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(mpoTtokon Ne6/2025 ot «18» ampens 2025 rona), penepanibHOit 00pa3oBaTEIbHOMN MPOrPaMMbI
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npoceerienns Poccuiickoit @enepanuu 21 HossOpst 2023 . Ne 881.

Opranuzanusa-pa3paloTuuKk:  TOCyIapCTBEHHOE  OropKeTHOoe  Mpo(decCHOHATbHOE
obOpasoBarenbHOe yupexaeHne «KyHrypckuil Komie K arpoTeXHOJIOTUI U YIIPaBICHUS

Pa3paborunk: Boneinkuaa Mapuna BacuinbeBHa, pemnoaBaTelib



COJIEP)KAHME

1. O6mast  xapakTepucTHKa pabodeil  mporpammbl  00IIe00pa30BaTEILHOM

D107 (01805 001070503 GRCCED) 716 12%2 1) SRR 4
2. CTpyKTypa U coJiepKaHre 00111e00pa30BaTeIbHON TUCITIUTITHHBI ..vvvevvveeesrveeesss 13
3. YciioBus pear3aluy nporpaMMbl 00111e00pa3oBaTeIbHON TUCIUILINHE ........ 23

4. KoHTpOJIb U OLIEHKA PE3YJIbTATOB OCBOCHMSI 00111e00pa30BaTeILHOMN JUCITUTUTHHBI



1. Ob0mas xapakrepucrtuka padodeil mporpamMmMblo01eo0pa3oBaTeibHOM
AUCHUITHHBI «DU3UKA)
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTte/ibHoil nporpammsl CIIO:
Oo6meobpa3oBaTenpHas aucnuiuinHa «Du3ukay SBISETCS 00s3aTEIHLHOM

4acThio  00IIe00pa30BaTENILHOTO I[HMKJIAa O00pa3oBaTeNbHOM MPOrpaMMbI B
cootBercTBUM ¢ DI'OC CIIO no npodeccuu 35.01.19 «Mactep cagoBo-mapKoBOro
U JTaHAMA(THOTO CTPOUTEITHCTBAY.

1.2. Heau n mu1aHupyeMble pe3yJbTaThl 0CBOCHUS JUCIUIIMHBI:

1.2.1. Heau 1UCHUTNIMHBI:

Conepxanue MporpaMmbl  001I€00pa30oBaTEILHON AUCHUILIMHBL DuU3NKa
HaIpaBJICHO Ha JOCTHKEHUE CIEIYIONIHNX IeeH:

e  (dopmMuUpOBaHUE MHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAyYHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TMPEJCTABICHUNA O  HAYYHOM  METOJ€  IO3HAHUS
1 (HOPMHUPOBAHKE UCCIIEIOBATEIHCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e  (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJibTaTa U3ydeHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKWU;

e  (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HWCIIOJIH30BAHUEM
bU3MYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

e  (opMupoBaHue PeNCTABICHUN O POJIU HUBUKHU TSI pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTukeHre 3TuX 1efied 00ecreunBaeTcsl peleHueM CIeAYIOMMX 3a1a4
B TIpoIIecCce U3yUeHUs Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

e  mpuoOpeTeHHe CHUCTEMbl 3HaHUH 00  o0mwmX  (U3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
bU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPO(PHU3UKH;

e  (opMupoBaHME YMEHMH TNPUMEHITH TEOPETHYCCKHUE  3HAHMS
JUTsl OOBSICHEHHS (DU3UYCCKUX SBJICHUHA B MPUPOJIC W JJIS PHHSITHS MPAKTHYSCKAX

pEILICHUN B NOBCEIHEBHOW KU3HH;



®  OCBOGHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33Ja4 C SIBHO 3aJaHHOU
bu3MYecKol MOMENBI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOATEIHLHOE CO3/IaHUE
(bU3UYEeCKON MOJIETH, COOTBETCTBYIOIICH YCIOBUSIM 3a/1a4H;

®  [OHMMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB ICUCTBUS TEXHUUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;

®  OBJAJICHUE MeTOoJaMu CaMOCTOSATEILHOTO TUTAHUPOBAHUS
U TpOBEACHUS (PU3NYECKUX OKCIEPUMEHTOB, aHaiu3a M HWHTEpIpeTaluu
uH(pOpMaIUH, ONIPEACIICHHS TOCTOBEPHOCTH TIOJyICHHOTO PE3YIhTATa;

®  CO3MaHME  yCIOBUW  JUIsI  Pa3BUTHUS  YMEHHM  MPOEKTHO-
UCCJIEI0BATENLCKOM, TBOPUECKOU e TEILHOCTH.

1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOCHHUS 0011e00pa30BaTEIbLHOM
aucuIIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mme komnereniun (nanee — OK) u nmpodeccroHaapHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHHU C JMYHOCTHBIMH, METANpPEAMETHBIMU U
MpPEIMETHBIMU pe3yJibTaTaMu oOOydeHus 0a3oBoro ypoBHsA (mainee — [IPO)

dI'OC COO npencrapieHsl B TaOJIHIIE:



Kox v HanmenoBanue
(popmupyembIx
KOMIIeTeHIN

IlnanupyeMble pe3yJbTaThl 0CBOEHHS POrPaMMBbI 10 AU CUMILIMHE

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccHnoHATEHOM
JESTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JImyHOCTHBIE pe3yiabTaTbl AOJDKHBI OTpaXaTb B Ya4ACTU
TPYAOBOT'O BOCIIMTAHUSA:
- 'OTOBHOCTb K TpyAdy, OCO3HAHHMC HCHHOCTU MACTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOM JCSITEIIbHOCTH TEXHOJIOTUICCKON U
COLIMAIIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATH M CaAMOCTOSITEIILHO

BBIMOJIHATH TAKYIO IS TEIbHOCTD;
- WHTEepeC K pasnudHbiM chepam TpodhecCHOHATBLHOM
JIEATENHHOCTH,

- TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO W
€aM000pa30BaHHUIO HA MPOTSHKCHUH BCEH YKHU3HU.
MertanpeaMeTHbIe pe3yIbTaThl JJOJKHBI OTPAKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATE/IbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JTOTUUYECKHE ICHCTBUS:

CaMOCTOSITENILHO ~ (OPMYJTUPOBATh W aKTyaIM3HUPOBATh
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIMBATh
CYIIECTBECHHBIA TPU3HAK WM OCHOBAHHUS IS CPaBHEHUS,
KiaccupUKauuu W 00OOIIEHUs; ONpeAensITh  LelIu
JESATCIIBHOCTH, 3a/JaBaTh IapaMeTpbl MW KPHUTEPHUH WX
TOCTHIKEHUS; BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS B
paccMaTpUBAaEMBbIX SBJICHUSX; BHOCHUTh KOPPEKTHBBHI B
NEeSITEIbHOCTh, OILIGHWBAaTh COOTBETCTBUE PE3YNIbTATOB
[EeJsIM, OICHWBATh PUCKH ITOCIICACTBUI JIEATEITHHOCTH;
pa3BUBaTh  KPEAaTUBHOE  MBIIUIEHHE TIPU  PEIICHUU
YKU3HEHHBIX Tpo0iieM;

I[IP6 1. CdopMHpPOBaHHOCTh TPEACTABICHUI O pOJU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOH
KapTHHE MHpa, O CHUCTeMOOOpasyromeld poiau (U3MKH B
pa3sBUTHH €CTECTBEHHbIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTHH, O BKIAJ€ POCCHICKHUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B DPA3BUTHE HAYKH;
MOHUMaHKEe (PU3UIECKON CYIIHOCTH HAOIIOTAEMBIX SBJICHUIN
MHUKpPOMHUpA, MakpoMHUpa U MeramMpa; MNOHHMaHHE PpOJIU
aACTPOHOMHHU B TIPAKTHYECKOW JESTEIBHOCTH YEIIOBEKa M
JalibHelIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (opmupoBaHuM  Kpyrozopa M  (QYHKIMOHAJIbHON
IpaMOTHOCTH YeJlOBeKa JUIsl peLeHUs IPAKTUYECKUX 3a/1a4;
I[IP6 2. CdopMupoBaHHOCT, YMEHUH pacno3HaBaTh
¢duznueckue siBIeHUs (IPOLECChl) U OOBSICHATH UX Ha OCHOBE
M3YyYEHHBIX 3aKOHOB: PAaBHOMEPHOE W PABHOYCKOPEHHOE
NpSMOJIMHEHOE JIBUXKEHHME, CBOOOJHOE TaJeHHe Tell,
JBIKEHUE TI0 OKPY)KHOCTH, MHEPIIHS, B3aUMOJICHCTBHE TeEII,
KosiebaTenbHOE ABMKEHHE, PE30HAHC, BOJTHOBOE JIBUKEHUE;
b dy3us, OpoyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEN 1
TBEPJBIX TeJl, U3MEHEHHE O00beMa Tel IpH HarpeBaHUU
(oxJlaxkaeHuu),  TEIJIOBOE  paBHOBECHE,  HCIapeHue,
KOHJIEHCAllUs, IUIaBJIeHHE, KpUCTAJUIM3aLus, KHUIICHHE,
BIIQYKHOCTh BO3/yXa, CBSA3b CPEIHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO  JBMJKEHUS ~ MOJIEKYJ ¢ aOCOJIFOTHOU
TEMIIepaTypoil, TOBBIIICHWE MaBJICHHWsS Ta3a TMpH €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEX/Y ITapaMeTpaMu
COCTOSIHMSI Taza B H30MpOIeccax; ODICKTPU3AIUS Tell,

1 O6mme pesynmbrarhl cHOPMYIMPOBAHEI B COOTBETCTBMH C JIMYHOCTHBIMH M METANPEAMETHBEIMU
obmeoOpa3oBaTenbHas TUCIUTIINHA.

pesynbratamu  @I'OC COO, B (QOpMHUPOBAHUU KOTOPHIX YYAaCTBYET

2 JlucoynIMHAPHBIE PE3yIbTaThl cOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUAMH K MPEAMETHBIM pe3ynsTaTaM 6azosoro yposas (ITP6) ®IOC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.).
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0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJI1aJACTH HaBbIKaMH y‘{e6HO-I/ICCJI€IIOBaT€JIBCKOI>'I u
NPOCKTHON  JESTEIBHOCTH,  HABBIKAMH  Pa3peIICHUs
npo0Jem;

- BBUIBIATH ~ NIPUYMHHO-CIICJICTBCHHBIE  CBSI3U U

AKTyaJIM3UPOBATh 33/1a4y, BBIABUTATH TUIIOTE3Y €€ PEIICHUS,
HAaXOJWTh apPryMEHTBI JUIs  JIOKa3aTejIbCTBA  CBOUX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;
- QHAJTM3UPOBATh MOJYYCHHBIC B XOJC PCUICHHUS 3a1a4M
pe3yJIbTaThl, KPUTUYECCKH OICHUBATh HMX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPCHOCUTHh 3HAHWS B I[IO3HABATCIBHYIO W
NPaKTUYCCKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJCH, TpeJiaraTh OPUTHHAIBHBIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJIATH  CIIOCOOHOCTh MX  HWCIIONB30BAaHUS B
MO3HABATEJIbHOM U COLIMATIbHOM MTPAKTHUKE;

-IIPOSIBIIATH CIIOCOOHOCTH u TOTOBHOCTD K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB peleHus

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHbIX METOI0B
MO3HAHMS;

- CTaBUTh U (QOpPMYIHPOBATH COOCTBEHHBIE 3aJa4yd B
00pa30oBaTeNbHOIN IEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;
BBISIBJIATb ~ NPUYUHHO-CIEACTBEHHBIE  CBS3M WM JUIS
JTOKa3aTeNbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh MapaMeTpbl
U KPUTEPUHU PEILIEHUS aKTyalIu3upOoBaTh 3a/1a4y, BBIABUTATh
TUIIOTE3Y €€ PEIIeHUs, HaXOAUTh apryMEHTHI;

- aHaJU3HMPOBATH MOJYYEHHBIE B XOJ€ PEIICHHS 3a7auu
pe3yNbTaThl, KPUTHYECKU OIIEHMBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYallusIM, OLICHMBAaTh MNPUOOPETEHHBII
OTIBIT;

B3aMMOJICHCTBUE 3apsiiOB, HAarpeBaHUE MPOBOJHUKA C
TOKOM, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAas
WHAYKIUSA, JEWCTBUE MArHUTHOTO MOJs HAa MPOBOJHUK C
TOKOM W  JBIXKYIIMHCS  3apsil, JJICKTPOMAarHUTHbBIC
KOJIeOaHUs W BOJIHBI, NPSIMOJMHEHHOE pPacHpOCTpPaHEHUE
CBETa, OTpPaKEHUE, TNPEJIOMIICHHE, HHTEepPEepeHIHs,
nudpakiuss W TOJSIpU3aIds  CBETa, JIUCIIEPCUs CBETa;
doroanekTpudeckuii  3p¢deKT,  CBETOBOEC  JIaBIICHUE,
BO3HMKHOBEHHME JIMHEMYATOro CIIEKTpa aroMa BOJIOPOja,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

I[IP6 3. BmageHue ocCHOBOIOJIAralOMUMUA (PU3HUYCCKUMHU

IIOHATHUAMU n BCJIMYMHaAMHU, XapaKTCPU3YIOIIUMU
(I)I/ISI/I‘ICCKI/IG IIpoUECCChI (CBHBaHHLIMI/I C MCXaHHYCCKUM
JABUXKCHUECM, B33,HMOZ[€fICTBPICM TCI, MCXAaHUYCCKUMH
KoJIEOaHHUSIMU n BOJIHAMH, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUCM BE€IICCTBA, TCIIJIOBBIMA mnmpoucccamMu,

ANEKTPUYECKUM M MArHUTHBIM MOJSIMU, 3JIEKTPUUECKUM
TOKOM, SHGKTpOMaFHI/ITHI)IMI/I KOJ'IC6aHI/I${MI/I 1 BOJIHaAMH,
OIITUYCCKUMU SIBJICHUSMU,; KBAHTOBBIMH SIBJICHUSMU,
CTPOEHHEM aTOMa U aTOMHOTO SiApa, PaAHMOAKTUBHOCTHIO);
BJIQJICHUE  OCHOBOTOJATAIOIIMMHU  ACTPOHOMHUYECKHUMHU
MOHSATUSAMH, TO3BOJISIOUIMMU XapaKTepU30BaTh IMPOLIECCHI,
MPOUCXOMAAIINE Ha 3BE3/1aX, B 3BE3JIHBIX CHUCTEMax, B
MEXTaTaKTHYeCKOH cpefe; IBWKEHHE HeOeCHBIX Ted,
SBOJIIOIHIO 3BE3]T M BeelmenHoi;

I[IP6 4. Brmamenne 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
u TeopusMH (3akoH BcemupHoro tsarotenus, I, I u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHMYECKOU
DHEpPruM, 3aKOH COXPAaHEHUS  HMIIYJIbCA, [PUHIUI
CyNepHo3HIUn cuJl, MPUHIIAI PaBHOIIPaBHOCTH
MHEPLHAIbHBIX CHUCTEM OTCYETA; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHMSI BELIECTBA, TIa30BbIC
3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKU; 3AKOH COXPaHECHUS
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- paspabarbhiBaTh IUIaH pELICHUS NPOOJIEMBI C YYETOM
aHaJIn3a MMEIOIIUXCS MaTepPUAIbHBIX M HEMaTePHAIbHBIX
pPECYpPCOB; CTaBUTh MNpPOOJIEMbl U 3a/layd, JOIMYCKAIOINe
aJIbTEPHATUBHBIC PELICHUS

AJIEKTPUYECKOro 3apsiia, 3akoH Kynona, 3akoH Owma jist
y4acTKa Lemnu, 3akoH Oma J1st TOJIHOM 3JEKTPUUYECKOM LeTH,

3akoH Jlxoynsa - JleHma, 3akoH 3JIEKTPOMarHUTHOM
WHYKIWH, 3aK0H COXpaHEHUs SHEPTHUH, 3aKOH
MPSMOJIMHEHHOTO pacrpocTpaHeHUs CBETA, 3aKOH

OTpPpAXXCHUA CBCTA, 3aKOH IPCIOMIICHHA CBCTA; 3aKOH
COXpPAaHCHUA SHEPTHUH, 3aKOH COXpPAaHCHHUA UMITYJIbCAa, 3aKOH
COXpAaHCHUA ODJICKTPUUCCKOTO 3apsjga, 3aKOH COXpPAaHCHUA
MacCCOBOTI'0 YHUCJIia, ITOCTYJIAThI Bopa, 3aKOH paIruOaKTHUBHOI'O

pacnaza); yBEpEHHOE  WCIOJIb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHamu3e (U3HUYECKUX SIBICHUH W
MPOLIECCOB;

I[IP6 6. BrnageHue OCHOBHBIMH METOJAaMH HAy4YHOTO
MO3HAHUS, UCTIOJB3YEMbIMHU B (PU3HKE: TPOBOIAUTH MPSMBIC U
KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYHH, BbIOHpas
ONITHMAJILHBINA CITOCOO M3MEPEHHS W WCIOJIb3Ysl N3BECTHBIE
METOJIbI OLIEHKH TMOTPEIIHOCTe H3MEPEeHU, MPOBOIUTH
UCCIICIOBAHUE  3aBUCUMOCTEH  (DM3WYECKHX  BCIIMYUH
C HCIOJIb30BAaHWEM TMPSMBIX H3MEpPEHUH, OOBSICHATH
MOJTyYEHHBIE PE3YNbTAThI, UCTIONB3YsS (GU3UUECKHE TEOPHH,
3aKOHBI U TTOHATHS, ¥ JeJIaTh BBIBOJIBI; COOMIOAATH TIPAaBHIIa
0e30macHoOro Tpynaa
IpPH TPOBEJCHUU HCCICIOBAaHUN B paMKax y4eOHOTro
HKCIIEPUMEHTA U YUeOHO-HUCCIIeI0BATENIbCKON IeATeTbHOCTH
C HCITOJIb30BAHUEM ITU(PPOBBIX H3MEPHUTEIHHBIX YCTPOUCTB U
1abopaTopHOTO 00opynoBaHus; c(hOpMUPOBAHHOCTh
MpECTaBICHUI

0 METO/IaX MOJYYESHHS HAYyYHBIX aCTPOHOMHUYECKUX 3HAHUM;
I1P6 7. CdhopMHUpPOBaHHOCTh YMEHHMS peulaTh pacyeTHbHIE
3aJlaud C SIBHO 33JaHHOMN (PU3MUECKON MOJIENbIO, UCTIONB3YS
buznveckue 3aKOHBI
Y MIPUHITUIIBL, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H BEIOMpATh
bu3nYecKy0 MOJENb, BBIACIATh (U3NUYECKUE BEIUYMHBI U
dbopMyInbl, HEOOXOMUMBIC I €€ PEeHICHHs, MPOBOIHUTH
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pacyeThl U OIEHUBAThH PEATBHOCTh MOJYYEHHOTO 3HAYEHUS
(GU3MYECKON BENUYHMHBI; pelIaTh KadeCTBCHHBIC 3a/1auH,
BBICTpauMBasi JIOTUYECKH HENPOTHUBOPEUMBYIO  IIEMOYKY

pacCyXJI€HMM C OIOpOM Ha H3Y4YEHHBIC  3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHUS
OK 02. Ucnonp3oBare | JIWuHOCTHBIE pe3ynbTaThl AOJDKHBI OTpaxkarb B 4vact | [IP6 5. YMeHue yuuTHIBaTH TIpaHUIBl [PUMEHEHHS

COBPEMEHHBIC CPE/ICTBA
MIOMCKa, aHAJIH3a

Y UHTEPIIPETALUU
uHpOpMaIU

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUU

JUTSL BBITIOJTHEHHMS 3314
npodeccHnoHATEHOM
JeSTEITbHOCTH

LIEHHOCTH Hay4YHOT'O ITO3HAHMS:

- c()OpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU M OOIIECTBEHHOMH
IPAKTUKK,  OCHOBAHHOIO  HAa  JMalore  KyJbTyp,
CIOCOOCTBYIOLIET0  OCO3HAHUIO  CBOEr0  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEPILLIEHCTBOBAHHE S3bIKOBOM U UNTATEIBCKON KYJIbTYPBI
KaK CpeJICTBa B3aUMOJAECUCTBUS MEXKIY JIIOJbMU U O3HAHUS
MUDA;

MertanpenmMeTHble  pe3yJabTaThl  JOJDKHBI  OTPaXKaTh:
OBnagenue YHUBEPCATIbHBIMU yueOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BIIQJIETh HABBIKAMH TONydeHHWs HWHpOpMamuu w3

MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISTh
MOWCK, aHaJIW3, CHUCTEMATH3AIlMI0 W HWHTEPIIPETAIHIO
uH(pOpPMaIINU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

- co3JaBaThb TEKCTbl B pa3IUYHBIX (opMarax ¢ y4yeToM
Ha3Ha4YeHHs] UH(OpPMAIMK U TIeNIeBON ayAUTOPHH, BhIOUpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3yaIU3aliy;

- UCHONB30BaTh  CpeACTBAa  HMH(DOPMAIMOHHBIX |
KOMMYHUKaIIMOHHBIX TEXHOJIOT U B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3alMOHHBIX
3ama4y ¢ coOro/ieHneM TpeOOBaHUM IPTOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHSI, TIPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TaCHOCTH;

- BJI1aACTh HaBbIKaMU pacrio3HaBaHUA n 3alllUThI
nHpopmaruu, HOOPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH

M3YYEHHBIX (U3NYECKUX MOJIeNel: MaTepuaibHas TOYKa,
WHepIanbHasl CUCTeMa OTCYeTa, WICaJbHBIN Tra3; MOJEIN
CTPOEHHSI Ta30B, XUAKOCTEH M TBEPIABIX TeJ, TOYCUHBII
DIIEKTPUUYECKUH 3apsii, saepHas MOAETb aTOMa, HYyKJIOHHAs
MOJIEeTTh aTOMHOTO sanpa
IIpU pelieHnn (PU3NYECKuX 3a/1ay;

I[TP6 9. CdopMupoBaHHOCTh COOCTBEHHOH MO3UIUU 10
OTHOILIEHHUIO K (PU3NYECKON MHPOPMALNH, TOTYyIaeMOn M3
pa3HbIX HUCTOYHUKOB, YMEHHI HCIOIb30BaTh LU(PPOBBIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYypUPOBaHUS,
UHTEpHpETallud U MpeJICTaBlIeHUs] Y4eOHOW U HaydHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yMEHUHI

KPUTHYCCKOT'O aHaJIn3a HOHy‘I&CMOﬁ I/IH(i)OpMaI_II/II/I




OK 03. [lnmanupoBaTh
U peaJin30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE
pasBuTHE,
PEAIPUHIMATEIBCKY
10 JICATEIBHOCTD

B IPO(eCCHOHATIBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 MPABOBOM
1 (UHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HCHHBIX CUTYaIUsIX

JIn4HOCTHBIE pE3yJIbTAThl JOJDKHBI OTPAKaTh B 4acTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHMBATh CHUTYallUI0 M INPUHUMATh
OCO3HAHHBIC DCIICHMS, OPHUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI
Y LIEHHOCTH;

-OCO3HaHUE JIMYHOTO BKJIAX B IOCTPOEHUE YCTOMYMBOIO

Oynyuiero;

MetanpeameTHble  pe3yabTaThl  JODKHBI  OTPa)aThb:
Osnanenue YHUBEpCAIbHBIMHU peryasTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3aIIUs:

- CaMOCTOATEIBHO  OCYUIECTBJATH  I103HABATEIHHYIO
NeATEeTbHOCTh,  BBISIBIATH  NPOOJIEMBI, CTaBUTh U

(dopMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTeIbHOMN
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAIIUAX

- CaMOCTOATENIbHO COCTaBIATH IJIAH PEIEHHs MPOOJIEMBI C
y4eTOM UMEFOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN

U TIPENIOYTEHUH;

- 1aBaTb OLICHKY HOBLIM CUTYyallUsIM;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH
SPYOUIIMA B pPa3HbIX oOOJACTAX 3HAHUW, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJbTYPHBIH YPOBEHbD;
0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPHUEMBI peduIeKCuu Ui OLEHKH CHUTYyalluH,
BBIOOpa BEPHOTO PEIICHUS;

- YMeTb OLIEHUBaTb PUCKU U CBOEBPEMEHHO NPUHUMATh
pemenus

110 UX CHI)KEHUIO

ITP6 9. CdopmupoBaHHOCT, COOCTBEHHOM ITO3UIIMM I10
OTHOILIEHHUIO K (U3NYECKON MHPOpPMALIUHU, TOTYyIaeMOn M3
pa3HBIX HMCTOYHHMKOB, YMECHHU HCIIOJIb30BaTh HU(PPOBBIC

TEXHOJIOTUH JUIS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETallud U MpEICTaBlIeHUs] Y4eOHOM M Hay4yHO-
MO YJIIPHOMN uHpOpMaLInH; pa3BUTHE yMEHUHI

KPUTHYECKOI0 aHAJIM3a MOTy4aeMoi HHpopMauu

OK 04. O¢ddexTuBHO
B3aUMOJCHCTBOBAThL
u paboTartb

JIMYHOCTHBIE pe3yiabTaTbl OOJDKHBI OTpaXaTb B Y4CTU
LHNECHHOCTH HAYYHOT'O ITO3HAHM:

I[1P6 10. OsBnagenue ymeHUsMH palboOTaTh B TpyIe
C  BBIIOJIHEHHEM  pa3IMYHBIX  COLMAIBHBIX  POJIEH,
IUTAHUPOBATh paboTy TPYMIIbI, PAllMOHATBHO PACHpPEesaTh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsiX, aJIeKBaTHO

10




B KOJIZICKTUBE U
KOMaHI¢C

-OBJIa/ICBaHME  HAaBbIKAMU  y4eOHO-HCCIEN0BATENIbCKOMH,
MIPOEKTHOMN

U COLIMAIbHOU JI€ATEIbHOCTH;

MeranpeameTHbie  pe3yiabTaThl  JIOJDKHBI  OTpa)aTh:
OsnageHue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMATh U UCTIOIH30BATH MPEUMYIIIECTBA KOMaHTHOMN

Y MHAUBHUYaJbHOUN paboTHI;

- BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBUU C
Y4€TOM OOILIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOT0O YieHa
KOJUJIEKTHBA;

-  [OpUHUMATh  IL€JIM  COBMECTHOW  JI€ATEIbHOCTH,
OpraHU30BBIBAThH

U KOOPJAMHHMPOBATH JIEUCTBUS 1O €€ JOCTUKEHHUIO:
COCTABJIATH IUIAH JIEWCTBHUM, PACIPEIEIATh POJIA C YUYETOM
MHEHUH Y4aCTHUKOB, O0CYXJaTh Pe3yJabTaThl COBMECTHOM
paboThI;

-OLIEHMBATh Kau€CTBO CBOETO BKJIA/a U Ka)JJI0r0 y4acTHUKA
KOMaHAbl B 0OmUi pe3yiabTarT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

-Ipejiaratb HOBbIE MPOEKTHI, OLIECHUBATh UJIEU C MO3HUIIMHU
HOBU3HBI, OPUTMHAJIBLHOCTH, MPAKTHYECKON 3HAYUMOCTH,
KOOPJIMHUPOBATh

Y BBITIOJIHATH pa0OTy B YCIOBHUSIX PEATbHOTO, BUPTYAIHLHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

-OCYILLECTBIISTh TO3UTHBHOE CTPATETUYECKOE IOBEJICHUE
B PpA3IMYHBIX CHUTYyallUsIX, TPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

Osnajenue YHUBEPCAIbHBIMU PEryIsTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHAMATh MOTHUBBI M apryMEHTBHI JAPYTUX JIOJAEH IpHU
aHaJIN3€ PE3YNbTATOB JIEITEIIbHOCTU

OLICHUBATh BKJIAJ KAXIOTO W3 YYACTHUKOB TPYIIIBI
pelIeHre paccMaTpUBaeMO POOIIEMBI

B
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OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITHIO

Ha roCy1apCTBEHHOM
s3e1ke Poccuiickoi
denepanuu ¢ yueToM
0COOEHHOCTEH
COLIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE pE3yNbTATHl JOJDKHBI OTPaKaTh B 4YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- OCTETUYECKOE OTHOIIECHHWE K MUPY, BKIIOUYAs JCTETUKY
ObITa, HAYYHOT'O U TEXHUYECKOI0 TBOPUECTBA, CIIOPTa, TPYyJa
U OOIECTBEHHBIX OTHOLIEHUH;

B 00J1aCTH aTPUOTUYECKOI'O BOCIIUTAHUS ITPOSBIIATH!
-[ICHHOCTHO€ OTHOLIEHHE K IOCYJAapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY M TNPUPOJHOMY HACJIEIUIO, NaMSATHHUKaM,
TpazuuusaM HaponoB Poccum, noctwxkenusm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

MeranpeameTHble  pe3ylbTaTbl  JOJDKHBI  OTPaXKaTh:
OsgnajgeHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NENCTBUSIMU:
a) o0uieHue:

- OCYHICCTBJIATD KOMMYHHKAIIUXU BO BCCX C(i)ean JKHU3HU,
- Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIKO TOYKY 3PCHHA
C HUCITOJIb30BAHUECM SI3BIKOBBIX CPCIACTB

I[TIP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUN O POJHU
U MecTe (PU3MKH U acCTPOHOMHUHU B COBPEMEHHOH Hay4HOUH
KapTUHE MHpa, O cucTemooOpasyromiei ponau (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCUMCKUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pAa3BUTHE HAYKH;
MOHUMaHue (GU3UYECKON CYITHOCTH HAOII0JaeMbIX SBJICHUIN
MUKpPOMHpA, MaKpoOMHpa M MeramMupa; NOHUMaHHUE pOJIHU
ACTPOHOMHUHU B MPAKTUYECKOW JEATEIIbHOCTU YEJIOBEKAa M
JabHEHIIIeM HayYHO-TEXHIYECKOM Pa3BUTHH, POJIN (GPU3UKH
B (opmupoBaHum  Kpyrozopa H  (QYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JJIsl pELICHUs] IPAaKTUYECKUX 3a]1au

OK 07. CopnetictBoBaTh | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B yactd | [IP6 8.  CdopmupoBaHHOCTP  yMEHUS  NPUMEHSTH
COXPAHEHHUIO DKOJIOTHYECKOTO BOCIIUTAHUS: MOJIy4YEeHHbIE 3HAHUSA JJIs1 OOBSICHEHUS YCIOBUI MPOTEKaHUS
OKpY>KaroIlen cpespl, - cOpMHUPOBAHHOCTb  JKOJIOTUYECKOM  KYJBTYpHl, | PU3NUECKUX SABJICHUN B IpUpoJie
pecypcocOepeKeHn o, | IOHUMaHue BIIUSTHUSA COLIMAJIbHO-D)KOHOMUYECKUX | U TUISL IIPUHSTHS IIPAKTUYECKHUX peleHui
MPUMEHSTh 3HAHUSI IIPOLIECCOB HA COCTOSTHUE TPUPOTHOM U COIMANILHOM Cpelibl, | B TIOBCEIHEBHOM XU3HU A oOecredeHus 0e30MacHOCTH
00 U3MEHEHUH OCO3HaHME IIOOAJIBHOTO  XapakTepa  SKOJIOTMYECKHX | IpU 0OpameHHH ¢ OBITOBBIMH MPUOOPAMU U TEXHUYECKUMHU
KJIMMAaTa, MPUHIUIIBI npooiieM; YCTPOMCTBAMH, COXpaHEHUS 30POBbsI U COOIOICHUSI HOPM
OepexIIMBOr0O - IUIAHMPOBAaHME W  OCYULIECTBJIEHWE JEHCTBUH B | DKOJOTMYECKOTO TIOBEIEHUS B OKPY)KAIOIIEH Cpexc;
MPOU3BOJICTBA, OKPY’KaIOIIEeH Cpe/ie Ha OCHOBE 3HAHUSA IIeJIel YCTOMYMBOTO | IOHWUMAaHUE HEOOXOJUMOCTH TPUMEHEHHS JOCTHIKEHUN
3P PEKTUBHO pa3BUTHS YEIIOBEYECTBA; bu3uKu u TEXHOJIOTMH
NeficTBOBATh aKTUBHOE HEMpHUATHE JEHCTBHUI, NPUHOCAIIMUX Bpe. | A pallMOHAIBHOIO IPUPOIOTOIH30BAHUS

B UpE3BBIYAITHBIX OKpYXarollen cpene

CUTYaIUsIX

IK°...

3 VkaseBarorcst 11K, 371eMeHTBI KOTOPHIX (POPMHPYET MPHKIAZHON MOIyib (IPOhEcCHOHAIBHO OPHEHTHPOBAHHOE coiepikanne) B cooTBercTBun ¢ PI'OC peanusyemoit
npodeccun/cnenuansaoctu CIIO.
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2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTe/IbHON JUCITUIITIHHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTJIMHBI 108

OcHoBHOE conep:kanue” 76

B T.4.

TEOPETUYECCKUE 3aHITHS 50

J1ab0paTOPHBIE 3aHIATHS 26

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHue (CoepKaHNe 39

NPHUKJIATHOr0 MOYJIs1)°

IMpomexyTounas arrectamus (qudd.3auer) 2

# OCHOBHOE COZIEpKAHHME BKIIKOUYAET COIEPIXKATENbHBIE JIMHMU N0 yueOHOMY mpeamery «®Dusuka» (6a30BbI YpOBEHb)
denepaibHON 00pa30BaTEIBLHON MPOTrpaMMBbl CpEHET0 00IIeT0 00pa3oBaHus, YTBEPKIASHHON MprUka3oM MUHHCTEPCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pemaxkuuu Ilpukaza Munnpocsemenus Poccun
ot 9 okTs10ps 2024 . N 704).

> TlpoeccHOHANTBLHO OPMEHTHPOBAHHOE COJEPKAHHE MOXKET OBITh PACHPENEEHO 10 pasjieaM  (TeMam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipuxnaanoil Moxysb.
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO OPUEHTHUPOBAHHOE),
JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH)

Oo0LeMm
4acoB

®opmupyemble
KOMIIETCHIIUH

1

2

4

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHMS

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MaTepuaJia

dusuka - Hayka o pupone. Hayunsie METObI ITI03HAHUS OKpYKAroLero Mupa. Poss sakcnepuMenTa u
TEOPUH B MpPOIECCEe MO3HAHUS MPUPOABI. DKCHEpUMEHT B (u3uke. MoaenupoBaHue (Gpu3muecKux
siBJIEHUH U npoueccoB. Hayunsie runore3sl. @u3nuecKkue 3aKOHbl U TEOPUH. | paHuLIbl IPUMEHUMOCTH
¢usnveckux 3akoHoB. [Ipuniun coorBeTcTBUsA. Posb 1 MecTo Gpu3uku B HOpMUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUUYECKOM IE€ATEIbHOCTH JIIOACH

OK 03
OK 05

Pasznea 2. MexaHuka

Tema 2.1
Kunemartuka

Conep:xanue yueOHOro MmaTepuaJia

Mexannueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema oTcuera.
Tpaextopus. I[lepemerienne, cKopocTh (CpenHssi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKHM, UX MPOEKIMH Ha OCH CHUCTeMbl KoopAuHAT. CloXeHHe MepeMelleHul u
CIIO’)KEHHE CcKopocTel. PaBHOMepHOE M PaBHOYCKOpEHHOE NpsMOJUHEHHoe JBuxkeHue. ['papuku
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS, NMyTU U IEpPEeMELIEeHUs MaTepuaibHOW TOUKH OT
BpemeHu. CBoOOAHOE TMajieHHe. YCKopeHHe cBoOOgHOro majaeHus. KpuBonnHeiiHOe IBUKEHHE.
JIBu>keHHe MaTepuaIbHOW TOYKU MO OKPYXHOCTU C TMOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTbh, JMHENHHast ckopocTb. [leproa m yactoTta obparieHus. L{eHTpocTpeMUTeIbHOE YCKOPEHHE.
TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABMKEHUE CHAPSIIOB, LIEMTHbIE U
peEMEHHBIE TIEpeaaun

[IpakTueckue 3aHsATUS

[IpakTryeckue paboOTHI:

N3mepenne MrHOBeHHOM ckopocTu. MccnepoBaHuE COOTHOLIEHUS MEXAY IYTSMH, NMPONACHHBIMU
TEJIOM 3a IIOCJIEN0BATEIbHbIE PAaBHBIE IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUXKCHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOM HYNIO. M3ydueHue NBM>KEHUS IIapuKa B BA3KOM >KMAKOCTH. M3yueHune
JBMDKEHUS TeIa, OPOIIEHHOT0 TOPU30HTAIEHO

Tema 2.2
J[mHaMMKa

Conep:xaHue y4eOHOT0 MaTepuaJia

IIpunnun orHocurensHocTH [amwiies. Ilepsbliil 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa AJ1s1 MaTepuaibHOM TOUYKHU B

OK 01
OK 02
OK 04
OK 05
OK 07
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nHeprmanbHoit cucteme orcuera (MCO). Tperuit 3axkon HproTOHA 111 MaTepuaabHBIX TOYEK. 3aKOH
BcemupHoro Tsarorenus. Cuna tsokectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. Tpenne. Buasr Tperus (1mokosi, ckoiibykeHus, kadeHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHSI CKOJBXKEHUS W cmia TpeHus nokos. Koapdumuent tpenws. Cuiia CONPOTUBICHHS IMPHU
JIBUKEHUM Tella B KUAKOCTU Wid Tasze. l[loctymarenpHoe M BpamiateiabHOE ABHKEHHE aOCONIOTHO
TBEpAOro Teiaa. MOMEHT CUJIbl OTHOCHUTEIBHO OcH BpamieHus. [lnedo cuibl. YcinoBusi paBHOBecHs
tBepaoro tena B MCO. Texnuyeckue yCcTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBIYKEHUE UCKYCCTBEHHBIX CITYTHHKOB

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

W3y4yenune nBrkeHHs OpycKa M0 HAKJIIOHHOW TNIOCKOCTH IOJT ISHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B 1e()OPMUPOBAHHOM MPYKUHE U
PE3MHOBOM 00pas3iie OT BEJIMYHHBI UX JAe(OopMalun

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota 1. MccienoBanue yciaoBHiA paBHOBECHS TBEPAOTO T, UMEIOMIETO OCh
BpaleHUs

Tema 2.3
3aKOHEBI
COXpaAHCHHUS B
MeXaHUKE

Conep:xanue yueOHOro MaTepuaJia

Mexanunueckass pabora u MouHocTh. KuHernmueckas sHeprus. [loTeHuumanpHas sHeprusi. 3akoH
COXPAaHEHHUs MEeXaHUYecKoH 3Hepruu. Pabora cuibl TSXKECTH U CUIIBI yripyrocTu. [I[pumeHeHne 3akoHOB
coxpaHeHus. Vcnonbp30BaHuEe 3aKOHOB MEXAHMKH Ul OOBSICHEHUS JBWXEHHS HEOECHBIX Tel W M
Pa3BUTHS KOCMHUYECKUX MCCIIEOBAaHUM, TpaHUIIBI TPUMEHUMOCTH KJIAaCCHUECKON MexaHuKu. Mmmynbc
MaTepHalbHONW TOUYKH (Teja), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMITyIbC CHITBI U H3MEHEHHE UMITYJIbCa
Tena. 3akoH coxpanenus ummyibca B UCO. PeaktuBHoe nBmkenue. Pabora cuibl. MOITHOCTD CHITHL.
Kunernueckass sHeprus marepuanbHoil Touku. Teopema 00 M3MEHEHMH KHHETHUECKOW SHEPrHH.
[lorenunaneHas oHeprus. IloTeHumanbHas dSHeprus ynpyro JaeGOpMHUPOBAHHOW —MPYKHUHBL.
[TorennuansHast sHeprust Tena BOMM3M MoBepXxHOcTH 3eMid. [loTeHIManbHbIE M HEMOTEHIMATIbHbIE
ciiibl. CBsi3b paOOTHl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON SHEPIruu CHCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON PHEPIUH. YTIPYTHE U HEYIIPYTHE CTOJIKHOBEHHUS

[IpakTrueckue 3aHATUS

[IpakTuueckue padbOTHI:

W3yuenune cBsI3M CKOPOCTEH Tenm MpH Heynpyrom ynape. McciemoBaHue cBS3M paOOTHI CHIIBI C
W3MEHEHHEM MEXAHUYECKOM HEPTUN Tela.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIEP, IPYKUHHBIM IHUCTOJET,
JBUKCHUE HCKYCCTBEHHBIX CITyTHUKOB M PaKeT.
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Hcnonns3oBaHne 3aKOHOB MEXaHUKH JJIA 00BACHEHUS JABUXKCHU A HEOECHBIX Tel H I pa3BUTHUA
KOCMHYCCKUX PICCJICIIOBElHPIfI, T'paHUllbl TPUMCHHUMOCTHU KJIaCCUYECKOM MEXaHHUKHU. I/IMI/ITaI_H/ISI
HEBCCOMOCTH

JlabopaTopHble 3aHATHS

JlaboparopHasi padora 2. VccienoBanue CBS3U padOThHI CHUIIBI C U3MCHEHUEM MEXaHUYECKOW dHEPTUU
TeJla Ha PUMEPEe PACTSHKCHUS PE3UHOBOTO JKI'yTa

Pazgen 3. MoJiekyasipHasi pu3uka 4 TepMOANHAMHUKA

14

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KIHHETHYECKOM
TCOPUH

Conep:xanue yueOHOro MmaTepuaJia

OCHOBHBIE  TIOJIOKEHUS MOJIGKYJIﬂpHO-KI/IHeTI/I‘-IGCKOﬁ TCOPHUU W HUX OIIBITHOC 000CHOBaHHE.
bpoynoBckoe nBmwxenue. Auddysus. Xapaktep IBUKEHHS U B3aUMOACHCTBUS YACTUL[ BEILECTBA.
MOI{CJH/I CTpOCHUA I'a30B, )KI/II[KOCTef/'I N TBEPABIX TCI U 00BsICHEHHE CBONMCTB BCIIECCTBA HA OCHOBEC 3TUX
Mmojenel. Macca u pasmepsl Mozekyil. KomuuectBo Bemiectsa. [loctosiHHass ABorazapo. TemoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Monens uaeansHoro rasa.
OCHOBHOE YypaBHEHHE MOJIEKYISIPHO-KMHETHUECKOW TEOpUM UAeadbHOro rasa. AOCOIOTHas
TEMIIEpaTypa Kak Mepa CpeIHed KMHETUYECKOM SHEPIMM TEIUIOBOrO ABMXKEHUS dacTull rasa. [llkana
temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MeHnneneeBa-Knaneiipona. 3akoH [lanbToHa.
N3omporeccsl B ua€anbHOM T'a3e ¢ OCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I paduyeckoe npeacraBieHme
M30MPOLIECCOB: N30TEpMa, U30X0pa, n300apa. TexHuueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE:
TepMOMETP, OapoMeTp

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTunueckue pabotsl: M3mepeHne Macchl Bo3ayxa KiaccHONW koMmHare. MccienoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHHSI Pa3peKeHHOr0 ra3a

JlaGopaTopHble 3aHsAITUS

JlaGoparopHas pabota 3. M3yueHune 0JHOTO U3 U30MPOLECCOB

Tema 3.2
OCHOBBI
TepMO)II/IHaMI/IKI/I

Conep:xanue yueOHOro MmaTepuajia

Buytpennsas sHeprus. Pabota u Temnonepenada. KoiauuecTBO TemoThl. YpaBHEHHE TEIUIOBOTO
Oananca. [lepBoenauano tepmoauHamMuKu. AnnabaTHbI npouecc. Bropoe Hadano TepMOIUHAMHUKU.
Tennosele neuratenu. KITJI TteruioBoro asurarens. OxpaHa npuposl. TepmoanHaMudeckas CUCTEMA.
BHyTpeHHss sHeprust TepMOAMHAMHUYECKON CUCTEMBI U CTIOCOOBI ee n3MeHeHUsl. KoanuecTBo TenaoThl
u pabota. BHyTpeHHSs SHeprusi OJHOATOMHOTO HJEIBHOTO Ta3za. Buisl Teruonepenavu:
TEIIONPOBOJHOCTD, KOHBEKIINS, U3JIydeHHUE. Y IeTIbHas TEIUIOEMKOCTh BenlecTBa. Koan4ecTBo TemIoTsl
npu Tteronepenaye. IlonstTue 00 anmabatHoM mpouecce. I[lepBplii 3aKOH TEPMOAMHAMHKH.
ITpumMeHeHMe nepBoro 3akoHa TEPMOJUHAMUKH K M30mpoueccaM. I'paduueckas nHTepnperanus padoTsl
ra3a. Bropo#t 3akoH TepmoanHamMuku. HeoOpaTUMOCTh mporeccoB B nmpupoje. TeroBble MaliiHbl.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[MpuHIMIIBI  JCWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPIHUHM B TEIUIOBBIX MAIIHHAX.
KoaddunmenT noneznoro neictBus terioBoit mamuHbl. [{ukn KapHo 1 ero koadGuimeHT noae3noro
JEUCTBUS. DKOJIOTUYECKUE TTPOOIEMBI TEITIOIHEPTeTUKU. TEXHHUECKUE YCTPOUCTBA U TPAKTUIECKOE
MIPUMEHECHHE: IBUTATEIIh BHYTPCHHETO CTOPaHMsl, OBITOBOU XOJIONUIHHHUK, KOHIUITUOHED

JlabopaTopHble 3aHATHS 2
JlaboparopHast pabota 4. 3mepeHue yaenbHON TeII0eMKOCTH

Tema 3.3 Coaepsxkanue y4eOHOIro MmaTepuaJia 4

ArperatHble [TapooOpa3oBanue u KoHAeHCanus. VicnapeHre u KuneHne. AOCOTIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTh

COCTOSTHUSA Bo3ayxa. HacelmeHHslit map. YienpHass TeIuioTa napooOpa3oBaHMs. 3aBHUCHMOCTb TEMIIEPATYpHI

BCIECTBA U KHIIEHUs OT AaBiieHus. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIHS CBOHCTB

(pasoBrie kpuctaiioB. JKunkue xpuctauibl. CoBpeMeHHble Marepuanbl. [lnmaBneHue u  KpucTamusanus.

[ICPCXOAbI VY aensHas TeruioTa maBienus. Cyonumanus. Y paBHEHUE TEIIOBOTO OayiaHca
[IpakTrueckue 3aHATHS
[IpakTuueckas padbora: TexHudyeckue yCcTpoiicTBa U MPaKTUYECKOE NPUMEHEHNE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOTYYCHHSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHUCIIE
HAaHOMATepHaJIOB, U HAHOTEXHOJIOTUU
JlabopaTopHble 3aHATHS 2
JlaGoparopHas pabota 5. OnpeneneHue BIaKHOCTH BO3TyXa

Pazgen 4. DiaekTpoanHaMuKa 20

Tema 4.1 Conep:xanue yueOHOro MaTepuaJia 4

ONEKTPOCTATHKA | DJIEKTpU3alisl Tell. DICKTpUUeCKHid 3apsi. JlBa Buaa 3JIEKTPHUYSCKHX 3apsiioB. [IpOBOJHUKH,
JOUDJIEKTPUKNA M TIOJIYNPOBOAHMKH. 3aKOH COXPAaHEHUs DJIEKTPUUYECKOro 3apsija. BsaumopeiicTBue
3apAnoB. 3akoH KynoHa. TodeuHsbIl 3JeKTpUYecKuil 3apsia. DiekTpudeckoe rnosie. HanpskeHHOCTh OK 01
aJeKTpuyeckoro mnouid. [IpuHIun cyneprno3uuuu 3JI€KTPUYECKUX IOoJIed. JIMHUM HanpsyKEeHHOCTH OK 02
AIEKTPUIECKOTO ToJisi. Pabota cui snekrpoctatudeckoro mojst. [lorenmnuan. Pa3HOCTh MOTEHITMAIOB. OK 03
IIpoBOOHMKM M AMIIEKTPUKM B DJIEKTPOCTATUYECKOM MoJje. JManekTpuueckas NpOHUIAEMOCTb. OK 04
OnekrpoeMKocTb. KoHeHcaTOp. DIEKTPOEMKOCTh INIOCKOIO KOHJEHCATOpa. JDHEPrusl 3apsyKEHHOTO OK 05
KOHJIEHCATOpa OK 07
IIpakTrueckue 3aHsATHUS
ITpakTuyeckue paboThl: M3MepeHHE 3JIEKTPOEMKOCTH KOHJEHcaTropa. TexXHHuYecKue YCTpoWcTBa M
IIPAKTUYECKOE NPUMEHEHHUE: DIEKTPOCKOI, JIEKTPOMETP, DJIEKTPOCTATUYECKas 3aIlMTa, 3a36MIICHUE
JIEKTPONIPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN anmapar, CTpyHHBINH IPUHTEP

Tema 4.2 Conep:xaHue yueOHOTro MaTepuaJia 4
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[locTOSTHHBIH
PIEKTPUYECKUIN
ToK. Toku B
[pa3JIMYHBIX
cpemax

ONEKTPUYECKUN TOK. YCIOBUS CYHIECTBOBAHHS DJIEKTPUUECKOro ToKa. Mcrounnku Toka. Cuia ToOKa.
[MocTostnubiil Tok. Hampspkenuwe. 3akoH Oma Uit yyacTKa LEMU. DJICKTPUUYECKOE COMPOTHUBIICHHE.
VYaenpsHOE conpoTuBieHUe BemliecTBa. [locnenoBaTenbHOE, MapauieNbHOE, CMEIIAHHOE COCIUHEHHE
poBOIHUKOB. PaboTa anekrpuueckoro Toka. 3akoH Jlxxoyis-Jlenna. MOImHOCTE 3I€KTPHYECKOTO TOKA.
ONEeKTpOABMKYIAasl CHIa U BHYTPEHHEE CONPOTHUBIIEHME MCTOYHMKA TOKAa. 3akOoH OMa I IOJHOU
(3aMKHYTOH) 3nekTpuueckoil nenu. KopoTkoe 3amblkaHue. DJEKTpPOHHas MPOBOJAMMOCTb TBEPJBIX
METAJJIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAJUIOB OT Temieparypsl. (CBepXIpOBOIUMOCTD.
OnexkTpudeckuii TOK B Bakyyme. CBOICTBa 31eKTpOHHBIX ITy4koB. [lomynpoBogauku. CoOCTBeHHAs U
IIPUMECHAss IPOBOAMMOCTb IOJYNPOBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHUKOBBIE
npuOOpsl. DIEKTPUYECKH TOK B PAcTBOpPAaX M PacIUiaBaX »AIIEKTPOIUTOB. IDJIEKTPOIUTHYECKAS
aucconuanus. JIEKTPOIU3. JIEKTPUYECKUI TOK B ra3ax. CaMOCTOATEIbHBIA U HECAMOCTOSTEIIBHBII
pa3psa. Mousaus. [1nazma

HpaKTI/IquKI/IC 3aHATUA

IIpakTruyeckas padora: TexHHMUECKUE YCTPONUCTBA U IPAKTUYECKOE IPUMEHEHHUE: aMIIepMeETp,
BOJIETMETP, PEOCTAT, HCTOUHUKH TOKA, SJIEKTPOHArpEBATEIbHBIE TPHOOPHI, DIEKTPOOCBETUTEIHHBIE
pUOOpPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH 1MO0JI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOJIHUKOBBII IMOJI, TaJIbBaHUKA

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta 6. M3yueHne cMemaHHOTO COeTMHEHUST PE3UCTOPOB.
JlabopaTtopHas pabota 7. I3MepeHue aIeKTPOIBIKYIIEH CUITbI HCTOYHUKA TOKA M €70 BHYTPEHHETO
CONPOTHUBIICHUS

Tema 4.3
MarnutHoe
roJe.
DIIEKTPOMAarHuT
Hasl HHYKIIWSI.

Conep:xanue yueOHOro MaTepuaJia

ITocTostHHBIE MarHuThel. B3auMmonenWcTBHE ITOCTOSHHBIX MAarHuTroB. MaruutHoe moie. Bekrtop
MarHuTHOM MHIYKUWH. [IpHHIMIO cyneprno3uuuy MAarHWTHBIX ITOJieH. JIMHMM MarHUTHOM WHIYKIHH.
KapTuna nMHMN MarHUTHON MHIYKIMH TOJIS TOCTOSTHHBIX MAarHUTOB. MarHUTHOE T0JI€ IPOBOJIHUKA C
ToKOM. KapTuHa JIMHMI WHIYKIUA MarHUTHOTO MOJIS JJIMHHOTIO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO NMPOBOJHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTBue NpoOBOIHUKOB C TOKOM.
Cuna Ammepa, ee moaysb U HanpasieHue. Cuna JlopeHua, ee Moaysib U HampaBieHue. J[BrxeHue
3apsDKEHHOM 4YacTUIbl B OJAHOPOJAHOM MarHUTHOM mone. PaGora cunbel Jlopenua. SIBnenue
9JIEKTPOMArHUTHOM WMHAYKIUHU. [IOTOK BekTOpa MarHUTHOW HMHIYKLIHMH. OJIEKTPOABHKYILAs CHJIA
UHAYKIMHU. 3aKOH OJJIEKTpoMarHuTHoW wuHAykumn @Papaznes. BuxpeBoe »sieKkTpuueckoe ToOJeE.
ONEeKTPOABMKYIIAs CHJIa WHIYKUUU B IPOBOJHUKE, ABIKYILEMCS IOCTYNATEIbHO B OZHOPOJHOM
MarHuTHOM Tnoisie. [lpaBuno Jlenma. MHAyKTUBHOCTB. SIBIEHHME CaMOMHIYKIMHU. DIEKTPOABUKYILAS
CHJIa CAMOMHYKIIMHU. DHEPIrHsi MATHUTHOTO IOJIA KATYIIKHU C TOKOM. DJIEKTPOMarHUTHOE TOJIE
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HpaKTH‘lGCKI/Ie 3aHATUA

HpaKTI/I‘leCKI/Ie pa6OTBIZ I/IsyquI/Ie MArduMTHOTIO ITOJIA KAaTYIIKKU C TOKOM.
Texuudeckue yCTpOﬁCTBa U HIPAaKTUYCCKOC INMPUMCHCHHUC: IMOCTOAHHBIC MArHUTBI, SJICKTPOMAIrHUTHI,
OJICKTPOABUTIATCIIb, YCKOPHUTECIN 3JICMCHTAPHBIX YaCTHI, MHAYKIIMOHHAA I1CYb

JlabopaTopHble 3aHATHS

JlaboparopHas pabdota 8. MccnenoBanue neCTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM
JlabGopaTopHas pabota 9. M3ydeHue siBJICHUS 2ICKTPOMAarHUTHON MHAYKITUU

Pa3gea 5. Kosie0anus v BOJHBI

18

Tema 5.1
MexaHUYeCKHe
151
DIICKTPOMArHUTH
ble KOJIeOaHMs

Conep:xanue yueOHOro MmaTepuaJia

Konebarenbnast cuctema. CBoOojHble MexaHMueckue KosiebaHus. [‘apMoHHueckue KosneOaHus.
[lepuon, yacrora, ammnutyaa u $asza konebanuii. [lpyxuHHbIl MasTHUK. MaTeMaTH4YeCKU MasTHUK.
VYpaBHeHHe rapMoHuU4eckux kojeOanuil. IIpeBpalieHue sHEpruM npu rapMOHMYECKUX KOJICOaHMSIX.
Konebartenbubiit koHTYp. CBOOOAHBIEC 3JEKTPOMArHUTHBIE KOJEOAHUS B HI€aTbHOM KOJIeOaTelIbHOM
KOHType. AHJIOTUS MEXJIy MEXaHWYECKUMHU U 3JIEKTPOMAarHUTHbIMH KoseOaHusiMu. Popmyna
TomMcona. 3akoH coxpaHEHHsS SHEPrUd B HAeaJbHOM KosebaTenbHOM KOHType. IIpencraBienue o
3aTyxallux KojiebaHusX. BbIHyX/JeHHble MexaHudeckue kosiebanus. Pe3oHaHc. BeIHyXeHHbIE
ANEeKTpoMarHuTHele Konebanus. [lepemennsiii Tok. CUHYCOMIAIbHBIA MEPEMEHHBINH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U JEHCTBYIOLee 3HAu€HUWE CHJIbl TOKAa M HAIpPSDKEHUS.
Tpancdopmarop. [IpousBoacTso, nepepaya u NOTpedIEHUE dIEKTPUUECKON IHEPTUU. DKOIOTHUECKHE
PUCKH TIpU MPOU3BOJCTBE 3JEKTpUUECKON 3Hepruu. KynpTypa HCHOIb30BaHUS DJIEKTPOSHEPTUU B
MOBCEHEBHOW JKM3HU

[IpakTueckue 3aHsATHS

ITpakTnyeckue padotsl: MccnenoBanue 3aBUCUMOCTH HepUOJa MaJbIX KojeOaHUil rpy3a Ha HUTH OT
JUIMHBI HUTH U Macchl rpy3a. TeXxHuYeckne ycTpoucTBa U NPAKTUYECKOE TPUMEHEHNE: dJIEKTPUYECKAN
3BOHOK, '€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUM DJIEKTponepeaay

JlabopaTropHble 3aHATHSA

JIaGoparopnas pabota 10. MccnenoBanue nepeMeHHOTO TOKa B LIEMH U3 MTOCIIEI0BATEIbHO
COEJIMHEHHBIX KOHAEHCATOpa, KaTYIIKH U PE3UCTOpa

Tema 5.2

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHndecKrue
151
PJICKTPOMArHUTH
bI€ BOJIHBI

Mexannueckue BOJIHBI, yCiIoBHsS pacnpocTpaHeHus. Ilepuon. CKopocTs pacnpoCTpaHEeHUs W JJIMHA
BouiHBL [lonepeunsie u npojoabHbIE BOTHBL. HTephepeHiys 1 Audpakiius MeXaHHYeCKUX BOJH. 3BYK.
CxkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DJIeKTpOMarHuTHHIE BOJIHBI. Y CIIOBUS
M3JIy4ECHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus BekTopoB E, B, v B a1ekTpoMarHuTHON
BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTpa)kK€HUE, MpeJoMIIeHHe, Mojspu3anus, ITudpaxius,
uHTepdepeniys. CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH. [1Ikana snekrpoMarHuTHBIX BOJIH. [Ipumenenune
ANIEKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITY. [IpuHIMIBI paguocBs3u u TeneBuaeHus. Paguonokarus.
DNEeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpe/Ibl

[IpakTueckue 3aHsATUS

[IpakTrueckas pabora: TexHWYECKHE YCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMArHOCTHKA B TEXHHUKE W MEIMIIMHE, pajap, pPaauoNpUEMHUK,
TelneBU30p, anTeHHa, Tenedon, CBY-meup

Tema 5.3
OnTuka

I'eomerpuueckas ontuka. IIpsmonuneiiHoe pacipocTpaHEHUE CBETa B OAHOPOJHOU cpexe. JIyu cBera.
Toueunsrit ncTouHuK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpakeHUs cera. [locTpoenne n3o0pakeHnit
B IUIOCKOM 3epkane. Ilpenomienue cera. 3akoHbI HpenoMileHUs] cBeTa. AOCOJIOTHBIM MOKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblii yroi MoJIHOr0 BHYTPEHHETO OTPAYKEHUS.
Hucnepcust ceera. CinoxHbIil coctaB 6enoro cBeta. L[Ber. Cobuparomue M paccenBarolive JIUH3bI.
Tonkast nuH3a. @okycHOE paccTOsSHUE U ONTHYECKas cujla TOHKOW JMH3bI. [locTpoenue nzobpaxeHuit
B COOMparoIuX U pacceuBaroIuX JuH3ax. @opMysa TOHKON JHH3BL. YBEJIWYEHUE, JaBaeMOe JINH3O0M.
[Ipenensl mpuUMEHUMOCTH TeOMETpuYeckold onTuku. BomnoBass ontuka. MHTepdepeHmus caera.
KorepeHTHbIe HCTOUHUKHU. Y CIIOBUS HAOIIOACHUS MAaKCUMYMOB U MUHUMYMOB B HHTep(hepeHIHOHHON
KapTUHE OT JIBYX CHUH(]a3HBIX KOT€PEHTHBIX HICTOUHUKOB. J{ndpakuus ceera. JludpakiunonHas pemeTka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MAaKCUMyMOB IIpU MaJe€HMM MOHOXPOMAaTHYECKOIO CBeTa Ha
nudpakionnyio penietky. [onspuzanus ceera

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuyeckue padotel: Habmoaenue nucnepcun cBeta. TeXHUUYECKHUE YCTPOMCTBA M IPAKTHYECKOE
MIPUMEHEHHE: OUKH, Jyma, poToanmnapar, MPOSKIIMOHHBIH anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHA$ ONTHKA, AU(PpaKIIMOHHAs peIIeTKa, MOJISIPOUI, TeIECKOI

JlaboparopHble 3aHATUA

JlabopaTtopHas pabota 11. Onpenenenue mokasaress IPETOMICHHUS CTEKIIa
JlaboparopHas pabora 12. HccrienoBanue CBOHCTB N300pakKeHUI B JTMH3aX

Pa3jnen 6. OcHOBBI cTIeHAIbHONH TEOPUHM OTHOCUTEJIHLHOCTH

Tema 6.1

\ Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
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(OCHOBBI TEOPUH
OTHOCUTEJIBHOCT
17§

I'panunel  NPpUMEHMMOCTH  KJIacCHYeCKOM  MexaHukd. Ilocrymarel  crenumanbHOW — TEOpUM
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, IPHUHIMI OTHOCUTEIBHOCTH
OlHmTeHa. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHHM M COKpAIllCHHUE JUIMHBIL.
OHeprus M UMIYJIbC PEJIATUBUCTCKOM yacTHLbl. CBSI3b Macchl € DSHEPrUEd M UMIIYJIbCOM
PEIATUBUCTCKOM YacTULbl. DHEPIHsl TOKOs CBOOOIHON YaCTHIIbI

OK 04
OK 05
OK 07

Pa3nea 7. KanroBasi pusznka

Tema 7.1 Coaeprxanue y4yeOHOIro MmaTepuaJia

DJIEMEHTHI ®oronsl. ®opmyna [lnanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOH. DHEpPrust U UMIYJIbC (POTOHA.

KBaHTOBOM Otkpeitre u uccnepoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akonsl poTodpdexra. YpaBHeHHE

ONTUKU Ouinmreitna s Goroadpdexra. "Kpacnas rpanumna" dororddekra. Hasnenue cera. Onbitsl [1.H.
JlebeneBa. XumMuyeckoe IEHUCTBHE CBETa. TE€XHUYECKHME YCTPOWCTBA M MPAKTUUECKOE MPUMEHECHHE:
¢dboTorneMenT, GoToAATYHK, COTHEUHas: 6aTtapesi, CBeTOIUO

Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia

CtpoeHue aToma

Mogens atoma Tomcona. OnbiTel Pezepdopna no paccesnuto -uactuu. IlnanerapHas Mozens atoma.
ITocrynats! bopa. M3nydenue u noriaomeHue GOTOHOB IIPH MEPEXOE aTOMa C OJHOIO YPOBHS dHEPrUU
Ha apyroil. Bunsl cnektpoB. CriekTp ypoBHEW dHEPruu aToMa BOAOpoJa. BolHOBBIE CBOIICTBA YAaCTHII.
Bonusl ne bpoins. KopnyckynspHo-BoiaHOBOM nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE H3JIyuyeHHE.
Judpakius 37€KTPOHOB B KpHCTaIaX. YCTPOMCTBO M NPUHIMII paboOThl Jazepa. TexHUUecKue
YCTpOICTBA U MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIM aHanu3 (CIEKTPOCKOIT), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTnueckas padbora: HabmroneHue nuHeiyaToro crekrpa

Tema 7.3
ATOMHOE PO

Conep:xanue yueOHOro MaTepuasa

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHMS sapa. OTKpPhITHE paguOaKTUBHOCTU. OIBITHI
Pesepdopna nmo onpeneneHuio coctTaBa paauoakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eTa-, raMma-
M3JIy4eHUs. BiusHue pajroakTMBHOCTH HA KUBBIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEWUTPOHA.
Hyknonnass mozens siapa I'eiizenOepra-lBanenko. 3apsia sinipa. MaccoBoe uucio siapa. M3oTomsl.
Anbda-pacnan. OIEKTPOHHBIH W  TO3UTPOHHBIM  Oera-pacman. ['amma-uznmyuenue. 3akoH
PaZMOaKTUBHOTO pacmaza. JHEprusl CBSA3U HYKJIOHOB B sipe. SlnepHble cuibl. JledekT macchl sfpa.
SAnepusie peakiuu. [lenenue u cuntes saep. Anepusiit peakrop. Tepmosiaepublil cunres. [IpoOGiaems! u
MIEPCIIEKTUBBI SIIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIEKTHI SIIEPHONW SHEPreTUKU. DJIEMEHTapHBIE
qacTulpl. OTKpBITHE MO3UTPOHA. MeTonbl HAOMIONEHUS MW PErucTpaluy 3JIEMEHTapHBIX YacTHUll.
dyH1aMEeHTAJIbHBIE B3aMOICHCTBHA. EMMHCTBO (hr3nyeckoi KapTHHBI MUpa

[IpakTueckue 3aHsATUS
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[IpakTrueckue padotsl: MccnenoBanue TpeKOB YacTHIl (110 TOTOBBIM GoTorpadusim).
TexHudeckue ycTpoOMCTBAa M IPAKTHYECKOE IPUMEHEHME; J03UMETp, Kamepa BuiabcoHa, saepHbIN
peakTop, aToMHas bomba

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1
DJIEMEHTBI
ACTPOHOMHHU

1 acTpoDHU3UKH

Conep:xanue yueOHOro MaTepuaJia:

Otanbl pa3BUTUA acTpOHOMHUHU. lIpUKIagHOE M MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMHUU. Bun
3Be3Horo Heba. Co3Bes3nus, spKUE 3BE3/bl, IJIAHETHI, X BUAMMOE JaBIKeHHe. CollHeuHasi cHCcTeMa.
[Tnanets 3emHo# rpynmsl. [Lnanersi-rurantel. Mansie Tena Conneunoit cucremsl. Connue, porocdepa
u atmocgepa. ConHeyHass akTUBHOCTh. VcTounuk »Heprun ConHIA W 3Be3/. 3BE3/bl, ©X OCHOBHBIC
xapakTepucTuku. [[uarpamma  "CHeKTpalbHBIM  KJIacC - CBETUMOCTB'. 3Be3Abl  IJIABHOM
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB' JUIsl 3B€3]1 TJIaBHOM I1OCIJIEI0BATEIbHOCTH.
Buyrtpennee crpoenue 3Be31. COBpeMEHHBIE IPEACTABICHHS O TPOUCXOKICHUH U 3BoMtounu ConHia
U 3Be3/1. DTallbl )KU3HHU 3Be37. Mieunslii [1yTh - Hama ["anaktuka. CniupanpHas cTpykTypa [anakTuku,
pacnpeneneHue 3Be3], raza u noui. [lonoxenue u neuxxenue Connna B ["anaktuke. Tunsl rajakTuk.
[Tnockast u cepuueckas noacucremsl ['anaktuku. PaguoranakTuku v kBazapbl. UepHbIe AbIPHI B g]Ipax
ranakThk. Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa00ma. Pasberanue ramaktuk. Teopus
Bonwmoro B3peiBa. PenukroBoe msnyuenue. MacmitabHas cTpykrtypa Bceenennoit. MerarainakTuka.
Heperniennble npo0aeMbl aCTPOHOMUU

JlaGopaTopHble 3aHATHUS

JIaGoparopHas pabora 13. HaGmro1eHNs1 HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOXKEHUN JUIsl ONPEJeIeHUs MOJNI0XKEHUsI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro NMolymapHs U spKue 3Be31bl

OK 01
OK 02
OK 03
OK 05
OK 07

IMpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHUeE (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)
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OK, IIK

IMpome:xxyTounas arrectanus (aug¢.3auer)

Bcero:

108




3. Ycaosus peaju3aumu NPOrpaMMsl o0meo0pa3zoBaTebHOM
TUCHUTITTHHBI

3.1 TpeGoBanuss K MHHHMAJBLHOMY MAaTepHAIbLHO-TEXHUYECKOMY
o0ecneyeHun 1o
B cootBerctBuu ¢ tpeboBanusiMu GPI'OC COO k maTepHallbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBblii ypoBeHb Kypca (M3UMKH HA YPOBHE
cpemHero obmero o0pa3oBaHMs JOJDKEH M3ydaThCsl B YCIOBHSIX KaOWHeTa (hU3UKA
WIM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukina. B kabunere Qu3MKKM JODKHO OBITH HEOOXOAUMMOE JIabopaTOpHOE
o0opyZoBaHWE i1 BBIMOJHEHUS YKa3aHHBIX B TMporpamMmMe 10 (U3uKe
MPaKTUYECKUX PabOT U JEMOHCTpAllMOHHOE 00OpyJoBaHUE. J[eMOHCTpalMoOHHOE
obopynoBanue (OpMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHHUMAaJIbHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
(bu3MKe KITIOYEBBIX JEMOHCTpPALUNA JJIS HUCCJICNIOBAHUS W3Yy4YaeMbIX SIBICHUUA U
MPOIIECCOB, SMIHUPUYSCKUX H (YHIAMCHTAIBHBIX 3aKOHOB, WX TEXHHYECKHX
npumeHeHui. JlaboparopHoe o0opyaoBaHHe AJis TaOOPATOPHBIX U MPAKTHUYECKUX
paboT (opMupyeTcs B BUJE TEMaTHUECKUX KOMIUIEKTOB U 0OecrnedyrBaeTcsl B
pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHu4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMILUICKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.
O6opynoBanue yueOHOTO KaOMHeTa:
- TOCAI0YHBIE MECTa IO KOJMYECTBY 00YUarOIINXCS;
- pabodee MeCTO Iperno1aBaTes;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aIaHUS IS IPOBEPOYHBIX PaboT;
- Mpo¢eCCHOHATBPHO OPUEHTHPOBAHHBIC 3aaHUS;
- MaTepuajbl SK3aMeHa.

TexHuueckue cpeacTra 00yyeHus:
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- IEPCOHABHBIA KOMITHIOTEP C JTUIIEH3MOHHBIM TPOTPAMMHBIM 00ECTICUCHHEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMONMMOTEKa, YWUTAIBHBIM 3a1 C BBIXOJIOM B HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh HTEepHET)

[TpumepHbIi NTepedeHb IEMOHCTPAIIMOHHOTO U Ja00paTOpHOTo 000pyAOBaHUS:

1. [udporas madboparopus o GuU3MKe I IPEroaaBaTers;
2 [Mudposas nabopaTopus 1Mo Gu3nKe 7151 00yIAFOIIETOCS;
3 Becbl TexHMUECKHE C pa3HOBECAMHY;

4. Komrmekt 11t 1abopaTOpHOTro MPakTUKyMa MO ONTHKE;

5 Kommekt 1t 1abopaToOpHOTro MpakTUKyMa IO MEXAHHUKE;

6. KomrekT asist 1abopaToOpHOTo MpakTUKyMa M0 MOJIEKYJISIpHOU (hU3uKe

U TCPMOANHAMUKH

7. Kommnekt ans 1abopaTopHOro mMpakTUKyMa MO 3JIEKTPUUECTBY (C
TeHEepaToOpoOM);
8. KoMmriekt miis m3ydeHus: BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTIHH

(COmTHEYHOW, BETPOBOM DJHEPrHH, OMO-, MEXAaHMUECKOW M TEPMOIICKTPUUECKON

HYHEPreTUKH );
Q. AmniepmeTp J1abopaTOpHbIH;
10. BonbT™meTp 1abopaTopHbIi;
11. Konopumerp ¢ HabopoM KamopUMETPUUECKUX TEJT;
12. TepmomeTp 1ab0paTOPHBIN;
13. KoMmmuiekT st W3y4eHHsI OCHOB MEXaHWKH, ITHEBMATUKH U

BO300HOBIIEMBIX HCTOYHUKOB 9HCPIruu;

14. bapomeTp-anepounn;

15. biiok nuTaHus peryaupyemslii;

16. Beb-kamepa Ha OJIBUIKHOM IITATHUBE;

17. Buneokamepa jist paboThl ¢ ONTHYECKUMU TTPUOOpaMU;
18. ['enepaTop 3ByKOBOM;

19. ['urpometp (ICUXpOMETP);
20. ['py3 HaOOpHBIIL;
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SABJICHUAM,
46.
47.
48,
49.

JIlnHaMOMeTp IEMOHCTPALIMOHHBIM;

KomrIiekT nocyapl IEMOHCTPALIMOHHOM C TPUHAIICKHOCTSIMU;
MaHoMeTp KUJIKOCTHON JEMOHCTPAIMOHHBIN;

Metp 1eMOHCTpallMOHHBIM;

Mukpockon JEMOHCTPALIMOHHBIM;

Hacoc Bakyymub1ii KoMoBCKOTrO;

CToaHK o bEMHBIN;

[[ITaTuB 1EMOHCTPAIIMOHHBIN (DU3NUECKUM;

DIIEKTPOIUINTKA;

Habop neMOHCTpaIlMOHHBIN 0 MEXaHUUECKUM SIBJIICHUSIM;
Habop 1eMOHCTpaliMOHHBIN MO JUHAMHUKE BPaIllaTeIbHOTO JIBHKEHUS,
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop n1eMOHCTpaliMOHHBIM BOJHOBBIX SIBJICHUIH;

Benepko Apxumena;

Mastauk MakcBenna;

HaGop ten paBHOro 00beMa;

HaGop Ten paBHOI Macch;

[Tpubop nnst AeMoHcTpau aTMOCHEPHOTO TABIICHNUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Pbluar neMoHCTpalMOHHBIT;

Cocyasl coobmIaronecs;

CrakaH OTJIMBHOM IEMOHCTPALIMOHHBII;

TpyOka HeroToHa;

[Tap ITackans;

HaGop aeMOHCTpalMOHHBINA MO MOJEKYJISIPHOM (PU3HKE U TEIMJIOBBIM

Habop neMoHCTpalimoOHHBIH 10 Ta30BBIM 3aKOHAM;
Habop xanuiispos;
TpyOka it IeMOHCTpAIK KOHBEKIIMH B KUKOCTH;

]_[I/IJ'II/IHI[pBI CBHHIOBBIC CO CTPYTOM;
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50.
51.
52,
53.
54,
55.

[Tap ¢ kompLOM;

BBICOKOBOJIBTHBINM HCTOYHUK;
['enepatop Ban-ne-I'paada;
Jlo3umerp;

KamepToHbI Ha pE30HAHCHBIX AIIUKAX;

KomruiekT npruGopoB 1 MpUHAJICKHOCTEHN SIS IEMOHCTPAIIUA CBONCTB

SJICKTPOMArHUTHBIX BOJIH,

56.

Kommniekr mnpuOOpoB ajis M3y4eHUs MPUHIIMIIOB paguorprueMa

U paJluonepeayu;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,

Kommuiekt mpoBoaoB;

Maraut 1yrooopasHblii;

MarauT nosocoBoOi JEMOHCTPAILIMOHHBIN;

Marmmuna snektpodopHasi;

MasTHHK 3IEKTPOCTATUYECKUN;

Habop no n3yueHno MarHuTHOTO MOJisi 3eMJIH;

Habop neMoHCTpallMOHHBIN 110 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Habop 1eMOHCTpallMOHHBIH 110 TTOTYIIPOBOJHUKAM;

Habop aeMoHCTpaIllMOHHBIH 110 TOCTOSSHHOMY TOKY;

Habop neMOHCTpallMOHHBIH 10 JIEKTPUIECKOMY TOKY B BAKYYME;
Habop 1eMOHCTpallMOHHBIN MO 3JEKTPOANHAMUKE;

HabGop m1st neMoHCTpan MarHuTHBIX TOJICH;

HaGop nmsa neMoHcTpanuu dAeKTPUIECKUX TOJICH;
Tpancpopmarop yueOHbIH;

[Tamouka cTekJIsIHHAS,

[Tanouka 300HUTOBAS;

[Tpu6op Jlenma;

Ctpenku MarHUTHBIE Ha IITATUBAX;

CynTaH 3JeKTPOCTAaTUYECKU;

[IITaTuBBI N30TUPYIOLIKE;

DNEeKTPOMArHuT pa30opHBIi;
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78. Habop aeMOHCTpalMOHHBIN 110 T€OMETPUYECKON ONTHKE;

79. Habop neMOHCTpallMOHHBIN 110 BOJIHOBOM OITHKE;

80. CriekTpocKoIl ABYXTPYOHBIH;

81. Habop criekTpanbHbIX TPYOOK ¢ HCTOYHHUKOM MUTAHUS;

82. VYcranoBka s uzydeHnus potodpdexra;

83. HaGop neMoHCTpanimoHHbIN Mo octosiHHoM [1naHka;

84. KoMImiekT HarIsiiHbIX TOCOOUIA )11 TOCTOSTHHOTO MCTIOIh30BaHNS,
85. Komruiekt moptpetoB jyist opopmiieHUsT KaOMHETA;

86. KoMruiekT AeMOHCTpalMOHHbBIX Y4E€OHBIX TaOuIl.

[IpuMepHBIi IepedYeHb JEMOHCTPAIMOHHOIO U J1a00paTOpHOTro 000PY10BaHUS
HOCUT PEKOMEHIATENbHBIN XapakTep.

[Ipu HanmMUMM HEOOXOAMMOTO 00OPYIOBAHUS 3aHATHS IO (PU3UKE B HEKOTOPBIX
cllydasX MOTYT IPOBOJMUTHCS B HMMEIOIIMXCS B OOpa3oBaTENbHOW OpraHu3aluu
MacCTEPCKUX WK J1a00paTOpHUsX.

3.2 UndopManmnoHHoe odecnieyeHue 00yueHust

Jist  peanuzanMud  MPOrpaMMbl  JTUCHMIUIMHBI ~ OMONMMOTEYHBIM  (OHJ
o0Opa3oBaTeIbLHON OpraHu3aluu JIOJDKEH HWMETh IEeYaTHbIC W/WUU DJICKTPOHHbBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYUM), JOMYLIEHHbIE K MCIOJb30BAaHUIO MPHU peajn3aluu 00pa3oBaTeIbHbBIX
porpamMMm cpenHero npoecCuoHaIbHOrO OO0pa3oBaHHUsA, pealn3yeMbIX Ha 0Oasze
OCHOBHOT0 00111ero 00pa3oBaHus.

[Ipn peanuzanu MPOrpaMMbl JUCIHUIUIUHBI BO3MOXKHO HCIOJIB30BaHUE
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K WCIOJIB30BaHUIO TIPU

peanu3aiuy 00pa3oBaTeIbHBIX MPOTPaMM CPEIHETO 00IIeTro 00pa3oBaHus.
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4. KoHTpPoJIb W OLEHKa PpPe3yJbTAaTOB OCBOCHHUSI 0011e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontponibr uW omeHka pe3ylbTaTOB OCBOCHHS 00I1€00pa3oBaTEIbHON

AUCHUIIIMHBI pACKPBIBAIOTCA 4CPE3 AUCHUINIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHue OOMMX U MPOohecCHOHATBHBIX KOMIIETEHLIUNA MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Konx u nHaumeHnoBanme
(hopMupyeMbIX KOMIIETEH UM

Pazgen/Tema

THn oeHOYHBIX
MeponpUusITHIA

OK 01. BeiOupats crocoObl peeHus]|
3anay npoQeCCUOHATBLHOM]
NesITeIbHOCTH MPUMEHUTEITLHO
K Pa3JIMYHBIM KOHTEKCTaM

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

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

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

ITo/c®

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpelCTBa NOUCKA, aHAIH3a

1 MHTEpIpeTai HHPOpMaIUu

1 HUHPOPMAIMOHHBIE  TEXHOJOTHU
TSt BBITIOJIHEHU S 3a/1ay
npodecCHOHANBHOM NesTeNbHOCTH

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasmen 5. Temer 5.1., 5.2., 5.3.

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

ITo/c

OK 03.
M peaJu30BbIBATH

IInanupoBars|
coOCTBEHHOE

Pasgen 1. Tema 1.1

Paspmen 3. Temsr 3.1., 3.2., 3.3.

B3aUMOJCHCTBOBATh n
B KOJJICKTUBC U KOMaH/IC

paboTtath

npodeccuonanbHoe W smuHocTHOE Pasznen 4. Temer 4.1.,4.2., 4.3
pasBuTHe,  npeanpuHUMaTenbekyro| Pasgen 8 Tema 8.1
NesITeIbHOCTD ITo/c

B npodeccnoHanbHOM coepe,

MCII0JIb30BATh 3HAHUS

Mo  MNpaBoBOM W (UHAHCOBOH

FPaMOTHOCTH B Pa3IUYHbBIX

PKU3HEHHBIX CUTYalUsIX

OK 04. OddextuBHO| Pasnen 2. Temsr 2.1., 2.2., 2.3.

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

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05.

OcylecTBIsATh  YCTHYIO

Paznen 1.

YCTHBIH OIIPOC;
(GpOHTATBHBIAOIIPOC;
HaOIro1eHNe

3a BBITIOJTHEHUEM
1abopaTopHbIX paboT;
npakTU4Yeckue padoTh]
(peenue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BEIIIOJIHEHHE 3aaHUN
IIPOMEKYTOYHON
aTTecTaluu

® TIpoeccoHanLHO OPUEHTHPOBAHHOE CO/IEPKAHHUE (COIEPIKAHUE TIPUKIIAITHOTO MOJLYJIS).
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M [HUCbMEHHYI0  KOMMYHHUKAILIUIO
Ha rocyJapCTBEHHOM SI3BIKE
Poccuiickoit @eaepaiuu ¢ y4eToM
0COOEHHOCTEH COLIMAJIBLHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

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

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

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

ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|
OKpYyXaromen cpensl,
pecypcocOepexeHuro, MIPUMEHSTH|
BHaHug 00 W3MEHEHU!U KJImMara,

[TPUHLIMIIBI OepeKITMBOTO
MPOU3BOICTBA, 3¢ pexTUBHO
NeicTBOBaTh B UPE3BBIYAMHBIX

CUTyalusax

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

Pasnen 4. Tems1 4.1.,4.2.,4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c
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