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1. OO0mas xapakTepucTUKa padodeil NporpaMMbl0011e00pa3oBaTeIbHOM
AUCHUILTMHBI «DPHU3HKa»
1.1.MecT0 AMCHMILIMHBI B CTPYKTYpe o0pa3oBarte/ibHOil nporpammsl CIIO:
Oob1eoOpazoBarenpHas AucuuiminHa «Pu3nka» sBIsAETCS 00A3aTEIbHON YacThIO
00111e00pa30BaTENbHOIO IUKIA 00pa30BaTEIbHON IPOrpaMMbl B COOTBETCTBUU C

dI'OC CIIO mo cnemuanpaoctd 23.02.09 ABTOMATHKA W TEJIEMEXAaHUKA Ha

TPpaHCIIOPTEC ()KCJ'IGSHOIIODO)KHOM TDaHCHODTC).

1.2. Hesn v IUIaHUPYeMble Pe3yJbTAThl 0CBOCHUSI JUCHUILTHHBI:
1.2.1. Heau 1UCHUTVIMHBI:

ConepsxkaHue mporpaMmbl 00111€00pa30BaTeIbHON AUCIUIUITMHBL Du3nKa
HaIpaBJICHO HA IOCTUKEHUE CIETYIONINX EeH:

e  (opmMupoBaHme WHTEpeca U CTPEMIICHHUS OOYyYaIONUXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TPEACTABICHUH O HAyYHOM METOJC TIO3HAHUSA W
dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

e  (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HU3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e  (opmupoBanue yMeHHUU OOBSCHATH SBICHUS C HCIIOJIH30BAHUEM
bu3NYecKuX 3HAHUHN 1 HAYYHBIX JOKA3aTEIbCTB;

e  (opMupoBaHue PeNCTABICHUN O POJIU QUBUKHU TSI pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3THUX 1esield 00ecreuynBaeTCs PeIIeHUeM CIIeNYIONUX 3a71ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHusI:

e  npuoOpeTeHWe CHUCTEMbl 3HaHUKW 00 o0mwmx  (U3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO

(bU3HKY, TIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpOU3UKY;



e  (opmMupoBaHue yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHUSA IS
OOBbsICHEHUS (PU3NYECKUX SIBIICHUW B TMPUPOJE M IJsl MPUHATHS TPAKTUYECKUX
pEIICHUN B MOBCEIHEBHOW JKU3HH;

®  OCBOGHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33Ja4 C SIBHO 3aJaHHOU
dbu3nyeckoil MOAEINbI0, 3a/ay, MOJAPA3yMEBAIOIIUX CAMOCTOSITEIBLHOE CO3JaHUE
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

®  [OHMMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

®  OBJQJACHUE METOJaMH  CAMOCTOSITEJIbHOTO  IUIAHMPOBAHUS U
npoBefieHUsT  (QUBUYECKUX  OKCIIEPUMEHTOB, aHalu3a ¢  MHTEpHpeTaluu
uH(pOpMaIuK, ONPEeACIICHHS IOCTOBEPHOCTH TIOJYYEHHOT'O PE3yIbTaTa;

®  CO3/laHM€  YCIOBUW  JJi1  pa3BUTUS  YMEHUH  MPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKOMU JIESITEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHSI 001Ie00pPa30BaTENbHOIM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme komnerenuuu (nanee — OK) u npodeccroHaabHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHWHU C JUYHOCTHBIMH, METANPEAMETHBIMU U
IpEeIMETHBIMU pe3yJibTaTaMu 00ydeHust 6a3oBoro ypoHs (ganee — [1PO) ®I'OC

COO npexacraBiieHbl B Ta0IUIIE:



Kox ¥ HauMeHOBaHHe
bopmupyembIx
KOMIIeTeHII M

l'[.nalmpyeMbIe PE3YyJbTAaThl OCBOCHUSA NPOIrpaMMbI IO JTUCHUIIJINHE

O6mmue!

JMcuunIMHApHbIe?

OK 01. Beibupatp
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yIbTATHI JOJDKHBI OTPAXKaTh B YACTH
TPYJOBOTO BOCTIMTAHUS:

- TOTOBHOCTB K TPYAY, OCO3HaHUE IEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTbh K aKTUBHOM JICATEIEHOCTH TEXHOJIOTHYECKON
Y COIMATIFHON HANPABIEHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATh, INTAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHSATH TAKYIO JIEATEIIBHOCTH;

- HHTEpeC K pa3inyHbIM chepam mpodeccHoHATEHON
NeSATeILHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO Ha POTSHKEHUH BCEH KU3HU.
MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OByaieHne YHUBEPCATBHBIMH YICOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENNEHO (POPMYITUPOBATEH U aKTyalTU3UPOBAThH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTAHABIIUBATh
CYIIIECTBEHHBIN TPU3HAK WJIM OCHOBAHUS JJII CPABHEHHSI,
KJIacCcu(PUKaMKu U 0000IIECHUS; ONIPENETSATD 1N
NeSITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JOCTHKCHHS; BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI
B pPacCMaTPUBAEMBIX SIBICHUSIX; BHOCHUTHh KOPPEKTHUBHI B
JeSATEILHOCTD, OIICHHBATh COOTBETCTBUE PE3YIbTaTOB
L[eJIsIM, OIICHUBATh PUCKU TTOCTIEACTBUM NESTEIILHOCTH;
pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH
KU3HEHHBIX po0IeM;

ITP6 1. ChopmupoBaHHOCTD MPEACTABICHUN O POJIU U
MecTe (U3UKU U aCTPOHOMHUH B COBPEMEHHOM HayYyHOU
KapTHHE MUpPa, O CUCTEMOOOpa3yolel poiau pU3nKy B
Pa3BUTHUU ECTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIa/le POCCUICKUX U 3apyOekKHBIX YUCHbBIX-
(U3MKOB B pa3BUTHE HAYKH; MOHUMaHUe (pr3mdecKon
CYIITHOCTH HAOIIOIaEMBIX SIBICHUI MUKPOMHUPA,
MaKpoOMHpa U Meramupa; NOHUMaHHUE POJIU ACTPOHOMUU B
NPaKTUYECKON JEeSATEIbHOCTH YEJIOBEKa U JaJIbHEeUIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHH, POJIH (HUHUKH B
(hopMupoBaHUH KPYro3opa U GyHKIIMOHATHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMs] IPAaKTUYECKUX 3a/1a4;
I1P6 2. CpopmupoBaHHOCTH YMEHUI PACIIO3HABATH
¢u3nueckre BIeHUS (IPOLECCh) U OOBSICHITH UX Ha
OCHOBE U3YYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHUE, CBOOOHOE
naJICHAE TEJl, ABMKEHHE TI0 OKPYKHOCTHU, MHEPLUS,
B3aUMO/ICIICTBHE TeJ, KoJebaTeabHOe ABMKEHHUE, PE30HAHC,
BOJIHOBOE JIBMKEHUE; MU Py3usi, OpOYHOBCKOE IBUKEHHUE,
CTpOEHHE KUIKOCTEH U TBEP/BIX TeJl, U3MEHEHHE 00beMa
TeJI IPU HarpeBaHuM (OXJIaX/IEHUH ), TETIJIOBOE PAaBHOBECHE,
HcnapeHue, KOHAeHcalus, MIaBjieHne, KpucTallI3amus,
KHUIIEHHE, BIAKHOCTh BO3/lyXa, CBA3b CPEHEN
KHHETUYECKOM SHEPTUU TETJIOBOTO JBUKEHHS MOJIEKYJI C
abCOIIOTHON TeMIlepaTypoi, MOBBILICHUE AABJICHUS ra3a
IIPH €T0 HarPEBAHUU B 3aKPHITOM COCY/IE, CBA3b MEKIY
rapaMeTpamMH COCTOSIHMSI ra3a B M30IPOLECCaX;

1 O6ume pesynabrathl cOPMYIMPOBaHBl B COOTBETCTBMM C JMYHOCTHBIMH U MeETalpeaAMeTHbIMU pesyiabratamu OI'OC COO, B (GOpMUpPOBaHHM KOTOPBIX YYacTBYET
0011eo0pa3oBaTelibHAs TUCIUILUIHHA.

2 IuCUMIIIIMHAPHEIE PE3YNILTATEl c()OPMYIHMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBUM ¢ TPEOOBAHUAMH K IPEIMETHBIM pe3ysbTataM 6a308oro yposHs (ITP6) ®I'OC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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0) 0a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIIaJICTh HaBbIKaMU y4eOHO-UCCIIEIOBATEIbCKOM U
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3peIICHUS
npo0Jem;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHUs, HaXOAUTh apTyMEHTHI JIJIsl JOKA3aTeIbCTBA CBOUX
YTBEPKICHU, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS;
- aHAJIM3UPOBATH MOJyYCHHBIC B XOJIC PEIICHHS 33191
PE3yNbTaThl, KPUTUUYECKH OI[CHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIILHYIO U
MIPAKTUIECKYIO YaCTH KU3HEICATCIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC UJCH, IIpeIIaraTh OpUTHHAJIbHBIC
MOJIXOJIbI M PEIICHUS;

- TIPOSIBIIATH CIOCOOHOCTH MX MCTIOJIH30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

-TIPOSIBJISITH CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHUS
MPAKTUIECKUX 3aa9, TPUMECHECHHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS;

- CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 33]]a4H B
00pa30BaTeNbHON EATENHHOCTH U KU3HEHHBIX CUTYAIUsX;
BBISIBJISTH IPUIHMHHO-CIICJICTBEHHBIC CBSA3H U JIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHHUIA, 3a/1aBATh TapaMeTpPhI
Y KPUTEPUH PEIICHUS aKTyaTu3UPOBATh 33]1a9y, BBIIBUTATh
TUIOTE3Y €€ PEIICHHUs, HAaXOJAUTh apTyMEHTHI;

- aHAJIM3UPOBATH MOJyYCHHBIC B XOJIC PEIICHHS 33191
PE3YNbTaThl, KPUTUYECKH OI[EHUBATh X JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCJIOBHSIX; JaBaTh
OIICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETECHHBIN
OTIBIT;

3JIEKTPU3ALMs TEJl, B3aUMOJICHCTBHE 3aps10B, HarpeBaHUe
IIPOBOJIHMKA C TOKOM, B3aUMO/IECTBUE MAarHUTOB,
3JIEKTPOMArHUTHAsA UHAYKUUS, T€UCTBUE MATHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM U ABWXKYIIUKCS 3apsia,
ANIEKTPOMArHUTHBIC KOJIeOAHUs U BOJHBI, TPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETA, OTPAKEHUE, ITPEIIOMIICHUE,
uHTephepeHys, TU(paKus 1 NOJIPU3aLUs CBETa,
aucriepcus cBera; (hoTodsiekTpudeckuii 3GGeKT, CBETOBOE
JIaBJICHUE, BOSHUKHOBEHUE JIMHEMYATOIO CIIEKTpa aTomMa
BOJOPO/1a, €CTECTBEHHAS] M UICKYCCTBEHHAs
PaIlOaKTUBHOCTb;

[TP6 3. Biajgenue 0CHOBOMOJIAralomyuMy (PU3NIECKUMH
MOHSATUSMU U BEIMYMHAMU, XapaAKTEPU3YIOIIUMHI
(u3nueckre npouecchl (CBI3aHHBIMU C MEXaHUYECKUM
JIBU)KEHUEM, B3aUMOJICICTBUEM TEJ, MEXaHUYECKUMU
KOJIEOAHUSIMU ¥ BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEILIECTBA, TEIIOBBIMU IIPOLIECCAMY;
AJIEKTPUYECKUM U MarHUTHBIM TOJISIMH, JIEKTPUIECKUM
TOKOM, AJIEKTPOMAarHUTHBIMU KOJeOaHUSMU U BOJTTHAMU;
ONTUYECKUMU SBJICHUSIMHU; KBAHTOBBIMH SIBJICHUSIMU,
CTPOEHHUEM aTOMa U aTOMHOTO SIApa, PAIUOAKTUBHOCTbIO);
BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYECKUMHU
MOHSATUSMH, MTO3BOJISIOIIUMH XapaKT€pPU30BaATh MPOIIECCHI,
MIPOUCXOALINE HA 3BE€3/aX, B 3BE3/IHBIX CUCTEMAX, B
MEXTaJaKTUIECKOU Cpefie; ABMKEeHNE HEOECHBIX Tell,
IBOJIONMIO 3Be311 ¥ BeelleHHoii;

I1P6 4. Bnasgenue 3aKkOHOMEPHOCTSIMU, 3aKOHAMU U
TeopusiMu (3akoH BcemupHoro Ttarotenus, [, I u 111 3akonbr
HproToHa, 3aKOH COXpaHEHUs] MEXaHUUYECKOU YHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCa, IPUHIIMI CyNEPIO3UIIUU
CWJI, IPUHLIUI PAaBHOMIPABHOCTH MHEPLIMAIBHBIX CUCTEM
OTCUYETa; MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHUS
BEILIECTBA, FA30BbIE 3aKOHBI, IEPBBII 3aAKOH
TEPMOJIMHAMHUKH; 3aKOH COXPaHEHUs AIEKTPUIECKOTO




- pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM
aHaJM3a UMCIOLINXCSl MaTEPUATbHBIX U HEMaTePUATbHBIX
pecypcoB; CTaBUTh MPOOJIEMBI U 3a/1a4H, IOITYCKAIOIIHE
AIbTEPHATHBHBIE PEIICHUS

3apsna, 3akoH Kynona, 3akon Oma Jij1sl ydacTka 1emnH,
3akoH OMa 1Sl TOJTHOM 3JIEKTPUYECKOM 1IeTH, 3aKOH
JIxoyns - JleHna, 3aK0H 2J1€EKTPOMarHUTHOW MHTYKIIUH,
3aKOH COXPaHEHMS YHEPTHUH, 3aKOH MPSIMOJIUHEUHOTO
pacrpocTpaHeHuUsl CBETa, 3aKOH OTPAKEHHUSI CBETA, 3aKOH
MPEJIOMIICHUS CBETA; 3aKOH COXPaHCHUS YHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO
3apsija, 3aKOH COXPaHEHUsI MAaCCOBOTO YUCIIA, TOCTYJIaThl
bopa, 3akoH par0aKTUBHOTO pacnajia); yBepeHHOE
MCIIOJIb30BaHNUE 3aKOHOB M 3aKOHOMEPHOCTEM MpU aHAIIU3e
(hU3HYECKUX SIBJICHUW U TIPOIIECCOB;

[1PG 6. BnajgeHne OCHOBHBIMH METO/IaMU HAYYHOTO
TIO3HAHUS, UCIIOJIE3YEMbIMH B (PH3UKE: TPOBOJAMTH MIPSMBIC
Y KOCBEHHBIC U3MEPECHHS (PU3HUECKUX BEIMUWH, BEIOMpast
ONTUMAJILHBINA CTIOCOO M3MEPEHUS M HCIIONIB3YsI H3BECTHBIE
METO/IbI OIICHKH MOTPELIHOCTEH U3MEPEHU, TPOBOIUTH
HCCTe0BaHUE 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH C
WCTIOIB30BAHUEM TPSMBIX U3MEPEHUN, OOBICHSTh
MOJTyYEHHBIEC PE3yIbTaThl, UCTIOB3YS (PUINUECKUE TEOPUH,
3aKOHBI U TIOHSTHSA, U JENIaTh BHIBOJIBI; COOIOAAThH TIPaBUIa
0€30MMacHOTO TPyAa MPH MPOBEICHUH HCCIEA0BaHUN B
pamKax y4eOHOro 3KCIepUMeHTa U y4eOHo-
HCCIIEA0BATENbCKOMN JEITECILHOCTH C UCIIOIb30BaHUEM
IU(PPOBHIX U3MEPUTENIHHBIX YCTPOICTB U JTa0OPATOPHOTO
obopyaoBanust; chOPMUPOBAHHOCTH MPEACTABICHUH O
MeTO/ax MOTyYEHHUs HAYYHBIX aCTPOHOMUYECKUX 3HAHUM,
I1P6 7. CpopMHPOBaHHOCTh YMEHHS pelIaTh pacyeTHbIE
3a/1a4uy C SIBHO 33JIaHHON (PU3UYECKOI MOJIETIBIO, UCTIONB3YS
(u3MUecKre 3aKOHbI M MIPUHIIUITBI; HA OCHOBE aHAIH3a
YCJIOBHSI 337]a4H BBIOUPATh (PU3UYECKYIO MOJIEIb, BBIICIISATD
(u3nuecKkre BeTMUUHBI U (POPMYIIBI, HEOOXOIUMBIE TSI €€
pelieHus, TPOBOIUTh PAcUeThl M OLICHUBATh PEATbHOCTh
MOJIYY€HHOTO 3HAYCHUS (DU3HUECKON BEIIMYUHBL, PEIIaTh
Ka4EeCTBEHHBIC 3a]1a4H, BHICTPANUBAs JOTHUYECKU




HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIEHUM C OIMIOPOM Ha
U3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U HU3NYECKUE
ABJICHUS

OK 02. Hcnonp3oBaTh
COBpEMEHHBIC CPEICTBA
MOKCKA, aHaJIN3a U
HUHTEPIIPETAINH
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 3124
npodeccnoHanbHOM
JeSTSIbHOCTH

JIM4HOCTHBIE Pe3yNbTaThl TOJKHBI OTPAXKaTh B YACTH
[IEHHOCTH HAYYHOTO IMO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MIPaKTUKH, OCHOBAHHOTO HA JAUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY JIOABMH U
MTO3HAHUS MHPA;

MeTtanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OganeHne YHUBEPCATHHBIMHU YICOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJICTh HaBBIKAMU MOJTy4eHUsl HH(GOPMAaLIUU U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBISTH TIOUCK, aHAIN3, CHCTEMATH3aIUI0 U
WHTEPIPETAINIO HHPOPMAIIMH Pa3IMIHBIX BUIOB U (hopM
MIpe/ICTaBJICHHUS;

- CO371aBaTh TEKCTHI B PA3JIMYHBIX opMaTax C yICTOM
Ha3HaYeHUs HHPOPMAIUH U LIEJIeBOW ayIUTOPUH, BBIOUpas
ONTUMATIBHYIO (OPMY TIPEIICTABICHUS U BU3YaTH3allUH;

- HCTIOJIb30BaTh Cpe/icTBa MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJI0IEHUEM TPEOOBaHUI I)PTOHOMHKH, TEXHUKU
0€30MMacHOCTH, THTUEHBI, pecypcocOepekeHUs, TPABOBLIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€3011acCHOCTH;
- BIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIIUTHI
nH(popMaiuu, HOOPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH

[TP6 5. YMeHue yunuThIBaTh TPAHMIIBI TPUMEHEHUS
M3YYCHHBIX (PU3UYECKUX MOJENeH: MaTepruaabHas TOUKa,
WMHEpLUaIbHas CUCTEMA OTCUETA, UACAIbHBIN I'a3; MOAEIIN
CTPOEHUS Ira30B, )KUAKOCTEW U TBEPABIX TEJI, TOUCUHBIN
3IEKTPUUECKUN 3apAl, SAEpHAsi MOJIETb aTOMAa, HYKJIOHHAs
MOJIEJTh ATOMHOTO sIJIpa MPH pelicHUH (PU3MYECKUX 3a1ad;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM IMO3UITAH TIO
OTHOIICHHIO K (pru3nueckor HHPOPMAIIUH, TTOTydaeMOil 13
Pa3HbIX HCTOYHUKOB, YMEHUH UCIOIb30BaTh LIUPPOBBIE
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHHS,
UHTEPIIPETALNN U IIPEJCTABIICHUS yUeOHON U HAYYHO-
HOMYJIAPHOM MH(pOpMAIIMK; PA3BUTHE YMEHHH
KPUTHUYECKOI0 aHAJINM3a MoIy4aeMoi HHPpopMaIuu

OK 03. IlnanupoBats u

JImuHOCTHBIE PE3YJIbTATHI JOJKHBI OTPAKATh B YaCTHU

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUHU TIO




peaan30BHIBATH
COOCTBEHHOE
npogeccCuOHATBLHOE U
JMYHOCTHOE Pa3BHUTHE,
IPEINPUHIMATEIbCKY
10 JICATEIBHOCTD B
npodeccnoHaTBEHOMI
cdepe, UCIIOTH30BATH
3HaHMA 110 IPABOBOM U
(buHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUSIX

TYyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:
- criocoOHOCTH OLIEHUBATh CUTYAIIHIO U TIPUHIUMATh
OCO3HAHHBIE PELICHHS, OPHEHTUPYSICh Ha MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

-0CO3HaHUE JTUYHOTO BKJIAJ B TOCTPOCHHUE YCTOMYMBOTO
Oymymiero;

MertarnpeaMeTHbIe pe3yabTaThl JOJDKHBI OTPAXKaTh:
OBgazicHUe YHUBEPCAIBHBIMH PETYJISITHBHBIMH
JEACTBUSAMMU:

a) caMOOpraHu3aIus:

- CAaMOCTOSITEIEHO OCYIIECTBIIATH IO3HABATEIEHYIO
JESITeIbHOCTb, BBISIBIISITH POOJIEMBI, CTABUTH H
(dbopMypoBaTh COOCTBEHHEBIC 3a/1a4M B 00pa30BaTEIbHON
NESITeIIbHOCTH U )KU3HEHHBIX CUTYAIUIX;

- CAMOCTOSTEIEHO COCTABJIATh TUIAH PELICHUS TIPOOIIEMBI C
YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

- IaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

CMOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM
SPYAUIUH B Pa3HBIX 00JIaCTAX 3HAHUH, TOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIIbHbII U KyJILTYPHBIH YPOBCHbD,
0) CaMOKOHTPOJIb!

WCIIOJIb30BATh TIPUEMBI peIICKCHUU JIJISl OIICHKU CUTYaIUH,
BbIOOpA BEPHOTO PEIICHHUS;

- YMETh OLIEHMBATh PUCKH U CBOCBPEMEHHO MPHHUMATh
pEIISHHS TT0 WX CHIYKCHUIO

OTHOIICHHIO K (pr3nyeckoit HHPOpPMaLUH, OTydaeMoil 13
pa3HbIX UCTOYHUKOB, YMEHHUH NCIOJIb30BATh LIU(PPOBbIE
TEXHOJIOTHH JUIsl [IOUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTaLNU U NIPEJICTaBICHUs y4eOHO U Hay4YHO-
MOMYJIAPHON MH(OpMAINK; pa3BUTHE YMEHUIH
KPUTHYECKOI'0 aHajIM3a [oJyyaeMoil uHdopMaiu

OK 04. DdpdexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTHBE
Y KOMaH/Ie

JIMYHOCTHBIE PE3yIbTAThI JOKHBI OTPaKaTh B YaCTH
[IEHHOCTH HAYYHOTO TIO3HAHMS:

-OBJIaJIcBaHME HABBIKAMHU Y4eOHO-HUCCIIEI0BATEIIBLCKOM,
MPOSKTHOM M COIMATBHOMN JeSATeIbHOCTH,
MertarnpeamMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAKaTh:
OgJajicHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU
NIEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

[1P6 10. OBnagenune ymeHUsIMU paboTaTh B TPYIIE C
BBITIOJTHEHUEM PA3JINYHbBIX COLIMAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPYIIIBI, PALIMOHAIBHO PACIIPENEIATh
JESATENIbHOCTh B HECTAHAAPTHBIX CUTYaLUX, a1€KBATHO
OILICHMBATh BKJIA]] KQX/I0TO U3 YYaCTHUKOB IPYIIIIHI B
peleHre paccMaTpuBaeMoi MPOOIEeMBbI




- MIOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMaHTHON
Y UHJIUBHUTyaTbHOU PaOOTHI;

- BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUH C
YY4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaXI0T0
YJIeHa KOJIJICKTUBRA;

- IPUHUMATH 1I€JIM COBMECTHOM AEATEIbHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS 110 €€
JIOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, paclipeaesaTh
pOJIH ¢ yY€TOM MHEHUM YYaCTHUKOB, 00CYKI1aTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

-OLICHMBaTh KA4€CTBO CBOETO BKJIA/IA M KAaXKJIOTO YYaCTHHUKA
KOMaH/bl B OOIIHI pe3ynbTaT o pa3paboTaHHBIM
KPUTEPUSIM;

-IIpeaJiaratb HOBBIE IPOEKTHI, OLICHUBATH UJEH C MTO3UIUU
HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKOM 3HAYMMOCTH;
KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHIX
peanbHOTO, BUPTYATLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

-OCYILECTBIIATH MO3UTUBHOE CTPATETMUECKOE ITOBEICHUE B
Pa3IUYHBIX CUTYAIUSX, POSIBIISATH TBOPUYECTBO U
BooOpaskeHue, ObITh MHULIUATUBHBIM.

OBnazieHue YHUBEPCATBHBIMU PETYIISTUBHBIMU
JIECTBUSIMHU:

T') IPUHATHE ce0sl U IPYTHUX JIIOACH:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIOJEH Npu
aHaJIM3€ PEe3yJIbTATOB JICATEILHOCTH

OK 05. OcyiiecTBisiTh
YCTHYIO ¥ MUCBMEHHYIO
KOMMYHHKAITUIO HA
rocyJapCTBEHHOM
s361Ke Poccuiickoi
®denepanuu ¢ yueToMm
0COOCHHOCTEH
COIMAIILHOTO U

JInyHOCTHBIE PE3YIABTATHI JOJKHBI OTPAXaTh B YACTH
3CTETUYECKOI0 BOCIIUTAHMS:

- 3CTETUYECKOE OTHOILIECHHE K MUPY, BKJIIOUYAs 3CTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA,
Tpy/Aa U OOIIECTBEHHBIX OTHOIIICHU;

B 00JIaCTH MAaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-[IEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY M IPUPOJHOMY HACIEIUIO, TaMIATHUKAM,

ITP6 1. ChopmupoBaHHOCT MPEACTABICHUHN O POJIU U
MecTe (U3MKU U aCTPOHOMHUH B COBPEMEHHOM HayuyHOU
KapTUHE MHpa, O CUCTeMOooOpa3ytomiei poiu GU3MKH B
Pa3BUTHUU ECTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIa/le POCCUICKUX U 3apyOekKHBIX YUCHbBIX-
(U3MKOB B pa3BUTHE HAYKH; TOHUMaHUe (pru3nyeckon
CYUIHOCTH HaOJIOAEMBIX SIBJIEHUII MUKPOMUDA,
MaKpOMHpa U MEraMupa; IOHUMaHUE POJIM aCTPOHOMUU B




KYJIBTYPHOI'O
KOHTEKCTa

TpaauuusaM HapoaoB Poccun, noctmxkenusm Poccrun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYJIE;
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazeHue yHUBEpPCAIbHBIMA KOMMYHHUKAaTUBHBIMU
JEUCTBUSAMMU:

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C
KCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKA U JaIbHEUILIEM
HayYHO-TEXHUYECKOM Pa3BUTHHU, POJIU HU3HKHU B
(bopMHUpOBaHUU KPpyro3opa v (QyHKIIHOHATEHON
rpaMOTHOCTH YeJIOBEKa JIJISl PEIICHUS TPAKTUYECKUX 3a7a4

OK 07. ConenicTBOBaThH
COXpaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,

JIM4HOCTHBIE Pe3yNbTaThl IOJKHBI OTPAXKATh B YACTH
9KOJIOTMYECKOT0 BOCTIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
[IOHMMAaHUE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBLHON CPEIBL,
OCO3HaHHUE II100aIbHOI0 XapaKkTepa SKOJIOrHUYEeCKUX

I1P6 8. ChopmMHupoOBaHHOCTH YMEHUS IPUMEHSITh
MOJTyYCHHBIC 3HAHUS JUTSI OOBSICHEHUS yCIOBUI MPOTCKAHHUS
(bU3UYECKUX SABJICHUH B IPUPOJIE U IS IPUHATHUS
IIPAaKTUYECKHUX PEIICHUN B [IOBCEIHEBHOW KU3HU IS
obecrieueHrs 6€30MMaCHOCTH TIPH OOPAIICHUH ¢ OBITOBBIMU
npuOOpaMy U TEXHUYECKHUMH YCTPONCTBAMHE, COXPAHCHHUS

ITPUHLIMIIBI npobiem; 3JI0pOBbsI U COOJIFOJICHUS HOPM 3KOJIOTHYECKOT0 TOBEICHUS
OepeKIIMBOTO - INTAHUPOBAHUE U OCYILECTBIEHUE ACUCTBUI B B OKpYXarouiei cpese; NOHUMaHue He0OX0IMMOCTH
IIPOU3BOCTBA, OKpY’Kalollel cpeie Ha OCHOBE 3HAHMS LieJlel YCTOWYMBOTO | MPUMEHEHHUs JOCTHKEHUN (PU3UKU M TeXHOJIOTUH JUIs

3¢ HeKTUBHO Pa3BUTHS YEJIOBEUECTBA; PpalMOHAIBHOTO MPUPOIOIIOIB30BAHUS

JENCTBOBATH B AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpEL

Ype3BbIYANHBIX OKpY>Karolleu cpee

CUTYaLUsAX

IK 1.1. JIn4HOCTHBIE PE3yJIBTATHI JOJKHBI OTPAKATH B YaCTU [1PG 5. YMeHue yuuThIBaTh TpaHULIbl IPUMEHEHUS
AHanuM3upoBaTh paboOTy | LIEHHOCTH HAyYHOI'O TTO3HAHUS: U3yUYEHHBIX (PU3NYECKUX MOJIETIeH: MaTepralibHas TOUKa,
CTaHIMOHHBIX, - chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO | MHEpLHUAIbHAs CHCTEMa OTCYETa, UAeaIbHbIN ra3; MOJIEIH
[IEPETOHHBIX, COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU M OOLIIECTBEHHON | CTPOEHUS ra30B, KUAKOCTEH U TBEPAbIX TeJl, TOUCUHBIH
MHKPOIIPOLIECCOPHBIX U | MPAKTUKN, OCHOBAHHOTO HA INAJIOre KyJIbTYp, JIEKTPUIECKNH 3apA, SAEPHAst MOJIETb aTOMA, HYKJIOHHAs
JUArHOCTUYECKUX CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTAa B MOJIeJIb AaTOMHOTO Sipa MPH pelieHNH (pru3nyecKux 3a/1ad;
CUCTEM aBTOMATHKH MO | MOJIMKYJIBTYPHOM MHPE;

MIPUHLUITAATILHBIM - COBEpLIECHCTBOBAHUE A3bIKOBON U YATATEIBLCKOU I1P6 9. ChopmMHupOBaHHOCTH COOCTBEHHOMN MO3UIIUH T10
cXemawm. KyJbTYpPBI KaK CpEICTBA B3aUMOJCHCTBUS MKy JIOAbMHU U | OTHOIICHUIO K pU3ndecKoi nH(popMalnu, MoayyaeMon u3

MIO3HAHUS MUPA;
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnajzieHne YHUBEPCAIbHBIMU YUEOHBIMU

pa3HbIX HCTOYHUKOB, YMEHHUH NCIOIb30BATh LU (PPOBHIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYpPUPOBAHHUS,
MHTEPIPETALMU U NPEJICTaBICHHsI YUeOHOH 1 Hay4YHO-

10



MI03HABATEIbHBIMU JCHCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIQJIETh HaBBIKAMH IOJTy4eHHs HH(OPMAINH U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATh IOUCK, aHAIN3, CHCTEMATU3aLUI0 U
MHTEpIpeTalnio HHPOPMALUU Pa3IMUHBIX BUJIOB U HOPM
IIPE/ICTaBICHMS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax ¢ y4eTomMm
Ha3zHa4YeHUs MHOOPMAINH U IIETICBOW ayJUTOPUH, BEIOUpas
ONTUMAJIbHYIO (hOpMY IIPEJCTABICHUS U BU3yaIU3alluu;

- UCTOJIB30BATh CPEACTBA MHPOPMALMOHHBIX H
KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B peLLICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX
3ajau ¢ coOroieHueM TpeOOBaHUM 3PrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, peCypCcOCOepeKeHHsI, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOHN 0€3011acHOCTH;
- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHdopMaluu, THPOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH

MOMYJIAPHON MH(OpMaINK; pa3BUTHE YMEHUI
KPUTHYECKOI'0 aHajIM3a [ojyyaeMoil nHdopMaiu

[1K 1.2. BeimoaHaTh
pa3paboTKy
MOHTAKHBIX CXEM
YCTPOMCTB
CUTHaJIM3aluH,
LEHTpAIN3aluu U
OJIOKUPOBKH,
YKEJIE3HOIOPOKHOMN
aBTOMATUKH U
TEJIEMEXaHUKHU 110
MPUHIMITHATIBHBIM
CXEMaM.

JIM4HOCTHBIE PE3yJIbTATHI JOHKHBI OTPAXKATh B YaCTH
JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

- CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U IPUHUMATD
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

-OCO3HAHME JINYHOTO BKJIA]] B TOCTPOEHHUE YCTOUUNBOTO
Oymymiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue YHUBEPCATBHBIMU PETYIISTUBHBIMU
JICUCTBUSIMMU:

a) CaMOOPTaHMU3AIHUS:

- CAMOCTOSITEIBHO OCYIIECTBIISITH TO3HABATEIBHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTeIbHON
NEeSITeIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIHHO COCTaBIISITh TUIAH PEIISHUs POOIEMBI C

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU T10
OTHONICHUIO K pU3ndecKkoil nH(POpMAIIH, OTy4aeMon U3
Pa3HbIX HCTOYHUKOB, YMEHUH UCIOIb30BaTh IU(PPOBHIE
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIpeTaIH U Ipe/ICTaBIeHNs y4eOHOM U HayYHO-
NOMyJISIpHOM MH(pOpMalMK; pa3BUTHE YMEHUN
KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu
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[IK 1.3. IIpoBoauTh
M3MEPEHHS TapaMEeTPOB
pruOOpPOB U YCTPOHCTB
CHUTHAJIM3alllH,
LHEeHTpaIU3aluy 1
OJIOKUPOBKH.

[IK 2.1. OcyiiecTBasiTh
onpelecHue U
YCTpaHEHHUE OTKAa30B B
paboTe CTaHIIMOHHBIX,
MIEPErOHHBIX,
MHKPOIPOLIECCOPHBIX U

Y4eTOM MMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHUI;

- J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO ITUPOKOM
SPYAMIIMH B Pa3HBIX 00JaCTSIX 3HAHUH, ITOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb;
0) CAMOKOHTPOJIb:

HCIIOJIB30BaTh MPUEMBI peJICKCHU IS OIIEHKH CUTYaIlnH,
BBEIOOPA BEPHOTO PEIICHHUS,

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh
peIIeHUs IO UX CHUKEHUIO

JIM4HOCTHBIE Pe3yNbTaThl IOJKHBI OTPAXKATh B YACTH
JCTETUYCCKOr0 BOCIUTAHUS

- CTETHUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi SCTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA,
TpyJa 1 OOIIECTBEHHBIX OTHOILICHUH;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS TIPOSIBIISTH:
-IIEHHOCTHOE OTHOILIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY U IPUPOTHOMY HACTEAMNIO, TAMITHUKAM,
TpaguuusM HaponoB Poccun, noctukenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C
HCIIOJIb30BAHUEM SI3bIKOBBIX CPEACTB

JIM4HOCTHBIE PE3yJIBTATHI JOHKHBI OTPAXKATh B YaCTH
9KOJIOTHYECKOT0 BOCITMTAHUS:

- cpOpMUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPHI,
MMOHUMAaHUE BIUSHHUSA COIMATbHO-?KOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOIHOM U COIMATILHOM CPEIBI,
OCO3HaHHUE TT100aThbHOT0 XapaKTepa SKOJIOTHIECKHX

ITP6 1. ChopmupoBaHHOCTH MIPENICTABICHUA O POJI U
MecTe GU3UKU M aCTPOHOMHH B COBPEMEHHOM HAayYHOU
KapTHHE MHpa, O CUCTEMOOOpasytoliel posin GU3UKU B
Pa3BUTUU ECTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHUH, O BKJIaIe POCCUNCKUX U 3apyOEKHBIX YUEHBIX-
(bM3HMKOB B pa3BUTHE HAYKH; IOHUMaHUE (PU3NYECKON
CYUIHOCTH HaOJI0aeMBbIX SIBJIEHUI MUKPOMUDA,
MaKpOMHpa U MEramMHupa; MOHUMAHKUE POJIM ACTPOHOMHHU B
IIPAKTUYECKON JEATENbHOCTH YEIOBEKa U JAJIbHEUILIEM
HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU (PU3UKU B
(bopMHUpPOBaHUHU Kpyro3opa 1 (PyHKIIHOHATEHON
IPAMOTHOCTH 4€JIOBEKA /IS PEIICHUS IPAKTUYECKUX 3314

[1P6 8. CpopmMHupoBaHHOCTH YMEHHUS IPUMEHSITh
MOJTyYCHHbIE 3HAHUS JIJIs1 OOBSCHEHUS yCIOBUN MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOIE U JIISI TIPUHSITUS
MIPAKTUYECKHUX PEIICHUI B TOBCEHEBHOM KU3HU JUIS
obecrieueHrst 6€30MMaCHOCTH TIPH OOPAIICHUH ¢ OBITOBBIMU
npubdopamMy U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS
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JUAarHOCTUYCCKUX
CHUCTCM aBTOMATHKH.

[IK 2.3.. IIpousBoauthb
paz00pKy, COOPKY U
PEryJIupoBKYy NpudOpoB
U YCTPOMCTB
CUTHAJIN3aIIH,
LEHTpaJIn3aluu U
OJIOKMPOBKH.

pooem;

- INIAHUPOBAHUE U OCYILIECTBJICHUE ACHCTBUI B
OKpYKaIOILIEeH Cpesie Ha OCHOBE 3HAHUS LIEJIEW YyCTOMYHUBOTO
pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE IEUCTBUMN, IPUHOCAIINX BPE]
OKpY’Karolllen cpene

JInyHOCTHBIE PE3YIBTATHI JOJKHBI OTPAXKaTh B YACTH
3CTETUYECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOUYas 3CTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA,
Tpy/Aa U 0OIIECTBEHHBIX OTHOIIICHUN;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACIEAMIO, TAMATHUKAM,
TpaauuusM HaponoB Poccun, noctrxkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJIE;
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnageHue yHUBEpCATbHBIMA KOMMYHHUKATUBHBIMU
JEACTBUSAMMU:

a) ob1eHue:

- OCYHIECTBJISITH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;
- Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB

3JI0POBBS U COOJIIOACHHSI HOPM 3KOJIOTUYECKOT0 TTOBEICHUS
B OKpY’Kalollel cpejie; HOHNMaHie He00X0AUMOCTH
MPUMEHEHHSI JOCTHKEHUH (DU3UKH U TEXHOJIOTHI ISt
PaLMOHAIBHOTO IPUPOAOIIOIB30BaHUS

I1P6 1. ChpopMHupOBaHHOCTH MPEACTABICHUI O POIH U
MecTe GU3UKU U aCTPOHOMHM B COBPEMEHHOM HayyHOU
KapTUHE MHpPa, O CUCTEMOOOpasyomiel posin GU3UKU B
Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOT i, 0 BKJIa/le POCCUICKUX U 3apyOekKHBIX YUEHbIX-
(U3MKOB B pa3BUTHE HAYKH; TOHUMaHUe (pru3nyeckon
CYUIHOCTH HAOJIOAaeMBbIX SIBJICHUI MUKPOMUDA,
MaKpoMHpa U MeraMupa; NOHUMaHHEe POJIM aCTPOHOMMH B
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKa U JAJIbHEUIIIEM
HAy4YHO-TEXHUYECKOM Pa3BUTUH, POJIU (PUHKU B
(hopMHpOBaHUM KPYro3opa U GyHKIIMOHATbHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS PAKTUYECKUX 3a/1a4
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2. CtpykTypa u coaepxkaHue 0011e00pa30BaTEIbHOM TMCIIUTIHHbI

2.1 O0bem JUCUMIIMHBI K BUABI Y4eOHOH padoThI

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 194

OcHoBHOE coep:kanue’ 130

B TOM 4YHCJIE:

TEOpPETHYECKOE 00yUeHNe 56
nabopaTopHbIC 3aHATHS 12
IIpodeccuoHanbHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 1
NPHUKJIATHOro Moxy.as)?*

TEOpEeTUICCKOe 00yICHHE 72
nabopaTopHbIC 3aHATHS 16
Hroro 156
JuddepeHunpoBanHbIl 3a4eT 2
[IpomexxyTounas arrecranus 24
CamocrosiTenpHas pabora 14
Hrorosas arrecranus (dxK3amen) > 2

3 OCHOBHOE COJIEPKAHKUE BKIKOYAET COJAEPKATENbHBIE JIMHUU 110 y4eOHOMY mpeamery «Dusukay (6a30Bblid ypOBEHB)
denepanbHOll 00pa3oBaTENLHON MPOrpaMMBI CpeTHEr0 00IIero 00pa3oBaHusl, yTBEPKICHHON NMpHUKa3oM MUHHCTEpCTBa
npocBemienust Poccuiickoit @eneparmn ot 18 mas 2023 r. N 371 (B pemakuum Ilpukasza Munnpocsemenuss Poccun
oT 9 okTa6ps 2024 . N 704).

4 TIpodeccHOHANEHO OPUEHTUPOBAHHOE COJAEPKAHME MOMKET OBITh pPACIPENeTeHO0 M0 pasjgenaMm  (Temam)
WM CKOHLIGHTPUPOBaHO B pazzeine [IpukiiaiHoit MOayIIb.

5 ®opMa TPOMEKYTOYHOM ATTECTAMM M KOJHMYECTBO YAaCOB, OTBOAMMBIX Ha €€ IIPOBEICHHUE, PETIIAMEHTHPYIOTCS
yaebnpM ranom OIT CIIO
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2.2. TemaTu4yeCKHMil IJIAH U COJIeP:KaHME JTUCUUILIMHBI «PU3uKa»

HanmenoBanme Conep:kanue y4e0HOro MaTepuaja (0CHOBHOE M NPO(eCCHOHAIBLHO OPHEHTHPOBAHHOE)S, O0beM | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB | KOMIIETEHUH
1 2 3 4

Pa3znen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS 2
Tema 1.1 Conep:xanue y4eOHOT0 MaTepuaJia 2 OK 03
Beenenne ®du3suka - Hayka o npupoje. Hayunsle MeTo1bl MO3HAHUS OKPYIKaroIIero mupa. Poib s3kcriepumenTa u OK 05

TEOPUH B IPOLECCEe MO3HAHMS MPUPOIBI. DKCHepUMEeHT B (usuke. MopgenupoBanue (HU3NIECKUX
sBJICHUI 1 npoueccoB. Hayunsle runoressl. @u3ndeckne 3aKOHBI U TEOPUH. | paHUIIBI IPUMEHHUMOCTH
¢usnveckux 3akoHOB. [lpmHnmn coorBerctBusA. Ponp um mecro ¢usukum B hopMupoBaHHU
COBPEMEHHOW Hay4YHOU KapTHHBI MHpa, B IPAKTUYECKOH AEATEILHOCTH JIIOJICH

Pa3nen 2. Mexanuka 30 OK 01
Tema 2.1 Coaep:xkanue y4eGHOro MmaTepuaJia 6 OK 02
Kunemaruka Mexanunueckoe aBmKeHHe. OTHOCHUTENHLHOCTH MeEXaHMYecKoro ABwvikeHus. CucTemMa OTCYETa. OK 04

Tpaekropus. Ilepemerienue, cKOpocTh (CpeaHsisi CKOPOCTb, MCHOBEHHAs CKOpPOCTb) U YCKOPEHHE OK 05
MaTepuaIbHOM TOYKM, WX TPOEKIMH Ha OCH CUCTEeMbl KoopauHar. CloKeHHe NepeMelIeHUd Hu OK 07
CIIO)KEHHE CKopocTedl. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJUHEHHOe ABmkeHue. I 'paduku IK 1.2
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHMs, IMyTH M NEPEMEIICHHS MATEPHAIbHON TOYKH OT IK 1.3

BpemeHu. CBoOOAHOE TMajieHHe. YCKOopeHHe CcBoOOgHOro majaeHus. KpuBonnHeiiHOe IBUKEHHE.
JIBrKeHrEe MaTepualbHOW TOYKH II0 OKPYKHOCTH C IOCTOSTHHOM IO MOJYJI0 CKOPOCTBIO. YTIIOBas
CKOpOCTbh, JHHENHHas ckopocTb. [leproa u yactoTta oOparieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.
TexHnueckue yCcTponcTBa U MPAaKTHYECKOE MPUMEHEHHUE: CIIUIOMETD, ABUKEHUE CHAPSAJO0B, LIECITHbBIE U
pEMEHHBIE TIEpeIadn

[IpakTHyeckue 3aHsATUs
[IpakTryeckue paboOTHI:
N3mepenne MIrHOBEHHOM CKOpOCTH. lccnenoBaHWE COOTHOIIEHMS MEXAY IyTSAMH, MPOUIECHHBIMU
TEJIOM 3a IIOCJIEN0BATEIbHbIE PAaBHBIE IIPOMEXKYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUXEHUU C
HayaJIbHOW CKOPOCTBIO, PABHOM HYJI0. M3yueHue NBMKEHMS IIApUKa B BA3KOM >KMAKOCTH. M3yueHune

7

¢ O6pa3oBarenbHas OpraHU3alls BIIPaBE CAMOCTOATEIHHO OMPEAE AT IOCIeI0BATEILHOCTh H3YUEHH PA3IeloB U TeM, BXOIAIIMX B HUX, 4 TAKKE HePepacnpeNeiaTh KOJITIECTBO
4acoB JJIS OCBOCHUS OOYYAIONIMMHUCS Y4eOHOro MaTepHuaia, C y4eTOM JIOTHKH (POPMHPOBAHHS MPEIMETHBIX PE3yJIbTaTOB, OOMMX U NPO(EeCCHOHANBHBIX KOMIICTCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUTMHAMHY 0011e00pa30BaTeIbHOT0 U 00MIenpodecCHOHATEHOTO ITUKI0B yaeoHoro maana OIT CIIO.

7 Yacel NpakTHMYECKUX paboT ydTEHBI B COJACPKAHHM Y4eOHOrO Marepuala M BXOZAT B 0OLIee KOJUYECTBO 4YAaCOB MO TeMe. Yachl NabopaTopHBIX paboT M IMpodecCHOHANLHO
OPHEHTHPOBAHHOTO COJIEPIKAHHS YUUTBIBAIOTCS OTACIBHO.
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JABHOXKCHUA TCJIA, 6pOIHCHHOFO TOPHU30HTAJIBHO

Tema 2.2
J/lnHamuka

Conep:xanue y4eOHOT0 MaTepuaJia

IIpunnun ornocurensHocTH [anmwites. Ilepsbiil 3akoH HeproToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuina. [Tpunuun cynepnosunuu cui. Bropoii 3akon HeroToHa 1711 MaTepuaaibHOW TOUYKH
B nHepuuanbHoi cucteme orcyera (MCO). Tperuii 3akon HproToHa U151 MaTepuanbHbIX TOYEK. 3aKOH
BceMupHoro tiarorenus. Cuna tsoxectu. IlepBas xocMmmueckas ckopocTb. Cuna ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Buasl TpeHus (okosi, ckonbxeHus, kaueHusi). Cuia tpenus. Cyxoe TpeHue.
Cuna TpeHus: CKOJbXKEHUS U cuia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTHBIECHUS MPU
IBIDKEHUH Tella B JKUAKOCTH WM rasze. [locTrymarenbHoe M BpamaTteiabHOE JBMXKEHHE aOCOIIOTHO
TBEPAOrO Tena. MOMEHT CHIIbl OTHOCUTENIBHO OCH BpamieHus. 1lnedo cuibl. YcinoBus paBHOBecUs
tBepaoro tena B MCO. TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: MOJIIUITHUKH,
JBUKCHHME HCKYCCTBEHHBIX CIIyTHUKOB

[IpakTHyecKue 3aHATHS

[IpakTryeckue paboTHI:

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW IVIOCKOCTH MO J€HCTBUEM HECKOJIbKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUINX B 1e()OPMUPOBAHHON MPYKUHE U
PE3MHOBOM 00pa3lie OT BEIUYHHBI UX Aedopmanuu

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 1. «/[BmKeHus 110 OKPYKHOCTH 10T ICHCTBHEM CHJT TSDKECTH U YIIPYTOCTH»

Tema 2.3
3aKOHBI
COXpaHEHUs B
MEXaHUKE

Conep:xanue yueOHOro MmarepuaJjia

Nmmynse cunmbl U U3MEHEHHME UMITyJbca Tena. Mmmynbc mMarepuanbHOM TOUKHM (Tena), CUCTEMBI
MaTepUaIbHBIX TOYEK. 3aKoH coxpaHeHus ummyibca B MCO. PeaktuBHOe nBmkenue PaGoTa cuibl.
MonIHOCTE CHIIBL.

IIpodeccnoHabHO-OPHEHTHPOBAHHOE CO/IEPsKaHUE
Mexanuueckass pabota u MomHOCTh. KuHernueckas sHeprus. [loTeHuuanbHas >Heprus. 3aKoH
COXpaHEHUs MeXaHW4YecKoil sHepruu. Pabora cuibl TsDKECTH U cuilbl ynpyroctu. [IpumeHeHne 3akoHOB
coxpaHeHus. Vcronb30BaHHe 3aKOHOB MEXAaHUKH /Il OOBSICHEHHUS JBIKECHUS HEOECHBIX TeNl U JUIs
Pa3sBUTHA KOCMHYCCKUX I/ICCJIe}IOBaHHfl, T'paHUIbl TPHUMCHHUMOCTHU KJTACCHYECKOM MEXaHHKM.
Kunerndeckass SHEprusi MarepwalbHOW TOuykd. Teopema 00 H3MEHEHHWM KHHETUYECKOW DHEPTHUU.
[lorenuuanbHass dSHeprus. [loTeHumanbHas dSHeprust ymnpyro JepOpPMUPOBAHHOM  MPYKUHBI.
HOTeHLII/Ia.IIBHaSI OHCpTUd TCJa B6HH31/I MMOBCPXHOCTHU 3emin. HOTGHLII/IELHBHBIG 1 HCIIOTCHIMAJIBHBIC

cunnl. CBS3b pa6OTI>I HCMMOTCHIHMAJIBHBIX CHJI C U3MCHCHHEM MEXaHHYeCKOM SQHCPIruu CHUCTEMBI TCII.

12
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3aKOH COXpaHEHMsI MEXaHUUECKON S3HEPTUU. YTIPYyTHUe U HEYIIPYIHe CTOJKHOBEHUS.

[IpakTueckue 3aHsATHS

[IpakTryeckue pabOTHI:

W3ydeHue CBs3M CKOPOCTEH Tea NpH Heynpyrom yaape. MccnemoBanue CBsi3m pabOTBI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPIHHU TeJa.

TexHuuecknue ycTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIA IHCTOJIET,
JBMKCHUE MUCKYCCTBCHHBIX CITyTHUKOB M PaKeT.

Hcrnonp30BaHNE 3aKOHOB MEXAaHUKH JUISi OOBSICHCHUS IIBMKCHUS HEOSCHBIX TeNl M ISl Pa3BUTHS
KOCMHUYECKUX HCCIICJIOBAHUMN, TPAHUIBI MPUMCHUMOCTH KJIACCHUYSCKONM MeXaHuKH. Mmurtarms
HEBECOMOCTHU

JlabGopaTopHble 3aHATHS 2
JlaboparopHast padora 2. McciienoBanue CBS3M paObOThI CHIIBI ¢ U3MCHEHUEM MEXaHWYECCKOW YHEPTUU
TeJla Ha IPUMEPE PaCcTsHKEHUsI PE3UHOBOIO KIyTa
Pa3nea 3. MoJiexyasipHast GU3MKa U TEPMOJAMHAMMKA 36

Tema 3.1 Conep:xanue yueOHOro Mmarepuajia 12

OCHOBEI OCHOBHBIE TIOJIO)KCHHUSI MOJICKYJISIPHO-KMHETUYECKONH TEOpUU W UX OIBITHOE OOOCHOBAaHHE.

MOJICKYJISIPHO- BbpoynoBckoe nBmwxkenue. quddysus. Xapaktep ABMKEHUS W B3aUMOACHCTBHSI YACTHI[ BEIECTBA.

KMHETUYECKON Mopenu CTpOeHHs Ta30B, KUIKOCTEH M TBEPIBIX TET M OOBSICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE

TEOpUHU 3TuX Mozened. Macca u pasmepsl Mosekynd. KommuectBo BemiectBa. lloctosiHHas ABoranapo. OK 01
TenmoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana temneparyp Llenscus. Mogens OK 02
uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOpHHM HACAIBHOrO Tasa. OK 03
AOcoitoTHasl TeMIiepaTypa Kak Mepa CpeHel KUHETHUUECKOW SHEPTHH TEIUIOBOTO JIBM)KEHUS YaCTHUII OK 04
ra3a. [lIkana remneparyp KenbBuHa. ['a30BbIe 3aKOHBI. OK 05
IIpodeccuonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE OK 07
VpaBuenue MenneneeBa-Knaneiipona. 3akon J[lamprona. HM3ompoueccbl B HACAIbHOM Tra3e C TIK 1.3
MOCTOSIHHBIM KOJIMYECTBOM BeIecTBa. ['paduueckoe mNpeacTaBiIeHUE H30MPOIECCOB: H30TEpMa, '
n30xopa, n3obapa. TexHuueckre yCTpoicTBa U MPaKTUIECKOE MPUMEHEHHUE: TePMOMETp, OapoMeTp MK 2.1
[IpakTHuecKue 3aHATHS IK23..
[IpakTuueckue padotel: M3MepeHue Macchl BO3ayxa KIacCHOW koMmHare. MccnenoBanue 3aBUCUMOCTH
MEXy IMapaMeTpaMiu COCTOSIHHS Pa3peKeHHOT0 ra3a
JlabopaTopHble 3aHATHS 2
JlabopaTopHas pabota 3. V3y4eHne OgHOTO M3 W30IPOIECCOB

Tema 3.2 Coaepsxkanue y4eOHOIro MmaTepuaJia 12
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(OCHOBBI
TePMOIUHAMUKH

Buyrtpennsas sHeprusa. Pabora u Teruonepenada. KonnuecTBO TemaoThl. YpaBHEHUE TEIIOBOTO
Oananca. [lepBoe Hayano TepmoauHaMUKU. AnmabaTHbIN mpolecc. Bropoe Haudano TepMOAMHAMHKH.
Temnosele nsuratenu. KIIJ[ TemoBoro asurarens. OxpaHa mnpupoisl. TepmoauHamuueckas
cucreMa. BHyTpeHHsIs1 SHeprust TepMOIMHAMUUYECKON CUCTEMBI U cII0COObI ee n3MeHeHus. KonnuecTBo
TEIIOTHI U paboTa. BHyTpeHHssT 3HEprusi 0JHOATOMHOIO HACAIBHOTO ra3a. Buuel Teruionepenauu:
TEIUIONPOBOJHOCTh, KOHBEKLHSA, H3IydeHHE. YJenbHas TEINIOEMKOCTh BeniectBa. KoaudecTso
TEIIOTHI TpH Terionepenaye. [lonstue 00 agnabarnom mpouecce. [1epBblil 3aK0OH TePMOAMHAMUKH.
IIpuMeHeHMe mNepBOro 3aKoHa TEPMOJMHAMMKM K u3ompoueccaM. ['padudyeckas uHTeprpeTrarus
pabothl ra3a. Bropoi 3akoH TepMmoamHamMuKku. HeoOpaTHMOCTh mpolieccoB B mpupoje. TermioBbie
MaluHbl. [IpUHIKIBL AeHCTBUS TEIUIOBBIX MalMH. [IpeoGpa3oBaHus SHEPTUU B TEIJIOBBIX MALIMHAX.
KoaddunmenT noneznoro neicTBus TeruioBoit MamuHbl. [{ukin KapHo 1 ero ko3 GuiueHT nojae3Horo
JeUcTBUS. DKOJIOTHYECKUe IpoOeMbl TeraoHepreTuku. TexHuyeckre yCcTporucTBa M MPaKkTHUECKOe
PUMEHEHHE: ABUTaTe]h BHYTPEHHETO CrOpaHusi, OBITOBOI XOJOIMIbHUK, KOHIUIIMOHED

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota 4. M3mepeHue yIenbHON TeIIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS
BElIECTBA U
(bazoBbIe
Mepexo/ibl

Conep:xanue yueOHOro MmarepuaJjia

[TapooOpazoBanue u koHaeHcanus. HMcmapenune u kumneHue. AOCONIOTHAsT W OTHOCHUTENbHAsS
BIQXXHOCTh BO3AyxXa. HachllleHHBIH map. YenbHas TeIuioTa MapooOpa3oBaHUs. 3aBHCUMOCTb
TeMIIepaTypbl KHIIEHUS OT JaBlieHus. TBepmpoe Tteno. Kpucrammueckue u amopdHble Tena.
AHM30TpONIUsl CBOMCTB KpucTamwioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBnenue u
KpucTaymu3anus. Y ieiabHas tersiora miasinenus. Cyonumanus. Y paBHeHHE TEIIOBOro OanaHca

[IpakTueckue 3aHsATHS

[IpakTuueckas pabora: TexHuyeckue ycTpoiHCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOIOTUU IOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTepPHAJIOB, U HAHOTEXHOJIOTHH

JlabopaTopHble 3aHATHS

JIaboparopHas pabota 5. OnpeneneHue BIAXKHOCTH BO3AyXa
JlabopaTopHas pabota 6. OnpeneneHue TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH

JAudpepeHunpoBaHHbIii 3a4eT

Pasnen 4. daekTpoauHaMmnka

32

Tema 4.1
DIIEKTPOCTAaTUKA

Conepxanue yueGHOr0o MaTepuaJia

DJNeKTpu3anus Tel. ODJIEKTpUYecKui 3apsa. [Ba Buma snexktpuueckux 3apsaoB. [IpoBomHukw,
JUAJICKTPUKKA M TOJYNPOBOJHUKHU. 3aKOH COXPAaHEHMsl 3JEKTpUYECKOro 3apsiga. B3aummopeiicTBue

OK 01
OK 02
OK 03
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3apsnoB. 3akoH Kynona. TodeuHslil anekTpuueckuil 3apsa. DiekTpuueckoe nose. HampspkeHHOCTb
JIeKTpUUYecKoro mosis. [IpuHIMI cynepno3uuuu 3MeKTpUYecKuX mosied. JIMHMM HanpsKeHHOCTH
aneKTpudeckoro noius. Pabora cmi anekrpocratuueckoro noist. ITorennuan. PasHocTs noTeHImanos.
IIpoBOIHUKM W JUAIEKTPUKU B HJIEKTPOCTATUYECKOM Ioje. JludnexTpuyeckas NPOHULAEMOCTb.
OnexkrpoeMkocTb. KoHeHcarop. DIeKTpOEMKOCTh ILUIOCKOIO KOHJEHCATOPa. DHEPrus 3apsKEHHOIO
KOHJIeHCcaTopa

[IpakTHyecKue 3aHsATHS

[IpakTuueckue paboThl: V3MepeHHe 3IEKTPOEMKOCTH KOHJeHcaTopa. TeXHU4YecKkue yCTpoWcTBa U
MIPaKTUYECKOE NPUMEHEHHUE: AIEKTPOCKOII, IEKTPOMETP, JIEKTPOCTATUUECKAs 3allliTa, 3a3eMJICHUE
ANEKTPONpUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN anmnapar, CTPYHHbII IPUHTED

Tema 4.2
IlocTosTHHBIN
PIEKTPUYECKUI
TOK. TOKHU B
[Pa3IMYHBIX
cpeaax

Conep:xanue yueOHOro MaTepuajia

ONEKTPUUYECKUN TOK. YCIOBHUS CYLIECTBOBAHMS DJIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[MocTostnubiii Tok. Hampspkenuwe. 3akon Oma il yyacTKa IEMU. DJIEKTPUUYECKOE COMPOTHUBIICHHE.
VYaensHOE conporuiieHUe BeuliecTBa. [locnenoBaTenbHoOE, MapalieabHOE, CMELIAHHOE COCIUHEHUE
poBOAHUKOB. PabGoTa anexTpuueckoro Toka. 3akoH Jxoyns-Jlenna. MoOMHOCTh 3J€KTPHUUECKOTO
TOKa. ODJEKTPOABMXKYLIAasi CHJa M BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma ms
MOJTHOW (3aMKHYTOM) dJekTpuueckor 1enu. KopoTkoe 3amplkaHue. DJIEKTPOHHAs MPOBOJAMMOCTH
TBEPABIX METAJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TeMIepaTypsl. CBEpXIIPOBOJUMOCTb.
OnexTpuueckuil Tok B BakyyMme. CBOMCTBa 31eKTpOHHBIX My4koB. [TomynpoBoguuku. CoOcTBeHHas U
IIPUMECHas IPOBOAMMOCTb IOJYNPOBOAHUKOB. CBolicTBa p-n-nepexona. IlomynmpoBoaHHKOBBIE
npuOOpbl. DIJIEKTPUYECKHM TOK B pacTBOpaXx M pacijlaBaX dJIEKTPOIUTOB. JEKTPOJIUTHYECKAs
aucconuanus. JIEKTPOIU3. DIEKTPUUYECKUI TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTENIBHBII
pa3psa. Moinnus. [1na3ma

IIpakTHYecKHe 3aHATHA

[IpakTruyeckas pabora: TexHHUECKHE yCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHUE: aMIIepMeETp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTEIbHBIE
npuOOpPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN IHO0JI, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIHN IMOJ, TaJIbBaHUKA

10

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 7. M3y4yeHre CMEIaHHOTO COSAMHEHUS PE3UCTOPOB.
JlaboparopHas padota 8. 3mepeHue MeKTpOABMKYIIEH CUITbI HICTOYHUKA TOKA M €T0 BHYTPEHHET O
COITPOTUBJICHUSA

Tema 4.3

Conep:xanue yueOHOro MmaTepuajia

OK 04
OK 05
OK 07
IIK 1.3
IIK 2.1
K 2.3
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MarauTHoe
moJie.
DJIEKTPOMArHuT
Hasi MHIYKLHS.

[TocrossHHbIE MarHuThl. B3anMMOAENCTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE moJie. Bekrtop
MAarHUTHOM MHAYKUWU. [IpuHIMIO Cyneprno3uiuy MarHUTHBIX MoJied. JIMHUM MarHUTHOW MHIYKIWU.
KapTuHa 1MHMIA MarHUTHOM MHAYKUWHU MOJISI TOCTOSSHHBIX MAarHUTOB. MAarHUuTHOE I0JIE MMPOBOJHUKA C
TokoM. KapTruHa JTUHHMI MHAYKIUK MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJIHMKA, KAaTyIIKH ¢ TOkoM. OmbIT Opcreaa. B3aumopeiicTBue MPOBOJHUKOB C
TokoM. Cuna Ammepa, ee Moayiab U Hampabiienue. Cuna JlopeHiia, ee MOIyiab U HallpaBJICHHE.
JIBI>KeHHE 3apsDKEHHON YacTUIBI B OHOPOJHOM MarHUTHOM moiie. Pabora cuiel Jlopenna. SIBnenue
AJIEKTPOMArHUTHON WHIAYKIUU. [IOTOK BEKTOpa MAarHUTHOM HWHIYKIMHU. ODJIEKTPOABHXKYIIAs CHUJIA
WHIYyKUUHA. 3aKOH JJieKTpoMarHuTHOM wuHAykuuun Dapanes. BuxpeBoe »siekTpuyeckoe IoJe.
DNEeKTpOoABMKYILAsA CUJla MHAYKIUU B IPOBOJHHUKE, JBMXKYLIEMCS MOCTYINATEIbHO B OJHOPOJIHOM
MarautHOM moiie. [IpaBuno Jlenma. UHAyKTUBHOCTH. SIBIeHHME CaMOWMHIYKIWU. DJIEKTPOIABUKYIIAS
CHJIa CAMOMHYKIIMU. DHEPTHUsl MArHUTHOTO MOJISI KATYIIKH C TOKOM. DJIGKTPOMarHuTHOE T0JIe

HpaKanecmle 3aHATHUSA

[IpakTuueckue padoThl: 3yueHre MarHUTHOTIO NOJISl KaTYIIKH C TOKOM.
TexHudyeckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHME: IOCTOSIHHBIE MArHHUTHI, 3JEKTPOMAarHUTHI,
9JIEKTPOJIBUIATEb, YCKOPUTEIN JIEMEHTAPHBIX YACTULl, UHAYKIMOHHAS IIeYb

JlabopaTopHble 3aHATHS 2
JlaGopatopHas pabota 9. V3yueHue siBlIeHHs! 371€KTPOMAarHUTHON MHYKIIMU
Pa3nes S. Kone6anus n BOJIHBI 32
Tema 5.1 Conep:xanue yueOHOTo MaTepuajia 8
Mexanuueckue 1| KonebatenbHass cucrema. CBOGOAHBIE MexaHWYeCKHe KoyebaHus. [apMOHHUYECKHE KOJIeOaHMs.
PIEKTPOMArHuTH| [lepuon, yactora, ammuuTyaa u ¢dasa konedbanuii. [IpykuHHBIN MasTHUK. MaTemMaTnueckuii MasTHHK.

bIe KOJIeOaHUs

VYpaBHeHHe rapMoHHUYecKHX KoneOanuil. [IpeBpaiieHue sHEpruM NpHU rapMOHUYECKUX KOJIEOaHMSX.
Konebarenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHUS B HI€aIbHOM KOJIEOATEIbHOM
KOHTYype. AHAJIOTUS MEXIY MEXaHWYeCKMMU W JJIEKTPOMArHUTHBIMH Kojebanusimu. dDopmyra
TomMcona. 3akoH coxpaHEeHHs] SHEPruu B HAeaIbHOM KoseOaTenbHOM KoHType. IlpencraBienue o
3aTyxalolux KojeOaHusX. BwIHyXaeHHble MexaHWueckue kojeOaHus. Pe3onaHc. BeIHyXIeHHbIE
AJIeKTpOMarHuTHele kosebanus. Ilepemennpiii Tok. CUHYCOMAIbHBIA NTEPEMEHHBIN TOK. MOIIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUINTYIHOE M JACWCTBYIOLIEE 3HAUEHUE CHUJIbI TOKAa W HaNpsSKEHUS.
Tpancdopmarop. [IponusBoacTBO, epenaya u MOTPEOICHUE IICKTPHUESCKOU IHEPTUU. DKOJTOTHIECKHE
PUCKH TIPU IPOU3BOJCTBE DJIEKTPUUECKON 3Hepruu. KylbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B
MOBCEIHEBHON KU3HU

IIpakTHYecKHe 3aHATHSA

[IpakTuueckue padotel: VMccienoBanue 3aBUCMMOCTH MEPHOJA MaJIbIX KOJIeOaHMH rpy3a Ha HUTU OT

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
K 1.3
IIK 2.1
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JUIMHBI HUTH U MaccChl rpy3a. TeXHUYecKkre yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE: dIIEKTPUYECKUN
3BOHOK, I'€HEpaTOp NEPEMEHHOI0 TOKA, JIMHUU DJICKTpoIepe1ay

JlabopaTopHble 3aHATHS

JlaboparopHras padota 10. MccienoBanre 3aBUCIMOCTH TIEpHO/Ia KOIeOaHUH MaTeMaTHIeCKOTO
MasiTHUKA OT JUIMHBI HUTH

JlaGopaTopHast padota 11. UccnenoBanue nepeMeHHOT0 TOKa B LIEMU U3 MOCJIEI0BATEILHO
COCMHEHHBIX KOHACHCATOPA, KATYIIKU H PE3UCTOpa

Tema 5.2
MexaHU4eCKue
1
PIEKTPOMArHUTH
bIC BOJTHEI

Conep:xanue yueOHOro MmaTepuajia

MexaHnueckue BOJIHBI, yciioBusl pacrnpocrpaneHus. [lepunon. CkopocTh pacnpoCTpaHEHUs W AJIMHA
BosiHBL. [lomepeunsie W mpomoibHbIE BOJHBL. MHTEepdepeHnns n mudpakuus MEXaHWYECKUX BOJH.
3Byk. CkopocTh 3ByKa. I'pomMKkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DJIE€KTpPOMarHUTHBIE BOJIHBI.
VYcnoBuss M3MydeHHUs DIIEKTPOMAarHUTHBIX BOJIH. B3aummnuas opuentanus BexkropoB E, B, v B
IEKTPOMAarHuTHOW BoiHe. (CBOWCTBAa AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, IPEIOMIICHUE,
nonsipuzanus, audpakuus, uHTepdhepeHnus. CKOpOCTh 3JIEKTPOMAarHUTHBIX BoyH. Illkama
JIEKTPOMArHUTHBIX BOJH. IIpuMeHeHue 371eKTpOMarHUTHBIX BOJH B TEXHUKE U ObITy. IIpuHIMIIEI
panuocBs3u U TeneBuaeHus. Paguonokanus. DIeKTpOMAarHUTHOE 3arps3HEHUE OKPYXKArOIEH cpeibl

HpaKanecmle 3AHATHUSA

[IpakTnueckass padota: TexHWYeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuonpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBU-neusb

Tema 5.3
Onruka

I'eomerpuueckas ontuka. [IpsmonnHeliHOe pacpocTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyu cBera.
Toueunslit uCTOUHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3odpaxxeHui
B IJIockoM 3epkane. [Ipenomnenue cBeta. 3aKOHBI MpeNOMIICHUs cBeTa. AOCONIOTHBIA MOKa3aTenb
npenomienus. [lonmHoe BHyTpeHHee oTpakeHue. I[IpenenpHbId yrojd IMOJHOTO BHYTPEHHETO
otpakenus. Jlucnepcus ceera. CrnoxkHbIi coctaB 6enoro cBeta. [{Betr. CoOuparomine 1 paccenBaroiime
nuH3bl. ToHKas ymH3a. DOKYCHOE pacCTOSIHUE M ONTHYECKas cuja TOHKOW JuH3bl. [loctpoenue
n300pakeHuil B cOOMpArOUIMX M paccerBaroUIMX JHH3aX. Dopmyia TOHKOH JIMH3BI. YBEJTUYEHUE,
naBaemoe JHMH30M. Ilpenensl NpPUMEHMMOCTH TIE€OMETPUYECKOW ONTUKU. BoiHOBasg onTuka.
Nutepdepentius ceeta. KorepeHTHBIE HICTOYHUKH. Y CIIOBUS HAOIIOICHUS MAKCUMYyMOB 1 MUHUMYMOB
B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(DA3HBIX KOTEPEHTHBIX UCTOYHHUKOB. Judpakius cBera.
JudpaknuonHass pemieTka. YcCloBHe HAOMIOMEHUS TJIaBHBIX MaKCUMyMOB TIPH  I1aJICHUH
MOHOXPOMAaTHYECKOT0 CBeTa Ha TG PAKIIMOHHYIO perneTky. [lonspu3zaius ceta

IIpakTHYecKHe 3aHATHS

ITpaktuyeckue pabotel: Habmonenue nucnepcun cBeta. TeXHUUECKHE YCTPOMCTBA M MPAKTHYECKOE
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pUMEHEHHE: OYKH, JyTa, (poToanmnapar, pOSKIIHOHHBIN anmapaTt, MUKPOCKOII, TEJIECKOTL,
BOJIOKOHHAs ONITHKA, AU(paKIMOHHAs pelIeTKa, MOJIIPOU, TEIECKOI

JlabopaTopHble 3aHATHS 4
JlaboparopHast pabota 12. HcciienoBanre CBONCTB N300pakKeHUI B JIMH3aX
JlabGopaTtopHas padota 13. OnpeneneHue IJIUHBI CBETOBOM BOJHBI C IIOMOIIBIO TU(DPAKIIMOHHON
peLIeTKH
Pa3zngen 6. OcHOBBI crienMaJILHOWH TEOPUHU OTHOCUTEILHOCTH 2 OK 01
Tema 6.1 Conep:xanue y4eGHOro MaTepuasia 2 OK 02
OCHOBBI T€OPUH | ['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOW  MEXaHWKH. [loCTysiarhl  CIEHUAIbHOW  TEOpHH OK 04
OTHOCHUTCJIBHOCT | OTHOCHUTCJIIBHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTU CBETA B BaKyyMe, IIPUHIMI OTHOCUTCIILHOCTHU OK 05
148 OliHmTeHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAlllCHHUE JUIMHBIL. OK 07
OHeprus M UMIYJbC PEIATUBUCTCKONM yacTUIbl. CBSI3b Macchl C DJHEPrHEH M HUMITYJbCOM HK 1.1
PENATUBUCTCKOM YacTULbl. DHEPIHsl TOKOS CBOOOTHON YaCTHIIbI HK 1.2
IIK 1.3
Pazgea 7. KBanTtoBas pusuka 14
Tema 7.1 Conep:xanue yueOHOro MmarepuaJjia 4
DJIEMEHTBI ®oronsl. ®opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YacTOTOM. DHEPrus U UMIYJbC (OTOHA.
KBaHTOBOM OtkpbiTe u uccrnenoBanue Gorordpdexra. OnbiTel A.I. CronmeroBa. 3akoHbl (oTorddexTa.
ONTUKH VpaBuenue OunmteitHa mis dotodddekra. "Kpacnas rpanumna" dotodrddexra. [laBneHue cera.
Omnpwitel I1.H. JlebeneBa. Xumudeckoe AeicTBHE cBeTa. TeXHHUYECKHUE yCTPOMCTBA M MPAKTUYECKOE
pUMeHeHue: (OoToNeMEHT, GOTOAATUUK, COJTHEUHas OaTapesi, CBETOANO]
Tema 7.2 Copaepsxkanue y4eOHOIro MmarepuaJia 4
Crpoenne atoma | Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesamio -gactun. [lnanerapHas MOJENb aToMa.
ITocrynatel bopa. M3inydyeHue u morsomeHue (GOTOHOB HpU IMEPEXoie aromMa C OIHOI0 YpPOBHS
SHepruM Ha JApyro. Buael cnektpoB. CHekTp ypOBHEW 3HEpruu aroma BoJopoaa. BomHoBbIe
cBoiictBa yactuu. Bomuel ge bpoiina. KopnyckynspHo-BosHOBOM ayanu3M. CIOHTaHHOE U
BBIHY>KJCHHOE H3NydeHue. Judpakuus >1eKTpOHOB B KpHUCTaUIax. Y CTPOMCTBO U MPUHIUNI PaOOTHI
nazepa. TexHMUECKHE yCTpOMCTBAa M INPAKTHUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIM  aHaIMU3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED
IIpakTHYecKkne 3aHATHA
[IpakTnueckas pabora: HabmoneHue nuHeiiuaToro crnekrpa
Tema 7.3 Coaepsxanue y4eOHOro MaTepuasa 6

ATOMHOE SIAPO

DKCIepUMEHTHI, T0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHUus siapa. OTKpbITHE PailOaKTUBHOCTH. OMBITHI
Pesepdopra mo onpeneneHuIo cocTaBa paguoakTUBHOro u3nydenus. CBoiicTBa anbda-, 6era-, raMma-
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U3NlydyeHus. BnusHue paguoakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpbITHE HPOTOHA M HEWUTPOHA.
Hyknonnas monens sinpa ['eiizenOepra-lBanenko. 3apsn siapa. MaccoBoe umciio siapa. M30Torbl.
Anbda-pacnian. DJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amma-uzmyuenwe. 3akoH
PaZMOaKTUBHOIO pacmajia. DHEprusi CBA3M HYKJIOHOB B sipe. Snepubie cuibl. JledekT macchl sapa.
Snepubie peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosinepusiii cuates. [Ipodaems! u
MEPCIEKTHUBBI SACPHON SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SAECPHOU SHEPreTUKHU. DJIEMEHTapHbIE
gacTulbl. OTKpPBITHE MO3UTPOHA. MeTonpl HAOMIONEHUS W PErHCTPaLUU 3JIEMEHTApHBIX YacTHUIl.
@dyHaamMeHTalbHbIe B3auMoieiicTBusl. EqMHCTBO (hu3nueckoil KapTUHbBI MUpa

IIpakTHyeckue 3aHATHSA

[IpakTrueckue padotel: MccnenoBanue TpeKoB YacTHil (110 TOTOBBIM ¢oTorpadusim).

TexHu4eckue ycTpoMCTBa M IPAKTHUYECKOE IPUMEHEHME; J03UMETp, Kamepa BuibcoHna, sAepHBIN
peakTop, aToMHas bomba

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU 8
Tema 8.1 Conep:xanue yueOHOro MaTepuaJja: 6
DIIEMEHTBI Oranel pa3BuTHsA acTpoHOMHM. IIpukiagHOe M MHUPOBO33PEHUYECKOE 3HAYEHHE AacTPOHOMHH. Bun
ACTPOHOMHHU 1 3Be3HOro Heba. Co3Be3ausi, sSiPKUE 3BE3/Ibl, IUIAHETHI, UX BUIUMOE JBI>KeHHE. CoJIHEUHas CHCTEMA.
acTpopU3MKH IInanersr 3eMHO#M rTpynmnbl. Ilmanersl-rurantel. Manbsle Tena ConHeuHoil cuctemsl. CouHIe,
dbotochepa u armochepa. Conmneunasi akTUBHOCTh. McTtounuk snepruu CosHIIA U 3BE€3/. 3BE3/IbI, UX OK 01
OCHOBHBIE XapaKTEpPUCTUKH. J[MarpaMMa ''CHEKTpalIbHBII KJIACcC - CBETHMOCTH'. 3BE3/bl IJIABHON OK 02
MIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB'" JIJIsl 3B€3]1 TJIaBHOM IMOCIIEI0BATEIbHOCTH. OK 03
Buytpennee crpoenue 38e37. COBpEMEHHBIE NIPECTaBICHUS O IIPOUCXOKIAEHUH U dBoronuu ConHna OK 05
1 3Be3/1. DTallbl )KU3HU 3Be31. Mueunslii [1yTh - Hama ["anaktuka. CnupanbHas cTpykTypa [anakTukm, OK 07
pacnpezeneHue 38e31, raza u nbliu. Ilonoxxenne n nerxenne ConHna B ['anaktuke. TUIBI TaJakTHK. K 1.2
[Tnockast u chepuueckas noacucreMbl ['amaktuku. PaavoranakTuku U KBa3zapbl. UepHble ABIPHI B K 1.3

aapax ranaktuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3Oeranue ramaktuk. Teopus
Bonbmoro B3peiBa. PenukToBoe m3myuenue. MacmrtaOHas cTpykTtypa Bcenennoil. MeraramnakTuka.
Heperennsle npo0aeMbl aCTPOHOMUHU

JlabopaTopHble 3aHATUSA 2
JIaGoparopHnast padorta 13. OmpeneneHus: MON0XKEeHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy ¢
MTOMOMIBIO TMOJBMXHON KapThl 3BE€3/IHOTO HeOa: OCHOBHbIE co3Be3/iusi CeBEepHOro Moiyuapus U ipKkue
3BE3/bI

IpodeccHoHAILHO OPHEHTHPOBAHHOE ColepKanme (Coaep/KaHne NPUKIATHOro Moay s ) * 32 OK, ITK

8 TIpogeccMOHANBHO OPMEHTUPOBAHHOE COAEPKAHUE Ul 0a30BOr0 ypOBHS HM3YYCHHS IHUCHMINIMHBI «DU3HKa» C PaCIIMPEHHBIM M3y4E€HHEM OTHENBHBIX PA3IeloB, MMEIOIINX
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HNroroBas arrecranus (OK3aMeH) 2
Bcero: 156

HanOoJiee BaXKHOE 3HAYCHHE JUIS MOCIEIYFOMIEro H3yUeHHsT 00menpodecCHoHaIbHbIX TUCIUIDIAH U podeccrnoranbHbIXx Moayneit ®I'OC CIIO, MoxkeT OBITh MPEICTaBICHO B IBYX
BapHaHTax: B BUJE MPUKIIAJHOTO MOIYJI, HETIOCPEACTBEHHO HAIPABICHHOTO Ha (hOPMHUPOBAHUE OJHOW WK Oojiee MpoeCCHOHANBHBIX KOMIETECHINH, KaK MPaBMIO, CBSI3aHHBIX C
MOJIy9eHHUEM MPAKTHUECKUX HABBIKOB, WIIM B BUJIE IPOPECCHOHATHHO OPUEHTHPOBAHHOTO COIEPKAHUS, HATIPABIEHHOTO Ha yIiIyOJICeHHOE U3yUeHH e TEM pa3jienia, pelieHne O0bIIero
KOJIMYECTBA MPaKTHUECKUX 3a7a4, KEHCOB U BBHIIIOJHEHNE JOTIOTHUTENBHBIX Ja00PaTOPHBIX pab0T, MHTETPHPOBAHHBIX C KOHKPETHOH 00menpode cCHOHaTFHON TUCIUITIIMHOM.

* B pamkax Kypca MOTYT OBITh HpPOBEIEHBI HWHTETPUPOBAHHBIC 3aHATHS C YYETOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBA3eH MO ABYM U Oojee 00mieoOpa3oBaTeIbHBIM
JUCHUILINHAM:

- Maremartunka: pemieHne CUCTEMbI YpaBHEHUH, TUHEHHas (yHKOus, mapabona, runepOoia, UX TpaguKu U CBOIMCTBA, TPUTOHOMETpHUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HX MNPOEKLIHH Ha OCHU KOOPJUHAT, CJIOKEHHUE BEKTOPOB, PEIICHHWE CHUCTEMBI YPaBHEHUH, MPOU3BOJIHBIC
AJIEMEHTaPHBIX (PYHKIUH, IPU3HAKH TOJ00HS TPEYyTrOIbHIKOB, ONPE/IeIICHIE TUIOIIAIN TUIOCKUX (QUryp i 00beMa Tell.

- buomorus: MexaHuueckoe ABIKCHHE B XHBOU mpupoje, auddysus, ocMoc, TeII000MEH KHUBBIX OPTaHU3MOB (BHIBI TEIUIOTICPENAYH, TEIUIOBOC PaBHOBECHE), IEKTPHUCCKHUEC
SIBIICHHS B )KHBOU MPHUPO/JIE, KOJIeOATENbHBIC ABIKCHHS B )KHBOH MPHUPOJIE, ONTUIECKUE SIBIICHUS B XKHBOH IPUPOJIE, NEHCTBUE paJUalliK Ha )KUBBIC OPTaHU3MEI.

- XuMusl: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJl, )KUJKOCTEH U ra30B, dJIEKTPUUYECKUE
CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHUCCOLUANNS, TaIbBaHUKA, KPUCTAJUTMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHW3Mbl 00pa30BaHUs KPHCTALIHYECKOW PEIICTKH,
CIIEKTPAJIbHBIN aHAIN3.

- T'eorpadms: BIaXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETpP, MAarHUTHBIE TONMIOCa 3eMIIM, 3aJIe)KH MAarHUTHBIX pPyHd, (OTOCHEMKa 3€MHOW TOBEPXHOCTH, INPEICKa3aHUE
3eMJICTPSICCHUI.
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3. YcaoBus peanu3anuu MPOrpamMMblI o01meo0pa3oBaTe/IbHOI
TUCHUNIIHHBI

3.1 TpeOoBaHusT K MHHUMAJIBHOMY MATEPUAIbHO-TEXHHUYECKOMY
o0ecrne4eHn 10
B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-TEXHHUYECKOMY
o0ecrniedueHno y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3UKKM Ha ypOBHE
cpenHero ooiiero o0pa3oBaHUs JOJKEH U3y4daThbCsl B YCIOBUAX KaOWHETa (PU3MKU
WIM B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYIHOTO
nukina. B xabuHere QUMK JODKHO OBITH HEOOXOAUMOE JiabopaTOpHOE
o0OpyJIOBaHUE [IJIi BBIMOJHEHUS YKa3aHHBIX B TporpaMme 1o (Qu3MKe
MPAaKTUYECKUX PadOT M JAEMOHCTpaAIlMOHHOE 00O0pyAoBaHuE. [[eMOHCTpalMOHHOE
o0opynoBaHue (POpMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM MHUHHUMAJIBHON
JIOCTATOYHOCTH M 00€CTeYMBaeT MOCTAHOBKY IMEPEUYUCICHHBIX B MPOrpaMme Mo
(GbU3MKe KIIOYEBBIX JEMOHCTpAIUN /Ui WCCIEIOBAHUS M3Y4YaeMbIX SIBICHUNA U
MPOLIECCOB, SMIUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKHUX
npuMeHeHuil. JlabopatopHoe o0opyi0BaHME il JTaOOPATOPHBIX U MPAKTUYECKUX
pabot QopMupyeTcs B BHIEC TEMAaTHUYECCKHUX KOMILICKTOB M oOecreuynBaeTCs B
pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTH4ecKrue KOMILUICKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJAKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.
O6opynoBanue yueOHOTO KaOMHeTa:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabodee MeCcTO IpernoiaBaTers;
- KOMIUIEKT Y4eOHO-HarIsIAHBIX TOCOOUIA;
- KOMILJIEKT JICKTPOHHBIX BUJIEOMATEPUAIIOB;
- 3aJIaHUsl 1711 POBEPOYHBIX PadoT;
- mpodeCCUOHATBPHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuabl SK3aMeHa.

Texaudeckue cpeacTra 00ydeHus:
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- IEPCOHANBHBIA KOMITBIOTED C JTUIEH3MOHHBIM MPOrPaMMHBIM 00€CTIEUEHHUEM;

- IPOEKTOP € SKPAHOM.

- 3ampl  (OMONMOTEKa, YWTAJIBHBIA 3al C BBIXOJOM B HH(DOpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTEepHET)

[TpumepHBIii IepeyeHb AEMOHCTPALMOHHOTO U IAO0OPaTOPHOTO 000PYAOBAHUS:

1. [Mudposas nadbopaTopus o Gpu3MKe 115 MpeTogaBaTes;
2. [udporas nadboparopus mo Gpuznke I 00ydaromerocs;
3. Becel TexHHUYECKME ¢ pa3HOBECAMU;

4. KomrutekT m1st 1a60paTopHOTO MPaKTUKYMa TI0 OTITHKE,

5. KomrutekT 11st 1a6opaTopHOTO MPaKTUKyMa 110 MEXaHUKE,

6. KoMmnekr myig 1ab0paTOpHOTO MPaKTHKyMa MO MOJIEKYJISIPHOM

(1)I/I3I/IKC U TCPMOJIUHAMUKU

7. Kommnekr myig maboparopHOro MpakTUKyMa IO 3JIEKTPUYECTBY (C
TEHEPATOPOM);
8. KommniekT ans u3yuyeHUs BO30OHOBISIEMBIX HMCTOUYHUKOB 3HEPIUU

(COMTHEYHOW, BETPOBOW 3HEPrUHU, OMO-, MEXAHMYECKOW U TEPMOIIEKTPUYECKOU

HYHEPTETUKH );
0. AmMniepmeTp J1a00paTOpHBIN;
10. BonbT™meTp 1abopaTopHbIii;
11. Konopumerp ¢ HabopoM KamoOpUMETPUUECKUX TEIT;
12. TepmomeTp 1ab0paTOpPHBIL;
13. KoMrmiekr 11 u3y4eHMs] OCHOB MEXaHHWKH, IHEBMAaTUKU W

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPI'UHU;

14. bapomeTtp-anepounn;

15. biiok nuTaHus peryampyemsii;

16. Be0-kamepa Ha MOJIBUIKHOM IITATHUBE;

17. Bunaeokamepa j1st paboThl ¢ ONITUYECKUMU TTPUOOpaMu;
18. ['enepaTop 3ByKOBOM;

19. ['urpometp (ICUXpOMETD);
20. ['py3 HaOOpHBIIA;
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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.
SIBJICHUSIM;
46.
47.
48.
49.

JlnHamMoMeTp 1EMOHCTPALIMOHHBIM;

KoMIeKkT nocyapl IeMOHCTPALIMOHHOM C TPUHAJICKHOCTSIMU;
MaHOoMeTp KUAKOCTHOU JEMOHCTPALIMOHHBIN;

MeTp 1EMOHCTPALMOHHBIN;

MuKpOCKON IEMOHCTPALIMOHHBIN;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CToJMK O bEMHBIN;

[IITaTuB IEMOHCTPAIMOHHBIN (U3HUCCKHUIA;

DJIEKTPOIUINTKA;

Habop n1eMOHCTpaIiMOHHBIN 0 MEXaHUYECKUM SIBIICHUSIM;
Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPaIllaTeIbHOTO IBUKEHUS,
Habop neMOHCTpaiMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;
Habop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

Benepko Apxnmena;

Mastauk MakcBenna;

Habop Ten paBHOTrO 00BEMA;

Hab6op Ten paBHOM Macch,

[Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Phryar 1eMOHCTpallMOHHBINM;

Cocy sl coobIaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;

Tpy6ka HeroToHa;

[Tap ITackans;

Habop nemMoHCTpaIrmoHHBINA MO MOJEKYJISIPHON (DU3HKE W TEIJIOBBIM

Habop n1eMOHCTpaIlMOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop kanmummnsipos;
TpyOka 1t IeMOHCTPAIMKM KOHBEKIIMH B KUIKOCTH;

{unuHAPBI CBUHIIOBBIE CO CTPYTOM;
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50. [ITap ¢ konbLOM;

51. BBICOKOBOJIBTHBIN MCTOYHHUK;

52. ['eneparop Ban-ne-I'paada;

53. Jo3umerp;

54. KamepToHbl Ha pE30HAHCHBIX SAIIHAKAX;

55. KoMmiekt npuOoOpoB W NPUHAMIEKHOCTEH [ JEMOHCTpaLUU
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH;

56. KoMmiekt npuOOpoB mjis HM3y4eHHs MPUHLMIIOB paguolpreMa

H paguoIICpCaain,

57. Komrmuiekt mpoBoAoOB;

58. Maraut 1yroo0pasHblii;

59. Maraut nosocoBoi AEMOHCTPALMOHHBIN;

60. Mammna snekrpodopHas;

61. MasATHUK 2JEKTPOCTaTUYECKUI;

62. Habop nmo u3yueHnto MarHuTHOTO T0JIs 3eMIIH;

63. Habop neMOHCTpallMOHHBIN IO MATHUTHOMY OO KOJIBIIEBBIX TOKOB;
64. Habop aeMoHCTpaIlMOHHBIN 10 MOTYTPOBOHUKAM;

65. Habop aeMoHCTpalMOHHBIN 110 MOCTOSSHHOMY TOKY;

66. Habop neMOHCTpallMOHHBIN 10 JIEKTPUUECKOMY TOKY B BaKyyME;
67. Habop 1eMOHCTpaliMOHHBIN MO JIEKTPOAUHAMUKE;

68. Habop nsa neMoHcTpaluy MarHUTHBIX TOJICH;

69. HabGop st neMoHCTpaiuu SJIEeKTPUIECKUX MOJIEH;

70. Tpanchopmarop yueOHbINH;
71. ITamouka CTeKJISIHHAS;
72. ITanouka 300HUTOBAS;

73. [Tpu6Gop JleHia;

74. Ctpenkyu MarHuTHBIEC HA IITATUBAX;
75. CynTaH 371€KTpOCTaTUYECKHI;

76. [IITaTUBBI N30IUPYIOLIUE;

77. DNeKTpOMarHuT pa30OpHBIi;
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78. HaGop 1eMOHCTpallMOHHBIN 110 TEOMETPUIECKON OTITHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CrHeKTpOoCKOIl ABYXTPYOHBII;

81. Ha6op criekTpaabHbIX TPYOOK C HCTOYHHKOM MTUTAHMUS;

82. YcranoBka juist u3ydeHus Gpororddekra;

83. Habop nemMoHCTpalimoHHbIN Mo noctosiHHoM [1naHka;

84. KoMItekT HariIssqHbpIX HOCOOU IS ITOCTOSIHHOTO KCITOJIL30BaHMS,
85. Komrmiekt mopTpeToB st opopMiieHUsT KaOWHETa;

86. KoMIuiekT 7eMOHCTpalMOHHbBIX YU4€OHBIX TaOJIHII.

[IpumepHblli  mepeyeHb  JEMOHCTPAIMOHHOTO U JIaOOpaTOPHOTO
000pyI0BaHUsI HOCUT PEKOMEHIATEIbHBIN XapaKTep.

[Ipu Hanuuuu HEOOXOAUMOro OO0OpYIOBaHUS 3aHATUS 1O (PU3UKE B
HEKOTOPBIX CJIydasX MOTYT MPOBOJIUTHCS B HUMEIOIIMXCS B 00pa3oBaTelbHON
OpraHU3allid MAaCTEPCKUX WU J1abOpaTOPUSIX.

3.2 UudopmanuoHHoe odecniedyeHue 00yIeHust

JUiss  peanu3auuu  OpOrpaMMbl  JUCHMIUIMHBI ~ OMONMHMOTEYHBId  (HOHA
o0pa3oBaTeNbHON OpraHU3alMK JOHKEH WUMETh I€YaTHbIC W/WIU D3JICKTPOHHBIE
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMMHU Yy4yeOHBbIE MocoOus (mpu
HaJIM4YuM), JNOMYIIEHHbIE K HWCIOJb30BAaHUIO MPU pealn3airi 00pa3oBaTEIbHBIX
porpaMM CpPEJHETOo MPpodeCCHOHAIIBHOTO 00pa30BaHUs, pealu3yeMbIX Ha 0Oa3ze
OCHOBHOTI'O 00ILEro 06pa3oBaHus’.

[Ipu peanuzauuu NOpOrpaMmbl JUCHUIUIMHBI BO3MOXHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pPa30BATENbHBIX PECYPCOB, JAOMYIIEHHBIX K HCIOJIB30BAHUIO MPHU

peanusanuy  00pa30BaTENLHBIX IPOrPAMM CPEIHETO o0O0Imero oopazobanms ',

° Ilpuka3 MuHuCTepcTBa TIpocBeleHus Poceuiickoii @enepauun oT 5 HosA6ps 2024 1. N 769 «O6 yTBep)IeHUH
(denepampHOTO  TepedHs yYeOHHWKOB, [JIONMyIIEHHBIX K FHCIONB30BAHMIO IIPH  peali3alid  MMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHBIX IPOTrPAMM HaYaJIFHOT'O OOIIEro, OCHOBHOTO OOIIIETro, CPeIHEro
obmero o0pa3oBaHMsl OPraHU3ALMSIMH, OCYIIECTBISIOIINME 00pa30BaTENbHYIO JESTEILHOCT, W YCTaHOBJICHUH
MPE/ICIFHOTO CPOKA HCIIOIb30BAaHHS HCKIIIOYEHHBIX YYEOHMKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4EOHBIX
noco6uii» (B akTyanbHoi penakunn). Cchliika Ha yKa3aHHBIHN ITpuka3 akTyanabpHa Ha 20.02.2025 .

19 TIpukas Munucrepctsa npocsenienus Poceuiickoit ®enepanun ot 18 urons 2024 r. N 499 "O6 yTeepxaeHnu
(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECypCcoB, JOMYIIEHHBIX K HCIIOIb30BAHHUIO IIPH
peanu3aly MMEIOMNX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IIPOrpaMM HavyajJbHOTO OOIIero,
OCHOBHOTO 00111ero, cpexHero odmero oopa3oBaHus» (B akTyalbHOW pemakuni). CChUIKa Ha yKa3aHHBIM NpPHUKa3
aktyasibHa Ha 20.02.2025 .

29



4. KoHTpPoJib M OIEHKA Pe3yJbTATOB OCBOCHUS 001Ie00pa30BaTEeILHOM

JTUCIHHUILINHBI

Kontpoibr uW omeHka pe3yJbTaTOB OCBOCHHUS 0011€00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA 4CPE3 AUCHUINNIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMUpoBaHHE OOLMUX U MPO(EecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Kon u nHaumeHnoBanme
(opMupyeMBbIX KOMIIeTeH M

Paznen/Tema

THI oeHOYHBIX
MepOonpUusI THIA

OK 01. BeiOupathb criocoObl pemeHus
3aja4u MpodecCUOHATBHOM
NEesITeIbHOCTH TPUMEHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Paznen 4. Tembr 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c!!

OK 02. Mcnonbp30BaTh COBpEMEHHbBIE
CpeACTBa NMOWCKA, aHAIHN3a U
MHTEPIIpEeTaluy HHPOPMALUH U
MH(POPMALIMOHHbIE TEXHOJIOTHH JUIS
BBITTOJTHEHUS 32,144

PO ECCHOHAIBHON e TEIHHOCTH

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 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. InmanupoBats n
peaan30BbIBaTh COOCTBEHHOE
MpohecCuOHABHOE U JTMYHOCTHOE
pa3BUTHE, NPEAIPUHUMATENIBCKYIO
NesITeIbHOCTD B MTPO(eCCHOHATBHON
cdepe, UCIOTB30BATh 3HAHUS 110
MpaBOBON M (PMHAHCOBOI
FPaMOTHOCTH B PA3JIMYHBIX
PKU3HEHHBIX CUTYaIHsIX

Pasnen 1. Tema 1.1

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

Paznen 4. Temn1 4.1.,4.2., 4.3
Pa3zgen 8 Tema 8.1

ITo/c

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJJIEKTUBE U KOMaH/IE

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Paznen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3

ITo/c

YCTHBIN OIIPOC;
(GpoHTaNbHBIHONPOC;
HaOJroIeHuE 3a
BBITNIOJTHEHHEM
n1abopaTopHbIX paboT;
IpaKTHYeCKHUe padoThl
(peenue
KauECTBEHHBIX U
pacyeTHBIX 3a/1a4);
TECTUPOBAHUE;
pelIeHne Keiic-3a1ay;
BBITNIOJIHEHHE 3a/laHUI
IIPOMEKYTOUHOU
aTTecTaluu

" TIpoheccHOHANBHO OPUEHTHPOBAHHOE COJEPKAHNE (COAEPIKAHNE MPHKIATHOTO MOIYJIS).
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OK 05. OcyiecTBiATh yCTHYIO U
MMCbMEHHYI0 KOMMYHUKALIMIO Ha
rOCYIapCTBEHHOM si3bIke Poccuiickoi
Denepannn ¢ y4eToM 0COOCHHOCTEH
COIIMAILHOTO U KYJIbTYPHOTO
KOHTEKCTa

Paznen 1.

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Pa3nen 6. Tema 6.1

Paznen 7. Temnr 7.1, 7.2, 7.3
Pa3znen 8 Tema 8.1

ITo/c

OK 07. ConeiicTBOBaTh COXPAHEHHUIO
OKpYXKaroIlei cpelibl,
pecypcocOepexeHII0, TIPUMEHSTh
BHaHUS 00 U3MEHEHUH KIIMMara,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P(HEKTUBHO
MeiiCTBOBATh B UPE3BBIYAMHBIX
CUTYaIHSIX

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

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Paznen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

[1K 1.1. Anai3upoBaTh paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX U
TMarHOCTHYECKUX CUCTEM
ABTOMATHKHU 110 TPUHIHUITNAJIbHBIM
cXeMmaM.

ITo/c

[1K 1.2. Beinonssts pa3paboTKy
MOHTa)KHBIX CXEM yCTPOMCTB
CUTHAJIM3allH, OCHTPAJIN3aln 1
OJIOKUPOBKH, JKEJIE3HOI0POKHON
ABTOMATHKH U TEJIEMEXaHUKH 110
MMPUHIUITHAIIBHBIM CXEMaM.

ITo/c

[1K 1.3. IIpoBoanuTh n3MepeHust
MapaMeTpoB MPUOOPOB U YCTPONCTB
CUTHAJIN3alUH, IEHTPAIN3ALNN U
OJIOKHPOBKH.

ITo/c

[1K 2.1. OcymiecTBasTh OnpeneacHue
U yCTpaHEHHE OTKa30B B paboTe
CTAaHIIMOHHBIX, HGpGFOHHI)IX,
MUKpPOIPOLIECCOPHBIX U
MTHUATHOCTUYCCKUX CUCTEM
ABTOMATHKHU.

ITo/c

[1K 2.3.. IIpousBoauTh pa3dopky,
COOPKY U PEryJUpoBKYy NPUOOPOB U
YCTPONCTB CUTHAIU3AIHIH,
[EHTpaIN3aluu U OJOKHPOBKHU.

ITo/c
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