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1. OBIIME ITOJIOKEHUA

1.1. OcHoBHasi oOpa3oBaTesbHasi MpPOorpaMMa OakaJjaBpuara (gajee — nmporpamMmma
oakanaBpuara, OOIl OakanaBpuara), peanuzyeMas B COOTBETCTBHH C QeaepaTbHbIM
rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICHIETO 00pa3oBaHus (eaepaabHbIM
roCyAapCTBEHHBIM OIO>KETHBIM o0pa3oBaTenbHbIM yupexIeHUEM BBICIIIETO
npodeccnoHansHOTO 00Opa3oBaHust «POCCHUICKUI XHMHKO-TEXHOJIOTHUYECKUNH YHUBEPCHUTET
umenu /.M. MenneneeBa» no HampaiieHH0 noArotoBku 22.03.01 — «MaTtepuajioBeJleHUe H
TEXHOJIOTHH MATepHaJIoB» Tpoduis «MaTepuaaoBeleHne U TEXHOJOTHH HAHOMATEPHAJIOB
H_HAHOCHCTEeM», NPEACTaBIsAeT CO00N KOMIUIEKC OCHOBHBIX XapaKTEPUCTHUK OOpa30BaHUA,
OpTraHHU3AIMOHHO-TIEJaTOTMYECKUX YCIOBUH, (DOpM aTTecTaluu, KOTOPHIA MPEJICTABICH B BHIE
o0mel XapakTepUCTUKH MPOTPaMMbI OakajgaBpuaTa, y4eOHOTO IUlaHa, KaJeHJIapHOTO y4eOHOTo
rpaduka, pabodux mporpamMMm AUCIHMIUIAH, MPOTPAMM TPAKTHK, OIEHOYHBIX CPEICTB,
METOJUYECKIX MaTepuasoB.

1.2. HopmaTuBHBIe JOKYMEHTBI JJIs Pa3padoTKU NPOrpaMmbl OakajaBpuara Io
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- @enepanbHblii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit deneparumy;

— [Ipukaz Munobpuayku Poccum ot 12.11.2015 1. Ne 1331 «OO0 yTBepkaeHUH
denepanbHOrO0 TrOCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa BBICHIETO OOpa30BaHUA IO
HarmpaBjieHuto mnoArotoBku 22.03.01 MartepuaJjioBeieHHe M TEXHOJOTHM _MATEPUAJIOB
(ypoBennb OakanmaBpuata)» (manee — ®PI'OC BO mno nampasieHuto moarotoBku 22.03.01
MatepuaJjoBe/ieHHe M TeXHOJIOTMH MaTepUaaoB (YpOBEHb OaKanaBpHara));

- IMpukaz MunobOpuayku Poccum ot 05.04.2017 Ne 301 «OO6 yTBepkaeHUU
[lopsinka  opraHu3alMi W OCYIIECTBJICHHS  0Opa30BaTENbHOM  JEATEIBHOCTH  TIO
o0Opa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO O00pa3oBaHMA — TIporpamMmaM OakajaBpuara,
nporpaMMaM CHelrainTeTa, IporpaMMaM MarucTpaTyphl».

1.3. O0mas xapakTepucTHKa NPOrpaMMbl DaKajaBpuaTa

Henbo mporpammsbl 0akajgaBpuaTra SBJSETCS CO3/1aHUE CTYAEHTAM YCIIOBUM [UIs
npuoOpeTeHus: HeOOXOIMMOTO JJIsl OCYIIECTBICHHS MPO(ECCUOHATBLHON NIeATEIbHOCTH YPOBHS
3HAaHUM, YMEHMH, HaBBIKOB, OIBITA JAEATEIBHOCTH W TOJATOTOBKM K 3alllUTe BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

[Tonyyenne oOpa3oBaHMs MO 00pa30BaTEIBHON MPOrpaMMe BBICIIETO OOpa30BaHUS —
nporpamMme OakajaBpuara JIOMYCKAaeTcs TOJBKO B 00pa30BaTENbHON OpraHU3allid BBICILIETO
o0pa3oBaHMs ¥ HAYYHOUH OpraHu3anuu (J1anee — OpraHu3aims).

O6yuenue 1Mo 00pa3oBaTeNbHON MPOTPaMME BBICHIETO OOpa30BaHUSI — MPOrPaMMe
OakanmaBpuaTa B 00pa3oBaTEIbHON OpraHU3allMK OCYIIECTBIIAETCS B OYHOH (Qopme oOyueHwHs.
O06nem nporpamMel OakanaBpuaTta cocTaiseT 240 3a4eTHBIX €UHUIL (3.€.) BHE 3aBUCHMOCTH OT
dopmbl 00y4YeHHS, TPUMEHIEMBIX OOpa30BaTENbHBIX TEXHOJIOTUH, peanu3ali IMPOrpaMMbl
OakanmaBpumaTa C  UCIIOJIB30BaHMEM  CeTeBOM  (GOpMBbI, peanu3anmuu  OOydeHHs 10
UH/IMBUYaIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE€ YCKOPEHHOMY O0YYEHHUIO.

Cpok momydyeHuss oOpa3zoBaHUSl IO TMporpamme OakanaBpuara IO HamlpaBICHUIO
noaroroBku 22.03.01 — «MarepuasioBeieHHE U TEXHOJIOTMH MaTEPUATIOBY:

B OYHOU (opMe 00ydeHHUsl, BKIIoUasi KaHUKYJIbI, IPEJOCTaBIsieMble TIOCIE MTPOXOKACHUS
TOCYJapCTBEHHOM HTOTOBOWM aTTEeCTAllMM, HE3aBUCHUMO OT IPHUMEHSEMBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH, cocTaBisieT 4 rona. O0beM mporpaMmbl OakagaBpuaTa B O4HOU (hopme oOydeHus,
peanu3yeMslii 3a 01uH y4eOHbIi ro, coctaBiseT 60 3.e.

npu oOyYeHHUU M0 HUHAMBUAYyaJIbHOMY Y4Ye€OHOMY IUIaHy, HE3aBUCHMO OT (OPMBI
o0yueHHs, yCTaHABIMBAETCs 00pa30BaTEIbHOM OpraHu3alMell caMOCTOSATENbHO, HO HEe Oosee
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CpOKa MoJyuyeHHusi oOpa3oBaHMsI, YCTAaHOBJIEHHOTO IJIsi COOTBETCTBYIOLIEH (PopMbl 0OyudeHHS.
JUis WMHBAIMAOB W JIMI C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 3[I0POBbS CPOK TOJTyUEHHS
00pa3oBaHus MO0 WHAWBUAYAJIbHBIM YUYE€OHBIM IUIAHAM MOXET OBITh YBEIMYECH HE Ooyiee yeM Ha
omnuH roa. OO0beM mporpamMmbl OakajnaBpuaTa 3a OAMH Y4YeOHBIM TOX NMpH OOYYEHHUH IO
VMHAMBUAYAIbHOMY y4eOHOMY IUIaHYy, HE3aBUCHUMO OT (POpMBbI OOyUEHUs, HE MOXKET COCTaBISATh
6onee 75 3.e.

[Ipn peanmuzanuu nporpammbl OakalaBpuaTa OpraHu3alds BIOpPaBe MPUMEHSTH
3IIEKTPOHHOE 00YYEeHHE U JUCTAHIIMOHHBIE 00pa3oBaTeIbHbIe TeXHONOoTuu. [Ipu 0OydeHnun nui ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbsI  3JIEKTPOHHOE OOydeHHE U JUCTaHIIMOHHBIE
o0Opa3oBaTelbHbIE TEXHOJOTHH JOJDKHBI MPEAycMaTpHBaTh BO3MOXKHOCTH IpHEMa-Tepeadun
nH(}OpMaIUU B TOCTYITHBIX JIJIs1 HUX (popMax.

Peanuzanus nmporpaMMsl 6akaiaBpraTa BO3MOXKHA C UCIIOIb30BAHUEM CETEBOU (DOPMBI.

OObpazoBarenbHasi JESTENBHOCTh IO MporpamMme OakanaBpuara OCYIIECTBISETCS Ha
rocynapcrBeHHOM s3bike Poccuiickoit denepanuu, €cid MHOE HE ONPEIEICHO JIOKaJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHHU3aIHH.

CrpykTypa mporpamMMmbl OakajiaBpuaTa BKJIIOYAaeT 00s3aTelbHYI0 4acTh (0a30ByI0) U
4acTh, (OPMHUPYEMYIO Y4YaCTHHKaMHU OO0pa30BaTeIbHBIX OTHOIIEHWH (BapHATHBHYIO). ITO
o0ecrieynBaeT BO3MOXKHOCTh pealu3allii MporpaMM OakallaBpHara, HMEIOIUX pa3IHYHYIO
HaIpaBJIeHHOCTH (Mpodiib) 0Opa3oBaHMs B paMKax OJHOTO HAIpaBJIEHUS MOJATOTOBKH (1aiee —
HaNpaBJIEHHOCTH (MPO(UIIb) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CICTYIONINX OJIOKOB:

brmox 1 "ucuummuHbel (MOAYHH)"', KOTOPBIM BKIIOYACT IJUCIHUIUIMHBI (MOIYIIH),
OTHOCsIIMECsT K 0a30BOM 4YacTU MPOrpaMMbl, U JUCIHUIUIMHBI (MOJYJH), OTHOCSIIHECS K €€
BApUATUBHOU YaCTH.

brok 2 "llpakTuku", KOTOpBIA B TIOJHOM OOBEME OTHOCHUTCS K BapHaTUBHOW YacTH
MPOTPaAMMBI.

brok 3 "l'ocymapcTBeHHass WTOTOBasi aTrTtecTamusa’, KOTOPHIM B IIOJIHOM OO0BeMe
OTHOCHUTCSI K 0a30BOM YacTM MNpoOrpaMMbl W 3aBEPIIACTCS IPHUCBOCHHEM KBAJTU(UKAIHH,
yKa3aHHOH B MepevyHe CMeNMaTbHOCTeH M HampaBiIeHWH MOArOTOBKM BBICHIETO0 OOpa3oBaHMS,
yTBepkJIaeMoM MUHUCTEPCTBOM 00pa3zoBaHus U Hayku Poccuiickoit deneparum.

CrpykTypa nporpamMmmsl 0aKajgaBpuara

O0bem nporpammMbl 0aKajiaBpuaTa
CrpykTypa nporpamMmmsl 0akajnaBpuara B 324€THBIX eJMHHUIAX
baok 1 | JlucuuniauHbl (MOXYJIH) 204-210
bazoBas yacTh 90-117
BapuaTuBHas yactb 93-114
baoxk 2 | IlpakTuku 21-30
bazoBas yacTth -
BapuaTtuBHas yactb 21-30
baok 3 | I'ocynapcTBeHHasi HMTOTOBasi ATTECTAIUSA 6-9
bazoBas yacTp 6-9
O0bem nporpaMmmsbl 0aKajlaBpuara 240

JucuuiumHel  (MOIYJTM) M TPAaKTUKH, OTHOCSIIUECS K 0a30BOM YacTH MPOTPaMMbI
OakamaBpuaTa, SBISIOTCS O0S3aTEIbHBIMUA IS OCBOCHHS OOYYaIONIUMCS HE3aBHCHMO OT
npoduisi MporpaMMbl, KOTOPYKO OH ocBamBaeT. Habop mucummima (MOmyneil) W NpPaKTHK,
OTHOCSIIMXCSA K 0a30BOM YacTu mporpammbl OakanaBpuara, oOpa3oBaTelbHas OpraHU3aIHs
OTIpeNIeTIIET CaMOCTOSITEIbHO B 00BbeMe, ycraHoBieHHOM PI'OC BO mno HampaBieHHIO
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noaroroBku 22.03.01 — «MarepuanoBeieHHe W TEXHOJIOTUM MaTEpUalioB», C Yy4YETOM
COOTBETCTBYIOIIEH (COOTBETCTBYIOIIMUX) TPUMEPHON (MPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
oOpazoBartenbHOU (00pa30BaTENbHBIX) TPOTPAMMEI (TIPOTPAMM).

Jucuumnineel (Moaysn) o ¢puinocopuu, UCTOPUN, HHOCTPAHHOMY S3bIKY, 0€30aCHOCTH
KU3HEACITSIPHOCTH pealn3yloTcs B pamkax 06azoBoi yactu bimoka 1"/luctummmasl (Momymun)"
nporpaMmsbl OakanaBpuara. O0beM, coaepKaHue U MOPSI0K peannu3aliuy YKa3aHHbIX TUCIUIUTHH
(MofyJeit) onpenenstoTCsl OpraHu3alred CaMOCTOSITEIBHO.

Jucuunnueel (MOYH) MO (PU3UYECKOM KyJIbType M CHOPTY PEaTu3yIOTCS B paMKax:
6azoBoii wactu bmoka 1 "Jlucummmael (Momynu)" mporpaMmbl OakajgaBpuaTa B oObeMe He
MeHee 72 akaJIeMHYeCKUX 4acoB (2 3a4eTHbIe eAMHULIBI) B OUHON (hopMe 00ydeHUs ; SIEKTUBHBIX
TUCHUIIIMH (Momynei) B oObeme He wMeHee 328 akageMHYecKHX 4YacoB. YKa3aHHBIC
aKaJeMUYECKHE Yachl SIBISIOTCA OOS3aTENbHBIMU JUISI OCBOCHHMS M B 3a4YETHBIC CIWHUIIBI HE
NEPEBOSATCS.

JiucuumnHel (MOAyNn) 1o (PU3NYECKON KyJbTYpe M CHOPTY PEaM3yIOTCS B HOPSIKE,
YCTaHOBJICHHOM oOpraHusanueil. [[ns MHBaMUMAOB U JMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMU
3JI0pOBbsSI OPraHU3AIUS YCTAHABIMBAET OCOOBIN MOPSAAOK OCBOCHUS AUCLUILIUH (MOAYJEH) 1o
bu3nYecKoil KyJIbType U CIIOPTY C YUETOM COCTOSIHUSI X 370POBbSI.

JlucuumnHbl (MOYJIH), OTHOCSIIMECS K BAPHATUBHOM YacTH MpOorpaMMbl OakaiaBpuara,
MPAKTUKU OMNPEICISIIOT HaAMpaBiICHHOCTh (Mpoduias) mporpamMmbl. Jucrumiuabsl (MOIYIH),
OTHOCSIIMECS K BAPMAaTUBHOW YacTH MpOorpaMMbl OakanaBpuata, 00pa3oBaTebHas OpraHU3alus
OTpefieiieT CaMOCTOSITENIbHO, B TOM YHucCIe Ui (hopMUpOBaHUs MPOQPHIIS TPOrpaMMBl, B 00beMe,
ycra"HoBiaeHHOM ®I'OC BO no nanpasnenuto noarotoBku 22.03.01 — «Marepuanosenenue u
TEXHOJIOTHH MatepuanoB». I[locime BbeIOOpa oOydwaronuMmcs mnpoduis MOporpaMMbl  HaOboOp
COOTBETCTBYIOIIUX BBIOPAaHHOMY MPOQMII0 AUCHUILIUH (MOIYJeH) CTaHOBUTCS 00s3aTeIbHBIM
JUISL OCBOCHUS 00yYarOIIUMCH.

B bunok 2 «lIpaktukm» BXOAAT y4yeOHass W NPOU3BOJICTBEHHAs, B TOM YHUCIIE
peIIUIIOMHAs PAKTUKH.

Tumnbl yaueOHON MPaKTHKY:

- TpaKTHKa MO MOJTYYEHHUIO TEPBUYHBIX MPO(ecCHOHANbHBIX YMEHHIN M HaBBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIICOBATEIILCKOM EATETbHOCTH.

CniocoOsI TpoBeACHUS yUeOHOUM MPAKTHUKHU:

- cTallMOHapHas;

- BbIE3]IHAS.

Tunel NpOU3BOJACTBEHHOU NIPAKTUKU:

- TMpakTUKa MO TOJYyYeHUI0 Mpo(ecCHOHANBHBIX YMEHHW U OmbiTa MNpodecCHOHaTbLHON
JeSITeIbHOCTH

- TEXHOJIOTHYEcKas MPaKTHUKa;

- Hay4YyHO-HCCIeloBaTeIbckas pabora.

Crioco0OsI MpoBECHUS TTPOU3BOACTBEHHON MPAKTUKH:

- cTallMOHapHas;

- BbIE3]IHAS.

[IpenmuruioMHas MpakTHUKa MPOBOJUTCS JJIsi BBITIOJHEHHS BBIMTYCKHON KBaTU(pUKAIMOHHOU
paboTHI U ABIISAETCS 0053aTEILHOM.

IIpu pazpaborke mporpamm OakanaBpuaTa oOpa3oBaTesIbHAs OpPraHU3aLUsl BHIOHWpAeT
¢dbopMbI NpoBeNEeHUsI MPAKTHK B 3aBUCHUMOCTH OT BHUAA (BUAOB) ACSITEIBHOCTH, Ha KOTOPBIN
(koTOpBIE) OpUEHTHpOBaHA oOpa3oBarenbHas mporpamMma. OOpa3zoBaTenbHas OpPraHU3ALUSL
UMEeT TPaBO YCTAHOBUTH HHbIE (OPMBI MPOBEACHUS MPAKTHUK JOMOJIHUTEIBHO K
ycra"oBiaeHHbIM PI'OC BO no nanpasnenuto noarotosku 22.03.01 — «MarepuanoBeneHue u
TEXHOJIOTHH MaTepHAIIOBY.

VYuebHas u (WIM) MPOU3BOACTBEHHAS NMPAKTHKH MOTYT HMPOBOIUTHCS B CTPYKTYPHBIX
MOJIpa3/IeNIeHUsIX OPTaHU3alllu.



JUis Uil ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMH 3[0POBBSI BBIOOP MECT MPOXOXKACHUS
MPAKTUK YYUTHIBAET COCTOSHHUE 370POBbs U TPEOOBAHMUS 11O JOCTYITHOCTH.

B bnok 3 «l'ocymapcTBeHHass WTOroBas aTTECTAlMs» BXOAUT 3alllUTa BBITYCKHOM
kBanuukannoHHoi padorel (BKP), BKiIrouas moAroToBKy K 3alUTe W MPOLEAYpPY 3alIHTHI, a
TaKk)Ke€ TOJrOTOBKAa M CJaya TOCYJAapCTBEHHOIO »HK3aMeHa (eclid OpraHu3alis BKIIOYWIA
rOCyJJapCTBEHHBIN 3K3aMEH B COCTAB IOCYIapCTBEHHOM UTOrOBOM aTTECTAIUN ).

[Ipu paspaboTke mporpammbl OakamaBpuaTa OOydYaronIUMCs oOecredeHa BO3MOXKHOCTh
OCBOGHUSI JTUCIHUIUIMH (MOIyJiei) Mo BBIOOPY, B TOM YHUCIE CIEHUATH3UPOBAHHBIC YCIOBUS
WMHBaJIMAaM M JIMIAM C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0pOBbs, B 00beme He meHee 30
MPOLIEHTOB BapuaTuBHOM yactu bioka 1 «/ucuunauuel (MOIyIN)».

KonnuecTBo 4acoB, OTBEACHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THIA, B 1enoM no bioky 1
«Iucuunamnnel (MOAynn)» cocTaBisieT He Oosnee 50 MPOIEHTOB OT OOIIEro KOJIWYECTBA YacOB
ayJIMTOPHBIX 3aHATUH, OTBEACHHBIX Ha peau3aluio 3Toro bioka.

1.4. TpeOoBaHus K MOCTYNAKOIIEMY

TpeboBaHusT K MOCTyMAaKMIEMy ONPEASISIIOTCS (enepalbHBIM 3aKOHOJATEIbCTBOM B
obmactu oOpa3oBaHus, B ToM uuciie [lopsakoMm mpuema Ha oOydeHHE MO 00pa3oBaTEIHHBIM
nporpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMmaM OakajiaBpuaTa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

2. XAPAKTEPUCTUKA ITPO®PECCUOHAJIBHOM JIEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Ob6aactb npodeccHOHATBHOM JeSITeJIbHOCTH BbINTYCKHUKA

BhimyckHuK, OcBOMBIIMI Iporpammy OakajlaBpuara, B COOTBETCTBUM C BHIAMHU
npodeCCHOHATIBHON JEeSTEIbHOCTH, Ha KOTOPble OPHEHTHMpOBaHA NporpaMMa OakaiaBpuaTa,
TOTOB pelaTh Cleayolue NpophecCHOHAIbHbIE 3a1a4H:

HAYYHO-HMCCJIeI0BATeIbCKAS U PACYETHO-AaHAJINTHYECKAS 1eSITeIbHOCTD!

cOOp JaHHBIX O CYIIECTBYIOIIMX THIAX W MapKax MarTepuasoB, HUX CTPYKType U
CBOWCTBAaX NMPUMEHUTEIIFHO K PELICHUIO TIOCTABJICHHBIX 3a/1a4 C MCIIOJIb30BaHHEM 0a3 JaHHbBIX U
JUTEPATYPHBIX HCTOUYHHUKOB;

ydacTue B paboTe rpymibl CIEHHUATUCTOB MPH BBHITIOJIHEHUH SKCIIEPUMEHTOB U 00paboTKe
UX pe3ysbTaToB [0 CO3/aHUI0, HCCIEAOBAaHMIO U BHIOOPY MAaTepHaloB, OLEHKE UX
TEXHOJIOTUYECKUX MU CIYKEOHBIX KadeCTB IyTeM KOMIUICKCHOTO aHalIW3a MX CTPYKTYpHl H
CBOWCTB, (PU3UKO-MEXaHUUECKUX, KOPPO3UOHHBIX M JPYTUX UCIIBITAHUMH;

cOOp HayYHO-TEXHHUUYECKOW MH(OPMAIMH 110 TEMATUKE HKCIIEPUMEHTOB JJISi COCTaBICHUS
0030pOB, OTYETOB U HAYUYHBIX ITyOJUKAIMHA, y4aCTHE B COCTABIEHUHU OTYETOB IO BHINOJIHEHHOMY
3a/1aHuUIo;

paboTa ¢ HOPMATUBHO-TEXHUYECKOH JOKyMEHTalMell B CHCTeME CepTH(QHUKALUU
MaTEepHaJIOB M M3JENUi, TEXHOJIOTUYECKUX MPOIECCOB UX MOIY4YEeHUS U 0OpabOTKH, OTYETHOU
JOKyMEHTaluel, 3amuciMd M  NOPOTOKOJAMH  XOJa U pe3yibTaTOB  3KCIEPHMEHTA,
JOKYMEHTALUEH M0 TeXHUKE O€30MaCHOCTH U 0€30MaCHOCTH KU3HECSTEIbHOCTH;

ydacTve B paboTe IpyIIbl CIEHUAINCTOB IPU pa3pabOTKe TEXHOJIOIMUYECKUX MPOLIECCOB
POM3BOJICTBA, 00pabOTKM M MOAM(DUKALMU MaTEpUANOB M TOKPBITUH, OeTajed W H3/AeIHid,
CHCTEM YIIPABICHHS TEXHOJIOTHMYECKUMU MPOLIECCAMU;

BEJICHUE JCIIONPOU3BOJACTBA, O(OpPMIIEHHE TMPOCKTHOW U pabodeid TEeXHUYECKOM
JOKYMEHTALUH, COCTAaBIEHUE AKTOB 3alIMCEN U MMPOTOKOJIOB Ha MMPOU3BOACTBEHHBIX y4acCTKaX;

BBINOJIHEHUE TPeOOBaHMIT HOPMAaTHUBHOM OKYMEHTALUU MPHU pa3padoTKe MPOEKTHOH U
TEXHUYECKOH TOKYMEHTAllUY;

NPOU3BOJACTBEHHAS]  MPOEKTHO-TEXHOJIOTHYeCKasi 1eATeJIbHOCTD:

yJacTHe B TIOJY4YCHUH M HMCIOJIb30BaHUU (00pabOTKe, SKCIUTyaTallud U YTHUIM3AINN)
MaTepUasoB Pa3JIMYHOIO HAa3HAUEHUS, IPOEKTUPOBAHUN BBICOKOTEXHOJOTMYHBIX MPOLIECCOB HA
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CTaJIUH OIBITHO-IIPOMBIIIIEHHBIX UCIIBITAHUIN U BHEIPEHNUS;

ydacTHe B OpraHu3aluy pabounx MECT B MOJApa3AeiICHNUH, OOCTYKUBAaHUN U TUATHOCTUKE
U3MEPUTENIBHBIX MPUOOPOB M MCHBITATEIBHOTO O00OPYIOBaHUsS, KOHTPOJE COOJIOIACHUS
TpeOOBaHUI KauyecTBa MpH MPOBEACHUU U3MEPEHH U HCIIBITaHUH, 00paboTKe JaHHBIX;

ydacTHe B pa3pabOTKe TEXHHYECKHMX 3aJJaHUH Ha BBIOJHEHHE W3MEPEHUH, MCIIBITAHUM,
HAYYHO-HMCCIIE0BATEIBCKUX M ONBITHO-KOHCTPYKTOPCKHUX padoT;

ydyacTue B paboTe IO CTaHAApTU3alMU, MOATOTOBKE M IPOBENCHUIO CEepTH(UKALUU
IPOIIECCOB, OOOPYAOBAaHUS M MaTepHalioB, MOATOTOBKA JOKYMEHTOB IPU CO3/IaHUH CHCTEMBI
MEHEP)KMEHTa KauecTBa B OpraHu3alui;

MIPOCKTUPOBAHNE BBHICOKOTEXHOJIOIMYHBIX MPOLIECCOB B COCTABE MEPBHUYHOTO MPOEKTHO-
TEXHOJIOTUYECKOT0 UM UCCIIEA0BATENBCKOTO MOIPA3/IEICHNUS;

pa3paboTKa IpOeKTHOM U pabouell TEXHUYECKOUN TOKyMEHTAIINH.

2.2. O0beKThI NPOodecCHOHATBHOM 1esITeIbHOCTH BbINTYCKHUKA

OObekTamu po(hecCHOHAIBHOW JESTEIbHOCTH BBITYCKHUKOB, OCBOMBIIUX IPOrpamMMmy
OakanaBpuaTa, SBJISIOTCA:

OCHOBHBIE THIIbI COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAJIBHBIX HEOPTraHUYECKUX
(METAJUTMYECKMX M HEMETAUIMYECKHX) W OpraHW4YecKuX (MOJMMEPHBIX M YTJIEPOIHBIX)
MaTepHajoB; KOMIIO3UTOB M THUOPUAHBIX MaTEpUAJIIOB; CBEPXTBEPABIX  MAaTE€pHUasIoB;
UHTEJUICKTyalIbHBIX 1 HAHOMATEPHAaJIOB, TNIEHOK U IOKPBITUH;

METOABI U CPEICTBA UCHBITAHUN M JUATHOCTHKH, UCCIEIOBAaHHUS U KOHTPOJIS KadecTBa
MaTepHaJIoB, MJICHOK M NOKPBITU, 0Ty(haOpHUKaTOB, 3ar0TOBOK, JETaJIel U U3JENUi, BCE BUIIBI
UCCIIEI0BATEIbCKOTO, KOHTPOJIBHOIO M HCHBITATEIBHOIO OOOPYAOBaHUS, AHAIUTHYECKOU
amnmaparypbl, KOMIBIOTEpHOE NporpaMMHOe obecreueHue s oO0paOOTKH pe3yJjbTaToOB W
aHalu3a IIOJyYEHHBIX JIaHHBIX, MOJEIMPOBAHUSA IOBEACHUS MaTepUaIOB, OLEHKU U
IIPOrHO3MPOBAHUS UX IKCIUTyaTallMOHHBIX XapaKTEPUCTHUK.

TEXHOJIOTHYECKHE TPOIIECCH MTPOU3BOACTBA, 0OPAOOTKH U MOAM(PUKAIIMK MATCPUATIOB U
HOKPBITUH, eTaneil U n3aenuii; o00opyaoBaHue, TEXHOJIOTHYECKask OCHACTKA U MPHUCIIOCOOICHHUS;
CHCTEMBI YIIpaBJI€HUs TEXHOJIOTHYECKUMHU POLIECCAMU;

HOPMATHUBHO-TEXHUYECKass IOKYMEHTAlUsl M CHUCTEMBl CepTH(HUKAIMM MaTepHaioB U
U3/IeNui, TEeXHOJIOTHYECKUX MPOLECCOB UX MOJIY4YeHHs U 0OpabOTKU; OTYETHAs JOKYyMEHTAlUs,
3allMCH W TPOTOKOJBl XOAAa M PE3YJbTAaTOB SKCIEPUMEHTOB, JOKYMEHTAlMsl 110 TEXHUKE
0€30I1aCHOCTH U 0€30IaCHOCTH )KU3HEAESTEIbHOCTH.

2.3. Buabl npogeccnoHaIbHOM eI TeJIbHOCTH BbITYCKHUKA

Bunel mnpodeccrmoHanbHON AEATETBHOCTH, K KOTOPBIM TOTOBSTCS  BBIMTYCKHUKH,
OCBOMBIIIKE TIPOTpaMMy OakajiaBpHara:

HAyYHO-HUCCIIEIOBATENIbCKAS M PACUETHO-aHATMTHYECKAs - OCHOBHAS,

MIPOM3BOICTBEHHAS U TIPOCKTHO-TEXHOJIOTUIECKASI.

[Tpu pazpaboTke U peanusanuu mporpamm OakanaBpuata oOpa3zoBaTellbHAS OPraHU3AINS
OPUCHTHUPYETCSI Ha KOHKPETHBIA BHJ (BHIbI) MPOPECCHOHATIBHON AEATENBHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBHUTCS OakanmaBp, HCXOIs W3 TOTPEOHOCTEW pBIHKA TpyJda, HAYIHO-
HCCIIEIOBATEIIHLCKOTO U MaTEPHATbHO-TEXHHYECKOTO pecypca 00pa3oBaTeIbHON OpraHu3alny.

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI BAKAJIABPUATA

3.1. B pe3ynbraTe OCBOEHHS NMpOorpaMMbl OakajaBpHaTa y BBITYCKHHKA TOJDKHBI OBITh
chopMupoBaHbl  OOMICKYJBTYpPHBIE,  OOmenpodeccuoHaabHble W NPOPECCHOHATBHBIC
KOMITETEHIIHH.

3.2. BwimyckHuK TporpamMmbl OakajgaBpuaTa JIOJDKEH 0O0JajaTh  CIASAYIOIIMMH
0o0meKyJIbTypHbIMH KoMneTeHnussMu (OK):

CIIOCOOHOCTBIO HCTIOJB30BaTh OCHOBHI (UIOCOMCKUX 3HAHUU I (HOPMHUPOBAHMS
MupoBo33peHdyeckoi nozunuu (OK-1);



CIIOCOOHOCTBIO aHAM3UPOBATH OCHOBHBIE ATaNbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs o01ecTBa A GOpMHUPOBaHUs TpakaaHcko nozunun (OK-2);

CIIOCOOHOCTBIO HCHOJIB30BaTh OCHOBBI SKOHOMMYECKHX 3HAHHM B paszIM4YHBIX cepax
nestenbHOoCcTH (OK-3);

CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBBI MPAaBOBBIX 3HAHWH B pazIUYHBIX cdepax
nesitensHOoCcTH (OK-4);

CIIOCOOHOCTBIO K KOMMYHHKAllMM B YCTHOM M NHCbMEHHOM (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  peIIeHUs 3a4ad  MEXIUYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5);

CIOCOOHOCTBIO pabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMAS COIHAJIBHBIE,
ATHUYECKHE, KOHPECCHOHANIbHBIC U KyJIbTypHbIe pazinuus (OK-6);

CIOCOOHOCTBIO K caMoopranu3amuu u camoodpazoBanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpelacTBa (U3UYECKOM KyJIbTyphl IS
o0ecrieyeHHs: OTHOLEHHOH cOlManbHON U npodeccuoHanbHol aearensHoctu (OK-8);

TOTOBHOCTBIO TIOJIb30BaThCSi OCHOBHBIMH METOJaMH 3alIUThl [POU3BOJCTBEHHOTO
IepcoHaja M HAceJIeHHUs OT BO3MOXHBIX TIOCIEJACTBUH aBapHif, KaTacTpod, CTHXUIHBIX
oencteuii (OK-9).

3.3. BrobimyckHuk, OCBOMBIIMI TporpaMMy OakamaBpuara, JOJDKEH 00JaaaTh
caenyromumu odmenpogeccuonaibubiMu komnereHuusamu (OIIK):

CMOCOOHOCTBIO pelaTh CTAaHAAPTHBIE 33Ja4d MPOQPECCHOHATBHON MAEATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIeCcCKOi KyJIbTyphl ¢ MPUMEHEHHEM WH(OPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHMN HH(POPMALMOHHOU
6e3onacunoctu (OIIK-1);

CIOCOOHOCTBIO UCTIONIB30BaTh B MPO(ECCHOHATBHOM NEATENbHOCTH 3HAHUS O MOAX0aX U
MeTOJaxX MOJY4YEHHsS] PE3yJbTAaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIbHBIX HCCIIECJOBAHUIX
(OIIK-2);

TOTOBHOCTBIO NPUMEHATh (PYHIAMEHTAJIbHbIE MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoi nestensHocTr (OIK-3);

CIIOCOOHOCTBIO COYETAaTh TCOPUIO M MPAKTHUKY JJIsl pemeHus nHxeHepHbix 3aaad (OITK-
4);

CIIOCOOHOCTBIO MPHUMEHSTh B MPAKTUYECKOM JEATEIBHOCTH MPUHIUIBI PAllMOHATBHOTO
MCII0JIb30BaHUs IPUPOIHBIX PECYPCOB U 3alUTHI OKpy:karomei cpeasl (OIIK-5).

3.4, BrilyckHMK ~~ mporpaMmbl  JIOJDKEH — o0mazath  mpodeccHoHaJIbLHbIMH
komnerenuusimu (I1IK), coorBercTBytonmmu Buay (Bugam) npoecCHOHAIBHON NesITeTbHOCTH,
Ha KOTOPBIN (KOTOpPBIE) OPHEHTUPOBAaHA MPOTpaMMa OakajiaBpuaTa:

HAYYHO-HMCCJIe0BATEIbCKASl H PACYETHO-AaHAIMTHYECKAS 1eATeJbHOCThb:

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpEMEHHbIE WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00aNbHbIe HWH(POPMALMOHHBIE pPECypChl B HAYYHO-HCCIEIOBATEIbCKONH U
pacyeTHO-aHAJIUTUYECKON JIeATeIbHOCTH B 00JacTHM MAaTepUajoOBElIeHUsS M TEXHOJIOTHH
marepuanon (I1K-1);

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBATH W 0000IIATh
HAaYYHO-TEXHMYECKYI0  HMH(OpMamuio 1O TeMaTUKEe  HCCIEAOBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOIPOCAM HWHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, IOJTOTOBKE JOKYMEHTOB K MATEHTOBAHHUIO,
odopmienuto Hoy-xay. (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJAbl MOJCIUPOBAHHUS TPU MPOTHO3UPOBAHUU U
ONTUMM3AIMM TEXHOJIOTMYECKUX TMPOIECCOB U CBOMCTB MAaTepUaOB, CTaHAAPTHU3ALMH U
ceprudukanuu Mmatepuanos u nporeccos (I1K-3);

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIENOBAHMSIX W pacueTax 3HAHHUA O MeToax
UCCIICIOBaHMS, aHaJIN3a, JUATHOCTUKUM M MOJICIIMPOBAHUS CBOICTB BEIIECTB (MaTepUaIOB),
buznyecKux M XMUMHYECKUX MpoIeccaX, MPOTEKAIIMX B MaTepuajax MpU HUX MOJyYEHUH,
obpaboTke u mogudukanuu (I1K-4);



TOTOBHOCTBIO BBINOJHSITh KOMIUIEKCHBIE HCCIEAOBAHUSA WM MCIBITAHUS TPU HU3YUCHHUH
MaTepuaioB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE W CepTU(]UKAIMOHHBIC, MPOILECCOB HX
MpOU3BOJCTBA, 00paboTku 1 Moaupukanuu, (ITK-5);

CIIOCOOHOCTBIO HCTOBh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHHS O BIHUSHUU
MHUKPO- U HAHO- CTPYKTYpPbl Ha CBOMCTBA MAaTepHAJIOB, UX B3aUMOACHCTBUHU C OKPYXKAIOMICH
cpenoi, moyisaMu, yactuamu u uznydenusimu (I11K-6);

CIIOCOOHOCTBIO BBIOMpaTh W TMPUMEHSATH COOTBETCTBYIOLIME METOJAbI MOJAEIUPOBAHUS
bu3NYECKUX, XUMHUYECKHUX U TexHoJorndeckux mporeccos (I1K-7);

TOTOBHOCTBIO HCIIOJIHSATH OCHOBHBIE TPEOOBAaHUS EJIONPOU3BOACTBA MPUMEHUTEIHHO K
3aMuCsIM U TPOTOKOJaM; O(OPMIISTh MPOCKTHYIO U PabOUyr0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUU C HOpMaTUBHBIMH ToKyMeHTamH (ITK-8);

TOTOBHOCTBIO Y9acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOJICTBA H
00paboOTKH MOKPBHITUN, MAaTEPUAJIOB U U3JIETNI U3 HUX, CUCTEM YNPABICHHS TEXHOJIOIMYECKUMU
npoueccami (I1K-9);

NPOU3BOJACTBEHHAS] U MPOEKTHO-TEXHOJIOTHYeCKasl 1eATeJIbHOCTh:

CIIOCOOHOCTBIO OIICHMBATh KAueCTBO MAaTEPHANIOB B MPOM3BOACTBEHHBIX YCIOBUSX Ha
CTaJIM¥ OMBITHO-TIPOMBIIIICHHBIX HucTibiTanni 1 BHenpenus (ITK-10);

CIIOCOOHOCTBIO MIPUMEHSITH 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHUX
U OpraHMYecKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUalioB [UIsl 3aJaHHBIX YCJIOBUMN
OKCIUTYaTalil C Y4YeTOM TpeOOBaHHWA TEXHOJIOTHYHOCTH, IKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, OSKOJIOTMYECKHUX IMOCIEACTBHUM WX TPUMEHEHUS TMpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TpoueccoB (ITK-11);

TOTOBHOCTBIO Pa0OTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TMPaBUIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOJICTBEHHON CaHUTAPUH, TTOKAPHON 0E30MACHOCTH U HOPM OXPaHbI Tpya
(TIK-12);

CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh HOPMATHBHBIE W METOAMYECKUE MAaTEpHUaNbl IS
MOJITOTOBKU U O(OPMIICHUS TEXHUYECKUX 3aJaHUN Ha BBIIIOJIHEHHUE W3MEPEHHM, HCTIBITAHWH,
HAYYHO-HMCCIIE0BATEIBCKUX M ONBITHO-KOHCTPYKTOpCKHX padot (I1K-13);

TOTOBHOCTBIO  HCIOJIb30BaTh TEXHUYECKHE CpPEICTBA H3MEpPEHUs M  KOHTPOJIS,
HEOOXOIUMBIC MPU CTAHAAPTU3ANNN U CEPTUDUKALINNA MATEPUAIOB U TPOIECCaX UX MOYUCHUS,
WCIIBITATEIBHOTO U MMPOU3BOACTBEHHOTO 000pynoBanus (I1K-14);

CHOCOOHOCTBIO oOecnieunBaTh 3((HEKTUBHOE, IKOJOTUYECKH U TEXHUYECKH Oe30macHoe
IIPOM3BOJICTBO Ha OCHOBE MEXaHM3allMM W aBTOMATU3AllMd IPOU3BOJCTBEHHBIX IPOIIECCOB,
BBIOOpA M AKCIUTyaTaluu 00OpyIOBaHUS U OCHACTKH, METOJIOB U MPHUEMOB OpPraHMU3AINH TPya
(IIK-15);

CIIOCOOHOCTBIO HCTOJIB30BaTh Ha TPOU3BOJICTBE 3HAHHUS O TPAAUIMOHHBIX U HOBBIX
TEXHOJOTMYECKHUX IpoleccaXx M OolepalnusX, HOPMAaTUBHBIX M METOJUYECKHX MaTepuaiax o
TEXHOJIOTHYECKOH TOJArOTOBKE MPOM3BOJACTBA, KAa4deCTBY, CTAHAAPTU3AIMH W CepTUDUKAINU
W3JIeNIUI ¥ TIPOLIECCOB C AJIeMeHTaMu dKoHoMu4eckoro aHanu3a (I1K-16);

CIIOCOOHOCTBIO  HCMONB30BaTh B NPOPECCHOHATBHOW  JEATETBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJOTUYECKUX MPOILIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW JTOKyMEHTAILUH,
pacdyeToB W KOHCTPYHPOBAaHHS J€Talied, B TOM YHCIE C HCIOJIb30BaHUE CTaHIAPTHBIX
nporpammusbix cpeacts (I1K-17).

4. OPTAHM3ALUSA OBPA3OBATEJIBHOI'O ITPOLIECCA ITPH PEAJIM3ALINN
ITPOI'PAMMBbI BAKAJIABPUATA

4.1 O0mas xapaKkTepucTUKAa 00Pa30BaTeJbLHOI 1eATeJIbHOCTH

ObpazoBatenbHast e TEIBHOCTH 110 IporpaMme OakanaBpuara rnpeaycMaTprUBaeT:

— TIpOBEACHWE YYEOHBIX 3aHATHHA MO IUCHUILIMHAM (MOIYyJsiM) B (opme JIeKIUH,
CEeMHMHApCKHUX 3aHATHHA, KOHCYJbTAllUi, J1abOpaTopHBIX pabor, uHBIX (opMm oOyueHwHs,
MPEyCMOTPEHHBIX YUeOHBIM IIAHOM;



—  IHPOBEACHUE IPAKTUK;

— POBEACHUE HAYYHBIX MCCJIENOBAHUM B COOTBETCTBUHM C HAIPABICHHOCTHIO
(mpo¢uem) mporpaMmbl OakanaBpuaTa,

— TPOBEJCHHE KOHTPOJISI KaueCcTBAa OCBOEHUS MpOrpaMMbl OakansaBpuaTa MOCpPEICTBOM
TEKyIIero  KOHTPOJII  YCIIEBa€MOCTH, IPOMEKYTOYHOW  aTrTecTauy  O0O0ydaroluxcs,
rOCyapCTBEHHOW UTOTOBOW aTTECTAlUU O0YJArOIIUXCSI.

4.2. Y4eOHbIi NJIaH MOATOTOBKH 0aAKAJIaBPOB

VY4eOHBIN TUTaH MTOATOTOBKU OakajJaBpOB pa3pabOTaH B COOTBETCTBHHU C TPEOOBaHUSIMHU
®denepantbHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOIO CTaHJApTa M0 HAIPABJICHUIO MOATOTOBKU
22.03.01 — MarepuaJjioBeJeHHE ¥ _TEXHOJOIHM _MATEPHAJIOB, YTBEPKICHHOMY IPHUKA30M
MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparmu ot 12.11.2015 1. Ne 1331.

B yue6HOM 1u1aHe OTOOpa)keHa JIOTMYEcKas MOCJIENOBATEILHOCTh OCBOCHHSI OJOKOB M
paszgenoB OOIl (mucuMIiMH, NPaKTUK), oOecredrBalOUMX (OPMHUPOBAHUE KOMIIETCHIIUH.
VYkazaHa o01asi Tpy10eMKOCTb AUCLUUILINH, MOIYJIEH, MPAKTUK B 3aYETHBIX €AMHMIIAX, a TAKXKe
uX 00IIas U ayAUTOpPHAs TPYAOEMKOCTh B Yacax.

VYyeOHBI TJIaH  TOATOTOBKM  OakajmaBpoB 1o  HampasieHuio  22.03.01  —
MatepuajoBe/ieHHe W _TeXHOJOIMH _MaTepuajioB, npoduias «MaTepuajioBeleHHe W
TEXHOJIOTHH HAHOMATEPHUAJIOB M HAHOCUCTEMY, TTPUIIaraeTcs.

4.3. KanenaapHblii yueOHbIi rpadpux

[TocnenoBaTenbHOCTh peau3aliyd MPOrpaMMbl OakalaBpOB IO TOJAaM H CEMeCcTpaM
(BKJIIOYasl TeopeTHueckoe 0o0ydeHMe, MPAKTUKH, HAYYHbIE HCCIENOBaHUS, MPOMEKYTOUHbIE U
TOCYJJapCTBEHHYIO HMTOTOBYIO aTTECTAllMW, KAHUKYJIbI) MPUBOIUTCA B KaJCHIAPHOM Yy4eOHOM
rpaduke (MPUITOKEHNE — KaJCHIApHBIN yU4eOHBIN rpaduK).

4.4. AuHOTAUMHN Pa00YHX MPOrpaMM JHCIHUILINH
4.4.1. IucuMIUINHBI 00513aTEeJIbHOM YacTH (0a30Bast 4acTh)

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«uocrpannblii s361k» (b1.5.01)

1. Heap AMCHMIUIMHBI: TpPUOOpPETEHHE CTyJCHTaMHU OOIIel, KOMMYHHUKATUBHOW H
npodecCHOHaNbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
MOJATOTOBKM  TO3BOJIIET  HMCIOJB30BaTh  HMHOCTPAHHBIM  SI3BIK  MPAKTUYECKH KAk B
npodecCHoHAIbHOW  (MMPOW3BOJCTBEHHON M HAY4YHOM) JACATENBHOCTH, TaK W JJs  Ieled
camMo00pazoBaHUsI.

2. B pe3yabrare wu3yYeHUsl JUCHMILIMHBI OOy4YalIIUiicsi MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CHOCOOHOCTBIO K KOMMYHHKAllMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUI  PEIICHUs 3a7ad  MEKIUYHOCTHOTO H  MEXKKYJIbTYPHOTO
B3aumoeicteus (OK-5);

3Hamy:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCHUECKUX €IMHUIl U OCHOBHBIE CIIOBOOOpa30OBa-
TeIbHBIC MOJICIIH;

pPYCCKHE SKBUBAJICHThI OCHOBHBIX CJIOB U BBIPaXKEHUI MpOoQecCHOHANTbHON peyl;

OCHOBHBIE TIPHEMBI W METOAbl pedepupoBaHUsS W AHHOTHPOBAHHS JUTEPATYPhI IO
CHEINAIBHOCTH;
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MACCUBHYIO JIEKCHUKY, B TOM 4HCJe OOLIEHAYYHYIO U CHEIHAIbHYI0 TEPMUHOJIOTHIO, He-
00X0IUMYTO J1J1sl paOOTHI HAJl TUTIOBBIMU TEKCTaMH,

MpUEMbI pabOThI C OPUTHHAIBHOM JINTEPATYPOM MO CHEIMATIbHOCTH;

ymemy:

paboTaTh ¢ OPUTHHAILHOMN JIUTEPATYPOH MO CTICITHATBHOCTH;

paboTaTh cO ClIOBapeM; BECTH JCIIOBYIO TIEPEMUCKY HA U3Yy4aeMOM SI3BIKE;

BECTH PEUYCBYIO JCATEIHHOCTh MPUMEHHUTEIBHO K chepe ObITOBOM U mpodeccrnoHaabHOM
KOMMYHHKAITIH;

gnademsn:

HABBIKAMU W YMEHHSIMHU PEUEBOU JEATETbHOCTU MPUMEHUTENIHLHO K cepe OBITOBOU U
npodeccuoHaNbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJINYHON peyu;

dbopMaMu JENOBOM TMEPENHCKH, HABBIKAMH TOATOTOBKH TEKCTOBBIX JOKYMEHTOB B
yIpaBIeHYECKOU JAesITeIbHOCTH;

OCHOBHOW MHOSI3BIYHON TEPMHUHOJIOTUEH CIIELIUAIIBHOCTH;

OCHOBaMU peeprupoBaHrs U aHHOTUPOBAHUS JTUTEPATYPhI IO CIIEHUATBHOCTH.

3. KpaTkoe cogep:kanue JTUCHHUINIHHBI

Brenenue. [Ipeamer u poiib ”HOCTPAHHOTO s3bIKa. KpaTkue ncropuueckue CBeICHHs 00
U3y4aeMOM S3bIKe. 3a7aui U MECTO Kypca B TIOJITOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Moayns 1. I.I'pammaTudeckue TpyJHOCTH U3Yy4aeMOro SI3bIKa:

1.1 JInunble, NpUTSHKATENbHBIE U IPOYME MECTOUMEHHUS.

CrnpsbxeHue riaroiia-cBsi3ku. M3meHeHHe riaronia-cBsi3ku B (hOpMax HACTOSIIETO
BpemeHn. (OOpa3oBaHHE pPA3NUYHBIX BUAOBPEMEHHBIX (OPM € TMOMOIIBIO TJAroia-CBS3KU.
O6pa3oBanne W ymnorpeOysieHne (GopM TAaCCHBHOTO 3ajora. VI3MeHeHHe Trjarosia-cBs3KH B
pasTUYHBIX (opMax MPOIISANIEro W Oyayliero BpeMeHHU. [ Jaroi-cBs3ka B OTPHIATEIHHBIX
MPETIOKEHUSIX.

1.2 Ilopsnok cinoB B mnpemiokeHuu. [IpsmMoli MOpSIOK CIOB YTBEPAUTEIHHOTO
OpEUIOKEHUSI B Pa3IMYHBIX BHAOBpPEMEHHbIX (opmax. l3MeHeHue mopsiika CJIOB B
BOIIPOCUTEIIbHBIX MPEMIOKEHUIX. [1opsiIoK CIOB U MOCTPOCHUE OTPULIATEIbHBIX MPEITI0KEHUM.
OMpaTtryeckue KOHCTPYKIUH.

Mopyns 2. IL.YUTeHue TeMaTH4ecKUX TEKCTOB:

2.1. BBenenue B cnenMalIbHOCTD

2.2 1.11. MenneneeB

2.3. PXTY um. JI.. Menaeneena

IlonsaTHe 0 BUAax 4YTEHUs Ha INpUMepax TEKCTOB O Xumuu, nanomexworo2uu, JH.
Menoeneese, PXTY um, /[.1. Menoeneesa.

AKTUBM3AUA JTEKCUKU POYUTAHHBIX TEKCTOB.

Monyns 3. lIL.TIpakTrka ycTHOM peyu 1O TEMaM:

3.1. «I"'oBOopuM 0 cebey,

3.2. «B ropoae»,

3.3. «PailoH, T1€ 51 )KUBY».

Mouosoruueckasi peub 1Mo TeMe «o cede». MoHosoruyeckas peub Mo TeMe «0 cebey.
Jlexcudeckre 0COOCHHOCTH MOHOJIOTHYECKON peun. PedeBoil STUKET MOBCEAHEBHOIO OOIEHUS
(3HAKOMCTBO, IMPEACTaBICHUE, YCTAHOBJICHUE U TMOJAJIEp)KaHWE KOHTAKTa, 3alpoc U COOOIIeHne
uHpopmanuu, MmoOyXIeHHe K JEHCTBHIO, BbIpakeHHE MpOchObl, cornacus). doHeTnyeckue
XapaKTePUCTUKU H3y4aeMoro s3bika. OCOOCHHOCTH AMAJIOTUYECKOW peud MO MPOWIEeHHBIM
TEMaM.

OO611ee KOIMYECTBO MOITyJIEH - 3.

4. O0beM y4eOHOM JUCHUILINHBI

Beero 1 cemectT CeMeCEpceMe(:T
Bun yaeOHOI paboTh - p p
3E | Akan u. | 3E ‘f{aﬂ' 3E | Axan. u.
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O01mas TpyA0€MKOCTh JUCIUTIIUHBI 8 288 4 144 4 144
KonrakTHass paGora —  ayIMTOpPHbIE 2.1 80,8 13 | 484 0.8 32.4
3aHSTHS:
Jlexmmu - - - - - -
[Tpaktuueckue 3ansatus (I13) 2,1 80 1,3 48 0.8 32
JlaGopaTopusie paboTs (JIP) - - - - - -
CamocTosiTesibHasi padoTa 4.9 171,6 2,7 | 95,6 2,2 76
KoHTakTHas caMmocTosiTeNIbHast paboTa
CamocTrosiTeIbHOE H3y4YeHHUe pasznenon, 4.9 1716 2,7 95.6 2,2 76
ITUCITATIINHBI
Buabl KoHTpOJIA:
Buo konmponsa (3a4 /3au c oy.) + + + +
JK3aMeH 1.0 35.6 1 35,6
KoHTakTHass pabota —  MPOMEKYTOUYHAs

0,8 0.4
aTTeCTaIus 1.0 0.4 1
[ToaroToBka K HK3aMeHy. 35.6 35,6
Bua MTOroBOro KOHTpOJIA: 3ader IK3aMeH

Beero 1 ceMeCTpceMeCT2pceMe(:Tp
By yueOHol paboThI
3E | Actp.u. | 3E |Actp.u| 3E |Actp.u.

OO611ast TPYA0EMKOCTh JUCITUTUIHHBI 8 288 4 108 4 108
KonTtakTHass  pabora —  ayAWTOpPHBIE 2.1 60,6 13 | 363 0.8 243
BaHSTHUS:
JIeknuu - - - - - -
[Tpaktuueckue 3ansatus (113) 2,1 60 1,3 36 0.8 24
JlaGopaTopusie paboTs (JIP) - - - - - -
CamocTosiTe/ibHas padoTa 4.9 128,7 2,7 | 71,7 2,2 54
KoHTakTHasi camocTosATeIbHAs paboTa
CaMocCTOATEIbHOE U3y4eHUE pasnenos| 4.9 128.7 2,7 71,7 2,2 54
ITACITATITUHBI
Buabl KOHTpOJIA:
Buo konmponsa (3a4/3au c oy.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KonTakTHass pabora —  NOPOMEKYTOUHAS

0,6 0.3
aTTeCTalus 1.0 0.3 1
[ToaroroBka K 3K3aMeHy. 26,7 26,7
Bua uTOroBoro KOHTpoJIA: 3auer JK3aMeH

AHHOTanuaA padoyeil NPOrpaMMbpl JUCHUIJINHBI
«®uanocopus» (b1.6.02)

1. Heap AucHMIUIMHBL: cHOPMHUPOBATH y CTYJIEHTOB KOMIUIEKCHOE TMPEACTABICHUE O
ponu u mecte ¢uiaocopuu B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAayYK,
MO3HAKOMHUTh HMX C OCHOBaMH (miocodcKoro 3HaHUS, HEOOXOIUMBIMH IS PEIICHUS
TEOPETUYECKHUX U MPAKTHYECKUX 3a/1a4.

2. B pe3yabrare wu3yYeHUsl JUCHMILIMHBI O0y4YalIIUiicss MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusAMH:

12



CIIOCOOHOCTBIO HCTIOJB30BaTh OCHOBBI (UIOCOMCKUX 3HAHUUA 711 (HOPMHUPOBAHMS
MupoBo33peHdyeckoi nozunuu (OK-1);

CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPUHUMAS COLIMAIBHBIE,
3THHUYECKHE, KOH(ecCHoHaNbHbIe U KyIbTypHble pasnuuus (OK-6);

3Hamb:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PUIOCO(PCKHUX IMIKOJ M HAINPaBICHUM, MpECTaBUTENCH
STUX IIKOJ, CBS3b W pa3auure uX (QUIocoPpckux HAEH, CBA3b HCTOPUKO-PUIOCODCKUX
KOHIIETILMI ¢ COBPEMEHHBIMHU MPoOIeMaMu HHIUBUAYaIbHONW U OOIIECTBEHHON KHU3HU;

ymemy:

MOHUMATh M aHAIM3HPOBATH MHUPOBO33PEHUYECKUE, COLMATBHBIC W WHAWBHIyalIbHBIC
po0JieMbl COBPEMEHHON KHU3HU; TPaMOTHO BECTH AMCKYCCHIO, apTyMEHTHUPOBAaHHO OTCTAaWBATh
CBOIO TMO3MIIMIO MO 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOM KHM3HH, ONMUPAACh Ha
HapaboOTaHHBIH B HUCTOpUU ¢uiocohun MaTepuala; MPUMEHSITh MOMydeHHBbIE (uiocodckue
3HaHUS K PEIICHUI0 Po(ecCHOHANTBHBIX 3a/1ay;

gnademsn:

NPEJCTaBICHUAMHU O (GMIOCOMUHN KaK HayKe M CHCTEME LIEHHOCTEH, ee MeCTe B CUCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMH (hMIOCOPCKOTO MBIIICHHUS; KaTeropuajibHbIM ammnapaToM
U3y4aeMOU JUCUUIUTHHBI, PUIOCOPCKUMU METOJaMH aHaIH3a Pa3IUIHBIX MPOOIeM, HaBBIKAMU
dbunocopckoit  KyJbTypsl g BBIPAOOTKM  CHCTEMHOTO, IIEJOCTHOTO  B3TJIAIa Ha
JeHCTBUTEIIBHOCTh M MECTO XUMHUHU U XMMUYECKON TEXHOJIOTUHU B IIEJIOCTHON KapTHHE MHUPA.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Beenenne. @unocodus, ee MpoOUCXOXKICHNUE U POJIb B 0OIIECTBE.

Monayasb 1. OcHoBHBbIe (puiI0cOPCKHE HIKOJIbI.

Antnunas  ¢wiocopus  (mocoxparuku, coductsl, Coxpar, J[lemokput, Ilnmaron,
ApHUCTOTENb, TUHUCTHICCKU-PUMCKast (ustocodusi). OCHOBHBIE MPOOJIEMbI CpPETHEBEKOBOM
¢unocopun u smnoxu Bospoxaenus. Punocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipocsemenus. Hemernkast knaccuueckas dunocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBl MapkcucTckoi ¢unocopun. OCHOBHBIE HaIPaBICHUS COBPEMEHHOM
bunocodum.

Moayas 2. dunocodckue KOHIENUMU ObITHS U MO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢umiocobun. [loHATHS MaTepuaaIbHOTO M HICATHHOTO.
OcHoBHbIE (uinocockue HampaBICHUS: MaTepHalu3M W uaeanu3M. [IpuHIMO TI006aTbHOTO
3BOJIIOIMOHN3MA B COBPEMEHHOW HAYYHOW KapTUHE MUPA.

Konnenmuu mpocTpaHCTBa U BpEMEHH B HCTOpUU (HUI0CODUN 1 HAYKH.

[Ipoucxoxaenue co3nanus. Poib Tpyaa B NpOUCXOXKIAECHUN CO3HAaHUS. M neanuctuyeckue
U MaTepUANMCTHUECKUuEe KoHuenuuu co3Hanus. Cosnanume U Mo3r. Co3HaTenbHOE U
6eccosnarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CAMOCO3HAHHE.

KoHuenmun rHOCEONOrMM B HCTOPUU  (QHUIOCOPHU: CEHCYyallu3M, paIMOHAIIN3M,
CKEINTUIU3M, alrHOCTUIIM3M, KOHIIETIIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTuka Mmo3HaHus:
YyBCTBEHHOE U panroHaibHOe. OCHOBHbBIE TEOPUH UCTHHBI.

Monayas 3. IIpo6saemsbl yesioBeka B pusiocoduu.

UYenosek kak npeamet ¢unocodckoro ananmusa B ucropuu punocodun. [Ipoucxoxaenue
YyelloBeKa: MPUPOJHBIE U COLHUANbHBIE YCIOBUS AaHTPONOCOIMOreHe3a. buonornueckoe u
coluanbHOe B YenoBeke. HIMBUA, MHANBUAYATbHOCTD, JINYHOCTb.

CwMmpICT XM3HU W TIpeHa3HavYeHHe ueroBeka. JKu3Hb, cMepTh, OeccmepTue. JBrkeHwme
HEHACWINA, €ro pojib B coBpeMeHHOW xku3HHM. llenn u nennoctu. CBoOoga BoOJAM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PETUTHO3HbIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucTopuu u 0d1eCTBA

UemoBek B CHCTEME COIMANBHBIX cBsa3ed. JIMYHOCT, M Macchl, cBoOOda WU
HeoOxonumMocTs. Dumocopust UCTOpUM: (QOpPMALMOHHAS W LWBWIM3ALMOHHAS KOHIEHIIUU
ucTopuueckoro pasputus. [Iporpeccucrckue W UUKIMYECKHE MOJeNH pa3BuTus. [obanbHbIE
npo0seMbl coBpeMeHHOCTH. KoHIenus ycToiurBOro pa3BuTHs U CIICHapHH OYIyIIero.
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OOmectBo U ero crTpykrypa. CommanbpHasi, IMOJMTHYECKas W JTyXOBHas chepbl
obmectBa. Konuenmuu rocyaapcrsa B uctopun puiaocodckoit Mpican. I'paxiaHckoe o001ecTBo
Y TIPAaBOBOE T'OCYIapPCTBO.

Moayas 5. @unocodekue npodeMbl XUMHAN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHay4yHoe 3HaHWe. CTpyKTypa HayYHOTO 3HAHHS, €r0 METOABI U (OPMBIL.
HayuHble peBOdIOIMH M CMEHa THUIIOB palMOHaIbHOCTH. Hayka B coBpeMEHHOM Mupe. DTHKa
HAYKH U OTBETCTBEHHOCTh YUCHOTO.

[Ipobnema cooTHOIIEHUS HAaykh W TeXHUKHA. CouualbHble TOCIEACTBUS HAY4HO-
TEXHUYECKOTO IMporpecca. DTHYECKHE W OSKOJIOTHYCCKHE WMIICPATUBBI PAa3BUTHS HAYKH H
TEXHUKU.

MecTo XUMUHU B CHCTEME €CTECTBCHHBIX HayK. OCHOBHAs MpobOiieMa XUMUH KaK HAYKU U
npousBojacTBa. llenmn w  3amaum  xumMudeckodl  TexHonoruu. Crneunpuka  XUMHUKO-
TEXHOJIOTUYECKOTO 3HAHUS: ()YHJAMEHTAIBHOE U MPUKIATHOE, SMITUPUIECKOE H TEOPETUICCKOE.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auerHbix | B akangewm.

Bunpl yue6HO paboTh eIUHNLAX gacax
O0masi TpyA0€MKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,88 32
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96

KonTakTHas camocTosiTenpHas padoTa -

2,67
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI 96

Bua kouTpoJis:

JK3aMeH 1,0 36

KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIlHsI 1.0 0,4
IloaroroBKa K 3K3aMeHy ’ 35,6
Buja uToroBOro KOHTpoOJIs: JK3aMeH

B 3avernsix | B actp.
Bunbr yaeOHO# paboThI eIUHUIIAX Jacax
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonraktHas pa6ora (KP): 1,33 36
Jlexmnm (Jlek) 0,88 24
[Tpakruueckue 3anstus (113) 0,44 12
CamocrositesqbHasi padora (CP): 2,67 72
KoHTakTHas camocrosiTelbHas paboTa 267 -
CaMocCTOATEIbHOE U3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 72
Bua konTpoJis:
DK3aMeH 1,0 27
KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIIHS 1.0 0,3
IloaroroBKa K 3K3aMeHy ’ 26,7
Bua uTOoroBoro KOHTpoJIf: JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl IHCHUNIMHBI
«HUcropusn» (b1.5.03)

1. Heab qucuumiuHbl: GopMHpoBaHUE y CTYJEHTOB KOMIUIEKCHOTO MPEACTABICHUS O
poln M MeCTe HUCTOpHMH B CHCTEME TIyMaHUTAPHBIX M COLUAIBHBIX HAyK, KYyJIbBTYpPHO-
UCTOpPUYECKOM cBoeoOpazuu Poccun, ee Mecte BO BCEMHUPHO-UCTOPHUUECKOM Ipoliecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPHUUECKOTO Pa3BUTHSA; BBEACHUE CTYICHTOB B KPYyT
HUCTOPUUYECKHX MPOOIIEM, CBA3aHHBIX ¢ 00JacThI0 Oyayiel mpodecCHOHATbHON AeSTEIHLHOCTH.
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2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansupivu (I1K) komnereHIMsAMHI:

CIIOCOOHOCTBIO aHAM3UPOBATH OCHOBHBIE ATaNbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs o01ecTBa At GopMHUPOBaHUs TpakaaHckoi nozunuu (OK-2);

3HaMb:

OCHOBHBIE HalpaBJICHUs, TPOOIEMbI U METOABI HCTOPUYECKON HAYKH;

OCHOBHBIE JTambl M KIIOYEBble cOObITUS HcTOpuM Poccum u Mupa; ocoOeHHOCTH
Pa3BUTHSL POCCUIICKOTO TOCYIAapCTBa, BBINAIOMIMXCS JesATeNeil OTeYeCTBEHHOM W BCeoOIIeiH
HCTOPHH;

ymemn.

COOTHOCUTH OOIIME HUCTOPHUYECKHE TMPOLECChl U OTAeNbHble (DaKThl; BBIABIATH
CYLIECTBEHHBIE YEPThl HMCTOPUYECKUX TPOLECCOB, SIBICHUH M COOBITHH; aHAIM3UPOBAThH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

(bopMyaHpOBaTh U APTYMEHTUPOBAHO OTCTAMBATH COOCTBEHHYIO MO3UIIMIO MO Pa3IUIHBIM
nmpo0jeMaM UCTOPUH;

enaodemn.:

Mpe/ICTaBICHUSIMU 00 UCTOPUH KaK HayKe, €€ MeCTe B CICTEME I'YMaHUTapHOTO 3HAHUS;

NPEJCTaBICHUAMU 00 OCHOBHBIX 3Tanax B UICTOPUH YEJIIOBEUECTBA U MX XPOHOJIOTHUH;

KaTerOpHaIbHO-ITOHATUMHBIM alnaparoM U3y4aeMoi JUCIUILUIMHBL

HaBbIKaMU aHAJIN3a UCTOPUYECKUX NCTOUYHUKOB.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Mopyas 1. Hcropus B cucTeMe CONHAJIbHO-TYMAHUTApPHbIX HayK. OCHOBBI
METOJ0JIOTUH HCTOPUYecKoil Hayku. OCO0€HHOCTH CTAHOBJIEHHUSI T'OCYJAPCTBEHHOCTH B
Poccuu.

Mecto ucropun B cucreme Hayk. I[IpenMer uctopuueckod Hayku. Ponb Teopuu B
no3HaHuu mnpouwioro. CymHocTs, (GopMbl, QYHKIMH HCTOPUYECKOTO 3HAHHS. VICTOUYHMKH TO
OTEUYECTBEHHOW wucTOopuu, ux kiaccubukamus. Hcropus Poccum — HeoThemiemass 4acTh
BCEMHMPHOU UCTOPHUH; 00IIee U 0COOEHHOE B HICTOPUUYECKOM Pa3BUTHH.

Hauvano poccuiickoii rocynapcrBeHHOCTH. KueBckas Pych. OTHOKyJIbTYypHBIE |
COLIMAJILHO-TIOJINTUYECKUE MTPOLIECCHI CTAHOBJIEHUSI POCCUIICKOM rocynapcTBeHHOCTH. [IpunsTue
XPUCTHAHCTBA.

Pycckue 3emumn B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocymapcrsa, ero
ucropuyeckoe 3Hauenue. Poccus B cepenune XVI— XVII BB.

Mopnyas 2. Poccniickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALUMUM M TPOCBELICHHS.
Pedopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3AIMU CTpaHbl, €€ OCOOECHHOCTH.
®opmupoBanre Poccuiickoii umriepur. OCHOBHBIE HAIPABICHUS «EBPOIEH3ALMN») CTPAHBI.
DBOIIOLMS COLMANBHOM CTPYKTYphl oOmiectBa. [lanpHeiimee pacmupenue rpanul Poccuiickoit
UMIIEpUU.

Poccust B XIX cronerun. IIpomsbiiennsiii nepesopotr B EBpomne n Poccun: oGmiee u
ocobeHnHoe. Baxkneimme ycnoBus nepexoaa Poccun k MHAyCTpHAIIBHOMY OOIIECTBY — PEIICHUE
KPECTBhSIHCKOTO BOIIpOCa u OrpaHUYEHUE CaMOJIepiKaBHUs. JniTenbHOCTD,
HEIOCIEe0BaTENbHOCTh, IHUKIMYHOCTh Ipolecca OypikyazHoro pedopmupoBanus. Poib
CcyObeKTUBHOTO (hakTopa B mpeojoiieHHMH orcTaBaHus. Pedopmber XIX Beka, UX 3HAueHHE.
OO0wmecTBennble ABkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLUATHHO-DPKOHOMUYECKOTO
pasButus Poccum B Havane XX Beka. OObeKTHBHAs MOTPEOHOCTh WHIYCTPUATBLHOMN
mozaepuuzanun Poccuu. CooTHoumieHue nonautuyeckux cuin B Poccun B Hawane XX Beka.
Hapacranme kpusuca camonepxaBus. IlepBas poccuiickas peBomonus. (OOpa3oBaHue
nosMTudeckux naptuil. l'ocymapcrBeHHas nayMa Hadaga XX BeKa KAk IEPBBIM  OINBIT
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poccwuiickoro napiameHTapusma. CtonblHcKas arpapHas pedopma. I[lepBas mupoBas BoiiHa U
yuactue B Heill Poccun. @eBpanbckas peBomouus 1917r. u KopeHHblEe HW3MEHEHHUS B
MOJINTUYECKOU KU3HU CTPAHBI.

Mopayasb 3. OT cOBeTCKOro rocyaiapcrsa K coppemennoii Poccuu.

dopMupoOBaHHE W CYHNTHOCTH CcOBeTCKOro ctpost (1917-1991rr.). IloaroroBka u moGena
OxTs10pBCKOr0 BOOpYkeHHOTO BoccTanusi B Ilerporpazne. II Beepoccuiickuii cve3n CoBeToB u
€ro peueHusi. JKOHOMHUYECKas U COIMalbHAs MOJUTHKA OONbIIeBUKOB. ['paxnaHnckasi BoliHa U
uHocTpanHast uHTepBeHuua. Cyanba u 3Hauenne HOIla. VYTBepxkaeHue oxHOMAPTUHHON
nosmtrdeckoi cuctembl. ObpazoBanue CCCP. [Tonutudeckas 6oprda B MapTUU U TOCYAapCTBE.
CCCP B roap! nepssIx natuneTok (koHen 20-x rr. — 30-e rr.). @opMUpPOBAaHUE PEXUMA JIUUHOU
Bractu CranvMHa W KOMaHAHO-aIMHUHHUCTPATUBHOW CHUCTEMBI YIPABICHUS TOCYAapCTBOM.
Buemnsss nmomutuka CCCP B 20-30-e tr. CCCP BO BTOpOW MHpOBOM  u Benukoii
OrtedecTBEHHOW BOiITHE. I3MEHEHHE COOTHOIICHUS CHUJI B MUPE MOCJIE€ BTOPOM MHUPOBOU BOMHBI.
Havano «xononnoii BolHb. TpyaHoctu mnocineBoeHHoro pasutusi CCCP. VixecroueHue
MOJIUTUYECKOTO0  peXHWMa W HUACOJOrHYeckoro  KOHTpois. llombiTku  oOHOBIEHUS
«rocynapctseHHOro connanuzMa». XX cbe3g KIICC u ocyxneHnne KynapTa amuHocTH CranuHa.
«OTtTenensy B 1yXoBHOU cdepe. DkoHOMHUECKHE pedopMbl cepeauHbl 60-X TOI0B, TPUIHHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBICHUH B COBETCKOM oOmectBe B 70-e —
cepenune 80-x rogoB. Buemnss nonuruka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psSaku K
00OCTPEHUIO MEXIyHapoAHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3a/JayH,
OCHOBHBIE 3Tarbl, pe3yabTaThl. Pacmag CCCP. O6pa3zoBanue CHI'.

CraHOBIIEHHE HOBOM pocCHHCKON rocynaapcTtBeHHOCTH (¢ 1991- mo Hacrosiuee Bpems).
JluGepanbHasi KOHIEHIUS POCCHMCKUX pedopM: TMepexox K pbIHKY, (HOpPMHUPOBAHHE
IpaXXJIaHCKOTO O0IecTBa M MpaBoOBOro rocyaapctra. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B  Hawame 90-x TromoB. Koncrturymus Poccmiickoit  ®Depepanum  1993r.
MesxHaoHaNbHble OTHOLICHUs. [lonuTHuecKue mapTuu U OOLIECTBEHHBIEC JBMXeHHUA Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha myTH MojaepHu3auuu. Poccus B cucTeMe MHUPOBOM
SKOHOMHUKH U MEXIyHApOAHBIX CBS3EH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auerHnix | B akanewm.

Bunpr yue6HO# paboTh € IUHULIAX Jacax
O0masi TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTakTHas padoTa ay1MTOPHbIE 3aHATHS: 1,33 48
Jlexmnm (Jlek) 0,88 32
[Tpaktuueckue 3anstus (I113) 0,44 16
CamocrositesqbHasi padora (CP): 1,67 60

KonTtakTHas camoctosiTenpHasi paboTa -

1,67
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI 60

Bua kouTpoJs:

DK3aMeH 1,0 36

KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1.0 0,4
IloaAroToBKa K IK3aMeHY ’ 35,6
Bua uTOoroBoro KOHTpoJIf: JK3aMeH

B 3auernsix | B acrp.
Bunasl yueOHoit paboThI €IMHULIAX qacax
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IJIAHY 4,0 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,88 24
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45

16




KonTtakTHas camoctosiTenpHasi paboTa -

1,67
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI 45

Bua kouTpoJs:

JK3aMeH 1,0 27

KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIlHsI 1.0 0,3
IloaroroBKa K 3K3aMeHy ’ 26,7
Bua uTOoroBoro KOHTpoJIf: JK3aMeH

AHHOTaIUA padoyeil MPOrpaMmMbl AUCHUNIMHBI
«Pusnyeckas KyJabTypa u cnopm» (b1.5.04)

1. legb DMCHMIUIMHBI - OBJIAJICHUE METOJMOJIOTHEH HAyYHOTO TO3HAHUSA (PU3HUECKOU
KyJIbTYphl W CIOpPTA; CHUCTEMOW MPAKTUYECKHMX YMEHHA ¥ HAaBBIKOB, 00ECIECYHBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(U3NUECKUX CIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH HCIIOJIb30BATh
pasHooOpa3Hble (opMbl (U3UYECKONH KyJIbTYphl, CIOpTa W Typu3Ma [UIs COXpAaHEHUS WU
YKpEIUIEHUs CBOEro 37I0pOBbSI M 30POBBS CBOMX OJIM3KUX B TIOBCETHEBHOM KH3HU U
npohecCHOHANBEHON JesITeNbHOCTH; (DOPMHPOBAHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K
buznyeckoil KyapType, (pU3nueckoMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha
3I0pOBBII 00pa3 )KU3HU.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
0akajaBpuUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupiMu (I1K) komnereHsAMH:

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

CIIOCOOHOCTBIO HCIIONIB30BaTh METOABI M CpPeACTBAa (U3UYECKON KYyJIbTYpHl IS
obecrieueHus MOJTHOIICHHON COIMaabHOM 1 mpodeccnoHanbHOM nesarenbHocTH (OK-8);

3HamMb:

—  HAYYHO-TIPAKTHUYECKHE OCHOBBHI (PH3NYECKOU KYJIBTYPHI U CIIOPTA;

—  COLMAaJbHO-OMOJIOTHYECKHE OCHOBBI (PU3MUYECKON KYIBTYPHI U CLIOPTA;

—  BIHWSIHHE O3JJOPOBUTEIBHBIX CHUCTEM (PU3MYECKOTO BOCHHUTAHHUS Ha YKPEIJICHHUE
3I0pOBbS, MPOPUITAKTHKY MPOPECCUOHANBHBIX 3a00JIEBAHUN U BPEIHBIX MIPUBBIYCK;

— CcrmocoObl  KOHTPOJS H  OIEHKH (PU3WYecKoro pa3BUTHS ©  (PU3UUYECKOM
MOJIrOTOBJIIEHHOCTH;

— TpaBWia U CMOCOOBI TNIAHUPOBAHUS MHAUBHIYAILHBIX 3aHATUN PA3TUYHON LIETIeBOM
HaIpPaBJIEHHOCTH;

— ucTopuio (U3UUECKON KyJNbTypbl U CHOpPTa, UMETh MPEACTABICHHE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEM CTpaHbl, HO U MHPOBOTO YPOBHS; BaKHeillne
JOCTHKEHUS B 00J71aCTH CIIOpTa;

— cnoprtuBHble Tpaguuuu MXTU-PXTY um. .M. MenaeneeBa, HOMHUTh O IOABUTAX
CIIOPTCMEHOB B roibl Benunkoii oreuectBeHHOM BOWHBI 1941-1945 rr;

ymemv:

—  CaMOCTOATENbHO 3aHUMATHCS (PU3UUECKOU KyJIbTYpOU U CIIOPTOM;

—  OCYUIECTBJISITH CAaMOKOHTPOJIb 3a COCTOSHHEM CBOErO OpraHu3Ma M coOIoiaTh
IpaBUJia TUTUEHBI U TEXHUKU O€30MacCHOCTH;

—  OCYIIECTBISTH TBOPYECKOE COTPYIHHUECTBO B KOJUIEKTUBHBIX (opMax 3aHATHIM
¢u3nUecKoil KyJabTypoil U CIOpPTOM;

enaoems:

— CpeACTBaMH M METOJAMU YKPEIUICHHsS WHAMBHIYabHOTO 310POBbs, (PU3NYECKOTO

CaMOCOBEPILLIEHCTBOBAHMS;

— JIOJDKHBIM ~ ypOBHEM  (PU3UYECKOW  MOATOTOBICHHOCTH, HEOOXOJUMBIM ISt

KaueCTBEHHOTO YCBOCHHUsI POo(eCCHOHATbHBIX YMEHUN U HaBBIKOB B Ipoliecce 00ydeHUs

B By3e, i oOOecrnedYeHHs TMOJHOIEHHOW COIMANbHOM U  TPO(heCcCHOHATHLHOM
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JEATEILHOCTH TIOCJIC OKOHYAHUS y4eOHOTO 3aBE/ICHHUSI.
3. KpaTkoe cogep:kanue TUCHHUNIHHBI
JucrunianHa (Moxynn) mo «DOu3n4eckoil KyJIbType M CIIOPTY» pealu3yIOTCs B paMKax
6a3oBoii yactu bioka 1 «/lucuuniauasel (MOyJIN )» IpOorpaMMBbl OakanaBpuaTta B o0beme 72 akaj.
yacoB WK 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPU OYHOU (hopme 00yYeHUs.
[Iporpamma paccunTana Ha U3y4eHHE TUCHUIUIMHBI B TEUEHHE JIBYX CEMECTPOB (IIEPBOTo

IIECTOTO).
Pa3genanl AMCHUIIJIMHBI U BUABI 3aHATHH

Ne Pazgen mucnumminHbl AxajgeM. 4acoB

n/n Bcero Jek MII3 | IIII®II | KP

1. Pazpnea 1. Ilpeamer «@u3nveckas 18 2 6 9 1
KYyJbTypa u ciopm». UcTopus
DOKuC

1.1 | Ilpenmet pu3nueckas KyJIbTypa u 9 1 3 4,5 0,5
CHopT

1.2 | Uctopus cnopta 9 1 3 4,5 0,5

2. | Pazgen 2. OcHOBBI 310pPOBOIO 18 2 6 9 1
oOpa3a xu3uu (30XK)

2.1 | BpauyeOHbIN KOHTPOJIb U 9 1 3 4,5 0,5

CaMOKOHTPOJIb Ha 3aHITHIX
¢bu3nUecKoil KyJIbTypoi U CHOPTOM
2.2 | 'uruenuueckoe obOecreYeHNE 9 1 3 4,5 0,5
3aHATHI 03J0POBUTEIBHOMN
bu3nUecKoil KyJabTypoit

3. | Pa3gen 3. buoJsiornyeckue 0OCHOBbI 18 2 6 9 1
(pusHyeckoi KyJbTYpPbI H CIIOPTA
3.1 | buonoruveckne oCHOBBI (PU3NUECKOMN 9 1 3 4.5 0,5
KYJIBTYpPHL U CIIOpTa
3.2 | O6pa3 *KU3HU U €T0 OTPAKECHHE B 9 1 3 4,5 0,5
npodecCHOHANBHOM IeITENbHOCTH
4 Paznean 4. IIpogeccuonanbHo- 18 2 6 9 1

NPUKIAAHAA PU3nIecKas
KYJbTYpPa M CHIOPT

4.1 | Obmas puznueckas 1 COPTUBHAS 9 1 3 4,5 0,5
MOJrOTOBKA CTYJICHTOB B
00pa30BaTeNLHOM MPOIIECCe

4.2 | ®usnueckas KyJabTypa U CIOpPT B 9 1 3 4,5 0,5
npodeccHoHABHOM eI TETbHOCTH
OakaaBpa
UTOro 72 8 24 36 4

Kaxnplii pazaes nporpaMMbl COCTOUT M3 NMOAPA3/1eI0B H UMeeT CTPYKTYPY:
- JIeKIUu (WM Teopetnueckuit Paznen);
- mpaktuuecknii Paszmen (coctouT u3: Meromuko-mpaktuyeckux 3aHsatud (MII3) m yueGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodeccHOHaTbHO-NIPUKIa Has Gpu3nuecKas moaroroska, [1I1MDIT);
- koHTpoasHbIi Paznen (KP).
Teopernueckuii moapasgen QopMupyer cUCTeMy HAYYHO-TIPAKTHUYECKUX U  CIEIHATBHBIX
3HaHWH, HEOOXOOUMBIX JUIA TOHUMAHUS MPHUPOAHBIX M  COLUHUAIBHBIX  MPOIIECCOB
GbyHKIIMOHUpOBaHUS (PU3MUECKON KyJNBTYyphl OOIIECTBA M JTUYHOCTH, YMEHHUS HX aJallTUBHOTO
TBOPYECKOTO  HCIOJB30BAaHUS Ui  JIMYHOCTHOTO U MPO(ECCHOHATBHOIO  Pa3BUTHUS;
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CaMOCOBEpPILEHCTBOBAHMS, OpPraHU3allUU 3J0POBOTr0 00pa3a *KHU3HU NPH BBIIOJHEHUU YYEOHOM,
npo¢eCCHOHATBLHON M COLMOKYIBTYPHOM NEATETBHOCTH.

MeTtoauKo-nIpaKTHYeCKHUE 3aHATHA IPEAYCMATPUBAIOT OCBOCHHUE OCHOBHBIX METOJOB U
croco0oB (opMUpPOBaHUSA Y4eOHBIX, TPOPECCUOHANBHBIX U YKU3HEHHBIX YMEHHMHA M HABBIKOB
cpeAcTBaMu (U3NYECKOH KyJIbTYpbI U CHIOPTA.

Ha MeToauko-npakTHyecKuX 3aHsITUSIX yIEIseTCs BHUMAHNUE:

- OCHOBHBIM Np00JIEMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMAHUIO (U3MYECKUX YHpaXHEHUH Ha ¢opMHpoBaHHE MPO(ECCHOHATBHBIX KayeCTB
OyAylIero crenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3ICHCTBUIO CPEACTB (PU3UUECKOTO BOCIIMTAHUS HA OCHOBHBIE (PU3MOJIOTHUECKUE CUCTEMBI U
3BEHbsI OITOPHO-/IBUTATEJILHOTO anliapaTa 3aHMMAaroIIerocs;

- BOIIpOCAM MPOBEACHUS COPEBHOBAaHUI (IIpaBWJIa COPEBHOBAHMI, CHUCTEMA pPO3BIIPHILIEH,
ompeneneHue nodenureneit, 00opyaoBaHUE U HTHBEHTAPh ).

IIpodeccuoHaNIbHO-NPUKIAIHAA MOATOTOBKA TPOBOAMTCA C Y4YeTOM Oymymien
npo(eCCHOHATILHOM 1EATEIbHOCTH CTYIEHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS ~ 0a3UpPyIOTCSs HA  IIUPOKOM  HCIIOJIB30BAHHUU
TEOPETUYECKUX 3HAHMH M METOJMYECKUX YMEHHUH, Ha NPUMEHEHMH pPa3HOOOpa3HBIX CPEICTB
¢u3uueckoil  KyJnbTypbl, CIHOPTHBHOM M  NpO(ecCHOHANBHO-TIPUKIAAHON  (u3nyecKoi
MOJTOTOBKH CTYJIEHTOB.

KonTpoabublii moapasnes. Kputepuem ycnemHocTH OCBOCHHMS Y4eOHOI'O MaTepualia
ABJIIETCSL OLICHKA IPENONABATENsl, YUUTBIBAIOLIAS PezyiAPHOCHb NOCEU|eHUA 00A3amebHbIX
YUeOHbIX 3aHAmuUI, 3HAHUM TEOPETHMYECKOrO pas3jiena IporpaMMbl U BBINOJIHEHHE
YCTAQHOBJICHHBIX Ha JIAaHHBIH CEMECTp KOHTPOJIBHBIX TECTOB 0OOmeld (U3NYECKON W
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIBHBIX T'PYII Pa3IU4YHON CIIOPTUBHON HAINpPaBICHHOCTH.
KP BXOOUT B MpakTUYECKUE 3aHATHS.

4. O0beM y4eOHOM JUCHUILINHBI

Cemectp
Bcero
Buapr yaeGHO# paboThI I cemectp 6 cemectp
3E Axan. 3E Axan. 3E Axan.
9. q. 9.
OO01mas TpyJ0€MKOCTh AUCIUILIUHBI TIO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonTakTHas padora — ayiuToOpHbIE 2 72 1 36 1 36
3aHATHSA:
Jlextuu (JIek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua kouTpoJs: 3ader | 3auer 3ader 3auer
Beero Cemectp
Bunbt yaeOHO paboThI I cemectp 6 cemectp
3B Acrtp. 3B Actp. 3B Acrtp.
q. 9. q.
OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI IO 2 54 1 27 1 27
y4eOHOMY IUIaHY
KonTakTHasi paboTa — ayIMTOPHBbIE 2 54 1 27 1 27
3ansaTus (KP):
Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausarus (I113) 1,8 48 0,9 24 0,9 24
Bua konTpoJis: 3auer | 3auer 3auer 3auer
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AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«OCHOBBI 3KOHOMHUKH U ynpasjeHus npoussoacrsom» (b1.5.05)

1. Henp AWMCHMIVIMHBI: TIOJyYEHHE CHUCTEMBbl 3HAaHUM 00 SKOHOMHYECKHUX
3aKOHOMEPHOCTSIX  (YHKIMOHMPOBAHUS  NPOMBIIUICHHOTO  IMPOU3BOJACTBA B CHCTEME
HAI[MOHAJLHOW 5SKOHOMHUKH, OOy4YeHHE SKOHOMHYECKOMY MBIIUICHHI0O M HCIHOJIb30BaHUIO
[IOJIyYEHHBIX 3HAHUM B IIPAKTUYECKOHN JCATEIBHOCTH.

2. B pe3yabrare wu3yYeHUsl JUCHMILIMHBI O0y4YalIIUiicss MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusAMH:

CIOCOOHOCTBIO HCHOJIB30BaTh OCHOBBI SKOHOMMYECKHX 3HAHHM B paszIMyYHBIX cepax
nestenbHOoCcTH (OK-3);

3HaMb:

— OCHOBBI 9KOHOMHUKH B Pa3INUHbIX chepax )KU3HEACITETbHOCTH;

— METOAbI pa3pabOTKM OMEPATUBHBIX U MIPOU3BOICTBEHHBIX TUIAHOB;

— METOBI M CIIOCOOBI OTIATHI TPY/IA;

ymemn.

— COCTaBJIATh OTYETHI IO BBINOJHEHUIO TEXHUYECKUX 33]IaHNN;

— TOTOBUTH HMCXOJHbIE JaHHbIE AJsi BbIOOpa M OOOCHOBAHMSI HAyYHO-TEXHUYECKHUX H
OpraHM3aLMOHHBIX PEIIEHUI HA OCHOBE SKOHOMMUYECKOTO aHAIN3a;

— pa3pabareiBaTh ONEpPAaTUBHBIC IUIaHBI PAa0OT MEPBUYHBIX MPOU3BOJCTBEHHBIX
Mopa3/IeJICHHI;

enaodemn:

— METOJaMHU M HMHCTPYMEHTAMM MPOBEACHHUS HKOHOMUYECKOTO aHajln3a 3aTpar Hu
Pe3yJabTaTOB ACATENBHOCTH IPOU3BOCTBEHHBIX MOAPA3ICICHUN;

— HHCTPYMEHTaMH IUIAHUPOBAHUS M BBINOJHEHHUS MEPOIPUATHNA MO IMPOU3BOJCTBY
POy KIINH;

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

Monyas 1. BBenenue. OCHOBbI pIHOYHOM IKOHOMHKHU

OKoHOMHUYecKHe mnoTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE NPOU3BOJACTBO U
SKOHOMMYECKHUE OTHOIIeHUs. [Iponu3BoiCcTBEHHBIE BO3ZMOKHOCTH OOIIECTBA U SKOHOMHMYECKUN
BbIOOp. KpuBas mpoM3BOJACTBEHHBIX BO3MOXHOCTEH. 3aKkoH yObIBaromied mpeaesbHON
nosiesHocTHM. TpaauuinonHas sKoHoMuYeckasi cuctema. CoOCTBEHHOCTb: ()OPMBI M IMYTH HX
npeoOpa3oBanus. PbIHOYHBI MexaHM3M crnpoca U npemnoxkeHus. CoBeplieHHAs U
HECOBEpILIECHHAs KOHKypeHIMU. CyIIHOCTh U yCJIOBHSI BO3HUKHOBEHHMS PbIHKA. BUIBI pHIHKOB U
ux crpykrypa. @ynkuun peiHka. ToBap u ero cpoiictBa. Cnpoc M NpPENTIOKEHUE Ha DPHIHKE.
[Tonsitne «dnactuyHOCTh». CoOBeplIeHHass M HECOBEpLICHHAas KOHKYPEHIMU. MOHOMOJIHS.
Onurononus. IloHATue HaUMOHAIBHOW HSKOHOMMKHM, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokazatenu. [loTrpebmenus wu cOepexkenus. [IpomsBoacTBo, 0OMEH ©  pacIpeiciiCHHeE.
[Torpebnenue, cOepexeHne, MHBECTUIIMK TOBAPOB U yciIyr. GHHAHCOBAs CUCTEMA U (PMHAHCOBAS
nojauTUKa obuiecTsa. Hanoru u Hanoroas cucrema.

MopayJb 2. JKOHOMHYECKHE OCHOBBI YIIPaBJICHHS NPOU3BOACTBOM

[Ipeanpusitie Kak CyOBEKT PBIHOYHOTO XO3SHCTBA. DKOHOMHYECKHE 3aKOHBI |
OCOOCHHOCTHM WX TMposABIEHUS Ha mnpeanpuiatud. Ponp cnenuanucra XUMUYECKOU
IPOMBINUICHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM 5SKOHOMHKH. IIpenmpusarne — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBPHOCTH. 3aKOHOJATeNbHas  0asa
IPEIIPUHUMATEIBCKON J1eATenbHOCTH. HopMaTuBHO-IIPABOBBIE AaKThl, PETIAMEHTHUPYIOIINE
NeSTeNIbHOCTh  mpennpustus. OpraHu3aloHHO-TIPaBOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
NEeSITeILHOCTH ¥ KpUTEpHH UX BbIOOpa. @opMbl cOOCTBEHHOCTH. BHEUTHSIS M BHYTPEHHSISI cpefia
npennpusaTus. MatepuanbHO-TeXHUYeckass ©0a3a mpousBoiacTBa. ChIpbeBas W TOIUIUBHO-
JHepreTuueckass 0aza XHMMHUYECKHX TPOU3BOACTB. IIpoM3BOJCTBEHHAss mporpamMma H
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IIPOU3BOJICTBEHHAS] MOIIHOCTD MpeAnpuaTusi. KauecTBo 1 KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIUH.
OKkoHOMHYEecKoe  OOOCHOBaHME BBIOOpPa ChIpbS M TOIUIMBA.  PecypcocOepeikeHue.
AJNbTEepHATUBHBIE HCTOYHUK CHIpbS W DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPChI
npennpusatis. OCHOBHBIE MPOW3BOACTBEHHBIE (DOHABI XUMHUYECKUX MPEANPHUITHIA: TOHSITHE,
KJaccudukanus u cTpykrypa. [loHsTHE U CTpYKTYypa, U OLIeHKa OCHOBHBIX cpecTB. [lokazaTenu
UCIIOJIb30BAaHUsI OCHOBHBIX TPOM3BOACTBEHHBIX (DOHAOB. M3HOC WM amopTu3amus, W OIICHKA
3¢ ()EeKTUBHOCTH HCHOJB30BaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (hOHIOB. BocmpouzBoacTso
OCHOBHBIX cpencTB. OOOpOTHBIE CpEACTBA MPEANPUATHS: TOHITHE, COCTaB U CTPYKTypa.
Hcrounnku dopmupoBanusi 0o0OpPOTHBIX cpeAcTB. OOopayrmBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanbsaple 3anacel Ha npeanpustuu. Tpynosele pecypebl npexnnpusatus. I[lepconan
OPEANPUITHS W €ro CTPYKTypa. D(PGPEeKTHBHOCTh HCIOIB30BaHHUS TIEpCcOHAda W padoyero
BpeMeHH. [Ipou3BOAUTENBHOCTh TpyAa W oruiata Tpyaa. OpraHuzamnus 3apaOOTHOM TUIaThI Ha
npennpustTud. I[Ipou3BoAUTEN HOCTh TpyAa: MOHATHE, MOKa3aTed M METOJbl H3MEpeHUs.
NunuBuayanpHass W OOIIECTBEHHAsT NPOU3BOIUTENBHOCTh Tpyna. PesepBel u  (hakTOpsI
MOBBIIICHUSI TPOU3BOJUTENBLHOCTH Tpyna. PopMmbl, CUCTEMBI U pa3Mep OIUiaThl TpyJda Ha
PEIIPUITHH.

Monayab 3. TeXHUKO0-3KOHOMHYECKH A AHAJIHU3 MHIKEHEPHBIX PelIeHn i

Jloxonel W pacxodbl Ha TPOU3BOJCTBO, M PEATHM3AIMI0 MPOAYKIUU MPEIIPUSITHS.
W3nepxku TPOU3BOACTBA MPOAYKIMH (CEOECTOMMOCTH), MNPUOBUIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha TMPOWM3BOACTBO M pEATH3AIMI0  POAYKIUU
(cebecrommocTth). Buasl u 3HaueHwe knaccubukaruu 3atpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEXHUKO-)KOHOMHUYECKUN aHaIW3 WHKEHEPHBIX
pemienuii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOACTBO U peaTH3alUI0 NPOAYKLUUU B
KOMIUICKCHBIX Mpou3BoAcTBax. (OCHOBHBICE TIyTH CHIDKEHHUS 3aTpaT Ha TPOU3BOICTBO
npoxykiuu. Jloxoasl mpennpusitusi. [lonsatue mpuObUIM U 10X0Aa MPEANPUATUS, METOIbI HX
pacuera. PeHtabenpHOCTh, €€ BUABI M METOABI pacdera. [lyTH TMOBBINICHUS TPUOBUTA H
penTtabenbHOCTH Ha mnpeanpusatusax. lLleHooOpasoBanue u 1eHoBas mnonutuka. llena Ha
OPOAYKIMIO W TPUHIMIBI IIeHooOpazoBaHus. Buapl meH. CTpykTypa IIE€HBI, CHUCTEMa IICH.
B3anmocBs3u 1ieH u  umsnepkek. lleHoBas monuTuka. Pa3paboTka II€HOBOWM CcTpaTerwm.
OUHAHCOBO-KPEIUTHBIC OTHOIICHUS MPEANPUATHNR U cucTeMa HaimorooOnoxeHus. [loHstue,
COCTaB U CTpPyKTypa ¢uHaHCOB mnpeanpusatus. llpuHuunel Hamoroobnoxenus. Hamoru u
TUTATEXKH, YCTAHOBIIEHHBIC 3aKOHOJATEILCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U
CPOKH YIUIaThl Hajora B OIOJIKET.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 4,0 144
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS 1.33 48
Jlexuuu (Jlek) 0.89 16
[Ipaktuueckue 3anstus (113) 0.44 32
CamocrositesibHas padora (CP): 1,67 60
KonTakTHas camocrosTenbHas padboTa L67 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 60
Bua xouTpoJis:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTALIHS 1,0 0,4
IHoaroroBka K 3K3aMeHy 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH
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B 3auernbIX B actp.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS 1.33 36
Jlexmuu (Jlek) 0.89 12
[Ipaktuueckue 3anstus (113) 0.44 24
CamocrositesibHas padora (CP): 1.67 45
KonTakTHas camocTostensHas padoTa L67 -
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 45
Bua xonTpoJs:
OK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTALIHS 1,0 0,3
IoaroroBka K 3K3aMeHy 26,7
BuJ UTOroBOro KOHTPOJIA: JIK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl IUCHUNINHBI
«MartemaTuka» (b1.5.06)
1. Ieab u 3agaum AU CHUNIMHBI

Heas aucuumiIMHbl — (GOpMUPOBAHHE Yy CTYJCHTOB CHUCTEMBl OCHOBHBIX IOHSTHH,
HCIIOJIb3YEMBIX Ul IOCTPOCHHS BAXKHEUIINX MATEMATHYECKUX MOJEICH, M MaTeMaTH4EeCKHX
METOJIOB JIJISl ONIMCAHUS PA3INYHBIX XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB..

3agaun IMCUMILUIMHBI - co3/aHue (yHIaMEHTAJIbHOM MaTeMaTHdecKoW O0a3bl, a TaKkKe
Pa3BUTHIO HAaBBIKOB MAaTE€MaTHMYECKOI'O MBIIIJIEHUS W MCHOJIb30BAaHUS MX [UISl pELICHUS
IIPAKTUYECKUX 3a7ad.

Pabouas mnporpamma aucuMIUIMHBI «MareMaTHKa» COCTaBJI€Ha B COOTBETCTBUH C
PEKOMEHIAUMAMA  METOJUYECKOM KOMHMCCHMM M  HAKOIUICHHOIO OIIBITa  IIPENOJABAHUS
TUCUMIUIMHBL Kadenpoit Beiciield Marematuku PXTY um. J[.M.MengpeneeBa. IIporpamma
paccunTaHa Ha U3y4YEHHUE Kypca B TEUEHUE TPEX CEMECTPOB.

2.  TpeOoBaHus K pe3y1bTaTaM OCBOCHMS JMCIHUIIIHMHbBI

N3yuenne aucuuminHsel «MaTeMaTHKa) IpU MOATOTOBKE 0OAaKaJaBpOB MO HANPaBJICHUIO
22.03.01 MarepuajioBeJeHHe H TEeXHOJIOTMM MAaTepHAJOB, NPOYUIL TOATOTOBKHU -
«MarepuajioBelecHHe M TEXHOJIOTMHM HAHOMATEPHAJIOB M HAHOCHCTEM» HAINpaBICHO Ha
IpUOOPETEHUS CIETYIOINX KOMIETEHIUI:

2.1. O6wmenpodeccuoHanbHbIE:

- TOTOBHOCTb NPUMEHATh (YHIAMEHTAJIbHbIE MaTEMAaTUYECKHE, €CTECTBEHHOHAYYHBIE U
oO0IIenH)XeHepHbIe 3HaHus B npodeccronanbhoi aesarenbHocTr (OITK-3).

B pesyabTare u3y4yeHus JMCUHMILIMHBI CTYACHT JOJI/KEH:

3HATh:

- OCHOBBI Qg epeHIaTbLHOTo u
UHTETPaJIbHOT0 UCUHCICHUS, MU HepeHInaIbHBIX YPaBHEHHH

—MaTeMaTUYECKUE TEOPUHU U METOABI, JIEKAIIUE B OCHOBE IMOCTPOEHUS MATEMAaTUYECKUX
MOJCTICH;

— OCHOBBI IPUMEHEHUSI MATEMATUYECKUX MOZEIIEH U METOZIOB.

yMeTb:

— BBIOMpPATh MaTeMaTUYeCKHe METO/IbI, IPUTOIHBIE IS PEIIeHUs] KOHKPETHOH 3a/1a4u;

—HCIO0JIb30BaTh MAaTEMaTHUYECKUE MOHATHUS, METOABI U MOJEIM JJs ONMCAHUS Pa3IMYHbIX
IIPOLIECCOB;

- BBISBJIAITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, JIeXKAllue B OCHOBE
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KOHKPETHBIX IPOLECCOB;

—UCI0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUUECKONH 00pabOTKHU TaHHBIX;

— IPUMEHSTh MATEMaTH4YECKHE 3HAHUSI Ha MEXIUCLUIIMHAPHOM YPOBHE.

BJIA/IETh:

—OCHOBaMHU (PyHIaMEHTaJbHBIX MaTeMAaTUYECKUX TEOPHM M HaBBIKAMHM HCIIOJIb30BAHMS
MaTeEMaTUUYECKOT0 anrnapara.

3. Conep:kanue pa3aesoB JUCHUILIHHbI

1 CEMECTP

BBenenue. IIpeamer m Meronpl mMaremaTuku. OmnucaHue OCHOBHBIX pa3/elioB Kypca.
CrpykTypa Kypca 1 paBuiia pEITUHIOBOW CUCTEMBI.

Pasznea 1. DiiemeHTHI aj1re0pbl.

YucnoBele MHOXeECTBa, KoMIUlekCHble uucia. Omnpenenurenn II u III mopsaxos.
BekTopbl: OCHOBHBIE MOHATHS, CKAJIIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuThueckas TeoMeTpus: IpsiMas Ha IIockocTH, kpusble I mopsaka. Martpuisl: aelcTBus
HaJ MaTpUllaMU, TIPUBEJCHUE K CTyleH4YaToMy BUay U Buny ['aycca. Panr matpunbl. O6patHas
matpuna. Teopema Kponekepa-Kamennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHui. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTuaasie Gopmsl.

Paznen 2. ®@yuknusi oaHoii mnepemenHoil. Ilpenen ¢ynkunu. HenpepbiBHOCTH
byHkun.

@yukiusa. CrnocoObl 3ananus GyHkmu. DnemeHtapabie pyHkuuu. [Ipenen QyHkmm B
touke. OpHOcTOpoHHHME mpenensl. Ilpeaensr Ha OeckoHEYHOCTH. bBECKOHEYHO Majbie W
O6eckoHeuHO OoubIIMe (PYHKIUHU, X CBOMCTBA U B3aUMOCB3b. OCHOBHBIE TEOPEMBI O Mpeaeiax.
[lepBbIii W BTOpOW 3amMeuaTenbHBIC Mpeneiasl. HempephlBHOCTH (YHKIMM B TOYKE M HaA
npomexxyTke. CBoiicTBa (yHKIMH, HEMIPEPHIBHBIX HAa OTpe3Kax. TOYKH pa3pbiBa PyHKLIUU U UX
Kiaccudukarms.

Pazpnen 3. Indpepennuanbaoe ucunciaenne GyHKIUU OHON MepeMeHHOI.

[IpousBogHass (GyHKIHMHA, €€ TEOMETPUYCCKUM M MEXAaHWYECKHH CMBICI. YPpaBHCHHS
KacaTenbHON M HopMmanu. [IpaBuna nuddepenumpoBanus. Tabnauma OCHOBHBIX HMPOU3BOIHBIX.
HudbdepennmpyeMocTs (QYHKIIUU: OMpeAeNieHHe, TEOPEMBI O CBS3M HEMPEPHIBHOCTU H
muddepeHmpyeMoctd  GYHKIMM M C  CYIIECTBOBaHMEM Tpou3BojgHOW. Juddepenunan
byHKIMH: ompeaeneHne, cBoicTBa. [IpomsBomHas cioxkHoi ¢yHKIUKA. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucuncnenus: Poms, Jlarpamxka, Komm. IIpasuno Jlonurans (packpsitue
HeomnpeneneHHocTei). I[Ipou3BogHBIE  BBICIIMX  TOPSAAKOB. MOHOTOHHOCTh  (DYHKITHH:
oTpesieieHue, HeOOXOIUMbIE U JIOCTaTOYHBIE YCIOBHs. DKCTpeMyM (YHKIMHU: OIpeaesieHHe,
HEOOXOMMbIE U JOCTAaTOYHBIE yCIOBUS. BBIMYyKIOCTh, BOTHYTOCTh U TOYKHU Iepernda rpaduka
(GyHKLIMU: ompeneseHusi, He0OOX0AUMBIE M JTOCTATOYHBIE YCIIOBHS X CyllecTBoBaHUs. OOmas
cxema uccieioBanus GyHKIUN, TOCTPOEHUE UX TPadUKOB.

Pasnen 4. UnTerpanbHoe ncunciaeHue GyHKINH OHOI NepeMeHHOM.

[TepBooOpasnas ¢yukmus. HeompeneneHHbIi WHTErpall W ero cBoicTBa. Tabmuia
OCHOBHBIX MHTETpajioB. MeTO bl HHTETPUPOBAHUS: HEMIOCPEICTBEHHOE UHTETPUPOBAHUE, METOT
MOJICTAHOBKM, HWHTETPUPOBAHUE [0 YAaCTAM, WHTEIPUPOBAHHUE PAIMOHATIBHBIX JPOOEi,
UHTETPUPOBAHHE  HEKOTOPBIX  HMPPALMOHAIBHBIX U TPUTOHOMETPHUUYECKUX  (PYHKIIHUIL.
OnpeneneHHbli UHTErpall, €ro reOMETPUYECKUN CMBICI, €ro CBOWCTBa. Teopema O cpenHem
3Hayenuu. ®opmyna HeroTona-JleiiGnuma. 3aMeHa nepeMeHHOW U UHTETPUPOBAHKE 10 YaCTSAM B
orpezieIiecHHOM MHTerpajie. Beruucienue miomaaen miockux Guryp u o0beMoB TeJ BpallleHus ¢
MIOMOIIBIO OMpEENICHHOro MHTerpaiga. HecoOCTBEHHBIE MHTETpajbl: ONpEAETICHUs, CBOMCTBA,
METO/1bI BEIYHMCIICHHUS.

2 CEMECTP

Pasznea S. IudpPpepenunanbroe ucuncienne GyHKIU HECKOJIbKUX MepPeMeHHbIX.

@OyHKIMK ABYX M 0Ooyiee NEpEeMEHHBIX: OmpeieseHue, o0aacTh omnpenaeneHus, o01acTh
CyIlIECTBOBaHUS, F€OMETpUYECKass WHTEpIpETalus, JIMHUA YPOBHSA, U IOBEPXHOCTH YPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIE MPOU3BOJHbIE (HA pUMepe (PYHKIMHU JBYX MEPEMEHHBIX).
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HudbdepennmpyeMocts  GyHKIMH:  ONpeAesieHne, CBa3b  auddepeHnupyeMocTn ¢
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHUEM YAaCTHBIX NPOU3BOAHBIX. JloCTaTouHbIE YyCIIOBUS
muddepermupyemoctd  pynkiuu.  JuddepeHmupyeMocts  CIOXKHOW  (QYHKIMH, TTOJTHAS
npousBonHas. Juddepenumman QyHKIMM ABYX MEpPEMEHHBIX, €ro HWHBAPUAHTHOCTD.
HudbdepennmpoBanne (QyHKIIMA OJHOM W JBYX NEPEMEHHBIX, 3a/JIaHHOW HEsBHO. YacTHBIC
npou3BOHBIE U Ju(pdepeHInanbl BBICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMEIIaHHBIX
OPOU3BOAHBIX (A7 (YyHKUMM JBYX TEPEMEHHBIX). AHAJIUTHUYECKUH TMPU3HAK IOJIHOTO
muddepennmana. [IpousBoaHas Mo HampaBICHUIO: onpeaeneHue, GopMyia s ee BEIYUCICHUS.
['paguieHT M ero cBoHcTBAa. OKCTpeMyMbl (GYHKIMM JBYX TEPEMEHHBIX: OMNpEIEICHHUs,
HEOO0XOIMMOE M JIOCTaTOYHOE YCJIOBHS CYILECTBOBAHHUS IKCTPEMyMa. YCIIOBHBIH IKCTPEMYM:
orpezeNieHue, METOJbl HAXOKIEHHUS TOYEK YCJIOBHOTO SKCTpeMyMa (MpsIMOM METOA M METO[
MHOXxHTenen Jlarpanxka). Hanbonpiiee u HaumMenblee 3HaueHUs YHKINUU JBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIaCcTH.

Pa3nen 6. KpaTHbie nHTErpasl.

JIBOWHOW HHTErpajl: OmpeAesieHuEe, TE€OMETPUYECKH CMBICH, CBOWCTBa. Teopema o
CpPEIHEM 3HAYEHUU [BOMHOIO MHTErpayia. BpluuciaeHue NBOMHOIO MHTErpajga B JE€KapTOBOM
CHCTeME KOOpAMHAT. BbluMcClieHHE ABOMHOIO HMHTErpajia B MOJISIPHOM CUCTEME KOOpJUHAT.
Wnrerpan Oiinepa - Ilyaccona. IlpunokeHus [BOMHOrO WHTErpajia: BBIYMCIEHHUE IUIOLIAAN
IUIOCKOM 001acTu, 00bemMa HUIUHAPUIECKOTO Tea, TUIOaAd MOBEPXHOCTH, MAcChl INIACTUHKHU C
3aJJaHHOM  IUIOTHOCTBIO, KOOpPJAMHAT LIEHTPAa TSDKECTH IIJIACTUHKU. TpOHHOM HMHTErpa:
omnpeneneHue, GU3NIECKUi 1 TEOMETPUUECKHA CMBICII, CBOMCTBA, TEOpEMa O CPETHEM 3HAYCHUHU
TPOMHOr0 MHTErpaja. BerunciieHne TpPOMHOTO MHTErpaja B JI€KapTOBOM CHUCTEME KOOpPAUHAT, B
WIMHIPUYECKUX U cepuueckux KoopAauHatax. [IpuioxeHHss TpPOMHOrO HWHTerpaa:
BBIYHUCIICHHE 00BEMa, MacChl TeJa C 3aJaHHON TNIOTHOCTBIO, KOOPJIMHAT LIEHTPa TSKECTH Tea.

Pazngen 7. KpuBoJimHeiliHble U MOBEPXHOCTHbIE HHTErPAJIbL.

KpuBonuHelHpli HMHTErpaJl MO KOOpAMHATAM: OIpeneseHne, (U3NYECKUN CMBICI,
CBONCTBA. Bhruncienne KpuBOJIMHEHHOTO HHTETpana. DopMyia AJis BEIYUCICHHUS PaOOTHI MpHU
NEPEMEIICHUN MaTEPUAIbHOM TOYKH B CUJIIOBOM I10JI€ BIIOJIb HEKOTOpOro mytu. Popmyna I'puna
JUISL BBIYMCIICHUS KPHUBOJIMHEMHOrO MHTErpaja IO 3aMKHyTOMY KOHTYypy. HesaBucumocts
KPUBOJMHEHHOTO WHTErpaja OT IyTH MHTETPHUPOBAHUSA: HEOOXOAUMOE U JOCTATOUYHOE yCIOBHE
HE3aBHCHUMOCTH, KpUTEpHUl He3aBUCUMOCTH. [loTeHIManbpHoe 1nose, NoTeHuuaabHas QyHKIUS U
ee BBIUMCIICHHE. BpbluKcieHne KpPUBOJMHEHHOIO MHTErpajga, HE 3aBUCSIIEr0 OT IIyTH
uHTerpupoBanus. [loBepXHOCTHBIN HHTETpa: onpeaeneHre, GU3nUecKuil CMbICT, BBIYUCIICHUE B
JeKkapToBoil cucteme koopauHat. Teopema ["aycca-Octporpaackoro. ®opmyna Ctokca.

3 CEMECTP

Pasnen 8. Iuddepennuanbabie ypaBHeHHUs IEPBOro MOPSAAKA.

Huddepennnanbiable  ypaBHEHHs: ONpElEleHHe, TMOPSA0K, pelieHue, Teopema
CYULIECTBOBaHMS M €IUHCTBEHHOCTH pertenus. 3agaya Koum. /luddepennuansabie ypaBHEeHUS C
pa3nensommuMucs nepeMeHHbIMU. OIHOPOJHBIE YpaBHEHHs [-TO mopsjaka: ompeneiaceHue u
MeTOA pelleHus. JIMHenHble ypaBHEHMS [-TO mopsaka: OIpENeIeHHE MU METOJ PEILICHUS.
VYpaBuenust bepuymnu: ompenenenue u meton peuieHus. uddepeHunanbHbie ypaBHEHUS B
NOJHBIX AuQQepeHnnanax: onpeaeaeHue U METOJ pelieHus. MHTerpupyromuil MHOXKUTEIb:
omnpejeNieHue, CBEACHHE K YpPaBHEHHIO B TMOJNHBIX JauddepeHimarax ¢  MNOMOUIbIO
MHTETPUPYIOLIETO MHOXKHUTEIIS.

Paznen 9. IudPpepenuunaibubie ypaBHeHHs] BTOPOT0 MOPAIKA.

Juddepennuransabie ypaBHEHUS] BTOPOTO MOPSAKA, JOIMTYCKAIOIIUE TOHMKEHUE TIOPSIIKA.
Jluneitnbie nuddepeHnranbHble YpaBHEHUSI BTOPOTO IMOpsiKa: OMpeesieHue, OJAHOPOAHbIE U
HEOJTHOPOJAHBIE JIMHEWHble YypaBHeHHMs. C(BolicTBa pemieHui. JIMHelWHas HeE3aBUCUMOCTh
bynkumii. Onpenenutenb BpoHckoro u ero cBoicTBa. TeopeMbl 0 CTPYKTYpe OOIIUX pemIeHui
JMHEWHBIX OJHOPOJTHBIX M JMHEHHBIX HEOJHOPOAHBIX TU(PEpeHIINATbHBIX YPAaBHEHUH BTOPOTO
nopsiaka. OyHnaMeHTalnbHAas CUCTEMA PEUICHUH JTMHEHHOTO OAHOPOIHOTO AU(PepeHnaibHOro
ypaBHEHHs BTOPOTo nopsaka. JIuneinsie onHopoauble auddepeHnnanbable ypaBHEHHS BTOPOTO
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NOpsAZIKa C MOCTOSIHHBIMU KO3 duumeHTaMu: Meton Jiiepa Uil peuieHHsl 3THX YpaBHEHUM.
JluneliHble HEOJHOPOAHbIE MU (EepeHIInaIbHBIE YPAaBHEHUS BTOPOTO MOPSIKA C MOCTOSITHHBIMU
kod(durmeHTaMu: MeToJ] Toa00pa YaCTHOTO PEIICHUS 3TOrO ypaBHEHHUS C IMPaBOM YacThiO
CHEIMAJIBHOTO BHJA MW METOJ BapualMM IMPOU3BOJBHBIX IIOCTOSIHHBIX. JIuHElHbIE
muddepeHIManbHbIe YpaBHEHUS 7-TO TOPSJKA: CBOWCTBA PEIICHUN, TEOPEMbI O CTPYKTYype
o0riero pemeHus. AJITOPUTM TOCTPOEHUS OOIIEro pemeHus JUHEeHHOro nuddepeHInanIbHOTo
YpaBHEHUS n-TO MOPSJIKA C TOCTOSTHHBIMU KOA(pUITUEHTaAMHU.

Pasnen 10. Cucrems! 1 pepeHIHAIBHBIX YPABHEHUI.

Cucrembl nuHEHHBIX AudQepeHIaNbHbIX YPaBHEHUN IEPBOrO MOpsIKa, pelIeHue
METOI0M HCKItoueHHs. CUCTeMbl TMHEHHBIX IU((HepeHIInANIBHBIX YPAaBHEHUH IEPBOrO MOPsIKa,
METOJI BapHallMMi MPOU3BOJIbHBIX MOCTOSAHHBIX. CHCTEMbI JIMHEHHBIX OJHOPOJHBIX YpaBHEHUM
[EpBOT0 TMOpPSJIKAa C MOCTOSHHBIMHU Kod(duuueHtamu, meton OIitnepa. CucTeMbl JHMHEHHBIX
HEOHOPOAHBIX MU depeHITnaIbHBIX YPaBHEHUH C TOCTOSHHBIMU KOA()PHUITHEHTAMHY.

Pasnen 11. UncnoBble 1 pyHKIMOHATBbHBIE PABI.

UucnoBble psibl: OCHOBHBIE MOHATHS, CXOIUMOCTb psaa. HeoOxomumblil mnpusHak
cxogumoctu psga. CBolicTBa cxopasiuxcs psanoB. JlocTaTodyHble NPU3HAKK CXOIUMOCTU
3HAKOIOJIOKUTENBHBIX PSJIOB: HMHTErpaibHbId mpusHak Koim; mpusHaku cpaBHEHHS DSIIOB;
npusHak [lanambepa; paaukanbabiil npuszHak Kommu. Psaapr [upuxiie. 3nakouepeyonuiics psa:
ompeneneHue, npusHak JleiOHuma. AOGCOMIOTHAS U YCJIOBHAs CXOJMMOCTh 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHANBHBIE psfbl. CTENEHHBIE PAIBL: ONpeneneHue, Teopema Abems, HHTepBal
CXOJMMOCTH, paanyc cxoauMmoct. CBOMCTBa cTeNeHHbIX pAnoB. Psaael Teitnopa m Maknopena:

ompesieNieHue, YCIOBUS CXoauMocTu psiia Teitmopa k ucxomHoit pynkuuu. Jlemma lim LA

ey 11

st Vx € R. Jloctatounble ycioBusi cxogumocTu psaa Teinopa. ANTOpuUTM pasiloKeHUs
dynkmuu B pax Maknopena. OcHOBHBIE pasloxeHHs (QyHKImii: e, sinx, cosx, In(l+ x),

(1+x)', arctgx , arcsinx B pan Maknopena. Pasnoxenne Qynxumii B psa Teiinopa ¢

IOMOIIIBI0  OCHOBHBIX pa3iokeHui. [IpuMeHeHHe CTENeHHBIX pAIOB: NPUOIIMIKECHHBIC
BBIYHCIICHHUSI, MPUOIMKEHHOE perieHue nuddepeHIuanbHbIX ypaBHEHH.

4. O0beM yueOHOM JUCUMIIJIMHBI

Cemectp
Bu yuedHoili paGoThl Beero 1 2 3
ry P AKan. AKkan. 3E AKaj. 3E AKan.
3E 3E
q, q, q, q,
O01mas Tpya10eMKoCTh 15 540 : - 4 144 . 216

JAUCHHUITITHHBI

Konrakrnas pabora — 53 | 193 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ayJIUTOPHbIE 3aHSATHSI:

Jlexnun 2,65 96 0,89 32 0,89 32 0,89 32

[Tpaktuueckue 3ausatus (I113) 2,65 96 0,89 32 0,89 32 0,89 32

CamocTosiTesibHAsi padoTa 7,7 276 3,22 116 1,22 44 3,22 116

KoHTakTHasg caMocTosTelILHas

pabota 0,4 0,4 0 0
CamocrosiTebHOE U3yUYCHHE 77 3,22 1,22 3,22

275,6 115,6 44 116
pa3zesoB AUCITUTLIMHBI
Bua xoutpoasi — 3auer ¢ . i
OLIEHK O
Buja kouTpoJisi — JK3aMeH 2 72 1 36 1 36
KonTakTHas padora —
NMPOMEeKYTOYHAS 2 0,8 1 0,4 1 0,4
aTTecTanus
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IMoaroroBka Kk 3K3amMeHy. 71,2 35,6 35,6

3auer ¢ JK3aMeH JK3amMeH
Bua uToroBoro KOHTpoJIs: .
OLIEHKOM
Cemectp
Buj yueOHo# padoThl Beero 1 2 3
Y P AcTp. AcTp. 3E AcTp. 3E Actp.
3E u 3E a a a

O0mas Tpy10eMKOCTh
AUCHHUIITHHBI

15 405 5 135 4 108 6 162

Konraxraas paGora — 53 [ 143,1 | 1,78 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06
ayJUTOPHbIE 3aHSATHSI:

Jlexuun 2,65 | 71,55 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03

[Tpakruueckue 3anstus (I13) | 2,65 | 71,55 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03

CamocrosiTesibHas padora 7,7 1207,9 | 3,22 | 86,94 | 1,22 | 32,94 | 3,22 | 86,94

KonraktHas
CaMOCTOSTENIbHAs paboTa 0.3 0.3 0 0
CamocTosiTeTbHOE U3YUCHHE 77 3,22 1,22 3,22
207,6 86,64 32,94 87,2

pa3iesnoB AUCITUTIITMHBI
Bua xontpoJisi — 3auer ¢ n n
OLlEHKOM
Buja koHTpoOJIsi — JK3aMeH 2 54 1 27 1 27
KonTakTHas padora —
MPOMeKYTOYHAas 0,6 0,3 0,3
aTTecTamus 2 1 1
IoaroroBka K 3K3aMeHy. 53,6 26,7 26,7

3auer ¢ IK3amMmeH 9K3aMeH
Bua uToroBoro KOHTpoJIA: -

OLlEHKOM

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«O0mas u Heoprannuyeckast xumus» (b1.6.07)
1. eap AUCHMIVIMHBI — TPHOOpETeHHWE 3HAHMKM W KOMIETEHIMH, (OPMHpPOBAHUE
COBPEMEHHBIX MPEJCTaBICHUN B 00JJaCTH TEOPETUUECKUX OCHOB XUMHH U XUMHH 3JIEMEHTOB.
2. B pe3yabrare mu3y4eHHMs [AUCHUIUVIMHBI O0y4yawuuiicsi M0 mNporpaMmme
0akaJjlaBpuaTa J10JI7KeH:
Obradamye ClenyOIMUMHA KOMIETEHITHSIMU:
— CHOCOOHOCTBIO UCHOJIBL30BaTh B MPO(HECCHOHATBFHON EATENIbHOCTH 3HAHUS O MOIX0axX
U METOJIax MOJYyYEHHs Pe3yJbTAaTOB B TEOPETUUYECKUX M IKCHEPUMEHTATBHBIX HCCIEIOBAHUSIIX
(OIIK-2);
—TOTOBHOCTHIO NIPUMEHATh (yHIaMEHTAIIbHbIE MaTeMaTHYECKHEe, €CTeCTBEHHOHAYYHbBIE U
oO1enHKeHepHbIe 3HaHUs B MpodeccuoHanbHou nesrensHocTH (OITK-3).
3Hamu:
— DJIEKTPOHHOE CTPOECHHUE aTOMOB U MOJIEKYJI;
— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COEIMHEHUSIX PA3HBIX TUIOB, CTPOCHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUH;
—OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMUYECKUX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;
— METO/Ibl OTIMCaHUsI XUMUYECKUX PAaBHOBECHI B paCTBOpAX JEKTPOJIHUTOB,
— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHUN;
—TOJIy4YeHUE, XUMHUECKHE CBOMCTBA MPOCTHIX U CJIOKHBIX HEOPTraHMYECKUX BEIIECTB.
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Ymems:

— BBINOJIHATH OCHOBHBIE XHMHYECKHE OIEpalud, OMNPENEsATh TEPMOJIUHAMUYECKUE
XapaKTEPUCTUKA XUMUYECKUX PEAKLU U PAaBHOBECHBIEC KOHIIEHTPALMU BELIECTB;

— HCIOJIb30BAaTh OCHOBHBIE XMUMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIE
JaHHbBIE JJIs1 pelieHus TpodecCHOHaIbHBIX 3a1a4;

— TMPOTHO3UPOBATH BIMSHHUE PA3NUYHBIX (DAKTOPOB HA pPABHOBECHE B XUMHUYECKHX
peaKIusx.

Braoemy:

— TEOPETHYECKUMHU METOJAMH ONMCAHUSl CTPOCHHMS M CBOMCTB IPOCTBIX M CIIOKHBIX
BEUIECTB HAa OCHOBE AJIEKTPOHHOI'O CTPOEHMSI MX ATOMOB M IIOJIOKEHUS B IEPUOJUYECKON
CHUCTEME XMMUYECKUX HJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH pa0OTHI B XUMUYECKOU T1ab0paTopuu;

— DKCINEPUMEHTAJbHBIMU METOJaMU ONPEIEICHNUS HEKOTOPhIX (PU3MKO-XUMHUUECKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.

3. KpaTkoe coaep:xanue TUCHHUIIHHBI

Pa3zoen 1.1IpuHINTIEI XUMUT

1.1 Ctpoenue aroma.
BonHoBbIe cBoiicTBa MaTepuanbHBIX OO0BEKTOB. YpaBHeHue e bpoitnsg. CooTHolieHue
HeonpeneneHHoctei ['elizendepra. [lonsTre o kBaHTOBOW MexaHMKe U ypaBHeHuu lllpeaunrepa.

1.2 Ilepronnyueckuii 3aKOH M IEPUOAUYECKAs] CUCTEMA.

CoBpemenHas (opMyJIHpOBKa Mepruondeckoro 3akoHa. [leproauueckast cuctema u ee CBsi3b CO
CTPOCHUEM aTOMOB. 3alOJHEHHUE AJICKTPOHHBIX CIOEB M 000JIOUEK aTOMOB B NEPHOAMYECKON
cucteme aeMeHToB /.M. Menpaeneera.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

CreneHn OkuCleHMs. BaxxHellime OKUCIUTENIM W BOCCTAaHOBUTENW. BaxkHelmme cxemsl
MpEeBpAICHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUSX.

1.4. Xumnueckas CBs3b U CTPOEHUE MOJIEKYJI.

KoBasieHTHas1 CBsI3b, OCHOBHBIE IOJIOKEHUS METO/Aa BaJEHTHBIX CBs3eil. PaccMoTpenue cxem
MEePEeKpbIBAaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHUM CBA3eil B MoJjekynax. [ mOpunmzanus
BOJIHOBBIX (DyHKIMH. OCHOBHBIEC MOJIOKEHHSI METOJIa MOJIEKYJIIpHBIX opOuTaneit (MO JIKAO).
Metox I'mmnecnin.O0mme CcBeeHUS O KOMIUIEKCHBIX —COCIUHEHMSAX, HUX CTpPOEHHE.
MexMorneKyiisipHas 1 BHyTPUMOJIEKYJISIpHAS. BOAOPOIHAsA CBA3b. IOHHAs CBA3b Kak MpeAesIbHbIN
Cy4yail KOBaJICHTHOU CBsi3M. OOIIHE TPEICTaBICHUS O MEXMOJICKYJISIPHOM B3aUMOJCHCTBUU:
OpPUEHTALIMOHHOE, NHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOAECUCTBHUS.

1.5. TloHsATHE O XMMHUYECKON TEPMOINHAMUKE.

Tepmonunamuueckue QYHKIUA COCTOSHHS (XapakTepucTH4eckue GyHKIUH). BHyTpeHHss
DHEPTrUsl U SHTAIBINSA, UX QU3NUECKUN CMBICI. TepMOXUMHS ¥ TEPMOXUMUYECKUE ypPaBHEHUS.
3akoH ['ecca u ciaeactBus u3 Hero.lloHsTre 00 SHTpONMH, aOCOTIOTHASI YPHTPOIHUS M CTPOCHHUE
BellecTBa. VI3MeHeHre SHTPONMY B pa3IMYHbIX IIpoLEccax.

1.6. [ToHsITHE O XMMUYECKON KUHETHKE. XUMHUUECKOE PaBHOBECHE.

OnHocTauiiHbIE W CIOKHBIE pEakluH. 3aKOH JEHCTBYHOIMX Macc. KoOHCTaHTa CKOpPOCTH
peakuuu. MOJIEKYISIpHOCT W MOPSAJOK pEeaklUu. 3aBUCUMOCTb CKOPOCTU pEaKLUU OT
TEMIIEpaTypbl; SHTAJIbIINA AKTUBALUU. | OMOTEHHBIN U T€TEPOrCHHBIA KaTaJIN3.

HctuaHOE M Kaxyiieecss paBHoBecusi. KoHCcTaHTa XUMHUYECKOTO paBHOBecHs. DHeprus [ n6oca,
ee CBs3b C dSHTponHed M sHTanbnue. duszndeckuil cMpica 3Hepruu ['166ca. DHTPONUNUHBINA U
SHTANBNMUUHBIN (akTopbl mpomecca. CBa3p AG’; ¢ KOHCTaHTOM paBHOBecHus. CMelieHue
XUMHUYECKOro paBHOBecus, npuHuuI Jle-lllarense — bpayHa.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.
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[Tpoueccel, conpoBokaaronie o0pazoBaHue >KUIKUX UCTUHHBIX PACTBOPOB HEIIEKTPOIUTOB U
AJNIEKTPOJUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMUPOBAHHBIE  BNEKTpoNUThL.  CTeneHb
nuccormanuu. Koncranra auccounanuu. PaBHoBecue B cucTeMe, COCTOSIIEH M3 HACHIIIEHHOTO
pacTBopa MaJOpaCTBOPUMOIrO SJIEKTPOJIMTAa M €ro KpUCTaJUIOB. PaBHOBecHe B pacTBOpax
KOMILJIEKCHBIX COEIMHEHWI. PaBHOBecHe AMCCOLMAMK BOJBI, HOHHOE MPOU3BEACHUE BOJABI U
€ro 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'naponns conen.

Pa3zoen2. Heopranndeckas XUMHus

2.1.XuMus s-31€MEHTOB. 2.2. XUMHS P- SJTIEMEHTOB.

Bonopoa-nepBelil 31eMEHT MEPUOAUYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoau4eckoil CUCTEMbl. 3AKOHOMEPHOCTH B W3MEHEHUU
DIIGKTPOHHBIX KOH(PUTYpalUi, BEIHMYUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH ¥ JHEPTHU
WOHU3alIMM aTOMOB. TUIIMYHBIE CTENIEHU OKHUCJICHMS. XUMHUYECKHE CBOMCTBA IIPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBAX OCHOBHBIX THUIOB coeauHeHuid. [Ipupognbie
COCIMHEHMUS, TIOJyYEHUE U IPUMEHEHHUE.

2.3. Xumus d-anemenToB.2.4. Xumus f- 31eMEHTOB.

OnemeHThl 3-12 rpynmn nepuoauyYecKol CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHECHHH
AIIEKTPOHHBIX KOH(PUTYpALIMii, BEJTMUUH PAINyCOB, YHEPTUU MOHU3AINN, XapaKTePHBIX CTETICHEN
OKHUCJICHHS, KOOpPJIUHAIIMOHHBIX dYHcel aToMoB. I[lpuponHble coeauHEeHMs, TOIy4YeHHE U
COTOCTaBJICHHE (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHne M CBOWCTBA
OCHOBHBIX THUIIOB coequHeHnii. Oco0eHHOCTH f- DJIEMEHTOB.

4. O0beM y4eOHOI TN CIUNJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunsl yueOHoI paboThI B3au. | Bakax. | B3au. | Bakan. | B3au. | B akan.
el gJacax el Jacax eIl gacax
(IDLEE T 3L ORI 12 432 7 252 5 180
JHCHUILVIMHBI 0 Y4e0HOMY IIAHY
Konraxruas padora - 6,23 224 356 | 128 | 2,67 96
ay/IMTOPHBIE 3aHSTHS:
Jlexuun (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaxtuueckue 3ansatusi(I13) 0,89 32 0,89 32 - -
JlaGopaTtopusie paboTs (J1ab) 3,56 128 1,78 64 1,78 64
CamocrositeabHas padora (CP) 3,78 136 2,44 88 1,34 48
CaMOCTOSITETbHOE U3YUYEHHUE
e — 3,78 136 2,44 88 1,34 48
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
KoHnrakTHas pabora — 0.8 0.4 0.4
IPOMEKYTOUHAS ATTCCTAIUS 2 ’ 1 ’ 1 ’
[ToaroroBka K sK3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 cemecTp
. B B B
Bunb! yueOHOM paboThI B 3au. ACTPOHOM B 3au. ACTPOHOM B 3au. ACTPOHOM

i yacax i yacax el yacax
O0uas Tpy10eMKOCTh
JUCHHILUIAHBI 10 YI4eOHOMY 12 324 7 189 5 135
JIany
Konrakrnast padora- 6,23 168 3,56 96 2,67 72
ayIMTOPHBIE 3aHATHS:
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Jlexuwn (Jlek) 1,78 48 0,89 24 0,89 24

[Tpaktuueckue 3ansatusi(I13) 0,89 24 0,89 24 - -
JlaGopaTtopusie paboTs (J1abd) 3,56 96 1,78 48 1,78 48
CamocrosiTesqibHasi padoTa 3,78 102 2,44 66 1,34 36
(CP)

CaMOCTOSITETbHOE U3YUYEHHUE 3,78 102 2.44 66 1,34 36
pa3ienoB AUCIUIIMHBI

Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27
KoHnrakTHas pabora — 0.6 0.3 0.3
MPOMEKYTOYHAS aTTeCTAIIUI 2 1 1
[ToaroroBka K sK3aMeHy 53,4 26,7 26,7

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«Opranuveckasi xumus» (b1.5.08)

1. Heabo AUCHUNIHHBI SBISETCS NMPUOOPETCHHE CTYACHTaMU 3HAHWA O CTPOCHUU
OpraHMYECKUX COEOUHEHHI, OCHOBHBIX XHMHYECKHMX CBONCTBAaX pa3IUYHBIX KJIACCOB
OPTaHMYECKUX COCAMHCHHA M METOJaX WX TONIydYeHHs, KaK MPOMBIIUICHHBIX, TaK U
1a00paTOPHBIX.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI OOy4YawIIUiicd N0 mporpamme
0akajlaBpuaTa J10JIKeH:

Obaadoame CIeNYIOIMUMA KOMIETCHIUSIMHE:

— CIOCOOHOCTBIO K caMoOpraHu3anuu u camooOpasoBanmnio (OK-7)

—  CIOCOOHOCTBIO W TOTOBHOCTBIO  HCHOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHUIUIMH B ipodeccronanbHoi nesrenbHoctr (OIMTK-1)

— TOTOBHOCTBIO HCTOJIB30BaTh 3HAHHS O COBPEMEHHOW (DM3MYECKON KapTHHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIEeCTBA Ui MOHUMaHUS
OKpYyKaroliero Mupa u ssienuii npupoast (OIIK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSA O CTPOCHHUU BEILIECTBA, MPHUPOAEC XUMHUYECKOU
CBSI3M B Pa3IMYHBIX KJIACCaX XUMUYECKUX COCIUHEHUH /il TOHUMAHUsI CBOWCTB MaTepUajoB U
MEeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIIMX B OKpysxaroriem mupe (OIIK-3).

3Hamu:

— TEOPETHYECKUE OCHOBbI CTPOEHHMS M CBOMCTB pa3MUHBIX KJIaCCOB OpPraHMYECKUX
COCTMHCHMIA;

— CHocoObl TOJMy4eHHs M XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCTMHCHMIA;

— OCHOBHBIE MEXaHU3MBI IIPOTEKAHKSI OPraHUYECKUX PEaKIIii;

Ymemy:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUIS CUHTE3a OPraHUYECKUX COCTUHEHHMN pa3uuHbIX
KJIaCCOB;

— aHAJTM3UPOBATh U MPEICKA3bIBaTh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKHX COSAMHEHNH;

— COCTABIISITh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHEHUM, 33/IaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPbI ¥ KJIacCH(PUKAIMN OPraHUYECKIX COSINHEHU,

— OCHOBHBIMHU T€OPETUUECKUMHU MTPEACTABICHUSIMU B OPraHMUECKON XUMUM;

— HaBBIKaMH 00OCHOBAHUS PAIIMOHAILHBIX CIIOCOOOB MOTyYSHHUS] OPraHMYECKUX BEIIECTB.

3. Kpartkoe coaep:xanue IuCHHUILTHHBI

1 Pa3zoen 1. «Teopus xumuuecko2o cmpoenus u HacvlujeHuvle y2neso0opoovl (YB)»

1.1 Teopusi XUMHUECKOTO CTPOCHHUS

1.2 Anxassl

1.3 Crepeonzomepust
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1.4 Hukmoankaasl

2 Pasoen 2. «Henacviuernnvie YBy»

2.1 AJIKEHBI

2.2 AJIKUHBI

2.3 AJKanueHsl U ITOJINCHEI

3 Pa3zoen 3. «Apomamuuecxue coeouneHusn»
3.1 Teopun apoMaTUYHOCTH.

3.2 CoenuHeHus OEH30JBHOTO psiga

4. O0beM y4eOHOI TUCUMIIIIMHBI

o B B akanewm.
Bunsl yueOHoit paboThI 3aYETHBIX

€AMHULIAX Hacax
O0mast TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1.32 48
Jlexuuu (Jlek) 0.44 16
[Tpaktuueckue 3ausatus (113) 0.88 32
JlaGopatopusie 3ausTus (JIad) - -
CamocrositesqbHasi padora (CP): 1.68 60
KoHTakTHast camocTosaTenbHas paboTa 1 68 0.2
CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ] 59.8

Bua konTpoJis: 3a4eT
B
Bunpl yue6HO# paboTh 3a4€THBIX B actp. wacax

eIMHUIIAX
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1.32 36
Jlexuuu (Jlek) 0.44 12
[Tpaktuueckue 3ausatus (113) 0.88 24
JlaGopatopusbie 3ausTus (JIad) - -
CamocrositesqbHasi padora (CP): 1.68 45
KonTtakTHas camoctosiTenpHas paboTa 168 0.15
CaMocCTOATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ] 44.85

Bua konTpoJis: 3a4eT

AHHOTANUA padoyeil MPOrpaMmMbl IHCHUNIMHBI
«®Puzuka» (b1.5.09)

1. Heap AUCUMIUIMHBI: MPUOOpPETEHHUE CTYJICHTAMH 3HAHHWH IO OCHOBHBIM pa3ieiiaMm
(UMK ¥ YMEHHIO TIPUMEHSTh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yabrare wu3y4YeHUH JUCHMILIMHBLI OOy4YalIIUiicss MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoame cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupiMu (I1K) komnereHmsaMH:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHON AeITeTbHOCTH 3HaHUS O TOIX0aX U
METOJaX TMOJYYCHHS PE3yJIbTaTOB B TCOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteasbHocTH (OIIK-3);
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3HamMb:

- (u3MYecKHe OCHOBBI MEXAaHUKM, (PU3UKU KOJeOaHMH M BOJIH, JJIEKTPHUYECTBA M
MarHeTu3Ma, 3JIEKTPOJUHAMUKU, CTATUCTHUYECKOW (U3MKM M TEPMOJMHAMHKH, KBaHTOBOW
bu3uKy;

- CcMbICI (DyHIAMEHTaJIbHBIX (PU3MYECKUX 3aKOHOB, NPUHIMIIOB U IOCTYJATOB; HX
(GOpMyYIMPOBKH U TPaHULIBI TPUMEHUMOCTH;

- CBSI3b ILIUPOKOTO Kpyra (U3MYECKUX SABICHUH ¢ (QyHIAMEHTAJIbHBIMHU NPUHLMUIIAMU U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METO/Ibl PELICHHS 3a/]1a4 10 ONMUCAHUIO (PU3NUECKUX SBICHUM;

- METOJIbI 00pa0OTKH Pe3yNbTaTOB (PU3UUECKOTO IKCIICPUMEHTA;

ymemy:

-[IPUMEHATh TEOPETUUECKHUE 3HAHMS U SKCIIEPUMEHTAJIBHBIE METOABI UCCIIEIOBAHMS pU
peleHny MpoecCUOHANBHBIX 3a1a4;

-IPOBOJIUTH PACYETHI, OCYIIECTBIATH aHAJIU3 U HAa OCHOBE ATOTO JejaTb 0OOCHOBAaHHBIE
BBIBOJIBI;

- aHAJIM3MPOBATH PE3YJIbTAThl HAOIIOAEHUI U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIIUIIOB (PU3HKH;

- ONpeAeNATh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIHHON
nH(}OpMaIUK TTPH TTOMOITH TPadUKOB, TAOIUI U YPABHCHHIA;

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUYECKYI0 HH(POPMALIUIO B
YCTHOM M MMCBMEHHOM (pOopMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

gnaodemsn:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYroM (pU3HUECKUX IpUOOPOB U 000PYA0BaAHHUS;

- HaBbIKaMH 0OOOCHOBAHMS CBOUX CYKJICHHUH U BBIOOPAa METOAA UCCIICAOBAHUS;

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

Beenenne

[Tpenmer ¢usuxu. MeToas! HU3MUECKOTO UCCIICAOBAHUS: OIBIT, THIIOTE3a, SKCIEPUMEHT,
TEOpHs.

1. ®dusnyecKkne 0OCHOBbI MEXaHUKH

[Ipenmer kuHematuku. Ilepememienne, CKOpocTh, YyckopeHue. Kunematnueckue
XapaKTEpUCTUKHU BPALLATEIBHOTO IBUKEHUS. 3akoHbl Hbl0TOHA. 3aKOH BCEMUPHOT'O TSATOTEHMSL.
JIBr>keHue Tena TEPEMEHHOM Macchl. 3aKOH BCEMHUPHOTO TATOTeHUA. J[BrkeHue Tena
nepeMeHHo Maccel.  YpaBHeHuss Memepckoro. ®opmyna I[luonkosckoro. Ymopyrud u
HEYNpyruil yaapbl mapoB. MOMEHT HWHEpPUHMH MaTE€pUaTIbHOM TOYKM W TBEPAOro Tela.
Kunematuka rapmonmueckux konebanuil. JuddepennuansHoe ypaBHEHHE TapMOHHYECKUX
kosiebannii. IloHATHE O 3aTyXaloUMX W BBIHYXJIEHHBIX KoJjieOaHUsAX. BoiHOBoe nBMXeHUeE.
Boansl npoaoapHbIE U IONIEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (PU3HKH

DneMeHTHl TepMOJMHAMUKU U (U3NYecKol KuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonsiiMana u ero obOmedusnueckuii cmbici. PeanpHbI ra3. YpaBHeHue Ban-pep-Baanbca.
Tepmoaunamuyeckuid Meton B (usuke. PaBHOBecHble cocTostHMA. Hauama TepMOIuHAMMKH.
[{ukipl. DHTpONHS W €€ CTaTUCTUYECKOe ToJKoBaHHeE. SBnenue nepeHoca. Juddysus. 3akon
@uxka. TemonpoBoaHocTh. 3akoH Pyphe. BHyTpennee Tpenue (BsI3kocTb). 3akoH HpioToHA.

3. DJIeKTPOCTATHKA U MOCTOSIHHBIN JIEKTPUYECKUI TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIMAneKTpuku B
INEKTPOCTATHYECKOM II0JIE.

4. DNeKTPpOMarHeTu3m

3akon Awmmnepa. 3akoH buo-CaBapa-Jlamaca. Cuia Jlopenna.  MarseTuku.
DneKkTpoMarHuTHasi MHAYKIKS. Y paBHeHe MakcBeria.

5. OnTuka
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Nutepdepentius BoiH. dudpakuus BonH. [lonmspuzammst BoiaH. TemmoBoe u3imydeHHE.
3akon Kupxroda. I'mnoresza [lnanka. KBaHTOBOE OOBSICHEHHE TEIIOBOTO U3NMydeHUs. DPPeKT
Komnrona. fAnepnas mogens atoma. [loctynatel bopa. ATom Bogoposa o bopy.

6. D1eMeHThI KBAHTOBOM (PM3UKHU

I'mnore3a ne bpois. BonnoBoe ypaBHenue Illpenunrepa st CTallMOHAPHBIX

cocrossuid. OnbiTel Ll TepHa-I'epnaxa. MHorosnektponHsiit atoM. D¢ ekt 3eemana. [IpuHimn
[Taynu. KBanTtoBbIE cTatucTHdeckue pacnpeneneHus boze-OiiHmTerina u Pepmu-/lupaka.

®onoHbl. 3aKoHbI [lebas u DHHIITEHHA.
4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.
Buapt yaeGHO# paboThI € IUHNLAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 10,0 360
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 3,55 128
Jlexumm (Jlek) 1,33 48
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) 1,33 48
CamocrositeabHast padora (CP): 4,45 160
KonrakTHas camocrosiTensHas pabota 4,45 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI 160
Bua koutpoJs:
DK3aMeH 2,0 72
KonrtakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs 20 0,8
IToaroToBKa K 3K3aMeHy ’ 71,2
Bua uToroBoro KOHTpoOJIA: JK3aMeH
B Tom umcie mo cemecTpam:
2 cemecTp
B 3auetnbIX B akanem.
Bunsl yueOHOI paboTh eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
Konrakthas pa6ora (KP): 1,33 48
Jlexumnm (Jlek) 0,44 16
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KonTakTHas camocTostensHas padoTa L67 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xonTpoJs:
IK3amMmeH 1,0 36
KonrtakTHas paboTta — mpoMexKyTOYHAs aTTeCTalHs L0 0,4
[ToAroToBKa K SK3aMeHy ’ 35,6
Bujx MTOroBOro KOHTpOJIA: JIK3aMeH
3 cemecTp
B 3auernbIX B akanem.
Bunsl yueOHoI paboThI eAMHMLIAX yacax
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O0mas Tpy10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 6,0 216
Konrakthas pa6ora (KP): 2,22 80
Jlexuuu (Jlek) 0,89 32
JlaGopatopusbie 3ausaTus (JIad) 0,44 16
[paktuyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,78 100
KonTakTHas camocTostensHas padoTa 578 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIIUTIIIMHBI ’ 100
Bua xouTpoJis:
IK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMeHY ’ 35,6
Bujx uTOroBoro KOHTpOJIs: JK3aMeH

Bunbt yueOHO paboThI B 3aueTHBIX B actpon.

SMHHIIAX yacax

OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 10,0 270
Konrakthas padora (KP): 3,55 96
Jlexuuu (Jlek) 1,33 36
JlaGopatopusie 3ausaTus (J1ad) 0,89 24
[Tpaxtuueckue 3ausatus (113) 1,33 36
CamocrositeabHas padora (CP): 4,45 120
KonTakTHas camocTostensHas padoTa 4.45 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 120
Bua xonTpoJis:
OJK3aMeH 2,0 54
KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs 20 0,6
[ToAroToBKa K SK3aMeHy ’ 53,4
Bujx uTOroBoro KOHTpOJIs: JK3aMeH
B Tom ymcJiie mo cemecTpam:
2 cemecTp

Buasr yaeGHO# paboThI B 3aueTHbIX B actpon.

eMHMIIAX yacax

O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 4,0 108
KonrTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,44 12
JlaGopatopusbie 3ausaTus (JIad) 0,44 12
[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocrosTenbHas paboTa L67 -
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 45
Bua xonTpoJis:
IK3aMeH 1,0 27
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KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs L0 0,3
IToaroToBKa K 3K3aMEHY ’ 26,7
Bujx uTOroBoro KOHTpOJIs: JK3aMeH
3 cemecTp
Bunbt yaeOHO pabOThI B 3aueTHBIX B actpon.
SMHHIIAX gacax
O0mas TpyA10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHY 6,0 162
Konrakthas pa6ora (KP): 2,22 60
Jlexumnm (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,78 75
KonTakTHas camocTostensHas padoTa 578 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75
Bua koutpoJs:
IK3amMmeH 1,0 27
KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs L0 0,3
[ToaroToBKa K 3K3aMEHY ’ 26,7
Bujx uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTAUUA Y4eOHOH MPOrpaMMbl 1M CIIAIIJINHbI
«Ikoaorus» (b1.5.10)

1. Heap mucuMnaMHbl: chOpPMUPOBATH Yy CTYJIEHTOB MPEJCTABICHHUE O COBPEMEHHBIX
IKOJIOTHUYECKUX TpodiieMax, 0 (PU3UKO-XUMUYECKUX TMPOIeccax, MPOTEKAIONUX B Pa3TMYHBIX
KOMIIOHEHTaxX OKpY’)KaloIlled cpelbl U O CTENeHH AaHTPOINOreHHOIO BO3JCHCTBUS Ha J3TU
MPOIECCHI; BBIPA0OTaTh y CTYACHTOB HABBIKM CHCTEMHOTO MOAXO0Ja K MU3YYCHUIO U PEIICHUIO
9KOJIOTHUECKUX  MpoOJieM, BO3HUKIIMX B  pe3yJbTaTe MPOMBIILIEHHO-XO035HCTBEHHON
NESTEIIbHOCTH YEeJIOBEKA, Pa3BUTh MBIILICHUE, TIO3BOJISIONIEE MPABIUIBHO OIICHUBATH JIOKABLHBIC
U OTJAJICHHBIE MOCJIEICTBUS IPUHUMAEMBbIX PELICHUH JIJIs1 OKpY>KaloIlel Cpeibl U YeIoBeKa.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI OOy4YawIuiicd N0 mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnepyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerenmmsamMu:

TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteabHocTH (OIIK-3);

CIIOCOOHOCTBIO TIPUMEHSTh B MPAKTUYCCKOW JEATEIBHOCTH MPUHIUIBI PAIIMOHATHHOTO
WCITOJIH30BaHUS MPUPOIHBIX PECYPCOB U 3aIUTHI Okpyxkatomei cpeanbl (OITK-5);

3Hamb:

OCHOBHBIE 3aKOHBI OOIIEH KOOI HH;

3aKOHOMEPHOCTH CTPOCHUS U (PYyHKIIMOHUPOBAHUU OHOCHEPHI;

COBpPEMEHHBIE HKOJIOTHUYECKHE TPOOIIEMBI;

OCHOBBI PAIlMOHATILHOTO MPUPOIOIIOIE30BAHNUS;

OCHOBHBI€ MTPUHIIMIIBI 3aIIUTHI IPUPOTHON CPesibl OT AHTPOIIOTC€HHBIX BO3JICHCTBUI;

CTPOCHHE OCHOBHBIX reochep 3emMiid U OCHOBHBIE (DU3UKO-XUMHUECKHE TPOIIECCHI,
MPOTEKAIOIIUE B HUX;

OCHOBHBIC MTOHATHS ¥ MPUHIIUITH KOHIIETIIIMA YCTOHYHBOTO PA3BUTHS;
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OCHOBHBIE CBEICHUS O TTI00aIbHOU MpobIeMaTuke, MPUPOJHBIX pecypcax, MiIaHeTapHbIX
IPaHULAaX, AHTPOIOTEHHOM BO3AECMCTBMM Ha OKPYKAIOLIYI0 CpEAY, YIPABICHUU KaueCTBOM
OKpYXKaloIleil Cpepl;

MIPUHIUIIBI 3€JICHON XUMUU;

ymemy:

IPUMEHTh IIOJIYYEHHBIE 3HAHMS MJs OLIEHKU COCTOSHUS OKpYXarolled cpensl Hu
PAlMOHATILHOTO HUCIIOJIb30BAHUS MTPUPOJHBIX PECYPCOB;

UCTIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JAHHBIX JUIS PELICHUS
KOHKPETHBIX 9KOJOTHUYECKHUX MPOodIIeM;

enademn:

MOHSATUMHBIM alapaTroM B 00JacTy OOIIel 3KOJOTUH, PAllMOHAIBHOIO HCIIOJIb30BAHUS
IPUPOJHBIX PECYPCOB U 3ALUTHI OKPY>KAIOIIEN CPEIb.

3. KpaTkoe coaep:xanue TUCUHUIIHHBI

BBeneHune, OCHOBHbIE OHATHS JUCLIUIINHEL.

MecTo TUCHUIUIMHBI B cUCTeMe OOLIero M XMMHUYECKOro 00pa3oBaHus. DKOJIOTUYECKOEe
oOpa3oBanue M 00pa3oBaHUE IS YCTOWYMBOrO pa3BUTHA. OOILIECTBO M OKpYXKaromias cpena.
[ToHsTHE YCTOMYMBOTO pa3BUTHSL.

Moayas 1. OOmme Bompochl 3konoruu. buocdepa. buoskonorus. buochepa u
YCTOHYUBOCTb.

1.1  OcHoBHBIE 3aKkOHBI JKoONOTHU. buoskonorusi. IloHsaTue 00 3KOCHCTEMAX.
VYceroitunBocTh dKkocucteM brocdepa, ee IBoMOIMA M yCTOMYUBOCTh. DKOCUCTEMBl 3E€MIIU H
ycToiunBocTb. OCHOBHBIE CBeJIeHU O MIaHeTe 3emiis. OCHOBHbBIE MOHATHUS SKOJOTUU. 3aKOHBI U
npuHOUIBl  dKojoruu. [lotoku »sHeprum u BemectBa B 3kocucTeMax. (OCHOBHbBIE
OMOTreOXMMHUYECKUE LHUKIBI (KPyroBOpOTHl BemiecTB). L{ukmuuHOCTh mporeccoB B Ouochepe u
YCTOWYUBOCTb.

1.2 Haponmonacenenue. YenmoBeuecTBO Kak dacTh Ouoctepsl. [lemorpaduueckue
POOIEMBI

JluHamMMKa YeJIOBEYECKOW MOIYJIALMH, pPOKIAEMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTypa. [IpoGieMbl coBpeMeHHOTo 3Tana pocTa YUCICHHOCTH HaceneHus. ['eorpaduueckoe
pacnpenenenue HaceneHus. PerynpoBaHue HapoJOHACEIEHMUS.

Moayab 2. Crtpoenne u coctaB reochep 3emiau. OCHOBHBbIC (DU3HUKO-XUMHYECKUE
IPOIIECChI, MPOTEKAIOIINE B reocdepax

2.1 Atmocdepa 3emin

Crtpoenne atmocdepsl, ponb (HOTOXMMHUYECKHX peakiuii B (HOpMUPOBAHHH COCTaBa
aTMochepBhl.

[MapuukoBsiii 3¢dexr. ITapaukossie ra3sl B atMocdepe. Knnmarudeckue mocieacTBus
AQHTPONOTEHHOU JESTEIIbHOCTH.

Pacnpenenenue koHLeHTpau o30Ha B atmocdepe. O30HO0BBIN cinoil. [IpupoanbIil 1k
o30Ha. CoBpeMeHHOE COCTOSTHUE 030HOBOrO cios. [lociencTBus paspylieHrs 030HOBOTO ClOs
3emmu Uit yenmoBeka u O6uochepsl B 1enoM. CtpatocdepHblii 030H U TponochepHbIid 030H:
CXOACTBO U pazinuuusi. MexXIyHapoJHOe COTPYOHHMYECTBO B 00JacTH OrpaHUYEHUE
IIPOM3BOJICTBA U UCII0JI30BAHUS 030HOpa3pyLIAOIIMX BellecTB. MOHpeanbCKuil MPOTOKOII.

KucnotHbeie 1011 1 Ipoliecchl OKUCIICHUs TpuMeceit B Tporochepe. DoToXxuMudecKuit
CMOT.

2.2. T'mppocdepa 3emnun

Buast Bon na 3emuie. llpecuble Bonbl. ['maponormueckuit mukia. [nmobanbHbie
JKOJIOTHYecKue mpoOsieMbl ruapocdepbl. ['TaBHbIE KaTHMOHBI W aHHOHBI MPHUPOAHBIX BOJ.
KucnotHo-ocHOBHOE paBHOBecHE B MNpUPOAHBIX Bojax. IllenodyHOCTH NPUPOAHBIX BOA.
OcHOBHbIE TNPUYMHBI, OJTalbl W TOCJIEICTBUS  3aKUCICHHS MPHUPOJHBIX  BOJIOEMOB.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE MPOLECCHl B MPHUPOIHBIX Bojoemax. CrpaTuduxanms
npupoaHbIX BogoeMoB. [Ipouecchl adpTpodurkaun BogoemMoB. [IpuuuHbl U mocaeACTBUS.

2.3. JIutocdepa 3emuun
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3emHas kopa. IlouBa. Crtpoenue mnouBeHHOro cinosi. CoctaB mouyB. OpraHudeckue
BEIIECTBA B MOYBE. POJb KUBBIX OpPraHU3MOB B (POPMHPOBAHUU TOYBEHHOTO CJOsS. TsKenble
MeTalyIbl B ouBe. Jlerpananus nous. BoaHas u BeTpoBas 3po3us MOYB.

Mopayabs 3. AHTPONOreHHOE BO3ACHCTBHE Ha OKpPYXKAlOIIyI0 CpPEly M PalMOHAIBHOE
MPUPOIOTIOIB30BAHUE

3.1. Tlpupomusie pecypchl. I[loHsiTue 00 OTXOAaX MPOW3BOJACTBA W TMOTPEOICHHUS.
ManootxoiHble U 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 IlonsTMe 0 MJIAHETApHBIX TIpaHULAX. AHTPOIOTEHHBIE  BO3MYILEHUS
OMOTEOXMMHUYECKUX IIUKJIOB a30Ta U pocdopa. OCHOBHBIC MPUHIIMITHI 3€JICHON XHUMUH.

Mopnyas 4. YcToliunBoe pa3BUTHE

[lTonstue 00 ycToWumMBOM pa3BUTHH. VIcTOpus CTaHOBJICHHS TOHATHA. Bkian
OTEUECTBEHHbIX  ydeHbIX. Ilenmn  ycroiumBoro  pasButus OOH. MexnyHapogHoe
COTPYJITHUYECTBO B O0JIACTH YCTOWYMBOTO pa3BUTHs. [IpOMBINUIEHHAs AKOJIOTHUA W 3eJIeHas
XMMHS KaK HHCTPYMEHT 00ecrieueH s yCTOHYHMBOTO pa3BUTHS. DKOJIOrHYecKas STHKA.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Buasr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 2,11 76
KoHTtakTHas camocTosTenbHas paboTa 211 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 75,8

Buja xontpoJsi: 3auer - -

B 3auetHbIX B actp.
Buasr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,44 12
[Ipakruueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KonrakTHas camocrositensHas pabota 211 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 56,85

Buja xontpoJsi: 3auer - -

AHHOTAIUA padoyeil NPOrpaMMbl AUCHUNINHBI
«®Pusnueckas xumus» (b1.b.11)

1. leab AMCHMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIAIOIIUX XOJIOM
XUMHYECKOT0 Mpollecca, MoKa3aTh OONACTH MPUJIOKEHUS ITHX 3aKOHOB M HAYYHTh CTYACHTA
rPaMOTHO MPUMEHSTh UX MPHU PEUICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUUECKUX 3a]1a4.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI OOy4Yawluiicd N0 mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccuonanbubiMu (I1K) koMmerennmsMu:
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CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCUOHANBHON AeITeTbHOCTH 3HaHUS O TOIX0aX U
METO/IaX TMOJYUYEHHUsI PE3yJIbTATOB B TEOPETHUECKUX M HKCIIEPUMEHTAJIbHBIX HCCIEI0BAHMSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUS B TpodeccnoHanbHOM aesteasbHocTH (OIIK-3);

3Hamb:

OCHOBHBIE 3aKOHBl (DU3MUECKON XHMHH, B3aHUMOCBA3b (U3NYECKUX M XUMHUYECKHX
XapaKTEePUCTHUK IMPOIIECCa;

MyTH ONpeAeNieHUs] BaKHEHIINX XapaKTePUCTUK XUMUYECKOTO paBHOBECHUS (KOHCTAHTBI
paBHOBECHsI, PABHOBECHOT'O BBIXOJIa MPOAYKTA, CTENEHU MPEBPAIICHHUS HCXOIHBIX BELIECTB) U
BIIMSTHUS Pa3IMYHBIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PABHOBECHS;

YCIIOBUSI YCTAaHOBJICHUs (Da30BBIX PABHOBECHH B OJHO- W MHOTOKOMITOHEHTHBIX
CHUCTEMax, BO3MOXKHOCTH DPa3JeJIeHUs CIOKHBIX CUCTEM HA COCTABJISAIOIINE KOMIIOHEHTHI;

TEPMOJAMHAMUYECKOE OIUCAHUE CBOMCTB HACAIBbHBIX W HEUJCAIbHBIX PacTBOPOB,
MOAXObI K HAX0KICHHIO apLHaIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB pacTBOpPa;

ymems:

MIPUMEHATh TEOPETUYECKHE 3HAHMUS W OSKCHEPUMEHTAIBHBIE METOJbl HCCIEIOBAHMS
(du3nUecKoil XMMHUU TPU peIIeHUH NMPo(hecCHOHANBHBIX 3a/1a4;

MIPOBOJIUTh TEPMOJWHAMUYECKUE PACUYEThl, OCYLIECTBIATh aHAIM3 M HAa OCHOBE 3TOrO
nenath 000CHOBAHHBIE BBIBOIBL;

MIPEACKAa3bIBATh U HAXOJUTh ONTUMAJIBHBIE YCIOBHS IPOBEACHHS XMMUYECKOTO IIpoliecca
C LEJbIO MOJIYYEHUSI MAKCUMAIbHO BO3MOKHOIO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

MIPEACTABIATh JaHHBIE J1TA0OPAaTOPHOTO HCCIENOBaHUS B Tpaduueckoil dopme u Ha
OCHOBE TMOJYYEHHBIX 3aBUCHUMOCTEH ONPENENsATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KMHETUYECKUE XAPAKTEPUCTUKN XMMUYECKON CUCTEMBI U XUMUYECKOTO MTPOLIECCa;

MIPOBOJIUTH aHAJIU3 U KPUTUUYECKH OLICHUBATH MOJTYUYEHHBIE SKCIIEPUMEHTAIbHBIEC TaHHbBIE,
000011aTh 1 1esaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB,;

BIAOEmb:

KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJ0B (U3NYECKON XUMHUU Ui pelIeHHUS
KOHKPETHBIX HCCIIEIOBATEIbCKUX 33]1a4;

HaBbIKAMH OIPEIEIICHHUs] COCTOSIHUS PABHOBECUS M CAMOIIPOM3BOJIBHOIO HANpPaBJICHUS
XUMHUYECKOT0 MpOoIIecca;

nprueMaMu 00pabOTKU MOJyYEHHBIX OMBITHBIX JAHHBIX JJIS BBISBICHUS U YCTAHOBJICHUS
B3aMIMOCBSI3€M MEXKIy TEPMOAMHAMHYECKUMH CBOWCTBAMHU H (U3HYECKUMHU MMapaMeTpaMu
npolecca;

3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MUYECKOM XUMUU AJISI COMIEPIKATEIHHOU WHTEPIIPETAIIHH
TEPMOJIMHAMUYECKUX PACYETOB;

3. KpaTkoe cogep:kanue TUCHUNIHHBI
Paznen 1. Xumuueckasi TepMOAUHAMHUKA
1.1. IlepBelii 3aKOH TEPMOJUHAMUKHI

TepMoauHaMUUeCKHE CUCTEMBI U TEPMOJMHAMUYECKHE NapameTpbl. DKCTEHCUBHBIE U
MHTEHCUBHBIE CBOWCTBAa CHUCTEMBL. TepmoanHamMuueckuili mnpouecc. @YHKIMU COCTOSHUS M
byHKIuM npouecca. BHyTpeHHss 3Heprusi U SHTAJIbNUS, UX CBOMCTBA. TeruoTa W paboTa Kak
dopmbl mepenaun sHepruu. PaboTta pacmmpeHus raza u mosesHas pabora. DopMyITHpOBKU
MEPBOro Hayajlla TEPMOAMHAMHUKH. B3auMOCBS3b TEIIOTHI, pabOThl U M3MEHEHUs BHYTpPEHHEH
SHEPrUM B U30XOPHOM, H300apHOM U U30TEPMUYECKOM Ipolieccax. TermioéMKOCTh BEIIecTBa —
U30XOpHasi WM u300apHas, MoJigpHas, yheiabHas. TemnoéMKOCTh WIealbHBIX Ta3o0B,
B3aUMOCBsI3b MOJISIpHBIX TernoéMmkocTel Cp u Cv uaeanbHOro rasa. Temno€éMKOCTh TBEPIBIX
BCIIECTB W JKHUJIKOCTEH. 3aBUCHMOCTh MOJIAPHON H300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIEPATYPhI, SMIIMPUYECKUE YPAaBHECHUS (CTETICHHBIE PSAJIbI), UX MPUMEHUMOCTh. 3aKOH KyOOB
Hebas, npaBuno [romonra u Iltu. Cpenuss nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAIC
Temneparyp. TemmnepaTypHas 3aBUCUMOCTb IpupalieHus sHTansnuu seuiecrsa (Hr — Ho) npu
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MOCTOSTHHOM JIaBJICHUH C Yy4€ToM (ha30BBIX TMEpexoaoB. TermnoBoid A(PPeKkT XUMUYIECKOTO
nporecca. OcHOBHOe cTaHAapTHOe coctossHue. CTaHgapTHBIE SHTANBIUU OOpa30BaHHS U
cropanus BemiecTB. [IpumeHenue 3akoHa ['‘ecca A BBIUMCIEHHS TEIUIOBBIX 3¢ (HEKTOB
XUMHUYECKHX U (PU3NKO-XUMHUYECKUX MpoIeccoB. CBsA3b TEIUIOBBIX 3(P(PEKTOB MPU MOCTOSTHHOM
o0beMe W TpH TIOCTOSTHHOM JIaBJICHUH. 3aBUCHUMOCTH TeIuioBoro sd@dexra peakmuu ot
temneparypbl. BeiBon u aHanu3 ypaBHenus Kupxroda B auddepennmanbHoit  popme.
WNurterpupoBanue ypaBuenus Kupxroda.

1.2. Bropoii 3aKOH TEpMOANHAMHUKH.

CaMonpou3BoOJIbHBIE W HECAMOINPOM3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBeCHBbIE (KBa3HCTATHUYECKUE) W HEpPaBHOBECHBIE IMpolecchl. PaboTa paBHOBECHOTO H
HEPAaBHOBECHOTO MpoiieccoB. POPMYITUPOBKH BTOPOrO Hadajla TEPMOJAMHAMUKH. DHTPOMHUS Kak
KPUTEPUH HAIIPaBICHHOCTH CAMOIPOU3BOJBHBIX IPOLECCOB M PAaBHOBECUS B HM30JMPOBAHHBIX
cUCTeMax. 3aBHUCHUMOCTb SHTPOIMHU BEIEeCTBA OT MapaMeTPOB COCTOSIHHUS (TeMmmepaTyphl,
naBiieHus, oobema). Pacder M3MEHEHMs SHTPONUU B PA3IMUYHBIX IPOLECCAX, CBA3AHHBIX C
U3MEHEHHEM COCTOSIHUSI MJCAIbHOTO Ta3a, a TaKXKe YHUCTHIX TBEPABIX WIIM KUAKUX BEIIECTB.
W3meHeHne >HTponMM B INPOLIECCE CMELIEHMs] UICAIBHBIX ra3oB. V3MeHEHHe PHTpONMM IpU
da3zoBbIx Tmepexomax. TemoBas Teopema Hepncra, mocrynar Ilnanka (Tperbe Havasio
TepMoauHaMuKku). CTaTUCTHUYECKas MHTEPIpEeTaluss BTOPOro Hayajla TEPMOAMHAMUKH,
ypaBHeHue boneiimana-IInanka. Beramcinenue a0OcomroTHON »HTponuu BemecTBa. Pacder
U3MEHEHUS SHTPONHMH B XUMHUYECKUX PEAKIUAX MPHU Pa3InYHbIX TeMieparypax. O0bequHEeHHOe
ypaBHenue | u Il 3akoHOB TepMomamHamuku. DHeprus ['empmroinbiia u 3Heprusi ['mb6ca kak
KpUTEPUM  HANpaBICHHOCTH  IPOLIECCOB U pPAaBHOBECUS B  3aKPBITBIX  CHUCTEMAX.
Xapaktepuctuueckne (PyHKIUU. 3aBUCUMOCTH 3Hepruu ['embpmrosbiia u sHepruu [mb606ca ot
napaMeTpoB COCTOSIHUSA. TemreparypHasi 3aBUCUMOCTh SHepruu ['mb0ca BemecTBa ¢ y4&€ToM
da3zoBbix mepexoaoB. Pox ¢azoBoro mepexoma (mepBbid, BTOpoi). YpaBHeHus [uO6ca-
I'enpmronbia. Pacyer naMeHennii cranapTHeIX 3Hepruit ['nd6ca u I'enbMronbiia B XUMHUECKUX
peakuusax Npu pa3InYHbIX TeMIIepaTypax.

CucreMbpl NEPEMEHHOTO C€OCTaBa. XWMHMUYECKUM NOTEHLMAl KOMIIOHEHTA CHUCTEMBI.
3aBUCHUMOCTh XUMHUYECKOTO MOTEHIMaIa OT JaBJICHUS U TeMIepaTyphl. Y CIOBUS paBHOBECUS U
CaMOIIPOM3BOJIBHOTO MMPOTEKaHMs MPOLiecca B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanbHblii OalaHC XHMHYECKOM peakIMH, CTENeHb NPEBPAIICHUS, XUMHUYECKas
nepeMeHHas. YpaBHEHHUE M30TEPMBbI XHUMHUYECKOW peakmuu (m3otepmbl  Bant-T'odda).
XVMMHYECKOE CpOJACTBO. AHAINW3 YpPaBHEHMS HM30TEPMbl [Jsl ONPEICIICHUS HaIlpaBJICHUS
CaMOIIPOM3BOJILHOTO  MPOTEKaHWS ~ XUMHYECKOHM  peaklud OT  JAHHOTO  HCXOIHOTO
(HepaBHOBECHOI'0) cocTosiHUA. TepMonMHaMu4eckass KOHCTaHTa XMMHUYECKOIO PaBHOBECHS U
SMITUPUYECKHE KOHCTAaHThI XuMuueckoro paBHoBecus (Kx, K, Kn, Kp), ypaBHeHHs uX CBs3M 11
peakuuy B UACAIBHOM ra3oBoll cMecu. KoOHCTaHTBI paBHOBECHsI [JIi TOMOTEHHBIX M
TeTepOreHHBIX pPEeaklMid, HAeaJbHBIX M HEUJCalIbHbIX PEAKIIMOHHBIX CHUCTEM (Ha MpUMEpaXx).
CMmelneHe XUMUYECKOTO paBHOBecHsl mpu m3MeHeHun obOmiero naeneHus (T = const) u mpu
nobapiieHny B cuctemMy nHeptHoro rasza (T = const, P = const).

Brnusinue TeMrepatypbl Ha KOHCTaHTY XHMHUYECKOTO PAaBHOBECHS, ypaBHEHUS M300aphl U
M30XO0pbl XMMHYECKOHN peakiuu. BrIBOJ, aHATN3 U MHTETPUPOBAHUE HA3BAHHBIX YPAaBHEHUN Ha
npuMepe ypaBHeHHs n300apbl. Pacuer cpenHero u MCTHHHOTO TEII0OBOro 3(pdeKTa XUMHUECKUX
peakuuMii M3 3aBHCHUMOCTH TEPMOJAMHAMHYECKOM KOHCTAHTHI PAaBHOBECHUS OT TEMIIEPATypBHI.
Pacuer kOHCTaHT paBHOBECHS XMUMHUYECKUX PEAKIHMN W3 CTAaHAAPTHBIX TEPMOJUHAMHYECKUX
¢byHKIuil BemecTB. BeluncieHne KOHCTAaHT PaBHOBECHS XUMHUYECKHX PEAKIUI 10 CIpPaBOYHBIM
JTAHHBIM O KOHCTaHTaX PaBHOBECHS PeaKLMi 00pa30BaHMsI COCTUHEHUN U3 MPOCTHIX BEIECTB.
Pa3pnen 2. ®a3oBble pABHOBECHA B OJHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®a3oBble nepexos! ¥ (pa3oBas AUarpamMma COCTOSIHUS JJ11 OJHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIIOHEHT, 4YHCJIO cTeneHe cBoOoxawl. IlpaBuno ¢a3z I'mb6ca. Ilpumenenume
npaBwia (a3 ['mG6ca ans aHanmm3a (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
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Jnarpamma cOCTOSHUSI OJHOKOMITIOHEHTHOM cUCTeMbI, €€ (a3oBble MOJsl, JUHUU U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OJHOGAa3zHOe, AByxda3zHoe U Tpex(da3sHOe PaBHOBECHS.
Hacepluennsiii map, TeMneparypHasi 3aBUCUMOCTb JABJICHHUS HACBILEHHOro napa. Kpurnueckas
TOYKA, KPUTUYECKOE COCTOSHUE BEILECTBA, €ro 0coOeHHOCTH. BBIBOA M aHamU3 ypaBHEHHA
Kianelipona. 3aBUCUMOCTb TEMITEpaTyphl IUIABJICHUS OT BHEIIHETO J1aBJICHUS, UHTETPUPOBAaHUE
ypaBHeHus KianelpoHa A paBHOBECHsI TBEPAOE TENO - KUAKOCTb. PaBHOBecus c ra3oBoi
dazoii, ypaBHenme Kiamnelipona-Knay3umyca, BbIBOA W HMHTETPUPOBAHHE YpaBHEHUS IS
ONHMCAHMs JIMHUM HCIapeHuss W CcyOnMMaiuM, HCIoib3yeMble aomymieHus.  OnpeneneHue
KOOPAWHAT TPOMHON TOYKH.
2.2. OnpeneneHue TepMoIuHAMHUYECKUX (QYHKIMHN mporecca (pa3oBoro nepexoaa

[Ipumenenne  ypaBHenuss  Kianeiipona-Knmaysuyca s pacyeta  M3MEHEHHS
TEPMOJMHAMHYECKUX (QYHKUMNA TpH (a30BBIX NPEBpalICHUAX. B3auMOCBs3b SHTAIBIUI
TIJIABJICHUS, UCTIAPEHUS U BOSTOHKU B TPOMHOM TOYKE. DMIIUPUUECKOE TpaBWwiio TpyToHa.
Pa3nea 3. TepmoanHamMuueckasi TeOpUsi pACTBOPOB
3.1. OCcHOBBI TEPMOJIMHAMUKHU PacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYNHBI

Knaccudukanuu pactBopos. [lapunanbHble MOJISIpHBIE BETHMYUHBL. YpaBHeHHs [ 'n60ca-
Hiorema (BbIBOA M aHaiu3). MeTozsl onpeneiaeHus NapluuaibHbIX MOJSPHBIX BETUUYHUH (METOJ
KacaTeJIbHbIX M METOJl OTpe3KOoB). OTHOCUTENbHBIE MAPLUUATBHBIE MOJISPHBIE BEIHUYHMHbI
(mapumanbHBIC MOJIIPHBIE (YHKIIUKA CMEIIeHUs ). TepMoanHaMuueckie GyHKIIMA CMEIIICHHUS.
3.2. TepMoAMHAMHUYECKOE ONMCAHUE UI€ATIbHBIX U HEUJEAIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIE) pacTBOPBL. XHMHUYECKHW IMOTEHIIMAT KOMITOHEHTA
UeaNbHOTO pacTBopa. TepMonauHaMudeckue (QYHKIMH CMEIICHUsS ISl HIICATbHBIX PACTBOPOB.
PaBHOBecue '"wmeanmbHBIH pacTBOp-map", 3akoH Payns, rpadudeckas WHTEpHpeTanus 3aKoHa
Paynsa. IlpemenbHo pa3z0aBiieHHBIE pacTBOPbHI, 3akoH ['eHpu. VYpaBHEHHE XUMHYECKOTO
NOTEHLIMajga JUIsi pPacTBOpUTEIS M PpacTBOPEHHOTO BemlecTBa. HewpeanbHble (peanbHBIC)
pacTBOPHI, MOJOKUTEIIbHBIE U OTPULIATEILHBIE OTKJIOHEHHUS! OT MI€abHOCTH (OT 3aKkoHa Pays).
CranmapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAS U HECUMMETPUYHAsI CUCTEMBI
cpaBHEeHHs. PacueT akTHBHOCTEH M PAMOHAIBHBIX KOA()(UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckne (QYHKIMM CMEIIEHUS Il HEUJealbHbIX pacTBOPOB.
3aBHUCHMOCTh AKTUBHOCTH U KOA((UIIMEHTa AaKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypsl W
JIABJICHUS.
3.3. KomnuratuBHble CBOWCTBA pa30aBICHHBIX PACTBOPOB HENETYYHX BEIIECTB B JIETyueM
pacTBOpUTEINE

KonnuratuBHble CBOMCTBA pa30aBIICHHBIX PACTBOPOB HEIETYYHX BEIIECTB B JIETYYUX
pacTBopuTeNX (MOHUKEHHE JABJICHMsI HACBHIIIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CpPaBHEHHIO C YHCTBIM PACTBOPUTEJIEM, IMOBBIIICHUE TEMIIEPATypbl Hadalla KUICHHUS U
MOHM)KEHUE TeMIlepaTypbl Haudalda OTBEpIAEBAaHUS pPACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
D0yIIHOCKONUYEeCcKass M KPHOCKOMMYECKas: KOHCTAHThI PAcTBOPUTENsA. BBIBOI ypaBHEHUS,
CBSI3BIBAIOLLEIO MMOHMKEHUE TEMIIEpaTypbl Hadaja OTBEpPJEBAaHUs C KOHIIEHTpALMEeW pacTBOpA.
OcmMmoc, ocMOTHYECKOE JaBJiIeHHE, 00paTHBIM ocMoc. VCcroib30BaHNEe KOJUTMTATUBHBIX CBOWCTB
JUISL ONPENENICHUS] MOJIIPHOM MAacChl, CTENEHHW JUCCOLMAIMU WIM CTENEHH AaCCOLUALNU
PacTBOPEHHOTO BELLECTBA.
Pasnen 4. ®a3oBble paBHOBECHA B MHOTOKOMIIOHEHTHBIX CHCTEMAax
4.1. PaBHOBECHE OKMJIKMI PacTBOP - HACBILIEHHBIN I1ap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl  «IAaBJIEHUE-COCTAB», «TEMIIEPATypa-CoCTaB», «COCTaB Mapa-coCTaB
KUJAKOCTU» JUIsI WJCANbHBIX W HEUJCAbHBIX pacTBOpoB. [IpumeHeHuwe mpaBmwia ¢a3z K
WCCreI0oBaHMI0 AuarpaMM. 3akoHbl [ nb60ca-KoHoBanoBa. A3eoTpomnus, TEpPMOIUHAMUYECKOE
yClIOBUE TOUYKM azeoTpomna. lIpaBuno pbryara. @OU3NKO-XMMHUYECKHE OCHOBBI pa3JelICHUs
KUJKUX CMecell MeToAaMHU MEePErOHKU U peKTU(DUKAIIH.
4.2. PaBHOBECHE (GKUKOCTb-TBEPJ0E» B IBYXKOMIIOHEHTHBIX CHUCTEMAX.

Tepmuueckuil aHanu3, KpHUBBIE OXJIAXKIEHHUSA, IMOCTPOCHHE AHArpaMMBbl IUIABKOCTH I10
KpUBBIM OxJIaxkJaeHusA. CHCTeMbl C OrPaHUYEHHOM U HEOTPAHWYEHHOM pPacTBOPUMOCTHIO
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KOMITOHEHTOB B TBEpIOM cocTostHMH. M3omopdusm. Tumbl TBEpAsIX pacTBOpOB. Jlmarpammbl
TUTABKOCTH HW30MOP(GHO KPUCTALTU3YIONIMXCS BEIIeCTB. JluarpaMMbl IJIaBKOCTH CHCTEM C
OTPaHUYCHHOW PACTBOPUMOCTHIO B TBEPIOM COCTOSIHMHM. DBTEKTUYECKOE M TMEPUTEKTHUECKOE
paBHOBecus. OrmpeieneHne COCTaBa IBTEKTUYECKOW JKUAKOCTA TOCTPOSCHUEM TPEYroiibHUKA
Tammana. [Ipumenenue npaBuna a3 ['n606ca k uccnenoBanuio (Ha3oBbIX PABHOBECHH.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocTostensHas padoTa 599 -
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 80
Bua xonTpoJis:
OJK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMeHY ’ 35,6
Bua uToroBoro KOHTpoJIA: JK3aMeH

B 3aueTHbIX B actpomn.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 48
Jlexumnm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KonTakTHas camocrosTenbHas padboTa 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 60
Bua koutpoJs:
DK3aMeH 1,0 27
KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs L0 0,3
[ToaroToBKa K 3K3aMEHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«n:kenepunas rpadpuxa» (b1.b.12)

1. Henp AUCHUIUIMHBI - HAYYUTHh CTYJCHTOB BBINIONHSATH M YHUTATh YEPTEKH IO
MpaBWIaM M YCIOBHOCTSM coryacHo ctangaptam ECKJI.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4Yawluiici N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenytonumu obmexynbTypabiMu (OK), obmenpodeccuonanpapiMu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmmsIMu:
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TOTOBHOCTBIO IPUMEHATh (PYHIAMEHTAJIbHbIE MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensaocTu (OIK-3);

CIIOCOOHOCTBIO COYETaTh TCOPUIO M MPAKTHUKY JJIsl pemeHuss nHxeHepHbix 3aaad (OITK-
4);

3Hamb:

- cr1oco0bI 0TOOpakeHUs! MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

- IpaBWJIa U YCIIOBHOCTH TPY BHIMOJHEHUH YEPTEXKE;

- BUJIbI U3/1€TIMI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKHN (POPMBI U TIOBEPXHOCTH U3AEIUM;

ymemy:

- BBINOJHATH W YHUTATh YEPTEKU TEXHUUECKUX M3JACIUN C Y4YeTOM JeHCTBYIOIIMX
CTaHJapTOB;

- BBINIOJIHAThH ¥ YATATh CXEMbI TEXHOJIOTHUYECKHUX IIPOIECCOB;

- ICTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH rpapuku 111 U3TOTOBJICHUS YEPTEKEl;

gnademsn:

- cnoco0amMu ¥ IpreMaMH U300pakeHUs! MPEIMETOB Ha MJIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe conepxkanue Q1 CHUNIIHHBI

Monyas 1. U3nesime U KOHCTPYKTOPCKHE TOKYMEHTHI.

3HAKOMCTBO C BUIAMHU U3JIEIUNA U KOHCTPYKTOPCKUX TOKYMEHTOB, CXEMbI. ApMaTypa
TpyOOIpPOBO/Ia U3yUEHHUE PE3H0, Pe3bOOBBIX U3/ICINI 1 BHIMOJIHEHUE ICKU30B M YEPTEKEH
neTanei ¢ pe3b0oil.

Monyas 2. CoennHeHue aeTaei.

CranpapTHble pe3p00BbIe H3Aeus U coeuHenus. CoeuHeHne aeTajei 601ToM u
mmnIbKoi. Pe3p0oBbie TpyOHBIE coequHeHus. [{ankoBrie coequaeHns. DiaHIeBbIC
coeauHenusi. HepasbeMHuble coequHeHus netaneil . ['eomerpudyeckue XapakTepucTHKH (GopMbl U
MMOBEPXHOCTU U3JETUN.

Mopayas 3.YepTesku cOOPOYHBIX eIMHUIL. DJIEMEHTHI KOMIILIOTEPHOH rpadukn.

[TpaBuna BeImosiHeHHs 1 0GOpMIICHHS COOPOUYHOTO YepTeka. JleTampoBanue YepTexen
CcOOPOUHBIX €IUHHIL. DJIEMEHTH KOMIIBIOTEPHOH rpaduKy.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3auernbIx B akanem.
Bunsl yueOHoI paboThI eAMHMIIAX yacax

Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 4,0 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,67 24
JlabopaTtopusie paboTs (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
KoHTtakTHas camocTosTenbHas padoTa 567 0,6
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 95,4
Buja xontpoJisi: 3a4eT ¢ OLeHKOM - -

B 3auetHbIX B actp.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 4,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
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[Ipaktuueckue 3anstus (113) 0,67 18
JlaGopatopusie padots (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
KonrakTHas camocrositensHas pabota 567 0,4
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 71,6
Buj xoHTpossi: 3aueT ¢ OEeHKOM - -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«[Ipuxkaaanasa mexannka» (b1.5.13)

Hear AMCUMIUVIMHBI: HAay4YUTh CTYJACHTOB TBOPYECKOMY MOAXOAY K BBIIOJHEHUIO
WH)XEHEPHBIX PAacyeTOB HAa MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKILIHMA,
JieTaneil v y3JI0B MallluH U anmnaparos.

2. B pe3yabrare wu3y4YeHUs JUCHMILUIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u ipodeccuonanbupiMu (I1K) koMmmerennmsmu:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC U
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteasHocTH (OIIK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY ISl pelieHus WHXeHepHbIx 3axa4 (OITK-
4);

3Hamb:

OCHOBHBIE YpaBHEHHS U METO/IbI PELICHUS 3a/1ay CONPOTHUBIICHUSI MAaTEPHAJIOB U JeTaslel
MaIllVH;

OCHOBHBIE METOJbI PACUETOB Ha IMPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIMI MAIlIMH U anmapaTos;

OCHOBBI TEOpUHM pacuera JeTajed M Yy3J0B MallMH M annaparoB XUMHYECKON
TEXHOJIOTHH;

ymemy:

MPOBOJIUTH PACUETHI 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB COINPOTHUBICHUS
MaTepuasos;

PaCCUUTHIBATh U KOHCTPYUPOBATH JACTATH MAIIMH IO UCXOTHBIM JaHHBIM;

MPOU3BOJIUTL  pacyeTbl MO  OCHOBHBIM  KPHUTEpUSIM  pabOTOCHOCOOHOCTH  H
KOHCTPYHMPOBAHUS JIeTaJel MaIlHH;

e1a0emn:

HaBBIKAMU pacyeTa CONPOTUBIICHUS MaTEpUaIOB aHATUTHUYECKUMU METOAaMU;

HaBbIKaMU BbIOOpa MaTEpUAJIOB 10 KPUTEPUSM IPOYHOCTH;

pacderaMu THIIOBBIX JETaJe MallWH, I0Jb3YsACh CIPABOYHOM JIUTEPaTypoul u
I'OCTamu.

3. KpaTkoe cogep:kanue TUCHUNIAHBI

1. BBenenue
Ponp mpenmera «Ilpuknagnas MexaHuka» B (OPMUPOBAHUU HHXKEHEPA XUMHUKA-TEXHOJOTA.
«IIpuknagHas MexaHuWKa» KaK OCHOBa JUId TMOHUMaHUS palboThl, ycTpolicTBa M Oe3omacHOU
AKCIUTYaTauy 000pyI0BaHUS XUMUYECKOTO MMPOU3BOJICTBA.

2. Moayas 1 «Onpenesienue peakuuid onop. PacrskeHue-coxkaTuey.

Pazgen 1.1. Onpenenenuie peakiuii omnop.

AOCONIOTHO TBEpAOE Teno. DieMeHThl cTaTUKU. OCHOBHbIE MOHATHSA. AKCHOMBI CTATHUKH.
VYpaBHuenus paBHoBecHsi. CBSI3U U UX PEAKIUU.

Pa3nen 1.2. PactsxeHne-cxaTue.

OCHOBHbIE JOMYIIEHUS ¢ TPUHIMUIBI COMNPOTHBJICHUS MarepuagoB. MeTon CeueHUui.
Hampsixenust, nepopmanmu u nepememienus. 3akoH ['yka. IlocTpoeHue smop BHYTPEHHHX
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YCUIIMWA, HanmpsokeHWd U rnepeMenieHud. CTaTUYeCKHu  ONpelNeIuMble U CTaTUYECKH
HeomnpeaeauMble 3a1aun. JuarpaMMbl pacTsiKeHUs! U1 IJIACTUYHBIX U XPYNKUX MaTepHUATIOB U
UX XapakTepUCTHKU. J[lomyckaemple HanpsDKEHUS. YCIOBUE IPOYHOCTH IPU  PACTSIKEHUU
(cxaTum).

3. Moayan 2 «Kpydenune. U3ruo».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu cnsure. BuyTpenHue cuioBble (akTopbl mpu KpydeHuu. Hampspkenus B
CTEPKHSIX KPYIJIOTO CeYEHUs. Y CJIOBUE MPOYHOCTHU MPU KPYUECHHH.

Pasnen 2.2. U3ru6.
I'eomeTprueckne XapakTEPUCTUKU IUIOCKMX cedeHuil. IloHsATMe 4YHMCTOro M IONEpEedyHOro
nu3ru6oB. IlpaBuna mOCTpoeHUS OSMIOp TONEPEYHbIX CHJI M HM3rHOAIONUX MOMEHTOB.
OnpeneneHre HOPMaJbHBIX HAMPSOHKEHUH. YCIOBHE TPOYHOCTH mpu u3rude. OmpeneneHue
KacaTeJIbHBIX HanpsoKeHu. Parmonanbabie (P OpMBI CEUCHUT.

4. Mopyas 3 «CJ10:KHOe HANIPSIZKEHHOE COCTOSTHHEY.

Paznen 3.1. CnoxxHoe Hanpsi>KEHHOE COCTOSTHUE.
OCHOBBI TEOpUHU HAMPSHKEHHOTO COCTOSHUS W TUIOTE3bl MPOYHOCTHU. [IOHsATHE HANpPSKEHHOTO
cocTosiHMs. [ J1aBHBIE TUIOMIAAKM W TJaBHbIe HanpspkeHus. (OO0oOmeHHbIM 3akoH ['yka.
Haznauenne runore3 npodHocTH. [IOHATHE SKBHUBAJEHTHBIX HANPSHKEHUA U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYAbl XMMHYECKUX MPOU3BOACTB. OmpeaesieHue HaNpsHKeHUH 110
6e3mMoMeHTHOI Teopun. OcHOBHBIE pgonyuieHus. BoiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 0005104eK Mo ypaBHeHHIo Jlamjgaca M 1O CTaHAApTHU30BAaHHOW METOJIMKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacder cokaThIX CTep>KHEW HA yCTOMYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMA. [IoHsTHE KpUTHYECKON CHITBI M KOd((UIeHTa 3amaca
npouHocTd. Pacder kputnueckod cuiabsl mo Dinepy. [lpemensl mpuMEHUMOCTH (HOPMYIIBI
Oiinepa. [IpakTndeckuii ciocod pacyera Ha yCTOMYUBOCTb.

5. Moayas 4 «/letaan Mammn».

Paznen 4.1. Coenunenue netaneil MallivH.
Knaccudukanmst nmeranmeit MammH ¥ anmaparoB XUMHUYECKHX MPOM3BOJACTB. Pe3nOoBBIC
coenuHeHUs. PacueT OONTOBBIX COCIUHEHWI MpU TONEPEYHBIX U TPOAOIBHBIX HArpy3Kax.
[lImonounsle coenuHenus. HazHauenue um BuAbpl MINOHOK. PacyeTr MIMOHOK Ha cpe3 U CMATHE.
Bunsr cBapku. O6nacts npuMeHeHus. Buapl cBapHBIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIIBOB.

Paznen 4.2. Bainbl 1 ocu, uX ONOPHI U COCTUHEHHUS.
Banbl, nx knmaccudukanus u HasHadeHue. Ocu. [IpoeKTHPOBOUYHBIE pacyeThl BaJlOB M OCEH.
Ioamunuuku CKOJIb)KCHUSL. Marepuaisl BKJIQJIBIIIIECH. IoammnoHuku KaueHUsI.
[IpyHIIMNIIATBHOE  YCTPOMCTBO M OCHOBHBIE T€OMETpPUYECKHE pa3Mmephl. JlocTouHCTBa,
HEJOCTaTKM W OONACTH TPUMEHEHUsS MOAIIUITHUKOB KaueHWs W CKOJbKeHus. [IpuBogHBIC
mybThel. Hasznauenune. Knaccudukarus MypT mo OpHHIUNY JIESHCTBUS W XapaKTepy paOOThI.
[Mopsnok moa6opa My(dT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexannueckue nepeaayn.
3ybuatpie nepemaun. OkpyxkHOe M paguainbHoe ycuius. Penyktopel. OmpeneneHue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 4,0 144
Konrakthas padora (KP): 1,78 64
Jlexuuu (Jlek) 0,89 32
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[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
KonrakTHas camocrosiTensHas pabota 599 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 79,8

Bua kouTpoJs:

3a4eT ¢ OLEHKOM - -

Bua uToroBoro KOHTpoOJIA: 3auer ¢ oueHKOM
B 3auernbIX B actpos.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas paboTa 299 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,85
Bua xonTpoJis:
3a4der ¢ oueHKOM - ‘ -
Bua uToroBoro KOHTpoOJIA: 3auer ¢ oueHKOM

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«JIEKTPOTeXHMKA M MPOMbILLJICHHAS 3J1eKTpoHnka» (b1.5.14)

1. Heap aucoumiauHbl:  QopMuUpoBaHHWE Yy  OOyYalOmUXCSA  KOMIICTCHIIUH,
00eCreynBaOIIUX TEOPETHUECKYI0 M MPAKTUYECKYI0 MOATOTOBKY BBITYCKHHKA, YMEIOIIErO
BbIOHMpATh M 3KCIUTyaTHPOBATh JEKTPOTEXHUUECKUE U AJIEKTPOHHBIE YCTPOUCTBA, BIA/CIOLIETO
HABBIKAMU  HCIIOJIb30BAHHUS ~ COBPEMEHHBIX  HH(POPMAIMOHHBIX  TEXHOJOTHHA IS
ABTOMATHU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA INEKTPUUECKUX U IINEKTPOHHBIX LIETICH.

2. B pe3yabTare uU3y4YeHHs] AMCHUILUIMHBI oOydawuuiics 0o mnporpamme
0akajlaBpuaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHmsAMH:

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

TOTOBHOCTBIO MPUMEHATH (PyHIaMEHTaJIbHbIE MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIE U
oO1enHKeHepHbIe 3HAHUs B MpodeccnoHanbHoM aesteasbHocTH (OIIK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY ISl pelieHus WHXeHepHbIX 3aaa4 (OITK-
4);

3Hamb:

- OCHOBHbIE TMOHATHUS, ONIPEIETCHHS U 3aKOHBI JIEKTPUUECKUX IeTei;

- METOJbl MOJCTUPOBAHMS, aHAIW3a M pacuéTa Lenei MOCTOSIHHOTO U HEePEMEHHOTO
TOKOB, METO/IOJIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTPOWCTBO W NPUHIMIBI PabOTBl  AIIEKTPOTEXHHUUYECKOTO U  BIEKTPOHHOTO
o0opyaoBaHus, TpaHCHOPMATOPOB, FIEKTPUUECKUX MAIINH, ICTOYHUKOB MMUTAHUS;

ymemy:

- TNPUMEHATh TEXHOJOTMU  MOJCIMPOBAHUS, aHaIW3a, pacuéTa M OSKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIIIUIEHHOTO 3JIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX TPUOOPOB;
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- BbIOMpaTh AJIEKTPOTEXHUYECKOE M AJIEKTPOHHOE 00OpYJIOBaHME AJISi PEHICHMs 3a]ad
IIPOEKTUPOBAHUS U PEATTU3ALINN XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB U IIPOU3BOCTB;

gnademsn:

- METOJJaMU MOJCIIMPOBAHUS U PACUETA SJEKTPUUECKUX U IJIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOW PabOTHI C AICKTPUYECKOW ammapaTypoil U 3JEKTPOHHBIMHU
YCTPOMCTBaMHU.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Beenenme. Ilpenmer, OCHOBHBIE IOHSATHS, METOJOJOTUS  AJIEKTPOTEXHUKH MU
3nekTpoHUKU. KpaTkume wuctopuueckue cBeAeHUs. 3aJadyd U MECTO Kypca B IOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHH.

Monayasb 1. DiiekTpruyeckne memnu

1.1. OcHoBHBbIe ompeneleHHsl, ONMHUCAHHMS MNAPAMETPOB W METOAOB pacyéra
JIEKTPUYECKHUX Leneil.

OcHOBHBIE TIOHATHUS M 0003HAYEHUS DIEKTPUYECKHX BEJIMYMH U DIEMEHTOB
aJeKTpudecKux 1eneil. OcCHOBBI  3nekTpobe3omacHOoCTH. (OCHOBHBIE TOHATHS — TEOPHH
ANIeKTpUYecKuX Leneil. OCHOBHbIE NPHUHILMIIBI, TEOPEMBl U 3aKOHBI AJIEKTPOTEXHUKH. MeToabl
MOJICJINPOBAHUS, aHAIN3a U Pacu€Ta JMHENHBIX JIEKTPUUYECKUX LENel TOCTOSHHOIO TOKA.

1.2. DuekTpnyeckne U3MepeHus U NpuoOpsLI.

Meroasl M3MEpEeHMs JJIEKTPUYECKUX BEJIIMYMH: IpPSMbIE U KOCBEHHBIC. AHAJOrOBBIE
AIIEKTPOU3MEPUTENIbHBIE U LU POBBIE AEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIIHIT IEHCTBHS,
o0nmactu mpuMeHeHHs. V3MepeHHe ANEKTPUYECKUX  BEJIUYHMH: TOKOB,  HAIpPSHKCHUH,
COIPOTUBIIEHUH, MOIIIHOCTH U SHEPTUHU.

1.3. AHaau3 ¥ pacyér JUHEeHHbIX Leneil MepeMeHHOro TOKA.

CriocoOwl TipesicTaBieHusI (B BHIE BPEMEHHBIX JTUarpamMM, BEKTOPOB, KOMILIEKCHBIX
yuced) W TapamMeTpsl (aMIUIMTya, 4acToTa, HavalbHas (a3za) CHHYCOMIATbHBIX (DYHKITHI.
MrHoBeHHOE, CpeJHee W JEHUCTBYIOLIEE 3HAYEHMsI IEPEMEHHOIO CHHYCOMWJAIBHOIO TOKa
(manpspkennst U DJ1C). AKTHBHOE, pEaKTHBHOE M TIOJIHOE COMPOTHUBIICHUS BETBU. MOIITHOCTH B
nensx nepemMeHHoro toka. Koaddumnument momrHoctr (cos([ 1)) M ero TeXHUKO-35KOHOMHYECKOE
3HauyeHue. [IpumeHeHne anreOpbl KOMIUIEKCHBIX YUCEI B AIEKTpOTeXHUKe. KOoMIUIeKCHbIH MeTOT
pacyéra JIMHEHHBIX LENEeH MEPEMEHHOI0 TOKA. banaHc MOIIHOCTH B LETAX MEPEMEHHOIO TOKA.
Pe3oHaHCHBIE SBIEHMS B DJIEKTPUUECKUX LEMsIX. Pe30HaHC HanpspkeHW M TOKOB. AHamu3 U
pacuét Tpex¢azHbIX Ienel NePeMEHHOTO TOKa. ABTOMaTU3MPOBAHHOE MOJICTIMPOBAHUE U PACUET
AJICKTPUYECKUX U DJICKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).

Moayab 2. DJeKTPOMATrHUTHbIE YCTPOMCTBA U JIeKTPHYECKHE MAIIMHBI

2.1. TpancdopmaTopsbl.

Haznauenne u oOmacTu NpuUMEHEHHUS TpaHCPOPMATOPOB. YCTPOHCTBO W MPUHIIMII
neiictBus  onHodaszHoro TpaHchopMaropa. AHaIW3  DJIEKTPOMAarHUTHBIX — IPOILIECCOB B
TpaHcopmarope, cxema 3amenieHus. llotepu sHeprum B TpaHchopmarope. BuemHue
XapaKTEPUCTUKH.

2.2. ACHHXpPOHHBIEC MALIMHBI.

YCTpoCTBO W TPUHIUIT  JACUCTBUS  Tpex(a3HOTO aCHHXPOHHOTO  JIBUTATEIIs.
Mexanuuyeckue U paboune XapaKTepUCTUKUA. DHEPreTUYecKrue quarpaMmel. [1yck acCHHXPOHHBIX
JBUTATENEl C KOPOTKO3aMKHYTHIM U (ha3HBIM poTopoM. PeBepcupoBaHue U peryivpoBaHHE
YacCTOTHI BpaAICHUSI.

Monyab 3. OCHOBBI 3JIEKTPOHUKH

3.1. DuemeHTHas1 0232 COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoaHuKH. YClIOBHBIE 00O3HAUEHHWS, MPUHLUI JEUCTBHUS, XapaKTEPUCTHUKU H
Ha3HA4YE€HHE TMOJYIPOBOJHUKOBBIX JUOAOB, TPAH3UCTOPOB, TUPUCTOPOB. WHTErpanbHbIe
MUKPOCXEMBI, UX Ha3HaueHHe, KilacCu(UKalnsg 1 MapKUPOBKA.
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3.2. HUCTOYHMKHM BTOPMYHOIO 3JJIEKTPONUTAHUS W YCHJIHMTEJIH 3IJIEKTPHUUYECKHX
CHUT'HAJIOB.

[TonynpoBOIHUKOBBIE BBIMPSMUTENH: KilaccU(UKAIMsA, OCHOBHBIE MMapaMeTphl, CXEMbl U
OPHUHIUAT Pa0OThl BBIMPSAMUTENS. JnekTpudeckue (unbTpbl. Knaccudukanuss U OCHOBHBIC
XapaKTEePUCTUKHU ycuiuTene. OOpaTHbIE CBSI3M B onepanuoHHBIX ycuauTemsix (OY), ux
BIUSHUE HA MapaMeTpbl M XapaKTepUCTHKU ycunuTens. OCHOBHBIE THUIBI YCUIMTENEeH Ha 0aze
oVv.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHOI paboTh eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
KonTakTHas camocTostensHas padoTa L67 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xouTpoJs:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMEHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH

B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 4,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexumnm (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocrosTenbHas paboTa 167 -
CaMocTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 45
Bua kouTpoJs:
OK3aMeH 1,0 36
KonrtakTHas paboTa — mpoMeKyTOYHAsE aTTeCTalHs L0 0,3
[ToAroTOBKa K SK3aMeHy ’ 35,7
Bua uToroBoro KOHTpoJIA: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI

«be3zonacHocTh ku3HeneaTeabHocTH» (B1.b.15)
1. Heap aucuumiannbl: GopMupoBaHue NPOoPecCHOHATBHON KYJIbTYpbl 0€30MacHOCTH,
Mol KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CHOCOOHOCTh JIMYHOCTH HCIIOJIb30BAaTh B
npodeCcCHOHATBLHON EeSTeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHUI, YMEHHI U HAaBBIKOB
s obecnieyeHns: Oe3omacHOCTH B cdepe NpodecCHOHANBHOW JeATENBHOCTH, XapaKTepa
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MBIIUIEHUSS W LEHHOCTHBIX OpHEHTalud, TMpH KOTOPBIX BOMPOCHl  0€30MacHOCTU
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4YalIIUiicsi MO NporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

TOTOBHOCTBIO TIOJIb30BATbCS OCHOBHBIMM ~METOJAMU  3alIUTHl  IPOU3BOJACTBEHHOTO
IepcoHaja M HAceJIeHHUs OT BO3MOXHBIX TIOCIEJACTBUH aBapHii, KaTacTpod, CTHXUIHBIX
oencteuii (OK-9).

3Hamy:

-- OCHOBHbIE TeXHOC(EpHbIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKH;

-- XapakTep BO3JCHCTBHs BPEIHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA U MPHPOJHYIO
Cpely, METOAbl 3alllUThl OT HHUX MPUMEHUTENbHO K cdepe cBoeil mnpodeccuoHaIbHON
NeSITebHOCTH;

ymemy:

-- WACHTU(PHUIIUPOBATH OCHOBHBIE OIMMACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

-- OLEHUBATh PHUCK HUX peaju3allid, BHIOWpPATh METOJbl 3aIIMTHl OT ONACHOCTEH
NPUMEHHUTEIBHO K cepe cBoell mpodeccnoHaIbHON IESTENbHOCTH M CIOCOObI oOecredeHus
KOM(DOPTHBIX YCIOBHH KU3HEIEATEIBHOCTH;

e1a0emn.:

-- 3aKOHOJATEJIbHBIMH M MPAaBOBBIMH aKTaMU B 00JacTh O€30MacHOCTH W OXpaHbl
OKpY’Kalollel cpeabl, TpeOOBaHMSIMH K O€30MacHOCTH TEXHHYECKUX pPErJIaMeHTOB B cdepe
npodecCuoHaNbHOM e TeIbHOCTH;

-- C1I0Cc00aMH 1 TEXHOJIOTHSIMH 3aIIUTHI B YPE3BBIUANHBIX CUTYAIUX;

--[IOHATUIHO-TEPMHUHOJIOTMYECKUM aNapaToM B 00J1acTH 0€30MacHOCTH;

-- HaBBIKaMU paIlMOHATN3aIMU TPO(HECCHOHATBEHON IEATETHbHOCTH C IENBI0 00eCTIeUeHUs

0€30MaCHOCTH U 3alIUThl OKPYKAIOIIEH CPEIbI.

3. KpaTkoe cogep:kanue THCHHUIIAHBI

1. Beenenue B Oe3omacHOCTh. OCHOBHBIC TOHSATHS M OIpeieiieHHus. be3omacHOCTh u
YCTOMYMBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHHE TeXHOC(]eps! 1 TeXHOC(epHOi 6e30MacHOCTH.

3. UnenTtudukanus u Bo3JeHCTBIE Ha YeIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOHTaHMS.

Knaccudukanmsi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWTaHUS YeNOBEKa. XHUMHYECKHE
HeraTuBHbIE (akTOphl (BpenHBbIC BemIecTBa). MeXaHWYECKUE M aKyCTHYEeCKHe KoleOaHus,
BUOpalMsg W IIyM. OJNEKTPOMArHUTHBIE W3IydeHUs M mois. VoHM3upylouiye H3IIydYeHue.
Onextpudeckuil Tok. OmacHbsle MexaHndeckue GpaxTopsl. [Ipomeccsl ropeHust ¥ MOKapOB3PHIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaoB. CTaTUYECKOE FIEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOTHOTO,
AHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXO0XKICHUSI.

OCHOBHBIE TIPUHITUTIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTHYECKHX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JAEHCTBHA W (usnueckux mnosei. ObecrieueHue
0€30IacCHOCTH  CHCTEM, palOoTaloIMX IO JABJICHHWEM. be30macHOCTh  3KCIUTyaTaluu
TpyOONPOBOJIOB B XMMHUYECKOM MPOMBIIIIEHHOCTH. be3onacHasi sKcIuTyaTanusi KOMIIPECCOPOB.
AHanu3 U OlleHUBAaHNE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. Ob6ecnieyeHre KOM(POPTHBIX YCIOBHM TSI )KU3HH U JIESITEILHOCTH denoBeka. [TorsTue
KOM(DOPTHBIX MM ONTHMAIBHBIX YCIOBUN. MukpokinMar momeriennid. OcBeneHne U CBeToBast
cpelia B IOMEIICHHUH.

6. Ilcuxodusnonornyeckre 1 proHOMHUUECKUE OCHOBBI 0€30MaCHOCTH.

[Tcuxuyeckue mporecchl, CBOMCTBAa U COCTOSIHUS, BIUSIONTUE Ha O0e30macHOCTh. Buapl u
YCIIOBHS TPYAOBOU AESATEIBHOCTH. DPrOHOMHYECKIE OCHOBBI O€30MAaCHOCTH.
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7. Upe3BbIUaliHbIe CUTYaITUU U METOJIBI 3alTUTHI B YCJIOBUSIX MX PEaTM3allUU.

O6utue ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Panmnanmmonnbie aBapuu. I[lpuOopel  paguanmoHHOW, XUMHUYECKOW pa3BeIKH U
JIO3UMETPUYECKOTO KOHTpPOJs. Ype3BbluallHble CUTyalldd BOEHHOTO BpEMEHHU. 3alluTa
HAceJCHUs B UPE3BBIYAMHBIX CHUTYyalUsAX. YCTOWYHUBOCTh (YHKIIMOHMPOBAHUS OOBEKTOB
HSKOHOMUKH B UPE3BBIYANHBIX CUTYaIUX.

8. YmpasieHue 6€301MacHOCTHIO KU3HEICATSILHOCTH.

3akoHOJATEeNbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIIPABJICHUS 0€30MaCHOCTHIO
KU3HEACATSIIPHOCTA. DKOHOMHYECKHE OCHOBBI YIIpaBJeHUs Oe30macHOCThI0. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yIpaBiieHHue 0€30MacCHOCTHIO.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Buast yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 4,0 144
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,33 48
Jlexumnm (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KonTakTHas camocTostensHas padoTa 167 -
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 60
Bua konTpoJs:
OK3aMeH 1,0 36
KonrakTHas paboTa — mpoMexKyTOYHAsE aTTeCTalHs L0 0,4
[ToAroToBKa K SK3aMeHy ’ 35,6
Buja uToroBoro KOHTpOJIs: JIK3aMeH

B 3auernbIx B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,89 24
JlaGopatopusie 3ausaTus (J1ad) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonTakTHas camocTostensHas padoTa L67 -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xouTpoJs:
OK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEXKyTOUHAs aTTECTALIHS L0 0,3
IToAroToBKa K SK3aMeHY ’ 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNINHBI
«Mudpopmaruka» (b1.5.16)
1. Heap aucHumIMHbI - TpUOOpeTeHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX
UH(QOPMALIMOHHBIX TEXHOJOTHSAX, a TaKKe YMEHMH W MPAKTUYECKHX HABBIKOB B 00JacTu
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MH(GOPMATUKH, HUCMIOJIb3YEMBIX IMPU PEHICHHMH HAyYHbIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3aa4 CTYAGHTaMH BCEX CHEIMaIbHOCTEH.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI OOy4YamoUIuiicsi 1O Mporpamme
0akajaBpUaTa J0JIKEH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO pellaTh CTaHJApTHBIE 3aJayd NpOo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJIbTyphl C IPUMEHEHUEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMN HH(OpPMALIMOHHON
6e3omacuoctu (OIK-1);

B pe3ynbrare ocBOEHUS AUCUUIUIMHBI CTYEHT JTOJIKEH:

3Hamy:

- CBOMCTBa MH(MOPMAITUH, CTIOCOOBI €€ XpaHEHHS U 00pabOTKH;

- CTPYKTYPY, IPUHIMIIBI paOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHUIO U apXUTEKTYPY BBIYHCIUTEIbHBIX CETeH;

- IPUHIMIIBI aIpECcalMY N10JIb30BaTeNEH, KOMIIBIOTEPOB U peCypcoB B ceTu MHTepHeT;

- pa3nuyath U pacmudpossiBath IP — agpec, ToMeHHOE UM KOMIIBIOTEPA;

- a TaKKe BJIaJeTh HAaBBIKAMU CAMOCTOSTEIBHOTO pEIIEHUS 33Jady Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TIOCTAaHOBKY 3aJ1aui, pa3padOoTKy ajJropuTMa U OLEHKY ero 3pQpeKTUBHOCTH;

- CTPYKTYPY, IPUHITUIIEI pa0OTH 1 OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHMUS;

- CTaHJapTHBIE TPOrPaMMHBIE 0OecTieueHus CBOEH NMpodeccuoHalbHOM 1eSTelbHOCTH;

- QJITOPUTMBI PELLIECHUs] HEJIMHEWHBIX YPAaBHECHMUI;

- aJTOPUTMBI OJJHOMEPHOU ONTUMM3AIINH;

ymemy:

- MICaTh M OTJAXUBATh MporpaMmel Ha VBA 110 pa3paboTaHHBIM aJIrOpUTMAaM;

- IPUMEHATH METOBI MATEMATUUECKON CTATUCTHKY AJIs1 PELLIEHUS] KOHKPETHBIX 33/1a4;

- HUCIOJIb30BAaTh NAaKeThl NPUKIATHBIX MPOrpaMM MpH JalbHEWIIEeM OOy4YeHUH U
MIPAKTUYECKON IESITENBHOCTH;

gnademsn:

- HaBblKaMM CaMOCTOSITEJIBHOTO pEIIEHUs 3aJad Ha KOMIBIOTEpE, BKIHOYAIOIINE
MOCTAHOBKY 3aJlayd, pa3pabOoTKy ajaropuTrMa W OIEHKY ero 3()QPEeKTUBHOCTH METOJaMHu
MaTeMaTHYECKOM CTATUCTHUKY JJIsl 00pabOTKH SKCIIEPUMEHTA;

- METO/IaMU peasin3alliy aIrOPUTMOB Ha KOMITbIOTEpAX.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI
BBenenue. Mapopmaruka — mpeaMer, 3amadyd U MECTO Kypca B MOATOTOBKE CTyAeHTa. Tpu
yacTd Hayku wuH(popmaTuku: hardware (TeXHHUECKHE CpeicTBa), software (mporpammHble
cpenacTBa), brainware (MHTEJUICKTyalIbHBIC CpeicTBa). Kpatkue ceneHwusI.

Pa3nes 1. ApxuTekTypa KOMIbIOTEPOB M KOMIILIOTEPHBIX ceTel

1.1. Hcropust pasButusi WHOOPMAIMOHHBIX TEXHOJOTHH, BBIUACIUTEIPHON TEXHUKH U
NePCOHAIBHBIX KOMIBIOTEPOB. MH(popMaIys, KOJTMUEeCTBO HH(OPMAIHH, CITIOCOObI BEIYMCICHHS.
Kpatkast uictopusi pa3BuTHsI BBIYMCIUTEILHON TEXHUKH U TEPCOHANBHBIX KoMibioTepoB (I1K).
Borancnurensnass mammba ®on-Heiimana w mammba Teiopunra. Paspabotku HopbGepta
Bunepa.

1.2. Ilepconanbubie kommbiorepbl (IIK) m ux Bo3moxHocTH Apxurekrypa IIK, ammapathsie
cpenctra [1K. dynkuunonansHasa cxema [1K, MaructpanbHO-MOAYIbHBIA TPUHLIMI TOCTPOEHHUS. :
[IpuHiMn OTKPBITOM apXuTeKTyphl. OCOOCHHOCTH TNPEACTABICHUS NaHHBIX Ha MAaIIMHHOM
ypoBHe IIpeumymectBa uudpoBoro mpencTaBieHUs HWHPOPMAIUMU TMEpell AaHaJOTOBBIM.
Hcnonb3yeMble cUCTEMBI CUMCIEHMS, IpaBWiIa IE€peBOJa M3 OJHOHW CHCTEMBI B JPYIYIO.
DneMEeHTBl MaTeMaTUYECKOM JIOTHUKH: OCHOBHBIE JIOTUYECKUE ONepauu U (opMyIibl.

1.3. KoMnbIOTEpHBIE CETU: TOMOJOTUHU CETEH, NX XapaKTEPUCTUKU. TOMOIOIMH CETel: 3BE31Has,
mIMHHAs, KoibleBas. CeTH 3aKphITOro TUMA: JIOKAJIbHbIE M  paclpeiesieHHble CeTH,
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KopropaTtuBHble ceTH. [IporpamMMmHO-TeXHHYecKoe oOecreueHue: ajpecanusi, OlepalroHHas
cUCTeMa, aJamnTephl, IpaiBepbl, MPOTOKOIBI (0COOBIE S3BIKH, Ha KOTOPBIX OOMEHHBAIOTCA
nHdopmanmelr kommneloTepbl B ceTw, Hampumep, TCP, TCP/IP, UDP). I'moGansHble ceTu
paszmuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3moxunoctn cetu
HNurtepuer, Cucrema TenexkoHpepeHIud. DinekTpoHHas mouta. Jloctyn kK wHGOpPMAIMOHHBIM
pecypcam.

3ammra wHbopmaruu. [loHsTHE 0€30MaCHOCTH KOMMBIOTEPHON HWH(OpMAIMU: HAACKHOCTH
KOMITBIOTEPA, COXPAHHOCTh JAHHBIX, 3al[UTa OT BHECEHUS HM3MEHEHHI HEyNOJIHOMOYEHHBIMU
JUIAMH, COXpPaHEHHE TalHbl TEPernuCKd B DIIEKTPOHHOM CEeTH AJTOPUTMBI  3alUTHI
UHPOpPMALMU: METOJbl 3alllUThl, KOMIIBIOTEpHBIE BHUpPYCHI M Ooppba ¢ HHUMH. MeToabl
peanu3aiuu 3amuThl UHGOPMALIUK: TPOrpaMMHBIE, aliapaTHble, OpraHU3auOHHbBIE

1.4. MynbTumenna — AMajoroBasi KOMIIBIOTEpPHAs CHCTEMa, oOecrednBaroniasi CHHTE3 TEKCTa,
rpaduku, 3ByKa, peYd W BHUACO. YCTPONCTBAa MyJbTuMeana. TpeOoBaHUS K MYJIbTHMEIHUHHBIM
CpelcTBaM KOMIIbIOTEpOB. PacimpeHHble BO3BMOKHOCTH 00pabOTKH, MpeoOpa3oBaHusl, CHHTE3a
nHpopMmanuu (KOMIBIOTEpHAsI aHUMAITUs1, MOAU(PHUKAINSA U300paKEHUM, TpeXMepHas rpaduka).
MynbsTUMenuiiHble TporpamMMbl. [IporpamMmbl pegakTHpPOBaHUS, MOHTaXa 3BYKa W BHJEO.
Buneo-penakropsl, Mmoaynu cnerdP@eKkToB, MOHTaXKHbIE CTYJUU. DJIEKTPOHHbIE MPE3EHTALUN
(ocHoBHBIe BO3MOkHOcTH MS Power Point), stamel co3gaHus mpe3eHTalUui, CTPYKTypa
MPE3eHTAIMA U OCOOCHHOCTH PabOThI C PEIAKTOPOM.

Pa3nea 2. IlporpamMHoe oGecnieyenue

2.1. CtpykTypa omneparMoHHBIX CHCTEM, MaKeThl MPUKIATHBIX MporpamMm, Microsoft Office.
Knaccudukanus nporpaMMHusbIx cpencTB. CHCTEMHOE U MPUKIIATHOE IPOrpaMMHOE o0ecTieueHHe
ITK. O630p oneparmonnsix cucteM (OC). [Ipunnumns! coznanus u coctaB OC: sapo, uarepdeiic,
npaiiBepel. Kpartkas xapaxktepuctuka WINDOWS, monynbHbiil npuniun noctpoenus. Cpena
WINDOWS: okHa, uX 3JIeMEHTHI, paboTa B MHOTOOKOHHOM PEKUME.

2.2.Penaxtopsl Microsoft Office ,Ha3Hauenne u 0ocoOeHHOCTH pabOTHL. PenakTopsl XUMHUECKUX
u MareMmaruueckux (opmyn, TekcToBwii pemaktop WORD, Power Point,(kpaTkmii 0030p).
Co3naHue JOKYMEHTOB pa3lM4HbIX (GOpM (CTaHAApPTHBIX M HecTaHIapTHBIX). KomupoBanue
XUMHYECKUX M MaTeMaTH4eCKUX (POPMYJ B TEKCTOBBIE JOKYMEHTHI.

2.3 EXCEL:B03MOXHOCTH TaOJWYHOTO pEJaKTOpa M HCIOJIb30BAHHUE €ro s pPEeLIeHHUs
nHpopManmoHHbIX U HHKeHepHBIX 3anad.. OkHo EXCEL Texnuka paGotel . AOGCONIOTHAs U
OTHOCHUTENbHAs ajapecauus. Bctpoennsie ¢ynkuuu Pacuer mo dopmynam. Komuposanue
dbopmyn. Pabora ¢ Tabmumamu. dopmatupoBanue, ohopmieHre TabIHIL..

2.4. EXCEL Iloctpoenue rpa¢ukoB u auarpamm. PacueT QyHKIMOHANBHBIX 3aBUCUMOCTEH U
nocTpoeHne rpadgudeckux n300pakeHu ¢ ucnosb3oBaHueM ctanaapTHeIX QyHkiuuid EXCEL u
mactepa ¢yHkuuid. IlocTpoeHne TOBEPXHOCTEH C WCIONB30BAHMEM MacTepa JIuarpaMM.
ITocTpoenue nuHMil TpeHAA. .

2.5. EXCEL. Omnepauun ¢ maccuBamu. Pa3paboTka U peanusanus NpOCTEHIINX aJrOpUTMOB C
WCITOJIb30BAaHUEM BO3MOXKHOCTEH peakTopa(HaXx0oXJICHHE MaKCUMaJIbHOTO (MUHMMAJIBHOTO)
JJIEMEHTAa BEKTOpa M MAaTpPHUIbl, HAXOXJEHHE CYMMBI JIIEMEHTOB BEKTOpa M MAaTpPHUIIBL,
BBIUMCJICHHE MATPUYHBIX BbIpakeHUil). PelieHue BBIYUCIUTEIBHBIX 3a7a4 C HCIOJIB30BAHUEM
TaOIIHII.

Pemenue CJIAY ¢ ncnonp3oBaHreM 00paTHOW MaTPHUIIbI

Pa3nes 3. AnropuT™Mbl M OCHOBBI IporpaMMupoBanns Ha sisbike MATLAB.
3.1.Anroputmsl, THIBl anroputMmoB. [loHsTHe amroputMa M ero cBoicTBa. CrocoObl 3amucu
aIropuTMOB. MOAYIBHBI NPUHLUII IOCTPOCHUS AJITOPUTMOB M IporpamM. [laker

KoMmnbloTepHOl Matematuku MATLAB.  XapakTepuCTHKH SI3bIKOB MPOTPAaMMHUPOBAHHS.
DOBOIIOLUS U KITACCU(PHUKAIMS S3bIKOB TIPOTPAMMHUPOBAHMS, UMIIEpAaTUBHbIC, (PYHKIIMOHAIbHEIE,
JIOTHYECKHE, OOBEKTHO-OPUEHTHPOBAHHbIE, UX KOMOWHAIUH. [ToHssTHS ~ TpaHCISLMH,

KOMITWJIALIMM, UHTEPIPETAllUU, UX pa3nuuus. S3bIKM MpOrpaMMHPOBAHMS BBICOKOTO YPOBHS.
CTpyKTypHOE TIpOrpaMMHUpPOBaHHE, €ro ocoO0eHHOCTH. OO030p  NaKeTOB KOMITBIOTEPHOU
MaremaTuku — Matlab, Mathcad, Mathematica.
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3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYPBI M MPUHIUIIBI CTPYKTYPHOTO MPOTrpaMMHUPOBaHUS,
WUToCcTpanus.  ba3oBble  anTOpUTMHYECKWE  KOHCTPYKIHMH  (CIEIOBAaHUE, BETBIICHHE,
MOBTOPEHHE), UX peaTH3alliH.
Omnepatops! s3bika porpammupoBanusi MATLAB. OcHoBuele pemarenu (solvers) MATLAB
JUISL pealii3allii BBIYMCIUTENBHBIX alropuTMoB. bubmmoreka crangapTHeIX GYHKIUHN size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf
3.3.IToctpoenue rpadukoB (DYHKIIMH OJHOM W JIBYX MepeMeHHBbIX. Mcmosb3oBanue (GyHKINN
plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmienue
rpa¢uKOB(3aroJI0BKHU, MTOAIKCH 110 OCSIM U 1p.)
3.4. Onepayuu mnao maccueamu. 6eKMOPAMU U MAMPUYAMU,- CILOAHCEHUE, YMHONCEHUe,
mpaucnonuposanue , oopawenue (inv), BBUUCICHHWE HOPMBI (norm ), panra (rank) u
onpeaenutenst Marpuibl (det ). ANTOPUTMBI HAXOXACHHUS MaKCHUMAalbHOTO, MHUHHUMAaJIHHOTO
3JIEMEHTa B MaCcCHBE, aJITOPUTMBI COPTUPOBKHU U WX peanusanus (Hanpumep, Selection Sort)
Pa3nea 4. Unciaennsie MeToabl. Peanusanus npocreiiiunx anroputmos B cpene MATLAB
4.1 YucneHHble METOJbl, XapaKTEPUCTUKA U MX OCOOCHHOCTH, MOHSATHE CXOAMMOCTH METOa.
DNEeMEHTBl TEOPUU TOTPEIIHOCTEH, KIacCU(pUKANUA TOTPEIIHOCTeH, aOCoNMoTHAs U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, TOHATHE (PYHKIIMK HOpMBI. BBeleHNE B CTATUCTUKY. AJITOPUTMBI
JUISL CTaTUCTUYECKOH 00paboTku wHpoOpMaiuu ( BBIYUCICHHWE TOYEYHBIX M WHTEPBAIBHBIX
OIICHOK pe3yJbTaTOB U3MEpPAEMOW BeNMWYMHBI), uX peanuszanuu B [IKM MATLAB.
Ucnons3oBanue pyHkui min, max, median, var, polyfit, polyval.
4.2. Tlpubmmwkenue ¢yukauii. WuTepnonsauus MHorowieHamu. KycodHas WHTEPHOJSLINS
(crmaitH). Onenka morpentHoctd. Oyakimun MATLAB ans pabotel ¢ MHorouneHamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BbluncieHHE OIpPENeICHHBIX HMHTETPAJIOB, AalTOPUTMBI METOJIOB MPSIMOYTOJIHHHUKOB,
Tpaneuuid 1 CUMIICOHA , OLIEHKa MOrPELIHOCTH METOAOB. Peann3anus aaropuTMOB YHCIEHHBIX
METOJIOB BBIYMCIIEHUS OINpEIENIEHHBIX uHTerpasoB B cpene MATLAB, [IPUMEHEHUE
CTaHJApTHHIX QyHKIUH trapz, quad, integral
4.4 VlccnenoBanue pyHKIUU OAHOM nepemMeHHoU. Perienne HenuueliHoro ypaBHenus f(x)=0.
OtneneHne KopHeW. AJNTOpUTMBI YTOYHEHHUST KOPHS (METOJ TMOJIOBUHHOTO JeneHus, HproToHa,
npoctoii utepanuu). CpaBHUTENBHBIC XapaKTEPUCTUKU. Peanusamms aaropuTMOB B cCpele
MATLAB 1o 6;10k- cxemMaM | C HCTIOJIb30BaHUEM peraTesiei roots, fzero
4.4. MWccnenoBanue (¢GyHKIMH OAHOM mepemeHHOW. Ilomck skcTpemyma  (QyHKIUH
BobruncnuTenbHble alropuTMbl HaXOKJIEHUS JIOKAIBHBIX U TJIOOANBHBIX SKCTPEMYMOB (METOJ
JEJICHUsI OTpe3Ka IMOMoJiaM, METOJ 30JI0TOTO CEUeHUsl), UX peanu3aliu Mo OJOK- cXxeMaM U ¢
ucrosb3oBanueM pematens fminbnd B cpene MATLAB.

4. O0beM y4eOHOI AU CIUIJIMHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 3,0 108
KonTakTHast padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48
JlaGopatopusie 3ausaTus (JIad) 1,33 48
CamocrositesibHas padora (CP): 1,67 60
KonrakTHas camocrosiTensHas pabota L67 0,2
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 59,8
Bua koutpoJs:
3auver - -
Bua uToroBoro KOHTpoOJIA: 3auer
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B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS 1,33 36
JlaGopatopusbie 3ausaTus (JIad) 1,33 36
CamocrositesbHas padora (CP): 1,67 45
KonrakTHas camocrositensHas pabota L67 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 44 85
Bua xouTpoJs:
3aver - ‘ -
Bua uToroBoro KOHTpoOJIA: 3auer

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«MarepuaJjioBeeHue u 3amura ot koppozun» (b1.5.17)

1. lean qUCHUIIHHBI:

- npuoOpeTeHue CTyJIEeHTaMH 3HAaHUN OO0 OCHOBHBIX THMAaX, CTPOGHHMM U CBOMCTBax
COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (PYHKIIMOHAIBHBIX HEOPTaHMYECKUX (METAIMYCCKUX W
HEMETAJUTMYECKHUX) W OpraHUYeCKUX (TMOJMMEPHBIX U YIIEPOAHBIX) MaTepHaax;

-03HAKOMJIEHHE CO crocobaMM OIEHKH W TPOTHO3UPOBAHUS  IKCILTyaTallMOHHBIX
CBOMCTB  COBPEMEHHBIX KOHCTPYKIHMOHHBIX U (YHKIIMOHANBHBIX ~ HEOPTaHUYECKUX
(METaNIMYeCKUX W HEMETAIMYECKHX) H OpPraHWYeCKUX (TIOJTUMEPHBIX M YTIJIEPOJIHBIX)
MaTepuasos;

- U3yYeHHE  METOJIOB M CpEACTB  MCHBITAHMM U JUArHOCTHUKU COBPEMEHHBIX
KOHCTPYKUMOHHBIX U (GYHKIIMOHAIBHBIX ~ HEOPraHWYECKUX  (METaJUIMYECKUX U
HEMETAJUIMYECKHUX) U OpPraHMYECKUX (TMOJMMEPHBIX U YIIIEPOAHBIX) MaTEPUAIIOB;

- O3HAKOMJICHHE C TEXHOJOTHSIMU TMPOM3BOJACTBA MaTepUasoB M TOTOBBIX H3JENIUN Ha

OCHOBC COBPCMCHHBIX KOHCTPYKIMOHHBIX n Q)yHKHHOHaHBHLIX HCOPTaHUYCCKUX
(METAITUYECKUX W HEMETAJUIMYECKUX) W OPraHWYeCKUX (MOJUMEPHBIX M YTJIEPOJIHBIX)
MaTepuanax.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIOCOOHOCTBIO UCIIOJIb30BaTh B MPO(ECCHOHANBHON NEATEIbHOCTH 3HAHUSA O MOAX0JaX U
METO/axX TOJY4YEeHHUSI PE3yIbTaTOB B TEOPETHUECKUX M SKCIECPUMEHTAIBHBIX HMCCIEJOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATH (PyHIaMEHTaJIbHbIE MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIE U
oO1enHKeHepHbIe 3HaHUs B TpodeccnoHanbHoM nesteasbHocTH (OIIK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY IS pelieHus WHXeHepHbIX 3axa4 (OITK-
4);

3Hamy:

- OCHOBHBIE THUIBl  COBPEMEHHBIX HEOPraHMYecKux  (METAJUIMYECKUX U
HEMETAJUIMYECKHUX) U OpPraHMYECKUX (TOJMMEPHBIX U YIIIEPOAHBIX) MaTEPUAIIOB;

- CTPOEHME, COCTAaB U CBOMCTBA COBPEMEHHBIX HEOPraHMYECKHX (METAIIMYECKUX U
HEMETAJUIMYECKHUX) U OpPraHMYECKUX (TIOJMMEPHBIX U YIJIEPOAHBIX) MaTEPUAIIOB;

- TEXHOJIOTUH TOIY4YEHHUSI 1 00pabOTKU COBPEMEHHBIX HEOPraHUYECKUX (METAJUIMYECKUX
¥ HEMETAJUIMYECKUX) W OPraHUYeCKUX (MOJIMMEPHBIX U YITIEPOIHBIX) MAaTepHAIIOB;

- OIPUHLUNBI BbIOOpAa MU COYETaHMA  PA3VIMYHBIX MATEpPUAJIOB B3aJaHHBIX YCIOBMSX
IKCIUTyaTaIuH.
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ymemuw:
- YIPaBJISITh CBOWCTBAMU OCHOBHBIX THIIOB COBPEMEHHBIX HEOPTaHUYECKHX U OPTaHUYECKHX
MaTepHaJioB;

- BBIOMpATh MaTepHallbl C BHICOKUMU SKCILTyaTallMOHHBIMU XapaKTCPUCTUKAMU ISt
3aJIaHHBIX YCJIOBUH JKCIUTyaTallHH,

- ONpEAeNsTh OCHOBHBIE CBOMCTBAa COBPEMEHHBIX HEOPTaHMYECKHX U OPTraHUYEeCKHX
MaTepHaJoB;

- TPOTHO3MPOBaThH PabOTOCIIOCOOHOCTH COBPEMCHHBIX HCOPraHMYECKUX U
OpPraHUYEeCKHUX MAaTEPUAJIOB B 3aJaHHBIX YCIOBUAX DKCILIyaTallHH;
BJaOems.

- METOJIaMU aHaJIu3a CBSI3U CBOMCTB COBPEMEHHBIX HEOPraHMYECKHX (METaJUIMYECKUX U
HEMETAJUIMYECKUX) U OPraHUYECKUX (MOJIMMEPHBIX U YIVIEPOJIHBIX) MAaTEPUATIOB C X COCTaBOM
U CTPYKTYpOHi;

- HaBbIKAaMH U YMEHUEM OpraHHU3alMy U MpOBeIeHHs MOUCKa HHYOPMAIMK O MaTepHaIax
C 3aIaHHBIMHU CBOMCTBAaMHU C ucnoib3oBanuem pecypcoB HTb u UatepHeT-pecypcos.

3. KpaTkoe cogep:kanue JTUCHHUINIHHBI

Beenenue

MartepuanoBeneHue Kak Hayka: IIeNd, 3aJa4d M 3HA4YeHHe IUCHUIUIMHBL OOrme
TpeOoBaHUs, MPEABbABIAEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BAaHUS WU
sKcIUtyaTanuu. Pa3BuTue Hayku o Marepuanax. Poiab pycCKMX Y4YEHBIX B pPa3BUTUU HAYKH.
Joctuxenust B 00JaCTH CO37aHMsI HOBBIX MaTepUalIOB, UX MPUMEHEHUs. 3HaUeHHE MaTepuaoB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB M 0OECIIEUEHUH X OE30MMaCHOCTH.

Paznen 1. ®Pu3nko-xuMu4ecKue 0CHOBbI MaTepHAJIOBeIeHU S

OcCHOBHBIE TMOHATHUS O CTPOCHUU, CTPYKTYpE M CBOMCTBaX MarepuaioB. MeTobl
U3Y4YEHUs1 CTPYKTYpbl M CBOMCTB MaTepuasioB. CTpoeHune wmartepuasoB. OCHOBHBIE THIIbI
KpUCTAIMYECKUX pemieTok. Kraccudukanus KpuUCTasIoB MO THIAM CBSI3U. AHHM30TPOIUS
cBOMCTB KpucTauioB. CTpoeHue peasbHbIX KPUCTAILIOB. JleeKThl pealbHbIX KPUCTAIOB U MX
BJIUSIHUE HA CBOMCTBA METAJJIOB M CIIaBOB. CBoMcTBa aucinokanui. Kpucramimsanus MeTaaioB
n cmiaBoB. Camonpou3BoJbHas KpucTaummszauusa. HecamMomnmpou3BoJIbHAS KpUCTAIIU3ALINSL.
AMopdHbIe MaTepHaIbI.

CaoiictBa MatepuanioB. Iloka3zarenu cBoiictB. Knaccudukanus coiicts. Mexanuueckue,
dusznyecKkue, XUMHUYECKUE, HKCIUTYyaTAlMOHHBIE M TEXHOJIOTUYECKHE CBOWCTBA MaTEepHUAJIOB.
[TokazaTenn MeXxaHMYECKUX CBOMCTB, ONpenesieMble NpPH CTAaTHUYECKUX HCHBITAHUSIX Ha
pacTspkeHue u u3rud. MeTozpl onpeeieHus: TBEPIOCTH MaTEPUaIOB.

DU3NKO-XMMHUUYECKHE OCHOBBI MaTepraioBeieHus. OCHOBBI TEOPUU CILIABOB.
JlnarpaMMbl COCTOSIHMS CIUIaBOB. Te€pMHUHBI U ONpelencHus. JuarpaMmmel - «COCTaB-CBONCTBO.
@a30BbIll COCTaB CIUIABOB. 3aBUCUMOCTh MEKIy CBOWCTBAMH CIUIABOB M THIIOM JUArpaMMbl
coctosinus. [TpaBuno H.C. Kypnakosa.

Paznen 2. Merajuindyeckue MaTepualibl

Kene3o u crnaBel Ha ero ocHoBe. Ctanu U uyyryHsl. JKene30yriepoanucThie CIUIABBI.
CTpyKTypsl ~ CIUIaBOB  JKeJIe30-yrjiepold.  JuarpamMmbl  COCTOSIHUSI — HKEJI€30-LIEMEHTHT.
KoMmoHeHTsI, Ga3bl U CTPYKTYPHBIE COCTABIISIONINE CTaJIel U OETBIX YyTyHOB.

KoHcTpyKlIMOHHBIE METaJUIMUECKUE MaTepUaibl. Y TIEPOJUCTHIE U JETMPOBAHHbBIE CTAJH.
Knaccudukammst craneit, onpeneneHre MOHATUS KadecTBa cTainu (TpeOOBaHUS K Ka4yeCTBY).
Bnusinue yrieposa v MOCTOSHHBIX (T€XHOJIOTHMUECKUX) MpUMeEced Ha KauecTBO CTajl, METOIbI
yIy4llleHUs] KayecTBa CTaid (MOBBILICHHE €€ KOHCTPYKIMOHHON NpOYHOCTH). Biusanue
JETUPYIOLIMX SJIEMEHTOB Ha CBOMCTBAa CTaju. JMarpaMMbl COCTOSIHUSA >KEJ€30-JETHPYIOIINI
anemeHT.  KoHcTpykmuwonnsle  ctamu.  WHcTpymeHTanbHble — ctamu.  Kiaccudukamms
YIJIEPOJUCTBIX M JIETMPOBAaHHBIX CTane. MapkupoBKa cTajeid M0 XUMHYECKOMY COCTaBy.
KonctpykunonHble ctanu U criaBbl. THCTpyMeHTaNbHbBIE CTANIM U CIUIaBbl. UyTyHBI U TBEp/bIC
crutaBel. CBoiicTBa M HazHadyeHue 4uyryHa. [Ipomecc rpadurtmsammu. UyryHbl cepwie, Oembie,
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KOBKHe€, BEICOKOIIPOYHBIE, X CBOICTBA, 00J1aCTh MPUMEHEHHS, MApKUPOBKA.

Teopuss W mpakTHKa TEPMHUYECKOW M XHUMHMKO-TEPMHUYECKONW 0OpabOTKH METasioB H
criaBoB. [lpupona, MexaHuW3M W YCJIOBHUS MPOTEKAHUs CTPYKTYPHBIX IMPEBpAIICHUIl B CTaJU.
Buner tepmuueckoit o6paborku cramu: orkur | m Il poma, MOMHBI M HEMONHBIMA OTXKMT,
HOpMaJlM3alusl, 3aKajika, OTIYCK. 3aKaJdMBAa€MOCTh U TNPOKAIUBAEMOCTh cTajed. BrusiHue
TEPMHUYECKON 00pabOTKM Ha MEXaHWYECKUE CBOWCTBA cTanu. DuU3MyYecKhe OCHOBBI XHUMHKO-
TepMuuecKkoil o0paboTku. Bumael u cmocoObl memenrtanuu. JudQy3rnoHHOE HACHIIICHNE
MOBEPXHOCTH HemeTayuiaMu. AzotupoBaHue cranu. uddysmonnas merammuzanms. MoxHas
XUMHUKO-TepMudeckas o0paborka. [lepcrneKTHBBI pa3BUTHS XHMHKO-TEPMUUYECKONW OOpabOTKH.
Huddys3nonHoe yaaneHue npumecei.

[{BeTHBIE METAILIBI U CIUJIaBBI HA UX OcHOBE. OO01Ias XapaKTepUCTHKA U KIacCU(PUKAIUI
MeAHbIX cIIaBoB. JlaTyHu, OpOH3BI, MEIHO-HHUKEJIEBbIE CIUIaBbl. AHTUQPUKIHOHHBIC
MeTaliyeckue — marepuanbl.  OOmass  XapakTepUCTHKa  AJTIOMHUHHEBBIX  CIUIaBOB.
JedopmupyeMbie amlOMUHHUEBBIE CIIABHI, TIUTHEBHIC AIFOMUHHUEBBIE CIUIABHI. | paHyIMpOBaHHBIC
crutaBel. O0IIas XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. Jlepopmupyembie MarHueBbIe CIUIABBI.
JluTbeBble MarHueBbIE CIUIABBL. BiMsHUE JIETUPYIOMIMX 3JEMEHTOB CTPYKTYPYy M Ha CBOWCTBA
TUTAHOBBIX CIUIaBOB. bepuiuinii u criaBbl Ha €ro ocHOBE. TyroriaBKHe METAJIbl U CIUIaBbl HA
UX OCHOBE.

Paznen 3. OcHoBbI Koppo3uu MeTa/LI0B. [IpMHIUNBI W MeTOABI 3alIUTHI OT
KOppO3MH.

OcHoBHBIE TPUYUHBI KOppo3un MeTtayuioB. [lokasarenn xopposuu. Kimaccuduxarms
KOPPO3UOHHBIX MPOLIECCOB. XUMUYECKasi Koppo3us. ['azoBast koppo3us. Kopposus B KUIKOCTAX
— HEJIEKTPOJINTaX. DJIEKTPOXUMUYECKass Koppo3us. KuHeTnka 31eKTpOXMMHYECKONH KOPpPO3UH.
Koppo3ust MeTanioB B yCIOBHIX TEXHOJIOIMYECKUX CPEJl XUMHUECKUX MMPOU3BOJICTB.

IIpyHIMIIBI ¥ METOMBI 3aIUUTHl OT KOppo3uu. Koppo3MOHHOCTONKHE METAIIIMYECKUE U
HEMETAJUIMYECKME MaTepuanbl. MeToAsl 3allUThl MAllMH W alllapaToB  XUMHYECKHX
IPOM3BOJICTB OT KOppo3uu. MHrHOUTOPHI KOPPO3UU. DIEKTPOXMMHUYECKas 3alluTa. 3allUTHBIC
MOKPBITHS.

Pasnen 4. Hemetanuyeckue MaTepuaJbl

Hemeramnnueckue wmarepuaibl. Marepuanabl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX
coenquHeHuil. CTpoeHHE M CBOMCTBA IOJIMMEPOB. TepMOpEaKTHBHBIE M TEPMOILUIACTUYHBIE
nonuMepbl. CTpoeHHe W cBoiicTBa IutactMacc. OCHOBHBIE Pa3HOBUIHOCTU IPOMBIIUIEHHBIX
MOJIMMEPOB M IJIACTMACC. APMHUPOBAHHBIE TMOJUMEPHBbIE MaTepuaibl. [‘a30HanmoJIHEHHbIE
MJIaCTMACCHI.

OcoOEHHOCTH ~ CTpPOEHMs, CBOWCTBA PE3MHOBBIX MarepuanoB. Pe3unHbl o00miero
HA3HAYCHWSI, CTICIIUATBHBIE PE3UHBI U 00JIACTU X TPUMCHCHUS.

Jlakokpacounsie Mmarepuainsl (JIKM). OcuoBubie Buabsl JIKM. Kpacku, maku, rpyHTOBKa,
LINaTJIEBKA.

Kepamnueckne wmartepuanbl. KOHCTpyKIMOHHAsl, WHCTpyMEHTalbHAs M TEXHUYECKAS
kepamuka. Heopranuueckoe crekio. Kiaccuduxamus crekon mo Ha3HAu€HUI0 M 00dacTu
npumenenus. Cutamwisl. ['padut. Acbect. CBoiicTBa M 00JaCTH TPUMEHEHUS.

Cma3zouHble Macia, MIIaCTUYECKUE CMa3KH, TBEPAbIE CMa304Hble MaTepraibl. CMa304HO-
OXJIKJAIOIINE KUAKOCTH.

JIpeBecHbIE MaTepUalsl.

Komnosunmonnsie wmarepuansl (KM). OOmasi XapakTepuUCTHKa KOMITIO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennsle KM, cnoucteie KM,  BomokHucteie  KM.
Komnosunmonnsle MaTepuanbl Ha MeTauIMuecko U HeMerauimuecko ocHoBe. CAII
(crieyeHHBIE ~ AMIOMUHUEBBIE MOpolKku). Kepamuueckne KOMIIO3WLIMOHHBIE MAaTEpUalIbl.
I'uOpuaHbIe KOMIO3UIIMOHHBIC MATEPUATBIL.

Pazgen S. IJkoHOMUYeCKH 000CHOBAHHBIN BbIOOP MAaTePUAJIOB.

DKOHOMHUYECKH OOOCHOBaHHBIM BBIOOpP MaTepuajoB Uil KOHKPETHBIX Ienedl. Bribop
KOHCTPYKIMOHHBIX MAaTe€pUajoB JIsi KOHKPETHOTO TEXHOJOTrHYeckoro mpouecca. Kpurepun un
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AITOPUTM BbIOOpA KOHCTPYKLIHOHHBIX MaTepuasoB. DKOoJOTnYecKre ACIEKTHI
MaTepHaNOBEICHUS U 3aIUThl METAJUIOB OT KOPPO3HHU.
4. O0beM y4eOHoii THCIUTIINHBI
B 3auernbIX B akanem.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
O0mas Tpy10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 3,0 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas paboTa L67 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8
Bua xonTpoJs:
3auer - -

B 3auetHbIX B actpomn.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexumnm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,44 12
CamocrositeabHast padora (CP): 1,67 45
KoHTtakTHas camocTosTenbHas paboTa L67 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 44,85
Bua kouTpoJs:
3auer - ‘ -

AHHOTANUA padoyeil MPOrpaMmMbl IHCHUNIMHBI
«Cranpapruzauus u ceprupuxkanus» (b1.5.18)
1. leab IMCUMIVIMHBI: TIOJyYEHHE CTYJEHTAaMU OCHOBHBIX HAy4HO- MPAKTHYECKUX

3HAHMI B O0JIACTH METPOJIOTHH, CTAHJAPTU3ANMKA M TOATBEPXKICHUS COOTBETCTBUS,

HEOOXOJUMBIX JJIsl peUIeHHs 3a/ad oOecrieueHus] eIMHCTBA M3MEPEHHI W KOHTPOJII KauecTBa
OpoayKuuu  (YCiIyr), METpPOJOTHYECKOMY W HOPMAaTHBHOMY OO0ECIEUYEeHHIO pa3paboTKH,
MPOU3BOJICTBA, HWCIBITAHWUHN, OKCIUTyaTalldd W YTUIW3alUU MPONYKUUH, IJIAHUPOBAHUS U
BBITIOJTHEHHS pa0OT MO CTAaHAAPTU3ALNU U CepTUDUKAINUN TPOIYKIIMH U MPOLIECCOB MPOBEICHUE
METPOJIOTUYECKON U HOPMATUBHOM IKCIEPTH3.

2. B pe3yabrare wu3yYeHUsl JAUCHHUILINHBI
0akajlaBpuaTa J10JIKeH:
Obnadams cnepyrommumu  o6mekynbTypHbiMu  (OK), obmenpodeccuonansubivu  (OIIK) u
npodeccuonanbapiMu (I1K) komneTeHIMIMU:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM aesteasbHocTH (OIIK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY IS pelieHus WHXeHepHbIX 3axa4 (OITK-

o0yyamomuiica N0 nporpamme

4);

3namo:

-3aKOHOJIATSJIBHYIO, OPTraHU3aIMOHHYI0, HAYYHYIO U TEXHUYECKYI0 OCHOBBI OOCCIICUCHUS
CIANHCTBaA H3MepeHHﬁ, CTaHIIapTI/IBaLII/II/I nu HOILTBCp)KI[CHI/I}I COOTBCTCTBUA,
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-IIOPSIIOK pa3pabOTKU, YTBEPKICHUS U BHEJIPEHUSI CTAHIaPTOB, TEXHUYECKUX YCIOBUH U
JIpYrol HOpMaTUBHOW U HOPMATUBHO-IIPABOBOU JJOKYMEHTALUU;

-IIEPCIEKTUBB TEXHUYECKOTO Pa3BUTUS M OCOOCHHOCTH MESTENbHOCTH OpraHu3aluid,
KOMIIETEHTHBIX Ha 3aKOHOJATEIHHO-IIPAaBOBOM OCHOBE B 00J1aCTH TEXHUYECKOTO PETYIMPOBAHUS
Y YIPABJICHUS KAYECTBOM;

-OCHOBHBIE ~ ()OPMBI  MOATBEP)KACHUS  COOTBETCTBHSA, YYACTHHUKOB  pPabOT IO
cepTudUKaIu, CXeMbI CEpTH(PHUKAINK | JIekiapupoBaHus B PD u 3a pyoexom.

Ymemos:

-IIPUMEHATh METOJIbl M HCIIONb30BaTh MNPUHIUIBI CTAaHAAPTHU3ALMU TpU pazpaboTke
HOPMATHUBHBIX JJOKYMEHTOB;

-IPUMEHATh Ha MNpakTuke PenepanbHble 3aKOHBI U MEKIYHAPOIHbIE PEKOMEHJALUU B
00J1aCTH METPOJIOTUH, CTAaHIAPTU3ALIMHU U TIOATBEPKICHHUS COOTBETCTBHUS;

-IPUHMMAaTh Y4YacTHUE B IMpolieccax IMOATBEPKICHUS COOTBETCTBHUS PA3HOIO YPOBHS-
aKKpeIuTalH, IPUEMKE, SKCIIEPTU3E, JIMLEH3UPOBAHUN, TOCKOHTPOJIE U HA/I30PE;

-IPUMEHATh  METOJABl  KOHTPOJS M  YOPaBICHUS  KAayeCTBOM  MPOAYKUUU U
IIPOM3BOJICTBEHHOTO IIPOLIecca NPEAIPUATHS;

-aHaJIM3UPOBATh JaHHBIE O KAUECTBE MPOAYKLIUU U ONPEAEIATh MPUINHBI Opaka;

-HCTIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JJIs TUIAHUPOBAHUS W TIPOBEACHUS PadOT 1O
CTaHJapTU3aLUU, METPOJIOTUH U MTOATBEPKICHUIO COOTBETCTBHS

-MCIIONIb30BaTh TEXHUYECKHE CpEACTBA JJIs H3MEPEHUS OCHOBHBIX I1apaMETpPOB
TEXHOJIOTMYECKOr0 MPOLECCa, CBOMCTB ChIPbs U MPOAYKIUH.

Bnaoemp:

-HaBbIKAMH HCIIOJb30BAHMS OCHOBHBIX HMHCTPYMEHTOB W IPaBUJ TEXHUYECKOTO
peryJMpoBaHus U yIPABICHUS KAYECTBOM;

-HaBbIKAMH OGOPMJICHHSI PE3yJIbTaTOB HCHBITAHUW W NPHUHATHS COOTBETCTBYIOIIMX
peleHui;

-HaBBIKAMH pa3paboTKu U 0hOpMIIEHUSI HOPMATHUBHO-TEXHUYECKOM TOKyMEHTalUN

-HaBbIKAMHU UCIOJIb30BAaHUSI HOPMATUBHBIX JIOKYMEHTOB MO KaueCTBY, CTAHJAPTU3ALUUA U
cepTuduKay NPOIyKTOB U U3/IETHH.

3. KpaTkoe conepxxanue JMCUMILIHHBI:

Paszgen 1. MetpoJiorusi, CTaHIAPTH3alUA W NOATBEPKIeHUE COOTBETCTBUA -
HOPMATHBHO-TIPaBOBas 0a3a o0ecnevyeHUs1 KauecTBa

Beenenne. Poap M MeECTO TEXHMYECKOTO pETyJUpOBaHHS B 0OmeH cHCTeMe
peryMpoBaHUsl COBPEMEHHOIO pbIHKA. [IpaBoBas OCHOBa TEXHMUYECKOI'O PpEryJIMpOBAHUS.
3akoHbl P® « O TexHWYeckoM peryiaupoBanun», « O crangaptuszanuu B Poccuiickoit
Oeneparun», « O 3amuTe npaB noTpedurenein». TexHUUeCKue perjaMeHTbl U HOPMAaTHUBHBIC
JIOKYMEHTHI, AeHCcTBYIOIME Ha Tepputopun P@. OcHoBbI cTanaapTusanuu. Poccuiickas cucrema
cragpaptuzauun - PHCC. Mexnynaponnas crangaptuzauud. CTaHmapTsl Ha CUCTEMBI
ynpasieauss kadecteBom KMCO 9000, MCO 14000, MCO 17000 . OcCHOBBI METPOJIOTHH.
Hctopuueckue cBeneHus o cucremax umsMmepeHuid B Poccum u 3a py6exxom. 3akon PO «O6
obecrieueHnn enuHCTBa mW3MepeHui». Kiaccubukarus wmsmepennii. OCHOBHBIE (DU3HUYECKHE
BEJIMYMHBI, U3MEPSIEMbIE B XUMUU U XUMUYECKON TexHOJIoruu. CpeicTBa U3MEPEHUN U UX BUIBI.
[TorpemHocTn W3MepeHuid. [ocymapcTBeHHass MeTpoJIoTHYecKas ciyk0a. MexmyHapoaHas
OpraHM3alus 3aKOHOIaTEIbHON METPOJIOTHH.

Pazgen 2. IloarBepikaeHue COOTBETCTBUSI - TapaHTUs  0e30MaCHOCTH,
KOHKYPEHTOCIIOCOOHOCTH M Ka4eCTBA NPOAYKIHMH H YCIyT

Mertonpl crannaptuzanuu. Ctanmaptuzauus B PO u MexayHapoaHas cTaHIapTU3ALMS
.Poccuiickas HanmonanpHast cucrema cranaaptuzanun- PHCC. O6s3aTensHoe U 10OpOBOIBHOE
MOJITBEpPXKJIeHUE  cooTBeTcTBUs.  [leknmapupoBanue u  ceprudukanusi. J{oOpoBonbHas
ceprudukamnus yciyr. Ceprudukanus B cucreme [OCT P. Ceprudukanus cuctem KadecTsa.
[Topsimok m cxeMbl mpoBeneHus cepTudukanuu. ITtambl npoBencHus ceptudukanuu CMK
OpoM3BOJACTBA.  MeXIyHapoaHas NpakTUKa cepTHHUKAMU. JUPeKTHBBI M MOAYJIbHBIN
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npuHIun oneHkn cootBercTBus B EC. Ceprudukanus B XUMHUYECKOH MPOMBIIIICHHOCTH.
Texuuueckuit pernameHT «O 0e30macHOCTH XMMHYecKOW mnpoaykuum» llenn u 3amaum B
o0yacTu ympaBlieHUS KaYe€CTBOM B YCJIOBHUSX PBIHOYHOM 3KOHOMHUKU. OCHOBHBIE MOHATHUA U
ompezeneHuss B 00JacTH ynpasieHus kauecTBOM. CHUCTeMBI yipaBieHus kadecTBoM B Poccum u
3a pyoOexxoMm. SmoHckue wMeTonasl ympaBieHus kadecTBOM.TQM. «Cemb HMHCTPYMEHTOB
KauecTBa». bepexnBoe Npou3BOACTBO.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 2,0 7P
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 32
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,45 16
CamocrositeabHasi padora (CP): 1,11 40
KonrakTHas camocrosiTensHas pabota L11 0,2
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 39,8
Bua koutpoJs:
3auer - -

B 3aueTHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,44 12
[Ipakruueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP): 1,11 30
KonrakTHas camocrositensHas pabota L11 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 29,85

Bua xouTpoJis:

3auer - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«Komno3uuuonubie Mmarepuajansd (b1.5.19)

1. HeJb TUCHUNMIHHBI: 03HAKOMUTH CTYJICHTOB C OCHOBHBIMHU THIIAMH COBPEMEHHBIX
KOMIIO3UIIMOHHBIX MaTEPHUAJIOB, UX (GU3UKO-XUMHUYECKUMHU CBOMCTBAMH U METO/IaMH IMOJTy4YEHUS,
MOKa3aTh NEPCIIEKTUBHBIC HAMPABIICHHS PA3BUTHsI KOMITIO3UITMOHHBIX MATEPHAIIOB.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIIOJIb30BaTh B MPO(ECCHOHAIBHOMN AESITETbHOCTH 3HAHUS O MOAXOAaX U
METOJaX TMOJYYCHHS PE3yJIbTaTOB B TCOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteabHocTH (OIIK-3);

3Hamy:

- OCHOBHBIE THUITbl KOMIIO3UIIMOHHBIX MaTepUAIIOB;
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- (U3BUKO-XUMHUUYECKHE OCHOBBI CO3/IaHMsI KOMITO3UIIMOHHBIX MaTepPHAJIOB;

- OCHOBHBIC XapaKTEPUCTHKU M CBOWCTBA KOMIIO3UIIMOHHBIX MaTEpPUAIOB PA3ITUYHOTO
Ha3HAUYCHHS;

ymems.

- BBIOMpATh KOMITO3UIIMOHHBIE MAaTEPHAIIBI I KOHKPETHBIX IIEJICH;

81a0emp.

HaBBIKAMHU aHaAJIM3a HAyYHO-TEXHUYECKOW JUTEPATyphl B 00JIACTH KOMITO3UITMOHHBIX
MaTepUasoB;

METOJaMH TPEJCTABICHUS JHUTEPATYPHBIX M OKCICPUMEHTAIBHBIX CBEICHHH O
CBOMCTBaX, METOJIaX MOJYYECHHS U 00JacTIX MPUMEHEHUS HAaHOMATEpUATIOB U HAHOCTPYKTYP B
BHJIe pedepaToB, OTYETOB, TOKIAIOB U MPE3CHTAIUH.

3. KpaTkoe cogep:kanue TUCHUNIAHBI

1. Obmas xapakTepucTuKa KOMITO3UIIMOHHBIX MaTepuaioB. BzauMoaeiicTBue MaTpuIlsl 1
HAIIOJHUTEIIS.

2. JlucriepcHO-yTIpOYCHHBIE, CIIOUCTHIC, BOJJOKHUCTHIE KOMITO3UIIMOHHBIE MaTEPHAIIbI.

3. Komno3uimoHHble MaTepuaibl HA METAJUTMUYECKON M HEMETAJTTMYECKON OCHOBE.

4. CAII (cnieyeHHBIC aTIOMUHUEBBIE TIOPOIIIKH ).

5. Kepamuueckue KOMITO3UIIMOHHBIE MaTEPHAIIBI.

6. 'uOpuIHBIE KOMITO3UIIMOHHBIE MaTEPHUAIIBI.

7. HanoKOMMO3UTHI, UX 0COOCHHOCTH. OCHOBHBIE THIILI HAHOKOMIIO3UTOB,
MEePCIEKTUBHBIX TSI MPAKTHYECKOTO UCIIOJIb30BAHUS B HACTOSIIEE BPEMSI.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI eIUHNLAX qacax
O0mas TpyA0eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 3,0 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 0,89 32
Jlexuuu (Jlek) 0,44 16
[Ipaktuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,11 76
KonrakTHas camocrosiTensHas pabota 211 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75,8

Bua xouTpoJs:

3a4eT ¢ OEHKOI - -

B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMLIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 0,89 24
Jlexumm (Jlek) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,45 12
CamocrositeabHast padora (CP): 2,11 57
KoHTtakTHas camocTosTenbHas paboTa 211 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIIUTIIIMHBI ’ 56,85

Bua xouTpoJis:

3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
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«IIpaBoBenenue» (b1.5.20)

1. Heab AMCUMIVIMHBI: OBJIAJICHUE OCHOBAMM IPABOBBIX 3HAHMH U (popMupOBaHUE
IIPaBOBOM KYJIbTYPbl AKTUBHOI'O, 3aKOHOIOCTYIIHOTO I'PaKJaHUHA.

2. B pesyabrare wu3y4eHusi AUCHMILVIMHBI O0y4YaluIIMiicd MO Nporpamme
0akajlaBpuaTa J10JIKeH:

Obnadams cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerenmmsaMu:

CMOCOOHOCTBIO HCIIONB30BaTh OCHOBBI IPABOBBIX 3HAHMH B pPa3NUYHBIX cdepax
nesitensHOCTH (OK-4);

CIOCOOHOCTBIO OCYIIECTBIATh COOp MaHHBIX, M3y4aTh, aHATU3UPOBaTh U 0000IIATH
HAyYHO-TEXHUUYECKYI0  HMH(pOpMAIMI0 IO TeMaTHKe HccleloBaHus, pa3paboTke U
UCIIOJIb30BAaHUI0 TEXHUUYECKON JOKYMEHTAallMM, OCHOBHBIM HOPMAaTHUBHBIM JIOKyYMEHTaM I10
BOIPOCaM HWHTEJIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmnenuto Hoy-xay. (I1K-2);

3HamMb:

- OCHOBBI POCCHMCKOW MPaBOBOM CHUCTEMBI U POCCHICKOTO 3aKOHOAATEIBCTBA, OCHOBBI
opranu3am ¥ (QYHKIUOHMPOBAHHS CyNEeOHBIX U HWHBIX [PaBONPUMEHUTENBbHBIX U
[PaBOOXPAHUTEIBHBIX OPraHOB; TPABOBBIE W HPABCTBEHHO-3TMYECKHE HOPMBI B cdepe
npodhecCHOHANBHOM e TeIbHOCTH; MPAaBOBbIE HOPMBI, PETYJIUPYIOLIME OTHOILIEHUE YeJOBeKa K
YeN0BEKY, OOIIECTBY, OKpYXKaroIlel cpenie; MmpaBa U 00s13aHHOCTH I'PaXkJaHHHA; OCHOBBI
TPYZIOBOTO 3aKOHOJATENIbCTBA; OCHOBBI XO3SAWCTBEHHOI'O IIpaBa; OCHOBHBIC HAINPABIICHUS
AQHTUKOPPYILIMOHHOH AeATeNbHOCTU B PD;

ymemy:

- UCIIOJIb30BaTh 3TUYECKUE U NIPABOBbIE HOPMBI, PETYJIMPYIOIINE OTHOIIEHUE YEI0BEKA K
YeJlIoBeKy, OOIIEeCTBY, OKpY’Kalollell cpene, HCMHOiIb30BaTh MpaBa M CBOOOABI 4YellOBEKa U
TrpaXJIaHMHA TpH pa3padOTKE COLMAIbHBIX IPOEKTOB; HCIOJNb30BaTh M  COCTABIATH
HOPMAaTUBHBIE U MPAaBOBBIE JOKYMEHTBI, OTHOCSIIMECS K MpOGEeCCHOHATbHOW IEATEIbHOCTH,
OpeANpUHIMATh HEOOXOAMMbIE MEphl K BOCCTAHOBJICHHIO HApPYIICHHBIX MPaB; pPEain30BBIBATH
npaBa U CBOOOBI YEJIOBEKA U IpaskJaHNUHA B PA3IMYHbIX chepax KU3HEACSITeTbHOCTH;

gnademy:

- MpUEeMaMH, METOJaMU M HAaBBIKAMHM MCIOJb30BaHUS NMPABOBBIX 3HAHUN B Pa3IMYHBIX
chepax IeATENPHOCTH; IpUEMaMM, METOJaMH M HaBbIKAMH MCIIOJIB30BaHHUS OO0s3aHHOCTEH
rpakJlaHUHA.

3. KpaTkoe cogep:kanue TUCHHUINIAHBI

[TonsTne m npusHakum rocynapctBa. dopmbl rocymapctBa. DyHKIMU TOCYAapCTBa.
[lonsTue n npusHakyu npasa. OCHOBHBIE NPABOBbIE CUCTEMBI COBpEMEHHOCTHU. [IoHATHE U BUBI
HMCTOYHMKOB MpaBa. OmnpeneneHue 3aKOHAa M IOA3aKOHHBIX aKTOB. JlelcTBME HOPMaTHBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [ToHATHE MPaBOBBIX HOPM, UX CTPYKTYpa.
Cuctema mpaBa. YactHoe u myOauyHOE MpaBo. MarepuaabHOE W TPOIECCYyaIbHOE TPABO.
[IpaBooTHOLIEHNE: O0BEKT, CYOBEKT U COZep KaHue MpaBoOoTHOIIEHUH. KOpunnueckue pakThl.

Koncturynust — ocHoBHoM 3akoH Poccuiickoii @enepanuu. @egepaTiBHOE YCTPOUCTBO
P®. Cucrema rocynapcTBEHHBIX OpraHOB M NpUHLMN pasnencHust Binacreil B P®. Ilonstue
rpaxnaanctBa. llpusHanue, coOirofeHHe, 3allMTa PaBHBIX NPaB KEHIIMH U MYXYHUH Kak
OCHOBHast 00513aHHOCTb TOCYZapCTBa.

[TonsiTe m mpenMeT aIMUHHUCTpAaTUBHOTO TpaBa. Ob0mas xapakrepuctuka Kogexkca PO
00 aMHUHHCTPATUBHBIX MPABOHAPYIICHUAX. AIMUHUCTPATUBHBIC MPABOHAPYIIICHUS: TTOHITHE U
MPU3HAKU. AJIMAHHACTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NPUHUMUIIEL. [ToHsATHE, TPU3HAKY 1
BU/JIbI Q/IMUHUCTPATUBHBIX HAKa3aHUU.

[lonsiTMe W mnpeaMeT YroJaoBHOIO MpaBa. YTOJOBHAs OTBETCTBEHHOCTb: ITOHATHE,
OCHOBaHME BO3HUKHOBeHUs. IloHsATHEe mpecTymuieHus: npu3Haku, crpykrypa. Cocras
npectymienusa. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, MCKIIOYAIOUIUE MPECTYIMHOCTh
nessHus. IloHsiThe, Lenum W BUABI Haka3aHWM. YTOJIOBHAash OTBETCTBEHHOCTh 3a COBEPIIECHHE
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MPECTYIUICHUH. YCIOBHOE OCYXJICHHE, OCBOOOXICHHE OT YrOJIOBHONH OTBETCTBEHHOCTH.
[IpenmMer U 00BEKT KPUMHMHAIMCTUKH. MeTOAbl W 3aJaud  KpUMHHAIMCTUKU. [loHsTHE
KPUMMHAIUCTUYECKOM — uaeHTHukanmuu. OOBEKTBl M BUABI  KPUMHHAJIUCTHYECKOU
unentTuukanmu. Kpumunanucruueckas Texuuka. KpuMuHanucTiuueckas TakTHKA.

DKOJI0TrH4€ecKOoe MpaBo: MOHATHE, NMPEAMET METOJA U MCTOYHUKH KOJOTMYECKOIrO IpaBa
P®. IlonsaTHe, BUABI U CTPYKTypa 3KOJIOTMYECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTb 3a UX
COBEpLICHHE.

[Tonsatue unpopmaru. OTBETCTBEHHOCTh 3a HApyIICHHE 3aKOHOJATEIBCTBA O 3aIIUTE
uHpopmanuu. I'ocynapcTBeHHass TailiHa: TIOHATHE, 3alllUTa, IPAaBOBOE pPETYJIUPOBaHHE
rOCyJapCTBEHHOM, cCiy>)keOHOH u uHOM wuHpopmanmu. KoupuaennmansHas uHpOpMaIys:
NOHATHE, BUIBI U 3alIMTA. 3aIUTa IEPCOHAIBHBIX JaHHBIX I'PaXKIaHNHA.

IlonsatTe, mnpeaMer © MeTOJN TIpaxAaHckoro mnpasa. IloHATHE TIpakAaHCKOTO
paBOOTHOLIEHUsA, ero  crneuu¢puka. CTpyKTypa  TIpakAaHCKOTO  MPABOOTHOILEHMS.
[IpaBoseecnocoOHOCTh CYOBEKTOB I'PaXJAHCKOTO MPABOOTHOIICHUS. ['paxkaaHe Kak CyObeKThI
rpakJlaHCKoro nmpasa. GU3nvecKne U IPUIUUECKUE JIMIA: TOHATHE, IPU3HAKH, KJIacCU(UKaIus.
Opunuueckne ¢akrel. [IpaBo coOctBeHHOcTH. [loHsTHE aBTOpckoro mpaBa. I[loHsTHE
nateHTHoro mnpasa. [lonarue wHTEIWIEeKkTYanpHOW cobctBeHHOCTH (MC) M HMCKIFOYMTEIIBHOTO
npaBa. Knaccuduxamus VC. Cuctema npaBoBOi OXpaHbl HHTEIEKTYaJIbHON COOCTBEHHOCTH,
aBTOPCKHX M IATEHTHBIX IPaB.

ITonsTHE XO35MCTBEHHOrO (IIPEANPUHUMATEILCKOr0) Mpasa. [IpeaMer X03sHCTBEHHOTO
(mpempUHUMATENBCKOTO) TpaBa, NMPU3HAKU, METOJbl MPaBOBOro peryaupoBaHus. [lonsrue
XO35MCTBEHHOU U NPEAIPUHUMATEIBCKON NESITEIBHOCTH.

[IpaBoBOE perynupoBaHHME CEMEHHBIX OTHOIICHHWH. 3aKIIOUCHHE W MpEKpalleHne Opaka.
[IpaBa u o0s3aHHOCTH ponuTenel u aeTeid. AinMeHTbl. @OpMBI BOCIMTAHHS JETEH, OCTaBIINXCS
0e3 ToTneYeHus: PoIUTENCH.

IIpeqmer u MeTox TPYNOBOrO IipaBa. TpydoBOM IOroBOp: IIOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otapixa. TpynoBsie criopsl. JluciuminHa Tpyaa.

Ilonsatne m ucroku koppynuuu. HopmartuBHOe omnpeneneHue koppynuuu. IIpudnHb
pacnpocTpaHeHust koppynuuu. Hakasyemble  HeHakasyemble (GopMbl KOppynuuu. CKpbITbIE
(marentHble) (Qopmbl Koppynuuu. DOpMbl KOppyNUHU-TIpeCTyIUieHUs. DopMBbl KOPPYIIUH-
npoctynka. PopMmbl NMOIUTHYECKOW Koppynuuu. HopmaTuBHBIE IpaBOBblE akThl B cgepe
npotuBoaeicTBud  koppynuuu. ®enepanpHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
IIPOTUBOACUCTBHN KOPPYTILIM.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS 0,89 32
Jlexuuu (Jlek) 0,45 16
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 2,11 76
KonrakTHas camocrosiTensHas pabota 211 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 75,8

Bua xouTpoJis:

3auver - -
B 3auernbIX B actpos.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 3,0 81
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KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 0,89 24
Jlexuuu (Jlek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KonrakTHas camocrositensHas pabota 211 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 56,85

Bua xonTpoJis:

3auer - ‘ -

4.4.2. lucuMnJIMHbI BADUATHUBHOM YacTH (00513aTeIbHbIE JUCHMIIJIMHBI)

AHHOTaIUA padoyeil MPOrpaMmMbl AUCHUNIMHBI
«Teopust BeposiTHOCTEH M1 MaTeMaTH4Yeckasi craTucTuka» (b1.B.01)

1. leab aucuMnIMHbI - GOPMUPOBAHUE Y CTYACHTOB CHUCTEMbl OCHOBHBIX TMOHSTHI,
UCTIOJIB3YEMBIX U1 TOCTPOEHUS BAXKHEWIIMX MaTeMaTHYECKUX MOJelel, u yMeHus
UCIOJIb30BaTh MAaTEMAaTUYECKUE METOIbI JJIs1 OMMCAHUS PA3IMUHbIX TPOILECCOB.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4Yawlnuiicsi N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivMu (OITK)
u ipodeccronanbupiMu (I1K) koMmmerenmmsamMu:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B MpodeccnoHanbHoM nesteabHocTH (OIIK-3);

CIOCOOHOCTBIO OCYIIECTBIATh COOpP MaHHBIX, M3y4yaTh, aHATU3UPOBATh U 0000IIATH
HAyYHO-TEXHUYECKYI0  HMH(pOpMAIUI0 IO TeMaTHKe HccleloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOM JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM IO
BOIPOCaM HWHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K NAaTEHTOBAHUIO,
oopmnenuto Hoy-xay. (IIK-2);

3Hamb:

OCHOBBI TEOPUH BEPOSITHOCTEN M MaTEMATUUECKOW CTATUCTUKU; MAaTeMaTHYECKUE TEOPUHI
U METOJbl, JIeXKAIle B OCHOBE MOCTPOCHUS MaTEeMaTHYECKUX MOJEJei; OCHOBBI MPUMEHEHUs
MaTEMaTUYECKUX MOJENIEN U METOJOB.

ymemy:

BEIOMpATh MaTeMaTHYECKHWE METOJbI, MPUTOIHBIC JUIS PEIICHHS KOHKPETHON 3a1auu;
UCIIOJIb30BAaTh MaTeMaTHYECKHE TOHATUS, METOJAbl M MOJENU [JIs ONHCAHUS Pa3IUYHbIX
MPOLIECCOB; BBIABISTH MATEMaTHYECKUE 3aKOHOMEPHOCTH, JIEXKallue B OCHOBE KOHKPETHBIX
MIPOLIECCOB; UCIIONB30BaTh OCHOBHBIE METObl CTATUCTHYECKON 00paOOTKHM JaHHBIX; IPUMEHAThH
MaTeMaTUYeCKHe 3HAHUS Ha MEXKIUCIUIIIIMHAPHOM YPOBHE.

gnaodemsn:

OCHOBaMU (hyHIAMEHTATbHBIX MATEMAaTUYECKUX TEOpUNM M HABBIKAMU HCIOJIB30BaHUS
MaTEeMaTHYeCKOTo arnmapara; MeToAaMu CTaTUCTHIECKO 00paboTKH MHGOpMAIIHH.

3. KpaTkoe cogep:kanue TUCHUINIHHBI

1. Teopusi BeposiTHOCTel. CiyuyaiiHble BeJIMYMHBI M MX 3AKOHBI pacnpeae/JeHus.

[Ipenmer Teopun BepostHOCTEH. CiydaitHble cOOBITHS. [IPOTHBOMONIOXKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHast yacToTa. Kilaccuyeckoe H — reoMeTpHUYecKoe
ONpEZCIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCTe. [IpocTpaHcTBO  snmemMeHTapHBIX  coObITHH. Kiaccmdeckoe —ompejaeneHue
BEPOSATHOCTH.  AnreOpa  cOOBITHIH: TEOpEeMBI O  BEPOSATHOCTH  CYMMBI  COOBITHIA,
MPOTUBOMNOJIOKHBIX COOBITHI, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yIOIINX
MOJIHYIO TPYIIy. AKCHOMAaTHYEeCKOE OIpeesieHue BepoaTHOCTH. CTaTUCTHUECKOE ONpe/IesieHne
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BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCThb. T€0pEMBI O BEPOSTHOCTU NPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHH. [lonmHast BeposTHOCTh. IloBTOpHBIE HMcnbiTaHus. Popmyna beprym.
JloxanbHas 1 uHTETrpalbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

IlonsTHe ciaydallHOM BeIWYMHBI. JIUCKPETHBIE M HENPEPBIBHBIC CIIyYalHBIC BEJIMYHHBI.
3aKoH pacnpeeneHus ciydaiiHoi BeauunHbl. OYHKIUS pacrpeiesieHns, €€ CBOWCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENPEPHIBHOM CllydyallHOM BEJIWYUHBI (IUIOTHOCTb BEPOSITHOCTH).
®opmyna il BEPOSITHOCTH TONAAaHUsA HENPEPHIBHOM CIIy4YalHOW BEJIWYMHBI B JaHHBIN
UHTEPBAJI, BBHIPAXECHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUYECKUNA CMBICT (DOPMYIIBIL.
bunomuanbeHOe pacrpeznenenue, pactpeneneHue Ilyaccona, paBHOMEpHOE paclpeaeiieHue,
HOpPMAaJIbHOE PACIIPEEICHHUE, SKCIIOHEHIIMAJIBHOE Paclpeie/iCHUE.

2.MaremaTu4ecKasi CTATHCTHKA.

[Ipeamer Maremartuuecko  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTtaTUCTUKH. BpiOopounsiii Meron. Cratuctuueckoe omucanue. Bwibopku. ['mcrorpamma u
noJauron 4actoT. Crartuctuyeckas (dMmupuueckas) (yHKIHsS pacnpeneneHus. Boibopounsie
XapaKTepuCTUKu U ux pacnpeneneHus. CocrosTenbHble, 3(G(EKTHUBHbIE CMEIICHHbIE U
HECMEILEHHbIE OLIEHKU NapameTpoB. CTaTUCTUYECKOE CpPEAHEE, CTaTUCTHUYECKas TUCIEPCHUS U
CTaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOYEUHbIE OLICHKA HEM3BECTHBIX: MATEMAaTUYECKOTO
OKHJaHMs, JUCIEPCUH, CPEIHEr0 KBAaIPAaTUUHOIO OTKJIOHEHUs. /[oBepuUTENbHBIE UHTEPBAJIbI U
UHTEpBaJIbHbIE OLEHKU. JloBepuTelbHBIE OIEHKHM HEW3BECTHOM BEPOSATHOCTH MO OONbIINM
BbIOOpKaM. JloBepuTeNbHAs OIIEHKa MaTeMaTUYeCKOro OXKUIaHUs MPH HEM3BECTHOM JAUCIIEPCUH.
JloBepuTenbHasi OIEHKAa CpPEAHEr0 KBAJpPaTUYHOIO OTKJIOHEHHsS. TouHble BBHIOOPOYHBIE
pacnpenenenusi: CtbiofeHta (t- pacnpenenenue), Pumepa-Cuenexopa (F-pacnpenenenue),
[upcona (y>-pacnpenenenue). IIpoBepka cTaTUCTHYECKHX TUNOTe3. MaTeMaTHUeCKHE METOIbI
IPOBEPKU CTATUCTUYECKUX TMIOTE3. DIEMEHTHI TEOPUH KOPPEIALUH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbIX B akanem.
Bunsl yueOHoI paboTh eAMHMIIAX yacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexumm (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas padoTa L67 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8

Bua kouTpoJs:

3auer - -
B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonrakTHas camocrositensHas pabota L67 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 44,85

Bua kouTpoJs:
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3auer | - ‘ -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«JIabopaTopHbie padoThl o oprannyeckoit xumum» (b1.B.01)

1. Heap AUCHMIVIMHBI — NPHOOpETEHHE CTYJACHTaMHU OCHOBHBIX MPHEMOB CHHTE3a
OpPTaHMYECKUX BEIIECTB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI OOy4YamlIuiicsi 1O mporpamme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacueTax 3HAaHHUA O MeTojax
WCCJICIOBAHMSI, aHAIN3a, TUATHOCTUKA W MOJICIIUPOBAHMS CBONCTB BEIHIECTB (MaTepUasoB),
bu3nyecKuXx M XMMHYECKUX MpoIeccaX, MPOTEKAIIMX B Marepuajax MpU HUX MOJyYEHUH,
obpabotke u mogudukanuu (I1K-4);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ul 3aJaHHBIX YCJIOBHUU
JKCITyaTalldd C y4yeToM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHUM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (ITK-11);

3Hamb:

—TEXHHUKY O€30IIaCHOCTH B JIaOOPaTOPUHU OPraHMYECKOW XUMUHU;

—TPUHIUITEI 0€301aCHOT0 00paIleH!sl C OPTaHUYECKUMHU COCTUHEHUSIMU;

—METOIbI U BUABI XpoMaTorpaduu AJis OMpeAeIICHUs] COCTaBa PEAKIIMOHHON CMeCH;

—TEOPETHYECKHE OCHOBBI CIMOCOOOB  BBIICTICHUS, OYHCTKH W  HICHTU(UKAIUN
OpPraHMYECKUX BEIIECTB;

—3KCHEPUMEHTAIbHbIE METOJbI MPOBENCHUS OPraHUYECKUX PEAKIHM, MPOTEKAIOUINX IO
Pa3IUYHBIM MEXaHU3MaM;

—OCHOBHBIC OOIIME METOJAMKH B3aUMHOW TpaHchopMamMu KIACCOB OpPraHUYECKHX
COCIMHCHM;

ymemy:

—MpPUMEHATh TEOPETUYECKHE 3HAHUS M DSKCIEPUMEHTAIbHBIE METOJbl HCCIEI0BaHUS
OpPraHMYECKON XUMUU TIPH PEIICHUH MPOGECCUOHATBHBIX 3a1a4;

—cdopMynIupoBaTh MpoOieMy U OOOCHOBAaTh BHIOOP MPUOOPOB U IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTABUTh LIEIH U 33JJa4l U HAMETHUTD ITyTH UX JTOCTHKEHUS;

—CHHTE3UPOBATh COSIMHEHHUSI 110 MPETI0KEHHON METOUKE;

—TPOBECTH BBIJEIIEHUE M OUYUCTKY CHHTE3HMPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX
3HaHUU 110 OPTraHUYECKOU XUMUH;

—BBIOMPATH PAIIMOHATBHBINA CIIOCOO BBIICNICHUS M OYMCTKH OPTaHUIECKOTO COSTUHEHUS;

—TPEJCTABNIATh JaHHBIE Ja0OPaTOPHOTO MCCICIOBAHUS B BHJE IPAMOTHO O(OPMIIEHHBIX
METOJTUK;

—TPOBOJIUTH aHAIHM3 U KPUTHUECKH OIEHUBATH MOMyUYEHHBIC SKCIIEPUMEHTAIILHBIC TaHHBIC,
000011aTh 1 1esaTh 000CHOBAHHBIE BBIBOJIBI Ha 0a3€ MPOBENEHHBIX OIBITOB,;

—BBIOpATh CIIOCO0 UICHTU(DUKAIIUY OPTAHUYECKOTO COSIMHEHUS,

e1aoemn:

—KOMILUIEKCOM COBPEMEHHBIX JIKCHEPUMEHTATBHBIX METOJIOB OPraHUYECKON XUMUU ISt
pelIeHNs KOHKPETHBIX HCCIIeI0BaTENbCKUX 3a/1a4;

—3KCIEPUMEHTATbHBIMU METOJaMH NIPOBEICHUSI OPTaHUYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMHN OPraHUYECKUX COeTUHEHUI

—npreMaMu 00pabOTKH U BBIJICJIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;
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3HaHUSMU  OCHOBHBIX  3aKOHOB  OPraHMYeCKOM XUMHHM JUISI  COJEp KaTelIbHOMN

MHTEPIPETAINHU TOTYYESHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3. KpaTkoe coaep:xanue TUCHUIIIHHBI

1 Pasoen 1. «Ilpasuna u memoosi pabomsi 8 1a60PAMOPUU OP2AHUYECKOU XUMULY

1.1 [IpaBuna 6e3omacHO pabOTHI B 1a00OpaTOPUN OPTaHUYECKONW XUMUHU

1.2 Meronsl paboThI B 71a00paTOPUU OPraHUYECKON XUMHH

1.3 JlaGopatopHas mocyna, 000py10BaHHE U TPUOOPHI

2 Pazoen 2. «Memoovl udenmuguxayuu, OUUCMKU U BblOENCHUS OPSAHUYECKUX
COeOUHeHUt»

1.1  Xpomarorpadus

1.2 MeTo bl OUUCTKHU KUAKUX BelecTB. [leperonka.

1.3 Meronbl OYUCTKH TBEPABIX BemecTs. [lepekpuctammzanus

3 Pazoen 3. «Cunmes opeanuueckux coeouneHuil»

3.1 Cunresbl

4. O0beM yueOHOM JUCUMIIJIMHBI

B
. B akanem.
Bunsl yueOHoi paboThI 3aYETHBIX
€IMHUIIAX Hacax
O0masi TpyA0€MKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 0,88 32
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (113) - -
JlaGopatopusie 3ausTus (JIad) 0,88 32
CamocrositesqbHasi padora (CP): 1,12 40
KoHTakTHas camocTosaTenbHas paboTa 212 0,2
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 39,8
Bua konTpoJis: 3a4eT
B
Bunsl yueOHoi paboThI 3aUETHBIX B actp. yacax
€AMHULIAX
O0masi TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 0,88 24
Jlexmnm (Jlek) - -
[Tpaktuueckue 3anstus (I113) - -
JlaGopaTtopusbie 3ansatus (J1ab) 0,88 24
CamocrositesbHas padora (CP): 1,12 30
KoHTakTHas camocTosaTenbHas paboTa 212 0,15
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 29,85
Bua kouTpoJis: 3a4eT

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«HauvepraTenbHas reomerpus» (b1.B.03)
1. Leab AMCUMIUVIMHBI: H300pakeHUE aOCTPAKTHBIX MPOCTPAHCTBEHHBIX MOJEICH,
COCTOSIIIMX M3 KOMOMHAIMM MPOCTEUIINX FeOMETPUUECKUX (OPM U UX MPOEKIUH Ha TIIOCKOCTH,
¥ 00paTHO MO U300pAKEHUIO HA TIOCKOCTH MPEACTABIATE 3aJaHHYI0 OpMY B IPOCTPAHCTBE.

2. B pe3syabTare
O0akajiaBppuaTa J10JI/KeH:

H3yYCHUHA JUCHUIIIMHBI

o0yyamoumuiics 1o mnporpamme

Obnaoams cnenyrommumu oomexkynbTypHbiME (OK), obmenpodeccnonansabivu (OITK)

u npodeccuonansupivu (I1K) komnereHusAMH:
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TOTOBHOCTBIO IPUMEHATh (PYHIAMEHTAJIbHbIE MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensaocTu (OIK-3);

CIIOCOOHOCTBIO COYETaTh TCOPUIO M MPAKTHUKY JJIsl pemeHuss nHxeHepHbix 3aaad (OITK-
4);

TOTOBHOCTBIO HCIIOJIHSATH OCHOBHBIE TPEeOOBAaHUS EJIONPOU3BOACTBA MPUMEHUTEIHHO K
3aMuCsIM U TPOTOKOJaM; O(OPMIISTh MPOCKTHYIO U PabOUyr0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUU C HOpMaTUBHBIMH ToKyMeHTamH (I1K-8);

CMOCOOHOCTBIO ~ HCHOJNB30BaTh B NMPO(ECCHOHAIBHOW  JIEATENTBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJOTHYECKUX MPOILIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW JTOKyMEHTAILUH,
pacyeToB M KOHCTPYMPOBAaHUS JAeTalied, B TOM YHCIE C HCIOJIb30BAHUEM CTaHAAPTHBIX
nporpammubix cpeacts (I1K-17);

3Hamy:

- CTI0COOBI OTOOpaKEHHS TPOCTPAHCTBEHHBIX ()OPM Ha TJIOCKOCTH;

- MPaBUJIa U YCJIIOBHOCTHU MPH BBHIMOJHEHUN YEPTEKEH;

- BUJIbI CHMMETPHH T€OMETPUUECKUX Uryp;

- BO3MO>XHOCTU NMPUMEHEHHUSI METOI0OB HaUepTaTEIbHON r€OMETPUH JIs1 PEIICHHS
(bU3UKO-XMMHUYECKUX 3a7a4;

ymemy:

- BBIIIOJIHATD U YATATh YEPTEKU T€OMETPUUECKUX MOJIEIIEH C yUeTOM JIEHCTBYIOIINX
CTaHJapTOB;

gnademsn:

- croco0amMu ¥ IprueMaMH U300pakeHUs PEAMETOB Ha TIIOCKOCTH.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Mopayas 1. O6mue npaBuiIa BbINOJTHEHUS YepPTeKeil.

3nakomMcTBO ¢ ocHOBHBIME ['OCTamu ECKJI. M300pakeHue mIockux KOHTYPOB C
CONPSIKEHUSIMU, JICJIEHUE OKPY>KHOCTU Ha PaBHBIE YACTH, YKIOHBI U KOHYCHOCTHU. [IpsiMbie 1
iockocT. Mx n3zo0pakeHue Ha 31iope.

Moayas 2. [IpoenpoBanne reoMeTpu4ecKux puryp.

N3o0pakeHune 3aaHHbIX TPEXMEPHBIX opM Ha miockocTH. Hanecenne ¢popm Ha
iockocTu. M300paxkeHue Mo/iey Ha TPH IJIOCKOCTH M Ha OJTHY TUIOCKOCTh 110 TEKCTOBOMY
OIHCAHUIO.

Mopnyas 3. U306paxkenns npeameros nmo 'OCT 2.305-2009.

[TocTpoeHrne KOHMYECKUX CEUEHUH, pa3pe30B, aHAIN3 CJI0KHON (DOPMBI 110 peaTbHON
mozenu. [loctpoenue nuHuit nepexosa (JIMHUN MepeceueHus] TOBEPXHOCTEN BpaIlleHUs).

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3auernbIX B akanem.
Bunsl yueOHoI paboTh eAMHMLIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,33 48
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,67 24
JlaGopaTtopusie paboTs (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
KoHTtakTHas camocTosTenbHas paboTa 5 &7 0,4
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 95,6
Buja xontpoJisi: 3a4eT ¢ OLeHKOM - -
B 3aueTHbIX B acrp.
Buapr yaeGHO# paboThI €IUHNLAX qacax
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OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3anstus (113) 0,67 18
JlaGopatopusie padotsl (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
KoHTtakTHas camocTosTenbHas paboTa 5 &7 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIIUTIIIMHBI ’ 71,7
Bua xonTpoJsi: 3a4er ¢ olleHKOI - -

AHHOTanuaA padoyeil NPOrpaMMbpl JUCHUIJINHBI
«BBenenne B cnenuaabHocTh» (b1.B.04)

1. Heab AWMCUMIUVIMHBI: TPUOOPETEHHE CTyJEHTAaMHM 3HAaHUW B 00JacCTH HayK o
HaHOMAaTepHalaXx W HAHOTEXHOJIOIMH, Hauboyee SPKUX JOCTHXKEHHH B 3TOoM oOjactu,
CTHUMYJIMPOBaHHE HHTepeca K Oyayliel CrenuaabHOCTH.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0y4YamlIUiicss MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

CIOCOOHOCTBIO OCYIIECTBIATh COOp MaHHBIX, M3y4yaTh, aHATU3UPOBaTh U 0000IIATH
HAyYHO-TEXHUYECKYI0  HMH(pOpMAIMI0 [0 TeMaTHKe HccleloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOM JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM IO
BOIPOCaM HWHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
odopmaenuto Hoy-xay (I1K-2);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHaNIOB, UX B3aMMOJEHUCTBUM C OKpYXKaroLIEH
cpenoi, moysiMu, yactuiiaMu u uznyderusimu (I1K-6);

3Hamb:

- Hau0OoJjiee W3BECTHbIE THIBl HAHOMATEPHAIOB M HAHOCTPYKTYp, HX CTPOCHHE U
OCHOBHBIE CBOMCTRA;

- HauOoJsee sSpKHUe JOCTHXKEHUS B 00JIACTH HAaHOTEXHOJOTUU M XUMHYECKON TEXHOJIOTUU
HaHOMAaTEPHUAaJIOB;

- UMEIONIMecs Ha CETOAHSIIHUN JIeHb U BO3MOXHBIE B OyAylieM 0o0JacTH MPUMEHEHUS
Pa3TUYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHUAJIOB B COLMATBHO 3HAYUMBIX O0JIACTSX;

yMmemy:

- BHUJETh BO3MOXXHOCTHM TPUMEHEHHMS HOBBIX HAHOMATE€pPUAJIOB U HAHOCUCTEM B
Pa3IUYHBIX 00JACTIX TEXHUKH U METUIHBL;

— OpHUEHTHUPOBATHCA B JUTEpaType, MOCBSIICHHOW MNPUMEHEHHIO HaHOMAaTepUaloB M
HAaHOTEXHOJIOTUH;

enademn:

- METOJAaMHM TPEJCTABICHUS CBEJCHUI O CBOMCTBaX, METOJax MOJy4YeHHUs U 00JacTsx
MPUMEHEHUS HAHOMATEePUaAJIOB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U MPE3CHTAIIHI.

3. KpaTkoe coaep:xanue TUCHMIIHHBI

1.Beenenue. Hcropust pa3BuTHUs HAyKd O HaHOMarepuagax W HAHOTEXHOJOTHUHU.
[TepcriekTHBBI HAHOMATEPHUAIIOB.

2.YHUKanbHBIE CBOWCTBAa HaHoMaTepuanoB. Pasmepnsiii 3¢ddexr. Hanouactuusr B
OKpYXalollei cpene.

3.Metozbl BU3yanu3alyy U aHaJIu3a HAHOMATEPUAJIOB.
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4.0Opranuzanysa Hay4dHbIX HCCIedOBaHU. Bemymiue By3bl M HayyHbIE OpraHHU3allid B
o0yacTM HAHOTEXHOJOTUH M HaHOMarepwanoB. [IporpaMMbl pa3BUTHS HAHOTEXHOJOTHUH U
HaHOMAaTEpHUAaJIOB.

5.¥YrnepoaHble HAHOMATEPHUAIIbl - COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI.

6. HanoTexHO0JIOTMY U HAHOMATEPHUAJIbl B JJICKTPOHUKE.

7.Hanomarepuansl JUis CO3AaHUS JIEKAPCTBEHHBIX CPEACTB.

8. MarHuTHbBIE HAHOMATEPHUAJIBI.

9. KoHconuaupoBaHHbIE HAHOMATEPHAIIBI.

10. CoBpeMeHHBIE KOMITO3UIIMOHHBIE MaTepHUaIbl U HAHOKOMITO3UTHI

11. HaHOCTpYyKTYpUpOBaHHBIEC MOKPHITUS C YHUKATBHBIMU CBOMCTBAMU

12. HanomaTepuaibl AJ1s perieHus: YKOJIOTHIECKUX TTPOOIeM.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IUIaHy 3,00 108
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipakruueckue 3anstus (113) 0,44 16
CamocrositesnbHas padora (CP): 1,67 60
KonrakTHas camocrositensHas pabota L67 0,2
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8

Bua xouTpoJs:

3a4eT ¢ OEHKOI - -

B 3auernbIX B akanem.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O01mas TpyA0eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 3,00 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexumnm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (I113) 0,44 12
CamocrositeabHas padora (CP): 1,67 45
KoHTtakTHas camocTosTenbHas padoTa L67 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 44 85

Bua xoutpoJs:

3a4eT ¢ OLEHKOM - ‘ -

AHHOTANUA padoyeil MPOrpaMmMbl IHCHUNIMHBI
«lonmoanuteapHsble riaaBbl pusnkm» (b1.B.0S)
1. Heabp QTMCOMIUIMHBI — TIPHOOPETEHUE CTYJCHTAMH 3HAHHWMA 10 OCHOBHBIM pa3jeiiaMm
(UMK ¥ YMEHHIO TIPUMEHSTh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.
2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI OOy4YalIIUiicsi MO NporpamMmme
0akajaBpUaTa J0JIKEH:
Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusAMH:
TOTOBHOCTBIO IPUMEHATh (PYHIAMEHTAJIbHbIE MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoi nestensHoctr (OIK-3);
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CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIENOBAHMSIX W pacueTax 3HAaHHUA O MeTojax
UCCJICIOBAHMS, aHAJIN3a, JMATHOCTUKH M MOJICIMPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
buznyecKux M XMUMHUYECKUX MpoIeccaX, MPOTEKAIMX B MaTepuajax MpU HUX MOJIyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

3HamMb:

- (u3HYECKHE OCHOBBI KBAaHTOBOW CTATUCTUKU (HMCXOIHBIC «0a30BBIC» MOJIOKEHUS,
OCHOBHbIE KBAaHTOBbIE CTATUCTUYECKUE PACIIPEICICHHUS );

- DJIEMEHTBHl 30HHOM TEOpPUM TPHU TPAKTOBKE pPa3IUYHBIX CBOMCTB METAJLJIOB,
JIUAJIEKTPUKOB U MOJIYIIPOBOIHUKOB;

- 0a3oBbIe (DM3MYECKHE TMOHITHS O KBAHTOBBIX TEOPUAX TEINIOEMKOCTH (HA TpHUMEpe
KPUCTAJUTMYECKUX TE);

- DJIEMEHTHI (PU3HUKH TBEPIOTO Tena (MCXOIHBIC TOHATHUS O KpHCTaUIOrpaduu, TUMAX
KPUCTAJUIMYECKUX  CTPYKTYp; CBEIEHHMs O  SIBIEHUM W KBAHTOBOM  TPAKTOBKE
CBEPXIIPOBOAMMOCTH).

ymemn.

- TPUMEHATh HUCXOJHBIC (U3UYECKHe (TEOpEeTUYEeCKHE) 3HAHUS TPU PElICHUU
npodeCCHOHANIBHBIX 3a71a4;

- IPOBOJUTH OIICHOUYHBIE PACUETHI U OCYIIECTBIATH (HA KAaUeCTBEHHOM YPOBHE) aHAJIU3,
HAOJIFOJaeMBIX SBJICHUH.

e1a0emn.:

- HaBbIKAMU OOOCHOBAHUSI CBOUX CYXKIIEHUH, YTO CHOCOOCTBYET MPaBUIHLHOMY BBIOOPY
METOAMKHU MTPOBOJIUMOTO CTYACHTOM HCCIEAOBaHUS.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

1. Dy1eMeHTHI KBAHTOBOM CTATUCTHKH.

OneMeHTbl KBAaHTOBOM cTaTUCTUKU. KBaHTOBasg cucTteMa M3 OJMHAKOBBIX YacCTHILL.
[IpyHUMI TOXJIECTBEHHOCTH OJIMHAKOBBIX YacTull. CHUMMETPUYHBIE U HECHUMMETPHUUYHBIE
BOJIHOBbIE (DYHKIIMU, OIHKCHIBAIOIIME COCTOSIHUS TOXKIECTBEHHBIX MHKpPOUYACTUI. BO30HBI H
¢depmuonsl. [Ipunnun [Taynu. KBantoBsle ctaructiuueckue pacnpenenenus bose-OifHmTeiina u
®depmu- [lupaka. BeIposkIeHHBIN JIEKTPOHHBIN T'a3 B KpUCTA/UIaX (METaJLIbI).

2. MeTa/uibl, AM3JIEKTPUKHU U MOJYNPOBOJIHUKHU C TOYKH 3pPeHHUs 30HHOI TEOPHH.

DOHepretudeckue 30HBI: cTtatuctuka depmu-llupaka, sHepruss Pepmu. OIEKTPOH B
NEePUOANYECKOM ToJie KprucTasuia: 3¢ (HeKTUBHASI Macca dJIEKTPOHA.

3. DneMeHThI QU3NKHU TBEPAOTO TeJia.

Ouzuka TBEpaoro Tena (DTT): ompexneneHue, CBI3b C APYTUMHU  JUCHUIIIIUHAMU,
00BEKTHI U3YUEHUS, KPYT peniaeMbix 3a1ad. CBs3b ¢ KpucTtauiorpadueid, KpUCTaLIOGU3UKON U
kpuctasnoxumueil. KonneHcupoBaHHoe coctosiHue. [loaxon K omucaHuio TBEPABIX TEIl.
Crpykrypa kpuctamioB. CumMerpuss U (GU3HYECKHE CBOMCTBA KPUCTAUIOB. THIIBI
KPUCTAIIMYECKUX CTPYKTyp (oOmiasi xapakrepuctuka). [LIOTHBIE YMakoBKH: KyOWdeckas H
reKkcaroHanbHasi (Ha KayecTBEHHOM YpoBHe). [loHsTHe 0 CBepXmpoOBOAMMOCTH (KBaHTOBBIE
MPEICTABJICHHS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auernbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax

O0mas TpyA10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 32
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,45 16
CamocrositeabHas padora (CP): 1,11 40
KonTakTHas camocTostensHas padoTa 111 -

CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 40
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Bua kouTpoJs:

OK3aMeH 1,0 36

KonrakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs L0 0,4

[ToAroTOBKa K SK3aMeHy ’ 35,6
BuJ UTOroBOro KOHTPOJIA: JIK3aMeH

B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
O0mas TpyA10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 3,0 81
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 0,89 24
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3anstus (113) 0,45 12
CamocrositesnbHas padora (CP): 1,11 30

KonTakTHas camocTostensHas padoTa -

1,11
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 30

Bua xouTpoJs:

OK3aMeH 1,0 27

KoHTtakTHas paboTa — MPOMEXKyTOUHAS aTTECTALIHS L0 0,3

IToAroToOBKa K SK3aMEHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«AHaTUTHYeCKasl XUMHS U PU3HMKO-XUMHYECKHE METOIbI AaHAJIN3A [IJIfl
MaTepuaJioBeleHUsl M TeXHOJI0ruu marepuanon» (b1.B.06)

1. Heap AMCHMILINHBI: TPHOOPETEHNE O0YYAIOIIMMICS 3HAHUN 10 OCHOBHBIM T'pYyIIIaM
METOJIOB XMMHYECKOr0 aHajlu3a, Hauboyiee IIUPOKO MPUMEHSEMBIX B MPOMBIIUICHHOCTH U
HCCJIEIOBATENLCKOM paboTe, a TakKe KOMITETEHINH, HEOOXOUMBIX XHMHKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH ISl pelIeHrs] KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHajIn3a.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI OOy4YawIIUiicd N0 mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmmsamMu:

CIOCOOHOCTBIO UCIOJIB30BATh B MPOQECCUOHANBHON IeITeTFHOCTH 3HAHUS O TIOX0aX U
MeTOJaxX MOJY4YEHHsS] PE3yJbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIbHBIX HCCIIEJOBAHUIX
(OIIK-2);

TOTOBHOCTBIO IPUMEHATh (PYyHIAMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoii nestensHocTr (OIK-3);

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacueTax 3HAaHHUA O MeTojax
WCCJICIOBAHMSI, aHAIN3a, TUATHOCTUKA W MOJICIIUPOBAHMS CBONCTB BEIHIECTB (MaTepUasoB),
bu3nyecKuXx M XMUMHYECKHUX MpoIeccax, MPOTEKAIIMX B MaTepuagax MpU HUX MOJyYEHUH,
obpabdoTke u mogudukanuu (I1K-4);

3Hamb: - OCHOBHBIE TIOHATHSA, TEPMHHBI, METOABI M TPHUEMbl KAa4€CTBEHHOTO U
KOJIMYECTBEHHOTO XUMUYECKOTO aHAIH3a, TEOPHIO XUMUYECKUX B (PU3UKO-XUMUIECKUX METO/IOB
aHaJIN3a, IPUHIMIIBI Pa0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUUYECKIX METO/1aX;

yMemb: - TIPUMEHSTh MPUOOPETCHHBIC MPAKTUYECKHE HABBIKM B TPO(HECCHOHATBHOM
JESATENIbHOCTH JUIsl PEIeHUs] KOHKPETHBIX 33/a4; BJIAJETh: MOHUMAHUEM IeJed U aJropuTMOB
XUMHUYECKOTO aHaju3a, Croco0aMy pelleHUs aHAJTUTHYECKHUX 3a7ad, OICHKON BO3MOXKHOCTEH
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Ka)KIO0ro METOoJla aHAJIN3a, OCHOBAMHU METPOJIOTHYECKON OLEHKH PE3YyJIbTaTOB KOJINYECTBEHHOIO
XMMHYECKOI'0 aHAJIN3a;

gnadems: - TIOHMMAaHUEM LieJel M alrOpUTMOB XMUMHYECKOIO aHaiu3a, croco0aMu
pelIeHNs aHAIUTUYECKUX 3a/1a4, OLICHKOM BO3MOXHOCTEN KaXKI0r0 METOJa aHalIu3a, OCHOBAMHU
METPOJIOTMYECKOM OLIEHKU PEe3yJIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaN3a;

umems npedcmasiienue - O €IWHOW JIOTUKE XUMHYECKOTO aHajn3a, 0 MHOrooOpasuu
METOJIOB XHMHUYECKOTO aHaliu3a M O KOHTPOJIE KauecTBa pe3yJbTaTOB KOJIWYECTBEHHOIO
XMMHYECKOI0 aHAJIN3a.

3. KpaTkoe coaep:xanue TUCHUIIHHBI
Pa3nea 1. UnenTndnkanus HOHOB 3JIeMEHTOB B PacTBOpax

1.1 Beenenue B COBpEMEHHYIO aHAJTUTUUYECKYIO XUMHIO.

AHanuTHueckass XUMHUS KaK OCHOBA METOJOB M3YUEHHUS U KOHTPOJISI XMMHYECKOTO COCTaBa
BEUIECTB B MaTepHaJbHOM IPOU3BOJCTBE, HAYUYHBIX HCCIEIOBAHUIX, B KOHTpPOJIE OOBEKTOB
OKpy’Karolie cpensl. Buasl aHammza. DIeMEHTHBIM, MOJEKYJISPHBIA, (a30BbI U H30TOIHBINA
aHanu3. KonnuecTBeHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB.
Xumuueckue, (U3MKO-XUMHUYECKHE METOJbl aHaln3a, MX B3aHMMOCBSI3b, COOTHOLICHHE H
NpUMEHEHNE. AHAIUTUYECKUM CHUTHall KAaK HOCUTENIb KAayeCTBEHHOW W KOJIMYECTBEHHOU
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3a7aud. AJITOPUTM NPOBEICHHUS
aHajam3a: OTOOp CpenHel MpoObl, MOArOTOBKAa MPOOBI K aHAN3y, U3MEPEHUE aHATUTHYECKOTO
CUTHAJIa U €r0 METPOJIOIMYECKasl OLIEHKa, PacueT pPe3yJIbTaTOB aHalIM3a U MX MHTEpIpETaLus.
[Tpumeps! pelieHus: 3a1a4 aHATUTHUYECKOTO KOHTPOJIA B XMMHUYECKON TEXHOJIOTHH, B aHAIU3e
00BEKTOB OKpYyXkaromeil cpeabl U aAp. [IoHATHS 0 COBpEMEHHBIX METOJIaX 3JIEMEHTHOTO aHaJIn3a:
ATOMHO-OMHUCCHOHHBIN aHaIN3, aTOMHO-a0COpPOITMOHHBIN aHalW3, PEHTIeHO(IYyOpECICHTHBIN
aHaJIN3.

1.2 Cnennduka 3a1a4 aHATUTHIECKON XUMUH.

OcHoBHBIE TEpMHUHBI aHamuTHYecKoW xumuu. OOHapyskenue. OmnpeneneHue. AHaIu3.
AHaJIUTHYECKHE XMMHUYECKHE PEeaKklMu KaK OCHOBAa XMMHYECKOro aHaiuza. KauecTBeHHbIE U
KOJINYECTBEHHBIC aHAUTHUECKUE XUMHUYECKUE peakiuu. TpeOoBaHUs, MpeabsIBIsIeMble K HUM.
Crneunduka aHaTUTHUECKUX PpEaKLHH, HMCHOJb3yeMbIX B aHalu3e. AHanuthyeckas ¢opma u
aHAJTUTHYECKUE  TNpPH3HAKH. AHAIWTHYECKHME PpEaKIUd M aHaIUTHYecKue  d(PQeKTo.
XapakTepUCTUKH  AQHAIWTUYECKUX  PEAKIIMA: YyBCTBUTEILHOCTh,  HM30UPATEILHOCTD
(cenektuBHOCTH). ['pynmoBeie, 00lIMe, YacTHBIC, XapaKTEpPHbIE M CHEIM(PHUECKHE PEaKIHH.
[TyTu noBeIIEHUS] U30MPATEIBHOCTH U YyBCTBUTEILHOCTH AaHATUTUYECKUX PEaKIUH.

1.3 Xumnuecknue paBHOBECHS B TOMOT€HHBIX U T€TEPOr€HHbIX CUCTEMAX, IPUMEHSIEMbIX
B QHAJIUTUYECKON XUMUH.

OCHOBHBIE THUIBI pEAKLHI, MPUMEHSEMbIX B AHAIUTHYECKOM XUMUU (OCaXKICHHUS,
KHUCJIOTHOOCHOBHBIE, KOMILJIEKCOOOPa30BaHUs, OKUCICHUI-BOCCTaHOBNEHUS ). COCTOSSHUE MOHOB
JIEMEHTOB B pacTBopax.  KOHCTaHTBI =~ paBHOBECHS  AHAJIUTHYECKUX  PEaKLHM:
TEPMOJUHAMHYECKHUE, KOHILIEHTPAIlMOHHBIE, YCIOBHbIe. (DaKkTOphI, BAUSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpazoBaHHE, 0Opa3oBaHHWE  MAIOPACTBOPUMBIX  COCIUHEHHUH,
U3MEHEHUE CTENEeHU OKHUCIICHUS OINPEeNIIeMOro HOHA, BIHSHHUE MPUPOJBI PACTBOPHUTEIS,
MOHHOM CHJIbI, TEMIIEPATYPBI, COCTaBa PacTBOPA).

PaBHOBecuss B aHaIMTUYECKHM BaXXHBIX MPOTOJIUTHUECKUX CcHUCTeMax. KOHCTaHTHI
KUCIIOTHOCTH U OCHOBHOCTHU. YpaBHEHUs MaTepuanbHOro Oananca. Beraucnenue pH pactBopos
KHCJIOT U OCHOBAaHWUW Pa3IMYHOM CHIJIBI, CMECEH KHCIOT M OCHOBaHHI. bydepHbie pacTBOpHI,
UCTIOJIb3yEeMbIE B XMMHUYECKOM aHajH3e: MX COCTaB, cBoicTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHICCKON XUMHH.

AHaNMTHYECKHE  PEAaKIMH  KOMIUIEKCOOOpAa3OBaHMS,  OCAKACHUSA,  OKHCICHHS-
BoccTaHOBJIeHMs. OOIue, CTylneH4YaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMILIEKCHBIX
coequHeHuil. Vcronb3oBaHME pEAKUUKA KOMIUIEKCOOOpa30BaHUS B AHAIUTHYECKOM XUMHHU
(oOHapykeHHe W KOJMYECTBEHHOE ONpeJesieHne, MacKupoBaHue). Mcmosib3oBaHue peakiui
OCHKICHMS B AHWINTUYECKUX LeasaX. KoHcTaHTa paBHOBECHS pEaKUMUH OCaXKIACHUS-
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pacTBopeHus; (paKTOpHI, BIUAIOIINE HA paCTBOPUMOCTH OCaKoB. PacueT ycioBuil ocaxaeHus u
pactBopeHust ocaakoB. OKHUCIUTEILHO-BOCCTAHOBHUTENIbHBIE paBHOBecHs. CTaHIAapTHBIM U
peanbHbII OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIIBI.

Xumuyeckue U PU3NKO-XUMHUYECKUE CIIOCO0BI onpeaencHus pH pactBopoB. PaBHoBecuHs
AQHAIUTUYECKUX PEAKIINI KOMIUIEKCO0Opa3oBaHus U ynpasieHue uMu. DakTopsl, BIUSIONIUE Ha
HaIpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. KoHcTranta paBHOBecus u ee
XUMHUKO-aHAJTUTHYECKOE 3HaueHne. PacueT ko3¢ puimeHToB moOOYHBIX peaKIluii.

1.4. KauecTBeHHbIE W KOJUYECTBEHHBIE AHAIMTHUYECKUE PEAKIUU C OPraHUuYeCKUMHU
AHAJMTUYECKUMHU pEareHTaMu B aHAJIN3€ HEOPraHUYECKHUX BEILECTB.

Opranndeckue ananutudeckue peareHTsl (OP). Knaccuduxanus OP no tumy peakuuii ¢
HeopraHnyeckumu uoHamu. Kommekcoobpasyommue OP wu  cTpoeHHME WX  MOJICKYJI:
(GYHKIIMOHATBHO-aHAIUTHYECKAsT W aHATUTHKO-aKTWBHas  rpynmbel.  OcoOeHHOCTH U
npeumyInecTBa ucnosb3oBanus OP, obnmactu nmpumeHeHus. JJOMOJHUTETHHO: TEOpHs ACHUCTBUS
KoMmIuiekcooOpasytonmx OP, yuer monHoro coctossaus OP u meramna. ['mmore3a ananoruii u
MpakTUYeCKHe BbIBOJBI M3 Hee. [Ipupona xumudeckod cBs3M B KoMmiuiekcax OP ¢ nonamm
METAJIOB W €€ TPOSBICHHE B IIBETHOCTH KomruiekcoB. Peakmmu OP ¢ xpomodopHBIMU
37eMeHTaMu. VIHTEHCUBHOCTh OKPAacKM aHAJTUTHUYECKUX (OPM M MHTEHCHUBHOCTH IOTJIOLICHHUS.
Hcnonb3oBanue peakuii OpraHudecKiuX peareHToB B (POTOMETPUIECKOM aHAIH3E.

Paspnen 2. KosimyecTBeHHbIH XUMHYECKUI aHAJIN3

2.1. [IpuHIUMIBI ¥ 337241 KOJIMYECTBEHHOT'O aHAJIU3a.

Krnaccudukanus MerofoB KOJIMYECTBEHHOTO aHaiu3a. TpeOoBaHUS, MpeabsIBIseMble K
XUMUYECKUM PEAKIUsAM B KOJIMYECTBEHHOM aHAJIU3€. JTallbl KOJIMYECTBEHHOTO ONpEeeIeHUS.
XapakTepucTUKa pe3yJbTaTOB KOJIMYECTBEHHOIO XMMHYECKOro aHanuza. OrnpezneneHue
CONIepKaHusi BEIIeCTBA B pacTBope, pacdeTHble Qopmynbsl. CrnocoObl MpeacTaBIeHUS
pe3yapTaToOB aHanu3a. TecThl Ha BBISBICHUE CUCTEMAaTUYECKUX MOTPEHIHOCTEW B pe3ysbTaTax
KOJIMYECTBEHHOTO XUMHUYeCKoro aHanmsa. [Ipo6ooTdop u mpoOomoaroToBKa.

2.2. TurpumeTrpuyeckuil aHaau3. TUIbI peakinii, UICIIOJIb3yEMbIX B TUTPUMETPHH.
TpeGoBanusi, MPeAbABISIEMBIC K HUM.

[Ipuntun tutpuMerpuu. TutpoBanwe U ero dtambl. ['paduyeckoe wuzo0pakeHUE
npoliiecca TUTPOBAHUSL — KPUBBIE TUTPOBaHMs, UX BUAbl. CKAYOK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBasieHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). [lepBuuHble U BTOpUYHBIC
cTanaapTel. [IpreMbl TUTPUMETPUYECKOTO aHaim3a: MpsAMoe U OOpaTHOE TUTPOBAHHE,
KOCBEHHBIE METOJbl. THIIBI peakUuuid, HWCIONb3YEMBIX B THUTPUMETPUYECKOM aHAJIU3E;
TpeOOBaHUS, IPEABSIBISIEMBIE K HIM.

JIonmOTHUTENBbHO: HWHCTPYMEHTAJIbHBIE MeToAbl uHAukauuu T13. IloreHnmomMerpuueckoe
tuTpoBanue. Meron I'pana. [lpyrue crocoObl yCTaHOBJIEHUS! KOHEYHOH TOUYKH TUTPOBAHUSI.

2.3. Peakiuu HeWTpaIM3allui B KOJUYECTBEHHOM XMMHUUYECKOM aHAJIU3E.

Mertoabsl  KUCIOTHO-OCHOBHOTO  TUTpoBaHus. CynIHOCTh METOJla  KUCIOTHO-OCHOBHOTO
TUTpOBaHUsA. KprBble KHCIOTHO-OCHOBHOTO TUTPOBAaHMS. PacyeT U MoCTpOEHHE TEOPETHUECKUX
KPUBBIX THTPOBAHHSI CHIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTONUTOB. DAKTOPHI, BAUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHMs. CrnocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHUs. KHUCIOTHO-OCHOBHBIE UHIUKATOPBI, UHTEPBAI MEPEX0]a OKPACKU
UHAMKaTOpa, noka3atenb tutpoBaHus (pT). IlpaBuno BeiOOpa MHIUKaTOpa UIsi KOHKPETHOTO
cayyass  TuTpoBaHus.  [IpakThdeckoe  NPUMEHEHHME  peakUMi  KUCIOTHO-OCHOBHOTO
B3auMOJIecTBUs. [loTeHIIMOMETpUYECKOEe TUTPOBAHME HA OCHOBE PEAKIMA KUCIOTHO-
OCHOBHOT0 B3auMojieicTBUsl. UHIMKATOpHBIE OTPEIIHOCTH U UX OLICHKA.

2.4, AHaMTHYECKHE PEaKIMKH KOMIUIEKCOOOPa30BaHUs M OCAXKICHHS B KOJTMYECTBEHHOM
XUMUYECKOM aHaJIN3e.

Hcnonp3oBanue KomIuiekcooOpa3oBaHUS B XMMHUYECKOM aHanuie. Heopranuueckue u
opranuyeckue Jauranabl. KoMriekcoHsl U MX CBONCTBA. Y CIOBHBIE KOHCTaHThl YCTOMYHMBOCTHU
KOMIUIEKCOHATOB M HMX MpaKTHYecKoe Hcroib3oBaHue. OOOCHOBaHME BHIOOpa ONTHUMAIBHBIX
YCIOBUM  KOMILJIEKCOHOMETPUUECKOTO TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOTO
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TUTpoBaHUA. DaKTOphl, BIMSIOIIME HAa BEIMYMHY CKauyka Ha KpHUBBIX TUTpoBaHMs. CrocoOsbl
ycranosnenust T.9. u K.'T.T. MetamioxpoMHble UHAMKATOPbI, TPUHIMI UX AeicTBUsA. BbiO6op
MHAMKATOpa [UIsl KOHKPETHOIO ClIy4as TUTPOBaHUA. AHAIUTHUYECKHE BO3MOKHOCTH METOIA
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHUsl. [IpuMeHeHrEe KOMIIJIEKCOHOB B AaHAJTUTUUECKON XUMUU
B Ka4yeCTBe MaCKHPYIOIIHUX areHTOB. IIpumenenne XUMHYECKHAX peakuui
KOMILIEKCO0Opa3oBaHuss B (OTOMETPUYECKOM aHalU3e, B METOJEe KOHIYKTOMETPHUYECKOTO
TUTPOBaHWA.  Peakumm  ocaxaeHHs B KOJIMYECTBEHHOM  XMMHYECKOM  aHAJIU3C.
I'paBumerpuueckuii ananu3. TeopeTnyeckoe 00OCHOBaHHME BbIOOpA ONTHUMAIBHBIX YCIOBHMA
OCaXJIeHUs] KPHCTANIMYECKUX M aMOp(HbIX ocaakoB. IIpuMeHeHHe XUMMUYECKMX peakiui
OCAaXJIEHUs] B METOJE€ IOTEHIIMOMETPHYECKOTO TUTPOBAHMSA, B METOAE TypOUIUMETPHH.
Oco0EHHOCTH pEeaKIuii KOMIUIEKCOOOpa30BaHus (XeJaTooO0pa3oBaHWs) HOHOB METAIJIOB C
OATA. OcagutenbHoe TUTPOBAHUE.

2.5. AHanuTHuYecKHME pEaKUUU OKHUCICHHUSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XMMHUYECKOM aHaJIN3e.

OKHCIUTENBHO-BOCCTAHOBUTEIbHASL PEAKLUSA W OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KoOHCTaHTBI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Brioop
TUTPAHTA U ONTUMAJIBHBIX YCIOBHH TUTpOBaHHA. KpHBBIE OKMCIMTEIBLHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. MakTopsl, BAUAIONIME HA BEIMYMHY CKayka Ha KpUBOM TUTpoBaHus. MHaukanms
KOHEYHOW TOYKM THUTPOBAHUS XMMHUYECKUMH U  (U3UKO-XMMHYECKMMHM  METOJaMH.
[IepmanranaTomerpus. XapakTepucruka MEeToa. VYenosus [IPOBEIECHUSA
IIEPMAHTaHATOMETPUYECKUX OIIpeCIICHUM. Bemecrsa, olpezeisieMble
IIEPMAHraHATOMETPUUECKUM MeToJoM. JlocToMHCTBa M HemocTaTku Metoaa. Monmometpus.
XapakTepUCTUKA METOJA, YCJIOBUS TNPOBEACHHS HOIOMETPUYECKOTO OIPEICIICHUS BEIICCTB.
JocronHcTBa M HemocTraTku Mmeroja. lIpumeHeHue peakuuii OKHMCIICHUS-BOCCTAHOBIICHUS B
METO/I€ MOTEHIMOMETPUIECKOTO TUTPOBAHUS.

2.6. NonooOmenHast xpoMaTorpadus B KOJIMUECTBEHHOM XUMHUYECKOM aHaU3e.

TpeGoBanusi, npenbsABIsgeMble K peakUusM HOHHOro obOmeHa. M3orepmMa HOHHOTO
oOmeHa. BbiOop onTUMallbHBIX YCIOBHI MOHOOOMEHHOTO pasiesieHus BemiecTB. [IpuMeHenue
MOHOOOMEHHOM XpomaTorpaguu B aHAJIUTHYECKOM XUMHM OPraHUYECKUX M HEOPraHHMYECKUX
COCJIMHEHUII: pa3/ieJIeHUEe, OUNCTKA, KOHIIEHTPUPOBAHUE U T.1.

Paznen 3. BBenenue B pu3uKo-xumMmmuueckue (MHCTPYMEHTAJbHbIE) METO/IbI AHAJIU3A

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAJIMTUYECKON XUMUH.

Knaccugpukanus (pu3NKo-XMMHUECKUX METOJOB aHalIM3a. AHAIUTUYECKUN CUTHAN Kak
uHpopMaTUBHAs (YHKLHMS COCTaBa BEUIECTBA M €ro KosndecTBa. [IpuMepsl aHATUTHUECKUX
CUTHAJIOB U UX n3MepeHuii B PXMA.

3.2. MeTposioruieckre OCHOBBI aHATUTUYECKUX METOJIOB.

OCHOBHBIE aHAJIUTHKO-METPOJIOITMYECKHE XapaKTEPUCTHUKH METONOB W PEe3yJbTaTOB
aHanmu3a, CIOCOObI MX OLEHKH: Tpeaena OOHapyXeHus, Kod()(UIMEHT YyBCTBUTEIBHOCTH,
HIDKHSSL M BEpPXHsSA TpaHMIla [uana3oHa OIpPEINENsIEMbIX COACPKAHWM, CEJICKTUBHOCTD,
IPELUU3UOHHOCTh B  YCJIOBUSIX CXOJMMOCTH (IIOBTOPSIEMOCTH) M BOCIHPOU3BOJUMOCTH,
MPaBUIILHOCTB, dKcIpeccHoCcTh. O0o0mennsbie cBenenus o 'OCT P CO 5725 (2002).

3.3. OOmas XapakTepUCTUKA CIEKTPAIBHBIX, IEKTPOXUMUYECKHX M XpOMAaTorpadudeckux
MeTO0B aHanu3a. lIpexncraBieHue o (OTOMETPUUYECKUX, MOTELUMOMETPUYECKHX MeETOoJax
aHaJIM3a U HOHHO-00MEHHOU XpomaTorpadum.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B akanem.
Bunsl yueOHoI paboTh eAMHMLIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,45 16
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JlaGopatopusbie 3ausaTus (JIad) 1,33 48
CamocrositesnbHas padora (CP): 2,22 80
KonrakTHas camocrosiTensHas pabota 599 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 79,8

Bua kouTpoJs:

3a4eT ¢ OLEHKOM - -

B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,78 48
Jlexuuu (Jlek) 0,45 12
JlaGopatopusie 3ausaTus (J1ad) 1,33 36
CamocrositeabHast padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas paboTa 299 0,15
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,85

Bua xonTpoJis:

3a4eT ¢ OEHKOI - ‘ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«DuU3UKa KOHJAEHCUPOBAHHOTO cocTosiHusa» (b1.B.07)

1. eab AMCHMIUIMHBI - TIPHOOPETEHUE CTYJCHTAMH 3HAHWN MO OCHOBHBIM pa3jeiiaM
(GU3MKY 1 YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2. B pe3yabrare wu3yYeHusi AUCHUILUIMHBI OOy4YawIUiicd N0 mporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnepyromumu  o6mekynbTypabiMu  (OK), obmenpodeccunonansubivu  (OIIK) u
npodeccuonanbapiMu (I1K) komneTeHMsIMU:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCUOHANBHON IeITeTFHOCTH 3HAHUS O TIOX0aX U
METOJaX MOJY4YEHHsS] PE3yJbTaTOB B TEOPETHMUECKUX U HKCIEPUMEHTAJIbHBIX HCCIIEJOBAHUIX
(OIIK-2);

TOTOBHOCTBIO IPUMEHATh (PYHIAMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensaoctr (OIK-3);

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIENOBAHMSIX W pacueTax 3HAaHHUA O MeTojax
WCCJICIOBAHMSI, aHAIN3a, TUATHOCTUKA W MOJICIIUPOBAHMS CBONCTB BEIIECTB (MaTepUaioB),
buznyecKuXx M XMMHYECKUX MpoIeccaX, MPOTEKAIUX B MaTepHaiax MpU HUX MOJyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

3Hamb:

- OCHOBBI (PU3UKH KOHJICHCUPOBAHHOTO COCTOSHUS;

- cMmbIchT (yHAAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, MPUHIMUIOB U IOCTYJIAaTOB; HX
(GhOpMYIIMPOBKY ¥ TPAHUIIEI IPUMEHUMOCTH;

- CBA3b LIMPOKOTO Kpyra (GU3HUecKUX SIBICHUN ¢ (QyHAAMEHTaIbHBIMU MPUHIUIAMHU U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METO/bl PEIICHUS 3a/a4d M0 ONMUCAHUIO PU3NYECKUX SBJICHUI;

- METOJIbI 00pa0OTKH Pe3yNbTaTOB (PU3UUECKOTO IKCTICPUMEHTA;

ymemy:

- IPUMEHSTHh TEOPETHUECKHUE 3HAHUS M IKCIIEPUMEHTAIbHBIC METOABl UCCIEAOBaHUS TIPU
perieHnu npodeccruoHalbHbIX 3a1a4;
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- MPOBOJUTH PAcU€Thl, OCYIIECTBISATh aHAJIU3 U Ha OCHOBE ATOTO JieJaTh 000CHOBaHHbBIE
BBIBOJIbBI;

- aHaJM3UPOBATh PE3YJIbTATHl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U PHUHIUIIOB (DU3UKH;

- OIpenessaTh XapakTep (U3UYECKUX IMPOILECCOB MO KOMIUIEKCY AIKCIHEPUMEHTaIbHOU
UH(OpPMALIUHU TIPU TIOMOIIM T'padUKOB, TAOJIHIl U YPaBHEHUH;

- IPEACTaBIATH 00paOOTaHHYIO SKCTIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(POPMAIIUIO B
YCTHOW W MHUCHMEHHOH (pOopMe, B TOM UHUCIIE C UCIOIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

e1aoemn:

- HaBBIKaMU PabOThI C MUPOKUM KPyroM (pr3ndecKux mprudOpoB U 000pyA0BaHUS;

- HaBBIKaMU 00OCHOBAHUS CBOMX CYKJIEHUH M BRIOOpPA METO/1a UCCIICIOBAHUS.

3. KpaTkoe coaep:xanue TUCUHUIIHHBI

1.BBenenue.

HeoOxonuMocTh KBAaHTOBOTO MOAXOJA MPU H3YYEHHHM (DU3UKU KOHIECHCHPOBAHHOTO
COCTOSIHHUSL.

2.97eMeHTHI KpucTALIoTrpaduu.

Tunel CUMMETPUH B KPUCTAIUTMYECKUX CTPYKTYypax M UX paclpesiesieHue 1Mo CUHTOHUSIM
(uapexkcel Munepa).  AHU3OTPONMS KPUCTAUIMYECKUX CBOMCTB  (KHIKHE KPHUCTAJUIbI,
nonuMepsl). Kitaccudukanust TBEPABIX TEIN MO XapaKTepy CUII CBSI3U U THUIAM KPUCTAITHYECKHX
cTpyktyp. llepmonnueckue GyHKUMU ISl TPAHCISILIMOHHBIX BekTOpoB. OOpaTHast peméTka u eé
CBOWCTBA, OOBEM DIIEMEHTAPHOM A4YEHKH OOpaTHOW pemérkd. 3OHBI bpunntosHa.
HecoBepmieHCTBO W A€dEKThl KPHUCTALIMYECKON pemérku. TeruioBele W pagualiiOHHBIC
nedeKThI, TUCIOKAIINH.

3. DIIEMEHTHI CTATUCTUYCCKON (DM3UKU KOHJICHCUPOBAHHOTO COCTOSIHHS.

TepMoAMHAMHYECKHIT W CTAaTUCTUYECKUMM MOAXOAbl B  M3YYEHHH COCTOSIHUU
MaKpOCHUCTEM. OJIEMEHThl TEOPHH YIPYTrOCTH, TEH30pbl nedopMmanuii W HANPSKCHUM.
BripokieHHBIE M HEBBIPOXKIECHHBIE KOJUIEKTHUBBI, MX CBS3b C KJIACCUYECKOW M KBAHTOBOM
CTATUCTUKOW. YMclia KBAaHTOBBIX COCTOSHUW JUIsi MHUKpoOdYacThil. Mojens ra3za CBOOOIHBIX W
HE3aBHCHUMBIX JJIEKTPOHOB M 0030HOB. BimsHue temmeparypbl Ha pacrpenencHue Depmu-
Hupaka. Beipoxnennsie @epmu u bosze rasel. Kinaccmyeckue W KBAHTOBBIE JKHUIKOCTH.
CepxtekyuecTh. [IpaBuna CTaTUCTHYECKOTO yCpeAHEHHS  (PU3MYECKMX  BEIMYMH B
KJIACCHYECKOW M KBAaHTOBBIX cTaTUCTUKaX. Popmyina [lnanka g 4€pHOro U3aydeHus.

4.3oHHas Teopus TBEPABIX TEIL.

VpaBuenue Illpegunrepa B nepuogudyeckoM mnoteHuuane. Dynkiuum  bioxa.
DHEpPreTUYeCKUd CIEKTp JJIEKTPOHOB B KpHUCTauie. ODHEprusi U NoBepxXHOCTh Depmu.
OddexTuBHas Macca JNEKTPOHOB M JBIPOK B BAJICHTHOM 30HE IOJYNPOBOJIHUKA.
JucniepcuoHHbIe 3aKOHBI. MeTalibl, MOTYNPOBOAHUKU, TUIIEKTPUKUA C TOUKU 3PEHUS] 30HHOU
TEOPHH.

5. DnemeHTapHbIe BO30YKICHUS B TBEPABIX TeJaX,

Knaccudukanus snemMeHTapHbIX BO30YXAeHUN B KpucTauiax. KoHuenus KBa3uyacTHil.
BpeMmst xu3HHM 31eMEHTapHBIX BO30YXKIeHUI: (DOHOHOB, IIA3MOHOB, SKCUTOHOB, MAarHOHOB U
noyisipoHoB. [1mazmennbie koebanus u mia3MoHbl. CKUHAGDEKT.

6./lnHamMMKa KpUCTAIUIMUECKON pEIIETKH.

KBanTOBBII XapakTep KoJieOaHWUN KPUCTAUIMYECKOW pemeTku. Mmmynbe U sHeprus
dononoB. Heymnpyroe paccesaue (GOTOHOB, pEHTTEHOBCKUX JIydeid 1 HEUTPOHOB HAa (POHOHAX.
Konebanus B pemérke, COCTOSIICH U3 OMHAKOBBIX aTOMOB.

Pemérka ¢ aByMs pa3iIMYHbIMU aTOMaMH B KPUCTAJUIMYECKOW IPUMUTHUBHOM SYEHKE.
®opmyna [lnanka s GoHOHOB.

7. TerioBble CBOMCTBA KOHIAECHCHUPOBAHHBIX CPEI.

Tennoémkocts TBEpAOTO Tena. O6IacTH HU3KUX U BBICOKHX TeMIiieparyp. TemnnoéMKocTh
AJIEKTPOHHOI'O Tra3a. AHrapMOHHUYECKHE B3aMMOJEUCTBHUS B KpUCTaUax. TerionpoBOJAHOCTh
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TBEPABIX Te. TerioBoe conmpotuBieHue peméTku. [Iporecch nmepedpoca. [edexTsr pemérku u
UX BIUSHUE Ha TEIUIONPOBOJHOCTh. TEIIONPOBOJHOCTh JUAJIEKTPUKOB (peIIETOYHAs
TEIUIONPOBOAHOCTE). TemIonpoBOJHOCTh METAJIOB M CIUIABOB B O0JIACTU BBICOKMX M HU3KHX
TEMIEPATYP.

8.D51eKkTpuuecKre CBOMCTBA KOHAEHCUPOBAHHBIX CPE/I.

PaBHOBeCHOE COCTOSIHWE JJIEKTPOHHOTO ra3a B MPOBOAHHUKE. Jpeild IIeKTpoHOB mOJ
JeHCTBHEM BHEUIHETO AJIEKTpUYeckoro nois. Bpems penakcanuu u JyiHa cBOOOIHOTO mpodera
AJIEKTPOHOB. DJIEKTPONPOBOJHOCTb HEBBIPOXKIEHHOTO M BBIPOKIEHHOTO 3JEKTPOHHOTO T'a30B.
3aBUCHUMOCTD MOJBUKHOCTH HOCUTENEH 3apsAsia OT TEMIIEPATypbl. DIEKTPOIPOBOTHOCTh YACTHIX
METAJIJIOB. DJIEKTPOIIPOBOJHOCTh METAJUNIMYECKUX CIIABOB. SIBIEHHME CBEPXIPOBOJUMOCTH.
[I{enn »>HEPreTMYEcKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxnposoaumoctu bapauna-Kynepa-Ulpuddepa (BKIL-reopust). ObpazoBanue 3meKTPOHHBIX
nap Kynepa. BiusitHue BHEIIHMX T0JIEW HAa CBEPXIPOBOJIAIIECE COCTOSIHUE MPOBOJHUKA. Teopust
I'mu30ypra-Jlanaay. KBanroBanue noroka B cBepxnpoBogHukax. Idpdext JxozedcoHa.

9. MarauTHbl€ CBOWCTBA KOHJICHCUPOBAHHBIX CPEJ_.

MarnuTHoe TMoyie B MarHeTukax .MarHutHele  CBOWCTBa aroMoB. OpOWTaNbHBIM,
CIIMHOBOM W  pE3yJbTUPYIOIIMA MarHUTHBIE MOMEHTBI aTOMOB, MX KBaHTOBAaHHE.
Knaccudpukanuss MarHUTHBIX MaTepHalioB. JlnamMarHeTusMm, WHIYUHUPOBAHHBIM MarHUTHBIN
MOMEHT aroma. MaruuTHas BOCHPUUMYHUBOCTh JUANEKTPUKOB. KBaHTOBas pupoa
napamarseTusma. [lapamarseTusm snekTpoHHOro ra3a. KBantoBas npuponaa ¢peppomMarseTusma,
criuHOBBIE BOJHBL. OOMEHHOE B3ammojelcTBue W (peppomarHeTusM. [lomMeHHass CTpyKTypa
(deppoMarHUTHBIX Tesl. AHTU(EPPO-MarHeTU3M U (PeppUTHI.

10. 3akmroueHue.

Tennenunu pa3BuTUs U MPOOIEMbl GPU3UKU KOHJICHCUPOBAHHOTO COCTOSIHUS.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auetnbIX B akanem.
Bunsl yueOHoI paboTh eAMHMIIAX yacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 5,0 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,22 80
Jlexumm (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTus (J1ad) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositeabHast padora (CP): 2,78 100
KoHTtakTHas camocTosTenbHas paboTa 578 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 99,8

Bua kouTpoJs:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIX B actpomn.
Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHast padoTa — ay1MTOPHBbIE 3aHATHS 2,22 60
Jlexuuu (Jlek) 0,89 24
JlaGopatopusbie 3ansaTus (JIad) 0,89 24
[Ipakruueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,78 75
KonTakTHas camocrosTenbHas paboTa 2,78 0,15
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CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ‘ 74,85

Bua koutpoJs:

3a4eT ¢ OLEHKOM - ‘ -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«JIabopaTopHbie padoTsl o pusnyeckoit xumun» (b1.B.08)

1. Heap JMCHMNIIMHBI — O3HAKOMHUTb M PACKPBITh BO3MOXHOCTH OCHOBHBIX 0Oa30BBIX
IKCIIEPUMEHTATBHBIX METOJ0B (U3NYECKOW XUMHUH, HAYYUTh CTYJACHTAa BHUIETh OOJAcTH U
npenenbl MPUMEHEHUS] 3TUX METOJIOB MCCIEeIOBAaHUS, YETKO MOHMMATh WX MPHUHIUINAIbHBIC
BO3MOXXHOCTH M OTPAaHUYCHUS TP PEIICHUH KOHKPETHBIX SKCIIEPUMEHTAILHBIX 3a]1a4.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCUOHANBHON AeITeIbHOCTH 3HaHUS O TOIX0aX U
METOJaX TMOJYYCHHS PE3yJIbTAaTOB B TCOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMATUYECKUE, ECTECTBEHHOHAYUHBIC U
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoi aesteabHocTH (OIIK-3);

CIIOCOOHOCTBIO HCIONIB30BAaTh B HCCICIOBAHMSIX W pacueTax 3HAHUS O METoJax
UCCJIEIOBAHMSI, aHaIM3a, JUArHOCTUKW U MOJEIHUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
GU3NYECKUX U XHUMHUYECKUX MpPOIEccaX, MPOTEKAIIUX B MaTephalaX MpU HUX MOIyYCHUH,
obpabotke u mogudukanuu (11K-4);

3Hamy:

- IPUHIUN pabOThI U CXEMbI UCTIOIb3YEMBIX H3MEPUTEIHHBIX YCTAaHOBOK;

- BO3MOXHOCTH METOJOB CIEKTPOXMMHUHU JJs TPOBEACHUS KAUYECTBEHHOTO U
KOJIMYECTBEHHOTO aHalli3a XWMUYECKUX CHCTEM, ONPENENICHUS TEPMOJIMHAMUYECKHX CBOWCTB
XUMHUYECKHUX BEIIECTB;

- KOHIYKTOMETPHUYECKUH M  MOTCHUUOMETPUYECKHMH  METOAbl  HAXOXKACHUS
TEPMOJUHAMHYECKUX  XapaKTEPUCTHUK DIEKTPOJIUTOB (aKTHUBHOCTEH ©  KOX(PHUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI AUCCOLMAINH, TEPMOJMHAMUYECKUX XapAKTEPUCTUK PEAKIUN);

- (U3UKO-XUMHUYECKUE METOMbI HCCIEAOBAaHUS U aHalu3a ()a30BbIX PABHOBECUN B OJTHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, IyTH MOCTPOCHUS (Pa30BBIX TUArpaMM COCTOSIHHUS;

- JKCIEPUMEHTAIbHBIE METOAbl M3YyYCHUS KHHETUKH XUMHUYECKHX PEaKIHi, CIIOCOOBI
orpezieNieHus] KOHCTAaHT CKOPOCTEH U MOpSAAKa XUMUYECKUX peakuid, MOIX0Abl K YCTAaHOBICHUIO
JTUMUTHPYIOIICH CTAJNH PEAKIIUU M YCTAHOBICHUIO MEXaHNU3Ma €€ IPOTeKaAHUS;

- KaJOPUMETPUYECKHUE METOJNbl OINpeAeNieHUs] TEIUIOEMKOCTH, TEIUIOBBIX 3((EKTOB U
JIPYTHX TEPMOXUMHUYECKUX CBONCTB U3y4aeMbIX 00BEKTOB;

ymemy:

- NPUMEHSTh TEOPETUYECKHE 3HAHUSA W DSKCIICPUMEHTAIBHBIE METOIBI HCCIIEIOBAHUS
(bU3UYECKON XUMHH MPH PEIICHUH MPOodeCcCHOHANTBHBIX 3a]1a4;

- chopmynupoBaTe mpobiaeMy M 00OOCHOBATH BBIOOP AKCIEPUMEHTAIHLHOTO METOa
WCCJIEIOBAHMSI, IOCTABUTD LIETU U 3a/1a4l U HAMETUTH IyTH UX JOCTUKECHHUS;

- TIPOBECTM MAaTEMaTHYECKyl0 OOpabOTKYy JKCIEPHUMEHTAIbHBIX MJaHHBIX Ha 0aze
TEOPETHYECKUX 3HAHUU 10 (PU3MIECKOU XUMUU;

- MPEeICTaBIATh JaHHBbIE JAaO0OPAaTOPHOTO HCCIENOBaHUS B rpaduyeckoil Gpopme M Ha
OCHOBE TOJYyYEHHBIX 3aBUCUMOCTEH OINpPEAENsATh COOTBETCTBYIOLIUE TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapPAKTEPUCTUKN XUMHUECKON CHCTEMbI U XMMHYECKOT0 TIPOIIECCa;

- NPOBOJUTH aHANU3 W KPUTHUYECKH OLEHUBATh IOJy4YEHHbIE HKCIEPUMEHTaJbHbIC
JaHHbIE, 0000IIaTh U JeNaTh 000CHOBAHHBIE BEIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB;

gnademsn:
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- KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJIOB (DM3UYECKON XUMHUU JUIS
pelIeHus KOHKPETHBIX UCCIIEIOBATENbCKUX 3a/1a4;

- DKCTIEPUMEHTAILHBIMU METOJIaMU MCCIIEOBAHUS COCTOSHUSI XUMUYECKOTO PaBHOBECHS
Y KMHETHKU XMMUYECKOTO Ipoliecca.

- mpueMaMu 00pabOTKHU MOJyYEHHBIX OMBITHBIX JAHHBIX ISl BBISBJICHUS U YCTAHOBJICHUS
B3aMIMOCBSI3€M MEXIy TEPMOAMHAMHYECKUMH CBOWCTBAMHU H (U3HYECKUMHU MMapaMeTpaMu
npolecca;

- 3HAHWSAMH OCHOBHBIX 3aKOHOB (DM3MUYECKONW XUMHUU JJIS  COACPKATEIbHOM
MHTEPIIPETALMU MTOJTyYEHHBIX YKCIEPUMEHTAIbHBIX PE3YJIbTATOB.

3. KpaTkoe cogep:kanue THCHUINIAHBI

[Ipumenenne MeTONOB  (U3UKO-XMMHUYECKOTO HCCIEAOBAaHUS I ONpElelIeHUS
TEPMOJAMHAMUYECKUX U KHHETUYECKUX XapAKTEPUCTHUK XUMUYECKUX CUCTEM.

CnekTpoxuMu4yecKkue MeToAbl HcciaeaoBaHusl. KadecTBeHHBIN aHanM3 BelIECTBA
(ompeneneHre MEXbBSICPHBIX PACCTOSHUNM, MOMEHTOB WHEpPIUU MoJekyn). OmpenencHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENMEHU MAMCCOIMAIMM M KOHCTAHTHl JIMCCOLMALIUU
AJIEKTPOJIUTOB, TEINIOEMKOCTH BEILIECTBA).

JJIeKTpoOXMMHUYeCKHe MeToabl ucciaenoBanus. Konaykromerpusi. OnpeneneHue
KOHCTAHTHl JHCCOIMAIMHM CIa00T0 D3JEKTPOJUTA, CTENEHH UCCOIMAIUU, DIIEKTPUICCKOU
IPOBOJAMMOCTH  TNpPU  OECKOHEUHOM  pa30aBiICHUHM  KOHAYKTOMETPUYECKUM  METOIOM.
[Torenunomerpusi. OnpeneneHue TEPMOAUHAMUYECKUX XAPAKTEPUCTHK XUMHUYECKOM peakinu
(ArH®, ArG°, ArS®), remniepatyproro kodbdummenta /C ( dE®/AT ), ctanmaptroit DC ( £°),
W3yYCHHE BIUSHUS J00ABOK Ha MOTEHIIUAT dJIEKTPOA.

da3oBoe paBHOBecHE B OJHOKOMIIOHEHTHBIX cucTeMax. DOU3HKO-XUMHYECKUI
a”Ham3. l3ydyeHne 3aBUCHMOCTH CBOMCTB cucTeMBl OT €€ cocTaBa. KpuBble OXJaXKIEHUS.
OnpeneneHre cocTaBa 3BTEKTUUECKOM cmecu. IlocTpoeHue auarpamMM KUIEHUS W JHarpaMm
IUTABKOCTH JJIsi OWHApHBIX cucTeM. OrpaHUYEeHHAs pPAacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMaXx.

Xumnueckoe paBHoBecue. OrmpeereHUE KOHCTAHThl XMMHYECKOTO pPaBHOBECUS U
TEIUIOBOTO 3P eKkTa XMMUYECKON peakliuy Ha MpUMeEpPe peakuil pa3ioKeHus.

Tepmoxumus. Kanopumertpus. Omnpenenenue TEIJI0EMKOCTH BEILIECTB
KaJIOPUMETPUYECKUM METOIOM.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 0,89 32
JlaGopatopusie 3ausaTus (JIad) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonrakTHas camocrosiTensHas pabota 211 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 75,8

Bua koutpoJs:

3auer - -
B 3auernbIX B actpos.
Bunsl yueOHOI paboTh eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHasi padoTa — ay1MTOPHBIE 3aHATHS 0,89 24
JlaGopatopusie 3ausaTus (JIad) 0,89 24
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CamocrositesnbHas padora (CP): 2,11 57

KonrakTHas camocrosiTensHas pabota 0,15

2,11
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI 56,85

Bua koutpoJis:

3auer - ‘ -

AHHOTAIUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«Oprannveckasi XMMHU /151 HAHOMAaTepHaa0B U HaHocucTtem» (B1.B.09)

1. leap AuCHUNIMHBI — IPUOOPETEHUE CTYICHTAMU 3HAHUA O CTPOSHUU OPTaHHUYECKUX
COCIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBaX pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI U METO/IaX UX MOJyUYeHHs, KaK IPOMBIIIJIEHHBIX, TaK U JTa00paTOPHBIX.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4awluiicsi N0 mporpamMmme
0akaJjlaBpuaTa J10JIKeH:

Obnadams cnepyromumu  o6mekynbTypHbiMu  (OK), obmenpodeccunonansubivu  (OIIK) u
npodeccuonanbapiMu (I1K) komneTeHIMsIMU:

CIIOCOOHOCTBIO HCIONIB30BAaTh B HCCICIOBAHMSIX W pacueTax 3HAHUS O METoJax
UCCJIEIOBAHMSI, aHalIM3a, TUArHOCTUKW W MOJEIHUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
GU3MYECKUX U XHUMHYECKUX MpPOIEccaX, MPOTEKAIINX B MaTephalaX MpU HUX MOIyYCHUH,
obpabotke u mogudukanuu (11K-4);

CIIOCOOHOCTBIO MIPUMEHSITH 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCcKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUalioB [UIsl 3aJaHHBIX YCJIOBUMN
OKCIUTYaTalil C Y4YeTOM TpeOOBaHHMA TEXHOJIOTHYHOCTH, JKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, OSKOJIOTMYECKHUX IMOCIEACTBHUM WX TNPUMEHEHUS TMpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTUYHBIX TpoueccoB (ITK-11);

3Hamb:

— TEOpPETUYECKUE OCHOBBI CTPOCHHMSI M CBOWMCTB pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CIOocOOBI TIONYYEHUS] W XHMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OpPTraHUYECKHX
COCIUHCHMIA,

— OCHOBHBIE MEXAaHU3MbI MPOTEKAHUSI OPTAaHUUECKUX PEaKIIUi;

ymemy:

— MPUMEHSTh TEOPETHUECKUE 3HAHUS IJI1 CHHTE3a OPTaHMYECKUX COSAMHEHHUI pazuyHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHECHHUIA;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COSAUHEHUM, 3aJaHHOTO CTPOCHHUS;

e1aoemn:

— OCHOBaMH HOMEHKJIATYphl U KJIACCU(PUKALUN OPraHUYECKUX COCAMHEHUN;

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMU B OPraHUYECKOU XUMUU;

— HaBBIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIOCOOOB MOJTyUYEHHUsI OPraHUUECKHUX BEIIECTB.

3. KpaTkoe cogep:kanue TUCHUNIAHBI

["anorenonpousBoaubie. Kitaccudukanus. Homenkmarypa. AJNKWI- U aJlTHITaJIOTEHUIBI,
apomatudeckue  ramoreHunsl.  M3omepus.  Homenkmarypa.  CrmocoObl  MOTydYeHHS.
[IpocTpancTBeHHOE M 3JEKTpOoHHOE  cTpoeHue. Dusnueckue  cBoicTBa.  Peakumu
HYKJI€O(DUIHHOTO 3aMelieHusi W oTmierieHus. [loHsTre HYKI€o(QUIHbHOCTH W OCHOBHOCTHU
peareHToB. AMOUICHTHBIE HYKJIEO(MUIbHBIE PEareHTHI.

MerasiopraHu4eckKue  COEAUHEHMs.  Tumbl  CBSI3€M B DJIEMEHTOPraHUYECKHUX
coemuHeHUAX. CrocoObl TMOMy4YeHUs JINTUA- W MarHMHOpPraHWYECKUX coeauHeHui. Peakrus
I'punbspa, mexanu3Mm. Peakiiuu ¢ kapOOHMIIBHBIME COEIUHECHHUSIMU.

Crnuptel. @Denonbl. [Ipocteie 3dupbl. DnokcucoenuHeHUs. AJBIETHABI, KETOHBI.
KapOoHOBBIE KHCIIOTHI M WX MPOU3BOJHBIC. B Ka)XIOM KJlacce paccMaTpUBAIOTCS CIETYIOIINE

78




paszenbl: HU30MEpHs, HOMEHKJIATypa, (QU3WYECKHe U XHUMUYECKHE CBOMCTBA, CIIOCOOBI
noytyyeHusl. MexaHu3Mbl peaxkiui.

KapOoHOBbBIE KUCIIOTHI U UX TPOU3BOIHBIE.

Manonossiit 3¢up. Ilomyduenune. Ctpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(Hpa U MaJOHOBOM KHUCIOTHI C albJeruaamMu. AMHHOKHCIOTHL. [[ukapOoHOBBIE
KHUCJIOTBHI.

Hanomarepuasnbl Ha OCHOBE OPraHM4YeCKUX COCTMHEHU. JleTeKTHpOBaHUE Ha TIJICHKAX.

A3zoTcoaepkaiiue COeAUHEHUS. Hutpocoenunenus. Amunbl. B kaxaom kiacce
paccMaTpuBalOTCs CIEAYIONIUE pa3Aelibl: H30Mepusi, HOMEHKIATypa, (GU3HUecKue U XUMUYECKHUE
CBOWCTBA, CIIOCOOBI MoyueHus. MeXaHU3Mbl peakLui.

A3a- 1 1Ma30coeIuHEHN

[lonyueHune nMa30COECAVMHEHUN pEaKUUEH [OUAa30TUPOBAHUA: YCIOBHUS IIPOBEICHUS
peakuuu u MexaHu3M. Du3nyecKkue CBOMCTBA. XHUMHUYECKHE CBoOicTBA. llonyuenue wu
IPUMEHEHUE a30COEAUHEHUI.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Buasr yaeGHO# paboThI €IUHNLAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 5,0 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTus (J1ab) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
KonTakTHas camocTostensHas padoTa 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 80
Bua koutpoJis:
OK3aMeH 1,0 36
KonrtakTHas paboTta — mpoMexKyTOYHAs aTTeCTalHs L0 0,4
[ToAroToBKa K SK3aMeHy ’ 35,6
Buja uToroBoro KOHTpOJIs: JIK3aMeH

B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas Tpya10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,78 48
Jlexuuu (Jlek) 0,89 24
JlaGopatopusie 3ausaTus (JIad) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocTostensHas padoTa 599 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xouTpoJs:
OK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEXKYTOUYHAS aTTECTALIHS L0 0,3
IToAroToBKa K 5K3aMeHY ’ 26,7
Bux uTOroBoro KOHTpOJIs: JK3aMeH
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AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«KoaouaHasi XumMusi B TEXHOJIOTMH HAHOMATEPUAJIOB U HaHocuctem» (b1.B.10)

1. Heap AMCUMIUIMHBI: O3HAKOMJIEHHE CTYJIEHTOB C OCHOBAMHM TEPMOJMHAMUKHU
MOBEPXHOCTHBIX SIBIICHUH, CIIOCOOAMH TOJTYYECHHS] U BaXXHEHIIMMU CBOWCTBAMHU JUCTIEPCHBIX
CHUCTEM.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4Yawluiicsi N0 mporpamMmme
0akajiaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u podeccronanbupiMu (I1K) koMmmerenmmsmMu:

CIOCOOHOCTBIO UCIOJIE30BATh B MPO(ECCUOHANBHON IeITeTFHOCTH 3HAHUS O TIOJX0aX U
METO/AX IOJYYEHHUsI PE3yJIbTATOB B TEOPETHUECKUX M HKCIEPUMEHTAIBHBIX HCCIEI0BAHUSIX
(OIIK-2);

TOTOBHOCTHIO IPUMEHATh (PYHIAMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensHocTu (OIK-3);

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacueTax 3HAaHHUA O MeToax
UCCJICIOBAHMS, aHAJIU3a, JMATHOCTUKH M MOJICIMPOBAHMS CBOMCTB BEILIECTB (MaTepuasoB),
bu3nyecKuXx M XMUMHUYECKUX MpoIeccaX, MPOTEKAIIMX B MaTepuajgax MpU HUX MOJIyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTABICHHUS O BIUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHaNIOB, UX B3aMMOJEHUCTBUM C OKpYXKaroLIeh
cpenoi, moysiMu, yactuiiaMu u uznyderusmu (I1K-6);
3uamo:

- IPU3HAKU 0OBEKTOB KOJUTOMIHOM XUMUU U UX Ki1accU(UKAIHIO.

- OCHOBHBIE TIOHATUS M COOTHOUICHUS TEPMOJMHAMHKUA TOBEPXHOCTHBIX  SIBIICHUMN
(TepMoauMHAMUKa TOBEPXHOCTHOTO CJIOS; aJare3usi, CMauMBaHWE M pacTeKaHUE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMHYECKHUE CBOMCTBA TEN; aJcCOpOIUs Ta30B U MapoB, aJAcopOIus u3
pacTBOPOB).

- OCHOBHBIE TeOpUHU (PU3NIECKOH agcopOruu.

- OCHOBHBIE IIPEJICTABIICHHS O CTPOCHHUH JIBOWHOIO 3JIEKTPUUECKOTO CIOS;

- IPUPOAY INEKTPOKUHETUUECKOTO MOTEHIMANA;

- OCHOBHBIE JJIEKTPOKUHETUYECKUE SBIICHHUSIL.

- YCIIOBUSI IPUMEHUMOCTH 3akoHa CTOKCa;

- 3aK0H JitHImTeNHHa — CMOJIyXOBCKOTO, TUTICOMETpUUYECKOE ypaBHeHHe Jlamaca.

- IPUPOAY CEAUMEHTALlMOHHOM U arperaTuBHOM YCTOMYHUBOCTH;

- OCHOBHBIE CBOMCTBa pacTBOPOB [TAB kak TMOPMIBHBIX CUCTEM;

- OCHOBHBbIE N0J10keHus Teopun JJIDO;

- TPUYUHBI U OCOOEHHOCTH OBICTPOM W MEIJIEHHOM KOaryJsiluu, KOHIIEHTPAIMOHHOW U
HEUTpaIM3aLUOHHON KOAryJIsILUu.

- TUOBl CTPYKTYp, BO3HHKAIOIIME B JHCIEPCHBIX CHCTEMaX, IPUYUHBI M YCIOBHA HX
o0Opa3oBaHuS;

- KJ1accu(UKAIHIO TUCTIEPCHBIX CUCTEM 10 UX PEOJIOTHYECKHM CBONCTBAM.

Ymemos:

- paccuuThIBaTh MapaMeTpPbl, KOTOPBIMU XapaKTEPU3YIOT JUCIIEPCHOCTD.

- TPOBOJUTH pacyeTbl C UCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJUHAMHUKHU
MTOBEPXHOCTHBIX SIBJICHUI.

- pacCUUTHIBATh OCHOBHBIEC XapaKTEPUCTUKH MMOPUCTOU CTPYKTYPBHL.

- paccUMThIBaTh BEJIIMYMHY 3JEKTPOKMHETHUUYECKOrO MOTEHIMaNa MO JaHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.

- paccuMThIBaTh WHTETPalbHYI0 M AUPQPEpeHlInaTbHYI0 KPHUBBIE paclpeiesieHus YacTHIl O
pa3zMepam.

- paccuuThHIBaTh U AaHAIU3UPOBATh NOTEHIMAIbHBIE KPUBBIEC TAPHOTO B3aUMOICUCTBUS YACTHIL

- pacCUUTHIBATh U UBMEPATDH BA3KOCTH JUCIIEPCHBIX CUCTEM.
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Bnaoems:

- MPEICTaBICHUSMH O POJU MOBEPXHOCTHBIX SIBIIGHUW U JUCIEPCHBIX CUCTEM B TEXHHUKE U
PUPOJIE.

- METOJIaMU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUsI, KPA€BOI0O yIJa.

- 3HAaHUSAMH O METOaX U3MEPECHHUS aACOPOIINH U YIEITHHON MOBEPXHOCTH.

- 3HAHUSIMH 00 YCJIOBUSX MPUMEHUMOCTHU ypaBHeHUs [ enbmronbia — CMOITyXOBCKOTO;
- METOJIaMHU OTPEIeTICHHUS AJICKTPOKHMHETUYECKOTO MMOTEHITHAIA.

- METOJIOM CEIUMEHTAIIMOHHOIO aHaIn3a.

- METOJIaMHU OTIPEICTICHUSI KPUTHUECKOW KOHIICHTPAIUA MHIIEIITIO00pa30BaHNs,

- METOJIaMHU UCCIEAOBaHUS KUHETUKU KOATYJISLIUHU.

- METOJIaMU U3MEPEHHS U aHAJIN3a KPUBBIX TCUCHUS.

3. KpaTkoe comepxanue Q1 CHUNIIHHBI
Paznien 1. [Ipeamer u npusHaku 0OBEKTOB KOJIOUIHOW XUMHUH

Kommonnnass xumusi - Hayka O TOBEPXHOCTHBIX SIBICHUSX W JHCIIEPCHBIX CHCTEMaX.
OcHOBHbIE TOBEPXHOCTHBIC SIBJICHMS: aAre3uss M CMaylBaHHUE, KaMWUILSIPHOCTb, aicopOLus,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX H JIP.

OcHOBHbIE TPHU3HAKU JAHMCIEPCHBIX CHCTEM - TETEPOreHHOCTh M JAUCIEPCHOCTH;
MOBEPXHOCTHASI DHEPIHs; KOJIWYSCTBCHHBIE XapaKTEPUCTUKH TucnepcHocTH. Kiaccudukanus
JTUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTEPCHON (a3bl M TUCTIEPCUOHHOU CPEIBI.
Knaccudukanus cBOOOTHOAUCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M 1O B3aUMOJICHCTBUIO
MEXIYy AUCIEPCHOHHOW cpefol W aucrepcHor (as3oil. Poslb TOBEPXHOCTHBIX SBJICHUH U
JTUCTICPCHBIX CUCTEM B MPUPOJIE, TPOMBINIICHHOCTH M, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Pasgen 2. TepMoanHaMuKka MOBEPXHOCTHBIX SIBJICHUN

OO0mmas xapaKTepUCTUKa MOBEPXHOCTHOU »Hepruu. [loBepXHOCTHas 3HEprus B 0OIIEeM
ypaBHEeHUHU 1-ro U 2-ro Havan TepMoauHaMUKU. [IoBepXHOCTHOE HATSKEHUE KaK Mepa SHEpPTuu
I'u66ca mexdaszHoii moBepxHOCTU. [IOBEpXHOCTHOE HATSIKEHHE - XapaKTEPUCTHKA MPUPOJIBI
conpukacaromuxcs a3z u ux BzaummojercTBus. CBONWCTBA MOBEPXHOCTEH JKHIKUX M TBEPIbIX
Ten. YpaBHeHue ['mO0Oca-I'enbMmronbua ans BHYTpEHHEH yAETbHON MOBEPXHOCTHON SHEPTUH
(MOTHOM OBEPXHOCTHOM dHEPrun). 3aBUCUMOCTD SHEPreTUUECKUX MapaMeTPOB MOBEPXHOCTH OT
temMriepatypsl. [Iporecchl caMonpon3BoJILHOIO YMEHBIIEHUS IOBEPXHOCTHON SHEPTHUU.

AJcopOuusi U MOBEpPXHOCTHOE HaTshkeHue. CBsA3b BEIMUYMHBI aJcOpPOLUU C MapaMeTpaMu
CHUCTEMBL: HW30T€pMa, HW3O0MHMKHAa W u30ocTepa aacopbumu. Meron u30bITKOB ['HOGCa.
dynmaMeHTabHOE ajfcopOImoHHoe ypaBHeHue ['mbOOca. I'mGOcoBckast amcopOuums. YactHoe
BEIpaXeHHE ypaBHeHUss [n06ca. IlOBepXHOCTHO-aKTUBHBIE W TMOBEPXHOCTHO-MHAKTHUBHBIC
BEIIECTBA.

Anre3ms, cCMauyMBaHHWE M pACTEKaHWE KHIKOCTed. Axaresus u koresus. [lpupoma cun
Mex(ha3sHOTO B3auMoJieicTBHs. YpaBHenue Jlionpe nmns pabotel aare3un. CMaduBaHuWe U
KkpaeBoil yroi. 3akoH FOura. CBs3bp paboTsl anre3uu ¢ KpaeBbiM yriioMm (ypaBHeHue Jlrompe-
IOnra). JlnopunpHbie U aM0GOOHBIE MOBEPXHOCTH. METOIBI OMpENEICHUs KPAeBbIX YIJIOB.
Bnustnue noepxHocTHo-akTHBHBIX BemiecTB ([IAB) Ha cmaumBanue. Pactekanue xKuakocTeil.
Koaddumuent pacrexkanus mo [Napkuacy. Dddext Mapanronu. MexdazHoe HaTsHKEHHE Ha
TPaHUIe MEXIYy B3aMMHO-HACHIIICHHBIMH JKUJIKOCTSIMH M TpaBuiio AHTOHOBa. [IpakTuueckoe
3Ha4YeHHE aJre3uH, CMauYMBaHUS U pacTEeKaHUSI.

JlucriepcHOCTh ¥ TepMOJAMHAMHUYecKue cBoicTBa Ten. llpaBuno ¢a3 I[ubbca wu
JUCIIEPCHOCTh. BIiMsHHE KPUBU3HBI MMOBEPXHOCTH HAa BHYTpPEHHEE NaBjieHHE Tell (ypaBHEHHE
Jlarnaca). IloBepxHOcTHast >Heprusi U paBHOBecHble (opmbl Ten. [Ipuauun ['m66ca-Kropu.
3akon Byneda. Kamwmnspueie siBnenus (ypaBHeHuwe JKioopeHa), X poyib B TPHPOAEC U
TEXHOJIOTHH.  METOIbl  OMpeNeNieHHuss  MOBEPXHOCTHOTO  HATSHKEHHS.  3aBUCUMOCTH
TEPMOJIMHAMUYECKON PEaKIIMOHHOW CIOCOOHOCTH OT JUCIIEPCHOCTH. YpaBHeHue KenbBuHa.
BrusiHue MUCTIEpPCHOCTH HAa PAacTBOPUMOCTH, KOHCTAHTY PaBHOBECHS] XMMHUYECKOW peaKIluw,
TeMIeparypy ¢pazoBoro nepexoja.
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[ToyyeHue IUCIEepCHBIX cUCTeM. MeToIbl qucneprupoBanus. Y paBHeHue PeOunmepa mist
paboTbl aucneprupoBaHusi. AncopOLMOHHOE TMOHIKeHHe MpoyHocTH (3pdext PeOunnepa).
['omorenHass m rereporeHHass KoHAeHcaius. MetactabunbHoe coctosiHue. JHeprus ['mdo6ca
oOpa3oBaHus 3apojbllla HOBOW (a3bl, KPUTUYECKMH paguyc 3apoabima. JIBe craauu
obpazoBanusi HoBOW (ha3pl. CBsI3b KMHETHKH OOpa3oBaHUsS HOBOM (a3bl ¢ TEPECHIICHUEM.
VYipasineHue IUCIEPCHOCTbIO IMPU TOMOTCHHOM KOHAeHcanuu. Ilpumepsl mnosaydeHus
JTUCTIEPCHBIX CUCTEM METOAaMU (PU3HUECKON M XUMUYECKOW KOHICHCAIIUH.

Paznmen 3. AncopOiimoHHbBIE paBHOBECHUS

Knaccudukammss mexanuzmoB ajacopOumm (puzmueckas aacopOIus, XeMOCopOIus Hu
nonoobmMeHHas agcopOius). [Ipupoaa ancopObunoHHBIX cril. OCOOCHHOCTH COCTABIISIFOIIMX CHIT
Ban-gep-Baanbca (OpuHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpPU aJCOPOLHUU.
VYpaBHeHME A1 TOTEHIMAIBHON SHEPTHH B3aUMOJAEUCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTBIO
Tena.

AncopOiusi Ta30B M HapoB HAa OAHOPOAHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30T€PMbI MOHOMOJICKYJIIpHOH aacopbumu Jlenrmiopa u ero anamus. OmnpejeneHne KOHCTAHT
3TOTO ypaBHeHUs (uHeiHas ¢popma ypaBHeHus Jlenrmiopa). YpaBuenue @peitnnnxa. Teopus
MOJIMMOJIEKYJISIpHOM azicopOimu bpynayaspa, Ommeta, Temnepa (BOT), ypaBHEHHE H30TEPMBI
aacopbumu, ero aHanu3. Jlumedinas ¢opma ypaBHeHuss BOT M pacyer ero KOHCTaHT.
Onpenenenne yeabHOM NoBEpXHOCTH MeTogoM BOT.

AncopOryst ra30B ¥ MapoB HAa NOPHUCTHIX Marepuanax. KonuuecTBEHHbIE XapaKTePUCTHKH
MOPUCTHIX MarepuajoB. [lopucTeie Tena KOPIYCKYJISPHOM, KPUCTAUIMUECKOW W TyOdaTtou
CTPYKTYpBI, METOABI UX mosyueHus. Kinaccudukanus nop no JJyOMHMHY U ee B3auMOCBA3b C
TEOPHSIMU a7COPOITUH.

Teopus kanuuIsipHONW KOHJAeHcalu. KanwmiinspHo-KOHIeHCallMOHHBIM ructepesuc. Pacuer
WHTErpaIbHON U AuddepeHITnanbHOM KPUBBIX pacipeaesieHus o0beMa mop Mo pasMepam.

OcobeHHocTH ancopOLMU HAa MHUKPONOPHCTHIX Marepuanax. lloTeHmmambHas TeopHs
[Tomstan.  AncopOLMOHHBIM — TOTEHIMANI.  XapakTEPUCTHYECKas  KpuBas  aJcopOIuH.
TemmnepatypHasi ”HBapUAHTHOCTh U apPUHHOCTH XapaKTepUCTHUECKUX KpHUBBIX. O00OIIEHHOE
ypaBHeHHE TeopuH JlyOMHMHA OOBEMHOIO 3alOJHEHUS MHKpPOIOp, YacTHBIE Cllydyah 3TOrO
ypaBHeHus (ypaBHeHue JlyOmnuna-PamymikeBuua). AyncopOuus ra3oB ¥ MapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopOrusi MOBepXHOCTHO-aKTHUBHBIX BemlecTB. BiusiHue ctpoenust monekyn [TAB Ha
MOBEPXHOCTHYIO aKTHMBHOCTh, TipaBuio [[rokmo-Tpaybe. 3aBUCHMMOCTH TMOBEPXHOCTHOTO
HATSDKEHHsI OT COCTaBa pacTBOpa MpU COOMIOACHUHM 3akoHa ['eHpu W ypaBHeHHs JleHrMiopa.
VpaBuenne IlIumkoBckoro.  YpaBHEHUS  COCTOSIHHS — Tra3000pa3HBIX  MOBEPXHOCTHBIX
(aaCOpOIIMOHHBIX) MJICHOK. THIBI TOBEPXHOCTHBIX IJICHOK M ONpEACNICHUE UX XapaKTEPHCTHUK.
Becol Jlenrmiopa. @akTopsl, ONPECIISIIOIINE arperaTHOe COCTOSIHUE afCOPOIMOHHBIX TUICHOK.
OmnpezneneHue CTPOCHUs aICOPOLIMOHHOTO CI0s ¥ pa3MepoB Moekyn [TAB.

Paszpnen 4. DnexTpudeckue sBJICHNS HA IOBEPXHOCTH

JBoitaoit snexrpuueckuii cioit ([I9C), mexanm3mer obOpazoBanust [IIC. CooTHomieHus
MEXITy MEKTPUYECKUM MOTEHIINAIOM U IMOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHHs Jlumnmmana).
DNeKTpOKANWUISIPHbIE KPUBBIE U onpeiesieHrne napaMeTpoB JI9C 1o 3TUM KpUBBIM.

O6mme npeacrasienust o Teopusix crpoenust JIC. Teopus ['ym — Uenmena. YpaBHeHue
[Tyaccona-bonbsimana ans auddysnoii wactu JI9C u ero pemenue. TonmuHa 1uddy3HOro cinos
W BIIMSHUE HA HEE pa3IMuHbIX (akTopoB. JIBOiHOW 3nekTpuueckuii cioit mo Teopuu IllTepHa,
nepesapsiika nosepxHoctu. [Ipumepst o6pazoBanust JI3C. Munemisl 1 UX CTpOSHHE.

UYetplpe BUIA HIEKTPOKUHETHUYECKUX SBJICHUU. DJNEKTPOKMHETUYECKUH TMOTECHIMAT |
BIMSHHAE HA HEro pasiuyHbX (akTopoB. YpaBHeHue [ enbMronbua-CMOITYyXOBCKOTO IS
CKOPOCTH TIEpeHOCa TPH JJIEKTpoocMoce U djekTpodopese. DPheKThl, He YUUTHIBAEMBIC dTUM
ypaBHEeHHEM  (ITOBEPXHOCTHAsi  MPOBOAMMOCTb,  3JIEKTpO(opeTHuecKoe  TOPMOXKEHHE,
penakcaioHHbIi 3¢ dexT). [IpakTrueckoe ucnonb30BaHUe FIEKTPOKUHETUYECKUX SIBICHUH.
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Pasnen 5. KuHernueckne cBOWCTBA IUCHEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHanu3a. CBs3b CKOPOCTU OCAXKIEHUS YacTHUIl C HX
pasmepoM.  YcioBusi  coomogeHuss  3akoHa  Crokca.  CeaMMEHTAIMOHHBIA  aHAIN3
MOJUUCTIEPCHBIX cucTeM. KpuBas cenuMeHTtanuu. KpuBble pacmpeneneHuss 4YacTHll TI0
paauycam. DKCIIepUMEHTaJIbHbIe METO/Ibl B CEAMMEHTALIMOHHOM aHaJIH3E.

MornekyIsipHO-KUHETHUECKass TpHUpona OpOYHOBCKOTO  JBWKEHHS. CBSI3b  MEXKIY
CPEIHEKBAIpaTUYHBIM CABUTOM dacThll ¥ Koddurmentom muddys3un (3aKoH DWHIITEHHA-
CMonyxoBckoro). OKCIEpUMEHTaJbHasi IpPOBEpKAa 3akoHa OHHIITEHHA-CMOIIyXOBCKOTO.
CrnenctBust U3 T€OpUU OPOYHOBCKOTO ABMXKEHUS.

CenumeHnTanoHHO-TU(GHY3UOHHOE paBHOBecHE, TUIICOMETPUYECKUI 3aKOH.
CenumeHTaIOHHAS YCTOMYHUBOCTh IUCTIEPCHBIX CUCTEM.

Pazpen 6. ArperatuBHas yCTONYHMBOCTD M KOATYJISINS UCIIEPCHBIX CHCTEM

OO0mme BOMPOCH  YCTOWYMBOCTH  JUCIEPCHBIX cucTeM. CeauMeHTaIllMOHHAsT W
arperatuBHasi yCTOWYMBOCTU cUCTeM. JImodunpHbIe U TMOGOOHBIE CHCTEMBI: CAMOIPON3BOIBHOE
o0pa3oBaHHEe OJHUX M HEOOXOAMMOCTHh cTaOunm3ammu Jpyrux. Kpurepuit numoduibHOCTH
cucreM no Pebunaepy-Llykuny.

JlmodunpHbie gucniepcHbie cucTteMbl. Knaccudukamus w  oOmas XapakTepuCTHKa
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHUKA W MEXaHWU3M MHUIEILI0O00pa30BaHUS.
Crpoenune munenn [TAB. ComoOunuzamus. OcHOBHBIE (DaKTOPBI, BIHMSIONIME HA KPUTHUIECKYIO
KoHIeHTpanuio wmuremooopazoBanuss (KKM). Meroast ompenenenuss KKM. Ilpumenenue
[TAB.

JInopoOHble aucriepcHble CUCTEMBL. DaKTOpbl YCTOWYMBOCTH JHO(OOHBIX CHCTEM.
brictpas u memyiennasa koaryssinus. Kunetuka xoaryianuu no CMmonyxoBckoMmy. Omnpenenenne
CKOPOCTH ¥ BPEMEHH MOJIOBUHHOHN KOAryJlHUU. 3aBUCUMOCTh YHUCIIa YaCTHI[ PA3HOTO MOPSIKa
OT BpEeMEHH.

OcHoBHble mONOKeHHUsT Teopun [lepsiruna, Jlanmay, ®epses, OsepOeka (JJJIDO).
PacknunuBaromee JaBieHHE M €r0  COCTAaBJSIONIME. ODHEPrus 3JIEKTPOCTATHUECKOIO
OTTaIKWBAaHUS TPH B3aMMOJCHCTBUM CIab03apsHKeHHBIX MOBepxHOCTed. CHIIBI M SHEPrus
nputsbkenusi.  OOllee ypaBHEHUE Ui DSHEPIUM  B3aUMOJICHCTBUS  JUCIEPCHBIX YacTHII.
[ToTeHnmansHbie KPUBBIE B3aUMOACHCTBHUS YACTHI] B MOHOCTAOMIM3UPOBAHHBIX JIUCIEPCHBIX
cucreMax. [loTeHIManbHBIN Oapbep W €ro 3aBUCUMOCTh OT TONIIMHBI TU(QPY3HOTO CIIOS.
Koarynsmuss B mepBoM M BTOPOM MHHHUMyMax. HeWTpamuzanuoHHas W KOHIICHTpPAIMOHHAsS
koarymsnus. [lopor Owictpoit koarymsumu. [IpaBunmo Ilymene-I'apan. 3akon [epsiruna.
Crabunusanus JUCIIEPCHBIX CHCTEM BBICOKOMOJEKYJspHbIMU coequHenusimu (BMC) u ITAB.
MeToapl OYHMCTKM TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHHUU
arperaTuBHOM U CEIMMEHTAIIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKHE CBONCTBA AUCTIEPCHBIX

CUCTEM

Tunel  CTpyKTYyp, 0Opa3yrommxcsi B arperaTMBHO-yCTOMYMBBIX M  arperaTuBHO-
HEYCTOMUYMBBIX JUCIEPCHBIX cHUcTeMaX. JKUIKOKPUCTAIIMYECKOE COCTOSIHUE arperatuBHO-
YCTOMYUBBIX JUCIIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOWYMBBIX (JMO(OOHBIX)
JIMCTIEPCHBIX cUCTEMax. B3auMoOCBI3b MEXy BUAOM MOTEHIHAIBHON KPUBON B3aMMOACHCTBUS
yactui (o teopuu JJJIDO) u THIOM BO3HHUKAIONINX CTPYKTYp. KoaryisiimoHHO-TUKCOTPOITHBIE
YU KOHJEHCAIIMOHHO-KPUCTAJUITM3AIMOHHBIE CTPYKTYphI. Ilepexon OmHMX CTPYKTYyp B JpyTHE.
Teopust cTpykTrypooOpa3oBaHus ((PU3NKO-XMMUYECKash MEXaHHWKA) KaK OCHOBA TMONy4YeHUS
HOBBIX MaTE€pUAJIOB.

Peonoruueckuit Meron ucciaeAoBaHUS AUCTIEPCHBIX cucTeM. OCHOBHBIE TMOHSTUS U
UJCalIbHbIE 3aKOHbl PEOJIOTUU. MoAenupoBaHUE PEOJIOTUYECKUX CBOMCTB Tel. Mopenb
Makcgeinia, monens KensBuna-®oiirra, mojens bunrama.
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Knaccugukanus auCHEpCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHHYECKHM CBOMCTBAM.
HbroToHOBCKME M HEHBIOTOHOBCKME JKMIKOCTH. IlceBnomnacTudyeckue M IUIATAaHTHBIC
AKHUJIKOCTH U TBEPI00Opa3Hble Tesa. BA3KOCTh JKUAKUX arperaTUBHO YCTOMUYUBBIX JAUCHEPCHBIX
cucteM. YpaBHeHus OuHmrteliHa, [lrtaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue
CBOWCTBA CTPYKTYPUPOBAHHBIX KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akaroueHue

[ToBEepXHOCTHBIE SBICHWS W JOUCIHEPCHBIE CHCTEMBI B XUMHUYECKOW TEXHOJIOTHU.

KomonnHas xumus v oxpaHa OKpY’Karolen Cpebl.

4. O0beM y4eOHOI AU CIUIJIMHBI

B 3auernbIX B akanem.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 180
KonTakTHast padoTa — ay1MTOPHBbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
JlaGopatopusie 3ausaTus (JIad) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
KonTakTHas camocrosTenbHas padboTa 599 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 80
Bua xouTpoJis:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEXKYyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMEHY ’ 35,6
Bua uToroBoro KOHTpoJIA: JK3aMeH

B 3auetHbIX B actp.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
Jlexumnm (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KonTakTHas camocrosTenbHas paboTa 599 -
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 60
Bua kouTpoJs:
DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs L0 0,3
IToAroToBKa K 3K3aMEHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«IIpouecchl U annmapaTbl Xumn4ieckoi Texnojaorumw» (b1.B.11)
1. Heap IMCHUIUIMHBI - BMECT€ C KypcaMu OOIIeH XHMHUYECKOH TEXHOJIOTHH,
XUMHYECKHX MPOLECCOB U PEaKTOPOB M JIp. CBs3aTh OOIICHAY4YHYI0 U OOILIEHH)KEHEPHYIO
MOATOTOBKY XMMHUKOB-TEXHOJIOTOB Ha OCHOBE M3YYEHHUS OCHOB TMIPAaBIMYECKHUX, TEIJIOBBIX U
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MacCOOOMEHHBIX TMPOIIECCOB XUMHUYECKOW TEXHOJIOTUH, YTO HEOOXOAMMO MpH MOJIrOTOBKE
CIIELUAJIMCTOB 1O JIAHHOMY HallpaBJEHUIO JJI1 HAyYHO-HCCIIEI0BATEIbCKOW, pacyeTHO-
AQHAJIUTUYECKOM, MPOU3BOJICTBEHHON U MTPOEKTHO-TEXHOJIOTUYECKOM IESTEIbHOCTH.

2. B pe3yabrare wu3ydyeHus [JAUCHUIVIMHBI O0y4awlnuiicsi N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnadams cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerenmmsaMu:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC U
oO1enHKeHepHbIe 3HaHUs B TpodeccnoHanbHoM nesteasbHocTH (OI1IK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY IS pelieHus WHXeHepHbIX 3aaa4 (OITK-
4);

TOTOBHOCTBIO HCIOJB30BaTh METOABl MOJEIMPOBAHUS TPU MPOTHO3UPOBAHUU U
ONTUMM3AIMHU TEXHOJIOTMYECKUX TPOIECCOB U CBOMCTB MAaTepUalOB, CTaHIAPTU3ALUH U
ceprudukanuu Mmatepuanos u nporeccos (I1K-3);

TOTOBHOCTBIO Y4acTBOBATh B pa3pabOTKe TEXHOJIOTMYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKH MOKPBITUN, MATEPHUATIOB U U3JICTUI U3 HUX, CUCTEM YMPABICHHS TEXHOJIOTHYECKUMU
npoueccamu (ITK-9);

TOTOBHOCTBIO PabOTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TIPAaBUJIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKApPHON 0€30MacHOCTH U HOPM OXpaHbl Tpya
(TTK-12);

CIOCOOHOCTBIO oOecnieunBaTh IPHEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe30MacHOe
MPOU3BOJICTBO HAa OCHOBE MEXAHW3AlMd W aBTOMATU3AIMM MPOU3BOJCTBEHHBIX MPOLIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBaHUS U OCHACTKH, METOJIOB U MPUEMOB OpraHM3allK Tpyaa
(TIK-15);

3HaTh:

— OCHOBBI TEOPUHM TEpPEHOCAa HUMITYNIbCa, TeIJla M MAacChl; MPUHIUIB (PU3MUECKOTO
MOJIEJIMPOBAHUS TPOILIECCOB; OCHOBHBIE YpPaBHEHUS JBHKEHHUS >KUIKOCTEH; OCHOBBI TEOpUHU
TEIUIONEpeIadn; OCHOBBI TEOPHH MAaCCOIEpEeaud B CHCTEMax CO CBOOOTHOW M HETOJIBUKHOU
rpaHulen pasgena (as3; TUHOBBIE MPOLECCH XWMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIINE
anmaparthl U METOJIbI UX pacyera;

— METOJAbl TMOCTPOEHUS OMIHPUYECKUX U  TEOPETHUECKHUX  MOJeled  XMMHKO-
TEXHOJIOTHUECKHUX MPOIIECCOB;

— OCHOBHBIE IPUHIHUIIBI OPTaHU3ALUHU TPOIECCOB XUMHUECKON TEXHOJIOTHH.

YMmern:

— ONpeleNsITh XapakTep ABW)KEHUS JXUAKOCTEH M Tra30B; OCHOBHBIE XapaKTePUCTUKU
MPOIECCOB TEIUIO- ¥ MacCOlepelayr; PaCCUMTHIBATh MapaMEeTpPhl U BBHIOMpATh anmaparypy IJis
KOHKPETHOT'O TEXHOJIOTMYECKOTO MpoIlecca;

— PpacCUUTHIBaTh OCHOBHBIE XapPAKTEPUCTUKU XUMHUKO- TEXHOJOTHYECKOIro IMpoIecca,
BbIOMpATh PAllMOHAIIBHYIO CXEMY.

Baaaers:

— METOJJaMH TEXHOJIOTUYECKUX PACUETOB OTHENbHBIX Y3JIOB U JeTaliedl XHMHUYECKOTro
000pyIOBaHuUS;

— METOJaMU  OMNpEeNieHUsT PALMOHANBHBIX  TEXHOJIOTMUYECKHX  PEKUMOB  pabOThI
000pyaOBaHuUS;

— METOJIaMH aHallu3a U pacyera MpPOIECCOB B NMPOMBINUICHHBIX ammnaparax, BbIOOpa uX
KOHCTPYKIIMH, ONIPEICTICHIS TEXHOJIOTUIECKIX MTOKa3aTenei paboThl anmaparos.

3. KpaTkoe coaep:xanue TUCHUIIIHHBI

Paznen 1. 'maponnnaMuveckne nNpouecchbl M aNmapaTbl XUMHUYECKOH TEXHOJIOTHH.
1.1. Beenenue B nucummivHy. OCHOBHBIE MOHATHS U ONIPEACIICHHUS.

[Ipenmer  mucuuniuuel  «lIpomeccsl W anmaparbl  XUMHYECKOM — TEXHOJIOTHW».
Knaccudpukauus mpoueccoB. HempepsiBHbIE U MepUOAWYECKHE, CTAallMOHApHbIE U
HECTallMOHAPHBIE MPOIIECCHI.
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OcHOBHbIE 3aKOHOMEPHOCTH MPOLECCOB M OOIIMe NPUHIUIBI pacyera amnmnapaToB
XUMHYECKOW TEXHOJIOTHH.

Kunkoctu u rasel. Knaccubukarus skunkocteid. VMneanpHas sxkunkoctb. KamenbHpie u
ynpyrue Kugakoctd. Cuiibl, ACUCTBYIOUIME B JKHUJIKOCTU: MAaCCOBBIE M TOBEPXHOCTHBIE.
HarmpsixeHus B )KUIKOCTSAX M Ta3aX (TaHTEHIIMAIbHBIC U HOpMabHbIC). CBOMCTBA JKUIKOCTEH.

Mognenp HenpepbIBHOH cpenbl. [loHsTHE PprU3nuecKoro 3eMeHTapHoTro oObema.

1.2. OcHOBEBI TEOpPUU NIEPEHOCA.

OcCHOBBI TeOpHH SIBIICHUH MMEpPeHOCa: aHalIU3 MEXaHW3MOB, MOJEIUPOBAHMS U pa3padOTKU
00001IIEeHHBIX METO/OB pacueTa TUAPOMEXaHUUYECKUX, TEMIOBBIX U MacCOOOMEHHBIX MPOILIECCOB
u annaparoB. {OEHOMEHOJOTUYECKHE 3aKOHBl TMEPEHOCA HUMITYyJIbCa, MAacChl M SHEPIUH.
MounekynsapHbIi W KOHBEKTHBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH THAPOAMHAMUKH,
TEIJIonepeiayd M maccornepenayr. B3anMocBs3b STUX MPOLECCOB B MPOMBIIUICHHOM
anmapatype. Posb siBiaeHUI nepeHoca Mpu XUMHYECKUX ITPEBPAlICHUSX.

MarepuanbHble U JHEPTeTUYECKUE (TEIUIOBBIE) OANaHChI, OMPEICIICHHEe MAaCCOBBIX IOTOKOB
U DHEPreTUYECKHUX 3aTpaT. YCIOBUS PABHOBECHS U ONPEAEICHUE HAIpPaBJICHHUS IPOLECCOB
nepenoca. OOmui BUI ypaBHEHHH CKOPOCTH MPOIECCOB; ABMXKYIIHE CHJIBI U KUHETHYECKUE
koa(dpurmenTsl. JIuMuTHpYIOIITHE CTaNH.

1.3. I'uapocraruka.

Huddepennmanbapie  ypaBHEHHS paBHOBecus Oiniepa. [lokosimmasicss KUAKOCTh  TIOJ
JIeicTBUEM CUiibl TskecTd. OCHOBHOE ypaBHEHHE TMApOCTaTHKH. [IpakThueckue MpuioKeHus
OCHOBHOT'O YPaBHEHHSI THPOCTATHUKH.

1.4. 'uaponvHaMuka.

bananc cun npu ABMKEHUHM BA3KOW HECKHMMAEMOM KUJIKOCTH. YPaBHEHUE HEPA3PHIBHOCTH
(crmomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca u ero (Gu3udecKuii CMbICT.

[Tono6HOoe mpeoOpazoBanue ypaBHeHUs: Hapwbe-CTokca. be3pazMepHbie TepeMEHHBIC -
KPUTEPUH THAPOJMHAMUYECKOro moaoodus (Dinepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX
busznyeckuil CcMbICT; TNapaMmeTrpuueckue Kpurepuu. KpurepuanbHOoe ypaBHEHHE JBUKEHHS
BSI3KOM KUIKOCTH.

VYpaBHeHHE NBWXXCHHS Oiyiepa. DHEPreTHUECKUN OalaHC CTAllMOHAPHOTO JBHIKEHUS
UJCANIbHOU XUAKOCTH. YpaBHEHHE bepHyiu s UACAIBHOW M pEaIbHOM KUAKOCTH. Ero
MpaKTUYECKHE TPHIOKEHHUS (McTedeHue Kuakocteil, TpyOka Iluro-Ilpanatns). IlpuHmmms
U3MEpPEHUs]  CKOpPOCTEl W pacxXxoJ0B  JKUAKOCTH  APOCCENbHBIMH  TpuOOopaMu U
MTHEBMOMETpUYECKMMHU TpyOkamu. OmnpeaeneHne pacxofoB MPU UCTEUEHUU KHUJIKOCTEH udepes
OTBEPCTHSI WJIM HACAIKH.

['unpoarHAMUYECKHE PEKUMBI JIBWKEHUS KUIKOCTEH: TaMUHAPHBIA U TYPOYJICHTHBIN.

Uucno PenHosbaca M €ro KpUTHYECKHE 3HAadeHUsA. MeEXaHU3Mbl JIAMMHAPDHOIO H
TypOynenTHoro tedenuil. [lonstue typOynentHoctu. [lpencraBieHus o rUAPOIMHAMUYECKOM
MOTPAHUYHOM CIIO€ TP TEYCHHH 0 TPyOaM U KaHaIaM U IpH OOTEKaHWH Te.

Pacyer numamerpa TpyOOmpoBOJOB U ammapaToB; BbIOOp CKOpocTed MOTOKOB U
ONTUMATILHOTO TUAMETPa TPYOOIIPOBOIOB.

Pacnipenenenue ckopocteil mo panuycy TpyObl MOCTOSHHOTO CEYEHHs MpPH JaMUHAPHOM
CTallMOHAPHOM TE€UCHUHU.

Teuyenne B TpyOax m kaHamax. Ompeaensromui MONepeuHblii pa3Mep MOTOKa B KaHaJlax
IPOM3BOJILHON (OPMBI: TUAPABIMYECKHI paauyc, SKBUBAJICHTHBIN auamerp. [ mapaBianueckoe
COTIPOTHBIICHUE TIPU TEYCHHUH JKHUJIKOCTEH U ra3oB. PacueT morepr Ha TpeHue (ypaBHeHue [lapcu-
Beiicbaxa) m Ha MecTHbie comnpoTHBicHHUS. COOTHOIICHHWS W HOMOTPAaMMBI Ui pacdera
Kod(uimeHTa TpeHusl. 3aBUCMMOCTH MEXIy PacXoJIOM U IepenaaioM aasieHus. Pacuer Hamopa
JUTSI TIEpEMETIIEHUS JKUIKOCTEN uepe3 CucTeMy TpyOOIpOBOIOB U allapaToB.

1.5. IlepemenieHne JKUIKOCTEN.

[Tepememnienue KUIKOCTEH C TIOMOIIBIO MAIllMH, MOBBIMAIOMMX JaBieHHe. OObeMHBIC

(mopITHEBBIE, POTAIIMOHHBIE U Jp.) U JUHAMUYECKHUE (IIEHTPOOEKHBIC, OCEBBIC U JIp.) HACOCHIL.

86



OcHoBHbIE TapaMeTpbl pabOThl TUAPABIMYECKHMX MAIIMH: I[POU3BOIUTENBHOCTh, HAIOD,
MomHocTh, KIIJI.

Pacuer Hanmopa u moTpeGiseMoil MOITHOCTH; TOI00p ABUTATENs K Hacocy. OmpejaeneHue
JIOTTy CTUMOM BBICOTHI BCACHIBAHMSI. SIBIIEHNE KaBUTAILIMU U €0 MPEA0TBpaIICHUE.

OcobenHocT pabOThI, COTMTOCTABIICHUE M 00JIACTH TIPUMEHEHHUSI OCHOBHBIX THUIIOB HACOCOB -
[EHTPOOEKHBIX, MOPIIHEBBIX (TUIYHXXKepHbIX) W Ap. CBsa3p Hamopa, momHoctH u KITJ ¢
MIPOU3BOUTEIHHOCTBIO (XapaKTEepPUCTHKKU HacocoB). PaboTa HAacocoB Ha ceTh W WX BHIOOD;
peryjiupoBaHue MPOU3BOAUTEILHOCTH.

Pa3znen 2. TensioBble mponecchbl U aNmapaTbl XUMHU4YECKOH TEXHOJIOTHH.
2.1. OcHOBHBIE MOHATHS U ONPEICICHHS B TEIIONEpeaaye.

OcCHOBHBIE TEIIOBBIE MPOLECCHl B XUMHUYECKON TEXHOJOTUU: HarpeBaHHE U OXJaKICHHE,
KOH/JICHCALIUS TAPOB U UCHIAPEHUE KUIKOCTEH.

CranuMoHapHbId M HECTAIMOHAPHBIM MEPEHOC TEIUIOTHL. TeMmeparypHOe MoJe, TPaaueHT
TEMIIepaTypbl U TEIJIOBOM MOTOK; TEIUIONEpeaaya U TemIooTAaya. TeMnepaTypornpoBOIHOCTb —
TEIIOMHEPIIMOHHBIE CBOICTBA CPEIbI.

2.2. TlepeHoc sHEpruu B JopMe TETIOTHI.

TennoBoii OanaHC KaKk YacTHBIA CiIydall SHepreTudeckoro Oamanca. OmpepeneHue TEMIOBON
HArpy3KH amnmapara Npd HW3MEHEHWH U 0e3 W3MEHEHHs arperatHoro cocrosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepenunansHoe ypaBHEHHE MEpeHOCA SHEPTUU B GOpME TEIUIOTHI, ypaBHEHHE Dypbe-
Kupxroda u TermionpoBoaHOCTH.

CranoHapHbIi EpEeHOC TEIUIOThI Yepe3 MJIOCKUE U LIIMHApUYecKue cTeHku. CoueraHue
MEXaHHU3MOB [IePeHOCca TEIUIOTHI (TEIIONPOBOJHOCTH, KOHBEKIIUH, U3ITYUECHHUS ).

KonBekTHuBHBIN NepeHOC TeIoThl. be3paszmepHble nepemennsle — uncna Hyccenbra, [1ekie,
[Tpanarns, I'pacroda, dypee. Pacdyer kodDPuIMEHTOB TEIUIOOTIAYU TNMPU BBIHYKISHHOW W
€CTECTBEHHOW KOHBEKLIUH.

TennooOMeH mpu W3MEHEHUHM arperatHoro coctosHus. Konmencamwsi mapoB. dopmyna
Hyccenbra. TermnooOMeH pu KUTICHHUH.

PannanTtHei  TemionepeHoc. B3aumMHoe wu3nydeHwe Ten. PanMaHTHO-KOHBEKTHBHBIN
nepeHoc TemIoThl. Pacder moTeph TEIUIOTHI anmmaparamMu B OKPY’KAIOIIYIO Cpely M TEeIUIOBOM
u3ossinuu. OCHOBHOE YpaBHEHUE TETJIONEpeaayu.

2.3. Tennonepenaya B MOBEPXHOCTHBIX TEIMII00OMEHHUKAX.

Temonepenayua B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJJAMTUBHOCTh TEPMUYECKHX
conpotuiieHuid. Cpeausis ABWXKYIIAs cuiia Terionepenaun. OnpeaeneHue cpeHed ABUKYIen
CWIBI B ammapaTax pa3lMYHbIX KOHCTPYKIMi. B3auMHoe HampaBiieHHE JABMKEHUS
TEIUIOHOCHUTENIeH. PacueT moBepXHOCTH TEMIOO0OMEHHUKOB.

CnocoObsl TOABOAA M OTBOAA TEIUIOTBI B XHWMHYECKOM TEXHOJIOTHH. TpeOoBaHUs,
npeabsBIsieMble K TeruioHocuTenssM. OOOTpeB BOASHBIM TApOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHMYECKUMHU TETUIOHOCUTENSIMH, TOMOYHBIMHU razaMu. CrocoObl snekTpooborpeBa. OTBOJI
TEIJIOTHI BOJOM, BO3YXOM U HU3KOTEMIIEPATyPHBIMU TEIJIOHOCUTEISIMHU.

TemiooOMenHble anmapaThl; uX kiaccupukanusa. OCHOBHBIE THIIBI TOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdarble, IUIACTHHYATHIC, ammapaTbl C  [EePEMEIINBAOIIUMU
ycTpoiictBamu U T.4.) CMecUTeNbHbIE TeINIOOOMEHHUKHU: TPAIUPHU, KOHIEHCATOPBI CMEIICHHUS.
Bri6op onTuManbHBIX KOHCTPYKIIMM M YCIOBHN AKCIUTyaTallid TETIOOOMEHHBIX AariapaToB.
OcHOBHbIE TEH/ICHIIUU COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX amlapaToB.

Paznen 3. Ilpoumecchl M anmaparbl pasjesieHHs TOMOTE€HHBIX CHCTeM (OCHOBHbIE
MaccoOOMeHHbIEe MPOoLEeCcChI).
3.1._OcHOBHBIC MOHATHS U ONIPECIICHHs B Maccolepeaaye.

Knaccudukamms nporeccoB MmaccooOMena. OCHOBHBIE MMOHATHS W ornpeaenenus. [Iporeccsl
co cB00OIHOM U (PMKCUPOBAHHOM TpaHulIel pasaena a3 u ¢ pa3aesstomei (pasbl eperopoaKon
(memOpanoit). Hocurenu u pacnpenensiemble BemnecTBa. CriocoObl BEIpakeHHS cocTaBa (as.
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OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpoleccoB. PaBHOBecHble YCIOBHUS U
OlpeNieJIeHuEe HampaBlIieHHs TepeHoca BemiectBa u3  (assl B ¢aszy. Koaddurments
pacnpenenenus. [lonsitue o Macconepenaue u MaccooTiaye.

KoHneHTpannoHnHoe monie, rpaJueHT KOHIEHTPAlWU, OOMUN W YAENbHBIM MOTOK MAacCHI.
MonexynspHas nuddy3ust B )KUIKOCTAX, ra3ax (mapax) U TBEPAbIX Telax.

3.2. MexaHu3Mbl IEpeHOca MacChl.

YpaBHeHHE HEPa3pPbIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Juddy3uoHHBIN TOTPAaHUYHBIN CJIOW; MPOQUITH KOHIICHTPAIMN U CKOPOCTEH B TOTOKAX.

Koaddunmentsr maccootmauu. OCHOBHBIE MOJICIbHBIC MPEIACTABICHUS O MEXaHU3ME
MaccoOTAayH.

MonenupoBanue KOHBEKTHBHOTO MaccooOMmeHa. Yucma Hyccenbra, Ilekne, IIpanaris,
®dypre U J1p., UX GU3NYECKUI CMBICI, aHATIOTHH C TEIUIOBBIM MOJ00MEM MIPUMEHUTENBHO K ra3aM
U xkuakocTsM. Pacder kodpUIMEHTOB MaccooTAaud B ammapaTax pa3iHYHBIX THUIIOB TIO
YpaBHEHUAM ¢ 6€3pa3MepHBIMU TE€PEMEHHBIMHU.

Macconepenaua. OcHOBHOe ypaBHeHHE Macconepenaud. COOTHOIIEHHE — MEXIy
kod(ddumeHnTaMu  Maccorepesay M MacCOOTAAaud, aJIUTUBHOCTh  JU(PGY3HOHHBIX
conpotuBiieHni. HTeHCUUKaLMs Macconepenayd MyTeM BO3JCHCTBUS HAa JHUMHTUPYIOIIYIO
CTa/INIO.

BnusHue ycnoBuil  (TemmepaTypsl, JAaBJI€HUs, KOHLEHTpalMi) Ha HalpaBicHHE
MaccomnepeHoca Ha mpuMepax adbcopOIUy; MPUHIIUITHI BEIOOpa aOCOPOCHTOB.

3.3. ®a30B0€ paBHOBECHE.

MartepuanbHblii OanaHC HENPEpHIBHOTO YCTAHOBUBILIErOCs Ipoliecca MpPU  PazIUUHbIX
croco0ax BeIPaKEHUs COCTABOB (a3 M UX PacxXoJ0B; ypaBHEHHs pabounX JIMHUH.

[IpenenpHble KOHUEHTPALIMU PACIIPECIIEMOr0 KOMIOHEHTA B OTIAIONIECH U M3BJICKAIOIIEH
dazax nans TPOTHUBOTOYHBIX MPOILECCOB. MaKCHMalbHO BO3MOJXKHASI CTEIECHb W3BJICUCHHUS,
MUHHUMAJIbHBIA U ONITUMAIBHBIA PACXOIbI U3BJIEKAIONICH (a3bl.

3.4. Metobl pacuéra pa3sMepoB MaCCOOOMEHHBIX KOJOHHBIX allaparos.

Pacyer mnomepeyHoro ceudeHusi (AuameTpa) KOJIOHHBI; TMpEAENbHO JONycTUMas U
HYKOHOMHUYECKHU ONTHUMAIbHASI CKOPOCTHU CIUIOIIHOM (a3bl.

PanmonanpHbIi BEIOOP B3aUMHOTO HaIpaBlIEHUs ABMKEHHUS (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX ammaparax. PacueT MacCOOOMEHHBIX MPOILIECCOB M alIapaToB ISl CHCTEM C
OJIHUM pacIipesiesieMbIM KOMIOHEHTOM. OCHOBBI pacyeTa BbICOThl MAaCCOOOMEHHBIX alnapaToB
C HEMpPEepBHIBHBIM U CTYNEHYATHIM KOHTaKTOM ¢a3. /[Ba OCHOBHBIX METOJa pacuera: Ha OCHOBE
KOA(p(UIIMEHTOB Maccolepeayd U Ha OCHOBE MOHATHS TEOPETHUECKON CTYNEHH pa3JesIeHHUS.
[TonsTHE ymWClia eAMHMII TIEPEHOCa W BHICOTHI EAMHHMIIBI TMepeHoca. DakTop Maccomepenayu.
Cpennsisi ABWXKyIlas cuja wmacconepenaud. BiusHue NpoAoiIbHOrO MEpeMelIuBaHus Ha
CPEIHIOI JIBIKYIIYIO CHIIy Maccomepenadu. [Iporeaypa pacdera, ocCHOBaHHAas Ha OOBEMHBIX
koa(durmentax macconepenaun. ['pagudeckuii 1 aHATUTHISCKUN METOJIBI pacueTa.

Pacuer BBICOTBI MacCOOOMEHHBIX amMapaTOB CO CTYNEHYaThIM KOHTAakToM (a3s.
DddexkTuBHOCTL cTyneHn nmo Mpapdpu. CBsa3p yucia eauHUI] nepeHoca u yokaibHoro KIIJI
cTyneHd 1o Mbdpdpu. UMcIeHHBIH pacdeT «OT CTYNEHM K CTYHNEHH» MU ero rpaduueckas
MHTEPNPETAIUs C UCIIOIb30BAaHUEM «KMHETUUYECKON JIMHUUY». YUeT CTPYKTYpbl NOTOKOB U KIIJ]
tapenku. OCOOCHHOCTH pacueTa TapelbyaThlX KOJOHH HAa OCHOBE IOHSTHS TEOPETUYECKOU
Tapenku. Yucao AeCTBUTEIbHBIX U TEOPETUYECKUX TapesoK. I (HEKTUBHOCTh TAPEIKH.

PanroHanbHbI BRIOOP B3aMMHOTO HAIPaBJICHUS ABMKCHHS (a3 v OpraHU3aluu MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuusi.

OO0mue NpUHIMIBI YCTPOWCTBA M KiIacCHUUKAIUS almapaToB JUII MacCOOOMEHHBIX

MPOIECCOB B cucTeMax "ra3(map)-KuakocTs'. OCOOEHHOCTH KOHCTPYKITHI a0CcopOepoB.
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OcHOBHBIE THUTIBI W 00JacTH TpUMEHEHUs abcopOepoB: HACaIOYHBICE W TapeabvaThie
KOJIOHHBI, ammapaThl CO CIUIOMIHBIM M CEKIIMOHHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, almaparthbl ¢
JUCTIEPTUPOBAHUEM JKUKOCTH.

Cxembl  a0COpPOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBLICJICHHEM HM3BJICUCHHOTO
KOMIIOHEHTa W pereHepamnueit abcopOeHTa (mecopOrueid Mpu TMOBBIICHHOW TeMIeparype,
MOHWKEHUEM JaBJICHUS, OTTYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsaius. Pextudukanus.

Paznenenune maucTUILIALIMEH KUAKHMX TOMOTEHHBIX CMECEH M CXKMKCHHBIX Ta3oB; 00JacTH
NPUMEHEHUS U OCOOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPHU Pa3INIHOM JaBJICHUU.

[TapokMIKOCTHOE paBHOBECHE JUIsi CHUCTEM C IIOJHOM W OIPAaHWYEHHOW B3aMMHOU
pacTBOPUMOCTBIO W €ro  BJIMSHHE Ha  BO3MOXHOCTh  pa3[elieHHs  KOMIIOHEHTOB
JTUCTUIUISIIMOHHBIMU METOIaMu. PacdeT paBHOBECHS TS HICATbHBIX OMHAPHBIX CMECEH.

[Ipocrast u ppakimoHHas IEPETOHKA; TIEPEToHKa ¢ AedierMmanueii. MarepuanbHbIA OaaHc,
pacder BBIXOJa MPOAYKTAa M €r0 CPEIHEro COCTaBa MpPHU MEepPeroHKe OMHApHBIX cMmecel. CXeMbl
ycTaHOBOK. TeroBble 6alaHChl U pacYEeT PacXOA0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextudukanus. DPU3UKO-XMMHUYECKHE OCHOBBI M OCOOCHHOCTH YCJIOBUH IPOBEICHHUS
nporneccoB. CxeMbl YCTaHOBOK JJIsl HEIPEPHIBHOM U MEPUOANYECKON peKTU(UKAINU OMHAPHBIX
cmeceil. OCOOEHHOCTH yCTpOICTBA anmaparoB (HacaJOYHBIX M TapeibyaThIX KOJOHH) U BBIOOpA
peXUMOB HMX paboThl mpu pekTudukamuu (1Mo cpaBHEHHUIO ¢ abcopOumeit). OcoOeHHOCTH
YCTPOICTBA U BapUAHTHI pabOTHI HCTIApUTENEH U 1e(hIerMaTopoB.

MonenupoBaHie ¥ pacueT MPOLECCOB M almapaTroB IMPU HENPEpPHIBHON peKTUdUKALMN
OuHapHbBIX cucTeM. OCHOBBI YHCIEHHOTO U TpadoaHATHUTUYECKOTO METOM0B. MaTepHuanbHbIN
Oamanc. Paboume mmaMM. OmnpenerecHue MUHUMAIBLHOTO W pabouero (IerMoBOro dmHCIA.
TennoBoil GaaHC W pacyeT pacxoJOB TEIIOHOCHTENEH. [IpMHIMIBI TEXHUKO-IKOHOMHYECKON
ONTUMM3AIMK TpU pacueTe paboyero (rerMoBoro umciaa, pa3MEpOB amnmaparypel U
sHepreTrueckux 3aTpar. OCHOBBI pacueTa TapeinbuaThIX M HACAAOYHBIX PEKTHU(DUKAIMOHHBIX
KOJIOHH.

Paznen 4. Ilpoueccsl M anmaparbl pa3jejieHUs] TeTePOreHHbIX CHCTeM (OCHOBHBIE
rUpoMexaHu4vecKue mpouecchbl).

4.1. Pa3neneHue reTeporeHHbIX cucteM. OCHOBHBIE TOHITHUS U METOJIBI.

Knaccudukanus XuAKuX U Ta30BbIX T€TEPOT€HHBIX CHCTEM: CYCIIEH3UH, SMYJIbCHH, TEHBI,
IBUTH, TYMaHbl. MaTepuanbHbIi 6amaHC MPOLECCOB pa3IeICHHS TETEPOTEHHBIX CUCTEM.

Onenka 3¢ (heKTUBHOCTH U BHIOOP ONTUMANBHBIX MPOLIECCOB UM alIapaToB Ui pa3zesieHus
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenne JKMAKMX M Tra30BbIX CHCTEM B IMOJE CWJI TSDKECTU. Pacuer ckopocren
CBOOOJHOTO M CTECHEHHOTO OCAXKICHMsI TBEPABIX YACTUIl MIApOOOpPa3HON M OTIIMYHBIX OT HEe
¢dbopM B TIOJIE CHITBI TSXKECTH.

[Iponiecchl OTCTaMBaHWA M YCTPOWCTBO AamllapaToB pa3AesieHUs CYCIEH3WM, 3MYJIbCUH U
nbulel. Pacuer mMoBEpXHOCTH OCaXACHUS U IIPOU3BOAUTEIIBHOCTA OTCTOMHHUKOB. Y CTPOMCTBO U
JIEHCTBHE IUKJIOHOB (ITPOCTHIX U OaTapeHHBIX ), THIPOIIMKIOHOB.

4.3. TeyeHue kUIKOCTH Yepe3 HEMOABUKHBIC 3EPHUCTBIC U MICEB/I00KHUKEHHBIE CIIOU.

3HaueHue TUAPOJMHAMUKHM 3EpPHHUCTBIX CJIOEB B Ipoleccax (UIbTpOBaHUS, TEIUIO- U
MaccooOMeHa, TeTepOreHHOro katanm3a W Jp. OCHOBHBIE XapaKTEPUCTHKU OSTUX CIIOCB:
TUCTIEPCHOCTD, YJeJIbHAs IOBEPXHOCTb, IOPO3HOCTh, YKBUBAJICHTHBINA TuaMeTp KaHasoB. Pacuer
TUAPABIMYECKOTO COMPOTUBJIEHUSL CJosl. ['MIpaBiIruecKkoe COMPOTHBJICHUE CJIOEB HacaJ0K
MPOMBIIIIEHHBIX MAaCcCO- U TETNIOOOMEHHBIX alapaToB.

Pexxumbl TeyeHHs MOTOKOB B HACAJIOYHBIX KOJOHHAX. ['MIapaBindeckoe COMpOTHUBIICHHE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICObIBaHUS U MHBEpCUH (a3 U pacyeT COOTBETCTBYIOLIUX CKOPOCTEH.

lMunponmuHamMuka  TMCEBIOOKIDKEHHBIX  (Kumsmmx) crmoeB. OOnacTh  MpUMEHEHHS
MICEBIO0XKIKEHUSI. OcHoBHbIE XapaKTePUCTUKU MICEBI00XKMKEHHOTO COCTOSTHUSI.
lMunpaBnuueckoe conporuBieHue. Pacder ckopocTeil MCeBIO0KIKEHUS U CBOOOTHOTO BUTAHMUS,
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BBICOTBI  IICEBJIOOKMKEHHOTO ciiosl. OJHOPOAHOE M HEOAHOPOJIHOE ICEBIOOXKIKEHHE.
OCOOCHHOCTH TICEBIOOXKIDKEHHST TMOMUANUCIEPCHBIX c0eB. [IHEBMO- ¥ THIPOTPAHCHOPT
3€pPHUCTBIX TBEPJBIX MaTEPHUAJIOB.

4.4. ®unpTpOBaHUE CYCIIEH3UN U OUMCTKA Ia30B OT MbUICH.

Crenuduka MoBeICHHUsS] OCAJAKOB KaK 3€PHUCTBIX CIIOEB: CKUMAEMble U HEC)KHMaeMble
ocaku. Buasl GUIBTpOBaNBHBIX Meperopofok. MakTopbl, BIMAIONIME Ha CKOPOCTb
(GUIBTPOBAHMSL. dunbTpoBaHuE pu MOCTOSTHHOM CKOpOCTH (GUIBTPOBAHMS.
DKcIepUMEHTAIbHOE OIpe/ieieHne KOHCTAHT ypaBHeHUs ¢uibTpoBanus. Kiaccuduxammsa u
YCTPONCTBO OCHOBHBIX THIIOB HEMNPEPHIBHO U MEPUOANYECKH paboTaromuX (GUIBTPOB U
(GUIBTPYIOMUX LHEHTPUPYT.

4. O0beM yueOHOM JUCHMIIJIMHBI

B 3aueTHEBIX B akazem.
Buast yaeGHO# paboThI eIUHNLAX qacax
O01as TPya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 10,0 360
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 3,56 128
Jlexumnm (Jlek) 1,78 64
[Tpaxtuueckue 3ausatus (113) 1,78 64
CamocrositeabHas padora (CP): 4,44 160
KonTakTHas camocTostensHas padoTa 444 -
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 160
Bua konTpoJs:
DK3aMeH 2,0 72
KonrakTHas paboTa — mpoMexKyTOYHAsE aTTeCTalHs 20 0,8
IToaroToBKa K 3K3aMeHy ’ 71,2
Buja uToroBoro KOHTpOJIs: JIK3aMeH
B Tom umciie mo cemecTpam:
5 cemecTp
Bunsl yueOHOI paboTh B 3auernpix | B akangem.
eMHUIAX yacax
O0mas TpyA0eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 135
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,17 48
Jlexuuu (Jlek) 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KonTakTHas camocTostensHas padoTa 599 -
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIIMHBI ’ 60
Bua xouTpoJis:
OJK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKyTOUHAs aTTECTAIIHS L0 0,4
[ToaroroBka k 3K3aMeHy ’ 35,6
Buja uToroBoro KOHTpOJIs: JIK3aMeH
6 cemecTp
Bunsl yueOHoI paboThI B 3auernpix | B akangem.
eMHUIAX yacax
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O0mas Tpy10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 5,0 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,17 48
Jlexuuu (Jlek) 0,89 24
[Ipaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocrosTenbHas padboTa 299 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xonTpoJs:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMEHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH
B 3aueTHbIX B actpon.

Buasr yaeGHO# paboThI €IUHNLAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 10,0 270
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 3,56 96
Jlexumnm (Jlek) 1,78 48
[Tpaxtuueckue 3ausatus (113) 1,78 48
CamocrositeabHas padora (CP): 4,44 120
KonTakTHas camocrosTenbHas padboTa 444 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 120
Bua koutpoJis:
OK3aMeH 2,0 54
KonrtakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs 20 0,6
[ToAroToBKa K SK3aMeHy ’ 53,4
Bua uToroBoro KOHTpoJIA: JK3aMeH
B Tom umcJie mo cemecTpam:
5 cemecTp

B 3auetnbIX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 135
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS 1,17 48
Jlexuuu (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KonTakTHas camocTosTensHas padoTa 599 -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xouTpoJis:
OK3aMeH 1,0 27
KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs L0 0,3
[ToAroToBKa K SK3aMeHy ’ 26,7
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Buja uToroBoro KOHTpOJIs: IK3aMeH

6 cemecTp
B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas TpyA10eMKOCTb IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 5,0 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,17 48
Jlexuuu (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KonTakTHas camocTostensHas padoTa 599 -
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 60
Bua xouTpoJs:
OK3aMeH 1,0 27
KonrakTHas paboTa — mpoMeKyTOYHAs aTTeCTalHs L0 0,3
IToaroToBKa K 3K3aMEHY ’ 26,7
Bujx uTOroBoro KOHTpOJIs: JK3aMeH

AHHOTAIUA padoyeil MPOrpaMmMbl TUCHUNINHBI
«PHU3UKO-XUMHSI HAHOCTPYKTYPHPOBaHHbIX MaTepuanos» (b1.B.12)

1. Heab aucuMnaMHbl: 00y4eHHE CTYJIEHTOB (DU3MKO-XUMHYECKHM 3aKOHOMEPHOCTSIM
(opMHpOBaHUS HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB, 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMU
KJIJacCaMHM HAaHOYACTHUI[ U HAaHOMAaTepHalioB, UX (U3UKO-XMMHUYECKUMHU CBOMCTBaMH, a TaK¥kKe CO
CJIOHMBIIMMHUCS U TIEPCTIEKTUBHBIMU 00JIaCTSIMH TPUMEHEHHSI HAHOMATEPUAIIOB.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa JOJIKEH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusAMH:

- CIIOCOOHOCTBIO OCYIIECTBJIATH COOp JaHHBIX, M3y4aTh, aHAJIU3UPOBATH M 0000IIATH
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIUIO IO TeMaTHKe HCcleloBaHus, pa3paboTke U
UCTIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOIPOCaM HWHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuto Hoy-xay (I1K-2);

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MUKpPO- U HAHO- CTPYKTYypbl Ha CBOMCTBA MAaTEpPHAIOB, UX B3aUMOJICUCTBUHU C OKpPYKaOLIEH
cpenoi, moysiMu, yactuiiaMu 1 uznyderusimu (I1K-6);

CMOCOOHOCTBIO MPUMEHSTh 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYecKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUaloB [UIsl 3aJaHHBIX YCJIOBUMN
OKCIUTyaTallil C y4YeTOM TpeOOBaHUN TEXHOJIOTMYHOCTH, SKOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, OSKOJIOTMYECKHUX IMOCIEACTBHUM UX TNPUMEHEHHUS TMpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TpoueccoB (ITK-11);

CIIOCOOHOCTBIO  MCIIOJIb30BaTh HOPMATHBHBIE W METOAWYECKHWE MaTepuabl s
MOJITOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUI Ha BBIIOJIHEHUE W3MEPCHHM, HCIIBITAHHIA,
Hay4HO-UCCIIEI0BATEILCKUX M OMBITHO-KOHCTPYKTOpcKuX padot (I1K-13);

3Hamy:

- OCHOBHbIE THUIIBl HAaHOMATEPHUAJIOB W HAHOCTPYKTYpP, MUX OCHOBHBbIE (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA M OCHOBHBIE CIIOCOOBI MX TOJTYUYCHHUS;

- OCHOBHbIE MEPCIEKTUBHBIE 00JIACTU MPUMEHEHUS PAa3INYHBIX BUJA0B HAHOMATEPHAJIOB;

ymemy:
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- BBIOMpATh HEOOXOJUMbIE BUbl HAHOMATEPHAJIOB U HAHOCTPYKTYP;

- BUJETh TMEPCIEKTHUBbI BO3MOXHOTO MPUMEHEHHS HOBBIX HAaHOMATEpPHAIOB U
HAHOCHCTEM;

— OpHUEHTHUPOBATHCA B JIUTEpaType, MOCBSIICHHON pa3IMYyHbIM HaHOMaTepuajiaM |
HAaHOCTPYKTYpawm;

e1aoemn:

- METOJaMH TPEJCTaBICHUS JIUTEPATYPHBIX M OKCIHEPUMEHTAIbHBIX CBEJACHUH O
CBOMCTBaX, METOJaX MOJIYYCHHS U 00JacTIX MPUMEHECHUS HAaHOMATepUATIOB U HAHOCTPYKTYP B
BUJE pedepaToB, OTYETOB, JOKIIAI0B U MPE3CHTALIUMA.

3. KpaTkoe cogep:kanue THCHUINIAHBI

Beenenue. OCHOBHbBIC NOHATHA 0 HAHOMATEPHAJAX M HAHOTEXHOJOruu. Yrto Takoe
«HaHo». OmpeneneHne HaHooObekTa. OmpeneneHue HAHOTEXHOJIOTUH. OCHOBHBIE NPUYMHBI
0COOBIX CBOWCTB HaHOOOBEKTOB. Paszmepnsbiii a¢dexr. Hanomarepuansl. Pa3zBurue Hayku o
HAHOCTPYKTypax M HaHomatepuanax. OcoOble CBOWCTBa HaHOMaTepuanoB. HaHOTeXHOIOTHS.
3amauu 1 BO3MOKHOCTH HAHOTEXHOJIOTMU HAa COBPEMEHHOM JTarle.

OO0mue cBoiicTBa W THNBI HaHOOObekTOB. Kiaccudukanus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEIIECTBE, B )KUJIKOCTAX U razax. Ocobble (hu3nueckue 1 XUMUYECKue
CBOICTBAa HAHOOOBEKTOB M HAHOCTPYKTYPHUPOBAHHBIX cHCcTeM. OCHOBHBIE 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOWCTB HaHoMatepuaiioB. I'panHunibl pasgena ¢as. Pomp MexdasHeIX rpaHuI] B
GbOopMUPOBaHUN CBOWCTB HAHOMATEPHAIOB. 3aBUCHUMOCTH CBOWCTB OT pa3Mepa YacTHIl.
DNeKTpOHHbIE CcBoWcTBa HaHodacThil. (OCOOCHHOCTH TEPMOIWHAMUKH  HAaHOOOBEKTOB.
KBasupaBHOBecHe B HaHOCHCTEMax. YCTOWYMBOCTh HAHOOOBEKTOB. KWHETHKa MpPOIECCOB B
HaHocucTeMax. Du3znyeckue, XUMUUYECKHE CBONCTBA HAHOOOBEKTOB: HAHOYACTHI], HAHOTPYOOK
¥ HaHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. DpakTalibl B OMUCAHUH CBOWCTB
HaHOMAaTEpHAaJIOB.

OcCHOBHBIE THNBI  HAHOCTPYKTYP B  JJeKTpoHuke. [loaynpoBoaHHKOBEIE
HAaHOCTPYKTYpPBI: KBAHTOBBIE SIMbI, HUTU U TOYKHU. VckyccTBeHHbIN aToM, KBaHTOBBIE TOUKH.
[Tonmyuenue kBaHTOBBIX TOUeK. JIuTorpadus. KBanToBblil nazep.

IMopomkn u o00beMHbIe HAHOCTPYKTYPHbIe MAaTepHAJIbl. YJIbTPAIUCIEPCHBIE
matepuansl.  Knmaccudukamuss ~— mopomkoB.  MeToapl — TOMY4YeHHS  HAHOMOPOIIKOB.
KonconuaupoBanusle HaHomaTepuanbl. [loBeaeHne HaHOYACTHUIl TpU CleKaHUH. MeTombl
MONy4eHUss OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuanoB. VIHTEHCHUBHAs  IUIaCTUYECKas
nedopmarusi. CBOMCTBAa HAHOCTPYKTYP, HOTYUYEHHBIX PA3TUYHBIMU METOJAMH.

Yraepoanbie HaHOMaTepuaabl. OyIepeHbl, YIIepOAHbIE HAHOTPYOKH U HAHOBOJIOKHA,
dynnepeHsl 1 uX cBoicTBa. OTKpbITHE HAHOTPYOOK. HanoTpyOKM u HaHOBOJOKHA. OCHOBHBIC
OyTH TIONy4YeHUS HAHOTPYOOK ¥ HAHOBOJOKOH. Du3WuecKkne ©W XUMHUYECKHE CBOHCTBA
HAaHOOOBEKTOB: HAHOYACTHUIl, (YJUIEPEHOB, HAHOTPYOOK, HAHOBOJOKOH. OO0jacTH uX
MPUMEHEHUS.

Knacrepsl. Omnpenenennie. Bunabl  kimactepoB.  MHOrosiiepHble  KOMILIEKCHBIE
coenuHeHus. MomnekymsipHble  knacTepbl. Kiacrepusie wmarepuanbl. OcoOble  CBOHCTBa
kjnactepoB. Heyrneponnele TyOyJnsipHble HaHOCTPYKTYphl. Kitactepsl — Kak 3JIe€MEHTHI
HaHOPa3MEPHBIX OOBEKTOB.

HanocTpykTypbl B KMAKOCTAX. MHUIIEIUIBI, MHUKPO3IMYJIbCUH, HAHOAHUCIIEPCHUH.
HanoctpykrypupoBannbie renu. Kimacrepsl B pactBopax. KosiowaHble 4acTUIBI METAJLJIOB.
Maruutsble xkuakocTd. HaHocTpykTypupoBaHHBIE cTekia. Dusznueckue U XUMHUYECKHE
CBOMCTBA TOHKHUX IUICHOK U MOBEPXHOCTHBIX CJIOEB, MUIICIUISIPHBIX CUCTEM U MUKPOIMYJIbCHH,
JKUJIKUX KPUCTAIUIOB, a3p030JIeH, 30JIEH, TeseH.

HanocTpykTypHbBIE IUIEHKH, NOKPBITHS u NMOBEPXHOCTHbIE CJIOH.
HanoctpykrypupoBanubie nokpbiThs. Komno3zutasie nokpeiTus. [Inenku Jlenrmiopa-baomkeTT.
Metoa MONEKYISIPHOTO HAacIauBaHUSI.

IMopuctbie Tesa OuznUeckre U XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOTIOPUCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HoMeHkIaTypa pa3MepoB 1op.
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Memopanbl. MemOpannbie nporiecchl. Kimaccudukarus memOpan. MoJIeKyJIIpHBIE CUTA.
TpekoBbie MeMOpaHbl. Vcmonb3oBaHME TPEKOBBIX MeMOpaH, Kak MAaTpHUIBl JJis CHUHTE3a
HAHOCTPYKTYP.

Cynpamonekyasipuble aHcamM0au. MonekyispHoe pacro3HaBaHue, WHGOpMaIKs,
KOMIUIeMeHTapHocTh.  [Ipomecchl  mepeHoca ¢ HocuTelnsIMH.  MoleKyssipHble U
CympaMoJIeKyJsipHbIe ycTpoicTBa. CaMocOopka M camMOOpraHU3alus 3amporpaMMHUPOBAHHBIX
CYNpPaMOJIEKYJISIPHBIX CUCTEM.

Accem0Jiepbl 1 MOJIeKYJIsIpHbIe MamMHbI. HaHoMexaHnueckre M HaHOBJIEKTPOHHbBIE
ycTporcTBa. AcceMOIephl U MOJICKYJISIPHBIE MAITHHBI.

HanooO0bekThl B oOKpy:Kawomeil cpege. Ilpupoanbie HaHOOOBEKTHL. «YepHbIe
Kypuibumkuy. lynrut. Ponp HaHoOwyacTHll B TpaHCTPAaHUYHOM IMEPEHOCE XUMHYECKHX
AJIEMEHTOB B OKPY>KalOLLEH cpelie.

3akaroyenue. CIOXKUBIIMECS U IEPCIIEKTUBHBIE 00JIACTH MPUMEHEHNsI HAHOMAaTepUaioB
B Pa3NIMYHBIX OTPACisAX MPOMBIIUIEHHOCTH. [lepcrekTuBbl W TPOOIEMBI HCHOJIB30BAHUS
HAaHOMATEPHAaJIOB U HAHOTEXHOJIOTUU B PA3IMYHBIX 00JIaCTAX.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX B akanewm.

Buast yaeGHO# paboThI eIUHNLAX qacax
O0mas TpyA10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 7,0 252
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 3,11 112
Jlexuuu (Jlek) 0,89 32
JlaGopatopusbie 3ausaTus (JIad) 0,44 16
[Ipakruueckue 3anstus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,89 104
KonTakTHas camocTostensHas padoTa 5 89 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 104
Bua xouTpoJs:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K 5K3aMeHY ’ 35,6
Buja uToroBoro KOHTpOJIs: JK3aMeH

B 3aueTHbIX B actpon.

Buast yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 7,0 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,11 84
Jlexumnm (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 12
[Ipakruueckue 3anstus (113) 1,78 48
CamocrositesbHas padora (CP): 2,89 78
KonTaktHas camocrosTenbHas paboTa 5 89 -
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 78
Bua kouTpoJs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTALIHS 1,0 0,3
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[ToaroroBka k 3K3ameHy ‘ 26,7

Buja uToroBoro KOHTpOJIs: IK3aMeH

AHHOTaIUA padoyeil MPOrpaMmMbl AUCHUNIMHBI
«I"a3o¢a3Hble mpouecchl Moxy4eHust Hanomarepuanaos» (b1.B.13)

1. Heap nucuMnjnHbl: MpuoOpeTeHre 3HAaHUM 0 PU3UYECKHX U XUMUYECKHX METO/ax
IMOJIyUYCHHS HAaHOMATCpHUaJIOB B razoBou (1)&36, B TOM 4YHCJIIC HAHOYaCTHII, HAHOHUTEU U
HAaHOTPYOOK, IUICHOK M TOKPBITHI, MAaCCUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOIIOPHUCTHIX
MaTepHUaoB.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIENOBAHMSIX W pacueTax 3HAHHA O MeTojax
HCCJIICAO0BAaHUsA, aHalin3a, AUATHOCTUKHU W MOACIUPOBAHUA CBOIICTB BCIIICCTB (MaTepI/IaHOB),
buznyecKux M XMMHYECKUX MpoleccaX, MPOTEKAIIMX B MaTepuagax MpU HUX MOJIyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

TOTOBHOCTBIO Y4acTBOBATh B pa3pabOTKe TEXHOJIOTMYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPHITHIA, MATEPHATIOB U U3JEIUI U3 HUX, CUCTEM YIPABICHHUS TEXHOJIOTUYECKIMU
npoueccamu (ITK-9);

CHOCOGHOCTBIO HCIIOJIB30BaTh Ha IMPOU3BOACTBC 3HAHUA O TPAaJUIIMOHHBIX W HOBBIX
TEXHOJOTMYECKHUX IMpoleccaXx M OolepalusX, HOPMATUBHBIX M METOJUYECKHX MaTepuaiax o
TEXHOJIOTUYECKOH IMOATOTOBKE IMPOU3BOJACTBA, KAyecTBE, CTAHAAPTH3AIMU M CePTU(UKAUH
W3JIeNTUI ¥ TIPOLIECCOB C AIeMeHTaMu dKoHOMu4eckoro ananu3a (I1K-16);

3Hamb:

- (PM3UKO-XMMHYECKHE OCHOBBI METOJOB IMOJIyYCHHs] HAaHOYACTHI U HAHOMATEpUAJIOB B
ra3oBoii (ase;

- OCHOBHble (hU3MYECKHE U XHUMHYECKHE METOJbl TMOJIY4YeHHs HAHOYACTULl U
HaHOMAaTepHaJIOB B T'a30BOil (pa3e n MepCHeKTUBHI UX PUMEHEHUS;

- OCHOBHBIE TEXHOJIOTHUECKHE ONEepalii U 000pyAOBaHUE ISl MOTYUYSHHs] HAHOYACTHULL U
HaHOMAaTepHaJioB B Ta30Boil (ase;

- TpeOOBaHUsI K KauyecTBY CHIPbSl M IMOJyYa€MbIX MPOIYKTOB ISl Pa3IMYHBIX METO/OB
NOJTYYCeHHS HAaHOYACTHIl 1 HAHOMATEPHaJIoB B Ta30BoOi (ase;

ymemy:

- BI:IGI/IpaTB HCOGXOI[I/IMLII;'I MCTO/J CMHTC3a HAHOYACTHUIL] U MOJYUYCHHA HAHOMATCPUATIOB B
ra3oBoi (haze ¢ ydeToM TpeOOBaHUH K KAUECTBY MPOAYKTA M SKOHOMHUYECKHUX IMOKa3aTesCH;

- ONTUMU3UPOBATL APAMETPLI BI:I6paHHOFO MCTOJa CHUHTC3a MOJ KOHKPCTHBIC LCIU U
3a]a4H;

e1aoemny:

- HaBbIKAMHU HCIOJIb30BaHHUS TEXHUUECKUX CPEACTB Ui HU3MEPEHUs U KOHTPOJIA
OCHOBHBIX rnapameTpoB TEXHOJOTNYCCKUX nponeccoB MOJTyUCHU HaHOYaCTHUI] n
HaHOMAaTEpHaJIOB B ra30BoH ¢ase;

- HaBBIKAMHU aHAJIHM3a HAyYHO-TEXHUUYECKOM JIUTEpaTyphl B 00JACTH METOAOB MOTYUYECHUS
HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOH (hase.

3. KpaTkoe cogep:kanue THCHUINIAHBI

Paznen 1. @uznyeckue MeTobl MOJYyYeHHsI HAHOMATEPHUAJIOB

BBenenne. Kraccudukanus MeETOAOB NOJIY4YEHUs HAHOYACTHII W HAHOMATEpHAJIOB.
Ouznyeckue, XUMHYECKHE, OWOJIOTHUYECKHE M KOMOMHHpOBaHHbIE MeTonbl. OcoOeHHOCTH
MOJIyY€HUS HYJIb- OJHO-, [IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

duznyeckue MeTOAbl MOJyYeHHUsi HaHoYacTHl. Bosronka-necybnumanus. Jlazepras
abmsauus. JlucneprupoBaHue B AJIEKTPOAYTOBOM paszpsiie. MexaHHuecKoe, YJIbTPa3ByKOBOE U
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JIETOHAIIMOHHOE HM3MeJIbueHrEe. MeTo/l B3pBIBAIOIIMXCS MPOBOJIOK. DIEKTPOUCKPOBAS IPO3HS.
[Ina3mennas cepounauzanus yactul. KpuoreHHbie METOIBI.

®duznyeckue MeTOAbl  MOJYYEHHUS] MACCHBHBIX  HAHOCTPYKTYPHPOBAHHBIX
MaTepuaiaoB. VHTeHcHBHas macTuyeckas aegopmauus. HampaBieHHas KpUCTaJIM3alUs
aMop(dHBIX CrIaBOB U cTeKo. [IpeccoBanue u criekaHue (pa3sHOBUAHOCTU CIICKaHUS ).

®uszuyeckue MeTOAbI NMOJYYEeHHs IJIEHOK M NMOKpbITHH. KanenbHbli MeTon, METON
CIUHUHTOBaHUsA. Meton morpyxenus. HambuieHue (TepMudeckoe, 3JIEKTPOHHO-TYUYEBOE,
marHeTponHoe). [lonstue 06 smurakcuu. MonekymnspHo-itydeBas snutakcus. Jlutorpadus u
HaHOJHUTOrpadus.

Pasnen 2. XumMnueckne MeTOABI MOJYUYCHHS] HAHOMATEPHAJIOB B ra3oBoi (ase

Tunel npekypcopos, TpeG0OBaHHS K IPEKYPCOpPaM, CHHTE3 IIPEKyPCOPOB.

[Tonatue mpekypcopa, BO3MOXHBIE MPEUMYIIECTBA, TPEOOBaHUS K IPEKypcopam.
OCHOBHBIE TPHUHIIMIBI — CTaJUM TOAXOAAa K BBIOOPY W Au3aiiHy mpekypcopoB — MOC ¢
MOJIEKYJIAPHBIM CTpPO€HUEM. THUIIbI PEKYpPCOPOB, IPUMEPBI PEAKLUN CUHTE3a. MeTonbl OLICHKU
CTEPUYECKUX 3aTPyIHEHHM M MEXMOJIEKYJIIPHbIX KOHTakTOB. (CpaBHUTENbHAas OIEHKA
DKPAHHUPYIOIIEH CHOCOOHOCTH OCHOBHBIX THUINOB JHUraHjoB. IlapooOpa3oBanme Oeta-
TUKeToHaToB  MerTauioB. Jlantanouabl. OcoOeHHOCTH  MapooOpa3oBaHUsl — ATKOKCHIOB.
OcobeHHOCTH TTapooOpa30oBaHUs IMKJIONEHTAAUECHIIBHBIX KOOPAMHALMOHHBIX COCTUHEHUN —
npexypcopoB. ['anorennapl, ruapuasl. IlpuMepsl nCcnonb30BaHus JUIsl CHHTE3a HAHOMATEPHUAIIOB.

XumMHu4ecKkHe TPAHCIIOPTHBIE PeaKINH.

OKCnepuMEHTaIbHbIE U TEOPETHYECKUE OCHOBBI Meroza. IIpomeccsl, omnpeznensronime
CKOpOCTh TpaHcnopTa. [Ipumepsl TpacnopTHpyEMBIX BELIECTB. Pa3nesneHne u OYMCTKa BEIIECTB
MOCPEJICTBOM TPAHCHIOPTHBIX PEAKIIH.

MeTox XHMHMYECKOI0 OCAXKACHHS HAHOMATEPHAJIOB M3 Tra3oBoil ¢a3bl HX
PA3HOBHIHOCTH

Cragun CVD mnponecca. Onpenenenue, cxema Npolecca, OCHOBHbIE MapaMeTphl. BiusHue
ra3oBoil (a3zpl Ha MpoTekaHue mponecca. llpemmyimiecTBa W HEJOCTaTKU  METOJA.
Knaccudukanus meromoB CVD. ®ynkuuonanbheie 31emeHTl CVD  ycranoBok. OO6mactb
npuMmeHenus merona CVD. IlonmyueHne HaHOMaTepuaaoB NP JIA3€PHOM HMCIAPEHUH ATOMOB
(abssium). [lomydyeHne HAHOYACTHIL TyTEM TEPMHUYECKOTO PA3JI0KEHHsI TBEPIOTO BELIECTBA

MeToabl mosiyuyeHus1 (HAHeCeHNs ) MJIEHOK Y MOKPBITHIA.

Knaccudukanms  MeToloB  HaHECEHHsST  HEOPraHMYECKUX  MOKPBITHH.  X0JIoIHOe
ra3oJMHaMUYEeCKOe HalbUICHHE. DJIEKTPOAYroBas MeTau3anus. ['a3oriamMeHHOe HallbUICHHE.
Ilmasmennoe HanpuieHue. JleTOHAMOHHOE HambUICHHWE. BakyyMHO — KOHIEHCALMOHHOE
HarnbuleHre. QOYHKIMOHAJIBHBIE CXEMBI IPOLECCOB, OCHOBHBIE NapameTpbl, JOCTOMHCTBA W
HEJ0CTaTKH.

IHonyyeHue yrijepoaHbIX HaHOCTPYKTYpP mnocpeactBoM CVD meromna. CeHcopHble

MaTepHaJbl.

Cunrte3 (QymiepeHoB Ha ycraHoBkax CMoiui (cxeMa W TPUHIAIN JCUCTBHS).Y CTAHOBKHU
Kpeumepa u Bymia nns cuntesa ¢ymepeHoB. O6mactu npuMmeneHust QymnnepeHoB. Cunres
YIJIEPOJIHBIX HAHOTPYOOK (CXema YCTaHOBKM W TPHHIMN JeicTBUs). OOJacTH NMPUMEHEHHUS
YIIEPOIHBIX HAHOCTPYKTYP. MOpQOIOrHs ¥ CBOWCTBA CEHCOPHBIX MaTepPHAJIOB.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3auernbIX B akanem.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,44 16
JlaGopaTtopHsbie 3ansTus (J1ab) 0,89 32
[Tpaxtuueckue 3ausatus (I113) 0,45 16
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CamocrositesnbHas padora (CP): 2,22 80

KonrakTHas camocrosiTensHas pabota 0,2

2,22

CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI 79,8

Bua koutpoJis:

3a4eT ¢ OLEHKOM - -

B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IUIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 1,78 48
Jlexuuu (Jlek) 0,44 12
JlaGopatopusbie 3ausaTus (JIad) 0,89 24
[Ipakruueckue 3anstus (113) 0,45 12
CamocrositeabHast padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas paboTa 299 0,15
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,85

Bua xonTpoJis:

3a4eT ¢ OEHKOI - ‘ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«CHHTe3 HAHOYACTHUI] 1 HAHOMATEPUAJIOB B *kuakux cpeaax» (b1.B.14)

1. Heap AUCHMIVIMHBI - MPHOOpPETEHHE OOYYAIOIMMUCS 3HAHUN M KOMIIETEHIMHA B
00J1aCTH TTOJTyYEHHUSI HAHOYACTHUIl U HAHOMATEPUAJIOB B JKUJIKMX Cpefax.

2. B pe3yabrare wu3yYeHusi AUCHUILUIMHBI OOy4YawIUiicd N0 mporpamme
MarucTpaTryphbl 10J/KeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccnonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerennmsMu:

CIIOCOOHOCTBIO HCIONIB30BAaTh B HCCICIOBAHMSIX W pacueTax 3HAHUS O METoJax
WCCJICIOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICITMPOBAHMS CBOMCTB BEIIECTB (MaTepHasOB),
GU3NYECKUX U XHUMHYECKUX MpPOIEccaX, MPOTEKAIINX B MaTepHalaX MpU HX MOIyYCHUH,
obpabotke n mogudukanmu (11K-4);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOJCTBA H
00pabOTKH MOKPHITUH, MAaTEPUAIOB U M3ACIHA U3 HUX, CUCTEM YIIPaBJICHUS TEXHOJIOTHIECKUMU
npoueccami (I1K-9);

CIIOCOOHOCTBIO HCIIONB30BaTh Ha MPOU3ZBOACTBE 3HAHUA O TPATUIIMOHHBIX M HOBBIX
TEXHOJIOTMYECKHUX TMPOIECCaX M OIepalusaX, HOPMATUBHBIX M METOJUYECKHX MaTepHuaiax o
TEXHOJIOTHYECKOW TOJTOTOBKE TMPOW3BOJCTBA, KAYECTBE, CTAHAAPTHU3AIMU M CEPTUPUKAINH
U3JICIHIA U TIPOIIECCOB C AJIEMEHTaMu 3KoHOMUYeckoro ananusa (I1K-16);

3HAMb:

TEOPETUUYECKUE OCHOBBI MPOIECCOB KPHUCTAIM3ALMK B KUAKUX CpeJax, OCHOBHBIC
(bakTOophI, BAUSIONIME HA pa3MeP U CKOPOCTh 00pa30BaHMs IICHTPOB KPUCTAJUIM3AIIMN, CKOPOCTh
pocTa HAHOYACTHII;

3aKOHOMEPHOCTH  MPOTEKAIOIMX  MPOIECCOB  MPU  CHHTE3€  HAHOYACTHUIl |
HAHOMATEPHAJIOB B )KUIKHUX (hazax;

OCOOEHHOCTH XHMHYECKHX, (HU3NYeCKUX U OWOJOTHYECKUX TIPOIECCOB CHHTE3a
HAHOYACTHI] ¥ HAHOMATEPHAJIOB B )KHUJIKHX Cpeax;

3aKOHOMEPHOCTH, TIO3BOJISIOIINE MPOTHO3UPOBATh pasMep U MOP(HOIOTHI0O HAHOYACTHI]
IIPU UCTIOJI30BAHUH KHUIKO(DA3HBIX METOIOB CUHTE3A;
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ymemn.

BBIOMPATH CIIOCOO CHHTE3a [T MOMyYeHHUs HaHOYacTHUI] TpeOyeMoro pazmepa 1 (popMsl;

HaXOJUTh W KCIOJNB30BaTh JHUTEPATYpPHbIE MCTOYHUKH, HEOOXOJUMBIEC NJISl MOIY4YCHUS
HAHOYACTHI] 1 HAHOMATEPHUAJIOB Pa3IMUHON IPUPOIBI, JUCIIEPCHOCTU U COCTABA;

MPUMEHSTh TEOPETUUECKHE U MPaKTUUECKHe 3HAHUS O Coco0ax CHMHTE3a HaHOYACTHI] U
HAaHOMATEPHUAJIOB JJIsl PEILICHUSI HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIATHBIX 3a/1a4;

e1a0emn:

MeToAaMu paboThl ¢ HAYYHO-TEXHHUYECKOM, CIIPABOYHOM JIUTEPATYpOH M 3JIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMl IO TEOPETHUYECKMM M TEXHOJOTMUYECKUM acleKTaM CHHTe3a
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB B )KHIKUX CPElax;

OCHOBHBIMM METOJAMH CHHTE3a B XUAKUX Cpelax HAHOYACTULl U HAHOMAaTepHUaJOB
pa3IUYHON AUCTIEPCHOCTH U IPUPOJBI.

3. KpaTkoe coaep:xanue TUCUHUIIHHBI

Pa3nen 1. BBegeHne B CHHTE3 HAHOYACTHUI] 1 HAHOMATEPHUAJIOB B *KUAKHUX Cpeax

Kongencauus B xuakux cpenax. CTaamu mpouecca KpUCTaNIM3allud - oOpa3oBaHHE
LEHTPOB HYKJ€allMl, pOCT HaHOYACTUL. TepMOJMHaMHKa U KUHETUKA TOMOT€HHOM HYKJICALUH.
Kputnueckuii 3apoapii; GpakTopsl, BIUSIONIME HA pa3Mep KPUTHUECKOTO 3apO/IbIIIa.

OcHoBHbIE (haKTOPBI, BIUSIONIME HA CKOPOCTh pocTa HaHOYACTHUI[. CIocOoObI 3aMe IeHUS
pOCTa C LIEeJIBIO MOJy4YEeHHs] HAHOYACTULl KOHTPOJIMPYEMOTO pa3smepa.

Kpucrannu3zaius npu nepechIeHny u nepeoxiaaxkaeHun. CrocoObl KpUCTaUTH3aIliH.

Paznen 2. CuHTE3 HAHOYACTHII METOJAMM KOHTPOJMPYEMOIr0 0CAKIEHU S

CunTte3 HaHovacTHI] OjaropofHbix MetaisioB. Metoasl TypkeBuua u bpacra. Cunte3
HAHOCTEP)KHEH 30J0Ta U cepeOpa. CuMHTE3 Ha 3apojplliax Kpucraumsanuu, BiausHue [1AB.
MexaHu3M pocTa HaHOCTEPKHEN METAJUIOB B JKUJKUX Cpefax.

CunTe3 MarHUTHBIX HaHOYacTull. [lomydeHne MarHuTHBIX KUJIKOCTEH.

CuHTe3 NOJIyIPOBOJHUKOBBIX HAHOYACTHI[ METOJIOM KOHTPOJIUPYEMOI'O OCaXJICHHUS.
MeTton MoeKyIsipHbIX MpeKypcopoB. OCHOBHBIE (paKTOPHI, BIUAIOIINE HA pa3Mep U CKOPOCTh
CHUHTE3a HAHOYACTUII MOJIYITPOBOIHUKOB METOJIOM MOJIEKYJISIPHBIX MTPEKYPCOPOB.

OCHOBBI CHHTE3a HAHOYACTHUL, COCTOSAIIUX W3 CIUIaBA METAJUIOB, CO CTPYKTYpOW SIAPO-
000J10YKa, MHOTOCIIOWHBIX CTPYKTYP.

Paznen 3. KommiekcHble MeTOAbI CHHTE3a HAHOYACTHII M HAHOMATEpHAJIOB B
JKMIKHMX cpeaax

OCHOBBI 30J1b-T€JIb METO/IA. [ MAPOJIN3 Y MOTUKOHICHCAIMA B IIEJIOYHOM U KUCIION cpejie.
leneoOpa3oBanne W cHUHEpe3UC. YOalleHUE pacTBOPHUTENs - OOpa3oBaHHME Kceporenedl u
a’poresiei.

CuHTE3 HAHOYACTHUIl B CBEPXKPUTHUUECKHUX >KHAKOCTIX. CBEpXKPUTHUYECKAS KUAKOCTD,
KAK pacTBOPUTENb. Pa3HOBUIHOCTH COJBBOTEPMAIBHOTO U TUAPOTEPMAIBHOIO CHUHTE3a
HAaHOMAaTEPHUAJIOB.

CuHTE3 HaHOYACTHUI IPY MUKPOBOJIHOBOM M YJIBTPa3BYKOBOM BO3IEHCTBUU. MeXaHN3M
CUHTE3a.

Kpuoxumuyeckuidi MeToj CHHTE3a HaHOYACTHII. XJjafoareHThl. CrocoObl yaaleHHs
pacTBOPUTEIIS.

DNEeKTPOXMMHUYECKME METOJAbl IOJIYyYEHUs HaHoMaTepuayioB. KaroaHele W aHOJHBIE
Mpolecchl CUHTE3a HaHoMmarepuanoB. [lolydeHue HAHOCTPYKTYPUPOBAHHBIX MOKPBHITHUM.
OO6pa3oBaHre HAHOMIOPHUCTHIX MaTePUAJIOB.

Martpuunslii cuHTe3 HaHo4YacTHl. CHHTE3 HAHOYACTHUI] B MULEIUIAX U MUKPOIMYJIbCUSX.
Hcnonp3oBaHne TeKCaroHaJbHBIX M KyOMYECKUX >KUAKOKPHUCTAUIMYECKUX (pa3ax B KauecTBe
MaTpHIIbI Il CHHTE3a HAHOMAaTEpPHAaJIOB.

buonornueckre MeToabl CHHTE3a HAHOYACTUL. BHYTPUKIIETOUHBIA CUHTE3 HAHOYACTULL.
Marneto6aKkTeprun, MarHeTOCOMBI.
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CaMOOPFaHI/ISaHI/IH HaHOYaCTHUIl II0[Q HCP'ICTBHCM KalluJIJIAPHBIX, FpaBHTaHHOHHOfI n

[EHTPOOSKHOM  CHJI, JEHCTBUM DIEKTPUYECKOTO M  MAarHUTHOTO Moyl MaTpudHas
CaMOOpraHU3alIs.
4. O0beM y4eOHOM JUCHUILINHBI
B 3auernbIX B akanem.

Bunsl yueOHoI paboThI eAMHUIIAX yacax
O01mas TpyA0eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHY 5,0 180
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,44 16
JlaGopatopusie 3ausaTus (J1ad) 0,89 32
[Ipaktuueckue 3anstus (113) 0,45 16
CamocrositeabHas padora (CP): 3,22 116
KoHTtakTHas camocTosTenbHas paboTa 330 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 115,8
Bua xonTpoJis:
3aueT ¢ oLIeHKOI - -

B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
Jlexumnm (Jlek) 0,44 12
JlaGopaTtopHsbie 3ansTus (J1ab) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,45 12
CamocrositeabHast padora (CP): 3,22 87
KonrakTHas camocrosiTensHas pabota 399 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 86,85

Bua koutpoJis:

3a4eT ¢ OLEHKO

AHHOTANUA padoyeil MPOrpaMmMbl IHCHUNIMHBI

«MeToabl ¥ IPUOOPBI I M3YyYEeHHS] HAHOYACTHI 1 HaHOMaTepuaJaoB» (b1.B.15)
1. Heab AMCHMILIMHBI: SBISETCS NPUOOpPETEHHE 3HAHMH O CYLIECTBYIOIIMX METOMaX
HUCCIICOOBaHUA HAHOOOBEKTOB ¥ HAHOCUCTEM U NpUHIOHUIIAX, HAa KOTOPbIX OCHOBAHO COBPCMCHHOC

TUAarHOCTHYECKOE M aHaluTU4Yeckoe obOopymoBanue. OCHOBHOE

BHUMAHUEC

YACIACTCS

(byHIaMEeHTaIbHBIM IPUHIUIAM, GU3UUYECKUM MpeIeIaM Pa3InYHbIX METOI0B U UX TOUHOCTHBIM

XapaKTepUCTHKAM.
2. B pe3yabrare wu3y4YeHMs JUCHHILINHBI
0akajlaBpuaTa J10JIKeH:

o0yyaomuiicda N0 mporpamme

Obnadamys cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccunonansubivu (OITK)

u ipodeccronanbubiMu (I1K) koMmmerenmmsamMu:

TOTOBHOCTBIO BBINIOJIHATh KOMILJIEKCHBIE HCCIEIOBAaHUS U WMCHBITAHUS TPH H3YYECHUH
MaTepuajoB U W3JENUi, BKIIOYas CTaHAAPTHBIE U CEPTU(PHUKAIMOHHBIE, IPOLECCOB HX

POU3BOJICTBA, 00paboTku u Moaudukarmu (I1K-5);

CIIOCOOHOCTBIO OIEHHWBATh KAa4eCTBO MaTEPHUAIOB B IMPOU3BOJICTBEHHBIX YCIOBHUSAX Ha
CTaJU ONBITHO-MPOMBIILIEHHBIX UcTibiTaHui U BHenpenus (ITK-10);
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CIOCOOHOCTBIO  UCNOJB30BaTh HOPMATHUBHBIE M METOAMYECKME MaTepuaslbl  JUIs
HOJATOTOBKM U O(QOPMIICHHS TEXHUYECKMX 3aJaHWi Ha BBINOJHEHHE W3MEPEHUH, MCIIBITAaHUM,
Hay4HO-UCCIIEI0BATEILCKUX M OMBITHO-KOHCTPYKTOpCcKkuX padot (I1K-13);

TFOTOBHOCTBIO  HCIOJIb30BaTh TEXHUYECKHE CpPEICTBA H3MEPEHUS M KOHTPOJI,
HE00XO0MMBbIE ITPYU CTaHAAPTU3ALMU U CePTU(UKALMU MaTepHalIOB U Ipolieccax UX MOJyUYCHHUS,
UCTIBITATEIbHOTO U IPOU3BOICTBEHHOTO 000opynoBanus (I1K-14);

3HamMb:

- (U3UKO-XMMHMYECKHE OCHOBBI METOJOB HCCICJOBAaHUs, aHadu3a W JUarHOCTUKU
HaHOMATEPHAJIOB U HAHOCHCTEM;

- (puznueckre OCHOBBI CKaHUPYIOIIEH M MPOCBEUUBAIONICH 3JIEKTPOHHOM MUKPOCKOIHH,
TYHHEJIbHOM U aTOMHO-CUJIOBON MUKPOCKOITNH;

- (huznyeckre OCHOBBI CHEKTPOCKOMMUYECKUX W JU(PPAKIIMOHHBIX METOAOB M3YUCHHS U
aHaJIM3a HAHOCUCTEM U HAHOMAaTEPHAJIOB

- BUJBI M YCTPOHCTBO OCHOBHBIX NMPHOOPOB ISl HCCIEIOBAHUS, aHAIN3A U TUarHOCTUKU
HaHOMATEPHAJIOB U HAHOCHCTEM;

- OCHOBHBIE TpeOOBaHMS K O0ObEKTaM aHalW3a Ui Pa3IMYHBIX METOJOB MCCIEIOBAHUS,
aHaJIN3a U JUAaTHOCTHKU HAHOMATEPUAJIOB U HAHOCUCTEM;

ymemp:

- BbIOMpaTh HEOOXOAMMBIM METOJ aHalM3a W  JAMArHOCTMKM  HAHOYACTHII,
HaHOMAaTepHaJIOB 1 HAHOCUCTEM B COOTBETCTBUU C MIOCTaBIEHHOMN UCCIIEOBATEILCKOM LIEIbIO;

- OLCHMBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTATOB AaHAIW3a HAHOYACTHIL U
HaHOMAaTEpHAaJIOB;

- IPOBOAMTH CPAaBHEHUE PE3YJIBTATOB, IOIYYCHHBIX Pa3HBIMU METOIAMU;

enaoemn:

- HaBBIKAMHU MCIOJIb30BaHUSA PA3JIUYHBIX TEXHUYECKUX CPEACTB I U3MEPEHUs U
KOHTPOJISI OCHOBHBIX I1apaMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HaBBIKAMH aHAJIN3a [TOJIYYCHHBIX PE3YJIbTATOB.

3. KpaTkoe cogep:kanue THCHHUIIAHBI

BBenenne. OcOOEHHOCTH WCCIENOBAHUSA HAHOOOBEKTOB Y HAHOCUCTEM. MeTOIbI
U3ydeHUs: (U3UKO-XMMHYECKHX IPOIECCOB B HAHOCHUCTEMaX, (PU3UYECKUX, XUMHUYECKHUX U
OMOJIOTMYECKUX CBOWCTB M HKCIUIyaTallMOHHBIX XapaKTEPUCTUK HAHOMATEPUANIOB, YCTPOMCTB,
npuOOpoB U M3AenHii Ha uX ocHoBe. Crienu@puKa TUHEWHBIX U3MEPEHUH, XUMUYECKOTO aHAlIN3a
U ONpeeNeHNUs CTPYKTYPHBIX NapaMeTpoB HAaHOOOBEKTOB. TpeOoBaHMs K TOUHOCTH U3MEPEHUN
U METPOJIOTHYECKUM XapaKTEpPUCTUKAM METOJOB AaHajlu3a W JHWarHOCTUKM HAHOYACTHIl U
HaHOMATEPHAJIOB.

Mukpockonnueckne MeToAbl. OCHOBHBIE TIOHSTHSA: YBEIMYEHHUE MHUKPOCKOIA,
NI0JIE3HOE YBEIMUYEHHE, JU(PPAKIIUOHHBINA IPEeI IPOCTPAHCTBEHHOIO pa3peleHHs] ONTHYECKOTO
MUKpOcKomna. [TpyuHIUIBI TOCTPOSHHS YBEIUYEHHOTO n300paxkenus. [Ipubopsl ¢ mapasienbHbIM
U TOCIIeI0BaTENbHBIM (pOpMUpOBaHUEM H300pakeHus. IIpuHIun noctpoeHus M300pakeHUs B
pacTpoBoM (CKaHMpYIOLIEM) MHUKpockome. IlpocTpancTBeHHOe paspelieHne W TiyOuHa
PE3KOCTH.

@®duszuyecKkHe OCHOBbI JJIEKTPOHHOH MHKPOCKONMH. OMHCCUS  DJIEKTPOHOB.
TepMoaseKTpoHHas U BTOpUYHAs SJIEKTPOHHAS SMHUCCUS. ABTOIEKTPOHHAs (110JI€Basi) SMUCCHSL.
O¢pdexr TermoBeIx ckopocTeil. VCTOYHHKH DIEKTPOHOB  (RJIEKTPOHHBIC TYLIKH)  JUIA
JNIEKTPOHHBIX MHUKPOCKOIOB. THIBI HCIONB3yeMBbIX KaTtonoB. [IpemmyinecTBa M HeNOCTaTKU
KaTOJIOB C aBTORJIEKTPOHHOH smuccueil. [lonsatue 00 3MeKTPOHHON ONTHKE, MATHUTHBIC JIMH3BI.
BakyymHble yCIIOBUS I Pa3IMYHBIX THUIIOB  DJIEKTPOHHBIX MHKDPOCKOMNOB. (OCHOBBI
B3aUMO/JICHCTBUSA AIEKTPOHHOTO MyYKa CPEAHUX SHEPTHid ¢ TBepAbIM TeioM. [Ipober 3nekTpoHOoB
B TBepAOM Teisie. OCHOBHBIE B3aUMOJCHUCTBHSA — YIIPYro€ M HEYNpYyroe paccesHue. BropuuHas
ANIEKTPOHHAsI AMHCCHs. ['eHepalus TOPMO3HOIO M XapaKTEPUCTUYECKOIO PEHTIE€HOBCKOI'O
m3nydeHus. Oxe-3pPeKT U  0Ke-dJeKTpPOHHas SMHUcCHA. PaguannoHHbIE MOBpEXICHUS
UccieayeMoro oobekra. JleTeKTopsl HHPOPMATUBHBIX CUTHAJIOB B 3JICKTPOHHON MUKPOCKOIIHH.
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[IpenenbHbIe BO3MOXKHOCTH 3JIEKTPOHHON MUKPOCKOIIUU

PactpoBasi 3jiekTpoHHasi MuKpockomusi. OOmias cxemMa W MNPUHIUN JCHCTBHS
pacTpoBOro 3JIEKTPOHHOTO MHUKPOCKOMA. THIBI KaTOOB, HCIONb3YyEMBIE B PACTPOBOMU
JIEKTPOHHOM MHUKpPOCKONUU. MX CpaBHUTENIBHBIE IIPEUMYINECTBA M HENOCTATKU. Pexum
perucTpanyy MEUICHHBIX BTOPHYHBIX DJIEKTPOHOB. JIETEKTOp MEIJIEHHBIX BTOPUYHBIX
ANIEKTPOHOB. Mexanusm  ¢opMupoBaHust KOHTpacta u3zoOpaxeHus. KaHteH-2pPeKT.
[IpoctpancTBeHHOE paspenieHHe W HMHGOPMATHUBHBIE BO3MOXXHOCTU. OrpaHuueHHs Ha
XapaKTepUCTHKH 00pa3lla — TEeIUIO- M DJICKTPONPOBOAHOCTh. PeXUM perucrpauuu obpaTHO
paccesHHBIX 3J1EeKTpOoHOB. MH(pOpMaTuBHBIE BO3MOXHOCTH, IPOCTPAHCTBEHHOE pa3pelIeHHE,
IIpUMEHEHHEe. PacTpOBBI 3JIEKTPOHHBIM MMKPOCKOII — CPEACTBO HU3MEPEHHs JIMHEHHBIX
pa3MmepoB B HaHouana3oHe. KainbpoBka B HaHOIMANa30HE. JIMHEMHbBIE MEphl B HAHOIMATIa30He.
IIpenenbHble BO3MOKHOCTH PACTPOBOM 3JIEKTPOHHOM MMKPOCKOIMH IPU U3MEPEHUH JIMHEUHBIX
pa3mMepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3peleHue.

IIpocBeuynBaomas 3J1eKTPOHHAs MUKpockonus. O0mmas cxema U IPUHIUN JeHCcTBUS
IPOCBEUUBAIOIIEIO  AJIEKTPOHHOIO  MHKpocKona. Peanmuzanus  pexuMoB — HaOIOJECHUSA
n300pakeHus (TEMHOE W CBETJIOE T0JIe), MUKPOIUPAKIUU. DIeKTpoHOTpadus. MexaHu3Mbl
(opMHpOBaHUS KOHTpAacTa M300pa)K€HUS B IPOCBEUMBAIONIEM 3JIEKTPOHHOM MHUKPOCKOIIE.
[IpocBeunBaromMii  MEKTPOHHBIA MHKPOCKON KaK CPEACTBO HM3YyUYEHHS HaHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEYMBAIOLIETO 3JIEKTPOHHOTO MHMKpockoma. TpeGoBaHus K
00BEKTaM UCCIICTOBaHHUS.

Ckanupymomasi 30HA0Basi MHKpockonus. OCHOBHblE (DU3MUYECKHE IPUHIUIBI
CKAHMPYIOIIEH 30HAOBOM MHMKpPOCKONUHU. TyHHENbHass W  aTOMHO-CWIOBas  30HIOBas
MHUKpockonus. MHpopMaTHBHBIE BO3MOXXKHOCTH M MPOCTPAHCTBEHHOE pasperieHue. OCHOBHBIE
AJIEMEHTBHl CKAaHUPYIOLIEro 30HA0BOrO MHKpockomna. [IpumeHeHMe npu HCCIIEIOBAHUU
HaHOOOBEKTOB M JIMHEWHBIX U3MEPEHUAX B HAHOIUAMA30HE.

PeHTreHocnekTpajbHbIii MUKpoaHaau3. ['eHepanyss peHTIeHOBCKOIO U3JIy4YEHUs IIPU
B3aMMOJCHCTBUH JJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHBIE MIPUHLIMIIBI
PEHTI€HOCHIEKTPAJIBHOTO aHaIu3a. XapaKTEPUCTUYECKOE DPEHTTEHOBCKOE H3IyYEHHUE. 3aKOH
Mo3znu. 3aKOHOMEPHOCTH B PEHTIEHOBCKUX crHekTpax. CrnekTpaibHbie cepud. TopMozHoe
PEHTI€HOBCKOE H3NydeHue. [IpUHIMNBI pa3ioKeHUsi PEHTTEHOBCKOIO H3JIyYEHHs B CIEKTP.
CnekTpoMeTpbl ¢ BOJTHOBOM M IHEPreTHUYECKOW AMCIEpcHei. PEHTTreHOBCKUM MHKpOaHaIu3 C
JIEKTPOHHBIM ~ 30HAOM. METpOJOrNYECKUE  XapaKTEPUCTUKU  (JOKAJIbHOCTb,  IPEIel
oOHapy’KeHUsl, JUana3oH ONpENeNseMbIX COJCpKaHWH, AMANA30H ONPENEISIEMbIX 3JIEMEHTOB).
YCTpOUCTBO PEHTTEHOBCKOIO MMKpOAaHaIM3aTopa. IIpyMHIUIBI KOJIMYECTBEHHOrO AaHAJIM3a.
PeHTreHoBCKMIT MUKpOaHaIW3 B MPOCBEUMBAIOIIECH AJIEKTPOHHOW MUKpockomnuu. [IpenenbHbie
BO3MOKHOCTH.

JJIeKTPOHHasi cnekTpockonusi. Oe CIEeKTPOCKONMsSI U PEHTIeHO(OTONIEKTPOHHAS
CIIEKTPOCKOIIHSL. WNndopmatuBHbIe BO3MOXKHOCTH. JloxanbHOCTH OIpEeIEIICHUM.
OKclepUMEeHTalIbHbIe OCOOEHHOCTH peanu3alid MeToAoB. Bakyymuble ycnoBus. [IpuHuumnsI
orpeneneHuss (GOpPMBI HAXOXKJIEHHUS 3JIEMEHTOB — XWMUYecKud cnaBur. JlokanbHas oxe-
CHEKTPOCKONUS € DJIEKTPOHHBIM  30HAOM. lIpenenbHble  BO3MOMKHOCTH — 3JIEKTPOHHOU
CIIEKTPOCKOIIUH.

Macc-cnnekTpoMeTpusi BTOPHYHBIX HOHOB. OCHOBHbIE (PU3MUECKUE SBICHHUSA IIpU
B3aMMOJEHCTBUM HMOHOB C TBepAbIM TenoM. KaronHoe pacneuieHue. IIponecchl MoHM3anuu,
KO2(PUITMEHTH OTHOCUTEIHHOM 3JIEMEHTHON YYBCTBUTEIHHOCTH. [IpMHIMIBI MEHCTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THUIIBI Macc-CcenapaTropoB. Macc-CIEKTpOMETP BTOPUYHBIX HOHOB.
OcHOBHBIE 371€eMEHTBI. TpeboBaHUs K BaKyyMHBIM ycloBHsM. [IoHATHE O pacnpenenuTeIbHOM
(mocnoiiHoMm) ananu3e. JIokanpHOCTH omnpeneneHus. [IpUHIKIBI KOJMYECTBEHHOTO AaHAIU3a.
KamuGpoBka mpubopa mo riyomHe. MeTposornyecKkue XapakTEPUCTHKH MacC-CIIEKTPOMETPUHN
BTOPUYHBIX HOHOB. BpeMs posieTHast Macc-CIEKTPOMETPHSI.

HNurepdepomerpuueckue MeTOAbl HM3MEPeHUs HaHomepeMemeHuil. [IpuHumn
neiictBust  nazepHoro wuHTepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEp(EpPOMETPHUH.
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CoBMeNICHHBIE YCTAHOBKM — DJIEKTPOHHBIE M 30HJOBBIE MHMKPOCKOIBI C JIA3€PHBIMU
UHTEpPEPOMETPAMHU.

JAndpakunonnsbie MeTOAbI HCCJIeI0BAHMSA HAHO00bEKTOB. Hudpakmms
PEHTTEHOBCKUX JIyuel M 3JeKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. Cassb
YIJI0BOM HMIMPUHBI TU(GPAKIMOHHOTO MaKCHUMyMa M pa3Mepa 00JacTu paccesiHus. ManoyrioBoe
paccessHME€ PEHTIECHOBCKMX JIyded M 3JIEKTpOHOB. [IpuMeHeHHMe nns HM3MepeHus pa3MepoB
HAHOYACTHII.

Metoasl  BBIABJICHUST  KBAaHTOBO-pasMepHbIX J¢d¢exroB. JlromuHecneHnus,
pamMaHOBCKOE paccessHue. [IpuMeHeHne XMMUYECKUX 30HI0B.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 6,0 216
KonTakTHast padoTa — ay1MTOPHBbIE 3aHATHS 2,67 96
Jlexuuu (Jlek) 1,33 48
JlaGopatopusie 3ausaTus (JIad) 0,89 32
[Ipaktuueckue 3anstus (113) 0,45 16
CamocrositesnbHas padora (CP): 2,33 84
KonTakTHas camocTostensHas padoTa 13 -
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 84
Bua xouTpoJs:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEXKYTOUHAS ATTECTALIHS L0 0,4
IToAroToBKa K 9K3aMEHY ’ 35,6
Bujx uTOroBoro KOHTpOJIs: JK3aMeH

B 3auetHbIX B actpos.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 6,0 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 2,67 72
Jlexumm (Jlek) 1,33 36
JlaGopaTtopHsbie 3ansTus (J1ab) 0,89 24
[Ipaktuueckue 3anstus (113) 0,45 12
CamocrositesnbHas padora (CP): 2,33 63
KonTakTHas camocrosTenbHas paboTa )13 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 63
Bua kouTpoJs:
DK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEXKyTOUHAS aTTECTALIHS L0 0,3
IToAroToOBKa K SK3aMEHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: JK3aMeH

AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«buosornyeckue HaHOCTPYKTYpbD) (B1.B.16)
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1. IHeap AUCHMIVIMHBI - O3HAKOMUTh CTYJEHTOB C OCHOBHBIMHM KJIacCaMU
OMOJOTUYECKUX MOJIEKYJ, UX CTPOCHHUEM M (PYHKIHMSIMHU, 1aTh MOHATHE O CTPOCHUU U (PYHKIIHMSIX
OMOJIOTHYECKUX HAHOCTPYKTYP B >KMBOW MPHUPOJE HA MPUMEpPE SHEPreTUUYEecKHX IPOIIECCOB B
KJIETKE, MPOLIECCOB TEHEPUPOBAHHUSA, BOCHPUITHS M TE€pPelayd CHUTHAJIOB, MEXAHUYECKOIO
JIBUKCHHUSI.

2. B pe3yabrare wu3yYeHUusi AUCHHUILUIMHBI OOydYalIUiics MO mNporpamMme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmsmMu:

TOTOBHOCTBIO NIPUMEHATh (PYHIAMEHTAILHBIE MATEMATUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM aesteasbHocTH (OIIK-3);

CIIOCOOHOCTBIO HCTOIBh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTEpHUalOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoi, moyaMu, yactuamu u uznydenusimu (I11K-6);

3Hamb:

- CTpOCHHUE, CBOICTBA U OMOJIOTHYECKUE (PYHKIIMU OCHOBHBIX KJIaCCOB OMOMOJIEKYIT;

- CTpoeHHE U pab0Ty HanboJIee BAXKHBIX OMOJIOTHYECKUX HAHOCTPYKTYP;

- MOJICKYJIIPHBIE MEXaHU3MbI BOCTIPUATHS, TIEpeaud U npruemMa MHGOPMAIMU B JKUBBIX
CUCTEeMaXx;

- MOJICKYJISIPHBIE MEXaHU3MbI TIOyUYEHUS] U XPAHCHUS SHEPTUU B )KUBBIX CHCTEMAX;

- MOJIEKYJISIPHbIE MEXaHU3Mbl MEXaHUYECKOTO JIBUYKEHUS B )KMBBIX CHCTEMAX;

ymemy:

- BUJCTHh NEPCHEKTHBbl BO3ZMOXKHBIX OMOJOTMUECKHUX, MEAUIMHCKUX U 3KOJOTHYECKHX
MPUIOKEHUH HAHOTEXHOJIOTHH,

— CaMOCTOSITEIbHO OPHEHTHUPOBATHCS B JIUTEPAType, MOCBALICHHOW MEIUIUHCKUM H
OMOJOTUYECKUM MPUIOKECHUSIM HAHOTEXHOJIOTUH;

- BECTH UAJIOT U COTPYAHUYECTBO C MPEACTABUTEISIMU MEAUIIMHCKUX ¥ OMOJIOTHYECKUX
HayK;

gnadems:

- HaBBIKAMH aHAIIM3a HAYYHO-TEXHUYECKOW JUTEPATyphl B 00JACTH CTPOCHHSI, CBOWCTB,
GYHKIUI 1 BO3MOXHOTO MPUMEHEHHUS HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOKICHUS.

- CIIOCOOHOCTBIO UCTONB30BATh HA MPAKTUKE 3HAHUS O CTPOCHHUH U (PYHKIIMOHUPOBAHUU
OMOJIOTHYECKUX HAHOCTPYKTYP, B TOM YHUCIIE TIPHU pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe cogep:kanue TUCHHUINIAHBI

1. BBenenne. Mecto OMOXMMUU CpeU IPYTUX €CTECTBEHHBIX HayK. OOBEKTHI U3yUCHUSI
omoxumun. CBs3p OMOXMMHHM W HAHOTEXHOJIOTWH. buoMHuMeTHKa. YPOBHU OpTraHU3AINU
Ouojoruueckux cucreM. buonornyeckue OOBEKTbI KaK HAHOCTPYKTYpbl M HAHOMAILIUHBI.
DNEMEHTHBIN COCTaB )KHUBBIX OpraHu3MoB. Oco0ast posTb BOJBI ISl dKUBBIX OPTaHU3MOB.

2. Kinerkm um Bupycbl. OCHOBBI KJIETOYHOM TeOpuHU. [IpOKapuOTBI M 3YKapUOTHI.
Crpoenue, pyHKIMM M XapaKTepHBIE pa3Mepbl KIETOYHBIX CTPYKTyp. CTpoeHHe BUPYCHBIX
gactull. Kmaccudukanus BupycoB. B3aumopeiicTBue BUPYCOB C KIETKOH. JIM30TCHHBIA H
JUTUYECKUN Iy Th. BHPYyCHI Kak MPUPOAHBIE HAHOMAIIIUHEI.

3. bBejJkoBble HAHO00BEKTBHI. AMHHOKHCJIOTHI: OmpeaesieHne, o6mas ¢dopmyIa,
ONTHYECKAasT aKTUBHOCTh. buonormdeckue (yHKnu amMuHOKHUCIOT. CTPYKTypa aMHHOKHCIIOT.
Hezamenumbie aMuHOKUCIOTEL. CTpYKTypa v OMoJoru4eckre (pyHKIUY MEeNTHI0B.

buonornueckne (QyHKIMHM, XapakTEpHbIE pa3Mepbl MOJIEKYl O€NKOB. YPOBHH
OpraHM3ali CTPYKTypbl OenkoB. JleHatypauus. HaHOCTpykTypa KOJIJIareéHOBBIX BOJIOKOH.
Crpykrypa u ¢pyHKIuu remMoriioonna. CTpykTypa U GyHKIUH UMMYHOTJIOOYJTMHOB.

Omnpenenenue, HOMEHKIaTypa W kKiaccudukamus dhepmeHToB. OCOOEHHOCTH NIEUCTBHS
dbepMeHTOB Kak Karaiau3aTopoB. CTpoeHHEe aKTUBHOTO IIeHTpa pepMeHTOB. MexaHu3M neiCcTBUS
dbepmeHTa - Teopusi MHAYLUPOBAHHOTO COOTBETCTBUA. OCHOBBI (P€PMEHTATUBHON KHUHETHUKH:
BIMSHUE Temreparypsl, pH, koHueHTpammu ¢epMeHTa u cyOcrpara. YpaBHeHHe Muxasmuca-
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Menten. Perymsiiust akTUBHOCTH (EPMEHTOB — KOHKYPEHTHOE U  HEKOHKYpPEHTHOE
UHTUOMpOBAaHUE, aAUIOCTEpUYECKas  pPEryysiius, KoBaJieHTHas Moaudukamus. Kackan
(bepMEeHTaTUBHBIX PEeaKINil Ha IPUMepPEe CBEPTHIBAHUS KPOBH.

Kodepmentsr. Ilpumepsr kodepmenToB. DyHKIMM BUTAMMHOB KaK KO(EPMEHTOB.
Hpyrue dyHknuu BUTaMUHOB. [IprMepbl BUTAMHUHOB. ABUTaMUHO3.

4. YrieBoaHble HAHOCTPYKTYpbl. CTpoeHne u Ouonorudeckre (QyHKIMH YIIIEBOJOB.
Monocaxapuael. CTpyKTypHas M ONTHYECKas HM30MEpUS MOHOCAXapHZIOB, JIMHEHHBIE U
muknyeckne ¢Gopmbl. Jlucaxapuabpl — caxapoza M JakTosa. [lonmcaxapuipl: I[EJUTION03a,
KpaxMmay, TJIMKOT€H, WHYJWH, XWTHUH, THAJIypOHOBas KucioTa. HaHOCTpyKTypa KIETOYHOU
CTEHKH PaCTECHUN.

5. Jlunuabl u 6uoJioruvyeckne MeMOpansbl. bruomornueckne GyHKIMKA U Ki1acCUPUKAIIHS
munuaoB. JKupusle kucnotsl. Tpurmuuepunsl. Bocku. @ocdonunuast. CTEpouibl, X0IECTEPHH.
Kaporunouapi. TeprieHsl.

HanoctpykTypa KieTOYHOH MeMOpaHbl — JMIUAHBIA OuCIOi, mnepudepuyeckue u
uHTEerpanbHble Oenku. DyHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TpaHCHOPT: MpocTas U
obneryennas audysus, aKTHUBHBIA TpaHcmopT. Mexanusm neiicteus Na'/K'-macoca. Posb
VMOHHBIX KAHAJIOB B IIPOBEJCHUN HEPBHOTO UMITYJIbCA.

6. HanocTpykTypa M (QYHKIHM HYKJIEHHOBBIX KHCJOT. XHUMHUYECKHH COCTaB
HYKJICMHOBBIX KHCIIOT, a30THCThlie ocHOBaHMs. YmakoBka [IHK, HanocTpykTypa Xpomaruna.
[IpyHIMI KOMIIJIEMEHTAPHOCTH, BOJOPOJHBIE CBA3M MEXAY Aa30THCTBIMM OCHOBAHMSMM.
Hanoctpyktypa nBoitnoit cnupanu JIHK.

CBolicTBa TI'€HETHMYECKOI'O0 KOJAA, CTpOeHME TeHOB. OpraHuszanus TI€HETHUYECKOIO
MaTepuana, CTPyKTYpHbIE T€Hbl U PEryJATOpPHbIE ydacTKH. VIHTpOHBI M 3K30HBI. MyTamuu u
daxTopsl, ux Be3biBaromue. Penapanus JJHK. [Ipumepsr HacneacTBeHHBIX 3a001€BaHUIA.

[Tponieccyl mepemaum reHetnueckor wuHpopmanuu. Perumkamus JIHK, crpoenue
pertukaTuBHOM BWiIKH. Tpanckpunims, padora PHK-momumepassl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u pabora pubocoMbl. OCHOBHBIE CTAIMU MPOIIECCA TPAHCIISAIIAHN.

7. MoJsekyJsipHble MEXaHU3MBbI BOCIIPUATHSA U NepeJadyd HHpopManuu.

HepBHas u rymopanpHast peryisnus opranusma. [lonstue ropmona. OcoOeHHOCTH
JecTBUSL TOPMOHOB. MOJEKYJSIpHBIE MEXaHH3MBbl JIEHCTBHSI TOPMOHOB: MeMOpaHo-
OTIOCPEJIOBAaHHBIM M IUTO30JbHBIM MexaHu3M. Kiaccudukamus ropmonoB. CTpykTypa u
Ouonornyeckue (QYHKIUM HEKOTOPBIX TOPMOHOB TruUmopu3za U mnepudepruuecKux xKemies.
['opMOHaJIbHBIE HAPYIICHUS.

HepBhast perynsmusi, crpoeHue akcoHoB. CTpoeHue M paboTa HEPBHO-MBIIIEYHOTO
cuHarnca, Heipomeauatopsl. Opransl uyBcTB. [loHsiTue peuenropa. CTpoeHUE U MOJIEKYISPHBII
MeXaHU3M pPaboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHW3M pabOTHl CIIyXOBOTO
peuenropa. MonexkyJIsIpHbI MEXaHU3M BOCIIPUSATHS BKycCa Ha IPUMEPE Caxapo3bl.

8. Mexanuueckoe ABu:keHue. CTpoeHne MUKpOTpyOouek. MonekyispHasi CTPyKTypa U
paboTa KJIETOYHBIX pecHUYEK. BpaimiaTenbHOE NBH)KEHUE XTYTHKOB KIETKH («HAHOMOTODY).
Crpoenne MblIIEYHON KieTkd, MuopuOpusiel. HaHOCTpykTypa axkTMHa M MHO3UHA.
MounekyspHbIE MEXaHU3MbI MBIIIEYHOTO COKPAILICHHUS.

9. MoJeky/JsipHble MeXaHM3MbI NpPEBPAlllCcHUS JHEPrHH M BellecTBAa B KMBBIX
cucremax. [lonstue merabonusma, kataboau3Mm u aHabomm3M. LleHTpanbHBIE TyTH OOMEHA.
KiroueBbie MeTabonuThl — mupyBar u anetmwiKoA. Makpospruueckue MOJICKYJIbI.

AdpoOHOE W aHa’poOHOE OKWCICHHE YIJIEBOJMOB. [JMKONMM3, €ro  craguu.
[MupyBatruaporenasnas peakuus. Llukn KpeOca. OOumii MaTepuanbHbBIi U 3HEPreTUYECKHMA
Oaranc a3poOHOTO OKUCIICHUS TITFOKO3BI.

CrtpoeHre u poib MUTOXOHAPUI. MexaHu3M OKHCIUTENbHOro (ochopuiarpoBanus,
COTIPSDKEHHME TIPOIIECCOB OKHUCICHHUS U (ocPOopuaIupoBaHus, poiib MeMOpaHbl. MoleKymspHas
OpraHM3aLMs IbIXaTeIbHON LEMH.
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doTocuHTE3, CBETOBAs M TEMHOBAs CTaIuU. MaTtepuaabHbI U SHEPreTHUYCCKUi OanaHc
dorocunTe3a. CTpoeHue XIJIOPOIUIACTOB, CTPYKTypa XJopodmuia. MexaHu3M CBETOBOU CTaIuu
dotocunTe3a. TemHoBas ctaaus hoTocuHTE3a, UK KanbBuHa.

10. HocTrxkenus U MepCrneKTHBbI pa3BUTUA HAHOOMOTEXHOJIOTHH.
HanoOuotexnonorus.  Bo3mokHble  OuoOnOruueckue W MEOUIMHCKUE  MPHIOKEHUS
HAHOTEXHOJIOTUU U HAHOMATEPHUAJIOB.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositeabHasi padora (CP): 3,22 116
KonrakTHas camocrosiTensHas pabota 399 0,2
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 115,8

Bua koutpoJs:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Ipakruueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 3,22 87
KonrakTHas camocrositensHas pabota 399 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 86,85

Bua xouTpoJis:

3a4eT ¢ OEHKOI - ‘ -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJINHBI

«JIeKTUBHbIE JUCUMILIMHBI 10 Ppusndyeckoi KyabType u cnopry» (b1.B.17)

1. Henp AMCOMIVIMHBI - OBJAJEHUE CHUCTEMOM NPAKTHUUECKUX YMEHMH U HaBBIKOB,
00ecTeunBarOIMX  COBEPIICHCTBOBAHUE  IMCHUXO(DU3UYECKUX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEH HMCMONb30BaTh pa3zHooOpasHbie (GOpMbl (U3HYECKOH KyJIbTYpbl, CHOpTa H
Typu3Ma JJi1 COXPaHEHUS M YKPEIUICHUS CBOEro 370pPOBbS U 370POBbSI CBOMX OJIM3KUX B
MOBCETHEBHON JKM3HM W TPOGECCHOHATBHOU AESITeNbHOCTH; (HOPMUPOBAHHE MOTHBAIIMOHHO-
[EHHOCTHOTO OTHOIIEHUS K (U3NYECKON KyJbType, (PU3MUYECKOMY COBEPILIEHCTBOBAHHUIO U
CaMOBOCITUTAHUIO, YCTAaHOBKAa Ha 3J0POBBIA 00pa3 >KWU3HMU;, OOYYECHHE TEXHUYECKHUM U
TaKTUYECKUM IIPUEeMaM OJIHOTO U3 BUOB CIIOPTA.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI OOy4Yawluiicd N0 mporpamme
0akajiaBpuaTa J10JIKeH:

Obaaoams crienyromumMu o0mekynsTypHbiME (OK) KoMIeTeHIUSIMHU:

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeACTBAa (U3MYECKON KYyJIbTYpHl IS
obecrieueHus MOJTHOIICHHON COIMaabHOM 1 mpodeccnoHanbHOM nearenbHocTH (OK-8);
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3namo:
- HayYHO-TIPAaKTUYECKUE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;
- BIIUSHHUE O3JIOPOBUTENIbHBIX CUCTEM (PU3UYECKOTO BOCIIUTAHUS Ha YKPEIUICHUE 3/J0POBbS,
npoHIAKTUKY MPO(HECCHOHAIBHBIX 3a00JI€BaHUN U BPEAHBIX PUBBIUCK;
- C1IOCOOBI KOHTPOJIS M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3HMUECKON OArOTOBICHHOCTH;
- TMpaBWjia W CIOCOOBI IUIAHUPOBAHUS WHAMBUAYAIBHBIX 3aHATHA Pa3IUYHON IIeJIeBOI
HaIIPaBJIECHHOCTH;
- cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneena.
Ymemy:
- BBIIOJHATh WHIMBHIYaJbHO MOJOOpaHHBIE KOMIUICKCHl MO (DU3MUYECKOW KyNbType H
Pa3JINYHBIM BHJAM CIIOPTA;
- OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma M COOJI0JaTh MpaBuiIa
TUTHEHbl U TEXHUKH 0€30I1acHOCTH;
- OCYLIECTBISTH TBOPUECKOE COTPYJHHMYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHIM
(U3UYECKON KyJIbTYPOU U CIIOPTOM;
- BBITMOJIHATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemy:
- CpeaCcTBaMM M METOJaMH YKPEIUICHUS HHIUBUAYAIBHOTO 30POBbS, (PH3UUECKOTO
CaMOCOBEPILICHCTBOBAHMUS;
- JIOJDKHBIM YPOBHEM (DPU3UUYECKON MOJATOTOBICHHOCTH, HEOOXOIMMBIM Il KAYECTBEHHOTO
YCBOEHHUS NPO(EeCcCHOHATBHBIX YMEHUH M HaBBIKOB B IMpoliecce oOyudeHus B By3e, AN
oOecrieyeHHsl TOJIHOIIGHHOW COIMAJIbHOM M TPO(EeCcCHOHATBHON JAEATENbHOCTH IMOCTe
OKOHYaHUS Y4eOHOr O 3aBEICHUS;
- TEXHUYECKUMU U TAaKTUYECKUMH HABBIKAMHU B OJJHOM U3 BUJIOB CIIOPTA;
- HUCMOJb30BaTh NPUOOpPETEHHbIE 3HAHMS M YMEHHUS B MPAKTUYECKOM NEATEIbHOCTH U
MTOBCEIHEBHOM KU3HU.

3. KpaTkoe coaep:xanue TUCHHUIIHHBI

[IpenycMoTpeHbl TpakTUYeCKHE 3aHATHA oOydaromierocs B OakanaBpuate IO
nucuuIinae «@u3uueckasa Kyavmypa u cnopm (I1eKmueHvle OUCUUNIUHBL)» B 00beme 328
akaj. yacoB / 246 acTp. yacoB B T€UEHHUE IIeCTH cemecTpoB (mo 32 akan. 4. B 1 u 6 cem., mo 66
yac. B KaxaoMm 2, 3, 4 u 5 cemecTpax).

KoHTpoip ycneBaeMOCTH CTYIAEHTOB BEIAETCSI 10 IPUHATOM B  YHHUBEPCUTETE
pEUTHUHTOBOM CUCTEME.

IIpakTHYeckHe 3aHATHA.

Kaxpiit pazaen nporpaMMbl UMEET B CBOCH CTPYKTYPE MPAKTUUECKUE 3aHSITHUS.

[TpakTyeckuii pasaen mporpaMmbl peaan3yercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX TpyMIax 1o oomieil Gu3nIecKoi MmoAroToBKe M M30paHHBIM BHIaM CIIOPTA.

[Ipaktnyeckne (y4eOHO-TPEHUPOBOYHBIE) 3aHATUS  Oa3UPYIOTCS HAa  HIMPOKOM
UCIIOJIb30BAHUHA TEOPETHUYECKUX 3HAHMM M METOAMYECKUX YMEHHU, Ha IPUMEHEHUU
pa3HooOpa3HbIX CPeACTB (PU3UUECKON KyJIBTYpBl U CIIOPTA, CHOPTUBHOM M MPOQecCHOHAIHHO-
MPUKJIIAJHON MOATOTOBKH CTYAECHTOB.

[IpakTHyeckue 3aHATUS TOMOTAIOT MPHUOOPECTH OMBIT TBOPYECKOH IMPaKTHUECKOU
JEeSTEIbHOCTH, Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DU3UYECKOM KyJIbType U CHOpPTE B LENSIX
JOCTIDKEHUST  (DU3MYECKOro coBepIIeHCTBAa. IlOBBIIAIOT ypOBEHb (PYHKUMOHAJBHBIX H
JIBUTATEIBHBIX CIIOCOOHOCTEH, HANPaBIEeHHO (POPMHUPYIOT KaUeCcTBa U CBOMCTBA JTMYHOCTH.

[IpakTudeckue 3aHIATHS COCTOSAT W3 CHEIHATBHOW (DU3MYECKOW TOATOTOBKU H
COpPEBHOBATEJIBHON MTOATOTOBKH.

Kpureprem ycnemrHocTH OCBOCHHUsI y4eOHOTO MaTepHalia sBJSIETCS SKCIEpTHAs OLIEHKa
NIPENOIABATENSA, YUYUTHIBAIOIIASL PecYIAPHOCIb NOCEUIeHUA 00A3ameNbHbIX NPAKMUYECKUX
3auAmMuUI, BbHIIIOJHEHUE YCTAHOBICHHBIX HA JAHHBIM CEMECTP KOHTPOJbHBIX HOPMaTHBOB
(TectoB) o0ImIeH (HU3NIECKON U CIOPTUBHO-TEXHHUYECKOW MOATOTOBKU HJISi OTACIBHBIX TPYIIII
Pa3JIMYHON CIIOPTUBHOM HAIIPaBIEHHOCTH.
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C menplo ompeaesneHus] TPYIIbI 3J0POBbs OOy4YaIOIMUXCsA, B Hadaje ydeOHOTO rojaa
kKadeapa (U3NYECKOTO BOCIUTAHHS KOHTPOJMPYET NPOXOXKACHUE CTYACHTAaMH BpadyeOHOTrO
KOHTPOJISI, TPHHUMAs MEIUIIMHCKUE 3aKIIOUEHHUS O TPYMIe 3J0pPOBbs IS 3aHATHH 10
buU3NYECKON KyIbType M CHOPTY M3 TOPOJICKHUX IMOJUKIMHUK MO MECTY KHUTEIbCTBA CTY/ICHTA,
I'TT Ne 219, MemMIIMHCKMX UEHTPOB, HMMEIOIMMX JIMIEH3UID Ha MpaBO NPEAOCTaBICHUS
MEIUIIUHCKUX YCIYT.

[To pesynpraraM METUIIMHCKOTO OCMOTpa MPOUCXOIUT PACIPECIICHHE CTYACHTOB II0
y4eOHBIM OT/ICTICHHSIM.

B ocrosnoe oTaenenne pacnpenenstoTcs CTyJASHThI, HA OCHOBAaHUM JaHHBIX BpaueOHOTO
KOHTPOJISL, UMEIOIINE OCHOBHYIO UJIU MOJATOTOBUTENIbHYIO TPYIIITY 310POBbSI.

CTyneHThl, TIOJYYUBIINE CHCHHATBHYI0 MEAMIIMHCKYI0 Tpymmy «A» wm  «by,
paclpenensioTcsl B cneyuaivbHoe Meoduyunckoe otaeneHue. Jlns  ykazaHHOW KaTeropuu
CTYJICHTOB pa3paboTaHa OT/Ae/IbHAs IporpamMma.

B cnopmuenoe otnenenue 3auncnsitOTCs CTYIEHThI, UMEIOIME CIIOPTUBHBIE pa3psiibl WU
XOpOIIyI0 (PU3MUECKYIO TIOATOTOBKY, ITO3BOJISIONIYI0 MM OBITh 3a4HCICHHBIM B COOpHBIC
KOMaHJIbl YHUBEpPCUTETA MO PA3IUYHBIM BUJAM crnopTa (MEIUWLUMUHCKAas Tpynmna 3J0pOBbI —
OCHOBHAs WJIM TIOJITOTOBUTEIIbHAS).

Ne Pazgen nucuIuiMHb Bcero, Yacos
/11 aKaJeM. Y. 113
1. | Pa3zgen 1. OcHOBBI MOCTPOEHUS 68 68
03/10POBHUTEIbHOM TPEHUPOBKHU
1.1} O3gopoBuTENBbHAA HATPABIEHHOCTh — KaK 17 17
BOXHEUIIIMNA IPUHIUIT CUCTEMBI (PU3HUYECKOTO
BOCIIUTaHUS
1.2} OcHOBBI NOCTPOEHNUS 03JOPOBUTEILHON 17 17
TPEHUPOBKH
1.3} ®u3KyabTypHO-0340POBUTEIbHBIE METOIUKH U 17 17
CUCTEMBI
1.4 O1ieHKa COCTOSIHUS 3/I0POBbSI 17 17
2 | Pa3znea 2. J/IBurarejibHbl€ BO3MOKHOCTH 224 224

YyeJioBeKa — BOCIUTAHUEe (PU3HIeCKUX
KkauectB. BOCKI'TO

2.1, IlosBnenue u BHeagpeHue kommiekca ['TO 56 56
2.2] Bocrintanue (Gpu3NYECKUX KauecTB 56 56
00yJaronmxcst
2.3) Bocrnuranue rudOkocTa 56 56
2.4) ITonBMKHOCTE ABUTATEIILHOI'O HABEIKA. 56 56
B3aumocBsi3b (GM3MYECKUX KAYEeCTB
3 | Pazmen 3. Meroauka opranu3anuu u 36 36

NPOBe/ICHUS CIIOPTUBHBIX COPEBHOBAHUI 1
(GuU3KYIBTYPHO-MACCOBBIX MEPONIPUSATHIA.
JdTHKA PU3NYeCKOH KYJbTYPbI H CIOPTA

3.1| XapakTepucTruka CIOPTUBHBIX COPEBHOBAHUM U 9 9
(U3KYIBTYpPHO-MACCOBBIX MEPOIPUATHI
3.2] Opranu3zanus CIOPTUBHBIX MEPONPUATUN 9 9
3.3| HpaBcTBEHHBIE OTHOLICHHUS B CIIOPTE 9 9
3.4| IlpodunaxTrka HapyIICHUI CIIOPTUBHOM 3TUKH. 9 9
BAJIA
UTOro 328 328

107




4. O0beM y4eOHOI TUCUMIIIMHBI

B 3aueTHEBIX B akazem.

Buapt yaeGHO# paboThI €IUHNLAX qacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY - 328
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: - 328
[Tpaxtuueckue 3ausatus (113) - 328

Bua xontpoJs: 3aver - -

B 3auetHbIX B actp.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY - 246
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS - 246
[Tpaxtuueckue 3ausatus (113) - 246

Bua xontpoJs: 3ader - -

4.4.3 IncuMnJMHbI BApMATHBHOM YacTH (IMCHUILIHHBI 110 BHIOOPY)

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«Pycckuii Aa3bIK U KyJbTYypa peun» (b1.B.J[B.01.01)

1. 1. Hear aucuuniaunbl - TOBBIMICHHE OOMIEH HMPOQPECCHOHAIBHOW KYJIBTYPhI
pedeBoro OOLIEHHS CHEHaluCcTa, CIIOCOOHOTO pEealn30BbIBATH CBOM KOMMYHUKATHBHbBIE
NoTpeOHOCTH B COBPEMEHHOM OOIIECTBE Ha OCHOBE NPUHIUIOB A(PPEKTUBHOCTH,
KOMMYHHKATHUBHOM 11€71€CO00Pa3HOCTH M KOM(OPTHOCTH, JTUYHOTO JOCTOMHCTBA, BHICOKOM
o0uieit u mpodeccnoHanTbHOM KYJIbTYPBhI, YBaKEHUS K JPYTHM JIFOJSM.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI OOy4YamlIuiicsi 1O Mporpamme

0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusAMH:

CIIOCOOHOCTBI0O K KOMMYHHKAllMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIS PEIICHUs 3a/7ad  MEKIUYHOCTHOTO H  MEXKKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CIIOCOOHOCTBIO UCIONB30BaTh COBpPEMEHHBbIE WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJOTHH, TJ100alibHble WH()OPMAIIMOHHBIE pecypchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacyeTHO-aHATUTHYECKON NIEeATEeIhbHOCTH B O0OJIACTH MAaTEpUaJOBECHUS ¥ TEXHOJIOTHH
marepuanon (I1K-1);
3HATh:

- OCHOBHbBIEC TOHSTHS NUCUUIUIMHBL: fA3bIK, peub, MeKCcm, (QYHKYUOHATbHbIe CMUNU, Dedesas
cumyayusi, A3b1K08Asl TUYHOCTb,

- cnenu(uKy yCTHON M MUCBMEHHOM peun;
- 0COOEHHOCTH COBPEMEHHOM COIIMOIMHIBUCTUYECKOM CUTYAIIUH;
- ATUKY U 3THUKET MPOoeCCHOHATHLHOTO PEUEBOTO OOIICHHUS;

- crenu(uKy HaAyYHOTO SA3bIKa, KaHPhl HAYYHOTO CTUJISI peUd, KOMIO3ULIMOHHYIO CTPYKTYpYy U
cpeactBa opopMIICHUST HAYIHON PabOTHI;

- 0COOEHHOCTH O(UIINAIBHO-IEI0BOIO CTUIISL, IPABUJIA COCTABIECHUS T0KYMEHTA;
- HOPMBI JINTEPATYPHOTO SA3bIKA;

- IIpaBHJIa IOATOTOBKHU TEKCTOB pa3HbBIX BUJ0B HY6J'II/I‘IHOI‘O BBICTYIIJIICHHS, ITPUCMBIL Y6e)KI[eHI/I${
" 3aKOHbI KOMMYHHKAIIUH,
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yMeThb:
- JIOTUYECKH BEPHO, apTyMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U MHUCbMEHHYIO peyb;
- TpaHchOPMUPOBATH MUCHMEHHBIN TEKCT B YCTHYIO (hOpPMY pedH;

- CO3JaBaTb Ha OCHOBC HAYYHOTO IMPOU3ZBCACHUA BTOPHUYHBLIC KAHPbI NMHCHbMCHHOTO TCKCTa
(TutaH, TE3WCHI, aHHOTAIHIO, pedepar), Ciemayst HopMaM HaAyYHOUW peuw;

- COCTaBJIATH JIE€JIOBbIE JOKYMEHTbI B COOTBETCTBUU C HOPMATUBHBIMH TPEOOBAHUSAMU;
- OTJIMYATh KOJU(PHUIMPOBAHHYIO PeUb OT HEKOIU(PUIIMPOBAHHOM;
- HaXOAWTb B TEKCTE PEUYEBbIC OMINOKHU M YCTPAHATh UX;

- AaHAJIM3UpPOBaATh TCKCT C TOYKHU 3pCHUA CTHUICBBIX OCOOEGHHOCTEH U MCIIOJb30BaHUS
I/I306paSI/ITeJIBHO-BBIpaSI/ITeJILHBIX CpCACTB SA3bIKa,

- COCTaBJIATH TEKCT IMyOJIMYHOTO BHICTYTIJICHUS PA3HBIX KAHPOB;

- BBICTYNAaTh MyOJUYHO U YYaCTBOBAThH B AUCKYCCUU;

BJIA/IETh:

-HaBBIKAMH IPAMOTHOTO MMChMa Ha rOCYJapCTBEHHOM PYCCKOM SI3BIKE;

- KyJbTypo#l nmpodeccuoHaIbHO-IEeT0BOM U HAYYHOW peur B TUCbMEHHOW U YCTHOU (popme;

- HaBbIKaMH 3P (PEKTUBHON KOMMYHUKALUHN B Y4eOHOH M NMpO(hecCHOHAIBHON NeATeIIbHOCTH
(TyOIMYHOTO BBICTYIUICHUS, apTyMEHTAIIUH, BEJICHUS TUCKYCCHN).
3. KpaTkoe cogep:kanue QTUCHHUIIAHBI

Pazoen 1. Beeoenue 6 npeomem
1.1. Pyccknii fI3bIK M KYJbTYpa peydd Kak NpeAMeT, KAK COCTABJIAKINAS KU3HEHHOr0 U
npo¢eccuoHAIBLHOIO ycnexa. 3ajjauu U MEcTo Kypca B MOATOTOBKE OakasiaBpa, CIeHaniucTa u
maructpanTta. [Ipobiiema mpecTika M MpaKTHUECKOW BOCTPEOOBAHHOCTH PEUYEBON KYJIBTYPHI B
Hamie BpeMs. OcCHOBHbIE TOHATHS Kypca BinsHue s3pika Ha (QOPMHUpPOBAHUE JMYHOCTU
YEJIOBEKA, IOHSATHE A3bIKOGAA JIUYHOCHID. Hcropuueckue CBENEHHUS O PYCCKOM S3BIKE.
CoBpeMenHas pedeBas cutyanus koHa XX — Hagana XXI BB.: paspyuienue opdorpapuueckux
U CTUJIMCTUYECKUX HOPM, CTPEMHUTEINBHBIN POCT OIINOOK, H3MEHEHHE Op()OIMHUUECKUX HOPM.
1.2. KoMnoHeHTBI cHTyanuu O0LIEeHUsI U YCIeIHOCTh KOMMYHUKauuH. [louatus oduenue u
peuesaa cumyayua. llenn oOmeHus (KOMMyHHKATUBHBIC Iienn). PedyeBbie OmMUOKU H
KOMMYHHMKATHBHbIE HEyJaud, BO3MOXKHbIE HUX MPUYUHBL. KOMMyHHKaTHBHAs KOMIIETEHLUS
Hocutens PSl — ymeHHe CTpOUTh M BOCIHPHUHMMATH YCTHBIE M IMHUCHbMEHHBIE TEKCTHI Pa3HBIX
KAHPOB B PA3IMYHBIX CUTyalMAX OOIIECHHs, TEM CaMbIM JOCTUraTh CBOMX LieJed, He Hapyllas
NPUHIUIIOB KYJIBTYPBI, MOPaJIH, KOMMYHHUKAaTHBHON KOM(OPTHOCTH.
1.3. MHoroo6pa3ne A3bIKOBBIX cpeacTB. OTOOP AZBIKOBBIX CPeICTB, o00ecneYnBAIOLIUX
3¢ PeKTUBHYI0 KOMMYHUKALUMIO B ONpeleJeHHON CUTyalnMu. THUIBl pEYEBBIX CUTYyalMd M
(YHKIMOHATIBHBIE PA3HOBUAHOCTH COBPEMEHHOI'O PYCCKOTO si3bika. DopMbl peun (MUCbMEHHAs
U ycTHast) U ux cnenuduka. Monosnor u auanor (noxusor). @yHKIHMOHATIbHbIE CTHIIN (HAYYHBIH,
opHUIINATBEHO-ICTTOBOH, MMyOTHITUCTHICCKUN ).
Pazoen 2. Kynomypa nayunoii peuu u 0e1060ii peyu
2.1. JIuarpuctuka Hay4dHoro Ttekcra. OCOOCHHOCTH HAy4YHOTO CTWISI peud. TepMUHBI,
0COOEHHOCTH HAYYHOM TepMUHOJIOTUH. Pa3HOBUIHOCTH HAYYHOTO CTUJIS (COOCTBEHHO HAYYHBIH,
y4eOHO-HAyYHbIH, Hay4YHO-MH(OPMAIIMOHHBIA, HaydHO-nyOmumuctuyeckuii). Cnemnuduka
UCIIOJIb30BAaHUS 3JIEMEHTOB PA3JIMYHBIX S3bIKOBBIX YPOBHEH (JIEKCHUECKOTO, MOP(OIOrHYECKOTO,
CHUHTAKCHUYECKOT0) B HAYYHOU peyu.

1.2. Odopmienne HayyHol padotbl. OpraHusanus HayyHOro TEKCTa. Buasl kommpeccuu
HAy4YHOTO TEKCTa: KOHCIIEKT, IJIaH, TE3UChl, BUABI pedeparoB. XKaHpbl yCTHONH HAy4dHOH peyu.
Kpatkas xapakrepuctuka pedepaTuBHOIO COOOIIECHNUS, JIEKIMH U JOKJIaa.

1.3. OcoOennocTn opuMIHAIBHO-1€J0BOr0 cTujs. IlncbMeHHble (OpMBI 1€JI0BOI peun.
OdunnanbHO-AETOBOM CTHIIb pPEYH, €ro JIEKCUKO-TpaMMaTH4YeCKHe OCOOEHHOCTH, peyeBbIe
KJIMILE; €T0 PAa3HOBUAHOCTU (MOACTHIIM) U cdepbl (YHKIMOHUPOBAHUS (aIMHHUCTPATHBHAS,
MpaBoBas, JWIUIOMATHYECKasi), JKaHPOBOE pa3HooOpasue. HoBwie sBIEeHHUA B OQUIIMATBHO-
JIEIIOBOM CTHIIE.
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JKaHpbl MUCHhbMEHHOW J1€I0BOM KOMMYHHUKAIMHU. JJOKyMEHTBI JUYHOTO TOJIb30BaHUs (3asBJICHHE,
pacmuicka,  JTOBEPEHHOCTh,  XOJaTaiicTBO,  aBToOWorpadus,  pestome).  CmyxeOHas
KOPPECTOHICHIIUS (JI€JI0BOE MUCHMO U €r0 BUJIbl, THCTPYKIIHS).
1.4. Ycrubie ¢opmbl aenoBoii peun. OCOOCHHOCTH YCTHOW JI€JIOBOM pedn (CoueTaHme
3JIEMEHTOB MpPO(ecCHOHATBHOTO, JEJIOBOrO0 U  pa3roBOPHOrO  sA3bIKOB). HarumonanbHbIe
0COOEHHOCTH PYCCKOTO PEYEBOT0 ATHKETA U JIETIOBOI peyeBON ITHKET.
Pazoen 3. Hopmamuenwiii acnexkm Kyabmypol peuu
3.1. OnpenejieHue HOPMATUBHOCTH M BAPUAHTHOCTH. Opdornuyeckue HOPMbI PYCCKOro
JUTEPATYPHOIO $13bIKAa. SI3pIKOBasi HOpMa, €€ poJib B CTAHOBJIEHUU U (PYHKIIMOHHPOBAHUU
pPYCCKOro IUTepaTypHoro sizbika. OnpeneneHue NOHATHN Koaudukanus v GakTop COLUaIbLHOTO
npectuka. IloHATHE BapMaHTHOCTH SA3BIKOBOM HOPMBI. IIpaBHMIBHOCT M MacCTEpPCTBO PEUH.
PazHoBHIHOCTH S3BIKOBBIX HOpM. [Ipon3nocurensubie HOpMEI PS (opdoamus).
3.2. Jlekcuueckue HopMbl PJISI, npuuuHbl UX HapylmeHusl. 3HAYEHUE CJIOBA U JIEKCUYECKas
coueTaeMoCTh. TOUHOCTh PEUH: NMPaBUIBHOCTH BHIOOpA CJIOBA U3 Psa €AUHULL, OIU3KUX eMy 1O
3HAUEHUI0 WM 10 (QopMme (CHHOHHUMBI, MapOHUMBI, OMO(OHBI). DYHKIIMOHAIEHO-CMBICIOBAS
MPUHAIC)KHOCTh  CJIOBA. YMECTHOCTb HCIOJB30BaHHMS CJIIOBA B TOM WM  HMHOMU
KOMMYHUKATUBHOM cuTyauud. WHOSI3bIYHBIE CJIOBA B COBPEMEHHOM PYCCKOM  peyH.
PacnpocTpanenHble JeKkcudyeckue OMIMOKH: TUIeoHa3M M TaBtosorus. Pycckas ¢pazeonorus u
BBIPA3UTEIBLHOCTh PEUH.
3.3. I'pammaTuyeckne HopMmbl PJISI, caywyam ux Hapymenus. OCOOEHHOCTH PYCCKOTO
cioBooOpazoBanusi. Ctporoe coOnoaeHre MOP(OIOTHYECKMX HOPM COBPEMEHHOTO PYCCKOTO
a3bIKa. TpyaHbIe Cilydan ynoTpeOIeHHs] IMEH CYIIeCTBUTENbHbBIX. VI3MeHeHs, POUCXOsIINe B
yOOTpeOIeHUH YHUCIUTENbHBIX. CHHTAaKCHYECKHE HOPMBL: TpPYAHBIE CIIydad HWMEHHOTO U
riarojgpHoro ynpasieHus. CoriiacoBaHue NOJUIEKAIIer0o M cKazyemMoro B (Qopmax uwucia.
VYnorpebienue 1eenpruuacTHbIX 000POTOB.
3.4. Opdorpapuyeckne u nyHKTyaumoHuole Hopmbl PJISI. Opdorpaduueckune u
IyHKTYallMOHHBbIE HOPMBI, AKTyaJIbHbIE [JIs JEJOBOTO MHChMA: NPABONMCAHUE IPUCTABOK,
cyQPUKCOB U OKOHYAHMIA Pa3HBIX YaCTEH peyuH, MPEJIOTOB, YACTHUII, YIOTPEOICHUE MPOIUCHBIX
OyKB, ynoTpebieHue 3HAKOB MPETMHAHUS B TIPOCTOM U CII0)KHOM TPEIOKCHHSIX.
Pa3zoen 4. Ilpasuna noozomoexu nyoauuno2o viCmynjieHus.
4.1.IlpaBuyia NOATOTOBKM NYOJMYHOI0 BBICTYIUIEHUST — MoHojJora. OcobGeHHoCTH
nyOIUIIUCTUYECKOTO CTHIIS peud. [loHATHE yCTHOrO MmyOIMYHOTO BBICTYIUICHHUS, €TO0 BUABI U
oOuie TpeOoBaHHS K TMOJATOTOBKE ITyOJMYHOTO BBICTYIUIEHHUSI B 3aBHCHUMOCTH OT I€NU
BBICTYIUICHHUS: WH(OPMAIIMOHHOE (M PEKIAaMHOE) BBICTYIUICHHE, MPOTOKOIBHO-ITHKETHOE U
npaBWiia TOATOTOBKA TMO3APAaBUTEIBHBIX W  MPUBETCTBEHHBIX pedeil. OcoOeHHOCTH
apryMeHTHpYIoIIeH (yOekaaromniei) peun, BUabl yOekaaronen pean
4.2. OCHOBBI MOJIEMHYECKOT0 MacTepcTBa. Pojb MyOJMYHBIX NHCKYCCH B COBPEMEHHOM
obmectBe. [lonarue cropa, ero nenu u Buabl. [loAroTOBKa K IWCKYCCHU U MPaBUIA YYaCTHs B
HEH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbIX B akanewm.

Bunsl yueOHoI paboTh eAMHMIIAX yacax
O0mas TpyA10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 2,0 72
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) - -
[Ipakruueckue 3anstus (113) 0,89 32
CamocrositeabHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas paboTa 111 0,2
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 39,8
Bua xouTpoJs:
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3auer - -

B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 24
Jlexumm (Jlek) - -
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KonrakTHas camocrositensHas pabota L11 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIIMHBI ’ 29,85
Bua koutpoJs:
3auer - -

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«Kyastyposorus» (b1.B./1B.01.02)

1. Heap IMCUMIUIMHBI - TPHOOPETEHHE CTYJIEHTAaMHU KOMIUIEKCHBIX 3HAHUU O
MPHUHIIAIAX ¥ 3aKOHOMEPHOCTSIX (DYHKIMOHUPOBAHUS KYJIbTYphl B 00IIECTBE, (OPMUPOBAHKE
HIMPOKOTO CIEKTpa LIEHHOCTHBIX OpHUEHTAlMi, BOCIHUTAHUE TEPHUMOCTH U YBAXKEHUSA K
CUCTEMaM UJEAJOB W IEHHOCTEH Jpyroro KyJbTypHOTO THIA, WHTEIUIEKTyalbHOE U
HPABCTBEHHOE Pa3BUTHE CTY/ICHTOB.

2. B pe3yabrare wu3yvYeHusi AUCHUIUIMHBI O0y4YawIUMiici MO mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerenmmsamMu:

CIIOCOOHOCTBI0O K KOMMYHHKAIlMM B yYCTHOM M THCHbMEHHOW (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pEIIeHHs 3a/Jad MEXJIUYHOCTHOTO U MEXKYJIbTYPHOIO
B3aumozeiictaus (OK-5);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpPEMEHHbIE WH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJOTHH, TJ00abHbIE WH()OPMAIIMOHHBIE PECYpCchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacyeTHO-aHAJIUTUYECKON JIeATEeIbHOCTH B 00JacTHM MAaTepUajoBElIeHUs U TEXHOJOTHH
marepuanon (I1K-1);

3Hamb:

- IOHATUMHBIN armapaT KyJbTypOJOTUU; TEOPETUUECKUE OCHOBBI KYJIbTYPOJIOTHUU; YMETh
O00BSACHUTH (PEHOMEH KYJbTYpHhI, €€ POJIb B YEIOBEYECKOUN KUZHEAEATEIIbHOCTH; (POPMBI U TUIIBI
KYJbTYPBI; CIIOCOOBI MPUOOPETEHUS, XPAHCHHUSI U TIEpeJadl COITMOKYIBTYPHOTO OIBITa; Oa30BbIC
LHEHHOCTHU KYJbTYPbI; TEOPUIO U UCTOPUIO MEXKKYJIBTYPHON KOMMYHUKAILIUU;

ymemy:

- TpUMEHSATHh TOJNyYeHHBbIE 3HAHUS B IIpoliecce; 00JafaTh KyJIbTYPOJIOTHYECKON
KOMIIETEHTHOCTBIO, IPEIINOJArarllel Haaudue ONPEAECICHHOM COBOKYIHOCTH 3HAHUM;
CaMOCTOSITENIbHO OCBaMBAaTh LIEHHOCTH MUPOBOIl U OTE€UECTBEHHOU KYJIbTYPbI;

enaoemn:

- COBOKYIHOCTHIO 3HaHUM, 00ECNeUYMBAIONIMX HIMPOKYIO SPYIULMI0 U KYJIbTYpPHBIN
KpPYyro3op; HAaBBIKAMU MPOAYKTHBHOTO JEIIOBOTO OOINEHUS C TPEICTABUTEISIMUA Pa3TMYHBIX
KYJbTYpP; YBaXEHHEM K KyJbTYPHBIM LIEHHOCTSIM.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

OcHoBHBIE TIpOOJIEMBI TeOpuU KyibTypbl. KymbTyponorus kak Hayka. [IpoGiema
MPOUCXOKICHUS U ONpEaeeHHs] KyJIbTypbl. CUCTEMa KyJNbTYphl, CTPYKTYpHasl 1I€JIOCTHOCTh U
3aKOHOMEPHOCTH (PYHKIIMOHUPOBaHUA. Mojenu cucteMHoro noaxozaa. KympTypa kak 3HaKOBO-
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CUMBOJIMYECKasi cucTeMa. JlMHaMuKa W THUMOJOTH3auus KyJIbTypbl. [IpoGieMbl nuHaMuKu
KyJabTypbl. Tunosnoruzanus KyiabTypsl. [IoHSATHE COBpEMEHHON KyJIbTYPBI U POJb POCCUHCKOU
KyJbTYpHI B €€ JanbHeieM pa3Butud. [lomudoHuss MUpOBO# KyabTyphl. MUp KyJIbTYpPHI U €€
KyJIbTypHbIE MHpBL. B3auMonmeicTBHE KyJIbTyp: OCOOEHHOCTh, B3aUMOCBS3b, JMAJIOT.
JloMUHAHTBI KyJIbTypHOTO pa3Butus Poccum.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax

OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 0,89 32
Jlexuuu (Jlek) - -
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas paboTa 111 0,2
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 39,8

Bua xonTpoJis:

3auer - -
B 3auernbIX B actpos.

Bunsl yueOHoI paboTh eAMHMIIAX yacax
O0mas TpyA10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHY 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 24
Jlexumnm (Jlek) - -
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas paboTa 111 0,15
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 29,85

Bua koutpoJs:

3auer - ‘ -

AHHOTAIUA padoyeil MPOrpaMmMbl AUCHUNIHNHBI
«BbluucanTeIbHASE MATEMATHKA B MaTePUAIOBEeIeHNU U TEXHOJIOTHH
HaHoMaTepuaJoB U HaHocucTtem» (b1.B./1B.02.01)

1. Heab AUMCHMIVIMHBI - JaTh CTYAEHTaM TEOPETUYECKUE 3HAHUS U HAYYUThH
MPAKTUYECKUM YMEHHUSM M HaBBIKAM HCIOJIb30BAaHUS COBPEMEHHBIX MAaTEMaTHYECKHX METO/I0B
pacueToB, pacyeTHBIX HCCIICOBAHUM, aHAIW3a, ONTHUMM3AIMUA HWHXXEHEPHBIX IPOILECCOB C
npuMeHeHueM s3bika Python nns pemienus mmpokoro Kpyra 3aiad  BBIYHCIHUTEIbHOU
MaTeMaTHKH.

2. B pe3yabrare wu3yYeHUsl JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
O0akajiaBppuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3aJayd NpOo(ecCHOHATBHOW JeATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJIbTyphbl C IPUMEHEHHEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(OpPMAIMOHHON
6e3omacuoctu (OIK-1);
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TOTOBHOCTBIO IIPUMEHATh (PyHIAMEHTAJIbHbIE MaTeMaTUYECKUE, ECTECTBEHHOHAYUHBIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensaocTu (OIK-3);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpPEMEHHbIE WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00aNbHbIe HWH(POPMALMOHHBIE pPECypChl B HAYYHO-HCCIEIOBATEIbCKOH U
pacyeTHO-aHAJIUTUYECKON JIeATEIbHOCTH B 00JacTHM MAaTepUajoBElIeHUsS U TEXHOJOTHH
marepuanon (I1K-1);

3namo:

- BBIYUCIUTEIbHBIE W QITOPUTMUYECKHE AaCHEKThl, HEOOXOAMMBbIC Ui NPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMITbIOTEpHOM MaTeMaTHKH, B yacTHOCcTH Python;
- METOJIbl ¥ aJITOPUTMBI JUIsl pEIICHHSI HHKEHEPHO-TEXHUYECKUX PAaCUETHBIX 3a]1a4;

Ymemp:

- (hopManu30BaTh 3a/1a4M BEIYUCIUTEILHOW MaTEeMaTHKH;

- TMPUMEHATh TIOJy4YEHHblE 3HAHHUA TMPU PEUICHUH TPAKTUYECKHUX HHKEHEPHO-
TEXHUYECKUX PACUETHBIX 3a/a4 BBIYACIMTEIBHOM MaTeMaTWKH, C  HCIIOJIb30BaHHEM
COBPEMEHHBIX CUCTEM KOMITbIOTEPHOM MaTeMaTHKH, B yacTHOCcTU Python.

Braoemy:

- MeToJAaMHM TPHUMEHEHHUS COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOH MaTeMaTHKH, B
yactHOocTH Python;

- CHOCOOHOCTBIO TOCTAaHOBKHM W PEIICHUS HH)KEHEPHO-TEXHUYECKHX pPaCUYETHBIX 3ajay
BBIYUCIUTEIFHOW MaTeMaTHKH M HaBBIKAMHM HMHTEPIPETAlMUd W TNPUMEHEHHs IOJy4YaeMbIX
pe3yNbTaToB.

3. KpaTkoe comepxanue Q1 CHUNIIHHBI
Beenenune. Lean u 3amaun kypca. Kparkas xapakTepuCTHKA YMCJIEHHBIX METOJI0B M MX
ocodennoctu. IlpodGiembl U pemeHusi. 3a7ayd U MECTO Kypca B MOATOTOBKE OakajaBpa IO
HaIPAaBIICHUIO.

Pa3nea 1. IIKM Python u oco0eHHOCTH ero peaau3anuy JJIs pellieHUsl pacuyeTHbIX 3a1a4 B
XMMHMHU U XUMUYECKOI TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIA SA3BIK IMPOrPAMMHPOBAHUS Python: 0630p.
Oco0eHHOCTH U CBOWCTBAa 00BEKTHO—OpHUeHTHpoBaHHOTO TTporpammupoBanus (OOIT). Coznanue
U Hcronb3oBaHue AuctpudOytuBa Anaconda. HMudpactpykrypsl Spyder, Jupiter, cTpykrypa
sa3blka. OCHOBHBIE CTPYKTYpPbI JAaHHBIX (CHHMCOK KOPTEX, OOBEKTHI) U OINEpaluy HaJ HUMH.
Anroput™bl. OCHOBHBIE aJITOPUTMHUUYECKUE KOHCTPYKIUU (CII€A0BaHUE, BETBICHHE, LIUKIIbI) U UX
peanmuzanus B Python.

Tema 1.2. BBenenue B nporpammupoBanue Ha sizbike Python. CTpykTypa mporpamMmel, OTCTYIIBI,
MOJYJIH, onepaTopsl, GyHKIHH(MMEHOBAaHHBIE U aHOHUMHBIC), ocoOeHHOCTU. CTaHIapTHBIE |
HectanaapTHele GyHKuM Python ( olmero HasHauyeHus, MaremaTruyeckue, oOpabOTKa CTPOK,
BBO/I/BBIBO]T).

Tema 1.3 Pa3zpaboTka anropuTMoB, NMPOrpaMMHpPOBAHME W OTJIagKka mporpamMMm Ha Python (B
cpene Spyder). Ynpassitonue koHcTpykiuu if, for, while.

Tema 1.4 O630p npeaMETHO-OpPUEHTUPOBAHHONW OMOIMOTEKH Moayiei Python nist HaydHbIX n
WHXXEHEPHBIX BblumciieHnid SciPy (Momymm scipy m numpy, a Takxke matplotlib), cpaBHenne ¢
MATLAB.

OcHoOBHas CTpyKTypa AaHHbIX NumPy i BEKTOPHBIX M MAaTpPUYHBIX BBIUMCIEHUN ndarray.
OCOOCHHOCTH BBITIOJHEHUS JCUCTBHM HaJl MaTpuLlaMu (CIIOKEHHE ,BBIYMTAHUE, YMHOXKEHHE,
oOparieHue) Ha s3pike Python. WHdopmanmonneie MarpuyHble GyHKIuH( HOpMA,
orpenenurens, padr).  Metozasl ndarray — T, copy, shape, size, ndim u ap., HHIAEKCHpOBaHHE,
MaTpUYHOE Mpou3BeAcHHEe W (yHKIMH Momyis numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Iloctpoenue rpaduxoB B Python ¢ ucmonb3oBanuem momyins matplotlib. @yaknum
monyns matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka

rapamMeTpoOB U aHHOTHPOBaHUE TpauKoB
Paznen 2. MeToabl BLIYMCIUTENbHOI MaTeMaTHKU. OCHOBHBIE 3Talbl pelieHus 3aga4y Ha IBM. Pemenue
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CHCTeM JIMHeHHbIX anredpandeckux ypapHenuii (CJIAY).
Tema 2.1. [Ipsimbie U UTEpAITMOHHBIE YUCIECHHBIE METO/bI. DJIEMEHTbHl TEOPUH MOTPEIIHOCTEH .
[Tonartue HopMBL. OCOOEHHOCTH MAIIMHHON apudmetuku (Kpatkuid moBTOp). OCOOEHHOCTH
BBITMIOJTHEHUS! IEUCTBUIN HaJ MaTpHUIlaMH (CIOXKEHHE, BHIUYUTAHUE, YMHOXKEHHE, OOpallleHue) Ha
s3pike Python, nndopmaronssie MarpuyHble QyHKIMU( HOpMA, OTIPEICIUTENb, PAHT).
Tema 2.2. Pemenue cuctem nuHeWHbIX anreOpamdeckux ypaBHeHud (CJIAY). IloctaHoBka
3agaun. [lorpemHocTi. MeToabl ¢ HMCIOJIIB30BaHMEM OOPAaTHOW MATpPHUIBI U METOA MPOCTHIX
uteparuii. Pemenane CJIAY B Python ¢ ucnonb3oBannem momayseit numpy.linalg u scipy.linalg.
u ¢pyskmii det, rank, inv, cond, norm, solve.
Tema 2.3. O630p meronoB pemieHusi CJIAY. BpruucnurenbHas yCTOWYUBOCTH, CXOJIUMOCTH
MeTo1oB . OOyCIIOBIEHHOCTh CHUCTEMbl JUHEHHBIX anreOpamdeckux ypaBHeHui (CJIAY) u
YHUCJI0 00YCIOBICHHOCTH.
Paznen 3. OOpaborka pe3yabTaTOB H3MepeHUsi OAHOW BeJnuuHbl. [Ipubamxenue
¢yHknun MHOrowieHamMu ¢ oaHOW He3aBucumoil nepemeHHoil. MHK. ®yuknun Python
AJist paboThI ¢ MHOTO4JICHAMM.
Tema 3.1.. OO6paboTka IKCIIEPUMEHTATBHBIX JAHHBIX. [OYCUHbIE M WHTEPBAJIbHBIC OIICHKH.
Oynkuun Python. Onpenenenune kpurepus CTbiofeHTa
Tema 3.2.Ilpubmmwkenue GyHkui. MeToabpl HMHTEPIOIAIMKA 3aBUCUMOCTEH C  OJHOU
HEe3aBUCHMOI mepeMeHHON. MHTepronsuonHblii MHOrowineH Jlarpanxa, peanusanus B Python.
Tema 3.2. Ilpubmmwkenune GyHKIMA. MeETOAbl aNMmpOKCHUMAIMU 3aBUCUMOCTEH C OJHOU
He3aBUCHMOI nepeMeHHON. MeTon HanMmenbnx kBajaparoB (MHK). Mcnonb3oBanue (yHKImi
Python mna ammpokcumanmmun  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.
Paznen 4. Pemenue cucrem HesimHeliHbIX ypaBHeHuid (CHY) uynciieHHBIMU MeTOIaMH.
Tema 4. 1. AnropuT™Mbl MeTO/Ia IPOCTOM UTepauuu u Merona Hetotona - Pacona st pemienus
CHY. CkopocTh CXOAMMOCTH, OIIEHKH IMOTPEIIHOCTH. Peanu3anus metooB B Python.
Tema 4. 2.Meroauka HCIOJNB30BAaHHUS  pemiateiae B Monyle scipy.optimize, (yHKIUU
root_scalar, root.
Paszpen S. Pemenue 3a1a4 MHOIOMEPHOM ONTHMHU3ALUM YU CICHHBIMUA METOAAMH
Tema 5.1. Knaccudukanuys 3a1a4 1 METOI0B ONITUMHU3AITHH.
Metoa rpaiueHTHOTO ciiycka. MeTtoJl 1ehopMUpyeMOro MHOTOrpaHHHKa. Peannzanus MeTooB
B Python.
Tema 5.2 Berpoennsie metoisl SciPy. Beibop pemrarens B Moayie scipy.optimize
Bcerpoennsie metoasl SciPy, dyHkimu minimize scalar, minimize.
Mopnyasb 6. AHaau3 u pemieHue A depeHINANbHBIX YPABHEHUH YU CJICHHBIMHE MeTOAAMU

Tema 6.1. Anroputmsl MEeTOJOB perieHus auddepeHInaTbHbIX ypaBHEHUH. MeTobl
DOiinepa u ero Monudukanuu. Peamuzamus merono B Python. Bribop pemarens B momyie
scipy.integrate, dyHkmmu solve ivp, solve bvp.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.

Buapt yaeGHO# paboThI eIUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) - -
[Ipakruueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonrakTHas camocrositensHas pabota 211 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 75,8
Bua kouTpoJs:
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3auer - -

B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonrTakTHas padora (KP): 0,89 24
Jlexumm (Jlek) - -
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 2,11 57
KonrakTHas camocrositensHas pabota 211 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIIMHBI ’ 56,85
Bua koutpoJs:
3auer - -

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«/luckpeTHasi MAaTeMaTHKA B MATePUAJIOBEIEHHH U TEXHOJIOTHH MATEPHAJIOB)»
(b1.B./1B.02.02)

1. Heab AucUMIIMHBI - (OPMUPOBAHHE Yy CTYACHTOB CHUCTEMBI OCHOBHBIX IMOHATHI,
HCIIOJIb3YEMBIX JUIsl IOCTPOCHUS BAXKHEMIIUX MaTeMaTUYeCKUX MOJeNel, U MaTeMaTH4eCKHX
METO/IOB JIJIsl OMMCAHUS PA3JIMUHBIX IPOLIECCOB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI OOy4YamoUIuiicsi 1O mporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO peniaTh CTaHJApTHBIE 3aJayd Npo(ecCHOHATBbHOM JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJabTyphbl C IPUMEHEHHEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C y4eTOM OCHOBHBIX TpeOoBaHMN HH(OpPMAIMOHHON
6e3omacuoctu (OIK-1);

TOTOBHOCTBIO IPUMEHATh (PyHIaMEHTAJIbHbIE MaTeMaTUYECKUE, ECTECTBEHHOHAYUYHBIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoit nestensHocTr (OIK-3);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpPEMEHHbIE WH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00aNbHble WH(POPMALMOHHBIE pPECypChl B HAYYHO-HCCIEIOBATEIbCKOH U
pacyeTHO-aHAJIUTUUYECKON JIeATEIbHOCTH B 00JacTHM MAaTepUajOBElIeHUsS U TEXHOJOTHH
marepuanon (I1K-1);

3Hamb:

- OCHOBHBIC TOHSTHS M METOABI JUCKPETHOW MaTEeMaTHKH, MAaTEMaTHYECKHX METOJIOB
penieHus npodeccuoHalbHbIX 3a/1a4;

ymemy:

- NPUMEHATh MaTeMaTH4YeCKHe METOJbl MPU PEIICHUH TUIIOBBIX MPO(ecCHOHATBHBIX
3ajad.

gnademsn:

- METOJaMH MOCTPOEHUS] MaTeMaTUYeCKONH MOJENM THIIOBBIX NMPO(eCcCHOHANBHBIX 3a7a4
U COJIEpKaTeNIbHON UHTEPIPETAUH OJTYyYEHHBIX PE3yJIbTaTOB.

3. KpaTkoe cogep:kanue TUCHUNIAHBI

Bgenenue.

Ponp  nguckpeTHOl MareMaTHKM TpH  pa3pabOTKE ©  OKCIUTyaTalid  XUMHUKO-
TE€XHOJIOTMYECKHUX CUCTEM.

JJIeMEHThI TEOPHH MHOKECTB U ajredpanveckne CTpPyYKTyphbl.
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BBenenue B muckpeTHyto MateMaTuky. Posib TUCKPETHOM MaTeMaTHKH MPU pa3padOTKe U
OKCIUTyaTallil XUMHKO-TEXHOJIOTMYECKHX CHCTeM. MHOXeCTBa, OTHOUICHUS M (DyHKIUH.
3a/aHre MHOXKECTB M OCYIIECTBJICHHE omepanuid Haax HuMH. CriocoObl 3amanus. Omnepanuu
00BbEeTMHEeHHUS, TIEPECCUCHUs], PAa3HOCTH, JOMOJHEHUS U JIeKapTOBa NMPOU3BEICHU. AKCHOMATHKA
Teopur MHOKeCTB. AnreOpa Kantopa. MunnMm3aius npeactaBieHuid MHOXKECTB. J[narpammsl
DOiinepa-Benna. bunapasie otHomeHus. CrnocoOwl 3a1anus OMHApHBIX OTHOIIeHMd. CBolicTBa
OuHapHBIX OoTHOIICHUI. Pazouenus. OTHOIICHNs SKBUBAJICHTHOCTH | TIopsiika. [IpencraBnenue
N-apHbIX OTHOIICHWH OMHapHBIMH. AnreOpa oTHomeHui. OyHkMK. MHBEKIHS, CIOPBEKIHS U
ouekmmsi. AnreOpamdeckue CTpykTypbl. [lomyrpynmbel. Mosouasl. ['pynmel.  [loarpymnmsr.
Huknnueckue rpymmel. ['pynmsl moactaHoBok. M3omopdusm rpymm. CMexHbIE KIAcChl IO
noarpymnmne. Hopmanwsubie nenurenu. Daxrop-rpynmnbel. Koibla: omnpeneneHus, CBOWCTBa,
npumepsl. [oss.

JyieMeHTbI Teopuu rpagdos.

I'padsl. 3amanne u xapakrepuctuku rpadoB. Buasl rpados. IToarpadsr. Matpurist
CMEXKHOCTH M HWHUMIECHTHOCTH. Crtenenu BepinH. MapumpyTtel [lenu. [uxnel. Paccrosnue
MEXIy BepminHamu. Jluamerp u panuyc rpada. YHapHble 1 OMHapHBIC oniepaliy HaJ rpadami.
Hononuenue rtpada. Ynanenue u goOaBiieHHWE BEpIIMH. YalleHWe W jo0aBiieHue pedep.
OroxnectBienue BepminH. Pacmiernnenne BepmuH. OObenunenue rtpadoB. Ilepecedenue
rpadoB. KommoneHTsl cBsizHOCTH. MocThl. BepmmuaHas u pebepHas CBSI3HOCTh. CBS3HOCTH
OPUEHTUPOBAHHBIX TpadoB. AITOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHSS YCTOWYHBOCTE.
Bepmmnanoe uncino He3aBucuMocTd. PebepHoe 4nciio He3aBUCUMOCTH. BepimHHoe u pedepHoe
nokpeiTie rpada. BHemHss ycroiumBocTh. BepmmHHOe M pebepHOE dYHCIO BHENIHEH
yCTOMYMBOCTH. [{UKIIBI M pa3pe3bl. DiliiepoBbl UKL ['aMUIbTOHOBBI HUKIBI. [ImaHapHOCTh U
yknagka rpados. ['panu miockoro rpaga. Packpacka rpagos. Xpomatuueckoe uncio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenus. CpoiictBa. Teopema Komu. ®dynmameHTanbHas
cuctema 1IUKIOB. OCTOB HAaMMEHBIIETO Beca. YIOPSAIOYEHHBbIE NepeBbsi. bUHAapHBIE NEpEBBA.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOUCKA B IEPEBE COPTHUPOBKH.

BbyJsess! pyHKIMU.

Anrebpa noruku. bynessl pynkiuu. CiocoOs! 3a1anus. byneBsl GyHKIIMNA OTHOW M IBYX
INEepEeMEeHHbIX M HX cBoiicTBa. @opmynbl OyieBoil anredpsl. OCHOBHbBIE 3aKOHBI OyJeBOM
anreOpel.  OKBHBaJIeHTHOCTh  (opmyn.  Ilpunnun  gBoiictBeHHOCTH.  CoOBEpIICHHBIC
TU3BIOHKTHBHBIE M  COBEPIICHHBIE KOHBIOHKTUBHBIE HOpMaibHbie (QopMbl. CHUCTEMBI
3JIeMEHTapHbBIX OyieBbIX GyHKIUH. OYHKIMOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYyJIEeBbIX
¢yukuuii. Ilpumepbl (GyHKIMOHAIBHO MOJHBIX Oa3zucoB. BakHeilmme 3aMKHYTHIE KIIaCCHI.
Teopema o ¢GyHKOHMOHATBEHOW TOJHOTE. MuHUMU3aUs OyneBblX ¢yHKuu. CokpalieHHas,
TynukoBass U MuHUManbHas Qopmbl. Kapter KapHo. Meton couyeTaHuss WHIEKCOB M METOJ
Kyaiina. MuarMuU3anms KOHBIOHKTUBHBIX HOpMaJbHBIX (opM. O030p MPUITOKEHUN TUCKPETHON
MaTEMaTHUKH. PazpaboTtka 3P PEKTHBHOTO MaTeEMaTHYECKOTO, IIPOrPaMMHOTO,
MH(GOPMALIMOHHOTO M TEXHUYECKOTO OOecleyeHusi Ha OCHOBE METOJIOB JIMCKPETHOU
MaTE€MaTUKHU.

Hcuncienue BbICKa3bIBAHUM.

BBenenne B MaTeMaTH4ECKYIO JIOTHKY. KpaTkue cBeleHUs! U3 UCTOPUU MAaTEMaTU4YeCKOU
jgoruku. Ponp MaTemaTuueckoil JIOTMKM TMpu pa3paboTKe U OKCIUTyaTallud XUMHKO-
TEXHOJIOTMYECKUX cucteM. PopManbHble aKkCHOMaTHUeCKUe cuctemMbl. CHMBOJIBI, BBIPAXKECHMUS,
dbopmyiibl, akcroMbl. [IpaBuiio BbIBOJIa, HETIOCPEICTBEHHOE CIIe/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHUH. Jlornueckuii BeiBoa. Akcuomsbl. [IpaBmino modus ponens. Teopema nenykiuu u
npaBuino  cwuiorn3ma. llomHota w  HempoTruBOopeuumBOCTh.  He3aBHCMMOCTB — akCHOM.
Pazpemmmmocts Teopuun. [lpyrue axkcuomarusauuu. I[IpoBepka BBIBOIMMOCTH C IIOMOIIBIO
ucTUHHOCTHBIX Tabmui. CexBennuu ['enrneHa. Monens mupoB Kpumke. Meron pesonmroruii
Pobuncona. Metop kiay3 Bonra. O6patssiiit MeToq MacnoBa (61aronpusiTHeIX HaOOpOB).

Hcuncienne npeAnKaToB U HeYeTKas JOTUKA.
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Jloruka mpenukatoB. ABTOMaTu3allus JIOTHYECKOro BbIBoja. llepeMeHHble, GyHKIUWH,
TEPMBbI, MpeIUuKaThl, KBAHTOPHI, (opmynbl. OOmacTb nAedCTBHS KBaHTOpa. CBOOOJHBIE H
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTaluy, paBHOCHIBHOCTE. Pacro3naBanue 00111€3HaYUMOCTH.
[Ipobnema pa3zpemiMoCcTH. AKCHOMBI M TpaBWJIa BBIBOJA MCUYUCICHHS NpEeAuKaroB. Teopema
Jenykuuu. HenmpoTuBOpeuMBOCTP M NOJIHOTA. BpIHECEHHME KBaHTOPOB M IpEIBapeHHAs
HopMmanbHast (opma. CKyneMoBCcKHe cTaHIapTHble (OpMbl. DpOpaHOBCKUN YHUBEPCYM U
teopema DpoOpana. [logcranoBka u yHupUKamsa. Metoa pe3ostonuii u ero nojgHota. CtpaTeruu
Merona pesomouuid. Ju3brOHKTBI XopHA. IIpuHOUI JIOTMYECKOro INpOrpaMMUPOBAHUS.
Heuerkue muoxxectBa. Heuerkas mnoruka. IlosiBnenne u cyTth HeweTkocTH. Dopmanuzanus
HeuyeTkocTu. DyHKIMs NpuHAUIekHOCTU. JIMHrBHcTHMYeckas nepeMeHHasd. Onepauuu Hax
HEYEeTKMMH MHOXecTBamHu. HeueTtkas apudmernka. Metonsl nedazzudukanuu. Heuerkue
oTHomieHusd. CraHapTHblE HEYeTKue Jiorndyeckue omnepauuu. Hewertkuit BeIBoA. CreneHu
MCTUHHOCTH U CTENEHU yBepeHHOCTHU. HedeTkuil aHanor MeTo1a pe3oJItoui.

Koneunsie aBTomaTsl, MamuHbl ThropuHra-Ilocra, c10:KHOCTH BHIYMCJICHHU.

DneMeHTHl TeopuH aBTOMaToB. [loHsATHE aBTOMAaTHOTO IMpeoOpa3oBaHus MHGOPMALIUU U
KOHeyHOro aBToMaTa. CriocoObl 3a1aHusi aBToMaToB. ABToMaThl Munu U Mypa. [Iporpammuast u
arnmapaTHasl peajau3alys aBTOMaToOB. DKBUBAJEHTHOCTh U MUHUMH3AIUSA aBTOMATOB. MalinHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOPUTMA U (hOpMabHbIE MOJAETH alrOPUTMOB.
Mammuna TeropuHTra: onpenenaeHus, CBocTBa, rpadnl nepexonos. MammunHa [Tocra. [IporpamMmel
s mamuH.  [Ipobrmema  pacmosnaBanus. I[Ipobiema  OCTaHOBKH.  AJTOPUTMHUYECKH
Hepaspemumbie mpoosieMbl. CII0KHOCTh aIrOPUTMOB. Mepbl CcloXKHOCTH. Bpemennas u
€MKOCTHAsl CJIOKHOCTb. ACHUMITOTHUYECKAs! CI0KHOCTb, IMOPSIOK CIIOXXHOCTH, CJIOXHOCTb B
CpeIHEM M B XyAulem ciydae. TpyaHopaszpemmuMeble 3anaud. HenerepMuHMpPOBaHHAsT MallllHA
Tetopunra. Kmaccet P u NP. NP-nonnsle 3amaun. NP-mosHoTa mpoGiieMbl BBITIOJHHUMOCTH
dbopMy JTOTUKHU BBICKa3biBaHW. O030p MPHIIOKEHUN MaTeMaTH4ecKou joruku. HampaBieHus
UCIIOJIb30BAaHUS alnapaTa MaTeMaTHYECKOW JIOTMKM B 33Jayax MPaKTHYECKOW HMH(OPMATHKH.
Cneundukanuss u  BepupHUKalUus  MNPOrpaMMHO-ANIApaTHBIX  MPOEKTOB,  JIOTUYECKOE
pOrpaMMHUPOBAaHHE, TOCTPOCHUE OHTOJIOTHH, S3bIKM OOIICHUS WHTEIUIEKTYyalIbHBIX ar€HTOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax

Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexumm (Jlek) - -
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositeabHast padora (CP): 2,11 76
KoHTtakTHas camocTosTenbHas padoTa 211 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75,8

Bua koutpoJs:

3auer - -
B 3auetHbIX B actpomn.
Buast yaeGHO# paboThI eIUHNLAX qacax

Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHas patdora (KP): 0,89 24
Jlexuuu (Jlek) - -

[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesnbHas padora (CP): 2,11 57
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KonrakTHas camocrositensHas pabota 0,15

2,11
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI 56,85

Bua kouTpoJs:

3auer - -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«Du3nyecKkasi XUMHUsI OCHOBHBIX MPOILECCOB B TEXHOJIOTHH HAHOMATEPHAJIOB)»
(b1.B./1B.03.01)

1. Ileab AMCHMIUIMHBI - PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABISIONIUX XOJIOM
XUMHYECKOI0 Tpoliecca, MoKazaTh 00JaCTH MPUJIOKEHUS ATHX 3aKOHOB M HAYYHUTh CTYAEHTa
rPaMOTHO MPHUMEHSTh WX MPHU PEUICHHH KOHKPETHBIX TEOPETHUYECKUX M MPAKTUUYCCKUX 3ajad,
MOHSTh OCHOBHBIE KHHETHUECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUUECKHUX MPOLIECCOB U POJIb
KaTajau3a JJisi XUMHYECKON TeXHOJIOTHH.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4YallIUiicsi MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHOMN AESITETbHOCTY 3HAHUA O OJIX0JaX U
METOJaX TMOJYYCHHS PE3yJIbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MAaTEMAaTUYECKUE, ECTECTBEHHOHAYYHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteasHocTH (OIIK-3);

CIIOCOOHOCTBIO HCIONIB30BAaTh B HCCICNOBAHMSIX W pacueTax B3HAHUS O METoJax
UCCJIEIOBAHMSI, aHalIM3a, TUArHOCTUKW W MOJEIUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
GU3MYECKUX U XMUMHUYECKUX MpPOIeccaX, MPOTEKAIINX B MaTephalaX MpU HX MOIyYeHUH,
obpabotke n mogudukanuu (11K-4);

3Hamb:

— OTIUYHUTENbHBIE OCOOCHHOCTH B TIOBEACHHH PACTBOPOB JJIEKTPOIHMTOB, CBSI3aHHBIE C
MIPOXOXKJACHUEM AIIEKTPUIECKOTO TOKA;

— TEOpHIO TaJIbBaHUYECKUX SBJICHUII;

— TEOpUM KUHETHKH, MYTH TEOPETHYECKOr0 pacuera CKOPOCTeM XUMHUYECKUX peakuuid u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METO/IOB;

— OCHOBBI TEOpUU (POTOXMMUYECKHUX M IEMHBIX PEaKIHil, OCOOEHHOCTH HX CTaIUIHOIO
MPOTEKAHUS U YCIIOBHSI OCYIIECTBIICHNUS,

— OCHOBHBIE YepThl TOMOTEHHOTO M TETePOreHHOT0 Karajau3a, MPUYUHBI YCKOPEHUs
XUMHYECKOT0 Ipolecca B MPUCYTCTBUM KaTaau3aTopa.

ymemy:

— TPUMEHATHh KOHIYKTOMETPHUYECKHE M MOTEHIIMOMETPUYECKUE M3MEPEHUS NI OMpeeIICHuUs
TEPMOJUHAMHYECKUX  (DYHKIMH XUMHUYECKMX peakUuid, KOHCTAaHThl JUCCOLMALUH,
MPOU3BEICHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1I.

— TPUMEHATH TEOPETHUYECKHE 3HAHWS H OKCICPUMEHTAIbHBIE METOMIbI HCCIEeIOBAHUS
¢u3nyecKol XUMUU A PEUICHHs] BOIMPOCOB, BO3ZHUKAIOIIMX MPU M3YYEHUU KHUHETUKU
XUMHYECKUX PEAKIUN;

— TPOBOAWUTH AHAIW3 M KPUTHUYECKH OLICHWBATH MOJTYYCHHBIC SKCIIEPUMEHTAIILHBIC IaHHBIC,
000011aTh U 1e71aTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

enaoemn:

— KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXUMUYECKUX METOJIOB MCCIEAOBAHUS IS ONPEICIICHUS
TEPMOJUHAMHYECKUX XapaKTEPUCTUK DJICKTPOIUTOB U XUMUYECKUX PEaKIil;

— MeToJaMH OIpeeNieHus] MOpsJIKa M CKOPOCTH PEeaKIMH, YCTAaHOBJIEHUS JHMMHUTHUPYIOIIEH
CTaJIUM U MEXaHU3Ma N3y4aeMOW XUMUYECKOU pPEeaKIINH;
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— HaBBIKAMUCOCTABJICHHUS  TaJbBaHUYECKHX  DJIEMEHTOB  JUI  Leled  ompeaesieHus
TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PAaBHOBECHSI HCCIIEyEMOM pEeaKInu;
— 3HaHUSMU OCHOBHBIX 3aKOHOB XWMHUYECKOW KWHETHKH, BIUSHHUS PA3NIUYHBIX (HaKTOPOB
(TeMrieparypsbl, 1aBJIEHUS, KaTAIM3aTOPa) HA CKOPOCTh XMMUUECKON PEaKIIHH.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI
Paznen 1. PacTBOpbI 3JIEKTPOJIUTOB
1.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoaMHaMHYECKOE OIMMUCAHUE CBOWCTB PACTBOPOB AJEKTPOJUTOB. AKTHBHOCTU H
KOX(PQUIIMEHTBl aKTUBHOCTH JJIGKTPOJIMTA ¥ HWOHOB B PAacTBOpE, CpeIHHE HOHHBIC
K03 GUIIMEHTHI aKTUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEHEN HOHHOM aKTUBHOCTHIO
U KOHLEHTpauuen anekrponura. MonHas cuna pactBopa. IIpaBuno moHHO# cuibl. OCHOBHBIE
MOJIOKEHUST  AJIEKTPOCTATUYECKOW  TEOPUUM  CWIBHBIX  AJIEKTpoJauToB  Jlebas- XI1oKKens.
[Ipenenvublii 3akoH Jlebas-XIOKKens, BTOPOE€ U TpPeThe MPHUOIIKEHHUs] TEOpUH, rpadudeckoe
MIPEICTABJICHUE 3TUX 3aBUCUMOCTEM.
1.2 PacTBOpBI 3IEKTPOIUTOB B IMHAMUYECKUX YCIOBUAX

[IpoBoauuku snekTpudeckoro Toka I u Il poga, noHHAS M AIEKTPOHHAS] TPOBOJIUMOCTD.
VienbHasi, MOJsIpHAsE U SKBUBAJEHTHAs SJIEKTPUUECKHE MPOBOJAMMOCTH, B3aHUMOCBSI3b MEXKIY
HUMH. 3aBUCUMOCTb YACIbHON M MOJISIPHOM JIEKTPUUYECKOW MPOBOJUMOCTEN OT KOHIEHTPALIHH,
TEMIEPaTypbl U TPUPOIBI pacTBopuTens. CKOPOCTh W TMOJABMKHOCTH (20CONIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHMOTO JBHKeHHUS MOHOB (3akoH Konbpaymia). [IpenenbHbie
MOJISIPHBIE 3JIEKTPOMPOBOJAHOCTH HOHOB. OcTaeTHBI MEXaHU3M IepeHOCca SIEKTPHUSCTBA
MOHAMU TMIPOKCOHHMS U TUApOKCcHIa. Yucna nepeHoca MOHOB. DIEKTPONPOBOAHOCTh PACTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB, ypaBHEHUE KOPHs KBajapaTHOTO (ypaBHenue Konbpayia). [Ipumenenue
TEOPUHU CUJIIBHBIX AJIEKTPOJIIUTOB ISl OOBSCHEHUS AMEKTPOPOPETUUECKOrO U PelaKCalliOHHOTO
3¢ (HEKTOB CHIDKEHHUS DIIEKTPONPOBOJHOCTU. BiusiHWE TmoNiell BBICOKON HANPSIKEHHOCTH U
BBICOKOM YacCTOThl IEPEMEHHOIO0 TOKAa Ha JJEKTPONPOBOAHOCTh pPACTBOPOB. MeToauKu
U3MEPEHHUSI AJIEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONpEeIeHHEe CTENEHN U KOHCTaHThI
JTUCCOITMAIIMN  CITA0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTpONMHMHM W HHeprum [mubOca mporecca
JIUCCOIMAIIMU, PACTBOPUMOCTH MaJIOPaCTBOPUMBIX COCTUHEHUI.
Pazgen 2. DiiekTpoxumMmuueckue cucTeMbl (1eNu)
2.1 OJ1C u aneKkTpoAHbIE TOTEHIUAbI

DneKTpOoXUMHUYECKHe cucTeMbl (1ienu). Bo3HMKHOBEHUE cKauka MOTEHIMala Ha FpaHule
paznena mpoBonHukoB I u Il poma. JIBOiHOM 31eKTpUYECKH CIIOH. DIEKTPOXUMHUYECKHUI
NOTEHLIMaJ, TajJbBaHu-NoTeHIMan. OOpaTUMBbIEe 3JIEKTPOJIbI U OOpAaTUMBbIE AIEKTPOXUMUYECKUE
nenu  (UIEMEHTHI). OJIEKTPOJABMIKYIAs CHJIAa TaJlbBaHUYECKOIO 3JIEMEHTA, YCIOBHBIN
AJICKTPOJHBIA TOTEHIMAN (MOTEHIMan B BojopoaHou mkane). Ceszp DJ|C rampBaHMUYECKOM
LENH C 3JEKTPOAHbIMU moTeHiuanaMu. [IpaBuno 3HakoB DJC M 3JI€KTPOAHBIX MOTEHIIMAIOB.
TepmoauHamMuueckas TeOpUs rajlbBaHUYECKUX sBICHUM. BpiBox v ananus ypasHeHus HepHcra,
BBIpAXKaOIIEro 3aBUCUMOCTh DJ[C ragpBaHMYECKOrO 3JE€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
ANIEKTPOAHON peakiuu. YpaBHeHue [ubOca-I'enbmronbua Uisi AIEKTPOXUMUYECKUX CHCTEM.
3aBucumMocth JJIC rambBaHUYECKOTO JIEMEHTa OT TemrepaTyphl. Kiaccudukamnus 31eKTpo1oB:
AJIEKTPOJIbI IEPBOTO U BTOPOTO POJIA, Ta30BbI€, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
HepHcTa i1 noTeHnmana 3J1eKTpoAoB BCEX BUIOB.
2.2. 'anpBaHUYECKUE IJIEMEHTHI

Tumnsl rabBaHUYECKUX AJIEMEHTOB: XUMHYECKHE, KOHIIEHTPALMOHHbBIE, C IEPEHOCOM, 0e3
nepenoca. Jud@y3rnoHHBI TOTEHIINA, MEXaHH3M BO3HUKHOBEHUS M METOJABl €r0 YCTPaHCHUs
(cBemeHMsT K MUHUMaIbHOW BenuuuHe). Metomuka wusMmepenus OJIC u  3IEeKTpOIHBIX
MOTEHIUAJIOB. [IpuMeHeHre NOTEHLMOMETPUU [JIsi ONpPENENCHUs TEePMOJAMHAMUYECKUX
XapaKTEPUCTUK XUMHUYECKHX PpEAKLUH, MNPOTEKAOIMMX B TaJIbBAaHUYECKOM I€NU, KOHCTaHT
XUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH M KOI(DPHUIMEHTOB aKTHMBHOCTH JJIEKTPOJUTOB, pH
pacTBOpPOB, MPOU3BEACHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAUHEHUN. XHWMHYECKUE
HMCTOYHHUKHU TOKA.
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Pa3zpen 3. XuMunuyeckass KHHETHKA
3.1. ®opManbHas KHHETHKA

TepMmonnHaMuyeckass BO3MOXHOCTh MpoOIlecca M €ro MpakTHuecKas (KHHETHYecKas)
ocymecTBUMOCTb. [Ipenmer u 3a1aun XuMuueckoi KHHeTUKU. OCHOBHBIE TOHATUS (hOpPMAIbHON
KUHETUKU: CKOPOCTh XMUMHUYECKON pPEaKIMH, MOJIEKYJISPHOCTb, YAaCTHBIH M OOIIMI MOPSIOK.
OCHOBHOH MOCTYJaT XUMHUYECKONW KHHETHKHM, KUHETHMUECKOE YPAaBHEHUE CKOPOCTH PEaKLHH.
KoHcTaHTa CKOpOCTM XMMHUYECKOW pEeakIuu, Pa3MEPHOCTh KOHCTAHTHI CKOPOCTH. MeToibl
ONpEeNIETICHUsI CKOpOCTEeH XuMHUUeckuX peakuuil. [lpoctbie (3eMeHTapHbIE) U CIIOXKHbBIE
peakuuu. KuHeTnka npocThiX U ¢GopMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOTECHHBIX PEaKIuil.
Peakuuu nmepBoro, BTOPOro M TpeTbero nopsiakoB. JuddepennuansHas 1 nHTErpagbHast GOpMBI
KMHETUYECKUX YPABHEHUM, KUHETHYECKHE KpHUBbIE. JIMHEHHOE MpeacTaBiIeHuE KMHETHUYECKHX
KPUBBIX UIsI pPEAKUUi pa3IuyHBIX MOPsSAKOB. Bpems monynpeBpaieHus. Peakuuu HyJIeBOTo
nopsiaka. Meron wu30biTKa (uM3oisuuu) OcTBaiba ONpPENENCHUsS YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOLIEMY peareHTy. JluddepeHnmanbable U WHTETPajJbHbIE METOJbI ONpeAeICHUs
NopsiIKa peakuuu. Pasznuume KOHLEHTPAMOHHOTO W BPEMEHHOro NopsAnkoB. CrokHbIE
peakuuu. [IpuHIIMN HE3aBUCHUMOTO TPOTEKAaHUS DSJIEMEHTApHBIX peakmuit. OOpaTumbie H
napajuleNibHble peakiuu mnepBoro nopsnaka. JuddepennuanbHbie ypaBHEHUS, ONUCHIBAIOIINE
CKOPOCTH 3THX peaklUuid, UX HUHTerpupoBaHue. KuHeTHUeckue KpUBBIE ISl KaXIOro U3
pearupyromux  BemiectB.  [locienoBarensHble  peakuuu  1-ro mopsaka.  Cucrema
muddepeHIaTbHbIX ypAaBHEHUH, OMUCHIBAIONINX KHHETUKY I[OCJICOBATEIBHBIX PEaKIIHil.
Kunetnueckue ypaBHEHHMs] U KMHETHYECKHE KPHUBBIE ISl BCEX YYACTHUKOB peakuuu. Bpems
JOCTHKEHUS] MaKCHUMaJIbHOW KOHLEHTPALMM IPOMEXYTOUYHOTO BEIIECTBA. 3aBUCUMOCTH
MAaKCUMaJIbHOM KOHUEHTPALMM MPOMEKYTOUYHOTO BEIIECTBA OT COOTHOLIEHUS KOHCTAHT
CKOPOCTEW OTACIIBHBIX CTAJUN IMOCJIEN0BATEIbHON peakiuuu. [I[puHIun TuMuTHpyOne craquu
MOCJEAOBATEIbHOM  XUMHUYECKOW  peaknuu.  CTallMOHApHBIA ~ PEXUM  MPOTEKAHMS
MOCNIEAOBATENbHBIX  peakuuid. MeTon  KBa3WUCTAIlMOHAPHBIX  KOHIIEHTpalud, 001acTh
npuMeHeHus. BiusHue Temmepartypbl Ha CKOPOCTh XMMHMUYECKON peakIuH, MNpUOINKEHHOE
npaBwio Bant-I'opda. YpaBuenne Appennyca B auddepeHnnanbHoi 1 MHTErpalibHON opMme.
OddexTuBHas HHEPrusi aKkTUBALUMU U NPEIIKCIOHEHLIUATIbHBIH MHOMKUTENIb, METOJAbl HX
ONpeJIETICHUS U3 SKCIIEPUMEHTAIbHBIX JTAHHBIX.

3.2. Teopuu XuMHYECKON KUHETUKHU.

Teopuss axtuBHbIX (OuHapHBIX) coynapenuit (TAC). CkopocTh peakiuu Kak YHCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCTaHTa cKopoCcTH OMMOIEKYIIpHON
peakiu. OU3NYECKU CMBICT MPEIIKCIOHEHIIMAIIBHOTO MHOXKHUTENS U DHEPrUd aKTUBALIUU B
paMKax TEOpHH aKTHUBHBIX coyfapeHuil. Crepuueckuii pakTop, HEOOXOJUMOCTh €r0 BBEICHUS B
KHHETUYECKOE ypPaBHEHUE PeaKkuu. JJoOCTOMHCTBA U HETOCTATKU TEOPUN AKTUBHBIX COYJIapEHUN.
MexaHn3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakiuid B pamkax TAC, cxema Jlungemana.
HcronkoBanue NpUYMH U3MEHEHHUS MOPSIKa MOHOMOJEKYJSIPHOW PEAKIUU TMPU H3MEHEHHUU
JTABJICHUS.

Teopus mnepexonHoro cocrosinus (akruBupoBaHHoro komiuiekca) (TIIC wnu TAK).
OcHoBuble nonoxkeHuss TIIC, kuHeTnueckass cxema peakuuu. [[OBEpXHOCTh MOTEHIMATBHOMN
SHEPTUH, KOOPJUHATA PEaKLUH, MyTh PEeaKIUU. AKTUBUPOBAHHBIA KOMILJIEKC U €r0 CBOMCTBA,
WUCTUHHAs SHeprus akTuBauuu. CKOPOCTh pPEAKIUU — CKOPOCTh pacnaja aKTUBHPOBAHHOIO
KOMILIEKCa (cxopocTb ero IIPOXOKIACHUS yepes MIOTEHIUAJIbHBIN 6apnep).
KBasurepmogmnamuueckass ¢opma ypaBHeHuss TIIC, sHTanpmus W DHTPONUS aKTUBAIIWH,
TPAaHCMHUCCUOHHBIN  K03(pPuuument. CBsA3p SHTAIBNUM  aKkTUBAIMU ¢ 3(deKTuBHOMA
(3KCTIEPUMEHTATBHON) SHEPTHEH aKTUBAIINH.

3.3. ®OTOXMMHUYECKHUE U LEMTHBIE PEAKIIUU

DOTOXMMUYECKUE PEAKINH, MEPBUYHbIE U BTOPUYHbIE (POTOXMMHYECKHE IPOLIECCHI.
@oromucconanuss U ¢oronus. Dorodusnueckue (I€3aKTUBALMOHHBIC) TPOLECCH MpHU
MOTJIONICHUHM W3MydeHus. 3akoHbl (oroxumuu: I['porryca-lpemepa u Oinmeina-IITapka.
KBanroBbiii Beixoa. KuHeTnka mporeccoB, MPOHCXOIAIMINX € ydacTHEM (DOTOBO30YKIEHHBIX
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mosekyn. Cencubunuzaropsl, CeHcuOUnu3upoBaHHble (oToXUMHUEcKHe peakuuu. OCHOBHbBIE
paznuuus peakiuil ¢ (OTOXMMHYECKUM W TEPMUYECKHUM HHUIMUpOBaHHEM. DOTOXUMUYECKHE
npoiiecchl B atMochepe, GOTOCHHTES.

[enuble peakuuu. Ilpumepsl peakuuil, IPOTEKAIOUX II0 LEIMHOMY MEXaHU3MY.
Oco0eHHOCTH M OCHOBHBIE CTaIUM LEMHBIX peakiuil. MexaHu3mbl 3apoKIeHUs, Pa3BUTUS U
oOpeiBa 1eneil. JIMHEHHBII W KBaJApaTHUHBIA OOpBHIB Ilemeil. 3BEHO LeNu, JIUHA IICTIH.
Hepa3BeTBiieHHBIE M pa3BETBIICHHBIE LIENHbIE peakunu. KuHeTnka HEepa3BETBIEHHBIX LEMHBIX
peakimii. Ctaguu pa3BeTBICHHOW LENHON peakuuu. BeposTHOCTh 0OpbIBa M pa3BETBICHUS
uenu. Pa3BuTume pa3BETBICHHBIX IENHBIX pPEAKIMA BO BPEMEHH, CTAalMOHApHBIA U
HECTAallMOHAPHBIM PEXUMBI TeUeHUsl peakuuu. I[lpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakmusax. HwkHuH W BepxHUW mpenenasl BOCIUIAMEHEHHUS (B3phIBA) IICTTHOMW PpEaKITUH.
[TomyocTpoB BOCIIIIaMEHEHU .

Pasnen 4. Karaaus

I'oMoreHHbli U reTeporeHHbld KaTanus3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KATATUTUYECKUX peakuui. BnusHue katanu3aropa Ha TEPMOAMHAMUYECKHE U KUHETUYECKHE
XapaKkTePUCTUKU  XUMHUYECKUX  peakuuid.  CeneKTMBHOCTh  JCUCTBUSL  KaTaau3aTopa.
Karanutrueckass akTUBHOCTb, yJ€lbHAasl KaTaJUTHYECKas aKTUBHOCTb. |'OMOTEHHBIM KaTalu3.
CiuTHBIA U pa3felibHbI MEXaHU3Mbl KaTAIMTUYECKUX PEAKIUN, IHEPreTUYECKUE TUarpaMMbl
B3aMMOJICHCTBUS PEareHToB ¢ KatanuzatopoMm. OOmuii U cnenuduueckuii KuCI0THO-OCHOBHBIN
kartanu3. O¢G(deKTHBHAST KOHCTAHTAa CKOPOCTH pEaKIHUH, KaTaTM3HUPyeMOW BEIIECTBAMH C
KHCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaranuTuyeckue KOHCTaHThl CKOPOCTHM  PEaKIMH.
l'ereporennsiii  kartamu3.  CKOpOCTh  I€TEpOTr€HHO-KATAJUTHUECKOM  peakuuu.  Tumsl
TEeTEPOTeHHBIX KAaTalM3aTOPOB. 3aKOH JCHCTBYIONMMX MOBepxHOCTeH. Ponbs amcopOumm B
reTeporeHHoM npoiiecce. KuHeTnka rereporeHHO-KaTaAIUTUYECKUX PEAKLUN, HE TMMUTHPYEMBbIX
nuddysueit. OTpaBieHHe KaTaTu3aTOPOB.

4. O0beM y4eOHOI AU CIUIJIMHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI eIUHNLAX qacax
O0mas TpyA0eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHY 5,0 180
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipakruueckue 3anstus (113) 0,89 32
CamocrositesnibHas padora (CP): 2,22 80
KonTakTHas camocrosTenbHas paboTa 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 80
Bua xouTpoJs:
OK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS L0 0,4
IToAroToBKa K 9K3aMEHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH

B 3auetHbIX B actpomn.

Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24

121




CamocrositesnbHas padora (CP): 2,22 60
KonrakTHas camocrosiTensHas pabota 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 60
Bua koutpoJis:

DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexXyTOYHAsE aTTeCTalHs L0 0,3
IToAroToBKA K SK3aMEHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«PU3UKO-XUMHUYEeCKHe MeTOAbI AaHAIN3A JISl MATepHaJIoBeeHUsI M TeXHOJIOTUH
martepuasioB» (b1.B./1B.03.02)

1. Heap nucuMnaMHbI - IpuodpeTeHre 00y4yaroMMKICs 3HaHUN 10 OCHOBHBIM IpyIIam
METOJIOB XHMHUYECKOTO aHaiu3a, Hauboliee MUPOKO MPUMEHSEMBIX B TPOMBIIUICHHOCTH U
HCCJIEIOBATENILCKOM paboTe, a TakKe KOMIIETEHIIMH, HEOOXOIUMbIX XMMHUKAM-TEXHOJIOraM BCEX
CHEIMAIILHOCTEH [T pENICHUsI KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIn3a.

2. B pe3yabrare wu3yYeHUsl JUCHMILIMHBLI OOy4YalIIUiicsi MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHOMN AESITETbHOCTH 3HAHUA O OJIX0JaX U
METOJaX TMOJYYCHHS PE3yJIbTAaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MAaTEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteabHocTH (OIIK-3);

CIIOCOOHOCTBIO HCIONIB30BAaTh B HCCICIOBAHMSIX W pacueTax 3HAHUS O METoJax
UCCJIEIOBAHMSI, aHaIM3a, TUArHOCTUKW U MOJEIHUPOBAHMS CBOMCTB BElIECTB (MaTepuasoB),
GU3NYECKUX U XHUMHYECKUX MpPOIeccaX, MPOTEKAIINX B MaTephalaX MpU HUX MOIyYCHUH,
obpabotke n mogudukanuu (11K-4);

3Hamb:

- TEOPETUYECKUE OCHOBBI (PH3NKO-XUMUYECKUX METO/10B aHanu3a (DXMA);

- iporecchbl (GOpMUPOBAHMS AHATUTUYECKOTO CUTHAJA B pa3nuiyHbiXx DXMA;

- pacCMOTpeHHE MPUHIIMIIOB U3MEPEHHI B CTaHIApTHBIX TpUOopax;

- ocHOBbI MeTposniorun DXMA B cootBeTcTBUU ¢ pekoMeHaanusamu MIOITAK;

ymemy:

- MPUMEHATh NPUOOPETCHHBIE TEOPETUUYECKUE 3HAHWS M IPAKTUYECKHE HABHIKU B
pohecCHOHANTBHOM NESTENIbHOCTH JIJIsl pEIICHUS KOHKPETHBIX XUMHUKO-aHATMTUYECKHUX 33]1aY;

e1aoemn:

- merononorueii ®XMA, MUPOKO HCHOIB3YEMBIX B COBPEMEHHOW aHAJIUTUYECKOU
MPAKTUKE;

- CHCTEMOI BbIOOpa METO/1a KaueCTBEHHOTO U KOJMYECTBEHHOTO XUMUYECKOTO aHAJIN3a;

- OIICHKO} BO3MOXKHOCTEH METO/Ia aHaIN3a;

- OCHOBHBIMH CTIOCO0AMHU METPOJIOTHYECKON 00paOOTKH Pe3yinbTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOTO aHAIH3a.

3. KpaTkoe coaep:xanue TUCHHUIIHHBI

Beeoenue 6 gpusuxo-xumuuecxkue memoosbt anaiu3a.

Pasoen 1. CnexmpanvHnvie memoowl ananusza
1.1. Knaccudukanus crieKTpaJbHBIX METOJIOB aHAIH3A.
1.2. ATOMHO-3MHUCCHOHHBIN CIIEKTPaIbHbIA aHAIIN3.

122




Teopernueckne OCHOBBI aTOMHO-OMUCCHOHHOTO  CIHEKTPaJbHOTO aHanu3a. VcTouHMKH
BO30Y)KJIEHHUS CHEKTPOB. ATOMHO-IMHCCHOHHBIE IMHEHuaThle crekTpbl. llpaBuma orbopa
3JIEKTPOHHBIX NEPEXOAO0B. 3alUCh CHEKTPAIbHBIX JUHUI B BHJIE TE€PMOB. CXEMBI 3JIEKTPOHHBIX
IIEPEX0J0B B aTOME ILIEJI0YHOro Metajuia. Pacnpenenenue bonbiiMaHa v 3aCEIEHHOCTh YPOBHEH
BO30Y>KJIEHHOTO COCTOSHUS. DaKTOpbI, BIMUSIONINE Ha UHTEHCUBHOCTb CIIEKTPAJbHBIX JIMHUM.
[Iporecchl MOHM3ALMHU U CaMOTIOTIIONICHUs B M1a3me, Gopmyna Caxa. CrieKTpalibHble TPUOOPEI
U CIOCOOBI PEruCTpalMK CIEeKTpa (BU3yalbHBINA, (oTorpaduueckuii U (HOTOIICKTPHUICCKHIN).
KauectBenHblif aHanu3, pacmm@poBKa dIMHUCCHOHHBIX CIEKTPOB M MACHTH(HKALKS >JIEMEHTOB
no ux crnekrpaMm. KomnuectBennslii ananus, popmyna Jlomakuna-Illaiioe. [Ipaktuka aTomHO-
HMUCCUOHHON CHEKTPOCKONMHH. ATOMHO-3MUCCHOHHBIA aHAIM3 C MHAYKTHUBHO CBSI3aHHOU
1a3MON. XMMHKO-CIIEKTPAJIbHBIE METO/Ibl aHAIM3A.

ATOMHO-3MHCCHOHHAss ~ ¢oToMeTpus  IulaMeHH.  ['a30Bble  IJJaMeHa  Kak  BHJBI
HU3KOTEMIIEPaTypHOM IJ1a3Mbl, MX XapakTepucTuka. biok-cxema miaameHHoOro ¢otomerpa.
Bo3MoxHOCTH MeTOIa M €ero OrpaHWYeHus. AHUOHHBIA M KaTHOHHBIA 3¢ddexTsl. Meronsl
KOJMYECTBEHHBIX OMpeAeiecHnid B IuiamMeHHoW  doTtomerpun. Ilpenen  oOHapykeHUs,
NPEU3NOHHOCTD, CEJICKTUBHOCTh. O0IaCcT IPUMEHEHUSI.

ATtoMHO-abcopOmonHas crnektpodoromerpus. OOmias xapakrepuctuka metona. [lornomenue
AJIEKTPOMArHUTHOTO M3JIy4eHUs] CBOOOJHBIMH aTromMaMmu. biok-cxema npubopa. McTounuku
MOHOXpPOMaTHYECKOTo u3nydeHus. CrnocoObl aroMuzauy npoosl. Moaynsarop, ero Ha3HaueHHUE.
W3buparenbHOCTh, JOCTOMHCTBA M HeAOCTaTku Merona. CpaBHEHHE aHAIUTHUYECKUX
XapaKTEPUCTUK METOJ0B aTOMHOW a0COpPOITMU U aTOMHOW SMUCCHH.

1.3. MonekynsipHas aHaauTH4yecKas crekTpockonus CrnekTpooTOMETpUYECKH —aHalIu3.
Metoapl ONTHYECKOW MOJICKYJSIPHOM crekTpockonuu. IlorioimeHue 3ieKTpOMarHUTHOTO
U3ITyYEHUs MOJIEKYJIaMU. DJIEKTPOHHBIE NEPEXOJbl U CHEKTPHI MOIVIOMIEHUS MOJeKysl. Cxembl
JMEKTPOHHBIX TmepexonoB. CpaBHEHHE AaHATUTHUYECKUX CHTHAJOB, OOYCIIOBJIEHHBIX d-
d*—nmepexomamu, mepexoJamMH C HEPEHOCOM 3apsiia M T-m*— mepexogamu. 3akoH byrepa-
JlamGepra-bepa. Monsipubiii  kodddurment mornomeHuss CrnocoObl  €ro  OnpeeIeHHs.
OnTtumuzanusi yCIoBUH aHAIMTHYECKUX OmpesencHuid. BriOop onTuManbHOM AJIMHBI BOJBI U
pabouero cerodpuiabTpa. KOHTpacTHOCTh aHAIUTHYECKOW peakiuu. OTKIOHEHUS OT 3aKOHa
Byrepa-JlamGepra-bepa. CpaBHenue QoToMeTpuu U crnekrpodoTomeTpun. Amnmaparypa Uis
CHEKTPO- U (POTOMETPUYECKUX H3MepeHHi. XapakTepucThka (POTOMETPUUECKHX METO/I0B
aHanmu3a. M30upaTenbHOCTh B cieKTpodoToMeTpuu U ee obecrnieuerue. [IpuHIMI aaTMTUBHOCTH
NOTJIOUICHUs] B aHaju3e OMHApHBIX CMeced MOTJIOMAIoNIMX BemecTB, Meton Pupopara.
TouyHOoCTh pe3ynbTaToB (oTOMETpHUECKUX ompeneneHuid. JuddepennmansHas (oTomMeTpus.
Meron  omHo- W aBycTOpoHHeH — muddepeHmmanbHOW — doTroMeTpuu.  Mertomabl
CHEKTPO(POTOMETPUIECKOTO TUTPOBAHUSI.

JlromuHECIeHTHBIE MeTOABl aHanmu3a. dnyopecueHnus u  ¢ocdopecuenuus. [Ipumenenue
HHEPreTUUECKON AuarpamMmbl SI0J0HCKOTO MpU PaCCMOTPEHUH CHHIJICT-CUHTJICTHBIX U CHHTJICT-
TPUILIETHBIX AJIEKTPOHHBIX NepexonoB. KonebaTenbHas penakcaiusi 1 BHyTPEHHSSI KOHBEPCHSL.
KBaHTOBBII UM SHepreTMUecKUi BbIXOAbl. DaKTOpbl, BIUAIOIIME HAa HHTEHCUBHOCTb
¢dyopecueniun. TemrepaTypHoe W KOHLEHTpallMOHHOE TylieHue (ayopecuenuuu. [IpaBuio
Crokca-JIommens. CBsi3b CTPOCHUS MOJIEKYJIBI OPraHMUECKOTO COSTUHEHHUS C €T0 CIOCOOHOCTHIO
K ¢uyopecueHIuU. 3epKajibHas CUMMETPHUS CIIEKTPOB MOTJIOLIEHUS U HCIyCKaHUs (TPaBUIIO
JlepmuHa). 3akoH BaBuioBa. Cxema ¢uiyopuMeTpHUECKUX H3MepeHHid. BriGop mepBuyHOrO M
BTOPUYHOTO CBeTOPUIbTpoB. ['pamynpoBouHas 3aBUCUMOCTh M KOJMYECTBEHHBIH aHAU3.
OO1m1ast XxapaKTepUCTHKA METOJIA.

1.4. TypouaumeTpust 1 HeeTOMeTpHsI.

TypOunumerpudeckuii ¥ HedelOMETpUUYECKUIT  MeToAbl  aHanu3a. PaccesHue cBeTa
JUCIIEpCHBIMU cucTeMaMH. CBs3b ONTHYECKON IUIOTHOCTH C KOHLEHTpAaLUed OINpeAessieMoro
BemiecTBa. KoaduimeHT MyTHOCTH cucTeMbl. TeopeTudyeckre OCHOBBI TYypOMIUMETPUH U
Hedenomerpun. YpasHenue Panes. TpeboBanus, npeabsBiIsieMble K UCIOIb3YEMBbIM PEAKIUSM.
TypOuanmerprudeckuii KHHETHYECKU MeTo1. BO3MOKHOCTH METOIOB.

123



Pazoen 2. Dnexkmpoxumuuecxkue memoowt ananuza
2.1. KongykToMeTpHsi 1 KOHIYKTOMETPUUECKOE TUTPOBAHUE
Knaccudukammst IXMA. Krnaccudukamuss dJIEKTPOJOB M DJIEKTPOXUMHUUYECKAE METOJIBI.
[longpuzyemble n Hemosspusyemsle 3iiekTpoabl B OXMA. Hcnonbszyemble XMMHUYECKHUE U
INEKTPOXUMHUYECKUE PEaKIu, TPeOOBaHUS, MPEABSABISEMbIE K 3TUM peakuusiMm. Bo3moxxkHocTr
OXMA.
KonaykromeTpus W KOHIyKTOMETpUueckoe TuTpoBaHue. OOImias XapakTepuCTHKa METOoja.
VienbHass M SKBUBAJIEHTHAs AJIEKTPOINPOBOJHOCTH PACTBOPOB SIEKTPONUTOB. [loABMKHOCTD
MOHOB. [IpsiMas KOHAYKTOMETpUSA M KOHIYKTOMETPUYECKOE TUTpOBaHHE. KpuBbIE TUTPOBaHUS.
@DakTOophl, BIUSIOUIME HA XOJ KPUBBIX TUTpOBaHus. lIpuHIMNMaNbHAs cxema yCTaHOBKU IS
KOHIYKTOMETPUYECKUX HM3MEpPEHUN, HCIOJIb3yEMbIE JJIEKTPOJbl. Bo3MoXHOCTH Merona,
JIOCTOMHCTBA, HeAOCTaTKU. [Ipumeps! onpeneneHuii..
BricokoyactoTHoe TuTpoBanue. OcobeHHOCTH MeTona. [lpuHIMNuanbHas cxeMa yCTaHOBKH.
Hcnonb3yeMble HHIYKTUBHBIE KM €MKOCTHBIC O€33JeKTpOoJHbIe suciiku. DOpMbI KpPUBBIX
BBICOKOYACTOTHOTO TUTpOBaHus. Aninaparypa. Bosmoxnoctu Metona. [Ipumepsl onpeaeneHui.
2.2. TloTeHIIMOMETPHS U TOTEHIIMOMETPUYECKOE TUTPOBAHHUE.
Onpenenennie Meroma. Hcmonb3yemble sueiku. MHAMKATOPHBIE SJIEKTPOIBI M AJIEKTPOJIbI
cpaBHeHus. [loTeHnMal 21eKkTpoaa Kak aHanIuTU4YeCKu curnain. lonomerpus. JIOHHaHOBCKUH U
muddy3nonHbd noTeHmanbsl. Kiaccupukanys HOHOCEIEKTHUBHBIX 3JEKTPoJoB. OCHOBHBIE
XapaKTEPUCTUKA  HMOHOCEJIIEKTUBHBIX  3JIEKTPOAOB  pAa3IMYHbIX  TUMOB.  [Ipuyunsl,
00yCJIOBIMBAIONINE H30MPATETLHOCTh JJICKTPONOB. YpaBHeHHe Hwukoiabckoro-OilzeHMaHa.
Metonsl ompenencHus Kod(h(QUIMEHTOB CENEKTUBHOCTH, BEPXHETO M HIKHETO TIpeserna
JMaria3oHa OMNpEJCISIEMBbIX COACPKaHUM. YTIOBOW KOA(DPHUIIMEHT AIEKTPOIHON (DyHKITHH.
Metoapl KONMUECTBEHHBIX ONMPEACIICHUNA U YCIOBUS UX NMpuMeHeHus. [IpsiMas nmoTeHImomMeTpus
(pH-metpusi, monometpusi). Bosamoxnoctrn Meroga. Meroapl TuTpoBanus. OOpaboTKa KPHUBBIX
MOTEHIIMOMETPUIECKOTO TUTPOBaHUSA. MeTOo bl JOOABOK.
2.3. BoibTaMrepoMeTpuueCKuE METO bl aHAIU3A.
Boasrammepomerpuieckre MeToabl aHanuza. Kinaccuueckas monsporpadusi, OCHOBBI METO/IA.
[IpuHnunuaneHass cxemMa moJsporpad@uuecko  yCcTaHOBKH. VICmoOnmb3yemble  3JIEKTPOIBI,
TpeOOBaHUS, MpeabsBIseMble K diekTpojgam. [lonspusanvoHHBIE KpPHUBBIE WHIUKATOPHBIX
BJIEKTPOJIOB. PTyTHBIM Kamaromuii 3JNEKTPOA, TBEpAbIe d3JeKTpoAbl. [lomsaporpammel.
WHurepnperanusa noasporpaMM. OCTaTO4YHBIM UM KOHJEHCATOPHBIM TOKH. DapaneeBCKHil TOK.
CgoiictBa mnpenenbHoro aU(PGYy3MOHHOTO TOKa. YpaBHeHme WibkoBuua. YpaBHEHUE
nojsiporpadguueckoir BonHbl ['elipoBckoro. I[lotennuan mnomyBonHbl. BbeiOop u Ha3HaueHHe
nosisiporpaduaeckoro ¢oHa. AHOMAIMM HA TMOISAPOrpPaPUUIECKUX KPUBBIX M HX YCTPaHCHHE.
KauecTBeHHBIN ¥ KOMUYECTBEHHBIN mosiporpaduueckuii aHanus. COBpeMEHHbIE HANPaBIICHUS
pa3zBuTUsl BoJbTammnepomeTpuu. OO6macTé ucCHoib30BaHUSA. BO3MOXKHOCTH, IOCTOMHCTBA H
HEJIOCTATKU METO/IA.
Ammnepomerpudeckoe TuTpoBanue. OOmas XapakTepucThuka MeToja. Bwibop ycioBwmid
aMIIEpOMETPUUYECKUX U3MEPECHU. [IpunnunuansHas cxema YCTaHOBKHU JUTSt
aMIIEPOMETPUYECKOTO0 THUTPOBAaHMs. THIBI KpPUBBIX TUTPOBaHMs. buammnepomerpuyeckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUUYECKUX U3MEPEHUM C ABYMSI MHIUKATOPHBIMU JIEKTPOAAMHU.
KpuBbie TuTpoBaHus. BoO3MOXHOCTH, JIOCTOMHCTBA W HENOCTaTKW MeToda. lIpumepsl
MPAKTUYECKOTO HCTHOib30BaHUsA. KynoHomerpudeckuii Meron aHanmza. Kiaccudukarus
MeTo0B KysnoHoMeTpuu. OObenuHeHHBIM 3akoH Dapazges. Breixonx mo Toky. I[lpsmas
KYJIOHOMETPHS U KyJIOHOMETpudeckoe TutpoBanue OcodeHHoctu MetoaoB. Kynonomerpus npu
KOHTPOJINPYEMOM IOTEHLHAIE W IPU KOHTPOIUpPyeMOM Toke. [lonsipu3anmoHHBIE KpHBBIE.
Br16op moTennuana padodero snekrpoaa. Pacdyer xonmdecTBa 3NeKTpUIECTBA, 3aTPAYCHHOTO HA
3JIEKTPOXUMHMUYECKYI0 peakuuio. [IpuHiunuanpHas cxemMa KyJOHOMETPUYECKOW YCTaHOBKH.
Ob6nacte mnpumeneHus. KynoHomerpudyeckoe TUTpoBaHue. BbpiOop Toka 3IeKTpou3a.
Oco0eHHOCTH TeHEpUPOBAHHOTO TUTpaHTa. CrocoObl MHAUKAIIMA KOHEYHON TOYKH TUTPOBAHUS
(BU3yaslbHBIE W HMHCTPYMEHTalbHbIC).  [IpUHIMNHManbHAs  cXeMa  YCTaHOBKH  JUIS
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KyJIOHOMETPUYECKOTO0 TUTpoBaHus. lIpakThyeckoe MpUMEHEHHE METOJla, €ro JOCTOMHCTBA U
HEJIOCTaTKH.
OnekTporpaBuMeTpuueckuii  aHanmu3.  CrnocoObl  BeIMOJMHEHHsT — ompeneneHui.  OoOmas
XapakTepucTuka merona. Ilpormeccel, mpoTekaromue Hpu 3eKTpoiu3e. BbIOOp 37eKTpoIoB.
VYcnoBus anexkTpoocaxacHus. TpeOoBaHMs, MpenbsBIsSEeMble K OCaJKaM Ha D3JIEKTPOJax.
Hcnonp3oBaHue AIEKTPOOCAXKICHHUS JUISL LeJed KOHIEHTPUPOBAHHUS, OIpPEICIICHUS |
pazaenenusd. BHyTpeHHuii 35ekTpoin3. JJoCTOMHCTBA U HEIOCTATKA METO/IA.

Paszoen 3. Xpomamoepaghuueckue memoowt ananusa
3.1. TeopeTnueckue OCHOBBI XpPOMATOTPAPUUYECKUX METOJIOB aHaM3a TeOpEeTUYECKHE OCHOBBI
xpomarorpadudeckux Meto10B. O6IacTi MpUMEHEHHs XpoMaTorpagUIecKiX METOI0B aHAJIH3a.
Xpomarorpamma. [Tapamerps! yaepxuanusa. uzuko-
XMMHUYECKHE  OCHOBBI ~ XpoMaTorpagpuueckoro mpouecca. Kiaccupukamuss  MeTOIOB
xpoMarorpauu 1O arperaTHOMy COCTOSHUIO (a3, MO MEXaHW3My paslelieHHus W CIoCco0y
opopmnenus mpouecca. OcHOBBI XpoMmaTorpaduueckoro pasnenenus. Koaddunuenrt
pacripenenenust U kodpdurment pasaeneHusi. OCHOBHOM 3aKoH xpoMartorpaduu. Bzaumocsszb
(GopMBl  BBIXOJHOW KpPUBOM M M30TEPMBI COPOIMM B KOJIOHOYHOM Xpomatorpaduu,
AQHAIUTUYECKUN AacleKT 3TOW 3aBUCHUMOCTH. (DaKTOpbI, BIUSIONIME HA CKOPOCTh JBIKEHUS
xpomarorpadudeckoii 30HBL. TeopHus TEOpEeTHUECKUX Tapenok. TeopeTHueckas Tapelnka.
BricoTa, SKBUBalieHTHas TeopeTHyecKkor Tapenke. KuHeTwmdeckas Teopus Xpomartorpadum.
VYpaBuenue Ban-Jleemrepa. Kpurepun s¢¢hexkTuBHOCTH Xpomarorpaduyeckoro mpoiecca.
CreneHb pa3feseHus W KpUTEepUld celeKTUBHOCTH. Kpurepuilt paznenenus. OnTuMu3anus
IIPOLIECCOB PA3/JEIICHUsI CMECEH BEILIECTB.
3.2. 'a3oxkuakocTHas xpoMarorpadus.
OOmass xapakTepucTuka MeroAa. lIpuHIUMUANBHAs CcXeMa Tra30BOro Xpomartorpada.
VYerpoiicTBO M HazHaueHuWe y310B  xpomarorpada. TpeOoBaHus, TpeabsBIsEMbIE K
HETIOBIDKHOW M TMOABWXKHOU (pasam. Jlerekropsl, ux kKiaccupukauus U TpeOOBAHUS K HHUM.
Mertonap! uneHTH(GUKAIUKA BEIIECTB B Ta30BOM Xxpomartorpaduu. JInHeHbIe U TorapupMUIECKUe
WHJCKCHI ynepkuBaHus. KoppensiHMOHHBIE ypaBHEHUS: CBS3b IMMApaMETPOB YICPKUBAHUS
KOMIIOHEHTOB C UX (U3MKO- XUMUYECKMMHU cBoiicTBamH. KauecTBeHHBIH aHamu3 1O
norapupMuuecKUM HHACKcaM yaepkuBaHus KoBaua. MeToapl KOIWYECTBEHHOTO aHAIW3a:
MeTOJl aOCOJIIOTHOM TpaayHpOBKHU, METOJ HOPMHUPOBKH, METOJ BHYTPEHHEro CTaHJapTa.
[MonpaBounbie KOAPGUIMEHTH K TUIOMIAIAM MUKOB. [IpuMephl MpaKTHYECKOTO MCIOJIb30BaHUS
ra3oBoi Xpomartorpadum.
3.3. XKunkoctHas xpomaTtorpadusi.
Knaccudukammst mMeTomoB KUAKOCTHOW XxpomaTtorpaduu. PacnpenenurenbHas OymakHas
xpomarorpadus. OcHoBbl OymakHOH xpomarorpaduu. IlogaBwkHas u HemoaBWXKHas (asbl.
MukcotponHblii  psin  pactBoputenei. TpebGoBanus K  Xpomartorpaduueckon Oymare.
Xpomarorpadudeckre mapameTpbl. THUIIBI XpoMaTOTpaMM: OJHOMEpHAasi, AByMEpHas, Kpyrosas,
anektpodopernyeckas. Meroa oOpamieHHBIX ¢Ga3. 3aBUCHMOCTh (GOpMBI ISITHA OT BHUIA
U30TEepPMBI pacupezencHus. MeToapl uIeHTH(PUKANK BEIIeCTB Ha OyMaXHOH XpoMaTorpamme.
KonuvecTBeHHbI aHanW3 B MeToAe OyMakHOW xpomarorpaduu. JOCTOMHCTBA W HEIOCTATKH
metona. O6nacte npumeHeHus. Ocobennoctu BOXKX. [IpuHnunuanbHas cxeMa KUAKOCTHOTO
xpomarorpada Beicokoro mamieHus. Tumnbl aerektopoB B BOXX. XXuakoctHo-ancopOnmronHas
BDXX. HopmanbHo-(ha3oBelii 1 oOparmieHo-(a30Bblid  BapHaHTBL: COPOCHTHI, SIIOCHTHI,
pazaenseMble BelecTBa. THIbI B3aUMOIEUCTBUS COPOEHT-BEIIECTBO, COPOCHT-3IIIOEHT, DITIOCHT-
BemectBO B BOXKX. VYpasuenune Knokca. ®aktop eMKOCTH, ero (U3MUYECKUH CMBICIH.
['paguentHoe smonpoBanue. Biousuue 3¢ (heKTUBHOCTH, CENEKTUBHOCTH U €MKOCTH KOJIOHKH Ha
paszeneHue CcMmecedl aHalIM3MPYEeMBIX BeHIecTB. MeToibpl HIASHTU(UKALMU BEUIECTB U
KOJIMYECTBEHHOTO aHaJIn3a
B BOXX. MocrounctBa m Hemoctatku BOXKX. Ilpumepsl ImpakTH4eCKOrOo HCIOJIB30BaHUS
BOXX B ananuse.
3.4. NonoobMeHHast Xxpomarorpadgus.
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Cymnocts Metoaa. TpeGoBaHusl, MpeabsABIsSEMbIE K PEAKIIUIM HOHHOrO ooMeHa. OcoOeHHOCTH
MOHOOOMEHHOM Xxpomarorpaduu. MoHooOMeHHOe paBHOBecue. KoHcTaHnTa MOHHOrO oOMeHa.
N3otepMbl MOHHOTO OOMEHa. BnusHME KOHCTaHTBI MOHHOTO OOMeHa Ha (OpMY H30TEPMBI
nonHoro oomena. Kosdummenr cenexruBHoctr. CHHTETUYECKHUE HOHOOOMEHHUKH, KATHOHUTBI
n annoHuThl. Krnaccubukarmus u cpoiictBa. CopOoHHbIe psiabl. Buasl 0OMEHHOW €MKOCTH
MOHOOOMEHHUKOB. BBIOOpD ONTUMANBHBIX YCIOBUH HOHOOOMEHHOTO pa3/IeNiCHHs] BEIIECTB.
[Ipumenenne MOHOOOMEHHOW XpoMarorpadur B AHAIMUTHYECKOM XUMHUHM OPTaHUYECKHX U
HEOPTraHWYECKUX COCAMHEHUM: pas/ieJIeHue, OUYMCTKa, KOHIEHTpHpoBaHue u T.1. [lpumepsl
IPUMEHEHUS MOHOOOMEHHOM Xpomartorpaduu B TEXHOJOTMYECKHX TMpoieccax. VMonHas
xpomatorpadus. brok-cxema nmoHHOro Xpomarorpada. Pazmensiomue u KOMIEHCAIIMOHHBIC
KOJOHKHU. JleTekTopsl. IIpuMeHeHne B aHAIUTUYECKON XMMHH. AHAIUTUYECKHE BO3MOKHOCTHU
MeTo/a.
3.5. I'enp-xpomaTorpadus.
[MomBwxkHas u HemonaBwkHas ¢aszpl. OOmmiee ypaBHEHHE, OMKCHIBAIONIEE TPOIECC Tellb-
xpomarorpaduu. CopOentsl. OOuMi, BHENTHWH W BHYTPEHHUU 0O0BeMbl Tens. [lapamerpsl
monpoBaHus. BeipaxkeHue mns xkodpduimenta pacrpeneieHuss U KOHCTAHTHI JTOCTYITHOCTH.
BosmosxknocTtu renb-xpomarorpadumn. [IpuMepsl mpakTudeckoro ucnonb3oBanus. TCX
Paszoen 4. Coepemennvie memoowvl ananusa.

ABTOMATUYECKMd W  aBTOMATU3UPOBAHHBIM aHANW3: UeIM W 3adadd. JIucKpeTHbIe
ABTOMATUYECKUE aHanu3aTtophl. [IpuHIUN AEHCTBUSA, JOCTOMHCTBA U HeAOCTaTKu. [IpoTouHble
METOJIbl aHaju3a pacTBOPOB. HemnpephIBHBIA MPOTOYHBIM aHAIW3 U MPOTOYHO-WHKEKIIMOHHBIN
aHaJm3.
Hpyrue meronsl aHanuza. Macc-cnektpoMerpuueckue meroabl. CynHOCTh MeToaa. AHanu3
OpPraHMYECKUX BEIIECTB. DJIEMEHTHbIN aHan3. [IoHsITHE 0 HEUTPOHHO-AKTUBALMOHHOM aHAJIU3E.
[Tonsitue 00 wmmyHO-pepmMeHnTHOM aHanmm3e. [lonarme o wMeromax WMK-cmekTpockomnmm.
YapTpodunbTpanus, GroTamys, KanWUISPHBIN dekTpodope3. PerynnupoBanue aHATUTHYECKIX
CBOMCTB HAaHOOOBEKTOB (CEIEKTUBHOCTD, YYBCTBUTEIBHOCTD,...) [I[puMeHeHle HaHOMaTepuanoB
¥ HAHOYACTHUI], HAHOTPYOOK B KayeCTBE CEHCEOMIN3AaTOPOB, KOHIIEHTPATOPOB, MOMAJOXKEK B
OXMA wu ap. [IlpumeHeHre HAaHOTEXHOJIOTHUI B aHAJIU3E.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI €IUHNLAX qacax
O0mas TpyA0eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 5,0 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocrosTenbHas paboTa 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 80
Bua xonTpoJis:
OJK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEXKyTOUHAS aTTECTALIHS L0 0,4
IToAroToBKa K SK3aMeHY ’ 35,6
Bua uToroBoro KOHTpoJIA: JK3aMeH

B 3auetHbIX B actpomn.
Buapt yaeGHO# paboThI €IUHNLAX qacax

Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 5,0 135
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KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 1,78 48

Jlexuuu (Jlek) 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocrosTenbHas padboTa 599 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 60
Bua xonTpoJis:

OJK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKyTOUHAS aTTECTAIIHS L0 0,3
IToAroTOBKA K SK3aMEHY ’ 26,7
Bua uToroBoro KOHTpoJIA: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«O01mas XuMHYeCcKasi TEXHOJIOTUS MIPOU3BO/ICTBA HAHOMATEPHATIOB M HAHOCHCTEM)
(b1.B./1B.04.01)

1. leap DUCHUMIUIMHBI - TIOJIydeHHWE 3HAHUW B O0JacTH pealn3alid XUMHKO-
TEXHOJIOTHYECKUX TIPOIECCOB C YYETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MPOTEKAIONINX
peakiuii, BHIOOpAa ONTHUMAIBHBIX YCJIOBHH pEaM3yeMBIX IMPOIECCOB, BbIOOpa A((PEKTUBHBIX
peakToOpoB, MPUOOPETCHHUSI HABHIKOB B COCTABIICHUU MATEPUAIBHBIX U TETUIOBBIX OalaHCOB, B
pacdere MPOIECCOB M PEaKTOPOB Ha OCHOBE MAaTEeMaTHUYECKOI0 MOJEIMPOBAHUS, IMOTYUYCHUS
3HaHU# B 00J1IacTH pa3pabOTKH SHEprocOeperaromux XuMuKo-Texnonorudeckux cucreM (XTC),
0€30TXO0/IHbIX U MAJIOOTXOHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB.

2. B pe3yabrare wu3yYeHUusi AUCHHUILUIMHBI OOydYalIIHiics N[O NporpamMme
0akajlaBpuaTa J10JIKeH:

Obnadams cnepyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbupiMu (I1K) koMmmerenmmsamMu:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIbHBIE MAaTEeMAaTUYECKUE, ECTECTBCHHOHAYYHBIC H
oO1enH)KeHepHbIe 3HAHUs B TpodeccnoHanbHoM aesteabHocTH (OIIK-3);

CIIOCOOHOCTBIO BBIOMpATh W MPUMEHSTH COOTBETCTBYIONINE METOIbI MOJCTUPOBAHUS
bU3NYECKUX, XHMUYECKHX U TeXHoJorndeckux mpoieccos (I1K-7);

3HAMb!

- OCHOBBI TEOPHH XUMHUYECKHX MPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO MCCIICOBAHMS B3aUMOICUCTBUS XUMHYECKHUX MPEBPALICHUN U SIBJICHUN
NepeHoca Ha BCeX MACIITaOHBIX YPOBHSX;

- METOJIMKY BEIOOpA peakTopa M pacuéra mporecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE IPOLECCH U PEaKTOPbl XUMUYECKON 1 OMOTEXHOIOTHH;

- OCHOBHBIE TIPHUHIIUIIBI OPTaHU3AlUU XUMHYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUECKYIO
CTPYKTYPY, METO/IbI OLIEHKH 3()(PEeKTUBHOCTH PON3BOCTBA;

- OCHOBHBIE XUMUYECKUE TIPOU3BOJICTBA;

ymemy:

- paccurTaTh OCHOBHBIC XapaKTEPUCTHKU XUMHUYECKOTO MPOIIECCa;

- BBIOpATh PAallMOHAIBHYIO CXEMY MPOU3BOACTBA 3a/1aHHOTO MPOAYKTA;

- OIICHUTH TEXHOJIOTUYECKYIO A(PPEKTUBHOCTH MMPOU3BO/ICTBA;

- BBIOpaTh 3 (HEKTUBHBIN THIT PEAKTOPA;

- POBECTU PACUET TEXHOJOTUYECKUX MMapaMeTPOB IS 3aJaHHOTO MPOIIECCa;

- OIPENeNNUTD MapaMeTphl HAWITydIllel OpraHu3aliy Mpolecca B XUMUYECKOM PEaKTope.

e1aoemn:

- MeToJIaMH aHajau3a YPPEKTUBHOCTH PaOOTHl XUMHUYECKUX TIPOU3BOJICTB;
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- METO/IaMH pacueTa U aHajK3a MPOIECCOB B XUMHUUECKHUX PEaKTOpax, ONpeaeacHus
TEXHOJIOTMUECKUX MOKa3aTesei;

- METO/IaMHU BbIOOPAa XMMUYECKHX PEAKTOPOB.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

Pa3znen 1. XuMun4yeckasi TEXHOJIOTMS U XUMHYECKOe IIPOU3BOICTBO.

1.1. OcHOBHbIE ONpeaeTeHUs] U MOJT0KEHHS.

Xumudeckass TeXHOJIOTHS. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpacaeBoi xapakTep
XUMUYECKONW TeXHOJIOrMH. Pa3BUTHE XMUMHUYECKHX MPOU3BOJCTB M XUMHUYECKOW TEXHOJIOTHH.
MecTo XMMUYECKON TEXHOJIOTHH B MPOMBIIIICHHON chepe U METOI0B XUMHIECKOW TEXHOJIOTUN
B HEXMMHUYECKHUX OTpaciiiX MPOMBIIUIEHHOCTH. CHCTEMHBIM aHamu3 CIOXHBIX CXeM U
B3aUMOJICCTBUI DJEMEHTOB CXE€Mbl — IMOHATHE W CcoAepkaHue Meroja. Duznueckoe u
MaTeMaTU4YeCKOe MOJICIUPOBAHKE, ONPEICICHUE U OCHOBHBIE MOHSATHUS, UX MECTO B MHKEHEPHO-
XUMHYECKMX HCCIEeOBaHUSAX U  pa3paboTkax. Mecto u 3HauY€HHWE HATYpHOTO U
BBIYUCIUTENHLHOTO dKciepuMenTa. CoJiep:kaHue U 3a/1a4u y4eOHOTO Kypca.

1.2. XuMu4yeckoe nNnpou3BoACTBO.

[TonsiTHE 0 XUMHYECKOM TPOM3BOACTBE. MHOTOQYHKIIMOHATBHOCTh XUMHUYECKOTO
npousBojcTBa. OOmIas CTPyKTypa XHUMHYECKOro Mpou3BojacTBAa. (OCHOBHBIE IOJCHUCTEMBI
XUMUYECKOT0 MpOu3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI XHMHUYECKOTO
IIPOU3BO/JICTBA.

KauecTBeHHBIE 1 KOJMYECTBEHHBIE MTOKA3ATENN XMMUYECKOTO MPOU3BOJICTBA: TEXHOJIOTUYECKHE,
SKOHOMMYECKHE, IKCIUTyaTallHOHHBIE, COLIMATIbHBIE.

1.3. CbipbeBble pecypcehl, BO/a M JHEPIrus B XUMHU4€CKOM NPOU3BOJICTBE.

Knaccudukanus ChIppeBBIX pECypcoB IO pa3IMyHBIM MpU3HAKaM — (a30BOMY
COCTOSIHMIO, TPOUCXOKJICHHUIO, HCTOYHMKaM. MuHepanbHoe Cbipbe (pPyIabl M TIOJIE3HBIE
HCKOIIa€MbI€), OPraHWYECKOE MPUPOJHOE ChIphe (TOPIOYHE HCKOMAeMbI€), PacTUTEIbHOE U
JKUBOTHOE CHIPbE, BTOPHYHOE CHIPhE — HMX HCIIOJIb30BaHHWE W MyTH TepepadoTku. OCHOBHBIC
CrocoObI IEPBUYHON 00paOOTKHU CHIPhs (0OOTaleHNE, OUYHNCTKA, ITOJTOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHSATHE, CYIIHOCTP W TIPUMEPHI YTIAYOICHHS WCIIOIB30BAHUS CHIPhS,
KOMOMHHMPOBAHUS MPOU3BOJICTB U KOMIUIEKCHON NEpepabOTKU CHIPHSI.
3HaueHHEe U WCIMOJb30BAHWE BOJbl B XUMHUYECKHX MPOMU3BOACTBAX. VCTOYHMKH BOJBI.
TpeGoBaHUsT K TEXHOJOTHYECKOM W OBITOBOW Bojie. [IpompblliuieHHass MOATOTOBKA BOJABI U
METO/Ibl €€ OYUCTKU OT mpumeceil. OCHOBHBIE METOJbI KOHTPOJS KauyecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOICHUS B TIPOU3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Buasl M HMCTOYHMKM DHEPTMM B XUMHUYECKOM TMPOMBIIUIEHHOCTH. Macmralbl
noTpebyieHuss U CrnocoObl YMEHBUICHHs] 3HepreTudeckux 3arpar. CyIIHOCTb M MpUMEpPHI
pereHepalii U peKyneparud HSHEPruu. JHEProTEXHOJOTUYECKHE CHUCTEMbl. BTopHuuHbIE
SHEPreTHUECKHEe PECYPCHI.

Pa3pnen 2. TeopeTnueckue 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONpeesIeHUs 1 MOJI0KEeHUS.

DU3HKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IIPEBpALCHUI -
CTEXHOMETpUYECKHE, TepMOAMHAMHYECKHe, KuHeTuueckue. [lokazarenu  XMMHYECKOTo
MPEBpAICHHs] — CTETICHb IPEBPAIICHUS, BBIXO]] MPOAYKTa, MHTErpaibHast U quddepeHIransHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIUH U MPEBPALLEHUS PeareHTOB.

2.2. XumMHu4ecKue nmpouecchl.

Omnpenenenve. Knaccupukanyus XUMUYECKHX IMPOLECCOB MO Pa3IUYHBIM MPU3HAKAM —
XUMUYECKUM (BUJ XMMHUYECKOM peakuuH, TEPMOJUHAMUYECKHE XapaKTEPUCTHUKHU, CXeMa
npeBpalieHnii) 1 pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (as).

I'omorenHslil xumuueckuil nponecc. OnpeneneHne U npumepsl. BiausHue XuMU4ecKux
MPU3HAKOB M YCJIOBUN MPOTEKaHUs Mpolecca Ha ero nokazatenu. Crioco0bl MHTEHCU(BUKALIUY.
[TonsTe onTUMaNbHBIX TeMmreparyp. ONTUMaNbHBIE TEMIEpPaTyphl IS OOpaTHUMBIX U
HEOOPaTUMBIX 9K30- U SHIOTEPMUUECKHUX PEAKIIHII.
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['eTeporeHHsblil (HEKATATUTHUECKHIN) XUMUYECKH mporiecc. OmnpeneneHne U MpUMEPBI.
CrpykTypa mpouecca u ero cocraBisomue (craaun). HaGmomaemas CKOpOCTb XUMHUYECKOTO
npeBpaiieHus. O6mactu (PeKUMBI) MPOTEKAHKS TPOIECCa, IUMUTHPYIOIIAsT CTA IS,

I'ereporeHHplli XuMHUYECKUH Tporiecc 'raz (KuUAKOCTh) - TBepaoe". OOocHOBaHUE,
MOCTPOEHNE U aHAJIM3 MAaTEMaTUYECKONW MOJIEIH JJIs peaKIui TopeHus (MOENb "COKUMAIOIIAsCs
chepa") m TOmOXMMHMUECKOH (Mozenb "c HeB3ammMmopewcTByrommM siapom"). Habmromaemas
CKOPOCTh TMpEBpAIlEHUs, BpeMsl MpEBpallleHus U MyTH HHTEHCU(PUKAUUU [Js Ppa3IudHbIX
o0acTeil mpoTeKaHus mporecca.

I'eTeporennslii XuMUYeCKHid Tporiecc 'raz (KHIKOCTB) - KuAKocTh'. OOOCHOBaHUE,
MOCTPOCHUE M aHAIM3 MaTeMaThueckod mozenu. HaOmromaemas CKOpOCTh MPEeBpAILCHUS U
obnactu nporekanus npouecca. [lyTn uaTeHcudukanu 11t pa3IMdHbIX PEKUMOB MpoIiecca.
Karanutuueckuii npouecc. Onpenenenue, kaaccudukanus, mpuMepbl. ['eTeporeHHbIN KaTaius
Ha TBepAOoM Katanuzatope. OO0OCHOBaHUE, MOCTPOCHUE M aHAJIW3 MaTeMaTUYecKOil MOJAETH Ha
KaTaJUTHYECKON MOBEPXHOCTH U B IMOPUCTOM 3€pHE KaTanmsaropa. HaOmiomaemasi CKOpPOCTh
npeBpauleHusi ¥ obnacTu mnporekaHus mnporecca. CTerneHb HCMOJIb30BaHUS BHYTPEHHEU
noBepxHoOCTH. [IyTn MHTEHCH(DUKAIINH KATATUTHYECKUX TIPOIECCOB.

2.3. XuMu4ecKue peaKkTopbl.

OmnpeneneHre W Ha3HAYCHHE XUMHYECKOTO peakTopa. PeakTopbl B XUMHYECKUX U
HEXMMMUYECKUX OTpacisiX MNpoMbIIUieHHOCTH. O030p THIOB XHMHUYECKHUX PEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peakIMOHHAsh 30HA, YCTPONCTBA BBOJAa W BBIBOJA, CMEIICHUS,
paslieNieHds U pacHpelesieHHs MOTOKOB, TEIJIOOOMEHHBIE JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SIBJICHUS B HUX.

CucremaTHn3alusi MpolEecCOB B XMMHYECKOM pEakTope Mo MacmrTaly WX MPOTEKaHHUS:

XUMHUYECKasl pPEaKIus, XUMHYECKHWA TpoIecc B JJIEMEHTApHOM O0beMe, TMpOIecChl B
PEaKUMOHHOM 3JIEMEHTE U B PEaKTOpe B LIEJOM, UX B3aUMOCBS3b M UEpapXUyecKas CTPYKTypa
MaTeMaTHYeCKON MOJeNnu mpoliecca B peakrtope. [Ipumepbl mporeccoB B Pa3iMUYHBIX BUAAX
XUMHYECKHX PEAKTOPOB.
Knaccudpukanus mpoueccoB B peakTopax MO Pa3IUYHBIM MpH3HAKAM - BHUJ XUMHYECKOTO
mpolrecca, OpraHu3alysl IMOTOKOB peareHTOB (CXeMa [BHXKEHUS PEreHTOB 4epe3 peakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3aIMs TeIJIOBBIX TOTOKOB (TEIUIOBOM PEXKUM,
cxema TeTuI000MeHa), CTallMOHAPHOCTh MpoIlecca.

OOocHOBaHME H TIOCTPOCHME MAaTEeMaTHYECKOH MOJAENIM TMpolecca B peakTopax
Pa3IMYHOIO TUMA KaK CUCTEMbl YPAaBHEHUH MaT€pHAbHOTO U TEIJIOBOrO OalaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe TMOTOKA, XUMHUYECKUX TPEBPAICHUSAX, SBICHHUSX IEpeHOoca TeIuia u
BeulecTBa W uX B3aumozeiictBuu. Cucrematusanus M KiaccuuUKalusg MaTeMaTHUYeCKUX
MOJIeJIEH MPOLIECCOB B PEAKTOPAX.

N3oTepmuueckne mporecchl B XUMUYECKOM peakTope. BnusHue cTpykTyphsl NOTOKa
(umeanpbHOE CMEIICHHE ¥ BBITECHEHHWE), CTAlMOHAPHOCTH Tporecca (MPOTOYHBIM U
NEePUOANYECKUIT), TapaMEeTPOB U YCIOBUN MPOTEKaHUs Ipolecca (TemrnepaTypa, KOHIEHTpalus,
JaBJiIeHHE, 00bEM PEaKIIMOHHOMN 30HBI, BpeMsl), BUJIa XUMHUYECKON peakiuu (IpocTast U CIOXKHAs,
obpatuMass W HeoOpaTuMmas) M €€ IapaMeTpoB Ha MPOQWIM KOHIICHTpAlMA W TIOKa3aTesu
npoliecca B peakrope (CTEeNeHb NMPEBPAIICHUs, BBHIXOJ MPOJIYKTa, CEIEKTHBHOCTH MPOIECCA).
OcHoBbl pacuera mpouecca B peakrope. ComocraBieHue 3¢G(GEKTUBHOCTH MPOIECCOB B
peakTopax, OMUCHIBAEMBIX MOJICTISIMU UI€aTbHOTO CMEIICHHS U BHITECHEHHUS.

Heuzorepmuueckue mnporecchl B XUMHYECKHX peakTopaX. OpraHuzanus TeIIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKUX peakTopax. Pacmpenenenue TemmnepaTypsl, KOHIIEHTPAIUN U
CTENEHH TPEBpAIICHUs B pPEAKTOpe B PEXKHUMAX HICAIBHOTO CMEHICHHS U BBITECHEHUS,
agnabaTuieckoM © ¢ TeriooOMeHoM. CBs3b TeMIEpaTypbl W CTENEHH MPEBpaIICHUS B
aanabatuueckoM mporecce. CoOMoCTaBleHHWE C H30TEPMHUECKUM pexuMoM. Ywucio u
YCTOWYMBOCTh CTAI[MOHAPHBIX PEXKHMOB B PEAKTOPaX UIACATLHOTO CMEIICHUSI.

2.4. IIpombllJIEeHHbIE XUMUYECKHE PEAKTOPbI.
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Ha kOHKpeTHBIX mpuMepax MNPEeIMETHO pPacCMAaTPUBAOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSl TPOBE/ICHUS] TOMOTE€HHBIX, T€TEPOr€HHBIX M KaTaTUTUYECKUX MPOLIECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PEXKUMa, 00JIaCTH UCIIOJIB30BaHUS.

Pa3znen 3. Xumuueckoe npon3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKAsl CHCTEMA.

3.1. CTpyKTypa U oOnucaHue XMMHUKO-TEXHOJIOTMYEeCKOH CUCTEMBbI.

XUMHUYECKOE TMPOU3BOJICTBO Kak XuUMHUKO-TexHosornueckas cucrema (XTC). Ilonsitue
cuctreMbl M XTC. CocraB XTC: »meMeHTHI, CBSI3M, NOACHCTEMBI. OJiemMeHTEl XTC,
KJaccu(uKanus 1Mo BUIY MPOLECCOB M Ha3HaueHUIo. TexHonorndyeckue cBsi3u 3neMeHToB XTC
(motoku). IlocrnenoBarenbHasi, mapamienbHas, pa3BETBICHHAs, IOCJIEIOBATEILHO-00BOIHAS
(baiinac), oOpaTHast (pEHKIT) TEXHOJIOTHYECKHE CBS3H. VX CXeMBbI M Ha3HAYCHHE.

Omucanne XTC. Buasr mogeneit XTC - onucatenpHbie U rpaduueckue. OnucareabHbIe
MOJETM - XUMHYecCKas CXeMa H MaTemMaTudeckas wMonaenb. [paduyeckue wmopenu -
byHKIIMOHATbHAS, TEXHOJOTMYecKasi, CTPYKTypHass M Jpyrue (CHelualbHbIE) CXEMBbI.
Hasnauenue, npuMeHeHHe U B3aUMOCBSI3b MOJIEIICH.

3.2. Anamm3 XTC.

Ilonsatue, 3amaun u pesynbTarhl aHanuza XTC - coctosHue XTC, marepuanbHbI U
TEIUIOBOM OajlaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBA3aHHOCTb DPEKHMOB 3JIEMEHTOB, pa3iIndHe
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOIO M B CHCTEME, YCTOMYMBOCTb M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIi 1 TETUIOBOM OalaHChl. MeToIMKa COCTaBIICHUSI M pacueTa MaTepHaTbHBIX
u teroBbix OanmancoB XTC um ee moacucreM. OcoOeHHOCTH pacyeTa OallaHCOB B CXEMax C
penukioM. @opMbl TIpecTaBiieHUs 0amaHcoB (TaOIUIIBI, TUArPaAMMBI U . ).

MartepuanpHplii  OamaHc JuIS  MacCOOOMEHHBIX W PEaKIMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHrne CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX U MexX(}a3HbIXx OarmaHCOBBIX
cooTHomieHu. CTeneHb UCIOIb30BAHUS CHIPHEBBIX PECYPCOB.

OHTaNBIUUHBINA, YHEPTETUYECKUN (10 TTOJTHOW SHEPTHH) U SKCEPreTHYECKHi OalaHChl 1
KII/I. Ux conmocTaBiieHHe U UCIIOIb30BaHue B aHanuze X TC.

3.3. Cunre3 XTC.

[Monsitme wu 3amaum cuHTe3a XTC. OcHoBHbie JdTambl paszpabotku XTC. Ponb
MaTEMaTUYECKUX U IBPUCTUUECKUX METOJIOB.

OcHoBHble koHHenuuu npu cuHTe3e XTC: mNoJHOE HCHOIB30BAaHUE CHIPHEBBIX U
SHEPreTHYECKUX PECYPCOB, MUHUMM3ALHAs OTXOA0B, ONITUMAIBHOE HCIOJIb30BaHUE aIapaTyphbl.
Nx copepxanne u cnocoObl peanusamuu. KoMOMHHpPOBaHHBIE MPOW3BOJICTBA, COBMEIICHHBIC
MPOLIECCHl, BTOPUYHBIE DJHEPre€THUYECKUE PECYPCHI, DHEPrOTEXHOJIOTUYECKHE CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYTHIE, MaIOOTXOIHBIE TTPOU3BOJICTBA - UX MOHSITHS, 0COOEHHOCTH
Y IPUMEHEHUE.

OmHOPOIHBIE TEXHOJOTHYECKHE CXEMBI: CHUCTEMa PEKYNepaTHBHOTO TEIJI00OMEHa,
cucTeMa pa3JieJIeHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA PEaKTOPOB. OCHOBBI TOCTPOEHUS UX
ONTUMAIBHOU CTPYKTYPbI

Pa3znea 4. [IpombinieHHbIe XUMHYECKH e MPOU3BOACTBA.

XUMHUYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3aius W3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJOTHYeckux mporeccoB U XTC, KOHIENUIHU MOCTPOECHUS
BoIcOKO3(pexkTnBHOM XTC. OCHOBHOHM akKIEeHT jenaercs Ha (PU3MKO-XUMHUYECKHE OCHOBBI
KOHLIETIIIMM ITOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TPOW3BOACTBA M €ro  IOJCHCTEM.
IIpousBoactBo cepHoil kucnotsl. I[IponsBoacTBo ammuaka. IIpon3BoACTBO a30THOM KHUCIOTBHL.
[IpousBoacTBO cTHpOIIA.

Pa3zpnen 5. CoBpeMeHHbIe TEHAECHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymiee coCTOSIHME XUMUUYECKOW TPOMBIIUIEHHOCTH B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[TepcrieKTUBHBIE UICTOUYHUKU CHIPbs M 3HEpruu. Kinactepuszanuus XUuMHUUE€CKOU MPOMBIILIIEHHOCTH.
CoBMenienHble mpouecchl. ['MOkue W mepecTpamBaeMble TeXHOJOrMdyeckue cxembl. HoBbie
XUMHUKO-TEXHOJIOTUIECKHE MPOIIECCHI U CITOCOOBI OMyUeHUsI MPOAYKTOB. HaHOTEeXHOMOTHSI.
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4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Buapt yaeGHO# paboThI €IUHNLAX qacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 6,0 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,22 80
Jlexumm (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
KonTakTHas camocrosTenbHas padboTa 578 -
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 100
Bua kouTpoJs:
OK3aMeH 1,0 36
KonrtakTHas paboTta — mpoMexKyTOYHAs aTTeCTalHs L0 0,4
IToAroToBKa K SK3aMeHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH

B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAVHMIIAX yacax
O0mas TpyA10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHY 6,0 216
KonTakTHas padoTa — ayJUTOpHBIE 3aHATHUA: 2,22 60
Jlexuuu (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansTus (J1ad) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,78 75
KonTakTHas camocTostensHas padoTa 578 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75
Bua xouTpoJs:
DK3aMeH 1,0 27
KonrtakTHas paboTta — mpoMexKyTOYHAs aTTeCTalHs L0 0,3
IToaroToBKa K 3K3aMEHY ’ 26,7
Bujx uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTAIUA padoyeil MPOrpaMmMbl AUCHUNIHNHBI
«CucreMsbl ynpaBJieHHsl IPOLeCCaMH NoJIy4YeHns HaHomaTepuanos» (b1.B./1B.04.02)

1. Heab AUCHUILIMHBI - 1aTh 0a30BbIE 3HAHUS IO TEOPUH CUCTEM YIPABICHHUS] XUMHKO-
texHonoruaeckumu npoueccamu (CY XTII), npuBUTH HaBBIKKA U yMEHHUE aHaimu3a cBorucTB XTI
KaK 00bEKTOB YIPABJIEHHUS U MPAKTUYECKOTO MPUMEHEHHS] TEXHUUECKUX CPEJICTB YIIPABICHHUS.

2. B pesyabrare wu3y4yeHusi AUCHMILVIMHBI O0y4YaluUIMiicd MO Nporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerenmmsmMu:

TOTOBHOCTBIO MPUMEHATH (PyHIaMEHTaJIbHbIE MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIE U
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHOM nesteabHocTH (OIIK-3);
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CIIOCOOHOCTBIO BBIOMpAaTh W NPUMEHSATH COOTBETCTBYIOLIME METOJbI MOJAETUPOBAHUS
buU3NYECKUX, XUMUYECKHUX U TexHoJorudeckux mporeccos (I1K-7);

3HaMb:

- OCHOBHBIE IIOHATHS TEOPUM YIPABICHMSA; CTATUYECKUE U JUHAMHUYECKUE
XapaKTepUCTHUKU OOBEKTOB YIpaBieHUs, OCHOBHble BUIbl CAY M 3aKOHBI pPETyJIUPOBAHUS;
tunoBele CAY B XMMHYECKOM NMPOMBIIIIEHHOCTH; METOJbl U CPEACTBA MU3MEPEHUS OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB; yCTOMUMBOCTh CAY; OCHOBHBIE TOHATHUS O HEMUMHEUHBIX CAY,
pelelHBIX CHUCTeMaX, JOTHYECKUX alTOPUTMax YMPAaBICHUS, QJANTHUBHBIX U ONTUMAJIbHBIX
CHUCTEMax YIpaBJICHUS;

ymemn.

- ONpeneNaTb OCHOBHBIE CTATUYECKME U JMHAMUYECKUE XapaKTEPUCTHUKU OOBEKTOB
yIpaBJICHUs; BBIOMPATh PALIMOHATIBHYIO CHCTEMY PEryJIHPOBAaHUS TEXHOJIOTHYECKOTO MPOLECcCa;
orleHuBaTh yCcTOMYMBOCTE CAY; BBHIOMpAaTh KOHKPETHBIC THUIBI MPUOOPOB MJIsi THArHOCTHKHU
XTII;

gnademsn:

- METO/AaMU TE€OPUH aBTOMATUYECKOTO PEryJIMpPOBAHUS, OPTaHU3ALMU U pacy€Ta CUCTEM
ONTUMAJIBHOTO YIIPABIECHUSI XUMUYECKON TEXHOJOTME HAaHOMAaTEPHAJIOB.

3. KpaTkoe cogep:kanue TUCHUNIAHBI

Moayab 1. QOcHOBHbIEe TNOHATUS YNPaBJIEHUS] XUMHKO-TE€XHOJOTHYECKMMHU
npoueccamm.

3Ha4YeHHe aBTOMAaTUYECKOr0 YNPABICHUS JUIsl Pa3BUTUS XUMHUUYECKOW IIPOMBIIUIEHHOCTH.
OCOOCHHOCTH ~ yNpaBJICHHUS XUMHUYECKUM MPEONpUATHEM M XMUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TexXHUKO-3KOHOMHYECKU 3(P¢eKkT BHEAPEHUs aBTOMAaTH3UPOBAHHBIX CHCTEM
ynpaBinenusi. Ponp cucrem ymnpaBieHus B oOecrie4eHHH Oe30MacHOCTH  XUMHUYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYKaromiei cpeasl. OCHOBHBIE TEPMUHBI U onpeaeneHus. HMepapxus
ynpasinenusi. OCHOBHblE TNPHHLUMIBI ympaBneHus. Kiaccudukamus cucreM yrnpaBieHHS
®yukimoHanbHas ctpykrypa CAY. IlokazaTenu kauecTBa ynpaBJiCHHS.

MopayJb 2. OCHOBBI TeOpHH ABTOMATHYECKOI'0 YIIPABJICHHSA.

Marematuueckue monenu CAY. lunamuueckue xapakrepuctuku CAY. Ucnonb3oBanue
OINlepallMOHHOT0 McuuciaeHus s aHanu3za CAY. Tunosbsle n1uHaMU4ecKue 3BeHbs. BpemeHHbIe
U YaCTOTHBIE XapaKTEePUCTUKHU. OKBUBAJCHTHbIE MpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHeHHBIX CAY ¢ oOpaTtHO# cBs3bio. Kimaccudukaiys U OCHOBHBIE CBOMCTBa
00BEKTOB ympaBieHHs. MeTonabl oOIpeaeseHus CBOMCTB OOBEKTOB ympaBieHus. OCHOBHbIE
3aKOHBI pEryIupoBaHus. PeryisiTopbl HA OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTeil. L{npposbie
U pobacTHbIe CHUCTeMbl yrpaBieHUs. BpIiOOp 3akoHa pEryJupoBaHUS U ONpEIeNIeHHe
ONTUMAJIBHBIX APAMETPOB HACTPOMKHU IPOMBILUIEHHBIX PETYJIATOPOB.

Monayab 3. U3MepeHne TEXHOJOTHYECKHX MAaPaMeTPOB XHUMHKO-TEXHOJIOTHYECKOI0
npouecca.

l'ocynapctBeHHasi cucteMa NPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3AIlHH.
OcHOBHBIE TEpPMHMHBI M OIpeaenacHus Merpojoruun. Metoasl u3Mepenuil. Cpencrtsa
U3MEPUTEIIbHOM TEXHWKH, MX CTaTHYeCKHWe W JuHaMu4yeckue cBoicTtBa. [lorpemHoctu
u3Mepenuii. CriocoObl nepenaun uHpopMau Ha paccrostHue. OpraHu3anus TUCTaHIIMOHHOU
nuarHoctukn  XTII. M3MmepeHue OCHOBHBIX TEXHOJIOTMYECKUX [apaMeTpPOB: JABIICHUS,
TEMIIEPATYPBI, pPacxXoa U KOJMYECTBA, YPOBHS XKUIKOCTU M CBHIIy4YMX MaTe€pHallOB, COCTaBa U
(U3UKO-XMMHYECKHUX CBOMCTB BEIIECTB.

Moayias 4. OcHOBbI NPOEKTHPOBAHHMS ABTOMATHYECKHX CHCTEM YIPaBJICHUS
XHMHUKO-TEXHOJIOTHYeCKMMH MPOLEeCCAMM.

Ocob6ennoctu  ympasnenuss XTII. PerynupoBanue OCHOBHBIX —TEXHOJIOTMYECKHX
MapaMeTpoB: pacxoja, AaBlieHHs, TeMmieparypsl, ypoBHs, pH. Texuuueckue cpencrtsa CAY.
OcCHOBHbIE Pa3HOBUAHOCTH YNPABISAIOUIMX YCTPONCTB. THINBI, XapaKTEpUCTHKUH U pacuér
HCIIOJTHUTENIbHBIX MEXaHU3MOB U PETyJIupyromux opraHoB. OpopmieHne NpoeKTHOrO 3a/1aHus
Ha aBTOMATH3aLMI0 TEXHOJOTWYECKOro Tpolecca. BbpiOOp TO4Yek H3MEpeHHus, KOHTPOJI,
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VOpaBIsieMbIX [apaMeTpoB U  YIPaBISIOMMX BozjaedcTBuil. CrTaHgapThl W yCIOBHBIE
obOo3HaueHHs s TexHomorudeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xumudeckoi
npombinuieHHOCTH. [Ipumepbr ACY TII B xuMuueckoi mpOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJIbI
no kypcy. CoBpeMenHnblie TeHaeHIu B pazputuu CY XTII.

4. O0beM yueOHOW JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Buapr yaeGHO# paboThI €IUHNLAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 6,0 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,22 80
Jlexumm (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansTus (J1ab) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositesnbHas padora (CP): 2,78 100
KonTakTHas camocrosTenbHas padboTa 578 -
CaMocToATEIbHOE N3YUEHHE PA3eiIOB JUCLIUIIINHBI ’ 100
Bua kouTpoJs:
OK3aMeH 1,0 36
KonrakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs L0 0,4
[ToAroTOBKa K SK3aMeHy ’ 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH

B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
O01mas Tpy10eMKOCTb IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 6,0 216
KonTakTHast padoTa — ayJUTOpHBIE 3aHATHUA: 2,22 60
Jlexuuu (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansTus (J1ab) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHast padora (CP): 2,78 75
KonTakTHas camocTositensHas padoTa 578 -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75
Bua xonTpoJis:
OJK3aMeH 1,0 27
KonrakTHas paboTa — mpoMexKyTOYHAs aTTeCTalHs L0 0,3
[ToAroTOBKa K SK3aMeHy ’ 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaIUA padoyeil MPOrpaMMbl IUCHUNINHBI
«3onnoBast Mmukpockonus» (b1.B./1B.05.01)

1. Heab aucUMIUIMHBI - GOPMHPOBAHHUE Yy OOYUYAIOMIMXCA 3HAHUNA O CKaHUPYIOIICH
30HJIOBOM MHKPOCKOIHUH, €€ TEOPETHYECKHX OCHOB, MPHUHIMIIOB Pa0OTHI U BO3MOXKHOCTHU
HCIIOJIb30BaHUs I aKTyalIbHbIX 33/1a4 HAHOTEXHOJIOTUU U HAHOMATEepUasoB.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4Yawlnuiici N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:
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Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIENOBAHMSIX W pacueTax 3HAHHUA O MeTojax
UCCJICIOBAHMS, aHaJIU3a, JMATHOCTUKH M MOJICIMPOBAHMS CBOMCTB BEILIECTB (MaTepuasoB),
buznyecKux M XMMHYECKUX MpoleccaX, MPOTEKAIIMX B MaTepuagax MpU HUX MOJIyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

TOTOBHOCTBIO BBINOJHSATh KOMIUIEKCHBIE HCCIEIOBAHUSA WM HCIBITAHUS TPU HU3YUYCHHUH
MaTepuaioB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE U CepTU(]UKAIMOHHBIC, MPOILECCOB WX
pou3BoACTBa, 00padoTku 1 Mmonudukanuu (I1K-5);

CIIOCOOHOCTBIO HCTOJIH30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUalOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoi, moysaMu, yactuiamu u uznydenusimu (I11K-6);

CIIOCOOHOCTBIO OILIEHHWBATh KAaueCTBO MaTEpHalioB B MPOM3BOACTBEHHBIX YCIOBHUSX Ha
CTaJ¥ ONBITHO-MPOMBIILIEHHBIX UcnibiTaHui U BHenpenus (I1K-10);

3Hamb:

- KJaccU(UKALNIO METOA0B CKaHUPYIOIIEH 30HI0BOM MUKPOCKOIHH;

- YCTPOWCTBO M MHPHUHLHUII pabOThl U (PU3UYECKHE OCHOBBI CKaHHPYIOIIMX 30HIOBBIX
MHUKPOCKOIIOB;

- TpPUHIMIBI pealu3allid aTOMapHOTO pa3pelieHus B CKAaHUPYIOUIMX 30HI0BBIX
MHUKPOCKOIIAX;

- 0011IMe TPeCTaBICHUS O pa3pelaronieil ClIoCOOHOCTH Pa3IMYHbIX BUOB;

- BO3MOXHOCTM M oOjactu mnpuMmeHeHuss wmeronoB C3M  ans  uccienoBaHus
HAaHOMAaTEPHAaJIOB;

ymemy:

- aHaJM3UPOBATh N300paKEHUsI U JaHHbIE, MTOJTYUYEHHbIE pa3InyHbIMU MeToamMu C3M;

- KOPPEKTHO OMpEeaesiTh MOP(OIOTHi0 HAHOOOHEKTOB M HAHOMATEPUAJIOB;

- HCTI0JIB30BATh CTaHJAAPTHBIE MeToauKN C3M miig aHaJi3a HAHOMATEPHUAJIOB;

- hopmynupoBaTh TEXHUYECKHE TPEOOBAHUS K 00bEKTaM HCCIICIOBAHMS;

gnademsn:

- HaBBIKaMH 00pa0OTKU N300pakeHHIA, TOTYUYCHHBIX pa3iuyHbIMu MeTonamu C3M;

INPUHLIUIIAMU TPOBEACHUS SKCIIEPUMEHTa Ha COBPEMEHHBIX MPHOOpax CKaHUPYIOIIEeH
30HI0BOM MUKPOCKOIIUY;

- METOJIaMU pabOTHI C HAYYHOU JINTEPATYPOH U AIEKTPOHHO-OMOINOTECYHBIMU PECYPCAMHU
10 TEOPETUYECKUM M TEXHOJIOTMUYECKUM aCleKTaM CKaHUPYIOIIEH 30H10BOM MUKPOCKOIHH.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Mopayas 1. OcHOBBI cKaHHpYIOLIel 30HA0B0OIH MuKkpockonuu (C3M)

Paszgea 1.1 CoBpeMeHHbIe MeTO/IbI BU3YAJIU3ALNH HAHOMATEPHAJIOB.

CoBpeMEeHHbIE  METO/ABl  BU3yQJIM3allMM W HUCCIENOBaHUA  HAHOOOBEKTOB U
HaHoMarepuanoB. [loHaTus paspemaromeil CcnocoOHOCTH U AUPPAKIMOHHOTO TMpesena.
AToMapHOE pa3pellleHUE B COBPEMEHHBIX MeToJax HccienoBaHus. CpaBHEHHME OCHOBHBIX
MUKPOCKOIIUYECKUX METOJ0B (ONTHYECKHe, 3JEKTPOHHBbIe, 30HI0BBIE). IIpenmyiecrtsa,
HEAOCTAaTKM ¥  OONacTH TMPUMEHEHHUS  CKAaHUPYIOMIEH  SJIEKTPOHHOW  MHUKPOCKOIIHU,
MPOCBEUMBAIOIIEH 2JIEKTPOHHON MUKPOCKOIIUH M CKAHUPYIOIIEH AIEKTPOHHON MUKPOCKOIIHH.

Pasnen 1.2. Beenenue B C3M.

Uctopuss C3M. VYcrpoilcTBO W mOpUHIMN  pabOThl  CKAaHUPYIOMIMX — 30HIOBBIX
MUKpocKkonoB. OcHoBHble 3meMeHThl C3M. Ckanepwl. Cucrema oOpaTHOH CBsI3U. 30HAOBBIC
natyuku. [Ipuanmun dhopmupoBanus nzodpaxkenus B C3M. 3ammTa OT BHENTHUX BO3JICHCTBHI.
Knaccudukanus merono C3M. CpaBHeHHE paspellaronieil CriocOOHOCTH PAa3IUYHBIX BHJIOB
C3M.

Pasnen 1.3. Ckanupymomas TyHHeabHass Mukpockonusi (CTM).

Ousnyeckne OocHOBbl CTM. DONEeKTpOHHbIE CTPYKTYpbl TBEPJAOro Tejla U €ro
noBepxHocTu. TyHHenbHbIN 3P dekT. Texunyeckne ocHoBbl CTM. KOHCTpYKIIMU CKaHUPYIOIIUX

134



TYHHEJIBHBIX MHKpOCKOmoB. Pexumbl pabotet CTM. Meron mnocTosHHOW Toka. Merton
IOCTOSIHHOM BBICOTBI. MeTros oToOpaxkeHHe paboThl BbIXoaa. Peanmusamus aTtomMapHOTO
pa3penieHus B CKaHUPYIOIIEM TyHHEJIbHOM Mukpockone. Orpanumuenus CTM. Peanuzamms
aTOMapHOIO pa3pelIeHusl B CKAHUPYIOIIEM TYHHEIbHOM MUKpocKorie. [1oAroToBka moBepxHocTu
tBepabIX Tea st CTM uccienoBaHum.

Pa3znen 1.4. AToMmHO-cu10Basi MuKpockonusi (ACM).

CunioBoe B3aMMOJICHCTBHE 30HIOBOTO jJaTunka W oOpasmna. [lorenmman Jlennapna-
Jlxonca. ACM 30HIBI: BHIBI, CIOCOOBI M3TOTOBJICHUS, OCHOBHBIE MapaMeTpbl. KoHCTpyKIHs
ACM. CriocoObl perucTpanuu OTKIOHEHHUs KaHTHieBepa. Pexxumer pabotet ACM. KonTtaktHast
ATOMHO-CHUJIOBAsE MUKPOCKOIHS- METOJ] MOCTOSHHOW BBICOTBI, METOJl IOCTOSIHHOM CHJIBI,
KOHTaKkTHBIM MeToj paccorjacoBanusi. Hemocrarku konTakTHOM ACM. IlomykoHTakTHas
aTOMHO-CcHJIOBast MUKpockonus. [IpenmyiectBa u HepocTaTky 1mostykoHTakTHOH ACM. Kpussie
3aBHCHUMOCTH CWJIBl OT paccTosHusA. JlaTepambHoe B3auMoOAecTBHE 30HAA M oOpasla.
Muxkpockonus JaTepaibHbIX cuil. Paspematomas crnocooHocts ACM. beckonTtaktHas ACM.
Bo3moxknoctn OeckontaktHO ACM. Hcmonbp3oBaHWe OPraHUYECKHX MOJICKYJ B KayecTBE
30H10B 1151 C3M. Hanotpy6Oxu — natunku C3M.

Pasznea 1.4. Ckanupyromas OJM:KHeNoJbHAasi onTuyeckasi Mukpockonusi (CbOM).

Teopernueckue ocHoBsl CBOM. DddexkTuBHOE mpeojoieHHe  ONTUYECKOTO
mudpakmuonHoro  mpeaena.  3oHael CBOM:  tumbl, wusroromieHue.  KoHCTpykumm
OJIMKHETIONBHBIX ONTUYECKMX MHUKPOCKONOB. KOHTpONb paccTOSHUS MeEXIy 30HIOM U
MOBEPXHOCThIO. Peanmuzanus cuctempl oOpatHOW cBsizu. Paspematromas crnocodHocth CHOM.
Pexwumel pabotsl 1 Buasl CBOM. Kongurypamus CbOM ¢ moaynem UK-Dypee.

Monayas 2 .Bo3moxknoctu C3M.

Pasnen 2.1. Ipyrue Buast C3M.

Mukpockonust cui TpeHus. MeToa MOLyssiuu Cuiibl. MHOTOIPOXOJHBIE METOJIUKH
paborer C3M. DnektpocunoBas MHKpockomnusi. CKaHUpPYIOIIas €MKOCTHAass MHKPOCKOITHSI.
Merton 30u1a KenpBuna. MarautHas cunoBast Mukpockonust (MCM). [punamun padoter C3M B
pexume MCM. Kgsasuctatndyeckue meromuku MCM. Konebarenbubie meromukun MCM.
3onmoBeie nmatuuku s MCM. Jlutorpadus B C3M. CTM, ACM nurtorpadus. AHOAHO-
OKHUCJIUTETIbHAS TUTOTpadusl.

2.2. Boamoxnoctu C3M.

[MpeumymectBa u Hemoctatku C3M. Crangaptet C3M. HckaxeHue u300pakeHUs
ckaHepoM. VckaxeHus, CBSI3aHHBIE C 30HJOBBIM JAaTYMKOM. VCKakeHus, CBS3aHHBIE PEKUMOM
paborer C3M. Kamub6poka C3M. IlpuHuunsl KOppeKTUpoBKH u300paxenuir C3M.
Bo3MoxkHOCTH aTOMHO-CHIIOBOM MUKPOCKOITUU B OIpeAeaeHUH (OPMbI U pa3MepOB HAHOYACTHUIL
METAJIOB M WX COCAUHECHHA. METOIUKH BOCCTAHOBICHHS pealbHOW T€OMETPHH OOBEKTOB
uccienoanusi ACM. Bo3MOXHOCTh MPOBEACHUS HEPA3PYIIAIOIINUX HUCCIECIOBAHUIN C MTOMOIIBIO
ACM.

Monyas 3. [lpumenenue C3M

Pasnen 3.1. Ilpumenenne C3M a8 uHcCCIeI0BAHMS OCHOBHBIX KJIACCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemieHue, npocturiyroe ¢ nomouipto CTM. Ilpumenenne MCM.
[Ipumenenuss OMMIKHETIONBHOW ONTUKH. VccnemoBanne BOMOPOIHBIX cCBsizeil. OmnpepeneHue
pasmepoB u (opmbl HaHouacTul. MccnemoBaHuss MOPQOJIOTUM U JIOKAIBHBIX CBOWMCTB
MOJIMMEPHBIX MaTepualioB. VMccieqoBanus MarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTogoM MCM.
Brruucnenue anaresuonsbix cuin merogom ACM. Bo3moxknoctu u mnepcnektuBel ACM B
UCCJIEOBAHNM CHUHTETHYECKUX XHMHMUYECKMX BOJIOKOH. lccnenoBanne HaaMOJIEKyJISIpPHON
CTPYKTYpHI IOJTUMEPOB U KOMITO3UTOB. Mcrionp3oBanne C3M st uccienoBanusi MOp(hOJIOTHH U
IIPOLIECCOB POCTA.

Pa3znen 3.2.UccaenoBanue 0M010rn4ecKux 00beKTOB ¢ momombio C3M.

Ucnonp3oBanne C3M B pasznmuusbix cpenax. BosmoxkHoctu C3M st ucciegoBaHUs
O0OBEKTOB B JKHIKHX cpefaax. [IpUHIMIIBI TPUTOTOBICHUS OMOJOTUYECKHX OOBEKTOB st
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ucciaenoBanus ¢ nomompbio C3M. Bo3MoXHOCTH B HCCIEeOBaHUU OEIKOBBIX MOJEKYT C
nomomipio C3M. Usyuenme JIHK. HccnemoBanust BupycoB u Oakrtepuit. MccnenoBanue
aare3MOHHEIX B3aUMOIEUCTBUH.

Pa3pnen 3.3. CoBpemennbie npudopst 1 MeToabsl C3M.

OcHOBHbIE POU3BOAUTENN CKAaHUPYIOUIUX 30HIAOBBIX MUKPOCKONOB. PopMaT JaHHBIX B
C3M. Bapuantsl Bm3yanuzanun C3M  wu3obpaxenuit. KomudectBenusii anammz C3M
n3o0pakeHnit. CTaTUCTUYCCKUI aHAIU3 U300paXKeHUH, MOTYyUYCHHBIX ¢ moMoIIbio C3M.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbIX B akanem.
Bunsl yueOHOI paboTh eAMHMIIAX yacax
O0mas TpyA10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIaHy 3,0 108
KonTakTHas padoTa — ay1iMTOPHBIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
KoHTtakTHas camocTosaTenbHas paboTa L67 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8

Bua xouTpoJs:

3auer - -
B 3auernbIX B actpos.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexumnm (Jlek) 0,44 12
[Tpaxtuueckue 3ausatus (I113) 0,89 24
CamocrositeabHas padora (CP): 1,67 45
KoHTtakTHas camocTosaTenbHas paboTa L67 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 44 85

Bua kouTpoJs:

3auer - ‘ -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
«MeToabl TEPMHYECKOI0 AaHAIN3a B TEXHOJI0TMH HaHOMaTepuaaos» (b1.B./1B.05.02)

1. Heap aucuumiuHbl - GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MPEICTaBICHUS O
BO3MOXKHOCTSIX TEPMHUECKOTO aHAIIM3a JUTsl UCCIIeIOBAHUSI HAHOMATEPHAJIOB.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIONIB30BaTh B HCCIENOBAHMSIX W pacueTax 3HAaHHA O MeTojax
WCCJICIOBAHMSI, aHAIN3a, TUATHOCTUKA W MOJICIIUPOBAHMS CBONCTB BEIIECTB (MaTepUaioB),
bu3nyecKuXx M XMMHYECKUX MpoIeccaX, MPOTEKAIIMX B MaTepuagax MpU HUX MOJyYEHUH,
obpaboTke u mogudukanuu (I1K-4);

TOTOBHOCTBIO BBINOJHITh KOMIUIEKCHBIE HCCIEAOBAHUSA WM HCIBITAHUS TPU HU3YUYCHHUH
MaTepuaioB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE W CEepTU(UKAIMOHHBIC, MPOILECCOB HX
pou3BOACTBa, 00paboTku 1 Monudukanuu (I1K-5);
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CIOCOOHOCTBIO MCIIOB30BATh HA IPAKTUKE COBPEMEHHBIC IMPEICTABICHUS O BIMSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarOLIEH
cpenoi, moysiMu, yactuiiamu u uznyderusimu (I1K-6);

CIOCOOHOCTBIO OIEHMBATh KAa4eCTBO MAaTEpPHAOB B MPOU3BOJACTBEHHBIX YCJIOBUSAX Ha
CTaJIM¥ OMBITHO-TIPOMBIIIICHHBIX ucTibiTanni 1 BHenpenus (I1K-10);

3namey:

- KjJaccu(UKauuoo U (QU3NYECKO-XMMHUYECKHE OCHOBBI TEPMHUYECKOIO aHaIu3a
MaTepUasos;

— YCTPOMCTBO M NPUHLHUI pabOThl OCHOBHBIX IPUOOPOB TEPMHUUECKOTO aHAIIN3A;

— BO3MOXHOCTM TIPUMEHEHHUS TEPMUYECKMX METOJOB aHajgu3a B TEXHOJOTUU
HAaHOMATEpPHAJIOB;

Ymemy:

- AQHAJIM3UPOBATh PE3YJbTATHl MCCIEHOBAHHA HAHOMATCPUATIOB TEPMHUYECKHMHU
METOJaMU;

- paccuuTbiBaThb (U3UKO-XUMHUYECKHE IIapaMeTpbl XUMHUYECKUX peakiuil c
yd4acTUEM  HAHOMAaTepUaloB IO  pe3yjibTarTaM  TEPMOIPaBUMETPUU U
CKaHUPYIOIIEH KaJTOpUMETPHUH;

- moaluparth HeOoOXOAMMOE TEeXHHYecKoe oOQopMieHne JUIsl HCCIEI0BAHHS
HaHOMAaTepHaJIOB TPeOYEMBbIX THUIIOB.

Braoemy:

- CTaHIapTHBIMU METOIUKAMH aHaJIn3a HaHOMATEPHAJIOB METOaMHU
TEPMOTPABUMETPUH U TU(PEepeHIIHATLHO-CKaHUPYIOLIEH KaTOPUMETPHH;

- OCHOBaMHU TEPMOKHHETUYECKOIO aHAJIN3a;

- MeTOoAaMu paboOThl C HAYYHOH-TEXHUYECKOW JIUTEpaTypoil 1Mo TEOPETUYECKHM U
TE€XHOJIOTMYECKUM aCIEKTaM TEPMOTPaBUMETPUUECKOT0 aHAJIN3a HAHOMAaTEPHAJIOB.

3. KpaTkoe cogep:kanue JTUCHUINIHHBI

Paszgea 1. UcTopusi 1 OCHOBBI TEPMHUYECKOT0 aHAJIM3a MATEPHAJIOB

Hcropust u 3Tansbl pa3sBUTHS TEPMHYECKHX METOA0B aHAJIM3a. DKcnepuMeHTHl Jle-
[ITaTtense m Octena. Meto nepuogMYECKOro MpOKaIuBaHUSA-B3BEIIMBaHus. [[puHIMNIIMANBHOE
YCTPOUCTBO AepHuBaTorpada.

OcHoBHBIC 321a4YM TEPMHYECKOr0 aHAJHM3a MaTepHaJoB. DU3HKO-XMMHUYECKUE
OCHOBbI TEPMHUYECKMX METOJOB aHaau3a. JIMHaMMYECKUH U H30TEPMUYECKHE PEXHUMBbI
TEPMUYECKUX METOJ0B aHanu3a. OO0JacTM NPUMEHEHUsS TEPMHUECKHUX METO/0B aHaJIn3a
HaHOMAaTEPHAJIOB.

Texnuyeckass peaau3anusi TEPMHYECKOro aHaJu3a. TepMmonapbl: MaTrepualbl U
ceorictBa. [loHaTHe sTanmoHa BewiecTBa. BiMsHME CKOPOCTH peakLMil U YCIOBUS IPOBEICHUS
sKciepuMeHTa (pa3mep Turisi, GOpMbl Jep)Katelns, MpoObl, CKOPOCTH HArpeBa, BIUSHHE
atMocdepel B meun) Ha Qopmy auddepeHnnanbHoil kKpuBod. McrouHukHM OmUOOK U
norpentHocTei B 1uddepeHInaibHO-TEPMUISCKOM aHATH3E.

Paznea 2. Knaccuyeckue MeTo1bl TEPMUYECKOT0 AaHAJIN3A

TepmorpaBumerpuueckuii anaaus (TT'A). OcHOBBI METOIa TEPMOTPABUMETPHUECKOTO
ananu3a. [lpunnun ycrpoiicta npudopa TI'A. Kpussie TT'A. Bocnpon3Boaninocs u TOYHOCTb
meromna TI'A. BnusiHue ycnoBusi MpoBeIeHHUs JIKCIepuMeHTa Ha pe3ynbrarbl TI'A. CriocoOsb
OIpEENICHUs] TEMIIEPATYPHBIX UHTEPBAJIOB Pa3JIOKEHUs BEUIECTB, ONPEIEIICHNUE TOTEPh MACCHI.
Ncrounnku ommoOok u norpentHocteit B TTA.

JAudpepeHunaibHO-TEPMUYECKH T aHaIu3 (ATA). OcHoBBI MeToAa
nudGepeHIMATPHO-TEPMUYECKOTO aHaim3a. YpaBHeHue Kupxroda. I[lpunmmm yctporicTBa
npubopa [ATA. Kpussie [ITA. IIpeumymecta u Henocratku JTA. Tennonepenoc.

JAudpepennuanbuo-ckanupyomasi kajgopumerpusi (JACK). OGnactu mpumeHeHUs
JICK). CnocoOsl ompeenieHust TeMIIepaTypHbIX HHTEPBAJIOB PA3IOKEHUS BEIIECTB M (Pa30BBIX
nepexonoB. KonuuecTBeHHOe ompeneseHue TeIuoBbIX 3dekToB. MccaenoBaHue KUHETUKU
peaKuii TePMUYECKOTO DPA3JIOKEHUs] MarepuaioB. VICTOYHHMKHM OIMIMOOK M IMOTPEIIHOCTEH B
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JCK. Bapuantsl JICK npunimunuanbHo-oTangHbie oT I TA. CHHXpOHHBIA TEPMUYECKUN aHAIN3
MaTepUaoB.

JAunaromerpus. Xapakrepuctuka Merona. OmnpeneneHne M3MEHEHUH UTMHBI 00pa3IioB
MIpU HArpeBe M OXJIAXKACHUHU WM IPU U30TEPMHUUECKON BbIIepkKKe. TemnepaTypHblid KOHTPOJIb B
munaromertpe. Jpon-kanopumetpus. CriocoObl onpeesieHns TeII0EMKOCTH MaTepHalIoB.

Pa3nen3. KomiuiekcHbIe MeTOABI AHAIN32 HAHOMATEPHAJIOB

TepMuueckuii aHaau3 ¢ U3ydyeHneM BblaeaUBIINXCS Ta3oB. CoBMmelieHne mprudOpoB
tepmuueckoro aHaimmsza ¢ MK-Oypse u wmacc-cnekrpomerpamu (MC). CTA-UK-®ypee:
npuHIUN padboTel u ooactu npuMenenns. CTA-MC: npuHiun paboThl U 001aCTH MPUMECHECHHS.

IIpumeHeHne TepMHUYECKHX METOA0B ISl AHAJIM3a HAaHOMaTepuanoB. lccnenosanue
IUTABJICHUSI HAHOYACTHUI[ METAJJIOB C MOMOUIbI0 TEPMHUUECKUX METOJOB aHanu3a. OmpeneneHue
TEIJIOEMKOCTH HAHOCTPYKTYPUPOBAHHBIX MarepuanoB. CHHXPOHHBIM TEPMUYECKUN aHAIU3
KOMIO3UIIMOHHBIX MaTEPUaJIOB.

HccnenoBanue KOJUYECTBEHHBIX XaPAKTePUCTUK HAHOMATEPHAJIOB MeETOAAMM
TepMuYeckoro aHanusa. VccnenoBanue a3oBbIX —AuarpaMM — MHOTOKOMITIOHEHTHBIX
HaHOcHUCTeM. BiusHHe pa3nuyHbIX (QakTOpoB (IpUMECH, XUMUYECKHUE B3aUMOJCHUCTBUSA,
aTMoc(epa 1neun) Ha TOYHOCTh KOJMYECTBEHHOTO M KAUECTBEHHOTO aHAJN3a.

IlepcnekTHBHBIE MeTOAbl TEPMHUYECKOro aHaam3a. OCHOBHBIE  IPHUHLUIIBI
TepMoMarHuTomeTpuu. TepmocoHomeTpusi. BoicokoTemneparypubiii ontudyeckuii JITA u ero
aHaymord. MeToa Jla3epHOH BCIBIIKK: NPUHIMIHAIBHOE YCTPOMCTBO mpubopa, (¢U3UKO-
XUMHYECKHE OCHOBBI, INpUMEpbl TNpUMEHEHHus. MeToa rpemux IIUT. BricokoTouHOE
M3MEpPEHUE TEIJIOBBIX TIOTOKOB.

4. O0beM yueOHO# JUCUUIIJIMHBI

B 3auernbIx B akanem.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS 1,33 48
Jlexumnm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosaTenbHas padboTa L67 0,2
CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ’ 59,8

Bua koutpoJs:

3auer - -
B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonrakTHas camocrosiTensHas pabota L67 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 44,85

Bua koutpoJis:

3auer - -

138




AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«MeToapbl J1azepHoi nuPpakumuu 1 u3yuyeHuss HanomarepuaJion» (b1.B.J1B.06.01)

1. Heab AMCHMIIMHBI - IPHOOpPETEHNE 3HAHUHM, YMEHHH, BIaeHul u (popMupoBaHue
KOMIETEHIMH B 00JIaCTH METO/I0B J1a3epHOM AU]pakiuy Ui aHaIu3a HaHOMaTepHAIIOB.

2. B pe3yabrare wu3ydyeHus JAUCHUIVIMHBI O0y4Yawluiicsi N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmsmMu:

CMOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAHHMAX M pacuerax 3HaHHA O MeToax
UCCJIEIOBAHMSI, aHalIM3a, TUArHOCTUKW U MOJEIHUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
GU3NYECKUX U XMUMHYECKUX MPOIEccaX, MPOTEKAIINX B MaTephalaX MpU HUX MOIyYCHUH,
obpabotke u mogudukanmu (11K-4);

CIIOCOOHOCTBIO HCTOJBh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUajOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoii, moysiMu, yactuiiamu 1 m3nydenusmu ([1K-6);

3HaMb:

- TEOPETUYECKHE OCHOBBI CTATUUECKOTO M IMHAMUYECKOI'0 PACCEUBAHUS CBETA;

- YCTPOMCTBO M MPUHLIUIT paOOTHI JIA3€PHBIX aHAIU3ATOPOB pa3Mepa YaCTHILL;

- BO3MOXKHOCTH U 00JaCTU NMPUMEHEHHS METOJ0OB JTUHAMHYECKOT'O CBETOPACCESHUS IS
MCCJIEI0BAHNS] HAHOMATEPHUAIIOB;

ymemn.

- AHAJIM3UPOBATh M300paKEHUS M JAaHHbIE, MOJIYYEHHbIE METOJOM JUHAMHYECKOIO
paccesiHus CBETa;

- popMyIHpOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM HCCIICI0BAHMUS;

enadems.

- HaBblkaMM 0O0pabOTKM ¥ MHTEpPIpEeTaldd JaHHBIX, MOJYYEHHBIX METOJIOM
JTUHAMUYECKOTO pacCesiHUsI CBETa;

- MerogamMu pabOThl C HAYYHOH JIUTEpATypod U DIEKTPOHHO-OMOIMOTEUYHBIMHU
pecypcamu, CBsI3aHHBIMU C TIPUMEHEHUEM JIa3epHOU Tu(paKIUu sl aHAIM3a HAHOMATEPUAIIOB.

3. KpaTkoe coaep:xanue TUCUUIIHHBI

1. BBeagenme. JIMarHocTuka M MeTOAbl HCCJIEIOBAHMS HAHOMATEPHAJIOB WU
HAHOCTPYKTYP

Metoael onpenenenus pazMepa dactull. CutoBblii Meroa. CeqMMEHTallMOHHBIA METOJ.
Konaykromerpuueckuii Metoa. MeTonx  MHUKPOCKONHMH, PAa3HOBHUIHOCTH  MHUKPOCKOIOB.
TexHu4YecKkoe OCHAIIEHHE, O0IIasi KOHCTPYKIHUS dJIEKTPOHHBIX MUKPOCKOIIOB U XapaKTePUCTUKU
uHbOpMallMK, TOJTy4aeMOH C HCIOJB30BAHMEM pA3IMYHO OCHAUICHHBIX MHKPOCKOIIOB.
Paspemaromnas cnocoOHOCT MHUKpOCKOMOB. [lonroroBka oOpa3moB Ui HCCIEIOBaHUS Ha
Mukpockomnax. Onpenenenue  auamerpa  Hecepuueckux — yactul.  [IpuHIMNUanbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOTIOB B ClIy4ae UX MPUMEHEHHUS ISl aHAIM3a MaTEpPUAJIOB.

2. TeopeTnueckue 0CHOBBI CBETOPACCeSIHUSA

Ucropust  cBetopaccessHus. ONTHYECKUH  JMANA30H  DJIEKTPOMArHUTHBIX  BOJIH.
@u3nyecKkue OCHOBBI IPOLIECCOB pAcCEsHUs U TMOTJIOLIEHUS CBeTa. YCIOBUS M BUIbI
payieeBCKOro  paccessHusi.  PaccessHue  MallbIMM  YacTULAMHM  TMOJISIPU30BAHHOTO U
HENoJIIpU30BaHHOTO  cBera. PaccesHue Ha  (QaykTyauusx ¢ yacTulax. SIBieHus,
HaOJIro1at01Mecs MPH PacpOCTPAHEHUH CBETA B JUCIIEPCHBIX CUCTEMaX. YIIPYroe U Heynpyroe
paccesiHue.

3. Teopusi MOJIEKYJISIPHOTO paccessHUS CBeTa

ABnenuss  Manpensmitama-bpuitoona n Pamana.  JlazepHas — cnekTpockonus
KOMOMHAIIMOHHOTO paccessHus. BeiHyXIeHHOe KoOMOMHAIIMOHHOE paccessHue. Monens JlopeHia.
Teopus Panes monexynsipHoro paccestuus. OCHOBHBIE ciieicTBUs Teopun Panes. MonekynsipHoe
paccesiHre Ha (IYKTyalusX aHU30TPONUH B Taze. MonekynspHas pedpakiusi.
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4. IloriomeHue U paccesinue cBeta cpepuyeckoi yacruuei (teopust Mu)

CriekTpanbHbIe XapaKTEPUCTUKH PACCESIHHS CBETa Ha chepuuecKknx Jactuiax. BnusHue
CTPYKTYpbl M (OPMBI paccerBAIONIMX YacTUIl HAa ONTHYECKHE XapaKTEPUCTHKHU IUCIIEPCHON
cucteMbl. OCOOCHHOCTH MHAMKATPHUC paccesHHsl Ha C(HEepUIeCKUX YaCTHIAX B 3aBUCHMOCTH OT
pa3mMepa W ONTHYECKUX TOCTOSHHBIX. BektopHas nuarpamma Mu. Teopus ®paynrodepa.
MHorokpaTtHoe paccenBanue. CTaTUUECKOE pacCEMBaHUE CBETA.

5. Ilnnammnyeckoe pacceuBaHHue CBeTa

OcHOBHbIE HJleM JMHAMHYECKOTO pacceuBaHusi cBeTa. Ilapamerpsl omnpeneneHus
METOJIOM JUHAMHYECKOTO CBETOpaccesiHUs I'unponunamuyeckuii arameTp.
ONEKTPOKMHETUYECKUH  MOTEHIMAN.  OJIEeKTpoKMHeTHueckue  sBieHud. Teopus DC.
MonexkynsipHast macca. CpaBHEHHE METOJIOB CTATUYECKOTO U JMHAMHUYECKOTO paccesHus CBETA.

6 CocTaBHbIe 3JIEMEHTHI AHAJU3ATOPOB pa3Mepa YacTHIL

Jlazepwl, nmpuHIMI paboThI J1azepa. Buasl ma3zepoB. AkTuBHas cpeaa jasepoB. Hakauka,
MEXaHU3M «HaKauKu» ja3zepoB. ONTHUYECKUI pe30HaTOp. XapaKTepUCTUKHU KauecTBa U3ITyUEHUs
nazepoB. [lerextops! poToHOB. DoTOIMUCCHOHHBIE ycTpoiicTBa. [Ipudop koppemsmun. Cuctema
cueta (pOTOHOB.

7. lIpuHIHMNIHAJBHBIE CXeMbl YCTAHOBOK JIA3ePHBIX AHAJTHU3ATOPOB.

[MpuHIMIIMATBEHBIE CXEMBl YCTAHOBOK JIa3ePHBIX AaHAU3aTOpPOB KommaHuu Fritsch,
Malvern, Horiba u mpouee. I[IpubGopbli, 0COOEHHOCTH MOJENEH JIa3epPHBIX aHAJIU3aTOPOB,
JIOTIOJTHUTENIbHBIE MOAyJd. [IpuMeHeHue Merona Ja3epHOM IAUQPaKUUM Ui HCCIIEAOBAHHS
HaHOMAaTEpHAaJOB.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI eIUHNLAX qacax
OO0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonrakTHas camocrosiTensHas pabota 599 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 79,8

Bua xouTpoJs:

3auer - -
B 3auernbIX B actpos.

Bunsl yueOHoI paboThI eAMHMLIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHast padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas paboTa 299 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIIUTIIIMHBI ’ 59,85

Bua xouTpoJis:

3auer - -

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHNHBI
140




«DU3HMKOXUMHS M TEXHOJOTHS yIJepoaHbIX HaHOMaTepuaJioB» (b1.B./1B.06.02)

1. Heab AUCHMIIMHBI - IPHOOpPETEHNE 3HAHUHM, YMEHHH, BlaeHul u (popmupoBaHue
KOMIIETEHIIM B 00JacTH YIJIEPOJHBIX HAHOMATEpUaJIOB M O3HAKOMJICHHE C MX CTPYKTYPOH,
CBOMCTBaMH, BO3MOXHOCTSIMU IIPUMEHEHUS.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0y4YalIIUiicsi MO MNporpamMmme
O0akaJjiaBpuaTa J10JI/KeH:

Obnaoams cnepyromumu o6mekyasTypHsiMEu (OK), obmenpodeccnonanpabiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacueTax 3HAHHUA O MeTojax
UCCJIEIOBAHMSI, aHAIM3a, JUArHOCTUKUM W MOJEIMPOBAHMS CBOMCTB BEIIECTB (MaTepUasoB),
bu3nyecKuXx M XMMHYECKUX MpoIeccaX, MPOTEKAIIMX B MaTepuajax MNpU HUX MOJyYEHUH,
obpabdoTke u mogudukanuu (I1K-4);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHUaNIOB, UX B3aMMOJEHUCTBUM C OKpYXKaroLIeh
cpenoi, moysiMu, yactuiiaMu 1 uznydenusimu (I1K-6);

3Hamy:

- MoAM(UKaLUUU YIJIepoja, CTPYKTYpPy U CBOICTBa YIJEpOAHBIX HAHOMATEpUAJIOB,
BO3MO>KHOCTH MX MCIOJIb30BaHUS;

ymemn.

- HCIIONIb30BaTh PA3IMYHble HCTOYHUKHA HHGOpMAIMU JUIS TIOJyYEHHUs CBEICHHHA O
HOBEHILINX HCCIEA0BAaHUAX B 00JIACTH YIJIEPOIHBIX HAHOMATEPHAJIOB;

- KpUTHUYECKHU aHAIM3UPOBATh HAYYHbIE Iy OIMKaINN;

gnaodemsn:

- HaBBIKaMH TMOJTOTOBKH aHAINTHYECKUX 0030pOB COBPEMEHHON HAayYHOMU JUTEPATypHI B
00JacTu yTraepoAHbIX HAHOMATEpUAJIOB B YCTHOM M MUCbMEHHOM (opme.

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

Paszgea 1. Knaccupuxanus yriiepoanbix HAaHOCTYKTYpP. HanoTpyOku u ¢ysuiepeHsl

1.1 Beegenne. Kinaccudgukanusi yriaepoaHbiX HAHOCTPYKTYP

AnnotponHsle Monudukanuu yriaepoaa OCHOBHBIE TOHSATHS KBAHTOBOW XHMHH.
I'uGpuauzammss aTroMHBIX opOuTasell M MHOrooOpasue auIOTPONHBIX MoAuDUKaLUK U
XUMUYECKUX COCIMHEHHWH yriepoaa. AnmMa3 W ankanbl. ['padut, rpadeH, apeHbl, alKeHBI,
KapOuH, ankuHbl. CMeIIaHHbIe U TPOMEKYTOUHBIE AJUIOTPOITHbIE MOAU(UKAIIMH YTIEPOIa.

1.2 Yraepoanble HAHOTPYOKH

HcTopus OTKpBITHS yTIAEPOIHBIX HAaHOTPYOOK. [ToHATHE OHOCTEHHBIX M MHOTOCTEHHBIX
yTaepoAHbIX HaHOTPYOOK. MHDopmanus 00 ux cTpoeHuu u MeTojax noiaydeHus. CTpyKTypHbIe
CBOWCTBA. XMPaAJIbHOCTh HAHOTPYOOK. DJIEKTPOHHBIE CBOMCTBa HAHOTPYOOK. DJIEKTPOHHBIC
CBOMCTBa TpaUTOBOM IUIOCKOCTH. MeXaHMUECKHE CBOMCTBA. YTMPYTrHe CBOMCTBA YTJIEPOIHBIX
HAaHOTPYOOK.  DIEKTPOMEXaHWYECKHE CBOWCTBA  YIJIEPOMHBIX  HAHOTPYOOok. IloHsTHe
xupaigbHocTU. OOCYKIeHHE B3aMMOCBA3M XHPATbHOCTU U (PU3NYECKUX CBOMCTB YTIJIEPOJHBIX
HaHOTPYOOK. [IprMeHeHue yriepogHpIx HaHOTPYOOK. TOKCHUHOCTE HAHOTPYOOK.

1.3 ®yiiepen

Hctopus otkpsiTas Qysiepeno. Kiacteps! yrinepoaa. YcraHoBka u MeToAuku Pudapna
Cmommun. OtkpeiTusi bakmuncrepa ®@ymnepa. [lonsitue o dymiepenax. Teopema Diinepa u
CTPYKTypa MOJEKyad (yijgepeHoB U YIJIepOIHBIX HAHOKIACTEPOB, (YIIEPEHONOI00HbIE
CTPYKTYpbl B JKHBOM Tpupoje. YTJepojaHble KiacTepbl ¢yuiepounnoro tuma. CHHTE3,
MOIU(DUIIMPOBAHKE, UCTIONB30BaHUE (YIIIICPEHOB.

Pazgean 2. Komno3uTbl Ha OCHOBe YIJIEPOJHbIX HaHoMaTepuanoB. Heyriepoanbie
HaHOTpYOKkH. I'padpen. Hanoanmas

2.1 I'paden

[Tonsatus rpadura, rpadena, okcuna rpadeHa, cCTpoeHHe U 0coOble CBOWCTBa rpadeHa.
Xumuueckoe wmomuduimpoBanue rpadena. «I'padeHoBas» dIEKTpOHMKA. MHOTOCIONHBIMA
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snutakcuanbHelii Tpader (MEG). Crpykrypa, SIEKTPHUYECKHE CBOMCTBA, MEXaHWYECKHE
CBOMCTBA, BO3MOXHOCTH IIPUMEHEHUS B JJIEKTPOHUKE

2.2 Hanoaamas.

[TonsTuss HaHOanmMasa, CTPOCHHME H OCOOBIE CBOWCTBA HAaHOANIMa3a. TEeXHOJOTHS
MOJIyYEHHUsI JIE€TOHAMOHHBIX HaHOaiaMa3oB. OuyncTKa HAHOAIMa3oB OT mpumeceil. Merozasl
KOHTPOJISI CTENIEHU YMCTOTHI A€TOHAIIMOHHBIX HaHoaiMa30B (JJHA). [lonyyeHne HaHOAIMa3HBIX
cycnensuid. Ctpykrypa JIHA. [Ipaktuueckoe ucnonszoBanue [JHA.

2.3 KoMnio3uThl, coiepkaliye yriiepoaHble MATepHaJIbl

Matepuansl ¥ KOMIO3UTBl HAa OCHOBE YIJIEpOAHBIX HaHOTPYOOk. Ilomumepsl u
KOMIIO3UTHBIE MaTepUabl HA OCHOBE IPYI'MX YIJIEPOAHBIX HAHOCTPYKTYP.

2.4 HeyriiepoaHbie HAHOTPYOKH.

[TonaTne HeyriaepoaHbIX HAHOTPYOOK. (DYHKIIMOHANBHBIE CBOICTBA M IPAKTHYECKOE
HCIIOJIb30BaHUE PA3IINYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbIX B akanem.

Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesnibHas padora (CP): 2,22 80
KonrakTHas camocrositensHas pabota 599 0,2
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 79,8

Bua xouTpoJis:

3auer - -
B 3auernbIx B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexumnm (Jlek) 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KoHTtakTHas camocTosaTenbHas padoTa 299 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,85

Bua xonTpoJis:

3auer - -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«HaHoMaTepuaJbl AJ151 HANPABJEHHOI0 TPAHCIIOPTA JIEeKAPCTBEHHBIX BeleCTB)»
(b1.B./1B.07.01)

1. Heap AMCUMIVIMHBI - O3HAKOMUTH CTYAEHTOB C MEPCIEKTUBHBIMU HAaIlpaBJICHUSIMH
NPUMEHEHHS HAHOMATepHaloB B (apMaleBTHKe M OpolireMaMH CO3MaHUS  HOBBIX
JIEKapCTBEHHBIX CPEJCTB, JaTh MOHATHE 00 OCHOBAX 00IIEH (hapMaKOJIOTUH, IOKA3aTh OCHOBHbIE
HaNpaBJICHUSI M MOJXOJbl K pa3pabOTKe HAHOYACTHI[ M HAHOMATepHasoB s (papMaleBTHKH,
JaTh TPUMEpPBhl KOHKPETHBIX Pa3pa0OTOK HAHOMATEpHaJoOB JUIsl HANpaBJIEHHOT'O TPAHCIOPTA
BEILIECTB M JIEKAPCTBEHHBIX CPEJICTB, COACPIKAIINX TAKHE HAHOMATEPHAIIbI.
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2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI OOy4YalIIUiicsi MO MNporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHIMsAMHI:

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, WM3y4yaTh, aHAJIU3UPOBATH W 0000IIATh
HAYYHO-TEXHHUYECKYI0  HHPOpMAIMIO [0 TEMaTHKE HCCIeloBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BONPOCaM HWHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO,
odpopmiennto Hoy-xay (I1K-2);

CIOCOOHOCTBIO HCTOJBh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUalOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoi, moysaMu, yactuiamu u uznydenusimu (I11K-6);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ul 3aJaHHBIX YCJIOBHUU
9KCIUTyaTalldd C y4yeToM TpeOOBaHUI TEXHOJOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (ITK-11);

3Hamy:

- IEPCIEKTUBHBIC HAIIPABIICHUS TPUMEHEHNS HAaHOMATEPHAJIOB B MEIULIUHE;

- OCHOBBI 00IIel (papMaKoIOrHK U aKTyallbHbIE MPOOJIEMBI, CBA3aHHBIE C CO3AHUEM U
MPUMEHEHHEM HAaHOCHCTEM M HaHOMATepuasoB Ui (papMalieBTHKY;

- IPUMEPHI HCTIOTH30BAHMSI HAHOMATEPUAJIOB ISl HAIIPABJICHHOTO TPAHCIIOPTA BEIIECTB,

ymemy:

-M3y4YaTh ¥ aHAIM3UPOBATh HAYYHYI0 HH(DOpPMAMIO TIO CO3AAHMIO, HCCICIOBAHUIO U
MPUMEHEHHIO HAHOCUCTEM U HAaHOMAaTEepUaJoB JUIsl papMalleBTUKY;

- TMPUMEHATh TEOPETUYECKUE 3HAaHUS 00 OCHOBHBIX TOJIXOJaX K pa3paboTke
HAaHOMATEpHAJIOB JJIi MEAMIIMHCKOTO MPUMEHEHMsI Il PEeLIeHHs MCCIeI0BaTeNbCKUX U
MPUKIAIHBIX 337129,

gnademsn:

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHAlM3y H OIICHKE COBPEMEHHBIX Hay4HBIX
JOCTHXKEHUM B 00JacTH  cO3JaHMsl, UCCIENOBaHMS U TMPUMEHEHHUs] HAHOCHUCTEM U
HAHOMATEPHAJIOB JJIsl aIPECHON JOCTABKH JIEKAPCTBCHHBIX BEILIECTB;

- CIIOCOOHOCTBIO OIICHUBATh MEPCIIEKTUBBI MPUMEHEHUS! HAHOYACTULl M1 HAaHOMAaTEepUAJIOB
TUTSL CO3JTaHUSI JIGKAPCTBEHHBIX MPENapaToB, MPeJHA3HAYCHHBIX IS Pa3IMYHBIX MyTeH BBEICHUS.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

1. IepcneKTHBHBIE HAMPABJeHHS TMPUMEHEHUS] HAHOMATEPHAJIOB B MeIMIHMHE.
MenauuvHa, HaHOMEIUIIMHA, HAaHOOMOTeXHOJorus. PocT Hay4HBIX HCCleOBaHUNW B 0O0MacTu
HAHOMATEPHANIOB i MeIuIuHbBL. OLEHKH pOCTa phIHKA HAaHOMETUIMHBI. [lepcrieKTHBHBIC
HaNpaBJIEHUS HAaHOMEIUIMHBI: UMIUIAHTUPYEMbIE YCTPOICTBA; UMILUIAHTUPYEMbIE MaTepUalbl;
MaTepuanabl W YCTPOHCTBA [UIsl XMPYpPrUH; TUATHOCTHKA W BU3yanwm3alus; (GapMareBTHKA.
[Ipumepsr 3apyOeKHBIX W POCCHMCKHX pa3pabOTOK B ITHX HampaBleHHsX. [IpoGremsl
HAHOMETUITHBI.

2. Co3nanne HOBBIX JEeKAPCTBEHHBIX CPEJACTB HA OCHOBe HAHOYACTHI M
HaHoMaTepuanoB. [loHsaTHe nekapcTBEHHOTO cpeacTBa. (OCHOBHBIE W BCIOMOTaTeIbHBIC
KOMIIOHEHTBI JIEKapPCTBEHHBIX CPEACTB. JTambl CO3/1aHUS HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
Mexnaynapoansie cranaaptsl GLP, GMP, GCP. JlekapcTBeHHBIE (OPMBI, UX KIACCUPUKAIIHSL.
XapakTepuCcTUKH 0€30MacHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlekapcTBeHHOe BelIeCTBO W OpraHu3M. I[IpoHMKHOBEHHE BEIIECTB 4epe3
Oouonoruueckue MemOpanbl. [lonsitue rucroremaruyeckux OapwepoB. IlyTu BBeneHus
JICKapPCTBEHHBIX BEIECTB — WX KJIAcCU(UKAIMS, TOCTOMHCTBA, OTPAHUYCHHS W HEIOCTATKH.
Pacnipenenenne nekapcTBEHHBIX BEIIECTB B opraHusme. lemonupoBanue. buorpanchopmarus
JICKapCTBEHHBIX BelLIeCTB. BrIBeneHue JeKapcTBeHHBIX BemiecTB. [1000uHOE M TOKCHYECKOe
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JICCTBHE JIEKAPCTBEHHBIX BeIECTB. HampaBieHHBIN TPaHCHOPT JIEKAPCTBEHHBIX BEIIECTB KaK
BO3MOXHOCTh CHU3UTH MM0O0YHOE AeiicTBue. [IpuHIMI «HE HaBpean».

4. Bonipochbl TOKCHYHOCTH HAHOYACTHI] 1 HAHOMATePHUAaJI0B. [IpoOIeMbl TOKCHYHOCTH
BEIIECTBA B HAHOPA3MEpPHOM cocTossHUM. HaHoTokcukomorus. OcoOeHHOCTH OHOJIOTHYECKOTO
JeHcTBUsL HaHo4dacThll. [IpuMepbl NaHHBIX O TOKCHMYHOCTM HAHOYACTHI] METaJUIOB, OKCHJOB
METaJUIOB U HEMETAJIOB, YIJIEPOAHBIX HAHOTPYOOK U (yJUIEPEHOB, CPAaBHEHHE C TOKCUYHOCTBIO
BEILIECTB B PACTBOPE U B BUJE MUKPOYACTHII.

5. Heopranuveckue HaHO4YaCTULbI. VICriONb30BaHNEe HAHOYACTUL] METAIIJIOB B KAUECTBE
OaKTEepULIUIHBIX areHToB. MarHuTHbIE HAHOYACTUIBl. MAarHUTHO-)KUJKOCTHAsl THUIETEPMUs
omyxoJjeil. Hanouactuipl 301m0Ta U GoroanHamudeckas tepanus. [IpousBoansie (yiepeHoB.
[lopucTele HEOpPraHWYECKHE HAHOYACTULBI KAK HOCHUTENIHM JIEKAPCTBEHHBIX  BEIIECTB.
IIepcrieKTBBI HEOPraHUYECKUX HAHOYACTUI] KaK HOCHUTEJIEHW I HANPABICHHOI'O TPAHCIIOPTA
JIEKAPCTBEHHBIX BEUIECTB.

6. Jlumocombl M Jpyrue accouMaTrbl MOBEPXHOCTHO-AKTHBHBIX BelIECTB.
JlocToMHCTBA U HEJJOCTATKU JTUIIOCOMHBIX opM mpenapatoB. OCOOEHHOCTH JIUITOCOMHBIX (hOpM.
OcHOBHBIE KOMIIOHEHTHI, UCIIOJIb3YEMBIE JUISl NIOJYyUEHUS JIMIIOCOMHBIX IpernapaTos. [Ipumepsl
JUTMOCOMHBIX MPENapaToB AJi Pa3IMUHbIX MyTel BBEICHUS U JICUCHHS Pa3InYHbIX 3a00IeBaHMIl.
IIpuMeHeHne nOpyrux accoLMaTOB IOBEPXHOCTHO-AKTUBHBIX BELIECTB KAK  HOCUTENEH
JIEKAPCTBEHHBIX BEIECTB - MULEUIPHBIE JICHUTUHOBBIE TE€IIM, MHUKPO3MYJIbCUU, KUIKHE
KpPHUCTAJLIIBL.

7. IMoaumMmepcoaep:kalmpe HAHOYACTHIBI W  HaHoMarepuajbl. [lomumepsl,
paspelleHHbIe Ul MEAULMHCKOro npuMeHeHus. HaHokancyibl, HAHOYaCTUIBI C ITOJIUMEPHBIM
MOKPBITHEM, MOJUMEpHble MULEIIbl. [lenapumepsl. KoHbIOraTel JIEKapCTBEHHBIX BEIIECTB C
NOJMMEPHON MoJeKynoil. Mukpokancynsl. [IpuMepsl pa3paboTok JeKapCTBEHHBIX IpEnapaTos,
COZIepKaIINX HAHOCTPYKTYPbI IOJIUMEPOB.

8. Jlpyrue HaHOo4YacTMIbI M HaHoMaTepuajbl. Hanosmynbscuu. TBepasle nunuaHbe
HAHOYACTHIIBI: CTPOEHHE, CBOICTBa, MPUMEpPHI HCMONb30BaHUSA. KyOOCOMBI M T'€KCOCOMBI
[uknonekcTpuHel M Apyrue cynpamosiekyisipusle cuctembl. Hanokonteitneper u3 JIHK.
brnvxkailimme W OTHaJeHHBIE MEPCIEKTUBBl NPUMEHEHUS HAHOYACTHI] M HAHOMATEpUaJoOB B
MEJULIHE.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHbIX B akanem.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexumnm (Jlek) 0,89 32
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas paboTa L67 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8
Bua kouTpoJs:
3auer - -
B 3aueTHbIX B actpon.
Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,89 24
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[Ipaktuueckue 3anstus (113) 0,44 12
CamocrositesnbHas padora (CP): 1,67 45
KonrakTHas camocrosiTensHas pabota L67 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 44,85

Bua kouTpoJs:

3auer - ‘ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«TokcukoJorust 1 HaHoTokcukoJorusi» (b1.B./1B.07.02)

1. Heab AUCHUIIUHBI - (GOPMUPOBAHKUE Y CTYJCHTOB MOHATHS O PA3IMYHBIX aCMEKTax
TOKCHUYECKOr0 JEHCTBUS HAHOYACTUIl U HAHOMAaTepHaJlOB, MEXaHU3Max UX JCUCTBUS Ha KUBBIC
CHCTEMBI ¥ CIIOCOOHOCTH K OIIEHKE PHCKa pU paboTe ¢ HaHOMaTepHaJIaMH.

2. B pe3yabrare wu3y4YeHUs JUCHMILUIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u ipodeccuonanbupiMu (I1K) koMmmerennmsmu:

CIOCOOHOCTBIO OCYIIECTBIATh COOpP MAHHBIX, M3y4yaTb, aHAIU3UPOBaTh U 0000IIATH
HAyYHO-TEXHUYECKYI0  HMH(pOpMAIMI0 IO TeMaTHKe HccleloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOIPOCaM HWHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuro Hoy-xay (I1K-2);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHHUS O BIHUSAHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHaNIOB, UX B3aMMOJEHUCTBUM C OKpYXKaroLIeh
cpenoi, moysiMu, yactuiiaMu u uznyderusmu (I1K-6);

CIIOCOOHOCTBIO MIPUMEHSITH 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCcKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUalioB Uil 3aJaHHBIX YCJIOBUMN
OKCIUTYaTalil C Y4YeTOM TpeOOBaHHWA TEXHOJIOTHYHOCTH, JKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, HSKOJIOIMYECKHUX IMOCIEACTBHUM WX TNPUMEHEHUS TMpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX mpoueccoB (ITK-11);

3Hamb:

- OCHOBHBIE TIOHATHUS TOKCUKOJIOTHH U HAHOTOKCUKOJIOTHH;

- MeXaHWU3Mbl JeWcTBUS Hauboliee pacHpOCTPAHEHHBIX TOKCHYHBIX BEUIECTB U
AHTHUJIOTOB;

- 0COOEHHOCTH JeMCTBHSI HAHOYACTHUI] Ha KUBBIE CUCTEMBI;

ymemy:

- TMpaBWIbHO OLEHUBAaTh pPHUCK NpHU pabdoTe C pa3IuYHbBIMM HAHOYACTHIAMH U
HaHOMAaTepHallaMH,

- BBIOMpaTh CpeACTBAa 3alIUThl, HEOOXOAWMBIE TIpHM paboTe C  pasIUYHBIMHU
HAHOCHCTEMaMH M HAHOMATEepUATAMU;

gnademsn:

- nuH(popManme 0 TOKCHYHOCTH HEKOTOPBIX BUIOB HAHOYACTUIl U HAHOMATEPHAJIOB;

- HaBBIKAMH aHaJlM3a COBPEMEHHOW HAy4yHOM JUTEepaTypbl B 0O0JACTH TOKCHMYHOCTHU
HAaHOMATEPHAJIOB.

3. KpaTkoe coaep:xanue TUCHUIIIHHBI

1. BBegeHue U OCHOBHble MOHATHA. OrnpenaeneHe TOKCHKOJIOTHH, pPa3JIelbl
Tokcukonoruu. Mcropus Tokcukonoruu. IloHsTHe O BpeagHOM BemiecTBE. [OKCHYHOCTh U
omacHOCTh BemiecTBa. llonarue no3el. KpuBbie «mo3a-3ddext». Bumbl TOKCHYEeCKHX 1103 U
koHneHtpauuid. Ilopor Bpemnoro pewctBus. Ilonstue IIJAK. TonepantHocTh. IloHATHE
romeocta3a. Knaccudukanus orpasnenuii. Octpoe u XxpoHudeckoe oTpaBieHue. OTHaneHHbIE
MOCIIEACTBHSL.
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2. JlelicTBMe TOKCHYHBIX BellleCcTB HAa OpraHu3M. OCHOBHbIC MYTH NOCTYIUICHUSA
TOKCHUYHBIX BEIIECTB B opranm3M. Kmaccudukamuss TOKCHYHBIX BEIIECTB MO JCHCTBUIO Ha
OpraHu3M, II0 H30MPATETLHON TOKCHYHOCTH. OGP EKTh MpHu MOBTOPHOM  BBEJICHUU.
KoMOuHMpoBaHHAs TOKCUYHOCTH. MOJEKYyIIpHbIE MEXaHU3MbI IEUCTBUS TOKCUYHBIX BEIICCTB.
ATOHHUCTBI M aHTArOHUCTHI PelEenTopoB. IIpuMepbl TOKCHKAaHTOB-arOHUCTOB U AHTATOHUCTOB, UX
MUILEHHU U 3PPEKTHI.

3. Jlerokcukanusi 1 aHTUAOTHI. [lepronbr otpaBneHus. OOIIMEe TMPUHIUIIBI JICYCHHS
orpaBiieHuil. CTUMYJSIUA €CTECTBEHHOM JeTOoKcUKaluu. VcKyccTBeHHasi JI€TOKCHUKAIus
opranusMa. [Ipumenenue antunoroB. Kinaccudukanus aHTUOTOB U IPUMEDPHI.

4. IlpuMepbl TOKCHMYECKOTO JIeHCTBHA BellecTB. TOKCHMUECKOE NEHCTBUE HEKOTOPBIX
BEILECTB HEOPraHUYECKOTO IMPOUCXOKIEHUSA: MOHOOKCH]I YIVIEPOJA, OKCHABI a30Ta, OKCHIBI
Cepbl, KHUCIOTHl M IIENOYH, (TOpP, MBIIIBSIK, TSDKEIbIe METaulbl. TOKCHMYecKoe elcTBUE
HEKOTOPBIX  OpPraHMYECKHMX BELIECTB: OJHOATOMHBIE CHUPTHI M  TJIMKOJM, AalETOH,
docdopoprannyeckre NeCTUIH b, KOPEerH, HUKOTHH. TOKCHHBI OJIETHOM MOTaHKU U MyXOMODA.
TokcuHBI 3M€11 M CKOPITUOHOB.

S. IlonsaiTHe M 3aJa4H HAHOTOKCUKOJOruM. VMcropus HaHOTOKCUKOnOruu. IIpumepst
OCTPOTO U XPOHUYECKOTO JACHCTBUA BhICcOKOAMCTIepcHOU mbuth. O630p ['toHTepa O6GepaopcTepa
«HaHOTOKCUKOJIOTHS: HOBas MUCLUIUIMHA, BO3HUKAIOWIAS W3 M3YUYEHUS YaCTHUI[ CBEPXMAJIOTO
pasmepay». Pacnpenenenve yactull npu MHrauauuu. BiausHue pazmepa u GopMbl HAHOYACTHUI] —
npumepbl. OCOOEHHOCTH AEHCTBUS YaCTUIl B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MULLIEHU IS
HaHouyactull. OIlleHKa pUCKa TNpPU BO3JACUCTBUM HaHOMarepuaynoB. OrpaHuyeHHs Ha
UCIIOJIb30BaHNE HAaHOMATepHalloB. MeTonbl OlEHKH Oe30MmacHOCTH HaHoMaTepuaiaoB. CpencTa
3alIUTHI IpU paboTe ¢ HaHOMAaTepHalaMu.

6. Ilpumepbl TOKCHYECKOro JAeilicTBHMA HAHOYACTHIL. TOKCHUYECKOE JElCTBHE
HAaHOYACTHI] METAJUIOB, YIJIEPOAHBIX HAHOYACTHUL, OKCHJIHBIX HAHOYACTHIL], IOJHMMEPHBIX
HAHOYACTHII.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexumnm (Jlek) 0,89 32
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas paboTa L67 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,8

Bua kouTpoJs:

3auer - -
B 3auetHbIX B actpos.
Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,89 24
[Ipakruueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonTakTHas camocrosTenbHas padboTa 1,67 0,15
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CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ‘ 44,85

Bua koutpoJs:

3auer - ‘ -

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«MarnutHsle HaHOMaTepuaas» (b1.B./1B.08.01)

1. Heap qucuumiuHbl - GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MPEICTaBICHUS O
BO3MOKHOCTSIX TEPMHUUYECKOT0 aHaIM3a JIJIsl UCCIIEI0BAHMS HAHOMATEPUAJIOB.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOy4YalIIUiicsi MO NporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHusIMH:

CIIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHHUS O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHaNIOB, UX B3aMMOJEHUCTBUM C OKpYXKaroLIeH
cpenoi, mossimMu, yactuiiamu u uznyderusimu (I1K-6);

CMOCOOHOCTBIO MPUMEHSTh 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUalioB [UIsl 3aJaHHBIX YCJIOBUMN
IKCIUTyaTalil C Y4YeTOM TpeOOBaHHWA TEXHOJIOTHYHOCTH, IKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, OSKOJIOTMYECKHUX [MOCIEACTBHUM WX TPUMEHEHUS TMpH MNPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX mpoueccoB (ITK-11);

3Hamb:

- TUOBl MAarHUTHOTO YTMOPSIOYEHHUS U KIACCU(PUKALUIO MArHUTOYIOPSIOYEHHBIX
MaTepuasos;

- OCHOBHBIE XapaKTEePUCTUKH Peppo- i PepprUMarHUTHBIX MATEPUAIIOB;

- CBSI3b MAaKpPOCKOMHMYECKUX MAarHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTypou
MaTepuana;

- CYyLIECTBYIOIIME U  MEpPCHEKTUBHbIE  O0JACTM  MPUMEHEHHS  MarHUTHBIX
HAaHOMAaTEpPHAaJIOB;

- CIOCOOBI MOJIyYEHHUsI OCHOBHBIX THIIOB MarHMTHBIX HAHOMATEPHAJIOB M OCOOEHHOCTH
BbIOOpa MeToa It oOecreueHus TpeOyeMbIX MAarHUTHBIX CBOWCTB;

ymemy:

- TEOPEeTUYECKH OIICHWBATh MATHUTHBIE XapaKTEPUCTUKH HOBBIX (eppo- U
(dbeppuMarHUTHBIX MaTEpHUaIOB OCHOBHBIX KJIACCOB;

- TMPOU3BOAMTH OOOCHOBAHHBIM BBIOOP COCTaBa, CTPYKTYPbI M CIIOCOOA IOJTyYEHHS
MarHUTHBIX HAHOMATEPHAJIOB JJIsl KOHKPETHBIX 00JIacTell MpUMEHEHUS;

- TPOBOJIUTH AaHAJIU3 MArHUTOMETPUUYECKUX MCCIECIOBAHUM U COINOCTABJICHHE WX
PE3yJIbTAaTOB C COCTABOM U CTPYKTYpPOI HCCIEOBAaHHBIX MAarHUTHBIX HAHOMATEPHAJIOB;

- MPUMEHSTh TEOPETHUYECKHWE 3HAHWA B OOJIACTM MarHeTU3Ma HAaHOMATEpPHAJIOB s
pelIeHUs HCCIIEeNoBAaTeNbCKUX M MPUKIAJAHBIX 3aJa4, B TOM 4YHCIE B OOJACTH HAayKd O
HaHOMaTepHalaX U HAaHOTEXHOJIOTUH.

gnademsn:

- HaBBIKAMU TMOJIYYEHUsI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPHAJIOB;

- METOJOJIOTUYECKUMH TMOJIXO0JJaMU U HAaBBIKAMH BBISIBIICHUS B3aUMOCBSI3€U CTPYKTYPBHI,
CBOMCTB U TEXHOJIOTMH MOJYyYEHUS MArHUTHBIX HAHOMATEPUAJIOB;

- HaBBIKAMHM OCBOEHHUSI U TMPUMEHEHHUS HOBBIX METOJIOB HCCIIEJOBAaHUS MAarHUTHBIX
CBOMCTB HAHOMAaTEPHUAJIOB.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Moayasb 1. OcHOBBI MArHETHU3MA U TEOPUHM MATHUTHOTO YIOPS/I0YeHHA

OcHoBbl  MarHeroxumum. OcHoBHble moHATHS. Kiaccudukanus BemecTB 1o
OTHOILIEHHIO K MarHUTHOMY 1oJjt0. Kimaccuueckue U KBaHTOBO-MEXaHUYECKHE TPAKTOBKU JlMa- U
napamaraetu3ma. 3akoH Kiopu-Beiicca. CnimHOBBIH M OpOWTANIBbHBIA MarHUTHBIE MOMEHTHI.

147




OpoOutanbHOe BBIpOKIeHue. [lapamarneTusm coenuHenuit d- u f-aeMeHTOB, mapamMarHeTU3M
AJIEKTPOHOB ITPOBOJUMOCTH.

MardHuTtHoe ynopsiiodeHue B Martepuajgax. OOMeHHOe B3aumojeicTBue. Mojenb
laiizen6epra-/lupaka-Ban-®nexa. Mexanusmbl 0OMeHBI, THIBI OOMEHA, MPUMEPHl OOMEHHBIX
KjactepoB. Tumbsl MarHUTHOrO ynopsigoueHus. CHOHTaHHas HAMAarHUYEHHOCTb. MarnuTHBIN
MOMEHT B (heppo- u (peppumarneTukax. I[IpencraBieHust Teopur MOJIEKyJIsipHOTO 1o Beificca.
TemnepaTypHble 3aBUCUMOCTH MarHUTHOW BoCHpUUMYHBOCTH. DeppuMarHeTMKHd — (eppUTHI
mmuHeny, Teopus Heenst, hepputhl rpaHaThl, reKcaroHaIbHBIE (EPPUTHL.

MarHuTHasi aHM30TPONUST M MATHMTOCTPUKUMA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTHK MaTepuana. MarHUTOKPUCTAILIMYECKass aHU30TPOIHUs, OOMEHHAass MarHUTHAas
AQHU3O0TPONUS M aHU30Tpornus (GopMmbl. MarHUTOynpyroe B3auMOJAEHUCTBUE, MAarHUTOCTPUKLIUAL.
MaraurocTaTiuueckass dSHeprus, pasMaranuuBatomiee mnone. Cnabeiii  eppomMarHeTusm.
[Ibe30MarHUTHBIA 1 MarHUTORJICKTPUUECKHUM dPEKT.

Moayab 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1aCTH UX NPUMEHEHHUSA

/loMeHHast CTPYKTypa M Ipoueccbl HaAMarHM4YMBaHusl. JlomMeHHas CTpyKTypa,
rpaHUIlBl  1IOMEHOB. MarneroconpoTuBieHue. (OCHOBHBIE BHJIbI MAarHUTHBIX MaTEepUaAJIOB.
JlomeHHast CTpyKTypa OJHOOCHBIX (heppOMarHeTUKOB. J[BIkKeHHE TOMEHHOM cTeHKH. [[nHaMuka
MarHUTHBIX JOMEHOB. [Iporiecc HamMarHWYWBaHUS, CTAOMIW3AIMS MArHUTHOTO COCTOSHUS U
nuHamuueckue >Q¢exTsl mporecca HamarHuyuBaHUs. OCHOBHBIE THITBI MarHUTOTBEPIBIX U
MarHUTOMSITKUX MAaTe€pUajoB, U MX JUCIEPCHBIE COCTOSIHUS, CPABHHUTEIIbHBIE XapaKTEPUCTUKH,
CIocoObl OJTyYeHUs!, B3aUMOCBSI3U COCTaB-CTPYKTYpa-CBOICTBA.

OcCHOBHBIE THNIBI MATHUTHBIX HAHOMATEPHUAJOB M OCOOEHHOCTH WX MATHMUTHBIX
cBOMcCTB. BimsHue pa3mepa dYacTUll Ha MarHuTHbIE CBOWCTBA. OCHOBHBIE NapaMETpHI,
3aBUCAIINE OT pa3MepHOro apdexra. i3MeHeHre KOAPIUTUBHOM CHIIBI C YMEHBIICHUEM pa3Mepa
yacTUIbl. BHYTpeHHUI W BHEIIHMIA CymepriapaMarHeTusM. Temmeparypa O6gokupoBku. OrieHKa
pa3MepoB HAHOYACTHI[ MO JAaHHBIM MAarHUTHOM BOCHPUMMYHMBOCTH. MAarHuTHBIE CBOMCTBa
AQHU30TPOMHBIX HAHOYACTHUI. Y CTPOMCTBA 3aMUCH, XPaHEHHSI U ITpeoO0pa3oBaHus HH(OpMALIUY Ha
OCHOBe  (peppOMarHeTMKOB. Marepuansl C  KOJJIOCAIBHBIM  MarHeTOCONPOTUBIICHUEM.
MarHuToakTUBHbBIE HAHOKOMIIO3UTBI M MaTepHUasibl JUIsi MAarHUTHOW 3amnuch. Mar"uutHsle
CEHCOpbl. MarHUTOONTUYECKUE YCTPOUCTBA. Y CTPOMCTBA CIIMHTPOHUKU. MarHuToKaaopudeckue
MaTepuaibl U, OCOOEHHOCTH KpPUCTAUIMYECKOW CTPYKTYpbl, METOJOB IOJyYEHUS U TYyTH
MPaKTUYECKOr0 UCTOIb30BaHMsI. MarHuTHbIE HAaHOMATEPUAJIbl B MEUIMHE.

MarnutHble KUAKOCTH. OCHOBHBIE XapAaKTEPUCTUKU JUCIIEPCUNA MAarHUTHBIX YacTHLL.
VcioBuss yCTOMYMBOCTM MArHUTHBIX JKUAKOCTEH. [loBegeHMe MarHMTHOW JKUIKOCTH B
HEOJTHOPOJHOM MAarHUTHOM I0JI€, OCHOBBI (epporuapoanHamMuki. [loBeneHre MarHUTHBIX U
HEMAarHUTHBIX YaCTUIl B MAarHMTHOM >KUJIKOCTM B MAarHUTHOM IIOJIe: MAarHUTHAs JICBUTAIUsl U
pa3ieneHne MaTepHalioB MO IUIOTHOCTH. OCHOBHBIE TNPUMEHEHHMS MATrHUTHBIX JKUIAKOCTEH:
MarHuTHas cenaparus, MarHUTOXXHMJIKOCTHBIE  YIUIOTHEHHS, MAarHUTOXXHUIKOCTHbBIE
aMOPTHU3aTOPHI U IeMIIEPHI.

Mopayas 3. B3anmoaeiicTBMe HAHOMATEPHAJIOB C 3JEKTPOMATHUTHBIMHU NOJISIMH U
MeTO/bI UCCJICIOBAHUS

MarHuTtHble Pe30HAHChl M HHAYIHPOBAHHbIE MATHMTHBIM II0JIeM MATHMTHbIE
(¢azosbie nepexoabl. HIyIIMpOBAHHBIE MATHUTHBIM TIOJIEM CIIMH-OPUEHTALMOHHBIE NTEPEXOBI.
WunynupoBaHHble  MarHUTHBIM — TOJIEM  HEKOJUIMHEAPHBIE MAarHUTHBIE  CTPYKTYpbl B
dbeppumarnetukax. OCHOBBI TEOPHHM MAarHUTHBIX Pe30HAHCOB. DeppOMArHUTHBIA PE30OHAHC.
@®eppUMarHuTHBIH pe3oHaHC. AHTU(EpPPOMAarHUTHBIA pe30HaHC. BiMsHUE CTPYKTYpHl U
MarHUTHBIX CBOMCTB MaTepuaja Ha pe30HaHCHYIO YaCTOTy MPU €CTECTBEHHOM (peppOMarHUTHOM
pesonance. [Ipumenenue deppo- u GpeppruMarHUTHBIX HAHOYACTHI] JUISI CO3aHUS MATEPUAIOB H
MOKPBITUA CO CHWKEHHOM pPaJr0-3aMETHOCTBIO. fIIepHBbIA MAarHUTHBIM PE30HAHC — OCHOBBI
METOJIa, CHUH-CIIMHOBAash W CIIMH-PEIIeTOYHAsl penakcanus, npuHuunel SIMP-tomorpaduu u
WCITOJIb30BAaHNE HAHOYACTHI] B KAYE€CTBE KOHTPACTHBIX ar€HTOB.
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Hanomarepuanbl i MArHuTHOM 3amucu uHpopmauum. Hanomarepuarnsl,
UCTIOJIb3yeMble B HOCUTENIAX MH()OPMAIUN BBIYMCIUTEIHLHON TEXHUKH. DBOJIOIMS MMOAXOI0B U
COBpPEMEHHBIE BO3MOKHOCTH MOBBIIICHUS IJIOTHOCTU MarHUTHOM 3aIUCH.

Metoabl wucciieI0BAHMS MATHUTHBIX HAaHOMATEpPUAJOB. MeToabl HU3MEpEeHHs
MarHuTHOM BocHpHUMYHBOCTH: MeToa ['yu, Becel dapanes, BuOpomaranetromerp, CKBIUJI-
MarHeTOMeTp, WHIYKTHUBHBIC H3MEpeHus. [IpUHIMOBI W3MEpPEeHHi, CTaHgapThl, oOpaboTka
JTaHHBIX H3MepeHui. MeccOayspoBcKkasi CHEKTPOCKONUS — TEOPETUYECKHE OCHOBBI METOJa,
NPUHIMIBL YCTPOcTBa MPUOOPOB, 00paboTKa U MHTEPIPETALUS JAHHBIX U3MEPEHUH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.
Buapt yaeGHO# paboThI € IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexumm (Jlek) 0,89 32
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeabHast padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas padoTa L67 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIIMHBI ’ 59,8

Bua koutpoJs:

3aver - -
B 3auetHbIX B actpomn.

Buapr yaeGHO# paboThI €IUHNLAX qacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,89 24
[Ipakruueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonrakTHas camocrosiTensHas pabota L67 0,15
CaMocTOATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 44,85

Bua xonTpoJis:

3auer - ‘ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«OcHoBbI KpucTa/LIOrpadun B TexHo10orun HaHomatepuaJion» (b1.B./1B.08.02)

1. eap AMCHUIVIMHBI: TpUOOpeTeHNe 3HAHUN, YMEHHUH U (OpMUpPOBaHHE KOMIIETECHITUHA
B 00JacTH TEOPUU M MPAKTUKU HCIOJIb30BAaHUS KpHUCTAUIOrpaduu M CMEXHBIX JUCHUIUIMH,
OPUMEHEHUS  KpHUCTAUIOTpadUYecKuX 3HAHWM s  HANpaBIEHHOTO  MPOCKTUPOBAHUS
HaHOMAaTEePHAaJIOB.

2. B pe3yabrare wu3ydyeHMs JAUCHUIVIMHBI O0y4Yawluiici N0 mporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnaoams cnenyromumu o0mekynsTypHbiME (OK), obmenpodeccunonanpapiMu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmsmMu:

CIIOCOOHOCTBIO HCTOJIH30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUajOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoi, moyaMu, yactuamu u uznydenusimu (I11K-6);
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CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuajoB, MPUHIMIAX BHIOOpPA MaTepUANOB Ul 3aJaHHBIX YCIOBHUU
JKCITyaTalldd C y4yeToM TpeOOBaHUI TEXHOJOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JIOJITOBEYHOCTH, HKOJIOTMYECKUX TOCIACACTBUH HMX TNPUMEHEHUS TMpPU MPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (ITK-11);

3Hamb:

AJIEMEHTHl TOUYEYHOM M MPOCTPAHCTBEHHOM CHMMETPHH, CIOCOOBI MX MpEACTaBICHUS U
0COOEHHOCTHU B3aNMOJICHCTBUS;

MPUHLMUITBI MTHAUIMPOBAHUS Y3JIOB, PSAOB U INIOCKOCTEN KPUCTAIUIMYECKON PEIIETKY;

TUIBI IPOCTPAHCTBEHHBIX PEHIETOK, CIIOCOOBI OCTPOCHHUS IPahuKOB MPOCTPAHCTBEHHBIX
TpyHIL;

MEXaHU3MbI POCTA KPUCTAJIJIOB, BKIIOUAs HAHOKPUCTAIUIBL;

CBs3b OOJMKA KPHUCTAIOB C HX CTPYKTYPOH M CIOCOOBI YNpaBICHUS OOJHKOM
KpPUCTAJJIOB.

ymemn.

UCIIONIb30BaTh 00O03HAUEHUS] MPOCTPAHCTBEHHBIX M TOYEYHBIX TPYII CHMMETPHH,
CTPOUTH TpaduKy MPOCTPAHCTBEHHBIX U TOYEUHBIX TPYII CUMMETPHH;

aHAIM3WPOBATH BO3MOXKHOCTH TONyYEHHWsT HAHOYACTUI[ pa3IU4HON  (QOpMBI, B
3aBUCUMOCTH OT CHMMETPHUH KPUCTAIUIMYECKOTO CTPOEHUS MaTepraja HaHOYaCTHULL;

3a/1aBaTh TPeOOBAHMS K YCIOBHUSIM (DOpMHpPOBAHUS HAHOYACTUIl U HAHOMATEPUAJIOB, IS
oOecrnieueHns TpeOyeMbIX CTPYKTYPHBIX U (PU3NUECKHUX XapaKTEpPUCTUK HAHOMATEepHaa;

e1aoemn:

HaBbIKaMU KPUCTAJUIOrPaUueCcKOro OMucaHus peaJbHOU CTPYKTYpPbI KPHCTAJIOB;

METOAOJOTUYECKUMHU TMOJX0/laMH U HAaBBbIKAMHU BBISIBJICHUS B3aUMOCBS3€H CTPYKTYpBHI,
CBOMCTB M TEXHOJIOTUH MOJTYYEHUsI KPUCTALINYECKNX HAHOMATEPHUAIIOB.

3. KpaTkoe conepxxanue JMCUMILIHHBI:

Paszgea 1. OcHoBbI KpucTa/LIOTpaduueckoro popmaanzma

OcHoBHbIe MOHATHS KpUcTa/Liorpaduu. Ilpenmer u 3amaun Kpuctamwiorpadpuu Kak
HaykH, CyOquCIMITUHBI KpUcTaIorpaduu u € cBA3b ¢ APYTUMU 00JaCTSIMU HAYYHOT'O 3HAHUS.
Uctopus paszutust kpucramiorpadguu. CoBpeMEHHOE COCTOSIHHE, MPOOJIEMBI U IMEPCIEKTUBBI
pa3BUTUS KpUCTaJUIorpaduu U cMexHbIX TucHuIuinH. Kpucramn u ero coiicTBa. 3HaueHUE U
3a/1a4m Kpuctamuiorpaduu B MpUMEHEHUH K HAyKaM 0 HAaHOMaTepuaaaxX U HAaHOTEXHOJIOTHH.

IIpoennpoBaHue KpUCTANIOB. BHUIbl mpoeknuii, NCMIONB3yeMbIe B KpHUcTaiorpaduu,
ux nocrpoeHue. [IpenmyiiecTBa U HEIOCTaTKU CIIOCOOOB MPOCIIMPOBAHUS.

JJleMeHTbI MaKpOCMMMeTpuM KpucTauioB. [loBopoTHbie ocu. OrpaHuyeHus Ha
BO3MOXXHBII TOPAJOK OCH B KpUCTaIE. 3€pKajbHbIE IUIOCKOCTH U LIEHTP HWHBEPCUU.
O6o3Hauenue 3meMeHTOB cumMeTpuu. CrokHble ocu cummeTpu. OceBas Teopema Jiiepa.
Crioco6bI pecTaBiIeHUs] 1 0COOCHHOCTH B3aUMOJICHCTBUSI CHMMETPUYECKUX OTIEPAITUii.

Pazgea 2. MakpocuMMeTpHsi HAHOKPHUCTAJJIOB

Toueunsle rpynnbl cuMMeTpun. BeiBoa ToueuHbIX Tpynn cummeTpun. KoopauHatHeie
cUCTeMbl B Kpucrtamiorpaguu. Kateropun u CHHIOHUM KPUCTAJUIOB. YCTaHOBKAa KPHCTAJUIOB.
OO6o3HaueHue TOUEUHBIX Tpynn cuMMeTpuu B cuMBoiuke bpase, I»uduuca m I'epmana-
MoreHa.

Kpucranaorpadpuueckoe unaunupoBaHue. HHaekcsl y3noB, pébep U TpaHel
kpuctamioB. [lapamerpst Beiicca u cuMmBoibl  Musepa.  UYeThIpeXHMHIIEKCOBBIE OCH
TeKCaroHaJIbHONW CUHTOHWM, MHJIEKCHI bpaBe; cMMBOIBI pedep TeKcaroHalbHBIX KPUCTAILIOB.
EnuHundyHas rpadb B KpUCTaIaX pa3HbIX CHHTOHMM. 3aKOH 30H.

IIpoctbie popmel. [Torsarue npoctsix popm kpuctamio. IIpocteie popmbl B Kilaccax ¢
eMHUYHBIM HarpaBieHueM. [IpocTeie hopMbl B Ki1accax 0e3 eNMHUYHBIX HampaBieHui. CBs3b
CUMMETPUH BHYTPEHHErOo CTpOeHHS ¥ (QOpPMBI HAHOKPHUCTAUIOB. KoMOMHaNMOHHBIE
MHOTOTPAHHUKH.

Pasnen 3. Kpucra/uioxumusi HAHOMaTepuaIoB
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JJleMeHTbl TPAHCASNUOHHON cuMMeTrpuu. Kpucramimueckas pemerka HW  THUIIbI
AJIEeMEHTapHBIX siueeK. [IpocTpaHCTBEHHBIE 3JIEMEHThl CUMMETPUU: BUHTOBBIE OCH, MIOCKOCTHU
CKOJIB3SIIIETO OTpaXkeHUs. B3aumMoneicTBUE 3aKpBITHIX U OTKPBITBIX 3JIEMEHTOB CUMMETPHHU.

IIpocTpancTBeHHBbIE Tpynnbl cuMMeTpun. O003HAYCHNE U BBIBOJ MTPOCTPAHCTBEHHBIX
rpynn cummerpun. [loctpoenue rpadgukoB mpocTpaHCTBEHHBIX Irpymi. CBA3b TPAHCISIIIMOHHON
CUMMETPUHM €  MaKpOCHMMeETpued  HaHOKpucTaioB.  OcobeHHocTH  MOpQOJIOTHU
HAaHOKPHUCTAJUIOB Pa3JIMYHBIX IPOCTPAHCTBEHHBIX TPYIII.

OcHoBbI KpucTaLI0XUMHUU. KoopaMHAIIMOHHBIE YKCIa, KOOPAUHALIMOHHBIE MOTUPHI,
quCI0 POPMYNBHBIX €IUHUI. THUIBI XUMHUECKOU CBSI3M B Kpuctaiuiax. [ImoTHeimme mapoBbie
YIAKOBKM B KpucTauiax. M30CTpyKTypHOCTb, W30TUMNHUS, reTepoTunusi. OCHOBHBIE KaTerOpuu
KPUCTAJUIOXUMUMU.

Poct HaHokpucTanioB. [IpuunHbl ¥ ycnoBus o0pa3oBaHMs KPUCTAIOB. MeXaHU3MBI
pocta kpuctauioB. dakTopbl, BIMAIOIIME HAa OOJIMK KpHUCTALIOB. Mopdoaoruueckue
OCOOCHHOCTH pEaNbHBIX KPUCTAIJIOB: CKYJBITypa TpaHed Kpuctamwia, QopMbel pocrta
KpPUCTAJUIOB, CPOCTKHA KPUCTAILUIOB, CHMMETPHS IBOMHUKOB. MeTO/bI BBIpAIIMUBAHUS KPUCTAIIIOB
U 0COOCHHOCTH (HOPMHUPOBAHUS HAHOKPHCTAILIOB.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHEBIX B akazem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexumnm (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KoHTtakTHas camocTosTenbHas padoTa L67 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 59,8

Bua kouTpoJs:

3aver - -
B 3auetHbIX B actpomn.

Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexuuu (Jlek) 0,89 24
[Ipakruueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonrakTHas camocrositensHas pabota L67 0,15
CaMocToATEIbHOE N3YUEHHUE PA3eIIOB JUCLIUIIINHBI ’ 44,85

Bua koutpoJs:

3auer - ‘ -

AHHOTAIUA padoyeil MPOrpaMMbl IUCHUNINHBI

«Texnnka HayuHoro nepesoaa» (b1.B.J1B.09.01)
1.Heab TUCHMIUVIMHBI - TTpHOOpETEeHNEe 00yYaIOMUMHUCS OOIIeH, KOMMYHHUKATUBHOW H
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax s3bIKOBOU
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MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3IMYHbIe BUIBI MPO(EecCHOHAIBHO OPHUEHTHUPOBAHHOIO
MepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JIEATEIIBHOCTH.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4YalIIUiicsi MO NporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

CIIOCOOHOCTBIO K KOMMYHHKAllMM B YCTHOM M NHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUI  PEIICHUs 3a7ad  MEKIUYHOCTHOTO H  MEXKKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CMOCOOHOCTBIO OCYIIECTBIATh COOp MaHHBIX, H3y4yaThb, aHAJIU3UPOBaTh U 0000IIaTh
HAyYHO-TEXHUUYECKYI0  HMH(pOpMAIMI0 IO TeMaTHKe HccleloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOIPOCaM HWHTEJIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuto Hoy-xay (I1K-2);

3Hamb:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHHUSI YKBUBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;

SI3BIKOBYIO HOPMY ¥l OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJIHEHHS TEpeBOAAa KOJMYECTBO JIEKCUYECKUX EIMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMHUHOB U JTMHTBOCTPAHOBETUECKUX PeaUii;

yMmemy:

- IPUMEHATH OCHOBHBIC TIPUEMEI TIEPEBOJIA;

- OCYUIECTBJIATH MUCHBMEHHBIM TEpPEeBOJ] C COOJIOJCHHEM HOPM JIEKCHYECKON
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAaMMATHUYECKHUX, CAHTAKCHUECKUX M CTUITHCTUYECKUX HOPM;

- 0OpMIISITH TEKCT MEePEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PENAKTOPE;

- OCYIIECTBISITH TEPEBOJ C COONIOJIGHUEM HOPM JIGKCHUECKON SKBUBAJICHTHOCTH,
coOI0ICHEM IPaMMaTHYECKUX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM TEKCTa MepeBoja U
TEMIIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA;

gnademsn:

- METOJMKOW MPEeArepeBOYCCKOT0 aHajdn3a TEeKCTa, CIOCOOCTBYIOMICH TOYHOMY
BOCTIPUSATHIO UCXOHOTO BBICKA3bIBAHUS;

- METOAMKOHW TOJrOTOBKM K BBIMOJHEHHUIO TIEPEBOJAA, BKIIOYAS TMOUCK HHPOPMAIUH B
CIIPaBOYHOM, CIIEIIMANILHOM JTUTEpaType U KOMITbIOTEPHBIX CETSIX;

- OCHOBAMH CHUCTEMBI COKPAIIEHHOW MMEePEBOTICCKOM 3aIMUCH TIPH BBHITIOJHEHUH TTEPEBOJIA;

- OCHOBHOM MHOS3bIYHON TEPMHUHOJIOTUEN CIENUAIBHOCTH,

- OCHOBaMH pe)epUpPOBAHKS 1 AHHOTHPOBAHHSI IMTEPATYPHI 1O CICIIHATBEHOCTH.

3. KpaTkoe coaep:xanue TUCHUIIHHBI
Paszoen 1. Ilepesod npeonoscenuti ¢ uoospemennvimu popmamu Indefinite, Continuous

1.1. CpaBHEHME TTOPSIAKA CJIOB B aHTJIMICKOM M pyCcCKOM mpeyioxkenusx. [lepeBoa mpoctoro
MOBECTBOBATEIHLHOTO MPEATIOKEHUST HACTOAIETO, Oy IyIIEero U MPOIIEIIeT0 BpeMEHH.
OcoOeHHOCTH TiepeBOia BOMPOCHUTEIBHBIX M OTPUIATENbHBIX MNPEIJIOKEHUH B pa3IHMYHbIX
BpPEMCHAX.

1.2. IlepeBon npemyioxeHuii Bo BpemeHax Indefinite, Continuous. UteHue u mepeBo; 1o TeMe
"Xumus".

Pazoen 2. Ilepe6oo npeonodicenuii ¢ ucnonvzosanuem suoospemennvlx gopm Perfect, Perfect
Continuous.

2.1. IlepeBox npeioxenuii Bo BpemeHax rpynmn Perfect, Perfect
Continuous (yTBepIuTeIbHbIC, BOIPOCUTEIbHBIE M OTpHULATeNdbHbIE (Popmbl). OcobeHHOCTH
ynoTpebaeHus: BCHOMOraTeIbHbIX IJ1aroJyios.

2.2. IlepeBoa cTpamaTebHOTO 3anora. TpyaHbIe Clydan MepeBo/ia CTPAIaTeIbHOTO 3aJI0Ta.
Urenune u mepeBoa TeKcToB Mo Teme "Hayka u HayuHble METOABI". AKTHUBHU3AIMUS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.
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2.3. IlepeBoa NpUAATOUYHBIX MPEITIOKEHUH.
[Ipunarouynble ojexamnue.
[IpunatouHbie cKkazyeMble.

[IpunaTounslie onpeaenuTeNbHbIE.

[TpunaTouHbie 00CTOATENLCTBEHHBIE, TPUIATOUHBIE JOTIOTHUTEIbHBIE.

2.4. Tumbl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOA.
[IpakTrka nepeBoia Ha IpUMepax TeKCToB 0 Xumuu, /].A. Menoeneege, Hayke u mexHoiocuu.
2.5. IlepeBon mpeIOKEHUH C YUETOM IpaBUila COrJacoBaHus BpeMeH. [IpsiMas u kocBeHHast

peub.

2.6. PaznuuHble BapuaHThI IIEPEBO/A CYILIECTBUTEIBHOTO B ITPEATIOKEHUH.

2.7. MonanpHBIE TIarojbl 1 0COOCHHOCTH WX MEepPeBo/Ia.

Pa3BuTHe HaBbIKOB nIepeBofa 1o teme "Hayka 3aBTpaisero naa".

2.8. CrienmasibHasi TepMHuHOJIOTHS 110 Teme "JlaGopaTopus".

2.9. Cokpamenusi. OcoOHHOCTH UX TiepeBoia. Pa3BuTHe HABBIKOB TIEpEBOA HA IPUMEPE

TeKCTOB 1o TeMe "Jlaboparopusi, 3BMEepeHUs B XUMUU".

Paszoen 3. Ocobennocmu nepesoda npeonodxicenutl ¢ UCNONb308AHUEM HETUYHBIX (hopM 2azoa.

3.1. Henuuneie opmbl T1arosna.

WNndunutus (HeonpeaenenHas ¢popma riarona). Ponb nHGUHUTHBA B IPEATIOKEHUN U BAPHAHTHI

NepeBoJia Ha pycckui sA3bIK. [Ipuyactus u repyHauid.
3.2. UHpuHUTUBHBIE OOOPOTHI.

O06opoT pomnoHeHHe ¢ THPUHUTHBOM. BapraHThI mepeBo/ia Ha PYCCKU S3bIK. TepMUHOIOTHS

1o TeMe "CoBpeMeHHbIE TEXHOJIOTUH'".

3.3. O6opoT noexaiiee ¢ THOUHATHBOM. PazmudyHbie BApUaHTHI TIEPEBO/IA.

Tepmunosorus no reme "Marepuanosenenue".
3.4. IlepeBos MpUIACTHBIX OOOPOTOB.
AbcomoTHbI mpuyacTHBI OO0OPOT U BapuaHTHI IEPEBOA.

Pa3BuTHe HaBBIKOB MepeBoia Mo Teme "MarepuanoBeneHue".

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI €IUHNLAX qacax
OO0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 64
[Ipaktuueckue 3anstus (113) 1,78 64
CamocrositesnbHas padora (CP): 2,22 80
KonrakTHas camocrosiTensHas pabota 599 0,4
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 79,6
Bua kouTpoJs:
3aver - -
B Tom umcJie mo cemecTpam:
3 cemecTp
B 3auernbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas paboTa 1,11 0,2
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CaMocToATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI 39,8
Bua koutpoJs:
3aver - -
4 cemecTp
B 3auernbIX B akanem.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonTakTHasi padora — ayauTOpPHbIE 3aHATHS: 0,89 32
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas paboTa 111 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 39,8
Bua xouTpoJis:
3aver - -
B 3aueTHbIX B actpon.
Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IVIAHY 4,0 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
[Tpaxtuueckue 3ausatus (113) 1,78 48
CamocrositeabHast padora (CP): 2,22 60
KonrakTHas camocrosiTensHas pabota 599 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 59,85
Bua koutpoJis:
3aver - -
B Tom ymcJie mo cemecTpam:
3 cemecTp
B 3auernbIX B actpos.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonrakTHas camocrositensHas pabota L11 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 29,85
Bua xouTpoJs:
3auver - -
4 cemecTp
B 3auetHbIX B actpomn.
Buapt yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh JUCUMILIHHBI 10 y4eOHOMY IJIAHY 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
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[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesnbHas padora (CP): 1,11 30
KonrakTHas camocrosiTensHas pabota L11 0,15
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 29,85

Bua kouTpoJs:

3auer - ‘ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«I'pammaTuka nHocrpanHoro s3bika» (b1.B./1B.09.02)

1.Ileap AMCUMIUIMHBI - TpuoOpeTeHHe CTyJeHTaMu oOOIIei, KOMMYHHUKAaTUBHOW H
npoecCHOHANbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
MOJNTOTOBKM  TO3BOJIIET  HMCTOJB30BaTh  HMHOCTPAHHBIM  SI3BIK  MPAKTUYECKH KAk B
npodeccCHoHAIbHOW  (MMPOW3BOJCTBEHHON M HAY4YHOM) JACATENBHOCTH, TaK W JJs  IeJed
camMo00pazoBaHusl.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0y4YamlIUiicss MO NporpamMmme
0akajlaBpuaTa J10JIKeH:

Obnadamys cnepyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmmsaMu:

CIIOCOOHOCTBI0O K KOMMYHHKAIlMM B yYCTHOM M THCHbMEHHOW (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pEIIeHHs 3aJad MEXKIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumozeiictaus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBaThH W 0000IIaTh
HAYYHO-TEXHHUYECKYI0  HHPOpMAIMIO [0 TEeMaTHKE HCCIelOoBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOIPOCaM HWHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO,
odpopmienuto Hoy-xay (I1K-2);

3Hamb:

- OCHOBHBIE TpeOOBaHUA MHPOPMAITMOHHON O€30MaCHOCTH;

- OCHOBHBIE TpPHEMbl cOOpa IaHHBIX, M3YYCHHUsS, aHANIM3a W O0OOIICHHS Hay4YHO-
TEXHUYECKOM MH(POpMaluu MO TEeMaTHUKE WCCIEIOBaHMsI, pa3pabOTKW U HCIHOJb30BAaHUS
TEXHUYECKON JTOKYMEHTAIIMH, MOATOTOBKH JOKYMEHTOB K TMATEHTOBAHUIO, OPOPMIICHHIO HOY-
xay;

- SI3BIKOBYIO0 HOPMY M OCHOBHBIE ()YHKITUH SI3bIKA KAK CUCTEMBI;

yMmemy:

- OCYUIECTBIISAITh KOMMYHHKAIIMIO B YCTHOW M MUChMEHHOW (hOpMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pElIeHHs 3aJad MEXJIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aUMOICUCTBUS;

- pemath CTaHAapTHbIE 3a7aud NPO(EeCCHOHANBHOM JEATEJIbHOCTH Ha OCHOBE
UHPOPMALMOHHON 1 Oubmorpaduyeckoil KyJnbTypbl €  NpPUMEHEHHEM HH(POPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(OpPMAIMOHHON
0e30IMacHOCTH;

gnademsn:

- OCHOBaMU KOMMYHHUKAIlMM B YCTHOU W MHUCBMEHHOU (hOpMax Ha MHOCTPAHHOM SI3BIKE
JUTSL pEIICHHUs 3a/1a4 MEXKIMUYHOCTHOTO U MEKKYJIbTYPHOTO B3aUMOICHCTBUS;

- OCHOBHOM MHOS3bIYHOM TEPMUHOJIOTUEHN CIIEHUAIBbHOCTH,

- OCHOBaMH peepUpOBaHUS U aHHOTHUPOBAHHUSI JIMTEPATYPHI 110 CHEIHATBHOCTH.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

BBenenue. IlpeaMer u posib MHOCTPAHHOTO s3bIKa. KpaTkue MCTOpUYECKHE CBEICHHS
00M3y4yaeMoM sI3bIKe. 3ajaui U MECTO Kypca B TOJATOTOBKE OakajgaBpa TEXHUKH M TEXHOJIOTHH.

Pazpnea 1.
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I'pammarnveckne 0cCOOEHHOCTH H3Y4aeMOro sI3bIKa:

Jluunble, TpUTSKATENbHBIE M TMpoude MecTouMeHus. CHpspKeHHe TII1arosa-CBS3KH.
O6pa3zoBanue u ynorpedienne GopM maccUuBHOTO 3anora. [lopsok 0B B IPeAI0KCHHH.
1.1.CpaBHeHME MOpsAIKa CIOB B aHIJIMIICKOM M PYCCKOM IpeulokeHusx. llepeBon
IIPOCTOTO NMOBECTBOBATENBHOTO MPEI0KEHUS HACTOSIEr0, OyAyIIero U MpoIIeIlIero BpeMeHH.
OCOOCHHOCTH BONPOCHUTENBHBIX W OTPHLATENBHBIX MPEUIOKEHUH B  Pa3TUYHBIX

BpEMEHaX.

1.2. Bpemena Indefinite, Continuous. Urenue u nepeBo no Teme "Xumus'".

Pa3nea 2.

2.1. Bpemena rpymm Perfect, Perfect Continuous (yTBepAUTEIbHBIC, BOPOCUTEIBHBIC U

otputiarenbbie Gopmbl). OCOOEHHOCTH yIOTPEOICHHSI BCIOMOTATEIbHBIX TJIaroJioB.

2.2.CtpanatenbHblii 3a0r. TpyaHble Cilydanu IepeBoJa CTpaaaTeIbHOro 3aJ10Ta.
Urenue u nepeBoj TeKCTOB 10 TeMe "Hayka u HayuHble MeTObI". AKTHUBU3ALUS JICKCUKH

MPOYUTAHHBIX TEKCTOB.
2.3. Ilpunaroynbie PEII0KEHUS.
[IpunaroyHble noaIeKAILKE.
[Ipunarouneie ckazyeMble.
[IpunaTouHble onpeaenuTebHbIE.

HpI/II[aTO‘IHBIC O6CT05ITCJ'IBCTBCHHBIG, MPpHUIATOYHBIC JOIIOJIHUTCIBHBIC.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH X MEPEBO/A.

2.5. llepeBon mpeqIoKEHUNM C Y4UeTOM IpaBujia corjiacoBaHus BpemeH. [lpsmas u

KOCBCHHAaA pCyb.

2.6. Paznmuunpie GyHKIIUUA CYIIECTBUTEIHLHOTO B TIPEITIOKCHHH.

2.7. MopganbHbIE I1aroibl.
Pa3znea 3.
3.1. Henmunbie (hopMBbI TIIaroa.

Nudunutus (HeonpeneneHHas ¢opma riarona). Ponbs nHQuHUTHBA B MpEeAJIOKEHUN U

BApUAHTHI IIEPEBOJIA HA PYCCKUH A3bIK. [IpryacTus u repyHaui.
3.2. UnduHUTHBHBIE OOOPOTHI.
Ob6opoT nomnosHeHHE ¢ UHOUHUTHBOM.

3.3. O6opoT noexaiiee ¢ *HOUHATHBOM. Pa3mudHble BApHAHTHI TEPEBO/IA.

Tepmunosiorus no reMe "Hanomatepuanst”.

3.4. IlpuyactHBIE 0OOPOTHI.

AOCOIOTHBIN MPUYACTHBIA 000POT ¥ BAPHUAHTHI IIEPEBO/IA.
4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHbIX B akanem.
Bunsl yueOHoI paboTh eAMHMLIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padora — ayauTOpHbIE 3aHATHS: 1,78 64
[Tpaktuueckue 3ausatus (113) 1,78 64
CamocrositeabHas padora (CP): 2,22 80
KoHTtakTHas camocTosTenbHas padoTa 299 0,4
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 79,6
Bua xoutpoJs:
3auver - -
B Tom ymcJiie mo cemecTpam:
3 cemecTp
B 3aueTHbIX B akagem.
Buapr yaeGHO# paboThI €IUHNLAX qacax
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OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 0,89 32
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonrakTHas camocrositensHas pabota L11 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCLIUIIINHBI ’ 39,8
Bua xonTpoJis:
3auver - -
4 cemecTp
B 3aueTHEBIX B akazem.
Buast yaeGHO# paboThI eIUHNLAX qacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 2,0 7P
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
[Ipaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
KonrakTHas camocrosiTensHas pabota L11 0,2
CaMocToATEIbHOE N3YUEHHUE PA3EIIOB JUCIUIIINHBI ’ 39,8
Bua kouTpoJs:
3aver - -
B 3auernbIX B actpos.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IUIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 1,78 48
[Ipaktuueckue 3ansatus (I13) 1,78 48
CamocrositesibHas padora (CP): 2,22 60
KonrakTHas camocrosiTensHas pabota 599 0,15
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,85
Bua xouTpoJis:
3auver - -
B Tom umciie mo cemecTpam:
3 cemecTp
B 3auernbIX B actpos.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 24
[Tpaxtuueckue 3ausatus (113) 0,89 24
CamocrositeabHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas paboTa 111 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 29,85

Bua xouTpoJs:

3auer
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4 cemecTp

B 3auernbIx B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas padoTa 111 0,15
CaMOCTOSITENTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 29,85
Bua xonTpoJs:
3auver - -

4.5. lIpakTUKH

AHHOTanUA padoyeil mporpaMmbl Y4eOHO! MPAKTUKN: MIPAKTHKM 110 N0JYYEHHIQ
NEePBUYHLIX MPO(eCcCHOHATLHBLIX YMEHUI 1 HABBIKOB, B TOM YHCJIe NEPBUYHBIX YMEHUI H
HABbIKOB HAYYHO-HCCJIe10BATEIbCKOM HesaTelbHocTH (B2.B.01(Y))

1. Heap y4yeOHOH NPAKTHUKH: MNPAKTHUKH MO0 MNOJYYEeHUI0 TEPBHUYHBIX
npogeccHoOHAIbHBIX YMeHHMII U HABBIKOB, B TOM 4YHCJIe MEPBHYHBIX YMEHUIl M HABBHIKOB
HAYYHO-MCCJIEI0BATEIbLCKONH eATEeJILHOCTH — TIOJNydYeHHEe OO0y4YarouuMcsl TIePBHYHBIX
npohecCHOHANBHBIX YMEHUN M HaBBIKOB IYyTEM CAMOCTOSATEIHHOTO TBOPYECKOTO BBIMTOJIHEHUS
3a/1a4, MOCTABJICHHBIX TPOTPAMMOM MPAKTUKH.

2. B pe3yabTaTre NpoOXokKAeHUS] Y4eOHOH NPAKTHUKU: NMPAKTHUKH [0 TMOJYYEHHIO
NepBUYHBIX NMPodecCHOHATBHBIX YMEHHI U HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHUH U
HABBIKOB HAYYHO-MCCJIEI0BATEIbCKOH 1eATeJLHOCTH O00y4alwIluMiics 10 mnporpaMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansupivu (I1K) komnereHmsAMH:

CIOCOOHOCTBI0O K KOMMYHHKAllMM B YCTHOM M NHCbMEHHOM (opmMax Ha PYyCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIS PEIICHUs 3a/7ad  MEKIUYHOCTHOTO H  MEXKKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CIIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPUHUMAS COLHMAILHBIC,
ATHUYECKHE, KOHPECCHOHAIIbHBIC U KyJIbTypHbIe paziuuus (OK-6);

CIOCOOHOCTBIO K caMoopranu3amnuu u camoobpazoBanuto (OK-7);

CIIOCOOHOCTBIO pellaTh CTaHJApTHBIE 3aJayd NpOo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJabTyphl C IPpUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMM M C YyYeTOM OCHOBHBIX TpeOoBaHMN HH(OpPMAIMOHHON
6e3omacuoctu (OIK-1);

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHON AeITeTbHOCTH 3HaHUS O TIOIX0aX U
METOJaX TMOJYYCHHS DPE3yJIbTaTOB B TCOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAILHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYUHBIC H
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHoM nesteasbHocTH (OIIK-3);

CIIOCOOHOCTBIO  UCIONB30BaTh COBpPEMEHHBbIE WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJOTHH, TJ100albHble WH(OPMAIIMOHHBIE peCcypchl B HAyYHO-HCCIEIOBATENbCKOW U
pacyeTHO-aHATUTHYECKON NEATEeNhbHOCTH B O0OJIAaCTH MAaTepUajOBEEHUS ¥ TEXHOJOTHH
martepuanos (I1K-1);
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CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBAThH W 0000IIATh
HAYYHO-TEXHMYECKYI0  HMH(OpMamuio 1O TeMaTUKEe  HCCIEAOBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BOIPOCAM HWHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, IOJTOTOBKE JIOKYMEHTOB K IATEHTOBAHHUIO,
odpopmiienuto Hoy-xay (I1K-2);

3HamMb:

— TMOpAJOK OpraHu3ally, IUIAHUPOBAHMSA, IPOBEACHUS U OOECIeYeHUs Hay4yHO-
UCCIIEIOBATEIbCKUX PA0OT C UCHIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TMOpAJOK  OpraHu3aliM,  IUIAHUPOBAHMS,  MPOBEACHHUA U oOecreyeHHs
00pa3oBaTeNbHON AEATEIHLHOCTH 110 TPOQIITIO H3ydaeMOl TporpaMMbl OaKaiaBpHara.

ymemy:

— OCYUIECTBJISITh MOUCK, 0OpabOTKY M aHAIM3 HAyYHO-TEXHMUYECKOW MH(OpMAIUH 1o
po IO TPONIEHHOMN MPAKTUKH, B TOM YHUCJIEC ¢ TpUMeHeHneM Internet-TexHoIoTHif;

gnademn:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIbCKON JESTEIBHOCTH IO MPO(UITIO
M3y4aeMoil mporpamMmbl OakanaBpuaTa;

— METOJOJIOTUYECKUMH TOAXOJaMU K OpraHM3allii Hay4HO-HCCIIEeI0BAaTENbCKOW U
00pa30BaTeNbHON AESATEIbHOCTH.

3. Kpartkoe cogepxxanue y4eOHOH NMPAKTHKM: MPAKTUKH 110 MOJYYEHHUIO MEPBUYHBIX
npogeccHOHATbHBIX YMeHHIi U HABBHIKOB, B TOM 4YHCJIe MEPBHYHBIX YMEHHIl U HABBLIKOB
HAYYHO-MCCJIe/I0BaTe/IbCKOM 1eATeJJbHOCTH

VY4yeOHast MpaKTUKa BKJIIOYAET STarbl 03HAKOMJICHHUS C METOI0JIOTHYECKUMHU OCHOBaMH H
MPAKTUYECKOTO0 OCBOCHUS MPUEMOB OpraHU3alNH, MJIAHUPOBAHUS, IPOBEICHHS U o0ecreuyeHus
HAYYHO-MCCIIEIOBATEIbCKOM W 00pa3oBaTeNbHON  JEATENbHOCTH,  O3HAKOMIJIGHHS  C
JESTEIbHOCThIO 00pa30BaTEIbHbIX, HAYYHO-UCCIEA0BATEIbCKUX U MIPOEKTHBIX OpraHU3aluil 1o
npod I N3ydyaeMOi porpaMMbl OakanaBpuara.

KonkperHoe conepkaHue ydyeOHOW MPAKTHUKU ONpEAENseTcs WHAWBHUIYaIbHBIM
3aJaHreM 00ydarouierocs ¢ y4€ToM MHTEPECOB W BO3MOXKHOCTEH Kadeaphl MM OpraHu3aliy,
rae oHa mpoBoauTcsa. MHauBHMOyanbHOE 3aqaHue pa3padaThiBaeTcs MO NPOoGUII0 H3ydaeMou
porpaMMbl OaKaiaBprara ¢ y4€TOM TeMbI BHIITYCKHOM KBaJIM(UKAITMOHHONW PaOOTHI.

4. OO0beM yuyeOHOW TPAKTHUKH: TNPAKTUKH MO0 TMOJYYEHUI0O TEPBUYHBIX
npogeccHOHATbHBIX YMeHHii U HABBHIKOB, B TOM YHCJIe MEPBHYHBIX YMEHUIl U HABBLIKOB
HAYYHO-MCCJIe/I0BaTe/IbCKOM 1eATeJJbHOCTH

B 3aueTHEBIX B akazem.
Buapr yaeGHO# paboThI €IUHNLAX qacax
Oo0masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 2,0 7P
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonrakTHas camocrositensHas pabota L11 0,4
CaMocTOATEIbHOE OCBOCHNE 3HAHUM, YMEHUIN 1 HaBBIKOB ’ 39,6
Bua kouTpoJs:
3a4er ¢ oneHkou - -
B 3auernbIX B actpos.
Bunsl yueOHOI paboThI eAMHMIIAX yacax
OO0mast TpyA0eMKOCTh NPAKTHKH N0 y4eOHOMY IJIAHY 2,0 54
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KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS 0,89 24
[Ipakruueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KonrakTHas camocrositensHas pabota L11 0,15
CaMocTOATEIbHOE OCBOCHNE 3HAHUM, YMEHUIN U HaBBIKOB ’ 29,85

Bua koutpoJs:

3a4eT ¢ OEHKOI - -

AHHOTanus padoueit nporpammsl IIpon3BOACTBEHHOM NPAKTHKH: HAYYHO-
HccIen0BaTeabcKoi padoTsl (b2.B.02(H))

1. Heap npou3BOACTBEHHON NPAKTHKH: HAYYHO-HCCJIEAOBATEIbCKOH pPadoThl —
dbopMupoBaHHEe HEOOXOAWMBIX KOMIIETEHUUHN Ui OCYIIECTBICHUS Hay4YHO-UCCIIEOBATEIbCKOM
JEATENIBHOCTH MO HampasiieHuto noarotosku 22.03.01 — «MatepuanoBeeHUE U TEXHOJIOTUU
MaTepuaioB» npoduis «MaTepuanoBeqeHHe U TEXHOJIOTMM HAaHOMATEPUAIOB U HAHOCUCTEM)
MOCPEJICTBOM IUIAHUPOBAaHMS U OCYIIECTBICHHUS HKCIEPUMEHTAIBHOW JEATEILHOCTH Ha
OCHOBaHUU M3yUYEHHBIX IUCLUIUIMH, B TOM YUCIIE CHEIHAIbHBIX, 1 CAMOCTOSITEIbHO U3yUYeHHOU
UHpOpMaLIUH.

2 B pe3yabrare NpPOXOXkKIACHUS TPOU3BOJACTBEHHOW TNPAKTUKU: HAYUYHO-
HCCJIe0BATENbCKOM Pa0oThl 00y4AIOLINICS 110 PorpaMMe 0aKaJaBpHATA J0JIKEH:

Obnaoams cnepyromumu oomekyabTypHbiMEa (OK), obmenpodeccuonanpabivMu (OI1K)
u npodeccuonansupivu (I1K) komnereHmsAMH:

CIOCOOHOCTBI0O K KOMMYHHKAllMM B YCTHOM M NHCbMEHHOM (opmMax Ha PYyCCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  peIIeHUs 3a4a4  MEXIUYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5);

CIOCOOHOCTBIO pabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMAS COIMAJIBHBIE,
ATHUYECKHE, KOHPECCHOHAIIbHBIC U KyJIbTypHbIe pazinuus (OK-6);

CIOCOOHOCTBIO K caMoopranu3amnuu u camoobpazoBanuto (OK-7);

CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3aJayd Npo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJabTyphl C IPpUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMN HH(OpPMALIMOHHON
6e3omacuoctu (OIK-1);

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHON AeITeTbHOCTH 3HaHUS O TIOIX0aX U
METOJaxX MOJYYEHHsS] PE3yJbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIbHBIX HCCIIECJOBAHUIX
(OIIK-2);

TOTOBHOCTBIO IPUMEHATh (PYHIAMEHTAJIbHbIE MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUHbIE U
oOmIenH)KeHepHbIe 3HaHus B ipodeccuonansHoi nestensHocTr (OIK-3);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpPEMEHHbIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00aNbHble HWH(POPMALMOHHBIE pPECypChl B HAYYHO-HCCIEIOBATEIbCKONH U
pacyeTHO-aHAJIUTUYECKON JIeATEIbHOCTH B 00JacTM MAaTepuajoBElIeHUs M TEXHOJOTHH
marepuanon (I1K-1);

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBATH W 0000IIaTh
HAaYYHO-TEXHMYECKYI0  HMH(OpMamuio 1O TeMaTUKEe  HCCIEAOBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOIPOCAM HWHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, IOJTOTOBKE JOKYMEHTOB K MATEHTOBAHHIO,
odpopmienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJAbl MOJCIUPOBAHMS TPU MPOTHO3UPOBAHUU U
ONTUMM3AIMM TEXHOJIOTMYECKUX TMPOIECCOB U CBOMCTB MAaTepUaOB, CTaHAAPTU3ALUH U
ceprudukanuu Matepuanos u npormeccos (I1K-3);

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIEJOBAHMSIX W pacueTax 3HAHHUA O MeTojax
UCCIICIOBaHMS, aHaJIN3a, JUATHOCTUKUM M MOJICIIMPOBAHUS CBOICTB BEIIECTB (MaTepUalIOB),
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bu3nyecKux M XMMHYECKUX MpoIeccax, MPOTEKAIUX B MaTepuajax MpU HUX MOJIyYEHUH,
obpabdoTke u mogudukanuu (I1K-4);

TOTOBHOCTBIO BBINOJHSITh KOMIUIEKCHBIE HCCIEIOBAHUSA WM MCIBITAHUS TPU HU3YUYCHHUH
MaTepuaioB W W3JETHUH, BKIIOYAs CTaHAAPTHBIE U CEepTU(UKAIMOHHBIC, MPOILECCOB HX
pou3BOCTBa, 00paboTku 1 Mmonudukanuu (I1K-5);

CIIOCOOHOCTBIO HCTOIBh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUaJOB, WX B3aUMOJCHCTBUHM C OKPYXKAIOIICH
cpenoi, moysaMu, yactuiamu u uznydenusimu (I11K-6);

CIIOCOOHOCTBIO BBIOMpaTh W TMPUMEHSATH COOTBETCTBYIOLIME METOJAbI MOJAEIUPOBAHUS
bu3NYECKUX, XUMHUYECKHUX U TexHoJorudeckux mporeccos (I1K-7);

TOTOBHOCTBIO HCIIOJIHSATH OCHOBHBIE TPEOOBAaHUS EJIONPOU3BOACTBA MPUMEHUTEIHHO K
3aMucsIM U TPOTOKOJaM; O(OPMIISTh MPOCKTHYIO U PabOUyr0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUU C HOpMaTUBHBIMH TokKyMeHTamH (ITK-8);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIIOTUYECKUX MPOIECCOB MPOU3BOJCTBA H
00paboOTKH MOKPBHITUN, MATEPUAJIOB U U3JIETUI U3 HUX, CUCTEM YNPABICHUS TEXHOJIOTMYECKUMU
npoueccamu (I1K-9).

3. Kparkoe colepKaHue
HCCJIe0BATEIbCKOM PadoThI

B npouiecce ocBoeHMS TUCIUIUIMHBI 00YYaIOUIHIICS TOJKEH MOATOTOBUTH U MPEJCTABUTD
K 3al[UTe HAyYHO-UCCIeNoBaTeNbcKyto padory (HUP), BEImomHEHHYIO HA COBPEMEHHOM YPOBHE
pPa3BUTHUSI HayKW M TEXHUKU U COOTBETCTBYIOILIYIO BHIOPAHHOMY HAIpPaBICHUIO MOATOTOBKHU U
nporpamMMe o0y4eHusI.

B npeacraBnennoil k 3amure HUP momkHB MOJyYUTh pa3BUTHUE 3HAHHUS M HABBIKH,
MOJTy4YeHHbIE OOYyYaroIMMCS TPH OCBOCHHHM MPOrpaMMbl OakajnaBpuara, B TOM YHCIE TNpU
M3YYEHUHU CHEeUUalbHbIX AuciuIuinH. IIpeacraBnennas k 3amure HUP nomkHa conmepkathb
0030p TJUTEepaTyphl, ONHUCAHUE WCIOJB30BAHHBIX MAaTepUANIOB M METOJIOB HCCIEIOBAHUSA,
MOJTy4YEeHHBIE SKCIIEPUMEHTAIIbHBIE PE3YJIbTaThl U BBIBOJBI IO padoTe.

4. O0beM NPOU3BOICTBEHHOH NPAKTHKH: HAYYHO-HCCJIeI0BATEIbCKON PadoThI

NPOU3BOICTBEHHOM NPaKTUKH: HAY4HO-

. B 3auetHbIx B akanmem.
Bunasl yueOHoi paboThI

eUHUIAX yacax
O01masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 6,0 216
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 2,67 96
[Ipaktuueckue 3ansatus (Ip): 2,67 96
CamocrositesqbHasi padora (CP): 3,33 120
KonrakTHas camocrositensHas pabota 333 0,8
CaMocTOsATEIbHOE OCBOCHUE 3HAHUM, YMEHUIN U HaBBIKOB ’ 119,2

Bua kouTpoJis: 3auer ¢ OLeHKOM

B ToM umcJie mo cemecTpam:

7 cemecTp

O01masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,78 64
[Tpaktuueckue 3austus (I1p): 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KoHTtakTHas camocTosTenbHas paboTa ) 0,4
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHUI M HABBIKOB ’ 79,6

Bua kouTpoJis:

3a4der ¢ OLEHKOM

8 cemecTp
O01masi Tpy10eMKOCTh PAKTUKH 10 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 0,89 32
[Tpaktuueckue 3austus (I1p): 0,89 32
CamocrositesqbHasi padora (CP): 1,11 40

161




KonTaktHas camocrosTenbHas paboTa

CaMocTOsATEIbHOE OCBOCHUE 3HAHUM, YMEHUI U HaBBIKOB

1,11

0,4

39,6

Bua kouTpoJis:

3a4der ¢ OLEHKOM

. B 3auetHbIx
Bunasl yueOHoi paboThI B actp. yacax
eIMHUIAaX
O01masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 6,0 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 2,67 72
[Ipaktuueckue 3ansatus (Ip): 2,67 72
CamocrositesqbHasi padora (CP): 3,33 90
KonrakTHas camocrosiTensHas pabota 333 0,6
CaMocTOsATEIbHOE OCBOCHUE 3HAHUM, YMEHUIN U HaBBIKOB ’ 89,4

Bua konTpoJis:

3a4der ¢ OLEHKOM

B ToM umcJie mo cemecTpam:

7 cemecTp
O01masi Tpy10eMKOCTh PAKTHKH 10 Y4eOHOMY IJIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 48
[Tpaktuueckue 3ausatus (I1p): 1,78 48
CamocrositesbHas padora (CP): 2,22 60
KoHTtakTHas camocTosaTenbHas paboTa ) 0,3
CaMOCTOSITEIbHOE OCBOCHUE 3HAHUW, YMEHHI M HABBIKOB ’ 59,7

Bua kouTpoJis:

3a4der ¢ OLEHKOM

8 cemecTp
O01masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 2,0 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 0,89 24
[Tpaktuueckue 3austus (I1p): 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonrakTHas camocrositensHas pabota 111 0,3
CaMocTOsATEIbHOE OCBOCHUE 3HAHUM, YMEHUI U HaBBIKOB ’ 29,7

Bua kouTpoJis: 3auer ¢ OLeHKOM

AHHOTanua padoyeil nporpaMmmbl IIpon3BoACTBEHHON NPAKTHKHU: TEXHOJIOINYECKOM
npaktuku (b2.B.03(I))

1. Heab MpoU3BOACTBEHHON MPAKTHKH: TEXHOJOIMYECKON MPAKTHKU — MOJyUYEHHUE
npo(eCCHOHANBHBIX YMEHHM ¥ ONbITa  MPOPECCHOHANBHOW  JEATENBHOCTH  IyTeM
CaMOCTOSITEJIbHOTO TBOPUYECKOTO BBITIOJHEHHS 33/1a4, IOCTaBJICHHBIX TPOrPaMMOil MPAKTUKH.

2. B pe3yabTare NpPOXO0XKACHUS] NPOU3BOJACTBEHHON NMPAKTHKH: TEXHOJOTHYeCKOH
NMPAKTHUKH 00y4al0IIHMICA M0 MpPorpaMMe 0aKajJaBpuaTa J0JIKEH:

Obnadamys cnenyromumu o0mekyIbTypHbIMU (OK), obmenpodeccunonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmerenmmsMu:

CIIOCOOHOCTBI0O K KOMMYHHKAIlMd B yYCTHOM M THCHbMEHHON (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pElIeHHs 3aJad  MEXKJIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumozeiictaus (OK-5);

CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPUHUMAS COLMAJIBHBIE,
3THUYECKHE, KOH(pecCHOHaNbHbIe U KyIbTypHble pasnuuus (OK-6);

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

TOTOBHOCTBIO TOJIb30BAaThCA OCHOBHBIMU METOJIAaMU  3aLIUTHl  ITPOU3BOJACTBEHHOTO
MEepCOHAla M HACEJIICHWs OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpod, CTUXUHHBIX
oencreuii (OK-9).
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CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3aJayd NpOo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJIbTyphbl C IPpUMEHEHHEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(OpPMAIMOHHON
6e3omacuoctu (OIK-1);

CIIOCOOHOCTBIO COYETaTh TEOPHUIO M MPAKTHUKY JJIsl pemieHus nHxeHepHbix 3aaad (OITK-
4);

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, W3y4yaTh, aHAJIU3UPOBATH W 0000IIATh
HAYYHO-TEXHHUYECKYI0  HHPOpMAIMI0 [0 TEeMaTHKE HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOIPOCaM HWHTEJIEKTYaIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO,
odpopmienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO BBIMIONHITh KOMIUIEKCHBIE WCCIICJIOBAHUS W HCIBITAHHS TPU HU3YUCHHUH
MaTepuajoB M W3JENUM, BKIIOYas CTaHAApTHBIE U CePTUQPHUKAIMOHHBIE, IPOLECCOB MX
POU3BOJICTBA, 00paboTku u Moaudukarmn (I1K-5);

CIIOCOOHOCTBIO OIICHHMBATh KAaueCTBO MaTEpHalioB B MPOM3BOACTBEHHBIX YCIIOBHUSX Ha
CTaJU ONBITHO-MPOMBIILIEHHBIX UcTibiTaHui U BHenpenus (I1K-10);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuajoB, MPUHIMIAX BHIOOpPA MaTepUANOB Uil 3aJaHHBIX YCJIOBHUU
JKCITyaTalldd C Yy4yeToM TpeOOBaHU TEXHOJIOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (ITK-11);

TOTOBHOCTBIO PabOTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TIPAaBUJIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOACTBEHHON CaHUTApUH, MOKApHON 0€30MacHOCTH U HOPM OXpaHbl Tpya
(TTK-12);

CIIOCOOHOCTBIO  MCIIOJIb30BaTh HOPMATHBHBIE W METOAMYECKHWE MaTepHhaibl s
MOJITOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUI Ha BBITOJIHEHUE W3MEPCHHM, HCIIBITAHHIA,
Hay4HO-UCCIIE0BATEIBCKUX M OMBITHO-KOHCTPYKTOpcKuX padot (I1K-13);

TOTOBHOCTBIO  HCIOJB30BaTh TEXHUYECKHE CPEICTBA M3MEPEHUsS M  KOHTPOJS,
HEOOXOUMBbIE MPU CTaHAAPTU3ALNU U CepTU(UKALNN MAaTepUAIOB U MPOIECCax UX MOJIyUYEHHUs,
UCTIBITATEIbHOTO U IPOU3BOJICTBEHHOTO 000opynoBanus (I1K-14);

CIOCOOHOCTBIO oOecnieunBaTh IPHEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe30MacHOe
MPOU3BOJICTBO HAa OCHOBE MEXaHW3AallMM W aBTOMATU3AIMHU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBaHUS U OCHACTKHM, METOJIOB U MPUEMOB OpraHMU3allK Tpyaa
(TIK-15);

CIIOCOOHOCTBIO HCMOJb30BaTh Ha MPOU3BOJICTBE 3HAHMUS O TPAJAWLMOHHBIX U HOBBIX
TEXHOJOTMYECKHUX TMPOIECCaX M OIepalusaX, HOPMATUBHBIX M METOJUYECKHX MaTepuaiax o
TEXHOJOTMYECKONW MOJrOTOBKE MPOU3BOJICTBA, KAueCTBE, CTAHIAApTU3AllMU U CepTU(UKALUN
U3JICIHIA U TIPOIIECCOB C AJIEMEHTaMu 3KoHOMUYeckoro ananmsa (I1K-16);

CIIOCOOHOCTBIO  HCHOJBb30BaTh B NPO(ECCHOHATBLHOM  AESITETbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW JTOKYMEHTAIINUH,
pacyeToB M KOHCTPYUpPOBaHHUS JeTajiell, B TOM 4YHCII€ C HCIHOJb30BaHHUEM CTaHIAPTHBIX
nporpaMMmusbix cpencts (11IK-17);

3Hamb:

— TOJIXOJbl K OpraHM3ali M IUIAHWPOBAHMUIO HAYYHO-HCCIIENOBATEIHCKON paboTHhl,
OTIBITHO-KOHCTPYKTOPCKOH W TIPOU3BOJCTBEHHON MAESITENPHOCTH IO MPOQII0 MPOTPaMMBbI
OakanmaBpuaTa

ymemy:

— BBIMOJHATH TOWCK, O0pabOTKYy, aHANW3 M CUCTEMATU3AIMI0 HAYyYHO-TEXHHYECKOMN
uH(bOpMallMK, OCYIIECTBIIATH BBHIOOP METOJIMK M CPEICTB pEIIeHHs 3ajad, IMOCTAaBJIEHHBIX
IIPOrpaMMOM IPAKTUKH;

gnademsn:

— npueMamu pa3pabOTKH IJIAHOB U MPOTPaMM MPOBEACHUS TEXHUYECKUX pa3paboTOK U
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WCTIBITAHU.

3. Kparkoe coaep:kaHue NPOU3BOJACTBEHHOH TPAKTHKH: TEXHOJIOTHYECKOWH
NPaKTHKHU

3aKkperieHue TEOPETHUECKUX 3HAHWUU, MOJYYCHHBIX OOYYAIOIIMMHCS TP H3YUCHHUH
porpamMMbl OakajiaBpuara.

[Tonmydenne oOydarOMUMUCS MPAKTUUECKUX HABBHIKOB 10 OPTaHHU3AIMH W BBIMOJTHEHUIO
HCCJIEIOBATENBCKUX U MPOCKTHBIX paboT, B paboTe B COCTaBE KOJIEKTHBA UCIIOJIHUTENEH.

Pa3Butue y o0y4aronuxcs HaBbIKOB HAYyYHO-HUCCIIEOBATEILCKON IEATETLHOCTH.
4. O0beM NPOU3BOJACTBEHHOM MPAKTUKH: TEXHOJOTHYECKOH MPAKTUKH

Bunpr yae6HO# paboThI O6bem
B 3aueTHBIX B akanewm.
€AMHULIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIMHBI 110 y4eOHOMY 3,0 108
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,78 64
CamocrositesbHas padora (CP): 1,22 44
CaMOoCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 0,72 26
HABBIKOB I10 IPOrpaMMe TEXHOJIOTMYECKOU TPAKTUKHU
IToaroroBka oTuera 0,5 18
Buja uToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLIEHKOM

Bunpr yae6HO# paboThI O6bem
B 3auetHbIx B actpomn.
CANHHNIIax qacax
Oo0masi Tpy10eMKOCTh JUCUMILIMHBI 110 y4eOHOMY 3,0 81
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,78 48
CamocrositesbHas padora (CP): 1,22 33
CaMOCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 0,72 19,5
HABBIKOB I10 IIPOrpaMMe TEXHOJIOTHYECKOU TPAKTUKHU
ITogroroBka oTuera 0,5 13,5

Bua uToroBoro KOHTpoJIs: 3a4eT / IK3aMeH

3a4eT ¢ OEHKOI

AHHoTanusa padoyeii nporpammal Ilpeinniaomuoil npaktuku (b2.B.04(I1))

1. Heab npeqaunIoMHON NMPAKTHUKU — BBHIIIOJHEHUE BBITYCKHOM KBaIM(UKALMOHHOM

paboTEHL.

2. B pe3yabTaTte NpoXoKAeHHMS MNPeIIHIJIOMHOM NPAKTHKH o0ydarommiics 1Mo

nporpamMme 6aKkajiaBpuaTa J0JKeH:

Obnaoams cnenyromumu o0mekynsTypHbiMu (OK), obmenpodeccuonanpapiMu (OITK)

u ipodeccronanbubiMu (I1K) koMmmerenmmsaMu:

CIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMNA s (POPMUPOBAHUS

MupoBo33penueckoi mozunuu (OK-1);

CIIOCOOHOCTBIO aHAM3UPOBATh OCHOBHBIC JTAlbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs oo1IecTBa s hopMupoBaHus TpaxaaHckoi no3uiuu (OK-2);
CIOCOOHOCTBIO HWCIOJB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHHHM B pasIMYHBIX chepax

nesitensHOCTH (OK-3);

CMOCOOHOCTBIO HCIIONB30BaTh OCHOBBI IPABOBBIX 3HAHMH B pPa3IUYHBIX cdepax

nesitenbHOCTH (OK-4);

CMOCOOHOCThI0 K KOMMYHHMKAIlMM B YCTHOW M NHUCbMEHHOH (hopMax Ha pPycCKOM U

MHOCTPAaHHOM  s3bIKaxX JUId  pelIeHus  3aaay
B3aumozeiictaus (OK-5);

MEKIIMYHOCTHOT'O

MEXKYJIbTYPHOTO
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CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPUHUMAS COLIMAIBHBIE,
ITHUYECKHE, KOH(pecCHOHaNbHbIE U KyIbTypHble pasnuuus (OK-6);

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

CIOCOOHOCTBIO HMCIIOJIB30BaTh METOJBI W CpeACTBa (U3NYECKOM KyIbTYpHl IS
obecrieueHus MOJTHOIICHHOM COIMaabHOM 1 mpodeccnoHanbHOM nearenbHocTH (OK-8);

TOTOBHOCTBIO TI0JIb30BAaTbCsl OCHOBHBIMH METOAAMHU 3aIUTHl MPOU3BOACTBEHHOTO
MEepCOHAla M HACEJIICHUs OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpod, CTUXUHHBIX
oencruii (OK-9);

CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3aJayd Npo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJabTyphbl C IPUMEHEHUEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(OpPMAIMOHHON
6e3omacuoctu (OI1K-1);

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHON AeITeTbHOCTH 3HaHUS O TIOIX0aX U
METO/aX TOJY4YEHHUsI PE3yIbTaTOB B TEOPETHUECKUX M SKCIECPUMEHTAIBHBIX HMCCIEJOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATH (pyHIaMEHTaJIbHbIE MaTeMaTHYECKUE, €CTECTBEHHOHAYYHBIE U
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHOM aesteasHocTH (OIIK-3);

CMOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY ISl pelieHus WHXeHepHbIX 3aaa4 (OITK-
4);

CMOCOOHOCTBIO MPUMEHATh B MPAKTUYECKOH NEATENbHOCTH NMPUHLHUIBI PAllMOHAIBLHOTO
WCITOJTH30BaHUS MPUPOIHBIX PECYPCOB U 3aIUTHI Okpyxkatome cpeasl (OITK-5);

CMOCOOHOCTBIO  MCIIONIB30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJOTHH, TJ100albHble WH(OPMAIIMOHHBIE pecypchl B HAyYHO-HCCIEIOBATENbCKOW U
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JAacTH MaTepUANIOBEICHUS U TEXHOJIOTHH
martepuanon (I1K-1);

CIOCOOHOCTBIO OCYIIECTBIATh COOpP MAHHBIX, M3y4yaTb, aHAIU3UPOBaTh U 0000IIATH
HAyYHO-TEXHUYECKYI0  HMHpOpMAIMI0 IO TeMaTHKe HCcleloBaHus, pa3paboTke U
UCITIOJIb30BAHUIO TEXHHMYECKOW JOKYMEHTAllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM IIO
BOIPOCaM HHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuro Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIOJB30BaTh METOABl MOJEIUPOBAHUSA TPU TMPOTHO3UPOBAHUU H
ONTUMU3AIMHA TEXHOJIOTMYECKHX TIPOLIECCOB M CBOWCTB MAaTEpUaAOB, CTaHAAPTU3ALUU U
ceprudukanuu matepraion u npomeccos (I1K-3);

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHMAX M pacueTax 3HaHHMA O MeToax
UCCJIEIOBAHMSI, aHalIM3a, TUArHOCTUKW W MOJEIUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
(¢U3MUEeCKUX M XUMHYECKUX IPOLECCax, MPOTEKAIUIMX B MaTepuanax MpU UX MOJyYeHHH,
obpabotke u mogudukanmu (11K-4);

TOTOBHOCTBIO BBINIOJHATH KOMIUIEKCHBIE HCCIICAOBAHHUS M MCIBITAaHUS NPH H3yYCHUU
MaTepuajoB M W3JENUM, BKIIOYas CTaHAAPTHBIE U CePTU(PHUKAIMOHHBIE, IPOLECCOB UX
POU3BOJICTBA, 00paboTku u Moaudukarmu (I1K-5);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTABICHUS O BIUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHANIOB, UX B3aMMOJEHUCTBUM C OKpYXKaIOLIEH
cpenoi, moysiMu, yactuiiaMu u uznyderusimu (I1K-6);

CMOCOOHOCTBIO BBIOMpATh M NPUMEHSTh COOTBETCTBYIOIIUE METOIBI MOJEIMPOBAHUS
bU3UYECKUX, XHMUYECKHUX U TeXHoJorndeckux mpoieccoB (I1K-7);

TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3alucsaIM U MPOTOKOJaM; O0GOPMIISTh MPOEKTHYIO U PabOuyr0 TEXHHYECKYIO JOKYMEHTAlUIO B
COOTBETCTBUM C HOpMAaTUBHBIMU okyMeHTamHu (I1K-8);

TOTOBHOCTBIO Y4acTBOBATh B pa3pabOTKe TEXHOJIOTHYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPHITHIA, MATEPHATIOB U U3JENUI U3 HUX, CUCTEM YIPABICHUS TEXHOJIOTUYECKIMU
npoueccamu (ITK-9);
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CIIOCOOHOCTBIO OILIEHHMBATh KAaueCTBO MaTEpHalioB B MPOM3BOACTBEHHBIX YCIOBHUSX Ha
CTaJU ONBITHO-MPOMBIILIEHHBIX UcnibiTanui U BHenpenus (I1K-10);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIaX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuajoB, MPUHIMIAX BHIOOpPA MaTepUANOB Ul 3aJaHHBIX YCIOBHUU
JKCITyaTalldd C Yy4yeTOM TpeOOBaHUI TEXHOJOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJOTHYHBIX TiporieccoB (ITK-11);

TOTOBHOCTBIO PabOTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TIPAaBUJIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, OKAPHON 0€30MacHOCTH U HOPM OXpaHbl Tpyaa
(TTK-12);

CIIOCOOHOCTBIO  MCIIOJIb30BaTh HOPMATHBHBIE W METOAWYECKHWE MaTepuabl s
MOJITOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUI Ha BBIOJIHEHUE W3MEPCHHM, HCIIBITAHHIA,
Hay4HO-UCCIIE0BATEILCKUX M OMBITHO-KOHCTPYKTOpCcKkuX padot (I1K-13);

TOTOBHOCTBIO  HCIOJB30BaTh TEXHUYECKHE CpPEICTBA H3MEPEHUS H  KOHTPOJIS,
HEOOXOUMBIE MPU CTAaHAAPTU3ALNU U CepTU(UKALNN MaTepUAIOB U MPOIECCaX UX MOJIyUYEHUs,
UCTIBITATEIbHOTO U IPOU3BOICTBEHHOTO 000opynoBanus (I1K-14);

CIOCOOHOCTBIO oOecnieunBaTh IP(HEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe30MacHOe
MPOU3BOJICTBO HAa OCHOBE MEXaHW3AallMM W aBTOMATH3AIMHU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBaHUS U OCHACTKHM, METOJIOB U MPUEMOB OpraHMU3allK Tpyaa
(TIK-15);

CIOCOOHOCTBIO HCHOJIB30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAJUIUOHHBIX U HOBBIX
TEXHOJIOTHYECKHUX MPOIeCcCaX M OIepalusaX, HOPMATUBHBIX M METOJUYECKHX MaTepuaiax o
TEXHOJOTMYECKONH MOJrOTOBKE MPOU3BOJICTBA, KAueCTBE, CTAHIAApTU3AalMU U CcepTU(UKALUN
U3JICIHIA U TIPOIIECCOB C AJIEMEHTaMu 3KoHOMUYeckoro ananmsa (I1K-16);

CIIOCOOHOCTBIO ~ HCHOJNB30BaTh B NPO(GECCHOHATbHOW  JEATEIbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOIECCOB, PA3pabOTKH TEXHOJIOTUYECKOW JTOKYMEHTAIIUH,
pacyeToB M KOHCTPYHpPOBaHHUS JeTajiell, B TOM 4YHCIE€ C HCIOJb30BaHUEM CTaHAAPTHBIX
nporpaMMusbix cpencts (11IK-17);

3Hamb:

— (U3UKO-XMMHYECKHE CBOMCTBA MaTepHajoB, B TOM YHCIE HAHOMATEpHAJIOB U
HAHOCHUCTEM, 10 MPO(UITIO BHITYCKHOM KBAM(UKAITMOHHON pabOTHI;

—  (UBHKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHYECKUX IMPOIECCOB TMOTyUeHUS
MaTepuaioB, B TOM 4YHCIE HAHOMATEpUAJOB W HAHOCHUCTEM, IO MPOQIIIIO BBITYCKHOU
KBATM(UKAIIMOHHON PabOTHI,

— KOMIUIEKC MEpOINpHUATUH MO TEXHHKE O€30MacHOCTH, OXpaHe OKPY>KaIoLIel cpeipl,
OXpaHe TPy/a;

yMmemy:

— OCYIIECTBJISITh KOHTPOJIb CAMOCTOSITENIbHON HAYyYHO-UCCIIE0BATEIbCKON pabOTHI;

— BBIMOJHATH MOATOTOBKY HAYYHO-TEXHUYECKOM JOKYMEHTAIMH [UIsi MPOBEICHUS
HAYYHBIX UCCIICIOBAHUN U TEXHUUYECKUX pa3pabOToK;

— BBIMOJHATH pacUeThl, CBSA3aHHBIE C pPa3pabOTKOW 3amaHuil [  OTAEITBHBIX
VCITOJTHUTEIIEH.

e1aoem:

— CHCTEMOH IUIAHUPOBAHUS W OPTaHM3AIMH HAYYHO-HCCIEIOBATEIbCKUX B paMKax
U3y4aeMol mporpamMmbl OakanaBpuarta.

3. KpaTkoe cogep:kanue npeiIuIlJIOMHON NPAKTHKH

[IpnoGperenne 3HaHUII W HaABBIKOB [0 OpPraHU3allMd M YMNPABICHUIO OTACIbHBIMU
dTamaMu ¥ MPOrpaMMaMu IPOBEJACHHS HAYYIHBIX UCCIICIOBAaHUM U TEXHHYECKUX pa3paboOTOK.

[loaroroBka HUCXOAHBIX JAHHBIX [UIsl BBIMOJHEHHUS BBITYCKHOM KBaJM(UKAIIMOHHOM
paboThI.

4. O0beM NpeTUIIOMHON NPAKTHKHI
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Bunb! yaeOHO# paboThI O6bem
B 3auerHbIx B akanem.
EAMHULIAX yacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY 12,0 432
IUIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositesqbHasi padora (CP): 12,0 432
CaMocTOATEIbHOE OCBOCHNE 3HAHUM, YMEHUHN 1 10,0 360
HAaBBIKOB I10 TPOrpamMMe NPEIUIIIIOMHON MPAKTUKU
IloaroroBka oruera 2,0 72
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3auer ¢ OLEHKOM

Bunsl yueOHoi paboThI Ob6Bem
B 3auerHbIx B actpos.
EAMHULIAX yacax
OO0mas TpyA0eMKOCTh JMCHMIIIMHBI 10 Y4eOHOMY 12,0 324
IUIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositesqbHasi padora (CP): 12,0 324
CaMocTOATEIbHOE OCBOCHNE 3HAHUM, YMEHUHN 1 10,0 270
HAaBBIKOB I10 TPOrpamMMe NPeIUINIOMHON MPAKTHKH
IloaroroBka oruera 2,0 54
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLIEHKOM

4.6. l'ocynapcTBeHHAsI HTOrOBasi ATTECTALMSI: 3alIIMTA BINYCKHOM KBAJIU(PUKAIMOHHOM
padoThI, BKJIYas NOAr0OTOBKY K IpoLeAype 3aluThl 1 npoueaypy 3amursl (b3.5.01)

1. Heap rocyaiapcTBeHHOW HMTONOBOM AaTTeCTAMM: 3alIUTHI  BBINYCKHOM
KBAJIN(PUKAIMOHHOH PadoThl, BKJIKYasA MOATOTOBKY K Mpoleaype 3alUThl U NPouexaypy
3alUTHI  — BBISIBJIGHHE YPOBHS TEOPETUYECKOM U MPAKTHYECKON TMOJArOTOBIEHHOCTU
BBHIITYCKHHUKA BYy3a K BBIMIOJHEHUIO MPO(ECCHOHANBHBIX 33/1a4 U COOTBETCTBHUS €0 MOJITOTOBKU
tpeboBanussM PI'OC BO no wnampaBnenuto moaroroBku 22.03.01 — «MarepuanoBeneHue u
TEXHOJIOTMH MaTEPHUAIIOBY.

2. B pe3yabTare NpPOX0KIACHUSA TOCYAAPCTBEHHON MTOrOBOM ATTECTALMM: 3AIMTHI
BbINYCKHOH KBAJTH(UKANNOHHOI PadoThl, BKIKYAas MOAT0OTOBKY K Mpoueaype 3alluThbl U
npoueaypy 3allMThl Yy CTyAeHTa mpoBepsieTcs:i Cc(OPMHPOBAHHHOCTH CJIEAYHOIIUX
KOMIIEeTEeHIH, a TaKKe CJAeAYIOIINX 3HAHNH, YMEHNH U HABBIKOB, MO3BOJISIIOIINX OLEHUTH
cTereHb rOTOBHOCTH 00Y4YaloIUXCcs K JajibHeilneil mpogeccuoHAJIbHOM 1eATeJIbHOCTH.

BrImycKHUK, OCBOMBIIHI MporpaMMy OakajaBpuara, IOJDKEH 00JIagaTh CIeIyOIIHME
KOMIETEHIUSIMHU:

CIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMNA s (POPMUPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);

CIIOCOOHOCTBIO aHAM3UPOBATh OCHOBHBIC JTAlbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs oo1IecTBa s hopMupoBaHus TpaxaaHckoi no3uiuu (OK-2);

CIOCOOHOCTBIO HWCIOJB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHHHM B pasIMYHBIX chepax
nesitensHOCTH (OK-3);

CIIOCOOHOCTBIO HCTOJB30BaTh OCHOBBI TPABOBBIX 3HAHWW B PasNUYHBIX chepax
nesitenbHOCTH (OK-4);

CIIOCOOHOCTBI0O K KOMMYHHKAIlMM B yYCTHOM M THCHbMEHHON (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pElIeHHs 3a/Jady MEXKJIUYHOCTHOTO U MEXKYJIbTYPHOIO
B3aumozeiictaus (OK-5);
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CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPUHUMAS COLIMAIBHBIE,
ITHUYECKHE, KOH(pecCHOHaNbHbIE U KyIbTypHble pasnuuus (OK-6);

CIOCOOHOCTBIO K caMOOpranmu3anuu u camooopazoBanuio (OK-7);

CIOCOOHOCTBIO HMCIIOJIB30BaTh METOJBI W CpeACTBa (U3NYECKOM KyIbTYpHl IS
obecrieueHus MOJTHOIICHHOM COIMaabHOM 1 mpodeccnoHanbHOM nearenbHocTH (OK-8);

TOTOBHOCTBIO TI0JIb30BAaTbCsl OCHOBHBIMH METOAAMHU 3aIUTHl MPOU3BOACTBEHHOTO
MEepCOHAla M HACEJIICHUs OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpod, CTUXUHHBIX
oencreuii (OK-9).

CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3aJayd Npo(ecCHOHATBHOW JEATEeIbHOCTH Ha
OCHOBE MH(OPMAMOHHON U OMOIHOrpaduuecKoi KyJabTyphbl C IPUMEHEHUEM UH(POPMAaLlMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(OpPMAIMOHHON
6e3omacuoctu (OI1K-1);

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCHOHANBHON AeITeTbHOCTH 3HaHUS O TIOIX0aX U
METO/aX TOJY4YEHHUsI PE3yIbTaTOB B TEOPETHUECKUX M SKCIECPUMEHTAIBHBIX HMCCIEJOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATH (pyHIaMEHTaJIbHbIE MaTeMaTHYECKUE, €CTECTBEHHOHAYYHBIE U
oO1enHKeHepHbIe 3HAHUs B TpodeccnoHanbHOM aesteasHocTH (OIIK-3);

CMOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY ISl pelieHus WHXeHepHbIX 3aaa4 (OITK-
4);

CMOCOOHOCTBIO MPUMEHATh B MPAKTUYECKOH NEATENbHOCTH NMPUHLHUIBI PAllMOHAIBLHOTO
WCITOJIH30BAHUS MPUPOIHBIX PECYPCOB U 3aIUTHI Okpyxkatomen cpeast (OI1K-5).

CMOCOOHOCTBIO  MCIIONIB30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJOTHH, TJ100albHble WH(OPMAIIMOHHBIE pecypchl B HAyYHO-HCCIEIOBATENbCKOW U
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JAacTH MaTepUANIOBEICHUS U TEXHOJIOTHH
martepuanon (I1K-1);

CIOCOOHOCTBIO OCYIIECTBIATh COOpP MAHHBIX, M3y4yaTb, aHAIU3UPOBaTh U 0000IIATH
HAyYHO-TEXHUYECKYI0  HMHpOpMAIMI0 IO TeMaTHKe HCcleloBaHus, pa3paboTke U
UCITIOJIb30BAHUIO TEXHHMYECKOW JOKYMEHTAllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM IIO
BOIPOCaM HHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuro Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIOJB30BaTh METOABl MOJEIUPOBAHUSA TPU TMPOTHO3UPOBAHUU H
ONTUMU3AIMHA TEXHOJIOTMYECKHX TIPOLIECCOB M CBOWCTB MAaTEpUaAOB, CTaHAAPTU3ALUU U
ceprudukanuu matepraion u npomeccos (I1K-3);

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHMAX M pacueTax 3HaHHMA O MeToax
UCCJIEIOBAHMSI, aHalIM3a, TUArHOCTUKW W MOJEIUPOBAHMS CBOMCTB BEIIECTB (MaTepuasoB),
(¢U3MUEeCKUX M XUMHYECKUX IPOLECCax, MPOTEKAIUIMX B MaTepuanax MpU UX MOJyYeHHH,
obpabotke u mogudukanmu (11K-4);

TOTOBHOCTBIO BBINIOJHATH KOMIUIEKCHBIE HCCIICAOBAHHUS M MCIBITAaHUS NPH H3yYCHUU
MaTepuajoB M W3JENUM, BKIIOYas CTaHAAPTHBIE U CePTU(PHUKAIMOHHBIE, IPOLECCOB UX
POU3BOJICTBA, 00paboTku u Moaudukarmu (I1K-5);

CIOCOOHOCTBIO HMCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTABICHUS O BIUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTepHANIOB, UX B3aMMOJEHUCTBUM C OKpYXKaIOLIEH
cpenoi, moysiMu, yactuiiaMu u uznyderusimu (I1K-6);

CMOCOOHOCTBIO BBIOMpATh M NPUMEHSTh COOTBETCTBYIOIIUE METOIBI MOJEIMPOBAHUS
bU3UYECKUX, XHMUYECKHUX U TeXHoJorndeckux mpoieccoB (I1K-7);

TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3alucsaIM U MPOTOKOJaM; O0GOPMIISTh MPOEKTHYIO U PabOuyr0 TEXHHYECKYIO JOKYMEHTAlUIO B
COOTBETCTBUM C HOpMAaTUBHBIMU okyMeHTamHu (I1K-8);

TOTOBHOCTBIO Y4acTBOBATh B pa3pabOTKe TEXHOJIOTHYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPHITHIA, MATEPHATIOB U U3JENUI U3 HUX, CUCTEM YIPABICHUS TEXHOJIOTUYECKIMU
npoueccamu (ITK-9);
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CIIOCOOHOCTBIO OILIEHHMBATh KAaueCTBO MaTEpHalioB B MPOM3BOACTBEHHBIX YCIOBHUSX Ha
CTaJU ONBITHO-MPOMBIILIEHHBIX UcnibiTanui U BHenpenus (I1K-10);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIaX COBPEMEHHBIX HEOPraHUYECKHX
U OpPraHMYECKUX MaTepuajoB, MPUHIMIAX BHIOOpPA MaTepUANOB Ul 3aJaHHBIX YCIOBHUU
JKCITyaTalldd C Yy4yeTOM TpeOOBaHUI TEXHOJOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJOTHYHBIX TiporieccoB (ITK-11);

TOTOBHOCTBIO PabOTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TIPAaBUJIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, OKAPHON 0€30MacHOCTH U HOPM OXpaHbl Tpyaa
(TTK-12);

CIIOCOOHOCTBIO  MCIIOJIb30BaTh HOPMATHBHBIE W METOAWYECKHWE MaTepuabl s
MOJITOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUI Ha BBIOJIHEHUE W3MEPCHHM, HCIIBITAHHIA,
Hay4HO-UCCIIE0BATEILCKUX M OMBITHO-KOHCTPYKTOpCcKkuX padot (I1K-13);

TOTOBHOCTBIO  HCIOJB30BaTh TEXHUYECKHE CpPEICTBA H3MEPEHUS H  KOHTPOJIS,
HEOOXOUMBIE MPU CTAaHAAPTU3ALNU U CepTU(UKALNN MaTepUAIOB U MPOIECCaX UX MOJIyUYEHUs,
UCTIBITATEIbHOTO U IPOU3BOICTBEHHOTO 000opynoBanus (I1K-14);

CIOCOOHOCTBIO oOecnieunBaTh IP(HEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe30MacHOe
MPOU3BOJICTBO HAa OCHOBE MEXaHW3AallMM W aBTOMATH3AIMHU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBaHUS U OCHACTKHM, METOJIOB U MPUEMOB OpraHMU3allK Tpyaa
(TIK-15);

CIOCOOHOCTBIO HCHOJIB30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAJUIUOHHBIX U HOBBIX
TEXHOJIOTHYECKHUX MPOIeCcCaX M OIepalusaX, HOPMATUBHBIX M METOJUYECKHX MaTepuaiax o
TEXHOJOTMYECKONH MOJrOTOBKE MPOU3BOJICTBA, KAueCTBE, CTAHIAApTU3AalMU U CcepTU(UKALUN
U3JICIHIA U TIPOIIECCOB C AJIEMEHTaMu 3KoHOMUYeckoro ananmsa (I1K-16);

CIIOCOOHOCTBIO ~ HCHOJNB30BaTh B NPO(GECCHOHATbHOW  JEATEIbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOIECCOB, PA3pabOTKH TEXHOJIOTUYECKOW JTOKYMEHTAIIUH,
pacyeToB M KOHCTPYHpPOBaHHUS JeTajiell, B TOM 4YHCIE€ C HCIOJb30BaHUEM CTaHAAPTHBIX
nporpaMMHbIx cpeacts (I1IK-17).

3aBepmiaroniM  3TarioM OOy4YeHWss 10 HampaBieHuio mnoarotoBku 22.03.01 -
«MarepuanoBeicHHE U TEXHOJIOTHH MaTepUaIoB» NpoduiIb MOATOTOBKH «MarepranoBeieHue U
TEXHOJOTMM  HAHOMAaTepuajJoB M  HAHOCHUCTEM)»  SBISETCS  3allUTa  BBITYCKHOU
KBaJM(PHUKAIIMOHHOHN paboThI OakanaBpa.

B pesynbrare mpoxoKAeHUs TOCYJApCTBEHHOW HWTOTOBOM aTTecTanuy (BBITTOJHCHHS
BBIITYCKHOW KBaJTH(PUKALMOHHOMN pabOThI) CTYACHT JOJKCH:

3Hamb:

— TOpSAAOK OpraHu3aluy, IUIAHUPOBAHMS W TPOBEACHUS HAyYHO-HCCIIEN0BATEIbCKUX
paboT C UCTIOTB30BAaHUEM MOCIICTHIX HAyUYHO-TEXHUYECKUX JOCTIKCHUN B JAHHON 001acTu;

—  (UBHUKO-XMMHYECKHE OCHOBBHI MOJTYYCHHS M HCCICIOBAHUS CBOWCTB MaTEepHAlIOB, B
TOM YHUCJIE HAHOCHCTEM U HAaHOMAaTEPHAJIOB;

— OCHOBHBIE TPEOOBAHHUSA K MPEICTABICHHUIO PE3YJIHTATOB MPOBEACHHOIO UCCIIEIOBAHUS
B BUJIE HAYYHOI'O OTYETa, CTaThH WU JOKIAJa;

ymemy:

— CaMOCTOSITENILHO BBISBIISITh TEPCIIEKTUBHBIC HAMPABICHUS HAYYHBIX UCCIICJIOBAHUIA,
00OCHOBBIBAaTh AaKTYaJIbHOCTb, TEOPETHYECKYI0 M MPAKTUYECKYI0 3HAYUMOCThH MPOOJIEMBI,
MPOBOAUTH JKCIEPUMEHTANbHBIE HWCCICNOBAHUS, aHAIM3UPOBATh W  HHTEPIPETUPOBATH
MOJTyYEHHBIE PEe3yJIbTAThI;

— OCYIIECTBIIATH MOWCK, 00pabOTKy M aHAJIN3 HAYYHO-TEXHUYECKOW WH(GOpMAIUU TI0
TeMe BBITIOJIHIEMON paOOThI, B TOM YHCJIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX IPUOOPAX, OPTaHU30BLIBATH IPOBECHIE YKCIIEPUMEHTOB
U UCTIBITAaHU, TPOBOJUTH UX O0PaOOTKY U aHAIU3UPOBATh PE3yJIbTaThl;

e1aoemn:
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— METOAOJIOTMEN M METOJMKOW NPOBEACHUS HAYYHBIX HCCICIOBAHUMN; HaBBIKAMHU
CaMOCTOSITENIbHOW HAyYHOH M UCCIIE0BATENLCKOM padoThI;

— HaBBIKAaMHU pabOTHI B KOJUICKTHBE, IJIAHUPOBATh U OPTaHW30BBIBATH KOJUICKTUBHBIC
Hay4HbIC HCCIEJOBAHUs; OBJIAJIEBATh COBPEMEHHBIMM METOJAMM MCCIIEIOBAHHS M aHalIu3a
MIOCTaBJIEHHBIX MTPOOJIEM;

— CHOCOOHOCTBIO pelIaTh IMOCTABIICHHBIC 3aJa4d, HWCIOJb3ys YMEHHUS M HABBIKU B
OpraHHU3aIli HAYYHO-HCCIIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kpartkoe comepxxaHue TrocyIapCcTBeHHOW WTOrOBOW aTTeCcTAlMM: 3al[UThI
BbIIYCKHOW KBAJM(PUKANUOHHON PadOThl, BKJIKYasA MOAr0TOBKY K Mpoueaype 3aliuThl U
npoueaypy 3aluThbl.

l'ocynapcTBeHHass WTOrOBasi aTTECTAalMs: 3allUTa BBITYCKHOW KBaM(PUKAIIMOHHOMN
paboThI, BKIIOYAsh TOJTOTOBKY K TPOIEAYpE 3alUThl U MPOIEAYpPY 3aIIUTHl MPOXOAHUT B 8
cemecTpe Ha 0a3e 3HAHUM, YMEHHIl M HaBBIKOB, MOJYUYEHHBIX CTYACHTAMHU MpPHU H3YYCHUU
mucuuruinH HanpasieHus 22.03.01 «MatepuanoBeieHue U TEXHOJIOTHH MaTepHajoB» Mpoduib
NOATOTOBKH «MaTtepuasoBelecHue W TEXHOJIOTMM HAHOMATEpUAIOB W HAHOCUCTEM» U
MPOXO0KJICHUSI TPAKTHK.

l'ocynapcTBeHHass WTOrOBasi aTTECTAlMs: 3allUTa BBITYCKHOW KBaIM(PUKAIIMOHHOMN
paboThl, BKJIIOYAs TMOATOTOBKY K MPOLEAype 3allUThl U TMPOIEAYPY 3alIUTHI MPOBOTUTCS
roCyIapCTBEHHOW SK3aMEHAIIMOHHON KOMHUCCHUEH.

KouTponb ypoBHS cHOpMUPOBAHHOCTH KOMIIETEHIIMA OOYyYarONINXCs, MPUOOPETEHHBIX
npu ocBoenun OOII, ocymecTBisieTcs TyTeM MNPOBEICHHMS  3allUThl  BBITYCKHOM
kBanuukannoHHoi padots! (BKP) u npucBoenus kpanudukannu «oaxanaspy.

4. O0beM TroCyIapcTBEHHOM HWTOrOBOM AaTTeCTAMU: 3alIUTHI BbIIMYCKHOMI
KBAJIN(UKAIMOHHOH PadoThl, BKJIKYasA MOATOTOBKY K Mpoleaype 3alUUThI U NPoUexaypy
3alUThI.

[Iporpamma oTHOCHUTCSA K 0a30BOi yacTu ydeOHOro IuiaHa, k 6Joky «locymapcTBeHHas
utorosas arrectanus» (b3) u paccuntana Ha cocpeoTOUYCHHOE POXOXKIeHne B § cemectpe (4
Kypc) oOyuenus B oobeme 324 u (9,0 3ET). IlporpamMma mpenmnonaraer, 4yTo OOydarouiuecs
UMEIOT TEOPETUYECKYI0 U TPAKTHUECKYI0 TOJArOTOBKY B O0JAacTH MaTrepUaloBEICHUS U
TEXHOJIOTMM HAHOMATE€pPUAJIOB U HAHOCUCTEM.

Bunpl yae6HO# paboThI O6bem
B 3aueTHBIX B akazem.
eAMHUIIAX yacax
Oo0masi Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 9,0 324
IUIAHY
CamocrositesqbHasi padora (CP): 9,0 324
Brimosnnenue, Hanucanue u opopmierne BKP 9,0 324
Bua urorosoro kourpoJis: 3amura BKP 3amuTa BKP
Bunasl yueOHoi paboThI Ob6Bem
B 3auerHbIx B actpos.
€AMHULIAX yacax
O0mas Tpya10eMKOCTh AUCHUIIIMHBI 10 Y4eOHOMY 9,0 243
IUIAHY
CamocrositesbHas padora (CP): 9,0 243
Brimonnenue, Hanncanue u opopmierHne BKP 9,0 243
Buja urorosoro kourpoJsi: 3amura BKP 3amurta BKP

4.7. ®akyJabTaTHUBBI
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AHHOTauA padoyeil MPOrpaMMbl JUCHUINIMHBI
IlepeBox HayuHO-TexHn4Yeckoil utepatypsl (PT/A.B.01)

1. Heab AUCHMNIMHBI — NMPUOOPETEHHE 00YYAIOUUMHUCS 001Iei, KOMMYHUKAaTUBHOM U
npodecCHOHaNbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBITIONHSTH pPa3IMYHbIe BUIBI MPO(ECcCHOHAIBEHO OPHUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOMU JI€ATEIIbHOCTH.

2. B pe3yabrare wu3yYeHusi AUCHHUILUIMHBI O0y4Yawluiicds N0 mporpamme
0akajiaBpuaTa J0JIKeH:

Obnaoams cnenyrommumu o0mekynsTypHbiME (OK), obmenpodeccuonanpapiMu (OITK)
u ipodeccronanbubiMu (I1K) koMmmerennmsamMu:

CIIOCOOHOCTBI0O K KOMMYHHKAIlMd B YCTHOM M THCHbMEHHOH (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaX JUIA pEIIeHHs 3a/4ad MEXKIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumozeiictaus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBJISITH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBATH W 0000IIATh
HAYYHO-TEXHHUYECKYI0  HHPOpMAIMIO [0 TEeMaTHKE HCCIeloBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BOIIPOCaM HWHTEJIEKTYaIbHOH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO,
odpopmienuto Hoy-xay (I1K-2);

3Hamb:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHUSI SKBUBAJIECHTHOCTHU B TIEPEBOJIE;

- OCHOBHBIE TIPUEMBI IIEPEBOIA;

S3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBbI;

- JIOCTaTOYHOE [UIsl BBHIMOJHEHHS] TIEPEeBOAAa KOJMYECTBO JIEKCHUYECKUX EIMHHIIL,
(b pa3eoq0oru3MoB, B TOM YHCIIE COLUATbHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX peanii;

ymemy:

- IPUMEHATH OCHOBHBIE IPUEMBI IIEPEBO/IA;

- OCYHICCTBJIATH MUCHMEHHBIM TIEPEBOJ] C COOJIOACHHEM HOPM JIEKCHYECKON
9KBHUBAJIEHTHOCTH, COONIOACHUEM I'PaMMaTHYECKIX, CHHTAKCUYECKUX U CTUIIUCTHYECKUX HOPM;

- 0(OPMIISITH TEKCT MEePEBOJIa B KOMIBLIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh IMEPEBOJ C COONIIOJIGHHEM HOPM JIEKCHUECKON SKBUBAJIEHTHOCTH,
COOIOICHHEM TPaMMATHYECKUX, CHHTAKCUYECKUX U CTUJIUCTHYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATbHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA;

e1aoemn:

- METOJMKOW MpeanepeBOJYECKOro aHaiu3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSITUIO UCXOTHOTO BBICKA3BIBAHUS;

- METOAMKOM MOJArOTOBKM K BBIMOJHEHHUIO NEPEBOJAA, BKIIOYAsl MOUCK MHGPOpPMAIUU B
CIPAaBOYHOM, CTICIIMANILHOM TUTEPAType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMHM CHUCTEMBbI COKPAILIEHHOM MepeBOIYECKON 3aUCH MTPH BBITIOJHEHUH TIEPEBO/IA;

- OCHOBHOM MHOS3bIYHOM TEPMUHOJIOTUEHN CIIEHUAIBHOCTH,

- OCHOBaMHM peepUpOBaHHS U aHHOTHUPOBAHHUSI JIMTEPATYPHI 110 CHEIHATBHOCTH.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

Brenenue. Ilpenmer u ponb mepeBoja B COBPEMEHHOM oOImiecTBe. Pa3znudHbie BHIBI
nepeBoja. 3a1a4u ¥ MECTO Kypca B TIOJrOTOBKE OaKaiaBpa TEXHUKH U TEXHOJIOTHH.

Monayns 1:

1.1. CpaBHeHME MNOpsIKA CIOB B AHIJIMIICKOM M PYCCKOM IpeanokeHusx. llepeson
IIPOCTOTO NMOBECTBOBATENBLHOTO MPEI0KEHUS HACTOSIEro, OyAyIIero U MpoIeIlIero BpeMEHH.

Oco0eHHOCTH TIEpeBOAA BOMPOCUTENBHBIX W  OTPHUIATENBHBIX MPEJIOKCHUNH B
pa3IUYHBIX BpeMeHaXx.

1.2. IlepeBon npennoxenuid Bo BpeMmeHax Indefinite, Continuous. Urenue u nepeBos 1mo
teme "Xumna'".

Mopyns 2.
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2.1. IlepeBon npemyioxkeHuii Bo BpemeHax rpymm Perfect, Perfect
Continuous  (yTBepaMTENbHbIC, BOINPOCUTEIbHBIE M  OTpHULATENIbHBIE  (OPMBI).
OcoOenHocTH ynoTpeOaeHHsI BCTIOMOTaTEeNbHbBIX IJ1arojoB.
2.2 llepeBox crpamarenbHOro 3ajora. TpyaHble ciydyau IEpeBoAa CTPaAaTeIbHOTO
3ajora.
Urenune u nepeBop TeKcToB 1o TeMe "Hayka u HayuHble MeTObl". AKTUBH3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa NpUAATOUYHBIX MPEITOKEHUN.
[Ipunarounsie nmoaexaIue.
[IpunarouyHble ckazyeMble.
[Ipunarounsie onpeaenuTeabHbIE.
[Tpunatounsie 0OCTOATENILCTBEHHBIE, IPUIATOUYHBIE JOMOIHUTEIbHBIE.
2.4. Tunbl YCIOBHBIX MTPEAJIOKECHHH, MPaBHIa U OCOOEHHOCTH MX MEePEBO/Ia.
[IpakTuka mepeBoja Ha HpUMEpax TeKCToB o Xumuu, J.U. Menoeneege, nayke u
MexXHOL02UM.
2.5. IlepeBox MNpeAsioKEHUN C Y4YEeTOM IIpaBWJIa coOrjacoBaHus BpeMmeH. llpsamas u
KOCBEHHAs! peyb.
2.6. PaznuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B IIPEAIOKEHUY.
2.7. MonanbHbI€ TIaroibl 1 0COOCHHOCTH UX TIEPEBO/IA.
Pa3BuTne HaBbIKOB nIepeBoAa 1o Teme "Hayka 3aBTpaiHero aHs".
2.8. CnenimanbHas TepMuHOJIOTHA 110 Teme "JlaGopaTopust".
2.9. Coxkpamenusi. OcoOeHHOCTH WX MepeBoia. Pa3BuTre HaBHIKOB NIEPEBO/IA HA IPUMEPE
TEeKCTOB 1o TeMe "Jlaboparopusi, ”3BMEepEeHUs B XUMUU".
Mopyns 3.
3.1. Hemmunbie ¢hopmbl T1arosa.
NudpunutuB (HeompeneneHHas ¢opma riarosa). Pons MHQUHUTHBA B MPEUIOKEHUH U
BApUAHTHI MEPEBOAA HA PYCCKUM A3bIK. [IpuyacTus u repyHaui.
3.2. VHpuHUTHBHBIE OOOPOTHI.
O6opoT gomonHeHWE ¢ WH(PUHUTUBOM. BapuaHTBI TiepeBoJa Ha PYCCKHH  S3BIK.
Tepmunosorus no reme "CoBpeMEHHbIE TEXHOJIOTUN".
3.3. O6oport noiexariee ¢ MHGUHUTABOM. Pa3nuuHbpie BapuaHThI EpeBo/Ia.
Tepmunosiorus no reMe "Hanomatepuanst”.
3.4. IlepeBo1 MPUYIACTHBIX 0OOPOTOB.
AGcomoTHBIHN mpuyacTHEIH OO0POT 1 BapUaHTHI IEPEBOA.
PazBuTue HaBbIKOB nepeBoaa no reme "Hanomarepuansr'.
4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbix | B akagem.
Bunel yueOHoit paboThI €IMHULIAX yacax
O0masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4e0HOMY IJIAHY 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,78 64
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHast camocTosaTenbHas paboTa 299 0,4
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 79,6

Bua kouTpoJis:

3auer - \ -
B Tom ymcJiie mo cemecTpam:
3 cemecTp
B 3auernnix | B akagem.
Bunpl yae6HO# paboTh eIUHUIIAX Jacax
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OO0mast TpyA0€MKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 32
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTakTHas camocTosaTenbHas paboTa 111 0,2
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 39,8

Bua kouTpoJis:

3auer - -
4 cemecTp

B 3auernbix | B akangem.
Bunsl yueOHoit paboThI €IMHULIAX yacax
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IIAHY 2,0 g2
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 0,89 32
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTakTHas camocTosaTenbHas paboTa 111 0,2
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 39,8

Bua kouTpoJis:

3auer - -

B 3auernbix | B acTpon.
Bunasl yueOHoit paboThI €IMHULIAX yacax
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,78 48
Jlextmnm (Jlek) - -
[Tpakruueckue 3anstus (113) 1,78 48
CamocrositesqbHasi padora (CP): 2,22 60
KoHTakTHas camocTosaTenbHas paboTa 299 0,3
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 59,7

Bua kouTpoJis:

3auer - -
B Tom umcJie mo cemecTpam:
3 cemecTp

B 3auernbix | B acTpon.
Bunpl yue6HO# paboTh eIUHULaX qacax
O0masi TpyA0€MKOCTh JMCIMILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 0,89 24
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KoHTakTHas camocTosaTenbHas paboTa 111 0,15
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 29,85

Bua kouTpoJis:

3auer - -
4 cemecTp

B 3auernbix | B acTpos.
Bunael yueOHoit paboThI €IMHULIAX yacax
O01masi Tpy10eMKOCTh JUCUMILIHHBI 10 Y4eOHOMY IIAHY 2,0 54

173




KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 0,89 24

Jlexmnm (Jlek)

[Tpakruueckue 3anstus (113) 0,89 24

CamocrositesqbHasi padora (CP): 1,11 30
KonTakTHas camoctosiTenbHasi paboTa L11 0,15
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 29,85

Bua kouTpoJis:

3auver - \ -

AHHOTaUA padoyeil MPOrpaMMbl JUCHUNIMHBI
I'paxnanckas 3amura B Ype3BblyaiiHbIx cutyanusax (PT.B.02)

1. Henp AUCHUILUIMHBI - TIOATOTOBUTH CTYJEHTAa K OCMBICIICHHBIM MPAKTUYECKIM
JNEHCTBUSAM IO 00ECNeYeHHI0 CBOEil 0e30MacHOCTH W 3allluThl B YCIOBUSX BO3HHUKHOBEHUS
Ype3BBIYANHON CUTYalUX IPUPOIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapaKTepa.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0y4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnepyromumu oomekynbTypHbiMEu (OK), obmenpodeccnonanpabiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

TOTOBHOCTBIO TIOJIb30BaThCSi OCHOBHBIMH METOJaMH 3alIUThl [POU3BOJCTBEHHOTO
IepcoHala M HAceJIeHHUs OT BO3MOXKHBIX TIOCIEJCTBUH aBapHif, KaTacTpod, CTHXUIHBIX
oencteuii (OK-9);

TOTOBHOCTBIO PabOTaTh Ha OOOPYNOBAaHMM B COOTBETCTBUU C TIPAaBUJIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKApHON 0€30MacHOCTH U HOPM OXpaHbl Tpyaa
(TTK-12);

3Hamb:

- XapaKTEepHCTUKH NPUPOTHBIX OCICTBUU, TEXHOTCHHBIX aBapuii W  Karactpod Ha
paAMalMOHHO, XUMHUYECKHU U OMOJIOTHYECKH OMACHBIX 00BEKTax, mopaxarouue GakTopbl APyrux
OITaCHOCTEI;

- OCHOBBI BO3/CHCTBHS OMACHBIX (PAKTOPOB UPE3BBIYANHBIX CUTyallUid Ha 4eJIOBEKa U
MPUPOJHYIO CPey, JOMYyCTUMBIE MPEAebHbIC KPUTEPUH HETATHBHOTO BO3CHCTBHS;

- Mepbl 0e30macHOTO TOBEJEHUS MpU MPeOBIBAaHMM B palioHaxX (30HaX) TOXKApOB,
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHMS;

- crocoObl M CpeicTBa 3alllUThl YeJOBeKa OT BO3ACHCTBHS MOpaxkaoomux (aKkTopoB
Ype3BBIYANHBIX CHTYAIMi PUPOTHOTO, TEXHOTEHHOTO M BOGHHOTO XapaKTepa.

ymemy:

- HCIOJNB30BATh CPEJCTBA 3AIUTHI OPTraHOB IBIXAHHWS M KOXKH, MEIUIIMHCKHE IS
CaMO3alllUThl U OKa3aHUS MOMOUIH IPYTUM JIIOJISM;

- TPUMEHSITHh TEPBUYHBIC CPEICTBA IMOXKAPOTYHICHHUS IS JIOKAJTM3AIUU U TYIICHHS
Mojkapa, BO3HUKIIETO B ayAUTOPUH (J1aOOpaTopHm );

- OKa3bIBaTh ce0e U JAPYTUM MOCTPATABIIMM MEAUIIMHCKYIO TOMOIIh C HCIIOIh30BAaHHEM
TaOeNbHBIX U MOJPYYHBIX METUIIUHCKUX CPECTB.

e1aoem:

- mpuéMaM TPOBEJICHUS YaCTUYHON CaHWTAapHOW 0OpabOTKH MpH BBIXOJE M3 paiioHa
(30HBI) PAIMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaKeHHs);

-- C0CO0AMHU Y TEXHOJIOTHSIMU 3aIUThI B UPE3BbIUANHBIX CUTYAIUIX.

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

1. OnacuHoctu mpupogHoro xapakrepa. CTuXuliHBIE OCICTBUA, SBICHUS TPUPOJIBI
pa3pyIIUTENBHON CUIIBI - 3eMIICTPSICEHUSI, HABOJAHCHHUSI, CEJICBbIC MOTOKH, OTOI3HHU, CHEXKHBIC
3aHOCHI, U3BEP)KCHHE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparaHbl, Oypu, MOKapsbl.

2. OmacHOCTH TEXHOT€HHOro XapakTepa. ABapuu W KaTacTpo(bl Ha paJdalliOHHO
OIIaCHOM OOBEKTe, XUMMYECKH OITACHOM OOBEKTE, OHOJOrHYECKH OIIACHOM OOBEKTEe, Ha
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TpaHcropTe  (OKEJIE3HOJIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHUAIIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAIBHBIX CUCTEMaX KU3HEO0OeCIIeUeHHUS.

3. OnacHOCTH BOEHHOIO XapakTtepa. [IpuMeHeHue OpyKHsi MacCOBOrO MOPaXKEHUS
(siIepHOrO, XUMHUYECKOT0, OHMOJOTHMYeCKOro), OOBIYHBIX CpPEACTB C  3aXKHUTaTeIbHBIM
HAIlOJIHEHUEM, HOBBIX BHUJOB OPYXHUS. 30HBI 3apak€HUS OT CPEACTB MOPaKEHUS U HX
BO3JICICTBHE HA HACEIIEHUE U OKPY>KAIOIIYIO PUPOIHYIO CPELY.

4. Tloxapnas 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEeIEeHUs, HMYLIECTBa,
oOmecTBa W rocyaapcTtBa OT moxapoB. [lokapHasi omacHOCTh (MPUYUHBI BO3HUKHOBEHUS
MOKapoB B 3/IaHMSIX, JIECHBIE TMOXapbl). Jlokanuzamus U TymieHue moxkapoB. I[Ipocreiimuie
TEXHUYECKHE cpeAcTBa noxkapoTyuienus (oruerymmurenu Ol -8, OY-2) u npaBuiia noib30BaHUs
UMHU.

5. Komuiekc MeponpusTuil TpaXk1aHCKOM 3aIUThl HACEICHMUS.

Onosenienue 1 UHQOpPMHUpPOBaHUE HacedeHHs 00 omacHocTd. [IpuHsTHe HaceneHuem
curHanoB omnosemeHus («Buumanue Bcem!», «Bosmymnas tpeBoray, «Pammanuonnas
OTIACHOCTh», «XHMHUYECKasi TpeBoray, «OT00H OmacHOCTH») W TOPSAIOK JCUCTBHUS IO HHM.
OBakyalMs HaceleHUs U3 30HbI omacHoCcTH. CrocoObl 3BakyalMyd ODKCTPEHHAas 3IBaKyalus
CTYJEHTOB U3 ayAUTOPHUHU ITPU BOSHUKHOBEHUH IOKapa.

CpencTtBa uHAMBHAYaIbHOM 3amuThl opranoB aeixanus (['TI-7, I'TI-7B, TTI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy», I'I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIUHCKHUE CPEJICTBA 3AIUTHI .

CpencrBa KOJUIEKTUBHOW 3alIuThl HaceneHus. Ha3zHadenuwe, 3alllUTHBIE CBOMCTBA
yoexumt. IlporuBopamuanmonnsie ykpbiTus ([IPY, moa3eMHbIe MEMIEXOAHBIE TEPEXOIBI,
3arnyOJIeHHbIE CTAHLIIMM METPOINOJMTEHA), MPOCTEHIINe YKpbITHS (TpaHIIEH, OKOIIBL,
nepekpoIThie menn). [IpaBuna 3ansatus yoexuria.

6. OxkazaHve NEpPBOM MEAMIIMHCKON MOMOIIM TPU O0XKOTax, PAHECHHSIX, 3apaKCHUSX.
[IpoBeneHne 4acTUUHONM caHUTapHOH OOpPaOOTKHM KOXKHBIX IOKPOBOB YEIOBEKA MPH BBIXOJE U3
30H PaJMOaKTUBHOTO, XMMHYECKOTO W OHMOJOTHYECKOTO 3apakKeHUs (3arps3HEHUs), U3 30H
MOKAPOB.

7. JluxkBumamus MocAeACTBUI Ype3BbIYAMHOW CUTyalMu. PaguanvioHHass U XMMHUYECKas
pasBenka odara TOpakeHHs (3apaxkeHus). ABapHifHO-cracatenbHbie paboThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTUBAIMs, Jerazamus, Jae3uH(eKIus,
JIE3UHCEKITHS ).

8. DKCTpeHHas »9Bakyalusi W3 ayauTopud (1abopaTopuu) B YCIOBHUSAX IOXKapa,
pPaAMaIMOHHOTO, XUMUYECKOTO, OMOJIOTHUECKOTO 3arpsi3HeHUs TEPPUTOPUU C MCTIOIB30BAHUEM
npoctermux cpencts 3ammuThl («Dennkey, 3K, nporusorasza ['TI-7 ¢ JII1T-3).

4. O0beM y4eOHOM JUCHUIINHBI

B 3auernnix | B akagem.
Bunpl yae6HO# paboTh eIUHUIIAX Jacax
O0mast TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 1,0 36
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,44 16
Jlextmnm (Jlek) 0,44 16
[Tpakruueckue 3anstus (113) - -
CamocrositesqbHasi padora (CP): 0,56 20
KonTakTHas camocTosiTesibHas paboTa 0.56 0,2
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICIIOB TUCIIUTIIINHBI ’ 19,8

Bua kouTpoJis:

3auer - \ -
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B 3avernbix | B acTpoH.
Bunpr yae6HO# paboThI eIUHUIAX Jacax
O0masi TpyA0€MKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,44 12
Jlexuuu (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 0,56 15
KoHTakTHas camocTosaTenbHas paboTa 0.56 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 14,85

Bua kouTpoJs:

3auer - \ -

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«BBenenne B matematuky» (®TIA.B.03)

1. Heap AucuMniauHsbI - GopMupoBaHue y OakanaBpa 6a30BbIX MaTeMaTHYECKUX 3HAHUH,
HEOOXOJUMBIX JI1 JaJbHEHIEro M3y4deHWsl pas/ielioB BBICIICH MaTeMaTUKH. A Takxke, A
U3YYCHUS psifa OOIIEHAYYHBIX NUCHUTUTHH U JUCIUILTUH MPOPECCHOHATBHOTO KA.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBLI OOy4YalIIUiicsi MO MNporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansupivu (I1K) komnereHsAMH:

— TOTOBHOCTHIO MPUMEHATH (yH/IaMEHTAIbHbIE MaTeMaTUYECKHEe, €CTECTBEHHOHAYYHbIE
U o0IIeH)KeHEpHBIE 3HaHUS B ipodeccuonanbHoi AestensHoctr (OITK-3);

- CHOCOOHOCTBIO HCHOJB30BaTh B HCCIEJOBAHMSIX M pacueTax 3HAaHUS O MeToAax
UCCJICIOBAHMSI, aHAIN3a, TUATHOCTUKA W MOJICIIUPOBAHMS CBONCTB BEIIECTB (MaTepUaioB),
bu3nyecKuXx M XMMHYECKHUX MpoIeccaX, MPOTEKAIMX B MaTepuajax MpU HUX MOJIyYEHUH,
obpabdoTke u mogudukanuu (I1K-4);

3Hamb:

-OCHOBHBIE METOJbl MCCIICIOBAHUSI SJIEMEHTAPHBIX (PYHKIMIA, X CBOMCTBA U TpaduKH,
TOXKJIECTBEHHbIE MPEoOpa3oBaHUs aNredpandeckKux ¢ TPUTOHOMETPHUUECKUX BbIPAXKECHHIH,
CIOCOOBI pEIIeHUs] YPaBHEHUI U HEPaBEHCTB, JIEMEHTHI TEOPUH YHCEN, BKIIOYasi KOMIUICKCHBIC
4yyciia, U TEOPUM MHOKECTB, OCHOBBI AHAJIMTHUYECKOM T€OMETpPHUU, BEKTOPHON M JIMHEHHOMN
anreOpsl;

ymemy:

-mpuoOpeTaTh ~ HOBBIE  MaTeMaTHYEeCKHE  3HAHUS,  HUCIOJB3YsS  COBPEMCHHBIC
oOpa3oBaTenibHble M WH(GOPMALMOHHBIE TEXHOJOTHH, COCTaBIATh MaTeMaTHYeCKhe MOeNn
TUTMOBBIX 33]a4 M HAXOJWUTh CIIOCOOBI MX PEIICHUH; YMETh MEPEeBOJUTH HA MaTEeMATHYECKUU
A3BIK TMPOCTEHIINE MpPOOJIEMBbl, MOCTABIEHHBIE B TEPMUHAX JIPYTHX IMPEIMETHBIX o0jacTel, u
UCTIOJIL30BaTh IPEBOCXOICTBA ATOU nepedopMyIUPOBKH TSl MX PEIICHUS;

61a0emn:

-MaTeMaTUYeCKOW JIOTHMKOH, pPa3BUTHIMH YyYe€OHBIMA HAaBBIKAMH W TOTOBHOCTBIO K
MPOAOKEHUIO 00pa3oBaHMs, YMEHHEM YUTaThb M aHAIM3HPOBATh Y4EOHYI0 MaTeMaTH4YECKYIO
JTUTEPaATypy, IEPBUYHBIMU HABBIKAMH M METO/JaMU PEIICHUS MaTEMAaTHYECKHX 3a]1a4 TUCITUTLIHH
poheCcCHOHANBHOTO UKJIA U IUCUUIUINH MPO(UILHOM HAlIPaBICHHOCTH.

3. KpaTkoe comepkanue Q1 CHUNIIHHBI
BBenenue.

[Ipenmer u Meronbl MaTtemaTtwku. OmnucaHue OCHOBHBIX pa3lelioB Kypca. TpeboBanus mpu
U3Yy4YEeHHUHU Kypca.
Monyas 1.
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JJIeMEeHThI TEOPHH 4YHCceJ U TeOpuH MHOKecTB. [leiicTBus Hax MHOrowieHaMu. OCHOBHbIE
TNl YPABHEHUH M HEPABEHCTB, MeTOAbl MX pemeHus. Ywucna (uenble, OTpULATEIbHBIE,
BEUIECTBEHHbIE). AOCOIIOTHAs BEIWYMHA JEHCTBUTENHLHOTO uucia. KoMmriekcHble 4Yucna.
Onepanuu HajJ HUMHU. MHoxecTBa M ONEpaly HaJl HUMHU. ODJIEMEHTBl MHOXECTBA,
noaMHOXKecTBa. YncnoBsie MHOKECTBA. Dopmynsl Myaspa u Ditnepa. M3Biaeuenne KOpHs n-0il
CTENEHU W3 KOMIUIEKCHOTO 4Hcia. PelieHue ypaBHEHUN KBaApPAaTHBIX U BBICIIUX TMOPSIKOB.
Panmonansnass npo6s. OcHoBHasi Teopema anreOpel. TpuUroOHOMETpUYECKHE YpaBHEHHS U
HepaBeHCTBA. JlorapudpmMudeckue ypaBHeHHS W HepaBeHCTBa. [lokasarenbHbie ypaBHEHHS U
HepaBeHCTBa. PenieHne ypaBHeHUH U HEPAaBEHCTB CMEIIAHHOTO THIIA.
Monyas 2.
@®yukuuu U ux cpoiicrBa. Ilpocreiimme 3jiemenTapubie pyHkunu. Hekoropbsie Bonpochl
IUIAHUMETPHUH U CTePeOMeTPHH. AHATUTHYECKAS] TeOMeTpHsl.
[Tonsitus ¢ynkuun. HcecnemoBanme Qynkimuu. CrnocoOwl 3amanus ¢Gysknuii. OOpaTHBIC
¢byakun. CBOHCTBa 3JIeMEHTapHBIX (YHKIWA.  (TMHEWHbIE, KBaJapaTU4YHbIC, CTCIICHHBIE,
nokasaresibHble, JlorapuMuueckue, TPUTOHOMETpUYECKUE U Jpyrue). Meron KoopAuHAT Ha
mwiockocT. JlekapToBa NMpsMOYrojbHas CHUCTEMa KOOPJWHAT, MOJSpHAas CHUCTEMa KOOPAMHAT.
Paccrosnue mexay nByMs Toukamu. JleneHue oTpeska momnoiaM. YTrodl Mexay ABYyMs MPSIMbIMU
Ha MJIOCKOCTH. Y CJIOBUSI NapaJUICIbHOCTU U MEPIICHIUKYIISIPHOCTH IPSIMBIX. Y paBHEHUS MPAMON
JMHHUM Ha IJIOCKOCTH: 00I1Iee, C YIIIOBbIM KO3 PUIIEeHTOM, MPOXOAsIel Yepe3 JaHHYIO0 TOUKY B
3a/IaHHOM HAMpAaBIICHUU, MPOXOAIICH uepe3 JBE JaHHbIE TOUKH. PaccTositHue OT TOYKU [0
npsmoii. KpuBeie BTOporo mopsiaka. KaHoHwveckue ypaBHEHHS W TpadUKU OKPYKHOCTH,
3IUIMIICA, TUIIEPOOIIBI, TapaboIIbl.
Monayasb 3. BekTopHas ajareopa.
Bekropsl. Moayne Bekropa. OpTbl, Hampapisiiollie KOCHMHYCbl. Ornepanuu HaJl BEKTOpPaMH.
CkanspHoe TMpou3BEACHHE JBYX BEKTOpOB. BekTopHoe mpousBeeHHE JBYX BEKTOPOB.
CMmenianHoe TpPOU3BEIAEHUE TpeX BEKTOPOoB. (DU3MUECKOE U TEOMETPUUECKOE MPUIIOKEHUE
BEKTOPHBIX NMPOU3BEACHUN.
Monyas 4. Jluneiinas aareopa.
Matpuiel. Oneparuu HaJ MaTpHUIlaMU. DJIEMEHTApHBIE MPeoOpa3oBaHUS CTPOK MAaTPHIIBI.
[IpuBenenue MaTpuilpl K cTyneH4aToMy Buay W Buay ['aycca. Panr marpuusl. OnpenenuTenb
MaTpuIlbl B ero cBoiicTBa. OOpaTHas Mmarpuiia. PemeHne cucrteM JUHEHHBIX anreOpandecKux
ypaBHeHMI (¢ TOMOIIbI0 O00paTHOM MaTpuisl, MetogoM [laycca, meromom Kpawmepa).
[IpencraBinenne O JUHEHHBIX BEKTOPHBIX mpocTpaHcTBax. (CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUST MATPUIIBI.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3auernnix | B akagem.
Bunpl yue6HO# paboTh eIUHUIIAX Jacax
O0masi TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 32
Jlexmnm (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I113) 0,44 16
CamocrositesqbHasi padora (CP): 1,11 40
KonTtakTHas camoctosiTenbHasi paboTa 111 0,2
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 39,8
Bua kouTpoJis:
3auer - \ -

B 3avernsix | B acTpoH.
Bunpr yue6HO# paboTh eIUHUIIAX Jacax
O0masi TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 24
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Jlexuuu (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
KoHTakTHas camocTosaTenbHas paboTa 0,15
LI 29.85

CaMOCTOSTEIIFHOS HU3YYCHUC pa3aCJIOB JUCHUITIIMHBI

Bua konTpoJis:

3auer
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5. TPEBOBAHMA K YCJIOBUAM PEAJIM3AIIUU ITPOT'PAMMbI BAKAJIABPUATA

5.1. TpeGoBaHus K KaaApOBOMY 00ecIiedeHUI0

KanpoBoe obecriedenne nporpaMMel 6akanaBpuaTa cooTBeTcTByeT TpedoBanusm OI'OC:

— peanuzanys MporpaMMbl OakanaBpuaTa 00ecledMBaeTCsl PyKOBOAAIIUMHU U Hay4HO-
MEeIarorndecKUMU  PabOTHUKAMHU YHHUBEPCUTETa, a TakkKe JHUIAMH, TPUBICKAEMbIMH K
peanu3anuyu TOporpaMMmbl OakajlaBpuaTa Ha YCJIOBHUSX TI'pPaXkIaHCKO-IPABOBOTO JOrOBOPA,
KBaJM(pHUKaIUs KOTOPBIX COOTBETCTBYET KBTU(DUKAITIOHHBIM XapaKTepUCTHKAM,
YCTaHOBJEHHbIM B ENMHOM KBadM(pUKAMOHHOM CIHPaBOYHHMKE JOJDKHOCTEH PYKOBOAMTENEH,
CHELMATNCTOB M CclyXammx, pasznen «KBanudukannoHHbIE XapaKTEPUCTHKH JIOJDKHOCTEH
pyKoBoauTeNed M  CHEIHUAIMCTOB BBICHIETO0 MNPO(ECCHOHATBFHOTO U JIOTOJHUTEIBHOTO
npogeccuoHaIbHOTO 00pazoBaHUsD, YTBEP)KICHHOM PUKA30M MunucrepcTBa
3IPAaBOOXPAHEHHS M COUHMAIBHOTO pa3BuTusa Poccuiickoin ®enepanuu ot 11 suBaps 2011 r.
Ne 1H (3apeructpupoBan B Munucrepctse roctuiiu Poccuiickoit ®@enepannn 23 mapra 2011 r.,
Ne 20237) n nmpodeccrnoHanbHBIMU CTaHAAPTAMH (TIPU HATHYUH );

- N0 IITAaTHBIX HAyYHO-TEJAarormyeckux pabOTHUKOB (B MPHUBEACHHBIX K
IIEJIOUMCIIEHHBIM 3HAYEHUSIM CTAaBOK) cocTaBiisieT 6osee 50 mpoIeHTOB OT OOIIEero KOJIMYecTBa
HAyYHO-TMEarornyecKux pabOTHUKOB YHUBEPCUTETA;

- JIOJIs HAYYHO-TIEIarOTHYE€CKUX PaOOTHUKOB (B MPUBEAECHHBIX K LIEJIOYUCIECHHBIM
3HAUEHUSM CTaBOK), MMCIOIIMX YYCHYI0 CTeNeHb W (WIM) y4eHOe 3BaHHE, B OOIIEeM 4YHCIe
HAyYHO-TMEJJarOTHYECKUX PAaOOTHUKOB, pealM3yIOIIUX MporpaMMmy OakalaBpuaTa COCTaBIISIET
6onee 50 MpoOIIEHTOB;

— Jlost Hay4HO-TIeIarornyeckuX pabOTHUKOB (B MPUBEACHHBIX K LEIOYHCICHHBIM
3HAYCHHUSIM CTaBOK), MMEIOIMX OOpa30BaHME, COOTBETCTBYIOIICE MPOQUIIO TPErnoaBacMon
JTUCLUUIUIMHBL (MOZYJIsl), B OOILIEM YMCIIe HAyYHO-TEAArOrHYeCKuX paOOTHHUKOB, peaU3yIOIIUX
nmporpammy OakaiaBpuara, CoCTaBisieT He MeHee 70 MPOICHTOB.

- JI0JIs HAYYHO-TIEIarOTHYE€CKUX PaOOTHUKOB (B MPUBEAECHHBIX K LIEJIOYUCICHHBIM
3HAYCHUSIM CTAaBOK) M3 YHUCJIAa PYKOBOAMTENIECH U pPaOOTHUKOB OpPraHM3ALUM, NEATEIBHOCTD
KOTOPBIX CBsI3aHA C HAIpPaBICHHOCTHIO (TpoduiieM) peanu3yeMoil MporpaMMbl OakajiaBpuarta
(MMeromMx cTax paboThl B AaHHOM mpodeccHoHalbHOW 00JacTH He MeHee 3 JIeT) B o0ueM
4yucie pabOTHUKOB, PeIM3YIONINX MporpaMMy OakanaBpuata, cocTasisieT 6osee 10 mporeHToB;

- CPEIHErOZI0OBOE YMCIO IMyOJMKAalMi Hay4YHO-TIEJAaroruueckux pabOTHHUKOB
OpraHu3alliy 3a MEpHOJ pean3allud MporpamMmbl OakanaBpuata B pacuere Ha 100 HaydHO-
NeAarornyeckux pabOTHUKOB (B TPUBEIEHHBIX K IIEJIOYUCICHHBIM 3HAUYEHUSM CTaBOK)
COCTaBIIIET HE MEHee 2 B JKypHallaX, MHIEKCUpyeMbIX B 0Oa3zax nanHeix Web of Science min
Scopus, min He MeHee 20 B KypHaJlaX, MHAECKCHUPYEMBIX B POCCHIICKOM HHIIEKCE Hay4yHOTO
IUTUPOBAHUSI.

5.2. MaTepuajibHO-TeXHHYECKOe o0ecneueHue

MarepunanpHo-TeXxHUYeCKast 0a3a  yHHBEPCHUTETa  COOTBETCTBYET  JICHCTBYIOLIMM
IOPOTUBOINOXAPHBIM TpaBWJIaM W HOpMaM U o00ecleurMBaeT IMPOBEACHUE BCEX BHUJOB
JTUCIUIUIMHAPHOW W MEXIUCUUIUIMHAPHOM  TOATOTOBKM, MPAaKTHYECKOH W HAy4HO-
UCCIIEI0BATEIbCKON PabOThI 00yUaIOIIUXCS, TPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM.

[Tepeuenp MaTepHaTbHO-TEXHUYECKOTO OOECTIEYEeHUS BKIIIOYACT: JICKIIMOHHBIE y4eOHBIC
aymuropun  (00OpyZOBaHHBIC BHJICONPOCKIMOHHBIM 00OpYAOBAaHMEM Il  IPE3CHTAIHH,
Cpe/CTBaMHU 3BYKOBOCIIPOM3BEICHUS, SKPAHOM, U HMEIONINE BBIXOJ B VHTEpHET), MOMEIIeHUS
JUISL TIPOBEJICHHSI CEMMHAPCKUX M MPAKTUYECKUX 3aHATHH (000pyJ0BaHHBIE YUeOHOH MeOenblo),
O6ubmMoTeKy (MMerolyo pabodre KOMIBIOTEPHBIE MecTa i OOydYarouuxcsi Mo MporpaMMme
OakanmaBpuaTa, OCHAIEHHBIE KOMITBIOTEPAMH C JOCTYHNOM K 0a3aM [aHHBIX M BBIXOJIOM B
Wurepuer), nmaboparopuu, OCHAIIEHHBIE COBPEMEHHBIM OOOPYIOBAaHMEM JUIS BBITOTHEHUS
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HAy4YHO-HCCJIEIOBATeNIbCKOW  paboThl, KOMIbIOTEpHble Kiacchl. [Ilpm  ucmonb30BaHUU
DIIGKTPOHHBIX M3JAHHWIA YHUBEPCHUTET OO0ECIeYMBACT KaXJIOro OOydYaromerocs BO BpeMs
CaMOCTOSITENIbHOM TOJTOTOBKM paboYM MECTOM B KOMIIBIOTEPHOM KJacce C BBIXOJOM B
WHTEepHET B COOTBETCTBUU C TPYIOEMKOCTHIO M3yYaeMBbIX JTUCIUTIIINH.

MarepuanpHo-Texuudeckoe obecrneuenne OOIl OakanaBpumata 10 HANPABICHHUIO
noarotoBkn  22.03.01 — «MarepuanoBeeHHEe W TEXHOJOTHM MaTepUAIOBY» MPOpUIb
«MarepuanoBeieHHE U TEXHOJIOTUHM HAHOMATEPHAJIOB M HAHOCUCTEM» BKITIOYAET:

5.2.1. Odbopyoosanue, Heodxooumoe 6 0dpazosamenbHOM npoyecce

Crmcok o0opyIoBaHUs ISl TTPOBEACHUS MPAKTUYECKUX 3aHATHH MO 00pa3oBaTeIbHOMN
nporpamMe OakanaBpuaTa Mo HampasiieHHIo nmoarotoBku 22.03.01 — «MarepuanoBeaenue u
TEXHOJIOTHHM MaTepuayioB» npoduib «MarepualoBeeHe U TEXHOJIOTMH HaHOMaTepuasioB U
HAHOCHUCTEMY» JUIS yJIOBJIETBOPUTEIHLHOTO 0OecredeHnss 00pa3oBaTeIbHOTO MPOIEecca BKIIIOYALT
IBe y4eOHO-HAyYHbIE W OJHY Hay4dHyl JabopaTtopu Kadeapbl HaHOMATEepHAIOB H
HAHOTEXHOJIOTUU, HMEIONINX OCHOBHOE OOOpyJOBaHWE (BEChl AHAIMTUYECKUE, CYIIUIHHBIC
mKkadpl, BaKyyM-CyIIWIbHBIC IMKa(dbl, KOJOOHAarpeBaTenH, mNedd MydenbHble, HNEeHTPUDYTH,
MEMIAKU, YJIbTPAa3ByKOBBIE TOMOTEHU3AaTOpPbI, pH-METphl, KOHAYKTOMETpPHI, JTaO0OpaTOpHYIO
MOCYly CTeKJITHHYIO U (haphopoBYI0) U CIICIMATIU3UPOBAHHOE 000PYI0BAHUE JIJIS TIOJYUYCHUS U
JUTSL TIPOBEICHUS (PU3UKO-XUMUYECKUX U CTPYKTYPHBIX HCCIEIOBAaHUN HAHOMATEPHAIIOB, B TOM
yucie IUIaHeTapHyr MukpomenbHuiy Pulverisette-7 PremiumLine (Fritsch, I'epmanms),
poranonHslii ucnaputens Labtex Hp- 1 JIt, kpuoctar Loip, cnextpodoromerp B YD u
BunuMon obnactu Cary 50, cHMHXpOHHBIM TepMmuueckuii aHanmm3atop Sta 449 F5 Jupiter
(Netzsch), amanmuzarop pa3mepa W [3era-nmoreHiuana yactui ZetasizerZs-Nano (Malvern),
aHaJaM3aTop CTaOWIbHOCTH AuchepcHbIX cucteM MultiScan (DataPhysics), Buckozumerp
(peometp) HaakeViscotesterlq.

5.2.2. Yueono-naznaomnvie nocoousn:

KoMruiekTsl mpe3eHTauil K JIGKIIMOHHBIM KypcaM, KOMIUIEKTHI IJIAKaTOB K JIEKITMOHHBIM
KypcaMm; HaOOpbl JIEMOHCTPAIMOHHBIX HW3MIETUH; TUTakaThl TUMOBBIX moctepoB HUP; nabopsl
MPOIAYKINH OMBITHO-TIPOMBIIIICHHBIX ¥ MPOMBIIIIEHHBIX TPEIPUITHN.

5.2.3. Komnwromepei, UHDOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozpammusle u ayouosu3yaibHovle cpeocmea:

[lIepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBatesimu CD u DVD,
OpUHTEpAMH W TMPOTPAMMHBIMH  CPEACTBAMH, TPOCKTOPBI, JOKPaHBL, ayJAUTOPUU  CO
CTaIlIOHAPHBIMU KOMILJIEKCAMU OTOOpa)keHusI UH(OpMaLMU C JTF000T0 3JIEKTPOHHOTO HOCHUTETIS;
WEB-kamepsr1; nudposas porokamepa K ONTHUECKOMY MUKPOCKOITY; IU(PPOBBIE POTOANIAPATHL;
KON POBaJIbHbIE allapaThl; JOKAJIbHAs CETh C BBIXOJ0M B VIHTEpHET.

5.2.4. Ileuammnvie u 31eKmpoHHbIE 00PA306aAMeENbHBIE U UHPOPMAUUOHHBIE PECYPCHL:

NudpopManinoHHO-METOIMYECKUE MaTepuajbl: y4eOHBbIE MOCOOUS 1O JUCIUTUTHHAM
o0pa3oBaTeNbHON MPOrpaMMBbI; METOAWYECKHE PEKOMEHJANNUA K TPAKTHUYECKUM 3aHSATHUSIM;
KaTaJoru MPOAYKIIMH MPOMBILIUICHHBIX NPEANpUATU; pa3JaTOYHbIH MaTepHall K JEKIHOHHBIM
Kypcam; SJIeKTPOHHBIC yUeOHbIE U3JaHUs, HAYYHO-TIOIYJIIPHBIC DJICKTPOHHBIE H3IaHHUS.

DneKkTpoHHBIE 00pa3oBaTeIbHBIE pecypchl: KadeapanibHble OHOIMOTEKH 3JICKTPOHHBIX
U3JIJaHUN 10 NUCUUIUIMHAM BapHAaTUBHOW YAaCTH; DJIEKTPOHHBIC MpPE3eHTAIlMH K pas3zeiiaM
JIEKIIMOHHBIX KYpCOB; Y4e€OHO-METOAMYECKHEe pa3paboTku Kadeap B IJIECKTPOHHOM BHIEC;
AJIEKTPOHHBIE KATAJIOTH MPOIYKINH; CIIPABOYHUKH 110 MaTepHaIaM U PEaKTHBAM.

VYHuBepcurer obecriedeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrpaMMHOIO
obOecrieueHus (coctaB ompenensercs B paboumx mporpamMmax JUCHUIUIMH (MOIyJled) u
MO/IVIC)KUT €KETOTHOMY OOHOBIICHHIO ).

OOyuaromumMcst obecriedeH JocTyn (yHajJeHHBIH JOCTYI), B TOM 4YHCIIE B Cllydae
NPUMEHEHUS JJIEKTPOHHOTO OOy4YeHHUs, AWCTAHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH, K
COBpPEMEHHBIM TMpodeccHoHaNbHBIM 0a3aM JaHHBIX W HMH()DOPMAIMOHHBIM CIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMNpeeNsercs B pabouux Mporpammax IUCHUIUIMH (MOAYyJeH) u
MOJUIEKHT €XKET0JHOMY OOHOBIICHHIO.
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5.3. YueOHO-MeTOANYECKOE o0ecneYeHne

Jlnst peanu3aniii OCHOBHOM 00pa30BaTEeNIbHOM MPOTrpaMMBbl IMOATOTOBKM OaKalaBpoOB I1O
HanpaBieHuto oArotoBku 22.03.01 — «MarTepuajioBeJeHHe U _TEXHOJOIHM MAaTEPHUAJI0B»
npoduiap «MarepuaJjioBelecHHe M TEXHOJIOTMH HAHOMATEPHAJIOB M HAHOCHCTEM»
UCTIONB3YIOTCS (DOHMBI y4eOHOH, yueOHO-METOAUYECKON, HAyYHOW, MEePHOJUYECKONW HaydHO-
TeXHU4eCKOoH aureparypsl MHpopmanmonno-6nbdamoreunoro nenrpa (UbL) PXTY um. . U.
Menneneesa u kadeap, y4aCTBYIOIIUX B peau3allly MPOrpaMMBbl.

Nudopmannonno-oudnunoreunsii nentp PXTY um. JI. . MenneneeBa obecrieunBaeT
MHOOPMALIMOHHYIO  TMOAJIEP)KKY  peallu3allud  MpOrpaMMbl,  COAEHCTBYEeT  IOJrOTOBKE
BBICOKOKBIM(UIIMPOBAHHBIX  CIIELUAIMCTOB, COBEPIICHCTBOBAHMIO Y4e€OHOTO Ipolecca,
HAy4YHO-UCCIIEI0BATEILCKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBHON KYJIBTYPhI
OyIyIero CrenuanucTa.

UBL] yuuBepcuTera oOecreynBaeT OOYYarOIIMXCS OCHOBHOW y4eOHOH, y4eOHO-
METOAMYECKOH M HAay4HOW JIMTepaTypoi, HEOOXOTUMOW Ui pealin3allid M KayeCTBEHHOTO
OCBOEHHSI 00yYaIOIIMMUCSA IO Mporpamme OakaiaBpraTa 00pa3oBaTENIbHOIO IMpolecca Mo BCeM
TUCcUMIUIMHAM, mpakTukaM U [MA ocHOBHOM 00pa3oBaTeIbHONW NPOTrpPaMMBbl MOJATOTOBKH
OakanaBpoB 1o HampapieHuio 22.03.01 — «MaTtepuaJioBeJleHie U TEXHOJOTHH MaTepHaI0B)
npodpuiab «MarepuajioBeieHHEe W TEXHOJOTHH HAHOMATEPHAJIOB H HAHOCHCTEM.

O6mmit 06seM MHOTOOTpacieBoro ¢ouaa MBI ma 01.01.2019 r. cocraBnser 1 708 372

IK3.

@®oHg y4yeOHON M yueOHO-METOIUYECKOW JHUTepaTypbl YKOMILIEKTOBAaH IMeYaTHBIMU
M3JIaHUSMU U3 pacdyeTa He MeHee 50 9K3eMIUIAPOB KaKIOro U3 U31aHUN OCHOBHOM JIMTEPATYpHI,
MEePEUYHCICHHON B paboyux mporpamMmax AUCIUIUIMH (MOayJel), NMpakTUK, ¥ HE MeHee 25
HK3EMIUIAPOB JOMOJHUTEIbHOM uTeparypbl Ha 100 oOydaromuxcs.

®oH TOMOJHUTEIBLHON JIMTEPATyphl BKJIIOYAET TIOMHUMO Y4YEOHOW JUTEepaTyphl
ounmanbHele, CcrnpaBoYHO-OMOIMOrpaduyeckre, CreNUAIN3UPOBAHHBIE OTCYECTBEHHbIE U
3apyOexHbIe IepUoANYEcKre U NHPOPMAIIMOHHbIE U31aHHUS.

NudpopmMainoHHO-OMOINOTEUHBIH  [IEHTP OO0ECIeYHBAaEeT CaMOCTOSTEIbHYI0 paboTy
oOydJaromuxcsi B YUTAIbHBIX 3ajlaX, MPEAOCTaBisisl IIMPOKUN BBIOOp JUTEpATyphl IO
aKTyaJbHBIM HANpaBJICHUSAM, a TaKKe O0ECIeYMBaeT IOCTYN K NpodecCHOHANbHBIM 0a3am
JTAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOW
uMeeTcss JoCTynm K cetu VHTepHeT, K 3ieKTpoHHO-OmOimoteyHoit cucreme (DBC)
YHHUBepcUTeTa, KOTOpas COJACPKUT pas3IMyYHble M3JaHUS 10 OCHOBHBIM H3Y4YaeMbIM
JTUCHUTIIMHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPAaBOOOJIaaTeIIMU YICOHOU M ydeOHO-
METOIUYECKOM JIUTEPATYPBI.

Jlnst  Gonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOIMOTrpaduueckoro u
uHpopmanroHHoro odcmyxkuBanus B MBIl peann3oBana TeXHOJOTHsS 3JEKTPOHHOM TOCTABKU
JTIOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMAINMOHHBIE PEeCYPChI, HCIIOJIb3yeMble B Ipolecce 00yUeHUust

DNEeKTPOHHBIN PexBusuTh moroBopa (HoMep, XapakTepucTruka OMOINOTEUHOTO
pecypc JaTa 3aKJIFOYEHUS, CPOK dboHIIa, TOCTYII K KOTOPOMY
nercTBUs), cchlika Ha caT DbC, | mpegocTaBisieTcsi 10rOBOPOM
CyMMa JIOTOBOpa, KOJTUIECTBO
KJIIOYEeH
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9BbC «Jlaap»

IIpuHaIeKHOCTD - CTOPOHHSSA
PexBusutsl norosopa - OO0
«3narenscTBO «JIaHb», 1OrOBOP
Ne29.01-3-2.0-827/2018

ot 26.09.2018 r.

Cymma gorosopa — 357 000-00

C «26» cents16ps 2018r. mo «25»
ceHTs10ps 2019r.

PexBusuthl foroeopa - OO0
«3marensbcTBO «JlaHb», HOTOBOP
Ne 33.03-P-2.0-1775/2-10

ot 26.09.2019r.

CymmMma norosopa — 642 083-68

C «26» cenTsa0ops 2019r. mo
«25» cenTsaops 2020r.

Ccblnka Ha cailt ObC —
http://e.lanbook.com

KonnuecTBo kimtouel - 1octyn
Ui Bcex noiabi3oBareneil PXTY ¢
T000T0 KOMITBIOTEpA.

Kommekmst KHUAT M0 €CTECTBEHHO-
HayYHBIM U TEXHUYECKUM OTPACIIIM
HayKaM.

DNEKTPOHHO - [IpuHagIeKHOCTD —

OonbmoTeyHas cobctBenHnas PXTY. DNEeKTPOHHBIC BEPCHH YUCOHBIX U
cucrema HUBI[ | Ccpuika Ha caiit ObC — Hay4HbIX U31aHul aBTopoB PXTVY 1o
PXTY um. http://lib.muctr.ru/ BceM OOIT.
N .Mennenees | JlocTyn [uis OJIb30BATENIECH
a (Ha 6aze PXTY ¢ m060ro KoMIproTepa.
AUBC
«pOucy)
Wudopmannons | [IpuHaaIeKHOCTh CTOPOHHSS. DnexTpoHHas 6ubInoTeKa
O-CIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX U3/IaHUI.
cucTema «MHDOPMITPOEKT», Conepxur 6omee 40000
«TEXOKCIIEP | xonTpakt Ne 111-1425A/2018 0T | HarmoHAJIBHBIX CTAaHAAPTOB U JIP.
T» «Hopwmsl, 18.12.2018 r. HT/[
MpaBua, CymmMma norosopa — 547 511 pyo0.
CTaHJapThl C «01» suBaps.2019 r. mo «31»
Poccum». nexadps 2019 r.

Ccouika Ha cait ObC —

http://reforma.kodeks.ru/reforma/

KonuuectBo xitoueit — 5

JIMLIEH3UM + JIOKaJbHBIA JOCTYT C

koMnbrorepos MBI,
ObC «Hayuno- [IprHaAIEKHOCTh — CTOPOHHSS
JJIEKTPOHHAS PexBusutel forosopa — OO0 DNEKTPOHHBIE BEPCUU
onbanorexka «PYHO3b», norosop Ne 29.01-P- | mepuoanyeckux U HEMEPUOTUUECKUX
eLibrary.ru». 2.0-1020/2018 ot 07.12.2018 . M3JJaHUH TI0 PA3TUYHBIM OTPACIsIM

Cymma gorosopa - 934 693-00
C «01» suBaps 2019 1.

o «31» nexabps 2019 r.
CchlIKa Ha calT —
http://elibrary.ru
KonunuecTBo kirouei — 1octyn
11t mosib3oBatenei PXTY mo ip-

HayKH
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azpecaM HEOIPAHHUYEH.

CnpaBoyHo- [IpuHanyIeKHOCTH CTOPOHHSIS
IIpaBoOBas HoroBop Nel45-1882A/2018 r. I'apant — cnpaBo4YHO-IIpaBOBas
cucreMa ot 28.01.2019 . CHUCTEMa MO0 3aKOHOAATEIbCTBY
“I'apanT» C «28» snBaps 2019 1. Poccutickoii denepanumn.
o «27» suBaps 2020 r.
Ccbuika Ha callT —
http://www.garant.ru/
Cymma norosopa - 512000-00
Konunuectso kmroueit — 50
MOJIb30BATEIbCKUX JTUIIEH3UHN TI0
ip-azipecam.
N3natenbcTBO [TpuHAAIEKHOCTH CTOPOHHSIS. Konnekuust )xypHaioB 1o BceM
Wiley HanmonansHas noammcka 00acTIM 3HAaHUI, B TOM YHCJIE
(Muno6puayku+ I'TIHTB) U3BECTHBIC )KyPHAJIBI 110 XUMUH,
Cy0OnuieH3uOHHBIN JOTOBOP MaTepUaIoBeIEHUIO, B3PbIBUATHIM
Ne Wiley/130 ot 10.10.2019 . | BemecTBam u Jip.
C «01» suBaps 2019 r. o
«31» nexabps 2019 1.
Ccblka Ha calT —
http://onlinelibrary.wiley.com/
KonuuectBo kiroueit - noctyn
s nonb3oBareneit PXTY mo ip-
ajJipecamM HEOrpaHUYEH.
QUESTEL [IpuHaUIeKHOCTD CTOPOHHSIS. ORBIT siBnsieTcs rno0anbHbIM
ORBIT HarnmonanbHasg moamnucka OTIePaTUBHO OOHOBJISIEMBIM
(Muno6puayxku+ I'TIHTB) MIaTEHTHBIM IIOPTAJIOM, I103BOJIAIOIINM
Cy06nuiieH3nOHHBINA JOTOBOP OCYIIECTBIISITH MIOUCK B IEpeUHe
Ne Questel/130 ot 05.09.2019 1. 3asiBOK Ha MATEHTHI, TOTYYCHHBIX,
C «01» suBaps 2019 r. no | mpuOM3uTENhHO, 80-TaTEeHTHBIMU
«31» nexabps 2019 r. YUPEKICHUSIMHU B PA3JIMYHBIX CTpaHaX
Cchlika Ha CalT — MHpA U MPEIOCTABICHHBIX TPAHTOB.
http://www.questel.orbit.com
KonnuectBo kimoueit — noctyn
s onb3oBareneit PXTY mo ip-
ajJipecamM HEOrpaHUYEH.
ProQuest [IprHaJIEKHOCTH CTOPOHHSIS. baza nannbix ProQuest Dissertation &
Dissertation and | HanmonansHas moammcka Theses Global (PQDT Global)
Theses Global (Muno6puayxku+ I'TIHTB) aBTOPUTETHASI KOJUICKIHS U3 Oojiee
CyOnuIIeH3MOHHBIN T0TOBOP 3,5 MuIH. 3apyOeKHBIX JUCCEPTALIHH,
Ne ProQuest/130 ot 09.10.2019 r. | Gonee 1,7 MITH. U3 KOTOPBIX
C «01» saBaps 2019 r. M0 | IPEACTAaBJICHBI B MOJHOM TEKCTE.
«31» nexabps 2019 1.
Ccblika Ha calT —
http://www.proquest.com/product
s-services/pqdtglobal.html
KonuuecTBo xitoueit — 1oct
yI 1151 noaws3oBateneid PXTY mo
ip-aipecaM HeOrpaHUYEH.
American [IpuHanyie;KHOCTH CTOPOHHSIS. Komneknus xypHaaoB 0 XUMUHU U
Chemical Hauuonanenas noanucka xumuyeckou texnonoruu Core +
Society (Muno6puayku+ I'TTHTB) m3narenberBa American Chemical

183




CyOnuiieH3nOHHBIN JOTOBOP

Ne ACS/130 o125.10.2019 .

C «01» nrons 2019 1. o
«31» nexabps 2019 1.

CchlIKa Ha calT —
http://www.acs.org/content/acs/en
-html

KonnuectBo kimtoueit — noctyn
s nonb3oBareneit PXTY mo ip-
aJpecaM HEOTpaHWYCH.

Society

10 American [IpuHaUIeKHOCTD CTOPOHHSIS.
Institute of HanmonansHas noammcka Konnexknust KypHaioB 1o
Physics (AIP) (Muno6puayku+ ['TTHTB) TEXHUYECKUM U €CTECTBEHHBIM
CyOnuIIeH3MOHHBIN T0TOBOP HayKaM M3JaTelbCTBa
Ne AIP/130 ot 24.10.2019 . AMEpUKaHCKOTO MHCTUTYTa (DU3UKH
C «01» mrons 2019 r. o (AIP)
«31» nexabps 2019 1.
Ccblika Ha caiT —
http://scitation.aip.org/
KonnuectBo kimoueit — noctyn
s onb3oBareneit PXTY mo ip-
ajJipecamM HEOrpaHUYEH.

11 baza mannbix | [IpMHaII€KHOCTH CTOPOHHSS. CtpykTypHO-XUMHUUecKas 6aza
Reaxys u HarnmonanbHasg moamnucka JMaHHBIN Reaxys BkitodaeT B ce0s
Reaxys (Muno6puayxku+ I'TIHTB) CTPYKTYpHYIO 0a3y TaHHBIX
Medicinal CyOnuIIeH3MOHHBIN T0TOBOP XUMHYECKAX COEANHEHUI U NX
Chemistry Ne Reaxys /130 ot 10.10.2019 1. | SKCIEpUMEHTAIILHBIX CBOWCTB,
Kommanumn pedepaTuBHyt0 0a3y KypHaJIbHBIX U
Elsevier C «01» mrons 2019 r. o MATEHTHBIX MyOIUKaIuid, 6a3y

«31» nexabps 2019 1. XUMHUYECKUX PEaKkuid ¢ QyHKIHEH

Cchuika Ha caiit — MMOCTPOCHHUS IJIaHa CUHTE3A.

https://www.reaxys.com/ Moayns GMOJTIOTHYECKH aKTHBHBIX

KonnuecTBo kinrouei — 1octyn COEMHEHUH, OMOIOTHYECKUX

utst mosk3oBarened PXTY mo ip- | Mumenei, hapMakoIoruuecKux

aJgpecaM HEOTpaHUYEH. CBOICTB XMMHYECKUX COECIUHCHUI
Reaxys Medicinal Chemistry siBsietcs
KpyIHeiiei B Mupe 0a3oi JaHHBIX.

12 Scopus [IpuHanyIe:KHOCTH CTOPOHHSIS. MynbTHUAMCIUTITTMHAPHAS

HarnmonansHast moanucka pedepaTuBHAs U HAYKOMETPUYECKAsT

(Muno6puayku+ I'TTHTB) 0a3a JaHHBIX W3/1aTEIhCTBA

CyO0au1eH3nOHHBIH JOTOBOP ELSEVIER

Ne Scopus/130 ot 09.10.2019 .

C «01» nrons 2019 r. o

«31» nexabps 2019 1.

Ccbuika Ha calT —

http://www.scopus.com.

KonunuecTBo xitoueit — noctyn

1t mosib3oBateneir PXTY mo ip-

aJipecaM HeOTPaHUYCH.

13 Pecypcol [IpuHanIe:KHOCTH CTOPOHHSIS. OTKpBIT IOCTYII K pecypcam:
MexayHapoaHo | HanumonansHas noanucka WEB of SCIENCE — pedepatuBHas

1 KOMIAHUN

(Muno6puayku+ I'TTHTB)

U HayKoMeTpHuueckas 0a3a JaHHBIX.
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Clarivate
Analytics

CyOnuiieH3nOHHBIN JOTOBOP

Ne WoS/130 ot 05.09.2019 1.

C «01» suBaps 2019 1. o
«31» nexabps 2019 1.

CchpUIKa Ha CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search mode=Gene
ralSearch&SID=R1[;2TUYmdd7b
UatOlJ&preferencesSaved=
KonuuecTBo xitoueit — noctyn
11t mosib3oBateneid PXTY mo ip-
aJipecaM HeOrpaHUYCH.

MEDLINE — pedeparuBnas 6aza
TAaHHBIX IO METUIINHE.

14 Royal Society of | TlpuHamIEKHOCTH CTOPOHHSIS. Konnexnust Brmtouaet 44 xypHana.
Chemistry HanmonanpHas nognucka Temaruka: opranudeckas,
(Koponesckoe (Muno6pnayku+ I'TTHTB) aHATUTHYECKast, (GU3UIECKas XUMUS,
XMUMHYECKOe CyOnuiieH3nOHHBIN JOTOBOP OMOXUMUSL, DTICKTPOXUMHUSI,
o01ecTBo Ne RSC/130 0108.10.2019 1. XUMHYECKHAE TEXHOIOTUH.

C «01» suBaps 2019 1. o
«31» nexabps 2019 1.

Ccbuika Ha calT —
http://pubs.rsc.org/

KonunuecTBo kimtouel - 1octyn
1t mosik3oBateneid PXTY mo ip-
ajzipecaM HeorpaHHYeH.

15 DJIEKTPOHHBIE [IpuHaIe:KHOCTH — CTOPOHHSS - [TonHOTEKCTOBAS KOJUICKIIUS
pecypchl HarmonansHast moanucka ANIEKTPOHHBIX KYPHAJIOB Springer 1o
W3/1aTeIbCTBA (Muno6pnayku+PDODIN) Pa3IUYHBIM OTPACIISIM 3HAHUM.
SpringerNature | MnpopmanmoHHOE MHCEMO - [TonHOTEKCTOBBIE 85

PODOU Ne 809 ot 24.06.2019 r.
C «01» suBaps 2019 1.

o «31» nexabps 2019 r.
CchlJIKa Ha caliT
http://link.springer.com/
KonuuecTBo kitoueit - noctyn
mutst mosib3oBateneid PXTY mo ip-
aJipecaM HEOTPaHUYCH.

x)ypaanoB Nature Publishing Group

- Konnekuust Hay4HbIX
MIPOTOKOJIOB 110 Pa3IHYHBIM OTPACIISIM
3HaHui Springer Protocols

- Kosexmust HayqHBIX
MaTepHaoB B 001acTH PU3UIECKUX
HayK W MHOKUHUpUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [Tonub1i qOoCcTYN K
CTaTUYECKUM M TUHAMUYCCKHM
CIPABOYHBIM M3JaHUSIM I10 JIF000H
TemMe

- PedepatuBnas 6a3a naHHBIX
110 YUCTOM U MPUKIAJHON MaTEMATHKE
zbMATH

- Nano Database
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16 basa nanHbIX IIpuHaIEKHOCTH CTOPOHHSIS. SciFinder — mouckoBbIii cepBuC,
SciFinder HanmonansHas noammcka 00€eCIeuYnBarOIINA MHOTOACIEKTHBIH
KOMITAaHUH (Muno6puayku+ ['TTHTB) MOWCK Kak Oubmuorpaduueckoit
Chemical CyOnuIIeH3MOHHBIN T0TOBOP nH(popManuu, Tak 1 UHPOpPMaIUHU 10
Abstracts Ne CAS/130 ot 23.10.2019 1. XMUMHUYECKUM PEaKLHUsIM,

Service C «01» suBaps 2019 r. CTPYKTYPHBIM COEIUHECHUSIM U
o «31» nexadpst 2019 r. natentamM. OCHOBHAs TEMAaTHKaA
CchUika Ha CalT — OOIIUPHOTO TTOMCKOBOTO MacCHBa —
https://scifinder.cas.org XUMUSI, 2 TAKXKE PSAJT CMEKHBIX
KonuuectBo kmroueii — noctyn JUCIUIUINH, TAKMX KaK
s monb3oBareneit PXTY mo ip- | MmaTepuanoBeneHue, OMOXUMUS U
azpecaM U MepCcoOHATbHOM OonomenuirHa, hapMaKoIoTHs,
pEeTUCTpaIHH. XUMHYECKast TEXHOJIOTHs, PU3uKa,

re0JIOTHsl, METAJUTYPrusi ¥ IpyTHE.
17 N3narenbcTBo [IpuHaIEKHOCTH CTOPOHHSIS. «Freedom Collection» —
Elsevier Ha HanmonanpHas moanucka MOJIHOTEKCTOBASI KOJUIEKIIHS
miatopme (MunoOGpnayku+ PODON) AJIEKTPOHHBIX JKYPHAJIOB
ScienceDirect Nudopmanmonnoe mucrMo n3narenbeTBa Elsevier mo pa3andyHbiM
POOU Ne ucx.- 1294 OTpacisiM 3HaHUH, BKIIIOUYAIOILAst HE
or 09 10 2019 . MeHee 2000 HaumMeHOBaHUN
C «01» ssuBaps 2019 r. 3JIEKTPOHHBIX KYPHAJIOB.
o «31» nexabps 2019 r. «Freedom Collection eBook
Cchuika Ha caiit — collection» — conepxkut 6omee 5 000
https://www.sciencedirect.com KHUT 110 24 pa3audHbIM MPEIMETHBIM
KonmuecTBo kimroueii — 1octyn 00acTIM €CTECTBECHHBIX,
1utst mosib3oBatenied PXTY mo ip- | TEXHUYECKUX U MEAUITUHCKUX HayK.
azpecaM. Hoctyn k apxuBam 2014-2018rr.

18 2bC [IpuHanyIeKHOCTD - CTOPOHHSS DneKkTpoHHass OMOIMOTEKA BKITIOYAET

«FOPAUT» PexBusutel norosopa — OO0 6onee 5000 HauMeHOBaHUIHA

«OIEeKTPOHHOE U3JATENHCTBO
FOPAWT», Jlorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 r.

C «11» suBaps 2019 r. mo «»10»
sauBaps 2020 r. JloroBop Ne
33.03-P-3.1-220/2020

ot 16.03.2020 .

Cymma norosopa - 324 000-00

C «16» maprta 2020 r.
o «15» mapra 2021 1.

Ccriika Ha caiit 9bC -
https://biblio-online.ru/

Cymma gorosopa — 220 000-00
pyo.

KonuuectBo kiroueit - noctyn
I Bcex noini3oBareneit PXTY ¢
J1000T0 KOMITBIOTEpA.

Y4EOHHKOB U y4eOHBIX MOCOOMIA 11O
BCEM OTpaCIIsIM 3HAHHUHA IS BCEX
ypoBHE# NpodhecCHOHATTEHOTO
o0pa30BaHMsI OT BEAYIINX HAYYHBIX
IIKOJI C COONTIOICHUEM TPeOOBaHU A
HoBBIX PI'OC.
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19. OnexTpoHHas IIpuHaIeKHOCTE — CTOPOHHSA B OB/l nocTynHbI 2JIEKTPOHHbIE
onbanorexka PexBusute norosopa — OI'BY Bepcuu auccepranuii Poccuiickoi
JHCCepTaIii PI'b, JoroBop Ne 33.03-P-3.1- I'ocynapcTBeHHOM OMOIHOTEKH:
(OB 2173/2020 ¢ 1998 roma — 110 cHeuaIbHOCTIM:
PT'B). CymmMma norosopa - 398 840-00 "DKoHOMUYECKUE HAyKu",

"IOpunuueckue Hayku",
C «16» mapra 2020 T. "[lenarornyeckue Hayku'" u
no «l15» mapra 2021 r. "IIcuxonornyeckue HayKku'";
¢ 2004 rona - mo Bcem
Ccruika Ha cait ObC — CIIELIMATIBHOCTSAM, KPOME MEIULIMHBI U
http://diss.rsl.ru/ bapmarnuu;
KonnuectBo kiroueit — 10 ¢ 2007 roma - mo BceM
munen3uit + pacnevarka B UBLl. | cenmanbHOCTSAM, BKITIOYasi paOOTHI 110
MEIUIIUHE U (papMaruu.

20. [IpuHaJIe:KHOCTH CTOPOHHSIA,
bJI BUHUTHU PexBusutsl norosopa- BUHUTU | Kpynneiimas B Poccun 6a3 m1aHHBIX
PAH PAH 110 €CTECTBEHHBIM, TOYHBIM U

Horosop Ne 33.03-P-3.1- TEXHUUYECKUM HayKaM. Bxitodaer

2047/2019 ot 25 despans 2020 r. | marepuansl PXK (PedepatuBHoro
xypnana) BUHUTH c 1981 r. O6mwuit

Cymma gorosopa - 100 000-00 ooweMm BJI - 6omee 28 muH.
JIOKyMEHTOB

C «25 » despans 2020 T.

no «24 » ¢espains 2021 .

Ccblika Ha cauT-

http://www.viniti.ru/

KonunuecTtBo kintoueit —

JIOKQJIBHBIN JTOCTYI st

moab3oBateniert PXTY B UBIL]

PXTY.

21. CrpaBouHoO- IIpuHaUIeKHOCTE CTOPOHHSSA- CripaBouHO-IIpaBOBasi CUCTEMA I10
MpaBoBast Jorosop Ne 174-2473A/2019 3aKOHOJIaTeNbCTBY Poccuiickoit
cucremMa 0T 26.12.2019 1. denepanuu.

«Koncynprant+ | Cymma goroopa - 927 029-80

»,

C «01» suBaps 2020 r.
o «31» nexadpst 2020 r.

CchUIKa Ha CalT-
http://www.consultant.ru/

KomnuectBo xmroueint — 50
ITOJIB30BATCIIBCKUX HHH6H3Hﬁ 110
ip-azipecam.
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22.

DJIEKTPOHHO-
OoubIMoTeYHast
cucTema
«KoHcynbranr
CTYJEHTa»

ITpuHaAIEKHOCTE CTOPOHHSIS-
00O «Ilonurexpecype»

Horosop Ne 33.03-P-3.1-218/2020
Ot «16» mapra 2020 r.

Cymma norosopa-36 500-00

C «17 » maprta 2020 1.
o « 16» mapra 2021 r

CcpUIKa Ha calT —
http://www.studentlibrary.ru

KonnuecTBo kimtouel - 1octyn
IUI 3apPErHuCTPUPOBAHHBIX
nosnb3oBateneit PXTY ¢ moboro
KOMIIBIOTEpA.

Kommnekt wm3maHuii, BXOOAIINX B
0a3y 1aHHBIX «DJIEKTPOHHAs
oubnnoreka Texuuueckoro BY3ay.

22.

DNEKTPOHHO-
OubIHMoTeyHas
cucrema
«ZNANIUM.C
OM»

IIpuHaUIeKHOCTD CTOPOHHSSA-
000 «(3HAHUYM»,
Horosop Ne 4309 36¢ 33.03-P-
3.1-2215/2020

ot «20» mapra 2020 1.

CymmMma norosopa-30 000-00

C «20» mapra 2020 1.
o «19 » mapra 2021r

CchUIKa Ha calT —
https://znanium.com/

KonnuecTBo kimtouel - 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
roap3oBarenieid PXTY ¢ moboro
KOMITBIOTEpA.

Konnexkuust u3ganuii  yueOHUKOB H
y4eOHbIX TOCOOUH O pa3IMYHBIM
OTpACJISIM 3HAHUW [JIS1 BCEX YPOBHEU
npodeccnoHaIbHOTO 00Pa30BaHHUS.

23.

Nudopmannons
O_
aHAJIUTHYECKas
cucTeMa Science
Index

[TpuHaIeKHOCTH CTOPOHHSIS-
00O «HayuHas anekTpoHHast
Ooubnuorexar

Horosop Ne SIO-364/19 33.03-P-
3.1-2103/2019

ot «17»despans 2020 r.

CymmMma norosopa-90 000-00
Cpok neitcTBus

c «17» ¢espans 2020 .

o «16» despans 2021 r.

CcrlIIKa Ha caiT —
http://elibrary.ru
KonnuectBo Ki1roueii —

JlucTaHimoHHas moIepxKKa
myOMUKaMOHHON aKTUBHOCTH
MpernojiaBaTesieil yHUBEpCUTETa
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JIOKaJIbHBIN AOCTYII JId
cotpynuukoB MBI

becriatHble apxuBHBIE KOJUIEKIIUU, TpUOOpeTeHHbIe MUHOOpHAYKH AJIs BY30B.

Apxus UznareasctBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus Usnarenscrea Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus usnarensctsa Macruryra dusuku (Benukoopuranus). [Taker «Historical Archive 1874-
1999y ¢ mepBOro BEIOYCKA KAXKIOro KypHaia mo 1999. 1874-1999

Apxus m3narenscrsa Nature Publishing Group. ITaker «Naturey ¢ IIepBOro BBIITIYCKa IIEPBOTO
HoMepa no 2010, 1869-2010

Apxus uznarenscrBa Oxford University Press. [Taker «Archive Complete» ¢ iepBoro BbIIIYCKa
KaKmoro xypHaia 1mo 1995, 1849-1995

Apxus m3narenscra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BhIITyCKa
Ka)Koro sxkypHaia 1mo 1998, 1890-1998

Apxus uznarensctsa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BeIycka
KaKIoro xypHaia 1mo 1996. 1798-1997

Apxus m3narenpcrBa Cambridge University Press. ITaketr «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BBITYCKa KKA0ro xypHauaa mo 2011, 1827-2011

Apxus xypaasioB Koposaesckoro xumuueckoro oomrectsa(RSC). 1841-2007

ApPXHUB KOJUIEKIINH KYPHAIOB AMEPHUKAHCKOro reodusnyeckoro corosa (AGU),
[IpeocTaBisieMblil m3aareascTBoM Wiley Subscription Services, Inc. 1896-1996

BbecniaTHble opuuMaibHble OTKPbIThIE pecypcbl MHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc oobenunsier 6onee 10000 HaydHBIX KYpHAJIOB IO PA3IMYHBIM OTPACISAM 3HAHUH (OKOJIO
2 MIJITHOHOB cTaTeil) 3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pasmemeno 6omee 3000 KHUT TIO pa3IMYHBIM OTPACIISIM 3HAHUM, TTPEIOCTABICHHBIX 122
HAYYHBIMH U3/1aTEJIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
ba3za nannpix Bkimtouaer 6onee 300 peneH3upyeMbIX KYpPHAJIOB M0 OMOMEAMLIMHE, MEIULIUHE U
€CTeCTBEHHBIM HaykaM. Bce cTaThy, pa3MernieHHble B 0a3e, HaXOASTCs B CBOOOIHOM JIOCTYIIE.

4. DnexkTpoHHBIN pecypce arXiv https://arxiv.org/
Kpynuelinmm OecriaTHBIN apXWB AJICEKTPOHHBIX HAyYHBIX MyOJIMKAIUi MO paszzaenaMm (HU3uKH,
MaTeMaTHKH, WH()OpPMATHKH, MEXaHUKH, acTpoHOMHUU U Ouosoruu. Hmeercs moapoOHBIi
TEMaTHUYECKHUM KaTajJor ¥ BO3MOKHOCTb ITOMCKA CTaTel IO MHOKECTBY KPUTEPHUEB.

5. Komnexnus xxypaanos MDPI AG http://www.mdpi.com/
MHOTOIMCIUIIITHHAPHBIA TU(PPOBON M3MATENBCKUNA pecypec, SBIsSETCS TIaTGOpMON IS
PELEH3UPYEMbIX HAyYHBIX KYpPHAJOB OTKpbITOro gocrymna, uzpatoumxcs MDPI AG (bazens,
[Bewnapus). M3gaTenpcTBo BhITyckaeT Oosee 120 pasHOOOpa3HBIX AICKTPOHHBIX JKYPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYTIC.

6. MznatenscTBO ¢ OTKpBITHIM nocTyrnoM InTech http://www.intechopen.com/

[lepBoe u kpymnHeilee B MHUpE HU3IATEIbCTBO, MYONHKYIOIIEe KHUTH B OTKPBHITOM
noctyne, okosio 2500 HayyHbiX wu3gaHud. OCHOBHAs TeMaTWUYecKass HalpaBIE€HHOCTh -
buznYecKre U TEXHUYECKHE HAyKH, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKHU O KU3HU.

7. baza mannbix xumuueckux coeauHeHuit ChemSpider http://www.chemspider.com/
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ChemSpider — 3To GecriaTHas XuMHuUueckas 0aza JaHHBIX, TMPEIOCTABIAIONIA OBICTPBIA JOCTYII
K Oonee yeM 28 MWUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHON uH(popmarmu. Pecypc
npuHaiexkuT KoponeBckomy xumuueckomy obmectBy BemukoOpuranun (Royal Society of
Chemistry).

8. Komnexmus xypranoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — kosiekuus >KypHauoB, B KOTOPBIX MMyOJUKYIOTCSI OTUETHI O HOBBIX UCCIIEIOBAHUIX
B 00JIaCTH €CTECTBEHHBIX HAyK U MEIUIMHBL. Bce KypHanbl pa3MelleHbl B CBOOOJHOM JIOCTYIIE
(Open Access), Bce cTaTbH MPOXOAST CTPOT0o€ HAYYHOE PEIICH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no mareHtam u ToBapHbIM 3Hakam CHIA — USPTO — mnpenocraBiser
CBOOOJIHBIN JOCTYIl K aMEpUKAaHCKUM TaTeHTaM, OmyOJauKoBaHHBIM ¢ 1976 T. mo Hacrosiee
BpEMS.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[MatenTs! (MO0 MaTeHTHBIE 3asBKH) Oosiee 50 HAIMOHAIBHBIX M HECKOJIBKUX MEXTyHAPOIHBIX
MaTEHTHBIX OI0pO, B TOM 4Hcie nmociaHbie TeKeThl nateHToB CIIIA, Poccuun, @pannuu, SAnonuun u

Ap.

11.denepanbHbIiA WHCTUTYT MPOMBIIIICHHOM COOCTBEHHOCTH (DUIIC)
http://www]1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmanmonnsie pecypcesl DUIC cBoboHOTO AOCTYMA!
-OnekrponHble OroyutereHn. M3o00perenus. [lone3nsie Mmoaenu.
-OTKpBITBIC PEECTPhl POCCUNCKUX M300pETEHUI 1 3asIBOK HA U300PETCHHUS.
-Pedepatbl poccuiickux maTeHTHBIX JOKYMEHTOB 32 1994-2016 rr.
-ITonHbIEe TEKCTHI POCCUNCKUX MATEHTHBIX JOKYMEHTOB M3 MOCIEIHEr0 OPHUIIHAILHOTO
OroyuIeTeHS.

5.4. KoHTpOJIb KauecTBa OCBOEHUS NMPOrpaMMbl 0aKajaBpuaTa.
OuneHoYHBIE CPeACTBA.

KonTposip kauecTBa OCBOEHHS MporpamMMmbl OakajaBpuaTa BKIIOYaeT B ce0sl TEKyIIHid
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXYTOUYHYIO M HTOTOBYK (IOCYyJapCTBEHHYIO HTOTOBYIO)
aTTECTAIUIO 00YYarOIINXCS.

Texkymmii KOHTpPOJb yCIIEBAEMOCTH OOECIEYMBAET OICHMBAHHWE XOJa OCBOCHUS
JUCIUIUIMH M TMPOXOXKICHHSI MPaKTUK, MPOMEXKYTOYHAs aTTecTalus oOydyarommxcs —
OIICHUBAHHUE TMPOMEKYTOUYHBIX U OKOHYATENBHBIX PE3yJIbTATOB OOYUYCHHS MO IUCHUTUTHHAM,
MPOXOXKACHUS MTPAKTHUK, BHIMOJTHEHNUS HAyUYHbIX UCCIICOBAHUMN.

HopmaruBHO-MeTOMUeCKOE  OOecrieueHue  TeKYLIero KOHTPOJIsS — YCIeBaeMOCTH,
npoMmexxyTouno arrectanuu U ['MMA oOydvaroruxcs mo OOII GakanaBpuarta OCyIIECTBISETCS B
cootBercTBUH ¢ PI'OC BO 1 10KanbHBIMA HOPMAaTUBHBIMM aKTaAMH YHUBEPCUTETA.

Texywuii KOHMPONbL, NPOMENCYMOYHA ammecmayus U ammecmayuonHble UCHbIMAHUSL
umoeosoll (2ocyoapcmeeHHol umozogott) ammecmayuu esinycknuxos OOII 6axanaspuama

Texymuii KOHTPOJIb W TIPOMEKYTOYHAsl aTTECTAllUsl IO BCEM BHJAM Y4YeOHOM
NEeSITEIbHOCTH OOYYalOLIUXCSl OCYIIECTBISETCS B COOTBETCTBUU ¢ TpeboBaHMsMH [lomoskeHus
O PEUTHHTOBOM CHCTEME OIICHKM KadecTBa yueOHOW paboTel cryaeHToB B PXTY
uM. JI.11. MenneneeBa, npuHATOro pemenueM YueHoro cosera PXTY umm. .M. Menneneesa
0T 26.02.2020, mnporokon Ne §, BBeIeHHOro B JAekcTBUE mpuKkazoM pekropa PXTY
uM. JI.1. MenneneeBa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTpOJIb ycCHeBaeMOCTH OOydYarolmUXcsi OOecreurnBaeT OILIEHKY YpPOBHS
OCBOCHMS  JIUCLMIUIMH, TPOXOXKIACHUS MNpakTUK, BeimoaHeHuss BKP wu  mpoBoautcs
npenojaBaTesieM Ha J00M U3 BUIOB y4eOHBIX 3aHATHH. [lo pesynbratam TeKyIero KOHTpoOJis
YCIIEBAEMOCTU TPU pa3a B CEMECTp Uil BCEX KypCOB IO BCEM AMCIUIUIMHAM MPOBOJUTCS
aTTeCTaIus 00yJaronuxcsl.
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[IpomexyTouHas arrecTanusi MpoBOAUTCA B (OpMe SK3aMEHOB, 3aU4€TOB C OLICHKOW U
3a4eTOB JIJISl BCEX KYyPCOB MO MUCIUIUIMHAM U MPAKTUKAM, IPEIYCMOTPEHHBIM yU€OHBIM TIIAHOM
HanpaBieHuss noAroroBku 22.03.01 — «MarepuaJioBeieHMe U TEXHOJOTMH MATEPHATOB»
npopuiar  «MarTepuajioBeeHMe M TeXHOJOTHM HAHOMATEPHAJIOB W HAHOCHCTEM)..
Pe3ynprarhl clauM 3a4€TOB OLICHMBAIOTCA HA «3aY4TEHO», «HE 3aYTEHO)»; 3a4€TOB C OLICHKOH U
HK3aMEHOB — Ha «OTIIMYHOY, «XOPOILIOY, «YIOBIECTBOPUTEIBLHO», «HEYAOBIECTBOPUTEIHHOY.

[Ipu ocBoenun Hacrosimer OOIl OakamaBpuaTta W3y4eHHE YaCTH JUCHUIUIMH MOXKET
OBITH 3aMEHEHO Ha OHJIAWH-KYpCHI, TIPH YCJIOBUHU, YTO B pPE3ybTaTe OCBOCHHUS OHIIAWH-Kypca
dbopMupyroTcst Te K€ KOMIETCHLUMH (YacTH KOMIIETEHLMH), YTO U B paMKax YyKa3aHHBIX
mucrumivH. OHTaH-Kype TOJDKEH OBITh BEIOpAH U peaan30oBaH B cooTBeTCcTBUU ¢ [lonoxeHnem
0 3a4eTe pe3yJIbTaTOB OCBOEHUS OTKPBITHIX OHJIAWH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHBIMU
opranusanusamu, B PXTY um. J[.M. Menneneesa, NpUHATOro peleHueM YueHoro cosera PXTY
uMm. J[.M. MenneneeBa ot 27.03.2020, mpotokosn Ne 9, BBEJEHHOro B ACHCTBHE MPUKA3Z0M
pexropa PXTVY um. /I.11. Menaeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBiseTcss B COOTBETCTBHHM C TpeOoBaHusAMHU [lojokeHHs O TOpsIKe
MPOBEJICHUSI TOCYAAPCTBEHHOW WTOTOBOM aTTecTallik MO 00pa3oBaTEeNbHBIM MpPOrpaMMaM
BbICILIEr0 00pa3oBaHus — Mporpammam OakajiaBpuaTa, IporpaMMmam CleluaInuTeTa, MporpaMMamM
Maructparypsl B PXTY um. JI.M. Menneneesa, npuHATOro peuieHueM Yyenoro cosera PXTY
uMm. J[.M. MenneneeBa ot 30.10.2019, mpotokosn Ne 3, BBEJEHHOro B ACHCTBHE MPUKA3Z0M
pekropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 No 646A; IlonoxkeHus O BBIITYCKHOMN
KBATH(UKAIMOHHONW paboTe il 00ydarouuxcsi mo oOpa3oBaTelbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpamMMaM OakalaBpuaTa, NporpaMMaM CIEIUAINTETa, MpOorpaMMam
Maructparypel B PXTY um. /.. MenaeneeBa, npuHATOro pemeHueM YdeHoro coera PXTY
uM. JI.1. Menneneea ot 30.10.2019, mporoxon Ne 3, BBEeIEHHOrO B JIEWCTBHE MPUKA30M
pexropa PXTY um. JI.1. Mengeneea ot 14.11.2019 Ne 646A.

K I'MA pomyckatorcst oOydarommecs, He UMEIOIINe aKaJeMHUIeCKON 3a0KEeHHOCTH U B
MOJITHOM 00beMe BeImosiHuBIIKE yueOHbI 11an o OOIT 6akanaBpuata B coorBeTcTBUU ¢ PI'OC
BO mno mnHanpasnenuto mnoxarotoBku 22.03.01 - «MarepuanoBegeHHe M TEXHOJOTHMH
MaTepHAJIOB» MNpPoPuIb «MarepuajioBeleHHEe M TEXHOJIOTMH HAHOMATEPHAJIOB H
HaHocuctem». Jlns mnposenenmss [MA B yHHUBEpPCUTETE €XKErogHO  (OPMHUPYIOTCS
rocyJIapcTBeHHbIE dk3aMeHarnoHHble komuccnn (I'OK) m anemnmsnuoHHbIE KOMUCCHU. TeMBI
BKP otpaxaror akryanbHble MPOOJIEMBbI, CBSI3aHHBIC C HampaBieHHEeM MoArotoBku 22.03.01 —
«MarepuajioBeieHHMe M TEXHOJOIHM MaTepuajoB» mnpopuiab «MarepuajioBegeHue u
TeXHOJOTUM HAHOMATEPHAJIOB U HAHOCHCTEM». YHUBEPCUTET YTBEPXKIACT IMEpPEYCHb TEM
BBITTYCKHBIX KBaJIM(UKAIMOHHBIX pad0T, MpeajaraeéMpix OoOydarmmmcs (Ianee — IepedyeHb
TEM), U JOBOJIUT €r0 JI0 CBEJCHHUS 00YYaIOLINXCsl HE TI03JHEE YeM 3a 6 MECsIIeB /10 aThl Havyaja
rOCyIapCTBEHHOW UTOTOBOM aTTECTAIUU.

Tema BKP nepcoHanbHO I KQXKI0TO 00YYaIOIIETOCs YTBEPKAACTCS MPUKA30M PEKTOPA
[0 yHUBEPCUTETY IE€pe] HA4YaJioM MPEIIUIUVIOMHOM NPAKTUKHA. J[aHHBIM MpHKa3oM
yTBepkaaercs Takke pykoBoautens BKP. Ilepen nauanom BwimomHenus BKP oOyuwarommiics
COBMECTHO C PYKOBOJHWTEJEM COCTaBIJIACT WHIAMBUYaIbHBIM IUIaH MOATOTOBKH W BBINOJHEHUS
BKP, npexycmarpuBaronuii o4epesHOCTb U CPOKU BBITIOJHEHUS] OTIENIbHBIX YacTeld palOoThl.
Tekct mnosichutensbHoM 3anucku BKP  mpoBepsiercss Ha  Hamuuue  HENPaBOMEPHBIX
3auMcTBOBaHMM. [IpoBepka ocymiecTBiusieTcss B COOTBETCTBUM ¢ IlomoxkeHueM o mopsiake
MPOBEPKU BBIMYCKHBIX KBaJU(PUKAUMOHHBIX pPA0OT W HAay4YHBIX JOKJIAIOB 00 OCHOBHBIX
pe3ynbTartax MOATOTOBICHHBIX HAYYHO-KBATM(UKAIMOHHBIX paboT (Aauccepranuii) HA 00BEM
3aMMCTBOBAaHUS W WX pPa3MEIICHHUS B  DIEKTPOHHO-OMOImoreuHoit cucreme PXTY
uM. JI.11. MenneneeBa, npuHATeIM pemeHueM YueHoro cosera PXTY um. .M. Menneneena
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JelcTBHE mnpukazom pekropa PXTY
uM. [I.11. MenneneeBa ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcst Ha OoTKphITHIX 3acenanusax ['DK ¢ ywactuem He MeHee ABYX
Tpereii ee cocraBa. ['paduk 3amutel BKP cocraBnsieTcs mo coriiacoBaHuio ¢ 00ydYaronuMuUcs u
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JIOBOJIMTCS JI0 CBEJICHMsI oOydJaroniuxcs He mo3aHee, 4yem 3a 30 gHeit qo0 Havanma padots ['OK.
Pesynpratel  pabotet DK ompemensitorcss  ONEHKAMU — «OTIUYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYJOBJICTBOPUTEILHO» M OOBSBISIIOTCS B TOT K€ JIE€Hb IOCie
oQOpMIICHHS B YCTAaHOBIIEHHOM IMOPSIKE MPOTOKOJOB 3acemaHuii komuccuil. [lo okoH4WaHuUU
pabotsl peacenarens ['OK cocTaBisieT oTueT o MpojeaHHOM padboTe.

s oOydJaromuxcsi U3 4Yuclia WHBAIHIOB W JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3nopoBbsi ['MA mpoBOOWTCA C yYETOM OCOOEHHOCTEH WX TICMXO(DH3NYECKOTO pPa3BUTHSI,
WHJUBUTyaTbHBIX BO3MOXHOCTEH U COCTOSIHUS 3/I0POBbSI.

[lepeueHb OLIEHOYHBIX CPEICTB BKIIIOUAIOT: KOHTPOJIbHBIE BOMPOCHI U TUIIOBHIE 3a/1aHUS
JUTSE TIPAKTHYECKUX 3aHSATUN, KOHTPOJIBHBIX PabOT, 3a4€TOB U 9K3aMEHOB, IIPUMEPHYIO TEMATHKY
pedepaToB, KypcoBBIX padOT; HWHBIE (GOPMBI KOHTPOJISA, ITO3BOJISIONINE OLCHUTHh CTETCHb
c(hOpMUPOBAHHOCTH KOMIETCHIIUN 0O0ydaromuxcs. OIeHOYHbIE CPECTBA BHIMOJIHEHBI B BHIIE
OTACJBHBIX IOKYMEHTOB, ABJISIOMINXCS HEOTheMIIeMOor YacThio JanHoii OOIT.

locynapcTBeHHass HWTOTOBasi aTTECTAalUs OOYYArOMIETOCS SIBJISETCS O0OS3aTENIbHON
OCYIIECTBIISIETCS  IIOCJIE  OCBOEHHUS IporpaMMmbl OakajgaBpuara B IOJHOM OObeMe.
locynapctBeHHass wWTOroBas aTTecTaldsi BKJIIOYAET TMOJATOTOBKY M 3alIUTy BBITYCKHOM
KBaTM(UKAIMOHHON paboThI (mpuBoauTcs B coorBeTcTBUU ¢ DI'OC BO).

6. Paboune nmporpamMmbl TUCUMILUINH, NpakTuk 1 A

Pabouwne mporpaMMbl AUCIUTUINH, TPpakTHK U [ MA:

WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

duznyeckas KyJIbTypa U CIIOPT

OCHOBBI 5KOHOMHKH U YIPABICHUS IPOU3BOICTBOM

Maremaruka

OO0mast u HeopraHu4ecKasi XUMHUS

Opranuyeckasi XuMust

. Duszuka

10. Dxonorus

11. dusznyeckas xumus

12. UmxenepHas rpaduka

13. [Ipukiiainas MexaHuka

14. DneKkTpoTeXHHUKA U MPOMBIIUICHHAS SJIEKTPOHUKA

15. bezonacHOCTh KU3HEAEATETbHOCTH

16. Uadpopmatuka

17. MaTepuanoBeeHHs U 3alllUTa OT KOPPO3UU

18. Crangaptuzanus u cepTuuKaims

19. KoMno3uImoHHbIe MaTepHaIbl

20. Teopust BEpOSTHOCTEN M MaTEMAaTHYECKasi CTATUCTUKA

21. IlpaBoBeneHue

22. JJaboparopHble pabOTHI MO OPTaHUYECKON XUMUHU

23. HauepraTenbHasi TeOMETPHUS

24. BBenenue B CIIEIIMAILHOCTE

25. JlonoMHUTENbHBIE TTaBbl (PU3UKU

26. AHanuTuuyecKas XuMus U GU3NKO-XUMUYECKUE METO/Ibl aHAJIM3a JJIsl MaTepHalloBEACHUS
Y TEXHOJIOTUH MAaTEepUaJIOB

27. ®u3uKa KOHAECHCUPOBAHHOTO COCTOSTHUS

28. JJaboparopHbie paboThl IO HPU3NYECKON XUMHUH

29. Opranuyeckasi XuMusl 1JIsi HAHOMaTE€pUAJIOB U HAHOCUCTEM

30. KonnouiHast XuMust B TEXHOJIOTUU HAHOMATEPHUAJIOB U HAHOCUCTEM

© 0N U R W
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.
60.

[Ipouecchl n anmapaTbl XUMUYECKOW TEXHOTOTHHU

DU3UKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MATEPHATIOB

I"a3o¢azHble mporecchl NOIy4YeHHss HaHOMAaTepHaloB

CuHTEe3 HaHOYACTHUI] U HAHOMATEPUAJIOB B )KUJKHUX Cpefax

Mertoabl 1 mpUOOPBI A7 U3YUEHUsT HAHOYACTHIl 1 HAHOMATEPHUAJIOB

buonoruueckne HaHOCTPYKTYpPBI

DONeKTUBHbIE JUCIUIUIMHEI 10 (PU3UYECKON KYJIbTYPE U CIIOPTY

Pycckuil s3bIK U KyJIbTypa peuu

Kynbryponorus

BrruncnuTenbHas MareMaTuka B MaTEPUAJIOBEICHUN M TEXHOJIOTMU HaHOMAaTEpUAJIOB U
HaHOCHCTEM

JluckpeTHas MaTeMaTHKa B MaTepUaIOBECHUH U TEXHOJIOTMHY MaTepHaloB

Dusnyeckas XUMHUs OCHOBHBIX IIPOLIECCOB B TEXHOJIOTUH HAHOMATEPUAJIOB
OU3MKO-XMMUYECKUE METOJbl aHalIM3a JUIsl MaTepUaJOBEJEHUS M  TEXHOJIOTMU
MaTEpUaJIOB

OOm1ast XuMHYecKast TEXHOJIOTUS TIPOU3BO/ICTBA HAHOMATEPHAJIOB U HAHOCHCTEM
Cucremsl ynpaBiieHUs IPOLECCAMH TOJIy4CHHs HAHOMATEPUAJIOB

30H0Basi MUKPOCKOIIUS

MeToabl TEPMUYECKOTO aHAJIN3a B TEXHOJIOTUU HAHOMATEPUAJIOB

MeTobl na3zepHoi TUQPaKIuy U U3yYeHUS] HAHOMATEPUAIOB

OU3NKOXUMHS U TEXHOJIOTHS YIIIEPOAHBIX HAHOMATEPUAJIOB

Hanomarepuaiibl 17151 HaIpaBiIE€HHOIO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TokcukoI0rNs 1 HAHOTOKCUKOJIOTHS

MarautHble HAaHOMaTepUabl

OcHOBBI KpUcTaIOrpaduu B TEXHOJIOIMU HAHOMATEPHUAJIOB

TexHuKa Hay4HOT O IepeBoja

I'paMMaTiiKa HHOCTPAHHOT'O SA3bIKA

VY4eOHas mpakTHKa: MPaKTHKA M0 MOJTYYEHUIO MEPBUYHBIX MPOPECCUOHATBHBIX YMEHUN
Y HaBBIKOB, B TOM YHWCJIC€ IIEPBUYHBIX YMEHHUH U HABBIKOB HAYYHO-HCCIIEJOBATEIbCKON
JESATEIBHOCTH

[Tpon3BoacTBEHHAs IPAKTUKA: HAYYHO-HCCIIE0BaTENbCKas paboTa

IIpon3BocTBEHHAs IPAKTUKA: TEXHOJOTNYECKas MPaKTUKa

[IpenaumuiomHas npakTUKa

3ammra BBITYCKHONW KBaIM(UKALMOHHOW palOOoThl, BKIOYAs MOATOTOBKY K 3aIlIUTE U

IpOLEAYPY 3aLUTHI

61. IlepeBoa Hay4HO-TEXHUYECKON JTUTEPATYPBI

62. 'paxxnaHcKas 3al1UTa B YpE3BbIYANHBIX CUTYAIUSIX

63. BBeneHue B MaTeMaTuKy
Bxomsimux B OOIl mo nampaBineHuro noArotoBku 22.03.01 — «MarTepuaJjioBeJeHUe H
TEXHOJOTUM ___ MaTepHAJIOB»  Mpoduib «MartepuaJjioBeJlecHHEe M TeXHOJOIUH

HAHOMATECPHAJIOB M HAHOCUCTEM)», BBITIOJIHCHBI B BUJIC OTACIBHBIX JOKYMCHTOB, ABJIAIOIIUXCS

HeoTheMIIEMOH YacTeio ganHoi OOIT.

S e

7. OueHOYHBbIe MaTepHaJIbI

OneHouHble MaTEpUabl 0 JTUCUUILUIMHAM, pakTukam u ['1A:
HNHocTpaHHBIHN S3bIK

dunocodust

Uctopus

®usnueckas KyJlabTypa U CIIOPT

OCHOBBI 5KOHOMMKH U YIPABICHUS IPOU3BOICTBOM
Maremaruka
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55,

OO61ast u HeopraHudeckasi XuMus

Oprannueckast Xumus

®duznka

DKoJOTHUs

duznueckas XUMUS

WmxenepHas rpaduka

[IpuknagHas MexaHuka

DNEeKTPOTEXHUKA U TPOMBIIIICHHAS 3JIEKTPOHUKA

be3onacHOCTb KU3HEAEATENBHOCTH

WNudopmaruka

MarepuanoBeneHus U 3a11UTa OT KOPPO3UHU

Crangapruzanus u cepTuUKaIUs

KomMmno3unmonnsle Marepuasl

Teopust BEpOATHOCTEN U MaTEMAaTHYECKAs! CTATUCTUKA

[IpaBoBeneHue

JlaboparopHbie pabOThI 10 OPTaHUIECKON XUMHUH

Haueprarenbnas reomeTpus

Beenenue B crienimaibHOCTD

JlononHUTENbHBIE TIaBbl (PU3UKU

AHanuTHYeckas XuMus 1 GU3NKO-XUMHUYECKHUE METOJIbI aHAIIN3A Il MaTePUAIIOBEACHHUS
Y TEXHOJIOTHH MAaTEepUajIoB

du3nka KOHJEHCUPOBAHHOTO COCTOSHUS

Jlaboparopnbie paboOThI MO HU3UIECKON XUMHUH

Oprannueckast XMUMHS AJi1 HAHOMAaTEPUAIOB U HAHOCUCTEM

KonnongHas xuMus B TEXHOJIOTMM HAHOMATEPHUAJIOB M HAHOCUCTEM
[Ipoueccol n anmapaTbl XUMUYECKOW TEXHOJIOTHU

PU3HKO-XNMHUSI HAHOCTPYKTYPHUPOBAHHBIX MAaTE€PUAJIOB

I"a3oda3zubie mpolecchl MOMyUYeHUs HAHOMATEPHAIOB

CuHTE3 HAHOYACTHUI] U HAHOMAaTEPHAJIOB B JKUJKHUX Cpelax

MeTos! 1 IpUOOPHI 171 H3yUEHUsT HAHOYACTHIl U HAHOMATEPHAJIOB
buonornueckre HAHOCTPYKTYpBI

DNEKTUBHBIE TUCIUTIUIAHEI 10 GU3NYECKON KYIbTYPE U CIIOPTY

Pycckuii s3bIK ¥ KyJIbTypa peun

KynsTyponorus

BrruucnurenbHas MareMaThka B MaT€pUalIOBEACHUN U TEXHOJIOTMM HAHOMATEpPUAIOB U
HAaHOCUCTEM

JluckpeTHas MaTreMaTHKa B MaT€pUAIOBEICHUH M TEXHOJIOTMH MaTEPUAIIOB
duznueckass XMMHUSI OCHOBHBIX MPOLIECCOB B TEXHOJOTMH HAHOMATEPUAJIOB
@U3NKO-XMMHUYECKHE METOAbl aHajau3a JUIsl MAaTepUajJoBEACHUS M  TEXHOJIOTUHU
MaTepHuaoB

OO61as XuMHYecKasi TEXHOJIOTHsI POU3BO/ICTBA HAHOMATEPHAIOB M HAHOCUCTEM
Cuctembl ynpaBieHHs IPOLECCaMU MOTYyYEHUsI HAHOMATEPHaJIOB
30HA0BasE MUKPOCKOMUS

Metoabl TEPMUYECKOTO aHAIN3a B TEXHOJIOTMH HAHOMATEPHAJIOB

MeTtoas! nazepHOi AUQPPaKIUK U U3yUEHHUs] HAHOMAaTepraioB
OU3NKOXUMHS U TEXHOJIOTHUS YTIIEPOIHBIX HAHOMATEPUAJIOB
Hanomarepuansl 1J1s1 HANPaBJIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TOKCUKOJIOTUSI U HAHOTOKCUKOJIOTHSI

MarsuTHble HaHOMATEepUabI

OcHOBBI KpUCTAIUIOTpaUK B TEXHOJIOTHH HAHOMATEPUAJIOB

TexHuka Hay4HOTO MepeBo/ia

['pammatrika HHOCTPAHHOTO SI3bIKA
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56.

57.
38.
59.
60.

61.
62.

VYyeOHas mpakTUKa: MPaKTHUKA 10 TMOJYYCHUIO TIEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUI
Y HaBBIKOB, B TOM YHUCJI€ MEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-HCCIIEIOBATEIbCKON
JIeSITEILHOCTH

[TpousBoicTBEHHAS IPAKTHKA: HAYYHO-UCCIIEIOBATENbCKast paboTa

[IponsBoaCcTBEHHAS MPAKTUKA: TEXHOJIOTUYECKAs MPAKTHUKA

[IpennumioMuas mpakTuka

3ammTa BBITYCKHOW KBadU(UKAIMOHHOW pabOTHI, BKIIOYAs IMOJATOTOBKY K 3allUTe M
MPOLEAYPY 3aLUThI

[TepeBo HAYYHO-TEXHUYECKOM JTUTEPATYPBI

['paxxnanckas 3ammra B Ype3BbIYAWHBIX CUTYALUSIX

63. BBegeHue B MaTeMaTHKY
Bxoassimux B OOIl mo nampaBiaenuto noarotoBku 22.03.01 — «MartepuajioBeaeHne u
TEXHOJOTHH  MATEPHAJIOB»  NpoduiL «MarepuaJjioBeieHe  H  TEXHOJOTHH

HAaHOMATECPHUAJIOB H HAHOCUCTEM), BBITIOJTHEHBI B BUJAC OTACIBHBIX JOKYMCHTOB, ABJIAIOIIHUXCSA

HeoTheMIIeMoHt yacTeio JapHou OOI].

WX R WD —
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27.
28.
29.
30.
31.
32.

8. Meroauyeckue MaTepuaJibl 10 JMCHUILIMHAM, npakTukam u 'HA

Mertonuueckue MaTeprabl Mo JUCHUIUIMHAM, TpakTukaM u ['MA:
WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

®dusnyeckas KyJbTypa U CIIOPT

OCHOBBI 5KOHOMHKH U YIPABICHUS TPOU3BOICTBOM

Marematuka

OO0mas u HeopraHu4ecKasi XUMHUS

Opranuyeckasi XuMust

dusuka

. DKOJIOTHs

. duznyuecKast XuMus

. Umxenepnas rpaduka

. IIpukiiannas MexaHnuka

. DNEeKTPOTEXHUKA U IPOMBILIUIEHHAS JIEKTPOHHUKA

. be30nacHOCTh )KU3HENEATEIbHOCTH

. UadopmaTuka

. MarepuanoBeeHus 1 3amuTa OT KOPPO3UU

. CranmapTuszanus u cepTupuKanus

. Komno3unnoHHbeie MaTepHraibl

. Teopust BeposITHOCTEN M MaTeMaTHYECKasi CTATUCTUKA
. IIpaBoBenenue

. JJabopatopHbIie pabOTHI IO OPTaHUYECKOU XUMUHU

. HaueprarenbHas reomeTpus

. BBenenue B crielinaabHOCTE

. JlonomHUTENBHBIC TIIaBBl (PUBUKH

. AHanuTH4ecKast XUMHsI M (PU3UKO-XMMHUECKHE METO/bl aHaIK3a Ul MaTepruaioBeICHUS

Y TEXHOJIOTUH MAaTEepUaJIOB

®u3uka KOHACHCUPOBAHHOTO COCTOSIHUS

Jlaboparopubie paboThI 10 GUINYECKON XUMUU

Opranuueckasi XuMust JJ11 HAHOMaTEepPHaIOB M HAHOCUCTEM
Konnounnas xumus B TEXHOJIOTMH HAHOMATEPUATIOB M HAHOCUCTEM
[Ipoueccrl n anmapaTbl XUMUYECKOW TEXHOIOTHHI

DU3NKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB
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33
34
35
36

37.
38.
39.
40.

41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.

53

54.
55.
56.

57.
58.
59.
60.

61.
62.

. T'azo(asnble npouecchl nosryuyeHus HAHOMaTepUanaoB

. CuHTE3 HAaHOYACTHIl 1 HAHOMATEPHUAJIOB B JKUIKUX CPEAAX

. MeTons! 1 npuOOpsI U1 N3y4eHHs] HAHOYACTUL 1 HAHOMAaTEepUaJIOB

. Buonornyeckue HAaHOCTPYKTYpbI

DONeKTUBHbIE JUCIUIUIMHBI IO (PU3NYECKON KYJIbTYPE U CIIOPTY

Pycckuil s3bIK U KyJIbTypa peuu

Kynbryponorus

BoruncnuTenbHas MareMaTuka B MaTEPUAJIOBECHUN M TEXHOJIOTMU HAaHOMAaTEpUAJIOB U
HaHOCHCTEM

JluckpeTHas MaTeMaTHKa B MaTepUaIOBEEHUM U TEXHOJIOTMHY MaTepHaloB

dusnyeckas XMMHUs OCHOBHBIX IIPOLIECCOB B TEXHOJIOTUH HAHOMATEPUAJIOB
@OU3UKO-XMMUYECKUE METOJbl aHalIM3a JUIsl MAaTepUaJIOBEJEHUS M  TEXHOJIOTMU
MaTEpUaJIOB

OOm1ast XuMHYecKast TEXHOJIOTUS TIPOU3BO/ICTBA HAHOMATEPHAJIOB U HAHOCHCTEM
Cucremsl ynpaBiieHUs IPOLECCAMH TOJIy4CHHs HAHOMATEPUAJIOB

30H0Basi MUKPOCKOIIUS

MeToabl TEPMUYECKOTO aHAJIN3a B TEXHOJIOTUH HAHOMATEPUAJIOB

Metobl na3zepHoi TUQPaKIUH U U3yYeHUS] HAHOMATEPUAIOB

OU3NKOXUMHS U TEXHOJIOTHS YIIIEPOAHBIX HAHOMATEPUAJIOB

Hanomarepuaiibl 17151 HapaBiIE€HHOIO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TokcukoI0rNs 1 HAHOTOKCUKOJIOTHS

MarautHble HAaHOMaTepUabl

. OcHOBBI KpHcTaJIOrpaduu B TEXHOJIOTUH HAHOMATEpUaIoB

TexHMKa Hay4HOTO IepeBoja

I'paMMaTiKa HHOCTPAHHOT'O SA3bIKA

VY4eOHas mpakTHKa: MPaKTHKA 10 MOJTYYEHUIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHHUN
Y HaBBIKOB, B TOM YHWCJIE NIEPBUYHBIX YMEHHUH U HABBIKOB HAYYHO-HCCIIEJOBATEIbCKON
JeATEIbHOCTH

[Tpon3BoacTBEHHAs MPAKTUKA: HAYYHO-HCCIE0BAaTENbCKas paboTa

IIpon3BocTBEHHAs IPAKTUKA: TEXHOJOTNYECKas MPaKTUKa

[IpenaumuiomHas npakTUKa

3ammTa BBITYCKHOW KBaNMM(UKALMOHHOM palOOoThl, BKIOYAs MOATOTOBKY K 3aIlIUTE U
IPOLEAYPY 3aIUTHI

IlepeBoa HAYYHO-TEXHUYECKOU JTUTEPATYPBI

I'paxxnanckas 3ammTa B Ype3BbIYAUHBIX CUTYALUSIX

63. BBeneHue B MaTeMaTuKy
Bxomsimux B OOIl mo nampaBiaeHuro noArotoBku 22.03.01 — «MarTepuajioBeJleHUe H
TEXHOJIOTHH _ MATEPHAJIOB»  NpoduinL «MaTepHuajoBeaeHe ¥ TE€XHOJOTHH

HAHOMATECPHAJIOB M HAHOCUCTEM», BBIIIOJIHCHBI B BUJAC OTACIBHBIX JOKYMCHTOB, ABJIAIOIIUXCSA

HeoTheMIIEMO YacTeio ganaoi OOI1.
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Ipuiaoxenus

Mampuya KomnemeHnyuil no HAnNPasIeHUIO NOO20MOEGKU OAKANAEPO8 no Hanpaesnenuro noocomoeku 22.03.01 «Mamepuanosedenue u
MexHOo102UuU Mamepuanosy npoguis «MamepuanogedeHue U MeXHOI02UU HAHOMAMEPUATI08 U HAHOCUCHIEM).

OO6ue-

IpodeccronanpHpIC
npodeccroHaNbHbIE

OMITETCHIINT OOLIEKYIbTYPHEIC

" DI RN

OK-1
OK-2
OK-3
OK-4

HanmenoBanu
JUCLMITINHEI

OK-6
OK-7
OK-8
OK-9

OIIK-1

oIl

oIl

oIl

oI
TIK-1
TK-2
IK-3
TK-4
IK-5
TK-6
TK-7
TK-8
TK-9

TIK-10

TK-11

TIK-12

TK-13

TK-14

TK-15

TK-16

4
o
+

MHocTpaHHBIH SI3BIK

Dunocodus + +

HUcTopus +

duznyeckas KyJIbTypa 1
CHOpT

OCHOBEBI PKOHOMHKH K1
yIpaBJICHUS POU3BOICTBOM

MaremaTtuka

OO1mas 1 HeopraHuyeckas
XUMHUS

Opr AHNUYCCKas XUMUA + +

dusuka +

DKOIOTHA

Dusnueckass XUMUs +

WnxenepHas rpaguka

Bba3oBas gacth

[+ +] + [+

HpI/IKJ'IaI[HaH MCXaHHKa

DNEeKTPOTEXHUKA
Y IIPOMBIIIUICHHAS +
JJIEKTPOHHUKA

+
+

MK-17

bezomacHocTh
JKM3HEIESITEILHOCTH

HNuadopmaTrka +

MarepuanoBeaeHus U 3aluTa
OT KOPPO3HH

CraHgapTu3anus u
cepruduraryst

Komno3uiinonHbeie MaTepralibl + | +




HanmenoBan
MCIATUIMHEL

OO011eKyIbTypHBIC

O0me-
npoheCCHOHATBHBIC

IIpodeccronanpHbIC

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5

[K-1

[1K-2

IK-3

TK-4

[K-5

[1K-6

IK-7

IK-8

I1K-9

TIK-10

IK-11

IIK-12

IIK-13

IK-14

IIK-15

IK-16

MK-17

BanuaTurHAg 4acTh

O06s13aTenbHbIE QUCIIATUINHEI

Teopust BeposiTHOCTEH U
MaTeMaTHYecKasi CTATUCTHKA

+

IIpaBoBeneHue

JlaboparopHbie paboThI 1O
OpraHu4yecKo XUuMHUHU

HauepraTtenpHas reomeTpust

BBenenue B crienmaibHOCTh

JIONOTHUTE IbHBIE TJIABBI
(bu3uKu

AHanuTHYECKas XUMHUS U
(PMBHKO-XUMUYECKHE METOIbI
aHanM3a I
MaTepHagoBeIeHUs U
TEXHOJIOTUU MaTEepHaJIOB

®dusnka KOHACHCHUPOBAHHOI'O
COCTOSHHA

JlaGopaTtopHsie paboThI IO
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CIPABOYHWK KOMNETEHLIAA

YuebHbiii nnaH Gakanaspuara '220301-00-20-1234-341685_MarepranoeepeHue_HaHomaTepuanos.pix', kog vanpasnenus 22.03.01, roa Hakana noaroTosku

WHpexc [ ConepxaHve | Tun
OK-1 crnocobHOCTb MCMONBb30BaTh OCHOBLI (UNOCOCKUX 3HAHMIA Ans (POPMUPOBAHNS MUPOBO33PEHUYECKOIA NO3MLVK OK
51.6.02 dunocodus
52.B.04(Na) MpeanunnoMHas npakTvka
53.5.01 3almTa BLIMYCKHOI KBanugrKaLMoHHOI paboTel, BKAIOYas NOArOTOBKY K NpoueAype 3alyTbl M NPOLEAYPY 3atvuThl
OK-2 CMOCOBHOCTL @HaNU3MPOBaTh OCHOBHBIE 3Tarbl U 3aKOHOMEPHOCTW MCTOPUYECKOro passuTus obLiecTsa ANg GOpMUPOBAHNS MPadkAaHCKON No3vLvK oK
B1.5.03 Uctopua
b2.B.04(MNa) MpeaaunnoMHas nNpakTuka
B3.5.01 3awumTa BLINYCKHON KBaMdMKaUMOHHOI paboThl, BKTIOYas MOATOTOBKY K NpOLeAype 3alMThl U NPOLEAYpY 3aliyThl
OK-3 Crnoco6HOCTb MCMOMB30BaTb OCHOBbI SKOHOMUYECKMX 3HaHWI B pasinyHbiX cepax AesTenbHOCTH OK
Bb1.B.05 OCHOBb! SKOHOMUKU W YNPaBeHUa NPOU3BOACTBOM
B2.B.04(Ngn) MNpenavnaoMHasn npakTuka
B53.6.01 3awmTa BbINYCKHOW KBanunkaunoHHoi paboTbl, BKIOYEA NOATOTOBKY K NpOLEAYpe 3almTbi U NPOLIeAypY 3aLMThi
OK-4 CrnocoSHOCTL MCMONBL30BaTh OCHOBLI MPaBOBbLIX 3HAHUI B pasnuuHbIX cdepax AeaTeNbHOCTH OK
B1.6.20 MNpasoBepexne
52.B.04(Ng) MpeasvnnoMHas npakTuka
B3.6.01 3almTa BbINYCKHOW KBanudukaLuMoHHO! paGoThl, BIIOYAA NOArOTOBKY K Npoueaype 3aliyThl U NPOUEAYPY 3aLMTH
OK-5 cnocoGHogb K KOMMYHUKaLUK B YCTHOIM ¥ nCbMEeHHO (POpMax Ha PYCCKOM M MHOCTPaHHOM $i3bIKax ANs PelleHWs 3aa4 MEXUTMHHOCTHOTO U MEXKYNbTYPHOIO OK
B3aUMOAENCTBYS
b1.5.01 WMHOCTpaHHbIA A3bIK
b51.8.4B.01.01 PyccKuit AI3bIK M KyNbTypa peyu
b1.B.A4B.01.02 KynsTyponorus
51.B.A1B.09.01 TexHrKa Hay4yHOro nepesosa
B61.B./1B.09.02 paMMaTNKa MHOCTPAHHOMO A3bIKa
52.B.01(Y) Yye6Has NPaKkTvKa: NPaKTUKa 1o MosyueHuo NePBUUHLIX NMPodeccHOHaNbHLIX YMEHMIA U HABLIKOB, B TOM YMC/IE MEPBUY4HBIX YMEHUIA 11 HABBIKOB HAY4HO-UCCNEN0BATENbCKOIH AEATENBHOCTH
B62.B.02(H) Mpon3BOACTBEHHANA NPaKTUKA: HAYYHO-MCCRENOBATENbCKAA paboTa
B2.B.03(N) Mpou3BoACTBEHHAA NPaKTUKa: TEXHONOrMYecKas NpakTuka
B2.B.04(Na) MpepavnnioMHan NpakTUKa
b3.6.01 3aluTa BLINYCKHOW KBanuUKaLWOHHOI paboTbl, BK/IOYAA NOAFOTOBKY K MPOLEAYPE 3aLUTH U MpoLeAypY 3aluyThl
9TA.B.01 fepeBoa HAay4HO-TEXHWUECKON IUTEPaTYpb
OK-6 cnocobHOCTb paboTaTk B KONNEKTUBE, TONEPAHTHO BOCNPUHUMASA COLMUANbHBIE, ITHUYECKUE, KOH(ECCUOHANBHBIE U KYNLTYPHLIE pasnnuua OK
b1.B.02 dunocodus
51.6.08 OpraHuueckasn xuMmst
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CMPABOYHUK KOMMETEHLWN
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| Wnaexe Copepxaxue Tun

B2.B.01(Y) Yye6Han NpaKTvKa: NPAKTUKA N0 NOSYHEHWIO MEPBUYHbIX NPOHECCUOHANbHBIX YMEHWIi Y HaBLIKOB, B TOM UMCSIE NEPBUYHDBIX YMEHMiA M HABLIKOB HAYUHO-MCCNE/IOBATENLCKON AEATeNbHOCTU
B62.B.02(H) NMpor3BoACTBEHHAR NPAKTUKA: HAY4HO-UCCNEA0BaTE/bCKAsA pabota
B52.B.03(M) Mpon3BoaCTBEHHAA NPAKTUKA: TEXHOMOMMYECKasn NpakTuka
52.B.04(Np) MNpeaaunnoMHas NpakTuka
b3.6.01 3auyTa BbIMYCKHOI KBanudUKaUMOHHOM paboTbl, BK/IIOYaA NOAFOTOBKY K NpoUeaype SalluThl U npoueaypy 3aluTbl

OK-7 CroCcOBHOCTL K CAMOOPraHK3aLun U camoobpasoBaHuio OK
b1.6.04 dusnueckan KynbTypa u crnopt
b1.6.08 OpraHuyeckas Xumms
b1.6.14 DNeKTPOTEXHWKA U NPOMBILLIEHHAA INEKTPOHWKA
b1.B.04 BsepeHue B CNELHAIBHOCTE
b1.B.17 DNEKTUBHBLIE AUCLMNANHBI MO U3MUECKON KYNLTYPe W CropTy
62.B.01(Y) Yue6Has npaKTMKa: NPaKTHKa No MOMyHEHMIO NEPBU4HBIX NPOGECCHOHANBHBIX YMEHHI U HABLIKOB, B TOM YHMCNE NEPBUUHbIX YMEHWIi 1 HABLIKOB HAY4HO-WCCIEAOBATENBLCKOM ACATENBHOCTU
b2.B.02(H) Mpou3BOACTBEHHAA NpaKTUKa: Hay4HO-UCCNea0BaTeNbCKast pa6ota
B52.B.03(MN) Mpou3BOACTBEHHANA MPAKTMKA: TEXHONMOFMYECKas NPAKTUKa
62.B.04(Na) MNpeaavnnoMHan npaKTuka
53.6.01 3awyTa BoiNYCKHOI KBanMGMKALMOHHOI paboTbl, BIIIOYas MOATOTOBKY K NPOLEAYPE 3alLUTLI U NPOLEAYPY 3alUuTHI

OK-8 CnOcoBHOCTb UCTONB30BaTh METOAB! M CPEACTBA (PU3NUECKOI KyNbTYpbl ANna obecrneyeHus MONHOLIEHHOM CoLManbHOM 1 NPOeCCUOHaNbHOMN AEATENLHOCTH OK
b1.6.04 dusmnyeckas KynbTypa v cnopt
b1.B.17 DAEKTUEHbIE AUCLIMNANHE NO (PU3NUECKOIN KyNbTYPE U COpTY
52.B.04(Ng) MpeaavnnoMHas NpakTMka
b3.6.01 3awmTa BbINYCKHOI KBanMdUKaLMOHHOI paboTe!, BKlouas NOArOTOBKY K Npouedype 3aluTLl 1 Npoueaypy 3awuTs!

OK-9 FOTOBHOCTb MOMb30BaTLCS OCHOBHbIMWA METOAaMM 3aLLUTLl MPOVM3BOACTBEHHOrO NEPCOHanNa U HacesleHns OT BO3MOXKHBIX NOCNeACTBMIA aBapuii, KaTacTpod, CTUXUIAHBIX oK

6encTenn

b1.B.15 Be30NacHOCTb U3HEAEATENbHOCTH
B2.B.03(M) Mpou3BoACTBEHHAR NPAKTUKA! TEXHONOrMYECKan NpakTuka
52.B.04(NA) MpeaavnnoMHan npakKTuka
B3.5.01 Sauwra BLIMYCKHON KBanMdNKALUMOHHOI paGoThl, BKIIOYAs MOArOTOBKY K Npoueaype 3allMThl U NPOUSAYPY 3aUuTLl
$TA.B.02 paxxpaHckan 3auuTa B ype3BbivaiiHbIX CUTYaLmMax

OnK-1 cnocobHOCTE pewwaTh CTaHAapTHbIe 3a4a4u npodx‘a’ccmHaanoﬁ AEATENLHOCTY Ha OCHOBE VIHCbOpMauVIOtIHOﬁ 1 6nbnuorpadmnueckoit KynbTypbl C NPUMEHEHNEM OnK

MH(OPMALIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTWM U C YHETOM OCHOBHbIX Tpebosanvii H(OPMaLMOHHO! 6e30MacHOCTH

b1.B.16 MHopMaThKa
b1.8.A4B.02.01 BbluMCMTENbHAA MAaTEMaTHKa B MaTepuanoBeAeHn U TEXHONOrMKM HaHoMaTepuanoe N HAHOCHCTEM
51.B.AB.02.02 JcKkpeTHas MaTeMaTuka B MaTepUanoBeAeHUH U TEXHONOTMN MaTepUanos
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WHAeKC Cozepxanve Tun |
B2.B.01(Y) YuebHas npakTKa: NPaKTMKa MO NOYYEHHIO NEPBUYHLIX NPO(ECCHOHANBHBIX YMEHMIA U HABLIKOE, B TOM YUCNE NEPBUYHBIX YMEHUN U HABLIKOB Hay4HO-UCCNeA0BATEALCKON AEATENBHOCTU
B2.B.02(H) Mpov3soaCTBEHHaA NpaKTHKa: HayuHO-UCCneaoBaTenbckas patoTa
52.B.03(M) Mpon3BoACTBEHHAA MPAKTUKA: TEXHONOTUYECKas NPaKTUKA
52.B.04(Na) MNpeaaunnomMHan npakT1ka
53.5.01 3awmTa BLINYCKHON KBanndmKauoHHol paboTkl, BKMIOYas MOAFOTOBKY K NPOLEAYPE 3aLUMTLI M MPOLEAYPY 3aluuTbl

ONK-2 CnocoGHOCTL UCMONb30BaTh B NPOMECCUOHANLHOM ASATENLHOCTY 3HaHUS O NOAXOAAX U METOAAX NOMYUYEHUS PE3YNLTATOB B TEOPETULECKUX U IKCTIEPUMEHTANBHBIX OnK
nccneaoBaHusx
b1.6.07 O6Lasn U Heoprasuyeckas XUMuUs
51.6.09 duzuka
B61.b.11 Pu3nUecKasn xuMus
B1.6.17 MartepuanosefeH1e u 3alwmTa oT KOppo3nu
B1.5.19 KomMRo3uuroHHble MaTepuanbi
51.B.06 AHanUTU4eCKas XUMUA 1 (DU3NKO-XMMUUECKHE METOAbI aHanu3a Ans MaTepuasoBeieHs U TeXHONOMY MaTepUanos
b1.B.07 ®u3nKa KOHAECHCUPOBEHHOMO COCTOAHUSA
B51.B.08 J1abopaTopHble paboTbl No U3UUECKoN XUMUn
B51.B.10 KonnonaHas xuMus 8 TEXHONOMMY HAHOMATEPHUANOB U HAHOCKUCTEM
B1.B.A1B.03.01 dusnueckas XMMUA OCHOBHBIX MPOLIECCOB B TEXHONOIUW HAHOMATEPUanos
B1.B.4B.03.02 DU3NKO-XMMNHECKUE METOALI aHan13a AfNs MaTePUanoBeicHU U TEXHONOMMM MaTepuanos
b2.B.01(Y) Yue6Han npakTUka: NpakTUKa Mo NOSYHEHWIO NePBUUHbLIX NPO(ECCUOHANBHLIX YMEHWUU U HABLIKOB, B TOM YMC/ e NEPBUYHBIX YMEHWUI 1 HABLIKOB Hay4HO-UCCIei0BaTENBCKOM AEATENLHOCTH
52.B.02(H) [pon3BOACTBEHHAA NPAKTUKA: HayYHO-UCCHeAoBaTeNbCKas paboTa
B52.B.04(Mpn) MpeaarnnOMHan NpaKTrka
Bb3.5.01 3awwmTa BbiNYCKHOIN KBanudWKaUMOHHOI paGoTel, BIIIOYas MOATOTOBKY K APOUEAYPE 3aluuThl U NPoueaypY 3aluyTh
OrnK-3 FOTOBHOCTb NPUMEHSATb (hyHAGMEHTAbHLIE MaTeMaTUYECKNE, ECTECTBEHHOHAYYHBIE U OBLIEUHKEHEPHBIE 3HAHUA B NPO(ECCUOHaNBHON AESTENBHOCTM OnK
51.6.06 MaremMaTtuka
B1.6.07 O6Lwas ¥ HeopraHMYeckan XMMHUs
b51.5.08 OpraHuyeckas xumMus
B1.5.09 DdusmKa
B1.5.10 Skonorua
b1.B.11 duanveckas xumua
b1.5.12 NxeHepHas rpaguka
b1.6.13 MNpuknanHas MexaHuka
b1.b.14 IneKTpoTeXHUKa 1 NPOMbILLIEHHANA SNEKTPOHUKA
b1.B.17 MarepuanoseaeHue 1 3awmra oT KOPPO3UU
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| WHpexc Copiepxanue Tun |
bl1.b.18 CranaapTusaums u ceptudukauma
b1.6.19 KoMno3uumoHHbIe MaTepuansi
51.8.01 Teopus BEPOSTHOCTEN U MaTeMaTudeckas CTaTUCTUKA
b51.B.03 HauepTaTtensHas reoMeTpus
B1.B.05 [AononHutenbHble rasbt GU3NKN
b1.B.06 AHanuTHecKas XUMUA 1 UINKO-XUMUYECKME METOAL! aHanu3a Ana MaTepuanoseaeHus ¥ TEXHONOMUM MaTepuanos
B1.B.07 PU3MKa KOHASHCMPOBAHHOrO COCTOAHUA
51.8.08 Na6opaTopHble paboTel N0 PU3UUECKON XMMUK
B1.B.10 KonnouaHas xuMus B TEXHONOMMY HAHOMaTepUanoB U HAHOCUCTEM
b1.B.11 Mpouecch 1 annapaTbl XMMUYECKOIt TEXHONOTVUK
b1.B.16 buonoruyeckme HaHOCTPYKTYPh!
B51.B.4B.02.01 BuiuucnuTensHaa MaTeMaTvMka B MaTepuanoBefeHUn U TeXHONONMK HaHOMaTepUanoB U HaHOCUCTEM
51.8.AB.02.02 AvckpeTHas MaTeMaTvka B MaTEPUaNoOBEIEHUH W TEXHONOTUW MaTepuanos
b1.B./1B.03.01 dusmnueckas XMMUA OCHOBHLIX NPOLIECCOB B TEXHOAONMM HAHOMaTepuanoB
51.8.41B.03.02 DU3NKO-XMMUYECKME METOAbI aHANW3a AN MaTepuanoBefeHHUs N TEXHONOrMU MaTepranos
51.B.13B.04.01 ObLias XxMMUYeCKas TeXHONOMMA NPOM3BOACTBAa HAHOMaTEPUanoB U HAHOCUCTEM
b1.B.AB.04.02 CucreMbl YNpas/ieHna XMMUKO-TEXHONOMMYECKMMU npoueccamMm
B2.B.01(Y) YyebHas npaKTika: NPaKTUKA Mo NOMYHEHNIO NEPBUHHBIX NPOHECCUOHANLHBIX YMEHUIA U HABLIKOB, B TOM YUCHE NEPBUYHBIX YMEHUI U HABLIKOB HAY4HO-UCCEAOBATENLCKON ACATENBHOCTYU
B2.B.02(H) Mpou3BOACTBEHHAA NPaKTUKa: HayuHO-UcCneaoBaTenbekas paboTa
52.B.04(MNn) MNpeasvnnoMHasn NpaxkTuka
63.5.01 3aluTa BbiNYCKHOU KBanuhuKauvoHHOW paboTbl, BKIIOYAs MOAFOTOBKY K ApoOLeAype 3almTh U NpoLeaypy 3almThl
&TA.B.03 BeepeHne B MareMaTuKy
OlnK-4 CNOCOBHOCTL CoUeTaTh TEOPUIO U NPAKTUKY ANA PELLSeHUs WHIKEHEPHbLIX 3aaaY OnK
B51.6.08 OpraHudeckas XuMus
b1.6.12 WrxeHepHas rpacuka
b1.6.13 MNpuknaaHas MexaHuKa
b1.6.14 INeKTpOTEXHUKA W MPOMBbILAEHHAs SNEKTPOHNKA
b1.5.17 MaTepuanoBeaeHne 1 3aluuTa OT KOPPO3nUK
651.6.18 CraHpgapTvzauma U cepTuduKauus
51.B.03 HauepTaTtenbHas reoMeTpus
b1.B.11 Mpouecchl ¥ annapaTbht XMMUYECKOI TEXHONOTUK
B2.B.03(M) Mpou3BoACTBEHHANA NPaKTMKa: TEXHONOMMUECKan NpaKTKa
B2.B.04(Nn) MpeaaunaoMHaa NpaKTuka

CrpaHnua 4 n3 9



CMPABOYHWK KOMIMETEHLAN

YuebHbii nnaH Gakanaspuara '220301-00-20-1234-341685_MavepuanoseeHne_HaHomatepuanos.plix', koA HanpasneHus 22.03.01, roa Havana noaroToBKn

f Unaexc Conepxanue | Tun
153.5.01 3awpTa BLINYCKHOI KBanuUUKaALIMOHHOIA paBoThl, BIAICUAA NOAFOTOBKY K npoLeAype 3aliuTsl U NPOLEAYDY 3alyTH
OnK-5 CrOcOBHOCTb MPUMEHATE B NPAKTUUYECKON ACATENBHOCTM NPHUHLMMG! PALMOHANBHOIO UCMOML30BAHNA NPUPOAHLIX PECYPCOB U 3aLLUTI OKpyaioLueit cpeab OnK
61.6.10 Skonorus
B2.B.04(Mn) MpeanvnnioMHan NpaKTUka
B3.5.01 3auuTa BbINYCKHOI KBanudvkauuoHHo! paboThl, BIUTIOYas NOArOTOBKY K Npoueaype 3aluTsl U NPOLEAYPY 3alUMTbI
@n JAEATeNbHOCTU:  HayYHO-MCCNeA0BaTeNbCKas U PacueTHO-aHaIMTUYeCKan
MK-1 €NocobHOCTb ucronb308aTh coBpeMeHHble MHGOPMALIMOHHO-KOMMYHUKALIMOHHbIE TEXHONOrvM, rnobanbHbie MHhOpMaLMOHHbIe pecypebl B Hay4HO-WUCCNEeAoBaTEeNLCKOMN MK
1 PacUETHO-aHANMUTUYECKON AeATENLHOCTM B 06NnacTu MaTepuanoBeaeHus U TEXHONOrMU MaTep1asnos
51.8B.04B.01.01 Pyccikuii Ai3biK U KynbTypa peuu
B1.8.4B.01.02 KynbTyponorus
b1.B.AB.02.01 BbluMcnuTenbHasA MaTeMaTuKa B MaTepuanoBefeHun U TEXHONOrMi HaHOMaTepuanos U HAHOCHCTEM
B51.B.4B.02.02 [luckpeTHas MaTeMaTiika B MaTepuanoseileHu U TeXHONoruu MaTepuanos
B2.B.01(Y) Yye6Haa NpakTvka: NpaKTvka no NoMyYeHUIo NeEPBUUHLIX NPOodeccMoHanbHbIX YMEHU#i 1 HABbIKOB, B TOM YUC/IE MEPBUUHBIX YMEHWUIA N HABbIKOB HayYHO-UCCNEAoBaTeNLCKON AEATEbHOCTY
52.B.02(H) Mpon3BO/ACTBEHHas MPaKTUKa: Hay4HO-UcCneaoBaTe/bekan paboTa
52.B.04(MNg) MpeAsunnoMHan NpaKTUKa
B3.6.01 3awmTa BbIMYCKHON KBanmdukaumuoHHoi paboTsl, BKAIOMas NOArOTOBKY K NpoueAype 3allivTbl M NpoLeaYpY 3aliuThl
CMOCOBHOCTb OCYLLECTBNATL CHOP AaHHbIX, M3y4aTh, aHaNM3NpoBaTh # 0606WaTL HAYYHO-TEXHNYECKYIO nH(OPMALMIO NO TEMATUKE UCCAEAOBaHUs, paspabaTke U
NK-2 MCMOMb30BAHUIO TEXHUUYECKOWA IOKYMEHTALMK, OCHOBHbIM HOPMAaTUBHBEIM JOKYMEHTaM MO BOMpacaM VHTENNEKTYanbHOM COBCTBEHHOCTH, NOArOTOBKE AOKYMEHTOB K nK
MaTeHTOBaHWIO, O(hOPMNEHUIO HOY-Xay
B1.B.01 Teopusi BEPOATHOCTEN N MaTEMaTUYECKAA CTAaTUCTUKA
b1.B.04 BeepeHue B CrneumnanbHOCTbL
b1.B.12 ®U3NMKO-XMMHNA HAHOCTPYKTYPUMPOBaHHLIX MaTepuanos
51.8.48.07.01 HaxomaTepuanbl Ana HanpasAEHHOTO TPAHCMOPTa NEKAPCTBEHHBIX BELECTB
Bb1.B.AB.07.02 TOKCHMKONOTrWUSA U HAHOTOKCUKONOTUA
B51.B.AB.09.01 TexHvKa HayuHoro rnepeeoaa
51.B.718.09.02 FpaMMaTiKa MHOCTPAHHOTO fI3blka
52.B.01(Y) YyeGHas NpaKTvKa: NpakThKa fo NoYHEHUIo NEPBNYHLIX NPOECCUOHANBHDIX YMEHUI| N HaBbLIKOB, B TOM YMUCNIE MEPBUUHBIX YMEHUIA N HABLIKOB Hay4HO-UCCNEAOBaTENbCKOIN AATENLHOCTU
B52.8.02(H) Mpou3soACTBEHHAs NPAKTUKA! Hay4HO-UCCef0BaTeNLCKkan paboTa
B52.B.03(M) MNpousBoACTBEHHASA NPAKTUKA: TEXHONOMMYECKas NpaKTUKa
B52.B.04(Na) MNpepavnnomMHas npaxkTuka
B3.6.01 3aluTa BLIMYCKHOM KBaAM(HUKALMOHHON paboTkl, BKAIOYAs NOAFOTOBKY K NpoLeAype 3allvThl M NPOLEAYPY 3alvTst
¢TA.B.01 MepeBoA Hay4HO-TEXHWUUECKOI AMTEpaTypbl
nK-3 FOTOBHOCTE MCNONL30BaTb METOALI MOAENMPOBAHUA NPY NPOrHO3MPOBAHUK U OMTUMU3ALIMK TEXHONOMMYECKUX NPOLIECCOB 1 CBOWCTB Matepmanos, CTaHAapTH3aUum u MK
cepTuduKalum MaTEPManos 1 NpoLEeccoB

CtpaHnuya 5us 9




CMNPABOYHUK KOMNETEHLNA

YuebHbii ninaH Bakanaspuara '220301-00-20-1234-341685_MarepuanoseaeHne_HaHoMaTepuasnos.plx', Ko Hanpasnenms 22.03.01, rog Hadana noAroToBku

|

1

WHpekc Copepxahue Tun |
b1.B.11 Mpoueccs! U annapaThl XYUMUYECKOI TEXHOIoMU
B52.B.02(H) MpoM3BOACTBEHHAA NPAKTUKA: HayuYHO-UCCe0BaTeNbCKas paboTa
652.B.04(Na) MNpeaavnioMHan NpaKTuka
b3.5.01 3aluTa BLINYCKHOI KBanVbWKaLMOHHOI paGoTel, BKNIOYas MOArOTOBKY K NMpoUeAype 3aluuTh! U NPOLEAYDY 3alMTbl
K4 CroCOBHOCTL UCMONL30BaTh B UCCNEAOBAHMAX K PacHeTax 3HaHMA 0 METoAaX MCCNeaoBaHusa, aHanuaa, AMarHoCTUKK U MOAEIMPOBAHUA CBOWCTB BelLecTB MK
(MaTepnanos), (U3NYECKMX M XMMUHECKWX NPOLLECCAX, NPOTEKAaIOWMX B MaTepuanax npu Ux nonyueHum, o6paboTke ¥ MoaudbUKaLm
B1.B.02 NabopaTopHble paGoTbl NO OPraHUHECKOR XUMUM
Bb1.B.05 [JononHuTenbHbie rasbl (PU3KKN
B1.B.06 AHAnNUTUYECKAs XMMUS U (PU3UKO-XMMUYECKME METOAbI aHaNN3a AN MaTepUanoBeieHUs U TEXHONOMMK MaTepUanos
B51.8.07 PU3NKa KOHAEHCUPOBAHHOIO COCTOstHUS
B1.B.08 NaGopaTopHble paboTsl No N3MUECKON XUMUHU
B1.B.09 OpraHuyeckas XMMUA ANA HAHOMaTepuasioB U HAHOCUCTEM
B51.B.10 KonnouaHas XMMmra B TEXHONOMMM HAHOMATEPUANOB U HAHOCUCTEM
B51.B.13 MasodasHble NPOLEcch NoAyHeHUs HaHOMaTEpPUanos
b1.B.14 CMHTE3 HaHOYaCcTUL U HaHOMaTepUanoB B XXMAKUX Cpeaax
B1.B.AB.03.01 duanYecKass XMMMs OCHOBHbIX NPOUECCOB B TEXHONOrUW HaHOMaTepuasnos
B1.B.4B.03.02 DUNKO-XMMUYECKWE METO/b! aHan1sa Asia MaTepyuanoBeaeHus u TEXHO/IOrMU MaTepuanos
51.B.4B.05.01 3oHAOBas MUKPOCKOMKUA
b51.B.4B.05.02 MeToab! TEPMUMECKOTO aHanu3a B TEXHONOrMW HaHOMaTepuanos
B51.B.4B.06.01 MeToab! NazepHoil Andpakuun Ans U3yueHWs HaHOMaTepuasnos
51.B.[1B.06.02 OUINKOXMMUA U TEXHONOMUA YrRepoAHbIX HAHOMATEPHANOoB
B2.B.02(H) MponaBOACTBEHHANA NPaKTUKA: HAYYHO-UCCEAoBaTenbckas pabora
52.B.04(MNn) MpeasunnomMHan NpakTuka
b3.5.01 3awwyTa BLINYCKHOI KBanMbHUKaUMOHHOI paboTbl, BKOUas NOArOTOBKY K NpoLeype 3aliuTbt # NPOLEAYPY SaLMTL!
&TA.8.03 BeeseHue B MaTeMaTuKy
K5 [OTOBHOCTb BbINOMHATL KOMMNEKCHBIE MCCNEAOBAHNS 1 UCTILITAHUS NPU M3YUEHUM MATepUanoB U U3AENHIA, BKNIOUas CTAHAAPTHLIE U CEPTU(DNKALIMOHHBIE, NPOLLECCOB MK
MX NPOW3BOACTBa, 06paboTky 1 MOAUDUKBLIUN
B1.B.15 MeToAb! U NpMBOPL! ANA U3y4eHWa HaHOYacTUL ¥ HaHOMaTepuarnos
61.B.8B.05.01 3oHA0BaA MUKPOCKONWS
Bb1.B./1B.05.02 MeToab! TEpMUUECKOro aHanu3a B TEXHONOrMW HaHOMaTepuanos
B52.B.02(H) Tpon3BOACTBEHHAs MpaKTUKa: Hay4YHo-UcCneoBaTenbckan pabora
52.8.03(MN) Mpou3BoACTBEHHANA NPAKTMKA: TEXHONOMMYECKas NpaKTKa
52.B.04(Nn) NpeaavunnoMHan NpakTUKA
B3.6.01 3auTa BINYCKHOI KBanudmKaLMOHHOA paboTbl, BKIOUYAs NOArOTOBKY K npougaype 3alliuTbi i NPOUEAYPY 3aLUMTLI
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’_ WHpekc Copepxanue Tun
MK-6 Cl'lOCOﬁHOCTbU MCronb308aTh Ha NPaKTUKe COBPEMEHHbIE MPEACTABNEHUA O BNMSHAM MUKPO- U HAHO-CTPYKTYPbI Ha CBOIICTBa MaTepWanoB, WX B3auMoaeicTauy ¢ MK
OKpY>XaloLLeii cpefiol, NONAMKM, YacTULIAMW U U3NYHEHNAMU
b1.B.04 BeepeHue B CNeUUabHOCTL
B51.B.10 KonnongHas XMMua B TEXHONOMMA HAHOMAaTep1anos U HAHOCUCTEM
b1.B.12 OUNKO-XMMUA HAROCTPYKTYPHUPOBAaHHLIX MaTepUanoB
b1.B.16 buonormyeckue HaHoCTPYKTYphI
51.8.4B.05.01 3o0HAOBAs MUKPOCKONNS
51.B.[B.05.02 MeTofbl TEPMUUECKOTO aHANIU3a B TEXHONOr M HAaHOMATepKanos
51.8.0B.06.01 MeTofbl NasepHoi audpakuny AN U3y4eHUs HaHOMaTepuanos
b1.B.1B.06.02 DUBNKOXUMUSA U TEXHONOTUS YINePOAHbIX HaHOMAaTepWanos
b1.B.4B.07.01 HaHomaTepuans! AN8 HaNPaeBAEHHOro TPaHCMOpPTa /IEKapCTBEHHbIX BELLIECTB
51.B.4B.07.02 TOKCMKONOTrHUA ¥ HAHOTOKCUKOANOr S
51.B.AB.08.01 MarHuTHbie HaHoMaTeEpUabl
51.8.B.08.02 OcHOBbI KpucTannorpaguu B TEXHONOrMN HaHOMATEPUANIOB
52.B.02(H) MpOVU3BOACTBEHHAA NPAKTUKA: HAY4YHO-UCCNeA0BATENbLCKAs paboTra
B52.B.04(Nga) MpepavnioMHas NpaKTuKa
B3.6.01 3awyTa BLINYCKHOM KBaNMMKaLMOHHOH paboTsl, BINIOYAA NOAFOTOBKY K NPOLUEAYPE 3auMThl U npoueaypy 3aluTbi
MNK-7 €rnocoBHOCTb BbIGUPaTb U NPUMEHATL COOTBETCTBYIOLME METOAL! MOAENMPOBAHUA (DUBNMUECKNX, XUMUYECKMX N TEXHONOTMYECKUX NPOLIECCOB nK
B1.B.4B.04.01 O61Was XMMUYECKan TEXHOMOMMA NPOU3BOACTBA HAHOMATEPHAIOB W HAHOCUCTEM
51.B.1B.04.02 CucTeMsbl YNpaB/ieHus XMMUKO-TEXHONIOMMYECKUMIN MpoLieccaMu
B2.8B.02(H) Mpoun3BoACTBEHHaA NPAKTMKA: HAy4HO-UCCEA0BATENbCKAs paboTta
62.8.04(NAa) MNpeaaMNNoMHAA NpakTuka
B3.6.01 3awyTa BLIMYCKHOI KBAMMDUKALMOHHOI PaGoTsl, BK/IIOYAs MOATOTOBKY K ApoLeaype 3alliuTbl U NPOLCAYPY 33WUTHI
nk-8 [OTOBHOCTE UCTMOMHSTL OCHOBHbIE TPEGOBAHKUA ASNONPOU3BO/ICTBA NPUMEHWTENBHO K 3aMKUCAM 1 NPOTOKoNamM; ohOpMAATL NPOEKTHYIO U pabouyio TEXHUUECKYIO nK
[OKYMEHTALMIO B COOTBETCTBUM C HOPMATUBHBLIMW AOKYMEHTAMU
b1.B.03 HauepTaTtenbHas reoMeTpus
52.B.02(H) MpouzeoACTBEHHAA NPaKTMKa: Hay4YHO-WCCNeoBaTeNbLCKasn paboTa
52.B.04(Mn) MpenaunnoMHas NpakTuka
B3.6.01 3awmTa BLINYCKHOI KBanuduKaLorHoit paboThy, BIUTO4Yas NOArOTOBKY K NPOLEAYPE 3alLUTLI 1 npoueaypy 3auuThbi
nK-9 FOTOBHOCTb YHacTBOBaTh B pazpaboTke TEXHONOMMUECKUX MPOLIECCOB NPOU3BOACTBA U 06paboTkM NOKPLITHIA, MAaTEPUANOB U U3AENMIA U3 HUX, CUCTEM YNIDBNEHNSA MK
TEXHONOMMYECKUMU NPOLIECCaMn
B1.B.11 Tpouecct U annapaTsbi XMMUMECKON TEXHONOTM
51.B.13 lasochazHble Npoueccsl Nofy4YeHsl HAHOMaTepuanos
b1.B.14 CuHTe3 HaHO4acTIL, M HBHOMATEPUAIOB B XXUAKUX CPEAAX
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WHaekc ConepxaHue Tvn
52.B.02(H) MpousBoaCTBEHHAst NPAKTUKA: HayYHO-UCCNeaoBaTenbckan pabota
52.B.04(Ng) MpepaunnoMHan NpaKTuka
b3.5.01 3awuTa BbINYCKHOI KBanUdUKaLuoHHol! paboTsl, BIUTIOYAs NOArOTOBKY K NpoueAype 3aluThi U NPOLEAYpY 23lUTLI
|Bu;| NeATeNbHOCTH: MPOU3BOACTBEHHAs W NPOEKTHO-TEXHONOrUYecKas

MNK-10 crnocoSHOCTb OLIeHNBaTb KaYeCTBO MaTepuanos B NPOM3BOACTBEHHLIX YCNIOBUSIX HA CTaAWMU ONbITHO-NPOMBILLAEHHBIX UCTILITAHWIA U BHeapeHua MK
61.B.15 MeToab! 1 NPUGOPLI AIS U3YHEHWS! HAHOYACTUL, U HAHOMATepUanoB
b1.B.AB.05.01 3oHAOBaR MUKPOCKONUA
b51.B.4B.05.02 MeTtoab! TEpMUYECKOTo aHanusa B TEXHONOMMK HaHOMaTepuanos
52.B.03() Mpou3soacTBEeHHas NpaKTUKa: TEXHOMOrMYECKAs NpaKTUKa
B2.B.04(MNxa) MpeaaunnoMHan NpakTUka
B3.6.01 3awmTa BbINYCKHOI KBaNUGUKaLWOHHOW paboThl, BKAKOYan NMOATOTOBKY K NpOLEAype 3alMTbi U NpoLeaypy 3alumThl

CNOCOGHOCTL NPUMEHSATL 3HAHUS 06 OCHOBHbIX TUMAX COBPEMEHHbIX HEOPraHUYECKMX M OPraHNUeCcKUX MaTepuanos, NPUHLMNAX BbIGOpa MaTEpUanos AN 3aAaHHbIX
nK-11 YCNOBMI 3KCNAyaTaLMKu C YHETOM TPeGOBaHUIA TEXHONOMMYHOCTH, SKOHOMUYHOCTH, HAAEKHOCTW M AONTOBEYHOCTH, SKONOrMUECKNX NOCAEACTBUN UX NPUMEHEHVS NPK nK
NPOEKTUPOBAHWUN BbICOKOTEXHOMOMMUHbIX NPOLIECCOB

B51.B.02 TNa6opaTopHbie paGoTbi MO OPraHUYECKoi XUMUK
b1.B.09 OpraHnyeckas XMMUA AN HAHOMATEPUANOB U HAHOCKCTEM
b1.B.12 DU3NKO-XMMWUA HAHOCTPYKTYPUPOBaHHbIX MaTepuanos
b51.B.0B.07.01 HaHoMaTepuansl Ana HanpaBAEHHOro TPAHCMOPTa NEKAPCTBEHHLIX BELECTB
61.B.4B.07.02 TOKCUKONOMUS U HAHOTOKCUKONOTUS
Bb1.B.[1B.08.01 MarHuTHble HaHoMaTepuanbl
51.B.AB.08.02 OcHoBbI KpucTannorpacgun B TEXHONOrMKW HAHOMATEPHANOB
52.B.03(1) Mpon3BoACTBEHHAN NPaKTUKA: TEXHONOMMYECKas NPaKTuKa
B2.B.04(Ngn) MpenaMnnoMHas NpakTuka
B3.5.01 3awmTa BbINyckHOI KBanuduKaLMoHHO PaboTsl, BIIOYas NOArOTOBKY K NMpoLeaype 3atluTsl U NPoLeAypY 3allUTbl
MK-12 rOTOBHOCTE paboTaTk Ha 060PYAOBaHNW B COOTBETCTBUM C NPaBUNaMu TexHUky 6€30NacHOCTU, NPOM3BOACTBEHHOMN CaHUTapuK, NOXAPHOI 6e30NacHOCTU U HOPM MK
OXxpaHb! Tpyaa
b1.B.11 Mpoueccsl U anrapaTbl XMMUYECKON TEXHOIOMMK
62.B.03(N) Mpon3BOACTBEHHAA NPAKTUKA: TEXHONOMUYECKas NpaKTUKa
b2.B.04(Mn) MpepavnnoMHan nNpakTuka
Bb3.6.01 3awwmTa BLINYCKHOMN KBanuUKaLUOHHOIA paboThi, BRIIOYas MOATOTOBKY K MPOLEAYPE 3aLUMThI M NPOUEAYPY 3allUTbi
oTA.B.02 MpakaaHcKas 3awuTa B YpesBbMaiHbIX CUTyaumsax
NK-13 cnoco6Ho€rb UCnonbL30BaTb HOPMATUBHLIE U METOAUYECKUE MaTeprabl AN NOATOTOBKU U O(POPMAEHUS TEXHUHECKWUX 381aHUiA Ha BbIMONHEHUE U3MEPEHUH, MK
UCNbiTaHWKW, HAYYHO-UCCNEAN0BATENbLCKUX M ONbITHO-KOHCTPYKTOPCKUX pabot
B1.B.12 DUNKO-XMMUA HAHOCTPYKTYPMPOBAHHBLIX MaTepUanoB
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MHaexc Conepxatue __] Tun
b1.B.15 MeToab u NnpuBopbl ANA U3yYeHUs HAHOUACTUL, M HAHOMATEPUanoB
B2.B.03(MN) Mpon3BoACTBEHHAA NpaKTUKa: TEXHONOrUYecKasn NpaKTuKa
52.B.04(Nn) MpepaunnoMHan NpakTUka
B3.6.01 3awwmTa BbINYCKHON KBAaNM(UKALMOHHOI paboThl, BKMOYAA NMOArOTOBKY K MPOLUEAYPEe 3aliUThl 1 NPOLIEAYPY 3alumMTh
MK-14 FOTOBHOCTb MCMONB30BaTh TEXHUYECKVE CPEACTBA MBMEPEHUS U KOHTPONS, HeobxoauMbie Npu CTaHAapTU3auMn 1 cepTudukaLuM MaTeprarnos U npoLeccax ux K
MONY4EHUs, UCNLITaTENBHOMO U MPOM3BOACTBEHHOMO 060PYAOBaHUA
b1.B.15 MeToAb! U NPMEOPLI AN U3yHEeHWs HAHOYACTULY M HAHOMAaTEPHUasnoB
52.B.03(M) Mpou3BOACTBEHHAS NPaKTUKA: TEXHONOTUYECKAA NPaKTUKa
B52.B.04(Na) MpeAavNNOMHas NpaKTUKa
B3.6.01 3awumTa BLINYCKHOI KBanuduKaLMOHHO! paboThl, BIIIOMasA NOAFOTOBKY K rpoueaype 3almThl U NpoLefypy 3alinThl
MK-15 cnocobHocTb obecrnieunsats 3MGHEKTUBHOE, IKONOTUUECKN U TeXHWUecKku 6e3onacHoe NPOM3BOACTBO Ha OCHOBE MEXaHW3auuMu U asToMaTH3auu1 NPOM3BOACTBEHHBIX nK
npoLeccos, BbiGopa W aKcruTyaTauum obopyAOBaHUs U OCHAcTKK, METOAOB W NPUEMOB OpraHn3aunK Tpyaa
b1.B.11 Mpouecckl U annapaThi XUMUHECKOI TEXHONOMUK
62.B.03(N) MNpov3BOACTBEHHAA MPaKTUKA: TEXHONOMYECKan NnpaKTuka
B2.B.04(Npn) MpepaunnoMHas NpakTuka
B3.6.01 3almTa BbiMyCcKHOW KBanubuKauMoHHo! paboTbl, BKIKOYAA NOArOTOBKY K NpoueAype 3atUTbl U NPOUSAYPY 3aLUUTbI
Croco6HOCTb UCNOMB30BaTh HA NPOM3BOACTBE 3HAHUSA O TPAAWLIMOHHBIX U HOBbIX TEXHONOMMHECKWX NpoLieccax U onepauunsax, HOpMaTUBHBIX 1 METOAWUYECKNX
MNK-16 MaTepuanax 0 TEXHONOIrMUECKON NOArOTOBKE NPOU3BOACTBA, KAYECTBE, CTaHAAPTU3ALIMK U CepTUdMKALIMKM U3ZeNnni U NPOLECCOB C 3/IEMEHTAMU S3KOHOMUYECKOro nK
aHanuza
B1.B.13 FazodasHele Npouecck NoyYeHns HaHOMaTepuanos
b1.B.14 CuHTE3 HAaHO4aCTUL ¥ HAHOMATEPUAIOB B XUAKWX Cpeaax
B52.B.03(MN) Mpou3BOACTBEHHAA NPAKTMKA: TEXHONOMMHECKas NPaKTUKa
B2.B.04(Na) MpeaavnaoMHas NpaKTvKa
B3.5.01 3awuTa BLINYCKHOM KBanuduKkauMoHHON paboTbl, BIUTIOYAs NOArOTOBKY K NpoLeAype 3aluThl U NPoLeAYpY 3aluTbl
MK-17 CrOCOBHOCTL UCMONB30BaTh B NPOheccUoHanbHOM AESTENbHOCTU OCHOBbI NPOEKTUPOBAHUSA TEXHOMOTMUECKMX NPOLECCOB, Pa3paboTkn TEXHONOrUYECKOH nK
JOKYMEHTaLMM1, PAaCYETOB M KOHCTPYWPOBaHUs AeTanel, B TOM YMCNe C UCNonb30BaHWEM CTaHAAPTHLIX NPOrpaMMHbLIX CREACTB
b1.B.03 HauepTtaTtenbHaa reoMeTpus
B52.B.03(M) MNpou3BoACTBEHHAA NpaKTUKa: TEXHOMOMNMYECKas NpaKTuka
52.B.04(Nn) MNpepaunnoMHasl NpakTUKa
b3.6.01 3alumMTa BbINMYCKHOW KBanudmMKaumMoHHo paboTs!, BKIOUad NOArOTOBKY K npouedype 3aLuTbl 1 NPOLEAYPY ALYl
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WHpeke HanmeHoBaHue dopMuUpyeMble KOMNeTeHLUK
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; OMK-2; ONK-3; OMNK-4; ONK-5; NK-1; NK-2; NMK-3; MK-4; MK-5;
B1 Dvcunnnukel (Moaymw) MK-6; MK-7; NK-8; MK-9; MK-10; NK-11; MK-12; NK-13; MK-14; MK-15; NK-16; MK-17
Bl1.B Ba3oBas Yacth OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; OMNK-3; ONK-4; ONK-5
51.5.01 MHOCTpaHHbIit S3bIK OK-5
51.5.02 dunocotms OK-1; OK-6
B1.5.03 Uctopua OK-2
B1.5.04 dusNUecKas KynsbTypa 1 cnopt OK-7; OK-8
B1.B.05 OCHOBb! 3KOHOMWKY W YNPaBAeHUs NPOM3BOACTBOM OK-3
B1.5.06 MaTeMaTtuka OnK-3
B1.6.07 O61uas U HeopraHuueckas XuMus ONK-2; ONK-3
B1.5.08 OpraHuueckas xuMus OK-6; OK-7; OMK-3; ONnK-4
b1.6.09 dusmka OnK-2; ONK-3
B1i.6.10 Sxonorus OnK-3; OMNK-5
B1.5.11 duaMuecKan xuMns OMK-2; OrK-3
Bi.B.12 WrokeHepHan rpauka OnK-3; OnK-4
B1.5.13 MprKNagHas MexaHuKa OMK-3; OnK-4
B1.6.14 DNEKTPOTEXHNKA U NPOMBILUNEHHASA 3NEKTPOHNKa OK-7; OINK-3; OnK-4
B1.5.15 Be30MacHOCTb KM3HEASATENLHOCTH OK-9
B1.5.16 WngopMaTuka OnK-1
B1.B5.17 MaTepuanoBefeHme 1 3alMTa 0T KOpPo3un OnK-2; OFK-3; ONK-+4
51.5.18 CraHgapmsaums u ceptudmukauus OnK-3; OnK-4
B1.5.19 KOMMO3ULIMOHHbIE MaTepuarbl OnK-2; OMnK-3
B1.6.20 TpasoBezeHne OK-4
OK-5; OK-7; OK-8; OINK-1; OMNK-2; ONK-3; ONK-4; NK-1; NK-2; NK-3; NK-4; NK-5; NK-6; MK-7; NMK-8; MK-9; MK-10; NK-11; NK-12;
BL.B BapuatusHas vacTb MK-13; NK-14; NK-15; NK-16; NK-17
51.B.01 Teopus BepOATHOCTEl M MaTeMaTuueckas cratuctuka | OMK-3; NK-2
B1.B.02 Jla6opaTopHbie paboTbl MO OPraHMYECKOR XUMUN MiK-4; NK-11
51.B.03 HauepraTenbHas reoMeTpuws OfMK-3; OMNK-4; NK-8; NK-17
51.B.04 BBeefieHve B CNELMaNbLHOCTh OK-7; NK-2; NK-6
51.B.05 JononHuTenbHbIe rNasbi hU3UKN OnNK-3; NK-4
AHanuTuueckas xumusa u GusnKo-xuMudeckue Metoabl | ONK-2; OMNK-3; NK-4
b1.B.06 aHanu3sa Ana MatepuanoBeieHus U TexXHOMorun
MaTepuanoe
51.B.07 ®U3KKA KOHAECHCUPOBAHHOTO COCTOSHMA OnK-2; ONK-3; NK-4
51.B.08 Na6opatopHble paBoTk! Mo HU3UYECKON XMMUM OnK-2; ONK-3; NK-4
51.B.09 OpraHuyeckas XMMUs! AN HaHOMATEPHANOB U NK-4; NK-11
HaHOCHCTEM
B1.B.10 KonnouaHas xumMus B TeXHoNoruy HaHoMartepuanoe u | OMNK-2; ONK-3; NK-4; NK-6
HaHOCUCTEM
61.B.11 Mpouecchbt ¥ annapaTbl XMMUYECKOI TeXHONorK OrK-3; ONK-4; NK-3; NK-9; NK-12; NK-15
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PACTMPEAENEHWUE KOMITETEHLWA

YuebHeiti nnaH Gakanaspuata '220301-00-20-1234-341685_MarepuanoseaeHve_HaHomaTepuanos.plx’, kog Hanpasnesus 22.03.01, roa Havana nogroTo

[ Nnaexc HaumeHoBaHue dopMupyeMble KOMNETEHLUWK
51.B.12 PU3UKO-XMMUA HAHOCTPYKTYPUPOBaHHLIX MaTepuanos | MTK-2; NK-6; NMK-11; NK-13
51.B.13 I'a3odasHble NpoLecck nonyyeHus HaHoMatepuanos | [K-4; MNK-9; NK-16
51.B.14 CyHTE3 HaHOYACTUL ¥ HAHOMATEPMANOB B XXMAKKUX NK-4; NK-9; NK-16

cpefiax
BLB.15 MeToatl ¥ npUGOPbLI NS U3YHEHUS HAHOYACTUL U MK-5; NK-10; NK-13; NK-14
HaHOMAaTEepUanos
B1.B.16 BMONOrMyeckune HaHoOCTPYKTYpbl OnK-3; NK-6
BLB.17 SneKTVBHbIE AUCUMANUHE! N0 PU3N|ECKOil kynbType n | OK-7; OK-8
cnopty
B1.B.4B.01 Ovcunnnunbl no Buibopy 51.B.4B.1 OK-5; MK-1
51.B.4B.01.01 PyCCKUiA A3bIK M KyNbTypa peum OK-5; MNK-1
51.B.11B.01.02 KyneTyponorus OK-5; NK-1
|51.B.,ClB.02 AucumnnmHbl no BeiGopy 61.B.4B.2 OrK-1; OMK-3; MK-1
51.8.0B.02.01 BblunciMTeNnbHAA MaTeMaThKa B MatepuanoseAeHuu v | OMK-1; OMNK-3; NK-1
TEXHOMOrMW HAHOMATEPMANOB U HAHOCKCTEM
UCKPETHas MaTEMATHKA B MaTepuanoBeaeHnH 1 OnMK-1; ONK-3; NK-1
b1.8./1B.02.02 Eexugnoruu MaT:p:aﬂ(l)(: P =
|51.8.8.03 Iucumnansbl no BriGopy B1.B.AB.3 OMK-2; ONK-3; NK-4
du3nveckasl XMMUsi OCHOBHbIX NPOLEccoB B TexHonorun | OMK-2; ONK-3; NK-4
BL.E-A15.08.01 HaHoMaTepWanos Pos I
M3NKO-X Kue METOAb! n OMnK-2; ONK-3; NK-4
bEE:AS.05.02 :a'?e::an?;:;:sm " ';;fon::uau l:/l:?r(-‘:l::anos
[p1.B.0B.04 [Avicyunnvb Mo BbiGopy 51.B.4B.4 OrK-3; MK-7
OlK-3; NK-7
515080001 _|Couln e Totrons tpocsonca
51.B./1B.04.02 CycTeMbl YNpaBieH!s XMMUKO-TEXHOOMMYECKUMU OnK-3; NnKk-7

npoueccamn

.B.[1B.05

AucumnnunHel no exiGopy 651.B.[1B.5

MK-4; NK-5; NK-6; NK-10

51.B.[B.05.01  |30HA0BasA MUKpOCKONUS NK-4; NK-5; NK-6; NK-10
MeToabl TEPMUUECKOr0 aHaNM3a B TEXHONOr MK MK-4; MK-5; NK-6; NK-10
61.8.48.05.02 HaHoMarepuanoB
IEl.B.nB.OG JAvicumnnuHel no ebibopy B1.B.4B.6 MNK-4; NK-6
MeTozbl nasepHoii audpakuyuy ans uayueHns MNK-4; NK-6
51.8.41B.06.01 HaHoMaTepuanos
®UINKOXMMUA U TEXHONOTUS YTTIEPORHbIX NK-4; MK-6
51.8.18.06.02 HaHoMaTepuanos
|51.B..qB.07 AucumnnuHel no BuiGopy B1.B.4B.7 NK-2; NK-6; NK-11
HaHoMaTepuank! ANs HaNpPaBNEHHOTO TPaHCIopTa MK-2; MK-6; NK-11
B1=57/0:07.01 NEKapCTBEHHbIX BELLEeCTB
51.B.[1B.07.02 TOKCMKONOrns U HAHOTOKCMKONOTUS MK-2; NK-6; NiK-11
|51.B.,LIB.08 AucumnannHbl no BuiGopy 651.8.1B.8 MK-6; NMK-11
IEl.B.nB.OS.Ol MarHuTHbIC HaHOMaTepuasbl MK-6; NK-11
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PACMPEAENEHNE KOMMETEHLA

YueOHbin rtaH Gakanaspuara '220301-00-20-1234-341685_MavepuanoeegeHve_HaHomarepuanor.plx', kog Hanpaenexua 22.03.01, rog Hayana noaroTo

’7 Wnpexc HaumeHoBaHue dopMupyeMbie KOMNETEHLUN
OCHOBbI KpucTaniorpagum B TEXHONOTMK AK-6; NK-11
51.8.18.08.02 HaHOMaTepuanos
|51.B.AB.09 JAvcunnannbl no eoiGopy 51.B.73B.9 OK-5; NK-2
51.B.18.09.01 TexHUKa Hay4yHOro nepesosa OK-5; NMK-2
B1.B.[8.09.02 IpaMMaTiKa MHOCTPAHHOIO SA3biKa OK-5; NK-2
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; ONK-2; ONK-3; ONK-4; OMNK-5; NK-1; MK-2; MK-3; NK-4; MK-5;
B2 MpaKTvkm MK-6; NK-7; NMK-8; MK-9; NK-10; MK-11; MK-12; NK-13; NK-14; NK-15; NK-16; NK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; OMNK-3; OMNK-4; OMK-5; NK-1; NK-2; MK-3; NK-4; NK-5;
E2.B BapMETHBHAR YaCTb MK-6; MK-7; NK-8; MK-9; NK-10; NK-11; MK-12; MK-13; MK-14; NK-15; MK-16; NK-17
YyebHas npaKTUKa: NpakTUKa No NoAyYeHUIo OK-5; OK-6; OK-7; ONK-1; ONK-2; ONK-3; NK-1; NK-2
52.B.01(Y) nepsuuHbLIX NPodeCcCUOHANBHBIX YMEHWI U HABLIKOB, B
o TOM YACE NEPBUYHLIX YMEHWI U HABbIKOB HayuHO-
MCCNeaoBaTeNbCKO AeATENBHOCTY
52.B.02(H MNpou3BoacTBeHHan NMpakTMKa: Hay4Ho- OK-5; OK-6; OK-7; OMNK-1; OMK-2; OMK-3; MNK-1; NK-2; NK-3; MK-4; NK-5; MK-6; MK-7; NK-8; NK-9
-B.02(H) uccnegosaTenbckan pabota
52.B.03(M) Mpon3soaCTBEHHaS NpaKTUKA: TEXHONOrMYeckas OK-5; OK-6; OK-7; OK-9; OMNK-1; ONK-4; NK-2; NK-5; NK-10; NK-11; NK-12; NK-13; NK-14; NK-15; NK-16; MK-17
T npaKkTuka
E OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMMK-1; OMNK-2; ONK-3; OIMK-4; OfK-5; NK-1; NK-2; NK-3; NK-4; NK-5;
2.8.04(Tia) MpepavnnoMHas npakTvka K-6; K-7; MK-8; NK-9; MK-10; MK-11; MK-12; MK-13; MK-14; MK-15; NK-16; MK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; OMiK-4; ONK-5; NK-1; NK-2; MK-3; NK-4; NK-5;
B3 FOCYAAPCTERHHAR MTOrOBas aTTECTaLNA NK-6; MK-7; NK-8; MK-9; MK-10; MK-11; MK-12; MK-13; NK-14; NK-15; MK-16; NK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMNK-1; OMK-2; ONK-3; OMK-4; ONK-5; MNK-1; NK-2; NK-3; NK-4; NK-5;
3.5 Ea30Bas YacTh MK-6; MK-7; NK-8; NK-9; NK-10; MK-11; MK-12; MK-13; MK-14; NK-15; 1K-16; MK-17
3awuTa BbINYCKHOH KBanUhUKaLUOHHOK paboThl, OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; OMNK-2; OMK-3; OMK-4; ONK-5; MK-1; NK-2; MNK-3; NK-4; NK-5;
B3.B.01 BK/TIOMaA NOATOTOBKY K NpoLeAype 3aluThl 1 MK-6; NK-7; NK-8; NMK-9; NK-10; NK-11; MK-12; MNK-13; NK-14; MK-15; NK-16; NK-17
npoueaypy 3alLuTbl
\q,m dakynLTATHEDI OK-5; OK-9; ONK-3; MK-2; NK-4; NK-12
. |¢TAB BapMaTVIBHaﬂ 4acTb OK'S; OK'g; OI'IK-3; I'IK-Z; MNK-4; NK-12
®TA.B.01 MepeBoA HayHHO-TEXHWUHECKON nnTepaTypsl OK-5; MK-2
®TA.B.02 IpakaaHCKas 3almTa B YPe3BbIHAIHLIX CUTYaLMsX OK-9; NK-12
®TA.B.03 BseaeHue B MaTeMaTHKY OnK-3; NnKk-4
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CBOAHBIE BAHHBIE  YueGHblit nnaH 6akanaepuata '220301-00-20-1234-341685_MavepuanoseseHue_HaHomaTtepuanos.phd, ko Hanpaenerus 22.03.01, roa Havana noarotosku 2020

Wroro Kypc 1 Kypc 2 Kypc 3 Kypc 4
5a3.% | Bap.% | kT == Beero | Cem 1 | Cem2 || Beero | Cem3 | Cem 4 || Beero | CemS | Cem6 || Beero | cem7 | cems
P)% | Mun. | Makc. |  daxr
Wroro (¢ dakynsraTmeamm) 238 256 244 63 34 29 64 3 33 60 30 30 57 30 27
Wroro no ONN (6e3 dakynbTaTMeoB) l 231 249 237 60 31 29 60 29 31 60 30 30 57 30 27
[AcUMnnmEGL (Mosynm) 48% | 52% [311% | 204 | 210 | 210 || 60 31 29 || 57 29 28 57 30 27 || 36 | 26 10
Ba3osan uacTh 80 | 117 | 1 56 27 29 || 22 | 16 6 || 13 | 10 3 10 | 7 3
|BapuaTveHas uacTs 93 114 | 109 4 4 35 | 13 22 || 4 | 20 24 |[ 26 19 7
TipaKrvge 0% 100% 0% 21 30 21 i 3 3 3 15 4 11
Bapugrruran 4acrs 21 30 21 = 3 3 3 15 | 4 11
locysapcTBEHHan UTOToBaA arTecrauma 6 9 6 6 6
{Bazosas YacTk ] 9 6 6 6
ibaxynbTaTUBE 7 7 7 3 3 4 2 2
Bapuaruanas 4actb 7 7 7 3 3 4 2 2
YueSHas! Harpy3ka (aKag.uac/Hem) 0on, daxynstatuesl (B nepuoa TO) 61.5 - 71.2 | 553 - 64.7 | 69.7 - 59.4 | 56.2 - 584 | 529
Ofl, dakyneTaTebl (B NEPUOA 3K3. CECCHin) 284 - 214 | 59.4 - 32.1 | 238 - 214 | 35.6 - 26.7
N I Y — OnN 6e3 anexT. AMCUMNAMH No u3.K. 23.2 - 24 20.5 - 228 | 226 - 23,7 | 233 - 25.6 | 23.7
SNEKTUBHBIE AUCUMMINHDBI MO KW3.K. 1.5 - 1.9 3.7 - 3.8 1.9 - -
Bnok b1 2969.6 - 438.4 | 419 - 450.4 | 390.4 - 402.4 | 338 - 370 161
B TOM Y1C/Ie N0 NeKT. AUCH. MO ¢P.K. 192 - 32 64 - 64 32 - -
CymMMapHas KOHTaKTHas paGoTa (akag. vac) Briok B2 i - - 23 . 644 . £44 | 328
brok b3 0.67 - - - - 0.67
Bbrok O®TA 112.8 - 48.4 - 32.2 | 32.2 - -
Wroro rno Bcem 6nokam 3277.07 - 486.8 | 419 - 482.6 | 455 - 402.4 | 402.4 - 434.4 | 194.47
2K3AMEH (3«) 7 2 5 5 3 2 5 2 3 3 3
ObszarensHole GopMbl KOHTpoNA SAUET (39) = 3 3 ! - 3 3 L 2 4 ) 2
3AYET C OLIEHKOU (3a0) 5 3 2 5 2 3 5 3 2 6 2 4
KYPCOBAS1 PABOTA (KP) 1 1
. NEeKLMOHHbIX 40.04%
MpOUEHT ... 3aHATUIA OT ayauTopHbIx (%)
B MHTEpPaKTUBHON dopme 12.3%




CIMNCOK KADELP  YuyebHuiit nnan Gakanaspuara '220301-00-20-1234-341685_Marepuanoseaeque_HaHomatepuanos.plx', kog Har

Homep A66peBunartypa Ha3sanue kaceaph!

1 OpraHn4eckoin XuMumn

2 PU3nKK

3 dursuyeckoi XuMmn

4 QO6uieit 1 HeOpraHUYECKoM XUMUN

5 AHanuTUYeCKot XMMUK

6 KonnouaHoi xuMmn

7 KBaHTOBOI XHMUK

8 Boicwieid MaTeMaTHKU

9 MHOCTpaHHbIX 93bIKOB

10 O6wiei XMMUYECKOIH TEXHONOMMK

11 Tpoueccos 1 annapaToB XMMWUHECKOH TEXHOMOMUK

i5 Mem6paHHoit TexHonorun

16 WcTopuu u nonuTonoruu

17 dunococnmn

19 Pycckoro s3bika

20 PU3M4ECKOro BOCNUTaHNA

21 O6uLueil TexHONOrUN CHIMKATOB

22 X1MMUUECKOI TEXHOIOMMM CTeKNa U CUTaIoB
23 XNMWYeCKOI TEXHONOrMM KEPAMUKM U OrHEYNOPOB

24 XUMMUYECKOI TEXHONOTMU KOMAOSULIMOHHbIX 1 BSOKYLLIMX MAaTEPUANOB
25 XUMUW BbICOKMX SHEPTKIA U PaAMOIKONOr N

26 TexHONMOrUN PefikMX NMEMEHTOB U HAHOMAaTEPUanoB Ha UX OCHOBE
27 TexHONorun M30TONOB ¥ BOAOPOAHOI SHEPreTUKU
28 HaHomaTepnanos U HaHOTEXHONMOMMU

29 TexHONOrU1 HeOPraHMYECKMX BEWECTB K NEKTPOXMMUHECKUX NPOLIECCOB
30 XUMUM 1 TEXHOJIOTUW KPUCTaNAoB
31 XvMUM 1 TEXHOSOTUK OPraHUIECKOTo CUHTE3]
32 TexHonornm xmMuko-hapMaLeBTUUECKMX U KOCMETHUECKUX CPELCTB
33 XUMWYECKO# TEXHONOTMK YrNIePoAHBIX MaTepuanos
34 XnMmum 1 TexHonormm GOMERNLIMHCKUX NpenapaToB
35 X“MWUYECKOl TEXHONOMMN OCHOBHOTO OPraHMYECKOr0 U HehTEXMMUYECKOTO CMHTE3a
36 TexHONorun TOHKOro OpraHM4eckoro CUHTE3a U XMMUK KpacuTenei
37 JKCNepTU3L! B AONWHI- U HAPKOKOHTpoNe

38 XUMWUECKOIi TEXHONOTUM NOMMMEPHBIX KOMMO3WULIMOHHBIX NAKOKPACOUHBIX MAaTEPUaoB U NOKPLITUIA
39 XWUMUUECKOIA TEXHONIOTUN MNIACTMYECKMX Macc
40 TexHonorun nepepaboTku NAaCTMacc
41 XUMUK 1 TEXHONOrMK OPraHMYeCcKUX COSANHEHUI a3oTa
42 XvMUM U TEXHONOMMK BLICOKOMONEKYSIAPHBIX COSANHEHNI
43 TexHoctepHoit 6e3onacHocTH
44 KubepHeTHKM XMMUKO-TEXHOOrMYECKUX NPOLECCOoB
45 KOMMbIOTEPHO-UHTENPUPOBAHHBIX CUCTEM B XUMUYECKOW TEXHOMOrMK
46 WH(opMaLMOHHBLIX KOMMBIOTEPHBIX TEXHONOMUIA
47 BuotexHosiorumn
48 MPOMBbIWAEHHOIA 3KONOrMK
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CMNNCOK KA®EOP  YuebHbiii nnaH Gakanaepuara '220301-00-20-1234-341685_MarepuranosegeHue_HaHoMmatepvanoe.plx', kog Har

Homep A66peBunatypa HazeaHue kaceapsbl
50 MeHe/DKMEeHTa U MapKETUHIra
54 JIOrCTUKM U SKOHOMUHECKOH MHGOPMATUKK
55 WHpopMaTUKK U KOMIBIOTEPHOTO NPOEKTUPOBaHUA
57 FOHECKO "3eneHas xuMWa ANS YCTOWYMBOTO passuTua”
58 Couuonorun
59 VIHHOBAUMOHHbIX MaTEPUANOB U 3aLLMTBI OT KOPPO3UM
60 BuomaTtepuanos
61 BbICIMiA XMMUHECKNIA Konnempk POCCUIACKON akafemMun Hayk
62 UipKeHepHOro NPEKTUPOBaHNA TEXHONOrMYeckoro obopyaoBaHus
63 Cxontexa "OpraHudeckne 1 rubpuaHbie MaTepuansl 4ns npeobpasoBaHus U 3anacaHus sHeprum”
64 MesxayHapoAHbIi yueGHO-HayuHbli LeHTp TpaHcdepa dhapMalieBTUHeCKUX U GUOTEXHOMOTHIA
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