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1 OBIIME ITOJIOKEHUA

1.1 OcHoBHass mnpodeccnoHaNbHAsA oOpa3oBaTejbHasi MPOrpaMMa BbICIIETro
00pa3oBaHus — MporpaMMa MnoAroToBKM 0aKkajaBpoB (1aJjiee — mporpaMMa 0akajaBpuara,
OOIl OGakanaBpuara), peanusyemass (¢eaepaJbHbIM TOCYJAPCTBEHHBIM  OIO/KETHBIM
o0pa3oBaTeNbHBIM  yUYpEeXKICHHEeM  Bbicliero  obOpazoBanus  «Poccuilckuii  XUMHKO-
TEeXHOJOTHYeckuii yHuBepcutrer umenu .M. MeHneneeBa» B COOTBETCTBHH C (hemeparbHbIM
roCy/lapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BBICHIETO 00pazoBaHUs — OakalaBpuar IO
Hanpasienuto noarotroBku 18.03.01 Xumwuuyeckas TexHosaorusi, npopmwis «TexHonorus
2JEKTPOXMMHMYECKHX  NMPOU3BOACTB», IMPEACTaBIseT CcOO0OW  KOMIUIEKC  OCHOBHBIX
XapaKTepUCTUK O0pa30BaHHWA W  OPraHU3allMOHHO-NIENArOrMYeCKUX  YCIOBUH, KOTOPBIM
Mpe/ICTaBjlIeH B BUJAE y4eOHOIo IUIaHa, KaJleHAapHOTO yueOHOro rpaduka, pabouyux MmporpamMm
TUCUUIUIAH (MOAYNeH), OIEHOYHBIX W METOAMYECKUX MaTepualioB, pabodeld MmporpamMmbl
BOCIHUTAHMSI, KAJIGHJAPHOTO IJIaHA BOCIIUTATEIbHON PadOoThI, OPM aTTeCcTaIUu.

1.2 HopmaTuBHBIEe JOKYMEHTHI UIsl pa3paGoTKH NporpaMmbl 0akajaBpuara Io
HANPAaBJIEHUIO MOATOTOBKYU COCTaBIISIOT:

— ®enepanbublil 3akoH 0T 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoii
denepauuny;

- [Ipukaz MunoOpuayku Poccun ot 07.08.2020r. Ne 922 «O6 yrBepxkaeHUU
(benepanbHOTO TOCYAApCTBEHHOTO 00pa30BATENbHOIO CTAaHAAPTAa BBHICIIETO OOpA30BaHUA —
OakanaBpuaT 1o HampapiaeHuio moaroToBku 18.03.01 Xwmuyeckasi TexHoJjorusi (najiee —
®I'OC BO — 6GakanaBpuar 1o HarpasieHuio noAarorosku 18.03.01 Xumuyeckas TEXHOJIOIH);

- [Tpuka3z MunoOpunaykun Poccum ot 05.04.2017 Ne 301 «OO6 yrBepkaeHHH
[lopsinka  opraHM3alii W OCYILECTBICHHS  OOpa3oBaTelNbHOW  AESATETBHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM BBICHIETO O0pa3oBaHHWsi — MporpaMmaM OakajiaBpuarta,
IporpaMMam CHelHrannuTeTa, IporpaMMaM MarucTpaTypbi».

- [Tpodeccuonanbublit cTanaapT «CnenuaiucT MO Hay4HO-HCCIIEeI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM Pa3paboTKam»», YTBEPXKACHHBIA NMpPUKa30M MHHHUCTEPCTBA TpyAa U
coumanbHoM 3ammThl Poccuiickoit @enepaunu ot 04.03.2014. Ne 211H;

- [Tpodeccuonanbublit cranAapT «CHENUANNCT MO MEKTPOXUMUYECKOHN 3aluTe OT
KOPpPO3MM JIMHEMHBIX COOPY)KEHUH M OOBEKTOB», YTBEP)KICHHBIM NpHka3oM MuHHCTEpCTBa
TpyJa u coruaibHOM 3amuThl Poccuiickoit @eneparuu ot 08.09.2014 Ne 614H;

- [Ipodeccuonanbhplii ctanaapT «CrenuanicT MO SKOJIOTMYecKoil 0e30macHOCTH
(B TPOMBILUIEHHOCTH)», YTBEpPKJIEHHBIH NpuKazoM MuHHCTEpCTBa Tpyla U COLUAIBHOM
3auThl Poccniickoit @enepanuu ot 07.09.2020 Ne 569H.

— Ilpukaz MunuctepctBa obOpasoBanus W Hayku P® or 23.08.2017 Ne 816 «O06
yTBepkaeHun [lopsiaka MpUMEHEHUs OpraHM3alUsAMH, OCYIIECTBISIOIIMMHE 00pa3oBaTEIbHYIO
JeSITeTbHOCTD, AJIEKTPOHHOTO OOYYEHHs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IPH
peanuzanu  00pa3oBaTelIbHBIX MporpamMm» [DJeKTpoHHBIH pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
Y%EQ%ET/ (nata oopamenwus: 29.03.2021).

— Ilpuka3 MuHucrtepcTBa Haykd M BbIcuIero obpasoBanus Poccuiickoit @eneparum,
MununcrepctBa mpocBenieaus Poccuiickoit ®deneparmu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOM TMOJATOTOBKE oOydJaronmmxcs» [DnekTpoHHbli pecypce]. Pexum nmocrtyma:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata oopamenus: 29.03.2021);

— Ilonoxxenne 00 opraHM3allid W HCIOJB30BAaHUHM D3JEKTPOHHOTO OOydeHUs U
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN MPU peain3aliiil 00pa3oBaTeNbHBIX MPOTrPaMM
B (enmepasbHOM TroCymapCTBEHHOM OFODKETHOM 00pa30BaTEIbHOM YUPEXKICHHH BBICIIIETO
oOpa3zoBanus «Poccuiickuii XMMHKO-TeXHOJIornueckuii yausepcurer umenu J[.1. Menneneenay,
npuHsAToe pemeHueM YueHoro coBeta PXTY um. JI.U. Menneneea ot 27 mapra 2020 r.,
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npotokon Ne 9, BBemeHHoe B jeiicTBue mpukazoM pektopa PXTY wum. .M. Menneneera
or 27 wmapra 2020 1. Ne 29 OJ] [Onektponusii pecypc]. Pexum nmocrtyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf nata
obpamienus: 29.03.2021);

- [TonoxkeHne O NPAKTHUECKOH MOATOTOBKE oOyyaroumxcs B ¢eaepalbHOM
TOCy/IapCTBEHHOM OIO/DKETHOM 00pa3oBaTeNbHOM  YUPEXKICHWU BBICHIETO 00pa30BaHUS
«PoccuicKkuii XMMHUKO-TEXHOJIOTHYecKuil yHuBepcuter uMenu .M. MenneneeBay, NmpuHSITOE
pemrenneM YueHoro coBeta PXTY um. [I.U. Menaeneesa ot 25.11.2020, npotokon Ne 4,
BBEJICHO B JieiicTBue npukazoM pekropa PXTY um. J[.M. Menneneena ot 26.11.2020 Ne 117 O]
[DneKTpOHHBIN pecypcl]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2.pdf
narta obparienus: 29.03.2021).

[Ipy ocBoeHMHM JUCUMIUIMH ¥  TNPaKTUK CTYAEHTHl JOJDKHBI  MCIIOJIb30BATh
nHGOPMAIIMOHHBIE ¥ WH(GOPMAIIMOHHO-00pA30BaTENbHbIE PECYpPCHl CIECAYIOIIUX MOPTAIOB M
CaliTOB:

— Cucrema (QenepanbHbiXx 00pa3zoBaTeNbHBIX THOpTanoB. CucremMa OTKPBITOTO
obpaszoBanusi. Koncantunroseii nentp MOC OO P® [DOnexktponsbli pecypc] — Pexum
nocryma: http://www.openedu.ru/ (nata obpamenus: 29.03.2021).

— Hudopmanuonnas cucrtema «EanHOe OKHO J0OCTyIa K 00pa3oBaTeNbHBIM pecypcam».
URL.: http://window.edu.ru/ (zara obpamenus: 29.03.2021).

— OOIIO: cootBerctBue TpedoBanusm PI'OC [DnekTpoHHBIH pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nara oopamienus: 29.03.2021).

1.3 O6mas xapakTepuCcTHKA NPOrpaMMbl 6akajaBpuaTa

Hesablo mporpaMMsl 6aKajaBpuaTa SBISETCS CO3AaHUE JUIs OOy4YaroIIMXCs YCIOBUH
UIE pUOOpEeTeHUsT HEOOXOIUMOTO Il OCYIIECTBICHUS MPO(PECCHOHATBHON IeATEIIbHOCTH
YPOBHS 3HaHUH, YMEHH, HAaBBIKOB, OIBITA JESITEIbHOCTH U MOJATOTOBKM K 3alllUTE BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHI.

[Tony4yenune oOpa3oBaHMs MO 00pa3oBaTENbHONW IpPOrpaMMe BBICHIETO 0Opa3oBaHUS —
nporpaMMe OakanaBpHara JOIyCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpPraHW3alM{ BBICIIETO
00pa30oBaHMs U HAYYHOM OpraHM3aluy (Jajnee — OpraHu3anus).

OOyueHne 1O 00pa30BaTENIHLHOM MPOrpaMMe BBICIIETO OOpa30BaHUS — MPOrPaMMe
OakanmaBpuaTa B 00pa3oBaTeIbHOM OpraHM3alMU OCYILECTBIISETCS B OYHOW, OYHO-3a0YHOM U
3a04HOi opMax oOydenms. OO0beM mporpamMmbl OakanmaBpuatra coctaBisierT 240 3adeTHBIX
eMHUIL (Jlasiee — 3.€.) BHE 3aBUCUMOCTH OT (POpMbI 00yUeHHUs, TPUMEHAEMBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH, pealn3aluy MporpaMMbl OakalaBpwara C HWCIOJIB30BAHUEM CETEBOH (HOPMBI,
peanu3aiuy nporpamMmbl 0akagaBpuaTa o WHAUBUIYAIbHOMY Y4€OHOMY IUIaHY.

O06bem mporpamMmbl OakajiaBpuarta, peaiu3yeMblid 3a OJUH Y4e€OHBIN TOJl, COCTABIsET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOYYEHHUs, MPUMEHSEMBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3aluy MpOorpaMMbl OakalaBpwaTta C HWCIOJIB30BAHUEM CETEBOH (HOPMBI,
peanu3alMi MporpaMMbl  OakajaBpuara IO MHIMBHAyaJbHOMY YyueOHOMYy TMaHy (3a
WCKJTFOYEHUEM YCKOPEHHOTO O0YYEHHs), a IIPH YCKOpeHHOM 00y4eHuu — He 6oiee 80 3.e.

Cpok moiydeHus: oOpa3oBaHUs IO Iporpamme OakajaBpuaTta (BHE 3aBUCHMOCTH OT
MIPUMEHSIEMbIX 00pa30BaTENIbHBIX TEXHOIOTHH):

- B O4HOH (opMe 0OydeHMs, BKJIIOYas KaHHUKYJbL, MPEIOCTABIIEMbIE IOCIe
MIPOXOXKICHHSI TOCYAAPCTBEHHON UTOTOBOM aTTECTAlllH, COCTABIAET 4 Toa;

- B OYHO-320YHOM WM 3a04HOW Qopmax OOydeHMs yBeIWUYHBAaeTCs HE MeHee 4eM Ha 6
Mecs1eB U He Oosiee ueM Ha | rojf Mo CpaBHEHMIO CO CPOKOM IMOJyYeHHs] 00pa30BaHMs B OUHOM
dhopme 00yueHus;

- Ip1 00YYEHUH 110 MHIUBHIyaIbHOMY y4eOHOMY IUIaHy HHBaJIMAOB U i ¢ OB3 moxer
OBITh YBEJIMYEH MO MX 3asBJICHUIO HE OoJiee ueM Ha | roj mo cpaBHEHHUIO CO CPOKOM MOJy4eHUs
00pa3oBaHMsl, YCTAHOBJICHHBIM JIJIsl COOTBETCTBYIOIIEH (hOPMBI 00yUeHUs.
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Opranuzanus caMoCTOSITENILHO OIpeeIIseT:

- CpPOK MoJIyueHHs] 0Opa3oBaHMs IO Nporpamme OakangaBpuara B OYHO-3a0YHOM WM
3a04HOM popmax 0O0ydeHHs], a TAaKXKe M0 UHAUBHUIyaJbHOMY Y4eOHOMY IJIaHYy, B TOM YHCIE TPH
YCKOPEHHOM 00Y4YEHUU;

- 00beM mporpaMMel OakanaBpHara, pealnu3yeMbli 3a OJUH Y4eOHBIH To/I.

[Ipu peanuzauuu nporpammbl OakalaBpuaTa OpraHu3alds BIIpaBe MPUMEHSTH
AJIEKTPOHHOE 00y4YeHHUE, TMCTAaHIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

Peanuzanus nporpaMmMel GakanaBpuara ¢ MPUMEHEHHUEM HCKIIOYUTENBHO JIEKTPOHHOTO
00y4eHHs, AMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH HE JTOTYCKAETCH.

DneKTpoHHOE 00y4YeHHUE, TUCTAaHIIMOHHbBIE 00pa30BaTeIbHbIe TEXHOJIOTUH, IPUMEHSIEMBbIC
npu OOYYeHWH WHBAIMJOB M JIMIl C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbs (nanee —
uHBanuabpl U yuua ¢ OB3), momxHBI MpemycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tieperadyu
nH(OpMAaIMY B IOCTYIHBIX JJIs1 HUX (popmMax.

Peanuzamuss mporpammbl  OakajnaBpuaTa — OCYHIECTBIIIETCS ~ OpraHM3alued  Kak
CaMOCTOSITENIbHO, TaK U MMOCPEACTBOM CETEBOU (POPMBL.

OOpa3oBarenbHasl JEATENBHOCTh IO TMporpamMme OakajgaBpuara OCYIIECTBISETCS Ha
roCyJlapCTBEHHOM A3bike Poccuiickoil ®enepanuu, €Cid HWHOE HE OINPEAECIEHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aIlHH.

CrpykTypa mnporpammbl OakanmaBpuaTta (oOs3aTelibHAs 4YacTh, 4acTh, (opMHpyeMmas
Y4aCTHHKaMH 00pa30BaTEeIbHBIX OTHOLICHHI; (paKyIbTaTUBBI) — 13 cooTBeTcTBYIoNEero @I'OC.

B pamkax mporpammbl OakanaBpuaTa BBLACISIOTCS OO0s3aTeNbHAs 4YacTb W YacTh,
dbopMupyeMasi ydyacTHUKaMu oOpa3oBaTeNbHBIX OTHOIIEHUH. [Ipu pa3paboTke mMporpaMMbl
OakanaBpuaTa 00yJaronMcs 00eCeunBacTCS BOZMOKHOCTh OCBOCHHS AJIEKTUBHBIX JIUCIUTUIIH
(Monynei) u (akyabTaTHUBHBIX AUCUUIUIMH (Moayinei). DakynbTaTHUBHBIE IUCHUIUIMHBI
(MOaynM) He BKIIIOYAKOTCA B 00bEM IporpaMMbl OakajaBpHara.

[Tporpamma GaxanaBpuaTa COCTOUT U3 CIEIYIOIUX OJIOKOB:

- bnok 1 «/Iuctumiunel (Moaynu)» Onucanue 610ka uz ®I'OC

— bnok 2 «IIpaktuka» Onucanue 61oka uz @I'OC

- bnok 3 «"ocynapcTBenHas uroropas arrectamusy Onucanue 6moka nz GI'OC

(13 cootBercTByromiero ®I'OC)

CTpykTypa nporpammsbl 0akajiaBpuara
(M3 cootBerctBytomniero ®I'OC)

CrpykTypa nmporpaMMbl OakajiaBpuaTa O6beM nporpaMMel OakajgaBpHuara
B 3a4YETHBIX eIMHHUIIAX
brox 1 JIucuumiuHel (MOTYIHN) He meree 180
brnok 2 [IpakTuka He MeHee 15
brnok 3 ['ocynapcTBeHHas HTOrOBast aTTeCTALUs He MeHee 6
O6bem nporpamMmbl OakanaBpuara 240

B Bnok 1 «/lucuuruimeel (MOIYIH)» BXOJAT AUCHUILIMHBL (MOAYNH) 1o (riiocopu,
ucropun (uctopun Poccun, BceoOIeln HCTOPUHM), WHOCTPAHHOMY SI3BIKY, O€301aCHOCTH
KHU3HEEATENbHOCTH, IO (PU3UYECKON KyIbType U cropTy (B 00bemMe He MeHee 2 3.€., He MeHee
328 akaJIeMHUYECKUX YaCOB, KOTOPBIE SIBISIOTCS 00S3aTEIHHBIME TSI OCBOCHHUS, HE TIEPEBOISATCS
B 3.€. U HE BKIIIOYAIOTCS B 00bEM IpOrpaMMbl OakalaBpHara, B paMKax 3JIEKTUBHBIX JUCLUUIUINH
(Monyneit B ouHoil ¢opme oOyuenus). JductuminHel (MOIyau) 1Mo (pU3MYECKONW KyJIbType H
CIIOPTY pEaIU3yIOTCs B NOPSAJKE, YCTAaHOBIEHHOM opranusanueit. s mun ¢ OB3 opranuzanus
YCTaHABIIMBAET OCOOBIN MOPSAOK OCBOCHUS JUCHMIUIMH (MOIyJei) mo gusndyeckol KylbType U
CIIOPTY € Y4ETOM cocTOsTHUS uX 3m0poBbst (https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpaktukay BXoaat yueOHast U MPOU3BOJICTBEHHAS PAKTHKH.

Tunsl yueOHON TPAKTHKU:

- 03HAaKOMUTEJIbHAS;
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- TeXHOJIorn4ecKasi (IpOEKTHO-TEXHOJIOTNYeCKasi) IPaKTHKa;

- DKCIUTyaTalluOHHAsI TPAKTUKA;

- Hay4HO-HCCIJIeJIOBaTelIbCKass paboTa (MOJlydeHHE IEePBUYHBIX HABBIKOB HAy4YHO-
UCCIIEI0BATENBCKOM PabOTHI.

Tumnbl Npou3BOACTBEHHOMN MPAKTUKU:

- TeXHOJOorn4YecKas (IPOEKTHO-TEXHOJIOMYeCKas) MPAKTUKA;

- 9KCIUTyaTallMOHHAs NIPaKTHKa,

- Hay4HO-HCCIIe0BaTeNbCKas padora.

Opranu3anus BbIOUpaeT OAMH WIM HECKOJBKO THIIOB y4eOHOW NpPAaKTUKW U OAMH WU
HECKOJIbKO THUIIOB IIPOM3BOJCTBEHHOM M3 MEpEUHs; BIIpaBe BHIOPATh OJJUH MM HECKOJIBKO THUIIOB
y4eOHOH MPaKTUKU U (WIKM) NPOU3BOJCTBEHHOW MPAKTUKU (IIPU HAJIUYMH); BIPaBE YCTAHOBUTb
JIOTIOJIHUTENbHBIA THN (TUIBI) y4eOHOM M (MJIM) NMPOU3BOJICTBEHHOM NPAKTUK; YCTaHABIIMBAET
00bEMBI IPAKTUK KaXKIO0I'0 THUIIA.

B bnok 3 «['ocynapcTBeHHast UTOrOBasi aTTECTALUA» BXOAT:

- MOJArOTOBKAa K CJaye M cJlaya TOCYIHAPCTBEHHOIO SK3aMeHa (€ciii OpraHu3alus
BKJIFOYMJIA TOCYIaPCTBEHHBIN K3aMEH B COCTaB rOCY1apCTBEHHON UTOrOBOM aTTEeCTalluN);

- IO/IFOTOBKA K MPOLEAYPE 3aIlMUThI U 3aIKUTa BBITYCKHOM KBaM(UKAMOHHON paOOTHI.

KonndecTBO 1 COOTHOIIEHUE YacOB 110 OJI0KaM, BUJaM y4eOHON Harpy3Ku.

O0bem 00s3arenbHON yacTu 6e3 yyera o0beMa rocyAapCTBEHHOM UTOrOBOM aTTecTaluu
JIOJKEH COCTaBJIATh He MeHee 60 mpoIeHTOB 0011ero o0beMa NporpaMMel OakanaBpHuara.

1.4 TpeGoBanus K NOCTyNnameMy

TpeboBaHMs K IOCTYMNAIOLIEMY OIpPeNesaoTcs (enepaabHbIM 3aKOHOAATEIbCTBOM B
obmactu oOpaszoBaHusi, B ToM uucie [lopsakom mpuema Ha oOydeHHE MO 00pa30BaTEIbHBIM
IIporpaMMaM BBICIIEr0 00pa3oBaHUs — IporpamMmaM OakajaBpuaTa Ha COOTBETCTBYHOILUI
y4eOHBIH To/I.

2 XAPAKTEPUCTUKA TPO®ECCUOHAJBHOM JIEATEJIBbHOCTH
BbBIITYCKHUKOB, OCBOUBHINX [TPOT'PAMMY BAKAJIABPUATA

2.1 Ob6nacts mnpodecCHOHATbHOW JeATeNbHOCTH u cdepa mpodeccHnoHaTbHOMI
JesITeIbHOCTH BBITyCKHUKOB, ocBouBIINX OOII GakanaBpuata, BKIIOYAET:

26 XuMu4eckoe, XMMHKO-TEXHOJOTHYECKOe IMPOU3BOJICTBO (B cdepax: MPOU3BOJCTBA
HEOPraHMYECKUX BEIIECTB; MPOHU3BOJACTBA MPOIYKTOB OCHOBHOTO M TOHKOTO OPraHUYECKOTO
CHHTE3a; IPOU3BOJICTBA MPOJYKTOB TepepabOTKH HEPTH, Ta3a W TBEPAOrO TOIUIHNBA,
MIPOU3BOJICTBA MOJIMMEPHBIX MATEPUANIOB, JAKOB M KPAcOK; MPOU3BOJICTBA YHEPTOHACHIIICHHBIX
MaTepHajoB;, IPOM3BOJACTBA JICKAPCTBCHHBIX IPENapaToB; TPOU3BOJCTBA CTPOUTEIHHBIX
MaTepuajoB,  CTEKJIa,  CTEKIOKPUCTAJUIMUYECKUX  MaTepuaioB,  (YHKIUOHANBHOM U
KOHCTPYKIIMOHHOW KePaMUKH Pa3INIHOTO Ha3HAYCHUS; TPOU3BOJICTBA XUMHUECKUX UCTOTHUKOB
TOKa; TPOM3BOACTBA  3AlIUTHO-IACKOPATUBHBIX TMOKPBITUN; TPOU3BOACTBA  AJIEMEHTOB
AIEKTPOHHOMN ammapaTypbl I MOHOKPHCTAJIOB; MPOW3BOJICTBA KOMIIO3UIIMOHHBIX MATEPHAIIOB H
HAaHOKOMITO3UTOB, HAHOBOJIOKHUCTHIX, HAHOCTPYKTYPHUPOBAHHBIX M HAHOMATEPHUATIOB PA3IMYHOM
XUMHYECKOH TIPHUPO/IBI; POU3BOJICTBA PEIKHUX M PEIKO3EMEIIbHBIX DJIEMEHTOB);

40 CxBo3Hble BUIBI MPO(HECCHOHATBLHON NEATEIHbHOCTH B MPOMBIILIEHHOCTH (B cdepe
OpraHH3aIK W MPOBEICHUS HAYYHO-HCCIICIOBATEIIBCKUX H OMBITHO-KOHCTPYKTOPCKUX padoT B
00JacTH XUMUYECKOTO U XMMHKO-TEXHOJIOTHYECKOTO MTPOU3BOJICTBA).

2.2 Tumbl 3a7a4 W 3ama4d MPO(EeCcCHOHANBHON NESTETFHOCTH, K KOTOPBIM TOTOBSTCS
BBINYCKHUKH B pamkax ocBoenus OOII 6akanaBpuara:

- Hay4HO-MCCIIEA0BATEIBCKUE;

- TEXHOJIOTUYECKHE.



2.3 OObekTamMu TPOQPECCHOHATBHON ACSITEIHPHOCTH BBIMTYCKHUKOB, OocBouBIUX OOII1
OakayiaBpuaTa, UIu 001acThI0 (00JIaCTSIMI) 3HAHUS SBIISTFOTCS:

- METaJUTMYeCKre, HEMETAITTMUYECKUE M KOMIIO3UIIMOHHBIC TOKPBITUS; NIEYaTHBIE TUIATHI,
KOMITOHEHTBI ~ 3JIEKTPOHHBIX  YCTPOHCTB, MHKPOIPOLECCOPBl, XHUMHUYECKas MPOAYKIIUS
HEOPraHUYECKON U OPraHu4eCKOM IPUPOJIBL;

- npubOpsl U METOJABI ONpEAENICHUS COCTaBa U CBOWCTBA BEUIECTB M MaTepUajioB B
obactu podeccnoHALHON IeSATETHbHOCTH;

- o0opylnoBaHHE, TEXHOJOIMUECKHUE TMPOIECCHl U TMPOMBIIUIEHHBIE CHCTEMBI IS
MOJTyYeHUsI BEIIECTB, MATEPUAIIOB, M3CNIUH, a TaKXKe JUIA 3alUThl OKPYXKAIOMIEW Cpeabl OT
BIIUSIHUS TIPOMBILIUIEHHOTO MPOU3BO/ICTBA, YHEPTETUKU U TPAHCIIOPTA.

3 CTPYKTYPA ITIPOI'PAMMBbI BAKAJIABPUATA

Copepxanue u opraHuzanus oOpazoBaTelibHOrO mponecca npu peanusanuu OOIL
BbICIIET0 00pa3oBaHusl — OakajaBpuar Mo HampaBieHuio noAarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUSI PETJIaMEHTUPYETCS:

—y4eOHBIM TUIAaHOM;

—KaJIeHJapHBIM y4eOHBIM TPapUKOM;

—pabourMu IporpaMmMamMu JTUCHUIUIMH (MOTyTei);

—paboYrMu IPOTrpaMMaMH MPAKTHK;

—[POrpaMMOi rOCy1apCTBEHHOW UTOTOBOM aTTECTAlIUN;

—(hoHIaMU OLICHOYHBIX CPECTB;

—METOMYECKIUMH YKa3aHUsIMHU 110 cooTBeTcTBYomIeit OOII;

—paboueit mporpamMmoii BOCIIUTAHHS;

—KaJIeHJIapHBIM TJIAHOM BOCIIUTATEIbHON paOOTHI.

3.1 Y4eOHblii njan

Vuebnsiii tan OOIl OakanaBpuaTa BKJIIOYAeT IMepedyeHb AMCLUUIUIMH (MoAyneit),
MIPAaKTHK, AaTTECTALMOHHBIX WCIBITAHUM IPOMEKYTOUYHOM M TOCYAApCTBEHHOM HWTOTOBOM
aTTecTallui OOY4YaroLIUXCs, APYTUX BUAOB Y4€OHOH NEATEIBHOCTH C yKa3zaHHMEM HX oObeMma B
3aUeTHBIX €IUHMIIAX, IIOCIEJOBATEIbHOCTH M paclpeieNieHuss M0 IepuojaM OO0y4YeHHS;
BbIJIeNIAeTCSl 00BEM KOHTAKTHOM paboThl 00yJaroLIMXcsl ¢ MpernoAaBaresneM (1o BUAaM y4eOHbIX
3aHSATUN) M CAMOCTOSITEILHON pabOThl OOYJAIOUIUXCS B aKaJIeMHUECKHX (aCTPOHOMUYECKHX)
qacax. [ Kaxaoi AUCHUIITUHBL (MOAYJIS) M MPAKTUKU yKa3bIBaeTcs (popMa MpOMEKYTOUHOM
aTTECTAIlUU O0YJarOIINXCS.

VY4eOHbIH Mi1aH MpeJICTaBIeH B PUIOKEHUU.

3.2 Kanennapusiii yueOHblii rpadpuk

[TocnenoBarenbHOCTh peaii3alluy pOrpamMMbl OakajlaBpuaTa MO TOAaM M CeMecTpaM
(BKIIOUas TeopeTHdeckoe OO0y4deHHe, NPAKTUKH, MPOMEXKYTOUHbIE U TOCYAAapPCTBEHHYIO
UTOTOBYIO aTTECTAIINU, KAHUKYJIbI) IPUBOIUTCS B KAJICHIAPHOM yueOHOM rpaduke.

Kanennapupiif yueOHBIN TrpadyK NpeICTaBiIeH B MPUIOKEHHH.

3.3 PaGoune nmporpaMMsbl THCHHUIIIMH (MOY.J1€ii)
B OOIl O6akanaBpuata B TPHIOXKEHUH TPEACTABICHBI BCEe paboyue MpOrpamMMBI
TUCIUILIAH (MOIYJIEH).

3.4 PaGoune nporpaMMbl NPaKTHK

OOII 6akanaBpuara npeaycMaTpuBaeT JIOCTATOYHBIN JUIsl (POpMUPOBAHMS, 3aKpEIICHUs
" pa3dBUTUSA MMPAKTUYCCKUX HABBIKOB U KOMHeTeHHI/Iﬁ 00BeM IMPAKTHUKH. HpaKTI/IKa MMpEaACTaBIACT
co0oi BHJ y4eOHBIX 3aHATUH, HEMOCPEJACTBEHHO OPUEHTHPOBAHHBIX Ha MPOQecCHOHATBHO-
MPaKTUYECKYIO0 TOArOTOBKY oOyuaromuxcs. [IpakTuka 3akperuisier 3HaHus U YMEHMS,



npuobperaemble  OOYYAIOIIUMKCS B pe3ylbTaTeé OCBOCHHMS TEOPETUYECKUX  KYPCOB,
BBIpa0aThIBAET MPAKTHYECKHE HABBIKH W CHOCOOCTBYET KOMILJIEKCHOMY (OPMUPOBAHUIO
YHUBEPCAIBbHBIX, 001IenpodeccHoHaNbHBIX, TPOPECCHOHATBHBIX KOMIIETCHIIUH 00yUYaromIMuXCsl.
[TporpamMmbl MPaKTUK IPUBEICHBI B IPUIIOKCHUU.

[Tpu peanuzanuu OOII 6akanaBpuaTa mpeaycCMaTpUBAIOTCS CIETYIONINE BUIbI TPAKTHK:

—y4deOHasi;

—TPOU3BOJICTBEHHASI.

3.4.1 YueOHasi npaKkTHKa

Tun npakTUKu: 03HAKOMUTENbHAS.

3amaveil MpakTUKH SBISETCS MOJyYE€HUE MMEPBUYHBIX MPOPECCHOHANBHBIX YMEHUU H
HaBBIKOB, B TOM 4YHCJE T[EPBUYHBIX YMEHHH U HAaBBIKOB HAay4YHO-HCCJIEI0BATEIbCKOM
nesitenbHOcTH. IlpakTuka ocymectsisiercsi B OBPASOBATEJIBHOM OPIAHMBAIINU Ha
Kadenpe TEXHOJOTMH HEOPTaHWYECKHX BEIMIECTB M JAJICKTPOXMMHUYECKUX  IPOIIECCOB.
PyKkoBOJICTBO IPAKTHKOM OCYIIIECTBIISIET MPEnoiaBaTeib Kadeapbl TEXHOJIOTMH HEOPraHUYECKUX
BEIIECTB U OJEKTPOXHUMHYECKUX IMPOIECCOB, TEXHUYECKYIO TMOIICPKKY OCYIIECTBISIOT
HMHXCHEPHO-TEXHUUECKUI MePCOHA M0 y4eOHOMY MPOLIecCy.

3.4.2 Ilpoun3BojcTBEeHHAsI MPAKTUKA

Tun NpakTUKU: TEXHOJIOTUYECKAs (MPOCKTHO-TEXHOJIOTMUECKas).

3anaveil MPaKkTUKK SBJSETCS MPAKTUYECKOE 3aKPEIUIeHHWEe U YriIyOJIeHHe MOJYYEeHHBIX B
YHUBEPCUTETE 3HAHWUW IO  BONPOCAM  HCIOJb30BAHHMS  BBIYMCIMTEIBHOM  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJOTHI U CUCTEM, IPUMEHSEMbIX Ha MPEANPUATHSIX U B OPraHU3aLUsX,
M3YYCHHE MAaTEMaTH4YEeCKOro, MPOTrPaMMHOTO, alnapaTHOr0 U WHGOPMAIMOHHOTO 00eCIIeUCHHS
VOPABISIIOUIMX CHUCTEM pPA3JIMYHOIO YPOBHS M HAa3HAUYEHMUS, a TaKXKe IIOJy4YEHUE OIbITa
npoecCHOHATLHON  IeATENBHOCTH, NPUOOpeTeHHe OO0ydaeMbIM OIBITa B HCCICIOBAHUU
AKTyaJIbHOU MPUKIATHON pOOJIEMBI. IIpakTka  OCyLIECTBIIAETCA B PXTY
uM. JIW. MengeneeBa u (Miau) Ha OPEIUPUSTHUAX, C KOTOPHIMHM 3aKJIIOUYEHBI JOTOBOPHI O
MPAKTUYECKOU MOATOTOBKE.

IIpakTika NMpoBOAUTCS B OJHOM U3 IOJAPA3ACIICHUN NPEANPUITHNA WIM OpraHU3alui, B
YUCJIO KOTOPBIX MOTYT BXOJUTH: OTEIbl WH()OPMAIIMOHHBIX TEXHOJIOTHH U WH(OpMATH3ALINM;
IT-rexnonoruii; aBromatuzammu; otaensl ACYII u ACY TII; uHXeHepHble IEHTPHI
MH()OPMAIIMOHHBIX TEXHOJIOTU; BEIYUCIUTENIbHBIE M HAYYHO-HCCIIEIOBATEIBCKHIE IEHTPHI.

3.4.3 HayuHo-ucciegoBaTe/bcKasi padora

Tun npakTUKU: HAy4HO-UCCIIE0BATENbCKas paboTa.

3amayeil Hay4yHO-MCCIENI0BaTENbCKOM pabOThl  SABJISETCS U3yYEHUE KOHKPETHOTO
MIPOM3BOJICTBEHHOTO Mpollecca MO pe3yibTaTaM BbIOpaHHOTO OOBEKTa JUIsl HAy4dHO-
HCCIIEIOBATENbCKON UM MTPOEKTHOM JEATEIbHOCTH; U3YYEHHUE CUCTEMBbI YIPABICHUS KaYeCTBOM
MPOAYKIMH, TEXHUKO-I)KOHOMHUYECKUX MOKa3aTeNeil, MeporpHusITUil 10 TEXHUKE O€30MacCHOCTH U
OXpaHE OKPYXKAIOIIEH Cpenbl; MpUOOpETEHHE HEOOXOAUMBIX MPAKTHUYECKUX HABBIKOB IS
BBITTOJIHEHUST BBITYCKHON KBaJTU(HUKAIMOHHONH paboTel. HayuHo-uccnemoBaTenbckas pabora
ocymectBisiercs B OPTAHU3ALIMU na Kadenpe TexHONOrMM HEOPraHWYECKHX BELIECTB U
ANEKTPOXUMUYECKUX MPOIIECCOB M/WIM B OAHOM U3 MOJpa3IesIeHui penpUsThs, OpraHu3aIuii,
C KOTOPBIMM 3aKJIFOYEHBI COOTBETCTBYIOIME JIOTOBOPHI O MPAKTUYECKOW MOATOTOBKE, B YUCIIO
KOTOpPBIX MOTYT BXOJUTh: OTHENbl MH(OPMALMOHHBIX TEXHOJIOTUH U uHpopmaruzanmu; |IT-
TeXHoJorui; asroMarmzaumu; otaensl ACYII u ACY TII; wuHXEHepHbIE LEHTPBI
MH(OPMALIMOHHBIX TEXHOJIOTH; BBIYMCIUTENbHBIE U HAYYHO-UCCIIEI0BATEIbCKUE LIEHTPHI.



3.4.4 TlpenauiioMHasi MPaKTUKA

Tun npakTuKy: MpeaIuIuIoOMHas MPaKkTHUKa.

3anaveil MPakTUKK SBJISETCS MaKCUMallbHOE MPUOIMKEHNE K BBINOJIHEHUIO BBITYCKHOM
KBaJIM(UKAIIMOHHON paboThl, T.e. MOAPOOHOE 3HAKOMCTBO C OOBEKTOM HH(OpPMATH3AIMH, €TO
O0COOCHHOCTSIMH, Y3KMMH MECTaMH U HEJAOCTaTKaMH paboThl; cOOp HE0OXoauMoi uHdopmaimu,
KOTOpasi 3areM OyJeT HCIOJb30BaHA MPU PEHICHUH MPAKTUYCCKOW WHKEHEPHOH 3aJauu.
[Ipaktuka ocymectBisiercss B PXTY um. .M. MenaeneeBa u (W) Ha NPEANPHATHAIX, C
KOTOPBIMU 3aKJIFOUEHBI JOTOBOPHI O MPAKTUUECKOU MOJTOTOBKE.

[TpakTiKa MPOBOJUTCS B OAHOM W3 MOJpAa3elieHUu MPeArnpHUsITH WM OpraHu3alui, B
YHCII0 KOTOPHIX MOTYT BXOJWTB: OTIENBI MH()OPMAMOHHBIX TEXHOJOTUH W MH(OpMATH3AINH,
IT-rexnonoruit; aBromarmsanuu; otaedsl ACYII u ACY TII; wuHXEHEpHbIE LCHTPHI
MH()OPMAIIMOHHBIX TEXHOJIOTHI; BEIYUCIUTEIBHBIC U HAYIHO-UCCIICI0OBATEIBCKUE IICHTPHI

Breibop MecT mnpoxokIeHusi MPakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbsSI TIPOM3BOJAMUTCS C YUETOM COCTOSIHHS 3JIOPOBbS OOYYarOMIMXCS W TPEOOBAHHUSIMH TIO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBenHoii utorosoii arrecranuu (F'MA)

[TporpamMma rocynapcTBeHHONW UTOTOBOM aTTecTaluu siBnsieTcs npuioxenrnem k OOIT
OakajaBpuara.

B rocymapcTBeHHYIO HTOTOBYIO aTTECTAIIMIO BXOIUT BBIOJHEHUE W 3AIIUTA BHITYCKHON
KBaJTM(PUKAITMOHHON paOOTHI.

3.6 ®@ounja oueHouHbIX cpeacts (POC)

®OC co3pmaercs B coorBerctBUM ¢ TpeboBanusiMu @OI'OC BO pns  arrecranuu
oOydarolmuxcsi Ha COOTBETCTBUE HX YYEOHBIX JIOCTHXKEHUN MOATAMHBIM TpPeOOBaHUIM
cootBercTByromet OOIl GakanaBpuara aJis IPOBEACHUS BXOIHOTO (eciu ecms!) W TEKYIIETO
OLICHUBAHHUS, a TAK)Ke MPOMEKYTOUHOUM aTTectanuu odydaromuxcs. POC saBrseTcs cOCTaBHOU
9YacThI0 HOPMAaTHBHO-METOJMYECKOTO OOECIIEYeHUsI CHUCTEMBl OIICHKH KadecTBa OCBOCHUS
obyuaromumucs OOII, Bxoaut B cocraB OOII GakanaBpuara.

®OC — KOMIUIEKT METONYECKHX MaTEpUAIIOB, HOPMHUPYIOIIUX MPOIETypPhl OLEHHBAHMUS
pe3yabTaToB  OOydeHHus, T.€. YCTAHOBJIEHMS  COOTBETCTBHA  YUEOHBIX  JOCTHXKEHHH
3aIlUIaHUPOBAHHBIM pe3yiibTataM oOydenuss U TpedoBanusm OOIl OGakanmaBpuarta, padoumx
IporpamMM AMCLUUIUINH (MOJYyJIeH) U IPaKTHUK.

DOC chopMupOBaH HA OCHOBE KJIFOUEBHIX IPUHIIMIIOB OLICHUBAHUS:

— BJIMIHOCTH: OOBEKTHI OIEHKH OJDKHBI COOTBETCTBOBATH IOCTABICHHBIM IEJISIM
o0y4eHus;

— HAQJEKHOCTH: WCIOJIB30BAHUE EIUHOOOPA3HBIX CTAaHAAPTOB M KPUTEPUEB JUIS
OIICHUBAHUS JOCTHKCHHUM;

— OOBEKTHBHOCTHU: pa3Hble OOYYaIOUIHECcs JOKHBI UMETh paBHBIE BO3MOKHOCTH
TOOUTHCS ycIiexa.

@®OC no aucuumanHaMm, npaktukam, ' MA npuBeeHsl B IPUIOKEHUH.

WMuBanuaaM U JUIiaM ¢ OTpaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsI (IO MX 3asIBJICHUIO)
MpelocTaBIsgeTcss BO3MOKHOCTE 00yueHus mo OOII OGakanaBpuara, yunThIBaroIe 0COOEHHOCTH
UX TICUXO(HU3UYECKOTO pPa3BUTHUS, WHAWBHUIYAIBHBIX BO3MOXKHOCTEH U, MPH HEOOXOAMMOCTH,
o0ecTeunBaroIIeii KOPPEKINIO HAPYIICHUI Pa3BUTHS U COIMATBHYIO a/Ial TAIHIO.



3.7. PaGouasi nporpaMMa BOCIIMTAHUSI

PabGouass mporpamMmma BocmuTaHHs, pa3paboTaHHAs W YTBEP)KIEHHAs 0Opa30BaTEIBHOU
OpraHM3aIyei, OMpeAeNseT KOMIUIEKC OCHOBHBIX XapaKTEPHUCTUK OCYIIECTBIIEMON B
00pa3oBaTeNbHON OpraHW3alWud BOCIHTATENLHOW pPabOTHl MO COOTBETCTBYIOUICH OCHOBHOM
00pa30BaTeNbHOM MpOTrpamMme:

— 1eJTb, 33/1a4K, OCHOBHBIC HATIPABJICHUS M TEMbI BOCITUTATEIBHON pabOTHI;

— BO3MOJKHBIC ()OPMBI, CPEACTBA U METO/bl BOCIUTAHUS, BKJIFOUAsi UCIIOJIb30BaHUEC
BOCIIUTATEILHOTO MOTEHITMANA TUCIUILIHH (MOIYIIeH);

— MOAXOIbl K WHAMBHIYAIHU3AlUU COJACPIKAHUS BOCIUTAHHS C YYETOM OCOOCHHOCTEH
0o0ydJaronmxcs;

— mokasaresii 3()(HEKTUBHOCTH BOCIUTATEIBHONH Pa0OThI, B TOM YHUCIE IUIAHUPYEMbIE
JMYHOCTHBIC PE3YJIbTaThl BOCIIUTAHUS, M NHBIC KOMITOHCHTHI.

3.8. KajienapHblii J1aH BOCIUTATEIbHOM PadoThl

Kanennmapuelii 1aH BOCHUTATEIBHOW pabOThI, pa3pabOTaHHBIH U YTBEPKIACHHBIN
00pa3oBaTeNbHON OpraHU3aIMel, CONEPKUT KOHKPETHBIM NepedyeHb COOBITHIA M MEpONpPHUSATHIA
BOCIHUTATEIbHONW HAIIPaBIEHHOCTH, KOTOPBIE OPTraHU3YIOTCS M MPOBOIAATCS 00pa3oBaTeNbHOM
opraHusanuel u (WinM) B KOTOpPbIX oOpa3oBaTelibHAs OpraHM3alisl NPUHUMAET YydacTue, B
COOTBETCTBUH C OCHOBHBIMH HAIPABICHUSIMH U TEMaMH BOCIIUTATEIbHON PabOThI, BEIOpAaHHBIMU
dbopmamu, cpecTBAMU M METOAAMHU BOCITUTAHUS B YI€OHOM TOY WIIH TIEPUOJIEe OOYIEHUSI.

4 PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI BAKAJIABPUATA

COBOKYMHBIN 0XHUAA€MbIN pe3ynbTaT oOpa3oBaHus Mo 3aBepuieHHH ocBoeHus OOII
OakanmaBpuaTa ONpEAEsSeTCs MPUOOPETaeMbIMU BBITYCKHHUKOM KOMIIETECHIMSIMH, T.€. €ro
CHOCOOHOCTSIMU TPUMEHSATh 3HAHUS, YMEHHUS, HAaBBIKM M JIMYHBIE Ka4yecTBa B COOTBETCTBUU C
3aauamMu Mpo(hecCHOHATBHOM e TETLHOCTH.

B pesynbrare ocBoenus OOIl 0OakanaBpuaTta y BBINYCKHUKA JIOJDKHBI  OBITH
chOopMHUpPOBaHBl  YHUBEpCAJbHEIE, oOmenpodeccCuoHalIbHBIE U MPOQPECCHOHAIBHBIC
KOMIIETEHIIUH.

Boinycknuk, ocsousuii OOIL, nomkeH o6agaTh CleayOIUMU KOMIETEHIUSIMH.

4.1 YHHBepcaHLHbIe KOMIIETCHIUHU BBINYCKHUKOB H HHANKATOPBI UX TOCTUKCHUSA

HawnmenoBanue
Konx n nanmeHoBaHme Kon n HauMeHoBaHuE MHIUKATOpa
KaTeropuu (TPyTIibl)
YK noctmkenns YK
YK
VK-1.1 3naeT MeToAbl MOUCKA, KPUTHIECKOTO
aHanIM3a u CUHTE3a uH(popMaluuy,
MIPUMEHEHUS CHCTEMHOTO moaxona,

OCHOBAHHOI'O Ha HAYYHOM MHUPOBO33PCHUU

VK-1. Coocoben N
OpH  pemieHUH 3a1ad  1podheCCHOHATBLHOM

OCYIICCTBIIATH IMOUCK,

. JIESTENIbHOCTH;
KPUTUYECKHUI aHaIN3 U
CucremHoe u VYK-1.2 VYmeer aHaim3upoBaTh 3ajadgy,
CHUHTE3 HH(pOpMaIH,
KPUTHYECKOE BbIJIEIIsAs €€ 0a30BbIE€ COCTABIISIONINE;
MIPUMEHSITD
MBIILIJIEHUE . VK-1.3 VYmMmeer HaxoIuTh U KPUTHUYECKH
CUCTEeMHBI  MOJXOJ
aHAJIM3UPOBaTh MH(OPMAIIHIO, HEOOXOIUMYIO
L peeHus

JUTSL pEeNIeHUs TIOCTaBIICHHOH 3a/1a4H;

YK-1.4 Vmeer ompenensiTh U OLIEHUBATH
BapHUaHThl BO3MOXKHBIX peIIeHUH 3a/1auu;
VYK-1.5 Brnageer HaBbIKaMH pacCMOTpPEHUs
BO3MOKHBIX BApUAHTOB pEHICHUs 3a7auyH,

IIOCTAaBJICHHBIX 3aa1a4.




OLCHUBaHUA UX JOCTOMHCTB U HEAOCTATKOB.

Pa3zpaboTka u
peanu3alysi IpOeKTOB

VK-2. Crnocoben
OMPENIEATh KPyT
3a/1a4 B paMKax
MIOCTaBJICHHOM 1SN 1
BBIOMpATh
OIITHMAJIBHBIC
CIOCOOBI KX PEIICHMS,
HCXOMS U3
JNENCTBYIOLIUX
MPaBOBBIX HOPM,
HMMEIOIIUXCS PECYpPCOB
U OrpaHUYEHU

VYK-2.1 3naer npaBuia v yCIOBHOCTH TIPU
BBIMIOJTHEHUH KOHCTPYKTOPCKOM
JIOKYMEHTAIUU TPOCKTA;

VYK-2.2 3naet 0CHOBBI pacyeTa Ha IPOYHOCTb,
JKECTKOCTh U YyCTOMYHUBOCTH 3JIEMEHTOB;
000pyI0BaHUsI XUMHYECKOM
MPOMBIIIIICHHOCTH

VYK-2.3 3HaeT TeXHOJIOTHIECKHE PACUETHI
anmnapaToB XUMUYECKOU TPOMBINIIICHHOCTH;
YK-2.4 Ymeer onpenensiTh 0KuaacMbie
pe3yIbTaThl TPOSKTUPOBAHUSI DJIEMEHTOB
000pyIOBaHUsT XUMHYECKON
MIPOMBINIIICHHOCTH;

VK-2.5 Ymeer onpenenars crnocod perieHus
KOHKPETHOM 3aJ]a4i MIPOEKTa, BEIOUpast
ONTUMAJIBHBIN CIIOCOO U UCXOMS U3
JNEHCTBYIOIIUX MPABUJ U TPAHUYHBIX YCIOBUMN
IIPH BBITIOJIHEHUU IPOCKTHOW JJOKYMEHTAITUH!
Y UMEIOIINXCS PECYPCOB U OTpaHUYCHHUIA;
VYK-2.6 YMmeer pemiate KOHKPETHbBIE 3a7aUn
poeKTa TpeOyeMoro KayecTna u 3a
YCTaHOBJICHHOE BPEMSI,

YK-2.7 YMmeer nyOnuuHO IPEICTABIATD
pE3yNbTaThl PelIeHUs] KOHKPETHOM 3a7aun
MIPOEKTA;

YK-2.8 Bnaneer criocobamu 1 mpueMaMu
M300paKeHUS JIEMEHTOB XUMHUYECKOTO
000pyI0BaHUS B OJTHOM U3 rpaduaecKux
CHUCTEM;

VK-2.9 Brnageer MmeTonaMu MeEXaHUKA
MPUMEHHUTEIHHO K pacueTaM ammapaToB
XUMHUYECKON TTPOMBIINIICHHOCTH;

YK-2.10 Biageet HaBbIkKaMu
MPOEKTUPOBAHUSI TPOCTEHIIINX aMMmapaToB
XUMHUYECKON TTPOMBIIIICHHOCTH.

Komangnas pabora u
JUJIEPCTBO

VK-3. Crocoben
OCYIIECTBIIATH
COIIHAJIBHOE
B3aHMOJIENCTBHE U
peaTn30BBIBATH CBOIO
POJIb B KOMaH e

VK-3.1 3HaeT ¥ TOHMMAET OCOOEHHOCTH
MOBEJICHUSI pAaOOTHUKOB MPEIPUSTUI
XUMUYECKON TTPOMBIIIIICHHOCTH;

VK-3.2 3HaeT OCHOBHEBIE TUITBI COITHAIBLHBIX
B3aUMOJICUCTBUI U COITMAILHO-
TICUXOJIOTHYECKHE KpuTepun dPGEKTUBHOCTH
YIPaBJICHUS KOJUIEKTUBOM;

VK-3.3 YMmeeT B3aUMOJEICTBOBATE C
JPYTUMU WIEHAMH KOMaH/bl, B TOM YHCIIE
y4acTBOBaTh B 0OMeHe HH(popMalmei,
3HAHUSIMH U ONBITOM;

VYK-3.4 YMeeT ucIoiib30BaTh COBPEMEHHBIC
COLMATIbHO-TICUX OJIOTHYSCKUE TEXHOJIOTHHI
YIPaBJICHUS KOJUIEKTUBOM;

VK-3.5 Brnageer OCHOBHBIMHA METOIAMU
cOopa u aHanu3a uHpopmanuu,
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CIOCOOCTBYIOIIEH Pa3BUTHIO OOIICH
KYJIbTYPbI U COIMATN3AIMH JIHIHOCTH;
YK-3.6 Braneer cnoco6amMu MOTHBAIAH
YJICHOB KOJIJICKTHBA K TMYHOCTHOMY M
poeCCHOHATBPHOMY Pa3BUTHIO.

KommyHnukanus

YK-4. Cnocoben
OCYILIECTBIISATh
JIEJIOBYIO
KOMMYHHKAIUIO B
YCTHOM U MUCbMEHHOMN
dhopmax Ha
roCy/1apCTBEHHOM
s13p1Ike Poccuiickoin
denepauyu u
MHOCTPaHHOM(BIX)
SI3BIKE(axX).

VYK-4.1 3HaeT ocHOBHBIE CIIOCOObI
COUYETAEMOCTH JICKCHUECKHUX €IUHULL U
OCHOBHBIE CJI0BOOOpa30BaTEIIbHBIC MOJICTIH,
pPYCCKHE SKBHUBAJIEHTHI OCHOBHBIX CJIOB U
BBIPOKECHHH MpodhecCHOHATBHON peun;
VYK-4.2 3naeT 0OCHOBHBIC TPHUEMBI U METOIBI
pedepupoBaHus U AHHOTUPOBAHUS
JUTEPATYPHI 1O CIIENUATHFHOCTH, IIPUEMBI
paboThI ¢ OPUTHHATIBLHOHN JTUTEPATYPOH 11O
CIEIHAIbHOCTH;

VYK-4.3 3HaeT macCUBHYIO U aKTHBHYIO
JIEKCUKY, B TOM 4YHKCJe, OOLIEHAYYHYIO U
CHEIHAbHYIO0 TEPMUHOJIOTHIO, HEOOXOIUMYIO
JUTSL PEIICHUS CTaHTaPTHBIX
KOMMYHHUKATHBHBIX 3a/1a4;

VK-4.4 YmeeT ucnonib30BaTh
H(OPMaLMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH IIPH MOUCKE HEOOXOTUMOM
nH(pOpMaIKK B MIPOIIECCE PEIICHUs
CTaHJapTHBIX KOMMYHHKATHUBHBIX 3a7a4 Ha
rOCy/IapCTBEHHOM U HHOCTPAHHOM SI3bIKaX;
YK-4.5 Ymeer paboTath ¢ OpUrHHAIBEHOM
JIUTEPATYPOU MO CHENUATTBHOCTH CO
CcJIoBapemM;

YK-4.6 Bnaneet BeneHueM Aen0BOM
MIEPETUCKN Ha MHOCTPAHHOM SI3bIKE, PEUCBOM
JESTEIbHOCTHIO MPUMEHUTENBHO K cepe
OBITOBOM M MPOQeCCHOHATbHON
KOMMYHHKAITIH;

VYK-4.7 Bnaneer BeieHHEM J1€I0BOI
MEPENUCKH C YIETOM OCOOCHHOCTEN
CTHJIMCTUKH OPUIHATBHBIX U
HEOPUIMATLHBIX THCEM, COIMOKYIBTYPHBIX
pa3nuuuii B hopMaTe KOPPECTIOHACHIINH Ha
TOCy/IapCTBEHHOM U HHOCTPAHHOM SI3bIKaX;
VK-4.8 Bianeer HaBBIKAMH pedeBOH
JeSITEIbHOCTH MIPUMEHHUTEHHO K chepe
ObITOBOM U MpodecCHOHATbHON
KOMMYHHKAIIH, OCHOBaMHU MyOIHYHOMN peyn;
VK-4.9 Bnageet 0CHOBHOI MHOSA3BIYHOMN
TEPMHUHOJIOTHEHN CIIEIUATBbHOCTH, OCHOBAMU
pedepupoBaHus U AHHOTUPOBAHHUS
JTUTEPATYpPHI MO CIIEIHUATHHOCTH.

MexkynpTypHOE
B3aUMOJICHCTBUE

YK-5. Cnocoben
BOCIIpUHUMATDH
MEXKYJIBTYPHOE
pazHooOpaszue

VYK-5.1 3HaeT OCHOBHbIE 3aKOHOMEPHOCTH
HCTOPHUYECKOI0 MPOIIecca U ATAIbI
ucropuieckoro passurtus Poccun;
VK-5.2 3HaeT STHO-KYJIbTYPHBIE U
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oOrmiecTBa B
COIMAJIBHO-
HCTOPUYECKOM,
TUYECKOM U
¢bunocopcrom
KOHTEKCTaX.

COLIMAIbHO-TIOJIUTHYECKHE MTPOIECCHI
CTaHOBJICHUS POCCUUCKOU
rOCyJapCTBEHHOCTH;

VYK-5.3 3naer mecto u posib Poccun B
MCTOPUH YEJIOBEYECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3naer ocHOBHBIE pa3zeibl U
HanpaBlieHUs: GUIOCOPUH, a TAKKE METOJBI U
npueMsbl pritocodckoro aHanmsa npooIieM;
VYK-5.5 3Haet HpaBCTBEHHbIE [IEHHOCTH,
IPEJCTAaBICHUS O COBEPIIEHHOM Y€JIOBEKE B
Pas3INYHbBIX KYJIbTYPaX;

YK-5.6 YMmeer ocMbICIMBATh COLUATBHO-
HOJUTUYECKHE IIPOLIECCHI, COOBITHS U
sBneHus B Poccuu 1 MupoBoM cooOriecTse B
UX JUHAMHKE U B3aUMOCBSI3H,
PYKOBOJICTBYSICh IPUHIIMIIAMU Hay4YHOU
00BEKTHBHOCTH ¥ HCTOPH3MA;

VYK-5.7 Ymeer popmupoBaTs U
apryMEHTHPOBAaHHO OTCTaUBATh COOCTBEHHYIO
MO3HIIMIO TIO0 PA3IMYHBIM MTPOoOIeMam
UCTOPUH;

YK-5.8 YMmeer noHumarh 1 aHaIM3UPOBATH
MHUPOBO33PEHYECKHE, COLIUATIbHBIC U
MHUBUAYaAJIbHbIE TPOOJIEMBbI COBPEMEHHOM
KHU3HH,

VK-5.9 VYmeer rpaMOTHO BECTH TUCKYCCHIO,
apryMEHTHPOBAaHHO OTCTaMBATh CBOIO
MO3MIIMIO TI0 3HAYUMBIM (PUI0CO(HCKUM
npoOjeMaM COBPEMEHHOM JKU3HU, ONTUPAsCh
Ha HapaOOTaHHBIN B UCTOpHUH pusiocopun
MaTepHal;

VYK-5.10 YMeeT KOHCTPYKTHBHO
B3aMMO/ICHICTBOBATH C JIIOJIbMU C YIETOM
aHaJM3a X COIMOKYIBTYPHBIX 0COOEHHOCTEN
B I[EJISIX YCIICIIHOTO BHITIOJTHEHUS
npodeccOHATBHBIX 3aj1ay;

VK-5.11 Brnaneer npeactaBieHus MU 00
UCTOPUH KaK HayKe, OCHOBaMHU
HCTOPUYECKOTO MBIIIJICHHUS;

VK-5.12 Brnageet npeactaBieHus MU 00
OCHOBHBIX ATaIlax B UCTOPUU YEJIOBEYECTBA U
UX XpOHOJIOTHUH;

VK-5.13 Brnageer HaBbIKaMU aHAIN3a
HCTOPUYECKIX HCTOYHUKOB;

VK-5.14 Bnaneet HaBbikamu (pusocodcekoit
KYJIBTYPHI JIJIS1 BRIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3TJIsI/Ia HA IEHCTBUTEIHLHOCTD.

Camoopranu3zanus u
camopa3BuTHe (B TOM
qucle
3/10pOBbECOEPEIKEHUE)

VYK-6. Criocoben
YIPaBJIATH CBOUM
BpEMEHEM,
BBICTPaMBAaTh U

VK-6.1 3HaeT coUaIbHO-TICUXOJIOTUYECKUE
TEXHOJIOTUU Pa3BUTHSI U CAMOPA3BUTHS;
VK-6.2 3HaeT cBOM JIMYHOCTHBIE,
CUTYaTHBHBIC, BpEMEHHbIE U JIPYTHE PECYPChI
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PCAIN30BbIBATH
TPaCKTOPHUIO
caMOpa3BUTHS Ha
OCHOBE MTPUHITUITOB
o0Opa3oBaHUsI B
TCUCHUE BCEH JKU3HH.

U UX TIpeIebl;
VYK-6.3 YMmeer muiaHupoBaTth U pemaTh 3a/1auu
c0oOCTBEHHOTO IPO(HECCHOHATILHOTO U
JUYHOCTHOTO Pa3BUTHS;

VYK-6.4 YMeeT KpUTUYECKH OLICHUBATh

3¢ (HEeKTUBHOCTH UCIIONb30BAHMS BPEMEHU U
JIPYTHX PECYpCOB MPU PEIICHUU
MOCTABIICHHBIX 33/1a4;

YK-6.5 Bnageet npueMamu aHanausa
COOCTBEHHBIX JICHCTBHI NPU YIPABICHUN
KOJUJIEKTUBOM U IPU CaMOOpPraHU3alUu;
YK-6.6 Bnaneer nmpenoctaBieHHBIMU
BO3MOXXHOCTSIMU JIJIsl IPUOOPETEHUS HOBBIX
3HAHUW U HABBIKOB.

VK-7. Crnocoben
MOJI/ICP>KUBATh
JOJKHBIA YPOBEHb
¢buznyeckoi
MMOATOTOBJIIEHHOCTH
JUI o0ecreueHUs
IOJHOILIEHHOH
COLIMAJIbHOM 1
npodeccnoHanbHOM
JIEATEILHOCTH.

YK-7.1 3naer posib ¥ 3Ha4eHUE PUIUIECKOM
KYJIBTYPBI B )KH3HU YeJIOBEKa U 00IIECTBA,
BUJIbI (PU3MYECKUX YIPAXKHEHUN; HAyYHO-
MIPAKTUIECKHE OCHOBHI (PU3NUICCKOM
KYJIBTYpPBI ¥ 30POBOT0 00pa3a KU3HH;
YK-7.2 Ymeer nonaepKuBaTh TOJKHBIA
ypOBeHb (PM3UUYECKOM MOATOTOBICHHOCTH ISt
00ecCIeUYCHHS ITOJTHOLICHHOM COIUAIBHON U
PO eCCHOHABHON JEATEIbHOCTH;

VYK-7.3 YMeer HCI0ab30BaTh OCHOBBI
(bu3nuecKoil KyabTyphl 151 OCO3HAHHOTO
BBIOOpA 3/10pOBbECOEPEraroNIuX TEXHOJIOTHI C
Y4eTOM BHEIIHUX U BHYTPEHHUX YCIOBUMN
peanuzanuu npodeccruoHanbHOI
JIEITENHHOCTH;

YK-7.4 Bnaneet cpeAcTBaMH U METOaMHU
VKPETUICHUS 3JI0POBBS, PUINIECKOTO
CaMOCOBEPILIEHCTBOBAHHUS; IOJDKHBIM
ypOBHEM (PU3HUYECKOH MOATOTOBICHHOCTH JIJISI
oOecreueHHs OJTHOLICHHOH COIUaIbHON U
PO eCCUOHAIBHON JeATETHHOCTH;

besomnacHocTh
JKU3HEIEATETLHOCTH

YK-8. Cniocoben
co3/71aBaTh U
MOJA/ICPKUBATH B
MOBCEIHEBHON XKU3HU
U B
npodecCuoHaATbHON
NeATETbHOCTH
0e30MacHbIe yCIOBUS
KU3HEESITeIIbHOCTU
JUTSL COXpaHEeHUs
MPUPOTHOMN CpebI,
obecrnieueHus
YCTOMYHBOTO
pa3BuTHS O0IIIECTBA, B
TOM YHCII€ IPU YyTPO3€e
Y BOSHHUKHOBEHUHU
Ype3BbIYANHBIX

YK-8.1 3naer ocHOBHBIE TeXHOC(HEPHBIE
OITACHOCTH, X CBOWCTBA M XaPaKTEPUCTUKH;
VK-8.2 3naeT xapakrep BO3ACHCTBUS
BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeNIOBEeKa U
INPUPOJHYIO CPENY, METO/IbI 3AIIUTHI OT HUX
MIPUMEHUTEIBHO K chepe CBoeH
npodeCCHOHATLHOMN 1€ TeNbHOCTH;

VYK-8.3 Ymeer obecnieunBath Oe30macHbIe
U/ KoM(OpPTHBIE YCIOBUS TPya Ha
pabouem MecTe, B TOM YHUCIIE C TOMOIIBIO
CpPE/ICTB 3alIHTHI,

VYK-8.4 YMmeeT BBISBIATH U YCTPAHSTh
poOJIEMBI, CBS3aHHBIEC C HAPYIICHUSIMHI
TEXHUKH O€30MaCHOCTH Ha pabodeM mMecTe
NPUMEHUTEIBHO K cdepe cBoeit

PO eCCHOHAIBHON JEATETHHOCTH;

VYK-8.5 Ymeer ocymiecTBIsATh AeHCTBUS 1O

13




CUTyallUil U BOEHHBIX
KOH(JIUKTOB.

IIPEAOTBPALIECHUIO YPE3BbIYAaNHBIX CUTYaLUH;
VK-8.6 Brnazgeer 3akoHOAAaTEIBHBIMU U
HOPMAaTUBHO-TIPABOBBIMU aKTaMH B 00J1aCTH
0€30IaCHOCTH M OXPaHbl OKPYKaIoIen
cpenbl;

VK-8.7 Bnageer ciocodaMu ¥ TEXHOJIOTASIMU
3aIIUTHI B YPE3BbIUANHBIX CUTYALIUSIX U B
YCJIOBHSIX BOGHHOT'O BPEMEHH;

VK-8.8 Brageer moHATHIHO-
TEPMHUHOJIOTHYSCKHM aIllapaToM B 001acTH
0€30IMacHOCTH;

VYK-8.9 Bianeetr HaBblKaMu paliiOHAIU3ALUN
po(hecCHOHATILHOM JIEATEIILHOCTH C LETbI0
obecneueHys1 0€30IIaCHOCTH U 3aIUThI
OKPYKaIOIIECH CPEJIbl.

VK-9. Criocoben

VYK-9.1 3naer 1 moHUMAaET 0COOEHHOCTH
[MOBEIECHUS YWIEHOB KOJUIEKTHUBA C
OTPaHUYCHUSIMU TI0 3I0POBBIO;

HUCII0Ib30BATh o
6a30BhIC VK-9.2 YMeeT BzanMoaeiicTBOBATE C
HNuxiro3uBHas YJICHAMU KOJIJICKTUBA C OTPaHUICHHUSIMH 10
ne(heKTOIOTHIECKUE
KOMIIETEHTHOCTh . | 3I0pOBBIO;
3HAHUS B COLIMAbHON
. | YK-9.3 Brageer npuemamu ananuza
1 IpoeCCUOHAIBHON s .
cepax COOCTBEHHBIX JNEHCTBUI MPU OOIIEHUH C
' YJIeHAMU KOJIJICKTUBA C OTPAaHUYCHUSMU TI0
3JI0POBBIO.
VK-10.1 3HaeT OCHOBBI DJKOHOMUYECKOU
KYJIBTYPbI, B TOM YHUCi€e (DUHAHCOBOU
VYK-10. Criocoben YABTYPBI, b
TPaMOTHOCTH;
MPUHUMATH
DKOHOMHYECKAI VYK-10.2 YMeeT Ucroip30BaTh 3HAHUA OCHOB
000CHOBaHHEIE
KyJIbTYpa, B TOM HSKOHOMHUKH NP MPUHATUU 0O00CHOBAHHBIX
SKOHOMHUYECKHE

qucCJIc (I)I/IHaHCOBaSI

pEeIICHUA B pa3JINYHbIX

pelIeHu# B pa3IuvYHbIX 001aCTsIX

IrPaMOTHOCTh JeSITebHOCTH;
obnactsx
VYK-10.3 Briageer HaBBIKaMHu BBIOOPA
KHU3HEESITENbHOCTH. .
HKOHOMHUYECKH OOOCHOBAHHBIX PEILICHUI B
Pa3IMYHBIX 00JIACTAX JKU3HEAESATEIbHOCTH.
VK-11.1 3naer npaBoBbIE HOPMBI,
opMU Y€ HETEPIIUMOE OTHOIIEHHE K
VK-11. Cnocoben (opmmpyiom p
KO VOHHOMY ITOBE/ICHHUIO;
(dhopmupoBartb PPy y a ’
VYK-11.2 YmMeer peann3oBbIBaTh HETEPIIUMOE
I'paxxnanckas HETEPIUMOE
OTHOLIEHHE K KOPPYNLIMOHHOMY TIOBEJICHUIO B
O3NS OTHOIIIEHUE K
pa3anyuHbIX chepax AesaTeIbHOCTH;
KOPPYNLIMOHHOMY
VK-11.3 Brnageer meroiamu (popMUpOBaHUS
MOBE/ICHHUIO.

HETEPIUMOTO OTHOIIEHUS K
KOPPYHIIMOHHOMY TTOBEJICHUIO.
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4.2 Ob6menpodeccnoHalbHble KOMIIETEHIIUN BbHIMYCKHUKOB H MHIUKATOPHI MX

JOCTHIKEHHUA
HaumeHoBaHume
KaTeropu ( 151) Kon n HaumeHoBaHue Kon u HauMeHOoBaHue MHIUKATOpa
p byl OIIK noctmkenus OITK
OIIK
OIIK-1.1 3Haer TeopeTHueCKrEe OCHOBHI OOIIIEH
U HEOPraHWYeCKOW XHUMHUU U TOHUMAET
MPUHITUIIEI CTPOCHHS BEIIECTBA M MPOTEKAHUS
XUMHUYECKUX TPOIECCOB;
OIIK-1.2. 3Haer OCHOBHI KiacCHU(UKAINH
OpraHUYECKUX COEIMHEHHH, CTpPOCHHUE,
CIOCOOBI MOMYYCHHSI U XMMUYECKUE CBONCTBA
pa3IMYHBIX KJIACCOB OpPTaHHYECKUX
COEIMHEHMH, OCHOBHEIE MEXaHU3MBI
MPOTEKAHUS OPTAHUYECKUX PCAKITUI;
OIIK-1.3. 3HaeT OCHOBHEIE 3aKOHBl U
COOTHOILIEHUS buznveckoi XUMHH
(XUMUYECKOM TEPMOIMHAMHUKH,
SIIEKTPOXUMUHU XUMHAYECKON KAHETUKH
OIIK-1. Cniocoben P ’ N ’
H3VUATE OCHOBBI (Da30BBIX PABHOBECHUH M IEPEX0JIOB),
yHatb, CrocoObl WX TPUMECHECHHUS JUIS  PEIICHUs
aHAJIM3UPOBATh,
TEOPETHYCCKUX M TPHUKIAAHBIX 3a1ad, POJib
HCIIOJIB30BaTh .
(U3HYECKON XUMHH KaK TEOPETUYECKOTO
MEXaHU3MBI .
. | byHnmameHTa COBPEMEHHOI XUMHHU 51
XUMUYECKUX PEaKIIHH, o
A 5 | TIPOLIECCOB XMMUHYECKOH TEXHOJIOTHHU;
P OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBEI H
TEXHOJIOTHYECKUX
COOTHOIIIEHUS TEPMOMHAMUKH
rpoiieccax "u . N
EcrecTBeHHO- MOBEPXHOCTHBIX SBJICHHI, OCHOBHBIE CBOICTBA
OKpYXarIlleM  MHpe,
HayJHas TIOJIrOTOBKA JUCTICPCHBIX ~ CHCTEM, OCHOBHBIC METOJBI
OCHOBBIBAsICh Ha

3HAHHUAX O CTPOCHUHU
BELIECTBA, pUpoie
XUMHUYECKOH CBSI3U U
CBOMCTBAx pPAa3JIMYHbIX
KJIACCOB ~ XMMHUYECKHUX
3JIEMEHTOB,
CO€IUHEHMI, BEISCTB
1 MaTEepUasoB.

WCCJICIOBAaHMsI TIOBEPXHOCTHBIX SBIEHUN U
JTUCTICPCHBIX CUCTEM;

OIIK-1.5 VYMmeer BBIIOIHATH
XUMHUYECKHE OTIepallii;

OIIK-1.6 YMeer HCHONB30BaTh XHMHYECKHE
3aKOHBEI, CIIPaBOYHBIE TaHHEIE 51
KOJIMYECTBEHHBIE COOTHOIICHHSI OPTaHHMUECKUX
peareHTOB B OPraHWYECKHX PEAKIUSAX JUIS
penreHus mpodecCHOHATBHBIX 3a1a4;

OCHOBHBIC

OIIK-1.7 VYmeer mnporHo3upoBaTh BIHSIHHUE
pa3nuYHbIX  (AKTOPOB  HA  XUMHUYECKOE
paBHOBecHe, Ha (a3oBoe paBHOBECHE, Ha

paBHOBECHE B PAcTBOpax 3JIEKTPOJUTOB, Ha
HOTEHIIAI 3JIEKTPOJIOB u QJIC
rajJbBaHMUYCCKUX JJIEMEHTOB, Ha HAIPABJICHHE
U CKOPOCTh XMMHYECKHX PEAKIIHii; COCTABIISATH
KWHETHYECKUE YPaBHEHHS IS KHHETHUYCCKH
MPOCTHIX peaKIuid, KJIaccu(UIUpPOBaTh
SIIEKTPOABI ¥ DJIEKTPOXHUMHYCCKHE  IIETH,
MOJIb30BAThCS CIPABOYHOW JIMTEPATYypOd TIO
bu3nYecKoil XUMHUU;
OIlK-1.8 VYwmeer

MIPOBOJIUTH  PacyeThl C

15




UCIIOJIb30BAHUEM OCHOBHBIX  COOTHOIICHUMN
TEPMOJUHAMHUKN TOBEPXHOCTHBIX SIBICHUNA U
pacyeTsbl OCHOBHBIX XapaKTEePUCTUK
JUCIIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeopeTHYECKUMU METOAAMU
OMHCAHUS CBOMCTB TPOCTBIX M  CIOXKHBIX
BEIIECTB HA OCHOBE AJIEKTPOHHOTO CTPOCHHSA
UX aToMOB W mosioxkeHus B Ilepuogmueckoit
cucreme XUMHAYECKHX 3JIEMEHTOB,
AKCIIEPUMEHTATbHBIMU METOJIaMuU
ompeneneHuss (PUINISCKUX W XUMHYECKHX
CBOICTB HEOPraHUYECKUX COEIMHEHUI;
OIIK-1.10 Bnameer 3KcrepUMEHTATbHBIMU
METOJIJaMU OPraHUYEeCKOro CHUHTE3a, METOJaMU
OYMCTKH, OIpeaeiIcHHUS (HU3MKO-XUMUICCKIX
CBOIICTB M YCTAaHOBJEHHUS  CTPYKTYpbI
OPraHUYECKHX COCTUHECHUN;

OIIK-1.11 Buageer HaBBIKAMH TIPOBEICHUS
TUTIOBBIX (DU3UKO-XUMHUYECKHUX HCCIIEIOBaHUN
M HaBbIKAMHM pEIIEHUS TUIOBBIX 3a7ad B
00JacTH XMMHYECKOH TePMOTUHAMUKH,
($a30BbIX paBHOBECHI M (Pa30BBIX MEPEXOJIOB,
AIIEKTPOXUMUHU, XUMUYECKON KUHETHKH.

[Tpodeccuonanphas
METOJI0JIOTHS

OIIK-2. Cnocoben
UCIOJIb30BATh
MaTeMaTHYeCKHe,
¢busnyeckue, GU3NKO-
XUMHAYECKHE,
XMUMUYECKHE METO/IbI
TUTSL pEIIeHUs 33124
npodeccuoHaNBHOM
TeSITeTbHOCTH.

OIIK-2.1 3naeT oCHOBBI AU(PepeHIIHATHHOTO
U MHTErpaJIbHOTO UCUYUCIICHUS,

Qg epeHInaIbHbIX YPaBHEHHNA, TEOPUU
BEPOSITHOCTEH U MaTeMaTUYECKON CTaTUCTHUKH;
OIIK-2.2 3naeT MaTeMaTU4ecKue TEOPUU U
METO/IbI, JIEKAIINE B OCHOBE MaTEMaTHUYECKHUX
MOJIECNEH;

OIIK-2.3 3HaeT TeEXHUYECKHUE U TPOrPaMMHBIE
CpEeJICTBA pealn3aluu NHPOPMAIIMOHHBIX
TEXHOJIOTUH, OCHOBBI PA0OTHI B JIOKAIBHBIX
IJ1I00aJIbHBIX CETSAX, TUIIOBbIE YNCIIEHHBIE
METO/bI pelIeHUs] MaTeMaTUYeCKHX 3a/1a4 U
QJITOPUTMBI UX peanu3aluy;

OIIK-2.4 3HaeT pu3nUecKue OCHOBBI
MeXaHUKH, PU3UKU KoeOaHuM U BOJIH,
AJIEKTPUUYECTBA U MarHeTU3Ma,
ANIEKTPOAUHAMUKH, CTATUCTUYECKON PU3UKU U
TEPMOJIMHAMHKH, KBAHTOBOH (U3UKU;
OIIK-2.5 YmMeer npoBOAUTH aHAIHU3 (YHKIIHIH,
pelaTbe OCHOBHBIE 3a/1a4d TEOPUH
BEPOATHOCTH U MAaTEMaTHUECKON CTaTUCTUKH,
pelaTh ypaBHEHHS U CUCTEMBI
muddepeHaNbHbIX YpaBHEHUN
IIPUMEHUTEIBHO K PEATbHBIM IPOLECCAM,
MPUMEHSTh MaTeMaTHUYEeCKUE METO/IbI ITPU
pEIIeHNH TUIOBBIX MPOo(ecCHOHABHBIX 33/]a4;
OIIK-2.6 YmMeet paboTaTh B Ka4eCcTBE
M0JIb30BATENs] HEPCOHATBHOTO KOMITBIOTEDA,
VICII0JIb30BATh YNCJIEHHBIE METOMBI NS
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pellIeHrs MaTeMaTHYECKUX 3a7ad,
MCIOJIb30BATh SI3bIKU U CHCTEMBbI
MPOTPaMMHUPOBAHUS JUISI PEIICHUS
npodeccCuoHaNbHBIX 3a7a4;

OIIK-2.7 YmMeer pemiaTh TUIIOBBIE 33]1a4H,
CBSI3aHHbIE, CBSI3aHHBIE C OCHOBHBIMHU
pasznenaMu (PU3HMKH, HCIIOJIB30BATh
¢bu3nyecKre 3aKOHBI IPU aHAJIN3€ U PELICHUH
po6ieM mpo(hecCHOHATLHON IS TEIBHOCTH,
OIIK-2.8 YMmeer ucnoap30BaTh XUMHYECKUE
3aKOHBI, TEPMOJIUHAMUYECKHE CITPABOYHBIC
JTAaHHBIE U KOJIMYECTBEHHBIE COOTHOIICHHUS
o011eit 1 HeOPraHNYECKON XUMUU JIJIst
penieHus mpodeccuoHaNbHBIX 3a7a4;
OIIK-2.9 Bnaneer ocHoBaMu
(byHIaMEHTAIbHBIX MaTEMaTHYECKUX TEOPUI U
HABBIKAMU HCIIOJIH30BAHUS MATEMAaTHICCKOTO
amnmapara; MeToJaMH CTaTUCTHYECKON
00paboTku nHpOpMaLuy;

OI1K-2.10 Bimageer MmeTrogaMu oucka u
obMeHa nHpopMaIel B rI00aTbHBIX U
JIOKQJIbHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMHU U TIPOTPAMMHBIMHU CPEJICTBAMU
3aIUTHl THGOPMAIMHU TIPH padboTe ¢
KOMITBIOTEPHBIMU CUCTEMAaMH, BKITIOYAs
MIPHEMbl AHTUBUPYCHOM 3alITUTHI;

OIIK-2.11 Brnageer MeroiaMu poBEACHUS
bu3nYECKUX U3MEPEHUN, METOAAMHU
KOPPEKTHOM OLIEHKHU NOTPEMIHOCTEN ITPU
MPOBECHUH (PU3NIECKOTO IKCIIEPHUMEHTA.

A pantaims K
MIPOU3BOACTBEHHBIM
YCIOBUSIM

OIIK-3. Cniocoben
OCYULIECTBIISATh
PO ECCUOHATIEHYIO
JeSATEIbHOCTh C
y4eTOM
3aKOHO/IaTENIbCTBA
Poccuiickoit
®denepanuu, B TOM
Yucie B 001acTH
SKOHOMUKH U
9KOJIOTHH.

OIIK-3.1 3HaeT OCHOBBI POCCUICKOM MPaBOBOI
CHCTEMBI U POCCUHCKOTO 3aKOHOATEIbCTBA,
MIPaBOBBIC 1 HDABCTBEHHO-ITHUECKHE HOPMBI B
cdepe npodeccroHaIbHON AEITETbHOCTH;
OIIK-3.2 3HaeT mpaBoOBbIE HOPMHI,
peryaupyolue OTHOIIEHUE YelloBeKa K
YeJI0BEKY, OOIIECTBY, OKPY)KAIOIIEH cpere;
OIIK-3.3 3HaeT OCHOBBI AMUHUCTPATUBHOTO,
TPYAOBOTO U IPAXKITAHCKOTO
3aKOHOJATeJIbCTBA;

OIIK-3.4 3HaeT OCHOBHBIE KAaTETOPUH U
3aKOHBI 9KOHOMUKH;

OIIK-3.5 3HaeT OCHOBBI SJKOHOMUYECKON
NeSITeTbHOCTH NPEANPUAITHS, €T0 CTPYKTYPY U
oTpacieBylo crenuuKy; KIacCuPUKAIIIO
NPEANPUATHIA IO TPABOBOMY CTaTyCy;
OIIK-3.6 3HaeT nokas3aTesn UCIIOIb30BaHUS
MPOM3BOJICTBEHHBIX PECYPCOB U

3¢ (HEKTUBHOCTH AEATEILHOCTH IPEATPUSITHS;
OIIK-3.7 3HaeT conepxaHue 3TaroB
pa3pabOTKH ONEpaTUBHBIX TUIAHOB PabOTHI
NEPBUYHBIX IPOU3BOJICTBEHHBIX
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IIOAPAa3ACIICHUN;

OIIK-3.8 3naet (hakTophbl, ONpenesIonue
YCTOHYUBOCTH OHOC(hEpHhl, XapaKTEPUCTUKH
BO3pAacTaHUs aHTPOIIOT€HHOT'0 BO3/IEHCTBUS Ha
MPUPOY, M100aNbHBIE TPOOIEMbI IKOJIOTUU U
IIPUHLIMIIBI PAllMOHAILHOTO IIPUPOOII0JIb30Ba-
HUS, METObl CHIDKEHHUS X035IIICTBEHHOTO
BO3CUCTBUS HAa OMocdepy, OpraHu3alOHHbIE
U TIPaBOBBIE CPE/ICTBA OXPAHBI OKPYKAIOIIEH
Cpebl, CIIOCOObI TOCTUKEHUST YCTOWYUBOTO
pa3BUTHS;

OIIK-3.9 YmMeer ucnosnp30BaTh U COCTaBIISATh
JIOKYMEHTBI IIPAaBOBOTO XapakTepa,
OTHOCAIIMECS K TPOPeCCHOHATBHON
JESITEIbHOCTH, MIPEANPUHIUMATh HEOOXOIUMBIE
Mepbl K BOCCTAHOBJIEHHUIO HAPYILIEHHBIX IIPaB;
OI1K-3.10 YMmeeT peanu3oBbIBaTh MIpaBa U
CBOOO/IbI YETIOBEKA U IPAKJAHUHA B
pa3iINyYHbIX cepax KU3HEAEATEeIbHOCTH;
OIIK-3.11 YMeer ucrnonb30BaTh 3HaHUSI OCHOB
HSKOHOMUKH MPHU PEHICHUH TPOU3BOICTBEHHBIX
3ajauy;

OIIK-3.12 YMmeeT ocyecTBIsITh B 0011IeM
BU/JIE OLIEHKY aHTPOIIOI'€HHOI'0 BO3/ICICTBUS Ha
OKPYXKAIOIIYIO CPEy C YUeTOM crieuupuxu
MPUPOTHO-KIMMATHYECKUX YCIOBUH;
OIIK-3.13 YmMeer ucnonb30BaTh HOPMaTUBHO-
IIPaBOBBIE AKTHI NIPU PabOTE C IKOJIOTHUECKON
JIOKYMEHTaIuel;

OIIK-3.14 Brnageetr ocHOBaMH
XO3HCTBEHHOTO U HKOJIOTMUECKOTO MPaBa;
OIIK-3.15 YMmeeT npoBOIUTH TEXHUKO-
HKOHOMHMUECKHUI aHAIN3 HHKEHEPHBIX
peuieHui;

OIIK-3.16 Bnaneer MmeTtoiamu pa3zpaboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM H IIJIAHOBBIX
3aJJaHUM 7151 IEPBUYHBIX MPOU3BOACTBEHHBIX
MOJpa3/IeICHU;

OIIK-3.17 Bnaneer HaBbIKaMu BBIOOpA
HKOHOMUYECKH OOOCHOBAHHBIX PELLIEHUH C
Y4ETOM UMEIOIUXCS OTpaHUYCHUH;

OIIK-3.18 Brnageer meTromamu BEIOOpa
PaIMOHABHOTO CTI0C00a CHIKECHHS
BO3JEHCTBUS HA OKPYKAIOIIYIO CPENY.

WNuxeHnepHas u
TEXHOJIOTMYECKas
MTOATOTOBKA

OIIK-4. Cnocoben
obecreynBaTh
MpOBEICHUE
TEXHOJOTHYECKOIO
Tmporiecca,
HCIIOJIb30BATh
TCXHHNYCCKHUC Cpe}ICTBa
JJIA KOHTpOJ'ISI

OIIK-4.1 3HaeT OCHOBBI TEOPUH MEPEHOCA
MMITYJIbCa, TETJIa U MaCChl; TPUHIIUIIBI
(I)I/I3I/I'-ICCKOI‘O MOACIINPOBAHUSA XUMHUKO-
TEXHOJIOTHYECKUX MTPOLECCOB; OCHOBHBIE
YpaBHCHUA OBUXCHUSA )I(I/I)IKOCTeﬁ; OCHOBBI
TEOPHUHU TEILIONEPEIaY; OCHOBBI TEOPUU
Maccoliepeiayd B CUCTeMax co CBOOOIHOMN U
HETOJABMKHOM rpaHuliel pasaena das;

18




apaMeTpoB
TEXHOJIOTUYECKOTO
npolecca, CBOMCTB
CBIPbsI U TOTOBOM
IPOJYKIIHH,
OCYILECTBIIATh
MU3MEHEHHE
apaMeTpoB
TEXHOJIOTUYECKOTO
npolecca npu
WU3MEHEHHH CBOWCTB
CBIPbSL.

TUIIOBBIE POIIECCHl XMMUYECKOI TEXHOJIOTHH,
COOTBETCTBYIOIIME allapaThl 1 METObI MX
pacuera;

OIIK-4.2 3naet METOIbI TOCTPOCHUS
HMIIUPHYECKUX (CTATHCTUYECKUX) U (PU3HKO-
XMUMHUYECKUX (TEOPETUYECKUX ) MOJIesIeN
XHUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB;
OIIK-4.3 3HaeT MeTO/1bI ONITUMHU3ALIUN
XMMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB C
NPUMEHEHUEM SMITUPUYECKUX W/ UK (PU3HUKO-
XUMHUYECKUX MOJETIEH;

OIIK-4.4 3HaeT OCHOBHBIEC PUHITUIIBI
OpraHu3alui XMMUYECKOTO TIPOU3BOJICTBA, €TO
UEepapXUUECKOil CTPYKTYyphl; o01iue
3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB;
OCHOBHBIE XUMHUYECKHUE ITPOU3BO/ICTBA;
OIIK-4.5 3HaeT 0CHOBBI TEOPUH ITPOLIECCA B
XUMHUYECKOM PEaKTOPE, METOA0IOTHIO
MCCIICIOBAaHHS B3aUMO/ICHCTBHS TIPOIIECCOB
XMMUYECKUX MPEBPAIIECHUN U SABICHUN
[IEpeHoca Ha BCEX MaCIITA0OHbIX YPOBHSIX,
METOAMKY BbIOOpaA peakTopa U pacyera
nporecca B HeM; OCHOBHBIE PEaKIIHOHHBIE
IPOLIECCHl U PEAKTOPbl XMMUYECKOH U
HEPTEXUMHUYECKON TEXHOIOTHH;

OIIK-4.6 3HaeT OCHOBHBbIE ITOHATUS TEOPUU
yIpaBJIEHUS] TEXHOJIOTMYECKUMHU IIPOLIECcCaMH;
CTaTUYECKHE M TUHAMHUYECKHE
XapaKTepUCTUKH OOBEKTOB U 3BEHHEB
yIIpaBJICHUS; OCHOBHBIEC BUBI CHCTEM
aBTOMATHYECKOTO PETYJIHUPOBAHMUS M 3aKOHBI
yIIpaBJIEHUS; TUIIOBBIE CUCTEMBbI
aBTOMATHYECKOTO yIPABIICHUS B XHMUYECKON
MPOMBIIIJICHHOCTH; METO/IbI U CPEJICTBA
JTMarHOCTUKU ¥ KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKUX MTapaMeTPOB;

OIIK-4.7 YMeeT onpeaensaTh XapakTep
JIBYDKEHUS J)KUIKOCTEH U ra30B; OCHOBHBIC
XapaKTePUCTUKH MTPOLIECCOB TEILIO- U
Maccorepeadn; paCCYNTHIBATH TApaMETPBI U
BBIOMPATH anmnaparypy Ajs KOHKPETHOTO
XMMHUKO-TEXHOJIOTHYECKOT 0 MPOIIecca;
OIIK-4.8 YMeeT paccUuTHIBaTH OCHOBHBIC
XapaKTePUCTUKH XMMUYECKOT0 IpoLecca,
BBIOMPATH PAIMOHAIBHYIO CXEMY
MIPOM3BOJICTBA 33JaHHOT'O MPOJYKTA,
OIIEHUBATh TEXHOJIO-THIECKYIO

3¢ (HEeKTUBHOCTH MPOU3BO/ICTBA;

OIIK-4.9 YMert BBIOpaTh TUI peakTopa u
paccuYnTaTh TEXHOJIOTHYECKHE TapaMeTPBhI IS
3aJJaHHOTO MPOLECCa; ONPEICIIUTh apaMeTphbl
HaWTyylllel opraHu3alyy mporecca B
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XUMHYECKOM PEaKkTope;

OIIK-4.10 YMmeeT onpenensiTb OCHOBHBIE
CTaTUYECKHE U JUHAMHUYECKHE
XapaKTePUCTHKU O0BEKTOB; BBIOMPATH
pPalMOHANTBHYIO CHCTEMY PETYIMPOBAHMS
TEXHOJIOTUYECKOT0 MPOIIeCCca; BEIOUPATh
KOHKPETHBIC TUIIBI PUOOPOB ISl TUATHOCTUKH
XUMHKO-TEXHOJIOTHYECKOTO MPOIIecca;
OIIK-4.11 YMeeT npuMEHSITh METOIbI
BBIYUCIIUTEIBHON MAaTEMATHKH U
MaTeMaTHYEeCKOH CTATUCTUKU JIJIs
MOJICTTUPOBAHUS M ONTUMHU3AIIUU XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.12 Bnaneer MeToaMu
TEXHOJIOTUYECKHUX PACYETOB OTAETHHBIX Y3JIOB
XUMHUYECKOT0 000pYy10BaHUS;

OIIK-4.13 Biageer npaBuiaMu 1
CTaHJapTaMH pa3pabOTKHU CXeM
aBTOMATHU3AIMH TEXHOJIOTHYECKUX MPOIECCOB;
OIIK-4.14 Bnageer MeToiamMu pacueTa v
aHaJIM3a MPOIIECCOB B XUMUUYECKHUX PEaKTOpax,
OTIpe/ICIICHUST TEXHOJIOTHUECKUX TTOKa3aTeeh
mpoIiiecca; METoIaM1 BBIOOpa XUMHUYECKUX
PEaKTOpOB;

OIIK-4.15 Brnageer meTonamu yrpaBJieHUs
XUMHKO-TEXHOJIOTHYECCKUMHU CHCTEMAMH 1
METOJIaMU PEryJIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX TPOIIECCOB;

OIIK-4.16 Bnageet makeTaMu IPUKJIATHBIX
POTrpaMM JJIsE MOJICTUPOBAHUS XUMHUKO-
TEXHOJIOTUIECKHX TIPOIECCOB.

Hayunsre
UCCIJIEIOBAHMSI U
pa3paboTKu

OIIK-5. Cnocoben
OCYIIIECTBISTh
IKCIIEPUMEHTAITLHBIC
HCCIICIOBAHUS U
HCTIBITAHUS 10
3aJaHHON METOJINKE,
MTPOBOIUTH
HaOIIOACHUS U
HU3MEpPEHUS C YICTOM
TpeOOBaHUI TEXHUKH
0e30ITacHOCTH,
o0OpabaTsIBaTh U
WHTEPIPETUPOBATH
IKCIIEPUMEHTAILHBIC
JIAaHHBIE.

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U IPUEMBI
mpo6ooTOOpa U MPOOOMOATOTOBKH
AHATU3UPYEMBIX 00BEKTOB, METOIBI
pa3JeneHus U KOHIICHTPUPOBAHUS BEIIECTB;
OIIK-5.2 3HaeT TeopeTUYECKUE OCHOBBI U
MIPUHIIMITBI XUMUYECKUX U (PU3HKO-
XAMHYECKHX METOJIOB aHAIN3a —
AIEKTPOXUMUYECKUX, CTIEKTPAIIbHBIX,
XpoMoTOrpauyecKux;

OIIK-5.3 3naeT MeToabl UACHTU(DUKAITIH
MaTeMaTHYECKUX OMUCAHUHN TEXHOJOTHYECKHX
MPOIIECCOB Ha OCHOBE IKCIIEPUMEHTATBHBIX
JTAHHBIX

OIIK-5.4 Ymeer BbIOpaTh METO/ aHATH3A IS
3aJJaHHOM aHAJIMTHYECKOM 3aJa4H;

OIIK-5.5 YMmeeTr mpuUMeHsITh METO/IbI
BBIYHCIUTEILHON MATEMATHKH U
MaTeMaTHYECKON CTaTUCTUKHU i1 00paboTKu
PE3yJIbTaTOB SKCIICPUMEHTA;

OIIK-5.6 Baaneetr MmeTogaMu MaTeMaTHUECKOM
CTaTHCTUKH JIJIs1 00pabOTKH Pe3yabTaTOB
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AKTHUBHBIX U MACCUBHBIX OKCIICPUMCHTOB.

Wudopmannonno-
KOMMYHHUKAI[HOHHBIC
TEXHOJIOTUH IS
npodecCHOHATBLHOM
JeSITeIIbHOCTH

OIIK-6. Criocoben
MMOHUMATh TPHHIUTIBI
paboThI COBPEMEHHBIX
MH()OPMAITMOHHBIX
TEXHOJIOTHI 1
WCIIOJIb30BATh UX IS
peleHus 3a1a4
npodeccrnoHabHOM
JeSTEIIbHOCTH

OIIK-6.1 3HaeT u cobt0gaeT HOPMBI
nH(pOpMaMOHHOM 0€301MaCHOCTH B
npodecCHOHATLHOM JIeATEIILHOCTH;
OIIK-6.2 YmeeT pemiaTh HHXXEHEPHO-
TEXHUYECKHE 33714yl U 3a]1a91

BBIYMCIIMTEILHON MaTEeMaTHKU C IIPUMCHCHUEM

COBPEMEHHBIX IPOrPAMMHBIX KOMILIEKCOB U
SI3BIKOB [TPOTPAaMMHUPOBAHHS;

OIIK-6.3 Biageer coBpeMEHHBIMH
UH()OPMAIIMOHHBIMH TEXHOJIOTUSIMU ITPU

coope, aHanmze, 00pabOTKe U MPEACTABICHUN

uHpopMauu
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4.3 HpO(l)eCCI/IOHaJI])HLIe KOMIICETCHIUU BBINNYCKHUKOB U UHIUKATOPbI HX TOCTUKCHUSA

OcHoBaHue
3anaga § OBLEKT WL OGIACTE Ko i Kon u HanmeHoBaHMe (mpodeccroHaTbHBIN
npodeccuoHaIbHON MHAMKATOpa J1OCTHKEHUS CTaHJIapT, aHAJIU3 OIBITA)
3HAHUS HanmeHoBaHue [1K
JIEATEIIbHOCTH IK OO000111IeHHBIE TPYIOBBIC
byHKITIN
Tun 3axa4 npoecCHOHATLHOMN 1eATEeJLHOCTH: NPOEKTHBIH
Brinosninenue XUMUYECKOE, XUMHUKO- I1K-1 Cniocoben ITIK-1.1 3Haer nmopsmok AHanu3 TpeboBaHUH K
(byHIaMEHTAIBHBIX U TEXHOJIOTMYECKOe OCYIIECTBIISATh OpraHu3alnuy, poeCcCHOHATBHBIM
MPUKJIAIHBIX PabOT IIPOU3BOJICTBO; TEXHOJIOTHYECKU I MJIAHUPOBAHUS U KOMIIETEHLIMSIM,
IIOMCKOBOTO, IIPOLIECC B COOTBETCTBUU | IIPOBEACHUS MIPEIBSABISAEMBIM K
TEOPETUYECKOr0 U CKBO3HBIE BU/IBI C PEerJaMeHToOM U TEXHOJIOTHYECKOTO BBIITYCKHUKaM HallpaBJieHUS
AKCIIEPUMEHTAIILHOTO npodeccuoHanbHOM HCII0JIb30BaTh pouecca. MIOJITOTOBKU Ha PBIHKE TPYyAa,
XapakTepa C LeJbIo JESITEJIbBHOCTH B TEXHUYECKHUE CPELICTBA [IK 1.2 Ymeer 000011eHIe 3apy0eKHOTO

OTIpeIeIIEHUS] TEXHUIECKUX
XapaKTEePUCTHK HOBOM
TEXHUKH, a TAKIKE
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAITHH.

MIPOMBINIUICHHOCTH (B cepe
OpraHu3aIiy U IPOBEIACHUS
HAYYHO-
UCCIIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XUMHYECKOTO U XMMHKO-
TEXHOJIOTUIECKOTO
IPOM3BOJICTBA).

JUISL U3MEPEHUS
OCHOBHBIX IIapaMETPOB
TEXHOJIOTMYECKOTO
rpouecca, CBOMCTB
CBIPbS U IPOAYKLIUH.

HCII0JIb30BaTh TEXHUYECKHE
CPEICTBA IJIs1 U3MEPECHHUS
OCHOBHBIX I1apaMETPOB
TEXHOJIOTHYECKOTO
IIpolLIECCa, CBOMCTB ChIPbS U
IIPOAYKIIUH.

I1K-1.3 Brnageet HaBBIKAMH
OCYLIECTBIISTh
TEXHOJOTMYECKHUI MPOILIECC
B COOTBETCTBHHU C
pErJiaMeHTOM.

OIIbITAQ, HpOBeIIeHI/Iﬂ
KOHCYJIbTAIMH C BENYIIUMH
paboToaTessMu,
00beIMHECHUSIMU
paboTojaTenei oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BI)IHYCKHI/IKI/I B paMKax
HaTPaBJICHUS TOATOTOBKH.

[TpodeccnonanbHbIif cTaHAAPT
40.011 «Crenuanuct mo
Hay4YHO-UCCIIEI0BATEIbCKUM U
OMBITHO-KOHCTPYKTOPCKUM
pazpaboTkamy,
YTBEPKJIEHHBIN TPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOW 3alUThI
Poccutickoii denepanuu o
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04.03.2014 Ne 121 H,
O06o0uieHHas TpyaoBas
byHKIUS

A. IIpoBenenue Hay4yHoO-
MCCIIEIOBATENBCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pa3paboToK MO OTJEIbHBIM
pasjenaM TeMBbI.

A/02.5. OcyiecTBiieHue
BBINOJIHEHUS SKCIIEPUMEHTOB
1 0(OpMIICHUS PE3YIBTATOB
UCCIICIOBaHMIA U pa3pabOTOK.
(ypoBeHb kBanmudukaum — 5).

Brimosinenue
(byHIaMEHTABHBIX U
HPUKIIAJHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOI0 U
HKCIEPUMEHTAIHHOTO
XapakTepa C LeNbIo
OTIpeIeIIEHUS] TEXHUIECKUX
XapaKTepUCTHK HOBOU
TEXHUKH, a TAK)KE
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

XI/IMI/I‘ICCKOG, XUMHUKO-
TCXHOJIOTHYCCKOC
IMPpOU3BOJACTBO

CKBO3HBIE BUEI
npoeCCUOHATLHON
JIESITCIILHOCTH B
MPOMBINIJICHHOCTH (B cepe
OpTaHM3AINH U TIPOBEACHHUS
HAy4YHO-
HCCJICJIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
paboT B obnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA).

[1K-2 I'oToB u3y4arh
HAy4YHO-TEXHUYECKYIO
nHpopMaruio,
OTEYECTBEHHBIN U
3apyOeKHbBIN OIBIT 110
TEMaTHKE HCCIIE0BaHUs

[1K-2.1 3naer nopsaok
BBICTPANBAHUS JIOTUUECKHUX
B3aMMOCBS3EH MEXKITY
pPa3IUYHBIMHU
JTUTEPATypPHBIMU
HCTOYHHUKAMH

[1K-2.2 Ymeer
OCYIIECTBIISITh TIOUCK,
00paboTKy U aHANU3
Hay4YHO-TEXHUYECKON
uHpOpMaLKU 10 Tpoduiro
BBITNIOJHSIEMON paboThI, B
TOM YHCJIE C TPUMEHEHHEM
COBPEMEHHBIX TEXHOJIOTUI

I1K-2.3 Brnaneet HaBBIKaMU
oOpallieHus ¢ Hay4YHOU U
TEXHUYECKOM JTUTEPATYPOU

Amnanu3 TpeOoBaHMIA K
poecCHOHATLHBIM
KOMIICTCHIIHSIM,
MIPEIBSABISEMBIM K
BBIITYCKHHKAM HaIPaBJICHHS
MOJAITOTOBKH Ha PBIHKE TPY/Q,
000011eHue 3apy0eKHOTO
OITBITA, TPOBEICHUS
KOHCYJBTAINI ¢ BEAyIIUMU
paboTonaTensimMu,
00BETMHEHUSMU
paboTojaTenei oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BBIMYCKHUKHU B paMKax
HaMpaBIIEHUS TTOJTOTOBKH.

[IpodeccuonanbHbIl cCTAaHAAPT
40.011 «Crenuaauct 1o
HAyYHO-HCCIIEIOBATEIbCKIM U
OTIBITHO-KOHCTPYKTOPCKUM
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pazpaboTkamy,
YTBEPKICHHBINA IPUKA30M
MunucrepcTBa Tpyia u
COLIMAJIBHOM 3aIUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o00meHHas TpyaoBas
byHKIHS

A. IIpoBenenue Hay4yHo-
UCCIICIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3pabOTOK MO OTACIIbHBIM
paszzesiaM TEMBI.

AJ/02.5. OcyiecTBiienue
BBITIOJTHEHUS KCIIEPUMEHTOB
1 0(hopMIICHUS PE3yJIbTaTOB
UCCIIEIOBaHUM U pa3pabOTOK.
(ypoBeHb kBanudukarmu — 5).

Beinonnenue
(byH1laMEHTaJIbHBIX U
MPUKIAJHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAIHHOTO
XapakTepa C LeNbIo
OTIpeIeIIEHUS] TEXHUIECKUX
XapaKTepUCTHK HOBOU
TEXHUKH, a TAKIKE
KOMILIeKca paboT 1o

XUMHUYECKOe, XUMHKO-
TEXHOJIOTHIECKOE
HPOH3BOCTBO

CKBO3HBIE BUIEI
npodecCuoHATbHON
JESITEIbHOCTH B
MPOMBINIUIEHHOCTH (B cepe
OpTaHHU3aIH U TPOBEACHHUS
Hay4YHO-
HCCIIEIOBATETLCKUX U

[TK-3 Cnocoben
IIPOBOJIUTDH AHAJIN3
CBIpBSI, MAaTEPUAJIOB U
TOTOBOM ITPOIYKIIHH,
OCYIIECTBIATH OLEHKY
pEe3yNnbTaTOB aHAJIA3A

IIK-3.1 3HaeT OCHOBHEIC
MIPUHITUTIBI, METOJIBI U
(bOpMBI KOHTPOIIS
TEXHOJIOTHYECKOTO
mpoliecca U KayecTna
MIPOIYKIIUH

[1K-3.2 YMmeeT oLIeHUTH U
WHTEPIPETHUPOBATH
MOJIyYEHHBIE PE3YJIbTATHI

Amnanu3 TpeOoBaHUN K
po¢eCCuOHATBHBIM
KOMIIETSHIIHSIM,
MIPEIBSABISEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/A,
00001eHue 3apy0eKHOTO
OITBITA, TPOBEICHUS
KOHCYJBTAINI ¢ BEAyIIUMU
paboTonaTensimMu,
00BETMHEHUSIMU
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pazpaboTke OTIBITHO-KOHCTPYKTOPCKHUX [1K-3.3 Bnaneer paboToaaTeneil OTpaciu, B

TEXHOJIOTUYECKON paboT B obmnactu COBPEMEHHBIMU METOIaMU | KOTOPOH BOCTPEOOBAHBI

JTOKyMEHTAIHH XUMHYECKOTO M XMMHUKO- aHaJIN3a ChIPhS, MATEPUAIIOB | BHIIIYCKHUKH B PaMKax
TEXHOJIOTUYECKOTO Y Ka4ecTBa rOTOBOU HaNpaBJICHUS MO OTOBKH.
IPOU3BOICTBA). HPOITYKIIUH

[TpodeccrnonansHbIi CTAaHAAPT
40.011 «Cneunanuct 1o
HAy4YHO-HCCIIeI0BATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKHUM
pazpaboTKamy,
YTBEPKICHHBIN IIPUKA30M
MunucrepcTBa Tpyia u
COLIMAJIBHOM 3aIUATHI
Poccuiickoit @enepamnuu ot
04.03.2014 Ne 121 H,
O60061eHHas TpyaoBas
byHKIUSA

A. IlpoBeneHue Hay4Ho-
UCCIIEIOBATENLCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK MO OTJEIbHBIM
paszzesiaM TEMBI.

A/02.5. OcyectieHne
BBITIOJTHEHUS 3KCIICPUMEHTOB
1 o(hopMIIeHUS pe3yIbTaTOB
HCCIIEIOBAaHUH U pa3padOToOK.
(ypoBeHb kBanudukamm — 5).
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Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKIIAJIHBIX padoOT
MIOMCKOBOTO,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO
XapakTepa C LeNbo
OIPECICHUS TEXHUUECKHX
XapaKTePUCTHK HOBOU
TEXHUKH, a TAKIKE
KOMILIEKca paboT 1o
pa3paboTke
TEXHOJIOTUYECKOM
JTOKYMCHTAIHH

XuMHudeckoe, XUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOICTBO

CKBO3HbBIE BUBI
npogeCcCuOHATHLHON
JESITEIILHOCTH B
MIPOMBINIUICHHOCTH (B cepe
OpTaHHU3AINH U TIPOBEACHHUS
HAyYHO-
UCCIIEIOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pabot B obstactu
XUMHUYECKOTO U XHMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

[1K-4 Cniocoben
BBIOUpATh METOA
HAy4YHOTO UCCIICIOBAHMS,
UCXOJIS1 U3 KOHKPETHBIX
3aJ1a4, OpraHN30BBIBATH
€ro OCYILIECTBJICHHE U
AHATM3UPOBATH
pE3yNbTaTHI C
UCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00pabOTKH JaHHBIX,
0hOpMIIATH MOTYyYCHHBIC
pe3ynbTaThl B BUIE
0T4YEeTa, HAYYHOH
myOIUKaIUK, TOKIaa,
TOTOBHTH (1O
PYKOBOJCTBOM)
JIOKYMEHTHI K
MaTEeHTOBAHUIO,
0(OPMIICHHIO HOY-Xay

[1K-4.1 3naet coBpeMeHHbIE
MOJXO/Ibl K HAYYHOMY
UCCIJIEJOBAaHUIO

[1K-4.2 Ymeer opopMasTh
MIOJTyYCHHBIE PE3YNIbTaThl B
BUJIE OTYETa, HAYYHOU
myOJIuKaIuu, J0KJIaaa

AHanu3 TpeboBaHUH K
poecCHOHATEHBIM
KOMITCTCHIIHSIM,
PEIbSBIAEMBIM K
BBIITYCKHIKAM HaIlPaBJICHHS
MOJITOTOBKH Ha PBIHKE TPy,
00001IeHHE 3apyOEKHOTO
OIIBITA, IIPOBEICHHUSI
KOHCYJIbTAIMH C BEXYIIUMH
paboToaTensamu,
00bEINHEHUAMU
paboTtopareneit oTpaciu, B
KOTOPOH BOCTPEOOBaHBI
BBIMTYCKHUKH B paMKaXx
HaIpPaBJICHUS OATOTOBKH.

[TpodeccuonanbHbIl CTAaHAAPT
40.011 «Cnenuanuct mo
HAy4YHO-HCCIIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MunucrepcTBa Tpya u
COITMAJIbHOM 3aIIUTHI
Poccutickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o0uieHHas TpyaoBas

byHKIHS
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[1K-4.3 Bnaneet
COBPEMEHHBIMU METOIaMH
00paboTKH JaHHBIX

A. IIpoBenenue Hay4qHO-
UCCJICI0BATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboToOK MO OTJEIbHBIM
pasjesiaM TeMBbI.

AJ02.5. OcyecTBiienue
BBIMTOJHEHHUS SKCIICPHMEHTOB
1 0o(hopMIIEHUS Pe3yIbTaTOB
UCCIIeIOBAaHM U pa3pabOTOK.
(YpoBeHb KBaTH(pHUKAIMH — D).

Tun 3agau npogeccuon

AJBLHOM JeATeJLHOCTH: HA

y‘lHO-I/ICCJ'IeIlOBaTeJ'II)CKI/Iﬁ

Beinonuenue
(byHIaMEeHTaJIbHBIX U
MPUKJIaJHBIX pabOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ eI
OIIpeEIeHUS TEXHUYECKHUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca paboT 1Mo
pa3paboTke
TEXHOJIOTHYECKOU
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYCCKOE
MIPOU3BOACTBO

CKBO3HBIE BUIEI
npodecCuOHATIbHON
JESITEIbHOCTH B
MPOMBINIUIEHHOCTH (B cepe
OpTaHHU3aIH U TPOBEACHHUS
HAy4YHO-
HCCIIEIOBATETILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
paboT B obmactu
XUMHUYECKOTO W XHMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA).

IIK-5 Crocoben
pa3palaThIBaTh U
BHEAPATH
TEXHOJOTHYECKHE
MpoI1IecChl B 00J1aCTH
AIIEKTPOXUMUYECKUX
HpOI/ISBO)ICTB U 3aIIUThI
OT KOPPO3UH
HpOI/ISBOILCTBCHHBIX
00BEKTOB

I1K-5.1 3HaeT OCHOBBI
pa3paboTKu
TEXHOJIOTUIECKIX
MPOIIECCOB HAaHECEHUS
MTOKPBITUH C 32 IaHHBIMH
CBOICTBaMH B 00J1aCTH
AIEKTPOXUMUYECKUX
MIPOU3BOJICTB

[1K-5.2 3HaeT ocHOBHBIE
METO/Ibl U TEXHUUYECKHUE
CpEACTBA, IPUMEHSIEMbIE
JUISL 3a1UThI
METAJNTIOKOHCTPYKIIUH OT
KOppO3UH

[TIK-5.3 YmMeeT onpenenaTsb
TEXHOJIOTHYECKHE
rapameTpbl IPOIIECCOB
HaHECEHUs MOKPBITUH U

Amnanu3 TpeOoBaHUH K
npo¢ecCHOHATBHBIM
KOMITETECHIIHSIM,
IPEIbSBISAEMBIM K
BBIITYCKHUKAM HaIlpaBJICHHS
MOJrOTOBKU Ha PbIHKE TPY/a,
000011eH1Ee 3apy0eKHOTO
OIIbITa, POBECHUS
KOHCYJIbTAIIUM C BEAYIIUMHA
paboToaTensamu,
00bEeTUHEHHUSIMU
paboTtonareneit oTpaciu, B
KOTOpO BOCTpeOOBaHbI
BBIITYCKHUKHU B paMKax
HaTpPaBJICHUS TIOATOTOBKH.

[TpodeccnonanbHbIi cCTAaHAAPT
40.011 «Crenuaiuct 1o
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AIEKTPOCUHTE3A
XUMHYECKUX TPOTYKTOB,
aHAJIM3UPOBATh UX
B3aMMOCBSI3b C

3¢ PEeKTUBHOCTHIO
npoliecca, KaueCTBOM U
CBOICTBaMH MOJTy4aeMBbIX
ITOKPBITUI

IIK-5.4 Ymeer
pacCcUUTHIBATH OCHOBHBIE
XapaKTePUCTHKHU
KOPPO3MOHHOTO TIpoIiecca

I1K-5.5 Bnageetr meTonamu
ONPEAEIICHUS OCHOBHBIX
TEXHOJIOTHYECKUX
MapaMeTPOB MPOLIECCOB B
obnactu
AIEKTPOXUMUYECKHUX
MIPOU3BOJCTB

[1K-5.6 Brnageer ciocobamu
3alUThI OT KOPPO3UHU

HAy4YHO-HCCIIeI0BATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKHUM
pazpaboTKamy,
YTBEPKICHHBINA IIPUKA30M
MunucrepcTBa Tpyaa u
COLMAJIbHOW 3alUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 1218.
O06o0meHHas TpyaoBas
byHKIHS

A. IlpoBenenune Hay4HO-
HCCIICIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3pabOTOK MO OTACIIbHBIM
paszzenaM TeMbI

(ypoBeHb kBanuduKaiyu — 5)

[TpodeccrnonanbHbIN CTAaHAAPT
40.022 «Crienuanuct 1o
AJIEKTPOXUMUYECKON

3aIUTe OT KOPPO3UH
JIMHEUHBIX COOPYKEHUHN U
00BEKTOBY, YTBEPKIECHHBIN
pHUKa30M MUHUCTEPCTBA
TpyAa U COUMAIBHOM 3aIUThI
Poccuiickoit @enepanyu ot
«08» centsiopst 2014 .

Ne 614n.

C: PykoBoacTBO paboTamu 1o
AIIEKTPOXUMUYECKOH 3aIuTe
JIMHEMHBIX

COOpPYKEHHI U 00BEKTOB
(YpoBeHb kBanmuuKarym — 6)
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Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKIIAJIHBIX padoOT
MIOMCKOBOTO,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO
XapakTepa C LeNbo
OIPEICIICHUS TEXHHYECKUX
XapaKTePUCTHK HOBOU
TEXHUKH, a TAKIKE
KOMILIEKca paboT 1o
pa3paboTke
TEXHOJIOTUYECKOM
JTOKYMCHTAIHH

XuMHudeckoe, XUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOICTBO

CKBO3HbBIE BUBI
npogeCcCuOHATHLHON
JESITEIILHOCTH B
MIPOMBINIUICHHOCTH (B cepe
OpTaHHU3AIMH U TPOBEICHUS
HAyYHO-
UCCIIEIOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pabot B obstactu
XUMHUYECKOTO U XHMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

[TK-6 Cnocoben
BBIOMPATH 00OPY/IOBAHKE
U TEXHOJIOTUYECKHE
napameTpbl mporecca
JUTSL SJIEKTPOXUMHUYECKUX
IIPOU3BOJICTB

[1K-6.1 3naer
TEXHOJIOTHYECKOE
00opyI0BaHuE M MpaBuia
€ro SKCIUTyaTallly B
obnactu
AIEKTPOXUMHYECKUX
MIPOU3BOJICTB

[TIK-6.2 Ymeet moadouparth
TEXHOIOTHYECKHUE
mapaMeTphl Iporecca u
HCIIOJIb30BaTh
Heo0XxoaumMoe
o0opynoBaHue

IIK-6.3 Bnageer ocHOBaMH
MIPOCKTUPOBAHUS
TEXHOJOTHYECKON JTUHUH C
y4eTOM
pecypcocOepexeHus u
JKOJIOTMYCCKOU
0€30MacHOCTH MPOIIECCOB

AHanu3 TpeboBaHUH K
poecCHOHATEHBIM
KOMIIETCHIIHSIM,
MPEIBSBISEMBIM K
BBIITYCKHUKAM HalpaBiIeHUs
MOJrOTOBKM Ha PhIHKE TPY/a,
00001IeHHE 3apyOEKHOTO
OTIBITA, IIPOBEICHHS
KOHCYJIbTAIMH ¢ BeyIIUMU
paboToaTensamu,
00bEINHEHUAMU
paboTtopareneit oTpaciu, B
KOTOPO BOCTpeOOBaHbI
BBIITYCKHHUKHU B PaMKax
HaIpPaBIIEHUS MOJTOTOBKH.
[TpodeccnonanbHbIl CTAaHAAPT
40.011 «Cnenuanuct mo
HAYYHO-HMCCIIEJOBATEIILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkamy,
YTBEPKIACHHBINA MTPUKA30M
MununcrepcTBa Tpyaa u
COLIMATIbHON 3aIUTHI
Poccuiickoit deneparuu ot
04.03.2014 Neo 121H.
O060061eHHas TpyaoBas
byHKIMS

A. IlpoBeneHne Hay4qHO-
HCCIIEIOBATEILCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACIbHBIM
paszenaM TeMbl

(ypoBeHb kBanHpUKaIIH — )
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[TpodeccrnonanbHbIil cTaHAAPT
40.117

«Creruanuct 1no
IKOJIOTHYECKOH O6e30macHOCTH
(B IPOMBITINICHHOCTH )»,
YTBEPKICHHBINA IIPUKA30M
MunucrepcTBa Tpyia u
COLMAJIbHOW 3alUThI
Poccuiickoit denepanu ot
07.09.2020 r. Ne 569H.
TpynoBas pyHkuus

C/01.6 ITpoBenenue
HKOJIOTMYECKOT0 aHaln3a
MIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKIIUH,
MOJEPHH3ALNN JENUCTBYIOIINX
MIPOU3BO/JICTB, CO3/1aBaEMBbIX
HOBBIX TEXHOJIOTHUH 1
00OpyIOBaHUS B OpraHU3allun
(ypoBenb kBamudukau — 6)
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5 AHHOTAIUA PABOYHUX ITPOTI'PAMM JUCHUIIJIINH, ITPAKTUK U THA
5.1 JIncuumiIMHbl 00513aTeJILHON YacTH

AHHOTanuUs padoyeil MPorpaMMbl AU CHUNINHBI
«AHOCTpaHHBIH A3BIK»

1. Heab AMCHUIIMHBI — TPUOOpPETEHHE 00yJaIONTUMUCS 00IIeH, KOMMYHUKATUBHON U
npodeccnoHalbHOM KOMIETEHLIUH, YpOBEHb KOTOPHIX Ha OTAEIbHBIX JTamax sA3bIKOBOM
MIOATOTOBKM  IO3BOJISIET  WCIOJB30BAaTh  MHOCTPAHHBIA  S3bIK  IPAKTUYECKM KAk B
npodeccuoHanbHOM (MPOU3BOACTBEHHON U HAy4yHOW) JEATENBHOCTH, TaK W Ui  Lenei
caMmo00pa30BaHuUs.

2. B pe3yabTare H3y4eHus JUCHMIIMHBI 00y4AIOIMIiCA O/IKeH:

Obaaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS |

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3namo:

- OCHOBHbBIE  CIIOCOOBI  COYETAEMOCTU  JIEKCMUECKHUX E€IUHHUI] U  OCHOBHBIE
CJIOBOOOpa30BaTEIbHBIE MOICIIN;

- PYCCKHE DSKBUBAJIEHTHl OCHOBHBIX CJIOB M BBIPQXEHUW peuyd B Mpolecce
MEXJIMYHOCTHOTO Y MEKKYJIbTYPHOI'O B3aUMOJIEHCTBUS;

- OCHOBHBIE MIPUEMBI U METOABI peeprupOBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- MACCHUBHYIO U aKTUBHYIO JICKCHKY, B TOM YHUCJI€ OOLICHAYYHYIO U CHEIHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JUIsi paOOTHI HAJl TUIIOBBIMH TEKCTaMH;

- MpueMBbl paboThI C OPUTHHAIIBHOM TUTEPATypPOil HAa MHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBLHOW JINTEPATYPOH HA MHOCTPAHHOM SI3BIKE;

- paboTatk co cioBapewm;

- BECTH NEPENMCKY HA NU3yYaeMOM SI3bIKE C LEIbI0 MEXINYHOCTHOTO U MEXKKYJIBTYPHOTO
B3alMOJEICTBHYS;

- BECTH PEUEBYIO JIEATEIILHOCTh IPUMEHHUTENBHO K cpepe ObITOBOM U NMpodhecCHoHaTbHON
KOMMYHHUKAIUU.

Braoemy:

- WHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOIO OOLIEHMS,
HaBbIKAMH M YMEHHUSIMU pPEUYeBOl JeATEIbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM H
npodeccuOHaTbHON KOMMYHHKALIMU, OCHOBaMH IyOIMYHON peuH;

- OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHMS JIUTEPATYPhl HA N3y4a€MOM HHOCTPAaHHOM
A3BIKE.

3. KpaTkoe coaepxxanue A CUUNITAHBI

Paszoen 1. I pammamuueckue u nexcuyeckue mpyoHOCMU U3Y4AEMO20 A3bIKA

1.1 CopsbkeHue W M3MEHEHHE TJIarojia-CBSI3KM B (pOopMax HACTOSIIETO0 BPEMEHHU.
Bunospemennsle  ¢opmbl  rmaronoB. OOpa3oBaHue (opM  MPOCTBIX, POJOJIKEHHBIX,
nepQeKTHBIX U Nep(eKTHO-POJOHKEHHBIX BPEMEH Tiiarosia. BonpocurenbHble MpeIoKeHHs B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTpUIIATEIbHBIX ()OPM IJIarosa B pa3IMyHbIX BpeMeHaXx.

1.3 OGpazoBaHue MPOCTHIX, TPOJOIDKEHHBIX, MTEPPEKTHBIX BPEMEH TJIaroibHBIX GOpM U
ynoTtpebnenne ¢opM crTpagarenbHoro 3anora.l.4. BupgoBpemeHHble (OpMBI  TIIarosos.
OO6pazoBaHue MPOCTHIX, MPOJOKEHHBIX, NEPHEKTHBIX U Mep(HEKTHO-IPOAOIKEHHBIX BpEMEH.
BonpocurenbHble npeiokeHust B pa3inyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENBHBIX (OpM
rJiaroja B pa3JM4HbIX BpEMEHaX.

1.4 Tlpuvactus. Ilpuyactus Hacrosero u mnpoueamero BpeMenu. Ileppexrasie Gpopmer
npuyacTus. MecTo npuyacTuil B MpeaaoxKeHnnu. AGCOIIOTHBIN MPHUYACTHBIH 000pOT.



1.5 Nudunutus. @opmbl nHGUHUTHBA. [IpomomkeHHbIH W meppeKTHBI WHOUHUTUB.
Oynkiuu WHUHUTHBA B TpemioxkeHun. OOpa3oBaHue u ynoTpebieHne HWHOUHUTHBHBIX
000pOTOB TUTA «CIIOKHOE MOJIEHKAIIEE» U «CIOKHOE TOTIOTHEHHEY.

1.6 Mopanbubie Tharonsl. CTpykTypa npeanoxeHus. [IpHHIMIBI CI0BOOOpA30BaHMUS.
Coxkpamenus (a60peBuarypsl). O6o3HaueHne nathl [IpaBuia 4TeHUs] XUMHUYECKHX DJIEMEHTOB,
o0o3Ha4YeHUI U (POPMYJ HEOPTaHWYECKUX COCIMHEHUN M YpaBHCHUW XHMHUYECKUX PEaKIUH.
[lpaBuna urteHuss eauHUI] u3MepeHus. llpaBuna 4YTeHHs HAUMMEHOBAaHUN  OCHOBHBIX
OPraHUYEeCKUX COCIAUHEHUM.

Pa3zoen 2. Pazsumue Hagblkog umeHnus memMamuidecKux mekcmos

2.1 UrteHue TEKCTOB IO TEMaM:

2.1.1. BBeneHue B CrielIUaibHOCTh

2.1.2. 1.11. Mennenees

2.1.3. PXTY um. I.1. Menneneena

2.1.4. Hayka u Hay4HbIC METO/bI, HAYYHBIE CTAThH

2.1.5. CoBpeMeHHbIE HH)XEHEPHbIE TEXHOIOTHH

2.1.6. Xumudeckoe npeanpusTue

2.1.7. Xumuueckas nadoparopus. TexHuka 6e30macHOCTH B JabopaTopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buotexnonorus @apmMarieBTHYeCKIe MPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOiaeMbl 3KOIOTHH.

2.2 Tlonstue o Bumax ureHus. [IpocMoTpoBoe uTeHHEe Ha MpUMEpax TEKCTOB O XMMHH,
.. Menaeneese, PXTY um, JI.11. MeHnaeneeBa.

AKTHUBH3AIUS IEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 WMsywaromiee uTeHHWE HAYYHBIX W HAyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOPAHHOM
CHCIMAILHOCTH Ha mpuMmepe TekcToB: «Hayka © HaydHbIE METOIBI», «XUMHUYECKOE
npennpusaTie», «COBpPEMEHHbIE WHKEHEPHBIE TEXHOJOTUMY, «XHUMHUYECKas JabopaTopusl.
Texnuka Oe3omacHoCcTH B JabopaTopun. M3mepeHuss B XUMHUECKOW jabopatopumy, «XuMus
Oynyuiero. CoBpeMeHHbIe TEHICHIIUU pa3BUTHsI Haykn», «buorexnonorus. dapmareBTHUECKHE
MIPOU3BOJICTBAY, «3eneHast XuMus. [IpodiemMbl 3KoIoTum.

Jlekcuueckre  OCOOGHHOCTM  TEKCTOB  HAYyYHO-TEXHHYECKON  HampaBJICHHOCTH.
TepMuHOIOTHS HAYYHO-TEXHUUYECKOM TUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Pazoen 3. Ilpakmuka ycmuoti peyu

3.1 IIpakTHKa yCTHOM peuu 1o TeMam:

3.1.1. «I"'oBopuM 0 cebe, 0 cBOeH OyaymIeH mpodeccun,

3.1.2. «Moii yHHBEpCHUTET»,

3.1.3. «YHUBEpPCUTETCKUN KaMITyC)

3.1.4. «Atthe bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHnomorudeckas pedsb 1Mo TeMe «o cedbe u o Oynymieit mpodeccun». Jlekcuueckne
0CO0EHHOCTH MOHOJIOTHYECKOHN PeyH.

3.3 PeueBoil O3THKET TOBCETHEBHOTO OOIICHHUS (3HAKOMCTBO, IIPEJICTaBICHUE,
YCTaHOBJICHHE M TOJIep)KaHUE KOHTAKTa, 3alpoc W cOOoOIIeHne WHpopMannu, modyKaeHne K
JEHCTBHIO, BBIPAXKEHUE TIPOCHOBI, COTTIACHS).

Oco0eHHOCTH AUATOTUYECKON peyun Mo MPOUIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHOCmMu

['paMmmaTHYecKre TPYJHOCTH SI3bIKA CIICIIUATBHOCTH:

4.1. 'paMMaTUUYECKUE U JEKCUIECKUE TPYTHOCTH S3bIKA CIICIIHATLHOCTHU

Paznuunblie BapuaHThI TIepeBOa MPUYACTUN HA PyCCKUH s3bIK. [IpuuacTHBIE 000POTHI U
MIpUEMBI UX TIEPEBOJIa HA PYCCKHI SI3BIK.

4.2. CocnaratenbHoe HakJIOHeHHE. DOPMBI COCNAraTeIbHOTO HAKIOHEHHS B M3y4aeMOM
s3pIke. MoganpHbIe TJIArojbl U MX HCHOIB30BaHUE B MPEIJIOKEHUSX B COCIIAraTelbHOM
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HaKJIOHEHHMH. Tumbl YCIOBHBIX IpeUIOKEHUN. DBapuanTsl mepeBoja IPEUIOKEHUNH B
cocjaraTelbHOM HAKJIOHEHUM W YCJIOBHBIX HpeioxkeHuil. [lopsaok ciloB B MpeaoKeHUu.
OMpaTruecKkue KOHCTPYKIIHH.

4.3. W3ydeHue npaBuil MEpeBoia pa3IuIHbIX (popM HMHPUHUTHBA U HMHPUHUTHBHBIX
000pOTOB Ha PYCCKHIA SA3BIK.

4.4 Mzyuyaroliiee yTeHUE TEKCTOB 110 TEMATHKE:

1) «JIabGoparopus»

2) «M3MepeHus B XUMHYUECKOM JTab0opaTopumny.

CtuucTruecKkue OCOOCHHOCTH — CHEUMaTbHOM  HayYHO-TEXHHUYECKOW JIMTEpaTyphl.
Opranuzanus paboTel €O CHeNHANbHBIMH cloBapsMu. [loHsTHe O pedepupoBaHUM U
AHHOTHPOBAHWU TEKCTOB IO crHenuaabHocTH. [lomck HoBOW wuH(popManmmuu mpu padore C
TEKCTaMU U3 MEPUOAMYECKUX U3JaHUI U MOHOTrpaduid, MHCTPYKLUUN, IPOCHEKTOB U CIIPABOYHOM
JUTEPaTypHI [0 pacCMaTPUBAEMON TEMATHKE.

4. O0beM yueOHOH TUCHHIJIMHBI

Cemectp

Bcero 1 > 3 4
Bun yue6HO# paboThI

3E Axan. 3E Axan. 3E Axan. 3E Axag. 3F Axan.

q, q, q, q, q,
Obwas TpynoemMKkocTs | o4 | 5540 | 20 [ 720 | 20| 720 | 20| 720 |30/ 1080
JUCHMUILINHBI
Konrakruas padora — | 50| 1990 | 09 | 320 |09 | 320 | 09| 320 |09 320
ayJMTOPHBIE 3aHATHS
}g’;‘;‘me"“““afl"m" 3,6 128009 | 320 | 09| 320 |09 32,0 (09| 32,0
CamocTosTebHas 44| 160 | 1,1 40 | 11| 40 [11] 40 |1,1]| 40,0
pabora
KonraktHas 0.6 0.2 0.2 0.2
camocTosITeNbHas paboTa
CaMOCTOSTENbHOE 4,4 11 11 11 11
M3y4YEHUE pa3eioB 159,4 39,8 39,8 39,8 40,0
TUCOUIIINHBI
Buabl koHTpoOJIA:
Bua konurpous u3 YII + + +
JK3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonraktHas pabora -—
MIPOMEXYTOUHas 0,4 - - - 0,4
arrecranus 1,0 ) ) ) 1,0
[ToaroroBka K SK3aMeHY. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3ayer IK3aMeH
KOHTPOJISA:
B Cemectp
cero 1 2 3 4

Bun yuebnoi paboTbl AcT

3F Actp. 3F Actp. 3IF Actp. | 3 | Actp. 3E | p.

q, q, q, E T, u

igmet TG 9 | 243 | 2 | 540 | 2 | 54 | 2| 54 | 3 | 81
IIACIATUITUHBI
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IIpooonoicenue mabauyvi

KonrakThHas padora— | 3,5 96,75 0,8 24 0,8 24 0, 24 |089| 24
ay/INTOPHBIE 3AHATHSA: 8 9 9 89
[TpakTudeckue 3aHsATHS 0,8 0,8 0,
(I13) 3,6 96 9 24 9 24 89 24 10,89 24
CamocrosiTeIbHas 4.4 120 1,1 30 1,1 30 1, 30 111] 30,0
padora 1 1 11
KonrakrHas 0,45 0,15 0,15 0,15
caMmocCTosITelIbHas paboTa

1,1 1,1 1,
CaMocTosTenbpH0e 4,4 1195 | 1 1 11 111
M3y4YeHUE pa3/IesioB 5 ' 29,85 29,85 29,85 30,0
JTIACIATUINHEI
Buabl koHTpOJIA:
Buja konTposst u3 YII + + +
JK3aMeH 1,0 | 27,00 - - - - - - 1,00 27,00
KonrtaktHas pabora —
MIPOMEKYTOUHAS 1,0 0,30 - - - 0,30
arrecrauus 0 ) ) ) 1,00
[ToaroroBka K SK3aMeHY. 26,70 - - - 26,70
Bujg urorosoro

3auyer 3auyer 3auer 9K3aMeH

KOHTPOJIA:

AHHOTaus padoyeil MPOrpaMMbl IUCHUTITIHHBI
«Hctopus (ucropusi Poccuu, Bceod1mas ucropus)»

1 Heap aucuunaInHbl — GOPMUPOBAHUE Y CTYJEHTOB LIEJIOCTHOTO MPEACTAaBICHUS 00
UCTOpPHYECKOM MponuioM Poccuu, ee MecTe BO BCEMUPHO-HCTOPUUECKOM IIPOIIECCe.
2 B pe3yabTare n3yyeHusi JTMCHUTIMHBI 00Y4YAKOMIMICS T0KEH:
Obnadamye cleayOMUMU KOMIIETCHIIMSAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:
VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, VK-5.13.

3name:

— OCHOBHBIE HampaBleHUs, MPOOIEMBbI U METOIBI HCTOPUUYECKON HAYKH;
— OCHOBHBIE ASTambl M KIIOUYEBBIE COOBITUS HCTOpUM Poccuu u Mupa; 0COOEHHOCTH
Pa3BUTHUSI POCCHICKOTO TOCYIApCTBA, BBLIAIONIUXCS JESATENeH OTEUEeCTBEHHOW M BceoOIei

HCTOPHH.
Ymvemn:

— COOTHOCUTH OOIlMe HCTOPHUYECKHE WPOIECChl M OTAENbHBbIE (DAKThI; BBIABIATH
SIBJICHUA W COOBITHUI;

CYIICCTBECHHBIC YCPTHI

COILIMAJIbHO-3HAYUMBIE TIPOOIIEMBI;
— ¢opMyIupOBaTh M APTYMEHTUPOBAHO OTCTAWBaTh COOCTBEHHYIO TMIO3HMIIMIO TIO
pa3IUYHBIM MPOOIEMaM UCTOPHUH.

Braoems.:

HUCTOPUYCCKUX IIPOLECCOB,

— HOpCACTABJICHUAMU 00 HCTOPUHN KaK HAYKEC, €€ MCCTC B CUCTCMC I'YMAHHUTAPHOT'O

3HAHUS,;

— MpeJICTaBICHUSIMH 00 OCHOBHBIX 3Tarax B HCTOPHH YEJIOBEUESCTBA U MX XPOHOJIOTHH;
— KaTeropuaJbHO-TIOHATHHHBIM anapaToM H3y4aeMOU JUCIUTUIAHBL;
— HaBbIKaMM aHaJIn3a UCTOPHUYCCKUX UCTOYHUKOB.
3 KpaTtkoe coaep:kanue TUCHUTITAHBI

aHaJIM3UPOBATh
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Paszoen 1. Ucmopus 6 cucmeme coyuanvrHo-eymanumapHulx nayk. OcHogbl Memoooiocuu
ucmopuueckou Hayku. QOcobennocmu cmanoenienus 2ocyoapcmeenHocmu 6 Poccuu no
CPABHEHUIO C e6PONEUCKUMU PAHHECPEOHEBEKOBbIMU 20CYOapCmEamu

Mecro ucropuum B cucreMe Hayk. IIpeamer ucropudeckonm Hayku. Posb Tteopuu B
no3HaHuu npounuioro. CymHOCTb, (GopMbl, (QYHKUMH HcTOpUuYeckoro 3HaHMs. IlonsTue
HCTOPUYECKOTO MCTOYHHKA, KIACCU(PHUKAIMS HUCTOPUYECKHX HCTOYHHMKOB. Mcropus Poccunm —
HEOTheMJIEMasl 4YacTh BCEMUPHON MCTOPUH; 0011Iee U OCOOEHHOE B HCTOPUUYECKOM Pa3BUTHUH.

Antporniorene3. Heonutuueckas pepomonus. CouuanbHbli  cTpoil. Pasnoxenue
nepBoObITHON oOuTMHBI. [uBunu3anun [peBnero Bocroka. ['ocynapcrBa antuyHoctu. Hapobr
U JpeBHEMIINE rocyapcTBa Ha Teppuropun Poccun. OtHorenes cnassiH. Benukoe Ilepecenenne
HapoioB B I11-1V BB.

Tpaguumonnsie  (OpMBI  COUMAIBHOW  OpPraHM3allMM  €BPOIEHCKUX HApOJIOB B
JOTOCYAPCTBEHHBIA NepHoJ. BO3HMKHOBEHHME DPAHHECPEIHEBEKOBOM TI'OCYJAapPCTBEHHOCTH B
Espore.

OTHOKYJIBTYpHBIE ¥ COLUAIbHO-TIOJUTHUYECKHE IIPOLECCHl CTAHOBIEHUS POCCHUUCKON
rocygapcrBeHHOCcTH. Hawano poccuiickoil rocynapcrBeHHOCTH. Kuesckass Pyce. Ilpunsatue
xpuctuanctBa. Pycckue 3emmu B XII — Xl BB. Monrono-rarapckoe HamectBue Ha Pych.
DKcnaHcus B 3alaHble U CEBEpO-3ala/IHbIE pyCCKUE 3eMIU. Bennkoe KHSDKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo CpenHEeBEKOBbS BO BCEMHPHO-HCTOpHUYECKOM Ipouecce. CKiaablBaHUE OCHOB
HallMOHAJIBHBIX rocynapctB B 3anaanoil EBpone. O6pa3zoBanue Poccuiickoro rocynapcTsa, ero
HCTOPUYECKOE 3HAYCHHUE.

Poccus B XVI B. - XVII BB. ¥V ucrokoB HoBoro Bpemenu. OcoOEHHOCTH COCIOBHO-
npeacTaBuTeNbHOM MoHapxuu B EBpome m Poccun. Hawamo XVII Beka — smoxa BceoOmero
eBponenckoro kpusznuca. CHHXpPOHHOCTb KPU3HMCHBIX CUTyallUd B pa3HbIX cTpaHax. «CMyTHOE
BpeMs» B Poccnn.

I'enesuc kanutanusma. Ero ¢opmsl U cocyliecTBOBaHHE € 3J€MEHTaMU (eopanu3ma.
OcobenHoctu pa3nuyHbiXx pernoHoB Esponbl. dopmupoBanume MupoBoro peiHka. [logbem
MaHy(aKTypHOTro Ipou3BoJACTBa. POPMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBusi B Poccun. «Btopoe uznanue» kpenoctHuyectBa — CoOopHOE
ynoxenue 1649 r. u ropuanueckoe ohopmiieHne KpenocTHoro npasa. Cekynspu3aius pycckon
KYJIbTYpBI.

Paszoen 2. Om Hoeozo x Hosetiwemy epemenu. Poccuiickas umnepusi 6 XVIII- navane
XX 6

Poccuiickoe rocymapcteo B XVIIl Bexke — Beke MojaepHM3alMUd M IPOCBELIEHUS.
Pepopmbr Iletpa | kak mepBas moOMbITKA MOJEPHU3ALMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit nmmnepun. OCHOBHBIE HAaIpaBICHUS «EBPOIEU3ALMNUY» CTPAHBI.
OBOIOIUS COLMAIBHON CTPYKTYphl oOuiecTBa. [lanbHeliee pacimpenue rpanul Poccuiickoit
UMIIEPHH.

Wneitnsle u coumanbHO-nonuTHdeckue ucToku [IpocBemienusi. OCHOBHBIE 4YEpThI
IIPOCBETUTENBCKON MACOJIOTUU: YEJIIOBEK M I'OCYIapCTBO, «ECTECTBEHHOE IIPAaBO», 3THUKA. Mnaes
mporpecca Kak TOCIOJICTBYIOIIEE TEYeHHEe B OOIIECTBEHHONW MbIcau. Poccus B smoxy
npocsemnieHHoro abcomortusma. Poccus u EBpona B XVIII Beke. i3MeHeHHs B MEXTyHApOIHOM
rosioxkeHnn Poccuiickoil UMIepun.

Poccuss B XIX cronerun. Ilpombinuiennslii nepeBopotr B EBpone u Poccuu: obmiee u
ocobenHoe. Baxneiimue ycnosus nepexona Poccun k MHAyCTpUanbHOMY OOIIECTBY — pELICHHE
KPECTBSIHCKOI'O BOIIpOCa u OrpaHUYECHUE caMOJIepKaBHsl. JlnrensHOCTD,
HEMNocJe0BaTeNbHOCTh, IMKINYHOCTD Mpoliecca OypxyasHoro pedopmupoBanusi. EBpomnelickast
pesomtonust 18481849 rr. toru, 3HaueHmne, UCTOPUIECKHE MTOCICCTBUSI.

Ponp cyObekTHBHOTO (aktopa B mpeoposieHMH orctaBaHusa. Pedopmbr XIX Beka, ux
3HayeHue. O0mecTBeHHbIe IBUKEHUs B XX Beke.
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Poccuss u mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTb U IMPOTUBOPEUMBOCTH Pa3BUTHSL.
OO1m11e uTOru PpOCCHiCKON MoepHHU3auu K Havamy XX Beka.

CootHomenne nonutuueckux cui B Poccun B Hauwane XX Beka. Hapacranuwe kpusuca
camonepxkaBus. llepBast poccuiickas peomtonms. (OOpa3oBaHHE TOJUTHUYECCKUX MapTHH.
locynapcrBennast nyma Hadana XX BeKa Kak IMEPBBI OMBIT POCCHIICKOro MapiiaMeHTapu3Ma.
CronpimuHckast arpapHasi pedopma. Ilepas mupoBas BoitHa W ydactue B Heil Poccum.
®deBparnbekas peBosironus 1917r. 1 KopeHHbIE U3MEHEHHUS B TOJIMTUYECKON )KU3HU CTPAHBI.

Pazoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eex. Om cogemckozo cocyoapcmea K
coepemennou Poccuu

®dopMHUPOBaHHUE U CYIIHOCTH COBeTCKOro crpos (1917-1991rr.). Mapkcusm  Kak
UJIe0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX TPpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska
u nobena OKTAOphCKOro BoopykeHHOro Bocctanust B Ilerporpazme. 11 Bceepoccuiickuii chesn
CoBeToB W ero pemieHds. OKOHOMHUYECKas M COIHMajbHAs IMOJUTUKA OOJBIIEBUKOB.
I'paxnanckast BoiiHa u mHOcTpaHHasi uHTepBeHUuUsA. Cyap0a u 3Hauenne HOIla. YTBepxkaenue
onHOMapTUiHONW monuTHdeckoi cucteMbl. OOpazoBanue CCCP. ITlonmutmueckass Oopnba B
naptun u rocyngapctee. CCCP B rogsl mepBbix nstmietok (konern 20-x rr. — 30-e rr.).
®opmupoBaHue pexxkuMma JM4HON Biactu CTajliHAa M KOMaHIHO-aMUHUCTPATUBHOM CHCTEMBI
ynpasieHus rocygapcrsoM. Totanurapusm B EBpornie u CCCP: obmiee u ocobeHHoe. Buennnsis
nomutuka CCCP B 20-30-¢ rr. Hdesrensrocts Komunrepna. CCCP Bo BTOpoii MUPOBOW U
Benukoit OteuectBeHHOI BoitHe. Pemarommii Bkiiag Coerckoro Coro3a B pa3rpoM daiusma.

N3meneHne COOTHOLIEHU CUII B MUPE IOCII€ BTOPOM MUPOBOM BOMHBIL. Hadano «xosogHou
BolHBIY. «JlokTpuHa TpymspHa» u «llman Mapmamnay. dopMupoBanue OUMOIIPHOIO MUDA.
B3auMooTHo1IEHUS cO CTpaHaMmu «HapoaHOU AemokpaTtuny. Cozmpanne CoBeTa IKOHOMHUYECKOM
B3aumonomonti. Kondmukr ¢ FOrocnaBuei. Opranuzamus CeBepoaTIaHTUYECKOTO JOTOBOpa
(HATO). Co3znmanume Opranmzanuu Bapmasckoro morosopa. Boitna B Kopee. TpymnocTtu
nocineBoeHHoro pasutusa CCCP. YikecroueHne MOJUTUYECKOIO PEXUMA U HUJIEOJOTMYECKOTO
koHTposst. IlombiTku oOHOBNEHMs «rocynapcTBeHHOro couuanusma». XX cbe3n KIICC u
ocykaeHue KynabTa auuHocTd CtanuHa. «OTTenens» B AyXOBHOU cdepe.

OkoHoMuueckne pedopmbr cepenuHbl 60-X TOMOB, MPUYMHBI WX HE3aBEPUICHHOCTH.
«"ocynapctBo OnaroneHctsus». IV u V Pecny6nuka Bo ®panuuu. Obpa3oBanue u Pa3sutue
OPI'. «OxoHoMuueckoe uyno» fAnonun. Pacnag kojmoHuaibHOM cuctembl. HeokoHcepBaTusm
Benukobpurtanuu. Peiironomuka B CIIA.

HapacTtanue KpU3HCHBIX sIBI€HUH B coBeTCKOM obmecTtBe B 70-¢ — cepenune 80-x rojos.
Hoas Konctutynus CCCP. Konuenuus «pa3sutoro couranuzMma». Buemnsas nomutuka CCCP
B KoHIle 60-x Hayane 80-X IT.: OT pa3psikKu K 000CTPEHUIO MEKIYHAPOIHOM 00CTaHOBKH.

«Ilepectpoiika»: CyIIHOCTb, 1IEJIH, 3a/1a4i, OCHOBHBIE dTanbl, pe3ynbrarsl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBieHHe HOBOW poccUiCKON rocyaapcTBeHHocTH (¢ 1991- mo Hacrosimiee Bpems).
JIuGepanbHas KOHUENIMS POCCHUMCKUX pedopM: Tepexoq K pPbIHKY, (popmupoBaHUE
rpaXJaHCKOro oOmecTBa M IMpaBoBoro rocynapctsa. «lllokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B Havdame 90-x romoB. Korcrurymmst Poccuiickoit  ®@enmepammm  1993r.
MesxHaloHalbHble OTHOIIEHUs. [lonmTHueckue mapTuu U oOliecTBeHHbIE ABIMKEHUs Poccuun
Ha coBpeMeHHOM oJtamne. Poccus Ha nytu MopaepHuzauuu. Poccust B cucremMe MUPOBOI
SKOHOMMKH U MEXAYHApOAHBIX CBsA3el. HOBbIE reonoMnTH4ecKoe pealnid B MUPE U UX BIIMSHHE
Ha BHEUIHIOIO MOJUTUKY Poccuiickoit @enepanuu.

4 O0beM yueOHO# T CUUIJIMHBI
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Buj yueOHoii padoThl

O0beM TUCHUNINHBI

3E Axan. | Acrp.

q, q,
OO01ast TPy10€eMKOCTb M CIUILIAHBI 4 144 108
KonTakTHas pa6oTa — ay1UTOPHbIE 3aHATHUS: 1,3 48 36
B TOM 4YHCJIe B (popMe NPAKTHYECKON MOATOTOBKHU
(npu nanuuuu) i i )
Jlexun 0,9 32 24
B TOM 4HCJIe B popMe MPAKTUUECKON TOATOTOBKY (npu Hanuuuu) - - -
[Ipaktrueckue 3anstus (113) 0,4 16 12
B TOM 4HKcJIe B popMe MPaKTUIECKON MMOATOTOBKY (npu Haniuuuu) - - -
CamocrosiTesibHas padoTa 1,7 60 45
KonTtakTHast camoctosiTenpHas pabota
(AmmK uz VII ons 3au | 3au ¢ oy.) 17
CaMOCTOSITEIbHOE U3YUEHHE Pa3/IeoB AUCIHUIUIAHBI (wiu Opyeue ’ 60 45
BUOBL CAMOCMOSAMENbHOL PabOmbl)
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtaktHas paboTa — mIpoOMeKyTOUHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Bua uTOroBOro KOHTpOJIA: JK3aMeH

AHHOTaus padoyeii MporpaMMbl M CUMILTHHBI

«IIpaBoBeaeHue»

1 Heﬂb AUCHMILJIHHBI — OBJIAICHUC OCHOBAMU ITPABOBBIX 3HaHPII>i; (bOpMI/IpOBaHI/Ie OCHOB

MIPaBOBOM KYJITYpPbI ¥ IIPAaBOMEPHOTO MIOBE/IEHUS IPakJaHNHA CTPaHBbI.
2 B pe3yabTare n3yyeHusi JTMCHUTIMHBI 00Y4YAKOMIMICS T0KEH:

OO6nanarh caeayOIMMI KOMIIETEHIUSAMU U UHIMKATOPaMU UX JOCTHUKEHUS:
VK-11.1, VK-11.2, YK-11.3, OIIK-3.3, OIIK-3.9, OI1K-3.10, OI1K-3.13,

3nams:

— OCHOBBI POCCHMCKOW MNPaBOBOM CHUCTEMBI M POCCHUHCKOTO 3aKOHOJATENIbCTBA,
OCHOBBI OpraHu3aluu U (yHKIIMOHUPOBAHHS CYJEOHBIX M UHBIX MPABONPUMEHUTENBHBIX U

IMPaBOOXPAHUTCIILHBIX OPTaHOB;

— TIPaBOBbIE M HPABCTBEHHO-ITUYECKHE HOPMBI B cepe mpodeccuoHaabHOM

ACATCIIBHOCTH,

— IPaBOBbIE HOPMBI, PETYJIMPYIOIIME OTHOIIEHHWE 4YeJlOBeKa K YEJOBEKY,

00IIeCTBY, OKpYKaIoLIeH cpese;

— TpaBa 1 0053aHHOCTH TPAXKTaHUHA,
OCHOBBI TPY/IOBOTO 3aKOHO/IATEIIbCTRA,
OCHOBBI XO035HICTBEHHOTO TIPaBa,;

— OCHOBHBIE HAIIPaBJICHUS aHTUKOPPYIIIIHOHHOM AesTeNbHOCTH B PD

Ymems:

— HCHOJIb30BATh JTUYCCKHUC U TIPABOBLIC HOPMBI, PCTYIUPYIOIIHUEC OTHOIICHHUC
YCJIOBCKAa K YCJIOBCKY, O6I.I.[€CTBy, oxpyxcalomeﬁ cpeac, UCIOJIb30BaTh IIpaBa U CBO6OJIBI

YeJIOBEKA M TPaXAaHNHA TIPH pa3padOTKe COIUATBHBIX MPOEKTOB;
— HWCIONBb30BaTh M  COCTABISATh HOPMATHUBHBIE M  IPaBOBBIE

JAOKYMCHTHI,

OTHOCAIIHUECA K HpO(I)CCCHOHaHBHOﬁ ACATCIIbHOCTHU, TPCAIIPUHUMATD HCO6XO,[[I/IMBIC MCPBI

K BOCCTAHOBJICHHIO HAPYIIEHHBIX IIPAB;

— peanu30BbIBaTh MpaBa U CBOOOIbI YEJIOBEKA U Tpak/laHWHA B pa3IMUHbIX cepax

38




KU3HCACATCIIBHOCTH.

Braoemy:
— HaBbIKaMH MPUMEHEHUS 3aKOHOAATEIHCTBA MPU PELUICHUH MTPAKTHYECKHX 3a/1a4.

3 Kparkoe coaep:kanue AU CUHIIUHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHH TOCYAapCTBA

1.2 OcHoBBI TEOpHH MpaBa

Pazoen 2. Ompacau nybauunoeo npasa

2.1 OcHOBBI KOHCTUTYLIMOHHOTO ITpaBa

2.2 OCHOBBI IMUHUCTPATHBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOTO TIpaBa

2.4 Koppynuus Kak COIMaIbHOE U IPABOBOE SIBIICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI SKOJOTHYECKOTO IIpaBa

2.6 HopmartuBHOe mpaBoBO€ peryiupoBaHue 3amuTsl HHGopmaruu. [IpaBoBeie OCHOBBI
3aIUTHI TOCYIapCTBEHHON TallHbI

Paszoen 3. Ompacnu yvacmnozo npasa

3.1. I'paxxganckoe MpaBo: OCHOBHBIE MOJIOKEHUS O0IIEH YaCcTH.

3.2. ABTOpckoe ¥ TaTeHTHOE TpaBO U IMpaBoBas  3allUTa  Pe3yJbTaTOB
MHTEJUIEKTYaTbHOM.

3.3. OCHOBBI X03sIICTBEHHOTO (ITPEAIPUHUMATEIHCKOTO) MTPABa.

3.4. OCHOBBI CeMEIHOTO TIpaBa

3.5. OCHOBBI TPYIOBOTO TTpaBa

Pasoen 4. Ocobennocmu npasogozo pezynuposanus npogheccuoHarbHOU 0esmenbHOCU 6
OMOENbHBIX OMPACTAX XUMULECKOU NPOMbBIULIEHHOCTNU

4.1 OcHOBBI  HaIMOHAIbHON  0€30MAaCHOCTH, TOCYHAPCTBEHHOW  MOJUTUKU U
3aKOHOJATEIBCTBO B 00J1aCTH 00ECIIEUEHM S SIIEPHON U paJuallMOHHON 0€30I1aCHOCTH.

4.2 OcoOEHHOCTH TPAaBOBOTO DETYJIMPOBAHUS TpyAa pPaOOTHUKOB XHMHUYECKOH
MIPOMBIIIJICHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 06a3a perylupoBaHUsl XUMHUYECKONH U HEPTEXUMHUUIECKOH
otpaciu B Poccun.

OO11ee KOIMYECTBO pa3ieioB 4.

4 O0beM y4eOHOI TMCIHUIIHHBI

O0beM TUCUMTINHBI
Buj yueGHoii padoThl Axax | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh M CUMILINHBI 3 108 81
KonTakTHas padoTa — ayqiuTOPHbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[IpakTnueckue 3anstus (I13) 0,45 16 12
CamocrosiTesibHas padoTa 2,1 76 57
KonTakTHas camocTositenbHas paboTa 0,2 0,15
2,1
CamocTrosiTenbHOE U3yYEHUE PA3AEIIOB JUCHUTIIIUHBI 75,8 56,85
Bua konrpous: 3ader
AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«Purocopus»
1. Heab aucummiaunbl «dwmwiocopus» — chHOpPMHUPOBATH Y CTYIEHTOB KOMIUIEKCHOE

MPEACTABICHUE O PO U MecTe (Ppritocopuu B CHCTEME TYMAaHUTAPHBIX, COMHAIBHBIX U
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€CTECTBEHHBIX HayK, IIO3HAKOMHTh UX C OCHOBaMH (hHUI0CO(CKOro 3HaHUs, HEOOXOIUMBIMU IS
peILICHHs TEOPETUYECKHUX M NMPAKTHYECKUX 3aa4.

2. B pe3yabTarte H3y4yeHHs AUCHUILINHBI 00YYAIOUIUICS T0JIAKEH:

OO6nanaTh CIEAYIONIMMUA KOMIIETCHIMSMU M HHIUKATOpaMu uX goctmxenusa: YK-5.4,
VK-5.5, YK-5.8, YK-5.9, VK-5.14.

3uams:

OCHOBHOE COZIEp)KaHUE TIaBHBIX (PUIOCOPCKUX HIKOJ M HANpaBJICHUH, MMpeaCcTaBUTENCH
TUX IIKOJ, CBA3b M paszauuue ux Quiaocopckux wupen, cBA3b HUCTOPUKO-(UIOCO(CKUX
KOHIIEMIIUI ¢ COBPEMEHHBIMH MPOOIeMaMH WHIUBUAYATBHON U OOIIECTBEHHOW KU3HU;

Ymems:

MOHMMAaTh W AHAJIU3UPOBATh MHUPOBO33PEHUYECKHE, COIUAIbHBIC M WHIAMBHyalbHbIC
Ipo0OJeMbl COBPEMEHHOHN KHM3HHM; I'PaMOTHO BECTH IUCKYCCHIO, aHAJIU3UPOBaThb OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aMMOJCHCTBHS, OOYCIOBICHHBIC pa3IMYUEM STHUECKUX, PEITUTHO3HBIX WU
LIEHHOCTHBIX CHUCTEM, OINHUpaschb Ha HapaOOTaHHBIM B HCTOPUM (QUIOCOPUH MaTepHal;
MPUMEHSTH MOJy4eHHbIe (pruIocodckre 3HaHUS K PEIICHUIO MPO(ECCHOHABHBIX 3a/1a4;

Braoemy:

MPECTaBICHUAMU O QMIOCO(UU KaK HAyKe M CUCTEME IIEHHOCTEH, ee MECTE B CUCTEME
I'YMaHUTapHOTO 3HaHUS; OCHOBaMM (PUIOCO(CKOro MBINUICHUS; KaTeropHajibHbIM alnapaToM
M3y4aeMOH JUCHUIUINHBL, (PHIOCOPCKUMH METOJaMU aHAJN3a Pa3IMYHbIX Mpo0IeM, HaBBIKAMHU
¢unocopckoil  KyabTypbl Ui BBIPAaOOTKM  CHUCTEMHOro, LIEJIOCTHOIO  B3IJIsja Ha
JeUCTBUTENILHOCTh U MECTO XUMHUH U XUMHUYECKOI TEXHOJIOTHH B IIEIOCTHOW KapTUHE MHUPA.

3. Kpatkoe coep:xanue 1MCHUTIMHBI

Beenenue. dunocodus, ee MpoUCX0XIEHUE U POJIb B OOILECTBE.

Paszoen 1. Ocnosuvie unocoghckue wixonvi

AnTtnuHas  ¢wmiocopus  (mocokparuku, cocpuctsl, Coxpar, J[lemokput, Ilnmaron,
Apucrorenb, 3UTMHUCTHYECKU-pUMCKas (unocodus). OcHOBHBIE MPOOIEMBI CPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenus. Hemenkas knaccuueckas uinocodus. Pycckas dunocodpus XIX —
XX BB. OcHOBbl MapkcucTckoi (¢unocopun. OCHOBHBIE HaIPaBJIEHUS COBPEMEHHOM
¢dunocodpum.

Pazoen 2. Qunocogcxue konyenyuu dObimus u nO3HAHUS

IIpobnema ObiTuss B ucropuu ¢unocopuu. IToHATHS MaTepHaIbHOrO U HACAIBHOTO.
OcHoBHble (uIOCOPCKHUE HAIpaBICHUS: MaTepualnu3sM U uaeanusM. [IpuHuun riodasbHOTO
HBOJIIOIMOHU3MA B COBPEMEHHON HAy4YHOW KapTHHE MHpa.

Konneniuy npocTpaHCcTBa M BpEMEHH B HCTOPUH (PHIocohun 1 HayKH.

ITpoucxoxaenue co3Hanus. Poiab Tpyaa B MpOUCXOXAEHUH co3HaHus. MneanucTuyeckue
U MaTepualucTHYecKne KoHuenmuu co3Hanus. Co3Hanme u  Mo3r. Co3HaTenpHOE U
6ecco3HarenbHoe. CozHaHMe U s3bIK. CO3HAHME U CAMOCO3HAHUE.

Konuenmuu rHoceonoru B HUCTOpUM  Quuiocopuu: CEHCyalu3M, pallOHaIN3M,
CKENTHULIM3M, arHOCTUI3M, KOHLENIIHUS BPOXKACHHBIX HJeH, anpropu3M. J(HanekTuka no3HaHus:
YYBCTBEHHOE U pannoHainbHOEe. OCHOBHBIC TEOPHH UCTHUHBI.

Pazoen 3. Ilpobnemst uenosexa 6 punocogpuu

YenoBek kak npeaMer ¢uiiocodcekoro ananuza B uctopun punocodpuu. Ipoucxoxnenne
YeJI0BeKa: NPUPOIHBIE W COLMAJbHBIE YCIOBHMS aHTPOIOCOIMOreHe3a. buonornyeckoe u
COITMAIIEHOE B YeJoBeke. IHINBUA, MHANBUAYATbHOCTD, IMYHOCTD.

CMBbICH KU3HU U TpeAHa3HadeHue uenoBeka. JKusHb, cMepTh, OeccmepTue. J[BuxkeHHe
HEHACWJIMsI, €ro pojib B coBpeMeHHOH xu3Hu. llenmn u wnenHoctu. CBobojga BoMM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHbIE, PETUTHO3HBIE, SCTETUYECKHE IEHHOCTH.

Pazoen 4. @unocopus ucmopuu u obwecmasa

UemoBeK B CHUCTEME COIMAIBHBIX CBg3ei. JIMuHOCTP W Maccel, cBOOOJa H
HeoO0xoauMocTh. Puitocodpust HICTOpUH: GOPMALIMOHHAS U [TUBUIIN3ALMOHHAS KOHIIETIIIUH
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UcTOpHUecKoro pasBuTusa. Ilporpeccucrckue M LUKIMYECKUE MOAETH pa3BUTHUs. [1100anbHbIE
po6IeMbl coBpeMeHHOCTH. KOHIeN s yCTOHYMBOro pa3BUTHs U CIIEHAPUU OYAYILEro.

OOmectBo u ero crpykrypa. ComnuanbpHasi, MOJIUTHYECKas U JTyXOBHas chepbl
obmectBa. Konuenmuu rocynapcrsa B ucropuu unocodcekoit Mpicau. I'paxianckoe o01ecTBo
U IIPaBOBOE T'OCYIapCTBO.

Paszoen 5. Qunocoghckue npobremovl xumuu u XuMu4ecKo mexHoI02uu

Hayunoe u BHenay4yHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHS, €T0 METOIbI U (HOPMBI.
Hayunble peBoironMM M CMEHa THUIIOB palMOHaIbHOCTH. Hayka B cOBpeMEHHOM Mupe. DTHKa
HAYK{ U OTBETCTBEHHOCThH YYEHOTO.

IIpobnema cooTHOmIEHUs Hayku W TexXHUKH. ColuanbHble NOCIEACTBHS Hay4HO-
TEXHUYECKOTO IMporpecca. DTHYECKHE W OSKOJIOTMYECKHE HWMIIEPATUBBI Pa3BUTHS HAYKH |
TEXHUKH.

MecTo XMMHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpobOiieMa XUMHUH KaK HayKu U
npousBoacTBa. lLlenn w  3amaum xumuueckod  TexHojoruu. Crnemuduka  XUMHKO-
TEXHOJIOTUYECKOTO 3HAHUS: PyHAAMEHTAIFHOE U MIPHUKIJIAHOE, SMITUPHUECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOH JUCHHIJIMHBI

Bunel yueOHOI pabOThI 3E AIfIaH' ASITP'
OO0masi Tpy10€eMKOCTb M CUMILTUHBI 4 144 108
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48,4 36,3
Jlexmmu: 0,89 32 24
[IpakTuueckue 3aHsATUS: 0,44 16 12
CamocTrosiTesqbHasi padora: 1,67 60 45
CaMocTosTenbHOE H3yUYEeHUE Pa3IeIOB JUCIIUILTUHBI 1,67 60 45
Buja koHTpOJIS: 9K3aMeH
IOK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTouHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTanus padoyeil MPOrpaMMbl M CUMILTHHBI
«OCHOBBI 5)KOHOMHMKH U yIIPaBJIeHHUS MPOU3BOJACTBOM

1 eap JAMCUMIUVIMHBI — TIOJTYy4YEHHWE CHUCTEMBbl 3HAaHUA 00 HSKOHOMHUYECKUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  MPOMBIIUIEHHOTO  TPOU3BOJACTBA B  CHUCTEME
HallMOHATBHOM SKOHOMHUKH, (OPMUPOBAHHWE HKOHOMHYECKOTO MBINIJICHUS W WCIOJIb30BAHUE
MOJIyYEHHBIX 3HAHUW B IPAKTUYECKON JIEATENBHOCTH.

2 B pe3yabTare H3yYyeHHs JUCHUIIIUHBI 00YYAIOIIMIACS 10JIZKEeH:

Obaaoams cleayOIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.6

3namo:

- OCHOBBI 2KOHOMHUYECKOW KYIbTYpPBI, B TOM UKCiIe ((MHAHCOBOW I'PaMOTHOCTH;
- OCHOBBI POCCHUICKOMN MPABOBOM CUCTEMBI U POCCUMCKOTO 3aKOHOIATENBCTBA, IPABOBHIE U

HPaBCTBEHHO-ITHYECKHUE HOPMBI B c(hepe MpoecCHOHATHHON AeATeTbHOCTH;

- IPaBOBbIE HOPMBI, PETYIHPYIOIINE OTHOIIIEHHE YeTIOBEeKa K UeIOBEKY, OOIIECTRY,

OKpY>Karollen cpene;

- OCHOBHBIE KaT€rOPUH U 3aKOHBI SKOHOMHUKU;

- OCHOBBI 9KOHOMUYECKOU AEATENBHOCTU IPEATIPUATHUSA, ETO CTPYKTYPY U OTPACIIEBYIO
cnenuQuKy; KIacCu(UKAIUIO MPEANPHUITHIA IO TPABOBOMY CTATYCY;

- coJIep>KaHKe ITaroB pa3pabOTKU ONEPATUBHBIX TUIAHOB PabOTHI TEPBHUYHBIX
MPOU3BOACTBEHHBIX NOAPA3AEICHUN.
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Ymems:

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH MPU MPUHATUN OOOCHOBAHHBIX PEUICHUI B
pa3IMYHbIX 00JIaCTSIX AEATEIbHOCTH;

- HCII0JIb30BaTh 3HAHUSI OCHOB SKOHOMUKH IIPH PEIIEHNUU IIPOM3BOACTBEHHBIX 33/1a4;

- OCHOBaMH XO35MICTBEHHOI'0 U SKOJIOTMYECKOI0 ITpaBa;

- IPOBOJIUTh TEXHUKO-3KOHOMUYECKUM aHaIN3 UHKEHEPHBIX PELLICHUM.

Braoemy:

- HaBbIKaMH BHIOOpa SKOHOMUYECKH O0OOCHOBAHHBIX PEIICHHUH B PAa3IHMYHBIX 00IAaCTIX

KU3ZHEEATEIIBHOCTH;

- METOJaMH Pa3pabOTKH MPOU3BOJACTBEHHBIX MIPOrPaMM U IJIAHOBBIX 3a1aHUH [T

IIEPBUYHBIX IPOM3BOJICTBEHHBIX [101PA3IEICHUN;

- HaBBIKAMU BbIOOpA IKOHOMUYECKU OOOCHOBAHHBIX PEIICHUN C YI€TOM UMEIOIIUXCS

OTpaHUYCHUH.

3 Kparkoe coaep:kanue JUCHUILINHBI

Pazoen 1. Beeoenue. OcHobl pblHOUHOU IKOHOMUKU

Tema 1: DxoHoMuyeckue noTpeOHOCTH, Oara U pecypcbl. DKOHOMUYECKUE CUCTEMBI U
ux  cymHocTh.  OOIIecCTBEHHOE  MPOU3BOJACTBO W DKOHOMHUYECKHME  OTHOIICHUS.
[Ipon3BO/ICTBEHHBIE  BO3MOXKHOCTH  OOIIECTBA W JKOHOMHYECKHMH  BbIOOp.  KpmBas
MIPOU3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH YyOBIBaroOIIeld MpeneIbHOW MOJNE3HOCTH. THUIbl U
MOJIEIM HKOHOMUYECKUX CHCTEM. OJIEMEHT 3KOHOMUYECKOW cHucTeMbl. TpaauliioHHas
sKoHOMHYecKas cuctema. COOCTBEHHOCTh: (hOPMBI U IyTH UX MpeodpazoBaHUs.

Tema 2: PeiHOYHBINM MeXxaHM3M crpoca U npeiokeHns. CoBeplleHHas U HECOBEPIICHHAs
KOHKypeHUIUU. ToBapHBI (PBIHOYHBINM) THI OOIIECTBEHHOTrO Mpou3BoAcTBa. CyYIIHOCTH U
YCIJIOBUSI BOSHUKHOBEHMSI pbIHKA. BUJIbI PHIHKOB U UX CTpyKTypa. @yHKIUU pbiHKA. ToBap u ero
cBoiictBa. Cripoc U npemsiokeHue Ha pelHKe. [IoHATHE «3IIaCTUUHOCTEY». DIaCTUYHOCTh CIpoca
U TpeJIoKEeHUs, TouyeyHas W JyroBass. CoBepllleHHas M HECOBEPIICHHAs KOHKYpPEHIUU.
Mounononus. Makcumuzaiys npuObUd MOHOMOTUCTOM. ONUTrOnous.

Tema 3: I[lonaTrne HAIMOHAIBHOW 5SKOHOMMKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE
nokazarenu. IIOHATHUS COBOKYIMHOIO CHpOCa W COBOKYIHOTO MPEUIOKEHUs, (aKTopBhl,
BIUAIONIME Ha WX u3MeHeHus. [loTpebOneHuss u cOepexeHus. DKOHOMHUECKHN KPyrooOoporT.
ITpousBonacTBO, 06MeH U pacnpeaeneHue. [lorpebnenue, coepexeHne, HHBECTULIMU TOBAPOB U
YCIIYT.

Tema 4: dunancoBas cucteMa U (UHAHCOBAsI MOJIUTHUKA OOIECTBa. ['ocynapcTBeHHBIN
O10JKET U TOCYAapCTBEHHBIN noar. Hamoru u Hanorosas cuctema.

Pasoen 2. Dxonomuyeckue 0CHOBbL yNpagieHus npouU3800CmMEoM

Tema 5: [Ipennpusitue Kak CyOBEKT PHIHOYHOTO XO3SIMCTBA. DKOHOMHYECKUE 3aKOHBI U
0COOEHHOCTH MX TPOSBICHHUS Ha TMpennpuatud. Ponp crnenmanucta XHMHYECKOM
npoMebliieHHocTH. [lpennpusitue B cucreMe pbIHOYHON 3KOHOMUKHU. [Ipenmpusitue — Kak
CyObeKT M  OO0BEKT MpelNpUHUMATEIbCKOW  JeATeNbHOCTH. 3aKoHOAaTeNnbHas  0asza
MpeANPUHUMATENbCKON JAesaTeabHOCTH. HOpMaTUBHO-IpAaBOBBIE aKThHI, PETVIAMEHTUPYIOLIUE
NeSITeNbHOCTh MpeaAnpusiTus. OpraHu3allMOHHO-TIPaBOBbIE (OPMBI  MPEINPUHUMATEIHCKON
NeSITeIbHOCTH U KPUTEPHH UX BbIOOpa. PopMbl COOCTBEHHOCTU. BHENIHSIS U BHYTpEHHSS cpea
NpEeANPUSITHSL.

Tema 6: MarepuanbHo-TexHHueckas 0Oaza mnpou3BoacTBa. ChIppeBas W TOIUIMBHO-
sHepreTuueckas 0aza XMMHYECKMX TNPOM3BOACTB. IIpoM3BOACTBEHHass mporpaMMa H
MIPOM3BOJICTBEHHAs! MOIIHOCTh IpeanpuaTrs. KauecTBo 1 KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIUH.
OKkoHOMHYeckoe  OO0OCHOBaHME BBIOOpPa ChIpbd M TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHBIE HCTOYHUK CHIPbs U 3Hepruu. OpraHu3aius CKIaJICKOro Xo3siicTaa.

Tema 7@  MarepuanbHo-TEXHUYECKHE  pecypchl  npeanpusatus.  OCHOBHBIE
MIPOM3BOJICTBEHHBIE (POH/IBI XUMUYECKUX MPEANPUATUI: MTOHATHE, KIaccu(UKaIMs U CTPYKTYpa.
[lonsiTie M cTpyKTypa OCHOBHBIX cpeACTB. OIlEHKa OCHOBHBIX CpPEICTB. MeToAbl OLIEHKH
ocHOBHBIX (hoH10B. IToKa3zarenu nCnoab30BaHUs OCHOBHBIX MPOU3BOICTBEHHBIX (hOHI0B. M3HOC

42



U amopTH3anus OCHOBHBIX (poHmoB. OneHka 3()()EeKTHBHOCTH HCHOIB30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHI0B. Bocmpon3BoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeacTBa
NPEINpUATHS: MOHIATHE, COCTaB U CTPYKTypa. Mcrounnku ¢opmupoBaHns 00OPOTHBIX CPEICTB.
O6opaunBaeMoCTb  OOOPOTHBIX CpelIcTB. MarepuanpHble 3amackl Ha  [PEANPUSTHH.
Omnpenenenne NOTpeOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcbl npeanpusatus. IlepcoHan npeanpustus U €ro CTpykrypa.
OcHOBBI OpraHuzanuy Tpyaa Ha npeanpusTuu. DPPeKTUBHOCTh UCHOIL30BAaHUS MEPCOHANa U
pabouero Bpemenu. [Ipow3BoauMTeIHLHOCTh Tpyda W omuiata Tpyaa. OpraHuzanus 3apaOdOoTHOM
wiatel Ha npeanpusTuu. CoctaB U CTPYKTypa IPOMBINIICHHO-ITPOU3BOJICTBEHHOIO MEepCOHANa.
[Ipon3BoAUTENBHOCT Tpy/la: MOHATHE, ITOKAa3aTeIU U METOAbl nu3MepeHus. MnauBunyaneHas u
oOlIeCTBEHHAss  MPOU3BOJIUTENBHOCTh  Tpyna. PesdepBel u  (akTopbl  MOBBIIMICHUS
IIPOU3BOUTENIBHOCTH Tpyaa. DopMbl, cUCTEMBI U pa3Mep OIJIAThI TPYa HA IPEIIPUITUH.

Pazoen 3. Texnuxo-3xoHomuueckuti AHAIU3 UHICEHEPHBIX PeUleHUL

Tema 9: Jloxonbl ¥ pacxozbl Ha IPOU3BOJCTBO, U PEATU3ALNIO IPOAYKIIUU IPEITPUITHSL.
M3nepxku TMpOM3BOACTBA MPOAYKIUMU (ce0ECTOMMOCTh), MPHOBLIb, PEHTAOCIBHOCTh U
neHooOpasoBanue. [loHsarne 3arpaTsl HAa TPOHM3BOJACTBO U peATM3ALUI0  MPOTYKIHU
(cebectoumocTh). Buasl u 3HaueHue kiaccupukanuu 3arpar. CTpykTypa 3arpar Ha
IIPOM3BOJICTBO M pEaIM3alUI0 NPOAYKIMHU. TEXHUKO-3KOHOMHYECKMH aHallu3 WH)KEHEPHBIX
pemiennii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOHM3BOACTBO M pPEaTU3alUI0 MPOAYKLIHUU B
KOMIUIEKCHBIX Mpou3BojacTBax. OCHOBHBIE IIyTH CHWXXEHMsI 3aTpaT Ha IPOU3BOJICTBO
npoaykiuu. Jloxoasl npennpustus. [lonarue npuObuM M A0XO0Ja TPEANPUSTHUS, METOABI UX
pacuera. PenrabenbHOCTh, €€ BUIbl U MeTOAbl pacdera. llyTw nNOBBILIEHUS NPUOBUIM U
peHTa0eIbHOCTH Ha MPEANPUATHSIX.

Tema 10: LleHooOpazoBaHuEe U LI€HOBas MOJUTUKA. LleHa HA MPOIYKUMIO U MPUHIUIIBI
eHooOpaszoBanusa. Buael nen. CTpykTypa 1eHbl, CUCTeMa LieH. B3auMOCBs3H 1IeH U U3JEpiKEK.
IlenoBas nonutuka. PazpaboTka 11eHOBOI cTpaTeruu.

Tema 11: ®uHAaHCOBO-KpEAWTHBIE  OTHOUICHHMS]  OPEANPHITHH M CUCTeMa
HasorooOnoxkenus. IloHsATHE, cOCTaB W CTpyKTypa (GWHAHCOB mpennpustus. [IpuHIUTBI
HaJIoroo6siokeHus. Hamoru M muiaTesxu, yCTaHOBJICHHBIE 3aKOHOJATEIbCTBOM: BHJIbI, CTaBKH,
00BEKTHI HAJIOT000JI0KEHUS M CPOKH YIUIAThl HAJIOTa B OIOKET.

4 O0beM yueOHOMH TMCUMILTHHBI

O0beM TUCUMTINHBI
Buj yueGHoii padoThl Aran, | Actp.
3E
u, u,

OO0mas TPy10€eMKOCTh THCIHUTLTAHBI 3 108 81
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 0,89 32 24
Jlekun 0,44 16 12
[IpaxTnueckue 3ansatus (I13) 0,44 16 12
JlabopaTtopusbie paboTsl (JIP) - - -
CamocrosiTesibHas padora 2,10 75,6 56,7
KonTakTHas camocTositensHas paboTa 0,4 0,3

2,10
CamocrosiTenbHOE U3yYEHUE PA3EIIOB TUCHUTLITUHBI 75,6 56,7
Bua uTOroBOro KOHTpOJIA: 3a4der ¢ oneHKoM

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«ConHaJIbHO-NICHX0JIOTHYECKHE OCHOBBI PA3BUTHSA JIUYHOCTH)

1 Heap aucHMIJIMHBI — (HOPMHUPOBAHHE COLUATHHO OTBETCTBEHHOW JUYHOCTH,
CIOCOOHOM K CaMOOpTraHU3alMKM U PAa3BUTHIO, YMEIOIIECH BBICTPAMBATh U PEATM30BBIBATH CBOIO
KU3HEHHYIO CTpaTeTuio, CIOCOOHON YIpaBIATh CBOMM BpPEMEHEM B HOBBIX COLMATBHBIX
peanusx, B yCIOBUAX HEMPEPHIBHOTO OOpa30BaHUs, YMEIOIIEH OCYIIECTBISATh COIMAIBHOE
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B3aUMO/ICHCTBUE U PEaTU30BbIBATH CBOIO POJIb B KOMAH/IE.
2 B pe3yJbTaTe H3ydeHHsl IUCHUIIMHBI 00YUYAIOIIUIiCS T10/KEH
Ob6nagarh caenyrOIUMH KOMIIETEHIUSIMU U HHIUKATOPaMHU UX JOCTUKECHUS:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3,
VK-6.4, VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,
3namo:

— CYIIHOCTh MPOOJIEM OpPTaHU3AIMHA U CAMOOPTraHU3allMU JIMYHOCTH, €€ MOBEJACHUS B
TPYyMIE B YCIOBHSIX COBPEMEHHOTO O0IIECTBA U HEMPEPHIBHOTO 00pa30BaHUS;

— METO/bl CaMOOPTraHU3allUd U Pa3BUTHS JIMYHOCTH, BBHICTPAWBAHUSA U peau3aluu
TPACKTOPUU CaMOPA3BUTHSA, BBIPAOOTKH IIEJICTIONIaraHusl M MOTHBALIMOHHBIX YCTAHOBOK,
Pa3BUTHUS KOMMYHHKATHBHBIX CIIOCOOHOCTEH U IMOBEACHHUSI B TPYIIIIE;

— O0IIyl0 KOHLEMUHUI0O TEXHOJIOTUH OpraHu3aldd BPEMEHM U  IOBBIIICHUS
3((HEKTHBHOCTHU €TI0 UCTIOIB30BAHUS;

— METOJMKHU M3YYECHUS COLUATbHO-TICUXOJIOTMUYECKUX SIBICHUM B cepe ympaBieHUs
Y CaMOYMPAaBIIEHUS JTUYHOCTHU, TPYIIIbI, OPTaHU3AIIH.

Ymems:

— IINIaHUPOBATh U pCIIaTh 3aaa4u JUIHOCTHOI'O U HpO(l)eCCI/IOHaHBHOFO Pa3BUTHA;

— aHAJIM3UPOBATH CBOM BO3MOXXHOCTH W OTPAHWYEHUS, UCIOIH30BATH METO/IbI
CaMO/IMarHOCTHUKH, CAMOIIO3HAHUS, CAMOPETYJISAIIUN U CAMOBOCITUTAHUS;
— YCTaHAaBIIUBATh c KOJIJIeraMu (OIHOTPYIITHUKAMHU ) OTHOIICHUS,
xapakrepusyromuecs 3pGeKTUBHBIM YpOBHEM OOIICHHS;
— TBOPYECKH TIPUMEHSTH B PEIICHHH TPAKTHYECKUX 3aJad  HMHCTPYMEHTHI

TEXHOJIOTUH OpraHU3aluy BPEMEHH U MOBBIIICHUS (P (YEKTUBHOCTH €T0 MCIOIb30BaAHMUS.

Braoemy:

— COUMAJIBHBIMH U TICHXOJIOTHUYECKUMH TEXHOJOTHUSIMHU CaMOOPTaHU3AIMH U Pa3BUTHUS
JMYHOCTH, BRICTPAMBAHUS U pealIN3allii TPAGKTOPUU CAMOPA3BHUTHUS;

— HWHCTPYMEHTaMH ONTHMH3AIMN WCIOJIb30BaHUS BPEMEHH, HAaBBIKAMHU TUTAHUPOBAHHS
JMYHOTO U y4eOHOIr0 BPEMEHU, HaBbIKAMHU CaMOOOpa30BaHHS;

— TEOPETWYECKHMHU M TPAKTUIECKUMHU HaBBIKAMH TPEAYNPEXKICHHUS U pa3perieHHs
BHYTPHJIMYHOCTHBIX M TPYIOBBIX KOH(IJIUKTOB,;

— crmoco0aMu MOTHBALMM WICHOB KOJUIEKTHBA K JMYHOCTHOMY M TPO(ECCHOHATHLHOMY
Pa3BUTHIO;

— CIOCOOHOCTAMHM K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHJE, PeIIEKCUU CBOETO
nmoBeaAcHUA U JIUWJACPCKUMHU KAa4YCCTBAMMU.

3 Kpartkoe cogep:kanue AU CUHIITTUHBI

Pazoen 1. Obwecmeso. nogvie ycnosus u pakmopul pazeumusi IM4HOCMU

1.3 CoBpemeHHOE OOIIECTBO B YCIIOBHSIX TI00aTU3aIMH U HH()OPMaTH3AIHH.

1.4 CounanbHble IPOIECChHI

1.5 UHcTuTyTH cColMann3aiuy JMYHOCTH

1.6 MuCcTUTYyT 00pazoBaHHS

1.7 CommanpHasi 3Ha4UMOCTh MPODHECCUH.

1.8 «Mos ipodeccusi B COBpEMEHHOM POCCUHCKOM OOIIIECTBE

Pasoen 2. Jluunocmo. Coyuanvuvie u ncuxoiocudeckue mexHorocul Camoopeanu3ayuy u
camopazeumusi

2.7 Tlcuxomorus THYHOCTH

2.8 Crpareruu pa3BUTHS H CAMOPA3BUTHUS JTHYHOCTH

2.9 CamoopraHu3zaiys ¥ caMOpeaTnu3alis JHIHOCTH

2.10JIngHOCTh B CCTEME HENPEPHIBHOT'O 00pa30BaHUs

2.111lenenonaranue B JIWYHOCTHOM U TNPOQECcCHOHAIBHOM pa3BUTHU. [IpakTukym
«ITocTpoeHue Kapbepbi».
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Paszoen 3. I'pynna. Coyuanvusie u ncuxonocuveckue mexHouio2uu 2pynnogo2o noeoeHus:
u 1udepcmaea

3.6. Komtektus u ero opmuponanue. [Ipaktukym «llcuxonorust oGmieHus»

3.7. Ctmim  pykoBoactBa u juaepctBa. [lpaktukym «KomanmooOpazoBaHue.
JlupepctBo»

3.8. [IpakTukym «YnpaBieHne KOHOIUKTHBIMEI CUTYAIMSIMUA B KOJJICKTUBEY

3.9. IIpaktukym «MOTHBBI TMYHOCTHOTO POCTa»

3.10. CoumanpHO-TICUXOJOTHYECKOE  O0ECIICYCHHE  YIPABICHUS  KOJUICKTHBOM.
[IpakTukym «MckyccTBO yIpaBisiTh cCOOOM»

OO611ee KOJMYECTBO Pa3eiioB 3.

4 O0beM yueOHOM THCUUIIINHBI

O0beM TUCIUNIINHBI
Buna yueOHoi padoThl Axan, | Acip.
3E
q, q,
OO0umasi Tpy10eMKOCTh M CUUILINHBI 2 72 54
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,88 32,0 24
Jlekuun 0,44 16,0 12
[Ipaktuueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTositensHas pabora 0,2 0,15
1,11
CamocTosTenbHOE N3YUeHHUE Pa3/IeioB JUCIUTUINHBI 39,8 | 29,85
Buja koHTpOJS: 3ader

AHHOTanuUs padoyeil MPOrpaMMbl IUCIUTIIAHBI
«O01mas 1 HeOpraHuvecKasi XuMMsD»

1 e AUCHHUILUINHBI — TPUOOPETEHNE 3HAHUN U KOMIIETeHIIUH, (OpMUPOBaHUE
COBpPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUYECKUX OCHOB XMMHUH U XUMUHU AJIEMEHTOB.

2 B pe3yabTare H3yYyeHHs JUCHUIIUHBI 00YYAIOMIMIACS 10JIZKEeH:

Obaaoams cleAyoIUMU KOMIIETEHIIMAMA U UHAUKaTopaMu ux poctkenus: OITK-1.1;
OIIK-1.5; OIIK-1.9.

Buame:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYJT,

— OCHOBBI TEOPUU XUMHUYECKOH CBSI3U B COCTUHEHUSIX PA3HBIX THIIOB, CTPOCHHE BEIECTBA
B KOHJICHCPOBAaHHOM COCTOSIHUU;

— OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYCCKHX MPOIECCOB M XapaKTCPUCTHKHU
PaBHOBECHOT'O COCTOSTHUS;

— METOJIbI ONUCAaHUs XUMHUYECKUX PAaBHOBECHH B pacTBOpax 3JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPMHAIMOHHBIX COCIMHEHU;

— TIONy4YeHHNEe, XUMUYECKHE CBONCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymemn:

— BBIMOJHITh OCHOBHBIC XHMHYECKHE OTICPAIlUH, ONPEICISATh TEPMOJINHAMUICCKHIE
XapaKTePUCTHKU XUMUYECKUX PEAKIIUN U paBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB;

— WCIOJIB30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJUHAMHYECKHUE CIIPABOYHBIC
JaHHBIE ISl peleHus: TpodeCCHOHATBHBIX 3a/1a4;

— TMPOTHO3WUPOBATH BIIMSHHUE PA3IMYHBIX (PAKTOPOB HA PABHOBECHE B XMMHUCCKUX
peaKIusX.

Brnaoemw.

— TCOPETHYSCKUMH METOJaMU ONHCAHHS CTPOCHHS M CBOWCTB IPOCTBIX W CIIOXHBIX
BEIIECTB Ha OCHOBE JJIEKTPOHHOTO CTPOEHHUS HMX aTOMOB U TOJOXEHHS B TEPUOAMYECKOMN
CHCTEME XMMUYECKHX DJIEMEHTOB;

45



— OCHOBHBIMHU HaBBIKAMH Pa0O0THI B XUMHYECKOH JIabopaTopuu;

— DKCIEPUMEHTAJbHBIMU METOJAaMHU OTNPEeNIEHUs HEKOTOPBIX (PU3MKO-XUMHUECKHX
CBOJMCTB HEOPraHUYECKUX COCAVHECHUM.

3 Kpartkoe coaep:kanue qUCHUTLIUHBI

Pazoen 1. Ilpunyunvi xumuu

1.1 Crpoenue aToma.

BonnoBbeie cBoiicTBa MaTepHallbHBIX OO0BEKTOB. YpaBHeHue jnae bpoitns. CooTHoluieHue
Heonpenenennoctel 'eitzenOepra. [lonstTre o kBaHTOBOW MexaHuke U ypaBHeHuu Llpeaunrepa.

1.2 Tlepuoandeckuii 3aKOH U MEPHOAMYECKAs CUCTEMA.

CoBpemeHHass GOpMyYIHPOBKa EPUOTUUECKOr0 3aKoHa. [leproanueckas cucrema u ee CBA3b CO
CTPOCHHEM aTOMOB. 3allOJHEHHE AJIEKTPOHHBIX CIOEB M 00OJIOYEK aTOMOB B IEPUOIUYECKOM
cucteme aneMmeHToB JI.1. Menaeneena.

1.3 OxucnuTenbHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI.

Crenenn okucieHHs. BaxHedmme OKUCIUTENIM M BOCCTAaHOBUTENW. BakHeWlne CcXeMbl
IIPEBPALICHUS BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

1.4. Xumuyeckas CBsI3b U CTPOCHUE MOJIEKYL.

KoBaneHnTHas cBsi3b, OCHOBHBIE IOJIOKEHUS METOJla BaJCHTHBIX CBA3€W. PaccMoTpeHune cxem
MIEpPEKPbIBAaHUSI aTOMHBIX OpOMTasiell Mpu 00pa30BaHUM CBA3EH B Mosekynax. [ mOpuausanus
BOJIHOBBIX (pyHKUMNA. OCHOBHBIE MOJIOKEHUS MeTo/1a MOJIeKyJsIpHbIX opOutaneir (MO JIKAO).
Meton T'wnnecniu. OOmme cBeleHHUS O KOMIUIGKCHBIX COEIWHEHHUSX, WX CTPOCHHUE.
Me:xmorexyispHas 1 BHyTPUMOJIEKYJIIpHask BOAOPOHAs CBsA3b. VIOHHAs CBA3b KakK MpeAebHbIN
ciiydail KoBaJIeHTHOH cBsi3u. OOmIye mpencTaBieHUs] O MEXKMOJICKYISIPHOM B3aMMOJICHCTBHH:
OpUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICUCTBUSI.

1.5. [TonsiTHE O XUMUYECKOU TEPMOJIUHAMUKE.

TepmonuHamuyeckue QYHKIMM COCTOSHUS (xapakrepuctuueckue GyHKIuU). BHyTpeHHss
SHEPTUsl U SHTAIBIHS, UX (U3HUECKUN CMBICI. TepMOXUMHS U TEPMOXHUMHUUYECKUE YPaBHCHUS.
3akoH ['ecca u cnenctBus u3 Hero. [loHsTHE 00 HTpPONUM, aOCOJIOTHAS SHTPONHUS U CTPOEHUE
BelecTsa. VI3MeHeHne SHTPONMY B Pa3JIMYHBIX IIPOIIECCaX.

1.6. [TonsTHe 0 XUMUYECKOW KUHETUKE. XMMHYECKOE paBHOBECHE.

OnHocTranuifHble M CIOKHBIE PEaKIMU. 3aKOH JeUCTByOIMX Macc. KoHCTaHTa CKOpOCTH
peakuuu. MOJIEKYyISIpHOCTh M TOPSJIOK peakluu. 3aBUCUMOCTb CKOPOCTH pEaKlIHUU OT
TEeMIIepaTypbl; SHTAIBIUS aKTUBAI[UU. [ OMOT€HHBIN U T€TEPOreHHBIN KaTalIns3.

HctnnHOE M Kaxyieecss paBHoBecHs. KoHcTaHTa XMMHUeCKOro paBHoBecHs. CMelnieHune
XUMHUYECKOro paBHOBecus, npuHuun Jle-lllatense — bpayna.

Oneprust ['n06ca, ee cBA3b ¢ SHTponHel M SHTanbnue. OU3NUECKU CMBICT SHEPruu
I'n66ca. DHTponuiHBIA M SHTAIBNUNHBIN (akTopbl npouecca. Cesa3b AG’: ¢ KOHCTAaHTOH
paBHOBECHS.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipomecchr,  compoBOXAAIONIME  OOpa30BaHME JKUAKHUX  HCTHHHBIX  PacTBOPOB
HEDJIEKTPOJIUTOB M DIIEKTPOIHUTOB. ACCOIMUPOBAHHBIE M HEACCOIMHPOBAHHBIC AIIEKTPOJIHTHI.
Crenenp mucconmanuu. KoHcTaHTa aucconumanmu. PaBHOBecme B cHcTeMe, COCTOSIIEH W3
HACBHIIIEHHOTO PAacTBOpa MAaJOPACTBOPHMOIO 3JEKTPOJIUTa M €ro KpucTauioB. PaBHOBecue B
pacTBopax KOMILIEKCHBIX cOeMHEeHHH. PaBHOBecHe qUCCOIMAlU BO/IbI, HOHHOE IPOM3BEICHUE
BOJIBI M €r0 3aBUCUMOCTH OT TeMrieparypsl. [lkana pH. 'uaponus comnen.

Pa3zoen 2. Heopeanuueckas xumus

2.1. XuMmus S-311eMeHTOB. 2.2. XuMusi p- SJIEMEHTOB.

Bonopon-niepBelii 31€MEHT MEPUOJUUECKON CHCTEMBI, €ro JBONHCTBEHHOE MOJIOXKEHHUE.
Onementsl 1-2 m 13-18 rpynm nepuoauyeckod CHUCTEMbI. 3aKOHOMEPHOCTH B H3MEHEHHH
AJIEKTPOHHBIX KOH(DUTYpaLnii, BETHYUH PAINYCOB, SJIEKTPOOTPUIIATETLHOCTH M YHEPTUU
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MOHM3AIMN aTOMOB. THUIIMYHbBIE CTENIEHU OKUCICHUS. XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHMM U CBONCTBaX OCHOBHBIX THUIIOB COEIWHEHUH, WX IMOJIyueHHE.
[Ipupoanbie coeUHEHNUs, TOTYyYEHUE U IPUMEHEHHE.

2.3. Xumus d-anemenTtoB. 2.4. Xumus f- aieMeHTOB.

Onementsl 3-12 Tpynm NEpUOAUYECKON CHUCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHBIX KOH(PUTYpalUi, BETUUUH PaInyCOB, SHEPTrUU MOHU3AINU, XapaKTEPHBIX CTETICHEN
OKUCJICHUS, KOOPJIWMHAIIMOHHBIX 4YHCEN aTOMOB. [IpHpoaHBIE COCOUHEHHS, TOJIYYCHHE W
COIOCTaBJIeHNE (PU3HUECKUX UM XUMUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHue U CBOWCTBA
OCHOBHBIX THIIOB coeainHeHui. OcobeHHOCTH f- AIIeMEHTOB.

4 O0beM yueOHOM TMCUMILINHBI

1  Cemecrp 2
Bup yueOHoii paboTbl Beero
3E Axan. 4. 3E | Axan. u. 3E | Axaz. 4.

OO611ast TpyI0EMKOCTD JUCIIUILTAHBI 12 432 7 252 5 180
Konraxrnas pagora - 6,23 224 | 356| 128 |267| 96
ay/INTOPHbIE 3aHATHUS:
Jlexum 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32 0,89 32 - -
JIaboparopusie padoTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padoTa 3,77 136 2,44 88 1,33 48
KoHTakTHas camocTosTeIbHAs

5 - - -
I():a;).hf(;[(?TO}ITeHLHOC W3yuCHHE 3,17 2,44 133
pa3nenoB AUCITUTUIMHBI 136 88 48
Buabl KOHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrakTtHas pabora —
IIPOMEXYTOYHAs aTTecTanus 2 0.8 1 0.4 1 0.4
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIS: IK3aAMEH IK3aMeH

1 Cemecrp »
Bup yueOHoit padoTbl Beero
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.

O6mias TpyJ0€MKOCTh JUCIUILTAHBI 12 324 7 189 5 135
Konrakruast pagora- 6,23 168 |356| 96 |267| 72
AyAUTOPHBIE 3aHATHH: ' ' ’
Jlexuum 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3anstus (113) 0,89 24 0,89 24 - -
Jlaboparopusie pabotsr (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 3,77 102 2,44 66 1,33 36
KoHTakTHast caMoCTOsATeIbHAS i i i
I():z.?\;)(;roOﬂTeHLHOC U3yueHue 3,17 244 133
pa3aeNoB AUCIHUILTAHBI 102 66 36
Buabl koHTpOJIA:
IK3amMeH 2 54 1 27 1 27
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IIpooonicenue mabauyvi

Konrakraasg pabora —

p 0,6 0,3 0,3
IIPOMEKYTOUHAs aTTCCTALMS 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bujx nTOroBoro KOHTpOJIs: IK3aMeH 3K3aMeH

AHHOTAaIUs padoyeil MPOorpaMMbl THCIUILTHHBI
«Oprannyeckasi XuMHsD»)

1 eab IUCHMILIMHBI — IPHOOPETEHNE CTYJCHTAMHU 3HAHUN O CTPOCHUHU OPTaHUYECKHX
COCIMHEHUI, OCHOBHBIX XHMHUYECKUX CBOWMCTBAX pA3JIMYHBIX KIACCOB OPraHUYEeCKUX
COEAMHEHUI U MEeTO/1aX UX MOJIYYEHHs, KaK MPOMBIIIJICHHBIX, TaK U JJA0OPATOPHBIX.

2 B pe3yabTare H3y4yeHHs AUCHUILINHBI 00YYAIOLIUIACS TOJIKEH:

Obnadamye cleAyOMKUMU KOMIIETEHIMAMU M WHAUKaTopamMu ux poctmkenus: OIIK-1.2;
OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETUYECKHE OCHOBHI CTPOCHHS U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHH;

— CTOCOOBI MOIYYEHUS] U XUMUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB OPTaHMYECKUX
COCIMHEHHH;

— OCHOBHBIE MEXaHU3MbI IIPOTEKAHUS OPrAaHUYECKUX PEAKIINH;

Ymemn:

— MPUMEHATH TEOPETUUECKUE 3HAHUS ISl CHHTE3a OPraHUYeCKUX COSAMHEHUN Pa3uYHbIX
KJIACCOB;

— aHAIM3UPOBATH U MPEJICKA3bIBAaTh PEAKIIMOHHBIE CBOWCTBA OPTraHIMYECKUX COSTMHEHHIA;

— COCTaBIISITh CXEMbI CHHTE3a OPraHMUYeCKUX COSTMHEHUH, 3a/IAaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYpPbI ¥ KJIAaCCU(HKAIIN OPTAaHUIECKUX COCIMHEHUIA;

— OCHOBHBIMH TEOPETUUECKUMH MTPEACTABICHUSIMU B OPraHU4ECKOM XUMUU;

— HaBbIKAMH 0OOCHOBAaHUsI pallMOHATBHBIX CLIOCOOOB MOTYYEHUsI OPraHMUYECKUX BEILIECTB.

3 Kparkoe coaep:kanue I CUUNITAHBI

Pa3zoen 1. Teopus xumuueckoco cmpoenus u HacvluerHwvle Y21e6000poovl (VB)

1.1. IIprpona XMMHUYECKOH CBSI3U

IIpupona xoBaneHTHOM cBs3u. Dopmyinbl Jlbtouca. dopmanbHelii 3apan. Teopus
rudpuanzanyu AO. Teopust OTTalKUBaHUS AIEKTPOHHBIX Map BaleHTHOM o6onouku (OOI1BO) n
¢dopma MoneKynn. ATOMHO-OpOHUTaIbHbIE MOAETH. DPQPEeKTs B Opranndeckoi xumun. [Tonstue o
MEeXaHU3MEe XUMHYECKOW peakuuu. [IpoMexyTOYHBIE COCTUHEHHS W YaCTHIBI OPTaHWYECKHX
peaKuui.

1.2 Ankanbl

l'omonornuecknit  psn.  M3omepusa.  Homenxmarypa.  CrocoObl  TONyYEeHHSI.
[IpocTpaHcTBEHHOE U NEKTPOHHOE cTpoeHue. Pusnueckue cBoicTBa. OOmas XapaKTepUCTUKA
peakuonHou criocobnoctu. [loctynar XamMmonaa..

1.3 Crepeonzomepus

Tumbr  crepeon3oMepoB: KOHPOPMEPBI, TEOMETPHUECKHE HM30MEpPHI, JHAHTHOMEPHI.
Onrtuyeckass wu3oMmepus. XHUpalbHOCTh. OHAHTUOMEpHI. Panemuueckas cmechb. CrocoObl
MIPOCTPAHCTBEHHOTO W300paKEHHUST ONTHYECKHX H30MepoB. OTHOCHTENbHAS W aOCONIOTHAs
koHurypaumu. IIpoekunn @umepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonarue o0
OTITUYECKOI aKTUBHOCTHU COCTMHEHHH C IBYMSI aCHMMETPHUECKUMH [IEHTPAMH.

1.4 ITukitoanKaHbl

I'omonoruueckuit psa. M3omepusa. Homenknatypa. Crioco6s! nonyuenus. Kongopmanuu.
Tunsl HanpskeHUH B nukiIax. Gusnueckue cBOWCTBA. Peakunu nuKII0aJIKkaHoB.

Pa3zoen 2. Henacvluyennvie yeneso0opooul.
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2.1. AnxeHsl

I'omonornueckuii  psn.  M3omepusa.  Homenkiarypa. CriocoObl  mosyueHwus.
[IpoctpancTBeHHOE cTpoeHHE. PU3NUECKUE CBOMCTBA. Peakiinu ajikeHoB.

2.2 AnKuHBI

I'omonornueckuit  psxn.  Msomepus.  Homenkiarypa. CriocoObl  mOMydeHus.
IIpocTpaHCcTBEHHOE M IEKTPOHHOE cTpoeHue. Pusnueckue cBoiicTBa. Peakuyu ankuHOB.

2.3. AKaueHbl ¥ TIOJIHCHBI

[loHATHEe O mNEPUUMKINYECKUX peakuusax. [omosormueckuit psa. Kiaccuduxanms.
Wzomepus. Homenxnatypa. CmocoObl monmyuyenust. Peakumum 1,3-ankaauenos. [lonstue o
nepunuKiInyeckux peakiusx. Huknonpucoenunenue.. Ocodennoctu peakuuit unbsca-Anbaepa.

Pa3zoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTHYHOCTH.

CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUH OeH301a. ApOMaTHYeCKUi XapakTep OeH3oua.
Oueprus conpspxkenusi. O0Imue KpUTepuu apOMaTHYHOCTH.

3.2 Coenunenus 6€H30JbHOTO psijia

N3omepus. Homenknarypa. CriocoObl mosmydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
crpoenue. Pusndeckue cpoicTa. OOIIas XapaKTePUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouszgoonvie. Cnupmol, ¢hernonvl, npocmoie 3¢pupul.

4.1 T"anoreHonpon3BOIHbBIC

Knaccugukanus. Homenknarypa.

Ankun- wu  ammnranorenuabl. M3omepus. Homenxiatypa. CrocoObl  MoJIydeHUS.
IIpocTpaHCcTBEHHOE U 3IEKTPOHHOE cTpoeHue. PU3nuecKkue cBoicTBa.

Peakiun HyKkI€o(UIBHOTO 3aMEIlEHUs] M OTUIeNIeHUsA. BbUMONeKynspHbI MeXxaHU3M
HYKJICOPHIHHOTO 3amerieHust (Sn2).

MoOHOMONEKYISAPHBIA MEXaHU3M HYKJICO(PHIBLHOTO 3amernieHus. Peakiun oTmeruieHus. P-
OnumunupoBanue. Mexanusmel E1 u E2. Apomaruueckue ranoreHonpou3BoHble. MexaHn3m
3aMeIICHHs] TajJoreHa B aKTHBUPOBAaHHBIX rajoreHapeHax (Sn2 apom). HeakTuBupoBaHHBIC
raJIOreHONPON3BOAHbIE APOMAaTUYECKUX YIJIEBOJAOPOJOB; APUHOBBI MEXaHM3M 3aMELICHUS
rajioreHa.

4.2 DneMeHTOpraHMYeCKUe COCTUHEHNUS.

XapakTepucTUKa CBA3E€H yriaepoA-31eMEHT B 3aBHCHUMOCTH OT IOJOXEHHS 3JEMEHTa B
Ilepuoguueckoil cucreme 31eMEHTOB. Meramtopranuueckue coeauHenus. HomeHkiatypa.
CriocoObl TONTyyeHUs JUTUH- W MarHuhopraHuyeckux coenuHeHuil. Peakuust ['punbspa,
MexaHu3M. CtpoeHue peakTuBoB ['puHbdpa. X peakuuu C COEIUHEHUSAMH, COJEPKALIMMU
aKTUBHBII aTOM BOJIOPO/ia: KHUCIOTAMU, CIUPTAMHU, aMUHAMH.

4.3 CrupTsl.

Onnoaromuble cnupthl. Knaccudukanus u  HoMmeHkiarypa. CrnocoObl MOJTy4eHUs.
[IpocTpaHCTBEHHOE U JJIEKTPOHHOE CTPOCHHE. XUMUYECKUE CBOMCTBA.

4.4 ®enombl

Knaccupukanusa u Homenknarypa. CrnocoObl mnonyueHus. @PuU3MYecKue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3IIEKTPOHHOE CTPOEHHE. XUMUYECKHE CBOMCTBA

4.5 IIpoctsie 3gupbl

Knaccupukanus m Homenkiarypa. CnocoObl mnonydeHus. Dusnyeckue CBOUCTBA.
[IpocTpaHCTBEHHOE 1 ANEKTPOHHOE CTPOEHNE. XUMUYECKHE CBOMCTBA.

4.6 DnokcucoeIMHEHUS

N3omepuss.  Homenknatypa.  Cnocobbl  momyueHus. — Pu3M4ecKue  CBOMCTBA.
IIpocTpaHCTBEHHOE W DJJEKTPOHHOE CTPOCHHME JSTUJIIEHOKCHIA. XHWMUYECKHE CBOICTBA.
MexaHu3Mbl peakiuil W HalpaBlieHUE PACKPBITHS Kousblia. [IpuMeHeHHe B NPOMBIIIEHHOM
OpPraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuowi, kemomnwvi. Kapbonogvle kKuciomol u ux npoussooHble.

5.1. Anperuapl U KETOHBI
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Knaccudpukanus u HomeHknarypa. CmocoObl momydeHus. Dusnyueckue CBOICTBA.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOeHUE. XMMUYECKUE CBOMCTBA.

5.2 OgHOOCHOBHBIE KapOOHOBBIC KHCIIOTHI.

Knaccudpukauus u Homenknarypa. CrocoOsl mnonydenus. IIpoctpanctBenHoe u
3JIEKTPOHHOE cTpoeHue. Duznueckre cBOMCTBA. XMMUYECKUE CBOKCTBA.

5.3 OyHKNWOHANBHBIE MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT: TaIOTCHAHTHIPHIBI
(anmnranoreHupl), aHTUAPUIBI, CIIOKHBIE 3(DUPBL, AMUJIBI, HUTPUJIBL.

CnocoOer monydyenus. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOIO CTPOCHUS.
Baxneiimue cpoiictBa. Peakuuu N- u  O-auunupoBaHus. ux MexaHusMbl. KeTeHsl u
JUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

JlnkapOOHOBBIE KHCIOTHI KUPHOTO M apomartuueckoro psaa. Homenxmarypa. CrocoObl
nosrydeHus. Gu3ndeckue U XuMuUdeckue cpoiictea. ManoHoBbiit d¢up. [lomydenue. CtpoeHue,
CH-KucnotHocts. Peaknuum KoHAEHCallMd MajoOHOBOro 3(upa U MaJOHOBOM KHCIOTHI C
aJbJICTUIAMU.

5.5 3ameméHHble KApOOHOBBIX KUCIIOT.

INanoreno3amerennsie KucioTel. Kinaccudukamus u Homenkiarypa. CrnocoObl oaydeHus
O- ¥ [-TajoreHo3aMeIIeHHBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA. [ MIAPOKCUKUCIOTHI:
Kimaccupukanus M HOoMeHKiarypa. CrocoObl monydeHus. OCOOCHHOCTH CBOHCTB o-, [3-, Y-
TUAPOKCUKUCIOT. JlakToHbl. AMUHOKUCIOTHL. CrocoObl monydenus. CTpoenue. Baxueiinime
(du3nUecKre U XUMHUYECKUE CBOMCTBA.

Pazoen 6. A3omcooepoicawue u cemepoyuxiuiecxkue coeoOuHeHus.

6.1. Hutpocoennuenus

Knaccudpukaumss u Homenkiarypa. CnocoOwl  momydeHusi. IIpoctpancTBeHHoe U
3JIEKTPOHHOE CTPOEHHE. XUMHUYECKHE CBOWCTBAa. TayToMepus MEpPBUYHBIX W BTOPHUYHBIX
ann(paTHUECKUX HUTPOCcOeNnHeHNN. Peakium.

6.2. AMUHBI

Knaccudpukanus u Homenknarypa. CrnocoObl monydeHus. Dusnueckue CBOICTBa.
XHWMHYECKHE CBOMCTBA.

6.3 A3a- 1 1Ma30CcOeIUHEHNS

[Tonyuenne nua3ocoeqWHEHUN peakIued TUa30TUPOBAHUA: YCIOBHUS TMPOBEICHUS
peakuMu W MEXaHW3M; pas3jinuus B YCTOWYMBOCTM HACBIUIEHHBIX M apOMaTUYECKHX
nuazocoequHeHn. Pusmyeckue cBoicTBa. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE
apOMAaTUYECKUX JMA30COECIUHEHUN B 3aBUCUMOCTH OT pH cpelbl, TayrToOMepHbIE MPEBPALLECHUS.
Xumunyeckue cBoiicTBa. A3ocoueranue. [lonydyenue u npumeHenue azacoequHeHuil. CUHTe3.

4 O0beM yueOHOI TUCIUITHHBI.

Cemectp
Bcero
Bl yueGHOM paboTI 2 ceMecTp 3 cemecTp
3E Axan. 3E Axan 3E Axan.
q. .. q.
OO6m1ast TpyA0€MKOCTh TUCITUTLIAHBI 9 324 3 108 6 216
KonrakTHas padora — ayiuTopHbIE 3.11 112 1,33 48 1,78 64
3aHATHA:
Jlexnun 1,33 48 0,44 16 0,89 32
[TpakTuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JIaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 176 1,67 60 3,22 116
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IIpooonicenue mabauyvi

KonTakTHas camocrositensHas pabota 04 04 i
(CAmmK uz VII ons 3au [ 3au ¢ oy.) 4,89 167 3.22
aMOCTOSITEIIbHOE U3yUCHHUE PA3/ICIIOB 175.6 50.6 116
JIACIIUILTNHBI
Buabl koHTpOJIA:
Buo konmpona uz YII (3au / 3a4 c ou.)
OK3aMeH 1 36 - - 1 36
KonTakTHas pabota — MPOMEKYTOUHAS
0,4 - 0,4
aTTeCcTaIus 1 - 1
[ToaroroBka K 3K3aMeHY. 35,6 - 35,6
3auér ¢
Buj nTOroBoro KOHTpoOJIs: . 9K3aMeH
OLIEHK O
C
Bun yuebHo# paboTh peero 2 CeMeCTpeMeCTg cemectp
3F Actp. 3F Actp. 3F Acr
q, q, p. 4.
OO01mmas Tpy10eMKOCTh TACITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayAuTOpPHbIE 3,11 84 1,33 36 1.78 48
3aHATHS:
Jlekiun 1,33 36 0,44 12 0,89 24
[Ipaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTophsbie padoTsl (JIP) - - - - - -
CamocTrosiTesbHasi padora 4,89 132 1,67 45 3,22 87
KoHTtakTHas camocTosTenbHas pabora 03 03 i
(CAmmK u3z VII ons 3au | 3au c oy.) 4,89 167 3.22
aMOCTOSITEIIbHOE N3YUCHHE Pa3/IciiOB 131,7 44,7 87
JIACIIUILTHHEI
Buabl koHTpOJIA:
Buo xoumpons uz YII (3au | 3au c ou.)
OKx3aMeH 1 27 - - 1 27
KonTakTHas paboTta — MpOMEKYTOUYHAS
0,3 - 0,3
aTTeCTaIus 1 - 1
[ToaroroBka K 3K3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIs: . IKk3amMeH
OLIEHK O

AHHOTaNUs padoyeil MporpaMMbl M CUUILTHHBI
CAHAIUTHYECKAA XUMU)

1 Heap aucuMmiIMHbI — MpUOOpeTeHnEe 00YJaIOMUMUCS 3HAHUH U KOMIETEHIUH,
HEOOXOAUMBIX JUI PelIeHUs KOHKPETHBIX 33]jau XUMHUYECKOT0 aHaJIH3a.

2 B pe3yabTare n3yyeHusi TMCHUTLIMHBI 00YYaKOMIMIiCS T0KEH:
Obaaoams clieayomUMU KOMIETECHIUSIMHA U UHAUKATOPAMH UX JTIOCTHIKEHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6
3namo:
—  OCHOBHBIE IIOHATHUS, TEPMUHBI, METOBI U MPUEMBI KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O
XUMHUYECKOTO aHAIIN3A;
—  TEOpeTHYECKUE OCHOBBI (PM3NKO-XUMHUECKUX METO/I0B aHAJIN3a,
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— TOPUHLUIBI  pabOTbl  OCHOBHBIX MPUOOPOB, HUCIHOJB3YEMBIX JJI  IMPOBEICHUS

KaueCTBEHHOT'O M KOJIMYECTBEHHOTO aHaJIN3a;

Ymems:

— NPUMEHATh NPUOOPETEHHBIE MPAKTUUYECKHE HABBIKH B MPO(HECCHOHATLHON 1eATeIbHOCTH

JUTSL pelIeHUsI KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;

— TPOBOJIUTH OOOCHOBAaHHBIM BBHIOOP METOJA aHAJIM3a C y4YETOM IIeJiell M OCOOCHHOCTEH

JTAHHOW MPAKTUYECKOM 3a]1a4u;

— IPOBOJUTH PACUYEThl HA OCHOBE IIPOBEJCHHBIX UCCIIEI0BAHUM;
—  MPOBOJAUTH METPOJOTHUYECKYIO OIIEHKY PE3yJIbTaTOB KOJIMYECTBEHHOTO XUMHYECKOTO
aHaJn3a

Braoemy:

— OCHOBaMH METPOJIOTUYECKOI OLIEHKU PE3YIbTAaTOB KOJIUYECTBEHHOTO XUMHYECKOTO
aHalu3a;

— TIpUeMaMu MHTEpIpeTaluu pe3yIbTaTOB aHAJIN3a Ha OCHOBE KBAJTMMETPUUYECKUX OIICHOK;

— METOJOJIOTUEH XUMHYECKMX U (U3UKO-XMMHUYECKHX METOJOB aHaliu3a, IIUPOKO

HCIOJIb3YEMBIX B COBPEMEHHOM aHATUTHUECKOM MPaKTHUKE

3 Kpartkoe coaep:kanue TUCHUTLIHHBI

Pazoen 1. Hoenmugpuxayus uonoe snemenmos 8 pacmeopax

1.1 BBezneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanmuTHYecKass XUMHUSI KaK OCHOBAa METOJIOB HM3YYEHHUSI M KOHTPOJISA XMMHYECKOTO COCTaBa
BELIECTB B MAaT€pPUAILHOM IPOU3BOJICTBE, HAYUHBIX HCCIEIOBAaHUSAX, B KOHTpOJE OOBEKTOB
OKpyXaromel cpenbl. Buapl aHanu3a. DJIEMEHTHBIN, MOJEKYJISpHbIN, (a30BbI M M30TOIHBIN
aHanu3. KonnuecTBeHHBIN M Ka4eCTBEHHBIN aHAIN3 OPraHUYECKUX U HEOPraHMYECKHUX BEIECTB.
Xumuueckue, (U3UKO-XUMHUYECKHE METOAbl aHalih3a, HMX B3aUMOCBS3b, COOTHOIIECHHWE U
NpUMEHEHHE. AHAIUTUYECKUN CUTHAT KaK HOCUTENIb KauyeCTBEHHOM M KOJIWYECTBEHHOMN
nHpopmanuu 06 00bekTe aHanu3a. [locraHOBKa aHATUTHYECKOH 3a1aud. AJITOPUTM TIPOBEICHUS
aHanu3a: oTOOp cpenHel mpoObl, MOArOTOBKA MPOOBI K aHAIU3Y, U3MEPEHUE aHATUTUYECKOTO
CUTHAJIa U €r0 METPOJIOTHYECKas OIIEHKA, pacueT Pe3yJbTaTOB aHAIM3a U MX WHTEPIpETaIus.
[Ipumeps! pemieHust 3a1ay aHAIUTHYECKOTO KOHTPOJS B XMMHUYECKOW TEXHOJIOTHM, B aHAIIU3E
00BEKTOB OKpY»Karotei cpenbl u aAp. [IoHATHsI 0 COBpEMEHHBIX METOJIaX JIEMEHTHOTO aHaln3a:
aTOMHO-OMUCCHOHHBIN aHallu3, aTOMHO-a0COPOIMOHHBIN aHallu3, PEHTTeHO(IyOPECIIEHTHBII
aHaJu3.

1.2 Cnenuduka 3a1a4 aHATUTHUYECKON XUMUH.

OcHOBHBIE TEPMHUHBI aHATUTHYECKOW Xxumuu. OOHapyxkenue. OmpenencHue. AHaIU3.
AHaNUTUYECKHE XUMUYECKHE PEeaklMM KaKk OCHOBAa XMMHUYECKOro aHanu3a. KadecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTUYECKUE XUMHUYECKHE peakiuu. TpeOoBaHUs, MPEIbIBIIEMbIE K HUM.
Crenndurka aHaTUTHYECKUX PEAKIMH, HCIOJNb3yeMBIX B aHanmu3e. AHamuTHYecKas Qopma H
QHATUTUYECKUE TMPU3HAKU. AHAIUTHYECKHE pEaKIuu U  aHAIUTHYeCKue  d(PQeKTol.
XapakTepucTUKU QHAIMTHUYECKUX  pEeaKIMil: YyBCTBUTEIBHOCTb, n30MpaTeabHOCTh
(cenexTuBHOCTH). ['pynmoBsle, OOLIME, YaCTHBIE, XapaKTEpHbIE M CHEUUPUUECKHE pEeaKIUu.
[TyTu noBeIIEHUST N30UPATETHHOCTH M YyBCTBUTEIILHOCTH aHATTUTHUECKUX PEAKIIUM.

1.3 Xumudeckne paBHOBECHS B TOMOT€HHBIX U T€TEPOTeHHBIX CHCTEMaX, MPHUMEHSIEMBIX
B QaHAJTUTUYECKON XUMUH.

OCHOBHBIE THUIIBI PEAKIUH, MPUMEHSIEMBIX B AaHATUTUYECKOW XUMHH (OCAKICHUS,
KHCIIOTHO-OCHOBHBIE, KOMITJIEKCOOOPa30BaHUs, OKUCICHUSI-BOCCTaHOBIEHU). COCTOSIHIE HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBeCHS  AQHAIMTHYECKUX  PEAKIUH:
TEPMOJIUHAMUYECKUE, KOHIIEHTPALIMOHHBIE, YCIOBHbIE. (DAKTOPHI, BIUAIONIME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHHe, O0Opa3oBaHHWE  MaJIOPACTBOPHUMBIX  COCIUHECHHMH,
W3MEHEHUE CTENEHU OKHUCJIEHUS ONPEeIsieMOr0 HMOHA, BIMUSHUE MPUPOJBI PACTBOPUTEIS,
WOHHOM CHJIBI, TEMIIEPATYPhI, COCTaBa PACTBOPA).

PaBHOBecuss B aHaIMTHYECKHM BaXKHBIX MPOTOJUTHUECKUX cHUcTeMaX. KoHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTH. Y paBHEHHsI MaTepuaibHoro Oananca. Beruncnenue pH pactBopoB
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KHUCJIOT M OCHOBaHWH pa3jiMyHON CHIIBI, CMecell KUCIOT M OCHOBaHMH. BydepHbie pacTBOpbI,
HCIIONIb3yEMbIE B XMMHYECKOM aHalM3e: MX COCTaB, cBoicTBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHYECKON XUMUH.

AHaNMTHYECKHE  peakluu  KOMIUIEKCOOOpa30BaHUS,  OCAXICHUS,  OKHCICHHS-
BOoccTaHOBJeHHs. OOIIne, CTyleHYaTble U yCIOBHBbIE KOHCTAHThl YCTOMYMBOCTH KOMILIEKCHBIX
coequHeHuil. Mcnonp3oBaHue peakiuil KOMIUIEKCOOOpa30BaHUS B aHAJIUTUYECKOW XUMUU
(oOHapyxeHHEe U KOJMYECTBEHHOE OIlpe/ielieHre, MackupoBaHue). lcronb3oBaHue peakiuit
OCAXJCHMUS B aHAIUTUYECKMX 1Hensx. KoHcTaHTa paBHOBecusl peakUMi  OcCaKIeHUs-
pacTBopeHus; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTh OCaJKOB. Pacuer ycioBuii ocaxaeHus u
pacTBopeHHsl 0caakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE paBHOBecHs. CTaHAAPTHBIA U
peanbHBIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIUAIIBI.

XuMmudeckue u pU3NKo-XUMUYeCKHe criocoosl onpenenenusi pH pactBopos. PaBHoBecus
AHAJIMTUYECKUX PEaKIMi KOMIUIEKCO0Opa3oBaHus U ynpasiieHue uMu. DakTopsl, BIUAIONINE HA
HaIIpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. KoHcTanTa paBHOBecHs U ee
XUMHKO-aHaJIUTHYeCKOe 3HaueHue. Pacuer koahuiineHToB MOOOYHBIX peaKLui.

1.4. KauecTBeHHBIE M KOJIMYECTBEHHBbIE AHAIUTUYECKUE PEAKLHMH C OPraHM4YEeCKUMHU
AQHAJIMTUYECKUMH peareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIIECTB.

Opranunueckue ananutudeckue peareHtsl (OP). Knaccuduxarus OP mo tuny peakumii ¢
Heopranuueckumu uoHamu. KowmmiekcooOpasyromme OP u  cTpoeHne UX  MOJEKYI:
(GYHKIIMOHATPHO-aHAIUTUYECKAsT W AHAJIMTUKO-akTUBHas  rpynmbl.  OcoOeHHOCTH U
npeuMyInecTBa ucnosb3zoBanus OP, obnactu npuMmeHeHus. JlOMOTHUTEIBHO: TEOPUS IEHCTBUS
koMIuiekcooOpasytoumx OP, ydyer monnoro coctosuust OP u meranna. ['unoreza anamoruii u
IIpaKTU4eCKHe BbIBOABI M3 Hee. llpuponma xummueckoil cBsizu B komiiekcax OP ¢ nonamm
METAIJIOB U €€ IMpPOsBIEHHUE B IBETHOCTH KoMIuiekcoB. Peakunuu OP ¢ xpomodopHbIMU
areMeHTaMu. VIHTeHCHBHOCTD OKPACKW aHAIMTUYECKUX (OPM M MHTEHCHUBHOCTH ITOTJIOUICHUSI.
Hcnonb30BaHue peakiyii OpraHM4ecKuX peareHToB B ((OTOMETPUUECKOM aHaIIU3e.

Pasoen 2. Konuuecmseennulil XumuyecKutl aHaiu3

2.1. [TpuHIMTIBI ¥ 331249 KOJIMYECTBEHHOTO aHATN3a.

Krnaccugukanys MeTosoB KOJIMYECTBEHHOrO aHaiu3a. TpeOoBaHUs, NpeIbsSBIsSEMbIE K
XUMHUYECKUM PEAKLUsAM B KOJIMYECTBEHHOM aHaJIW3€. JTalbl KOJIMYECTBEHHOI'O OIPENEICHMUS.
XapakTepucTuKka pe3yJabTaTOB KOJIMYECTBEHHOIO XHMHMUYECKOoro aHanuza. OmnpezaeneHue
COJiepKaHUsl BeleCTBa B pacTBope, pacueTHble (opmynbl. CrocoObl MmpencTaBleHUs
pe3ysbTaToOB aHainu3a. TecThl Ha BBISBICHHE CUCTEMAaTHMUYECKUX MOIPEUIHOCTEH B pe3ynbTarax
KOJINYECTBEHHOI'0 XMMHUYECKOro aHanu3za. [Ipo6ootdop 1 mpob6onoaroToBka.

2.2. TuTpuMeTprueCcKuil aHanu3. THITBI peaKIuii, NCTIOIb3YEMBIX B TATPUMETPHUH.
TpeboBanusi, npebsABIsSEMbIE K HUM.

[lpunuun tutpumerpun. TurtpoBaHue u ero odrtanbl. ['paduyeckoe wu3zo0paxkeHue
IpoLecca TUTPOBAHUS — KPUBBIE TUTPOBAaHHUSA, UX BUAbI. CKa4OK HAa KPUBOW TUTPOBAHUS, TOUKA
skBHuBaJIeHTHOCTU (T.3.) u koHeuHas touka TuTpoBaHus (K.T.T.). IlepBuuHble U BTOpPHUYHBIE
cTaHfapThl. llpuemMbl TUTPUMETPUUYECKOTO aHalu3a: NpsAMOe U OOpaTHOE THUTPOBAHME,
KOCBEHHbIE MeTONbl. THIBI peakuui, HCIONb3YEMbIX B TUTPUMETPUYECKOM aHAIN3E;
TpeOOBaHUSs, IPEIbABISIEMbIE K HUM.

JIOMOIHUTENBHO: HMHCTPYMEHTaJNbHbIE MeToAbl uHAuKamuu T3. IloTeHimmomerpuyeckoe
tutpoBanue. Merop I'pana. JIpyrue crnocoObl yCTaHOBICHHS] KOHEYHON TOYKH TUTPOBAHUSI.

2.3. Peakium HeliTpanu3aluy B KOJIMYECTBEHHOM XUMHUECKOM aHAIIU3eE.

MeToapl  KMCIIOTHO-OCHOBHOTO  TUTpoBaHUs. CyIIHOCT METOAAa  KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHUS. Pacder u mocTpoeHne TeopeTHUeCKUX
KPUBBIX TUTPOBAHUS CUJIBHBIX M CJIA0BIX OJTHOOCHOBHBIX MPOTOIUTOB. DAKTOPHI, BIUSAIONINE HA
BEJIMUYMHY CKayka Ha KPUBBIX KHCIOTHO-OCHOBHOTO TUTpoOBaHHA. CrocoObl YCTaHOBIEHUS
KOHEYHON TOYKM TUTpoBaHMs. KHCIOTHO-OCHOBHBIE MHAMKATOPBI, HHTEPBAJ MIEPEX0AA OKPACKHU
UHAMKaTOpa, noka3atenb TuTpoBaHus (pT). IlpaBumo BbiOOpa MHIMKATOpa A7 KOHKPETHOTO
citydas TUTpoBaHMs. [IpakTHueckoe npUMeHeHNe peakuil KUCIOTHO-OCHOBHOIO
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B3aumoiecTBus. [loTeHIIMOMETpUYECKOe TUTPOBAHUE HA OCHOBE pPEAKIUMHA KHUCIOTHO-
OCHOBHOTO B3auMojieicTBUs. HAMKAaTOpHBIE MOTPEIIHOCTU U UX OLICHKA.

2.4. AHaTUTHYECKHE PEaKIMU KOMIUIEKCOOOPA30BAHMS U OCAXKICHUS B KOJTHYECTBEHHOM
XUMHUYECKOM aHaIHU3e.

Hcnonbs3oBanre KOMILIEKCOOOpAa30BaHUA B XMMHUYECKOM aHanuse. Heopranuueckue u
opraHnuyeckue JIuranabl. KOMIUIEKCOHBI U X CBOMCTBA. YCIIOBHBIE KOHCTAHTHI YCTOWYMBOCTHU
KOMIUICKCOHATOB M WX MPaKTUYECKOE HCIoJib3oBaHue. OOOCHOBaHME BBIOOpA ONMTHUMATBHBIX
YCIIOBUH  KOMILJIEKCOHOMETPUYECKOTO TUTpOBaHUS. KpuBble KOMILIEKCOHOMETPHUUECKOTO
TUTpoBaHUs. DaKTOPHI, BIUSIONIME HA BEIMYMHY CKayka Ha KPUBBIX TUTpoBaHUs. CriocoObI
ycranoBieHuss T.9. u K.T.T. MeramnoxpoMHble WHIUKATOPBI, TPUHIIMI UX ACHCTBUSA. BbiOOp
WHJMKATOpa Jii KOHKPETHOIO Ciydyas TUTPOBaHUSA. AHAIUTUYECKHE BO3MOXKHOCTH METO]Ia
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [IpuMeHeHe KOMIIEKCOHOB B aHAIMTUYECKOW XUMUH

B Ka4de€CTBC MAaCKUPYIOIIHUX arc¢HTOB. HpI/IMeHeHI/Ie XHUMHUYCCKUX peaKHI/Iﬁ
KOMHHCKCOO6pa3OBaHI/IH B (bOTOMeTpI/I‘ICCKOM aHaJIM3€, B MCTOAC KOHIAYKTOMCTPHUYECCKOI'O
TUTPOBAHUA. PeaKI_[I/II/I OCaXICHUA B KOJIMYCCTBCHHOM XHUMHUYCCKOM aHaJIn3c.

I'paBumerpuueckuii anamu3. Teopernueckoe 00OCHOBaHHE BBIOOPAa ONTHMAIbHBIX YCIOBHUN
OCAXKJICHHS] KPHUCTALTMYECKUX M aMOPQHBIX OcaakoB. [IpuMeHeHHe XWMHYECKHUX peaKIuit
OCAXJIEHUsI B METO/E€ MOTEHIMOMETPUYECKOI0 THUTPOBAaHUS, B METOAE TYypOUIMMETPHUU.
OcoOeHHOCTH peakuuii KOMIUIEKCO0Opa3oBaHus (XenarooOpa3oBaHMs) HOHOB METAJUIOB C
OJITA. OcagutenbHOE TUTPOBAHUE.

2.5. AHanuTHYEeCKHE pEaKIMH OKUCICHUS-BOCCTAHOBICHUS B  KOJIWYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

OKHCIUTENbHO-BOCCTAHOBUTEIbHAS pEaKUUsi U  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHuan. KOHCTaHTBI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. Bpidop
TUTPaHTA ¥ ONTHMAJBHBIX YCIOBHH THTpOBaHUS. KpHUBBIE OKHCIMTEIHHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHMs. DakTopsel, BAUAIOIIME HA BEIIMYMHY CKauka Ha KpUBOW TUTpoBaHMs. MHnukanus
KOHEYHOW TOYKM TUTPOBAHUS XUMHYECKUMH W  (PU3UKO-XMMHYECKUMH  METOAAMHU.
IlepmanranatromeTpus. XapakTepucTuka METo/1a. Ycnosus MIPOBEICHUS
MIEpMAHTaHATOMETPUUYECKUX ornpezeneHui. Bemectna, ornpezenseMble
MIEpMaHTaHATOMETPUUYECKUM MeTooM. JIOCTOMHCTBa M HeJocTaTku MeTtona. Momomerpus.
XapakTepucTuKa METOJa, YCJIOBUS IPOBEIACHUS HOJAOMETPUYECKOTO OIpEIETICHHs] BEIECTB.
JIOCTOMHCTBa M HENOCTaTku MeToja. IIpuMeHeHMe peaklui OKHCIEHUS-BOCCTAHOBIIEHUS B
METO/I€ TOTEHIIMOMETPHUUECKOT'O TUTPOBAHUS.

2.6. MoHooOMeHHast xpomaTorpagus B KOJIMYECTBEHHOM XUMHUYECKOM aHaJIN3e.

TpeGoBanus, mpeabsBiIseMble K peaklusM HOHHOro oOMeHa. M3oTepma HMOHHOTO
oOMeHa. BpiOop onTHUMallbHBIX YCIIOBUH MOHOOOMEHHOTrO pasneineHus BemecTB. [IpumeHnenue
HMOHOOOMEHHOM XpoMmaTorpaduu B aHAIMTUYECKOH XMMHUU OPraHWYECKMX U HEOPraHMYEeCKUX
COEIMHEHMI: pa3/ieNieHne, OYMCTKa, KOHIIEHTPUPOBAHUE U T.I.

Pa3zoen 3. Beeoenue 6 ¢huzuxo-xumuuecxue (UHCmMpymMeHmaibhvie) Memoosbl AHAIU3A

3.1. ®XMA — cocTaBHasl 4aCTh COBPEMEHHON aHATUTUYECKON XUMUH.

Knaccudukanus (HuU3NKo-XUMHUUECKUX METOJIOB aHadn3a. AHAJMUTUYECKUHA CHUTHAN Kak
nHpopMaTuBHas (PyHKIHS cOCTaBa BEIIECTBA U €ro KojiudecTBa. lIpuMepsl aHaMUTHYECKUX
CUTHAJIOB U ux n3Mmepenuii B GXMA.

3.2. MeTpoioruveckre OCHOBBI aHATUTHIECKHX METOIOB.

OCHOBHbBIE AHAJTUTHUKO-METPOJIOTHYECKHE XapaKTEPUCTUKH METOJOB M PE3yJbTaTOB
aHaiM3a, CrnocoObl WX OIEHKH: Ipejes OOHapyXeHHs, KO03(QHUIMEHT YyBCTBUTEIBHOCTH,
HIOKHSSE M BEpXHSAS TIpaHUIAa JMara3oHa OINpeAeNsieMbIX COJep)KaHUM, CeleKTUBHOCTH,
MPELU3UOHHOCTh B YCIOBMSIX CXOOUMOCTH (TIOBTOPSIEMOCTH) U  BOCIHPOM3BOJUMOCTH,
NpaBUIILHOCTb, dKcrpeccHOCTh. O600menHbIe cBeaenus o TOCT P MCO 5725 (2002).

3.3. Oomas XapaKTepucTKa CHEKTPaJbHBIX, NIEKTPOXUMUYECKHX "
xpomaTtorpauueckux  MeToqoB  aHanmuza.  lIpencraBienne 0 (OTOMETPUYECKUX,
MOTEUOMETPUYECKUX METOIaX aHajIn3a U MOHHOOOMEHHON XpoMaTorpadpum.
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4 O0beM yueOHOM TUCUMIIINHBI

O0BbeM THCHHUIIIHHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb THCHUTITHHBI 4 144 108
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 1,79 64,4 48,3
Jlexkuun 0,45 16 12
[Ipaktrueckue 3anstus (113) - - -
JlaGopaTophsbie paboTsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KonTakTHas camocrositensHas pabora

2,21
CamocTrosiTenbHOE U3YyYEHUE PA3/IEIIOB TUCHUTLITUHBI 79,6 59,7
Buja nTOoroBoro KOHTpoOJIs: 3aueT ¢ OLEHKOI

AHHOTanUs padoyeil MPOrpaMMbl IUCIUTIIAHBI
«Puznueckass XuMus»

1. Heﬂb AUCHUIIVIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIIPaBJIAIOIMIUX XOIO0M

XUMHYCCKOI'o IIponecca, I11oKas3aTb o0yracTu IMPUIIOKCHUA OTUX 3dKOHOB W HAYYUTH CTYACHTA
IrpaMOTHO MPUMCHATH HUX IIPU PCIICHHH KOHKPCTHBIX TCOPETHUYCCKUX M INPAKTHYCCKUX 3aaad,
IIOHATH OCHOBHBIC KHHCTUYCCKUEC 3aKOHOMEPHOCTH ITPOTCKAHUA XUMHWYCCKHUX ITPOLICCCOB U POJIb
Karajiu3a aJisd XUMHYCCKOM TEXHOJIOTHH.

2. B pe3yabTarte u3yueHHs: AUCHUILINHBI 00YYAIOUIUHACS TOJIKEH:
Obaadoams cleqyomMy KOMIETSHIIMSIMA U UHANKaTopamu ux aoctmkenus: OITK-1.3,

OIIK-1.7, OIIK-1.11.

Buame:
OCHOBHBIC 3aKOHBI (PU3WYECKOW XUMHUH, B3aUMOCBS3b (U3HUECKUX H XUMHYCCKHX
XapaKTepUCTHK MpoIlecca;
MyTH OMpEENeHNs BAXKHEHIIMX XapaKTePUCTHK XMMHYECKOTO paBHOBeCHs (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOTO BBIXOJIa TPOAYKTA, CTEIICHU MPEBPAIICHUS UCXOIHBIX BEIICCTB)
Y BIUSHUS Pa3NUYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;
TEPMOJMHAMHYECKOE OMUCAHKNE CBOWCTB MICATBHBIX M HEUICATHHBIX PACTBOPOB, TIOIXOBI K
HAXO0XJACHUIO MapIHAIbHBIX MOJISIPHBIX BETMYMH KOMIIOHEHTOB PacTBOpA.
TEOPHIO raTbBAHNYCCKHX SBIICHUH;
TEOPUN KHHETUKH, TyTH TEOPETUYECKOI0 pacuera CKOPOCTEH XWMHUYCCKUX peaknuid u
OTPaHUYCHUS B PUMEHUMOCTH PACYCTHBIX METOJIOB;
OCHOBHBIC YEPTHl TOMOTEHHOTO ¥ TETEPOreHHOI'O KaTaliu3a, MPUYUHBI YCKOPCHHS
XUMHYECKOTO Tpoliecca B MPUCYTCTBUH KaTalln3aTopa.
Ymemn:
MPUMEHITh TCOPCTHUYSCKHME 3HAHHWS U OKCICPHUMEHTAJIbHBICE METOABI HCCIICIOBAHUS
(bu3MUeCKOi XMMUU TIPU PEIICHUH MPOPECCHOHANBHBIX 3a/1a4;
Mpe/ICKa3bIBaTh M HAXOJUTh ONTHMAJbHBIC YCIOBUS MPOBEACHUS XMUMHUYECKOTO Mpollecca ¢
LETBI0 MOTYYSHHS] MAKCHMAIIbHO BO3MOYKHOTO BBIXOJ]a HHTEPECYIOIIETO MPOIYKTa;
MPUMEHITh TCOPCTHUYSCKHUE 3HAHWS U OKCICPHUMEHTAJIbHBICE METOABl HCCIICIOBAHUS
¢Gu3MUeCKOil XMMHUU MAJI PElICHUs BOMPOCOB, BO3HHUKAIOMIMX MPH H3YYCHHH KUHETHKHU
XUMHUYECKUX PEAKIUN;
MPOBOJIMTH aHAIM3 U KPUTHYECKU OIICHWBATh IMOJydeHHBIC KCIICPUMEHTAIBHBIC TaHHBIC,
000011aTh 1 1e7aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OTBITOB.
Bnaoems.:
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJOB (PU3NYECKON XUMHHU JIJIsl PELICHUS
KOHKPETHBIX HCCIIEI0BATEIbCKUX 33/1a4;

— HaBbIKaMH OIIPEJAEICHUS COCTOSHUS PAaBHOBECHSI M CaMOIIPOM3BOJIBHOIO HAIIPaBJICHUS
XMMHUYECKOI'0 MIPOLIECcCa;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3MUYECKOI XUMUU AJIsl COJIEPKATEIbHON HHTEPIIPETalluu
TEPMOJUHAMHYECKHUX PACUETOB;

— METOJaMH OIpeAeNieHus MOpsiiKa U CKOPOCTU PEaKIUH, YCTAaHOBJICHUS JTUMUTUPYIOLIEH
CTaJIMM U MEXaHHU3Ma U3y4yaeMoi XUMHUUYECKOI peakiuy;

— HaBbIKAMHM  COCTaBJCHHUS TaJlbBAHWUYECKUX  DBJEMEHTOB U1  LEeJed  OIpeleNneHus
TEPMOAMHAMMUYECKUX XapAKTEPUCTUK U KOHCTAHT PaBHOBECUS UCCIIEIYEMOM peaKlty;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB XMMUYECKOH KWHETHKH, BIMSHUS PA3TUYHBIX (HaKTOPOB
(Temreparypsl, AaBJIeHUs, KaTallu3aTopa) Ha CKOPOCTh XUMHUYECKON PeaKIiu.

3. Kpatkoe coep:xaHue TMCHUTLIMHBI

5 cemectp Pazoen 1. Xumuueckas mepmoounamuxa

1.1. IlepBbIii 3aKOH TEPMOIUHAMUKHI

TepmoauHaMuyeckue cUCTeMbl M TEPMOAMHAMHUYECKUE IapaMeTpbl. DKCTEHCUBHBIE U
WHTEHCUBHBIE CBOWMCTBAa CHUCTEMBI. TepMoauHaMu4eckuil mpouecc. DYyHKUUHU COCTOSHUS H
¢byHkuuu npouecca. BHyTpeHHsIsI SHEprus M 3HTaJbNUsA, UX CBOMCTBA. Teruora u paboTa Kak
dbopMbl mepenaun sHepruu. Pabora pacmmpeHus raza W mosiesHas pabora. DopMyITupOBKH
[IEPBOT0 Hayajla TEPMOJMHAMUKU. B3auMoCBA3b TEIUIOTHI, pabOThl U M3MEHEHUS BHYTPEHHEH
SHEPIUU B W30XOPHOM, M300apHOM M M30TEPMHUECKOM Iporieccax. TermoéMKOCTh BEIeCTBa —
M30XOpHAas WM u300apHas, MOJIsIpHas, yaeibHas. TemoéMKOCTh MJI€AIbHBIX TIa30B,
B3aUMOCBsI3b MOJISIpHBIX TeroéMmkocTeil Cp u Cv uaeanbHOro rasza. Temno€éMKOCTh TBEPIBIX
BEUIECTB U JKUJIKOCTEH. 3aBHCHUMOCTb MOJISIPHOM H300apHON TEIIOEMKOCTH BELIECTBA OT
TeMIIepaTypbl, SMIMPUYECKHUE YPABHEHUS (CTEHNEHHbIE Psijibl), UX IPUMEHHUMOCTb. 3aKOH KyOOB
Je6as, npaBuino [rononra u Iltu. Cpennsis n300apHasi TETIOEMKOCTh BEIIECTBA B MHTEPBAJIE
Temreparyp. TemrepaTypHas 3aBUCUMOCTb TpupaiieHus sHTansnuu BeuiectBa (Ht — Ho) mpu
MIOCTOSIHHOM JIaBJIEHUM C Y4€ToM (ha30BBIX MepexooB. TernoBoi 3PQPeKT XUMHUYECKOTro
npouecca. OCHOBHOE cTaHAapTHOe cocTosHue. CTaHgapTHbIE SHTAIbIUU 00pa3oBaHUS U
cropanust BemiecTB. I[IpumeHenue 3akoHa ['ecca i BBIUMCIEHHUS TEIUIOBBIX 3((deKkToB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHUX IpoleccoB. CBs3b TEIIOBBIX 3(PPEKTOB MpU MOCTOSHHOM
o0beMe M TpU TOCTOSSHHOM [JaBJIEHUH. 3aBUCHUMOCTb TEIIOBOro 3¢¢dekra peakiuuu OoT
teMmrneparypbl. BpiBon u ananu3 ypaBHeHuss Kupxropa B nuddepennmanbHoit  dopme.
WuterpupoBanue ypaBHeHust Kupxroda.

1.2. Bropoii 3aK0H TepMOJINHAMHKH.

Camomnpou3BobHBIE ¥ HECaMOIIPOU3BOJIbHBIE, OOpaTHMMble U HEOOpaTHMBbIE,
paBHOBECHbIE (KBa3MCTAaTUYECKUE) W HEPAaBHOBECHbIE Mporiecchl. PaboTa paBHOBECHOIO u
HEPAaBHOBECHOTO IpoueccoB. PopMyIUpPOBKH BTOPOro Hadala TEPMOJUHAMHUKU. DHTPONUS KaK
KpUTEpUH HANpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX IMPOLIECCOB M PaBHOBECHS B H30JIMPOBAHHBIX
cucreMax. 3aBHCUMOCTh SHTPONMU BELIeCTBa OT MapaMeTPOB COCTOSHUS (TeMIIepaTyphl,
JaBieHus, o0bema). PacueT W3MEHEHHs SHTPONMHU B PA3IMYHBIX MPOIECCAX, CBI3aHHBIX C
U3MEHEHHEM COCTOSIHHS MJICAIBHOTO Ta3a, a TaKKe YHUCTBIX TBEPIBIX WM >KMIKHX BEIIECTB.
W3meHeHne >HTpoONUU B MPOLIECCE CMEIIEHUS HUICabHBIX Ta30B. V3MeHeHue sHTpomuu npu
¢dazoBbIx mepexonax. TeruoBas Teopema Hepucra, mnocrynar Ilmanka (Tperbe Hauano
TepMoauHamMuKku). CraTUCTHUYecKas HMHTEpIpeTanus BTOPOrOo Hayala TEPMOJIMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruncnenne aOconoTHOM SHTponuu BemiecTBa. Pacuer
M3MEHEHHUS SHTPONHMH B XUMUYECKUX PEaKIUSAX MPH Pa3IMuHbIX Temreparypax. O0beAMHEHHOE
ypaBHenue | u |l 3akoHOB TepmoauHamuku. DHeprusi ['enpmronbua u sHeprust [m0G6ca kak
KpUTEpUHM  HANpaBIE€HHOCTH MPOIECCOB M  PaBHOBECHS B  3aKpPbITBIX  CHUCTEMax.
XapakrepucTuueckue (yHKIUU. 3aBUCUMOCTh >Hepruu [enpmronbua v sHepruum ['ub0ca ot
MapaMeTpoB COCTOSIHUA. TeMmmeparypHas 3aBHCHUMOCTh 3Hepruu ['mbbca BemiectBa ¢ y4éTom
¢dazoBbIx nepexonoB. Pox ¢dazoBoro nepexosa (nmepsblid, BTOpoii). YpaBHenus ['n60ca-
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I'enemronsia. Pacuer nameneHuit crangapTHeIX dHepruii [ m60ca u ['enpbMrompiia B XUMHYECKUX
peakusaX MpU pa3IudHbIX TEMIEepaTypax.

CucreMpl NEPEMEHHOTO COCTaBa. XUMHUYECKUI IOTEHIIMAJ] KOMIIOHEHTA CHUCTEMBI.
3aBUCHMOCTh XMMHUYECKOIO MOTEHIMaa OT JABJICHUS U TEMIIepaTyphl. Y CIIOBHUSI paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS MPOLIEcCa B CUCTEMAX [IEPEMEHHOTO COCTaBA.

1.3. XuMuyeckoe paBHOBECHE.

MatepuanbHblii OalaHC XUMHUYECKOW pEakLUH, CTENEHb IPEBPALLEHUS, XUMHUYECKas
NepeMeHHas. YpaBHEHUE M30T€PMbl XHUMHUYECKOW peakuuu (uzotepmbl Bant-I'odda).
XUMHUYECKOE CpPOACTBO. AHaNM3 ypaBHEHUS M30TEPMBbl JUISl OINpPEACIICHUS HallpaBJICHUS
CaMONPOU3BOJIBHOTO  MPOTEKaHUsI  XMMHUYECKOW  peakuuu OT  JaHHOTO  MCXOJHOTO
(HEpaBHOBECHOI'0) COCTOSIHUA. TepMOAMHAMHUYECKas KOHCTaHTAa XMMHYECKOIO PaBHOBECHUS U
AMITUPUYECKUE KOHCTaHTBI XxuMuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHUS UX CBS3U 15
peakuuu B HJealbHOM Ta30BOMl cmecu. KOHCTaHTBI paBHOBeCUs [JIsi TOMOTEHHBIX H
TETEPOreHHBIX PEaKlMid, WJCATbHBIX W HEUJCATbHBIX PEAKIMOHHBIX CHCTEM (Ha IMpuUMepax).
CMmenieHre XMMHUYECKOTr0 paBHOBecusi MpH u3MeHeHuM oOmiero nasneHus (T = const) u mpu
nobasieHun B cucremy nHepTHoro rasa (T = const, P = const).

Brnusinue temmneparypbl Ha KOHCTAaHTY XMMHYECKOTO PaBHOBECHS, YPaBHEHUS U300apbl U
M30XOpbl XUMUYECKON peakuuu. BrIBOJ, aHATN3 U MHTETPUPOBAHUE HA3BAaHHBIX YpaBHEHUU HA
npuMepe ypaBHeHUs n300apbl. PacueT cpefHero u HCTUHHOTO TEIUIOBOTO A (eKTa XUMUYECKUX
peakuuii M3 3aBUCUMOCTH TEPMOJUHAMHYECKONM KOHCTAaHTbl PaBHOBECHUS OT TEMIIEpATypBhl.
Pacuer KOHCTaHT paBHOBeCHS XMUMHUYECKHUX PEAKIMI W3 CTAaHJAPTHBIX TEPMOJAMHAMUYECKUX
(GyHKIUH BemiecTB. BeaucieHne KOHCTAaHT PaBHOBECUS XUMHUYECKUX PEAKIUH IO CIIPABOYHBIM
JAaHHBIM O KOHCTaHTaX PaBHOBECHS peaKIIfii 00pa30BaHUs COSAMHEHHI U3 MTPOCTHIX BEIIECTB.
Paszoen 2. @azoesvie pasnosecus 6 00HOKOMNOHEHMHBIX CUCTNIEMAX
2.1. ®a3zoBpie mepexoabl W (hazoBas AuarpamMma COCTOSIHUS JUISl OJJHOKOMITOHEHTHBIX CHUCTEM

daza, KOMIOHEHT, YHCIo cTerneHeil cBooopbl. [IpaBmno ¢as3 ['udoca. [Ipumenenue
npaBuia (a3 ['mbOca s aHammza (a30BBIX PAaBHOBECHMH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JlnarpaMma COCTOSTHUSI OJHOKOMITOHEHTHOUM cuCTeMbl, €€ (a3oBble MO, JUHUH U TPOUHBIE
TOYKH, BBIpAXAIOIMe COOTBETCTBEHHO OJHO(a3HOe, nByx(da3zHoe U Tpex(da3HOEe PaBHOBECHSI.
Hacpimennsiii nap, TemneparypHasi 3aBUCUMOCTh JJaBJIEHUs HACBILIEHHOTO napa. Kpurnueckas
TOYKa, KPUTHUYECKOE COCTOSIHHE BEIIEeCTBA, €ro 0coOeHHOCTH. BBIBOJ M aHanmu3 ypaBHEHUS
Kunaneiipona. 3aBUCUMOCTb TeMIIEpATyphl IMIABJICHHUS OT BHEUIHErO JaBJICHUS, HHTETPUPOBAHUE
ypaBHeHus: Knaneipona aisi paBHOBECHsSl TBEpAOE TENO - >KUJIKOCTh. PaBHOBecus ¢ rasoBoil
¢dazoit, ypaBHenue Knaneiipona-Kinaysuyca, BBIBOA ¥ HMHTETPHUPOBAHUE YpaBHEHUS IS
ONMMCAaHUs JIMHUN HCMapeHuss W CcyOIuMMalnuu, HUCHoJb3yemble nomyuieHus. OrmnpeneneHue
KOOpPAMHAT TPOMHOU TOYKH.

2.2. OnpeneneHue TepMOIUHAMUYECKIX (QYHKITHH mporiecca pa3oBOro mepexoaa

[Ipumenenne  ypaBHenuss  Knaneiipona-Knmaysuyca  nmns pacuera  M3MEHEHHS
TepMOJAMHAMUYECKUX (YHKIUNA Tpu  (Ha30BBIX NPEBpalICHUsIX. B3auMOCBA3b HIHTAIBIUI
MIJIaBJICHUS, UCTIAPEHUS M BO3TOHKHU B TPOMHOM TOUKE. DMIUpPHUUECKOe MpaBmiio TpyToHa.

Pa3zoen 3. Tepmoounamuyeckas meopusi pacmeopos
3.1. OcHOBBI TEPMOAMHAMHKY pacTBOPOB. [lapiiuanbHbIe MOJIBHBIE BETUYHHBI

Knaccudukanuu pactBopoB. [lapunanbHbie MOJISpHBIE BeTUYUHBI. YpaBHeHUs [ nOb6ca-
Jrorema (BBIBOJ W aHaIu3). MeTOabI ompeeeHus] MapliualbHbIX MOJISIPHBIX BETWYUH (METOJ
KacaTellbHbIX U MeTOJA OTpe3koB). OTHOCHUTENbHbIE NapIUaIbHBIE MOJSPHBIE BEIMYUHBI
(mapumanbHBIe MOJIIpHBIE QYHKITUU cMelieHus). TepMoguHaMmuyeckne PyHKITUN CMEIICHUSI.

3.2. TepmoauHamMU4ecKoe OMKUCAaHUE UICaTbHBIX U HEUICATbHBIX PACTBOPOB

WneanbHble  (COBEpILIEHHBIE) PACTBOPBI. XUMHUYECKHH MOTEHIMAll KOMIIOHEHTa
UJeabHOTO pacTBopa. TepMmoanHamMuueckue (YHKIIMH CMEIICHUsS IS UACaTbHBIX PAaCTBOPOB.
PaBHoBecue "waeanbHBI pacTBOp-map", 3akoH Payms, rpaduueckas WHTEpripeTalus 3aKoHa
Paynsa. IlpenenpHO pa3z0aBieHHBIE pPAcTBOPHI, 3aKOH ['eHpH. YpaBHEHHE XUMHUYECKOTO
MOTEHIIMaja /Ui pacTBOPUTENSI U pacTBOpeHHOro BemecTa. HenneanbHele (peaibHbIe)
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PacTBOPBI, MOJOKUTEIbHBIE U OTPULIATENIbHBIE OTKIIOHEHUSI OT UAeaIbHOCTU (OT 3aKoHa Payis).
CranznapTHble COCTOSIHMSL KOMIIOHEHTOB pacTBopa. CUMMETpHYHas 1 HECUMMETPUYHAs CHCTEMBI
cpaBHeHHs. Pacder akTHBHOCTEH M pallMOHAIBHBIX KO3()(PHUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuyeckue (QyHKIUMM CMELIEHHUA JUIsl HEUJCaIbHBIX PacTBOPOB.
3aBHCUMOCTh AKTUBHOCTH M KO3((UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIepaTypbl M
JaBJICHHUSL.

3.3. KomnmuratuBHble CBOWCTBa pa30aBICHHBIX DPACTBOPOB HEJIETYYMX BEIIECTB B JIETy4eM
pactBopuTene

KomnuraTuBHable CBOICTBa pa30aBICHHBIX PACTBOPOB HENETYYHMX BEIIECTB B JIETYYHUX
pacTBopuTeIAX (IIOHMKEHUE JABJIEHUS HACHIIIEHHOIO IIapa pacTBOPUTENs HaJ PacTBOPOM IO
CPaBHEHHMIO C YHCTBIM pAacCTBOPHUTEJEM, IOBBIIICHUE TEMIIEpaTyphl Hayala KUNCHHUS |
IIOHMKEHHUE TeMIepaTypbl Hadaja OTBEpPAEBAHUS PACTBOPOB, OCMOTHYECKOE JABIICHME).
D0yITMOCKONMYECKasT M KPUOCKONMHMYECKass KOHCTAHTBI PAcTBOpHUTENs. BbIBOJ ypaBHEHUS,
CBSI3bIBAIOILETO NMOHWKEHHE TeMIIepaTyphl Hauala OTBEpIAEBaHMs ¢ KOHLEHTpaluel pacTBoOpa.
OcMoc, ocMOTHYECKOE JaBlieHHe, 0OpaTHBIN ocMoc. Vcronp30BaHNE KOJUIMTATUBHBIX CBOWMCTB
JUI  ONpENeNeHUs] MOJIIPHOM Macchl, CTENEHU JUCCOLMAlMM MM CTENEeHU acCOLMalluu
pPacTBOPEHHOTO BEIIECTBA.

Pasoen 4. @azoevie pasnosecus 6 MHO2OKOMNOHEHMHBIX CUCTNEMAX
4.1. PaBHOBeCHE «OKHJIKUI PACTBOP - HACBIIICHHBIN Map» B ABYXKOMITOHEHTHBIX CHCTEMAaX.

JluarpaMmbl  «JaBJICHUE-COCTaB»,  «TEMIIEPATypa-coOCTaB», «COCTaB  I1apa-COCTaB
KHUJIKOCTH» Il MJCAbHBIX U HEUJeadbHbIX pacTBOpoB. IIpumeHenue mpasuna a3z K
UCClieIoBaHuI0 auarpaMM. 3akoHbl ['nb6ca-KoHoBamoBa. AszeoTponusi, TepMOIMHAMUYECKOE
yciaoBue TOYKM aszeorpona. IIpaBuno pbryara. PU3MKO-XMMHMYECKHE OCHOBBI DPa3/ieleHus
KHUJIKUX CMECe METOAaMHU NMEPEroHKH M PeKTH(PUKAIINY.

4.2. PaBHOBecHE «OKMJIKOCTb-TBEP0E» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

Tepmuueckuii aHanu3, KpUBbIE OXJAKICHUS, MOCTPOCHHUE AMArPAaMMBbl IUIABKOCTH IO
KpUBBIM oOxJylaxJeHus. CHCTeMbl € OrpaHHYEHHOW U HEOTPAHWYEHHOW pPACTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpIOM cocTosiHUH. M3omopdu3m. Turbl TBEpAbIX pacTBOpPOB. JluarpamMmer
IUTABKOCTH HM30MOP(HO KPUCTAJUIM3YIOIIUXCS BellecTB. JlMarpamMmbl IJIaBKOCTU CHUCTEM C
OTPaHUYEHHOW PACTBOPUMOCTHIO B TBEPIOM COCTOSHHH. DBTEKTHYECKOE W TMEPUTEKTHYECKOE
paBHOBecus. OmnpezneneHHe cOCTaBa IBTEKTHUECKOM KHMJIKOCTH IOCTPOCHHEM TPeyroJIbHUKA
Tammana. [Ipumenenune npasuia ¢a3 ['m60ca k uccnea0BaHN0 (a30BbIX pAaBHOBECHIA.

6 cemecTp Pazden 5. Pacmeopul 21eKmpoaumos
5.1 PacTBOpHI NIEKTPOIUTOB B CTATUYECKUX YCIOBUAX

TepmoauHaMuyeckoe OMMCAHUWE CBOMCTB pPACTBOPOB 3JEKTPOJIUTOB. AKTHBHOCTH U
KOO(QQUIHUEHTHl aKTUBHOCTH JJIEKTPOJIMTa M HOHOB B pPAacTBOpE, CpEIHHE WOHHBIC
KO3 PUIHUEHTH aKTUBHOCTH. CBsI3b aKTUBHOCTH JIEKTPOJIMTA CO CpeAHENH MOHHONW aKTUBHOCTBIO
Y KOHIIEHTpaluen snektponurta. Monnas cunma pactBopa. [IpaBuno monHou cuiibl. OCHOBHBIE
MIOJIOKEHUST  DJICKTPOCTAaTUUECKOM  TEOpUHM  CHIIBHBIX  3JEeKTpoiuToB  JleGas-XroKKkes.
[Ipenenbuspiii 3axkoH [lebas-XioKKkemns, BTOPOE U TPEThe MPUOIMKEHUS TEOPUH, rpadudecKoe
MPEJCTaBICHUE ATUX 3aBUCUMOCTEH.

5.2 PacTBOpHI NIEKTPOIUTOB B TUHAMUYECKHX YCIOBUSIX

ITpoBomHuKH 3nekTpudeckoro Toka I u Il pona, MOHHAs U AJIEKTPOHHAS] TPOBOJIUMOCTb.
VYaenpHas, MOJISIpHAas M DKBUBAJICHTHAsI DJIEKTPUYECKHE TPOBOIMMOCTH, B3aHMMOCBSI3b MEXIY
HUMH. 3aBUCUMOCTb yJ€JIbHOW M MOJISIPHON 3JIEKTPUUECKOI POBOJIUMOCTEH OT KOHIIEHTPAIUH,
TeMIepaTypbl U TMPUPOABI pacTBopuTelnsi. CKOPOCTh W TOABIKHOCTH (aOCONIOTHAs CKOPOCTH
JIBMDKEHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JABIKEHHsS MOHOB (3akoH Kombpaymia). IIpenenbHble
MOJISIPHBIE 3JICKTPOIIPOBOJHOCTA HMOHOB. OJCTaeTHBI MEXaHH3M IIepeHOca DIEKTPUYEeCTBA
MOHaMU THJIPOKCOHHUS U THApoKcuia. Yucna nepeHoca HOHOB. DJIEKTPOIIPOBOIHOCTh PaCTBOPOB
CHJIBHBIX 3JICKTPOJIUTOB, YpaBHEHUE KOPHS KBajpaTHOTO (ypaBHeHHe Konbpayma). [Ipumenenue
TEOPUM CUIIBHBIX DJIEKTPOJIUTOB JJsi OOBSCHEHUS AJIEKTPO(OPETHUECKOro M PeaKCalliOHHOTO
3G HEKTOB CHIDKEHUS 3JIEKTPOIPOBOJHOCTH. BimsHUE moJeil BBHICOKOW HANpsSKEHHOCTH H
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BBICOKOM YacTOThl MEPEMEHHOr0 TOKa Ha 3JIEKTPONPOBOJHOCTH PACTBOPOB. MeToIUKH
M3MEpEHUs ANIEKTPONpoBoIHOCTH. KOHIyKTOMETpHUYeCcKoe OnpeaesieHue CTENeHH U KOHCTAHTHI
JTUCCOIMAIMN CA0BIX JJICKTPOJIUTOB, TEIUIOTHI, J3HTponmuH u dSHepruu [mbOca mporecca
JUCCOLUAIUH, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COETUHEHHUIA.
Pa3zoen 6. Dnekmpoxumuueckue cucmemul (yenu)
6.1 DJ1C u 21eKTpOIHbIEC TOTEHIIUAIIBI

DNeKTpOXUMHYECKHe cUCcTeMbI (1ienu). Bo3HUKHOBeHHE ckauka MOTEHIIMAajla Ha TPaHUIIe
paznena mpoBogHukoB | u |l poma. [IBOWHOI 3JIeKTpUUECKUN CHOW. DIJIEKTPOXUMHUYECKUN
MOTEHIIMaJ, rajlibBaHu-MoTeHnnan. OOpaTuMble 3IEKTPOAbl U 0OpaTUMBIE IIIEKTPOXHUMUYECKUE
uenu  (JMEMEHTHI). ODJEKTPOJABHKYIAsS CHjla TrajJbBaHMYECKOTO 3JIEMEHTa, YCIIOBHBIN
AJICKTPOJIHBIA TOTeHIMAN (MOTeHIMan B BogopoaHoi mikane). CBsa3p DJIC raibBaHUYECKOM
LEMU C AEKTPOAHBIMHU noTeHuuanamu. I[IpaBuno 3nakoB 3/IC U 37€KTPOIHBIX MOTEHIUAIOB.
TepMmonnHaMuyeckasi TeOpHs ralbBaHHUECKUX siBIeHUN. BbiBon 1 aHanu3 ypaBHeHus HepHcra,
BbIpaXkaromiero 3aBucumoctb JJ[C raqbBaHMYECKOTO 3JIEMEHTAa OT aKTUBHOCTEH KOMITIOHEHTOB
ANEKTPOAHON peakuuu. YpaBHeHue [ub6ca-I'enpMrosbia s 3JIEKTPOXUMHUYECKHX CHCTEM.
3aBucumocth DJIC raipbBaHMYECKOTO 3JIEMEHTa OT TeMIeparyphl. Kinaccudukarus 3JeKTpOoI0B:
ANEKTPO/BI MIEPBOTO U BTOPOTO POJa, Ta30BbIE, OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIC. Y paBHEHUE
Hepucra a1 moreHnuana 3J1eKTpo10B BCEX BUIOB.
6.2. 'anpBaHUYECKUE DTIEMEHTHI

Tunel ralbBAHUYECKUX AJIIEMEHTOB: XUMUYECKHUE, KOHIIEHTPAIIMOHHBIE, C TIEPEHOCOM, Oe3
nepenoca. Jud@y3noHHblil NOTEHIIHAN, MEXaHNU3M BO3HUKHOBEHUS M METOJbl €r0 YCTPAHEHUS
(cBeneHus K MHUHMMalbHOM BenuuuHe). Metonuka wusmepenus OJIC U 27I€KTpOAHBIX
noteHuuanoB. [IpumMeHeHHEe MOTEHIIMOMETPUH [JJIs ONpeAeNiCHUS TEPMOAMHAMHYECKUX
XapaKTEPUCTUK XUMHUYECKUX PEAKIUN, MPOTEKAIONIUX B TrajJbBaHUYECKOM IIE€TH, KOHCTaHT
XUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH M KOI(PPUIMEHTOB aKTUBHOCTU SJEKTPOIUTOB, pH
pacTBOPOB, MPOU3BEACHUS PACTBOPUMOCTA MAaJIOPACTBOPUMBIX COCAMHEHHH. XUMHUYECKHE
HMCTOYHUKHU TOKA.
Pazoen 1. Xumuueckas kunemuxa
7.1. ®opmanbHast KHHETHKA

TepmoauHaMuueckasi BO3MOKHOCTh TIpoIlecca W €ro MpakTH4ecKas (KWHETHYecKas)
ocymiecTBUMOCTh. [IpenMer u 3amaun XumMudeckoit KuHeTHKU. OCHOBHBIE MOHITHS (DOpMaTBHOM
KHHETUKH: CKOPOCTh XUMHUYECKOW PEaKIUU, MOJEKYISIPHOCTh, YaCTHBIM M OOIIMN TMOPSAIOK.
OCHOBHOH TMOCTyJIaT XWMHUYECKOW KHWHETHUKH, KMHETHYECKOE YpPaBHEHHE CKOPOCTU PEaKIuH.
KoHcTanTta ckOpocTH XMMHYECKOM peaklUuH, pPa3MEPHOCTh KOHCTAaHThl CKOPOCTH. MeToibl
ONpesieNIeHUs] CKOpOCTeW XUMHYecKHX peakuuil. IIpocTeie (2neMeHTapHbIE) U CIIOXKHBIE
peakiuu. KuHeTnka mpocThiX U GOpManbHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX PEaKIUi.
Peaxiiuu mepBoro, BTOporo u TpeThero nopsakoB. Juddepenimanbias u uHTErpagbHas GopMbl
KMHETUYECKUX YpaBHEHUM, KMHETHYECKHE KpuBbIe. JIMHEHHOE MpEeACTaBICHHE KUHETHYECKUX
KPUBBIX JI pEaKlUMil pa3IMyHbIX MOPSAKOB. Bpems monynpeBpaiieHus. Peakuuun HyneBoro
nopsiika. Mertonq wu30biTka (M3oisiiuu) OcTBanmbia OMPEAENICHUS YaCTHBIX TOPSAJIKOB 10
COOTBETCTBYIOIIEMY peareHTy. uddepeHnnanbable U WHTErpalbHbIE METOJBI OIpeIeTeHUs
MopsiIka peaknuu. Pa3nuune KOHIICHTPAIMOHHOTO W BPEMEHHOTro TopsanakoB. CrokHbIE
peakiuu. [IpuHIIMO HE3aBUCHUMOTO TPOTEKaHUs DIEMEHTApHBIX peaknuii. OOpaTuMmbie U
napajuieJbHbIE peakiuu TepBoro mnopsaka. JuddepeHnnansable ypaBHEHHS, OMHCHIBAIOIINE
CKOPOCTH 3THUX peaklMid, UX HUHTerpupoBaHue. KuHeTmyeckue KpHBBIE I KaXIOro H3
pearupyromux  BemiecTB.  [locmemoBatenpHbie  peaknuu  1-ro  mopsiaka.  Cucrema
nuddepeHIMaTbHbIX YPaBHEHUH, OMMCHIBAIONINX KUHETHKY IIOCIEI0BATENbHBIX pEeaKIui.
Kunetndeckne ypaBHEHHS M KHHETHYECKHE KPHUBBIE NJIsi BCEX YYAaCTHUKOB peakmuu. Bpems
JOCTH>KEHHMS] MAaKCUMaJIbHOM KOHLEHTpPAllMd TPOMEXKYTOYHOTO BEIIECTBA. 3aBUCUMOCTh
MaKCUMaJIbHOW KOHIIEHTpAIlMU MPOMEXKYTOUYHOTO BEIIECTBA OT COOTHOIICHHS KOHCTaHT
CKOpOCTEW OT/AENbHBIX CTAJIMN MOCJEI0BaTeNbHON peakiuu. [[puHuun TuMuTUpyoIen craguu
MOCJIEI0BATENbHON XUMHUYECKON peakiuu. CTallMOHApHBIM PEeXUM MpPOTEKaHUS
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MOCNEOBATENbHBIX  peaknmii. MeToq  KBa3HWCTAallMOHAPHBIX  KOHIICHTpAIlui, o00JacTh
NpUMeHEeHUs. BnusHue TeMmiiepaTypbl Ha CKOPOCTh XHMHUYECKOW peaklMu, MNPUOIUKEHHOE
npaBuio Bant-I'opda. YpaBuenue Appenuyca B nudepeHraabHoi 1 HHTETPpaIbHOR Gopme.
DddexTuBHas HSHEPrusi aKTUBALUUMU U MPEIIKCIIOHCHIMAIBHBI MHOXHUTENIb, METOIbl HX
OIpeeNICHUS U3 DKCIIEPUMEHTAIbHBIX TaHHBIX.

7.2. Teopun XMMUYECKON KHHETUKH

Teopus aktuBHbIX (OmHapHbIX) coymapeHuid (TAC). CkopocTh peaknuu Kak YHCIIo
CTOJIKHOBEHHI aKTUBHBIX MOJIEKYJI B €IMHUIlY BpeMeHU. KoHCTaHTa CKOpOCTH OMMOJIEKYIIpHON
peakuuu. OU3NYECKUA CMBICT NPEASIKCIOHEHIIMAIBHOTO MHOKUTEIS U SHEPIMH aKTUBALMM B
paMKax TeOpUH aKTUBHBIX coynapeHuil. Crepuueckuii pakTop, HEOOXOIUMOCTh €ro BBEJCHUS B
KMHETUYECKOE YpaBHEHUE peakuu. JJOCTOMHCTBA M HEJOCTATKY TEOPUH AKTUBHBIX COYAAPECHUM.
MexaHu3M MOHOMOJIEKYJSIpHBIX Tra30oBbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcronkoBaHne NpUYMH M3MEHEHHS IOPSAAKa MOHOMOJEKYJSIPHOM pEakUuuu HpU U3MEHEHUHU
JTaBJICHHUS.

Teopus mepexomnoro cocrosinus (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK).
OcHoBuble nonoxkeHus:t TIIC, kuHernueckas cxema peakuuu. [loBepXHOCTh MOTEHIMAIBHOMN
SHEPIruM, KOOPAMHATA PEaKLMH, NIyTh pPeakuuu. AKTUBUPOBAHHBIM KOMILUIEKC U €r0 CBOWCTBA,
UCTUHHAs dSHeprus aktuBauuu. CKOpOCTh peaklUUu — CKOPOCThb pachaja aKTUBUPOBAHHOIO
KOMILIIEKCa (ckopocThb ero MIPOXOXKIACHUS yepes MOTEHIUATbHBII 6apwep).
KBasurepmonunamuueckass ¢opma ypaBHeHuss TIIC, sHTanmpnus W SHTPONHS aKTUBALUU,
TPAaHCMHUCCUOHHBIA KO3 duuueHt. CBsA3b HHTAIBNUK  akTUBAuU ¢ 3 HEeKTUBHON
(PKCTIEpUMEHTAILHOM ) SHEPTHEH aKTUBALIMH.

7.3. DOTOXUMHUYECKHE U IIEMHbIE PEAKIINU

@DOTOXMMHUYECKHE PEaKIMH, MEPBUYHBIE M BTOPUYHBIE (POTOXUMHUYECKHE ITPOILIECCHI.
@oronucconmanus U (otonuz. Dotoduznueckue (I€3aKTUBAIMOHHBIC) MPOLECCH MPH
MOTJIONICHUH M3MydeHus. 3akoHbl ¢oroxumuu: ['porryca-Ipernepa w Oiinmreitna-1ltapka.
KBantoBelil Beixon. KuHeTHka mporeccoB, MPOUCXOISMIIMX C y4acTueM (HOTOBO3OYKICHHBIX
Mosekyn. Cencubunuzaropsl, CeHcHOuIM3upoBaHHble (HoTOXUMHUECKHE peakiuu. OCHOBHBIE
pasnuuus peakiuil ¢ GOTOXMMHYECKUM W TePMUYECKUM HHHUIMHUpOBaHHEM. DOTOXHMUYECKUE
npoiieccsl B arMmocepe, GOTOCHHTES.

Hennble peakuuu. Ilpumepsl peakiuil, NPOTEKAIOIMKUX [0 LENHOMY MEXaHU3MY.
Oco0eHHOCTH M OCHOBHBIE CTAaJUM LEMHBIX peakiui. MexaHu3mbl 3apoKJIeHUs, pa3BUTUS U
oOpbiBa 1eneil. JIuHeHHBI W KBaJpaTHUYHBIN OOpHIB Iiemeil. 3BeHO Ienu, JUIMHA I[eMNu.
Hepa3BeTBieHHble U pa3BETBICHHbIE ILIENHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX ILIETIHBIX
peakiuii. CTaguu pa3BETBICHHOHN IIEMHON peakiuu. BeposTHOCTH oOpbiBa M pa3BETBICHHS
uenu. Pa3BuTue pa3BETBIEHHBIX IEMHBIX peakUud BO BPEMEHH, CTAl[MOHAPHBIA U
HECTAllMOHAPHBIM pEXUMBbl Te4YeHUs peakiuu. [lpenenbHble SBIEHUS B Pa3BETBIEHHBIX
peakuusx. HwkHMi W BepXHHH mpezenbl BOCIUIAaMEHEHHWS (B3pbiBa) ILEMHOW pEaKIUU.
[TonyocTpoB BocIIIaMEHEHHS.

Paszoen 8. Kamanus

['omoreHHbII U TeTeporeHHbId Karanu3. ABTOKaranu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakuui. BrnusHue kaTtanuszatopa Ha TEPMOAMHAMHMYECKHE M KMHETUYECKHE
XapaKTePUCTUKA  XUMUYECKUX  peakuuid.  CeleKTUBHOCTh  JEHCTBUA  KaTalu3aropa.
KaranuTtnueckass akTUBHOCTb, yJelbHas KaTaJUTHUeCKas aKTUBHOCTb. [ OMOTEHHBIH KaTaius.
CrnuTHBIA U pa3/iefibHbI MEXaHU3Mbl KATAIMTUYECKUX PEAKLUN, SHEPreTUYECKUE TUarpaMmbl
B3aUMOJICHCTBHUS PEareHToB ¢ KatanuzaTopoM. OOmmii u cienuPpuIecKuii KUCIOTHO-OCHOBHBIHN
karanu3. OddekTHBHAsS KOHCTaHTA CKOPOCTH PEaKIUH, KaTalu3UpyeMOH BEIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMU ~ CBOMcTBamMH. KaTanuThyeckue KOHCTAHTBI CKOPOCTH  pEeaKLHUH.
l'eteporennsiii  katanu3. CKOpPOCTh  Ie€TEpPOr€HHO-KATATUTHYECKOM  peakuuu.  Tumbl
reTepOreHHbIX KaTaJu3aTOpoB. 3aKOH JIEHCTBYIOIIMX MoBepxHocTeil. Ponp aacopOuuu B
reTeporeHHoM mpouecce. Kunetnka rereporeHHO-KaTaIuTUYECKUX PEaKINil, HE TMMUTUPYEMbIX
mud¢ysueit. OTpaBieHe KaTaan3aToOpOB.
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4. O0beM yueOHOMH TUCIHNJIMHBI

Beero Cemectp
Bun yue6HO# paboThI >
3E Axkan. 3E Axap. 3E Axap.
q, q. q.
OO6mmast Tpy10€MKOCTh TUCIUTLIAHBI 14 504 7 252 7 252
KonTakTHasi padora — ayaMTOpHbIE 5.34 192 267 96 267 96
3aHATHSA:
Jlexumn 1,78 64 0,89 32 0,89 32
[MpakTnueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JIaboparopusie pabots (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 240 3,33 120 3,33 120
[ToaroroBka k J1abopaTopHBIM padoTaM 102 60 42
KoHTtakTHas camocTosTenbHas pabora 6,66 - 333 - 333 -
CamocTosTebHOE U3yUeHHUE Pa3ieiioB 138 60 78
T CIUATUTHHBI
Buabl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — MpOMEXYTOYHAs 0.8 0.4 0.4
arTecTanus 2 1 1
[ToaroroBka K sK3aMeHY 71,2 35,6 35,6
Bujx nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH
Beero Cemectp
Bun yuebHoi paboTbl >
3E Actp. 3E Actp. 3E Actp.
q, q, q,
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 14 378 7 189 7 189
KonrakTHas padora — ayiuTopHbIe 5.34 144 267 79 267 79
3aHATHS:
Jlexnun 1,78 48 0,89 24 0,89 24
[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
JIaboparopusbie padboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 180 3,33 90 3,33 90
[ToxroroBka k 1a00opaTopHBIM paboTam 76,5 45 31,5
KonTakTHas camocTositensHas paboTa 6,66 - 3.33 - 3.33 -
CaMocTosTeTbHOE U3yUeHUE Pa3/IeioB 1035 45 58.5
JTUCIUTLTAHBI
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTaktHas pabota — mpoMexyTo4Has 0.6 0.3 0.3
aTTecTalus 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH
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AHHOTanus padoyeii MPOrpaMMbl M CUUILTHHBI
«KontonagHass XuMus»

1 Heap DMCHUIVIMHBI — TpUOOpeTeHHe OOydyaromMMucs 0a30BbIX 3HAHUM B 00JaCTH
TEPMOJUHAMHUKN IIOBEPXHOCTHBIX SBICHHA M CBOWCTB JHUCHEPCHBIX CHCTEM M IOJIy4YEHUE
YMEHUI B 4aCTH UCIOJIb30BAaHUS ATUX 3HAHUN IIPU MCCIIEA0BAaHUH, IPOEKTUPOBAHNHN U CO3[aHUU
peabHBIX CUCTEM, SIBJISIOLIMXCS B OOJIBLIIMHCTBE CIy4aeB TUCIIEPCHBIMH.

2 B pe3yabTare n3yyeHus JMCHUILUIMHBI 00y4YaKOMIMIiCS J0/KEeH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIlIK-1.4, OIIK-1.8, OlIK-1.11.
3namo:

- IPU3HAKU OOBEKTOB KOJJIOUTHON XUMHUH U UX KJIaCCU(UKALIUIO.

- OCHOBHBIE IIOHSATHSI M COOTHOUIEHMS TEPMOJMHAMUKHM IIOBEPXHOCTHBIX  SIBIIEHUH
(TepMOAMHAMHUKA IIOBEPXHOCTHOTO CJOs; aAre3us, CMAyuMBaHME U pacTEKaHUE >KUIKOCTEH;
JMCTIEPCHOCTh U TEPMOAMHAMUYECKHE CBOMCTBA TEI; afCcOpOIMs ra30B U MapoB, acopOIus u3
pacTBOpPOB).

- OCHOBHBIE TeopHuH (PU3MIECKOH aIcOpOIUn.

- OCHOBHBIE IMIPEJACTAaBICHUS O CTPOCHUU JIBOMHOIO AJIEKTPUYECKOTO CJOS; MPUPOLY
EKTPOKNHETUYECKOIO TOTEHIINAJIA; OCHOBHBIE dJIEKTPOKMHETUYECKUE SIBJICHMUS.

- ycioBus NpuUMeHUMOCTH 3akoHa Crokca; 3akoH OiHmTeiHa — (CMOIYXOBCKOIO,
TUIICOMETpHUUYECKOe ypaBHeHMe Jlamaca.

- IPUPOJY CEIMMEHTALMOHHON M arperaTuBHOW yCTOWYMBOCTH; OCHOBHBIE CBOMCTBA PACTBOPOB
I[TAB xak nuOQUIBHBIX CcHUCTEM; OCHOBHbIe monoxeHuss Teopuu JJIDO; npuyuHbsl |
0c00EHHOCTH OBICTPON M MENJICHHOW KOAaryislud, KOHIEHTPAIMOHHOW W HEHTpaIn3annOHHON
KOAryJIsILUH.

- TUNBl CTPYKTYp, BO3HHUKAWOIIME B JUCIEPCHBIX CHUCTEMAax, MPUYMHBI U YCJIOBHS HX
00pa3oBaHMsl; KJIACCU(UKALMIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKUM CBOWCTBAM.

Ymems:

- PacCUMTHIBATh MAPAMETPhI, KOTOPBIMH XapaKTEPU3YIOT TUCIIEPCHOCTD.

- TMPOBOJUTH pacCyeTbl C HCIOJIb30BAHUEM OCHOBHBIX COOTHOILUEHUN TEPMOJUHAMUKHU
ITOBEPXHOCTHBIX SIBJICHUM.

- PacCUMUTHIBaTh OCHOBHBIE XapAKTEPUCTUKU TIOPUCTON CTPYKTYPBI.

- paccUMTHIBaTh BEIMUYMHY 3JIEKTPOKMHETHMUECKOIO MOTEHIMAala M0 JaHHBIM 3JEKTPOOCMOca U
anexTpodopesa.

- paccuUMTHIBATh UHTErPAIbHYIO U AUPPEepeHLINaTbHYIO0 KPUBBIE PACIPEICIICHNS YaCTHI] IO
paszMepam.

- paccuMTHIBaTh U aHAIU3UPOBAThH MOTEHIMAIbHbBIE KPUBbIE TAPHOIO B3aMMOAECHCTBHSI YaCTHIL.

- pacCUMTHIBaTh U U3MEPSATH BA3KOCTh AUCIIEPCHBIX CUCTEM.
Bnaoemuv:

- NPEACTABICHUSMU O POJIM IOBEPXHOCTHBIX SIBJICHUM U JUCIEPCHBIX CHCTEM B TEXHHUKE U
IIPUPOJIE.

- METOIaMU U3MEPEHMSI TIOBEPXHOCTHOTO HATSXKEHUS, KPA€BOI'0O yIiia.

- 3HAHUSIMHU O METOJIaX U3MEpPEeHHs aJICOPOIIUH U YJeTbHONU TOBEPXHOCTH.

- 3HaHUSMH 00 YCIIOBUSAX NIPUMEHUMOCTH ypaBHEeHUs | enbpMrosbia — CMOIyXOBCKOTO;

- METOAMH OIIPEAETIEHUS IEKTPOKMHETUYECKOTO TOTEHIINATIA.

- METO/IOM CEIMMEHTAIIMIOHHOTO aHaJIn3a.

- METOJIaMH OIpEeeNICHHs] KPUTHUECKOW KOHIIEHTPAIlUN MULEIITI000pa30BaHus;

- METO/IaMU MCCIIE0OBAHNS KUHETUKH KOAryJIsUH.

- METO/IaMU U3MEPEHUS U aHAIN3a KPUBBIX TEUEHUS.

3 Kparkoe coaep:kanue TUCHUNTUHBI
Pa3zoen 1. [lpeomem u npuznaku 06veKmos KOJLLOUOHOU XUMUU
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KomnonnHasgs xumusi - Hayka O IOBEPXHOCTHBIX SIBICHMSX M JUCIEPCHBIX CHCTEMax.
OcHOBHbIE TOBEPXHOCTHBIEC SIBJICHMS: aare3uss U CMayuBaHUE, KaMWUIIPHOCTb, aacopOIus,
ANEKTPUYECKUE SIBIICHUS HAa IOBEPXHOCTAX U .

OcHOBHbIE TIPU3HAKU JMCIIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTh U JUCIEPCHOCTD;
MOBEPXHOCTHAsI HHEPTrusi; KOJIMYECTBEHHBIE XapaKTepUCTHKH aucrepcHocTH. Kiaccuduxarms
JHMCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JHCIIEPCHOM (has3bl U AUCHEPCUOHHON CpPEebl.
Krnaccudukanus cBoOOTHOAUCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U MO B3aWMOJEHUCTBHUIO
MEXIYy IUCIEPCUOHHOW cpenoil u aucnepcHoil ¢azoil. Poiib MOBEPXHOCTHBIX SIBICHUH U
JUCTIEPCHBIX CUCTEM B IPUPO/JIE, TPOMBILIUIEHHOCTH U, B YaCTHOCTH, XUMUYECKON TEXHOJIOTHH.
Pazoen 2. Tepmoounamuxa nogepxHoCmHulx A6/1eHUL

OOmias xapakTepUCTHUKa IMOBEPXHOCTHOW sHepruu. [loBepxHOCTHas sHeprusi B 0oO0IIEM
ypaBHEHUHU 1-ro u 2-ro Hayaja TepMoAMHAMUKU. [[oBEpXHOCTHOE HATSHKEHHE KaKk Mepa SHEPTruu
I'u66ca mexdaszHol moBepxHOCTU. [loBepXHOCTHOE HATSIKEHUE - XapaKTEPUCTUKA MPHUPOJbI
compukacarouxcs ga3 u ux B3aumoneicTBus. CBOICTBAa MOBEPXHOCTEH MKHUIKUX U TBEPHBIX
Ten. YpaBHenue ['mO0Oca-I'enbmrosbiia st BHYTPEHHEH yIEIbHOH IMOBEPXHOCTHOM SHEPIHH
(MOIHOM MOBEPXHOCTHOM 3HEPIUn). 3aBUCUMOCTh YJHEPIe€TUYECKUX MapaMeTPOB MOBEPXHOCTU OT
temmeparypsl. [Iporeccsl caMonpon3BOILHOTO YMEHBIICHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuust U MoBepXHOCTHOE HaTskeHHe. CBs3b BENMYMHBI aJICOPOLMU C IapaMeTpamu
CHUCTeMBI: HW30TepMa, H3O0MMKHA H H30cTepa aacopOuuu. Metonq wu36siTkoB ['mbOCa.
@dynnameHTanbHOe aacopOunonHoe ypaBHeHue I'm60ca. ['mGOcoBckas amcopOumsi. YacTHOe
BbIpakeHHEe ypaBHeHUs [10OO6ca. IloBepXHOCTHO-aKTHBHBIE M MOBEPXHOCTHO-WUHAKTUBHBIE
BELIECTBA.

Anres3us, cMauyMBaHME M pacTeKaHHWe >KUIKOcTeH. Axaresust u koresus. [lpupoma cuin
Mex(pa3HOTO B3aUMOJICHCTBUSA. YpaBHeHue Jlronpe mns pabotel anresun. CmadWBaHHE U
KkpaeBoil yroi. 3akoH HOura. Cs3p paboThl aare3uu ¢ KpaeBbIM yriiom (ypaBHenue [lrompe-
IOnra). JInodpuneHsie U 1MOGOOHBIE MOBEPXHOCTH. METONBI ONpeneNeHHs] KPaeBbIX YIJIOB.
Brnusinue nmoBepxnocTHo-akTuBHBIX BemlecTB ([IAB) Ha cmaumBanue. Pactekanue xKuakocTei.
Koaddumnment pacrexkanuss mo [Mapxuncy. Ddbdext Mapanronu. MexdaszHoe HaTsKeHUE Ha
IpPaHULE MEXIYy B3aHMHO-HACBHIIIEHHBIMHM >KMJIKOCTSIMH U IpaBwio AHTOHOBa. [IpakTtnueckoe
3HAUEHUE aJIF€3UHU, CMAUNBAHUS U PACTEKAHUS.

JlicniepcHOCTh M TepMojAMHaMHueckue cBoictBa Ten. IIpaBuno ¢a3z I'mbbca u
JUCHEPCHOCTh. BnMsiHMEe KPUBU3HBI MOBEPXHOCTH HAa BHYTpEHHEE NaBjieHHe Tes (ypaBHEHHE
Jlarnaca). IloBepxHOCTHast 3Heprust U paBHOBecHble (Gopmbl Ten. [lpunnun I'm66ca-Kropu.
3akon Bynbda. Kanwmnsgpuole sBineHus (ypaBHeHue JKiopeHa), MX pojib B MpPHUPOJAE H
TEXHOJOTUU.  MeTonbl  ONpelNeleHMsT  MOBEPXHOCTHOIO  HATSDKEHHA.  3aBUCHMOCTH
TEPMOJUHAMHYECKON PpPEaKIIMOHHOW CIOCOOHOCTH OT AMCIEepCHOCTU. YpaBHeHHe KenbBuHA.
BnusiHue nucnepcHOCTH Ha pPacTBOPUMOCTb, KOHCTaHTY PaBHOBECHS XMMHMUYECKOM peakLuw,
TeMIeparypy ga3zoBoro nepexoja.

ITonyyeHue JUCHEpCHBIX cucTeM. MeTobl AucneprupoBanus. Y paBHenue PeOunaepa ams
paboThl UcCHeprupoBaHus. AJCOPOLMOHHOE MOHMXKEeHHE npouHocTH (et Pedbunaepa).
I'omoreHHass U reTeporeHHas KoHAeHcalus. MeracTaOuibHOe cocTosiHue. DHeprus ['u60ca
oOpa3oBaHMsl 3apojbllla HOBOM (a3bl, KpUTHUECKUH paauyc 3apojsima. JIBe craauu
oOpa3zoBanust HOBOH (ha3zpl. CBs3b KMHETHKHM OOpa3oBaHMs HOBOM (ha3bl C IEpECHIIEHUEM.
VYnopaBieHue OUCIEPCHOCTbIO TPU TOMOT€HHOM KOHAeHcauuu. [lpumepsl momydeHHs
JHMCTIEPCHBIX CUCTEM METOJaMH (PU3MUECKON U XUMHUECKOW KOH/IEHCAIINH.

Pa3zoen 3. Adocopdoyuonuvie pasrnosecust

Knaccudpukanus mexanuzmoB ajcopouuu (pusmdeckas amcopOIus, XemocopOouus u
noHooOMeHHas ajgcopouust). [Ipupona agcopOmoHHbIX cril. OCOOEHHOCTH COCTABIISIOMINX CHJI
Ban-nep-Baanbca (OpHEeHTallMOHHBIX, WHAYKIMOHHBIX M JUCIEPCHOHHBIX) MPU aJCOPOIHH.
VYpaBHeHHe A7 TOTEHIMAIbHOW SHEPTUN B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.
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AncopOnus ra3oB W MapoB Ha OJHOPOIHOW MOBEPXHOCTU. 3akoH ['eHpu. YpaBHeHHe
M30T€PMbl MOHOMOJICKYJIApHOUM aacopoumu Jlenrmiopa u ero ananus. OnpeneneHre KOHCTaHT
3TOrO ypaBHeHUs (uHEeHHas popMma ypaBHeHUs Jlenrmiopa). YpaBuenue ®peiinanuxa. Teopus
MOJTMMOJIEKYJISIpHOM azcopOimu bpynayaspa, Ommera, Temnepa (bOT), ypaBHeHHE H30TEpMBI
ancopbumu, ero ananu3. Jlunedinas ¢opma ypaBHenus bBOT u pacyer ero KOHCTaHT.
Onpenenenue yneabHOM NOBEpXHOCTH MeTooM bBOT.

AJicopO1us ra3oB M 11apoB Ha MOPUCTBIX Marepuanax. KoanuecTBeHHbIE XapaKTEPUCTUKU
HNOPUCTBIX MarepuanoB. [lopuctblie Tena KOPIYCKYJISPHOM, KPUCTAIJIMYECKOM U IyOuaToi
CTPYKTYpBbI, MeToAbl Ux nonydeHus. Knaccupukanus mop no J[yOMHHHY U ee B3aWMOCBS3b C
TEOPUSAMHU aJCOPOLUH.

Teopus KanmuUIIPHON KOHIEHCAUMK. KannusipHO-KOHIEHCAallMOHHBIN TrucTepe3uc. Pacyer
MHTETpaIbHON 1 AuddepeHnnanbHOM KPUBBIX paclpeienenus o0beMa 1mop Mo pa3Mepam.

OcobeHHocTn ancopOUMM Ha MHUKPOMOPHUCTHIX Marepuaiax. I[loTeHunumanbHas Teopus
[lonsHn.  AJNCOpOLMOHHBIM  MOTEHUMAl.  XapakTepUCTUYecKas  KpuBas  aACcOpOLMH.
TemmnepatypHasi ”HBapUAHTHOCTh U apPUHHOCTH XapaKTEPUCTUUECKUX KPHUBBIX. OO0OIIEHHOE
ypaBHeHHe Teopuu JlyOmHMHA OOBEMHOro 3aIllOJHEHHs MHUKPOIOpP, YacTHbIE clIydau 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PagymkeBuua). AjcopOums ra3oB W MapoB B XMMHYECKON
TEXHOJIOTUH.

AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BeulecTB. BiusHue ctpoenuss moinekyn [IAB nHa
IIOBEPXHOCTHYIO ~aKTHUBHOCTb, mHpaBuwio Jlokno-Tpaybe. 3aBHCHMOCTb IOBEPXHOCTHOI'O
HATsDKEHHUSI OT COCTaBa pacTBOpa MpH COOMIOACHWM 3akoHa I'eHpu um ypaBHeHHs JleHrMropa.
VpaBuenne IlumkoBckoro. YpaBHEHUS  COCTOSHMSL — ra3000pa3HbIX  MOBEPXHOCTHBIX
(amcopOIMOHHBIX) TUICHOK. THIBI TOBEPXHOCTHBIX IUIGHOK M OIPEIEIICHUE MX XapaKTEPUCTHK.
Becel Jlenrmiopa. @akTopsbl, ONpeesisone arperaTHoe COCTOSIHUE aJCOPOLIMOHHBIX IICHOK.
Omnpenenenne CTpoeHUs aICOPOIIMOHHOTO CJI0s U pa3mMepoB MoseKky [TAB.

Pasoen 4. Onexmpuueckue aenenus Ha nogepxnocmu

JBoiinoit snextpuueckuit cioit (A3C), mexanuszmel obpazoBanusi J[OC. CooTHOIIEHHS
MEX/1y 3JEKTPUYECKUM MOTEHIIMAIOM U TIOBEPXHOCTHBIM HaTsKeHUEM (ypaBHeHUs JlummMmana).
DNEeKTpOKANMIUISIPHBIE KPUBBIE U onpezeneHue napametpoB JI3C 1o 3TuM KpUBBIM.

O6mme npencrasnenust o Teopusix crpoenust JIIC. Teopus ['yu — Uenmena. YpaBHeHHE
ITyaccona-bonbimana ans auddysnoit yactu JI9C u ero pemenue. TonmuHa 1ugdy3HOro cinos
Y BJIMSIHUE Ha HEE PA3NUYHBIX (DakTOpoB. [[BOHON snexkTpuueckuid cioit mo teopun IlltepHa,
nepesapsiika nosepxHoctu. [Ipumepsr o6pazoBanus JI3C. Munesisl U UX CTpOSHHE.

Yerblpe BUJa D3JIEKTPOKHMHETUYECKUX SIBICHUN. OJNEKTPOKMHETUYECKHM IOTEHIHMATl |
BIMSIHME Ha HEro pa3iMyHbIX (akTopoB. YpaBHeHue I'enbmronpra-CMOITyXOBCKOTO st
CKOPOCTH I€peHoca IpU 3JIeKTpoocMoce U 3ekTpodopese. DHPeKTsl, HE yUUThIBAEMbIE 3TUM
ypaBHEHHEM  (IIOBEpXHOCTHAs  MPOBOAMMOCTb,  BJIEKTPOPOPETUUYECKOE  TOPMOXKEHHUE,
penakcannoHHbI 3¢ dekxT). [IpakTrueckoe NCIoIb30BaHUE YIEKTPOKUHETUYECKUX SIBJICHUH.
Pasoen 5. Kunemuueckue ceoticmea oucnepcHulx cucmem

OCHOBBI CEIUMEHTALIMOHHOrO aHanu3a. CBsI3b CKOPOCTU OCAXJIEHUS YacTUL € HX
pasmepoM.  YcioBus  cobmogeHus  3akoHa  Crokca.  CeAMMEHTAllMOHHBIA  aHAIU3
nonuaucnepcHelx cucteM. KpuBas ceaumenrtauuu. KpuBble pacmpeneneHuss 4YacTHI[ IO
paauycam. DKCIIEpUMEHTAJIbHbIE METO/IbI B CEAUMEHTALIMOHHOM aHAJIM3E.

MonekynspHo-KUHETHUECKass Tpupona OpoyHOBCKOTO JBHKeHUs. CBA3b  MEXIy
CPeAHEKBaIPAaTUYHBIM CIIBUTOM 4YacTHI M Koddduuumenrom auddysun (3akoH ifHmTelHa-
CMonyxoBcKOro). OKCIepUMEHTalbHasi TMpoBepka 3akoHa OifHIITelHa-CMOIYyXOBCKOTO.
CrenctBust U3 TeOpuM OPOYHOBCKOTO JABHIKEHHSL.

CenumeHTaniMOHHO-TU( G Y3MOHHOE paBHOBecHE, TUIICOMETPUYECKUN 3aKOH.
CenuMmeHTallMOHHAs YCTOMUMBOCTD TUCHIEPCHBIX CUCTEM.

Pasoen 6. Aepecamusnasn ycmouiuusocme u koa2yasayus OUCNEPCHLIX CUCTEM

OOme BOMpoOChl  YCTOWYMBOCTH  JUCHEPCHbIX cucTeM. CeluMEHTAalMOHHAs U

arperaTMBHasl yCTOMYMBOCTH cucTeM. JInodunbHbie u THo(oOHbIE CUCTEMBI: CAMOIPOU3BOILHOE
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oOpazoBaHHe OJHMX W HEOOXOJUMOCTh CTabmim3anuu Apyrux. Kputepuii TUO(UILHOCTH
cucreM 1o Pebunnepy-1lykuny.

JInopuneueie nucnepcHble cucteMbl. Kiaccupukamus u  oOmas XapakTepUCTHKA
MMOBEPXHOCTHO-AKTUBHBIX BEIIECTB. TepMOJMHAMUKA M MEXaHU3M MHUIEITI000pa30BaHusl.
Crpoenne munemnn ITAB. Comobunu3zanms. OCHOBHbBIE (PAaKTOPHI, BIUSIOUIME Ha KPUTHUECKYIO
KOHIIeHTpauuo MuieiiooopasoBanus (KKM). Mertonbr ompenenenus KKM. Ilpumenenue
ITAB.

JInoobusle gucnepcHble cucTeMbl. DaKTOPbl YCTOWYMBOCTU JHO(POOHBIX CHUCTEM.
Bbrictpast u memienHas koarymsinus. Kuneruka koarymsinuu no CmonyxoBckomy. Onpeznenenue
CKOPOCTH M BPEMEHU MOJOBUHHOW KOAryysiui. 3aBUCUMOCTb YHMCJIa YACTHI] PA3HOTO MOpsaKa
OT BPEMEHH.

OcHoBHble TmONOKeHUsT Teopuw [epsruna, Jlanmay, ®epses, OnepOeka (IJIDO).
PacknuHuBaromee  JaBlieHHE W €r0  COCTaBISAIOLIME. OHEPrus  3AJIEKTPOCTaTHUECKOTO
OTTaJKWBAaHUS MpPHU B3aUMOJCHCTBUHU CJIAa003apsKEHHBIX IMOBepXHOCTe. CHIIbI U 3IHEprus
nputsbkenus. OOmiee ypaBHEHHE [UIs SHEPrHMM  B3aHMMOACWUCTBHUS JUCHEPCHBIX YACTHIL.
[ToTeHnunanbHble KpUBBIE B3aMMOACHCTBHSI YaCTUI[ B MOHOCTAOMIM3HPOBAHHBIX IHCIIEPCHBIX
cucremax. lloreHnmanpHBII Oapbep M €ro 3aBUCHMOCTb OT TOJNIIMHBI au(dy3HOTO CIinos.
Koarymsiiist B mepBoM M BTOpOM MHHMMYyMax. HelTpanu3anuoHHas ¥ KOHILIEHTPAallMOHHAs
koarymsauusi. [lopor Obictpoit koarymsaumu. IlpaBuwno [lyneue-I'apau. 3axon [lepsaruna.
Crabwiu3anusi TUCHEPCHBIX CUCTEM BBICOKOMOJNEKyNsapHbiMU coenuHeHusiMu (BMC) u ITAB.
MeToapl OYMCTKH TPOMBINUICHHBIX ¥ OBITOBBIX CTOKOB, OCHOBAaHHBIC Ha W3MEHEHUU
arperaTuBHOMN M CEIUMEHTAIIMOHHON YCTOMYMBOCTH AUCIIEPCHBIX CUCTEM.

Pazoen 1. Cmpykmypoobpazosanue u cmpyKmypHO-mexaHuieckue ceoucmea OUCNnepCcHulx
cucmem

Tunsl  cTpykTyp, 0Opa3yroluxcsi B arperaTUBHO-yCTOMYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cucTtemMax. JKHIKOKPUCTAIIIMYECKOE COCTOSHHME arperaTuBHO-
YCTOMYMBBIX JUCIIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMUYUBBIX (JTMO(POOHBIX)
JUCIIEPCHBIX CHCTeMax. B3anMOCBsA3b MEXy BHJIOM NOTEHIUAIBbHON KPUBOW B3aMMOJIECHCTBUS
gactull (o teopun JIPO) u THIOM BO3HUKAIOUIMX CTPYKTYp. KoaryasiuoHHO-THKCOTPOITHBIE
U KOHJICHCAIIMOHHO-KPUCTAJUIM3alMOHHbIE CTPYKTYpbl. [lepexox ogHuX CTPYKTyp B Jpyrue.
Teopust cTpykTypooOpazoBaHus ((U3MKO-XMMHUYECKass MEXaHHWKa) KaK OCHOBA IOJyYCHMs
HOBBIX MaT€pHaJIOB.

Peonornuecknii Meton uccieqOBaHMWs IUCHEPCHBIX cucTeM. OCHOBHBIE TIOHATHS U
HJealbHbIE 3aKOHBl PEOJIOTMH. MOJAEINpOBaHUE PpEOJOTMYECKUX CBOMCTB Teil. Monens
Makcaemina, monens KensBuna-®oiirra, Mmoaeinb buarama.

Knaccudpukanus IuCHEpCHBIX CUCTEM IO CTPYKTYPHO-MEXaHWYECKHMM CBOMCTBaM.
HplOTOHOBCKME M HEHBIOTOHOBCKHE JKUAKOCTH. llceBmormacthueckne M JHUIATaHTHbBIE
KHUJKOCTU U TBEpA0OOpa3Hble Tena. BA3KOCTh JKUIKHUX arperaTiBHO YCTOMYMBBIX JWCIEPCHBIX
cucreM. YpaBHeHus OuHmrenHa, [llraynunrepa, Mapka-Kyna-XayBunka. Peonorudeckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJKOOOPA3HBIX U TBEPA0OOPA3HBIX CHCTEM.

8. 3aknrouenue

[loBepXHOCTHBIE SIBIEHHWS W JHACIEPCHBIE CHCTEMBI B XMMHYECKOM TEXHOJIOTHH.
KomnonnHas xuMus 1 oxpaHa OKpyKaroled Cpeibl.

OO11ee KOJIMYECTBO pa3/iesoB - 8.

4 O0beM yueOHOM THCIUMILTHHBI
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O0beM TMCUMILUINHBI
Buj yueOHoii padoThl Axan, | Acip.
3E
y. y.

OO01ast TPy10€eMKOCTb M CIUILIAHBI 5 180 135
KonTakTHast padoTa — ayiuTOpHbIE 3aHATHS: 1,79 64,4 48,3
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0 0 0
JIaboparopusie pabots (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KonrtakTHas camocrositenbHast pabora - -
CaMocCTosTeTbHOS H3yUEHUE PA3/IeIIOB JUCIUILTUHBI (TIOrOTOBKA 2,22 80 60
K 1a00paTopHBIM paboTam)
Bun konTpoJs:
9K3aMeH 1,0 36 27
KonrtaktHas paboTa — mpoMeKyTOUHas aTTECTAIUS 10 0,4 0,3
[ToaroroBka K SK3aMeHY. ' 35,6 26,7
Bujg nTOroBoro KOHTpoOJIs: JK3aMeH

AHHoOTanus padoyeil MporpaMMbl JHCHUILIHHBI «MaTeMaTHKa»

1. I_[e.m, AUCHMUIIJIMHBI - (l)OpMI/IpOBaHI/Ie Yy CTYACHTOB CHUCTEMbI OCHOBHBIX HOHHTHﬁ,

HCIIOJIB3YCMBIX JId ITOCTPOCHUA BaXHEHUIIINX MaTEeMaTUYCCKUX MOIIGJIGﬁ n MaAaTeMaTH4YCCKUX
MCTOOOB AJId OIIMCAHUA PA3JIMYHbIX XUMHUKO-TCXHOJIOIHYCCKUX IMTPOICCCOB.

2. B pe3yabTare u3yueHus JMCUUIIMHBI 00y4AIOUIUICS TOJIKEH:
Obaadoams cleayOMUMU KOMIETCHIIMSIMA U UHANKATOPAMH UX JTOCTHKEHUS:
OIIK-2.1, OIIK-2.5, OTIK-2.9.
3nams:
OCHOBBI TU(DPEPEHIINATBHOTO U UHTETPATHLHOTO
ucuucineHus, 1M pepeHnuanbHbIX ypaBHEHUN
MaTEMaTHYECKHE TEOPUHU U METO/BI, JIEXKAIUe B OCHOBE IOCTPOCHUS MaTEMaTHUYECKUX
MOJIENEH;
OCHOBBI TPUMEHEHUSI MaTEMaTHUYECKUX MOJIENEH U METOIOB.

Ymems:

BBIOMPATh MaTeMaTUYECKHE METObI, IPUTOJIHbIE [T PELIEeHNs] KOHKPETHOH 33/1a4H;
UCMOJIb30BAaTh MAaTEeMAaTUYECKUE MOHSATHUS, METOABI M MOJENN S ONUCAHUS Pa3TUYHBIX
MIPOLIECCOB;

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIeKAIle B OCHOBE
KOHKPETHBIX MTPOIECCOB;
WCTIOJIb30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00padOTKY TaHHBIX;
MPUMEHTh MaTeMaTUYeCKUe 3HaHUS Ha MEKIUCLIUIUIMHAPHOM YPOBHE.
Braoemw:
OCHOBaMHU (pyHITaMEHTAIBHBIX MAaTEeMAaTHYECKUX TEOPUN M HABBIKAMHU HCIIOJIb30BaHUS
MaTeMaTHYECKOTO armnapara,
METOAAaMHU CTaTUCTUYECKON 00paboTKN HH(OpMAIIH.

3. KpaTkoe coaep:kaHue U CHUUILIMHBI
CEMECTP
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Bseoenue. Tlpenmer u Meroabl MaTemaTtukud. ONUCaHHWE OCHOBHBIX pa3/eloB Kypca.
CrpykTypa Kypca 1 IpaBujia peUTUHIOBOM CUCTEMBI.

Pazoen 1. Dnemenmor ancebpoi

UucnoBble MHOXeECTBA, KoMmIuiekcHbie uncna. Onpenenurenu 11 u Il nopsigkos. Bekropsi:
OCHOBHBIC TOHSTHS, CKAJISPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEJCHHUS BEKTOPOB.
AHanmuTHyeckas reoOMeTpHUs: NpsMas Ha IUIOCKOCTH, KpuBble Il mopsnka. Marpuubl: nelcTBus
HaJl MaTpHUIlaMu, IIpUBEJICHHE K CTylleHYaToMy BUay U BUIy ['aycca. Panr matpunsl. O6paTHast
matpuna. Teopema Kponekepa-Kamemnu. Pemenue cucreM NTHHEHHBIX —anreOpanmyecKux
ypaBHeHHH. CoOcTBeHHBbIE uKciia U BeKTopbl. KBagpaTuunblie (OpMBI.

Pazoen 2. @ynkyus oornoii nepemennoii. Ilpeden pynxyuu. Henpepoisnocmo hynkyuu

Oynkuusa. CrnocoObl 3aaanus GyHkuuu. DnemeHtapHble ¢yHkuuu. Ilpenen dynxuuu B
touke. OpnHOocTOpoHHHME mpenensl. llpemensl Ha OeckoHeuHOCTH. beckoHeUuHO Maibie |
O0eckoHeuHO OoupIIMe (PYHKIMH, UX CBOMCTBA U B3aUMOCBs3b. OCHOBHBIE TEOPEMBI O Ipeeliax.
IlepBblif M BTOpOW 3aMedaresbHbIE Mpenensl. HempepblBHOCT (GYHKIMHM B TOYKE M Ha
npomexxyTke. CBoiicTBa ()yHKIMH, HENIPEPBIBHBIX HA OTpe3Kax. TOUYKM pa3pbiBa PYHKLUUHU U UX
KJIacCU(pUKaLUs.

Paszoen 3. Jlughghepenyuanvroe ucuucnenue gpynkyuu 00HoU nepemeHHoU

[IponsBomHass (GyHKIHH, €€ TECOMETPHUYCCKHA W MEXaHHYECKUH CMBICI. Y paBHCHHS
KacaTenbHOM M HopManu. IlpaBuna auddepenunpoBanus. Tabauma OCHOBHBIX MPOU3BOIHBIX.
HuddeperuupyemMocTs (GYHKIMU: OINpENeIeHNuEe, TEOPEMBbl O CBS3M HENPEPBIBHOCTH U
muddepeHupyeMocT  (QYHKIIMM © € CyIIecTBOBaHHWEM mpous3BoaHoi. [luddepenmman
¢byHkuuu: omnpezneneHue, cBoiictBa. [IpomsBomHas cinoxHON (yHKIEH. OCHOBHBIE TEOPEMBI
muddepenumanbHoro ucuucinenus: Poms, Jlarpanxka, Kommu. ITpaBuno Jlonurans (packpbiTue
HeompeneneHHocte).  [Ipow3BomHble  BBICHIMX — MOPSAAKOB. MOHOTOHHOCTh  (DYHKIHWU:
oIpeJieieHue, HeoOXOIUMble U JOCTaTOYHBIE YCIOBHUS. DKCTpeMyM (YHKIUH: OINpe/eleHue,
HEOOXOAMMBIC U JIOCTaTOYHBIC YCIOBHUS. BBIMYKIIOCTh, BOTHYTOCTh M TOYKH Ieperuda rpaduka
(GyHKUIMU: OIpesiesieHusl, HeOOXOAUMbIE U JIOCTaTOYHbIE YCIOBUS MX cyliecTBoBaHus. OOmias
cXeMa UccieIoBaHus QYHKIHI, TOCTPOEHHE UX TPAPHUKOB.

Pa3zoen 4. Humeepanvroe ucuucienue pyukyuy 0OHOU nepemerHoul

[lepBooOpa3znas ¢yukius. HeompeneneHHbld uHTErpaqm W ero cpoicTBa. Tabmuna
OCHOBHBIX MHTETpajioB. MeTO bl MHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO
MIOJICTAHOBKH, HMHTETPUPOBAaHME I10 YACTSIM, MWHTETPUPOBAHUE pPALMOHAIBHBIX JpoOeH,
UHTETPUPOBAHUE  HEKOTOPHIX  UPPALMOHAIBHBIX U  TPUTOHOMETPUYECKUX  (DYHKIUH.
OnpeneneHHblil UHTErpa, €ro reOMETPUYECKHl CMBICI, €ro CBOMCTBa. Teopema o0 cpeaHeM
3HaueHuu. ®opmyna HeroTona-JIeliOHuna. 3aMeHa nepeMeHHON U MHTErPUPOBAHKE 110 YaCTSAM B
OIpeJIeIEeHHOM MHTerpase. Boruncienue miomanei miockux Guryp u o00beMoB Tell BpalLeHUs ¢
MIOMOLUIBIO OIpe/eeHHOro uHTerpaia. HecoOCTBeHHbIE MHTErpajbl: ONpeAeseHUs, CBOMCTBA,
METO/Ibl BBIYUCIICHUS.

CEMECTP

Pa3zoen 5. /lugpgpepenyuanvroe ucuucirenue ynkyutl HeCKOIbKUX NEPEMEHHbIX

OyHKIMM ABYX M Ooyiee MEpEeMEHHBIX: OIpeaesieHHe, 00JacTb OmpeseneHus, 00JacTb
CYLIECTBOBAHMSI, T€OMETpUYECKash HUHTEpHpeTanus, JUHUM YpPOBHS, U IMOBEPXHOCTH YpPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIE MPOU3BOAHbIE (Ha pUMepe (GYHKIUHU JIBYX IMEPEMEHHBIX).
HuddepenuupyeMoctb  (QyHKUIMM:  ompeieneHue, CBsI3b  auddepeHupyemMoctd  C
HENPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YACTHBIX IPOMU3BOAHBIX. JlocTaTouHble yCiIoOBHS
mudpdepenuupyemoct  GyHkuuu. uddepeHuupyeMocTb  CI0XKHOW  (QYHKIMHM, TOJHAs
npousBoaHas. Juddepenuman QyHKIUMM ABYX MEPEMEHHBIX, €ro HHBapUaHTHOCTb.
HuddepenunpoBanre (QyHKIMM OAHOM W JABYX IEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
npou3BoHbIe U AuddepeHnransl BhICIIMX MOPSAKOB. Teopema O pPaBEHCTBE CMELIAHHBIX
MPOM3BOJIHBIX (A7 (QYHKIMM JBYX TMEpEMEHHBIX). AHAJIUTUYECKHH NpHU3HAK IOJIHOTO
middepennmana. [IponszBoaHas 1Mo HamnpaBJIEHUIO: ONpeaeeHue, GopMysa A €€ BEIYUCICHHS.
I'paguent u ero cBoiicTBa. DKCTpeMyMbl QYHKIUU ABYX NMEPEMEHHBIX: ONPEIEICHNUS,
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HEO0X0/MMOE M JIOCTaTOYHOE YCJIOBHS CYIIECTBOBAHHUS SKCTPEMyMa. Y CIOBHBIM 3KCTPEMYyM:
orpezieNieHue, METOAbl HAXOKIEHHUS TOYEK YCJIOBHOIO 3KCTpeMyMa (MpsIMOM METOA M METOJ
MHOXUTener Jlarpamka). Haubonbiiee n HanMeHplee 3Ha4eHUs] QYHKIMU BYX NEPEMEHHBIX B
3aMKHYTOM 00J1aCTH.

Pa3zoen 6. Kpamuvie unmezpanoi

JIBOWHOW HHTErpall: OIpENEIEHUE, TIEOMETPUUYECKUN CMBICI, CBOMcTBa. Teopema o
CpPEIHEM 3HAY€HUU JIBOWHOIO HMHTErpaia. BpluncieHne IBOWHOrO HMHTErpaia B JEKAPTOBOM
CUCTEME KOOpAMHAT. BpluncieHue ABOWHOIO HHTETpaja B IOJAPHOM CHUCTEME KOOPJAUHAT.
HNuterpan Diinepa - Ilyaccona. IlpuiiokeHusi NBOMHOIO HWHTErpajia: BBIYMCICHUE IUIOIIAAN
IUIOCKOM 001acTH, 00beMa HIMIMHAPUIECKOTO TeJa, TUIOIMAIHN MOBEPXHOCTH, MACChI IUTACTUHKY C
3aIaHHOM  IUIOTHOCTBIO, KOOPJMHAT IIEHTPA TSKECTU IUIACTUHKU. TpOMHOM WHTErpai:
ornpenaeneHue, GU3MUECKUN U TeOMETPUIECCKHII CMBICH, CBOMCTBA, TEOpPEMa O CPEIHEM 3HAYCHUU
TPOMHOro MHTErpana. Beruncienre TpOMHOrO MHTErpajla B AEKapTOBOM CUCTEME KOOPAHMHAT, B
MWINHAPUYECKUX U CcPepuuecKkux KoopauHaTax. [IpuiioskeHHs TPOHHOrO HMHTErpaa:
BbIUHCIICHHE 00bEMa, MacChl Tejla C 3aJJaHHOM IJIOTHOCTHIO, KOOPJIMHAT LIEHTPa TAXKECTH TeJa.

Pa3zoen 1. Kpusonunetinvle u nogepxHocmHule unmezpaisl
KpuBonuHelHbIii WHTErpad MO KOOpAWHATaM: oIpeaencHue, (pU3NYECKHil CMBICI, CBONCTBA.
Boruncnenne kpuBonuHenHoro uHrerpana. ®opmyna ayis  BBIUMCIEHHS PabOTBl  MpHU
MepeMEelIeHUU MaTepualbHOM TOYKH B CUIIOBOM T10JIE€ BIOJIb HEKOTOporo mytu. @opmyna ['puna
JUIs. BBIYMCIICHUS KPUBOJMHEHHOrO0 HHTErpajga I0 3aMKHYTOMY KOHTYypy. HesaBucumocthb
KPUBOJIMHEHHOTO MHTETpajia OT IMMyTH MHTETPUPOBAHUS: HEOOXOIMMOE M JIOCTATOYHOE YCIIOBHE
HE3aBUCHMOCTH, KPUTEPH HE3aBUCHUMOCTH. [loTeHIIManbpHOE 1M0Jie, MOTeHIUAIbHAS (QYHKIUS U
€€ BbIYMCIICHHE. BblUMClIeHHEe KpPUBOJIMHEHHOTO HWHTErpajia, HE 3aBUCSLIET0 OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN HHTErpa: onpeaeneHue, (GU3nUecKuil CMbICI, BBIYUCIEHUE B
NeKapToBOil cucteme koopauHat. Teopema ['aycca-Octporpanckoro. @opmyna Crokca.

CEMECTP

Pasoen 8. Jlugppepenyuanvrvle ypasnenus nepsoco nopaoka

JudpdepeHnnanbHble  ypaBHEHUs:  OINpEAeNeHUE, TMOpSAOK, pelleHHe, Teopema
CYIIECTBOBaHUS U €IUHCTBEHHOCTH peuieHus. 3anada Kommu. J[uddepennnanbubie ypaBHEHHs C
pazfengiomuMuca nepeMeHHbIMU. OJIHOpOJHbBIE YpaBHEHMsI |-To mopsiaka: omnpeaencHue U
MeToA pemieHus. JIuHeiiHble ypaBHeHUs |-To mopsaka: ompeAereHHe W METOJ| PELICHHUS.
VYpaBHenust bepuynnu: onpenenenue u Meron pemieHus. JuddepeHuuanbHble ypaBHEHUS B
NOJHBIX U depeHIanax: onpeneleHue U MeToj pemeHus. VHTerpupyommi MHOXHUTENb:
onpejeNieHue, CBEACHME K YPaBHEHHMIO B MOJHBIX Jud@epeHnnasax ¢ HOMOIIbIO
MHTETPUPYIOLIETO MHOXKHUTEIS.

Pa3zoen 9. /lughghepenyuanvuvie ypasnenus smopozo nopsoxa
Juddepenunanbable ypaBHEHUS] BTOPOTO MOPsAKa, JOMyCKaroIue NOHWKEHNE MopsiIKa.

Jluneiinble nuddepeHIranbHble YypaBHEHUS! BTOPOrO MOPSAKA: ONpeleleHHue, OJHOPOJHBIE U
HEOAHOPOJHbIE JIMHEWHblE ypaBHeHUs. CBoiicTBa peuieHud. JIuHelHas HE3aBUCUMOCTh
¢ysakuii. Onpenenutens BpoHckoro u ero coiictBa. Teopembl 0 CTPYKType OOLIUX pelieHui
JMHEWHBIX OJHOPOJHBIX U JTMHEWHBIX HEOJHOPOAHBIX NU(p(PepeHIHATBHBIX YPAaBHEHUN BTOPOTO
nopsiaka. yHaameHTanbpHas CHCTEMa PEIICHUH JTHHEWHOTO OJTHOPOIHOTO I depeHITnaIbHOTO
ypaBHEHHs BTOPOTo nopsiaka. JIuneinsie onHopoaHble AuddepeHnnanbHble ypaBHEHHsI BTOPOTO
MOpSAJIKa C MOCTOSTHHBIMU Ko3(uiMeHTaMu: mMetoa Dujepa JUisl pelieHus dTUX ypaBHEHHIl.
JIuneitHble HEOAHOPOAHbIE U (DepeHInaIbHbIE YPAaBHEHUS BTOPOTO HMOPSJIKA C MOCTOSITHHBIMU
KoahduLMeHTaMi: METOJ] MOoJA00pa YaCTHOIO PEIIEHUs ITOr0 YpaBHEHHS C MPaBOW YacThiO
CHEIMAJbHOTO BHJA W METOJ Bapualuu IPOU3BOJBHBIX IOCTOSHHBIX. JIMHENHbIE
muddepeHnanbHble ypaBHEHUSI N-TO TMOpsIKa: CBOMCTBA pELIECHHI, TEOPEMBbI O CTPYKTYype
o01iero pemeHusi. AJTOPUTM MOCTPOEHUS OOIIEro perieHust JuHelHoro auddepeHnnanbHoro
ypaBHEHHUsI N-TO MOPsiIKa C MOCTOSHHBIMU K03 puiineHTamu.

Pa3zoen 10. Cucmemst oughghepenyuanvHvix ypasrenui
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Cucrempl JHEHHBIX JU(d(EepeHIMATBHBIX YpaBHEHUH MEPBOTO MOPSAKA, PpEHICHHE
METOJIOM HCKIoueHus. CucteMbl TUHEHHBIX nudepeHnanbHbIX YpaBHEHUH TEPBOTo MOPsIIKa,
METOJI BapHall¥ MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMbI JIMHEHHBIX OJHOPOJHBIX YpaBHEHUU
MEPBOr0 MOpsAKAa C MOCTOSHHBIMH Kodpduiuenramu, meron Oinepa. CucTemMbl JTHUHEHHBIX
HEOTHOPOAHBIX TU(PEPCHIIMATHHBIX YPABHEHHUH ¢ TOCTOSHHBIMU KOA(DUITUCHTAMH.

Pazoen 11. Yucnosvle u gpynxyuonanrvhvie psovi

UucnoBble psbl: OCHOBHBIE IOHSTHUS, CXOAMMOCTH psna. HeoOxomumblil mpu3HaK
cxoguMmoctu psga. CBoiicTBa CXOASIIUXCS psAnoB. JlocTaTOYHBIE NPHU3HAKK CXOJAUMOCTH
3HAKOTIOJIOKUTENBHBIX PS/IOB: MHTErpajbHbIA npu3Hak Kolu; mpusHaku cpaBHEHUs PSIOB;
npu3Hak [lamamOepa; pagukanbabiil npusHak Komm. Psbr [upuxie. 3Hakodepeyonuics ps:
onpezaenenue, npusHak JlelOHuna. AOCONIOTHAS M YCIOBHAs CXOAMMOCTh 3HAKOIIEPEMEHHbIX

psanoB. @yHKUMOHANbHbBIE psAbl. CIENEHHBIE PsAbL: ONpeAeiacHue, Teopema AOens, UHTEpBal
CXOMMOCTH, paanyc cxoauMocTH. CBOMCTBa CTENEHHBIX psAnoB. Panel Teitopa u Malﬂ]mﬂagaio

OIpE/IeICHHE, YCIOBHs CXOauMocTH psina Teiinopa k uexoamoi dynkuuu. Jlemma o —

s VXER, JlocTaTouHble yciaoBHs cxoauMmocTu psiaa Telnopa. ANropuTM pasinoxKeHHs
dynkuuu B pax Makiopena. OcHOBHbIE pasioxkenus QyHkuuit: ¢f  SINX COSX In(1+ x)1

(l + X) , arctgx . arcsinx g psaa Maknopena. Pasnoxxenue ¢ynkuuit B psg Teitnopa ¢ momMoribo

OCHOBHBIX pa3yiokeHui. [IpuMeHeHHe CTeneHHbIX pSAAOB: MPHUOIMKEHHbIE BBIYHUCICHMUS,
npubImKeHHoe pemenne auddepeHnnanbHbIX ypaBHEHHUH.
CEMECTP

Pazoen 12. Teopus eeposmuocmeii. Cryuatinvie 8euyuHbl U UX 3aKOHbL PACHPEOeleHUs

[Mpenmer Teopum BeposTHOcTeH. CirydaliHble COOBITHS. [IpPOTHBOIIOIIOKHBIE COOBITHS.
HezaBucumble coObiTusa. OtHocuTenbHas dactora. Kiaccuueckoe U reoMeTpuyeckoe
OIpEe/IC/ICHUE BEPOSITHOCTU. OJIEMEHTapHas Teopusi BepOATHOCTEW. MeToibl BBIUMCIECHUS
BeposiTHocTe.  IIpoctpancTBo  snmemeHTapHbIX — coObiTuil.  Kilaccuueckoe — omnpenenenue
BEPOSITHOCTH.  AnreOpa  COOBITMH: TEOpEeMBI O  BEPOSTHOCTH CYMMBI  COOBITHH,
IIPOTHBOIOJIOKHBIX COOBITHH, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromMx
MOJIHYIO IpyHny. AKCHOMAaTUYECKOE olpeziesieHne BeposITHOCTH. CTaTUCTHUECKOE ONpeieieHHe
BEPOSITHOCTH. Y CIIOBHAsl BEPOSATHOCTb. T€OpPEMBI O BEPOSITHOCTH INPOU3BEIECHHUS 3aBUCHUMBIX U
He3aBUCUMBIX coObITHH. [lonmHas BepositHOCTh. [loBTOpHBIE McnbITaHusl. Dopmyna bepuymu.
JlokanpHas ¥ uHTErpanpHas TreopeMbl Myaspa-Jlannaca. @opmyia Ilyaccona.

[lonsaTre cnyyallHOM BenWYMHBL. J[MCKPETHBIE M HENPEPHIBHBIE CIIy4alHbIC BEIMYUHBI.
3aKkoH pacnpezeneHus ciydailHoW BennuuHbl. OYHKIUS pacnpeesieHns, ee CBOicTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENpepbIBHOM CIIy4ailHOM BEIMYMHBI (IJIOTHOCTH BEPOATHOCTH).
@opMyna g BEpPOATHOCTH IIONAJAHUS HENPEPBIBHOM CIIy4alHOW BEIWYMHBI B JAHHBIN
WHTEpBaJl, BHIPAKEHHBIM 4epe3 IIOTHOCTh BEPOATHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBI.
bunomuansHoe pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpHOE paclpelneieHue,
HOPMAaJIBHOE pacipeiesieHNne, SKCIIOHCHIIMAIBHOE PACTIPEIEIICHUE.

Pa3zoen 13. Mamemamuueckas cmamucmuka

IIpenmer matemarnueckoil craTUCTUKU. OCHOBHBIE 3a/ladyll MATEMaTUYECKOW CTATHUCTHKH.
Bri6opounsiii Meron. Cratuctudeckoe onucanue. Boibopku. ['mcrorpamMmma U MOJUTOH 4acToT.
Cratuctuueckas (3mmupuyeckas) GyHKIMS pacrpeneneHus. BrIOOpodyHbIe XapaKTepUCTUKU U
ux pacnpenenenus. CoctositenbHble, d(PPEKTHBHBIE CMEIICHHBIE W HECMEIICHHBIC OIECHKH
napaMmerpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAs TUCIIEPCUS U CTaTUCTUYECKOE CPEHEE
KBaJPAaTUYHOE KAK TOYEUHBIE OLICHKH HEM3BECTHBIX: MaTEMAaTUYECKOIO OXKUIAHUs, TUCIIEPCHUH,
CPEIHEr0 KBaJgpAaTUYHOI'O OTKJIOHEHMS. [[OBEpUTENIbHBIE UHTEPBAJIBI U MHTEPBAIBHBIE OLIEHKHU.
JloBepuTeNbHbIE OLEHKH HEU3BECTHON BEPOSTHOCTU MO OOJBIIMM BbIOOpKaM. JloBepurenbHas
OLICHKa MAaTE€MaTHYECKOr0 OYKMUJAHUs IIPU HEU3BECTHOMW Iucrepcuu. JloBepUTelbHas OLEHKa
CpPEIHEro KBaJpaTUYHOro OTKJIOHEHUs. TouHble BbIOOpOuUHBIE pacnpezeneHus: CtproneHTa (t-
pacnpenenenue), dumepa-Cuenexopa (F-pacnpenenenue), ITupcona (y?-pacnpeaenenue).
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[IpoBepka cratucTHUECKUX THNOTE3. MaTemMaTudecKne METObl MPOBEPKU CTATHCTHYECKUX
TUNIOTE3. DIIEMEHThI TEOPUU KOPPEISALIUHU.

4. O0beM yueOHOH TUCHHIJIMHBI
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Cemectp

Buj yueonoii pa6oTsl Bcero 2 3 4
3E Axkaj.u. 3E Axkaj.uy. 3E Akan.u. 3E Axan.u. 3E Axkan.u.
O011ast TPYA0EMKOCTh TUCHUATLTHHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi padoTa — ayiNTOPHBIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlextmn 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[pakTuueckue 3ausrus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTeqibHasi padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonraktHas camoctostenbHas pabota 0,6 0,4 0 0 0,2
CamocTosTeNbHOE N3yYCHNE Pa3AesIoB AUCLHUIIIIHEL 8,44 303,4 2,34 83,6 2,22 80 2,22 80 1,66 59,8
Buj xoHTpoJIs — 3a4eT ¢ OlleHKOI + +
Bua xouTpoas — 3auer + +
Buna konTposas — dx3amen 2 72 1 36 1 36
KonTakTHas paboTa — mpoMexKyTOUHAs aTTECTAINS 5 0,8 1 0,4 1 0,4
[loaroroBka k 3xK3aMeHy 71,2 35,6 35,6
Buja uToroBoro KOHTpoJIs: 3auyer ¢ oueHKOM JK3aMeH JK3aMeH 3auer
| Cemectp
. Bcero 1 2 3 4
Biut yueonoit padorst 3E Actp. 3E Actp. 3E | Acrp.u. | 3E | Acrpau. | 3E Actp.
. . .

OO0mast Tpy10eMKOCTh THCIUIITHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi padoTa — ayTUTOPHbIE 3aHIATHS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexryn 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[paxTiueckue 3anstus (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTeqibHasi padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonraktHas camocrostenbpHas paboTa 8 44 0,45 234 0,3 292 0 292 0 166 0,15
CaMocCTOsTeIbHOE U3yUeHHUE PA3/IeTIOB TUCIIUILTHHEI 227,43 62,88
Bux xoHTpOJIst — 3a4eT ¢ OEeHKOM + +
Bua kontpoas — 3auer + +
Bun koHTpoOJs — JK3aMeH 2 54 1 27 1 27
KonrakrHas paboTa — IpOMeXyTOUYHAs aTTECTALMS 0,6 0,3 0,3
[ToaroroBka K 3K3aMeHy. 2 53,4 1 26,7 ! 26,7
Bu/1 HTOTOBOI0 KOHTPOJINA: | 3auer ¢ ouenxoii | JK3amMeH | JK3aMeH | 3auer
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«DU3uKa»

1. Hesab AucHMIIMHBI — IPUOOpPETEHNE 00YYAIOUIMMUCS 3HaHUI M0 OCHOBHBIM pazjiesiaM (GU3NKU U
YMEHMIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHbBIX TUCLUILINHAX.

2. B pe3yabTaTe H3y4YeHUs JUCHHUIIMHBI 00YyYAIOIIHIICH T0I2KEH::

Obnadamye cleayOmUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3uams:

- (u3nyecKue OCHOBbI MEXaHUKH, (PU3MKU KOJICOAHUH U BOJIH, 3JIEKTPUUYECTBA U MarHeTUs3Ma,
JIEKTPOJMHAMUKHU, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAaHTOBOM (pU3HKH;

- CMBICJ (yHAAMEHTAJIBHBIX (PU3NYECKUX 3aKOHOB, PUHILIMIIOB U MOCTYJIATOB; UX (POPMYIUPOBKHU U
IpaHULbl IPUMEHUMOCTH;

- CBS3b UIMPOKOTO Kpyra ()M3WYECKHX SBICHHHA ¢ (QyHIaMEHTAJIbHBIMH NMPUHIUIIAMH U 3aKOHAMHU
(U3UKN; OCHOBHBIE METO/IbI PEIICHUS 3a/1a4 [0 OTMCAHUIO (PU3HUECKUX SBICHUMH;

- METOJIbI 00pabOTKH PE3yabTATOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymems:

-IPUMEHATh TEOPETUYECKUE 3HAHUS M IKCIIEPUMEHTAIbHBIE METOIbI MUCCIECJOBAHMS IIPU PELICHUN
npodeccuoHaIbHbIX 3ajiay;

-IPOBOAUTH PACUETHI, OCYIIECTBIISTh aHAJIN3 U HA OCHOBE 3TOT0 JIe1aTh 0O0CHOBAaHHbBIE BHIBOIBI;

- QaHAJIM3UPOBATh Pe3yJbTaThl HAOIIOAEHUI U HKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
HOPUHIUIOB (QU3UKU;

- OIIPENEIIATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHON HH(pOpMaIu
[IpY IOMOIY IpaUKOB, TAOIHUI U YpaBHEHHIA;

- IPEACTaBIATh 00pabOTaHHYIO HSKCIEPUMEHTAIbHYIO M TEOPETHUECKYIO0 HH(OPMAIIMIO B YCTHOM U
NUCbMEHHON (hopMe, B TOM YHUCIIE C UCTI0Ib30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBbIKaMH palbOThI € IIUPOKUM KPYroM (pU3NYECKUX PUOOPOB U 000PYAOBaAHUS;

- HaBbIKaMHM 00OCHOBAHHUS CBOUX CYX/IE€HUH U BbIOOpA METO1a UCCIIEIOBAHUS.

3. Kparkoe cogep:kanue 1M CHUIIUHBI.

Paszoen 1. Qusuueckue 0cHobl MexaHuxu.

1.1. Ilpenmer ¢uzuxku. Metoasl (PU3MUECKOrO HCCIEAOBAHUSA: OIBIT, TUIOTE3a, SKCIEPUMEHT,
teopus. IIpenmer kunemaruku. Ilepemermenue, ckopocTs, yckopeHne. KnnemaTnueckne XxapakTepUCTHKU
BpAaIllaTeIbHOTO ABUKEHHUS.

1.2. 3akonsl HproTOHa. 3aKOH BCEMUPHOIO TATOTEHHs. 3aKOH BCEMUPHOTO TATOTEHMs. J[BUXKeHME
Teja IIEpeMEHHON Maccehl. Y paBHeHus Memepckoro. @opmyia [{luoakosckoro.

1.3. Yupyrwuii u Heynpyruii yaaps! mapoB. MOMEHT HHEPIIMY MaTePHATBHON TOUYKH U TBEPJOTO Tela.

1.4, Kunematuka rapMoHudeckux koseOanuil. [uddepeHnnanbHoe ypaBHEHHE TapMOHUYECKUX
kosiebaHuil. [loHsATHE O 3aTyxammUMX M BBIHYXKICHHBIX KoyiebaHusX. BomHoBoe nBmxkeHue. BoiHbl
IPOJIOJIBHBIE U TIOTIEPEUHBIE.

Pa3zoen 2. Monexynapuas ¢usuxa u mepmoounamuxa.

2.1. DneMeHTHl TEPMOJAWHAMHUKH M (PHU3MUECKOW KHHETHKH. MneanmbHbIN Ta3. Pacnpenenenue
bonwsiMana u ero obmedusnuecknii cMmpici. PeanpHblii ra3. Ypasuenue Ban-nep-Baannsca.

2.2. TepmogmHamMuveckuid MeToq B (u3nke. PaBHOBecHBIE cOCTOsHUS. Hadanma TepMOIMHAMUKH.
[{ukiibl. DHTpONMS U €€ CTaTUCTUYECKOE TOJIKOBaHHE.

2.3. SBnenue nepenoca. Audp¢ysus. 3akon duka. TermmonpoBoaHocts. 3akoH @ypbe. BHyTpeHHee
TpeHue (BA3KocTh). 3akoH HproToHAa.

Pa3zoen 3. Dnexmpocmamuka u nOCMOAHHBIU IEKMPUYECKULL MOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Junonb.  [udnexTpuku B
IEKTPOCTATUYECKOM II0JIE.

Paszoen 4. Dnexmpomacnemusm.

4.1. 3axon Ammnepa. 3akoH bruo-Casapa-Jlamnaca. Cuna Jlopenia.

4.2. MarneTuku. DJIeKTpOMarHuTHast MHAYKIUS. Y paBHeHHe MakcBeria.
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Pasoen 5. Onmuxa.

5.1. Untepdepentus BouH. Judpakuus BoaH. [Tonspusanus BoH.

5.2, TeroBoe m3nmydyenue. 3akon Kupxroda. I'nnoresa [Inanka. KBanTOBOE 00BSICHEHHUE TETIOBOTO
nsnydaenus. Dpdexr Komnrona.

5.3. Snepnas moxaenb atoma. I[loctynarel bopa. ATom Bogopoaa o bopy.

Pa3zoen 6. Dnemenmol k6anmosoti puzuxu.

6.1. Tunmotes3a ne bpoitns. BomnoBoe ypaBaenue Illpenunrepa s CTallMOHAPHBIX COCTOSHUM.
Onprite! [Tepua-I'epnaxa.

6.2. MuoroanekTpoHHbl atoM. Dddekr 3eemana. [Ipunnun Ilaynmu. KBaHTOBBIE cTaTUCTHYECKUE
pacnpenenenus boze-Diinmreitna u @epmu-/lupaka. @ononsl. 3akonsl [lebas u DitHIITeIHA.

4, O0beM yuyeOHOH TUCIHIIHHBI

Beero Cemectp
Bun yue6HO# paboTh Ne 2 Ne 3
3E Axan. 3E Axan. 3E Axaj.
9. q. q.
OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 12 432 6 216 6 216

KonrakrHast pa6oTa — ayIuTOPHbIE
3aAHATHS:

B TOM 4HcJe B (popMe MpaKTHUECKOI
NOJATOTOBKM (npu Hanuuuu)

Jlexnun 1,3 48 0,4 16 0,9 32
B TOM 4KCJI€ B (JOpPME NMPAKTUIECKOM
MOArOTOBKM (npu Hanuuuu)
[TpakTnueckue 3austus (I13) 1,3 48 0,4 16 0,9 32
B TOM 4KCJI€ B (JOpPME MMPAKTUIECKON
MOArOTOBKM (npu Hanuuuu)
Jlaboparopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HCJI€ B (JOPME MMPAKTUIECKOM
MOJArOTOBKY (npu Hanuuuu)
CamocroniTesibHasi pa6oTa 6,5 232 3,7 132 2,8 100
KonrakTHast camocTosTeNbHAs paboTa

3,5 128 1,3 48 2,2 80

(AmmK u3 VII ons 3au | 3au4 ¢ oy.) 0.8 0.4 0.4
CaMocTosTeIbHOC H3ydeHUE Pa3ieioB 6,5 3,7 2,8
TUCIUILTUHEL (U1u Opyaue 8uobl 231,2 131,6 96,6
camocmosimenvHol pabomot)
Buabl koHTpOJIA:
Buo konmpons uz YII (3au | 3au c ou.)
Ik3amMeH (ecau npedycmompen YII) 2 72 1 36 1 36
KonrakTHast paboTra — IpOMEXKyTOYHas
aTTecTalus b b 7 1 0.4 1 0.4 1 0.4
[ToaroroBka K sK3aMeHy. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoOJIA: IK3aMeH JK3aMeH
Beero Cemectp
. Ne cemectpa | Ne cemectpa
Bun yuebnoi paboTbl Actp Actp Actp
3E "I 3E "I 3E '
q, q, q,
OO6m1ast TpyA0€MKOCTh TUCITUTLIAHBI 12 324 6 162 6 162
KonraxkTHast padora — ayINTOPHEIE
P yAurop 35 | 96 | 13 | 36 | 22 | 60
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IIpooonsicenue mabauyvi

B TOM 4HcCJIe B (popMe NPAKTHYECKOH
NMOATOTOBKM (npu Hanuuuu)
Jlexkuun 1,3 36 0,4 12 0,9 24
B TOM 4YHCIIe B (OPME MTPAKTHUECKOU
OAroTOBKH (npu Hanuuuu)
[Ipaktuueckue 3austus (113) 1,3 36 0,4 12 0,9 24
B TOM YHCIIe B OPME MPAKTUICCKOM
MOJArOTOBKH (npu Hanuuuu)
JIaGoparopusbie pabotsl (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HCJIe B pOpME MPAKTUICCKOM
MOJArOTOBKM (npu Hanuuuu)
CamocrosiTesibHas padoTa 6,5 174 3,7 99 2,8 75

KonTakTHasg caMocTosTeIbHAas pa60Ta

(AmmK u3 VII ons 3au | 3au ¢ oy.) 0.6 0.3 0.3
CamocTosTenbHOE U3YYCeHUE Pa3/IeiioB 6,5 3,7 2,8
TUCHUIUIAHEL (1au Opyaue 6uobl 1734 98,7 74,7
CamocmosmenbHol pabonot)

Buabl KOHTpOJIS:

Buo koumpons uz YII (3au | 3au c ou.)

Jk3ameH (ecau npedycmompen YII) 2 54 1 27 1 27
KonTakTHas pabota — MPOMEKYTOIHAS 0.6 0.3 0.3
aTTecTamus 2 1 1
[ToaroroBka k sK3aMeHy. 53,4 26,7 26,7
Buja uTOroBOr0 KOHTPOJIS: 9K3aMeH JK3aMeH

AHHOTanus padoyeii MporpaMmMbl MOAYJIst
«BBenenne B uHGOpMaLMOHHBIE TEXHOJIOTHID)

1. Heab ™oayass — O03HAKOMJIGHHE CTYIEHTOB C TEOPETHUYECKUMH, MPAKTHUYECKUMH H
METOJIOJIOTUYECKUMU OCHOBAMHU COBPEMEHHBIX MH(GOPMAIMOHHBIX CHCTEM. B paMkax u3ydeHUs MOAYNS y
CTYJIGHTOB (POPMUPYIOTCA TEOPETUUYECKHME 3HAHUS M TMPAKTUYECKHE HABBIKM 1O HWHCTPYMEHTAJIbHBIM
CpelIcTBaM MporpaMMHOro obOecrneueHus. CTyAeHTHl H3Y4arOT Ha MPaKTUKE BUABI HH(DOPMAIIMOHHBIX
TEXHOJIOTHH.

3agaud MOAYJIAA — MPUOOPETEHHE CTYACHTAMH MPOYHBIX TEOPETHUECKUX 3HAHWN U MPAKTUYECKUX
HABBIKOB B 00JIaCTH HHPOPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTte u3yueHHs: MOAYJIsSl 00YYAIOLIUIACS T0JIKEH:

Obnadams CIETYIONUMU KOMITIETCHIIMSIMHU U UHANKATOPAMH UX JTOCTHIKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbTaTe ocBO€HMS MO CTYACHT JIOJKEH:
3namy:

— TIPOIECCHl, METOMABI TOHWCKa, cOopa, XpaHEHHs, OOpaOOTKH, MPEICTaBICHHS, PACIPOCTPAHECHHS
uHpOpMaluid W CIOCOOBI OCYIIECTBICHHUS TAaKWX TMPOIECCOB U METOA0B (MH(MOpPMAIMOHHBIC
TEXHOJIOTHH )

— COBpEMEHHBIE MHCTPYMEHTAIbHBIE CPE/bl, MPOTPAMMHO-TEXHUYECKUE TUIAT(HOPMBI U TIPOrPAMMHBIE
CpencTBa, B TOM YHCJIE OTEYECTBEHHOTO IIPOM3BOJICTBA, HCIOJIB3yeMbIe JUIsl pEUIeHUs 3aaad
npohecCHOHANBEHOM NeSTENbHOCTH, U IPUHIIUIIBI UX PA0OTHI.

Ymems:

- BBIOMpaTh W HCMOOJB30BaTh  COBPEMEHHBbIE  WH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIE U

WHTEJUICKTYaJIbHBIE ~ TEXHOJIOTMHM, HMHCTPYMEHTAJbHBIE  CpEIbl, MPOTPAMMHO-TEXHUYECKUE

74



m1aTGopMbl ¥ MIPOTPAMMHEIE CPEJICTBA, B TOM YHCJIE OTEUECTBEHHOTO MPOU3BOJICTBA, JUIsl PEIICHUS
3a/1a4 MpoQeCcCUOHANBHOMN AeITeTbHOCTH

- aHANIM3WPOBATh TNpodecCHOHANbHBIC 3a7aud, BBHIOMpPATh W HCHONB30BaTh mnoaxonasmue WT-
TEXHOJIOTHH.
Bnaoemsy:

— HaBbIKaMu pabOTHI ¢ JiekamuMu B ocHoBe U T-pelienuii JTaHHBIMU

— HaBBIKAMH PUMEHEHUS COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX U HHTEJUICKTYaIbHBIX
TEXHOJIOTHI, MHCTPYMEHTAJIbHBIX CPEACTB, B TOM 4YHCIE OTEYECTBEHHOI'O IPOU3BOJACTBA, IS
pelieHus 3aaa4 npodeccHoHANBHON AeITeTbHOCTH.

3. Kparkoe conep:xkanune MoxyJis

1 cemecTp — OcHOBBI HH(OPMANUOHHBIX TEXHOJIOT Uil
Pa3nes 1. BBenenue B nH)OpMALMOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa ONEpalMOHHBIX CHCTEM, NaKeThl NpUKIagHbIX mnporpamm, Microsoft Office.
Knaccugukanus nporpamMMmHbix cpenctB. CucteMHoe W IpuKIaaHoe nporpaMMHoe oOecrneuenue IIK.
0630p onepanmonnbix cuctem (OC). Ilpuanumnsr co3manus u cocraB OC: sapo, uHTEpdeiic, npaiBepsl.
Kpatkas xapakrepuctuka WINDOWS, monynsHblii npunuun noctpoenus. Cpena WINDOWS: okna, ux
3IIEMEHTHI, pad0Ta B MHOTOOKOHHOM PEXHME.

1.2. TexkcroBwiii pemakrop WORD, pemakToppl MaTeMaTHUECKUX M XUMHYECKHX (OPMYIL
Bo3moxkHOCTH cO3laHusi 2JIeKTpoHHBIX mpeseHtanuii (Power point). Co3naHue TOKYMEHTOB pa3iMYHBIX
dopMm (craHmapTHBIX M HecTaHAapTHbIX). Co3naHue M PEJaKTUPOBAHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKIMHU (HOpMyIIaMH.

1.3. Tabnmuunbiii mporeccop EXCEL: 0030p, Tumbl U aapecanus sueek, Gopmar sS4eeK, BCTPOSHHBIE
¢ynkuuu, popmaruposanue Tabiaun. EXCEL: Bo3M0OXKHOCTH TaOIIMYHOTO PEAAaKTOPa U MCIIOJIB30BAHHUE €T0
JUIs pelieHnss THPOPMALMOHHBIX U MH)XXEHEPHBIX 3a/1a4. [TocTpoeHue rpagukoB U Auarpamm.

1.4, EXCEL. Omnepamuu ¢ maccuBamMu. Pa3pa0oTka W peanusanus MPOCTCHUIUX aITOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEH penakropa (HaXOXKJIE€HHE MaKCUMaJbHOIO (MHHUMAJIBHOIO) 3JIE€MEHTa
BEKTOpa W MAaTPUIIbl, HAXOXKJIEHHE CYMMBI 3JEMEHTOB BEKTOpPAa M MATPHIIbI, BBHIYMCICHHUE MATPUYHBIX
BbIpakeHUil). PerieHune BBIUMCIUTENBHBIX 337ad C ucnonb3oBaHueMm Tabmuu. Pemenne CIIAY ¢
UCTIOJIB30BaHUEM 00OPAaTHOM MaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u guarpamMMm. Pacuer (yHKIIMOHAJIBHBIX 3aBUCHUMOCTEH U
oCTpoeHue rpaduueckux n3o0paxkeHuil ¢ ucrnosib3oBaHueM cranaapTHeix ¢yHkiuil EXCEL u macrepa
¢ynkuuit. [Toctpoenue noBepxHOCTEN C HCHOIb30BAHUEM MacTepa aquarpaMM. [locTpoeHne TuHMIA TpeHaa.

Paznen 2. AlroputmMbl M OCHOBBI POrpaMMupoBaHus Ha s3bike MATLAB.

2.1. Anroputmbl, THNIBI anropuTMoB. [loHsTHe amroputmMa M ero cpoicTBa. CrocoObl 3amucu
QITOPUTMOB. MOAYNBHBIM NPUHIMI TOCTPOCHUS aNrOpPUTMOB M mporpaMM. [lakeT KomMmbrOTepHON
matematuku MATLAB. XapaktepucTuku £3bIKOB NPOrpaMMHpPOBAHHUS. OBONIONUS U KIAacCHPUKALUSA
S3bIKOB  NPOrPaMMHPOBAHHUS,  HMMIIEPATUBHBIE, (GyHKIMOHANbHBIE,  JIOTMYECKHE,  OOBEKTHO-
OpPUEHTHPOBAaHHBIE, X KOMOHWHAIMH. [IOHATHS TpaHCISAIUHN, KOMITWISIIAN, HHTEPIPETAlNN, UX Pa3IHdusl.
SI3BIKM TPOrPaMMHPOBAHUS BEICOKOTO YpoBHs. CTPYKTypHOE ITPOrpaMMHpOBaHueE, ero ocooenHoctu. O630p
aKeToB KOMIbIOTEpHOI MaTematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M NPUHIMIBI CTPYKTYPHOTO IMPOrpPaMMHPOBAHUS,
wutocTpanus. ba3oBele anropuTMuyeckue KOHCTPYKIUHU (CleOBaHME, BETBJICHHE, IOBTOPEHHUE), HX
peanuzanmu. Oneparopsl si3bika nporpammupoBanuss MATLAB. OcHoBuele pemarenu (solvers) MATLAB
JUISl peayn3allii BBIYUCIUTEIBHBIX alrOpUTMOB. brubinoreka cranmapTHbiX QyHKImi Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numz2str, disp, printf.

2.3. Tloctpoenune rpadukoB QYHKIIUH OJHOW W JABYX NepeMeHHbIX. Mcnomp3oBanue ¢yHKImiA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpapukoB (3aroJIOBKH, MOIMUCH 10
OCSIM U TIp.).

2.4. Omepauuu HajJA MacCHBaAaMH: BEKTOpaMM M MaTpULIAMH - CIIOKEHHE, YMHOXEHHE,
TpaHCIIOHUpOBaHue, odparuenue (inNV), Beraucienrue HopMbl (NOrm), panra (rank) u ompeaeaUTeNs MaTPULBI
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(det). AusropuTMbl HaxXOXJICHHS MAaKCHMMAaJIbHOTO, MHHHMAJIBHOTO 3JEMEHTA B MAacCHUBE, AJTOPHUTMBI
COPTHPOBKH M UX peanu3anus (Hanpumep, Selection Sort).

Pa3nen 3. Unciiennnie MeToabl. Peaniuzanus npocreiimux ajaropurmon B cpere MATLAB.

3.1. YucneHHbIe METOMBI, XapaKTEPUCTHKA U MX OCOOECHHOCTH, MOHSATHE CXOIMMOCTH METOJA.
DNEMEHTBl TEOPHH TMOTPEIIHOCTEeH, KiacCu(UKaMs TOTPENIHOCTEeH, a0COMIOTHAsST M OTHOCHTEIbHAs
MOTPEIIHOCTh, MOHATHE (YHKIMH HOPMBI. BBeneHue B CTaTHCTUKY. AJNTOPUTMBI JUIS CTATHCTUYECKOMN
00paboTku WHpOpMAIUK (BBIUKCICHUE TOYCUYHBIX W HMHTEPBAIBHBIX OILIEHOK PE3YJIbTaTOB H3MEPSIeMOi
BennuuHbl), ux peanusanuu B [IKM MATLAB. Hcnonb3oBanue pynkimuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubnmwxkenue ¢ynknuid. MaTEpnonsaius MuorowieHamu. KycouHnass uHTepnossanus (CruiaiH).
Onenka norpemHoctd. @ynkunu MATLAB st pabotsl ¢ MuHorowtenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Brruncnenue onpeneieHHbIX HHTETPATIOB, AITOPUTMBI METO/IOB MPSMOYTOJILHUKOB, TPACIIHid 1
CuMIicOHa, OILIEHKA MOTPENIHOCTH METOJOB. Peanm3amus aqropuTMOB YUCICHHBIX METOIOB BBIYHCIICHUS
oIpe/ieTICHHBIX UHTErpasioB B cpeae MATLAB, npuMmenenue cranaapTHbix GyHkuuii trapz, quad, integral.

3.4. HUccnemoBanue (yHKIMU OAHOW mepeMeHHOW. Perenue HemuHelHoro ypaBhenus f(X)=0.
Otnenenue KOpHEH. ANTOpUTMBI YTOYHEHHS KOPHsI (METOJ IMOJIOBUHHOTO JeiieHus, HpioToHA, mpocToit
utepauun). CpaBHUTENbHBIE XapakTepucTuku. Peamuzanus anroputmoB B cpeae MATLAB mo 6uok-
cXeMaM M C UCIIOJIb30BaHUEM pelareseii roots, fzero.

3.5. UccnenoBanue GpyHKIuu oaHOM nepemenHoi. [louck sxcTpemyma GyHKINMU BerauciuTenbHbie
QITOPUTMBI HAXOXKICHUS JIOKATHHBIX M TJIOOAIBHBIX JKCTPEMYMOB (METOJ JEJCHHUS OTpe3Ka IIOIOJIaM,
METO/J] 30JI0TOTO CEUEHUsl), UX pealln3aluu Mo OJIOK- cXxeMaM M ¢ HCHojb30BaHueM pemiarens fminbnd B
cpene MATLAB.

Pa3nen 4. Komnbiotepusble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbIE CETU: TOMOJOIMU CeTel, UX XapaKTepUCTUKU. TOIOJIOTUM ceTel: 3Be3aHasd,
MIMHHAs, KosbleBas. CeTu 3aKphITOro THMA: JIOKAJIBHBIE W PACHpEICTICHHbIE CETH, KOPIOPATUBHBIC CETH.
[TporpaMMHO-TEXHHYECKOE OOecledeHne: ajapecanus, OINEepallMoOHHAas CHCTeMa, aJanTepsl, JpaiBepsl,
IPOTOKOJIBI (0COOBIE SA3BIKM, HA KOTOPBIX OOMEHHBAIOTCS MH(pOpMalMeil KOMIIBIOTEPHl B CETH, HAaIIpUMED,
TCP, TCP/IP, UDP).

4.2. Tnobansubie cetn pasmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctu cetm  MurepHer, Cucrema TenekoHpepeHIMH. OnekTpoHHas mnodra. Jloctym K
MH(pOPMallMOHHBIM  pecypcaMm. 3amurta uHPopmauuu. IloHsaTne 0e30macHOCTH  KOMIIBIOTEPHOM
UHPOPMALIMU: HAJIeKHOCTh KOMIIBIOTEpPA, COXPAHHOCTh JaHHBIX, 3allUTa OT BHECEHUS HW3MEHEHUH
HEYNOJTHOMOYeHHBIME 50 JMIamu, COXpaHEHHE TAaWHBI TMEPENUCKH B DJICKTPOHHOW CETH AJTOPUTMBI
3alIUThl MH(OPMAIIMK: METO/Ibl 3allUThI, KOMIBIOTEPHBIE BUPYCHl U O0pbOa ¢ HUMU. MeTobl peanu3anuu
3anIUThl HHOPMAIMH: IPOTPAMMHBIE, alliapaTHbIe, OPTaHU3aI[OHHBIE.

4.3. Nudopmarmonnsle cuctembl. CucTeMbl ynpaBieHHs OaHkamMu M 0a3amMM JaHHBIX. PensuuoHHas
Mozienb AaHHbIX. CTpyKTypa 3amucH, MeToAbl goctyna K uHpopmanuu. OOMEH NaHHBIMH C JAPYTUMHU
npuioxeHussMa WINDOWS: tekcToBbIME pelakTopaMH U 3JIEKTPOHHBIMH TaOIHIIaMHU.

4.4, Pensumonnas 6a3za manHbix ACCESS. T'maBHOe OKHO, MEHIO KOMaHj, TMaHEIb HWHCTPYMEHTOB.
Co3naHue M OTKpbITHE 0a3bl JaHHBIX. BBOX M pedakTHpOBaHME JAHHBIX B PEXHME TaOJIHMIBI M PEXUME
KOHCTpyKTOpa. DOpMUPOBaHHE 3aMPOCOB. 3aMpOChl MPOCTHIE U MHOTOTAOJMYHBIE, 3aMPOCHI C YCIOBUSIMH.
Co3nanue otuetoB u GpopmM. TexHonorus peanuszanuu npocreimux 3aaay cpeacrtsamu CYBJ] ACCESS.

2 cemectp — [IpodunbHoe nporpaMmMHoe odecrneyeHue JAJsi peuieHus 3a1a4 npogecCHOHATbHOM
AEATEeJbHOCTH

Paszpnen 5. IIKM Python u 0co0eHHOCTH €ro peajau3alnMu AJIsl pelleHHs] PACYeTHBIX 32/1a4 B XUMHMHU H
XMMHYeCKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPHUEHTHPOBAHHBIN S3bIK TMporpamMmupoBanus Python: o0630p. OcobGenHocTH
cBOiicTBa 00BEKTHO-OpHeHTHpoBaHHOTO mporpammupoBanus (OOIl). Cozganue u  UCHOIB30BaHUE
muctpudyruBa Anaconda. Mudpacrpykrypsr Spyder, Jupiter, crpykrypa sizbika. OCHOBHBIE CTPYKTYPHI
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JAHHBIX (CIMCOK KOPTEX, OOBEKTH) M ONEpaly HaJ HUMU. AJNTOpUTMBL. OCHOBHBIE aJTOPUTMHUYECKHUE
KOHCTPYKIIMH (CJIeIOBaHUE, BETBJICHUE, IIUKIIbI) M UX peanu3ainus B Python.

5.2. Breaenue B mporpaMmupoBanue Ha si3bike Python. CTpykTypa mporpamMmsl, OTCTYIIBI, MOIYJIH,
orepaTopbl, (YHKIUMU (MMEHOBAaHHbIE W AHOHHMMHBIE), OcOOeHHOCTH. CTaHAapTHbIE W HECTaHJAPTHHIC
¢byukuuu Python (o6iero Ha3HaueHHsI, MaTeMaTHUECKUE, 00paboTKa CTPOK, BBOJI/BBIBO/).

5.3. Pa3paboTka anropuTMOB, IporpaMMHUpPOBaHHUE U OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYupasistomue koucrpykiuu if, for, while.

54 0O030p mnpeaMeTHO-OPHEHTUPOBAHHON OuOmmorekn Moxayiaeii Python pmns HaydHbIX U
WH)KEHEPHBIX BbluucieHuit SciPy (Momynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHast cTpykTypa AaHHBIX NumPy 175 BEKTOpPHBIX M MaTpU4HBIX BbluucieHuid ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JACWCTBUI HaJ MaTpulaMu (CIIOKEHUE, BBIYMTAHUE, YMHOXKEHHE, OOpalleHue) Ha s3bIKe
Python. Uudopmanmonueie Matpuunbie QyHKIMH (HOpMa, ONpeleauTensb, paHnr). Meroxsr ndarray — T,
copy, shape, size, ndim u zap., UHAEKCHPOBAaHUE, MATPHUYHOE MPOU3BEACHUE U (PYHKIIUU MOyl humpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Toctpoenue rpaduxoB B Python c¢ wucnonb3oBanmem moxmyns matplotlib. dynkuuun momyss
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. ¥YcraHoBka mapamMeTpoB W
AHHOTUPOBAHHE IPAPUKOB.

Pa3nen 6. Metoabl BbIYMCANTENbHOH MaTeMaTHku. OCHOBHBbIE 3Tamnbl pemeHuss 3agad Ha JBM.
Pemenue cucrem JmHeiHbIX anredpandeckux ypasHenuii (CJIAY).

6.1. [IpsiMble U UTEepallMOHHbIE YHCICHHbIE METOJbl. DJIEMEHThI TeopuH mnorpeurHoctei. IlonsTue
HOpMBI. OCOOEHHOCTH MAIIMHHON apuPMeTUKu (KpaTKuil moBTOp). OCOOCHHOCTH BBIMOJHEHHS ACHCTBHIM
HaJl MaTpuIaMu (CIOXeHHe, BhIUYMTAaHUE, YMHOXKEHHEe, oOpalieHue) Ha s3bike Python, nHbopmannonusle
MaTpu4Hble QYHKIMK (HOPMa, ONIPEeITUTENb, PaHT).

6.2. Pemenune cuctem nuHeHbIX anreOpandeckux ypaBHeHuit (CJIAY). IlocraHoBka 3amauu.
[Horpemnoctu. Meronpl ¢ MCNONIB30BAaHUEM OOPATHON MaTpUIlbl U METOJ MPOCThIX HUTepanuil. Pemenue
CJIAY B Python ¢ ucnons3oBanuem moayneit numpy.linalg u scipy.linalg. u ¢pynkuumii det, rank, inv, cond,
norm, solve.

6.3. OG30p meronoB pemenus CJIAY. BpluncnurenbHas YCTOWYHMBOCTb, CXOJUMOCTb METO/OB.
OO0yCnoBIEHHOCTh CUCTEMBI JTMHENHHBIX anreOpanyeckux ypasHeHui (CJIAY) u uucino o0ycioBIeHHOCTH.

Paznen 7. OOpadorka pe3yabTaToB u3MepeHUss oAHOH Beanunnbl. [Ipubamkenue QyHKUMU
MHOIOYJICHAMHM € OJHOM He3aBHUCHMON mNepeMeHHOH. PemieHue cucreM HeJIMHEHHBLIX YpaBHEHHMH
(CHY) 4yuc/IeHHBIMH METO/IaMH.

7.1. O6paboTka HSKCHEpUMEHTAIbHBIX JaHHBIX. TOYeYHbIE M MHTEpBajJbHbIE OLIEHKU. DyHKIUU
Python. Ompenenenne kputepusi CThIO/ICHTA.

7.2. Ilpubnuwxenue QyHKIMA. MeToapl HMHTEPHNONALIUN 3aBUCUMOCTEH C OJHOM He3aBHUCHUMOM
nepeMeHHoi. MHTeprionsunonHbli MEOrOwIeH Jlarpanxka, peanusanus B Python.

7.3. Ilpubmmxenue QyHKuuil. MeToabl anmpoKCHMMAalUU 3aBUCHUMOCTEH C OJHOW He3aBUCHMOM
nepemeHHoil. Merton HamMenbmnx kBaaparoB (MHK). Wcnonp3oBanme ¢ynkiuii  Python s
anmpokcumarnn 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsg_linear.

7.4.. ANTOPUTMBI METOJIa TIPOCTO mTepanuu U Metona Herotona - Padcona s pemenuss CHY.
CKOpOoCTh CXOAMMOCTH, OLIEHKH MOTrpeIrHocTH. Peanuzanus meronos B Python.

7.5. MeTonka HCnob30BaHKs peraresield B Moyse SCipy.optimize, ¢pynkuuu root_scalar, root.

Pa3nen 8. Pemienue 3a1ay MHOrOMEpHO# ONTUMHU3ALMU YUCICHHBIMU METOAAMHU. AHAJIN3 M pelleHue
AuppepeHnaIbLHBIX YPABHEHUH YHCICHHBIMH METOaMHU.

8.1. Knaccudukamus 3agady W METOJOB ONTHUMM3AaLMU. MeToa TpaJueHTHOro crycka. Metoj
nedopmupyemMoro MHOrorpanauka. Peanuzarus meronos B Python.

8.2. Bcrpoennsie metoanl SciPy. Beibop pemarenst B Moayrne scipy.optimize BeTpoeHHBIE METOTBI
SciPy, dynakumu minimize_scalar, minimize.

8.3. AnropuTMbl METOJOB pemeHus IuddepeHaabHbIX ypaBHEeHUH. Metonsl Diiepa U ero
mMoaudukanuu. Peanmsaiust metonoB B Python. Beibop pemarens B momyne SCipy.integrate, dyHkimn
solve_ivp, solve_bvp.
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4. O0beM Moy M BH/ABI y4eOHOH padoThI

Cemectp
Bcero
Bz yue6Hoii paGoThi 1 cemectp 2 cemecTp
3IE AII(laIL. 3F AII(laI[. 3E Alfla):[.
OO0mas Tpy10€eMKOCTb MOAYJISt 6 216 4 144 2 72
KonTakTHasi padoTa — ay1uTOpHBIE 378 | 136 236 85 142 51
3aHSATHS: ' ' ’
6 mom uucne ¢ popme 1 3% | 050 | 18 | 050 | 18
NPAKmMu4ecKkou no020moeKu ' ’
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Ipaktrueckue 3ansatus (113) 1,42 51 0,94 34 0,47 17
8 MOM Yucie 8 hopme npakmuueckou
002OMOsK 0,50 18 0,25 9 0,25 9
JlaGopaTopHbie pabotsl (JIP) 1,89 68 0,94 34 0,94 34
8 MOM Yucie 8 popme npakmuyeckou
002OMOBKL 0,50 18 0,25 9 0,25 9
CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB
MOJIYJISI, B TOM YHUCJIC TTOJATOTOBKA K
MPAKTUYECKUM 3aHATHIM, 121 | 438 064 23 057 | 208
mabopaTopHBIM paboTaM, MOATOTOBKA ' ’ ' ’ ’
K TeKYIIEeMY KOHTPOIIO, APYTre BUIbI
CaMOCTOSITEJIbHOM paboThI
KonTaktHas camocrostensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl koHTpOJIsA
3auer - - + +
JK3aMeH + + - -
KonTakTHas paboTa - MpOMeXyTOTHAS 04 04 i
aTTecTanus 1 ! 1 ! i
CaMOCTOSTEIPHO U3YUEHUE Pa3/IeioB i
N— 35,6 35,6
Bua uTOroBoro KOHTpOJIA: JK3aMeH 3ager
Beero Cemectp
Bt yue6Hoi paboTs 1 cemectp 2 cemecTp
3E Acr:{Tp. 3F Ac[:ITp. 3F AcL:ITp.

OO01asi Tpy10€eMKOCTb MOIYJISt 6 162 4 108 2 54
KonrakTHas padora — ayiuTopHbIE 378 102 236 | 6375 | 142 | 3825
3aHATHA: ' ’ ' ’ ’
6 mom uucie ¢ opme 1 27 | 050 | 135 | 050 | 135
NPAKMUYECcKoll N0020MOoEKU ’ ' ’ ’
Jlexruu (JI) 0,47 | 12,75 | 0,47 | 12,75 - -
[TpakTnueckue 3anstus (I13) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MOM ucie 8 hopme npakmuueckou
nOOZOMOGKLL 0,50 | 13,5 0,25 6,75 0,25 | 6,75
JIaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 25,5
8 MOM Yucie 8 hopme npaKkmuueckoul
n0OCOMOGKIL 0,50 | 135 0,25 6,75 0,25 | 6,75
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
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CaMocTosTeTbHOE H3yUEHUE Pa3JIeIOB
MOJTyJIsl, B TOM YHCJIC MOATOTOBKA K
MPAKTUYCCKUM 3aHATHSIM,
1abopaTOpHBIM paboTaM, IOrOTOBKA
K TEKYIIEMY KOHTPOJIIO, APYTUe BUIBI
CaMOCTOSITENIbHON PabOTHI
KonTaktHas camocrosrensHas padora | 0,01 | 0,15 - - 0,01 0,15
Buabl koHTpOJISA
3auer - - + +
9K3aMeH + + - -
KoHnTakTHas paboTa - mpoMeXyTOYHas 0.3 0.3
aCTTeCTauH;I 1 1
aMOCTOSITEIILHO M3y4EHHUE Pa3JIciiOB
Moy 26,7 26,7
Buja nTOroBoro KOHTpoOJIs: Ik3amMeH 3auer

121 | 3285 | 064 | 17,25 | 0,57 | 156

AHHOTaus padoyeil NPOrpaMMbl JUCHUILTTHHBI
«IIpob6semMbl yCTOHYNBOIO pa3BUTHSD)

1 Heap aucuMmiIuHbl — cHOpPMHUPOBATH Yy CTYJASHTOB MEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIENIINH YCTOWYMBOTO Pa3BUTHS, TO3HAKOMUTH CTYJEHTOB C LIEJSIMHU YCTOMYHUBOTO Pa3BUTHUS, TOHATUSIMU
YCTOMYMBOCTA U HEYCTOMYMBOCTH JAMHAMHUYECKHX CHUCTEM B OKPYKAIOIIEM MHUpPE; pecypcax U pa3BUTHH,
AHTPONOTEHHOM BO3/ICHICTBIH Ha OKPY>KAIOIIYIO CPEy, YIPABIECHUU Ka4eCTBOM OKPYKAIOIIEH CpeIbl.

2 B pe3yabTare n3yuyeHHus JUCHUIIUHBI 00YYaIOMIMIACS 10JIZKEeH:

Obaaoams clieayoIUMU KOMIETCHIUSAMUA U UHAUKATOPAMH UX JJOCTHUKCHHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18

3uamo:

— OCHOBHBIE OTIPEIEICHUS ¥ PUHIIUIIBI KOHIIETIIIUYA YCTOMYNBOTO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTHUKH OUOTUYECKUX, AaOMOTHUYECKUX U aHTPOIOTEeHHBIX (PaKTOPOB,
OKa3bIBAIOUIUX BIMSIHUE HA dKUBBIE OPraHU3MBbI, BKIIIOUAs YETIOBEKA;

— OCHOBHBIE CYIIIECTBYIOIINE MPOOJIEMbI, BOZHUKAIOIIME MTPU B3aUMOICCTBUU SKOHOMUKH, 00IIIECTBA 1
OKpYKaloIlIeu Cpebl;

— COBPEMEHHBIE CUCTEMBbl WHJEKCOB U MHIUKATOPOB YCTOMYMBOTO Pa3BUTHS, KX OCOOEHHOCTH U
HEIOCTAaTKU;

Ymems:

— JleJaTh CUCTEMHBIN aHAJIN3 CYIIECTBYIOIIMUX YKOJIOT0-COLUATBHBIX, COI[UATbHO-3KOHOMUYECKHUX U
9KOJIOTO-2KOHOMHYECKUX MPoOIIeM;

— HAXOJIUTh HamOoJIee pallMOHATBHBIN BapUAHT PEIICHUs MOCTABICHHBIX 33/1a4 C YYETOM KOH(IIMKTA B
MOTPEOHOCTAX YENIOBEKA U OTPAHUYCHHSIX OKPYKAIOIIEH CPeIbl;

Bnaoemw:

— HABBIKAMU TOJIB30BAaHUSI COBPEMEHHOM JINTEPATypOil B 00JIACTH YCTOWYMBOTO Pa3BUTHUS U KOJIOTHUH;

— YMEHHEM aHaJIM3UPOBATh HOBBIC TEOPETHUECKUE U MPAKTUICCKHE MPOTPAMMBI U TIPOSKTHI,
HaIpaBJIE€HHBIC HA JOCTI)KCHHE TIeJI YCTOMYUBOTO Pa3BUTHS,
— TpUeMaMU MPUHSITHS PEIICHUH M0 YPEeTryJIUPOBAHUIO KOH(JIMKTHBIX CUTYalluid B O00JACTH YCTOMYHMBOTO
Pa3BUTHS U UCIIOJIb30BAHUS PECYPCOB.

3 Kpartkoe conep:xanue qTHCHUNIUHBI
Beeoenue
Ilenn, 3amaun u mpeaMer Kypca. MecTo Kypca B CHUCTEME XHMHUYECKOTO OO0pa3oBaHHUs. DKOJIOTHYECKOE
oOpa3oBaHue 1 00pa3oBaHUE JJIsI YCTOMYHBOTO Pa3BUTHS.
Pazoen 1. Ocnosnuvle nonsmus kypca. Obwecmaso u OKpyxcarowas cpeoa
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Poct u pa3ButHe. YCTOWYMBOCTh U HEYCTOMYMBOCTh TUHAMUYECKHX cUCTeM. bruocdepa kak auHaMuuecKkas
cucrema. YenoBek: Ouonormueckuii Bun W nuBmwiInzanus. CucTeMbl MOJACPKAHUS KU3HU U CHCTEMBI
noanepkaHus LuBuMiaM3anuu. HaceneHuwe, Npou3BOACTBO, COCTOSIHUE OKpykawomel cpenbl. Ilonsarue
ycroiunBoro pasButus. Pumckuii kiny0 u rimobanmpHas mpoOiematuka. HeoOxonmMocTh B yCcTONYMBOM
pasutun. CopepaHue U YBOIIIONHUS MTPEICTABICHUHI 00IIeCTBA 00 YCTOHYHMBOM Pa3BUTHHU.

Paszoen 2. bBuocghepa, ee s6ont0yus u ycmouiuusocmo. Ixocucmemvl 3emau u yCmouyugocms

OcHoBHbIE cBeneHusi o 1iaHeTe 3emusi. CtpoeHue U coctaB atMocdepbl. MupoBoi okead. Jlutocdepa.
BuoTtnueckast u abroTHYecKas cocTaBIsitonIe OHochepbl: OCHOBHbBIE XapaKTepUCTHKHU. [IoTOkM sHepruu B
cucreMe ComHue-3emiis.

OcHoBHBIE TOHATHA SKoNoruu. CHCTEMBl MONACpPKaHUS >KU3HM Ha 3emse: oOmuit 0630p. IlonsTue
skocuctembl. CTPYKTypa M COCTaBIISIIONIME 3KOCUCTeM. Buabl, momynauuu, coobmiecta. Bzaumoneiicteue
BUJIOB B 3KocucTeMax. OCHOBHBIE TUIIBI IKOCUCTEM.

[Toroku sHepruu W BemiecTBa B dKocHcTeMax. Tpoduueckue nenu. MeTaboiu3M M 3JIEMEHTHBIM COCTaB
KUBOW U HEXKUBOW MaTepuu. OCHOBHbIE OMOT€OXMMUYECKHE ITUKIIBI (KPYrOBOPOTHI BeliecTB). LIuKInuHOCTh
nporeccoB B 6uocdepe 1 yCTOWYUBOCTb.

W3menennst B momynmsnusix, cooOIIeCTBaX, AKOCHUCTeMax. Peakiusi J>KMBBIX CHCTEM Ha W3MEHEHUS
okpyxkaroteit Cpenpl. Bo3ieiicTBue yenoBeka Ha SKOCUCTEMBI. 3aKOHbBI M IPUHIIUIIBI SKOJIOTUH.
buopasnooOpa3ue u ycTOWYMBOCTH 3KOCHCTEM. BumoBoe pa3zHoOOpasue - HEOOXOIUMOE YCIOBUE
YCTOMYUBOCTU OHOCHEPHI.

Paszoen 3. Yenogseuecmeo xax uacmo duocgepsi. lemozpaghuueckue npodiemvl cos8pemenHo2o mupa.
Oco0eHHOCTH YenoBeKa Kak OMOJIOrMYecKoro Buja. J[MHaMuKa 4eaoBeUeCKON MOMYJISINH, POXKIaeMOCTb,
CMEPTHOCTb, BO3pacTHas CTPYKTypa. [IpobiemMbl COBpEMEHHOT0 ATama pocTa YUCICHHOCTH HACEICHHUS.
I'eorpaduueckoe pacnpenenenue HaceneHus. CelbCKoe U TOPOACKOe HaceneHue. Y poanuzamus. Cpena
oOuTaHus YejaoBeKa U OKpyxkarorias cpeaa. PopMUpoBaHHE TEXHOTCHHOM CpeIbl.

PerynupoBanue Hapoponacenenus. CraOuiM3anusi YMCICHHOCTH HAaceJleHUS WIM JENONyJsALUs: OLEHKa
IpeebHON YHCICHHOCTH HacelleHUs 3eMiId. Penuruo3Hble, HPaBCTBEHHBIE U COLHUAIbHBIE MPOOIEMbI
OTrpaHMYEHUS POKAAEMOCTH U IUIAaHUPOBAHUS ceMbU. PernonanbHble 0COOEHHOCTU. MBIIIEHUE, SI3bIK, POJIb
oOyuenus. Herenermueckuil xaHan BHUIOBOW mamsTH. [lonoxuTenbHble W OTpPUIATENbHBIE IMOCIEICTBHUS
HaJIU4Ms HETeHETHUECKOUM maMsTH. [ eHaepHsbie mpoOIeMsbl.

Pa3zoen 4. Pazeumue u pecypcul

Omnpenenenne pecypca. Knaccuduxanus pecypcoB. HeBo300HOBHUMBIE, BO30OHOBHUMBIE, HEHCUEpIIaEMbIE
pecypcel. MarepuanbHble, SHepreTudeckue M HH(OpMalMOHHBIE pecypchl. ['eHeTmueckue pecypesl
6uoctepsl. CocTosiHME M MHUPOBBIE 3arachl OCHOBHBIX BHJAOB INPUPOAHBIX pecypcoB. ['eorpaduueckoe
pacnpeziesIieHue 3a1acoB PUPOJHBIX PECYPCOB.

Pa3BuTHe muBMIM3alMM M PacXOJOBaHHE MNPUPOIHBIX pecypcoB. [IpHHIMMBI yCTOHYMBOrO pa3BUTHUS B
OTHOLIEHUM MPUPOAHBIX pecypcoB. Poiib BO30OHOBUMBIX M HEUCUEPIIAEMBIX PECYPCOB B YCTOWYMBOM
oOmiecTse.

Pazoen 5. Aumponocennoe 6o30eticmsue na buocgepy

AHTpPOIIOT€HHbIE BO3MYIIEHUS! OMOT€OXMMHUYECKHX LMKIOB U JIerpajalus CUCTEM MOJAEpKaHUs KU3HU.
I'moGanbHBIE, pErMOHANIBHBIE U JIOKAJBHBIE MPOOJIEMBI OKPYKAIOIIEH CPEIbI.

3arpsizHeHue arMocgepsl (KUCIOTHBIE NOKIH, (POTOXMMUYECKUI CMOT M T.JA.). 3arps3HEHHE BHYTPEHHUX
BOJ U MupoBOro okeana. 3arpsa3HeHue TuTochepsl; Jerpajanns 3eMeib, OyCThIHUBaHHE.

Pa3zoen 6. Knumamuyeckue nociedcmeus usmeHeHus cocmasa ammocgepvl

['mobGanpHBIl dHEpreTHUecKUid OalaHC; MAPHUKOBBIA A(G(HEKT Kak MNPUPOAHBIA (GaKkTOp MO KAHUS
YCIIOBHM CYHIECTBOBaHHUs XKMBOW marepud. [lapHuKOBBIE ra3bl. FICTOUHHMKM M CTOKM JUOKCUAIA yriepoaa v
JPYTUX MTapHUKOBBIX ra3oB. M3MeHeHne KOHLEHTpAalUK IUOKCUAA YIJIEpOJia U IPYruX NapHUKOBBIX Ta30B B
atMocdepe; MEXaHU3M TI100aJIbHOTO MOTETIICHUS.

[TocnencTBus r100aNbHOTO MOTEIUICHHUS: TTOBBILIIEHUE YPOBHS MUPOBOTO OKEaHa, 3aTOIJIEHHE MPUOPEKHBIX
30H; TasHUE JIETHUKOB U BEYHON MEpP3J0ThI; fedopMalins KINMAaTUHYECKUX U CETbCKOXO3HCTBEHBIX 30H U
reorpaueckoil CTPYKTYpbl IPOM3BOACTBA IPOJOBOJIBCTBUS; HM3MEHEHHUS PACTUTENBHOTO MOKpPOBa,
OITYCTBHIHUBAHUE.

Pa3zoen 7. 3enenas pesonroyus

3eneHass XuMus. 3eJle€Has SHEpreTHKa. 3elieHas SKOHOMHKaA. [IOHATHE HM3KOYTIepOJHOW (IUKIMYECKON)
9KOHOMMKH. CrieHapun HU3KOYTJIepoaHoro passutus g Poccun. Hammydmme nocTynHblE TEXHOJIOTHU.
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OCHOBHBIE IPUHIMIIBI 3eJIEHOTO MPOU3BOACTBA. | '0Cy1apcTBEHHOE PETyIHMPOBAHNE IPUPOIOTIOIb30BAHUS HA
ocnoe HJIT. Dxonornueckuii ciex yenopeyecTBa. 3enenblil opuc. KapOoHOBBIE TOTUTOHBI.
Pazoen 8. Mupoesosspenue, smuxa u ycmoiiuugoe pazeumue.
ITepexox ot obmiectBa MOTpeOICHUS K yCTOMYHMBOMY OOIIECTBY. VI3MeHEHHE CTPYKTYpHI MOTpeOHOCTEH
o0IIIecTBa U KPUTEPUEB KaYECTBA J)KU3HU M YPOBHS pa3BUTHUS. POIIb KYIBTYPHBIX U PEIIMTHO3HBIX TPAIUIIHNA
B Ipo0JieMe yCTOWYMBOTO Pa3BUTHA.
Wudopmanusi, 3HaHWE, HayKa, TEXHOJOTHU. YBEIWYCHUE PONM HH(OPMAIMOHHBIX PECYpCcOB B 00IIEM
Oanmance pecypcomnotpetnenus. MadopmaimonHoe (MOCTUHIyCTpHAbHOE) 001iecTBo. Ponk 00pa3oBanus B
YCTOMYUBOM OOILECTBE.

4 O0beM yueOHOM TUCUMIIINHBI

O0BeM TUCHUILITHHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
u, u,
OO0masi Tpy10eMKOCTh M CUUILINHBI 3 108 81
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 0,9 32 24
Jlekuun 0,45 16 12
[Ipaktrueckue 3ansatus (113) 0,45 16 12
JlaGopaTophsbie paboTsl (JIP) - - -
CamocTrosiTeqbHasi padora 2,1 76 57
KonTakTHas camocrositenbHas pabota 51 0,2 0,15
CamocTosATenbHOE U3YYEHHE PA3/ICIOB AUCIUTLTHHBI ' 75,8 | 56,85
Bupa xonrpoJis: 3a4er
AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«be30macHOCTh JKU3HeAESITETbHOCTH
VyebOnaga aucumiinHa "be3omacHOCTh KU3HEAEATEIbHOCTH" - oOs3aTelbHas AUCIUIUIMHA

denepanabHBIX TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BCEX HANpAaBICHUN NEpBOrO YpPOBHS
BbICILIETO MTpodeccnoHanbHOro o0pa3oBanus (0akaiaBpuaTa) U CelHalInTeTa.

1. Heab AMCHUILIMHBI - HOpMUpPOBaHHE TPOPECCHOHATBHON KYIbTYpPbl 0€3011aCHOCTH, 0T KOTOPOii
MOHUMAETCsT TOTOBHOCTh M CIIOCOOHOCThH JIMYHOCTH HCIOJIB30BAaTh B MPOPECCHOHATHHON AEATEIbHOCTH
NpHUOOPETEHHYI0 COBOKYIHOCTh 3HAaHUM, YMEHUH M HaBBIKOB JUIsl oOecreueHHsi 0e30MacHOCTH B cdepe
npoeCCHOHATIPHON NIEeATEFHOCTH, XapaKTepa MBIIUICHHS M [EHHOCTHBIX OpPHEHTAlWi, MPHU KOTOPBIX
BOIPOCHI 0€30MaCHOCTH pacCMaTPUBAIOTCS B KAUECTBE MIPHOPUTETA.

OCHOBHBIMU 33/1a9aMU JUCIUTUINHBI SIBIISTFOTCSI:

* IpUOOpPETEHNE TOHUMAHHUSI ITPOOJIEM YCTOWYHBOTO Pa3BUTHSI U PUCKOB, CBSI3aHHBIX C JICATEIIEHOCTHIO
YeJI0BeKa;

* OBIJIQJICHWE TPHEMaMH DPAlMOHAIHM3AINN KHU3HEIEATSITbHOCTH, OPHEHTHPOBAHHBIMUA Ha CHW)KCHUS
AHTPOIOTEHHOTO BO3JICHCTBUS Ha MIPUPOJHYIO Cpey U obecrieueHue 0e30MacHOCTH JIMYHOCTH U O0IIECTBa;

* opmupoBanmue:
- KYJbTYypbl 0€30MaCHOCTH, 3KOJOIMYECKOT'O CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, TNPU
KOTOPOM BOIIPOCHI O€30MAaCHOCTH M COXpPAHEHHUS] OKpYXKAlollleld cpelbl paccMaTpHUBAIOTCS B KauecTBE
BOXHEHIINX IPUOPUTETOB JKU3HEACATEIHHOCTH YEJIOBEKa;
- KYJIbTYpbl TNpodeccHOHaNbHONW O0€30MacHOCTH, CIHOCOOHOCTEH ISl WACHTU(PUIMKAIMM OMACHOCTH U
OIICHUBAHUsI PUCKOB B cdepe CBOeH mpodheccCHoHaIbHOM AeSTEIHHOCTH,
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- TOTOBHOCTH TPUMEHEHHUS NPOPECCHOHATBHBIX 3HAHUN AN MUHMMH3ALUN HETAaTHBHBIX JKOJOTHYECKUX
MOCJIC/ICTBHM, oOecriedeHusi O€30MacHOCTH W YIy4IIeHUs yCJIOBHM Tpyda B cdepe  cBoeid
npohecCHOHATLHOU e TEIIBHOCTH;

- CIIOCOOHOCTEN K OIICHKE BKJIa/la CBOCH MPEeIMETHOI 00JIacTH B pelIeHHe SKOJOTHUYECKUX MpodiieM U
po0JieM 6E30MMaCHOCTH.

2. B pe3yJibTaTe 0CBOCHHS IMCUUIJIMHBI CTYAEHT J0JIKEH:

Obnadams CleayrOIIMMU KOMIIETCHIUSIMH U UHAUKaTopamMu ux aoctwkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3uams:

- OCHOBHBIE TEXHOC(EpPHBIC OIIACHOCTH, HX CBOMCTBA M XapaKTEPUCTUKHU;

- XapakTep BO3JCHCTBUS BPEIHBIX U OMACHBIX (PAKTOPOB HA YEJIOBEKA M MPUPOIHYIO CPEAY, METOIbI
3alUTHI OT HUX MPUMEHHUTENBHO K cpepe cBoeil mpodhecCHOHATbHON AEATEIbHOCTH

Ymems:

- HICHTU(UIIUPOBATH OCHOBHBIC OMTACHOCTHU CPe/ibl OOUTAHUS YETIOBEKA;

- OIICHWBATh PUCK MX peaj3alliH, BHIOMPATh METOJbl 3AIIUTHI OT OMACHOCTEW HMPUMEHHMTEIBHO K
chepe cBoeil NpodecCHOHATBHOW JAEATEeIbHOCTH U CHocoObl obecrieueHHus KOMGOPTHBIX YCIOBUMN
KU3ZHEJEATEIIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M IPABOBBIMU aKTaMU B 00JacTH 0€30IaCHOCTHM M OXpaHbl OKpY’Karouei
cpenpl, TpeOoBaHHSAMH K O€30MacHOCTH TEXHHUYECKUX pErjJaMeHToB B cdepe mnpodeccrnoHalbHOM
JeSITEIIbHOCTH;

- CIT0c00aMu ¥ TEXHOJIOTHSIMH 3aLIUTHI B YPE3BbIUANHBIX CUTYALHAX;

-IIOHATUHHO-TEPMHHOJIOIMUECKHUM aIlllapaToM B 00jacTu 6€301acHOCTH;

- HaBblKaMM palMOHAIW3ALUU TNPOPECCUOHAIBHON JAESITEIBHOCTH C LEJIbI0 00eCcreyeHUs

0€30MaCHOCTH U 3aIIUTHI OKPYXKAIOIICH CPEebl.

3. Kparkoe coaep:kanue 1M CUUIIUHBI.

1. Beenenue B OezonacHocTh. OCHOBHBIE MOHATUS U OlpejaeseHus. be3onacHOCTh U ycToiunBOe
pa3BUTHE.

2. Yenosek u TexHochepa. CTpyKTypa TeXHOCEpHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsSIHUE TeXHOCHEPHI U TEXHOCPEPHOU OE30MacHOCTH.

3. Unentudukanus u Bo3eHCTBHE Ha YEJIOBEKA BPEIHBIX U ONMACHBIX (DAKTOPOB Cpe/Ibl OOMTAHUS.

Knaccugukanus HeraTuBHbIX (aKTOPOB Cpelbl OOUTAHMS 4YEIOBEKAa. XHMHMUYECKHE HEraTUBHBIE
dakTopel (BpeaHbIe BemiecTBa). MexaHWUYeCKHMEe M aKyCTHMUeCKHEe KOoJeOaHus, BUOpalMs H IIyM.
ONEKTPOMAarHuTHbIE M3Iy4eHHMs M Noisd. MoHusupyroomue H3ilydeHue. INeKTpuueckuil Tok. OmnacHble
MexaHuueckue Qaxrtopsl. [Ipomecchl TOpeHHs W TOXApOB3pPBIBO- OMNACHBIE CBOICTBA BEIECTB U
MaTtepuanoB. CTaTHYeCKOE INEKTPUUYECTBO.

4. 3ammTa yenoBeKa M Cpeapl OOMTaHMS OT BpEAHBIX M OMNAacCHBIX (DaKTOPOB MPUPOIHOTO,
AHTPOIIOTEHHOTO U TEXHOT€HHOTO MPOUCXOXKACHHUS.

OcCHOBHbBIE IPUHIIMIIBI 3aIIUTHI. 3aIIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTUBHBIX (DaKTOpPOB.
3ammra OT HHEPreTUYEecKUX BO3AEHCTBHM M (usnuyeckux mnoiei. ObecneyeHue 0€30MaCHOCTU CHCTEM,
paboTarouMx TOJ  JaBJIeHHEM. be3omacHOCTh  JKCIUlyaTallMM  TpyOONpPOBOAOB B  XHMMHYECKOM
IIPOMBIIIIEHHOCTH. be3omnacHas sKcIlyaTanusi KOMIIPECCOPOB. AHailu3 M OLIEHWBAHUE TEXHOICHHBIX U
MPUPOJIHBIX PUCKOB.

5. OGecriedueHne KOMQOPTHBIX YCIOBUH Ui JKU3HU M JIEATENIBHOCTH uesjoBeka. [lonsarue
KOM(DOPTHBIX WJIM ONTUMAJIbHBIX yCIOBHNA. MukpoxinMar noMenieHuil. OcBelieHre U CBEToBasl cpela B
MIOMEILEHUY.

6. [Ncuxodu3moaornIeckre u 3ProHOMHYESCKHE OCHOBBI 0€30TIaCHOCTH.

[Icuxuyeckue Mpolecchl, CBOMCTBA M COCTOSHUS, BIUSIOMIME HAa 0€30MacHOCTb. BUIBI M yCIOBHS
TPYAOBOH AEATENbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MTaCHOCTH.

7. Upe3BblualiHble CUTYallUd U METO/IbI 3aIIUTHI B YCIOBHSIX UX PEATU3aLIUU.

O6mue ceenenus o YC. [Toxap u B3pbIB. ABapHM Ha XUMUYECKHU OMACHBIX 00bEKTaX.

Pamnanmnonnbsie aBapuu. [Ipubopsl pamnalimoOHHOW, XUMHUYECKOW Pa3BEAKH M JIO3UMETPHYECKOTO
KOHTpoJIsl. Upe3BbIualiHble CUTYallud BOEHHOT'O BPEMEHHM. 3all[UTa HACEJIEHNS B UPE3BbIYAWHBIX CUTYalUsX.
VYcToiuuBoCTh PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BBIYAMHBIX CUTYALUSX.
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8. YnpaBieHue 6€30MacHOCTHIO )KU3HEACITEIbHOCTH.

3akoHOJATEeIbHBIE M HOPMATHUBHBIE  NPAaBOBbIE  OCHOBBI  YIPABICHHS  0OE€30MaCHOCTHIO
KHU3HEIEATSIIFHOCTH. JKOHOMHYECKHE OCHOBBI yHpaBieHHs Oe3omacHOCThIO0. CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOE yrnpaBieHne 6€30MaCHOCTBIO.

4. O0bem yueOHOH JUCHHUILINHBI

Bun yueOHO# paboThI B 3auernbix B akan. B actp.
eIMHUIIAX gacax gacax
OO0m1as TpyA0€MKOCTh TUCIIUTUIMHBI 4 144 108
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
IIpakTHueckue 3aHATUA - - -
JlaboparopHbie pabOThI 0,44 16 12
CamocrosiTesibHast paboTa 1,67 60 45
KonTakTHas camocTosTenpHas pabora - - -
[TonroroBka k 1a00paTopHBIM paboTam 0,56 20 15
CaMocCTOsATENbHOE U3YYEHUE Pa3JIEI0B JUCIUILINHBI 1,11 40 30
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IIpooonsicenue mabauyvi

Buabl konTpoJIs:
IK3aMeH 1,0 36 27
KonraktHas paboTa — mpoOMeKyTOUHAas aTTeCTaIUs 1,0 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bu1 HTOrOBOr0 KOHTPOJISA: IK3aMeH

AHHOTanus padoyeil MPporpaMMbl IUCIUTIIAHbBI
«/HkeHepHasA 1 KOMIIBIOTEPHAs rpaduka»

1 Ieab QMCHMIVIMHBI — HAYYUTh CTYAEHTOB CIIoco0aM 0TOOpa)KeHHsI IPOCTPAHCTBEHHBIX (JOPM Ha
IUIOCKOCTH, BBIIOJIHEHHIO M YTEHUIO YEPTE)KEH METOJaMH KOMIIBIOTEPHOH TpaduKu W TpaBHiIaM U
YCJIIOBHOCTSIM, IPUMEHsIEMbIM 1Tpu 3ToM (ctanaaptam ECK]I).

2. B pe3yabTrare nu3ydyeHus JUCHUILINHBI 00y4YAI0IIUIICS 0JIKEH

Obnadamye cleayomUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-2.1; YK-2.6; YK-2.8; YK-2.10

3namu:

— cnocoObl 0TOOpa)keHUs! MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— IpaBUJIa U YCIIOBHOCTH IIPH BHIMOJIHEHUH YEPTEXKEH;

— BHJBl CHMMETPUHU T€OMETPUIECKHX (puryp;

—  BUJBI U3ACTHHA U KOHCTPYKTOPCKHUX JIOKYMEHTOB;

— OCHOBHBIE BH/IbI I'paUueCKUX UH(POPMAIIMOHHBIX CUCTEM, 0a30BYIO Ipa)UIECKyI0 CUCTEMY,

UCIIOJIb3YEMYIO B YUeOHOM IpolLiecce.

—  Vmems: BBINOAHATH U YUTATh YEPTEIKU TEXHUUECKUX U3JIEIUM C yIETOM AEHCTBYIOIIUX CTaHIapTOB;
— BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTHYECKUX ITPOLIECCOB;
— HCIIOJIb30BaTh CPEJICTBA KOMIIBIOTEPHOU I'pauKHU J1JIs1 U3TOTOBJICHUS YEPTEKEH.
Braoemy:
— crnoco0amu U npueMamu U300pakeHusl IPEIMETOB Ha IIOCKOCTH;
— rpaduueckoii cucremoit «Kommnacy.

3 KpaTkoe coaepsxaHue JUCHHMIIHHBI

Pasoen 1. Obwue npasuna evinonnenus yepmediceu. IIpaBuina BHIIOIHEHUSA U 0(OPMIIEHUS YyepTexen
B coorBeTcTBUU ¢ ['OCT. ['eoMeTpuyeckre mocTpOeHHUs.

Paszoen 2. Ilpoeyuposanue ceomempuueckux ¢hucyp. Meron npoexuuii. [Ipsimble U KpuBbIE JTHUHHH.
[Tnockocts. IloBepxHocTu. I'eomerpuueckue tena. Cummerpus reomerpudeckux ¢uryp. OmnpeneneHue
HaTypaJIbHOM BEJIMYMHBI OTpe3Ka MpsIMO U miockoi purypsl. [lepeceuenne reomerpuueckux o0pa3os.

Paszoen 3. HUszobpascenuss npeomemos no I'OCT 2.305-2009. H3zoerus u xomcmpykmopckue
O0okymenmsl. VI300pakeHns. AKCOHOMETPUYECKUE YepTeKHU U3Aenuid. Buabl uznenuii 1 KOHCTPYKTOPCKUX
NoKyMeHTOB. CxeMbl. Pe3p0bl: 00pa3oBanue, kinaccudukanus, n3o0paxeHne 1 0003HaYeHUE Ha YepTexke.

Paszoen 4. Uzobpasicenuss oemaneu u ux coeounenuti. ICKU3bl U TEXHUUECKHE PUCYHKH JeTael.
Pe3r0O0BbIe n3nenus u coenvHenus. J(pyrue BUabl pa3beMHBIX U HEPA3bEMHBIX COCIMHEHUI JIeTaneu.

Paszoen 5. Yepmedgrxcu coopounvix eounuy. IlpaBuna BbINOJIHEHUS U O(OpMIIEHUS COOPOYHOTO
yepTexa. [leranupoBanue ueprexeid COOPOUHBIX €MHHILL.

Paszoen 6. Komnwvromepnas ecpagurxa. Co3naHue W pEAAKTHPOBAHWE UYEPTEKEW METOAAMHU
KomrbloTepHOi rpaduku. Co3gaHue TpexMepHbIXx Mojeneil. CosznaHue acCOIMAaTUBHBIX uepTexed Ha
OCHOBE TPEXMEPHON MOJEIIN.

4 O0beM yueOHOM THCUMILTHHBI
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Cemectp

Bcero
Bun yue6HO# paboThI 1 2
3E Alflaz[. 3E AI;an. 3E Alflaz[.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 7 252 4 144 3 108
KonTakTHas pa6oTa — ay IuTOPHbIE 2,22 80 133 48 0,89 30
3aHATHSA:
B TOM 4HucJje B (popMe NPAKTHYECKON
HOATOTOBKH 1,44 52 0,72 26 0,72 26
Jlexnun 0,44 16 0,44 16
[Ipaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM 4Hclie B opMe MpaKTUUECKOI
S — 1,44 52 0,72 26 0,72 26
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonraktHas camocrositenbHast pabora
(3a4eT C OIEHKOM ) 0.8 0.4 0.4
Kypcosast pabora 35,8 35,8
KonrakrHas CaMOCTOSTEIIbHAS pabora 4.78 0,2 2,67 211 0.2
(mpuem KypcoBo# pabOThI)
[TonroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTenbHOE H3yYeHUE Pa3/IeioB
JE—— 99,2 77,6 21.6
3aver ¢
3auder ¢ OLIEHKOM,
Bua uTOoroBoro KOHTpoOJIA: OLEHKOi KypcoBast
pabota
Beero Cemectp
Bun yuebnoit paboThl L 2
3E A(;Tp. 3E ASITp. 3F ASITp.
OO61ast TpyA0eMKOCTh TUCITUTUTMHBI 7 189 4 108 3 81
KonrakTHas padora — ayiuTopHbIE 222 60 1,33 36 0,89 24
3aHATHS:
B TOM 4HucJe B (pOpMe NPAKTHYECKOMI
HOArOTOBKH 1,44 39 0,72 195 | 0,72 | 19,5
Jlexun 0,44 12 0,44 12
[Tpaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
B TOM 4YHCIIe B OpME NPAKTUUECKOM
S —— 1,44 39 0,72 195 | 0,72 | 19,5
CamocrosiTesibHas padora 4,78 129 2,67 12 2,11 57
KonrtaktHas camocrositenbHast paboTta
(3a4eT C OIEHKOM) 0.6 0.3 0.3
Kypcosast pabota 26,85 26,85
KonTtakTHas CaMOCTOSTe IbHAS pabora 478 | 015 | 267 211 | 015
(mpuem KypcoBoii paboThl)
ITonroToBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocrosTenbHOE U3ydeHHE Pa3/ieioB
e — 74,4 58,2 16,2
3ader ¢
3auer ¢ OLIEHKOIA,
Bupa uTtoroBoro KOHTpoJIs: omenKoii KypcoBas
padora
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«IIpukIagHas MEXaHUKA»

1. Heap AMCHUNIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY MOJAXOY K BBIIOJHEHUIO MH)KEHEPHBIX
pacyeToB Ha IPOYHOCTH, KECTKOCTh U YCTOMYUBOCTb JIEMEHTOB KOHCTPYKLIMM, AETANEH U y3JI0B MAlllMH U
armaparos.

2. B pe3yabTaTte u3yYeHHs AMCHUILITHHBI 00YYaIOUIUICS TOJIKEeH:

Obnadamye cleayroIUMU KOMIIETEHIIUAMHU ¥ UHAUKATOPAMH UX JOCTHIKCHMS:

VK-2.1; YK-2.2; VK-2.4; YK-2.7, YK-2.8; YK-2.9; VK-2.10; IIK-1.1; I1K-1.2; TIK-1.3.

3Hamy:

— OCHOBHBIE YPaBHEHMS U METO/Ibl PEIICHUS 33]1a4 CONPOTUBIICHNS MAaTEPUAJIOB U A€TaJe MalluH;
— OCHOBHBIE METOJbl PACYETOB HA IPOYHOCTH, )KECTKOCTh U YCTOWYMBOCTH JJIEMEHTOB KOHCTPYKLIHN

MalIVH U annaparos;

— OCHOBBI TEOPHUH pacueTa JeTalcy U y3JI0B MalllMH U alllapaTOB XMMUYECKON TEXHOJIOTUH;
— KOHCTPYKLIMH, TUIIAXHU U KPUTEPUU pabOTOCHOCOOHOCTH JieTallell MalluH, COOPOUYHBIX €IUHUIL

(y3J10B) 1 arperaTos.

Ymemu:

— IPOBOJUTH PACYEThI JIEMEHTOB KOHCTPYKLIMI HA OCHOBE METOJOB COIPOTUBIIEHUS MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYMPOBATh AETAIN MALIUH 10 UCXOIHBIM JaHHBIM;
— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUSM pabOTOCIIOCOOHOCTH M KOHCTPYMPOBAHUS JieTallei

MalllMH;

— BBIIOJIHATH ¥ YUTATh TEXHUYECKUE CXEMBbI, YEPTEKH U 3CKU3BI JETaJCH, y3JI0B U arperaroB MalluH,

COOPOYHBIX YEPTEkKEN U UepTEkKU 00ILEro BUa.

Braoemy:

— HaBBIKAMHU pacyeTa CONPOTUBJICHUSI MATEPUAIOB AHATUTUUYECKUMU METOIaMU;
— HaBBIKAMHU BBIOOpA MaTEpPHAJIOB MO KPUTEPHUSIM MPOYHOCTH;
— pacueraMu THIOBBIX JETaJeil MallluH, 0JIb3yACh clipaBoyHOU autepaTypoil u 'OCTamu.

3. Kparkoe cogep:kanue A1 CUUIIAHBI

Paszoen 1. Onpeodenenue peaxyuii onop. Pacmsowcenue-cocamue. AOCOTIOTHO TBEpAOE TEJO.
DOneMeHThl CTaTUKU. YpaBHEHMs] paBHOBecus. CBsi3U M uX peakuuu. OCHOBHBIE JONYLICHUS W MPUHIUIIBI
COIIPOTHBIIEHUS MaTepuanoB. Meron ceuenuil. Hanpspkenus, nepopmanun u nepemenienus. 3akoH I'yka.
JlnarpamMmbl pacTsKeHUS 7S TUIACTUYHBIX U XPYNKUX MaTepUaIoB U UX XapaKTEPUCTUKH.

Paszoen 2. Kpyuenue. Mszeu6. 3akoH ['yka mpu ciasure. BHyTpeHHue cuiioBble (BAaKTOpbl MHpH
Kpy4eHUHU. YCIOBHE MPOYHOCTH NpH KpydyeHUH. ['eomeTpuyeckue XapaKTEpUCTHUKU IUIOCKUX CEUYEHUH.
[TonsTHEe yncTOrO M MoNepeyHoro u3ruOoB. OnpeneneHne HOpMaIbHBIX HANpsKEHUH. Y ClIoBUE POYHOCTH
npu u3rube. OnpeneneHne KacaTeabHbIX HanpskeHU. ParmonansHbie GopMbl ceueHu .

Paszoen 3. Cnoowcnoe nanpsicennoe cocmosinue. OCHOBBI TEOPUM HANpPSHKEHHOTO COCTOSIHUS U
runore3bl npouyHocTd. [loHsTHe HampspkeHHOro coctosHua. OOoOmeHHbl 3akoH ['yka. Ilonsarue
SKBUBAJICHTHBIX HANpPSDKEHUH M KPUTEPHUEB NMPOYHOCTH. ['MIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE COCYZBI
XUMHUYECKHUX MPOU3BOACTB. BbiBOA ypaBHeHus Jlamnaca. ¥YcimoBue npoynoctu. Pacuer cxaThIX cTepKHEN Ha
ycroiuuBocTh. [IoHSATHE KpUTHUECKOW cuiibl M Ko3((uIMeHTa 3amaca NpoYHOCTH. Pacuer KpUTHYecKOi
cuibl o Ditnepy. [penens npumenuMocTu Gopmyssl Diinepa.

Paszoen 4. Jlemanu mawun. Kinaccuduxanus peraneii MamMH M anmapatoB  XUMHYECKUX
pou3BoJCTB. Pe3p0oBhie coennHeHus. Pacyer OONTOBBIX COEIMHEHUH NpU MONEPEYHBIX M MPOAOIBHBIX
Harpy3kax. llInoHouynsle coennHeHns. Pacuer mmoHoK Ha cpe3 U cMmsatue. Bunabl cBapku. Bunel cBapHbIX
mBoB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX HIBOB. Bajibl M ocu, ux Kiaccuduxamus u
HazHayeHue. llommmnHuku  ckonpxeHus.  Marepuansl  Bkuaapiued. [logmmnHukM — KadeHus.
[TpuHIMNIMATbHOE YCTPOWCTBO W OCHOBHBIE TI'€OMETpHYecKHe pa3mepbl. J[OCTOMHCTBA, HENOCTATKU U
o0jacT TpPUMEHEHUs TMOJIIWIIHUKOB KadeHHsT U CKojJbxkeHus. llpuBognsie mydThl. Haznauenue.
Knaccudukanus mydt. 3youaTtsie nepenaun. OkpykHOe M paguaibHoe ycuus. Penykropsl. OnpeneneHue
U KJaccuukanus.

Pazoen 5. Pacuem Xxumuuecko2o annapama ¢ MeXaHU4ecKum nepemeuiusaoujum yCmpoucmeoMm.
Odopminenne nosicHUTENbHON 3anucku. [IpoekTHBIE M MPOBEPOUYHBIE pacueThl THUIOBBIX 3JIEMEHTOB B
COOTBETCTBUM C JCHCTBYIOIIMMHU MeToAUKaMU. YepTex oOIIero BUa anmnapara ¢ BUJaMH, pa3pe3aMu,
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CEUCHMSIMHU M BEIHOCHBIMH 3JIEMEHTAMH, IAIOIIMMU MTOJTHOE MPEICTaBICHHE 00 €ro yCTPOICTBE U MPUHIUIIE
paboThl. YyepTeku COOPOUYHBIX SAMHUI U AeTajeid. YepTerku cOOpOUHBIX SMHMIL U IeTaJICH.
4 O0beM yueOHOH TUCIUIJINHBI.

3 Cemectp 4
Bun yue6HO# paboOThI Beero
3E Axkan.u/l 3E |Axam.ul 3E | Akan u
OO01mmas TpyA0eMKOCTh TUCITUTUTHHEI 6 216 4 144 2 72
KonTakTHasi padora — ayauTOpHbIE 222 80 1,78 64 0,44 16
3aHATHSA:
B TOM 4mcJje B popme NPaKTHUECKOI 1.44 52 1.16 42 0,28 10
NMOJITOTOBKH
Jlexkuun 0,89 32 0,89 32
[Ipaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTHIECKOMN 1.44 52 0,72 26 0,22 8
MTOJATOTOBKH
CamocTrosiTesbHasi padora 3,78 136 2,22 80 1,56 56
KonraktHas camocrositenbHast pabora
» 0,4 0,4
(3a4eT C OIEHKOM )
KypcoBoii mpoekT 55,6 55,6
KonraktHas camocrositenbHast pabora 04 04
(mpueM KypcoBOTO MPOEKTa) 3,78 ' 2,22 1,56 '
Pacuetno-rpaduueckune paboThl 18 18
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM 18 18
CamocrosTenbHOe U3ydeHHE Pa3/iesioB 436 436
JTUCIUTUTAHBI
3ayer ¢ KYPCOBOH
Buja ATOroBOr0 KOHTPOJIS: -
OIIEHKOi1 NMPOEKT
3 Cemectp g4
Bun yuebHoi paboTbl Beero
3E Actp.u.| 3E |Actp.u.| 3E | Actp.u.
OO6m1ast Tpy10€MKOCTh TUCIIUILIAHBI 6 162 4 108 2 54
KonrakTHas padora — ayiuTopHbIe 222 60 1,78 48 0,44 12
3aHAATHSA:
B TOM 4mcJje B popme NpaKTHYECKOI 1,44 39 116 | 315 | 028 75
NMOJATOTOBKH
Jlexunu 0,89 24 089 24
[Ipaxtnueckue 3ansatus (I13) 1,33 48 0,89 24 0,44 12
B TOM 4HcIie B (hopMe MPaKTHUECKOM 1,44 39 0.72 195 | 0,22 5
MOATOTOBKH
CamocrosiTesibHas padora 3,78 102 2,22 60 1,56 42
KonrtaktHas camocrositenbHast paborta
» 0,3 0,3
(3a4eT ¢ OLEHKOM)
KypcoBoii npoekT 41,7 41,7
KonTakTHas camocTositensHas paboTa 03 03
(mpreM KypcoBOTO MPOEKTa) 3,78 ' 2,22 1,56 '
PacuerHo-Tpaduueckue paboTh 13,5 13,5
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 13,5 13,5
CamocrosTenbHOE U3ydeHHE Pa3/IeioB 327 327
JTUCIUTLTAHBI
3aver ¢ KYpCOBOH
Bua uTOroBoro KOHTpOJIA: .
OIIEHKOii NMPOEKT
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«IIpouecchl U aNMapaTbl XMMHYECKOH TEXHOJIOTHID)

1. Heab TUCHMILIMHBI - BMECTE C JUCIMUIIMHAMM OOIIEH XMMHUUYECKOH TEXHOJOTHHM, XUMUYECKUMHU
MPOLIECCAaMH M PEaKTOPaMU U JPYTUMHU, CBA3aTh OOIIEHAYYHYIO U OOIIEMH)KEHEPHYIO MOJATOTOBKY XHMHKOB-
TEXHOJIOTOB, YTO HEOOXOJUMO TpH TOJATOTOBKE OaKalaBpOB IO JAHHOMY HAIIPABJICHUIO I HAYYHO-
HCCJIEJIOBATEIHLCKOM U MPaKTUUECKON pabOThl Ha MPEANPUATHSX.

2. B pe3yJbTaTe u3ydeHHsl JUCHUIIHHBI 00yYaIOIIMACA TOJIKEeH:

Ob6nanath cneayoUMMH YHUBEPCATbHBIMU KOMITETEHIIUSIMU ¥ UHIUKATOPAMU UX JOCTUKCHHUS:
YK-1.1, YK-1.2, YK-1.3, YK-4, YK-2.3; YK-2.10, VK-3.3, YK-8.4.

OO6nanath CleaylOIUMUA  OOMENPO(ECCHOHATHPHBIMA ~ KOMIIETEHIIUSIMU W HHJIUKATOpPAMU  UX
noctmxenus: OIIK-2.6, OITK-2.7, OIIK-2.8, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

Ob6nagath cneayomumMi NpodecCHOHaTbHBIMUA KOMIETCHIIMSIMA U UHIUKATOPaAMH UX JOCTH)KCHUS:
[1K-1.2, T1K-1.3, [1K-2.3, T1K-3.2, TIK-4.3.

3namo:

— OCHOBBI TEOPHH IE€PEHOCAa MUMIYJbCa, TEIUIa U MACCHL;IPUHIUIMBI (PU3UYECKOTO MOICIUPOBAHUS
MPOLECCOB; OCHOBHBIC YPAaBHEHUS JABUKECHHS KUIKOCTEH; OCHOBBI TEOPHH TEIUIONEPEIaur; OCHOBBI TEOPUH
Maccorepeiadyil B CHUCTEMax CO CBOOOJHOM M HEMOJBMKHOW TpaHHIeH pa3aena ¢a3; THUIOBBIE MPOILECCHI
XUMHYECKON TEXHOJOTHH, COOTBETCTBYIOIIUE AIIAPAThl K METO/IbI UX PACUETa;

— METOJbl MOCTPOCHUS ASMIUPUYECKUX M TEOPETUUYECKUX MOJENIEH XHUMHUKO-TEXHOJIOIMYECKUX
MIPOLIECCOB.

Ymemy:

— OMNPENENATh XapaKTep IBHXKEHUSA JKHIKOCTEH W Ta30B; OCHOBHBIE XAPAKTEPUCTHUKHU IMPOLECCOB
TEIUIO- M MAacColepelaud; pacCUMTHIBATh IapaMeTpbl M BbIOMpATh amnmaparypy Uil KOHKPETHOTO
TEXHOJOTMYECKOT0 MPOIIECCa;

— paccuMThIBaTh OCHOBHBIC XapaKTEPUCTHUKU XHUMHKO-TEXHOJOTHYECKOro Ipolecca, BBIOMPATH
palMOHAIBHYIO CXEMY.

Braoemp:

— METOJAaMH TEXHOJOTMYECKHX pacuyeTOB OTHECIBHBIX y3JI0B W JIETAIEH XUMHYECKOTO
000pyI0BaHNS;

— HaBBIKAMU MMPOEKTUPOBAHUS TUIMOBBIX alapaTOB XUMUYECKOW MPOMBIIIJIEHHOCTH;

— METOJIaMH OTpE/IeTICHHs PAIlMOHATBFHBIX TEXHOJIOTUYECKUX PEKUMOB pabOThI 000PYIOBAHHUS.

3. Kparkoe coaep:kanue TuCHUILINHBI.

Paszoen 1. I'uopoounamuueckue npoyeccol u annapamuvl XUMUYeCKol mexHol02ul
1.1. Beenenue B nuctuurinHy. OCHOBHBIC TTOHSTHS U ONIPEICICHHUS.

[Mpeamer muctumumasl  «lIpoliecchl W anmapaTbl XHUMHYECKOW TexHoJorumy». Kraccupuxarus
npoueccoB. HempepbIBHBIE U EPUOANYECKHE, CTAIMOHAPHBIE U HECTALIMOHAPHBIE MPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB W OOIIME TMPHUHIMIBI pacyeTa anmnaparoB XUMUYECKOH
TEXHOJIOTHH.

Kunkoctu wm rasel. Krnaccubukanus sxkuakoctei. WpaeanbHas kuakocTs. KamenpHble W yrpyrue
*Kuakoctu. Cunbl, TEUCTBYIOLIME B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHBIE. HampsixeHus B )KUJIKOCTAX U
razax (TaHreHUualbHbIE U HOpMaJbHbIe). CBOMCTBA HKUAKOCTEH.

Monens HenpepbIBHOM cpenbl. [ToHsTHE Pr3HYecKoro aIeMeHTapHOTo 00BheMa.

1.2. OCHOBBI TEOPUU TIEPEHOCA.

OCHOBBI TEOpUHU SBJICHUH MEPEHOCA: aHATU3 MEXaHU3MOB, MOJICITMPOBAHUS M Pa3pabOTKH 000OIIEHHBIX
METOJIOB pacueTa THAPOMEXAaHUYECKHX, TEIJIOBBIX W MAacCOOOMEHHBIX IMPOILIECCOB U  allaparoB.
DEHOMEHOJIOTUYECKUE 3aKOHBI IEPEHOCAa UMITYJIbCa, MACCHI U YHEPTrur. MONEKYJISPHBIA U KOHBEKTHUBHBII
nepenoc. O01mye 3aKOHOMEPHOCTH TUAPOAMHAMUKH, TETUIONEpeaud U Maccornepenayu. B3auMocBs3b 3TUX
MPOIECCOB B MPOMBIIIJIEHHOM anmnaparype. Poib siBneHuil nepeHoca npu XUMUYECKUX MPEBPAIICHUSX.

MarepuanbHble U OHEpPreTHYecKHe (TerUIoBble) OalaHChl; OMpEIEeICHHEe MAaCCOBBIX TOTOKOB U
SHEPTeTUYECKUX 3aTpaT. Y CIIOBUS PAaBHOBECHS W OIPEJCIICHUE HAMPaBICHUS MPOIIECCOB mepeHoca. OO0ruit
BUJ] YPaBHEHUN CKOPOCTHU MPOIIECCOB; IBIKYIIUE CUJIBI U KHHETHYECKHe KodpduiueHTsl. JIumMuTupyomue
CTaJIH.
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1.3. 'mapocraTuka.
Juddepennmansaple ypaBHeHUS paBHOBecus Jiiepa. Ilokosmiascs KUIKOCTh MO JEHCTBUEM CHIIBI

TsDKeCTH. OCHOBHOE YypaBHEHHE THAPOCTATUKH. IIpakThdeckne NPHUIOKEHUS OCHOBHOIO YpPaBHEHHUS
TUIPOCTATUKH.
1.4. l'uaponuHamuka.

bananc cun npu  OBMKCHMM BA3KOM HEC)KMMAEMOM JKUAKOCTH. YPaBHEHHE HEPa3pbIBHOCTH
(crutomHOCTH) OTOKA. YpaBHeHne HaBbe-CTokca U ero pu3HuecKuii CMbICI.

[Tono6Hoe mnpeoOpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pasmepHble NepeMeHHbIE - KpUTEpUHU
ruApoauHaMuYecKoro noxoous (Ditnepa, Peitnonbaca, @pyna, TOMOXpPOHHOCTH), UX (PU3UUECKHIA CMBICIT,
napaMmeTpuueckue kputepuu. KputepuanbHoe ypaBHEHUE IBUKEHUS BA3KOM KUIAKOCTH.

VYpaBHeHUE IBWKCHHS Oiyiepa. DHEPreTHUYEeCKU OajaHC CTAallMOHAPHOTO JABWKCHUS HJICaTbHOMN
JKUJKOCTU. YpaBHEHUE bepHyIUIM U1 UACAIBHOW U PEAIBHON KUAKOCTH. Ero npakrudeckue npuiioKeHus
(ucreuenue xuakocted, Tpyoka Iluto-lIlpannrns). [IpuHIMIBI W3MEpEeHUS CKOPOCTEH UM PacxojoB
KHUJIKOCTH JIPOCCEIbHBIMH NMPHOOpaMH M MHEBMOMETpUYECKMMHU TpyOkamu. OmpezpereHue pacxoioB Ipu
MCTCUYCHUU KHUIKOCTEN Yepe3 OTBEPCTUS NN HACATKU.

['maponvHaMHYECKUE PEKUMBI IBHKCHHS KUIKOCTEH: IAMUHAPHBIN U TYpOYICHTHBIMH.

Uucno PeilHonbAca M €ro KpUTUYECKHE 3HAUYEHUA. MexXaHM3Mbl JaMHUHAPHOTO M TYpOYJIEHTHOTrO
tedeHuil. Ilonstue TypOynentHoctu. I[IpencraBieHuss o THAPOJMHAMMYECKOM IOTPAHUYHOM CJIO€ MpPU
TEYEHUH 110 TpyOaM M KaHaIaM U MPU 0OTEKaHUH TEll.

Pacuer nuamerpa TpyOONpoOBOIOB U anmnaparoB; BEIOOP CKOPOCTEN MOTOKOB U ONTUMAJIBHOTO AUAMETpa
TpyOOTIIPOBOIOB.

Pacrnipenenenue ckopocteil o paanycy TpyObl HOCTOSSHHOTO CEUEHUs MPU JaMHUHAPHOM CTAllMOHAPHOM
TE€YECHUHU.

Teuenue B TpyOax u kaHanax. Onpeaensonnii NonepevHbli pa3Mep NOTOKa B KaHajlaxX MpOU3BOJIbHOMN
(bopMBI: THAPABIMYECKUI pasinyc, SKBUBAIIEHTHBIN AHaMETP.

I'mppaBinyeckoe CONPOTHUBIICHME IIPM TEYEHUM JKUIKOCTEH M ra3oB. Pacuer morepp Ha TpeHHE
(ypaBuenue Jlapcu-Belic6axa) u Ha MecTHbIe colpoTHBIEeHUS. COOTHOLIEHNUS U HOMOTpaMMBbI JUIsl pacyera
koo dunmenTa TpeHHus. 3aBHCHMOCTH MEXIY pacxXxoIOM H TepernajoM JaBiieHus. Pacuer Hamopa s
nepeMeleH sl KHUJIKOCTe! yepe3 CUCTeMY TpYOOIIPOBOJIOB U amlaparoB.

1.5. IlepemenieHue KUIKOCTEN.

[Tepemenienre >KUAKOCTEH € MOMOIIBIO MAIIMH, MOBBINAKOIIMX AaBieHHe. OObeMHbIE (ITOPIIHEBLIE,
pOTaIlMOHHBIC W Jp.) U AUHAMUYECKHE (LIEHTPOOEKHBIE, OCEBbIE W Jip.) Hacochl. OCHOBHBIE TapameTphl
paboThI FMIPABINYECKUX MAIINH: IPOU3BOIUTEIBHOCTD, HAOpP, MOUTHOCTH, KII/I.

PacueT Hanopa 1 notpeGseMoil MOLITHOCTH; MO00p ABUTaTels K Hacocy. OmnpeneneHue JomycTUMON
BBICOTHI BCachIBaHUs. SIBJI€HNE KaBUTALIMU U €TI0 IPEJOTBpAIICHHUE.

OcobeHHOCTH pPabOThI, COMOCTAaBICHHE W 00JACTH NPUMEHEHHS OCHOBHBIX THUIIOB HAacOCOB -
LEHTPOOEKHBIX, TMOPIIHEBBIX (MUIyHXKepHbIX) W ap. Cssa3p Hamopa, wMomuHocth u  KIIJA ¢
IPOM3BOIUTENBHOCTBIO (XapaKTEPUCTHKH HacocoB). PaboTa HacoCcOB Ha ceThb U UX BHIOOP; PEryIMpPOBAHUE
MIPOU3BOIUTEIILHOCTH.

Pasoen 2. Tennosvie npoyeccoi u annapamvl XuMuyeckou mexHo102uu
2.1. OcHOBHBIE NOHATHS U ONpEIETCHU B TeIlonepeaaye.

OcCHOBHBIE TEIUJIOBBIE MPOLIECCHl B XUMUYECKON TEXHOJOTUH: HarpeBaHUE U OXJIAXKACHHUE, KOHJIEH AU
MIapOB U UCIIAPEHUE KUIKOCTEN.

CrannoHapHbI ¥ HECTALIMOHAPHBIA NEPEHOC TEIUIOTHL. TeMrepaTypHoe mosje, TpaAueHT TeEMIIEpaTypbl
U TEIUIOBOM MOTOK; TEeIUlonepenadya M TeIulooTnada. TemrepaTypornpoBOJHOCTh — TEIUIOMHEPLIUOHHbBIE
CBOIICTBaA Cpeabl.

2.2. [lepeHoc sHepruu B hopMe TEIIOTHIL.
TenioBoil OanaHCc Kak YacTHBIM ciydail sHepreTudeckoro Oamanca. OmpeleneHue TEIIOBOM Harpys3ku
anrapara nIpyu U3MEHEHUH U 03 U3MEHEHUS arperaTHoro cocTostHus. Pacxo/ TeroHocuTenei.

JuddepennmanbHoe ypaBHEHHE IepeHOca SHEPTUH B popMe TeruioThl, ypaBHeHHe Dypre-Kupxroda u
TEIIONPOBOAHOCTH.

CrannoHapHbIi IEPEHOC TEIUIOTHI Yepe3 IUIOCKKUE U NWINHApPUYECKUE cTeHKU. CoueTaHne MEXaHU3MOB
nepeHoca TerIoThl (TeIIONPOBOAHOCTH, KOHBEKIIMH, U3TTyYEHUS).
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KoHnBekTHBHBIN NIEpeHOC TEIIOTHL. be3pa3smepHble nepemenHsle — ynciaa Hyccenbta, [lekne, [Ipanatis,
I'pacroda, ®ypre. PacueT k03pPUIMEHTOB TEIIIOOTAAYM IPU BBIHYKACHHOM U €CTECTBEHHOM KOHBEKITHH.

TennooOmeH pu M3MeHeHUU arperaTHoro coctosinusi. Konnmencammsi mapoB. ®opmyna Hyccenbra.
TennooOMeH npu KUIMEHUH.

PannantHsiil Teronepenoc. Bzanmuoe nsnydenue teil. PaquaHTHO-KOHBEKTUBHBIN NIEPEHOC TEILIOTHI.
Pacder norepp TEIIOTHI annapataMy B OKPYXKalOLIYI0 Cpely U TeILUIOBOW u30isAnud. OCHOBHOE ypaBHEHHE
TEIUIONEPEaUH.

2.3. Tenonepeaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJIMTUBHOCTh TEPMUYECKUX CONPOTUBIICHUH.
Cpennsis  nBukymas cwia Temonepenauu. OrnpeneneHue CpeaHedl ABMXKYIIEW CWIbl B - ammaparax
pa3IMYHBIX KOHCTPYKUMH. B3auMMmHOe HampaBileHHWE IBMXKCHMs TEIIOHOCUTENEH. Pacder moBepxHOCTH
TEIIO0OMEHHUKOB.

Crioco0bl 1OJBOJIa M OTBOJIA TEIUIOTHI B XMMHUYECKOHM TexHonoruu. TpeOoBaHMsl, NMperbsaBIIeMble K
TerioHocuTe s iM. O00rpeB BOJSHBIM MAapOM, BBICOKOTEMIEPATYPHBIMH OPTaHUYECKUMHU TETUIOHOCHTEISIMH,
TOMoYHbIMU  razamu. CnocoObl  3nmekrpooborpeBa. OTBOX  TEIUIOTHI  BOJOM, BO3AYyXOM U
HU3KOTEMIIEPATYPHBIMU TEINIOHOCUTEISIMH.

TennmooOMeHHbIE anmnapatsl; UX Kiaccupukanus. OCHOBHBIE THIIBI TOBEPXHOCTHBIX TEMJIOOOMEHHHKOB
(TpyOuarble, IUIaCTUHYATHIE, amnmapaThl C MEpPEeMEUIMBAIOIIMMM ycTpolcTBaMu U T.1.) CMecuTesbHble
TEIIOOOMEHHUKU: TPaJUpHU, KOHIACHCATOPbl CMELIeHUs. BpIOOp OoNTHMAaIbHBIX KOHCTPYKUMH M YCIOBHH
OKCIUTyaTallii TEIUIOOOMEHHBIX ammapaToB. OCHOBHBIE TEHICHIIMH COBEPIICHCTBOBAHMS TEIIOOOMEHHBIX
anmnaparos.

Paszoen 3. Ilpoyeccol u annapamsi pazoenenus 20MO2EHHbIX CUCHEM (OCHOBHbIE MACCOO0OMEHHbIE NPOYeccyl)
3.1. OcHOBHbIEC NOHATUS U ONIPEJICNIEHUs B Macconepeaaye.

Knaccugukamus npomeccoB maccooomena. OCHOBHBIE TOHATUSL W ompeneneHus. llpomeccsr co
CBOOOIHOM U (PMKCHPOBAHHOM TpaHuIel pasnena ¢a3 u ¢ pa3aestoniei (as3bl meperopoaKon (MeMmopaHoi).
Hocurenu u pacnpenensiemsle BemiectBa. CriocoObl BeIpakeHuUs cocTaBa ¢as.

DU3UKO-XMMUYECKHE OCHOBBI MacCOOOMEHHBIX NpoleccoB. PaBHOBECHbIE YCIOBUS U OIpe/eleHue
HampaBJIeHUs TiepeHoca BemectBa u3 (assl B Pazy. Koadpdummentsr pacmpenenenus. Ilonstue o
Maccolepeiaye 1 MaccooTaaue.

KoHueHTpanmonHoe moje, rpaiueHT KOHLEHTPAIUU, 00K 1 yIeIbHbIM MOTOK Macchl. MoJeKysipHas
b dy3us B KUAKOCTAX, Ta3ax (Mmapax) U TBEPJbIX Teaax.

3.2. MexaHu3MBbI [IepeHOCa MACCHI.

YpaBHEHME HEPA3PBIBHOCTH U1 IBYXKOMIIOHEHTHOM CUCTEMBI.

JuddepenunanbHoe ypaBHEHHE KOHBEKTUBHOTO MIEPEHOCA MAacChl B OMHAPHBIX Cpeaax.

Juddy3noHHBIN MOrpaHUYHbIN C10H; TpodUIN KOHIIEHTpALUi U CKOPOCTEH B MOTOKAX.

Koad¢uments maccootnaun. OCHOBHBIE MOJIEbHBIE IPEJICTABICHNS O MEXaHU3ME MacCOOTIauH.

MonenupoBaHue KOHBEKTUBHOTO MaccooOMeHa. Uucna Hyccenbra, [lekne, [Ipanntnsa, @ypbe u np., ux
(Gu3nYeCKUi CMBICI, aHAJOTUHU C TEIUIOBBIM IMOJ00MEM NPUMEHUTEIBHO K razaMm M KujakocTsM. Pacuer
KO3(QUIMEHTOB MaccooTJaud B amnmapaTax pas3JMYHbIX THUIOB [0 YPaBHEHUSM C Oe3pa3MepHbIMU
NEePEMEHHBIMH.

Macconepenaua. OcHOBHOe ypaBHeHHE Maccomneperaud. CooTHOLIeHHe Mexay KodhduuueHTaMmu
Maccomepenayd MW MacCOOTAaud, aJTUTUBHOCTh IU(PGY3NOHHBIX comnpoTuBicHU. HMuTeHCcHbuKams
Maccolepeiayu MyTeM BO3AEHCTBHS Ha TMMHUTHPYIOLLYIO CTaIUIO.

Bnusnue ycnoBuil (TemmepaTyphl, JaBieHHs, KOHIIEHTpAalUil) Ha HamlpaBieHHE MaccollepeHoca Ha
npuMepax abcopOLMU; MPUHIIUIIBI BBIOOpa aOCOpOEHTOB.

3.3. ®azoBoe paBHOBECHE.

MartepuanbHblii  0ajaHC HENPEPHIBHOIO YCTAHOBHUBIIETOCS Mpollecca MPU Pa3IUYHbIX CHOCOo0ax
BBIpaXXEHHS COCTaBOB (pa3 U MX pacXoJ0B; YpaBHEHUS pabOUUX JTMHUM.

[IpenenbHbIE KOHIEHTPALMU paclpeaensieMoro KOMIOHEHTa B OT/AAIOIIEN U W3BIeKatomen ¢aszax Juist
IPOTUBOTOYHBIX MPOLECCOB. MaKCHUMalbHO BO3MOXKHas CTENEHb W3BJICUEHUS, MHUHUMAJIbHBIA U
ONTUMAJIBHBIA PacxXo/ibl U3BJIEKAIOUIeH (a3bl.

3.4. Metozpl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX aliaparosB.

Pacuer mnonepeuHoro ceueHus (nMaMeTpa) KOJOHHBI; MPEAEIBHO JONYCTUMAas M HIKOHOMUYECKU

ONTUMAJIbHAs! CKOPOCTHU CIUIOLITHOHN (ha3bl.
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PannoHanbHBI  BRIOOP B3aUMHOTO HANpaBIIEHUs JABMKGHUsS a3 W OpraHu3alidd TOTOKOB B
MaccOOOMEHHBIX ammnaparax. Pacuer MaccoOOMEHHBIX MPOIIECCOB M alaparoB Jii CHUCTEM C OJHUM
pacrnipenensgeMbM KOMIIOHEHTOM. OCHOBBI pacueTa BbICOTHI MAaCCOOOMEHHBIX alIapaTroB ¢ HEMPEPHIBHBIM U
CTYIEHYaThIM KOHTaKTOM (¢a3. /IBa OCHOBHBIX METOJIa pacueTa: Ha OCHOBE KO3 (HUIIMEHTOB Macconepeaayn
Y Ha OCHOBE IOHSTHUSl TEOPETHUECKOMN CTyIEeHU paszzenieHus. [oHsaTHE Yncia eIuHULl IEpeHOca U BbICOTHI
eauHunbl niepeHoca. daktop Maccomepenauu. CpenHssi ABIKYIIas cuila Maccorepeiadd. BnusHue
IPOJOJIBHOIO TMEpEeMEIIMBaHMUsl Ha CPEIHIOI JABIDKYILYIO cuily Macconepenaud. Ilpouenypa pacuera,
OCHOBaHHasi Ha 00BEeMHBIX Kod(pduimeHntax maccomnepeaaud. ['paduyeckuili U aHATUTHYECKUA METObI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX allllapaToB CO CTYIEHYAThHIM KOHTakToM (a3. DPpQexkTuBHOCTH
cryneHd 1mo Mbopdpu. Css3p umcia eauHul] nepeHoca u JokaibHoro KIIJ[ crymenm mo Mbopdpu.
UMCIeHHBIH pacueT «OT CTYNEHH K CTYNEHH» U ero rpaduyuecKasi HHTEPIpETaLus ¢ UCTIOIb30BaHUEM
«KUHETUYECKON JTUHUWY». YdeT cTpyKTypbl moTokoB U KIIJI Tapenkun. OcoOeHHOCTH pacueTa Tapeab4yaThix
KOJIOHH Ha OCHOBE IOHSTHSI TEOPETUUECKOM Tapenku. Yucio AelCTBUTEIbHBIX U TEOPETUUECKUX TapesoK.
O hEeKTUBHOCT TAPEITKH.

PanmonanpHplii BHIOOpP B3aMMHOTO HAampaBieHUs [BIKEHUS (a3 M oOpraHu3alii IOTOKOB B
MacCOOOMEHHBIX armaparax.

3.5. AGcopOrusi.

OO0mme TPUHIUIBI YCTPOWCTBA M KJacCH(UKAIMS anmapaToB IS MacCOOOMEHHBIX MPOIECCOB B
cucrtemax '"ra3(nap)-xuakocTs". OcoOeHHOCTH KOHCTPYKIMI abcopOepoB.

OcHOBHBIE THIBI W OOJIACTH TpPHMEHEHHs a0COpOepOB: HACAJOYHBIE W Tapeinb4arble KOJOHHHI,
anmaparthl CO CIUIOIIHBIM M CEKUHOHHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammapaThl C AUCIEPTUPOBAHHEM
AKUJKOCTH.

Cxembl a0COpPOIIMOHHO-/1ECOPOIIMOHHBIX YCTAHOBOK C BBIIECJICHHEM U3BICYCHHOTO KOMIIOHEHTa U
pereHepanueit abcopbenTa (mecopOumeil NpH TMOBBIIIEHHON TeMIepaType, MOHMXCHUEM JIaBJICHUS,
OTJIyBKOI MHEPTHBIM HOCUTEJIEM).

3.6. Juctrwnsarus. Pexrudukarus.

Paznenenue nuctunnsument )KMIKUX TOMOTEHHBIX CMECEH U CKMKEHHBIX Ta30B; 00JaCTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUS MTPOLIECCOB MPU Pa3IMUHOM JIaBJICHUH.

[TapoXMIKOCTHOE paBHOBECUE Ul CHUCTEM C MOJIHOW M OTPAaHUYEHHON B3aUMHOW pacTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXHOCTh pa3/elieHUs] KOMIIOHEHTOB JHUCTWUIALMOHHBIMU MeTojamu. Pacuer
paBHOBECHSI JIUIsl UJICATbHBIX OMHAPHBIX CMECEH.

[IpocTas u QpakiroHHAs NEpPEeroHKa; MeperoHka c jaeduermanuei. MarepuaiabHblil OamaHCc, pacyeT
BBIXOJIa TPOJYKTa W €ro CpEeIHEero cocTaBa IpH IeperoHke OMHAPHBIX cMeceid. CXeMbl YCTaHOBOK.
TenioBble 6aaHCHI U PACYET PACXOJ0B TEIJIOHOCUTENEH Al ATUX MPOLECCOB.

Pextudukanus. du3NKO-XUMHUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBHMH MPOBEICHHS IPOLECCOB.
CxeMbl yCTaHOBOK ISl HETIPEPHIBHOM U MEPUOJUYECKON peKTH(UKALUU OMHApHBIX cMeceid. OcoOeHHOCTH
yCTpOMCTBA ammapaToB (HACAAOYHBIX M TapenbyuaThiX KOJOHH) M BHIOOpa PEKMMOB HUX padOTHl MpuU
pexktudukanuu (1Mo cpaBHEHUIO ¢ abcopOmmeit). OcoOEHHOCTH YCTPOWCTBA W BapUaHTHl PaOOTHI
ucrnapuresnei u gedaermMaTopos.

MopnenupoBanue M pacueT IMPOLIECCOB U allapaTroB IMPU HENPEphIBHOM peKTU(UKaUU OWHAPHBIX
cucteM. OCHOBBI YHCICHHOTO U rpadoaHaTUTHYECKOr0 METOI0B. MarepuanbHblil 6anaHc. Paboune muHUM.
OrnpezeneHrne MUHUMAJIBHOTO W pabodero (ierMoBOoro uucia. TermaoBoil OamaHC M pacueT pacxojoB
TerIoHocuTeNe. [TpUHIUIBI TEXHUKO-9KOHOMUUYECKOW ONTUMHU3ALMHU TPU pacuere padoyero (ierMoBoro
YHclia, pa3MEpPOB ammaparypbl U 3HepreTudeckux 3arpar. OCHOBBI pacueTa Tapeiab4aThbX U HACaIOYHBIX
PEKTU(UKAIIMOHHBIX KOJIOHH.

Pasoen 4. Ilpoyeccer u annapamul pasoenenus 2emepo2enHvlx cucmem (0CHO8Hble UOPOMeXaHudecKue
npoyeccwl)

4.1. Pa3neneHue reTeporeHHbIX cucteM. OCHOBHBIEC TOHATHUS U METOJIBI.

Knaccudukanus >KUIKUX U Ta30BBIX TE€TEPOTCHHBIX CHUCTEM: CYCIICH3MH, AMYJIbCHH, TEHBI, IBUIH,
TyMaHbl. MarepuaibHbIil 0alaHC MPOLIECCOB Pa3/IeNeHUs TeTePOreHHBIX CUCTEM.

Onenka 5(pQEKTUBHOCTH W BBHIOOP ONTHUMAIbHBIX MPOIECCOB W allaparoB Uil pasJesIeHUst
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TCOPUH OCAKICHHUSL.
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Paznenenue KMOKMX M Ta30BBIX CHCTEM B IOJIE€ CHUJ TsDKECTH. Pacuer ckopocteil cBOOOAHOTrO M
CTECHEHHOT'O OCAXKJCHHS TBEPIbIX YACTHUI] IAPOOOPA3HON U OTIMYHBIX OT Hee (POPM B MOJIE CHIIBI TSKECTH.

IIpoueccsl oTcTauBaHUs U YCTPOMCTBO allapaTroB pPa3JeeHUs CYCIIEH3UM, SMYJIbCUM U IbUIeH. Pacyer
MIOBEPXHOCTU OCAXKJEHUA W IPOU3BOAUTEIIBHOCTH OTCTOMHHUKOB. YCTPOMCTBO M JEHCTBHE LHKJIOHOB
(mpocThIX M OaTapeHbIX ), THAPOLUKIOHOB.

4.3. TeuyeHnue »UAKOCTH Yepe3 HETIOABHIKHBIC 3€PHUCTHIC U TICEBI00KIKCHHBIE CIIOH.

3HayeHrEe THAPOAMHAMHUKU 3EPHHUCTHIX CJIOEB B Ipoleccax (hUIBTPOBaHUS, TEIJIO- U MaccoOOMeHa,
reTEepOreHHOro kartanu3a Hu Ap. OCHOBHBIE XapakTEPUCTUKH HTUX CJIOEB: JUCIEPCHOCTb, YHEJIbHas
IIOBEPXHOCTh, IIOPO3HOCTh, SKBUBAJIEHTHBIN JHaMETp KaHaJIOB. PacueT ruapaBiIndyecKoro CONpPOTUBICHUS
cnosi. I'mapaBinuyeckoe COMPOTHBIICHHE CJIOEB HACA[OK IMPOMBIIUIEHHBIX Macco- U TEeIIOOOMEHHBIX
anmnaparos.

Pexxumpl TedueHMsI MOTOKOB B HAcaJ0YHBIX KOJIOHHAX. ['MApaBIMYECKOE COINPOTHUBIIECHUE, SBIICHUS
NOJIBUCAHUS, 3aXJIeObIBaHNsI M UHBEPCUU (a3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unpoauHamMuKa MCEBIOOKIKEHHBIX (KUMAIUX) ciaoeB. OOnacTb NPUMEHEHHUS ICEBIO0KIKEHUS.
OcCHOBHBIE XapAaKTEPUCTUKU IICEBAOOKWKEHHOTO cOCTOsIHUS. ['miapaBnuueckoe comporuBieHue. Pacuer
CKOPOCTEH ICEeBIO0KIKEHNUS U CBOOOJHOTO BUTAHUS, BBICOTHI MCEBIO0KIKEHHOTO ciosi. OqHOpPOIHOE U
HEOJIHOPO/IHOE MCEBIO00XKIKeHnEe. OCOOEHHOCTH ICEBIO00KIKEHNUS MOJIUANUCIIEPCHBIX clloeB. IIHeBMO- U
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPABIX MATEPUAIIOB.

4.4, ®uibTpOBaHNE CYCHIEH3UN U OYMCTKA ra30B OT MbUIEH.

Crneunduka moBeneHUs OCAJKOB KaK 3€PHHUCTHIX CIIOEB: CKUMAaeMble U HEC)KUMAEMble OCaAKu. Bubl
(UIbTPOBAIBHBIX NEPEropoAoK. MakTopbl, BIAMSIIOIIME HA CKOPOCTh (QuibTpoBaHusd. PuiIbTpoBaHHE MHpPU
MOCTOSTHHOM ~ CKOpPOCTH  (UIBTPOBAHUS. OKCIEPUMEHTAIbHOE OMNpEICICHUEe KOHCTAaHT YpaBHEHHS
¢unbrpoBanus. Kiaccudukanuss U yCTpONCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOAUYECKU
paboTaromux GUIBTPOB U QUIBTPYIOMINX HEHTPUDYT.

4. O6beM y4eOHOI TUCHUTLTHHBI

Beero Cemectp
Bup yuyeOHoi# padoTsl > 6
3F AKkan. 3E AKkan 3F AKkan
. . .

OO6m1ast Tpy10€MKOCTh TUCIIUILIAHBI 12 432 6 216 6 216
KonTakTHasi padoTa - ay1uTOpHbIE 444 | 160 18 64 2.7 96
3aHATHA

Jlexun 1,8 64 0,9 32 0,9 32
Jlaboparopusie pabots (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora 5,56 56 1,2 44 0,3 12

CaMOCTOSITENIbHOE U3YUCHHE Pa3/IesiOB 15 56 12 44 0.3 12

JHACIATLINHEI
Buabl konTpoJIA:

Ix3aMeH 2,0 72 1,0 36 1,0 36

KonTakTHas paboTta - MpoMeXyToUHas 0.8 0,01 0.4 0,01 0.4
arrecranus 2,0

[ToaroroBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Bua uToroBoro KOHTpoOJIs: JK3aMeH JK3aMeH
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Cemectp

Bcero
Bup yueOHoii padoThl > 6
3E Actp. 3E Actp. 3F Actp.

q. q. q.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 12 6 6
KonTakTHasi padoTa - ay1uTOpHbIE 4,44 120 18 48 2.7 79
3aHATHSA
Jlexiuun 1,8 48 0,9 24 0,9 24
JlabGopaTophsbie paboTsl (JIP) 0,9 24 - - 0,9 24
[Ipaktrueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 5,56 42 1,2 33 0,3 9
CamocTosTenpHOE H3YUYCHHE Pa3IeIoB 15 1,2 33 0.3 9
JUACIUATUIMHBI
Buabl koHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTta - mpoMexyTouHast 06 001 03 001 03
arrecrauus 2,0 ' ! ! ' '
[ToaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bujx nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanuUs padoyeil MPorpaMMbl IUCIUTIIAHBI
«O0mas xXuMn4YecKas TEXHOJIOTHI»
1. Hear aucuumauHbl — (OPMHUPOBAHWE 3HAHWMH B O00JacCTH  pealiM3aliid  XHUMHKO-

TE€XHOJOTMYECKHUX IPOLIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEM NPOTEKAIOIIUX PpPEaKLIUi,
BbIOOpa ONTHUMAJBHBIX YCJIOBMHM peaqu3yeMbIX IPOLECCOB, BbIOOpPa AS(PHEKTUBHBIX PEAKTOPOB,
IpUOOpPETEHUs] HABBIKOB B COCTABJIEHUH MaTEpUAJIbHBIX M TEIUIOBBIX OallaHCOB, B pacueTe IpPOLECCOB U
pPEaKTOpPOB Ha OCHOBE MAaTEeMaTHYECKOro MOJETUPOBaHMs, MOJTY4YEHHUS 3HAaHUNH B 001acTH pa3paboTKu
sHeprocOeperaroumx XuMHKo-TexHojorndeckux cucreM (XTC), 0€30TXOOHBIX M MaJOOTXOAHBIX
TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX IIPOU3BOJICTB.

2. B pe3yabTarte u3y4yeHus1 UCHHUINIUHBI 00yYAIOIIHIICH T0IKEH:

Obnadamye cneayoMUMU KOMIIETCHIIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3namey:

— OCHOBBI TEOPUHU XUMUYECKUX IIPOLECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEJOBAHMS B3aUMOJICHCTBUS XUMHUYECKUX MPEBpAICHUN M ABJICHUH IepeHoca
Ha BCEX MacCIUTaOHbIX YPOBHSX;

— METOJUKY BbIOOpa peakTopa 1 pacuéra mpolrecca B HEM;

— OCHOBHBIE PEAKLIMOHHBIE IPOIIECCHI U PEAKTOPbl XUMHUYECKONH U OMOTEXHOJIOTHH;

— OCHOBHBIE MPUHIUIIBI OPraHU3alUN XUMUYECKOTO IPOU3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYDY,
METO/IbI OIIEHKH 3((PEKTUBHOCTH MTPOU3BO/ICTBA;

— OCHOBHbBIE XMMHUYECKHE TIPOU3BOICTBA.

Ymemy:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOTO MPOLIECCa;

— BbIOpaTh palMoOHaJIbHYIO CXeMY POU3BO/ICTBA 3aJJaHHOTO MTPOIYKTA;

— OLICHUTh TEXHOJIOTHYECKYIO 3P PEeKTUBHOCTH TPOU3BO/ICTBA;

— BbIOpaTh 3¢ (HEeKTUBHBIN THI peakTopa;

— IIPOBECTH pacyeT TEXHOJIOIMUYECKUX MapaMeTPOB IS 3aJaHHOTO IIPOLECCa;

— OIPEIETUTh MapaMeTphbl HauIy4llleld OpraHu3aliy Mpolecca B XuMUYECKOM PEaKTope.

Bnaoempy:

— MeToJaMu aHanu3a 3 (HEKTUBHOCTH pabOThl XUMHUUECKHUX IPOU3BOICTB;
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— METOJaMH pacyeTa U aHaJlu3a MPOLEeCCOB B XUMUYECKUX PEAKTOPaX, ONPEACICHUs
TEXHOJIOTMYECKHX TOKa3aTeeH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe coagepxkaHue 1M CUMIIMHBI:

Pa3zoen 1. Xumuueckas mexnonozus u xumuyeckoe npousgo0cmeo

1.1. OcHoBHBIE OIIpeEICHUS U ITOJOKEHHUS.

Xumudeckass TexXHONOTHS. OOBEKT XHWMHUYECKOW TEXHOJNOTHUH. MEKOTpaciaeBol XapakTep
XUMHYECKOH TEXHOJNOrMH. Pa3BuUTHE XUMHUYECKMX IPOU3BOJCTB M XHMMHUYECKOH TexHoJIoruu. Mecto
XUMHUYECKON TEXHOJOTHU B MPOMBIIIJICHHOW cepe U METO0B XUMHUECKONW TEXHOJIOTHH B HEXUMHUYECKUX
OTpaciiAX MPOMBINUIEHHOCTH. CUCTEeMHBIN aHallu3 CIOKHBIX CXEM M B3aMMOJCHCTBHM 3J€MEHTOB CXEMbI —
NOHATHE U cojJep)kaHue Mmerona. PU3NUEeCKOe M MaTeMaTHYeCKOe MOJIEIMPOBAHHUE, ONIPENCIICHUE U
OCHOBHBIE TOHATHUS, UX MECTO B HH)KEHEPHO-XMMHYECKHUX HCCIEIOBAHUAX U pa3paboTkax. Mecto u
3HaYeHHE HATYPHOTO U BBIYMCIUTEIBHOTO dKciepuMenTa. CozepkaHue U 3a/1auu yueOHOTo Kypca.

1.2. XuMudeckoe mpou3BOCTBO.

[ToHsATHE O XMMHMYECKOM MPOM3BOJACTBE. MHOTO(PYHKIMOHATHHOCTh XMUMHUYECKOTO MPOU3BOJICTBA.
OO0mias CTpykTypa XMMHUYECKOTo MpOu3BOJCTBA. OCHOBHBIE MOJCUCTEMBl XHMHUYECKOTO IPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTUYECKNE KOMIIOHEHTHI XUMHUUECKOTO ITPOU3BO/ICTBA.

KauecTBeHHBIE M  KOJIMYECTBEHHBbIE IIOKa3aTe€ld XHMHUYECKOIO IPOM3BOJCTBA: TEXHOJIOIMYECKUE,
HIKOHOMUYECKUE, KCIUTyaTallUOHHBIE, COLIUAIbHBIE.

1.3. CeipbeBbIe pecypchl, BOJIa i SHEPTHSI B XUMHUYECKOM MTPOU3BOJICTBE

Knaccugukamusi ChIpbeBBIX pPECypcOB MO pPa3IMYHBIM TpPU3HAKaM — (Ha30BOMY COCTOSIHHIO,
MPOUCXOXKICHUI0, UCTOYHUKAM. MUHepalbHOE ChIpbe (PYyIbl M TOJE3HBIE HCKOIMAEMBbIE), OPraHHYECKOe
IPUPOJIHOE ChIphE (IFOPIOYME HCKONAEMbIE), PACTUTEIBHOE M KUBOTHOE ChIpbE, BTOPHUYHOE ChIPhE — HX
UCIIONIb30BaHUE U MyTH nepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKU ChIpbs (0OoraiieHue,
OYNCTKA, TMOATOTOBKA K TPAHCIIOPTUPOBKE H mepepadboTke). [loHsATHE, CYIIHOCTh U MPUMEPHI YTIyOJIeHUS
UCIIOJIb30BaHUS ChIPbSl, KOMOMHUPOBAHUS MMPOU3BOJICTB U KOMIUIEKCHON NIEpepabOTKHU ChIPHSI.
3HaYeHWE W HUCIOJb30BaHUE BOJBl B XUMHUECKMX MpPOM3BOACTBaX. VMcrouHuku Boawl. TpeGoBaHus K
TEXHOJIOTHYECKOH U ObITOBOM Boje. [IpoMbliieHHast MOATOTOBKA BOJIBI U METOJIBI €€ OUMCTKH OT pUMeceH.
OCHOBHBIE METOJBI KOHTPOJIA KauyecTBa BOJABL. ODKOHOMHS BOJOIMOTPEOJEHUS B TMPOU3BOJICTBE.
Bo10o60opoTHBIE CUCTEMBL.

Bunbl ¥ MCTOYHMKM SHEPrMM B XUMHYECKOW MPOMBIIIIEHHOCTH. Macmradsl mnoTpeliaeHus Hu
CHocoObl YMEHBILIEHUSI dHepreTudeckux 3arpar. CyIIHOCTh M NPUMEpHl PEreHepaluud U peKyrnepanuu
SHEPruu. DHEProTeXHOJIOTHUYECKHE CUCTEMBl. BTOpHUYHBIE SHEPreTUYECKUE PECYPCHI.

Pasoen 2. Teopemuueckue 0CHOBbL XUMUYECKUX NPOYECCO8 U PEAKMOPO8

2.1. OcHOBHBIE ONIPEIETICHHSI U TIOJIOKECHHUS.

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XMMHUYECKMX IPEBpAIlEHUH — CTEXHOMETPUYECKHE,
TEpMOJUHAMHUYECKHE, KNHeTndeckue. [loka3arenn XMMHUYECKOTO NPEBpAIlleHUs — CTENEHb MPEBpallEeHus,
BBIXOJ1 POJYKTa, MHTETpalibHas U TuddepeHuranbHas celeKTUBHOCTH, CKOPOCTH PEAaKIMK U MpeBpallieHus
pEareHToB.

2.2. XUMHYECKHE TIPOTIECCHI.

Omnpenenenne. Knaccudukaius XMMHUYECKUX MPOLIECCOB MO PA3IMYHBIM MPU3HAKAM — XUMHYECKUM
(B XMMHMYECKOW peakIH, TePMOIMHAMUYECKHUE XapaKTEPUCTHKH, CXeMa MpeBpalleHuil) u ¢a30oBbIM
(4ucio u arperaTHOE COCcTosiHUE ¢a3).

I'omorenHsIil xumMu4eckuil npouecc. OnpeneneHue u NpuMepsl. BinsHre XMMUYECKUX MTPU3HAKOB U
YCJIOBHI MPOTEKAHMSI TIpoIiecca Ha ero mokaszarenu. CriocoObl MHTEHCU(UKAITUH.

[TonsiTve onTUMaNbHBIX Temnepatyp. OnTUMalbHbIE TEMIIEPATYPhI A1 00paTUMBIX U HEOOPATUMBIX 3K30- U
SHAOTEPMHUYECKUX PEAKLIHM.

['eTeporennslii (HEKaTaTUTHYECKUN) XUMHYECKU# mporiecc. Onpenenenue u npumepsl. CTpyKTypa
npoliecca U ero cocrasisitonre (craguu). Habmrogaemas ckopocTs XMMUYecKoro npespaiieHus. Obnactu
(peXuMBbI) MPOTEKAHUSI TIPOIECCa, JUMUTHPYIOIIAS CTaIHsI.

['eTeporeHHblii XUMUYECKH mporecc '"raz (KUIKOCTh) - TBepaoe". OO0oCHOBaHUE, TIOCTPOCHUE U
aHAJIW3 MaTeMaTU4YecKOM Mojenu [uisi peakuuid ropeHus (Mmozens "cxxkuMmaromasics cdepa") u
TOIOXUMHUYECKOH (Monenb "¢ HeB3aumojeicTByromuM siapom'). Habmogaemass cKopocTh NpeBpallieHus,
BpeMsl PeBpallleHus U IyTH UHTEHCU(DUKAITNY [T pa3InYHbIX 00JacTel MpoTeKaHus mpolecca.
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['eTeporeHHBI XUMUYECKHI TIporiecc "ra3 (KUAKOCTB) - KUIKOCTH'. OOOCHOBaHUE, MOCTPOCHHUE U
aHaJIM3 MateMaruyeckoil mozenu. Habmomaemas CKopocTh peBpalieHust 1 00J1acTu MPOTEKaHUs Mpoliecca.
[Tytn uHTeHCH(UKAIIMY TS PA3TUYHBIX PEKUMOB TpoIiecca.

Karanutuaeckwnii mpouiecc. OnpeneneHue, kiaccudukamnms, mpuMepsl. ['eTeporeHHbli KaTanu3 Ha TBEPJOM
karanu3atope. OOOCHOBaHHME, NOCTPOEGHHWE U aHAlU3 MaTeMAaTUYeCKOM MOJENTH Ha KaTaluTHYEeCKOU
MOBEPXHOCTH M B IOPUCTOM 3epHE Karanuszaropa. Habmiomaemass CKOpPOCTh IpeBpalleHus W 00JacTu
nporekanus mpouecca. CTeneHb MCIONb30BaHMUS BHYTpPEHHEW moBepxHocTU. [lyTh wuHTeHCHuUKauuu
KaTaJIMTUYECKHUX TTPOLIECCOB.
2.3. XMHUYECKHE PEaKTOPBI.

OrnpezenieHre ¥ Ha3HAUYEHHWE XMMUUYECKOrO peakTopa. PeakTopbl B XMMHUYECKUX U HEXMMHUYECKHUX
oTpacifax MpoMbIIUIeHHOCTH. (OO030p TUIMOB XUMHYECKHX pPEAaKTOPOB, HX CTPYKTYPHBIE 3JIEMEHTHI
(peakiimoHHasi 30Ha, YCTPOMCTBAa BBOAA M BBIBOJA, CMEIICHHS, pa3/CNICHUs U paclpeliesieHus MOTOKOB,
TEII000MEHHBIE 3JIEMEHTHI), OCHOBHBIE MTPOLIECCHI U SBJICHUS B HUX.

CucremaTu3zanus MpoIeccOB B XUMHUYECKOM PEAKTOpPE MO MaclTady UX MPOTEKAHUS: XUMUYECKas

peakiusi, XMMUYECKHIl Mpolecc B 3JIEMEHTapHOM OObeMe, IMPOLeCChl B PEAKIMOHHOM 3JEMEHTE U B
peakTope B II€JIOM, UX B3aUMOCBSI3b M HMEpapXHueckas CTPYKTypa MaTeMaTH4YeCKOW MOJENu Mpoiiecca B
peakTope. [IpuMepsl IpoIecCOB B pa3IMYHbIX BUIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpomeccoB B peakTopax IO PA3IMYHBIM TMPU3HAKAM - BUJ XHMHYECKOTO TIpoIlecca,
OpraHu3aiys TMOTOKOB PEareHTOB (cXxeMma JBIKEHHUS PEreHTOB Yepe3 pPeakTop, CTPYKTypa MOTOKOB B
PEaKkUMOHHON 30HE), OpraHu3alus TEIUIOBBIX IIOTOKOB (TEILUIOBOW pEXUM, CXE€Ma TeIiooOMeHa),
CTaIlMOHAPHOCTH IpoIlecca.

O6ocHOBaHME U TOCTPOCHUE MATEMaTUUYECKONH MOJIEIIN MPOLIECCa B PEaKTOPAX Pa3IMuHOIO TUIA KaK
CUCTEMbl ypaBHEHUN MaTepHAIIbHOTO M TEIUIOBOrO 0aJaHCOB HAa OCHOBE JIaHHBIX O CTPYKType MOTOKa,
XUMUYECKUX TMPEBPAICHUAX, SBJICHMSIX TEpPEeHOca TeIjla W BEIIeCTBA W HMX B3aUMOJICHCTBUH.
CucremaTtu3zanus 1 Kiaccuukaiys MaTeMaTHYecKuX MOJIETIeH MPOIIECCOB B peaKTOpax.

N3oTtepMuueckne mponecchl B XMMHUYECKOM peakTope. BiusiHue CTpyKTyphl MOTOKa (M1€aabHOE
CMEIIeHHE M BBITECHEHHE), CTAllMOHAPHOCTH TMpoliecca (MPOTOYHBIA M MEePHOJUYECKHi), MapaMeTpoB U
YCIIOBUH TPOTEKaHUS TMpolecca (TeMIieparypa, KOHICHTpaIus, IaBleHHE, 00beM pEaKIMOHHOW 30HBI,
BpeMsl), BUIa XUMHUYECKOH peakiuu (IpocTas U cIoXKHasi, oOpaTuMasi U HeoOpaTuMasi) U ee mapaMeTpoB Ha
npo I KOHIICHTPALMA U TOKa3aTeM IMpoIlecca B peakTope (CTenmeHb MpeBpallieHus, BBIXOJ MPOJYKTa,
CEeJIeKTHBHOCTH mporiecca). OcHOBBI pacuera mporecca B peaktope. ComocraBineHue 3(h(HEeKTHBHOCTH
MIPOIIECCOB B PEAKTOPaX, ONMUCHIBAEMBIX MOJICIISIMU HICATBHOTO CMEIICHHS U BBITECHEHHUS.

Hewnsorepmuueckne mnpoueccbl B XUMHYECKUX peakTopax. OpraHuzanus TEIUIOBBIX MOTOKOB U
peXUMOB B XHUMHUYECKMX peakTopax. Pacmpesenenne TteMmmeparypbl, KOHIIEHTpAllMd W  CTEICHH
MpEeBpalleHus] B PEAKTOpe B PEKUMaxX HAEATbHOTO CMEIICHHWs M BBITECHEHUS, aJna0aTHUYecKOM U C
termooOMeHoM.  CBsi3b  TeMIiepaTypbl M CTEIEHH TPEBpAlllEHUS B aana0aTHYECKOM IIpoIiecce.
CormnocraBineHue ¢ H30TEPMUYECKUM PEKUMOM. YHCIO M yCTOWYMBOCTH CTAallUOHAPHBIX PEXUMOB B
peakTopax UJ1eaJbHOTO CMEIICHUS.

2.4. TIpoMbIIIIIEHHBIE XUMUYECKUE PEAKTOPHI.

Ha xoHKkpeTHBIX mpuMepax TMPEAMETHO PACCMATPUBAIOTCA TMPOMBIIUICHHBIE PEaKTOPhl ISt
MPOBECHUSI TOMOTEHHBIX, TE€TEPOr€HHbIX W KaTAIMTHYECKUX TMPOLECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEePUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH MUCITOIH30BaHMUS.

Pasoen 3. Xumuueckoe npouszso0cmeo, Kax XuMuKoO-mexHo102u4ecKkas cucmema

3.1. CTpyKTypa 1 OMUCaHHE XUMHKO-TEXHOJIOTHYECKON CHCTEMBI

XUMHYECKOE MPOU3BOJACTBO Kak XUMHUKO-TexHonorndeckas cucrema (XTC). Ilonsrue cuctemsl u
XTC. CocraB XTC: anemenTsl, cBsi3H, mojacuctembl. InemMeHTsl X TC, kmaccudukanms 1mo BUIy MPOIEeCcCOB
U HazHaueHHio. TexHonoruueckue cBs3u dnemeHToB XTC (motoku). IlocrnenoBarenbHasi, mapasuienbHas,
pa3BeTBIEHHAs, TOCIIEI0BATEILHO-00BOAHAs (Oaiimac), oOpaTHast (PEUMKI) TEXHOJIOTHYEeCKue CBs3u. Mx
CXEMBbl U Ha3HAYEHUE.

Onucanne XTC. Bunst mogeneit XTC - onucarensHble U rpadudeckne. OnucareabHble MOACIH -
XUMHYECKass cXxeMa M MareMmarudeckas Mojnenb. [paduueckue Momenun -  (QyHKIHMOHAIIbHAS,
TEXHOJIOTHYECKas, CTPYKTYpHas U Apyrue (crernuanbHbie) cxembl. HaznaueHue, mpuMeHeHHE U B3aHMOCBSI3b
MoOJIENEH.
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3.2. Anamuz XTC.

[Tonstue, 3agaun u pesynbrathl aHanuza XTC - cocrosaume XTC, maTepuanbHbli M TEIJIOBOH
0anaHChl, MOKa3aTeI XUMHUUECKOTO IMPOU3BOICTBA.

CpoiictBa XTC Kak cUCTEMBI: B3aUMOCBS3aHHOCTh PEKHMOB JIEMEHTOB, Pa3jINyune ONTUMAIbHOCTH
3JIEMEHTA OJJUHOYHOTO U B CUCTEME, YCTOMYMBOCTD U CYLIECTBOBAHUE CTAL[MOHAPHBIX PEXKUMOB U JIp.

MatepuanbHbplii U TemioBOM OanmaHChl. MeToquKa COCTaBICHHS M pacueTra MaTepualbHBIX H
teroBbIX OanancoB XTC u ee noacucrem. OcobeHHOCTH pacdera 6aJaHCOB B CXeMax ¢ perukyioM. Gopmbl
MpeACTaBICHHS O0aaHCOB (TaOJIUIIBI, TUArPaMMBI B JIp.).

MarepuanbHplii  0anaHc AJii MAacCOOOMEHHBIX M PEaKLMOHHBIX 3J€MEHTOB. lcnosib3oBaHue
CTEXUOMETPUYECKUX, TEPMOJUHAMHYECKUX W MeX(a3HbIX OanaHCOBbIX cooTHomeHud. CreneHb
MCIIOJIb30BaHUs ChIPBEBBIX PECYPCOB.

OHTAIBNUUHBINA, SHEPreTUUYECKUN (110 TOJIHOM 3Hepruu) u skcepreruyeckuit 6amancsl u KIIA. Ux
CONOCTABIICHHE U UCTIOIb30BaHKE B aHam3e X TC.

3.3. Cunre3 XTC.

[Tonsitue m 3amaun cuHTe3a XTC. OcHoBHBIC 3Tanbl pa3paborkn XTC. Poib mMaTemMaTHYeCKUX U
IBPUCTHYECKUX METO/IOB.

OcHoBHble KoHIENIMHU npu cuHTe3e XTC: MoNMHOe MCHOJIb30BAHUE CHIPHEBBIX U IHEPreTHUECKUX
peCypcoB, MUHMMHU3ALUS OTXOJI0B, ONTUMAJIbHOE MCIOIh30BaHUE anmaparypsbl. VX comepkaHue U CriocoObI
peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE MPOIECCHl, BTOPUUHBIE IHEPreTHUECKUE
pecypchl, SHEProTeXHOJOTMYEeCKUEe CHUCTeMbl, nepectpauBaemble XTC, 3aMKHyTble, MaJOOTXOJHBIE
MPOU3BOJICTBA - UX MOHATHS, OCOOCHHOCTH U MPUMEHEHHE.

OnHOpOJHBIE TEXHOJOTMYECKHE CXEMBl: CHCTEMa pPEKYNEepaTUBHOIO TEIIOOOMEHa, cHucreMa
pas3ziesieHuss MHOTOKOMIIOHEHTHOM CMecCH, cucTteMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAIbHOMN
CTPYKTYpPBI

Paszoen 4. Ilpomviuinennvle xumuyecKue npou3eoo0Ccmaa.

XUMUYEeCKHE TPOU3BOJCTBA PACCMATPUBAIOTCS NPEAMETHO Kak pealu3alnus H3y4EeHHBIX
TEOPETUYECKHX OCHOB XUMHUKO-TEXHoJornyeckux mnpoueccoB u XTC, koHuenmuii mnocTpoeHus
Bbicokod(hdektuBHOH XTC. OCHOBHOW akIEHT Jenaercs Ha (DU3MKO-XUMHUYECKHE OCHOBBI KOHLEMIIUU
MOCTPOEHHUS TEXHOJIOTMUECKOM CXeMbl MPOM3BOJACTBA U €ro noacucreM. [Ipon3BoACTBO CEpHOM KHUCIOTHI.
ITponsBoacTBo ammuaka. [IponsBoacTso a30THOM KucioTsl. ITpon3BoacTBo ctupona.

Pazoen 5. Cospemennvie menoenyuu 6 pazgumuu XumMuyeckou mexHoiocuu

Tekyiiee COCTOSHHE XHWMHUYECKOM NPOMBIIUIEHHOCTH B MHpPE M TEHACHLUUU €€ Ppa3BUTHSL.
[lepciekTBHBIE HMCTOYHMKM ChIpbsi W dSHepruu. Kiacrepuzanmuss XUMHYECKONW MPOMBIIUIEHHOCTH.
CoBMernienHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBble XMMMKO-
TEXHOJIOTUYECKHUE MPOLIECCHl M CITOCOOBI MOTydeHHsl MpoAyKToB. HaHOTeXHOMOTHS.

4. O0bEM yueOHOIl TUCHUTINHBIL:

O0beM TMCUMTINHBI
Buj yueGHoii padoThl Axan, | Acip.
3E
u, u,

OO0masi Tpy10€eMKOCTb TMCUMILIUHBI 7 252 189
KonrTakTHast padoTa — ay1iuTOpHbIE 3aHATHS: 2,67 96 72
Jlexnun 0,89 32 24
[Mpaktryeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 3,33 120 90
CaMocCTOsTeIbHOS H3yUSHUE PA3/ICIIOB JUCIIHILTAHBI 3,33 120 90
Bua kourpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mIpoMeKyTOouHas aTTeCTaIUs 1 0,4 0,3
[ToaroroBka K 3K3amMeHy 35,6 26,7
Buja nToroBoro KOHTpos IK3aMeH
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«CucreMbl ynpaBJjieHUs XUMHUKO-TEXHOJIOTHYeCKMMHU MPOLECCAMID)

1. Heab AUCHMIUVIMHBI — JaTh 0a30Bble 3HAHHUS 1O TEOPUH CHCTEM YIPAaBJICHUS XHMHKO-
texHosiornaeckumu mporeccamu (CY XTII), npuButh HaBbIKM M yMeHUs aHanuza cBoiicTB XTII, kak
00BEKTOB YIPaBJICHUS U IPAKTUYECKOIO IPUMEHEHUSI TEXHUUECKUX CPEJICTB YIIPABIICHUS.

2. B pe3yjbTare u3yyeHus JUCHUINIMHBI 00YYAKOIIHIACS TOJI/KEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3uame:

— OCHOBHBIE IIOHSITHS TEOPUU YIIPaBJICHHUS;

— CTaTUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKU OObEKTOB YIPABICHUS;

— OCHOBHBIE BUIbI CUCTEM aBTOMaTHueckoro yrpanienus (CAY) u 3aKOHbI peryinpoBaHus;

— tunoBble CAY B XUMHUYECKOW IPOMBIIIIIEHHOCTH;

— METOJbI U CPEICTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTUYECKUX TAPAMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE MOHATUSA 0 HeMHENHBIX CAY, penelHbIX cucTteMax, JIOTHYECKUX allfOpUTMax
yIpaBJIeHUS, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABICHMUS.

Ymemy:

— OIpPEETSATH OCHOBHBIC CTATHUECKUE U IMHAMHYECKUE XapaKTEPUCTHUKH O0OBEKTOB YIIPABICHUS;

— BBIOUpATh pallMOHATIBHYIO CUCTEMY PErYIHPOBAHUS TEXHOJIOTUYECKOTO MpOIlecca;

— olleHUBaTh ycTonuuBOCTh CAY;

— BbIOUpaTh KOHKPETHBIE TUITBI TPUOOPOB /it quarHocTuku X T1I.

Braoemy:

— MeToJaMu TEOPUM ABTOMATHYECKOTO PETYJIMPOBAHUS, OpraHU3allMM M pacu€ra CHUCTEM
ONTUMAJIBHOTO YIPABIECHUS MPOLECCAMU XUMUYECKON TEXHOJIOTUU.

3. KpaTkoe conepskaHue 1M CUMIIMHBI:

Pa3zoen 1. Ocnognvie nonamus ynpagnenus XumMuko-mexHo102Uu4ecKuMu npoyeccamu

3HaueHUE aBTOMATUYECKOTO YNPABICHWS I Pa3BUTUS XMMHYECKOM IPOMBILIUIEHHOCTH.
OcoOeHHOCTH YIpaBIE€HUS XMMHUYECKUM MPEANpPUATHEM U XUMHUKO-TEXHOJIOTMUYECKHM TMPOIECCOM.
TexHukKo-s3KOHOMHUYECKUI 3((eKT BHEIpeHHs aBTOMATH3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cucrem
yropaBieHus: B o0ecrieueHnn 0e30MacCHOCTH XMMHYECKOTO TMPOW3BOJCTBA M OXPAHBI OKPYXKAIOIIEH CPEbl.
OcHoBHblE TepMuUHBI U omnpezaeneHus. HMepapxusa ynpaiaeHus. OCHOBHBIE NPHUHLMIIBI YIPABJICHUS.
Knaccupukauus cucrem ynpasineHus @ynkiuoHanbHass crpykrypa CAYVY. Ilokazarennm kadecTBa
YIPaBJICHHUS.

Pa3zoen 2. Ocnogvl meopuu asmomamuyecko2o ynpagienus

Maremarnueckue wmonenn CAY. [Iunamuueckue xapaktepuctukun CAY. Hcnonb3oBanue
OTepalMOHHOT0 ucunciaeHus i ananuza CAY. TunoBblie IMHAMUYECKUE 3BEHbsI. BpeMeHHbIe U YaCcTOTHBIE
XapaKTEePUCTUKH. DKBUBAJICHTHbIE TPEOOPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTh JUHEHHBIX CAY ¢
oOpatHOl cBs3pt0. Kinaccudukanus 1 OCHOBHBIE CBOWCTBAa OOBEKTOB ympaBieHHUs. MeToJpl onpeneneHus
CBOWCTB 00BEKTOB ympaBieHUs. OCHOBHbIE 3aKOHBl peryiMpoBaHusi. Perymaropel Ha OCHOBe
UCKYCCTBEHHBIX HeHpOHHBIX ceTed. LludpoBeie u pobacTHble cucTeMbl yrpaBieHus. Bpibop 3akoHa
PETYJINPOBAHHUS U ONIPEIEICHNE ONTUMAIBHBIX TApaMETPOB HACTPONKH IPOMBIIIIEHHBIX PETYIIATOPOB.

Paszoen 3. Hamepenue mexnonozcuueckux napamempos XUmMuKo-mexHoa02uiecko2o npoyecca

['ocymapcTBeHHasi CUCTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACTB aBToMaTtu3auuu. OCHOBHBIE
TEpPMHHBI W ONpenesieHus MeTposorud. Metoabl m3MepeHuil. CpeacTtBa M3MEPHUTENBHONM TEXHUKH, UX
CTaTUYeCKHe U JAUHaMuueckue cBoicTBa. [lorpemHocti usmepenuii. CriocoObl nepenaun nHGOpMAIMK Ha
paccrosiHue. Opranuzanusa IUCTaHMOHHON AuarHOCcTUKU XTII. M3mepeHrne OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB: JaBJICHUs, TEMIIEPATYpPBhl, pacxoa U KOJIMUYECTBA, YPOBHS KMJKOCTH U CHIYYMX MaTepUaNOB,
cocTaBa U (PM3UKO-XUMHUYECKUX CBOWCTB BEILECTB.

Pazoen 4. OcHnosbl  npoekmupoganus  asmMoOMAmMUYecKux Ccucmem YNPAGIeHus  XUMUKO-
MEexXHOI02UYeCKUMU NPoYeccamu

OcoOennoctu ynpasnenuss XTII. PeryaupoBaHue OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpOB:
pacxopa, naBieHHs], TeMieparypsl, ypoBHs, PH. Texuuueckue cpeacrsa CAY. OCHOBHbIE pa3HOBUIHOCTU
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VOPABISIIOUIUX ~ YCTPOMCTB. THIBI, XapaKTEPUCTUKH W Pacy€T MCHOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OdopmieHre NPOeKTHOTO 3aJaHHsl Ha aBTOMATHU3AIMIO TEXHOJOTHYECKOTO
nporecca. BeIOop Todek u3MepeHus, KOHTPOJIs, YIPABISIEMbIX TapaMeTPOB U YIPABISIONIUX BO3ICHCTBUH.
CranmapThl U yCIIOBHBIE 0003HAUCHHUs Il TeXHojormdeckux cxem. OcHoBHble cBeneHus o6 ACY TII B
xumuueckoi nmpomeinuieHHOCTH. [Ipumepsr ACY TII B xumuueckoil npoMbIIeHHOCTH. OCHOBHBIE BBIBObI
1o kypcy. CoBpemennbie TeHieHIuu B pa3Butuu CY XTIIL.

4. O0bEM yueOHO0I TUCHUTINHBI:

O0beM JUCHHUILIHHBI
Buj yueOHoii padoThI Axan, | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb M CIUILIAHBI 5 180 135
KonTakTHas pa6oTa — ay1UTOPHbIE 3aHATHUS: 1,33 48 36
Jlexun 0,433 16 12
[Ipaktuueckue 3austus (113) 0,433 16 12
JIaboparopusie paboTs (JIP) 0,433 16 12
CamocTrosiTeqbHasi padora 2,67 96 12
CaMocTosTenbHOE H3yYEeHUE PA3IeIOB AUCIIUILITMHBI 2,67 96 12
Buja koHTpOJIS:
OKx3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTOuHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpos IK3aMeH

AHHOTaNus padoyeii MPorpaMMbl M CUMILTUHBI
«MopaeaupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB»
1 eab AUCHUIUIMHBI — TIpUOOpeTeHre 0a30BBIX 3HAHMI 10 OCHOBHBIM pa3jiejiaM Kypca, a TaKKe
YMEHMM W MPAKTUYECKUX HABBHIKOB B OOJACTH MOAENUPOBAHUSA XMMHKO-TEXHOJOTHUECKUX IPOIIECCOB,
UCTIONIb3YEMBIX MPU PEUICHUH HAYYHBIX U IPAKTHYECKUX 3a/1a4.
2. B pe3ysabTare n3yueHus1 TUCIUTITHHBI 00YYAIOIIHIiCS TOJIKEH:
Obnadams CIETYIONUMU KOMIIETCHIIMSMHU U UHANKATOPAMH UX JTOCTHIKEHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
Buame:
® METO/Bl MOCTPOCHMSI IMIHUPUUYECKUX (CTATUCTHUECKUX) U (PU3UKO-XUMUYECKUX (TEOPETUUYECKUX)
MoJieJIeld XUMUKO-TEXHOJIIOTHUECKHUX MPOLIECCOB;

® METOJIbl MJACHTU(DUKAIIMY MATEMAaTUUECKUX OMMCAHUM TEXHOJIOTHYECKUX MPOIIECCOB HA OCHOBE
HKCIIEPUMEHTAIbHBIX TAHHBIX;

® METOJBl ONTUMHU3AIUUA XUMHUKO-TEXHOJIOTUYECKHX IMPOILIECCOB C MPUMEHEHUEM IMIHMPUUYECKUX H/HIN
(U3UKO-XUMHUECKUX MOJETEH;

Ymems:

® TIPUMEHSTh W3BECTHBIE METOJbI BBHIYMCIMTEIHPHOW MaTeMaTUKH M MaTEeMaTHYECKON CTATHUCTHKU IS
pEeIIeHUs KOHKPETHBIX 3ajlad pacuera, MOJICTUPOBAHUS, HACHTH(PUKAIUA W ONTHUMHU3AINH TPHU
WCCJIEIOBAHNH, IPOSKTUPOBAHNUHN U YIIPABIICHUH MPOIECCAMU XUMUIECKON TEXHOJIOTHU

® 1CIOJIb30BaTh B CBOEH MPAKTHUYECKOW AESITENBHOCTU ISl JOCTUXKEHHUS 3TUX 1EJeil M3BECTHBIEC MAKETHI
MPUKIIATHBIX MPOTPAMM.

Brnaoemy:

® METOJaMHU MAaTeMaTUYECKOW CTAaTHCTUKH A1 0OpaObOTKH pPe3ylIbTaTOB AKTUBHBIX M TACCUBHBIX
IKCIIEPUMEHTOB
¢ METO/JaMHU BBHIYHUCIUTENHLHON MaTeMaTUKH JUIsl pa3pabOoTKU U pealin3alii Ha KOMIIBIOTEpPaxX arOpPUTMOB
MOJICTUPOBAHUS, UJCHTU(UKAIIUN U ONITUMH3AINNA XUMHUKO-TEXHOJIOTUUECKHX MTPOIIECCOB;
3. Kparkoe coaep:xkanue TUCHUILIAHBI
Tema 1. OcHOBHBIE MOHSTHSL.
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OCHOBHbBIE TPUHLHUIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJOTUUECKHX IPOLIECCOB
(XTII). Maremarnueckue OSMIOUPUYECKHE W MaTeMaTH4YeCKUe (PU3UKO-XUMUYECKHE MOJEIH |
KOMITBIOTEPHOE MOJEIUPOBAaHKE. J[eTepMUHUPOBAaHHBIE U BEPOSTHOCTHBIE MaTEeMaTHUYECKUE MOJIEIH.
[IpruMeHeHre MEeTOJ0JIOTMH CHUCTEMHOTO aHajdu3a Uil pelleHHs 3ajgad MojenupoBanus. [Ipumenenue
NPUHIUIIA «UEPHOTO SIIMKa» MpPU MATEeMaTHYECKOM MOJCIUPOBAHUHM. ABTOMATH3WPOBAHHBIE CHCTEMBbI
npukiIagHor uHbopMmaTuKu. Mepapxudeckas CTPYKTypa XMMHYECKUX MPOU3BOACTB U MX MaTEMaTHYECKUX
Mozeined. [IpuMeHneHre KOMMIBIOTEPHBIX MOJENIEH XMMHMUYECKUX IMPOIECCOB /I aHalu3a, ONTUMHU3AIUU U
CHHTE3a XHMHUKO-TEXHOJIOTUYECKUX CcHUCTeM. (OCHOBHBIE MPUEMbl MaTEMATHYECKOI'O MOJCIUPOBAHUS:
AIMIIUPHYUECKUH, CTPYKTYpHBIN ((PU3HKO-XMMUYECKHU) 1 KOMOMHUPOBaHHBIN (Teoperuueckuil). IlocTtpoenne
CTaTUYECKUX W JUHAMUYECKMX Mojeneid. Pemenue mnpameix 3agad. [IpoeKTHBIH HW  MTOBEPOYHBIN
(oueHOuHBIM) pacueT mpoueccoB. Pemenune oOpatHbiX 3azady. Ilapamerpuueckas M CTpyKTypHas
UIEHTU(UKAIUS MaTEMaTHYECKUX MOJIeeH. Y CTaHOBJIEHUE aJICKBATHOCTH MAaTEMAaTHYECKHUX MOJICIICH.
Crparerusi mNpoBEACHUSI PACUYCTHBIX HCCICAOBAHUN W KOMIIBIOTEPHOTO MOJCIMPOBAHUS PpeaTIbHBIX
MPOIECCOB.

Pazoen 1. Ilocmpoenue samnupuyeckux mooeneti XUMUKO-mexHo102U4eCKUX npoyeccos
Tema 1.1. PopmynupoBKa 3aJa4yd aNOPOKCHMAIlMM JAHHBIX JUIS ONMCAHMS OKCICPUMCHTAIBHEIX
3aBUCUMOCTEH M TOJYYEHMS SMIOUPUYECKUX MOJENIeH mpoileccoB. Buabl KpuTepueB ammpoKCUMAaIUU.
Kpurepuii Merona HamMeHbIIMX KBaApaToB. PelieHwe 3amadud anmpoKCHUMalUWM JUISI HEJIUHEWHOW U
JMHEHHOH Mo mapamerpam Mojeseil. Marpuunas ¢GopMyIupoBKa 3a/1auy allpPOKCUMAUU. AHATUTHYECKUN
U aJTOPUTMUYECKUN TMOIXObI JJIs PEHICHUS 3a/layd alllPOKCUMALIUU JIJISl TUHEHHBIX U JIMHEAPU30BAHHBIX
MoOJieIel METOJJOM HauMEHBIIIUX KBAJPaTOB.

Tema 1.2. HopManbHBI 3aKOH paclpeIeiacHus Ul BEKTOPHBIX CIYYAWHBIX BEJIWYMWHBI M OOPEACICHUE UX
YUCJIOBBIX XapaKTEPUCTUK. MaTeMaTuuecKoe OKUJAHUE U TUCTIEPCUs Il BEKTOPHBIX CIyYalHbIX BEJIMYUH.
JlucniepCuOHHBIA M KOPPEIAUMOHHBIN aHan3. 1IoHATHSA qucnepcun BOCIPOU3BOAMMOCTH U aJIEKBAaTHOCTH, a
Takke - ocTaTouyHod nucrnepcuu. OmnpeneneHue BbIOOPOYHBIX KOA(D(PHUIIMEHTOB KOPPEISIUH U
KOd(pUIIMEHTa MHOXECTBCHHON Koppemsiiun. CTaTUCTUYECKHA IMOAXOM K ONPEISIICHUIO OIMMOOK |
MOTPEIIHOCTEHN B AKCIIEPUMEHTAJIBHBIX TOYKAX U3MEPEHU.

Tema 1.3. PerpeccHOHHBIM ¥ KOPPEAAMMOHHBIA aHAIN3 JUIS IIOCTPOCHUS SIMIIMPUYCCKUX MOJCICH Ha OCHOBE
JaHHBIX TAcCHBHOrO skcrepuMeHTa. [loHsTus (yHKIMU oTKiIMKa M ¢GakTopoB. OCHOBHBIE IOMYIIEHUS
PErpecCHOHHOTO M KOPPEJAIMOHHOTO aHanu3a. Kputepuu mpoBepkH OJHOPOIHOCTH aucrepcuii. Boeidop
BUJa YPaBHEHMI pErpeccud, a Takke ompeneneHue KOdPQOUIUMEHTOB PErpeccMd M HUX 3HAUUMOCTH C
ucronb3oBanueM kpurtepusi CrerogeHta. [lpomemypa HCKIIOYEHHS HE3HAYUMBIX KO3 (UIIMEHTOB
perpeccun. OnpeneneHne aIekBaTHOCTH PErPECCUOHHBIX MOJIeiel ¢ ToMollbio KpuTtepus duiepa.

Tema 1.4. OcCHOBHBIE IIOJIOKEHHUS TEODPHUH IUIAHUPOBaHUsA HKcriepuMeHTOB (1): monHbelii  dakTopHBII
skcriepumenT (I1DD) u 0bpaboTka ero pe3ynapTaToB. ONTHUMAalbHBIE CBOMCTBA MAaTPUIIbl TIAHUPOBAHUS U
CBOMCTBO opTOoroHasbHOCTU. OmnpeneneHue KodPPUIHUEHTOB MoOJENEH, HUX 3HAYMMOCTH U MPOBEpKa
aJIeKBaTHOCTH ypaBHEHUs perpeccuu. CBOICTBO poTaTabeabHOCTH MOTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcHOBHBIE ITOJIOKEHHs TeopHM IuiaHupoBanus okcrepuMentoB  (I1):  oproronanbHbII
LICHTPAIbHBIA _KoMIO3UIMOHHLIN _m1aH  (OLIKII) 5SkcrmeprMEHTOB W 00pabOTKa ero  pe3yabTaToB.
OGecnieyeHre OpPTOTOHATBLHOCTH MATPHIlBl IJIAHUPOBAHUS W OMpENETICHHUE BETUYMHBI 3BE3JHOTO Iieya.
Omnpenenenne kod(h(UIMEHTOB MOJENU, UX 3HAYUMOCTH U OLIEHKA aJeKBAaTHOCTH YPaBHEHHsI PErpecCHi.
PacuerHoe BrIuncieHre KOOPIMHAT TOUYKH ONITUMYyMa (IKCTpEMyMa).

Tema 1.6._OnTrMu3anus dKCOSPUMEHTAIBHEIX HMCCICAOBAHUN C NMpHMEHEHHEM MeTona bokca-BuibcoHa.
OcCHOBHBIE TIOAXOABI K ONTHMHU3AIUU OKCICPUMEHTAIBHBIX HWCCIEAOBAaHUN. DKCIEPUMEHTAIHHO-
cTatucTuyeckuit meroa. CTpareruss OBUKEHHS K ONTUMyMY IieneBod (yHkuuu (PyHKIMH OTKIHKA)
TPaIUCHTHBIM METOZ0M. Kputepun MOCTHKEHHS «ITOYTH CTAIMOHAPHOW OOJACTH» M METOJIbI YTOYHEHUS
MOJIOKEHHUS ONITUMAIBHON TOYKH B (DaKTOPHOM MPOCTPAHCTBE.

Pa3zoen 2. I[locmpoenue puzuxo-xumuueckux XumMuKko-mexHoI02U4ecKux npoyeccos

Tema 2.1 Dramel MaTeMaTHYeCKOrO MojenupoBaHus. DOpMyIHpOBKa THUIIOTE3, IOCTPOCHHE
MaTEeMaTUYeCKOT0 OMUCaHUs, pa3pabdoTKa MOJEIUPYIONIEro aJropuTMa, MPOBEPKa aeKBATHOCTH MOJIEITH U
UACHTU(DUKAIIS X TTapaMeTPOB, PACUETHBIC HCCIEAOBaHNUS (BRIYUCIUTEIBHBIA IKCIIEPUMEHT).

Tema 2.2 CocTaBiaeHHE CHCTEM YPaBHEHHH MAaTEMaTHYECKOIO OIMCAHHMS IPOIECCOB M pa3paboTkKa
(BBIOOp) aNTOpPUTMOB WX pelleHHs. bIOYHBI NPUHIMI MOCTPOSHUS CTPYKTYPHBIX MAaTeMAaTHYECKUX
Mojieneit. O600IIeHHOe onucaHne JIBUKEHHS MMOTOKOB (a3 B ammapaTax ¢ MOMOIIbIO THAPOAUHAMUYECKUX
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MOJEJIEH, YYMTBIBAIOIIUX COCPENOTOYCHHBIE M PACIPENCIICHHBIE MCTOYHUKM BELIECTBA U DHEPrUU
(TerutoTsl). JIoKambHBIE MHTEHCUBHOCTU MCTOYHHUKOB BELIECTBA U TEIUIOTHI B IMOTOKAX, COOTBETCTBYIOLIHE
pa3nuyHbBIM (PU3UKO-XUMHUYECKUX mporeccaM. OCHOBHBIE THIIBI YPaBHEHUI MaTeMaTHYECKOTO OINHCAHHS
XMMHKO-TEXHOJIOIMYECKMX  IPOLECCOB —  KOHEYHble, OOBIKHOBEHHbIE Ju((epeHIuaIbHble U
nuddepeHIaIbHbe YPAaBHEHUS B YaCTHBIX IIPOU3BOTHBIX.

Tema 2.3 Maremarnyeckoe MOAEIMPOBAHKWE CTALMOHAPHBIX W JIMHAMHYECKUX  PEKUMOB
T'MJIPABJIMYECKUX MPOLIECCOB B TPYOONPOBOJAHBIX CUCTEMax, INI0OAJIbHbIE M JICKOMIIO3UIMOHHBIE METOIbI
PELICHUS CUCTEM HEJIMHEWHBIX YPAaBHEHWM, 4 TAaK)KE SBHBIC W HESABHBIC METOJbl YMCICHHOIO PpEIIEHUs
cUCTeM OOBIKHOBEHHBIX auddepeHnnanbubx ypaBHeHU. CocTaBieHHE ypaBHEHMH MaTeMaTHYecKOIro
onucanus mporecca. [locrpoenne WHGOPMAIMOHHBIX MAaTPHUIl MAaTEeMaTHYECKUX MoJeNnel s BbIOOpa
o0IIero anropuTMa peleHus — MOAEIUPYIOLEro anropurMa. Peanusanus aaropuTMoB peLICHHUs
HEJIMHEHHBIX U OOBIKHOBEHHBIX NU((depeHInanbHbIX ypaBHeHUH. Onrcanue craioHapHbIX peskumMoB X TT1
C IPUMEHEHUEM CHUCTEM JIMHEWHBIX M HEIWHEHHBIX ypaBHEHUH. MTepalMOHHBIE AIrOPUTMBI PELICHUS.
[Ipumenenne MeTomoB MpocThix urepanuii u Heiotona-Padcona mns momydenus pemenus. [IpoGrema
CXOOMMOCTH Ipouecca pemeHus. JIeKOMIO3MIMOHHBIA METOJ PEUICHMs CIIOXKHBIX CHUCTEM KOHEUYHBIX
ypaBHeHuid. [locTpoenne nHGOPMAIMOHHON MAaTPULBI IJIi BHIOOpA ONTHUMAIbHOIO alTOpUTMa PELICHHS
3agaun. IloHsATHE *XKecTKocTH cucTeM aAuddepeHHranbHbIX YpaBHEHUH M KPUTEPUHM KECTKOCTH. SIBHbIE
(ObICTpBIC) M HesiBHBIC (MEIJICHHBIC) METOABI pemieHus. Meroasl mepBoro (meron Ditnepa), BToporo (
MOIU(HUIMPOBaHHBIE METOJbl Diiepa) u 4yeTBepToro mnopsiaka ( merox Pynre-Kyrra). Ouenka Tounoctu
METOIOB — OMMOOK ycedeHusa. llepexonHpie OMMOKM ¥ OMMOKH OKPYIJICHHS TIPU UYUCICHHOM
UHTErpupoBaHuM au(depeHIuanbHblX ypaBHeHU. CrocoObl oOecneyeHusl CXOAUMOCTH PELIeHUs 3a/lauH.
[IpumeHeHne HESBHBIX METOJOB JUISI PEIICHUS JKECTKHX cHucTeM auddepeHnnanbHbIX ypaBHEHUH.
OmnpezneneHus 1ara MHTETPUPOBAHMS HTEpPaLMOHHBIM MeTonoM. MeronoB Kpanka-Hukonbcona (meron
Tpanenui).

Tema 2.4 MaremMatuyeckoe MOJECIMPOBAHME CTAMOHAPHBIX PEKHMMOB NPOLIECCOB TEIUIONEPEIadYy B
IUIACTUHYATBIX ¥ 3MEEBHMKOBBIX TEIIOOOMEHHUKaXx. MaTremaruyeckoe ONMCAaHHWE IPOLECCOB €
OPUMEHEHHEM MOjelel HI€aNbHOr0 CMEIIEHUs U BbITeCHEHUs. BbiOOp M rpaduueckoe mpeicTaBiIeHUE
aNropuTMoOB pemeHus. lIpumeHenne cTaHAapTHBIX METOJOB BBIYMCIUTEIBHOM MAaTEMAaTHKU IS PEIICHMS
3az1ad.

Tema 2.5 MaTtemartuveckoe MOJEIMPOBAHUE CTAIMOHAPHBIX DPEXHMOB TPOIECCOB TEIUIONEpeiayd B
OPSIMOTOYHBIX U IPOTUBOTOYHBIX TPYOUaThIX TEMI0OOMEHHUKOB, perieHue 3aj1aun Komm u kpaeBol 3agauun
OpU MHTETPUPOBAHUM CHCTEM OOBIKHOBEHHBIX JU(QepeHInanbHbIX ypaBHEHUH. MaremaTnueckoe
ONMCAaHUE TPOLECCOB C MPUMEHEHHEM MOJENEN HACAIBbHOrO BhITECHEHMs. Pemenne 3agaun Komm n
KpaeBoil 3ajmauu. [IpeacraBneHue anropuTMOB BBIYHUCICHUHM B BHJ€ MH(YOPMALIMOHHOW MaTpPHUIbl CHCTEMBbI
YpaBHEHMI MaTeMaTHYeCKOro OMHMCaHUs M OJIoK-cxeM pacdyeToB. Marematndeckoe ommcanue XTII ¢
NPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX JAU(QepeHInanbHblX ypaBHeHHH. OmnucaHue O0OBEKTOB C
pacnpeieIeHHbIMA B IIPOCTPaHCTBE napaMmerpamu. @opMynMpoBKa HadaJbHBIX M KPAaEBbIX YCIOBHH 3a1a4
pemieHus. YucieHHbIM anroputM l-ro nopsnka mug pemenus 3agadn Komm. Meropn «IIpuCTpeskmy» i
peLIeHs KpaeBOM 3a1ayH.

Tema 2.6 MareMaTuieckoe MOAECIMPOBAHNE CTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX C MEIIATKOM.
Onucanne MHKPOKMHETUYECKHX 3aKOHOMEPHOCTEN IPOTEKAHUS IPOM3BOJBHBIX CIIOKHBIX XUMHYECKHX
peakuuii B KHAKOW (a3e IS MHOTOKOMIIOHEHTHBIX cucTeM. OrpeneneHue KIIYeBbIX KOMIIOHEHTOB
CIIO)KHBIX XHUMHMYECKHX pEaKkIuil ¢ MpUMEHEHHEM METOJI0B JIMHEHHON anredOpsl - paHTOB MaTpUIl
CTeXHOMETpUYeCKUX Kod((PuIMeHTOB peaknuu. MaTemaTHueckoe OINHCaHHWE PEAKTOPHOro Ipolecca ¢
pyOamKoil Ui NMPOU3BOIBHOM CXEMBbl MPOTEKaHUS XUMHUYECKOW peakiuu. BpiOop anropuTMoB peuieHus
3a/la4 ¢ MPUMEHEHHEeM MH(POPMAIMOHHON MaTpHUIIBI CUCTEMbl YPaBHEHHM MaTeMaTUYECKOTO OMHCAHUS U
IpEeCTaBICHUS AITOPUTMA PEIICHHUS C TOMOIIBIO OJIOK-CXeMBI pacueTa Mpolecca.

Tema 2.7 MareMaTH4ecKkoe MOJICIUPOBAHUE HECTANIMOHAPHBIX PEKUMOB TPOIIECCOB B PEAKTOpax ¢
MelaIKoi. Maremarndeckass IIOCTAHOBKA 3aJadd Ul pPEaKklUU C IMPOU3BOJIBHOM CTEXMOMETPUYECKON
cxemoil. @opMynnpoBKka 3anaun Komm — 3a1aum ¢ Ha4aJIbHBIMU YCIOBHUSIMH. Pa3HOCTHOE INpeiCTaBIeHUE
CHCTEMBl OOBIKHOBEHHBIX TU(epeHaabHbIX ypaBHeHul. [locTpoenre nHPOPMAIMOHHONW MaTpULIbI IS
BbIOOpa anroputMa peuieHus. ['paduueckoe mpelncTaBlICHHE aNTOPUTMA pEIIEHHUS B BUIE OJIOK-CXEMBbI
pacuera.
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Tema 2.8 Martemaruueckoe MOJCIMPOBAHHE CTALMOHAPHBIX PEKHMMOB B TPYOUaTBIX peakTopax ¢
IPSAMOTOYHBIM U IPOTHBOTOYHBIM JBIKCHUEM TEIUIOHOCHUTENCH. MaTemMaTnueckas MOCTaHOBKA 3a4a4u JUIs
peakuuu C KOHKPETHOW CTEXMOMETpUueckoi cxeMoil. PopmynupoBka 3amaun Komm — 3amaum ¢
HA4aJIbHBIMH YCIOBHMSMM U KpaeBOH 3aJlauM — 3aJa4M C KpaeBbIMM ycJIOBUAMHU. PasHOCTHOE mpencrasieHue
cucTeM OOBIKHOBEHHBIX au(depeHnnanbupix ypaBHeHHi. [locTpoeHne HMHPOPMALMOHHBIX MAaTPUIl JUIS
BbIOOpa aNropuTMOB pelleHus. I'paduueckoe mpeacTaBieHUE aIrOPUTMOB PELIEHHS B BUAE OJIOK-CXEMbI
pacuyera.

Tema 2.9 MaremaTuyeckoe MOICTUPOBAHHE HECTAIIMOHAPHBIX PEXHMOB MPOIECCOB B TPyOYaThIxX
pPEAKTOpax ¥ YMCICHHbIC AITOPUTMbI IMCKPETU3AIMY JUIsl PelIeHHs] cucTeM AudQepeHnanbHbIX YpaBHEHUN
C YacTHBIMU NPOU3BOJAHBIMU. Maremarndeckass I[OCTaHOBKA 3aJaud I DPEAKUUH C KOHKPETHOU
CTEXMOMETpUYECKOl cxemoil. PopMynMpoBKa HadajdbHBIX W T'paHUYHbIX yciaoBHH. [luddepeHuunanbHble
YPaBHEHHS B YaCTHBIX MPOM3BOJHBIX - AIUIMITHYECKOTO, MapabOIMUEcKOro U rurepOOTUYecKOro TUIIOB.
ANropuTMbI pellleHus ypaBHEHHMH mnapaboiuueckoro Tuma. MaremaTuuyeckass MOJAENb XUMHUYECKOIO
IIPEBpALICHUS] B M30TEPMUYECKUX YCIOBUAX JJIS HECTALlMOHAPHOIO Ipolecca B TpyOuaThIX ammaparax c
Y4ETOM IPOJIOJIBHOTO MEPEMEIINBAaHUS U ¢ IPUMEHEHHEM OJHOIapaMeTpudeckoil 1nud¢y3noHHON Moaenu
JUI OTMIMCAHUS TUAPOJUHAMUYECKONH OOCTAHOBKM B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI PEIICHUS B BUC
CHCTEM HEJIMHEWHBIX YpaBHEHHH, a TakKe OOBIKHOBEHHBIX IU((epeHIHaIbHbIX YpaBHEHUH HEpBOro U
BTOPOTO MOPSAIKOB.

Tema 2.10 MaremaTnueckoe MOJEIMPOBAHUE CTAI[MOHAPHBIX PEXHMMOB IMPOLIECCOB HENPEpbIBHOU
MHOTOKOMIIOHEHTHOW  pekTudukammu  u  abcopOumm. MaremaTHdeckoe  ONHCaHue  Ipolecca
MHOI'OKOMIIOHEHTHOM peKTU(UKanuu B TapenbyaTod KojoHHe. MojenupoBaHue (pa3oBOro paBHOBECUS U
npolecca Maccorepenadyd Ha TapeikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TEIUIOBBIX OaJlaHCOB Ha
Tapenkax MpH MOJEIMPOBAHUU Ipoliecca B PEKTU()UKALMOHHONW KOJOHHE. J[eKOMITO3UIIMOHHBIN aJIrOPUTM
pacuera mpormecca peKTH(HUKAIMA B KOJIOHHOM ammapare. MareMaTHYecKoe OIMCaHHWe Ipolecca
MHOTI'OKOMIIOHEHTHOM abcopOIuK B Haca104HOM KoJoHHE. MoJiennpoBaHue MpoLecca MHOTOKOMIIOHEHTHOM
Maccolepeiayl B CEKUUSAX HacaJOYHOM KOJOHHBI. AJITOPUTM peElIeHHUs KpaeBOM 3ajaud Ui
MOJIEIMPOBaHMsI ITporiecca abcopOLMU B HACAAOUHOM KOJIOHHE.

Pasoen 3. Ochosbl onmumuzayuy XuMuKo-mexHo102UUeCKUx npoyeccos

Tema 3.1 Pemienue 3aja4y ONTUMU3ALUU C TEPMOJMHAMUYECKMMH, TEXHOJOTUYECKUMHU, YIKOHOMUYECKUMH,
TEXHUKO-DKOHOMMYECKHMHU U DKOJOTHYECKUMHU  KPUTEPUSMHU  ONTUMaJIbHOCTU.  OnNTUManIbHBIE
pecypcocOeperatone XTII. Bbibop kpurepueB onTUMalbHOCTH (1ieNeBbIX (GyHKIMHA). DopMyTupoBKa
MHOTOKPHUTEpUAIbHOMN 3aaun onTuMu3auuu. OcoO0eHHOCTH pelleHns ONTUMH3auoHHbIX 3a1a4 XTI mpu
HAJIMYUM HECKOJIBKUX KPHUTEPHEB ONTHUMAJIbHOCTH, OBPAXXHOM XapakTepe LeleBOM (YHKIHMU U HaIUYUH
orpanu4eHuit 1-ro u 2-ro poza.
Tema 3.2_AnropuT™Mbl OTHOMEPHOW U MHOTOMEPHOM ONTHUMH3alUMU. MeToabl CKAaHUPOBaHUS, JIOKAIU3aLuU
JKCTpEMyMa, 30JI0TOro ceueHuss u uucen PuOoHauM B ciaydae OJHOMEPHOH onTtuMuszauuu. MeTossl
MHOTOMEpPHOM ONTUMHU3ALUU HYJIEBOIO, NEPBOTO M BTOPOro mopsakoB. CHMIUIEKCHBIE, CIydalHbBIE U
rpaJueHTHBIE METOABI MHOTOMEPHOM onTUMHU3auu. Meroa mrpadHbIX GyHKIUI.

3aKIr04YeHHUE.

A. Ilpumenenne koMnoplOTepHBIX Moaened XTIl npu OpOeKTUPOBAHHMH XMMHUYECKHX HPOU3BOJICTB — B
CAIIP. 3amaun cucrteM aBromarusupoBaHHoro mnpoektupoBanusi (CAIIP) u cTpykrypa cucrem
KOMIIBIOTEPHOTO  MpoekTupoBanus. HWHdopmanronHoe u Marematuueckoe obecneuenue CAITIP.
ABTOMaTH3UPOBAHHOE NPOEKTUPOBAHUE C IPUMEHEHNEM KOMIbIOTepHBIX Moaeneit XTII.

b. Ilpumenenne xkoMuplOTepHBIX Mojened XTIl mpu yOopaBJIEHHM TEXHOJOTHYECKHMH IpoIeccaMyd — B
ACYTII. KowmnerorepHoe mozpenupoanue XTII B pexnme peanbHoro BpemeHu. CucTeMbl NpSIMOIo
(ppoBOTO (KOMIBIOTEPHOTO) YIPABJICHHUS TEXHOJOTHUYECKHUMH TporieccaMu. OCOOEHHOCTH peann3aiiiu
komnbroTepHblx Mozened XTIl B aBTOMAaTH3MpPOBAaHHBIX CHCTEMAax YIPABIEHUS TEXHOJIOTMYECKUMU
nporeccamu (ACYTII).

4 O0beM yueOHOH TUCHUILTUHBI
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O0beM TMCUMILUINHBI
Buj yueOHoi1 padoThI Axax | Actp.
3E
q, q,

OO0masi Tpy10€eMKOCTb M CUMILIUHBI 4 144 108
KonTakTHasi pa6oTa — ay1UTOPHbIE 3aHATHUS: 1,33 48 36
Jlexuuu 0,89 32 24
[IpakTnueckue 3anstus (I113) - - -
JlaGopaTophsbie paboTsl (JIP) 0,44 16 12
CamocrosiTesibHas padoTa 2,67 96 12
KoHnrtakTHas camocTosTenbHas pabota 0,4 0,3

2,67
CamocTrosiTenbHOE U3yYEHHUE PA3CIIOB TUCIUTIIIUHBI 95,6 71,7
Buj nTOroBoro KOHTpOJIs: 3a4er ¢ oeHKOMH

AHHOTAaIUs padoyeil MPOrpaMMbI TUCIHUILTHHBI
«Du3nyeckas KyJbTypa U CHOPT»

1 Heas aucuumiInHbl — (HOPMUPOBAHHE MHPOBO33PEHUS M KYJABTYPHI JIMYHOCTH, TPAXKITAHCKOM
MO3UIMH, HPABCTBEHHBIX KAa4eCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPUHATHH PELICHU,
CIIOCOOHOCTH HCIIONIb30BaTh pa3zHooOpa3Hbie (OpMBbI (U3UYECKON KYIBTYpBHI, CIIOpTAa W TypuU3Ma s
COXpAaHEHUS U YKPEIUICHUSI CBOErO 370POBbS U 3I0POBbSl CBOMX ONU3KMX B IOBCEAHEBHOW >KHU3HH U
po(heCcCUOHATTLHOM e TSIIEHOCTH.

2 B pe3yabTare u3y4yeHHs TUCUMILIUHBI 00yYaIOLIUIACS 10JI/KeH:

Obaaoams clieqyoIUMU KOMIETCHIUSAMUA U UHAUKATOPAMH UX JTOCTHUKCHHUS:

VK-1.1, VK-7.2, VK-1.3, VK-1.4

3nams:

- HAYYHO-TIPaKTUYECKHE OCHOBBI (PU3HUECKOM KYIbTYPHI U 3J0POBOT0 00pa3a >KU3HHU;

- BJIHSHHUE O3/J0POBUTEIBHBIX CHCTEM (PU3MUECKOr0 BOCIUTAHUS Ha YKPEIUICHHUE 3J10POBbSI,

npodunakTuky npodeccuoHanbHbIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYCK;

- c110coObI KOHTPOJIS U OLIEHKH (PU3MUECKOro pa3BUTHS U (PU3MUECKOI MOArOTOBIEHHOCTH;

- TMpaBWwiIa U CHOCOObI TIJIAHUPOBAHUS WMHIMBUIYaJbHBIX 3aHATHM pa3IM4HON  1IE€JIeBOU

HaIpaBJIEHHOCTH;

- UICTOPUIO PU3NYECKON KYNbTYpPhI U CIIOPTA, MPEACTABICHNE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHSI, BaKHEHIIINE TOCTUKEHUS B 00JIACTH CIIOPTA;

- cnoptuBHbIe Tpaguuuu PXTY um. J[.1. MenaeneeBa, TOMHUTB O MOJBUIaX CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBenHo# BoitHbI 1941-1945 rr.

Ymemn:

- TMOAJAEpXUBAaTh JOJKHBIA YpOBeHb (PU3UUYECKOW TOJATOTOBICHHOCTH [UIsl  OOecredeHus

MTOJIHOLIEHHOM COLMAIbHOM U MPOPECCUOHANIBHOMN 1€ TENbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI AJII OCO3HAHHOTO BhIOOpa 370pOBbECOEpEraronInX

TEXHOJOTHH C Yy4Y4eTOM BHEIIHMX M BHYTPEHHHX YCIOBUH peanu3anuu mpodhecCHOHATBEHON

NeSITeNIbHOCTH;

- CaMOCTOATEIHHO 3aHUMATHCS (PU3MUECKOMN KYyIbTYpPOU U CIIOPTOM;

- OCYUIECTBJISTh CAMOKOHTPOJIb 32 COCTOSSHUEM CBOETO OpraHu3Ma M COOJ0AaTh MpaBUila TUTUEHBI U

TEXHUKU OE€30MaCHOCTH.

Braoemy:

- CpeJICTBAaMH U METOJIaMH YKPEIUIEHUs 37I0POBbs, (PU3MUECKOr0 CaMOCOBEPILICHCTBOBAHMS,

- JIOJDKHBIM YPOBHEM (PU3UUECKO MOATOTOBIEHHOCTH, JJIsi 00eCTIeYeHUsI MOTHOLEHHOMN COIManbHON

U IpOoeCCHOHANTBHOM NesITeTbHOCTH.

3 Kparkoe conep:xanne TUCIHHNIHHBI

Pasoen 1. Ilpenmer @usndeckas kynbrypa u cnopt. Uctopus @KuC

1.1. TIPEIMET ®U3NYECKAS KVJIbTYPA UM CIIOPT. 3agaum ¥ MECTO IHUCIUILIMHBI B
noAroToBke OakamaBpa. Opranuzamus yaeOHOTO MpoIiecca B paMKax JIEeHCTBYIONMIEH PEUTHHTOBON CHCTEMBI.
TpeboBaHus K 3a4eTy.
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1.2. UICTOPUA CIIOPTA. IlpoucxoxneHue (QU3HMUECKUX yOpaxkHeHHH wu wurp. JpeBHHe
omumnuansl. Onumnuiickoe awkeHue. CHOpTUBHBIE OOIIECTBA: HCTOPUS (PU3KYIBTYPHO-CIOPTHBHBIX
o011ecTBeHHBIX opranu3aiuii. CriopTcMeHbI B Tobl Bennkoii oTeuecTBeHHOM BOMHBI.

Pasoen 2. OcHOBBI 310p0OBOT0 00pa3a KU3HU

2.1. BPAUEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX OU3NYECKOU
KYJIbTYPOI U CIIOPTOM.

BpaueOHbIii KOHTpOJb M BpaueOHOEe OcCBUieTeNbcTBOBaHME. [legarormueckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, MOKA3aTeNld, KPUTEpUU U OLEeHKH. [IpodunakTuka criopTHBHOTO
TpaBmaTu3Ma. OCHOBHBIE BHUIBI TPaBM Yy pasHbBIX crnenumanusanuid. OKa3zaHue IEepBOM IMOMOINM IS
CTYAICHTOB BY30B XUMHUKO-TE€XHOJIOTUYECKOTO MPOpUIISL.

2.2. TATUEHUYECKOE OBECIIEYEHUE 3AHATUN O3JI0POBUTEJILHON ®MU3UYECKOM
KVJIBTYPOM. I'uruena (pu3ndeckoro BOCIUTAHUS U CIIOPTA. PEKUM IHTAHHS TIPH 3aHATHAX (QU3HIECKOI
KyJIbTypoi U criopToM. ConnanbHasi rurneta. ConuanbHO-0macHbie 00J1€3HU U MepPhl TPOPUIAKTUKY.

Pasoen 3. buonoruueckue OCHOBBI (PU3NIECKOM KyJIbTYpHI U CIIOPTa

3.1. BUOJIOTMYECKHE OCHOBBI ®U3UYECKOM KVJIbTYPhl U CIIOPTA. Opranusm
YeJ0BeKa KaK eJuHas caMopa3BUBarollascs Ouosiornyeckas cucremMa. dusnyeckoe pa3BUTHE YeNIOBEKa.
JlBurarenbHasi akTUBHOCTh U €€ BJIMSHUE HA YCTOMYMBOCTb, M aJANTAllMOHHBIE BO3MOXKHOCTH YEJIOBEKA K
YMCTBEHHBIM M (PU3MUECKUM Harpy3kam IpH pa3iMyHbIX BO3ACHCTBUSAX BHEIIHEH CpeJibl.

3.2. OBPA3 XW3HU U EI'O OTPAXEHUE B ITPO®ECCUOHAJILHOW JESATEJIBHOCTH.
310pOBbE UYENOBEKa KaK LEHHOCTb. 3JJ0POBbIM 00pa3 JKU3HU U €ro cocrapistomue. Poiib 1 BO3MOXHOCTH
¢duznyeckoil KynbTypbl B oOecriedeHuH 310poBbsi. CoLuaibHBIA XapakTep MOCIEICTBUN NI 310pOBbs OT
ynoTpedaeHUsI HAPKOTUYECKUX CPEACTB U JPYrux NncuxoakTUBHbIX BewiecTB (ITAB), monuHra u numeBbIx
N00aBOK B CIIOpTE, AJKOTOJs W TabaKOKypeHHus. J[OMMHT Kak MCKYCCTBEHHOE IOBBINICHHWE (PH3HMUECKON
paboTOCIIOCOOHOCTH U €r0 OTPHULIATENIbHBIE IOCIEACTBHSL.

Pasoen 4. IIpodeccrnonanbHo-TIpuKIIaAHAs GU3NIECKast KyIbTypa U CIIOPT

41. OBIIAA OUBNYECKAA U CIIOPTUBHASA IIOAI'OTOBKA CTYJAEHTOB B
OBPA3OBATEJIbBHOM ITPOLIECCE. Metoanueckie NpUHOUIBI (pru3ndeckoro BocnuTaHus. OCHOBHI H
9Tanbl o0ydeHus IBUXKEHUsAM. Pa3Buthe Qusnueckux kauecTB. DopMUpOBaHME NCUXMYECKHX KadyeCTB B
npouecce ¢usnueckoro BocnuTaHus. CnoptuBHas noaroroBka. CTpykTypa  IMOATOTOBIEHHOCTH
croprcMeHa. MaccoBblii CIIOPT M CIHOPT BBICIIMX JOCTHKEHMM, MX Uenu H 3amadu. CrnopTuBHbIE
COpPEBHOBAHMS KaK CPEICTBO U METOJ1 OOIIeH U crelMalbHON (PU3nYecKoi MOTOTOBKU CTYIEHTOB.

4.2. ®U3NYECKAS KVJIBTYPA U CIIOPT B IPO®ECCUOHAJILHON JEATEJIBHOCTU
BAKAJIABPA. JInunas u COIIMAILHO-PKOHOMUYECKASI HEOOXOIUMOCTD MICUXO(PU3UIECKON
HNOJArOTOBKM uenoBeka K Tpyay. Mecro IIIIPII B cucreme mMOArOTOBKM OyIyIIEro CIELUANNCTA.
[IpousBoncTBeHHas (uznueckas KyiabTypa u ciopt. [IpousBoacTBenHas rumMHacTika. OcoOEHHOCTH BbIOOpa
¢dbopM, METOIOB U CPEACTB (PU3NUECKOM KYIbTYPHI U CIIOpTa B paboyee U CBOOOIHOE BpeMs CIIEIUATUCTOB.
[Ipodunaktuka mnpodeccuoHaIbHBIX 3a00J€eBaHUN cpeicTBaMU  (PU3MYECKOW KYyJIbTYphl M CIOpTA.
JlonosHUTENbHBIE CpEACTBA MOBBIMIEHUS 0O0mIeH M mpodeccuoHambHOM paboTocnocoOHocTH. BnusHue
WHJIUBUIYAJIbHBIX OCOOCHHOCTEH M CaMOCTOSITENBHBIX 3aHATUM (PU3MUECKOW KYJIBTYpOM M CIOPTOM Ha
OpTraHM3M.

4 O0bemM yueOHOM TUCUMILIUHBI

Cemectp
Bunpr yaeOHO# paboThI Beere I cemectp 4 cemectp
ARL YA p 3E Axan. 3E Axapn,. 3F Axapn,.

q. q. q.

O611as Tpy10€MKOCTh JUCIUILIUHBI [0 Y4eOHOMY 2 72 1 36 1 36
TUTaHy

KonrTakTHas padoTra — ayIuTOpPHbIE 3aHATHS: 2 72 1 36 1 36

Jlexmum (JIek) 0,2 8 0,1 4 0,1 4

[Tpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32

Bua uToroBoro KOHTpOJIA: 3ader 3ader
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Cemectp
Bcero
Bunsr yueOHO paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E Af{Tp.
OO01mast Tpy10€MKOCTh TUCIUTUIHHEI [0 Y4eOHOMY 2 54 1 27 1 27
IJIaHy
KonTakTHas padoTta — ayIuTOpPHbIE 3aHATHS: 2 o4 1 27 1 27
Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktrueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpOJIA: 3auer 3auer

AHHOTanus padoyeil MPorpaMMbl JUCIUTIIAHbBI
«DJeKTUBHbIE TUCHUILIMHBI 10 (PU3UYECKOil KyJIbType H CHOPTY»
1 Heab aucuumimMHbl — QopMupoBanue (U3NYECKON KyJIbTyphl JIMYHOCTH M CHOCOOHOCTH
HAIPaBJICHHOTO HMCIOJIb30BaHUS Pa3sHOOOPA3HBIX CPEICTB (PM3MUECKON KYJIBTYPHI M CIOpTa, TypuU3Ma IS
COXpaHEHHsI M YKPEIUICHHUS 30POBbS, NCUXO(PU3NIECKOH MOArOTOBKM M CAMOIOATOTOBKM K OymyIei
npodeccCHOHaIbHON AeATEILHOCTH, TOJyYeHUH HAaBbIKA B OJTHOM M3 BEIOPAHHBIX BHJOB CIIOpTA.

2 B pe3ysibTaTe u3yueHusl JUCHUIIUHBI 00YUYAIOIIMIiCS 10/IZKEeH:
Obaaoams cleayoIUMU KOMIETCHIUSIMUA U UHAUKATOPAMH UX JJOCTHUKCHHUS:
VK-7.1, VK-7.2, VK-71.3, YK-7.4
Buame:
- HAYYHO-TIPaKTUYECKHE OCHOBBI (PU3HUECKOM KYIbTYPHI U 3J0POBOTO 00pasa >KU3HHU;
- BJIHSHHUE O3/J0POBUTEIBHBIX CHCTEM (PH3UUECKOTO BOCIUTAHUS HA YKPEIUUICHHE 3/J0POBbS,
npoduIakTUKY MPodeCcCHOHATBHBIX 3a00JICBaHU U BPEIHBIX IPUBBIYCK;
- cIocoObI KOHTPOJIS M OLICHKH (PHU3UYECKOTO Pa3BUTHS B (PU3HUECKOM MOATrOTOBICHHOCTH;
- TMpaBWiIa W CHOCOOBI IUIAHUPOBAHUS WHAWBHIYATbHBIX 3aHATHH  Pa3IMIHON  IICJICBOM
HANpaBJIEHHOCTH;
- cioptuBHbIe Tpaauuuu MXTU-PXTY um. JI.11. Menneneena.
Ymemn:
- IOJIIEP>KUBATh JOJKHBINA YpOBEHb (PU3NUECKON MOATOTOBICHHOCTH IS OOECTICUEHUs MTOJTHOIIEHHON
COIMAIBHON U TTPO(PECCHOHAILHON JESTEIHHOCTH,
- HCIIOJNB30BaTh OCHOBBI (DM3WYECKON KyJIbTYpPHI IIJII OCO3HAHHOTO BBIOOpA 3/10pOBhECOEpEraroniux
TEXHOJOTHH C Yy4eTOM BHENIHUX M BHYTPEHHUX YCIOBUH peanu3alnuud MpoQeccuoHANTbHON
JIeSITEILHOCTH;
- CaMOCTOATEIbHO 3aHUMAThCS GU3NYECKON KYIbTYPOU U CIIOPTOM;
- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U COOJII0/IaTh MpaBHia TUTUEHBI U
TEXHUKU 0€30I1aCHOCTH;
- BBITIOJIHATh WHIWBUIIYAIBHO TIOJI0OpaHHBIE KOMIUIEKCHI MO (DU3UYECKON KYIbType M Pa3TUIHBIM
BHUJAaM CIIOPTa;
- OCYIIECTBJIATH TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (hopMax 3aHATHH (HU3HUECKOM
KYJIbTYpOH U CIIOPTOM;
- BBIMIOJIHATH MIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.
Bnaoemn:
- CpeIICTBAMH U METOJ[aMH YKPETUICHUS 37J0POBbS, GPU3HUIECKOTO CaMOCOBEPIIICHCTBOBAHNS,
- IOJDKHBIM YPOBHEM (PU3UUYECKON MOATOTOBIEHHOCTH, JIJIsl OOeCTieueHuUs TIOJTHOLIEHHOM COIMAIbHOMN U
npodeccnoHaNbHOMN e TEeNbHOCTH;
- TEXHUYECKUMHU U TAKTUYECKUMH HaBBIKAMU B OJTHOM M3 BUJOB CIIOPTa;
- UCIONB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B MPAKTHYECKON AESITENLHOCTH U MOBCEIHEBHON
JKU3HU
3 Kparkoe conep:xanne TUCIHHNIHHBI

Pa3zoen 1. OcHOBBI TOCTPOEHUS 030POBUTEIHLHONW TPEHUPOBKU. TEOPETHUECKO-METOINYECKUE OCHOBBI
busndeckoil KyapTypbl U criopTa. ConepKaTeIbHbIe OCHOBBI O3J0POBUTEIHHON (PH3NYECKON KYNBTYPHI U
criopta. OCHOBHBIE HAMPABICHUS: 037J0POBUTEIHLHO-PEKPEATUBHOE, 0310POBUTEIHHO-PEA0MIUTAIIMOHHOE,
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CIIOPTUBHO-peabUIUTAIIMOHHOE, TUTHeHHYecKoe. [loBbIeHne PYHKIIMOHAIBHOTO COCTOSIHUS OpPTaHU3Ma H
¢busnyeckoil moaroroBiaeHHOCTH. CrnocoObl perjamMeHTauuud Harpy3ku: OU3KyIbTypHO-0310pPOBUTEIIbHbBIE
METOJUKH U cUcTeMbl. OCHOBHBIE (ha3bl 03MOPOBUTEIHHONW TPEHUPOBKU. OIEHKA COCTOSHUS 37J0POBBS U
¢bu3nyecKoil MOArOTOBIEHHOCTH 3aHUMAIOIIUXCS (U3MYECKON KylnbTypoill u crnopToM. DyHKIIMOHAJIbHBIE
npoOsl (UCC, AL, )KEJI u T.1.).

Pasoen 2. JIBuratensHbie BO3MOXKHOCTH YelIOBeKa — BocnuTanue ¢uznyeckux kagects. BOCK I'TO.
Mertonuka opraHuzanuu U TpoBeacHUs BUAoB wucnbiTanui ['TO. Cucrema B3ammomeucTBusi B cdepe
duznyeckoil KyInbTypbl W cropra. Bocnurtanue ¢(u3MUecKUX KadyecTB, oOydaromuxcst (OTACIbHBIC
KaueCTBEHHbIE CTOPOHBI IBUTaTENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka OpraHM3allid U TPOBEIEHUS CIIOPTUBHBIX COPEBHOBAaHMN W (DU3KYIBTYpHO-
MacCOBBIX MEpONPUATUN. XapaKTepUCTHKA CHOPTUBHBIX COPEBHOBAHUN U (U3KYIBTYPHO-MACCOBBIX
Mmeponpusitiii. CHOPTUBHBIE COPEBHOBAHMS, MPOBOJUMBIC MO OOMICTIPUHSATHIM TpaBwiaM. EauHbII
KaJeHJapHBIA TMaH (U3KYIbTYPHBIX M CHOPTHBHBIX Meponpuatuil). OpraHuzanus CHOPTHUBHBIX
Meponpuatuil. Onumnuiickas xaptus. DenepanbHbie (CleNUaTbHbIC, HAMOHAIBHBIE) 3aKOHBI CIOPTE.
Knaccudukanust cioptuBHBIX copeBHOBaHMi. HpaBcTBeHHBIE oTHOmIEeHUs B criopte. Fair Play («YectHas
uUrpa») — Kak OCHOBa JTUYHOrO mToBeneHUss B cropre. Komexc cmopruBHOW 3Tukm. [IpodumakTrka
Hapymenuid crnoptuBHod 3Tuku. BAJIA. Komexc BAJIA. MexayHnapoaHas KoHBEeHLHS O Oopbbe
JIOTTUHTOM B CIIOPTE.

4 O0beM yueOHOM TUCUMILINHBI

B Cemectp
Bun yuebHO# paboTh aKaJieM. 1 2 3 4
Jacax
OO61mast Tpy10€MKOCTh TUCIUILIAHEI I10 328 56 92 90 90
yueOHOMY IJIaHy
KonrakTHas padoTa — ay1uTOpHbIE 192 32 64 64 32
3aHATHA
[Tpaktuyeckue 3ansatus (I13) 192 32 64 64 32
CamocrositeabHasi padora (CP) 136 24 28 26 58
KonTakTHas camocTrositensHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTrosTenbHOE U3yYEHUE Pa3/IeiioB 135,2 23,8 27,8 25,8 57,8
JUCITUILTAHBI
Bu HTOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT 3a4eT 3auer
3a4er / IK3aMeH
B actp Cemectp

Bun yue6HO# paboThI qacax I I I v
OO0mmas TpyT10eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUIaHY
KonTakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHA
[IpaxTnueckue 3anstus (I13) 144 24 48 48 24
CamocrosiTesibHas padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocTosTensHas padora 0,6 0,15 0,15 0,15 0,15
CaMocCTOsTeIbHOE H3yUSHUE Pa3/IeIIOB 101,4 17,85 20,85 19,35 43,35
JUCIUILIAHBI
Bua uTOroBOro KOHTpOJIA: 3aueT 3a4eT 3auer 3auer 3auer
3a4er / IK3aMeH
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5.2 JIucuMnJIMHbI YacTH, GopMUpyeMoii y4acTHUKAMHU 00pa3oBaTeIbHbIX OTHOLIEHUI (00s13aTeIbHbIE

BApUATHBHbIE TUCIUILINHBI)

AHHOTanus padoyeii MPorpaMMbl M CUMILTUHBI
«JlabopaTopHbBIi NPAKTHKYM 10 OPraHUYeCcKOl XUMHUI)

1 Heab AMCHUIIMHBI — IPUOOPETEHUE CTYAECHTAMH OCHOBHBIX 3HAHUM U HABBIKOB IS

OCYHICCTBJICHUA CUHTC3a OPTaHNYCCKUX BCIICCTB.

1.5.

2 B pe3yabTare H3y4yeHHs TUCHUILTHHBI 00yUYAIOIIHUIiCS T0JI2KEeH:
Obnadams cIeayONIMMU KOMIIETEHIIUSAMHA U WHAMKaTopamu ux poctmwkenus: YK-1.1; YK-1.4; VK-

3name:

e TEXHUKY 0€30IMaCHOCTHU B JJaOOPATOPUH OPTaHUYECKOU XUMUU;

e IIPUHITUITEI 0€30MMACHOTO OOPAIEHUS C OPTAaHUYECKUMH COSTUHEHUSIMH,

e METOJIbI ¥ BUIBI XpOMaTOTpaduu JIJIs ONPE/IEIICHUS COCTaBa PEAKIIMOHHON CMECH;

e TEOPETHYECKHUE OCHOBBI CIIOCOOOB BBIJICIICHUS, OYMCTKU M UICHTHU(PUKAIIUU OPTaHUICCKUX BEIICCTB;

e DKCIIEPUMEHTAIbLHBIC METO/bI MPOBEICHUS OPraHUYECKUX PEAKIHM, MPOTEKAIOIINX M0 Pa3IuyHbIM
MEXaHU3MaM;

e OCHOBHBIE 00IIIM€ METOAMKH B3aUMHOM TpaHC(opMaIuy KJ1acCOB OPraHUYECKUX COSTUHEHUH.

Ymems:

e IPUMEHATh TEOPETUUYECKUE 3HAHUSI M SKCIEPUMEHTAJIbHBIE METOJIbl MCCIICIOBaHUS OPraHUYECKOMN
XUMHH TPU pEIICHIH MPO(heCcCHOHABHBIX 3a]1a4;

e chopMyIIpOBaTh MPodIEMy U 00OCHOBATH BHIOOP MPUOOPOB M IKCIIEPUMEHTAIBLHBIX METOJIOB
WCCTIEI0BaHMS, TIOCTABUTH 1EJIH U 33Ja4d U HAMETUTD IMYTH UX JTOCTUKEHUS;

e CUHTE3UPOBATh COCAMHEHUS 110 MPEJIOKEHHON METOIUKE;

e [IPOBECTH BBIJICJICHUE U OYUCTKY CUHTE3UPOBAHHBIX BELIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU IO
OpraHN4YeCKON XUMHH;

e BEIOMPATh PAllMOHATBHBINA CITIOCOO BBIJCICHHS U OYUCTKH OPTaHUYECKOTO COCTMHCHHS;

e TIPE/ICTABIISITH TAHHBIC TA0OPATOPHOTO UCCIIEIOBAHMS B BUIE TPAMOTHO O(OPMIIEHHBIX METOIHK;

e IPOBOANTDH aHANIU3 M KPUTHUECKU OLIEHUBATH MOJyUYEHHBIE IKCIIEPUMEHTaIbHbIE TaHHbIE, 000011aTh
U JienaTh 00OCHOBAaHHBIE BBHIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB;

e BBIOpaTh croco0 AeHTU(UKAIIMA OPTAHUYECKOTO COEAMHEHHUS.

Brnaoemw.:

e KOMILIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIbHBIX METOJ0OB OPraHUYECKOW XUMHUU JJIs PEIICHUS
KOHKPETHBIX HCCIIEIOBATENbCKUX 33]1a4;

* HKCIIEPUMEHTAIILHBIMU METO/IaMU MPOBEACHUS OPraHUYECKUX CUHTE30B.

e OCHOBHBIMH METOJIaMHU UJECHTU(DUKAIIMN OPTAaHUYECKUX COSTUHEHUIN

e IpeMaMHu 00paOOTKH U BBIAECICHUSI CHHTE3UPOBAHHBIX BEIIIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OpPraHUYECKOM XWUMHUM IS COJEP)KATeIbHOW HMHTEpIpETaIlluu

MOJIYYCHHBIX SKCIICPUMCHTAJIbHBIX PE3YyJIbTATOB.

3 Kparkoe coaep:kaHue TUCHUTLINHBI

Paszoen 1. «llpasuna u memoowvt pabomul 6 1a00Opamopu Op2aHUYECKOt XUMUUY
1. TIpaBuina 6e3omacHOi pabOTHI B TaOOPATOPHH OPraHUYECKOH XUMHUH
besomnacHbie npuemsl U paBuia paboThI B JIa0OPATOPUU OPTaHUYECKON XUMUH.

2. MeTob! paboThl B 1a00paTOPUU OPraHUYECKOW XUMHUH

OOmme mertoasl paboThl B JabopaTopuu opraHmdeckod xumuu. HarpeBanume. OxuaxaeHue.
IIepememmuBanue.
3. JlaGopatopHas nocyza, 000py10BaHHE U TPUOOPHI

ITocyna, Haubosee yacto npuMeHsiemas B jaboparopuu. [IpuOops! ans onpeneneHus TeMnepaTypsl

naBieHus. Becol. Tepmomerp. PotopHsriii ucmapurens. Pedpakromerp.

Pa3zoen 2. «Memoouvl udenmuguxayuu, 04UcCmKU U 8bl0eNeHUs OPAHULECKUX COCOUHEHULL»
1. Xpomarorpadus
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Wnentudukanus OpraHndeckiux BEIIECTB MOCPEICTBOM pa3indHbIX BUI0B xpomatorpaduu (TCX,
xpomarorpadusi Ha Oymare, wuoHooOMeHHass Xxpomartorpadus, BDIXKX). Ilpumenenne TCX musa
UICHTU(PHUKAIIMA OPraHMYECKUX COCAMHEHHHA. AJCOpPOEHTHI M 3MI0eHThI, ucnonb3yemble B TCX. Bribop
amoeHnTa. OOHapyxkeHnue BemecTtB. OOHapyxenue BemniecTB. Koaddumuent ynepxkuanus. Kosddunument
pacnpenenenus. Pabora ¢ kanwuisipamu.

2. Merto/1bl OUUCTKH KUJKUX BewecTB. [leperonka

OKCTpakuusi, I W3BJICYCHHS (BBIIEICHHS) OPTaHUYECKOTO BEIIeCTBA U3 BOJBI. DKCTPaKIUs C
IIOMOILBIO JCJIUTEIIHOM BOPOHKHU. BBICyIIMBaHWE 3KCTPAKTOB ocymureneM. lleperonka. Buasl neperonku
(ppakumonHa, BakyymMHasi, IeperoHKa ¢ napom, npu arMochepHoM AaBiieHUH). BricylinBaHue KuIKOCTEH.
Ocymurenu. OmpeneneHre TEeMIEpaTypbl KuIleHUs W KoddduimeHTa mnpenomicHus. DpakimoHHAs
neperonka. Pabora ¢ ¢punbTpoBasibHON Oymaroi. OTroHKa pacTBOPUTEISL.

3. Merto/1bl OUKMCTKHY TBEPBIX BewlecTB. [lepexpucraimumsanus

MeToapl OYUCTKH TBEpABIX BemecTB. Bo3ronka (cyomumanus). Temmeparypa BO3TOHKHM U
TeMIeparypa IUIaBJIEHUs, BoO3roHsomerocs Bemectsa. I[Ipubop mna Bosrouku. Ilepeocaxaenue.
[Mepexpucramumzanus. DTanbl nepekpuctaumsanun. [logdop pactBoputens. HachImeHHBI pacTBOP.
[opsiuee punbTpoBanue, BakyyMHas ¢uiabTpanus. OnpeeneHue TeMmeparypsl MmiaBieHus. Temmneparypa
IUTABJIEHUSI CMEIIAHHOM MPOOBI.

Paszoen 3. «Cunmes opeanuyeckux coeouHeHuti»

3.1  Cunresnl

[lenn u 3a7a4n SKCIEPUMEHTA B OPraHUYECKOM CHHTE3e. TeopeTuueckre OCHOBHBI mporiecca. Beidop
ycioBuil peakiuu. Pacder cunTeza. OOmue mnpaBuiia MOATOTOBKM W TPOBEACHHUS CHUHTE3a. TexHHKa
6e3omacHoctu. [Ipubop mis mpoBeaenust cunresa. [IpoBenenue ombiTa. KOHTpOdb 3a XOJOM peakiuu.
Boinenenue, ounctka u aHanu3 npoaykra. CHHTE3bl BEIIECTB pa3JIMUHBIX KJIACCOB OPraHUYECKHX
coeauHeHuil. [IpoBeieHE SKCIIEPUMEHTATIbHBIX METO0OB UCCIECIOBAHMS PEAKIIU.

[IpoBeaenue peakiuii, IPOTEKAOMINX 10 MEXaHU3MaM:

- HYKJICO(DHIILHOTO 3aMEIIeHHS — CHHTE3 TaJloreHAIKaHOB;

- HYKJI€O(UIBHOTO MPHUCOSANHEHUS — CUHTE3 CIOXKHBIX >(PHUPOB KapOOHOBBIX KHCIOT, aMHUIOB
KapOOHOBBIX KUCIIOT, a30TCOJIEP>KAIINX aJIbJICTHIOB U KETOHOB;

- 2NEKTPOYUIBLHOTO 3aMelIeHUsI B apOMAaTHUECKOM PAIY — PeaKIMH HUTPOBaHUs, OpPOMHpOBaHMUS,
Cynb(hUpOBaHHUS;

- peakuii JMa30TUPOBAHUS U a30COUYCTAHUS;

- peakiuii oKuciaeHus (CHHTE3 aleToHa, 1,4-6eH30XuHOHa, OEH30MHON KHUCIOTHI) U BOCCTAHOBJICHUSI.

4 O0beM yueOHOH TUCUMIIINHBI.

. O0beM TMCUMTINHBI
Buj yueGHoii padoThl
3E | Akaa. 4. | AcTp.u.

OO01mas TPY10€eMKOCTh THCIHUTLTHHBI 5 180 135
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS: 0,89 32 24
Jlexnn - - -
[IpakTuueckue 3anstus (I113) - - -
Jlaboparopusie padots (JIP) 0,89 32 24
CamocrosiTesibHas padora 411 148 111
KonrtaktHas camocrositenbHast pabora 02 015
(AmmK uz VII ons 3au [ 3au ¢ oy.) 411 : :
CamocTosTenbHOE U3ydYeHHUE pa3esioB JUCUUIUIUHEL (wiu Opyeue 6uobl ' 1478 110 85
CamocmosmenbHol pabomoi) ' '
Buja utoroBoro KOHTpoOJIs: 3auéTr
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AHHOTanus padoyeil MporpaMMbl IUCIUTIIAHbBI
«MHCTpYMEHTaIbHbIE METOABI PU3NKO-XMMHYECKOI0 AHAIHU32 B TEXHOJOTHH YIEKTPOXHMHYECKHX
NPOU3BOACTB)

1 Heap nucuummMHbl — npuoOpereHre oOyYaroUIMMUCSA 3HAHUM M KOMIETEHUUI MO OCHOBHBIM
IpyInIaM HHCTPYMEHTAIBHBIX (PU3MKO-XUMUYECKUX U (pusmueckux meronoB aHanmza (MUMXA), naubonee
IIMPOKO MPUMEHSIEMBIX B IPOMBILIUIEHHOCTH U UCCIIEI0BATEIbCKON padoTe.

2 B pe3yabTare H3y4yeHHs TUCHMILIUHBI 00yYaIOLIUIACS 10JI7KeH:

Obnadamye cleayOUMI KOMIIETCHIUAMU U HHAMKATOPAMH UX JTOCTUKEHUS:

VYK-1.3; I1K-2.1; I1K-2.2; [1K-2.3

3uams:

— TeOpeTUYeCKre OCHOBBI MeTOA0B IMXA;
- mporecchl HOPMUPOBAHUS AHATUTHIECKOTO CUTHAJIA B pa3audyHbix UTMXA;
— paccMOTpEHHE IPUHIIMIIOB U3MEPEHHM B CTAaHAAPTHBIX IPUOOpaAXx;
— ocHoBbI MeTposoruu IMXA B coorBercTBuu ¢ pekomennanusamu NIOITAK;

Ymems:

e IPUMEHATh NMPHOOPETEHHbIE NMPAKTUYECKHE HABBIKM B MPO(ECCHOHATBHON AEATENbHOCTH IS
pElIeHUs] KOHKPETHBIX aHATUTUYECKUX 3a/1ay;
e IIPOBOJUTH OOOCHOBaHHBIM BBIOOp METOJ]a aHAIM3a C YUYETOM Iiefieil 1 0COOEHHOCTE! JAaHHOU

IIPAKTUYECKOH 3a7a4u;

e IPOBOJUTH PACYETHl HA OCHOBE IIPOBEJCHHBIX HCCIIEIOBAaHUM;
e IIPOBOAMTH METPOJIOTMUYECKYIO OLIEHKY PE3YJIbTaTOB KOJIMYECTBEHHOI'O XMMHUECKOI0 aHAJIN3a

Braoemy:

e OCHOBaMH METPOJIOTUYECKOU OLICHKHU PE3yJIbTaTOB KOJINYECTBEHHOIO XUMHUYECKOI0 aHAIN3a;
e IIpUEMaMU UHTEPIIPETALNU PE3YJIbTATOB aHAIN3a HA OCHOBE KBAJTMMETPUUYECKUX OLICHOK;
e METOJOJOTHEed WHCTPYMEHTAIbHBIX H  (PHU3UKO-XMMHUYECKHX METOJIOB  aHalu3a, IIUPOKO

HCIMOJIB3YEMBIX B COBPEMEHHON aHAIIMTUYECKON MTPAKTUKE

3 KpaTkoe coaepsxaHue JUCHHUIIIHHBI

Pa3zoen 1. CniexTpalibHble METO/IbI aHATTN3a

Obmas xapakrepuctuka ®XMA. OcCHOBHbIE UCTOYHMKHM MOTPELIHOCTEH pe3ylbTaToB aHajiu3a U
cnocobbl ux oueHku. OleHka mpenena oOHapyKeHus ¢ ucnosb3oBaHueM (opmynsl Kaifzepa u
CTaHJapTHOI'O OTKJIOHEHMsI MUHUMAabHOro aerekrupyeMmoro curHana no MIOITAK. Jluneinslii nuanazoH
onpezenseMblx KoHUeHTpauui. CrangapTHele 00pa3bl coctaBa. OCHOBHbBIE aHATUTUKOMETPOJIOIHMYECKHE
XapaKTEepPUCTUKH METOJ0B W pPe3y/lbTaTOB aHajiu3a, CIOCOOBI HUX OLEHKU: Hpeaen oOHapy>KeHHs,
KOA((UIMEHT YyBCTBUTEIIBHOCTH, IPAaHULbl JMANa30HOB OMNPEIENSIEMbIX COAEPKAHUM, CEIEeKTHUBHOCTb,
NPEUU3NOHHOCTh,  MPABMJIBHOCTh,  JKCIPECCHOCTb.  Meromabl  mpoboorOopa,  pa3geneHus U
KOHIEHTPUPOBAHNUS BEIIECTB.

Mertononoruss DXMA. Ilpuembl KOJIMYECTBEHHBIX H3MEpeHMH (METOJ TIpaayHpOBOYHOM
3aBUCHUMOCTH,. BHEIIIHETO U BHYTPEHHETO CTaHAapTa, METO 100aBOK). AHAIUTHUECKUE U METPOJIOTHYECKHE
XapaKTEePUCTUKH PAa3JIMYHbIX HHCTPYMEHTAIbHbIX MeTo/l0B. IloHATHE 00 aTTecTOBaHHOW METOMUKE.
[TpoGnems BeIOOpa MeTona ananu3a. O6o6menHsie ceefaenus o TOCT P MCO 5725 (2002).

OO0mrast XapakTepUCTHUKA CIIEKTPaJIbHBIX METO/10B aHan3a. Knaccudukanus cnekTpaibHBIX METOJIOB
aHanuza. [lomyuyeHue XMMUKO-aHAIUTHYECKOW HH(POpPMAIMM IMPH B3aUMOJCHCTBUU 3JIEKTPOMArHUTHOTO
U3JY4YEHHUSI C BEIIECTBOM. ATOMHAas M MOJEKYJSpHas CIEKTPOCKONMs. AOCOpOIMOHHBIE U YMHUCCHOHHBIE
METO/Ibl aHAJIH3A.

ATOMHO-?MHCCHOHHBIM CHEKTPAJIBHBIM aHanu3. TeopeTHueckre OCHOBBI aTOMHO-DMHCCHOHHOTO
CHEKTpaJIbHOTO  aHanu3a. VcTouyHukM BO30yXIeHusi crnekTpoB. KauecTBeHHass XapaKTepuCTHKa
AQHAJTUTUYECKOTO CUTHANA. IHTEHCUBHOCTh CIEKTPAJIbHBIX JIMHUI KaK Mepa Co/IepKaHus dJIEMEHTa B Ipooe.
@DakTophl, BIUAIOINIMNE Ha MHTEHCUBHOCTH CHEKTPaJbHBIX JUHHUI. CrekTpalibHble TpUOOpPbI M CHOCOOBI
pEeTUCTpallMK CIEKTpa. paclIM(poBKa SMHUCCHOHHBIX CHEKTPOB M HJACHTHU(HKAIMA 3JIEMEHTOB IO UX
CHEeKTpaM. ATOMHO-3MHCCHOHHBIN aHaIW3 C MHAYKTHBHO CBSI3aHHOMW IU1a3MOM. KosimuecTBEHHBIN aHaIM3.
ATOMHO-?MHCCHOHHAsE (OTOMETpPHUS TUIaMEeHH. | a30BbIE MIaMeHa KakK BHJIbI HU3KOTEMIIEPAaTypHOH IJIa3MBl.
brok-cxema nmmamenHoro goromerpa. Bo3aMokHOCTH MeTO1a U €T0 OrpaHuyYeHUs. AHUOHHBIM U KaTHOHHBIN
s dextsr. ObMaCTH MPUMEHEHUS.
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ATOMHO-abcopOIMOHHast crieKTpomeTpus. OOmias XapakTepuCcTUKa METoAa W aHATUTHYECKOTO
curHaia. [lorjomieHne >I€KTPOMArHUTHOTO M3JIy4eHHsl CBOOOJHBIMM aToMaMmM. biok-cxema mnpubopa.
Hctounuku MoHOXpomatudeckoro usiaydeHus. CriocoObl aromuszanuu npoosl. CpaBHEHHE aHATTUTHYECKUX
XapaKTEepUCTUK METOJI0B aTOMHOM abCcOpOLMK U aTOMHOM SMUCCHUH.

AHanuThueckas — MOJEKYyJspHas  CHEKTpOcKonus.  MeToabl  ONTUYECKOM  MOJEKYJIAPHOU
CIEKTPOCKONUHU. XapaKTEPUCTUKA aHAIIMTUYECKOro curHaia. [loriomenne 3JeKTpOMarHuTHOTO U3I1y4YECHHUS
MOJIEKYJIaMH. DJICKTPOHHBIE MEePEXOAbl U CIIEKTPHI MOTJIONICHHs MoJieKyll. 3akoH byrepa-Jlambepra-bepa.
Mousipabiii - ko3 dunuernt mnoriaomeHus. CrnekTpopoToOMEeTpudecKuii W (HOTOMETPUUYECKHM  aHaJIu3.
OnTumu3zanus ycjIOBHHM aHaTUTHUECKHUX omnpeaencHuii. OTKIOHeHHs OT 3akoHa byrepa-Jlambepta-bepa.
Anmnapatypa a8 cnekTpo- U (oromeTpuueckux u3MepeHuil. TOYHOCTH pe3ynbTaToB (OTOMETPUUYECKUX
onpenenenuil. luddepennnansuas poromerpus. MeToIbl CIEKTPOPOTOMETPUYECKOTO TUTPOBAHUSI.

Onyopumerpudeckuit  aHanus. [lpupoma  aHAIMTUYECKOro  cuUTHaa  (IIYOPECHEHIUU |
¢dochopecuenuu. KBaHTOBBIH M SHepreTM4eckuil BbIXOAbl. PaKTOpBI, BIUSIOIIMNE HAa HWHTEHCUBHOCTh
¢ayopecuennmu. TemneparypHoe U KOHIEHTPAIIMOHHOE TyIIeHHE (DIyOopeceHInH. 3epKajabHasi CHMMETPUS
CIIEKTPOB IOIJIOIIEHUS U UcllyckaHus (mpasuiio JleBmmHa). 3akoH BaBunosa. Cxema (iyopumMeTpudeckux
u3MepeHuii. BpiOop mEepBHYHOrO W BTOPUYHOTO CBETOPMIBTPOB. ['paaynpoBoUHas 3aBUCUMOCTh U
KOJIMYECTBEHHBIN aHAJIN3.

Typbunumerpuueckuii 1 HeenoMeTpUYeCKUi MeTonabl aHanu3a. PaccesHue cBera IUCIEPCHBIMU
cuctemMamu. CBsA3b ONTHYECKOH IUIOTHOCTH JHCIEPCHOM CUCTEMBI C KOHLEHTpALUed OIpeNessseMOro
BemecTBa. Koaddumuent MmyrHocTr cuctembl. TeopeTHueckue OCHOBBI TypOUIUMETpHH U He(DeToMeTpHu.
VpaBuenue Poanes. CpaBHuTenpHas XapaKTEpPUCTHKA AHAIUTUYECKUX CHUTHAIOB B TYypOMIUMETPUH U
Hedenomerpun. TpeOoBaHuUs, IPEABABISIEMbIC K UCTIOIB3yEMbIM aHATUTHYECKUM PEAKIIHSIM.

Paszoen 2. DnekTpoxuMHUYECKHE METO/IbI aHAIN3a

OOmast XapakTepHCTUKA JJIEKTPOXMMHUYECKHX METOAOB aHalM3a W WX KIACCH(HKAIIUS.
Knaccugukarus 351eKTpogoB B 2JIEKTPOXUMUYECKUX MeToAax aHaiu3a. [lonspusyemble U HENoOIspU3yeMble
3JIeKTpoibl. Vcronb3yeMble XUMUUECKHUE U AJIEKTPOXUMUYECKUE PEAKIMK, TPeOOBaHUS, PEAbIBISIEMbIE K
3TUM peakuusiM. Bozmoxxknoctn DXMA.

Kongykromerpus M KOHIyKTOMETpHuecKoe TuTpoBaHue. OOmas XxapakTepucTHKa METoja.
AHaJIUTHYECKUN CUTHAJ B KOHJIYKTOMETPHH. Y ElIbHAs U DKBUBAJIECHTHAs JIEKTPONPOBOJAHOCTh PACTBOPOB
anekTponutoB. [loaBmkHOCTH MOHOB. IIpsiMas KOHIYKTOMETPUS U KOHAYKTOMETPUYECKOE THUTPOBAHHE.
Kpusbie TuTpoBaHusa. @axkTopsl, BIMSIOIIME Ha BUJ KpHUBBIX TUTpoBaHMA. [IpuHIMIManbHas cxema
YCTAaHOBKM JJIi KOHJIYKTOMETPUUYECKHUX H3MEPEHHH, HCIOIb3yeMble 3JIEKTpoJbl. Bo3MokHOCTH MeToxa.
[Tpumeps! onpenenenuii. BeicokogacToTHOE TUTpOBaHUE. Bo3MOKHOCTH METOA.

[ToTreHOMeTpUS ¥ MOTEHIMOMETPUYECKOE TUTPOBaHUE. VIHAUKATOPHBIE 3JIEKTPOJIbI U AIEKTPOAbI
cpaBHeHHs. IloTeHuman »nexkTpoja Kak aHanuTHYecKkud curHain. Honomerpus. JloHHaHOBCKMH U
b dy3noHHbIl oteHManbl. Kinaccuukanys HOHOCETEKTUBHBIX AJIEKTPOI0B. Y paBHeHue Hukonbckoro-
OlizeHMaHa. MeToapl KOJMWYECTBEHHBIX ONPENCIIEHUH M yCIOBUS MX HpuMeHeHusd. Ilpsamas
noteHuuomerpusi (pH-merpus, noHomerpusi). BoamoxHoctu merona. Meroasl tutpoBaHus. OOpaboTka
KPUBBIX IOTEHIMOMETPUUECKOTO TUTPOBAHHUS.

Boasramnepomerpuueckue meroabl aHanuza. Kiaccuueckas nossiporpadus. [lonspo-rpaMmel.
WNntepnperanus noasporpaMM. OCTaTOYHBIH M KOHJIEHCATOPHBIA TOKH. YpaBHEHHE MOJIApOrpaduuecKoit
BonHbl  ['efipoBckoro-MnpkoBuua. IloTeHnman MOMYBOJHBI KAk  KAaueCTBEHHAas  XapaKTEPUCTHKA
aHAJIUTHUYECKOTro cUTHana. BeiOop u Ha3HaueHue nosnsiporpaduueckoro ona. [Ipenensuplii qudy3noHHbIH
TOK KaK KOJIMYECTBEHHAs XapaKTEepPUCTHKA AaHAIUTUYECKOTO CUTHaja. AMIEPOMETPUYECKOE THUTPOBAHUE.
OOmast xapakTepucCTHKa MeETOJa W AaHAIMTUYECKOTO CUTHaja. BpIOop yClIOBHI ammepoMeTpuyecKHX
n3MepeHnil. [IpuHnunuaneHas cxema aMmrepomMeTpudeckoro tTutpoBanus. Kpuseie TutpoBanus. [Ipnmepst
IIPAKTUYECKOT0 UCIIOJIb30BAaHUSA METOAA.

Kynonomerpuueckuii MeTos aHanusa

Knaccugukarus MeTooB KylToHOMeTpuH. Koln4ecTBO 3ieKTpuyecTBa Kak aHaIUTUYECKUNA CUTHAI.
[Ipsimast  KyJlOHOMETpUST M KYyJIOHOMETpHYECKOe TUTpoBaHMe. PacueT KojuuecTBa 3JIEKTPUUECTBA,
3aTpayeHHOT0 Ha DJEKTPOXMMHUYECKYI0 peakiuio. KyrnoHomerpuueckoe TUTpoBaHue. Bpibop TOKa
anekTponusa. [IpuHIMIUanbHas cxema yCTaHOBKM Ji KyJIOHOMETpHueckoro tutrpoBanus. [IpakTuueckoe
OpUMEHEHHe MeToJa. OJEeKTporpaBUMeTpuuecKuil aHanu3. OOmas XapakTepucTHKa MeToja u
AQHAJIMTHYECKOTO CUTHAJIA.
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Pa3zoen 3. Xpomarorpapudeckue METOIbI

Oo6mas XapaKTepUCTHKA Xpomarorpadudeckux METOJI0B. Teopernueckue OCHOBBI
XpoMmarorpaguieckux MeToJoB. XpomaTtorpamma. Ilapamerpsl ynepkuBanus. KadecTBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTHKH AaHAIMTHYECKOTO CUTHala B KOJOHOYHOW Xpomartorpaduu. Pusmko-
XUMHYECKHE OCHOBBI Xpomartorpadudeckoro mnpouecca. Knaccudukanuss MeToqoB Xpomarorpaduu 1o
arperaTHOMy COCTOSTHHIO (Da3, 1Mo MeXaHu3My paslesieHus U crnocody odopmienus mnpouecca. CTemneHb
paszeneHuss U Kputepuil cenekTuBHOCTU. Kputepuil pasznenenHusa. OnTtumMusanus NpOLECCOB pa3/iesieHUs
cmeceii BemiectB. Koadduuuent pacnpenenenus. OcHoBHOE ypaBHeHUEe Xxpomartorpaduu. Cs3b (GOpMbI
BBIXOJIHOM KPUBOM C M30TEPMOM pacrpeziesieHus: B KOJJOHOYHOU Xpomartorpaduu. Beicora, sxkBUBaneHTHas
TeopeTndyeckoi Tapenke. Kunernyeckas teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

["azoxkuakoctHas xpomarorpadusi. OOmias XxapakTepucTHka Merojaa. l[IpuHuunuanbHas cxema
ra3oBoro xpomarorpacga. YCTpoHCTBO U Ha3HaYCHHUE y31I0B XpoMartorpada. TpeboBaHus, MpeabsIBIsIEMbIe K
HEMOABMKHOW W moJBWXKHOW ¢azam. JlerekToppl. Meroasl uACHTU(UKAIMKA BEIISCTB B TIa30BOHU
xpomarorpaduu. Mnentudukanys KOMIOHEHTOB pa3leNIeMBbIX CMECEH C TMOMOLIbIO JIOTapH(PMHUUECKHX
UHJCKCOB ynepkuBaHus. CrocoObl KOJIMYECTBEHHOTrO aHanu3a. [Ipumepbl MpakTH4eCKOro HCIOIb30BaHUS
ra3oBoii xpomarorpaduu.

Kunkoctnas  xpomatorpadus. Knaccudukanus  METOJOB  KUIAKOCTHOM  Xpomarorpadumu.
OcoOennoctu BOXX. [IpunnunuaneHas cxema *HUAKOCTHOTO Xxpomarorpada. Tumnsl gerekropos B BOXX.
Kunkoctnoaacopbunonnas BOXKX. HopmanbHo-(a3oBeiii 1 oOpaiieHo-(ha30BbIii BapUaHThI: COPOEHTHI,
QNIIOEHTHI, pa3jessgeMble BemiecTBa. YpaBHeHue Hokca. MeTtoasl uIASHTHU(QUKAIUMU BEIIECTB U
KojaudyecTBeHHoro aHainu3za B BOXX. Ilpumepsl  mpakTuueckoro  ucnosb3zoBaHus  BOXKX.
PacnipenenurensHas Oymaxhass xpomartorpadus. KauecTBeHHas W KOJIMYECTBEHHAs] XapaKTEPUCTUKU
aHanutuyeckoro curHana. O6nacth npumeHeHus. [enb-xpomatorpadus. [loaBrkHas W HeMOABMKHAsS
¢da3zpl. OOmiee ypaBHEHHE, OIMCBHIBAIOIIEE IIpoLEcC Teidb-XpoMarorpapuu. Bo3moxHOCTH —Temb-
xpomatorpaduu. Ilpumepsl mpakTuueckoro ucmosb3oBanus. MIoHOOOMEHHass M HOHHas XpomaTorpadus.
TpeOoBanusi, mNpeabABIsIEMbIE K peaknusiM HOHHOro oOmeHa. (OCOOCHHOCTH  MOHOOOMEHHOMU
xpomatorpaduu. Koncranra monHoro obmena. M3orepmbl nmoHHOro oOmeHa. KaTHMOHUTHI U aHMOHUTHI.
Koaddunment cenextuBHocTH. MonHHas xpomatorpadus. brok-cxema woHHOTO xpomarorpada.
Pa3znensronye u KOMIIEHCAIIMOHHBIE KOJIOHKU. AHAJTUTHYECKHE BO3MOKHOCTH METOAA.

ABTOMAaTHYECKMI ¥ aBTOMATH3WPOBAHHBIM aHanmu3. [lpyrue wetonasl aHanmuza. JluckperHbie
aBToMatuyeckue aHanuzatopel. [lpuHuun geiictBus. HenmpepbiBHBIM NPOTOYHBINA aHAIM3 W MPOTOYHO-
WHXXEKIIMOHHBIN aHanu3. [loHstue o0 aHamuTHyeckoil macc-crekrpomerpuu. CymHOCTh MeToAa. AHaIN3
OpPraHMYECKUX BEILECTB. DIIEMEHTHBIN aHAJIU3.

4 O0beM yueOHOM TMCUMILTHHBI

. O0beM 1MCHMIIIMHBI
Bup yueoHoii paGoTbl

3E | Akaa. 4. | AcTp.u.
OO0masi Tpy10€eMKOCTb TMCUMILIUHBI 3 108 81
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHITHS: 1,34 48,4 36,3
Jlexkun 0,45 16 12
[Tpaktnueckue 3anstus (I13) - - -
JIaGopartopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,66 59,6 447
KonTakTHas camocrositensHas paboTa

1,66
CamocrosTenbHOE U3yUeHNE PA3CIIOB TUCITUTIITUHBI 59,6 447
Bua uTOoroBoro KOHTpOJIA: 3adeT ¢ OEHKOMH
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AHHOTanus padoyeii MPOorpaMMbl M CUUILTAHBI
«MartepuaJioBeJeHEe U 3aIIIUTA OT KOPPO3HI»

1. Henp quCHUIIMHBI — IPUOOpPETEHUE CTYACHTAMH 3HAHUH, IO3BOJISAIOLIMX OLIEHUBAThH ITOBEJCHUE
MaTe€pUaJIOB B YCIOBHUSAX OHKCIUIyaTallMM, JJIsl CaMOCTOATEIBHOIO PEIIEHUS BOIPOCOB, CBS3aHHBIX C
BbIOOPOM MaTepuanoB 000pyA0BaHUs FNEKTPOXUMHUYECKUX ITPOU3BOJICTB.

2. B pe3yabTaTte H3y4eHHs JUCHHUIJIMHBI 00yYAIOIIHIICH T0I2KeH:

Obnadamys CleAyIOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

VK-2.2; VK-2.4; YK-2.10; I1IK-2.1; [1K-2.2; I1K-2.3.

3namu:

- KJaccu(UKaIuio, CTPYKTYpY, COCTaB U CBOICTBA MaTepHAaJIOB M MOKPBITHIA, UCIIONB3yeMbIX, B
YaCTHOCTH, B TEXHOJIOTHAX IEKTPOXHUMUYECKHUX TPOU3BOJICTB;

- METOJIbI IOJIYYEHUSI METANINYECKNX, HEMETAJUIMYECKUX U KOMITO3UIIMOHHBIX TOKPBITHIA;

- METObI (PU3UKO-XUMUYECKOIO BO3/ICHCTBHUS HA MaTepPHAJl C 1I€JIbIO MOBBIIIEHUS €r0 KOPPO3UOHHON
CTOMKOCTH;

- MapKHUpPOBKY MaTe€pHaJIOB, UCHOIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHUAX IEKTPOXUMUIECKUX
NPOU3BO/ICTB, 10 POCCUMCKUM CTaHJ1apTaMm;

- OCHOBHBIE KOHCTPYKIIMOHHBIE U ()YHKIIMOHATIbHBIC MaTEpUabl, IPUMEHIEMbIE B XUMHUYECKON
TEXHOJIOTMM U XUMUYECKOM aIapaToCTPOCHUH;

Ymems:

- panMoHaNBPHO MOA00PaTh KOHCTPYKLIMOHHBIM MaTepuall i AJIEKTPOXMMHUYECKOTO Ipolecca C
Y4€TOM METOJIOB 3aIIMTHI OT BO3MOXHOTO BO3JCHCTBHS TEXHOJOTHYECKOW CpPEIbl, pecypcocOepekeHus u
3alIUThI OKPYKAIOUIEH CPEbI.

Braoemy:

- METOJaMH OIIpe/IeJIeHHs] CBOMCTB MAaTEpHAJIOB U MOKPBITUN, UCIIOIB3YEMbIX, B YACTHOCTH, B
TCXHOJIOTHUAX JJICKTPOXUMHNYICCKUX IMPOU3BOACTB;

- JJaHHBIMH JUIS  TPUHATHS ~ KOHKPETHBIX  TEXHHUYECKUX  pELIeHUH Tpu  pa3paboTke
3JIEKTPOXUMHYECKUX TEXHOJIOTHM.

3. Kparkoe coaep:xkaHue JUCHUILIUHBI

Pa3zoen 1. Beeoenue. Quzuxo-xumuyeckue 0CHOBbI MAMEPUATIOBEOCHUS

MarepuanoBeeHle Kak Hayka: II€JIM, 33/Jlaud W 3Ha4YeHHe IucuuIuiuHbl. OOmue TpeboBaHUs,
IpeIbABIAEMBIE K MaTepHallaM B 3aBUCUMOCTH OT YCJIOBHM DKCIUTyaTalluu. Pa3BuTre Hayku 0 MaTepuaax.
Posib pycckux y4eHbIX B pa3BUTUM HayKu. JloCTHKeHHs B 00JaCTH CO3/1aHUSI HOBBIX MAaTEpUAIOB, TEXHUKO-
SKOHOMMYEecKass J(P(EeKTUBHOCTh HMX MPUMEHEHHUs. 3HadeHHEe MaTepuajoB B Pa3BUTUU XHMMHKO-
TEXHOJIOTHYECKUX MTPOLIECCOB U 0OECTIEYeHNN UX O€30MaCHOCTH.

OcHOBHBIE MOHATHS O CTPOCHHM, CTPYKType W CBOMCTBaX MaTepuaioB. MeToabl H3Yy4YeHHs
CTPYKTYpPBI M CBOMCTB MaTE€pPHAJIOB.

Crpoenue matepuanaoB. OCHOBHbBIE THIIBI KPUCTAIUIMUECKUX peuleTok. Kiaccudukanus KpucTaiios
0 THUMNaM CBS3U. AHM30TpONMs CBOMCTB KpucTamioB. CTpoeHHE peaJbHBIX KpPUCTALIOB. JledekTs
peaIbHBIX KPUCTAJUIOB M MX BIMSHME Ha CBOWCTBA METAUIOB U crjaBoB. CBoOICTBa IHCIOKAIM.
JuarpamMmma  «IJIOTHOCTh  Je(EKTOB-IPOYHOCTh».  Kpucramnusanmms  MeTasioB U CILJIABOB.
CamonpousBosibHas Kpuctaumszanus. HecamonpounsBonbHas KpucTamunzanus. AMOpQHBIE MaTepuabl.
AmioTponu4ecKue NpeBpaleHusl METAIIIOB.

CpoiictBa MatepuanoB. Ilokazarenu cBoiictB. Knaccuduxamus cBoiictB. MexaHuueckue,
busnyeckne, XMMHUYECKUE, SKCIUTyaTalluOHHbIE M TEXHOJOTMYecKHe cBoiicTBa MaTepuaios. [lokazarenu
MEXaHUYECKUX CBOMCTB, ONpejessieMble NPH CTaTUYECKUX HMCIIBITAHUSAX HA pacTsDKeHUEe W u3rud. Metoabl
onpejeneHuss TBepAOCTH MaTepuanoB. [lokazarenm MeXaHHYECKHX CBOMCTB, ONpeneNseMble Mpu
JTUHAMUYECKUX U HUKJIMYECKUX UCTIBITAHUSX.

OcHOBBI TeopuH CIIaBoOB. J{narpammel cocTosiHUS ciiaBoB. TepMuHsbl U onpeaeneHus. uarpammsl
— «cocTaB-cBOMCTBO». Pa30BbIil COCTaB CIUIABOB. 3aBHUCHMOCTb MEKJy CBOWCTBAMHU CIUIABOB U THUIIOM
nuarpammsl cocrosinus. [Ipasuno H.C. Kypnakosa.

Pa3zoen 2. Memannuuecxkue mamepuanot
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Kene3o u cnnasBel Ha ero ocHoBe. Ctanu u uyryHsl. JKenezoyriepoaucteie criaBbl. CTPYKTYpBI
CIUIABOB JKeJIe30-yIIepo. JmarpaMMbl cOCTOSIHUS XkKee30-1eMeHTUT. KoMnoHeHTs!, (a3bl 1 CTPyKTYpHBbIE
COCTABJISAOLIME CTANICH U OENBIX YyTyHOB.

KOHCTpyKIIMOHHBIE ~METAJNIMYECKHE MaTepuasbl. YTJIEPOAUCTBIE U  JIETMPOBaHHBIE CTaJIH.
Knaccugukanus craneif, omnpeaereHue MOHATHS KayecTBa cTajuu (TpeOoOBaHMS K KauecTBY). Bausnue
yIJIepo/ia U MOCTOSIHHBIX (TEXHOJIOIMYECKUX) IIPUMECEl Ha KaueCTBO CTajd, METO/Ibl YIYUILIEHUSI KauecTBa
cTany (TMOBBIIEHUE €€ KOHCTPYKIMOHHOM HPOYHOCTH). BiMsHUE JNEerupyromux 3JeMEHTOB Ha CBONCTBa
cramu. KoHcTpykimoHnHbsle crand. HWHCTpyMmMeHTanbHble crainn. Kiaccuukanus yriepoaucTeix U
JIETUPOBAHHBIX CcTajed. MapkupoBka ctajgeit UyryHsl U TBepjible cruiaBbl. CBOMCTBA M Ha3HAYEHUE YYTYHA.
[Mpouecc rpadurmzammu. YyryHel cepbie, Oenble, KOBKHE, BBICOKOIPOYHBIC, WX CBOKMCTBa, 00JIACTh
IIPUMEHEHHUs1, MapKUPOBKA.

Tepmuueckass o0pabotka. Teopust M NMpakTUKa TEPMUYECKOH M XMMHUKO-TEPMHUECKOW 0OpabOTKH
METAJJIOB U cIiaBoB. [Ipupona, MexaHus3M M yCIIOBUS NPOTEKaHUS CTPYKTYPHBIX IIPEBPALICHHUN B CTaJH.
Bunsr repmuueckoit 06paboTku cranu: omkur | u Il poga, mONHBIA ¥ HENOJMHBIN OTXKUT, HOpPMAJIU3ALKS,
3aKajKa, OTIYCK. 3aKaJMBaeMOCTb U IPOKaIMBAEMOCTh cTajeil. BiusHue tepmuyeckoil oOpabOTKM Ha
MEXaHHYECKUEe CBOMCTBAa cranu. DPU3MUYECKHE OCHOBBI XMMHUKO-TEpMUYECKOW o0padotku. duddy3snonnoe
HACBIILIEHUE IOBEPXHOCTH CTaJd HeMeTaulaMM. Buisl M crmocoObl IeMEHTaluu. A30THMPOBAHUE CTaH.
Huddysnonnas meraumzanus. IoHHAsS XUMHUKO-TepMHUYecKast 00padoTka.

[[BeTHBIE MeTaJUIBI M CIUIaBbI Ha MX ocHOBe. OOIias XapakTepUCTHKA M KiacCU(UKaLUs METHBIX
cruiaBoB. JlatyHu, OpoH3bI, MeIHO-HUKENEBbIe CIutaBbl. OOmas XapakTepUCTHKA aJIOMHHHUEBBIX CILJIABOB.
Jedopmupyemble allOMUHUEBBIC CIUIABbl, JIMTCHHbIC aTOMUHMEBbIE CIUIaBbl. OOINas XapakTepUCTHKa
MarHueBbIX CIUIaBOB. JledopmupyeMbie MarHueBble CIUIaBbL. JIMTEHHBIE MarHuWeBbI€ CIUIaBBl. TUTaH U
CIUIaBbl HAa OCHOBE THUTaHA. BiusHuUE JErMpyrOlUX 3JE€MEHTOB HAa CTPYKTYPY M CBOWCTBA THUTAaHOBBIX
CIUIaBOB. bepuiunii U CIIJIaBbI HA €10 OCHOBE. TyromiaBkue METaIlIbl U CIUIaBbl HA UX OCHOBE.

[TopouikoBble MeTaJUIMYECKHE MaTepralibl. Marepuaibsl ¢ 0COOBIMU AJIEKTPUYECKHMMH CBOMCTBAMM.

Pasoen 3. Ocnoswi koppozuu memannos. [lpunyunst u memoosvl 3auumsi om KOppo3uUU

OcHOBHBIE IPUYMHBI KOppo3uu MeTamoB. [lokazatenu kopposuu. Kiaccudukanus Koppo3HOHHBIX
npoueccoB. XuMHuueckas Kopposus. ['azoBas kopposus. Koppos3ust B KUAKOCTAX — HEDJIEKTPOIUTAX.
OnekTpoxumuueckass koppos3us. KuHetnka nsnekrpoxumudeckod koppo3uu. Kopposus wmetamioB B
YCIOBUSAX TEXHOJOTHUYECKHUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[IpyHIMIBI W METOABI 3alUTBI OT KOppo3uH. KoOppo3HMOHHOCTOMKME METaUNIMYECKUE U
HEMETAJUIMYECKUe Marephayibl. MeTonabl 3aluThl MallMH M anmnapaToB XWMUYECKUX IMPOU3BOJACTB OT
Koppo3uu. MTHruOouTopsl KOppo3un. DNEKTPOXUMUYECKas 3alIUTa. 3allUTHbIE TOKPBITHUS.

Paszoen 4. Hememannuueckue mamepuainvl

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHu. CTpOoeHHE M CBOMCTBA IOJIUMEPOB.
TepMopeakTuBHBIE M TepMOIUIACTUYHBbIE mNoJauMepbl. CTpoeHne u cBoiicTBa miactMmacc. OCHOBHbIE
Pa3HOBUAHOCTH IIPOMBIIIIEHHBIX ITOJIMMEPOB U IJIACTMACC. ['a30HanOIHEHHBIE TUIACTMACCHI.

OCOOeHHOCTH CTpOEHHUS, CBOICTBa pE3MHOBBIX MarepuanoB. Pe3uHbl o0miero HasHaveHus,
crielManbHble Pe3UHbl U 00J1aCTH UX IPUMEHEHUS.

Jlakokpacounsie Matepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, taku, rpyHTOBKa, IITIATIEBKA.

Kepamuueckne marepuanbl. KOHCTpYKIIMOHHAs, MHCTPYMEHTaJbHAas M TEXHUYECKAs KEpPAMUKA.
Heoprannueckoe crexno. Kimaccudukamms cTekon mo HazHadyeHUIo U 00J1acTh MpuMeHeHus. CUTaJUTBL.
I'padput. Acbect. CBoiicTBa U 00JIACTH TPUMEHEHHS.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPUAJIbI.

AHTU(GPUKIMOHHBIE METAJUNINYECKUE U HEMETAIIIMUYECKHE MaTepUallbl.

Komnosunmonnsie Matepuansl (KM). OOmas XapakTepucTHKa KOMIO3UIIMOHHBIX MAaTepHaIoB.
HucnepcHo-ynpouennsie KM, cnoucteie KM, BosnokHucteie KM. KoMmMnosunuoHHblE Marepualbl Ha
MeTaJlTM4eckoi U Hemetauinueckoil ocHoBe. CAIl (crieueHHbIe alOMUHUEBbIE TOPOIIKH). APMUPOBAaHHBIE
NOoJIMMEpHBbIE MaTepuaibl. Kepamuueckne KOMIIO3MIIMOHHBIE MaTepHaibl. YTJIEPOJHbIE KOMIIO3ULIMOHHbIE
MaTepuabl.

[ToHATHS 0 HAHOTEXHOJIOTUSIX, HAHOMATEpUaaXx.

Pasoen 5. Dxonomuuecku 060cHo8aHHbIlL 8b100P MAMEPUATIO8

Bb100p KOHCTPYKIIMOHHBIX MAaTEpUaioB JUIi KOHKPETHOTO TEXHOJOIMYEecKOoro Imporecca. Bribop
MaTepuaioB Jjsi 000OpyIOBaHUS AIEKTPOXUMUYECKUX MpOoM3BOACTB. Kpurepuu u anroputM BbIOOpa
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KOHCTPYKIIMOHHBIX MAaT€pUAIOB. JKOJOTUUECKHE U SKOHOMUYECKHE ACTIEKThl MAaTEPUAIOBEICHUS U 3aIIUThI
MaTepHaoB OT KOPPO3HUHU.

4, O0beM yueOHOMH JUCITUIJIMHBI

OO0BbeM TUCIHUILTUHBI
Bunsl yueOHOI paboThI
E || Axan. u. | Actp.H.

OO0mas Tpy10eMKOCTh JUCIHUIIJIMHBI 10 y4eOHOMY IJIaHy | 3 108 81
KonTakTHas padota - ayiuTOpHbIE 3aHATHS: 0,9 32 24
Jlexmuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 o7
KoHrtakTHas camocTosTenbHas pabora 51 0,2 0,15
CamocTosTenbHOE U3yYeHNUE PA3CIIOB JTUCIUATIIUHBI ' 75,8 56,85
Bua konrpos: 3auer

AHHOTaNUsA padoyeil MPorpaMMbl IUCIUTIIAHBI
«IIpoekTHpOBaHME MPOLECCOB U ANNMAPATOB XUMHYECKOH TEXHOJIOTHI»

1 He.]'lb AUCHMIIJIMHBI - CYHICCTBCHHO paClIMpUTb, CUCTEMATU3HWPOBATHL MW MCIIOJIB30BATh Ha
IIPAKTHUKE 3HAHUM OCHOB THAPABIMYCCKUX, TCIINIOBBIX H MacCOOOMEHHBIX IIpoucccoB XUMHUYECKOU

TEXHOJIOTHH, TTO3BOJISIONINX BBITYCKHHKAM OCYIIECTBIISATH HAYYHO- HUCCIEIOBATEIIBCKYIO M MPAKTHUYECKYIO
paboTy Ha MPEANPUATHUSX.

2 B pe3yabTaTe n3y4eHHs AUCHUIIJINHBI 00yYAIOLIUCS TOJI/KEH:

Obnadamys CIEeAYIOMAMI YHUBEPCATbHBIMUA KOMITIETSHIMSIMUA U HHIMKATOPAMU MX JOCTHKCHHUS:
YK-2.1, YK-2.2, YK-2.3, YK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4.2, TIK-1.1, [1K-2.3.
3nams:
- METO/IbI pacyeTa TeIIo- U MaCCOOOMEHHBIX alapaToB;
- OCHOBHBIE PUHIIMATIBI OPTaHU3AINH MTPOIIECCOB XUMHUECKOW TEXHOJIOTHH;
- TUTIOBBIE MTPOIIECCHl XMMUYECKON TEXHOJIOIUH, COOTBETCTBYIOIIME alapaThl U METOJIbI UX PACUETa;
- METO/Ibl COCTABJICHHSI TEXHOJIOTHUYECKUX CXEM C HAHECEHUEM BCEX allapaToB.

Ymemu:

- COCTaBJISITh MaT€pPHAJIbHBIE U TETIJIOBBIE OATAHCHI ISl CUCTEM Ta3-)KUIKOCTB;

- paccUMTHIBaTh NapaMeTphl TEMJIO- U MaCCOOOMEHHOT0 000PYI0BaHUS U HACOCOB;

- IO0MpaTh CTaHJAPTHOE 000PYIOBaHHE, HCIIOIB3YEMOE B XUMUYECKOH MPOMBIIIIECHHOCTH.
Braoemyo
- METOJI0JIOTHEN pacyeTa OCHOBHBIX TapaMEeTPOB I'MJIPOMEXAHUUECKUX, TETJIOBBIX U MaCCOOOMEHHBIX

IPOIIECCOB;

- OCHOBAMH MPaBMJIBHOTO IOI00pa TEII0 U MacCOOOMEHHOT0 000PYA0BaHMUS;

- METO/JaMH COCTaBJECHHUS TEXHOJOTMYECKUX CXEM M Trpaduyeckoro m300pakeHHss OCHOBHOTO
00opyI0BaHUS.

3 KpaTkoe conep:kanue THCHUIIHHBI

Beseoenue. PU3NKO-XUMHYECKHE OCHOBBI H OCOOCHHOCTH YCIIOBUH MPOBEACHHS MTPOIIeCcca
pazzeNneHus KUAKUX TOMOTeHHBIX cMecel pektudukanuei. Onucanue NpUHIUIHAIEHON CXeMbl
PEKTH(HUKAIIMOHHON YCTaHOBKH HEIIPEPBIBHOTO JeiicTBUsA. CpaBHEHHE U 00JIACTH TPUMEHEHHS HACaJOUHBIX
U TapeNbyaThix KOJIOHH. [locTpoeHne paBHOBECHOM JIMHUN Ha OCHOBE MOJYYCHHBIX WHIHMBHYaIbHBIX
3a7laHUN.

Pa3zoen 1. Pacuém pexmughuxayuoHHol KOJIOHHbI

1.1._Pacuém nacadounoii pekmu@uxkayuoHHOU KOJOHHbI HENPEPbl8HO20 Oeticmaus (015 mpex
pasmepos Hacaoku).

MarepuanbHblii OajlaHC KOJIOHHBI. PacuéT MUHHUMAaIBHOTO U paboyero ¢ierMoBOro YMCIa.
[MocTpoenue padounx smHUA. Pacu€r ckopocTH MapoB U AuamMeTpa KOJOHHBL. OnpeneneHne BHICOTHI
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HACaJKu M0 MOAU(PHUIMPOBAHHOMY YpaBHEHHUIO Maccoorepenadu. OnpeaeneHue oOIEero 4nucia U BHICOTHI
eIMHUI] TIepeHoca. PacuéTr ruipaBiIuyecKoro ConpoTHBICHHUS HACAIKH.
1.2. Pacuém mapenvuamou pekmuguxayuuonHou KOJIOHHbL HENPEPbIBHO20 OeLiCEUs
[IpenBapuTensHbId BHIOOP Tapesnok. MarepuanbHbId OanaHC KOJOHHBI. Pacyér MHHHManbHOTO U
pabouero ¢uermoBoro uncia. Pacuer ckopocTu napoB u aAuamerpa KojaoHHBI. [locTpoenue pabounx JUHMIA.
Omnpenenenue BBICOTHI CBETJIOrO CIOS KHJIKOCTH Ha TapejKke M Mapocoiep)kaHusi 0apOOTaXXHOTO CIOAL.
Pacuér xoaddunmeHToB Maccoonepenaun, o0IIero Yrucia eaquHull neperoca, 3¢pGeKTuBHOCTH 110 Mapdpu.
Pacuér BpicoThl KonmoHHBI Ha ocHoBe KIIJ[ mo Mbpapdpu ¢ mocrpoeHumem KuHeTHYeCKOW TuHHH. Pacuér
TUIPABINYECKOrO COMPOTUBIICHUS KOJIOHHBI.
1.3. Cpasuenue oannvix pacwema HacadouHot u mapeivuamou kononH. Conocmasnerue OAHHbIX,
HOYUEHHBIX N0 NPOCPAMMAM KOMILIOMEPHBIX U PYUHBIX pACYémos. Buibop KOIoHHbI
Paszoen 2. Pacuém u 6v160p menioooMeHHUKO8
Pacuér u BEIOOD TEMII00OMEHHUKOB I10 O0INEH CXeMe: -pacyeT TEIIOBOM HArpy3KH; - ONPeIeICHHIE
TEIUIOBOTO peXUMa U CpeIHeN ABMKYIIEH CUIIbI; - MPUONIMKEHHAs OlleHKa KOA(PGUIIUEHTOB TEIUIOOTJauH,
KoaduImeHTa Teroneperadn, moBepxHocTu Fop; - BHIOOP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLIMH; -OTIPE/ICTICHNE TapaMeTPOB KOHCTPYKIIUH (HApUMeEp, sl KOKYXOTpyOHOTO
TerI000MEHHHUKA: YUCIia TpyO U 4Kciia XOA0B, AUaMeTpa TpyO, 1uaMeTpa KOkKyxa, IOBEPXHOCTH
Ter1000MeHHUKA Fyopy U AP.); - COMOCTaBIEHUE OPUEHTUPOBOUYHOM Fop U Fuopy; - cCOMOCTaBICHNE TAaHHBIX,
MOJYYEHHBIX 110 IIPOTpaMMaM KOMIBIOTEPHBIX M PYYHBIX PAaCUu€TOB; -THIPABIUYECKUI pacyueT; - BEIOOp
ONTUMAJIFHOTO BapUaHTa TEIJIO0OMEHHHKA.
2.1. Pacuét koxKyxoTpyOUyaTOro ucrnapuress.
2.2. Pacuér konaeHcaTopa (KoKyXoTpyOoUuaToro Wiy IIacTHHYaTOro).
2.3. Pacuér nomorpesarens (KOXKyXOTpyOUaTOro Uiy MIACTUHYATOTO).
2.4. PacuéT XOJOMWIBHHUKOB JHUCTHIUIATA H KyOOBOro ocTarka (KOXYyXOTpyOuaThIX WIH
MJIaCTUHYATHIX ).
Pazoen 3. I'uopoounamuueckue pacuémoi
3.1 PacuéT rupaBiIndecKoro COMpoOTHURICHHS TPYOOIIPOBOIOB
3.2. Pacuér onTUMaNBHBIX JUAMETPOB TPYOOIIPOBOIOB
3.3. Pacuér u moxbop HacocoB
Pazoen 4. I'paghuueckoe ogpopmnenue
TexHonormueckas cxema. PeKTHHKAIIMOHHAS KOJIOHHA OTIPEIEIIEHHOTO THITA C H300paKeHNEM
JieTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pasjerne 1.
4 O0beM yueOHOI 11 CUMNJIMHBI

O0beM IMCUMIINHBI
Buj yueOHoit padoThI
3F Axkan. | Acrp.
q, q,
OO0masi Tpy10€eMKOCTb TMCUMILTUHBI 2 72 54
KoHTakTHasi padoTa — ayTMTOPHbIE 3aHATHS: 0,44 16 12
[TpakTnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padora 1,56 56 42
KonrakTHas camocrositenbHas padora (AmmK uz VII ons 3au / 04 03
3au4 ¢ oy.) 156 ’ ’
CamocTosTeIbHOE U3yUeHHUE Pa3IesioB AUCIUIUINHBI (wiu Opyeue '
. 55,6 41,7
BUObL CAMOCMOSIMENbHOU pabombt)
Bua uTOroBoro KOHTpOJIA: Kypcosoii npoekTt

AHHOTanus padoueil MPporpaMMbl IUCHUIIIUHbBI
«Teopernyeckast J1EKTPOXUMHUSD

1 I_Ie.]'lb AUCHHUIIJIMHBI — HpI/I06peTCHI/IC O6y‘-IaIOH_[I/IMI/IC$I 3HAaHUM M KOMIETEHLUH B obmactu
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HAYYHBIX OCHOB AJIEKTPOXMMUYECKHX IPOLIECCOB, BKJIIOYAs PaBHOBECHBIE M HEPAaBHOBECHBIC SIBJICHUS B
JIEKTPOXUMHUYECKHX CHCTEMAX, a TAK)Ke U3y4eHHE CTPOCHUS I'paHMLIbI pa3zena (a3 ¥ NPOTEKAIoIIUX Ha Hel
IIEKTPOXUMHUYECKUX ITPOLIECCOB.
2 B pe3yJbTaTe H3yYeHHsl TUCHUIIHMHBI 00YUYAIOIIHIACS 10JIKEH::
Obnadams cneayOIMMMA KOMIETEHITMSAMA U UHIUKaTopaMu ux gpoctxkenus: [1K-3.1, I1K-3.2, TTK-
4.1, [IK-4.2, I[1K-4.3.
3uams:
- OCHOBHBIE TIOHATHUS U ONPEICICHUS TEOPETUUECKOH IJICKTPOXUMHUM; TUIIBI JICKTPOXUMHUECKUX
CHCTEM, UX COCTaBHBIC YaCTH M CBOICTBA;
- CTpOEHHE TpaHHIbl pasfena ¢a3, a TAaKKe MEXaHHU3MbI JICKTPOXUMHUECKUX PEAKIHMH, MX
TEPMOJMHAMUKY U KMHETHKY.
Ymems:
— HaXOAMTh B3aUMOCBS3b MEXAY NPUPOJIOH 3JIEKTPOXUMHUYECKOM CUCTEMBI M IIPOLECCaMU, KOTOPbIE
MOTYT B HEH MpOTEKaTh, MEXAY CTPOCHHEM TpaHHMIbl paszznena (a3 ¥ MexaHu3MaMH MPOIECCOB;
IIPaBUIIBHO CPOPMYJIMPOBATH 3a/1a4y IPU IMOCTAHOBKE 3JIEKTPOXUMHUYECKOT0 UCCIIEI0BAHUA U pa3paboTaTh
IIyTh €€ PELICHUSI.
Braoemy:

— TEXHUKOW N3MEPEHUI paBHOBECHBIX M HEPABHOBECHBIX MTAPAMETPOB AIIEKTPOXHUMUIECKUX
IIPOLIECCOB; METO/IAMU aHAJIN3a PE3Y/IbTATOB ONPEAEICHUS TEPMOJIUNHAMUYECKUX XapAKTEPUCTHK
IPOLIECCOB;

— TEXHUKOW U3MEPEHUI KHHETHKH JICKTPOXUMHUECKUX MPOIIECCOB; METOIaMH aHAIIN3a PE3Y/IbTaTOB
olpezeNieHUs] KHHETUYECKUX XapaKTEPUCTUK MPOLIECCOB.

3 KpaTkoe coaepsxaHue JUCHHUIIIHHBI

Pazoen 1. Beeoenue. Ocnosnvie nonamus snekmpoxumuu. 3akonsvt Papaodes

1.1. Tlpemmer m comep:KaHWE AIEKTPOXMMHUHU. 3aJaudl JUCUUIUIMHBL POIIb 2MEKTpOXMMHU B
COBPEMEHHOI Hayke U TeXHUKE. OCHOBHBIC TOHSATHSI.

1.2. Knaccugukanus mpoBOJHUKOB U MPOX0XKIECHUE MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA Yepe3 IIeTlb,
BKJItouarouryro npoBogHuku | u Il poga. Katoguslie u aHoHBIE peaKIIUH.

1.3.  OcHOBHBIE THINBI JJIEKTPOXMMUYECKHX CHUCTEM. DIJIEKTPOJM3 KaK OKHUCIUTEIHHO-
BOCCTaHOBUTENbHBIN Nporiecc. Kiaccupukanus 31eKTpoaHBIX peaKuil.

1.4. 3akonsl @apanes. Yucno dapanes. Berxon mo Toky. KynonomeTpsr.

Paszoen 2. Tepmoounamuxa s1ekmpoxumMuyecKux cucmem

2.1. DneKkTpOoXMMHUYECKH MOTEHLIMANl M 3JEeKTpoXHUMHUecKass cBoOojHas sHeprus ['u60ca. CBszb
paBHOBecHOH D/IC 311eKTpOXMMHYECKOH LIenH ¢ MaKCUMaIbHON paboToi 1 n3MeHeHueM 3Heprun ['uboca.

2.2. VYpaBuenuss Hephcra. Bopopoanas 1mkana 31eKTpOJHBIX MoTeHIHanoB. CraHIapTHbIE
noreHuainsl. Knaccudukanus 31eKTpoJoB. DIEKTPO/Ibl CPABHEHUS.

Paszoen 3. Ckauxu nomenyuana Ha ¢pazosvix epanuyax

3.1. Ckaukm moreHnuana Ha (a3oBBIX TpaHHUIaX. [[OBEpXHOCTHBIN, BHEIIHWUH W BHYTPEHHUH
noreHuMansl. Boabra- u raneBaHu-noteHuuansl. 3JIC kak cyMMa ranbBaHU-TIOTEHIMAIOB U BOJbTa-
MOTEHLIUAJIOB.

3.2. YciioBHs paBHOBECHS MEXIY KOHTaKTUpYyOIUMH (azamu. YpaBHeHue HepHcra 1 ranpBaHu-
NOTEHIIHANIA.

Pasoen 4. HepasnosecHuvle s1811enUs 8 pacmeopax 21eKmpoiumos

4.1. Tudpdy3us u murpanus noHoB. YpaBHenue Hepucra—Oumreitna. Jnddy3noHHbIi moTeHIHAN:
€r0 OLIEHKA U yCTpaHEHHUE.

4.2. YnenbHas M SKBUBAJIEHTHBIC AJIEKTPONPOBOIUMOCTH. [10IBMKHOCTH HOHOB. AHOMaJTbHAS
MOJIBU’KHOCTh HOHOB BOAOPOJAa U THAPOKCHUIIA.

4.3. Yucna nepeHoca U METObI X OINpeaeseHus. 3aBUCUMOCTh YHCEIN MEepPeHoca OT COCTaBa
9JIeKTpoanTa. bamaHc KaToIHOTro U aHOAHOTO MPOCTPAHCTB IEKTPOXUMHUUECKON TUSHKH.

4.4, DneKTpONpPOBOJHOCTh HEBOJHBIX PACTBOPOB, PACIUIABOB M TBEP/IBIX AIEKTPOIUTOB

Pazoen 5. /leounou anexkmpuuecxkuti crou (I3C) na epanuye mexncoy 31eKmpooom U pacmeopom
neKmpoauma

5.1. MexanusMm oOpazoBanus u npupoaa /I9C B 37eKTpOXUMHUECKUX CUCTEMax: BO3HUKHOBEHHUE
JADC 3a cuér mnepeHoca 3apsDKEHHBIX YacTUIl dYepe3 Mex(azHyl TpaHHUIy MpH YCTaHOBIEHHH
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JIEKTPOXUMHUYECKOTO paBHOBecUs. VOHHBII CKadOK MOTEHIMala; HYJEBBIE DPACTBOPHI U IOTEHLIMAJ
HYJIEBOTO 3apsi/ia; pallMOHaIbHAs (IPUBEIEHHAs ) 1IKajla 3JIE€KTPOAHBIX TOTEHIINAJIOB.

5.2. O6pazoBanue JIDC 3a cuér moaBeneHHs 3apsiOB OT BHEIIHETO HMCTOYHUKA TOKA; HJICAIBHO
HOJIIPU3YEMBIE U HETIOJSIpU3YyEMBbIE A1EKTpoabl. Tok oOMeHa.

5.3. SBnenus aacop6uuu npu obpazoBanuu JDC. Ob6pazoBanue J[IC 3a cuér crenudpuueckoit
a7icopOLIMK MOHOB M MPEANOUYTUTEIbHON OPUEHTALMK MOJSPHBIX MOJEKYJ paCTBOPUTEINIS U PACTBOPEHHBIX
BEIIECTB.

5.4. DneKTpOoKaNnUUIAPHBIIA METOA U3yUEHMs JBOHHOIO 3J1eKTpudeckoro cios. IloBepxHocTHas ¢a3za
¥ OTHOCHUTEIIbHBIEC TOBEPXHOCTHBIE N30BITKA HOHOB; CBSI3b MMOBEPXHOCTHBIX U30BITKOB HOHOB CO CBOOOIHBIM
3apsIoM KOHTAaKTUPYIOIUX (a3. M3mepeHne norpaHMuyHOro HaTsXKEHHs Ha KMJKUX JIEKTPOAAX; OCHOBHOE
ypaBHEHHE AJIEKTPOKAMMIISIPHOCTH; aicopOunonHoe ypasHenue I n6oca u 1-e ypaBuenue Jlunmnmana.

5.5. BnusfHuMe  KOHLEHTpalUUM  IOBEPXHOCTHO-HEAKTMBHOIO UM  IIOBEPXHOCTHO-aKTUBHOI'O
AJIEKTPOJIUTOB Ha 3eKTpokamuuisipHyo kpuByro (DKK). Biusaue crnennduueckoit amcopOIuy HOHOB H
IIOBEPXHOCTHO-aKTUBHBIX ~opranndyeckux BemiectB Ha OKK, mnoBepXHOCTHbIe M30BITKM HOHOB U
pacnpenenenue norennuaia B J[3C.

5.6. Emxocts MexdasHOl rpaHMIBI pasiena SIeKTpO] | pacTBOP dJIEKTPOJIHTA. DKBHBAIECHTHbIE
anekTpudeckue cxembl. Metoasl nusydenus J19C.

5.7. Mogenu IDC I'enbmronsua, I'yn-Usnmena, lItepna u ['pama. JlocTonHCTBa M HEAOCTATKU 3TUX
MOJIEJIEH.

5.8. Tlpencraienne o JIDC kak o mIOCKOM KoHJeHcaTope; yu€r mauddys3Hoit mpupoast [13C;
npuposa u 3apsa miotHoro u auddysnoro cinoés no Ilrepny. Moaenu I'paoma (¢ yuérom u 6e3 yuera
JUCKPETHOM MPUPOJIBI 3apsiaa crienu(UIecKy aacopOupOBaAHHBIX HOHOB).

5.9. Vpasuenue Ilyaccona—bonbpimana. O01iee BelpakeHUE JAJs1 MOTEHIMAada BHEIIHEH MIIOCKOCTH
['enpMrosblia; 4acTHOE U IpejiesibHbIe BhIpakeHus. DddexrrBHas TonmuHa Auddy3Horo cios.

Pazoen 6. HepasnosecHvie 3n1ekmpoonble npoyeccol

6.1. BBeneHue B 3J€KTPOXUMHUECKYIO KUHETHKY.

6.2. OmpeneneHue nepeHanpsLKeHUst U Moisipu3anyu. PaBHOBECHBIN M cTallMOHAPHBIA MOTEHIMAIIBI
anektpona. [lonstue 06 oOpaTUMbBIX W HEOOPATUMBIX 3JEKTpoaax. [IpU3HaKM yCTaHOBICHHS B CHCTEME
PaBHOBECHOI'O MOTEHIMAJA. 3HAKN MEPEHANPsUKEHU M NoJspu3anuu. MeToasl onpenencHus MOoTeHIHana
JJEKTPOAA MO/ TOKOM.

6.3. OCHOBHBIE CTaJuU D3JIEKTPOXUMHUYECKOM peakimu. IloHsATHE O TUMHUTHpPYIOIIEH CTaguu H
CTEXHOMETPUYECKOM YHCIIe CTANU (Ha IpUMEpPe peakuy BbIACICHHS BOJIOPOJIA U3 KUCIBIX PACTBOPOB).

Pazoen 7. Jlugpgysuonnasn kunemuxa

7.1. CymmapHbIii IOTOK M ero cocrasisomue. CBsi3b CyMMapHOIO MOTOKa C IUIOTHOCTBIO TOKa.
Jnddy3noHHbIN, MUTPAIIMOHHBIM 1 KOHBEKTUBHBIN TTOTOKH.

7.2. llepewiii 3akoH Puka. Kosddumment nmudpdy3mn. [lonBmKHOCTP HOHOB, €€ CBs3b C
kodppunmentom quddysuu (ypasHenue HepHera—OiiHiTeiiHa).

7.3. PacmpenerneHne KOHIEHTpallMM B MPUIIEKTPOJHOM CJO€ MpPH CTALMOHAPHOH IU(PY3Uu.
OddexktuBHas TtonmmHa aAuddysuonHoro cuos. [lpexgenbHas mioTHOCTH Toka. KoHIEHTparus y
MOBEPXHOCTH JJIEKTPOAa, (U3NYECKMH CMBICT 3TOoM BenuuuHbL. IlpenenbHBIi NMOTOK M mpenenbHas
IUIOTHOCTh TOKa B pacTBOpe ¢ U30BITKOM HHIU(D(EPEHTHOrO 3JIEKTPOJIUTa NpPHU €CTECTBEHHOW U
BBIHY)KJICHHOM KOHBEKIMHU. Bpamaromuiics AUCKOBBIM DJIEKTpOA. YpaBHeHHEe JleBnua. VYcraHOBIEHUE
T y3nOHHON MPUPOABI IPEIETbHOIO TOKa U ornpenenenue ko3dgduirenta nuddy3nn HOHOB ¢ TOMOIIbIO
BpAILAOLIEr0Csl AUCKOBOTO 3JIEKTPOJA.

7.4. BnusiHue MUrpani MOHOB Ha BEJTMYMHY MPEIEIbHOTO TOKA. TOYHBIN U TPUOIMKEHHBIM METOIbI
yuéra Murpanuu Ha npumepe psaaa moaensasix pactsopos (HCI, KCI+HCI, NaxS20g). SIBnenwue sK3anbTaium
MUTPALlMOHHOI'O TOKA.

7.5. Tudbdy3nonHoe nepeHanps>KeHUe MpHU AIEKTPOOCAXKACHUHU U aHOJHOM PaCTBOPEHUU METaJIOB.
VYpaBHeHUE NOJISIPU3ANUOHHON KPUBOW ISl KATOAHBIX M aHOAHBIX PEAKIMH B OOPAaTHUMBIX OKHCIMTEIHHO-
BOCCTAHOBUTENbHBIX CHCTEMax M MpH OOpa3oBaHMM M pacTBOpeHUH amaibraMm. [loTeHnmanm u TOK
nonyBousiHbl. [lanenue norenumana B 1uddy3noHHOM cioe. Poib yncen nepeHoca.

7.6. Hecrammonapuast muddysus. JluBepreHuust cymMmapHOro ImoToka. Bropoii 3akoH ®Pwuka.
W3MeHeHNsT KOHIIEHTpAlM BO BPEMEHM U YCIIOBHUS, NP KOTOPBIX OHHU BBIPAXKAIOTCS BTOPHIM 3aKOHOM
duka.
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7.7. Hecranmuonapuas nud¢y3uss B NOTEHIMOCTATUYECKUX YCIOBUAX. [ paHMYHBIC YCIOBHS U
pelieHue ypaBHEHHUsT BTOpOTo 3akoHa PDuka B ciydae IUIOCKOTO 3ekTpojaa. [Ipodunm koHIeHTparui u
3aBHCUMOCTb IPEJICIIbHOTO TOKA OT BPEMEHH B cllydae HecTalloHapHOW Auddy3un K IOCKOMY 3JIEKTPOLy
B ITIOTECHIIMOCTATUYECKUX YCIOBHUSAX.

7.8. Hecranmmonapuasi nuddy3usi B TOTEHIIMOCTATUYCCKUX YCIOBHSIX K CHEPUUECKOMY DIIEKTPOIY.
OcHOBBI Ki1accuueckoi nossiporpaduu. PakTophl, BIUAOLINE HA BEIUYHUHY NPEIEIbHOTO TOKA. Y paBHEHUE
WnpkoBuya ajii MTHOBEHHOTO M CPEJHEr0 TOKOB (BBIBOJ). YpaBHEHHE MOISAPOrpaduvyeckoil BOJIHBI
I'efipoBckoro—MnpkoBuya (BbiBOJ). [IpumeHeHue mnossiporpaduu [uid aHAIUTUYECKUX LeJled Uyl
MCCJIEJOBAHMSI KUHETUKH 3JIEKTPOXUMHUUECKUX PEAKLIUH.

7.9. Hecraumonapuas auddy3us K IUJIOCKOMY 53JEKTPOAY B TaJbBAaHOCTATUYECKHX YCIIOBHSIX.
I'pannuHbIE YCIOBHMS M pELIEHHE YPAaBHEHHs BTOporo 3akoHa duka B cilydae IIJIOCKOIO 3JEKTPOAA.
Pacnipenenenne KOHUEHTpaluMu B HOPUAJIEKTpogHOW 30He. YpaBHeHus Conaa u  Kapaormanosa.
XpPOHONIOTEHLIMOMETPHUSL.

Pasoen 8. Onexkmpoxumuueckoe nepenanpsicenue

8.1. OcHOBHBIE ypaBHEHHUs TEOPHM 3aMEUIEHHOIO pa3psaja. DJeKTpoHHbIe TepMbl. COOTHOLIEHHE
bpencrena—llonsnn—CeméHOoBa M IMPaBOMEPHOCTb €ro IMPUMEHEHUS ISl PACCMOTPEHUS KHHETUKU
JIEKTPOJHBIX TpolieccoB. BiusHMe CckauykoB MoTeHLUana B o0nacTH Mex(a3HOM IpaHMLbI U PabOTHI
cnennuyeckoi agcopOunu Ha U3MEHEHNE CTaHAAPTHOM 3JIEKTPOXUMHUYECKON »Hepruu [ mb0ca u sHepruu
aKTUBAIlMM KaTOJHOW M aHoAHOU peakuuil. Koadduuuentsl nepenoca. OObIUHBIN, 0€3aKTUBALMOHHBIA U
0e30apbepHblii  paspsia. VcTuHHas, TeTeporeHHas M HW3MEpPEeHHash KOHCTAaHTBI CKOpOCTH. DaKTopsl,
BJIMSIOIIME HA KOHCTAHThI CKOpocTH. Tok oOMeHa. YpaBHeHue dosibMepa, ero yacTHble ciaydau MpU MabIX
U OOoNbLIMX TepeHanpshKeHUsX. YpaBHeHue Tadens. YpaBHEHUS YaCTHOW M TOJHOW MOJSPU3ALIMOHHBIX
KPUBBIX.

8.2. BoiBox 1 ananu3 ypaBHeHUst @pymMKuHa. DakTOPbI, BAUSIOIINE HA BETUYUHY
AJIEKTPOXUMUYECKOTO NEePEHANPSKEHUS.

8.3. BnusHHMe npupoabl MeTalia AJIEKTPOAa M MPHUCYTCTBUS B PACTBOPE MOBEPXHOCTHO-aKTUBHBIX
MOHOB Ha IIEpEHANpPsUKEHUE BblAEIEHUS Bofopoa. Biusnue pH Ha nepeHanpsikeHne BbIIEICHHUS BOAOPOAA
B pacTBOpPAax ¢ NOCTOSHHOM MOHHOM CWJION U B PACTBOPAX YHMCTHIX KUCIOT U OCHOBAHMI.

8.4. Bnusnue ancopOuuu [IAB Ha KMHETHKY 3JIEKTPOBOCCTAHOBJICHHMSI MOHOB METaIOB. D(pdeKT
Jlomkapéra. IlpenenvHblii amcopOuuoHHbI TOK. [IpeicTaBieHue o0 BBIpaBHUBAIONIMX J00aBKax u
MEXAHU3ME UX JIEUCTBUS.

8.5. KuHermka »JIEKTPOBOCCTAHOBIICHHS AaHHOHOB Ha mpuMmepe mnepcyinbpar-uona. Dopma
HOJISIPU3ALMOHHON KPUBOM, BIIMSHUE TMPHUCYTCTBUSA HMHAU(P(GEPEHTHOrO HJIEKTPOJINTA HAa KUHETHKY
BOCCTAaHOBJIEHHMSI IepcyibdaT-uoHa. VcnpaieHHble TadeneBckue 3aBUCUMOCTH.

Paszoen 9. Kunemuxa cnodchvix 21eKmpoxXumMuieckux peaxyutl

9.1. DJEKTPOXUMHUYECKHE PEAKIHH C IOCIEI0BATEIbHBIM TIEPEHOCOM HECKOJIBKHX 3JIEKTPOHOB.
BriBoa ypaBHEHUH 4acTHOM M MOJHOM MOJIIpU3ALIMOHHON KpuBOM (0e3 yuéra ABOHHOCIONHBIX 3((EKTOB).
[Tonnsiit Tok oomena. Kaxymuecs koauiineHTs! nepeHoca.

9.2. DneKTPOXUMHUYECKHE MPOLIECCHl B YCIOBUSAX MEAJICHHON XuMHuueckoi peakuuu. Kiaccuduxanus
XAMHYECKUX CTaJAud. YpaBHEHUE MOJAPU3ALMOHHOM KpPHUBOM B Cllydae 3aMEIJICHHOW TeTepOTeHHOMN
peakuuu. Ctagusi peKOMOMHALMU B PEaKLUU KaTOJHOTO BBIJIEJNEHUS BOAOPOAA, €€ BIMSHUE HA CKOPOCTb
3JIEKTPOXUMHUUYECKOTO MPOIECCa.

9.3. DIEKTPOXUMHUECKUE PEAKLIUU B Cllyyae MEAJICHHON XMMUYECKON peakiuu B 00bEME pacTBOpa.
Bmussame pH pactBopa Ha monsporpaduueckoe BOCCTAHOBJICHHE IMHUPOBHHOTPATHOW  KHCIIOTHI,
IIPEJICTaBICHUE O PEAKLINOHHOM CJIOE.

9.4. 3aKOHOMEPHOCTH CMEIIaHHOW KHWHETHUKU. BBIBOI ypaBHEHUS IS OOIIETO TEepEeHAINpsDKEHUS B
cilydasix 3aMe/yIeHHOCTH AU y3HOHHOM cTauu U CTaauM paspsjaa. DIeKTpoxuMudeckas 1 1uddy3noHHas
COCTABJISIFOIIME CYMMapHOIO MEPEHAIPSKEHNS.

9.5. 3aBHCHUMOCTH CKOPOCTH 3JEKTPOXUMHUECKOW peakiuu OT TeMmnepaTypbl. VICTMHHas sHeprus
aKTHUBALIUM JJIEKTPOXMMHUYECKOW peaKkIuy, MPUHIUNHAIbHAS HEBO3MOXXHOCTh €€ OIpeaeNeHus B
COOTBETCTBUM C YypaBHeHHeM Appenuyca. Tepmoauddysuonnsnii noreHnman. Kaxymascs sHeprus
AKTHBALIUU AJIEKTPOXUMUYECKON peaKIuu.

4 O0beM yueOHOM TUCUMILTUHBI
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Cemectp

Bcero
Bun yuebHo# paboThl 4 >
3E Axan. 3E Axan. 3E Axan.
q. q, q.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 11 396 4 144 7 252
KonTakTHasi pa6oTa — ay ITMTOPHbIE 3,56 128 178 64 1,78 64
3AHATHA:
Jlexnuu 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
Jla6oparopusie pa6ots (JIP) 1,34 | 48 | 067 | 24 0,67 24
B TOM 4HCIIe B (hOpMe PAKTHUCCKOMN 1.34 48 0,67 24 0,67 24
[IOATOTOBKH
CamocrosiTesibHas padoTa 6,44 232 2,22 80 4,22 152
KonraktHas camocrositenbHast pabora 0,4 0,4
6,44 2,22 4,22 152
CaMocTosTeTbHOE H3yUeHUE Pa3/IeIOB 2316 796
IACIATUINHEI
Buabl koHTpOJIA:
3audeTr ¢ OLlEHKOM - + -
9K3aMeH 1 36 - - 1 36
KonTtakTHas pabota — MpOMEXyTOYHAs
0,4 - - 0!4
aTTecTalusa 1 1
[ToaroroBka K SK3aMeHy. 35,6 - - 35,6
3auer ¢
By nTOroBoro KOHTpOJIs: . IK3aMeH
OLICHKOI1
Beero Cemectp
Bu €0HOM paboTEI 4 S
Ay P 3E | Actp. | 3E | Actp. 3E Actp.
q. q, q,
OO011ast TPYA0EMKOCTD TUCIUTIIAHBI 11 297 4 108 7 189
KonrakTHas padora — ayiuTopHbBIE 356 | 96,12 | 1,78 | 48,06 | 178 | 48,06
3aHATHA:
Jlexun 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
I[MpakTuueckue 3ansatus (I13) 044 | 1188 | 0,22 | 594 | 0,22 5,94
JlaGoparopusie pa6ots (JIP) 1,34 | 36,18 | 0,67 | 18,09 | 0,67 | 18,09
B TOM 4HCIIe B (hOpMe TPAKTHIECKOM 134 | 3618 | 0,67 | 18,09 | 067 18,09
[IOATOTOBKH
CamocrosTeabHas padora 6,44 | 173,88 | 2,22 | 59,94 | 4,22 | 113,94
KonTakTHas camocrositenbHas paboTa 0,3 0,3
CaMocTosTeTbHOE H3yUeHUE Pa3/IeioB 6,44 17358 2,22 5964 422 | 113,94
JIACIIUIUTHHBI
Buabl koHTpOJIA:
3ader C OLleHKOH + + -
9K3aMeH 1 27 - - 1 27
KonTakTHas pabota — MpPOMEKYTOUYHAS
0,3 - - 0,3
aTTecTanus 1 1
[ToaroroBka K 3K3aMeHy. 26,7 - - 26,7
3auer ¢
Buja nToroBoro KOHTpoOJIA: . JK3aMeH
OLICHKOI1
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«OCHOBBI YJIEKTPOXMMHYECKOI TEXHOJIOTHH (3JIEKTPOCHHTE3 H IAJIbBAHOTEXHUKA))

1 Heab TUCHUIUIMHBI — O0YYCHHE CTYICHTOB HAyYHBIM OCHOBAM 3JIEKTPOXUMHUYECKON TEXHOJIOTHH,
CBS3aHHOM C MIpPOIECCAMH 3JIEKTPOXHUMHUYECKOIO CHHTE3a HEKOTOPBIX XHMHUYECKUX MPOIYKTOB, 00ydYeHHE
CTYJICHTOB HAay4YHbIM OCHOBaM JJICKTPOXMMHUYECKOW TEXHOJOTMH, CBS3aHHOM C  MpoleccaMmu
ANEKTPOOCAXKACHUS MOKPHITHI MeTalylaMH U CIUIaBaM, a TaKke MPHUHIMIAM pPa3pabOTKH U YIpaBlICHUS
TEXHOJIOTHYECKUMH MTPOIECCaMH, U UCTIOIB30BAHUE HX PE3YJIHTATOB B MPOPECCHOHATBHON JACSITEILHOCTH.

2 B pe3yabTare H3y4yeHHs TUCHUIIUHBI 00YYAIOMIMIACS 10JI2KEeH:

Obnadams ClnenyrOUMMA KOMIETEHIIMAMA U HHIUKaTopamMu ux noctwkenus: [1K-1.1, TIK-1.2, I[TK
2.1, IK-2.2, TIK-2.3, TIK-3.1, T1K-3.2, T1K-3.3, [1K-4.1, T1K-4.2, T1K-4.3, [1K-5.1, TIK-5.3.

3namo:

— JJICKTPUYECKUE XAPAKTEPUCTUKA MOHOTIOJSIPHBIX U OUIOJSPHBIX AJIEKTPOIU3EPOB; TEOPETUICCKHEC
OCHOBBI 3JIEKTPOJHBIX ITPOLIECCOB 3JIEKTPOCUHTE3a HEOPraHUUECKUX U OPraHUYECKHUX MPOAYKTOB, OCHOBHBIE
COCTaBbl PACTBOPOB U YCIIOBUSI BJEKTPOJIM3a TMPOMBIIUICHHBIX IPOIECCOB TMOJYUYEHHUS] XHUMHUYECKHUX
IIPOJIYKTOB; OCHOBHBIE 3JIEKTPOIHBIE MaTEpHaJIbl, IPUMEHSAEMbIE B 3JICKTPOXMUMHYECKUX ITPOU3BOACTBAX;
OCHOBHBIC TEXHHUYECKHE XapaKTEPUCTUKHU, KOHCTPYKIIMHU U YCIOBHUS OJKCIUIyaTallUM 3JIEKTPOJIU3EPOB;
OCHOBHBI€ 3JIEKTPOXUMHUYECKHE CUCTEMBI IEPBUYHBIX U BTOPUYHBIX XUMHUUECKUX UCTOYHUKOB TOKA;

— OCHOBHBIE AJIEKTPOXUMHUUYECKHE MPOIECChI, TPUMEHEHNUE KOTOPHIX BOZMOXHO I MCIIOJIb30BaHUS
B IIPOM3BO/ICTBE MUKPOAICKTPOHHBIX KOMIIOHEHTOB, TOJIOTPAMM, BEYIIIUX OTPACIISX MAIIMHOCTPOCHHUS;

— OCHOBHBIC TEXHOJIOTUYECKHE ITOAXO/IBI K BEIOOPY TaIbBaHUYECKHUX MPOIIECCOB JUISI TATbBAHMYICCKHX
JVHUAN pa3IMIHBIX KOH(PUTYpaIIHii;

— OCHOBBI Pa3pabOTKH TPOIECCOB AJIEKTPOOCAXKICHHUS TATbBAHHUCCKUX TOKPHITHA METaJNIaMH H
CIJIaBaMUu;

— CHocoObl BIMSIHHMS HAa TEXHOJOTHYECKHE CBONCTBA TMOKPBITHHA 3a CYET HM3MEHCHHS COCTABOB
pacTBOPOB M PEKUMOB 3JIEKTPOJIH3A.

Ymems:

— HWCIIOJb30BATh METOJbl MCCIEAOBAHUS U ONPENEICHUs MapaMEeTPOB 3JIEKTPOIN3a U XUMUYECKUX
WCTOYHHKOB TOKA; aHAJIM3UPOBATh B3aUMOCBS3b TEXHOJOTHYECKUX IMapaMeTpoB U A(PPEeKTUBHOCTH
mpoliecca, KayecTBa M CBOMCTB MNPOAYKIMHU; MPOBOAUTH SKCHEPUMEHTHI MO 3aJaHHBIM METOIUKAM,
aHAJIM3UPOBATH PE3YJIbTATHI HIKCIIEPUMEHTOB;

— BBIOUpATh MOAXOAAIINE CXEMBI TAIbBAHUYECKOTO MPOIIECCa U CBOMCTB MOTYYaeMbIX MOKPBITUH;

— ONpeNeNsITh BO3MOXKHBIE TTPOOIeMbl B pabOTE BHICOKOTEXHOJOTUYHBIX T'abBaHUYECKUX JIMHUN U
YMETh UX ONEPATUBHO YCTPAHSITH;

— pelmaTh KOHKPETHBIE 3a/aui MpH pa3paboTKe W BHEPEHUIO HOBBIX TEXHOJOTHYECKHX MPOIECCOB,
ONTUMHU3HPYS KA4e€CTBO MPOIYKIIUU U IKOHOMHYECKYIO (D (PEKTUBHOCTh TEXHOJOTUYECKUX KOMIUIEKCOB JIsI
3JIEKTPOCUHTE3a U HAHECEHUS ralbBAaHUYECKUX OKPBITUM.

Braoemy:

— METOJIaMHU TMPOBEJEHUS HKCIEPUMEHTOB 10 BJIEKTPOXUMHYECKOMY CHHTE3Y XUMHUYECKUX
MPOJIYKTOB U ompeneneHus 3Q(PEeKTUBHOCTH Tpoliecca; METOJaMU aHajiu3a COCTaBa, KauyecTBa U CBOWCTB
MPOJYKLHUH; METOJAMU OTIPEEIICHHS] OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX UCTOUHUKOB TOKA;

- TPUHIMIIAMUA Pa3pabOTKHU TPOIECCOB SIEKTPOOCAKICHHUS TMOKPBHITUH MeTallaMd U CIUIaBaMH,
YIIOBJIETBOPSIONINMH TEXHOJIOTHYECKUE TPEOOBAHUS K MTOKPBITHSIM.

3 Kparkoe conep:xanne TUCIHHNIHHBI

Pa3zoen 1. Bseoenue

Kpatkass wucTOopus BO3HUKHOBEHHMS W Pa3BUTHS DJIEKTPOXUMHUYECKOTO CHHTE3a XHMHYECKHUX
npoayktoB. Ombitel Jlynmku [anpBanu. Aneccannpo BombTa u ero BoibToB cTond. Ponb akagemmka
[TeTepOyprekoii akanemun Hayk B. B. IlerpoBa B poxnenun npukiagHoit anexktpoxumuu B Poccun. Ilepseie
9KCIEPUMEHTHI O AJIEKTPOJIM3y BOIbI M BOAHBIX pactBopoB I'. J[3Bu (Humphry Davy), B. Hukoscon
(William Nicholson), A. Kapneitne (Anthony Carlisle). M. ®apaneit (Michael Faraday) — ¢opmymnupoBka
OCHOBHBIX 3aKOHOB 3JIEKTPOJIN3A.

Pazoen 2. bananc nanpsascenus s1eKkmpoauzepa
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3HayeHue OajaHca HamNpsOKEHUS Ui ONpENEeNeHUs TEXHHKO-d)KOHOMHMUYECKHX —IOKa3aTese
JNEKTPOXUMHUYECKOTO Tmporecca. (CxemMa pacrpeneieHus] MaJeHU HanpsDKeHUs TMpU  MPOTEKaHUU
AIIEKTPUUYECKOTO TOKA Yepe3 AIIEKTPOIIN3EP, KaK COCTABIISAIOMINX OalaHCa HATPSKCHHUS.

AHanu3 cocTaBisIONIMX OajaHca U ONpe/eseHUe MyTe CHUKEHUS TOTePh HAMPSKEHUS OTAEIbHBIX
COCTABJISFOLINX

DNEeKTPUUECKUE XapaKTEPUCTUKU MOHOIIOJISIPHBIX M OUITOJISPHBIX SJIEKTPOIN3EPOB.

Pazoen 3. Dnekmponumuueckoe pasznodicerue 600vl € Yebio NOIYYEHUS 8000POOA U KUCIOPOOd

Teopernueckrne OCHOBBI Ipoliecca 3IeKTpoin3a Boabl. OOOCHOBaHHME BBIOOpa COCTaBa pacTBOPA,
ANIEKTPOAHBIX MaTepHuajIoB. BiusHue reMnepaTypsl.

bananc HanpsokeHHs 3JEKTpOJIU3epa MPHU JIEKTPOIU3€ BOABL. DJIEKTPOIHU3 BOJBI MO JaBICHUEM.
KoHCTpykmn # XapakTepUCTUKH SJEKTPOJIM3EPOB, pabOTaloOmMX NpH aTMOCHEPHOM M H3OBITOUHOM
JaBjieHUU. TeXHOIOrnYecKas cCxema Mpor3BOJICTBA BOIOPOAA.

[TepcneKTHBBI 3JIEKTPOXUMHUECKOTO METOAA MPOU3BOJACTBA BOAOPOAA; MYTH HMHTEHCH(UKALUU H
noBbIlIeHHs 3((HEKTUBHOCTH MPOIEcca AIEKTPOIIN3a 3a cUeT ucnoib3oBanusi TIID u BRICOKHX TeMIeparyp.
CxeMbl KOHCTPYKLIHUN 3J1EKTPOJIU3EPOB.

Pazoen 4. Dnexmpoxumuueckoe npouszgo0cmeo Xaopa, WENouu u 6000poda U NEeKMPOCUHME3
KUCTIOPOOHBIX COCOUHEHUIL XI0pad (CUNROXIOpUmMa, X10pama u nepxaiopama)

OJEKTPOXUMHUECKOE MPOM3BOJICTBO XJopa, IIeaodun U Bojopoja. ChIpbe M €ro HCTOYHHUKH.
TeopeTudeckre OCHOBBI JIEKTPOJIN3a PACTBOPOB XJIOPUIOB HATPHUS M KaJIUs. DIEKTPOXUMUYECKHE PEAKIINH,
MpOTEKaroIIne B 00beMe pacTBoOpa.

DJEeKTPONU3 C TBEPABIM KaTtoaoM H (unbTpyromei quadparmoid. [IpuHIMN NpoTHBOTOKA; BIMSHHUE
CKOPOCTH TMPOTHBOTOKAa Ha BBIXOJ MO TOKY XJIOpa, WIENOYM U BOAOPOAA. DIEKTPOIHBIE MaTEpHAIIbI,
nradparma, yciaoBus IeKTpon3a. KOHCTPYKIIMHE COBPEMEHHBIX AIIEKTPOIM3EpOB. TexHomornueckas cxema
MIPOU3BO/ICTBA.

DJEeKTpOIU3 ¢ HMOHOOMEHHOW MeMOpaHOW. YCIIOBHS JIIEKTPOJIM3a: MaTepHual dIIEKTPOIOB,
KaTHOHOOOMEHHass MeMOpaHa U OCOOEHHOCTH NEPEHOCAa MOHOB MPHU AJIEKTPOIIN3E; MIIOTHOCTh TOKA, COCTaB
pacTtBopa, TemmepaTypa. KOHCTPpYKIIMM  SJIEKTPOJHM3EpOB €  KAaTHOHOOOMEHHBIMH  MeMOpaHaMmu.
TexHonornueckas cxema Mpou3BOJICTBA.

[TpuHIUTIBL 3JEKTPOSIU3a C PTYTHBIM KaTOAOM. YCIIOBHSI OOpa30BaHUS U PA3JIOKEHUS aMallbrampbl.
[TpUHIMIBI KOHCTPYKIMH JIEKTPOJIU3EPOB U pazjaraTeiaei amaibramsl.

DJEeKTPOCHHTE3 THUIOXJOpUTa HaTpus. Peaknuu, mpoTekaroliue Ha 3JIEKTpoJax U B oObeMe
anekTpoauTa. CocTaB pacTBOpa M YCIIOBHS 3JIEKTposIn3a. KOHCTpYKIMM 3/1€KTPOIU3epOB.

DeKTpOCHHTE3 XJIOpaToB. Peakuuu, mpoTekarolue Ha 3JIeKTpoJax U B 00beMe 3JIEKTPOJINTa, ABa
BO3MOXHBIX ITyTH 00pa30BaHUs XJiopaTa. MaTepuabl JIEKTPOAOB, YCIOBHS DJIEKTPOJIN3a H UX BIMSHUE Ha
BBIXO/I TI0 TOKY XJIoparta. KOHCTpyKIMM 351eKTpOoIn3epoB: MOHONOJISIPHBIE U OumnossipHble. TexHoaornyeckas
cXeMa IPOU3BO/ICTBA C BBIICTICHHEM TPOIYKTA ITyTEM BBITAPKH.

OnexTpocuHTe3 nepxiaopatoB. OCHOBHBIE U MOOOYHBIE PEAKLUH, MPOTEKAIoIUe MpH 00pa30BaHUU
nepxyiopatoB. CocTaB pacTBOpa M YCIOBHS DJIEKTPOJIM3a: MaTepHall aHOJa M KaToJa, TUIOTHOCTh TOKa,
temneparypa. OcoOEHHOCTH peakluy, MPOTEKaroIIel Mpy BBICOKUX aHOJIHBIX MoTeHIuanax. KoHcTpykius
AJIEKTPOIH3epOB. TeXHOIOTHUECKas CXeMa MPOU3BO/ICTBA IEPXIIOPATOB.

DJEKTPOCHUHTE3 XJIOPHOM KUCIOTHI. [IpOU3BOJACTBO XJIOPHOM KUCIIOTHI MyTeM 3JEKTPOXUMHUECKOTO
OKHCIICHHSI COJITHOW KHCJIOTBHI WJIM PAacTBOPEHHOTO Xjopa. Peaknmu Ha snekrpomax. CocraB pacTBopa |
yCIOBHS DJEKTPOJIM3a: Marepuan aHojJa, KaTofa M JuadparMel; IUIOTHOCTb TOKa, TeMIepaTypa.
TexHONOTMYECKasT cXeMa MPOU3BOJICTBA XJIOPHOW KHUCIOTHI IYyTeM AHOJHOTO OKHCIICHHS PacTBOPEHHOTO
XJiopa.

Paszoen 5. Onexmpocunmes oxuciumeneii — coeOuHeHull Mapeawya (nepmaveanama Kaius u
ouoKcuoa mapeanya)

DJIeKTPOCHHTE3 TepMaHTaHaTa Kaimus. [IpoMbIIUIEHHBIE METOIBl TPOU3BOJCTBA TEpMaHTaHATa
KaJusi: KOMOMHUPOBAHHBIN (TIOTY3JIEKTPOXUMUYECKHI) U AIEKTPOXUMUYECKUH.

XUMHYECKUE CTaJud U TOATOTOBUTEIbHBIE OINEpPAaLUU. YCIOBHS DIEKTPOJIN3a; DICKTPOIHBIE
Matepuaibl. KOHCTpYKIINU 3IIeKTpon3epoB. TeXHOIOrHIecKre CXeMbl IIPOU3BOICTBA KOMOMHUPOBAHHBIM H
NEKTPOXUMHUYECKHM MeToaMu. [IpenmyIiecTBa 1 HEOCTATKH 00OUX METOJI0B IPOM3BOJICTBA.
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DNEKTPOCUHTE3 AMOKCHAA MapraHua. VICTOYHUKM ChIpbs Jisi MPOU3BOJICTBA JMOKCHIA MapraHIia.
TeopeTnueckre OCHOBBI 3JIEKTPOJIM3a: OCHOBHBIE M MOOOYHBIE pEAKIUHU, MPOTEKAIOIIHWE MPU AHOIHOM
o0pa3oBaHNM TUOKCHIA MapraHIa.

CocTaBbl 3JCKTPOJIUTOB M YCJIOBHS TMOJYYeHHS AWOKcHIa Maprania mapok JJIM-1 u DJIM-2.
KoHcTpykuun snekTponaun3epoB. TexHonorndeckas cxema Mpou3BOJACTBA AUOKCUAA MapraHia Mmapku 3/IM-
2.

Pazoen 6. Onexmpocunmes HeKOmMOpbvIX OpeAHUYECKUX COEOUHEHUU (OUHUMPUNA AOUNUHOBOU
KUCIOMbl U CeOAYUHOBOU KUCTOMbL)

OJIEKTPOCUHTE3  aJUNOJMHMUTpUIA. MexaHu3M  peakuuu  KaTOJHOM  TMAPOJMMEPHU3ALUU
aKkpwIoHUTpuna c¢ oOpa3oBanueM agunoauHutTpuia. CocraB pacTBOpa. YCIOBHSI  3JIEKTPOJIU3A.
KoHcrpykuus anekrponnsepa. TexHosornueckas cxema nojaydyeHus auInoguHUTPUIIA.

DeKTpocuHTe3 ceOAIIMHOBON KUCIOTHI. Peaknnn KoHIeHCauu MOHOMETHIIQAUIINHATA TIPU BBICOKUX
AQHOJIHBIX TMOTEHIMaaX ¢ o0pa3oBaHUEM AMUMETUIIOBOTO 3pupa cebaruHoBON KucioThl. CocTaB pacTBopa.
YcnoBus anektponmsa. KoHCTpyKIus anekTpoimsepa. TexHoIoruveckas cxema MmoixydeHus: ceOalnHOBOM
KHCJIOTBI.

Pazoen 7. Ocnosnule cucmemot xumuueckux ucmoynuxoe moka (XUT)

Knaccugukanus u snementsl KoHCTpYKIuid XWUT. OCHOBHBIE TEpMUHBI U OIIpEICIICHUS. DIEKTPOIBIL.
AKTHUBHBIE BELIECTBA U HUX DJIIEKTPOXUMHUYECKHUE CBOWCTBA. OnekTpoiauThl. Cenapartopel. Hekotopsie
0COOEHHOCTH AIeKTpoaHbIX mpoueccoB B XUT; ocobeHHocTn paboThl mOpUCTbIX 3ekTponoB B XUT.
Xapakrepuctuku XHWUT. D3JIC, HampsokeHue pPa3oOMKHYTOM 1IeNH, BOJIbTAMIIEpHAs XapaKTEepUCTHUKA,
BHYTPEHHEE CONPOTHUBIIEHUE, pa3psAHas KpUBas, MOIIHOCTb, EMKOCTb, YJHEPIHsl, caMOpa3psijl, COXPaHHOCTbD,
0T/1a4a, yJIeJbHbIE XapaKTepUCTUKH, TEXHUUECKUM pecypc. CpaBHUTENbHBIE XapakTepucTuku XMUT.

[lepBuuHbIE XMMHUYECKHE HMCTOYHUKH TOKAa C BOJHBIMU DJIEKTPOJHMTAMH. MapraHieBO-1IMHKOBBIC
(ML) snementsl u OaTapeu. TeopeTHuecKkHe OCHOBBI TOKOOOpa3ywoIIMxX IMpoieccoB. CpaBHUTEIbHbBIE
XapakTepucTUKu MII-371eMEHTOB C COJIEBBIM U LIEIOYHBIM JIEKTPOJUTOM. KOHCTpYKIIUU 371EMEHTOB.

Ilepeuunsie XUT ¢ HeBogubiMu aisekTposmtamu. XWT ¢ JIUTHEBBIMM aHOJaMM Ha OCHOBE
OpraHMYECKUX U HEOPraHUUECKUX pacTBOpUTENel. XapakTepucTuku. [IpenmyiiecTa 1 HETOCTATKHU.

AKKyMyASTOpBl. OTIAMYUTEIbHBIE OCOOEHHOCTH aKKyMYJISTOpoB oT mepBUYHBIX XUT. OcHOBHBIE
AJIEKTPOXUMHUYECKUE CUCTEMBI aKKyMYJISTOPOB. AKKYMYJISITOPBI C BOJAHBIMHU DJIEKTPOJUTAMHU: CBUHIIOBBIC
(KUCIIOTHBIE)  aKKyMynaTopbl; Hukenb-kaamueble (HK) wu  Hukens-metamarugpunneii  (HMI)
AKKyMYJIATOPSI (11e7104YHbIe). TeopeTnueckre OCHOBBI TOKOOOPa3yIOLINX MPOLECCOB.

AKKYMYJIITOPBl C HEBOJHBIMU JJIGKTPOJIUTAMH — JIUTUH-UOHHBIE U JIMTHH-TIOJUMEPHBIC.
TeopeTnueckre 0CHOBBI TOKOOOPA3yIOLIUX MPOLIECCOB.

Paszoen 8. Hcmopusa canveanomexnuku u ee nanpasieHus

Hcropus ranbBaHoTexHUKH B Poccun. MecTo ralbBaHOTEXHUKH B COBPEMEHHOMN MPOMBIIUIEHHOCTH.
JlocTrkeHHs: pOCCUICKUX YYEHBIX, POJIb UX B MUPOBOM TAJIbBAHOTEXHUKE

HoBbie HampaBieHUss B TaJIbBAaHOTEXHUKE: MPUMEHEHHWE MHOTOCIOMHBIX (DYHKIIMOHATBHBIX
MOKPBITHIM B TEXHOJOTMU MPOU3BOJCTBA MHOTOCIIOMHBIX MPELM3UOHHBIX MEYATHBIX IUIAT U MHTErPajbHbIX
MHUKPOCXEM.

TemmnaTHOE OCaXA€HNUE U UCTIOIb30BaHUE FAIbBAHOTEXHUKH B HAHOTEXHOJIOTUSAX

Pa3zoen 9. Hayunvie ochosbl npoyeccos 31eKmpoocaxicoerus Memaios u Cnideos

OcCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOOCAKICHHSI MOKPBHITUN MeTaslaMd M CIUIaBaMM, TTOHSATHUS
pacceuBaroleil CrloCOOHOCTH U JIEKTPOJIMTOB U ee omnpeneneHue. Teopus mosei moiaspuszalnuu, OCHOBHbIE
dbopmynael W 00OpyIOBaHWE JJIS  OMNPEICICHHUS  PACCEUBAIONMIEH  CIMOCOOHOCTH  AJIEKTPOJIUTOB.
BripaBHUBatomIas crtocOOHOCTH SJEKTPOIUTOB.

Huddysuonno-ancopOumonnass  teopus  BblpaBHMBaHMs — Kapnoca-KpyrnmkoBa.  Teopuu
oseckooOpazoBanus. biieckooOpazoBaHre Ha MATOBOW M Ha OJIECTSIICH OCHOBE.

Paszoen 10. Ocrnogbl mexnonocuu 31eKmpoocaxrcoenus Memaiios

[ToaroToBka MOBEPXHOCTH Tepel HaHECEHHEM NOKpeITHi. KpareBanue, oOpaboTka IpoObI0 H
MECKOM (METAITUYECKIM), XUMHUECKOE U DIIEKTPOXUMHUYECKOE 00€3)KUpPUBAHUE, TPABJICHUE M AKTHBAIIHS
MOKPBITH.

OcaxaeHue TOKPHITHI OCHOBHBIMH METAJUIAMH W MHOTOCIOWHBIMH ¥  KOMITO3UITHOHHBIMU
MOKPBITUSMU: IIUHK, KaAMHHA, MeJlb, HUKEIb, OJIOBO, XPOM, OCOOEHHOCTH AJIEKTPOOCAKICHUS MHOTOCIIONHBIX
MOKPBITH.
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Komno3unmonnsie mokpeiTHs. HEpTHBIE (Da3bl, BKIIOYaeMbIe B TaTbBAaHUYCCKUE MTOKPBITHUS, 3a1a4l
Y CJIOKHOCTH TIPH 3JIEKTPOOCAXKICHUH KOMIO3ULIMOHHBIX MTOKPBITH.

Pazoen 11. Dnexmpoocasicoenue nokpvimuii cCniasamu

TeopeTrueckre OCHOBBI 3JEKTPOOCAKICHHS CIJIABOB — TEOPHsI COBMECTHOTO pa3psiia MOHOB Ha
KaToJe.

DIEKTPOOCaKICHUE CIIABOB 0JIOBO-CBUHEIL, OJIOBO-BUCMYT, 0JIOBO-KOOANIBT, OJIOBO-HUKEIb, JIATYHb,
OpoH3a, IMHK-HUKEIb, HHWHK-KOOAIBT, ITUHK-XKENIE30, OJOBO-IMHK. OCOOEHHOCTH HCIOJB30BAHUE ITHX
CIUIaBOB, OCHOBHBIE€ COCTaBbI AIEKTPOIUTOB U CHOCOOBI X pa3pabOTKU U YIPABIEHUE COCTaBaMU CILIABOB,
MOJIy4aeMbIX U3 3TUX JIEKTPOJIUTOB

OcoOenHoctd aHOAHBIX mpoleccoB. CIlaBHbIE aHOIbl U HMHEPTHBIE (HEPACTBOPUMBIE) AHOBI,
KOMOMHHMPOBAHHbBIE aHO/IbI

Paszoen 12. Texnonocuu ocasicoenusi 2anvb8aHu4eckux nOKpulmuil Ha nedamuvle niamsi. Texunonozuu
nPOU3800CMEA UHMESPATbHBIX MUKPOCXEM

Haubonee mpumeHsieMble B HACTOSIIEE BPEMsI B MPOW3BOJCTBE IMEYATHBIX IJIAT CYOTpaKTHUBHAs,
aJJIMTUBHAS U TIONYy-aJAIUTUBHAsA TeXHOJOoruu. CyOTpaKkTUBHAS TEXHOJIOTUS U €€ OTIUYUS OT aIITUTUBHON U
MOYy-aJIUTUBHON TEXHOJIOTUU.

["anpBaHMYEeCKUE MPOLIECCHl, MPUMEHSEMbIE B MPOM3BOACTBE MEYATHBIX IJIAT U HX OTJIMYUA, U
OCOOEHHOCTH, IO CPAaBHEHHUIO C HAHECEHHEM METAJUIOB JUIsi OOBIYHOW aHTUKOPPO3MOHHOM 3alUTHI.
OyHKIMOHATbHAS TATbBAHOTEXHHUKA M POJIb FaIbBAHMYECKHUX MOKPBITHI B IPOU3BOJICTBE MEYATHBIX IJI1aT.

MHorocnoiiHpie  NMPENU3HOHHBIC TEeYaTHhIE IUIAThl W TpeOOBaHHUSA, MPEIbSABIAEMbIE K
raJIbBAHUYECKUM TOKPBITUSAM IPU NPU3BOJACTBE Takux Iiar. Ponb paccemBaroiieil M BbIpaBHUBAIOIIEH
CIOCOOHOCTH B ITPOU3BOJICTBE MEUYATHBIX ILJIAT.

Oco0eHHOCTH HaHECEHUS MHOTOCIIOMHBIX MOKPBITHI Ha 3arOTOBKHM MUKPOCXEM M KOHTAKThI, B TOM
qrcie ¢ UCnojibp3oBanneM TtexHonoruii «Reel-to-Reel». Otnuuns u npeumymiectBa crocoda «Reel-to-Reel»
B OTJIMYHME OT KACCETHOW TEXHOJIOTMH, TPUMEHSIEMOM IJIsi IOKPBITHS 3arOTOBOK BBIBOJOB U MHTETPAIbHBIX
CXEM.

4 O0beM yueOHOM TMCUMILTHHBI

Beero Cemectp
Bun yuebnoi paboThl 6 !
3E Axan. 3E Axan 3E Axan.

q, . 4. q,
OO6m1ast Tpy10€MKOCTh TUCIUILIAHBI 9 324 4 144 5 180
KonrakTHas padora — ayiuTopHbIe 3,56 128 1.78 64 1.78 64
3aAHATHA:
Jlexunu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
JIaboparopusie pabots (JIP) 1,34 48 0,67 24 0,67 24
B TOM 4HCJIe B (hOpMe TPAKTHIECKOM 134 48 0,67 24 0,67 24
IIOITOTOBKH
CamocrosiTesibHas padora 4,44 160 2,22 80 2,22 80
KonTakTHas camocTositensHas pabota 0,4 0,4
CaMocCTOsATeIbHOE H3ydeHUE Pa3/IeiioB 4,44 159.6 2,22 796 2,22 80
IACIIATUINHEL
Buabl koHTpOJIA:
3auem c ouenkoii + + - -
IK3aMeH 1 36 - - 1 36
KonTakTHas pabota — MPOMEKYTOIHAS

0,4 - 0,4
aTTecTalus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6

3auer ¢
Buja nToroBoro KOHTpoOJIS: . JK3aMeH
OLICHKO1
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Beero Cemectp
Bun yue6HO# paboThI 6 !
3E Actp. 3E AcTp. 3E AcTp.

q, q, q,
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 9 243 4 108 5 135
KOHTaK"l:Haﬂ pa6ora — ayiuTOpHbIE 3,56 9% 178 48 178 48
3aHATHSA:
Jlexiuun 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ansatus (113) 0,44 12 0,22 6 0,22 6
JlabGopaTtophsbie padoTtsl (JIP) 1,34 36 0,67 18 0,67 18
B TOM 4HCIIe B (hOpMe MPAKTHIECCKON 1,34 36 0,67 18 0,67 18
[TOJITOTOBKH
CamocrosiTesibHas padoTa 4.44 120 2,22 60 2,22 60
KonTakTHas camocTositensHas padora 0,3 0,3
CaMocTosTeTbHOE H3yUeHUE Pa3/IeoB
TUCIUIUTAHEI (11u Opyeue uobl 4,44 119,7 2,22 59,7 2,22 60
camocmosmenvHol pabomoi)
Buabl koHTpOJIA:
3auem c ouenkoii + + - -
9K3aMeH 1 27 - - 1 27
KonrtakTHas pabota — mpoMeKyTouHas 03 i 03
aTTecTalus 1 ' - 1 ’
[ToaroroBka k sK3aMeHy. 26,7 - 26,7

3auer ¢
Bujg nTOroBoro KOHTpoOJIs: . IKk3aMeH
OLIEHKO#i

AHHOTanuUs padoyeii MPOrpaMMbl IUCIUTIIAHBI
«PecypcocOepeikeHue H IKOJOTHYECKas 0€30IIACHOCTD JJIEKTPOXUMHYECKUX TPOU3BOICTBY»

1 Heap aucuMmIMHbI — OO0y4YeHHE CTYJCHTOB HAyYHBIM OCHOBaM pPECypcoCOepeKeHHsl Hu
IKOJIOTHYECKON O€30MMacHOCTH JJICKTPOXMMHUYECKUX TIPOIECCOB, a TAaKXKe MPUHIUIAM pa3paboTKH U
yIpaBIEHUS TEXHOJIOTUYECKUMH MPOIECCaMU, M HCIONBb30BAHUE WX PE3YNIbTAaTOB B MPOQECCHOHATHHON
eI TEILHOCTH.

2 B pe3yabTare n3ydyeHus TUCHUILITHHBI 00YYAIOIHIiCS TOJIKEH:

Obnaoams cAenyoIMMH KOMIETEHIINAME U nHauKatopamu ux noctuxenus: [1K-1.1, TIK-1.2, TIK-
2.1, TIK-2.2, I1K-2.3, I[1K-3.2, [1K-4.1, T1K-4.2, I1K-4.3, I1K-6.1, T1IK-6.2, I1K-6.3.

3name:

- OCHOBHBIE KPUTEPUU HKOJOTMUYECKON OMAacCHOCTH TallbBAHOXMMHUYECKOTO TPOM3BOJCTBA;
OpTaHHU3aIII0 BOJ00OOPOTA TEXHOIOTUYECKOTO MPOIIecca U MPUEMBI PaIlMOHATHLHOTO BOJAOIIOTPEOICHUS;

- COBpEMEHHBIE TEXHOJIOTUU PEeTeHEepallii, YTHIU3AINH U 00€3BpEKUBAHIS TEXHOTCHHBIX OTXO0/I0B;

- KOHIICTIIIAIO MAJIOOTXOTHOTO SKOJIOTHYECKH O€30ITaCHOTO JIEKTPOXUMHUIECKOTO TIPOU3BOICTBA.

Ymemn:

- pabotaTh C JUTEpaTypoil IO BOIPOCaM, CBS3aHHBIM C OKOJOTHYECKOH O0€30MacHOCTHIO
ANEKTPOXUMHUUYECKUX MTPOU3BOJICTB;

- TMPOBOJUTH TEXHHKO-dKOHOMHUYECKUH aHAINU3 MPOOJIEM DHEPro- M PeCcypcocOepekeHus Ha
ANEKTPOXUMHUYECKUX MMPOU3BOJICTBAX;

- BBIOUPATh COBPEMEHHBIC TEXHOJIOTH MTEPePaA0OTKH OTXOJI0B JICKTPOXUMHUIECCKHIX TIPOU3BOICTB.

Bnaoems:

- OCHOBHOH TEXHHMKOW W METOJaMU HCCIEJOBAHMS IPOILIECCOB, HAMPABICHHBIX HA CHUXCHHE
9KOJIOTHYECKOH OMACHOCTH 3JIEKTPOXUMHUYECKHIX TIPOU3BO/ICTB;

- METOJIaMU aHaJu3a PEe3yJIbTATOB ONPEICIICHUS W MPOTHO3HPOBAHHS IKOJIOTHUYECKOW OMAaCHOCTH
raJIbBAHOXMMHYECKOTO TTPOU3BOJICTRA.
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3 Kpartkoe conep:xanne JMCHHUIIHHbI

Pazoen 1. Bseoenue. Obwue 60npocvi 3Kon02UU U PecypcocOepedcerus NeKMpoXUMULecKux
npouU3800Cma

Dkonoruyeckue npoOaemMbl AIEKTPOXUMUYECKUX MTPOU3BOJICTB HA COBpEMEHHOM ATare. Posb kypca B
MOJTOTOBKE  HMHXKEHEPOB-TEXHOJIOTOB  AJEKTPOXMMHMUYECKHUX  IPOU3BOJACTB.  3ajaud  HUHKEHEPOB-
AIIEKTPOXUMHUKOB B PEIICHUH YKOJIOTHUYECKUX MPOOIEM U BOIIPOCOB PECypPCOCOESPEIKEHHUS.

@akTophl 3arps3HEHUS OKpyXkatomieil cpenbl. OCHOBHbIE TMOJIOKEHHSI KOHUEHIMH Pa3BUTHUS
COBPEMEHHOT'0, JKOJOTMYECKH 0e30MacHOro, pecypcocOeperammero rajibBaHHUYECKOTr0 IPOU3BOJICTBA.
CpaBHUTENBHBIN TEXHUKO-DKOHOMUYECKHUI aHAJIU3 CPEACTB U METOJ0B OYUCTKU MPOMBIIIJICHHBIX CTOKOB OT
TSOKETIBIX  LBETHBIX METAJUIOB, OpPraHMYECKHX 3arps3HUTENel W JAp. TOKCHYHBIX 3arpsa3HEHUH.
TexHonornueckue mpueMbl, oOecleYrBalOIie SKOHOMHMIO METajUIOB, pEareHTOB BOJbI U  3alIUTY
OKpykaromie cpezpl. [IpenenpHo JonycTUMbBIE KOHIEHTPAIlMA HOHOB METAJUIOB B CTOYHBIX BOJIAX.

Pa3zoen 2. Ouucmrka npomvlHbIX U CMOYHBIX 800 8 2ANbBAHOMEXHUKE U NPOU3BOOCBE NEYAMHBIX
niam

XapakTtepuctuka cTouHbIX BoJl. Knaccuduxanus u Gpusnko-xuMu4eckre OCHOBBI METO/I0B OYUCTKHU
raJbBaHOCTOKOB (QJIEKTPOXMMUYECKHE, MeMOpaHHbIE, copOumonHbie). [IpenmyiiecTtBa W HEIOCTATKU
MeTo10B. JIOKambHbIe METOABI U3BJICUEHUS MOHOB TsKEJBIX BETHBIX MeTaiioB (Cu, Ni, Cr, Al, Zn, Cd) u3
OPOMBIBHBIX BOJA C yTWIM3alMEH [IEHHBIX KOMIIOHEHTOB W BO3BpaTOM BOABL. MemOpaHHBIE,
3MEeKTPOIOTAUOHHBIE, SJIEKTPOXUMHUUECKHE U COPOLIMOHHBIE YCTAHOBKHU.

Paszoen 3. Pecenepayus, obesspesicusanue u ymunu3ayus mexHoai02U4ecKux pacmeopos

Knaccudukanus TeXHOIOTHYECKUX pacTBOpoB. O0ImuMe moaxoasl k mpodieme. bazoBbie TexHOIOTHU
pereHepanyy pacTBOPOB XMMHUYECKOTO M ANEKTPOXHUMHUYECKOTO 00E3KUPUBAHUS U3JCIHUI, TPAaBICHUS MEIU
u ee cmuaBoB. CocTaBbl pacTBOPOB. MeToapl 00€3BpEKUBAHMS TEXHOJIOTMUECKUX PACTBOPOB TPABICHHS
craneit. ObopynoBaHHe, TEXHOJIOTUYECKHE CXEMBbI, pereHepalui OTpabOTaHHBIX PACTBOPOB C yTHIIM3AaLUEH
[EHHBIX KOMIIOHEHTOB. [IpOeKT TUIOBOro yyacTka Mo pereHepanuu u 00e3BpeKMBAHUIO TEXHOJIOTHYECKHUX
(Ha mpuMepe HUKEIb- U MEAbCOJEPIKAIINX ) PAaCTBOPOB.

Pasoen 4. Obesspescusanue u ymuausayus meepovix 0mxo008 1eKmpOXUMULECKUX NPOU3BOOCHIE

XapakTepucTuka TBepAbIX O0Tx0l10B. Mx kmaccudukanus. ba3oBble TexHOIOTUU MepepabOTKH,
00€e3BpEeKMBAaHMS M YTUIM3ALMM TajlbBaHOIIJIAMOB C IOJYYEHHEM IEHHBIX MPOJYKTOB (CTPOMUTEIbHBIX
MaTepHaJioB, MUTMEHTOB, Kpacok). COBpeMEHHBIE TEXHOJIOTHHU NIEPePadOTKH OTPAOOTAHHBIX aKKYMYJISITOPOB
U TaJlbBaHUYECKHUX 3JIeMEHTOB. OCHOBHbIE HAIPABICHMS COKpAIIEHUs 00Pa3yIOIIMXCS TBEPAbIX OTXOJIOB B
raJlbBAaHOTEXHUKE U MIPOU3BOCTBE MIEYATHBIX TIJIAT.

Paszoen 5. Cogpemennvie mexumonocuu u 060pyooganue 0ns peuieHus npoonrem KOA02Uu U
pecypcocbepediceHus

Knaccugpukamus meronoB. bazoBele TexHonormu U 000OpyJIOBaHME C  HCHOJIb30BAHUEM
JNEKTPOXUMHUYECKOH HAyKH B PEIICHHH OJKOJOTMYECKHX TMpOoOIeM. YCTaHOBKH, HCIIOJIB3YIOIIHE
3JIEKTPOMEMOpPaHHBIE MTPOLECCHI, AEKTPOIH3, INEKTPODIOTALMIO, FNEKTPOKOATYIISAIHIO, STEKTPOIUATIN3 IS
00eCTieYeHnss OYMCTKU TPOMBIBHBIX M CTOYHBIX BOJ OT HOHOB IIBETHBIX METAJUIOB, OPTaHHMYECKUX
3arpsA3HUTENEH, a TaKKe I pereHepauy oTpaboTaHHBIX KOHLIEHTPUPOBAHHBIX PACTBOPOB C BO3BPATOM HMX
B TEXHOJNOTHYECKHH 1K OONacTH TPUMEHEHHUS DIIEKTPOXMMHUYECKHX TEXHOJOTHid. Marepuais
3JIEKTPOJIOB, MEMOPaH, KOHCTPYKIIUH aIIapaTosB.

Pa3zoen 6. Oxpana oxpyarcaroweti cpeovt u busznec

PeiHOK TexHONOTHMH, oOOpymoBaHuMs W yciuyr. OCHOBBI MapKeTHHTa, MEHEDKMEHTa, pPa3BHTHE
npeanpuHUMAaTeNbCTBa B oTpaciai. CoBpeMeHHbIE TEH/ICHIIMHM Pa3BUTHs TEXHOJIOTUU M 000PYAOBaHUS IS
pelieHus npodieM pecypcocOepexeH st U 3KOJIOTHYECKON 0€30IacHOCTH 00BEKTA.

4 O0beM yueOHO# 11 CUMNJIMHBI

O0beM TMCUMIUINHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
4. y.
OO01mast Tpy10€eMKOCTb TMCUMILIAHBI 2 72 54
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS: 0,9 32 24
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IIpooonsicenue mabauyvi

Jlexkuun 0,444 16 12

[Ipaktrueckue 3anstus (113) 0,444 16 12

CamocrosiTesibHasi paboTa 1,1 40 30

KonTaktHas camocrositensHas pabota 0,4 0,3

CaMocCTOsATENbHOE U3YUEHUE PA3IEI0B JUCIUIINHBI pap 39,6 29,7
Bu HTOroBOro KOHTPOJIA: 3auer ¢ OLEHKOM

AHHOTanuUs padoyeil MPorpaMMbl IUCIUTIIAHbBI
«OCHOBBI KBAHTOBOM XMMHI)

1 Heab TUCHUMIMHBI — COCTOUT B M3YYCHUH OCHOBHBIX MOHSITHI COBPEMEHHOM KBAHTOBON XMMUHU
M KBAHTOBO-XMMHUYECKMX METOJOB pacuera CTPOCHUS M CBOWCTB XMMHYECKUX CHUCTEM; BO BBEICHHH
CTYAEHTOB B KPYI' OCHOBHBIX IIPEACTABICHUN O XUMHUUECKOHN CBSI3M U MEKMOJIEKYJISIPHBIX B3aUMOJICUCTBUSIX
U O3HAKOMJICHHM Ha 3TOW OCHOBE C OCOOCHHOCTSMHU XUMHYECKOW CBS3M B XMMHUYECKHUX BEIIECTBAX U
OOyCIIOBIICHHBIX OSTHUM CBOWCTBaMH MAaTepuajoB, B OCBOCHHH pabOThl C OCHOBHBIMH KBaHTOBO-
XAMHYECKUMHU KOMIIBIOTEPHBIMU MTPOTPAMMAaMHU, UCIIOJIb3YEMBIMH Ha ITPAKTHKE.

2 B pe3yabTare n3y4yeHus TUCHUTITHHBI 00YYAIOLIHIiCS TOJIKEH:

Obnadamys CeAyIOMAMI KOMIIETCHIIUSAMHI ¥ WHAUKATOPAMH UX JOCTHKCHHS:

1IK-2.1, [IK-2.2, IIK-2.3, [IK-4.1, IIK-4.2, [IK-4.3

3namo:

- OCHOBHBIE IIOJIOKCHUS KBAaHTOBOW XHMHH, COBPEMEHHOW TEOPUHM XHUMHYECKOW CBSI3H U
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSA U MPUMEPHI €€ TPUMEHEHHUS K KOHKPETHBIM XUMUYECKUM CHUCTEMAaM;

- IPUHLMIIBI KOJIMYECTBEHHOM XapaKTEPU3allui aTOMHOM U 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJISPHBIX
CUCTEM;

- OCHOBHBIC B3aWMOCBSI3H MEXKY JEKTPOHHON CTPYKTYpOH U (PU3UKO-XUMHUUYCCKUMHU CBOHCTBAMHU
BEILIECTB, JIE)KAIIUE B OCHOBE YIIPABJICHHUSI CBOMCTBAMH;

- BO3MO>KHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKHUX PACUCTHBIX METOJIOB M 00JIACTH UX
MIPUMEHUMOCTH.

Ymems:

- TPUMEHSATHh KBAHTOBO-XMMHUUYECKUE MOJXObI U METOABI JJIsl pacyeTa, HHTEPIPETAUUHA U
MPEACKa3aHUs CTPOEHUSI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Braoemy:

- DJIEMEHTAPHBIMM HABBIKAMH NPUMEHEHUS KBAHTOBO-XUMHUYECKUX IOAXOJI0B M METOJ0B H
VMHTEPIPETALUU PE3YIBTATOB IPU PEIICHUH NPAKTUYECKUX TEXHOJOTMYECKUX 3aJad U CTaHIapTHBIMU
KBAaHTOBO-XMMHYECKUMHU KOMIIBIOTEPHBIMU TPOTPAMMaMHU.

3 Kpartkoe conep:xanue JUCHHIIHHBI

Beeoenue. Tlpenmer kBaHTOBOW XUMUU. POIb KBaHTOBOW XMMUU B OMUCAHUH XUMHUYECKHUX SIBICHUN
Y NIpoLEeccOB. B3auMOCBA3b KIIACCUYECKOM U KBAHTOBOU MOJEJIEN MOJIEKYI.

Pa3zoen 1. Obwue npunyunsl K6aHmMoBoU XuUMUU

1.2.  OcHOBHBIE IPHOIIKEHHS.

OCHOBHBIE TOJIOKEHHSI KBAaHTOBOW MEXaHWKH. BapualMOHHBI METOJ HAaXOXIECHHS BOJHOBBIX
¢bynaknuii. [IpubnmkeHne HE3aBUCUMBIX YacTUIl. MeETOJ CaMOCOTJIaCOBAaHHOTO TIOJIA JJiE aTOMOB.
[TpubmxeHne NeHTPaIbHOTO TOJIL. ATOMHBIE OPOUTAIIA U UX XapaKTEPUCTUKH.

1.3,  OaHODNEKTPOHHBIE M MHOTOXJIEKTPOHHBIE BOJHOBBIE (YHKIIMM M METOIbl HMX pacyeTa.

AHTUCUMMETPUYHOCTD EKTPOHHON BOJIHOBOM (pyHKuMU. CriuH-opOuTanu. JlerepMuHaHT
Crnevitepa. Begenue B metonbl Xaptpu-®oka m Komna-Illama, xumuyeckas TpaKTOBKa pe3yJbTaTOB.
DNEeKTPOHHBIE KOH(UTYpAITMH aTOMOB C TOUKH 3PEHHUs KBAHTOBON XUMUHU.

Pa3zoen 2. Memoowi kéanmogoul xumuu

2.1. MonekynspHas CTPYKTypa, SJIEKTPOHHAsT KOPPEISIIHSL.

[Tpubnmxenne bopua-OnnenreiiMepa, anuabaTHUeCKUil TMOTEHLUMAT M MOHATHE MOJIEKYISPHOM
cTpykTypbl. Metonbl Xaptpu-®oxka u Kona-Illsma nis monexynsl. [Ipubnmxenne MO JIKAO.
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DneKTpoHHas Koppesius. Meroa KoHHUrypalroHHOTo B3auMmojeiicTBus. Teopust Bo3mymieHuil. Pacuer
SHEPrUM AUCCOLMALNN XUMHUECKHUX CBSI3EH.

2.2. Hepmmupudeckre 1 MoJTyIMIUPHIESCKUE METOTBI.

Hepapxusi METOIOB KBAaHTOBOM XMMHM. Hesmmupuueckash KBaHTOBash XUMUs. ba3ucHble (QyHKIUH
JUIS HEOMITUPUUYECKUX PAcueTOB. ATOMHBIE U MOJIEKYJISIpHbIE Oa3ucHble HaOOpbl. Posib 6a3uCHBIX QYHKLIUH B
ONUCaHUM CBOUCTB Moiiekys. [lomysmnupuyeckue meronabl. BaneHTHoe npuOIMKEHHE. T-3JIEKTPOHHOE
npubmmxenne. Meton Ilappusepa-Ilomna-Ilappa. IIpocrtoii n pacmmpeHHslii MeTo bl XI0KKens. TodHOCTh
KBAaHTOBO-XMMHUYECKUX PACYETOB CBOKCTB MOJIEKYII.

Pazoen 3. Xumuueckas 6536 u MeAcMoneKynisapHvle 83auUmMO0eticCmaus

3.1. XuMunueckast CBsi3b U MEXKMOJIEKYJIIPHBIE B3aUMOJICHCTBHS.

OpOutanbHas KapTHHA XUMHUYecKOM CBsi3U. KOHCTpyKTHMBHasi M JECTPYKTHBHAs MHTEpQEpeHIMs
opbutaneii. MonekyspHble OpOUTaTIM W HMX CUMMETpHiiHas kinaccuukanus. KoppensiuuoHHbIe
JarpaMMbl. DJIEKTPOHHbIE KOHGUTYpallMK ABYXaTOMHBIX MOJIEKYJ. AHAJIN3 3aCeJIEHHOCTEe opOuTaneil 1no
Mannukeny. llonsaTue o 3apsanax v nopsakax CBs3en.

IIpocTpaHCTBEHHOE  pacHpeneiacHUe  JJICKTPOHHOM  IJIOTHOCTM M XMMHYECKas  CBA3b.
MesxMoneKkynsipable B3auMoieiicteus. JledhopmaronHas 31eKTpoHHast IIOTHOCTh. CHIIBI B MOJIEKYJTax.

3axnouenue. KBaHTOBass XUMHS KaK HHCTPYMEHT IIPOTHO3a B XUMHHU.

OO11ee KOJIMYECTBO Pa3ACiioB — 3.

4 O0beM yueOHOi 11 CUHIIIHHBI

O0BeM TUCHUILTHHBI
Bup y4eOHoii padoThI Axax, | Acip.
3E
q, q,
OO0mast Tpy10eMKOCTh M CHHUILINHBI 2 72 54
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHS: 0,89 32 24
Jlekuun 0,445 16 12
[Ipaktnueckue 3anstus (I13) 0,445 16 12
JIaboparopusie paboTs (JIP) - - -
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTosTensHas padora 0,4 0,3
1,11
CamocrosiTenbHOE U3yUeHUE PA3/IEIIOB TUCIUTLTUHBI 39,6 29,7
Bupa xoHTpoJs: 3a4eT ¢ OLEHKOM

126



5.3 lucuMn/IuHbI 4acTH, popMHUPYEeMOii YYACTHHKAMH 00pa30BaTe/IbHbBIX OTHOIEHUH (AU CHMIIHHBI
1o BbIOOPY)

AHHOTaNUs padoyeil MPOrpaMMbl TUCIHUTLTUHBI
«MeToabI HCC/IEIOBAHNS B TEXHOJIOTHH 3JIeKTPOXUMHUYECKHX MPOLECCOB»

1 Ieap AUMCUMIVIMHBI — TpHOOpeTeHHE OOydYaloUMMHUCA 3HAHUH B O0JACTH METOJOJIOTHH
JNEKTPOXUMHUYECKUX OSKCIIEPUMEHTANBHBIX HCCIEAOBAHUNA, HEOOXOAMMBIX IPH OCBOCHUU JAUCUHUILIMH
npoduIis TOATOTOBKH.

2 B pe3yJbTaTe H3yYeHHsl IUCHUIIHHBI 00YUAIONIUIICS T10/KEH:

Obnadams cneayrOINMMI KOMIETEHIIMSAMA U UHIUKaTopaMu ux gpoctxkenus: [1K-2.1, I1K-2.2, TTK-
2.3, [IK-3.1, T1K-3.2, TIK-3.3, [1K-4.1, T1K-4.2, TTIK-4.3, T1IK-5.5.

3uams:

— OCHOBHBIE IKCIIEPUMEHTAJIBHBIE METOIUKH UCCIICAOBAHUS B 00JIACTH JIEKTPOXUMHUECKUX
TEXHOJIOTHiA;

— OCHOBBI (PM3UYECKUX U (PU3UKO-XMMUYECKHX METOJOB MCCIIEIOBAHMS MTOBEPXHOCTHU IEKTPOIHBIX
MaTepHualoB;

— TEXHOJIOTMYECKHUE ACTIEKThI JIEKTPOXUMHUECKUX METOJOB UCCIIEIOBAHUS.

Ymemn:

— Ha OCHOBE TEOPETUYECKUX IPEACTABICHUI IPAMOTHO ITOCTPOUTD IJIAH AIEKTPOXUMUYECKOTO
3KCHEPUMEHTA;

— BbIOpaTh HEOOX0AUMBIE PU3nUecKre U (PU3NKO-XUMHUYECKHE METO bl UCCIIEIOBAHMUS;

— COCTaBUTh IUIAH 3KCHEPUMEHTAIBHOTO HCCIIEIOBAHUA Uil PEIICHHS] KOHKPETHOU 3aa4uu
3JIEKTPOXUMHYECKUX TEXHOJIOTHM.

Braoemy:

— OCHOBaMH METO/I0JIOTMH JIEKTPOXUMHUUYECKOT0 3KcniepuMenTa B TOII;

— BKCHEPUMEHTAIbHBIMU [TPUEMAMU 3JIEKTPOXUMUYECKUX UCCIIETOBAHUMN.

3 KpaTkoe coaepikanue TUCHHUIIHMHBI

Paszoen 1. Beeoenue. Kunemuxa snexmpoxumuieckux npoyeccos. Memoo nonsapuzayuoHHbIx KPUsbiXx.
Memoo epawaroujecocst OUCK08020 31eKmpooa

[IpenMer u coneprkaHue MTUCHUIUIMHBL. 3a7aud JUCHUIUIMHBL. POJib 3JIEKTPOXMMHUU B COBPEMEHHOMN
Hayke U TexHuke. OCHOBHBIE TOHATUA. MeToa TOJMApPU3AIMOHHBIX KpUBBIX. OrmpexaeneHue
MOJIAPU3ALMOHHBIX KPHUBBIX, Pa3HOBUJHOCTH NOJSPHU3ALUOHHBIX KpHUBBIX. OO0JIacTH HCCIENOBAaHUN C
WCIIOJIb30BAaHUEM MOJISPU3ALMOHHBIX KPUBBIX. DIEKTPUYECKas CXeMa HU3MEPEHHUs] KaTOJHOTO U aHOJHOTO
noTeHmanoB. Dnekrpona JIlyrruna (I'edp), 1iens ero mpuMeHeHus. X0/ CTaHAAPTHBIX KaTOJIHBIX M aHOAHBIX
MOJISIPU3AIMOHHBIX KPUBBIX, XapakTepHble oOnactu KaromHble momisipu3allMOHHBIE KPUBBIE, OMpeielieHue.
[IpuMeHeHrne KaTOIHBIX MOJSIPU3AIMOHHBIX KPUBBIX B IMPAKTHUYECKUX LEAX. JIMMUTHUpYIOIIME CTaauu
KaTOJHOIO BOCCTaHOBIJIEHUs MeTauioB. llepenanpspkenne. OmnpezneneHue. YpaBHEHHE IMOJIIPU3ALUOHHON
KpUBOH B cilydae nepeHanpskeHus audysueit. O000mEHHbIE KaTOAHbIE MOISPU3AIMOHHbBIE KpUBbIe (0€3
orpaHudeHuii, ¢ audd. orpaHuyeHHSIMH, CyMMapHble). YBEJIWYEHHE CKOPOCTH KaTOAHOTO IMpolecca B
ycinoBusix auddy3uun. JlumuTHpyronme CTaaud KaTOJAHOTO TMpollecca. YPaBHEHHE MOJISIPU3AIMOHHON
KPUBOH B ciydae »3JIEKTPOXUMHUYECKOro IepeHanpspkeHus. Tok oOmena. Ypasuenue Tadens. Bun
MOJIIPU3ALMOHHBIX KPUBBIX XapaKTepHble [UIsl peakuui, MNPOTEKAIoUUX C 3aMeIJIeHHOW cTaauen
NPUCOSANHEHNUS WIM OTJA4d JJIEKTPOHA B TPAAWIIMOHHBIX M B TadelneBCKHX KOOpAMHATaX. AHOIHBIC
MOJIIPU3ALMOHHbBIE KpUBbIe. AHOJIHAS MMacCUBallls METaJUIOB. Vcronb3oBaHNE aHOHBIX MOISPU3ALMOHHBIX
KPUBBIX B TNpakTUYeCKUX Ueisax. [lonsipu3anmoHHble KpHUBBIE AHOJHOTO PACTBOPEHUS METAUIOB U
BOCCTAHOBJIEHMSI KHCIIOpOJa B HOPMAJIbHBIX YCIOBHUSX, IpHU MepeMelmmnBaHuU pacTBopa. (CKopocTh
Koppo3uu. UeTbipe 006IaCTH Ha aHOIHOU MOJSIPU3ANMOHHONW KPUBOM: MPUYMHBI BO3HUKHOBEHUS. M3yueHue
KMHETUKU AJIEKTPOXUMUYECKUX MPOILIECCOB B CTAllMOHAPHBIX YCIOBHIX. MeTo | BpallaroIierocst McKOBOTO
anektpona. OOnactu mpuMmeHeHHuss Mmetoaa. YcrpoiictBo BJ/ID. YpaBHenue motHoct Toka Ha BJID.
Ornpezenienne TUMUTHPYIOIMNUX CTAIUN IJIEKTPOXUMHUYIECKUX TMporieccoB ¢ momoins B/, Hecranmonapueie
METO/Abl ~ UCCJIENIOBAHMS KHUHETHKM DJIEKTPOJHBIX MPOLECCOB B  3JeKTpoxumuu. lluknuueckas
BOJIbTAMIIPOMETPHSI, OTIpeiesieHne, 00J1acTh IPUMEHEHUS.

Pazoen 2. I[lomenyuomempus. Honomempus. D1ekmpoovl Ucnonbsyemule 6 NOMeHYUoOMempuu
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Onpenenenne noTeHIMOMETpUn. [IpuHIUMN [OEWCTBUS TMOTEHUMOMETPUYECKUX aHAIM3aTOPOB.
Onpenenenne DJIC. NanbBannueckas siueiika s onpeaenenus DJC. IloreHnuansl B MOTEHIMOMETPUH:
AIIEKTPOAHBIM, MEeMOpaHHBIH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN, Au((y3nOHHBINH, OmperencHus.
VYpaBuenue Hepucra, ¢GuU3NKO-XUMHUYECKUNH CMBICT MpepeMeHHbIX (OCHOBHBIE THUIIBI 3JIEKTPOAOB,
UCTIONIb3yeMble B MOTeHIoMeTpur. CTEKISHHBIH 3JIeKTPOJ, YCTPOMCTBO, mnpenHazHaueHue. OOmacth
npuMeHeHus. VIOHCeNEeKTUBHBIN 2JICKTPOJ] ¢ TBEPION U KHUIAKOH MEeMOpaHOW: yCTPONCTBO, IPeIHA3HAYCHUE.
[loreHnman HOHCEIEKTHUBHOTO 3JEKTPOJa B OTCYTCTBHE IIOCTOPOHHUX HOHOB. ['paduueckuii BuA
3aBucumocTu noreHnuana MCD or pH. Ilpemen onpeneneHuss NOTEHIMATONPEICTSIONIEIO HOHA.
Hcnonp30oBaHME MOHCEIEKTHBHBIX JIEKTPOJOB B IPAKTHMUECKUX LENSIX. OJIEKTPOJbl CpPaBHEHUS:
CTaHIapTHBIA BOJAOPOIHBIN AJIEKTPOJI, KaJIOMEIbHBIN MEKTPO, XJIOPUICEPEOPSIHBIN 3JIEKTPOI. Y CTPOMCTBO,
[OTEHLIUAJIONPEAETAIONINE peaxkuuu. Obnactu IIPUMEHEHNE JIEKTPOJIOB CPaBHEHHSI.
[Torenunomerpuyeckoe omnpenenenue pH, npuniun aeiicrsust pH-meTpa, 3MeKTpo/ibl, UCToIb3yeMble B pH-
metrpun. OcHoBHbIe OydepHble pacTBopbl s pH-merpuu. IlpuHumn aedictBus OypepHBIX pPacTBOPOB.
[Tepeuens OydepHbIX cuctem, coctaB OypepHbIx cuctem, 3HadeHus pH. [lpurorosienue ctanaapT-TuTpa.

Pasoen 3. Hccreoosanue cmayuoHapuvlx Xapakmepucmuk — d1eKMpOXUMUYECKUX — CUCHEM.
Konoykmomempus. Snekmpoghopes

Konnykromerpusi, onpeneneHue. DIEKTPOIPOBOJIHOCTh, CONPOTUBICHHUE. BaXXHOCTH ompeneneHus
AJIEKTPONPOBOJHOCTH B DJIGKTPOXMMUYECKUX  MCCIEAOBAaHUAX.  YJelabHass W OKBHUBAJICHTHas
ANEKTPONPOBOAHOCTh,  (DAaKTOPHl  BIMSIONIME HA  AJICKTPONPOBOAHOCTh. MeTombl  ONpeaesieHus
anextponpoBogHocTH: Merton Kombpayma, cxema nmpubopa Kombpayma. Kongykromerpuyeckas saeiika,
cxema, MaTepuai 31eKTpoaoB. [IpsiMast u KocBeHHas! KOHAYKTOMETPHS, ONpeieTIeH s, 00IaCTH MPUMEHEHUSI.
W3mepenue 3JIEKTPOKMHETHUYECKOIO IOTEHIMala METOJOM 3JeKTpodopes3a, cymHocTh Meroaa. Cxema
JIBOMHOTO  AIEKTPUYECKOTO  CIIOS, IUIOCKOCTh CKOJBXEHHS, OMNpPEIEICHUE AJIEKTPOKUHETHYECKOTO
noTeHuuana. BakHOCTb HM3MEpEHHUsl AIIEKTPOKMHETHYECKOrO MOTEHLMANa JUIsl PEUICHUS NPaKTHYECKUX
3a1a4. COBpEMEHHbIE METO/Ibl U3MEPEHHU N3€Ta-MOTEeHIMaNa, KOHCTPYKLIIUA U3MEPUTENIbHBIX SUYEEK.

Pazoen 4. Pacceusarowas cnocoonocms snexkmpoaumos. AHuetika Monnepa. Onpedenenue
pabomocnocobrHocmu snekmpoaumos. Huetika Xynina

PacceuBaroias ciocoOHOCTb 3JEKTPOJIUTOB, OIpeaeiacHre. MeToapl ONpeesIeHNsl pacCcernBaoIen
criocoOHocTH. OmpeiesieHus] pacCenBarole ClocOOHOCTH € MCIIOJIb30BaHUEM I1ieieBoi siueliku Moiuiepa.
DNeKTpoJHbIE MaTepuaibl, MpUMEHseMble B suelike Moiuiepa. DiekTpuyeckas cxema MOAKIIOYEHUs
UCTOYHUKA TOCTOSHHOTO TOKa K sueiike Mosutepa. Pacu€r 3HaueHus paccewBarolleil crnocoOHOCTH ¢
UCIIOJIb30BaHUEM JIaHHBIX, MOJYYEHHbIX Ha sueliku Mosuiepa. IIpuMeHeHMe AaHHBIX O pacceuBarolen
CIIOCOOHOCTH B TMPaKTHUYECKOW TajmbBaHuKe. KOHTpOIb paboTOCIOCOOHOCTH TallbBAHUYECKUX PACTBOPOB C
nomomplo Auerkn Xyiuia. HasHauenue sueliku Xyiula: KakuMe TEXHOJIOTMYECKHE ITOKA3aTENH IO3BOJISET
KOHTPOJINPOBATh AUEHKa. DNEKTPOIHbIE MaTEPHUAJIbI, IPUMEHSEMBbIE B siueiike Xysuia. DNeKTpUUecKas cxema
MOJKJIFOYEHUS HCTOYHHMKA MTOCTOSIHHOTO TOKA K suerke Xyruia.

4 O0beM yueOHO# 11 CUMNIMHBI

O0beM IMCUMIINHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
4. 4.

OO0mas TPy10eMKOCTh THCHUTITAHBI 3 108 81
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,44 16 12
[TpakTnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesbHas padora 2,1 76 57
KonTakTHas camocTositensHas paboTa 0,4 0,3
CamocTosTeIbHOE U3yUeHHUE Pa3IesioB AUCUUIUINHBI (wiu Opyeue 2,1 756 567
BUOBL CAMOCMOSIMENbHOU pabombt) ' '
Bua uTOoroBoro KOHTpoOJIA: 3adeT ¢ OLlEHKOH
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AHHOTanus pado4eii NporpaMMbl IMCHUILINHBI
«MeToabl 3IeKTPOXUMUYECKUX HCCTICA0BAHUIN

1 Ieap AWMCUMIUVIMHBI — TpHOOpeTeHHE OOydYaloUMMHCA 3HAaHUKW B OOJACTH METOJOJIOTHH
EKTPOXUMHUYECKUX SKCHEPUMEHTAJIbHBIX MCCIEIOBAHNUN, HEOOXOAMMBIX IPU OCBOCHUU JUCLUIUIMH
npoduIIs TOATOTOBKH.

2 B pe3yabTare H3y4yeHHs TUCHMILIUHBI 00YYaIOLIUIACS 10JI7KeH:

Obnadams cneayOIMMMA KOMIETEHIIMSAMA U UHIUKaTopaMu ux gpoctxkenus: [1K-2.1, IT1K-2.2, TTK-
2.3, 11K-3.1, I1K-3.2, T1IK-3.3, TIK-4.1, TIK-4.2, TIK-4.3, [1K-5.5.

3uams:

— OCHOBHBIE 9KCIIEPUMEHTAJIbHBIE METOIUKH UCCIICAOBAHUS B O0JIACTH JICKTPOXUMHUECKUX
TEXHOJIOTHIA;

— OCHOBBI (PM3UYECKUX U (PU3UKO-XMMUYECKHX METOJIOB MCCIICAOBAHUS MOBEPXHOCTU IEKTPOIHBIX
MaTepUasos;

— TEXHOJIOTMYECKUE aCIIEKThI DJIEKTPOXUMUYECKUX METOJOB UCCIIECIOBAHUS.

Ymems:

— Ha OCHOBE TEOPETHUYECKUX INPEACTABIECHUI IPAMOTHO MOCTPOUTH IUIAH AJIEKTPOXUMUYECKOTO
IKCIIEPUMEHTA;

— BbIOpaTh HEOOXOUMBbIE (pr3HUECcKre U PU3UKO-XUMUYECKHE METObI UCCIIE0BAHUS;

— COCTaBUThb IUJIaH S3KCIEPUMEHTAJIBHOIO MCCIEA0BaHUS JIsl PEIICHNUs KOHKPETHOH 3a/1auu
JIEKTPOXUMUYECKUX TEXHOJIOTUH.

Braoemy:

— OCHOBaMH METO/I0JIOTMH 3JIEKTPOXUMHUUYECKOT0 3KcniepuMenTa B TOII;

— DKCIIEPUMEHTAJIbHBIMU IIPUEMAMU JIEKTPOXUMHUYECKHUX MCCIEA0BAHNM.

3 KpaTkoe coaepsxaHue JUCHHUIIIHHBI

Pazoen 1. Bseoenue. I[lomenyuomempus. Honomempus. Onekmpoovl —uUcnonvyemvle 6
nomeHyuomempuu

[IpenmMer u copepkaHue AUCUUIUIMHBL. 33Ja4M JAUCUUIUIMHBL. POJIb 3J€KTPOXUMHM B COBPEMEHHOM
Hayke M TexHHKe. OcHOBHble mOHATHA. OrnpexneneHue mnoreHuuoMeTpuu. IlpuHnMn aeicTBus
noTeHuuomerpudyeckux ananuzaropoB. Ompenenenne J/IC. TanbpBaHuueckas suelika JJig ONpeneTIeHUs
SJIC. IloTeHumansl B NOTEHIIMOMETPUH: JIEKTPOJHBIN, MEMOpPaHHbIH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMH,
nudPy3noHHbIM, ompeneneHus. YpaBHenne HepHcra, (QU3MKO-XUMUYECKHNH CMBICT TPEPEMEHHBIX
OCHOBHBIE THIIBI JIEKTPOJIOB, HCIOJb3yEMbIE B INOTCHIOMETpUH. CTEKISHHBIA 3JEKTPOJ, YCTPOWCTBO,
npenHazHayeHue. OOnactb npuMeHeHUs. MoHCeneKTUBHBIN 37€KTpOJ ¢ TBEPAOM M KUIKOM MEeMOpaHOM:
YCTPOMCTBO, NpeAHa3HadeHue. [[oTeHnnan NOHCEIEKTUBHOTO JIEKTPOIa B OTCYTCTBHE ITIOCTOPOHHUX HOHOB.
I'paduueckuii Bua 3aBucumoctu norenimana MCHD ot pH. Ilpenen onpeneneHus moTeHIIMAIONPEETSIONIETO
noHa. Mcnonp30BaHME HMOHCENEKTUBHBIX JJIEKTPOJOB B INPAKTHUUYECKUX LEIAX. ODJEKTPOIbl CpPaBHEHMS:
CTaHJAPTHBIA BOJOPOJHBIA 3JEKTPOJI, KAJTOMENIbHBIA 3JIEKTPOJ, XJIOPUICEPEOPSHBIN AEKTPO. Y CTPOICTBO,
HOoTeHIMasIonpenestomue peakiuu. O0nacTu NpUMeHeHue >eKTPoJoB cpaBHeHM. [loTeHmoMeTpuyueckoe
onpenenenue pH, npunimn aeiicteus pH-meTpa, 3nekTpopl, ucnonab3yemblie B pH-merpun. OcHOBHBIE OydepHbIe
pactBopbl A pH-merpun. [punnun neifctBus 6ydepHsix pactBopoB. [lepedens OydepHbIX cucteM, cocTaB
OydepHbix cuctem, 3HadeHus pH. [Ipurorosienue cranaapT-TUTpa.

Pasoen 2. Hccneoosanue cmayuoHapuvlx Xapakmepucmux — d1eKMpOXUMUYECKUX — CUCHEM.
Konoyxmomempus. Snexkmpogopes

Konaykromerpus, onpeneneHue. DIEeKTPONPOBOJIHOCTb, CONPOTUBICHUE. BaxkHOCTH omnpeneneHus
JNEKTPONPOBOAHOCTH B JJIEKTPOXMMHMUYECKHUX  HCCIEJOBaHMSIX. YJelbHas U  JKBUBaJCHTHad
JJIEKTPOIIPOBOIHOCTh,  (DAKTOPBHI ~ BIUSIONIME HAa  3JEKTPONPOBOAHOCTb.  MeTOAbl  OmNpeAeTeHUs
anexkTponpoBoaHocTu: Meron Konbpaymia, cxema npubopa Konbpayma. Konagykromerpuueckas sdeiika,
cxema, MaTepuai 1eKTpooB. [IpsMas 1 KocBeHHast KOHAYKTOMETpPHUS, ONpeIesIeH s, 00J1acTH TPUMEHEHUSI.
W3mepeHne 37eKTPOKMHETHUECKOTO MMOTEeHIMala METOJOM 3JeKkTpodopesa, cymHocTh Meroaa. Cxema
JBOMHOIO  JJIEKTPUYECKOTO  CJIOSl, IUIOCKOCTb CKOJBXXEHMS, OIPEIAECICHUE AIIEKTPOKUHETHYECKOIO
noTeHuuanta. BakHOCTh M3MepeHHus: AJIEKTPOKMHETHYECKOro MOTEHLHMana JUIsl pPEelIeHHs] MPAaKTHYECKUX
3az1a4. CoBpeMEHHbIE METO/IbI N3MEPEHUS 13€Ta-NIOTEHLINAA, KOHCTPYKLIUN U3MEPUTEIIBHBIX SUYEEK.
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Paszoen 3. Pacceusarowaa cnocobnocms snekmpoaumos. Aueiika Monanepa. Onpedenenue
pabomocnocobnocmu snekmpoaumos. Hueiika Xynna

PaccenBaromasi crmocoOHOCTb JIEKTPOJIMUTOB, OmpeneneHne. MeToabl onpeeneHus pacceuBaromen
crnocobnoctu. OnpezeneHus: paccernBarolleil CIOCOOHOCTH C MCIOIb30BaHUEM IIeIeBOU sueiiku Moiutepa.
OneKTpoJHble MaTepuaibl, IpUMEHseMble B suelike Mosuiepa. DiekTpuyeckas cxema IOAKIIOYEHUs
UCTOYHUKA TIOCTOSIHHOTO TOKa K sueilke Mosuepa. Pacu€r 3HaueHus pacceuBaroleil crocoOHOCTH C
UCIIOJIb30BAaHUEM JAaHHBIX, MOJYYEHHbIX Ha siueliku Moepa. [IpumeHeHre NaHHBIX O pacceuBarollei
CIIOCOOHOCTH B IMPAaKTUYECKOW raiabBaHuKe. KOHTpoab paboTOCIOCOOHOCTH TajJbBaHUYECKHX PACTBOPOB C
nomolnplo Auerku Xyiuia. Hasnadenue suediku Xyiuia: Kakue TEXHOJOTMUYECKHE ITOKA3aTeNIM IIO3BOJISET
KOHTPOJINPOBATh SYEHKA. DIIEKTPOJHbIE MAaTEPUAIIbI, IPUMEHSIEMBIE B iueiike Xyiuia. DJIeKTpUUecKas cxema
MOJKJIFOYEHU S HICTOYHHUKA ITOCTOSIHHOT'O TOKA K siuerike Xyruia.

Pazoen 4. Kunemuxa snekmpoxumuueckux npoyeccos. Memoo noaapuzayuoHubix Kpusvix. Memoo
spawarue2ocs OUCK0B020 2NeKMpooa

Meton mnossipu3allMOHHBIX KpUBBIX. OIlpenesieHne NOJIPU3ALMOHHBIX KPUBBIX, Pa3HOBUIHOCTH
NOJISIPU3AMOHHBIX KpUBBIX. OOJacTH HCCIEAOBAaHMM C HCIOIB30BAHUEM TOJSPU3ANUOHHBIX KPHUBBIX.
DneKTpuueckas cxemMa U3MEpeHHs KaTOJHOTO U aHOJHOTo moteHuuanoB. Dnektpon Jlyrruna (I'ebp), uens
€ro MpUMEHEHHs. XOJ CTaHIAPTHBIX KATOAHBIX M AHOJHBIX MOJISIPU3AIMOHHBIX KPHUBBIX, XapaKTEpPHBIC
obnactu KarogHble monsipu3alliOHHbIE KpUBBIE, onpeaeneHue. [IpumeHenre KaToqHbIX MOISPU3AIIMOHHBIX
KPUBBIX B IPAaKTHYECKUX UesX. Jlumutupyomue cTragud KaTOJHOTO BOCCTAHOBJIEHMSI METAJUIOB.
[lepenanpsokenue. OmnpeneneHue. YpaBHEHUE NOJSIPU3ALMOHHOW KPHBOM B Cllydae IEpEHAIPSKEHUS
mupdysueii. OO00mEHHBIE KaTOAHBIC TMOJSPU3ANMOHHBIE KpHUBbIe (0e3 orpanmueHuit, ¢ audd.
OTpaHUYCHUSIMHU, CYMMapHbI€). YBEJIMYEHHUE CKOPOCTH KAaTOIHOTO IMpolecca B YCIOBUAX AupPy3uu.
JlumuTupyomuye CcTaaud KaTOAHOrO IIpoliecca. YpaBHEHUE MOJSPU3ALMOHHOM KpUBOH B ciydae
ANEKTPOXUMHUUYECKOTO NiepeHanpsibkenusa. Tok oOMeHa. YpaBuenue Tadens. Bua nonspuzaiimoHHBIX KPUBBIX
XapaKTEepHBbIE ISl peaklUi, IPOTEKAIOLIUX C 3aMEIJIEHHON CTaJAuel MPUCOEAMHEHUS UM OTJA4U dJIEKTPOHA
B TPaJUIMOHHBIX M B TadeneBCKUX KOOpAMHATAX. AHOJHBbIC MOJSAPU3AMUOHHBIE KpHUBBIC. AHOIHAS
naccuBalus MeTaioB. lcrosnb3oBaHME AHOJHBIX MOJSPU3ALMOHHBIX KPHUBBIX B IPAKTHYECKHUX LIEJAX.
[lonsipu3anuoHHblE KpPUBBIE AHOJHOTO PACTBOPEHHMS METAJUIOB M BOCCTAHOBJIEHUS KHCIOpOJa B
HOpPMAaJIbHBIX YCJIOBHUSAX, IPU NEpeMelInBaHuu pactBopa. CKopocTh Koppo3uu. YeTbipe 001acTi Ha aHOAHOMN
MOJISIPU3AIMOHHOW  KPUBOM: TPUYMHBI BO3HUKHOBEHHUs. VI3ydeHHME KHUHETHKH 3JIEKTPOXUMHUUYECKHX
IPOLECCOB B CTAallMOHAPHBIX YCIOBHMSAX. MeToa Bpamiaromerocs JTUCKOBOro »siekrpoja. OO6mactu
npuMmeHeHus Merona. Ctpoenue B/ID. YpaBuenue miotHocty Toka Ha B/ID. Onpenenenne mMMUTHPYOINX
CTaAui AIEKTPOXMMUUYECKHX TMpoIeccoB ¢ momomb BJID. HecranmmonapHeie MeTOABl HCCIETOBAHUS
KMHETUKU 3JEKTPOJHBIX IMPOLECCOB B 3JIEKTPOXUMHH. LlMKimmdeckas BOJbTAMIIPOMETPHUS], OINpPEAEIICHHE,
00JacTb MPUMEHEHHUS.

4 O0beM yueOHO# 11 CUMIJIMHbI

O0beM TMCUMTINHBI
Bup y4yeOHoii padoThI 3F Axan. | Acrp.
u. u.
OO0masi Tpy10eMKOCTh M CUUILINHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexuun 0,44 16 12
[TpakTuueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 2,1 76 57
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
CamocTosITenbHOe H3YUeHHEe Pa3/IeoB AUCIHIUINHBI (i1u Opyeue 2,1 756 567
BUObL CAMOCMOSIMENbHOU pabombt) ’ ’
Bua uToroBoro KOHTpoOJIs: 3ayer ¢ oLEeHKOI

130



AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«Koppo3us u 3a11uTa METALJI0OB»

1 Heab AUCOMIVIMHBI — TpuoOpereHue OOy4YAIOMIMMUCS 3HAHUU OCHOBHBIX HAYYHBIX H
MPAKTUYECKUX MOJIOKEHUH O KOPPO3UU U 3alIUTEe METaUIOB M IMPUMEHEHHE UX IMPHU PEeUIeHUH 3a/4ay IO
3alllUTE METAJUIOB OT KOPPO3HUH.

2 B pe3yabTare H3y4yeHHs AUCHUILIHHBI 00YYAIOUIUIACS TOJKEH:

Obnadams cneayOINMMH KOMIETSHITUSAMA U UHAWKaTopaMu ux poctrxenus: [1K-2.1, T1K-2.2, T1K-
2.3, 11K-3.2, 1IK-4.1, T1IK-4.2, TIK-4.3, TIK-5.2, TIK-5.4, [1K-5.6.

3uams:

- OCHOBHBIE [TOHATHS U OIPEJEIICHUS 110 KOPPO3UH U 3aLUTE METAJUIOB; OCHOBHBIE ITOJIOKEHUS
TEPMOJMHAMMKH, KHHETUKU U MEXaHU3Ma KaTOJHBIX M aHOJHBIX PEAKIMI KOPPO3HOHHOIO IIPOLIECCa;
- METO/IbI U TEXHUYECKUE CPEACTBA, IPUMEHSIEMbIE JIJIS 3aIIUThl METANIOKOHCTPYKIUI OT KOPPO3HH.

Ymems:
- PacCUMTHIBaTh OCHOBHBIE XapaKTEPUCTHUKU KOPPOHOHHOTO MPOIIECca M BHIOUPATh METO/Ibl M TEXHUUECKUE
CPEJCTBA /IS 3alIUThl METAIUIOKOHCTPYKLUN OT KOPPO3UU;
- OIpENEesATh BUABI KOPPO3UU M BBIOMPATh METAJUNIMYECKUE KOHCTPYKIIMOHHBIE MaTepHalibl U 3alllUTHBIC
HOKPBITHS;

Braoemy:
- METO/IaMU KOPPO3UOHHO-3JIEKTPOXUMHUYECKHUX UCCIIET0BaHUI;
- METO/IaMHU aHaJIn3a Pe3yJIbTaTOB 00CIIE0BaHUsI KOPPO3SHOHHBIX pa3pylIeHUN METAJUIOKOHCTPYKIUH.

3 Kpartkoe conep:xanne JMCIHHIIHHBI

Pa3zoen 1. Beeoenue. Kopposus memainnos 6 pacmeopax 31eKmpoiumos

1.1 Hayunble OCHOBBI W 3ajaud JAUCUUIUIMHBL. OCHOBHBIE ompeAeiaeHus M mHoHATus. OOmas
XapaKTEPUCTUKA KOPPO3HOHHBIX MpoleccoB. HaydyHO-TEXHUYECKUH, 3KOHOMUYECKUW, COLIMAIbHBIM,
9KOJIOTHYECKHUH acmeKkThl mpobieMbl «Koppo3us u 3ammurta MetamwioBy. Knaccudukanus KOppO3HOHHBIX
poueccoB. MeTo1bl OEHKU KOPPO3UOHHOM CTOMKOCTH METAJIOB.

1.2 TepmoaumHamuKa 5SIEKTPOXUMHUYECKOW Koppo3uu. [IpumeHeHwe guarpaMm paBHOBECHIA
noreHuuan - pH jgns ananusa mnpoueccoB Koppo3uu. KuHeTHKa 3JIEKTPOXUMHYECKOH KOPPO3HH.
DNEKTPOXUMHYECKAass KOPpO3Us KaK YacTHBIM ClIy4yail NPOTEKaHWs CONPSIKEHHBIX pEakUUid HOHU3ALNU
aTOMOB MeTajljla U BOCCTaHOBJEHUS okucautens. ConpspKeHHbIE peaklMU IMPU HAJOKEHUM BHEIIHEH
nossipusanuu. IlonspuzanmonHoe conpotusieHne. Koppo3us B yCIIOBUSAX JIOKaIW3allUMd KaTOOHBIX U
AQHOJHBIX PEAKIIUMN.

1.3 Koppo3us mnpu BOCCTaHOBIEHHM KHCIOPOAa M MOHOB Bojaopona. CTaauiHOCTh HOHU3AILMH
MeTajlja. Y4JacTue KOMIIOHEHTOB pacTBOpa B 3JIEMEHTApHBIX CTAaAUsAX aHOAHOW peakuuu. [uddy3snoHHbie
OrpaHMYEHUsl AHONHOW peakuMH. PacTBopeHue Meramia MO XHMHYeCKOMY MexaHu3Mmy. [laccuBHoe
cocrositHue MerawioB. CrocoObl IepeBoja MeTaula B HaccuBHOe cocrosiHue. Ciyyaum HapylieHus
[ACCUBHOT'O COCTOSIHUS (TepenaccuBalysi, NUTTUHroodpaszoBanue). Kopposus crmaBoB. IlaprumansHble
CKOPOCTH pacTBOPEHHUSI KOMIIOHEHTOB CILIABA.

Paszoen 2. Kopposus memannog 6 npupoOonvix u npoMbluLIeHHbIX YCII0BUSX

2.1 AtmocdepHas Koppos3us. MexaHW3M, KOHTpoJupyromue (akTopel. BimsHue 3arps3HeHUit
aTMoc(depsl, BIaKHOCTH, TEMIIEPATYPbI HA CKOPOCTh aTMOC(EPHOI KOPPO3HUH.

2.2 Tlom3emHas, Mopckas, OHWONOTHYECKas KOPpPO3Ws. YCIOBHS BO3HUKHOBEHHS, MEXaHHU3M,
0COOEHHOCTH MPOTEKAHUSI.

2.3 TlutTHTOBAs, MEKKPUCTAILTHTHAS KOppo3usa. OCOOCHHOCTH MPOTeKaHHs. BiwsiHMe pa3ndHbIX
(bakTOpPOB Ha CKOPOCTH JOKAJIbHBIX BUIOB KOPPO3UU.

2.4 Koppo3sus noj aerictBueM Harpy3ok. Kopposuonnoe pactpecknBanue. CTaauu pocTa TPEIIUHBI.
Kputnueckoe nanpsixkenue. KopposnonHas ycranocts. [Ipenen koppo3noHHON ycTanocTy.

2.5 TepMonuHamMHKa M KHMHETHKA Ta30BOM Koppo3uu. TpeOoBaHMs, MpeabsBIseMble K 3alIUTHBIM
IieHKaM. MexaHu3M OKMCJIEHMSI U 3aKOHBI POCTa OKCHIHBIX IJICHOK. BiusHue pa3nnuHbiX (akTOpoB Ha
CKOPOCTb I'a30BO KOPPO3HH.

Pasoen 3. Kopposuonnas cmotikocms 8adcHetiuux Memaiios u Cniaeos

3.1 Koppo3uoHHas CTOMKOCTH elle3a M CIUIaBOB Ha ero ocHoBe. Koppo3noHHbIE cBOICTBa kenesa.
Ponb yriepoga B KOppo3MOHHO-3JIEKTPOXMMUYECKOM MIOBEIEHNH CIUIABOB JK€Je3a ¢ yriiepoaoM. [IpuHimnel
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JIETUPOBAHHUS IS TOBBILICHUS KUCIOTOCTOMKOCTH, CTOMKOCTH MPOTUB MAUTTUHIOBOM M MEXKPUCTAILUIUTHOU
Koppo3uH. JKapoCcTOWKHE M KAPOIMPOYHBIC CTAIH. DJIEKTPOXHUMHUYECKAs XapaKTEPUCTHKA M KOPPO3UOHHAS
CTOMKOCTh B)XXHEHIIHX IBETHHIX METAJIJIOB U CIUIABOB HA UX OCHOBE (Me/b, HUKEb, AIFIOMUHUN, MarHui,
THUTaH).

3.2 Koppo3uoHHass CTOHKOCThP ¥ 3allUTHAs CIOCOOHOCTh TallbBAHWUYECKUX IMMOKPBHITHH.
Knaccudukanust mokpbITuid. MeXaHU3M  3allUTHOTO JIEUCTBHS  OJHOCIOWHBIX M  MHOTOCIONMHBIX
rajbBaHUYECKUX MOKPBITUM.

Pa3zoen 4. Memoow 3auumol Memanios om KOppo3uu

4.1 Knaccudukamuss u1 000CHOBaHHME BBIOOpAa METOJOB 3amMTHL. IIpemynmpexkaeHne Koppo3uu Ha
CTaUd TPOEKTUPOBaHUA. [IpOTHBOKOPPO3MOHHBIC JieTHpoBaHUEe U paduHupoBanme. Tepmudeckas
0o0paboTka MeTaiia. 3allMTHBIC TOKPBITHS: METAUIMYECKHE, HEMETAUIMYECKHE HEOPTaHMYEeCKUue U
oprannveckue. Cunukatable Marepuaibl. OOpaboTka arpeccHMBHOM cpefapl. MHTHOMTOPBI KOPPO3HH.
KoHcepBanusi METAIITHYECKUX U3ICTHH.

4.2 DNEeKTPOXUMHUYECKHE METOMABI 3aluThl. KaTomHas ¥ aHOHAs 3alIiTa C MOMOIIBIO TOJISPH3AIIH
OT BHEIIHETO MCTOYHHUKA MOCTOSHHOTO TOKA MJIM C MOMOIIBI0 MPpOoTeKkTopa. CTaHIIMU KaTOAHOW U aHOAHOU
3aIUTHI.

4 O0bemM yueOHOM TUCUMIIUHBI

O0beM TMCUMTINHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
q, q,

OO0umasi Tpy10eMKOCTb M CUHUILINHBI 4 144 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48,06
Jlexun 0,89 32 24,03
[Tpaktuyeckue 3ansatus (I13) 0,22 8 5,94
JIaboparopusie paboTs (JIP) 0,67 24 18,09
B TOM 4YHCIIE B JOPME NPAKTUIECKOMN MOATOTOBKH 0,67 24 18,09
CamocTrosiTeqbHasi padora 1,22 44 32,94
CamocTosiTenbHOE U3yUEHNE PAa3/IeIOB TUCIUILTAHBI 1,22 44 32,94
Bua konrpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTouHas aTTeCTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUUILINHBI

«CoBpeMeHHbIE MeTObI KOPPO3UOHHBIX HCIBITAHUII

1 Heap aucHUIUIMHBI — mpuoOpeTeHHe OOydYaloIMMUCS 3HAHUN OCHOBHBIX HAy4YHBIX H

MPAKTUYECKUX TMOJOKEHUH O KOPPO3UU U 3alUTe METaUIOB M NMPUMEHEHHE UX TMPHU PEUIeHUH 3aJay 10
3aIUTE METAJUIOB OT KOPPO3HH.
2 B pe3yabTare n3yuyeHHus TUCHUILTHHBI 00YUYAIOIIMIiCS T0JI2KEeH:
Obradoams cnenyoIMMI KOMIIETEHIIMAMEI U HHIUKaTopamu ux noctuxenns: [1K-2.1, TIK-2.2, TIK-
2.3, [1K-3.2, [1K-4.1, I[1K-4.2, I[1K-4.3, IIK-5.2, IIK-5 .4, I1K-5.6.
Buame:
- OCHOBHBIE MTOHATHS M ONPEEICHUS 10 KOPPO3HH U 3aIUTE METAJUIOB; OCHOBHBIE MOJOXKECHHS
TEPMOJMHAMHKH, KHHETHKU U MEXaHW3Ma KaTOHBIX M aHOJIHBIX PEAKIN KOPPO3ZHOHHOTO MPOIIeCcca;
- METOJIBI M TEXHHYECKUE CPEACTBA, TPUMEHSICMBIE JIJIS 3aIIUTh METANIOKOHCTPYKITUI OT KOPPO3HH.
Ymemn:
- pacCcUUTHIBATH OCHOBHBIE XapaKTEPUCTUKH KOPPOSHOHHOTO MPOIEcca U BRIOUPATh METOIbI M TEXHUYECKUE
CpEeICTBA TS 3alIUThl METAIUIOKOHCTPYKIIUNA OT KOPPO3UU;
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- ONpEAETATh BUIBI KOPPO3HHM M BHIOMPATh METAIIMUYECKHUE KOHCTPYKIIMOHHBIE MaTepHajbl M 3alUTHbIC
HOKPBITHS;
Braoemy:
- METO/IaMH KOPPO3UOHHO-3JIEKTPOXUMHUYECKHUX UCCIIET0BaHUI;
- METOJJaMH aHaJIN3a pe3yJIbTaTOB 00CeI0BaHUs KOPPO3UOHHBIX pa3pylleHU METAIITIOKOHCTPYKIIUH.

3 KpaTkoe conepsxaHue JUCHHUIIIHHBI

Pasoen 1. Beeoenue. Koppo3us memannog 6 pacmeopax 21eKmpoiumos

1.1 HayuHble OCHOBBI U 3ajaud JAUCUUIUIMHBL. OCHOBHBIE oOIpeneiaeHuss W mnoHsaTusA. OOmas
XapaKTepUCTHKAa KOPPO3HUOHHBIX IpoueccoB. HaydyHO-TEXHUYECKUI, SKOHOMMYECKHH, COLIMAIbHBIM,
HKOJIOTHYECKUH acnekThl mpobiemMsl «Koppos3us u 3ammuTa meramioBy. Kiaccuduxanus KOppO3HOHHBIX
npoueccoB. MeTo1bl OLIEHKH KOPPO3UOHHOM CTOMKOCTH METAJUIOB.

1.2 TepmoauHaMuka 5SIEKTPOXUMHYECKOM Koppo3uu. IIpuMmeHeHue auarpamMM paBHOBECHIA
noreHuuan - pH g ananmusa mnpoueccoB Koppo3uu. KuHeTHKa 3JIEKTPOXMMHMYECKOH KOPPO3HH.
DNEKTPOXUMHUUECKAass KOPpPO3Usl KaK 4YaCTHBIM ciydaill IPOTEKaHHs COIPSIKEHHBIX PEAKIUN HOHU3aLUU
aTOMOB MeETajllla M BOCCTaHOBJEHUS OKuciuTens. CONpsDKEHHBIE peakUUMW IPA HAJIO0XKCHUM BHEIIHEH
nossipusanuu. llonspuzanuonHoe comportusiieHue. Koppo3us B yclOBUSX JIOKAJIU3allUU KaTOAHBIX U
AQHOJIHBIX PEaKIIHH.

1.3 Koppo3us mpu BOCCTaHOBICHHH KHCIOPOAa W HMOHOB Boaopona. CTaauifHOCTh MOHHU3AINH
MeTajula. Y4yacTHe KOMIIOHEHTOB PacTBOpa B AJIEMEHTAPHBIX CTaAusAX aHOAHOM peakuuu. Juddy3noHHbIE
OrpaHMuYEHUs aHOAHOW peakuuu. PacTBopeHume Meramna MO XHUMHUYeCcKoMY MexaHusMmy. [laccuBHoe
coctosHue MeTauioB. CrnocoObl MmepeBofa MeTala B IaccuBHOe cocTosHue. Ciydau HapyuleHus
MIACCHBHOTO COCTOSIHUS (TIepermaccuBalysi, MUTTUHrooOpa3zoBanue). Kopposusi crutaBoB. IlaprmansHbie
CKOPOCTH pacTBOPEHUsI KOMIIOHEHTOB CIUIABA.

Paszoen 2. Kopposus memannog 6 npupoOoHsiX u NPOMbIUAEHHBIX YCAOBUX

2.1 Atmocdepnas kopposus. MexaHu3M, KOHTpoimpymomue (akropbl. BnusHue 3arps3HeHuit
aTMOCQepsl, BIAXHOCTH, TEMIIEPATYPbl HA CKOPOCTh aTMOC(HEPHOH KOPPO3UH.

2.2 Tllogzemnas, Mopckasi, OHWOJOTHYECKas KOpPpO3usi. YCIOBHS BO3HUKHOBEHHS, MEXaHHU3M,
0COOEHHOCTH MPOTEKAHMUSL.

2.3 TlutTHHTOBAs, MEKKPUCTAILIHTHAS KOppo3us. OCOOCHHOCTH MPOTEeKaHUs. BiusHuE pa3lTndHbIX
(akTOpOB Ha CKOPOCTH JIOKAJIbHBIX BUJOB KOPPO3HH.

2.4 Koppo3sus oz aevictBueM Harpy3ok. Kopposnonnoe pactpecknBanue. CTaauu pocTa TPEHIUHEL.
Kpurtnueckoe nanpspxkenue. KopposnonHnas ycranocTs. [Ipeaen Koppo3noHHOH ycTanocTH.

2.5 TepMonnHaMHMKa W KHHETHKA Ta30BOW Koppo3uu. TpeOoBaHUS, MpEnbsBIsIEMbIe K 3alIUTHBIM
IUIeHKaM. MeXaHu3M OKHCIIEHUS U 3aKOHbI POCTa OKCHJHBIX IUIEHOK. BiMsiHue pa3nuuHbIX (aKTOPOB Ha
CKOPOCTh Ia30BOI KOPPO3HH.

Pasoen 3. Kopposuonnas cmotikocms 8axcHetuux Memaiios u cnideos

3.1 Koppo3uoHHas CTOMKOCTH elle3a M CIUIaBOB Ha ero ocHoBe. Koppo3noHHbIE CBOICTBa jkenesa.
Ponb yriepona B KOppO3MOHHO-3JEKTPOXUMHUYECKOM MIOBEIEHUH CIUIABOB JKeje3a ¢ yriaepoaoM. [IpuHiumns
JIETUPOBAHMUS Ul MOBBILIEHUS KUCIOTOCTOMKOCTH, CTOMKOCTH MTPOTUB MUTTHUHIOBOW M MEKKPHUCTAJNIMTHON
Koppo3uu. XKapocToiikue M >KaponpouHble CTaIU. DJIEKTPOXUMUYECKAs XapaKTEpUCTUKAa U KOPPO3UOHHAS
CTOMKOCTh BaXHEWIIMX IIBETHBIX METAJUIOB M CIUIABOB Ha MX OCHOBE (Me/b, HUKEIb, AIFOMUHUI, Maruui,
THTaH).

3.2 Koppo3uoHHass CTOMKOCTP M 3allUTHas CIOCOOHOCTh TaJIbBAHUYECKUX  MOKPHITHH.
Knaccudukanust mokpeITuil. MexaHuU3M  3aIlIUTHOTO JEUCTBHS  OJHOCIOWHBIX WM MHOTOCIIOMHBIX
raJIbBAHUUYECKUX MMOKPBITUH.

Pa3zoen 4. MemoOw 3auumel Memanios om KOppo3uu

4.1 Knaccudukanus u 000CHOBaHHME BBIOOpa MeTOAOB 3amuThl. [IpenynpexiaeHue KOppo3uu Ha
CTaAuMd TPOeKTUpOoBaHUA. [IpOTHMBOKOpPpO3MOHHBIE JierMpoBaHue U paduHupoBaHue. Tepmuueckas
o0paboTka MeTayula. 3alIUTHBIE TOKPHITHS: METAUIMYECKUe, HEMEeTaJUIMYeCKHe HEOpraHnvyeckue u
oprannueckue. CunukaTHble Marepuanbl. OOpaboTka arpeccuBHON cpeabl. WHrHOUTOpPHI KOPPO3HH.
KoHcepBanus MeTasIn4ecKux U3eIui.

4.2 DneKTpOXUMHUYECKAE METO/IBI 3alUThl. KaTomHas W aHO/HAs 3alIuTa ¢ MOMOIIBIO TOJISIPU3AIIH
OT BHEIIHETO MCTOYHMKA IMOCTOSIHHOI'O TOKAa WJIM C IOMOIIBIO NpoTeKTopa. CTaHIMM KaTOJHOM M aHOIHOM
3aIUTHI.
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4 O0bem yueOHOM TMCUMILINHBI

O0BbeM THCHHUIIIHHBI
Buj yueOHoii padoThl Axan, | Acip.
3E
q, q,
OO01ast TPy10€eMKOCTb M CIUILIAHBI 4 144 108
KonTakTHasi pa6oTa — ayIUTOPHbIE 3aHATHUS: 1,78 64 48,06
Jlexiuun 0,89 32 24,03
[Tpaktuyeckue 3ansatus (I13) 0,22 8 5,94
JIaboparopusie pabots (JIP) 0,67 24 18,09
B TOM 4YHCJIe B (pOpMe MPaKTUUECKON OATOTOBKH 0,67 24 18,09
CamocrosiTesibHas padora 1,22 44 32,94
CamocTosTenbHOE U3yYeHNE PA3/IeIIOB TUCIIUILTAHBI 1,22 44 32,94
Bun kontpoJs:
IK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTOUHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Buja nTOoroBoro KOHTpoOJIs: IKk3aMeH
AHHOTaNUsA padoyeil MPOrpaMMbl IUCIUTIIAHBI
«IJIEKTPOXMMHYECKAS] TEXHOJIOTHS YUCTHIX METAJIJIOBY
1 Ieap AWMCHMIUIAHBI — OOYYECHHUE CTYJACHTOB OCHOBAM 3JCKTPOXUMHYECKUX IPOIIECCOB,

HANPaBJICHHBIX HA TIOJyYE€HHUE METAUIOB BBICOKOW CTETNICHH YHCTOTBI, TEOPETUYCCKUM OCHOBAM
3JICKTPOJIMTUYECKOTO papHUPOBAHKS METAIIJIOB, CIIOCO0aM NepepadOTKH OTXO0B MPOU3BOJICTBA.
2 B pe3yabTare n3yYyeHHs JUCHUIIUHBI 00YYaIOIIMIACS 10JIZKEeH:
Obaaoams cnenyONMMI KOMIIETSHIIMAME U HHIuKatopamu ux noctvxenns: [1K-1.1, TIK-1.2, T1K-
1.3, [IK-2.1, I1K-2.2, I1K-2.3, I1K-4.1, I1K-4.2, TIK-4.3, IIK-5.5.
3name:
- Ha3HA4YCHWE M O0JIACTH MPUMCHECHHS 3JICKTPOJIM3a BOJHBIX PACTBOPOB B METAJUTYPTHH I[BETHBIX,
PENKUX U YePHBIX METAJIOB;
-T€OPETUYCCKUE OCHOBBI DJIEKTPOJIN3a BOIHBIX PACTBOPOB B METAJLUTYPTHUH;
-CIOCOOBI MOJIYYEHUS METAJIIOB BBICOKOM CTEMEHU YHUCTOTHI;
-METO/Ibl DJIEKTPOIUTUYECKOTO H3BJICUEHHUS METAJUIOB U3 PACTBOPOB IOCIE BBINICTAUYMBAHUS PYA U
KOHIIEHTPATOB.
Ymemn:
- paboTaTh ¢ IUTEePaTYPHBIMU UCTOYHUKAMH 11O BOMPOCAM, CBSI3aHHBIM C 3JIEKTPOMETALTYPrHYeCKUMHU
poleccamu;
- MPUMEHSTH MOJTYYCHHbBIE 3HAHUS TSl PeLICHUS] KOHKPETHBIX TEXHOJIOTHYECKUX 33]1aY;
- aHAIM3UPOBATh B3aUMOCBS3b TEXHOIOTUYECKUX MapaMeTpoB U 3G (HEeKTUBHOCTH IMpoliecca, KauecTBa
U CBOWCTB MPOAYKIIUU.
Brnaoemw.
- croco0aMu TIOTYy4YEHHUS] METAJUIOB BHICOKOM CTETIEHU YHCTOTHI;
- METOJaMH pacueTa HEOOXOIMMBIX MapaMeTpOB HA OCHOBE IKCIEPUMEHTATIbHBIX U JTUTEPATYPHBIX
MaHHBIX;
- croco0aMu MHTEHCU(DUKAIIMH TTPOIIECCOB MOJIYISHUS METAJIOB BRICOKOM CTEMIEHH YUCTOTHI,
- METOIaMH aHAJIM3a COCTaBa, KAueCTBA M CBOMCTB MPOIYKIUH.
3 Kpartkoe conep:xanue qTHCHUNIUHBI
Pazoen 1. Bgedenue. Onekmpoiumuueckoe usgleyeHue Memaiio8 U3 pdacmeopos nocie
8blUeIauUBanUs pyo U KOHYeHmMpamos
Copepxanne W 3amgaud Kypca. OOmMe CBEACHHS O COCTOSHUM M Pa3BUTUM HAyKd B 00IacTd
MOJTyYEHUsI YHCTBIX METAUIOB METOJOM dyiekTposim3a. (OCHOBHBIC HANPaBICHHS  COBPEMEHHBIX
UCCIICIOBAaHUI B 00JIACTH TEOPUU M MIPAKTUKHU DIEKTPOIH3a B THAPOMETALTYprun. TpeboBaHUs K Ka4eCTBY
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nojgydaeMoro meraia. OOIIME TEOPETUYECKUE MOJIOKEHHS - KaTOMHAS TOJSIPU3AIUs TPU BbIICICHUH
MeTamuioB. COBMECTHBIN pa3psii KATHOHOB. AHOJHOE paCTBOPEHUE METAJLIOB.

MexaHu4ecKrue U XMMUYECKUE METO/IbI MTOITOTOBKK Pyl JUIs BhIIIETaunBaHusl. (ApoOIeHUE, pa3Moll,
oOoramenue, oOxur, ¢uortanus). Ouuctka pacTBOpoB. CIOCOOBI BBIJCICHHUS METAUIOB M3 PacTBOPOB.
DJICKTPOXUMHUECKOE TMOJYyYCHHE METAUIOB U3 OCIHBIX pyd. OJIEKTPOJIUTUYECKAs OSKCTPAKIHS U
padunaupoBanre. OCHOBHBIC TIOHSATHS U 3aKOHBI AJIEKTPOJIN3a YUCTHIX METAJUIOB

Pasoen 2. Texnonoeus cuoposiekmpomemaniypeudeckux npoyeccos

DJIEKTPOXUMHUECKUE CIOCOOBI M3BJICYCHUS METAJUIOB W3 BOJTHBIX pPacTBOPOB. OCHOBHBIC BHJIbI
CBIPbSI © METO/IbI €0 MepepabOTKH IS IPOU3BOCTBA YHCTOTO METaIa. DIEKTPOJIUTHUCCKAS IKCTPAKIUS U
paduHupoBanre MeTamuioB. OCOOCHHOCTH KaTOIHBIX M aHOIHBIX MPOIECCOB IMPH TOJYYCHUH METAJIOB
padUHUPOBAHUEM M BJICKTPOJIMTUYCCKON 3KCTpaKIMel. 3ajadu 3JICKTPOXUMHYCCKOr0 padUHUPOBAHHS U
€ro MPOMBIIUIEHHOE pa3BuTHe. (OCHOBHBIE CXEMBI  AJICEKTPOXHUMHYECKOTO  paQUHUPOBAHHS U
ANIEKTPOJIUTUYECKON 3KCTPAKLIUK METAIOB: MEJIHW, cepedpa, 30JI0Ta, CBUHIIA M OJIOBA, HUKENS, IIMHKA,
Kagamust, Xxpoma. [Iporeccel Ha 3JeKTpoIaX U B JICKTPOJIUTE. BimsHue coctaBa pacTBopa, INIOTHOCTH TOKA,
TEMIIepaTypbl ¥ JAPYrux (akTOpOB Ha BBIXOJ METa/ula MO0 TOKY M Ha CTPYKTYpy KaTOJHOTO OCajKa.
AHoOmHBIN mutaM u ero coctaB. CriocoObl epepadOTKU aHOJAHOTO IIIaMa M pereHepanuu oTpaboTaHHOTO
AIICKTPOJIHTA.

Pasoen 3. Dnexmporumuyeckoe nonyueHue Memaiiuyeckux nopouKos

OO6nacT IPUMEHCHHUS U TIEPCIICKTUBBI PA3BUTHS MPOU3BO/ICTBA METAJUIMYECKHUX TTOPOIIKOB. METO 1bI
MOJYYCHHUST METAJUIMYECKUX MOPOMIKOB. [IpenmyIiecTBa 3JeKTpOXUMUYECKOTo MeToa. Teopusi mporeccoB
BBIJICTICHUSI METAJUIOB Ha  KaroAe B  TmopomkooOpasHoi  ¢opme. TexHomoruss  MmporeccoB
MEKTPOXUMHUYECKOTO TOJYYCHHUSI MOPOUIKOB Pa3IMYHBbIX METAJUIOB: MEJHW, IIMHKA U Ap. DJIEKTPOIUTHI U
YCJIOBUSI QJIEKTPOJIU3A.

4 O0beM yueOHOM TMCUMILUTUHBI

O0BbeM TUCHHUIIINHBI
Buja yueoHoii padoTsl
Yy P Axan.
3E u Acrtp.u.
OO0mas TPy10eMKOCTh THCHUTLTHHBI 3 108 81
KonTakTHas padoTa — ayiuTOPHbIE 3aHATHS: 1,33 48 35,91
Jlexunu 0,89 32 24,03
JlabopaTopusbie paboTsl (JIP) 0,44 16 11,88
B TOM 4HcIie B (hOpMe MPAKTUUECKOM MOArOTOBKU 0,44 16 11,88
CamocrosiTesibHas padora 1,67 60 45,09
KonTakTHas camocTrositensHas paboTa 167 0,4 0,3
CamocTrosiTenbHOE U3yUEHUE PA3AEIOB TUCHUILITUHBI ! 59,6 447
Buja nToroBoro KOHTpoOJIs: 3auer ¢ OLEHKOI
AHHOTAaIUs padoyeid MPorpaMMbl THCITUTLTHHBI
«OCHOBBI THIPO3JIEKTPOMETAJLTYPrUYeCKOH TEXHOTOT UMDY
1 Ileap AUCHMIUIMHBI — OOyYEHHE CTYJACHTOB OCHOBAM JJICKTPOXHMHYECKHUX IPOIIECCOB,

HANPaBIIEHHBIX HAa TIONyYE€HHWE META/VIOB BBICOKOW CTEMEHH YHCTOTBI, TEOPETUYECKUM OCHOBAM
AEKTPOIUTHYECKOTO paMHUPOBAHHS METAJIOB, CITOCO0aM TepepabOTKH OTXOJIOB MPOU3BOJICTBA.
2 B pe3yabTare n3yuyeHHus TUCHUILTHHBI 00YUYAIOIIMIiCS T0JI2KEeH:
Obaadoams cAenyOIMMI KOMIIETSHIIMSIME U UHANKaTopamu ux goctmwxenus: [1K-1.1, TIK-1.2, TIK-
1.3, [IK-2.1, I1K-2.2, [1K-2.3, T1K-4.1, [1K-4.2, TIK-4.3, T1IK-5.5.
Buame:
- Ha3HA4YCHHWE M O00JIACTH MPHMEHEHHUS DSJICKTPOJIM3a BOJHBIX PAaCTBOPOB B METALIYPTHH IBETHBIX,
PENKUX U YePHBIX METaJIOB;
-T€OPETUYECKUE OCHOBBI DIIEKTPOIIN3a BOJIHBIX PACTBOPOB B METAJLTYPTHUH;
-CITOCOOBI MTOJTYICHUS METAJIOB BBICOKOM CTENIEHU YHUCTOTHI;
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-METOJIbI DJIEKTPOIUTUYECKOTO M3BJICUEHUS METAJUIOB U3 PACTBOPOB IOCIIC BBINICTAYMBAHUS PYH U
KOHIIEHTPATOB.

Ymemw:

- paboTath ¢ IUTEPaTypPHBIMU UCTOYHUKAMH 110 BOIPOCAM, CBSI3aHHBIM C 3JIEKTPOMETALTYPrUueCKUMHU
IpoIeCcCaMH;

- MPUMEHSTH MOTYYCHHBIC 3HAHUS JIJIsl PeIICHHUS KOHKPETHBIX TEXHOJIOTHYECKUX 33]1aY;

- aHAIM3UPOBATH B3aUMOCBS3b TEXHOJIOTHYCCKUX MapaMeTpoB U dPGEKTUBHOCTH MPOIecca, KadecTBa
Y CBOMCTB NPOIYKIUU.

Braoemy:

- croco0aMu TIOTYy4YEHHUS] METAJUIOB BHICOKOUM CTETIEHU YHCTOTHI;

- METOJaMH pacueTa HEOOXOIMMBIX MMapamMeTPOB HA OCHOBE DKCIEPHUMEHTATIBHBIX M JTUTEPATYPHBIX
JAHHBIX;

- crioco0aMu MHTEHCU(DUKAIINH [TPOLIECCOB MOIYYEHUS METAJJIOB BHICOKOM CTENIEHH YHUCTOTHI,

- METO/IaMH aHaJIM3a COCTaBa, KAueCTBA U CBOMCTB MPOTYKIUH.

3 Kpartkoe coep:kanune JUCIHHIIHHbI

Pazoen 1. Beedenue. Onexmporumuueckoe usgleyeHue Memaiiog U3 pacmeopos nocie
8blueIauUBanUs pyo U KOHYeHmMpamos

Conepxanve W 3amgaud Kypca. OOIIHMe CBEACHHWS O COCTOSHHHM M Pa3BUTUM HAyKH B 0O0JacTH
MOJTyYEHUsST YHCTBIX METAJUIOB METOJOM  dyiekTposin3a. (OCHOBHBIC HANPABICHHS  COBPEMEHHBIX
UCCJIEIOBAaHUM B 00J1aCTU TEOPUH U MPAKTUKH 3JIEKTPOJIM3a B THApOMeTaTyprun. TpeboBaHus K KauecTBY
noiayyaemoro meraia. OOmMe TEOpPEeTUYECKHE IOJIOKEHUS - KaToAHAas MOJSpU3alus IPH BBIACICHUN
MeTasioB. COBMECTHBIN pa3psi KATHOHOB. AHOJAHOE pacCTBOPEHUE METAIIIOB.

MexaHnuecKne U XUMUIECKHE METOBI IIOATOTOBKH PY/I JJIsl BBIIICTAYUBAHMS. (IPOOJICHNE, Pa3Moll,
oOoramienue, ooxur, duortamus). Ounctka pacTBopoB. CrocoObl BbIACIEHUS METaNIOB U3 PACTBOPOB.
DJEKTPOXUMHUECKOE TMONYyYCHHE METAUIOB U3 OCIHBIX pyd. OJEKTPOIUTHYECKAas OKCTPAKIHUA U
padunupoBanue. OCHOBHBIE MOHATHS U 3aKOHBI AJIEKTPOJIN3a YUCTHIX METAIIJIOB

Pa3zoen 2. Texnonozus euoposnekmpomemanniypeuieckux npoyeccos

DNEKTPOXUMHUYECKHE CHOCOObI W3BJICYCHHS] METAJJIOB U3 BOJHBIX pacTBOPOB. OCHOBHBIE BHUJIbI
CBIPBSI 1 METOJIBI €T0 MePePadOTKH IS MPOU3BOJICTBA YHCTOTO METAIIA. DICKTPOTHTHYECKAS YKCTPAKITUS 1
paduHupoBanue MetamioB. OCOOCHHOCTH KaTOMHBIX M AHOJHBIX MPOIIECCOB MPH MOJYUYEHHUH METAJIOB
padUHUPOBAHUEM W AJICKTPOJIMTUYCCKOW IKCTpakiued. 3agaud IJIeKTPOXUMUYECKOTO0 paMHUPOBAHUS H
€ro mpoMbINUIeHHOE pa3BuUTHE. (OCHOBHBIE CXEMBI  JJEKTPOXHUMHYECKOTO  papUHUPOBAHUS U
JNEKTPOIUTUIECKON DKCTPAKIMH METAJIOB: MeaW, cepedpa, 30J10Ta, CBUHIA M OJIOBA, HUKENS, IUHKA,
Kaamusi, xpoMma. [Ipolieccesl Ha AMEKTPoOAax U B SIEKTPOIUTE. BiusHIe cocTaBa pacTBOpa, MIIOTHOCTH TOKA,
TEMIEPATypbl U JPYruX (aKTOPOB HA BBIXOJ METa/lla MO TOKY M Ha CTPYKTYpY KaTOAHOTO OCaJKa.
AHoHBIN 1uTaM U ero coctaB. CrocoObl mepepaboTKK aHOAHOTO IIJlaMa U pereHepanuu OoTpabOTaHHOTO
JJIEKTPOJIHTA.

Pasoen 3. Dnexmporumuyeckoe nonyuenue Memaiiuyeckux nopouKos

OO0JtacTi IPUMEHEHUS U TIEPCIIEKTUBBI Pa3BUTHS TIPOU3BOICTBA METAJUIMYSCKUX ITOPOIITKOB. MeTo IbI
MOJTyYeHUs] METATMYECKUX MOpOIKoB. [IpenmyinecTBa 3MeKTPOXUMUIECKOT0 MeTo/Ia. Teopusi mpoIeccoB
BBIJICJICHUs] METaJUIOB Ha  Karojge B  mopomikooOpasHo  ¢opme. TexHomoruss  mporeccoB
ANEKTPOXHUMHUYECKOTO TIOTYYSHHUS TOPOIIKOB PAa3IMYHBIX METAJIOB: MEJH, ITUHKA W Jp. DJICKTPOIHUTH U
YCIIOBUS DIIEKTPOIIU3A.

4 O0beM yueOHO# 11 CUMNIMHBI

O0beM TMCUMIUINHBI
Bup yueOHoit padoThl
3E Al‘cla)]. AcTp.u.
OO0mast Tpy10eMKOCTb M CUUILIUHBI 3 108 81
KonrTakTHas padoTa — ay1IMTOPHBIE 3aHATHS: 1,33 48 3591
Jlexnun 0,89 32 24,03
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IIpooonsicenue mabauyvi

JlabopaTtophsbie paboTsl (JIP) 0,44 16 11,88

B TOM 4YHCJIe B (pOpMe MIPAKTUIECKON OATOTOBKH 0,44 16 11,88

CamocrosiTesibHasi paboTa 1,67 60 45,09

KonraktHas camocrositenbHast pabora 0,4 0,3
1,67

CamocTrosiTenbHOE U3yYEHUE Pa3IeJIOB IUCIUILTAHBI 59,6 44,7

Buj nTOroBoro KOHTpOJIs: 3a4er c oneHKO

AHHOTanuUs padoyeil MPorpaMMbl IUCIUTIIAHbBI
«OCHOBBI TEXHOJIOTMH KOHBEPCHOHHBIX MOKPBLITHII»

1 eab AUCHUILUIMHBI — IPUOOPETEHNE 00YYAIOIIUMHUCS 3HAHUSIMU TEOPETUUYECKUX OCHOB
(dbopMUPOBaHNS KOHBEPCHOHHBIX MOKPBITHI, a TaKKe MPAKTUYECKUMHU HaBbIKAMU UX HAaHECCHHUSI.

2 B pe3yabTare H3y4yeHHs TUCHMILIUHBI 00yYAIOLIUIACS 10JI/KeH:

Obaaoams cNenyONMME KOMITETSHIIMAMEI U HHIuKatopamu ux noctvxenws: [1K-1.1, TIK-1.2, TTIK-
1.3, 1IK-2.1, TIK-2.2, TIK-2.3, TIK-5.1, TIK-5.3, TIK-5.5.

3namo:

— CBOICTBa, Ha3HauY€HUE U 00JacTU mpuMeHeHUs (HochaTHBIX, OKCUIHBIX, XPOMATHBIX M MPOYUX
KOHBEPCHOHHBIX MOKPBITU;

— TEOPETUYECKNE OCHOBBI HAHECEHUS! KOHBEPCUOHHBIX MOKPBITUI; MEXaHU3MbI 3apOKICHUS U pocTa
KOHBEPCHOHHBIX CJIOEB;

— CIOCOOBI OCAXK/IEHUSI KOHBEPCUOHHBIX MOKPBITUH;

— 0COOEHHOCTHU MPEIBIAYIIUX U MOCIEAYIOIMNUX CTaauil MPOLIECCOB HAHECEHUSI KOHBEPCHOHHBIX
MMOKPBITHI;

— BU/JIBI IOCTIEAYIOLIEH 00paOOTKY KOHBEPCUOHHBIX TOKPBITHH.

Ymemu:

— ONpPEENATh Ha OCHOBE 3KCIIEPUMEHTAIbHBIX HCCIIEJOBAHUN XapaKTEPUCTUKU KOHBEPCHOHHBIX
ITOKPBITH;

— IPUMEHSTH NOJYYEHHYIO0 HH(DOPMALIMIO JUIsl pEIIeHNs KOHKPETHBIX TEXHOJIOTMUECKUX 3a/1a4.

Braoemy:

— crocob6aMy KOPPO3MOHHBIX UCIIBITAHUN KOHBEPCUOHHBIX MOKPBITHI;

— METO/IMKAMU MCCIIEI0BAHUS (PU3UKO-MEXaHUUYECKHUX CBOMCTB KOHBEPCHOHHBIX OKPBITHH;

— crocob6aMM MHTEHCU(PHUKAIIUHU IPOIIECCOB HAHECEHHSI KOHBEPCUOHHBIX TOKPBITHHA.

3 KpaTkoe coaepsxaHue JUCHMIIIHHBI

Pa3zoen 1. Onpedenenue xongepcuoHHwvix noxkpvimutl. Mx pasno8uoHocmu, c8oucmed, Ha3HaAYeHue.
Teopemuueckue ocHo8bl ux popmuposarus

KoHBepcHOHHBIE MOKPBITHSA: ONpeeseHHe, Ha3HAaueHHe W 00JacTh NMPUMEHEHHs KOHBEPCHOHHBIX
nokpbITHil. TpeboBaHUs K KauecTBY KOHBEPCHOHHBIX MOKPBITUH M TEXHOJIOTUSAM MX HaHeceHus. OOuiue
3aKOHOMEPCHOCTH (POPMHUPOBAHNSI KOHBEPCUOHHBIX MOKPHITHH.

Paszoen 2. OcnosHble mexHonO2UYECKUEe NPOYECChbl HAHECEHUs KOHBEPCUOHHBIX HOKPLIMULL:
oxcuoupoeanue,  ocpamuposanue,  xpomamuposanue,  NACCUBUPOBAHUE,  COBPEMEHHblEe  BUObL
KOHBEPCUOHHBIX NOKPbIMULL

Ucropus pazsutust dochatupoanusi. CBONCTBA, Ha3HAYEHHUE W 00JIaCTh MpUMeHeHUs (ochaTHBIX
HNOKpeITUH. Mexanusm  ¢opmupoBanus (ocdaTHbix mOKpbITHA. Kpucrammdyeckoe u  amopdHoe
docharupoBanue. Yckoputenu tporecca ¢dochaTupoBaHua. IIEKTpoxuMuydeckoe GocdaTtupoBaHue.
Macca, cTpykTypa u coctaB ¢ochaTHbix mokpeITuii. Onpenenenue ynenbHoi Macchl GochaTHOrO ciios u
yAeIbHOW  Maccel — cTpaBuBmierocss Mertamia. CocraBel  ¢dochaTupymmx  pacTBopoB.  Bwidop
dochaTupyrommx pacTBOPOB JUIsl KOHKpeTHBIX Ienei. CrocoObl HaHeceHHs (POc(haTHOrO MOKPBITHS.
[ToaroToBka moBepxHOCTH MeTauioB mepen (ocdarupoBanmem. Ilocnenyromas ob6padoTka ¢ochaTHbIX
HOKPBITUH. MeToabpl KOHTPOJSL 3allUTHBIX CBOMCTB (OC(hATHBIX MOKPHITUH. YCKOPEHHBIH METOox
orpezieNieHus 3alUTHON ciocOOHOCTH (PochaTHBIX MOKPHITHI. AHATUTUYECKUN KOHTPOJIb COCTaBa
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dochatupyromux pactBopoB. OCHOBHBIE HENoOJaaKU TMpouecca QochaTupoBaHusi, NPUUYMHBI HX
BO3HUKHOBEHUS U CLIOCOOBI YCTPaHEHUSI.

Hasnayenue XpoMaTHBIX IIOKPBITUM Ha LIUHKE M KaaMUU. TeopeTudeckue OCHOBBI IIpolecca
xpomaTtupoBaHusa. CocTaB XpOMaTHBIX IUICHOK. L[BET XpOMAaTHBIX IJIEHOK Ha HUMHKE U KagMuu. CTOMKOCTh
XpOMAaTHBIX MOKpPBITUI pa3nuuHoro usera. CamoszaneuyrBaHHUE (CaMOpEreHepalus) XpOMaTHBIX IIJIEHOK.
CoctaBbl pacTBOpoB XxpomarupoBaHus. IIpo0GieMbl mpu 3KCIUTyaTally PacTBOPOB IMACCUBUPOBAHMS Zn U
Cd. CoBepuieHCTBOBaHME PACTBOPOB B HampaBieHuu 3aMeHbl Cré*. DieKkTpoxuMuueckoe XpoMaTHPOBAHUE.
Xpomutuposanue. JlIOCTOMHCTBA U HEAOCTATKU XPOMUTHBIX IUICHOK.

Pazoen 3. Texnonocuueckue ocobeHHOCMU NpOYeCco8 HAHECEHUsI KOHBEPCUOHHBIX NOKPLIMUL,
KOHMPOb pacmeopo8 U COUCME NOKPLIMUL 8 001acmu 21eKMpPOXUMUYECKUX MemOo008 U npoyeccos OJisl
OUOMeOUYUHCKUX Yenell

CpoiicTBa, Ha3HAaYE€HUE U 00JIACTh MPUMEHEHHS] OKCUIHBIX MOKPBITHH. Buibl okcuaupoBanus craiu.
Teopernueckre OCHOBBI OKCHJIMPOBAaHUA cTanu. Macca, CTpyKTypa M COCTaB OKCHJHBIX IOKPBITHH.
CocTaBbl OKCUAMPYIOUIMX PAacTBOPOB. BrIOOp OKCHAMPYIOLIMX PACTBOPOB Ul KOHKPETHBIX Lenel. Lser
OKCHJTHOH TJICHKH. DIEKTPOXUMHUUECKoe okcuaupoBanue. [locnenyromas o0paboTka OKCUIHBIX TOKPBITHIA.

MexaHn3M aHOZHOIO OKCUAMPOBAHUS AJIOMHHMS M €r0 CILUIaBOB. BiusHue pexuMa aHOAUPOBAHMS
Ha CBOWMCTBA OKCHIHBIX MOKPHITHA. COCTaB OKCUIHOW IUIEHKM Ha amtoMHUHHMUA. COCOOBI OKCHAMPOBAHUS.
DNEKTPOXUMHUECKOE OKCUANPOBAHUE. DJIEKTPOJIUTHI A1 OKCUIMPOBAHUS aJIOMUHUS U €ro CIUIaBoB. J[Ba
TUIIA JIEKTPOJIMTOB aHOAUPOBAHUS. 3aLIUTHBIC U 3aLIUTHO-IEKOPATUBHBIE aHOJHO-OKCHJIHBIE MOKPBITHSL.
TBépnoe aHomupoBaHHE. AHOIHBIE OKCHUIHBIE IUIEHKM KaK IOJCJION 1107 HaHECEHUE TaJbBaHMYECKHUX
nokpbITHil. OmaranupoBanue. Ilocnenyromas oOpaOOTKa OKCHAHBIX IOKPBITUH Ha  allOMUHHUU.
OxpammBaHye U yIJIOTHEHUE OKCUIHBIX TOKPBITHH.

4 O0beM yueOHOM TMCUMILTHHBI

O0BLeM TUCHUILIHHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
q, q,
OO0masi Tpy10€eMKOCTb M CUMILTUHBI 2 12 54
KonrakTHasi paboTa — ayiuTOpPHbIE 3aHATHS: 0,89 32 24,03
Jlekun 0,445 16 12,015
JlabopaTtopusbie paboTsl (JIP) 0,445 16 12,015
B TOM 4Hclie B (hopMe MPAKTUUECKOH MOATOTOBKU 0,445 16 12,015
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTosTensHas padora 0,4 0,3
1,11
CamocTrosTenbHOE U3yYEHUE PA3AEIIOB JUCHUTIINHBI 39,6 29,7
Bua uTOroBoro KOHTpoOJIA: 3adeT ¢ OLlEHKOH

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«Hemerannnueckue 3allIUTHBIE MOKPBITHS»

1 Heab IMCHMIIMHBI — BOOPYXKUTh CTYJIEHTOB 3HAHUSAMHU TEOPETHUECKUX OCHOB (POPMHPOBAHUS
HEMETAJUTMUECKUX 3aIUTHBIX MOKPBITHH, a TaKkKe MPaKTUYECKUMH HaBbIKAMH UX HAHECEHUSI.

2 B pe3yabTare H3y4yeHHs AUCHMILINHBI 00yYaIOLIUIACS 10JI7KeH:

Obaaoams CAENYIONIMME KOMITETSHITMSAMHI U HHIUKatopamu ux noctvxenws: [1K-1.1, TIK-1.2, TTIK-
1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-5.1, TIK-5.3, TIK-5.5.

3namo:

— CBOICTBa, Ha3HAUEHUE U 00JIaCTU IpUMEHEHUs (POoCcPaTHBIX, OKCUIHBIX, XPOMATHBIX U MPOYUX
HEMETAJUIMYECKUX MMOKPBITUH;

— TEOpPeTHYECKHE OCHOBbI HAHECEHUS HEMETAJUIMYECKUX 3alIUTHBIX MOKPBITHI; MEXaHU3MbI
3apO’KJIEHUS U POCTa HEMETAININYECKHUX CIIOEB;

— CHOCOOBI OCaXK/IEHUSI HEMETAJUIMYECKUX 3aIIUTHBIX TOKPBITHIA;
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— 0COOEHHOCTH TPEABIAYIINX U TOCICAYIOMIUX CTaIMii MPOIECCOB HAHECEHUS HEMETaNTMYSCKUX
3alIUTHBIX OKPBITUH;

— BHJIBI MOCTIEAYIONIEH 00pabOTKH HEMETAITMIECKUX 3AIIUTHBIX TTOKPBITHH.

Ymemn:

— OIpPEIEIATh HA OCHOBE AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN XapAKTEPUCTUKU HEMETAIUIMYECKUX
3aUIUTHBIX OKPBITUH;

— NMPUMEHSATH MOTYICHHYIO HH(OPMAITHIO /TSI pEIICHUS] KOHKPETHBIX TEXHOJOTUYECKHX 3a]1a4.

Brnaoemw.:

— croco6aMu KOPPO3MOHHBIX UCTIBITAHUA HEMETAJUTMYECKUX 3AIIUTHBIX MTOKPBITHH;

— METOJIUKAMH HUCCIeA0BaHUs (PU3MKO-MEXaHUUECKHX CBOMCTB HEMETAJUTMYECKUX 3aIUTHBIX
IIOKPBITH;

— croco0aMu HHTCHCHU(UKAIIMK MPOIECCOB HAHECEHUS HEMETAJUTMYECKUX 3aIlIUTHBIX MTOKPHITHH.

3 Kpartkoe conep:xanue JMCHUIIHHbI

Pazoen 1. Onpedenenue nememaniuueckux 3auumuslx nokpolmui. MIx pazHosuonocmu, ceoticmad,
HazHaueHue. Teopemuueckue 0CHO8bI UX POPMUPOBAHUS

Hemerannuueckue 3aliMTHBIE TOKPBITHS: OINpeAeieHHe, Ha3HAueHHWe U OO0JacTH NPUMEHEHUs
HEMETAJUIMYECKUX 3aIUTHBIX MOKPHITHI. TpeOoBaHMs K KaUeCTBY HEMETAJUTMUYECKUX 3aIIUTHBIX MOKPBITHI
U TEXHOJOTHsIM UX HaHeceHHs. OOIue 3aKOHOMEPCHOCTH (OPMHUPOBAHUS HEMETAJUIMUECKUX 3allUTHBIX
ITOKPBITHM.

Pazoen 2. Ocnoeuvie mexnonocuueckue npoyeccbl HAHECEHUs HEeMEeMALIU4ecKux 3auumHblix
NOKpbLIMULL: OKCUOUpOBanue, gochamuposanue, Xpomamuposanue, NACCUBUPOBAHUE, COBPEMEHHbIE GUObL
HeMemaniudeckux 3auumHuslx NOKpblmuil

Hctopust pazsutus docdarupoBanus. CBOKWCTBA, HA3HAYCHUE W 00JIACTh MPUMEHEHHS (HOoChaTHBIX
nokpbiTuil. Mexanusm  ¢opmupoBanust (ocdaTHbix NOKpeITUH. Kpucrammuueckoe u  amopdHoe
docharupoBanue. Yckopurenu rmporecca ¢GocharupoBaHUL. IICKTpOXHMHUECKOe (ochaTupoBaHue.
Macca, cTpykTypa u coctaB (ochaTHbIx MOKpeITU. OmnpeneneHue yaenbHOH Macchl ¢pocaTHOTrO ciaos U
yaenpbHOM  Macchl  cTpaBuBluerocs wmeramuia. CocraBbl  (docdaTHpyrOmMX  pacTBOpoB.  Bwibop
dbochaTupymmx pacTBOPOB Jig KOHKPETHHIX Imened. CrocoObl HaHeceHHus (GocaTHOTO MOKPHITHSI.
[ToaroroBka moBepxHOCTH MeTayuloB mepen (ocdarupoanuem. [locnenyromas oOpaboTka (ocdaTHbIX
HOKPBITUM. MeTonbl KOHTpOJIS 3allldTHBIX CBOMCTB (POc(haTHBIX MOKPHITHH. YCKOPEHHBIH METOL
OTpesieNieHus] 3allUTHOW CcrmocoOHOCTH (ochaTHBIX TMOKPBHITUH. AHAIUTUYECKUII KOHTPOJb COCTaBa
dochatupyrommx pactBopoB. OCHOBHBIE HeMONaAKH mporecca ¢ochaTupoBaHUsl, MPUUYUHBI UX
BO3HUKHOBEHUS U CIIOCOOBI YCTPaHEHUS.

Ha3nauenne XpoOMAaTHBIX MOKPBITUM Ha IMHKE M KagMHH. Te€opeTHYecKHe OCHOBBI Mpouecca
xpomatupoBaHus. CocTaB XpOMaTHBIX IJIEHOK. [[BeT XpOMAaTHBIX IUIEHOK HAa LIMHKE U KaaMHH. CTOMKOCTh
XpOMaTHBIX MOKPBITUI pa3nuuHoro usera. CamoszajeurBaHuE (CaMOpereHepalusi) XpOMaTHBIX IIJICHOK.
CoctaBbl pacTBOpPOB XpomaTupoBaHus. [IpoOraemMbl mpu SKCITyaTallid pacTBOPOB MACCHUBUPOBaHUA Zn U
Cd. CoBepiiileHCTBOBaHHE PACTBOPOB B HampaBieHUHU 3aMeHbl Cro+. DIEeKTPOXUMHUYECKOE XPOMaTHPOBaHUE.
XpomutupoBaHue. JJOCTOMHCTBA U HEAOCTATKU XPOMUTHBIX IJIEHOK.

Paszoen 3. Texuonocuueckue ocobeHHOCMU NPOYecco8 HAHEeCeHUsi HeMeMAlIUYecKUux 3aujumHbIx
HOKpbIMULL, KOHMPOIb DACMEOPO8 U CEOUCME NOKPLIMULU 6 001acmu INeKMPOXUMUYECKUX MemO0008 U
npoyeccos 0 OUOMeOUYUHCKUX YeTell

CBolicTBa, Ha3HAYEHUE U 00JACTh MPUMEHEHUS OKCHJIHBIX MOKPBHITUH. BUIIBI OKCHIUPOBAHUS CTAIH.
Teopernueckre OCHOBBI OKCHAWPOBaHMS cTaid. Macca, CTPYKTypa M COCTaB OKCHUAHBIX IOKPBITHUH.
CocTaBbl OKCHUAMPYIOMIMNX PAcTBOPOB. BEIOOP OKCHIMPYIOUIMX PAaCTBOPOB AJsi KOHKPETHBIX 1emneil. LIBeT
OKCHIHOM TIEHKU. DJIEKTpoXUMHUueckoe okcuarpoBanue. [locnenyromias o0paboTka OKCHIHBIX TOKPBITHIA.

MexaHn3M aHOJHOTO OKCHIAMPOBAHUS AJIFOMUHUS U €r0 CIUIaBOB. BiusHMe pexrMa aHOIUPOBaHUS
Ha CBOMCTBa OKCHUIHBIX MOKPHITUNA. COCTAaB OKCHUIHOW IJIEHKH Ha amfoMUHHH. CIOCOOBI OKCHIMPOBAHUA.
DIEKTPOXUMUYECKOE OKCUIMPOBAHUE. DIIEKTPOIUTHI AJIi OKCUIUPOBAHMS aTOMHUHMS U €ro CIuiaBoB. [[Ba
TUIA AJIEKTPOJIUTOB aHOAUPOBAHUS. 3aLIUTHBIE U 3aLIUTHO-JEKOPATUBHBIE AHOJHO-OKCHJHBIE MOKPBITHSL.
TBEpaoe aHogupoBaHHe. AHOJHBIE OKCHAHBIC IJICHKU KakK IMOJCIONW MOJ HAHECEHHE TajlbBaHMYECKHX
NOKpeITHA. OMaranupoBanue. [locmemnyromas o00paO0OTKa OKCHAHBIX TOKPHITMM Ha  AJTIOMUHHH.
OkpallliBaHue 1 YIUIIOTHEHHE OKCUIHBIX MOKPBITHIA.
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4 O0beM yueOHOH TUCUMILINHBI

O0beM TUCIUNIINHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO0masi Tpy10€eMKOCTb M CUMILTUHBI 2 12 54
KonTakTHasi pa6oTa — ay1UTOPHbIE 3aHATHUS: 0,89 32 24,03
Jlexun 0,445 16 12,015
JlabGopaTophsbie paboTtsl (JIP) 0,445 16 12,015
B TOM 4YHCJIe B (pOpMe MPaKTUUIECKON OATOTOBKH 0,445 16 12,015
CamocrosiTejibHas padoTa 1,11 40 30
KoHrtakTHas camoctosTenbHas pabora 0,4 0,3
1,11
CaMocTosTenbHOE H3yYEHUE Pa3/IeIOB JUCIUILTAHBI 39,6 29,7
Buja nToroBoro KOHTpoJIs: 3aueT ¢ OLEHKOI

AHHOTaNus padoyeii MPorpaMMbl M CUMILTHHBI
«O0opynoBanme 1S 3J1eKTPOXUMHUYECKHUX TEXHOJIOTHID)

1 Heap IMCHUIUIMHBI — TPUOOpETEHHE OOYYAIOUIMMHCS 3HAHUN KOHCTPYKIHMH 000pYHZOBaHMUS,
OPUMEHSEMOI0 B  JJIEKTPOXUMHUYECKUX TEXHOJIOTHAX, BKJIIOYas TrajbBaHHMYECKOEe 00OpyIOBaHUE,
obopynoBaHue MJisi DJIEKTpoiau3a 0e€3 BBIICICHUS METAIOB, O0OPYIOBAaHHME ISl AJIEKTPOXHUMUUYECKOU
OUYHUCTKH U PEKyIepaliy MPOMBIIUIEHHBIX CTOKOB.

2 B pe3ysabTate H3y4eHHs AUCHMILINHBI 00yYaIOLIUIACS 10JI7KEeH:

Obaaoams cNenyONMMI KOMIIETSHIIMSAMEI U HHIuKatopamu ux noctvxenws: [1K-2.1, TIK-2.2, TIK-
2.3, 1IK-3.1, TIK-3.2, TIK-6.1, TTK-6.2, T1K-6.3.

3uamo:

— TUIBI 3JEKTPOIU3EPOB JUISl MIPOLIECCOB AEKTposn3a 03 BBIACIECHUS METAJUIOB, ralbBaHUUYECKUX
BaHH U JIMHUH, 000pyI0BaHME [ AJIEKTPOXUMUYECKON OUMCTKH U PEKyNepaluy MPOMBIIUIEHHBIX CTOKOB,
OCHOBHbIE TpeOOBaHUs, IPEABABIIIEMbIE K HUM.

Ymemu:

— OJI0MPATh U IKCILTYaTUPOBATh 000PYIOBAaHUE /IS DJIEKTPOXUMHUUECKUX TEXHOJIOTUH.

Braoemy:

— TEXHUKOW OLIEHKU HEHCIPaBHOCTEH 000py10BaHUS U CIIOCOOAMHU €r0 PEMOHTA MJIU 3aMEHBI.

3 KpaTkoe coaepsxaHue JUCHMIIIMHBI

Pazoen 1. Obopyoosanue 015 2anb8aHu4ecKux IUHUL, NPEOHA3HAYEeHHbIX 0I5l HAHECEHUs 3AUUMNHDLX,
3auUmMHO-0eKOpamueHuIX U 0eKOPAMUBHBIX NOKPLIMUL HA pA3TUYHbIe Oemanu

[IpennpoektHass mpopabotka. Texnudeckoe obocHoBanue (TO) Ha mnpoekTHpoBaHUE U
CTPOUTENILCTBO MPOMBILIUIEHHOTO 00BekTa. TexHuko-s3koHomuueckoe obocHoBanue (TOO) kak OCHOBHOI
IPEANPOEKTHBIA JOKYMEHT. 3aJjaHie Ha TPOEKTHPOBAHUE.

[TpoekTtHbIil nepuoa. OnHocTaauitHOE (TEXHUKO-pAO0YHil MPOEKT) U JIBYX CTaAMMHOE (TEXHUYECKOEe
NPOEKTHpPOBaHUWE U paboume uepTexu) mnpoekrupoBaHue. CocTtaB TexHHKO-pabouyero mpoekta. Ilopsimok
pPacCMOTPEHHsSI U COTJIaCOBaHUS MpoeKTa. DKcnepTusa mnpoekta. Ilopsaok pa3paboTKu TEXHOIOTHUYECKOMH
YaCTH MPOEKTA.

[Topsimok cocTaBieHUsT W BBIAYM MCXOJHBIX JTaHHBIX Ha TPOCKTHPOBAHWE HOBBIX, a TaKKe Ha
paclIupeHHe, PEKOHCTPYKIMI0 M TEXHUYECKOE IE€PEBOOPYKEHHE JEHCTBYIOIIMX HNPEINPUATHH U
IIPOU3BOJICTBEHHBIX OOBEKTOB.

Pazoen 2. Obopyoosanue 05 CneyuanrbHulX JUHUL C Yelbl0 HAHeCeHUs NOKPLIMUll HA nedammuvle
naamul, 8b1600A4 U UHMESPAIbHbIE MUKPOCXEMbl, CReYUaibHoe 060py0osanue 0ns npou3eoocmea macmep-
mampuy 051 RPOU3B00CMBA 20N02PAMM
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Hasnauenue u cBoiictBa BaHH. Ha3znauenue ¢yrepoBku BaHH. OCHOBHBIE MapaMeTpbl M pa3Mepsl
BaHH, NPUHIMIBI PALMOHAIBHOIO BbIOOpa TUIOpa3MepoB BaHH. KOHCTpYKTHMBHBIE OCOOEHHOCTH BaHH.
KonctpyktuBHble Monmynu BaHH. OOecriedeHue HarpeBa pacTBOPOB: TEIJIOHOCHUTENH, HarpeBaTelbHbIC
YCTPOMCTBa, pacu€T 3MeeBUKOB. CIIOCOOB! HAIIOJIHEHHS U CJIMBA BOJIbI B IPOMBIBHBIX BaHHAX.

Ha3nauenue mnOABECOYHBIX NPUCIOCOONCHUI W TpeOOBaHUS, NUPEAbABISEMbIE K HHUM. THIBI
nojBecok. KoHCTpyrpoBaHHME MOJBECOYHBIX MPUCIOCOOJIEHUI: OCHOBHBIE pa3Mepbl, MOJIBECHBIE KPIOKH,
PYYKH, KOHTaKThl. MaTepuasibl Ui W3TOTOBJICHHS IOJBECOYHBIX MPHUCIIOCOOICHUN. M30MAIHs MOIBECOK.
ONeKTpUYecKuil pacuéT MOJABECOUHBIX MPUCIIOCOOIeHUN. [IpMHIMIIBI pallOHATIBHOTO pa3MeLleH s AeTallel
Ha TM0/IBECKaxX. 3alUTHBIE MPHUCIIOCOONCHHS. XpaHEHHE IOJBECOYHBIX MPUCIOCOOICHUN. AHOIHBIC
KOpP3HHBI.

Ocobennoctu mpouecca 00paboTKH AeTaneld Hachinblo. KOHCTPYKTHBHBIE OCOOCHHOCTH, MIPHUHLIUIIBI
neicTBus, o0NacTH NPUMEHEHHUs, JOCTOMHCTBA M HEJOCTaTKH OOOpyIoBaHUA Ui 00paOOTKH aeranei
HACBHINbIO: KOJIOKOJIOB HAJIMBHOTO THIA, KOJOKOJIBHBIX BaHH IOTPY)KHOTO TuIa, OapabaHOB, KOp3WH-
Ka4aJIOK, CeTOK (CeTyaTbIX KOP3HH).

[epdoparus, pacuér "xuBoro" ceuenus. Pacuér pexxnma paboThl KOJIOKOJIOB, 6apabaHOB M KavaJoK.

Oco0eHHOCTH TIEpeHOCca MOABECOK MO0 BAHHAM HA JIMHUSX C KECTKUM M THOKUM ITUKIIOM.

Kaperounsie aBTOMaTHYECKHE JTHHUU C KECTKUM IIHKIOM, 00JacTH MPUMEHEHUS, TOPSAIOK PabOTHI,
NPUHIUIHAIBHBIE 0COOEHHOCTH X KOHCTPYKIIMU U TPUHIIUIA JICHCTBHSL.

ABTOOTIEpAaTOPHBIE aBTOMAaTHYECKHE JIMHUHM C TPOTPaMMHBIM YIIPaBJICHUEM: OOJACTH MPUMEHEHUS,
HOPSiIOK paboThl, MPUHIMIUAIBHBIE OCOOCHHOCTM MX KOHCTPYKLIMH M TNpHHLUMINA JeicTBus. Tumossle
aBTOOIIEPATOPHI: UX KOHCTPYKTUBHBIE OCOOEHHOCTH, 00JIACTH IPUMEHEHM ], TOCTOMHCTBA U HEAOCTATKH.

[ITHeKoBBIE JIMHUU: Ha3HAUCHHE W OOJIACTH NMPUMEHEHUS, KOHCTPYKTHBHBIE OCOOEHHOCTH, TOPSIOK
paboThl, JOCTOMHCTBA U HEAOCTATKH.

QOuIbTPOBAIEHBIE YCTAaHOBKH: HYTU-QMIBTPBI U (UIBTp-Tipecchl. KOHCTPYKTHBHBIE OCOOCHHOCTH,
HPUHIUIBI IEHCTBHS, 00JIACTH IPUMEHEHHsI, JOCTOUHCTBA U HEIOCTATKH.

Hacocel: nunamuueckue U o0bEMHBbIE. KOHCTpYKTHBHBIE OCOOCHHOCTH, NPUHIMIIBI JeHCTBUSA,
o0JacTu NPUMEHEHHUS, TOCTOMHCTBA U HEJJOCTATKH.

CymmnbHOe  00OpYIOBaHWE:  CyHIMJIBHBIE  KaMmepbl, CYyIIWIbHBIE MKapbl, LOEHTPUDYTH.
KoHcTpykTrBHBIE 0COOEHHOCTH, IPUHLIUIIBI JEHCTBUS, 00JIaCTH IPUMEHEHHMSI, TOCTOMHCTBA U HEIOCTATKU.

[TpeoOpa3oBaTesnn MEpPeMEHHOIO TOKa B MOCTOSIHHBIM — IMOJYIPOBOJHUKOBBIE BBINPSMHUTEIbHBIE
arperatbl. HomeHknaTypa BBbIIPSAMUTEIBHBIX arperaToB, UX CpPaBHUTEIbHBIE XapakTepuUcTHKH. (Cxema
NUTAHUS HECKOJIBKHUX MOTpeOUTENEH OT OHOTO BHIIPSIMUTEIIS.

Pazoen 3. Dnexmponuszepvl u 6cnomoeamenvioe 060pyoosanue 0l NPOU3BOOCMBA OP2AHUYECKUX U
Heop2aHu4ecKux nPooOyKmos Memooom 31eKmpoau3a

®axTopHl, ONpenestonre BpIoop 000pyaoBaHus. Beibop nian pacyér BHyTPEHHUX pa3MepOB BaHH U
UX €IMHOBPEMEHHOM 3arpy3ku. Pacy€r kosmMuyecTBa BaHH JUIA JIMMUTUPYIOLIUX onepauuid. Pacuér purma
pabOThI TMHUH, TPOU3BOJUTENILHOCTH U COCTABIEHUE €€ KOMIIOHOBKH.

bananc HampsokeHust Ha SJIEKTpONIM3Epe, Lelb ero cocraBieHus. Pacuér cocraBisiommx OanaHca
HANpPSDKEHUS: HAIMpPsDKEHUS Pa3IoKEHUs, OMMYECKHUX MOTEpPh HANPSKEHUS B JJIEKTPOJIMTE, IIEKTPOAaXx,
nradparme, y4é€r morepb HamnpspKEHHS B KOHTAKTaX M TOKOMOJBOIAIMIMX IMHaX. OcoOeHHOCTH pacuéra
OanaHca HaNpsKEHMs! 17151 BAHH METaJIONIOKPBITUN KOJIOKOJIBHOTO U OapaOaHHOIO THIIOB.

Pacuér cuibl Toka, moTpedisieMoii BaHHAMH.

[TpuHnmns! BeIOOpa THIIA M KOJIMYECTBA UCTOYHUKOB ITOCTOSIHHOTO TOKA.

TemuioBoii OanaHc BaHHBI: UCTOYHUKU MOCTYIUICHUS TeIla JJIsl HarpeBa BaHHBI U NMPUYHUHBI TOTEPh
teria. Pacu€r cocrapisromux TemoBoro 6ananca. Pacyér mkoysneBoit TemIoThI.

Ynpoménusie GopMyabl pacuéTa KOJUYECTBA TEIIOTHI, KOTOPOE CIIEAYeT MOJBOIUTH K BaHHE.
Pacuér pacxozna mapa Jij1s HarpeBa BaHH € MCIIOJIb30BaHUEM NMPAKTUYECKUX TaOJMYHBIX 3HAYCHUH.

Pacuér pacxona cxxaToro Bo3jayxa it 6apOoOTHpOBaHUS PaCTBOPOB M 00/1yBa JeTaeH.

Pacuér pacxosna pacTBOPUMBIX aHOJOB. HacToTa CMEHbI HEPACTBOPUMBIX aHOJOB (KaToaoB). Pacuér
OJIHOPA30BOM 3arpy3KH aHOAOB (KaTo/0B).

MarepuanpHblii 0ajmaHc pacxoja XUMHKATOB. Pacu€r OTAenbHBIX cTaTed pacxofa XUMHKAaTOB:
MOJIE3HOTO Pacxoja, TEXHOJOIMYECKH HEU30EKHBIX IOTephb, pacxoja XHMMUKATOB Ha IPUTOTOBIICHUE
pPacTBOPOB IPH 3aITyCKe 000PYAOBaHMsI, pacxoa XUMHKATOB IIPH CMEHE OTPaOOTaHHBIX pACTBOPOB.
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OcoOenHocTH pacuéTa MOJIE3HOTO PACX0/la U TEXHOJIOTHMYECKH HEU30eKHBIX MOTEPh XPOMOBOTO
AHTHU]IPHUJIA U IIUAHKCTOTO HATPUS.

Hasnauenue npombiBku. TpeOoBaHUS K KaueCTBY BOJbI, 00JaCTH MPUMEHEHHSI BOJOMPOBOTHONW U
JUCTUITMPOBAaHHON BoJbl. TpeOoBaHUS K KaueCTBY IPOMBIBKH, MPEAEIbHO OMYCTHMbIE KOHIEHTPALUU
OTMBIBAEMBIX BEIIECTB B POMBIBHOI BOJIC.

CnocoObl U cxembl MPOMBIBKH. O0IaCTH MPUMEHEHHs] TPOMBIBKU B ropsiyeid, TEMIOM U XOJIOIHOM
Bojie. [Topsimok BEIOOpa cXeM MPOMBIBKH TSI JIMHHH.

3aBUCHUMOCTh YAEIBHOTO YHOCAa pacTBOpa IOBEPXHOCTHIO JeTajeil OT THUMa MPUMEHSEMBIX
000pyI0BaHus, PACTBOPOB, BPEMEHU BBIJICPKKHU JI€TalIel HaJ BAHHOM, CBOMCTB MOBEPXHOCTH JI€TalCH U UX
pacrosoXeHus Ha nmojiBeckax. Pacuér kpatHocTu paz0aBieHHs, pacXxo/ia BOJbI HAa IPOMBIBKY B OOIIIEM BHIE
U IS 9aCTO BCTPEUAIONIUXCS HAa TPAKTHKE CXEM ITPOMBIBKH.

MeponpusTHsi 0 COKPAIEHUIO Pacxo/1a BObI 0€3 KalmuTallbHBIX 3aTpar.

Hasnauenue BaHH yaBIHBaHMS, IEPUOUIHOCTH CMEHBI BOJIbI B HUX. PaboTa BaHH ynaBiuBaHus 63
cMmeHbI Bojibl. Co31aHne OECCTOUHBIX TEXHOJIOTHUECKUX ONepaIlni.

Pacuér KoHIIEeHTpaly KOMIIOHEHTOB TEXHOJOTUYECKIX PACTBOPOB B IIPOMBIBHBIX U CTOYHOU BOJIAX.

Pazoen 4. Obopyoosarue 0151 21eKMPOXUMULECKOU OYUCTNKU NPOMBLULIEHHBIX CIMOKO08, peceHepayuu
U peKynepayuu mexHoai02ULecKux pacmeopos 31eKmpoxXuMuiecKux npou3eo0cma.

DnekmpoxumuyecKkue npoyeccovl U UX OpeaHu3ayus

Knaccudukanus metogoB u 000pydOBaHMS Ui DIEKTPOXUMHUYECKOW OYHUCTKU. DIEKTPOIIU3.
MeMOpaHHBII  3JEKTpOSIU3. DNEeKTpodIioTaus. DIEKTPOPKOAryIAus. DIEKTpoKoppekTupoBanue pH.
DNEKTPOXUMHUYECKast JECTPYKIUS. DIESKTPOUOHUPOBAHUE. DIEKTPOXUMHUYECKOE 00e33apakBaHHeE.

MeTtoauka pacueta 060pyJ0BaHUS IS SJIEKTPOXUMHUYECKON OUUCTKHA CTOUHBIX BO/I.

Meponpusitusi, yMEHbIIAIONUUME 00pa30BaHUE U COJEp>KaHUE BPEIHBIX BEUIECTB B CTOYHBIX BOJAX
ANEKTPOXUMHUUYECKUX TPOU3BOJICTB.

DnekTpoxuMuueckoe 000pyoBaHUe ISl pereHepalui U peKyIrepaluu pacTBOPOB U AJIEKTPOJIUTOB
IEKTPOXUMUYCCKUX TPOU3BOJACTB. OpraHm3amusi MPOIECCOB JIOKAJTBHOW OYUCTKH CTOYHBIX BOJI,
pereHepaluu U peKyrnepanui pacCTBOPOB U SIEKTPOIUTOB AIEKTPOXUMUYECKUX MTPOU3BOJICTB.

OO0mue BONPOCHI MPOSKTHPOBAHMS BOJOOYHCTHBIX KOMITIEKCOB. CHUCTEMBI M TEXHOJIOTHYECKHE
CXEeMBbI BOJOOUYHCTHBIX KOMILJIEKCOB. BBIOOp CHCTEMBI, TEXHOJIOTMYECKON CXEMBbI W OOOPYIAOBAaHMS IS
INEKTPOXUMHUYECKON OYMCTKH TPOMBIIUICHHBIX CTOKOB, PETCHEPAIlMH M PEKyIepariil TEXHOJIOTHUECKUX
pPacTBOPOB SJEKTPOXUMHUUECKHUX MPOU3BOACTB. OCHOBHOE U BCIIOMOTaTenbHOE 000pyA0BaHNE.

ABTOMATH3aIUsl YIIPABICHUS MPOIECCAMH JJIEKTPOXUMUYCCKOM OYHCTKH CTOKOB. TeXHHYECKHE
CpEeICTBA KOHTPOJISA, PETYIUPOBAHUS U YIIPABICHHUS.

CocraBieHHE TEHEpPATBPHOTO IIJJaHA W CXEMBI BBICOTHOTO PACIIOJIOKEHUS O00O0PYIOBaHMS.
KommnonoBka 060pynoBaHus.

[lepcrieKTHBBI ~ pa3BUTHUS W COBEPIICHCTBOBAHWS  TCXHOJIOTMA W OOOPYIOBAaHHS  JUIS
ANEKTPOXUMHUYECKON OUMCTKHU MPOMBIIUICHHBIX CTOKOB, PET€HEpallud M PEKyIMeparuy TEeXHOJIOTHYECKUX
PaCTBOPOB JIEKTPOXUMHUIECKIX TTPOU3BOICTB.

4 O0beM yueOHOM THCUMILTHHBI

O0beM TMCUMTINHBI
Buj yueGHoii padoThI Axan. | Acip.
3E
u. u.

OO0mast Tpy10€eMKOCTb TMCUMILTAHBI 2 72 54
KonTakTHas padoTa — ayiMTOPHbIE 3aHATHS: 1,33 48 36
Jlexnun 0,89 32 24
[IpaxTnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 0,67 24 18
KonrtaktHas camocrositenbHast pabora 0,4 0,3

0,67
CamocTosTenpHOE U3yUeHNE PA3/IeIOB TUCIIUTLTAHBI 23,6 17,7
Bun kourpois:
Kypcosas padora +
Bua uTOroBOro KOHTpOJIA: 3auer ¢ oneHKOIi
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AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«O0opynoBanme s npoussoacrea XUT»

1 Hegb AMCHMILIMHBI — NPHOOpETEHHE OOYYAIOIMMUCS 3HAHUN 1O TUIIOBOMY OOOpYIOBAHHUIO
npousBoacTBa XMT, a Takke OCHOB IIPOEKTUPOBAHUS LIEXOB dJIEKTPOXUMHUUECKUX ITPOU3BOJCTB.

2 B pe3yabTare H3y4yeHHs TUCHUILTHHBI 00yUYAIOIIHUIiCS T0JI2KEeH:

Obaaoams cnenyONMMA KOMIIETSHIIMSIMEI U UHIUKaTopamu ux goctvxenns: [1K-2.1, TIK-2.2, TIK-
2.3, I1IK-3.1, I1IK-3.2, [1K-6.1, I[1K-6.2, ITK-6.3.

3name:

- THUIBI JJICKTPOXMMUYECKUX PEAKTOPOB U TalbBAaHUYECKMX BaHH, OCHOBHBIE TpeOOBaHUS,
MpEeIbSIBISIEMbIE K HUM, PAIlMOHAJIbHBIC MPUHIMIBI 3aBEIIMBAHUS JIeTajeii B BaHHAX, CIIOCOOBI Harpena
pPacTBOpPOB;

- o0opynoBaHue st 00pabOTKH MEIKUX JeTaleH;

- THITBI ¥ KOHCTPYKTUBHBIEC OCOOCHHOCTH aBTOMATHYCCKUX JIMHUIA;

- BCIIOMOTAaTeIbHOE 000PY/I0BaHNCE,

- CIIOCOOBI OpraHU3aIMy BEHTUIISAIUHU TaJIbBAHHYECKOTO 11eXa;

MIPUHIIMITEI BBIOOPA ONTHMATBLHOW CHCTEMBI TPOMBIBKH JICTAJICH.

Ymems:

- BBIMOJHATH PACUYETHl MOTPEOHOT0 KOJIMYECTBA BaHH, KOJIMYECTBA MATEPHAJIOB, XUMUKATOB, BOJBI,
JNEKTPOIHEPIUH, CHKATOrO BO3AyXa M IMapa, HEOOXOMUMBIX /i BBIMOJIHEHHS TMPOU3BOJICTBEHHOM
POrpaMMBbl, a TaKXKe PACYEThl BEHTWISIIMOHHBIX CHUCTEM, KOJUYECTBEHHOTO M Ka4eCTBEHHOTO COCTaBa
CTOYHBIX BOJ;

- COCTaBJISITh MAaTEPHAILHBIN M TETUIOBOW OajaHca 3JEKTPOXUMHUYECKHX PEaKTOPOB, a TaKkKe OallaHC
HaATPSDKEHUS.

Brnaoemw.:

- croco0amMu ¥ MPUEMaMH COCTABIICHUSI KOMIIOHOBKH ITPOU3BO/ICTBEHHBIX JINHUM;

- cioco0amMu U MpuéMamMu OpraHu3aluy IEKTPOXUMHUECKHUX IIEXO0B.

3 KpaTkoe coaepsxaHue JUCHMIIIMHBI

Bseoenue. Obwue nonosicenusi 0 npoeKxmupo8aHuu RPOMbIUIEHHBIX 00bEKMO8

[IpennpoektHass mpopabotka. TexuHuueckoe o6ocHoBanue (TO) Ha mnpoekTupoBaHHE U
CTPOUTENILCTBO MPOMBILIUIEHHOTO 00BbeKTa. TexHuko-3koHomuueckoe obocHoBaHue (TOO) kak OCHOBHOI
IPEIIPOEKTHBIN TOKYMEHT. 3a/laHne Ha IPOEKTUPOBAHHUE.

[TpoekTtHbIil nepuon. OnHocTaguitHOE (TEXHUKO-PAOOUHl MPOEKT) U JIBYX CTaAMMHOE (TEXHUYECKOE
IPOEKTHPOBaHWE M pabouue uepTexH) mpoekrupoBaHue. CocTtaB TexHHKO-pabouero mpoekta. Ilopsok
PacCMOTPEHMsI U COIJIaCOBAHUS MpoeKTa. DKcnepTusa mnpoekTa. Ilopsaok pa3paboTKu TEXHOIOTHMUYECKON
YacTH NIPOEKTA.

[Topsimok cocTaBieHUS W BbLAAYM HCXOJHBIX JaHHBIX Ha IPOEKTUPOBAHUME HOBBIX, a TaKXe Ha
paclIupeHHe, PEKOHCTPYKIMI0 M TEXHUYECKOE IE€PEBOOPYKEHHE JEHCTBYIOIIMX HNPEINPUATHH U
IIPOU3BOJICTBEHHBIX OOBEKTOB.

Pa3zoen 1. Obopyoosanue 21eKmpoxXumMuyecKux npou3eo0cma

1.1. Tunsl ¥ KOHCTPYKIIMK BaHH

Haznauenue u cBoiictBa BaHH. Haznauenue QyrepoBku BaHH. OCHOBHBIE HapaMETpbl U pa3Mepbl
BaHH, MPUHIUIBI PAlMOHAIBLHOTO BbIOOpa THUIOpa3MepoB BaHH. KOHCTpYKTHBHBIE OCOOEHHOCTH BaHH.
KonctpykTtuBHble Monmynu BaHH. OOecriedeHune HarpeBa pacTBOPOB: TEMJIOHOCHUTENH, HarpeBaTelbHbIC
yCTpoiicTBa, pacuéT 3MeeBUKOB. Cri0cOObI HAITOJIHEHUS U CJIMBA BOJIbI B IPOMBIBHBIX BaHHAX.

1.2, Tunsl W KOHCTPYKIMH IIOJIBECOYHBIX MPUCIOCOOJIEHUH, TNPUHIMIIBI PAMOHAIBEHOTO
pasMeleHus AeTanell Ha M0ABECKax, 3alllUTHBIE TPUCIIOCOOICHUS

HazHaueHne mnoJIBECOYHBIX MPHUCIIOCOONEHUH M TpeOOBaHUS, MpeabsBiIsieMble K HHUM. TuIbI
nojBecok. KoHcTpyHpoBaHHE MOABECOUHBIX MPHUCIIOCOOJICHUHI: OCHOBHBIE pa3Mephl, MOJBECHBIE KPIOKH,
PYYKH, KOHTaKThl. MaTepuanbl Al U3rOTOBJIEHUS MOJBECOYHBIX MpUCIOcOOseHnd. M30msus noJBECcoK.
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DNEeKTpUUECKU pacyéT MOABECOUHBIX MPHUCIIOCOOIeHUN. [IpUHIUIIBI pallMOHATIBHOTO pa3MeIeHHs eTaleit
Ha TIOJBECKaX. 3allUTHBIC MPUCITIOCOOTeHNs. XPaHEHHE TOJBECOYHBIX MPHUCIIOCOONCHUNA. AHOIHBIC
KOP3UHBI.

1.3. OGopynoBaHue s ralbBAHUYECKOH 00paOOTKH MEJIKUX JIeTalleil HAChITIBIO

OcobenHoctu npouecca 00pabOTKH AeTaneld Hachlnbio. KOHCTpYKTUBHBIE OCOOEHHOCTH, IPUHLIUIIBI
NeHCcTBUS, 00JacTH TMPUMEHEHHs, JOCTOMHCTBA M HEAOCTAaTKH OOOpYIOBaHHS AJisi 0OpaOdOTKH jAeraneit
HACBINbIO: KOJIOKOJIOB HAJIMBHOIO THIA, KOJOKOJIBHBIX BaHH IOTPY)KHOTO THIa, OapabaHOB, KOp3UH-
KauyaJoK, CETOK (CeTuaThIX KOP3HH).

[Tepdoparus, pacu€t "xuBoro" ceuenus. Pacuér pexxuma paboThl KOJIOKOJIOB, 0apabaHOB M Ka4aJIOK.

1.4. KapeTouHsle, aBTOONIEPATOPHBIE U LITHEKOBBIE I'AJIbBAHUYECKUE JINHUU, TUIIBI aBTOOIIEPATOPOB

OcobeHHOCTH IIepeHoca MOABECOK 110 BaHHAM Ha JIMHUAX C KECTKUM U THOKUM IIUKJIOM.

Kaperounsie aBTOMaTU4YECKUE JTHHUAU C KECTKUM IHUKIOM, 00JIACTH MPUMEHEHUS, TTIOPSI0K padoThI,
IPUHIUNHAIbHbIE 0COOEHHOCTH UX KOHCTPYKLIMHU U MPUHLIKIIA IEHCTBHUS.

ABTOOIIEpAaTOPHBIC aBTOMATHYECKHE JIMHUKM C MPOTPaMMHBIM YIIpaBJICHUEM: O0JIAaCTH NMPUMEHEHHS,
HOPSiIOK paOoThl, MPUHIMIUAIBHBIE OCOOCHHOCTM MX KOHCTPYKLIMH M TNpHHLIMINA JeicTBus. Tumossle
aBTOOIIEPATOPHI: UX KOHCTPYKTUBHBIE OCOOEHHOCTH, 00JIaCTH MPUMEHEHHS, JOCTOMHCTBA M HEJJOCTATKH.

[ITHeKoBBIC JIMHUU: Ha3HauU€HHE U 00JACTU NMPUMEHEHUs, KOHCTPYKTHUBHbIE OCOOEHHOCTH, MOPSI0K
paboThl, JOCTOMHCTBA U HEJJOCTATKH.

1.5. BcnomoratensHoe 000pynoBaHue: (DUIBTPOBAJIBHBIE YCTAaHOBKH, HACOCBl, CYIIMIbHOE
000py/J0BaHUE, HCTOYHUKH [TOCTOSIHHOTO TOKa

OunbTpoBalIbHBIE YCTAaHOBKH: HYTU-QMIBTPbI U (GUIbTp-mipecchl. KOHCTPYKTUBHBIE OCOOEHHOCTH,
HPUHIUIBI 1eHCTBHS, 00JIACTH IPUMEHEHHsI, JOCTOUHCTBA U HEIOCTATKH.

Hacocel: nuHammuueckue U o0bEMHBbIE. KOHCTpYKTHBHBIE OCOOCHHOCTH, NPUHIMIIBI JeHcTBUA,
00J1aCTH IPUMEHEHUS, IOCTOMHCTBA U HEJOCTATKH.

CymunbHoe  00OpyJOBaHME:  CYUIMJIBHBIE  KaMepbl, CYyLIMJIbHble IIKapbl, LEHTpUYTH.
KoHcTpyKTHUBHBIE 0COO€HHOCTH, IPUHIIMIIBI JEHCTBUS, 0071aCTH IPUMEHEHUS], JOCTOUHCTBA U HEJJOCTATKH.

[IpeoOpa3oBaresin NMEPEeMEHHOIO TOKa B HMOCTOSIHHBIM — IOJYIPOBOJHUKOBBIE BBINPSMHUTEIbHBIE
arperatbl. HomeHknaTypa BBbIIPSAMUTEIBHBIX arperaTroB, UX CpPaBHUTEIbHBIE XapakTepucTHKH. (Cxema
NUTAaHUS HECKOJIBKUX MOTpeOUTENEH OT OHOTO BHIIPSIMUTEIIS.

Pazoen 2. Mamepuanvnuil, sHepeemuueckuti U KOHCMPYKMUBHBLU PACYEM OCHOBHO20 000PYO08aAHUs

2.1. BpiOOp THIIa TEXHOJOTUYECKOTO OOOpPYIOBAaHMS M pAcCU€T €ro KOJMYECTBA, COCTABIICHHUE
KOMITOHOBKH TaJIbBAHUYECKOM JIMHUU

®axTophl, ONpenestonre BpIoop 000pyaoBaHus. Beibop nian pacy€r BHyTPEHHUX pa3MepOB BaHH U
UX €IMHOBPEMEHHOM 3arpy3ku. Pacy€r koyiMuecTBa BaHH JUIA JIMMUTHUPYIOIIUX onepauuid. Pacuér purma
pabOThI JTMHUH, TPOU3BOJUTENIHOCTH U COCTABIIEHUE €€ KOMIIOHOBKH.

2.2. Pacuér OanaHca HampspKeHHs! SJIEKTPOXMMHUYECKOro anmnapara,

BBIOOP HCTOYHUKOB MTOCTOSTHHOTO TOKA

bananc HanpsbkeHUs Ha JIEKTposiu3Epe, Lenb ero cocraBieHHs. Pacuér cocraBnsromux OajaHca
HANPsDKEHUS: HAINPSDKEHHS Pa3IOKEHUs, OMHYECKHX IOTEph HANPSDKEHUS B DJIEKTPOJUTE, JJIEKTPOAax,
muadpparme, y4yé€T NOTeph HANpPSsDKEHUS B KOHTAKTaX M TOKOMOJABOAAIIMX IMHMHAX. OcoOEHHOCTH pacuéra
OanaHca HanpsHKEHUS /1711 BAHH METAJJIONOKPBITUH KOJIOKOJIBHOTO M 0apabaHHOTO TUIIOB.

Pacuér cumsl TOKa, MOTpedIsieMoil BAHHAMHU.

[TpuHmns! BeIOOpa THIIA M KOJIMYECTBA UCTOYHUKOB TOCTOSIHHOTO TOKA.

2.3. Pacuér pacxoja mapa v ¢KaToro Bo3ayxa

TenioBoii OanaHc BaHHBI: UCTOYHUKHU MOCTYIUIEHUSI TEIUIA JUIs HarpeBa BaHHbBI U MPUYUHBI MOTEPh
teruta. Pacu€r coctaBnsromux TemaoBoro 6ananca. Pacuér axoyneBoil TemaoThl.

VYnpoménusie GopMyabl pacuéra KOJIMYECTBA TEIUIOTHI, KOTOpOE CIEeAyeT MOABOJUTH K BaHHE.
Pacuér pacxosa nmapa /715t HarpeBa BaHH C UCIOJIb30BAHUEM MTPAKTUYECKUX TaOJIMYHBIX 3HAUCHHH.

Pacuér pacxoma cxxaroro Bo3zmyxa Jisi 6apOOTHpPOBaHUS paCTBOPOB U 00/1yBa JETAIICH.

2.4. Pacuét pacxo/1a aHOJI0B M XUMHKaTOB

Pacuér pacxona pacTBOpUMBIX aHO/OB. HacToTa CMEHbI HEPACTBOPUMBIX aHO/A0B (KaTooB). Pacuér
0JTHOPa30BOH 3arpy3KH aHOJIOB (KaTOJIOB).
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MarepuanpHblii 0ajaHc pacxoja XUMHUKATOB. Pacu€T OTAENbHBIX CTaTed pacxoja XUMHKATOB:
IIOJIE3HOTO Pacxo/ia, TEXHOJOTMYECKH HENU30€KHBIX IO0Tepb, PACXOAAd XMMHUKATOB Ha IPUTOTOBICHHE
PacTBOPOB MpH 3aIycKe 000PYI0BaHUS, pacX0/la XUMHUKATOB IIPU CMEHE OTPaOOTaHHBIX PaCTBOPOB.

OcobeHHOCTH pacyéra MOJE3HOI0 pacxoja M TEXHOJIOTMYECKU HEM30EXKHBIX IMOTEPh XPOMOBOIO
AQHTUAPUJIA U HUAHUCTOTO HATPHUSL.

2.5. XapakTepuUCTHKH CUCTEM NPOMBIBKH, MPHHLMUIBI BHIOOpPA CXEM INPOMBIBKH. Pacd€T pacxonaa
BOJIbl HAa IIPOMBIBKY Y KOHLICHTpALU 3arpsA3HEHUM B CTOYHBIX BOJAX

Ha3nauenune npomsiBku. TpeOGoBaHMsS K KauecTBY BOJbl, 00JIACTH NPUMEHEHHs] BOAOIPOBOJHON U
JUCTWIIIMPOBAaHHONW BoJbl. TpeboBaHUs K KauecTBY IPOMBIBKHU, MPEAEIBHO AONYCTUMbIE KOHLEHTpPALUU
OTMBIBAEMBIX BEILECTB B IIPOMBIBHOU BOJIE.

Crioco6b1 1 cxembl TPOMBIBKUA. OO0JIaCTH NMPUMEHEHHUSI POMBIBKH B TOpsiYeH, TEMION M XOJIOJHOM
BoJie. [Topsiok BEIOOpa CXeM MPOMBIBKY JIJIsl TUHHH.

3aBUCHUMOCTb YAEIBHOTO YHOCAa pacTBOpa IIOBEPXHOCTBIO JETajel OT THUMAa NPUMEHSEMBIX
000pyI0BaHUs, PACTBOPOB, BPEMEHH BBIJIEPXKKHU JIeTaleil Ha/l BaHHOM, CBOMCTB ITOBEPXHOCTHU JleTalle U ux
pacroyiokeHus Ha moABeckax. Pacuér kpaTHOCTH paz0aBiieHus, pacxo/1a BOJbI Ha IPOMBIBKY B 00IIEM BHUJIE
U JUIA 4acTO BCTPEUAIOLUXCs HAa IPAKTUKE CXEM ITPOMBIBKH.

MeponpusTHsi 10 COKpAILEHUIO pacxo/1a BoAbl 0€3 KalUTaJIbHBIX 3aTpar.

Ha3nauenue BaHH ynaBIHMBaHUS, IEPHOAMYHOCTH CMEHBI BOJIBI B HUX. PaboTa BaHH ynaBiuBaHus 6e3
cMmeHbl Bozbl. Co3ianre 0eCCTOYHBIX TEXHOJIOTHUECKUX OMepanii.

Pacy€r KOHLEHTpaluy KOMIIOHEHTOB TEXHOJOTMYECKUX PACTBOPOB B IPOMBIBHBIX U CTOYHOM BOJAX.

Pasoen 3. Opeanusayus snekmpoxumuyeckoeo npou3eo0cmesa

3.1. Bo3aymHas cpefa moMeneHnii raTbBaHMYeCKX 1exoB. O0meoOMeHHas

Y MecTHas BeHTHIALMs. Pacuétr 00b€Ma oTcachiBaeMOTo BO3/1yXa

[TapameTpsl MEUKPOKJIMMATA B TAJIbBAHMYECKUX IeXaxX. VICTOUHHUKHU BBIACIICHHs BPEIHBIX BEIIECTB B
aTMoc(epy rajJbBaHMUYECKOTO 1eXa. TeXHOJOrHUeCKUe MEpONPUATHsI, YMEHBIIAOLINE BbIICICHIUE BPEIHBIX
BEIECTB.

OOmeoOMeHHas BEHTHIIALMSA: Ha3HAYCHHUE U TPpeOOBaHMUS.

MecTHast BEHTWISALIMA: TUIBI OTCACBIBAIOLIUX YCTPONCTB, UX 00JaCTU NMPUMEHEHMs], TOCTOMHCTBA U
HenocTaTku. CxeMbl O0PTOBBIX OTCOCOB.

Pacuér o0béMa oTcachlBaeMOro BO3AyXa € y4€TOM Pa3sHOCTH TEMIIEpaTyp pacTBOpa U BO3JyXa B
MIOMEIICHUH, TOKCHYHOCTH WM HMHTEHCHUBHOCTH BBIJCIICHHS BPEIHBIX BEIIECTB, THUIIA OTCOCA, BO3AYLIHOTO
NEpEMENINBAaHUS PacTBOPA, YKPHITHS MOBEPXHOCTH '"3epKaia" pacTBOpa NOIIABKAMHU WJIM IIEHHBIM CIIOEM.

OcHOBHBIE MapaMeTpbl, KOTOpble HEOOXOIUMO YUWUTHIBaTh MPH MPOEKTHUPOBAHMM U OPraHU3aLUU
MECTHOU BEHTHISIINH.

3.2. TpeGoBaHUs K MPOU3BOJICTBEHHBIM ITOMENIEHUSIM. [ ITaHMpOBKa POU3BOICTBEHHBIX TTOMEIIEHHHA
U pa3MeleHrne 000pyI0BaHus

CocTaB MpoU3BOJICTBEHHOW M BCIIOMOTaTEIbHOM IUIONIA[ el raJlbBaHUYECKOTo Liexa. TpeboBaHus K
IIPOU3BOJCTBEHHBIM IOMEILIEHUAM. [[ByXypOBHEBOE pa3MELICHUE LI€XOB METaJUIONOKPBITUI: IEPBBIA U
BTOPOW ATAXM WJIM TEPBBIM dTax M mojaBaji. [JJoCTOMHCTBA U HEJOCTATKH KaXXIOTO CIocob6a KOMIIOHOBKH
nexa.

BricoTa mponéroB u cetka kosioHH. Harpyska Ha nepekpsitre. Kateropus nexa MeTajuiIonOKpbITHNA
10 B3PBIBOIOKAPHOM U IMOKAPHOW ONTACHOCTH, KJIACC IIOMEIEHNH 110 B3PBIBOOIIACHOCTH.

Pasmemnienne obGopynoBaHUsl B IUIaHE M MO BepTUKaIW. HopMBI HIMpPUHBI MPOXOJOB U ILIEXOBBIX
IpOe370B, a TaKKE pPACCTOSHUSA MEXIy OOOpYAOBaHHEM, BBIIPAMUTENSIMH U DJIEMEHTAaMHU 3JaHHM.
Opranu3zanus rpy30MoTOKOB.

[InanupoBKa IPOU3BOACTBEHHBIX ITIOMEIICHUH B LIEXaX.

4 O0beM yueOHOM TUCHMILTHHBI

O0BbeM TUCIUIIINHBI
Buj yueOHoii padoThI Axax. | Acrp,
3E
q, q,
OO01mast Tpy10€eMKOCTb TMCUMILIAHBI 2 712 54
KonTakTHasi padoTa — ay1uTOPHBIE 3aHATHUS: 1,33 48 36
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Jlexkuun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,44 16 12
CamocrosiTesbHas padora 0,67 24 18
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IIpooonsicenue mabauyvi

KoHnrtakTHas camocTosTenbHas pabota 0.67 0,4 0,3
CamocrosTenbHOE U3yUeHUE PA3ACIIOB TUCITUTIIUHBI ! 23,6 17,7
Bua konrpoJs:

Kypcosas padora +

Buj nTOroBoro KOHTpOJIs: 3auer ¢ OLEHKOM

AHHOTAaIUs padoyeil MPOrpaMMbl TUCIUILTHHBI
«DYyHKIHOHAJIbHBIE TAJIbBAHHYECKHE MOKPBITHS U FAJILBAHOILUIACTHKAY

1 eap TMCUMILUIMHBI — MPUOOPETCHHE OOYYAIOIMMMHUCS 3HAHUW U KOMIETEHIIUH IO Pa3IMYHbIM
METO/JIaM M THUIIOBBIM TEXHOJIOTMSIM TIOJIYYEHHUsI MATE€pUajoB C HOBBIMH CBOWCTBAMHU IyTEM
ABTOKATAJIMTUYECKOTO (OPMHUPOBAHHMS HA HENPOBOMSIICH TMOMIOKKE METALUIMYECKOro CJIOosl, II0
TEXHOJIOTHSIM MTPOU3BOJCTBA MEYATHBIX IIJIAT, a TAKKE OCHOBHBIM MPUHIIUIAM MOJTYYEHUS U3CIUI METOI0M
rajbBaHOIIACTUKH.

2 B pe3yabTare n3yuyeHHus TUCHUIIUHBI 00YYAIOMIMIACS T0JIZKEH:

Obnadoams cneayOUIMMI KOMIIETEHIIUSAMU U uHAuKaTopamu ux poctmxenus: [TK-1.1, ITK-1.2, TTK-
1.3, [IK-2.1, TIK-2.2, T1K-2.3, T1K-3.1, [1K-3.2, [1K-3.3, I1K-4.1, I1K-4.2, [1K-4.3, [1IK-5.1, TIK-5.3, TIK-5.5.

3namo:

— Hay4YHO-TEXHUYECKYI0 M CIIPABOYHYIO JINTEPATypy IO BOIPOCAM, CBSI3aHHBIM C XUMHUYECKUMHU U
JIPYTUMHU CIOCO0AMU METAJTU3AIMH JUAICKTPUKOB, MPOIECCAMHU TalbBaHOIIIACTUYECKOTO HM3TOTOBJICHUS
METAJTIMYECKUX U3ICTU;

— COCTaBbl PaCTBOPOB M JIEKTPOJIUTOB, TPUMEHSIEMBIX B BBIIIICYKA3aHHBIX TEXHOJIOTUSX;

— MPUHUHUIBI MOAU(PUKAIIMKA TOBEPXHOCTEH Mepe]l XUMUUYECKON METaUIU3alued TUIICKTPUKOB WITH
rajJbBaHUYECKUM HapalluBaHUEM MeTajia,

— IPUHLIMIIBI pa3paboTKU MEUaTHBIX IJIAT U KOHCTPYUPOBaHUS (DOPM I TalibBaHOIIACTHKY.

Ymemn:

— BbBIOMpaTh ONTHMANbHBIE TEXHOJOTHH XMMUYECKOW METaNIM3alluy ISl 3a/IaHHBIX YCIOBHIMA
SKCIUTyaTalluy U3AENINN,

— pa3pabaThIBaTh HOBBIC MPOLIECCHl XUMUYECKONH METAITU3AllMU U TaIbBAHOIUIACTUKH C YUETOM
COBPEMEHHBIX JOCTHKEHUM HAYKU U TEXHUKH.

Braoemy:

— OCHOBHBIMM  BOINPOCAMH  METOJOJOTHMM  XHUMHYECKOW  METAUIU3alUU  JTHAJIEKTPUKOB,
raJbBaHOIUTACTUKY U U3TOTOBJICHUS TIE€UYATHBIX IIJI1aT,

— METOJIaMH TEXHUYECKOTO0 KOHTPOJISI pacCTBOPOB M AJEKTPOJIUTOB, & TAKKE CBOMCTB IMOTYyYECHHBIX
MOKPBITHN MW U3JIETTUH.

3 Kparkoe conep:kanne TUCIHNIHHbI

Paszoen 1. Cnocobwvr memannuzayuu ousnexkmpuxog. OCHO8HblE 3AKOHOMEPHOCMU, MEeXAHUIMbL
npoYecco8 2anb8aAHO-XUMUYECKOU MEMANIUIAYUU OUITIEKMPUKOB

Haznauenne merammzanuu. CrocoObl METATU3AIMH TJIACTMACC U HEOPTaHUYECKHUX JTUIICKTPUKOB.
[ToaroroBka MOBEPXHOCTH MEPET METALTU3ALUECH.

Pasoen 2. Ilpoyeccyl npedsapumenvHoli N0O20MOBKU MEMAlo8 U OUINIEKMPUKOE Neped XUMUYeCKOoU
Memannuzayue

CencubmimsnpoBanre. AKTUBHUPOBAHHE. XHMHYECKOE MEIHEHHE. XUMHUYECKOE HUKEIHPOBAHUE.
XuMudeckoe cepeOpeHue. DNEeKTPONUTHYECKHe TMOKphITHs. W30upaTtenpHas MeTtammusanusa. KadecTBo
METAJJTM3AllUN: BHEIIHUN BUI, TPOYHOCTh, CTOMKOCTb.

Pazoen 3. OcHoguble mexHoOnO2UHECKUE NPOYECCHL. XUMUHLECKO20 MEeOHEeHUs, HUKeIUpOBaHUsl,
ocaxicoeHUs OpazoyeHHbIX Memaios, Memoobl CeleKMUBHO20 HAHECEHUsI NOKPLIMULL

UsroroBnenne mneuaTHbix Tiar. OOmme cBeneHus. [loaroroBka mMOBEpXHOCTH (OIBIH WU
JIUAJIEKTPUKA. XUMUYECKOEe MEIHEHUE. ['anmpBaHnuecKkue MOKpbITUA. TpaBineHue menu. ['opsiuee myxeHue.
Omnasnenue mpunos [IOC. M3roroBneHue 3HAKOB, M300pakeHHH M (QPYHKIIMOHAIBHBIX JJIEMEHTOB B
MOKPHITHSIX. MackupoBanue moBepxHocTH. DopmupoBanue penbeda MOKPHITHS WIH I€TaH.
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Paszoen 4. OcHogvl npouzeoocmea neyamuvlx NIAM U 2a1bEAHONIACINUYECKO20 NPOU3B0OCMEd,
npUMeHeHUe NPoYeccos, MexHU4ecKull KOHMpOob

KoncrpyupoBanue u wusrorominenue ¢opm. Meramanueckue ¢opmbl. Hemeramnmueckue (HOpMBI
KomOunupoBanubie ¢popmbl. [lToaroroBka GopM K HaHECEHHIO TPOBOJSIINX WIN Pa3IeIIUTEILHBIX CIIOCB.
Hanecenue npoBoasiiero ciosi Ha HeMeTauindeckue (GopmMbl. MexaHnYecKoe HAaHeCEHHE Pa3/IeIUTEeIbHbBIX
cioeB. XMMHUYECKOC HAHECCHHWE  PA3JICNMTENBHBIX  CJIOCB.  DIEKTPOXMMHUYECKOE  OOpa3oBaHHE
pa3aenuTenbHbIX ciaoeB. CaMOIpOM3BONIBHOE 00pa3oBaHME PA3/EIHUTENBHBIX CIOEB. DIIEKTPOOCAXKICHHUE
ciost meraua. Ocaxaenune memu. Ocaxkaenune Hukens. OcaxneHue xene3a. OcaxaeHue KoOajibTa.
OcaxxaeHus CIIaBOB. DJIEKTPOOCAKACHNE KOMITO3UIIMOHHBIX MAaTepPHAJIOB. DIEKTPOOCAKICHUE ATFOMHHUS.
DJIEeKTpONIu3 paciiaBlieHHbIX cpen. OOpaboTka THUIBHOM CTOPOHBI HapalieHHoro Mertayvia. OTaencHue
roroBoro uzaenus ot Gpopmel. OO0pyIOBaHUE AJIS TaTbBAHOTUIACTHKH.

4 O0beM yueOHOM TUCHMILINHBI

O0BbeM JUCHUIIINHBI
Buna yueOHoi#i padoThl Axax | Actp.
3E
u, u,

OO01mas TPy10€eMKOCTh THCHUTLTAHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,11 40 30
Jlekuun 0,44 16 12
JlaGopaTophsbie paboTsl (JIP) 0,67 24 18
B TOM 4YHCJIe B (pOpMe MIPAKTUUECKON OATOTOBKH 0,67 24 18
CamocTrosiTeqbHasi padora 1,89 68 51
KonraktHast camocrositenbHast pabora 0,4 0,3

1,89
CamocrosiTenbHOE U3yUEHUE PA3/ICIIOB TUCHUTLTUHBI 67,6 50,7
Bujg nTOroBoro KOHTpoOJIs: 3a4er ¢ oneHKOM’

AHHOTaNUsA padoyeil MPOrpaMMbl IUCIUTIIAHBI
«HoBble KOHCTPYKIIHOHHbIE MATEPUAJIbI B TAJIbBAHOTEXHHKE)

1 Heap nucuuMnaMHbl — NpruoOpeTeHue OO0y4aroIMMKCS 3HAHWM M KOMIIETEHUUH MO Pa3InYHbIM
METOJaM M THUIIOBBIM TEXHOJIOTMSIM IMOJYYEHUsI MATE€pUajoB C HOBBIMHU CBOWCTBAMH IyTEM
ABTOKATAJIMTUYECKOTO (OPMHUPOBAHHUS HA HEMPOBOMASIICH TMOIOKKE METAUIMYECKOro CJIos, TI0
TEXHOJIOTHSIM TPOU3BOCTBA NEYATHBIX IJIAT, & TAKKE OCHOBHBIM MPUHLIUAIIAM MOJTYYEHUS U3IEIHI METOI0M
rajbBaHOTUIACTHKH.

2 B pe3yabTare n3ydyeHus TUCIUNIUHBI 00yYAIOMIMIACS T0JIKEH:

Obnadams CIeayONIMMU KOMIIETEHIIUAME U UHANKatopamu ux aoctwxkenus: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, T1IK-2.2, TIK-2.3, T1K-3.1, [1K-3.2, [1K-3.3, T1K-4.1, I1K-4.2, [1K-4.3, [1K-5.1, TIK-5.3, TIK-5.5.

3namo:

— HAyYHO-TEXHUYECKYIO0 M CIPABOYHYIO JINTEPATypy MO BOIMPOCAM, CBS3aHHBIM C XUMHUUYECKHUMHU U
IpYTUMH crioco0aMy MeTaIM3aluy JIUAJIEKTPUKOB, MPOILECCAMU TallbBAHOIUIACTUYECKOTO HU3TOTOBICHUS
METaJUIMYSCKHUX U3JICIIHIA;

— COCTaBbI paCTBOPOB M JIEKTPOJIMTOB, TPUMEHSEMBIX B BBIIIICYKA3aHHBIX TEXHOJIOTHUSX;

— MPUHIUATIB MOJAU(UKAIIMKA MTOBEPXHOCTEH TMepe/l XUMHUYIECKON MEeTaUTM3aIlield TUIICKTPUKOB WITH
raJbBaHUYECKUM HapalliBaHUEM METaJla,

— MPHUHIIMIIEI pa3paboTKU MeUaTHBIX IUIAT ¥ KOHCTPYUPOBaHUS (DOPM I TallbBaHOTIACTHKHY.

Ymemn:

— BBIOMpATh ONTHUMAJIBHBIE TEXHOJOTUM XWMHUUYECKOW METAJUTM3AIMK JJIsl 33JIaHHBIX YCIOBUH
SKCIUTyaTalluy U3JETIuH,

— pa3pabaThIBaTh HOBBIC MPOIECCHI XUMUUECKOW METAJTU3AIMH M TAIhBAHOTUIACTUKH C yYETOM
COBPEMEHHBIX JOCTH)KCHUM HAYKU U TEXHUKH.

Braoems.:

— OCHOBHBIMH  BOINPOCAMH  METOJOJOTHM  XHUMHYECKOW  METaUIM3allid  JAUDJIEKTPUKOB,
raJbBaHOTUTACTUKHU M U3TOTOBJICHUS TIEYaTHBIX IIJIAT,
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— METOJaMH TEeXHHYECKOTO KOHTPOJIS PACTBOPOB U JJEKTPOJHUTOB, a TAaKKE CBOWCTB MOMYyYEHHBIX
MIOKPBITUM MU U3JIETIUH.

3 Kpartkoe conep:kanne TUCHHIIHHbI

Pazoen 1. Cnocobvr memaniuszayuu ousiekmpukos. OCHOBHble 3AKOHOMEPHOCMU, MEeXAHUZMbL
npoyeccos 2anb8aAHO-XUMUYECKOU MEeMANTUIAYUU OUITEKMPUKOB

Haznauenne merammzanuu. Cnoco0bl METATU3AIMH TJIACTMACC U HEOPTaHUYECKUX JTUIICKTPUKOB.
[ToaroTroBka MOBEPXHOCTH TIEPE] METAJUTH3AIUCH.

Pazoen 2. Ilpoyeccol npedsapumenvHou n0020mo8KU MeMailos u OUIIEKMpUKo8 neped XUmMuueckou
Memaniuzayuei

CeHcuOmm3npoBaHue. AKTHBUPOBaHUE. XHMHUYECKOE MeEIHEHHE. XHMHUYECKOE HHUKEIHPOBAHHE.
XuMHUecKoe cepeOpeHue. DJISKTPOTUTHUYECKHE MOKpbITHA. M30upaTtenbHas Mertaumsanusa. KadecTBo
MeTaJJIN3alU: BHEIIHUNA BUJI, IPOYHOCTh, CTOUKOCTb.

Paszoen 3. Ocnosnble mexuonocuueckue npoyeccovl: XUMU4eCKo20 MeOHeHUs, HUKeIUPOBAaHUs,
0CadtcOeHUs OPazoyeHHbIX MeManilos, Memoobl CeIeKMUBHO20 HaAHeCeHUsI NOKPbIMULL

WsroroBnenne mneuaTHbix Iuiar. OOmme cBeneHus. [loaroroBka MOBEpXHOCTH (OJIBIH WU
IURJIEKTpUKa. XUMHUYECKoe MeAHeHue. [ anpBaHnueckue MOKpbITHs. TpaBineHue meau. ['opsuee mykeHUe.
Onnasnenue npunos I[IOC. M3roroBneHue 3HaKOB, M300paXeHUH M (PYHKIMOHAIBHBIX 3JIEMEHTOB B
NOKpBITUSX. MackupoBaHue noBepxHoctu. opmupoBanue penbeda MOKPHITUS WIH JIETAH.

Paszoen 4. OcHnosbl npouzsoocmea neuamuvlx niam u 2aib8AHONAACMUYECKO20 NPOU3BO0CMEA,
npuUMeHeHue npoyeccos, MexHu4ecKull KOHMpoJb

KoucrtpyupoBanue u usroropnenue ¢opm. Mertamnudeckue ¢opmbl. Hemerammuueckue (Qopmbl.
Kom6unmnpoBanusie ¢opmel. [Toaroroka ¢GopM K HAHSCCHHIO MPOBOJSIIMX HIIM Pa3ICIUTEIBHBIX CIIOCB.
Hanecenme npoBojsmiero cinost Ha HeMeTauueckue Gopmbl. MexaHndeckoe HaHECEHHE Pa3eUTeIbHBIX
cimoeB. XMMHUYECKOEC  HAHECEHWE  Pa3lClIUTEIbHBIX  CIIOCB.  ODJICKTPOXMMHYECKOe  00pa3oBaHUE
pa3zenuTenbHbIX ciioeB. CaMOmpon3BOIbHOE 00pa30BaHUE DPA3AECTUTENBHBIX CIOEB. DJIEKTPOOCAKICHUE
cinos Metamia. Ocaxnaenue Meau. Ocaxnenue Hukens. OcaxaeHue xenesa. OcaxaeHue KoOaybra.
OcaxJieHus CIJIaBOB. DJIEKTPOOCAKACHUE KOMIO3UIIMOHHBIX MAaTepUAIOB. DIEKTPOOCAKICHUE aTIOMUHUS.
DNEeKTPON3 paciiaBieHHbIX cpen. OOpaboTka THUIBHOM CTOPOHBI HapaiieHHoOro metawia. OtaeneHue
rotoBoro uzaenus ot popmbel. OO0pymIOBaHUE AJIS TaTbBAHOIIACTHKH.

4 O0beM yueOHOM TMCUMILTHHBI

O0beM IMCUMIINHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
q, q,

OO0mas TPy10€eMKOCTh THCIHUTLTHHBI 3 108 81
KonTakTHas padoTa — ayiuTOPHbIC 3aHATHS: 1,11 40 30
Jlexun 0,44 16 12
JlabopaTtopusbie paboTsl (JIP) 0,67 24 18
B TOM 4HcCJIe B (hOpMe IPAKTUUECKON TTOATOTOBKU 0,67 24 18
CamocrosiTesibHas padora 1,89 68 51
KonTakTHas camocTrositensHas paboTa 0,4 0,3

1,89
CamocTrosiTenbHOE U3yUEHUE PA3EIIOB TUCHUILIIUHBI 67,6 50,7
Buja uTOroBOro KOHTpOJIA: 3a4der ¢ oueHKoM

AHHOTanuUs padoyeil MPorpaMMbl IUCIUTIIUHbBI
«IIpaKTHKYM 110 JIEKTPOXUMHYECKHUM IPOLEeCCAM»

1 eab AMCHUIUIMHBI — TpUOOpETEeHHE OOYyYarOUIMMUCS YIIIyOJE€HHBIX 3HAHUN W KOMIIETEHIIHH,
NOJy4YeHHE U 3aKpervieHHe Mpo(ecCHOHAIBHBIX YMEHUI W HaBBIKOB B 00JAacTH IMPOBEACHUS HAYyYHO-
UCCIIEIOBATEIbCKUX pPA0OT € HCIONB30BAHUEM COBPEMEHHBIX TEXHOJIOTUH IIyTEM CaMOCTOSITEIbHOIO
TBOPUYECKOTO BBIIOJIHEHHUS 33/1a4, TIOCTABJIEHHBIX IPOTPaMMON HAayYHBIX UCCIIEIOBAHUMN.

2 B pe3yabrare u3yuyeHHs TUCHMUILIUHBI 00YYAIOLIHIACS 10JIKEH:

149



Obaaoams cIenyONMMA KOMIIETSHIIMSIME U UHAUKaTopamu ux goctuxenns: [1K-1.2, TIK-2.1, TIK-
2.2, [IK-2.3, T1K-3.1, TIK-3.2, T1K-4.1, T1K-4.2, [1K-4.3, T1K-6.1, TTK-6.2.

3namo:

- TIOPSI0K TUTAHUPOBAHMSI, TPOBEJICHUS M 00ECIICUCHHSI DJICKTPOXUMHUYECKUX IKCIIEPUMEHTOB;

- METO/Ibl MATEMaTUYECKOT0 aHaIN3a U MOJICTUPOBAHUS IKCIEPUMEHTAIBHOTIO UCCIIEIOBAHNS,

-Hay4YHO-TEXHUYECKYI0 HMHGOpPMAIMIO, OTEUECTBEHHBIM U 3apyOekHBIH OMNBIT IO TEeMaTUKe
UCCJICIOBAHMSI.

Ymemn:

- WCMOJB30BaTh COBPEMEHHBbIC WH(MOPMAIMOHHBIE TEXHOJOTHMH, B TOM YHCJIE CETEBBIE
KOMIIBIOTEPHBIE TEXHOJOTMH W 0a3bl JAAHHBIX MpPU IUIAHUPOBAHUU U IPOBEIECHUHU 3JICKTPOXHUMHUUYECKUX
IKCIIEPUMEHTOB;

- MPOBOJUTH OOPAaOOTKY pPE3yNIbTATOB 3KCICPUMEHTOB W OIICHUBATh TOTPEIIHOCTH, BBIIBUTATH
TUTOTE3bl U YCTAaHABJIMBATH TPAHMIIBI MX IPUMCHEHUS;

- OCYILIECTBJIATh TOUCK, 00pabOTKYy M aHaliu3 HAayYHO-TEXHHUYECKOH HHGpOpManuu Mo mpoduiio
HAyYHBIX MCCIIEJIOBAaHUHN, B TOM YHCIIE C TPUMEHeHHeM Internet-TexHonorui.

Braoemy:

— UJACOJIOTHEH AIIEKTPOXUMHUYECKIX METOJIOB MCCIECIOBAHMS U aHallM3a, CUCTEMOU BbIOOpa METOJIOB
MCCJIETOBAHMSI, OIICHKOM BO3MOKHOCTEH Ka)XJI0r0 METOA.

3 Kpartkoe conep:xanne JUCIHHIIHHbI

Pazoen 1. Hccneoosanus 6 obaacmu 31eKmMpoocancoenuss Memaniios u Cnidaeos, 6 moMm Uucie
KOMNO3UYUOHHBIX NOKPBLIMULL

Pa3paboTka cocTaBOB pacTBOPOB U TEXHOJIOTMUYECKUX MAPAMETPOB AIIEKTPOIUTUUECKOTO OCAXKIACHUS
METAIIJIOB, CIJIABOB M KOMITO3UIIMOHHBIX MOKPBITUNA. M3MepeHue TONMMHBI MOKpbITHI. OmnpeneneHue
MIOPUCTOCTH.

HcnpiTanre NOKPHITHI Ha aATE3MOHHYIO IPOYHOCTh. VICTIBITaHNSI TOKPBITUI HA U3HOC.

N3mepenue Oiecka MOKPHITHI U CTENEHH HIEPOXOBATOCTH.

N3mepenue TBepAOCTH NOKPHITHIA. VICTIBITAaHUS TOKPBITUN HA pACTSHKEHHUE.

Y cKOpeHHbIE KOPPO3UOHHBIC UCIIBITAHUS TOKPBITUA. METOIbI KOHTPOJISI 3alUTHBIX CBOMCTB
HEMETAJUTMYECKUX HEOPTaHUYECKUX MOKPBITHM.

Pa3zoen 2. Hccneoosanus 6 obracmu KOppo3UOHHBIX NPOYECCO8 U 3auUmsl OM KOPpO3uU

3onpoBast Mukpockonus. Ckanupyromiasi TyHHelbHas Mukpockonus (CTM).

AtomHO-cuioBasi Mukpockonusi (ACM), snexTpocunoBas Mukpockonus (3CM), MarHuTHO-CUIIOBAs
mukpockonus (MCM).

OnTuyeckre METOIbl HCCIEeIOBAaHUS MaTepuanoB. bmmkHenonpHas omTUYECKass MUKPOCKOMHS
(BOM), koH(oKaIbHAsT MUKPOCKOIIHS, SJIITUIICOMETPHSL.

PeHTreHOBCKME  METOJBI  HMCCICNOBAHUS  MaTepwalioB. PeHTreHOBCKas  (POTOIICKTpOHHAS
cnekrpockonus (POIC), Oxe-cieKTpOCKONUs, pEHTT€HOPIIYOPECIIEHTHASI CIIEKTPOCKOIIHS.

Paszoen 3. Hccnedosanus 6 obnacmu 21eKmpoxumuyeckoli d3HepeemuKy u 31eKmpocunmesa

CuHTe3 Karaau3aTopoB W 00paboTKa YIIEPOIHBIX MAaTEPUATIOB JUISl TOJTYYEHHUsS JIJIEKTPOIHBIX
MaTepuajioB  XHMMHUYECKUX  HMCTOYHMKOB Toka. DyHKIMOHAIM3alusi  YIJIEPOAHBIX  MaTEpUAIOB.
DNEKTPOXUMHUYECCKHE METOIBI HMCCICAOBAHUS DJICKTPOAHBIX PEAKIIMH B XUMUYECKHMX HCTOYHHKAX TOKA.
[uknuyeckast BOIbTaMIIEPOMETPHUSI, BPAIIAIOIIUACS AUCKOBBIN AJIEKTPOJ

Pa3paboTka u ricciieioBaHne CYITepKOHICHCATOPOB. MaTepHalibl AJICKTPOJIOB M HOHHBIC )KHIKOCTH.

HccienoBaHue TPOIECCOB AJIEKTPOXUMUYCCKOTO TEHEPUPOBAHUS DJICKTPOIHEPTHU C TIOMOIIBIO
HMOHHCTOPA.

HccnenoBanue BIUSHUS MPUPOABI MEAUATOPOB U (YHKIIMOHATBHBIX TPYII HA IJIEKTPOXUMUYECKHUE
MIPEeBpAICHHS] OPTraHWYECKUX coequHeHMH. [lukmaeckas BoiabTammnepomeTpus. [lonsporpadus Ha TBEpIABIX
ANEKTPOAAX.

Pazoen 4. Hccnedosanusi 6 obnacmu ouucmKu CMOYHBLIX 600 2ANbBAHUYECKUX NPOU3BOOCMS,
pezenepayuu U ymuiusayuu mexHo2eHHvlx 0mxo008 Memooamu d1eKmpoXUMul

UccnenoBanue anektpodroTarimoHHoro nporecca nu3siedeHus [IAB, opraHndecknx KOMITO3HUIIHIN 13
BOJIHBIX PacTBOPOB. AHAIN3 COBPEMEHHBIX TEXHOJOTHH OYHCTKH CTOYHBIX BOJ| MPOM3BOACTBA MEYATHBIX
wiat. MccnenoBanue BIUSHUS 3apsiia U pa3Mepa 4acTHUIl Ha Mpolecchl GuioTauuu U GuibTpaluu.
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Metoasr XIIK, aToMHO-a0COPOLIMOHHOM CHEKTPOMETPUH, MACC-CIIEKTPOMETPUU C HHIYKIIMOHHO-
CBSA3aHHOM TUIa3MOM, CIEKTPOPOTOMETPUU JJsi KAUYEeCTBEHHOTO M KOJIMYECTBEHHOTO KOHTPOJIS MpHU
pereHepanyy u yTHIN3allud TEXHOTCHHBIX OTXO0JIOB.

Pazoen 5. Hccnedosanus 6 obracmu  31eKMpOXUMUYECKUX MemOo008 U  Npoyeccos O0iis
OUOMeOUYUHCKUX Yenell

DNEKTPOXUMHUYECKH ylpaBisiemast reMocopOIMOHHas JETOKCHUKAITHSI. [uknuyeckas
BOJIbTAMIIEPOMETPUsI B IUIa3ME€ KpPOBM TAlMEHTOB. JlMarHocTuka ¢ MOMOUIbIO HM3MEPEHHs] pPelloKC-
NOTEHIMAJIOB B OWOJOTHYECKUX cpedax. OJEKTPOXMMUYECKHA METOA OLEHKH J1e(hOPMHPYEMOCTH
MeMOpaHbl SPUTPOLUTA. DIEKTPOXUMHUUYECKHI CHHTE3 PACTBOPOB JJIsi HENPSIMOTO AJIEKTPOXHUMHUYECKOTO
OKHCIICHHS C LIEJIbIO IETOKCUKALMU OpraHu3Ma.

4 O0bemM yueOHOM TUCUMIIINHBI

O0BbeM TUCIUNIINHBI
Buna yueOHoi padoThl Axan. | Actp.
3E
u, u,

OO0mas TPy10€eMKOCTh THCHUTLTAHBI 3 108 81
KonrTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2 72 54
JlaGopaTtopHsbie pabotsl (JIP) 2 72 54
B TOM YHCJIC B (pOpME MPAKTUIECKON TTOATOTOBKH 2 72 54
CamocrosiTesibHas padora 1 36 27
KonTakTHas camocTositenbHas paboTa 1 0,4 0,3
CaMocTosTeNbHOE U3yUEHUE Pa3JIeI0B JUCIUILINHBI 35,6 26,7
Bujg nTOroBoro KOHTpoOJIs: 3auer ¢ oneHKOii

AHHOTaNUs padoyeii MPorpaMMbl M CUMILTHHBI
«Hay4Hble ucciie10BaHUsI B TEXHOJIOTHH IJIeKTPOXUMHUYECKUX MPOU3BOACTBY»

1 eab AMCHUIUIMHBI — TPUOOpETEeHHE OOYYArOUIMMUCS YIIIyOJE€HHBIX 3HAaHUN W KOMIETEHIIHH,
MOJTy4YeHUE U 3aKperuieHHe Npo(ecCHOHATbHBIX YMEHHI W HaBBIKOB B O0JIACTH TMPOBEACHUS HAy4YHO-
HCCJIEIOBATENbCKUX PA0OT € HCIOIB30BAaHUEM COBPEMEHHBIX TEXHOJOTHUH ITyTEM CaMOCTOSATEIBLHOTO
TBOPYECKOTO BBINIOJHEHHUS 33/1a4, MOCTABJIEHHBIX IPOrPAMMON HAYYHBIX UCCIIEIOBAHMIA.

2 B pe3yabTare n3ydyeHus TUCIUIIUHBI 00yYAIOMIMIACS T0JI2KEH:

Obnadams CleayONIMMU KOMIIETEHIIUAMH U UHANKaTopamu ux aoctwxkenus: [1K-1.2, TIK-2.1, TIK-
2.2, 11K-2.3, T1K-3.1, TIK-3.2, T1K-4.1, [1K-4.2, [1K-4.3, T1IK-6.1, I1K-6.2.

3namo:

- TIOPSAZIOK TUTAHUPOBAHMS, POBEICHUS U 00ECTICYCHUS DIEKTPOXUMUYECKUX IKCIIEPUMEHTOB;

- METO/JIbl MATEMAaTUYECKOT 0 aHAJIN3a U MOJIEIMPOBAHMS SKCIIEPUMEHTAIBHOTO UCCIEAOBaHUS;

-HAYYHO-TEXHUYECKYI0 HWH(OpMAIMI0, OTEYECTBEHHBIH U 3apyOCKHBIM OIBIT 10 TEMAaTUKE
HCCIIeTOBAHUS.

Ymemn:

- HCMOJB30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJIOTUHM, B TOM YHUCIE CETEBBIC
KOMITHIOTEPHBIC TEXHOJOTHM M 0a3bl JAaHHBIX TPH TJIAHUPOBAHUHM W TIPOBEICHUU DIIEKTPOXUMHUYECKUX
SKCIEPUMEHTOB;

- TIPOBOJIUTH OOpabOTKY pe3yJbTaTOB ASKCICPUMEHTOB M OIICHHBATh MOTPEITHOCTH, BBIJBUTATH
TUTIOTE3bl U YCTAHABIIUBATh TPAHUIIB X PUMEHEHHSI;

- OCYIIECTBJIATh TMOUCK, 00pabOTKy M aHaNIM3 HAyYHO-TEXHMUYECKON HHGpOpManuu Mo MpopuiIo
HAy4YHBIX HCCIICIOBAaHUM, B TOM YHCIIE C TpUMeHeHneM Internet-rexuosoruii.

Braoemo:

— UJICOJIOTHEH DIIEKTPOXUMUYECKUX METOJIOB UCCIIEIOBAHUS U aHAllM3a, CUCTEMOI BHIOOpa METOIOB
HCCIICIOBAaHMUS, OIIEHKOM BO3MOKHOCTEH KaXKJIOI0 METOA.
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3 Kpartkoe conep:xanne JMCHHUIIHHbI

Paszoen 1. Hccneoosanuss 6 obracmu 21eKmMpoocaxcoenus Memanio8 U Chidageos, 8 MoOM Yucie
KOMNO3UYUOHHBIX NOKPBIMULU

Pa3paboTka cocTaBOB pacTBOPOB U TEXHOJIOTMUYECKUX MAPAMETPOB AJIEKTPOIUTUUECKOTO OCAXKIACHUS
METAJIJIOB, CIJIABOB M KOMITO3UIIMOHHBIX MOKPBITUNA. W3MmepeHue ToNMmMHBI MOKpbITHH. OnpeneneHue
MOPUCTOCTH.

VcnpiTanre NOKPHITHI Ha aAT€3MOHHYIO MPOYHOCTh. VICIIbITaHUsI MOKPBITHI Ha U3HOC.

N3mepenue Onecka NOKPHITHI U CTENEHH LIEPOXOBATOCTH.

N3mepenne TBEpAOCTH NOKPHITUIA. VICTIBITAaHUS TOKPBITUIA HA PACTSKEHUE.

Y cKopeHHble KOPPO3UOHHBIE UCTIBITAHUS TOKPBITHI. MeToIbl KOHTPOJIS 3alIUTHBIX CBONCTB
HEMETAJUTMYECKUX HEOPTaHUUECKUX MOKPBITHA.

Pa3zoen 2. Uccnedosanus 6 obracmu KOppo3UOHHbIX NPOYECCO8 U 3AUUMbL OM KOPPO3UU

3onaoBast Mukpockonus. Ckanupyroasi TyHHelbHas Mukpockonus (CTM).

ATtoMHO-cmitoBast Mukpockonus (ACM), anekrpocusioBas MEKpockonusi (OCM), MarHUTHO-CHJIOBAst
Mukpockorus (MCM).

OnTuueckre METOJbl HCCIEI0BaHUSI MaTepuasoB. birkHenosibHas ONTHYECKas MHKPOCKOMUS
(BPOM), koH(oKaIbHAsT MUKPOCKOIUS, SJUIUIICOMETPHSL.

PeHTreHOBCKME  METONBI  HMCCICHOBAaHWS  MaTepHAOB.  PEHTreHOBCKas  (POTOIICKTpOHHAS
cnekrpockonus (POIC), Oxe-cieKTpOCKONUs, pEHTT€HOPIYOPECIIEHTHASI CIIEKTPOCKOIIHSL.

Pasoen 3. Hccneoosanus 6 obnacmu 21eKmpoXuMuyeckoll SHepeemuKy U 21eKmpocuHmesa

CunHTe3 Karaau3aTopoB W 00paboTKa yYriaepoJHBIX MAaTEPUATIOB JUISI TOJYYCHHUS DIEKTPOIHBIX
MaTepuajioB XUMHUYECKUX HMCTOYHMKOB TOKa. DyHKIMOHAIM3alUs  yIJIEPOJHBIX  MaTepHalloB.
DNEKTPOXUMHUYCCKHE METOABl HCCICIOBAHUS DJICKTPOJHBIX PEaKIHMid B XUMHYECKHX HCTOYHUKAX TOKA.
[{uknuyeckasi BOIbTaMIIEPOMETPHSI, BPALAIOUINIICS TUCKOBBII 3JIEKTPO/T

Pa3zpaboTka u ucciieoBanue CyrnepKoHICHCATOPOB. MaTepralibl AJIEKTPOI0B U HOHHBIC )KHIKOCTH.

HccenoBanue TPOIECCOB AJICKTPOXUMHUYECKOTO TCHEPUPOBAHUS DJIECKTPOIHEPTHU C TIOMOIIBIO
HMOHHCTOPA.

HccnenoBanue BIUSHUSA MPUPOABI MEAUATOPOB U (HYHKIIMOHATIBHBIX TPYII HA 3JIEKTPOXUMHUYECKHUE
MIPEeBpAICHAS] OPTAaHUYECKUX coequHeHui. [{uknmueckas BoapTammnepometpus. [lonsporpadus Ha TBEPIABIX
ANEKTPOAAX.

Paszoen 4. Hccneoosanus 6 obnacmu o4ucCmKU CMOYHBIX 800 2ANbBAHUYECKUX HNPOU3BOOCME,
pezenepayuu U ymuiusayuu mexHo2eHHvlx 0mxo008 Memooamu d1eKmpoXUMul

UccnenoBanue anekrpodrotarimoHHoro nporecca u3sieueHus [1AB, opraHndeckux KOMITO3UIIHIN U3
BOJIHBIX PacTBOPOB. AHANU3 COBPEMEHHBIX TEXHOJOTHH OYHCTKH CTOYHBIX BOJ MPOM3BOACTBA MEYATHBIX
wiat. MccnenoBanue BIUSHUS 3apsiia U pa3Mepa 4acTHUIl Ha Mpoliecchl QuioTauuu U GuibTpaluu.

Metoasr XIIK, aToMHO-aOCOpOIIMOHHON CIEKTPOMETPUHU, MACC-CIIEKTPOMETPUHU C HHIYKIIMOHHO-
CBSI3aHHOW TUIa3MOM, CIEKTPOPOTOMETPUU JIIi KAYECTBEHHOTO M KOJMYECTBEHHOTO KOHTPOJS IPHU
pereHepaluy U yTUIu3aluiu TEXHOTEHHBIX OTXO/IOB.

Pazoen 5. Hccnedosanuss 6 obnacmu  31eKMpOXUMUYECKUX MemOo008 U Npoyeccos O
OUOMEOUYUHCKUX YeTlell

DNEKTPOXUMHUICCKH yIpaBisieMast reMoCcOopOITMOHHAS JETOKCHKAITHSI. [Mukmugeckas
BOJIbTAMIIEPOMETPHsI B IUTa3ME€ KpPOBU TAIMEHTOB. JIMarHocTHKa ¢ TOMOIIbIO HM3MEPEHHs PelOKC-
MOTCHIIMAJIOB B OHOJIOTHYECKUX Cpelax. OJIEKTPOXUMHYCSCKUH METOJ] OIEHKH Je(GOopMHUPYyeMOCTH
MEMOpaHBbl SPUTPOIHUTA. DIEKTPOXUMUYECKHI CHHTE3 PAaCTBOPOB MAJI HEMPSIMOTO AJIEKTPOXHUMHUYECKOTO
OKHCJICHHUS C TS0 JIETOKCHKAITUN OPTaHu3Ma.

4 O0beM yueOHOM TMCIMILTHHBI

O0beM TMCUMTLTHHBI
Buj yueOHoii padoThI Axan. | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh THCHUTIIAHBI 3 108 81
KonrTakTHas padoTa — ay1iMTOpHbIE 3aHATHS: 2 72 54

152



IIpooonsicenue mabauyvi

JlabopaTtophsbie paboTsl (JIP) 2 72 54

B TOM 4YHCJIe B (pOpME MPAKTUIECKON TTOATOTOBKH 2 72 54

CamocrosiTesibHas padora 1 36 27

KonTaktHas camocrositensHas pabota 1 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE PA3JIEI0B JUCIUILINHBI 35,6 26,7
Bujg nTOroBoro KOHTpOJIs: 3auer ¢ oueHKOit

5.4 IlpakTHuka

AHHOTanus padoueii nporpaMMbl YueOHOH NPAKTUKH: 03HAKOMHUTENbHAN NPAKTHKA

1 Ileab MpakTHKM — [OJyYEHHUE CTYJCHTaMHU OOIIMX NPEACTAaBICHUN 00 OCHOBHBIX THIIaX XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB, 3HAKOMCTBO C pabOTOM OCHOBHBIX NPUOOPOB U OOOPYHOBaHHS IS
TEXHOJIOTUYECKUX HCCIIEeIOBAHUM, a TaKXKe MOJIydeHHe IEePBUYHBIX IPO(PECCHOHATBHBIX YMEHUHM 1 HABBIKOB
CaMOCTOSITENIbHOTO TBOPYECKOT'O BBIIIOJHEHUS 337a4 IPAKTUKH.

2 B pe3yabTare NpoxokIeHUs MPAKTHKH 00y4AIOIIMIICA T0/IKEH:

Obnadams CHETyIOMMME KOMIIETCHIIMAMU U WHAMKatopamu ux noctwxenus: OIIK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14,
OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namu:

- IOPS/I0OK OpraHMu3alliy, IUIAHUPOBAHMS, NPOBEJCHUS U 00ECIeUeHUs] HAayYHO-HUCCIIEA0BAaTENbCKUX
paboT C HCMONB30BAaHUEM COBPEMEHHBIX TEXHOJOTHH, MpeAcTaBIeHUN 00 OpraHu3alud XUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 000py/JJOBaHUE, IPUMEHIEMOE B HAYUYHBIX HUCCIEI0BAHUIX U XUMHUYECKONH TEXHOJIOTUU U
MIPUHIINI €r0 JICUCTBUA,

Ymems:

- OCYILECTBJIATh TOUCK, 00pabOTKy M aHalM3 HayYyHO-TEXHHYECKOHM HH(pOpManuu Mo MNpouIIo
PONJICHHON MPAKTUKH, B TOM YHCIIE C IpUMEHEeHHeM Internet-rexxonoruii;

- HUCIOJB30BaTh COBPEMEHHbIE MPUOOPHI M METOJUKU IO MpodUiI0 mporpaMMmbl OakanaBpuara,
OpPraHU30BBIBATh MPOBEICHUE IKCIIEPUMEHTOB U UCTIBITAHUMN, IPOBOAUTH UX 00PaOOTKY U aHAJTM3UPOBATh UX
pe3yNbTaThl.

Braoemy:

- CIOCOOHOCTHIO M TOTOBHOCTBIO K MCCIIEZIOBATEILCKOM 1€ATEIbHOCTH O MPOMUITIO N3ydaeMOoit
IporpaMMsbl OakagaBpHara;

- TepBOHAYAJIbHBIMHU HaBbIKaMH PaOOTHI ¢ HAyYHO-TEXHUYECKOM, CIIPABOYHON JTUTEPATypol U
3JIEKTPOHHBIM PECYPCAMHU 10 TEOPETUUYECKUM U TEXHOJOTUUECKHM acTIeKTaM XMMHUYECKON TEXHOJIOTUH;

- KOMIUIEKCOM IepBOHAYAIbHBIX 3HAHUHN U MpeACTaBIeHUI 00 OpraHu3alud XUMHUYECKOTO
IIPOU3BO/ICTBA;

- HAaBBIKAMHU M3JIOKEHUS TOJIYUYEHHBIX 3HAHUW B BUJE OTYETA O MPOXOXKACHUU IMPAKTUKHU, ONUCAHUS
MCXOJHBIX MaTEPUAIIOB, TEXHOJIOTMYECKON CXEMBI TPOU3BOJICTBA, KOHTPOJIS KAYECTBA TOTOBOW MPOIYKIIMH.

3 KpaTkoe conep:kaHue NpaKTHKH

Pazoen 1. 3nakomcmeo ¢ opeanusayuei u OCywecmeieHuem Hay4Ho-Uccieo008amenbcKou
oesamenbHOCMuU

[TpaBuna TexHUKH O€30MACHOCTH B XUMHMUECKOW siaboparopuu. [IpuHIMMIBI OpraHu3anuyd Hay4HO-
uccienoBarenbckoil. CoBpeMeHHbIE MPUOOPHI, TPUHITUIT KX PaOOThl M METOBI aHAIN3a, UCIIOJIb3YEMbIE B
HAYYHOM J1eTeTbHOCTH 110 MPOQUITIO MporpaMMbl OakataBpuara.
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Pasoen 2. 3nakomcmeo ¢ npouzeo0cmeennoll 0esmenbHOCMbIO 8 XUMUYECKOU MEeXHOI02UU

Homenknarypa npoIykKToB XUMHYECKOTO MPOU3BOACTBa. OCHOBHBIC MPOU3BOICTBEHHBIC IMPOIIECCHI B
COOTBETCTBUU C TEXHOJOTHYECKOM cxemon mnpeanpusatusi. OCHOBHBIE MapaMeTpbl MPOU3BOJICTBEHHBIX
MPOIECCOB W pabOTHl  TEXHOJOTHYECKOro O0OpymoBaHUsA. MeToAbl KOHTPOJS U yIPaBICHUS
TEXHOJOTMYEeCKUMH Iporeccamu. KOHTposb KauecTBa rOTOBOM MPOTYKIIHH.

Pazoen 3. Cucmemamuszayus mamepuana, noo2omoska omuema

Co6op, obOpaboTka W cucreMaru3anus HHPoOpMaMOHHOTO Matepuana. OdopmieHue ortyera.
TpeGoBanusi, mpeabsABIsEMble K HAIMCAHUIO U TIPEJCTABICHUIO OTUETA.

KonkperHoe coaepxaHue ydeOHOW NPAKTHKU OMNpeleiseTcs WHAUBUAYAIbHBIM —3a/laHueM
oOyJaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl WM OpraHHU3aIlfH, TIe OHA TMPOBOIUTCS.
NuauBuayanbHoe 3afaHue pazpadaTeiBaeTcs Mo NpopuiIio u3ydyaeMon mporpaMMbl OakanaBpHara.

4 O0beM NPpaKTHKH

O0bem 1M CUMIIIMHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
q, q,

OO0mast Tpy10eMKOCTh M CUUILINHBI 3 108 81
CamocTosiTe1bHas1 padoTa 3 108 81
KonTaktHas camocrositenbHas pabota 0,4 0,3
CamocTosATenbHOE U3YYEHHE PA3/ICIOB UCIUTLTHHBI 3 107,6 | 80,7
B TOM 4YHCIIE B (POpME MPAKTHUECKON TTOATOTOBKU 107,6 | 80,7
Buja uTOroBoro KOHTpPOIS: 3auer ¢ oueHKOii

AHHOTanus padoueil nporpamMmsl IIpon3Bo/ICTBEHHON NPAKTHKH:
TEXHOJOINYecKas (IPOCKTHO-TEXHOJIOINMYECKAsN) NPAKTHKA

1 Heab MpakKTHKHM — TPAKTHYECKOE O3HAKOMJICHHE CO CTPYKTYPOH MPEANPHUSATHS, C OCHOBHBIM
TEXHOJOTHYECKUM 00OPYOBAaHHEM U U3YUYESHHE MPOIIECCOB MTPOMU3BOICTBA OCHOBHBIX BUJIOB METAJUIMUECKUX
U HEMETAUTMYCCKHX MAaTEpPHaJIOB, TOKPHITHH, a TaKKe XUMHUYECKOW MPOIYKIIUU AIICKTPOXUMHUUICCKUMU
METOJaMH.

2 B pe3yabTaTre NpoXo:KIeHHs NPAKTUKH 00YYAIOUIUIACS T0JIKEeH:

Obraoams cIeAyOUIMMH KOMIIETEHIIMSAMU U HHIWKaTopaMu ux aocTikenus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, YK-3.6, [1K-1.1, [1K-1.2, T1K-1.3, TIK-3.1, T1K-3.2, I[1K-3.3, I1K-5.1, I1K-6.1, I1K-6.2.

Buame:

- TEXHOJIOTMUECKHE TMPOIECCHl U OCHOBHOE TEXHOJOTHYECKOe O0OOpYIOBaHHE, HCIONb3yeMOe MpH
MOJyYEHUU METAINTUYECKUX MOKPBITUN Ha JETANAX W U3JACTHSIX WU OKCHIMPOBAHUU MOBEPXHOCTH, & TAKKE
CUHTE3a PA3INIHBIX XUMHUIECKHX TIPOAYKTOB JJICKTPOXUMUYICCKUMHU METOIAMH;

- OCHOBHBIC TPHHIIMIBI, METOJBI M (OPMBI KOHTPOJS TEXHOJIOTHUECKOTO TpoIllecca M KadecTBa
POYKIMK;

- OCHOBHBIC HOPMATHBHBIC JOKYMEHTBHI 10 CTaHAAPTU3ANWA W OOOPYIOBaHHUS U cepTU(HKAITIN
POJTyKIIHH;

- TpaBUJIa TEXHUKUA OE30MaCHOCTH U MPOU3BOJCTBEHHONW CAaHUTAPUU; OPTAaHU3AMHOHHYIO CTPYKTYPY
TPEITPHUSITHSL.

Ymemn:

- UCTONB30BaTh TEXHUUYECKUE CPEACTBA JAJISl U3MEPEHHUS OCHOBHBIX MapaMeTPOB TEXHOIOTUYECKOTO
mporiecca rallbBaHO-XUMHUIECKOW 00pabOTKH MMOBEPXHOCTH HIIM JICKTPOXHUMHYECKOTO CHHTE3a XUMHUYICCKUX
MPOIYKTOB;

- aHaJTM3UPOBAaTh TEXHMUYECKYIO JOKYMEHTAIMIO, PEalM30BBIBAaTh Ha TMPAKTUKE TpeOOBaHUS
HOPMAaTHUBHOM JIOKYMEHTAIINH.

Brnaoemw.:

- METOJ[aMH IToA00pa TEXHOJIOTHYECKOTO 000pYI0BaHHUS, METOJaMH YITPABJICHUS TEXHOJIOTHISCKHMH
IpoIeccaMy IIPOU3BOICTBA;
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- METOJaMH OCYIIECTBICHUS TEXHOJIOTUYECKOTO MPOIIECC B COOTBETCTBUH C PETJIAMEHTOM.

3 Kparkoe conep:kanne NpaKTHKH

Pazoen 1. Osnmaxomnenue co cmpykmypou npeonpusimusi u mMexXHOA02Uel Npou3eo0cmed no
HAHeCeHuio Memaiiuieckux U Hememaiiudeckux nOKpoulmuil, a maxice Noay4yeHUst XUMU4eckou npooyKyuu
INEKMPOXUMULECKUMU MEMOOAMU

OOmass xapaktepucTuka npennpustus. HomeHkIarypa U 0O0BEMBI BBITYCKAEMOW IPOIYKIUU.
MeTtobl Tpon3BOACTBA. [IpUHIMIIMATIBEHAS TEXHOJOTHYECKas cxeMa MPOM3BOACTBA poAyKiuH. CTpyKTypa
OPEINpPUSITHs, OCHOBHBIE MPOW3BOJCTBEHHBIC I1€Xa M OTHCICHUS. XapaKTePUCTHKH OCHOBHOTO
000opyT0BaHUs.

Pazoen 2. H3zyuenue OCHOBHLIX MEXHONOSUYECKUX NPOYECCO8, NAPAMEMPO8 U Memod08 Ux
Ppecyauposanuss. HA KOHKDEMHOM NPeOnpusimuu no HAHECEHUI0 MeMAlIuYecKux U HeMemaiiudeckux
HOKPbIMULL, a MAKAICe NOLYYEHUS XUMUYECKOU NPOOYKYUU INIeKMPOXUMUYEeCKUMU Memodamu. Beinonnenue
UHOUBUOYATILHO2O 3A0AHUSL

OcHOBHBIC TPOM3BOACTBCHHBIE TMPOIECCHI B COOTBETCTBHH C TEXHOJOTMUYECKOH  CXEeMOi
npennpusaTas. OCHOBHBIC TMapaMeTPbl IMPOM3BOJCTBEHHBIX IIPOLECCOB M PAOOTHI TEXHOJOTHYECKOTO
obopymoBanusi. MeTOIbI KOHTPOJIS U YIPABICHUS TEXHOJIOTHYECKHMH MporieccaMu. KOHTposb KadecTBa
TOTOBOH MPOYKIINH.

BeInonHeHne WHAMBUYaTBHOTO 3a/1aHUSI.

Pazoen 3. Cucmemamuszayus mamepuana, noo2omoska omyema

O06o001IeHre ¥ CUCTEMATH3aIUs TAHHBIX 110 CTPYKTYPE, TEXHOJIOTHH IMPOU3BOJICTBA, IIPUMEHSIEMOMY
000pYJIOBaHUIO, BBITYCKAEMOW MPEINPUATHEM IPOIYKIIUU, METOoJaM M (QOopMaM KOHTPOJS MPOIYKIIHH.
[Touck u cObop HemOCTAOMUX AaHHBIX. [[0roTOBKA M HamMcaHue otdeTa. [loroToBKa U HalmMCaHUE OTYETa
TI0 BBITOJIHEHUIO UHIIMBHUyaTbHOTO 33/ IaHUSI.

4 O0beM NPpaKTHKH

O0beM TMCUMIINHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4.

OO0mas TPy10eMKOCTh THCIHUTLTAHBI 3 108 81
CamocrosiTesbHast padora 3 108 81
KonTakTHas camocTositenbHas paboTa 0,4 0,3
CaMocTosTenbHOE H3yYEHUE Pa3/IeNoB JUCIUILINHBI 3 107,6 | 80,7
B TOM 4YHCIIE B (hOpME MPAKTHUECKON TTOATOTOBKU 107,6 | 80,7
Bua uTOoroBoro KOHTpoOJIs: 3adeT ¢ OLlEHKOH

AHHOTanus pado4eil nporpamMmsl IIpon3BOICTBEHHON NPAKTHKH:
HAYYHO-MCCIeI0BATEIbCKAA PadoTa

1 Heap npakTuku — hopMupoBaHue MPOoPECCHOHATHHBIX KOMIETEHINI U MPUOOpPETeHNEe HaBBIKOB
B 00JacTH  JJIEKTPOXMMHUYECKHUX  IPOIECCOB TOCPEICTBOM  IUIAHUPOBAHUS W  OCYIICCTBICHHS
IKCIIEPUMEHTAIILHOW HAyYHO-HUCCIICIOBATEIbCKON JCSITEILHOCTH 10 HampapiieHnto moaroroBku 18.03.01
XuMHYecKasi TEXHOJIOT s

2 B pe3yabTaTre NpoXo:KIeHUs NPAKTUKH 00YYAIOUIUICS T0JIKEH:

Obnadams CIeqyIONIMMU KOMIIETEHIIUAMH U WHAUKatopamu ux goctmwkenus: YK-1.1, VK-1.4, VK-
1.5, 1K-2.1, T1K-2.2, T1IK-2.3, T1K-3.1, I1K-3.2, [1K-3.3, [1K-4.1, I1K-4.2, [1K-4.3, I[IK-5.5.

Buame:

- TIOPSIOK OpTaHM3AIlNH, IIAHUPOBAHUS M MPOBEICHUS HAyYHO-UCCIICOBATEILCKUX PadoOT C
UCIIOJTb30BaHUEM TIOCTICTHUX HAYYHO-TEXHUYICCKUX JOCTHKCHHUI B JJAHHOW 00JIacTH;

- TEOPETUYCCKUE OCHOBBI DJIEKTPOXUMHUICCKUX TTPOIECCOB;

- CBOMCTBAa XMMHUYECKHX DJIEMEHTOB, COSAMHEHHI U DJEKTPOJHBIX MaTEpHajOB HAa MX OCHOBE IS
peIIeHUsT HAyYHO-HUCCIIEeI0BATEIbCKIX 3a/1a4.

Ymemn:
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- OCYIIECTBJIATH MOUCK, 00OpabOTKy M aHAJIN3 HAYYHO-TEXHHUECKOW MH(OpMAIHH 110 TPOPHITIO
BBINOJIHSAEMON PabOTHI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPUOOPaX ISl AIEKTPOXUMUYECKUX HCCIIEJOBAHUM, OPraHU30BbIBATh
IPOBE/ICHUE SKCIIEPUMEHTOB M UCIIBITAHHA, TIPOBOJUTH UX 00paOOTKY U aHATH3UPOBATh PE3YJIbTATHI;

- IPUMEHATH TEOPETUYECKHIE 3HAHUS, TOTyYCHHbIE IPU H3yYEHUU €CTECTBEHHO-HAYYHBIX JUCIUIUINH
JUISL aHAJIN3a SKCTIEPUMEHTAIBHBIX TaHHBIX.

Braoemy:

- OCHOBHBIMHM HAaBBIKAMH OpTaHU3alMM HAYYHO-HUCCIIEJIOBATEIILCKUX UM TEXHOJOTMYECKHX
IKCIIEPUMEHTOB;

- METOJJaMH NIOUCKA M U3YYEHUS! HAYYHO-TEXHUYECKOH NH(OpMAIMK IO TEMATHKE UCCIIEOBAHUS.

3 KpaTkoe coaep:kaHue NpaKTHKH

Pa3zoen 1. Buinonnenue u npedcmasienue pe3yibmamos Hay4HblX UCCIe008aAHULL.

1.1 BeimonHeHHe HayYHBIX HCCIEIOBAaHUHM. YdYacTHe B COCTaBICHHU U OOCYXICHHH HPOTPAMMBI
uccnenoBanus. CTpyKTypa M COJEp)KaHHE OCHOBHBIX pa3jejioB OTYETa O HAyYHO-HCCIIEIOBATEIbCKOU
pabote. Yyactue B (opMyIMpPOBAHUY LIETEH M 337ay UCCIEIOBAHUS; COCTABICHUE aHATMUTUYECKOTO 0030pa
10 TeME€ HCCIICJIOBAHUs; BHIOOP IPPEKTHUBHBIX METOJOB U METOJIUK JOCTIIKCHHS JKEJIaeMbIX PE3yJIbTaTOB
uccnenoBanug. [IpoBefeHHEe COOTBETCTBYIOIIMX — AKCIEPUMEHTOB IS  TOJYYCHHS TPAKTHUECKUX
pe3yJIbTaTOB; aHAJIN3, HHTEPIPETALUS U 0000IICHHE PE3yIbTATOB UCCIICIOBaHUS; (POPMYIIUPOBKA BHIBOJIOB;
HalKMCaHUE OTUYETA.

1.2 TTonroToBKa HAyYHOTO JIOKJIaJia U MPE3CHTAIINH.

4 O0beM NPAKTHKH

O0BbeM TUCHHUIIINHBI
Buj yueOHoii padoThl Axax. | Actp.
3E
q, q,

OO0mast Tpy10eMKOCTh M CHHUILINHBI 7 252 189
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,67 96 12
[Tpaktuueckue 3anstus (I13) 2,67 96 72
B TOM 4HcIie B (hOpMe IPAKTUUECKON OATOTOBKU 2,67 96 72
CamocrosiTesibHas padoTa 4,33 156 117
KonTakTHas camocTosTensHas padora 0,4 0,3
CaMocTosATeNbHOE U3YUYEHUE Pa3JIENOB JUCIUILINHBI 4,33 | 155,6 | 116,7
B TOM 4HcIe B (hopMe MIPAKTHIECKON TOJTOTOBKH 155,6 | 116,7
Bua uTOroBoro KOHTpOJIA: 3adeT ¢ OLlEHKOH

AHHOTanus padoueii nporpaMmbl IIpoM3BO/ICTBEHHON NPAKTUKHN: NPE/UTHNJIOMHON NPAKTUKHI

1 Heab npakTUKH — 3aKPEIUICHUE TEOPETHUECKUX 3HAHUM U TIPAKTUYECKUX HABBIKOB, MOTYyYEHHBIX
B Mpoiiecce OOy4deHHs MO Mporpamme OakanaBpuara; MPUOOPETeHHE MPAKTUYECKOTO OMbITa paboThI C
MCTOYHMKAMU HAyYHO-TEXHHUYECKOW WH(POpMAIMM, ONBbITa TOCTAHOBKM W BBHINIOJHEHHUS HAy4YHO-
HCCJIEIOBATENIbCKUX W MPOEKTHBIX 3ajay; OBIAJCHHE METOMOJIOTHEeH M MeToJaMHu 00paboTKH pe3ylbTaToB
WCCIIeI0OBaHMs; cOOp, MOJATOTOBKA M aHAM3 MAaTEepUajOB MO TEMAaTHWKE BBIMTYCKHOW KBaTU()UKAITMOHHOU
paboTHI.

2 B pe3yabTaTre NpoXoKIeHUs NPAKTUKH 00yYAIOMIMIACS 10JIKEeH:

Obradoams cIeAYIOUMMHI KOMIIETEHITUSAMU U uHAuKaTopamu ux poctxenns: [1K-1.1, TTIK-1.2, TTK-
1.3, I1K-2.1, I1K-2.2, T1IK-2.3, T1K-3.1, T1K-3.2, I1K-3.3, [1K-4.1, I1K-4.2, [1K-4.3, I[1K-5.5.

Buame:

- OCHOBBI OPTaHM3aLMH U METOI0JIOTHIO HAYYHBIX UCCIIEI0BAHMIA;

- COBPEMEHHBIC HAyYHbBIE KOHIIETIIIUHA TEXHOJIOTHH,

- CTPYKTYPY ¥ METO/IbI YIIPABJIEHUSI COBPEMEHHBIM MPOU3BOJICTBOM.

Ymemn:

- paboTaTh C TEKCTaMU HAyYHBIX CTAaTE€ll OTEUECTBEHHBIX U 3apyOEKHBIX HAYUHBIX >KYpHAJIOB,
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MOJIb30BaTHCS HAYYHO-CIIPABOYHBIM arapaToM, 0popMIIATh Pe3yIbTaThl HAYYHBIX UCCIIECTIOBAHUMN;

- HCIIOJTh30BATh MOJIYYEHHBIC TEOPETUUESCKUE 3HAHUS JUISI TOCTAHOBKH 3a/1a4 UCCIICIOBAHUSI.

Braoemy:

- HaBBIKAMH CaMOCTOSTEIBHOM HayYHO-MCCIIEIOBATEIbCKON ACATEIBHOCTH, PAOOTHI C UCTOYHHKAMHU
Hay4YHOI nH(popMaruu, pedeprupoBaHus HAYUIHBIX ITyOIHKAIIUHA.

3 KpaTkoe conepkanne NpakTHKH

Pazoen 1. Beeoenue — yenu u 3a0a4u npedOuniomMHol nPpaKmuxu

e u 3aa4n IpeATUIIIOMHOM TPakTUKKA. OpraHu3aiOHHO-METOAMYECKHE MEPOTIPUSITHSL.

Pazoen 2. Opeanuszayus u ocywecmenenHue HAYYHO-UCCIE008AMENbCKOU U NPOU3BOOCHBEHHOU
oesmenvHoCmu

[TpuHIMIBL, TeXHOJNOTHH, (GOPMBI HM  METOABl OpraHU3alUKd  HAYYHO-HCCIICOBATEIHCKON
NeSITeJIbHOCTH Ha MPUMEPE OPraHU3allui HaydyHOH paboThl Kadeapsl (MpoOIeMHOHN J1ab0paTOpUH, HAYIHOM
rpynmnsl). [IpuHIUNBL, TEXHOIOTUU, (GOPMBI U METOABl OOyUEHUsS CTYIACHTOB Ha MPUMEPE OpraHU3alluu
yaeOHOl paboThI Kadeapsl.

Pa3zoen 3. Bvinonnenue unousudyanvrnoco zadanus. Obobujenue u cucmemamu3ayus OAHHbIX OJisl
8bINOIHEHUSA BLINYCKHOU Keanugurayuonnou pabomol. Opopmienue omuema

CO6op, 00paboTka u cucreMarusanus HHopMamoHHOro Marepuana. Odopmienue oryeta. Jlmunoe
ydacTue 00y4yarouierocsi B BbIIIOJIHEHUN HAyYHO-UCCIIEJ0BATEIbCKOM paboThl Kadeapsl.

[ToaroroBka MaTepuaIoB IS BRITIOJHEHUS BBITYCKHOW KBATM()UKAIIMOHHON PabOTHI.

4 O0beM NPaKTHKH

O0beM TUCUMTINHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
u. u.

OO0mas TpyI0eMKOCTb JHCHUIINHBI 9 324 243
CamocrosiTesibHas padoTa 9 324 243
KonTakTHas camocrositenbHas paboTa 0,4 0,3
CaMocCTOsTeTbHOC H3yUSHUE Pa3JIeIIOB JUCIUILTAHBI 9 323,6 | 2427
B TOM 4HcCII€ B (hOpMe IPAKTUUECKON OATOTOBKU 323,6 | 2427
Bua uTOoroBoro KOHTpoOJIs: 3adeT ¢ OLlEHKOH

5.5 L'ocyiapcTBeHHAS WTOrOBAs ATTECTAIMS: BBINOJIHEHNE U 3a1IIUTA BhINYCKHOI
KBAJIN(PUKANMOHHOM Pa0oThI (MM ApYroe pacimupenue u3 coorsercreyomero ®rroc BO)

1 Ileab rocyaapcTBeHHOl HTOrOBOil aTTeCTAllMM: BBINOJHEHHSI W 3alMThl BbINYCKHOMH
KBAJTH(HUKAIMOHHON PadoThl — BBIIBICHUE YPOBHS TEOPETHUUECKON M MPAKTUYECKOW MOATOTOBIECHHOCTH
BBIIYCKHHKA BYy3a K BBIIOJIHEHUIO MTPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBHUS €r0 MOJArOTOBKU TPeOOBaHUIM
®I'OC BO mno HampaBleHHIO IOATOTOBKM MO HampasieHuto mnoarotoBku 18.03.01 Xwummuyeckas
ICXHOJIOTHS.

2 B pe3yabTaTe NPOXO:KAEHUS] TOCYIAPCTBEHHOW HMTOrOBOl aTTeCTALMH: BBINOJHEHUS H
3alUThl BBINYCKHOM KBAJTU(HUKANMOHHON padoThl y CTyAEHTa NpoBepsieTcsi cGOPMHPOBAHHHOCTH
CJIeAYIOIIUX KOMIIETEHUMH, a TaK:Ke CJeIYIOIMX 3HAHWHA, YMEHHMl M HABBIKOB, IO03BOJISIFOLINX
OLICHUTH CTENeHb TOTOBHOCTH 00y4al0IMXCH K AajbHel el npogecCuHOHAIbHOM AesITeIbHOCTH.

BoimyckHuK, OCBOMBIIMN  mporpamMMmy OakajnaBpuaTa, JOJDKEH  o00JajgaTh  CIEAYIOIIUMHU
KOMIIETEHIUSIMHU:

VYK-1.1, VK-1.2, YK-1.3, YVK-1.4, YK-15, YVK-2.1, VK-2.2, YK-2.3, YK-2.4, YK-2.5, YK-2.6, YK-
2.7, YK-2.8, YK-2.9, YK-3.1, YK-3.2, YK-3.3, YK-3.4, YK-3.6, YK-4.1, YK-4.2, YK-4.3, YK-4.4, YK-4.5,
VYK-4.6, YK-4.7, YK-4.8, YK-4.9, YK-5.1, YK-5.2, YK-5.3, YK-5.4, VK-5.5, YK-5.6, YK-5.7, YK-5.8, VK-
5.9, YK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, YK-7.3, YK-7.4, YK-8.1, YK-8.2,
YK-8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, YK-9.2, YK-9.3, YK-10.1, YK-10.2,
YK-10.3, YK-11.1, VK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13, YK-5.14, OIIK-1.1,
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OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIlK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13,
OIIK-3.14, OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13,
OIIK-4.14, OIIK-4.15, OIIK-4.16, TIK-1.1, I1K-1.2, TIK-1.3, [1K-2.1, TIK-2.2, [1K-2.3, TIK-3.1, [1K-3.2, T1K-
3.3, [1IK-4.1, TIK-4.2, TIK-4.3, TIK-5.1, TIK-5.2, T1K-5.3, T1K-5.4, TIK-5.5, TIK-5.6, YK-3.5, IIK-6.1, ITIK-6.2,
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3namo:

- TOPSIOK OpraHM3alliy, IJIAaHUPOBAHUS M MPOBEICHUS HAyYHO-UCCIIEOBATEIBCKUX PadoT C
MCIIOJIb30BaHUEM MOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B JaHHOU 00JacTu;

- OCHOBbl M 3aKOHOMEPHOCTH JJIEKTPOXMMHUYECKHX IPOLECCOB OCAXKACHUS METALNIOB H
OKCHUJMPOBAHUS IOBEPXHOCTH;

- (PUBMKO-XMMHYECKUE OCHOBBI AIEKTPOCUHTE3a OPraHUYECKUX M HEOPTaHUYECKUX BEIECTB,
IPUMEHSTH 9TH 3HAHUS HA IIPAKTHUKE;

- OCHOBHbIE TPeOOBaHMS K MPEICTABICHUIO PE3YJIbTaTOB MPOBEJACHHOIO MCCIIEI0BAaHUS B BUJIE
Hay4HOI'O OT4ETa, CTaTbH MIIN JOKJIAJA.

Ymems:

- CaMOCTOSITENILHO BBISBJISATH MEPCIIEKTUBHBIC HAMIPABICHUS HAYYHBIX HCCIIEOBAHHM, 00OCHOBBIBATh
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAYMMOCTh IIPOOJIEMBI, IPOBOJUTH SKCIEPUMEHTAIbHbBIE
MCCJIEI0BAHMS, aHAIIM3UPOBATh U HHTEPIIPETUPOBATH NIOJIYUCHHbIE PE3YNIbTATHI;

- OCYUIECTBJISATh IOUCK, OOpaOOTKYy M aHaau3 HayYHO-TEXHMYECKOM HHpoOpManuu 1o Teme
BBITOJIHSAEMON PabOTHI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTtaTh Ha COBPEMEHHBIX NpPHUOOpax, OPraHU30BHIBATH MPOBEACHUE OSKCIEPUMEHTOB U
UCTIBITAHUH, POBOIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3YJIbTATHI.

Braoemy:

- METOJIOJIOTHEN U METOAMKOW MPOBEACHUS HAYYHBIX HCCIIEIOBAHUN; HAaBbIKAMH CaMOCTOSATEIIBHOMN
HAy4YHOW U UCCIIEI0BATEIbCKON paboThI;

- HaBbIKaMHU pabOTHI B KOJUIEKTHBE, IJIAHUPOBATh U OPTaHNU30BbIBATh KOJUIEKTUBHBIE HAayYHbIE
UCCIIEIOBaHMSL; OBJIa/IEBaTh COBPEMEHHBIMU METOIaMH UCCIICOBAHUS U aHAJIN3a MOCTABJICHHBIX MPOOIeM;

-CIIOCOOHOCTBIO pelIaTh MOCTABICHHBIE 3a/1a4l, UCIOIb3Ysl YMEHHUS U HAaBBIKM B OpraHU3aINH
HAyYHO-UCCIIEIOBATENbCKUX U TEXHOJIOTUYECKUX PaloT.

3 Kparkoe coaepxanue rocyiapcTBeHHOH HMTOrOBOW aTTeCTALMM: BBHINOJHEHUS M 3alIUThI
BBINIYCKHOH KBAJM(UKALNMOHHOI padoThl (MM Jpyroe pacmmpenue u3 coorsercrByrouero ®IrocC
BO)

['ocynapcTBeHHass MUTOroBasi aTTeCTallMsl: BBINOJIHEHME W 3alllUTa BHITYCKHOW KBaJIM(UKAIIMOHHOM
paboTel TpoxoauT B 8 ceMecTpe Ha 0Oa3e 3HAHMI, YMEHUW U HABBIKOB, MOJYYEHHBIX CTYACHTaMHU TMpHU
u3ydeHnn qucuuiuiiH HarpasieHus 18.03.01 Xumuyeckasi TEXHOJIOTHS U TIPOXOXKICHUS MTPAKTHK.

['ocynapcTBeHHass MUTOroBasi aTTeCTallMsl: BBINOJIHEHME M 3alllUTa BHITYCKHOW KBaJIM(UKAIIMOHHOM
paboThl TPOBOUTCS TOCYAAPCTBEHHOM dK3aMEHAITMOHHOM KOMHUCCHUEH.

KoHTponb ypoBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIMH OOYJaromuxcsi, MPUOOPETEHHBIX TMPHU
ocsoernu OOII, ocymiecTBiseTcss MyTeM MPOBEIACHUS 3allUThl BBHITYCKHOW KBaTM(PUKALMOHHOM pabOThI
(BKP) u npucBoenus kBaaudpuKkanuu «oakataBp.

4 O0beM rocylapCcTBEHHOW HTOrOBOM AaTTeCTANMU: BBINOJHEHHS M 3AIUTHI BBINMYCKHOM
KBAJIM(PUKALMOHHON padoThI

[TporpamMa OTHOCHTCS K O0s3aTENPHONM YacTH ydeOHOro IiaHa, K Onoky 3 «[ocymapcTBeHHas
UTOTOBas aTTECTALMA» U PACCUMTaHA HA COCPEOTOUYCHHOE MPOX0XKaAeHUe B § ceMecTpe (4 Kypc) oOyueHus B
ooreme 216 u (6 3ET). IlporpamMma mpeamosaraer, 4to OOYYarOIIHECS HMEIOT TEOPETHUYECKYIO U
NPaKTUYECKYI0 MOJIrOTOBKY B OOJIACTM TPaJWIIMOHHBIX M HOBBIX KOHKYPEHTOCIOCOOHBIX MPOIIECCOB B
TEXHOJIOTHH 3JIEKTPOXUMHUYECKUX TPOU3BOJICTB.
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o B 3auerHBIX B akanem.
Bunsl yueOHOI paboThI
€AMHUIIAX yacax
Oo6mas Tpynoemkoctb 'MA o yuebHOMY IJIAHY 6 216
Kounrakrhas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTakTHas paboTa — UTOrOBas aTTeCTaIUs 6 0,67
Brimonnenue, nanucanue u opopmiienue BKP 6 215,36
Bua konrpoJis: 3amuta BKP
. B 3auetHbIx B actponom.
Bunpl yaeOHO# pabOThI
€MHUIIAX gacax
Oowmas tpynoemkocts 'HA nmo yyeOHOMY IUIaHY 6 162
KonTakTHas paodora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHnrtakTHas paboTa — HTOroBas arrecTanus 6 0,5
Brinonnenue, Hanmcanue u opopmiieane BKP 6 161,5
Bua konTposs: 3amuta BKP

5.6 ®akyabTaTUBBI

AHHOTanuA padoyeil MporpaMmMbl TUCHHUILIHHBI
«IlepeBox HAYYHO-TEXHUYECKOM JIUTEPATypPbI»

1. Heab aMCHMIVIMHBI — [puoOpeTeHne oOydarouMMucs oOme, KOMMYHUKaTUBHOM U
npoeCcCHOHATBPHON KOMIETEHIUH, ypPOBEHb KOTOPHIX Ha OTACIBHBIX JTalax S3bIKOBOW ITOATOTOBKH
HO3BOJISIET  BBINOJHATH  pa3iMyHble BUABI IPOPECCHOHATIBHO  OPUEHTHPOBAHHOIO IE€PEBOAA B
IIPOU3BOJCTBEHHON U HAYYHOU ACATEIBHOCTH.

2. B pe3yabTare H3y4eHHs JUCHHUILIMHBI 00yYAIOIHIICSH 10IZKeH:

Obnadamye cleAyOMUMI KOMIIETCHIIMAMHU M UHIAMKATOPAMH UX JTIOCTUKEHUS .

VK-4.2; VK-4.3; YK-4.4; YK-4.5; VK-4.6; YK-4.9

3namu:

— OCHOBHBIE CIIOCOOBI IOCTH)KEHUS SKBUBAJIECHTHOCTHU B IIEPEBOJIC;

— OCHOBHBIE ITPUEMBI IIEPEBOA;

— SI3bIKOBYIO HOPMY U OCHOBHbIE (DYHKIIMHU S3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE I BBIIOJIHEHHUS NEepeBOoJia KOJUYECTBO JIEKCUUYECKUX €IUHMII, (Ppa3eooru3mMoB, B
TOM YHCJIE€ COLMAJIBHBIX TEPMUHOB M JINHIBOCTPAHOBEJYECKUX PEAIUil;

ymemy:

— IPUMEHSTH OCHOBHBIE IIPUEMBI IIEPEBOA;

— OCYILECTBIISATh MMCbMEHHBIN MEepPeBOJ] C COOIIOJECHUEM HOPM JIEKCHUECKOW 3KBUBAJIEHTHOCTH,
COOJIIO/IEHHEM IpaMMaTHYEeCKUX, CHHTAKCUUYECKUX U CTHIIMCTUYECKHX HOPM;

— 0(hOopMIIATH TEKCT MEepPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYILIECTBJATH MEPEBOJl C COOIIOJEHHEM HOPM JIEKCMYECKOM 3KBHUBAJEHTHOCTH, COOJIOJCHHEM
IrpaMMaTH4YECKUX, CHUHTAKCUYECKMX W CTHJIMCTHYECKMX HOpPM TEKCTa II€peEBOJa M TEMIIOPAIBHBIX
XapaKTEPUCTUK UCXOIHOIO TEKCTa;

enaoems:

— METOJUKOM MpeArnepeBOAYECKOro aHajan3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHUSTHIO
HCXOJIHOTO BBICKA3bIBAHNS,

— METOJIMKON MOJTOTOBKU K BBHITIOJHEHHIO MEPEBO/IA, BKIIIOYas MOUCK WH(OpPMALUK B CIIPABOYHOM,
CIIELMAJIbHOMN JINTEPAaType U KOMIIBIOTEPHBIX CETAX;

— OCHOBAMH CHCTEMBI COKpPALIEHHOU MEPEBOYECKOM 3alUCH TP BBINIOJHEHUN NIEPEBOJIA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEUATBbHOCTH;

— OCHOBaMH pe(epupoBaHUs U AHHOTUPOBAHMS JIUTEPATYPHI MO CHEIMATBHOCTH.

3. Kparkoe coaep:xkanue I CHUIITHHBI
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Paszoen 1. OcnogHvle nexcuueckue u CMUIUCMUYECKUE 3AKOHOMEPHOCMU Nnepesood HAYYHO-
MexHU4ecKoul 1umepamypol

1.1 Jlexcuyeckue 3aKOHOMEPHOCTH Hay4HO-TEXHUYECKOro nepeBoga. CMBICIOBOM aHaNIM3 Hay4dHO-
TEXHUUYECKOTO TEKCTa U ero cermMeHranus. CTUIMCTHYECKHEe OCOOCHHOCTH HAayYHO-TEXHHUYECKHX TEKCTOB.
[Ipeononenne TPYAHOCTEH, CBSI3aHHBIX C PACXOXKICHHEM CHHTAaKCHYECKUX CTPYKTYp HHOCTPAHHOTO H
PYCCKOTrO TEXHHUYECKHUX TEKCTOB.

1.2 CpaBHeHHe TOpsJIKa CJIOB B aHTJIMACKOM U PYCCKOM TMpeanoxkeHusix. I[lepeBon clioB,
yCcTaHOBJIEHHE 3HaueHus cioBa. [lepeBon cBoOOMHBIX U (pazeonoruyeckux ciaoBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB U CTATEH

1.3 Coxkpamenusa. OcobeHHOCTH HX NepeBojia. Pa3BUTHE HaBBIKOB MEPEBOJIa HA MIPUMEPE TEKCTOB IO
Teme «XuMudeckas Jadopatopus» «3mepeHus: B XUuMHUI».

1.4. Jlexcuueckue TpaHchopMaIMi MPHU NEPEeBOJE TEKCTOB MO TEMATUKE XMMHUU M XMUMHUYECKON
TEXHOJIOTHH.

Pa3zoen 2. Ocnoeuvie epammamuyeckue ocobeHHocmu nepesooa

2.1. OcobenHoctr mepeBoja mpemtokeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpUMepe MepeBoja TEKCTOB MO TEMAaTHKE XUMHUECKOW TexHoJoruu llepeBoa npuaaTOYHBIX
MIPETI0KEHUH.

2.2. Metoabl ¥ MpUEMBI MepeBoJia CTPagaTeIbHOTO 3aj10ra Ha MpUMepe MepeBoJa TEKCTOB M0 TeMe
"TexHonoruu Oyaymiero".

2.3. Tunbl YCIOBHBIX TNPENIOKEHUH, MpaBMia U 0COOCHHOCTH MX mepeBona. [IpakTuka mepeBoxaa
YCIOBHBIX TMPEAJIOKEHUH Ha TMpUMepax TEKCTOB IO pa3lWYHBIM pasfielaM XUMHU M XUMHUYECKON
TEXHOJIOTHH.

2.4. MopnanpHble T1arojikl U OCOOCHHOCTHM UX TepeBojJa Ha MpUMEpEe TMepeBoja TEKCTOB
«Texnonorusy», «[IpomblilIeHHOE 000PYI0BAHKE)

Pa3zoen 3. Ocobennocmu nepesooa npednodiceruti ¢ HeMuyHbIMU popmamu 2na2ona

3.1 NndunantHB (HeonpeneneHHas Gopma riiarona). Poas nHQUHUTHBA B PEIJIOKCHUHA W BAPUAHThI
nepeBojia Ha pycckui s3bIK. [Ipudactus u repynaunii. BapuanTel nepeBoja Ha pyCCKHil S3bIK.

3.2 WNndunutuHble 000poTHl. O00pOT nomnonaHeHne ¢ HHPUHUTUBOM. OOOPOT Mmojasexaiee ¢
UHOUHATUBOM. PaznmyHble BApHAHTHI TIEPEBOIA.

3.3 IlepeBonx mpu9yacTHBIX 000POTOB. AOCOTIOTHBIN MPUYACTHBIN 000POT U BapUaHTHI TIEPEBO/IA.
Pa3BuTue HaBBIKOB NepeBO/A B chepe XUMUU U XUMUYECKOH TEXHOJIOTHH.

Pasoen 4. Ocobennocmu pegpepamuenozo nepegooa

4.1. AnropuTMm mpeanepeBoaueckoi paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM 10 XUMHUKO-
TEXHOJIOTHYECKOM TeMaTHKe.

4.2. AITOpUTM COCTaBJICHUS pedepaTa Mo XUMHUKO-TEXHOJIOTUYECKON TeMaTHKe (AaHHOTAIINH )

4.3. AnropuTtm paOoThI 110 peepaTUBHOMY NEPEBOAY 10 XUMHKO-TEXHOJIOTHUECKONW TeMaTHKE.

4 O0beM yueOHOil TMCHUIIJTHHBI

Cemectp
Bcero 6
But yueGHOI paGoTsr 5 cemectp CEMECTD
36 | M | 3p | AN 3 | Axan

OO01mast Tpy10eMKOCTh TACITUTUTHHBI 4.0 144,0 2,0 72,0 2,0 72,0
KonTakTHas paboTa — ayAUTOpPHBbIE 1.8 64.4 0.9 32.0 0.9 32.0
3AHATHA:
[Ipaktuueckue 3ausatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeIbHAs padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosTenpHas padoTa 0,4 0,2 0,2
CaMoCTOATEIbHOE N3YUEHUE PA3/IEIIOB 2,2 796 1,1 398 1,1 398
TUCIHATIINHBI
Buasbl konTpoJIA:
Buo konmpons uz Y11 3aver 3auer
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Cemectp
Bcero
Bu yueGHO# paGoTs! 5 cemectp 6 cemecTp
3E Af{Tp' 3E Af{Tp' 3E | Actp. u.

OO0m1as TpyA0€MKOCTh TUCITUTUIHHBI 4 108 2 54,0 2 54
;i(:{l—;l:r%;l;"l;ﬂaﬁ padora — ayIMTOpPHbIE 18 48,3 0.9 24 0.9 o4
[Tpaktiueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTejibHasi padoTa 2,2 60,0 1,1 | 30,0 1,1 30,0
KonTakTHas camocTosTenpHas padora 0,3 0,15 0,15
S;g;;;gﬁ;i?bHoe U3YYCHHE Pa3ciioB 2,2 59.7 1,1 29 85 1,1 29 85
Buabl koHTpOJIA:
Buo konmpons uz Y11 3auer 3auer

AHHOTaNUs padoyeil MPorpaMMbl JUCIUTIIAHBI
«[paxaanckasi 3alIUTA B YPe3BbIYANMHBIX CHTYalMAX>

1 Henap DMCHUIUIMHBI — MOATOTOBUTH CTYJEHTA K OCMBICIIEHHBIM IPAaKTUYECKUM JEHCTBUSAM IO
o0ecrieyeHnI0 CBOEH O€30MacHOCTH W 3alIMThl B YCIOBHSX BO3HHKHOBEHHS YpPE3BBIYAHOW CHTyalluu
HIPUPOIHOT0, TEXHOT€HHOI'0 M BOGHHOI'O XapaKTepa.

2 B pe3yabTare u3y4yeHHUs TUCUMILIUHBI 00YYAIOLIUIACS 10JI/KEeH:

Obaadams CIEAYIOMUMU KOMIICTCHIUSAMA M MHAUKaTopamu ux goctmxenns: YK-8.2, YK-8.5, VK-
8.7.

3uamo:

- XapaKTEepUCTUKU IMPUPOJHBIX O€ICTBUI, TEXHOI€HHBIX aBapuil M KaTacTpo( Ha paaualoOHHO-,
XUMHUYECKH- U OMOJIOrMYECKU-0MACHBIX 00BEKTaX, Hopaxkaromue GakTopbl IPYyruxX OMacHOCTEH;

- OCHOBBI BO3JICHCTBHS OMAcHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTYalMi Ha 4eJIOBEKa M MPUPOIHYIO
cpeny, IOIyCTUMBbIE MpeesIbHbIe KPUTEPUH HETaTUBHOT'O BO3/IEHCTBHS;

- Mepbl 0€e30MacHOro MOBeIeHUs NpU NpeObIBaHMM B pailoHax (30HaX) MOXapoB, PalMOAKTUBHOIO,
XUMHYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUS;

- CITOCOOBI M CPEJICTBA 3aIUTHI YEIIOBEKa OT BO3JCHCTBUS MOPaKAIONIMX (PAKTOPOB YPE3BBIYAHBIX
CUTYallui IPUPOHOT0, TEXHOIT€HHOT'O U BOGHHOTO XapaKTepa.

Ymemu:

- WCIONB30BATh CPEACTBA 3alIUTHl OPTaHOB JIBIXaHWS W KOXXKH, MEAMIMHCKUE UIS CaMO3ALIUTHI U
OKa3aHMsI TOMOIIU APYTHM JIFOISIM;

- MPUMEHATH MEPBUYHBIE CPE/ICTBA MOXKAPOTYLIEHUS Ui JIOKAIM3ALMU U TYLIEHUs ToXapa,
BO3HHKIIIETO B ayJAUTOPUH (JabopaTopun);

- OKa3bIBaTh cebe M APYTrUM MOCTPAJABIIMM MEIUIIMHCKYIO TIOMOIIb C UCIIOIb30BAHUEM TaOeIbHbBIX
U TIOAPYYHBIX MEIULIMHCKUX CPEICTB.

Bnaoemy:

- npuéMaMH NPOBEACHHS YaCTUYHON CaHUTApHOW 0OpabOTKU MpHU BIXOJE W3 palioHa (30HBI)
PaMOaKTUBHOT0, XUMHUYECKOT0 M OMOJIOTUYECKOT0 3arpsi3HEeHHS (3apaXeHus);

- CII0CO0aMU M TEXHOJIOTHSIMU 3aIUThI B UpE3BBIYAMHBIX CUTYAIHIX.

3 KpaTkoe coaepsxanue JUCHMIIHHBI

Paszoen 1. Onacnocmu npupoonozo xapakmepa.

Cruxuiinple OeACTBHUS, SIBICHUS NMPHPOJBI PA3PYLUIUTEIBHON CHUJIBI - 3eMJIETPSICEHUs, HABOJHEHMUS,
CelleBbIe MOTOKH, OIOJI3HW, CHEXHBIE 3aHOCHI, M3BEPIKEHUE BYJIKAHOB, OOBANbI, 3aCyXH, yparaHbl, OypH,
HOKaphl.

Paszoen 2. Onacnocmu mexno2eHH020 xapakxmepa.

161



ABapuu u KaracTpodbl Ha pPaAJAMANUOHHO OMACHOM OOBEKTE, XHMHUYECKH OMNAcHOM OOBEKTe,
OMOJIOTMYECKH OITACHOM OOBEKTEe; Ha TpaHcmopTe (KEIe3HOIOPOKHOM, AaBTOMOOUIILHOM, PEUYHOM,
ABUAIMOHHOM); Ha THIPOCOOPYKEHUSIX; HA KOMMYHAIIbHBIX CUCTEMaX JKU3HEOOeCTIeueHUSI.

Pa3zoen 3. Onacnocmu 6oennoco xapakmepa.

[IpumeHeHne opyKUs MacCOBOTO MOPAXKEHUS (SIAEPHOT0, XUMHUUECKOT0, OMOJIOITMYECKOT0), OOBIYHBIX
CPEICTB C 3aKUTaTEIbHbIM HAIlOJHEHUEM, HOBBIX BUJIOB OPY)KHs. 30HBI 3apaKE€HUS OT CPEACTB MOPAKECHUS
U UX BO3/ICIICTBHE HA HACEJIEHUE U OKPYKAIOIIYIO IPUPOAHYIO CPELY.

Pazoen 4. Ilosxcaprnas 6e3onacnocme.

[Toxxapnast omacHocth. [loxkaphas oxpana. Kmaccudukanuss noxapoB MOXKapoB B 3JaHUSIX U
nomenieHusax. Craguu pa3BuTus noxapoB. Jlokanuzauus M TylmieHue mnokapos. llepBuunble cpencTsa
noxapotymenus (oraerymutenu OIl -8, OY-2, OBII-5, BHyTpeHHUI TTOKapHBIN BOJOIPOBOJ) U MpaBUia
[I0JIb30BaHUS HUMH. ABTOMAaTHYECKHE CHCTEMBI II0XKAPOTYIIEHUS — IPUHKIEPHbIE U JIPEHUEPHBIE.
Orserymianiye BelIeCTBa — BOJA, IEHBI, HETrOpIOYME Ta3bl W Pa30aBUTENHU, MOPOILIKOBBIE COCTAaBbI,
raJIoreH3aMelleHHbIE YTIEBOI0PO/IbI.

Pazoen 5. Komnnexc meponpusamuii 2paxicoanckou 3auumsl HAceaeHus..

Omnogemienne W WHGOPMHUPOBaHKWE HaceleHHs 00 omacHocTH. lIpuHSATHE HAceleHWEM CHTHAJIOB
onoBenieHus («Buumanue BceM!», «Bo3mgymiHas TpeBora», «PaauanuoHHas OMacHOCTHY», «XUMHUYeCKas
TpeBoray, «OTOOI OMacHOCTHY») M MOPSAIAOK ACUCTBHUS 1O HUM. DBaKyallHsl HACEJICHHUS U3 30HBI OMACHOCTH.
CrniocoObI 9BaKkyaluu DKCTpEeHHAas 9BaKyallus CTYEHTOB U3 ayIUTOPUHU IPU BOZHUKHOBEHUH TOXKapa.

CpenctBa nHAMBUAYaIbHOM 3amuThl opranoB nbixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIII-67M,
PY-60M, «®enukcy, I'’/I3K, AN, AIT-3, M3Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesioBeKka. MeuIMHCKIE CPeICTBA 3aILUTHI .

CpenctBa KOJUIGKTMBHOW 3allUThl HaceleHus. Has3HaueHue, 3alIUTHBIE CBOWCTBA YOEXKHILL.
[IpotuBopanuannonnsie ykpoeitTus ([IPY, momzemuble memexoHble MEPEXo/ibl, 3ariayOJeHHbIE CTaHIIUU
METPONOJUTEHA), MPOCTEHIINE YKPBITUS (TpaHILEH, OKONbI, MepeKkpbIThie wienu). [lpaBuia 3aHATHSA
yOexua.

Pazoen 6. Oxazanue nepsoii nomowu.

OxkazaHue MepBOl TOMOIIM TPU OXKOTax, paHEHUsX, 3apaxeHusx. [IpoBeneHue dYacTUYHOU
CaHUTApHOUN 00pPabOTKU KOKHBIX TTOKPOBOB YETIOBEKA MPH BBIXOJE U3 30H PATUOAKTUBHOTO, XUMUYECKOTO H
OMOJIOTMYECKOTO0 3apakKeHUS (3arpsi3HEHNs ), U3 30H TMOXKAPOB.

Pa3zoen 1. Jluxeuoayus nocredcmeuil upe3sbluatiHol Cumyayuu.

ABapuiiHo-criacaTenbHble pa0OThl. OKCTpPEHHAs »53BaKyallus W3 ayauTopuu (nabopaTtopuu) B
YCIOBUSIX TMOXapa, paAHallMOHHOTO, XMMHYECKOTO, OHOJIIOTUYECKOTO 3arps3HEeHUs TEPPUTOPHH C
UCIIOJIb30BaHUEM TIpoCTeHIKX cpeacTB 3amuThl («Denukcy, I'JI3K, nporusorasza I'TI-7 ¢ AI1T-3).

4 O0beM yueOHOM TMCUMILTHHBI

O0beM TMCUMIINHBI
Buj yueGHoii padoThI Axan, | Acip.
3E
. .
OO0masi Tpy10€eMKOCTb M CUMILTUHBI 1 36 27
KonrTakTHasi padoTa — ay1iuTOpHbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTesibHasi padoTa 0,56 20 15
KonTakTHas camocTosTensHas padora 0,2 0,15
0,56
CaMocTosTenbHOE H3yYEHUE Pa3JIENOB JUCIUILTNHBI 19,8 | 14,85
Bupa uToroBoro KOHTpoOJIs: 3a4er
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6. TPEBOBAHUSA K YCJIOBUSIM PEAJIM3ALIUU ITPOT'PAMMBI BAKAJIABPUATA

6.1 O6mecucremuble TpedoBaHus Kk peaausanuu OOII 6akanaBpuara

Dopmynuposku  coomeemcmeyrom @OIOC BO, npumenumenvno K 00pazoeamenvbHOll
Opeanu3ayuu u 00pa3o06ameabHol nPozpamme.

YHUBEPCUTET paciiojiaraeT Ha npaBe COOCTBEHHOCTH MJIM HHOM 3aKOHHOM OCHOBAaHUH MaTEpUAIbHO-
TEXHUYECKUM obOecrieueHneM oOpa30BaTeNIbHOW JEATENbHOCTH (IIOMEIIEHUsIMU U 000pylOBaHMEM) IS
peanmuzaun OOIT 6akanaBpuara.

Kaxnplii oOydaronuiics B TeYeHHE BCero nepuoja oOydeHHsl 00ecredMBaeTCsl MHAWBUIYaJIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HWH(OPMALMOHHO-00pa30BaTENIbHON cpelie yHUBEPCUTETA.
OnexkTpoHHas  MHGOPMALMOHHO-OOpa3oBaTeibHas  cpeJa  oOecleyrMBaeT  BO3MOXKHOCTb  JIOCTyIa
o0yyaromerocsi u3 Jito00i TOUKH, B KOTOPOH MMEETCs TOCTYN K MH()OPMAIIMOHHO-TEIEKOMMYHHUKAITHOHHON
cetu «MHTEepHeT», KaKk Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €e.

OneKkTpoHHas HH(OPMAIIMOHHO-00pa3oBaTeIbHAasl Cpe/la YHUBEPCUTETa 00ECIIEUNBACT:

— JOCTyH K y4eOHBIM IIaHaM, pabo4YuM IporpaMMmaM AMCUUIUIMH (MOIyJeH), MPaKkTUK, 3JIEKTPOHHBIM
y4eOHBIM HM3IAaHUSM U 3JIEKTPOHHBIM O0pa30BaTEIbHBIM pEecypcaM, yKa3aHHBIM B pabOuYMX IMporpammax
JTUCIUIUIAH (MOZIYJeH), MPaKTHK;

— (hopMupoBaHHE IEKTPOHHOTO MOPTHOIMO 00YJAIOLIETOCs, B TOM YUCIIE COXpPaHEHHE ero paboT M OIEHOK
3a 3TU paboTHI;

— ¢ukcanmo xomaa 00pa30BaTENLHOTO MPOIEcca, Pe3yIbTATOB MPOMEKYTOYHOH aTTECTAIlMN U PE3yJIbTaTOB
ocoenust OOIT 6akanaBpuara;

— TMpoBeJeHHE Y4YeOHBIX 3aHATUH, MPOLENyp OLEHKH pe3yiabTaToB OOydYeHHs, pealu3alus KOTOpPbIX
IPEIyCMOTPEHA C IPUMEHEHHUEM JIEKTPOHHOTO 00yUeHUs], TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUI;
— B3aMMO/ICHCTBHE MEXAY y4aCTHHKaMU 00pa30BaTEJILHOrO Mpoliecca, B TOM YMCJIE CUHXPOHHOE W (WJIH)
ACHHXPOHHOE B3aMMOJCUCTBHS IMOCPEICTBOM ceTH «MHTepHeT.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HH(POPMALMOHHO-00pa30BaTEIbHON Ccpelbl  0OecrednBaeTcs
COOTBETCTBYIOIIUMH CPEJICTBAMH HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA W KBadu(uKanuei
paOOTHUKOB, €€  HCHOJB3YIOUMX U noajaepxuBaromux.  DyHKIMOHMpPOBAaHWE  3JIEKTPOHHOU
MH(}OpPMallMOHHO-00pa30BaTeIbHOM Cpelibl COOTBETCTBYET 3aKOHO1aTeNIbeTBY Poccuiickoit denepanuu.

6.2 TpeGoBaHUsI K MaTePHAILHO-TEXHHYECKOMY 00ecriedeHU10

MarepuanbHO-TeXHHUYECKast 0a3a YHUBEPCUTETa COOTBETCTBYET JEMCTBYIOIIMM IMPOTHUBOIIOKAPHBIM
IpaBWJiaM U HOpMaM U 0OecTeYynBaeT MPOBEACHUE BCEX BHUJIOB JUCIHUILUIMHAPHON U MEXIUCHUIUIMHAPHON
HNOJArOTOBKM, MPAKTUYECKOH M Hay4YHO-HCCIIEOBATENILCKOM paboThl 00y4aromuxcs, MpelyCMOTPEHHbBIX
y4€OHBIM IJIAHOM.

[TepeueHp MaTepuabHO-TEXHUYECKOTO OOECIIEUeHHs BKIIIOYAET: JIGKLMOHHbIE Y4eOHbIE ayJUTOPUN
(o0opynoBaHHBIE BUJICOTIPOECKIIMOHHBIM o0opynoBaHuEM JUTSE Mpe3eHTalNH, CpeacTBaMu
3BYKOBOCIIPOM3BEICHUS, JKpAaHOM, M HMEIOIIME BBIXOJ B VHTEpHET), MOMEIEHHUs JUIsl IMPOBEACHUS
CEMHHApCKUX M TMPaKTUYECKUX 3aHATUN (00OopynoBaHHBbIE y4eOHON MeOesbl0), OMOIMOTEKY (MMEIOILYIO
paboune KOMIIBIOTEpHBIE MecTa Ui OOydalouMxcsi IO HporpaMMe OakajaBpuaTa, OCHAICHHbIE
KOMIIBIOTEpAaMH C JOCTYNOM K 0a3aM JaHHBIX W BbIXOJOM B IHTepHeT), nabopaTopuu, OCHaIEHHbIE
COBPEMEHHBIM OOOPYZOBAaHUEM ISl BBIIOJHEHUS HAYyYHO-MCCIEI0BATENBCKOM pPabOThI, KOMITBIOTEpHBIE
kJjaccsl. [Ipu Hcnonb30BaHUM ANEKTPOHHBIX M3/IAaHUN YHUBEPCUTET 00ECTIEUMBAET KaKI0r0 00y4aromerocs
BO BpeMs CaMOCTOSITEIbHONW NOJArOTOBKM pabOYMM MECTOM B KOMIIBIOTEPHOM Kjacce C BBIXOJOM B
HHTEepHET B COOTBETCTBUM C TPYAOEMKOCTBIO U3YYaeMbIX TUCIUILINH.

[ToMerienust mpencTaBiAlOT COOOH YydeOHbIE ayIUTOPHM I TNPOBEACHHMS Y4YeOHBIX 3aHITHH,
NPEIYCMOTPEHHBIX TporpaMmoii OakanaBpuaTa, OCHAIllEHHble OOOpy/IOBaHMEM M  TEXHUYECKUMHU
cpeacTBaMu 00y4YeHUsl, COCTaB KOTOPBIX ONpeeseTcs B pabounx mporpaMmmax AUCUUILINH (MOIyJEH).
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MarepuanbHo-TexHuueckoe ooecrieuenue OOII GakanaBpuara BKIIOYALT:

6.2.1 Oéopyoosanue, neob6xo0umoe 6 0opazosamenbHOM npouecce

noteHimoctarel IPC-Pro MF, P-8; Bpamaromuiics nuckoBwiid snektpon BDJI-06, tepmocrar,
BOJIIHBIC OAaHW, MarHUTHBIE MELIAJIKA, MEXaHHUECKUE MEIIAIKH, JUCTUUIATOPHI, KaMepa COJITHOTO TyMaHa
Ascott S120iP, cmekrpodoromerp C®D-2000, pH-merpsl, paspsiBHas mamuHa P-5M, ommerp BUTOK,
nedexrockon akycruueckuir MUCK-1.0, numdosanpHO-IONMpOBanbHbI cTaHok MP-2, cranok s
sanpeccoBkr XQ-2B, mukporsepaomep [IMT-3M, meramiorpadudeckuii mukpockon METAM PB-21/22,
myensnas neus SNOL 7,2/1100, tectep anre3un Elcometer 107, ransBanndeckue ycranoBku PGG 10/3-B-
1,5, mpodpunomerp Mitutoyo Surftest SJ-310, koppo3umetp Boicokoro pazpemienus MS1500E Handheld ER
Corrosion Data Logger, maboparopHas KaOWHa JUIs IOPOIIKOBOIO OKpAIIMBaHUS C MHCTOJCTOM-
pacnsututeneM CTAPT-50, poraunonnsiii abpasuometp Taber Elcometer 5135, Gieckomep u u3MepuTeib
DOl Elcometer 480, turparop mnoreHumomerpuueckuii ATII-02, rtommmuomep Elcometer 456,
AQHAJIMTUYECKUE BECHI, TCXHUUECKHE BECHI, KOHIYKTOMETpP C Py4YHOU KommeHcanuen temmneparypsl HI 2314,
YHUKaJIbHasi YCTAaHOBKA JJIs1 BOJTHOBOM 00pabOTKH U JIp.

6.2.2 Yueono-nacnaonvie nocoous:

yueOHble TOCOOMsSI 1O JUCUUIUIMHAM BapUaTHMBHOM 4YacTH MPOTpamMMbl;  METOAMYECKHE
PEKOMEHAANNHU K MPAKTHYECKUM 3aHSATHSAM; Pa3fdaTOYHBI MaTepuan K JICKIMOHHBIM KypcaM; 3JIEKTPOHHBIC
yueOHbIe U3/IaHus TI0 JUCIUILTMHAM BapUaTUBHOMN YaCTH, HAYyYHO-TIOMYJSPHBIE JIEKTPOHHBIE U3/1aHUS.

6.2.3 Komnvomepovl, = UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHblE  Cemu,  ANNAPAmHO-
npozpammHble U ayouo8u3yaibHvle Cpeocmea:

NIEPCOHAIbHBIE KOMIIbIOTEPHI, YKOMILIEKTOBaHHbIe IpourpeiBarensiMu CD u DVD, npunrepamu u
IPOrPaMMHBIMH ~ CPEJICTBAMHU, TMPOEKTOPBI, HKPaHbl; ayJUTOPHUH CO CTAllMOHAPHBIMH KOMILJIEKCAMU
oToOpaxeHusi HHPOPMAIIUH ¢ JIFOOOTO IEKTPOHHOTO HOcuTelst; WEB-kaMepsl; KONMMpOBAIBHEBIC allapaThl,
JIOKallbHas CeTh C BBIXOAOM B MIHTEpHET.

6.2.4 Ileuammnvle u 3nekmponnsvle 00pazosamebHovle U UHPOPMAYUOHHDLIE PECYPChL:

AJIEKTPOHHBIC TMPE3EHTAIMH K pa3zesiaM JEeKIUOHHBIX KypCOB; Y4eOHO-METOJUYECKHE pa3padoTKu
Kadeapel B DJICKTPOHHOM BHJE;, OYKIETHl M KaTaJOTH OOOPYAOBAaHUS, CIPABOYHUKU TI0 CHIPHEBBIM
MaTepuanaM, CIpPaBOYHHUKHU MO0 HAWIYYIIUM JTOCTYHMHBIM TEXHOJIOTUSM JJIEKTPOXUMHUYECKHX MPOU3BOJICTB;
CTIpaBOYHBIC MaTEPHAJIBI B TICUATHOM H JIEKTPOHHOM BHUJIE.

[ToMerieHust A7l CaMOCTOATENBHOW pabOThI 00yYArOIMXCsS OCHALEHBI KOMITBIOTEPHOM TEXHMKOH C
BO3MOXKHOCTBIO TOJKIIOYeHHs] K ceTu «MHTepHeT» U obecrneueHbl JOCTYOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.

VYHuBepcuter  obecrieueH  HEOOXOJMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOT0 OOECIIEUEHHUS, 6 OM YUCIe OMeYecmEeHH020 NPOU3800cmea (CoCTaB
ompezensercs B pabo4yMx mporpamMmax AUCHMIUIMH (MOAyled) u noodnexycum 00HOG1EHUI0 npu
HeoOxo0umocmu).

[Ipu wucnonb3oBaHMKM B 00pa30BaTENbHOM MpoOIllEcCe I€YATHBIX W3JaHUN, B YHUBEPCHUTETE
chopMupoBaH OMOIMOTEUHBIM (OHJ, YKOMILJIEKTOBAHHBIM MEYATHBIMM HM3JAHMSIMH U3 pacueTa HE MeHee
0,25 sk3emmuIsipa KaxJ0ro M3 H3JaHUM, yKa3aHHbIX B pabodMx Mporpammax AUCHUIUIMH (MOJyJei),
nporpaMMax MpakTHK, Ha OJHOro oOydarolerocss M3 4YHcla JIUL, OJHOBPEMEHHO OCBaMBAIOIIUX
COOTBETCTBYIOILIYIO JUCHUIUIMHY (MOAYIb), MPOXOIAIIUX COOTBETCTBYIOIIYIO MPAKTHKY.

OOyuarommmcsi obecriedeH A0CTyn (YOAJICHHBIA TOCTYI), 6 MOM 4Yucie 6 cjiy4yae NPUMeHeHUs
INEKMPOHHO20 00yUeHUsA, OUCMAHUUOHHBLIX O00PA306AMENbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccCHOHaTBHBIM 0a3aM JaHHBIX W WH(POPMAIMOHHBIM CHPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercs B pabdoyux nOporpaMMax JIUCHMIUIMH (MOJyJei) W TOJUIeKUT OOHOBIEHHIO (IpH
HEOOXOIMMOCTH).

OOyuaromecss M3 4YKCiIa WHBAIMIAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
o0ecrieunBarOTCsl TMEYaTHBIMU W (WIM) D3JEKTPOHHBIMM OOpa3oBaTeIbHBIMU pecypcaMu B ¢opMmax,
aIaNTUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBSI.

st peann3aniui OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMBI TTOATOTOBKH OaKalTaBpPOB MCIHOJIB3YIOTCS
doHaBl yueOHOHM, yuyeOHO-METOIUYECKOM, HaydHOM, MEepHOAMYECKOW HAyYHO-TEXHHYECKOH IHMTepaTyphl
HNupopmannonno-o6udanoreynoro nentpa (MbL) PXTY um. JI.W. Menneneena u xadeap, y4acTBYIOLUX B
peanu3ay IporpamMMal.
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Nudopmannonno-o6ubnmoreunsii  nentp PXTY wum. . WM. MenzgeneeBa obecrieunBaer
UH(POPMALMOHHYIO HOJICPKKY peanu3anuu IIPOTrpaMMBbl, coaeicTByer HOJrOTOBKE
BBICOKOKBAJIM(UITUPOBAHHBIX  CIICIUATUCTOB, COBEPIIEHCTBOBAHUIO y4eOHOro Ipolecca, Hay4dHO-
UCCIIEIOBATEIbCKOW  paboOThl, CIOCOOCTBYET Ppa3BUTUIO NPO(ECCHOHANBHOM KyJIbTyphl Oyayluero
CIEIUAINCTA.

WBI] ynuBepcurera obecreynBacT OOYYArOMIMXCS OCHOBHOW y4eOHOW, y4eOHO-METOAMYECKOH u
HAy4HOI JuTepaTypoi, HEOOXOAUMON JUIsl pealll3allid U KauyeCTBEHHOIO OCBOEHHUS OOy4YarOUIMMHUCH 110
nporpamMMe OakanaBpuaTta 0o0pa3oBaTENbHOTO Mpollecca MO BCEM AWCHUIUIMHAM, mpaktukam u [UMA
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl MOATOTOBKU OaKaaaBpOB.

O6mmit 066em MHOTOOTpacieBoro ¢onmaa MBI cocrarmsier 1 716 243 k3.

®oHp yuyeOHOM M y4eOHO-METOAMYECKON JIMTepaTypbl YKOMILUICKTOBAH MEYaTHBIMU U3JAHUAMU W3
pacuera He MeHee 50 IK3eMIUIIPOB KaXKIAO0Tr0 M3 M3/1aHUH OCHOBHOW JIUTEPATYPHhI, IEPEUHCICHHON B PA00UYHNX
porpaMMax JUCLHMIUIMH (MOAyJel), IPaKkTUK, U HE MeHee 25 3K3eMIUIAPOB JONOIHUTEIBHON JIUTepaTyphl
Ha 100 oOy4aromuxcsi.

@DOoHA IONMOJHUTENBHON JMTEPAaTyphl BKIIOYAET MOMMMO Y4eOHOW JuTeparypbl OQUIHAIbHbIE,
CIpaBOYHO-OMOIHOTpaduUecKue, CreHaTU3NPOBAaHHbIE OTEYECTBEHHbIE U 3apyOeKHbIe MEPHOAMUECKUE U
UH(OPMALIMOHHBIE U3JaHHUS.

WubopManinoHHO-OMOIMOTEYHBIN TIEHTP 00ECIIEYNMBACT CAMOCTOSTEIBHYIO padoTy OOydJaromuXxcs B
YUTAJIbHBIX 3aJ1aX, MPEIOCTABIAS NIMPOKUNA BBIOOP JUTEPATyphl M0 aKTyaJbHbIM HAIIPABICHUSAM, a TaKKe
o0OecnieunBaeT JOCTYN K IpodeccuoHalbHbIM 0a3aM JaHHBIX, HHQOPMAIIMOHHBIM, CIPAaBOYHBIM U
HOUCKOBBIM CHCTEMaM.

Kaxnapiii oOydaromuiicss odecriedeH CBOOOIHBIM JOCTYIIOM M3 JFOOOW TOYKH, B KOTOPOH HMeEeTCs
nocTyn K cetu MHTepHeT, K 31eKTpoHHO-0ubaunorednoii cucreme (ObC) YHuBepcureTa, KoTopast COIepKUT
pa3nuyHble W3JAaHUS TI0 OCHOBHBIM HM3Y4YaeMbIM JWCHUIUIMHAM M CPOPMHPOBAHA IO COTJIACOBAHUIO C
paBoo0JIaAaTeNs MU y4eOHOM U yueOHO-METOMUECKOM JIUTepaTyphl.

Jns Oonee MOTHOTO M OMEPATUBHOTO CHPAaBOYHO-OMOIHMOTpaguuecKkoro M WHGOPMAIMOHHOTO
oOcnyxuBanus B b1 peannzoBana TeXHOJIOTUS 3JIEKTPOHHOMN 10CTaBKU JOKYMEHTOB.

JIeKTPOHHBbIE HHGOPMAIHOHHBbIE PeCypPChl, HCNOJIb3yeMble B Npolecce 00ydeHust

XapakTepucTuka
PexBu3uTh 1OTOBOpa (HOMEp, /aTa
. . oubnuoTeyHoro Gouma,
Ne | DnekTpoHHBIH 3aKJIIOUEHUsI, CPOK ACHCTBUS), CChUIKA HA
. JOCTYT K KOTOPOMY
n/m pecypc caiit OBC, cymma 10roBopa, KOJTUYECTBO
. PEIOCTABIISETCS
KITtouei
JIOTOBOPOM
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DNEeKTPOHHO- [IpuHamIEKHOCTH — CTOPOHHSS Komnexuun: «Xumus -
oubmuoreunas | PekBusutsl gorosopa — OO0 «M3narensctBo | u3a-Ba HOT, «Xumus»
cuctema (ObC) | «Jlanp» - m3a-Ba Jlaboparopust
«JIAHb» Horosop ot 26.09.2020 3HaHUH, «XUMHU -
Ne 33.03-P-3.1-2173/2020 u3n-sa «JIAHDB,
«XuMHus»-
Cymma norosopa — 747 661-28 KHUTY (Ka3auckuii
HALlMOHAIbHBIN
C 26.09.2020 o 25.09.2021 HCCIIEN0BATENbCKUI
TEXHOJOTHYECKHUI
Ccouika Ha caiit OBC — http://e.lanbook.com | yausepcurer),
«XuUMHUS» - U3/1-Ba
KomnyecTBo kirouen - 10CTyn s OUSMATIIUT», «c» -
3aperucTpupoBaHHbBIX Nojk3oBatene PXTY | uzn-sa «JIAHbDby,
¢ M0O0r0 KOMITBIOTEPA. «upopmarukarn-
Y naneHHslid JOCTYII ITOCIIE IIEPCOHAIBHOU HanumonanpHbrii
peructpanuu Ha caiite DbC. OTKpBITHIH
YHuBepcurer
«MHTYUTy,
«/HXEeHepHO-
TEXHUYECKUE HAYKH -
n3n-sa «JIAHBb»,
«Teopernyeckas
MEXaHUKay - U3]1-Ba
«JIAHb», DxonoMuKa 1
MEHEHKMEHT» - U3/1-Ba
JamxkoB u K., a Taxxe
OTJIETIbHBIC U3/IaHUS B
COOTBETCTBUH C
JloroBopom.
ONEKTPOHHO - ITpunaanexxnocts — coocTBenHas PXTY. ONEKTPOHHBIE BEPCUU
O6ubnuoreyHas y4eOHBIX ¥ HayYHBIX
cucrema WBIl | Ccpuika Ha caiit DBC — http://lib.muctr.ru/ W3JIaHUH aBTOPOB
PXTY um. PXTY no Bcem OOII.
HN.N.Mennenees | locryn misa nons3oBareneid PXTY ¢ moboro
a (Ha 6aze KOMIIbIOTEpA
AUBC
«HpOucy)
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Wudopmanmon | [IpuHaane:xHOCT CTOPOHHSIS. OneKTpoHHas
HO-cripaBouHasi | PexBu3urtsl koHTpakra — OO0 6ubnuoreka
cucrema «MHDOOPMITPOEKT-Lentp» HOPMAaTHBHO-
«TEXDKCIIEP TEXHUYECKUX U3JIaHUMN.
T» «Hopwmsl, Kontpakr ot 23.11.2020 Copepxut 6onee 40000
MpaBuia, Ne 84-118DA/2020 HaIMOHAILHBIX
CTaH1apThl crangaprtoB u ap. HT/]
Poccuny. Cymma norosopa — 887 600-04
C 01.01.2021 no 31.12.2021
Ccbuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomanuectBo ximroueit — 10 nmunensuit +
JIOKaJIbHBIN 1OCTYH ¢ KoMibroTepos UBILI.
DneKTpoHHas [IpunamIe:KHOCTH — CTOPOHHSAS B OB/] noctymnHbl
oubnmoreka PexBusutel norosopa — ®PI'bY PI'b 3JIEKTPOHHBIE BEPCUU
JUCCepTaIui Horosop ot 23.04.2021 JUCCepTaIui
(OB PT'B) Ne 33.03-P-2.0-23269/2021 Poccuiickoii
l'ocynapcrBenHou
Cymma norosopa — 398 840-00 OMOTMOTEKH:
¢ 1998 roma — o
C 23.04.2021 o 22.04.2022 CIELUAIIBHOCTSAM:
«OKOHOMUYECKUE
Ccpuika Ha cait DBC — http://diss.rsl.ru HAYKH»,
«¥Opunnueckue
Konnuecto kmroueit — 10 nmunensuit + HayKn»,
pacneuarka B MBLI. «IIegarornueckue
HayKu» U
«IIcuxonornueckue
HayKn»;
¢ 2004 roaa - mo BceM
CHELUATBbHOCTSIM,
KpOMe MEIUITUHBI 1
bapmanuu;
¢ 2007 roxa - mo BceM
CHELUATBbHOCTSIM,
BKJIIOYast pabOTHI 1O
MeAMIMHE U papMaruu.
b1l BUHUTHU IIpuHaIeKHOCTD — CTOPOHHSA Kpynneiimas B Poccun
PAH PexBusute norosopa- BUHUTU PAH 0a3 JaHHBIX II0

Horosop ot 20.04.2021
Ne 33.03-P-3.1-3273/2021

Cymma norosopa - 100 000-00
C 20.04.2021 o 19.04.2022

Ccpuika Ha caiT — http://www.viniti.ru/

KonmnuecTBo kirouel — JIOKIbHBIN JOCTYI
i nonb3oBareneit PXTY B UBL PXTY.

€CTECTBEHHBIM, TOUHBIM
U TEXHUYECKUM
HayKaM. Bxirouaer
marepuaisl P2K
(PedeparuBHoro
xypHaia) BUHUTU ¢
1981 r. O0muit 06veM
BbJ1 — 6omee 28 miH.
JIOKYMEHTOB
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Hay4no-
JNEKTPOHHAS
OoubamoTeka
«eLibrary.ru»

IIpuHaIeKHOCTD — CTOPOHHSA
PexBusutel norosopa —

OOO Hayynas amekTpoHHast OuOIMOTEKA,
Jorosop ot 21.12.2020

Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 no 31.12.2021

Ccouika Ha caiit — http://elibrary.ru

KosnuecTBo kiroueit — 1octyn st
nonb3oBareneit PXTY no IP-aapecam
HEOTrPaHUYEH.

Y naneHHslid JOCTYII ITOCIIE IIEPCOHAIBHOU

Hay4nas siekTpoHHas
oubnmoreka
eLIBRARY.RU —5t10
KpyIHEHIIUN
pOCCUMCKHI
nH(pOPMAIIMOHHO-
aQHAJIUTUYECKUI MopTas
B 00JIaCTH HAYKH,
TEXHOJIOTHH, METUIITHBI
u oOpa3oBaHus,
coJiepskauiuii pedeparnl
U TIOJIHBIE TEKCTHI OoJiee
29 MJIH HAy4YHBIX
cTareil 1 MyOIUKaIuii,
B TOM YHCIIe
AJIEKTPOHHBIE BEPCUH

peructpanuu Ha caiite HOb. 6omee 5600
POCCUMCKHX HAay4HO-
TEXHUUYECKUX
KYpPHAJIOB.
CrnpaBouHo- [IpuHaAIEKHOCTH — CTOPOHHSAS CrnipaBouHO-TIpaBOBast
MpaBoOBas Kontpaxr ot 15.12 2020 CUCTEMa 10
cucrema Ne 93-133DA/2020 3aKOHO/IATEILCTBY
«KoHcynbranT+ Poccuiickoii
» Cymma xontpakra 965 923-20 denepanuu.
C 01.01.2021 no 31.12.2021
Ccpuika Ha calfT — http://www.consultant.ru/
KonnuaectBo kimroueit — 50 monbp30BaTeNbCKUX
nuuensuit no IP-agpecam.
DNeKTPOHHO- [IpuHaIeKHOCTD — CTOPOHHSA OneKTpoHHas
onbanoreuHast «INEKTPOHHOE U3IATETHCTBO IOPANT» OnoOIMoTEKA BKIFOYAET
cucTema Horosop ot 16.03.2021 6omee 5000
M3JIaTeIhCTBA Ne 33.03-P-2.0-3196/2021 HAaMEHOBaHHH
«FOPAUT» y4EOHUKOB M y4eOHBIX

Cymma norosopa — 394 929-00
C 16.03.2021 o 15.03.2022

Ccpuika Ha caiit — https://biblio-online.ru/

KomnuecTBo kimrouen — 10CTymn s
3apEruCTPUPOBAHHBIX MoOJIb3oBarese PXTY
C JIIOOOTO KOMIIBIOTEPA.

Y naneHHslii JOCTYII ITOCIIE IEPCOHAIIBHOU
peructpanuu Ha caiite OBbC.

1moco0uii mo Bcem
OTpacysiM 3HaHUH JJIs
BCEX YPOBHEU
npogeccuoHaIBLHOTO
oOpazoBaHms

OT BEAYIIUX HAYYHBIX
LIKOJI C COOJII0/IEHHEM
TpeOOBaHMIT HOBBIX
®I'OCoB.
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9. DNEeKTPOHHO- [IpuHamIEKHOCTH — CTOPOHHSS KommiekT uznanui,
oubmuoreynas | OOO «IlonuTexpecype» BXOJAIIUX B Oa3y
cucTema Horosop ot 16.03.2021 TaHHBIX «DJIEKTPOHHAs
«Koncynprant | Ne 33.03-P-2.0-3196/2021 O6ubnanoreka
CTYyJICHTa» TexHuaeckoro BY3ay.

Cymma norosopa — 138 100-00

C 16.03.2021 no 15.03.2022

Ccpuika Ha caiiT —
http://www.studentlibrary.ru

KosuecTBo KIIFOUEN — TOCTYIT 151
3aperucTpUpPOBaHHBIX MoJib30oBarese PXTY
¢ I00OT0 KOMITBIOTEDPA.

Y naneHHslid JOCTYII ITOCIIE IIEPCOHAIBHOU
peructpauuu Ha caiite 9bC.

10. | Dnexrponno- [IpuHamIe:KHOCTH — CTOPOHHSS Komntekuus nznanuii
oubmoreunas | OOO «(3HAHUYM», y4eOHUKOB B y4eOHBIX
cucTema Horosop ot 06.04.2021 0COOUI 10 pa3InYHbIM
«NANIUM.C | Ne 5137 »6¢ /33.03-P-3.1-3274/2021 OTpacysM 3HAHUU IS
OM» BCEX YPOBHEU

Cymma norosopa — 30 000-00 po(hecCuOHaTBLHOTO
oOpazoBaHus.

C 06.04.2021 no 05.04.2022

Ccpuika Ha callT — https://znanium.com/

KonnuecTBo kiroueit - roctyn ais

3apEruCTPUPOBAHHBIX MoJIb3oBarene PXTY

C JIF0OOT0 KOMIIBIOTEPA.

11. | Uudopmarmon | IlpuHanIeKHOCT — CTOPOHHSASA Cucremaru3zanus,

HO- 00O «HayuHast anekTpoHHast OMOJINOTEKAY KOPPEKTHPOBKA
aHaJIMTUYeCKast npoduiieil yaeHbIx
cucTema Horosop ot 26.02.2021 PXTY u ynuepcurera
Science Index Ne S10-364/2021/ 33.03-J1-3.1-3184/2021 B 1IeJIOM. AHau3
MyOJIMKAITMOHHOM
Cymma norosopa — 108 000-00 aKTUBHOCTH
COTPY/ZHUKOB
C 17.03.2021 no 19.03.2022 YHHUBEPCHTETA.

Ccpuika Ha caiit — http://elibrary.ru

KonnuecTBo Kitouel — JIOKATbHBIN JOCTYI
qutst cotpynHaukoB UBILL.

BCCHJ'IaTHBIe apXI/IBHLIe KOJIJICKIIUU, HpI/I06peTeHHLIe MI/IHOGpHaYKI/I JJIsL By30B.
Apxus UznarensctBa American Association for the Advancement of Science.Ilaketr «Science

Classicy» 1880-1996

Apxus Uznarenscta Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus m3narensctBa Uacturyra dusuku (Bemukoopuranus). [aker «Historical Archive 1874-

1999y ¢ 11epBOro BHIMYCKA KAXA0r0 xxypHana no 1999, 1874-1999

Apxus uznarenscrsa Nature Publishing Group. [Taker «Naturey ¢ 11epBOro BBIITYCKA HEPBOrO

gomepa no 2010, 1869-2010
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Apxus n3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BheIyCKa
Kaxx1oro sxypHaia mo 1995, 1849-1995

Apxus n3narenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belnycka
Kaxxaoro xypHaia mo 1998, 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ IepBOro BhIITYCKa Ka)JIOr0
xypHayia o 1996, 1798-1997

ApxuB n3narenscra Cambridge University Press. IMTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 1epBOro BbIIycKa Kaxoro xypHaia mo 2011, 1827-2011

Apxus xypHanoB Koposeckoro xummuueckoro obuiectsa(RSC). 1841-2007

ApPXHB KOJUICKIIMH KYPHAIOB AMEPHKAHCKOTO reodusndeckoro corsa (AGU), npepocTaBiseMblit
m3pnatenscTBoM Wiley Subscription Services, Inc. 1896-1996

Bbecrinarnble odunnanpHbIe OTKPBITHIE pecypchl HTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunseT 6osee 10000 HaydHBIX )KYPHAJIOB MO PAa3JIMYHBIM OTPACIISIM 3HAaHUH (OKOJIO 2
MUJUTMOHOB cTated) uzl34 crtpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemnieno 6osee 3000 KHUT IO pa3IMYHBIM OTPACIISIM 3HAHUM, ITPEAOCTaBICHHBIX 122
HAyYHBIMU U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannpix Birovaet 6osiee 300 perieH3UpyeMbIX KYpPHAIOB 110 OMOMEAUITUHE, MEIUIIMHE U
€CTECTBCHHBIM HaykaM. Bce cTaThu, pa3MelieHHbIe B 0a3e, HaXOATCS B CBOOOIHOM JIOCTYIIE.

4. DnekTpoHHbIN pecypc arXiv https://arxiv.org/

KpynHeiimmm GecriyiaTHbIA apXuB 3JIEKTPOHHBIX HAYYHBIX ITYOJIUKAIMHA 10 pa3aenaM QU3HKH,
MaTeMaTUKH, UHPOPMATUKHU, MEXaHUKHU, ACTPOHOMHUH 1 Ouosoruu. Mimeercs moapoOHbIi TeMaTHUYECKHA
KaTaJIOT U BO3MOKHOCTh TTOMCKA CTAaTe! 10 MHOKECTBY KPUTEPHEB.

5. Koumnekuus xxypuaios MDPI AG http://www.mdpi.com/

MHoroaucuUIUIMHAPHBINA UPPOBOIT U31aTEIBCKUIN pecypc, sBiseTcs miatGopmon s
peleH3UPYEMBIX HAYUHBIX )KYPHAJIOB OTKPHITOTO Aoctyna, nnatomuxcsi MDPI AG (bazens, llBeitapust).
W3narenscTBo Bhimyckaet 6osee 120 pa3HOOOpa3HBIX 3JEKTPOHHBIX )KYPHAJIOB, HAXOIAIINXCSA B OTKPBHITOM
JOCTYTIE.

6. U3znarenscTBO ¢ OTKpHITHIM qocTyrnom InTech http://www.intechopen.com/

[TepBoe u kpymHeiiliee B MUpe U3AATETBCTBO, MyOIUKYIOIIEe KHUTH B OTKPHITOM JOCTYIIE, OKOJIO
2500 Hayunbix m3ganuid. OCHOBHAS TeMaTHYeCKasi HAIPABICHHOCTH - (PU3MUYECKUE U TEXHUICCKUE HAYKH,
TEXHOJIOTHH, METUIIMTHCKUE HAYKU, HAYKHU O KU3HU.

7. baza mannbix xumuueckux coeamHenuit ChemSpider http://www.chemspider.com/

ChemSpider — 3to GecruiaTHas XumMu4eckas 0a3a JaHHBIX, TPETOCTABIISIONIAS OBICTPBIN TOCTYI K
Oosee yem 28 MUJUTMOHAM CTPYKTYp, CBOWCTB U COOTBETCTBEHHON MH(popMaluu. Pecypc npuHaanexur
Koponesckomy xumudeckomy obectBy Benukoopuranuu (Royal Society of Chemistry).

8. Komneknus xypuano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnekmus >KypHajioB, B KOTOPBIX IYOJUKYIOTCS OTYETHI O HOBBIX MCCJICIOBAHUSAX B
00JacT eCTECTBEHHBIX HaYK U MEIULIMHBI. Bce xKypHanbl pa3MenieHsl B cBoOojHOM noctyme (Open
ACCeSS), Bce CTaThi MPOXOJIAT CTPOrOe HAyYHOE PElleH3NPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo o marentam u ToBapHbiM 3HakaM CIIIA — USPTO — npenocTasisier cBOOOIHBIN
JOCTYN K aMepUKAHCKUM TaTeHTaM, onmyonukoBaHHbIM ¢ 1976 r. I1o HacTosIiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (T10O MaTeHTHBIE 3assBKK) Oosiee 50 HAIIMOHATBHBIX U HECKOJIBKUX MEKTyHAPOIHBIX
MaTEHTHBIX OI0pPO, B TOM umnciie mociHbie TeKeThl mateHToB CIIA, Poccun, @panmnuu, SAnoruu u p.

11. ®denepanbHbII WHCTUTYT MIPOMBIIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

HNudopmannonnsie pecypest @UIC cBoGoHOTO HOCTYHA:

- OnekTponHble Orometenu. M3o0perenus. [lone3nbie Mmoaen.

- OTKpBITBIE peecTphl POCCUNCKUX U300PETEHUH U 3asIBOK HAa N300peTeHusI.

- Pedeparbl poccuiickux maTeHTHBIX JOKyMeHTOB 3a 1994-2016 rr.
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- HOJIHBIG TCKCTBI pOCCHﬁCKHX IIAaTCHTHBLIX Z[OKyMeHTOB N3 ITOCIICAHET O Oq)I/II_[I/IaHI:HOFO
OrOJUIETEHS.

6.3 TpeGoBaHus K KaJpoBbIM ycjoBuaM peaausanuu OOII 6akanaBpuara

Peanmuzanus OOII 6akanaBpuaTta obecreunBaeTCs NeIarorniecKuMi pabOTHIKAMHU YHHBEPCUTETA, a
TaKKe JINIaMu, TpuBJiekaeMbiMu K peanm3aru OOIl 6akanaBpruata Ha HHBIX YCIOBHSX.

Kpanmuukanusi menarorudeckux pabOTHHKOB YHUBEPCHTETa COOTBETCTBYET KBATH(DHKAITMOHHBIM
TpeOOBaHUSIM, YKa3aHHBIM B KBATH(PUKAMOHHBIX CIIPABOYHHUKAX U (UJIH) MpodecCHOHANbHBIX CTaHIapTax.

He menee 60 npouenmoe (miam apyroii mnpomeHT u3 cooTBercrBywomero ®roC BO)
YHUCIIEHHOCTH TMEeJarorndeckux pabOTHUKOB YHUBEpcHUTETa, YydacTByromux B peanuzauuu OOII
OakanmaBpuaTa, W JIMI, TpPUBJIEKaeMbIX YyHuUBepcuTeToM K peanu3anuu OOIl OakanmaBpuaTa Ha HMHBIX
yCIOBUAX (MCXOIs M3 KOJIMYECTBA 3aMELIAEMbIX CTABOK, IPUBEJCHHOTO K LEIOYUCIECHHBIM 3HAUYEHUSM),
BEAYyT HAy4YHYIO, Y4eOHO-METOAWYECKYI0 M (MJIM) MPAaKTUYECKYl0 paboTy, COOTBETCTBYIOIIYIO MpOQuiro
penoaaBaeMoi JUCUUILIIMHBI (MOTYJIS).

He menee 5 npoyenmos (unu apyroi npoueHt u3 coorsercryouero ®I'OC BO) uucieHnoctu
MEeJaroru4ecKux pabOTHUKOB YHHMBEPCHUTETa, ydacTByoommx B peanmzanuu OOIl GakanmaBpuara, W JIHIL,
npuBJIeKaeMbIX yHuUBepcuTeToM K peanuszanuu OOIl OakanaBpuata Ha HMHBIX YCIOBHSX (MCXOId U3
KOJIMYECTBA 3aMELIAEMbIX CTaBOK, IIPUBEIEHHOTO K  IIEJIOUYUCICHHBIM 3HAYEHUSIM),  SIBIISIFOTCS
PYKOBOAMTENSIMU U (WJIK) paOOTHUKAMU UHBIX OpraHU3allui, OCYIIECTBISIOMIUMU TPYIOBYIO JIEATEIbHOCTh
B IIpodecCHOHATBHOM cepe, COOTBETCTBYIOMIEH MPO(PECCHOHANBHOMN NESTETBHOCTH, K KOTOPOH TOTOBSITCS
BBIMMYCKHUKH (MMEIOT CTa)X padoThl B JaHHOU MpoecCHoHanbHOU chepe He MeHee 3 JIeT).

He menee 60 npouenmoe (mam npyroii mnpoueHT u3 coorBercrBywiero ®rocC BO)
YHCICHHOCTH TEeNarorndeckux pabOTHUKOB YHUBEPCUTETAa W JIMI, INPHUBIEKAEMBIX K 00pa30BaTeIbHOU
NESATENIbHOCTH YHHMBEPCUTETAa Ha UHBIX YCJIOBHUAX (MCXOIs M3 KOJIMYECTBA 3aMELIAEMbIX CTaBOK,
IPUBEIEHHOTO K LIEJIOYUCIIEHHBIM 3HAUEHUSIM), UMEIOT YYEHYIO CTEIEHb (B TOM 4YHCIE YUYEHYIO CTENEHb,
MOJIyYEHHYI0 B MHOCTPAHHOM TOCYAapCcTBE W Mpu3HaBaemylo B Poccuiickoit denepanun) u (Uiau) yuyeHoe
3BaHME (B TOM 4YHUCJIE Y4YEHOE 3BaHME, MOJYYEHHOE B MHOCTPAHHOM TOCYAAapCTBE M IpPU3HABAEMOE B
Poccuiickoit denepanun).

6.4 TpebdoBanus k puHaHCOBBIM ycaoBuaM peanusanun OOII 0akanaspuara

®unancoBoe obecrneuenue peanuzanuu OOIl GakanaBpuara OCYyIIECTBIsSETCS B 00beME HE HUXKE
3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHHE TOCYJapCTBEHHBIX YCIyr MO peaju3aluu
o0pa3oBaTeNbHBIX IpOrpaMM BbICIIEro 0Opa3oBaHUsi — MporpaMMm OakandaBpuata M 3HAYEHUH
KOPPEKTUPYIOIUX KO3(PQUIMEHTOB K 0a30BbIM HOpPMaTHBaM 3aTpaT, OIpeaensieMblx MUHUCTEPCTBOM
HayKu U BbIciiero oOpasosanus Poccuiickoit deneparum.

6.5 TpeGoBaHus K NPUMEHsIeMbIM MeXaHNU3MaM OLIEHKH Ka4yecTBAa 00pa30BaTe/IbHOM /1esiTeIbHOCTH U
noaAroroBky odyvarmuxcsa no OOII 6akanaspuara

KadectBo o0Opa3zoBartenbHON JeATEIBPHOCTH W TMOATOTOBKHM oOywaromuxcs OOIl OGakamaBpuara
OTIpeNieNIIeTCsl B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaK)Ke CHUCTEMbl BHEIIHEH OIEHKH, B KOTODPOii
YHHMBEPCUTET IPUHUMAET y4acTHe Ha JOOPOBOJILHOM OCHOBE.

B nemsax cosepmenctBoBanus OOIl GakanmaBpuata Npu NPOBEACHUM PETYISPHOM BHYTpEHHEH
OILICHKH KadecTBa 00pa30oBaTENIbHOM AESITeNbHOCTH W MOAroToBKH oOydaromuxcs nmo OOII 6akanaBpuata
npuBieKaeT paboronareneil m (win) UX OOBEIMHEHMS, MHBIX FOPUAMYECKUX M (WIM) (U3NYECKUX JIHII,
BKJIIOYas InneJarortdyceCKkux pa60THI/IKOB YHUBCPCUTETA.

B pamkax BHyTpeHHEH CHCTEMBI OIICHKM KadecTBa oOpazoBarenbHON aedrenbHocTd mo OOII
OakanaBpuaTa OOy4arOLIUMCS TPEIOCTaBISAETCS BO3MOXKHOCTh OLIGHHBAHUS YCIIOBUHM, COJEpKaHuS,
OpraHu3allMi M KauecTBa 0Opa3oBaTENbHOTO Ipoliecca B IEIOM U OTIENbHBIX JUCHUIUIMH (Moaynel) u
NPAKTHK.

BHeminsas oneHka kauecTBa 00pa30BaTeNIbHON JIEATEIFHOCTH MO Mporpamme OakajgaBpuaTa B paMKax
IpOIEeTypbl TOCYIapCTBEHHON aKKPEAUTAI[MH OCYIIECTBIISIETCS C LENbI0 MOATBEP)KICHUS COOTBETCTBUS
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00pa3oBaTeNbHON ACATEIBHOCTH 10 porpamme OakanaBpuara TpedoBanusm OI'OC BO.

BremrHsis onieHKa KauecTBa 00pa3oBaTENbHON JEATEILHOCTH M MOATOTOBKU oOyuatontuxcs mo OOIT
OakanmaBpuaTa MOXKET OCYIIECTBIATBCA B paMKax Mpo(hecCHOHaIbHO-00IIECTBEHHON aKKpeAUTaI|H,
IPOBOIUMON paboTOAaTEeNAIMHU, UX OOBEAMHEHUSIMH, @ TAKXKE YIMOJHOMOYEHHBIMH UMHU OpPTraHU3AIUSIMHU, B
TOM YMCJI€ MHOCTPAHHBIMU OpraHU3alMsIMU, JUO0 aBTOPU30BAHHBIMU HALlMOHAJIBHBIMU MTPO(ECCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLMAMU, BXOJAIIMMHU B MEXIYHAPOJIHBIE CTPYKTYpPbI, C LEJIbI0 IPU3HAHUSA
KayecTBa M YPOBHSA IOJArOTOBKHM BBITYCKHHUKOB OTBEYAIOUIMMHU TPeOOBaHUAM MPO(ecCHOHATbHBIX
CTaHJapTOB (IpU Hamuuyuu) U (WIu) TpeOOBaHMAM pPBHIHKA TPyla K CIEHUATUCTaM COOTBETCTBYIOIEIO
npodus.
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7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH KAYECTBA
OCBOEHMUSA OBYYAIOINUMUCH ITPOI'PAMMbBI BAKAJTIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wnanpaienuto mnoxaroroBku 18.03.01 Xumuueckas
TeXHOJIOTHsSI OIleHKa KadecTBa ocBoeHHs oOydatommmucs OOIl OakanmaBpuata BKIFOYAST TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHYIO arrectanuio u ' MA oOyuarommxcs.

HopmatuBHO-MeTOMUECKOEe O0ECIICUeHHE TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOYHOM
arrectanuu U [ MA obyuaromuxcs mo OOII GakanaBpuata ocymectsisieTcst B coorBerctBun ¢ ®I'OC BO
3++ 1 JIOKaTbHBIMA HOPMATUBHBIMU aKTaMH YHHBEPCHTETA.

Texywuii KOHMPOIb, NPOMENUCYMOYHASA AMMECMAYUs U AMMECMAYUOHHbIE UCHbIMAHUA UMO20601
(cocyoapcmeennoii umoeogoti) ammecmayuu eeinycknukos OOII baxanaspuama

Texkymmii KOHTPOJb W TPOMEXKYTOUYHAsl aTTECTAlMsl MO BCEM BHJIAM Y4eOHOW JesATeTbHOCTH
00y4aroIuXcsl OCYLIECTBISETCS B COOTBETCTBUU ¢ TpeOoBaHusMH IlojoxkeHus o peHTHHIOBOM cuUCTEMe
OIICHKHM KadecTBa y4yeOHoOUM pabotel cTyneHToB B PXTY wum. [I.W. MenzaeneeBa, NpUHITOrO pEHICHUEM
VYuenoro cosera PXTY um. [I.U. MengeneeBa ot 26.02.2020, npotokos Ne 8, BBEICHHOTO B JCHCTBUE
npukazoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Tekymuii KOHTpOJb YCHEBAaEMOCTH OOYy4aroIIMXCsi 00eCreuynBaeT OLEHKY YpPOBHS OCBOEHUS
JMICIIUATUTAH, TIPOXOX/ICHUS MPAKTHK, BMoaHeHus: BKP u mpoBoauTest mpenogaBareneM Ha JII0OOM U3 BUIOB
y4EOHBIX 3aHATHNA. O0A3amenbHOll cOCMAasnaouieil meKyu|e2o KOHmpOoA yCneeaemoCcmu A6Aenca yuem
npenooasameniamu nocewyaemocmu yu4eOnvix 3anamuit ooyuarowyumuca. Ilo pesynbraTaM TeKylIero
KOHTPOJISI YCIIEBAa€MOCTH TPU pa3za B CEMECTp s BCEX KypCOB IO BCEM JUCIUILUIMHAM MPOBOAMTCS
aTTecTanus o0OyJaromuxcsl.

[TpomexyTouHas aTTecTalys MNPOBOAUTCSA B (pOpME HK3aMEHOB, 3aYETOB C OLICHKOW U 3a4eTOB IJIs
BCEX KypCOB IO JUCLUUIUIMHAM M INPAKTUKaM, MPEAYCMOTPEHHBIM y4eOHBIM IUIaHOM. Pe3ynbTaThl chauu
3a4ETOB OLICHUBAIOTCS HA «3aYTEHO», «HE 3aUTEHO»; 3aYETOB C OLIEHKOH M HK3aMEHOB — HA «OTIMYHOM,
«XOpOILIO», «yI0BIECTBOPUTEIBHO», «HEYI0BIETBOPUTEILHON.

[Tpu ocBoenun Hacrosmei OOl 6akanaBpuaTa n3ydeHHe YaCTH JAUCIUILIAH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCHl, IPU YCIOBHMH, YTO B peE3yJbTaTe€ OCBOCHMS OHJIAHH-Kypca (DOpPMHUPYIOTCS Te Ke
KOMIETEHIIMH (4acTH KOMIIETEHIMI), 4TO U B paMKaX yKa3aHHBIX JTUCHUIUIMH. OHIAHH-KypC AOKEH ObITh
BBIOpaH U peaan30BaH B COOTBETCTBHHM C [lonoxkeHuem o 3aueTe pe3yabTaToOB OCBOEHHS OTKPBITHIX OHJIANH-
KypCOB, peanu3zyeMbIx oOpa3oBaTelbHbIMH opranuzauusmu, B PXTY um. J[.UM. MenneneeBa, npuHATOrO
pemiennemM YueHnoro cosera PXTY um. JI.U. Menaeneea ot 27.03.2020, npoTtokosn Ne 9, BBEIE€HHOTO B
neiicrue npukazom pextopa PXTY um. J[.U. MenaeneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymiecTBiasieTcss B COOTBETCTBMM ¢ TpeOoBaHMsAMM [loyiojkeHUsT O TOpsiiKe MPOBEACHUS
roCy/IapCTBEHHOW HUTOrOBOM aTTecTaluu 10 00pa3oBaTelbHBIM MpOrpaMmaM BbICIIETO O0pa3oBaHUS —
nporpaMMam OakajnaBpuaTta, MporpamMmmaM cHenuaiurera, nporpammaM maructparypel B PXTY um. J[.U.
MenpeneeBa, nmpuHITOrO pemreHneM Ydenoro coBeta PXTY wum. JI.M. Mengeneea ot 30.10.2019,
npotokos Ne 3, BBeieHHOro B AeiicTBue npuka3zom pekropa PXTVY um. /.M. Menneneesa ot 14.11.2019 Ne
646A; IlonoxxeHus 0 BBINIYCKHOM KBaIM(PUKAIIMOHHON pabote 11l oOydaromuxcst mo 00pa3oBaTeIbHbIM
nporpaMMaM  BbICIIEro oOpa3oBaHUsT — mporpaMMmaM OakajaBpuara, IporpamMmaM —CIELUANINUTETa,
nporpammaM maructpatypsl B PXTY um. /I.1. MenneneeBa, npuHATOro penieHueM YueHoro coera PXTY
uM. J[.1. Menneneesa ot 30.10.2019, nmporokosn Ne 3, BBeneHHOro B AelicTBHe npuka3oM pekropa PXTVY
um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcst oOydaroniyecs, He UMEIOIUE aKaJeMHUYECKONW 3aJ0JDKEHHOCTH U B TOJHOM
o0beme BeIoMHUBIIME y4eOHBIH TuiaH mo OOII OakanaBpmata B coorBerctBuu ¢ ®I'OC BO 3++ mo
HanpasyeHuto noaroroBku 18.03.01 Xumuueckass texnoJiorusi. [ nposenenuss [MMA B yHuBepcurere
eXeronHo (GOpMUPYIOTCS TOCyAapCTBEHHBbIE Sk3aMeHalMoHHble Komuccun (I'DK) u anemnsuuoHHbIE
komuccuu. Templ BKP oTpakatoT akTyanbHble MpoOIeMbl, CBSI3aHHbIE C HANPABICHUEM MOJTOTOBKU
18.03.01 Xumuueckass TeXHOJOTHsl. YHUBEPCUTET YTBEP)KAACeT TIEPEUCHb TEM  BBITYCKHBIX
KBAJTM(PHUKAIMOHHBIX paloT, MpelaraeéMblx oO0ydaroImuMmces (Jajee — mepedyeHb TeM), U JOBOJIUT €ro o
CBEJICHUSI OOYYaIOIIMXCs HE TMO3/Hee 4YeM 3a 6 MecsreB M0 AaThl Havaja TOCYJapCTBEHHONW HTOTOBOU
aTTECTALlUN.

Tema BKP mepcoHanmbHO i KaXJA0ro OOYYaromierocs yTBEP)KIAETCs MPHUKAa30M IMPOpEKTopa o
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YHHUBEPCUTETY Tepe]] HaualoM BBIOJHEHHS BBITYCKHOW KBaNM(UKAMOHHONW paboThl. JJaHHBIM IpUKa30M
yTBepkaaercs takke pykoBoautenb BKP. Ilepen nauanom Beimonaenuss BKP oOywaronuiics coBMeCTHO ¢
PYKOBOJIUTENEM  COCTaBISeT  WHAWBUIAYAIbHBIM  IUIAaH  MOATOTOBKM M BbhimosHeHus  BKP,
IpelyCMAaTPUBAIOLINI  OYEpPEHOCTh W CPOKH BBIIIOJHEHHUS OTAEIbHBIX YacTed paborel. TekcT
nosicaurenbHoi 3anucku BKP mposepsercs Ha Hamuuue HenmpaBOMEPHBIX 3auMCTBOBaHUU. IIpoBepka
OCYIIECTBIISIETCS B COOTBeTCTBUM C llojokeHHMEM O MOpsAKe MPOBEPKH BBIMTYCKHBIX KBaTH(UKAUOHHBIX
paboT M HAay4HBIX JOKJIAJ0B 00 OCHOBHBIX pe3yibTaTax MOJArOTOBJICHHBIX HAyYHO-KBAJTU(UKAIIMOHHBIX
pabot (muccepranuii) Ha 00bEM 3aMMCTBOBAHUSI M UX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEUHON cHUCTEME
PXTY wnm. JI.M. Menneneea, npuHATeIM peuieHueM YdeHoro cosera PXTY um. .M. Mengaeneesa
oT 30.10.2019, nporokon Ne 3, BBeieHHBIM B JeiicTBue npuka3zom pekrtopa PXTY um. I.1. MenneneeBa ot
14.11.2019 Ne 646A.

3amurta BKP npoBogutcs Ha oTkpbIThiX 3acenanusx ['OK ¢ ygactuem He MeHee IBYX Tperei ee
cocraBa. ['papuk 3ammrel BKP cocraBnsercs mo coryiacoBaHuio ¢ OOyYarOIIMMUCA U JIOBOJUTCS 10
cBeleHUs o0ydJaromuxcs He no3nHee, yeM 3a 30 guel 10 Hadana padotel 'OK. Pesynbrarer pabotsr 'K
ONPECISAIOTCA OLICHKAMH «OTJIMYHO», «XOPOILO0», «YIOBICTBOPUTEIIbHO», «HEYIOBICTBOPUTEIBLHO» U
OOBSIBIIAIOTCA B TOT K€ JI€Hb MOciie O(QOpPMIICHHS B YCTaHOBJIIEHHOM MOpSAKE IMPOTOKOJOB 3aceAaHuit
komuccuii. [To okonyanuu pabotsl npenceaarens 'K coctasmnsier oTyeT o mpoaenaHHon padoTe.

Jlns oOyyaromuxcst U3 4ucia UHBAJIUAOB U JIUI] C OFPaHUYEHHBIMU BO3MOXHOCTAMU 370poBbs [TA
MPOBOAUTCS C YYETOM OCOOCHHOCTEH MX MCUXO(PU3UYECKOTO Pa3BUTHUS, HHANBUAYAIBHBIX BO3MOKHOCTEH H
COCTOSIHUS 37J0POBbSI.

8 PABOYHME INPOI'PAMMBI JUCHUIIJIUH, TPAKTUK U THA
PaGouue mporpamMmbl AUCHHTLTHH, TPakTUK U [ NA:

WNHocTpaHHBIH SA3bIK
Hcropus (Mctopus Poccun, BceoOiias uctopusi)
IIpaBoBEICHME
dunocodus
OCHOBBI 5KOHOMHKH U YIIPaBJIEHUS IPOU3BOJCTBOM
ConuanbHO-TICUXO0JIOTHYECKUE OCHOBBI Pa3BUTHS TUYHOCTH
OO6mas 1 HeopraHudeckass XUMHUs
Oprannueckasi XUMust
AHanmuTUYecKast XUMHs
. duznyeckas XuMHus
. Konnongnas xumus
. MaremaTtuka
. Ousuka
. BBenenue B nHGOpMaIIMOHHBIE TEXHOJIOTUN
. IIpoGeMbl ycTOWYMBOTO pa3BUTHS
. be3omacHOCTh KU3HENEATEIBHOCTH
. UmxeHnepHast ¥ KOMIbIOTepHas rpaduka
. IlpuknagHas MexaHuKa
. IIpouiecchl u anmapaTbl XUMUYECKON TEXHOJIOTUN
. Obmas XuMHUYeCKask TEXHOJIOTHS
. Cucrembl ynpaBlIeHUs] XUMUKO-TEXHOJIOTMYECKUMU MTPOLIECCAMU
. MonenupoBaHue XUMHKO-TEXHOJIOTMYECKUX MPOLIECCOB
. duznyeckas KyabTypa U CIiopT
. DNeKTUBHBIC JUCIHUILTUHBI IO (PU3UIECKON KYIbType U CIIOPTY
. JJaGopaTopHBIil MPAKTHKYM 1O OPTaHUYECKOW XUMUHU
. UHCTpyMeHTanbHBIE METO/BI (PU3HKO-XMMHYECKOTO aHaIN3a B TEXHOJOTHH IJIEKTPOXUMUIECKUX
IIPOU3BOJICTB
. MaTepuasioBeieHrE 1 3aIIATa OT KOPPO3UU
. IIpoekTupoBaHue MPOLECCOB U aNIMAaPaTOB XMMUYECKON TEXHOJIOTUN

CoNoakrwNE
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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.

Teopernueckas dIEKTPOXUMUS

OCHOBBI 2JIEKTPOXUMHUYECKON TEXHOJIOTHH (3JIEKTPOCUHTE3 U ralbBaHOTEXHHUKA)
PecypcocOepesxenune 1 skojgoruueckast 0e30macHOCTh JIEKTPOXUMUUYECKUX MPOU3BOICTB
OCHOBBI KBAHTOBOW XUMUH

Mertoabl ucciae10BaHus B TEXHOJIOTHH JIEKTPOXUMHUYECKUX MPOIECCOB

Mertoab!l 31EKTPOXUMHUUYECKUX UCCIIEA0BAHUI

Koppo3zus u 3ammra metajiioB

CoBpeMeHHbIE METO/Ibl KOPPO3UOHHBIX UCIIBITAHUI

DNEKTPOXUMHUYECKAsE TEXHOJIOTHS YUCTHIX METAJIOB

OCHOBBI THAPOIIEKTPOMETAILTYPIHUECKON TEXHOIOTUU

OCHOBBI TEXHOJIOTUU KOHBEPCHUOHHBIX TOKPBITUIMA

Hemeramnnueckue 3aliUTHBIE TOKPBITUSA

O6opynoBaHue IS SICKTPOXUMHUYECKUX TEXHOTOTHIA

O6opynoBanue s mpousBojcTa XUT

OYHKIIMOHATBHBIC TAIbBAHUYECKUE MTOKPBITHS U TAJIbBAHOIIACTHKA

HoBble KOHCTPYKIIMOHHBIE MAaTEPHUAJIBI B FaJIbBAHOTEXHUKE

[IpakTUKyM MO 3JIEKTPOXUMHUECKUM TIpOLIeccaM

Hayunbie ucciaegoBanusi B TEXHOJOTUU MIEKTPOXUMUYECKUX TTPOU3BOJICTB

VYyeOHasi MpakTHKa: O3HAKOMUTEIbHAS MPAKTUKA

[IpousBoacTBEHHAS TPAKTHUKA: TEXHOJIOTHYECKas (IPOEKTHO-TEXHOJIOTUYECKas ) MPaKTHKa
[IpousBoicTBEHHAs MPAKTUKA: HAyYHO-HUCCIIeI0BaTeNbCcKas paboTa
[IpouzBoacTBEHHAS IPAKTUKA: TTPEAIUTIIIOMHAS PAKTHKA

[ToaroroBka k mpoiieaype 3alUThl U 3alUTa BHITYCKHOW KBaU(UKAIIMOHHONU paboTh
[lepeBoa HayYHO-TEXHUYECKOH JIUTEPATYPhI

['paxxnanckast 3an1uTa B Upe3BbIYaHHBIX CUTYALUSAX

Bxomsammx B OOIl mo Hampasienuto moarotoBkun «18.03.01 Xumuueckasi Te€XHOJIOTHS», MPOPHIH
«TexHOJIOTHS YIEKTPOXUMHYECKHX MPOU3BOICTBY, BHIMIOJTHCHBI B BUAC OTACIBHBIX JOKYMEHTOB,
SBIAIONINXCI HEOTHheMIeMOH YacTbio manHou OOII.

9 ®OH/JIbl OHEHOYHBIX CPEACTB IUIs1 HPOBEJAEHUA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOUYHOU ATTECTALHNU U I'MA OBYYAIOIIIUXCSA OOII

BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno nHanpaBienuto mnoxarotoBku 18.03.01 Xumuueckas

TEXHOJIOTUS ISl aTTeCTallMi OOYYaIoIUXCsl HA COOTBETCTBHE UX MEPCOHANBHBIX JOCTHKEHHUI MO3TAITHBIM
tpeboBanusim OOIl OGakanaBpuata pazpaboransl ®OC 1o KaxaoW AWCHUIUIMHE, mpakTtuke, [HA,
BKJIIOUAIOIIUE TUITOBHIE 331aHUsI, KOHTPOJIbHBIE PabOTHI, TECTHI, BOIIPOCHI K 3aU€TaM U IK3aMEHaM, CPeCTBa
U METOIBI OIICHKH, TO3BOJISIONIME OIICHUTh 3HAHWS, YMCHHS, HAaBBIKH W YPOBEHb NPHOOPETEHHBIX
KOMIIETECHIIU M.

®OC mno aucuuniauHam, npaktukam, [MA paspabateiBatoTcsi B cootBercTBUM ¢ [lopsiikom

pa3paboTKK W YTBEpKIEHUs 00pa3oBaTENbHBIX MPOrpaMM, YTBEP)KIECHHBIM pPEIICHHEM YUYEeHOTO COBETa
PXTY um. JI.1. Menneneesa ot 25.06.2020, npotokon Ne 12, BBeI€HHBIM B JEHCTBUE MPUKA30M PEKTOpPA
PXTY um. JI.N. Menneneera ot 29.06.2020 Ne 48-O/1.
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®OC mno mucuuruinHaMm, npaktukam u I'MA (mepeueHs nucturing, npaktuk u [MMA u3 yueOHoro

nJiaHa):

wCoNooar~wNE
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47,
48.
49,
50.

WMHOCTpaHHBIN S3bIK

Ucropus (Uctopus Poccuu, BceoOIias uctopus)
[IpaBoBeneHue

®dunocodus

OCHOBBI ’KOHOMUKH U YIIPABJICHUS POU3BOJICTBOM
ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS INYHOCTH
OO61as u HeopraHuyeckas XMMHUsI

Opranuueckasi XUMUs

AHanuTHueckas XuMus

. Ouznueckas XuMus

. Konmnounnnasa xumus

. Maremaruka

. Ousznka

. BBennenne B mH(GOpMaAIMOHHBIE TEXHOJIOTUI

. [IpoGieMbI yCTOWYMBOTO pa3BUTHS

. be3onacHOCTb JKU3HEAEATENBHOCTH

. UmxeHepHast 1 KOMIbIOTepHAas Tpaduka

. [Ipukiiagnas MexaHuka

. [Iponieccel n annapaTsl XUMUYECKON TEXHOJIOTUH

. O61mas xuMuueckas TeXHOIOTHS

. CucTtembl yrpaBieHUs XUMUKO-TEXHOJIOTUYECKUMH MPOIECCaMU
. MogenupoBaHrne XMMUKO-TEXHOJIOTUYECKUX TIPOLIECCOB

. duznueckas KyJlbTypa U CHOPT

. DNEKTUBHBIE TUCIUIUIUHBI 110 (UZNYECKON KYIbTYPE U CIIOPTY

. JJabopaTopHbIi TPAKTUKYM IO OPTAHUYECKON XUMUU

. UHCcTpyMeHTanbHbIe METOIbI (PU3UKO-XMMHUYECKOTO aHAJIN3a B TEXHOJIOTUU YJIEKTPOXUMHYECKUX

IIPOU3BOJICTB
MarepuanoBeeHue U 3aluTa OT KOPPO3UH

[TpoexTrpoBaHKE MPOLECCOB U alapaTOB XUMUYECKON TEXHOJIOTUU

Teopetnueckas IEKTPOXUMHUS

OCHOBBI 3JIEKTPOXUMUYECKON TEXHOJIOTUH (3JIEKTPOCUHTES U raJIbBAHOTEXHUKA)
PecypcocOepexxenne 1 skoorndeckas 6€30MacHOCTb IEKTPOXUMHUYECKHUX TPOU3BOICTB
OCHOBBI KBAHTOBOW XUMHUH

MeTtoapl uccieoBaHUs B TEXHOJIOTHH dJIEKTPOXUMHUUYECKUX ITPOLIECCOB

MeToabl 2NEKTPOXUMHUYECKUX UCCIIET0OBAaHUI

Koppo3us u 3amura MeTamios

CoBpeMeHHbIE METO/IBI KOPPO3UOHHBIX UCTIBITAHUI

DNEKTPOXUMHUYECKAsi TEXHOJIOTUS YUCTHIX METAJIIOB

OCHOBBI THAPORIIEKTPOMETAIUTYPTrHUECKON TEXHOJIOTHH

OCHOBBI TEXHOJIOTMH KOHBEPCHUOHHBIX MOKPBITHIA

Hemerannuueckue 3aliuTHbIE TOKPHITHS

O6opynoBaHue JUIst 3IEKTPOXUMUYECKUX TEXHOIOT U

O6opynoBanue ais nmpousBoacTBa XUT

@OyHKIMOHATbHbIE FAIbBAHMYECKHUE MOKPBITUS U T'aJIbBaHOIIACTHKA

HoBble KOHCTPYKIIMOHHBIE MaTEPHAJIbI B TAJIbBAHOTEXHUKE

[TpakTHUKyM 10 3JIEKTPOXUMHUYECKUM IpolieccaM

HayuHble nccnenoBanus B TEXHOJIIOTUH DJIEKTPOXUMHUUECKUX IIPOU3BOICTB

VYyeOHasi mpakTHKa: 03HAKOMUTEIbHAsS MPaKTHKa

[Tpon3BoacTBEHHAs MTPAKTUKA: TEXHOJIOTUYECKas (MPOEKTHO-TEXHOJIOTUYECKasi) IPaKTUKa
[Tpon3BoiCTBEHHAS MPAKTHKA: HAyYHO-UCCIIEI0BaTeIbCKas paboTa

[TpousBoacTBEHHAs MPaKTUKA: MPEIIUILIOMHAs TPaKTHKa
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ol.
52.
53.

[ToaroToBka K mpoIeIype 3alUThl U 3allIUTa BBITYCKHON KBATU(PUKAIIMOHHON pabOThI
IlepeBoa Hay4HO-TEXHUYECKOM JINTEPATYPhI
I'paxxmaHckas 3amuTra B Ype3BbIYaHHBIX CUTYAIUAX

Bxomsamux B OOIl mo wnampaBienuto moarotoBkd «18.03.01 Xumuueckass TeXHOJIOrHs», Npoduib

«TexHoJ0rus 3AeKTPOXUMHUYECKMX IPOU3BOICTBY, BHIMOJHEHBI B BUJIE OT/ACIbHBIX IOKYMEHTOB,
SIBJISIFOLIIAXCST HEOTHhEMIIEMON YacThio manHoit OOII.

10 METOAUYECKHUE MATEPHAJIBI 11O JIUCIHUTIJINHAM, IIPAKTUKAM U I'HA

Meroauueckue MaTepuasl 0 AMCHUIUIMHAM, pakTukaMm u [ A (nepedeHp JUCIUIIINH, IPAKTUK U
I'MA u3 yuebHoro miasa):

Boo~NooabkwhE

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
. Konnonguas xumus
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

NHOCTpaHHBIN SA3bIK

Ucropus (Uctopus Poccun, BceoOlast uctopusi)
[IpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMUKH U YIIPABJIEHUSI TPOU3BOJCTBOM
ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS TUYHOCTH
OO01as 1 HeopraHudeckasi XUMHUs

Opranuueckasi XuMus

AHanuTuyeckas XuMHs

duznyeckas XuMus

Marematuka

dusnka

Beenenue B MHPOpMaLMOHHBIE TEXHOJIOTUU

IIpo6nembl ycTOHUNMBOrO pa3BUTHUS

be3omacHOCTE KU3HEAEATETbHOCTH

WnxeHepHas 1 KOMIbIOTEpHas rpaduka

[IpukiiagHas MexaHuka

IIpoueccel u anmapaTsl XMMUYECKON TEXHOJIOTUN

OO01as XMMHYECKasi TEXHOJIOTHSI

CucreMsl ynpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOLIECCaMU
MopennpoBaHre XMMUKO-TEXHOJOTUYECKHUX IIPOLIECCOB

®usnueckas KylbTypa U CIOPT

DNEeKTUBHbIE TUCIUIUIMHBI [0 PU3NYECKON KYNIbTYPE U CIIOPTY

JIaGopaTopHBbIi NPaKTUKYM IO OPraHUYECKOH XUMHH

WNHcTpymMeHTallbHbIE METObI (PU3UKO-XUMUYECKOTO aHAIN3a B TEXHOJOTUH AJIEKTPOXUMUYECKUX
IIPOU3BOJICTB

MarepuanoBeleHHE U 3aIUTA OT KOPPO3UU

[IpoexTrpoBaHuE NPOLECCOB U ANNAPATOB XUMUYECKON TEXHOJIOTUN
Teopernueckas 3nEKTPOXUMUS

OCHOBBI 2JIEKTPOXUMHUYECKON TEXHOJIOTUH (3JIEKTPOCUHTE3 U FaJIbBAHOTEXHUKA)
Pecypcocbepeskenne u skonoruyeckast 6€30MacHOCTb NEKTPOXUMHUYECKUX POU3BOICTB
OCHOBBI KBAHTOBOW XUMUU

Meroas! uccaen0BaHNs B TEXHOJIOTUH JJIEKTPOXUMHUYECKUX IIPOLECCOB
Meroasl 2IEKTPOXUMHUYECKUX UCCIIEA0BAHUI

Koppo3us u 3ammra MeTaiios

CoBpeMeHHBIE METO/IbI KOPPO3UOHHBIX UCIIBITAHUI

DNEKTPOXUMHUYECKAs TEXHOJIOTUS YUNCTBIX METAJIIOB

OCHOBBI THAPOITIEKTPOMETATITYPIrHUECKON TEXHOIOTUN

OCHOBBI TEXHOJIOTUH KOHBEPCUOHHBIX MOKPBITHI

Hemeramnmueckune 3aUTHBIE TOKPBITUSA
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41. O6opynoBaHHe IS HIEKTPOXUMHUUECKUX TEXHOJIOT U

42. O6opynoBanue ams npousBoacTsa XU T

43. OyHKUMOHAIbHbIE T'aJbBAHUYECKHE OKPBITHS U I'aIbBAaHOILIACTHKA

44. HoBble KOHCTPYKIIMOHHbIE MaTepHallbl B FaJIbBAaHOTEXHUKE

45. TIpakTUKyM MO IEKTPOXUMHUYECKUM MPOLIECCAM

46. HayuHble ncciieZJoBaHUS B TEXHOJIOTUH IEKTPOXMMUYECKUX IPOU3BOJICTB

47. YyeOHas IpaKTHKa: 03HAKOMUTEIbHAs IPAKTHKA

48. ITpon3BOACTBEHHAS MPAKTHKA: TEXHOJIOTNYECKas (IPOEKTHO-TEXHOJOTHMUECKasi) IPAaKTUKA
49. TTpon3BOACTBEHHAS MMPAKTHKA: HAYYHO-UCCIIeI0BaTeIbCKas paboTa

50. ITpon3BoACTBEHHAS MPAKTUKA: MPEATUINIOMHAs IPAKTUKA

51. IloaroroBka K MpoLeaype 3alIUThl U 3aIIUTa BHITYCKHOW KBaTH(PHUKAIIMOHHON paboThI
52. IlepeBos HAyYHO-TEXHUYECKOH JTUTEPATypBI

53. I'paxkaancKast 3aIMTa B YpE3BBIYAWHBIX CUTYAIHSIX

Bxomsammx B OOIl mo nampabnenuro moarotoBku «18.03.01 Xwumuyeckasi TEXHOJOrHs», NPoQuib

«TeXHOJIOTHS FJIEKTPOXMMHYECKHNX IMPOM3BOICTRY, BHIMOJIHECHBI B BUC OTACIBHBIX JOKYMEHTOB,
SIBJIAFOLIAXCSI HEOTHhEMIIEMON yacThio manuoit OOIT.

11 PABOYAS ITPOI'PAMMA BOCIIUTAHUA

PabGouas mporpamma BocnuTanus, Bxonasmas B OOIl mo HampaBineHuto moaroroBku «18.03.01
XHMHYECKAsl TEXHOJOTUN, Mpodmis «TexHoa0rus 3AeKTPOXHMHYECKHUX MPOU3BOICTBY, BHITIOJTHCHA B
BU/JIE OT/IEJILHOTO JIOKYMEHTA, SBJISIOLIEroCcs HeoThbemieMol yacTbio AanHoi OOIIL.

12 KAJIEHJIAPHBIY MJIAH BOCITUTATEJIBHON PABOTBI
Kanennapusiii man BocnutarensHoil pabotsl, Bxoasmuid B OOIl 1o HampaBieHHIO MOATOTOBKU

«18.03.01 Xumuyeckas TeXHOJI0rus», npopuinb « LeXHoJ0rus 31eKTPOXUMHYECKHX IPOU3BOICTBY,
BBITOJIHEH B BUJIE OTACIBHOIO JOKYMEHTA, SBIIAIOLIErOcs HEOTheMIIeMOH yacThio qanHon OOIT.

®e JOKYMEHT ITOAIMUCAH
HEKBAJTTUOUITMPOBAHHOU
DIEKTPOHHOU MOMUCHIO
@ Brnaneneu: ®unaroB Cepreit Hukonaesud

H.o. npopekropa:Ciry:xba npopekTopa Mo yuedHoH 178
pabore

HencteutencH: ¢ 26.03.2021 no 26.03.2022




