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1. OBLIAA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBI
OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

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

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

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

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

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

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

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

® OBJIaJACHUC YMCHUIMMU 06pa6aTBIBaTL JaHHBIC 3KCIICPUMCHTA, O6’[>${CH${TLHOJ'Iy‘leHHBIe
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 Ipoliecce MpUOOPETeHNs 3HAHUI C MCIOJB30BaHUEM Pa3IMUHbIX HCTOYHHUKOB
MH(pOpMallUl U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; yMeHUN (QOopMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO O3UIUIO I10 OTHOUIEHUIOK (PU3NYEeCKON HHPOPMAIINH, TOTydaeMon
13 pa3HbIX HCTOYHHKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

1.2.2. IInanupyemMblie pe3yJbTaThbl OCBOCHHUS 001e00pa30BaTEJIbHOM TUCIUTIIHHBI
B coorBercTBUH ¢ PI'OC CIIO n na ocuose PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccronanbubie komnereHun (nanee — [1K)
®I'OC CIIO B cOOTHECEHHH C TMUYHOCTHBIMH, METANPEAMETHBIMH U ITPEIMETHBIMU PE3YIbTaTaMu
o0Oyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B TabIuIe:



Koa u HaumeHoBaHue
(¢popMupyeMbIX KOMIIETEH U

OK 01. Beibupats cioco0sl
peuieHus 3aaa4y
npodeccuoHaIbHON
AESATEIbHOCTH IIPUMEHUTEIEHO
K pa3JIn4YHbIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo6mme

JIMYHOCTHBIE PE3yNabTAaThl JIOJDKHBI OTPaXkaTh B YACTH
TPYZOBOTO BOCIIUTAHHS:

- TOTOBHOCTH K TPYZly, OCO3HaHHE IICHHOCTH MacTEepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTD K aKTUBHOM eATEIIbHOCTH
TEXHOJIOTHYECKOM

u COIMaJIbHOM HaIpPABJIEHHOCTH, CIIOCOOHOCTH
MHUIMMPOBATh,  I[UIAHUPOBaTH U CAMOCTOSITEIBHO

BBIMIOJHATH TaKyIO AEATEILHOCTD;
- HMHTEpeC K pa3lM4HbIM cdepaM NpodecCHOHaTbHOMI
JeATEIIbHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHUIO
U caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH,
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II0O3HaBaTCJIIbHBIMU I[eﬁCTBHSIMHI

a) 0a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOATENIFHO (hopMynUpoBaTh M  aKTyaJH3HpPOBAThH
npoOiemy, paccMarpuBaTh ee
yCTaHaBJIMBATh CYIECTBEHHBIN NMPH3HAK MM OCHOBAHUS

JUISE  CpaBHEHHUsS, KIacCUPUKAUUU U  0000IIeHus;

BCCCTOPOHHC,

OTIPENIENATh ENN JACITEIbHOCTH, 3a]aBaTh MapaMeTpbl U
KpUTEpUHU

nux JOCTHIKCHHUA, BBISIBJISATH 3aKOHOMEPHOCTHU u
IIPOTUBOpEYUS

B paCCMaTpHUBACMBIX ABJICHUAX

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIAJCTh HaBBIKAMU YYEOHO-HCCIIEIOBATEILCKOH U

JucuunimHapHble

ITP6 1. CdhopMHupOBaHHOCTH MPEJACTABICHUN O POJIHU
U MecTe (QU3UKM M AacCTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, O CUCTEMOOOpa3yIoIIe poiIu
bu3uKn

B  Pa3BUTHU

€CTCCTBCHHBIX TEXHUKN H

HayK,
COBPEMEHHBIX TEXHOJOTMH, O BKJIAAEC POCCHUCKUX U
3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTUE HAYKU;
NMOHMMaHue (U3MYECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHUH MHUKPOMMPA,

IIOHMMAaHHuC

MakpoMHpa U Meramupa;
ponu aCTPOHOMHUU
B  MPAaKTUYECKOW  JEATEIbHOCTH  YeJOBeKa W
JMANbHEWUIIEM HAay4YHO-TE€XHUYECKOM Pa3BUTUHU, POIHU
¢buzuKu

B (opMmupoBaHUM Kpyrozopa U (yHKIHOHAIBHOM
IPaMOTHOCTH YEJIOBEKa Il PEHICHHUS MPaKTHYECKUX
3ajauy;

I[TP6 2. CdopMHpPOBAaHHOCTh YMEHHUH paclo3HaBaTh
¢dbusnueckue sABMeHUs (MPOIECChl) U OOBIACHATH
UX Ha OCHOBE H3yYEHHBIX 3aKOHOB, PAaBHOMEpPHOE
U PABHOYCKOPEHHOE IMpSIMOJMHEHHOE JBIKEHHE,
cBOOOJIHOE TAJICHUE TeJl, JBMKEHUE MO OKPYXKHOCTH,

UHEepLUs, B3aUMOACHCTBUE Tel, KojeOaTelbHOe
JBWXKXCHUC, PE30HAHC, BOJIHOBO€ JBHXCHHC,
mubdy3us, OpOyHOBCKOE  JIBJKEHUE, CTpOCHHE

KHUJKOCTEH W TBEPABIX TeJll, U3BMEHEHHEe o0beMa Tell

npu HarpeBaHuu (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHJAEHCALUs, IUIaBJICHUE,

KpucTtauin3danuus, KUIICHUC, BIAXKHOCTb BO3/1yXa, CBA3b



HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspcliCHus
npo0Jem;

- BBIABJIISITH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYyaJIM3UpOBAaTh 3a4da4dy, BbIABUI'aTb THUIIOTC3Y CC

pelIeHus, HAaXOAWTb apryMEHTBhl JUI JI0Ka3aTesIbCTBA
CBOMX YTBEPKICHMI, 3a1aBaTb IapaMETPbl U KPUTEPUU
peleHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJ€ PEIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

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

- YMETh MHTEIpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpEIaraTb OPUTMHAJIBHBIE
MIOAXOABbI U PEILICHHUS;

- TPOSIBJIATH CIIOCOOHOCTh UX UCIOJIB30BAHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

CpeHel KWHETUYECKOM SHEPTUHU TEIJIOBOTO ABUKECHUS
MOJIEKYJT ¢ a0COJIOTHOHN TemIepaTypoi, MOBBIIICHHUE
HaBJICHUS rasza ero

pu HarpeBaHuU

B 3aKpbBITOM COCyIdC, CBA3b MCKIAY IapaMCTpaMu
COCTOSAHUA Ta3a B HM30IIPpOLECCAX; JJICKTpU3alus TCII,

BSaHMOHeﬁCTBHC 3apsAa0B, HAIrp€BAaHUC IMPOBOAHHUKA C

TOKOM, B3aMMOICUCTBUEC MAarHuToB,
QJICKTPOMAruuTHasA WHAYKIOWA, JeUCTBUE MAarHUTHOI'O
I10JIA Ha IIPpOBOIHHK C TOKOM

U JBWOKYIIAICS 3apsil, JICKTPOMArHUTHBIC KOJICOAHUS
Y BOJIHBI, MPSIMOJIMHENHOE paCIpOCTPAHECHHUE CBETAa,

OTpaxKeHHe, MpeJIOMIICHHE, UHTEpEepEHIIHS,
Iudpakus
W ToNApU3alMs  CBeTa,  JUCIEpPCHs  CBETa;

¢dorosnexTpuueckuit 3PQPeKT, CBETOBOE JaBJIECHHUE,

BO3HUKHOBEHHE  JIMHEHYAaTOro  CIHEeKTpa  aToma
BOJIOPO/IA, eCTeCTBEHHAs 51 UCKYCCTBEHHAS
pa}lI/IoaKTI/IBHOCTI);

I1P6 3. Bianenune OCHOBOITIOJIAr AIOIIINMHU
(1)I/ISI/I‘I€CKI/IMI/I IIOHATUAMHU nu BCJIMUYMHaAMMU,
XapaKTePU3YIOIIHMH dusnueckue TIPOIIECCHI
(CBI3aHHBIMM €  MEXAHUYECKUM  JIBHOKCHHUEM,

B3aUMOJCHCTBHUEM TCI, MCXaHHYCCKNMHU KOJICOAHUSIMH

U BOJIHAMHU;, ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMHU MIPOUCCCAMU; JICKTPUICCKUM U
MarouTHBIM SJICKTPUICCKUM

MTOJISIMH, TOKOM,

OJICKTPOMAaroHuTHBIMHU  KOJI e0aHuAMU U BOJIHAMMU,
OINITUYCCKUMU ABJICHHUAMHU, KBAHTOBBIMHU SABJICHUSAMU,
CTPOCHUEM Aapa,

paI[I/IOElKTI/IBHOCTBIO); BJIaJACHHUE OCHOBOIIOJIArarommMun

aToMa n aTOMHOI'O



ACTPOHOMUYECKUMH  TOHATHUSIMHU, TO3BOJISIIOIIUMU
XapakTepu30BaTh IMPOLECCHI, IPOUCXOMAIIME Ha
3Be3/aX, B 3BE3HBIX cUCTEeMax,
B MEXKTAIAKTHYECKOH cpejie; ABMKCHUE HEOSCHBIX Tell,
3BOJIIOIIMIO 3B€3]1 U BCelleHHOM;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TeopusiMH (3aKOH BceMupHoro Tsarorenus, I, 1T u 111
3aKOHbl HbIOTOHA, 3aKOH COXpPAaHEHUS] MEXaHUYECKOU
SHEPIrUM, 3aKOH COXPAHEHUS UMIIYJIbCA, HMPUHLUII
CyNEpHO3UIMU CWJI, NPUHLUHUI  PABHONPABHOCTH
MHEPLHMAIBHBIX CHUCTEM  OTCYETa; MOJEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BbIE
3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUsI 3JEKTPUUYECKOro 3apsiaa, 3akoH KyioHa,
3akoH OMa U1l yyacTka 1enu, 3akoH OMa Jij1si TOJIHOM
ANIEKTPUYECKOM LienH, 3aKoH J[xoyns - JleHna, 3aKoH
ANIEKTPOMArHUTHOM MHIYKLUHUH, 3aKOH COXpaHEHUs
SHEPruH, 3aKOH MPSMOJUHENHOTO pacnpOCTPaHECHUS
CBETa, 3aKOH OTPa)XCHUs CBETA, 3aKOH MPEJIOMIICHUS
CBETa; 3aKOH COXPAHEHMS SHEPIUH, 3aKOH COXPAHECHUS
MMIYJbCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia,
3aKOH COXpPaHEHHUsI MaCCOBOT'0 YUCIIA, TOCTyNaThl bopa,
3aKOH  PaJMOaKTUBHOTO  pacmaja);  yBEpEeHHOE
HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW NP
aHanu3e (pU3NIECKHX SBJICHHUI U MPOIECCOB;

[1P6 6. BnageHue OCHOBHBIMH METOJAaMHU HAy4YHOT'O
MMO3HAHMS, WCIOJIB3yeMbIMH B (PU3HUKE: TPOBOIUTH
npsiMble ¥ KOCBEHHBIE H3MepeHus (U3MYECKUX
BEJIMYMH, BBIOWPAs ONTUMAJILHBIN CITOCO0 M3MEpPEHUS
U HUCHOJIb3yd  M3BECTHbIE  METOABl  OLICHKH



OK 02. Ucmnionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHanus3a

JImgyHOCTHBIE PE3YIbTAThl OOJDKHBI OTpaXaTb B YaCTH
LHECHHOCTH HAYYHOT'O ITO3HAHM:

MOrPEIIHOCTEN U3MEPEHUH, IIPOBOJIUTH UCCIECIOBAHUE
3aBHCUMOCTEN du3nueckux BEJIUYMH
C HCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHN, OOBICHATH
MOJIyYCHHBIE PpE3yJbTaThl, HCIONIB3YS (U3NUECKUE
TEOpUH, 3aKOHBl M IMOHATHS, U JIeNaTh BBIBOJBI,
cobmonat npaBuwia 0Oe3omacHoro Tpyna Ipu
IIPOBEICHUU UCCIJIEJOBAaHUM
B paMKax ydeOHOro »JKclepuMeHTa U Yy4eOHo-
UCCJIEIOBATEIBCKOMN ACSITEIBHOCTH C MCIIOIb30BaHUEM
1M (POBBIX U3MEPUTEIbHBIX YCTPOWCTB u
naboparopHoro o0opymoBaHus; CHOPMHUPOBAHHOCTH
MpECTaBICHUI

0 MeEToJlax IOJY4YEHHUsI HAy4YHBIX acCTPOHOMHYECKHX
3HAHUIM;

ITP6 7. ChpopMHUPOBaHHOCTh YMEHHUS peLIaTh
pacyeTHbIe 3aJ]auu C ABHO 3a/laHHON (PU3NUECKOM
MO/IEJIBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHbI U
MIPUHIIMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4l
BbIOMpATh PU3NYECKYIO MOJEIb, BBIJIEISTh
¢buznyeckue BeNUYUHBI U (OPMYJIIbl, HEOOXOIUMBIE
JUTSI €€ peleHus], MPOBOJIUTh PacyeThl U OLIEHUBATh
PeaTbHOCTh MOJIyYEHHOTO 3HaUYeHUs (PU3nUecKon
BEJIMUMHBI; pEIIaTh KaueCTBEHHBIE 3aJ1a4H,
BBICTPanBasi JIOTMUECKHU HETPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUM

C OIIOPOM Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

U pu3NYECKUE SIBICHUS

I[IP6 5. YMeHue yduTHIBaTH TPAHUIBI TPUMEHEHUS
U3y4eHHBIX (PU3MUYECKHX MoJeneil: MarepuanbHas
TOYKa, MHEpLHAJIbHAs CUCTEMA OTCUETa, WUJCAIbHBIN



Y MHTEPIIPETALUN UH(OpMAIUU

1 MH()OPMAITMOHHBIE TEXHOJIOTHU
JUISL BBITIOJIHEHUS 3a/1a4
po¢eCCHOHATIBHOM 1€ TEIbHOCTH

OK 03. ITnanupoBars

U peaIn30BbIBaTH COOCTBEHHOE
npo¢eCCHOHAIBHOE

Y INYHOCTHOE Pa3BUTHE,
IpeAPUHUMATEIBCKYIO

- c(hOpMHUPOBAHHOCTh
COOTBETCTBYIOIIIETO COBPEMECHHOMY YPOBHIO DPa3BHTHS
HayKd M OOILECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha

MHPOBO33PEHHU,

JMaJiore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
Mmecra

B TIOJINKYJITYPHOM MHUDE;
- COBEpIICHCTBOBaHUE
KyJbTYPBI KaK CPECTBA B3aUMO/ICHCTBUS MEXY JIFOAbMU

SI3BIKOBOM M YWTATEJIbCKOMH

¥l [IO3HAHUS MUPA;
MeTaHpe[{MCTHBIC PE3YIbTATHI JOJIKHBI OTPaXXaThb:
OBnanenue YHHUBEPCAITbHBIMA y4eOHBIMU
II0O3HaBaTCJIIbHBIMU I[eI>'ICTBI/I$IMI/II

B) pabota ¢ napopmarmei:

- BIaACTh HaBBIKAMH MOJNy4eHUS HH(OpMALUU W3
MCTOYHHKOB Pa3HbIX
OCYIIECTBIISATh  TTOMCK,

MHTEpHpeTalnio HH(OpMaIMK Pa3IMYHbIX BUJOB U (popm

THIIOB, CaMOCTOATCIbHO

aHallu3, CHCTEMAaTU3alUI0 |
MIPEJICTaBIICHHUS,

- ACTIOJIB30BATh CPeICTBA WH(OPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTraHM3AIMOHHBIX 337]a4 C COOMI0ICHHEeM TpeOoBaHMI
HPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOMN 06€30MacHOCTH

JIMdHOCTHBIE pPE3yJbTaThl JOJDKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBCHHOT'O BOCITUTAHHS

- CHOCOOHOCTH OIIGHWBATh CHUTYallMI0O M TPUHUMATH

OCO3HAHHBIE pEIICHUs, OPUEHTHPYSICh HAa MOpaJIbHO-

ra3; MOJEJIU CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJI, TOUYCYHBIN JJIEKTPUUYECKUH 3apsill, A1epHAs MOJEIb
aToMa, HYKJIOHHasg MOJEIb AaTOMHOIO fAJpa IIpH
penieHny GU3HIECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILIEHHIO K (PU3HUYeCcKOi nHpopMaIuH,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB, YMEHUI
UCIOJIb30BaTh IIU(POBBIE TEXHOJIOTUH JIJIS TIOUCKA,
CTPYKTYpPUPOBaAHUS, UHTEPIPETALUU U PEACTABICHUS
yueOHOU 1 HayYHO-MIOMYJISIPHON HH(POpMALUH;
pa3BUTHE YMEHUN KPUTHUECKOIO aHAJIN3a
noJjiyyaeMoil napopmanuu

I[TP6 9. CdhopmupoBaHHOCTH COOCTBEHHOW TMO3UITUU
nHpopmanuu,
YMEHHI

M0 OTHONICHWIO K  (U3HUECKOU
MOJIyuaeMOl M3 pa3HbIX HCTOYHHUKOB,
UCIOJIb30BaTh IU(POBBIE TEXHOJOTUU I TOMCKa,

CTPYKTYPUPOBAHUS, UHTEPIPETALMY U NIPEICTABICHUS



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
UCII0JIb30BaTh 3HAHUS 110 IPABOBOIA
1 (UHAHCOBOM IPAMOTHOCTH

B Pa3JIMYHBIX )KU3HCHHBIX
CHUTYaIUIX

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

HPaBCTBEHHbIE HOPMBI
Y [ICHHOCTH;

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYHMBOTO
Oynywuiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHMU3aIIUs:

- CaMOCTOSITEIbHO  OCYILECTBJISATh MO3HABATEIBHYIO
NeSATEeTbHOCTh, BBISIBJISITH  MPOOJIEMBI, CTaBUTh U
dbopmyaupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbLHOM
JIeATEeIIbHOCTH

Y KU3HEHHBIX CUTYalIUsIX;

- CAMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs MTPOOIEMBI
C Y4eTOM HMEIIIUXCS  PEcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peIIeKCHU JIJIs1 OIEHKH CUTYAaIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATH
PEIICHUS TI0 UX CHUKEHUIO

JIugHOCTHBIE PE3yNbTATHl JOJKHBI OTpa)kaTh B YacTH
LEHHOCTU HAyYHOT'O MTO3HAHMUS:

-OBJIa/ICBAHME HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOMH,
MIPOEKTHOM U COLMATILHOM IESITeIbHOCTH;
MertamnpeaMeTHbIC PE3YyIbTaThl JOJDKHBI OTPAXkKaTh:
OBnajgeHne  yYHHUBEPCATBHBIMA  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) cCOBMECTHasI IeSITEIIbHOCTb:

- IOHUMAaTh U MCMOJb30BATh MPEUMYIECTBA KOMAHIHOMN

yu4eOHOIl ¥  Hay4YHO-HOMYJSpHOW  MH(pOpMAIHH;
pa3BUTHE YMEHUN KPUTUYECKOTO aHAJIN3a 10J1y4aeMOn
uHpopMauu

ITP6 10. OBnasenue ymeHUsIMHU paboTaTh B IpyIIe

C BBINOJIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOoTy IPYMIIbI, PAllMOHATIBHO
pacnpenensaTh AesITeNIbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJIEKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO U3
Y4aCTHUKOB T'PYTIIIbI

B PELIEHUE PacCMATPUBAEMOM MTPOOIEMBI



OK 05. OcyniecTBisATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yaeTom
0COOEHHOCTEH COIMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUI
C y4eToM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO
YjieHa KOJIJICKTUBA,
- IPUHUMATh LEJIH  COBMECTHOM
OpraHW30BBIBAaTh U KOOPJWHUPOBATH JCUCTBUS IO €€
JIOCTHDKCHHIO: COCTABIIATh IJIaH JICHCTBHM, pacIpeeisTh
PO C Yy4YeTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh

PE3YyIbTAaThL COBMECTHOM pa6OTLI;

JIeATCIIEHOCTH,

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

OBnanenue YHUBEpPCaIbHBIMU PeryisITUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JTIOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOAEH

[IPU aHAJIU3€E PE3yJIbTATOB AEATEIBHOCTH

JIugHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)xkaTh B YacTH
ACTETUYECKOrO0 BOCITUTAHUS:

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

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUI0, TAMATHHKAM,
TpaguuusM HaponoB Poccum, noctmxkenusim Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OsgnagcHue

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

ITP6 1. CdhopMUPOBAHHOCTh NPEACTABIECHUN O POJIH
U MecTe (QU3UKM M AacCTPOHOMHHM B COBPEMEHHOMU
HAy4YHOH KapTUHE MHpa, O CUCTEMO00Opa3yoLeil pou
buzuku

B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKU H
COBPEMEHHBIX TEXHOJOTHH, O BKJIAJ€ POCCHUMCKUX H
3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAyKH;
NOHMMaHue (U3NYECKON CYIIHOCTH HaOII0JaeMbIX
ABJIGHUH MHUKpPOMHpA, MaKkpoMupa M MeraMmupa;
MOHUMAaHNe ponu

B IPaKTUYECKOM  JAEATEIbHOCTU

JANbHEWIIEM HAay4YHO-TEXHUYECKOM DPa3BUTUHU, POJIU

aCTPOHOMHHU
4yejoBeKa |

buzuku
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OK 07. CoxmelicTBOBaTHL
COXPaHCHHIO OKPYKAIOIICH
CpelIbl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KIIMMaTa, IPUHIUIIBI
Oepe’KITMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH

B UPE3BbIUAIHBIX CUTYAIHSIX

[1K.4.1. Pa3zpabatbiBath
TBOPUYECKHUE PEKIIAMHBIE
peLIeHHs 1JIsl JOCTHKEHUS
LIeJIE KPEATUBHOM CTpaTEruu
PEKIaMHON/KOMMYHHKAITHOHHOMN
KaMITaHUHU

JECUCTBUSIMU:
a) oOIeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX Cepax KU3HH,
- Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUSA

C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

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

- copmMHupOBaHHOCTH KYJIbTYDBI,

IIOHUMAaHUEC BIIMAHUW A COIIMAJIbHO-O9KOHOMHWYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpensl, OCO3HaHHE r71006a7IbHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAaHUPOBAaHWUE M  OCYLISCTBICHUE JICHCTBUI B
OKpyXalolled cpeie Ha OCHOBE 3HaHUSA  Lejlel

YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUSITHE IEUCTBUM, MPUHOCAIINX BPE.
OKpY>Karollen cpene

JImuaOCTHBIC pPE3YIbTAThl OOJDKHBI OTpPaXaTb B YaCTH
TPYAOBOI'O BOCIIMTAHHA: - TOTOBHOCTB K TPYAYy, OCO3HAHUC
IIEHHOCTH MAacTepCTBa, TPYAOIIOOUE; - TOTOBHOCTH K
AKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUECKOU U COLMATIbHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTb
IJIAHUPOBaTh M CAMOCTOSITENIBHO BBINOJIHATH TaKYyHO
WHTEpEeC K pa3nuyHbiM  chepam
TOTOBHOCTh H

HHUIIUHUPOBATH,

NesITebHOCTD;
MpoeCCHOHAIBHON  ICSITEIIBHOCTH, -
CIIOCOOHOCTh K 00Opa30oBaHMIO M CaMOOOpPAa30BaHMIO Ha
MPOTSKEHUH BCEH JKU3HU;

MeranpeaqmeTHble  pe3yJbTaThl

AOJDKHBI ~ OTpaXkaThb:

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH

IIO3HaBaTCJIIbHBIMU HCﬁCTBHHMHZ a) 0a30BbIC JIOTHYECKUE

B (OpMHpOBaHMU Kpyrozopa # (yHKIMOHAIHHON
IPaMOTHOCTH YEJIOBEKa Il PELICHHUS MPaKTHYECKUX
3amaq

ITP6 8. ChopmMupoBaHHOCTH YMEHUS IPUMECHSTH
HOJIy4YEeHHbIE 3HAaHUS JUIsl OOBSICHEHUS YCIOBUI
npoTeKaHus (PU3NYECKUX SIBIICHUM B IPUPOJIE U AT
IIPUHATUA IPAKTUYECKUX PEIICHHUI B IIOBCEIHEBHOMN
KHU3HU I o0ecrieyeHnst Oe30MacCHOCTH MTPH
oOpallieHnu ¢ ObBITOBBIMU NPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3/10pPOBbS
U COOJIIOZICHNS] HOPM 9KOJIOTUYECKOT0 ITOBE/ICHUS B
OKpY’Kalollel cpesie; MOHUMaHue He00X0AUMOCTH
NPUMEHEHMS JOCTHKEHUH (PU3UKU U TEXHOJIOTUH JUIs
palMOHAaIBHOTO IPUPOJLONOIB30BaHUS

CdopMuUpoBaHHOCTH MPEACTABICHUN O POJIM M MECTE
¢U3MKM U acTPOHOMHMHM B COBPEMEHHOM Hay4dHOU
KapTHUHE MUpa, 0 cucTeMoo0pa3yroliel posid GU3HUKH B
pa3BUTUH  €CTECTBEHHBIX  HAyK, TEXHUKHM H
COBPEMEHHBIX TEXHOJOTHH, O BKJIAJ€ POCCHUMCKUX H
3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHue (U3NYECKON CYIIHOCTH HaOII0JaeMbIX
SBJIGHUH MHUKpPOMHpA, MaKpoMupa M MeraMmupa;
MOHMMAaHWE POJM AaCTPOHOMHUH B IMPAKTUYECKOU
JESITEIbHOCTH 4YelloBeKa U JajbHeilleM Hay4dHO-

TEXHUYCCKOM Pa3BUTHU,

Kpyrosopa u
rpaMOTHOCTH 4YCJIOBCKA IJId PCIICHHUA IMPAKTHUYCCKUX

pomn  GU3NKK B

dbopMupoBaHUH (GyHKIIMOHATHHOU
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dopmynupoBate "
ee

JICUCTBUS: CaMOCTOSTCILHO
npobiemy,

BCECTOPOHHE; YCTaHABIMBATH CYIIECTBEHHBIM IIPU3HAK

AKTYAJIM3UPOBATH paccMaTpuBaTh
UM OCHOBaHHUA JIJid CpaBHCHMA, Knaccn(bm(aunn )51
0606H.ICHI/ISI; OIPCACIIATL LCJIN ACATCIbHOCTH, 3a1aBaTb
napamMeTpel M KPUTEPHU HUX OOCTHIKCHUSA,
3aKOHOMCPHOCTH M IPOTHUBOPCYHA B pPaACCMATPUBACMBIX
SABJICHUAX 6) 0a30BEIE HUCCIICIOBATEIILCKUE JCUCTBHUS: -
BIaACThb yqe6HO-HCCHeI[0BaTCHBCKOﬁ n

BBISIBJISITH

HaBbIKaMH

HpOGKTHOfI JCATCIIBHOCTH, HaBBIKaMH paspCuiCHus

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

aKTyaJu3upoBaTh 3ajady,

PCIICHMA, HaAXOAWTb apryMCHTLI

THIIOTE3y e
Uil JI0Ka3aTebCTBa
CBOMX YTBEpPXJICHUH, 3a/laBaTh MapamMeTpbl U KPUTEPUU
PCIICHHS;, - aHATTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS
3ajaud  pe3yibTaThl, KPUTHYECKH OICHHBAaTh  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHHE B HOBBIX

YCIOBUSX;

3a1ad4;
ChopMupoBaHHOCTH YMEHUS TPUMEHSATH OJTYYCHHBIC
3HAHUS ISl  OOBSACHEHHMS YCIOBUH NPOTEKAHUS

¢u3nveckux SBICHUNH B NPUPOAE W IS HPHUHATHS
[IPAKTUYECKUX PELICHUHN B IMOBCEIHEBHOM KU3HU JUIA
obecrieueHnuss 0€30MACHOCTH TIPH  OOpAIllEHUH C
OBITOBBIMU npubopamu u TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3[I0POBBS U COOIIOCHUS

HOPM JKOJOIH4YCCKOIro IIOBCIACHHSA B OKPY)KaIOH_[efI

cpene; TOHMMAaHUE HEOOXOAUMOCTH IPUMEHEHUS
IOCTHKEHUN busuku " TEXHOJIOTUHU IS
PalMOHAIBHOTO MTPUPOAOIIOIB30BAHUS

OBnazeHue yMEHUSIMH paboTaTh B Tpylmne cC
BBIIIOJJHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIIIHI, PalMOHAIBHO
pacrpenensaTb  JIeATENbHOCTh B HECTAHJAPTHBIX

CUTYallUsX, aJICKBaTHO OIEHUBATh BKIIAJ KaXJOTO U3
YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTpuBAEMOMN
POOJIEMBI
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2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON

JUCLHMUIINHBI

2.1 O0beM IUCHUIIMHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

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

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

MIPAKTUYECKUE 3aHATHUS 20

IIpome:xyTounasi arrectanus (1u¢¢epeHUMPOBAHHBIN 3a4eT)
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2.2. TeMaTuyeCKMil IJIAH U COleP:KaHUE TUCHUIUINHBI «PU3UKA)

HauMmenoBanue
pa3aesioB H TeM

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

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Pa3znen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:kaHue y4eOHOI0 MaTepuaJia

BBenenue

®dusuka - HayKa o npupone. HaydHble MeToqbI MO3HAHUS OKpYIKaOIEro Mupa. Pois sakcriepumenTa
Y TEOPUH B TPOLIECCE MO3HAHUS MTPUPOIbI. DKCIIEPUMEHT B (hn3nke. MoaennpoBanne GU3NIECKUX
sABIEHUM U 1poueccoB. Hayuynele rumore3sl. Pusndeckue 3aKOHbl M Teopud. [‘paHuIbl
NPUMEHUMOCTH (u3nyecknx 3akoHOB. [IpuHIMD coorBercTBHs. Pomb M Mecto (QU3MKH B
(bopMHpOBaHUN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IIPAKTHYECKON JEITEITHHOCTH JIFOICH

OK 03
OK 05

Pa3zgen 2. Mexanuka

16

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 TOYKH, WX MPOEKIUU Ha OCU CHCTeMbl KoopauHaT. CloXeHHe NepeMelleHud U
CIIO)KeHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYTH U MEpEMEIIECHNs MaTepUaIbHOW TOUKH OT
BpeMmeHu. CBoOoIHOE majieHue. YckopeHue cBoOoaHoro naaeHus. KpuBosmHeilHOe NBHXKEHHE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u wactora. LleHTpoCcTpeMHUTENBHOE 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 nBkeHus Tena, OpOIMIEeHHOTO0 TOPU30HTAIILHO

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 4.1
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TOYKH B mHepruanpHoi cucreme orcuera (MCO). Tpernii 3akoH HprloToHa a1 MaTepuanbHBIX
TOYeK. 3aKOH BceMUpHOro Tarorenus. Cuna Tsokectu. [lepBas kocmuueckas ckopocTb. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJIBXKEHUS U CUia
Tpenust mokost. Koagdurment tpenus. Cuia COMpOTUBIICHUS MPU IBIXKEHUH TeJa B )KHUIKOCTH UITH
raze. [locrymarensHoe W BpamateabHOE ABIKEHHE a0COIIOTHO TBEPAOTo Tena. MOMEHT CHIIbI
OTHOCUTENBHO OcH BpalteHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckue paboOTHI:

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

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS

Tema 2.3
3aKOHbBI COXPaHEHUsI
B MEXaHUKE

Conep:xanue yueO0HOro MmaTepuaJia:

HMnynbc MaTepuanbHONM TOYKH, CHCTEMbI MaTE€pPUANIBHBIX TOYEK. MMIynbC cCHibl U U3MEHEHHE
uMIynbca Tena. 3akoH coxpaHeHus 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

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1)

IIpakTHYeckue 3aHATHA

[MpakTuueckas pabora: TexHUYECKHE YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIIOB, LIEMTHBIE U PEMEHHbIE TIEpe/1auu, MOJIIUITHUKHA, BOAOMET, KONep, MPY>KUHHBIN
MHUCTOJIET, IBMYKEHUE NCKYCCTBEHHBIX CITYTHUKOB M PAKET.
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HpaKTI/I‘leCKaﬂ pa60Ta: Hcronp30Banne 3aKOHOB MEXaHUKHU JIs 00BsACHEHUS JABUXKXCHUA HEOECHBIX
TCII W A pa3sBUTHA KOCMHUYCCKHX HCCHCHOB&HHﬁ, rpaHulbl ITPUMEHHUMOCTHU KJIacCUYeCKOM
MexaHuKU. MiMuTtaius HEBECOMOCTH

Pasznea 3. Mousekya

sipHasi pu3uKa ¥ TepMOJAUHAMHUKA

22

Tema 3.1

Conep:xanue y4eOHOT0 MaTepuaJia:

(OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOpPUH

OCHOBHBIE  TOJOXEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH. DBpOyHOBCKOE  [BHXKECHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHCTBHS YaCTHII BemecTBa. MoJiesn CTpOeHHs ra3os,
KHUJIKOCTEH M TBEPABIX TEJ U OOBSCHEHNE CBOICTB BEIIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pasmepbl mosekyn. KommdectBo BemiectBa. Ilocrosinnast Aoraapo. TermmoBoe paBHOBEcHE.
Temnepatypa u ee uzmepenue. lllkana remneparyp Llenbcus. Moaens naeanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KMHETHUECKOM TEOPUU UeaIbHOTIO Ta3a. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEeld KMHETUYECKON 3HEPrMM TEIUIOBOTO IBHMXKEHHMs 4acTul rasa. lllkama temmeparyp
KeneBuHa. VYpaBHenune Menneneesa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3ompoueccsl B UIealbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, U30X0pa,
nzobapa

[IpakTrueckue 3aHATHS

[IpakTuueckue padbOTHI:
W3mepenune Macchl BO3AyXa KIIacCHOM KoMHare. MccnenqoBanne 3aBUCUMOCTH MEXTY
napaMeTpamMH COCTOSIHUS Pa3peKeHHOTO ra3a

JlabopaTopHble 3aHATHS

JlabGopaTtopHas pabota 1. VM3ydenne ogHOTO M3 U30IPOIIECCOB

Tema 3.2

Conep:xxanue y4eOHOIr0o MaTepuaJia:

OCHOBBI
TEPMOJTMHAMUKH

TepmonnHaMuyeckas cuctema. BHyTpeHHsIs S3HEprus TepMOIMHAMUYECKON CHCTEMBI U CITIOCOOBI €€
n3MeHeHus. KonnuecTBo TEIruioTel U pabota. BHyTpeHHSss 2HEpPrusi OJHOATOMHOTO HAECAaTbHOTO
raza. Bupl Teruionepenayn: TEIIOMPOBOIHOCTh, KOHBEKIIHS, H3IydeHUEe. TemnoeMKocTh Tena.
VYaenbHas TEIJIOEMKOCTh BellecTBa. Komu4yecTBO TEMmIoTHI MpH Teruionepenade. [lepBolil 3akoH
TepMoauHaMUKU. [I[puMeHeHre mepBoro 3akoHa TEPMOJIMHAMUKH K U3omporeccaM. [ padudeckast
uHTeprpeTanus padoThl ra3za. TeruioBble MamMHBL. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAILUH.
[IpeobOpazoBanus sHEpPTUM B TEIUIOBBIX MammHax. Koadduiment monesnoro aeicteus (nanee —
KIT) temmoBoit mammubl. [lukn Kapuo um ero KIIJI. Bropoii 3akoH TepMOIWHAMHKH.
HeoOpaTtumocTs npo1rieccoB B MpUpoae. IKOJOTHUECKHE MTPOOIEMbI TETNIO3HEPTETUKH

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 4.1
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HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTnueckas padbora: M3MepeHue yaeapHON TENI0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSI BEILIECTBA
1 (a3oBbIC
Mepex0/ibl

Conep:xanue yueOHOro MaTepuaJia:

[TapoobpazoBanue u KoHAeHcanus. Mcnapenue u kurnenue. Y IeibHas TeIJIoTa napoodpazoBaHusl.
3aBUCUMOCTh TeMIIepaTypbl KUIEHHUS OT AaBiieHUs. AOCOJIIOTHAs U OTHOCUTENbHAs BIAKHOCTD
Bo3ayxa. Hacermennsiii map. TBepaoe Teno. Kpucrammnueckne nu amopdHbie Tema. AHU30TPOMIHS
cBoiicTB KpuctayioB. JKunkue kpuctauibl. CoBpemeHHble Marepuanbl. I[lnaBnenue u
KpucTamu3anus. Y neiabHas Tersiora miasineHus. CyOaumanus. Y paBHEeHHE TEIUIOBOTO OanaHca

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota 2. OnpeneneHue BIaXHOCTH BO3IyXa

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COlePKaHME (COAepKaAHUE IPUKJIATHOTO MOTYJIs)

IlpakTH4yeckue 3aHATUSA

IIpakTuyeckas pabota: TexHuueckue yCTpOWCTBA M INPAKTHUECKOE MPHUMEHEHHE: TEPMOMETP,
6apomerp. OmpeneneHne Macchl BO3AyXa B KOMHATE Ha OCHOBE M3MEpEHHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

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

Pasnen 4. danekTpoauHaMmnka

22

Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xanue y4eOHOI0 MaTepuaJia:

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

[IpakTrueckue 3aHATUS

[IpakTuyeckas padora: M3mepeHue 31eKTpOEMKOCTH KOHIEHCATOpa

Tema 4.2

Conep:xaHue y4eOHOT0 MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
[1K 4.1
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ITocTosTHHBIN

TOKM B pa3iIMyHbIX
cpenax

BHCKTpI/ILIeCKI/Iﬁ TOK.

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

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

JlabGopaTopHble 3aHATHUS

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

Tema 4.3
MarauTHOe mone.
DIIeKTpOMarHuTHas

VHTYKIIUS

Conep:xanue yueOHOro MaTepuaJjia

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

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

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

[IpakTrueckue 3aHATUS

IIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM 2

JlabopaTopHble 3aHATHS 2

JlaboparopHast pabota 5. 3ydueHue SBICHUS MIEKTPOMArHUTHOW WHIYKIIMH

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaHNeE (CONePKAHUE TPUKJIIATHOTO MOIYJIs1) 4

I[IpakTuyeckune 3aHATHSA

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

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

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

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

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

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

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

3JIEKTPOIIPUOOPOB, KOPOTKOE 3aMbIKaHHE

Pa3nes 5. Kosie6anus u BOJIHBI 22 OK 01

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

nwkeHus. IlpeBpaiieHne »HepruuM MNpU TapMOHMYECKMX KojeOaHusX. CBS3b aMIIUTY.IBI 11K 4.1

Kole0aHUH HCXOAHOM BEJMYMHBI C aMIUIUTYJOH KojeOaHWi ee CKOPOCTH M YCKOPEHHS.

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

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

Tema 5.2
MexaHudecKnue 1
PIICKTPOMArHUTHBIC
BOJIHBI

Conep:xanue yueOHOro MmaTepuajia

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

Tema 5.3
OnTuka

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

[IpakTrueckue 3aHATHS

[TpakTrueckas padota: HabmroaeHue nucrnepcun cBeTa

JlabopaTopHble 3aHATHS

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

HpaRTn'{ecmle 3aHATHUSA

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

Pa3nes 6. OcHOBBI crielIUAIbLHON TEOPUH OTHOCHTEJIBHOCTH

Tema 6.1
OCHOBBI TEOpUHU
OTHOCUTEIIbHOCTH

Conep:xanue yueOHOro MmaTepuaJia

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

OK 01
OK 02
OK 04
OK 05

Pa3zpnen 7. KBanToBas puszuka

14

Tema 7.1
IIIEMEHTHI
KBAHTOBOU OIITHUKHA

Conep:xanue yueOHOro MmaTepuaJia

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

Tema 7.2
CtpoeHue aToma

Conep:xkanue y4eOHOI0 MaTepuaJia

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

OK 01
OK 02
OK 04
OK 05
OK 07
[1K 4.1
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HpaKTH‘lGCKI/Ie 3aHATUA

[Ipaktuyeckas padora: HabOnronenue TMHEHYaToOro CreKTpa

Tema 7.3
IATOMHOE SIAPO

Conep:xanue yueOHOro MaTepuasia

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

HpaKTI/IquKI/IC 3aHATHUA

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

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKAHME (COTePKAHUE MPUKJIATHOTO MOXYJIs1)

[IpakTrueckue 3aHATHS

[IpakTuueckas padora:

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

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

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1
D71EeMEHTEI
ACTPOHOMUHU U
acTpoU3uKH

Conep:xanue yueOHOro MmaTepuajia

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

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

ACTPOHOMUH

JlaGopaTopHble 3aHATHUSA

JlaboparopHas padota 8. HaGmoneHrs HeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHHEM

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

IMpomesxyTounasi arrectanus (JuddepenmpoBannblii 3a4eT)

Bcero: 108
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3. YCJIOBUS PEAJTU3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1 MartepuajabHO-TeXHUYECKOE o0ecnevyeHne

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

OobopynoBanne yueOHOro KabuHeTa:

® KJIaCcCHAs JI0CKa;

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

e pabouee MECTO IIpenoaaBaTes;

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

TexHuyeckue cpeacTBa 00yUeHHsI:

e KOMIIBIOTEPBI C BBIXOJOM B CeTh Internet;

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

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyeoHo-MeToANYECKOE 00ecneyeHne TUCIHUILINHEIL:

* METO/IMYECKUE YKa3aHUS 110 OpraHU3aluy MPAKTUYECKUX 3aHATHI;

* METO/IMYECKUE YKa3aHUS 10 CAMOCTOSITENIbHOM padoTe.

IIporpammHoe obecnieyeHue:

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

- KOMIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE U TECTHPYIOLIIE TPOrpaMMBbl;

- HHTEJUIEKTyalIbHble pOOOTU3HPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBHIIIOJHEHHBIX padoT;

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

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

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

3.2. HudopmanuonHoe odecrieyeHne o0ydeHust

OcCHOBHbIE HCTOYHUKH:

1. Msxkumes I.5., byxoBueB b.b., Corckuit H.H. ®usuka 10 kmacc. / nmox pegakuuei
[TapdentbeBoit H.A. - Akunoneproe o6mectBo «M3natenscrBo [pocsemenne»

2. Msxkumes I'.JI., byxosueB b.b., Yapyrun B.M. ®usuka 11 knacc. / mox penakuueit
[TappentreBoit H.A. - AkunonepHoe obmiectBo «M3narensctBo [IpocBerienne»

Ilepeuens UHTEpHET-PECYpPCOB:

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

2. Ortkpoitass  ¢m3uka. —  Pexum  moctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3.  IInardopma AKnacc — Pexxum nocryna: http://www.yaklass.ru ;
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4.  bubnuorexka uudpoBoro o0pa3oBaTENLHOTO KOHTeHTa — Pexum gocTyna:
http://mMonypoxu.pd;
5.  ®wuswmka.ru. —Pexxum nocryma: http://www.fizika.ru ;

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

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

8.  CnpaBouHo-mpaBoBas cucteMa «KOHCYIbTaHT ILTHOC)

9.  DJIEKTPOHHO-OMOIMOTEUHAsS cucreMa (BBC) ObC «IPR SMART»

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI

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

Koa n HauMeHoBaHMe Paznen/Tema Tun OeHOYHBIX
(opMupyemMbIX KOMIIETEHIH A MeponpUuATHI
OK 01. BribupaTh criocoOsI Pazmen 1. Temsr 1.1., 1.2, 1.3
penieHus 3aaa4 npodeccuonanbHoi| Paszmen 2. Temsr 2.1.,2.2., 2.3,
JIEATEIIbHOCTH MTPUMEHUTEIBHOK Pazpen 3. Temur 3.1.,3.2., 3.3,
Pa3JIMYHBIM KOHTEKCTaM 3.4.,3.5.

Paznen 4. Temre1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temrr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 02. Mcnonbs3oBaTh Pasmen 1. Temsr 1.1.,1.2, 1.3 LlItyaupoBanue
COBPEMEHHBIE CPEICTBA ITIOUCKA, Pazmen 2. Temnr 2.1.,2.2., 2.3.
aHajau3a U UHTepIIpeTalun Paznen 3. Teme1 3.1.,3.2.,3.3.,  [TectupoBanue
uH(popManuu U uHQopmaimonssie | 3.4., 3.5.
TEXHOJIOTUH JUISI BLITIOJIHEHUS Pazgen 4. Temo1 4.1.,4.2. BrimonHenne
3a/1a4 MpoeCcCHOHATIBHON Paznen 5. Temnr 5.1., 5.2, 5.3. MPaKTUYECKUX 3aTaHHI
NEeATEILHOCTH Pazgen 6. Temnr 6.1., 6.2.

Paznen 7. Temsr 7.1, 7.2 KonTponbHas padota
OK 03. ITnanupoBats u Pasmen 1. Temsr 1.1., 1.2, 1.3
pean30BbIBaTh COOCTBEHHOE Pazpen 2. Temsr 2.1.,2.2., 2.3. BrinosiHeHne 3a1aHUI Ha
npodeccuoHanbHOe U Pasnmen 3. Temer 3.1.,3.2.,3.3., |muddepeHnupoBaHHOM
JTUYHOCTHOE Pa3BUTHE, 34.,3.5. 3a4eTe
MpPEANPUHUMATEIBCKYIO Paspen 7. Temsr 7.1, 7.2

JeSITENIbHOCTD B
npodeccuonansHOM chepe,
MCII0JIb30BAaTh 3HAHUS 110
paBOBOM U (PMHAHCOBON
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX

CUTYaLUAX

25


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

OK 04. DddexTuBHO Paznen 1. Temnr 1.1., 1.2, 1.3

B3aMMOJICHICTBOBATh U pabOTaTHB Pazgen 2. Temsr 2.1.,2.2., 2.3.

KOJJIEKTHBE U KOMaH/Ie Paszpen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.
Paznen 4. Temr1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temsr 6.1., 6.2.
Paznen 7. Temsr 7.1, 7.2

OK 05. OcymectBnsath yctHyto u | Paznen 1. Temsr 1.1., 1.2, 1.3

IUMCbMEHHYIO KOMMYHHUKanuio Ha | Pasnmen 2. Temser 2.1.,2.2.,2.3.

rOCYJapCTBEHHOM SI3bIKE Paszgen 3. Temsr 3.1.,3.2., 3.3.,

Poccuiickoit denepanniu ¢ 34,3.5.

Y4€TOM OCOOCHHOCTEH Paznen 4. Temr1 4.1.,4.2.

COLMATIBHOTO U KYJIbTYPHOTO Paznen 5. Temst 5.1.,5.2., 5.3.

KOHTEKCTA Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 07. CopeticTBOBaThH Pasnen 1. Temnr 1.1.,1.2, 1.3

COXPaHEHUIO OKPYXKaroLIei Paznen 2. Temsr 2.1.,2.2.,2.3.

CpPeIIBI, PECYPCOCOCPEKCHHIIO, Pa3zgen 3. Temsr 3.1., 3.2., 3.3.,

MIPUMEHSATH 3HAHUsS 00 3.4.,3.5.

W3MEHEHUH KJIUMaTa, IPUHLUIIBI Pazgen 4. Temer 4.1.,4.2.

OEpEKITUBOTO ITPOU3BOICTRA, Pazgen 6. Temsr 6.1., 6.2.

3¢ pexTUBHO IEHCTBOBATH B Pazgen 7. Temsr 7.1, 7.2

YpE3BBIYAIHBIX CUTYAIUAX

I1K.4.1. Pa3zpabarbiBaTh Pa3nen 2. Tema 2.3.

TBOPUYECKHUE PEKIIAMHBIE Pazpnen 3. Tema 3.3.

pEeLIEHUs ISl JOCTHKEHUS Paznen 4. Tema 4.3.

LeJIe KpEaTUBHOM CTpAaTeruu Pa3znen 5. Tema 5.3.

PeKIaMHON/KOMMYHUKAITMOHHON Paznen 7. Tema 7.3

KaMIIaHUH
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