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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEW ITPOIPAMMBI
OBIIEOBPA30BATEJBHON JUCHUILINHBI
00/.11 ®u3uka

1.1. MecTo IMCHUILUIMHBI B CTPYKTYpe o0pa3oBaTtebHoil mporpammsbl CIIO:

Oo6mieoOpazoBaTenbHas  gucHUIUIMHA — «DU3MKa»  SBISETCS  YaCThIO
peIMETHON oOnacTu «OO0111eCTBEHHbIE HAyKW», u3yqaercs B
obmeoopazoBarenbHoM 1ukie ydeOnoro miana OIl CIIO T'BIIOY «Tpourkuii
TEXHOJIOTUYECKUI TEXHUKYM» crienuaibHocTd 13.02.12 DnekTpudeckre CTaHILNM,
CeTH, MX peJieiiHas 3aluTa W aBTOMATHU3alUs C y4eTOM MpodheCCHOHATBHOM

HarnpassienHocty ®I'OC CIIO.
1.2. Hesan u muiaHUpyeMble pe3yJibTaThl 0CBOEHUS TUCIIUNJIMHBI:

1.2.1. llesin 001meo0pa3oBaTe/IbHOM JUCUUIJINHBI:

Conepxanue mporpaMMbl 0011€00pa30BaTeNbHON AUCIHUILIIUHBL «DU3UKa»
HaIpaBJI€HO HA JIOCTH)KEHUE CICAYIONINX LIEJICH:

o dbopMupoBaHUE MHTEpPECa U CTPEMJICHUS OOYYalOIUXCS K HAyYHOMY
U3YUYECHHUIO TPUPOJBI, Pa3BUTUE HUX HUHTEJUIEKTYaJbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

o pa3BUTHUE TPEJACTABICHUN O HAy4YHOM METOJIe TO3HAHUS U
dbopMUPOBaHNE UCCIICIOBATEIIBCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

o dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTara HU3ydeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

o dbopMupoBaHUEC YMEHHUH OOBSICHATH SIBJICHUS C UCIIOJIb30BaHUEM
(bU3UYECKUX 3HAHUM U HAYUYHBIX JI0KA3aTEJIbCTB;

o dbopMupoBaHUE MPEICTABICHUN O POIX (PU3UKHU JUIS Pa3BUTHUS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxkeHue 3TUX 1ieseil 00ecneynBaeTCsl pelieHueM CIeAYIONUX 3a1a4d B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



o npuoOpeTeHrne  CHUCTeMbl 3HaHW 00  00mUX  (PU3HYECKHX
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSAX, BKIIOYAsA MEXaHUKY, MOJICKYJSIPHYIO
bU3HKY, STEKTPOIUHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKY;

o dbopMHpOBaHWE YMEHHI MNPUMEHATh TEOPETUYECKHE 3HAHUS ISt
00bsICHEHUSI (PUBUYECKUX SIBJICHUU B MPUPOAC U JJISI NPUHSATUS MPAKTUYECKUX
pEILIEHU B TOBCETHEBHOM KU3HU;

o OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 3aJlad C SBHO 3aJlaHHOU
dbu3rUecKoil MOJAENBI0, 3a/ad, MOJAPA3yMEBAOIINX CAMOCTOSTEIHLHOE CO3aHUe
¢bu3rUecKoil MOJIENIN, COOTBETCTBYIOIICH YCIOBUSIM 3a]1a4H;

o NOHUMaHUE (PU3NUYECKUX OCHOB U MIPUHIUIIOB JACHCTBUSI TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX POLECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPENY;

o OBJIQJICHUE  METOJAAMHU  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUSA U
npoBefieHUss  (QU3MYECKUX  OKCIIEPUMEHTOB, aHajdu3a M  UHTEpIpeTaluu
uH(pOpMaIH, ONIPEACIICHUS TOCTOBEPHOCTH TOJYYEHHOTO PE3YIbTaTa;

o CO3IaHWE  YCJIOBUW  JUISI  Pa3BUTUSL  YMEHUM  IMPOEKTHO-
VICCIIEIOBATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

OcobenHocTh (GOpPMHUPOBAHUS COBOKYIHOCTH 3a/lay M3y4eHUs] (PU3UKH IS
CUCTEMBl  CpeHero NpodecCHOoHATBLHOIO0  O0pa3oBaHUsl  3aKJIOYaeTcs B
HEOOXOIMMOCTH peanu3anu MPOoPECCHOHATILHON HAMPaBICHHOCTH PpEIIaeMbIX
3a/1a4, y4€Ta 0COOCHHOCTEH cephl AeSITEIHLHOCTH OYIYIIUX CIEIIUATHUCTOB.

B pesynbTaTe 0CBOEHUS TUCHUILUIMHBI 00yYarOIUNCS T0KEH 3HATh:

* CMBICI TIOHSATUH: (U3NUECKOE SIBIIEHUWE, TUIIOTE3a, 3aKOH, TEOpus,
BEILIECTBO, B3aUMOJCHCTBHUE, HJICKTPOMArHUTHOE II0Jie, BOJHA, (OTOH, aToMm,
aTOMHOE SIPO, HOHU3UPYIOLINE U3TTyUEHUS;

* CMbICI (UBMYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Mmacca, CHIa,
UMITYJIbC, paboTa, MEXaHUYECKas SHEPrus, BHYTPECHHSS SHEPrusi, aOCOJIOTHas
TeMIIEpaTypa, CpeIHssl KUHETHYECKAas DHEpPrus YacTUL[ BELIECTBA, KOJIWYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsiz;

* CMbBICI (PU3MYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKU BCEMUPHOTO

TATOTCHUA  COXPAHCHHUA OHCPIrUM, HUMIIyJIbCa MW  JJICKTPHUYCCKOI'O 3apsia,



TEPMOJIMHAMUKH, DJIEKTPOMArHUTHOU UHIyKIIUU, HoTodPdeKTa;

* BKJIQJI POCCUICKHUX U 3apyOEKHBIX YYEHBIX, O Ka3aBIIMX HauOOJbIlee
BJIMSIHUE Ha Pa3BUTHE (PU3UKU;

B pesynbTaTe 0cBOCHUS TUCHUIITMHBI 00YUYatOIIHUIACs T0JKEH YMETh:

* IPOBOJUTH HAOIIOACHUS, NIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI,

* BBIJBUTaTh TMIIOTE3bI U CTPOUTH MOJIENH,

* MPUMEHSATh TMOJIydeHHble 3HaHUS 10 (Qu3uke [ OOBSCHEHUA
pa3zHOoO0Opa3HBIX (PU3NUECKUX SBJIICHUNA U CBOWCTB BEIIECTB;

* MPaKTUYECKU UCTIONH30BaATh (PU3NUYECKUE 3HAHMUS;

* OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO HAYYHOU MHPOpMaLIUU;

* HUCNIOJb30BaTh NPUOOpPETEHHBbIC 3HAHWA U YMEHHS [ pPELIeHUs
NPAKTUYECKUX 3a/lad  TMOBCEJHEBHOM KU3HMU, obOecrieueHus O0e30MacHOCTH
COOCTBEHHOW  KW3HHM, PAUMOHAIBHOIO MPUPOJONOIB30BAHUS M  OXPaHbI
OKPY>KaroUIEH CPEIbI.

* OnuceiBaTh U OOBSACHATH (PU3MUECKHE SIBJICHUS U CBOICTBA TEJ: CBOMCTBA
ra3oB, OKMJAKOCTEM M  TBEPAbIX TEN; JJIEKTPOMATHUTHYIO  HMHIYKLHIO,
pacrnpocTpaHEHUE JIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3TyUCHHE
Y TIOTJIOLEHUE cBera aToMoM; PoTor((PexT;

* OTau4arh rUIOTE3bl OT HAYYHBIX TEOPHIL;

* Jlenatb BBIBOJIbI HA OCHOBE IKCIIEPUMEHTAIbHBIX JaHHBIX;

* IPUBOAMTH IPUMEPHI, TOKA3bIBAIOLIUE, YTO: HAOIIOIEHUS U SKCIIEPUMEHT
SBJISIFOTCSI OCHOBOW JUISl BBIJIBUXKEHHUS TUIIOTE3 U TEOPUH, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (PU3MYECKasi TEOpUs NAaeT BO3MOXKHOCTH
OOBSCHATH U3BECTHBIC SIBJICHUS MIPUPOJBI U HayuyHbIe (AKThI, IPEICKA3bIBATD €IIIE
HEW3BECTHBIC SIBJICHUS,

* MPUBOAHWTH MPUMEPHl MPAKTUUYECKOTO HCIOJb30BaHUA (U3HUUECKUX
3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKHN M 3JEKTPOJNHAMHUKHU B SHEPrETHKE;
Pa3IUYHBIX BHUJIOB JJEKTPOMATHUTHBIX M3IYYEHUM JUIsl pa3BUTUSA paguo M
TEIEKOMMYHHUKAIlMK, KBAaHTOBOM (U3UKM B CO3JaHUU SACPHOM HHEPreTHKH,

JIa3CpPOB,



* BOCHOPUHMMATh W HA OCHOBE MOJYYEHHBIX 3HAHUU CaMOCTOSITEIBLHO
OIICHUBATh UH(OpMaIHIO, cojeprKalytocs B oomenusx CMU, UntepHeTe, HaydHO-
MOMYJISIPHBIX CTAThSX.

* IlpumeHATH Moy4YeHHBIC 3HAHUS I perieHus] GU3NUEeCKUX 3a1a4;

* Omnpenenarb xapaktep (U3MYECKOro mpoiecca no rpaduxy, Tadiuue,
dopmyue;

N3mepsath psan Gusnueckux BEIUYWH, IPEACTABIISAS PE3yJIbTaThl U3MEPEHUN
C YYE€TOM HX ITOIPELIHOCTEMN.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUS 001Ie00pa3oBaTEeIbLHOM

aucunIuibl B cooTBeTcTBUHN ¢ PI'OC CIIO n Ha ocHOBe PI'OC COO

O6mue komnerennuu (payee — OK) u mpodeccroHaabHble KOMIETSHIINH (J1ajiee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHU, METANpPEIMETHBIMH W
pPEeIMETHBIMU pe3yJibTaTaMu oOydeHusi 6a3oBoro ypoBHs (nanee — [1PG) ®I'OC

COO mpeacraBiieHbl B Ta0IUIIE:



Koa v HanmeHoBaHue
dopmupyembIx
KOMIIeTeHI M

IlnaHupyeMble pe3yJibTaThl 0CBOEHUS NMPOrPaMMBbI M0 JUCIHHUILIHHE

Oo0mue

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI peLIeHHS
3ama4
npodecCHoHATBLHOM
JeSITeIIbHOCTH
NPUMEHHUTEIHHO

K Pa3JIMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yNbTaThl TOJDKHBI OTPaXKaTh B YacTH TPYAOBOTO
BOCITUTAHHUSL:

- TOTOBHOCTH K TPYIY,
TpyA0JII00HE;

- TOTOBHOCTh K AaKTHBHOH JIEATEIILHOCTH TEXHOJIOTHMYECKOU
M COLMAILHOW HANpPaBICHHOCTH, CIOCOOHOCTh WHHUIMHPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATEIBHOCTb;
- HHTEPEC K pa3IMyHbIM cepam nNpoecCHOHATBLHOMN AeATEIbHOCTH,
- TOTOBHOCTh u CIOCOOHOCTh K 00pa3oBaHUIO
¥ caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM,

- yYMEHHE TPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIOTUICCKHE
MOCJICACTBUS MPEANPHUHUMACMBIX JCUCTBHMA, IPEIOTBPAIIATh UX;
MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:

OBnajsieHHe  YHMBEPCAJIbHBIMH  yYEOHBIMH  TO3HABATEIbHBIMHU
JNIEUCTBUSIMU:

a) 0a30BbIC JJIOTUYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (HOPMYITHPOBATh W aKTYyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAaHABIMBATH CYIECTBEHHBIH
NpPU3HAK WM OCHOBaHWS JUIA CpaBHEHHs, KilacCHDUKAIUU H
000011IeHUS; OTIPENIeNATh LEH IeSTeNbHOCTH, 3a/1aBaTh apaMeTphl
U KpUTCPUH UX JIOCTHKCHHS, BBIABISATH 3aKOHOMEPHOCTH H
OPOTUBOPEYMs B pacCMAaTpUBacMbIX  SIBJICHUSIX;  BHOCHTH
KOPPEKTHBBI B ICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLICHMBATh PUCKH IOCJIEICTBUI NIESATEIBHOCTH, Pa3BUBATh
KpPEaTHBHOE MBIIIUICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM;

0) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HABBIKAMU Y4YEOHO-HCCIICOBATENILCKOM M IMPOEKTHOU
JeATeIbHOCTH, HABBIKAMU pa3pelleHus IpooIieMm;

- BBIABISITH NPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIH3HpPOBAThH
3a7a4yy, BBIIBHTaTh T'MIIOTE3y €€ PEIICHHUs, HAXOAUTh apTyMEHTHI
JUISL JIOKA3aTelIbCTBA CBOMX YTBEPIXKICHWH, 3a1aBaTh HapaMeTphI

OCO3HAaHHUE L CHHOCTH MaCTCpPCTBa,

ITP6 1. ChopMupOBaHHOCTD MPEACTABICHUI O POJIU
u MecTe (U3MKH M acCTPOHOMHHU B COBPEMEHHOM
HAy4YHOM KapTHUHE MHpa, O CHUCTEMOOOpasyroleit
ponu (QU3MKM B PA3BUTHUH €CTECTBEHHBIX HAYK,
TEXHUKHU

Y COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUNCKUX
1 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKHU;
MOHUMAaHUE (PU3UIECKON CYIIHOCTH HAOIIOIAEMBIX
SBJIGHUH MHUKpPOMHpA, MaKpoMHUpa U Merammpa;
MOHMMAaHUE POJU AaCTPOHOMHUHU B TPAKTHUECKOMN
JESTEIbHOCTH 4YelloBeKa M JalibHEHIIeM Hay4yHOo-
TEXHUYECKOM pa3BUTHH, ponu buzuku
B (GopMHUpOBaHWUU Kpyrozopa U (PyHKIIMOHAIBHOU
TPaMOTHOCTH YeJIOBEKA JIsl PeIICHUS TPAKTHUECKUX
3ajady;

ITP6 2. ChopMHUPOBAHHOCTh YMEHUH pacro3HaBaTh
¢buznveckue sBIeHUS (MPOIECChI) M OOBICHATH
WX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE
U PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHUE,
cBOOOAHOE  MaJEHHE  TEJI,  JBHXKCHHE IO
OKpY’XHOCTH, HWHEpLHs, B3aUMOJCWUCTBHUE T,
KoneOaTeNbHOE JIBIDKEHUE, PE30HAHC, BOJIHOBOE
nBwkeHne; auddysus, OpPOyHOBCKOE JIBHIKCHHE,
CTPOCHHE JKUIKOCTEH M TBEPIBIX TEJN, M3MCHEHHE
oO0beMa Tel Tmpu HarpeBaHuH (OXJIKICHHUH),
TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHACHCAIIUS,
IUIaBJICHUE, KPUCTAJUIU3AIMS, KUIEHHE, BIaXKHOCTh
BO3/yXa, CBSI3b CPEIHEH KHUHETUYECKOW HHEPTUU
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ1 C aOCONIOTHOU
TEeMIIEpPaTypoi, OBBIIIICHUE TABJICHHUS Ta3a MPHU ero
HarpeBaHUU B 3aKPBITOM COCYJZE, CBSI3b MEXAY




Y KPUTEPUU PELICHHUS;
- aHaJM3UPOBATH MOJyUYEHHBIE B X0JI€ PELICHUS 3a7auu Pe3yJIbTaThl,
KPUTHYECKH OIICHMBAaTh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSAX;

- YMETh MEPEHOCHUTh 3HAHMS B MO3HABATEIBHYIO M MPAKTUYECKYIO
YacTH KU3HEESITebHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;
- BBIIBUTATh HOBbIE UJEH, MpelaraTb OPUTHHAIBHBIE TOIXOIbI U
peleHus;

- MPOSBIATH CIIOCOOHOCTh MX HCIOIb30BaHUS B MO3HABATEILHOM U
COLMAJIbHOW MPAKTHUKE;

-IPOSIBJSATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB PELICHUS MPAKTHYECKUX 3a1a4, HPUMEHEHHUIO
Pa3IMYHbBIX METOJIOB MO3HAHUS;

-CTaBUTh u (dbopmynarpoBaTh COOCTBEHHBIE

B 00pa30BaTEJIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;
-BBISIBIIATh TMPUYMHHO-CJICJICTBEHHBIE CBS3W W aKTyallM3UpPOBATH
3ajady, BBIABUTaTh THIIOTE3Y €€ PEIICHHS, HAaXOAWTh apTyMEHTHI
JUISL JTOKa3aTeNIbCTBA CBOMX YTBEP:KICHUH, 3a/aBaTh MapameTphl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TOJTYUYEHHBIE B XOJI€ PEIICHHs 3aa4d Pe3yIbTaThl,
KPUTHYECKH OIICHMBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX; AaBaTh OIICHKY HOBBIM CHUTYAIUsIM,
OILIEHUBATh MPUOOPETEHHBIN OMBIT; pa3paldaThIBaTh IUIAH PEHICHUS
npobJeMbl € Y4YeTOM aHaJM3a HMMEIOLIUXCS MaTepUalbHbIX H
HEMaTepHaJIbHBIX PECYPCOB;

OCYILECTBIIATh  LI€JICHANIPABICHHBII IMOMCK IEpeHoca CpeiCTB
1 Cc1oco00B JEHCTBUS B MPO(HECCUOHATBHYIO CPEIY;

yMETh MIEPEHOCUTH 3HaHUS B MI03HABATEJIbHYIO
Y TIPAKTUYECKYIO 00JIACTH KHU3HEIEATSITLHOCTH,

yMETh MHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX OO0JacTei;
BBIIBUTaTh HOBBIE WJCH, TpeajaraTb OPWUTHHAIBHBIC MOIXOABI W
peLIeHHUS;

CTaBHTh TpoOJEeMbl M 3a7adyd, JONMYCKAIOIINE aJbTePHATHBHBIC

3aJa4uu

IapaMeTpamMu COCTOSIHMSI Ta3a B M30NpPOIECCax;
ANEKTpU3alMs Tel, B3aUMOJAEHCTBUE  3apsjoB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJCICTBUE
MarHuTOB, AIEKTPOMATrHUTHAs UHAYKIMS, AEHCTBUE
MarHUTHOTO TIOJsl Ha MPOBOAHUK C TOKOM U
JBUKYIIUICS 3apsi, SIEeKTPOMarHUTHbIE KojeOaHus
Y BOJIHBI, IPSIMOJIMHEWHOE PacpoOCTpaHEHUE CBETa,

OTpa)keHHE, IpeJIOMIICHHE, uHTepDHEepeHIHS,
T paKus
W TOoJsApH3anMs  CBeTa, JUCIEPCHS  CBETa;

¢dorosnexTpuueckuil 3¢PeKT, CBETOBOE IaBICHUE,
BO3HUKHOBEHUE JIMHEWYAaTOro CHEKTpa aTroma
BOJIOPOJIa,  €CTECTBEHHAass M  HCKYCCTBEHHas
palMOaKTUBHOCTb;

I1P6 3. Bnanenue OCHOBOIIOJIAr al0IIMMHU
Gu3n4ecKUMU  HOHATUSAMM M BEJIMYHMHAMU,
XapakTepu3ylIuMi  (U3NUYECKUE  MPOLECCHI
(CBSI3aHHBIMH € MEXAaHWYECKHM  JIBU)KCHUEM,
B3aUMOJICHCTBHEM Tel, MEXaHUYECKUMHU
KOJICOAHUSIMU W BOJTHAMH; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIJIOBBIMU IPOLIECCAMU;

SJICKTPHICCKUM n MAaroHuTHbBIM I10JIAMU,
QJICKTPHUICCKUM TOKOM, QJICKTPOMArHMTHBIMHA
KOJICOAHHSIMH n BOJIHaAMU, OIITHYECKUMH

SIBJIEHUSIMU; KBAHTOBBIMU SIBIICHUSIMU, CTPOCHHUEM
aToMa W aTOMHOTO s1pa, PaJlOaKTHUBHOCTHIO);
BJIaJICHHUE OCHOBOITOJIAratoIUMH
ACTPOHOMUYECKUMHU TOHSITUSAMH, MO3BOJSIOIUMHU
XapakTepu30BaTh IMPOLECCH, MPOUCXOIALIME Ha
3BE3/aX, B 3BE3JHBIX cucremax,
B MEXTaJaKTUYEeCKOU Cpele; IBIKEHHE HEOeCHBIX
TEJI, DBOJIIOIHIO 3BE3] 1 BeceneHHoi;

I1P6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
1 TeOpusMH (3aKOH BceMupHoro tsaroreHus, I, II u




peLIeHus

Il 3axkonel HbroTOHA, 3aKOH  COXpaHEHUs
MEXAHUYECKOM  DHEPIMH, 3aKOH  COXpPaHEHUS
UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIUN CUJI, TPUHIUI
PaBHONIPAaBHOCTH WHEPLHUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0  CTPOECHUS
BEIICCTBA, Ta30Bble 3aKOHBI, IEPBBIM  3aKOH
TEPMOJUHAMUKU; 3aKO0H COXpaHEHHUs
AJIEKTPUYECKOTO 3apsanaa, 3akoH Kynona, 3akon Oma
JUIsl  ydacTka uenu, 3akoH OMa aiud 1oJgHOU
AJeKTpUYecKor uenu, 3akoH Jlxoyna - JleHia,
3aKOH  DJIGKTPOMArHUTHOW  MHAYKLHH, 3aKOH
COXPAaHEHHUs DJHEPrUH, 3aKOH MPSMOJIMHEHHOIO
pacIpoCTpaHEHHUsl CBETAa, 3aKOH OTPa)XCHUS CBETA,
3aKOH IIPCJIIOMJICHHS CBETa; 3aKOH COXpPaHEHUS
JHEPIrUM, 3aKOH COXPAaHEHHs HMILYJIbCa, 3aKOH
COXPAaHEHHUs  JJIECKTPUYECKOTO  3apsAd,  3aKOH
COXpaHEHUs1 MacCOBOI0 YHCIA, IOCTYyJaThl bopa,
3aKOH PaJMOaKTUBHOTO paclaja); YBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEpPHOCTEeH TMpH aHamu3e (HU3NUECKUX
SIBJIEHU

Y IIPOLIECCOB;

I1P6 6. Bnanenne OCHOBHBIMHM METOJIaMH HAY4YHOTO
MO3HAHUS, UCIIOJIBb3YEMbIMU B (U3HKE: MPOBOIUTH
OpsMble U KOCBEHHBIE H3MEpeHUs (UIUUECKUX
BEJIMYMH,  BbIOMpas  ONTUMAJbHBIA  CIOCOO
U3MEPEHMS U UCIIOJIb3Ysl U3BECTHBIE METO/IbI OLICHKU
MIOTPEUIHOCTEN U3MEPEHU, NIPOBOJUTH
UCCIIeIOBAaHUE 3aBUCUMOCTEH (PU3HMUECKUX BETUUUH
C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, OOBSICHSTD
MOJIyYeHHBIE Pe3yJIbTaThl, UCIONb3Ys (pusnueckue
TEOPUH, 3aKOHbI M IOHATHA, W JENIaTh BBIBOJBI,
coOmogarh TpaBuia 0€30MacHOro Tpyna IpH
MPOBEJCHUH HCCIEeI0BaHUN




B pamMKax y4yeOHOro OSKCIEepUMEHTa U Yy4eOHO-
HCCIIEIOBATENLCKOM NeSITeIbHOCTH c
UCTOJIb30BaHUEM  LU(QPOBBIX  H3MEPUTEIBHBIX
YCTPOWCTB ®  JabopaTOpHOTO  00OPYIOBaHUS,
c(OPMHPOBAHHOCTH NpeJCTaBICHUN
0 METOoJIaxX IMOJIYYeHHs HAyYHBIX aCTPOHOMUYECKUX
3HAHUM;

I[IP6 7. CdopMHPOBAaHHOCT, YMEHHUS peIIaTh
pacueTHble 33/Ja4M C SIBHO 3aJlaHHON (hU3NYECKOM
MOJIETIbIO, HCIOJNIb3Ysl (PU3MYECKHE 3aKOHbl U
NPUHIUIBI; HA OCHOBE aHalU3a YCIOBHSA 33/1a4M
BBIOMPATh  (PU3UYECKYIO  MOJIEIb,  BBIICTATH
¢du3nueckre BeTUUUHBI U (HOPMYJIIbl, HEOOXOAMMBbIE
JUTS €€ pelIeHUs, IPOBOIUTh PAacyeThl U OLIEHUBAThH
peaIbHOCTh TMOJIYYEHHOTO 3HAa4YeHUs (HU3NYECKON
BEJIMYMHBI;  pellaTh  KayeCTBEHHbIE  3aJauH,
BBICTpauBas  JIOTUYECKH  HEMPOTHBOPEUUBYIO
LETIOYKY PACCyXJEHUUA C OMOpPONM Ha H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (hPU3NYECKUE SIBICHUS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaIKn3a

U MHTEpIpeTalun
uHhopmaruu

U MH(OpMaIIMOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUS 3a7a4
npodeCcCuOHAIbHON
JeSITeTbHOCTH

JIMYHOCTHBIE PEe3yNIbTaThl JOJDKHBI OTPaKaTh B YaCTH IEHHOCTH
HAy4YHOTO MO3HAHUS:

- copMHPOBaHHOCTP  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAayKd H  OOIIECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYPHI
KaK CpeJICTBa B3aUMOJCHUCTBUS MEXKIY JIIOJIbMU U [TO3HAHUS MUPA;
MertamnpenMeTHbIe pe3yJbTaThl JIOJDKHBI OTpakaTh: OBiaaeHHe
YHUBCPCAJIbHBIMU y‘-IGGHLIMI/I IIO3HaBaTCIIbHBIMU HeﬁCTBHﬂMHZ

B) pabora ¢ uHbopmaIuei:

- BJAaACTb HABBIKAMH IIOJTYYCHUA I/IH(bOpMaI_II/II/I U3 HCTOYHHKOB
pasHBIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBISTh TIOUCK, AaHAJM3,
CHUCTEMaTH3allil0 W HUHTEpHpeTalrio HHGPOPMALMU PA3IUYHBIX
BHJIOB U (hOPM MPEJICTABIICHUS,

[TP6 5. YMeHne yuuThIBaTh TPaHUIIBI TPUMEHEHUS
M3YYCHHBIX (PU3UYECKUX MOJENeH: MaTepuaabHas
TOYKa, THEPLMAJIbHASI CHCTEMA OTCYETA, CATbHBIN
ra3; MOJIeJIi CTPOEHUS T'a30B, )KUJKOCTEN U TBEPbIX
TeJI, TOYECYHBIA DJIECKTPUUECKUM 3apsi, sAepHas
MOJeJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOIO siipa
IIpU pelIeHnr (U3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOH MO3UITUU
[0 OTHONIICHWIO K (U3UYECKON HH(POpMAIIHH,
[IOJIy4a€MOM M3 pPa3HbIX MCTOYHUKOB, YMEHUU
UCIOJIb30BaTh HU(POBBIE TEXHOJIOTUU I MOMCKA,
CTPYKTYPUPOBaHMUS, MHTEpIpeTaLI u
MpPEACTABICHUS Y4YeOHOH W HAYYHO-TIOMYJISIPHOU
uH(pOpMAaIlMK; Ppa3BUTHE YMEHUW KPUTHYECKOTO
aHaJIM3a MoJIy4aeMo MH(pOpMaIUK




- CO371aBaTh TEKCTHI B PA3MUYHBIX (hopMaTax ¢ y4eTOM Ha3HAYCHHS
WH(pOpMaIUHU U TIEJICBOU ay TUTOPUH, BBIOUpasi ONTUMATIBHYIO (hopmMy
MIPEJICTABJICHUS U BU3YaIH3aluy;

- OIICHMBAaTh JIOCTOBEPHOCTh, JICTHTHMHOCTh HWH(GOpPMAIIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- UCII0JIb30BaTh CpeacTBa UH(POPMAITHOHHBIX
M KOMMYHUKAIIMOHHBIX TEXHOJIOTMA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHMU3AIMOHHBIX 3aJ1a4 C COOJIIOJICHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHusi, MPABOBBIX M ITUYCCKUX HOPM, HOPM
nHPOPMAIIMOHHOH 0€301MacHOCTH;

- BJAJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHl WH(GOPMAIUH,
HH(pOpPMALMOHHOM 0€30MaCHOCTH JUYHOCTH

OK 03.
IInanupoBath

U peaJn30BbIBATh
COOCTBEHHOE
poQeCCuOHAIIBHOE
U JINYHOCTHOE
pa3BuUTHE,

e PUHAMATETBCK
VIO AESITETbHOCTD

B
npodecCuoHAIbHON
cepe,
UCIOJIb30BaTh
3HAHMA 110 [IPAaBOBOM
1 (PMHAHCOBOU
TPaMOTHOCTHU

B Pa3IMYHBIX
JKU3HEHHBIX
CUTYaLUAX

JIMYHOCTHBIE pPE3yNbTaThl JOJDKHBI OTPaXkKaTh B YACTH JTYyXOBHO-
HPABCTBEHHOT'O BOCITUTAHMS:

- CIOCOOHOCTh OIEHHBATH CHUTYAIlMIO W TIPUHUMATh OCO3HAHHBIC
pElIeHUs, OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
EHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIAJ B IOCTPOCHHUE YCTOWYHBOTO Oy TIyIIIEro;
MeramnpeqMeTHbIe pe3yJbTaThl JIOJDKHBI OTpakaTh: OBianeHHe
YHHUBEPCATbHBIMU PETYISATUBHBIMU JIEHCTBUSMU:

a) CaMOOPTaHMU3AITHUS:

- CaMOCTOSITeIbHO OCYIIECTBISITh TO3HABATEIHHYIO JIEATEIHHOCTS,
BBISIBIISITh pOOIIEMBI, CTaBHTH
u ¢GopMyIupoBaTh COOCTBEHHBIE 3aladyll B 00pa3oBaTEIbHOMN
NEeSITeIbHOCTH Y )KU3HEHHBIX CUTYAIUX;

- CaMOCTOATEJNIbHO  COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl
C YYETOM MMEIOLINXCSI PECYypCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHUN;

- IaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

-pacMpsATh pPaMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX
MPEOYTEHHUI;

- JenaTh OCO3HAHHBIA BBIOOP,
OTBETCTBEHHOCTH 32 PEIICHHUE;

apryMeHTHpOBaTh €ro, OpaTb

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TO3UITUN
0 OTHOUICHHI0 K (u3NYeckol uHopManuy,
MOJy4aeMOil W3 pa3HbIX HCTOYHUKOB, YMEHHI
UCTIOJIb30BaTh IIU(PPOBBIE TEXHOJIOTUU JIsi TIOUCKA,
CTPYKTYpPUPOBaHHUS, WHTEPIPETALNH u
NpeJCTaBICHU y4eOHON M HayyHO-IOIYJSPHOM
nH(bOpMallMK; pa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJM3a MoyydaeMoi HHPpOpMauu




-crocoOCTBOBaTh  (DOPMUPOBAHUIO M TPOSBICHUIO  LIMPOKOU
SPYAULIUH B pa3HbIX 00JACTSAX 3HAHWH, TOCTOSIHHO MOBBIIIATH CBOU
00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BATh MPUEMBI peIeKCHH Ui OLIEHKU CUTYyallud, BhIOOpa
BEPHOTO PEILCHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 110
UX CHWKECHHUIO;

B) YMOLIMOHAJIbHBIN UHTEJIEKT

- CTpeMJICHHE K JIOCTHXKEHHUIO Ied U YCHeXy, ONTHMH3M,
HMHHUITUATUBHOCTD, YMCHUC I[eﬁCTBOBaTL, HUCXoa4a n3 CBOUX
BO3MOKHOCTEIH;

- CIOCOOHOCTh TMOHHMMATH AMOIIMOHAIBHOE COCTOSIHHE IPYTHX,
YYUTBHIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHKAITUH, CIIOCOOHOCTh
K COUYBCTBHUIO U COTIEPEIKUBAHUIO;

- CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHHS C JPYTUMHU JIFOJBMH,
3a00TUTBCS, IPOSIBJIATH HHTEPEC M pa3periaTh KOHMOIUKTHI

OK 04. 5ddexTruBHO
B3aMMO/ICVICTBOBATh
u paboTaTh

B KOJIJIEKTUBE

U KOMaHie

JInuHOCTHBIE pPE3YyJbTaThl JOJDKHBI OTpaXaTb B 4YaCTH LEHHOCTHU
HAy4YHOTO IMO3HAHUSA:

- OBJIaJICBaHHE HAaBBIKAMU Y4E€OHO-HCCIIEeI0BATEIbCKON, TPOEKTHOM
Y COIMAIBHOU JIeATEIbHOCTH;

MertanpenmeTHble pe3yibTaThl JOJKHBI OTpakaTh: OBnaneHue
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMAaTb U  HCHOJb30BaTh
Y MHAUBHIyaJIbHOM paboThI;

- BBIOMpATh TEMAaTUKY U METOJBI COBMECTHBIX JIEHCTBUI C y4eTOM
OOLIMX UHTEPECOB U BO3MOXHOCTEH Ka)/10T0 4jieHa KOJIICKTHBA;

- NPUHUMATH I€JIM COBMECTHOH JEeATEIbHOCTH, OPraHU30BHIBATH
1 KOOPJUHUPOBATH JEHCTBUS MO €€ TOCTHKEHUIO: COCTABIISITH IJIaH
JNEUCTBUM, pacIpeAciaTh PO C y4eTOM MHEHUH Y4YaCTHHKOB,
00CcyXaaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

-OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXKJIOTO Y4YacCTHUKA
KOMaH/Ibl B OOIIIMI PE3YJIbTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[IpEUMyIleCTBA  KOMaHIAHOU

[TP6 10. OBnageHne yMEHUSIMH padOTaTh B TPYIIIIS
C BBIIIOJIHCHHUECM PA3JIMYHBIX CONHUAJIBHBIX poneﬁ,
IUIAHUPOBaTh ~ paboOTy  TPYIIBI, PalMOHAIBHO
pacnpeaciiitb  ACATCIBHOCTb B HCCTAHAAPTHBIX
CUTYyallUsX, aJcKBAaTHO OICHHBATH BKJAJ Ka)IOTO
us3 YYaCTHHUKOB IPYIIIBI
B PEUICHHE pacCMaTPUBAECMOI TPOOIIEMBI




-TpeJlaraTb HOBbIE ITPOEKTHI, OLIECHUBATh UJIEU C TO3ULIMU HOBU3HBI,
OPUTMHAJIBHOCTH, NMPAKTHYECKOW 3HAYMMOCTH; KOOPAMHUPOBATH U
BBITMOJIHATE paboTy B YCIOBHSX pEAIbHOT0, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJIEHCTBUS;

-OCYyILECTBIATh  IO3UTHBHOE CTpaTeruyeckoe  IOBEACHUE
B pPa3iIM4HBIX CUTYyallUsAX, IPOSIBIATh TBOPUYECTBO M BOOOpakeHUeE,
OBITh HHUIIMATUBHBIM.

OBnajeHue yHUBEpCaIbHBIMU PETYIATUBHBIMU JEHCTBUAMU:

T') IpUHATHE ceOs U IPYTHX JOJCH:

- NPUHUMAaTh MOTHBBI M apryMEHTBI IPYIUX JIIOJEH MpHU aHaIn3e
pe3yNbTaTOB AEATEIbHOCTH;

- IPU3HABATH CBOE IIPABO U IPABO JPYTUX JIOAEH Ha OIINOKY;

- pa3BHUBaTh CHOCOOHOCTh MOHUMATh MHpP C TO3ULUU APYTOro
4eJI0BeKa

OK 05. OcymiecTBisTh
YCTHYIO

Y TUCHbMEHHYO
KOMMYHHKAITHIO

Ha TOCYJITapCTBEHHOM
si3p1ke Poccuiickoi
denepauuu

C y4eTOM
0CO0CHHOCTEH
COIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTA

JIM4HOCTHBIE PE3yIbTATHI IOJDKHBI OTPAXKATh B YACTU ICTETHUECKOTO
BOCIIMTAHUS:

- JCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYas ICTETHKY ObITa,
HAay4yHOr0 W  TEXHMYECKOro TBOpYECTBa, CIIOpTa, Tpyda
1 OOIICCTBEHHBIX OTHOIICHHIH;

B 00JIACTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIIATH:

-IICHHOCTHOE  OTHOIIIEHHWE K TOCYJapCTBEHHBIM  CHMBOJIAM,
HCTOPUYECKOMY H  TPUPOJHOMY  HACJIEIUI0, TaMSTHHUKaM,
TpaguuusM HapoJaoB Poccuu, noctmxkenusMm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IC;

MeTtanpenMeTHble pe3ynbTaThl TOJKHBI OTpakaTh: OBnaneHue
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JICHCTBHUSIMHU:

a) oOmeHue:

- OCYHIECTBIISITH KOMMYHHUKAIIMH BO BCEX cpepax KU3HU;

- pacmo3HaBaTh HeBepOaJbHBIE CpEJICTBa OOIIECHUS, IOHUMAThH

I1P6 1. CpopMUpOBaHHOCTH MPEICTABICHUHI O POIIH
U MecTe (MUK M aCTPOHOMHH B COBPEMEHHOM
HAy4YHOH KapTHHE MHpa, O CHCTEMOOOpa3yrolIei
ponu bu3uKn
B Pa3sBUTHM €CTECTBEHHBIX HAyK, TEXHHKH
Y COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJE POCCUHUCKUX
1 3apyOeKHBIX YUCHBIX-(H3UKOB B pa3BUTHE HAYKH;
MOHUMaHue (PU3MUECKOU CYITHOCTH HAOIIOAaeMBbIX
SABJICHUA MHUKPOMHpPA, MaKpoMHpa U Meramupa;
NOHMMAaHHE POJIM AaCTPOHOMHUH B IPAKTHYECKOM
JeSITeTIbHOCTH YeJI0BeKa
U JanbHEeHIIeM Hay4YHO-TEXHHYECKOM pa3BUTHH,
ponu ¢u3MKd B (OpMHUpOBAHMHM Kpyrozopa u
(GYHKIIMOHATBHOM TI'PAaMOTHOCTH 4eJIOBEeKa  JUIs
peleHust MPaKTUYECKUX 3a1a4

3HAYCHHE COIMAJIBHBIX 3HAKOB, pACIO3HABaTh MPEIMNOCHUIKH
KOH(UIMKTHBIX CUTYallui U CMATYaTh KOH(JIUKTHI;
- pa3BepHYTO M JIOTHYHO W3JaraTb CBOK TOYKY 3pEHUSA
C UCIIOJIL30BAHUECM A3BIKOBEIX CPCACTB

OK 07. CopeiictBoBaTh | JINUHOCTHBIE  pe3ylbTaThl  JOOJDKHBI ~ oTpaxkaTb B 4vactu | [IP6 8. CdhopMHpOBaHHOCT, YMEHHSI MPHUMEHSTH




COXPaHEHHIO
OKpYXaIoIleil cpeapl,
pecypcocOepexeHHIo,
NPUMEHSTh 3HAHUS
00 U3MEeHEeHUU
KJIMMATa, PUHIIATIBI

OKOJOTHYCCKOI'O BOCIIMTAHHUSA:

- c(hOpMHUPOBAHHOCTh JIKOJIOTMUYECKON KYJIbTYphl, IOHUMaHHE
BJIMAHUS COLMATBHO-3KOHOMUYECKUX MPOILECCOB HAa COCTOSHHE
MPUPOTHONM ¥ CONHMAIBHOW CpeApl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa 3KOJOTHIECKUX MPOoOIIeM;

- TUTAHUPOBAHKE U OCYILECTBJIECHUE JICUCTBUI B OKPY KAIOIIEH cpeie

MOJTy4YEeHHBbIC 3HAHUS JUIsl OOBSCHEHUS YCIOBUM
MpoTeKaHus (GU3NUECKUX SBJICHUM B IPUPOJE U IS
IIPUHATUS IPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3ZHU

Uit obecrieueHus: 0e30MacHOCTH TpHU OOpalieHun
c OBITOBBIMM TpuUOOpaMH W  TEXHHUYECCKUMU

OepexITMBOTO Ha OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA; yCTpOWCTBaMH, COXpaHEHUs 310pOBbsI u
MIPOU3BO/ICTBA, AaKTUBHOE HETPUSATHE NEHCTBUM, MPUHOCALIUX BpEA OKPY’KAIOLIeHl | COOMIOAEHNS HOPM 3KOJIOTHYECKOTO IMOBEACHHS B
3P PEeKTUBHO cpeze; OKpY’Kalollel cpene; MOHUMaHHE HEOOXOIUMOCTH
JIEICTBOBATH - aKTUBHOE€ HEMPHUATUE JACHUCTBHI, MPUHOCIIINX BPEJ OKPYKAOWIEH | TPUMEHEHUS JIOCTHUKECHHI bu3uKn
B UpE3BbIYAIHBIX cpene; u TEXHOJIOTU JUTSt palMOHAIBHOTO
CUTYaLUAX - yYMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE SKOJOTUYECKUE | IPUPOIOTNOIH30BAHUS

MOCJIEICTBUS IPEANPUHUMAEMbIX IEUCTBUH, MPEIOTBPAILATH UX
IIK 1.3  H3mepsaTh | - TOTOBHOCTh K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKON 1 [Ip6 9. ymeTs hopMHupoOBaTH COOCTBEHHYIO
napaMeTpbl COLIMAJIbHOW HANPABIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATD, MO3UIMIO IO OTHOUICHUIO K (PU3UYECKOM
TepeaaBacMoi TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO JESTENbHOCTh | MH(GOpPMALUH, MOTy4aeMOn U3 Pa3HbIX HICTOYHHUKOB,
ANIEKTPUYECKOH - MHTEpEC K pa3InYHbIM cepam nmpodecCHoHaTbHON YMEHHI UCTIONIB30BaTh HU(POBBIE TEXHOIOTUH IS
SHEprHu C | neATenbHOCTH, yMEHME COBEpPIIATh OCO3HAHHLIM BEIOOp OymyIeit MOKCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIUHU U
HCIIOJIb30BaHUEM

Pa3IMYHbIX CPEJICTB.

npodeccur U pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI

- CaMOCTOATENIbHO (hOPMYIUPOBATh U AKTYaJIM3UPOBATh MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

- OCYLLIECTBJIATH LIE€JICHANPABICHHBIN MIOUCK NIEPEHOCA CPEICTB U
CIoco0OB JIecTBUS B MPO(PECCHOHANBHYIO Cpey:

— IPUHUMATB 1IEJIM COBMECTHOM 1€ATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAMHUPOBATH IEUCTBHUSA 10 €€ JOCTUKEHHUIO: COCTaBIIATh IJIaH
JEHCTBUN, pPaCIpelessATh POJIU C YUETOM MHEHUN YYaCTHHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

— MCIIOJIb30BaTh MIPUEMBI Pe(ICKCHH ISl OLIEHKU CUTYaIIWH,
BbIOOpA BEPHOT'O PEIICHUS.

IpeCTaBIeHUs y4eOHOM U HaAyYHO-TIOMYJIIPHOM
MHPOPMAaLIMK; Pa3BUTUE YMEHUN KPUTUUECKOTO
aHaJM3a rnoyryyaeMoi HHPpopManuu

I1p6 10- oBnaneTs yMeHUsIMU pabOTaTh B IPyMIIE C
BBIIIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboTy  TPYIIbl, PAUOHAIBHO
pacmpenessTh JAEATeNbHOCTh B HECTaHJAPTHBIX
CUTYyallUsX, aJeKBaTHO OLCHMBATh BKJAJ Ka)JOTO
u3 YYaCTHHKOB TPYIIIEI B pereHne
paccMaTpuBaeMoi MPoOIEeMBI




1.3 IlpuMeHeHuUe IJIEKTPOHHOT0 00Y4YeHHUsI U TeXHOJOTMH JUCTAHIMOHHOTO
oOpa3oBaHus

Peanuzanus coqepxaHus NporpaMmMbl BO3MOKHA C IPUMEHEHUEM 3JIEKTPOHHOTO
OOy4eHHs] M  TEXHOJOTUW  JWCTAHIIMOHHOTO  OOpa3oBaHMs,  OTKPBITHIX
o0pa30oBaTeIbLHBIX PECYPCOB.

1.4 Peanuzaums cofep;KaHus NporpamMmsl Ajs o0yqawummuxcs ¢ OB3

Peanuzaumst copepkaHus  00pa3oBaTebHOM MNPOrpaMMbl M KOHTPOJIb
pE3yNbTaTOB €€ OCBOCHHUS JUIsl 00YYAIOIIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbSI M  MHBAJIWAOB OPraHU3yeTcss C Y4YE€TOM OCOOEHHOCTEeH  HX
NCUXO(PU3NYECKOTO PA3BUTHSA, HHAMBUAYAIBHBIX BO3MOXHOCTEH M COCTOSHUSA
3JI0pOBBS.

2. CTPYKTYPA M COJEP)KAHUE OBLLIEOBPA3OBATEJBLHOI
T CTUTLIAHBI

2.1 O0bem AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Buj yueOHoii padoThI Oo0neM B
yacax

Oo0pa3zoBarenbHas Harpy3ka (Bcero) 180

CamocrosiTesbHast padora 0

Y4eOHas Harpy3ka BO B3aHMO/JCHCTBUM C NpenojaBareseM (Bcero) 162

B T.4.

TEOPETUUECKUE 3aHATUS 126

1abopaTOPHBIE 3aHITHS 36

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/iep:KaHue (Co/lep:KaHue 58

NPHUKJIATHOTO MOLYJIs1)

B TOM 4HcJIe:

TEOPETHUECKOE 00yUueHne 8

MpaKkTU4YecKoe 00ydeHne 50

CamocrosiTenpHas pabora odydaromerocs (BCero) 0

B TOM YHCJIE: 0

CaMOCTOATCIIbHAA pa60Ta Haa UHAWBUAYAJIbHBIM ITPOCKTOM

[TpomexyTouHas aTTectanus B Gopme sx3amera 6




2.2. TemaTu4eckuii IJIaH U COAeP:KaHUE TUCUUILIMHBI «DU3UKa»

IIpakTHYECKHE 3aHITHS

[TpakTyeckue paboTHI:

l3mepeHre MrHOBEHHOM CKOpOCTH. MccnenoBaHue COOTHOLIEHUS MEXAY IYTAMU, IIPOUIEHHBIMU TEIIOM|
3a II0CIIENOBATENIbHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBMKCHHM C HAadaJIbHOM
CKOPOCTBIO, PABHOW HYJII0. M3yyeHue nBUKEHUS LIapUKa B BA3KOM KUAKOCTU. VI3yueHne NBUKeHUs Tena,
OpOLIEHHOT0 FOPU30HTAIIBHO.

TeXHUYSCKHE YCTPOMCTBA M MPAKTUUYECKOE NPHUMEHEHHE: CIHAOMETD, ABMIKCHHE CHAPSAAO0B, ICIHEIC M

HaunmenoBanme Conep:xanue y4eOHOro MaTrepuaia (OCHOBHOE U PO ecCHOHAIBHO OPUEHTHPOBAHHOE) O0bem | Popmupye
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aAHATHS, MPUKJIATHONH MOXYJIb (MPUA HAJIMYMH) 4acoB Mble
KOMIIeTEeHI]
UM
1 2 3 4

Pazgen 1. ®usuka u MeTOAbI HAYYHOT'O NMO3HAHUSA 4

Tema 1.1 CoaeprxaHue y4eOHOIro MaTepuajia 2 OK 03,

Beenenne dusnka - Hayka o mpupoje. HaydHble METOIBI O3HAHUS OKPYIXKAIOIIEro Mupa. Poib SKCrepuMenTa u OK 05
TEOpUH B MIPOIECCE MMO3HAHUS MTPUPOIBL. DKCIIEPUMEHT B (husuke. MoaenupoBanue (GU3HUECKUX SBICHUMN
1 nporieccoB. Hayunslie runotessl. Gusnueckue 3aK0HbI U TeOpUH. [ paHUIBl TPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [lpuHimn coorBercTBUs. Ponb M Mecto pu3uku B (OPMHPOBAHUU COBPEMEHHON HAay4HOMU
KapTHUHBI MUPA, B MPAKTHYECKOMN JIEITEIHOCTH JIFOACH
IIpodeccnoHaAIbHO OPHEHTHPOBAHHOE COAEPKAHUE 2
Snauenue guszuxu npu oceoenuu npogeccuii CI10 u cneyuanvrocmeti CI10

Pa3zmen 2. MexaHUKA 30

Tema 2.1 Conep:kaHue y4eOHOT0 MaTepuaJjia

KnnemaTtuka Mexanuueckoe aprmxenne. OTHOCUTEILHOCTh MEXaHNYECKOT0 ABMKeHNd. CucTeMa OTCUEeTa. TpaeKTopHH.
[TepemeleHre, CKOPOCTh (CPEIHSA CKOPOCTh, MTHOBEHHAs! CKOPOCTH) U YCKOPEHHE MaTepHAIbHON Touky, O
MX TPOEKLIMU HAa OCH CHCTEMbl KoOpAMHAT. CIIO)KEHUE IEPEMELIEHUN U CII0XKEHHE CKOpPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJUHEIHOE ABM)KEHHE. ['pauku 3aBUCMMOCTH KOOpAMHAT, OK 01
CKOPOCTH, YCKOPEHUS, IyTH M MEPEeMEIIeHUs] MaTepHalbHOM TOYKU OT BpeMeHu. CBOOOIHOE TajICHHUE. OK 02’
Yckopenue cBoOoaHoro maaeHus. KpuBonuHeilHoe aBvkeHHE. [[BKEHHWE MaTepuaqbHON TOYKHU IIO| OK 0 4’
OKPY>KHOCTHU C IIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHas CKOpOoCTh. Ilepuon u OK 0 5’
yacTtoTa oopaieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE OK 07’




peMEHHbIe nepeaaun. TeXHUYecKre yCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: OAIIUITHUKY, JBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB. TeXHHYECKHe YCTpONCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
TBI>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB

IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE CO/IeP/KaHUe

\Pewterniue saay ¢ nqub@CCMOHCl]ZbHOIZ HanpaejieHHocmysio no meme «Kunemamuxay

Tema 2.2
/InHamuka

Conep:kaHue y4eOHOT0 MaTepuaJjia
[ Ipuaimn otHocutenbHOCTH ["anunes. [lepseiit 3akoH HeroTona. MHEpIManeHble cucTeMbl oTcuera. Macca
rena. Cuna. Ilpuamun cymepmosunmu cwi. Bropoit 3akoH HpeloToHa 11 MaTepHabHOW TOYKH B
uHepuuanbHoii cucreme orcdera (MCO). Tperuit 3akoH HploToHa Ui MaTepuanbHBIX TOUYEK. 3aKOH|
BcemupHoro Tsarotenus. Cuna Tsokectu. [lepBas kocmuueckas ckopoctb. Cuia ynpyroctu. 3akoH [yka.
Bec tena. Tpenue. Bunbl TpeHus (mokosi, cKonbkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUsI CKOJIbKEHUS U criia TpeHus nmokos. Koadgdunuent tpenus. Cuia CONPOTUBICHUS MTPH ABUKCHUHY]
Tena B KHJIKOCTH wiu rase. llocTymarenbHoe W BpamjaTeNnbHOE JIBMKEHHE aOCOTIOTHO TBEPIOTO Teja.
MOMEHT CHJIBI OTHOCUTEIILHO OcH BpaiteHus. [1nedo cuibl. Y cnoBus pasHoBecus TBepaoro tena B UCO
[IpakTHYECKHE 3aHATHUSA

[TpakTuyeckue paboTsl: M3ydeHue IBMKEHUs Opycka IO HAKJIOHHOW IJIOCKOCTH TOJA JEHCTBHEM
HECKOJIBKMX CHJI. T€XHHYECKHE YCTPONCTBA M MPAKTHUYECKOE MPUMEHEHUE: TMOJIIUITHUKH, JTBHKCHUE
MCKYCCTBEHHBIX CITYTHUKOB

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IEPsKAHUE

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabora 1. HcciaemoBanue 3aBUCHUMOCTH CHUJI YHPYTOCTH, BO3HUKAIOUIUX B TMPYKHUHE
1 pE3MHOBOM 00paslie, OT uxX aeopMaluu.

JlaboparopHas pabota 2. MccnenoBaHue ycaoBHi paBHOBECHS TBEPJOTO Tejla, UMEIOILIET0 OCh BpallleHHUs

\Peutenue 3adau ¢ npOd)QCCUOHGﬂbHOﬁ HANpAaelIeHHoCmyvio no meme «ﬂuuamuka»

Tema 2.3
3aKOHBI COXpaHCHUS B
MCXaHUKC

Conep:xanue yueOHOT0 MaTepuajia

Mexannyeckass pabota U MoOIIHOCTh. Kunernueckas osHeprus. l[loTeHimanbHas -SHeEprus. 3aKoH|
COXpaHEHUS MEXaHUYEeCKOW sHepruu. Pabora CHibl TSDKECTH U CUJIBl ynpyroctd. [I[puMeHeHne 3aKkoHOB)
coxpaHeHus. Vcronp30BaHne 3aKOHOB MEXaHUKU JUIsl OOBSICHEHHs ABM)KEHHS HEOECHBIX Tl W I
Pa3BUTHSI KOCMHUYECKUX HCCIICIOBAHUM, TPAHULIBI TPUMEHHUMOCTH KJIACCUYECKOM MEXaHWKH. MMmysbce
MaTepUaIbHOW TOYKHU (TeNa), CUCTEMBbl MaTepUATIbHBIX TOUYEK. VIMITylbC CHIIBI U U3MEHEHHE MMITYIIbCa
Tena. 3aKOH COXpaHEHUs uMIyJbca. PeakTuBHOoe nBwxkeHue. Pabora cuiibl. MOIIHOCTH CHIIBI.

Kunernueckas OHCPIru:Aa MaTepHaﬂLHOﬁ TOYKH. TeopeMa 00 H3MEHEHWHM KHUHETHYECKOU OHCPIHH.




[TorennmanbHas dHeprua. lloTeHumanbHas dHEpPruss ymnpyro JaeOpMHUPOBAHHON  MPYXKHHBI.
[ToreHnuanbHas sHEprys Tesa BOJIN3K noBepXHocTH 3eMid. [loTeHIManbHble 1 HEMOTEHIUAIbHbIE CUIIBI.
CBs13b pabOTHI HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHHMUYECKOW SHEPTrUu CUCTEMBI Tell. YIpyTue U
HEYNPYTUEe CTOIKHOBEHMS

IIpakTHYCCKHUE 3aHITHS

[TpakTyeckue paboTHI:

3yueHue cBsI3U CKOPOCTEH Tell TpU HEeYIIpyroM yaape. ViccinenoBanue cBsi3u paboThI CHIIBI C U3MEHEHUEM
MEXaHUYECKON SHEPTUHU TEA.

TexHu4ecKkue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: BOJOMET, KOIEp, NPYKUHHBIM MHUCTOJIET,
NIBUKEHNE HCKYCCTBEHHBIX CITlyTHUKOB U PaKeT.

lcnionp30BaHME 3aKOHOB MEXAHHWKH MJisi OOBSCHEHMs [BWKCHHS HEOECHBIX Tel W IS Pa3BUTHS
KOCMUYECKMX HCCICIOBAaHUM, TpaHMIBl IPUMEHHMOCTH KJIACCHYECKOM MeXaHukd. Mmuranus
HEBECOMOCTH

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPsKAHUE

JlaGopaTopHbIe 3aHATHS

Jlaboparopnas pabota 3. UcciaenoBanue cBsi3u pabOTHI CUITBI C K3MEHEHUEM MEXaHNYECKON YHEPTHH TENa
Ha MPUMEPE PACTSHKEHHUSI PE3UHOBOIO JKI'yTa

Ipumenenue 3axonos coxpanenus. [Ipakmuueckoe npumenenue uauueckux 3Hanull
6 NOBCEOHEeBHOU HCUBHU OJISl UCNOAb308AHUSI NPOCMIBIX MEXAHUIMOS, UHCMPYMEHMO8, MPAHCHOPMHBIX
cpeocmes

\Pewernue saoay ¢ I’lqub@CCMOHCl]ZbHOIZ HAanpaejieHrHocmysio no meme «3akonwi COXPAHEHUS 8 MEXAHUKE)

Paszpnen 3. MouiekyJsip

Has (pU3NKa U TEPMOJAMHAMHUKA

32

Tema 3.1

Conep:xanue yueOHOro Mmarepuajia

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHUH

(OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOW TEOPUHU M UX ONBITHOE 000oCHOBaHUE. bpoyHOBCKOE)
nerkenue. Juddysus. Xapakrep NBMKEHUS U B3aUMOACHCTBUS YaCTHUIl BellecTBa. Moaenu CTpOeHusd
ra30B, KHUJIKOCTEH M TBEPHBIX TNl M 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE THX Mojenei. Macca U
pa3mepsbl Mosiekyll. KonnuectBo BemectBa. [loctosinnas ABoraapo. TemnoBoe paBHoBecue. Temnepatypal
u ee u3mepenue. lllkanma Temmepatyp Llenscusa. Mopenbs wupeanbHoro rasza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KUHETHYECKON TEOpHH HIealbHOTO Ta3a. AOCOIOTHAs TeMIepaTypa Kak mepa cpenHeHl
KMHETUYECKON HEPruM TEIUIOBOrO JBHKeHUsA vactull rasa. Illkama temmneparyp KenbBuHa. ['a30Bbig
3aKOHbl. YpaBHeHHe MeHnaeneeBa-Knanelipona. 3akon JlanproHa. M3omponecchl B MAECATBHOM rase ¢
MOCTOSTHHBIM KOJJMUYECTBOM BeliecTBa. 'padudeckoe mpeacraBieHne H30NpoIeccoB: H30TepMa, H30X0pa,
n300apa

[IpakTHyECKHUE 3aHATUA

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,
IIK 1.3




[TpakTuyeckue paboTHI:

M3MepeHne macchl BO3ayXa KiacCHOM KoMHarte. McciemoBaHue 3aBUCHMOCTH MEXIY IapaMeTpamu
COCTOSIHUSI Pa3pe’KEHHOro ras3a. TeXHMUYECKHE YCTpOICTBAa M NPAKTHUYECKOE NPHUMEHEHHUE: TEPMOMETD,
OapoMeTp

JlabopaTopHble 3aHATHS

Jlaboparoprast padora 4. OmpenerieHne MacChl BO3AyXa B KIACCHOW KOMHATE€ Ha OCHOBE H3MEPEHHUU
00beMa KOMHATBI, JIABJICHHSI U TEMIIEPATYPhI BO31yXa B HEH.

HpO(l)eCCI/IOHaJIbHO OPUCHTHPOBAHHOC COACPKAHUC

Vlabopamopnas paboma 5. Hccrnedosanue 3asucumocmu  mexcoy nApaMempamu - COCMOSHUS
A3PEAHCeHHO20 2a3d

Pewenue 3a0a4 ¢ npogheccuonanvHoll HanpasienHocmoio no meme « Ocnogvt MKTx»

Tema 3.2
(OCHOBBI
TEPMOIMHAMHUKHU

Conep:kaHue y4eOHOT0 MaTepuaJjia

BuyTtpennss sneprus. Pabota u teronepenavya. KonndyectBo TemaoTel. YpaBHEHHE TEIJIOBOTO OanaHca.
[TepBoe HaYaJI0 TEPMOAMHAMHUKH. AIHabaTHBIN mporecc. Bropoe Havamo TepMoaMHAMUKH. TeIioBbIe
neuratenu. KIIJ[ TtennoBoro aurarens. Oxpana npupoasl. TepmoanHaMmuueckas cuctema. BHyTpeHH: s
DHEPTUsl TEPMOJAMHAMHYECKON CHCTEMBI M CIOCOOBI ee m3MeHeHHus. KoimuecTBo TeruioTel u pabora.
BHyTpeHHsI1 SHEprust OJHOATOMHOTO HJAEANbHOrO rasza. Buabl Termonepenauu: TEMIONPOBOIHOCTD,
KOHBEKIMSA, U3JIy4YEHHE. Y IeJbHAS TEIIOEMKOCTh BenlecTBa. KomuecTBO TEmOThl IPHU TEIUIONEpeaaye.
[Tonstue 00 aamabaTtHOM mporecce. [lepBriii 3akoH TepMoaMHaMUKH. [IprMeHeHHe TepBOro 3aKOoHA
TEPMOJUHAMHUKN K u3omporeccaM. ['padudeckass wuHTEprnperanus paboTel Ta3a. BTopoil 3akoH
TepMoauHamMuku. HeoOpaTumocTs mpoieccoB B mpupone. TemiaoBble MamuHbl. [IpuHIUIBL IeHCTBUS
TeruIoBBIX ManvH. [IpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MamuHax. Koaddumuent none3Horo nercTausd
reruioBoi MamuHbl. [{ukn Kapao u ero koahduiiveHT none3Horo AelcTBUa. JKOJIOrHYeCKrue MpoOIeMbl
TEIIOPHEPreTUKU. TEeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHUE: JBUTATEIb BHYTPEHHETO
cropanusi, 0bITOBOI XOJOIUIbHHUK, KOHTUIIMOHEP

HpO(beCCI/IOHaJILHO OPUCHTHPOBAHHOC COACPKAHUC

JIabopaTopHble 3aHATHS

JlabopaTopras pabora 6. I3MepeHne yIeIbHOM TEIIOEMKOCTH

Pewenue 3aday ¢ npO¢€CCUOHClﬂbH0ﬁ HANpaeleHHoCmyvio no meme «OcHoswl mepModuHaMuKu»

\9}

Tema 3.3

Conep:kaHue y4eOHOT0 MaTepuasia




ArperaTHble
COCTOSIHUS BEILIECTBA
1 pa3oBbIe
Mepexoabl

[TapooOpa3zoBanue u KoHAeHcanus. Vcnapenue u kuneHue. AOCONIOTHASS M OTHOCUTENbHAS BIAYKHOCTH|
Bo3yxa. HacelmenHslil map. Y aenpHast TEIioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KHIICHHUS]
oT namienus. TBepnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOHCTB KPUCTAJLIOB.
DKunkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. llnaBimeHne w kpuctauzanus. Y AelbHas TEIIOTa
miaBiacHus. CyOonumarius. Y paBHEHUE TEIUIOBOrO OajgaHca

[IpakTyeckue 3aHATHS

[TpakTudyeckas pabota: TexHHYeckwe yCTpOWCTBA W TPAKTUYECKOE IPUMEHEHHE: THUIPOMETp M
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUM TIOJTY4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIe
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJOTUHU

IIpodeccnoHaIBbHO OPHEHTHPOBAHHOE COAEPsKAHUE

JlaGopaTopHbIe 3aHATHS

JlabopaTopHas pabota 7. OnpeeleHre BIaXKHOCTH BO3AyXa

\Peutenue 3aday ¢ npod)eccuonaﬂbnoﬁ HAnNpaeieHHocmyvlo no meme «Aepezamnbze COCmosAHUsA eewecmea )

[\

Pasnen 4. daekTpoguHammuka

38

Tema 4.1
DIIEKTPOCTATUKA

Conep:kaHue y4eOHOro MaTepuaJjia

OnexTpuzanusi Tel. OIJEKTpU4ecKuil 3apsna. JBa Buaa >3IeKTpuUuUecKHX 3apsioB. I[IpoBoaHuUKH,
NTUDIIEKTPUKHU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apana. Bzaumonencreue 3apsaaos.
3axoH Kynona. Toueunslii anexkTpuueckuii 3apaa. DaeKTpuueckoe noje. HanpsykeHHOCTb 3J€KTPUUYECKOT 0|
nosist. [IpuHIMN Cynepno3unyy >JIeKTPUYECKUX Mosiel. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO MOJIA.
PaGota cun anekrpoctaruyeckoro moins. Ilorenmman. Pasnocts mnortennmanoB. I[IpoBogHuKH H
NUDIIEKTPUKA B JJIEKTPOCTATHYECKOM Ioie. JIudiieKTpudecKkass NPOHHULAEMOCTb. JJIEKTPOEMKOCTb.
KonaeHcarop. 91eKTpOEMKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHJAEHcaTOpa

HpaKTI/I‘IGCKI/Ie 3aHATHUA

M3MepeHne AIeKTPOEMKOCTH KOHAEHCAaTopa. TeXHUYECKUEe YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE:
PIIEKTPOCKOI, JIEKTPOMETP, FICKTPOCTATHUSCKAs 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP,
KONIMPOBAJILHBIN anmapar, CTpYHHbBIA OPUHTEP

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPsKAHUE

JIabopaTopHble 3aHITHSI

JlaGopaTopHasi padota 8. M3MepeHHe 3JIeKTPOSMKOCTH KOHASHCATOpa

\Peuternue 3aday ¢ npod)eccuonaﬂbnoﬁ HAanNpaejieHHocmyvlo no meme «3flel<mpocmamw<a»

NS \S]

Tema 4.2

Conep:kaHue y4eOHOro MaTepuasia;

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.3




TTocTOsIHHBII

PIEKTPUYECKUM TOK.

TOKM B pa3Iu4HbIX
cpenax

OJIEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAaHHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[Toctosannbiii Tok. Hampstxkenuwe. 3akoH Oma 171 y4yacTKa LENU. DJIEKTPUYECKOE COMPOTHUBIICHHUE.
YnenpHOE compoTHBIEHHE BellecTBa. [locienoBaTtenpHoe, MHapaiieIbHOE, CMEUIAaHHOE COEAMHEHUE
MPOBOIHUKOB. PaboTa snekrpudeckoro Toka. 3akoH Jlxoyns-JIlennia. MOIHOCTE 37EKTPUIECKOTO TOKA.
OJIEKTPOJABMKYIAsl CUJIa M BHYTPEHHEE COIPOTUBJICHHME HMCTOYHMKA TOKa. 3akoH OMa i MOJHOH
(3aMKHYTOM) a3yekTpuueckoi memnu. KopoTkoe 3aMbplkaHHE. DJIEKTPOHHAS TPOBOIUMOCTH TBEP/BIX|
METaJIJIOB.  3aBUCUMOCTb  CONPOTHBIIEHHS METaUIOB OT TeMmieparypbl. (CBepXIpOBOIUMOCTb.
DIIEKTpUUYECKUl TOK B Bakyyme. CBOWCTBa 3JIeKTpOHHBIX my4ykoB. [lomynpoBoanuku. CoOcTBeHHas U
MpUMECHAast IPOBOIUMOCTH MOJTyIPOBOAHUKOB. CBOMCTBA p-n-niepexosa. [1omynpoBoHUKOBbIE TPUOOPHI.
DJIEKTPUYECKUII TOK B pacTBOpax M paciylaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs IUCCOLMALMSL.
DIIEKTPOIN3. DINEKTPUUECKUIM TOK B razax. CaMOCTOSTENbHbIM U HECAMOCTOSTENbHBIN pa3psan. MosHus.
[1nazma

[ [pakTHYECKHUE 3aHATHUSA

[TpakTudeckas pabora: TexHuUeCKne yCTpOICTBA U MPAKTUYECKOE PUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaTr, HMCTOYHUKU TOKA, 3JIEKTpOHArpeBaTebHbIE IPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH THOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOTYHPOBOJHUKOBBIH
JIMO/J1, TalbBaHUKA

Hpoc[)eccnona.nbﬂo OPUCHTHPOBAHHOC COACPKAHUC

JlabopaTopHble 3aHATHUS

Jlaboparopras padota 9. M3yueHue CMEIaHHOTO COSAMHECHUS PE3UCTOPOB. 2

Jla6opaTopHas pabota 10. MzMepeHue 31eKTpOIBUKYLIEH CHJIbI HCTOYHHKA TOKA M €r0 BHYTPEHHEro| 2

CONPOTHUBJICHUS. 2

JIaGopaTopnas padora 11. HaGaoneHune snekTpoian3a

Pewienue 3a0au ¢ npogheccuonanbHol HanpasieHHocmvo no meme «llocmosnublil I1eKmpudecKuti moxy» 2
Tema 4.3 Conep:xxanue yueOHOT0o MaTepuajia 6
MaruuTtHOE IoJIe. [TocTossHHBIE MarHUThL. B3anMo1eiCTBHE ITOCTOSHHBIX MAarHUTOB. MaruutHoe nosie. BekTop MarHuTHOH
(DNeKTpOMarHuTHas MHAYKIUU. [[pyHOMN Cyneprno3uiiuu MarHuTHBIX MoJjed. JIMHUM MarHuTHOM MHAYyKuuu. KapTtuna nuHui
MHYKIHSL. MarHUTHOM MHIYKUMU TOJI TOCTOSIHHBIX MarHUTOB. MarHuTHOE IoJie MPOBOJHUKA ¢ TOKOM. KapTuha

IMUHAA WHAYKIIAA MarHUTHOTO TIOJIA JUIMHHOTO TMPSIMOTO TPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumonelictBue npoBoAHUKOB ¢ TokoM. Cuna Amrepa,
ee MoJyJib 1 HanpasieHnue. Cuna JlopeHia, ee Moayib U HanpaBieHue. [IBuKeHNne 3apsyKeHHONW YacTHIIb]
B OJIHOPOJHOM MarHuTHOM mouie. Pabota cunel JlopeHia. SIBnenue s3nekTpoMarHuTHON MHAYKIKU. [10TOK
BEKTOpa MArHUTHOW WHIYKUIWU. OJEKTPOJABIKYIIAs CWIa WHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM

MHAYKIHMH dbapaﬂeﬂ. BI/IXpeBOC QJICKTPHUYCCKOC II0JIC. BJICKT]DOI[BI/I)KYH_IEUI CHJjia MHAYKIOHWH B IIPOBOJHUKC,|




NIBIDKYIIIEMCSI TIOCTYIATEIbHO B OJHOPOJHOM MarHuTHOM mone. [lpaBuno Jlenua. MHIyKTUBHOCTB.
SABneHNE CaMOMHAYKITUU. DJIEKTPOABIDKYIIAS CHJIa CAMOMHIYKIIMH. DHEPTHUsI MAaTHUTHOTO TTOJIS KaTYIIKH
C TOKOM. DJIEKTPOMarHUTHOE TOJIe

HpaKTI/I‘IGCKI/Ie 3aHATHUA

HpaKTI/I‘IGCKaﬂ pa60Ta: Texundeckue YCTpOﬁCTBa " IIPAKTHYCCKOC IMPUMCHCHUC: ITOCTOSAHHBIC MAarHuThI,
DJICKTPOMArHuThl, OJICKTPOABUTATCIIb, YCKOPUTCIIN 5JICMCHTAPHBIX YaCTHUI, MHAYKIIMOHHA I1CYb

IIpodeccrnoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHUE

JlabopaTopHble 3aHATHSA

JlaGopaTopHast padota 12. MccnenoBanue ASWCTBUS MMOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM.
JlaGopaTopHast padota 13. M3ydeHune SBICHHS 3JIEKTPOMArHUTHON MHTYKIIHS

\Pewternue 3aoay ¢ I’lqubQCCMOHa]leOIZ HANPAeEJIEeHHOCNIbIO N0 meme ((aﬂeKmpOMCZZHMl’}’IHCl}Z quyKL;uﬂ»

[\STN \S I )

Pa3gen 5. Koieoanus

U BOJIHBI

Tema 5.1
MexaHUYeCcKHe 1
PIEKTPOMArHUTHBIE
KOJIeO0aHNs

Conep:xanue y4eGHOro MaTepuaa

KonebarenbHas cucrema. CBOOOHBIE MeXxaHWYeckue Kosebanus. ['apmonndeckue konebanus. Ilepuos,
yacToTa, aMIUIUTYAa U ¢daza konedanuil. [IpyXxuHHbIN MasTHUK. MaTeMaTHUeCKU MasiTHUK. Y paBHEHUE
rapMOHUYECKHUX Kosnebanuil. [IpeBparienue sHepruy Npu rapMoHUYecKux kosnebanusx. KonebareabHbli
KOHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJIeOaHUsI B MACATBHOM KOJIeOATEIhHOM KOHTYpe. AHAJIOTHS
MEXy MEXaHHYECKUMHU U 3JIEKTPOMAarHUTHBIMU KosiebanusMu. @opmyna TomcoHa. 3aKOoH COXpaHEHHs
PHEpruy B HJEaIbHOM KojebareabHOM KoHType. IIpeacraBneHue o 3aTyXarolux KoJeOaHUSX.
BrIHyX/IeHHbIE MeXaHH4Yeckue kojeOaHus. Pe3onaHc. BbIHyXIeHHBIE 3JIEKTPOMArHUTHbIE KOJeOaHMs.
[lepemennblil TOk. CHHYCOUAANBHBIN TEpEMEHHBINA TOK. MOLTHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
neiicTByrollee 3HaueHWe CHJIbI TOKa M HampsbkeHusa. Tpancdopmatop. IlpomsBonctBo, mepenava
MOTpeOJIEHUE BIEKTPUYECKON HSHEPruu. ODKOJOTMYECKHE PHUCKU TPHU IPOU3BOJACTBE DJIEKTPHUUECKOH]
pHepruu. KynbTypa ucnonb30BaHMsl 3JEKTPOIHEPTUH B IOBCEJHEBHON KU3HU

[IpakTHyeCcKUE 3aHATUA

[IpaxkTrueckas pabota: TexHUUECKHE YCTPOUCTBA M MPAKTUICCKOE TPUMEHEHHUE: AIICKTPUICCKUN 3BOHOK,
reHepaTop NEPEeMEHHOr0 TOKa, JIMHUU 3JIeKTpornepeady

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabora 14. MccnenoBanue 3aBUCUMOCTH MEpPHOJA MalbIX KOJIEOaHHWM Trpy3a HA HUTH OT
JUTMHBI HUTU U MacChl Tpy3a.

IIpodeccrnoHaIbHO -OPUEHTHPOBAHHOE COJIEPKAHUE

Jlaboparopnas pabora 15. MccnenoBanue nepeMeHHOro TOKa B IIEMH U3 MOCIIE0BATEIbHO COSAMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa

OK 01,
OK 02,
OK 04,
OK 05,
OK 07




Pewenue 3aoau ¢ I’lpO¢€CCUOHa]ZbH011 HANpaejlIeHHoCmyvio no meme «9Jze1<mp0Ma2Humele KOJIeOaHUS»

Tema 5.2
MexaHndeckue u
BHGKTpOMaI‘HI/ITHLIe
BOJTHEI

Conep:xanue yueOHOTo MaTepuaJja:

MexaHu4eCcKre BOJIHBI, yCIIOBUA pacnipocTpanenus. [lepron. CKopocTh pacnipoCTpaHeHUsI ¥ JUTHHA BOJTHBI.
[Tonepeunblie U MPOAOIbHBIE BOIHBL. HTEepepeHins u AU pakius MEXaHUYECKUX BOJIH. 3BYK. CKOPOCTH|
3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKka. DIEeKTPOMArHUTHBIC BOJHBL. Y CIIOBUS W3JIyYCHHUS]
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas opuenrtaius BektopoB E, B, v B anexkrpomaruutHoi BojHe. CBOMCTBA
AIICKTPOMATHUTHBIX BOJIH: OTpPaXCHHE, NPEIOMIICHHE, Mojspu3anus, audpaxius, uHTephepeHIHsI.
CKOpOCTB 3JIEKTPOMArHUTHbIX BOJH. [lIkaia 31eKTpoMarHuTHBIX BOJIH. [I[puMeHeHne 31eKTpoOMarHuTHbIX|
BOJIH B T€XHUKE W ObITy. [IpuHIMIIBI paariocBsI3u U TeleBHACHUs. Pamuonokamus. DIeKTPOMarHUTHOE
3arpsi3HEHUE OKPYXKAIoLEl cpeibl

[IpakTyecKre 3aHsITHS

[TpakTudeckass pabora: TexHUYeckwe YCTPOWCTBA M TMPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHbIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas TUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, PaIuoNpuEMHUK, TEICBU30D,
aHteHHa, Teacdon, CBU-neun

IIpodeccrioHaIbHO OPMEHTHPOBAHHOE COIEPKAHUE

\Peuwernue 3adau ¢ I’lpOd)@CCUOHCl]ZbHOﬁ HAanpaejieHHocmysio no meme «3/zel<mp0MaeHumele B0OJIHbl»

Tema 5.3
Onruka

['eomerprueckas onruka. IIpsmonnHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOM cpexe. JIyd caera.
ToueuHblil HCTOUHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne nzo0paxxeHuil B
riockoM 3epkane. llpenomiieHne cBera. 3akOHbBI IpeJOMJIEHHs CBeTa. AOCOJIIOTHBIM IOKa3aresb
npesnioMienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHelil yros mojJHOrO BHYTPEHHErO OTPa)KEHUS.
Jlucniepcus ceera. CiioxkHbli cocTas 6enoro cseta. L{set. Cobuparomye u paccenBaromue JuH3bl. ToHKas
nmuH3a. POKYCHOE pacCTOSHUE W ONTHYECKas Cuila TOHKOM JuH3bl. llocTpoeHue wn3o0paxeHuil B
coOMparoIMX M pacceuBaromUX JuH3aX. dopMyna TOHKOHW JMH3BI. YBEIMUYEHHE, 1aBaeMO€ JIMH3OM.
[Ipenensl NPUMEHUMOCTH TE€OMETpPHUYECKOW onTHKH. BomHoBass ontuka. MHTepdepenuus caeta.
KorepeHTHbIE MCTOYHUKHU. YCIIOBHS HAOIIOAEHUS MAaKCUMyMOB M MUHMMYMOB B MHTEp(EpPEeHLHOHHOM
KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB. [lndpakuus cBera. AudpakimonHas pemerka.
YcrnoBue HaOMIOAEHHMs TJIaBHBIX MAaKCHUMyMOB IIpM MaJ€HMM MOHOXPOMATHYECKOTO CBEeTa HAa
M pakIMOoHHYIO pemeTKy. [losipusanus ceera

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

[pakTHueckre paboThI:

Ha0uroieHne Tucrepcun CBeTa.

TexHUYeCKHe yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToarmapar, MPOCKIIMOHHBIM
arapar, MUKPOCKOII, TCJICCKOII, BOJIOKOHHAs OIITHKA, I[I/Id)paKHI/IOHHaH peUICTKA, HOJIAPOr I, TCIACCKOII

IIpodeccrnoHaILHO OPMEHTHPOBAHHOE COIEPKAHUE




JlabopaTopHbIe 3aHATHS

JlaGopaTopnas pabora 16. OnpeneneHue nokas3areist MPeIOMICHHUS CTEKIA. 1
JlaGopaTopHnast pabota 17. MccrnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX. 1
JIabopaTopHnas padora 18. HaGaoieHre Aucrnepcun cBeTa 2
Pa3nesn 6. OcHOBBI crieMAILHON TEOPUU OTHOCUTEILHOCTH 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJa: OK 01
OCHOBBI CTIENUATBEHOMN ["paHUIBI IPUMEHUMOCTH KIACCHIECKON MeXaHuKH. [10CTyIaThl CienuanbHON TEOPUHM OTHOCUTENBHOCTH: 4 OK 02’
TEOpPUU MHBAapUAHTHOCTb MOAYJSl CKOPOCTM CBETa B BaKyyMme, IPHHLMI OTHOCUTEIBHOCTH OWHIITEHHA. OK 0 4’
OTHOCHUTEJIBHOCTH OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHH U COKpAIll€HUE UIUHBI. DHEPrusl U UMITYJIbC OK 0 5’
PENATUBUCTCKON YacTUlpl. CBA3b MACCHI C DHEPTHEW U MUMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHUs
MOKOSI
Pasnen 7. KBanroBasi puszuka 18
Tema 7.1 Conep:xaHue yueOHOT0o MaTepuaJja:
DIIEMEHTBI KBAHTOBOH |Dotonbl. ®DopMyia IlnaHka cBsS3M dHepruu (GOTOHA C €ro YacTOTOM. DHeprus W ummyisc ¢orona, 4
OIITUKU OTtkpeiTHe U uccnenoBanue ¢porodddexra. Ompite A.I'. Ctonerosa. 3akoHsl GoTodddexra. YpaBHEeHHE
OiHIuTeitHa 11 doroaddekra. "KpacHas rpanuna" ¢orosdpdexra. JlaBnenue cera. Ombitsl I1.H.
JlebeneBa. XMUMHUYECKOE NEHCTBUE CBETA.
IIpodeccrnoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHUE 2
TexHuyeckue yCcTpoiicTBa U MpakTUYecKoe IpUMeHeHue: poTo3IeMeHT, GOTOAATUUK, COTHEUHAas OaTapes,
CBETOJINOJ
Tema 7.2 Coaep:xxaHue yueOHOT0o MaTepuaJa:
Crpoenue atoma Mogens atoma Tomcona. Onbitel Pesepdopaa mo paccesHuto -gactuil. [L1aHeTapHas Mojelb atoma, 2
[Toctrynatel bopa. U3nydenue u norsiomieHre (OTOHOB MpU MEPEX0/Ie aToMa ¢ OJTHOTO YPOBHS YHEPIUH HA)
npyroil. Bunel ciektpoB. CieKkTp ypoBHEH sHEPruu aToMa Boopoia. BoHoBbIe cBolicTBa yacThll. BosHbl
e bpoitnsa. KopmyckynsapHo-BosiHOBOH nyann3M. CIIOHTAaHHOE U BBIHYXKIEHHOE n3nydeHue. Jndpakius
DIIEKTPOHOB B KpHCTaIaX. YCTPOHCTBO M MPHHUMI paboThl Jlazepa. TexXHHUECKHue YCTpOWCTBa H
IPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHbIA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTED
JlabopaTopHbIe 3aHATHS 2
JlaGopaTopnast pabota 19. Habmtonenue nuHeH4aToro cnekTpa
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE CO/IEP/KaHUE 2
YCTpoiiCTBO W TPHUHIMI palOThl J1azepa. TeXHUYECKHE YCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHE:
CHEKTPAJIbHBINA aHAU3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTEP
Tema 7.3 Conep:kaHue y4eOHOT0 MaTepuaJia 6




ATOMHOE SIAPO

DKCIIEPUMEHTHI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTPOCHHS siipa. OTKpBITHE PaguOaKTUBHOCTU. OTBITHI
Pe3epdopaa mo ompeneneHruio cocTaBa paguoakTUBHOTO m3inydeHus. CBoiicTBa anb(da-, OeTa-, ramMmma-]
n3iydeHus. BiusHue pagMOaKTUBHOCTH HA >KMBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenOepra-MBanenko. 3apsn siapa. MaccoBoe uncio siapa. M3oronsl. Anbda-
pacma. DNEeKTPOHHBIN 1 TO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue. 3aKoH paliOaKTUBHOTO paciaja.
DHEprusi CBSA3U HYKJIOHOB B siape. SnepHbie cuibl. [ledext maccer sapa. Anepueie peakiuu. Jlenenue u
cuHTe3 snep. Snepubiii peaktop. TepmosiaepHblii cunHTe3. [IpoOiieMbl W TMEPCHIEKTUBBI  SIIEPHOM
PHEPreTUKU. ODKOJOTMYECKUE AaCMEKThl SIACPHOM HHEPreTHUKH. JEMEHTapHble YacTHUIbl. OTKPBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHHUS M PETUCTPAIMM DJIEMEHTapHBIX dacTull. DyHIaMeHTaIbHbIE
B3anMOJICHCTBHS. EMMHCTBO (hr3nyecKoil KapTHHBI MHpPA

[IpakTHyecKue 3aHATUA

[TpakTrueckue pabOTHI:

M ccnenoBanue TPEKOB YacTHII (ITO TOTOBBIM (oTOrpadusim).

TexHUYeCKre yCTPOICTBA U MPAKTUIECKOE IPUMEHEHHE: POTo3IEMEHT, (OTOAATUUK, COTHEUHAs OaTapes,
CBETOJMOM, CIEKTPOCKOII, Jia3ep, KBAaHTOBBIM KOMIIBIOTEP, ITO3UMETP, Kamepa BuibcoHa, sIepHBIi
peakTop, aToMHasi bomba

Pa3znen 8. JiieMeHTbI ACTPOHOMHUM U ACTPOPUZUKHU

Tema 8.1 DneMeHTEI
ACTPOHOMUHU U
acTpopu3uKu

Conep:kaHue y4eOHOT0 MaTepuaJjia

OTanbl pa3BUTHS acTpoHoMuu. IIpukiagHoe M MHpPOBO33pEHUECKOE 3HAYEHUE AacTpoHOMuu. Bup
3Be3gHoro HebOa. Co3Be3nusi, SpKUE 3BE3[bl, IUIAHETHI, UX BHUIUMOE ABMKeHHe. CoJHeuHas cHCTeMa.
[Tnanets 3emHoM rpynmbl. [Inaners-rurantel. Mansie Tena ConHednoit cuctemsl. Comaile, porocdepa ul
atMocdepa. CosHeuHass akTUBHOCTh. Mctounuk sHepruum ConHI@ M 3Be37. 3BE3/bl, UX OCHOBHBIC
XapaKTEePUCTUKU. JluarpamMma  «CHEKTpajdbHBI  KJIacC —  CBETUMOCTb». 3B€3/Ibl  TIJIABHOM
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3[ TVIABHOW IOCJIEA0BATEIBHOCTH.
BryTtpeHHee cTpoeHue 3Be31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKIEHUHU U dBostonny ConHua u
3B€3/. OTamnbl KU3HU 3Be31. Mueunsiii [IyTe - Hama ['anaktuka. CrnupanbHas cTpykrypa ['anmakTukwu,
pacrmpesiesieHrde 3Be31, ra3a u noutd. [lonoxenue u npmwxenue ConHua B ['anaktuke. TUIbI TalakTHK.
[Tnockas u cepudeckas moacucTemMsl [ anakTuku PamuoranakTuky W kBazapbl. UepHbIE NBIPHI B SApax
ranakTHk. Beenennas. Pacummpenue Beenennoit. 3akon Xa60:a. Pasberanue ramaktuk. Teopus bomnbioro
B3pbIBa. PennkToBoe m3nmydeHune. MacmtabHasi cTpykTypa Bceemennoii. Meraranaktuka. HeperieHHbIg
po0JIEMbI ACTPOHOMHH

JlabopaTopHble 3aHATHSA

Jlaboparopuas paborta 20. HabmioneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX

lTpI/IJ'IO)KCHI/Iﬁ JJIA OPCACIICHUA I10JIOXKCHUA HeOECHBIX OOBEKTOB Ha KOHKPCTHYIO JaTy. OCHOBHBIC

OK 01,
OK 02,
OK 03,
OK 05,
OK 07
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3. YCJOBUA PEAJINBALIMU ITPOI'PAMMBI
OBIIEOBEPA3OBATEJBHOM IUCHUATIIUHBI

3.1 OcHamenne yueOHOro kabmHera

JI1st peanu3anuy mporpaMMbl y4eOHOW TUCIMIUIMHEI B HATUIHH HMEETCS YIeOHBIH
kabuner ¢(usuku. [lomemenue kabuHeTa ymoBJIeTBOpsieT TpebOoBaHusiM CaHUTAPHO-
AMUEMHOJIOTHYEeCKUX TTpaBuwil U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHarieHo
TUIIOBBIM 00OpPYZOBaHUEM.

O6opynoBanue yueOHOTo KaOMHeTa 1 pabounx MeCT KaOnuHeTa:

- TTapTHI,

-CTYJIbSI;

- IOCKa ¢ MarHUTHOM MOBEPXHOCTHIO;

- pabouee MecTo MpernoaaBaTes;

-HarjsigHble  1mocobust (y4eOHMKH, OIMOpHBIE KOHCIEKTHI-IIAKAThI, CTEHJIBI,
KapTOYKH, pa3TaTOYHBIA MaTepual, KOMIUICKTHI TPAaKTUYECKUX PadoT).

- KOMIUIEKT M3MEPUTEIbHBIX HHCTPYMEHTOB: JMHEHKA, TPAHCIOPTUP, YTOJHHUK,
HUPKYJIb;

TexHuyeckue cpencTna:

- KOMITBIOTED;

- TEJIEBU30p;

Kommuiekt yueOHO-MeTOIMYeCKON JOKYMEHTAIUU:

-pabouas nporpamma yueOHON TUCIUTLTUHBI « DU3HKa»

- TEMaTUYECKOE MJIAHUPOBAHMUE;

- METOJMYECKUE YKA3aHUSI 110 TPAKTUUCCKAM 3aHSITUSIM;

- MporpamMma M METOJMYECKHE YKa3aHWs [0 BHEAYJAUTOPHOW CaMOCTOSITEIbHON
pabore.

CpelnctBa KOHTPOJIS:

- KOMIUIEKT KOHTPOJbHO-U3MEPUTEIBHBIX MAaTEPUAJIOB MO YYCOHOW NUCITUIIIINHE;

- KOMIUIEKT MPAaKTHYECKUX padoT;

- KOMILJIEKTHI TECTOB TIO pa3jiejaM AUCIUIUIMHBI.

Harnsaele mocoous:



—IUTaKaThl, TAOIHIIBI, CXeMbI, (hoTOorpadvu, KapTOUKH, TIOTUUYECKHE CTPYKTYPHI.
3.2 UudopmannoHHoe o0ecneyeHue peaau3aluuy NporpaMmbl
OCHOBHbBIC HCTOYHHUKH:

1. JImutpuea B.®D. ®usuka TeXHOIOTHYECKHUM MpoduIib, B ABYX YacTsAX. - MocKkBa:
Axanemus, 2024.

2. Msaxumes, I'. 4., ByxoBues, b. b., Corckuii, H. H. / ITox pen. IlapdbentbeBoit
H.A. ®usuka. YueOnuk mis 10 ki, — M.: UznarensctBo «IIpocBerieHuey,
2021.

3. Msxumes, I'. f., byxosues, b. b., Uapyrun, B.M. / [lox pen. [TapdenTtheBoii
H.A. ®usuka. YueOnuk mis 11 ki — M.: UznarensctBo «IIpocBermieHuey,
2021.

JlonoiHuTE IbHbIE HCTOYHUKH:

1. JmutpueBa, B. @®. ®wuszuka a1 npodeccuid u  crnenuaabHOCTEH

TEXHUYECKOTO PO IIIs: yueOHUK /JIsT 00pa30BaATEIBHBIX YUPEKACHUN HAYATBHOTO

U cpeiHero nmpodeccruonanbHoro oopazosanusi / B. @. Imutpuena. — 2-e usj., cTep.

— M.: U3parensckuil HeHTp «Axkagemus», 2022.

HNuTepHeT-pecypcesl:
l.Enunas xoiutekius 1u@poBbIX 00pa3oBaTelibHBIX pecypcoB.— :http://school-
collection.edu.ru/catalog/pupil/?subject=30
2.KM-mkona. — Pexxum noctyna: http:// www.km-school.ru/a
3.0t1kpeiTas pusuka.—http://www.physics.ru/courses/op25part2/design/index.htm
4.Ilnardopma AKnacc —: http:/www. yaklass.ru /
5.Poccuiickas 3JIEKTPOHHAs LIKOJIa — Pexum Jocryna:

http://www.resh.edu.ru/(narao6pamenus:29.08.2022);

6.Dusuka.ru. — Pexxum nocrymna:  http://www.fizika.ru

7.OUIIN (BIIP 11 xnacc) —: http://www.fipi.ru

8.DnmeKkTpoHHBIN yueOHuK: http://www.physbook.ru/ a

9. OBC Jlaus.


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
http://www/
http://www.resh.edu.ru/(датаобращения:29.08.2022)
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/%20а

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTpoib W omeHKa pe3ylbTaTOB OCBOCHHUS 00111e00pa3oBaTeIbHON

AUCHUILIMHBI paCKPBIBAIOTCA YCPC3 NTUCHUINNIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMHUpOBaHUE OONMX U TPO(PECCHOHATBHBIX KOMIIETCHIIMM IO pasjaeiiaM

U TEMaM cojiepKaHusl yueOHOro MaTepHala.

Koa u HauMeHOBaHMe
GopMHUpPYEeMBIX KOMIIETEHIIMH

Pasznen/Tema

Tun oeHOYHBIX
MepONpPUATHI

OK 01. Beoibupate crnoco0sl
peLeHus 3ajay|
PO eCCUOHATBHON JACSITEIHPHOCTH

Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

MpodeCCHOHAIBHON JeSTETHHOCTH

HPUMEHHTCIRHO K PA3IMIHBIM Pasnenr 5. Temsl 5.1., 5.2., 5.3.
KOHTEKCTaM Paznen 6. Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 02. Hcnonbs3oBaty Paznen 2. Temsr 2.1.,2.2., 2.3.
COBPEMEHHBIC CpEACTBa IIOMCKa, Pasnen 3. Temnl 3.1., 3.2., 3.3.
aHajmsa u HHTCpHPCTAlUH Paznen 4. Temer 4.1.,4.2., 4.3
MH(OpMALIH Pasznen 5. Temnr 5.1.,5.2., 5.3.
1 MHPOPMAIIMOHHBIE TEXHOJOTHUH Paszen 6. Tema 6.1
LIS BBITIIOJIHCHU S 3a1a4

Pazpen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

B KOJJICKTHUBC U KOMaH/C

OK 03. ITnanuposats| Pazmen 1. Tema 1.1

U peann3oBbiBaTh  coOcTBeHHOE Pazgen 3. Tewmsi 3.1.,3.2., 3.3.
pogecCuoHAIBHOE Paznen 4. Temn1 4.1.,4.2.,4.3
151 JIMYHOCTHOE pasBuTHE, Paznen 8 Tema 8.1
MpeAPUHIMATEITHCKYIO

eI TeIbHOCTD

B  mpodeccuoHalbHON  cdepe,

MCIIOJIb30BAaTh 3HAHUS]|

Mo 1paBoBOM U  (hUHAHCOBOMU

FPaMOTHOCTH B pa3INYHBIX

PKU3HEHHBIX CUTYaIUSIX

OK 04. D¢ dextuBHo| Pasznen 2. Temsr 2.1.,2.2., 2.3.
B3aMMOJICHCTBOBATE M pabOTaTh Pasznen 3. Temsi 3.1., 3.2., 3.3.

Pazpgen 4. Temor 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

OK 05. OcymecTBiiarh YCTHYIO

H IIMCbMCHHYIO KOMMYHUKAIIUIO HQ

Paszpgen 1. Tema 1.1

Pazpgen 2. Temsr 2.1.,2.2., 2.3.

YCTHBIN OIPOC;
(bpOHTATLHBIAOIIPOC;
KOHTpOJIbHAs paloTa;
Ha0JII0IeHue

3a BBIIIOJTHEHHEM
J1a00paTOPHBIX PaboT;
MPaKTUYECKHE PAOOTHI
(pemenue
KauyeCTBEHHBIX

U pacUYeTHBIX 3a/1a4);
TECTUPOBAHHUE;
pelLIeHne Kenc-3a1ay;
BBITIOJIHEHUE
MPAKTHICCKHIX
3alaHUuN
npodeccuoHaNBHOM
HaIpPaBJIEHHOCTH;
BBITIOTHEHHE 3aJaHUI
MIPOMEKYTOUHOMN
aTTecTaluu




rOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢ y4eToM|
0coOeHHOCTEH COLTHAJILHOT'O

U KyJIbTYpPHOTO KOHTEKCTa

Paszpen 3. Temsr 3.1.,3.2., 3.3.
Paznen 4. Temer 4.1.,4.2.,4.3
Paspen 5. Temsr 5.1.,5.2.,5.3.
Pa3nen 6. Tema 6.1

Paznen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

OK 07. CopelicTBOBaTh
COXPAHEHHUIO OKpPYXAIoILeH Cpebl,
PECYpCOCOEPEIKCHUIO, TPUMEHSATH
BHAHUS 06 HU3MCHCHHUM KJIMMATa,
MTPUHITUTIBI OEpEKITUBOTO
MPOU3BO/ICTBA, 3¢ (HeKTHBHO
ECTBOBATh B YpPE3BbIYANHBIX]
CUTyalusiaX

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pasnen 4. Tembr 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Paznen 8 Tema 8.1

[IK 1.3 MW3Mepars mnapameTpsl
repesaBacMon

PIEKTPUYECKON  DHEpruum ¢
MCIIOJIb30BAHUEM  PA3JIMYHBIX

CPESACTB.

Pazgen 3 Temnr 3.2, 3.3
Paznen 4 Temnr 4.1,4.2,4.3




S.MEPONIPUATUSA, SAIINTAHUPOBAHHBIE HA IEPUO/

PEAJIN3AIIMA OBLIEOBPA3OBATEJILHON YUEFHOM JUCHUTILIUHBI

Hara Conep:xxanue u (pOpMbI AeATEJTbHOCTH Mecto Koast OK
NMPOBeIeHUsI
OxTs6pb - [ToaroroBka y4acTHUKOB U MPOBEACHUE
nexaopb €XKETrOJHOM TEXHUKYMOBCKOMN I'BIIOY «TTT» OK 01,
(exxeroaHO) OJIMMITHAJIBI TIO 00111e00pa30BaTEILHBIM OK 02
y4eOHBIM JUCITUILIMHAM OK 05
Mapr-anpens | [loarotToBka y4acTHUKOB M MPOBEACHUE OK 01,
HEJIEJIN €CTECTBEHHOHAYYHBIX I'BIIOY «TTT» OK 02
TUCIIMILINH OK 04
®deBpanb Opranu3zanus ¥ NOArOTOBKA YYaCTHUKOB OK 01,
WHTEPHET-OJIMMIINAJ U KOHKYPCOB I10 I'BIIOY «TTT» OK 02
y4ueOHoU qucruruinie « Duznka» OK 04
(00acTHBIX, BCEPOCCHICKUX,
MEXKIYHAPOAHBIX)
E:xeromuo VYyactre B IOATOTOBKE U IIPOBEIECHUE OK 01,
HeOeU CIIEUAILHOCTEN OTIEICHUS T'BIIOY «TTT» OK 02
OK 04,

OK 05




Ipuioxenue
TeMbl T0KJI210B

o JIBrKeHME Tena NepeMEHHON MaCCBhI.

° 3akonbl Kupxroda ajist 3JIeKTpUYeCKON 1ETH.

o MaruutHbie u3MepeHus (IPUHIIUIIBI TOCTPOEHUS TPUOOPOB, CIIOCOOBI
U3MEPEHUSI MAarHUTHOTO TIOTOKA, MArHUTHON WHTYKIIMH).

° Maiikn ®apajeit — co3aaresb yueHus 00 AJIEKTPOMAarHuTHOM I10JI€.

. Hunbc bop — onuH U3 co3mareneit coBpeMeHHON (DU3UKH.

o [IpoOnemMbl SKOJIOTHUU, CBSA3aHHBIE C MCIOJB30BAaHUEM TETUIOBBIX
MAIIIUH.

o [Ibe303nexkTpruyeckuii 3pPexT, ero npuMeHEHHe.

o CBeT — 3JIeKTpOMarHuTHas BOJIHA.

o Cepreii IlaBnoBnu KoposeB — KOHCTPYKTOP U  OpraHH3aTOp
POU3BOJICTBA PAKETHO-KOCMHYECKON TEXHUKH.

o CoBpeMeHHBIE CPEACTBA CBSI3H.

o ConHlle — UCTOYHUK KU3HU Ha 3eMJI€.

Tembl pepepaTon
o Hudpakuus B HallIeH KU3HHU.
° [lepeMeHHBIN 3JIEKTPUUECKUM TOK U €70 IPUMEHEHUE.

Tembl HHAUBUAYAJIBHBIX IIPOCKTOB

o Atowmuas pusuka. M3otomsl. [Ipumenenne paanoakTUBHBIX H30TOIIOB.
o Bunpl anexTpudeckux pa3psiioB. DIEKTPHUECKUE Pa3psiabl Ha CITykOe
YEJI0BEKA.

o Bcenennas u temHas marepusi.

° Urops BacunbseBuu KypuaTtoB — ¢pu3uk, opranu3aTop aTOMHON HayKu
Y TEXHUKH.

o Hcnonb30BaHue 2JIEKTPOIHEPTUU B TPAHCIIOPTE.

o Knaccudukanus u xapakTepUCTHKU JIEMEHTAPHBIX YaCTHII.

o Kpuosnektponnka (MUKPOIIEKTPOHUKA U XOJION).

o JlazepHble TEXHOJIOTUYU U UX UCTOJIb30BAHHUE.

o MeToa MEYEHBIX aTOMOB.

o Metoapl HAOMIOCHUST PETUCTPAIIMU PATUOAKTUBHBIX W3JyYCHUU U
YacTHLI.

o Muxann BacunbeBud JIOMOHOCOB — YUEHBIN-IHIIUKIIOIECIHUCT.

o HanoTtexHonorus — MexxauCIUIUIMHAPHAS 0071acTh (hyHIaMEHTaTbHOM

Y MPUKJIAJTHOW HAYKHU U TEXHUKHU.
o Onrtuueckue BICHUS B MPUPOJIE.



[Ima3sma — yeTBepTOE COCTOSHUE BELIECTBA.

[Inanetsl COTHEUHON CUCTEMBI.

[IprmeHeHne KUIKUX KPUCTAIIIOB B IPOMBIIIUIEHHOCTH.
[Ipupona peppoMarseTusma.

PeakTuBHBIC IBUTATEIN U OCHOBBI pa0OThI TETJIOBOW MAIIIUHBI.
Pentrenosckue nyun. Mcropust otkpeitus. [Ipumenenue.
Ponp K. 3. [IlnonK0BCKOTO B pa3BUTUH KOCMOHABTHKHU.
CoBpemeHHasi CHyTHUKOBAs CBS3b.

VYapTpa3Byk (II0Iy4YeHHE, CBOMCTBA, IPUMEHEHUE).
YIpaBisieMbIil TEPMOSIACPHBIA CHHTES.

YckopuTenu 3apsyKEHHBIX YaCTHIL.

dusnyeckre CBOMCTBa aTMOC(EPHI.

DOTO3IEMEHTHI.

DKoJIOTUYECKHe MPOOJIEMbl U BO3MOKHOCTH ITyTH UX PEIICHHUS.
DJIEKTPOHHAS TPOBOJAMMOCTH METaI0B. CBEPXIPOBOAUMOCTb.
Omunuid XpuctuanoBud JIeHi — pycckuii pusuk.

JKunkue KpucTasibl.

BnusiHve TErmoBbIX MAIIMH HA )KU3Hb YE€JIOBEKA.
DJIEKTPOMAarHUTHOE U3JTy4EHUE Er0 BIHSHUE.

Boja BemiecTBo NpuBBIYHOE U HEOOBIYHOE.

VYapTpa3ByK B IPUPOIE U TEXHUKE.

DHeprocOeperarmme JaMIIbl «3a» WU KIIPOTHUBY.
CBeToanoIbl U X NIPUMEHEHHUE.

HaymiHuku, ux BIUsIHUE Ha OPraHU3M YEJIOBEKa.

DHEpreTuKa: Buepa, CEro/iHs, 3aBTpa.

ATtMoc(hepHOe 1aBlIeHHE B )KU3HU YEJIOBEKA.

Corosle Tenedonsl. Bpen niu nosb3a.

ConnHeunble OaTaped UX MPUMEHEHHE.

[Touemy aticOepru He TOHYT?

Benuuaiimme oTKpbITUST GU3UKH.



