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PaccmoTpeno u opo0peno Ha 3acenanuu PaspaGorano
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1.IHosicHUTEILHAA 3ANIHCKA

1.1 PaGouas nporpamMma y4edHoii tucuumimibl «dusuka» pazpadorana a ocaose PI'OC
CIIO 1o cnmemuanbHocTH  26.02.06  OkcriyaTanusi CyAOBOIO  3JIEKTPOOOOPYIOBaHMS,
YTBEpKJIECHHOro mnpukazoM Munnpocsemienuss Poccun ot 26.11.2020 Ne 675 u ®I'OC COO,
YTBEp)KJICHHOr0 mpukazoM MunHoOpHayku Poccum ot 17.05.2012 N 413 «OO06 yTBepkIeHUH
(denepaabHOro ToCyAapCTBEHHOT0 00pa30BaTENbHOTO CTAaHIAPTa CPEAHEr0 00IIero 00pa3oBaHUs C
U3MEHEHUAMHU U AonoigHeHusMu oT 29 uions 2017 r. Ne 613 u yuebHOTO 1U1aHA OYHOH (OPMBI
00ydeHwus1, yreepxaeHHoro 28.05.2022 r.

esn u 3a1aum y4eOHOM TUCHUIIUHBI:

Copepxanue nporpammbl «®Du3HMKa» HANpaBIE€HO Ha JOCTHKEHHUE CIENYIOIIMX IeJIel:
00€ecTeunTh BICOKUIM YPOBEHB MPO(HECCUOHATBLHOM MOITOTOBKH 00YJarOIINXCS .

JlanHasi mporpamMma COCTaBJI€Ha B LENSAX pealu3alii TOCYJapCTBEHHBIX TpeOOBaHUM K
MUHUMYMY COJIEP>KaHUS U YPOBHIO MOJATOTOBKH BBITYCKHUKOB IO CHEIHAIBHOCTSIM TEXHHYECKOTO
npogus.

MeTtoo0rnyeckoif OCHOBOW 00pa3oBaTENbHOM HPOrpaMMbl MO JUCLMILIMHE SBISETCA
CUCTEMHO-/IeITEeJIbHOCTHBIN noxo/. Paboyas mporpaMMa ycTaHaBJIMBaeT CIEAYIOLUE TPeOOBaHUS
K [IPEIMETHBIM, METAPEIMETHBIM U INYHOCTHBIM Pe3yJbTaTaM 00y4aronXcs:

KK 1. IIleHHOCTHO-CMBICIIOBBIC KOMIICTSHITUH.

KK 2. O6uiexynbTypHble KOMIETEHIINN.

KK 3. YueGHo-1103HaBaTEIbHbIE KOMIIETEHIIUH.

KK 4. UnpopmainoHHO-KOMMYHHUKATUBHbIE KOMITETEHIIUH.

KK 5. ConmanbHO-Tpy10BbIE€ KOMIIETEHIUH.

KK 6. KomneTeH1uu TMYHOTO COBEPIICHCTBOBAHUSI.

[IpenMeTHBIMU pe3ysbTaTaMU U3y4eHUS AUCUUIIINHBI «DU3HKa» ABISIOTCS:

— c(OPMHPOBAHHOCTh TPEJACTABICHUI O poiau U MecTe (U3UKM B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa; TOHUMaHuWEe (U3MUECKOW CyIIHOCTM HabmogaeMblx Bo BcenenHoit
SBJICHUI; TOHUMaHue PO PU3UKU B POPMUPOBAHUH KPYro3opa U QyHKIHOHAIBHON rpaMOTHOCTH
YyeJioBeKa JJIs peleHusl NPaKTHUECKUX 3aay;

— BJIaJICHUE OCHOBOIIOJATAIOUIMMU (U3NYECKUMHU TMOHATHSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE MOJIb30BaHNE PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;

— BJIa/ICHHE OCHOBHBIMH METOJaMHU HAy4YHOTO TMO3HAHMS, UCIIOJIb3YEMbIMH B (hU3MKE:
HaOJII0/IEHUEM, OINHMCAaHUEM, U3MEpPEHHEM, SKCIEpPHMEHTOM; yMeHHe o0padaTbiBaTh pe3yJbTaThl
U3MepeHuil, OOHapyKUBaThb 3aBHCUMOCTb MEXAYy (PU3HMUECKUMH BEIMYUHAMHU, OOBIACHATDH

MMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOIBI;



— c(hOopMUPOBAHHOCTh YMEHUS periaTh GU3NIECKUe 3a1a49H,

— c()OPMUPOBAHHOCTh YMCHHSI TPUMCHSITH TOJyYCHHBbIC 3HAHUS I OOBSICHCHUS
YCIIOBUH MPOTEKaHUS GUBNUYCCKUX SIBICHUHU B IPUPOJIE, MPOPECCHOHATBHON cepe U A TPHHSITHS
MPAKTUYECKUX PELICHUH B MOBCEAHEBHOMN KU3HU;

— c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMM IO OTHOIIEGHUIO K (QU3nUYecKon
uH(pOpMAIINH, TOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

MertanpeaMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIC OOYYAIOIIMMHCS MEXIPEIMETHBIC
MOHATUS UM YHUBEpcallbHble  y4yeOHble  JeWCTBUSA  (peryisiTUBHbIE,  I103HaBaTEIbHbIC,
KOMMYHHUKATHBHbBIE), CIIOCOOHOCTh UX UCIIOJIb30BAHUS B [T03HABATEIBHON U COLUATBHON MPAKTHUKE:

— WCIIOJIb30BAHUE PA3JIMYHBIX BHJIOB IO3HABATEIBHOM NESATENIBHOCTH JUISl pELICHUs
du3nYecKux 3ajady, MPUMEHEHHE OCHOBHBIX METOAOB TO3HAHMS (HAOJIOACHUS, OINUCAHUS,
U3MEPEHUS, SKCIIEPUMEHTA) AJI U3YUCHUS Pa3IMUHbBIX CTOPOH OKPYKAIOIIEeH NeHCTBUTENbHOCTH;

— UCIIOJIb30BaHNUE OCHOBHBIX HWHTEIUICKTYalbHBIX OIEpaluii: MMOCTAHOBKH 3a/1ayH,
dbopMyIUpOBaHUS TUIIOTE3, aHajdW3a W CHUHTE3a, CpaBHEHUsA, OOOOIICHHS, CHCTEeMaTH3allUu,
BBISIBJICHUS TTPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, ()OPMYJIUPOBAHUS BBIBOJIOB IS
U3YYEHUS PAa3IHYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SIBICHHUH M MPOILECCOB, C KOTOPBHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCUOHAIBHOM cdepe;

— YMECHHE TEHEPHPOBATh WJCH W ONPEICNATh CPEACTBA, HEOOXOIMMBIC IS UX
peanuzanuy;

— YMEHHE HCIIOJIb30BaTh pa3jMYHble MCTOYHHUKH JJIS TIONy4YeHHsS (U3NYECKOM
nH(pOpMaIlH, OLIEHUBAThH €€ TOCTOBEPHOCTH;

— yYMEHUE aHATM3UPOBATh U MIPEACTABISITH HHPOPMAIIMIO B PA3TUYHBIX BUJIAX;

— yYMEHHE MYOIMYHO MPEJCTaBIATh PE3yJbTaThl COOCTBEHHOI'O MCCIIEAOBAHUSA, BECTH
JTUCKYCCHM, TOCTYMHO W TapMOHUYHO coueTas cojepkaHue u (OpMbI MpeICTaBIsieMOn
uHpOpMaInu;

JInuHOCTHBIE pE3yabTaThl BKJIIOYAIOT TOTOBHOCTH U CIIOCOOHOCTh OOyYarommxcsi K
CaMOpPa3BUTUIO U JIMYHOCTHOMY CaMOOTpPEEIeHN0, CHOPMHUPOBAHHOCTh WX MOTHUBAIMH K
00yUYEHHIO U IIeICHANPaBICHHON TT03HABATEILHOU NESTEIIbHOCTH, CUCTEMBI 3HAUMMBIX COLIMATBHBIX
Y MEXJIMYHOCTHBIX OTHOUIEHUH, lIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaXAaOUIUX JTUYHOCTHBIE U
rpaXKAaHCKHUE MO3ULUHU B JESATEIbHOCTH, IPABOCO3HAHUE, IKOJIOTUUYECKYIO KYJIBTYPY, CHOCOOHOCTh
CTaBUTH I1€JIM U CTPOUTD KU3HEHHBIE TIJIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO POCCUHUCKON IPaskIaHCKOM
UJEHTUYHOCTHU B MOJUKYJIBTYPHOM COLIUYME:

— YyBCTBO TOPAOCTU M YBAXXEHUS K HCTOPUU M JOCTHXKEHHUSM OTEUYECTBEHHOU
bu3ndeckoil Hayku; (HU3WYECKH TPAMOTHOE TMOBEJACHHE B MPOGECCHOHATHHOW NESITEIbHOCTH U

OBITY IIpH OOpaleHNH ¢ TpUOOpaMu U YCTPOHCTBAMU;



— TOTOBHOCTh K TMPOJOJDKEHUIO 00pa3oBaHUS U TIOBBIINICHUS KBaTH(PUKAIMK B
n30paHHON MpodeccCHOHATLHON ACeSITENFHOCTH M OOBEKTHBHOE OCO3HAHHME POJI (PU3UYSCKUX
KOMIICTCHIIUM B 3TOM;

— YMEHHE UCMOJb30BaTh JOCTIIKEHUS COBPEMEHHOH (u3MuecKkoil Hayku U
bu3NYECKUX TEXHOJOTUH JJii TMOBBIIICHUS COOCTBEHHOTO HMHTEJUIEKTYAIbHOT'O Ppa3BUTHUS B
BBIOpaHHOM MPO(PECCHOHATBHOMN IEATEIIEHOCTH;

— YMEHHE CaMOCTOSTEIbHO JOOBIBaTh HOBBIE s ceOs (u3mveckne 3HaHWS,
UCIOJIB3YS JIJISl 3TOTO AOCTYIHbBIE HICTOYHUKU UH(DOpMALIHH;

— YMEHHUE BBICTPAUBATh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHUSI B KOMAH/IE€ 10 PELICHUIO
001ux
3ajad4;

— YMEHHUE YIPABIATh CBOEH O3HABATEIBHOM JAESITEIBHOCTHIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

Conepsxanue nporpamMmbl «Du3uKay HAMIPABICHO HA IOCTHKEHHUE CIICYIONTUX LeJIeii:

- OBJAJCHUE YMEHHUSIMHU TIPOBOJUTH HAOJIONCHMS, IUJIAHUPOBATh M  BBINOJHATH
SKCHEPUMEHTBI, BBIABUIAaTh TMIIOTE3bl U CTPOUTH MOJEIU, NPUMEHATh NMOJIYYCHHBIC 3HAHUS IO
buznke 151 00bSICHEHUS Pa3HOOOPA3HBIX (PU3MUECKUX SBJICHHIA U CBOMCTB BEIIECTB;

- TPaKTHYECKOEC WCIONb30BaHUE (U3NUYCCKUX 3HAHUM; OICHUBATH JOCTOBEPHOCTH
€CTECTBEHHOHAyYHOU NH(OpMaLINK;

- pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B Ipoliecce NpUOOpeTeHUs 3HAHUU M yMEHUH 1o (U3MKEe C HUCHOIb30BAHUEM DPA3IUYHBIX
HMCTOYHHKOB WH(OPMAIIUU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS 3aKOHOB TIPUPO/IbI, UCTIOTH30BAHMS
JTOCTHKEHUH PU3uKK Ha 0Jaro pa3BUTHSI YEIOBEYECKOM IMBUITU3AIINY;

- BOCIIUTaHHUE YOEXKIEHHOCTH B HEOOXOAUMOCTH COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO
BBITIOJIHEHHUS 337124, YBAXKUTEIHHOTO

OTHOIIIEHUS K MHEHHUIO ONMOHEHTa MPH OOCYXIEHWU NPOOJIEeM eCTeCTBEHHOHAYYHOTO
COZIepKaHUS;

- TOTOBHOCTHM K MOPAJIbHO-ITUYECKON OIIEHKE HCIOJIb30BaHUSI HAYYHBIX JIOCTHUKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYXKAIOIIEH CPEJIbl;

- WCIIOJIb30BaHUE TMPHOOPETCHHBIX 3HAHWUW M YMEHUH NIl pElIeHUs MPaKTUYECKHX 3a/ad
MOBCEIHEBHON KW3HHU, oOecmedyeHus Oe30MacHOCTH COOCTBEHHOM KH3HHU, PAllMOHAIBHOTO
MIPUPOJONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpelbl U BO3MOKHOCTh MPUMEHEHUS! 3HAHUN NpU
pEIICHUH 3a/1a4, BO3HUKAIOIINX B MOCIEAYIOMEH MpohecCHOHATHHON EeATeTbHOCTH.

1.2 TpedoBanus K pe3yibTaTamM 0CBOCHUA



B cooTBeTcTBHM C TOCYapCTBEHHBIMHU TPEOOBAaHUSIMHU K MUHUMYMY COZEpPKaHUS U YPOBHIO
MOJATOTOBKM BBITYCKHUKOB IO CIEHUAIBHOCTAM CpEIHEro npodecCHOoHAIBHOr0 00pa30BaHUs
pabouast mporpaMMa AUCUUIUIMHBEI «Du3nKay mpeaycMaTpuBaeT onpezesieHHbIe TPeOOBaHHUS K UX
3HAHUSAM U YMEHUSIM.

Obyuarowuiicst 00ndCeH ymemn:

V-1: OnuceiBaTh U OOBSACHATH (PU3UUECKUE SIBICHHUS M CBOWCTBA BEIIECTB: JBHKCHUE
HEOECHBIX TeJT U UCKYCCTBEHHBIX CITYTHMKOB 3€MJIHM; CBOMCTBA Ira30B, )KUIKOCTEH M TBEPIBIX TEI,
JJIEKTPOMArHUTHYIO UHAYKIHUIO; PAacCpOCTpaHEHHE JIEKTPOMArHUTHBIX BOJIH;, BOJHOBBIE CBOWCTBA
CBETa; U3JIy4YCHHE U MOTJIONICHHE CBETa aTOMOM; POTOdPdEKT;

V-2: ornuyaTh THUMNOTE3bl OT HAy4YHBIX TEOPHH; JenaTh BBIBOABI HAa OCHOBE
OKCIIEPUMEHTAIBHBIX JAaHHBIX; TPUBOJIUTH IPHUMEPHI, ITOKA3hIBAIOIINME, YTO HAOMIOACHUS U
9KCIIEPUMEHT SIBIISIOTCS OCHOBOM [UIsl BBIABM)KEHHUS THIIOTE3 M TEOPHUH, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJOB; 4TO (U3MYECKas TEOpPHUS HAeT BO3MOXKHOCTH OOBSACHATH
W3BECTHBIE SIBIICHUS PUPOJIBI U HAYYHBIE (DaKTHI, IPEICKA3BIBATH €I HEM3BECTHHIC SBIICHHUS;

VY-3: mpuBOIUTH MPUMEPHI MPAKTHYECKOTO HCIIOIB30BaHMS (DU3NYECKUX 3HAHWMN: 3aKOHOB
MEXaHWKH, TEPMOAMHAMHUKU U  DIEKTPOJMHAMUKMA B DHEPIreTUKE; pPAa3JIUYHBIX  BHUJIOB
AJIEKTPOMArHUTHBIX U3ITYUYEHUH JUISl pa3BUTHSI Pauo- U TEICKOMMYHUKAIINI; KBAaHTOBOW (PU3UKU U
CO3JIaHUS SIJIEPHOM SHEPTETUKH, JIA3EPOB;

VY- 4: BocmpuHUMAaTh W Ha OCHOBE TNOJYYECHHBIX 3HAHWH CAMOCTOSITEIFHO OIICHHWBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAyYHOM HWHQpOpMaLuu, cojaepkameiicss B coolmenusax CMU,
WHTepHeTe, HayuyHO-TIOMYJISIPHBIX CTAThX;

V¥-5: ucnonb3oBarh NpUOOPETEHHBIE 3HAHUS U YMEHHUS JJISl PELIEHUS MPAKTHUYECKUX 3a]ad
MOBCEHEBHON KHM3HH JUIsi: OOecredeHus: Oe30MacHOCTH IKU3HENESTENIFHOCTH B  IPOIecce
UCITIOJIb30BaHUSI TPAHCHOPTHBIX CPEJCTB, OBITOBBIX 3JEKTPONPHUOOPOB; OLIEHKH BIMSHUS Ha
OpraHu3M 4YeJOBeKa M JPyrue OpraHu3Mbl 3arps3HEHUS OKpY’Karolled Ccpelbl; palyOoHaIbHOTO
NIPUPOIONIONB30BAHUS U 3AIUTHl OKPYKAIOMIEH CpPelbl ¥ BO3MOKHOCTH NMPUMEHEHUs 3HAHHWHA TIPH
peIIeHNH 3a/1a4, BOSHUKAIOIINX B TIOCIIEAYIONIeH MpoheCCHOHATLHON IeATEIbHOCTH.

Obyuarowuiics 001H#CeH 3Hamby:

3-1: cMbICI TOHATHHA: (QHU3UYECKOe SBJIEHUE, TUIOTe3a 3aKOH, TEOpHs, BEIIECTBO,
B3aWMO/ICHCTBHE, DIIEKTPOMArHUTHOE TI0JI€, BOJIHA, ()OTOH, aTOM, aTOMHOE SIAPO, HOHH3HPYIOIIUE
U3JTy4eHUs, IJIaHeTa, 3Be3/1a, TaTakTHKa, BeeneHnas;

3-2: cMmbIc (U3NYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia, UMITyJbC, paboTa,
MeXaHU4YecKasi SHEpPIus, BHYTPEHHss SHEprus, abCoNOTHAS TeMIlepaTypa, CpelHss KHUHeTHYeCKas

OHEPTHUd 4aCTHUI BEIIECTBA, KOJIUYCCTBO TCIIJIOTEI, 3J'IGM€HT3pHI:II71 BJ'IGKTpI/ILIeCKI/Iﬁ 3apsan;



3-3: cmbIca (UBUYECKUX 3aKOHOB KIIACCHYECKOW MEXaHHWKH, BCEMHPHOTO TATOTCHHS,
COXPaHEHHUsI HEPIUU, UMIYJbCA U IEKTPUUYECKOTO 3apsiia, TEPMOJUHAMUKH, JIEKTPOMATHUTHON
UHAYKIIH, HoTodPPexTa;

3-4: BKJIaJ] POCCHUHCKHUX M 3apyOeXHBIX YYEHBIX, OKa3aBUIMX HauOoJbllee BIMSHHE Ha
pa3Butue GU3NKU

Obyuarowuiica 0ondHceH YyMemb UCNOAb308AMb NPUOOpEmeHHble 3HAHUS, YMeHUus U
KOMNnemeHyuu 8 NpaKmuieckol 0esamenbHOCMU U NOBCEOHEBHOU HCUZHU OJIA:

— obecrieyeHusi 0OE€30MACHOCTH  KHU3HEACSITEIBHOCTH B  MPOLECCE HCIOIb30BAHUS
TPAHCIIOPTHBIX CPENICTB, OBITOBBIX AINEKTPONPUOOPOB;

— OLIEHKU BJIMSHUS HAa OpPraHM3M YEJIOBEKA U APYrue OpraHU3Mbl 3arpsi3HEHUS OKPYKaroIen
Cpelibl;

— PpaIMOHATFHOTO MPUPOAONOIBE30BAHNUS U 3AIIUTHI OKPYKAIOIIEH Cpebl;

— BO3MOXHOCTbh MPUMEHEHUS 3HAHUM TPU PEUICHUH 3a]a4, BO3HUKAIOUIUX B MMOCIEIyIOIen
po(hecCuOHATILHON e TENbHOCTH.

[Iponecc n3ydenus: nucuIInabl «DU3KKa» HANpaBiIeH HA GOPMHUPOBAHNE KOMIICTCHINHA B
cootBercTBUU ¢ ®I'OC COO (Tabdxn. 1).

Tabmuma 1 - Komnerennuu, Gopmupyembie qUCHUIUIMHON «DU3HMKa» B COOTBETCTBUU C
dI'oC COO

Kox xomMnerennun Conep:xkanue KOMINETEHIIUU TpeOoBaHMsI K 3HAHUSM,
YMEHUSAIM, IPAKTUYECKOMY

ONBITY
KK 1. [lenHOCTHO- e TIOHUMATh LEHHOCTh cmpicia | Y 1-VY3,31-34
CMBICJIOBBIE 00I11eYET0BEYECKOI KYIIBTYPBI,
KOMIIETEHIIUH HAYKH, TIPOU3BOJICTBA, PEJIUIHUH;
® yMeTh OPHEHTHPOBATLCS B

OKpyXaromeM MHUpPE KW OCO3HAaBAaTb
CBOIO POJIb U IMPCAHA3ZHAYCHUC,
¢ YMCTH IIPOABIIATE SMOIHUOHAIBHYIO

YCTOMYMBOCTB;

e yMeThb BBIOMpaTh Lenu yueOHOU
JIeSATeNIbHOCTH, MIOBCETHEBHOM
KH3HU;

® yMeTh BBIOMpAThH LIEHHOCTHO-
CMBICIIOBBIE OPHEHTHPHI JUIst

MTOCTYIIKOB Y PEIICHU;

® yMETb HECTU OTBETCTBEHHOCTb 34
pE3yJIbTaThI o0y4eHus u
COBEpIIAEMBbIE TOCTYIIKH;

® YMETh IPUHUMATh PELICHHUS.

KK 2. O6mekynbTypHEIE | ® yBaxkaTh HHTEpeCH mpeacrasuteneii | Y 1-VY5,31-34

KOMIETSHIIUH JPYTHX HAPOJIOB, PEIUTHIA;

® TPOSIBISATH TEPIIUMOCTD K JAPYTUM
MHEHHSIM U TIO3HIIUSIM;




BIa7eTh 3P (HEKTUBHBIMU CIIOCOOAMU
OpraHu3aIi CBOOOIHOTO BPEMEHU;
3HATH U BJIAJIETh OBITOBBIMU
HABBIKAMU;

3HAaTh OCHOBBI CEMENHBIX,
COLIMAJIbHBIX, O0IIECTBEHHBIX
SIBJICHUW W TPAJIALINN;

KK 3. YueGHo-
[M03HABATEJILHBIE
KOMIIETEHIIUH

BJIQJICTh IPHEMaMHU OpTaHU3AIHH
IPOIYKTHUBHON y4eOHO-
IM03HABATEIILHOM JeSITCIbHOCTH
yMETh MPUOOPETATh 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB;
rpaMOTHO (OPMYJIUPOBATH
00pa30oBaTeIIbHBII 3a1poc;

YMETh CTPYKTYPHPOBATh H
pacIupsTh MOTYICHHBIC 3HAHUS;
HCII0JIb30BaTh KOMIIbIOTEPHBIC
TEXHOJIOTHH JIJIs1 TIOMCKA
uH(pOpMaIUU U e€ MPEICTABICHHUS;
YMETh KOHTPOJIMPOBAThH
00pa3oBaTeIbHBIH MPOIIECC;

YMETh OTBICKHBATH PUYHHBI
SIBJICHUM, COOBITHIA;

YMETh aHAJTUTUYCCKH MBICIUTD;
YMETh KOHTPOJIUPOBATH CBOKO
pabory;

YMETb IJIaHUPOBATh, AHATTU3UPOBATH
CBOIO paboTy;

YMETh JaBaTh CAMOOIICHKY y4eOHOM
Y [T03HABATENILHOM JEeATEILHOCTH;
YMETh CAMOCTOSITEIHHO BHISBIATH
COBEpIIICHHBIE OLTHOKH, MPOOETHI B
3HAHUSAX, YMECHUSX U HABBIKAX;
yMeTh paboTaTh CaMOCTOSTEIHHO;
MPOSIBIISATE TOTOBHOCTH K
caM000pa30BaHMUIO;

BIa/IeTh (DYHKIIMOHATIBLHOM
IPaMOTHOCTBIO:

BJIQJICTh U3MEPUTEIIEHBIMH
HaBBIKAMM;

YMETh UCIIOJIb30BATh
BEPOSATHOCTHBIE, CTATUCTHYECKHE
METO/IbI TO3HAHUS

YMETh OTJINYaTh (PAKTHI OT
JIOMEBICJIOB

V1-V5,31-34

KK 4. Un¢popmanmonHo-
KOMMYHHUKATHBHBIE
KOMITETEHITHH

YMETb OCYIECTBIISITh MOUCK, 0OTOOP,
CHCTEMaTH3aIIHI0, aHAJN3,
00paboTKy U cOXpaHEHHE
uH(popMaLnu;

YMETh OLIEHUTH MOJIE3HOCTh U
IEJICHANPABICHHOCTD TIOTY9YeHHON

V4-V5,31-34




nHpopMmanuu;

YMETh MPEACTABIATh HHPOPMALIUIO
B Pa3NMUYHBIX (OpMax (Ha pUCYHKAX,
rpadukax, Tabaunax, uepTexax,
JyarpaMmax u Imp.);

BJIa/IETh COBPEMEHHBIMU
MH(OPMALMOHHBIMU TEXHOJIOTUIMU
CTaH/IapTHOIO ITPOrPAMMHOI0
obecreyeHus;

BJIa/IETh TEXHUYECKUMU CPEACTBAMU
uHpOpMALIUU: TETIEBU30D,
MarHuTo(oH, KOMIBIOTEP, IPUHTED,
MojieM, akc, KOTHp U T.IL.;

BJIa/1eTh HH(OPMALMOHHBIMU
TEXHOJIOTUSIMU: ayJHO-
BU/JICO3AIHCh, IEKTPOHHAS [104Ta,
CMMU, UntepHerT;

BJIAJICTh HABBIKAMH YCTHOW U
IIICbMEHHOU peyy;

3HATH S3BIKU, CIIOCOOBI
B3aMMOJICHCTBUS C OKPYKAIOUIUMU U
yaJeHHBIMU COOBITUSMHU U
JOJbMU;

BJIa/IETh HABBIKAMH PabOTHI C
JIOKyMEHTaMHU;

YMETb HaIlUCaTh (3al0JIHUTD)
3asBJICHHE, OO BICHUTEIHHYIO,
aHKeTY, OIPOCHBIH JHCT, TECT,
MUCHMO H TIP.;

YMETh 331aBaTh BONPOCHI;

YMETh MPEACTaBIATh U OTCTauBaTh
CBOIO TOUKY 3PEHHUS B JUAJIOTE U
MOJIUJIOTE;

YMETh COTPYAHUYATH C IPYTUMHU
TIOJIbMU;

yMeTb paboTaTh B rpymie, KOMaH/Ie;
BJIQ/IETh COLIMATILHBIMU POJISIMU B
KOJIJIEKTHBE;

YMETb NIPE3EHTOBATh ce€0s U CBOM
KOJJIEKTHB

KK 5. ComuanbpHO-
prnOBBI@ KOMIICTCHIIUN

BIIQ/IETh ATUKOU IPaKIaHCKO-
MIPABOBBIX, TPYAOBBIX
B3aMMOOTHOIIICHHIA: BBITTOJTHEHUE
pOJu TpaklaHWHA, HAOTI0aTes,
n3buparess, 4jieHa CEMbU;

3HAaTh YKOHOMHKO-TIPABOBHIE
OCHOBBHI,

YMETh aHAITM3UPOBATH COIUATBHO-
YKOHOMHUYECKYIO CUTYAITHIO,
MOJIO’KEHUE PBIHKA TPY/AA;

3HATh MpaBa v 00S3aHHOCTH B

V1-V5,31-34




obsacty mpodecCHOHATTBEHOTO
CaMOOTIPE/ICIICHHS: OCO3HAHHE
CBOEi posu B IpohecCHOHaTILHOM
MIPOCTPAHCTBE; OIICHKA CBOUX
PO eCCHOHAIBHBIX TTOTPEOHOCTEH
Y 33J]aTKOB; BBIOOp OymyIeit
npodeccuu; mocTpoeHue
COOCTBEHHOM PO eCCHOHATLHON
Kapbephbl;
0071a/1aTh HAaBBIKAMU PAllMOHATEHOM
camoopranuzanuu pabodero
BpPEMEHHU;
o0anath TOTOBHOCTBIO K
peaM3anii  TPYIOBBIX TMpaB U
00s13aHHOCTEHl B DKOHOMHYECKOM
pomu: MIPEJICTAaBUTEIIS,
oTpeduTes, MOKYTIaTes,
KIJIMEHTA, POU3BOIUTEIIS,

YyMETb JEHUCTBOBAaTb C JIMYHOM W

0OIIIECTBEHHOMN BBHITOION

KK 6. KommnereHmnn
JIMIHOTO
CaMOCOBEPILIEHCTBOBAHUS

® OCBOHWTH CIIOCOOBI (DU3UYECKOTO,

JYXOBHOT'0, UHTEJIEKTYaJIbHOI'O
CaMOpa3BUTHUS;

OCBOUTb CIIOCOOBI SMOLIMOHATIBLHOMN
CaMOPETYJISILIMU U CAMOTIOAJIEPIKKHU;
YMETb IJIAHUPOBATh U
OpraHU30BBIBATH CBOIO
JESATEIIBHOCTB;

BJIQJIETh CIIOCOOAMHU
CaMOOIIPEIEIICHNS] U CAMOIIO3HAHUS;
BJIa/IETh CIIOCOOAMM Pa3BUTHUS
JUYHOCTHBIX Ka4€CTB: T'YMaHHOCTb,
OT3BIBUNBOCTH, OPraHU30BaHHOCTb,
OTBETCTBEHHOCTb, OTKPOBEHHOCTb,
YBEpEHHOCTh B cebe,
CaMOKPUTHUYHOCTD,
KOPIIOPAaTUBHOCTb, pedaeKcus,
SMOIMOHAJIbHASI YCTOMYHUBOCTb,
KpEaTUBHOCTb MBILUICHUS U AP.;
YMETb BKJIIOUATHCS B
00LIECTBEHHYIO paboTy: pa3iHyuHbIe
KPY’KKH, CEKLIUU, MOJIOJIE)KHbIE
00bEIUHEHNS U T.11.;

BJIaJIETh MEAULIMHCKUMH U
CaHUTaPHBIMU 3HAHUSIMH U
HaBBIKaMH (3HAHUE U COOIIOIEHNE
HOPM 3/10pOBOT'0 00pa3a KHU3HH,
IIpaBUJI JINYHON THTUEHBI; TIOJIOBOM
U CEKCYaJIbHOM IPaMOTHOCTH,
YMEHHE OKa3bIBaTh NEPBYIO
MEIUIIUHCKYIO TIOMOIIIB);

e BJAJIETh HAaBLIKAMU O€30IIaCHON

V1-V5,31-34
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KHU3HECSITebHOCTH;

® 3HATh OCHOBBI 3KOJIOTHH, YMETh
OepeKHO OTHOCUTHCSA K
OKpY>Kalolleu cpere

2.CTpYKTYypa M coJiep:KaHue Y4eOHOH TUCHUILINHBI « DU3HKAY

2.1.00beM yueOHO#H AMCHUIINHBI M BBl Y4eOHOM /1esiTeJIbHOCTH 110 04HOoIi opme

o0y4eHust
Tabnuna 2
O06beM yacos nmo gpopmam
Buabl yueoHoi 1esITeILHOCTH 00yuenus

MakcumajibHas yueOHasi HAarpy3Ka (Bcero) 134
Oos3aTesbHasi yueOHasi HArpy3Ka (Bcero) 122
B TOM YHCIIE:
TEOPETUUECKHE 3aHATH (JICKIIUHU, YPOKHU) 68
71ab0paTOPHBIE 3aHATHS 42
MIPaKTUYECKHE 3aHATHS (CEMUHAPHI) 12

KypcoBasi pabota (ipoekr) (eciu npedycmompero)

CamocrosiTesibHas padora (Bcero)

B ToM uncie:

camocTosiTeNbHas paboTa HaJ KypcoBoi paboTol (IPOEKTOM)
(ecnu npedycmompeno)

KoncyabTanuu
IIpome:xkyTounas arrecranus dopMa MpOMEKYTOUHOU
aTTecTaluuu
JK3aMeH

* - 8UObI YueOHOU 0esimeIbHOCMU, NPEOYCMOMPEHHbIE YUeOHbIM NIAHOM CREYUATbHOCMU

** - 0bvem uacoe no gopmam 06yuenus 00HCEH COOMEEMCMBOBAMb YKA3AHHOMY KOIUYECMBY Y4ACO8 O
OUCYUNTUHBL NO Y4eOHOMY NIAHY KOHKPeMHOU CHeyUaIbHOCMU

- cmonbywl ¢ hopmamu 00yueHUs MOAHCHO Youpamo, eciu OaHHas opma obyyeHus: He pedaiu3yemcs 8
CMpYKmypHuIX noopazoenenuax Yuusepcumema, peanuzyiowux npoepammust CI10

*k*k
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2.2. TemaTuyeckuii MJIaH y4eOHOi TUcHUILTUHBI « DU3HKA» M0 04HOI (popMe 00yUeHUs

Tabnuna 3
Kons1 HaumeHnoBaHnue pa3znenos (Tem) MaxkcuMmaJibHa CamocrosiTe1bHas =
. Oos3aTenbHast ayIMTOPHAs Y4eOHAA HArpy3sKka =1
KJII0Y€eBBIX y4eOHOMH THCIHILTMHBI s yueOHasi pabora =
., o0yualomerocs e
KOMIeTeHImii Harpys3ka, ol0y4aromerocs 2
k! Bcero | B TOM umMciie 2
=
S
JICKIUH, npakTH4ecKue | jJadopaTopHbie Bceero =
YPOKH 3aHATUS 3aHATHSA
1 2 3 4 6 7 8 9
KK 1, KK 3, KK BxoaHoii koHTpOJIb. BBetenue 5 2 5
6
é(K L, KK 3, KK Pa3znen 1. Mexannka 17 14 8 2 4 3
Tema 1.1.Kunemaruka 2 2 2
Tema 1.2./Ilunamuka 2 2 2
Tema 1.3.Cunbl B MEXaHUKE 5 2 2 3
Tema 1.4.3aK0HBI COXpaHEHUS B 8 8 5 2 4
MeXaHUKe.
KK 1, KK 3, KK | Pa3zgea 2. MoJiekyasipHasi pusuka.
18 18 8 2 8
4, KK 6 TepmoauHaMHuKa
Tema 2.1.OcHOBBI MOJIEKYISIPHO- 4 4 2 2
KHHETHYECKOH TEOpuH.
Tema 2.2.0CHOBHI TEpMOIUHAMUAKA 4 4 4
Tema 2.3. ArperaTHbIC COCTOSIHUS 10 10 2 2 6
BeecTBa. Da3oBbIe IEPEXOIBI.
KK 1-KK
6 Paznea 3. DuexkTpoanHaMmuka 42 38 20 2 16 4
Tema 3.1. DnexrpocTaTrka 4 4 4
Tema 3.2.HOCT“051HHLIH 14 12 4 8 2
INEKTPUUECKHUH TOK.
Tema 3.3.OnexTpuueckuil TOk B 4 4 2 2
pas3IMYHbIX cpelax.
Tema 3.4.MarautHoe 107I€. 8 6 4 2 2
Tema 3.5. DnexTpoMarauTHas 12 12 6 2 4
VHTY KIS
KK1-KK6 Paznen 4. Kose6anus ¥ BOJTHBI 20 18 10 2 6 2
Tema 4.1. Mexanuueckne 6 6 2 4
KOJIeOaHUS ¥ BOJTHBI.




Tema 4.2. DnexTpoMarHuTHbIE

10 8 6 2 2
KoJieOaHus.
Tema 4.3.DneKTpoMarHuTHEIC BOJIHBL | 4 4 2 2
KK1-KK6 Pa3agen 5. OnTuka 12 12 2
Tema 5.1.BonHoBas onTuka. 8 8 4
Tema 5.2.U3nyuenus u 4 4 2 2
CIEKTPBI.
KK1-KKé6 Pa3gen 6. Di1eMeHThI KBAHTOBOM 21 18 12 2 4 3
buznxn
Tema 6.1.CBeTOBBIC KBAaHTHI 4 2 2 2
Tema 6.2.AToMHas pu3nKa. 4 4 4
Tema 6.3.®Du3nka aTOMHOTO sIpa 13 12 6 2 4 1
ZCK 1, KK 2, KK Pa3gen 7. DBosonust Beesnennoii 2 2 2
Tema 7.1. ?BOHIOHI/ISI 2 2 2
Bcenennoit
Bcero 134 122 68 12 42 12
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2.3.Coaep:xaHue NporpaMmabl 1o yueoHoi qucuuminne « Dusuka

Tabmnuua 4
HaumenoBanue Cogaep:xanue yueOHOT0 MaTepuaJia, NpaKkTHYecKue padoTsl, 06 Yposens
pa3zesioB H TeM caMoCTOsITeIbHAasl padoTa 00y4alomuXxcs DM Hacon OCBOCHHUS
1 2 3 8
BxoaHoii KOHTPOJIb. 2
BBenenue.
Conep:xaHue y4e0OHOro MaTepuaJa;
Odu3uka Kak Hayka. HaydHble METOBI TO3HAHUS OKPYKAIOIIETO MHUPA M UX OTJIMYHS OT JPYTUX METOJOB MO3HAHUSI. 2 1
Posb 3KcrieprMeHTa U TCOPUH B TPOIIECCE MO3HAHUA MPHUPOabl. Duzndeckoe sBicHHE. MoaenupoBaHue HU3NICCKUX
SIBIICHUIA W TIporeccoB. Haydneie rumotespl. Ousmueckue 3akoHbL. Dum3myeckue TeopuH. ['paHUIBI TPUMEHHUMOCTH
¢usndeckux 3akoHOB W Teopuid. [lpuHimm cooTBeTcTBUs. OCHOBHBIC JJIEMEHTHI (PU3UUCCKOW KAPTHHBI MHpA.
3uauenue Gusuku npu ocsoeHunu npodeccuii CI1O u cnenumansuocteit CI10.
Pa3nen 1. Mexanuka. 17
Tema 1.1. Conep:xaHue y4eOHOro MaTepuaJja; 2
KunemaTuka. Mexanuueckoe JBUKEeHHE W ero Buibl. Cuctema otcuera. Tpaektopus. Ilepememenue. Ckopoctb. PaBHOMepHOE 2 1
IpsIMOJINHEHHOEe JBIDKeHHe. YckopeHue. [IpsMmonuHeilHoe paBHOYCKOpeHHOe JBIKeHHe. OTHOCHTENIbHOCTh
MEXaHUYeCKOro IBIDKeHHs. [IpuHIMI oTHOCHTENbHOCTH [ammies. PaBHomepeMeHHOE MpPSIMOIUHEWHOE JBIKCHHE.
CBobonHoe maneHue. JlBmxeHue Teia, OpPOIIEHHOrO TOJA YIJIOM K TOPH30HTY. PaBHOMEpHOE JABMIKEHHE IO
OKPYXXHOCTHU. BpamatenbHoe ABMKEHHUE, ero napameTpbl. CBsi3b JMHEHHON M YTIIOBOM CKOPOCTH.
Tema 1.2. Conepxanne y1e0HOI0 MATEpPHAJIA: 2
Jdunamuka. 3akonsl auHamuku. Macca. Cuna. B3aumopeiictBue. [lepBbiii 3akoH HbroToHa. OCHOBHOW 3aKOH KJIaCCHYECKOM 2 1
nuHamuku. Tperwnii 3akoH HeroTOHA.
Tema 1.3. Conepxanne y4e0HOr0 MaTepHaJa; S
Cuiibl B MexaHuke. IIpenckazaTenbHas cuiia 3aKOHOB KJIACCHUECKON MEXaHWKH. 3aKOH BCEMHUPHOTO TATOTEHHUsS. | paBUTAIIMOHHOE TOJIE. 2 1
Cuna Tsoxectn. Bec. HeBecomocTs. . 3akoH ['yka. CriocoObr u3mepeHust Macchl Tena. CHIIBl B MEXaHHUKe.
CamocTrosiTesibHAs pa60Ta 00y4aIoIIUXCH:
1.IloarotoButh coobmenue: «lIpakTHueckoe NpUMeHEHHE (GU3UYESCKUX 3HAHUH B IMOBCETHCBHON JKU3HU JUIS 3 1
WCIIOJIb30BaHHUs POCTHIX MEXaHU3MOB, HHCTPYMEHTOB, TPAHCTIOPTHBIX CPEJICTBY.
Tema 1.4 Copep:xaHue yueOHOI0 MaTepuaJia: 8
3aKoHBI COXpaHeHus Pabora cumbl. PaboTta moTeHIMaNbHBIX cuia. MomrHOCTh. MeXaHudeckass dHEprus, €€ BHJbl. 3aKOH COXPAHECHHUS 2 1
B MEXaHHUKE. MexaHuueckou sHeprud. IIpuMeHeHne 3akoHOB coxpaHeHus. VMmynbsc Tena. 3aKOHbI COXPaHEHUS! B MEXaHUKE. 3aKOH
COXpaHEeHHsI MMITyJbca. PeakTHBHOE nBMXeHHE. VICIOIb30BaHHE 3aKOHOB MEXAHHWKHU IJisi OOBSCHEHUS IBUKCHHUS
HEOECHBIX TeJ U JUIS Pa3BUTHS KOCMHUYECKHUX MCCIIEIOBaHUM.
JlaGoparopnasi padora Ne 1: OmpezeneHue LEHBl JEJICHUS M3MEPUTEIBHBIX NPHOOPOB, pacyeT MOTPEIIHOCTH 2 2
U3MepeHui
JladopaTopHasi padora Ne 2: 2 2
I[pakrnyeckoe 3ansaTHe Ne 1: 2 2
1. Penienue 3amau o Teme «MexaHUKa.
Paznen 2. Moaekyasipaas ¢pusnka. Tepmoannamuka. 18
Tema 2.1. | Copep:xaHue yueOHOI0 MaTepuaJia: 4
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OcHOBBI
MOJIEKYJISPHO-
KHHEeTHYeCKOoii
TeopuH.

BemectBo. BO3HMKHOBEHHME AaTOMHCTHYECKOW THIIOTE3BI CTPOCHHS BEIIECTBA M €€ DKCIePHUMEHTAIHHBIE
JoKa3aTenbcTBa. bpoyHoBckoe nwxkenne. uddysus. Pasmepsl n Macca MOJIeKyln U aTOMOB. MoJib. AOCOTIOTHBIN
HyJTb TeMIeEpaTypbl. TepMomWHaMHdYecKas IIKana TeMmiepaTypbl. CpenHssi KHHETHYECKas HHEPTHs TEIUIOBOTO
JBIDKCHUSI 4acTHI BemlecTBa. Mogenb uaeanbHoro rasa. /laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUM Ta3za. YpaBHEHUE COCTOSIHUS WJCabHOTO Ta3za. MousipHas ra3oBas HOCTOSIHHas. | a3oBble
3akoHbl. YpaBHeHue Knaneiipona-Menzneneesa. ['paduku p (T), V (T), p (V).

JlaGoparopHnas pa6ora Ne 3: M3yueHue cBOWCTB razoB. DKCIIiepUMEHTaJIbHOE HccienoBanue 3apucumocti p (T),
V(D). p V).

Tema 2.2.
OcHOBBI
TePMOJAUHAMUKH.

Copep:xaHue y4eOHOT0 MaTepHaJia:

dusnueckasi CyIHOCTh TEIUIOBBIX siBieHUi. Ilopsnok u xaoc. BHyTpeHHss sHeprus cucteMsl. BHyTpeHHs 3Heprus
HAeaNbHOTO ra3a. PaboTa W KOMMYECTBO TEIUIOTHI Kak (OpMBI mepemadn SHEprur. TemIoeMKOCTb. Y eIbHas
TETJIOEMKOCTb.

VYpaBHeHHE TerIoBoro Oaxanca. 3aKOHBI TEPMOAWHAMUKH. [lepBoe Hawano TepMoAMHAMUKH. AnnabaTHBIHN mpoIiecc.
HeoOpaTuMocTh TEeIwIOBEIX TpoteccoB. Bropoe Hawano TepmoamHaMuki. Ou3ndeckre OCHOBHI W MPHHIUM JEHCTBUSA
termnoBbix MawuH. KI1/] tenmmoBoro asurarens. Lukn Kapuo u ero KIIJ nns uaeansHoro rasa. TemnoBsle ABUTaTenu
1 OXpaHa OKPY’KaIoIIeH Cpepl.

Tema 2.3.
ArperarHbie
COCTOSIHUSI BellecTBa.
dazoBbie

nepexosl.

Coaep:xanue yueOHOro MaTepuaJa:

10

CrpoeHue u cBoiicTBa XUIAKOCTEN U TBepAbIX Tes. dasa BemecTsa. Mcnapenue u xonneHncanus. HacelenHbli nap u
ero cBoiicTBa. AOCONIOTHAas W OTHOCHTENbHAs BIAXHOCTh Bo3ayxa. Touka pocel. Kwumenwme. 3aBHCHMOCTB
TeMIIepaTypbl KUIEHUsI OT JaBieHus. [leperpeTsiii map u ero HCIOJb30BaHHE B TEXHUKE. XapaKTEPUCTUKA JKUIKOTO
COCTOSIHUSI BeliecTBa. [IOBEpXHOCTHBIN CIOW JXKUIKOCTH. DHEPTHs TOBEPXHOCTHOTO CJIOS. SIBIEHWS Ha TpaHHIE
KHUJIKOCTH C TBePAbIM TesloM. KammisipHble siBieHUsS. MexaHndecKrue CBOHCTBA TBEPBIX Tel. TermioBoe paciupeHue.
I1aByieHHE U KPUCTAJLIU3ALIMS.

JladopaTopHasi pa6ora Ne 4: M3zmMepeHre OTHOCUTENBHON BIaXKHOCTH BO3yXa.

JlagopaTtopnas padora Ne 5: UccrnenmoBaHmWe arperaTHeIX TIpeBpalieHuil. Pacder kommdecTBa TEIUIOTHL,
HEO0OXOAMMOT0 JUISl IEPEX0/1a M3 TBEPJIOTO COCTOSIHHUS BEIIECTBA B XKHIKOE.

JlaGopaTopHas padora Ne 6: M3yuenne ynpyrux cBOHCTB TBEpABIX Tell. OnpeneneHne MOy YIPYTOCTH PE3UHBL.

IIpakTuyeckoe 3aHsTue Ne 2;

1. Pemrenue 3aJa4 110 TeM€E «OCHOBBI MOHeKyHﬂpHO-KI/IHeTI/I‘ICCKOﬁ TCOPUU U TCPMOJUHAMUKNY.

Pasnes 3. D1eKTpOAMHAMHKA

42

Tema 3.1.
DJIeKTPOCTATUKA

Conep:kaHue yueGHOro MaTepuaja:

OneMeHTapHbIN ANEKTPUUYECKUH 3apsij. 3aKOH COXPAaHEHUs AJIEKTpUdecKoro 3apsna. 3akoH Kymona. Dnexkrpuueckoe
nose. HampskeHHOCTD anekTpuueckoro moist. [IpuHnun cyneprno3uiun nojiei. PaboTa 35eKTpocTaTHUECKOTo MoJIsl.
[loreHmman M pa3HOCTh NOTEHIHMAIOB. OKBHUIIOTEHIMAJIBHBIC IOBEPXHOCTH. CBS3b MEXAY HANPSHKEHHOCTBIO H
Pa3HOCTBIO MOTEHINAIOB 3JIEKTPHUECKOTO MOJIS.

TIpOBOIHHUKY M AMIICKTPUKH B SJIEKTPHUCCKOM T101€. [1oMsipu3arivst JTU3JIeKTPUKOB. DIEKTPOeMKOCTh. KOHIeHCATOPEI.
CoennHeHNE KOHICHCATOPOB B OaTapero. DHeprusl 3apsHKEHHOTO KOHJEHCATopa.

Tema 3.2.
IocTostHHBIH
3J1eKTPUYCCKHUH TOK.

Coaep:kaHue y4eGHOro MaTepuaJa:

14

Onekrpuueckuii Tok. Cmia TOKa M IUIOTHOCTH Toka. 3akoH Oma mins ywactka nernu 6e3 OJIC. 3aBucuMocTh
ANEKTPUYECKOTO COTIPOTHBIICHHS OT MaTepHaa, JIMHBI U IO ! IIONEPEYHOTO CEYCHUS IPOBOIHNUKA. 3aBUCUMOCTh
NIEKTPUUECKOTO CONPOTHUBIICHNS MPOBOJHUKOB OT TEMIIEPATyphl. DJIEKTPOABIKYIIas cwia. 3akoH OMa i OITHOH
nenu. CoeiiHEHHE TPOBOIHUKOB. CoeiMHEHNE HCTOYHUKOB JIEKTPUYECKON SHEPTUH B 6aTapero.

PaboTa 1 MOIIHOCTB 3MEKTpUYEecKOro Toka. 3akoH /Ixoyms-Jlenna. TermoBoe neiicTBre TOKa. DIEKTPUICCKHNA TOK B
MTOJIYIIPOBOTHUKAX. [10TyITPOBOIHIUKOBBIE TIPUOOPHI.

JlaGopaTopHas padora Ne 7: ITocienoBaTe/ibHOE U IapaJICALHOE COSIMHEHHUE IPOBOIHHUKOB
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JlaGopaTopHasi padora Ne 8: Onpenenenne 3apsiaa ¥ eMKOCTH KOHAEHCATOPA 2 2
Jlagopatopuas padora Ne 9: Onpenenernue D/]C U BHYTPEHHETO COMPOTHBIICHHS UCTOYHUKA TOKA 2 2
JlaGopatopnas padora Ne 10: TermoBoe neiicTBre Toka 2 2
CamocrosiTe1bHast padoTa 00y4aroIuxcs:
1.BrinonHeHre pacyeToB CUJIbl TOKA U HAIIPSDKEHUH Ha y4acTKaX 3JIEKTPUUECKUX LEneil. 2 1
Tema 3.3. Copep:xaHue y4eOHOT0 MaTepHaJia: 4
DJIEKTPUYECKHIl TOK
B PA3JHYHBIX cpegax. | ODNCKTPHYCCKHHA TOK B 3JICKTPOIMTAX, Ta3€, BAKyyMeE. 2 1
JlaGopaTopHas padora Ne 11: V3yueHne BONbT-aMIIEPHON XapaKTEPUCTUKH KPEMHUEBOIO TUOAA 2 2
Tema 3.4. Coaep:xanue yueOHOro MaTepuaJa: 8
MarnaurHoe moJie.
MaruuTtHOe mojnie Toka. MarHuTHas uHAyKuus. ['paduueckoe u300pakeHHE MarHUTHOrO IOJS. 3aKOH AMIepa. 2 1
Pabota 1o nepemerieH 0 NPOBOIHUKA C TOKOM B MArHUTHOM TOJIE.
Cuna Jlopenna. OnpeneneHue yAeIbHOTO 3apsaa 3IeKTPoHa. Y CKOPUTEIH 3apsHDKEHHBIX YacTHUIL. 2 1
JlaGoparopnas padora Ne 12: V3y4yeHue XxapakTepUCTUK MArHUTHOTO T10JIsI 2 2
CamocrosiTesibHAs padoTa 00y4YalOIUXCs:
1.CocTaBuTh KOHCHEKT TO Teme: «lIpuMepsl MPaKTHYECKOTO WCIIONB30BaHUS (HU3WICCKUX 3HAHWH 3aKOHOB 2 1
JJIEKTPOJMHAMUKH B SHEPTETHKE)
Tema 3.5. Juekrpo- Coaep:xkanue yueOHOro MaTepuaJa: 12
MATHHUTHAS = = =
e —— ®dusuyeckas CyIHOCTb 3JIEKTPOMATHUTHBIX SBJICHUH. MarsuTHbIi NOTOK. SIBI€HHE 3JIEKTPOMATHUTHONW WHIYKIUU. 2 1
[MpaBuiio Jlenna. 3akoH 3JIeKTPOMArHUTHOM MHAYKIWH. BUXpeBoe aieKTpuieckoe mouie.
Camonnaykius. UHAYKTHBHOCTH. DHEPTHst MATHUTHOTO TOJISL. B3anMHast HHIYKIHS. 2 1
du3nyecKie OCHOBHI M IPHHITUI JEHCTBUS TeHEPaTOPa IICKTPHIECKOTO TOKA M AJIEKTPOU3MEPHUTEIEHBIX IPHOOPOB. 2 1
JlagopaTopnas padora Ne 13: HabmoneHue neiicTBHS MATHUTHOTO TOJISl HA DIIEKTPHICCKUN TOK 2 2
JlagopaTopuas paGora Ne 14: [IpoBegeHne ONBITOB MO UCCIICTOBAHUIO SBICHHUS 3JICKTPOMATHUTHON WHTYKITHU. 2 2
IIpakTnueckoe 3ansitue Ne 3:
Pemmenue 3amad no Teme: «DIEKTPOANHAMHKA. 2 2
Paznen 4. Konebanusi 1 BOJTHBI 20
Tema 4.1. Copep:xaHue yueOHOI0 MaTepHaJia: 6
Mexannyeckue I'apmonnueckue konebanus. CBoOonHbIE MexaHW4eckue KojeOanusa. IIpeBpamieHue >SHEpruM NpH KoJeOaHUSX. 2 1
KoJIe0aHus U BOJIHBI BreHy)kIeHHBIE MexaHWdeckue KoneOanus. Pe3onanc. [IpyXWHHBIM W MaTeMaTHYEeCKAH MAasTHUKA. MexXaHWYeCKHe
BonHbl. [lomepeunsie u mpononbHble BodHEL WHTepdepenuns. [Audpakuus. 3ByKoBble BOJHBL. YIBTPa3ByK M €ro
[IPUMEHEHHE.
JladopaTopnas padora Ne 15: VMccrneqoBanne 3aBUCMMOCTH TTepHoa KOJIeOaHU MAaTEMAaTUIECKOTO MAasITHUKA OT €T0 2 1
JUTMHBI, MAaCChI M aMILUINTY/bI KOJIeOaHHH.
JlaGopaTopuas padora Ne 16: OnpesencHue yCKOPEHUSI CBOOOIHOTO MaJACHUS ¢ OMOIILI0 MasTHUKA 2 2
Tema 4.2. Coaep:xkaHue yue0OHOT0 MaTepuaJa: 10
JIeKTPOMATHUTHbIE _
KOJICOARMSL. CBoOonHble KoyieOaHMsl B KosebaTenbHOM KoHType. [IpeBpamienust sHepruu. CoOcTBeHHass yacToTa KoJeOaHWil. 2 1
BrIHyX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIe0aHusl.
IlepemenHblil 21ekTpuueckuil TOK. JleHCTByIOIIME 3HAYEHUS TOKA M HANpsHKEHUs. AKTHBHOE, WHAYKTHUBHOE, 2 1
€MKOCTHOE coNpoTHBJIeHHE. 3akoH OMa JuIsl IOJIHOM LIENH NePEMEHHOr0 ToKa. MOITHOCTh IEPEMEHHOT0 TOKa.
VYcerpoiicTBO M mpuHIMNA JeicTBUS TpaHchopmaTtopa. I'eHeparop mnepemenHoro toka. [lomydeHue, mnepenaua 2 1
anekTpodHeprud. OOBSICHEHHE YCTPOHCTBA W TPUHIMIA JEWCTBHA TEXHUYECKHX OOBEKTOB: TpaHCchOpMaTopa.
[MpakTHyeckoe npuMeHeHne (GU3NUECKUX 3HAHUU B ITOBCEIHEBHOM YKU3HH.
JladopaTopHasi padora Ne 17: M3ydyeHue npuHIMna qeiCTBUSA TpaHChopMaTopa 2 2
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CamocrosiTesibHAsi padoTa 00y4YaIOIIUXCS:

1.IlpoBect  aHanoruio  Mexay  (QU3MYECKUMHM  BEIMYMHAMH,  XapaKTEPHU3YIOIIMMH  MEXaHHYECKYl0 U 2
JJIEKTPOMAarHUTHYIO KoJe0aTesIbHbIe CHCTEMBI.
Tema 4.3. Couepmaﬂne yqeﬁﬂoro MaTepuaJja:
JVIEKTPOMATHHTHEIE  "Borynicopasy JIEKTPUYECKOTO M MArHUTHOTO TOJICH. OJIEKTPOMAarHUTHOE IIOJIe Kak OCOOBIH BHJ MaTepui. 2
BOJIHEI Pacnipoctpanenne »neKTpoMarHUTHBIX BONH. BubOpatop I'epua. OTkpbIThI KoseOaTenbHbI KOHTYp. [IpumeneHue
3JICKTPOMArHUTHBIX BOJIH. M300perenue paano A.C.ITonoBsIM.
IIpakTuueckoe 3ansiTHe Ne 4:
Pemenne 3anay no teme: «KosieGanust ¥ BOJIHBI. 2
Pasnea 5. OnTnka 12
Tema 5.1. ConepxaHue y4eGHOT0 MaTepuaJa: 8
BosHoBas onTuka CKOpocCThb pacnpocTpaHeHHsI CBeTa. 3aKOHBI OTPAKEHUS U MPEIOMIICHHUS CBETA. 2
BonHoBbIe cBoiicTBa cBeta. MHTepdepenuust cBera. Judpaxums csera. [omspuzaunms cBera. JudpaknuoHHas 2
pelierka.
JlaGopaTopnas padora Ne 18: OnpezencHue noka3atelis IPEIOMICHHS CTEKIIa 2
JlaGopaTopuas padora Ne 19: [IpoBeseHue OMBITOB MO HCCICIOBAHUIO BOJHOBBIX CBONCTB CBETa: M3MEPCHHUE 2
JJIMHBI CBETOBOM BOJIHEI 110 pe3ylibTaTaM HaGHIO[[eHI/IH SIBJICHUA I/IHTep(bepeHL[I/II/I.
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJa: 4
Hsayqenus u Hucmepcust cBeTa. Buibl cmektpoB. WH(pakpacHoe, yibTpadHOIEeTOBOE, pPEHTTeHOBCKOe w3nydeHns. Illkana 2
CHEKTPRI JIEKTPOMAarHUTHBIX W3MydeHHH. CIeKTpanbHbIM aHanwu3. Pa3znudHble BHABI 3JIEKTPOMATHUTHBIX HM3IYYEHHUH W HX
MPaKTHYECKOE IPUMEHEHHE.
IIpakTuyeckoe 3ansiTHe Ne 5:
Pemenne 3amau mo reme: «OnTHKAY. 2
Paznen 6. JiieMeHTHI KBAHTOBOM (PU3NKH 21
Tema 6.1. Coaep:xkanue yue0OHOro MaTepuaJa: 4
CBeTOBBIE KBAHTHI duznueckas CyIHOCTh KBAaHTOBBIX sIBJICHHIA. V3iIydeHune u morionieHue cBeta aromMoM. ['unoresa [1nanka o kBaHTax. 2
®oton. Dorordpdexr. YpaBHenue DiiHmTelHa 1151 poTodddexTa.
CamocTosiTe1bHasi padoTa 00y4YaroLuxcs:
1.CocraBHUTh KOHCIIEKT 110 TeMe: «lIcronb30Banue (POTOINEMEHTOB B TEXHUKEY. 2
Tema 6.2. Coaep:xkanue yueOHOro MaTepuaJa: 4
ATtomHas pusuka. Arowm. [Tnanerapuas mogenb aroma. OneiTel D.Pe3sepdopaa. 2
Ksanrossle nocrynatsl bopa. Mogens aroma Bogopoaa no H.bopy. Jlasepsl. 2
Tema 6.3. Conep:xaHue y4eOHOr0 MaTepHaJia: 13
PDu3nka aTOMHOr0 ATtomHoe siapo. Jledext Macchl 1 9HEprust CBsA3M siapa. JnepHble cuibl. Moienu cTpoeHust aTOMHOTO S/Ipa. 2
siapa 3aKOH PaJMOaKTUBHOIO paclaja M ero CTaTUCTHYECKWH Xapakrep. BimsHue noHm3mpyomeld paguanuy Ha >KUBbIE 2
opranu3Msl. J{o3a usiydenus. Jlo3uMeTpHlI.
SnepHble peaknuyu. OHEPreTMYECKUH BBIXOA SANEPHBIX peakuuidl. JleneHue TSKeNbIX saep. SInepHsll peakTop. 2
OnemeHTapHble YacTHbl. PyHnaMeHTaIbHbIE B3aUMOICHCTBYSL. SnepHasi SHepreTuka.
IIpakTnyeckoe 3anaTHE Nt 6:
Pemenue 3ana4 o teme: «IEMEHTH KBAHTOBOH (DM3HKM». 2
JladopaTopHasi pa6ora Ne 20: IccienoBanue MPOLECCOB WIYYCHHUS W TOTJIOMICHUs cBera. HaOmroneHne 2
CILIOIIHOTO ¥ JIMHEWYaTOro CIEKTPOB.
JladopaTopHasi padora Ne 21: M3ydyeHne TPEKOB 3apsDKSHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusiMm 2
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CaMocTosiTeibHAs padoTa 00y4YalOIIUXCs: 1
1.CocraButh KOHCIEKT 1O TeMme: «CyTh 3KOJOTHMYECKHX TMPOOJIEM, CBA3aHHBIX C OHOJOTHYCCKUM JCHCTBUEM
PaaMOaKTUBHBIX U3ITyUYEHUNY.
Paznen 7. DBoaronus Beenennoii 2
Tema 7.1. Cojep:xaHne y4eGHOr0 MaTepuaa; 2
3"0“‘0““’3 Conneynas cucrema. [lmanetsl. 3Be3apl M UCTOYHUKU MX dHepruu. Dusnueckue cpoiicTBa 1uiaHeT CoJHEUYHOU 2
BeesieHHo cucteMbl. HaOmroienue u onucaHue JIBMKEHUsI HeOecHBIX Teld. COBPEMEHHBIC TPEACTABICHUS O MPOUCXOXKICHUH U
spomonuu ConHna u 3Be3n. ['amaktwka. Bcenennas. I[IpoctpaHcTBeHHBIE MacimTaObl HaOmromaeMoi BceneHHOM.
[IpyMeHNMOCTDh 3aKOHOB (DM3UKU JJIsI OOBSCHCHHS MPHUPOJIBI KOCMHYCCKHX OOBEKTOB. TepMOSICpHBIA CHHTE3.
[Ipobnema TepmosinepHON YHEpTreTHKH. DHeprist CoNHIA U 3BE3I.
Bcero: 134

IIpumeuanue 1. /{151 XapakTepuCTUKU YPOBHSI OCBOEHMSI y4€OHOr0 MaTepualla UCIOJIb3YIOTCS ClIeyolne 0003HaYEeHUS:
1 — o3HaKOMuUTENBHBIN (y3HABaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpOyKTUBHBIN (BBITOJHEHHUE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIIUU WU TI0 PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIIOJHEHHUE AEATEIIbHOCTH, pellieHHe POOJIEMHBIX 3ajay).

*- cmonbywl ¢ hopmamu 0OyuenUs MONCHO YOupamo, eciu OAHHAS opma 00VHeHUs He peanu3yemcs @ CIMPYKmMYypHbIX HoOpasoeneHusx Yuueepcumema, peamusyiouux
npoepammur CI10

** - BXOOHOU KOHMPOIb 0053ameleH O CheyualbHOCmetl 6 001acmu ROO20MOGKU YICHOE IKUNAJICET MOPCKUX CYO08, NPOBOOUMCS OJist 00Well OYeHKU YPOBHS SHAHUL

obyuarowuxcs Ha nepeou aekyuu nymem sKcnpecc-onpoca. Ilo pezynbmamam 6xX00HO020 KOHMPOJA Npenoodagameinsb KOPPEKMupyem Memoouxy npenooasanus
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24.

Ilepeuenn yueOHO-MeTOANYEeCKOro oOecneyeHUus1 Jsi CaAMOCTOSITEJIbHON PadoThI

00y4aroUUXCcs Mo JUCHUIUIUHE «DU3NKa»:

1.
2.

3.

Metoanuueckue yka3zaHHs 110 BBIIIOJIHEHUIO IPAKTUYECKUX padoT 11 OUHOM (GOpMbI 00ydeHus.
Metoanyeckre yKa3zaHUsl 10 BBIMOJHEHHIO  CaMOCTOSTENbHON paboThl At OYHOM (OpPMBI
o0OydeHusl.

MeTtoauyeckue yka3aHusl 10 BBIMOJTHEHUIO TAOOPATOPHBIX padoT ajist OUHON (HOpMBI O0yUEHUS.

2.5. UudopmanuonHoe odecnevyeHne, He00X0AMMOe J1JIsl OCBOEHUS TUCUMILIHHBI:

1.

KyszuenoB C.U. CrnpaBounuk no ¢usuke [IIEKTpOHHBIA pecypc]: yueOHoe mocodue mns CIIO/
Kyszuenos C.1., Porosun K.1.— DnektpoH. TekcToBbie nanubie.— Caparos: [IpodobOpa3oBanue,
2017.— 219 c.—Pexum pocryma: http://www.iprbookshop.ru/66399.html.

O6omnouckuit M.O. Texuuueckast ¢usuka [IIeKTpoHHBINH pecypc]| : yueOHoe mocobue / M.O.
OO0onoHCKHA. — 2-€ 31 — DIEKTPOH. TeKCTOBbIE NaHHble. — CaparoB: Hayunas kuura, 2019.
— 158 ¢. — 978-5-9758-1793-8. — Pexum nocryna: http://www.iprbookshop.ru/81064.html
HukepoB, B.A. ®usuka s By30B: MexaHHMKa M MoJekylspHas ¢(usuka : yueOHuK / B.A.
Hukepos. - Mockga : M3parenbcko-ToproBas koproparnus «Jlamkos u K°», 2017. - 136 c. : Ta0u.,
rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DOnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

Hukepos, B.A. ®usuka: coBpemenHbIil kype : yueObnuk / B.A. Hukepos. - 2-e uzn. - Mockaa :
Wznarenscko-ToproBast koprnopaus «/lamkoB u K°», 2016. - 452 c. : un. - ISBN 978-5-394-
02349-1 ; To xKe [DneKTpOHHBIH pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=453287 dwuszuka [Dnexrponnsii pecypc| / C.U.
JIrobass - Craponons : AI'PYC CraBpononbckoro roc. arpapHoro yH-ta, 2015. -
http://www.studentlibrary.ru

®uszuka. YriayOneHHbIH Kypc ¢ peleHUsIMU U yKa3aHUsSMHU [DJIEKTpOHHBIA pecypc] : yueOHoe
nocobue nmst CIIO / E.A. BumnsikoBa [u np.]. — DnekTpoH. 1aH. — Mocksa : U3gaTenbcTBo
"JIaboparopus 3Hanui", 2015. — 419 c¢. — Pexum noctyna: https://e.lanbook.com/book/66348
®dusnka [Dnextponusiit pecypc] / C.M. Jlrobas - CraBponosns : AIPYC CraBponoibCkoro roc.
arpapHoro yH-ta, 2015. - http://www.studentlibrary.ru

CremanoBa ['.H. ®wuszuka. Yacte 1, 2 [DOnextponssli pecypc] : yueOHuk s 11 kimacca
0011e00pa3oBaTeNbHBIX  yupekaeHuil. Yrayonéuueii  ypoBenb / [ H. CremanoBa. —
DNeKTpoH.TeKCTOBbIE JaHHble. — M. : Pycckoe cioBo, 2013. — 202 ¢. — 978-5-00007-319-3. —
Pexxum noctyna: http://www.iprbookshop.ru/39708.html

dusnka 11 By30B: MexaHuka u MoJieKyisipHas pusuka [Dnextponnsiii pecypc] / Hukepor B. A.

- M. : Mamxkos u K, 2012. - http://www.studentlibrary.ru



8.

10.

11.

KacpsnoB, B. A.®usuka: 10 k. : yueOHUK ais oOmeoOpa3oBaT. yuel. 3aBeneHHH : 0a30BBII
ypoBeHb / B. A. KacbsiHOB. - 3-¢ u3a., nopal. - Mocksa : JIpoda, 2012. - 271 c.

Cawmotinenko, I1. U.®@usukamis npodeccuii U criemHaIbHOCTEH CONUATBHO-PKOHOMUYECKOTO H
TYMaHUTapHOTO Npoduiiel : yueOHUK s Had. U cped. npod. obpazosanus / I1. U. CamoiineHko.
- 3-e m31., cTep. - MockBa : Akagemus, 2012. - 493, [1] @upcos, A. B.®usuka a1 npodeccuit u
CHEIHAIbHOCTeH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiielt : yueOHUKIJIA Had. U Cpel.
npod. o6pazoBanus / nox pen. T. U. Tpodumoroid. - 4-e uz ., crep. - Mocksa : Akagemus, 2012.
Jmutpuesa, B. @.@usnka 11t npodeccuii v cnenuaibHOCTeH TEXHUYECKOro nmpoduis : ¢0. 3a1a4d
: Y4eOHUK IS Had. B cpel. pod. oopazosanusi / B. @. JImutpuena. - Mocksa : Akagemust, 2012. -
255, [1] c.
®uszuka. Mexanuka : 10 k1. : mpoUIbHBIN YPOBEHbD : y4eOHHK AJis 0011e00pa30Bat. yupeKIeHHH
/ [banmamoB M. M. u ap.] ; mox pen. I'. . Msikumiesa. - 12-e usn., crep. - Mocksa : poda, 2010.
- 495, [1] c.
Mskumes, I'. S.®Ousuka: 11 ki : ydeOHuUK 11 o0mieoOpazoBaT. y4dpexaAeHuil : 0a30BbIA U
npoduneHelii ypoBHu / I'. . Msxumes, b. b. byxosues, B. M. Uapyrun; nox pen. B. U.
HuxonaeBa, H. A. IlapdenroeBoii. - 17-e u3n., mepepab. m mom. ; 18- m3a. - Mocksa :
[Ipoceenienue, 2009, 2008. - 398, [1] c.
Msikumes, I'. S.dusuka: yuebd. s 10 k. oOmieodpa3oBar. yupekaeHuil : 0a30BbIid U MPOQHUIL.
ypoBHH / I'. 5. Mskumes, b. b. byxosues, H. H. Corckuii; mog pen. B. M. Hukonaesa, H. A.
[TapdentneBoit. - 17-e uzn., nepepad. u nom. - Mocksa : [Ipocsemenue, 2008.

Msxues, I'. .®u3uka : 6a30BbIil U mpodribHBINA ypoBHHU : yueb. mis 10 k. oOmieoOpasosar.
yupexkaenuit / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii. - 16-e u3a. - Mocksa :
IIpoceemienue, 2007.

[lepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «HTepHEeT»:

1.

IPOrpaMMHBIM  KOMIUIEKC «DK3aMeHaTop», paspaboTaHHbli LleHTpoM HHpOpPMaLMOHHBIX
texHosoruit MI'TY s obecriedeHus opraHu3alMd M IMOJICPXKKH Mpoliecca TEeCTHPOBAHUSA
3HaHuit oOydarommxcs MMPK umenn WM. Mecsuera ®I'AOY BO «MI'TY» mo mo0bM
JTUCHUILIMHAM Y4eOHBIX TUIAHOB CHEIHaIbHOCTEN BeceX popM 00yUeHHUS;

ANIEKTPOHHBIN KaTalor Hay4YHOH, yueOHOM TUTepaTyphl U NEPUOANYECKUX U3TaHUN;

BUpTYyaJbHas CIpaBOYHas ciyk0a B pexume on-line.
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[lepeveHb TUIIEH3MOHHOTO MTPOrPAMMHOT0 0OecreueHus! U NH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Hepeqeﬂb JIMIECH3UOHHOT0 IMTPOrpaMMHOT0 odecrneyeHns u HH(l)OpMﬂIII/IOHHBIX CIIPpaBOYHBIX

cUCTEM

VYuebnslii roa Haumenosanue 110 Caenenns 0 JTUIEH3UT
2021/2022 Oduchsrit maker Microsoft Office 2007 Russian [munensuss  Ne 45676388 ot

Academic OPEN 08.07.2009 (morosop 32/224 or

14.0.2009r.)

2021/2022 AntuBupyc Dr.Web Desktop Security Suite | moroBop No7236 oT

(kommiekcHass  3amuTa), Dr.Web  Server | 03.11.2017r.

Security Suite (aHTUBHPYC)

2.6. MaTepuajibHO-TeXHUYeCKOe obecneyeHne JTUCIUIINHBI:

Tabmnuma 6

Ka0UHeTOB, JabopaTopuii u ap.

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ilepeyenb 000py0BaHNSI U TEXHHUYECKUX
cpeacTB 00y4eHust

Kabuner ¢puzukn/ [lnanerapwmii

r. Mypmanck, yn. llImuara, a. 19, xa6. 213/xa6.237

Kabuner OCHAIIICH CIICAYIOIINM
000pyI0BaHUEM: OcHoBHOE yaeOHOoe
obopynoBanue: CTEHIBI MO JUCHUIUIMHAM
«Dusnkay, «ACTpOHOMHUSI.
JleMOHCTpaIMOHHbIC TUIAKATBI o
quctumuinHaM - «@u3uka», «ACTPOHOMUSY.
HaGopbl mnsi mpoBeleHHs J1abOpPaTOPHBIX
pabor mo  ¢usmke. JlOMOJHUTEILHEIC

TEXHUYECKHE cpelcTBa OOydyeHMs, yueOHOoe
00Opy/iOBaHUE, CpPEACTBA CBSA3U: KJIACCHAs
JIOCKa JUIsl mUCcbMa MeJioM — 1 mT.; YueOHas
Mebenb - mapThl 2-x MecTHble — 16 mT. Kapn
Zeiss Planetariums Team (HeGecHas cdepa)

2.7.KOHTpOJIb U OLIeHKA Pe3yJIbTAaTOB OCBOCHHS IMCIUILIHHBI.

KOHTpOJ'II) " OLICHKA PE3YJIbTATOB OCBOCHU S JUCHUIIIMHBI OCYIICCTBIIACTCA B IPOLCCCE MPOBEACHUA
MPAKTUYCCKUX 3aHATUN U J'Ia60paTOpHLIX pa60T, TCCTUPOBAHUA, a TAKKC BBITIOJHCHUA O6y‘{aIOH_[I/IMI/ICH

VHIUBUYAIbHBIX 38JJaHUI, IPOEKTOB, UCCIECTOBAHUMN U AP.

Tabmuua 7

Pe3yabTaThl 00yUeHus
(ocBOEHHBIE YMEHHS, YCBOEHHbIE 3HAHMS)

@DopMbI M METOAbI KOHTPOJISI U OL[EHKHU
pe3yJIbTaTOB 00y4YeHHst

1

2

Ymenusa:

V- 1: OnuceiBath U OOBICHATH (U3HMUECKHE
SIBJICHUSI M CBOMCTBA BEIIECTB: BIKCHHE
HEOECHBIX TeNl U MCKYCCTBEHHBIX CITyTHHKOB

3eMiid; CBOWCTBA Ta30B, JKHAKOCTEH U
TBEP/IbIX Te; 3IEKTPOMArHUTHYIO
WHYKIIHIO; pacipocTpaHeHue
3EKTPOMArHUTHBIX BOJIH; BOJIHOBBIE

CBOMCTBA CBETa; M3Iy4eHHE U IOIJIOIICHUE
cBera aToMoM; (hoTodhheKT

Texkymuii KOHTPOJIb:

Onenka 3a yCTHBIM AuQGEpeHINPOBAHHBIN OIpOC.
OreHka 3a BBINOJIHEHHE M 3AIIUTY MPAKTHUECKUX H
1a00paTOPHBIX paboT

IIpoMeXyTOYHBII KOHTPOJIb:

OrneHka 3a OTBET B XOJI€ dK3aMeHa

V-2: ormnmn4are THUIOTE3BI OT HAaYYHBIX

Tekyuuii KOHTPOJIb:
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TEOpUM; JenaTh BBIBOABI Ha OCHOBE
HKCHEPUMEHTAIbHBIX JAaHHBIX; IPUBOAUTH
IPUMEDBI, IIOKa3bIBaIOIINE, 4To

HAONIOJIEHUsT M JKCHEPUMEHT  SIBIISIFOTCS
OCHOBOM Uil BBIABMIKECHHS THUIIOTE3 U
TEOPHil, MO3BOJIAIOT MPOBEPUTH UICTUHHOCTH
TEOPETUYECKUX BBIBOJOB; UTO (hu3mueckas
TeOpus JaeT BO3MOXHOCTb OOBSACHATH
W3BECTHBIE SABJIEHUS IPUPOJABI U HAy4dHbIE
(dakThl, MpenCKa3bIBaTh €IIe HEM3BECTHBIC
SIBJICHUS

Onenka 3a ycTHBIA AuQQepeHIUPOBaHHBIA OIPOC.
OreHKa 3a BBIMOJIHEHUE W 3aIIUTy MPAKTHYECKUX H
n1abopaTopHEBIX paboT

IIpomesKyTOUHBIH KOHTPOJIb:

OreHKa 3a OTBET B XOJI€ 3K3aMEHa

V-3 npuBOAUTH HPUMEPHI MPAKTUYECKOTO
UCIOJIb30BAHUS buzmuecKkux 3HAHUM:
3aKOHOB ~MEXaHUKH, TEPMOAUHAMHUKUA H
AJEKTPOJAMHAMUKH B SHEPT€TUKE; PA3TUUHBIX
BUJIOB 3JIEKTPOMArHUTHBIX W3IYYEHHUU IS
pa3BUTUA PaJAMO- M TEIECKOMMYHHKAIIH;
KBaHTOBOM (M3MKM U CO3JaHUS SAEPHOMN
SHEPIeTUKH, JIa3€POB

Texkymmii KOHTPOJIb:

Onenka 3a ycTHBIA AuQQepeHIUPOBaHHBIN
OueHka 3a BbINOJIHEHHE pedepara
IIpoMe:RyTOYHBII KOHTPOJIb:

OneHka 3a OTBET B XOJI€ dK3aMeHa

orpoc.

V-4. BOCIIpUHHUMATD u Ha OCHOBC
IMOJTY4YCHHBIX 3HAHUU CaMOCTOATCIIBHO
OLCHUBATL AOCTOBCPHOCTb CCTCCTBCHHO-

HaydyHOW wWH(pOpManuu, coaepkameiics B
coobmenusax CMU, HWutepuere, HaydHO-
MOMYJISIPHBIX CTaThsIX

Texkymuii KOHTPOJIb:

OneHka caMOCTOSITENIbHON paboThl (MHIMBUIYyaJIbHbIE
3aJIaHus ).

IIpoMeXyTOYHBII KOHTPOJIb:

OneHka 3a yMEHHME IOHMMATb CMBICJI IIOCTaBICHHOU
3aJla4uM, BHICTPAUBATh apryMEHTALUIO.

V-5: ncnonab3oBarb HpI/IO6peTeHHLIC 3HaHUA

Texkymuii KOHTPOJIb:

Y YMEHUS ISl pelieHns TIpakTHYeckux 3a1ad | Onenka 3a yCTHBIA audQepeHIMpOBaHHBIA  OIMPOC.
MOBCETHEBHOM Jku3HU isl:  obecrnieueHus | OlieHKa 3a BbINOJIHEHHE pedepara

0€3011aCHOCTH KU3HEIEATENbHOCTH B | [IpoMesKyTOUHBIH KOHTPOJIb:

IIPOLIECCE  HCIOJIB30BaHMUA TpaHCHOPTHBIX | OIEHKa 33 OTBET B XOJ€ dK3aMEHa

CpeAcTB,  OBITOBBIX  3JIEKTPOIPHOOPOB;

OLIEHKU BJIMSHUS HA OPraHU3M YEJIOBEKa U

npyrue OpIaHU3MBI 3arpsi3HEHUs

OKpYy)Karoulel  cpedpl;  pallMOHAIBHOTO

IIPUPOIOTIONIE30BAHMS u 3aLUThI

OKpy)Karouiel cpeabl M BO3MOXKHOCTb

MIPUMEHEHMsI 3HAHUW TpU pelIeHuHu 3ajad,

BO3HUKAIOLINX B (W (1390117

po(ecCHOHAILHOM IeATETbHOCTH

3uanus:

3 -1: cmbIcn MOHATHI: Pu3nueckoe siBieHue, | Tekymuii KOHTPOJIb:

TUIOTe3a  3aKOH, Teopws,  BemecTBo, | Onenka 3a yCTHBIM AuddepeHInpoBaHHBIN  OMPOC.
B3aMMOJICHCTBHE, DJIEKTPOMAarHUTHOE Mouie, | OneHKa 3a BBINOJHEHUE M 3alllUTy NPAaKTHYECKUX U
BOJIHA, (OTOH, aroMm, aTOMHOE SJpo, | JJabopaTOPHBIX paboOT

MOHM3MPYIOIME  M3JIy4eHHUs,  IUIaHeTa, | [IpoMexkyToYHbIi KOHTPOJIb:

3B€3]1a, TaJlaKTHKa, BeenenHas

OreHka 3a OTBET B XOJI¢ DK3aMCEHa

3-2: cMbICH (PU3NYECKUX BEIUYHMH: CKOPOCTb,
YCKOpEHHe, Macca, Cuila, UMITyJIbC, padoTa,
MEXaHU4eCcKast JHEPrus, BHYTPEHHSA
SHEprusi, abCOIIOTHAS TeMIepaTypa, CpeaHss
KMHETUYECKAsl DJHEPrusi 4YacTULl BELIECTBa,
KOJIMYECTBO  TEILIOTHI, 3JIEMEHTapHBIN
JIEKTPUYECKUH 3apsift

Texkyuuii KOHTPOJIb:

Onenka 3a yCTHbIM AuQGEpeHINPOBAHHBIN OIpOC.
OreHka 3a BBINOJIHEHHE M 3AIIUTY MPAKTHUECKUX H
1abopaTOPHBIX paboT

IIpoMeXyTOYHBI KOHTPOJIb:

OreHka 3a OTBET B XO/I€ dK3aMeHa
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3-3: CMBICIT ¢bu3ngecKux 3aKOHOB
KJIACCHYEeCKOH  MEXaHWKH,  BCEMHPHOTO
TSATOTEHHS, COXPAaHEHHUS SHEPTUH, UMITYIbCa
U DJIEKTPUYECKOTO 3apsia, TePMOIUHAMHUKHY,
AIIEKTPOMArHUTHOM WH]TYKIHH,
dhotordhdekra

Texkymuii KOHTPOJIb:

OrneHnka camMOCTOATENbHON paboThl (MHAWBHUIyaTbHbBIE
3aganus). OLeHKa 3a BHIIOJHEHUE pedepara.
IIpomesKyTOUHBIH KOHTPOJIb:

OreHKa 3a OTBET B X0JI€ 9K3aMEHa.

3-4: BKJIAJ POCCHHCKUX U 3apyOeKHBIX
YUYEHBIX, OKa3aBIIMX HaAWOOJIbILEE BIUSHHE
Ha pa3BUTHE DUBNUKU

Texkymuii KOHTPOJIb:

OrneHka caMOCTOATENBHOM padoThl (MHAMBHIyalbHbIE
3aganus). OLeHKa 3a BHIIOJHEHUE pedepara.
IIpomesKyTOUHBIH KOHTPOJIb:

OrneHKa 3a OTBET B XOJI¢ DK3aMCHa.

Tabmuia 8

KiaroueBble KOMNETEHIIMH

KiroueBnle
KOMIIETeHIIUH

Iloka3aTesn OUEHKM YPOBHSA
chopmupoBannocTu KK

DopMBbI U METOIBI
KOHTPOJIS

KK 1. LlennoctHo-
CMBICJIOBBIE
KOMIIeTeHI[UH

® [IOHUMATh IEHHOCTH CMBICTIA
00I11eYeI0OBEUECKON KYJIbTYPhl, HAYKH,
NPOU3BO/ICTBA, PEIIUTHH;

® YMETh OPHEHTHPOBATHCS B OKPY)KAIOIIIEM
MHpPE 1 OCO3HABATh CBOIO POJIb U
nperHa3HauCHNE,;

® yYMETh NPOSIBIISTh IMOIIMOHATIBHYIO
YCTOWYHBOCTB;

® yMeTb BBIOMpATh 1IeTH yueOHOH
NeSATeNIbHOCTH, TIOBCEJHEBHON YKHU3HU;

® yMeTh BHIOMPATh IIECHHOCTHO-CMBICIIOBBIE
OPHEHTHPHI U TIOCTYIIKOB M PELICHU;

® YMeTb HECTH OTBETCTBEHHOCTb 3a
pe3ynbTaThl 00y4EeHHUS U COBEpIIaeMbIe
HOCTYIKH;

® yMETh NPUHUMATh PEIICHUS

YCTHBIN
mudepeHInpoBaHHbIN
orpoc, MOITOTOBKA
NOKJIanoB,  pedeparos,
cooOmIeHuni

KK 2. O6mekyabTypHbIe
KOMIIeTeHIIUHN

® yBa)KaTh UHTEPECHI IPEACTaBUTENEH
JIPYTHX HapOJAOB, PEIIUTH;

® IIPOSBJISITH TEPIUMOCTD K JPYTUM MHEHUSIM
Y TIO3ULIUSM;

e Bia7eTh YQPEKTUBHBIMU CITOCOOAMH
OpraHu3aluy cBOOOHOTO BPEMEHH;

® 3HATb U BJIaJeTh OBITOBHIMH HaBbIKAMU;

® 3HATh OCHOBBI CEMEMHBIX, COI[MATIbHBIX,
OOIIECTBEHHBIX SIBJICHUNA W TPATUITHI;
BJ1a71eTh 3(h(heKTUBHBIMU CIIOCOOaMU
OpraHu3aluy cBOOOHOTO BPEMEHU;

® 3HATh U BJIaJeTh OBITOBHIMM HaBbIKAMHU

YcrHbII
g depeHIpOBaHHBIN
orpoc.
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KK 3. YueoHo-
MO3HABATEJIbLHBIE
KOMIIETeHIUHU

¢ BJIAJICTh [TpUCMaMH OpraHu3alun

MPOAYKTUBHON y4eOHO-TI03HABATEILHOM
NEeSITeIbHOCTH:

YMETh IpUoOpeTaTh 3HAHUS U3 PA3THUHBIX
HCTOYHHUKOB,;

rpamMoTHO (HOPMYIUPOBATH
00pa3oBaTeNbHBIN 3a1poc;

YMETh CTPYKTYPHUPOBATH M PACHIUPSTH
MOJTyYCHHBIC 3HAHUS;

UCMOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUI
JUI IoUcKa MHpOpMaLuu 1 e
MIPEICTABIICHHUS;

YMEeTb KOHTPOJIUPOBATh 00Pa30BaTEIbHBIN
IIPOLIECC;

YMETb OTHICKMBATh PUYHHBI SBJICHHIA,
COOBITHIA;

YMETh aHAJTMTHYCCKH MBICITUTD;

YMETHh KOHTPOJIUPOBATH CBOIO PadoTYy;
YMETh TUIAHUPOBATh, aHATU3UPOBATH CBOIO
paboty;

YMETh J1aBaTh CAMOOLICHKY YU4eOHOH U
MO3HABATENBHOM IeSITeTLHOCTH,

YMETh CAaMOCTOSITEIILHO BBISIBIISATH
COBEpIIICHHBIC OIIMOKH, MPOOELITHI B
3HAHUSX, YMEHHUSIX U HABBIKAX;

YMETb padoTaTh CAMOCTOSATENBHO;
MPOSIBIIATH TOTOBHOCTH K
caMo00pa30BaHMIO;

BJIaJIeTh (DYHKITMOHATEHOW IPaMOTHOCTBIO:
BJIQJICTh U3MEPHUTEIIHbHBIMU HAaBBIKAMH,
YMETh UCIIOJIb30BaTh BEPOSITHOCTHBIE,
CTaTUCTHYECKUE METO/IbI TTO3HAHHUS;
YMEeTh OTINYaTh (DaKThl OT JJOMBICTIOB

Brimmonnenue u 3amura
MPAaKTUYECKUX WU
nabopaTopHbIX paboT,
TECTHPOBaHUE, CO3/IaHUE
MpE3EHTAaLNH,
MOJITOTOBKA JIOKJIAJIOB,
pedeparoB, cooOIICHHH,
(bpoHTATBHBIN OIPOC

KK 4. HWudopmanuonno-
KOMMYHUKATHBHbIE
KOMIIeTeHIIUH

YMETb OCYILECTBIIATH MOUCK, OTOOP,
cUCcTeMaTH3alllIo, aHaJu3, 00paboTKy U
coxpaHeHHue UHpopMmanuu;

YMETh OIIEHUTH TIOJIE3HOCTh U
LIEJICHAIPABIEHHOCTh MOTY4€HHOM
uHpOpMaINY;

YMETh MPEACTABISATH HHPOPMAIHIO B
pa3nuyHbIX (hopMax (Ha pUCYHKax,
rpadukax, Tabiumnax, yepTexax,
IuarpaMMmax u mp.);

BJIaJIETh COBPEMEHHBIMHU
UH(QOPMAIIMOHHBIMU TEXHOJIOTHAMHU
CTaHJapTHOTO TIPOTPAMMHOTO
o0ecIeueHus;

BJIAJICTh TEXHUIECKUMH CPEICTBAMA
nHpOpMalUU: TEIEBU30P, MAarHUTO(OH,
KOMITBIOTEp, IPUHTEDP, MOJEM, (haKc, KOIHP
U T.IL.;

® BJaJIeTh HH(OOPMAIIIOHHBIMU

Brinosinenue u 3ammra
MPAKTUYECKUX U
abopaTOPHBIX padoT,
CO3JjaHUE IIPE3EHTALUN,
MOJIFOTOBKA JIOKJIAJIOB,
pedeparoB, cooOIeHUI
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TEXHOJIOTUSIMU: ayJ0- BUCO3AIHNCH,
anekTponHas noura, CMU, UntepHerT;
BJIAZIETh HABBIKAMH YCTHOM Y MUCbMEHHOM
peuu;

3HATh SA3BIKH, CIIOCOOBI B3aUMOJICHCTBHUS C
OKPYKAIOIIMMU U yJIaJICHHBIMU
COOBITHSIMM U JIFOJIbMU;

BJIQJICTh HABBIKAMU Pa0OTHI C
JIOKYMEHTaMH;

YMETh HAIUCATh (3aM0JIHUTH) 3asIBIICHUE,
OOBSICHUTENBHYIO, aHKETY, OMPOCHBIH JICT,
TECT, MTUCHMO U Tp.;

YMETh 33/1aBaTh BOIIPOCHI;

YMETh MPEACTABIISATH U OTCTAaUBATh CBOIO
TOYKY 3PEHUS B JUAJIOTE U TOJIUJIOTE;
YMETh COTPYAHHYATH C IPYTUMHU JIFOJIbMU;
yYMETb paboTaTh B IpyIIe, KOMAH/E;
BJIQ/IETh COLIMATILHBIMU POJISIMU B
KOJIJICKTUBE;

YMETb IPE3eHTOBATh Ce0s U CBOM
KOJUIEKTUB

KK 5. CounajabHO-Tpy/a0BbIE
KOMIIeTeHI[HH

BJIAJICTh STUKOU TPAXKIaHCKO-TIPABOBBIX,
TPYIOBBIX B3aHMOOTHOIIICHHA:
BBITTOJIHEHUE POJIM TpakIaHUHA,
HaOJr01aTest, N30MparTess, YieHa CEMbU;
3HaTh 9KOHOMHUKO-TIPABOBbHIE OCHOBBI;
YMETh aHAJTM3UPOBATH COIUAIBLHO-
HKOHOMHUYECKYIO CHTYAIIUIO, MTOJIOKEHUE
pBIHKA TPY/Ia;

3HaTh NpaBa U 00513aHHOCTH B 00J1aCTH
po(eCCHOHATIBFHOTO CaMOOTIPEACTCHUS:
OCO3HaHHE CBOEH POIIU B
podecCHOHATBPHOM POCTPAHCTBE; OI[CHKA
CBOMX NPO(ecCHOHATBHBIX MOTPeOHOCTEN
¥ 33/1aTKOB; BBIOOD Oyxy1iel mpodeccuu;
MOCTPOEHHE COOCTBEHHOM
po¢eCCUOHATILHON Kapbepbl;

00J1a/1aTh HaBBIKAMH PALlMOHAIEHON
caMOOpraHu3aly pabovero BpeMeHH;
00J1a/1aTh TOTOBHOCTBIO K PEaTH3aIUH
TPYJOBBIX MPaB U 00S3aHHOCTEH B
HKOHOMUYECKOW POJIH: MIPEACTaBUTEIS,
MOTPEOUTENS, OKYTIATENsl, KITMEeHTA,
IPOU3BOAUTEIS;

YMETh JE€HCTBOBATH C TUYHOU U
0OIIIECTBEHHOM BBLITOI0M

Brinosinenue u 3ammura
NPAaKTUYECKUX U
n1abopaTopHEIX PadoT,
MOJITOTOBKA JIOKJIAJIOB,
pedeparoB, cooOmeHU
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KK 6. Komnerenuuu
JUYHOI0
CaMOCOBEPIIEHCTBOBAHUS

OCBOUTH CIIOCOOBI (PH3HUYECKOTO,
AYXOBHOI'O, HHTCJIJICKTYAJIbHOT'O
CaMOpa3BUTHS;

OCBOUTH CIIOCOOBI IMOLIMOHAILHOM
CaMOPETYJISINH U CAMOTIOICPIKKH;
YMETh IUTAHUPOBATH U OPTaHU30BBIBATh
CBOIO JICATEIILHOCTB;

BJIAJIETh CIIOCOOAMH CaMOOTIPEICICHUS U
CaMOITIO3HAHUS;

BJIAJICTh CIIOCOOAMH Pa3BUTHSI TMYHOCTHBIX
Ka4eCTB: TYMaHHOCTb, OT3bIBUMBOCTb,
OpPraHU30BaHHOCTbH, OTBETCTBEHHOCTD,
OTKPOBEHHOCTh, YBEPEHHOCTh B ceOe,
CaMOKPUTHYHOCTH, KOPIIOPATUBHOCTD,
pedrekcusi, SMOIMOHATIbHAS
YCTOI\/JI‘-II/IBOCTI), KpCaTUBHOCTH MBIIIJICHUS U
Ap.;

YMCETh BKJIKOYAaTbCA B O6HIGCTBGHHYIO
paboTy: pa3aruHbIC KPY>KKH, CEKITUH,
MOJIO/IC)KHbIC OObEAMHEHHS U T.]I.;
BJIaJCTh MCAUIUMHCKUMHA U CAHUTApPHBIMU
3HAHHUSMU U HaBBIKAMU (3HaHUE U
cOOJII0ZICHHE HOPM 3JI0pPOBOT0 00pa3a
YKU3HH, TIPABUJ JIMYHOM THTHEHBI; TIOJIOBOM
Y CeKCYyalIbHOM TPAaMOTHOCTH, YMEHHUE
OKa3bIBaTh MEPBYI0 MEIUIIMHCKYIO
MIOMOIIIb);

BJIaJIeTh HaBbIKaMU OE30TIaCHOMN
KU3HEIEATEILHOCTH;

3HATh OCHOBBI 9KOJIOTHH, YMETh OEPEKHO
OTHOCHTBCSI K OKPYKAIOIIEH Cpelie

Brimmonnenue u 3amura
MPAKTUYECKUX U
nabopaTopHbIX paboT,
CO3/1aHHE MIPE3CHTALIUMH,
MOJATOTOBKA JTOKJIAJIOB,
pedepaToB, COOOIICHHI
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