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1. ITACITIOPT PABOYEN IHPOI'PAMMUBI YUYEBHOH
AUCIHHUIIJIMHBI OYIIL.13 PU3UKA

1.1. Ob6nactb npuMeHeHus paboyeit IporpaMmbl

PaGouas mporpamma JIHUCHMIUTMHBI SBJISETCS YacThi0 00pa3oBaTeNbHOMN
nporpaMmmbl B cootBeTcTBUU ¢ DPI'OC CIIO mo cnemumansHoctu  40.02.04
FOpucnpynenmus.

1.2.  Mecro aucummuiunel B crpykrype HIICC3:
OIl. O61meobpa3oBaTenbHas MOATOTOBKA

OVII. Ob6s3arenbHble yueOHbIC TPEAMETHI
OVII.13 ®uzuka

1.3. Denu v 3a7a4u JUCHUIUIMHBI — TPEOOBAaHUSI K pe3ysibTaTaM OCBOCHHS
JTUCHUTUIAHBI.

Conepxanue mporpamMMmbl  001Ieo0pa3oBaTeibHOM  AUCHUILIMHBL  DuU3uka
HaIIPaBJICHO HA JOCTUKEHUE CIEAYIOIINX Lesae:

—  (QopMupoBaHue y 00yyaloIUXCs YBEPEHHOCTH B LIEHHOCTH 00Opa3oBaHUS,
3HAYUMOCTH (PU3WYECKUX 3HAHWUN JUISI COBPEMEHHOTO KBATH(PUIIMPOBAHHOTO
CTEIUAKICTA MIPU OCYIIECTBICHUH €T0 MPOoheCCHOHATHHON e TETHLHOCTH;

—  (dopMUpOBaHHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

—  OBJAJCHUE cnerupuyecKon CUCTEMOM buznueckux NOHATUH,
TEPMUHOJIOTHEN U CUMBOJIUKOM;

—  OCBOGHHE OCHOBHBIX (PM3NYECKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

—  OBJAJCHUE OCHOBHBIMM METOJAMHU HAy4YHOTO TIO3HAHUS MPUPOIBI,
UCTIOJIb3yeMbIMU B (pu3uke (HaONIOJCHHE, OMUCAaHWE, H3MEPEHUE, BBIJIBIIKCHUE
TUI0TE3, TPOBEJAEHNUE SIKCIIEPUMEHTA);

—  OBIAJIcHUE yMEHUsMH 00OpabaThiBaTh JaHHBIC IKCIIEPUMEHTA, OOBSICHITH
MOJIyYEeHHbIE PE3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (PU3NUECKUMHU
BEJIMYMHAMU B HA0JI01a€MOM SIBJICHUH, JIENIATh BHIBOIbI;

—  (QopMupoBaHue yMeHHs pemaTh (U3MYECKHE 3aJayd pa3HbIX YpPOBHEH
CJIO’KHOCTH,;

—  pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEHM B Mpolecce MPUOOPETEHUS] 3HAHWM C WCIOJIb30BaHUEM Pa3IMYHBIX
MCTOYHUKOB MH(POPMAILIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUHN; YMEHHM
dbopmynupoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K
busndeckoit uHGOpMaIUH, TTOTYIaeMON U3 PA3HBIX UCTOYHUKOB;

—  BOCIHTAHHE YyBCTBA TOPAOCTHU 32 POCCUMCKYIO (PU3MUECKYIO HAYKY.



OcBoenne kypca O]l «@u3uka» npeArnonaaraeT perieHne CIeyoInuX 3a1a4:

—  npuoOpereHue 3HaHMM O (QyHIaMEHTaJbHBIX (U3UYECKUX 3aKOHaX,
JeXKalUX B OCHOBE COBPEMEHHOW (DM3MYECKOW KapTUHBI MHpaA, MPUHIUIIOB
JIEHUCTBUSA TEXHMUYECKUX YCTPOMCTB M MPOU3BOACTBEHHBIX MPOIECCOB, 0 Hamboiee
BQXHBIX OTKPBITUAX B 00JACTH (U3HMKH, OKA3aBIIUX OIPEACIAIONICEe BIMUSHHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH,

—  NOHMMaHHWE (HU3UYECKON CYIIHOCTU SBJICHUH, MPOSBISIONIMXCS B paMKax
IPOU3BOICTBEHHOM JIEATEIbHOCTH;

—  OCBOGHHE CIIOCOOOB HCIOJIb30BAaHUS (DU3WYECKUX 3HAHUN ISl PEIICHUs
NPAKTUYCCKUX W TMPOPECCHOHANBHBIX 3a/ad, OOBSICHECHHs SBICHUW TPUPOJIHI,
MPOU3BOACTBEHHBIX M TEXHOJOTHYECKHX IPOIECCOB, MPHUHITUIIOB JEHCTBUS
TEXHUYECKUX MPUOOPOB U yCTPOMCTB, oOecreueHns 0e30MacHOCTH MPOU3BOICTBA U
OXpaHbl IPUPO/IBI;

—  (QopMupoBaHue  yMEHUH  pemarb  y4eOHO-NPAKTHUYECKUE  3a/layu
duznyeckoro copepkaHus ¢ yu€ToMm mpodeccuoHaIbHON HAIPaBIEHHOCTH;

—  mpuUOOpETEeHHE OMBITA MMO3HAHWS M CAMOIIO3HAHMS; YMEHUIN CTaBUThH 3a/1auu
U pemaTh npobsieMsl ¢ yu€ToM npodecCHuoHaNbHOM HAIIPaBIECHHOCTH;

—  (QopMupoBaHuWE yMEHUW HCKaTh, AaHAJIU3UPOBaTh W  00padaThIBaTh
buznyecKyo HHPOpMAIHUIO C YIETOM MPpodeCcCHOHATBHON HAPaBICHHOCTH;

—  MOATOTOBKA O0YYAIONIMXCS K YCICITHOMY OCBOSHHUIO TUCIUILIAH U MOAYJIEH
npodeCcCHOHATBLHOTO IUKJIA: (POPMUPOBAHUE Y HUX YMEHHUH M OMBITA JIEATCILHOCTH,
XapaKTepHbIX g Tpodeccuil / MOMKHOCTEH CHyKalluX WM CIEUUaTIbHOCTEH,
MOJIy4aeMbIX B MPOQPECCUOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alUsIX;

—  MOArotoBKa K  (opMupoBaHWIO OOMUX  KOMIETEHIMH  OyayIiero
CHEIUANINCTa: CcaMOoOOpa3oBaHMs, KOMMYHUKAIIMH, TIPOSBICHHUS T'PaKIaHCKO-
[IaTPUOTUYECKON NO3ULUU, COTPYAHUYECTBA, IPUHATUA PEIICHUNA B CTaHIAPTHON U
HECTaHJAPTHON CUTYallUsX, MPOSKTUPOBAHUS, TIPOBEACHUS (HPU3UICCKUX N3MEPCHHM,
3¢ (HeKTUBHOTrO U O6E€30MACHOT0 HUCIONIb30BAHUS PA3NMUYHBIX TEXHUYECKUX YCTPOUCTB,
COOJIIOJIEHUsI TPABWJI OXPaHbl Tpyla Hpu padore ¢ duzmdeckuMu mnpubopamMu u
000pyTIOBaHUEM.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYIMHOCTH 3a7ad HM3YYCHHUS (PU3UKHU IS
CHUCTEMBl  CpeAHEro  MNpo(ecCHOHAIBHOTO  OOpa3oBaHMs  3aKIIOYAETCA B
HEOOXOJUMOCTH peall3allid MPOPECCHOHATBHON HAMPAaBICHHOCTH PEIIaeMbIX
3a/1a4, yuéta ocooeHHocTel chepbl AEATETbHOCTH Oy AYIIUX CIEIUATMCTOB.

B pesynbTaTte ocBOEHUS AUCIUIUIMHBI 00YYarOUTUICS 10JI2KeH 3HATD!

—  CMBICH NMOHATHUH: (pU3MYecKoe SBJIEHUE, TUI0TEe3a, 3aKOH, TEOPHUsl, BEIIECTBO,
B3aMMOJCHCTBHE, SJICKTPOMArHUTHOE TOJ€, BOJHA, (POTOH, aToM, aTOMHOE SAPO,
MOHU3UPYIOIINE U3TYyUCHUS;



—  cMbIcH (DU3UYECKUX BEIIMYMH: CKOPOCTh, YCKOPEHUE, Macca, CUIIa, UMITYJIbC,
paboTa, MexaHW4YecKas SHEpTusi, BHYTPEHHsSI SHEprus, aOCOJIOTHAs TeMIlepaTypa,
CpPEelHssl KHWHETWYECKas DSHEpPrusl YacTHUI[ BEIIECTBA, KOJWYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsii;

—  CMBICT (PU3MYECKMX 3aKOHOB KIIACCUYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHMS, COXPAHEHUS DHHEPruu, HMIYJbCa U  DBJIEKTPUYECKOTO  3apsja,
TEPMOJIMHAMUKH, JIEKTPOMAarHUTHOU MHIYKIWHU, GOoTOdDPekTa;

—  BKJIQJ POCCHUHCKMX U 3apyOeXHBIX YUYEHBIX, OKa3aBIIMX HauOoJbllIee
BJIMSIHUE Ha pa3BUTHE (PU3UKU;

B pe3ynbTate 0CBOEHUS AUCHUIUIMHBI OOYYAIOIINIICS 10J7KeH YMeTh:

— MPOBOAUTH HAOTIOJIEHNUS, TUIAHUPOBAThH U BBIMOJIHATH YKCIIEPUMEHTHI,

— BBIJBUTATh FUIIOTE3bI U CTPOUTH MOJIEIIH,

—  [pPUMEHSTh IOJyYEHHblE 3HAaHUS 1O (Qu3uke I  OOBACHEHUs
pa3zHoO0pa3HbIX (PU3UYECKUX SBICHUN U CBOWCTB BEIIECTB;

—  NPAaKTUYECKHU MCHOJb30BaTh PU3NYECKUE 3HAHUS;

—  OIICHMBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU HH(OpMALINY;

—  HUCHONb30BaTh NPHUOOpETEHHBbIE 3HAHWA W YMEHUA JUIS  PEIICHUs
IPaKTUYECKUX  3a/Jay [OBCEIHEBHOW JKM3HHM, oOOecrnedyeHus 0e30IacHOCTH
COOCTBEHHOW  JKHU3HHM, PAIMOHAJIBHOTO  MPUPOJONOIB30BAHUS U OXPaHBI
OKpY>Karollen Cpebl.

—  OIKCHIBaTh U OOBACHSITH (PU3UYECKHUE SIBJICHUSI U CBOMCTBA TEJ: CBOWCTBA Ta30B,
KUAKOCTEH M TBEPIABIX TEJ; 3JIEKTPOMAarHUTHYI0 HWHAYKIUIO, PACHPOCTPAHEHUE
AJIEKTPOMATrHUTHBIX BOJIH; BOJHOBBIE CBOWMCTBA CBETA; U3JIyUYE€HUE U IOTJIOIICHUE CBETA
aToMoM; GoTOd(PPexT;

—  OTJIMYATh TUIOTE3BI OT HAYYHBIX TEOPHIL;

—  JenaTh BBIBOJbI HA OCHOBE PKCIIEPUMEHTAIbHBIX JAHHBIX;

—  NPUBOJUTH MPUMEPHI, MMOKA3BIBAIOLIME, YTO: HAOIIOIECHUS M DKCIEPUMEHT
SBJISIFOTCS. OCHOBOM JUIsl BBIABHM)KCHHUSI THIIOTE3 M TEOPHM, MO3BOJSIOT IMPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (U3MUecKass Teopusl JAaeT BO3MOXKHOCTH
OOBSCHATh M3BECTHBIC SIBIICHUS MPUPOJBI U HaydHbIe (DaKThI, MPEACKA3BIBATH CIIIEe
HEU3BECTHBIC SIBJICHHUS;

—  MPHUBOJUTH MPUMEPHI MPAKTHUECKOTO MCHOIB30BaHUs (DU3HMUECKUX 3HAHUM:
3aKOHOB MEXaHUKHU, TEPMOJUHAMUKHU U 3JIEKTPOJAUHAMUKU B YIHEPTETUKE; PA3THUHbIX
BUJIOB AJIEKTPOMArHUTHBIX HU3IYYECHHUU ISl pa3BUTHS paaudo W TEIECKOMMYHUKAIUH,
KBaHTOBOW (DU3UKH B CO3/IaHUHU SIIEPHOM YHEPTETUKHU,IA3€POB;

—  BOCIPMHHMMATh M Ha OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOSITEIBHO
ornleHWBaTh HWH(OpMaIMio, coaepxkamrytocs B coobmenmsix CMU, Hurepnere,
HAYYHO-TIOMYJISIPHBIX CTAThHSIX.



popmysre;

YYETOM UX ITOIPELIHOCTEN.

IMPUMCHATDH ITOJTYUCHHBIC 3HAHWA IJIs pCIICHUS (1)I/I3I/IIIGCKI/IX 3aga4,

ONpeNeNsITh XapakTep (uU3MUEecKoro rmnpoiecca Mo Trpaduky, Tadiuile,

U3MEPATH Pl GU3NUECKUX BEITUYHH, IPEICTABIIS Pe3yIbTaThl H3MEPEHUN C

1.4. KoandecTBo 4acoOB Ha OCBOCHUE AUCIIUILIUHEL:

MakcumanbHOU yueOHOM Harpy3ku obyuaromierocs: 100 yacoB, B TOM 4ucIe:

— oOs;3aTenbHAs ayauTOpHas ydeOHas Harpy3ka (Bcero) 12 dacoB, W3 HHX

npakThUdeckas padbota — 6 4acos;

— camMocTofATelIbHas paboTa o0ydaronierocs (Bcero) — 88 yacos.

1.5.

[Imanupyemeble

pe3ynbTaThl

OCBOCHMHA

001eo06pa3zoBaTeIbHOM

nuctuiuinibl B cooTBeTCTBUU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon IInanupyemMbie pe3yJbTaTbl OCBOCHHS POrPAMMBI 110 M CHMILIMHE
U HAUMEeHOBaHUe

popmupyembIx O6mue JAucuunanHapHbie

KOMIIeTCHIUH
OK  O0I. Bribupats | JInaHOCTHBIE pe3yabTaThl nomxusl | [IP6 1. CdopmupoBaHHOCTH
CIOCOOBI pelleHUs 3aa4 | OTPaXkaTh B YaCTU TPYJAOBOTO BOCIIUTAHUS: | MIPEACTABICHUM 0 ponu
npogeccHOHATBbHON - TOTOBHOCTb K TpyAy, OCO3HAHHE | U MeCTe (PU3UKU U aCTPOHOMHUH
JesTeNbHOCTU LIEHHOCTH MacTepCTBa, TPY10JII00HE; B COBPEMEHHOM Hay4HOH
IPUMEHUTEIBHO - TOTOBHOCTh K AaKTMBHOH JEATENbHOCTH | KapTUHE MUpa, 0
K Pa3IMYHBIM | TEXHOJIOIMYECKON crucTeMoobOpa3yrorei poiu
KOHTEKCTaM u COLIMaIbHON HAINpaBJICHHOCTH, | PU3UKH

CIOCOOHOCTh MHUITMMPOBATH, IJITAHUPOBATH
U CAMOCTOSITEJIBHO BBIIOJHATH TaKylo
NESATEIbHOCTb;

- HMHTEpeC K  pa3Iu4HbIM

chepam
poheCCHOHATTFHOMN IeATEIbHOCTH,

- TOTOBHOCTb M  CIIOCOOHOCTH K
00pa30oBaHHIO

¥ caM00Opa30BaHUIO HA TIPOTSHKEHUH BCEH
KU3HU;

MeTtanpeaMeTHble PE3yNbTaThl  JOJKHBI
OTpaXkaTh:

OBjaseHne yHUBEPCATBHBIMH YYCOHBIMU
MO03HABATEIbHBIMU JACHCTBUSIMH:

a) 0a30BbIC TOTUYECKHE JICHCTBUS:
CaMOCTOSITENILHO  opMynupoBaTh |

aKTyaJIu3upoBaTh npobiiemy,

B pa3BUTHU CCTCCTBCHHLIX HAYK,

TCXHUKHU n COBPCMCHHBIX
TEXHOJIOTH, 0 BKJIAAe
pOCCHHCKMX M 3apyOexHBbIX

YYEHBIX-(QOU3UKOB B pa3BUTHE
HAyKu; MOHUMaHue (U3NYECKOI

CYLIHOCTH Ha0JII01aeMBIX
SIBJICHUI MHUKPOMHUDA,
MaKpoMHupa U MeraMmupa;

IIOHUMAaHHUEC pOJII/I aCTp0HOMI/II/I
B HpaKTquCKOfI JCSATCIIBHOCTU
4eJI0BeKa u JalbHEHIIIEM
HAay4YHO-TEXHUYECKOM DPa3BUTHUH,
poyin (10737091
B (OpPMUPOBAHUU Kpyrozopa

(YHKIMOHATIBHOH TI'PaMOTHOCTH




paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABJIMBAaTh CYIICCTBEHHBIH TPU3HAK
WK TSt

OCHOBaHHA CpaBHCHMNA,

KIacCupuKauu u 00001IeHNS;
OTIPEICTISATh LENH JIeATETHbHOCTH, 3a1aBaTh
napaMeTpsl " KpUTEPUHN

170'¢ JOCTHKCHHS; BBISIBIISIT
3aKOHOMEPHOCTH u MIPOTUBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHHSIX

6) 0a30BbIe HCCIIEI0BATENbCKUE IEHCTBUS:
- BJIA/IETh

HaBBIKAMU y4eOHO-

HCCIIEN0BATEIBCKOMN " MIPOEKTHOM
NesITebHOCTH,

npo0em;

HaBbIKAMU  pa3pelieHus
- BBIBIATH  MPUYMHHO-CJICJCTBEHHBIC
aKTyaJlu3UpOBATh
TUIOTE3y €€

CBiA3HU n 3aaavy,

BBIJIBUTaTh peuieHus,
HaXOJUTh apIyMEHTBI JUIsl 10Ka3aTeabCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh I1apaMeTPbl
U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€
peuieHus 3a1a4u pe3yJbTaThl, KPUTUYECKU
OLICHUBATh JIOCTOBEPHOCTB,

NOPpOrHO3UPOBATEL HU3MCHCHHC B

X
HOBBIX
YCIIOBHSIX;
- yMeTh  TEPEHOCHTHh  3HAHHUS B
MO3HABATENBHYI0 U TPAKTUYECKYIO0 YaCTH
KU3HEAEATENLHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABUTATh HOBBIC WJCH, NpeIaraTh
OpPUTHHAIIbHBIC TIOJXO/IbI U PEIICHUS;
CIIOCOOHOCTH

- IMPOSABJIATD Hnux

HCIOJB30BAaHUA B II03HABATCIILHONM U

COLIMAJIBHOW ITPAKTUKE

YeJioBeKa Ui pereHus
MPAaKTUYECKHX 3a/1a4;

IMP6 2. CdopMHPOBaHHOCTH
YMEHUU pacrno3HaBaThb
¢busnueckue SIBJICHUS
(mporecchl) u OOBSACHATH
UX Ha OCHOBE H3YYCHHBIX
3aKOHOB, paBHOMEpPHOE
u PaBHOYCKOPEHHOE
IpSMOJIMHEHHOE JBMKEHHE,
cBOOOHOE najicHue Tell,
IBIDKEHHE IO  OKPY)KHOCTH,

I/IHepI_II/ISI, B3aHMOHeﬁCTBH€ TCII,
KoJIeO0aTeIIbHOC JIBHOKCHHE,

pEe30HaHC, BOJTHOBOE JBUKEHUE;

maddysus, OpOYHOBCKOE
TBIDKEHHE, CTpOCHHUE
KHUIKOCTe W TBEPABIX Tel,
U3MEHEHHe o0beMa Ten Tpu
HarpeBaHuu (OXJMaxIeHNN),
TEIUIOBOE paBHOBECHE,
UCTapeHue, KOHICHCAIINS,
IUTaBJICHWE,  KPUCTAJUTH3ALNS,

KHUIICHUE, BJIAXXHOCTh BO31yXa,
CBSI3b CpEIHEH KUHETHUYECKOU
SHEPTUH TEIUIOBOTO JBMIKEHUS

MOJIEKYJI C abcomoTHON
TeMIepaTypoH, HOBBIILICHUE
JaBIEHUA  Tra3a IpU  €ro
HarpeBaHuu

B 3aKpbITOM COCyJAE€, CBS3b

MEXIy MapaMeTpamMu COCTOSTHUS

rasa B H30MPOIIECCax;
AJIEKTPU3ALIUS Tel,
B3aHMOJICHCTBIE 3apsioB,
HarpeBaHue  IMPOBOJHHUKA €
TOKOM, B3aHUMOJCHCTBIE
MAarHuTOB,  3JEKTPOMArHUTHAs
HHIYKIWA, JIEeUCTBUE

MAaramMTHOI'O I10JI1 Ha IPOBOAHHUK

c TOKOM
u JBIOKY AN CS 3apsi,
AJICKTPOMArHUTHBIE KOJIeOaHUs
U BONHBL,  TMPSIMOJHUHEHHOE

pacnupoCTpaHCHUC CB€Ta,




OTpa)KCHHE, npeJOMIICHHE,

uHTepdepeHIms, T paKIus
u NOJISIPU3ALUS cBeTa,
JHCTIepCHs CBETA;

¢dorosnexTpuueckuii 3¢ ek,
CBETOBOC JIaBJICHUE,
BO3HHKHOBCHHE  JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,
€CTECTBEHHAss U HWCKYCCTBEHHas
PalMOaKTUBHOCTb;

I1P6 3. Biagenue
OCHOBOITOJIAralOIIUMH
(GU3MYECKUMU  TIOHATUSMU |
BCIIMYHMHAMH,
XapaKTEPHU3yIOUUMU
¢buznveckne IIPOLIECCHI
(CBS3aHHBIMH C MEXaHHYECKUM
JIBIOKCHUEM, B3aUMOJICHCTBUEM
Tell, MEXaHUYCCKHUMU
KoJIcOaHMSIMM W BOJIHAMH;
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEIIIECTBA,
TEIJIOBBIMU Mpoieccamus;
AICKTPUYECKUM W MarHUTHBIM
MOJISIMU, DJIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMU
KoJIcOaHMSIMH W BOJIHAMH;
ONTUYCCKUMH SIBJICHUSIMU,
KBAaHTOBBIMU SIBIICHUSIMU,
CTPOCHHEM aTOMa U aTOMHOI'O
saapa, PaIMOAKTUBHOCTHIO);
BJIaJICHUE OCHOBOIIOJIATalOIIUMHU
ACTPOHOMUYECKUMH TTOHATHUSIMU,
MTO3BOJISIOIINMU
XapaKTepu30BaTh MPOLIECCHI,
MPOUCXOJSAIINE Ha 3Be3aX, B
3BE3IHBIX cucTremax,
B MEXIaJIaKTUYECKOM  Cpene;
NBIDKEHHE HeOECHBIX TEN,
SBOJIIOIHIO 3Be3] 1 BecenenHoir;
[1P6 4. Brnanenue
3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOpUSIMH (3aKOH BCEMHPHOTO
Tarotenus, I, II u III 3akoHBI
HeroToHa, 3akoH coxpaHeHHs




MEXaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHHUSA UMITYJIbCA,
NPUHIIAIT  CYNEPIO3ULIUN  CHUJI,
TIPUHIIATI PaBHOIIPaBHOCTH
WHEPUUATIbHBIX CUCTEM OTCUETA;
MOJICKYJISIPHO-KUHETUYECKY IO

TEOPUI0 CTPOCHHUS BEIECTBA,
ra3oBble 3aKOHBI, IEPBBIA 3aKOH
TEPMOIUHAMUKY; 3aKOH
COXPaHEHHUS  DIEKTPHUYECKOIO
3apsiga, 3akoH Kynona, 3akoH
OMa s yyacTka LIenH, 3aKOH
Oma JUIs TTOJTHOM
AJIEKTPUYECKOM  LEMH, 3aKOH
Hxoyns - JleHma, 3akoH
AJIEKTPOMArHUTHOW  HMHIYKIIHUH,
3aKOH COXpaHEHHUs HHEepruw,

3aKOH MPSAMOJIUHEITHOTO
pacmpoCcTpaHEeHUs] CBETa, 3aKOH
OTpaKeHUS CBeTa, 3aKOH

MPEIOMIICHUS  CBETAa;  3aKOH
COXPAaHEHUs DHEPTrUH, 3aKOH
COXPAaHCHUS WMITYJbCa, 3aKOH
COXPAaHCHUS  DIIEKTPUIECKOTO
3apsia,  3aKOH — COXpaHEHUs
MacCcOBOTO 4YHCIA, IOCTYJIAThI
bopa, 3akoH pagHMOaKTHBHOTO
pacmaja); yYBEpEHHOE
UCTIONIb30BAaHUE  3aKOHOB M
3aKOHOMEPHOCTEH TMpU aHAIIN3e
bu3HIeCKUX SIBJICHUI u
MIPOIIECCOB;

[IP6 6. Biamenne OCHOBHBIMU
METOJaMH HAyYHOTO TO3HAHUS,
UCTIONB3yeMbIMA B (DU3HUKE:
MIPOBOTUTH npsIMbIC u
KOCBEHHBIE U3MEpEHHUS
($u3NUEeCKUX BETUYUH, BHIOMpas
ONTHUMAaJTbHBIN croco6
U3MEpEHUS " HCITIOJIB3Y S
WU3BECTHBIE  METOIBI  OIICHKHU

MOTPENTHOCTEN M3MEPEHU,
MIPOBOAUTD UCCIIEIOBaHHE
3aBHUCHUMOCTEMN buznueckux
BEJTMYUH

10



C  WCIOJIb30BaHUEM  TIPSMBIX
U3MEPCHUH, OOBSICHITB
MOJTyYCHHBIC pe3yIbTATHI,
UCTIONB3Ysl (PU3UYECKUE TEOPHH,
3aKOHBI W TIOHATHUS, WU JeNaTh
BBIBOJIBI; COOJIIOJIATh MpaBHIIA

0e30macHoTo Tpyaa npu
MPOBEICHUH HUCCIIEIOBAHUN
B paMKax y4eOHOT0
JKCIIEpUMEHTa U Yy4yeOHo-
UCCIIeIOBATENCKOM

ACATCIIbHOCTHU C
HCIIOJIb30BaHUEM U(PPOBBIX

W3MEPHUTENBHBIX YCTPOWCTB U
1ab0paTopHOro 000PYI0BaHMS;
c(hOpPMUPOBAHHOCTH
MpeICTaBICHUI

0 MEeTOoJax IMOJYyYEHHs] HayUHBIX
aCTPOHOMMYECKHX 3HAHWIA;

IIP6 7. CdopMHpOBaHHOCTH
YMEHHSA  peuiatb  pacyeTHbIC
3aayd  C  SBHO  3a/JlaHHOU
¢buznveckoi MO/JIETIBIO,
UCTIONB3YsT (PU3NICCKUE 3aKOHBI
W [pUHLUIBI, HAa  OCHOBE
aHalnu3a  yCIIOBHA 3a1a4n
BBIOMpaTh (PUBUYECKYIO MOJIETb,

BBIICJISATD busnueckue
BEJINYUHBI u bopmybl,
Heo0X0aUMBbIE

ajdg ¢  pCUICHUA, IIPOBOAWTH

pacuCThL u OLICHUBATH
peaTbHOCTh MIOJTYYSHHOTO
3HAYCHHSI buzngecKoi
BCJIMYHHBI; peraTh
KayeCTBEHHBIC 3ajauu,
BBICTpanBas JIOTUYCCKHN

HCIIPOTUBOPCUUBYIO LCITOYKY
paccyXIeHHI

C Omopoll Ha  W3yYCHHBIC
3aKOHBHI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SIBICHUS

OK 02. Hcnomp3zoBath | JINUHOCTHBIE

COBpPCMCHHBIC CPCACTBA

pe3yibTaThl
OTpakaTb B YaCTH LIEHHOCTH HAy4yHOI'O
MIO3HAHUS:

I[IP6 5. VYMeHue yduTHIBaTh
I'PaHULBI IIPUMEHEHHUS
M3Y4YEHHBIX dusnueckux




" MHTEPIIpETauu
uH(popManun

u nH(pOpMaIOHHBIE
TEXHOJIOTUU

IUI BBITIOJIHEHHUS 3a/ad

- copMHPOBAaHHOCT MHMPOBO33PEHMS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO

Ha  JUajaore

KYyJIbTYP, CIOCOOCTBYIOLIETO OCO3HAHUIO

MOJIeJIeN: MaTepuanabHas TOYKa,
MHEpLUaIbHasl CUCTEMA OTCYETA,
UJealbHBIN ras; MOJENH
CTPOEHUSI Ta30B, XUIAKOCTEH U
TOYCUHBIN

TBCPABIX TCII,

npogdeccroHanbHON CBOETO MECTa | JIIEKTPUUYECKUI 3apsf, sIepHas
JESITeTbHOCTH B TIOJIMKYJIBTYPHOM MHPE; MOJIeNb  aToMa,  HYKJIOHHAs
- COBEpUICHCTBOBAHME  SI3BIKOBOW M | MOJEJNb AaTOMHOIO siapa Mpu
YUTATEIbCKON KyJIBTYpPhl KaK CpEICTBA | pelIeHUH (PU3NUYECKUX 3a/]aY;
B3aumozeiictBust  Mexay Joaemu  u | [IP6 9.  CdopmupoBaHHOCTH
TO3HAHUS MHPA; COOCTBEHHOM TTO3UIUHN
MeTtanpeaMeTHble pe3yNbTaThl JOJDKHBI | IO OTHOIIEGHUIO K (PU3NYECKOM
OTpaXkaTh: uH(pOpMaLIUK, TOTy4yaeMOl U3
OBnajicHHe YHHBEPCATbHBIMU YUYCOHBIMHU | Pa3HBIX HCTOYHUKOB, YMCHHMA
MTO3HABATEIFHBIMU JICHCTBUSAMMU: HCIIOJIb30BATh udpoBbIe
B) paboTa ¢ mHpOpManuei: TEXHOJIOTUHU JUISt MIOKCKa,
- BIaAeTh  HaBBIKAMHM  TOJYYEHHsS | CTPYKTYpPUPOBaHUS,
nHpOpMallMd M3 HMCTOYHHUKOB DAa3HBIX | HHTEPIPETALUU u
TUTIOB, CaMOCTOSITENIBHO OCYIIECTBIATH | IPEICTaBICHUS  Y4eOHOH U
MOWCK, AaHalu3, CUCTEeMAaTH3alMI0 U | HAYYHO-MOMYJISIPHOI
WHTEPIPETANI0 UH)OpPMAIMK PA3NMUYHBIX | HHPOPMAIIUU; PA3BUTHE YMEHHIA
BHUJIOB B (POPM MpeACTaBICHUS; KPUTHYECKOTO aHaJm3a
- HCII0JIb30BATh CpeAcTBa | MOJTy4YaeMoi nHpopMaIuu
MH(OPMALIMOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJOTH B
pelieHuu KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX M OPTraHU3alMOHHBIX
3amad ¢ coOmrogeHneM — TpeOoBaHUit
OPrOHOMUKH, TEXHHKH  0€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX
" ATUYECKHX HOPM, HOpM
nH(OPMALIMOHHON OE€30MMaCHOCTH
OK 03. [IInanupoBars | JInuHOCTHBIE pe3yJIbTaThl noiokubl | [TP6 9. CdopmupoBaHHOCTH
u pealln30BbIBaTh | OTPAXKaTh B 4acTH TYXOBHO- | COOCTBEHHOM MO3UIUHI
COOCTBEHHOE HPaBCTBEHHOT'O BOCITUTAHMS: M0 OTHONIICHHIO K (U3UYECKOI
npodeccuoHanbHOe - CHOCOOHOCTH OLIGHHWBATh CUTYallMIO M | HHPOpMAIUK, TOIy4aeMond U3

U JIMYHOCTHOE pa3BUTHE,
MIPEAIPUHUMATEIBCKY 0

JeSITeTbHOCTD
B mpodeccuoHaNbHOM
chepe, HCITOJIB30BaTh
3HaAHUS 1O MPABOBOM
u ¢dbuHaHCOBOMU
IPaMOTHOCTH

B Pa3IUYHBIX

IIPUHUMATH OCO3HAHHBIE peuieHus,
OPUEHTUPYSCH Ha MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI

M LICHHOCTH;
-OCO3HAHHWE JIMYHOTO BKJIAJ B TIOCTPOCHHE
YCTOMYHUBOTO OyAYIIETO;

MeranpeameTHele  pe3yabTaThl  JAOJKHBI
OTpaXKaTh:
OBnanenue YHUBEPCaJIbHBIMU

pa3HBIX HCTOYHUKOB, YMEHUI
HCIIOJIb30BaTh udpoBbie
TEXHOJIOTHUHI TUTST TIOWCKa,
CTPYKTYypPUPOBAHHUS,

WHTEPIpETAINN "
MpEACTaBICHUS  y4eOHOM W

HaY4YHO-TIOMYJISIPHOM
MHpOpMaILUY; pa3BUTHE YMEHUN

KPpHUTHYCCKOI'O aHaJli3a
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KN3HCHHBIX CUTyalusIX

PETYISTUBHBIMH ACHCTBUAMHU:
a) caMOOpTraHU3aIIHs:

- CaMOCTOSATEIEHO OCYIIECTBIIATh
MO3HABATENIBbHYIO JI€ATEIbHOCTD, BBISBIISTD
npoOsemMbl, CTaBUTh U (HOPMYJIHPOBATH
coOCTBEHHBIE 3aJjaud B 00pa30oBaTENIbLHOMN
JeSITeTbHOCTH

Y )KU3HEHHBIX CHTYaIlUsIX;
COCTaBJIATh

- CaMOCTOATEIIBHO IJ1aH

poOIeMbI

pecypcos,
BO3MOKHOCTEN "

pelieHus
C  Yy4eToM  HMEIoIUXCcs
COOCTBEHHBIX
MIPEAIIOYTECHUN;
0) CaMOKOHTPOJIb:
WCIIONBh30BaTh TMpUEMBbl pedIeKCuu s
OIICHKM CHTyallMW, BBEIOOpPa  BEpPHOTO
pelIeHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO

NPpUHHUMATh PCIICHUSA 110 X CHUKCHHUIO

nory4aeMoit nHpopMaIuu

OK 04. DOddextuBHO
B3aHMOJICHCTBOBATh

u paboTaTh
B KOJUICKTHUBE
1 KOMaHJIe

JIngaHoCTHEIE pe3yabTaThl JIOJIKHBI
OTpa)kaTb B YAaCTU LEHHOCTH HAYy4HOIO
MO3HAHUS:

-OBJIAJICBAHNE HaBbIKAMH y4eOHo-
HCCIEIOBATEILCKOM, MPOEKTHOM u
COLIMAILHOM NEeATENHbHOCTH;
MertanpeaMeTHble pPEe3yNbTaThl  JAOJKHBI
OTpaXkaTh:

OsBaagcHue YHUBEpCAJIbHBIMHU

KOMMYHHUKAaTUBHBIMU J€HCTBUSMMU:
0) COBMECTHasI I€SITEIIbHOCTD:

- NOHUMATh u HCII0JIb30BATh
IIPEUMYILECTBA KOMAaH/IHOU

Y UHJIUBUTyATbHOU pabOTHI;

- BBIOMpaTh TEMAaTUKy W  METObI
COBMECTHBIX NEeNCTBUN
C y4yeToM  OOIMUX  HHTEPECOB U
BO3MOXKHOCTEH KaXJI0TO qJIcHa
KOJIJIEKTHBA;

- IIPUHUMATh e COBMECTHOM
eI TEILHOCTH, OpraHu30BbIBATH u
KOOpIMHUPOBATh  JEUCTBUA 1O €€

JIOCTIDKCHHIO: COCTaBJIAThH IUIaH JNCHCTBHH,
pacmpenensTb poiad C Y4eTOM MHEHUH
YY4aCTHUKOB,  OOCYXJIaThb  pe3yJbTaThbl

COBMECTHOH paboThI;

I1P6 10. OBnaneHue yMeHUSAMHU
paboTaTh B rpyIre
C  BBIIOJIHEHUEM  Pa3IIHYHBIX
pounen,
IUIAHUPOBATh PabOTy TPYMIIBI,
pannuoHaIBEHO pacrpenemnsTh
JEATENIFHOCTh B HECTAaHAaPTHBIX

aZICKBATHO

COoMaJIbHBIX

CUTyalusIX,
OICHMBAThL BKJIaJd KaXAO0ro MH3

Y4aCTHHUKOB TPYIIIb
B pEIICHHE pacCMaTpUBAEMOU
poOIeMBbI
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-OIICHMBATh KAadeCTBO CBOETO BKJIAJa M
KaXJIOTO YYacTHHKAa KOMaHIbl B OOIIMI
pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;
Osnanenue YHHUBEPCATbHBIMU
PEryJIATUBHBIMU JICHCTBUAMU:

T') IPUHATHE Ce0s U IPYTHX JIIOJCH:

- TpUHUMATh MOTHBBI W apTyMEHTHI
APYTHX JIIOAEH TP aHaIu3e pe3ybTaToB

JCATCIIBHOCTH

OK 05. OcyuecTBisaTh
YCTHYI0O U THUCHBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuun
C y4eTOM OCOOCHHOCTEH
COLIMAJILHOTO u

KyJIbTYPHOT'O KOHTEKCTa

JInuHOCTHBIE PE3yJIbTAaThL

qaCTu

JTOJIKHBI
oTpaxaTb B 3CTETUYECKOTO
BOCIIUTAHMSL:

- 3CTETUYECKOE OTHOUIEHHE K MHpY,
BKJIIOYAsl OCTETHKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TpyJa
1 OOIIECTBEHHBIX OTHOIICHHIA;

B oOJacTu MaTpUOTUYCCKOr0 BOCIIMTAHUSA

NIpOABJIATH:
-OICHHOCTHOC OTHOIICHUC K
TroCcy1apCTBCHHBIM CHUMBOJIaM,

HCTOPUYECKOMY U IIPUPOJIHOMY HACIIEIUIO,

MTaMSTHUKAM, TpaaULUAM HapoJl0B
Poccnn, noctmxenusm Poccum B Hayke,

HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIIE;

MertanpenmMeTHble pe3ynbTaThl  JAOJKHBI
OTpaXkaTh:
OBnaneHue YHUBEPCATbHBIMU

KOMMYHHUKAaTUBHBIMUA ,Z[GI\/JICTBI/ISIMI/IZ

a) oOmeHue:

- OCYHECCTBIATHE KOMMYHHKAIIUK BO BCCX
cdepax KHU3HU;

- pa3BEpHYTO W JIOTUYHO H3JIaraTh CBOIO

IMP6 1. CdopmMHupOBaHHOCTH
npeACTaBICHUN 0 ponun
U MecTe (U3UKU U aCTPOHOMHUU

B COBPEMEHHOMN Hay4HOU
KapTHHE MUpa, 0
CUCTEMOO0Opa3yIoIIei ponu
(10737041

B pa3BUTHU €CTCCTBCHHBIX HAYK,

TEXHUKH W  COBPEMEHHBIX
TEXHOJIOTHUH, 0 BKJIaJIC
poccuiickux ©  3apyOeXHBIX

YYEHBIX-(U3UKOB B pa3BUTHE
HAyKH; MOHUMaHHe (U3NYECKOI

CYITHOCTH Ha0JTI0TaeMBIX
SIBJICHU MHKpPOMUPA,
MaKpoMHpa U Meramupa;

IIOHVMMAHHUE pOJIN ACTPOHOMHUH
B IPaKTUYECKOW JEATEIBHOCTH
YyeJoBeKa 51 JaJbHEUIIEM
HAy4YHO-TEXHUUYECKOM DPA3BUTHH,
ponu buznkn
B (OpMUPOBAHUU Kpyrozopa M

(YHKIIMOHATIBHONH TPaMOTHOCTH

TOUKY 3peHus | YeloBeKa JUTSE pelieHus

C UCIIOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB MPAKTUYECKHX 3a]a4
OK 07. CogeiictBoBats | JInuHOCTHBIE pe3ybTaThl nomwkuel | [IP6 8. CdopmupoBaHHOCTH
COXpPaHEHHUIO OTpakaTb B  YacTH  BKOJOTMYECKOIO | yMEHUS PUMEHSTh
OKpY>Karomien Cpenpl, | BOCIUTAHUS: MOJTyYCHHBIE 3HAHUS TUIst
pecypcocOepereHuIo, - chOpPMHUPOBAHHOCTh  DKOJIOTHYECKOU | OOBSICHCHHS yCIIOBUH
MPUMEHSTh 3HAaHUS 00 | KyJIbTYypHl, MOHUMAaHUE BIIUSIHUS | IPOTEKAHUS buznyeckux
M3MEHEHUU KJIUMaTa, | COUAIbHO-3KOHOMUYECKHUX TMPOLIECCOB HA | ABJIEHUH B TMpHUpOAE U IS
MIPUHIIMIIB OEPEKIMBOTO | COCTOSIHUE TMPUPOAHOW U COLIMATIBHOW | MPUHATHS MPAKTUYECKHUX
MIPOU3BO/ICTBA, Cpellbl, OCO3HAHME III00ATILHOTO XapakTepa | pelieHnii B MOBCEAHEBHOMU
3¢ HeKTHBHO IKOJIOTHYECKUX MPOOIIEM; KUZHU JUTSt obecrnieueHus
JeiCTBOBATh - IJJaHUPOBaHWE M  OCYLIECTBJICHHE | OE30MaCHOCTU NPU OOPAIICHUH C
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B Ype3BhIYANHBIX
CUTYaIUAX

JNEUCTBUA B OKpY)KalOLIEW cpelae Ha
OCHOBE 3HaHUS IeJed  yCTOWYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HEIpUATUE JIEHCTBUI,
MPUHOCSIIMNX BPEJ OKPYKAKOLIEN cpelie

OBITOBBIMU npudopaMu u
TEXHUYCCKHMMHU  yCTPOUCTBAMH,
COXpaHCHHS 3JI0POBbSI u
coOITIOICHHS HOPM
HKOJIOTUYECKOTO TOBEJICHHUS B

OKpY Karoleun cpene;
IHOHUMAaHUE HEOOXOIUMOCTH
MIPUMEHEHUS TOCTHKEHUHN

GbU3UKM ¥ TEXHOJOTHUH ISt
paIoHaIbHOTO
MIPUPOIONOIB30BaAHUS
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2.

CTPYKTYPA U COJIEP2KAHUE YUEBHOW JUCHUILIAHBI
OVIIL.13 ®U3UKA

2.1. O0beM IMCHMILIMHBI U BUABI Y4e0OHOH padoThI
Bua y4eOHoii paboThI O0bem yacon
MakcumanpHasi yueOHast Harpy3ka (Bcero) 100
O06s13aTenbHas ayIMuTOpHAst ydeOHasi Harpy3ka (BCero) 12
B TOM YHCJIE!
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHo) -
NPaKTUYECKUE 3aHATHSL (eciu npedycmMompeHo) 6
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeno) -
KypcoBasi paboTa (IIpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaronierocst (Bcero) 88
[IpomexxyTouHas artecTanus B popme 3auer C
OLIEHKO
2.2. TemaTnyecKMi IUIAH M COJEPKAHUE TUCUMILIMHBI
HaumeHoBaHue Copaepxxanue yueOHOTro MmaTepuaJia, O0bem yacoB| YpoBeHb
pa3iesioB H TeM (1a0opaTopHble padoThl M NPAKTHYECKHE 3aAHATHSA, OCBOEHMA
caMoCTosiTeIbHAsA padoTa 00y4yalommuxcs,
KypcoBasi padota (IPOeKT) (eciu npedycmompeHro)
1 2 3 4
Pa3znen 1. ®u3uka ¥ MeTOIbI HAYYHOT0 MIO3HAHNUS
Tema 1.1 CopaepxaHue y4eOHOIo MaTepuajia 1 1,2
Beenenue dusuka - Hayka o mnpuposae. Hayunele MmeToab
MO3HAHUS OKpY’Karoliero mupa. Poib skcnepumenta
M TEOpUHM B Tpolecce TO3HAHUS TMPHUPOJIBI.
OkcriepuMeHT B ¢usuke.  MojenupoBaHue
¢uznueckux sABIEHUM U mpoueccoB. HayuHble
runoressl. U3ndecKkre 3aKOHbI U TEOPUU. I paHUIIbI
MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB. IlpuHImmn
coorBercTBUs. Ponmp u  Mecto  ¢usuku B
(OpPMHPOBAHUU COBPEMEHHOW HAy4YHON KapTHHbI
MUpa, B IPAKTUUECKON AEATENbHOCTH JIFOJCH
CamMocTosiTeJibHAs1 padoTa 2
Pa3gen 2. Mexanuka
Tema 2.1 Coaeprxanue yueOHOTro MmaTepuaJia 1 1,2
Kunemaruka Mexannueckoe  aBwkeHHe. OTHOCUTENBHOCTh
MeXaHu4eckoro jBmwxkeHusa. Cucrema oTcyera.
Tpaekropus. Ilepememienue, ckopocTh (cpenHss
CKOpPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUAILHOW TOYKH, WX TPOCKIWH Ha OCH
cucteMmbl koopauHat. CliokeHHe NepeMenieHni U
CII0’)KEHUE CKOpPOCTEH. PaBHOMepHOE u
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PaBHOYCKOPDEHHOE  IPSIMOJUHEHHOE JBUKCHHE.
I'paduku  3aBUCUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpPEHUS, IyTU U NEPEMEILEHUs MaTepUaIbHON
TOykd oT BpemeHu. CBoOojHOE majcHHE.
Yckopenue CBOOOIHOTO MaJCHMUS.
KpuBonunelinoe JBUOKCHUE. JIBrxeHune
MaTe€pUaIbHOM TOYKH II0 OKPYXXHOCTH. YTJIOBas
CKOpOCTb, JIMHEIHAsA ckopocTh. [lepuoa u yactora.
IleHTpOCTpEMHUTENBHOE YCKOPEHHE

HpaKanecmle 3aHATHUA

[TpakTrueckue pabOTHI:

N3MepeHre MrHOBEHHOM CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIY IYTAMH,
MIPOMICHHBIMU  TEJIOM 3a  IOCJIENOBATEIbHBIC
paBHBIE IIPOMEXYTKH BPEMEHU pu
PaBHOYCKOPEHHOM  JIBKEHMM C  HadajbHOMU
CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBrKeHUs MApUKa B BI3KOU KUJIKOCTH.
WN3yyenne  nBukeHHs — Tena,  OpPOLIEHHOIO
TOPU30HTAIBHO

1,2

CamocrosiTesibHas padoTa

Tema 2.2
JmHamuka

Conep:kanue y4eOHOTr0 MaTepuaJjia

IIpunnun orHocutensHOoCcTH [ammnes. llepselid
3akoH  Hplorona. MHepumanbHble  CHUCTEMBI
orcueta. Macca Tenma. Cuna.  IlpuHnun
cynepno3uiuu cui. Bropoit 3akon HeroToHa 1st
MaTepUaIbHON TOYKM B HMHEPIUMATIBLHOW CHUCTEME
orcueta (MCO). Tperuii 3axkoH HproToHa s
MaTepuajbHBIX  TOYEK. 3aKOH  BCEMHUPHOIO
Tarorenus. Cuna Tsoxectd. [lepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe tpenue. Cuiia TpeHuUs
CKOJILKEHUS U cujia TpeHus nokos. Koaddumment
TpeHus. Cuita CONpOTUBIICHUS NIPU ABUKEHUU TENa
B kuaAkocTM wunm rase. IloctymarenpHoe w
BpalaTeabHOe ABUKEHHE aOCOJIOTHO TBEPAOTO
Tena. MOMEHT CWiIbl  OTHOCHUTEIBHO  OCH
BpawieHus. Ilnedo cuiibl. YcaoBuUS paBHOBECHS
tBepaoro tesna B UCO

1,2

IIpakTHYeckue 3aHATHSA

1,2
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[TpakTrueckue pabOTHI:

W3ydenue nBwkeHUs Opycka IO HAKIOHHOMN
TUIOCKOCTH TIOJT ICHCTBUEM HECKOJIBKHUX CHII.
HccnenoBanue 3aBUCUMOCTM  CWJI  YIPYTOCTH,
BO3HHUKAIOMIKUX B Je(OPMUPOBAHHON TPYXKHUHE U
pE3MHOBOM  00pa3lie  OT  BEIMYHMHBI  UX
nedopmanmu. VccnenoBanue ycioBuii paBHOBECHUS
TBEPJIOTO TeJIa, HMEIOLIETO OCh BPAIICHHSI

CamocrosiTesibHas padoTa 2

Tema 2.3
3aKOHbBI COXpaHEHUS
B MEXaHUKE

Conep:kanue y4eOHOT0 MaTepuaJjia - 1,2

NMnynec  MarepuanabHOM  TOYKHM,  CHUCTEMBI
MaTepuaibHbIX TOYeK. HMmmynbsc cunbsl
W3MEHEHUE HMIYJIbca Telld. 3aKOH COXpPaHEHUs
umnynsca B UCO. PeaktuBHoe nBuxkeHue. Pabora
cuibl. MomHocTe cuibl. KuHetnueckass sHeprus
MaTepualbHOW ToukH. Teopema 00 H3MEHEHUU
KUHETUYECKOM 3Hepruu. [loTeHunanbHas sHeprus.
[TorenmansHas SHEprus YIIpyTo
neopMuUpOBaHHONW TIPYKUHBI. [loTeHIMambHas
SHEeprus Tena BOJIHM3M TMOBEPXHOCTH  3EMIIH.
[loTeHumanbHple W HEMOTCHUUAIbHBIE  CHUJIBL.
Cesi3b  paboOThl  HEMOTEHUHUANbHBIX CHJI  C
W3MEHEHUEM MEXAHUYECKOM HHEPruu CHUCTEMBI
Tel. 3aKOH COXPAHEHUs MEXaHWYECKON SHEpruu.
VYupyrue u Heynpyrue CTOJIKHOBEHUS

IIpakTHYeckue 3aHATHA - 1,2

[IpakTuueckue padboOTHI:

N3ydenue cBSI3M CKOPOCTEW TEI MPH HEYNPYrom
yaape.

HccnenoBanue cBsa3u pabOThl CUITBI C M3MEHEHHUEM

MEXaHUUYEeCKOMU OHCPIruu TCiia

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJEePKAHNE (COAepPKaHMe PUKJIATHOTO
MOIYJIs1)

IIpakTH4eckne 3aHATHSA - 1,2

[TpakTnueckas pabora: TexHHUECKHE yCTpOHCTBa
U TpaKTU4YEeCKOoe TMPUMEHEHHE:  CHUAOMETP,
IBUKCHHE CHApSAIOB, IIEMHBIE W pEMEHHbBIC
nepecaaiu, IIOAUINITHHUKH, BOOOMCT, KoT1Iep,
pr)KHHHBIﬁ MUCTOJICT, ABUKCHUC UCKYCCTBCHHBIX
CITYTHUKOB U PAaKcCT.

[Ipaktuyeckass pabora: Mcmonp3oBaHue 3aKOHOB
MEXaHUKHU JJI1 OOBSACHEHUS JIBUKEHHS HEOECHBIX
Te W A7 Pa3BUTUS KOCMUYECKHX HCCIIEIOBaHUM,
TPaHUIIBI MIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuKU. IMUTaIus HeBECOMOCTH.
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CamocrosiTesibHas padora

Pasnen 3. MouekyJis

pHast puU3NKa M TEPMOAUHAMMKA

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHUHECTUYECKOM
TEOpUHn

Conep:xanue yueOHOT0o MaTepuajia

OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpOyHOBCKOE IBHIKEHHE.
Huddysus. Xapaxkrep JIBUKEHUSI U
B3aMMOJCHCTBUS 4YacTHUI] BemecTBa. Mogenu
CTPOCHMS Ta30B, XXMIKOCTEH M TBEPABIX TEI U
OOBSICHEHHE CBOICTB BeELIECTBA Ha OCHOBE 3THX
Mojened. Macca u pa3Mepbl  MOJEKYJL.
KomnuectBo BemectBa. IlocTosHHas ABorampo.
TemnoBoe paBHOBecue. Temneparypa u ee
n3mepenue. [llkana remneparyp Llenscusa. Mozaens
HJealbHOr0  rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH HACAIBHOIO
raza. AOcomoTHas Temmeparypa Kak —Mepa
CpeqHeld KUHETHMYECKOM DHEpPruyh  TEIIOBOTO
IOBWOKEHMs 4vactul rasa. [llkama Temneparyp
KeneBuHa. YpaBHenne Menneneesa-KnanelipoHa.
3akoH JlanbToHa. ["a30BbIe 3akoHBI. M30mporieccsl
B HMJCAIBHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA: M30TEPMa, H30X0pa, u300apa

1,2

[IpakTnyeckue 3aHATHA

[TpakTrueckue pabOTHI:

N3Mepenne macchl BO3AyXa KJIACCHOM KOMHATE.
HccnenoBanue 3aBUCUMOCTH MEXAY MMapaMeTpaMu
COCTOSIHUSI pa3peKeHHOT0 Ta3a

JlaGopaTopHble 3aHATHUSA

Jlaboparopnast pabora 1. M3yuenue omHOro U3
M30TIPOIIECCOB

1,2

CamocrosiTebHas padora

Tema 3.2
OCHOBBI
TEPMOTUHAMUKHU

Conep:xaHue y4eGHOT0 MaTepuasa:

TepmonuHamuueckas — cucrema.  BHyTpeHH:A
SHEpPrus  TEPMOAMHAMHYECKOM  CUCTEMBI U
crocoObl ee m3MeHeHus. KoanyecTBoO TEmiIoThl U
pabota. BHyTpeHHss DSHEprusi OJHOATOMHOIO
naealbHOro  rasza.  Buasl  Temonepenadu:
TEIJIONPOBOAHOCTh,  KOHBEKIUS,  W3JIyYCHHE.
TemoeMkocTh Tena. YJenbHas TEIJIOEMKOCTh
BEILIECTBA. KonuuectBo TEIJIOTHI npu
temonepenayve. IlepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMmeHeHne nepBoro 3akoHa TEPMOJWHAMUKH K
u3omnporeccam. ['paduueckas  MHTEpHIpeTanus
pabotbl rasza. TersoBble MamIuHBL [IpUHIUTIBL
NENUCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBanus

1,2
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SHEPTHH B TEIUIOBBIX MamuHax. KoaddunueHnt
nmosne3Horo jaewctBus (mamee — KIIJ) TermoBoit
MamuHbl. Hukn Kapuo u ero KIIJ[. Bropoii 3akon
TepMoanHamMuki. HeoOpatumocTe mpolieccoB B
IIPUPOJIE. DKOJ0ru4ecKue poOIeMbI
TEII0PHEPTETUKU

IIpakTH4eckue 3aHATHSA

[Ipaktnueckass pabGora: I3MmepeHue yaenpbHOM
TEIJI0EMKOCTH

1,2

CamocTrosiTesibHast padoTa

Tema 3.3
ArperarHble
COCTOSIHUS BEILIECTBA
u (a3oBbIe
MePEXObI

Conep:kanue y4eOHOTr0o MaTepuaJjia

[TapooGpazoBanue u kouaeHcanus. Vcmapenue u
KHUIIEHUE. YJelbHas TeIyioTa MapooOpa3oBaHusl.
3aBUCHMOCTb TEMIIEPATYPbl KUIIEHHS OT JABIICHUS.
AOcomoTHasT W OTHOCUTENbHas  BIIAXHOCTh
Bo3ayxa. Haceimennsli map. Tepmoe Telo.
Kpucrannnueckue u amop(HBbIe Tena.
AHnzorponusi CBOMCTB KpucramwioB. Kuakue
KPHUCTAJUIBL. CoBpeMeHHbIE MaTepHuabl.
[InaBneHue u KpuctauM3auus. Y aAeiabHas TEIioTa
mnaBiaeHus. CyOnumanms. YpaBHEHHUE TEIUIOBOTO
OanaHca

1,2

HpaKTI/I‘leCKI/Ie 3aHATUSA

JlaGopaTopHnas pabora 2. Onpenenenue
BJI&KHOCTH BO3/yXa

1,2

IpodeccoHaILHO OPHEHTHPOBAHHOE CO/IePKaHMeE (CoaepKaHNe MPHKJIATHOTO

MOIYJIs1)
IIpakTH4eckue 3aHATHSA 1,2
[TpakTnueckas pabora: TexHuueckue ycTpoHcTBa
U TPaKTUYECKOE  IMPUMEHEHHUE:  TEPMOMETP,
O6apomerp. OrmpeneneHue Macchl BO3AyXa B
KOMHATe Ha OCHOBE M3MEPEHUH 00beMa KOMHATHI,
JaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEH.
[Ipaktudeckast pabora: TexHHUECKHe yCTpOWCTBa
U TIPAKTUYECKOE  NIPUMEHEHHWE.  JIBUraTellb
BHYTPEHHEIO CropaHus, OBITOBOM XOJOJWIBHUK,
KOHAWLIMOHEP, TUTPOMETP W IICHXPOMETP,
KaJIOpUMETD, TEXHOJIOTMH MIOJTyYEHUs
COBPEMEHHBIX  MaTepuajoB, B TOM 4HCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
CamocrosiTesibHas padora
Pa3znea 4. JjieKTpoAUHAMHUKA
Tema 4.1 Conep:kanue y4eOHOT0 MaTepuaJjia 1,2
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DJIEKTpOCTaTHKA

DJneKTpu3alus Tel. OJeKTpudyeckuil 3apsan. [[Ba
BUJA DJEKTPUYECKUX 3apsaoB. [IpoBogHuUKH,
OUDIIEKTPUKA W TIONYNPOBOJHUKU.  3aKOH
COXPaHEHHUS ANIEKTPUYECKOTO 3apsja.
B3aumopeiicteue  3apanoB. 3akoH  Kynona.
DnexTpuyeckoe noJe. HanpsixkenHocTb
anekTpuyeckoro mois. [lpuHIun cynepno3uuuu
AJIEKTPUYECKUX moJied. JIMHUKM HanpsKeHHOCTH
ANEKTPUYECKOTO TOJIA. PaGora cui
anekTpocTtaruyeckoro nomus. [lorennuan. PazHocts
noteHuuanoB. [IpoBOOHUKKM W AMAIEKTPUKU B
ANEKTPOCTATUYECKOM  mosie.  JluanexTpuueckas
IIPOHUIIAEMOCTh. DeKTpoeMKocTh. KonaeHcarop.

DNEeKTPOEMKOCTb IUIOCKOTO KOHJIEHCAaTOpA.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa
IIpakTHYeckue 3aHATHSA 1,2
[IpakTnyeckas pabora: N3smepenue
ANEKTPOEMKOCTH KOHAECHCATOPa
CamocTrosiTesibHast padoTa
Tema 4.2 Coaeprxanue y4e0HOIro MaTepuaja: 1,2
[TocTostHHBIN DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBaHUS

AIEKTPUYECKUN TOK.

Toku B pa3muyHbIX
cpenax

JNEeKTpudYecKkoro Ttoka. HMcerounumku toka. Cuia
Toka. [locTostHubIl Tok. Hanpskenue. 3akon Oma
TUISL y4JacTka LeMH. DnexTpuueckoe
COIIPOTHBJICHUE. VYaenpHOE ~ CONPOTHUBIIEHUE
BeuiectBa. IlocrnenoBarenpHoe, mapauieabHOE,
CMEIIaHHOE COEAMHEHUE NPOBOAHMKOB. Pabota
AJEKTPUYECKOTO Toka. 3akoH Jlxoyms-Jlenia.
Mo1HoCTb ANEKTPUYECKOTO TOKA.
OneKTpoABIKYyIIAs cuia U BHYTpPEHHEE
COINIPOTHBIICHUE MCTOYHHUKA TOKA. 3akoH OMa I
MOJHOM  (3aMKHYTOM)  DJIEKTPUYECKOW  IIETIH.
Kopotkoe 3aMbIkaHue.

DneKTpOHHas MPOBOAMMOCTH TBEPIBIX METAJUIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METalIOB  OT
TEMIIEpaTyphl. CBepXnpoBOJIUMOCTb.
Onextpuueckuid TOk B Bakyyme. CBoiicTBa
JNEKTPOHHBIX ITy4YKOB. [TomynpoBoAHUKH.
CoOcTBeHHass W NpUMECHas  IPOBOJUMOCTb
oJIynpoBofHUKOB.  CBoONcTBa  p-n-nepexona.
[TomynpoBOIHUKOBBIE TPUOOPBL. DIEKTPUUECKUI
TOK B pacTBOpax M pacijlaBaXx 3JIEKTPOJUTOB.
DNEeKTPOIUTHYECKAs AMCCOLMALMS. DIEKTPOIU3.
DneKkTpuyeckuii TOK B razax. CaMoCTOsSTENbHBIN U
HECaMOCTOATENbHBINA pa3psan. Monnus. [1nazma
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IIpakTHYecKkune 3aHATHA

Jlaboparopnast pabota 3. V3y4eHue cCMEImaHHOTO
COEIMHEHUS PE3UCTOPOB.

JlaGopaTopHas pabota 4. N3mepenune
AIIEKTPOABIDKYIIEH CHIIBI MCTOYHHKA TOKAa M €r0
BHYTPEHHETO CONPOTHBIICHHS

1,2

CamocrosiTesbHas padora

Tema 4.3
MarunuTHOE moJe.
OneKTpOMarHuTHasI
WHIYKUUS

Conep:xanue yueOHOT0o MmaTepuajia

[TocrossHHBIE MAarHMTBI. Bzaumopenicteue
MOCTOSIHHBIX MarHuToB. MaruutHoe noJjie. Bexkrop
MAarHuTHOM MHAyKUMH. [IpuHIUI Cylnepro3uuuu.
JIlnHnn marmuTHOM WHAYKUMU. KaprtuHa nmHHN
MarHuTHOM  WHAYKIMM  TIOJIE  TOCTOSHHBIX
MarHuToB. MarHuTHOE 1OJI€ POBOJAHUKA C TOKOM.
Kaptuna nuHMI 1ojs  WJIMHHOTO — MPSMOTO
MIPOBOJIHUKA u 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM. OmbIT DpcTena.
B3aumopeiictBue mnpoBOOHUKOB ¢ TOkoM. Cuiia
Amniepa, ee MoAyiap M HampasieHue. Cuiia
Jlopenua, ee MoayJsib M HampaBieHue. [[BrkeHue
3apsOKEHHOW YaCTHIBI B OJTHOPOJIHOM MarHUTHOM
nmoie. PabGora cunmet  Jlopenma.  SIBieHue
AJIEKTPOMArHUTHOM uWHAyKuu. I[loTok BekTopa
MarHuTHOM wuHAyKuu. JDJIC wHAYKIuU. 3aKkoH

ANEKTPOMAarHUTHOU WUHAYKIWH Dapanes.
Buxpesoe DJIEKTPUYECKOE rnoJje.
DNEeKTPOABUKYILIAS cujia UHIYKIUU B

MMPOBOJIHUKE, JBIXKYIIEMCS TIOCTYyHaTeJbHO B
OJHOPOJHOM MarHuTHOM noiie. IIpaBuino JleHma.
NunyktuBHOCTB. SIBeHne camouHaykiuu. 2J1C
CaMOWHAYKIIMU. OHEPrusi MarHUTHOTO  TIOJIS
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHuTHOE T0JIe

1,2

HpaKTI/I‘leCKI/Ie 3aHATUSA

[Ipaktuyeckne paboTsl: M3ydueHne MarHUTHOTO
MoJIsl KaTylku ¢ Tokom. MccienoBanue neicTBus
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota 5. M3yuenue siBineHus
NEKTPOMAarHUTHOW MHAYKIMH

1,2

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJePKAHME (COAepP:KaHUe PUKJIATHOTO

MO/1YJIf1)

[IpakTnyeckue 3aHATHA

[TpakTnueckas pabora: TexHHUeckHe yCTpOHCTBa
U TMpPaKTUYECKOE MPUMEHEHHE: 3IIEKTPOCKOIL,
ANEKTPOMETP,  KOHJEHCATOp, KOMUPOBaJIbHBIN

1,2
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amnmapar, CTPYWHBIA  NOpPUHTEP, aMIEpPMETD,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArpeBaTEIIbHbIC npudopBHl,
3JIEKTPOOCBETUTENbHBIE  MPHOOPBL, TEPMOMETP
COINIPOTHUBIIEHUS], BAKYYMHBINA THOJA, TEPMUCTOPBI U
(GOTOpPE3UCTOPHI,  TOIXYNPOBOJHUKOBBIA IO,
raJbBaHUKa, MIOCTOSIHHBIE MarHuThbl,
ANEKTPOMArHuThl, dJIEKTPOJABUIATEIb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAS T1€Yb.
[IpakTnyeckas pabora: Mepsl
3JIEKTPOOE30MaCHOCTH, AIIEKTPOCTATUYECKAS
3alITa, 3a3eMJICHHE AIIEKTPOIPUOOPOB, KOPOTKOE
3aMbIKaHHE

CamocrosiTesibHas padora

Pa3gen 5. Kosied0anusa v BOJHBI

Tema 5.1
Mexaandeckue 1
3MEeKTPOMarHuTHHIC
KoyebaHus

Conep:xanue yueOHOT0o MmaTepuajia

Komnebarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.
I'apmonnueckue konebanus. Ilepuoa, dacrora,
ammutyaa u  ¢asza kosnebaHuil. IIpy>KUHHBIHI
MasATHUK. MaTeMaTU4eCKUNl MasTHUK. Y paBHEHHE
rapMoHHuYeckux kosiebanuil. Kunemarnueckoe u
TMHAMUYECKOe OTIHCaHKE K0J1e0aTeIbHOr0
JIBYKEHHUSL. [IpeBpamienre  sHepruu  I1pu
rapMOHUYECKHUX KosieOaHusAX. CBsA3b aMIUTUTYAbI
KOoJIeOaHUN HMCXOAHOW BETUYMHBI C AMIUIMTYIOU
Kose0aHUH  ee  CKOPOCTM U YCKOPEHHS.
KonebarenbHblii KOHTYP. CBoOonHbIE
3JIEKTPOMArHUTHbIE KoJieOaHus
B UJCAJHHOM KOJICOATEIbHOM KOHTYpeE. AHAJIOTUsS
MEXIy MEXaHWYECKHMH W 3JIEKTPOMAarHUTHBIMHU
koneOanusimu.  ®Popmyna  Tomcona.  3akoH

COXpaHEHUS SHEPTUU B U7IeabHOM
Kose0aTeIbHOM KOHTYpE. BoinyxaeHHbie
MEXaHHYECKUe Kosie0aHusl. Pe3onanc.
Pe3onancHas KpHUBasl. BrinyxaeHHbIe

3JIEKTPOMAarHUTHBIE Kosebanus. [lepeMeHHbIH TOK.
CuHyconJanbHbIl NEpeEMEHHBIH TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKA. AMIIIUTY THOE u
JEUCTBYIOIIEE  3HAYEHUWE  CHJIbI  TOKa U
HamnpspkeHus. Tpancdopmarop. IlpousBoactro,
nepefgaya M NOTpeOJeHHE  DIEKTPUYECKOH
SHEPIrUH. DKOJIOTUYECKUE pucKu pu
IIPOU3BOJCTBE dJIEKTpUUecKoi sHepruu. Kynerypa
UCIIOJIb30BAaHUs JJIEKTPOIHEPIUU B IIOBCEIHEBHOU
KU3HU

1,2
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IIpakTHYeckue 3aHATHSA

[IpakTuueckue padboOTHI:

HccnenoBanne 3aBUCHMOCTH TIE€pHUOJA  MAalbIX
KoneOaHWi Tpy3a Ha HHUTH OT JUIMHBI HUTH U
Macchl Tpy3a. VccnenoBanue nepeMeHHOTo TOKa B
Hend W3 TOCJIEAOBATENBHO  COCIMHEHHBIX
KOHJIeHCaTopa, KaTyIIKU
U pe3ucropa

1,2

CamocrosiTesibHas padora

Tema 5.2
MexaHnndeckue u
ANEKTPOMArHUTHBIC
BOJIHBI

Conep:xxanue yueOHOTro MmaTepuajia

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHHUs. [lepuon. CkopocTh
pacmpocTpaHeHus U AJIuHa BOJHEL. [lomepeunsie u
MPOJIOJIbHBIE  BOJIHBI. WNutepdepeniius  u
TUpaKIUsS MEXaHHYeCKUX BOJH. 3BYK. CKOpOCTh
3Byka. ['pomkocTh 3Byka. Brwicota Tona. TemOp
3ByKa. OJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSA
U3ITyYEHHUsl JJIEKTPOMArHUTHBIX BOJH. B3anmHuas
opueHtauusi BektopoB E, B wu v B
3JIEKTPOMArHUTHOM BOJHE B Bakyyme. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTpakeHHe,
MpEJIOMJICHUE, MoJIsIpU3aIus, mudpaxius,
unatepdepeniusa. CKOpPOCTh  ANEKTPOMATHUTHBIX
BOJIH. [llxkama  S7AEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne >eKTPOMarHUTHBIX BOJH B TEXHUKE
u ObITy. [IpUHIMIBI PaUOCBSI3U U TEIEBUICHUS.
Pangnonokanusa. DIE€KTpOMAarHUTHOE 3arps3HEHUE
OKpYKaroIlen CpeIbl.

1,2

HpaKTI/I‘{eCKI/Ie 3aHATUSA

1,2

CamocrosiTesbHas padora

Tema 5.3
OnTuka

Conep:xanue yueOHOT0o MmaTepuajia

[IpssMonuHeiHOE  pacnpoCTpaHEHUE CBETa B
onHoponHOM cpene. JIyu cBeta. OTpakeHHe CBeTa.
3aKOoHBI OTpaKeHUs CBeTA. ITocTpoenue
n300pakeHni B TuiockoM 3epkane. [Ipemomienune
CBETa. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCOIIOTHBIN
nokaszartenb npenomiieHus. IlonHoe BHyTpeHHee
OTpaKEHUE. [IpenenpHblii  yroa  MOJIHOTO
BHYTPEHHEro oOTpaxkeHus. [lucmepcusi cBera.
Cnoxsblli  coctaB  Oemoro  cBera.  LBer.
Cobuparoniye u paccewBarolve JIMH3bI. TOHKas
nuH3a. DOoKyCcHOE PacCTOAHME U ONTHYECKas CUia
ToHKOH JmH3BL. IlocTpoenne wu300pakeHHit B
coOuparoIIMX U paccenBamIuX JuH3ax. Popmyna

1,2

24



TOHKOM JWH3BL. YBEIHWYCHHE, JaBacMoOE JIMH3O0M.
[Ipenensr MIPUMEHUMOCTHU r€OMETPUYECKON
ontuku. HHTepdepenuus ceta. KorepeHTHbIE
WUCTOYHUKHU. Y CJIOBHSI HAOIIOEHUS MAKCHMYMOB U
MUHUMYMOB B HMHTEPPEPECHIMOHHONW KapTHHE OT
IBYX CHH(pA3HBIX KOTEPCHTHBIX HMCTOYHUKOB.
HNudpakmust cBeta. JudpakiuoHHas pelreTka.
VYcnoBue HAOMIOACHUS TJIABHBIX MAaKCUMYMOB TIPH
MaJeHUd  MOHOXpPOMAaTHMYECKOrO0  CBeTa  Ha
nudpakionnyto pemetky. [lonspuzamnus cera

HpaKaneCKne 3aHATUSA -

[Ipaktuyeckass paborta: Habmromenue aucrepcuu
cBeTa

JlabopaTopHble 3aHATHS

Jlaboparopnast pa6ota 6. I3mepeHnue mokazaTest
IIPEJIOMIICHUS CTEKIIA

Jlaboparopnas pabota 7. MccnenoBanue cBOICTB
M300paXeHUI B TUH3aX

1,2

IIpogeccuonaabHO OpHEHTHPOBAHHOE CO/iep:KaHue (coepKaHue
NPUKJIATHOTO MOIYJIs1)

IpakTnyeckune 3aHATHSA 1

[Ipaktuyeckast pabota: TexHUYecKHe YCTpoOMcTBa
M TpaKTHYecKoe NpUMEHEeHHe: cedcmorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEPATOP IEPEMEHHOIO
TOKa, JIMHUW DJIEKTPOIIepeNad, My3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas [IMarHOCTUKAa B
TEXHUKE WM MEIMLHHE, pajap, paJiuONpPHUEMHUK,
TeJNeBU30p, aHTeHHa, TenedoH, CBYU-neus, oukw,
naymna, ¢oroanmnapar, NPOCKIHMOHHBIN anmapar,
MHUKPOCKOII, TEJECKON, BOJOKOHHAs  OITHKA,
I pakIMOHHAs PEIIEeTKA, TOJISIPOU, TEIECKOIL.
[Ipaktuueckas paborta: Bunbl msmydenuii. Bumsi
criektpoB.  Cnektpbl  ucmyckanus.  CrnekTpel
HOTJIOIIEHUS. CrnekTpalibHbIN aHaJIn3.
CrnexTpanbpHble KJIacchl 3Be3/1. YibTpaduoneToBoe
U3IIyYEHHUE. WudpakpacHoe U3JIyYEHHUE.
Penrrenosckue nyun. VX mpuponma v CBOMCTBA.
[ITxana 31eKTPOMarHUTHBIX U3J1y4YECHUN

1,2

CamocrosiTesibHas padora 8

Pa3nes 6. OcHOBBI crielIUAIbHON TEOPUH OTHOCUTEJIBHOCTH

Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJjia 1

1,2
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OCHOBBI TEOpUH
OTHOCUTEIIbHOCTH

['panuubt MPUMEHUMOCTHU KJIaCCUYECKOM
MexaHuku. [locTynmaTel cHenHManbHOM  Teopuu
OTHOCUTENFHOCTHA:  WHBAPHAHTHOCTH  MOMYJS
CKOpOCTH CBeTa B  BaKyyMe, MIPUHIUIT
OTHOCUTEIBLHOCTH OiiHIITEeNHa. OTHOCHTEIBHOCTE
OJTHOBPEMEHHOCTH.  3aMeIJICHHEe BPEMEHU U
COKpallleHHE [JIMHBL. ODJHEPrusi ¢  HUMITYJIbC
cBOOOTHOM yacTuilbl. CBsI3b MAacChl C SHEPTHEH U
HMMITYJIbCOM CBOOOJIHOM YaCTHUIIBI. DHEPTHUs TMOKOS
cBOOOIHOH YaCTHIILI

HpaKTI/I‘leCKI/Ie 3aHATUSA

1,2

CamocrosiTesibHas padora

Paznen 7. KBanToBas puzuka

Tema 7.1
JIeMEHTEI
KBaHTOBOM OITTUKU

Conep:xanue yueOHOT0o MmaTepuajia

®ortonsl. Dopmyna Ilnanka cBs3u 3HEPIUU
¢dboToOHA € ero 4YacTOTOW. DHEprusi U HUMIIYIbC
¢doTtoHa. OTkpbITHE u UCCIIEIOBaHKE
dororddekra. Onpitel A.I'. CtoneroBa. 3aKOHBI
dorordpdekra. VYpaBHeHHe DWHINTEHHA IS
dororddekra. «KpacHas rpanuma» dorodddekra.
HaBmeane cBera. Omneitel  I1.LH. JleOenera.
XUMHYECKOe IEUCTBUE CBETA

1,2

HpaKTI/I‘leCKI/Ie 3aHATUSA

CamocTrosiTesibHast padoTa

Tema 7.2
Crtpoenue atoma

Coaeprxanue y4eOHOro MmarepuaJia

Mopens atoma Tomcona. OnwiTel Pezepdopaa mo
HCCIENOBaHUIO CTpoeHus aroma. llmanerapHas
Mozenb atoma. [loctynarel bopa. M3nydenue u
norjomeHne (GOTOHOB MpPH MEpexoje aroma ¢
OIHOTO YypOBHSI DSHEpPruM Ha Japyroil. Buasl
cnektpoB. CrHekTp ypoBHEW SHeprum aroma
BOJIOpoa. BonHOBEIE cBOMCTBA yacTull. BonHbl e
bpoina.  KopnyCkynsipHO-BOJIHOBOW — Tyajiu3M.
Hudpakums 3JIEKTPOHOB B KpUCTaJIax.
CnoHTaHHOE W BBIHYXKJEHHOE  HU3IIyYCHHE.
YCeTpoiicTBO U IPUHITUTT PAOOTHI Jlazepa

1,2

HpaKTI/I‘leCKI/Ie 3aHATUSA

[TpakTuyeckas pabota: HaGmonenue nuHeiyaToro
CIIEKTpa

1,2

CamocrosiTesibHas padora

Tema 7.3

Conep:xaHue y4eOHOro MaTepuasa

1,2
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ATOMHOE SApO

Mertonsl Ha0JI01eHus u perucTpanuu
3J€MEHTapHBIX YacTUL. OTtkpbIiTHE
paanoaktuBHOCTH. OmbiTel  Pesepdopna mo
OIIpEAEIICHUIO cocTaBa PaIMOaKTUBHOTO
m3nyuenus. CBoiictBa anbda-, Oera-, Tramma-
u3nyyeHus. BnusHue paanoakTUBHOCTH Ha KUBBIE
opranu3mbl. OTKpbBITHE NPOTOHA U HEWUTPOHA.
Hyxmonnas moxaens snpa ['elizen6epra-lBaneHko.
3apsn sapa. MaccoBoe uucno sapa. M3oTormsbl.
Anbda-pacnaz. DIEKTPOHHBIN M TMO3UTPOHHBIN
Oera-pacma. l'amma-uznyuenue. 3akoH
paAMOaKTUBHOTO  pacmajga. OHEprus  CBs3U
HYKJIOHOB B spe. Slnepubie cuibl. JleekTt macchl
anpa. SnepHble peakuuu. JleneHue U CUHTE3 sJEp.
AnepHblii  peaktop. TepMOsiAEpHBI  CHHTE3.
[TpobnemMbl U MEePCIeKTUBHI SACPHON SHEPTETUKH.
DKOJIOTUYECKUE AaCIeKThl SAJIEPHOW HHEPreTHUKH.
DnieMeHTapHble 4YacTUIlpl. OTKPBITHE IMO3UTPOHA.
@yHIaMEHTAJIbHBIE B3aUMOICUCTBUS

IIpakTH4eckune 3aHATHSA 1,2
[Ipaktnueckass pabora: MHccnemoBaHue TpEeKoOB
gactuil (110 TOTOBBIM (hoTorpadusim)
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKAHNUE (COAepPKAHME
NMPHUKJIATHOTO0 MOYJIf)
IIpakTHYeckne 3aHATHA 1,2
[IpakTrueckas padora:
1. [HenoBas wurpa: IloHsATHs, CBSI3aHHBIE C
W3y4CHHEM  METOJOB  HAyYHOTO  IO3HAHUS:
SBIIGHUE, HAay4YHBIH (hakT, THmoresa, (uznyeckas
BEJIMYMHA,  3aKOH,  TeopHs,  HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIETID,
U3MEpEHHE.
2. [IpakTnueckass  pabora: Texauueckue
YCTpOIICTBAa W  NPAKTUYECKOE  IPUMEHEHUE:
(dboTtosneMeHT, GOTOHATUMK, COJHEYHAs Oarapes,
CBETOJIMOJI, CIIEKTPOCKOI, Jia3ep, KBaHTOBBII
KOMIIBIOTEp, JO3UMETp, Kamepa BumbcoHa,
SJIEPHBIN peakTop, aToMHast bomba
CamocTosiTesbHast padoTa
Pa3nes 8. JiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKHU
Tema 8.1 Coaeprxanue yueOHOTro MmaTepuaJia 1,2
DneMeHTbI Bun 3Besgnoro Heba. Co3Besausi, SpKue 3BE3[bI,

aCTPOHOMHH U
acTpopU3UKH

IUIAHETbl, WX BUAMMOe JBHkeHue. ConHeuHas
cucreMa. Ilmanersl 3eMHOM rTpynmbl. IlnaneTsi-
ruraitel. Manble Tena CoOJIHEYHOH CHCTEMBI.
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Connne, ¢orochepa u armochepa. ComHeuHas
akTUBHOCTh. VMcTounuk sHeprun ConHIa U 3BE31.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU: Macca,
CBETUMOCTb, paauyc, TeMmIeparypa, ux
B3aUMOCBS3b. 3Be3/bl TJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JUTS 3BE3 ] TJIaBHOMN
[IOCJIEIOBATENIBHOCTU.  BHyTpeHHee  cTpoeHue
3BE3/I. CoBpeMeHHbIE MpEeACTaBICHUS 0
MIPOUCXOKACHUU U 3BoNOIMU CoOJIHLIA U 3BE3J.
Otanbl XKu3HU 3Be3d. Mieunsid [lyTe — Hama
I'anaktuka. CrnupanpHas cTpykrypa I'amaktuky,
pacrpeneiieHue 3Be37, rasa U nsliu. [lonoxenue u
nemkenne Comanma B lamaxtuke. Ilmockas u
chepuueckas mnoacucrembl [amaktuku. Twurb
rajakTuk. Panvoranaktuku u KBazapel. YepHble
JBIPBI B siApax rajaktuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa66mna. Pa30eranue rajgakTuk.
Teopus bonpmoro B3peiBa. Moxens «ropsiueit
Bcenennoii». MacmraOHas cTpykTypa BeeneHHOM.
Meraranakruka. Hepemennsie poOIeMbI
aCTPOHOMUU

[IpakTnyeckue 3aHATHA

JlaGoparopHas pabora 8. Ha6monenus
HEBOOPY)KEHHBIM ~TJIA30M C  HCHOJh30BAHUEM
KOMIIBIOTEPHBIX TMPUIIOKEHUH JIJIsl ONPEIIEIICHUS
TIOJIOXKCHHST HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO

1,2

nary: OCHOBHBIE CO3Be3aus CesepHoro

MOJIyLIApHS U APKUE 3BE3bI

CamocrosiTesibHas padora 8
Bcero 100
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3. YCJOBUA  PEAJIMBALIMUM  TPOI'PAMMBI  YUYEBHOM
AUCIHHUIIJIMHBI OYIIL.13 PU3UKA

3.1. MarepuanbHO-TeXHUYECKOE 0OECTIeueHre

Peanuzanus nporpamMMbl JUCHUTUIMHBI TpeOyeT Hamu4us y4eOHOTro kKaOuHeTa
buzukm.

B xabunere ¢u3ukm HOMKHO OBITH HEoOXoamMoe JabopaTOpHOE
o0opyoBaHue AJIs BHIIOTHEHHS YKa3aHHBIX B Iporpamme o (usuke 1ab0paTopHbIX
U TPaKTHYECKUX pabOT U JEMOHCTpAIMOHHOE 00OpyaoBaHME. JleMOHCTpalMOHHOE
obopymoBanue (GopMHpyeTCsl B COOTBETCTBHHM C MPHHIIMIIOM MHHHAMAJIbHOU
JIOCTaTOYHOCTH U 00€eCledYrBaeT IMOCTAHOBKY IEPEUUCICHHBIX B Iporpamme Io
bu3KMKe KIIOYEBBIX JIEMOHCTPAIMM IS HCCICIOBAHUS W3yYaeMbIX SIBICHUU U
IPOIECCOB, AMIUPHUECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX
npumeHnenuil. JlaboparopHoe 06opyaoBaHHEe Al YYCHHUECKUX MPAKTUYECKUX padoT
dbopMupyercss B BHJIE TEMAaTUYECKMX KOMIUIEKTOB M OOECTeunMBaeTcsi B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcsa. TeMaThdecKue KOMIUICKTHI
nabopatopHOTO 00OpYAOBaHUS TOJKHBI OBITH IOCTPOSHBI HAa KOMILJIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX U HU(POBBIX TPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

O6opynoBanne yueOHOTO KaOMHETA:

— TMOCaJI0YHbIE MECTa MO KOJMYECTBY 00YUaIOINXCS;
— pabouee MECTO MperoaaBaTens;

— KOMIUIEKT Y4eOHO-HATIJISIIHBIX TTOCOOMHA;

— KOMIUICKT JIEKTPOHHBIX BHIEOMATEPHAIIOB;

— 3aJaHus AJI1 TPOBEPOUYHBIX padoT;

— npodeccruoHaIbHO OPUEHTUPOBAHHbIE 3aJaHMS;

— Marepuainsl 1udPepeHIMPOBAHHOTO 3aUeTa.

Texnudeckue cpeacTBa 00yUeHUS:

— TePCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBEIM 00€CTICUCHUEM;

— MPOEKTOP C HIKPAHOM.

— 3anbpl  (OMONMMOTEKa, YWTANbHBI 3al C BBIXOJOM B HH(OPMAIIMOHHO-
TEJIEKOMMYHHUKAIMOHHYIO ceTh HTepHEeT).

3.2. HadopmannoHHoe obecriedeHne 00yUeHHS
[lepedyenp y4eOHBIX W3JAHUN, HMHTEPHET — PECYpPCOB, JOMOJHHUTEIbHON
JUTEPaATYyPBHL.

OcHOBHBIE HCTOYHHUKH:
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1. ®dusuka. 10 knacc : yue0. s o01eoopa3oBar. OpraHusaiuii : 6a3oBbIi
u yrayou. ypoau / I'. . Mskumes, b. b. byxosues, H. H. Cotckuii ; mox pen. H. A.
[TapdentreBoii. — 9-e u3a., crep. — M. : IIpoceenienue, 2022. — 432 c. : ui. —
(Knaccuueckuii kypc). - Jon. MIT;

2. ®wusuka. 11 kmacc : yue0. mis obuieoOpa3oBart. opranu3anuii : 0a30BbIN
u yriy6oi. yposau / I'. 5. Makues, b. b. bByxosues, B. M. Hapyrun ; mox pea. H. A.
[TapdentreBoid. — 10-e uza., crep. — M. : IIpocBenienue, 2022. — 432 c. : [4] 0. un. —
(Knaccuueckuit kypc). - Jomn. MII.

JlonoJIHUTEeIbHbIE HCTOYHUKU:

l. Kanamnaukos, H.Il. ®usuka: yuyeOHMK U MPAKTUKYM JJsI CPEIHETrO
npodeccuonanbHoro oo6pazosanus / H. I1. Kamammnukos, C. E. MypaBseB. — 2-¢
u3l., nepepad. m npon. — Mocksa: M3pgarensctBo HOpaiit, 2024. — 496 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-16205-9. — Texkct
anexkTpoHHblt  //  OOpazoBarenbHass — miarpopma  FOpaitt  [caiit]. —
URL.: https://urait.ru/bcode/530614.

2. Ponuonos, B. H. ®wusuka i kosuiemkedt : ydeOHoe mocoOue yist
cpeaHero mnpodeccuonaabHoro ooOpaszoBanus/ B. H. PomguonoB. — Mocksa :
M3narensctBo [Opaiit, 2024. — 202 ¢c. — (IIpodeccronanpsHoe oOpa3oBaHHE). —

ISBN 978-5-534-10835-4. — Texct : anexkTponHsbIi // Obpa3oBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/517346.

3. BacunbeB, A.A. ®u3uka: yuyeOHOoe 1mocoOue JUIsl  CPEIHEro
po¢heCCUOHATIBHOTO obOpazoBaHus / A. A. Bacunnes, B. E. ®enopos,
JI. 1. XpamoB. — 2-¢ wu3a., ucnp. u jaon. — MockBa: M3narensctBo IOpaiir,

2024. — 211 ¢. — (IIpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-05702-7.
— Teker : osnektpoHHbld // OOpa3zoBarenbhHas minatdopma HOpait [caitt]. —
URL.: https://urait.ru/bcode/514208.

4. PomnonoB, B.H. ®usuka: yuebHOoe mocoOue [is  CpPEAHEro

npodeccuonanbHoro oodpazoanus / B. H. PoquonoB. — 2-e u3z., ucop. U gom. —
MockBa : MzparensctBo  FOpaiitr, 2024.— 265c.— (IIpodeccuonanpuoe
obpazoanue). — ISBN 978-5-534-07177-1. — TekcTt : DJIEKTPOHHBIA //
O6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604.
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHMUSA
AUCIHHUIIJIMHBI OYIIL.13 PU3UKA

KoHTpoJIb M oOLEHKAa pacKpbIBaIOTCA Yepe3 YCBOCHHBIC 3HAHUS U
pUOOpPETECHHBIC OOYJAIOIIIMMUCS YMEHUS, HAPaBJICHHBIE HA ()OPMHUPOBAHHUE OOIITUX
U MpoQeCCHOHANIBHBIX KoMIleTeHUIUd. KoMneTeHIuu qoIKHBI OBbITh COOTHECEHBI C
IIPEAMETHBIMU PE3YJIbTaTAMMU.

Koa v HanmenoBanue Pa3zpen/Tema Tun oeHoYHBIX
¢dopmMupyeMbIX KOMIIETEHIH I MepOonpHUATHIA
OK 01. Beibupars cnocoOsl | Pazgen 2. Temsr 2.1.,2.2., 2.3.
peuieHus 3ama4 | Paspen 3. Temnr 3.1., 3.2., 3.3.
npOhECCHOHATbHOM Pasnen 4. Tems1 4.1.,4.2., 4.3.
ACATCIBHOCTH  MPUMCHHUTCIIBHO | pasnern 5. Temsr 5.1., 5.2., 5.3.
K pa3InYHBIM KOHTEKCTaM Pasnen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1
OK 02. Hcnonw3osarts | Pasgen 2. Temsr 2.1.,2.2., 2.3.
COBpPCMCHHBIC CpCICTBA MOMCKA, | Paznen 3. Temnr 3.1., 3.2., 3.3.
aHalsa M WUHTCPIPCTAMH | Pasnenn 4. Temsr 4.1.,4.2., 4.3.
uHopmanuy, Y| Paspen 5. Temwr 5.1., 5.2., 5.3. YCTHBIH OIIPOC;
WH(OPMALIMOHHBIE  TEXHOJIOTHH Paszen 6. Tema 6.1. (bpomTanBHBIH OMpoC;
UL BRIOMHEHIA ST pasnen 7. Temer 7.1, 7.2, 7.3. nabmozieHye
npodeccruoHanbHOI
eSTENbHOCTH Paznen 8. Tema 8.1 3a BBITTOJTHCHUCM
OK 03 I Paznen 1. Tema 1.1. NabopaTopHKIX pabor;
. LR Paznen 3. Temsr 3.1., 3.2, 3.3. HpaKTHECKHE PaboTel
U Ppeaqu30BBIBATh COOCTBEHHOE i ) )
HpoteccHoHaTbHOE o | Paszien 4. Temsr 4.1, 4.2, 4.3, | (peweHue
JTUIHOCTHOE passurue, | Pasgen 8. Tema 8.1 KadCCTBCHHBIX
MpeaNPUHIMATETBCKY IO M pacteTHBIX 3a1a4);
IEATEIBHOCTD TECTUPOBAHNC,
B npodeccHoHaabHOU  cdepe, pellieHue Kekc-3anay;
UCIOJIb30BATh 3HAHUS no HAOJIIO/ICHHUE U OLICHK
IIPaBOBOM u (uHaHCOBOM IIOATOTOBKH  JI€JIOBOU
IPaMOTHOCTH UTPBHI;
B pa3IMYHBIX YKU3HCHHBIX BHITIONHEHNE 3aIaHM
CHTyalnix IIPOMEKYTOYHOU
OK 04. O¢dextuBrO | Pazmen 2. Temsr 2.1.,2.2., 2.3. aTTecTallu
B3aUMOJEHCTBOBATE M PabOTath | Pasmen 3. Temni 3.1., 3.2, 3.3.
B KOJUICKTHBE 1 KOMaH/IC Paznen 4. Temn1 4.1.,4.2., 4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6 Tema 6.1.
Pazgen 7. Temwr 7.1, 7.2, 7,3
OK 05. OcymectBasite ycTHyto | Pa3zmgen 1.
A IMACBMEHHYI0 KOMMYHHKALHUIO | Pasgen 2. Temsr 2.1.,2.2., 2.3.
Ha  TOCyHapCTBCHHOM  S3bIKC | Pasnen 3. Temnl 3.1., 3.2., 3.3.
Poccuiickoii  Dezepaiu € | pasnen 4. Tems 4.1.,4.2., 4.3
Y4ETOM 0COOEHHOCTEH
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COLIMAIILHOTO

Paznen 5.

Temsr 5.1.,5.2.,5.3.

1 KYJbTYPHOI'O KOHTCKCTa Pagﬂeﬂ 6. Tema 6.1.
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8. Tema 8.1
OK 07. CoupnetictBoBatsb | Paznen 2. Temsr 2.1.,2.2., 2.3.
COXPaHCHUIO OKpY’Karoweii | Paspen 3. Temst 3.1., 3.2., 3.3.
Cpefibl,  PECYpPCOCOCPEIKCHHUIO, | Pagnen 4. Temsr 4.1.,4.2., 4.3
TIPUMEHATD SHaHMA 06 | pasnen 5. Temsi 5.1., 5.2., 5.3.
M3MCHEHUH KIMMATa, NPUHIMIB | poron 7 Tonpy 7.1, 7.2
OCpEKITUBOTO MIPOU3BO/ICTRA, Pasnen 8. Tema 8.1

3¢ (HeKTUBHO  JEWCTBOBAaTH B
YpPE3BBIYANHBIX CHUTYAIUSIX
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