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1.0BIIASA XAPAKTEPUCTHUKA HPIKIMEPHOI\/'I PABOYEHN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDbI «PU3UKA»

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe o0pa3oBarejbHoil nporpammsl CIIO:

O6meoOpazoBatenbHas auciuiuinHa  «®Dusuka»  sBiserca  00s3aTeNbHOM  YacThIO
o0mieoOpa3oBarebHOTO  IUKJIa oOpazoBaTenbHOW mporpammbl CIIO mo cnenmanbHOCTH
49.02.01 ®usnueckas Kynaprypa. Ocoboe 3HaYCHHE AUCIUIUIMHA UMEET Mpu GOPMHUPOBAHUU H
paszsutuu OK 02; OK 04; OK 07, [1K 2.3; 11K 2.4

1.2. Heau 1 miIaHupyemMblie pe3yabTaThl 0CBOCHUS IMCIUILINHbI:

Meau TUCUUIJINHBI:

Cogepxanuie mporpammbl 0011e00pa3zoBaTeNbHON AUCHUIUIMHBI PU3MKa HAIpaBJICHO Ha
JOCTHUKEHHUE CIAEAYIOUINX LIETeH:

° dopMmupoBaHre y OOy4yarolUXCsl YBEPEHHOCTH B LEHHOCTH OOpa3oBaHMs,
3HAYUMOCTH (PU3NYECKUX 3HAHUN ISl COBPEMEHHOTO KBAM(HUIIMPOBAHHOTO CIICIIUATIUCTA TIPU
OCYIIIECTBIICHUH €T0 Mpo(eccrnoHalbHOMN 1eATeIbHOCTH;

° (dhopMHUpPOBaHKE €CTECTBEHHO-HAYYHOM TPaMOTHOCTH;

o OBJIQJICHHE CICHU(PUICCKON CHCTEeMOW (DU3NYCCKUX TOHATHH, TEPMHUHOJIOTHECH W
CHMBOJIUKOM;

° OCBOCHHEC OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TeopHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

° OBJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUS IPUPO/bI, UCIIONIb3YEMbIMU B
¢usuke (HaOmMIOJEHUE, ONMCAHUE, U3MEPEHUE, BBIIBWKEHHE TUIIOTE3, IPOBEJEHHE
IKCIIEPUMEHTA);

° OBJIaZICHUC YMCHUSAMHU 06p363.TBIBaTB JaHHbIC OKCIICPUMCHTA, O6’bHCHHTBHOHy‘IeHHLIC
PE3YyIbTaThl, YCTaAHABJINBATh 3aBUCHUMOCTHU MCKIY CI)I/I?,I/I‘-IGCKI/IMI/I BCIIMYMHAMH B Ha6HIOIIaCMOM
SABJICHHUH, ACJIaTh BEIBOABI,

° dbopMupoBaHUE YMEHUS pelIaTh GU3MUECKUE 3aJa4H PA3HBIX YPOBHEH CII0KHOCTH;

®  pa3BUTHE I[IO3HABATEJIbHBIX WHTEPECOB, HHTEJUIEKTYyaJbHBIX W  TBOPYECKHX
CHOCOOHOCTEH B Tporiecce MpuoOpeTeHus] 3HAHWI C WCIOJB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
UHPOpPMALlUM M COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTUH; yMeHUl (opMyaHpoBaTh H
00OCHOBBIBaTh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHHIO K (u3nyeckol uHpopMaluu,
MOJIy4aeMOM U3 pa3HbIX UCTOUYHUKOB,;

L BOCIIMTAHHUE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO (PU3NUYECKYIO HAYKY.

I[Inanupyemble pe3yJbTaTbl OCBOeHHMS 001Ie00pa30BaTeJbHOH IMCUMIIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

O6mue xomnerenuuun (ganee — OK) u npodeccnonanbupie komnereHnuu (naiee — 1K)
®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMM, METAalpeJAMETHBIMU U IPEIMETHBIMU
pe3yibTaTaMu o0y4eHus 6a30BOro YpOBHS (manee — I1P6)
®I'OC COO npencrapiieHsl B Ta0IHLE:



Kon
M HanMeHOBaHHe
popMupyembIx
KOMIIeTeH U

IInanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI MO JHCHHUILJIMHE

O01mue

JAucnunimHapHbie

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTEIHHO

K Pa3InYHBIM
KOHTEKCTaM

JIMYHOCTHBIE  pe3yJIbTaThI
TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K Tpya1Yy,
TPYAOIO0HE;

- TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJIOTHYECKON
Y COIMAIILHOW HANPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,

JOJDKHBI  OTpaXaTb B 4YaCTU

OCO3HAaHHUE ILECHHOCTH MAaCTCpPCTBA,

IUIAHUPOBaTh M CaMOCTOSITENIBHO  BBIMIOJIHATH  TaKyIO
NEeSITEIbHOCTD;
- UHTEpec K pa3nuyHbiM  cdepaM  npodeccHoHaTbHOU
NEeSTeTbHOCTH,
- TOTOBHOCTh M  CHOCOOHOCTH K  00pa3oBaHUIO

¥ caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH )KHU3HMU;
MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnaneHre YHUBEPCATBHBIMH YYEOHBIMU IT03HABATEIHHBIMU
JIEHCTBUSIMU

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMoCTOSITENFHO  (OpMyNIHpOBaTh W aKTyaJIH3UPOBATH
mpo0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTAHABIMBATH
CYUISCTBEHHBI TpPU3HAK WM OCHOBAaHUS HJs CpaBHEHUS,
KJIacCU(PUKALINH u 00001IeHNS; OTIPEIETIATh LeIn
IEeITEIbHOCTH, 3aJ1aBaTh napameTpsl H KpUTEpUU
WX JOCTHKCHUS; BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS
B pPacCMaTpPUBAEMBIX SBJICHHSIX

0) 60a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIaJIETh HAaBBIKAMU Y4eOHO-HUCCIIEeI0BATENILCKON U MPOSKTHON
JeSATeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooeMm;

- BBISIBIIATD MPUYUHHO-CIIEICTBEHHBIE CBSI3H u
aKTyaJIM3UPOBATh 3aJ1ady, BBIJBUTATh THUIIOTE3y €€ PEIICHHUS,
HaXOIUTh apryMEHTBI A IOKa3aTeIbCTBa CBOHX
YTBEPIKIACHHH, 32]1aBaTh TApaMETPhl M KPUTCPUH PEIICHHUS,

I[IP6 1. CdopmMHupOBaHHOCTh MPEACTABICHUNH O POJIHU
u Mecte (GU3MKKM U acCTPOHOMUU B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpPA, O CHCTEMOOOpa3yolleld poiu
¢buzukn

B Da3BUTHUM  €CTECTBEHHBIX HAayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMHA, O BKJIAJAE€ POCCUUCKHUX H
3apyOeXHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAYKH;

NOHMMAaHUE (PU3UYECKOW CYIIHOCTH HaOJII0JaeMbIX
SBIIGHUA  MHUKpPOMHpPA, MaKpoMUpa ¥  Merammpa;
OHMMAaHUE ponu aCTPOHOMHUU
B MPAaKTUYECKOW  JEATENIbHOCTH  YeJOBEeKa |

JalbHEHIIEM HAyYHO-TEXHMYECKOM pa3BUTUH, POJIU
buzukn
B (opMHUpOBaHMHM Kpyro3opa " (YHKIHOHAIBHOU
IPaMOTHOCTH 4YEJIOBEKA MJI PEUICHHUs HPAKTHUYECKUX
3az1ay;
IIP6 2. CdopmMHpOBaHHOCTP YMEHHMH pacro3HaBaTh

¢usnueckue sBIeHUS (Tpolecchl) U OOBSCHATH
UX Ha OCHOBE M3YyYEHHBIX 3aKOHOB, pPaBHOMEPHOE
U PpaBHOYCKOPEHHOE MpSAMOJIMHEHHOE  JBU)KEHHUE,

cBOOOMHOE TAJeHHE TeJ, ABIKEHHE MO OKPYKHOCTH,
WHEpIMsA,  B3aUMOJEUCTBHE  Tel,  KosiebaTeabHOe
JBUKEHHE, PE30HAHC, BOJHOBOE JBIKEHHE; AU(Y3us,
OpOYHOBCKOE JIBIDKCHHE, CTPOCHHE IKHAKOCTEH u
TBEPABIX Tell, U3MEHEHHE 00beMa TeJl MpH HarpeBaHUU
(OXJaXIeHWH), TEIJIOBOE paBHOBECHE, HWCIApeHHE,
KOHJECHCAlMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTh BO31yXa, CBSI3b CpEAHEH KHHETUYECKOU
SHEPTUU TETUIOBOTO JIBIKEHUS MOJIIEKYN ¢ aOCONIOTHOM
TeMIEPaTypor, MOBBIINIEHWE JABICHHUS Tra3a IPH €ro




- aHAJIM3WPOBATh IIOJIyYCHHBIC B XOJIC¢ PEIICHUS 3ajadu
pe3y.HBTaTLI, KpHTI/I‘ICCKI/I OlICHUBAaTh HUX I[OCTOBepHOCTb,
MIPOrHO3UPOBATh U3MECHEHHUE B HOBBIX YCJIOBHSIX;

- YMCTL HepeHOCI/ITb 3HAHUS B HO3HaBaT€HLHyIO nu
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETb MHTEIPUPOBaTh 3HAHUA W3 Pa3HBIX IPEAMETHBIX
obacTei;

- BbIABHUI'aTh HOBBIC UJICU, HpeI[JIaFaTB OpI/II‘I/IHaJIbHLIe IIoAXOAbI
U PELICHHUS;

- HpOSIBJIfITI) CHOCO6HOCTL nux
[MO3HABATEIPHON M COIMAIbHOM MPAKTHUKE

HCIIOJIb30BaHUA B

HarpeBaHuu

B 3aKpbITOM COCYJAE, CBA3b MEKIY NapaMeTpamu
COCTOSIHUSI Ta3a B M30MIPOIIECCax; AJIEKTpU3ALUS Tel,
B3aMMOJICVCTBHUE 3apsi0B, HArpeBaHUE IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBME MAarHUTOB, JICKTPOMArHUTHAs
WHJIYKIUS, T€UCTBUE MarHUTHOTO TOJIsl Ha IPOBOAHUK C
TOKOM

W JIBIDKYIUUCS 3apsll, JJCKTPOMArHUTHBIC KOJIeOaHUs
W BOJHBI, MNPSIMOJMHEHHOE PACHPOCTPAHEHUE CBETA,
OTpaKeHHE, peIoMIIeHUE, HHTephepeHIus, TUPPaKIUs
u NoJIsIpu3aIus CBETA, JUcTepcust CBETA;
¢dotoanekTpuyeckuii  3Q¢GeKT, CBETOBOE JIaBIICHUE,
BO3HUKHOBEHHE JIMHEUYATOr0 CIIEKTpa aToMa BOJIOPOJa,
€CTECTBEHHAs] U UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

[TP6 3. BnajgeHue oCHOBOMOJATAMOIIUMHU (PU3UYESCKHUMHU
MNOHATUSMU W BEJIMYMHAMH,  XapaKTEPU3YIOLIUMU
(bu3mdeckre mporecchl (CBI3aHHBIMU C MEXaHUYCCKHUM
JIBIDKCHHEM, B3aHMOICHCTBHEM TEJ, MEXaHUYCCKHUMU
KOJICOAHUSIMU W BOJIHAMH, aTOMHO-MOJICKYJISPHBIM
CTPOCHUMEM  BELIECTBAa, TEIUIOBBIMU  IPOLIECCAMMU;
AJEKTPUUECKUM U MAarHUTHBIM TOJISIMU, DJIEKTPUUECKUM
TOKOM, AJIEKTPOMArHUTHBIMU KOJeOaHUSMU U BOJTHAMU;
OIITHYECKUMM SBJICHUSMM; KBAHTOBLIMH SIBJICHHSIMM,
CTPOEHUEM aToMa u aTOMHOTO sanpa,
PaIMOAaKTUBHOCTHIO); BJIAJICHUE OCHOBOIIOJIATAIOITUMU
ACTPOHOMHUYECKUMHU MMOHATHSIMH, MMO3BOJISIOIIUMHU
XapakTepU30BaTh  MPOLECCHI, MPOUCXOISAIINE  HA
3BE3/aX, B 3BE3JHBIX CHCTEMaX,
B MEXTAJIAKTHYECKOUN cpejie; IBMKEHNE HEOECHBIX TeT,
9BOJIIOLMIO 3Be311 U BeelleHHoid;

[IP6 4. BnageHue 3aKOHOMEPHOCTAMH, 3aKOHAMH
U TeopusiMu (3akoH BcemupHoro Tsarorenus, I, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpAHEHUS MEXaHWYECKOU
SHEPIHM, 3aKOH COXPAaHEHMs] UMIIYJIbCA, MPUHIIUI




CYNEpHO3UIIMU  CWJI, HPUHLUMI  PABHONPABHOCTH
WHEpPUHUATIbHBIX  CUCTEM  OTCYETa;  MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, T'a30BbIC
3aKOHBI, TEpPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs HJIEKTPUUYECKOTro 3apsna, 3akoH KyioHa,
3akoH OMa JJisl ydyacTka Lenu, 3akoH Oma i MOJHOU
AJIEKTPUYECKOM 1enu, 3akoH Jkoyns - JleHma, 3akoH
SJEKTPOMArHUTHOM  MHAYKIMH, 3aKOH COXpPaHEHUS
SHEPruU, 3aKOH MPSIMOJMHEHHOrO0 PaclpOCTpaHEHUS
CBETA, 3aKOH OTPAXKECHHS CBETAa, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPaHEHMsI YHEPIHH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJICKTPUUECKOro 3apsija,
3aKOH COXpPaHEHHUs MaccOBOrO 4YMCiIa, MOCTyJaTel bopa,
3aKOH PaINOAKTUBHOTO pacmajna); YBEpEHHOE
WCIIOJb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW IMpHU
aHann3e (PU3NYECKUX SBJICHUN U TIPOLIECCOB;

[IP6 6. Bnagenwe OCHOBHBIMH METOJAMU HAy4YHOTO
MO3HAHUS, WCIONB3YeMBIMU B (DH3UKE: MPOBOIUTH
MPSIMBIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUYHH,
BbIOMpass  ONTHMANbBHBIA  cmoco®  M3MEpeHus |
WCTIONB3Ysl U3BECTHBIE METOABI OLIEHKH IMOTPEUTHOCTEH
U3MEpPEHUM, TPOBOJIUTH MCCIIEJOBAHUE 3aBHUCHUMOCTEN
(buzmyecKkux BEJIMYUH
C WCIIOJIb30BAHHEM TPSAMBIX H3MEPEHH, OOBICHSITH
TOJTYYEHHBIE  PE3YNbTaThl, UCIHOJNB3Ys (puznueckue
TEOpPHM, 3aKOHbl W TIOHATHS, W JIeJaThb BBIBOJBI;
coOnronarh  mpaBwia  0e30macHOro  TpyAa  IpH
MPOBEACHUU HCCICA0BAHUN
B paMKax Yy4eOHOro JOKCIIEpUMEHTa U y4eOHO-
HCCICIO0BATCILCKON ASATCILHOCTH C HCIIOJIb30BaHUEM
U poBHIX U3MEPHUTEITBHBIX YCTPOMCTB i
naboparopHoro obopynoBaHus; C(HOPMHUPOBAHHOCTH
MpEICTaBICHUI

0 METOJIax IMOJY4YEHUs] HAYYHBIX aCTPOHOMHUYECKHX




3HAHUU,

I1P6 7. ChopMupOBaHHOCTH YMEHHSI peIIaTh PaCUECTHBIC
3aJjaud ¢ SBHO 3aJIaHHOW (PU3HUYECKOW MOJEINbIO,
UCIIONIb3YS  (PU3MYECKHE 3aKOHBI W NPUHIMIBI, Ha
OCHOBE  aHalW3a  YCIOBHsS  3aJadyd  BBIOWMpATh
(U3MUECKYIO0 MOJICTIb, BBLACIATh (DU3NUCCKUE BEITMUUHBI
u hopmyIsl, HEOOXOAMMBIC
JUIL ee peIleHUs, MPOBOJUTH pPacdyeThl M OLEHHUBATH
peabHOCTh  MOJIYYEHHOTO  3HAYCHUS  (PU3HUECKOU
BEJIMYMHBI; PEIIaTh KAYCCTBEHHBIC 33]1auM, BBICTpaUBasI
JIOTHYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHHIA
C Omopod Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYCCKUE SIBIICHUS

OK 02. Mcnonb3oBaTh
COBpPEMEHHbBIE
CpEeICTBa IOUCKA,
aHaIM3a

Y UHTEPIIPETALUT
uHpopMauu

1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUU

TUTSL BBITTOJTHEHHS
3a1a4
npo¢ecCuOHAIBHON
JeSTeNbHOCTH

JInyHOCTHBIE pe3ynbTaThl JOJDKHBI OTpa)xaTh B  4YacTH
LEHHOCTH HAyYHOTO MO3HAHUS:
- c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M OOIIECTBEHHOMH
MPAKTHUKH, OCHOBAaHHOTO Ha Janore KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B TIOJIMKYJIbTYPHOM MHUDE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYIBTYPHI
KaK CpeJCTBa B3aWMOJICHCTBHSI MEXIy JIIOJAbMH H TO3HAHUS
MUDA;

MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:

OBnajeHne yHHMBEpPCAJIbHBIMU Y4E€OHBIMH IO3HABaTEJIbHBIMU
JNEUCTBUSAMMU:

B) paboTa ¢ nHpopmMarueit:

- BIIQJIETh HABBIKAMH IOJyYeHUS] HH(OOPMAIMH U3 WCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH MMOMCK, aHAJIN3,
CHCTEMATH3AlNI0 U WHTEPIPETAIHIO MHPOPMAITUH pa3THIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- WCTIOJIH30BATh cpexncTsa WH(POPMAIIMOHHBIX
Y KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B pelIeHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPraHW3allMOHHBIX  3aJa4y ¢

[IP6 5. VYmeHue yuuThIBaTh TpaHUIBl NPUMEHEHUS
U3YyYCHHbIX (U3MYECKMX MOJENei: MaTepuayibHas
TOYKa, MHEpLMAJIbHASl CUCTEMA OTCUETa, UJIealbHbIN Ias3;
MOJIEJIM CTPOEHUs Ta30B, XHUAKOCTEH U TBEPABIX TeEl,
TOYEUYHBIN JJICKTPUYECKUHN 3apsj, sAepHas MOJEINb
aToMa, HYKJIOHHas MOJelb aTOMHOIO sjpa IpH
peuieHny GU3NUECcKUX 3aaay;

I[MP6 9. CdopMupoBaHHOCTH COOCTBEHHOH MO3UIIUU
[0 OTHOWIEHUI K  (¢u3nyeckol  uHdopmanuu,
IOJly4a€MOM M3  pPa3HbIX  HMCTOYHMKOB, YMEHHMU
WCIIOJIb30BaTh LH(POBBIE TEXHOJOTHUH Ui TOMCKa,
CTPYKTYpUPOBAHHUS, MHTEPIPETALMM MU IPEACTABICHUS
yuyeOHOW M HAY4YHO-NOMYJSIpHOM  MHGOpMaIuy;
pa3BUTHE YMEHUN KPUTHUYECKOTO aHAIW3a IOJIy4aeMOM
nHpopmanuu




coOMI0ICHUEM TpeOoBaHU HPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, THUTHEHBI, PEeCcypcocOepekeHusi, MPaBOBBIX U
ATHYECKHX HOPM, HOPM HH(OpPMAIIMOHHOM 6€30MacHOCTH

OK 03. IlnmanupoBars
U peaIn30BbIBATh
coOCTBEHHOE
npodeccroHaIbHOE

Y JINYHOCTHOE
pasBHTHE,
PEIIPUHIMATENBCKY
10 JICSTEIILHOCTD

B IpodecCHOHATBHOM
cdepe, UCIIOTH30BATH
3HaHUA 110 IPaBOBOM
1 (PUHAHCOBOU
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CHUTYaIUIX

JIngHOCTHEIE PE3YyIbTAaThl JOJIKHBI OTpaXXaThb B 4aCTHU JYyXOBHO-
HpPaBCTBCHHOI'O BOCIIUTAHUA:

- CIIOCOOHOCTh ~ OLIEHMBaTh CHUTYalMl0 U I[PUHUMATh
OCO3HAHHBIC pelICHNA, OPUCHTHUPYACH Ha MOpaJIbHO-
HPaBCTBCHHBIC HOPMBI
1 IICHHOCTH,
-OCO3HAHUC JIMYHOI'O BKJaJ4 B IIOCTPOCHHUC yCTOfI‘-IPIBOFO
Oyymero;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:

OByazieHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUSIMMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITENIEHO OCYILIECTBIIATh MO3HABATENbHYIO
JeSTCIILHOCTD, BBISIBIISIT POOJIEMBI, CTaBUTh u
dbopMynupoBaTh COOCTBEHHBIE 3a/ladydl B 00pa3oBaTeIbHOU
JeSTEebHOCTH

Y )KMU3HEHHBIX CUTYAIIMSIX;

- CaMOCTOATENBHO COCTaBISTh IUIAH PEMIEHHUS IPOOJIEMBI
C YYETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y NPEINOYTEHU;

0) CAMOKOHTPOJIb:

WCIIOJIb30BaTh TPHUEMbI PEQIICKCHUH JUISI OICHKH CHTYaIlHH,
BBIOOpA BEPHOTO PEIICHHUS,

- yMeTh OIICHWBaTh PHCKH U CBOCBPEMEHHO NPHHHUMATH
pElIeHHUs M0 UX CHIKEHUIO

IMP6 9. CdopMUPOBAaHHOCTH COOCTBEHHOH MO3UIUU
0 OTHOHICHWIO K  (usmueckod  HHDOpMAIIHH,
MoJyyaeMoil M3  pa3HbIX  HCTOYHHUKOB, YMCHHUU
UCIIOJIB30BaTh IM(POBBIE TEXHOJOTMU Ui TIOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIPETAIIMK U TPEIACTABICHHUS
y4eOHOM W  Hay4YHO-TIOMYJSPHOW  WMH(pOpMAIIHH;
pa3BUTHE YMEHUN KPUTHYECKOTO aHAlW3a MOTy4aecMOn
uHbopmanuu

OK 04. DdpexTrBHO
B3alMO/IEIICTBOBATH
1 paborath
B KOJJIEKTHUBE
1 KOMaH/ie

JImgHOCTHEIC pE3yIbTaTbl AOOJDKHBI OTpaXaTb B  4YaCTH
HECHHOCTHU HAYYHOT'O ITO3HAHU:
-OBJIaJICBAHUC HaBbIKaMH yqe6HO'HCCHeHOBaTeHBCKOﬁ,

MPOEKTHOM ¥ COLMATIbHOM JIEATEIIbHOCTH;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:

Osiagenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
EWCTBUSIMU

[IP6 10. OBnaneHue ymMeHHSIMH padoOTaTh B TpyIIe
C BBIIOJHEHUEM pa3IUYHBIX COLMAIBHBIX POJEH,
IJIAaHUPOBATh pabory IpyMIIbI, paloHaIbHO
pacnpenenarb  JIeATeNbHOCTh B HECTAHJApTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHWBATh BKJIaJ KaXXIOro H3
Y4aCTHUKOB IpyHIIbI
B PELIEHHE pacCMaTPUBAEMOI TPOOIIEMBI




0) COBMECTHasl 1eATEIIbHOCTh:

- TOHMMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBUAYAITbHON pabOTHI;

- BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JCHCTBHUU
C Y4eTOM OOIIMX WHTEPECOB M BO3SMOXKHOCTEH Ka)JIOTO 4JIeHa
KOJICKTHBA,

- NPUHUMATH el COBMECTHOH NeSITeITbHOCTH,
OpPraHHM30BBIBATE M KOOPJIWHUPOBATH JCWUCTBHS IO €€
JTOCTIDKEHHUIO: COCTABJISITh TUIAH JACHCTBUH, pactpeaesTh POJIH
C YyYEeTOM MHCHHHA YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOH paboThI;

-OlICHUBATh KAYeCTBO CBOETO BKJAJa M KAXKJIOTO y4YaCTHHKA
KOMaH/IbI B OOIINI pe3yJIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;
OBaieHne YHUBEPCATBHBIMU PETYJSITHBHBIMU JACHCTBHSIMHU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- TPUHAMATh MOTHBBI M apPTyMEHTBl JPYTHX JIOJACH Tpu
aHaJIN3e PE3yJIbTATOB JIEATSILHOCTH

OK 05.
Ocy1ecTBiATH
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yueTom
0COOCHHOCTEH
COIIMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE  pEe3YyNbTaThl  JIOJKHBI
3CTETUYECKOT0 BOCIIUTAHHUS:

- 3CTETHUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY ObITa,
HAay4HOI0 M TEXHHUYECKOro0 TBOPYECTBA, CIHOpPTa, TpyAa
¥ OOIIECTBEHHBIX OTHOIIICHUIA;

B 00J1aCTH MAaTPHUOTUYECKOTO BOCITUTAHMSI IPOSIBIISATH:
-[IEHHOCTHOE€ OTHOUIIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M NPUPOJHOMY HACIEIUI0, NaMsATHUKaM,
TpaguuusiM HaponoB Poccum, noctwxkenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:

OsBnageHue YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
IeHCTBUSIMU .

a) obieHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

- Ppa3BEepHYTO U JIOTUYHO MH3Jaratb CBOIO TOYKY 3pEHHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OoTpaXatTb B  YaCTH

[TP6 1. CdopmupoBaHHOCTH MPEACTaBICHUN O POJIHU
U MecTe (HU3UKM U AaCTPOHOMHUU B COBPEMEHHOMU
Hay4yHOM KapTHHE MHUpa, O CHCTEMOOOpa3yoollel poiu
¢busukn

B Pa3BUTHUM  €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJOIMH, O BKJIAJE POCCUHCKUX U
3apyOexXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH;

NOHUMaHWe (U3NYECKOH CYIIHOCTH HaOJI0JaeMbIX
SBICHUM MHKPOMMpA, MakKpoMupa H  MeErammpa;
IIOHUMaHue poisin aCTPOHOMUU
B IPAKTUYECKOM  JIEATEIBHOCTHM  4YEJIOBEKa W

JAJIBHENIIEM HAay4YHO-TEXHUYECKOM DPAa3BUTUH, POJIHU
buzuku
B (opMupoBaHuM Kpyrozopa u (yHKIHMOHAJIBHOU
IPaMOTHOCTH 4YeJIOBEKa J/JIsi PEHIeHHUs] MPAKTHUYECKUX
3a1a4y
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OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,

JIMYHOCTHBIE  PE3yJbTAThl  JIOJKHBI 4acTu
9KOJIOTHYECKOTO BOCIIUTAHUS:

- c(OPMHPOBAHHOCTh JKOJOTMYECKON KYIBTYphI, TIOHUMaHUE
BJIMAHHA COLIMAJIBHO-3KOHOMUNYCCKUX NPOUCCCOB Ha COCTOAHUC
MPUPOJHON M COLMAIBHON Cpellbl, OCO3HAHHME TJI00ATBLHOTO
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IUTAHUPOBAHHME M OCYIIECTBIICHUE JCHCTBUI B OKpyKarolen

OoTpaxaTb B

I[IP6 8. CdopMupoBaHHOCTHP YMEHHUS IPUMEHSTH
MOJyYeHHbIE 3HAHWA JJIsI  OOBSICHEHUS  yCIIOBHMA
NPOTEKaHUs (PU3MUECKUX SIBJIECHUM B INpUpoJe U IJis
NPUHATHAS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOU
KU3HU U1 o0ecrieyeHus 6e30IacHOCTH TP 00pallieHUH
c  ObITOBBIMH  TpuOOpaMH U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 30POBbS M COOJIOACHUSA

IIPUHIATIBL Cpelde Ha OCHOBE 3HaHHS LEJIe YCTOMYMBOIO pa3BUTHUS | HOPM JKOJOTHYECKOIO MOBEAEHHUS B OKpPYKaOLIEH
OCpPEIKITUBOTO YyeJIOBEYECTBA; cpene; TOHMMaHUE HEOOXOTUMOCTH  IPUMEHEHUS
IIPOU3BOJCTBA, aKTUBHOE  HENpUATHE  JCUCTBHH, TNPUHOCAIINX  Bpe. | JOCTIKEHHH (U3UKU U TEXHOJIOTUH ISl pAllMOHATIHLHOTO
3¢ pexTUBHO OKpY>Karoleu cpee PUPOIOTIOTB30BAHMS

JIeiCTBOBATH

B UPE3BBIYAHBIX

CI/ITyaIII/ISIX

IIK 2.4. HaBpbikn:

OcyiecTBiATh TUTAHUPOBAHMSI, BBITOIHEHHS W TIPEICTABICHUS HCCIIEAOBATEILCKOM W/WIIM TPOEKTHOW paboThl B 00JacTH (PU3HYECKOM
HCCIIEIOBATENLCKYIO | KYJIbTYPBI U CIIOPTA;

U NIPOEKTHYIO
JesITeNbHOCTD B
obnactu pU3NIECKOit
KYJIbTYpBI U CIIOpTa

YMmenus:
ONpENEATh TEMY,

Oejib U 3aJa4d, INUIAHUPOBATb HUCCIICAOBATCIBCKYIO U IIPOCKTHYHIO JACATCIBHOCTH, OCYHICCTBJIIATH

B3aUMOJICMICTBUE C PYKOBOJHWTEIEM, a TaKK€ C APYTMMH YYaCTHHKAMH COBMECTHOM IPOEKTHOM M MCCIIEI0BATEIbCKON

ACATCIIBHOCTH,

3HaHnud:

OCHOBBLI OpTraHHu3allun I/ICCHe,HOBaTeHLCKOI\/’I n HpOGKTHOﬁ ACATCIIBHOCTHU B obactu (pH3quCKOﬁ KYJIBTYPHBI U CIIOPTA,
OCHOBBI INTAHUPOBAHHMA H MCTOJUKY BBIIIOJIHCHUA MNCAArOrmM4€CKOro HCCICAOBAHUA W HNPOCKTHPOBAHUSA B obnacTu

¢u3n4ecKoil KyIbTyphl U CIIOpTa.

I1K 2.3. OdopmasaTs
pe3yJIbTaThl
METOINYECKOU U
HCCIIeI0BaTEIbCKOMN
JIeSITEILHOCTH B BUJIE
BBICTYIUICHUH,
JIOKJIaI0B, OTYCTOB.

HaBbiku:

MOJIrOTOBKH, O(hOpPMIIEHHUS U MIPE3CHTALIUH PE3YIbTATOB METOJUUECKOM 1 HCCIIeI0BaTEIbCKON AEATEIbHOCTH B BUJIE
BBICTYIUICHUH, JOKJIAJ0B, OTYETOB, METOJIMYECKUX pa3paboToK U Ap.; opopmiieHus: NopTh oMo npodeccuoHATbHBIX

JOCTHKEHMI,

VYmenus:

TOTOBUTH, O()OPMIISTH, IPEACTABIATH U 3AIIUIIATH PE3YIbTAThl METOIUYECKOM, UCCIIEIOBATENILCKON M MPOSKTHON
JESTEILHOCTH; TIPEJICTABIISATH PE3YIhTaThl COOCTBEHHOM MPO(heCCHOHATBLHOM NI TEIbHOCTH

3HaHus: TpeOOBaHMS K OPOPMIICHHIO PE3YIbTATOB METOJUUYECKOM 1 MCCIIe10BaTeIbCKON AEATEIbHOCTH; MPOLETYPhI
BBICTYIUICHUSI U 3aIIUTHI PE3YJIbTATOB METOJIMYECKOM U UCCIIEIOBATEIbCKOM paboThI;
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIATLINHBI

2.1 O6beM TUCHUILINHBI U BUABI YU4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 108
OcHoBHOE coep:KaHue 88
B T.4.

TEOPETUUECKUE 3aHITHUS 72
J1ab0paTOPHBIE 3aHIATHS 16
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (CoIep:KaHNe 16
NPUKJIATHOTO MOIYJIs1)

MIPaKTUYECKHUE 3aHITUS 16
IMpomexyTounas arrectanus (1uddepeHHPOBAHHDII 3a4eT) 4
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2.2. TemaTuyeckuii NJIAH M coJlep:KaHue TUCHUIIMHBI «DH3NKA

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U POdecCHOHAIBLHO OPHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI)

O0nLeMm
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Paszgea 1. duzuka u m

€TOAbI HAYYHOI'0 MO3HAHHUSA

Tema 1.1 Conep:xanue yueOHOro MmaTepuajia

BBenenue

Ouznka - Hayka O mpupojae. Hayunele MeTombl MO3HAHMS OKpy»Karomero wmupa. Pounb
OKCIEpUMEHTa W TEOpPUU B TMPOLECCe TO3HAHUS MPUPOJIBL. KCIEPUMEHT B (H3HKE.
MonenupoBanue Gpu3ndeckux siBIeHUN U mpoueccoB. Hayunsle runote3sl. @uznueckre 3aKOHbI U
Teopuu. ['paHUIIBI MPUMEHHUMOCTH (PU3NYeCKUX 3akoHOB. [IpuHIMn coorBeTcTBUsA. Poib 1 MecTo
¢buzuku B GOpMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI MUPA, B IPAKTUYECKOM AESITETbHOCTU
Toaen

OK 03
OK 05

Paszgea 2. Mexanuka

16

Tema 2.1

Conep:xanue yueOHOT0o MaTepuaja

Kunematuka

Mexannueckoe nBukKeHHEe. OTHOCHUTENBHOCTh MEXaHHMYecKoro ABmkeHus. CucremMa oTcyeTa.
Tpaexropus. Ilepemenienne, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaibHOW TOUYKH, UX MPOEKIMH HAa OCH CHUCTeMbl KoopauHaT. CloKeHHe MepeMelieHU u
CIIOXKCHHE CKOpOCTei. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE JaBrokeHue. ['paduku
3aBHCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, MIYTH U MEepPEMEIIeHUs] MaTepruaibHOU TOUYKH OT
BpeMeHu. CB0OOHOE TazieHUE. YCKOpeHHe CBOOOMHOTO majeHus. KpuBoinHelHOe TBUKEHUE.
JIBukeHre MaTepuaabHOM TOUKH IO OKPYKHOCTH. YTIOBash CKOpPOCTb, JIMHEWHAas CKOPOCTb.
[lepuon wu wacrora. LleHTpocTpemuTenbHOE yCKOpeHHE. TeXHWYEeCKHe YCTpPOWcTBa U
MPAKTHYECKOE MPUMEHEHHUE: CIIIIOMETP, ABI)KEHHE CHAPSIOB, LIETIHbIE U PEMEHHBIE Mepelayuu.

[TpakTrueckue pabOThI:

W3mepeHrie MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOWIEHHS MEXKAY NyTSIMH, NPONHIACHHBIMM TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE INPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBWXKCHUU C HAYaJIbHOW CKOPOCTBIO,
paBHOM HYIIIO.

W3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yueHue aBuxeHus tena, OpOIIeHHOT0 TOPU30HTAIBHO

Tema 2.2

Coaep:xanue yueOHOro MmaTepuaja

JlnHamuka

[Ipunnun otHocutenbHOCTH ['ammies. IlepBeiii 3akoH HproToHa. MHepuuaneHblE CHUCTEMBI
orcueta. Macca tena. Cuna. Ilpunnmn cynepnozunuu cui. Bropoil 3akoH HbroToHa s

OK 01
OK 02
OK 04
OK 05
OK 07
[1IK 2.4
IIK 2.3
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MaTepHaIbHOW TOYKM B MHepiuaibHOM cucteme orcueta (MCO). Tperunii 3akon HeroToHa st
MaTepUalbHBIX TOYEK. 3aKOH BceMupHoro TtsiroteHus. Cuna Ttspkectu. IlepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUS U cuiia TpeHus okos. Koaddumment tpenus. Cuna cConpoTUBIECHUS MPU JBUKCHUN
Tena B KUIKOCTH WM rase. [locrynarenbHoe U BpalaTesibHOE ABM)KEHHUE aOCOJIIOTHO TBEPIOTO
Tena. MOMEHT CUJTbl OTHOCUTEIBHO OCH BpaleHus. [lneuo cuibl. Y cinoBust paBHOBECHUSI TBEPIOTO
tena B UCO. TexHuueckue yCcTpOMCTBA M MPaKTUUECKOE MTPUMEHEHHUE: MOAMIMITHUKH, JBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

[TpakTuyeckue paboOTHI:

N3yuenne ABMKeHUs OpycKa 110 HAKJIOHHOM IIIOCKOCTH MO/ JEHCTBUEM HECKOJIBKUX CHII.
HccnenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OpPMUPOBAHHON NpYKUHE U
PE3NHOBOM 00pasiie OT BETHMYMHBI UX Ae(hopMaIim.

HccienoBanue ycIOBUM paBHOBECHUS TBEPIOrO TeJla, UMEIOLIEr0 OCh BPAIllCHHUS

Tema 2.3
3aKOHBI COXPAHCHHS
B MEXAHUKE

Conep:kaHue y4eGHOT0 MaTepuaJa:

NMnynbc mMaTepuaibHOM TOYKHM, CUCTEMbl MaTE€pUAIbHBIX TOUYeK. VIMIyJIbC CUIIBI U U3MEHEHHE
UMITynbca Tena. 3akoH coxpaHenus mmnyibca B MCO. PeaktuBHOe nBmkenue. PaGora cuibl.
MormHocts cuibl. KuHeTnueckas »Heprusi MartepualibHOM Touku. Teopema 00 H3MEHEHUU
KuHeThdeckol sHeprud. lloreHumanbHas sHeprus. [loTeHuumanbHass BHEPrust  yYHpyro
nedopMupoBaHHON TpyxuHbL. [loTeHIManpHas SHeprus Tena BOJIM3M TMOBEPXHOCTH 3EMIIH.
[ToreHuManpHble W HEMOTEHUMaJIbHble CUIbl. CBs3p pabOThl HEMOTEHLIMAJIbHBIX CHII C
W3MEHEHNEM MEXAHWYECKON DHEPIHU CUCTEMBI TENl. 3aKOH COXPAHEHUS] MEXaHUYECKOW dHEPIuu.
Vipyrue u Heynpyrue CTOJKHOBEHUS. TE€XHUYECKHE YCTPOWCTBA M NMPAKTHYECKOE NMPUMEHEHUE:
BOJOMET, KOIIEp, IPYKUHHBIN IUCTOJIET, IBUKECHUE PAKET

[TpakTrueckue pabOThI:
N3yueHue cBsA3M CKOpOCTEH Tel MPH HEYIPYroM yaape.
HccnenoBanue CBs3M pabOTHI CHIIBI C HI3MEHEHNEM MEXaHWYECKOH SHEPTUH Tea

IIpodeccrnonaibHO OPHEHTHPOBAHHOE COJEPKaHUe (CoaepKaHue MPUKJIIATHOTO MOYJIs1)

IlpakTHyeckne 3aHATHA
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[TpakTrueckas pabora: TexHuyeckue ycTpoiucTBa U MPAKTUUECKOE MPUMEHEHNE: B CKOPOCTHBIX U
CKOPOCTHO-CWJIOBBIX ~ BHMJax CIOpTa: CHOUAOMETpP, cUiIoMep (KUCTEBOM  JIMHAMOMET)
nuHamu4deckas rardopma, M3mepenue cuiibl cuioMepoM. [[BuMKeHHE CHOPTHUBHBIX CHApSAOB,
LENHbIE M PEMEHHbIE IepeAauy, IOAIUIHUKYA, BOJIOMET, KOMEp, IPYKUHHBIM IHUCTOJIET,
JBUKEHHE UCKYCCTBEHHBIX CIYTHUKOB M pakeT. CpeAcTBa YMEHbIICHUS WU YBEIUYEHUS TPEHUS
B CIIOpTE.

[TpakTnueckast pabora: Pemenue 3agau Ha pacueT KMHEMAaTHYECKHX XapaKTEPUCTHK B CIIOpTE.
Hcnonb30BaHue 3aKOHOB MEXAHUKU JUISI OOBSICHEHHS JBWKCHUS HEOCCHBIX TN W JUIS PAa3BUTHS
KOCMHUYECKHX HCCIICOBAHUM, TPaHUIbl MPUMEHUMOCTH KIACCHYECKON MexaHuku. Mmuranus
HEBECOMOCTH

Pa3nen 3. MoJiekyisipHast GU3MKa U TEPMOJANHAMHUKA 22
Tema 3.1 Conep:xanue yueOHOIo MaTepuaJia: 4
OCHOBBI OcCHOBHbIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOE  JBHYKEHHE.
MOJICKYJISIPHO- Huddysus. Xapakrep ABUKEHUS U B3aUMOACHCTBUS YacTHI] BellecTBa. Moienu cTpoeHust ra3os,
KMHETUYECKOU JKUJKOCTEH M TBEPJBIX TENl U 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
TEOPUU pasmepsl Mosiekyn. KommuectBo BemectBa. [locrosiHHass ABoragpo. TeruioBoe paBHOBeCHE.

Temneparypa um ee usmepenue. lllkana temneparyp Llenscusa. Mopenbs wnaeanpHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUUECKOW TEOpPUU HJIeAIbHOro Tra3a. AOCOIoTHas
TEMIEparypa Kak Mepa CpelHed KUHETHYECKOW SHEpruu TEIUIOBOrO JIBUKEHHUS 4YacTHIl rasa.
[Ikana temneparyp KeneBuna. Ypasuenne MenaeneeBa-Knaneiipona. 3akoHn JlansToHa. I'a30BbIe
3akoHbl. M30mporeccsl B W€aJIbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM BEILlECTBA: M30TEpMa,
u3o0xopa, u3obapa. TexHHWYEeCKHE YCTpOHCTBa W NPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP,
Gapomertp.
[TpakTyeckue paboOTHI:
N3Mmepenne macchbl BO3ayxa KJIacCHOM KoMHate. VMccnenoBanre 3aBUCUMOCTH MEXKITY
napaMeTpamMy COCTOSIHUS Pa3pesKEHHOro rasa
JlabopaTopHble 3aHsATHSA 2
JlaGopatopHas pabota 1. M3yueHue oiHOro M3 M30MpPOLIECCOB
Tema 3.2 Copaeprxxanue y4eOHOIo MaTepuaJia: 6
OCHOBBI TepmoauHaMudeckas cucteMa. BHYTpeHHsIs SHeprus TepMOJANHAMHUYECKOW CUCTEMBI U CIOCOOBI
TCPMOJVNHAMHUKH ee u3MeHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHss1 SHEprUsl 0THOATOMHOT'O HJ€aIbHOTO

rasa. Bunpl TCILIONCpCaavYn: TCIIONPOBOJHOCTb, KOHBCKIHA, U3JTYYCHUC. TemmoeMKOCTh Tea.

VY nenbHas TemnoeMkocTh BemiectBa. KonmdecTBo TemoTsl npu Termionepenade. IlepBrlil 3akoH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TepMoauHamMuKu. [IpumMeHeHre nepBoro 3akoHa TEPMOJUHAMUKHU K H3ompoueccaM. ['papudeckas
UHTEpIpeTanuss padoThl ra3a. TeruioBbie MamuHbBL. [IpHHIMINBI JEHCTBHUS TETUIOBBIX MAIITWH.
[IpeoOpa3zoBanus sHepruu B TEIIOBbIX MamuHax. Koadduuuent nonesnoro neiictBus (naisee —
KIII) TemnoBoit mammubl. [{ukn Kapuo u ero KIIJI. Bropoii 3akoH TepMOJIMHAMHKHU.
HeoOpatumocTs mpoieccoB B MPUPOAE. IKOJIOTHYECKHE MPOOJIEMbl  TEIUIOAHEPTeTUKH.
TexHuueckrue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHWE: IBHUIaTellb BHYTPEHHETO CrOPAHMS,
OBITOBOM XOJOJUIBHUK, KOHUIIOHED

IIpakTrueckue 3aHsATUS

[TpakTnueckas pabora: M3Mepenue yneabHON TEMIOEMKOCTH

Tema 3.3
ArperaTHblie
COCTOSIHHS BEIIIECTBA
1 (ha3oBBIC
MepPEeXOIbl

Conep:xanue yueOHOT0 MaTepuaJia:

[Tapoo6pazoBanue u KoHeHcauus. Mcnapenne u kuneHue. Y iespHas TerioTa napooOpa3oBaHusi.
3aBUCHUMOCTb TEMIIEpATyphbl KUIIEHUsI OT JaBjieHUs. AOCOJIIOTHAas U OTHOCHUTEINIbHAs BIAXXKHOCTh
Bo3ayxa. Haceimennslii map. TBepaoe teno. Kpucrammnueckue u amopdHsie Tena. AHU30TPOIHS
cBoiictB kpuctayioB. JKuakue kpuctaiibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUcTalu3anus. Y aenbHas TerioTa miasineHus. CyOnaumanus. YpaBHEHHE TEIUIOBOro OajnaHca.
TexHu4ecKre yCTpoMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP, IICUXPOMETP, KATOPUMETP,

JlaGopaTopHble 3aHATHA

JlaboparopHas paboTta 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IpodeccnoHaLHO OPEHTHPOBAHHOE COlepKaHMe (CopepKaHue PUKJIATHOTO MOTYJIs)

[Tpaktuyeckas pabota: TexHHYECKHE YCTPOMCTBA M IMPAKTHUECKOE MPUMEHEHHE: TEPMOMETD,
O6apometp. OmnpeneneHne mMacchl BO3[yXa B KOMHAaTe€ Ha OCHOBE M3MEpPEHHUIl 0ObeMa KOMHATBI,
JIaBJICHUsI ¥ TEMIIEPATyphl BO31yXa B HEll. KOHTpOIIb BIa)KHOCTH BO3/1yXa B CHOPTUBHBIX 3ajax.
[TpakTnueckast pabora: TexHuUyeckue YCTpPOHCTBA M NPAKTHUECKOE IPHUMEHEHUE: JBUTaTelb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJIOAMJIBHUK, KOHIMIIMOHEP, TUTPOMETP M TICHUXPOMETP.
Koadunment mexannueckoi 3p(heKTUBHOCTH B CIIOPTE

Pa3nen 4. DaekTpoanHaMHKa

24

Tema 4.1
DJIEKTPOCTAaTUKA

Conep:kaHue y4eGHOT0 MaTepuaJa:

OnexTpuzauus Tel. ODJIEKTpUYecKHil 3apsn. [IBa Buaa anekTpudeckux 3apsnoB. lIpoBonHukw,
JTURJIEKTPUKU U TTONYIPOBOJAHUKH. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOro 3apsanaa. Bzaumoneiicteue
3apsn0B. 3akoH Kynona. Dnexkrpuueckoe nose. HanpskeHHOCTD anekTpuyeckoro moss. [IpuHiun
CYNEPHO3UINH AJIEKTPUUECKUX Mojeil. JINHUK HanpsyKeHHOCTH ajekTpudeckoro mois. Pabota
CUJI 2NeKTpocTatuueckoro mois. Ilorenmuan. PasHocts mnorteHnuanos. [IpoBogHuku u
JURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM ToJie. J{nanekTpruyeckass IpOHUIAeMOCTh. DJIEKTPOEMKOCTb.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Konzaencarop. D1eKTpOEMKOCTh IIJIOCKOTO KOHACHCATOPa. JHEPrusl 3apsKEHHOTO KOHJIEHCATopa.
TexHudyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPOCKOI,  3JIEKTPOMETP,
JIEKTpOCTaTUYECKasl 3allliTa, 3a3aMJIEHUE 3JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

[TpakTnueckas pabora: M3MepeHue 31eKTpoeMKOCTH KOHEHCATOpa

Tema 4.2
[locTOSTHHBIH
PIEKTPUYECKUN TOK.
ToKM B pa3iuyHbIX
cpenax

Conep:xanue yueOHOT0 MaTepuaJia:

DJIEKTPUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuia
toka. [locrosuubiii Tok. Hampstkenue. 3akon Oma Juisi ydacTka Ienu. DJIEKTPUUYECKOE
CONpOTUBIIEHUE. YENbHOE COMPOTUBJIEHHE BemiecTBa. [locrnenoBarensHoe, mapamienbHOE,
CMEIIaHHOE COCIMHEHUE MPOBOTHUKOB. Pabora smekrTpuueckoro Toka. 3akoH Jxoyns-Jlenna.
MoOIIHOCTD 3NIEKTPUYECKOr0 TOKa. OJIEKTPOABMKYINAs CHUJIa M BHYTPEHHEE CONpPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH Owma g mojdHOM (3aMKHYTOM) anekTpudeckoil uenu. KopoTkoe
3aMbIKaHUE.

DJNIeKTPOHHAs MPOBOJAUMOCTh TBEPJBIX METAJIOB. 3aBHCHUMOCTb CONPOTHBJICHUS METaUIOB OT
Temmneparypbl. CBepXMpOBOIUMOCTb. DIEKTPUUYECKHII TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX
nydkoB. [lomympoBomauku. CoOCTBEHHAss W TPHUMECHAS IPOBOJUMOCTH TOJTYIPOBOIHHKOB.
CaoiicTBa p-n-nepexona. [lomynpoBogHUKOBBIE TPUOOPHL. DJIEKTPUUYECKHII TOK B pacTBOpax H
pacriaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTAUYECKAS] TUCCOLUALINS. DIEKTPOIU3. DIEKTPUIECKUN TOK
B razax. CaMOCTOSITENbHBI W HECcaMOCTOSTEeNbHbIN pa3psa. Momnuus. [lnasma. Texnuueckue
YCTpOMCTBA © WX TPUMEHEHHUE: aMIIepPMETP, BOJBTMETP, pEeOCTaT, WCTOYHUKH TOKa,
AIIEKTPOHArpeBaTeNbHbIe TPHUOOPHI, TEPMOMETP COMPOTHUBIICHUS, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHnast pabota 3. M3ydeHune CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaboparopHas paboTa 4. MI3mepeHue aeKTPOABHKYIIEH CHITbI HCTOUHHUKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

Tema 4.3
MarauTtHoe noiJie.
DJIEKTPOMarHuTHas

VHTYKIIUST

Coaep:xanue yueOHOro MmaTepuaja

[TocrosiHHbIE MarHUThl. B3anmoaeicTBHE MOCTOSIHHBIX MAarHuToOB. MarHutHOe mnoje. Bekrtop
MarHuTHOM uHaykuuu. [lpunuun cynepno3unuu. JInauun maruutHol uHaykuuu. Kaptuna nunumii
MarHUTHOM WHAYKIWUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJI€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHuid N0 IIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBIEBOIO MPOBOAHUKA,
KaTylmku ¢ TokoM. OnbIT Dpcrena. BzaumonelictBue npoBoJHUKOB ¢ TokoM. Cuna AMriepa, ee
MoAyiab U Hampasienue. Cuna JlopeHia, ee MOAyJnb W HampaBieHue. [[BukeHue 3apsiKeHHOU
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YaCTHUIbl B OJTHOPOJHOM MarHUTHOM Tosie. PaGota cuitbl JlopeHna. SIBieHne aineKTpoMarHUTHON
uHaykuuu. ITorok BekTopa marHuTHOM MHAYKUMU. DJIC mHAYKUMH. 3aKOH JIEKTPOMAarHUTHOU
unaykuuu @apazes. BuxpeBoe siekTpuueckoe Moiie. DIEKTPOJBIKYIIAS CHUJIa HWHIYKIHH B
MIPOBOJIHUKE, JBMXKYIIEMCSl MOCTYMATEIbHO B OJAHOPOJAHOM MarHUTHOM moJje. IlpaBuno Jlenna.
NunyktuBHOCTh. fBieHue camoumHaykuuu. DJC caMOMHIYKIMH. DHEPrHsi MArHUTHOTO MOJIA
KATYIIKU C TOKOM. ODJIEKTPOMAarHUTHOE Iojie. TeXHUYEeCKHe YCTPOMCTBA M HUX NPUMEHEHHE:
MOCTOSTHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI, 3JIEKTPOABUTaTENb, YCKOPUTENH IE€MEHTAPHBIX YaCTHII,
WHJYKIIMOHHAS M1€Yb.

HpaKTI/I‘ICCKI/Ie pa6OTI)IZ I/I3yquI/Ie MAarHuMTHOTO ITIOJISI KaTYIIKHW C TOKOM. I/ICCJ'Ie,Z[OBaHI/IC HeﬁCTBHH
MOCTOAHHOI'O MaromuTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS 2

JlaboparopHas pabota 5. M3yueHue siBIE€HUS AIEKTPOMarHuTHOM MHIYKIMH

IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IeP:KaHNe (Colep:KaHNe MPHUKJIAHOT0 MOAYJIsT) 4

IIpakTHYecKue 3aHATHS

[Ipaktuyeckas pabora: TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: AJIEKTPOCKOTI,

JIEKTPOMETP, KOHIECHCATOpP, KOINUPOBAJIBHBIA ammapar, CTPYHHBIM INPUHTEpP, aMIEpMETp,

BOJIbTMETD, peocrar, MCTOYHUKU TOKa, 3JIEKTpOHArpeBaTeIbHbIE puOOopHI,

3JIEKTPOOCBETUTEINIbHBIE TPUOOPBI, TEPMOMETP COIPOTHUBIICHHSI, BAKYYMHBIH AHO/, TEPMUCTOPHI U

(GOTOPE3UCTOPBI,  MOJIYNPOBOJHUKOBBI  JMOJ,  TajJbBaHUKA,  IIOCTOSHHBIE  MAarHUTHI,

AIIEKTPOMArHUTHl, IEKTPOABUIaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YacTHILl, MHIYKIMOHHAS I1€Yb.

ONEeKTPOMarHUTHbIE MUOCTUMYJISITOPBI B CIIOPTE

[TpakTuyeckas pabota: Mephsl 37eKTp0o0€30MaCHOCTH, AIIEKTPOCTATUUECKAs 3allluTa, 3a3eMIICHUE

AJIEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHUE

Paznen 5. KosieGanusi 1 BOJHBI 22 OK 01

Tema 5.1 Conep:xanue yueOHOT0 MaTepuaja 6 OK 02
MexaHuueckue u Koneb6arenbHas cucrema. CBoboaHbIe koebanus. ['apmonndeckue konebanus. [lepuon, yactora, OK 04
DIIEKTPOMAarHWTHBIE | amIuinTyna u ¢asza konebanuil. [IpyxuHHBIN MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHHE OK 05
KoJIeOaHus rapMOHUYECKUX Kosebanuid. KunemaTnueckoe M JUHAMUYECKOE ONMCAaHHE KOJIeOATEIbHOTO OK 07

neuxkeHus. [IpeBpailieHue sSHepruM NpU TapMOHHUYECKHUX KoyieOaHMsX. CBsI3b aMIUIUTY/IbI
KOJICOAHUH HCXOAHOM BENMYMHBI C aMIUTUTYAOH Kojle0aHUH ee CKOPOCTH M YCKOpPEHHS.
KoneGaTenbHbIit KOHTYD. CBobOoiHBIE AJIEKTPOMAarHUTHBIE KoseOaHus
B WJCabHOM  KOJje0aTeIbHOM  KOHType.  AHAJIOTUS  MEXJIy  MEXaHWYECKUMH |
JJIeKTpOMarHuTHeIMM  KoseOanusiMu. @Dopmyna TomconHa. 3akoH COXpaHEHHs] DSHEPrUU B
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U7ealbHOM KoJjeOaTelnbHOM KOHType. BbIHYXIeHHble MexaHuuyeckue kojiebanus. Pe3oHaHc.
Pe3onancHas kpuBas.  BpIHyXJEHHbIE 3J€KTpOMarHUTHbIE KojeOaHus. I[lepeMeHHBIN TOK.
CunycoujalbHbI TEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JIeCcTBYIOIEE 3HAUEHUE CHIIBI TOKa M HampspkeHus. Tpanchopmarop. [IpousBoacTo, nepenaua u
noTpebIeHUE IIEKTPUUECKON IHEPTHH. DKOJIOTUYECKUE PUCKU IIPH MPOU3BOJICTBE ANEKTPUUECKOM
sHepruu. KynbpTypa HUCIIONB30BaHUs 3JIEKTPOIHEPTMH B MOBCEAHEBHOM XU3HHU. TexHUYecKue
YCTPOMCTBA M UX NMPUMEHEHHE: 3JIEKTPUUYECKUN 3BOHOK, '€HEpPATOp IMEPEMEHHHOIO TOKA, JTUHUU
JJIEKTpoIIepeaay.

[TpakTrueckue paboThI:

HccnenoBanue 3aBHCUMOCTH NIEPUOJIa MaJIbIX KOJieOaHUil Tpy3a HAa HUTH OT JUIMHBI HUTH M MaCChI
rpy3a. MHccrenoBanue TmepeMEHHOrO TOKa B IIENM U3 TOCJIEI0BaTeNbHO COEIUHEHHBIX
KOHJIEHCaTopa, KaTYIIKH
U pe3ncTopa

Tema 5.2
MexaHudeckue 1
PIIEKTPOMArHUTHBIE
BOJIHEI

Conep:xanue yueOHOT0 MaTepuaja

Mexanudeckue BOJHBI, yclioBHsl pactpoctpaHenus. Ilepuon. CkopocTh pacnpoCTpaHeHHs M
JUTMHA BOJIHEL. [lonepeunbie U poaoapHbIe BOJHEL. MHTEepdepentus u nudpakins MeXaHHIeCKUX
BOJIH. 3ByK. CKOpocTh 3ByKa. ' poMKkoCTh 3ByKa. Bricota ToHa. TeMOp 3ByKka. DIeKTpOMarHuTHHIE
BOJIHBI. Y CIIOBHUSI U3JIYYEHUS JIEKTPOMArHUTHBIX BOJH. B3anmuas opueHTanusa BekTopoB E, B u v
B JJICKTPOMAarHUTHOW BOJHE B Bakyyme. (CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KCHUE,
npesomiieHue, nojispuzanus, tudpaxkuus, nHTepdeperus. CKOpocTh 3JIEKTPOMAarHUTHBIX BOJIH.
[Mlkana »7eKTPOMarHUTHBIX BONH. [IpriMeHeHHe SJIEeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[lpuHIMIIBI paTuOCBA3M U TeNEeBUACHUSA. Pamuosiokamus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXKarolle cpelibl

Tema 5.3
OnTuka

[IpamonnHENTHOE pacpoCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyd cBera. TodyeuHblid HCTOYHUK
cBeta. OTpakeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue M300paKeHHH B IIOCKOM
3epkane. IIpenmomienue cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIOTHBIM TOKa3aTelb
npeiomienus. [lonmHoe BHyTpeHHee oTpakeHue. IIpenenpHbI yron MOJHOIO BHYTPEHHETO
orpaxkeHus. Jlucnepcusi cBera. CioxHbIi coctaB Oenmoro cera. llser. ColOuparomue u
pacceuBatomye JUH3bI. ToHKast muH3a. POKYCHOE PaCcCTOSHUE M ONTHYECKAs CUJIa TOHKOM JIMH3BI.
[TocTpoenne n3o00paxxeHut B COOMPAOIINX U pacCeUBAIOIINX JWH3aX. Dopmysa TOHKOW JTUH3HI.
VBenuyenue, naBaemoe JMH30H. [Ipenensl MpUMEHUMOCTH reOMETpUYecKoil onTuku. BoiHoBas
ontuka.HTepdepentius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOMIOACHUSI MAKCUMYMOB H
MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JABYX CHH(DA3HBIX KOTEPEHTHBIX HUCTOYHHUKOB.
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Hudpaxus ceera. Judpakimonsas pemierka. Y clioBUe HaOMIOACHNS TJIaBHBIX MAaKCUMYMOB TIPH
NaJCHUH MOHOXPOMATHYECKOTO CBeTa Ha AUQPPAKIUOHHYIO perierky. [lomspuzamus caerta.
TexHuueckue ycTpoiCTBa U UX NPUMEHEHUE: OYKH, JIyIa, IPOCKIMOHHBINA aInmapar, MUKPOCKOIL,
TEJIECKOII, BOJIOKOHHAS ONITHKA, MOJISAPOU, TUPPAKIIMOHHAS PEIIETKA.

[TpakTnueckas pabora: Habmonenue nucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlabopatopHas pabota 6. I3mMepeHne nokaszaresi MpeJIOMIICHHUs CTEKIIa
JlabGopaTtopHast pabora 7. VccienoBanue CBOMCTB M300pa)KEHUN B TMH3AX

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUE (CoepKaHUe TPUKJIATHOTO MOTYJIs1)

IIpakTnyeckue 3ansaTus

[Ipaktuyeckas pabora: TexHHMUECKHe YCTPOMCTBA M TPAKTHYECKOE IMPHUMEHEHHE: cericMorpad
JNIEKTPUYECKUN 3BOHOK, I€HEPATOp NEPEMEHHOIO TOKa, JIMHUM JJIEKTPOIEpesad, My3bIKaJbHbIE
HHCTPYMCHTLI, YJIbTPAa3BYKOBad AWMArHOCTHKAa B TCXHHUKE M MCAWLMUHC, padap, paaiuOlpHCMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neus, ouky, yyna, (oroanmnapar, NpOEKLUOHHBINA anmnapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIHOHHAS PEIIETKA, MOSPOHI, TEIECKOII.
[Tpaktuyeckas paborta: Buasl msmydenuil. Buabl crnektpoB. CrekTpbl ucnyckaHus. CrekTpbl
nornomenus. CnekrpanbHelii  aHanu3. CHeKTpaidbHbIE KJIACCHI 3Be3[. YIbTpaduoieToBoe
uznydenue. Mudpakpacnoe usinyuenue. Pentrenosckue nyun. MIx mpupoga u cpoiicrsa. Illkana
HIIEKTPOMArHUTHBIX M3IIydeHUH. 3anuTHEIE (POTOXPOMHBIE OYKH B CIIOPTE .

Paznen 6. OcHOBBI cHelMATBbHOM TEOPUHM OTHOCHTEJIbLHOCTH

Tema 6.1
(OCHOBBI TEOPHUH
OTHOCHUTEIIEHOCTH

Conep:xanue yueOHOro MaTepuajia

I'paHuubl  NPUMEHUMOCTH  KJIACCHYECKOM MeXaHukH. llocTymarel cnenuanbHONW — TEOpUH
OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPHHIUII
OTHOCHUTEJIbHOCTH OWHIITEITHA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU M
COKpAIlIeHUE JJIUHBI. DHEPrus W UMITYJIbC CBOOOAHOM yacTUIbl. CBs3b Macchl C DHEpruerd u
UMITYJTBCOM CBOOOTHOM YacTUIIBI. DHEPTHs MOKOsI CBOOOTHON YaCTHUIIBI

OK 01
OK 02
OK 04
OK 05

Pa3nes 7. KBantoBas ¢pusuka

14

Tema 7.1
JIIEMEHTHI
KBAaHTOBOU OIITUKU

Conep:xanue yueOHOTo MaTepuajia

®otonbl. Popmyna [Tnanka cBs3u 3HEpruu GOTOHA C €r0 YaCTOTOH. DHEPrus U UMIYIbC (POTOHA.
OtkpeiTue u uccienopanue ¢orordpdexra. Onbitel A.I. CroneroBa. 3akoHbl (poTodddexTa.
VYpaBuenue DinmreitHa a1 Gortoaddexra. "Kpacnas rpanuna” pororddexra. JlaBienue cpera.
Omertel [1.H. JlebeneBa. XuMudeckoe IeiiCTBHE CBETA

Tema 7.2

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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CTpoeHue aToma

Mopnenb atoma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoeHus atoma. [lnanerapras
mogens aroma. Iloctynarel bopa. M3nyuenue u morsiouieHre (OTOHOB MPH MEPEXOAe aToMa ¢
OJIHOTO YPOBHS SHEpPIruu Ha Apyroi. Buasl ciektpoB. CHIEeKTp ypOBHEN SHEPIrUM aToMa BOJIOPOJA.
BosiHoBeie cBoiicTBa wactull. BonHel e bpoina.  KoprnyckylsspHO-BOJHOBOM — Iyanu3M.
Judpakius 31eKTpoHOB B KpucTajuiax. ClIOHTaHHOE M BBIHYKICHHOE M3ITydyeHHUe. Y CTPOICTBO U
OpUHIUN  paboThl  Jazepa. TeXHWYECKHe YCTPOWCTBA M IMPAKTHYECKOE IPHUMEHEHHE:
CHEKTPaJIbHBIN aHaJu3,(CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTED.

[IpakTrueckue 3aHATUS

[TpakTnueckas pabora: HabmroneHue nuHeiiuaToro crekrpa

Tema 7.3
ATOMHOE S7pO

Coaep:xanue yueOHOT0 MaTepHaJia

Metozabl HAaOMIOEHUST U PETUCTPAllMU IEMEHTApHbIX 4acTull. OTKpBITHE PajlOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHnio cocTaBa paJloOaKTHBHOTO m3nydeHus. CBoicTBa anbga-,
6era-, raMMa-u3ay4eHus. BiausHue paguoakTHBHOCTH Ha JKUBbIe OpraHu3Mbl. OTKpBITHE IPOTOHA
u HeiitpoHa. Hykionnas monens sigpa IeiizenOepra-lBanenko. 3apsin siapa. MaccoBoe 4uCIo
anpa. U3otonsl. Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydyeHue.
3aKOH paJMOaKTUBHOTO pacmana. JHEPrusl CBS3M HYKJIOHOB B siape. Snepubie cuibl. Jledekr
Maccel gapa. AnepHeie peakinuu. JleneHue m cuHTe3 saep. AnepHbelid peakTop. TepMosaepHbIN
cunre3. IIpoOiaeMbl W TEePCIEKTUBHI SIEPHOW SHEPTETHUKU. DKOJOTMYECKHE ACTEKTHI SIIEPHOM
SHEPreTUKU.  OiieMeHTapHble  4dacTuupl.  OTKpbiTME  MNO3UTpOHA.  DyHIaMEHTaJbHbIE
B3aUMOJECUCTBUA. TeXHHUYECKHE YCTPOMCTBA M NPAKTUYECKOE NMPHUMEHEHME: O3MMETp, KaMmepa
Bunbcona, siaepHblil peakTop, aToMHasi Oomo0a.

ITpakTueckue 3aHsATHS

ITpakTtuyeckas pabora: MccnenoBanue TpekoB yacTUll (110 rOTOBBIM (oTorpadusim)

IpodeccuoHalLHO OPHEHTHPOBAHHOE CO/lepKaHUe (CoAepKaHNe MTPUKJIATHOTO MOTYJIsI)

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckas pabora:

1. llenoBas urpa: [loHSATHS, CBSI3aHHBIE C M3y4YE€HHEM METOJOB HAYyYHOTO MO3HAHUSA: SIBJICHUE,
Hay4HbIH (pakT, runores3a, puU3MYecKas BEIMYMHA, 3aKOH, TEOPHs, HAOJIOJCHHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE, MOJIEINIb, U3MEPECHHUE.

2. TlpakTmueckas pabota: TexHHUECKHE YCTPOHCTBA W TPAKTHUECKOE MPUMEHEHHE B CIIOpTE:
dboToreMeHT, POTOAATYNK AJIT AaBTOMATU3AINH U3MEPEHUIN 1 KOHTPOJIS pe3yIbTaTOB, HATPYIHBIH
u ontuueckuil matuuk s uaMmepenus UCC, onThyeckwii TaTYMK B Yacax,CoJHEYHas Oarapes,
CBETOJIMO/I, CIIEKTPOCKOIL, JIa3€p, KBAHTOBBIM KOMIIBIOTED, TO3UMETP, Kamepa BuibcoHa, saepHbli
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‘ peakTop, arToMHas bomba

Pa3nes 8. DiieMeHTBHI ACTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
DIIEMEHTBI
ACTPOHOMHH U
acTpopu3uKu

Conep:xanue yueOHOro MmaTepuajia

Bun 3Be3gHoro Heba. Co3Be3nus, sipKkue 3Be3/bl, IUIAHETHI, X BUAUMOE ABMKeHue. CoiaHeuHas
cucreMa. [lmanerst 3emMHoi rpynmbl. [lmanersi-rurantel. Manbie Tena COJIHEUHOH CHCTEMBI.
Connue, gorocdepa u armocdepa. Conneunast akTuBHOCTb. Mctounnk sHeprun ConHIa U 3BE3/1.
3Be3/lbl, WX OCHOBHBIC XapaKTEPUCTHUKU: MacCCa, CBETUMOCTb, pPaJAMYC, TEMIeparypa, HuX
B3aUMOCBSI3b. 3BE3/Ibl TJIABHOW I1OCJIEA0BATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB' IS
3B€3]] [IJIaBHOM  TOCJIENOBaTeNIbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKICHUH U HBooMU COJHIA U 3B€3/1. DTallbl )KU3HU 3B€3/1. MIIeUHbIi
[Tyth - Hama [Nanaktuka. CnupanbHas cTpykTypa [anakTuku, pacupeaeneHue 38e3/, ra3a u IbLIu.
[Tonoxxenne u nBwkenue Connuna B [amaktuke. Ilinockas u  cdepuueckas mOJICHUCTEMBI
lNanaktuku. Tunel ranaktuk. PaguoranakTuku u KBazapbl. UepHbIE IbIpbl B sIpax TajaKTHK.
Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66mna. Pa30Oeranue ramaktux. Teopust bombiioro
B3pbIBa. Mojenb «ropsiueii Beenennoii». Macmtabnast ctpyktypa Beenennoil. MeraranakTuka.
Hepemennsie npob6ieMbl aCTpOHOMUU

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota 8. HaGnroaeHust HEBOOPY>KEHHBIM IJ1a30M C UCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MIPUIIOKEHUH JJISI ONIPEICIICHUS MOJI0KEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311si CeBEpHOro Moiymapus 1 sipkue 3Be3/1bl

OK 01
OK 02
OK 03
OK 05
OK 07

IMpomexyrounas arrectamus ([uddepeHnnpoBaHHbIi 3a4eT)

Bcero:

108
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3. VCJIOBUS PEAJIM3AIIAM ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATLITAHBI

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecle4eHn 0

Peanu3anus nporpaMMel AUCHUITLIMHBI TpeOyeT HATHYHS y4eOHOTo KaOnHeTa (hU3HKH.

B kabunere ¢Qu3MKU MODKHO OBITH HEOOXOAMMOE JlabopaTopHOE 000pyAOBaHUE IS
BBINIOJIHEHUSI YKA3aHHBIX B MPOrpaMMe 1O (U3UKE JIAOOPATOPHBIX M NPAKTUYECKUX padoT u
JeMOHCTpallMOHHOe oOopyaoBaHue. JleMoHCcTpannoHHOE O00OpymoBaHue (opMupyercss B
COOTBETCTBUHM C IPHUHIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M OOECIICUYMBACT ITOCTAaHOBKY
NEPEYHCICHHBIX B IporpaMme 1O (HU3MKE KIIOUEBBIX JEMOHCTpPAIMi Ui HCCIEeIOBaHUs
U3y4aeMbIX SIBICHUH M MPOIECCOB, SMIMPUYECKHX U (QYHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX NpuMeHeHuil. JlabopatopHoe 0O0OpyZOBaHUE Ml YUYEHHUECKUX MPAKTHUECKUX
paboT ¢dopmupyeTcss B BUJEC TEMAaTHYECKUX KOMIUICKTOB M 00ECIICUYMBACTCS B PAcYETe OHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTHuecKue KOMIUIEKTHI JIaOOpaTOpHOTO 000pyIOBaHUS
JOJDKHBI  OBITh TIOCTPOEHBI Ha KOMIUICKCHOM HCIOJb30BAaHUU AHAJOTOBBIX U IH(PPOBBIX
nprOOpPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

O6opynoBanue yueOHOro kabuHera:

- MOCAJJ0YHBIE MECTA 10 KOJIMYECTBY O0YJArOIINXCS;

- pabodee MECTO MPeroIaBaTes;

- KOMILJIEKT y4eOHO-HarIsAHbIX 10COOUIA;

- KOMIUJIEKT 3JICKTPOHHBIX BU/IC€OMATEPHAIIOB,;

- 3aJJaHMs [T IPOBEPOUYHBIX paboT;

- IpoeCcCHOHATIBLHO OPUCHTUPOBAHHBIC 3aJaHNS;

- MaTepuaibl JUQPepeHIIMPOBAHHOTO 3a4YeTa.

Texandeckue cpeacTBa 0OyueHHUS:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM ITPOTPaMMHBIM 00eCIIeUeHNEM;

- IPOEKTOP C FIKPAHOM.

- 3a;mel  (OmOMMOTEKa, YWTAJIbHBIA 3al C  BBIXOJOM B  HMH(OpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTb VIHTepHeT).

[IpumepHBIii nepedeHb JEMOHCTPALMOHHOTO U J1a00paTOPHOTO 00OPYIOBaHMUS:

1. [Tudposas nmabopaTopust 1o (HhU3MKe AJS MPernoiaBarTens,

2. [udposas nabopaTopus 1o GpuzMKe AJIs 00yUJarOIEerocs,

3. Becrsl TexHUUeCKUe ¢ pa3HOBECAMU;

4. KommuiexT 151 1abopaTopHOro NpakTUKyMa 1o OINTHKE;

S. KommekT [u1st 1abopaTopHOro MpakTHKyMa 0 MEXaHUKE;

6. Kommiekt st 1abopaTopHOro MpakTUKymMa IO MOJIEKYJISIPHOM (Qu3uKe U
TEPMOJIMHAMMUKE;

7. KomruiekT 151 1abopaTopHOTO MPaKTUKyMa IO DJIEKTPUUECTBY (C TeHEpaToOpoOM);

8. KommekT /i u3ydeHus: BO30OOHOBIIIEMBIX MCTOYHHUKOB SHEPTHM (CONHEUHOM,
BETPOBOI HEPIUH, OHO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKON IHEPTETUKH );

9. AmnepmeTtp n1abopaTopHBIH;

10. Bonbr™merp nabopaTtopHbIii;

11. Konopumerp ¢ HabopoM KalopUMETpUIECKUX TET;

12. TepmomeTp 1abopaTOPHHBIiL;

13. KommekT ansi u3ydeHHs: OCHOB MEXaHMKH, NMHEBMATUKM M BO300HOBIISEMBIX

HCTOYHUKOB SHEPTHH;
14. Bapomerp-anepous;

15. biiok nuTaHus peryinupyemslii;

16. Be6-kaMepa Ha TOJBUYKHOM IITATHUBE;

17. Buneokamepa st paboThl C ONTUYECKUMH MPUOOPaAMH,
18. I"'enepatop 3ByKOBOIi;

19. ['urpometp (cuxpomerp);
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

['py3 HaOOpHBIii;

JnHamomeTp 1eMOHCTpallMOHHbIN;

KoMruiekT nocyibl 1I€MOHCTPAIMOHHON ¢ TPUHAIJICKHOCTSIMU;
MaHOMeETp KUJIKOCTHOM JI€MOHCTPAlMOHHbIN;

Mertp 1eMOHCTpaMOHHBIN;

MuUKpOCKOIT IEMOHCTPALIMOHHBIH;

Hacoc BakyymHbI111 KOMOBCKOTO;

CTOJIMK IOIbEMHBII;

[IITaTHB TEMOHCTPAIMOHHBIN (PH3NIECKHIA,

DJIEKTPOIUIUTKA;

Habop neMoHCTpaliMOHHBIN IO MEXaHUYECKUM SIBJIICHUSIM;
Habop nemoHCTpaloHHBIH [0 TUHAMUKE BPalaTeIbHOTO JIBH)KEHUS;
Habop neMoHCTpaIrmOHHBIN 10 MEXaHUYECKUM KOJICOAHUSIM;
Habop neMoHCcTpalioHHBIM BOJTHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastauk MakcBea;

Habop ten paBHOrO 00BEMA;

HabGop Ten paBHOI Macchl;

[Tpubop i feMOHCTpauu aTMOC(HEPHOTO JaBJICHHUS,
[Ipu3ma, HaKJIOHAIOIIASICS C OTBECOM;

PpIuar nemoHCTpauMOHHBIN;

Cocynsl coobiaronuecs;

CrakaH OTJIMBHOI 1I€MOHCTPAIIMOHHBIH;

Tpybxa HproToHa;

[Tap ITackans;

Habop neMoHCTpaloHHBIH 110 MOJEKYASIPHON (PU3KKE U TETNIOBBIM SBICHUSIM;
Habop neMoHCTpaioHHbBIN IO Ta30BBIM 3aKOHAM;

Habop xanumisipos;

TpyOka m1st AeMOHCTpAIMK KOHBEKIIUHU B KUIKOCTH;
[{unuHapBl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIOM;

BBICOKOBOIBTHBIN UCTOYHUK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIHUKAX;

KommiekT mnpubOpoB W TpUHAUIEKHOCTEH [Nl JAEMOHCTpallid CBOWCTB

SJICKTPOMArHuUTHBIX BOJIH;

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

KommiexT nprOopoB /Ui U3y4eHHs IPUHLUIIOB PaHoNprUeMa U paguonepeiadn;
Kommuiekt npoBoios;

Marsut n1yrooOpa3Hblif;

Maruur nojaocoBOM 1€MOHCTPAIlMOHHBIN;

MainuHa snexkrpodopHasi;

MasTHHK 3JIEKTPOCTaTUYECKUI;

Habop no n3yueHunio MarHuTHOTO MOJIst 3eMJIH;

Habop nemMoHCcTpaliioHHBIM 10 MArHUTHOMY IOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHCTpalinOHHBIH O TOTYIPOBOJHUKAM;

Habop nemMoHCTpaIoHHBIH 110 TOCTOSSHHOMY TOKY;

Habop neMOoHCTpalnOHHBIH MO JIEKTPUYECKOMY TOKY B BAKYYME;
Habop neMoHCTpaIoHHBIH 10 3JeKTPOAMHAMHUKE;

Habop ans neMoHCTpaui MarHuTHBIX MOJICH;

HabGop m1st teMoHCTpariy 3JeKTPUIECKHUX TOJICH;

Tpancdopmarop yueOHBIH;
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71. ITanouka cTEKIsIHHAL;

72. ITanouka >00HUTOBAS;

73. [Tpubop Jlenma;

74. CTpenku MarHUTHBIE HA ITATHBAX;

75. CynraH 351eKTpOCTaTUYECKU;

76. [IITaTUBBI H30JUPYIOIINE;

77, DJEeKTpPOMAarHuT pa30opHBIii;

78. Habop neMoHCTpaliMOHHBIN MO0 TEOMETPUUYECKOMN OITHKE;
79. Habop neMoHCTpanimoHHBI 110 BOJTHOBOM OIITHKE;

80. CHeKTpOCKON IBYXTPYOHBIIA;

81. Habop crniekTpanbHbIX TPYOOK C HICTOYHHUKOM IUTAHUS;
82. YcranoBka 1y1s uzydenus porodddexra;

83.  Habop nemMoHCTpannoHHBIH 10 ocTosHHOM [1nanka;

84. KoMIuieKT HarsiiHbIX TTOCOOMH 7151 IIOCTOSTHHOTO MCIIOJb30BAHHUS;
85. KommiekT moptperoB aiist ohopmiieHus: KabuHeTa;

86. KoMmiekT 1eMOHCTpallMOHHBIX Y4eOHbIX TaOIHII.

[TpumepHBIi TepeueHb JEMOHCTPAMOHHOTO M J1A0OpaTOPHOrO OO0OpPYJOBAHUS HOCHUT
PEKOMEHIaTEIIbHBIN XapaKTep.

[Tpu Hamuuum HEOOXOAMMOTO 000pYIOBaHUS 3aHATHS MO (GU3MKE B HEKOTOPBIX CIydasx
MOTYT TIPOBOJIUTHCS B MMEIOIIMXCA B OOpa30BaTelIbHOW OpPraHM3allMd MAaCTEPCKUX HIIH
nabopaTopusx.

3.2. YciioBus peajM3allii NPOrpaMMbl Y4eOHOH M CHUTLIHHBI
Jia peanu3zanuy OporpaMMel y4eOHOM JUCHMIUIMHBI MPEAYCMOTPEH KaOuHeT «Du3uka»
OCHAILIEHHBIH B COOTBETCTBUU C M. 6.1.2.1 nmpumepHOil OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBI
O CIIEUATbHOCTH.
KaOuner «®@usuka»

Ne | HaumenoBanue o0opynoBanus ‘ TexHnYeckoe ONnucaHne

I CHCIIHﬂJIH:SHpOBﬁHHﬂﬂ Me0eJIb U CHCTEMbI XPpaHCHUSA

OcHoBHOe 000pynOBaHHE

1 | Paboune mecTa oOyyarommxcs 28 moca0uHBIX MeCTa

2 | Pabouee MecTo nmpemnojaBaresis 1 MecTo

JlonosiHuTEILHOE 000PYIOBAHKE

3. | lka¢ muiareabHbII

[lIxad KHMKHBIHI

4 | [lut pacnpenenuTenbHbIH
Cron 1eMOHCTpAaIMOHHBIN
Cromn B 1aboparopuu

N N

II Texun4yeckue cpeacraa

OcHoBHOe 000py10BaHUE

1 | demoHcTpanmonHoe u/unu naTepaktuBHoe | [Ipoextop Vauw Sonik, sxpan
o0opyoBaHue

2 | JIuneH3noHHOe NporpaMMHoe o0ecrieyeHre Linux

3 | KomnbroTep ¢ BBIXOIOM B JIOKIBHYIO U hp
106abHYI0 ceTh HTepHeT

4 | Tlpuntep -

JlonosiHuTEILHOE 000PYIOBAHKE

111 /IlemoHcTpanoHHbIe Y4eOHO-HALVISIAHbIE IOCOOUS

OcHoBHOe 000pynOBaHHe

1 | Yue6HO-MeTommuecKHii KOMILTEKC 110 \ OneKTPOHHBIN
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JUCLHUILINHE

2 | YuebHble mocoous e KOMIUIEKT npe3eHTanui 1o BceM
Buneopunbmbl paszzenam IporpamMmsl
[Ipesenranuu Kk ypokam e PaznaTounklii MaTtepuai no

paszzesaM IporpamMmsl

3 | AugakTHuecKuil 1 JeMOHCTPAIMOHHBIN Tabnuipl o paszaenam nNporpamMmmel ( B TOM

Marepua, HeOOXOIUMBIN JJIsl OpraHU3aluy | YUCIIE MICKTPOHHBIE)
KaueCTBEHHOTO 00y4YeHHUs

3.3 Undopmannornoe odecnedyeHue 00yuyeHust

Jns peanuzanuu nporpamMmbl  OuOnuoTeuHslid  GoHA 00pa3zoBaTeNbHONW OpraHU3ALUN
JIOJDKEH MMETh TIeYaTHBIC W/WIIN AJICKTPOHHBIE 00pa3oBaTeIbHbIe U HH(OPMAIIMOHHBIE PECYPCHI,
JUIsl UICTIOJIb30BaHMs B 00pazoBaresnbHOM Ipouecce. [Ipu ¢popmupoBanuu 0ubamoreunoro (onaa
00pa3oBaTeIbHON OpraHu3alMell BHIOMpAETCsl HE MEHEe OJHOTO HM3JaHHS W3 IePEUHCIICHHBIX
HIDKE TEYaTHBIX W3JaHWi W (WJIM) DJIEKTPOHHBIX W3JJAHWW B Ka4eCTBE OCHOBHOTO, MPH 3TOM
CITIHCOK, MOXKET OBITh JOTIOJIHCH HOBBIMU M3JaHUSIMH.

OcHOBHbIE NeYaTHbIE U JIEKTPOHHbIE U3TaHUS

Oos3arenbHBbIC y4eOHBbIC MATEPHAJIBI I YYCHHKA

®wusuka : yueobnuk ms CI1O: 6a3oBsiii yposers/ H.C. [lypeimiesa u ap.-M.:
«IIpocsemenuey, 2024-512 c.

[Tpaktukym no pemenunto 3anad o ¢usuxe CI1O: 6a3oBbiii yposens/ H.C. [TypsieBa-M.:
«IIpocsemienuey, 2024

MeTtonnueckne MaTepuaJibl 1JIs1 YUUTEsI

1.0.N.I'pomueBa TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSTENIbHBIE PA0OTHI IO (PU3HKE
¢uzuke 10-11 kn

HNurepHer-pecypcebl:

1. http://www.physics.ru — oTkpbiTas QpusnKa.

2. http://www.fizika.ru — dusuka.ru.

3. http://fisika.home.nov.ru — Tonbko B ®U3HKE COMB.

4. http://www.gomulina.orc.ru — BUpTyaabHbIA METOAUYECKHI KaOMHET yuauTens pU3NKU
U aCTPOHOMUH.

5. http://physics.nad.ru/physics.htm — caiiT «®u3uka B aHUMAIHIX.

6. http://www.int-edu.ru/hage.php?id=931 — macrep-knacc «Kusas puzuxa.

7. http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm—mudpposas
nabopatopus «Apxumeny. JlabopaTopHslie paboThI 1o (pusmKe.

8. http://somit.ru/index_demo.htm - BUPTYaJIbHbIC J1abopaTopuu
(MHTEepaKTUBHBIE MOJICTU PA3INYHBIX MPOIIECCOB).

JlomoTHUTeIbHbIE HCTOYHUKH 1J151 00Y4YaI0LINXCS.

1.®wuszuka. Harnsaauseiii cnipaBounuk/ B.C. Baxauna M.: «Qxcemoy, 2024
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

KoHTpo/1b M OLeHKa pe3yabTaTOB OCBOCHHS O0IE00pa30BaTENbHON TUCIUIUTMHBI
pacKpbIBalOTCA uepe3 IUCIHUILUIMHAPHBIE pPe3yJbTaThl, HaIlpaBlIeHHble Ha (OPMUPOBAHUE
0o0mux U Mpo(hecCHOHATBHBIX KOMIIETEHIMI 10 pa3fesaM U TeMaM COJIEpKaHus y4eOHOTro

Marcpuajia.

Kox m HanmenoBanue

(popMupyeMbIX KOMIIETEHIIH A

Pa3zgen/Tema

Tun oeHOYHBIX
MeponpUusITHIA

OK 01. Bribupats
pereHus
npodeccnoHaTbEHOM

JCATCIIBHOCTH IIPUMCHHUTECIIBHO
K pa3/IMYHbIM KOHTCKCTaM

Pasnen 2. Temnr 2.1., 2.2, 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1.
Pasgen 7. Temnr 7.1, 7.2, 7.3.
Pa3gen 8. Tema 8.1

OK 02.

nH(popManuu,

MH(POPMAIIMOHHBIE  TEXHOJOTUU

Wcnonn30BaTh
COBPEMEHHBIC CpEJICTBA ITOMCKA,
a”HaImM3a u WHTEPIpPETALNH

Pazgen 1.

Paszmen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3.
Pasnen 5. Temnr 5.1.,5.2., 5.3.

AL BHHOHHeIEHH Pa3zgen 6. Tema 6.1.

npodeccnoHaTBEHOM

EATENEHOCTH Pasmen 7. Temsr 7.1, 7.2, 7.3.
Pazgen 8. Tema 8.1

OK 03. [Tmanuposats | Pa3zgen 1. Tema 1.1.

U PpeaTu30oBbIBATh COOCTBEHHOE

npodeccuoHaIbHOe
JJMYHOCTHOC

NpeAPUHUMATCIIBCKYIO

JACATCIBHOCTD

B INpodeccuoHaIbHON

HCIOJIB30BATh 3HaHUSA
[IpaBOBOM 151 ¢buHaHCOBOM
IPAMOTHOCTH

B Pa3JIMIHBIX JKN3HCHHBIX

CUTyalusIX

Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Temnr 4.1.,4.2., 4.3.

Pasnen 8. Tema 8.1

OK 04.

OS¢ dexTuBHO
B3aUMOJICHCTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

Paszgen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pa3zgen 6 Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcymiecTBisiTe YCTHYIO
U MHCbMEHHYI0 KOMMYHHUKAIUIO
Ha TOCYIJapCTBEHHOM  fI3bIKE
Poccuiickoit  ®enepauyu ¢
y4eToOM 0COOEHHOCTEM
COLIMAJIbHOTO

U KyJbTYPHOTO KOHTEKCTa

Pasznen 1.

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3
Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pazgen 8. Tema 8.1

YCTHBIH OIpOoC;
(GpOHTABHBINA OIIPOC;
HaOJIFOeHUE

3a BBITIOJTHCHHEM
nabopaTopHBIX paboT;
MPaKTHYECKHe PadOThI
(pemenue
KaueCTBCHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
HaOJII0JIEHUE U OLICHKA|
MOATOTOBKU  JI€JIOBOM
UTPHI,

BBITIOJIHEHHUE  3aJIaHUI]]
MIPOMEKYTOUHOU
aTTeCTaIuu
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OK 07. ConelicTBOBaTH
COXPaHEHHIO OKpYy>Karomien
cpensl, pecypcocOepeReHuIo,
IIPUMEHSITD 3HAHUA 00
W3MEHCHHUH KJIMMaTa, MPHHIUIIBI
OepeKITMBOTO IPOM3BOJICTBA,
3¢ dexTuBHO  JEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

Paszpen 2. Temrr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr14.1.,4.2.,4.3

Pazpen 5. Temnr 5.1.,5.2,, 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pazgen 8. Tema 8.1

I[IK 2.3 OdopmisaTe pe3yiabTaThl
METONYECKOMN U
MCCIIE0BATENIbCKON  AESITENIbHOCTH
B BHJIC€ BBICTYIUICHUM, IOKJIA/IOB,
OTYETOB.

Pazpgen 2. Tema 2.3
Pazgen 3 Tema 3.2.,3.3
Pa3znen 4. Tema 4.3
Pazgen 5. Tema 5.1
Pasnen 6. Tema 6.2
Pasznen 7.Tema 7.3
Pa3gen 8. Tema 8.2

28



