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1. OBIIME ITOJIOXKEHUA
11  OcHoBHas oOpa3oBaTebHasi IPOrpaMMa d0aKajaBpuara

OcHoBHasi mnpodeccuoHaIbHAsS  o0pa3oBaTe/ibHAs  NPOrpaMmMa  BBbICHIErO
00pa3oBaHud - NPOrpaMMa NMOAroTOBKMN 0aKkajJaBpoB (1aJiee — mporpamMMa 0akaJjaBpuara,
OOIl 6akanaBpuara), peanusyemas B COOTBETCTBHU C (elepalbHBIM TOCYAaPCTBEHHBIM
o0Opa3oBaTeNbHbIM CTaHAAPTOM BBICHIEr0 00pa3oBaHus (eAepabHBIM TOCYAapCTBEHHBIM
OFOPKETHBIM 00pa30BaTEIILHBIM YUPEKICHUEM BBICIIETO 00pa3oBaHus «POCCHICKUI XUMHUKO-
TeXHoJIornueckuii yHupepcuter umeHu J[.M. MenneneeBa» MO HampaBJICHHIO MOJATOTOBKHU
18.03.01 Xumwuueckass TexHoJOTHs, TPodmib «TeXHOIOTHs HEOPTaHWYECKHX BEIIECTBY,
MPEJCTaBIsAET COOOW KOMIUIEKC OCHOBHBIX XapaKTEPUCTHUK OOpa3OBaHMs, OpPTraHU3AI[OHHO-
MeJarornyeckux yCJOBHM, (opM aTTecTallud, KOTOPBIM NpeACTaBiIeH B BuAe oOUIei
XapaKTepUCTHKH MPOTrpaMMbl OakajaBpuaTa, Y4eOHOrO IUIaHA, KaJCHAAPHOTO Y4eOHOTo
rpaduka, pabouuMx mporpaMMm JUCIHHUIUIMH, MPOTPaMM MPAKTHK, OLEHOYHBIX CPEICTB,
METOAMYECKUX MaTEPHUAIIOB.

12 . HopMmaTuUBHBbIE JOKYMEHTbI

HopmaTtuBHBIE 1OKYMEHTHI JJIsi pa3pabOTKu TIporpaMMhbl  OakajiaBpuarta
HaIpPaBJICHHOCTH «TEeXHONOrHs HEOPraHMYECKUX BEIIECTBY», HOPMATHBHO-TPABOBYIO 0a3y
paspabotku OOII BO cocrapistor:

— ®epnepanbHbiii 3ak0H 0T 29.12.2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

— Ilpukaz MwunoOpnayku Poccum ot 11.08.2016 r. Ne 1005 «O06 yTBepkIeHUU
(benepanbHOro TOCyIapcTBEHHOrO0 00pa30BaTENILHOTO CTAaHJApTa BhHICIIEr0 00Opa3oBaHUS IO
HanpasiieHuto noaroroBku 18.03.01 Xumuueckass TexHosiorus (ypoBeHb OakajgaBpHaTa)»
(3apeructpupoBano B Munrocte Poccun 29.08.2016 r. Ne 43476) (manee — ®I'OC BO mo
HarpasieHuto moarotoBku 18.03.01 Xumuueckas Texnosorus (ypoBeHb OakanaBpuara);

— Ilpukaz MunucrepctBa oOpazoBanus W Hayku Poccuiickoit denepanuu OT
05.04.2017 1. Ne 301 «O06 yrBepxnenuu Ilopsaka opraHuzalvd U OCYIIECTBICHUS
o0pa30BaTeNbHON AESITEIPHOCTH 1O 00pa30BaTeIbHBIM MPOTrPaMMaM BBICHIET0 00pa30BaHUs—
mporpaMMam OakajiaBpuaTa, IporpaMMaM CIeUaINTeTa, MPOorpaMMaM MarucTpaTypb»

1.3. O0mas xapakTepucTuKa NPOrpaMMsbl HakajaBpuara

Hesabi0 mporpaMmMsbl 6aKajJiaBpuaTa sIBISIETCS CO3AaHUE NIl OOYJAIOIIMXCS YCIIOBHIMA
Ui mpuoOpeTeHus: HeoOXOIUMOTO JUIsl OCYIIECTBICHUS NPO(PECCHOHATBHON AEATENIbHOCTH
YpOBHSI 3HAHWH, YMEHHUH, HABBIKOB, OTIBITA JIEATEIILHOCTH U MOJTOTOBKH K 3aIIUTE BBITYCKHOM
KBaJMpuKaoHHo#i paboTs! (BKP).

[Tonydenne oOpa3zoBaHHMs MO TMporpamMme OakajaBpuaTa JOIYCKAeTCs TONBKO B
o0pa3oBaTeNbHON OpraHU3alMy BhICIIEro 00pa3oBaHus (Jlajiee - OpraHu3arus).

OOyueHue 1o mporpamMme OakajiaBpuaTta B OpraHHU3aIlMU OCYIIECTBIISETCS B OYHOM,
OYHO-3a0YHOH U 3204HOM (hopMax oOyueHHS.

O6bemM nporpammbl OakanaBpuara coctaBisieT 240 3a4eTHBIX eIUHUI] (J1ajee - 3.€.) BHE
3aBUCUMOCTH OT (OpMbl OO0Yy4YEHHs, TPUMEHSIEMbIX O00pa30BaTEIbHBIX TEXHOJIOIHUH,
peanu3ani MporpaMMmbl OakangaBphaTra C HCIOJIB30BAaHHEM CETEeBOW (DOPMBI, peann3anuu
nporpamMMsl OakajgaBpuaTa 1o HHIUBUAYyaTbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE€ YCKOPEHHOTO
oOyJeHwus.

Cpok nmosyyeHus o0pa3oBaHus 10 MporpaMme OakanaBpuara:

— B OyHOM Qopme oOydeHus, BKIIOUYas KaHUKYJbL, MPEIOCTaBISIEMblE MOCIE
MIPOXOXKIICHHUSI TOCYIAPCTBEHHON WTOTOBOHM aTTeCTaIllH, BHE 3aBHCHMOCTH OT NMPHMEHSEMBIX
00pa3oBaTeNbHBIX TEXHOJIOIUH cocTaBisieT 4 roga. O0beM mporpamMmbl OakanaBprara B OUHOM
dhopme o0yueHusI, peaTu3yeMbIii 3a OJIUH YIeOHBIN TOJI, cocTaBiseT He 6onee 60 3.¢.;

— B OYHO-3a0YHOM WM 3a04HON (Qopmax oOydeHHs BHE 3aBUCUMOCTH OT
MPUMEHSEMBIX 00pa30BaTENIbHBIX TEXHOJOIMH yBETUYMBAETCs HE MEHEe YeM Ha 6 MecsIleB U
He OoJyiee yeM Ha | TOJ O CpaBHEHHIO CO CPOKOM TMOIYyYeHHs 00pa30BaHUs MO OYHOH (opme
oO0yuyenus. OObeM mporpamMmsbl OakanaBpuaTa 3a OAMH Y4E€OHBIH TI'oJ] B OYHO-3a0YHOW HIIU
3a04HOM hopMax 0OyUEHHSI HE MOXKET COCTABIATH Oojee 75 3.¢.;



— mpu 00y4eHUH 1O WHAWBUIYAIBHOMY y4eOHOMY IUIaHY BHE 3aBUCUMOCTH OT (DOPMBI
oOyueHHusi COCTaBIIsIeT He Oojee CpoKa IMOJY4YeHHsS OOpa30BaHUSA, YCTAHOBJICHHOIO JUIS
COOTBETCTBYIOLIEH (hopMbI 00yueHHsI, @ IPH OOYUYEHUH MO WHAWBUIYAIbHOMY IUIaHY JIUI] C
OTrpaHUYEHHBIMUA BO3MOYKHOCTSMH 37I0POBbSI MOXKET OBbITh YBEJIMYEH IO UX JKEeNaHUIO He Oolee
4eM Ha | roJ mo CpaBHEHHUIO CO CPOKOM IIOJY4YEHHs] 0Opa3oBaHHUs JJsl COOTBETCTBYIOLIEH
dhopmbel 00yuenust. OObeM IporpaMMbl OakajgaBpuaTa 3a OJMH y4EOHBIH TOJ] TP 00yYEHUH T10
WH/IMBUYAIbHOMY IUIaHY BHE 3aBHCUMOCTH OT (DOPMBI 00Y4EHUSI HE MOXKET COCTaBIATh OoJiee
75 3.e.

KonkpeTHslii cpok moiydeHus: oOpa3oBaHMs M O0BEM IpOrpaMMbl OakajlaBpHara,
peaiu3yeMblii 3a OJUH y4yeOHBIA TOJ, B OYHO-3a0YHON WM 3a04HON (opmax oOyyeHus, a
TAaKK€ 110 HMHIUBUAYAIbHOMY IUIAHY OIPEIEISIIOTCS OpraHMu3allel caMOCTOSTENbHO B
npejenax CPOKOB, YCTAHOBICHHBIX HACTOSALIUM ITyHKTOM.

[lpu peanuzanuu nporpaMmbl  OakanaBpuaTa OpraHU3alMs BIOpPaBE MPUMEHSTH
ANEKTPOHHOE 00yUeHHUE U TUCTAaHIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH.

[lpu oOy4yeHMM JHIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI 3JIEKTPOHHOE
oOyuyeHHWe W JUCTAHIIMOHHBIE O0Opa30BaTENIbHBIE TEXHOJIOTUU TOJKHBI IpelycMaTpuBaTh
BO3MOKHOCTH MpHEeMa-Tiepeay nH(HOPMAIMH B AOCTYIHBIX Ul HUX (opMax.

Peanuzamus nporpammbl 6akanaBpuaTa BO3MOXHA C UCIIOJIb30BAHUEM CETEBOM (DOPMBI.

OO6pa3zoBarenbHasl ACATEIBHOCTh IO MpOrpaMMme OakajiaBpuara OCYIIECTBISETCS Ha
roCyJ1IapCTBEHHOM s3bike Poccuiickoit denepanuu, €Ciidi MHOE HE OINPEIEICHO JIOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpTaHH3aI1H.

Crpyktrypa mnporpaMMmbl 0OakajaBpHaTra BKJ/JIKYaeT 00§13aTeJbHYI0 4YacThb
(0azoByw) M 4acTh, (opMHpPyeMyl YYACTHHKAMH O0pPa30BaTeJbHbIX OTHOIICHHI
(BapHaTHBHYI0).

D10 obecreynBaeT BO3MOXKHOCTh peallu3allud MpOrpamMm OakanaBpuaTa, MMEIOIIUX
pPa3IMYHYI0 HAMPaBICHHOCTh (Mpodwiib) 00pa3oBaHHWS B paMKaxX OJHOTO HAINPaBICHHS
MMOATOTOBKH (Jjajiee - HalpaBJICHHOCTh (MPOQUIIb) MPOrPaMMBbl).

[Tporpamma GakaiaBpuaTa COCTOUT U3 CIEIYIOIINUX OJOKOB:

baok 1 «/Iucuuniaunel (MOAyJiM)», KOTOPBIM BKJIIOYAET IJUCIHUILIMHBI (MOIYIIH),
OTHOCSIIMECA K 0a30BOM 4YacTH MPOrpaMMbl, M JAMCHUIUIMHBI (MOJYJM), OTHOCSIIHMECS K €€
BApUATHBHOM YaCTH;

Baok 2 «IlpakTukm», KOTOpbI B MOJHOM O0bEME OTHOCHUTCSA K BapUaTHUBHOW YacTH
MIPOrpaMMBbl;

Baok 3 «I'ocynapcTBeHHasi MTOrOBasi aTTecTalMs», KOTOPbIH B IMOJHOM OOBeMe
OTHOCUTCSI K 0a30BOM 4YacTH NpOrpaMMbl M 3aBepIIaeTCs MPUCBOCHHEM KBalU(UKAIINHU,
YKa3aHHOM B N€peYHE HaINpaBICHUH MOATOTOBKU BBICIIETO 0Opa30BaHUs, YTBEPKIECHHOM
MunucrepcTBoM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu.

CTpyKTypa nporpammsbl 0aKajiaBpuara

CIDVKTYDA TIDOrDAMMEL GaKalaBpraTa O6beM nporpaMMbl OakajaBpuara B
pyKTypa nporp P 3a4ETHBIX eIMHHUIIAX
Jucuuniuael (Mo1ynn) 216

bnokl basoBast yacTh 115
BapuaTtuBHas yacte 101
[TpakTuku 18
bioxk 2 D
BapuaTtuBHas yactb 18
["ocymapcTBeHHAs! HTOTOBAs ATTECTAIUS 6
bnok 3
basoBas gacTs 6
O0BeM nporpammsl 6akagaBpuaTa 240

IIpucBauBaemasi kBajaudukanus. [Ipu ycaoBun ocBoeHHs MpOrpaMMsbl OakagaBpHuara,
MIPEICTAaBICHNUS M 3allUThl BBIMTYCKHOM KBau¢ukanuonHoil padbotsl (BKP), odopmienHoii B
COOTBETCTBUM C TPeOOBAaHUSIMHU, YCTaHABIMBAEMBbIMH MUHHCTEPCTBOM OOpa30BaHUS M HAYKH




Poccuiickoit denepanuu no HanpasiaeHuto noarotoBku 18.03.01 — Xumudeckasi TEXHOJIOTHS
BBIITYCKHUKY ITPUCBAaUBacTCsA KBaTHUpUKaLMs OaKkaaaBp.

Jucuummael (MOyaH), OTHOCSIIUECS K 0a30BOM YacTW MpOrpamMMmbl OakalaBpHara,
ABJIIIOTCSL  00s3aTelNbHBIMM  JJIi  OCBOEHHUS  OOydarolUIMMcs BHE  3aBUCHUMOCTH  OT
HanpaBiIeHHOCTH (Tpoduisi) mporpaMMmbl OakaiaBpuaTra, KOTOPYO OH ocBamBaeT. HaGop
IUCLUIUIMH  (MOJyJel), OTHocsmuxcs K 0a30BOM dYacTu IporpamMmbl OakaiaBpuarta,
OpraHM3aIlysl ONPEIeISET CAMOCTOSITENILHO B 00BbeMe, ycTaHoBleHHOM HactosuM PI'OC BO,
C YYEeTOM COOTBETCTBYIOLIEH (COOTBETCTBYIOIMX) NPUMEPHON (IIPUMEPHBIX) OCHOBHOM
(ocHOBHBIX) 00pa30BaTeNbHON (00pa30BaTENBHBIX) IPOTPAMMBI (TIPOTPAMM).

Hucturmuabl - (Moxaynu) 1o ¢guiocoduu, HUCTOPUHM, HWHOCTPAHHOMY  SI3BIKY,
0€30MaCHOCTH JKM3HEAEATENIBHOCTH pean3yloTcss B pamkax ©0a3oBoil wactu brioka 1
«ducuumiueel  (MOyau)» mporpammsl OakanaBpuara. OObeM, colep)KaHHE U IMOPSAIOK
peanu3anMM  yYKa3aHHBIX  JUCHMIUIMH  (MOIyJei)  OmpenesisiioTcs — OpraHu3anuei
CaMOCTOSITEIILHO.

JucuumumHel (MOAYNN) IO GU3UYECKON KYJIBTYpe U CIIOPTY PEATU3yIOTCS B PaMKax:

— OaszoBoit yactu bnoka 1 «/lucuumiuuHsl (MORYJN)» NHporpaMMbl OakajaBpuaTa B
o0beMe He MeHee 72 aKaJIeMHUYeCcKUX 4acoB (2 3.€.) B 04HOM hopme 00ydeHus;

— DQJIEKTUBHBIX JUCLUIUIMH (MOZynel) B o0beMe He MeHee 328 aka/JleMUYecKUX 4acoB.
VYKazaHHbIE aKaJeMUYECKUE Yachl SIBJIAIOTCA OO0S3aTENBbHBIMU JJII OCBOGHUS M B 3.6. HE
MIEPEBOIATCSI.

JucuuminHel (MOAynu) 1o (GU3NYECKOH KyJIbTYPE U CIIOPTY pealu3yroTcs B MOpPSAKE,
YCTaHOBJICHHOM oOpraHu3anuei. s MHBAJUAOB M JIMI] C OrPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI OPraHU3aLUs YCTAaHABIMBAET OCOOBIN MOPSIOK OCBOGHUS TUCHUILIMH (MOZIYJel) 1o
(bU3NIECKOil KyIbType B CIIOPTY C YU€TOM COCTOSIHUS MX 37J0POBBSI.

JucuuminHel  (MOIyaHM), OTHOCAILIMECS K BapuaTUBHOM 4YacTH  IPOTrPaMMBI
OakanmaBpuaTa, ¥ TPAKTHKH ONPEACTSAIOT HANpaBJICHHOCTh (Mpoduib) IpOTrpaMMEI
OakanaBpuata. HaGop nuciumiauH (Momyneid), OTHOCALIMXCS K BapUAaTUBHOW 4YacTH
porpamMMbl OakajaBpuaTta, ¥ MPaKTUK OPraHU3alus OMpPEIeNsieT CaMOCTOSTENIFHO B 00BhEME,
ycraHoBieHHOM HactosiiuM PI'OC BO. Ilocne BbiOopa oOydaromuMcs HarpaBlI€HHOCTH
(mpodunst) nporpammbl, HabOp COOTBETCTBYIOUIMX JAWCHUUIUIMH (MOJyJei) M MpakTHUK
CTaHOBHTCS 0053aTEJIbHBIM JJIsi OCBOCHHUSI 00yUaroIuMCsl.

B bnox 2 «lIpaktuku» BXOAAT ydueOHas M MPOU3BOJACTBEHHAs, B TOM YHUCIE
MPEIUIIIIOMHAs], TPAKTUKH.

Tun y4eGHON NMpakTHKH — MPAKTUKA [0 MOJIYYEHHUIO MEPBHUYHBIX MPOQecCHOHATbHBIX
YMEHUI U HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI M HABBIKOB HAYYHO-HMCCIIEI0BATEIbCKON
JeSITeTbHOCTH.

CrniocoObl poBeieHNs1 yUeOHON MPAKTUKKU: CTallMOHAPHAsI; BbIE3/THASI.

Turbel NpON3BOICTBEHHON MTPAKTHKU:

— MpPAaKTHKA M0 NOJIYYEHHUIO MPO(HEeCCHOHAIBHBIX YMEHHM U ONbITa MPOoQecCHOHATBHOM
NesTeNbHOCTH;

— TEXHOJIOTUYECKast PaKTHUKa;

— Hay4HO-McCleoBaTeNnbckas padora.

Crioco0bI MpoBeIeHNs IPOU3BOICTBEHHOM MPAKTUKK: CTAllMOHAPHAS; BHIC3HAS.

[MpenmuruioMHass ~ TpakTHKa  TPOBOAMTCS  JUISL  BBHINOJIHEHUS  BBITYCKHOW
KBAJIM(UKAIIMOHHON pabOTHI U ABISETCS 0053aTENbHOM.

[Tpu pa3paboTke mporpamm OakajaBpuaTa OpraHU3alUs BHIOMpPAET THUIbI MPAKTUK B

3aBUCUMOCTH OT BHUJAa (BUAOB) JEATENBHOCTH, Ha KOTOPBIM (KOTOpbIE) OpPHUEHTHPOBaHA
nporpamma OakanaBpuaTta. OpraHusanus BIpaBe MPeIyCMOTPeTh B porpaMMe OakaiaBpuaTa
VHBIE TUIIBI TPAKTUK JOMOJHUTENBHO K ycTaHOBIEHHBIM HacTosiuM PI'OC BO.

VYyeOHass u (WIM) TPOU3BOJACTBEHHAs] MPAKTUKH MOTYT IPOBOAMUTHCS B CTPYKTYPHBIX
MOJIPA3/IeIEHUAX OpraHU3alUH.



Bei6op MecT mpoxoxaeHus NPaKTUK AJIs JIUI C OTPaHMYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbsSI MIPOU3BOJIUTCS C YYETOM COCTOSHUSI 3JIOPOBbS OOYYAIOIMIMXCS W TPeOOBaHUU IO
JOCTYITHOCTH.

B bnox 3 «l'ocynmapcTBeHHass WUTOroBas aTTECTAIUs» BXOJUT 3alllUTa BBITYCKHOU
KBUTM(DUKAIIMOHHOW pabOThl, BKJIOYAs TMOJTOTOBKY K MPOIEAYpPE 3alIUTHl U MPOLEAYPY
3allUThl, a Takke IMOJArOTOBKAa K cJade U cJada TroCYIJapCTBEHHOTO »3K3aMeHa (eciu
OpraHu3anys BKJIOYWIA TOCYJIapCTBEHHBIM 3K3aMEH B COCTaB TOCYJapCTBEHHOW HMTOrOBOU
aTTECTAIlUN ).

[Tporpammbl GakanaBpuaTa, COACPIKAIINE CBEICHHS, COCTABISIONINE TOCYIaPCTBEHHYIO
TallHy, pa3pa0aThIBAlOTCS W PEAIM3YIOTCS IPU CO3/JaHUM YCIOBUH M C COOIIOACHUEM
TpeboBaHuii 3aKoHonaTenbCTBa Poccuiickoit deaepannu o rocyIapcTBEHHOM TaiiHe

Peanuzanus dvactu (uyacteil) oOpa3oBaTeIbHOM HNPOrpaMMbl M TOCYAapCTBEHHOM
UTOTOBOM aTTecTalMu, CoOJepXalleil HayYHO-TEeXHHUYECKYI0 HH(POPMALUIO, MOJUICKAILYIO
HKCHOPTHOMY KOHTPOJIIO, M B PaMKax KOTOPOH (KOTOPBIX) 10 CTYACHTOB JOBOASATCS CBEIEHUS
OTPaHUYEHHOTO J0CTyma W (WiIM) B y4YEOHBIX IEJSAX HCIOJB3YIOTCS CEKPETHBIE O0O0pa3Lbl
BOOPY)KECHHUsI, BOCHHOM TEXHMKHM, WX KOMIUIEKTYIOIIME W3JeNUs, HE JOIYyCKaeTcs C
MPUMEHEHHEM DJIEKTPOHHOTO 00Y4EHUSs], TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.

[Ipu pa3paboTke mporpammbl OakanaBpuaTa oOydarouuMmcs —oOecreyuBaeTcs
BO3MOYKHOCTh OCBOCHHSI JUCHHIUIMH (MOZYJeW) IO BBIOOPY, B TOM YHCJE CHEIHAIbHBIC
yCJIOBHS HMHBaIMJAM M JIMIAM C OIPaHMYEHHBIMM BO3MOXKHOCTSIMHU 3]I0POBbs, B 00beMe He
MeHee 30 npoueHToB o0bemMa BapuaTuBHOM yactu biioka 1 «/lucuunnuasl (MOLYIIH)».

KosnyecTBo 4acoB, OTBEICHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THIA, B LienoM 1o bioky 1
«lucuumuinHbl (MOYJIN)» JOJIKHO COCTaBIATh HEe Oosiee S0 MPOLEHTOB OT OOIIEro KOJIMYECTBa
YacoB ayJAUTOPHBIX 3aHATUH, OTBEICHHBIX Ha peau3alio JaHHOro bioka.

[MpodunsHas HaNpaBJICHHOCTh IporpaMm OakanmaBpuaTa OIIpEeEIIsIeTCS
o0pa3oBaTeNpHONW  OpraHuzalMel, peanusymoolell o0pa3oBaTelbHYI IMpOrpamMmy IO
COOTBETCTBYIOIIIEMY HAIIPABJICHUIO TIOATOTOBKH.

1.4. TpeOoBaHUA K NOCTYNAKOIIEMY

TpeboBaHMs K TMOCTYIAIOUIEMY ONpEAETSIOTCs (eepalbHbIM 3aKOHOAATEIbCTBOM B
obmnactu oOpa3oBanusi, B ToM uucie [lopsakom mpuema Ha oOydeHue 1Mo oOpa3oBaTeIbHBIM
mporpaMMaM BBICIIEr0 00pa3oBaHMs — IMporpaMmaM OakajlaBpuaTa Ha COOTBETCTBYIOIIUH
y4eOHBIH rof.

2. XAPAKTEPUCTHUKA TPO®ECCHOHAJIBHOM JESATEJIBHOCTH

BBIITYCKHUKOB, OCBOUBIHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6s1acTh NpoecCHOHAIBHOH NeATEJLHOCTH BBIITYCKHUKOB

Ob6nacte npodeccuoHaNbHON JIEATENbHOCTH BBITYCKHUKOB, OCBOMBIIMX MpOTrpamMmy
OakanaBpuaTa HapPaBICHHOCTU «TeXHOJIOTUsI HEOPIraHWYECKHUX BEILIECTBY, BKIIIOUAET:

- METOJIbI, CIIOCOOBI W CPEJCTBA IMOJYUYEHHUS] HEOPTaHMYECKUX BEIIECTB W MaTEpPHAIIOB,
BKJIFOYAsi METOJIbI MCCIEIOBAaHUSA XUMHUYECKUX PEAKIMH, CTPYKTYpHl U CBOMCTB NMPOJIYKTOB, a
TaKKe KOHTPOJISI XUMUKO-TEXHOJIOTUIECKUX MTPOIIECCOB;

- METO/Ibl, CIIOCOOBI U CPEJICTBA PECYPCOCOEPEIKEHUS U 3aLUTHI OKPYKAIOIEH cpeibl B
XHUMHKO-TEXHOJIOTHYECKHUX TPOIIECCaX.

2.2. O0bekTHI MpodeccuoHAIBLHOM 1eATeILHOCTH BHIITYCKHUKOB

O6bexTamu npodeccuoHabHOM 1eATENbHOCTH BBITYCKHUKOB, OCBOMBIIMX MPOTpamMmy
OakanaBpuaTa HalPaBICHHOCTU «TeXHOIOTUS HEOPTraHUYECKUX BEILIECTBY, SIBJISIOTCS:

- MUHEpaJbHOE ChIPbE, XMUMHUECKas MPOAYKIHS HEOPraHWYECKOM W OpraHu4ecKou
IIPUPOJIBI;

- IpuOOpbl U METOJBI OMNPEJENIEHUs COCTaBa U CBOMCTBA BEIIECTB M MaTepHUajioB B
o0acT nMpohecCHOHAIBHON AEATEIbHOCTH;

- o0opynoBaHuE, TEXHOJOIMYECKHE TMPOLECChl U MPOMBIIUIEHHbIE CHCTEMBI s
IIOJIy4EHUsI BELIECTB, MATEPUAJIOB, W3JEIHMH, a TaKXKe IS 3alUThl OKPYXKAlOIIEH Cpenbl OT
BIIMSIHUS TIPOMBILIUIEHHOTO IPOM3BOCTBA, YHEPTETUKU U TPAHCIIOPTA.



2.3. Buasl npodeccoHaNbHOI 1eITeTbHOCTH BHIMYCKHUKA

Buner mpodeccnoHanbHOM  1€ATENBHOCTH, K KOTOPHIM TOTOBATCS BBITYCKHUKH,
OCBOMBIIIME MPOrpaMmy OakajiaBpuara:

- IPOU3BOJICTBEHHO-TEXHOJIOTMUECKas;

- Hay4YHO-HUCCJIE10BaTENbCKAs.

BbInyckHHMK, OCBOMBIIMK Iporpammy OakajiaBpuaTa B COOTBETCTBHUHU C yKa3aHHBIMH
BUJAMU TPOPECCUOHATBHON  JIEATENBHOCTH, OIpeneNsieMbIMd POCCHICKMM  XHMMMKO-
TEXHOJIOTUYECKHM  YHHUBEPCUTETOM COBMECTHO C 3aMHTEPECOBAaHHBIMHU  YYaCTHHKAMHU
00pa30BaTeNBLHOTO MPOIeCcCa, MCXOMS W3 MOTPEOHOCTEH pBIHKA Tpyda, W CBOMX HAy4dHO-
HCCIIEIOBATENIbCKUX U MAaTepHalIbHO-TEXHUYECKHX PECypCOB, JOJDKEH OBITh TOTOB pelIaTh
cienyomue mpodecCHOHANbHBIE 33Jadyd B 00JaCTH TEXHOJOTHUH DIEKTPOXUMHUYECKHUX
MIPOU3BO/JICTB:

NMPON3BOJACTBEHHO-TEXHOJIOTHYEeCKAs 1eITeJIbHOCTh:

- KOHTPOJIb COOJIIO/IEHUS] TEXHOJIOTMYECKOM TUCIUTUINHBI;

- KOHTPOJIb KQYECTBA BBIITYCKAEMOM MPOIYKIIMU C UCIIOJI30BAHUEM THUIIOBBIX METOJIOB;

- HCcClelIoBaHUE MPUYMH Opaka B MPOM3BOACTBE U pa3paboTKa MEPONPUATHUN IO ero
MPEAYNPEKIACHUIO U YyCTPAHEHUIO;

- y4actue B pa3pabOTKe MEPONPUSITHI MO KOMIUIEKCHOMY HCIOJB30BAHUIO CHIPHS, IO
3aMeHe Je(PHUIMTHBIX MaTepUAOB UM  HM3BICKAHWE CIOCOOOB  yTHIIM3allMd  OTXOJIOB
MIPOU3BOJICTBA, BBIOOpE crcTeM 00ecreYeH sl SKOJIOTHUeCKON 6e301MacHOCTH MTPOU3BOJICTBA;

- yqacTue B paboTe Mo HajlaJKe, HACTPOUKE U OIBITHOM MPOBEPKE 000PYI0BAHMS;

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTh:

- U3y4eHUE HAYYHO-TEXHHUECKON MHPOPMAITUU OTCUYSCTBCHHOTO U 3apyOeKHOTO OIbITa
B 00J1aCTH TEXHOJIOTUH JEKTPOXUMHUECKUX MPOU3BOICTB;

- TPOBEACHUE DIEKTPOXUMHUYECKUX OKCIEPUMEHTOB 10 3aJaHHOM METOJIUKE,
COCTaBJICHHE OMUCAHMS POBOJUMBIX HCCIEAOBAHUN U aHAIIU3 UX PE3YNIbTATOB;

- MOJTrOTOBKAa JAHHBIX /I COCTaBJICHUS HAYYHO-TEXHUYECKUX OTUETOB M HAYUHBIX
MyOauKauil B 001aCTH AIEKTPOXUMUIECKIX TEXHOJIOTHIA;

- COCTaBJICHHE OTYeTa IO BBHIMOJHEHHOMY 3aJaHUI0, YYacTHE BO BHEIPCHUHU
PE3yNbTAaTOB HCCIEAOBAHUN U pa3pabOTOK;

- MPOBEJICHUE MEPOINPUATHM IO 3aIUTe 00BEKTOB MHTEIIEKTYAIbHOM COOCTBEHHOCTH,
PE3yNbTAaTOB HCCIEA0BAHUN U pa3pabOTOK.

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS MTPOI'PAMMObBI
BAKAJIABPUATA

3.1. BrImycKHUK, OCBOHMBIIMI TmporpamMmy OakamaBpuarta, JOJDKEH o0Jajarth
CJIEIYIOIIMMHU 00IEeKYJIbTYPHBIMM KOMIIECTEHIIUSIMH

- CIIOCOOHOCTHIO MCIMOJIb30BaTh OCHOBBI (PUIOCO(MCKUX 3HAHUU ISl (OPMHUPOBAHUS
MHpOBO33peHdeckoit mosuiuu (OK-1);

- CIOCOOHOCTHIO aHAM3UPOBATH OCHOBHBIC TUIIBI U 3aKOHOMEPHOCTH UCTOPHUYECKOTO
pa3BHUTHs 00MIecTBa 1 POPMUPOBaHUS rpaxaanckoi mosuiuu (OK-2);

- CIOCOOHOCTHIO UCTIOJIH30BAaTh OCHOBBI IKOHOMHYECKUX 3HAHHWM B PA3IMYHBIX chepax
xusnenestensuocta (OK-3);

- CHOCOOHOCTBIO HKCTOJB30BaTh OCHOBBI TPABOBBIX 3HAHWUW B PA3IUYHBIX chepax
xusnenestensuocta (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAIIMM B YCTHOM W MUCHMEHHOW (opMax Ha PYyCCKOM H
WHOCTPAHHOM  SI3bIKaX JUIS pEHIeHHs 3aJad  MEXJIUYHOCTHOTO U MEXKYIbTYpHOTO
B3aumoseicteus (OK-5);

- CIOCOOHOCTHIO paboTaTh B KOJUIGKTHBE, TOJIEPAHTHO BOCIPUHUMATH COIMANILHEIE,
ATHHYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHbIe pasnuuus (OK-6);

- CIOCOOHOCTRIO K cCaMOOpraHu3aIu u camoodpasosanuio (OK-7);

- CIMIOCOOHOCTHIO MCIOJIb30BaTh METOJBI M MHCTPYMEHTHI (PU3UYECKOW KYJIbTYpPHI ISt
o0ecrieueHrs: TOTHOIIEHHOM COIMaIbHOM U TpodeccnoHanbHou aestenbHoctd (OK-8);

- CIOCOOHOCTBIO MCIOJIB30BATh MPUEMBI OKa3aHUsI IEPBOM MMOMOIIM, METO/IbI 3AIIUTHI B
YCJOBHSX Upe3BblYaiiHbIX cutyaruii (OK-9).



3.2. BbINYCKHHMK, OCBOMBIIMII NporpamMmy OakajaBpuaTa, I0JKeH 00J1aJaTh
cJ1eyIUMH 001enpogecCHOHAIbLHBIMH KOMIIETCHIMAMM:

- CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX THUCIHIUIMH B IpodeccronansHoil aestensHoctu (OI1K-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOW (hM3MYECKON KapTUHE MHUpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BELIeCTBA JJs ITOHMMAHUS
OKpYy>KaroIero Mupa u ssieHuii mpuposi (OI1K-2);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSA O CTPOECHUU BEIIECTBA, NMPUPOAE XUMHUYECKOU
CBSI3U B PA3JIMYHBIX KJIACCaX XUMHUECKUX COCTUHEHUN JJIsi IOHUMAHUS CBOMCTB MaTepHANIOB U
MEXaHU3Ma XUMUYECKHX [IPOLIECCOB, MPOTEKAONIHX B OKpykarouiem mupe (OI1K-3);

- BJQJCHHEM I[IOHMMaHUS CYHOIHOCTHM M 3Ha4eHUs HHGOpMAIMM B PAa3BUTHU
COBPEMEHHOI0 HMH()OPMALMOHHOW 0€30IaCHOCTH, B TOM YHCJE 3alUThl I'OCYAAPCTBEHHOM
taitabl (OITK-4);

- BJIaJICHUEM OCHOBHBIMU METOJaMHM, CIIOCOOAMHU U CPEACTBAMU IOJYyUCHHMsI, XPAHEHUS,
nepepaboTku HH(OPMAIMH, HAaBBIKAMUA PAabOTHI ¢ KOMITBIOTEPOM KaK CPEACTBOM YIPABICHHS
undopmarmeit (OITK-5);

- BIIQJICHUEM OCHOBHBIMH METOJAaMHU 3alIUThl TPOHU3BOJCTBEHHOTO II€PCOHANIA U
HACEJICHUS OT BO3MOXHBIX MOCIICICTBUIT aBapuii, KaTacTpod, cTuxuitHbix 6enctuii (OITK-6).

BbinycKHHK, OCBOMBIIMII mporpamMmy OakajaBpuarta, /J0JKeH 00Ja1aTh
cJ1eyIIHMH NPodecCHOHATIBLHBIMHM KOMIIeTCHIMAMU:

NMPOU3BOICTBEHHO-TEXHOJIOTHYeCKast 1esATeTbHOCTD:

- CIIOCOOHOCTbIO W TOTOBHOCTBIO OCYILECTBJIATH TEXHOJIOTMYECKUH Ipolecc B
COOTBETCTBHHM C PErJIAMEHTOM W UCIIOJIBb30BaTh TEXHUYECKHE CpPEACTBA IS H3MEPEHHS
OCHOBHBIX [TAPAMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOMCTB chIpbs 1 mpoaykimu (I1K-1);

- TOTOBHOCTHIO TIPUMEHATH AHAIUTUYECKAE W YHCICHHBIE METOJAbl pEHICHUs
[IOCTaBJIEHHBIX 3a/la4, HCIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOIHUH,
POBOJIUTH 00pabOTKy MH(POPMALIUK C MCIIOIB30BAHUEM MPUKIIAIHBIX MPOTPAMMHBIX CPEJICTB
cheppl NpodecCHOHATBHON  JEATENBHOCTH, HCIOIb30BaTh  CETEBbIE  KOMIIBIOTEPHBIE
TEXHOJIOTUU ¥ 0a3bl NaHHBIX B CBOEH MpodecCHOHANBHON 00JaCTH, MaKeThl MPUKIIAJHBIX
[porpaMMm JUIsl pacueTa TeXHOJIOTHYeCKHX napaMeTpoB odopyaosanus (I1K-2);

- TOTOBHOCTBIO HCITOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 KaU4eCTBY, CTaHIApTH3AINN
U cepTU(UKAIMU TPOAYKTOB M U3/IEIHUH, SIEMEHThl SKOHOMUYECKOT0 aHaJI13a B MPAKTHUYECKOM
nestenprocTH (TTK-3);

- CMOCOOHOCTBIO TNPHUHUMATh KOHKPETHBIE TEXHMYECKHE pELIeHHs Npu pa3padoTke
TEXHOJIOTUYECKHAX TPOIIECCOB, BHIOMPATh TEXHHYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTHYECKUX TocieacTBril ux npumeHenus (I1K-4);

- COCOOHOCTBHIO MCTIONB30BaTh TPABWIIa TEXHUKH O€30MacHOCTH, MPOU3BOJICTBEHHOM
CaHWTapUHu, TMOXKAPHOM O€30MacCHOCTH W HOPM OXpaHbl TpyAa, H3MEpSITh U OLIEHUBATh
nmapaMeTpsl IPOM3BOJICTBEHHOTO KJIMMATa, YPOBHS 3albIJICHHOCTH M 3ara30BaHHOCTH, IITyMa H
BUOparmu, ocBereHHocTr pabounx mect (ITK-5);

- CIIOCOOHOCTHIO HAJIAXKWBATh, HACTPAUBATh U OCYIIECTBISTH MPOBEPKY 000PYIOBAHUS
u nnporpamMmMHbIX cpeacts (I1K-6);

- CHOCOOHOCTBIO  AHANM3UPOBATh TEXHUYECKYIO JIOKyMEHTAIMI0, TOJA0WUpaTh
000pyIoBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO TIPOBOJWTH AaHAIHM3 CHIPbS, MaTEpUAIIOB W TOTOBOW MPOMYKIUH,
OCYHIIECTBIISITh OIIEHKY pe3ynbTaroB aHanmu3a (I1K-10);

- CIOCOOHOCTBHIO BBISBIATH M YCTPaHSATh OTKJIOHEHHS OT PEKUMOB pPabOTHI
TEXHOJIOTUYECKOT0 000pY/JOBaHHS U MapaMeTpoB TexHosornueckoro mporecca (I1K-11).

HAYYHO-MCCJIe0BATEIbCKas 1eSITeIbHOCTh:

- CHOCOOHOCTBIO IUIAHUPOBATb M  TNPOBOAUTH  (HU3UUYECKUE M  XUMHUYECKHE
OKCIEPUMEHTHI, TPOBOIUTH OOpabOTKYy WX pe3yabTaTOB M OIEHWBATh MOTPEIIHOCTH,
BBIIBUTaTh THUIIOTE3bl W YCTAaHABIMBATh TPAHMIBI WX MPUMEHEHHS, NPUMEHATH METOJIbI
MaTeMaTHYeCKOr0 aHajiu3a W MOJEIMPOBAHUS, TEOPETUYECKOIO U SKCIEPUMEHTAIBHOIO
uccnenoBanus (ITK-16);



- TOTOBHOCTHIO TIPOBOJUTH CTaHAApPTHBIE U CEPTU(DUKANMMOHHBIC HWCHBITAHUS
MaTepHaioB, U3JCIUI 1 TeXHOIornueckux mporeccos (ITK-17);

- TOTOBHOCTBIO UCTIOJh30BaTh 3HAHUE CBOMCTB XUMHUYECKUX AJIEMEHTOB, COCTUHEHUN 1
MaTepUaJIOB Ha UX OCHOBE JIJIs pelieHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3WYCCKUX TEOPHM MJIsi PEIICHUs
BO3HUKAIOMIUX (PU3MYECKUX 33134, CAMOCTOSTEIILHOTO NpuoOpeTeHus (U3MYECKUX 3HAHUHU,
JUISE TIOHUMaHUsl MPUHIMIIOB PabOThl MPUOOPOB M YCTPOWCTB, B TOM YHUCIIC BBIXOJSIIMX 32
npeiesbl KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHUYECKYI0 HWH(GOpPMAIIMIO, OTEYCCTBCHHBIH H
3apyOeKHBIN OMBIT 10 TemaTuke uccaemoBanus (ITK-20).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITPU PEAJIM3ALIUA
ITPOI'PAMMBbI BAKAJIABPUATA

4.1 O0mas xapakTepucTHKAa 00pa30BaTeIbLHOM 1eATeJIbHOCTH

OO0pa3zoBarenbHas A€ATEIBHOCTD 110 IpOrpaMMe OakajgaBpuaTa peaycMaTpUBacT:

— TpoBeleHHE YYEOHBIX 3aHATHH MO AMCUUIUIMHAM (MOAYIsM) B (opme JeKIui,
CEMHUHApCKUX U J1a0OpaTOpHBIX 3aHATUH, KOHCylbTaluui, HHBIX (opM o0OyueHus,
MIPEYyCMOTPEHHBIX YU€OHBIM IIJIAHOM;

—  IpoBeJeHHE yueOHOM, TPOM3BOJCTBEHHON U MPEAUIIIIOMHON NPAKTHUK;

— TIIPOBEJEHME HAy4YHBIX MCCIEJOBAHUH B COOTBETCTBUUM C HAIPaBICHHOCTBIO
porpamMMbl OakanaBpuara;

— IpOBEIEHHE KOHTPOJII KauecTBa OCBOEHHS IporpaMMmbl OakanaBpuara
MIOCPEACTBOM  TEKYIIEro KOHTPOJS  YCHEBAEMOCTH, IPOMEXKYTOUHOM aTTecTaluu U
rOCyJapCTBEHHOI UTOTOBOM aTTECTallMU 00Y4arOLIMXCS.

4.2. Y4eOHbIi IJIaH NOATOTOBKH 0aKaIaBpPOB

VYueOHblIi IU1aH MOATOTOBKU OakalaBpoOB pa3pabOTaH B COOTBETCTBUU C TPEOOBAHUAMHU
®I'OC BO, yrBepxaeHHOro npukasoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
@eneparn ot 11 aBrycra 2016 r. Ne 1005 mo nHampasnenuto mnonaroroBku18.03.01 -
XHUMHYECKasi TEXHOJIOTHS.

B yuebHOM miiaHe oToOpa)keHa Joruyeckas Mocyie0BaTeIbHOCTh OCBOECHUS IIMKIOB U
paznenoB OOIl (aucuuIUIMH, MpakTHK), oOecrneyuBaroUmMX (OpMUPOBAHHE KOMIIETEHLUH.
VYkazaHa o01as TpyJJ0eMKOCTb JUCLUIUINH, MOYJIEH, MPaKTUK B 3aU€THBIX €AMHUIIAX, a TAKXKe
ux 0o01as u ayaJuTOpHasi TPYJJ0EMKOCTb B Hacax.

VY4eOHbIN MIaH MOATOTOBKM OakanaBpoB mo HampasieHuto 18.03.01 Xummueckas
TeXHOJIoTHs, NPoPuib « TeXHOIOTUS HEOPTaHUYECKUX BELLIECTBY MPUIIaraeTcsl.

4.3. KanenaapHuslii yueOHblii rpaguk

[TocnenoBaTenbHOCTh pea3alui MporpaMMbl OakanaBpuara 1o rojaMm M ceMecTpam
(BKIIIOYasi TeopeTHuecKkoe o0ydeHHe, MPAaKTUKH, HAyYyHbIE MCCIEAO0BAHUS, IPOMEXYTOUHBIE U
TOCYJJapCTBEHHYIO UTOTOBYIO aTTECTAllW, KAHUKYJIbI) MPUBOIUTCS B KaJlEeHAAPHOM yueOHOM
rpaduke (MpuIoKeHHEe — paboumnil yueOHbIH IJ1aH).

4.4. AuHoTauMM pado4uX NPOrpamMM JHCHHUILINH

[lpuBoaATCs aHHOTaMKM paboOYuMX MPOrpaMM AMCHUUIUIMH B COOTBETCTBHU CO
CTPYKTYpO#l mporpammsbl OakanaBpuaTra ¢ yka3aHHMeM oObeMa M BHJA Y4eOHBIX pPaboOT MO
JTUCIUILINHAM.

YcaoBHble 0003HaUYeHus: 3a — 3a4eT; 3a0 — 3a4eT ¢ OLeHKOI; IK3. — IK3AMEH.

4.4.1. IncuMiuiiHbI 00s13aTe/IbHOI YyacTu (0a30Basi 4acTh)

AHHOTAIUA
padoueii mporpaMMbl JUCUHUILJIMHBI
«AHnoctpannbii m361k» (b1.65.01)



1. leab AUCUMILINHDBI
— npuoOpeTeHrHe OOyYarIIMMHUCS OO0INeH, KOMMYHHUKATHBHOH U MpodecCHOHATbHOM
KOMIIETEHIM, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX 3Tamax SA3bIKOBOM MOJTOTOBKH
MIO3BOJISIET UCIIOJIb30BaTh MHOCTPaHHBIH A3BIK MIPAKTUYECKH Kak B
npodeccnoHabHOM  (IPOU3BOJACTBEHHOW © HAy4YHOW) JEATEIbHOCTH, TaK W IS
1enei caMooOpa3oBaHuUs.
2. B pesyabTare wu3yYeHHs MCHUIUIMHBI oOOydamouuiics 1o mnporpamme
0akaJlaBpUAaTa J0JIKeH:

Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTh K KOMMYHHMKAIIMHM B YCTHOW U MUCbMEHHOM (hopMax Ha PYCCKOM U
MHOCTPAHHOM SI3bIKaX JJISl pEIICHUS 3a/1a4 MEKIMYHOCTHOTO U MEKKYIBTYPHOTO
B3anmoeiicteus (OK-5).

3names:
- OCHOBHBIE CHOCOOBI COYETAEMOCTH JICKCHMYECKHUX €OUHHUI] U OCHOBHbBIE
CJIOBOOOpa30BaTeNIbHbIC MOJICIIN;
- pyCCKHe SKBUBAJICHTHI OCHOBHBIX CIIOB M BBIPKEHUN pedH B MPOIIECCe MEKIUYHOCTHOTO U
MEXKYJIBTYPHOTO B3aMMO/ICHCTBHS,
- OCHOBHBIE IPUEMBI U METO/IbI pedepHUpPOBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI;
- TNACCHBHYIO M aKTUBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYYHYIO U CIICIIHATBHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JUIsl PAOOTHI HAJl TUTIOBBIMH TEKCTAMU;
- npueMsbl paboThl C OPUTUHATIBLHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemn:
- paboTaTh C OPUTHHAIBHOMN JINTEPATYPO HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIOBapeM;
- BECTHU MEPENUCKY Ha U3y4aeMOM S3BIKE C [EIbI0 MEKIMYHOCTHOTO U MEKKYIBTYPHOTO
B3aHMOJCHCTBUS;
- BECTH PEUYEBYIO JEATEIbHOCTh TMPUMEHUTENbHO K cdepe OBITOBOM
po¢eCCuOHATBHOM KOMMYHUKAITUH.

Brademu:

- MHOCTPAHHBIM S3IKOM Ha YPOBHE MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO OOIICHHUS,
HaBBIKAMU M YMEHHUSMHU PEUEBOI JeATETbHOCTH IPUMEHUTENBHO K cepe ObITOBON U
npodeCCHOHATbHON KOMMYHHUKAIIUN, OCHOBAaMH ITyOJIMYHON peyH;
- OCHOBaMHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATyphbl HA H3y4aeMOM MHOCTPAHHOM
SI3BIKE.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Mooyns 1. I pammamuyeckue mpyonocmu u3yuaemozo sA3vlka

1.1 JInuHble, NPUTSKATEIbHBIE U IPOUYNE MECTOUMEHHS.

CrpsixeHue ri1aroyia-CBsi3KH.

M3meHeHue rinaroya-cBsi3ku B (hopmax HacTosimiero BpeMeHu. O0pa3oBaHue pa3IMyHbIX
BHJIOBPEMEHHBIX (POpM C MoMOMIbIO Tiaroja-cBs3ku. OOpa3zoBaHue u ynorpebienue Ghopm
MACCUBHOTO 3aJIoTa.

1.2 Tlopsiaok ci10B B MpeanokeHuu. IMpaTHUecKre KOHCTPYKLIUH.

2.1. Uadunutus. @opmel undpunutuba. [IpogomkeHHst U nepeKTHbI MHOUHUTHUB.
Oynkuuu  MHQUHUTHBA B nIpepioxeHun. OOpa3oBaHHe U ynoTpeOlieHHe HWH(OUHHUTUBHBIX
00OpOTOB THNA «CIOXKHOE IOJAJIEKAIIEEe» U «CIOXKHOE JONOJHEHHEe». BapuaHThl mepeBona
MH(UHUTUBHBIX O0OPOTOB Ha PYCCKHIL SI3BIK.

2.2. Bunospemennbsle (Gopmbl riarojoB. OOpa3zoBaHHE MNPOCTHIX, MPOJOIKEHHBIX,
nepeKkTHRIX © Tep(eKTHO-TIPOJAODKEHHBIX BpeMeH. BomnpocuTenbHbIE MPEUIOKEHUS B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULATENbHBIX (POPM IJ1arosia B pa3IMyHbIX BPEMEHaX.
Mooy 2. Umenue memamuueckux mexkcmos.

YreHne TEKCTOB MO TEMaM:

1. Beenenue B crieniuaibHOCTE

2. 1.11. Mennenecn

3. PXTY um. JI.1. MenpaeneeBa



IlonsTHe 0 BUAax yTeHUs Ha npumepax TexcroB o Xumuu, .M. Menneneese, PXTY
um, JI.1. Menaeneena.

AKTHBHU3a1Us JIEKCUKU IPOUYUTAHHBIX TEKCTOB.

N3yuaroiee uTeHHe HayYHO-TIOMYJISIPHBIX TEKCTOB 110 BBIOPAHHOMN CIIELUAIbHOCTH.

IIpumepHas TemaTuKa TEKCTOB:

«Hayka, TeXHOJIOTHS ¥ Hay4YHbIE METObI»
«XHMMHYECKOE MPEIIIPUATUEY.

Jlekcuueckue  OCOOCHHOCTM  TEKCTOB  HAy4YHO-TEXHMYECKOH  HaIpaBIEHHOCTH.
TepMuHoOIOTHS HAyYHO-TEXHUUECKOH JINTEPATyphbl HA U3y4aeMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuou peuu

IIpakTHKa yCTHOM PEeYH 110 TEMAM:

1. «I"'oBopHuM 0 cebey,
2. «B ropoae»,
3. «PaiioH, rae s KuBy».

MoHonornueckass pedyb 10 TemMe «o cebe». Jlekcmueckue 0COOECHHOCTH
MOHOJIOTHYECKON  peun. PedeBoll 3THKET NOBCEAHEBHOrO OOIIEHUs  (3HAKOMCTBO,
IIpe/ICTaBICHNE, YCTAaHOBJIECHUE U MOJAEpKAHUE KOHTAKTa, 3alpoC U COOOLIEHIE HHPOpMAIIH,
noOyKAeHue K JeHCTBUIO, BhIpaKeHHE MPOCckObl, cornacus). DoHeTnyeckue xapakTepUCTHKH
n3y4aeMoro si3bika. OCOOEHHOCTH AUATIOTUYECKON Peun 1O MPONUJICHHBIM TEMaM.

OO11ee KOIMYECTBO MOAYIIEH - 3.

4. O0beM y4eOHOI TUCIUIIIIMHBI

B
o B akagem.
Bunel paboueii paboTsl 3a4ETHBIX
qacax
eIMHUILIAX
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 8 288
Konrakthas patdora (KP): 2.2 80
JIeKMHU yyeOHbIM NIAHOM He NPedyCMOmpeHbl - -
[IpakTuueckue 3ansatus (113) 2.2 80
JlaGopaTopHble 3aHATHUS y4eOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 4.8 172
VYrpaxHeHuUs: T0 COOTBETCTBYIONIUM pa3JiejaM AUCITUTUTHHBI 4.8 172
) JK3aMeH IK3aMeH
Bua xoHTpOJIsA: JK3aMeH E— e
1 36
B
. B actponom.
Bunst paboueii paboTsl 3a4ETHBIX
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 8 216
Konraktnas padora (KP): 2.2 60
JIeKIIMHU yyeOHbIM NIAHOM He NPedyCMOmpeHbl - -
[Tpaktuueckue 3ansatus (I113) 2.2 60
JlaGopaTopHbIe 3aHATHS YYeOHbIM NIAHOM He NPeOYCMOMPEHb - -
CamocrositesbHas padora (CP): 4.8 129
YpakHeHus: 10 COOTBETCTBYIOIIMM pa3ziesiaM AUCHUTIIHHBI 4.8 129
IK3aMeH IK3aMeH
Bun xoHTpOJIA: 3 JK3aMeH EEE— P e—
1 27
AHHOTAUA

paboueii mporpaMMbl THCHUIJIHHBI
«®@unocopusn» (b1.5.02)
1. Hea» mucummiannbl «Dunocopus» — cHOpMHPOBATH Yy CTYAECHTOB KOMIUIEKCHOE
NPEJICTABIICHHUE O POJIM M MeCTe (PHIOCOPHUU B CHCTEME I'YMaHUTAPHBIX, COIMATBHBIX H




€CTeCTBEHHBIX HAyK, II03HAKOMUTh HUX C OCHOBaMH (PHUIOCOPCKOro 3HAHUA,

HEOOXOAMMBIMU JIJIs pEIIEHUS] TEOPETUUECKUX U NMPAKTHUUYECKUX 3ajad.

2. B pesyabTtare H3yYeHMs [JUCHMIUIMHBI o0y4yallMiicA Mo mnporpamme
0akajiaBpuAaTa J0JIKeH:

Obaaoams crienyromumMu o0mekynsTypHbiMU (OK) KOMIeTeHIIUSMH:

— CHOCOOHOCTBIO MHCIIOJIBb30BaTh OCHOBBI (pUIOCOPCKUX 3HAHMH 111 (HOPMUPOBAHUS
MupoBo33penyeckoii noszuimu (OK-1);

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IIPABOBBIX 3HAaHMH B pa3lIMuHBIX chepax
nesrenprocTr (OK-4);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COCIUHEHUN U
MaTepUajIoB Ha UX OCHOBE JUIS pelleHHs 3a1a4 npodeccruonanpHon nestensaoctu (ITK-
18).
3uams:

— OCHOBHOE COZIEp>KaHUe IJIaBHBIX (PHIOCOPCKUX LIKOJ U HalpaBJIeHUH, pecTaBuTenen
STHX IIKOJI, CBSI3b M pa3nuyue ux GuiocohCKux MUaeu, CBA3b UCTOPUKO-PHIOCOPCKUX
KOHIIENLUI ¢ COBPEMEHHBIMU IIPOOIeMaMu MHIMBUAYAIbHONU U OOIIECTBEHHON KU3HH.
Ymemy:

— IIOHUMaTh M aHAJIW3UPOBATh MHUPOBO33PEHUYECKHE, COLUAIbHbIE W HHAWBUAYaJIbHBIE
npoOJIeMBl COBPEMEHHOH KHM3HH;, TPAMOTHO BECTH AMCKYCCHIO, apryMEHTHPOBAHHO
OTCTaMBaTh CBOI IMO3MLHMIO MO0 3HAYMMBIM (QHIOCOPCKUM IpobdIeMaM COBPEMEHHOMH
KM3HHU, OMUPAsACh HA HApaOOTaHHBIM B HMCTOpPHH (GMIOCO(UU MaTepHal; MPHUMEHSTh
NoJTy4eHHble (PUI0co(CKUe 3HAaHUS K PELLICHHIO MTPO(pECCHOHANIBHBIX 3a/1a4;

Braoemy:

— TpeACTaBICHUSAMHU O PUIOCOPHUH KaK HAyKe U CUCTEME LIEHHOCTEH, ee MeCTe B CUCTEME
TYMaHUTApHOTO 3HAHUS; OCHOBaMH (HIOCO(PCKOTO MBIIUICHHUS;, KaTerOpHaIbHBIM
anmnapaToM M3y4yaeMoM TUCHMIUIMHBI, QHIOCOPCKUMH METOAAMHU aHAJIN3a Pa3IMYHBIX
npobneM, HaBbIKaMU  (PUIOCOPCKOW KYIBTYpbl Ui BBIPAOOTKH  CHCTEMHOTO,
LIEJIOCTHOTO B3IJIAAa HA JeMCTBUTENBHOCTh M MECTO XUMHUHM M XUMHUUECKOH TEXHOJIOTUH
B LIEJIOCTHOM KapTHHE MUpA.

3. Kparkoe conep:kanue TMCHUTIMHBI:

Brenenue. ®unocodus, ee IpOUCXO0XKICHUE U POJIb B 00IIECTBE.

Mopnyas 1. OcHoBHBIE (HiI0COPCKHE HIKOJIbI.

AHnTnyHass ¢unocopus (nocokpatuku, coductsl, Cokpar, J[emoxpur, I[lnartow,
Apucrorens, NIMHACTHUECKU-pUMCKast Guiiocodusi). OCHOBHBIE MPOOJIEMBI CPEIHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenus. Hemenkas knaccudeckas ¢punocodus. Pycckas dpunocodus XIX —
XX BB. OcHOBbl MapkcHCTCKON (unocopuu. OCHOBHBIE HANpPaBIEHUS COBPEMEHHOU
¢dunocodpum.

Moayab 2. ®unocodckne KOHUENIUN OBITUA U O3HAHMS.

[Tpobnema ObITHsE B uctopuu ¢unocopuu. IIoHATHS MaTepuanbHOTO U UAEATBHOTO.
OcHoBHble (unocodckre HampaBiIeHHs: MaTepuanu3M U uaeanusM. [IpuHuun riodaabHOTO
HBOJIIOIMOHU3MA B COBPEMEHHON Hay4YHOW KapTHHE MHpa.

Konmemnuy mpocTpaHcTBa U BpeMEHH B UCTOPHH GHITOCO(UHN B HAYKH.

[TIpoucxoxaenne  cozHanus. Pomp  Tpyna B IPOMCXOXKACHUH  CO3HAHMUSL.
Wneanuctuveckne W MaTepUHATMCTHYECKHE KOHIENIUMU co3HaHus. CoO3HaHWE H  MO3T.
CosnarenbHOe 1 Oecco3HarenbHoe. CozHaHue U s13bIK. Co3HAHME U CaMOCO3HAHHE.

Konnernmmu rHOceonoruu B ucTOpur  (GUIOCODUU: CEHCYaTU3M, palliOHATU3M,
CKENTHULIM3M, AarHOCTUIM3M, KOHLENIMS BPOXACHHBIX HJAeH, anpuopusM. Jluamextuka
MO3HAHWS: YYBCTBEHHOE U parioHabHoe. OCHOBHBIE TEOPUHU HCTHHBI.

Mopnyas 3. IIpo0Jiembl 4esoBeka B (puinocopuu.

YenoBek kak mpeaMmer ¢Qumocodckoro aHanmza B UCTOpUU  (QUIIOCO(UH.
[IpoucxosxaeHue 4YenoBeKa: MPUPOAHBIE W COLHUANbHBIE YCIOBUS aHTPOIIOCOIMOTEHe3a.
buonornyeckoe u conuaibHoe B YeaoBeke. IHAUBUA, MHIUBUAYAIBHOCTD, TUYHOCTb.



CMBICIT KU3HU U TIpeIHa3HAaYCHHE 4yelioBeka. JKu3Hb, cMepTh, OeccMmepTre. [[BuxkeHme
HEHACWJIUsA, €ro poib B coBpeMeHHOW >km3HU. llemn w mnenHoctu. CBoOoma BOMM U
OTBETCTBEHHOCTH JIMYHOCTU. HpaBCTBEHHbIE, pETUTHO3HBIE, 3CTETUYECKHUE LICHHOCTH.

Monayasb 4. Pujiocopus uCTOpUH U 001IECTBA

YemoBeK B CHCTEME COLHMAIBHBIX CBs3ed. JIMYHOCTE M Macchel, cBoOoma u
HeoOxonumocTh. Dunocodpus ucropuu: GopMalMoOHHAS U LUUBUIN3ALMOHHAS KOHIECHINU
HUCTOpPUYECKOro pa3Butus. [IporpeccucTckue U NMUKIMYECKUE MOJEH pa3BuThs. [100anbHbIC
po0GsieMbl COBpeMeHHOCTH. KoHIIemnus ycToOMUMBOro pa3BUTHS U CLIEHApUH Oy TyIIEro.

ObmectBo u ero crpykrypa. ComuanbHas, MOJIUTHYECKas M JyXOBHast CQepsl
obmectBa. Konuenuuu rocymapctBa B ucTopuu (unocodpckoit Mbicnu. ['pakgaHckoe
00IIECTBO U MPABOBOE FOCYAAPCTBO.

Monayasb 5. @usiocodcekue npodjeMbl XUMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTPYKTypa HAy4dHOTO 3HAHUS, €r0 METOJbI U (HOPMEI.
Hayunsle peBontonnu U cMEHa TUIIOB pauuoHaibHOCTH. Hayka B cOBpeMEHHOM Mupe. DTHKa
HayK{ U OTBETCTBEHHOCTb YUYEHOTO.

[IpoGnema cooTHomIeHUs] HayKd M TexHUKU. ColManbHble MOCIEACTBUS HAy4YHO-
TEXHUYECKOTO TMporpecca. DTUYECKHE M DKOJIOTMYECKHE WMIICPATUBBI PA3BUTUS HAYKH U
TEXHUKH.

MecTo XMMHH B CUCTEME €CTECTBCHHBIX HayK. OCHOBHAs MpoOJieMa XUMHUH KaK HAYKU
u mnpousBoacTtBa. llenun wu 3agaum  xumudeckoil TexHonoruu. Crenupuka XUMHKO-
TEXHOJIOTHYECKOTO  3HAHUA: (yHAAMEHTAIbHOE W  MPUKIAJHOE, OMIIUPUYECKOE U
TEOPETUYECKOE.

4. O0beM yueOHOH TUCUMIINHBI:

. B 3aueTHBIX B akanem.
Bunsr paboueii paboTh

¢ IMHHIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 5 180
AYIUTOpPHBIE 3aHATHA: 4/3 48
Jlexiuu 8/9 32
Cemunapsi (C) 4/9 16
CamocrosiTeibHasi padora (CP): 8/3 96
By KOHTpOJIsI: IK3aMeH 1 36

. B 3aueTHBIX B acTpos.
Bunet paboueit paboTsl

eIIMHUIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCHHIIJIMHBI 10 Y4e0HOMY MJIAHY 5 135
AyANTOpPHBIE 3aHATHA: 4/3 36
Jlexiuu 8/9 24
Cemunapsi (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
By KOHTpOJIsI: IK3aMeH 1 27
AHHOTaIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«Uctopus» (b1.5.03)

1. Heasb aucuumimHbl — GOpMUPOBaHKE y CTYACHTOB KOMIUIEKCHOTO TPEICTABICHUS O
pPOJM M MECTe MCTOPUHM B CHCTEME T'YMAaHUTApHBIX M COLUAIBHBIX HAyK, KYJIbTYPHO-
HCTOpHYECKOM cBoeoOpa3um Poccum, ee MecTe BO BCEMHPHO-UCTOPHYECKOM ITpoIiecce,
00 OCOOEHHOCTSIX M OCHOBHBIX OJTanax €€ MCTOPUYECKOTr0 pa3BUTHS; BBEICHUE
CTYJEHTOB B KpYyI HCTOPUYECKUX MpoOJeM, CBS3aHHBIX C oOacThio Oyaymien
npoecCUOHATLHON 1EATENIHOCTH.

2. B pesyabrare wu3y4YeHUs] JUCHHMIUVIMHBI O0ydamuuiics M0 mporpamMme
0akaJaBpHATA 0JIKEH:

Obnadams cnenyronumu 00meKkyasTypHbIMA (OK) KoMIeTeHITUsAMH



— CHOCOOHOCTh AHAIM3MPOBATH OCHOBHBIE ATallbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs 00mIeCcTBa A1 POPMHUPOBAHUS rpakaanckoi mosuimn (OK-2).
3uams:

— OCHOBHBIE HallPaBJIEHUs, IPOOIEMbI U METO/BI UCTOPUUECKON HAYKH;

— OCHOBHBIE 3TAllbl U KII0YeBbIe COOBITHSI UCTOpUHU Poccuu u Mupa;

— O0COOEHHOCTH  pa3BUTHSL  POCCHIMCKOrO TOCYAAapCTBa,  BBIJAIOIIUXCA  JesTenel
OTEYECTBECHHOH M BCEOOIIEH NCTOPUH.

Ymems:

— COOTHOCHTH OOIIME HCTOPUYECKHE TPOIECChl M OTHACIbHBIC (DAaKThl; BBISBIATDH
CYIIECTBEHHbIE YEPThl HCTOPUUECKUX MPOLIECCOB, ABJICHUNA U COOBITUI; aHAIIM3UPOBATh
COLIMAJIbHO-3HAYUMBIE ITPOOIIEMBI;

— (¢opMynIMpOBaTh M apryMEHTUPOBAaHO OTCTaWBaTh COOCTBEHHYIO IIO3MLHIO IO
Pa3IUYHBIM POOIEMaM UCTOPHH.

Braoemy:

— IpEeACTaBICHUSIMHU 00 UCTOPUHU KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOI'O 3HAHUS;

— IpeACTaBIEHUSIMH 00 OCHOBHBIX 3Talmax B MCTOPUHU 4YEJIOBEYECTBA U HUX
XPOHOJIOTHUH;

— KaTeropuaJlbHO-TIOHATUIHBIM aIlllapaToM M3y4aeMOW JUCLUILINHEI,

— HaBbIKaMU aHaJIW3a UCTOPUYECKUX HNCTOUYHUKOB.

3. Kparkoe cogepxxanue 1uCUHMIIHHBI:

B conepkanue Kypca BKIIOUaeTCsl MOHIATHE 00 UCTOPUHU KaK HAyKe, O €€ MECTE B CUCTEME
COLIMAJIbHO-T'YMAHUTAPHBIX HayK, U3J1araloTCsi OCHOBBI METOI0JIOTMY HCTOPUYECKON HAyKH.

PackpeiBaercst conepkaHue U 00IIas XapakTEpUCTUKAa OCHOBHBIX ITAallOB OTE€YECTBEHHOMN
ucropuu. Hauano poccuiickoii rocynapcrBeHHOCTH. KueBckasg Pycp. OTHOKynbTypHBIE U
COLIMAIIBHO-TIOJINTUYECKUE  IPOLIECCHI  CTAHOBIICHHWSI  POCCUMCKOM  I'OCYJAapCTBEHHOCTH.
[IpunsATHE XPUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. ObpazoBanue Poccuiickoro rocymapcrsa, €ro
ucropuueckoe 3HayeHue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoepHU3auu U npocsenieHus. Pegopmsl
Ilerpa 1 kak mepBas MOMNBITKA MOAEPHHU3ALMU CTpaHbl, €€ ocoOeHHOocTH. DOopMHUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HaNpaBlIEHUS «EBPOIEU3AllMM» CTpPaHbl. DBOJIIOLMS
COLIMAJILHOW CTPYKTYphI o01iecTBa. JlanbHeliiee pacmupenne rpanun Poccuiickoit umnepuu.

Poccus B XIX cronerun. [IpombinuieHHslii nepeBopotr B EBpomne u Poccun: obuiee u
ocoOeHHoe. Baueilmme ycnoBus mnepexona Poccuu kK MHAYCTpUAJIbHOMY OOILIECTBY —
peuieHne  KpPEeCThSIHCKOrO BONpPOCA M OrPaHUYEHHE caMmojJepkaBusa. JUIMTEIBHOCTD,
HEMOCJIe0BaTeIbHOCTh, LUKIMYHOCTh Iporecca OypxkyazHoro pedopmupoBanus. Poib
cyOBeKTHBHOTO (hakTOopa B mpeoaoieHuu oTcTaBaHus. Pedopmbr XIX Beka, ux 3HaUeHHe.
OobmectBeHHbIe BUkeHNS B XIX Beke.

Poccus B naganie XX Beka (1900 — 1917rr.). OcobeHHOCTH COLMATBHO-DPKOHOMHYECKOTO
pa3Butuss Poccum B Hauyae XX Beka. OOBbEKTHUBHas MNOTPEOHOCTh WHAYCTPHAIBHOU
MoaepHuzanun Poccun. CooTHomeHue noauthudeckux cuil B Poccun B Hawaie XX Beka.
Hapactanue kpusuca camonepxasus. IlepBas poccuiickas peomtonusi. OOpa3oBaHue
nojauThdeckux mnaptui. [ocymapcTBeHHas nayma Hadasa XX BEKa Kak TEPBBIA  OMBIT
poccuiickoro napiaMmeHTapusMa. CTONbIMMHCKAs arpapHas pedopma. [lepBas MupoBas BoiiHa
n yuactue B Hed Poccun. ®eBpanbckas peosonus 1917r. m KOpeHHbIE WU3MEHEHUS B
ITOJINTUYECKON KU3HU CTPAHBI.

dopmupoBaHue U CYHIHOCTh coBeTckoro ctpost (1917-1991rr.). [loaroroBka u mobena
OxTs6prCcKOrO BoOpyXeHHOro BoccTanus B Ilerporpaze. I Beepoccuiickuii che3n CoBeToB U
€ro pelleHus. JKOHOMUYECKasl U CollfalibHas MOJIUTHKA OOJIbIIEBUKOB. ['paskjaHcKas BOiHA U
uHocTpanHas uHTepBeHuMsa. CyapOa u 3Hauenune HOIla. YTBepkiaeHue omHOMapTHIHOM
nonutudecko cucrembl. OOpazoBanne CCCP. Ilonmutuyeckas Ooppba B mapTuu "
rocynapctBe. CCCP B ronsl nepBbix msatuneTok (konerl 20-x rr. — 30-e rr.). ®opmupoBaHue
pexxuMa JmyHOW Bracth CTalnvHa M KOMaHIHO-aAMWHHCTPAaTUBHOW CHCTEMBI YIIPABICHUS
rocynapctBoM. Buemnss nmomutuka CCCP B 20-30-e rr. CCCP BO BTOpOHl MHPOBOH U



Benukoit OtedyecTBeHHO! BolHe. M3MeHEHHE COOTHOILIEHHUS CUJI B MHpE IOCIE BTOPOU
MHPOBOM BOWHBI. Hauano «xomogHo#t BoitHb». TpymHoctu nocieBoeHHoro passutusi CCCP.
VY>kecTOYeHHE TOIUTUYECKOTO PEKUMA U MIC0JIOTHIECKOTO KOHTpoIsl. IlonbITki 0OHOBICHHUS
«rocygapctBeHHoro conpanuaMay. XX cbes3n KIICC u ocyxaenue KyibTa TM4HOCTH CTanuHa.
«OTtTenensy B JyXOBHOU cdepe. DxoHOMHUECKHE pedopMbl cepeannbl 60-X TOA0B, MPUUNHBI
UX He3aBeplIeHHOCTH. HapacTtanue KpHU3UCHBIX SIBICHHUH B COBETCKOM obmiectBe B 7/0-e —
cepeaune 80-x ronoB. Buemnss noautuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaaku K
o0ocTpeHuto MexayHapoaHoi oOcraHoBku. «llepecTpoiika»: CYIIHOCTb, II€NIM, 3aJayH,
OCHOBHBIE 3Tarbl, pe3yibTaThl. Pacmag CCCP. O6pa3zoBanue CHI'.

CraHOBIJICHHE HOBOH POCCHUHCKOW rocymapctBeHHOCTH (¢ 1991- mo HacTosimee Bpems).
JIuGepanbHass KOHLENIMA POCCHHUCKHX pedopM: Tepexoa K pbIHKY, (opMupoBaHue
rpa)IaHCKOro oOIiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKUX
pebopm B Hawae 90-x TrTomoB. Koucrutynus Poccuiickoit  ®enepammm  1993r.
MesxHannoHanbHble oTHOLIeHHs. [lonuTnyeckue naptuu U oOIIecTBEHHbIE ABIKEeHU Poccun
Ha COBpPEMEHHOM »JTame. Poccuss Ha myt MojnepHuM3anuu. Poccus B cucremMe MHpPOBOM
SKOHOMMKH U MEXAYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOI TUCIUNIHHBI

Bunel paboueii paboTsl B 3a4eTHBIX | B akaxem.
SIMHMIIAX qacax
O0masi TPyA0eMKOCTh JAUCHUILUIMHBI 10 Y4yeOHoMmy | 4 144
ILUIAHY
Konraktnas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,9 32
[Tpaktrueckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMocCTOsITEIbHOE N3YUYEHHE TUCIUTINHBI 0,8 30
Buj KoHTpoJIs: IK3aMeH 1 36
Bunet paboueii paboTsl B 3a4eTHbIX | B actp.
eAMHHIIAX qacax
O0masi TPya0eMKOCTh JMCHMILIMHBI MO Yy4ieOHoMmY | 4 108
ILUIAHY
KonraktHas patora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaktuueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
IToarotoBka K KOHTPOJIBHBIM paboTaM 0,3 7,5
Pedepar, acce 0,6 15
CaMocCTOsITeIbHOE U3YUE€HHE TUCIUTINHBI 0,8 225
Bupa koHTpoOJISi: IK3aMeH 1 27
AHHOTAIHUA

padoueii mMporpaMMbl TUCUUIJIMHBI
«®u3unueckas KyabTypa u cnopr» (b1.5.04)

1. Heap aucuunauHbl GU3NYECKOTO BOCIHMTAHHUS CTYAEHTOB COCTOMT B (DOPMHUPOBAHHUU
MHUPOBO33PEHUSI U KYJIbTYPbl JUYHOCTH, IPAKJAHCKOM MO3MLIMH, HPABCTBEHHBIX KAdeCTB,
YyBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBHOCTH B NPHUHITHUU PEUIEHHH, CIIOCOOHOCTH
UCMOJb30BaTh pa3HOOOpa3Hble (opMbl (PU3MUECKOW KYIbTYpHI, CIOpTa M TypHU3Ma JUIs
COXPAHEHHUS U YKPEIIEHUSI CBOETO 3[0POBbS U 3/I0POBbsl CBOMX OJM3KHUX B MOBCEIHEBHOM
KHU3HHU U TIPO(PECCHOHATBHOM NEeSITeTbHOCTH.



2. B pe3yabTare U3y4yeHHMs TUCLHUIUIMHBI OOy4aromIMCS MO Mporpamme OakajiaBpHara
TIOJKEH:

Obnadams crienyronmmu o0mekyabTypHbiMU (OK) KOMIIeTeHIIUSAMU:

CIOCOOHOCTH K cCaMOoOpraHu3amnuu u camoodpazosanuto (OK-7);

CIIOCOOHOCTh  HCIIOJIb30BaTh METOABI M CpPeACTBA (U3MUYECKOH KYJIBTYPHI JUIS
obecreyeHrs OTHOIECHHOM COlMaIbHOM 1 ipodeccnonanbHoi aesrenpaoctu (OK-8).
3uamo:

HAyYHO-TIPAKTUYECKHE OCHOBBI (PU3UUYECKON KYIbTYPHI U CIIOPTA;
COLMATILHO-OMOIOTUYECKIE OCHOBBI (PU3HUECKOM KYIbTYPHI U CIIOPTA,

BIUSHUE O3JI0POBUTEIBHBIX CHUCTEM (U3MUYECKOTO BOCIHUTAHUS HA YKPEIUICHHE
3I0pOBbS, TPODUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBaHHA U BPEIHBIX ITPUBBIYCK;
CocoObl  KOHTPOJS W OIEHKM  (U3MUECKOTO  pa3BUTUA U (PU3NYECKOU
MOJITOTOBJICHHOCTH;

MpaBWJia W CHOCOOBI IJIAHUPOBAHUS WHIUBUIAYATbHBIX 3aHATUN PA3UYHON IIEJICBOM
HAIPABIICHHOCTH;

UCTOPUIO (U3UYECKON KYIbTYpPHl M CIOPTa, MUMETh IMPEACTABICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSX HE TOJIBKO CBOEH CTpaHbl, HO U MHPOBOTO YPOBHSI; BaKHEHIINE
JOCTHIKEHUS B 00JIACTH CIIOPTA,

cnoptuBHble Tpaguiuun MXTHU-PXTY um. JI.U. MenaeneeBa, MIOMHHUTh O MOJBUTaX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

CaMOCTOSITENIFHO 3aHUMAThCS (PU3NIECKON KYIbTYPOI U CIIOPTOM;

OCYIIECTBIISATH CAMOKOHTPOJIb 32 COCTOSTHHEM CBOETO OpraHW3Ma U COOIOAATh IMpaBuia
TUTHCHBI U TEXHUKH 0€30IaCHOCTH;

OCYIIECTBIISITh TBOPUYECKOE COTPYJHHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATHIMA
buznyecKoil KyJabTypOl U CHOPTOM.

Bnaodemu:

CpPEeICTBAMU M METOJaMH YKPEIUICHUS WHIWBUIYaJbHOTO 30POBBS, (PU3UUIECKOTO
CaMOCOBEPILICHCTBOBAHHS;

JOJDKHBIM ~ YpOBHEM  (DM3WUYECKOW  MOATOTOBICHHOCTH,  HEOOXOJUMBIM  JUIS
KaueCTBEHHOTO YCBOCHHS MpPO(eCcCCHOHANBHBIX YMEHHW W HaBBIKOB B IPOIECCe
oOydeHus B By3e, JUIsl 0OecrieueHus] MOIHOIIEHHOM colMaibHON U TPpOodhecCHOHaIbHOM
JESITSIILHOCTH 1TOCJIC OKOHYAHUST yI4eOHOTO 3aBEICHUSI.

1. Kparkoe conep:kaHue JMCHHUIIMHbI
Pazaenbl AMCUMIIMHBI M BUABI 3aHATHIA
Mony Haszsanue monyis Bcero Yacos
Ib Jlek MII3 |IIIPIT | KP
1. [Mpenmer «Pusnveckas KyJIbTypa u 18 2 6 9 1
cnopt». Mctopus ®KuC
2 OCHOBHI 3T0pPOBOTO 00pa3a KU3HH 18 2 6 9 1
(30XK)
3 buonoruueckrue ocHOBbI (pU3NUECKON 18 2 6 9 1
KYJIBTYpHI U CIIOpTa
4 [TpodeccuonanbHO-IpUKIaAHAS 18 2 6 9 1
du3nueckas KyapTypa U CopT
Bcero yacos 72 8 24 36 4

Kaxnbiii MoayJIb IPOrpaMMbl HMeeT CTPYKTYPY:

- JIEKLUU WINA TEOPETUUECKUN pa3ae;

- MPaKTUYECKUN pa3len, COCTOUT H3: MEeTOAuKOo-TpakThuueckux 3aHatuil (MII3) u yuyeOHo-
TPEHUPOBOYHBIX 3aHATUH (IpodeccroHATBHO-TIPUKIIaAHAs Gu3nuecKas moaroroska, [1I1MPIT);
- KoHTpobHBIN paznen (KP).




Teopernueckuii pazaena GopMupyeT CUCTEMY HAYYHO-TPAKTHUECKUX M CIICIHATBHBIX
3HAHUW, HEOOXOMUMBIX [UIsl TIOHMMaHUs TPUPOAHBIX M  COLMAJIBHBIX  IPOIECCOB
(YHKIIMOHUPOBAHMS (PU3UIECKON KYJIBTYPHI OOIIECTBA U JTUYHOCTH, YMCHUS MX aJallTUBHOTO
TBOPUECKOTO  HCIOJB30BAaHUS JUI JIMYHOCTHOTO U MPO(ECCHOHAIBHOIO  Pa3BUTHS;
CaMOCOBEPIIIEHCTBOBAHMSI, OPTaHU3AIUU 3I0POBOTO 00pa3a KU3HU MPH BBIMOJIHCHUN YIeOHOM!,
npodeccnoHaNbHOM U COLIMOKYIBTYPHOM 1€ATEIbHOCTH.

MeToauKo-npakTH4ecKre 3aHATHUS [IPEyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOI0B
1 crnoco0oB GOpMUPOBaHUS yUEOHBIX, TPO(HECCHOHATBHBIX U KU3HEHHBIX YMEHHUI U HaBBIKOB
cpencTBaMu GU3HYECKON KYIbTYPHI U CIIOPTA.

Ha MeTonnko-npakTHYeCKUX 3aHATUSIX YIEIAETCS BHUMAHUE:

- OCHOBHBIM TPO0JIeMaM CIIOPTHBHOW TPEHUPOBKH;

- BIUSHUIO (QU3MYECKUX YIpakHEHUH Ha ¢(opMUpoBaHHE MPO(ECCHOHANBHBIX KauyeCTB
OyAylIero CrenuaaIucTa U JMIHOCTH 3aHUMAFOIIETOCS;

- BO3JICUCTBHUIO CPEICTB (PU3NYECKOTO BOCIIUTAHMS HA OCHOBHbBIE (PU3MOIOTHUYECKUE CUCTEMBI U
3BEHbSI ONIOPHO-JIBUTATEILHOTO arnapara 3aHMMaroIerocs;

- BOIpOCaM TMPOBEACHUS COPEBHOBAaHUN (IIpaBWIa COPEBHOBAaHUM, CHCTEMa PO3BITPHIIICH,
orpezieNieHue mooeauTeNneid, 000pyI0BaHUE M HHBCHTAPH ).

IIpodeccnonanbHO-NPUKJIAAHASL MOATOTOBKA IMPOBOIUTCS C Yy4YeTOM Oymyuiei
podecCHOHATEHOM JIEATEIIBHOCTH CTYICHTA.

Y4eOHO-TPEHHUPOBOYHBIE  3aHATHS 0a3upylOTCsl HAa LIMPOKOM  HCIOJIb30BAHUHU
TEOPETUYCCKUX 3HAHWN M METOJWYECKUX YMCHHM, HA MPUMEHEHUH Pa3HOOOPA3HBIX CPEICTB
¢bu3nuecKkoil KynbTypbl, CHOPTUBHON U MNpodeccCHOHANbHO-TIPUKIATHOW  (PU3NYECKOM
MOJATOTOBKH CTYJEHTOB.

KonTposbnblii pasgen. KputepueM ycrnemrHocTH OCBOCHHsI y4eOHOTro MaTepuaia
SIBJISICTCSL OLIEHKA TPETOAaBaTelsl, YUUTHIBAIOIIAS pecysApHOCb NOCeUjeHUsl 005A3amebHbLX
VueOHbIX  3aHAmuli, 3HAHUA TEOPETUYECKOro paszzieNia MpPOrpaMMbl U BBIOJHEHUE
YCTQHOBJICHHBIX Ha JAaHHBIA CEMECTp KOHTPOJIbHBIX TECTOB OOmer (u3ndeckoil u
TEOPETUYECKON MOATOTOBKU Il OTAEIBHBIX IPYMI PA3JIUYHON CIIOPTUBHOW HANPABICHHOCTH.
KP BXOOUT B mpakTUUYECKUE 3aHATHSL. .

4. O6beM y4eOHOM TUCIHUTIUHBI:

B B I VI
Bunsr paboueii paboTsl 3aYETHBIX | aKaJeM. | CEMeCTp | ceMecTp
eMHMIAX | dYacax
OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110 2,0 72 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IJIAHY 36 yac. | 36 uac.
Konrakthas patdora (KP): 2,0 72 36 36
Jlexumu (Jlek) 0,6 8 4 4
KoHTpoibHbIi pa3nen, BXOAUT B 0,4 4 2 2
ayautopHsle 3aHsaTHs (KP)
Camocrositesbaas pa6ora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[TpakTudeckoe 3amaHue 0,5 30 15 15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B I Vi
Busl paboueii paboThI 3aYETHBIX | ACTPOHOM. | CEMECTp | CeMecTp
SIMHHIIAX Jacax
OO0masi Tpy10eMKOCTb M CHUILIHHBI 110 2,0 54 1,0 1,0
y4eOHOMY IIAHY 3.e]l. 3.e/l.
27 yac. | 27 uac.
Konrakthas pa6ora (KP): 2,0 54 27 27
Jlexumu (Jlek) 0,6 6 3 3
KoHTponbHBIN pa3aen, BXOIUT B 0,4 2 1 1




aynutopHsie 3ausaTus (KP)
CamocrosiTesibHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTrueckoe 3aganue 0,5 23 11 12
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer 3auer 3auer
AHHOTAIUA

pado4eii MporpaMMbl JUCHUIJIMHBI
«Maremaruka» (b1.5.05)

1. Iesb AUCHUTILUINHBI — SBIIIETCS (POPMUPOBAHUE Y CTYIEHTOB CHCTEMbI OCHOBHBIX
MOHATHUH, UCTIOIB3YEMBIX JUISl TIOCTPOSHUS BAKHEHIITX MAaTEMAaTHUECKUX MOJICIICH, U
YMEHUS HCII0JIb30BaTh MATEMAaTHUYECKHUE METO/IbI JUIs OTMCAHMSI Pa3INYHBIX POIIECCOB.

2. B pe3yjbTaTe H3yuyeHHUsi TUCHHUILIMHBI 00yYarolIMiicsi Mo mporpaMme 0aKkajaBpuara

JAOJIZKEH:

Ob6naoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusmu:

— CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX

JMCIUILIMH B ipodeccuonansHoi nesitenbroctd (OITK-1).
3uams:

— OCHOBBI TU(HEPEHITNATHLHOTO U HHTETPATBLHOTO HCUMCIeH s, TuddepeHInanbHbIX

YPaBHEHUH;

— MaTeMaTUYECKHE TEOPHH U METO/IbI, JISXKAIUE B OCHOBE MOCTPOCHUS MATEMATUYCCKIX

MOJICNEH;

— OCHOBBI ITPUMEHEHHSI MATEMAaTHYECKUX MOJICIICH U METO/IOB.

Ymems:

— BBIOMpATh MATEMaTUYECKUE METOIbI, IPUTOHBIC JUIs PEIICHUsI KOHKPETHOW 3a/1a4H;

HCIOJIb30BAaTh MATEMATHUECKUE TIOHSTHS, METOJIbI ¥ MOJICIH JUUISI ONTUCAHUS Pa3IHIHBIX

MIPOLIECCOB;

— BBISIBJIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, JISKAINE B OCHOBE KOHKPETHBIX

MIPOLIECCOB;

MCTIOJIH30BATh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00paOOTKH JaHHBIX;

MPUMEHSITh MaTeMaTHYECKHE 3HAHUS Ha MEXTUCITUTUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHJaMEHTAIbHBIX MAaTEMAaTUYECKUX TEOPUN U HABBIKAMH HUCIIOJIb30BAHUS

MaTeMaTHYECKOTO anmnapara;

— METOJIaMH CTaTHUCTUYECKOM 00paboTKH HH(pOpMAILIHH.

Kparkoe comeprkanue TUCIUTLINHBL

1 CEMECTP
1.BBenenue.
[IpenMer u metoab! MaTemMaTuku. ONrcaHue OCHOBHBIX pa3ienoB Kypca. [IpaBuna u
TpeOOBaHMUS NPU U3yICHHUHU Kypca.

2. D1eMeHThI aJredpsbl.

YucnoBble MHOXKECTBA, KOMILIEKCHbIE yncna. Onpenenurenu II u Il nopsiakos. BexkTopsr:
OCHOBHBIE IIOHSTHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BENCHUS BEKTOPOB.
AHanmuTHyecKas TeOMeTpus: psiMasl Ha IJIOCKOCTH, KpuBble I mopsaka. Marpuubl: 1eicTBUs
Ha/l MaTpULlaMH, IPUBEJICHNE K CTylIeHUYaToMy BUy U Buay l'aycca. Panr marpuinsl. O6patHas
Matpunia. Teopema Kponekepa-Kanemnu. Pemenune cucteM JIHHEHHBIX —anreOpanvaecKux
ypaBHeHH. CoOCTBEHHBIE UMcia U BeKTOphl. KBagparuunbie popMsl.

3. ®yukuus ogHoi nepemennoii. IIpenen pynkuun. HenpeposiBHOCTE GyHKIMH.

Oynknus. CrnocoOwl 3amanus Gyaknuu. [Ipenen dbyakumm B Touke. OTHOCTOPOHHUE
npenensl. [Ipeaenst Ha OeckoHeuyHOCTH. beckoHeuHOo Mainble 1 GecKOHeUHO OoJbIne (GyHKINH,
WX CBOMCTBa M B3amMHas cBs3b. CBoiicTBa mpenenoB. [lepBeiii W BTOpOWl 3aMeuaTelbHBIC
npenensl. HenpepslBHOCTh (yHKIMH B TOYKe W Ha HpoMmexyrke. CBoiicTBa (yHKIMIA,
HEMpPEepBIBHBIX Ha OTpe3kax. ToUYKM pa3pbiBa GYHKIMH U UX KJIaCCU(DUKALINA.



4. IuddepenunanpbHoe HcUHCIeHNEe (PYHKIMA OHOM NepeMeHHOI.

[IponsBogHass (yHKIMH, €€ TeOMETPUYECKHH W MexaHWdeckui cMmbict. [IpaBuia
muddepennmpoBanusi. Tabmuna OCHOBHBIX MNpou3BoAHBIX. Juddepenuman ¢ynxmum, ero
IPUMEHEHUsT K MNPUOIMKEHHBIM  BbIUMCIEHMSAM. VIHBapumaHTHOCTH (OpMBI  IIEPBOrO
mudpdepennmana. IlpousBognas cnoxHoi ¢yHkmu. Juddepenmupyemocts QyHKIHH:
OIlpeNleJIeHUue, TEOpeMbl O CBA3M AU(PPEepeHIUPYEMOCTH C HENPEPBIBHOCTBIO U C
CYIIECTBOBAaHMEM NPOM3BOAHOW. OCHOBHBIE TeopeMbl AuddepeHnnanbHOr0 HCYUCICHHUS:
Pomns, Jlarpamxka, Komm. IlpaBunmo Jlomwurans  (pacKpbITHE — HEOIPEACIICHHOCTEH).
[IpousBoaHbie BhICIIUX MOPsAAKOB. JlokanmpHBI 3kcTpemyMm ¢yHkuuu. Heobxomumble u
JOCTaTOYHbIE yCIOBUs dKCTpemyMa. [IpaBmiio uccnenoBanus (QyHKIMM HA MOHOTOHHOCTb U
sKcTpeMyM. [Ipu3HaKy BBITYKIOCTH U BOrHyTocTH GyHKuMU. Touku neperunda. Heo6xoanmoe
U JIOCTaTOYHOE YCJIOBUS nepernda. ACUMOTOTHI (YHKIMHU, UX BHUJBI U CIIOCOOBI HAXOXKIECHUS.
OOmas cxema uccaenoBaHus (QYHKIIHA, TOCTPOCHUE UX TPa(UKOB.

S. MHTerpajbHoe ucumncjaeHue GyHKIMU OHOM NepeMeHHOi.

[lepBooOpasnass ¢yHkuusa. HeonpeneneHHbII WHTETpalm W €ro CBoWcCTBa. Tabnimia
OCHOBHBIX MHTErpajgoB. MeToapl HMHTErpUpPOBaHMs: HENOCPEACTBEHHOE WHTEIPUPOBAHUE,
MHTETPUPOBAHUE  IIOACTAHOBKOM, HMHTETPUPOBAHME 110  4acTsaM. VHrerpupoBaHue
palOHaIbHBIX npobeit. WHuTerpupoBanue HEKOTOPBIX UPPpalMOHAIBHBIX "
TPUTOHOMETPUUECKUX (pyHKUMN. OnpeneneHHbId HHTErpajl, €ro reoMEeTPUYECKUN CMBICI.
CaoiicTBa ompenenenHoro uHrerpana. @opmyna Herotona-JleitOuuna. Teopema o cpeanem
3HaYEHUHU. 3aMEHA NEPEMEHHON M MHTErPUpPOBAHUE 10 YACTSM B OINPEJIEJICHHOM HMHTErpale.
[Ipunoxenus onpeAeIeHHOro HHTErpaja K BIYUCICHHUIO IIomaaei miockux ¢uryp. Ilonstue
HECOOCTBEHHBIX HHTETPAJIOB: OMPEACTICHNS, CBOWCTBA, METOBI BHIYHCIICHHUS.

2 CEMECTP
1. uddepenuuanbHoe ncuucieHue GyHKINUN HECKOIbLKUX IlepeMeHHbIX. JJIeMEeHThbI
TEOPHUH IOJISI.

OyHKIMM JBYX M Oojiee NEpEeMEHHBIX: ONpejeneHue, 00JacTb ompeaenaeHus, o01acTh
W3MEHEHHUs, TeOMEeTpHYecKas MHTepIpeTauus, JUHUM ypoBHs. llpenen ¢yHKIMM B TOUKe.
YacTtHble pou3BOJHBIE (HAa mMpuMepe (YHKLUUHU ABYX NepeMeHHbIX). [uddepenunpyemoctsb
(GyHKIMM HECKOJIbKUX TnepeMeHHbIX. [loctarounsie ycnoBus nuddepenmupyemoctu. [lomnas
npousBosaHas. [IponsBonnas cnoxnoil ¢pynkuuu. [lonueii nuddepennuan. MHBapuaHTHOCTD
nonHoro  nuddepennuana.  AHaTUTHYECKUA  TPU3HAK  mojHOTO  auddepeHiumana.
JuddepernurpoBanne (QyHKIUM OAHOM M JIByX IMEpEeMEHHBIX, 3aJJaHHOM HesBHO. YacTHbIE
MIPOU3BOJIHBIE W TMOJHbIE Aud@epeHnansl BBICHIMX MNOPAAKOB. TeopeMa O paBEHCTBE
CMELIaHHBIX MPOU3BOAHBIX (U1 (PYHKIMHM JBYX MEpeMEeHHbIX). JIoKalbHBIE 3KCTPEMYMBI
(GYHKIMHU IBYX MEPEMEHHBIX: HEOOXOIUMOE U JJOCTATOUHOE YCJIOBUS IKCTPEMYMa. Y CIIOBHBIM
SKCTpeMyM (MeToa MHOkuTenel Jlarpanxka). HanOomnbinee n HauMeHblee 3Ha4YeHne QyHKIUH
B 3aMKHYTOH oOmnactu. OcHOBHBIE MOHATUS Teopuu mois. CkanspHoe nose. [ToBepxHocTu u
nuHUM ypoBHs. IIponsBoanas no HanpasieHHo. ['pagueHT CKaIspHOIo HOJS U €ro CBOMCTBA.
Bekropuoe nose. JIuBeprenuus nosst. Porop nomnst. CBs3b MeXy TPaAMEHTOM M MPOU3BOIHOM
10 HaIlpaBJICHHUIO.

2. KpaTHble HHTErpaJsbl.

JIBOMHOM MHTETpa: ONpPEAEICHUE, TEOMETPUUYECKUN CMBICI, CBOMCTBA. BbIyKcCiIeHre 1BOWHOIO
WHTETpajla B JEKAPTOBOW M MOJISIpHOW cucTteMax koopauHat Murterpan Ilyaccona. TpoitHoH
UHTETpAJl: ONpPEIEICHUE, TIEeOMETPUYECKUN CMBICI, CBOMCTBA. BbIUKMCIIEHHE TPOWHOIO
nHTerpana. [Ipunoxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBosnHeiiHbIe M MOBEPXHOCTHbIC HHTEIPAJIbI.

KpuBonuHelHbI HHTErpal Mo KoopAuHaTaM: omnpezesieHue, CBOICTBa, BbrunciaeHue. Pabora B
cwioBoM mnone. Popmyna I'puna. KpuBoiuHEiHBIE HHTErpanbl, HE 3aBUCAILIME OT IIyTH
uHTerpupoBanus. [lorenunansHas QyHKIUS, MOTeHIHaIbHOE ntoe. [IoHsATHE TOBEPXHOCTHOTO
nnterpana. ITorok BekTopa uepe3 noBepxHocThb. Teopema I'aycca-Octporpanackoro. @opmyna
Crokca.
3 CEMECTP
1. JudpepeHunajibHble ypABHEHUS MEPBOro MOPSAIAKA.



JuddepeHnnanbable  ypaBHEHHS: TOPSAOK, pEIIeHHWe, TeopeMa CYIIECTBOBAHHUS W
eIMHCTBEHHOCTH pemreHus. 3agada Komm. YpaBHEHUS ¢ pa3AemisiONIMMUCS MEpPEMEHHBIMH.
Opnaopomubie muddepeHnmnansabie ypaBHeHus. JIluHeiHble auddepeHnuaibabie ypaBHEHUS
MIEPBOTO MOPSAIKA. Y paBHEHUS B MONHBIX auddepeHimanax. MHTerpupyrommui MHOXKUATE.

2. Iuddepennnanbabie ypaBHEHHS BTOPOTO U N-TO OPSIIKA.

Juddeperunansable  ypaBHEHUS BTOPOTO TOPSJIKA, JOMYCKAIOIIME MOHWKCHHE TOPSIKA.
Jluneiinbie qudpepeHnnanbable ypaBHEHUsT BTOpOTO nopsiaka. CBoicTBa pemieHuid. JInnerinas
He3aBUCHUMOCTh  (pyHKImi. Omnpenenutens Bponckoro. CrpykTypa o00mero pemeHus
nuHeitHoro auddepeHuranbHble ypaBHeHHsT BTOporo mnopsaka. dyHnaMeHTalbHas cUCTeMa
pemenuii. JIuneiinbie oxHOpoaHble audQepeHnnanbHbe ypaBHEHUS BTOPOTO MOpSAKA C
MOCTOSITHHBIMHM KO3 (DHUIIMEHTaMH: TTOCTpOeHUE 001Iero pemenus. Meron Ditniepa. JInHeitHbIe
HEOJHOPOAHbIE u(QepeHInaIbHbIe YpaBHEHHs BTOPOrO0 TMOpSAKA C  IOCTOSHHBIMHU
koaddunmentamu. OOIee M YacCTHOE pELICHUS HEOJHOPOJIHBIX ypaBHeHUH. JluHeiiHble
muddepeHranbHble ypaBHEHUsT N-TO MOPSAKA: CBOWCTBA PEIICHHIA, TEOPEMBI O CTPYKTYype
o01Iero pemieHus, MeTo/l BapHaluu MocTosSHHBIX. JInHeinble nuddepeHanbuble ypaBHEeHUS
N-TO MOPsJIKA C MOCTOSTHHBIMU KO3 PHUIIMEeHTaMU. ATITOPUTM ITOCTPOCHUS OOIIETO PEIICHHS.

3. Cucremsl JuddepeHuInATbHBIX YPABHEHHU.

Cuctembl auddepeHInaNbHbIX YpaBHEHHI TIEPBOTO MOPsIAKA: OOIIMe TOHATHSA, TeopeMa
CYUISCTBOBaHMSI W  €IWHCTBEHHOCTH  oOmiero  pemieHus.  CucTeMbl — JTMHEHHBIX
midQepeHInatbHbIX YPaBHEHUI MEPBOTO MOPSAAKA: WHTETPUPOBAHUE METOJOM HCKIIOUYCHUSI.
Cucremsbl muHEHHBIX AudepeHInanbHbIX YPaBHEHHUH MEPBOT0O MOPSAKA: CBOMCTBA pPEIICHMUIA,
TEOPEMBI O CTPYKTYpE OOLIEro peuieHus, METOJl Bapualuy NOCTOSSHHBIX. CHUCTEMbI TUHEHHBIX
OTHOPOJHBIX M  HEOJHOPOAHBIX JU(B(epeHINaNbHBIX YpaBHEHHH C  MOCTOSHHBIMU
KodppunreHTaMu. JIEMEHTHl TEOPUH YCTOWYMBOCTH. METOABI YHUCIEHHOTO pEHICHUs
muddepeHIMaTbHBIX YPaBHEHHI.

4. Yucnosble U pyHKIMOHAJIBbHBIE PAIBI.

YuciaoBble psabl: OCHOBHBIE MOHATHUS, CBOMCTBA CXOJSIIMXCS PAIOB, HEOOXOAUMBIN MpPU3HAK
cxonuMoctu. ['apMonmyecknid paxn. Psaper  Qupuxne. IIpuzHaku cpaBHEHUs psAIOB €
noyiokutenbHbiMU wieHamu. [Ipusnak [lanamGepa. MHTerpanbHbld U paguKaibHBIA MPU3HAKH
Komu. 3nakouepenyromuecs: psapl: npuszHak JleitOHua. 3HakomnepeMeHHbIE PSIbl: TMOHSATHS
aOCONMIOTHOW W YCJIOBHOM CXOJUMOCTH, NpPHU3HAK aOCOJIOTHOM CXOJIMMOCTH, CBOMCTBa
a0COJIFOTHO U YCJIIOBHO CXOMSIIUXCS PSIJIOB.

OyHKIIMOHANBHBIE DSl OCHOBHBIE IOHATHS, OOJACTh CXOAUMOCTH. CTENEeHHbIE pSJIbL:
paauyc, wWHTEpBas, o0nacTh cxoaumoctu. CBoicTBa CcTeneHHBIX psanoB. Psaasr Teitmopa u
MaknopeHa: CBOICTBa, YCIOBHE CXOAMMOCTH psAJa K HCXOAHOH (yHKIMHM, OCHOBHBIE
paznoxenus. Pasnoxxenne QyHkuuu B psg MakiiopeHa ¢ MOMOILIBIO OCHOBHBIX Pa3iIOKEHUH.
I'maBHOe 3HayeHue ¢(yHKIMM. DKkBUBaNEeHTHbe ¢(yHKuuu. Ilpumenenue psyoB Teiinopa u
MaxkJsopeHa /17151 BBIYUCIIEHUS [TPENIETIOB.

5. 3akiarouenue.

Hcnonb30BaHne MaTeEMaTUYECKUX METOAOB B TPAKTUUECKON JESITETbHOCTH.

4.00beM yueOHOi TMCHUIJIMHBI:

Bcero 1 cemectp 2 ceMecTp 3 cemecTp
Briibl y4eOHOM pabOTHI 3ad. ef./ 3ad. ef./ 3au. en./ 3au. en./
aK.gyac AK.4ac aK.gac aK.qgac
OO0Mmas TPy I0EMKOCTh TUCITUTUTUHBI
IO RN 15/540 5/180 4144 6/216
[Iany
AyIATOPHBIC 3AHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexumn (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[TpakTHdeckue sansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32




CamocrosrtenbHas pabora (CP):  [7,7/276 2,23/80 2,23/80 3,24/116
) DK3aMEeH- 3auer DK3aMEeH-
Bun  koHTpouis: ak3ameH/3ader  [2/72 1/36 1/36
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buibi yueOHOM paboTeI 3au. eJ./ 3au. eJ./ 3a4. ex./ 3a4. ex./
acTp.4ac actp.4ac acTp.4ac acTp.4ac
OOIIasA TPYI0EMKOCTD THUCIIUTLIHHBI
fl0 ydeOHOMy 15/405 5/135 41105 6/162
[IaHy
IAyTUTOPHBIC 3aHATHS: 5,3/143,1 1,77/47,8 1,77/47.8 1,77/47.8
UTexkuuu (JIek) 2,65/71,55 0,88/23,76  |0,88/23,76 0,88/23,76
[IpakTHyeckue saustus (I13)2,65/71,55 0,88/23,76  [0,88/23,76 0,88/23,76
CamocrosrenbHas pabora (CP): 7,7/207,9 2,23/60,2 2,23/60,2 3,24/87,48
. DK3aMeH- 3auer DK3aMeH-
Bun  kouTposis: ak3amen/3auer  [2/54 127 1/97
AHHOTAIUA
padGoyeii mporpaMMbl JUCHUILIAHBI
«Aupopmaruxa» (b1.5.06)

1. Heap AMCHUMILIMHBI — (HOPMHPOBAHHME Yy CTYAEHTOB CHCTEMBI OCHOBHBIX IOHSTHH,
UCIIOJIB3YEMBIX JUIS TIOCTPOEHHS BAXKHEHMIIMX MaTeMaTHYECKUX MOJENEH, W yMEHHs
HCIIOJIb30BATh MaTEMAaTHUECKHE METOIBI IS OITUCAHUS Pa3IMYHBIX MIPOIIECCOB.

2. B pesyabrare M3ydYeHHs] JHCHAIUIAHBI 00ydYaloIMiics MO HporpaMme

O0axajiaBpuaTa J10JIKeH:

Obaaoams cnenyromumu obenpodeccruonanbHbiMu (OITK) kommereHIUAMU:
BJIa/ICHUE MIOHUMAHUS CYIIIHOCTH M 3HaY€HUs MH(OPMALUK B Pa3BUTUU COBPEMEHHOIO
o0I1ecTBe, OCO3HaHMS ONACHOCTH M Yrpo3bl, BO3HHMKAIOIIMX B O3TOM IpoLEcce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(YOPMAIIMOHHOW O€30MacHOCTH, B
TOM YHCJIE 3aLIUTHI rocyAapcTBeHHOM TaiHbl (OITK-4);

BJIa/ICHHE OCHOBHBIMU METOJAMHU, CIIOCOOaMU M CPEJICTBAMH IOJIyYEHHUS, XPaHEHHUS,
nepepaboTki MHGOpPMAlMU, UMETh HaBBIKM PabOThl ¢ KOMIBIOTEPOM KakK CPEICTBOM
ynpasienus uapopmarueii (OITK-5);

TFOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHMUYECKYI0 HH(pOpMaIuio,
3apyOexKHbIil ONbIT 0 TemaTtuke uccnenoBanus (ITK-20).

3namo:

cBo¥icTBa MH(OPMAINH, CIIOCOOBI €€ XpaHeHUs U 00pabOTKH;
CTPYKTYPY, IPUHIIUIIBI PAOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;
TOTOJIOTHIO ¥ apXUTEKTYPY BBIUHUCIUTEIbHBIX CETEH;

MPUHIIMIIBI aJIpecalliy MoJIb30BaTeNel, KOMIBIOTEPOB U pecypcoB B ceTh MHTepHeT;
pa3iuyath ¥ pacuinpoBeiBaTh [P — agpec, JoMeHHOE UMS KOMITBIOTEPA;

CTPYKTYPY, IPUHIIUIIBI PAOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

OCHOBHBI€ TUIIbI AJITOPUTMOB, SI3bIKU TPOrPaMMHUPOBAHUS;

CTaHJapTHBIE POTrPaMMHBIE 00eCTIeUeHUsI CBOEH MPO(EeCcCHOHATBHOM NesTeIbHOCTH;
ITOPUTMBI PELICHUS HEIMHEHHBIX YpaBHEHUH;

AJITOPUTMBI OTHOMEPHOM ONTUMHU3ALIUN.
Ymemo:

MYCaTh U OTJIAXKKUBATh MporpaMMbl Ha VBA 1o pa3paboTaHHBIM alropuTMam;

OTE€YECTBEHHBIN U



— TPUMEHATH METOABI MATEMATUUECKON CTATUCTUKU AJIS PELIEHUS] KOHKPETHBIX 33/1a4;

— HCHOJb30BAaTh IAKEThl MPHUKIAJHBIX IMPOrpaMM IpU JalbHEHIIeM OOyuYeHUU U
IIPAKTUYECKOMN AEATEIbHOCTH.

Braoemy:

— HaBBIKAMH CaMOCTOATEIBHOIO PpELICHMS 3aJad Ha KOMIIBIOTEPE, BKJIHOYAIOIINE
IIOCTaHOBKY 3a/1a4yM, pa3pab0TKy alropuT™Ma U OLEHKY ero 3(p(peKTUBHOCTH METOAaMHU
MaTeMaTHYECKOM CTATUCTUKY JIJIsl 00pabOTKH SKCIIEPUMEHTA;

— METOJAaMH PEAU3alUN aITOPUTMOB Ha KOMIIBIOTEpaAX.

3. Kparkoe conep:kanue 1MCHUIIMHBI:

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpPUS DPAa3BUTUSA BBIYHCIUTEIBHOM TEXHUKA U IEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpartkast uctopust pa3BUTUs BBIYMCIUTEIbHON TEXHUKU U NepcoHanbHbIX KoMiboTepoB (IIK).
BeruncnurensHas mammbHa @®on-Heiimana u mammna Teropunra. Paspabotku Hopbepta
Bunepa;

e apxurektypa [IK, anmaparasie cpeacrtBa I[IK. HMcnonbs3yemble CUCTEMBI CUHMCICHUS,
2JIEMEHThl MaTemaTtuueckod joruku. OOmee npencrtasieHue o IIK ¥ ux BO3MOXKHOCTSX.
OynkumnonanbHasg cxema [IK, MarucrpanbHO-MonynpHbIM npuHoMn nocrpoenus IIK.
Amnmnapatssie cpenctsa [IK: Mmukpomnpoueccop, onepaTuBHas U K3LI aMsATh, BHELLIHSASA aMsITh,
LIMHBI aJpeca, KOMAaHJ U JaHHbBIX, TAKTOBBIA reHeparop. [IpuHIUI OTKPBITOW apXUTEKTYpPBI:
CHCTEMHasl IIMHA, pa3psAHoCcTh. llepudepuitapie ycrpoiictBa IIK: kimaBuartypa, MBIIIb,
MOHHUTOp, HpUHTEp U Ap. OCOOEHHOCTH NPEACTABICHUS JAaHHBIX Ha MAIIMHHOM YpOBHE.
[IpeumymiectBa  nudpoBOro  mpeiacTaBieHHss — MHGOpMAnmuu  Mepel  aHaJOrOBBIM
IIPEJCTaBICHUEM: BBICOKOE KAayeCTBO 3alMCH M OTOOpakeHHs HH(OpMalMH, HPOCTOTa U
HAJCKHOCTh JyONMUpoBaHUs (KOMUpPOBaHUs) MHPopManuu 0e3 morepu KadectBa. CHCTEMBI
CUUCIIEHUS (IecATUYHAs, TBOMYHAsI, BOCBMEPUYHAs, ILIECTHAIIaTepUyHast), IpaBuiia nepeBojaa
W3 OJTHOW CHCTEMBI B APYTYIO. DJIEMEHTHl MAaTEMaTHYEeCKOW JIOTUKH: TMOHATHS (HOpMaIbHOM
JIOTMKH, OCHOBHBIE JIOTHYECKUE Ollepaluu U (popMyJIbl, Joruueckue ocHoBbl padotsl [1K;

® KOMITBIOTEPHBIE CETH: TOMNOJOTUHU CeTel, UX XapakTepucTuku. KommerlorepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB U PA3JIMYHBIX YCTPOWUCTB, 0OECIeUNBaONINX HH()OPMAIIMOHHBIN
O0OMEH MEXJy KOMIbIOTepaMHU B CeTH 0Oe3 HCIOJIb30BaHUS KaKUX-THOO MPOMEKYTOUYHBIX
HocuTene uHbopmanuu. TOMOJIOTHHN CeTel: 3Be3Has, IMHHAs, KoybleBas. CeTu 3aKphITOro
THUIIA: JIOKAJIBHBIE U PACIPENEICHHBIE CETH, KOPIOPATUBHbBIE ceTU. IIporpaMMHO-TeXHUYECKOE
o0ecrniedyeHue: ajanTep, KOTOPBIM YHOpPaBisSeTCs CHEUUANIbHOM MpOrpaMMoil JpaiBepoM;
ONlEpallMOHHAsl CHCTEMA, YIPABIAKOLAS KOMIBIOTEPOM, IPEIOCTABISAIOIIUM  PECYPCHI;
IIPOTOKOJIBI - 0COOBIE S3BIKH, HA KOTOPbIX OOMEHUBAIOTCA MH(pOpMaIMell KOMIIbIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'nobasnbubie cetu paznuunoro maciraba (WAN —Wide Area Net, MS
Network u Internet). Bosmoxnoctu cetm WHrepHer. OnekTpoHHas mnourta. Jloctynm k
uHpopMallMOHHbIM pecypcaM. Cuctema TenekoH(epeHUnid. Anpecanus W MPOTOKOJIBI B
WNHtepHerT;

® MyJIbTHME/IMA — TUAJIOTOBAst KOMIIBIOTEpHAs CUCTEMa, 0OecIeunBarolias CHHTE3 TeKCTa,
rpaduku, 3ByKa, pe4d M BUACO. Y CTPOUCTBA MyJIbTUMeIUA. TpeOoBaHUS K MYIbTUMEIUNHBIM
CpeAcTBaM KOMIbIOTEpPOB. PacimpenHble BO3MOXKHOCTH 00pabOTKH, Mpeodpa3oBaHus, CHHTE3
nHpopManuy (KOMIIBIOTEpHasl aHUMalus, Moaudukanus Hu300pakeHUud, TpexMepHas
rpaduka). MynpTuMeauiinele nporpaMMel. [IporpaMMbl penakTHUpOBaHUs, MOHTaXa 3BYKa U
Buzeo. Buneo-pemaktopbl, Moayiau cneud((eKToB, MOHTaXKHBIE CTYyAUU. OJIEKTPOHHBIE
npe3eHTalMu (OCHOBHbIE Bo3MOXxHOcTH MS PowerPoint), sTambl co3maHus mnpe3eHTaIui,
CTPYKTYpa Mpe3eHTalui 1 0COOEHHOCTH PabOThI C PEIAKTOPOM.

3.2. [IporpamMHoOe obecrieueHue:

® CTPYKTYypa OIEPAIlMOHHBIX CUCTEM, MaKeThl MPUKIaaHbIX nporpamMm, Microsoft Office.
Knaccudpukanus mnporpaMMmHbIX cpeacTtB. CHCTEMHOE W MPUKIAJAHOE IPOrpaMMHOE
obecnieuenue [IK. O630p omeparuonnbix cucrteM (OC). IIpuniuns coznanus u cocrtaB OC:
saapo, uHTepdetic, apaiiBepsl. Kparkas xapakrepuctuka WINDOWS, mMonynbHBIN mpUHIHATT
noctpoeHus. Cpena WINDOWS: okna, ux s1neMeHTHI, paboTa B MHOTOOKOHHOM pEXHME.



Pabora ¢ oOwbexktamu WINDOWS. Spneiku u pabGora ¢ nHumu. [lanku: co3ganue,
MePEMMEHOBAHNE; KOMMPOBAHUE W TIEPEMEIICHHE OOBEKTOB (TIANOK W SIPJIBIKOB), ydaJICHHUE
o0bekToB. Kop3una u ee nasnauenue. Hactpoitku WINDOWS: nata u Bpems, HacTpoiika
MBIIIK, SKpaHa. DIeMEeHThl TexHuueckoro ceppuca [IK: ycTtaHoBka omepaliiOHHOW CHCTEMBI,
CO3/IaHHMe WHWBHIYaJTbHOW OMEPAIMOHHON CpEIbl IMOJIh30BATENs, MOJIEPKKA EIOCTHOCTH
uH(pOpMalUY, paclIUpeHre W MOJEpPHHU3ALMA KOH(PUTYpallud ammapaTHbIX W MPOTPaMMHBIX
CPEICTB

e TekctoBriii penakrop WORD, penakTopbl MareMaTHYeCKMX M XHMHUYECKHX (opmyil.
OCHOBBI HWCHOJB30BAHUS TPOTrpaMM OOIIEr0 Ha3zHAauyeHUs (KpaTKuil 0030p) Ha mpumepax
TekcToBoro penakropa WORD, penakTopoB MaTeMaTHYecKMX W XUMHUYECKHX (OpMyII.
Ocob6ennoctu TekcroBoro penakropa WORD. Bon u pegakrupoBanue tekcta. KomnupoBanue
U TrepeMmenieHue oOOBEKTOB, pabora ¢ Tabnunamu. Bpeibop Buma, pasmepa mpudra,
dbopmatupoBanue CUMBOJIOB H aO3areB. KommpoBanme (opmara. OcoOeHHOCTH CO3MaHUS
CCBUIOK, ornaBineHud. CozaHue JOKYMEHTOB pa3iMyHbIX (opMm (CTaHIApTHBIX U
HECTaHJAPTHHIX). VICmonp30BaHWE peJakTopa MaTeMaTHYeCKHX (OpMYyT B TEKCTOBBIX
JOKyMeHTax. Pemaktop xumuueckux QopMmys, Ha3Ha4YeHHE U OCOOEHHOCTH paboTHI.
KomupoBanne XuMuuecKkux GOpMyJI B TEKCTOBBIE JIOKYMEHTEI.

e Cucrema ynpasienus 6azamu nanHbix ACCESS: coznanue nonszoBatenbckux CYB/,
dbopMupoBanue 3ampocoB, oTueToB Hu ¢opMm. HMubopmanuonusie cucrembl. CuCTEMbI
yrpaBiieHUs OaHKaMu W 0a3aMu JaHHBIX. PenmsunonHas Monenb naHHbix. CTpyKTypa 3aIncH,
MeTOoJIbl HocTymna K uHpopmaruu. OOMeH naHHbIMU ¢ Apyrumu npuioxenusmu WINDOWS:
TEKCTOBBIMH DPEIAKTOpaMU H DJJIEKTPOHHBIMH Tabnmumnamu. PensmmonHas 0a3a JaHHBIX
ACCESS. I'maBHO€ OKHO, MEHIO KOMaH/, TaHellb HHCTPYMEHTOB. Co3/1aHne U OTKPBITHE 0a3bl
TaHHBIX. BBOJ W peIakTHpOBAaHUE AHHBIX B PEKHME TAOJIUIBI U PEKUME KOHCTPYKTOPA.
dopmupoBaHUE 3aMpoCOB. 3ampochl MPOCTbIE M MHOTOTAOIWYHBIC, 3aIPOCHl C YCIOBUSIMH.
Coznanne otyeToB U ¢opm. TexHoyorus peanusanuu npocrenmux 3amau cpeactsamu CYB]]
ACCESS.

e Pemenune BBIMMCIMTENBHBIX 3a7ad ¢ ucnosib3oBanneM EXCEL: obpaborka Ttadumir,
MOCTpOCHHE TpadUKOB W JAWArpaMM, BBIYUCIICHHEC MATPUYHBIX BbIpakeHWi. HasHaueHue
anekTpoHHbIX Tabmu (MS EXCEL). Ocobennoctu tabmuynoro mpoueccopa EXCEL u
WCIIOJIb30BAHUE €T0 JUIS PEIICHUsT HHPOPMAIIMOHHBIX ¥ WHKCHEPHBIX 3a1a4. TexXHUKa paboThI
¢ EXCEL. Oxkno EXCEL. AGcontoTHas ¥ OTHOCUTENbHAas ajpecainus. BeineneHue sueex,
nepemenieHue 1o padouemy maucty. Pacuer mo ¢opmynam. KommpoBanue dopmyit.
[Toctpoenue rpadukoB. PacueT QpyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOCHHE TpaduIecKuX
n300pakeHN ¢ ucrnoibp3oBaHueM craHaapTHeIXx ¢yHkuuid EXCEL wu wmacrepa ¢GyHKImid.
[TocTpoenne moBepxHOCTEH C HCHOIB30BAaHUEM MacTepa auarpamMm. Pabora c¢ Tabiuiamu.
®dopmarupoBanue, opopmieHue tadaui. Yucnossle U mojab3oBarenbekue popmarsl. CBOAHBIC
tabmuubl. [loctpoenue amarpamm. Pa3pa®oTka u peanuzamusi TPOCTEHIINX alITOPUTMOB C
ucnoip3oBanueM Bo3MokHOcTed EXCEL (HaxokaeHne MakCHMalbHOTO (MHHHMAaJIBHOTO)
JJIEeMEHTa BEKTOpa M MATPHIIBI, HAXOXKIEHHWE CYMMBI DJIEMEHTOB BEKTOpa W MAaTPHIIHI,
BBIYHCIICHUE MAaTPHYHBIX BBIPAKCHHH ).

3.3. AITOpUTMBI U OCHOBBI TPOTPAMMHUPOBAHHUS:

e AITOPUTMBI, TUIIBI aTTOpUTMOB. [loHATHE anropuTma u ero cBoiictBa. CriocoObl 3anucu
QITOPUTMOB. MOTYJIBHBIN MPUHITAT IIOCTPOSHUS AJITOPUTMOB U TIPOTPaMM.

e XapaKkTEepUCTUKH S3BIKOB MporpaMMmupoBanusi. OCHOBHBIE CTPYKTYpPhl U TPHHIIMITBI
CTPYKTYpHOTO MPOrpaMMUPOBaHMs WiLTIOCTparus. CTpyKTypHOE NpOTpaMMHUpPOBaHUE, €ro
0COOCHHOCTH. TeXHONOoruss OOBEKTHO-OPUCHTHPOBAHHOTO TPOTPAMMHUPOBAHUS; CBOWMCTBA
SI3BIKOB: HACJICJIOBAHKE, HHKATICYIISIHS, TonTuMophu3M. [ToHITHS S3BIKOB: KIIACChl M OOBEKTHI.
DOBONIOIUS H  KJIACCH(UKAIUSA  S3BIKOB  MPOrpaMMUpOBaHMs. [IOHATHS  TpaHCIAIWH,
KOMITWJISIIIAK, WHTEPIPETAllud, WX pa3nuuus. ba3oBble alrOpuTMUYECKUE KOHCTPYKIIHH
(cmemoBaHWe, BETBIICHUE, MTOBTOPEHUE), MPUMEPHI UX peanm3anui. OCHOBHBIE KOHCTPYKIIAU
SI3BIKOB MMPOTPAMMHPOBAHHUS. SI3bIKU MPOTPaMMHUPOBAHUS BEICOKOTO YPOBHSI.



¢ BoiuuciuTenpHbple aNroOpuTMbl M IPOTpaMMHBIe peann3auuu Ha VBA nns oOpabotku
nndopmanuu [Ipornecc pemenus 3aaa4 Ha Komnblotepax. [IporpammupoBanne Ha si3pike VBA:
OCHOBHBIE OIEPATOPHI SA3bIKA, MPOLEeAYpHl U QyHKIMU. PazpaboTka u peanu3amys IpoCcTEeHIINX
aIropuTMOB 00paboTku HHOpManuu (peumeHue 3aAady C OJHOMEPHBIM UM MHOTOMEPHBIM
o0beMoM uH(popManuu). YuCIeHHBIE METOJIbl aHAINW3a OJHOIO HEITUHEWHOTO YpaBHEHHMS:
MOMCK KOpHEH, pelieHne 3a/ladyd OJHOMEPHON ONTHMHU3ALUU (HaX0XKIEHUE TOYEK MaKCUMyMa
Y MUHUMYMa QYHKIUHN). MeTObl CTAaTUCTUYECKON 00pabOTKU pe3ynbTaTOB U3MEPEHUH OTHON
BEJIMYMHBI: BBIUMCICHHE TOYEUHBIX (CpeIHEero, AUCIEePCUH, CTaHIapTa) W HMHTEPBAIbHBIX
OLICHOK CIIyYalHOW BEJIMYHUHBI.

3.4. 3amuTa nHpopmMaIuu:

AJTOPUTMBI 3alIUTH HH(POPMALIMU: METO/IbI 3aIIUThI, KOMIBIOTEpHBIE BUPYCHI U OOphOa
c Humu. [loHsTHE 0€30MaCHOCTH KOMIBIOTEPHON HH(POpPMAIMHU: HAJIEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTb [JaHHBIX, 3alUTa OT BHECEHUS WM3MEHEHUM HEYIOJIHOMOUYEHHBIMU JIMIIAMH,
COXpaHEHHE TalHbl TEPEeNHCKH B JJIEKTPOHHOW ceTh. MeToAbl peanu3aliyl 3alluThl
uHbOpMAIMU: TIPOTPaMMHBIC, allapaTHbIE, OPraHW3alUOHHBIC. VICTOpHS BO3HMKHOBEHHS
BUPYCOB U aHTUBHPYCOB. CrIocoObI 3apaxeHus, 3aHThl U 00pbOBI ¢ BUupycamu. OcoOeHHOCTH
paboOTBl aNTOPUTMOB BHPYCOB: PE3UIACHTHOCTH, MOIMMOPPUIHOCTH M CaMONIM(pPOBAHUE.
KommbrotepHbie BUpYCHI, UX criennduka u aHTuBUpycHbie porpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoOsl mmdpoBaHusi U mnepenayd MHPOPMALWU HA JAIBHUE PACCTOSTHHUSA.
OTKpBITHIN U 3aKpbITHIN KoUK U poBanusd. Jlepparmenranus qucka.

4. O0beM y4eOHOI THCIUIIUHBIL:

Bunet yueGHOI paboThl B 3aueTHBIX B akagewm.
SIMHMIIAX qacax
O0mas TpPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY ILIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 1,3 48
JlaGopaTtopHsbie 3ansaTus (J1ab) 1,3 48
CamocrositeabHas padora (CP): 1,7 60
PacueTHo-rpaduueckue paboThl 0,6 20
Pecdepar 0,3 10
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 0,8 30
Buja koHTpOJISI: 3a4eT/IK3aMeH 3ager
Buner yue6HoI paboTh B 3auetHbIX B actpon.
€IMHUIIAX yacax
O01mas TPyA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,3 36
JlaGopatopubie 3ansTus (J1ab) 1,3 36
CamocrositesbHas padora (CP): 1,7 45
PacuetHo-Tpaduueckue padboThl 0,6 15
Pedepar 0,3 75
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 0,8 22,5
Buj koHTpOsISA: 3a4eT/IK3aMeH 3auer
AHHOTAUA

padoueii mporpaMMbl JUCHUILIHHBI
«®Puzuka» (b1.b.07)
1. Heab MUCHUIUIMHBI — MPHOOPETCHUE CTYICHTAMU 3HAHHWK IO OCHOBHBIM pa3JieiaM
CbI/ISI/IKI/I U YMCHHUIO MPUMCEHATH UX B APYIUX €CTCCTBCHHOHAYYHBIX JUCIHUIIIINHAX.
2. B pesyabrare wu3y4YeHHs] JUCHHUILVIMHBI OOyYalUIWiicsl 1O MporpamMme
0akajiaBpuAaTa J0JIKeH
Obnaoams cnenyromumu odbmenpodeccuonansabivu (OIIK) u mpodeccnonansHbIME
(ITK) xomrmeTeHIHsIMHU:



— CHOCOOHOCTBIO W TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI (PU3UKK B
npodeccronanbHoi aesteasHoct (OITK-1);

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOH (pu3nueckod KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEILECTBA JUIsl IOHUMAHHUS
OKpY Karomiero Mupa u spieHuit npuposi (OI1K-2),

— CIIOCOOHOCTBIO TIAHMPOBATH M HPOBOJUTH (PU3MYECKHE SKCIEPUMEHTHI, MPOBOAUTH
00paboOTKy WX pe3yabTaTOB W OIICHWBATh IOTPEIIHOCTH, BBIIBUTATh THIIOTE3Bl U
yCTaHaBJIMBaTh rpaHullsl ux npuMencaus (I1K-16);

—  TOTOBHOCTBIO HCIOJB30BATh 3HAHUS OCHOBHBIX (PU3MYECKUX TEOPUH ISl peIIeHH
BO3HHUKAIOMUX (U3NYECKUX 3ajad, CaMOCTOSTEIILHOTO TNPUOOPETEHHUS (PU3NUECKUX
3HAHUM, JUIs MOHMMAaHUS NPUHIUIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM 4HUCIE
BBIXOISIINX 33 PEIeibl KOMIIETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3namo:

— (usnuyeckre OCHOBBI MEXaHWMKH, (U3uKu KojneOaHWI ¥ BOJH, DJCKTPUYECTBA U
MarHeTu3Ma, dSJCKTPOJAWHAMHKH, CTATUCTUYECKOH (U3MKH ¥  TEPMOIUHAMUKH,
KBAHTOBOM (PM3UKHY;

— cMbICll (PyHAAMEHTaJIbHBIX (U3UYECKUX 3aKOHOB, IMPHUHIMIIOB U IOCTYJIATOB; HX
(OpMyJIMPOBKHU U TPAHULIBI IPUMEHUMOCTH;

— CBf3b UIMPOKOIO Kpyra (M3UYECKUX SBJICHUNA C (QyHIaMEHTAJbHBIMU NPUHLUIIAMH U
3aKOHaMH (PHU3HKH;

— OCHOBHBIE METO/]Ibl PELICHUS 3a/]ay 0 OMUCAHUIO (PU3NYECKUX SIBICHUIL,

— MeTozbl 00pabOTKH pe3ybTaToB (PU3UUYECKOT0 SIKCIEPUMEHTA.

Ymemn:

—  TPUMEHATH TEOPETHUUECKNE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/bI UCCIIEAOBAHMS IPU
peleHnH IpodecCHOHATIbHBIX 3aj1ay;

—  TPOBOJAUTH PACUETHI, OCYILECTBIATH AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 000CHOBAHHbIE
BBIBO/IBI;

—  aHAJM3HMPOBATh PE3yJbTAThl HAOIIOAEHNUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U IMPUHIUIIOB (PU3UKY;

—  OIpEeAeNsATh XapakTep (PU3NUEeCKUX MPOLECCOB M0 KOMIIEKCY SKCIIEPUMEHTAIbHOM
UH(pOPMAaLIUU PH MTOMOIIX T'padUKOB, TaOIMI U ypaBHEHUI;

—  TPEACTaBIATh 00paOdOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO HHPOPMAIIHIO B
YCTHOM U MMCbMEHHOM (popMe, B TOM YHUCIIE C UCHIOIB30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

— HaBbIKaMH pabOThI ¢ LIMPOKKUM KPyroM (pusndeckux npubopoB U 000PyAOBAHNUS;

— HaBBIKaMHM 00OCHOBaHUS CBOMX CYXJIEHHUH U BbIOOpa METO/Ia UCCIIE0BaHUS;

3. Kparkoe conep:kanue IMCHUIIUHBI:

Cemectp 2. Beenenue
[Ipenmer ¢usuku. Meroabl (U3NYECKOTO HCCIEAOBAHUA: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHUsl.
1. ®uznyeckue OCHOBBI MEXaHUKHU

ITpenmer xuHematuku. Ilepememienue, ckopocTh, yckopeHue. KunHemaTuueckue
XapakTEPUCTUKHA BpallaTeIbHOrO JBHWKEHUA. 3akoHbl HBIOTOHA. 3aKOH BCEMHPHOTO
TATOTEHUs. J[BU)KEHUE Tela MEPEMEHHOM Macchl. 3aKOH BCEMHPHOTO TATOTEHMS. [[BrkeHHe
Tena MEepeMEHHONW Macchl. YpaBHeHuss Memepckoro. @opmyna [{nonkosckoro. Ympyruii u
HEyNpyrui ynaapsl mapoB. MOMEHT HMHEpLUUM MAaTepUalbHOW TOYKM M TBEPAOrO Teja.
Kunemaruka rapmonmdeckux konebanuil. {uddepeHunansHoe ypaBHEHHE TapMOHUYECKUX
konebanuil. [loHATHE O 3aTyXalIUX M BBIHYKJCHHBIX KojeOaHHsIX. BoiHOBOe IBM)XKEHHE.
Bonnbl po0bHBIE U TONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (pU3HKH

DneMeHThl TEPMOANHAMUKY U (u3nueckoil kunetuku. VneansHelil ra3. Pacnpenenenue
Bonpiimana u ero oOmedusnyeckuit cMmbici. PeanbHblii ra3. YpaBHenue Ban-nep-Baanbca.



Tepmoaunamuueckuid metox B (usmke. PaBHOBecHble cocrostHus. Hauama TepMoIMHAMHKH.
[uxnel. DHTpONUS W €€ CTaTUCTUYECKOoe ToJikoBaHUe. SBnenne nepenoca. Juddysus. 3akon
®uxa. TennonpoBogHocTs. 3akoH Pyphe. BHyTpenHee Tpenue (B3kocTh). 3akoH HbroToHa.

3. DIIEKTpOCTaTUKA U MIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK

3akon Kymnona. Teopema Octporpaackoro-l'aycca. Jumonb. JudjnekTpuku B
ANEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DnekTpoMarHeTu3m

3akon Awmmepa. 3akoH buo-Capapa-Jlamaca. Cuna Jlopenuna. MarHeTuku.

DJIeKTpOMarHuTHas MHAYKIUS. Y paBHeHre MakcBea.
2. OnTuka

HNurtepdepentus BonH. dudpakuus BoaH. [lonmspuzammst BoaH. TertoBoe HU3imydeHHE.
3akon Kupxroda. I'nnoresa [Tnanka. KBantoBoe 00bscHEHHE TEIIIOBOTO M3IydeHHs . D et
Komnrona. Snepnas monens atoma. Iloctynatel bopa. ATom Bogoposa o bopy.
3. DneMeHTHI KBaHTOBOM (pr3HKH

I'mnore3a ne bpoina. BomHoBoe ypaBHenue lllpenuHrepa Uit CTauMOHapHBIX
coctostnuii. OneiTel Ll TepHa-I'epinaxa. MHorosnekTpoHHslit atom. Dddekr 3eemana. [Tpuniun
[Taynu. KBanrtoBble cTaTucTuyeckue pacnpeneneHus bosze-Oiiniureiina u ®epmu-/lupaka.
@®oHonbl. 3akoHbl JleOasg u DiiHIITEHA. XapaKTEpUCTUKU spa: 3apsij, Macca, SHEPrus CBSI3U
HYKJIOHOB. SnepHble peakunu. DyHAaMEHTaIbHbIE B3aUMOJACHCTBUS U OCHOBHBIE KJIACChI

3JI€MEHTapHBIX YACTHII.
4.00beM y4eOHOI TMCIUNJIHHBI:

Bcero 2 cemecTp |3 cemecTp
Buzpt yuebHoi pagoTni 3a4. en./ 3a4. ex./ 3a4. e/
aK.uac aK.uac aK.uac
OO61Iast TPYA0€MKOCTD JUCIUIIJIMHBI 110 Y4eOHOMY IIaHY 10/360 4,0/144 6,0/216
AyAHMTOpHBIE 3aHATHS: 3,6/128 1,35/48 2,25/80
Jlexuun (Jlex) 1,35/48 0,45/16 0,90/32
JlaGoparopHsie 3ansitus (J1a6) 0,9/32 0,45/16 0,45/16
[pakTuueckue 3anstus (113) 1.35/48 045/16 0.90/32
CamocrosTenbHas padora (CP): 4.4/160 1 65/60 2 75/100
Bunx xoHTpOJISI: 3a4eT/3K3aMeH 2/72 JK3aMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemectp
Bunpl yuedHoi pagoTni 3a4. efl./ 3a4. ef1./ 3a4. ef1./
acTp.4yac aK.gyac aK.qyac
Oo6mas Tpy10eMKOCTh JUCHHILJIMHBI 110 Y4e0HOMY IIAHY 10/270 4,0/144 6,0/216
AyaMTOpHbIE 3aHSTHS: 3,6/97,2 1,35/48 2,25/80
Jlexuuu (Jlek) 1,35/36,45 0,45/12,15 | 0,90/24,3
JlabopatopHbie 3auaTHs (J1a0) 0,9/24,3 0,45/12,15 |0,45/12,15
Hpaxieckne sansris (I13) 1353645 | 045/12,15 | 0,90/24,3
Camocrosrenrnas pagora (CP): 4411276 | 1,65/4455 |2,75/74,25
Bun koHTpoJsi: 3a4eT/3K3aMeH 2/54 JK3aMeH | JK3aMeH
1/27 1/27

AHHOTaUA

padoueil nporpaMMsbl AUCHUIINHBI

«O0masi u Heoprannveckasi xumus» (b1.5.08)




1. Heab IMCUMIJIMHBLI — IPUOOpPETEHNE 3HAHWUN M KOMIIETEHITNH, (DOPMHUPOBAHHE COBPEMEHHBIX
HpCI[CTaBJ'ICHI/Iﬁ B o0Jy1acTu TEOPETUYCCKUX OCHOB XUMHHU U XUMHUH 3JICMCHTOB.

2. B pe3yabTrare u3ydyeHusi AMCUUILUIMHBI 00ydammiicsi Mo mnporpaMMe OakajaBpHaTa
JOJIKEH:

Obnaoamy cnepyromumu obmmenpodeccrnonanbubpMu (OI1K) komMneTeHusIMu:

— CIOCOOHOCTHIO U TOTOBHOCTBHIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbhoi aesreaproctu (OITK-1);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOEHUU BEUIECTBA, MPUPOAE XUMUUYECKOU
CBSI3M B Pa3MYHBIX KJIACCAX XHUMHMUYECKUX COCIMHEHMM Jisi NOHMMaHUs CBOMCTB
MaTepUalioB U MEXaHW3Ma XHMHUYECKHUX IPOIECCOB, MPOTEKAIIIUX B OKPYKAIOIIEM
mupe (OITK-3).
3namo:

— DJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPHH XUMHYECKOU CBS3H B COCMHEHUSAX PA3HBIX THIIOB, CTPOECHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHHY;

— OCHOBHBIE 3aKOHOMEPHOCTHU NPOTEKAHUS XUMUYECKHUX IMPOIECCOB U XAPAKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

— METOJIbl OIMCAaHUSI XMMUYECKUX PABHOBECHIl B PacTBOpPAx 3JIEKTPOJIIMTOB, CTPOCHUE U
CBOMCTBA KOOPAMHAIMOHHBIX COEIMHEHU;

— XHMHYECKHE CBOMCTBA 3JIEMEHTOB PAa3IUYHBIX TPYII MEPUOJIUYECKOW CUCTEMBl U UX
BaXHEHIINX COCTUHEHUM;

Ymemn:

— BBINOJHATh OCHOBHBICE XHWMHUYECKHE OINEpalUH, OIPEACNSTh TEPMOJNHAMUUECKUE
XapaKTePUCTUKU XUMUYECKUX PEAKIIUN U PaBHOBECHBIC KOHIIEHTPAIIMH BEIICCTB;

— HCHOJIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHbI, TEPMOJMHAMHYECKUE CIIPABOYHBIE
JaHHbBIE JJIs peleHus MpopeCCHOHANBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSIHHE Pa3IWYHBIX (PAKTOPOB HA paBHOBECHE B XHUMHYECKUX
peakiusx;

Braoems:

— TEOPETUYECKUMH METOJaMHU OIMCAHHUS CBOMCTB MPOCTBIX M CIOXXHBIX BEIIECTB Ha
OCHOBE JJIEKTPOHHOI'O CTPOEHMUS UX aTOMOB U IOJIOKEHHUS B MEPUOJAUUYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB;

— OKCIEpUMEHTAIBHBIMH METOJAMH OMNpPENEICHUS HEKOTOPhIX (PU3UKO-XUMHUYECKUX
CBOMCTB HEOPTaHUUYECKUX COECAMHEHUMN.

3. KpaTkoe conep:kaHue TUCHUTIIUHBI:

CrpoeHue aTOMOB U EPUOANYECKUI 3aKOH.
BonHoBbIe cBolicTBa MaTepuUalbHBIX OOBEKTOB. YpaBHeHHe jne bpoitns. CooTHomieHue
HeomnpeneneHHocTe ['eiizenOepra. IloHATHe O KBaHTOBOM MEXaHUKE M YpaBHEHHH
[Ipenunrepa.
CoBpemenHas GopMyIupoOBKa MEPHOANYECKOro 3aKoHa. [lepuonnyeckas cucrtema u ee CBS3b
CO CTpPOEHHEM aTOMOB. 3aloJHEHHE DJJEKTPOHHBIX CJIOeB U 000JI0OYEeK aToMOB B
nepuoanueckoil cucreme annemeHToB [[.M. MenneneeBa. Crenenu okucienus. Baxneiiue
OKHCIIUTENN U BOCCTAHOBUTENU. BaxkHeilme cxeMbl TPeBpPaAlICHHS BEIIECTB B OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

XuMUYECKas CBSI3b U CTPOCHUE MOJIEKYI.
KoBasieHTHast cBsI3b, OCHOBHBIE MOJIO)KEHHUSI METOJla BAJICHTHBIX CBsizeil. PaccMoTpenue cxem
MEepEeKpbIBaHUSl AaTOMHBIX oOpOuTanei mpu oOpazoBaHuUU CBsA3ed B MoJekynax. OCHOBHbIE
MOJIOKEHUsT MeToja MoJekyaspHeix opoutaneir (MO JIKAO). OOmue cBeaeHus o
KOMIUIEKCHBIX COEIMHEHHUSAX, WX CTPOCHHE. MEXMOJEKYIsIpHasT W BHYTPUMOJICKYJISpHAS
BOZOpOJHAs CBs3b. VOHHas CBsA3b KAk MpeNelbHBIA clydail KoBalieHTHOW cBsizu. OOrue
MPEJCTABICHUS O MEXMOJIEKYISIPHOM B3aUMOJCHCTBUU: OPUEHTALIMOHHOE, WHIYKIIMOHHOE,
JUCIIEPCUOHHOE B3aUMOIEHCTBUS.



DHepreTUka peakinii 1 XMuMUYECKOe PaBHOBECHE.
[lonsiTHE © XMMHYECKOM TEpMOAMHAMUKE, TEpMOJWHAMUYECKHE (YHKLIHUU COCTOSHHUSA
(xapakTepuctudeckue (GyHKIMH). XHUMHYECKOE paBHOBecue. VICTMHHOE W Kaxyleecs
paBHOBecHs. KOHCTaHTa XMMHUYECKOTO PaBHOBECUS. DJIEKTPOXUMHUYECKHE MTPOLIECCHI, TOHITHE
00 AJIEKTPOAHBIX MOTEHIMAIAX. DJIEKTPOBIDKYINAS CHJIa OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¥ KpUTEpUil CaMOIIPOU3BOJIBHOTO MPOTEKAHUS IIPOLECCOB.

PaBHOBecus B pactBopax
[Ipoueccel, conpoBokaatoiue 00pa3oBaHUE KHUIKHUX UCTUHHBIX PACTBOPOB HEAJIEKTPOIUTOB U
3JEKTPOJIUTOB. ACCOLUMUPOBAHHBIE W  HEACCOLUMUPOBAHHBIE  ANEKTPOJIUTHL.  (CTeneHb
nucconuanuu. Koncranra qucconuanuu. PaBHoBecHe B CUCTEME, COCTOALLEH U3 HACBIILIEHHOTO
pacTBOpa MaJOpacCTBOPUMOTO 3JIEKTPOJIUTAa M €ro KpucTauioB. PaBHOBecMe B pacTBOpax
KOMILUIEKCHBIX coeuHeHul. PaBHOBecue aucconuanuu BOJbl, HOHHOE MPOU3BENCHHUE BOAbI U
€ro 3aBUCUMOCTb OT Temmneparypsl. [lkana pH. I'uaponus conen.

CKOpOCTh peakiuii U KaTaaus.
[lonsitue o xumuueckol kuHeTuke. OJHOCTAAMIHBIE U CJIOXKHBIE PEAKIUU. 3aKOH
nerctByromux macc. Koncranta ckopoctu peakuuu. MoJIeKyJIsipHOCTh M MOPSAOK PEaAKIUU.
3aBUCUMOCTh CKOPOCTHU PEAKIMH OT TEMIEPATYpbl; YHTAIBIUS aKTUBAIMU. ['OMOTEHHBIN U
reTePOreHHBIN KaTalus3.

XuMHusA S- ¥ P- IIEMEHTOB

Bonopoa-nepBblii 371eMEHT NEPUOJUYECKON CUCTEMBI, €0 JBONCTBEHHOE MOJIOXKEHUE.
OnemeHThI 1 -2 1 13 - 18 rpynim nepuoandeckon CuCTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUH
ANEKTPOHHBIX KOH(PUTYpaIUil, BETUYHH PAJUYCOB, AIEKTPOOTPUIIATETILHOCTH U SHEPTUU
HMOHU3AIMH aTOMOB. TUITUYHBIC CTETIEHU OKUCIICHUS. XUMHUYECKUE CBOMCTBA ITPOCTHIX
BEILIECTB. 3aKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAaX OCHOBHBIX TUIIOB COECUHEHUM.
[Ipuponnbie coequHeHus], MOTyYEeHUE U TPUMEHEHHE.

Xumus d- u f- anemeHToB

DneMeHThI 3-12 rpyIin nepuoandecKoi CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHUH

ANEKTPOHHBIX KOHPUTYpAIUi, BETUYUH PAJNYCOB, SHEPTUU HOHU3AIINN, XaPAKTEPHBIX
CTeneHeH OKUCIIEHUsI, KOOPIMHAIIMOHHBIX YUCeNT aTOMOB. [IpupoHbie coequHeHus, TOTyIeHIE
Y COTOCTaBJIeHNE (PU3UUYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BelecTB. CTpoeHue u
CBOMCTBA OCHOBHBIX TUIIOB coequHeHuil. Ocobennocrtu f- anemeHTOB.

4.00beM yueOHOM IMCHMILINHBI:

Bcero 1 cemecTp 2 ceMecTp
Bunpsl yaeOHOM paboTh B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
8 yacax el. yacax ell. yacax
OO0mas Tpy10eMKOCTh
AUCHHUILINHBI 10 y4eOHOMY 12 432 7 252 5 180
MJIaHY
AyIMTOpHbIE 3aHSTHS: 4,44 160 2,67 96 1,78 64
Jlexunu (JIex) 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ausatus (I13) 0,89 32 0,89 32
JlabopaTopnsbie 3ansaTust (J1ab) 1,78 64 0,89 32 0,89 32
%;;‘,’““”eﬂwaﬂ padora 556 | 200 | 333 | 120 | 222 | 80
CamMoCTOSITETbHOE U3YUYECHUE 5,56 200 3,33 120 222 80
pa3aeNoB AUCIHUILTUHBI
Bua xouTpoJisi: 3x3amMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemMecTp
Bunpr yue6HOM paboThI B 3au. B B 3au. B B3au. | B akan.
acTpOH. aCTpOH.
en. en. enl. gacax
gacax qacax




O01mast Tpy10eMKOCTh

AUCHMILINHBI 10 Y4eOHOMY 12 324 4 189 5 185
ILUIAHY

AyIMTOpHBIE 3aAHATHS: 444 120 267 721 178 48
.HCKLII/II/I (HCK) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ansatus (I113) 0.89 24 0.89 24 0
Jlaboparopusie 3ansaTus (J1ad) 1.78 48 0.89 241 089 24
CamocrosiTesibHasi padoTa 556 150 333 90| 299 60
(CP): ' ' ’
CamocrosiTenbHOE U3yUYEeHHE 556 150 333 90| 299 60
pa3ziesoB AUCITUTUIMHBI ' ' '

Buj koHTpoOJIsA: IK3aMeH 2 54 1 27 1 27

AHHOTAIIUA

padoueii mporpaMMbl AUCUUILIMHBI

«Opranunueckas xumus» (b1.5.09)
1. Henp AMCHUILIMHBI — TPHOOpPETEHHE CTYACHTAMH 3HAaHUH O CTPOCHHH OpPTaHHMYECKUX
COCAUHCHUHN, OCHOBHBIX XMMHUYCCKHX CBOUCTBAX PA3/IMYHBIX KJIACCOB OPraHMYCCKHUX COCAWHCHHU U
METOAaX UX IMOJYYCHHA, KaK IIPOMBIINIJICHHBIX, TaK U J'Ia60paT0pHBIX.
2. B pe3yabrare H3yueHusi AUCHUILIMHBI 00y4yawliuiics 1o mnporpamme OakajgaBpuara
JIOJIAKEH:
Obnaoams cnepytonmu  o0mekynsTypubiMu  (OK) u obmenpodeccuonansubivu  (OITK)
KOMITCTCHITHSIMH
— CMOCOOHOCTBIO K CAMOOPTaHU3aIuu U caMooOpazoBanuio (OK-7),
CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccnonansHoi aesitenbaoct (OTTK-1)
— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHUS O COBPEMEHHOW (H3WYECKOW KapTUHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHHM BEIISCTBA IS TTOHHUMAHHS
OKpYyKaroriero Mupa u sisienuii npupoast (OI1K-2);
— TOTOBHOCTBIO WICIIOJIB30BATh 3HAHWS O CTPOCHHUH BEIECTBA, IIPUPOJIC XUMHUCCKON CBSI3H B
pPa3IMYHBIX KJIaccax XWMHUYECKUX COCIMHEHWH JUIs TOHUMAHHS CBOHCTB MAaTEpPHAIOB H
MeXaHHM3Ma XHMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxatorieM mupe (OITK-3).
3uams:
— TEOpPETHUYECKHE OCHOBBI CTPOCHHS W CBOWCTB pa3jdMYHBIX KJIACCOB OPraHUYEeCKHX
COCIUHECHUI;
— CIOCOOBI TMONYYCHHS] W XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYCCKUX
COCITUHCHHI,
— OCHOBHBIE MEXaHU3MBI POTEKAHUS OPTaHUYECKUX PEaKIUi;
Ymems:
— TMPUMEHSTh TEOPETUYCCKHE 3HAHWS I CHHTE3a OPTaHMYCCKHX COCAMHCHUU pPa3TUIHBIX
KJIaCCOB;
— aHaJIM3UPOBATH U MPEJCKA3hIBATh PEAKIIMOHHBIC CBOMCTBA OPraHUYECKUX COCTUHCHHIA,
— COCTaBIISAATH CXEMBI CHHTE3a OPTaHUYECKUX COCTUHEHUH, 3aJaHHOTO CTPOCHHS,;
Bnaoemy:
— OCHOBaMH HOMEHKJIATYPHI M KJIacCU(UKAIIMHA OPTaHMYECKUX COCTUHEHHIA,
— OCHOBHBIMHU T€OPETUUYECKUMU MPECTABICHUSIMU B OPTaHUUYECKON XUMHH;
— HaBbIKaMU 00OCHOBaHUS PAIIMOHAIBHBIX CITIOCOOOB MOYYEHUS OPTaHMYECKHUX BEIIECTB.

3. Kparkoe conep:xanue TUCHUNIHHBI




HomeHkiarypa OpraHvMdeckux COE€IMHEHHH. Teopuss XMMHYECKOTO CTPOCHHS U
HackIimeHable  yraeBogopoabl (YB). Ilpupona koBaneHTHoM cBsizu. Dopmyner  Jlsrouca.
dopmanibHbIi 3apsan. Oddekts 3amectutencii. [IpoMexyTodHbIE COSAMHEHHUS W YaCTHUIIBI
OPraHWYECKHUX pPEaKUUAX. OHEpreTudecKkas JuarpaMMa peakiuu. MexaHu3sM peakluH.
Crepeounsomepusi, €e BUABI U 0003HAYCHUS.

Anudarnueckue coeauHeHus. HachblnmieHHble W HEHachlleHHble YB.  AJkaHsl,
LUKJIOAJKAHbI, AJKEHbI, AJKUHBI, MOJUEHBbI (AMeHbl). B KakaoM Kiacce paccMaTpHUBarOTCA
CIIEyIOIIMe pa3lieibl: U30Mepus, HOMEHKIaTypa, (u3HuecKue M XUMHUYECKHE CBOMCTBA,
CIOCOOBI OTYYEeHUsI. MeXaHU3MbI peakifii. JHepreTuyecKas JuarpaMmma peaxkiuii.

Apomatuueckue coenunenus. Teopun apomaruyHoctu. CoenuHeHus: 0€H30IbHOTO Psija.

Nzomepus. Homenknarypa. CriocoObl ToONydeHHs. XUMHYECKHE CBOMCTBa. BiusHue
3aMecTuTeNnel B OEH30JIbHOM KOJIbIIE Ha HAMpaBJICHHE U CKOPOCTh peakluil 3JIeKTPOPUILHOrOo
3aMeLIEHUS.

4. O0beM y4eOHOI TUCIUILIHHBI:

B B
Bun yuebHoit paboTbl 3a4ETHBIX aKaJIeM.
eAMHUIIAX yacax
OO01mast TpyA0eMKOCTh JMCUUILIUHBI 110 Y4eOHOMY 30 108
IUIAHY '

AyIMTOpHBIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,45 16
[Tpaxtrueckue 3anstus (I113) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue BuIbpl CaMOCTOSITENBHON pabOThI
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3a0

B B

Bun yuebHoi paboTbl 3a4ETHBIX aCTpPOH. 4acax
eAMHUIIAX
OO0mast Tpy10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 30 81
IUIAHY '

AyIUTOpHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,45 12
[Tpaktrueckue 3anstus (I13) 0,88 24
CamocrositesbHas padora (CP): 1,77 45
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3a0

AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI

«®u3nueckas xumus» (b1.5.10)

1. I.[e.m; AUCHUIUVIMHBI — PACKPbITb CMBICII OCHOBHBIX 3aKOHOB, VYIPaBIAOIINAX XOAOM
XUMHYCCKOro Imponecca, I10oKas3aTbhb obiactu MPUIOKCHUA OJTHUX 3aKOHOB W HAY4YUThb
06yqa}0mer00ﬂ TpaMOTHO MNPUMCHATb HUX HIPHU PCHICHUU KOHKPCTHBIX TCOPECTUYCCKUX U
MPAKTUYCCKUX 3aaa4.

2. B pe3yapTaTre u3ydyeHHs AMCHUIIMHBI O0yYalINMiicsi MO0 TNporpaMMe OakajlaBpuaTa
JIOJIAKEH:

Obaaoams crnenyromumu o0mekynsTypHbiME (OK) n obmenpodeccuonansasiMu (OITK)
KOMITETCHIMSIMU:

— CHocOOHOCTBIO M TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);



— TOTOBHOCTHIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (U3UYECKOW KapTHHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIISCTBA ISl TOHUMaHMS
OKpy»Xxaromiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHUE O CTPOCHUM BEIIECTBA, MPUPOJA XHUMHUYECCKOMH
CBS3W B Pa3MYHBIX KJIAcCaX XHWMHYECKHX COCIMHCHHH JJIi TOHMMaHUS CBOWMCTB
MaTepUajIoB W MEXaHW3Ma XMUMHYECKHX IPOIECCOB, MPOTEKAOIINX B OKPYKAIOIIEM
mupe (OITK-3).
3Hnams:

— OCHOBHBIC 3aKOHBI (M3MYECKOW XHMHH, B3aMMOCBSI3b (U3MYECKUX M XHUMHYECKUX
XapaKTEPUCTHK MPOIIeCCa;

— IIYTH ONpeACNICHUs] BAKHEHIINX XapaKTEPUCTUK XUMUIECKOTO paBHOBECHUS (KOHCTAHTBI
paBHOBECHSI, PABHOBECHOTO BBIXOJIa TPOAYKTA, CTEMEHU TIPEBPAIICHUS HUCXOIHBIX
BEIIIECTB) W BIUSHUS PA3IMYHBIX (DAKTOPOB HA CMEIICHUE XMMHUYECKOTO PAaBHOBECHS;

— YCIIOBUS YCTaHOBJICHHS (Da30BBIX pPABHOBECH B OJHO- W MHOTOKOMITOHEHTHBIX
CUCTEMaX, BO3MOXKHOCTH pa3fClieHUs CIOXHBIX CHCTEM Ha COCTaBJISIFOIINC
KOMIIOHCHTEI;

— TEPMOJUHAMHUYECKOE OIMCAHWE CBOWCTB HJCATBHBIX M HEHJICATHHBIX PACTBOPOB,
MOJIXOJTBI K HAXOXKICHHIO IMAPITUATBHBIX MOJIIPHBIX BEJIMYMH KOMITOHEHTOB PacTBOPA.
Ymems:

— TMPUMEHSTh TCOPETHYCCKHE 3HAHWS M JKCICPUMEHTAIBHBIE METOIBI HCCIICIOBAHHUS
(U3UYECKON XUMHH MPH PEIICHUH MPOGeCcCHOHANBHBIX 33/1a4;

— MPOBOJUTH TEPMOJUHAMUYCCKHE PACUETHI, OCYIIECTBIISATh aHAJIN3 M HAa OCHOBE 3TOTO
JIeJIaTh 00OCHOBAHHbBIC BEIBOJIEL,

— TMpeAcKa3blBaTh M HAXOAWTh ONTHMAJbHBIE YCJIOBHS MPOBEICHUS XHUMHUYECKOTO
mporecca ¢ LEeIbI0 MOMYYCHUS MaKCHMaJIbHO BO3MOXKHOTO BBIXOJAa HHTEPECYIOMIETO
MIPOIYKTA;

— TMpeACTaBIATh JaHHBbIE JaOOPaTOPHOTO HCCienoBaHus B Tpaduueckoil dopme U Ha
OCHOBE MOJTY9IE€HHBIX 3aBUCUMOCTEH OTIPECIISATh COOTBETCTBYIOIITUE
TEPMOJMHAMUYCCKHEC W KHHETUYCCKHE XapPaKTEPUCTUKH XHMHUYECKOH CHUCTEMBI W
XUMHUYECKOTO TIPOIIecca;

— TMpOBOIUTH AHAIU3 W KPUTUYECKU OLIEHUBATh IOJIYYEHHBIE 3KCIEPUMEHTAJIbHbBIE
JTaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJI0B (PU3MUECKON XUMUHU ISl PELICHUS
KOHKPETHBIX MCCIIEI0BAaTENbCKUX 3a/1aY;

— HAaBBIKAMHU OIIPENEIEHUS COCTOSHUS PAaBHOBECUS M CaMOIIPOU3BOJIBHOIO HAIPABICHUS
XUMHYECKOT0 IIPOLECCa;

— npuemMamu o0pabOTKHU MOJYyYEHHBIX ONBITHBIX TaHHBIX I BBISBJICHUS U YCTAHOBJIECHUS
B3aMMOCBSA3€H  MeXAy TEepMOJMHAMHYECKMMM CBOMCTBaMM U (DU3HMUECKUMU
napaMeTpamH Ipolecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB  (U3WYECKOM XHMMHUU JUISL  COJIep’KaTebHON
MHTEPIIPETAlMA TEPMOAMHAMUYECKUX PACUETOB;

3. Kparkoe cogepxxanue 1ucCUMNIHHBI

XuMmuyeckasi TepMOAMHAMHUKA. 1-bIii U 2-0i 3aKOHBI TEPMOJIMHAMUKH, rocTynat [1nanka.
B3auMocBs3b TEMI0THL, paOOTHl U M3MEHEHUs BHYTPEHHEH >HEPruu B MPOLECCaX C y4acTHEM
uaeanbHoro rasza. TemnoéMmkocTh TBEPABIX. XKUAKMX U Ta3000pa3HbIX BelleCTB. TepMOXUMHUSL.
Bbruuciienue TemnoBbIX 3(PQPEKTOB XUMHUECKUX peakluil, mpoueccoB (a3oBbIX MEPEXO0B,
pacTBOpeHHUST W JpYruxX (HU3UKO-XUMHUYECKUX TMpoIreccoB. DHeprus [mbOca u sHeprus
I'enpMronpiia Kak KpUTEPUHM HAINpaBlIEHUs XUMHUYECKOro mpolecca. Pacdyér abcomoTHOM
SHTponuHu. XuMHuYeckoe paBHoBecue. KoHcTaHTa XMMHMYECKOTO paBHOBECHS M METOJIbI €€
pacuéra M SKCIEPHUMEHTAJIBHOIO OIpeAcieHusl. PaBHOBECHBIN BBIXOJA IPOIYKTA, BIUSHUE
JABJICHUS, TEMIEPATYpbl, IPUMECH HMHEPTHOIO Tra3a HAa PABHOBECHBIM BBIXOJA. YpPaBHEHUS



uzorepmbl UM u3o0apel  Bant-I'opda. Craructuueckas  TepMoauHaMuka.  Pacuér
TEPMOJMHAMHUYECKUX (PYHKIMN Ha Oa3e MpeiCTaBIeHU O CyMMe IO COCTOSIHUSM.

da3oBbIc paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTeMax. Pa30Bble mepexo/ bl U (hazoBast
JuarpaMma COCTOSIHMSI JJIi OJHOKOMIIOHEHTHBIX CHCTEM. TpoHHas TO4YKa. YpPaBHEHHE
Knaneiipona-Knaysnyca. 3aBUCHMOCTb [JaBJIE€HMsI HACBILIEHHOI'O Mapa OT TEMIEpPaTyphl.
Omnpenenenue TepMoauHamuueckux (yHkuii npouecca dasosoro nepexona. Kpuruueckas
TeMIlepaTypa.

Tepmoaunamuueckass Tteopusi pactBopoB. Kiaccudukauus pactBopoB. CrnocoObl
BBIpQ)XEHUSI cocTaBa pacTBopa. llapruanbHble MOJsipHBIE BeNWYMHBL. YpaBHeHust [u0O6ca-
Hrorema. MneanbHble pacTBOpbl. TepmoauHamudeckue (QyHKIMHM CMELICHMs Ui MeadbHbIX
pactBopoB, 3akoH Payns. IlpenensHo-pa3baBieHHbIe pacTBOPHI, 3aKkoH |'eHpu. HewnneanbHeie
pacTBOpBI,  INOJOXHUTEIBHBIE W OTPULATENBHBIE  OTKJIOHEHUS OT 3akoHa  Payis.
TepmoauHaMuveckoe OMKMCAHWE HEWACATBHBIX PAaCTBOPOB, AaKTHBHOCTb, KO3(duumeHt
akTuBHOCTH. KosumratuBHble CBOMCTBA pacTBOPOB HENETYYMX BEIIECTB B JIETy4eM
pactBoputeie. Kpuockonus, 30ymnrockonus. OcMoc, 0CMOTHUYECKOE AABICHHE.

@®a3oBbI¢ paBHOBECHS B MHOTOKOMIIOHCHTHBIX CHCTeMaXx. J[narpaMMbl «JaBlIcHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB Iapa-CcoCTaB KHUJAKOCTU» JJIs HJICANbHBIX H
HeHuJlealIbHbIX pacTBOpoB. 3akoHbl ['n06ca-KonoBanoBa, Aseorponus. Pu3nko-XUMUUECKHE
OCHOBBI pa3JIeNICHHs KHUIKUX cMecel, peKTudukanus. OU3UKO-XUMHUECKIH U TEPMHUYECKHUIMA
aHanu3. Pa3inyHble TUIBI 1uarpaMM IUIaBKOCTH. OBTeKTUKa. [IpaBuiio (a3 n npaBuio peiyara.

4. O0beM y4eOHOI TUCHUIIHHBI:

B 3a4YE€THBIX

Bunabi padoueii padboThl B aKaJeM. yacax
eIMHUIAX

OO0wmasi Tpy10eMKOCTh M CUUILIHHBI 110 5.0 180

y4eOHOMY IIaHy

AyauTOpHBbIE 3aHATHSA: 1,78 64

Jlexumnu (Jlek) 0,89 32

[Ipaktuueckue 3ansatus (I113) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Bupa xonTpoJsi: 3a4er / 3k3aMeH sk3ameH (1,0) k3ameH (36)

B 3a4Y€THBIX

Buawbl padoueii padoTsl B ACTPOHOM. Yacax
eIMHUIAX

OO0masi Tpy10eMKOCTh M CHUILIHHBI 110 5.0 135

y4eOHOMY IIaHy

AyaUTOpHBbIE 3aHATHS: 1,78 48

Jlexuuu (JIek) 0,89 24

[Ipaktuueckue 3ausarus (I113) 0,89 24

CamocrosiTesibaas padora (CP): 2,22 60

Buja xouTpoJisi: 3a4er / 3k3amMeH ak3ameH (1,0) 3Kk3ameH (27)

AHHOTAUA
padoueii mporpaMMbl JUCHHUILIMHBI
«Konnongnasa xumusn» (b1.b.11)

1. Heab AWMCHUMIUIMHBI — O3HAKOMIIEHHE CTYIACHTOB C OCHOBAaMHU TEPMOJUHAMUKHU
MMOBEPXHOCTHBIX SIBJICHUH, CHOCOOaMH TONY4YEHHUS W BAXKHEWIIMMH CBOWCTBAMU
AUCTICPCHBIX CUCTCM.



2. B pesyabTrare u3yYeHUs] JUCHMIUVIMHBI O0ydamwuuiics 10 mOporpamMmme
0akaJjlaBpUAaTAa J0JIKEeH

Obnaoams cienyrwomumu obdmenpodeccruonanbHbiMu (OITK) KoMmeTeHIIusAMU:

—  CIOCOOHOCTHIO U TOTOBHOCTBHIO HCIOJIb30BaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTAH B Tipodeccruonanbhoit aesrenbHoctu (OI1K-1);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOUN (M3UYECKON KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUH BEUIECTBA JJIs1 IOHUMAHMS
OKpy»Xarouiero mupa u sisieauii mpupo/s (OI1K-2);

— TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHMS O CTPOEHUU BEILIECTBA, MPUPOJAE XUMHYECKOU
CBSI3M B Pa3iMYHBIX KJIACCAX XMUMHUYECKUX COCAUHEHUN JJI1 TIOHUMAHUS CBOMCTB
MaTepuajJoB ¢ MEXaHW3Ma XHWMHUYECKHX IIPOLIECCOB, MPOTEKAIOIUX B
okpyxaromem mupe (OITK-3);
3namo:

— OCHOBHBIE IIOHATHSI M COOTHOLIEHMSI TEPMOJMHAMUKU ITOBEPXHOCTHBIX SIBJICHUMN
(TepMOIMHAMUKAa IIOBEPXHOCTHOIO CJOSA; aire3usi, CMauMBaHUE W pacTEKaHue
KUJKOCTEH; TUCIIEPCHOCTh U TEPMOIAMHAMHUYECKHUE CBOMCTBA TeN; aJcopOLus ra3zoB U
[1apoB, a/icopOLus U3 PacTBOPOB);

— OCHOBHBIE METO/Ibl TOJIYYEHUS AUCIIEPCHBIX CUCTEM;

— OCHOBHBIE CBOWMCTBa JHUCIEPCHBIX CHCTEM (DIEKTPOIIOBEPXHOCTHHIE CBOWCTBA;
KMHETUYECKME M ONTHYECKHE CBOMICTBAa; CBOWCTBA PAaCTBOPOB  KOJUIOMIHBIX
MOBEPXHOCTHO-AKTUBHBIX BEILIECTB);

— OCHOBHbIE TIOHSITUS W COOTHOLIEHUS TEOpUN arperaTUBHOM yCTOWYMBOCTU U
KOAryJsiuu JH0(OOHBIX TUCTIEPCHBIX CHCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYypOOOpa30BaHHUS U PEOJIOTUYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM.

Ymemy:

— TMPOBOJUTH pacUeTbl C HCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJUHAMHUKU
MIOBEPXHOCTHBIX SIBJICHUH U PACUETHI OCHOBHBIX XapaKTEPUCTUK JIUCIEPCHBIX CUCTEM;
Braoemy:

— METOJAMH U3MEPEHMsS IIOBEPXHOCTHOTO HATSKEHUS, KpaeBOrO YIJIA, BEJIWYMHBI
ancopOIMU ¥ yAEIbHOH TOBEPXHOCTH, BSA3KOCTH, KPUTUYECKOH KOHIEHTpaluu
MULEI000pa30BaHus, 3JEKTPOKMHETUYECKOTO IMOTEHIMANa; METOAaMH IPOBEIECHUS
JUCIIEPCUOHHOIO aHAJIN3a, CUHTE3a IUCIEPCHBIX CUCTEM U OLIEHKH HUX arperaTMBHOU
YCTONYUBOCTH.

3. Kparkoe cogepxxanne 1uCHUMIIHHBI

Monayas 1. [IpeameT u npu3Haku 00HEKTOB KOJUIOUTHON XUMUU

Konnougnas xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M JUCIEPCHBIX CHUCTEMAX.
OcHOBHBIE TPU3HAKU JIUCHIEPCHBIX CUCTEM - F€TEPOT€HHOCTh U AUCIIEPCHOCTD; MOBEPXHOCTHAS
SHEprus; KOJIMYECTBEHHBIE XapaKTEpUCTHKH JucrnepcHocTH. Kiaccudukauus gucrepcHbIX
CHCTEM.

Monayas 2. TepMoarHaMHKa TTOBEPXHOCTHBIX SIBICHUN

OOmiass xapakTepuCTHKa IOBEpXHOCTHOM sHepruu. I[loBepxHOCTHOE HATSKEHUE.
VYpaBuenne I'n66ca-I'enbMronbua aias BHYTpEHHEW yIeNbHOW MOBEPXHOCTHOW 3HEPrUu
(MOTHOM OBEPXHOCTHOM SHEPTHUN).

Meton u30bITKOB ['mO6Oca. dyHnameHTanbHOE ancopOIMoHHOEe ypaBHeHue [ubOca.
YactHoe BblpakeHune ypaBHeHUs: ['n66ca. IloBepXHOCTHO-aKTHBHBIE U TIOBEPXHOCTHO-
VMHAKTHUBHBIE BEILIECTBA.

Anresust u koresusi. YpaBHenue lronpe mns pabotel anresun. CmadnBaHUE, 3aKOH
IOnra. Ypasnenue [lronpe-lOnra. Pactexanue skuakxocrteil, k03()(UIMEHT pacTeKaHus IO
lapkuncy. Dpdext Mapanronu, npaBuio AHTOHOBA.

[TpaBuno ¢a3 I'mbbca u nucnepcHOCTb. BnusHHE KpPUBU3HBI MOBEPXHOCTH Ha
BHYTpeHHee naBiieHue Ten (ypaBHeHue Jlaruraca). KamumnsipHbeie sBICHUS. YpaBHEHHE



KenbBuHa. BnusiHue nucnepcHOCTH HA PacTBOPUMOCTb, KOHCTAHTY PABHOBECUS XMMHYECKOM
peakuuu, Temneparypy (pazoBoro nepexoja.

Metoapl moNyueHHs] TUCIEPCHBIX CHCTeM. YpaBHeHue PeOunnepa nans paboTb
mucneprupoBanus. Iddextr Pedunnepa. ['oMorennas u rereporeHHasi KOHAEHCAIMs. DHEPIrUs
I'u66ca oOpazoBanus 3apoibiiia HOBOH ¢a3bl. Kunetnka o0pa3oBaHus HOBOU (hasbl.

Monayab 3. AncopOLMOHHBIE pABHOBECHS.

[Tpupoga ancopOUMOHHBIX CHJI. AJICOpOIMS Ta3oB M MapoB Ha OJHOPOIHON
NoBepXHOCTU. 3akoH ['eHpu. Mojaens u ypaBHeHue Jlenrmropa. Teopus MOJIMMOJIEKYISIPHOM
aacopoiuu bpynayspa, DOmmera, Temiepa (BOT). Ompenenenue yaenpHONH MOBEPXHOCTH
metonoM BOT.

AncopOmusi Ta30B M MapoB Ha IMOPUCTHIX MaTepuanax. Kiaccuduxammus mop mo
Jyoununy. Teopust KanmuuIsspHOM KOHAeHcauu. PacueT nnterpanbHoi u nuddepeHmanbHol
KPUBBIX pacrpeieieHus: 00beMa Imop Mo pa3mepam.

AncopOuusi Ha MUKpPONOPHUCTBIX Matepuanax. [loreHnuanbnas teopus IlonsHu.
Xapaktepuctuueckass KpuBas afcopOiuu. OO0o00meHHoe ypaBHeHue Teopuu JlyOmHuHA
00BEMHOT0 3aMOIHEHHUSI MUKPOTIOp, YpaBHeHue Jlyoununa - PagymikeBuya.

AncopOumsi TIOBEpXHOCTHO-aKTMBHBIX — BemiecTB. IlpaBunmo [rokimo - TpayoOe.
3aBUCUMOCTh ITOBEPXHOCTHOI'O HATSKEHMSI OT COCTaBa pacTtBopa. YpaBHeHue lllumikoBckoro.
VYpaBHEHUSI COCTOSIHHS Ta3000pa3HBIX MOBEPXHOCTHBIX (aJICOPOLMOHHBIX) IJICHOK. Bech
Jlenrmtopa.

Moayib 4. DIeKTpUUECKHE SIBIEHHUs Ha TOBEPXHOCTH.

Mexanu3mbl 00pazoBaHus JBOHHOro anektpudeckoro cnost (A9C). VYpaBHenus
Jlunnmana. DnexTpokanwuiapHbie kKpubble. Teopuu crpoenus [DIC. Pemenue ypaBHeHHs
[Tyaccona-bonpumana ms nuddysnoit wactu JAD3C. I9C no teopun llltepHa, mepesapsiaka
MIOBEPXHOCTU.  DJIEKTPOKMHETUYECKUE  SIBJICHHUS,  DJIEKTPOKMHETHYECKUH  IOTEHLHAJ.
VYpasuenue ['enbMromnpiia-CMOITyX0BCKOTO AJISl 2JIEKTPOOCMOCA U AIIeKTpodopesa.

Mopnyas 5. Kunetnueckue cBoicTBa JUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCaXJIEHHUS YaCTHUI] C MX pa3MepoM. YCIIOBHUS COOJIIOJICHHS 3aKOHA
Crokca. CequMEHTAlMOHHBIM aHAIU3 MOJUIUCHEPCHBIX cucteM. KpuBble pacnpeneneHus
gactull 1o pasmepam. [lpupoga OpoyHOBCKOTO JBWIKEHHS. 3akoH OWHINTEWHa -
CmonyxoBckoro. CrneacTBusi W3 TEOpUHU OpPOYHOBCKOTO JBIDKEeHUs. CeauMeHTaIlMOHHO-
1 Py3noOHHOE paBHOBECHE, THIICOMETPUYECKHIA 3aKOH.

Monayas 6. ArperaTuBHasl YCTOWYUBOCTD U KOATYJISIIHS TUCTIEPCHBIX CUCTEM

CenvMeHTaIlMOHHAsT M arperatuBHasi YCTOWYMBOCTU CHCTEM. Jlmodunbupie u
muodobHble cuctembl. Kpurepuit nuodunbHoctu 1no PeOunpepy-lllykuny. Jlnodpunbubie
aucrepcHble cucTeMbl. Kimaccudukaius moBepXHOCTHO-aKTUBHBIX BEILIECTB. TepMoanHaMUKa
1 MexaHu3Mm muleioodpazoBanus. Ctpoenne mutemt [TAB. Comobunuzanus. Kputnueckas
KOHIIEHTPALUs MULIENIO00pa30BaHUsl, METO/IbI €€ ONPEeIeNIeHHS.

JInodobusie aucnepcHble cucTeMbl. DakTopbsl ycTONYMBOCTH JHO(OOHBIX CHUCTEM.
bricTpas n mennennas koarynsusa. Kunetuka xoarymnsiuu no CMoJIyXOBCKOMY. 3aBUCUMOCTh
yyclla YacTHI[ pa3HOro mopsijaka oT BpeMeHU. OCHOBHBIE NOJOXKEHUS Teopuu [lepsruna,
Jlannay, ®epses, OpepOeka (/JIPO). PacknuHuBaromiee AaBIC€HHE W €r0 COCTABISIOIIUE.
OOmiee ypaBHEHHE /Jisi SHEPTrUU B3aWMOJAECWUCTBUSA UCHEPCHBIX dYacTull. [loTeHuuanbHbIe
KpUBBIE B3aUMOJEHCTBUS 4acTull. HeWlTpanmu3almoHHass UM KOHLIEHTPALMOHHAs KOATYJISALIMS.
[TpaBuno Hlynsue-I"apam.

Monayas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHUECKHUE CBOMCTBA
JUCTIEPCHBIX CUCTEM

Tunel CTPYKTyp, 0Opa3yroluxcs B IJUCHEPCHBIX CHCTeMax. B3amMOCBSI3b MEXITy
BHJIOM TOTEHIMAILHON KpWBOW B3amMmojaercTBusi yactull (o teopun JJI®O) m Tunmom
BO3HUKAOIIHNX CTPYKTYD. KoarynsimoHHO-TUKCOTPOITHBIE u KOHJICHCALIUOHHO-
KpUCTAJTIN3aMOHHBIE CTPYKTYPBHI.

Peonornuecknii mMeToj HccienoBaHUS JUCHEPCHBIX cHCTeM. OCHOBHBIE NOHATHS U
nJieanbHbIe 3aKOHBI PEOJIOTMU. MOJEIMpPOBAHNE PEOJIOTMUYECKUX CBOMCTB TEIl.



Knaccugukanuss AMCIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHHYECKUM CBOWCTBAM.
Bsi3KkoCTh JKMAKMX arperaTMBHO YCTOMYMBBIX JMCIEPCHBIX CUCTEM. YpaBHEHUsS ODWHILTEHHA,
[Hraynunrepa, Mapka - XayBuHKa. Peosiormdyeckue CBONCTBA CTPYKTYpPHUPOBAHHBIX
KHUJAKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOI TUCIUNIMHBI

Ob6beMm
Buel padboueii paboThl
B 3auerHbIx B akanemuueckux
SIMHUIIAX qacax

O0mast Tpy10eMKOCTb JUCHUILIHHBI 5 180

10 y4eOHOMY ILIAHY

AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexiuu (JIek) 0,89 32
IIpakTuueckue 3ansatus (113) - -
JlaGopaTopHbie paboTsr (JIP) 0,89 32

CamocrositesbHas padora (CP) 2,22 80
[ToaroroBka K J1abopaTopHBIM paboTam 1,11 40
Jlpyrue Bupl CaMOCTOSITENIbHON paboThI 1,11 40

Bu HTOroBOro KOHTPOJIS: IK3aMeH 1 sk3amen (36)

Ob6beMm
Bunpl paboueit paboTsl B
B 3aueTHBIX
J— ACTPOHOMUYECKUX
yacax

Oo6mas TPyA0eMKOCTh THCHHIJIHHbBI 5 135

10 y4eOHOMY ILIAHY

AyYAUTOpPHBIE 3aHATHS: 1,78 48
Jlexumu (Jlek) 0,89 24
ITpaktuueckue 3ansatus (I113) - -
JlabopaTtopusbie padoTsl (JIP) 0,89 24

CamocrositenbHas padora (CP) 2,22 60
[TonroroBka Kk 1a00paTopHBIM paboTam 1,11 30
Jlpyrue BUJbl CAMOCTOSITENIbHOM paboThI 1,11 30

Bu1 HTOrOBOro0 KOHTPOJIS: IK3aMeH 1 yk3ameH 27

AHHOTAIUA
pado4eil MPOrpaMmMbl JUCHUIUVIMHBI «AHAJIUTHYECKAS] XUMHA U (PU3HKO-XMMUYECKHe
MeToabl ananusza» (b1.b.12)

1. Heab DMCHUIUIMHBI — IpUOOpeTeHHe O0ydarolMMcs 3HAHUN MO OCHOBHBIM TpyIIam
METOZOB XMMHYECKOTO aHaiHu3a, HauOoJjiee MIMPOKO MPUMEHSIEMBIX B TPOMBIIIICHHOCTH |
HCCIIeI0BATENbCKON paboTe, a TakKe KOMITETeHIINH, HEOOXOIUMBIX JIIsl PEIIeHUs] KOHKPETHBIX
3a]]a4 XUMHUIECKOTO aHAIIN3A.

2. B pe3yabrare u3yueHHMs AMCHUIUVIMHBI O0ydaluuiicas 1o mnporpamMe OakajaBpuarta
JOJIAKEH:

Obaaoams crnenyromumu obenpodeccruonanbHbiMu (OITK) kommeTeHITUAMU:

— CHoCOOHOCTBIO W TOTOBHOCTHIO MCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B ipodeccnonansHoi nesrenproct (OI1K-1);

— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHUS O CTPOSHHWH BEIIECTBA, MPHUPOJE XHUMHUYECKON
CBSI3M B pa3IMUHBIX KJIACCAX XHMWUYECKHX COCAMHEHHWH IS TIOHUMAaHHWs CBOWCTB
MaTepHajioB U MEXaHHW3Ma XHMHYECKHUX IPOIECCOB, MPOTEKAIOIIUX B OKPYXKArOIIeM
mupe (OITK-3).
3uams:



— OCHOBHBIE TOHSTHUS, TEPMHUHBI, METO/Ibl U TPUEMbl KAUECTBEHHOTO U KOJUYECTBEHHOTO
XUMHYECKOT0 aHaIN3a, TEOPHI0 XUMHUECKUX U (PU3UKO-XUMUYECKHUX METO/I0B aHaJIN3a,
MIPUHIIAIIEI pA0OTHI OCHOBHBIX MTPUOOPOB B (PU3HKO-XUMHYECKHX METOJIaX.

Ymemo:

— TMPUMEHSATh  NPHOOPETEHHBIC  MPAKTUYCCKUE HABBIKK B MPOQPECCHOHATBHON
JESATENIbHOCTH Il PELIEHUS KOHKPETHBIX 3a/ay; BjaAeTh: [OHUMAHUEM LeNed u
QITOPUTMOB XMMMYECKOTO aHaliu3a, CHOocO0aMH pelIeHMs] aHATUTHYECKHUX 3ajad,
OLICHKOM BO3MOKHOCTEH KaXKI0r0 METOJa aHalau3a, OCHOBAaMU METPOJIOIMYECKOM
OLICHKH PE3yJIbTATOB KOJIMYECTBEHHOI'O XUMHUYECKOIO aHaIU3a.

Braoemy:

— T[OHUMaHWEM LeJeil M aIropuTMOB XHMHUYECKOrO aHalln3a, CHOCO0aMM pelieHus
AQHAJIUTUYECKUX 3a7a4, OLEHKOM BO3MOYKHOCTEH Ka)KJI0r0 METOJa aHajau3a, OCHOBAMHU
METPOJIOTMUECKOM OLIEHKH PE3YJIbTAaTOB KOJMYECTBEHHOTO XUMUYECKOT0 aHAIN3a.

3. Kparkoe conep:xanue 1MCUHNJIMHbBI:

Beenenue. Ilonstue 00 anamuThueckoi xuMuu (AX) Kak O CHUCTEME 3HAHUU,
MO3BOJISIIOIIEH YCTAaHOBUTh KaU€CTBEHHBIM M KOJUYECTBEHHBIN cOcTaB BemlecTBa. 3agaun AX.
AHaTUTUYECKU CUTHAJI KaK HOCHUTENIb KAa4eCTBEHHOW M KOJMYECTBEHHOW HMHQpopManuu 00
oObekTe aHanuza. [lonarue o mpoboorbope u mpodomoaroroBke. OCHOBHBIE TpeOOBaHMS,
MIpEeIbSABISEMbIE K METOJaM XUMHUYECKOrOo aHajIu3a. YCIIOBUS BBIIOJIHEHHUS OIpeAcIeHUI.
Ananutuueckas ¢opmMa, aHAIUTUYECKHE TMPHU3HAKU. AHAIUTUYECKHE Kiaccu(UKaIUU
KaTHOHOB U aHUOHOB.

Cucrematnueckuii u JpoOHbI aHanu3. COBpEeMEHHbIE METOAbl WACHTU(DUKAINH
JJIEMEHTOB UM coenuHeHuil. OpraHuyeckue aHaJUTHUECKUE peareHThl B  aHalU3e
HEOPraHUYeCKUX BeLIECTB. PaBHOBeCHs B aHAJUTUYECKUX TOMOTE€HHBIX U TE€TEPOTCHHBIX
cucreMax. OCHOBHbIE THUIIBI peakuuid, mnpuMeHseMblx B AX (KHCIOTHO-OCHOBHOE
B3aMMO/JICIICTBIE, OKHCIIEHHE- BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHUE, OCaXACHUE).
OnucaHue paBHOBECHS AHAIUTUYECKUX PEAKUUN C MOMOIIbI0 KOHCTAHT pPAaBHOBECHUS. Y4er
MOOOYHBIX PEaKIii C MOMOIIBIO amnmapaTa YCIOBHBIX KOHCTaHT paBHOBecHs. Vcmonb3oBaHue
YCJIOBHBIX KOHCTAHT PAaBHOBECHS JIJISl ONTUMH3AIMN AaHATUTUYECKUX PEAKITUN U TPAKTUUECKUX
YCIOBUM HUX BBINOJHEHUsI. OCHOBBI METOAOB KOJMYECTBEHHOIO XHMHYECKOTO aHallu3a.
Metoapl KOTUYECTBEHHOTO aHayin3a. TpedoBaHus, MPEIBABIIEMbIe K XUMUUECKUM PEAKIIHIM,
WCIIONB3YEMBIM B XMUMHUYECKOM aHaJM3€. OTamnbl KOJIMYECTBEHHOro aHanu3a. llonsatue o
rpaBUMETPUYECKOM aHain3e. TeopeTndeckue OCHOBBI TUTPUMETPHUUECKOTO aHanu3a. [Ipuemsl
TUTpoBaHusA. Pacuetsl B TuTpuMmerpuu. ['padudeckoe oToOpaskeHHE Mpollecca TUTPOBAHUS.
Cka4yok TUTPOBaHMS, TOUKA HKBUBAJICHTHOCTH, KOHEYHAs TOYKa TUTpoBaHWs. [lepBuuHbIe M
BTOpPUYHBIE CTaHAAPThl. MeTOJI KHCIOTHO-OCHOBHOTO THUTpPOBaHMs. BpIOOp KHCIOTHO-
OCHOBHOTO WHAUKATOpA. [Tpumepsl ONPEAEICHUN. Mertoib OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBaHUsA. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN NoTeHIMaN. DakTopsl,
BIIUSIOLIME HA €r0 BeNMUnHy. Y paBHeHue HepHera.

[lepmanranatomerpus. Momomerpus. ONTHMM3amMsl  YCIOBMH  ompejeneHus. Merton

KOMIUJIEKCOHOMETPUYECKOTO TUTpoBaHUS. (OCOOEHHOCTH peakUuil KOMILJIEKCOOOpa30BaHUS

(xemarooOpa3oBanusi) wuoHOB MeTaioB ¢ JJITA. Bpibop ONTUMaIbHBIX  YCIOBUN

KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBaHMs.  TUTpoOBaHHME 1O  METOLYy  OCaKICHUS.

Mertponoruueckasi OLEHKa pe3yJlbTaTOB aHanu3a. VHAUKATOpHbIE W HMHCTPYMEHTAJIbHBIC

CHOCOOBI YCTAHOBJIEHHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenue B ¢pu3nKko-xuMHUECKHUe (MHCTPYMEHTAIBHBIE) METOIBI XUMHUECKOTO aHaIn3a
(MMXA-OXMA). Knaccudukanuss GpU3NKO-XUMUYECKUX METOJIOB aHalu3a. AHATUTHYECKHM
CUTHal Kak uWH(OpMaTHBHAs (QYHKIHS COCTaBa BeliecTBa. MeTOAbl KOJMYECTBEHHBIX
m3meperni B DOXMA, wuX XapakTepucTuka. AHAIUTUYECKHE M METPOJOTHYECKHE
XapaKTEPUCTUKUA METOAMK ONPEIETICHUSI.

4. O0beM y4eOHOI AUCHUIIHHBI

Bunsr paboueii paboTs ‘ O6bem




B B
B 3ayerHbIX
aKaJeMUYECKUX | aCTPOHOMHYECKHX
eIMHUIIAX
gacax gacax
O01mas Tpy10eMKOCTh 3 144 108
JUCIHHUILTUHBI 110 Y4eOHOMY IUIAHY
AyIMTOpHBIE 3AHATHS: 1,78 64 48
Jlexuun (Jlek) 0,45 16 12
JlabopaTtopusie padoTs (JIP) 1,33 48 36
CamocrosiTesbHasi padoTa
(CP) 2,22 80 60
CamocTosiTeIbHOE U3YUCHHE 2.2 80 60
pa3esioB TUCIUTIIMHBI
Buja urorosoro UROHTpO.J'IH: 1 36 27
3a4eTt ¢ oneHkoii (3a0)
AHHOTAUA

pado4eii MPporpaMMbl AUCHUIJIMHBI
«Auxenepuas rpapuxa» (b1.5.13)
1. HeJb AMCHMNJIMHBI — HAYYUTH CTYJACHTOB BBIMOJHATH M YATATh YEPTEKH TI0 MIPABHIIAM
U YCIOBHOCTSM COIVIACHO  CTaHAapTaM €AMHOM CHCTEeMbl KOHCTPYKTOPCKOM
nokymenTaruu (ECKJI).
2. B pesyabtare u3y4YeHUs] JUCHMIUIMHBI oO0ydamouuiics 10 mporpamme
0akajlaBpUATAa J0JI/KEH:
Obaadoams cleayOIUMU KOMIETCHIIUSMHU:

— CIIOCOOHOCTHIO K CAMOOPTaHHM3AIMH B caMooOpa3oBanuio (OK-7),

— ympasnenus uapopmanueii (OITK-5);

— Ccnoco0CH aHaJIM3UPOBATh TEXHUYECKYIO JokymeHTanuto ([1K-9).
3nams:

— crnoco0bl 0TOOpaKeHHsI MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— TIpaBWJIA U YCIOBHOCTH NPH BHITIOJHEHUH YEPTEKEH;

—  BUJBI U3/I€MHA U KOHCTPYKTOPCKUX JTOKYMEHTOB;

— Ha ypOBHE IIPE/ICTABIEHUS XapaKTEPUCTUKH (POPMBI U TOBEPXHOCTH U3AEITHI.

Ymemn:
— BBIOJNHATH M YUTATh YEPTEKH TEXHHUUYECKHX M3ICITUH C yYeTOM JEHCTBYIOIINX
CTaHJ]apTOB;
— BBINIOJIHATH U YUTATh CXEMbI TEXHOJIOTHUIECKHUX MPOIECCOB;
— HCIIOJIb30BaTh CPEJICTBA KOMITBIOTEPHOU I'paMKu /7151 U3TOTOBJICHUS YepTexXeH.
Braoemy:

— crnoco0amMM U IpueMaMy U300pakeHHsI TPEIMETOB Ha IIOCKOCTH;

— rpaduueckuM nakerom «Kommacy.

3. Kparkoe cogepxxanne 1uCUMIIHHBI:

Moayas 1. U3nene 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

3HaKOMCTBO C BHJAMH M3J€IMA U KOHCTPYKTOPCKMX JOKYMEHTOB, CXEeMbl. Apmarypa
TpyOomnpoBoja u3yyeHue pe3b0, pe3bOOBBIX H3IAENUN U BBITOJHEHHUE 3CKH30B U YepTexel
netaneit ¢ pe3b0oid.

Moay.as 2. CoeauHeHnne aeTajei.

CranpmaptHele pe3pOOBble u3nenus U coequHeHus. CoenuHeHue Jetaneid OOATOM U
mnuibkod. Pe3pboBbie  TpyOHBIE coenuHeHus. lLlamkoBble coenuHeHus. @naHieBble
coeauneHus. HepasbeMHuble coennenus netaneil. ['eomerpuueckue XxapakTepucTUKU GOPMBI U
MOBEPXHOCTH U3ICTUN.

Monayasb 3. UepTeskn cOOPOUYHBIX eIMHUIL. JJIeMEHTbl KOMIILIOTEPHOU rpaduku.




[IpaBuna BeIMOMHEHHS M odopmieHHs cOOpoyHOro ueprexa. JleranupoBaHue dYepTexei
COOPOYHBIX €IUHHMII. DIIEMEHTHI KOMITBIOTEPHOU rpauKH.
4. O0beM y4eOHOI TUCHUNIHHBI

Bunbl pabodeii nesaTenbHOCTH B 3aueTHBIX B akan. B actponomuu.
eIUHHIIAX yacax gacax
O0masi TPya0eMKOCTh JMCHMILUIMHBI 10 4 144 108
yueOHOMY IJIaHY
AyaUTOpPHBIE 3aHATHS: 1,33 48 36
Jlexuuu (Jex.) 0,44 16 12
[IpaxTnueckue 3ansatus (I113) 0,67 24 18
JlaGopaTopus 0,22 8 6
CamocrositenpHas padoTa: 2,335 84 63
KypcoBas pabora 1 36 27
PacuerHo-Tpaduueckue paboTh 0,75 27 20,25
[TonroToBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUIbl CaMOCTOSITENBHON paboThI 0,335 12 9
IToaroroBka u criaya 3ayera 0,335 12 9
Bug utoroBoro KoHTpoJIs 3adeT ¢ OEHKOH
AHHOTAIIUA

pado4eii MPporpaMMbl AUCHUNIMHBI
«IIpuknagnas mexannka» (b1.5.14)

1. Heap AMCHMIIMHBI — HAYYUTh OOY4YaIOLIErocs TBOPUYECKOMY IOAXOIY K BBITOJHEHHIO
WH)KCHEPHBIX pacueToB Ha MPOYHOCTh, JKECTKOCTh W YCTOHYHMBOCTH DIIEMEHTOB
KOHCTPYKLIMH, IeTaieil y3710B MallliH U anmnaparos.

2. B pe3yabTare M3y4eHHs IUCHMILIMHBI 00y4YaluMiica Mo nmporpamme 0akajaBpuara
HOJIKeH:

Obnadamye cnepyromumu obmmenpodeccnonanbubiMu (OIIK) komnereHIusaIMu:

— CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHIUIMH B
npodeccronanbHoi AestenbHocTh (OITK-1);

— CHOCOOHOCTBIO HCIIONB30BaTh 3HAHHWS O COBPEMEHHOW (m3uyeckold KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMH BEUIECTBA JUI TMOHMMAaHUS
OKpY’Karoliero Mupa u sipnenuii npupoast (OITK-2);

— CHOCOOHOCTBIO TUTAHUPOBATh M TPOBOAWUTH (U3NYECKHE W XHUMHYECKHE SKCIEPUMEHTHI,
MIPOBOJIUTH OOPAaOOTKY MX Pe3yIbTATOB M OLIEHUBATH IMOTPEITHOCTH, BBIJIBUTATh THIIOTE3HI U
yCTaHaBJIMBATh TPAHUILIBI UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMaTUYECKOr0 aHanu3a 1
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOT0 uccaenoBanus (ITK-17).

3nams:

— OCHOBHBIE YpaBHEHHsI W METOJbI PEUICHUs 3a7ad CONPOTUBIICHHUS MATEPHAJIOB U JIETaJeH
MaIlliH;

— OCHOBHBIE METOJIbl PACYETOB Ha MPOYHOCTD U )KECTKOCTh HJIEMEHTOB KOHCTPYKIIMI MaIIUH U
arnrmnaparos;

— OCHOBBI TEOPUH pacyeTa JIeTallei U y3JI0B MaIlIMH U alllapaToB XMMHYECKOH TEXHOJIOTHH.

Ymems:

— TOPOBOJUTH pacyeTbl 3JEMEHTOB KOHCTPYKIMHA Ha OCHOBE METOAOB CONPOTHBIICHUS
MaTepHaloB;

— PAacCUMTHIBATh M KOHCTPYHPOBATH JI€TAJIM MAIIUH 10 UCXOAHBIM JJAHHBIM;

— TPOM3BOJIUTH PacyeThbl 10 OCHOBHBIM KPUTEPUSM pabOTOCIOCOOHOCTH M KOHCTPYHUPOBAHHUS
JieTaJed MalllKH.

Braoemy:




HAaBbIKaMU pacyeTa CONPOTUBIICHUS MAaTEPUATIOB aHAJTUTHUECKUMHU METOIaMU;
— HaBBIKaMU BbIOOpA MaTEpUAJIOB 110 KPUTEPUSM IPOUYHOCTH;
pacueTaMu TUIIOBBIX JeTajel MallliH, MOJIb3YysCh cripaBouHoi Juteparypoit u 'OCTamu.

3. Kpartkoe copep:kaHue IMCHUILINHBI:
1. Beenenue
Ponp mpenmera «llpuknanHas mMexaHuka» B (OPMHPOBAHMU HMHXKEHEPA XUMHKA-TEXHOJIOIA.
«[Ipuknagnas MexaHWKa» Kak OCHOBA JUIs MOHUMAaHHs pabOThl, YCTPOHCTBA M O€30MacHOi
9KCIUTyaTalui 000py10BaHHU XUMUYECKOTO IPOU3BOCTBA.
2. Moayas 1 «Onpeaesienne peakuuii onop. Pacrskenue-cxarue».
Paznen 1.1. Onpenenenue peakuuii onop.
AOCOTIOTHO TBEpIOE Telo. DJIeMEHTH cTaTHKUA. OCHOBHBIC MOHSATUS. AKCHOMBI CTAaTHUKH.
VYpaBHeHus paBHOBeCHs. CBSA3H U UX PEAKLUU.
Pa3nen 1.2. PacTskeHue-cxarue.
OcHOBHbBIE JONYLIEHUS W HPUHLMIBL CONPOTHUBIEHUS MAaTepuaiaoB. MeTox CeYeHHH.
Hanpsoxenus, nepopmanuu u nepemenienns. 3akoH ['yka. IlocTpoeHue smiop BHYTpPEHHHX
YCUJIMHM, HalnpspKeHMM U nepemelieHuil. CTaTU4ecKd ONpelNelnvMble M CTaTUYECKH
HeolpeaenuMsble 3afaun. JluarpaMmbl pacTsDKEHUS JUIS IUTACTUYHBIX U XPYIKUX MaTepUaioB U
UX XapaKTEpPUCTUKH. JlomyckaeMble HamnpsyKEHUs. YCIOBUE IPOYHOCTU IIPU PACTKECHUU
(cxaTum).
3. Moayas 2 «Kpyuenune. U3rud».
Paznen 2.1. Kpyuenue.
3akoH ['yka npu cnBure. BHyTrpenHue cuioBble (akTopbl mpu KpydeHuu. HampspkeHus B
CTEPXKHIX KPYIJIOro ce4eHusl. Y CJI0BUE IPOYHOCTH MPU KPYUEHHH.
Pasznen 2.2. U3rud.
['eomeTpuueckne XapakTEpPUCTHKM IUIOCKMX Ce4eHHMH. [loHATHME YHMCTOrOo M IONEpedHOro
nu3rnOoB. IlpaBuna mocTpoeHHs] SHIOP MONEPEYHBIX CHJI U U3TMOAIOUIMX MOMEHTOB.
OmnpeneneHre HOpPMaJbHBIX HANpsOKEHUH. YcinoBue NMpo4YHOCTH Ipu u3rubde. OmnpeneneHue
KacaTeJbHBIX HapsbKeHUH. ParmoHanbHble OPMBI CEYEHUH.
4. Moayasb 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHE).
Pazgen 3.1. CrioxHO€E HaNps)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUH HANPSKEHHOT'O COCTOSHUS M TMNoTe3bl NPOYHOCTH. [IoHATHE HANpsSKEHHOTO
cocTosiHus. ['JaBHBIE IUIOIIAJKKM W TJaBHble HampspkeHUs. OOoOmeHHbld 3akoH ['yka.
Haznauenne runorte3 mnpoyHocTd. [loHSATHE OSKBHUBAJEHTHBIX HANPSHKEHUN U KpUTEPHUEB
IIPOYHOCTH.
Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.
ToHKOCTEHHBIE COCYObl XMMHYECKHMX NPOM3BOACTB. OnpeleneHne HANpsHKEHUH 10
6esmMoMeHTHOI Teopuu. OcHoBHble JomyuieHus. BeiBon ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX O0O0OJIOYeK MO ypaBHeHMIO Jlamaca M 1O CTaHJApTU30BAHHOM METOJUKE.
YcnoBue NpoYHOCTH.
Pa3nen 3.3. Pacuer cxxaTbIX cTep:KHEN HAa YCTOWYUBOCTb.
YCTOWYUBOCTh 37€MEHTOB KOHCTpYKUUH. [loHsiTHEe KpuTHMueckol cuiabl U KOdpUIMEeHTa
3amaca MpPOYHOCTH. Pacuer kputhueckoil cuibl no Oiiepy. Ilpenensl npUMEHHMOCTH
dbopmynsr Ditnepa. [IpakTuueckuii cocod pacueTa Ha yCTONYHUBOCTD.
5. Moayas 4 «/leranu Mamun».
Paznen 4.1. CoennHeHMe AeTajeil MamiH.
Knaccudukanuss neranmeil MamMH M anmapatoB XWMHUYECKUX MPOM3BOJCTB. Pe3bOoBbIe
coequHeHus. PacueT OONTOBBIX COEAMHEHHWN MpPHU TMONEPEYHBIX U MPOAOJBHBIX HarpysKax.
[Inonounsle coenuHenus. HazHaueHne u BUJBI IIIOHOK. PacueT MINMOHOK Ha cpe3 U CMSATHE.
Buner cBapku. OGnacte npuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX
U HaXJIECTOYHBIX LIIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COCTUHEHUS.
Banbl, ux knaccudukanus u HazHaueHue. Ocu. IIpoeKTHpOBOUHBIE pacyeThl BaJOB U OCEH.
TTogmmnHauku CKOJIBKEHMUS. Marepuaiibl BKJIQJIBIIIIEH. ITogmunHuku KauyeHUs.
[IpuHnMNHanbHOE YCTPOMCTBO U OCHOBHBIE TI€OMETpUYECKHE pa3mepsl. JlocTonHCTBa,



HEJOCTAaTKU M O0JIACTH MPUMEHEHHs TOIIIMITHUKOB KadeHHs] M CKOJNbKeHus. [IpuBonHbIC
mybThl. Haznauenue. Knaccudukanus Myt mo mpuHIUIY IEUCTBUS W XapaKTepy paOOTHI.
[opsimok moadopa My(dT ¥ OCHOBBI IPOYHOCTHOTO PACUETA.

Paznen 4.3. Mexanuueckue nepenayu.

3yOuateie mnepemaun. OKpyX)HOE M paguanbHoe ycwius. Peaykropel. Omnpenenenue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.

4, O0bem yueOHOI JUCUMIIIIMHBI:
Bunpl yue6HOM paboTh B 3aueTHEBIX B akanmewm.
SIMHULIAX yacax
OO01mast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 40 144
IUIAHY '
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexrum (JI) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
Camocrositesnnnasi padora (CP): 2,22 80
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3a0
Bunet yueGHoI paboThl B 3aueTHbIX B actpon
CIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4.0 108
AyIUTOpHBIE 3aHATHS: 1,78 48
Jlexrum (J1) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja konTpoJisi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

AHHOTALIUA
K Y4eOHOoil mporpamMmMe J¥CUUILTHHbBI
«DJIEKTPOTEXHUKA ¥ MPOMBINLIeHHast dJiekTponuka» (b1.B5.15)

1. Heab AMcHUIUIMHBI — GOpPMUPOBaHUE Y 00YUAIOLIET0Cs KOMIETEHIM, 00eceunBaroLIX
TEOPETHYECKYI0O W TPAKTUYECKYIO TOATOTOBKY BBIITYCKHHKA, YMEIOIIETO BHIOMPATh |
9KCIUTYaTUPOBATh AJIEKTPOTEXHUUECKUE U DIIEKTPOHHBIE YCTPOMCTBA, BIAJEIOIIETO
HaBBIKAMH  WCIIOJB30BAaHUS  COBPEMEHHBIX WH(POPMALIMOHHBIX  TEXHOJOTHHA  JUIS
aBTOMAaTU3MPOBAHHOTO MOJICIIMPOBAHUS M pacyeTa 3JIEKTPUUECKUX U SJEKTPOHHBIX LIETei.

2. B pe3yabraTe M3ydeHHs] TUCHUILUIMHBI OOYYAMOIIMWCS IO TporpamMme OakaliaBpuaTa

JIOJKEH:
Obaaoams cnenyromumu o6mmekynbTypHbIMU (OK) 1 obmenpodeccuonansupivu (OITK)
KOMIIETEHIHSIMHU:

- CIIOCOOHOCTBIO paboTaTh B KOJJICKTHBE, TOJEPAHTHO BOCIPHHUMATH COIMAJTIBHBIE,

ATHUYECKHE, KOH(ECCHOHANIBHBIE U KyIbTypHbIe pa3nuuus (OK-6);
— CIIOCOOHOCTBIO K CaMOOpraHu3almu u camooodpaszosanuto (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOH (u3MuecKold KapTHHE MHpa,
MIPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA ISl TOHMMaHUS
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);

—BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIIOCOOAMH WM CPEICTBAMH IIOJYYCHHUS, XPAHECHUS U
nepepaboTKu HMHQPOPMALMK, HaBBIKAMHU pPAa0OTBI C KOMIIBIOTEPOM KaK CpeICTBOM
ynpasienus uadopmarueii (OITK-5).



3uams:

— OCHOBHBIC IIOHATHSI, ONPEACICHUS U 3aKOHBI IEKTPUICCKUX LENEH;

METOJIbl MOZAEIMPOBAHNUS, aHAJIN3a U pacuyéTa Lienel NOCTOSSHHOIO U IIEPEMEHHOI0 TOKOB,
METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHUN;

— YCTPOMCTBO U MPUHLIHUIBI pabOTHI AJIEKTPOTEXHUYECKOTO M AJIEKTPOHHOTO 000pyI0BaHHUSA,
TpaHc(hOpMaTOPOB, FIEKTPUUECKUX MAIIUH, ICTOYHUKOB IMUTAHHUS.

Ymems:

— TIPUMEHATb TEXHOJOTMM MOJEIHMPOBAHMs, aHaIW3a, pacyéra M HKCIUIyaTaluu
AJIEKTPUUYECKUX CETEeW, MPOMBIIIJICHHOTO 3JEKTPOOOOPYIOBaHUS U  DIIEKTPOHHBIX
pUOOpPOB;

— BBIOMpATh BIIEKTPOTEXHUYECKOE M 3JCKTPOHHOE OOOpYJOBaHUE JUIA pPEUICHUs 3ahady
IIPOEKTUPOBAHMSI U PEATN3ALNNA XUMHUKO-TEXHOJIOTMYECKUX IIPOLECCOB U IPOU3BOJCTB.
Brnaoemy:

— METOJAaMH MOJEIMPOBAHUSA U pacdy€Ta MIEKTPUYECKUX U MICKTPOHHBIX LENEH;

— HaBBIKAMM TPAKTUYECKOW pabOThl € AIJIEKTPUUYECKOM ammaparypoil M 3JIEKTPOHHBIMHU

YCTPOMCTBAMM.

3. KparTkoe coep:kaHue JMCHUIIHHBI

Beenenune. IIpenMer, OCHOBHBIE NOHSTHS, METOAOJIOIHS IEKTPOTEXHUKU M DIIEKTPOHUKH.
Kpatkue ucropuueckue cBefieHus. 3aaun U MECTO Kypca B IOJArOTOBKE OakajgaBpa TEXHUKU U
TEXHOJIOTUH.

Mopayas 1. DiiekTpudeckue Lenu

OCHOBHBIE OIIPENETICHM S, ONIMCAHMSI IApaMETPOB U METOJIOB PACUYETA IIEKTPUUECKUX LICTIEH.
OcHoBHbIE MOHATHS U 0003HAYEHMS AJIEKTPUUYECKUX BEIUYMH M DJIEMEHTOB AJIEKTPUUYECKHX
nenei. OCHOBBI 3eKTpoOe3onacHOCTU. OCHOBHBbIE MOHATUS TEOPHM 3JIEKTPUUYECKHUX ILEeTeH.
OcCHOBHbIE TPUHLUIBI, TEOPEMbl U 3aKOHBI 3JIEKTPOTEXHUKH. MeTonbl MOJEINPOBAHMUS,
aHaJIM3a U pacuyéra JIMHEHHBIX 3JIEKTPUUECKUX LIETIeH TOCTOSHHOTO TOKA.

1.2. DnexTpudeckne U3MEpEeHHs U IPUOOPHI.

Metoapl M3MEpEHHMsS ONEKTPUYECKUX BEIWYMH: NPSIMbIE M KOCBEHHBIE. AHAJIOTOBBIE
ANEKTPOU3MEPUTENbHBIE U LU(POBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPHUHIIMII
neicTBus, 00MacTH NpuMeHeHus. V3MepeHue 3JIeKTpUYeCKUX BEJIHUYMH: TOKOB, HaNpsKEeHUH,
COIIPOTHUBIIEHUH, MOIIIHOCTH U SHEPTUH.

AHanus 1 pacu€T IMHEWHBIX LeNnel MEPEMEHHOTO TOKA.

CrniocoOsbl npezcTaBieHus (B BUJIE BPEMEHHBIX AMArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUTUTY/A, YacToTa, HauanbHas (aza) CHHYCOMAAIbHBIX (yHKIMI. MrHOBEHHOE,
cpelHee M JIEHCTBYIOIIEE 3HAYEHHUS NEPEMEHHOT0 CHHYCOMWJAIBHOIO TOKa (HANpsDKEHUS U
OJIC). AKTUBHOE, PEAKTUBHOE U IIOJHOE COINPOTHBIEHUS BETBU. MOIIHOCTh B MLEMAX
nepemeHHoro Toka. Koapdumment momuoctr (cos([])) M €ro TEeXHHKO-YKOHOMHYECKOE
3HadyeHue. llpumeHeHne anreOpbl KOMIUIEKCHBIX YHCEN B JJIEKTpOTeXHHKE. KoMIUIeKCHBIH
METO/I pacuéra JUHEHHBIX LIeTIeH MEePEMEHHOT0 TOKa. balaHC MOITHOCTH B LIEMSAX MTEPEMEHHOTO
TOKa. Pe30HaHCHBIE SBICHMS B DIIEKTPUYECKMX LENAX. Pe30HaHC HaNpsHKEHWH U TOKOB.
Ananmu3z u pacu€r Tpex(asHbIX Ieneil MepeMEeHHOro TokKa. ABTOMAaTU3HMPOBAHHOE
MOJICTTMPOBAaHHE M PacyET DIICKTPUYECKUX U DIIEKTPOHHBIX (makeTel mporpamm MultiSim,
Mathcad, Excel).

MopnyJb 2. D1IeKTPOMAarHUTHBIE YCTPONUCTBA U 3JIEKTPUUECKHE MAILTHBI

2.1. TpancdpopmaTopsl.

Ha3nauenue u o0nacT mpuUMeHEHUs TpaHC(HOPMATOpPOB. YCTPOHCTBO M NMPHUHIMIT ACUCTBUS
oJlHO(a3zHOTO TpaHcpopmaTopa. AHAIM3 JIEKTPOMAarHUTHBIX IPOIECCOB B TpaHchopmaTope,
cxema 3amenienus. [lorepu sHeprun B Tpanchopmarope. BHenHre XxapaKTepUCTHKH.

2.2. ACUHXpOHHBIE MalIHBbI.

VYCTpoiicTBO U MPUHIUIN JeHCTBUS Tpex(a3HOro aCUMHXPOHHOTO JABHUratess. MexaHudeckue u
pabourie XapaKTepUCTUKU. DHepreTudeckue nuarpammbl. [IyCck acHHXpOHHBIX JBHUraTelel c
KOPOTKO3aMKHYTBIM U (a3HbIM pOTOpOM. PeBepcupoBaHHE M pPEryJIMpPOBAHUE YacCTOTHI
BpaILCHUS.

Mopnyb 3. OCHOBBI AIEKTPOHUKU



3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TomynpoBonHUKU. VYCIOBHBIE O0O3HA4YeHUs, MNPUHLUN JEHCTBHS, XapaKTEPUCTUKU U
Ha3HAUYEHHUE IMOJYMPOBOJHUKOBBIX JHOAOB, TPAH3HCTOPOB, THUPHUCTOPOB. MHTErpanbHbIe
MHUKPOCXEMBI, UX Ha3HaueHHE, KIacCUPUKALM U MApKUPOBKA.
3.2. ICTOYHUKH BTOPHUYHOTO AJICKTPONUTAHUS M YCUIUTEIH HIEKTPUUECKUX CUTHAJIOB.
[TomynpoBOIHUKOBBIE BBIIPAMUTENN: KiIacCU(UKaALUs, OCHOBHBbIE IIapaMETphbl, CXEMbl U
IOPUHIUN PabOTHl BBIIPAMUTENS. Dnekrpuueckue ¢(uibTpsl. Kiaccupukanus ¥ OCHOBHBIE
XapaKTepUCTUKH ycunurene. OOpaTHble cBA3M B omnepalMoHHbIX ycuiuremsix (OY), ux
BIIMSIHME HA MapaMeTphl M XapaKTEepUCTHKH ycuiauTesas. OCHOBHBIC THUIIBI yCHIIMTENeH Ha Oa3e
oVv.

1. O0bém yueOHOI ITUCIUIIHHBI:

" B 3ayeTHBIX B akazem.
Bupl yueOHO# paboTh
eMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexumn (Jlek) 0,4 16
JlaGopaTtopHsbie 3ansatus (J1ab) 0,9 32
CamocrositeabHas padora (CP): 2,7 96
KoHTposibHBIE PabOTHI 1,1 40
Pedepar 0,6 20
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,0 36
Bua uTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 9K3amMeH
1,0
(36)
Bret yae6HO#M paGoTE! B 3aueTHbIX B actpos.
SIMHMIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,3 35
Jlexumn (Jlek) 0,4 11
JlaGopatopubie 3ansTus (J1ab) 0,9 24
CamocrositesbHas padora (CP): 2,7 73
KoHTtposabHble paboThl 1,1 30
Pedepar 0,6 16
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB UCITUTUIMHBI 1,0 27
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 9K3amMeH
10 1)

AHHOTAIUA
Y4eOHOH MPOrpaMMbl M CIUTLINHbBI
«be3onacHocThb ku3HeAeATeabHOCTH» (B1.5.16)

1. Heap pucuumiauebl — GopMUpoOBaHUe y 00ydaromerocs npodeccuoHalbHON KyJIbTyphI
0€30MacCHOCTH, 1MO0JT KOTOPOI MOHMMAETCS] TOTOBHOCTh U CIIOCOOHOCTh JTMYHOCTH MCIIOJIb30BATh
B IIpo(heccHoHaNbHOM 1eATENbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUH.
2. B pe3yabrare M3ydyeHUsl MCHUIUIMHBI oOydawumiics 10 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnaoams cnenywomumu  o6mekynbTypHbiMi (OK) u  obmenpodeccnoHanbHBIMU
(OIIK) KOMITETeHITUSIMU
- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI SKOHOMHMUYECKMX 3HAHUHM B Pa3IMUHBIX cdepax
xusHenestenpHoctu (OK-3);
- CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);



- CHOCOOHOCTBIO MCHOJIb30BaTh MPUEMBbl OKa3aHHsI MEPBOW MOMOIIHM, METO/bI 3aIUTHl B
YCIOBHSIX Upe3BbIYaiiHbIX curyanuii (OK-9);

— BJIQJICHUEM OCHOBHBIMU METOJAMU 3aIIMTHl IIPOU3BOJICTBEHHOIO IIEpCOHAA U
HaceJIeHUs OT BO3MOXKHBIX MOCJIE/ICTBUIT aBapuil, katactpod, cruxuitHbix Oeactuii (OI1K-6);
- CHOCOOHOCTBIO MCIIOJB30BaTh IPAaBUJIa TEXHUKH O€301IaCHOCTH, MPOU3BOACTBEHHON
CaHWTapUHU, IMOXKAPHOM O€30IaCHOCTH U HOPM OXpaHbl TpyJa, U3MEpsSITh U OLIEHUBATb
IapaMeTpsl IPOU3BOJCTBEHHOTO KJIMMAaTa, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH, IlIymMa U
BUOpaIuu, ocBenieHHocTy padbounx mect (ITK-5).

3uams:

- OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTHUKHY;

- XapakTep BO3JEHCTBUS BPEIHBIX M OMACHBIX (DAaKTOPOB Ha 4YeJOBEKa U IMPHPOJIHYIO
cpeay, METOAbl 3alllUThl OT HUX MPUMEHUTEIBHO K cdepe cBoel MnpodeccHoHanbHOMI
NESITEIbHOCTH.

Ymemy:

- UACHTU(PUIIMPOBATH OCHOBHBIE OITACHOCTHU CPEIbl OOUTAHUS YEIIOBEKA;

- OLICHMBAaTh PUCK HUX peaJu3alud, BbIOMpPATh METOJbl 3aLIUTHl OT OMNACHOCTEH
IIPUMEHUTEBHO K cdepe cBoel MpodecCHOHANbHOM AEATENbHOCTH U CIIOCOObI 00eceueHUs
KOM(OPTHBIX yCIOBUH KU3HEACATEIHHOCTH.

Braoemy:

- 3aKOHOJATEJIbHBIMU M IPAaBOBBIMU aKTaMH B 00JIaCTH O€30MaCHOCTH M OXPaHbI
OKpY’Karomen cpeabl, TpeOOBaHUSAMH K O€30MAaCHOCTH TEXHHUYECKHUX PErJIaMeHTOB B cepe
poecCHOHATILHOMN 1eATEIbHOCTH;

- CIoco0aMM U TEXHOJIOTMSIMU 3aILUThI B YpE3BbIYANHBIX CUTYAIUX;

- HNOHATUIHO-TEPMHHOJIOTUIECKHM aIIapaToM B 001acTu 0€301acHOCTH;

- HaBBIKAMHU PAIlMOHAIN3AIUH MTPO(ECCHOHAIBHON ACATEIBHOCTH C LENbI0 00eCTIeUeHHS
0€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CPeJIbl.

3. Kparkoe cogepxxanue JUCHMIIJIHHBI.

BBenenune B Oe3omacHocTh. OCHOBHBIE MOHATUS M ompeneneHus. besomacHocTs u
YCTONYMBOE PA3BUTHE.

Yenosexk u TexHochepa. CTpykTypa TexHOC(hepbl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cOCTOsIHME TeXHOC(hepsl U TeXHOC(epHOI 0e30MacHOCTH.

WNnentuduxanus 1 BO3ACICTBHE Ha 4YeJIOBEKAa BPEIHBIX U OMACHBIX (DAaKTOPOB CpPEIbI
oOuTaHus.

Knaccudukanus HeraTMBHBIX (DaKTOPOB cCpelbl OOMTAHMS YEIOBEKa. XUMHYECKHE
HeraTuBHbIE (AKTOPHI (BpeaHbIE BellecTBa). MexaHWYecKHe M aKyCTHYecKHe KoyiebaHus,
BUOpanMsi U IIyM. OJEKTPOMarHUTHbIE H3IydeHHs W mois. MoHusupyrouume Hu3iIydeHHe.
Onexkrtpuueckuif Tok. OmnacHble MexaHudyeckue (akropel. [lpomeccsl ropeHus
M10’KapOB3PbIBOOIIACHBIE CBOMCTBA BEILIECTB U MaTepuanoB. CTaTHYeCcKoe AIEKTPUIECTBO.

3amuTa 4eaoBeKa U cpesibl OOUTaHMs OT BPEIHBIX M OMACHBIX (aKTOPOB MPUPOAHOTO,
AHTPOMOTE€HHOT'O U TEXHOTEHHOT'O MPOUCXOKICHHUSL.

OCHOBHBIE IPUHIUIBI 3AIIUTHL. 3aUTA OT XMMUYECKUX M OMOJIOTMYECKUX HEraTHBHBIX
(dakTopoB. 3ammTa OT PHEPreTHUECKUX BO3AEHCTBUM M (usmueckux mnoned. ObecreyeHue
0€30MaCHOCTH  CHCTeM, paboTaroIluX TOJ JaBlieHHEeM. be30macHOCTh AKCIUTyaTallu
TpyOONPOBOIOB B XMMHUYECKOM MPOMBIIITIEHHOCTH. be3onacHas skcmtyaranus KOMIPeCcCOpOB.
AHanu3 U OlEHMBAaHUE TEXHOT€HHBIX U IPUPOAHBIX PUCKOB.

ObecnieueHne KOM(POPTHBIX YCIOBHUM IS )KU3HU U JAEATEeIbHOCTU yenoBeka. [loHsTue
KOM(OPTHBIX MM ONTUMAIBHBIX YCIOBMHA. Mukpoknumar mnomemieHuil. OcelieHue u
CBETOBAsI Cpe/ia B IOMEILEHUH.

[Tcuxodusnonoruyeckre U 3proHOMUYECKHE OCHOBBI 0€3011aCHOCTH.

[lcuxuyeckue mpoIeCcChl, CBOMCTBA M COCTOSIHUS, BIUSIONMNE Ha Oe30macHOCTh. Buapl n
YCIIOBUS TPYIOBOH J€ATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30IaCHOCTH.

UpesBblyaiiHbIe CUTYallMM U METO/IbI 3aIIUTHI B YCJIOBUAX UX peaTr3aliu.

O6ume cenenus o YC. Iloxap u B3pbIB. ABapUu HAa XUMHUYECKH ONACHBIX 00BEKTaX.



Paguanmonnsie  aBapuu. [IpuOopbl pagWaliMOHHOW, XWMHYECKOW pa3BeIKd U
JIO3UMETPUYECKOTO KOHTPOJA. UYpe3BblHailHble CHUTYyallMd BOEHHOTO BPEMEHH. 3alluTa
HACEJICHUST B YPE3BBIYAMHBIX CHUTYyallUsAX. YCTOWYMBOCTh (PYHKIIMOHHUPOBAHUS OOBEKTOB
SKOHOMUKH B YPE3BbIUYAWHBIX CUTYaLHSX.

YrpasieHre 6€30MacHOCThIO )KU3HEICATETHHOCTH.

3akoHOAATeNbHbIE U HOPMATHBHBIC IPABOBBIE OCHOBBI YIPaBJICHUS 0€30MaCHOCTHIO
KU3ZHEACSITEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI ympaBiieHHs Oe3omacHOCThbio. CTpaxoBaHue
puckoB. ['ocygapcTBeHHOE yrpaBiieHHE 0€30MaCHOCTHIO.

4. O0beM y4eOHOI TUCHUIIIHHBI

4.1. Ounas dopwma:

Bun yuebnol paboThl B 3aueTHBIX B akanmewm.
eIMHULIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 4.0 144
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexuunu (Jlek) 0,89 32
JlabopaTopnsie 3ausartust (JI3) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
IToaroroBka K KOHTPOJILHBIM paboTam 1,11 40
ITonroroBka Kk 1a00paTopHBIM paboTam 0,56 20
Bua uToroBoro KOHTpoJIA: 3a4eT/I3K3aMeH 1,0 Jx3ameH (36)
Bun yuebnoit paboTbl B 3averHsix | B acTp. yacax
eINHUIAX
OO0mas Tpy10eMKOCTh JUCIUILIUHBI 10 y4yeOHOoMY muiany | 4,0 108
AyIMTOpHBIE 3aHATHS: 1,33 3591
Jlexuu (JIek) 0,89 24,03
JlaGoparopusle 3ansTus (JI3) 0,44 11,88
CamocrositeibHas padora (CP): 1,67 45,09
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 29,97
[TonroToBka k 1a0opaTopHbIM paboTam 0,56 15,12
Buja nToroBoro KOHTpoOJISA: 3a4eT/3IK3aMeH 1,0 Ix3amen (27)
AHHOTaIUA

K Y4eOHOI1 mporpamMMme Iy CHUIITHHbBI
«IIpoueccel 1 anmapatsl XuMuieckoi Texnojaorun» (b1.5.17)

1. Heap AMCHMINIMHBI — BMECTe C JUCHMIUIMHAMHU OOIIeH XUMHMYECKOW TEXHOJIOTHEH,
XAMAYECKUMH TIPOIECCAaMH M pEaKkTOpaMH H  JPYTHMH, CBs3aTh OOIIEHAYYHYIO U
OOIIENH)KEHEPHYIO TOATOTOBKY XHUMHKOB-TEXHOJIOTOB, YTO HEOOXOJMMO MpPHU IMOATOTOBKE
0akamaBpoB 1O JAaHHOMY HAaNpaBICHHUIO ISl HAYYHO-HCCIEOBATEIBCKON ¥ TPAKTHYECKOU
paloThI HAa MPEATIPUATUAX

2. B pe3yabTare n3yyeHus AMCHUIUINHBI 00y4aOIIMIicCA MO0 MporpaMMe 6aKkajiaBpuaTa

JOJIZKEH

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusaMu:
— CHOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCUUILIAH B TpodeccuonansHoi nesrensHoctr (OITK-1);




— TOTOBHOCTBIO HCIOJb30BAaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHMM BEIIECTBA MJIs IOHUMAaHWUS —
OKpYyKaroIiero Mupa u ssieHuii mpupost (OI1K-2);
— TOTOBHOCTBIO HMCIIOJIB30BAaTh 3HAHMS O CTPOCHHUM BEILECTBA, IIPUPOJE XUMHUYECKOM CBSI3U B
pPa3IMYHBIX KJIAcCaX XHWMHUYECKUMX COCIMHEHUH I IOHMMaHUS CBOWCTB MaTEpUalOB U
MeXaHM3Ma XUMUYECKUX MTPOLIECCOB, IPOTEKAOIMX B okpyxaromeM mupe (OI1K-3);

3namo:
— OCHOBBI TEOpPHM IIE€PEHOCa HMITyJbCa, TEIUIa W MAacChl; MPUHIMIBI (PUIUIECKOTO
MOJIETMPOBAHUS MPOLIECCOB; OCHOBHBIE YPAaBHEHUS JABM)KEHUS >KMJIKOCTEH; OCHOBBI TEOPUH
TEeIuIoNepeiaul; OCHOBBI TEOPHHM MAaccOIepeaayd B CUCTEMax cO CBOOOJHOW M HEMOABHKHON
rpaHuneld paszgena (as; THIOBBIE MPOLECCHl XUMHYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmnapaTtsl 1 METOJBI X pacdera;
— METO/Ibl IOCTPOEHMSI SMIUPHUUECKUX U TEOPETHUUECKUX MOJAEIEH XUMUKO-TEXHOIOIHUECKUX
IIPOLIECCOB.
Ymemu:
— ONpENeNATh XapakTep JBUKEHHS JKUAKOCTEH M Tra30B; OCHOBHBIE XapaKTEPUCTUKU
MIPOIIECCOB TEIJIO- M MAacCONEepeiaul; pacCUNTHIBAThH MapaMeTphl U BEIOMPATH almapaTypy JUIs
KOHKPETHOT'O TEXHOJIOTMYECKOT0 IIPOLECCA;
— paccuuThIBaTb OCHOBHbBIE XapaKTEPUCTUKM XUMHUKO- TEXHOJOTMYECKOro Ipolecca,
BBIOMPATH PAIIIOHAIBHYIO CXEMY.
Braoemy:
— METOJlaMU TEXHOJOTMYECKHX pacyeToB OTAEIbHBIX Y3JIOB U JIeTaled XUMHUYECKOTO
00opynoBaHUs;
— HaBbIKaMU IIPOEKTUPOBAHHUS TUIIOBBIX AIapaTOB XMMHUYECKOMN MPOMBIIIIEHHOCTH;
— METOJaMHU  ONpENENEeHHUs]  pallMOHAJbHBIX  TEXHOJIOIMYECKUX  PEKHUMOB  pabOThI
o0opyIoBaHUsI.

3. KparTkoe coep:kaHue JMCHUIINHBI

Moayas 1. I'unponuHaMudeckue MPOIECChl U anmapaTbl XUMUYECKOW TeXHOJIOTUU. OCHOBBI
TEOpUM SBJIEHUN mepeHoca. OOIMe 3aKOHOMEPHOCTH THIPOAMHAMHUKH, TEIUIoNepenadn |
Macconepenauu. Kuakoctn u ras3wl. ['maponumnHamuka. TedeHne B TpyOax M KaHalax.
ITonoGHoe mnpeoOpa3oBanue ypaBHeHHss HaBbe-CTokca. be3pasmepHble NepeMEHHbIE -
KpUTEpUU TUAPOANHAMUYecKoro nogodus (Dinepa, Pelinonbaca, ®pyna, roMOXpOHHOCTH), UX
¢u3nyeckuif CMBICI; TapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHME ABHIKEHHS
BA3KOM kuakoctu. Bpibop ckopocreir morokoB. IlepemerieHne >KUIKOCTEH M Ta30B C
ITOMOIIBIO MAIIMH, TOBBIIIAIOIINX JABJICHUE.
Mopayab 2. TenioBble NPoLECChHl U annapaTbhl XUMUYECKOW TEXHOJIOTHH.
OCHOBHBIE TETJIOBbIE MPOLECCH B XUMHUECKOM TexHosoruu. [uddepeHunansHoe ypaBHEeHHE
nepeHoca SHepruu B ¢Gopme TemioThl. KOHBEKTHBHBIA TEPEHOC TEIJIOTHL. PaguaHTHBIN
TerionepeHoc. Tensonepesaya B MOBEPXHOCTHBIX TEMIOOOMEHHHUKAX.
Moayas 3. Ilpomeccsl u ammaparbl pa3AelieHus: TOMOTeHHbIX cucteM. (OCHOBHBIC
MaccoOOMEHHBIE MTPOLECCHI).
OcHoBbI MaccoOOMEeHHBIX TpoueccoB. uddepennnanbHoe ypaBHEHUE KOHBEKTUBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepeaaya. MarepuanbHblil 0anaHc HETIPEPHIBHOTO
yCTaHOBHUBILErocs mporecca. Pacyer MaccooOOMEHHBIX MPOIIECCOB U allapaToB JUIsl CUCTEM C
OJIHUM pACIPENEIAEMBIM KOMIIOHEHTOM.
Pacuer nonepeunoro ceueHus (uamMeTpa) KOJIOHHBI; TPEACITBHO JOMYCTUMAs U SKOHOMUYECKU
ONTUMAJIbHAsI CKOPOCTH CIUTOIHOMN (ha3bl. OCHOBBI pacyeTa BhICOTI MAaCCOOOMEHHBIX
anmnapaToB C HEMPEPHIBHBIM U CTYNEHYAThIM KOHTAKTOM ¢a3. Ob1iue NpuHIHUIIbl YCTPOCTBa U
KJ1accu(UKalus anmnaparoB /Ui MacCCOOOMEHHBIX MPOLIECCOB B CHCTeMax «ra3(map)-
KUIKOCTH». OCOOEHHOCTH KOHCTPYKIHI abcopOepoB. OCHOBBI pacyeTa U anmaparthl s
JUCTUIIISALUH.
Mopayab 4. OcHOBHBIE ruApoMexaHudeckue rnpoiecchl. [Ipolieccel U anmaparbl pa3aeneHus
reTEPOreHHBIX CHCTEM.



Pazgenenue XKUIKUX U Ta30BBIX TCTCPOTCHHLIX CUCTCM B IIOJIC CUJI TAKCCTH. Teuenue qcpes
HCIIOABMIKHBIC 3CPHUCTHIC U IICEBJOOXMNKCHHBIC CIIOU. CDI/IJ'IBTpOBaHI/IC CYCHGHSPII;'I 1 OYHCTKa

ra3oB OT IbUICH Ha (PUIbTpaX.

4.00beM yuyeOHOH TUCUMILIHHBI:

Bcero 5 ceMecTp 6 cemecTp
Bunbr yueOHOM paboThI 3au. Ak ac 3au. ex Ak qac 3au. Ax. qac
oL . Jac. . eI . Jac. oL . 4ac.
O01mas Tpy10eMKOCTh
AUCHUILIUHBI 10 y4eOHOMY 10 360 5 180 5 180
TUIAHY
AY/JAUTOPHBIE 3aHATHSL: 3,56 128 1,78 64 1,78 64
Jlexiu (JIek) 1,78 64 0,89 32 0,89 32
[TpakTaeckue 3ausatus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 444 160 299 80 299 80
(CP): H H 1
CamocTosTebHOE H3YYCHUE 444 160 299 80 599 80
pa3aenoB AUCUUTLIMHBI ’ ’ ’
Buxy WTOrOBOr0 KOHTPOJIS: JK3aMeH 9K3aMeH
3a4yeT/IK3aMeH 2,0 2 1.0 (36) 10 (36)
Bcero 5 cemecTp 6 cemecTp
Bunbt yueOHOM paboThI 3au. Acrtp. 3au. ex. | Actp. uac. 3au. Actp. uac.,
el Jac. el
O01mas Tpya0eMKOCTh
JAMCUMILIMHBI 0 Y4eOHOMY 10 270 5 135 5) 135
TUIAHY
AyIUTOpPHBbIE 3aHATHUS: 36 96 18 48 18 48
Jlexumn (Jlek) 18 48 09 24 0.9 24
[TpaxTueckue 3anstus (I113) 18 48 09 24 0.9 24
CamocTosiTeTbHAsSI paboTa 4.4 120 29 60 29 60
(CP): i) H H
CamocTosTeIbHOE H3YICHUE 4.4 120 29 60 29 60
pa3zieNoB TUCIUIUIMHBI ! ! '
Bua uTOrOoBOro KOHTpOJIA: 20 54 10 JK3aMeH 10 JK3aMeH
3a4eT/IK3aMeH ' ' (27) ’ (27)
AHHOTAIUA
K Y4eOHOI1 mporpamMme Iy CHUILTHHbI
«O6mast xumuueckasi Texnosiorusi» (51.5.18)
1. Heas mucuumianHbl — GOpPMUPOBAHME 3HAHWUN B O0JACTH pealHM3alud XUMHKO-

TEXHOJIOTHYECKUX TPOIECCOB C Y4E€TOM (U3UKO-XUMHUYECKUX OCOOCHHOCTEH IMPOTEKAIOIINX
peakiuii, BEIOOpa ONTHUMANIBHBIX YCIOBUN pealli3yeMbIX IMPOIIECCOB, BbIOOPa 3(pPeKTUBHBIX
pEaKkTOpoB, MPHUOOPETEHUSI HAaBBIKOB B COCTaBJIEHUHM MAaTEPUATLHBIX M TEIUIOBBIX OalaHCOB, B
pacyeTe MpOLECCOB U PEAaKTOPOB Ha OCHOBE MATEMATHMUYECKOTO MOJIETUPOBAHUS, MOJIYUYECHHS
3HaHUN B 00JIacTH Pa3pabOTKH HSHEProcOEPETaMUX XUMHKO-TEXHOJOTHYECKUX CHUCTEM
(XTC), 6e30TXONHBIX U MAIOOTXOJHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX MPOU3BOCTB.

2. B pe3yabTare u3yuyeHHsl JMCHHIIMHBI 00YyYAKIIUICA MO MporpaMMe 0akajiaBpuara

JOJIKEH .

Obnaoams cnenyromumu obmenpodeccuonanbubiMu (OIIK) n npodeccuonansuapivu (I1K)

KOMIICTCHIUAMMU




— CIIOCOOHOCTHI0O W TOTOBHOCTHIO HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B ipodeccruonanbroi aesreapaoctu (OIIK-1);

— CIIOCOOHOCTHIO TPHHUMATh KOHKPETHBIC TEXHUYECKHE pEIICHUS TpU pa3paboTKe
TEXHOJOTHYECKHUX TMPOIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH C yUETOM
HKOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-4);

Suame:

— OCHOBBI TEOPHUU XMMUYECKUX IIPOIIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HCCJICIOBAaHUSI B3aUMOJCHCTBUSA XHUMHYECKHUX IPEBpAICHUNH | SBJICHHUM
MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOJIMKY BbIOOpa peakTopa u pacuéra mporecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIC TIPOIECCH U PEAKTOPHI XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIC TPUHIUIBl OPraHU3AINH XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPAPXHUUECKYIO
CTPYKTYPY, METObI OIIEHKH 3(PPEKTUBHOCTH IMPOU3BOJICTBA;

— OCHOBHBIE XUMUYECKHUE MPOU3BOJICTBA.

Ymemn:

— paccyuTaTh OCHOBHBIC XapaKTEPUCTUKHA XUMHUYECKOTO MIPOIIecca;

— BBIOpaTh PallMOHAILHYIO CXEMY IMPOHU3BOJICTBA 33JaHHOTO MTPOYKTa;

— OLIGHUTh TEXHOJIOTUYECKYI0 3()(PEeKTUBHOCTH MPOU3BOJCTBA; BHIOpATh 3(PPEKTUBHBIN THUIT
peakTopa;

— TMPOBECTH pacyeT TEXHOJIOIMYECKUX IMapaMeTPOB IS 33IaHHOTO MPOIIeCcca;

— ONPEICIIUTh TapaMeTPhl HAWITYYIIEH OpraHnu3aliH MTPOIIecca B XUMUYECKOM PEaKTOpeE.

Bnaoemw:
— MeroaaMu aHanm3a 3QpPEeKTUBHOCTH PaOOTHl XUMHYCECKUX IPOU3BOJICTB;
— METOJIaMM pacueTa M aHalih3a IMPOIECCOB B XMMUYECKHX PEAKTOpaX, OINPEACICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;
— METOJIaMH BBIOOPAa XUMHUYECKHUX PEAKTOPOB.
3.KpaTkoe coaep:kaHue THCHUTLIAHBI

Moayasb 1. XuMuyeckasi TEXHOJIOTHS U XUMHUYECKOE MPOU3BOICTBO

1.1. OcHOBHBIE ONPENEIICHUS U TIOJIOKEHUSI.

XuMudeckass TEXHONOTHSI - Hayka 00 DKOHOMHYECKH, OKOJOTMYECKH | COIMAIBHO
000CHOBaHHBIX CIOCO0ax W Mpoleccax MepepadOTKU CHIPbS ¢ U3MEHEHHEM €ro COCTaBa u
CBOMCTB MyTEM MPOBEICHUS XUMUYECKHX U (PU3NKO-XUMHUECKUX MPEBPAIICHUA B MPEIMETHI
MoTpedsieHusT U cpelacTBa Mpou3BoACTBa. OOBEKT XMMHUYECKON TEXHOJIOTUU - XMMHYECKOE
MPOU3BOACTBO. MEXKOTpaciIeBOM XapakTep XUMUYECKOW TEXHOJIOTMHU. Pa3BUTHE XMMHUYECKUX
MIPOU3BOJICTB U XUMUYECKON TEXHOJIOTHHU. MeCTO XMMHUECKON TEXHOJIOTHH B MPOMBIIIICHHOM
chepe U METOJOB XMMHUYECKOH TEXHOJOTHH B HEXMMHUYECKHX OTPACIAX MPOMBIIIICHHOCTH.
MeToapl XMMHUYECKOM TEXHOJNOTUU — CHUCTEMHBIH aHalIM3 U METOJAbl MaTeMaTHYecKOTo
MojiennpoBaHus. CHCTEMHBIH aHAJTU3 CIIOKHBIX CXEM M B3aWMOJICHCTBHI 2JIEMEHTOB CXEMBI —
MOHATHE U cojAepkaHue Merona. @Du3myeckoe U MaTeMaTHYeCKoe MOJICIHpPOBaHUE,
OTpesieJiecHUe W OCHOBHBIC TIOHATHS, HX MECTO B WHKCHEPHO-XUMHUYCCKHX HCCICAOBAHUIX H
pa3paboTkax. MecTo U 3Ha4eHHE HATYPHOTO U BHIYUCIUTEILHOTO dKCIIEPUMEHTA.

Copep:xanue 1 3aa4u yueOHOTO Kypca.

1.2. Xumuueckoe npou3BOJICTBO.

[ToHsiTHE 0 XMMHUYECKOM NPOU3BOJCTBE KaK O CHUCTEME MAIIMH W almaparoB, COCIMHEHHBIX
MaTepI/IaJ'IBHBIMI/I 158 BHepFeTI/I‘ICCKI/IMI/I II0TOKaMUu, B KOT OpBIX OCYHIGCTBHHIOTCSI
B3aMIMOCBSI3aHHBIE XUMHUYECKHE TPEeBpaIIeHus U (hU3HUECKUe MPOIECChl MepepaboTKU ChIPhS B
MPOAYKThl. MHOTO(QYHKIIMOHAILHOCTh XUMUYECKOTO MPOU3BOJCTBA - MOJYYEHHE MPOAYKTOB,
9HEPro- U pecypcocOepekeHrne, MUHIMH3AINS BO3ICUCTBUS HA OKPYXKAIIyI0 cpeny. Oomas
CTPYKTypa XUMHUYECKOI0 MPOU3BOJCTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XpaHEHHE
CBIPBSI ¥ IPOAYKIIUHU, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 6e30macHOCTH. OCHOBHBIE TIOJICUCTEMBI
XUMHUYCCKOT O HpOI/ISBOJICTBa - IIOATrOTOBKA CBIprI 158 MaTepI/IaJ'IOB, XUMHUYCCKHUEC U (1)1/131/11(0-
XUMHUYCCKUEC HpeBpaH_[eHI/ISI. BBIACJIICHUC HpO,Z[yKTOB, OGGSBpG)KI/IBaHI/Ie YTI/IJII/I?;aI_II/ISI OTXOA0B,
TEIUIO- M JHEprooOecreyeHne, BOIOMOJATOTOBKA, YIpaBiIEHUE MPOU3BOACTBOM. (OCHOBHBIE



TEXHOJIOTHYECKHE KOMIIOHEHTBI - CBIPbE, BCIIOMOraTelbHbIE MaTepHalibl, OCHOBHOW U
JIOTIONIHUTEBHBIA ~ MPOIYKTBI,  OTXOABI, HJHEPreTHUYECKHE Ppecypchl, 00OpyIOBaHUE,
CTPOUTENbHBIC KOHCTPYKIIUU U TIPUOOPHI, TPOU3BOACTBCHHBIN TIEPCOHAI.

KauecTBeHHbIE =~ M KOJMYECTBEHHbIE  IOKA3aTeJM  XHMMHUYECKOTO  MPOM3BOJACTBA:
TEXHOJIOTMYECKHE TOKa3aTeM - MPOU3BOJUTEIBHOCTh U MOIIHOCTh MPOU3BOJICTBA, BBIXOJ
MPOJYKTa, PacXoAHble KO3(PGUIMEHTHI MO CHIPbIO M HEPTUU, UHTEHCHUBHOCTH IPOLIECCOB,
KaueCTBO MPOJYKTa; SKOHOMHYECKHUE TOKA3aTeNH - ce0ECTOMMOCTh MPOIYKTa, MPHUBEICHHBIC
3aTpaThl, yAeJIbHbIe KalUTAIbHBIE 3aTPaThl, IPOU3BOIUTEIILHOCTh TPYAA; IKCIUTyaTallMOHHBIC
MOKAa3aTeH - HaJE)KHOCTh U 0€30MacCHOCTh (DYHKIIMOHHPOBAHUS CUCTEMBI, YyBCTBUTECIILHOCTD,
PEryIUPYyeMOCTh M YIPaBISIEMOCTh IPOIEcCca; COLUATIbHBIE MOKA3aTeNd - BO3JCHCTBUE Ha
OKPYKAOIIIYIO Cpey, 0€30IacHOCTh OOCITY)KHBAHUS, CTEIIEHb MEXaHU3AIMY U aBTOMATH3AIIHH.
1.3. CeippeBbie pecypcehl, BOJIa M SHEPTUS B XUMUYECKOM IIPOU3BOJICTBE.

Krnaccudukanus ChIpbeBBIX PECYpPCOB IO Pa3IUYHBIM TpPHU3HAKAM - (a30BOMY COCTOSIHHIO,
MIPOUCXOXKACHUIO, UCTOYHMKaM. MuHepalbHOE ChIpbe (PyIbl U TMOJE3HbIE HCKOMaeMbIe),
OpraHUYECKOEe MPHUPOTHOE ChIPhE (TOPIOYHE MCKOMAEMBbIE), PACTUTEIBLHOE U )KMBOTHOE CHIPhHE,
BTOPUYHOE CBIPBE - MX HCIOJIb30BaHUE U MYTH MepepadoTku. OCHOBHBIE CIIOCOOBI IEPBUYHOM
00paboTKH ChIphs (0OOTAICHHE, OYUCTKA, IMOATOTOBKA K TPAHCIIOPTUPOBKE U TiepepaboTKe).
[lonsiTHe, CymHOCTh W TPHUMEPHl YIIyOJEHUS WCIOJIb30BAHUSA CHIPbS, KOMOMHHUPOBAHMS
MIPOU3BOJICTB M KOMIUIEKCHOH epepadOTKH ChIPbSI.

3HaueHWe M UCHOJB30BaHUE BOJBI B XUMHUYECKHX NPOU3BOJACTBaX. VICTOYHHKU BOJIBI.
TpeboBaHHsT K TEXHOJOTHYECKOW W OBITOBOM Boje. lIpombIUIeHHAs MOATOTOBKA BOJIBI H
METOJIbl €€ OYUCTKU OT mpumeceid. OCHOBHBIE METO/bI KOHTPOJISI Ka4ecTBa BOJbI. DKOHOMHUS
BOJIOIIOTPEOJICHUST B IPOU3BOJICTBE. BO00OOOPOTHBIE CHCTEMBI.

Bunbsl ¥ UCTOYHMKHM SHEPTUM B XMMHUYECKON MPOMBINIIEHHOCTH. MacmTaOpl moTpebieHus: u
CHOCOOBI YMEHBIICHUS JHEpreTudeckux 3arpar. CyIIHOCTh W TPHMEPHI pEreHepaluud |
peKymnepanuu SHEPruu. DHEPrOTEXHOJIOTMUYECKUE CHUCTEMBbl. BTOpUYHBIE SHEPreTHYecKHe
pecypchl.

Moayas 2. TeopeTnueckue OCHOBbI XUMUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OTIPEICICHUS U TIOJTOKECHUS

OU3NKO-XMMUUYECKHE 3aKOHOMEPHOCTH XUMHUYECKHUX IMPEBpPAIICHUH - CTEXHOMETPHUYECKHE,
TepMoJAMHAMUYeCcKue, KuHeTudeckue. [lokazarenn XMMHUYECKOTO TMpEeBpalIeHUs - CTETNeHb
MpeBpalleHus], BBIXOJ NPOAYKTa, HHTerpaibHas U AuddepeHnraibHas CeIeKTUBHOCTH,
CKOPOCTH PEAKIINH U MPEBPAICHUSI PEareHTOB.

2.2. XUMHUYECKHUE TMPOIIECCHI.

Ompenenenue. Krnaccudpukanus XWMHUECKHX TMPOIECCOB IO Pa3IUYHBIM TPU3HAKAM -
XUMHUYECKUM (BHJl XUMHYECKOW pEaKiuu, TEPMOJAMHAMUYECKHE XapaKTePUCTHKH, CXeMa
MpeBpalieHuil) u (pa30BbIM (UHCIIO U arperatHoe cocTosHue ¢as).

l'omorenHslii xumuyeckuid mpouecc. OnpeneneHue W TNpuUMeEpbl. BiusHHEe XHUMHYECKUX
MIPU3HAKOB U YCJIOBUH MPOTEKaHUs Mpoliecca Ha ero rnokazarenu. CrnocoObl HHTEHCU(UKAITIH.
[TonsTHe onTUMaNbHBIX TeMmmeparyp. ONTUManbHBIE TEMIEpaTypbl AN OOpaTHUMbBIX H
HEOOPAaTUMBIX IK30- ¥ DHIOTEPMHUUECKUX PEaKITHil.

I'eteporeHHblli (HEKATATUTHUYECKUN) XUMHUYECKUU Tmpouiecc. OmpeneneHre ©W MPUMEpHL.
CrpykTypa mporecca u ero cocrapisroniue (ctaauu). Habmogaemas cKOpoCTh XUMHUYECKOTO
npeBparierus. O0mactu (pexuMbl) MPOTEKaHUS MpoIlecca, JUMUATHPYIOIAs CTa U
I'ereporennsiit XxuMudeckuil mporecc "raz (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, TOCTPOCHHE
Y aHaJN3 MaTeMaTU4YeCKOW MOJENH AJisl peakiuii ropeHus (Monensp "cxxuMatomasics chepa') u
TOMOXUMHYECKOW (Monens 'c HeB3aumojeicTByromuM siapom"). Habmromaemass cKopocTh
MpEeBpaIeHHs, BpeMsl TPEBpallleHUuss U MyTH HWHTEHCU(PUKAUWU NI Pa3IUYHBIX oOnacTteit
MPOTEKAHUS MIPoIIecca.

I'eteporeHHplli XWUMUYECKHI Tporiecc '"ra3 (KUAKOCTh) - KHUAKOCTH'. (OOOCHOBaHUE,
MMOCTPOCHUE W aHAIM3 MaTeMaTudeckod mojaenu. HaOmromaemass CKOpOCTh TpEBpalIeHUs
obnactu nporekanus mporecca. [lyTu nHTeHcupuKanuu 1 pa3IndHbIX PEKUMOB TpoIiecca.
Karamuruueckuit npornecc. Onpeaenenne, kiaccudukaius, npuMepsl. ['eTeporeHHbIi KaTanms
Ha TBepJoM Karanu3atope. OO0CHOBaHUE, MOCTPOCHUE U aHAU3 MAaTEeMAaTHUECKON MOJACITH Ha



KaTaJIMTUYECKOM MOBEPXHOCTH M B MOPHCTOM 3€pHE Karanusaropa. Habmiomaemasi cKopocTh
IpeBpalieHus M o0jacTu mpoTekaHus mponecca. CTelneHb HCHOIb30BaHUS BHYTPEHHEH
noBepxHOCTH. [yt HHTEHCUPUKAIIMH KaTAIUTHUYECKUX MTPOIIECCOB.

2.3. XuMHUYECKHE PEAKTOPHI.

OnpeneneHne W Ha3HAuY€HHE XMMMUYECKOIO peakTropa. Peakropbl B XMMHUYECKHUX U
HEXUMHUYECKUX OTpacisiX MHpOoMbIIUIEHHOCTH. OO030p THIOB XMMHYECKHUX PEAKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (pEaKklLMOHHAs 30HA, YCTPOMCTBAa BBOJAa M BBIBOAA, CMEILEHUS,
pas3zieneHus U paclpesielieHusl IOTOKOB, TEIIOOOMEHHBIE 3JIEMEHTBI), OCHOBHBIE IPOLIECCH U
SIBJICHUS B HUX.

Cucrtematuzansi IpPOLECCOB B XHMHUYECKOM pPEAKTOpE IO MAacIiTady HX IPOTEKaHMS:
XUMHUUYECKas peaklus, XUMHUYECKUH TpoIecC B D3JIEMEHTApHOM O0O0beME, IIpOLECChl B
PEaKIMOHHOM JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U HepapXudecKas CTpyKTypa
MaTeMaTHYECKOM MOJIEIM Ipolecca B peakrope. lIpuMepsl mpoleccoB B pa3iMuYHBIX BHJAX
XUMHYECKHX PEAKTOPOB.

Knaccugukanusa npoiueccoB B peakTopax IO pa3iMyHbIM IMPU3HAKaM - BUJ XHMHUYECKOTO
mpolecca, OpraHM3alus MOTOKOB pEeareHTOB (CXeMa JABMKEHMsI PEreHTOB Yepe3 pPeakTop,
CTPYKTypa IOTOKOB B PEAKIMOHHON 30HE), OpraHu3alys TEIUIOBBIX INOTOKOB (TEIUIOBOM
PEeXUM, CXxeMa Ternjaoo0MeHa), CTallMOHAPHOCTh Ipoliecca.

O6ocHOBaHME U TMOCTPOCHHE MATEMATUYECKOM MOJEIM Ipoliecca B PEAKTOpax pas3IMyHOro
TUIIA KaK CUCTEMbl YPaBHEHMH MaTepUalbHOTO U TEIJIOBOIO 0ajJaHCOB HAa OCHOBE JAHHBIX O
CTPYKType MOTOKAa, XUMUYECKUX MPEBPALICHUX, SIBICHUAX IEPEHOCA TEIUIa U BEILECTBA U UX
B3auMoieiicTBuU. CructemMaTu3anus 1 KilaccupuKanms MaTeMaTHIeCKUX MOJIeNeil Mpo1eccoB B
peakropax.

M3orepmuueckne mpoueccbl B XHMHUYECKOM DPEAaKTOpe. BiusHue CTpyKTypbl IIOTOKa
(uzeanbHOE CMEUIEHHME M BBITECHEHHE), CTAllMOHAPHOCTH Impouecca (MpOTOYHBIA U
NepUOJMYECKUi), MapaMeTpoB UM  YyCJIOBUM HpOTeKaHHsd Ipolecca (TeMieparypa,
KOHLEHTpaLus, JaBJI€HHE, 00bEM DPEAKIIMOHHON 30HBI, BPEMs), BHJIa XUMUYECKOW pEaKLMU
(mpoctast W cinoxHas, oOparumas W HeoOpaTUMas) M e€e MapaMeTpoB Ha MNpoduiIn
KOHIEHTpAlMi U MOKa3aTeu Mpoliecca B peakTope (CTeNeHb NMpeBpalleHus, BbIX0J] MPOAYKTa,
CEeNIeKTUBHOCTh Tmporecca). OcCHOBbI pacuera mporecca B peakrope. ComocTaBieHHe
3¢ (HEKTUBHOCTH NPOIIECCOB B PEAKTOPaX, OMMCHIBAEMBIX MOJEISIMHU H/I€aJIbHOTO CMEIIEHUs U
BBITECCHEHHS.

Heunzorepmuueckue nporecchl B XUMUYECKUX peakTopax. OpraHuzaius TEMIOBBIX OTOKOB U
pPEKMMOB B XMMHUYECKHX peakTopax. Pacmpenenenue temnepaTypsl, KOHIEHTPALMNA U CTENIECHU
MIPEBPALICHHS B PEAKTOPE B peXUMaX HJI€aTbHOIO CMEIIEHHS M BBITECHEHUS, aJuadaTuyecKoM
u ¢ temwiooOMeHoM. CBsA3b TemImepaTypbl M CTENEHH IpeBpalleHus] B aJuabaTHUecKOM
npouecce. ComocraBieHHe € U30TEPMUYECKUM peXUMOM. YHcio u  yCTOMYMBOCTH
CTallMOHAPHBIX PEKMMOB B PEAKTOPAaX UICAIBHOTO CMEIIEHHUS.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX NpuMepax NPEeIMETHO pPAacCMaTPUBAIOTCS IPOMBILUICHHBIE PEAKTOPHI IS
MIPOBEJICHUSI TIPOLECCOB TOMOT€HHBIX, F€TEPOT€HHBIX M KaTaIUTUYECKUX - TUIIBI PEaKTOpOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHMa, 00JIACTH UCIOIb30BAHUS.

Mopayasb 3.XuMHuueckoe Npor3BOACTBO, KaKk XUMUKO-TexHojoruueckas cucrema (XTC).

3.1. CTpykTypa ¥ onucaHNe XMMHUKO-TEXHOJIOTHYeCKOM CHCTEMBbI.

XUMHUYECKOEe TPOM3BOJACTBO Kak xuMHUKo-TexHomormdeckas cucrema (XTC). Ilonstue
cucteMbl m XTC. CocraB XTC: »iIeMeHTBI, CBsI3H, IIOACUCTEMBI. OiemMeHTHl XTC,
KJaccuUKaIUs 10 BUIY MPOIIECCOB U HA3HAYCHHIO. TeXHOIOTHYECKUe CBsI3H deMeHTOB X TC
(motoxm). IlocnenoBaTenbHas, MapajjielibHas, pa3BETBICHHAas, IOCJIEI0BAaTEIbHO-00BOAHAS
(Gaiinac), obpaTHast (pEIUKIT) TEXHOJIOTHUECKHE CBs3H. X cXeMbl M Ha3HAUYCHHUE.

Omucanne XTC. Buger mopeneir XTC - omucarenpHbie U Tpaduueckue. OnucaTenbHbIC
MOJENM - XHMMHYECKas CXeMa U MareMarudeckas Mojenb. [ padudeckue Moaenu -
(byHKIMOHANTBHASA, TEXHOJIOTHYECKas, CTPYKTypHas U JApyrue (CIeHHalbHBIC) CXEMBI.
Ha3nauenue, npuMeHeHre U B3aUMOCBS3b MOJICIICH.



3.2. Anaan3 XTC.

[Tonsitue, 3amaun u pesynbraThl aHanu3za XTC - coctosaue XTC, maTepuanbHbIii U TEIUIOBOM
OanaHChl, TOKA3aTEeIN XUMHUECKOTO IIPOU3BO/ICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aWMOCBSI3aHHOCTb PpEXHMOB JJIEMEHTOB, pa3iuyuue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO U B CHUCTEME, YCTOWYMBOCTb M CYLIECTBOBAHUE
CTAallMOHAPHBIX PEKUMOB U JP.

MatepuanbHblii U TEIUIOBOW OanaHchl. MeToauKka cOCTaBiIeHHUS M pacueTra MaTepuaibHBIX U
teruioBbix OanancoB XTC um ee moacucrteM. OCOOCHHOCTH pacdera OallaHCOB B CXEMax C
perukiaoM. @opmbl IpeicTaBiIeHUs 0anaHCcoB (TaOIHIIbI, TUarPaMMBbI U Ip.).

MarepuanbHblii OallaHC IJI1 MacCOOOMEHHBIX M PEaKIMOHHBIX 3JIeMEeHTOB. lcmonb3oBanue
CTEXHOMETPUYECKUX, TEPMOJMHAMUYECKMX U Mex(pa3HbIX OaJaHCOBBIX COOTHOIIEHUII.
CrexroMeTpuuecKUe COOTHOIIEHUS U UX pa3sHOBUIHOCTU. CTENEHb UCIOIb30BaHUS ChIPhEBbIX
pecypcoB.

DOHTaNBIUIHBIN, SHEPreTUYeCKHi (TI0 MOJIHOW PHEPruM) U dKcepreTndyeckuid 6anancel u KI1/1.
Nx conocraienue u ucnonb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

Iousitue u 3apaum cunre3a (mocrpoenusi) XTC. OcHoBHble 3Tanbl pa3padorku XTC.
Posib MaTeMaTH4eCKHUX H 3BPUCTHYECKHX METOH0B.

OcHoBHble KoHuenmu npu cuHTe3e XTC: mMOmHOE WCIONB30BaHME CHIPHEBBIX U
OHCPICTUYCCKUX PECypCOB, MHUHHUMU3aUA O0TXO0O0B, OIITUMAJIBHOC HUCIIO0JIBb30BaHHUEC
armmaparypbl. X copepkaHue W cnocoObl peanu3anuu. KoMOWHHpOBaHHBIC MPOM3BOACTBA,
COBMCIHICHHBIC IIPOLECCHI, BTOPHUYHBLIC OSHEPICTUUCCKHUEC PCCYPChI, SHCPrOTCXHOJIOTMYCCKHEC
cuctembl, nepecrparBaembie XTC, 3aMKHYTbIC, MAIOOTXO/IHBIC POM3BOACTBA - UX HOHSITHSL,
0CcOOEHHOCTH ¥ TIPUMEHEHHE.

OIHOPO/IHBIE TEXHOJIOTMYECKHE CXEMbI: CHCTEMa PEKYNEepaTUBHOIO TEIIOOOMEHa, CHCTeMa
paszesieHuss MHOTOKOMIIOHCHTHON CMecH, cucTeMa peakTopoB. OCHOBBI IOCTPOCHHUS HX
ONTHMABHOU CTPYKTYPHI

Moayas 4. [IpoMbIIUTEHHBIE XUMUYECKUE TPOU3BOICTBA.

XHWMHMYECKHE TPOU3BOJACTBA PACCMATPUBAIOTCS MPEIMETHO KaK peaau3alnus H3yYEeHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TeXHOJorndeckux npouneccoB 1 XTC, koHIENuil MOCTpOCHHUS
BbicOKOdhhexTuBHOM XTC. OCHOBHOM akIEHT JAeiaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI
KOHLICTILIUM IIOCTPOEHUS TEXHOJOTMYECKOW CXEMbl IIPOU3BOACTBA M €ro IOJCHCTEM.
[IpousBoacTBo cepHoil kucnoThl. [Ipon3BoacTBo ammuaka. IIpon3BOACTBO a30THOW KHUCIIOTHI.
IIpousBoncTBO cTHpoOa.

Mopayab 5. CoBpeMeHHbIE TEHACHIIUN B Pa3BUTUU XUMUYECKOW TEXHOIOTHH.

Tekyiiee cOCTOSHHE XMMHUYECKOW NPOMBIIUIEHHOCTH B MHUPE M TEHJACHLUU €€ Pa3BUTHIL.
[lepcnekThBHBIE  MCTOYHUKM  CbIpbg M dJHepruu.  Kiacrepuzanuss — XMMHYECKOU
npombliiieHHOCTH. CoBMelIeHHbIe npolecchl. [ MOkue u nepecTpanBaeMble TEXHOJIOTHUECKUE
cxeMmbl. HoOBblE XMMMKO-TEXHOJOTHYECKHE IPOLECCHl M CHOCOOBI MOJYyYEHUsS MPOTYKTOB.
HanotexHnosnorus.

4.00beM yueOHOH TUCUMILIHHBI:

. B 3aueTHEBIX B akanem.

Bunel yue6HOM paboTh
eAMHHIIAX qJacax
O01as TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY TUIaHYy 7 252
KonrakThas pa6ora (KP): 2,22 80
Jlexrmu (JIek) 0,89 32
[Tpaktiueckue 3arstus (I13) 0,89 32
JlaGopaTtopusbie 3ansatus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
IK3aMeH

Buja xonTpoJisi: 3auer / 3k3amMeH 1 (36)




N B 3auetHbBIX B actponom.
Bunbr yue6HOM paboTh
eMHHIIAX gacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 7 189
KonTaktHas padora (KP): 2,22 60
Jlexumm (Jlek) 0,89 24
[Tpaktaeckue 3anrstus (I13) 0,89 24
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 3,78 102
JK3aMeH

Bua xoHTpoJA: 3aueT / IK3aMeH 1 27)

AHHOTAIIUA
K Y4e0HOH nporpamMMe JUCHMILIHHBI
«CucreMbl ynpaBJjieHHsI XHMHKO-TeXHOJI0rn4eckumu npoueccamu» (51.5.19)

1. Heap aucuumiuHbl — GopMUpoBaHHE 0A30BBIX 3HAHWUN O TEOPHH CHCTEM YIPABICHUS
XUMHKO-TexHoJornueckumu nponeccamu (CY XTII), ananu3zy cBoiictBs X TII kak 00beKkTOB
YIPaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEICTB YIPaBICHUS.

2. B pe3yabTare u3ydeHusl AMCHHUILUIMHBI 00y4YaKIIUICA MO0 mporpamMme fakajaBpHara
HOJIKeH:

Obnaoams crienyromumu obmenpodeccuonanbabiMu (OIIK) u mpodeccnonansubivu (ITK)

KOMITETEHIIUSIMH:

— BIQJCHHEM OCHOBHBIMH METOJAMH, CIIOCOOAMHU W CPEJCTBAMHU IIOTYUYCHHS, XPaHCHWS,
nepepaboTkn  WMH(GOpPMANMK, HABBIKAMH pPa0OTBI ¢ KOMITBIOTEPOM KaK CpPEICTBOM
yrpasienus unpopmaiueii (OITK-5);

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUHN MPOLIECC B COOTBETCTBUU C
pETJIaMEHTOM M HWCIIOJB30BaTh TEXHUYECKUE CPEIACTBA I HM3MEPEHUS OCHOBHBIX
napamMeTpOB TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbst U mpoaykiuu (ITK-1);

— CIIOCOOHOCTBIO BBISBIISATH U YCTPAHSITH OTKJIIOHCHUS OT PEKUMOB pa0OTHI TEXHOJIOTUIECKOTO
000pyI0BaHUs M MapaMeTPOB TeXHOIorn4Ieckoro mporecca (ITK-11).

3namo:

— OCHOBHBIE TOHSATHS TCOPHH YIPABIICHUS; CTATHUECKUE W JTUHAMUYCCKUE XaAPAKTEPHUCTHUKH
00BEKTOB yIpaBiIeHUsT; OCHOBHBIE BB CAY ¥ 3aKOHBI PETyJIUPOBAHUS;

— tunoBele CAY B XUMHYECKOW MPOMBINIJICHHOCTH; METOABl M CPEICTBa HW3MEPEHH
OCHOBHBIX TEXHOJIOTHUECKUX ITAPaMETPOB; ycToHUnBOCTHE CAY;

— OCHOBHBIE MOHATUA 0 HemuHeHHBIX CAY, peneiHbIX cHucTeMax, JOTHYECKHX alropuTMax
yIpaBIeHUS, ATaNTUBHBIX U ONTUMAIIbHBIX CUCTEMAaX yIPaBICHHUS.

Ymems:

— ONpeNeNniaTb OCHOBHBIE CTaTHUYECKHME M JWHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB
yIpaBJICHHUS;

— BBIOMpATh PANHOHAIBHYIO CHCTEMY PETYJMPOBAHHS TEXHOJOTHYCCKOTO IPOIIECCa;
OIICHUBATh YCTOWUNBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI MPUOOPOB it TuarHocTuku X TII.

Braoemy:

— METOJIaMH TEOPHH aBTOMATHYECKOTO PETYJIMPOBAHMS, OpraHU3alldd M pacuéra CHUCTEM
ONTHMAJILHOTO YIIPABIICHUS MPOIECCAMU XUMUYECKOW TEXHOJIOTHH TOHKOTO OPraHUYeCKOTO
CUHTE3a.

3. Kparkoe conep:xanue TUCHUNIHHBI

Moaynae 1. OcHnogubie noHAmuA YHPABLEHUA XUMUKO-MEXHOLO2UYECKUMU NPOYEccamu.
3HaueHue AaBTOMATHYECKOrO YIPABIEHUS MJs Pa3BUTHS XUMUYECKOW IPOMBIIUIEHHOCTH.
OCOOEHHOCTH ~ yNpaBlIEHUS XMMHUYECKMM TMPEINPUATHEM M XHUMHKO-TEXHOJOTHUECKUM
npoueccoM. TeXHUKO-3KOHOMHUYECKUH 3((eKT BHeApeHus aBTOMATHU3UPOBAHHBIX CHCTEM
ynpasieHus. Ponp cucreM ympaeineHMs B oOecrneyeHMH O€30MacHOCTH XMMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpyxawmeil cpeapl. OCHOBHBIE TEPMHUHBI U ONPEACICHMUS.



Wepapxust ympaBieHus. OCHOBHBIE TNPUHIUIBI ynpasieHus. Kiaccudukanus cucrem
ynpasiieansi @ynkimonanbHas ctpykrypa CAY. Ilokazarenu kauecTBa yrpaBJICHUS.
Monyasb 2. OcHogbl meopuu a8momMamuyecKko2o YnpasieHusl.

Marematuueckue mozenu CAY. Jlunamuueckue xapakrtepuctuku CAY. Hcnosb3oBaHue
oIepaloHHOro ucurciaenus ains asannza CAY. Tunosble TuHaMuueckue 3BeHbs. BpemeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKU. OKBUBAJICHTHBIE IMPEOOPa30OBaHUS CTPYKTYPHBIX CXEM.
YcroitunBocth nuHelHbIXx CAY ¢ oOpaTHO# cBsizblo. Knaccudukanus u oCHOBHBIE CBOMCTBa
O00BEKTOB YyIpaBieHHs. MeTonbl OnpeaesacHusl CBOMCTB 0O0BbEKTOB yrpaBieHusa. OCHOBHbBbIE
3aKOHBl pEryJMpoBaHus. Perymaropel Ha OCHOBE HWCKYCCTBEHHBIX HEHMPOHHBIX CETEH.
Hudpossle u pobacTHblE cHUCTEMBl yrpaBieHHs. BbpiOOp 3akoHa peryjaupoBaHUS H
OIIpEeIEJICHUE ONITUMAJIBHBIX [IaPaMETPOB HACTPOMKHU IIPOMBIIUICHHBIX PEryJIsATOPOB.

Mopnyasb 3. H3mepenue mexHono2uueckux napamempos XUMuKo-mexHo102u4ecKko2o npoyecca.

lNocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX IPUOOPOB U CPeACTB aBTOMaTU3auKu. OCHOBHbIE
TEPMHUHBl M ONpeleleHus MeTposnoruu. Metonasl u3MmepeHuil. CpenctBa HU3MEpUTETHHON
TEXHUKH M UX CTaTUYECKHE M JUHamMudeckue cBorctBa. [lorpemnoctu nsmepennii. CriocoObl
nepenayn uHbopManuu Ha paccrosiHue. OpraHuzanus AUCTAaHIMOHHOM auarHocTuku XTII.
N3mepeHne OCHOBHBIX TEXHOJOTHYECKHX IMapaMETPOB: JABJICHHUS, TEMIIEPAaTyphl, pacxoaa
KOJIMYECTBA, YPOBHS JKUIKOCTH U CBHIMIYYHMX MAaTepUAOB, COCTaBa U (PUIUKO-XHUMHUYECKUX
CBOWCTB BEILIECTB.

Moayab 4. OcHosbl npoexmuposaHus A8MOMAMUYECKUX CUCMeM YNPAGIeHUs XUMUKO-
MEXHON0SUYECKUMU NPOYECCaAMU.

OcobGennoctu ympasinenuss XTII. PerynupoBanue OCHOBHBIX TE€XHOJOTHUECKHUX MapaMETPOB:
pacxojna, naBieHus, TemriepaTypbl, ypoBHsA, PH. Texuuueckue cpeactBa CAY. OcHoBHbIE
Pa3HOBUAHOCTH YIPABIAIOMIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACYET UCTIOTHUTEIBHBIX
MEXaHH3MOB H peryjupyrmux opranoB. OdopMieHHe NPOSKTHOTO 3aJaHUs Ha
aBTOMATH3AIMI0 TEXHOJIOTUYECKOro Tpolecca. BbplOop Touek u3MepeHus, KOHTPOJIA,
VOPABISIEMBIX ApaMeTpOB U YHpaBISAOMKUX Bo3aedcTBUA. CTaHIapTsl W YCJIOBHBIE
o0o3HaueHus A TexHoormdecknux cxeM. OcHoBHbIE cBeneHus 00 ACY TII B xumudeckoit
npombinieHHOCTH. [Ipumepst ACY TII B xumudeckoi mpoMbIIuIeHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsie TeHaAeHIMN B pazsutun CY XTII.

4. O0béM yueOHOI TUCIUNITHHBI:

. B 3auerHbIX B akanem. gacax
Bunpt yueOHOI pabOTHI
eIMHUIIAX
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 5 180
10 y4eO0HOMY ILIAHY
KonrakTHas padora (KP): 1,33 48
Jlexrum (JIek) 0,89 32
[Tpaktueckue 3arstus (I13) 0 0
JlabopaTtopusie 3ansatus (J13) 0,44 16
CamocrositeabHas padora (CP): 2,67 96
CaMOCTOATEIbHOE N3YUYEHHE PA3AEIIOB IUCHUIIINHBI 2,67 96
JK3aMeH
Bua UTOroBOro KOHTpOJIA: 3a4eT / IK3aMeH 1 (36)
. B 3aueTHbIX B actponom.
Bunasl yueOHol paboTh
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb THCHHMIIJIHHBI 5 135
10 y4eOHOMY IVIaHY
KonTaktHas padora (KP): 1,33 36




Jlexmn (Jlek) 0,89 24
[TpakTaeckue 3ausatus (I13) 0 0
JlaGopaTtopusie 3ansatus (JI3) 0,44 12
CamocrositeasHas padora (CP): 2,67 72
CaMocCTOsITeIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI 2,67 72
Buj uToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (27)

4.4.2 lucuMnIMHbI BAPUATUBHON YacTH (00s13aTe/IbHbIE JUCHMUILIMHBI)

AHHOTAIIUA
K y4eOHOil mporpaMmme ¥ CUMILIMHBI
«OCHOBBI J)KOHOMHKH H YIIPABJICHUs] IPOU3BOACTBOM B TEXHOJIOIHH
Heopranumveckux BemectTs» (b1.B.01)
1.
2. Heab AMCHUIUVIMHBI — TIOJYYCHHWE CHCTEMBl 3HaHUM 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTAX  (PYHKIMOHUPOBaHMUS MPOMBIIIIEHHOTO HPOM3BOJICTBA B  CHCTEME
HAIIMOHAJILHOW HYKOHOMHKH, OOy4eHHE SKOHOMHUYECKOMY MBIIUICHHIO M HCIIOJE30BAHHIO
MIOJTyYEHHBIX 3HAaHUH B NPAKTUYECKOH NeATEITbHOCTH.
3. B pe3yabrare u3ydyeHUsl [JMCHUILUIMHBI oOydawoummiics 10 mporpamMmme
0aKkaJlaBpUAaTAa J0JIKEeH
Obnaoame  cnenyromumu  o0mekynsTypabiMu  (OK) u  mpodeccnonansubivu  (I1K)
KOMIIETEHIMSIMHU:
- CIOCOOHOCTh HCIIOJIb30BaTh 3HAHHMSA OCHOB JKOHOMHKH B pas3lMYHBIX cdepax
xusHenestensHoctu (OK-3);
- CHOCOOHOCTh aHaAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, noaduparb
000pyIOBaHUE, TOTOBHUTH 3asIBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (ITK-9).
3namu:
—  OCHOBBI 9KOHOMHKH B Pa3IMUHBIX c(hepax KU3HEAEATEIbHOCTH;
—  HOpPMaTHBHBIE IPABOBHIE aKThI, PETJIAMEHTUPYIOIIHE IS TEIHHOCTD MPEIIPUSITHS,
—  METOJIBI pa3pabOTKH ONEPATHBHBIX U MPOU3BOJCTBEHHBIX IIJIAHOB;
—  METOJIBI ¥ CTIOCOOBI OIUIATHI TPY/IA.
Ymemy:
—  COCTaBIIAThH 3asiBKM Ha 000pPY/JIOBAaHUE;
—  COCTaBJISTH OTUETHI 110 BHIIOJHEHUIO TEXHUYECKUX 3a/1aHU;
—  COCTaBJISTHh TEXHUYECKYIO JJOKYMEHTAIIHIO;
—  OpraHm30BaTh pabOTy KOJUIEKTHBA B YCIOBUSIX JEHCTBYIOIIETO IIPOU3BO/ICTBA;
— TOTOBUTHh HWCXOAHBIE [aHHBIE ISl BBHIOOPa W OOOCHOBAHMSA HAYYHO-TEXHHUUECKUX U
OpTaHU3aIMOHHBIX PEIICHUI HAa OCHOBE SKOHOMUYECKOTO aHAJIN3a;
— paspabaTbiBaThb  ONEpaTUBHbIE  IUIAaHBI  pabOT  TEPBUYHBIX  MPOU3BOJCTBEHHBIX
MIOAPA3ACIICHUMN.
Bnaoemy:
— MeToJaMH M UHCTPYMEHTaMH MPOBEACHUS HKOHOMMYECKOIO aHalu3a 3aTpaT M
Pe3yIbTATOB JEATEILHOCTH MPOM3BOACTBEHHBIX MOJIPa3/IeICHUH;
— HMHCTPYMEHTaMH IUTAHUPOBAHWSI W BBIIOJHEHUS MEPOIPHSITHH TI0 TMPOU3BOICTBY
IPOJTYKLIUH;
—  OCHOBaMH 3KOHOMHYECKMX 3HaHUHU B Pa3IMUHBIX c(hepax KU3HEAEATEIbHOCTH.
4. KpaTkoe conep:kaHue THCHUTIIHHbI
Monyasb 1. Beedenue. Ocnoul pbinouHol 5KOHOMUKU
1.1 DOxoHoMHMueckue NOTPeOHOCTH, Onara M pecypchl. DKOHOMHYECKHE CHUCTEMBl U HX
cymHocTb. OOIIeCTBEHHOE MTPOU3BOACTBO U SKOHOMHUYECKUE OTHOIIEHUs. [Ipon3BoICTBEHHbIE
BO3MOYKHOCTH  OOIIECTBA W  OKOHOMHYECKHH  BBIOOp. KpuBas mpOM3BOJICTBEHHBIX
BO3MOXKHOCTEH. 3akoH yOBbIBaIOIIEH MpeaenbHOM TMOJNE3HOCTHUM. Tumbl W MOJEIH



SKOHOMMUYECKHUX CHCTEM. DJIEMEHT SKOHOMHMUYECKON cHCTeMbI. TpaiulinOHHAs] SKOHOMHYECKAs
cucteMa. CoOCTBEHHOCTh: (DOPMBI U MTYTH MX MPeoOpa3OBaHMS.

1.2 PpiHOuYHBIA MexaHM3M crpoca u npeiokeHus. CoBeplICHHAas W HECOBEpIICHHAS
KOHKYpeHUUU. ToBapHbIA (PBIHOYHBIN) THUMN OOIIECTBEHHOro Mpou3BojAcTBa. CyIIHOCTh H
yCJIOBHS BO3HUKHOBEHHS PBIHKA. BUIBI PHIHKOB M UX CTpyKTypa. @yHKkumu peinka. Toap u
ero cpoiictBa. Cripoc U mpeioxkeHre Ha pblHKE. [IoHATHE «IaCTUYHOCTBY. DIaCTUYHOCTD
crpoca ¥ IpeUIokKeHHs], ToueuHas u ayrosas. CoBeplIeHHas: U HECOBEPIIEHHAs KOHKYPEHIIUH.
Mouononus. Makcumu3zanus npuObUTd MOHONOIUCTOM. OJIUrOnonus.

1.3 TlonsaTue HaIMOHAIBHONW SKOHOMMKH, OCHOBHBIE MAaKPO’KOHOMUYECKHE IOKA3aTENH.
[ToHSATHS COBOKYIMHOTO CHpOCa U COBOKYIHOI'O IMPEAoKeHUus, (HakTopbl, BIUSIOUIME HA UX
n3MeHeHus. Ilotpebnenuss u cOepexeHus. DKOHOMUYECKH Kpyroodopot. IIpousBouctso,
oOMeH u pacnpenenenue. [lorpebnenue, coepexeHre, ”HBECTUIIMN TOBAPOB U yCIYT.

1.4 ®unancoBas cucreMa u (pUHAHCOBAs MOJIUTHKA oOmiecTBa. ['ocyaapcTBeHHBIH OIODKET U
rocyapcTBeHHbIN A0ar. Hanoru u Hanorosas cuctema.

Mopnyasb 2. Oxonomuueckue 0CHO8bl YNpasieHus npousso0Ccmeom

2.1 Tlpeampusitue Kak CyOBEKT PBIHOYHOTO XO3SHCTBAa. ODKOHOMHYECKHE 3aKOHBI H
0COOEGHHOCTH MWX TMPOSBICHHUA Ha MpennpuaATdd. Poip crnenuanucra XHMHYECKOH
npoMelnieHHocTy. [lpennpusitue B cucreMe phIHOYHOW SKOoHOMHKH. [lpenmpustue — kak
CyOBEKT U OOBEKT NPEeINPUHUMATEIbCKOM  JAESITEIBbHOCTU. 3akoHOJaTelbHas 0aza
MpeaNpPUHUMATEIbCKON AesTenbHOCTU. HOopMaTHBHO-TIPaBOBbIE AaKThl, pEriaMEHTHPYIOIIHE
JESTeNIbHOCTh NpeanpusaTis. OpraHu3allMOHHO-TIPaBOBbIE (OPMBI  IPEANPUHUMATEIBCKON
JEeSTeNIbHOCTH U KpUTepUu uxX BoiOopa. Dopmbl COOCTBEHHOCTH. BHEIIHSSI U BHYTPEHHSA cpelia
TP ATIPUSTHSL.

2.2 MarepuanbHo-TexHu4eckas 0aza mpousBojcTBa. ChIpbeBas U TOILTUBHO-dHEPreTUYecKas
0a3a XHMMHUYECKHX NPOM3BOJACTB. I[IpoM3BOICTBEHHAss MporpaMma ¥ IPOU3BOACTBEHHAsS
MOIIHOCTh MpeAnpusatus. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE
o0ocHOBaHHE BBIOOpa CHIPBS W TOILTHBA. PecypcocOepexenne. ANbTepHATUBHBIE HMCTOYHUK
CBIpbs U Hepruu. Opranu3zanus CKIaJcKoro Xo3sicraa.

2.3 MarepuanbHO-TEXHUYECKHUE pecypchl mnpennpusatus. OCHOBHBIE MPOU3BOICTBEHHBIE
(GOHIBI XMUMHUYECKUX MPEANPHUITHI: TOHATHE, KIaccuUKalus U cTpykrypa. [loHstue u
CTPYKTypa OCHOBHBIX cpelcTB. OIeHKa OCHOBHBIX CpencTB. MeToJpl OLEHKH OCHOBHBIX
¢onnoB. Ilokasarenn HCHOMB30BaHMUS OCHOBHBIX IPOM3BOACTBEHHBIX (oHIOB. M3HOC M
amopTu3aius OCHOBHBIX (oHI0B. OreHka 3((PEKTUBHOCTH HCIOIB30BAHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHIOB. BocmponsBoacTBO OCHOBHBIX cpelacTB. OOOpOTHBIE cpelcTBa
MPENNPUATHS: TIOHATHE, COCTaB U CTPYKTypa. MlcTouHuku popMupoBaHusi 00OPOTHBIX CPEACTB.
O6opaunBaeMocTh OOOPOTHBIX CpEJICTB. MarepuanbHble 3amackl Ha MPEeANpHITUH.
Onpenenenre NOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpynossle pecypcel npennpusatus. Ilepconan npennpusitus U ero cTpykrypa. OCHOBBI
OpraHM3aliy TpyJa Ha IpeanpusITHi. DPPEKTUBHOCTH UCIOIb30BaHMs IIEpCOHANAa U pabodero
BpemeHH. [Ipon3BoauTensHOCTh Tpyaa U oruiata Tpyda. Opranuszaius 3apabOTHOM TIIaThl HA
npennpustTii. CoctaB W CTPYKTypa HPOMBIIUIEHHO-TIPOM3BOJCTBEHHOIO IEpCOHANa.
[Tpou3BOIUTENBHOCTD TPYyAa: MOHATHE, TTOKA3aTENN U METObI u3MepeHus. uauBunyansHas u
oOlIeCTBEHHAss  MPOU3BOJIUTENBHOCTh  Tpynda. PesepBbl u  (akTopsl  MOBBIMICHUS
MIPOU3BOIUTENLHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OILIATHI TPYAA Ha MPEIPUSITHH.
Monyab 3. Texuuxo-3KOHOMUYECKUL AHANU3 UHICEHEPHBIX PeUleHUll

3.1 Jloxomel M pacxoiapl Ha MPOU3BOJACTBO, W pEATH3ALMIO MPOIYKIHUU MPEANPHUSITHUS.
W3nepxku mpou3BOACTBA MPOAYKIHH (CEOECTOMMOCTB), TPHOBLIb, PEHTAOCIBHOCTh W
neHooOpa3oBanue. IloHsTHe 3aTpaTbl Ha MPOU3BOACTBO M PEATM3ALUI0 HPOAYKIHH
(cebecTtoumocTh). Buael u 3HaueHue kinaccuduxanuu 3arpar. CTpykTypa 3arpaT Ha
MIPOU3BOJICTBO U peau3aluio npoaykuuu. OCOOeHHOCTH pacyera 3aTpar Ha MPOM3BOJCTBO U
pean3anuio NpoAyKIMU B KOMIUIEKCHBIX Mpon3BoAcTBaX. OCHOBHBIE MYTH CHMKEHUS 3aTpaT
Ha TPOM3BOJACTBO mpoaykuuu. Jloxonel mnpeanpustusa. Ilonarme npubbuiM M J0X01a
MpeanpusaTHs, METOAbl UX pacueTa. PeHTaOenbHOCTh, €e BHIbI U MeToAbl pacuera. [lytu
MOBBIIICHUS PUOBLIN U PEHTA0CIBHOCTH HA TIPEITPHUSITHSIX.



3.2 llenooOpa3oBaHue u IIeHOBas MOJWTHKA. lleHa HA TPOAYKIMIO U TPUHIIMITBI
neHoo6paszoBanus. Buabsl nen. CTpykTypa 1eHbl, CHCTeMa 11eH. B3anMocBs3H 11eH U U3IePIKEK.
IlenoBas nonutuka. Pazpaborka 11eHOBOII cTpareruu.

3.3 ®uUHAHCOBO-KPEIUTHBIE OTHOIICHHUS TPEANPUITHH W CHCTEMa HaJOro00JI0KECHHS.
[TonsTre, coctaB U CTpyKTypa ¢uHAHCOB mpennpusaTus. CymHOCTh, (YHKIUU H 3aa4d
¢unancoB npeanpusTrs. CoOOCTBEHHBIC U 3aeMHbIC (PMHAHCOBBIE pecypchl. bamaHc 10X0I0B H
pacxonoB. HanoroBas mnonutwka. IlpuHOUNBI HamorooOmoxeHws. Hamorm W miaTtexw,
YCTaHOBJICHHBIC 3aKOHOAATEIIbCTBOM: BHJIbI, CTaBKH, OOBEKTHl HAJIOTOOOJIOKEHUS U CPOKH
yILIaThl HAJlora B OIOJKET.

5. O0bem yueOHOM JUCUMIIIIMHBI:

. B B akanem.
Bunel paboueii paboTsl 3a4ETHBIX
qacax
€IMHULIAX
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHy 4 144
Konrakrnasi padora (KP): 1 36
Jlextuu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrosiTtesbnas pa6ora (CP): 3 108
Bunel camoctosiTenbHON paboThI
Buja KOHTpOJIsI: HIK3aMeH 1 sk3amen (36)
B
. B actponom.
Bunel paboueii paboTsl 3a4ETHBIX
qacax
€IMHULIAX
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHy 4 108
Konrakrhasi padora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktryeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 3 81
Bupl camocTositensHON paboThI
Bua KOHTpoJIs: DK3aMeH 1 K3ameH (27)

AHHOTAIUA
K Y4eOHOoil mporpamMMe J¥CUUILTHHbBI
«IIpaBoBeieHre B TEXHOJIOIMH Heoprannvyeckux Bemecrs» (61.B.02)

1. Hesu aMCHMIVIMHBI — TIOJIYYE€HHE OCHOB IIPABOBBIX 3HAHWH, (OpMHpOBaHUE

IIPaBOBOM KYJIBTYPBI aKTUBHOI'O, 3aKOHOIOCITYIIHOTIO I'PaK/IaHNHA.

2. B pesyabTare M3ydeHHMs AUCHHUIVIMHBI O0y4YAaOIIMICHA IO NporpamMme

0akajaBpHUaTa q0JI’KeH:

Obnaoams cnepyromumu oomexkyabTypHbiMU (OK) KoMneTeHuusaMu:

3nameo:

CHOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI IPABOBBIX 3HAHMKA B pa3lMuHBIX chepax
nesrensHocTH (OK-4);

TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHMUYECKYIO HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematuke uccnenoanus (I1K-20).

- OCHOBBI POCCHIICKOI NPaBOBO CHUCTEMBI M POCCHUICKOIO 3aKOHOJATEJbCTBA,
OCHOBBI OpraHu3aIuH u (bYHKLIMOHUPOBAHUS CyIeOHBIX u WHBIX
NIPaBONPUMEHHUTEIBHBIX M MPABOOXPAHUTEILHBIX OPTaHOB;

— NIPaBOBblE M HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe npodeccHoHaNbHOMI
JESTEIILHOCTH;

- MIPaBOBbIE HOPMBI, PETYJIUPYIOLIME OTHOIIEHHWE YelOBeKa K 4YeJIOBEKY,
00LIEeCTBY, OKpYKaIOILEH Cpee;

- MpaBa ¥ 00s13aHHOCTH T'PAXKTAHUHA;




- OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;
- OCHOBaMH XO35IIICTBEHHOT'O IIpaBa;
- MIPaBOBbIE ACTIEKTHI MPO(HECCHOHATIBHOM e TEIbHOCTH.

Ymemn:
- WCIIOb30BaTh 3TUYECKHE M IPABOBBIE HOPMBI, PETYIHUPYIOUIME OTHOILICHHE
YeJI0BEKa K YeIIOBEKY, OOIECTBY, OKPYXKAIOIIEel cpejie, HCIOIb30BaTh MpaBa U CBOOOIbI
YyelloBeKa U TpakJlaHWHA MPU pa3pabOTKe COIUAIBHBIX TPOEKTOB;
- WCIIONBb30BaTh M COCTaBIIATH HOPMATUBHBIE M TIPABOBBIE JIOKYMEHTHI,
OTHOCSIIIHECS K TMPOo(ecCHOHATBLHON eATEIBHOCTH, MPEINPUHAUMATh HEOOXOIUMbIC
MephI K BOCCTAaHOBJICHHIO HAPYLIEHHBIX 1PaB;
- peain30BBIBATh TPaBa U CBOOO/IBI YETIOBEKA M IPaKJaHINHA B PA3TUYHBIX chepax
KU3ZHEACSITEIbHOCTH;
- JIaBaTh HPABCTBEHHYIO OLIEHKY KOPPYILIMOHHBIM ITPOSIBICHUSIM.

Braoemw:
MOJyYeHHBIMU TPABOBBIMH 3HAHUSIMH B MNpPOPEecCHOHAIBHOM U HHBIX cdepax
JIeSATEIbHOCTH.
3.  Kparkoe conep:xanue 1TMCUHNIMHbBI:

[lonsitue m mnpusHaku rtocyaapctBa. Dopmbl rocynapctBa. DyHKIHMHM TOCYIapCTBa.
[lonste u npusHaku npaBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUIBI
HMCTOYHUKOB mpaBa. OrmnpejelieHHe 3aKOHA M TMOA3aKOHHBIX akTOB. J[efCTBHE HOPMATHUBHBIX
MPaBOBBIX AaKTOB BO BpeMeHu. OOpaTHas cuna 3akoHa. [loHSATHE MPaBOBBIX HOPM, HUX
cTpykTypa. Cucrema npasa. YactHoe U myOinyHOE IpaBo. MarepuaibHOE U MpOLECCyalbHOE
npaBo. [IpaBooTHoLIEHHE: 00BEKT, CYOBEKT U ColiepkaHue MmpaBooTHoueHu. KOpuanueckue
(baxThI.

Koncturynus — ocHoBHoM 3akoH Poccuiickoit @enepaunu. denepatuBHOE yCTPOUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB W TNpUHUMI paszzencHus Biaacted B PD. Ilonstue
rpaxaancTBa. [IpusHaHue, coOOJIOEHME, 3allMTa PaBHBIX MPaB JKEHIIUH W MYXYHH Kak
OCHOBHas 00s13aHHOCTh TOCYapCTBa.

[TonsiTe U mpeaMeT aAMUHUCTpaTUBHOTO npaBa. Ob6mas xapakrepuctuka Konekca PO
00 aIMUHUCTPATUBHBIX TMPABOHAPYIICHUSX. AJMHHHCTPATHBHbIE TPABOHAPYIIEHH:
MOHSATHE W TPHU3HAKU. AJIMMHMCTPATHBHASI OTBETCTBEHHOCTH: TIOHATHE U TPUHIIUIIGL.
[lonsiTHe, MPU3HAKYU U BUABI AIMUHUCTPATUBHBIX HAKA3AHUII.

[lonsiThe W TpeAMET YrOJOBHOTO TIpaBa. YTOJOBHAs OTBETCTBEHHOCTBH: TIIOHATHE,
OCHOBaHME BO3HUKHOBeHHs. IloHATMe mpecTymjeHusi: Mpu3HaKW, CTpyKTypa. Cocras
npecrymienus. Coyudactue B npecTyrieHuH. OOCTOATENbCTBA, UCKIIOYAIOIINE MTPECTYIHOCTh
nesinud. [lonstue, nenu U BUAbl HaKa3aHUl. YTOJIOBHAsi OTBETCTBEHHOCTh 32 COBepUICHHE
npectynjieHuii. YCIOBHOE OCYXIEHHE, OCBOOOXKIEHHE OT YroJOBHOW OTBETCTBEHHOCTH.
[IpenmMeT M OOBEKT KPUMHUHATUCTUKH. MeToApl W 3amaud KpUMHHATUCTHKU. [loHsTHE
KpUMHHAJIUCTUYECKOW — uAeHTUGUKAU. OOBEKTHI W BHABl  KPUMHUHATHCTHYECKOU
unentudukanun. KpuMunanuctnyeckas TexHuka. KpuMuHanucTuyeckast TAKTHKA.

DKOJOTHYECKOE MPaBO: MOHATHE, MPEAMET METOJ M MCTOYHHUKH DKOJOTHMYECKOTO IMpaBa
P®. Tlonsatue, BUABI U CTPYKTYpa SKOJIOTMUYECKUX MPABOHAPYIICHHUH, OTBETCTBEHHOCTh 3a MX
COBEPILICHHUE.

[Tonsitne undopmammu. OTBETCTBEHHOCTh 32 HAPYIIEHUE 3aKOHOAATEIhCTBA O 3aIUTE
nHpopmanuu. ['ocymapcTBeHHas TaiiHAa: TIOHATHE, 3alllMTa, TPABOBOE PETYIMPOBAHUE
rOCy/IapCTBEHHOU, chykeOHoi u wuHOoN wuHpopmanuu. KoHduaenuuanpHas wuHOpMaIus:
TIOHSTHE, BUJIBI U 3aAIUTA. 3aIUTa MePCOHATBHBIX JaHHBIX TPAKIaHUHA.

[lonsiTe, mnpegMeT © METOA TpaxAaHCKOro mnpasa. I[loHsATHE TrpakxAaAHCKOTO
MpaBOOTHOIIEHUs, ero crenuduka. CTpykTypa TpPaKIaHCKOTO  TPABOOTHOIICHHUS.
[IpaBoeecniocOOHOCTh CYOBEKTOB TPaKJIaHCKOTO MPaBOOTHOMIEHUS. [ pakaaHe Kak CyOBEKTHI
rpaxaanckoro TmpaBa. Dusnueckne W OPUAMYECKHE JUIA: TOHATHE, TPU3HAKH,
knaccudukanus. KOpuandeckue ¢aktel. [IpaBo codcTtBeHHOCTH. [lOHSATHE aBTOPCKOTO IMpasa.
[Tonstue mnarenTHOoro mpaBa. [loHsarue wuHTeIeKTyanbHOH coOctBeHHOCcTH (MC) ™



uckmountensHoro  mpasa.  Kmaccudukaums  UC.  Cucrema
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IPaB.

[TonsiTue x034iCTBEHHOrO (MPEANPUHUMATENLCKOr0) MpaBa. [IpeaMer X03sMCTBEHHOTO
(mpeanpUHUMATENBCKOT0) TpaBa, MPU3HAKU, METOJNbI MPaBOBOro peryiaupoBanusi. Ilonsrue
XO035MCTBEHHOU U ITPEATIPUHUMATEIBCKOMN 1EATEIBHOCTH.

[IpaBoBO€ perynupoBaHHe CEMEHHBIX OTHOLICHHH. 3aKIOYeHHe U MpeKpalleHue Opaka.
[IpaBa u oOs3aHHOCTM poxauTeneit u nereil. AnuMeHTbl. DOpMBI BOCHIUTAHHS JIETEH,
OCTaBIINXCS 0€3 MOMEeYEHUS! POAUTENICH.

[IpenmMer u MeTOox TpPyAOBOrO mpaBa. [pydoBOM JOrOBOp: TMOHSATHE, CTOPOHBI,
conepskanue. Pabouee Bpems. Bpems otabixa. TpyznoBele criopsl. JJuciumuina Tpyaa.

Ilonsitue m ucroku koppynuuu. HopmarusBHoe omnpeneneHue Koppynuud. IIpuunnbsl
pacnpoctpaneHusi koppynuuu. Haka3zyemble n HeHakazyemble Gopmbl Koppynuuu. CKphITbIE
(matentHbie) Gopmbl Koppynuuu. DopMbl KOppYyHIHUH-TIpecTyryieHus. @opMbl KOppYyNLIUU-
npoctynka. PopMbl MOIUTHYECKON Koppynuuu. HopmartuBHble NHpaBOBble aKkThl B cdepe

IIPaBOBOM  OXPAaHbI

npotuBoAeicTBus koppynuuu. PenepanbHblii 3akoH or 25.12.2008 Ne 273-@3 «O
MPOTUBOACUCTBUU KOPPYIILIHI.
3. O0beM yueOHOi# TMCHUIJIHHBI:
Bunel yue6HOI paboTh B 3auernbix | B akanem.
eIMHUIIAX yacax
O0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,9 32
Jlextuu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er
Bunsl yueOHoI paboThI B 3auerHbIX B actpon
eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
AyauTOpHBbIE 3aHATHS: 0,9 24
Jlextuu (JIek) 0,45 12
[Tpaktuyeckue 3ansatus (I13) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Buj koHTpoJIsA: 3a4eT / 3IK3aMeH 3a4eT

AHHOTAUUA

K Y4eOHOoil mporpamMmMe Q¥ CUUILITHHbBI
«Teopusi BepoSiTHOCTEN U MATEMATHYECKASA CTATUCTHKA B TEXHOJIOTHH
Heopranumveckux BemecTB» (51.B.03)

1. Heap aucuuniauHbl — GOpMHUPOBAHHE Y CTYIAEHTOB CHCTEMbl OCHOBHBIX IOHSTHUH,
UCIIOJIB3YEMBIX I IIOCTPOCHHs BAKHEMIIMX MATEMaTUYECKUX MOJEIEH, U YMEHHUs

HCII0JIB30BATh MATEMATHYCCKUEC MCTOABI AJId OIMMCAHUSA PA3JIMYHBIX IIPOLICCCOB.
o0yuarwumuiics

2. B pe3yabTare AU CHHUILINHBI

0akaJjiaBpUaTa J10JIKeH

HU3y4eHust

Obaaoams crnenyromumu npodeccuonansabivu (I1K) komnereHIusIMuU:
— CIIOCOOHOCTBHIO TUIAHUPOBATH M TIPOBOJUTH (DH3MUECKHE M XUMHUYCCKUE DKCIECPHUMEHTHI,
MPOBOJIUTH 00pabOTKY MX pE3yabTaTOB M OLIEHUBATH MOTPEHIHOCTH, BBIABHTATh THIIOTE3BI H

mo

nporpamme




yCTaHaBJIMBaTh T'PaHUIIBl UX IPUMEHEHUs, IPUMEHATh METOABl MaTEMAaTUYECKOTO aHalIM3a U
MO/ICIIMPOBAHUS, TCOPETUUECKOTO M dKCIIEpUMeHTaIbHOro uccaeaoBanus (ITK-16).
3uams:

— OCHOBBI TEOPUU BEPOSITHOCTEN U MATEMATHYECKON CTAaTUCTUKH;
— MareMaTHYeCKHEe TEOPUM U METOJbI, JIEXKAIIUE B OCHOBE IOCTPOCHUS MAaTEMaTHYECKHX
MOJECIIEH;
— OCHOBBI IPUMEHEHUSI MAaTEMAaTUYECKUX MOJIENIEN U METO/I0B.

Ymems:
— BbIOMpATh MAaTEMATUYECKUE METO/bI, IPUTOJIHBIE AJIs1 PELLIEHUS] KOHKPETHOH 3a/1a4y;
— UCHOJIB30BaTh MAaTeMaTHUYECKUE IMOHATHS, METOJIbl U MOJENIW IJisi ONHUCAHUS Pa3IUYHBIX
IIPOLIECCOB;
— BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIHE B OCHOBE KOHKPETHBIX IIPOLIECCOB;
— HCIOJIb30BaTh OCHOBHBIE METO/BI CTATUCTUYECKOH 00pabOTKH TaHHBIX;
— MPUMEHATh MATEMAaTUYECKUE 3HAHUS Ha MEXIUCLUIIIIMHAPHOM YPOBHE.

Braoemy:
— OCHOBaMH (YyHIAMEHTAIbHBIX MAaTEMaTHYEeCKHMX TEOpUH U HaBBIKAMU HCIIOJIb30BAHUS
MaTeMaTHUYECKOro anrapara;
— METOJaMHU CTaTUCTUYECKON 00pabOTKH MH(pOpMAIUH.

3. Kparkoe cogepkaHue IMCUUNIUHBI:
1. Teopus eepoamuocmeii. Cryuaiinvie 8eIUUUHBL U UX 3AKOHbI PACHPEOeeHUs.
[Ipenmer Teopum BepositHocTed. CoydaifHble COOBITHSA. [IPOTHBOMONOXKHBIE COOBITHS.
HezaBucumbie coObiTusi. OTHOcuTeNnbHas dYactoTa. Kilaccuueckoe U TeOMETpUUYECKOe
OIpe/ICJIEHUE BEPOSITHOCTU. DJIEMEHTapHash TEOpHsl BEpOSITHOCTEH. MeEToJbpl BBIUUCIECHUS
BeposTHocTei. [IpocTpancTBo snmeMeHTapHbIX coObiThil. Kiaccuueckoe —ormnpeneneHue
BEpOSTHOCTH. AunreOpa  COOBITHIA: TEOpPEMBI O  BEPOSTHOCTH CYMMBI  COOBITHH,
MIPOTUBOMOJOKHBIX COOBITHH, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yrolux
MOJIHYI0 ~ Tpymmy. AKCHOMAaTH4ecKoe olpeaeneHue  BepossTHOocTU.  CTaTHCTUYECKOE
OIIPEICIICHUE BEPOSATHOCTH. Y CIOBHAs BEPOSITHOCTh. TeopeMbl 0 BEPOATHOCTU MPOU3BEACHHUS
3aBUCHMBIX U He3aBUCHMBIX coObITui. [lomHas BeposTHOCTH. IlOBTOpHBIE HCHBITAHUS.
®opmyna beprymu. JlokanbHas M uHTErpanbHas TeopeMbl Myaspa-Jlamutaca. dopmya
Ilyaccona.
Ilonsatue cmyyalilHOW BeMWYMHBI. J[MCKpETHBIE U HENPEPBHIBHBIE CIIyYalHbBIE BEJIMYUHBL. 3aKOH
pacnpezneneHus ciydaiiHOM BenuuuHbl. DyHKIUS pacnpeleneHus, €€ CBOMCTBa, rpaduk.
[TnoTHOCTH pacnpenieneHuss HeNpepbIBHON ClydaiiHOM BeTUYMHBI (TJIOTHOCTH BEPOSITHOCTH).
@opMyna sl BEPOSTHOCTH IONAAAHUS HENPEPBIBHOW CIIy4allHOM BEIWYMHBI B JIaHHBIN
WHTEpBaJl, BBIPAXEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKHM CMBICI (OPMYIIBI.
bunomunanbHoe pacmpenenenue, pacrpeaeneHue IlyaccoHa, paBHOMEpHOE paclipelieieHHe,
HOPMaJIbHOE PACIPEAETICHUE, SKCIIOHEHIIMAJILHOE PacIIpeciICHUE.
2.MartemaTn4eckasi CTATUCTHKA.
IIpenmer MaTemaTHueckod CTaTUCTUKU. OCHOBHBIE 3aJaud MaTEMaTHYECKOM CTaTHCTUKH.
Bri6opounsiit meton. Ctatuctudeckoe onucanue. Beibopku. ['mcTrorpamma v mojauroH 4acToT.
Cratuctuueckas (aMnupudeckas) QyHKUIuUs pacrnpeneaeHus. BeIOopouHble XapaKTepUCTUKU U
ux pacnpeaeneHus. CocrostenbHble, dP(EKTUBHbIE CMEIICHHbIE U HECMEIIEHHbIE OLIEHKH
napaMmeTrpoB. CTaTHCTUYECKOE CpEAHEE, CTAaTUCTUYECKas MAUCIEPCHs M CTaTHUCTUYECKOE
cpelqHee KBaJpaTMYHOE KaK TOYEYHbIE OLIEHKM HEM3BECTHBIX: MATEMaTHYECKOI'O OXHIAHUS,
JUCIEPCUM, CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTENbHBIE MHTEpPBAIBl U
MHTEpBaJIbHbIE OLIEHKH. JloBepuTenbHbIE OLEHKH HEU3BECTHOW BEPOSITHOCTH MO OOJIBIINM
BbIOOpKaM. JloBepuTeNbHAs OIEHKa MaTeMaTHYeCKOro OXHJIAHUS TpU  HEU3BECTHOM
mucnepcuu. JloBepurenbHas OIEHKAa CpPEJHEro KBaJpaTUYHOrO OTKIOHEHHWsS. TouHble
BbIOOpouHble pacmpenenenus: CteiofeHta (t- pacnpenenenue), Pumepa-Cuenexkopa (F-
pacnipenenenue), Ilupcona (xz-pacnpeneneHHe). [IpoBepka CTAaTUCTUYECKUX THUIIOTES.
Matematuueckue METOABl IPOBEPKH CTAaTUCTUYECKUX THIIOTE3. OJEMEHTHI TEOPHUH
KOpPEJISLH.

4, O0beM yueOHOI TN CUNITUHBI:



Bunpr yue6HOM paboThI B 3aueTHBIX
B akageM. yacax
SMHMIIAX
O01masi TPY10eMKOCTh IMCHUIJINHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyaUTOpPHBIE 3aHATHS: 1,33 48
Jlexumu (Jlek) 0,44 16
[Tpaktrueckue 3anatus (113) 0,88 32
Camocronitesnnnas padora (CP): 1,67 60
N 3auer ¢
Buja xoHTpoOssA: 3a4eT € OLEHKOI - .
OlIeHKOH
Buner yae6HoI paboThI B 3ayeTHBIX
B actpon. gacax
SMHMIIAX
O01as TPyA10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYyIUTOpPHBIE 3aHATHUS: 1,33 36
Ulekmum (JIek) 0,44 12
[Tpaktuyeckue 3ansatus (I113) 0,88 24
CamocrositesbHas padora (CP): 1,67 45
. 3aver ¢
Buja xoHTpoJIsA: 3a4eT € OLEHKOI - .
OI[€HKOI
AHHOTAIIUA
padoyeii mporpaMMbl JUCHUNJIMHBI
«JIaGopaTopHbie pad6oThl Mo opranunveckoii xumun» (b1.B.04)
1. Heap AMCHMNJIMHBI — TPUOOpPETEHHE OOYYAIONIMMUCS OCHOBHBIX HAaBBIKOB CHHTE3a

OpPTaHUYECKUX BEIIECTB.

2. B pe3yabTare M3y4eHHs IUCHMILIMHBI 00y4YalouMiicd Mo nmporpamme 0akajaBpuara
JAOJIZKEH:

Obnaoamy cnepyromumu npodeccuonanbHbMU (ITK) komnereHmsiMu:

— CHOCOOHOCTBIO TUTAHWUPOBATh M TPOBOJAWTH (DU3MYECKHE M XUMHUYECKHE SKCIIEPHMEHTHI,
POBOJIUTH 00pabOTKY WX pe3yabTaTOB M OLEHMBATH MOTPEHIHOCTH, BBIJBUTATh TUIIOTE3bI
YCTaHABJIMBATh TPAHUIBI MX TPUMEHEHUS, TPUMEHATh METOJBI MAaTEMaTHUECKOTO aHaIn3a W
MOJICIMPOBaHHSI, TEOPETHIECKOTO U dKCIIepUMeHTaIbHOro nccnenoBanus (I1K-16)

— TOTOBHOCTBIO HCITIOJIb30BAaTh 3HAHWS CBOWCTB XHUMHYECKHX JJIEMEHTOB, COCJAWHEHUH W
MaTepHaIoB Ha UX OCHOBE /IS pellieHus 3a1a4 npodeccuonampoi nesirensroctu (ITK-18)

— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMAINIO, OTEUYECTBEHHBIN U 3apyOeKHBIH
ombIT 1o Tematuke uccnenoanus (I[1K-20).

3nams:

— TEXHHUKY 0€30I1aCHOCTH B J1a0OpaTOpUu OPraHUYECKOM XMMUU;

— TPUHIUIBI 0€30TTaCHOT0 00PACHHS C OPTAaHHYECKUMH COCTUHEHUSIMHU;

— METO/bI U BUJBI XpoMaTorpaduu I ONPEIETICHUs COCTaBa PEaKIIMOHHON CMecH;

— TEOPETUYECKHE OCHOBBI CITOCOOOB BBHIJIEICHHUS, OUYUCTKH M HICHTH()UKAIMU OPTaHUIECKUX
BEIIIECTB;

— DKCIEPUMEHTAIBHBIE METOJIbl TPOBEICHUS OPraHWYECKHX PEaKIHid, MPOTEKAIOMIUX 10
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OONIME METOAWKH B3aMMHOW TpaHCPOPMAIMU KJIACCOB OPTaHUYECKUX
COEIMHEHUM.

Ymemu:

— TOpPUMEHSTh TEOPETHUECKHE 3HAHMS M OKCIIEPUMEHTAJIbHBIE METOAbl HCCIEI0BaHMS
OpPraHNYECKOM XMMMHU IIPU PEIIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;



— chopmymnupoBaTh mpobreMy U OOOCHOBaTh BBIOOp MPHUOOPOB W IKCHEPUMEHTATHHBIX
METOJIOB MCCIIEA0OBAHNS, TOCTABUTH LIEIH U 33Ja4d U HAMETUTD ITyTH UX JTOCTHKEHUS;
— CHHTE3UpOBaTh COEIMHEHUS IO MIPEITI0KEHHON METOIUKE;
— IIPOBECTU BBIJCICHUE W OYHMCTKY CHHTE3MPOBAaHHBIX BELIECTB HAa OCHOBE TEOPETUYECKUX
3HaHUH 110 OPraHUYECKON XUMUU;
— BBIOUpATh PAlMOHAIBHBIN CIIOCOO BBIAEICHHUS U OYUCTKHA OPTaHUYECKOT0 COCTUHEHHUS;
— TPEACTaBJIATh JaHHBIC J1A0OPATOPHOTO HCCIECIOBAHUS B BHJE TI'PaMOTHO O(GOPMIIEHHBIX
METOJIUK;
— IPOBOJUTH AHAJIU3 U KPUTHUECKU OLICHMBATh IIOJIyYEHHBIE 3KCIIEPUMEHTAJIbHBIE JTaHHBIE,
0000111aTh 1 JesaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB;
— BBIOpaTh CIOCO0 UACHTU(UKALUN OPTAaHUYECKOTO COSTUHEHHUSL.
Braoemy:
— KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJI0OB OpPraHMYECKOM XHUMHUHU Ui
pELIEeHNs KOHKPETHBIX HCCIIEN0BATENbCKUX 3a/1a4;
— BKCIIEPUMEHTAIbHBIMU METO/IaMU IIPOBEJCHHUSI OPTaHUYECKUX CUHTE30B.
— OCHOBHBIMHM METOJJaMH UACHTU(DUKALIMY OPIraHUYECKUX COeIMHEHUN
— mpuemMamu 00pabOTKH U BBIACICHUS CHHTE3HPOBAHHBIX BEIECTB;
— 3HAHWSIMM OCHOBHBIX 3aKOHOB OPraHMYECKOW XMMHUU JJIS COLEPKATEIbHON MHTEPIPETALMU
MIOJIYYE€HHBIX AKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe cogepxxanue 1uCHMIIHHBI

be3onacHbie mpreMBbl U paBuiia paboTHI B TAOOPATOPUN OPraHUYECKONH XUMUH.

OO6ume meronpl paboThl B 1aboparopun opranndeckoil xumuu. Ilocyna, Haubonee yacto
npumensiemass B jaboparopun. HarpeBanme. Oxnaxaenue. IlepemermuBanue. Mertonbl
UACHTU(DUKALMY U OYUCTKU OPraHUYECKUX BelecTB. MaeHTuuKanus opraHn4eckux BEIecTB
MOCPENICTBOM  pa3iuyuHbIX BuAoB xpomarorpapum (TCX, xpomarorpadus na Oymare,
noHOOOMeHHas xpomarorpadus, BOXKX), Temneparypsl muaBieHus M peppakTOMETPHUU.
MeToap! CrieKTpaabHON HISHTH()HUKANN OPTaHUYECKUX COCTUHEHUH.

[lenn wm 3amauu DKCIEPUMEHTA B OPraHUYECKOM CHUHTE3€. TeopeTM4ecKHMe OCHOBBI
nporecca. Bpibop ycnoBuit peakumu. Pacuer cuHTeza. OOmme mpaBuia MOATOTOBKH U
npoBesieHus cuHTe3a. TexHuka 6ezonacHoctu. [lpubop g npoBeaenus cunresa. [Iposenenue
onbiTa. KoHTponb 3a X010M peakuuu. Beinenenue, ouncTka ¥ aHaiu3 Npoaykra. CHHTE3BI
BEILIECTB PA3JIMYHBIX KJIACCOB OPraHMUYECKUX coenuHeHuil. IIpoBenenune skcnepuMeHTaIbHBIX
METO/IOB UCCIICIOBAHUS PEAKIUM.

ITpoBenenune peakunii, NPOTEKAIOUINX 10 MEXaHU3MaM:

—  HYKJIEOQHIBHOIO 3aMEUICHHS — CUHTE3 raJOre€HaIKaHOB;

—  HYKJICO(QHJIBHOTO TPHCOCAUHEHHUS] — CHUHTE3 CIIOKHBIX 3(QHUPOB KapOOHOBBIX KHCIIOT,
aMH/1I0B KapOOHOBBIX KUCIIOT, a30TCOAEPIKALIUX aTbJAECTUAOB U KETOHOB;

—  2JEeKTpPOQUIBHOTO 3aMEIIeHUs B apOMAaTUYECKOM pSIy — pPEaKIUH HUTPOBAHUS,

OpoMHpOBaHUs, CYIb(PUPOBAHUS;

—  peakIMil 1Ma30TUPOBAHUS U a30COUETaHUS;
— peaknuwii OKucIeHus (CUHTe3 aieTroHa, 1,4-0eH30XWHOHA, OEH30WHON KHCIOTHI) |

BOCCTAHOBJICHHUSI.
4. O0beM yuyeOHO#H AUCHHUILINHBI:
Bunst paboueii paboTsl B 3auerHbIx B akazgem.
€IMHHLIAX qacax
O0mas TpyA0eMKOCTb JMCHUILIMHBI 10 Y4eOHOMY IIaHy 2 72
AyIUTOPHBbIE 3aHSITHSI: 0,89 32
Jlexumu (Jlex) - -
[IpakTuueckue 3ansatus (I113) - -
Jlaboparopust 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoJIA: 3aueT - 3auer




Bunsl paboyeii paboThI B 3auetHpix | B actpoHOM.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY IVIaHy 2 54
AyIUTOPHBIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) - -
[IpaxTnueckue 3ansatus (I113) - -
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bua koHTpoJA: 3auer - 3auer

AHHOTAIIUA
paboueii MPOrpaMMbl TUCHHILTHHBI
«Texnoaorus karaausaropon» (51.B.05)

1. Henap AUCHMILUIMHBI: IPUOOPETEHHE OO0YYAIOIIMMHUCS 3HAHUN (PU3UKO-XUMUYECKUX OCHOB
TEXHOJIOTUM KAaTaJlM3aTOPOB, a TaKXKe OCHOBHOTO TEXHOJIOTHYECKOTO 00OpYyIOBaHUS
KaTaJn3aTOPHBIX MPOU3BOJCTB.

2. B pe3yabrare u3ydyeHusi IMCHUILUIMHBI 00y4aloluiicsi Mo mporpaMMe fakajiaBpuara
HOJIKEH

Oénaoams cnenyromumu npodeccuonansubiMu kommnereHusamu (I11K):

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHMYECKHE peIIeHUs TMpu pazpaboTke
TEXHOJIOTUYECKHUX TIPOIIECCOB, BHIOMPATh TEXHHYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX MocieaAcTBH ux npumeHenus (ITK-4);

- TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XUMHYECKHX JJIEMEHTOB, COCAMHEHUH W
MaTepHaIoB Ha UX OCHOBE JUIS pellieHus 3a1a4 npodeccuonanbHoi nesrenbroctr (I1K-18);

- TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHUYECKYIO0 HH(DOPMAINIO, OTEUECTBEHHBIH U 3apy0eKHBIH
OmBIT 10 TemMatuke uccienoanus (ITK-20)

3nams:

- COCTaB M CBOICTBA KaTaJIN3aTOPOB;

- METOJbI TIOJTYYEHHUSI KaTalu3aToOpOB, OCOOCHHOCTH NPOBEICHHS CTAIHMH MPOWU3BOACTBA U UX
BJIMSIHME Ha CBOIMCTBAa KOHEYHOI'O MPOJIYKTa;

- OCHOBBI ()OPMOBAHMS 1 TEPMOOOPAOOTKH KATAIM3aTOPOB U HOCUTETIEH,

- 000py10BaHKE B MPOU3BOJICTBE KAaTaJIN3aTOPOB.

Ymems:

- AQHAIM3MPOBATh B3aUMOCBSI3b COCTaBa ChHIPbS, TEXHOJOTHYECKUX MapaMeTpOB U CBOMCTB
M0JIy4aeMbIX KaTalu3aTopOB;

- 000CHOBaTh M COCTaBHThb TEXHOJIOTMYECKYIO CXEMY KaTajau3aropa 3aJJaHHOIO COCTaBa M
CBOMCTB.

- TPOBOAWTH HCCIEIOBAHMS IO 3aJaHHBIM METOJWKAM U AaHAU3UPOBATh pPE3yJIbTaThl
IKCIIEPUMEHTOB;

Braoemy:

- 3HAHUSMU TEXHOJIOTUH KaTaJIH3aTOpOB 33JaHHOTO COCTaBa U (POPMBI;

- TOpUHIOUNAMU 1oaOOpa TEXHOJOTHYECKOM cXeMbl M 00OpydOBaHHMA B IOJNy4YEeHUH
KaTaJIM3aTOPOB IS PA3JIMIHBIX TPOU3BOJICTBEHHBIX ITPOIIECCOB.

3. KpaTkoe cogep:kaHue JUCHHUIINHBI

Moayas 1. Knaccudukamusi, cocrtaB, CBOICTBa KaTajau3aToOpoB. THIBI KaTalu3aTOPOB:
CMEIIaHHbIe, OCAXICHHBIE, IIaBJICHbIE, CKEJIETHbIC, HAHECEHHbIC, KaTaJN3aTOpbl Ha OCHOBE
MPHUPOJHBIX MAaTEPUAIOB M METOIBI WX moiydeHus. OCHOBHBIE CTaJWHd B IPOU3BOJICTBE
KaTaJn3aToOpoB: CMEIIEHUE, OCaXJEHHe, OTAEJICHHE OcajJka OT MaTOYHOTO pacTBOpa,
MpPOMBbIBKAa oOcaka, (opMoBaHHME KaTalu3aTropa, Cyllka, mpokaauBaHue. DopmoBaHUE
KaTaJn3aTopoB M HOCHUTENeH: (opMoBaHHME Koaryiasiue B Kamiie, TaOJIeTHPOBaHUE,




TpaHyJIMpOBAaHUC OKATbIBAHHUCM, OKCTPY3U:.

Hocutenn wu HaHeceHHBIC KaTaJIn3aTophl.

CriocoObl HaHECEHUs aKTUBHBIX KOMIIOHEHTOB Ha HOCUTEIb. HpI/IMepBI TECXHOJIOTHYCCKHUX CXEM

IMOJIYYCHUA KaTaJIMn3aTOPOB.

Mopayas 2. JlaGoparopubie paboThl. IloigydeHue KaTamu3aTopoB pa3IUYHBIMU METOJAMM:

OCXICHHBIC, HAHECEHHBbIC, CMEIIaHHble. MoAU(PUIMPOBAHUE TMPUPOTHOTO CHIPbS IS
MOJydeHUsT Karanu3aropoB. DoOpMOBaHWE KaTajau3aTOpPOB METOJOM  TaOJIETHPOBAHUS.
HccnenoBanne  XapakTePUCTUK TMOPUCTOW  CTPYKTYPBl M KATAIUTUYECKUX  CBOWCTB
KaTaJIn3aToOpPOB.
4. O0beM y4eOHOH JUCHUILIMHBI
Bcero
Buzsl yaeOHOM paboThI 5 cemectp
B 3au. en. B axan.
qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 5 180
KonTakTHas padora: 1,3 48
Jlexmuu (JIek) 0,65 24
[Tpaktuyeckue 3ansatus (I13) 065 24
CamocrositeabHasi padora (CP) 2,7 96
3auer ¢
Bua koHTpoOJs: YIK3aMeH 1 OIIeHKO¥i
(36)
Bcero
Bunsr yue6HOI paboThI S CeMeCTp
B 3au. en. B axan,
Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
KonrakTHasi pabora: 1,3 36
Jlexumu (Jlek) 0,65 12
[Tpaktuyeckue 3ansatus (I13) 0,65 12
CamocrositesbHas padora (CP) 2,7 72,4
IK3aMeH
Buja koHTpoOJs: IK3aMeH 1 27)

AHHOTaIUA padoyeii MporpaMMbl TUCHUTITHHBI
«MHCTpYMeHTAIbHBIE METOIbI XMMHYECKOr0 aHAJIN3a
B TE€XHOJIOTHHU Heoprannvyeckux Bemiecrs» (51.B.06)

1. Heap AUCHMIUIMHBI — MPUOOpPETEHUE OOYJAIONTUMHUCS OMPENEIEHHOTO 00BheMa 3HAaHUNA U

HEOOXO/JMMBIX HABBIKOB, JOCTATOYHBIX YIS CAMOCTOSITEIBHOTO BBIOOpa MHCTPYMEHTAIbHBIX

METOZIOB aHa/lM3a MPHUPOJHOTO CHIPbS, CHHTE3MPOBAHHBIX MATEPHAIOB H MPOIAYKTOB

HEOPraHUYECKOW XMMHUH, a TAKKE KOMIETCHIIUH, HEOOXOIUMBIX TEXHOJIOraM-HeOpraHuKaMm B

3aBHCHMOCTH OT Kpyra perraeMbIX HCCIIeIOBATeIbCKIX 3a/1ad.

2. B pesyabrare wu3ydeHHs JAUCHHIUIMHBI O0YYAIOLIWIiCSI MO mNporpamMme
0akajiaBpuAaTa J0JIKeH
Obnaoams cnenyromumu npodeccnonansabivu (I1K) komnereHnusIMu:

—  CITOCOOHOCTHIO IUTAHUPOBATH M MPOBOJUTH (PH3MUCCKHE U XUMHUYCCKHE DKCIIEPH MEHTHI,
MIPOBOJIUTH 0OPAOOTKY Pe3yJbTaTOB U OLICHUBATH IMOTPEITHOCTH, BBIJIBUTATh TUTIOTE3bI U U
yCTaHABJIMBATH TPAHUIIBI UX TIPUMEHEHUS, IPUMEHITH METO/IbI MATEMATHYECKOTO aHAIN3a
¥ MOJICTTUPOBAHHUS, TEOPETUUECKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (I1K-16);

—  TOTOBHOCTBIO MPOBOJUTH CTAaHIAAPTHBIC U CEPTUPHUIMPOBAHHBIC UCIBITAHUS MAaTEPUAIIOB,
u3zenuil u TexHojoruueckux mporeccos (IMK-17);




- TOTOBHOCTBIO MCIIONIB30BAaTh 3HAHHE CBOMCTB XHMHYCSCKHX 3JICMCHTOB, COG,Z[I/IHCHI/Iﬁ u

MaTepHUajIoB Ha WX OCHOBE JUIS pelIeHUus 3aaad mpodeccruoHanbHoi nestenpHocTH (ITK-

18).
3namo:

— TEOPETUYECKUE OCHOBBI METOJOB MHCTPYMEHTAIBHBIX METOJ0B XMMHYECKOIO aHaIu3a
(MMXA);

— mporecchl (OPMUPOBAHHS AHATTUTHUECKOTO CUTHANA B pa3anuHbix UMXA;

— PaccMOTpEHUE NPUHIIMIIOB U3MEPEHUH B CTaHIAPTHBIX IPUOOpPaAX;

— ocHoBbl MeTposiorun UMXA B cootBeTcTBUM ¢ pekomeHanusamu NIOITAK.

Ymemy:

— TPUMEHSTh NPUOOPETCHHbIE TEOPETHUYECKUE 3HAHUS U MPAKTUYECKHE HABBIKH B
poeCCHOHATILHON JESITEIbHOCTH ISl PELIEHNs] KOHKPETHBIX XMMHUKO-aHATUTHYECKUX
3a1ad;

Braoemy:

— Meronosiorned UMXA, MUPOKO HCHOJIB3YEMBIX B COBPEMEHHOW AaHaJIUTHYECKOH
IIPaKTHUKE;

— CHCTEMOM BbIOOpA METO/1a KAUYECTBEHHOI'O U KOJIMYECTBEHHOI'O XMMHUECKOT0 aHAJIN3a;

— OLICHKOM BO3MOXHOCTEN METO/A aHAJIN3a;

— OCHOBHBIMH CIIOCO0aMH METPOJIOTHYECKON 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XMMHMYECKOI0 aHaJIn3a.

3. Kparkoe conepxxanue 1uCUMNIHHBI:

Beenenue. O61mas xapakTepucTUKa HHCTPYMEHTAIBHBIX METO0B aHainu3a. OCHOBHbBIE

HMCTOYHUKU IOTPEIIHOCTEH pe3ysIbTaTOB aHalu3a U CcrocoObl ux oueHku. Knaccuduxanus
MHCTPYMEHTAJIbHBIX METOAOB aHanu3a. Kiaccupukanus npo0: ToueyHas, TIeHepalbHasl,
MIPOMEXyTOUHasi, JlabopaTropHasi, KOHTposibHas. [IpoGooTdop m mpobdomoaroroBka MeTomb
n3MenpdyeHus. CriennaabHble METObI PA3JIOKCHMUSL.
Moayabs 1. DieKTpoXMMUYECKHE METO/Abl aHanu3a, Kiaccuukanus. lloTeHimomerpus u
KOHIYKTOMETpUsA.  MOHOCENeKTUBHbIE  JJEKTPOABI.  DJIEKTPOXUMUYECKHE  I1apaMeTphl
aHanm3upyemort cucreMbl. Kpuble TuTpoBanus. DakTopsl, BIHAIOIIME HA BUJ KpPUBBIX
TUTpOBaHUA. [IpMHIMNMANBHBIE CXEMBI YCTaHOBOK JUISI IPOBENEHUS 3JIEKTPOXMMHUYECKUX
n3Mmepenuil. OOmias XapakTepUCTHKa JJIEKTPOXMMUYECKUX METOJOB aHajlu3a M uX
kinaccuukanus.  u3MepeHuil.  XapakTepucTHKa  KOHIYKTOMETPHUYECKOr0  METOoJa.
DNeKTPONPOBOAHOCTE PACTBOPOB 3eKTponuToB. MonHas cuna pactBopoB. IloaBuxHOCTB
HOHOB.

doromeTpuiecKre METO/bl aHajiu3a. BpIOOp AMMHBI BOJHBI HpU (OTOMETPUUYECKUX

u3Mepenusix. [loctpoenne kanubpoBoyHoro rpaduka. OnpeneneHre KOHIEHTPALUH.
Mopnyas 2. UccrnenoBanusi MaTepranoB METOAMH ONTUYECKON U 3JIEKTPOHHOM MUKPOCKOIIHH.
Bo3MokHOCTH OnTHYECKOT0 aHalu3a. Buibl MUKpoOIIpenapaTtoB U ciocoObl UX MPUTOTOBJIECHUS.
N3yuenne wmarTepuaJioB B IUIOCKO-TIOJISPU30BAHHOM  IApPAJUIEIBHOM, CXOIALIEMCS U
oTpakeHHOM cBeTe. O00pya0BaHUE I MUKPOCKOIIMYECKHX HCCIIeI0OBaHUH.

OJIEMEHTHBIN aHaN3. DJIEKTPOHHO-30HJIOBBI PEHTTCHOCHEKTPAIBHBI MUKPOAHAJIN3.
Teoperuueckue OCHOBBI  MeTOAA.  YCTPOMCTBO  MuUKpoaHanu3aropa. HccienosaHue
MOBEPXHOCTH, (ha30BOTO M BJIEMEHTHOro cocraBa. OcCOOEHHOCTH MOJATOTOBKH 00pa3LoB.
TpeboBanust kK TaqoHaM. DMUCCUOHHBIM MHKpPOCIIEKTPAIbHBINA aHAU3 C Ja3epHBIM O0TOOpOM
npoObl. KauecTBEHHBIN M KOJMMYECTBEHHBIM SMUCCHOHHBIN aHaMM3. YCTPOMCTBO JIa3€PHOTO
MHUKpoaHaiu3aTopa. Moaudukanum MeToa.

Metonel pentreHorpaduu. PenTreHoazoBblii M PEHTICHOCTPYKTYpPHBIM aHaIu3.
B3auMoneiicTBie PEHTTEHOBCKOTO H3JIyueHHMsl C BelIeCTBOM. YpaBHeHHe Bynbda-bparra.
[IpyHIMIBI U BO3MOXKHOCTH MOPOIIKOBOTO METO/a, pacueT audpakrorpamm. OmnpeneneHue
CHUHI'OHUH, TApaMETPOB pelIeTKU. BrusHue pa3MepoB 4acTUIl HA PEHTI€HOBCKYIO TU(PAKIIHIO
B HUX. MeTo/Ibl KOMITBIOTEPHOTO pacueTa AudpakTorpamm.

Tepmuueckue MeTonsl aHanmu3a. TepMuueckuil M auddepeHIHaTIbHO-TEPMUUECKUI
METOABl aHajau3a. TepMorpaBUMETpUUecKui W auddepeHInanbHO-TePMOTPaBUMETPUUCCKII



MeToabl aHanmza. O6opynoBanue aius tepmorpaduu. TpeboBanus k sTanoHaM. Buj KpuBBIX

ATA u TT'A. ®akropsl, Biustomue Ha BUl kpuBbix JJTA u TT'A.

Moayas 3. JlaGopatopHbie paboThl. [IpoBeaeHHE SICKTPOXHUMHUYECKUX, (POTOMETPUUCCKUX
u3Mepenuit. Onucanne Mopdonorun odpasna no Mukpodororpaduu. Onrcanue pe3yIbTaToB

PD®A, POnA, ATA.
4. O0beM yueOHOM JUCUUIIJIMHBI

Bunst yueOHoIi paboThI

B 3auerHbIX

B aKajeM.

eAMHUIIAX yacax

O0mas TPyA0eMKOCTh JUCHUILIMHBI 110 y4eOHOMY IJIaHy | 3 108
AY/JAUTOPHBIE 3aHATHSL: 1,33 48

Jlexuun (Jlek) 0,44 16
JlabopaTtopHbie padoTs (J1ab) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
CaMoCTOsITeIbHOE H3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI 1,67 60

Bunx konTpoJss 3ager c

) OLICHKOM

Bunst yueOHOI paboThI

B 3auerHBIX

B actponom.

€IMHULIAX qgacax
OO0mas TPyA0eMKOCTh TUCIUILIMHBI 0 Y4eOHOMY MuIany | 3 81
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexumn (Jlek) 0,44 12
Jlaboparopusie paboTs (J1ab) 0,89 24
CamocrositeabHasi padora (CP): 1,67 45
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 1,67 45
Bua xonTpoJs 3auer c
) OLIEHK O

AHHOTAIUA

K Y4€eOHO# MporpamMMbl ¥ CUHIITIHHbBI
«JK0JIOTHS B TEXHOJIOTHHN Heopranuieckux BemecTs» (b1.B.07)

1. Heasb AuCHUNIMHBI — CPOPMUPOBATH Y OO0YUYAIOIIETOCS MPEICTABICHUE O COBPEMEHHBIX

JKOJIOTMUECKUX TMpobieMax, o (PU3UKO-XMMHUYECKUX Tpolleccax, TMPOTEKAOIMINX B
PA3JIMIHBIX KOMIIOHCHTAX OKPY)KaIOIHGﬁ Cpe€Abl U O CTCIICHU aHTPOIIOT'CHHOT'O BOSH@ﬁCTBHﬂ
Ha 3TH IPOIECCHI; BHIPA0OTATh Y CTYAEHTOB HABBIKM CHCTEMHOTO MOAXO0Ja K M3yYEHUIO U
PEIICHUTIO OKOJIOTUYCCKUX HpO6J’I€M, BO3HUKIIIUX B pE3YIbTATEC MMPOMBIIIJICHHO-
XO3SIICTBEHHON JIEATENIBHOCTH YeNOBEKa, Pa3BUTh MBIIIEHUE, MO3BOJIAIONIEE MPABUIHHO
ONCHUBATL JIOKAJBHBIC W OTAAJCHHBIC TMOCICACTBUA TNPUHUMACMBIX peHIeHI/Iﬁ JJIS
OKpY>KaloIleH Cpelibl U YEIOBEKa.
B pesyabrare usyyeHus
0akaJjiaBpUaTa J10JIKeH
Obaaoams crnenyromumu obienpodeccruonanbHbiMu (OITK) koMmeTeHusAME:
TFOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O COBPEMEHHOM (U3NYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEIIECTBA [JIsl TMOHHMAHUS
OKpyXarorero mupa u sieienuii npupost (OI1K-2);
TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHS O CTPOSHUH BEIECTBA, MPUPOJIE XUMUUYECKON CBSI3U B
PA3IMYHBIX KJIaCcCaX XHMHUUYCCKHX COGHHHGHI/IIZ JIs1 TIOHUMAaHUuA CBOICTB MaTr€pruajioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTeKaroIuX B okpyxkatomiem mupe (OI1K-3);
CIIOCOOHOCTBIO INPUHHUMATb KOHKPETHBIC TCXHHUYCCKUC PCIICHUA [IIPU pa3pa60TI<e
TEXHOJOTHYECKHUX MPOIECCOB, BHIOUPATh TEXHUUYECKHE CPEACTBA U TEXHOJIOTHH C y4ETOM
HKOJIOTHYECKUX MMocieacTBUi ux npumenenus (I1K-4).

AUCHMILVIMHBI  o0ydamomuiics 10 Mnporpamme

3name:



— OCHOBHBIE 3aKOHBI OOIIEH KOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHS U (YHKIIMOHUPOBAHUU OMOC]EPHI;

— COBPEMEHHbIE IKOJIOTUYECKUE MTPOOIEMBI;

— OCHOBBI PAallMOHAJILHOTO TPUPOJOIIOIb30BAHMS;

— OCHOBHBIE IPUHIIUIIBI 3AIIUTHI TPUPOIHON CPEAbl OT AHTPOMOTEHHBIX BO3JACHCTBUM;

— CTpOEHHE OCHOBHBIX reocep 3emin U OCHOBHbIE (DU3MKO-XUMHUYECKHE TMPOIIECCHI,
MPOTEKAIOIINUE B HUX;

— OCHOBHBIE TIOHATHUS U IPUHIUIBI KOHLIETIIIMY YCTOMYMBOTO Pa3BUTHS;

— OCHOBHBIE CBEACHHS O TJIO0ATBHOW MPOOIEeMAaTHKe, MPUPOIHBIX pecypcax, MIaHETapHBIX
IpaHMIAX, aHTPOIION€HHOM BO3ACHCTBUU Ha OKPYXKAIOILIYIO CPeAy, YIPABICHUN Ka4yeCTBOM
OKpY>Karollen Cpeibl;

— MPUHLMIBI 3eJICHON XUMUH;

Ymems:

— MPUMEHATh TIOJyYEHHbIE 3HAHUS JUISI OLIEHKUM COCTOSIHHMS OKpYXarolled cpeasl u
palMOHAIBHOTO MCTIOIB30BAHUS IPUPOIHBIX PECYPCOB;

— HCIIOJIb30BAaTh CETEBbIC KOMIIBIOTEPHBbIE TEXHOJOTUU W 0aszbl JaHHBIX MJI1 pPEHICHUS
KOHKPETHBIX 3KOJIOTHYECKUX MPOOIIeM;

Braoemo:

— MOHATHHHBIM armaparoM B 00JIACTH OOIIEH SKOJIOTHH, PAIlMOHATBHOTO HCIIOJIb30BAHHMS
MIPUPOJHBIX PECYPCOB U 3aLLUTHI OKPYKAIOLIEH CpEJIbl.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

BBenenue, OCHOBHbIE TOHATUS JUCIHUIIINHBL.

MecTo NHUCHUIUIMHBI B CHUCTEME OOIIEro W XHMHYECKOTO OO0pa3oBaHUsA. DKOJIOTHYECKOE

oOpa3oBaHue U 0Opa3zoBaHUE IJi1 YCTOMYMBOTO pa3Butusa. OOIIECTBO U OKpY’Karolas cpeaa.

[lonsiTHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. O6mue Bonpocs! skonorun. buocdepa. buoskonorus. buocdepa u ycroiftunBocTs.

1.1 OcHoBHbIe 3aKOHBI 3KoJioTuH. bruoskonorus. [lonarue o0 skocucremax. YCTOWYHMBOCTH

skocucteM buocdepa, ee IBOMOLMS U YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTb.

OcHoBHBIE cBefieHUs O TaHeTe 3emuisi. OCHOBHBIE TOHSATHUS SKOJOTUU. 3aKOHBI M TTPUHITUIIBI

skonoruu. [loToku HSHeprum u BemiecTBa B 3KocucTeMax. OCHOBHBIE OMOTCOXUMHUYECKHE

LUKJIBI (KpyroBopoThl BemiecTB). L{ukimyHoCTh mporeccoB B Ouocdepe 1 yCTOWYUBOCTb.

1.2 Hapononacenenue. UenoBeuecTBO Kak yacTh Ouocdepsl. Jemorpaduueckre mpoOiaeMbl

JluHaMyKa 4YelOBEUECKOM MOMYJSIUUA, POXKIAAEMOCTh, CMEPTHOCTb, BO3pacTHasi CTPYKTypa.

[IpoGnemMbl  cOoBpeMEHHOTO dTala pocTa YHCIEHHOCTH HaceneHusa. [eorpaduyeckoe

pacrpesiefieHne HaceneHus. PerynmupoBanue HapoIOHACETICHHS.

Mopayasb 2. Ctpoenue u coctaB reocthep 3emmau. OCHOBHbIE (DHU3HKO-XUMUYECKHE MPOIIECCHI,

MpOTEKarolre B reocdepax

2.1 Atmocdepa 3emiu

Ctpoenue armocdepsl, poiab (OTOXMMHUECKHX peakimuii B (GOPMHUPOBAHUMU COCTaBa

aTMocQepshl.

[TapuukoBsiii 3¢ dexr. [lapaukoBsie Ta3zel B arMmocdepe. KnummaTudyeckne MOCIEICTBHS

AQHTPOIIOT€HHOM JIeATETbHOCTH.

Pacnipenenenmne xoHmeHTpamuu o30Ha B atMmochepe. O30HOBBIN cioi. [IpupomgHbId UK

030Ha. COBpEeMEHHOE COCTOSIHME 030HOBOTO ciosi. [locnencTBus pa3pyiieHusi 030HOBOTO CIIOs

3emmn st yenoBeka u O6uocheprr B menoM. CtpatocdepHsblii 030H U TporochepHbIii 030H:

CXOACTBO W pa3iuuvsa. MeXIyHapoIHOe COTPYJHHUYECTBO B 00JacTH OrpaHUYCHHE

MIPOM3BOJICTBA U UCIIOJIH30BAHUS 030HOPA3PYIIAOIINX BEIIECTB. MOHpEaTbCKHI MPOTOKOIL.

KucnoTHble 10K U POIIeCChl OKUCTIEHUS TpuMeceil B Tporocdepe. POTOXUMHUECKUN CMOT.

2.2. 'mppocdepa 3emnn

Buner Bon Ha 3emie. [Ipecusie Bombl. ['maponornueckuii nuki. ['obanbHbIe SKOIOTHYECKHE

npoOneMbl Tuspocdepsl. [ TaBHBIE KATHOHBI M aHUOHBI IPUPOTHBIX BOJ. KHCIOTHO-OCHOBHOE

paBHOBecHE B MpUpPOAHbIX Bojax. lllemounocts nmpupoaHbix Boa. OCHOBHBIE PUYUHBI, STAIbI

U TIOCIEACTBUS 3aKUCIEHUS MPUPOJIHBIX BOAOEMOB. OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIE



MPOLIECChl B TPHUPOIHBIX Bomoemax. Crparudukamnus NOpUPOAHBIX BomoeMoB. IIporiecch
a¢Tpodukanu BogoeMoB. [IpruanHbI U TOCIIEICTBHUS.
2.3. JIutocdepa 3emnu
3emHas kopa. [louBa. Ctpoenue nouBeHHoro ciios. CoctaB mouB. OpraHuyecKue BeEIlIeCTBa B
nmouBe. Poiib JKMBBIX OPraHU3MOB B ()OPMHUPOBAHUU TIOYBEHHOTO CNOs. TspKeNble METallbl B
nouse. Jlerpananus nous. BoiHas u BeTpoBasi 3po3us MOUB.
Moayas 3. AHTPONOT€HHOE BO3JACHCTBME HAa OKPYXAIOIIYI0 Cpely U paluoHaIbHOE
MIPUPOAOIOIIBE30BaHNE
3.1. IIpupomubie pecypcbl. IloHsTHe 00 o0OTXO0maX MPOU3BOJACTBA U MOTPEOICHHUS.
ManootxoaHble U 6€30TXO/IHbIE TPOU3BOJICTBA.
3.2 TloHsiTHE O MIAHETAPHBIX T'PAaHUIAX. AHTPOIOTCHHBIE BO3MYIICHUS OMOTCOXUMHUYECKUX
LUKJIIOB a30Ta U ¢pocdopa. OCHOBHbIC TPUHIIUIIBI 3€JIEHON XUMUU.
Mopnyasb 4. YcToliunBoe pa3BuTue
[Tonsitre 06 ycroitunBoM pa3Butuu. VcTopusi cTaHOBIIEHUs MOHATHS. BKilag oTedecTBEHHBIX
yuenbix. Llenu ycroiuuBoro passutus OOH. MexayHapoaHOe COTPYIHMYECTBO B OOJACTH
ycToMuMBOro pa3BuTUsA. [IpOMBILIUIEHHAs SKOJOTHS M 3elieHas XMMHS KaKk HWHCTPYMEHT
o0ecrnieueHrs yCTOMYMBOTO Pa3BUTHS. JKOJIOTHIECKAsT dTHKA.

4. O0beM y4eOHOI TUCHUIIIMHBI

o B 3aueTHBIX B akagem.

Bun paboueii paboTs

SIMHULIAX gacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
Konrakrhasi padora (KP): 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepar / camocTosiTenbHast mpakTHdeckas pabora 1 36
CaMoCTOsITENbHOE N3YUYEHHE TUCIUTUINHBI 1,1 40
KonTakTHas camocrositenbHas paboTa -
Buja kouTpos: 3auer - 3a4yer
Br paGoucii pa6oTs: B 3agernbIX B actp.

SIMHATIAX gacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
Kounrakrnas pa6ora (KP): 0,9 24
Jlexumu (Jlek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Pedepar / camocTosiTenbHast mpakTHyeckast pabora 1 27
CaMoCTOsITENbHOE U3YUEHHE TUCIUTINHBI 1,1 30
KonTaktHas camocrositensHas paboTa -
Bupa koHTpOJISi: 3a4eT - 3a4er

AHHOTALUA

K Y4e0HOii MporpaMMbl THCIHUTIITHHBI
«KypcoBoii mpoeKkT mo nmpoueccaM 4 anmnaparam
xuMHu4eckoii Texnosornm»( 51.B.08)

1. Heap OMCUMIUIMHBI — PACHIUPUTH, CUCTEMATHU3UPOBATh W HCIOJIb30BaTh HAa TMPAKTHKE
3HAHUNA OCHOB THUIPABINYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB XUMUYECKOU
TEXHOJIOTHH, TTO3BOJISONINX BBITYCKHUKAM OCYIIECTBIISITh HAYIHO- HCCIIEIOBATEIBCKYIO U
MPAKTUYECKYIO PabOTy Ha MPEANPUATHSX.

2. B pe3yabTare u3yuyeHHs JMCHHUIIMHBI 00yYAKOIIUICA MO MporpaMMe dakajiaBpuara
JAOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTerusamu:



—  CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKUE pEIICHUs TpU pa3padoTKe
TEXHOJIOTUYECKHUX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJIOTUU C YYETOM
9KOJIOTHYECKHUX MociencTBuil ux npumenenus (IK-4);

— CIHOCOOHOCTBIO  BBISBIIATH M YCTPAHATh  OTKJIOHEHHS OT  PEXKHUMOB  pabOTHI
TEXHOJIOTHYECKOT0 000PY/I0BaHHUS U MTAPaMETPOB TexHoJornueckoro nporecca (IMTK-11).

—  CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOJAUTH (PU3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOANTH 00pabOTKY UX PE3yNIbTATOB U OLICHUBATH MOTPEIIHOCTH, BBIIBUTATH THIIOTE3bI
U YyCTaHaBJIMBaThb TIPAHUILIBI HMX TMPUMEHEHUS, MPUMEHSATh METOAbl MaTeMaTHYEeCKOTro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETUUECKOr0 U AKCIIepUMeHTanbHoro uccienoBanus (I1K-
16);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHWE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCAUHEHUU U
MaTepUajoB Ha UX OCHOBE JUIS pelleHus 3aaad npodeccuoHanbHoi nestenbHocTH (ITK-
18);

- TOTOBHOCTHIO U3y4aTh HAyYHO-TEXHUYECKYIO HH(OPMAIINIO, OTEUECTBEHHBIN U 3apyOexHbIN
ombIT 10 Tematuke uccaenoBanus (ITK-20).

3nameo:
—  METOJbI pacueTa TeIyio- U MacCOOOMEHHBIX anmnapaToB;
—  OCHOBHBIE IPUHIIUITEI OPTaHU3AINH TPOIIECCOB XMMUYECKON TEXHOJIOTHH;
—  THUIOBBIE MPOIECCHl XUMUYECKOM TEXHOJIOTHUH, COOTBETCTBYIOIIME aNlapaThl  METObI HX
pacuera;
—  METOJbI COCTABIICHUS TEXHOJIOTMUYECKUX CXEM C HAHECEHUEM BCEX almaparoB.
Ymemn:
—  COCTaBJISITh MaT€pUANIbHBIE U TEIJIOBbIE OaTaHCHI AJISl CUCTEM ra3-KHUIKOCTh;
—  paccuUMTHIBaTh MapaMeTPhl TEIUIO- U MaCCOOOMEHHOTO 000PYI0BaHUS i HACOCOB;
—  TmoadupaTth CTaHIAPTHOE 00OPYIO0BaHHE, UCIOIB3YEMOE B XUMHUYECKON TPOMBIIIUIEHHOCTH.
Braoemy:
— METOJIOJIOTHEH pacueTa OCHOBHBIX IapaMeTpPOB T'MIPOMEXaHHYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;
—  OCHOBaMU MPaBHIBHOTO MOAOOpPA TEIIO M MAaCCOOOMEHHOTO 000PYAOBAHNUS;
— METOJaMH COCTaBIICHHS TEXHOJOTMYECKHX CXeM U TpaQHuuecKkoro u300pakeHus
OCHOBHOT'O 000PY/I0BaHMUS.
3. Kparkoe cogepxxanue 1ucCUHNIHHBI
BBenenne. Omnucanwe  NPUHIUNHAIBHON  CXeMbl  PEKTH(PUKAIMOHHOW  YCTaHOBKH
HETpepbIBHOTO JeicTBUs. CpaBHEHHE M 00JacTH NMPUMEHEHHs HACAJOYHBIX M TapeiabuaThIX
kosioHH. [TocTpoeHre paBHOBECHOM JTMHNUN Ha OCHOBE MOJTyYEHHBIX HHANBUAYAJIbHBIX 3a/1aHUM.
Moayas 1. Pacuem pekmughukayuoHHOU KOJIOHHBL.
Pacuer nacamouyHoit u Tapenb4aToil peKTU(UKAIMOHHOW KOJIOHH HEMPEPHIBHOTO NEHCTBUS.
MarepuanbHbiii 0anaHc KOJIOHHBI. Pacuer MuUHHMManbHOTO W pabodero (¢aerMoBOro YHUCIA.
[Toctpoenne paboumx nuHMA. Pacuer ckopocTu mapoB u auaMeTpa KoJoHHBL OmnpeneneHue
BBICOTHI ammapara. Pacder rHapaBIMYecKOro CONMPOTHBIICHHS KOJIOHHBI. CpaBHEHHE JTaHHBIX
pacuera HacaJOYHOW M Tapenp4yaroil KojoHH. ComocTaBiieHHE JaHHbBIX, MOJIYYEHHBIX II0
porpaMMaM KOMITBIOTEPHBIX ¥ PyYHBIX pacyeToB. BEIOOp KOJTOHHBI.
Monyasb 2. Pacuem u 6b160p menioooMeHHUKOS.
Pacuer wu BBIOOp TEMIOOOMEHHWKOB (WCHApUTENs, KOHAEHCATOpa, MOJOTPeBaTels,
XOJOAMIBHUKOB TUCTHIUIATA U KYOOBOTO ocTaTka) 1o obmiei cxeme. ConocraBieHue JaHHbIX,
MOJTYYSHHBIX TI0 MPOTrpaMMaM KOMIBIOTEPHBIX U PYyYHBIX pacdeToB. [ MIpaBIUYecKuii pacuer.
Br100op onTuMansHOro BapuaHTa TEMI00OMEHHUKA.
Moayas 3. ['uopoounamuuecxkue pacuemeol.
PacueTr ruapaBiIMuecKoro COnpoTUBICHUS TPYOONpOBOAOB. PacueT onTUMalbHBIX AUAMETPOB
TpybomnpoBooB. PacueT u noapdop HAcCOCOB.
Monyas 4. I paguueckoe oghopmnenue.
TexHonornueckass cxema. PekTudukanuoHHass KOJOHHAa  OMNpEAENEHHOro TUHa C
n300pakeHreM JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCUUTAaHHBIX B MOyJe 1.



4.

O0beM yueOHOM TMCUMILUINHBI:

o B 3aueTHBIX B akanewm.
Bupl yue6HO# paboThI
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) -
[TpaxkTrueckux 3ansatuit 3ansatus (113) 0,44 16
CamocrosrensHas pabota (CP): 1,56 56
. - 3aver ¢
Bua koHTpoOJIsA: 3a4eT ¢ OlleHKOH .
OLIeHKOii
. B B :
Bunsl yueOHoii paboThI SAICTHDIX acTpoH
eIMHUIIAX qacax
O01ast TPY10€eMKOCTh TMCHUILIHHBI M0 Y4eOHOMY IJIAHY 2,0 54
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexumu (Jlek) -
[IpakTnueckux 3anaruii 3ansatus (113) 0,44 12
CamocTtostensHas padota (CP): 1,56 42
N - 3aver ¢
Bua koHTpoOJIsA: 3a4eT ¢ OlleHKOH .
OIIeHKO¥i

1.

2.

AHHOTAIIUA

K y4e0HOil mporpaMmme JMCHUIIHHBI
«HauveprareibHasi reOMeTPHS B TEXHOJIOTHH Heopranudeckux BemecTs» (51.B.09)
Heap AMCHMIVIMHBI — TPUOOpPETEHUE CTYACHTAMHU 3HAHUH B O0JACTHM HaYepTaTEIbHOM
T€OMETPHH, OCBOCHHE OCHOBHBIX IOJOXECHHH pPa3pabOTKH TMPOCKIMOHHBIX YepTeKeH,
NPUMEHSEMBIX B HMHXCHEPHOW IPAaKTUKE, Pa3BUTHE IMPOCTPAHCTBEHHBIX IPEICTABICHUM,
HE0OXOIMMBIX B KOHCTPYKTOPCKOM padore.
B pe3yabTare u3ydyeHusi JMCUHUILNIMHBI 00ydaroumiicss Mo mporpamme 0akajaBpHaTa
JOJIHKeH:

Obnaoams crnenyromumu npodeccuonansabiMu (I1K) komnereHnusaMu:

CIIOCOOHOCTBIO K CAMOOPraHu3aiuu u camooodpasosanuio (OK-7);

BJIQJICHHEM OCHOBHBIMH METOJAaMH, CHoco0aMH M CpEeACTBAaMH TIONYYCHHUs, XpaHCHUS,
nepepaboTku MHQPOpPMALMU, HaBbIKAMHU pPabOTBl C KOMIBIOTEPOM Kak CpPEICTBOM
ynpasnenus uadpopmanueii (OITK-5);

CMOCOOHOCTh MPUHUMATh yYacTHE B pa3palOTKe CPEICTB TEXHOJOTHYECKOTO OCHAIICHHS
MAaIMHOCTPOUTEIbHBIX TTpou3BoaAcTB (ITK-9);

3name:

OCHOBHBIC 3aKOHBI T'€OMCTPUYCCKOTIO q)OpMI/IpOBaHI/Iﬂ, IMOCTPOCHUA W  B3aMMHOI'O
nepeceyeHus: MoJIeNei MIOCKOCTH U MPOCTPAaHCTBA, HEOOXOMMbIE JJIs BHITTOTHEHUS YTCHUS
YepTeKel KOHCTPYKUMH, pEelIEeHHWE NO3WLHUOHHBIX, METPUYECKUX 3a/ad, BBINOJIHEHUE
Pa3BEPTOK MOBEPXHOCTEM;

nmpeuMyInecTBa Tpadudeckoro cmocoda TmpeacTaBieHus WHGOpPMAIUU; TrpadudecKre
(hopMBI, TpaMMaTHUKY.

Ymems:

BOCIIPUHMMATh ONTHUMAJbHOE COOTHOIIEHHE YacTe M LEJIOro Ha OCHOBE IpaUuecKux
MO}ICJ’ICﬁ, IMPAKTUYCCKN PCATU3yCMbIX B BHIC qepTenceﬁ KOHKPCTHBIX MPOCTPAHCTBCHHBIX
OOBEKTOB;  MCIIONB30BaTh  4YEPTEX, TEXHUUECKHUH  PHUCYHOK s Trpaduveckoro
MMpEACTABICHUA TCXHUYCCKUX peIHeHI/IfI;

ucnonb3oBats craHaapTel ECKJl, KOHCTPYKTOPCKYIO JOKYMEHTAlMI0 (YepTEXHYIO U
TEKCTOBYIO) B IPOU3BO/ICTBEHHOI, TPOEKTHOM U UCCIIEI0BATEIbCKON padoTax.

Braoems.:

OCHOBHBIMH TIOHSTHSIMH, CBS3aHHBIMH C TpadUUeCKUM IIpeICTaBICHHEM HH(popMannu
rpadMUecKuMH CIIOCOOaMU pEIIeHUs] METPUUYECKHX 3a/1a4 IPOCTPAHCTBEHHBIX OOBEKTOB Ha




yepTekax, METOJAaMU MPOCHHUPOBAHUS M M300paKEHUS NPOCTPAHCTBEHHBIX (opM Ha
IUIOCKOCTH TMPOEKIINH.

3. Kparkoe cogepxanue 1uCUHNIHHBI:

IIpeamer HauepraTenbHOU reomerpuu. Buasl nmpoennpoBanus. KoMIuIeKCHBIM yepTex
TOYKM Ha 2 M 3 IUIOCKOCTH NpoeKuui. CBA3b CUCTEMBI IUIOCKOCTEM MPOEKIMM ¢ cucTeMO
IPSIMOYTOJIbHBIX KoopAuHaT. KoMiuiekcHbli uepTex npsiMoil. [IpsimMble U IIIOCKOCTH, YaCTHOTO
nosioxkeHus. OnpeneneHue HaTypalbHOM BEIMUYMHBI OTpe3Ka. B3auMonpuHa ie)KHOCTh TOUKU
u npsMod. [JaBHble JIMHUM IUIOCKOCTH. B3auMHOe pacnojoXeHue JBYX IHPSMBIX.
Onpenenenre BUAMMOCTH Ha KOMIUIEKCHOM 4epTeke. B3zauMHoe pacriosiokeHue NpsMou U
IUIOCKOCTH, JBYX IUIOCKOCTEH. IleprneHauKynsapHOCTh NPSAMOM M IJIOCKOCTH, JBYX HPSAMBIX,
IByX TutockocTeil. CrmocoObl mpeoOpa3zoBaHUsl KOMIUIEKCHOro deprexa. Crocod BparieHus
BOKpPYI  mpoenupyroummx npsmbelx. Crnoco0 BpamieHuss BOKPYI HpsIMOH  ypOBHS.
[TnockonapamiensHoe mnepemenieHrne. Crnocod 3aMeHbl TUIOCKOCTEH mpoekiuil. OCHOBHBIC
3aJjauy, peraeMble ciocoOOM 3aMeHbI IIIOCKOCTeH npoekuuii. KpuBble TUHUM U TOBEPXHOCTH.
OOpa3oBanue, 3amaHue W HW300pakeHHE MOBEpXHOCTEH. [lOBEpXHOCTH BpalleHUs: KOHYC,
cdepa, nunuuap, Top. [lepeceuenue MoBepXHOCTH C MIOCKOCThIO. IlepeceyeHne moBepXHOCTH
¢ JmHuen. Ilepeceuenme mnosepxHocTed. Meron cexkymmx mmiockocred. llepecedenne
noBepxHocTed. MeTroJl KOHLEHTpUdeckux cdep. Meron KoHueHTpuueckux cgep. Meroa
AKCIICHTPUUECKHUX chep. AKCOHOMETPUUECKUE TTPOCKITUH.

4. O0beM y4eOHOI TUCIUNIHHBI

Bunet yueGHoI paboTh B 3aueTHBIX B akagewm.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
AyaUTOpHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,7 24
JlaboparopHeie 3aHsaTus (J1ad) 0,2 8
CamocrosiTtesbnas padora (CP): 2,7 96
PacuerHo-Tpaduueckue paboThI 0,9 34
ITonroToBka K KOHTPOJBHBIM paboTam 0,6 20
Jlpyrue BUJbI CAMOCTOSITENILHOW PabOThI 1,2 42
Bupa xontpossi: 3auer ¢ OeHKOM - 3ader
€ OLICHKOM
Bunet yueGHoit paboTh B 3auetHBIX B actpon
eIMHUIaxX qacax
O01asi TPy10€eMKOCTb IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 108
AyauTOpHBbIE 3aHATHS: 1,3 36
Jlexuuu (JIek) 0,4 12
[Tpaktryeckue 3ansatus (I13) 0,7 18
JIaGoparopusie 3ausaTus (J1ab) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
PacuetHo-Tpaduueckue padboOThI 0,9 25,5
[TonroToBka K KOHTPOJIBHBIM paboTam 0,6 15




Jlpyrue BUabI CaMOCTOSITEIFHON paboThI 1,2 31,5

Bua koHTpoOJIsA: 3a4eT ¢ OlleHKOH - 3auer
C OLIEHKOM

AHHOTAIUSA
K Y4e0HOM nmporpamMMe JUCHMILIHHBI
«MarepuaJioBeJieHHe B TEXHOJIOrHH Heopranuveckux semects» (51.B.10)

1. e JOMCHUNIJIMHBI: TPHOOPETECHHUE CTYJACHTAMHU 3HAHUH, HEOOXOIUMBIX  JIJIS
CaMOCTOSITEITLHOTO PEIIEHHUs BOIPOCOB, CBSI3aHHBIX C BRIOOPOM MaTEpHaIOB 000PYAOBaHUS
MPEANPHUATHI TOHKOTO OPraHMYECKOTro CHHTE3a; MoJIydeHHue WHGOpMaluu O (PU3NYSCKOM
CYUTHOCTH SIBJICHHM, MPOUCXOSAIIMX B MaTepUaiax, HCIOJb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTHUSIX TOHKOTO OPraHWYECKOTrO CHHTE3a; YCTAHOBJIICHHE 3aBHCHMOCTH MEXKIY
COCTaBOM, CTPOGHHEM K CBONCTBAMH MAaTEPHANIOB, HCIOJb3YEMBbIX, B YacCTHOCTH, B
TEXHOJIOTUSX TOHKOT'O OPraHMYECKOTO CHHTE3a; U3YYCHHE TCOPUH W MPAKTHKH PA3THYHBIX
CIIOCOOOB  yNPOUYHEHUS MaTepUaOB, OOECIEYHMBAIOIIMX BBICOKYIO HAQJCKHOCTH U
JOJITOBEYHOCTh JICTANICH MAIIMH, WHCTPYMEHTAa M JPYTHX W3JEINN; O3HAKOMJICHHUE C
OCHOBHBIMH T'PYIIIAMU METAUTMYECKUX U HEMETAUTUYECKUX MAaTEPUAIOB, UCIIOJIb3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSX TOHKOTO OPTaHWYECKOTO CHHTE3a MX CBOWCTBAMHU U OOJIACTIMHU
IIPUMCHCHHS.

2. B pe3yabTare u3yueHusl AMCUHUILUIMHBI 00yYAUIUICA MO mMporpaMMe 0akajaBpuarTa
JOJIZKEH .

Obaaoams criienyromumu npodeccuonansabivu (I1K) komneTeHIusIMu:

— CIOCOOHOCTHIO NPHUHHMATh KOHKPETHBIE TEXHHYECKHE pEIICHUS IpPH pa3paboTKe
TEXHOJIOTHYECKHUX IPOIECCOB, BHIOMpPATh TEXHHYECKHUE CPEACTBA M TEXHOJOTHH C
Y4ETOM IKOJOTMYECKUX mocieacTBui ux npumenenus (I1K-4);

— CIIOCOOHOCTHIO TPOBOJUTH AHAIU3 CHIPbS, MAaTEPUAJIOB M TOTOBOW IPOIYKIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHamu3a (ITK-10);

— TOTOBHOCTBHIO TIPOBOJIUTH CTAHIAPTHBIC U CEPTU(DHUKAIIMOHHBIC HCITBITAHUS MAaTEPHAJIOB,
u3Jeaui 1 TexHomornueckux mpoieccos (ITK-17);

— - TOTOBHOCTBLIO HMCIIOJIb30BATh 3HAHHE CBOMCTB XUMHYECKHMX 3JIEMEHTOB, COCIUHEHUI H
MaTepuajoB Ha X OCHOBE JUIS pelieHus 3aaa4 npodeccruonanbHon aestensHoctu (ITK-
18);
3uamo:

— KJIaccu(UKaIWio, CTPYKTYPY, COCTaB M CBOMCTBAa MAaTEPHAJIOB, HWCIOJIb3yEeMBIX, B
YaCTHOCTH, B TEXHOJOTHIX TOHKOTO OPTaHMYECKOr0 CHHTE3a;

— MapKHPOBKY MAaTepUaOB, HCIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSX TOHKOTO
OpPTaHMYECKOTO CHHTE3a 110 POCCHICKUM CTaHapTaM;

— OCHOBHBIC KOHCTPYKIIMOHHBIE W (YHKIIMOHAJIbHBIC MaTepUANIBI, IMPUMCHICMBIE B
000pyI0BaHUHU TIPEANPUITHI TOHKOTO OPTaHUYECKOTO CHHTE3A.

Ymemn:

— paIMoHAaNIBHO MOA0OpaTh KOHCTPYKIIMOHHBIN MaTepHal Al XUMUKO-TEXHOJIOTHYEeCKOTO
mporiecca (peakTopa, anmapara, MalliHbl) ¢ YIeTOM METOOB 3alUThI OT BO3MOYKHOTO
BO3JICHCTBUS TEXHOJIOTUYECKOU CPEIBI.

Bnaoemw:

— METO/JaMU ONPEJENICHNs CBONCTB MAaTepUaAOB, HCIOIB3YEMBIX, B YaCTHOCTH, B
TEXHOJIOTHSIX TOHKOTO OPraHUYeCKOro CHHTE3a,

— JIaHHBIMH JUIsl TIPUHSATUS KOHKPETHBIX TEXHUYECKHX pEIIeHUuN Tmpu pa3padoTke
TEXHOJIOTHYECKHUX IPOIECCOB TOHKOTO OPTaHWYECKOrO0 CHHTE3a C TOYKH 3PCHHS
TEXHUKO-IKOHOMHUYECKOH 3(PPEKTUBHOCTH IKOIOTHUECKOI 0€30MacHOCTH.

3. Kpatkoe cogep:kaHue TuCHUTLINHBI
MarepuanoBeneHue Kak Hayka: €N, 3aJa4d U 3HAUY€HUE IUCIHIUIMHBL. 3HAuYCHUE

MaTepHUaJOB B PA3BUTUU XHMHKO-TEXHOJOTHUECKHX TIPOIECCOB M OOCCIICUECHUU UX

0C30IMacHOCTH.

OU3NKO-XUMHUYECKUE OCHOBBI MATECPHUATIOBEICHUS




OcHOBHBIE NOHATHSI O CTPOEHUH, CTPYKTYpPE M CBOMCTBaX MaTepuajoB. MeToabl M3ydeHUs
CTPYKTYpPBI U CBOKCTB MAaTEPHAJIOB.

OcHOBBI TEOpUHM CIUIABOB. J(MarpaMMbl COCTOSIHUS CILIAaBOB. TE€PMMHBI U OINPEAEICHUS.
JlmarpaMMbl — «COCTaB-CBOMCTBO». a30BbI COCTAaB CIUIaBOB. 3aBUCUMOCTb MEXIY
CBOMCTBaMH CILJIABOB U TUIIOM Juarpammbl coctostaus. [Ipasuno H.C. Kypnakosa.

Meramueckre MaTeprarsl.

Keneso um cmmaBel Ha €ro ocHoBe. JluarpaMmbl COCTOSHUSL JKEN€30-LEMEHTHT.
Kommonentsl, Ga3pl U CTPYKTYpHBIE COCTABIISIOLIUE CTAJICH U OEJIBIX YYyTYHOB.

YraeponucTsie U JISTUPOBAaHHBIC CTAJH, MapKUpoBKa. UyryHsl cepele, Oenbie, KOBKUE,
BBICOKOIIPOYHbBIE, X CBOICTBA, 00JaCTh MPUMEHEHHS, MAPKUPOBKA.

Tepmuueckas oopaboTka. Teopus U MpakTHKa TEPMHUYECKOM U XUMHKO-TEPMHUYECKOM
00pabOTKH METAJIOB U CILIaBOB.

[[BeTHBIE MeTa/IBl M CIUIaBBl HAa WX OCHOBE, CBOICTBA, OOJIACTH TNPUMEHEHUSI.
[TopomkoBble MeTaNIMYeCKUe MaTepuaibl. Marepuaibl € OCOOBIMH  DIEKTPHUYECKHUMHU
CBOMCTBAaMH.

OcHOBBI KOppO3UH METAIIOB. [IpUHIMIIBI U METO/IBI 3aIUTHI OT KOPPO3HH.

Koppo3us MeTanioB B yCIOBUSAX TEXHOJOTUYECKUX CPENl XUMUUECKUX IPOU3BOJICTB.
[IpuHUMOBl W METOABl 3alIUTBl OT KOppo3uu. KOppO3HMOHHOCTONKHE METAIUIMYECKUE U
HEMeTaJJIN4YeCKHe Mareprayibl. MeTo/ibl 3alMThl MAlllMH U annapaTtoB NPEeIIPUSITUA TOHKOTO
OpPraHUYECKOI0 CUHTE3a OT KOPPO3HH.

Martepuanbsl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeAMHEHUH. CTpoeHHE U CBOMCTBA
MoNMMEpPOB. TepMOpeaKTUBHbIE M TEpMOIUIACTHYHbIE NoJuMepbl. CTpO€HHE U CBOWCTBA
miactMacc.  OCHOBHBIE  PA3HOBUIHOCTU  IPOMBIIIJIEHHBIX IOJUMEPOB U  IIACTMAcC.
["a3oHanoIHEeHHbBIE T1ACTMACCHI.

Oco0OeHHOCTH CTpPOCHHUsS, CBOMCTBA pPE3WHOBBIX MaTepHAOB. Pe3WHBI 00mIero
Ha3HAYEHUS, CTICHUATbHbBIC PE3UHBI U 00JIACTH MX MPUMEHEHHUSI.

Jlakokpacounsie wmatepuanbl  (JIKM). OcnoBusie Bunbl JIKM. Kpacku, naku,
TPYHTOBKQ, IITATIEBKA.

CunukaTtHbie Matepuaisl. ['padurt. AcOect. CBoiicTBa U 001aCTH PUMEHEHHUS.

OO11ast XxapakTeprcTHKa KOMIIO3ULIMOHHBIX MaTtepuaioB. /lucnepcHo-ynpoueHHsie KM,
cinoucteie KM, Bonoknucteie KM. KoMmno3unuoHHbIE Marepuanbl Ha METAUIMYECKOM U
HemeTainueckoil ocHoBe. CAII (credyeHHBbIE aTIOMHHHUEBBIE IOPOIIKH). ApPMUPOBAaHHBIE
MOJINMEPHbIE MaTepUaIIbI.

DKOHOMUYECKH 000CHOBAHHBIN BEIOOp MaTepHasoB.

BbIOOp KOHCTPYKLMOHHBIX MaTepuanoB s O0OpYAOBAaHHUA MPEANPUATHNH  TOHKOTO
OpPraHMYECKOT0 CHHTE3a. DKOJIOTMUECKHE M DKOHOMHUYECKHE ACIEKThl MAaTEpUATIOBEINCHHUS U
3alUThl MAaTEPUATIOB OT KOPPO3HH.

4. O0beM y4yeOHOMH AUCHHUILINHBI:

B 3aueTHBIX B akanewm.

Bunpr paboueit paboTsl eIUHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 108
AyIMTOPHBIE 3aHSITHUS: 1,3 48
Jlexrn (Jlek) 0,9 32
[Tpaktueckue 3arstus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosiTenpHas paboTa 11 0,2
CaMOCTOATEIbHOE U3YYEHHE PA3AEIOB IUCLUIIIMHbI ’ 39,8
Bua kouTpoJs: 3auer 3a4yeT

B 3auernsix | B actp.
Bunpr paboueit paboTsl €IUHNLAaX qacax




O01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 3 81

AyIUTOPHBIE 3aHITHS: 1,3 36
Jlexmn (Jlek) 0,9 24
[Ipaktuueckue 3austus (I113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTakTHas camocTosTenpHas pabora 11 0,15
CaMOCTOsATEIbHOE U3YUYCHHE Pa3IeJIOB JUCIIUILUIMHBI ' 29,85
Buj koHTposs: 3auer 3a4erT

1.

2.

AHHOTAIUA
K y4eOHOil mporpamMme Q1 CHUILTHHbI
«MopaeaupoBaHHe XMMHUKO-TEXHOJOTHYECKUX MPOLECCOB B TEXHOJIOTHH

Heopranunveckux pemrecrs» (b1.B.11)
Leab AUCHMIVIMHBI — TIOJydeHHE OOYYaIOIUMCS 3HAHHW B OOJACTH KOMITBIOTEPHOTO
MOJICJIMPOBAHUST XUMHMKO-TEXHOJOITMUECKUX IPOLECCOB € HMPUMEHEHHEM COBPEMEHHBIX
CUCTEM KOMIIbIOTEpHOW MaTtematuku, B dyactHocth MATLAB u VBA, a Takxke
IpUOOpEeTeHNE UM NMPAKTUUECKUX HABBIKOB pa3pabOTKH JJaHHBIX KOMIIBIOTEPHBIX MOJEIel ¢
OJTHOBPEMEHHBIM PEUICHHEM 33/1a4 CTPYKTYPHOU U MapaMeTpUdecKOi HIeHTH(PHUKALINN.
B pe3yabrare M3yyeHusi AMCUMILNIMHBI 00y4alOIMIICA MO NMporpamMmMe OakajaBpuara
HOJIKeH:

Obnaoams crnenyromumu obuienpodeccuonanbubiMu (OIIK) u mpodeccuonansupivu (I1K)

KOMIICTEHIIHSIMH

BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOaMHU M CpEJCTBAMH IOJY4YCHUS, XpaHCHUS,
nepepadoTKu MHPOPMALIMHU, HABBIKAMUA Pa0OThI KOMITBIOTEPOM KaK CPEICTBOM YIPABIICHHS
undopmarmeit (OITK-5);

TOTOBHOCTBIO MIPUMEHSTh aHAJUTHYECKHE W YHCICHHBIE METOMBI PEIICHHS MOCTAaBICHHBIX
3ajJ]ay, UCHOJIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHHU, TPOBOJIUTH 00PaOOTKY
uHbOpMAIMM W HCIOJB30BAaHMEM MPHKIAIAHBIX IMPOTPAMMHBIX  CpPEICTB  chepbl
npoeCCHOHATILHON JeSITeIbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUU U
0a3bl TaHHBIX B CBOEH MPO(ECCHOHATBHON NEATETHHOCTH, AKETHl MPUKIAIHBIX MTPOTpaMM
A7 pacu€ra TeXHOJIOTHYECKUX MapameTpoB obopynoBanus (I1K-2);

CIIOCOOHOCTBIO HAJIA)KMBATh, HACTPAMBATh M OCYIIECTBIATH IMPOBEPKY OOOPYHOBAaHHS H
nporpammusbix cpeacts (ITK-6);

3nams:

METOABl IMOCTPOEHHUS] AMIUPHUECKUX (BEPOSATHOCTHO-CTATUCTHUYECKUX) U  (PHU3HKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIENEeH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

METOAbl MJEHTHU(UKALUU MaTeMaTUYeCKMX OIMUCAHUN TEXHOJIOIMYECKHX IpPOLIECCOB Ha
OCHOBE JKCIIEPUMEHTAJIBHBIX JIaHHBIX; METOJAbl ONTUMHU3ALMN XMUMHKO-TEXHOJOTHYECKHUX
MIPOIIECCOB C MPUMEHEHUEM SMITUPUUYECKUX H/UITH (PU3UKO-XMMUYECKUX MOJIEIEH.

Ymems:

NPUMEHATh HW3BECTHBIE METOJbl BBIYMCIMTEIBHOW MATEMaTUKM M MaTEMaTHYECKOU
CTATUCTUKH JJIS PEIICHHUs] KOHKPETHBIX 3a/1au pacyeTa, MOJACIUPOBAHUS, UACHTU(DUKAIIIN U
ONTUMM3ALMM TIPU  HCCIECIOBAHUU, MPOCKTUPOBAHUM U  YIPABICHUHM IPOLECCAMU
XMMHYECKOM TEXHOJOIMH, a TaKKe€ YMETh HCHOJb30BaTh B CBOEM MPAKTUYECKOU
JEATEIIbHOCTH ISl JOCTHKEHUS ATUX LIEJIEH U3BECTHBIEC MAKEThI IPUKIIAAHBIX IPOrPAMM.

Braoems:

METOJAaMU MaTeMaTU4YeCKOH CTaTUCTHKHM JUIsi OOpabOTKM pEe3yslbTaTOB aKTUBHBIX U
MACCUBHBIX OJKCIIEPUMEHTOB, a TaKXe METOJlaMU BBIYUCIUTEIbHOW MAaTeMaTHUKU s
pa3paboTKU U pealn3aluy Ha KOMITBIOTEPax ajJroOpuTMOB MOJEIMPOBAHUS, HIEHTH(PUKALIUN
Y ONTHMHU3ALUHA XUMHKO-TEXHOJIOTHUYECKHUX IPOLECCOB;

3. Kparkoe cogepxxanue 1uCUMIIUHBI:




3.1. OcHnosHbie NpUHYUNBL KOMNBLIOMEPHO2O MOOENUPOBAHUS XUMUKO-MEXHON0UUECKUX
npoyeccoe (XTII). MaTematudyeckue >MIIMPUUYECKHE, MaTeMaTHYecKue (PU3MKO-XMMUYECKHE
MOJCIM M KOMIIBIOTEPHOE MOJEIMpPOBaHME. JI€TEpPMUHHUPOBAHHBIE U  BEPOATHOCTHBIE
MaTeMaTUYeCKue MoJeld. [IpuMeHeHue MEeTOJOJIOTMH CHCTEMHOrO aHalu3a I PElICHHUs
3a1a4 MojenupoBaHus. [IpuMeHeHHe NPUHLIMIA «UYEPHOIO SIIKKa» IMPU MaTeMaTUYECKOM
MOJIETIUPOBAaHUU. ABTOMaTU3UPOBAHHBIE CUCTEMBI IIPUKIIATHOM MH(POPMATUKH.
Hepapxuueckas CTpYKTypa XHUMHUYECKMX IIPOU3BOJCTB M HMX MAaTEeMaTHYECKUX MOJEIEH.
IIpuMeHEeHNEe KOMIIBIOTEPHBIX MOJENEH XUMUYECKUX MPOLIECCOB [UIsl aHAJIN3a, ONITUMU3ALAN U

CHUHTE3a XHWMUKO-TEXHOJIOTMYECKUX cucTeM. (OCHOBHBIE MpPUEMBbl MaTeMaTH4YECKOI'O

MOJICJIMPOBAHUS: IMIIUPHUECKUI, CTPYKTYpPHBIN ((DU3NKO-XUMHUECKUN) U KOMOMHUPOBAHHBIN

(Teoperuyeckuii). IlocTtpoeHne crartuueckux M JAUHAMHYECKUX Mojenei. Pemenue mpsiMbix

3amad. [IpoekTHBIE M TMOBEPOUYHBIN (OIEHOYHBIA) pacyeT MpoleccoB. PemeHne oOpaTHBIX

3amau. [lapamerpuyeckass W CTPYKTypHass HWACHTU(QUKAIMS MaTEeMaTHYECKUX MOJICNICH.

YcTaHOBIIEHHE aIEKBaTHOCTU MaTeMaTHYeCKUX Mozeneil. CTparerus npoBeNcHHs PacYETHBIX

HCCIEA0BAHUHN ¥ KOMIIBIOTEPHOTIO MOJEIIMPOBAHUS PEAIBHBIX IIPOLIECCOB.

3.2. [locmpoenue smnupureckux mooenetl.

dbopMynHpOBKa 3aJa4M  anMpOKCUMAIlMM JAHHBIX JJIS  ONHCAHHUS OSKCIEPUMEHTAIBHBIX

3aBUCHUMOCTEM U TIOJy4EHHs SMIMPUYECKHMX MOJENEH MpoleccoB. Bunabl Kpurepues

annpokcuMannu.  Kpurepuiih  Meroma  HauMMeEHbIIMX — KBajapaToB. Pemenue  3agaum
anIpOKCHMAallMy Il HEJIMHEHHBIX M JIMHEHHBIX IO IapaMmerpam Mojened. MarpudHas

(dbopMyIHpOBKa 3a/1a4H aNMpPOKCUMAIMHA. AHATUTHYECKUH M aJTOPUTMHUYECKUN TIOJIXOMIBI JUIS

pelleHns 3aJa4M allpOKCUMAlMK Ul JUHEHHBIX U JIMHEAPU30BAHHBIX MOJEIEH METOA0M

HauMEHBIINX KBaJPATOB,;

® 33aKOH HOpPMAJbHOIO pacHpefesieHus JUIsl BEKTOPHBIX CIIy4allHBIX BEJIWYMHBI U
ONpEIEICHUE UX YHCIOBBIX XAPAKTEPUCTHK. MareMaThdecKoe OKHMJIAHHME U JIHUCIIEPCUs
JUIsL BEKTOPHBIX CIIy4alHBIX BEIWYUH. J[MCIEPCHOHHBIA W KOPPEILMOHHBIA aHAIIN3.
[lonaTna pucnepcuu BOCHPOU3BOAMMOCTH M aJE€KBAaTHOCTH, a TaKXKe OCTaTOYHOHN
mucnepcuu. OmnpeneneHre BbIOOPOUYHBIX KO3(PPUIIMEHTOB Koppensauuu U ko3 duurenTa
MHOKE€CTBEHHOM Koppemsiuu. CTaTUCTUUECKUM MOAXOJ K ONPEIENICHUI0 OIIMOOK |
IIOTPEIHOCTEN B SKCIIEPUMEHTAJIbHBIX TOYKaX U3MEPEHUM;

®  PErpecCHOHHBIN U KOPPEIALMOHHBIN aHAIU3 JUIs TOCTPOCHMS YMIUPUUYECKUX MOJEIEH Ha
OCHOBE JIaHHBIX IMACCUBHOTO JSKcnepuMeHTa. [loHATHA (GYHKUMU OTKIMKAa U (aKTOPOB.
OCHOBHBIE [JIONMYIIEHHUsSI PETPECCHOHHOTO U KOPPEISLMOHHOrO aHanu3a. Kpurepuu
IIPOBEPKU OJHOPOJHOCTU Jucrnepcuil. BpiOop Buaa ypaBHEHMH perpeccuu, a Takxke
omnpezaeneHue ko3 OUINEHTOB PErpeccuy U UX 3HAYMMOCTU C UCIOJIb30BAaHUEM KPUTEPUSI
Creronenta. Ilponenypa uHCKItOUE€HUS HE3HAYUMBIX KOA(Q(UIMEHTOB pErpeccu.
Onpenenenre aeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN € MOMOILbIO0 Kputepus duriepa;

® OCHOBHBIE MOJIOKEHUSI TEOPUHU IUIAHUPOBaHMS dKcnepuMeHTOB (I): momHbI (pakTopHBIH
skcnepumeHT (IIPI) n obpaboTka ero pe3ynbraTtoB. ONTHMaNbHBIE CBOWCTBA MAaTpPHUIIBI
IUTAHUPOBAHMS U CBOWCTBO OpTOroHanbHOCTU. Ompenenenue Kod3((UIMEHTOB MOJAETCH,
UX 3HAYMMOCTM M TIpOBEpKa aJEKBaTHOCTH YypaBHEHHMs perpeccun. (CBOHCTBO
poTaTabenbHOCTH MOJHOTO (PaKTOPHOTO 3KCIIEPUMEHTA;

e OCHOBHBIE IIOJIO)KEHHs TEOpUHU IUIaHMpoBaHUs 3kcnepuMeHToB (II): opToronanpHbIM
HEHTpaJIbHBIA  KOoMIO3UIMOHHBIN Tutan (OLIKII) »skcnepumeHTOB M 00paboTKa €ero
pe3yabTatoB. O0ecriedyeHre OpTOTOHAIBHOCTH MAaTPUIIbl IJIAHUPOBAHUS M OIpeesieHUe
BEJIMYMHBI 3Be37HOrO Iievya. OnpeneneHue Ko3GGUIMEHTOB MOAETH, UX 3HAYUMOCTH U
OLIEHKa aJIcKBaTHOCTU YpaBHEHMs perpeccuu. PacueTHoe BBIUMCIIEHNE KOOPAMHAT TOYKHU
ONTUMYMa (IKCTpEMyMa);

e ONTHUMH3ALMs OSKCHEPUMEHTAIBHBIX MCCIEIOBAHUM C IIpUMEHEHHeM Meroaa bokca-
Bunbscona. OCHOBHBIE NOAXOJBl K ONTUMHU3ALUU SKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUM.
DKCMEPUMEHTAIbHO-CTATUCTUYECKUI MeTo. CTparerusi ABUKEHHUS K ONTUMYMY II€JIEBOM
¢bynkuun (PyHKUIMU OTKIMKA) IPaAMEHTHBIM MeTonoM. KpuTepuu HOCTHKEHHUS «TOYTH



CTaI_[I/IOHapHOf/'I 06HaCTI/I» U MCTOAbI YTOUHCHHA IIOJIOKCHUA ONTHUMAJILHOM TOYKH B
(hakTOpHOM TIPOCTPAHCTBE.

3.3. Illocmpoenue guzuxo-xumuyeckux mooeneli:

3Tanbl MaTeMaTHYecKoro MojenupoBaHus. @OOopMylupoBKa TUIOTE3, I[OCTPOEHUE
MaTeMaTHYECKOT0 OMNHCAaHUs, pa3paboTKa MOAETHPYIOIEr0 ajlropuTMa, IpoBepKa
aJIeKBAaTHOCTU MOJEIM M MJCHTU(UKALUSA HX [apaMeTpoB, pacyeTHbIE MCCIEIOBAHUSA
(BBIUMCTUTEIBHBIN SKCIIEPUMEHT);

COCTaBJIEHHE CHUCTEM YPaBHEHHMI MaTeMaTH4YEeCKOIro OINMCaHMs IPOLECCOB M pa3paboTka
(BBIOOP) aNrOpuTMOB MX pelieHus. bIoYyHbI NPUHLMI IOCTPOEHMsI CTPYKTYPHBIX
MaTemMaTuueckux mojeneid. O000IeHHOe OnrcaHue IBIKEHUS MOTOKOB (Da3 B ammaparax
C TIOMOLIBI0 T'MIPOAMHAMUYECKUX MOJENeH, YYHUTBIBAIOIIUX COCPEAOTOUYEHHbIE W
pacnpe/ielieHHble HCTOUHUKH BEILLECTBA U SHEPruu (TerioThl). JIokaabHble MHTEHCUBHOCTHU
HCTOYHHUKOB BELIECTBA U TEIUIOTHI B MOTOKaX, COOTBETCTBYIOILME PA3JIMYHBIM (UIUKO-
XUMHUYECKUX IpoueccaM. OCHOBHbIE THIIBI YpPaBHEHUN MaTEeMaTHYECKOIO OIMCAHUS
XMUMHUKO-TEXHOJIOIMYECKUX MPOIECCOB — KOHEUHbIE, OOBIKHOBEHHBIE TU((epeHInaIbHbIe
u nuddepeHnnanbHbIe YPaBHEHUS B YaCTHBIX TPOU3BOIHBIX;

MaTeMaTHYeCKOe  MOJICIMPOBAHUE  CTAllMOHApHBIX U  JAMHAMUYECKUX  PEKUMOB
TMJIPABIMYECKUX  IPOLECCOB B  TPYOONPOBOAHBIX  CHCTEMaX, IJ00adbHBIE U
JIEKOMIIO3ULIMOHHBIE METO/IbI PELIEHHS] CUCTEM HEJIMHEMHBIX YPAaBHEHUM, a TAKXKe SIBHbIE U
HESIBHbIE METO/Ibl UHUCIIEHHOI'O PEIIEHUS] CUCTEM OOBIKHOBEHHBIX IU(QepeHIHaTIbHbIX
ypaBHeHu. CocTaBlieHHE ypaBHEHUI MaTeMaTH4YeCcKoro onucanus npouecca. [locrpoenune
MH(GOPMALIMOHHBIX MaTpPUIl MaTeMaTUYECKUX MoJesell A BbiOOopa OOLIero aaropurma
pelIeHns — MOJEJIUPYIOLIEro aNropurMa. Peanuzanus alropuTMoB pelIeHHs] HETMHEWHBIX
U OOBIKHOBEHHBIX TU(depeHIHaIbHbIX ypaBHeHUH. OnucaHue CTalMOHAPHBIX PEKUMOB
XTIl ¢ npuMEeHEHHEM CUCTEM JIMHEHWHBIX M HEJIMHEWHBIX ypaBHeHMH. MTepanuvoHHbIE
anroputMel pemieHus. Ilpumenenne MeTonoB mpocTeix utepauuii 1 Herorona-Padcona
Uid  nosydeHus — pemeHus.  IIpobimema  cxoaMMOCTM  mpolecca  peleHHs.
JIECKOMIIO3MIIMOHHBIA ~ METOJ PELICHMS CIIOXKHBIX CHCTEM KOHEYHBIX ypaBHEHHM.
[Toctpoenne wuHOpPMALIMOHHONW MaTpullbl s BbIOOpPa ONTHUMAJIbHOTO aAJrOpUTMa
pemenust 3agaud. IloHsATHe >kecTKOCTH cucTeM Au(pdepeHInanbHbIX YpaBHEHUH |
KpUTEPUU KECTKOCTU. SIBHbIE (OBICTphIE) M HESBHBbIC (MEIJICHHbIE) METOAbl PELICHUS.
MeTtoasl mepBoro (Meroa Jiiepa), BToporo (MoauduIMpoOBaHHBIE METOABI Diinepa) u
yerBeproro mnopsnaka (meron Pynre-Kyrra). OneHka TOYHOCTH METOAOB — OIIMOOK
ycedeHus. [lepexoHple oMOKH U OMIMOKY OKPYTJIEHUS MPU YHUCIEHHOM UHTETPUPOBAHUU
muddepeHInanbHbIX ypaBHeHUH. CriocoObl o0ecrieueHusl CXOAMMOCTH PEIEHUs 3a1a4u.
[IpuMeHeHHe HESBHBIX METOJOB JJIS PEIICHMs >KeCTKUX CcHcTeM IuddepeHIaaIbHbIX
ypaBHeHUH. OrnpeneneHus I1ara WHTETPUPOBAHUS WUTEPALlMOHHBIM METOAOM. MeTo0B
Kpanka-Hukonbscona (MeTos Tpanenuii);

MaTeMaTHYeCKOe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEXHMMOB IPOILIECCOB TEIUIONEpEaur B
IUIACTUHYATBIX W 3MEEBHUKOBBIX  TEIUIOOOMEHHHKaX. MaremaTH4eckoe ONHCaHue
MPOIIECCOB C MPUMEHEHHEM MOJieNieil MIealbHOr0 CMEIICHUs U BbITeCHeHHs. Bbibop u
rpaduyeckoe npecTaBIeHUE arOPUTMOB pelieHus. [IpuMeHenne cTanIapTHBIX METOOB
BBIYHCIIUTEIBHON MaTEMaTUKHU JUIsl pELICHNUS 3a/1a4;

MaTeMaTHYeCKOe MOJIETUPOBAHUE CTAIIMOHAPHBIX PEKUMOB MPOIECCOB TEIUIONEpeiad B
MPSIMOTOYHBIX U MPOTHUBOTOYHBIX TPYOUaThIX TEIJIOOOMEHHHUKOB, pelieHre 3anaun Komm
U KpaeBOH 3aJauu NpU HMHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX IU(epeHIINaTbHBIX
YpaBHEHHUH. MaremaTtuyeckoe OMNKMCAHHE TIPOIECCOB C MPUMEHEHHEM Mojienel
ujeanbHOro BbITecHEHMs. Pemenue 3amaun Komm um kpaeBoil 3amaum. IlpencraBnenue
QITOPUTMOB BBIYMCICHUI B BUJE HH(OPMALMOHHOW MAaTpPUIBl CUCTEMBI YpaBHEHHM
MaTeMaTHYeCKOro ONMMCaHus U OJOK-cxeM pacueToB. Maremarnyeckoe onucanue XTII ¢
MIPUMEHEHUEM CHCTEM OOBIKHOBEHHBIX Ju(depeHInanbHbIX YypaBHeHHH. Omnucanue
O0OBEKTOB C pacHpelefieHHBIMH B TPOCTpaHCTBe mapamerpamu. DopmynupoBka
HayaJIbHBIX U KPAEBBIX YCIOBUM 3a1a4 pemieHusl. YUCIeHHbIH allrOpuT™ 1-ro mopsaka st
pemenus 3anaun Komm. MeTon «(IpuCcTpenKku» JUisl pellieHns KpaeBoil 3a1auu;



MaTeMaTUYeCKOE MOJEIUPOBAHUE CTALlMOHAPHBIX PEXKMMOB IIPOLIECCOB B PEAKTOpax C
MEIIAIKOM. Onucanue MUKPOKMHETUYECKUX  3aKOHOMEPHOCTEHN IIPOTEKaHUs
MIPOU3BOJILHBIX CJIOXKHBIX XMMUYECKHUX PEaKIUil B )KUAKOHN (a3e sl MHOTOKOMITOHEHTHBIX
cucteM. OrnpezesieHHe KIIOUYEBBIX KOMIIOHEHTOB CJOKHBIX XHMHMUYECKHX PpEaKUUNd C
NPUMEHEHHEM METOAOB JMHEHHOW anreOpbl - pPaHrOB MAaTpHUI] CTEXHMOMETPHYECKUX
Ko3(G(ULIMEHTOB peakuu. MareMaTuyeckoe OIMCAaHUE PEeaKTOPHOro Ipolecca ¢
pyOamkoil Ui TPOU3BOJIBHOW CXEMBbl NPOTEKAHUS XHMHUYECKOH peakmuu.  Bwidop
QITOPUTMOB pEIlIeHUsl 33Jaud C MPUMEHEHHEeM HWH(GOPMAIUMOHHON MATPHUIbl CHCTEMBbI
YpPaBHEHUM MAaTEMaTU4YeCKOI0 OIMCAaHUs M IPEACTABICHUSA QIrOpUTMa pELIEHUs ¢
MTOMOMUIBIO OJIOK-CXEMBI pacuera Impolecca;

MaTeMaTU4eCKOe MOJEIUPOBAHUE HECTALMOHAPHBIX PEXKUMOB IPOLECCOB B PEAKTOpax ¢
MEIIAJIKOM. MareMarndeckass NOCTAaHOBKA 3aJayd Uil pPEaKkUUUu C IPOU3BOJIBHOU
crexuoMmerpuueckon cxemoil. dopmynupoBka 3agaun Komm — 3agaun ¢ HadaJbHBIMU
ycIoBUAMHU. PazHOCTHOE MpEACTaBICHHE CUCTEMbl OOBIKHOBEHHBIX IU((epeHIInaTIbHbIX
ypaBHeHuil. [loctpoenne nHGpOpPMAIIMOHHOW MATPUIIBI A7l BHIOOpA alrOpUTMa PEUICHHUS.
I'paduueckoe npeacTaBiIeHHE ATOPUTMA PEIIEHUS B BUJIE OJIOK-CXEMBI pacyera;
MaTEeMaTHYeCKOe MOJICIIMPOBAHHE CTAlMOHAPHBIX PEKUMOB B TPYyOUATBIX PEAKTOPax C
MNPSIMOTOYHBIM U MPOTUBOTOYHBIM JIBJKEHHEM TEIUIOHOCUTENe. MaremaTuueckas
MOCTAHOBKA 3aJa4yd JUIl PEAKUMM C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOW.
®opmynupoBka 3anaun Komu — 3a1aun ¢ HaYaJIbHBIMU YCJIOBUSIMA M KPaeBOM 3aJauud —
3a/ladyd C KpaeBbIMM YCIOBHUSAMHU. Pa3HOCTHOE mpeacTaBieHUE CUCTEM OOBIKHOBEHHBIX
muddeperHnnanbHeix ypaBHeHHH. [locTpoenne mHGOpPMALMOHHBIX MAaTpHIl IS BBIOOpa
aIrOpuTMOB pemeHus. I'paduyeckoe npencTaBieHue alropuTMOB PEIICHUS B BUAE OJIOK-
CXEMBI pacyuera;

MaTeMaTHYeCKOe MOJIEIIMPOBAHUE HECTAMOHAPHBIX PEXHMOB IPOILECCOB B TPYyOUATHIX
peakropax ¥ YHMCICHHBIC QITOPUTMBl  JUCKPETU3ALMM I  PELIEHUs CHUCTEM
muddepeHIMaTbHBIX  ypaBHEHUH C YaCTHBIMH TMPOM3BOAHBIMH. MareMaThudeckas
MOCTAHOBKA 3aJa4dl [JIl PEaKIMU C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
dopMyIHpoOBKa HaudaldbHBIX U TpaHUYHBIX ycioBuil. JuddepeHnmanbupie ypaBHEHUS B
YaCTHBIX NMPOU3BOJIHBIX - JUIMIITUYECKOTO0, MapaboINyecKoro 1 runepooInyecKoro TUIIOB.
ANTOpUTMBI pElIeHUs ypaBHEHHH mapaboauyeckoro Tuma. MaremaTHueckass MOJEINb
XUMHUYECKOTO TMPEBpALlEHUss B H30TEPMUYECKHX YCIOBHMAX Ul HECTAlMOHAPHOIO
mporecca B TpyOdaThIX ammapaTax € Y4eTOM MPOJOJBHOTO IEpEeMEIIMBaHUS U ¢
MPUMEHEHUEM  OJHOINapaMeTpudeckod  aud@Py3uoHHOM Momenu Juis  ONHCaHUs
TMJIPOAMHAMHUYECKOM 00CTAaHOBKM B PEAKIIMOHHOM MOTOKE. AJTOPUTMBI pEIIEHUs B BUJE
CUCTEM HEJIMHEHHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX JAu(PepeHInanbHbIX
YPaBHEHUH NIEPBOTO U BTOPOI'O MOPSAKOB;

MaTe€MaTHYECKOE MOJEINPOBAHUE CTAL[MOHAPHBIX PEXKHMMOB IPOLECCOB HENPEPBIBHON
MHOTOKOMIIOHEHTHOW peKTu(uKanuu u abcopOuuu. MaremaTuueckoe onyvcaHue mpouecca
MHOTOKOMIIOHEHTHOM peKTHU(HKAIMY B TapeabuaToi KoJIoHHE. MoaenupoBaHue (ha3oBoro
PaBHOBECHS M MPOLECCA MACCOIIEPENAYN HA TAPEIKaX B MHONOKOMIIOHEHTHBIX CHUCTEMAaX.
VYdyer TemiaoBbIX OadaHCOB Ha Tapelkax MpH MOJAEIMPOBAHWMU  Ipoliecca B
PEeKTH(UKAIIMOHHON KOJIOHHE. J[eKOMMO3UIIMOHHBIM ~ aJITOPUTM pacdeTra Iporiecca
pekTH(UKaIMM B KOJIOHHOM ammapare. MaremaTHyeckoe ONHCAaHuEe Ipolecca
MHOTOKOMIIOHEHTHOM a0CcopOIMu B HacaJ04HOW KoJIoHHE. MojenupoBaHue IMporiecca
MHOTOKOMIIOHEHTHOW Maccolepejaud B CEKLUUAX HacaJo4HOH KOJOHHBI. AJITOpUTM
pelleHrs KpaeBoil 3ajauu A MOJENMpOBaHMS Mpoliecca abcopOuuM B HacaJ04HON
KOJIOHHE.

. OcHogbl onmumuzayuu XUMuKO-mexHojl0cu4eCKux npoyeccos.

pelieHne  3ajad  ONTHUMM3AIMM C  TEPMOAMHAMHUYECKHMH, TEXHOJIOTMUECKHUMHU,
SKOHOMMUYECKUMH, TEXHUKO-DKOHOMHUYECKMMHM W JKOJOTMYECKUMHU  KPHUTEPUSIMHU
ontuMaibHocTu. OnTuManbHble pecypcocOeperatomue XTII. Bribop kpurepues
ONTUMANBHOCTH (1edeBbIX (QyHKIMI). DOpMyJIHPOBKA MHOTOKPUTEPUAILHOW 3aladyu



ontumuzari. OCOOEHHOCTH pEHICHUs ONTHUMHU3AaUMOHHBIX 3amady XTIl mpu Hamuumum
HECKOJIbKUX KPUTEPHEB ONTUMAIbHOCTH, OBPOXHOM XapakTepe IeNeBoil (YHKIUU U
HaJIMYUU OTpaHUYeHui 1-ro u 2-ro pona;
®  QIrOpUTMBI OJHOMEPHOM K MHOTOMEPHOM ONTUMHU3ALMH. MeToabl CKaHUPOBAHUA,
JOKJIM3alMK SKCTPEMYMA, 30JI0TOro ceueHus u uncen duboHauu B ciiydae 0JIHOMEPHON
ONTUMHU3ALMU. MeToibl MHOTOMEPHOH ONTUMH3ALMM HYJIEBOrO, MEPBOIO U BTOPOTO
nopsaakoB. CHUMIUIEKCHbIE, Cly4YallHble M TPAAUEHTHBIE METOJAbl MHOTOMEPHOI
ontuMu3anuu. Metoy mrpadubx GyHKINH.
3.5. 3axnouenue:
IpuMeHeHne KoMIbroTepHbIX Moaene XTII npu npoekTupoBaHUM XMMUYECKUX IIPOU3BOJICTB
— B CAIIP. 3amaun cuctem aBromarusupoBaHHoOro mnpoektupoBanus (CAIIP) u crpykrypa
CHCTEM  KOMIIBIOTEPHOTO  NpPOEKTHpoBaHMA. MHDopManmuoHHOE ©  MaTeMaTHYeCcKoe
obecrieuenne CAIIP. ABTOMaTH3UPOBAaHHOE MPOEKTHPOBAHUE C TPUMEHEHUEM KOMITBIOTEPHBIX
moxaenent XTII;
npuMeHeHue KoMmmbroTepHblx Mmojenedt XTIl mpu  ynpaBiaeHMM  TEXHOJIOTMYECKUMH
npoueccamu — B ACVYTII. KomnsiorepHoe monenupoBanue XTIl B pexume peanbHOro
BpeMeHH. CHcTeMbl IPSIMOTro HU(PPOBOro (KOMIBIOTEPHOI0) YIPaBICHUS TEXHOJIOTUYECKIUMHU
nporeccamu.  OcoOeHHOCcTH — peanu3auud  KommbloTepHbix — mozenet  XTII B
aBTOMATHU3HPOBAHHBIX CHCTEMaxX yIpaBlieHUsl TexHonorudeckumu mpoueccamu (ACYTII).
4. O0beM y4eOHOI JUCHUNIMHBI:

KomuuectBo Bcero yacos B
3a4ETHBIX €JIUH. ceMecTpe
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 108
B ToMm uncne Ha 0OyueHue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexun 0,89 32
[IpakTueckue 3aHsATHS - -
JlaGopatopHble pabOoThI 0,44 16
CamocrosiTejibHasi paboTa 1,66 60
PacueTHo-rpaduueckue paboThl - -
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,67 60
Bua uTOroBoro KOHTpOJIs 3HaHUI: 3a4eT ¢ OLEHKOI - 3auer ¢
OIICHKOM
KomuuectBo Bcero
3a4ETHBIX €IIUH. ACTPOHOM.
4acoB B
ceMecTpe
O0mas TpyA0eMKOCTb JUCIUILTHHBI 3 81
AyIUTOPHBbIE 3aHITHSI: 1,33 36
Jlexnun 0,89 24
ITpakTHyeckue 3aHATHS - -
JlabopaTopHbIie paboTHI 0,44 12
CamocrosiTesbHasi padoTa 1,66 45
PacuetHo-rpaduueckne paboTs - -
Jlpyrue BUJbI CAMOCTOSITENIEHON PabOTHI 1,67 45
Buja utoroBoro KOHTpoJIsi 3HaAHMI: 3aUeT ¢ OLEHKOI - 3auer ¢
OIICHKOM

AHHOTAUUA
K Y4e0HOH nporpamMMe JUCHHUILIHHBI




«BBeeHHE B TEXHOJIOTHIO Heopranndeckux BemecTs» (b1.B.12)
1. Heab AHCHMIUIMHBI - COCTOUT B MPUOOPETECHHH OOYYAIOUUMKCS 3HAHMW M OCHOBHBIX
MOHATHA O  (PU3MKO-XMMHUYECKUX  TpOIeccax, MPOTEKAIIUX TpH  MPOBEACHUS
TEXHOJIOTUYECKHUX OIepanuil nepepadboTKu MHHEPAIbHOTO CBHIPhS, MOJIYYEHHs MPOJYKTOB U
(YHKITMOHATBHBIX MAaTEPUAIOB B TEXHOJIOTMHA HEOPTAHUUYECKUX BEIIIECTB.
2. B pe3yabTare uU3ydyeHHsl TUCUHMILUIMHBI 00y4alouUIUiics Mo mMporpamMMe GakajiaBpuara
JTOJIKEH:
Obnadams CleyOUUMA KOMITETCHIHSMU:
- CIIOCOOHOCTBIO MCIOJIB30BATh 3HAHMS O CTPOCHHUH BEIIECTBA, MPUPOJIE XUMUUYECKON CBS3U B
pasIMYHbBIX KJaccaX COeIUHEHUN /IS MOHMMaHus X Gu3uKo-xuMudeckux cBoicts (OITK-3);
- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHME CBOWCTB XHWMHUUYECKHX 3JIEMEHTOB, COCIUHEHUU U
MaTepUaJIOB Ha UX OCHOBE JIJIs peLIeHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);
- TOTOBHOCTBIO M3YYaTh HAYYHO-TEXHUUYECKYIO MH(OPMAIINIO, OTEYECTBCHHBIN U 3apy0OeKHbIN
OmBIT 110 TeMatuke ucciaenoBanus (ITK-20).
3namo:
- (pu3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH HEOPTAaHUYECKUX BEILIECTB;
- 00mye TPUHIUIBI OCYIICCTBICHUS XMMHUYECKUX IPOIECCOB TOTYYCHHUS HEOPTaHUYCCKHUX
(YHKIIMOHATIBHBIX MaTEPUAIIOB U MPOIYKTOB;
Ymems:
- aHAJM3UPOBATh B3aUMOCBS3b TEXHOJIOTMYECKUX MapaMeTpoB U 3PPEKTUBHOCTH IMpoliecca U
KadecTBa MPOIYKIUH;
- YOPaBIATh CKOPOCTHIO M MOJHOTOM MPOTEKAHUS TEXHOJIOTHUECKHUX MPOIIECCOB.
Braoemy:
- OCHOBHBIMH NpPHUHIIMIIAMU TEpepabOTKU MHUHEPAIBLHOTO ChIPbSI M TEXHOJIOTHYECKHX
MIPOIIECCOB MPOU3BOJICTBA HEOPTAHUUECKUX MPOAYKTOB U MaT€pPUAJIOB;
- OCHOBHBIMU CIIOCOOaMU yTpaBJICHUSI HHTEHCU(UKAIIUYA TEXHOJIOTHUECKUX MPOIIECCOB.

3. KpaTkoe coaep:kanue Q1uCHUNITHHBI

Monyne 1. OcHOBHBIE TpPyNIbl MPOU3BOJMMBIX HEOPTaHUYECKUX BEIIECTB U HX
kinaccudukanus. Bogopon, a3or u ero coeauHeHus, Gocop M ero coeauHEHUs, cepa M ee
coequHeHUs. MuHepanbHble ynoOpeHus. (DYHKIHMOHAIbHBIE HEOPTraHMYECKHe MaTepualbl:
KaTamu3aTopsl U aicopOeHThl. ChIphe B TEXHOJIOTUH HEOPTaHWYECKUX BEIIECTB U MATEPUAIIOB.

OCHOBHBIE THIIBI ITPOLIECCOB, MPUMEHSEMBIX B MPOU3BOICTBE HEOPTAaHMUECKUX BEIECTB
C WCIIOJNIB30BAaHUEM TETEPOTEHHBIX CHUCTEM Ta3-)KUJIKOCTh, Ta3-TBEPJOE, >KHJIKOCTh-TBEPJIOE,
KHUAKOCTb-KUIKOCTh, KUAKOCTb-Ta3. (OCOOEHHOCTH XHWMHUKO-TEXHOJOTMUYECKUX CHUCTEM
TEXHOJIOTHM HEOpraHuueckux BemiecTB. (OOorameHne XUMHUYECKOTO ChIpbs, (ioTaius.
OU3NKO-MEXaHUYECKUE CBOWCTBA COJIEH M METOMIbI X YIyUIICHHUS.

Mogyne 2. @U3NKO-XUMHUUYECKHE OCHOBBI IMPOIECCOB, HCIOIB3YEMBIX B TEXHOJOTHUH
HEOPraHMYECKUX  BEIIECTB, CIOCOOBI OCYIIECTBICHHS U PEryJIUPOBAaHUS CKOPOCTHU:
pacTBopeHHEe (HU3MYECKOE U XMMHYECKOE, KPUCTAUIM3AIMsl W3 PACTBOPOB; OSKCTPAKIIHUS,
WOHHBIN 00OMEH; KaTaJin3; aJacopOITusl.

4. O0beM y4eOHOM JUCHHUIJIMHBI

Bunsl yueOHol paboThI B 3auerHbIx B akazgem.
eIMHUIaxX qacax

OO01mas TPY10eMKOCTh THCHUTLTUHBI 3,0 108
10 y4eOHOMY ILIaHy

AyIUTOPHbIE 3aAHSITHS 1,33 48
Jlexmm (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I1p) 0,88 32
JlaboparopHsbie 3ausaTus (J1ad) 0 0
CamocrosiTesbHas padora (CP): 1,67 60

CamocTosiTeTbHOE U3YUYCHHE Pa3IesioB Kypca 1,67 60




Bua uToroBoro KOHTpoJIsi: 3a4eT ¢ OLeHKOMH - 3auer ¢
OIIEHKOH
Bupl yueOHO# paboTh B 3auetnbix | B actponom.
eIMHUIIAX qacax
OO0urast TPy10€eMKOCTb TMCUUILIAHBI 3,0 81
10 y4e0HOMY ILIAHY
AyIuTOPHBIE 3aHITHS: 1,33 36
Jlexiuu (JIek) 0,33 12
[Tpaktuueckue 3ausatus (I1p) 1,0 24
JlaGopaTtopHsbie 3ansaTus (J1ad) 0 0
CamocrosTeabHas padora (CP): 1,67 45
CamocTrosiTeTbHOE U3YUYEHHE pa3/iesioB Kypca 1,67 45
By uTOroBoro KOHTpoIsA: 3auer ¢ O EHKOM - 3aver ¢
OIEHK O

AHHOTaLUA
K Y4e0OHOM nmporpamMMe JUCHHUILIHHBI
«TexHOJIOTHsI HEOPraHUYECKNX BeleCTB. KaTajauTudyeckue npouecco» (51.B.13)
1.Ileap AMCUMIVIMHBI — TPHOOpeTeHHE OOYYaAIOMIMMUCS 3HAHWKW HAaydyHBIX OCHOB U
KOMIIETEHIMH, MOTy4YeHUE U 3aKpeIieHne Npo(hecCUOHATBHBIX YMEHUN U HABBIKOB B 00JIACTH
(U3NKO-XMMHYECKIX OCHOB M TEXHOJIOTMH MPOM3BOJICTBA PsAAa BAKHEHIINX HEOPTaHUYECKUX
IIPOAYKTOB, a TAaKXe IMPUHIMIIOB Pa3paObOTKU U YIPaBIEHHUS] TEXHOJIOTMSIMU HEOPraHUYECKUX
BELIECTB.
2. B pesyabrare um3ydeHus AUCHUILIMHBI 00y4YaOIIUiicsl MO0 MporpamMme 0akajaBpuara
HOJIKeH:
Ognadems cnenyrommumu npopeccruonanbHbiMu (1K) komnerenuusamu:
CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUYECKUH TPOLECC B COOTBETCTBHUHU C
pErIaMEHTOM M HCIOJIB30BaTh TEXHUYECKHE CpPEACTBA JJII M3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJIOTUYECKOTO MPoIiecca, CBOMCTB ChIpbst U npoaykiuu (ITK-1);
— CIIOCOOHOCTBbIO TNPHUHMMATh KOHKPETHbIE TEXHHYECKHE peLIeHHs MpH pa3padoTke
TEXHOJIOTUYECKHUX IPOLECCOB, BHIOMPAaTh TEXHUUYECKHUE CPEJCTBA U TEXHOJOTHMH C y4ETOM
IKOJIOTHYECKUX TocieacTBri ux npumeHenus (ITK-4);
CIIOCOOHOCTBIO MPOBOJAUTH AHAIMU3 CBIPbS, MaTepUaoB M TOTOBOM MPOIYKIIHUH,
OCYILIECTBIISITh OLICHKY pe3ynbraToB aHanu3a ([1K-10);
TOTOBHOCTBIO HCIOJb30BaTh 3HAHHME CBOWCTB XHMMUYECKUX DJIEMEHTOB, COEAMHEHUH H
MaTepHaIoB Ha UX OCHOBE /IS pellieHus 3a1a4 npodeccuonanproi nesrenbroctu (ITK-18);
— TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUUECKYIO HH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIH
ombIT 1o Tematuke uccnenonanus (I[1K-20).
3namo:
— Ha3Ha4YeHHE M 00J1acTH IPUMEHEHHUS MPOYKTOB OCHOBHOT'O HEOPTaHUYECKOTO CUHTE3a;
— TEOpPETHYECKHE OCHOBBI M MEXAaHHU3Mbl OCHOBHBIX HEOPraHMUYECKUX PEaKIHi U UX oOIiue
KMHETUYECKUE 3aKOHOMEPHOCTH;
— TEXHOJIOTUIO M OOIMe NPUHIUIBI OCYIIECTBICHHUS XUMHUYECKHX IPOIIECCOB OCHOBHOTO
HEOPraHUYECKOT0 CUHTE3a;
— pa3lnyHble CIOCOOBI pEeKyIepaluy W YTHIW3AlMKM Ta30BBbIX, KUJIKUX M TBEPABIX OTXOJOB
IIPOU3BOJICTBA HEOPTAHNYECKUX BEILIECTB;
Ymems:
— paboTaTh ¢ JUTEPATYpPHBIMU MCTOYHUKAMH IO BOIIPOCAM, CBSI3aHHBIM C HEOPTaHUYECKUMHU
polLeccamu;
— IPUMEHSATH NIOJYyYEHHBIE 3HAHUS I PEIIEHUS KOHKPETHBIX TEXHOJIOIMYECKUX 3a1aY;
— AHAJIM3MPOBATH B3aMMOCBS3b TEXHOJIOIMYECKMX MapaMeTpoB U 3(PPEKTUBHOCTH Ipoliecca,
Ka4yeCTBA U CBOMCTB MPOYKLIUH.



Braoems:
— METOJlaMH pacyeTa HEOOXOJUMBIX IapaMeTPOB Ha OCHOBE DJKCIEPUMEHTAIBHBIX U
JUTEpaTypPHBIX JAHHBIX;
— METOJaMH TEOPETUYECKOTO M SKCIHEPUMEHTAIBHOTO MCCIICIOBAHUS TEXHOJIOTHUYECKUX
MIPOIIECCOB MPOU3BO/ICTBA HEOPTAHUUECKHUX BEILIECTB U MATEPUAJIOB;
— METOJaMH KauyeCTBEHHOI0 M KOJHMYECTBEHHOIO aHaJlh3a COCTaBa, KadyecTBa M CBOWCTB
IPOIYKLINH;
— METOJaMHM  DJKCEpPreTHMYEeCKOro aHajn3a W  TEXHOPKOHOMHUYECKOW  ONTHUMH3AIUU
TEXHOJIOTHYECKHUX CXEM.
3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
- yrayOneHHOoe u3y4YeHHe (U3HKO-XUMHUYECKHMX OCHOB W TEXHOJOTHUH IPOW3BOJCTBA
BOKHEUIIINX HEOPTraHWYECKUX IPOJYKTOB: BOJOpPOIA, a30Ta, KUCIOPOaA, TUOKCHIIOB CEPhbl U
yriaepo/ia, peIKUX Ta30B, aMMHUaKa, kapOaMuaa, MUHEPAIbHBIX KHCIIOT U yI0OPSHH, CTUPTOB;
- pacCMOTPEHHE TEXHOJOTHUH TEPMHUYECKON MepepadOTKU CBhIPhs, HaXOSIIETOCS B Pa3IMIHOM
(a30BOM COCTOSHUHU C IIENBI0 TIOMYYCHHUS Ta30BOM (a3bl, COJACpIKANIe B MOJICKYJISPHOM
COCTOSTHUM OCHOBHBIE IPOAYKTHI HEOPTaHUYECKON TEXHOJIOTHH;
- (pU3UKO-XUMHUYECKHE OCHOBBI M TEXHOJOTHH IIPOIECCOB pa3JICICHUs Ta30BBIX CMecel
CJIO)KHOT'O COCTaBa COPOLIMOHHBIM, KOH/ICHCAIIMOHHBIM, MEMOPAaHHBIM U APYTUMHU METOAAMH C
MOJIYYCHUEM YHCTBIX WHIWBHIYyaTbHBIX T'a30B, JIMOO Ta30BBIX CMECEH 3aJaHHOTO COCTaBa —
CHUHTE3-Ta30B;
- HW3y4eHUE COOCTBEHHO IPOIIECCOB OCHOBHOTO HEOPTaHWYECKOTO CHHTE3a W Pa3IUYHBIX
croco00B peKymnepaluy U YTHIW3AlUKA Ta30BbIX, KUAKUX U TBEPIBIX OTXOJO0B MPOU3BOJCTBA
HEOPTraHUYECKHUX BEIIECTB.

4. O0beM y4eOHOH TUCHHUILINHBI:

Bunet yueGHoI paboTh 5 cemectp
B 3auer. en B axkan.

Jacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 7 252
10 y4eO0HOMY ILIAHY
KonTakTHas padora: 2,7 96
Jlexmm (Jlek) 1,35 48
[Mpaktuyeckue 3austus (I1p) 1,35 48
CamocrosiTeabHasi padora (CP): 3,3 120
CaMocTosTeIbHOE U3YUCHHE Pa3/IeiiOB Kypca 3,3 120
Buja koHTpoOJISi: IK3aMeH 1 Ox3ameH (36)

Bunsl yueOHoI paboThI 5 cemectp
B 3auer. en B actponom.

Jacax
O0mas TpPyA0EMKOCTb JMCIHIIIHHBI 7 189
M0 Y4eOHOMY IJIAHY
KonrakTHas padora: 2,7 73
Jlexmm (Jlek) 1,35 36,5
[Mpaktuyeckue 3anstus (I1p) 1,35 36,5
CamocrosiTesbHasi padora (CP): 3,3 89
CaMocTosTeIbHOS U3YUCHHE Pa3/IeIIOB Kypca 3,3 89
Buja koHTpoOJISi: IK3aMeH 1 Ox3ameH (27)

AHHOTAIUA



pado4eii MporpaMMbl AUCHUNJIMHBI
«JlomosiHMTE IbHBIE TJIABBI (PU3UKH B TEXHOJIOTUH HEOPrAaHNYECKHUX BelleCTB)
(b1.B. 14)

1. Heap AMCUMIUIMHBI — IPUOOPETEHHE CTYACHTaMH Oojiee TTyOOKHX (PU3UUECKUX 3HAHUH U
YMEHUE IPUMEHSATh UX B APYTHX €CTECTBEHHOHAYYHBIX AUCIUIUIMHAX.

2. B pe3yabTare M3yYeHHs IUCHMILIMHBI o0ydawummiica mo mporpamMme 0akajaBpuara
JAOJIKEH:

Obaaoams crienyromumu npodeccuonansabivu (I1K) koMneTeHIusIMu:

— CIIOCOOHOCTHIO IUIAHUPOBATH M MPOBOAUTH (U3UYECKUE SKCIEPUMEHTHI, IPOBOIUTH
00paboOTKy WX pe3yJabTaTOB W OLEHUBATh IOTPEIIHOCTH, BBIABUIaTh THIIOTE3Bl U
yCTaHaBIMBATh TpaHuIbl X npuMeneHus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PH3MUECKUX TEOPHUH JUIS pEIIeHH
BO3ZHUKAIOMUX (PU3NYECKHX 3a7a4, CAMOCTOSATEIBHOIO MpUoOpeTeHus GU3NUEeCKUX 3HAHUM,
IUIs. TIOHUMaHMSI IPUHLIUIIOB pabOThl MPUOOPOB M YCTPONUCTB, B TOM UHMCII€ BHIXOJSIIUX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namso

— (pusmyeckre OCHOBBI KBAHTOBOW CTATUCTUKH (MCXOHBIE «0a30BbIE» MOJIOKEHUS, OCHOBHBIE
KBaHTOBBIE CTATUCTUYECKHUE PaCPEICIICHNU);

— 3JIEMEHTbI 30HHOW TEOPHUH MPU TPAKTOBKE PA3IUYHBIX CBOMCTB METAJIOB, IUAJIEKTPUKOB U
MIOJIYTIPOBOIHUKOB;

— 0a3oBble (U3MUECKHUE TOHATHUS O KBAHTOBBIX TEOPUAX TEIJIOEMKOCTH (Ha TpUMeEpe
KPUCTAININYECKUX TEIN);

— aneMeHTbl ¢Gu3uku TBEPAOro Tena (MCXOAHbIE MOHATUA O KpucTaiorpadguu, TUmax
KPUCTAJIMYECKUX  CTPYKTYp; CBEIEHUS O SBICHUM M  KBAHTOBOW  TPaKTOBKE
CBEPXITPOBOAMMOCTH).

Ymemn:

— TPUMEHSTh UCXOJHBIC PU3NUECKUE (TEOPETUUECKUE) 3HAHUSI IPU PEIICHUH
po¢eCCHOHANIBHBIX 3a]1a4;

— TIPOBOJUTH OLIEHOYHBIE PACUYETHI M OCYIIECTBIATH (HA KAaYECTBEHHOM YPOBHE) aHaJM3,
Ha0JIt0/1aeMBIX SIBJICHUH.

Braoemy:

— HaBbIKaMHU 0OOCHOBAHUS CBOMX CYXJACHUI, YTO CIOCOOCTBYET NMPaBUIBLHOMY BBIOOPY
METOJIMKH ITPOBOAUMOIO CTYJEHTOM HCCIIEJOBAHMS.

Kparkoe cogep:kanue 1UCHUIINHBI:

1. D1eMeHThI KBAHTOBOM CTATHCTHKH

DneMeHThl KBaHTOBOHM cTaTHCTUKH. KBaHTOBas cucTemMa M3 OAMHAKOBBIX 4YacTul. [TpunHuumn

TOKJECTBEHHOCTH OJMHAKOBBIX 4YacTULl. CHMMETpPUYHBIE W HECUMMETPUYHBIE BOJIHOBBIC

(YHKIMH, ONUCHIBAIOIINE COCTOSIHUSI TOXAECTBEHHBIX MUKpOYacThll. Bo30HBI U (epMHOHBI.

[Ipunuun ITaynu. KBanTtoBble cratuctuueckue pacnpeneneHus boze-Oinmreilina u depmu-

Jupaka. Bbipo:KI€HHBIN 371€KTPOHHBIN I'a3 B KpUCTauIax (METaIbI).

2. MeTa/uibl, AM3JIEKTPUKH U NOJYNPOBOIHUKHU € TOYKH 3PEHUsI 30HHOM TeOpHH

OHepretudeckue 30HBL: craTucTuka Pepmu-/upaka, osHeprus Pepmu. OIEKTpOH B

MePUOINYECKOM ToJIe KpucTaya: 3¢ (pexkTuBHAsI Macca dJIEeKTpOHa.

3. D1eMeHTHI (PM3UKH TBEPAOIO Tena.

Ouznka TBEpAOro Tena (OTT): ompeneneHue, CBA3b C APYrUMU JUCHUTIIMHAMHU, OOBEKTHI

U3yueHMs, Kpyr pemaeMmbix 3agad. CBsa3b C Kpuctasuiorpaduei, KpucTtamiopusukod u

kpuctauioxumued. KoHneHcupoBanHoe cocTosiHue. [loaxon k omucaHuio TBEPABIX Tell.

Crpyktypa kpuctamioB. Cummerpus U (U3HYECKHE CBOWCTBA KPHUCTAIOB. THIIBI

KPUCTAINIMYECKUX CTPYKTyp (0o0mias xapakrtepucTtuka). [11oTHbIe ymakoBku: KyOudeckas H

rekcaroHanbHas (Ha KayecTBEHHOM ypoBHe). [IoHsATHE O CBEepXIpPOBOJUMOCTH (KBaHTOBBIE

MIpe/ICTaBICHHs] HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOH TUCHHUIIINHBI:



B 3aueTHBIX B
Buapr yae6HOM paboThI eqUHULAX akajiem. Hacax
OO0mas Tpy10eMKOCTh AUCHHUIJIMHBI 110 Y4eOHOMY IIaHy 30 108
AyIUTOpHbIE 3aHATHSI: 0,8 32
Jlexnuu (Jlek) 0,4 16
[pakTuueckue 3ansarus (I13) 0,4 16
CamocrosTenbnas padora (CP): 1,2 40
Bua KOHTpPOJsi:IK3aMeEH 10 Iczamen (36)
B 3aueTHbIX B acTpos.
Buner yae6HON pabOTHI eAVHNLIAX qacax
O01ast TPyA0eMKOCTh JMCUHMIIJIMHBI 10 Y4eOHOMY IJIAHY| 30 81
AyIUTOPHBIC 3aHATHS: 08 24
Jlexuuu (JIek) 04 12
[Tpaxtuueckue 3anstus (I113) 0.4 12
Camocrosteabnas padora (CP): 12 30
Bua koHTpoOJIA: 3K3aMeH 10 Ixzamen (27)

AHHOTAIIUA
padoueii mporpaMMbl JUCUUILJIMHBI

«J/IaGopaTopHbIe padOThI 110 PU3NIECKOH XUMHH HEOPTaHUYECKUX BELIECTB)

(B1.B. 15)

1. He.]'lb AUCHUIIJIMHBI — O3HAKOMUTb M PACKPLITH BO3MOXHOCTH OCHOBHBIX 0a30BEIX
IKCIICPUMCHTAJIbHBIX METOJA0B q)H3HqCCKOﬁ XUMHUH, HAYUUTH CTYACHTA BUIACTH obmactu

n

npeacibl MNPUMCHCHHUA JOTHUX MCTOAOB HUCCICAOBAHUA, 4YETKO IMOHUMATb HUX

MPUHIMIHUATBHBIE BO3MOXKHOCTH M OTPAaHUYEHHUs TMPH PEHICHUH KOHKPETHBIX
IKCIIEPUMEHTAIBHBIX 3a/1a4.
2. B pe3yabTrare u3yuYyeHHs JUCUMIUIMHBI oOydamoluiics 10 mporpaMmme
0akajaBpHUaTa q0JI’KeH:
Obnaoams cnenyromumu npodeccuonansubivu (I1K) komnereHnusaMu:

CIIOCOOHOCTBIO TPOBOJWMTH CTAHJAPTHBIE W CEePTU(DHUKAIMOHHBIC HCIIBITAHHS
MaTepHalioB, U3JCIuil U TexHoJornueckux nporeccos (I[MK-17);

TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUCCKHUX TEOPHUU JIJIS PEIICHHUS
BO3HUKAIOIMNX (PU3UYECKUX 3aja4, CAMOCTOATEIBLHOTO MPHOOpETEeHUsT (PU3NIECKUX
3HAHWU, JIJI1 TTIOHUMAaHUs IPUHIIAIIOB pa0OThl MPUOOPOB U YCTPOUCTB, B TOM YHCIIC
BBIXOJIAIINX 32 MPEJIENIbl KOMIIETEHTHOCTH KOHKpeTHoro Harpasienus ([TK-18);
TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKHUX TEOPUN JJISi PEIICHUS
BO3HUKAIOIMINUX (PU3UYECKUX 3aJ]]a4, CAMOCTOSTEIBLHOTO MPUOOPETeHUs (HU3HUECKUX
3HAHWM, AJI1 TOHUMAHUS TIPUHIIMIIOB Pa0OTH MPUOOPOB M YCTPOKMCTB, B TOM UHUCIIE
BBIXOIAIINX 3a MPE/IEITbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).
3nameo:

MIPUHIIMITEI PA0OTHI H CXEMBI UCIIOIB3YEMBIX H3MEPUTEIBHBIX YCTAHOBOK;
BO3MOXHOCTH METOJIOB CIEKTPOXUMHU JUIsI TPOBENCHUS KAueCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a XUMUYECKHX CHCTEM, ONPEICICHHUS TCPMOTMHAMUYCCKUX
CBOMCTB XUMHYECKHUX BEIIECTB;



— KOHAYKTOMETPUYECKMA M  TNOTEHIMOMETPHUYECKHMH  METOJBbl  HaXOXICHUS
TEPMOJANHAMHYECKUX XapaKTEPUCTHK JJIEKTPOIUTOB (axTHBHOCTEH u
KOX(Q(PHUIMEHTOB aKTUBHOCTH, KOHCTAHTBl JHUCCOLMAIMH, TEPMOJUHAMUYECKUX
XapaKTEPUCTHUK PEaKIIH);

— (PM3UKO-XMMHUYECKHUE METOAbl HCCIEeNOBaHMA M aHanu3a (Pa3oBbIX PABHOBECHH B
OJJTHO- ¥ MHOTOKOMIIOHEHTHBIX CHCTEMax, IIyTH IMOCTpOeHHs (Da30BBIX Iuarpamm
COCTOSIHUS;

— JKCHEPUMEHTAJbHbIE METOJbl U3YyYEHUSI KMHETHUKH XUMHUYECKUX pPEeaKIHi, cnocoObl
OIpeJIeJIeHUs] KOHCTaHT CKOPOCTEH U MOPsAKa XMMUYECKUX PEaKIHii.

— KaJOPUMETPUUYECKHE METOAbI ONPEAETICHUs TEIJIOEMKOCTH, TEIUIOBBIX I(PPEKTOB U
APYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BHEKTOB.

Ymems:

— MPHUMEHATh TEOPETHUYECKUE 3HAHUS M SKCIEPUMEHTAIbHBIE METOJbI HCCIICAOBAHUS
(bu3n4ecKoil XUMHUH IIPU PELIEHNH NPO(ECCHOHANBHBIX 33/1a4;

— chopmynupoBaTh mpoOiieMy W 00OCHOBATH BBIOOP IKCIIEPUMEHTAIHLHOTO METOAA
HCCIIEI0BaHMsI, IOCTAaBUTh LIEJIU U 3314l U HAMETHUTb ITyTH UX JOCTHIKEHHUS;

— IPOBECTH MAaTEMaTUYECKyl0 OOpabOTKy SKCIEpUMEHTAJIbHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUM MO (PU3NYECKON XUMUH;

— MpPEICTaBIATh AaHHBIC JTAOOPAaTOPHOTO MCCIENOBaHUS B Tpaduueckor Gpopme u Ha
OCHOBE MOJTyYEHHBIX 3aBUCUMOCTEH oIpenensTh COOTBETCTBYIOIIUE
TEPMOJMHAMHYCCKUE M KHHETUYECKHE XapaKTEPUCTHKH XHMHUYECKOH CHCTEMBI U
XMUMHYECKOI'0 MpolLecca;

— MpPOBOIUTH AHAIM3 M KPUTUYECKH OLEHHUBATH ITOJyYEHHBIE SKCIEPUMEHTAJIHHBIE
JaHHble, 0000IIaTh M JenaTb OOOCHOBAHHBIE BBIBOABI Ha 0a3e NPOBEAEHHBIX
OTIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX KCIIEPUMEHTAIBHBIX METOJ0B (PU3MUECKONW XMMUU IS
peleHust KOHKPETHBIX MCCIIe0BATENbCKUX 3a/1aY;

— DKCHEPUMEHTAJIbHBIMH  METOJaMH  HCCIICJIOBAHUS  COCTOSIHHS ~ XHMHYECKOTO
PaBHOBECHS U KUHETHKH XUMHUYECKOTO IpoIiecca.

— mpueMamMH 00paOOTKM TIOTYYEHHBIX ONBITHBIX JAaHHBIX U BBIABICHHUS U
YCTAQHOBJICHMSI B3aUMOCBS3€H MEXAYy TEpMOJMHAMMUYECKUMH CBOWCTBAMHM U
(u3MYecKUMHU apaMeTpaMH Mpolecca;

— 3HAHUSIMM OCHOBHBIX 3aKOHOB (U3MYECKOH XUMHM [UI1  COJepXKaTelbHOM
WHTEPIPETAINN TTOTYIEHHBIX SKCIIEPUMEHTABHBIX PE3yIbTATOB.

3. Kparkoe cogepxxanue 1ucUHNIHHBI

[IpumeHenne  MeTONOB  (U3MKO-XMMHUYECKOTO  MCCIEIOBAHUSA  JUI  OIpeJesIeHUs
TEPMOJINHAMHYECKUX U KHHETHYECKUX XaPAaKTEPUCTHK XUMHUIECKUX CUCTEM.
CnexkTpoxuMH4ecKkHe MeTOAbl HcciaegoBaHusl. KauyecTBeHHBIH aHaIM3  BellecTBa
(ompeneneHne MEXBIIEPHBIX PACCTOSHHUI, MOMEHTOB HMHEpHHMU Moyekyn). OmnpeneneHue
KOJIMYECTBEHHBIX XApAaKTEPUCTHK (CTETEHU JUCCOLMAIMM M KOHCTAHTHI JMCCOLMAIIUH
AJIEKTPOJIMTOB, TETNIOEMKOCTH BEIIECTBA).

DJIeKTPOXUMHYeCKHe MeTo1bl HccaegoBanus. Konaykromerpus. OnpeeneHue KOHCTAHTHI
TMCCOIMAIIIN C1a00T0 AIIEKTPOJINTA, CTETICHN JWUCCOIUAINH, YIEKTPUYECKON TPOBOAMMOCTH
npu OECKOHEYHOM pa30aBiIeHUU KOHAYKTOMeTpudeckuM wmeronoM. IloTeH unuomerpus.

Onpenenenre TEPMOAMHAMMUYECKUX XAPAKTEPUCTUK XHMHUYECKOW peakuuu (ArHO, ArGO,

A,s°)> Temneparyproro kodpdunuenta DJC (dEO/ dT ), cranmaptaoit DJIC (E®), u3yueHue
BJIMSTHHSA I00aBOK Ha MOTEHIMAI 3JIEKTPOJIA.

da3zoBoe PaBHOBECUEC B OJHOKOMIIOHCHTHBIX CHCTEMaX. Pu3NKo-XUMHUYECKHH aAHAJIN3.
W3yueHne 3aBUCUMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. Kpussle oxiaxaenus. Onpenenenue
cocraBa »BTeKTHYecKoi cMecu. [locTpoeHne auarpaMM KUIEHHUS M TUarpamMM IUIaBKOCTH IS
O6uHapHbIX cucreM. OrpaHHueHHAst pACTBOPUMOCTh B TPEXKOMITOHEHTHBIX CHCTEMaX.



Xumuyeckoe papHoBecue. OnpeseieHne KOHCTaHThl XMMHYECKOTO PAaBHOBECHUSI M TEIUIOBOTO
s dexTa XUMUIECKON peaKkIiny Ha TPUMEPE PEAKIINI pa3IOKEHUSI.
Tepmoxumus. Kasopumerpus. OmnpenencHre TEIIOEMKOCTA BEIIECTB KAIOPUMETPHICCKUM
METOJIOM.

4. O0beM y4eOHOI TUCHUIIHHBI:

Bujtst padoseii pagoTs: B 324€THBIX B aKajJeM.
eIUHHIIAX gacax

OO01mast TpyA0eMKOCTh JMCUHMILIHHBI 110 Y4eOHOMY 3.0 108

IUIAHY

AyaUTOpPHBIE 3aHATHS: 0,89 32

JlaGopaTopus 0,89 32

CamocrositesbHas padora (CP): 2,11 76

Buja koHTpOJISI: 3aUeT - 3a4erT

Bujtst padoseii pagoTs: B 3a4YeTHBIX B ACTPOHOM.

eINHUIAX qacax

OO0mast Tpy10eMKOCTb M CHHUILIHHBI 110 Y4e0HOMY 3.0 81

IUIAHY

AyIMTOpHBIE 3aHATHS: 0,89 24

JlaGopaTopus 0,89 24

CamocrositesibHas padora (CP): 2,11 57

Bua koutpos: 3a4er - 3ayeT

AHHOTAIUA
padoyeii mporpaMMbl JUCHHUILIMHBI
«OCHOBBI KBAHTOBO# XMMHUH Heopranmvyeckux BemecTs» (b1.B.16)
1. Heab QuCHMIUIMHBI: TPHOOpETEHNE OOYUYaIOIIMMUCS 3HAHUN B 00JIACTH COBpPEMEHHOU
KBAaHTOBOW XMMUU:

— JIOTMYECKH OpPraHM30BaHHOE O3HAKOMJIEHHME C OCHOBHBIMHU IIOHATHSMH COBPEMEHHOMN
KBaHTOBOM XHUMUH;

— HN3Y4YCHHME OCHOBHBIX KBAaHTOBO-XMMMUYECKHX METOAOB pacueTa CTPOCHMsSI U CBOMCTB
XUMHUYECKHUX CHCTEM;

— O3HAKOMJICHME C OCHOBHBIMHU IPEACTABICHUSAMU O XHMHUYECKOM CBA3M U
MEXMOJIEKYJIIPHBIX B3aUMOIEUCTBHUSIX;

— O3HAaKOMJICHHE C  OCOOEHHOCTSIMM  XHMHYECKOM  CBSA3HM,  MEXKMOJIEKYISAPHBIX
B3aUMOJICHICTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM M ITOJIMMEPOB;

— mnpuoOpeTeHHEe  HABBIKOB  PabOTBI €  OCHOBHBIMM  KBAaHTOBO-XMMHYECKUMHU
KOMITBIOTEPHBIMU ITPOrpaMMaMH, UCIIOJIb3yEMbIMH Ha MTPaKTHKE.

2. B pesyabTrare H3y4YeHMs [JUCHMIUIMHBI o0y4YallMiicd Mo mnporpamme
0akajiaBpuAaTa J0JIKeH
Obaaoams cnenyromumu npodeccruonanbabiMu (I1K) kommereHIusIMU:

— TOTOBHOCTBbIO NPHUMEHATh AHAJUTHYECKUE M  YHCICHHbIE METOJbl  PELICHUS
MOCTaBJIEHHBIX 3aj[ay, HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIIOHHBIE TEXHOJOTHH,
MPOBOANTH 00pabOTKy MH(OpPMALUK C HCHOJB30BAaHUEM MPHUKIAIHBIX MPOrPaMMHBIX
cpeactB  cdepbl  NPOPEeCcCHOHANBHON  EATENBHOCTH, MHCIONb30BaTh  CETEBBIE
KOMITBIOTEPHBIE TEXHOJOTMU M 0a3bl JaHHBIX B cBoell mpodeccnoHanbHOi o0nacTy,
MIAKEeThl NPUKIAJHBIX MPOrpaMM JJsi pacyera TEXHOJOTMYECKMX IapaMETPOB
obopynoanus (I1K-2);

— CHOCOOHOCTBIO MJIAHUPOBATH U MPOBOAUTH (PU3NYECKHE U XUMUYECKUE SKCIIEPUMEHTHI,



IPOBOJUTH OOpPabOTKY HMX pe3yabTaTOB U OLIEHWBATh IIOTPEIIHOCTH, BBIJBUTATh
TUIOTE3bl W YCTAHABIMBAaThb TIPAaHUIBl MX NPUMEHEHHSA, MPUMEHATb METOIbI
MaTeMaTHYECKOr0 aHaJIM3a U MOJEIUPOBAHUS, TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOTO
uccinenoBanus (ITK-16).

3uams:

— OCHOBHBIE IOJIOKEHHUSI KBAHTOBOW XUMHUH, COBPEMEHHON TEOPUU XUMHUYECKOU CBSI3U U
MEKMOJIEKYJIIPHOTO B3aUMOJACUCTBUS U IIPUMEPBI €€ IPUMEHEHUS K KOHKPETHBIM
XUMHYECKUM CUCTEMAM,;

— TMPHUHLOMIBI KOJIWMYECTBEHHOM XAapaKTEPUCTUKA ATOMHOM M DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM H ITOJINMEPOB;

— OCHOBHBIC B3aUMOCBSI3M MEXKIy SJEKTPOHHOH CTPYKTYpOoWd U (DM3HKO-XUMHUYECKUMHU
CBOMCTBAMM BEIIECTB, JIEXKAIUE B OCHOBE YIIPABJIICHUsI CBOMCTBAMU;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX PACYETHBIX METOAOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymemn:

— MNPUMCHSTh KBAHTOBO-XUMHYECKHE MOIXObBI K METOBI JUII pacyeTa, MHTEPIpPETAIl[ui 1
MpeJICKa3aHus CTPOCHHS U CBOMCTB MOJICKYJISIPHBIX CHCTEM U TIOJIMMEPOB.
Braoems:

— DJIEMEHTapHBIMU HaBbIKAMM IIPUMEHEHHS KBAHTOBO-XMMHUYECKUX ITOAXOI0B U METOJIOB
Y MHTEPIPETALMH PE3YJIbTAaTOB IIPU PEIICHUH ITPAKTUYECKUX TEXHOJIOIMYECKUX 3a1a4 U
CTaHJApPTHBIMU KBAHTOBO-XMMHYECKMMH KOMIIBIOTEPHBIMU IIPOrPaMMaMH.
3. Kparkoe coaep:kaHue TUCHUTLIHHBI
Beenenne. IlpenMer kBaHTOBOM XUMHUM. POiib KBaHTOBOM XMMHMM B ONMCAHMHM XHMHUYECKHX
SIBJICHUH U IPOLECCOB. B3aMMOCBsA3b KIACCUYECKOM Y KBAHTOBOM MOJIEIIEH MOJIEKYIL.
Mopayasb 1. O0mivie NpUHIUIBI KBAHTOBOW XUMHUHI
OcHOBHbIE MOJIOKEHUSI KBAHTOBOW MEXaHHWKH. BapuanmoHHbIN METO/ HaX0X/IE€HUS BOJHOBBIX
¢bynkuuit. [IpubnukeHne He3aBUCHUMBIX 4YacTUL. MeTox CaMOCOTJIacOBAaHHOIO TMOJIA IS
aToMoB. [IpubnnkeHne HeHTPaIbHOTO MOds. ATOMHBIE OPOUTAIH U UX XapPaKTEPUCTHKU.
O/HO2JIEKTPOHHBIE U MHOT03JICKTPOHHbIE BOJIHOBBIE (DYHKIIMU U METO/BI UX pacueTa.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOW BOJHOBOM (yHKIMU. CrnuH-opOuTanu. JletepMuHaAHT
Cneititepa. Beenenune B Meronsl Xaptpu-®oka m Kona-Illoma, xumuueckas TpaKTOBKa
pe3yJIbTaTOB. DIIEKTPOHHbBIE KOH(PUTYpALlUK aTOMOB C TOUYKHU 3PEHHSI KBAHTOBON XUMUHU.
Mopnyasb 2. MeTo1bl KBaHTOBON XHUMHUHU
[Tpubnmxenne bopua-Onnenreiimepa, aguadaTuyecKuil MOTEHIMA U MOHATHE MOJIEKYJISIPHOM
cTpykTypbl. Metoas! Xaprpu-®oka u Kona-Illsma mis monexyinsl. [Tpubmmxenne MO JIKAO.
OnekTpoHHas Koppemsiuus. MeTton  KOHGUIypaunOHHOro  B3aumojeictBus. Teopus
BO3MYIIEHUN. Pacyer sHepruu AMCCOLMALMY XUMUYECKUX CBS3EH.
Hepapxust MeTONOB KBAaHTOBOW XHMMMM. Hesmnupuueckas KBaHTOBass XHMHs. basucHble
(GYHKIMU 11 HEOMITMPUYECKUX pacueToB. ATOMHBIE W MOJIEKYJISpHbIE Oa3ucHble HAOOPBI.
Ponp GasucHbIXx ¢GyHKIOUI B OonmucaHUM CBOMCTB Mojekynl. [lomysammupuyeckue MeTOJbI.
BanentHoe npubimkeHue. m-3nekTpoHHoe npubmmkenue. Meroa IMappusepa-Ilomma-TTappa.
[IpocToit u pacluMpeHHbBIA METOIBI XFOKKEIS.
TOYHOCTh KBAHTOBO-XMMHYECKHUX PACUETOB CBOMCTB MOJIEKYII.
Mopnyasb 3. XuMuueckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOAEHCTBUSA
OpOutanbHas KapTHHA  XUMHYeCcKOM  cBsizu. KOHCTpyKkTMBHas U JeCTpyKTUBHas
uHTepepeHus opouTaneid. MosekynspHble OpOUTAIN U UX CUMMETpUitHas KiaccuduKaius.
Koppensuonnsle fuarpaMmbl. DJIeKTPOHHbIE KOHDUTYypaIluH IBYXaTOMHBIX MOJIEKYJI. AHAIIN3
3acesnieHHocTel opouTaneit mo Mamnukeny. [lonsaTue o 3apsiiax U mOpsIKax CBA3EH.
[IpocTpaHCTBEHHOE paclpenesieHHe SJIEKTPOHHOM IUIOTHOCTM W XUMHUYECKas CBS3b.
MexxMoneKkyaspHble B3auMojieiicTBus. JledopmannonHas 3JIeKTpOHHAs MIOTHOCTh. CHIIBI B
MOJIEKYJaXx.
3axnroueHre. KBaHTOBast XMMHUs KaK MHCTPYMEHT IIPOTHO3a B XUMHH.
4. O0bem yueOHOH TUCHMIIINHBI:



4.1. OuHas popma:

Bun yue6HO# paboThI B 3aueTHBIX B akanem.
CMHMIIAX gyacax
OO0mas TPy10eMKOCTh THCIUILTHHBI 10 Y4eOHOMY 3,0 108
MJIAHY
AyIUTOPHBIE 3aHIATHSI: 0,90 32
Jlexumu (Jlek) 0,45 0,45
Jlaboparopusie 3anstus (JI3) 0,45 0,45
CamocrositesbHas padora (CP): 2,1 76
Bua 4TOroBOro KOHTpPOJIsi: IK3aMeH 1,0 Oxk3ameH (36)
B 3auetHbIx B actpos.
Buj yue6HO# paboThI eAMHMIIAX yacax
OO0mas Tpy10eMKOCTb JHCIUILIUHBI 110 Y4eOHOMY 3,0 81
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,90 24,3
Jlexuuu (Jlek) 0,45 12,15
JlabopaTopnsbie 3anstus (JI3) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Bua uTOroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 Dx3ameH (27)
AHHOTAIIUA

K Y4e0HOM mporpaMMe TUCHHUILIHHBI
«TexHoJI0rMs HEOPraHUYECKUX BELEeCTB: MHHEPaIbHbIEe YA00peHHUs U COJTH
(b1.B.17)

1. Heap kypca TexHONOTHS MHHEPAJIbHBIX KHCIOT COJeH M yHOOpPEHHMH 3aKIII04YaeTcsi B
paclIMpeH’y W YIIIyOJeHHM 3HAaHWH 0 HAmpaBiCHHIO TMOATOTOBKM OakalaBpoB B
XUMHKO-TexHOoJornueckoM BVY3e B obnactu (pU3MKO-XMMHUYECKUX OCHOB TEXHOJOTHH
OCHOBHBIX HEOPraHWYECKMX KHCJIOTHBIX, COJIEBBIX U YJOOPUTENbHBIX MPOJYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH, a TaKKe COMYTCTBYIOIIMX IPOLIECCOB: MOJITOTOBKU
CBIPBSI, 00€3BPEXKUBAHMSI U PEKYTIEPAIIH POMBIIIIEHHBIX BEIOPOCOB.

2. B pesyabTare H3y4eHHs1 JMCHUILIMHBI 00y4alOIUiics 10 mporpamMme 0akajaBpuara
JOJIKeH:

Osnadems cnenyrommumu npodeccruonanbHbiMu (1K) komnereHIMsIMu:

CIOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIISITh TEXHOJIOTUYECKUH TPOLECC B COOTBETCTBHUHU C

pErIaMEHTOM M HCIOJIB30BaTh TEXHUYECKHE CpPEACTBA Il H3MEPEHUS OCHOBHBIX

napameTpoB TEXHOJIOTUYECKOTO TPoIiecca, CBOMCTB ChIpbst U npoaykiuu (ITK-1);

—CIIOCOOHOCTBIO NPpUHHUMATL  KOHKPCTHBIC TCXHHUYCCKUEC  PCHICHUSA  IIpU pa3pa60TI<e

TEXHOJIOTUYECKUX IPOIECCOB, BEIOMPATh TEXHHUYECKUE CPEICTBA M TEXHOJIOTUU C yYETOM
IKOJIOTMYECKUX nocieacTBri ux npumenenus ([1K-4);
CIOCOOHOCTBIO TPOBOJIUTH aHAIHM3 CHIPbS, MAaTepHajJOB W TOTOBOH NPOIYKIIHH,
OCYHIECTBIISITH OLIEHKY pe3ynbTaroB aHanmu3a (I1K-10);

TOTOBHOCTBIO HCITOJIb30BaTh 3HAHHME CBOMCTB XUMHUYECKUX DJEMEHTOB, COCIMHEHUH U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenpaocty ([1K-18);
TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHHUYECKYI0 MH(POPMAIINIO, OTCUSCTBEHHBIH M 3apYOCKHBIN

ombIT 1o Tematuke uccnenonanus (I[1K-20).
3namo:

OCHOBHYIO  KJIACCU(HUKAIMIO W XUMHUYECKHE CBOWCTBA MPOJYKTOB  OCHOBHOTO
HEOPTaHUYECKOTO CHHTE3a,
TEOPETUYECKHE OCHOBBI IOJIYYE€HUS HEOPraHMYECKUX BELIECTB; MEXaHHU3Mbl OCHOBHBIX
HEOPTaHMYECKUX PEAKIMK M UX OO0Iie KHHETHYECKHE 3aKOHOMEPHOCTH;

— OCHOBHBIC THUIIBI U KOHCTPYKIHUU PCAKTOPOB JIA TPOBCACHUS IPOLIECCOB,



— METOJIbl MOJEIMPOBAaHUS U ONTHUMH3ALUU TEXHOJIOTMYECKHX IPOLIECCOB IPOU3BOJCTBA
HEOPraHWYECKHUX BEILECTB;

— CHCTEMBbl AaBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS TEXHOJOTMYECKHX IIPOLIECCOB U
OT/IEJIbHBIX Y3JI0B TEXHOJIOTUYECKON CXEMBI;

— TEXHOJIOTHIO W OOIIMe NPUHIMIIBEI OCYIIECTBICHUS XWMHUYECKUX IPOLIECCOB IOIYUEHUS

KHCJIOT, COJIEH, IIeJI0OYei U MUHEPATIbHBIX YI00PCHUIA;

pa3UYHbIE CIIOCOOBI PeKyNepanuyd M YTHIIM3AUU Ta30BBIX, KHUIKAX U TBEPABIX OTXOJIOB

MIPOU3BOJICTBA HEOPraHUYECKOTO BEILIECTB;

Ymems:

— HCHOJB30BATh METOJABl HCCIEJOBAaHUS M ONPEIEICHUS MapaMeTPOB TEXHOJIOTMYHBIX
IIPOLIECCOB;

— aHaJU3UPOBATh B3aMMOCBA3b TEXHOJIOTUYECKUX MapaMeTpoB ¢ 3 (HEKTUBHOCTHIO Mpoliecca U
KauecTBOM IPOIYKIUH;

— TMPOBOJMUTH DJKCIEPUMEHThl MO 3aJaHHBIM METOJMKAM; AHAJIMU3UPOBATH PE3YJIbTAThI
AKCIIEPUMEHTOB.
Braoemy:

— MeToJaMM pacueTa HEOOXOAUMBIX TEXHOJOTMYECKMX IIapaMeTpoB Ha  OCHOBE
SKCHEPUMEHTAIBHBIX U JIMTEPATYPHBIX JaHHBIX;

—METOJJaMH TEOPETUYECKOT0 U SKCHEPHUMEHTAJIBHOIO MCCIEAOBAaHUS TEXHOJIOIMYECKUX
MIPOLIECCOB IMPOU3BO/ICTBA HEOPTaHUUYECKHUX BEILIECTB;

— OIpejesieHusl MapaMeTpoB MaTeMaTUYECKUX MOJENIed TEXHOJOTMYECKHX alnaparoB IO
SKCIEPUMEHTAIbHBIM JaHHBIM;

— IporpammamH JUIsi IOCTPOEHUS! M ONTUMHU3ALUU TEXHOJIOTUYECKON CXEMBI;

— METO/IaMH TEXHUKO-3KOHOMUYECKON ONTUMHU3ALNHN TEXHOJIOTHYECKUX CXEM.

3. Kparkoe conep:xkanune Kypca

BBenenue. 3HaueHue COJIEBBIX U IIETOYHBIX POAYKTOB B 3KOHOMHKE CTPAHBI.

1. ®U3UKO-XMMHUECKHE OCHOBBI TEXHOJIOIMH COJIEBBIX U IIEIOYHBIX IPOAYKTOB. PaBHOBecue B

MHOTOKOMIIOHEHTHBIX BOJHOCOJIEBBIX COJICIUIABKUX CUTeMax. KHHeTMKa IpoleccoB B

BOJHOCOJIEBBIX U COJIETJIABOBBIX CUCTEMAX.

2. CelppeBble MaTepuanbl U TEXHOJOrMuyeckue TpeOoBaHHs K HUM. ChIpbeBble MCTOYHUKH,

METOJIbl TOATOTOBKM CBIPhS K XHMMHUYECKOW mnepepaboTke. MeTonbl mepepalOTKU ChIPbS B

ya100OpeHus 1 CoJu.

3. TexHOJOrHS OCHOBHBIX COJIEBBIX M ILEIOYHBIX HPOAYKTOB. Kiaccudukaius coyieBbIX

MPOAYKTOB, TpeOOBaHUS K MX KadyeCcTBY. THIOBBIE INPOLECCHl M ONEpalld B TEXHOJIOTHU

ynobpenuii. IIpon3BOACTBO CONEBBIX U IIEJIOYHBIX NPOAYKTOB (KaTUHHBIX, (ochaTHBIX,

a30THBIX, CIOXKHBIX YAOOpEHHH, co/bl, HEKOTOPbIX cosieid. OCHOBHBIE OTXOJIbl MPOHU3BOJICTB,

METOJIbl UX YTHJIM3AIMK U 00e3BpexUBaHUS. TeXHUKO-IKOHOMUYECKAs! OI[EHKa MPOU3BO/JICTB,

TEHJEHIMH Pa3BUTUS OTPACIIH.

4. B3auMoCBsI3b TEXHOJIOTMH U CBOMCTB COJIEBBIX MPOJIYKTOB.

TexHon0rMs MUHEpAIBHBIX YA0OpEHU, Coel U menoueit

3HaueHue COJIEBBIX U IIEJIIOYHBIX MPOAYKTOB B SKOHOMHKE CTpaHbl. ChIphEBbIE MCTOYHHUKH,

METOABl TOJTOTOBKHM CBHIpbS K XUMHUecKoi mnepepaborke. Kiaccudukanms coseBbIx

MIPOJAYKTOB, TpeOOBaHUS K MX KadyecTBY. THMOBBIE MPOLECCHl U OINEpalud B TEXHOJOTHH

ynoOpenuit. Metosbl nepepaboTKU ChIpbsi B yJ0OpeHus U coyid. PU3UKO-XUMHUECKUE OCHOBBI

MOJIy4eHUs1 coyied M3 pacTBOpoB: (ha3oBble pABHOBECHUS M KUHETHKa IPOLIECCOB B

BOJIHOCOJIEBBIX cHUcTeMax. [IpoM3BOACTBO COJIEBBIX M INEIOYHBIX MPOAYKTOB (KaJIMHHBIX,

(dbochaTHBIX, a30THBIX, CIIOKHBIX YIOOPEHHH, COJbI, HEKOTOPHIX coyieii). OCHOBHBIE OTXOJIBI

MIPOU3BOJICTB, METO/bI X YTWIM3alMU U 00e3BpekuBaHUs. TEeXHUKO-IKOHOMHUYECKasl OLEHKA

MIPOU3BOJICTB, TEHJEHIIMH PAa3BUTHS OTPACIIH.

4. O0béM y4eOHOH TUCHHUILINHBI:

Bunel yueGHoit paboThI B 3auetHbIX B akagem.
€AMHMIIAX qacax
O0mast Tpy10eMKOCTb TUCHUILTHHBI 7 216
10 y4eOHOMY ILIAHY




AyIUTOPHbIE 3aAHSITHS: 2,7 96
Jlexuun (Jlek) 1,9 68
[Tpaktuueckue 3ausatus (I1p) 0,8 28
CamocrositeJabHast pa6ora (CP): 2,3 84
CaMocTosATeIbHOE U3YYCHHE Pa3ICIIOB Kypca 2,3 84
Bua koHTpOJIA: 3K3aMeH 1 IK3aMeH
(36)
Bupl yue6HO# paboTh B 3auetHbIx B actpos.
eIMHUIIAX gacax
O01mas TpyA0eMKOCTb 1M CHUIITTHHBI 7 189
10 y4eO0HOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 2,7 73
Jlexuun (Jlek) 1,9 o1
[TpaxTrueckue 3anstus (Ip) 0,8 22
CamocrositeJbHast paora (CP): 2,3 62
CaMocTosATeIbHOE U3YUICHHE Pa3/IeiiOB Kypca 2,3 62
Bua koHTpOJIA: 3K3aMeH 1 JIk3ameH (27)

AHHOTanuA padovell MPOrpaMMbl TUCHHILIHHBI
«IIpoexTHpoBaHue AeTajield MAIIUH U aNlIAPATOB B TEXHOJIOTHH HEOPraHMYeCKHX
BemecTB» (b1.B.18)

1.esab aAuCHUNIAHBI

— HAYYUTh CTYACHTOB TBOPYECKOMY TOJIXOAY K BBIMIOJHEHUIO HH)KCHEPHBIX DPAcueTOB Ha
MPOYHOCTh, KECTKOCTh U YCTOWYUBOCTH JIEMEHTOB KOHCTPYKIIUM, J€Taliel U y3JI0B MaIlluH
U anmnaparos;

— H3YYUTb TUITIOBBIX DJIEMEHTOB KOHCTPYKIIUNA XUMUYECKOTO 000PYyI0BaAHNS,

— OCBOUTHb METOJIMKH TPOCKTUPOBAHUS U oOOeCreyeHue HEeOOXOIUMON TEeXHUYECKOM
nH(popMatuen st BOCIPUITHS CTYJACHTAMU Psijia MOCISAYIOMUX JUCITUTUTHH.

2.B pe3yabTare u3yyeHHusl MUCHUILUIMHBLI O0YyYAKIIUIICA MO MporpaMMe OakajiaBpuarta

HOJIKEH

Obnadams cnenyronumu npodeccuoranbabiMu (I1K) koMmerenmmsmu:

— MJaHUPOBaTh M TMPOBOAUTH (PH3UYECKHE U XHUMHUYECKHE OHKCIEPUMEHTHI, IMPOBOIUTH
00paboTKy WX pe3yidbTaTOB U OILIEHWBAaTh MOTPEIIHOCTH, BBIIBUTaTh THUIOTE3bl U
YCTaHABIIMBATh TPAHUIIBI KX TPUMEHECHHUS, TPUMEHSITh METOABl MAaTEMaTHIECKOTO aHAIM3a U
MO/ICJIMPOBAHUS, TEOPETUUECKOTO M IKCIIepUMeHTaIbHOTO HecnenoBanus (ITK-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHWS OCHOBHBIX (DH3MYECKHX TEOpUH JUIS PEIICHHM
BO3ZHUKAIOMINX (PU3UYECKUX 33724, CAMOCTOSTEIHHOTO MpUoOpeTeHus (GU3NIecKux 3HAHUM,
JUISL TIOHUMaHUS TPUHIIUIIOB pabOTHl TPUOOPOB M YCTPONCTB, B TOM YHUCIIE BBIXOJSIINX 3a
peesibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).
3namu:

— KOHCTPYKIIHH, THUHXKHA W KPUTEpUHU PaOOTOCIIOCOOHOCTH JeTajeil MamiuH, COOpOYHBIX
enuHuIl (Y3JI0B) U arperaTos;



— OCHOBBI TEOPHUH COBMECTHOW pabOTBl M METOHABI pacyera JeTajel M y3JI0B MalluH |

anmapaToB XMMHYECKOM TEXHOJIOTHH,
Ymemn:
— BBINOJHATh U YATATh TEXHUUECKUE CXEMBbI, YEPTEKU U ICKU3BI JIeTalieH, y3JI0B U arperaroB
MaIIiH, COOPOYHBIX YEPTEIKEH M UePTEIKU OOIIETO BHUIA;
— TMPOU3BOJUTH PACUETHl IO OCHOBHBIM KPUTEPHAM PabOTOCIIOCOOHOCTH U KOHCTPYHPOBAHUS
JeTajiel MalivuH;
— TMPOU3BOJUTH PACUEThl U KOHCTPYMPOBAHUE JICTAJIEH MAIIMH U MEXaHHU3MOB C YYETOM
MIPOU3BOJICTBEHHON TEXHOJIOTHUHU U HKCILTyaTallNH;
Bnaoemw:
— HaBBbIKAMU KOHCTPYMPOBAHUS U TEXHUYECKOT'O TBOPUECTBA;
— MpaBWIAMH MOCTPOCHUS TEXHUUECKUX CXEM U YEPTEkKEH;
— OCHOBHBIMH METOJIaMH pacyeTa U MPOCKTHUPOBAHMS MEXaHUUYECKHX Y3JIOB U DJIECMEHTOB
TEXHUKH.
3.KpaTkoe copepkanue M CUUILIUHBI:
Moayas 1. «Pacduer XMMHYECKOTO ammapara ¢ MEXaHWYECKUM IMepEeMENTNBAIOIINM

YCTPOMCTBOM.

ITo Bcem sTamaM KypcoBOTO IpoeKkTa ohopMIISIETCsl €MHAs TTOSICHUTENbHAS 3arucKa. B
MOSICHUTENIFHYIO 3aIKCKYy BKJIIOYAIOTCS TPOCKTHBIE W IPOBEPOYHBIC PACUETHl THUITOBBIX
3JIEMEHTOB B COOTBETCTBHH C ICHCTBYIOIIMMHU MeToaAuKaMu. [IpousBoaures:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacdeT OCHOBHBIX T€OMETPUUECKHX Pa3MEPOB allapaTa;

3) pacyer TOJIIIMH CTCHOK ammapaTa i pyOamiku;

4) moxbop MpHBO/A;

5) pacuer (1aHIIEBOrO COCAMHEHHS KPBIIIKU C KOPITYCOM arlapara;
6) pacuer Bajia MEUIAJIKH HA BUOPOYCTOWYMBOCTH M MPOYHOCTB;

7) moxbop u pacueT MyQTHI;

8) moadop U pacyeT yIIOTHEHUS.

Monayasb 2. «Heprex o011ero Buaa anmaparay.

Beimonnsiercst yeprex oOuiero BuAa ammapara ¢ BHJAMH, pa3pe3aMM, CEUCHUSMHU U
BBIHOCHBIMH 3JIEMEHTAaMU, JAIOIMMH MOJIHOE Mpe/ICTaBlIeHrue 00 ero yCTpoHCTBE M MPUHLUIIE
paboTel. YepTexk o011ero Buaa annapara CoJaepKuT:

1. Uzobpaxenue ammapara (BUAbI, pa3pe3bl, CEUYEHUS, BHIHOCHBIE 3JIEMEHTHI),
coJiep Kalie OKOHYATeIbHbIE KOHCTPYKTHBHBIE PEIICHHS.
OcHOBHBIE pa3MepHI.
PacnonoxxeHnue mTynepos, Jr0Ka, ONop amnmnapara.
Tabnuily Ha3HAUYEHUS IITYIEPOB B armapare.
TexXHUUECKyI0 XapaKTePUCTHKY U TEXHUYECKHE TPeOOBaHUS K HEMY.

AN A

Ha BTOpOM nHCTE BBINOJNHSAIOTCS YEPTEXKH COOPOUHBIX €AMHUI] U Jeraneid. Ueprexu
BBINOJIHAIOTCS Ha JaucTax ¢popmara Al.

KypcoBoil mpoekt sBisieTcsi caMOCTOSTENbHONM paboTO CTYyIeHTa, KOTOPBIA HeEceT
MOJIHYIO OTBETCTBEHHOCTH 32 €€ KaueCTBO (MPaBUIILHOCTh pacueToB, 0OpMIICHHE YepTexeil) u
CBOEBPEMEHHOCTbH BBIMIOJHEHHS BceX 3TanoB pabot. [IpenogaBarens — pykOBOAUTENb MPOEKTa
HampaBJigeT paboTy CTyAEHTa, KOHCYJIbTUPYET MO HESCHBIM BOIpPOCAM, OMPEEINISIET CTEIEHb
3aBEPUICHHOCTH OTAEJIBHBIX ATAllOB IPOEKTUPOBAHHUS.

4.00beM yueOHOH TUCHUILINHBI

Bunsl yueOHOM paboThI B B akanem.
3a4eTHBIX Jacax




CIIMHUIIAX
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexumu (JI) - -
[Ipaktrueckue 3ausarus (I113) 0,44 16
CamocrosiTtesibaas padora (CP): 2,56 92
Bua KOHTPOJIA: 3a4eT ¢ OLEeHKOM 3a0
Bupl yue6HOM paboTh B B actpos.
3aUETHBIX qacax
eIMHUIIAX
OO0mas Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,44 11
Jlexumnm (JI) - -
[IpaxTuueckue 3ansaTtus (I113) 0,44 11
CamocrosiTtesbHas padora (CP): 2,56 69
Bua KOHTPOJISA: 3a4eT ¢ OLEHKOM 3a0
AHHOTAIIUA

padoueil NporpaMMbl AUCHHUILINHBI
«OpraHuyeckasi XUMUsl B TEXHOJIOTHHM Heopranuveckux Bemects» (b1.B.19)

1. Heuab AucuMNMIMHBI — TproOpeTeHNe 00YJIAOIUMICS 3HAHUKH O CTPOCHUHM OPTaHUYECKUX
COEJMHEHUIl, OCHOBHBIX XHMHUYECKHUX CBOWCTBaX Ppa3IMUYHBIX KIACCOB OPraHUYECKUX
COEMHEHUI U METO/IaX WX MOydeHHsI, KaK TPOMBIIICHHBIX, TaK U JTA00PaTOPHBIX. .

2. B pe3yabTaTe M3y4yeHHs] AUCHUILIMHBI 00y4YalOLUiicsl M0 MporpaMMe 0akajaBpuarta
JAOJIZKEH:

Obnadams cnepyromumu npodeccuonanbHbMu (I1K) komnereHusamu:

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOANUTH (PU3MUECKHE M XMMUYECKHE SKCIIEPUMEHTHI,
OPOBOJIUTH OOpabOTKY HMX pe3yabTaTOB M OLIEHWBAaTh MOTPEIIHOCTH, BBIJBUTATh
THIOTE3bl  yCTAHABIMBATh TPAHUIBI WX TNPUMEHEHUS, MPHUMEHSITh  METOJIBI
MaTeMaTHYeCKOro aHAJIN3a U MOJEIMPOBAHUS, TCOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
uccienosanus (ITK-16)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB, COSIWHEHHHA M
MaTepHaJioB Ha UX OCHOBE JUIs pelIeHus 3aau npodeccuoHanbHol nestensHocTH (I1K-
18)

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHMUYECKYIO HH(MOpPMAIMIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT 1Mo TemaTrke uccaenobanus (I1K-20).
3nams.

— TEOPEeTUYECKHE OCHOBBI CTPOCHHUS W CBOWCTB PAa3JIMYHBIX KJIACCOB OPTraHHYECKUX
COCIUHEHMUI;

— CHOCOOBI TIOJNIYyU4EHHUS W XHMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OPTaHHMYECKUX
COCIUHEHMUI;

— OCHOBHBIE MEXaHU3MBI MPOTEKAHHSI OPTAHUIECKUX PEaKInii;

Ymemo:

— TpPUMEHSTh TEOPETUYECKHWE 3HAaHWS [UISI CHHTE3a OpraHWYeCKUX COEIWHEHHH
Pa3IUYHBIX KJIACCOB;

— aHATM3UPOBATh U MPEACKA3bIBATh PEAKIIIOHHBIC CBOHCTBA OPTraHUYECKUX COCINHEHHIA;

— COCTAaBJISATh CXEMbI CHHTE3a OPTaHUUECKUX COCTUHEHUH, 3aJaHHOTO CTPOCHHS;
Braoemy:

— OCHOBaMH{ HOMEHKJIATYpHI U KIACCU(PHUKAIIMH OPTAHUYECKUX COCIUHEHU;




— OCHOBHBIMHU T€OPETUYECKUMHU MPEICTABICHUSIMH B OPraHUYECKON XUMUU;
— HaBbIKaMU 0OOCHOBaHHS PAllMOHAIBHBIX CIIOCOOOB MOTYYEHUS OPTaHUYECKHUX BEIIECTB.
3. Kparkoe conep:xanue TUCIHUNIHHBI
l"anoreHonpou3BOIHEIE. Knaccudukanms. Howmenkmarypa. Anku- u
aJIWIraJIoreHU/Ibl.apoMaTudeckue  rajoreHuapl.  M3omepus. Homenknarypa. CrocoOsl
nony4yeHus. [IpocTpaHCTBEHHOE M 3JIEKTpOHHOE cTpoeHue. Pusndeckue cBoMcTBA. Peakuuun
HYKJICO(UIBHOTO 3aMenieHus W oTimieryieHus. [loHarue HykiIeo(pUILHOCTH UM OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HYKIIeOpHIIbHbIE peareHThl. CHHTE3.
DNEeMEHTOOPraHUYECKUE COENMHEHUs. THUIbl CBA3€H B 3JIEMEHTOPraHUYECKUX COEIMHEHUSX.
CrocoObl TIOJIYYCHHS JIMTUH- W MarHUHOpPraHWMYecKuX coeauHeHuid. Peakuwmst ['punbspa,
MeXxaHu3M. Peakium ¢ KapOOHUIBHBIMU COCTUHEHUSIMHU.
Cruptel. ®enonsl. [IpocTeie a3dupbl. DnokcucoeAMHEHU. AbACTU b, KETOHBI. KapOoHOBBIE
KHMCIIOTBI M MX NPOM3BOAHBIE. B KaXIOM Kiacce paccMaTpUBAIOTCS CIEAYIOIIUE pPa3/eibl:
M30MepHsi, HOMEHKJIAaTypa, (U3HUYEeCKUe W XHUMHUYECKHE CBOICTBa, CIOCOOBI IOJYYECHHS.
Mexanusmsl peakiuii. CUHTES.
KapOoHOBBIE KHCIOTHI M UX MPOU3BOJAHBIE. B KakI0M Kjlacce paccCMaTpUBaIOTCA CIEAYIOIIHE
pasmensl: HM30MEpHUs, HOMEHKIAaTypa, (U3HYecKHe M XHMHUYECKHE CBOMCTBA, CIIOCOOBI
nony4yeHusi. Mexanusmel peakuuid. CuHTE3.
ManonoBeiii  3¢up. Ilomydenue. Crpoenue, CH-KucnorHocts. Peakium KoHACHCAIUH
MaJOHOBOTO 3(Upa U MATOHOBOM KHUCIOTHI C albJeruaaMu. AMUHOKUCIOTHL. J[ukapOOHOBBIE
KHCJIOTBI.
A3oTcoaepkalue  COeAMHEHUS. Hutpocoenunenus. Amwunbl. B kaxaom kiacce
paccMaTpUBAIOTCS  CICAYIOIIME pa3felibl:  W30MEpHs, HOMEHKJIarypa, (Qu3ndecKkue u
XUMHYECKHE CBOICTBA, CIIOCOOBI MoNyueHusi. Mexanu3mbl peakuuid. CuHTe3.
A3a- 1 11a30CoeUHEHUS.
[Tonyuyenue nua3ocoeqMHEHUN peaklued NUa30TUPOBAHUS: YCIOBHUS IPOBEACHUS PEAKLUU U
MexaHu3M. Pusznueckue CBOWCTBA. XUMHUYECKHE CBoWcCTBAa. llonydyeHume u npuMeHeHHE
azocoenuHeHu. CHUHTE3.
4. O0beM y4eOHOI TUCHUIIHHBI:

B 3auetnpix | B akanmem. gacax
Bun yuebHoit paboThl eTUHUIIAX

OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 5,0 180
TJIAHY
AyIUTOpHBbIE 3aHATHS: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,9 32
JlabopaTopusbie 3ausartust (J1ab) - -
CamocrositesbHas padora (CP): 2,2 80
Jlpyrue BUBI CAMOCTOSITEIILHOM PabOTHI 2,2 80
Buna xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH

(36)

B 3auetHbix | B actpoH. wacax
Bun yuebHoi# paboThl eIUHUIIAX

OO01mast Tpy10eMKOCTb JMCHMILIMHBI M0 Y4eOHOMY 5,0 135
JIAHY
AyIUTOPHBIE 3aAHSITHSI: 1,8 48,6
Jlexruu (JIek) 0,9 24,3
[Tpaktuueckue 3ansatus (I113) 0,9 24,3
JlabopaTopusbie 3ansatust (J1ab) -
CamocrositesbHas padora (CP): 2,2 59,4




Jlpyrue BBl CaMOCTOSITEIFHON pabOThI 2,2 59,4

Bupa xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH
(27)

4.4.3. IucuMIidHbl BADUATUBHOM 4YacTH (IUCHUIJIMHBI 10 BLIOOPY)

AHHOTanuA padoyeil IpOorpaMMbl JMCUHUILTTHHbBI
«JJIeKTHBHBbIE KYPChI 10 (pu3nvecKoii KyabType u ciopty» (51.B.20)
1. Ileab AMCHHUILIAHBI:
—  OBJIQJICHHE CHCTEMOW NPAKTUYECKUX YMEHHH M HaBBIKOB, OOECIICYMBAIOIINX
COBEPIICHCTBOBAHHE MCUXO(PHU3NIECKUX CIOCOOHOCTEIH;

— pa3BUTHE CIIOCOOHOCTEH MCIIOJIb30BaTh pa3HOOOpa3Hble (QOpPMBI  (PU3NUECKOH
KYJIBTYpBI, CIIOpPTa U TypuU3Ma JUIsl COXPAaHEHHUs M YKPEIUIEHUS CBOErO 3/10POBbs U 3/10POBbsI
CBOUX OJIM3KHMX B TIOBCEIHEBHOW KHU3HH U MPO(PECCHOHANBHON esITeTbHOCTH;

— (QopmupoBaHHME  MOTHMBAIMOHHO-LIEHHOCTHOTO  OTHOIIEHUS K  (U3NYECKOH
KYJIBType, (U3NYECKOMY COBEPILIEHCTBOBAHUIO M CAMOBOCIIUTaHHIO, YCTAHOBKA Ha 3/J0POBBIii
o0pa3 KHu3HM;

— 00ydeHue TeXHHMYECKHM U TAKTUYECKHM IIpHeMaM OJHOTO U3 BUJOB CHOPTA.

2. B pesyabrare H3y4YeHMs JAUCHMIUVIMHBI O00y4aloluiicsi 10 Iporpamme

0akajlaBpHATAa J0JI/KEH:
Obaaoams crnenyromumu o0mekynsTypHbiMU (OK) KoMneTeHIusIMHu:

- CIOCOOHOCTh K caMoopraHu3anuu u camoodpasosanuio (OK-7);

- CIOCOOHOCTh HMCHOJb30BaTh METOJbl U CpeicTBAa (DU3MUYECKOW KYIbTYphl IS
o0ecrieueH s IOJTHOIIEHHOH colmalibHO# 1 nipodeccronanbHoi aestenbroctd (OK-8).
3nams:

- HAYYHO-TIPAKTHYECKHE OCHOBBI (PU3MUYECKON KYIBTYPHI H CIIOPTA;

- COLIMAJIbHO-0MOIOTUYEeCKHE OCHOBBI (PM3NUECKOM KYJIbTYpHI U CIIOPTA;

- BIIMSIHUE O3/IOPOBHUTENBHBIX CHCTEM (DU3UYECKOTO BOCIHTAHUS Ha YKPEIICHHE
3J10pOBbsl, IPOPHIAKTUKY MPO(EeCCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX MPUBBIUEK;

- CIOCOObI  KOHTPOJST Y  OLEHKM (DU3UYECKOTO pa3BUTUA U (DU3HUECKOH
MOJITOTOBJIEHHOCTH;

- nmpaBWja ¥ CIOCOOBI IJIAHWPOBAHUS WHAWBUAYAIBHBIX 3aHATHH pa3IHIHON
11€JIEBOM HaNPaBIEHHOCTH;

- cnopruBHble Tpaauuuu MXTU-PXTY um. J[.11. Menneneesa.

Ymemy:

- BBITIOJIHATh WHAWBUIYAIBHO TIOA0OpAaHHBIE KOMIUIEKCH 1O (PH3MUECKON KYIbType
U pa3JIMYHBIM BH/IaM CIIOpTa;

- OCYILIECTBISATh CAMOKOHTPOJb 3@ COCTOSHUEM CBOEro OpraHu3Ma M coOJr0/aTh
IpaBUJIa TUTUEHBI U TEXHUKU 0€30IacHOCTH;

- OCYIIECTBIISITh TBOPUYECKOE COTPYAHWYECTBO B KOJUIGKTHBHBIX (OpMax 3aHITHN
(bu3nUecKoil KyInbTypoil U CIIOPTOM;

- BBITIOJIHATH TIPUEMBI 3AIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.
Bnaoemu:

- CpeACTBaMHU M METOAAMHU YKPEIUICHUS WHAMBHUIYATbHOTO 3710POBbS, (PU3NYECKOTrO
CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM ~ YPOBHEM  (PM3MYECKOW  IMOATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOTO YCBOCHHUS TPO(PECCHOHANBHBIX YMEHHA W HAaBBIKOB B TIpOIlECCce
o0y4yeHHs B By3e, JUIsl 0OecrieueHus MOJHOLIEHHOM COIMaIbHON U MmpodeccuoHaTbHON
NeSITeTTHHOCTH TTOCTIe OKOHYaHHS y4eOHOTO 3aBEICHIS,

- TEXHUYECKUMHU M TAKTUYECKUMH HAaBbIKAMH B OJTHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe coep:kaHue M CHUIIIUHBI




Kypc mucuuminHbel «JJIeKTHBHbIC IMCHUILIMHBI IO (u3ndYeckod KyJbType H
CIIOPTY» pean3yeTcs Yepe3 BapuaTUBHBIA KOMITOHEHT (AJIEKTUBHBIN MOJYJb) 328 yacoB (BUJ
CTOpTa MO BHIOOPY CTYNEHTAa), B 3a4E€THBIC €AMHUIIBI HE TICPEBOIUTCS, SBISETCS 0053aTEIbHBIM
JUIs1 UCTIOJIHEHUS TIPH 0YHOU (hopme 00yueHusl.

ITporpamMma paccuMTaHa Ha M3y4eHHE AUCLMILIMHBI «JJIeKTHBHbIE THCHUIIHHBI 10
(usuyeckol KyJbType H CHOPTY» B TEUCHHME LIECTH CEMECTPOB M IPEANOJAaraer, 4To
o0yyJaromuecs: UMEIOT TEOPETUYECKYI0 TOATOTOBKY B 00JACTH JUCHUIUIMHBI «Dusznyeckas
KyJlIbTypa MW CHOPT», 3aKaHUMBAETCS 3a4€TOM B KOHIE Kaxzaoro cemecrpa. KoHTposb
yCIIEBAEMOCTH CTYAECHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOI CHCTEME.

IpakTnyeckne 3aHATHSA.

[IpakTUyeckuii pazes MporpaMMbl peaTu3yeTcsi Ha Y4eOHO-TPEHUPOBOYHBIX 3aHATHAX
B y4eOHBIX IpyINax Mo oomed GU3nuecKoi MoAroToBKe WiK Mo BEIOPAHHOMY BHJy CIIOPTA.

[IpakTuyeckue 3aHATHS MOMOTAIOT NPUOOPECTH ONBIT TBOPYECKOH IMPAKTHYECKOU
NEsITeIbHOCTH, Pa3BUBAIOT CaMOCTOSTEIBHOCTh B (PU3MUECKOW KyJIbTYpe M CIOpPTE B LEJIX
TOCTIDKEHUSI (DU3MYECKOTO COBEPUICHCTBA, IMOBBIIIAIOT yPOBEHb (PYHKIMOHAIBHBIX |
JIBUTaTeNIbHBIX CIIOCOOHOCTEH, HAIIPaBICHHO (POPMUPYIOT KaueCTBa U CBOMCTBA JINYHOCTH.

[MpakTuyeckuii paszen BKIOYaeT B cels moapasgensl: 1o olmed Qusmueckoi
noarotoBke (O®II) u cnenuansHoM Pusnueckoi moaAroroBke mo Buaam cropta (COII).

Y4eOHO-TPEHHUPOBOYHbIE  3aHATUS  Oa3UPYIOTCS Ha IMIMPOKOM  HCIOJIB30BAHUHU
TEOPETUYECKUX 3HAHUH M METOAMYECKUX YMEHHM, Ha NPUMEHEHHU Pa3HOOOpa3HBIX CPENCTB
(Gu3NIeCKoil KyIbTyphl H CIIOPTa, CHOPTUBHOM U MPO(HeCcCHOHAIBHO-TTPUKIIATHON (HU3NIECKOIH
IIOATOTOBKE.

VY aensercs BHUMaHue BONpPOCAM MPOBEIECHUSI COPEBHOBAHMUI (IIpaBuiia COPEBHOBAaHUM,
crcTeMa po3bITphILIeH, ollpeiesieHue nodeauTesneld, 000py10BaHHE U MHBEHTAaph).

KputepueM ycnemHocTy ocBoeHusl yueOHOro MaTepuaa sBIsSeTCs] HIKCIIepTHas OIICHKa
IIPEIoiaBaTelis, YUUTHIBAIOILAS pecyiapHOCIb NOCeUujeHUs 00A3amenbHblX YYeOHbIX 3aHAMUI,
BBITIIOJTHEHUE YCTAHOBJICHHBIX HA JIAHHBIM CEMECTP KOHTPOJIbHBIX HOPMAaTUBOB (TE€CTOB) 00ILIEH
¢u3nveckoil M CIOPTUBHO-TEXHUYECKOM MOATOTOBKM JJS OTHAENBHBIX TPYMI Pa3IU4HOM
CHIOPTUBHOW HAIIPABICHHOCTH.

4. O0beM y4eOHOI TUCIUNTHHBI:

B B I VI
Bunet paboueit paboTsl 3aYETHBIX | aKaJeM. | CEMECTpP | CEMECTP
eIMHMIIAX | Yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 72 1,0 3.ea. | 1,0 3.ex.
Y4eOHOMY IIAHY 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,2 8 4 4
[Tpaktuueckue 3ansatus (I113) 1,8 64 32 32
Buj kouTpos: 3auer 3auer 3auer 3auer
B I VI
N B actp.
Bunst paboueii paboTsl 3a4ETHBIX | -~ | CEMECTp | ceMecTp
€IMHUIIAX
OO01asi TPy10€eMKOCTh I CHUIIIHHBI 110 2,0 54 1,0 3.ex. | 1,0 3.exn.
Y4eOHOMY IJIaHy 27 yac. | 27 yac.
Konrakthasi pa6ora (KP): 2,0 54 27 27
Jlexumu (JIek) 0,2 6 3 3
[IpakTuueckue 3ansatus (I113) 1,8 48 24 24
Bua koHTpOJIA: 3aUueT 3ager 3ager 3ader
AHHOTaUUA

K y4eOHOil mporpaMmme ¥ CUMILIMHbBI




«BBIYHCIUTEILHAT MATEMATHKA B TEXHOJOTUH Heopraﬂnqecmlx BEHICCTB»
(F1.B.JIB.01.01)

1. Heqb AUCHMILUIMHBI — HAYYUTh O0YYAIONINXCS TCOPETHUSCKUM 3HAHUSAM, U MPAKTUICCKUM
YMEHUSM M HaBbIKAM HCIOJb30BAHUS COBPEMEHHBIX MAaTEMaTUYECKUX METOJ0B C
IIpUMEHEHHEM MnakeTa maremarnyeckux nporpamm MATLAB nns pemieHus mmpokoro
Kpyra 3a7a4 BIYUCIUTEIbHON MATEMATHKHU.

2. B pe3yabTare m3yueHusl AUCHHUILUIMHBI 00y4alUIUiica Mo mporpamMme fakajaBpuara
HAOJIKEH:

Obaaoams crnenyromumu npodeccuonansabiMu (I1K) komnereHIusIMu:

— CIIOCOOHOCTBHIO TUIAHUPOBATh U MPOBOJIUTH (PU3MUECKHE M XUMUYECKUE HKCIEPHUMEHTHI,
MIPOBOANTH 00PaOOTKY MX PE3YJIbTATOB U OI[CHUBATH MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bI U
YCTaHABJIMBATh I'PAHULIBI UX IPUMEHEHMS], IPUMEHATh METObl MATEMATUYECKOT0 aHAJIN3a U
MO/ICJIMPOBAHUS, TECOPETUYECKOTO M IKCIIepUMeHTaIbHOTO recienoanus (ITK-16);

3HaTh:

—  (pU3UKO-XUMUYECKHE U XUMUKO-TEXHOJOTHICCKUE 3aKOHOMEPHOCTH MTPOTEKAHUS ITPOIIECCOB
W3MEHEHUS arperaTHoOro COCTOSIHHS Mapo(Ta30)->KUJIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MIPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3/ICICHUs] XUMUUECKOU TEXHOJIOTHH;

— METO/bl U AITOPUTMbI KOMIIBIOTEPHOTI'O MOJEIMPOBAHUSI OCHOBHBIX ITPOLIECCOB XMMHUYECKOM
TEXHOJIOTHU M TEXHOJIOTHYECKUX CXEM XUMUUYECKHUX MTPOU3BOJICTB;

— MPUHLMIBl T[PUMEHEHHS] METOJOJOTUU KOMIBIOTEPHOTO MOJCIMPOBAHUS  XHMHKO-
TEXHOJIOTHYECKUX  TPOILECCOB  MPU  ABTOMAaTU3UPOBAHHOM  MPOCKTUPOBAHUU U
KOMITBIOTEPHOM YIIPaBJIC€HUU XUMUYECKUMU TPOU3BOACTBAMM.

YMeTs:

— pemath 3a/a4dl KOMIIBIOTEPHOTO MOJETUPOBAHUS IPOLECCOB Mapo(raso)-KUIKOCTHBIX
paBHOBECHIA, a0COPOLINU, TUCTUIUIALNHN, PEKTH(DHUKAIINH U KUJIKOCTHOW SKCTPAKIUY;

— MPUMEHATh NOJYYCHHBbIE 3HAHUS MPU PELICHUU MPAKTHYECKUX 3aJad KOMIIBIOTEPHOIO
MOJICJIUPOBAHUS OCHOBHBIX MPOIIECCOB XUMUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM
XUMHUYECKUX TPOU3BOICTB.

Bnaners:

- METOJaMH TPUMEHEHMs] CTAaHJApPTHBIX MaKeToB MNpukiIagHbix nporpamm (IIIIT) wu
nakeroB mozenupyroumux nporpamMMm (IIMII) nns mozenupoBaHHs OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJOTUU U TEXHOJIOTMYECKUX CXEM XMMUYECKUX ITPOU3BOJICTB.

3. Kparkoe conep:kanue TMCIHHNIHHbI

Beenenne. Llenu u 3anaun kypca. KpaTknii HCTOpUYECKHN OYEpPK Pa3BUTHUSA
OTEUECTBEHHOU U 3apyOeKHOU BBIYUCIUTEIBHOW MaTeMaTuKu. OCHOBHBIE dTaIlbl pa3paboTKH U
peanu3alunuy aNropuTMOB Ha KOMITBIOTEPAX.

Moayabs 1. BeruucnutensHas wMaTeMaTtuka. (OCHOBHBIE OTambl:  pa3paloTKa U
peanu3anus alropuTMOB Ha KommbloTepax. Cucrema kommnbioTepHoi Matematuku (CKM)
MATLAB nnst penierus 3a1a4 BEIYMCITUTETFHON MAaTEMATHKHU.

Tema 1.1. Co3manue M-mporpamMMm U OCHOBHBIE omepatopbl M-s3blka MpPOrpaMMHUPOBAHUS

MATLAB. Bapuauts! ctpykrypsl nporpamMm Ha MATLAB.

Opranuzanus padodero crosa Desktop Layout;

Ocnognbie onepaiuu B Command Window;

OcHonblie onepaiuu B Editor;

JIuneliHo opraHu30BaHHas MporpaMMma (aIropuTm);

BerBienust ¢ olHUM yCIIOBHEM, HECKOJIBKUMU YCIOBUSIMHU, BIOKEHHBIE, CO CIIMCKOM YCJIOBHIA.

if, switch; norndeckue onepanuu and, or, not;

[uKapl CO CUYETYMKOM, C TPEAYCIOBHEM, C TIOCTYCIOBHEM, C TMPEPHIBAHHEM IOJHBIM H

MPEPHIBAHNEM YAaCTUYHBIM, C 33JaHHBIM IIarOM CUETYHMKA, C OTJEIbHBIM OTCYETOM HUTEpallUii;

for, while, break, continue; ¢ Bei30BOM (pyHKIHIT; ¢ quamoroM ¢ mojb3oBarenreM B Command

Window u B crieliMaibHBIX TUATOTOBBIX OKHAX;

Tema 1.2 CrannaptHele U HecTaHjaapTHble GYHKIMU M-s3plka NpOrpaMMHUPOBAHUS U

ocHoBHbIe pematenu (Solvers) MATLAB.




dynKIMH ¢ TpadruecKUM BhIBOIOM pe3yibTaros; plot, subplot, surf, mesh, polar;

DYHKIUH ¢ YHCIOBBIM BBIBOZAOM pe3ynbraTtoB B Command Window;
DYHKIKY C 3aIKMCHIO PE3YILTATOB B (i

DyHKIKH, BIOXKEHHBIE B TJIaBHYIO () YHKIIUIO;

DYHKIKU ¢ IEPEMEHHBIM YHCIIOM apI'yMEHTOB;

OyHKIMH, BBI3bIBAIOIINE JPYTYIO QYHKIMIO, UMSI KOTOPOI MepelaHo KaK apryMeHT;
Moayasb 2. Bektopsl u Marpuiibl. CuctemMa JUHEHHBIX alre0panvyeckux ypaBHEHHUI

(CJIAY).
Tema 2.1. O6paTHas MaTpuLa. YMHOKEHNE MATPHIL.
Omepartop inv;
Omneparopsr Strcat, int2str, numz2str;
Omneparopsl length, min, max, mean, sort;
Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;
Tema 2.2. Metoa I"'aycca. MeToJ1 IpOCTBIX UTEPAIIHI.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0yCa0BIEHHOCTh CUCTEMBIL. Ynca0 00YCIOBIEHHOCTH.
Omneparopsl cond, rcond,;

Moayabs 3. O6paboTka pe3yJbTaTOB U3MEPEHUS] OAHOW BEITUUMHBI
byHKIIUN
Tema 3.1. Kpurepuii CTpioicHTA.
Omneparopsr polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omneparop lIsqcurvefit;
Tema 3.3. MuTepnosius.
Omeparops! interpl, linear, spline, nearest;

Mopayas 4. UnclieHHOE UHTErpUPOBAHUE
Tema 4.1. MeTopl IPSIMOYIOJILHUKOB
OmnepaTopsl SUM, Mean;
Tema 4.2. MeToan! Tpaneuui
Omnepatop trapz;
Tema 4.3. Metoa CuMmncoHa
Omneparop quad, int;
Tema 4.4. Meron HeroTona-Koreca 8 mopsaka
Omneparop quads;

MogayJs S. YpaBHEeHHE C OJHUM HEU3BECTHBIM
Tema 5.1. Metoa aesieHHS ITOT0IaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTo KacaTenbHBIX
Omneparopsi roots, poly, fzero;

Moayab 6. CucteMa HETMHEHHBIX YpaBHEHUI
Tema 6.1. MeTtoa HeroToHa-Padcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeToa IPOCTHIX UTEPAITHA.
Omneparopsr simplify, collect, pretty;

Moayasb 7. OnHoMepHasi ONTUMU3ALIMS
Tema 7.1 MeTtoansl OTHOMEPHON ONTUMHU3AITAHN
Omneparopsr fminbnd,;

Moayab 8. MHOromepHast ONTUMH3ALUS
Tema 8.1 MeTobpl MHOTOMEPHON ONTUMH3AIUN
Omneparops fminsearch, linprog, fmincon;

. Ipubnuxenue



Moayasb 9. luddepeHnmanbable ypaBHEHHS

Tema 9.1 Metons! pemenus 1nddepeHIHAIBLHBIX YPABHEHUI.

Omneparops! dsolve, diff;

3ak0ueHue. 3aKII0YUTEbHAS JICKIIUS 110 TIOJIBEICHUIO UTOTOB Kypca.
4. O0beM y4eOHOI TUCHUNIHHBI

:Bun paboueit paboTsl Ob6beMm
B 3auerHbIx B akanemuueckux

SIMHULIAX qacax
OO0mas Tpy10eMKOCTb JHCIUILTHHBI 3 108
10 y4eOHOMY ILIAHY
AYAUTOpPHBIE 3aHATHS: 0,89 32
Jlexuuu
JlaGopaTopHbIie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
ITonroroBka Kk 1a00paTopHBIM paboTam 1,055 38
CaMocTosiTenbHOE N3yUeHHUE Pa3/Ie]IoB Kypca 1,055 38
Buj nTOroBoro KOHTpoOJIsi: 3a4€T 3auer

Ob6beMm
Bup paboueit paboTst B 3auerHbIx B actp. wacax

€IMHULIAX
OO0mast Tpy10eMKOCTb M CHUILTHHBI 3 81
10 y4e0HOMY INIAHY
AyIUTOPHBIE 3aHITHSI: 0,89 24
Jlexuuu
JlaGopaTopHbIie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
ITonroToBka K 1a00paTopHbIM paboTam 1,055 28,5
CaMocCTOsITeTbHOE N3YUCHHUE Pa3J/Ie]ioB Kypca 1,055 28,5
Buj nToroBoro KOHTpoOJIsi: 3a4eT 3auer

AHHOTAIUA
padoueii nporpamMMbl JUCUUILJIMHBI
«JlucKkpeTHAsi MATEMATHKA B TEXHOJIOTHH HEOPTAHUYECKHUX BEIeCTB)

(B1.B.J[B.01.02)

1. He.m; AUCHUIIJIMHBI — q)OpMI/IPOBaHI/IC Y CTYACHTOB CHCTCMBI OCHOBHBIX HOHHTI/Iﬁ,
HCIIOJIB3YEMBIX JUISA MMOCTPOCHUSA Ba)KHEHUIIINX MaTEMAaTHYCCKHUX MOILGHGﬁ, n
MAaTEMaTUUCCKUX METOA0B UI OIMUMCAHUA PA3JIMYHBIX MTPOLECCOB.

2.

B pe3yJabTare n3y4eHus JMCUUILIMHBI 00y4YaKOLIUiics 110 NporpaMme 0axkajiaBpuara
JMOJIKEH

Obnadams crnenyronumu npodeccuoranbapiMu (I1K) komneTenusamu:

CMOCOOHOCTBIO TUTAHUPOBATh M MPOBOJUTH (PU3MUECKUE M XMMHUYECCKHUE DKCIIECPUMEHTHI,
MPOBOJUTH 00pabOTKY HX pe3ydbTaTOB M OIEHWBATh IOTPEIIHOCTH, BBIJIBHUTaTh
THIOTE3bl W YCTAHABJMBATh TPAHUIBI HMX TPUMCHEHHUS, TMPUMEHSATh METOJbI
MaTeMaTHYECKOTO aHajIM3a ¥ MOJCIMPOBAHHUS, TEOPETHUECKOTO M IKCIIEPUMEHTAIHLHOTO
uccnenoBanus (I1K-16).

3name:

OCHOBHBIC IIOHATHUA MW MCTOIbI I[HCKpCTHOﬁ MAaTE€MAaTHUKHW, MAaTEMAaTHYCCKHUX MCTOI0B
peuicHu-d HpO(I)CCCI/IOHaHBHLIX 3aaad.

Ymems:

MPUMEHATh MAaTEMAaTUYECKHE METOJbl IMPH PEIICHHH THUIOBBIX MPO(eCcCHOHATBHBIX
3a1ad.



Braoemy:

- METOJIaMH TIOCTPOCHUS MAaTEeMaTHICCKOW MOJICTH THUITOBBIX MPOPECCHOHANBHBIX 3a/1a4 U
COJIEPKaTEIIbHON MHTEPIPETAIIUHU TIOTYICHHBIX PE3YIIbTATOB.

3. Kparkoe cogep:kaHue TUCHUTLINHDBI:

BBeaenue.

Ponb muckpeTHON MaTeMaTHUKH MPHU pa3padOTKE M IKCIUTyaTAIlMH XUMHUKO-TEXHOJIOTHUECKUX

CHCTCM.

1. JJiIeMeHTbI TEOPUH MHOKECTB U ajiredpanyecKkue CTPyKTypbl.

BBenenne B IMCKpETHYIO MaTeMaTuKy. Poib AMCKPETHON MaTeMaTHKH IpU pa3padboTKe
U JKCIUTyaTalli XUMHUKO-TEXHOJIOTUYECKUX CHUCTeM. MHOKeCTBa, OTHOIIECHUS U (YHKIIHH.
3amaHre MHOXKECTB M OCYIIECTBJICHHE omepauuii Hax HuMH. CrocoObl 3amanus. Onepanuu
o0BbEIMHEHUS, TMepeceueHusi, pPa3HOCTH, JOIMOJHEHUS U JeKapToBa IPOU3BEACHHS.
Axcuomatuka TeopuH MHOXecTB. Anrebpa Kantopa. MuHuMmH3anms mpeacTaBICHUN
MHOecTB. [luarpammel Diinepa-Benna. bunapusie otHomenus. CrocoObl 3a1anus OMHAPHBIX
otHoeHui. CBolcTBa OMHAPHBIX OTHOIICHUN. PazOuenus. OTHOIIEHHUS] SKBUBAJICHTHOCTH U
nopsanka. [Ipeacrapnenue N-apHbBIX OTHOLICHUH OMHApHBIMU. AnreOpa oTHOIIeHUNH. DYyHKIUY.
WNubeknus, cropbekius u Ouekiua. Anredpandeckue CTpykTyphl. [lomyrpynmel. MoHoOUIbL
I'pynmer. [Moarpynmel. [uknuueckue rpynmbsl. ['pynmsl moactaHoBok. M3omopdusm rpymi.
Cmexnble iaccel 1o noarpynne. Hopmanbhbie aenutenu. @akrtop-rpynnbsl. Kombna:
onpeereHus1, CBOCTBa, mpumepsl. [loms.

2. DJyieMeHThI Teopuu rpagos.

I'padbl. 3amanue u xapaktepuctuku rpadoB. Buasl rpados. [loarpadsl. Marpuiist
CMEXHOCTH M MHUUAEHTHOCTH. CreneHu BepimimH. Mapmpytel Llenu. [{uknel. Pacctosnue
Mexay BepmmHamu. [uamerp u pamuyc rpada. YHapHble W OWHApHBIE ONEpalud Haj
rpadamu. JlononHeHnue rpada. YnaineHue U J100aBiIeHUE BEpLIMH. YajieHHe U J00aBIeHHUE
pebep. OtoxnaectBnenue BepmuH. Pacmersienne BepunH. OObenuHeHue rpados.
[lepeceuenune rpagoB. KommnoHneHTsl cBsizHOCTU. MocThl. BepuinnHas u pebepHasi CBS3HOCTb.
CBS3HOCTb OpPUEHTHPOBAHHBIX T'padoB. AJTOPUTM BBIUMCIEHUS CBSI3HOCTH. BHYyTpeHHAA
ycTOH4YMBOCTh. BepimmHHOe umnciao He3aBUcHUMOCTH. PebGepHoe YHCIO HE3aBHUCHMOCTH.
Bepmunnoe u peGepHoe nokpeitue rpada. Baemnss ycroitunBocts. BepinnHoe u pedbepHoe
YHCJIO BHEIIHENW ycToMUMBOCTU. L{UKIIBI M pa3pe3bl. DiaepoBbl HUKIIBL. ['aMUIbTOHOBBI LIUKIIBI.
[TnanapHocTs 1 ykiazaka rpados. I'panu minockoro rpada. Packpacka rpados. Xpomatuueckoe
yucio. l'umoreza wyethipex kpacok. [lepeBpsa. Ompenenenus. CroiictBa. Teopema Komm.
dyHaamMeHTanpHas cucTteMa LHUKIOB. OCTOB HAaMMEHBIIErO Beca. YTMOPSAOYECHHBIE JEPEBbS.
bunapnsie nepeBbs. JlepeBbs COPTUPOBKU. ANTOPUTM MTOMCKA B IEPEBE COPTHUPOBKH.

3. ByaeBbl pyHKIuM.

Anrebpa noruku. byneBsl pynkiuu. Croco6sl 3amanusi. byneBsl QpyHKIIMKU OAHOU U
JBYX MEPEMEHHBIX U uX cBoiicTBa. Popmysbl OyneBoil anredpbl. OCHOBHBIE 3aKOHBI OYIEBOl
anreOpsl.  OkBUBaIeHTHOCTH  Qopmyn. Ilpunmun  nBoiictBeHHOCTH.  COBEpIICHHBIC
IU3BbIOHKTUBHBIE M COBEPUICHHBIE KOHBIOHKTHBHBIE HOpMajbHble (QopMbl. CHCTEMBI
JJIEMEHTapHbIX OyneBbIX (yHKIUH. @OYHKIMOHAIBHO IOJIHBIE CHCTEMbI JJIEMEHTapHBIX
OyneBbix ¢GyHkuuid. IIpumepsl (YHKIHMOHAIBHO MONHBIX OazucoB. Baxuelne 3aMKHYyTbIe
kimaccel. TeopemMa o0 (QyHKUMOHANBHOM TOMHOTE. MuHuUMH3aLus OyNneBbIX (QYHKIHM.
CokpamieHHasi, TynukoBas W MuHuMaibHas (opmel. Kapter Kapno. Meton coueranus
uHIekcoB W meton KyaiiHa. MuHMMU3anus KOHBIOHKTUBHBIX HOpMalbHBIX (opm. OO630p
NPUIIOKEHUH JUCKpeTHOM Marematuku. Paszpa®orka 3¢((dekTHBHOrO MaTeMaTH4ecKoro,
MIPOrpaMMHOT0, WH(GOPMAIMOHHOTO M TEXHUYECKOro O0OecreyeHusi Ha OCHOBE METO/OB
JUCKPETHON MaTEMATHUKH.

5. UcunciieHne BbICKa3bIBAHUI.

BBenenne B MaremaTuueckyro Joruky. Kparkue cBeneHus U3 MCTOpUHU
MaTeMaTH4ecKol JOruku. Ponb mMaTemaTtnyeckoil JIOTMKM NpH pa3paboTKe M SKCIUTyaTalluu
XUMHUKO-TEXHOJIOTHYECKUX CcHUCTeM. DopMalbHblE aKCHOMAaTHYeCKue cucTeMbl. CHUMBOJIBI,
BBIpaXKEHUS, GOpMYIbl, akcOMBbI. [IpaBuio BbIBO/A, HEMOCPEACTBEHHOE CIIEJCTBUE, BBHIBO/,



teopema. Jlornka Bbicka3piBaHuid. Jlormueckuii BeiBoa. Akcuombl. [IpaBuiio modus ponens.
Teopema genykuuum ©  npaBuiao cwuioru3ma. [lomHOoTa W HENPOTUBOPEYHMBOCTS.
HeszaBucumocts akcuom. Pazpemmmumocts teopuu. [lpyrue akcuomartusauuu. IIpoBepka
BBIBOJIMMOCTH C TOMOIIbI0 MCTUHHOCTHBIX Tabmun. CekBeHuuu ['eHuena. Mozaenb MupOB
Kpunke. Meton pesomouuii Pobuncona. Meron knay3 Bonra. OOpatnblii meron MacnoBa
(6nmaronpusaTHBIX HAOOPOB).

6. Ucunciienne npeuKaToB U HeYeTKAasl JJOTHKA.

Jloruka mpeaukaToB. ABTOMaTH3aIUs JIOTHYECKOro BbIBoja. [lepeMeHHbIe, GyHKINH,
TEpMBI, TPEeIUKaThl, KBaHTOPHIL, (popmynel. OO6macth zeiicTBus kBantopa. CBOOOAHBIE H
CBSA3aHHbIE IIEpEMEHHBIE. WNHurepnperanuu, PaBHOCUJIBHOCTb. Pacno3naBanue
obme3naunmocT. [Ipobrema pa3pemmMocTH. AKCHOMBI H TpaBWIa BBIBOJA HCYHCICHUS
npeaukaroB. Teopema aenykuuu. HempoTuBopeunBOCTh U MOJHOTA. BhIHECEHNE KBAHTOPOB U
npenBapeHHas HopMmaibHas (opma. CkyneMOBCKHE CTaHAapTHBIE (OPMBI. DpOpPaHOBCKHIA
yHHUBEpCYyM U Teopema OpOpana. [loacranoBka u yHudukanus. MeTon pe3oirouuil U ero
nosHoTa. Crparerun Mmertoja pesontouuid. Ju3ptoHkTel XopHa. IIpuHnun noruyeckoro
nporpammupoBanusi. Heuetkue mHoxectBa. Heuerkas noruka. [losiBneHre u cyTb HEYETKOCTH.
@opmanuzanus HedyeTKocTH. DYHKUMS NpUHAUIEKHOCTU. JIMHTrBHCTHYECKass MEepeMEHHas.
Onepanuu HaJ HEYETKUMU MHOXecTBamu. HeueTkas apudmeruka. Metoasl aedazzuduxariim.
Heuerkue otHomenusa. CraHgapTHble HEYETKHUE JIOTMYecKue omepanuu. HeueTkuit BBIBOA.
CreneHn HICTUHHOCTHU U CTENIEHU YBEPEHHOCTU. HeueTkuil anamor Meroga pe3oJItoLuii.

7. Koneunble aBToMaThl, MAaIIMHbI ThropuHra-Ilocra, /10 KHOCTH BHIYMCICHHH.

DneMeHTHl TeopuH aBToMaToB. [loHATHE aBTOMAaTHOTO peoOpazoBaHus HHGOOPMALIUU U
KOHEYHOTO aBTOoMarta. CriocoOsl 3aanus aBToMaroB. ABTomaTtsl Muiu u Mypa. [Iporpammuas
W amnmapaTHas peajiu3alus aBTOMAaTOB. OKBUBAJEHTHOCTh M MHUHUMH3AIMS aBTOMATOB.
Marmunsl Teropunra-Ilocta. @opmanuzaius TOHATHS alroputMa W GOpMalibHbIE MOJEIH
anroputMoB. MammHa TeropuHra: ompezeneHusi, CBOWCTBa, rpadsl mepexomoB. MainHa
ITocra. Ilporpammber mms mamuH. [Ipobrmema pacmosnaBanus. [IpoOiieMa OCTaHOBKH.
AdroputMuYecku Hepaspemumbie mpodaembl. CIOKHOCTh anrOpuTMOB. Mepbl CII0KHOCTH.
BpemenHas U e€MKOCTHas CIIO)KHOCTb. ACHMITOTHYECKAs! CJIOKHOCTb, MOPSAOK CIOXHOCTH,
CIOXHOCTh B CpPeIHEM MW B XyIumeM ciydae. TpyaHopaspeliMMble — 3a/Jauu.
HenerepmunupoBannass mamuua Teropuara. Kmaccer P u NP. NP-mommbeie 3amaun. NP-
MOJIHOTa MPOOJIEMBI BBITOTHUMOCTH (DOPMYNT JIOTMKH BbICKa3biBaHH. OO030p MPUIOKEHHIMA
MaTeMaTH4ecKol JIoruku. HampaBineHus ucronb30BaHus anmnapara MaTeMaTUYeCKON JIOTHKH B
3amayax TmpakThuueckoil wuHopmartuku. Croemmdukanmus W BepupUKALUI MTPOrPaMMHO-
anmnapaTHBIX IPOEKTOB, JIOTUYECKOE IMPOrpaMMHpPOBAHUE, IMOCTPOECHHUE OHTOJOTUH, S3BIKU
OOIICHHS] MHTEJNIEKTYallbHBIX areHTOB.

4. O0bem yueOHOH TUCHMIINHBI:

Bunsl yaeOHOM paboTh B 3aueTHBIX B akazem. acax
eIMHUIIAX
O01mas TPy10eMKOCTh AUCHHUILIMHBI IO Y4eOHOMY IJIAHY 3,0 108
AyauTOpHBbIE 3aHATHS: 0,9 32
Ulexuuu (JIek) - -
UlaGopatopusie 3anatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,1 76
Bua xonTpossi: 3a4yer - 3ader
Buzsl yaeOHOM paboThI B 3aueTHBIX B acTpoH. uacax
eIMHUIIAX
OO01as TPY10eMKOCTh AUCHUIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
AyAUTOpPHbIE 3aHATHS: 0,9 24




Jlexumu (Jlek) - -

JlaGopaTtopusbie 3anatus (I13) 0,9 24

CamocrositeabHas padora (CP): 2,1 o7

Bua koHTpOJISi: 3a4eT - 3auer
AHHOTAIUA

padoueii mporpaMMbl JUCUMUILIIMHBI
«XHMMHUYeCKasd KHHETHKA PeaKuni MOJIy4YeHUs] HEOPraHM4YeCKNX BelleCTB)
(h1.B./1B.02.01)

1. Heap aucuumauHbl — cPOpMHUpPOBATH 3HAHHA Yy OOydYarIerocs 00 OCHOBHBIX
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKHUX MPOLECCOB, MYTAX BBIABICHUSA
METO/IOB, MO3BOJIAIONINX YCTAHABIMBATH MPUPOY CKOPOCTh-OMPECIISIONIEH CTaAuN U JIeJaTh
BBIBOJBI O BO3MOYKHOM MEXAaHM3ME€ pEaKLUH, MOHMMATh POJb KaTaliu3a s XUMHYECKOU
TEXHOJIOTHUH.
2. B pe3yabraTre u3ydyeHHs] JUCHUILIUHBI 00yUyalomuiics Mo nporpaMmme fakajappuara
HOJIKeH:
Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:
—  CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOIAUTH (PU3UUYECKHUE U XUMUYECKHE IKCIEPUMEHTHI,
MPOBOAUTH 00pPaOOTKY MX pPe3ylbTaTOB M OIEHUBATH MOTPEUIHOCTH, BBIABUTATH T'MIIOTE3bI U
yCTaHaBJIMBATh I'PAHMIIBI UX MPUMEHEHMs], IPUMEHATh METOJbl MAaTEMATHUYECKOr0 aHajlu3a U
MO/ICJIMPOBAHUS, TECOPETUUECKOTO M IKCIIEpUMeHTaIbHOT0 recienoanus (ITK-16);
— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHHUS OCHOBHBIX (PH3UYECKUX TEOPHHA IS PEIICHUS
BO3ZHUKAOMIUX (PU3NICCKUX 3aJ1a4, CAMOCTOSITCILHOTO MpUOOpeTeHHsT (DU3WYSCKUX 3HAHUH,
JUISE TIOHUMaHUsl TIPUHIAIIOB PabOThI MPUOOPOB M YCTPONCTB, B TOM YHCIIE BBIXOISIIAX 32
pe/esibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19).
3nams:
- OCHOBHbBIE KHUHETHYECKNE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEaKIINi;
- TEOPUH XMMHYECKON KUHETHUKH, TyTH TEOPETHUYECKOTO pacuera CKOPOCTEH XMMUYECKUX
peakiuii 1 OrpaHUYEHUS B IPUMEHUMOCTH PACYETHBIX METO/IOB;
- OCHOBBI TeOopud (HOTOXMMHUECKHUX U TEMHBIX pPEaKluid, peakiuid B pacTBOpax.
0COOCHHOCTH MX CTaJIUHHOTO MPOTEKAHHS U YCIOBUS OCYILIECTBICHHUS;
- OCHOBHBIE YEpPThl TOMOTE€HHOTO M TETEPOreHHOT0 KaTajin3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO Mpoliecca B MPUCYTCTBUU KaTaIn3aTopa.

Ymems:
- MPUMEHATh TEOPETUUYECKHE 3HAHUS W OSKCHEPUMEHTAIbHBIE METOJbl HCCIEI0BAHMS
(bU3MYEeCKON XUMHUU U1l PEIICHHS BOIPOCOB, BO3HUKAIONIUX NPH H3YYCHHH KHHETHKU
XUMHUYECKUX PEAKIUM;
- HaxOJIUTh CKOPOCTh ¥ YCTAHABIIUBATH MOPSAIOK XUMUYECKON pPEeaKInu;
- MPOBOJIUTH AHAJIW3 U KPUTUUYECKU OLIEHUBATh MOJIyY€HHbIE SKCIIEPUMEHTAIIbHbIC JAaHHBIE,
000011aTh 1 1esaTh 000CHOBAaHHBIE BBIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:
- 3HAHUSIMA OCHOBHBIX 3aKOHOB XMMHYECKOW KWHETHUKH, BIHMSHHUS Pa3IUIHBIX (haKTOPOB
(Temmeparypsl, JaBJIEHUs, KaTalM3aToOpa) Ha CKOPOCTh XMMUYECKON pEeaKIuu.
- KOMILIEKCOM METOJIOB OTIPEIEIICHUS TIOPSIKA K CKOPOCTH PEAKITUH;
- MoAXOAaMHu JJIsl YCTAHOBJIEHUS JUMUTUPYIOIIEH CTaJMd WU MEXaHW3Ma HU3ydaeMou
XMMHYECKON PEaKIuu.

3. Kparkoe conep:xanue TUCHUNIHHBI

Xumuyeckass KuHeTHKAa. CKOpPOCTb XUMHUYECKOW pEaKLUH, KOHCTAHTa CKOPOCTH,
MOPAZIOK M MOJIEKYJISIPHOCTh peakuuu. KuHetnka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro u
HYNEeBOTO MopsAnkoB. uddepeHnnansable U HHTETPaIbHbIe METOMABI OMpEAeNeHUs MOpsIKa
peakmuu. CinoxxHple peakuuu. [[pUHINAIT HE3aBUCUMOTO MPOTEKAHMS DJIEMEHTAPHBIX PEaKIIHi.
OOpatumble, mapamienbHble M IOCIEIOBATeNbHBIE peakiuu 1-ro mopsaka. [IpuHmum



JIMMUTHPYIOLIECH cTaauu [I0CJIEI0BATEIbHON XUMHYECKOU peaxkuuu. Meron
KBa3UCTAI[MOHAPHBIX KOHILIEHTpalMid, oO0jacTb mNpuMeHeHHs. BiusHue TemmepaTypsl Ha
CKOpOCTh peakiuu, mpubmmwkeHHoe mpaswio Banr-I'odhda. VYpasuenue Appenuyca,
muddepeHManbHas W MHTErpajibHble  (QOpPMBI  ypaBHEHHUS. OKCIOHEHIMallbHas Qopma
ypaBHEHUs1 AppeHuyca. DHEprusi aKTUBALMU U TIPEIPKCIOHECHIIMAIbHBIA MHOXKHUTEIb.

Teopun XMMHUYECKON KUHETUKH: TEOPUS AKTUBHBIX COYAAPEHUN U TEOPUS NEPEXOTHOTO
cocrostHust TIIC (akTuBUpoBaHHOrO Komiuiekca). OcHoBHble nonoxeHuss TAC, mexaHusM
akTuBaluu MoJekyn. KoHcraHTa ckopocTd OUMONEKYNIApHOM peakiuu. OU3UYECKH CMBICI
MPEAIKCIIOHEHIIMATBHOTO MHOXUTENSI M SHEPTHMU aKTHBAllMM B paMKaX TEOPUU AKTHUBHBIX
coynapenuii.  Crepuyeckuil ¢akTop, HEOOXOAMMOCTH €ro BBEICHUS B KHUHETUYECKOE
ypaBHEHUE peakUUU. JJOCTOMHCTBA M HEJOCTATKM TEOPUU AaKTHBHBIX cOynapeHui. MexaHusm
MOHOMOJIEKYJIAPHBIX Ta30BbIXx peakuuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexogHoro cocrosuust (aktuBupoBaHHOro Komiuiekca) (TIIC wmm TAK). OcHoBHBIE
nonoxenusa TIIC, kuHeTumyeckas cxemMa peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC U €ro
cBoiicTBa. [loBepxHocTh moTeHUManbHON 3Hepruu. Koopaunara peakuuu, npoduip myTH
peakuuy, »HHEPrus axkTUBALMM. OHTaJblMg M DJHTponus axTtuBauuu. lcromkoBaHue
MPEIIKCIIOHCHIIMATBHOTO MHOXHTEISI M CTEPHUUECKOro ¢axTopa B paMKax TEOpPHUH
MIEPEXOIHOTO COCTOAHMS. [JOCTOMHCTBA M HEAOCTATKU TEOPHUHU.

DOTOXUMHUYECKUE peaKIu. XuMuueckue u GoTopu3nyeckue CTajuu, BTOPUUHBIC
npoueccel. Kuneruka dotoxumuueckux peakiuii. CeHcHuOMmM3npoBaHHbIe (HOTOXUMHYECKHE
peakuuu. llenHble peakuuu, MeEXaHHU3Mbl 3apOXKICHMS, pa3BUTUA U OOpbIBA LEIHU.
HepasBeTBineHHple ¥ pa3BETBICHHbIE LEMHbIE peakUud. BeposTHOCTHas  Teopus
pa3BETBICHHBIX peakuuid. [IpenenvHble SBICHUS B LECMHBIX PEAKLMAX, HH)KHUHA WM BEPXHUHU
npenensl BociulaMeHeHus. OCOOEHHOCTH MPOTEKaHMsI XMMHYECKUX PEaKIUil B pacTBOpax.
Knerounsnii s¢ddexr. Kunernmueckas cxema NpoTeKaHHs OWMOJEKYJISPHOW peakiuu B
pactBope. [lpemenpHble ciydaum TpoTekaHus peakiuu. boictpeie  (auddy3uoHHo-
KOHTPOJIMPYEMbIC) peakiuu, AUPQPY3UOHHBIA TMpenen KOHCTAaHTBl CKOPOCTH pPEaKIUH.
VYpaaenue bpencrena-breppyma. KuneTnka HOHHBIX peakiuil B pacTBopax. BiausHue HoHHOM
CHJIBI pacTBOpa HAa CKOPOCTh PEaKklUil ¢ ydacTreM UOHOB. MakpokuHeTuka. Ponb nuddysun B
KHHETUKE TeTEPOreHHBIX peakuuid. Pa3nuyHble peXUMbl MPOTEKAHUS peaKiuil (BHEIIHSS
KHUHETHYecKasi 00J1acTh; 00J1acTH BHEIIHEH U BHYTpeHHeH auddy3un).

Karamm3. ['oMoreHHelii u rereporeHHbli kaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakuui. BrnusHue karanuzaropa Ha TEPMOAMHAMUYECKHE U KUHETHYECKHE
napameTpsl  peakiuu. CeleKTUBHOCTh  KaTalu3aTopa, KaTaJIUTUYeCKass aKTHUBHOCTD.
l'omorennsiii katanu3. CAUTHBIA W pa3feibHBIA MEXaHU3Mbl KATAIUTUYECKOTO JEHCTBUS.
DHepreTuyeckue AuarpaMMbl B3aUMOJICHCTBUSI pEareHToB ¢ KartanuzaropoMm. OOmui wu
cnenuduueckuii KUCIOTHO-OCHOBHOM Katanu3. KaTanu3 koMIuiekcaMu nepexoHbIX METaIOB.
®epMeHTaTUBHBIN KaTanu3. ['eTeporeHHbIl Kartanu3. THIbI FeTepOreHHBIX KaTaau3aTOpoB.
3aKoH JACHCTBYIONIMX MOBepXHOCTEW. KnHeTHKa reTeporeHHbIX peakiuii. Teopuu kaTaimsa.

4. O0beM yueOHOM TMCUNILIHHBI:

. B 3aueTHBIX B akanem.
Buabl yueOHo# padoThl
eTHHHIIAX yacax
O01mast TPy10eMKOCTh THCHUIIJIMHBI 110 Y4eOHOMY 50 180
JIAHY '
AyIUTOPHBIE 3aAHSITHSI: 1,8 64
Jlexumu (JIek) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
Buja koHTpOJISI: IK3aMeH JK3aMeH
1.0 (36)




B
Buabl yueOHol padoThI 3a4eTHBIX | B acTpoH. yacax
eIMHULIAX
O0mass Tpya0eMKOCTh AMCUMIUIMHBI 10 Yy4eOHOMY 50 135
TJIAaHY '
AyIUTOPHBIE 3aHITHS: 1,8 48,6
Jlexmn (Jlek) 0,9 24,3
[TpakTaeckue 3arstus (I13) 0,9 24,3
CamocrositeasHas padora (CP): 2,2 59,4
Bua koHTpOJIA: 3K3aMeH DK3aMeH
1,0
(27)
AHHOTAIUA

paﬁoqeﬁ nporpaMmmbl JTHCHUIIJIHHBI

«DU3UKO-XMMHYECKHE OCHOBBI MnmpoueccoB MPOU3BOJACTBA HCOPraHNMYIECCKHUX BCIIECTB»

2.

(B1.B.JIB.02.02)

Heyb AMCHUMIUIMHBI — O3HAKOMUTHCS C TEPMOANHAMUIECKOI TeOpHel pacTBOPOB NEKTPOIUTOB U
NIEKTPOXUMHUECKUX Lenel (TaJbBaHUYECKUX JJIEMEHTOB), IOHATH OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH TIPOTEKaHMS XHUMHMYECKHMX IMPOLECCOB, pOJb KaTaiau3a JUIsi XHUMHUYECKOM
TEXHOJIOTHH.

B pe3yabTaTte u3yyeHus AMCUMIUIMHBI 00y4aIOIIMIACs 110 POorpaMMe 0aKkaaaBpUaTa JI0JKeH

Obaaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

CIOCOOHOCTBIO TUTAHUPOBATH M MPOBOANUTH (DPU3UYECKHE W XUMHUYECKHE KCIIEPHMEHTHI,
IPOBOJIUTH 00PaOOTKY UX PE3Yy/IbTaTOB U OLEHUBAThH IOIPEIIHOCTH, BBIIBUIATh TUIIOTE3bI
U YCTaHaBIMBaTb TIPAHULIBI HUX MPUMEHEHUS, MPUMEHSATh METOJAbl MAaTeMaTUYECKOTrO
aHaJIM3a U MOJAEIMPOBAHUS, TEOPETUUECKOI0 U 3KCIepuMeHTanbHoro uccnenosanus (I1K-
16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DU3MYECKMX TEOPUM M peleHHs
BO3HUKAIOMMUX (U3MUYECKUX 3aJa4, CaMOCTOSITENIbBHOIO MpHOOpeTeHus (U3HUECKUX
3HaHUH, A7 MOHMMAaHMS TPUHIUIIOB paboThHl MPUOOPOB M YCTPOMCTB, B TOM YHUCIE
BBIXOJISIIIMX 32 MPEebl KOMIIETEHTHOCTH KOHKpeTHOTro Hampasienus (I1K-19).

3name:

OTJIMYHTEIIbHBIE OCOOCHHOCTH B TOBEACHHH PACTBOPOB JJICKTPOJIUTOB, CBSI3aHHBIC C
MIPOXOKICHUEM DJIEKTPUIECKOTO TOKA;
TEOPHIO TATbBAHHYCCKUX SIBJICHU;
TEOpUU KHHETUKH, MYTU TEOPETHUECKOrO pacyeTa CKOpPOCTEH XMMHMUYECKUX peakuuid u
OTpaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;
OCHOBBI TEOpUH (HOTOXUMHUYECKMX M IEMHBIX PEaKIMil, 0COOEHHOCTH WX CTaJIUHHOTO
MIPOTEKAHUS U YCIIOBHSI OCYIIECTRIICHHUS,
OCHOBHBIE YEpPThl TOMOT€HHOTO U TEeTEPOTeHHOTO KaTaiau3a, MPHYUHBI YCKOPECHHUS
XUMHYECKOTO TIpOoIlecca B MPUCYTCTBUHU KaTaIu3aTopa.
Ymemn:
MPUMEHITh  KOHJIYKTOMETPHUYECKHE H  TOTCHIUOMETPUYCCKUE  W3MEpPEeHHsS IS
ompeAeNieHUus] TEePMOAMHAMHUYECKUX (YHKIUNH XHUMHUYECKUX PEAKIM, KOHCTAHTBI
JUCCOITUAITIH, IPOU3BEACHUS pacTBOPUMOCTH, pH pacTBOpOB U T.1I.
MPUMEHITh TEOPETHUECKHE 3HAHWS M DKCIEPUMEHTalIbHBIE METOJbI HCCIIEIOBAHUS
(U3MYECKON XUMUM JUIsl PEIICHHUS BOIPOCOB, BO3HUKAMOIIUX IMPH H3YYCHHH KHHETHKH
XUMHYECKHUX PEaKIIHii;
MTPOBOJINTHh AHAJU3 U KPUTHYECKH OICHUBATH TMOJTYYCHHBIC YKCIICPUMEHTAIbHBIC JaHHbIC,
00001aTh 1 fenaTh 000CHOBaHHBIE BHIBOIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy.




— KOMIUIEKCOM COBPEMEHHBIX 3JEKTPOXMMHUYECKMX METOJOB HCCIEJOBAHUS UL
ONIpEACICHUsI TEPMOJUHAMHYECKUX XAapPAKTCPUCTHUK DJIEKTPOJIUTOB M XMUMHYECKHX
peaKuuii;

— METOJaMU ONPEIEIICHUS MOPAJIKA U CKOPOCTH PEAKIUH, YCTAHOBJICHUS JIMMUTUPYIOIIEH
CTaJAUHU U MEXAHU3Ma U3Yy4aeMOM XUMHUECKOU peaKIuu;

— HaBBIKAMHU COCTABJICHUS TaJbBaHUYECKUX DJJEMEHTOB [UIsl LEJNEeH OIpeNeIcHUs
TEPMOAMHAMMUYECKUX XapAKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMOMN pPEaKIlMH;

— 3HaHWSIMM OCHOBHBIX 3aKOHOB XMMHMUYECKOW KMHETHKH, BIMSHUS PA3IUYHBIX (HaKTOPOB
(TemriepaTypsl, 1aBJIE€HUS, KaTaIU3aTOpa) HA CKOPOCTh XUMUYECKONW pEaKuu.
3. Kparkoe cogepxanne 1ucUMIIHHBI

PacTBOpBI 3JIEKTPOJIMTOB. Onekrpoctatuyeckas Tteopusi [lebas-Xriokkens. Pacuer

aKTUBHOCTH U CPETHUX MOHHBIX KO3()(PULIMEHTOB aKTUBHOCTH CUJIBHBIX JIEKTPOJIHUTOB B

pa30aBIeHHBIX U KOHIICHTPHPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOH KOHILIEHTPAIIHH.

VYaenpHas U MOJIIpHAsi JIEKTPUYECKUE MPOBOAUMOCTH. CKOPOCTh IBMIKEHUS U MOJBHIKHOCTD

1noHOB. [IpeaenbHble MOJISPHBIE AIEKTPONPOBOJIHOCTH HOHOB. 3aKOH HE3aBUCUMOTO JABH)KEHUS

noHos Komppayma. IIpuMeHeHune uU3MEpeHMH  3JIEKTPUYECKOM  IIPOBOAMMOCTH  IUIA

OIIpe/IeNICHUS CTETIEHU U KOHCTAHThI IUCCOLMALIUY CJIA0BIX 3JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHE CHCTeMbI (1enu). Bo3HUKHOBEHME CKayKa ITOTCHIIMAIA HarpaHULE
paznena npoBogHUKOB | u |l poga. JIBoMHOM 31eKTpUUecKUi ClIOM. DNEKTPOABIKYILAs CUJia
raJIbBAHUYECKOTO  DJIEMEHTA, JJEKTPOAHBIM IOTeHUMan. TepmMoauHamMuueckas TEOpHUs
rajJbBaHMYECKUX SBJICHUH, ypaBHeHHe HepHcra. DnexTpoxummuueckas (popmMa OCHOBHOTO
ypaBHEHHUs TEPMOIAMHAMHKH, TemiieparypHbiii koddurment DJIC. Dnexktponsl | u Il pona,
ra3oBbl€ U OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE 3JIEKTPO/Ibl. THUIIBI FaJIbBAHUUECKUX 3JIEMEHTOB:

XMMUYECKHE, KOHIEHTPALMOHHbIE, C MEPEeHOCOM U 0e3 nepeHoca. XUMHUYECKUE HCTOYHHMKH

TOKA, TOIUIMBHBIE 3JIEMEHTBHI.

Xumuyeckass KuHeTHKa. CKOPOCTh XMMHYECKOW PpEaKIMHM, KOHCTAHTAa CKOPOCTH,
MOPAJIOK M MOJIEKYJISIPHOCTh peakuuu. KuHetnka HeoOpaTUMbIX peakuuil 1-ro, 2-ro, 3-ro u
HyJeBoro nopsakos. /luddepeHnuanbHbple 1 MHTErpaibHble METOJbl ONpEAETICHUs MOpsIKa
peakuuu. CiaoxHble peakiuuu. [I[pyHIUMN HE3aBUCUMOTO MPOTEKAHUS 3JIEMEHTAPHBIX PEaKIUil.
OOpatuMble, NapajlebHbIE M IOCIEAOBaTeNIbHbIE peakuuu 1-ro mnopsaka. BrnusHue
TEMIIEpaTypbl Ha CKOPOCTh peakiuu, NpubmkeHHoe mnpaBuio Baut-I'opda. VYpaBHenue
Appennyca, auddepeHunanbHas U UHTErpayibHble (OPMbI ypaBHEHMS. ODKCIIOHEHIUMAJIbHAs
(dopMa ypaBHeHUs1 AppeHuyca. JHEprusi akTUBALlMU U MPEA3KCIOHEHIUAIBHBI MHOXKHUTEb.

Teopun XUMHYECKON KWHETHUKU: TEOpUS aKTUBHBIX COYNAPEHHI M TEOpHUs IEPEXOJHOTO
cocrostHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJbIMS M DHTPONUS AKTHBAIUH.

DoTOXMMHUYECKHE peaklnu. XUMuieckue U GpoTopuzndeckue cTauu, BTOPUYHBIE MPOIECCHI.

Kunetnka ¢oroxumuueckux peakuuii. CeHCUOUTU3UPOBAHHBIE (POTOXUMHUYECKUE PEaKIIUH.

IlenHble peakuuu, MEXaHU3MBbI 3apOKIACHUSA, Pa3BUTUS M OOpbIBa 1enu. Hepa3BeTBieHHbIE U

pa3BETBICHHBIE LIEMHBIE peakuuu. BeposTHOCcTHas Teopusi PAa3BETBICHHBIX pEaKLU.

IIpenenbHble ABIEHNS B LIETIHBIX PEAKLUAX, HUKHUNA U BEPXHUH NPEEIIbl BOCIIAMEHEHHS .

Karamm3. I'omoreHHeli u rereporeHHbli KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakuui. BiusHue karanmsaropa Ha TEPMOAMHAMUYECKUE U KUHETHYECKHE
napametrpsl  peakiuu. CeleKTUBHOCTb  KaTajau3aTopa, KaTaluTU4eckass aKTUBHOCTD.
I'omorennsblii karanu3. CIUTHBIM W pa3AeiabHBIE MEXAaHU3Mbl KaTAJIUTUYECKOIO IEHCTBHSL.
DHepreTuyeckue AuarpaMMbl B3aUMOJICHCTBUS pEareHToB ¢ KartanuzaropoMm. OOmui u
cnienn(puIecKuit KUCIOTHO-OCHOBHOM KaTanu3. Karanus KoMIuieKcaMu NepexoHbIX MEeTalIoB.
depMeHTaTUBHBIN KaTanu3. ['eTeporeHHbll Kartaan3. TUIbl FeTepOreHHBIX KaTalu3aTOpoOB.
3aKoH JENCTBYIOIMX MOBEPXHOCTEN. KMHETHKA reTeporeHHbIX peakini.

4. O0beM y4yeOHOH JUCHUILINHBI:

. B 324Y€THBIX B aKajeM.
Buabl padoueit padboTsl
eIMHHUIAX yacax




O01mas Tpy10eMKOCTh TUCHHUILIMHBI 10 Y4eOHOMY 5.0 180
IUIAHY
AyaUTOpPHBIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktrueckue 3ausarus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua KoHTpOJISA: 3K3aMeH sk3aMmen (1,0) | sk3amen (36)

. B 32a4eTHBIX B 2CTPOHOM.
Buasbl padoueii padoTsl

eIMHHUIAX yacax

OO0masi Tpy10€eMKOCTb M CHUILIUHBI 110 Y4eOHOMY 5.0 135
IUIAHY
AyIUTOPHBIE 3aHITHS: 1,78 48
Jlexuunu (Jlek) 0,89 24
[Tpaktrueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua KoHTpOJIsA: 3K3aMeH sk3amen (1,0) | 3k3amen (27)

AHHOTALUA
padoueii MporpaMMbl JUCHUNJIMHBI
«TexHHKa IKCMEPUMEHTAJIBLHBIX HCCJI€0BAHUI B TEXHOJIOTUM HEOPraHUYeCKHX
pemecTs» (b1.B./1B.03.01)

1. He.]'lb AUCHHUIIJIMHBI HpI/IO6peTeHI/Ie O6y‘laIOIJ_II/IMI/ICH 3HAaHUN OCHOB METOA0JIOTHH,
IIPUHIUIIOB OpraHu3aluu I/ICCJ'IG)IOBaHI/II\/'I B XHMHUYECKOH TEXHOIOTHU HCOPTaHNYCCKUX
BCIIICCTB.

2. B pesyabTare M3y4eHUsi JUCHHUILVIMHBI 00y4amolmiics 1Mo mporpamMe 0akajnaBpuara

JOJIZKEH::

Obnadamye cleayomUMU TPopecCHOHATbHBIMA KOMIIETEHIUSAMMU:

— CHOCOOHOCTBIO TPOBOAWTH AHAIM3 CBHIPhS, MAaTepPHaJOB M TOTOBOH TPOIYKIIWH,
OCYILIECTBIISITh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO CHCTEMATH3UPOBaTh W 0000maTh WHOOPMAIMIO TO HCIOJb30BAaHUIO U

dopmuposanuto pecypco npennpustus (ITK-16);

— TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHHWE CBOMCTB XUMHUYECKUX 3JEMEHTOB, COCJUHEHUH U

MaTepUaJiOB Ha UX OCHOBE JIJIs pelieHus 3a1au npodeccnonanbHoi aesteraproctu (ITK-18);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO WH(POPMAIINIO, OTEUECCTBEHHBIH M 3apyOeKHBIN

OmbIT 10 TemMatuke uccienaoBanus (ITK-20)

3nams:

- MeTOoJbl HuccienoBaHHUs (PA30BBIX pABHOBECHH B TIETEPOrCHHBIX CHCTEMAax, KpUTEpUU
YCTaHOBJICHHS PABHOBECHS;

- OCOOCHHOCTH HCCJIEJOBaHMS PaBHOBECHH B CHUCTEMaX «ra3 - JKUIKOCTbY, (CKUIKOCTh —
TBEPIOE TEII0», «I'a3 — TBEPHOE TEIO;

- METO/Ibl U3YYEHHsI KWHETUKHU TOIMIOXUMUYECKNX U N€TEPOr€HHO-KATATUTUYECKHUX IIPOLIECCOB
Ymems:

- NpUMEHTH npaBuwia ['nO0ca /Ui HaXO0XKACHUS NpPENeIbHON pa3MEpHOCTH B UCCIIEIOBAHUU
PaBHOBECHI;

- KOHCTPYHPOBAaThb 3SKCIEPUMEHTAIbHYI0 YCTaHOBKY [UISl HCCIEAOBAaHUS pAaBHOBECHS U
KMHETUKU FE€TEPOreHHBIX IIPOLIECCOB;



- POBOJUTH IKCTIEPUMEHTHI 10 33IaHHBIM METO/IUKaM;
- aHAJIM3UPOBAThH PE3yIbTAThl IKCIICPUMEHTORB;

Brnaoemw.:

- METOJAaMHM TEOPETHYECKOTO M IKCIECPHUMEHTAIBHOTO MCCICAOBAHUS TEXHOJIOTHYCCKUX
MIPOLIECCOB MPOU3BOICTBA HEOPTAHMUYECKUX BEIISCTB U MATEPUAIIOB;

- METOJIaMH MaTEeMaTHYECKOH 00pabOTKH pe3yJIbTaTOB SKCIICPUMEHTA.

3. Kpartkoe cogep:xanue JTUCUMILIHMHBI

Mopayas 1. OcHOBHbIE 3aJaud SKCIEPUMEHTAJIBHBIX MCCIEAOBAHUM B XUMHUYECKOU
TexHosoruu. MaremaTnueckass 0opaboTka pe3yabTaToB 3KcnepuMeHTa. OCHOBHbBIC TPUHLIUIIBI
n3yueHus: (a30BbIX PABHOBECHI, BBITEKAIOUINE W3 KOHIEMIWU JUHAMHYECKOTO PaBHOBECHSI.
Hcnonb3oBanue mnpaBwia ¢a3 ['mbGbca ans HaXOXIEHUs NPENeNbHOM pPa3sMEPHOCTH B
uccieoBaHmsIX (a3oBbIX paBHOBecH. Kputepun ycTaHOBICHHS MPAKTUYECKOTO PaBHOBECHSI.
OcHOBHBIE METOIBI W3Y4YECHHs DPABHOBECHA: CTATHYECKUH, OuHamudeckuil. MccimenoBanume
paBHOBECHSI B CCTEME >KUJIKOCTh - TBEpAOe Tejo. VccnenoBanue paBHOBECHS B CUCTEME T'a3 -
XKHUAKOCTb. MccnenoBaHue paBHOBECHS B CUCTEME ra3 - TBepaoe Teno. OCHOBHBIE THIIBI
CUCTEM, TapaMeTPbl U UHTEPBAI UX U3MEHEHHUS.

Mopnyas 2. MccnenoBanue KUHETUKN KaTAIMTUYECKUX PEAKLUI B CUCTEMAX ra3 - KaTaJlu3aTop
Y )KUJKOCTD - KaTaJIu3aTop; OOIIMe MPHHLIUIIBI, JUMUTHPYIOUINE CTaJANU. DKCIIEPUMEHTAIbHbIC
BO3MOKHOCTH UCKJIIOUEHUS TU(PPY3MOHHBIX COCTABIAIONIMX. MHOIOKOMIIOHEHTHBIE CHCTEMBI,
NPUHIUIB "HCKIIIOYeHHsA" KOMIIOHEHTOB MpPH OMNpEICNCHHH KOHCTAaHT W K03()(uImeHToB.
[IpoTOYHBI peakTop HeaTbHOrO BBHITECHEHHMS U €ro MOJesib NMPUMEHUTENIBHO K OOpaTHOM
3agade. VHTerpanpHbelii u auddepeHIranbHbplii peakTophl. L{UpKYISIIMOHHBIE YCTAHOBKH.
CpaBHuTENIbHAS XapaKTEPUCTUKA IPOTOYHBIX U HUPKYJISILMOHHBIX PEAKTOPOB.

Mogayas 3. JlabopaTopHbie paboThl. MeTOIbI aHANM3a U KOHTPOJIS MPOILIECCOB B TEXHOJIOTHH
HEOPraHMYECKUX BELIECTB: MUKPOCKOIIMYECKUH METO/, XpoMmarorpadus, HU3KOTeMIlepaTypHas
azcopOuus a30Ta, TEPMUUYECKUIN aHAIIU3.

4. O0beM y4eOHOH JUCIHUIJIMHBI

Bunsl yueOHol paboThl B 3au. en. B akan. gacax
O0masi TPya0eMKOCTh JMCHMILIMHBI 10 8 288
Y4eOHOMY IIaHy

AyauTOpHBbIE 3aHATHS: 2,7 96
Jlexruu (JIek) 0,45 16
JlaboparopHbie paboTsr (JIab.) 1,8 64
[Tpaktryeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP) 5,3 190
Bupa koHTpOJISI: 3a4eT ¢ OEeHKOM - 3a0
Bunet yue6HoI paboTh B 3au. en. B actpon. wacax
O0masi Tpya0eMKOCTh AWCHMILUIMHBI 110 3 216
Y4eOHOMY IJIAHY

AyIMTOpHBIE 3aHATHS: 2,7 24
Jlexumu (Jlex) 0,45 12
JIaGoparopusie pabotsl (J1ab.) 1,8 49
[Tpaktuueckue 3ansatus (I13) 0,45 12
Camocrositesannasi padora (CP) 53 143
Bua KOHTpPOJIA: 3a4eT ¢ OLEHKOM - 3a0




AHHOTAIUA
padoueii mporpaMMbl JUCUMUILIMHBI
«MeToabl HCCJIETOBAHUS B TEXHOJIOTHH Heoprannyeckux Bemiecrs» (b1.B./[B.03.02)

1. Heap AMCUMILUIMHBI: TPUOOPETEHHE OOYYAIONTUMHUCA 3HAHWKW METOJOB HCCISAOBAHUS
MPOIIECCOB XUMHUUYECKOW TEXHOJIOTMH HEOPTAHUYECKUX BEILIECTB.

2. B pe3yabrare u3ydyeHusl IMCUMILUIMHBI o0ydawummiics mo mporpamMme 0akajaBpuara

HOJIKeH:

Obaaoams clieayrmuMu TpodheCCUOHATLHBIMA KOMITETECHITUSMU:

— CIIOCOOHOCTHIO TPOBOAMTH aHAIM3 CbIPbsl, MaTEpPUaJOB U TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO CHCTEMaTHU3MpOBaThb M 0000maTh WHGOPMALUIO IO HUCHOJIB30BAHUIO H

dopmupoBanuto pecypcos npeanpusitus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XUMHUYECKHX DJIEMEHTOB, COCIMHEHUN U

MaTepUaJIOB HA UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHol nesitreraprocty (I1K-18);

— FOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO MH(POPMAIINIO, OTEUECCTBEHHBIH 1 3apyOeKHBIN

OIBIT 110 TeMaTuke uccaenaoBanus (ITK-20)

3namu:

- OCHOBHbIE KOHCTPYKLMOHHBIE MaTepHallbl, JJabopaToOpHOE 00OpYyIOBaHUE ISl U3MEPEHUS U
KOHTPOJIS IaBJICHUS, TEMIIEPATYPbI, CKODOCTHU T'a30BbIX MOTOKOB;

- METOJIbI CO3/IaHMsI HU3KUX U BBICOKUX JIABJICHUM U TEMIIEpaTyp;

- OCHOBHBIC MPUHIUIBI UCCIECIOBAHUS PABHOBECHUN B T'€TEPOTCHHBIX CHCTEMax M KUHETUKU
TOIOXMMHUYECKHUX U I€TePOreHHO-KaTAIUTUYECKUX MTPOLIECCOB;

- MeTolbl (PU3UMKO-XMMHUYECKOTO aHaiu3a, MpUMEHsIeMble HJs aHalu3a pe3yibTaToB
JKCIIEPUMEHTA.

Ymemn:

- OCYIIECTBIIATH BHIOOP KOHCTPYKIIMOHHBIX MaTepUaioB U MOHTaX JIaDOpaTOPHOM YCTaHOBKH;

- IPOBOJUTH UJICHTU(HUKALIMIO BEIIECTB C MOMOIIBI0 METOI0B (PM3UKO-XUMHUECKOT0 aHAIIN3a,

- MPOBOAUTH IKCIIEPUMEHTHI 10 33/IaHHBIM METOIMKAM;

- AaHAJIU3UPOBATh PE3YyJIbTAThl SKCIEPUMEHTOB;

Braoemy:

- METOJIaMH TEOPETUYECKOTO U SKCHEPUMEHTAIBHOIO MCCIIEIOBAHUS PAaBHOBECUSI U KUHETUKH
IIPOM3BOJICTBA HEOPTAaHWYECKUX BELIECTB U MaTEPHUAJIOB;

- METOJIaMU MaTeMaTHUECKON 00pabOTKH pe3ylIbTaTOB SKCIIEPUMEHTA.

3. KpaTkoe coaep:kanue JIUCHUNIIHHBI

Moayasb 1. DkciepUMeHTAIbHbIE UCCIIEI0BAHNS B XUMUYECKOM TEXHOJI0rnu. MateMaTuyeckas
o0pa0oTKa pe3yapTaTOB 3KcHepUMeHTa. KOHCTpyKIMOHHBIE MaTepuaibl, NPUMEHSEMbIE B
nabopatopuu. IlpubGopsl asi HU3MEpeHHsT W KOHTPOJII CKOPOCTH Ta30BOr0 IOTOKA,
TeMreparypbl U AaBiieHHs. [IpUHIUIIBI W3y4eHUs] paBHOBECHUS] B TETEPOTEHHBIX CHUCTEMaX:
CTaTUYECKUW, AUMHAMUYecKUid. Tumel cucrteM, MapamMeTpbl U HMHTEpPBAI HUX H3MEHEHHS.
OcHoBHbIE METOBI (PU3UKO-XUMHUUECKOT0 aHAIN3A.

Moayabs 2. HccnegoBaHue KHUHETUKA TOMOXMUMHYECKMX UM KATAIMUTHUYECKUX pPEAKIUN B
CHUCTEMax Ta3 - KaTaJlu3aTop M >KUIKOCTh - KaTalu3aTop; OOIIMe MPUHIIMIIBI, TUMUTHPYIOIINE
cTaguu. MHOTOKOMIOHEHTHbIE CHCTEMbl, MPUHUUIBI "HCKIIOYEHHUS" KOMIOHEHTOB MpHU
oTpeieNIeHUU KOHCTAHT U K03 PUIIMEHTOB.

Moayas 3. JlabopaTopHbie paboTel. MeTOIbI aHANK3a U KOHTPOJS MPOIECCOB B TEXHOJIOTHH
HEOpPraHMYECKHUX BEUIECTB: MUKPOCKOIUYECKUI METO/I, Xpomarorpadus, HU3KoTeMIlepaTypHas
azicopOuus a30Ta, TEPMUUYECKHI aHAIU3.

4. O0beM yueOHOM JUCUMIIJIMHBI



Bunpl yue6HOM paboThI B 3au. en. B akan. gacax
O0masi TpPyaoeMKOCTh JMCUHMILIMHBI 10 8 288
Y4eOHOMY ILIaHy

AyaUTOpPHBIE 3aHATHS: 2,7 96
Jlexuuu (Jlek) 0,45 16
Jlaboparopusie paboTsr (JIab.) 1,8 64
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP) 53 190
Bua KOHTpOJIA: 3a4eT ¢ OLEHKOM - 3a0
Bunpl yueOHoI paboThI B 3au. en. B actpoHn. yacax
O0masi TPya0eMKOCTh JUCHMILUIMHBI 0 8 216
Y4eOHOMY IIaHY

AyIMTOpHBIE 3aHATHS: 2,7 24
Jlexuunu (Jlek) 0,45 12
JlabGopaTopHsbie paboTsl (JI1ab.) 1,8 49
[Ipaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP) 5,3 143
Buj koHTpoOJIS: 3a4eT ¢ OLeHKOM - 3a0

AHHOTaNUA
K Y4eOHOoil mporpamMmMe J¥CUUILTHHbBI
«OCHOBBI MEHEIKMEHTA 1 MAPKETUHIA B TEXHOJIOTMH HEOPTaHUYECKUX BelIeCTB)
(b1.B./IB. 04.01)

1. Hear IUCHMIVIMHBI — TIOMyY€HHE CHCTEMBl 3HAaHHMA O 3aKOHOMEPHOCTSIX

(YHKIIMOHMPOBAHUS MPEANPUITUN B CHCTEME HAallMOHAJIbHOW 3KOHOMHUKH, NPEICTaBICHUI B

o0NacTH  MEHEPKMEHTa W  MapKeTWHTa, BKIIOYas METOJOJIOTUYECKHE OCHOBBI |

3aKOHOMEPHOCTH, (YHKIHMH, METO/bl, OpPraHU3allMOHHBIE CTPYKTYPBl, OpraHU3aIHIO

MPOIECCOB, TEXHUKY M TEXHOJOTHUIO MEHEKMEHTAa M MapKETHHTa B YCIOBHSX PBIHOYHOM

HKOHOMHKH; 3aJI0’)KEHHE OCHOB NMPO(eCCHOHAIBHON AeATEIbHOCTH OaKaIaBpOB.

2. B pe3yabTare u3ydyeHUsl [UCHUILUIMHBI oOydawummiics 10 mporpamMmme

0akajlaBpHAaTa J0JIKEH !

Obnadams cnenytomumu obmenpodeccuonanbabiMu (OIIK) u mpodeccronansubivu (I1K)
KOMITETEHIIMSMU:

— TIOHMMaTh CYIIHOCTh W 3Ha4eHWe WHPOPMAIMd B  PA3BUTHH  COBPEMEHHOTO
MH(OPMALIMOHHOTO OOIIECTBa, CO3HABATh OMACHOCTh W Yrpo3bl, BO3HUKAIOIIUKA B 3TOM
npoiiecce, co0II0JaTh OCHOBHBIE TpeOoBaHUs UH(OPMAIIMOHHON O€30MaCHOCTH, B TOM YHCIIE
3aIIUThl rocyaapcTBenHou Taitibl (OITK-4);

— UCIOJIb30BaTh HOPMATHUBHBIE JIOKYMEHTHI MO0 KAa4eCTBY, CTAHIAPTU3ALUU U CEPTUPHUKALIIH
OPOAYKTOB M HX U3JENuil, 53JeMEHThl SKOHOMHYECKOTO aHaju3a B MPaKTHYECKOU
nestensHocTH (TTK-3);

— CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIo, MoJa0uparh 000Opya0BaHuUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9);

— TOTOBHOCTh M3Yy4aTh HayYHO-TEXHHUYECKYIO MH(OPMAINIO, OTEUECTBEHHbIN U 3apyOeKHbIi
ombIT 110 Tematuke uccnenosanus (I[1K-20).

3namo:

— TPUHIUNBI COCTABJICHUS TEXHUYECKOW IOoKyMeHTauuu (rpadukoB paboT, MHCTPYKLHUH,
IUIaHOB, CMET, 3asBOK Ha MaTepHalbl U 000PYAOBAaHUE) U JIp.;



— TEOpETUYECKHE OCHOBHI M METOIbl BIPAOOTKH LIeJIeH U CTpaTeruu OusHeca,

— MPUHIMIBI MOATOTOBKH JOKYMEHTALMW JJI CO3/IaHUs CHCTEMbl MEHEPKMEHTa KadyecTBa
PEIIPUITHS,

— METO/Ibl U TEXHOJIOTHH MPUHATHS U pealli3alliy yIPaBICHUYECKUX PELICHUM.

Ymems:

- COCTaBJISITH 3asIBKU Ha 000pYy/I0BaHUE;

- pa3pabarbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- TMPUHUMATh YIPABIEHYECKUE PEUICHHS U OPraHN30BBIBATH WX BBIMOJIHEHUE;

- cobupark, 00pabaTeIBaTh M UCHOIB30BATH YIPABICHUECKYIO HH(OPMAIIHIO;
-paboTarh C YIpaBICHUYECKON JOKYMEHTAllMel, IMOJb30BaThCsl 3aKOHAM, HOpMaMu U

MpaBUJIAMU JIMUHUCTPATUBHOM IESTEIHLHOCTH;

- pacmpenensiTh 00s13aHHOCTH U OTBETCTBEHHOCTD;

- HCIIOJIb30BaTh METO/Ibl MOTHUBALIUU NIEPCOHAIIA;

- KOHTPOJIUPOBATH U PETYIUPOBATH UCIIOIHEHUE TIIAHOB.

Braoemy:

- HaBBIKAMU MIPUMEHEHHS ONTUMAJIbHBIX TOX0JI0B JUIsl TUAaTHOCTHKHU M aHAJIN3a PHIHKA;

- METOJaMH PYKOBOJICTBA IIEPCOHAJIOM;

- HMHCTpyMEHTaMU 3(P(PEKTUBHOTO YIPABICHUS MIPEAIPUITHEM.

3. Kparkoe cogepxxanne TuCHMIIHMHBI

Moayab 1. OcHOBBI ynipaBJieHHsl IPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memood u cooepiyicanue oucuyuniunvl «OcHOBbL
MeHeOoHcmenma u mapkemuneay. Teopus yrnpaBleHUs: yIIpaBiIeHHE KaK MOTPeOHOCTh U Kak
¢dakTop ycmexa JesSTeIbHOCTH, CYIIHOCTh M COJEPKAHHE YIPABICHHS, MECTO TEOpUHU
yIpaBJICHUS B CHCTEME COBPEMEHHBIX 3HAHUi, crenuduka yrnpaBiIeHUECKON IesSTENbHOCTH,
COBpEMEHHbIE MpoOJeMbl ynpasiieHUs. ['eHe3uc Teopuu YIpaBieHUs: YIpaBICHYECKUE
PEBOIIIOLIMY, BOZHUKHOBEHHE HAYYHOW TEOPUU YIIPABJICHUS, UCTOKH M TEHIACHIIMH Pa3BUTHS
POCCHUHCKOrO yIpaBieHHs. 3aKOHOMEPHOCTH M IPUHLUIBI YIpaBICHUS: CYOBEKTHUBHbBIE U
00BEKTUBHBIE (PAKTOPHI B yIIPABICHHUH.

1.2  Cucmema ynpasnenus npeonpuamuem u ee cmpykmypa. QOuenka
agppexmuenocmu ynpagnenus. Cucrema yHpaBlICHUSA: IOHATHE CHCTEMBI YIPaBIEHUS,
pacnpezeneHue (pyHKIMH, TOTHOMOYUNA U OTBETCTBEHHOCTH, NMPUHIUIBI IOCTPOCHUS CUCTEM
ynpapieHus. LlenTpanu3zanus U JeleHTpaiu3alys yrnpaBieHus, JelerupoBaHue MOTHOMOYHI
B Ipolieccax yrpanieHus. OpraHusalioHHas CTPYKTypa U ee BHuAbl. OCHOBHBIE IMOHSTHS
s dexTuBHOCTH yrpasineHus. [lokazarenu 3 peKTUBHOCTH yIIpaBlIeHHs.

Moayasb 2. OCHOBBI MeHETKMEHTA

2.1 Ilenu ¢ cucmeme ynpagnenusn. Paspabomka cmpamezuii u n1anoe opzanu3ayuu.
lenn w wnenenonaraHue B YOPaBIE€HUU: pOJIb L€ B OpPraHU3alUMUd U OCYIIECTBICHHUH
MIPOLIECCOB YMpAaBJIEHUs, KJIacCUPUKaAIMs Iesied, MOCTpOEHUE JepeBa IeJiei; coueTaHue
pa3zHooOpa3us ueneil u QyHKIUNH MEHEKMEHTa; CUCTEMa YIIPaBJICHUS MO LIEeNsM; CTpaTerus u
TakTHKa ynpasieHus. CylHOCTb, IPUHIMIIEI U METO/BI IIaHupoBaHus. [Ipouecc BrIpabOTKH
cTpateruy. @opMbl TEKYIIETO MIIaHUPOBAHUS.

2.2 Texnonozua pazpabomku u npunamusn ynpaeienueckux peutenuil. Pazpaborka
YIOpPaBIE€HYECKUX pELICHUI: TMOHATHE U KJIacCUpUKALMS YIPaBICHYECKUX pEIleHUuH,
OCHOBOIIOJIAraloINe 3JEMEHThl JIEATENIbHOCTH, YCIOBUS M KPUTEPUM NPUHATHUS PpEIICHUH,
MpPOLIECC M MOJETH TPUHATUS YHPABICHYECKUX PEIICHUN, peanus3alus YIpaBIeHUYECKUX
peLIeHui.

2.3 Baacmpv 6 cucmeme ynpagienus. auoepcmeo u cmuisv ynpasienus. OTHOIICHUS
BJACTH B CHUCTEME YIPABJICHUSA: TIOHATHE W THUIOJOTHA BIACTH; BIACTb M AaBTOPUTET
MEHeKepa; MpHU3HAKU, (PAKTOpPhl M MPOSBIEHUS HEYNPaBISIEMOCTH; UCTOYHUKU BIJIACTH B
yIIpaBJIEHUH OpraHu3alMel; MapTHEPCTBO B IpolleccaX MEHEMKMeHTa. JIuiepcTBo M CTUIIb
yIpaBieHus: mpoiecchl (OpMHUPOBaHUS U OCHOBHBIE COCTABIISAIOIINE JIUAEPCTBA, (popManbHbIe
u HedopMalibHble (DAKTOPHI JIHMIAEPCTBA, MNPOSBICHHE JIUACPCTBA B CTHIIE YIPABJICHUS,
TEHJICHIIMS Pa3BUTHUS CTUJIS YIIPaBICHUS.



2.4 Momueayuonunsie 0CHOGbL ynpaesieHus u KOH@auxkmol. MoTuUBaIUs AEATEIHLHOCTH
B YIPaBJIEHUU: MOTHUBBI JIEATEIHHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUU, OCHOBHbBIC TTOHSTHUS
U JIOTHKa Tpoliecca MOTHBAIMHU, (aKTOpsl (pOpMUPOBAHHMS MOTHBOB TPYZa; HCIIOIb30BAaHUE
MOTHBAIIMH B MPAKTHUKE MEHEIKMEHTa; (PakTophl 3(PPEeKTUBHOCTU MOTUBAIUU; COBPEMEHHBIE
KOHIEMIUN MOTHBAIMK. [ pynmoBas TuHAMUKA W KOHQIMKTBL: POJIb TPYIIBI B TIOBEICHUU H
NeSITeNIbHOCTH YeNIoBeKa, (HOpMHUpOBaHKE TPYIII, B3aUMOACUCTBUS B TPYIIIIE U B OPraHU3AlINN;
BO3HUKHOBEHHE, NPOSBICHUE M Pa3HOBUIHOCTH KOH(JIMKTOB, BIMSHHWE KOH(MJIMKTOB Ha
yIpaBJICHHE.

Mopayasb 3. OCHOBBI MapKeTHHIA.

3.1 Mapkemunz Kak cucmema ynpaeieHus, pezyiupoGaHus U U3YYEHUs DPbIHKA.
[lonsiTue MapkeTHHra, NTPOUCXOXKICHHE U CYIIHOCTh MAapKETHHIa, LEId MapKETUHTa.
OcHOBHbIE TPU3HAKKM MAPKETUHIOBOrO CTHIJIA yhpaBieHus. KoHuenuuum MapKeTHHTa.
OcHoBHbIE BU/Ibl MApKETUHra. MapKeTUHIOBas Cpeja.

3.2 Komnnexc mapkemunza. QOcCHOGHble MaAPKEeMUH208ble UHCHIPYMEHMBbL.
CopepxaHve M IpoLEecC YIpaBieHUs MapKeTMHroM. OCHOBHbIE (PYHKIMU MapKETUHTA.
ToBapHasi, 1eHOBasg, cObBITOBAS U KOMMYHUKAIIMOHHAS TONUTHKU (upmbl. ToBapHBIE
cTpareruu. Pa3paboTka HOBBIX TOBApOB.

4, O0beM yuyeOHOM IMCUMILINHBI:

. B B akazgem.
Bunbl paboueit paboThl 3a4ETHBIX
qacax
CIMHULIAX
OO01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
Konrakrnasi padora (KP): 1 32
Jlextuu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
JlabopaTopnsie 3ansartust (J1ab) - -
CamocrositesbHas padora (CP): 2,1 76
ITonroToBKa K KOHTPOJBHBIM 3aHITHS /9K3aMEHY 2,1 76
Bua koHTpoOJIs: 3aueT 3ayer
B
N B actponom.
Bunpl paboueit paboThl 3aYETHBIX
gacax
SIMHHIIAX
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 81
Konrakrnas pa6ora (KP): 1 27
Jlexumu (Jlek) 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 0,45 12,15
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrositesbHas padora (CP): 2,1 56,7
[ToaroroBka K KOHTPOJIBHBIM 3aHATHS /YK3aMEHY 2,1 56,7
Bua koHTpoJIA: 3auer 3a4yer

AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«OCHOBBI TEXHHYECKOT0 PeryJIHPOBaHMS
H yIpaBJieHHE KA4YeCTBOM B TEXHOJIOTHU HEOPraHUYEeCKHUX BelIeCTB»
(b1.B./1B.04.02)
1. Heap AMCHMNJIMHBI — HAYYHTh CTYJACHTOB MPUMEHSATH KOHTPOJIBHO-U3MEPUTEIBHYIO W
HCIBITATCIIbHYIO TEXHHUKY, MECTOAaM U CPEACTBAM TCXHHUUYCCKOI'O PETyJIMpOBaHUsA, MCTOJaM




KOHTPOJISI KadyecTBa BBITYCKAEMOW MPOAYKIMHM, COBPEMEHHBIM CHCTEMAM YIPABIICHUS

KayeCTBOM.
2. B pe3yabTare M3y4eHHs THCHMILIMHBI 00y4YaloIMiic Mo nmporpaMme 0akajaBpHaTa
JOJIZKeH
Obnadoams CIENYIOMAMA KOMIETCHIIHSIMHE:
— IOHMMAaTh CYIIHOCTh W 3HayeHWe HUHPOpPMAaLUMU B  PA3BUTHUU  COBPEMEHHOIO
MH(POPMAIIMOHHOTO O0O0IIecTBa, CO3HABaTh OMACHOCTh M YTPO3bl, BO3HUKAIOUIMA B 3TOM
nporecce, co0I0AaTh OCHOBHBIE TPeOOBaHUS MH()OPMAIIMOHHON 0€30I1aCHOCTH, B TOM YHCIIE
3alUThl rocynapcTBeHHoi Tainbl (OITK-4);
— HCIOJIb30BaTh HOPMATHUBHBIE JJOKYMEHTBHI [0 KAa4eCTBY, CTAHIAPTU3AaLUU U CEPTUPHUKALMU
IPOAYKTOB U UX W3JIEJINH, 37IEMEHThl SJKOHOMHUYECKOI'O aHaJIN3a B IPAKTUYECKOM IesTeIbHOCTH
(I1K-3);
— CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIo, MOJ0MpaTh 000py10BaHHUE,
TOTOBHTH 3asBKH Ha IpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);
— TOTOBHOCTh M3Yy4YaTh HAyYHO-TEXHHUYECKYIO MH(OPMAINIO, OTCYECTBEHHBIN U 3apyOeKHbIH
ombIT 110 TeMatuke uccienoBanus (I1K-20).
3namo:
- 3aKOHOJATeNbHblE M HOPMAaTUBHO IIPABOBBIE aKThl, METOAMYECKHE MaTepuaybl 10
TEXHUYECKOMY PETryIMPOBAHUIO;
- MEpPCHEKTUBbI TEXHUYECKOTO Ppa3BUTHS U OCOOCHHOCTH JAESITEIbHOCTH OpraHu3alui,
KOMIIETEHTHBIX ~Ha  3aKOHOJATEIbHO-NIPAaBOBOW OCHOBE B  00JacTH  TEXHUYECKOTO
peryJupoBaHus;
- OCHOBBI TEXHUYECKOT'O PEryJIHMPOBAHUSI.
Ymemn:
- TMPUMEHATh METOJIbl M NPUHLHUIIBI CTAHJIAPTU3ALMU NpU pa3paboTKe CTAaHAAPTOB U APYTUX
HOPMAaTHBHBIX IOKyMEHTOB;
- TMpPOBOIUTH  TOATBEPKICHHE  COOTBETCTBUS  NPOAYKLIHMH, TPOLECCOB U YCIYT
MpeIbSABISEMBbIM TPEOOBAHUSAM;
- TPUMEHSATh METOJbl KOHTPOJISI U YIIPABJICHUS KA4YECTBOM;
- aHaJTU3UPOBATh JAHHBIEC O KAUECTBE MPOAYKLUHU U ONPENEATh IPUUMHBI OpaKa;
- MHCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH Ui IUIAHUPOBAHUSA M IPOBENEHHUS paboT Mo
TEXHUUYECKOMY PETYJINPOBAHHUIO.
Braoemy:
- HAaBBIKAMH HCIIOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUS KA4€CTBOM;
- HaBbIKaMH O(OPMIICHHS PE3yIbTaTOB UCIBITAHUN U MPUHATHS COOTBETCTBYIOLINX PELICHUH;
- HaBbIKaMH O(OPMIICHHSI HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIUH.

3. Kparkoe cogepxxanue 1uCHMIIHHBI
Mooy 1.

1.1 Beaenne. 3akoH P@® «O TexHMYECKOM peryJMpoOBaHHUN».
Mepbl TEXHUYECKOTO PETYJIMPOBAaHUS, OCHOBAHHBIE Ha 3aKOHOJATEILCTBE 00 OTBETCTBEHHOCTH
3a KayecTBO M 0€30MacHOCTb TOCTaBIsieMOW MpoayKuuu («3akoH O 3aluTe IpaB
notpeduTeneii»).
1.2 HeoTBpaTMMOCTb OTBETCTBEHHOCTH W3rOTOBUTEJIS] W OPraHM3allid B LN
«M3rOTOBHUTE/Ib- IPOJABeEL- MOTPEeOUTEIb.
HenoGpokauectBennass ~ mpoxykuus.  MckaxenHas  uHpopmamuss 0  (aKTHUYECKUX
xapakTepucTukax nponykuuu. @DanbcudunupoBanHas npoAykuus. OTBETCTBEHHOCTb
IIpOJaBLA U U3TOTOBUTEII.
1.3 J/loka3arejbCTBO 100POKAYECTBEHHOCTH peau3yeMO NMPOAYKUHMH H3rOTOBHUTEJIEM.
CBs3b MeK1y HAIM4MeM JAeeKTa U BeJINYMHON yuiepoa.
KauecTBeHHast nmpoayKus-ycioBie BbDKUBAaHUS (GUPM B KOHKYPEHTHOI Oopb0e.



1.4. TexHuuyeckoe PperyJupoBaHue, OCYLIeCTBJIsieMOe TOCYAapcTBOM B 00JacTH
0e3omacHOCTH NPOAYKTOB. TexHnueckue perjiaMeHThl M OLIEHKA COOTBETCTBHS.
Bunbl Texnuueckux perinameHToB. CojaepikaHuWe TEXHUYECKUX perjameHToB. IIpaBuia
MIOCTPOCHHS.
1.5. ®opMbI TEXHHYECKOT0 PeryJiupoBaHus.
[ToaTBepkeHne COOTBETCTBUS, TOCYAaPCTBEHHBIH KOHTPOJIb, HAI30P.
1.6. AkkpenuTanus Kak ¢popMa rocy1apcTBEHHOr0 TEXHHYECKOr0 PeryJHpoBaHMs.
lenu ¥ NOpUHLOUIB aKKpEAUTAUUU. AKKpEIUTalMs OpraHoB 10 CcepTU(UKALNU U
UCIBITATENbHBIX ~ JTaObopartopuil. CepTU(UKANMOHHBIE UCHBITAHUS TPU  aAKKPEIUTAIUH.
3apyOexHasi akKpeAUTALIHS.
1.7. Mepsbl, npeaycMaTpuBamoliMe MHCHNOJb30BAHUE [00POBOJBHBLIX CTAHAAPTOB M
JA00POBOJILHOM CePTUPHKALMH.
KauectBo. BHenpenue cuctem kadecta. O0ydueHne 1 ”HGOPMUPOBAHUE TOTPEOUTEIICH.
1.8. IlpuHuunb U GopMbI NOATBEPKIAEHUS COOTBETCTBHS. CXeMbl.
Moayas 2
2.1 MeToan4yeckue OCHOBBI YIIPaBJIeHHS KA4eCTBOM.
Craguy KM3HEHHOTO IMKJIA NPOAYKUMHU. MeTolbl OLEHKM KadecTBa MPOAYKIIUH.
Cranpaptuzanus B yIOpaBiI€HUM KadyecTBOM - MexayHapoanbeie crangaptsl cepuu 9000.
3apyOeKHBIN U OTEYECTBEHHBIN OIBIT YIIPABICHUS KAaU€CTBOM.
Konnenmus «Bceobiiero ynpaBieHHst KaueCTBOM.
Mertponoruueckoe o0ecrieueHre KadyecTBa MPOTyKIIH.
2.2JIuueH3upoBaHne. AKKpeIuTAuA.
3aKoH O JIMLEH3UPOBAHUH.
2.3 Cepruukanusi Kak npoueaypa noaTBepxaeHus COOTBETCTBHA.
2.4 Ilpunuunsl 1 GopMbI MOATBEPKIAEHUSI COOTBETCTBHSI.
2.5 Cxembl cepTU(UKALUN U IeKJIAPHUPOBAHMSA.
Omnwucanue cxem aexnapupoBanus (11-71) u cepTUPUKAIHH.
2.6 100poBOJIbLHOE MOATBEPKACHHE COOTBETCTBHA. JKCIOPTHPYeMasi M HMIIOPTHPYeMas
NPOAYKIHUS, NOJIeKAIAA 00913aTeJIbHOMY NOATBEPKICHHI0 COOTBETCTBHS.
VYcnoBus BBO3a Ha TeppuTtopuio Poccuu mpoAykuuu, TOIIeKalled  o0s3aTenbHOMY
MOATBEP>KIEHUIO COOTBETCTBUSI.
4. O0beM yuyeOHOM TMCUMILUIUHBI:

B 3aueTHbIxX B akagem.
Bunsl yaeOHOM paboThI eIMHULIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIHHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,88 32
Jlexmm (Jlek) 0,44 16
JlabopaTtopubie padoTsl (J1ab) - -
[Tpaktueckue 3arstus (I13) 0,44 16
CamocrositesabHas padora (CP): 1,12 40
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,30 10
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 0,82 30
Bua koHTpoOJISi: 3a4er - 3auer
B 3auerHBIX B actpon.
Buzsl yaeOHOM paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyAUTOpPHBbIE 3aHATHSL: 0,88 23,76
Jlexmm (Jlek) 0,44 11,88
JlaGopatopusbie pabotsl (JI1ab) - -
[Tpaxtrueckue 3ausatus (I13) 0,44 11,88




CamocrositesbHas padora (CP): 1,12 30,24

[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,30 8,1

Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 0,82 22,14

Buj koHTpOJISI: 3a4eT - 3auer
AHHOTAIUA

paﬁoqeﬁ nporpaMmbl JTHCHUIIJIHHDBI
«OCHOBBI NMPOCKTHPOBAHUS U 060py;[03a}me XUMHNYECCKHUX ITPOU3BOJIACTB»
(F1.B.JIB.5.1)

. Heap IMCHUILIHHBI:

— npuoOpereHHe OOYYAIOIMMHCS 3HAHUM OCHOB  OpraHU3alMd  IPOMBIIIJIEHHOTO
IIPOEKTUPOBAHMS;

—  kiaccu(ukanum, KOHCTPYKIIMKA U KOMIIOHOBKH TEXHOJIOTHYECKOTO 000pyI0BAHNUS;

—  HAaBBIKOB BBINTOJHEHHS TIOBEPOYHBIX MEXaHUYECKUX PACUETOB M CAMOCTOSTEILHONU paboThI
CO CIIPAaBOYHOW TEXHUYECKOM JIUTEPATYPON U IIPOrpaMMaMU JUIsl BBIIIOJIHEHUS YEPTEKEH.

2.B pe3yabTare u3y4YeHUs] IMCHUILUIMHBI CTYAEHT [0JKeH 00JaJaTh CJIeIyIOIUMH

npodeccuoHanbHbiMu komnereHusamu (I1K):

Ipogheccuonanvruix:
- CIIOCOOHOCTH AHAJIM3HUPOBATh TEXHHUYECKYIO TOKYMEHTALWIO, TMOAOMpaTh 0O0OpYyIOBaHUE,
TOTOBHUTD 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (ITK-9);

- TOTOBHOCTb HCIIOJIb30BAaTh 3HAHUE CBONCTB XHUMHUYECKHUX DJIEMEHTOB, COCAMHEHUH U
MaTepUaIOB Ha UX OCHOBE JJIs PEeLIeHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);

3namo:

- OCHOBHBIC TMPHHIMIBI OPraHW3alMU TMPOCKTUPOBAHMS TMPEANPHIATHNH  XUMHUYECKOH

MTPOMBIIIJICHHOCTH;

- OCHOBHBIC CTaJIMH MTPOSKTUPOBAHHUS;

- TTOCTIEIOBATEIBHOCTh Pa3padOTKU TEXHOJIOTHUECKON CXEMBI;

- TpeOOBaHUs, MPEABSIBISIEMbIE K TEXHOJIOTUYECKOMY 000pYI0BaHUIO;

- KJIacCU()UKAIMHA TEXHOJIOTHIECKOTO 000PYIOBAHUS;

- OCHOBHBIC DJIEMEHTBI KOHCTPYUPOBAHMSI XUMHUYECKUX aIlllapaToB (MaTepUaIbl, KX CBONCTBA;

3alUTa OT KOPPO3HMH; TSTUIOM3OJISIUS U JIp.);

- 0COOEHHOCTH ammapaToB, pabOTAIOIINX MOI aTMOC(EepPHBIM, U30BITOYHBIM JIAaBJICHHEM;

- OCHOBHBIE XHMHUYECKHE TIPOU3BOCTBA U O0IIHE 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB,;
Ymems:

- BBIOMPATH CTAHAAPTHBIC JIEMEHTHI TEXHOJOTHYCCKUX aIllapaToB U MPOBOIUTH MTOBEPOUYHBIC

pacueThl 1Mo TaHHBIM HCTOYHUKOB TEXHUYECKOU JIUTEPaTyphI,

- aHAJIM3UPOBATH PE3YJIbTATHl PACUCTOB;

-aHAIM3UPOBATh  B3aMMOCBSI3b  TEXHOJOTHUYECKUX, KOHCTPYKTUBHBIX U MEXaHHUYECKUX

0COOEHHOCTEH amnmapara;

- COCTaBJIAThH CHEIU(UKAIINIO TEXHOJIOTHYECKOT0 000PY/I0BaHUS;

- KOMITJICKTOBATh CXEMbI HEOOXOIUMBIM TEXHOJIOTHYESCKHM 000PYI0BaHUEM;

- BBITMOJIHATH ¥ YUTATh YEPTEXKH alapaToB U CXEM TEXHOJOTHUECKUX MPOIIECCOB;

- HCIIOJIB30BaTh IMAKETHl MIPHUKIIATHBIX Tporpamm it opopmiieHus rpaduueckoit gactu KIT n

JIT XMMHUKO-TEXHOJIOTMYECKHX allapaToB U TEXHOJOTHUECKUX CXEM;

Braoems:

- HaBBIKAMH TIOJIb30BAHUS TEXHUUECKOM JOKYMCHTAIUH;

- HaBBIKaMH Pa3pabOTKU MPUHITUITHAIBHON M TEXHOJIOTHYECKON CXEeMBI IPOU3BOJICTBA;

- IPOrPaMMHBIMH CPEJICTBAMH JIJIsl IOCTPOCHHUS TEXHOJIOTHUECKUX alllapaToB M CXEM.

3. Kpartkoe cogep:xanue TUCUMIIMHbBI



Mopnyas 1. Beenenne B mpoexktupoBanme. [IpoeKTHO-CMETHasi NOKyMeHTalus. TeXHUKO-
SKOHOMHYECKOE OOOCHOBaHME IpoekTa. VcxonHble JaHHBIE [ MPOEKTUPOBAHUS
IIPOMBIIIJIEHHOTO XMMHUYECKOTO TIPOM3BOJACTBA. XHMHUYECKUE MPEANpPUATUS, CTPYKTypa.
OcCHOBHBIE 3TaIlbl U OpraHU3alys IPOCKTUPOBAHNSA XMMUYECKHUX IIPOU3BOICTB.

Moayap 2. OcHOBbI NPOEeKTHPOBAHHS XMMH4YecKoro odopyaoBanusi. Kiaccudukanms
MaTepHalioB, XMMUKO-TEXHOJIOTHYECKUX MPOLECCOB M obopynoBaHusd. OOmme TpeOoBaHUS K
000pYZIOBaHUIO, IPEIyCMOTPEHHBIE OCHOBHBIMH HOPMAaTHBHBIMH JOKyMeHTamH. IIpaBuia
KOHCTPYUPOBAHMsI TEXHOJIIOTUYECKOT0 000pYI0BaHMsI U TEXHOJIOTHUS €r0 U3rOTOBJICHUS. 3a1a4un
TEXHOJIOTUYECKOTO M MEXaHHYeCKOro pacueToB. Kiaccupukamuss cuil M HaNpsHKCHUH,
IPUYMHBI BO3HUKHOBEHMs M MX mnocieactBus. Knaccudukaums nedopmanmii. Kpurepun u
QJITOPUTM BbIOOpA KOHCTPYKLIMOHHBIX MAaTEPHAJIOB.

Moayab 3. Pacyer OCHOBHBIX Y3JI0B M JeTajieil XMMHKO-TE€XHOJOIHY€CKOro
odopynoBanus. MemOpaHHasi TeOpUsl B MEXaHMYECKHUX pacueTaXx M OCHOBHBIC JOITYIICHHUS.
OCHOBBI MEXaHMUYECKOTO pacyeTa OTHEJIBHBIX JJEMEHTOB TEXHOJOTMYECKHX aIlapaTroB ¢
WCTIOJIb30BAaHNEM JAHHBIX CHPABOYHOW TEXHWYECKOHW iureparypsl. Knaccudukanus u pacuer
TOHKOCTEHHBIX 000JI0YE€K Ha MPOYHOCTb, KECTKOCTh U YCTOHYMBOCTb KOHCTPYKLUH. DIIOPbHI
CHJI W W3TrUOAIONIMX MOMEHTOB, BO3HHKAIONIMX B 00osouke ammapara. Kiaccudukarms,
KOHCTPYKLIUS U MEXaHUYECKUN pacyeT TeIIO0OOMEHHBIX allapaToB KECTKOH KOHCTPYKLIUMH U C
KOMIIEHCAIIMeN TeMIEepaTypHbIX HaNpsIKEHUH; KOJOHHBIX AallapaToB BBICOKOTO JaBJICHMUS,
peakioHHOro obopynoBaHus. DuaHIbl, Ha3HAUCHHE, KIaccU(UKalUs, pacyeT U OCHOBHbBIE
IapaMeTpsl AJis BbIOOpA CTaHAAPTHBIX 3JIEMEHTOB I10 CIIPABOYHON TEXHUYECKON JIUTEpATYpE.
Moayas 4. KypcoBoii mnpoekr. TexHuko-3koHOMHYecKOoe 0OOCHOBaHHME cHoco0a
IIPOM3BOJICTBA HEOPraHWYECKUX BEILECTB. BbIOOp TEXHOJOrMYecKoro oOOpYJOBaHMS.
[IpyHIMNHanbHAs TEXHOJOTMYECKas CXeMa.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bcero 7 cemectp 8 cemectp
Bunel yueGHOI paboThI B 3au. | B akan. B akan. | B3au. | B axkan.
B 3au. en.
er. yacax gacax e. yacax
O0mas Tpya0eMKOCTh
AUCHUILUINHBI 110 y4eOHOMY 6 216 4 144 2 72
ILUIAHY
AyAUTOpPHBIE 3aHATHS: 2,5 90 1,3 48 0,5 36
Jlexruu (JIek) 1 36 0,45 16 - -
[Mpaktuyeckue 3ansatus (I13) 1 36 0,85 32 - 36
Kypcosast pabora (KCP) 0,5 18 - - 0,5 -
CamocrositensHas padora (CP) 2,5 90 1,7 60 0,5 36
Buj KOHTPOJISi: YK3aMeH 1 31;3)'(3 1 Zlg; - 3au
Bcero 7 cemectp 8 cemectp
Bunpr yue6HOM paboTh B3au. | Bactp. B 3au. Bactp. | B3au. | Bactp.
el gacax el qacax el gacax
O01as Tpy10eMKOCTh
AUCHUILIUHBI 0 y4eOHOMY 6 162 4 108 2 54
ILUIAHY
AyIMTOpHBbIE 3aHATHS: 2,3 62 1,3 35 1 27
Jlexumn (Jlek) 0,45 12 0,45 12 - -




[TpakTuueckue 3arstus (I13) 1,85 50 0,85 23 27
CamocrositesbHas padora (CP) 2,7 87 1,7 46 27
Buja xkoHTpOJISI: IK3aMeH/3a4 1 IK3.(27) 1 k3 (27) 3au

AHHOTaNUA padoyeil NporpaMMbl M CUUILTAHBI
«O0opynoBaHuE U OCHOBBI IPOEKTUPOBAHUS NPOU3BOICTB
OCHOBHOI0 Heopraunieckoro cunresa» (b1.B.JIB.5.2)

Lesqb AMCHUIUIMHBI COCTOUT B IpUOOpeTeHu: OakanaBpaMy 3HAHUH 10 000pyIOBaHUIO
IIPOM3BOJICTB  HEOPraHMYECKUX BEIECTB, BIJAJAECHUU OCHOBAMHU IPOEKTUPOBAHMS,
o0JlalaHUK  HaBBIKAMH BbIOOpa W MHXEHEPHOW OLIEHKM OOOpyJOBaHUS s
anmnaparypHoro oQopMmieHHs IpPOLIECCOB, YMEHHU OCYHIECTBIATh TEXHOJIOTHYECKUE
pacueTbl W aHATU3UPOBATh PA3IUYHBIC BAPHAHTBHI CXEM aIlapaTypHOro OQOpMIICHHS H
KOMIIOHOBKH ITPOU3BOICTBA

N3yuyenne pucuumiauHbl «OOOpyAOBaHWE U OCHOBBI IPOEKTHUPOBAHUS 3aBOJOB
OCHOBHOI'O HEOPraHMYECKOT0 CHHTE3a » MPH MOJArOTOBKE 00yUYarOIIMXCsl 10 HAIPaBICHUIO
18.03.01 «Xumuueckass TEXHOJOTHS» CHOCOOCTBYET (DOPMUPOBAHMIO CIIEAYIOLIUX
KOMITETEHIINH:

IIpogheccuonanvhoix:

- CIOCOOHOCTh AaHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAaIUIo, MOAOUpaTh 000pYyIOBaHUE,
TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopyaoBanus (I1K-9);

- TOTOBHOCTb HCIIOJb30BaTh 3HAHUE CBONCTB XHWMHUYECKUX OJJIEMEHTOB, COCIUHEHUN H
MaTepUaJIOB HA UX OCHOBE JIJIs peLIeHUs 3a1a4 npodeccuonanbHoi nestenaprocty (I1K-18);

B pe3yiibTaTe U3y4YCHHUA AUCHUIIIIMHBI <<O60py,Z[OBaHI/Ie U OCHOBBI IIPOCKTUPOBAHHA 3aBOJIOB

OCHOBHOI'O HCOPraHM4YCCKOro CUHTE3a» CTYACHT OOJIKCH:

3HAaAmys.

- OCHOBHBIE TEHJICHIIUU Pa3BUTH XUMUYECKOW MTPOMBIIIIIEHHOCTH;

- OCHOBHBIE CTaIUU MPOEKTUPOBAHUS NPEINPUITHA XMMUYECKON IIPOMBILIUIEHHOCTH;
-MCXOJIHbIE JJAHHBIE /I MPOEKTUPOBAHUSI TPOMBIIIJIEHHOTO XMMHYECKOT 0 IIPOU3BO/ICTBA;
-[10CJIeI0BATEIbHOCTh BBIMIOJIHEHUSI TPOEKTHBIX pacyeToB, OCOOEHHOCTH BBIMOJIHEHUS
MaTEepUaJIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX IPOLECCOB HEOPTaHUUECKON XUMHUU;
-Tpe0oBaHuUs, IPEABSABIsIEMbIE K TEXHOJIOTHYECKOMY 000PY/I0BaHUIO;

-K1accuuKano U 0COOEHHOCTH KOHCTPYKIMU O0OPYAOBaHHUS AJIsl MPOBEACHUS XUMHUKO-
TEXHOJIOTUYECKHX IIPOLIECCOB;

ymemy:

-JIaBaTh TEXHUKO-IKOHOMUYECKOE 0OOCHOBAHHUE MPOCKTA;

'BI)I6I/IpaTB CTaHJApPTHBIC DJIEMECHTHI TEXHOJIOTMYCCKUX armapaToB n MMPpOBOANTH
WH)KEHEPHBIE PAaCUeThI 10 JAHHBIM HCTOYHUKOB TEXHHYECKOH JTUTEPaTYPHI;

-BBIINIOJIHATE MAaTCPUATIbHBIC, TCXHOJIOTMYCCKHUE, TCIINIOBBIC PACUCTEI IIPU IMIPOCKTHUPOBAHUU
-aHAJTM3UPOBATH PE3YNIbTAThl PACYETOB;

-aHAJIM3UPOBATh B3aMMOCBA3b TCXHOJIOTHYCCKUX, KOHCTPYKTHBHBIX H MCXAHHUYCCKHUX
ocoOeHHOCTeH anmnapara;

-COCTABIIATh CHICHU(PUKAINIO TEXHOJIOTHYECKOTO 000PYI0BaAHHUS;

-ACIOJIB30BaTh MAKET MPHKIAJHBIX TporpamMm s opopmieHus rpapuueckort yactu KII u
HH XUMHKO-TCXHOJOTHYCCKUX alllapaTOB U TEXHOJIOTHYCCKUX CXEM;

81a0emn:

-HaBBIKAMHU [TOMCKA, MOJIb30BAHMS U aHAIN3a TEXHUUYECKON JOKYMEHTAIIHNH;

-HaBbIKaMH pa3paOOTKH MPUHIMIUAIBHOW U TEXHOJIOTHYECKON CXeMBbl MPOU3BOJICTBA U €€
KOMIUIEKTOBaHHSI HEOOXOIMMBIM 000pYJOBaHHEM;

-HaBbIKaMHM DPa3pabOTKU U Tpapuueckoro M300paKeHHs amnmapaTypHO-TEXHOJIOTHYECKUX
CX€M, TUIIOBOT'O 00OPYAOBaHUS U €r0 OTAEIbHBIX Y3JI0B C TOMOILBIO TPOrPaMMHBIX CPEACTB
JUI TIOCTPOEHMSI TEXHOJIOTMYECKHX allapaToB U CXEM.



3. Kparkoe coaepxanne TUCHHUIIIHHBI.

[Ipy w3y4yeHMH MAUCHUIUIUHBI 0CO0O€ BHHMMAHHUE YJENAETCS TUIOBOMY OO0OpYAOBaHUIO,
IIPUMEHIEMOMY B TEXHOJIOIMM HEOPTAaHUYECKUX BEIIECTB U U3YYEHUIO BOIIPOCOB, CBA3AHHBIX C
pa3pabOTKOIl TEXHOJOTHYECKUX CXEM IPOU3BOACTBA HEOPTaHWYECKHX INPOJYKTOB, JAIOTCS
o01ye cBelleHHsI 0 MPOEKTUPOBAHUM IPEANPUATHIH, OCHOBHBIM 3JIEMEHTaM KOHCTPYUPOBAHMUS
XUMUYECKOM  ammaparypbl, pacCMaTpPUBAIOTCS  BOIPOCHl  IUIAHUPOBOYHOIO  PELICHUS
IIPOM3BO/ICTBA U MOHTAKHOM MPOPaOOTKU TEXHOJOIMUYECKUX Y3JIOB U 11€Xa B LIEJIOM.

Moayab 1. O0mue cBeeHMsi 0 NMPOEKTHPOBAHUM TNPEANPUATHHA O MPOU3BOACTBY
HEOPraHU4eCKHUX BellecTB.

OCHOBHBIE CBEACHHUS O NPEANPOCKTHBIX W3BICKAHUSAX WU IMPOEKTHBIX HCCIIEIOBAHUSIX.
CocraBieHrue HCXOJHBIX JIAHHBIX Ha NPOEKTHUPOBAHUE MPEANPUITHS KaK 3aBeplIaroiei
craquu HUOKP, TeXHUKO-3KOHOMHUYECKUX, MATCHTHBIX M APYTUX HCCienoBaHUU. TeXHHKO-
SKOHOMHUYECKOE OOOCHOBAHHME IIE€JIECOO0PAa3HOCTH CTPOUTENHCTBA, PEKOHCTPYKLIUU WIH
BHEJPEHUS HOBOW TEXHUKHU Ha MPEANPHUSATHH, OOOCHOBAHHWE METOAa IPOU3BOJICTBA, €ro
MOIIIHOCTH M pailoHa CTpOUTENbCTBA. OCHOBHBIE MTYTH COBEPILICHCTBOBAHUS MMPOCKTHBIX padoT,
WCII0JIb30BAaHUE METOJ0B MOJEIMPOBAHUSA U ONTUMHU3ALUU XUMHUKO-TEXHOJIOTMUYECKUX CHCTEM
C IPUMEHEHUEM NPOTrPaMMHBIX CPEACTB, BbIUUCIUTENbHON TexHuku 1 CAIIP.

Mopayas 2. TunoBoe o0opynoBaHHMe, NpHMeHsieMOe B TEeXHOJIOTHM HEOPraHMYeCKHX
BellecTB.

Knaccudukamus obopynoBanus, TpeOOBaHUS, MPEIbIBIsSEMble K HEMY W OCHOBHBIC
nokasarenu pabotel. O0oOpynoBaHUE AJI XPAHEHUS TBEPABIX MaTEPHAIIOB, JKHUIKOCTEH U Ta30B.
XpaHnunuiia JUisl )KUJKOCTEH U CKMXKEHHBIX ra3oB. THIIBI ra3rojibJepoB AJIsi XpaHEHUS I'a30B.
O6opynoBanue sl TPAHCIOPTUPOBKM TBEPABIX MAaTEpUATOB, JKUIKOCTEHM U Ta30B.
Hcnonb3oBaHue KoHBeWepHOro, BHOpO-, TuApo- U NHEBMoTpaHcmnopTa. [lurarenu wu
703aTOpbl  TBEpABIX  MaTepuasoB.  PacueT  NPOU3BOAMTENBHOCTH  TPAHCIOPTHBIX
npucnocoOiaeHuit. TpyOornpoBosl, BEIOOp apMmarypsl TpyoompoBoaa. Crnenuuduueckue TUIIBI
HAcoCOB, TNPUMEHSEMBIX B TEXHOJOIMH HEOpraHmdeckux BemecTB. OOopymoBaHHe s
co3manusi Bakyyma. OOopynoBaHue mjis 0OpaOOTKH TBEPIBIX MATEPUAIOB M HUX MOAOO0D.
I'poxoueHne MarepHuasnoB, XapaKTEPUCTUKA CHUT, THUIbI TI'poXOTOB. CXxeMmbl ApoOJIeHUs H
kinaccupukauuu. CMecuTenn U yBIAXHUTEIW NOpOIKOB. I[IpuMmeHeHue amnmapaToB C
TMICEB/I00XKIKEHHBIM CJIOEM M UX pacyeT. OO00opynoBaHue JUIsl TPaHyIMPOBAaHUS. ANApaTsl JUIs
pasfesieHns Ta30BbIX U CXKWKEHHBIX CUCTeM. AmmapaThl A MPOBEIACHMS IMPOLIECCOB B
cucreMax >KUIKocTh-TBepaoe. KosonHele anmaparbl. Crenuduka HacaJo4HbIX KOJIOHH,
HCIOJIb3YEMBIX B o0Tpaciu. [1osbie KOJTOHHBI U MPUHIMIT UX pacdyeTa. CXemMbl OUMCTKU T'a30B
c pereHepanueil copOeHTOB. TuIbl KaTAINTHYECKUX PEAKTOPOB s MPOM3BOJCTBA
HEOpPraHWYecKnx  mnpoaykrtoB.  Crnemuduueckue  TEIUIOOOMEHHBIE  ammaparbl s
HEOPraHMYeCKOW TEeXHOJOrMH. BbImapHble yCTaHOBKM B NPOU3BOJICTBE YAOOpPEHHM, KHCIOT,
comeii u menouedt. OO6opygoBaHME  KOTJIOB-yTHIM3aTOpoB. KommpeccuoHHble U
abCOpOLIMOHHBIE XOJIOMWIbHBIE YycTaHOBKH. Ilombop »snexkTpoaBurartene ais MalluH |
anmnapaTos.

Moayabs 3. PazpaboTka TeXHOJI0rMYecKOW cXeMbl NMPOM3BOJACTBA, IUIAHHPOBaHUE H
pa3menienune 000py10BaHNS
HpI/IHHI/IHI/IaJ'H)HaSI U TIOJIHAsA TEXHOJOTHYCCKass CXEMa IIPOMU3BOJACTBA. HpI/IHHI/IHBI
MCTOJIb30BAHUS SHEPTeTUYECKUX pecypcoB. MaTepHaabHble U TETJIOBbIE PACUEThl MO CTAIHUIM
TEXHOJIOTUIECKOTO TIporiecca. BrIOOp KoMMuecTBa MalllMH U alliapaToB ¢ yYETOM 00eCIIeYeHuUs
HA/IeKHOCTH TEXHOJOTMYECKUX JIMHUM M pe3epBa. [IpuHIuMIbl pazmerieHuss o00pya0BaHUs B
30aHUIX W Ha OTKPBITBEIX ILIOHIAAKaX. Ob6ocHOBanue IMPONU3BOJCTBCHHBIX HJ'IOHI&}IGIZ n
STaKHOCTH 37aHUi. [IpUHIUIIBI TPYNIMPOBKY U Pa3MEIICHUs OCHOBHOTO U BCIIOMOTaTeIbHOIO
TEXHOJIOTHYECKOTO O00OpyJOBaHUs, BIUSHUE TPeOOBaHW OOCTYKHUBaHUS ¥ PEMOHTA.



KoMmoHOBKa OCHOBHBIX U BCIIOMOTATEIbHBIX MPOM3BOJACTBEHHBIX M  OOCITYKMBAIOLIUX
HOMENIEHUH.

Mopnyas 4. KypcoBoii npoexT
[IpyHuMnuanpHas TEXHOJOTMYECKas CXeMa W €€  KOMIUICKTOBAHME OCHOBHBIM U
BCIIOMOTATENbHBIM 000py/OBaHMEM. MarepuaiabHble, MEXaHUYECKHE, TEIUIOBBIE pPACUETHI
TEXHOJIOTHYECKOI0 00opyI0BaHUsl. I'paduueckoe n300pakeHue anmnaparypHo-
TEXHOJIOTMYECKUX CXEM C IIPUMEHEHUEM ITaKeTa PUKIIAIHBIX IPOTPaAMM.

4. O0beM y4eOHOM JUCHUIIMHBI

Bcero 7 cemecTp 8 cemecTp
Bunbr yueOHOM paboTh B 3au. | B akaz. B akan. | B3au. | B axkan.
B 3au. en.
ell. gacax yacax el. gacax
O01mas Tpy10eMKOCTh
JMCUMILIMHBI 0 Y4eOHOMY 6 216 4 144 2 72
IUIaHY
AyIMTOpHBIE 3aHATHS: 25 90 1,3 48 0,5 36
Jlexumu (Jlek) 1 36 0,45 16 - -
[Tpaktueckue 3ansatus (I13) 1 36 0,85 32 - 36
Kypcosas padora (KCP) 0,5 18 - - 0,5 -
CamocrosiTesibHas padoTa
(CP) 2,5 90 1,7 60 0,5 36
Bua koHTpOJIA: 3K3aMeH/3a4 1 31;3)'(3 1 (33};; - 3aug
Bcero 7 cemectp 8 cemectp
Bunsl yueOHol paboThl B3au. | Bacrp. B 3au. Bactp. | B3au. | B actp.
en. gacax erl. gacax e. yacax
O0mas Tpya0eMKOCTh
JAMCUMILIUHBI 0 Y4eOHOMY 6 162 4 108 2 54
TUIAHY
AyAUTOpPHBIE 3aHATHS: 2,3 62 1,3 35 1 27
Jlexmmu (Jlek) 0,45 12 0,45 12 - -
[Tpaxktueckue 3anstus (I13) 1,85 50 0,85 23 1 27
CamocrosiTesibHas padoTa
(CP) 2,7 87 1,7 46 1 27
Buja koHTpoOJISi: IK3aMeH/3a4 1 IK3.(27) 1 k3 (27) - 3au
AHHOTAUUA

pado4eii MporpaMmbl JUCHUIJIMHBI
«AncopOuus B TEXHOJIOTHH Heopranuveckux Bemecrs» (b1.B./1B.6.1)
1. lleanb aAMCHMNJIMHBI

— TOJrOTOBKAa COBPEMEHHOTO CIEIHMAIMCTa, CHOCOOHOTO paboTaTh B 00JacTH
a7ICOPOITMOHHBIX TEXHOJIOTHH,

— O03HAaKOMJICHHE CTYJEHTOB C OCOOCHHOCTH TEXHOJIOTUU aJCOPOIMOHHBIX IPOIIECCOB,
CBSI3aHHBIX C TPUMEHSEMBIMH CIIOCO0AMU pereHepaIuu aicopOeHTOB;

— OCBOCHHE METOJIOB pacueTa aJCOpPOIMOHHBIX YCTAaHOBOK Ha TPUMEpax THITOBBIX
IIPOIIECCOB.



2. B pe3yabTare M3y4eHHMs] TUCUUILIMHBI 00y4YalOLMiics MO MporpamMMe OakajiaBpuara
JMOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusaMu:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJIOIMYECKUIN MPOLIECC B COOTBETCTBUU C
pErJaMeHTOM U HCIOJIb30BaTh TEXHUUYECKHE CPEJICTBA AJISl U3MEPEHHsI OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 Ipolecca, CBOUCTB ChIpbs U npoaykiuu ([1K-1);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XHWMHUYECKUX OJIJIEMEHTOB, COCIUHEHUN U
MaTepHaJIOB Ha KX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbHoi aesreabHocTr (ITK-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO0 MH(POPMAINIO, OTEYECTBEHHBIN U 3apyOeKHbIN
ombIT 1o Tematuke uccaeaosanus (ITK-20).

3namo

- CBOMCTBA a/ICOPOLIMOHHBIX CUCTEM;

- TUIIBI IPOMBIIIJIEHHBIX a/ICOPOEHTOB;

- 0COOCHHOCTH Macco- M TEIUIONEepeHoca IMpH aIcopOLny;

- CIIOCOOBI pereHepanuu aacopoeHTOB;

- OCHOBHBIE TIPUHITUITBI OPTaHU3AIUH aICOPOIIMOHHBIX TIPOIECCOB;

- OCHOBHBIE TEXHOJIOTUYECKHUE U alapaTypHble 0COOCHHOCTH MPOIIECCOB.

Ymemo

- oA00paTh aACcOPOEHTHI /I KOHKPETHBIX MPOIIECCOB;

- COCTaBUTh U PacCUUTATh MATEPUAJIbHBIN U TEIUIOBOI OajlaHC Ipolecca, UCXOs U3 3aJaHHbIX
YCIIOBHUI;

- COCTaBUTh MPUHIUITUAIBHYIO CXEMY M MPOBECTU TEXHOJOTHYECKUN pacyeT ajcopOlMOHHON
YCTaHOBKHU.

Braoemyo

- METOJaMH{ TOJyuyeHUss M 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX MO aJCOPOLMOHHBIM
CUCTEMaM;

- OCHOBHBIMU HaBBIKAMH PabOTHI € JTa0OPATOPHBIMU aJCOPOIIMOHHBIMU YCTAaHOBKAMHU;

- METOJIaMH pacueTa U OpraHu3aluy aICOPOIMOHHBIX MTPOLECCOB;

- CBEJICHUSIMU 00 0COOCHHOCTSIX aJCOPOIIMOHHBIX TEXHOJIOTUH 1 000PYIOBaHHUS.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Mopayasb 1. ®u3nKo-xuMU4ECKHe U UHKEHEPHbBIE OCHOBBI aJICOPOLIMOHHBIX MPOIIECCOB.
OcCHOBHbIE MIOHATHS B TeOpHH aacopOimu. Kpatkue cBeieHHs 0 IPOMBIIUIEHHBIX aICOPOEHTaX.
AncopOunonnoe paBHoBecue. Kuneruka ancopOuun. Terso- u MaccooOMeH B aICOPOIIMOHHBIX
poreccax.

Mopnyas 2. TexHoJiorust a1cOpoIIHOHHBIX NPOLECCOB:

Crioco0b! pereHepaiuy acopOeHTOB U KiIacCUpUKAIMS aJCOPOLMOHHBIX MPOLECCOB MO
crocobaMm pereHepauuu. llukianueckue mnpoUECcChl, NMPUHIUIBI MOCTPOEHUS IUKIOTPAMM,
OpraHu3alys MPOLECCOB, 0A00p aCOPOEHTOB, MPUMEPHI UCTIONb30BAHUS.

Monayab 3. OCHOBHBIE THUIIBI aCOPOITMOHHBIX TIpoiieccoB. [Iporeccsl OCymKy ra3oB ¢
TEPMUYECKOI pereHepaiueil ajgcopOeHta. IlpuHIMNUanbHas cxeMa, TEXHOJIOTHs Mpoliecca,
a7ICOPOCHTBI-OCYIINTENN, KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHOTO  OOOpYyIOBaHMS.
KopotkorukioBsie mporecchl ¢ O6e3HarpeBHol pereHeparnueir agcopOenta (KILJA). Ocymika
ra3zoB. AJCOpOLHOHHOE pa3zieneHne Bo3ayxa. OCHOBHbBIE TEXHOJIOTHMYECKHUE M almapaTypHbIe
0COOEHHOCTH MPOIECCOB.

Mopayas 4. JlaGopaTopHblii HpakTUKyM Mo aAucuuiiuHe. [IpumepHbI nepedyeHb
1a00paTOpHBIX PadOT:

1. HUccnenosanue ancopOuuu asora u kucioposa mpu 25°C um atMocepHOM JaBIECHHU
BOJIIOMOMETPUYECKUM METOJIOM;

2. V3MmepeHne KMHETHYECKUX KPHBBIX aICOPOIMU a30Ta Ha aJCOPOCHTAX pPaziMYHBIX THUIIOB

npu 25°C u arMochepHOM JIABJIEHUH U pacyeT KodQPUIMeHToB BHyTpeHHEN nuddysuu;

Ornpenenenne HaChITHOM MIIOTHOCTH aJICOPOCHTOB;

4. OrmpeneneHue CyMMapHOTO 00beMa Mop yrIIepOAHbIX aJCOPOCHTOB 10 BOJIE;

w



5. HM3mepeHue n30TepM aacopOIMK a30Ta U aproHa Ha IEONHUTax Npu 1-8 aTM U KOMHATHOM

Temnepatype. PacueT ycTaHOBKH paszesieHus Bo3ayxa MetogoM KI[A;

UccnepoBanue nuHaMuKu acopOIIMU MTApOB BOJIBI B CJI0€ TBEPOTO MOTIOTUTEIIS;

N3mepenue BBIXOIHBIX KPUBBIX aICOPOIIUU IMOKCUAA YTIepoaa Ha IIEOIUTax;

8. Ompenenenue MUHAMUYECKOW W PaBHOBECHOW €MKOCTH aJCOPOCHTOB MO TapaM BOJBI IO
BBIXOJHBIM KPHBBIM;

9. Pacuer ycTaHOBKH OCYIIKH BO3/yXa C HATPEBHOW pereHepamnueii aacopoeHra.

4. O0beM yueOHOM JUCUUIIIMHBI

No

7 ceMecTp
Bupl yueOHO# paboThI B sau. e, B akaz.
gacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
KonrakTHasi pabora: 1,3 48
Jlexuunu (Jlek) 0,9 32
[Ipaktuueckue 3ansatus (I113) 0,4 16
Camocrontesnnnas padora (CP) 1,7 60
Buj koHTpoOJIS: 324eT ¢ OLeHKOM - 3a0
7 cemecTp
Bunet yueGHOI paboThI B a1, e, B actpon.
gacax
O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonrakTHasi pabora: 1,3 34
Jlexuunu (Jlek) 0,9 24
[Ipaktuueckue 3ansatus (I113) 0,7 10
CamocrositesbHas padora (CP) 1,7 46
Buj koHTpoOJISI: 3a4eT ¢ OLleHKOM - 3a0

AHHOTaNUA
padoyeii MporpaMMbl JUCUHUILJIMHBI
«BBeneHne B XUMHYECKYI0 TEXHOJIOTHIO PEAKTHBOB M 0C000 YMCTHIX BEUIECTB)
(51.B.B.06.02)
1. Henp aucuumiInHbl: npuoOpeTeHrne 00yJyaroMMKCs 3HaHUN U IPAKTUYECKUX HABBIKOB IO
TEXHOJIOTUM PEAKTHBOB M 0COO0 YHUCTHIX BEIIECTB, @ TAK)KE O3HAKOMJIEHHE C OCHOBHBIMH
IpoLeccaMy UX IPOU3BOJCTB.

2. B pe3yabrare u3ydeHusi AUCUMILIMHBI 00y4Yaloluiicd Mo mporpamMme 0akajaBpuara
JOJIKeH:

Obnaoams crnenyromumu obuienpodeccronanbubiMu (OIIK) u mpodeccuonansubvmu (I1K)
KOMIIETEHIUSIMMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIIATH TEXHOJIOTMYECKUN MPOIIECC B COOTBETCTBUH C
pPErIaMEHTOM U HMCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA Il U3MEPEHHSI OCHOBHBIX MTapaMeTPOB
TEXHOJOTUYECKOTO TpoIiecca, CBOMCTB Chiphst u npoaykiuu (ITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XHWMUYECKUX JIJIEMEHTOB, COECIUHEHUN U
MaTepUaJioB Ha UX OCHOBE JIJIsl pelieHus 3a1a4 npodeccnonanbHoi aesteraprocty (ITK-18);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYI0 MH()OPMAIMIO, OTEUECTBEHHBIH U 3apyOeKHbIH
ombIT 10 Tematuke uccaenoBanus (ITK-20).

3nams:

- KIaccu(UKAIUIO PEAaKTUBOB M 0CO00 YHCTHIX BEIIECTB U TPEOOBAHUS K HUM;

- TEOPETUYECKUE U NTPAKTUUECKHE OCHOBBI UX MOJIyUEHUS;

- METO/Ibl OYMCTKH BEIIECTB;



- 0COOEHHOCTH MPOM3BOJCTBA M KOHTPOJS HEOPraHMYECKHUX PEAKTUBOB M OCO0O0 UHCTHIX
BEILIECTB;

- SKOHOMHYECKHE U IKOJIOTHYECKUE MPOOIEMBI TPOU3BOJICTBA U IIYTH UX YMEHBIICHUS;

Ymems:

- HCII0JIb30BaTh METObI NCCIIEOBAHUS U ONIPEAEICHUS IapaMeTpOB U [TOKa3aTesel Npo1eccoB
MOJIy4YEHHUsI PEaKTUBOB U 0CO0O0 YHCTHIX BEIECTB;

- QHAJM3UPOBATh B3aUMOCBS3b TEXHOJOTMYECKHX MapaMeTpoB ¢ 3((HEeKTUBHOCTHIO MpoLecca U
KaueCTBOM MPOAYKIIHH;

- BBIOMpaTh KOHCTPYKIIMOHHBIE MaTepHajbl Al 000pyJOBaHUS, HCIOJIB3YEMOT0 B IpoIeccax
MOJIy4YEHHUsI PEaKTUBOB U 0CO0OO YHCTHIX BEIECTB;

- IPOBOAMTH OKCIIEPUMEHTHI 110 3aJaHHBIM METOJMKAM U AaHAJIU3UPOBATh pPE3YJIbTaThl
JKCIIEPUMEHTOB.

Braoemy:

- HaBbIKaMd pPa0OTBHl C KaTaJloTaMd U JOKyMEHTAllMell OTeUYeCTBEHHBIX M 3apyOesKHBIX
IIPOU3BOJIUTENIEN PEAKTUBOB U 0COOO0 YMCTHIX BELLECTB;

- METOJAaMH TEOPETUYECKOTr0 U SKCHEPUMEHTAIBHOTO MCCIEIOBAHUS TEXHOJOTHMUECKHUX
MIPOIIECCOB MOIYYEHHS PEAKTHBOB U 0CO00 YHCTHIX BEILECTB;

- METO/IaMU OTIpeieNIeHUs] KadyecTBa PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB.

3. KpaTkoe coaep:kanue JUCHUIINHBI

MopayJib 1. OcOOEHHOCTH YUCTHIX BEIIECTB U PEaKTUBOB, UX IIPOU3BOJICTBA U KOHTPOJIS.

1.1. Hcropusi, COBpeMEHHOE COCTOSHUE M NEPCIEKTUBBI PA3BUTHUS IMPOU3BOJCTBA UYUCTBIX
BelIeCTB U peakTuBOB B Poccuiickoit denepanuu, crpanax CHI u 3a pybexxom. Homenknarypa
u obmactu ux morpebienus. OpraHu3anys MPOU3BOJACTBA. 3aJayll OTPACIH B YCKOPEHHUH
Hay4HO-TEXHUYECKOTO IIporpecca.

OO01ue cBeieHNs U TEOPETUUECKUE OCHOBBI OUMCTKU HEOPTaHUYECKUX BEILECTB.

1.2.1. O6mue cBeneHUss U OCHOBHBIC IMOHSATHS O YMUCTOTE BellecTBa. YMCTOTa BEIIECTBA.
®opmsbl npumeceit. HopMupoBanue npumecen.

HcTrounnky npuMecei B YMCTOM BELIECTBE.

Hcrounukn mpumeced. BiusHue BHEIIHMX 3arps3HEHHM Ha cTeneHb o4McTKU. [lomamanume
npuMecei u3 artMocdepsl. 3arps3HeHNe MaTEpPUaIoM alnapaTyphl.

Oco0eHHOCTH TPOU3BO/ICTBA U KOHTPOJIS UUCTHIX BEIIECTB U PEaKTHBOB.

OCOOEHHOCTH MPOEKTUPOBAHUSA, OHKCIUIyaTallMM M ONTHUMM3ALUU NPOM3BOJACTB. [ 'mOkue
aBTomarusupoBanHble cuctembl (['AIIC). Marepuansl 178 W3TOTOBIEHHUS amnmapaTyphl.
XpaHEeHHE U TPAaHCIOPTUPOBAHUE IPOAYKTOB.

Kontpons mponykroB. OT60op mpod M UX MOATOTOBKA. METOABI ONpPEACIICHHs COACPKAHUS
npumMeceil. OnpeaeneHue cnennGuIeckux CBONCTB MPOAYKTOB.

DKojoru4eckre mnpobsieMbl MPOM3BOACTBA. VICTOUHMKHM 3arpsi3HEHUs OKpY’KAIOLIEH Cpesbl.
[TyTu cHUXKEHMS KOJIMYECTBA OTXO/10B, BHIOPOCOB U CTOYHBIX BOI.

OxoHoMmHuuecknue ocoOeHHocTU. ChIpbeBasi, HSHEpPreTHYeckass M JAPYrHe COCTaBJISIONINE
cebecTrouMocTH npoAyKuuu. [IyTu ux ymMeHbIIeHus.

Monayab 2. XUMHYECKHUE METOJIbl OUHCTKH BEIIECTB.

TeopeTnueckue OCHOBBI OUUCTKHU BEIIECTBA U KIACCU(PHUKAIMS METOJJOB OUUCTKH.
TepMmonnHaMuyeckue OCHOBBI OUMCTKHU BetlecTB. KoadduimenT pasaenenus (pacnpeneneHus)
npumeceil. Kmaccudukanus MeTogoB  ouumCTKM  BemiecTB.  CpaBHHUTENIbHAas — OLEHKA
BO3MOXHOCTEI METOIOB.

2.2.  OuncTKa METOJIaMH OCaKJCHHS U3 PACTBOPOB.

OuncTka pacTBOPOB OcaxaeHHEM Mpumeceid. OducTKa OCa)XKI€HHEM OCHOBHOTO BEIIECTBA.
OuncTka pacTBOPOB OT IPUMECEN UX COOCAKIEHUEM C HEOPTaHUYECKMMU WJIN OpPraHUYECKUMU
KOJUIEKTOPAMH.

Metoabl M30UpaTENbHOTO OKHUCIEHHS WM BOCCTAHOBIEHMA mpumecei. 30GuparensHoe
KOMILIEKCO0Opa3oBaHue B pacTBOPE.

2.3.  OuucTka Cc MepeBoIoM NMPUMECH U OCHOBHOT'O BEIIECTBA B ra30BYIO (a3y.
T"amoreHngHEIN METO/I. IMuapuanbiit METO/I. Ounctka C HUCIIOJIL30BAaHUEM
3JIEMEHTOPraHUYEeCKUX coenHeHui. KapOoHUIbHBII MeTO/I.



XUMHUYECKUE TPAHCTIOPTHBIC PEAKITHH.

OcobeHHOCTH W BBIOOpP TPAHCIOPTHBIX pEAKIUKA I OYUCTKH BemiecTB. CrocoOsl
OCYILECTBIICHHUS] TpaHCIOpTa (IIEPEHOC BEUIECTBA MOTOKOM Tra3a-peareHTa, MOJCKYJSPHOM
muddy3ueit, mocpeacTBOM KOHBEKITUH ).

Moayab 3. DU3UKO-XMMHUYECKUE METO/IbI OUMCTKH BEIIECTB.

JuctuisiroHHble (peKTU(GUKAITMOHHBIC) METOIBI.

OcoOeHHOCTH TPOBEACHUS TMpolecca MPH MAIbIX coaepKaHusx mnpumeceil. CrocoOsl
OpraHM3ali JUCTWUISIHUOHHBIX  mpoueccoB. Ilpocras mneperonka, pexTudUKaLUA,
HKCTPAKTUBHAS PEKTHU(PHUKALINS.

Xemopektuduxanus. MonekynspHas quctwusinus. Mcnonas3oBanue METO0B peKTU(GUKAIIIH
JUISL TIOJYYEHUsI 0CO00 YHCTHIX BEILECTB.

KpucrannuzannoHabie METOBIL.

Kpucrannuzanus u3 pactBopoB. @pakiMOHUPOBAHUE IPUMECEH B MPOLIECCaX KPUCTATUIN3ALUH
u3 pactBopoB. OCHOBHBIE IOKa3aTeld U 3aKOHOMEPHOCTU (PpakuUOHHpOBaHUS. BriusHue
pa3nuyHbIX (aKTOpoB Ha (pakiuoHHpoBaHuWE mnpumecedl. [IpakTuyeckoe HCHOIB30BaHKE
MPOLIECCOB KPUCTAIM3ALNHU JJIs TOJIYUYEHUS! YUCTHIX BEUIECTB U PEAKTHUBOB.

Kpucrannuzanus wu3 pacmnaBoB. Teopernueckue OCHOBBL. 30HHas I1aBka. OCHOBHBIE
daktoppl, Bausiomme Ha 3()QPeKTUBHOCTH mpolecca. BapuaHThl €ro OCYyIIECTBICHUS H
ucrnoibp3yemas ammaparypa. [lpuMeHeHwe 30HHOW TUIaBKM JJISi  OYHMCTKHA  BEIIECTB.
Hanpasnennas kpucramin3anus.

3.3.  DKCTpakIMOHHBIE METO/BI.

Knaccudukanus 3KCTpareHToB. DKCTPAKIIMOHHBIE CHUCTEMBI A OYMCTKH HEOPTaHUYECKUX
BeMIeCTB. MHOTOCTyIEeHYaThIe MPOIecChl OUNCTKU. OCOOEHHOCTH anmnapaTypHOTo 0(OpMIICHUS
MIPOLIECCOB JKUIKOCTHON IKCTPAKIIHH.

3.4.  AncopOIMOHHBIC METOBI.

OcHOBHbIE 3aKOHOMEPHOCTH M OCOOCHHOCTH aJICOpOIMM TpUMeced U3 Ta3oB, MapoB,
pactBopoB. Hambonee pacnpocTpaHeHHbIE TUIBI COpOEHTOB. llpakTHdeckoe mHpHUMEHEHHE
aJICOPOIIMOHHBIX METOJIOB JUISI OYMCTKM HEOPraHWYEeCKHX BEIIeCTB. XpomaTorpaduueckuit
METO/T TIOJTyYSHUS YACTHIX BEIICCTB.

MoHOOOMEHHBII MeTOJ TONyYeHUsT YUCThIX BemiecTB. llomyueHue wuonuTOoB. UX
TEPMOXUMHUYECKAs] YCTOWYUBOCTh, MEXaHMYECKass YCTOHYMBOCTh. TepMOAMHAMHKAa WOHHOTO
paBHOBecHsI, NTUHAMUKAa HOHHOrO oOMeHa. OCOOEHHOCTH HCHOJIb30BAaHUS HOHOOOMEHHOTO
METOJ1a B TEXHOJIOTHH YHCTHIX BEIIECTB.

3.6.  DIEKTPOXUMHUYECKUE METOIBI.

Teopernueckue ocHOBBI. AnmaparypHoe odopmiienne. O0IacTi MPUMEHEHUSI.

3.7.  MemOpaHHbBIE METOBI.

Bunelt memOpan, ux xapakrepuctuka. O6mactu npumeHeHus. Crenuguka anmapaTypHOTO

odopmIteHus.
3.8.  Owusuyeckne METOJBI OYMCTKU BEIIECTB. MarHUTHAs cenaparys, IeHTpHu(yrupoBaHue,
TepMotupdy3us.
4. O0beM yueOHO# JUCUMIIJIMHBI
7 ceMmecTp
Bunet yueGHoi paboTh B a1, ex. B akan.
qacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrakTHas padora: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP) 1,7 60
Buj koHTpoOJISI: 3a4eT ¢ OLleHKOM - 3a0

Bupl yueOHol paboThI \ 7 cemecTp |




B 3au. e, B actpos.

yacax
OO01masi TpyA0eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILJIAHY 3 81
KonrakTHasi pabora: 1,3 34
Jlexuunu (Jlek) 0,9 24
[Ipaktrueckue 3ausarus (I113) 0,7 10
CamocrositesbHas padora (CP) 1,7 46
Buj koHTpOJISI: 324eT ¢ OLeHKOM - 3a0

AHHOTAIUA
padoueii MporpaMMbl JUCUMUILJIMHBI
«IIpakTuKyM no xumu4eckoii rexnosorun» (b1.B.JIB.7.1)
1.leqp QMCHMIVIMHBI - DPACIIUPEHUE U YIIyOJeHHe 3HAaHUN W MPAKTUYECKHX HABBIKOB MPHU
MOATOTOBKE CTYACHTOB IO HAIPABJICHUIO XUMHUYECKas TEXHOJIOTHS. 3ajada M3y4eHHs Kypca
CBOJUTCS K 3aKpEIUICHUIO 3HAHWA B OOJACTH TEXHOJOTHMH HEOPraHMYeCKHUX BEIECTB;
OCBOCHHIO METOJ/IOB MCCIICIOBAHUS ChIPbhs, MPOAYKTOB U MAaTEPUATIOB; PA3BUTHIO MPAKTUUECKUX
HABBIKOB TPH BBINOJIHEHUU JaOOPAaTOPHBIX HCCIEIOBAHUN W WHTEPIPETALUU TOTYYEHHBIX
pe3yJIbTaToB.
2. B pesyabrare m3ydeHHus AMCHUILIMHBI 00Yy4YalIIHiicsl MO0 MporpamMme 0akajaBpHarTa
HOJIKeH:
Obnaoams crnenyromumu obuenpodeccuonanbubiMu (OIIK) u mpodeccuonansupivu (11K)
KOMITCTCHIIHSIMH
— CIIOCOOHOCTH IUIAHUPOBATh M TPOBOAUTH (PU3UYECKHME U XUMHUYECKHE HKCIEPUMEHTHI,
MIPOBOAUTH 00Pa0OTKY MX PE3yJIbTaTOB U OIICHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bI U
YCTaHABIIMBATh TPAHMUIBI WX TMPUMEHCHHS, MPUMEHATH METOJIbl MaTeMaTHYECKOTO
MOJICTTUPOBAHHsI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOT0 uccienoBanus (ITK-16);
— TOTOBHOCTHh HCIIOJIb30BaTh 3HAHHE CBOWCTB XWMHUYECKHX OJJIEMEHTOB, COCIMHEHHUH W
MaTepUaJIOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccnonanbHoi nestenaprocty (I[1K-18);
— TOTOBHOCTHb HCMOJBb30BaTh 3HAHHUS OCHOBHBIX (HU3MYECKUX 3a7ad, CaMOCTOSTEIbHOTO
npuoOpereHus: (GU3MUECKUX 3HAHUH, 1711 TOHUMaHusl paboThl TPUOOPOB U YCTPOICTB, B TOM
YKCJIe BBIXOAIIMX 3a MPEIEIIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);
— TOTOBHOCTb M3y4yaTh HAYYHO-TEXHUYECKYI0O HH(POPMAINIO, OTCUECCTBEHHBIA U 3apyOEKHBIH
OIBIT 10 TeMatuke uccienonanus (ITK-20).
[Tocne ocBoenuss gucHMIUIMHBL  «IIpakTHKyM 1O XUMHYECKOW TEXHOJOTHH
HEOPraHUYECKHUX BEIIECTB» CTYJIEHT JTOJKEH:
3name:
- MPUHIMIBI TOCTAaHOBKKM M (DOPMYIHpPOBAHUS IIeNiel M 3a/ad Hay4HBIX HCCIIEIOBaHUI Ha
OCHOBE pE3yJIbTaTOB IOMCKAa, OOpabOTKM M aHaiM3a HAay4YHO-TEXHUYECKON HHpOpManuu;
OCHOBHBIE METO/Ibl aHAJIMU3a CBOMCTB HEOPraHUYECKUX BEIIECTB U MAaTEPHUAJIOB.
Ymemy:
- HCIIOJIb30BaTh YMEHHsI M HABBIKM B OpPraHM3AIlMM HAay4YHO- HMCCIEIOBATENbCKUX paboT, B
YIpaBJICHUHU KOJUIEKTUBOM;
- CaMOCTOSTEIHHO MIPHOOPETATh C MOMOIILI0 HH(OPMAITMOHHBIX TEXHOJIOTHH U UCIIOJIb30BATh B
MPAKTUYECKON JIEeATeTLHOCTH HOBBIC 3HAHUS U YMCHHSI;
Braoemy:
- CIOCOOHOCTbIO W TOTOBHOCTBIO K Mpo(hecCHOHATbHOM HJKCIUTyaTallud COBPEMEHHOIO
OKCIIEPUMEHTAIBFHOTO O0OpYIOBaHUS U MPUOOPOB B COOTBETCTBUM C HAMpaBICHHEM
MOATOTOBKH,
- CIIOCOOHOCTBIO K TEOPETHUECKOMY aHAIU3Y U SKCIIEPUMEHTAILHON MPOBEPKE TEOPETUIESCKUX
TUTIOTE3;
- METOJIOJIOTUEN CaMOCTOSITEIbHOTO M KOJUIEKTUBHOI'O MCIOJIB30BAHMS 3HAHMM O CBOMCTBax
HEOPraHMYECKUX BEUIECTB M MaTepuajoB s pelleHds 3aJady [0 OpraHu3aluu



CaMOCTOSITENIbHON M KOJUIEKTUBHON Hay4YHO-HUCCIIEI0BATENILCKOM padoThI,

- CIOCOOHOCTBIO K pa3pabOTKe IUIAaHOB M IPOrpaMM IPOBEIEHHUS HAayYHBIX UCCIIEAOBAHUM U
TEXHUYECKUX pa3pabOoTOK, pa3paboTKe 3aJaHuil U1l UCTIOTHUTENEH

- HaBbIKAMHU IIOMCKa, 00paOOTKHM, aHajaM3a U CUCTEMAaTH3alMM HAay4YHO-TEXHUYECKOM
nH(pOpMAaIIHUHU TI0 TEME HCCIeI0OBaHNU,

- COBPEMEHHBIMU METOI0JIOTMYECKMMHU MOIX0JaMU K MCII0JIb30BaHUIO PUOOPOB U METOAMK, K
OpraHu3aIiH, IPOBEJICHUIO SKCIIEPUMEHTOB M HCIIBITaHUH, 00paboTKe 1 aHAIM3Y Pe3yJIbTaTOB
JKCIEPUMEHTA.

3. Kpatkoe coaep:kanue AU CHUIIAHBI

Moayas 1. «JIabopaTtopHbie pabOThI IO aICOPOLIMOHHBIM U KaTATUTHYECKUM ITPOLIECCAM»,
Monayasb 2. «CoBpeMeHHbIE METOIbl aHATHM3a B TEXHOJIOTUN HEOPTaHUYECKHX BEIIECTBY,
Kax/1asi U3 KOTOPBIX BKJIIOYAET Ja0OPAaTOPHBIE U CAMOCTOSITENIbHBIC 3aHATHS.

[Topsimok mpoBeeHus 1ab0paTOPHOTO 3aHATHS:

1. BBomHast yacThb:

— BBOJHBIN MHCTPYKTaX (HAaIOMUHAHHE OTIEIIFHBIX IOJIOKEHHH MO TEeXHUKE 0e30MacHOCTH,
3HaKOMCTBO CTY/IEHTOB C COZEp)KaHUEM IpeICcTosALIed paboThl, OKa3 CIIOCOOOB BBITOJIHEHHS
OTIENBHBIX OTEpaIHii, TPEAYIPEKICHIE O BOZMOKHBIX OIINOKAX).

2. OCHOBHas 4acTh:

— IIPOBEJICHHE CTYACHTOM J1JAO0OpaTOPHON PabOTHI;

— TEKYIIMH MHCTPYKTa), IMOBTOPHBIM MOKa3 WIM pa3bsCHEHUE INPENoAaBaTeieM OTIEJIbHBIX
MI0JIOXKEHUH WM omepanuil JlabopaTopHOU padOoTBHI.

3. 3akiIrounTeNbHAs YaCTh!

— oopMIIEHUE OTUYETA O BHITIOJHEHUH 3a/1aHUS;

— IOJIBE/ICHUE UTOIOB BBIIIOJIHEHHUS JJa0OpaTOPHOI pabOTHI, 3alIUTa Pe3yJbTaTOB BHIIOJIHEHUS
nmabopaTopHOi paboThI, pa300p AOMYIIEHHBIX OMMOOK M BBISBICHUE UX MIPHYNH, OOBSIBICHHUE O
TOM, 4TO HEOOXOAUMO MOBTOPUTH K CIEAYIOIIEMY 3aHSTHUIO.

Monayns 1 «JlabopatopHble paboTHl MO aACOPOIMOHHBIM M KaTATUTHYECKUM IpOIeccaM B
TEXHOJIOTUM HEOPraHWYECKHUX BELIECTB» IMpelnojaraeT MpoBeAeHUEe J1abopaTOPHOTo
MPAaKTUKyMa IO CIETYIOIINM TeMaM:

1. I3mepenue u30TepMbl aicopOoLIMu a30Ta Ha oOpaslie aJcopOeHTa WM Katanuzaropa mnpu 77
K. Ompenenenne TEKCTypHBIX XapaKTEPUCTHK aJCOPOCHTOB M KaTaJTM3aTOPOB IO M30TEpME
azicopbuuu a3ora.

2. [lonmy4yeHne KaTalM3aTOPOB M aJICOPOCHTOB ITyTEM BBEACHWS aKTHBHBIX KOMIIOHEHTOB Ha
HOCHUTEJIb METO/I0M HOHHOTO OOMEHa.

3. AncopOums OpraHu4ecKuX KpacuTeed W3 BOAHBIX PACTBOPOB Ha afcOpOSHTaX pa3iIMyHBIX
THUIIOB.

4. Ancopbuus aszora ¥ Kuciopoga Ha meoiutax npu 20°C 1 MOBBIIIEHHOM JaBJICHHU.

5. Karanutuueckoe OKHCIEHHE KapOOHOBBIX KHCJIOT B BOJAHBIX pacTBOpax HEPOKCHIOM
BOJOpPOJA.

6. OnpezneneHne KUHETMYECKMX KPHUBBIX aJCOPOIMM a30Ta U KHUCIOPOAA MpPU aTMOCHEpHOM
JaBIICHUH BOJIFOMOMETPHYECKUM METOJIOM.

7. llomydyeHue yriaepoIHBIX aJCOpPOEHTOB KapOOHHM3aIMEH  yriepoJHOro CBIpb U
HCCIIeIOBaHKE UX a/ICOPOIIMOHHBIX CBOMCTB MO I'a3aM U Mapam.

Monaynb 2 «CoBpeMEeHHbIE METO/IbI aHAJIN3a B TEXHOJIOTUU HEOPTaHUYECKUX BEIIECTBY
MIpeioJiaraeT MpoBeIeHue JIabopaTOPHOTro MPaKTUKyMa I10 CIIEAYIOIUM TeMaM:

1. Onpenenenue copepkaHusi MOHOB HATPUS U KaJIHsl B paCTBOPaX METOJOM IUIaMEHHOMN
dboromerpun ¢ ucrons3oBanueM dporomerpa OI1A-2-01.

2. Ananmu3 docdopcoaepkaiero celpbs U MpoayKToB ero nepepadotku. I[Ipumenenue
MHOTOQYHKIIMOHATBHOTO mprbopa mpousBoiactBa (upmer «Mettler Tolledo» ans anamusa
XKHUIKOH (a3bl Ha conepxanue GpochaTos.

3. MUsywenmme pactBopumoctm B  cucreme CaO-P;0s-H;O.  Ilpumenenue
MHOTO(QYHKIIHOHAJIBHOTO TMpubopa mpousBoactBa ¢upmsl «Mettler Tolledo» npu anammse
XKUIKOH (ha3wl Ha comepxkanue GochaToB U KabIIUS.

4. HccnenoBanne  KUHETUKM ~ KHCIOTHOTO  PA3JOXKEHHUS  MUHEPAIbHOTO



docdopcoepKaiero crlpbs MOTEHIIMOMETPHUYECKUM METOIOM.

5.  KOMIUIEKCOHOMETpUUYECKOE  OMpeAcIICHUE Ca*". CpaBHEHUE aHAJTUTUYECKUX
BO3MOKHOCTEH ompeneneHus coaepxanus PoOs MeTogoM (OTOMETPHUUECKOTO OINpeiesieHus Ha
K®K-3 u na npudope «Mettler Tolledoy.

6. M3yueHue 3aBUCUMOCTHU BS3KOCTH PACTBOPOB OT COCTaBa M TEMIIEPATYPHI B CUCTEME
(N H4)2H PO4 — KzCOs-HzO.

4. O0beM y4eOHOH JUCHHILIMHBI

o B 3ayeTHERIX | B akagem.

Bunpl yueOHoI paboThI

eIMHUIIAX gacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 5 180
AyIUTOpPHBIC 3aHSITHS: 2,6 96
Jlexumu (Jlek) - -
JlaGopaTtopHbie paboTs (JIab) 2,2 80
[Ipaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP) 2,4 84
Buj koHTpoOJISI: 3a4eT ¢ OLeHKOM - 3a0

B 3aueTHbIx B
Buabl yueOHoii padboThI eIMHULIAX aCTPOHOM.
qacax

O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konraktnas pa6ora (KP): 2,6 70
Jlexuuu (Jlek) - -
[Tpaktrueckue 3ansatus (I13) 2,2 60
JlaGopaTopnsbie 3anstust (J1ad) 0,4 10
CamocrositesbHas padora (CP): 2,4 65
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer ¢ OEeHKOi

AHHOTaIUA
padoyeii mporpaMMbl JUCHHUILIMHBI
«OCHOBBI HAyYHBIX HCCJIE0BAHUI
(b1.B.[1B.7.2)
1.Ileab AMCHUIVIMHBI - PACIIMPEHUE U yriyOJeHHe 3HaHUM M MPAKTUYECKUX HABBIKOB MU
MOJAITOTOBKE CTYJIEHTOB, MPOXOAfIIMX o00ydeHue Mo mnporpamme OakanaBpuara 18.03.01
«XUMHUECKasi TEXHOJOTHs», 3ajaya JAUCUUIUIMHBI — J1aTh OCHOBHBIE 3HAHUS MO METOJaM
I/I)IGHTI/I(bI/IKaHI/II/I MaTCcpuaioB C HUCIIOJIB30BaHUEM COBPCMCHHBIX METOI0B (1)I/ISI/IKO-
XMMHUYECKOTO  aHalu3a, [PUMEHEHHI0  MaTeMaTHYecKo  oOpaboTKH  pe3ysbTaToB
IKCIIEPUMEHTA.
2. B pesyabTare M3y4YeHUs TUCHHUILVIMHBI 00ydarommiics 1Mo mporpamMMe 0akajlaBpHaTa
JMOJIZKEH:
Obnaoams crnenyromumu obmenpodeccruonanpabiMu (OIIK) u mpodeccuonansubivu (ITK)
KOMIICTCHIIUAMMU
— CHOCOOHOCTh IUIAHUPOBaTh M MPOBOJUTH (PU3MUECKHE U XMMUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH OOPAaOOTKY MX Pe3yIbTaTOB M OLIEHUBATh IMOTPEIIHOCTH, BBIJIBUTAaTh THIIOTE3bI U
YCTaHAaBJIMBATG TIPaHHULbBl WX MOPUMCEHCHUA, MNPUMCHATH METOAbl MAaTCMATHYCCKOI'O
MOJICTTUPOBaHHUsI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro uccienosanus (I1K-16);
— TOTOBHOCTH MCIIOJI30BaTh 3HAHHE CBOMCTB XHMHYECKHUX JJIEMEHTOB, COG)II/IHCHI/Iﬁ u
MaTepUaJioB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccuonanbHoi nestenaprocty (I1K-18);
— TOTOBHOCTh MHCIIOJIb30BaTh 3HAHMA OCHOBHBIX (DM3MYECKHX 3a]a4, CaMOCTOSATEIbHOTO
npuoOpeTeHus: GU3NIECKUX 3HAHUH, JUIs TOHUMaHUs paboThl MPUOOPOB M YCTPOHCTB, B TOM
YHCIIe BBIXOISIINX 32 MpeJesibl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasnenus (I1K-19);



— TOTOBHOCTh M3y4aTh HayYHO-TEXHHUYECKYI0O MH(OPMAINIO, OTEUECTBEHHBIN M 3apyOeKHbIH
OmbIT 10 TeMatuke uccaenoBanus (ITK-20).

[Tocne ocBoenus aucuumuiMHbl «HaydHble OCHOBBI TEXHOJOTHMM M HCCIEHOBAaHHM
HEOPraHUYECKUX BEIIECTB)» CTYACHT JOJKEH:

3name:
- NPUHIMIBI TOCTAaHOBKK M (DOPMYIHpOBaHUS ILiefiel W 3a/lad HAay4YHBIX MCCIEIOBaHUN Ha
OCHOBE pE3yJbTaTOB IMOWUCKA, OOpabOTKM M aHanM3a HAayYHO-TEXHUYECKOH HH(OpMaLuy;
OCHOBHBIE METO/Ibl aHaJIN3a CBOMCTB HEOPraHUYECKHUX BEIIECTB U MAaTEPUAJIOB.

Ymemy:
- HCIIOJIb30BaTh YMEHMSI U HABBIKM B OpPraHM3allMM HAay4yHO- MCCIIEI0BaTENIbCKUX paboT, B
YIPaBIECHUH KOJUIEKTUBOM;
- CaMOCTOSTEIbHO IPUOOPETATh C MOMOIIBI0 HH(OPMAIMOHHBIX TEXHOJIOTHI U UCIIOJIb30BAThH B
IIPaKTUYECKON JAESITEIbHOCTU HOBBIC 3HAHUS U YMEHUS;

Braoemy:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO K TPO(PECCHOHATBHOM OSKCIUTyaTallkd COBPEMEHHOTO
HKCIIEPUMEHTAILHOTO O0OpYyIOBaHUS U MPUOOPOB B COOTBETCTBUU C HAIMpaBICHHEM
MIO/ITOTOBKY;
- CIIOCOOHOCTBIO K TEOPETHUECKOMY aHAIM3Y U SKCIIEPUMEHTAILHOM MPOBEPKE TEOPETUUECKUX
TUIOTE3;
- METOJOJIOrHMel CaMOCTOSITEILHOTO M KOJUIEKTUBHOTO MCIIONBb30BaHMs 3HAHUM O CBOMCTBax
HEOPraHMYECKUX BEUIECTB M MaTepuajoB /s pelieHds 3aJad [0 OpraHu3alHu
CaMOCTOSITENTbHON M KOJUIEKTUBHON HAYYHO-HCCIIEI0BATEIILCKOM paboThI,
- CIIOCOOHOCTBIO K Pa3palOoTKe IJIAHOB M MPOTpamMM IPOBEIEHUs HAYYHBIX HUCCIEIOBAHUN U
TEXHUUYECKUX pa3pabOTOK, pa3paboTKe 3aJlaHUM 1151 UCIIOJHUTENEH
- HaBbIKAMHU TIOMCKAa, OO0pabOTKH, aHalmM3a W CHCTEMAaTU3allud HayYHO-TEXHUYECKOU
nH(pOpPMAIIUHY TI0 TEME HCCIIeIOBAHNU,
- COBPEMEHHBIMU METO/I0JIOTHUYECKUMH MOIX0AaMU K UCIIOJIB30BaHUIO IPUOOPOB U METOAMK, K
OpraHM3aliy, MPOBEACHUIO FKCIIEPUMEHTOB U HCIIBITAaHUM, 00pab0OTKE U aHATU3y PE3yJbTaTOB
JKCIIEPUMEHTA.
3. KpaTkoe coaep:kanue JUCHUNIIHHBI
Moayab 1. MeTozs! Hcciae10BaHus aicOPOLIMOHHO-KAaTaTUTUYECKHUX POLIECCOB.
[Ipenmnonaraercs npoBeaeHUE JaOOPATOPHOIO MPAKTUKYMA MO CIAEAYIOLUIUM TEMaM:
1. Omnpenenenne TEKCTYpHBIX XapaKTEPUCTUK aJCOPOCHTOB M KaTaJU3aTOPOB IO H30TEpMeE
azcopOIu a3oTa.
2. MmperaupoBaHye akTUBHOTO KOMIIOHEHTA Ha MOBEPXHOCTh KaTalu3aTopa Ui aicopOeHTa
METOJIOM MOHHOTO 0OMeHa.
3. Azncop6uust opraHMYecKMX KpacuTesed U3 BOJHBIX pPacTBOPOB Ha aJcCOPOEHTaX pa3IndHOM
MIPUPO/IBI.
4. AncopOuust a30Ta U KUCIIOPOJia Ha IIE0JIUTaX MPU HOBIIIEHHOM JIaBJICHUU.
5. OxucnutenpHas ASCTPYKIHMS OPraHUYECKUX BEIIECTB B BOAHOW (¢aze MEePOKCHIOM
BOAOpPOJA.
6. BomoMomeTpuyeckuil METOJl ONpeNeNeHns KPUBBIX afcopOLMy a30Ta W KHUCIOpoAa MHpu
aTMOC(EepHOM JIaBJICHHH.
7. KapOGoHuzauust yriepogHoro  ChbIpbsi W HUCCIEIOBaHHE  aJCOPOLMOHHBIX CBOWCTB
MOJTyYEHHBIX a/ICOPOESHTOB 110 ra3aM U mapam.
Moayab 2. «DuU3NKO-XUMHUYECKHE  METOJABl aHaIW3a B TEXHOJOTUH HEOPTaHWYECKHUX
BELIECTBY,
MIpeiroJiaraeT MpoBeIeHUE J1JabopaTOPHOIro MPAKTUKyMa 0 CIEAYIOIUM TeMaM:
1. Merox muameHHOH (OTOMETPUM MJIsi ONpEAETCHUs COAEP)KAaHUS Kajdus U HaTpus ¢
npuMeHeHneM poromerpa OITA-2-01.
2. [Ipumenenne MHOro(yHKIMOHANBEHOTO MpuOOpa nmpousBozacTBa ¢pupmbl «Mettler Tolledo»
JUTSL aHAJTM3a KUIKOU a3kl Ha comepkanne Gocdato.B cucteme CaO-P,0s5-H,0.
3. IIpuMeHeHHe MOTEHIMOMETPUYECKOTO METOJa JJIS MCCIEAOBAaHHUS KUHETUKH KHCIOTHOTO
pasoKeHUs MUHEpAITBHOTO (pocdopcopaepKaIiero Chipbs.



4. CpaBHeHME aHAJIMTHUUYECKUX BO3MOXHOCTEN onpeneneHus conepxkanus P,Os Meromom
dboromerpuueckoro onpenenenus Ha KOK-3 u va mpubope «Mettler Tolledoy.

5. Onpenenenue BsizkocTu pactBopoB B cucreme (NH4),HPO,4 — K,COs3-H;0.

4. O0beM yueOHO# JUCUUIJIMHBI

o B 3a4eTHERIX | B akagem.

Bunpl yueOHoI paboThI

eIMHUIIAX gacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 5 180
AyaUTOpHBIC 3aHATHS: 2,6 96
Jlexuuu (Jlek) - -
JlaGopaTtopHbie paboTs (JIab) 2,2 80
[Ipaktrueckue 3ausarus (I113) 0,4 16
CamocrositesbHas padora (CP) 2,4 84
Buja xoHTpoOJISi: 3a4eT ¢ OlleHKOM - 3a0

B 3aueTHbIx B
Buabl yueOHoii padboThI eIMHULIAX aCTPOHOM.
qacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 5 135
KonraktHas patdora (KP): 2,6 70
Jlexuunu (Jlek) - -
[Tpaktryeckue 3ansatus (I13) 2,2 60
JlaGopaTopHsbie 3ansTus (J1ad) 0,4 10
CamocrositesbHas padora (CP): 2,4 65
Buja kouTpoJisi: 3a4er / 3k3amMeH 3auder Cc oLeHKOM

AHHOTAIUA
padoyeii MporpaMMbl JUCUHUILJIMHBI
«YuedHas npakTuka. [IpakTHKa M0 MOJYy4YeHHI0 MEPBUYHBIX MPOdecCHOHATBLHBIX
YMEHUI 1 HABBIKOB, B TOM 4YHcJ/ie IEPBUYHBIX YMeHHUI H HABHIKOB HAYy4YHO-
nccienoBaTeabckoii padoro» (b2.B.01 (V)

1. lesab y4eOHO# NPAKTUKHM — IMOJyYEHUE CTYJEHTAMU OOIIUX MPEACTABICHU 00 OCHOBHBIX
TUMAaX XMMUKO-TEXHOJIOTHYECKUX MPOIIECCOB, 3HAKOMCTBO ¢ pabOTON OCHOBHBIX NMPHUOOPOB U
o0opynoBaHus JUIsl KHHETUYECKUX W TEXHOJOTMUECKHUX HCCIIEOBaHMM, a TakKe IMOJIydeHHe
NEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH M HaBBIKOB CAMOCTOSITEILHOTO TBOPYECKOTO
BBITIOJTHEHUS 3a7a4 IPAKTUKY.

2. B pesyabTare M3y4YeHUs] TUCHHUILUIMHBI 00y4alommiics Mo mporpaMMe 0OakajgaBpHarTa
HOJIKEeH

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHIusIMu:

— TOTOBHOCTH K OCBOCHHIO U 3KCIUTyaTallid BHOBb BBOAMMOTr0 obopynoBanus (I1K-8);

— CMocoOHOCTh aHAJIN3UPOBATh TEXHUYECKYIO JIOKYMEHTAIHIO, noaouparth
000pyIOBaHUE, TOTOBHUTH 3asIBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

— CIOCOOHOCTh IJIAHUPOBATH M MPOBOJUTH (U3NUYECKHUE U XUMHYECKUE SKCIEPUMEHTHI,
POBOJUTH 00pabOTKYy HUX pe3ylbTaTOB U OIIEHWBATh IOTPEIIHOCTH, BBIJBUTATh
TUMNOTE3bl M YCTAaHABIMBAaTh TPAHUIBl MX MNPUMEHEHHUS, NPUMEHSATh METO/bI
MaTEMaTHYECKOr0  MOJEIUPOBAHUSA, TEOPETUYECKOTO M AKCIEPUMEHTAIBHOTO
uccnenosanus (I1K-16);

— TOTOBHOCTb MHCIIOJIb30BaTh 3HAHWE CBOMCTB XMUMMUYECKHUX 3JIEMEHTOB, COCIUHEHUHN U
MaTepHalioB HAa MX OCHOBE JUIs pelleHHs 3a/ad NpoQecCHOHATbHON NesTeIbHOCTH
(TIK-18);



— TOTOBHOCTH MCIIOJIb30BaTh 3HAHWS OCHOBHBIX (PM3MUECKUX 3a/1a4, CaMOCTOSATEIbHOTO
npuoOpeTeHus pU3NUECKUX 3HAHWM, U1l TOHUMaHMs paboThl IPUOOPOB M YCTPOMCTB,
B TOM YHCJIE BBIXOJSIIMX 32 MpeAeibl KOMIIETEHTHOCTH KOHKPETHOTO HAarpaBlICHUS
(TIK-19);

— TOTOBHOCTh HM3y4daThb HAyYHO-TEXHHUYECKYI0O HWH(POpPMAIHIO,
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (ITK-20).
3namo:

— OCHOBHBIE CIIOCOOBI TOATOTOBKU 00PA3LIOB JUIsl UCCIICAOBAHMIA;

— OCHOBHBIE  (U3UKO-XUMHUYECKHE, (PU3MKO-MEXaHHMUECKUE H
XapaKTePUCTHKU 00Pa3IIOB.

Ymemo:

—  pPaccUMTHIBaTH HEOOXOAMMBIE TEXHOJIOTMYECKHE IapaMeTphbl MPOIECCOB PA3JIOKEHMUS,
pacTBOpeHUs], KPUCTAJUIN3ALIUH, OCAXKACHUS, CYIIKH, aJICOPOLINH.
Braoemy:

— KOMIUIEKCOM 0a30BbIX 3HAHHU TIOCIIEJOBATEIIEHOCTH TEXHOJIOTMYECKHX OIEpaIiii;

— HaBBIKAMU W3JIOKEHHS TIOJYYCHHBIX 3HAHUH B BUJE OTYETA O MPOXOXKICHUU MPAKTHKH,
OIMCAHMsI UCXOJHBIX MapaMETPOB XUMHUKO-TEXHOJIOTHYECKUX HPOLIECCOB PA3IOKEHHUS,
pacTBOpeHUs], KPUCTAIUIN3ALIUH, OCAXKICHUS, CYIIIKH, aJICOPOLINH.

3. Kparkoe conepxxanue yueOHOM NPaKTUKH

VYyeOHass npakTHKa NOpoBoAUTCS B 4 cemecTpe B (OpME TEOPETUUYECKUX 3aHATHH U
J1a00paTOPHBIX padoT.

1. OcHOBHBIE 00JIACTH MTPAKTHYECKOTO MPUMEHEHHUS DIIEKTPOXUMHUH JUIsl YEIIOBEUECTBA.

2. Heopranuueckue TeXHOJIOTUU U OXPaHa OKPYXKaroIed Cpe/ibl.

3. OCHOBBI XMMHMKO-TEXHOJIOIMUECKUX MpolieccoB. [TonroroBka o0Opa3oB a1 Uccaea0BaHUM.
4. CoBpeMeHHbIE TEXHOJIOTUU 1 000pyI0BaHNE B HEOPTraHUYECKON XUMUH.

5. DKclepuMEHTaJlbHOE OCBOEHHE OCHOBHBIX CTaJuii M METOJ0B KOHTPOJS XHMHUKO-
TEXHOJIOTUIECKUX MPOIECCOB M KAYECTBA MPOAYKIIUH.

6. IloaroroBka oT4yera 0 NPOXOXKICHUN Y4eOHON MPAKTUKH.

TpeGoBanusi, mpenbsABIIEMble K HAMHCAHUIO W MPEJICTABICHHIO OTYETa W MOJITOTOBKH
pedepara Ha 3alaHHYIO TEMY.

Conepxanne y4eOHOW TPAKTUKHA OIPEIENIETCS C YYeTOM BO3MOXXHOCTEH W HMHTEPECOB
Kadeapsl ¥ MPUHUMAIOLIEH OpraHu3aluy.

4. O0beM y4eOHOI NPAKTUKH

4.1. Ounoe oTaesIeHHe

OTE€YECTBEHHBIA WU

TCXHOJIOTHYCCKHUEC

o B 3auerHrix | B akagem.
Bunel yue6HoI paboTh
eIMHMIIaX gacax
Oomast TPYAOEMKOCTDb JAUCIHHUIIJIMHBI 1O yqe6HOMy miaany | 3,0 108
CamocrositensHas padora (CP) 3,0 108
CamocrosTenbHOE MOJIYYEHUE U OCBOCHUE 3HAHWUW, YMEHUU 30 108
Y HaBBIKOB B COOTBETCTBHMH C MMPOTPAMMOM '
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - 320
. B 3auernsix | B actpon.
Bunsl yueOHol paboThl
eTUMHUIAX Jacax
O0mas TPy10eMKOCTh AHCUMILIMHEI 110 y4eOHoMY Iu1any | 3.0 81
CamocrostenbHas pabota (CP) 3,0 81
CamocTrosiTeIbHOE MOJIYYEeHUE U OCBOECHUE 3HAHMM, YMEHHI 30 81
Y HABBIKOB B COOTBETCTBHUU C MTPOTPAMMOI1 '
Bua uTOroBOoro KOHTpOJIA: 3a4eT ¢ OLEHKOH - 320

AHHOTAIUA




paboueii nporpammsl «IIpon3BoaCTBeHHAS NPAKTUKA:
HAY4YHO-HccIenoBaTebcKas padora» (52.B.02 (H)

1. Heab mnNpou3BOACTBEHHONH NPAKTUKHM: HAYYHO-HCCIEI0BATEIbCKOI padoThl —
¢dopmupoBaHHe NPOPECCUOHATBHBIX  KOMIETEHLUH  IMOCPEACTBOM  IIJJAaHUPOBAHUS U
OCYILECTBICHHSI KCIIEPUMEHTAIBHON JEATEIIbHOCTH Ha OCHOBAHWHU 0a30BBIX U CIEIHABHBIX
JUCLUIUIMH, a TAK)KE CAMOCTOSATENIbHO 3Y4YE€HHON MH(OpMaLUH.
OcnoBubiMu 3anauamMu HUP siBisieTcst mproOpeTeHre HaBbIKOB TUIAHUPOBAHUS M BBITIOJIHEHHS
Hay4YHO-HMCCIIE0BATEIbCKOM PaboThl; 00paboTKa, HHTEpIpETalMs U MPEICTABICHUE HAayYHbIX
Pe3yIbTAaTOB; MOATOTOBKA K BBHIIIOJIHEHUIO BRITYCKHON KBANU()UKAMOHHONW PaOOTHI.
2. B pe3yabrare M3y4eHHMsl TMCUUILIMHBI 00y4Yalomuiicsi M0 mMporpamMe 0akajaBpuara
A0JIKEeH
Obnadams cnenyronumu npodeccuonababiMu (I1K) komneTeHusaMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKHI MTpoIece B
COOTBETCTBHUH C PETJIAMEHTOM U UCIIOJIb30BaTh TEXHUYECKHE CPEJCTBA JJIsl U3MEPEHUS
OCHOBHBIX TapaMETPOB TEXHOJIOTUYECKOTO MPOLecca, CBOMCTB ChIPhS M MPOAYKLIUU
(TK-1);

— TOTOBHOCTBIO IPUMEHSTh AHATUTHYECKUE U YUCICHHbBIE METObI PEIICHUS
MIOCTaBJIEHHBIX 3a/1a4, UCII0JIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOT U,
IPOBOJIUTH 00pabOTKY MH(POPMALINHU C UCTIONH30BAHUEM MTPUKIIAHBIX IPOTPAMMHBIX
cpeacTB cdepsl MpodhecCHOHATBHON AEATEIbHOCTH, UCIIOIb30BATh CETEBbIE
KOMITBIOTEPHBIE TEXHOJIOTUH U 0a3bl JAHHBIX B CBOCH MPOGECCHOHATLHON 00JIacTH,
HaKeThl MPUKJIAIHBIX IPOrpamMM Ul pacyeTa TEXHOJIOIMYECKUX apaMeTpoB
obopynosanus (I1K-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh HOPMAaTUBHBIE TOKYMEHTHI 10 Ka4eCTBY, CTaHAAPTH3ALUU
U cepTU(UKALNU TPOTYKTOB U U3JIEJIUHN, 3JIEMEHThl S)KOHOMUYECKOI'O aHAJIN3a B
npaktuyeckoi aestenpHoctH (I[TK-3);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKUE PELICHUs IIpu pa3paboTke
TEXHOJIOTUYECKHX MPOIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUH C
y4ETOM IKOJOTUYECKHUX MOcecTBUil nx npumenenus ([1K-4);

— CHOCOOHOCTBIO MCIIONIF30BATh MTPAaBHJIa TEXHUKH OE€30MTaCHOCTH, TIPOU3BOICTBEHHOM
CaHWUTApPUH, TIOKAPHOI O€301TaCHOCTH M HOPMBI OXPaHBI TPY/IA, U3MEPSTh U OLIEHUBATH
napamMeTpbl IPOU3BOICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3allbIJICHHOCTH U
3ara3oBaHHOCTH, IIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (ITK-5);

— CHOCOOHOCTBIO HaJla)KUBaTh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 00OPYAOBAaHUS U
nporpammusbix cpeacts (ITK-6);

— CHOCOOHOCTBIO TIPOBEPATH TEXHUYECKOE COCTOSTHIE, OPTaHU30BBIBATh
MpOoGUIAKTHIECKHE OCMOTPHI M TEKYIIIUI PEMOHT 000pyIOBaHUS, TOTOBUTH
000pyI0BaHUE K PEMOHTY M IIPHHUMATH 000pyaoBanue u3 pemonta (I1K-7);

— CHOCOOHOCTBIO aHATM3MPOBATH TEXHUUECKYIO JOKYMEHTAIUIO, TOI0UPaTh
000pyIOBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHue 1 peMoHT obopynosanus (ITK-9);

— OpraHu3alMOHHO-YIPaBIEHYECKas 1EATEIbHOCTS!

— CHOCOOHOCTBIO MJIAHUPOBATH M MIPOBOAUTH (PU3HMUECKUE U XUMUYECKHUE IKCTIEPUMEHTHI,
MIPOBOJIUTH 00pabOTKY MX Pe3yJIbTaTOB M OI[EHUBATh MOTPEIIHOCTH, BBIABUTaTh
THITOTE3Bl ¥ YCTAHABJIMBATH TPAHUIIBI UX TPUMEHEHHS, IPUMEHSTH METO/IBI
MaTeMaTHYECKOro aHAJIN3a U MOAEIHPOBAHHUS, TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO
uccnenosanus (I1K-16);

— TOTOBHOCTBIO IPOBOJUTH CTaHJAPTHBIC M CePTU(UKAITMOHHBIE UCTIBITAHUS MaTEPUAIIOB,
u3zenui 1 TexHonorndeckux mpoieccos (ITK-17);

— TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHUE CBOWCTB XUMHUECKUX JIEMEHTOB, COSIMHEHUN U
MaTepHalioB Ha MX OCHOBE JJISl pelIeHus 3a1a4 npodeccruoHanbHoi aesreiabHoctu (I1K-
18);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKHUX TEOPUH [Tl peLICHUS
BO3HUKAIOMINUX (PU3MUECKUX 3a]1a4, CAMOCTOSITEIHHOTO MPUOOPETEHHS (PU3NUECKUX



3HAHUU, JAJI1 TOHUMAaHUS IPUHIIUIIOB pa0OTHI MPUOOPOB U YCTPOMCTB, B TOM YHUCIIC
BBIXOIAIIMX 3a MMPE/IEIIbl KOMIETEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-19);

— TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYCCKYIO HHPOPMAIIHIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaeaoBanus (ITK-20).
3namo:

— TMOpSAAOK OpraHu3allMM, IUIAHUPOBAHMS M IPOBEACHUS HAyYHO-UCCIEAOBATEIbCKUX
paboT C HCMONb30BAaHUEM IOCIECTHUX HAYYHO-TEXHUYECKHX JOCTHKEHHH B JTaHHOM
o0Jacty;

— TEOPETUYECKHE OCHOBBI XMMUKO-TEXHOJIOTMYECKUX ITPOLECCOB;

— CBOMCTBAa XMMMUYECKHX HJIEMEHTOB, COCIMHEHUN M AJIEKTPOJHBIX MAaTE€pPUAIOB Ha HX
OCHOBE ISl PEILICHUS] HAyYHO-HCCIIE0BATENbCKUX 3a/1a4.

Ymemy:

— OCYUIECTBIIATh IOUCK, 0OpabOTKYy M aHalIM3 HAyYHO-TEXHUYECKOW HH(OpMaluu 1o
npoduto BBIMOIHAEMON padOThl, B TOM 4YHUCIE C NPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHH,

— paboTaTh Ha COBpPEMEHHBIX Mpubopax s (PUIMKO-XMMHUYECKHX HCCIEIOBAHUIA,
OpPraHHU30BBIBATH MIPOBEJICHUE HKCIIEPUMEHTOB U UCIIBITAHUN, TPOBOAUTH UX 00pabOTKY
Y aHAJIM3UPOBATH PE3YIILTATHI;

— MPUMEHATh TEOPETUUECKHUE 3HAHMS, TIOJIyYCHHbIE IPU U3YYEHUHN €CTECTBEHHO-HAYUYHbIX
JTUCIUTUINH U aHaJIM3a SKCIEPUMEHTAIBHBIX JTAHHBIX;

Braoems:

— OCHOBHBIMHU HaBBIKAMH OpPraHU3AIMN HAYYHO-MCCIIEIOBATEIBCKUX U TEXHOJIOTHYECKUX
9KCIIEPUMEHTOB;

— MeToJlaMd TIOMCKa M HW3YYEHHUS HAyYHO-TEXHUYECKOW HH(GOpMalUU MO TEMaTHKE
HcCIeq0BaHusl.

3. KpaTkoe coaep:kaHue TUCHUILIAHBI

B mporiecce ocBoeHUs TUCIUIUIMHBI OO0YYarOMIMiCS MOJKEH MOATOTOBUTh U MPEICTaBUThH K
3alUTe Hay4YHO-HCcchaeaoBarenabckyo padory (HUP), BeimonHeHHYyI0 HA COBpEMEHHOM ypPOBHE
pPa3BUTHSA HAYKH U TEXHUKU U COOTBETCTBYIOIIYIO BHIOpAHHOMY HANpPAaBIEHHUIO MOJATOTOBKU U
nporpaMMe oOy4eHusl.

B npencrasnennonn k 3amure HUP nomkHBI NMONy4YuTh OTpaKEHUE 3HAHUS W HaBBIKH,
MOJTydeHHBbIE OOYYaIOIIMMCSl TIPU OCBOCHUHU IpOrpaMMbl OakajaBpuaTa, B TOM YHCIE MpU
M3y4YeHUHN cHenuanbHbIX aucuuiuinH. lIpencraBnennas k 3amure HUP pgomxHa comepxath
OCHOBHBIC TEOPETUUYECKHE TOJOXKEHHS, OSKCIEPUMEHTAIbHBIC PE3yJIbTaThl, MPAKTHYECKUE
JIOCTUKEHHSI, BEIBOJIBI IO pa0bOTE U CMHCOK IIUTUPOBAHHON HAyYHO-TEXHUYECKOU JTUTEPATYPHI,
BKJTFOYAst MyOJIUKAIIMK B HAYYHBIX KypHAJaX MO TEMaTHUKE pabOTHI.

4. O0beM y4eOHOI NPAKTHKH

o B 3auernrix | B akagem.
Bunsl yueOHoI paboThI
eAUHULAX yacax
OO0mas Tpy10eMKOCTh AMCHUILIMHBI 110 y4eOHoMY IuIany | 3.0 108
CamocrositensHas padora (CP) 3,0 108
CamocrosTenbHOE MOJIYYEHUE U OCBOCHUE 3HAHWUW, YMEHUU 3.0 108
Y HaBBIKOB B COOTBETCTBUH C IIPOIPaMMOU ’
Buja urorosoro KOHTPOJISA: 3a4€T ¢ OLICHKOM - 3a0
o B 3auernsix | B actpon.
Bunet yue6HoI paboTh
€UHULIAX yacax
OO0masi Tpy10€MKOCTb JUCHHUILIMHBI 110 Yy4eOHOMY I1aHy | 3.0 81
CamocrostenbHas pabota (CP) 3,0 81
CaMocTosTenbHOE MOJy4eHUE U OCBOCHHME 3HAHUM, yMEHUH 30 81
Y HaBBIKOB B COOTBETCTBHMHU C IIPOTPAMMOM ’




Bua uTOroBOoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - 3a0

AHHOTAIUA
pado4eii MPporpaMmbl AUCHUNIMHBI
«IIpou3BoacTBeHHas npakTuka. [IpakTuka 1o nojy4yeHuro npogecCuoOHAIbHbIX
yMeHUii ¥ onbITa npodeccuoHanbHo nesTeabHocT» (52.B.03 (1))

1. eab NPaKTHKM — IPAKTUYECKOE HM3YyUEHUE TEXHOJOTMYECKUX CTaJUNW IPOM3BOJCTBA
HEOPraHMYeCKOM BEIECTB, CTPYKTYpPbI MPEIIPUATHS, METOAOB U OCOOEHHOCTEH YyIpaBICHUS
MPOU3BOJACTBEHHBIM  TporieccoM.  DopmupoBaHHe y  0O0y4aromerocss CHocoOHOCTH
OCYILLIECTBIIATh TEXHOJIOTNYECKUI IPOLIECC B COOTBETCTBUM C PErJIAMEHTOM.

2.B pe3yabrare M3y4YeHHsl AHCHUILUIMHBI 00y4YalolIUiici 1O NMporpaMmMe OakajaBpuarta

JOJIZKeH::

Obnaoams crienyromumu npodeccuonansabivu (I1K) komneTeHIusIMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTMUYECKUH MPOLIECC B COOTBETCTBUU C
periaMeHTOM U UCHOJIb30BaTh TEXHUUYECKHE CpEACTBA s M3MEPEHUs OCHOBHBIX
apameTpoB TEXHOJIOTMYECKOTO TpoIiecca, CBOMCTB chipbst U npoaykiuu (ITK-1);

— TOTOBHOCTBIO NPUMEHSTh AHAJIMTUYECKHE M YHUCICHHBIE METOJbl PELIEeHUs IOCTaBJICHHBIX
3aJa4, UCIOJIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOAUTH 00pabOTKy
uHboOpMallUM €  KCIOJIb30BAaHUEM IMPUKIAJHBIX HPOrPaMMHBIX  CPEICTB  cepbl
poheCCHOHATTFHON JeSITeTbHOCTH, UCIOIB30BATh CETEBBIE KOMIBIOTEPHBIE TEXHOJIIOTUU U
0a3bl JaHHBIX B CBOEH NMpo(ecCHOHAILHOW 00JIaCTH, MaKeThl MPUKIATHBIX HPOrpaMM JUIs
pacdera TeXHOJOrHYECKUX napameTpoB obopynosanus (I1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTBHI IO KayeCTBY, CTaHIApTH3ALMH U
cepTUQUKAIMU HPOAYKTOB M  H3JENUH, DSJIEMEHThl HSKOHOMHYECKOr0 aHaiu3a B
npaktuyeckoi aestenpHocTH (I[TK-3);

— CHOCOOHOCTBIO TPHHHUMAaTh KOHKPETHbIE TEXHMYECKHE pELIeHUus TMpH pa3paboTke
TEXHOJIOTHYECKUX IPOLECCOB, BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHU C YYETOM
IKOJIOTMYECKUX nocieaAcTBri ux npumeHenus (I1K-4);

— CHOCOOHOCTBIO HCIOJB30BATh MpaBWJIa TEXHUKU O€30MaCHOCTH, MPOHU3BOJICTBEHHOM
CaHWUTApUH, IMOXKAPHON OE30MaCHOCTH U HOPMBI OXpaHbl TPYAd, MU3MEpATh M OLIEHUBATh
rapaMeTpsl MPOU3BOACTBEHHOIO MUKPOKJIMMATa, YPOBHS 3albIJIEHHOCTH U 3ara30BaHHOCTH,
[ryma, ¥ BUOpaiuu, ocBereHHocTd pabounx mect (ITK-5);

— CIIOCOOHOCTBIO HaJlaXXUBaTh, HACTPAaWBaTh U OCYILIECTBISITH IPOBEPKY OOOpYAOBAHUS U
nporpammiubix cpencts (ITK-6);

— CHOCOOHOCTBIO IPOBEPATh TEXHHUUECKOE COCTOSIHME, OPTaHU30BBIBATH MPO(UIAKTHUECKHUE
OCMOTPBl M TEKYIIMHA PEMOHT 00OpyIOBaHMS, T'OTOBUTh OOOPYAOBAaHHE K PEMOHTY H
npuHUMaTh 00opynoBanue u3 pemonta (I1K-7);

— TOTOBHOCTBIO K OCBOCHHIO M IKCIUTyaTallii BHOBb BBOgMMOro odopynosanus (I1K-8);

— CIIOCOOHOCTBHIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOA0UpaTh 00OpyaOBaHHE,
TOTOBHTH 3asBKH Ha MproOpeTenne u peMoHT obopyaoBanus (ITK-9);

— CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CHIPbS, MAaTepHajJOB M TOTOBOM MPOIYKIIHH,
OCYHIIECTBIISITh OLIEHKY pe3ynbTaroB aHanmu3a (I1K-10);

— TOTOBHOCTHIO NPOBOAMTH CTAaHJAPTHbIE U CEPTU(PUKAIIMOHHBIE HCHBITAHUS MaTepHUajoB,
u3zenui ¥ TexHonorndeckux mpoieccos (ITK-17);

— TOTOBHOCTBIO HCIIOJb30BaTh 3HAHME CBOWCTB XHMHUYECKUX DJIEMEHTOB, COEAMHEHHUH H
MaTepualioB Ha UX OCHOBE JJIs peLIeHUs 3a1a4 npodeccuonansHol aesitenproctH (I[1K-18);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOPUM i perieHus
BO3HUKAIOMIMUX (PU3NYECKUX 3a7a4, CAMOCTOSATEIHHOIO IproOpeTeHus: GU3NIecKux 3HaAHUM,
JUIs. TOHUMaHMsI IPUHLUIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOAALIMX 32
npejiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);



— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO HH(OPMAINIO, OTEUYECTBEHHBIN U 3apyOeKHbIH
ombIT 10 TeMatuke ucciaenoBanus (ITK-20);

3uame:

— TEXHOJOTHYECKHE MPOILIECChl 1 OCHOBHOE TEXHOJOTHYECKOe 000PYJOBaHHE, UCIOJIb3yeMOe
IIPH MOJIYYEHUU COJIEH, KUCIIOT, LIeJIouel, MUHEPAIbHBIX YA0OpEeHUN U IPYruX MPOIYKTOB
HEOPraHWYECKON XUMUU;

— OCHOBHBIE NPHUHLHUIIBIL, METOABI U (OPMBI KOHTPOJSI TEXHOJIOTMYECKOro Ipolecca H
KauecTBa MPOAYKIIUU;

— OCHOBHBIE HOPMATHUBHBIE JIOKYMEHTHI [0 CTAaHJAApTH3alMM H  OOOpYAOBaHHUS U
cepTU(UKAIMU TPOIYKIIHIH;

— MpaBWiIa TEXHUKH OE€30MacHOCTH W MPOU3BOJCTBEHHOW CaHUTApHUU; OPraHU3aLUOHHYIO
CTPYKTYpY NPEATIPUSATHS;

Ymems:

— HCIIOJIb30BAaTh  TEXHMYECKHWE CpEACTBAa JJIsi M3MEPEHUS OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOIO MPOoLiecca MPON3BOACTB HEOPTaHMUYECKHUX BEIIECTB;

— aHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, PEAJU30BbIBaTh Ha INPAKTUKE TpeOOBaHMUS
HOPMAaTUBHOI TIOKyMEHTAIUH.

Braoemy:

— MeToJaMu Toa0opa  TEXHOJOTHYECKOro  OOOpYIOBaHMS, METOJaMHU  YIIPaBJICHUS
TEXHOJIOTUYECKHMH MPOIIECCaMU IPOU3BO/JICTBA;

— METO0JIaMH OCYIIIECTBIIEHUS TEXHOJIOTUYECKOTO MPOLIECC B COOTBETCTBUU C PETJIAMEHTOM.

3. KpaTkoe coaepxaHue JUCIUILINHBI

[IpousBoicTBEHHAS MPAKTUKA COCTOUT U3 ABYX JTAIlOB:

03HAaKOMJIEHHE C TEXHOJIOTUEHN MPOU3BOICTBA HEOPTAaHUUECKUX BEIIECTB;

MPAKTUYECKOE OCBOCHUE TEXHOJOTMUYECKUX TPOIECCOB U METOJOB MX KOHTPOJIS Ha

MPEANPUATHH B COOTBETCTBUU C MH/IMBUyaJIbHBIM 3a/laHUEM.

1. DKCKYpCHOHHOE O3HAKOMJIEHHE C TEXHOJIOTHEH MPeInpUsTHs COOTBETCTBYIOIIETO MPOoduIIs

1 cOOp HEOOXOAMMOTO MaTepuaa JJis MOJATOTOBKH OTYETa MO MPAKTHKE.

OT4eT 1o MpakTUKE BKIIIOYACT:

- HICTOPUYECKYIO CIIPaBKY O MPENIPHUATHH;

- HOMEHKJIaTypy BBIIIYCKa€MOM MPOAYKLUY;

- BUJIbI 1 HOPMBI pacxoia ChIpbEBbIX MAaTEPUAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJOTMYECKHUX IIPOLECCOB TPOU3BOJICTBA;

- METOJIbI ¥ (POPMBI KOHTPOJIS TEXHOJIOTMUYECKHUX IPOIECCOB;

- MEpPONPUATHS M0 YCTPAHEHUIO OTKJIOHEHWH (HapyIIeHUH) PeKUMHBIX HMapaMeTpoB pPabOThI

000py/10BaHUS U TEXHOJOTUYECKUX MTPOLIECCOB.

2. IlpakTHuecKOe OCBOEHHE TEXHOJIOIMYECKHX IPOLECCOB OCYILECTBISET B COOTBETCTBUU C

MHIUBUAYAIBHBIM 33JJaHUEM [0 MPAKTHUKE, KOTOPOE BKIFOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOLYKIUH, UX BUIOB U MapOK;

- TpeboBanus ['OCTa, TY u apyroil HOpMaTUBHON AOKYMEHTAIMHM K Ka4eCTBY BBITYCKaeMOM

IPOLYKLIMH;

- U3y4YECHHE ChIPbEBBIX MAaTEPHAJIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- M3y4Y€HHUE IapaMeTpOB TEXHOJOTMYECKOIO IpOIecca, MPELyCMOTPEHHBIX B PETJIaMEHTE, U

METOJIOB €r0 KOHTPOJIS;

- ONMCaHue BUJA U THIa 000PYJOBAaHUS JIUIsl OCYIIECTBICHUS TEXHOJIOTHUECKOTO MpoIiecca;

- IeNCTBUS 00CITYKMBAIOIIETO MePCOHaa MPU Ype3BbIYaliHbIX CUTYAUsX,

- MaTepHajbl 0 CTPYKTYpE MPEANPHUSITHS, METOJIaM €ro YIpaBJIeHUs, CUCTeME CObITa TOTOBOM

MPOYKIIUH.

4. O06beM NPOU3BOACTBEHHON MPAKTHKH

B 3auetHpix | B akagem.

Bunsl yueOHol paboThI
eIMHUIIAX | yacax

O01mast Tpy10eMKOCTh JUCHHUIIIMHBI 110 y4eOHOMY IIaHy | 3.0 108




CamocrositesbHas padora (CP) 3,0 108

[Tocemenue npennpuaTuit 1,0 36
PaboTa Ha npeAnpUATHN 0 HHAUBUAYAJIHLHOMY 33 JaHHIO 1,5 o4
[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 18
Bua uTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOIH - 3a0

B 3auernbix | B actpon.

Bunpl yueOHoI paboThI
eIMHUIIAX | yacax

OO0mast Tpy10€MKOCTh JAMCHHMILIMHEI 110 y4eOHOMY IIaHy | 3,0 81

CamocrositeabHasi padora (CP) 3,0 81

[Tocemenue npeanpusTuii 1,0 27

PaboTa Ha npeAnpUATHN 0 HHAUBUAYATIHLHOMY 33 JaHHIO 1,5 40,5

IToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 13,5

By nTOroBoro KOHTPOJIsi: 324€T ¢ OLEHKOM - 320
AHHOTAIIUA

padoyeii MporpaMMbl JHCHUANIHHDI
«IIpexqumiaomuas npakruka» (52.B.04 (I1x))

1. Heap npakTHKM — 3aKpEIUIEHUE TEOPETHUYECKUX 3HAHUK U MPaKTUYECKUX HaBBIKOB,
IOJyYeHHbIX B Ipolecce o0O0ydyeHuss 10 Iporpamme OakajnaBpuaTa, HpuoOpeTeHue
MPAKTUYECKOTO ONbITa PabOThl C MCTOYHMKAMH HAYYHO-TEXHHUYECKOW HMH(OpMAIUH, OIbITa
[IOCTAHOBKM M BBINOJHEHUSI HAyYHO-UCCIIEOBATEIbCKUX M IPOEKTHBIX 3a/ay; OBJIAJCHUE
METOAOJIOTHEH W MeToJaMH OO0pabOTKM pe3yibTaTOB HCCIENOBaHHS;, cOOp, MOJArOTOBKA H
aHaJIM3 MaTepHUajIoB IO TEMATUKE BBITYCKHON KBAIN(UKALMOHHOM paboThI.

2.B pe3yabTare udy4eHusi AMCHUMILIMHBI 00y4alOLIUIiCcA 10 MporpamMme 6akajaBpuara

HOJIKeH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJIOTHUYECKUH MPOLIECC B COOTBETCTBUU C
perJTaMeHTOM U MCIOJb30BaTh TEXHUYECKUE CpPEACTBA I M3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJIOTUYECKOTO MPoIiecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

— TOTOBHOCTBIO NPUMEHATh AHAIUTUYECKUE W YHMCIEHHBIE METOJbI PELIEHUS MOCTaBICHHBIX
3aJ1a4, UCMOJIb30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE TEXHOJIOTHH, IPOBOAUTH 00pabOTKY
uHbOpMallUM €  KCIOJIb30BAaHHMEM TMPUKIAJHBIX MPOrPaAaMMHBIX  CPEICTB  c(hepbl
npodeccnoHaNIbHOM AESITENTbHOCTH, UCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTUU U
0a3bl JaHHBIX B CBOEH NMpo(decCHOHAIbHOW 00JIaCTH, MaKeThl MPUKIATHBIX MPOTrpaMM JUIs
pacdera TeXHOJOrHYeCKUX napametpoB obopynoBanus (I1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBHI IO Ka4e€CTBY, CTaHAAPTU3ALUU U
cepTUQUKAIMU MPOAYKTOB M  H3JENUH, DIEMEHThl HSKOHOMHYECKOTr0 aHaiu3a B
npaktuyeckoi aestensHoctH (I[TK-3);

— CHOCOOHOCTBIO TPHHHUMATh KOHKPETHBIE TEXHUYECKHE pEILIeHUs TMpH pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TE€XHOJIOTUU C yYETOM
IKOJIOTMYECKUX nocieacTBrid ux npumenenus ([1K-4);

— CHOCOOHOCTBIO HCIOJB30BATh MpaBWJIa TEXHUKU O€30MaCHOCTH, MPOHU3BOJICTBEHHOM
CaHWTApUH, IMOKAPHOI OE30MacCHOCTH M HOPMBI OXpaHbl TPYyAd, MU3MEPSATh M OLIEHUBAThH
napaMeTpsl MPOU3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albIJIEHHOCTH U 3ara30BaHHOCTH,
nryma, 1 BUOpanuu, ocBemeHHocty pabounx mect (I1K-5);

— CIIOCOOHOCTHIO HaJlaXXMBaTh, HACTPAaMBaTh U OCYILIECTBISITH IPOBEPKY OOOpyHOBaHUS U
nporpammiubix cpencts (ITK-6);



— CHOCOOHOCTBIO MPOBEPATh TEXHHUUECKOE COCTOSIHME, OPTaHU30BBIBATH MPO(UIAKTHUECKHUE
OCMOTpPBI M TEKYIIUH PEMOHT O00OpYAOBaHHSA, T'OTOBUTH OOOpYyIOBaHHE K PEMOHTY U
npuHUMaTh o0opynoBanue u3 pemonta (I1K-7);

— TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTalliy BHOBb BBoAMMOro obopynosanus (ITK-8);

— CIIOCOOHOCTBHIO aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOA0UpaTh 00OpydoBaHHE,
TOTOBHTH 3asBKH Ha IproOpeTenne u peMoHT obopyaoBanus (I1K-9);

— CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CBHIPbSl, MAaTepPHaJOB M TOTOBOM MPOIYKIIWH,
OCYIIECTBIIATH OILICHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO NPOBOAMTH CTAaHJAPTHBIE U CEPTU(PUKAIIMOHHBIE HCHBITAHUS MaTEpUasoB,
U3Jeui B TexHoJoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHME CBOWCTB XHMHUYECKUX D3JIEMEHTOB, COEAMHEHUH H
MaTepHaJIOB Ha KX OCHOBE JJIs pelICHuUs 3a1a4 npodeccruonanbroi nesreiaproctu (I1K-18);

— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOPHM i pelIeHUs
BO3HUKAIOMINUX (PU3NYECKUX 33]a4, CAMOCTOATEIBHOTO MPpUOOpeTeHus: (pru3nyecKknx 3HaHUH,
JUIS TIOHUMaHUS TPUHIUIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCIE BBIXOSAIINX 3a
npeiesbl KOMIIETCHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19);

— TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYIO MH(POPMAIUIO, OTE€YECTBEHHBIN U 3apYyOEKHBIH
ombIT 10 TeMatuke ucciaenoBanus (ITK-20).

3nams:

— OCHOBBI OPTaHU3AIMH U METOJOJIOTHIO HAYYHBIX UCCIICIOBAHMIA;

— COBPEMEHHBIE HayYHbIE KOHIICTIIIUY TEXHOJIOTMHU HEOPTaHUYECKUX BEIIECTB;

— CTPYKTYpPY M METOJbI YIIPABJICHUS COBPEMEHHBIM IPOU3BOICTBOM.

Ymemn:

— paboTaTh C TEKCTaMU HAyYHBIX CTaTel OTEYECTBEHHBIX M 3apyOeKHBIX HAyYHBIX JKYpHAJIOB,
[I0JIb30BAThCA HAYYHO-CIIPABOYHBIM  amnmapaTtoM, OQOpMIIATH pPe3yabTaTbl HAy4HbIX
HCCIICIOBAHUI;

— HCII0JIB30BATh MOJIyYEHHBIE TEOPETUUECKHUE 3HAHUS JUIsl IOCTAHOBKH 3a/1a4 MCCIIE0BaHuU.

Braoemy:

— HaBbIKAMU CAaMOCTOSITEJIbHOM Hay4HO-MCCIEA0BATENbCKOM JEATENbHOCTH, pPadOThl C
HMCTOYHUKAMU HayyHOU MH(popManuu, pedepupoBaHns HayYHbIX MyOJIMKaIIHi;

3. Kparkoe cogep:kanue JUCHHUIINHBI

Temaruka npeaIUNIOMHON NPAKTUKU CTYIAEHTOB OakajaBpuara ONpeAenseTcs TEMaTUKON MX

BBIITYCKHBIX KBAJU(PHUKAIMOHHBIX pabOT U MOXKET MPOBOAUTHCS B HAYYHO-HCCIIEI0BATEIbCKOM

WIK TIPOEKTHOM (opmare (MpU BBHINOJIHEHUH HAay4YHO-MCCIEI0BAaTENbCKOM WM pPacdyeTHO-

MIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccienoBatenbckass ~ MpakTUKa  OPOXOAMT B HAy4yHbIX  J1abopaTopusix,

TEXHOJIOTUYECKUX MOJpa3/IeIeHUs X, HH(OPMAIIMOHHBIX IIEHTPAaX HAay4YHO-UCCIEeI0BaTeIbCKON

opraHusainuu win B jabopaTopusix Bbimyckatomie kadenpsl PXTY um. JI. . Menneneesa.

CTyneHTbl 3HaKOMSATCS ¢ TeKylled paboToil 1abopaTopun, OCBaUBAIOT METOJIbl UCCIIETOBaAHUS

NEKTPOXUMUYECKUX TMpoueccoB 1o Ttematuke BKP, mnpoBoasT oraenbHble ¢(usmko-

XUMUYECKHE€ W TEXHOJOIMYECKHe WCIBITaHUsI, NPUOOPETaloT HaBBIKM MOWUCKA HAy4yHO-

TeXHUYECKOW nH(popManuu u paboThl ¢ 6a3aMu TaHHBIX, YI4aCTBYIOT B 00pa0OTKe Pe3ynbTaTOB

MCCIIEIOBAHMSI U TIOJITOTOBKU UX K IyOJUKAIIUH.

[IpennuniomMHas MpakTHKa CTYIEHTOB, BBIMOJHSIOMIUX PACYETHO-TIPOEKTHYIO BBITYCKHYIO

KBAJIM(HUKAIIMOHHYIO pabOTy, MPOXOIUT B MPOU3BOJICTBEHHBIX I[€XaX U TEXHUYECKHX OT/AeIax

MPOMBIIITIEHHOTO Tpeanpustus. CTyIeHTbl 3HAKOMATCS CO CTPYKTYPOW NpeanpHsITHS,

HOPMAaTUBHO-TEXHOJOTUYECKON JIOKYMEHTALUEH, pErjJaMeHTaMH IPOM3BOJCTBA, HW3Y4YaroT

CUCTEMY MEHEI)KMEHTa U KauecTBa npoAykuuu. OCHOBHOE BHUMAaHHE YZAeENseTcs

MPAKTUYECKHUM BOMpocaM (YHKIMOHUPOBAHUS TEXHOJOTMYECKUX JIMHUM MPOM3BOJICTBA

MPOJYKIMH, MpoOiIeMaM TUArHOCTHKU Opaka rOTOBOM MPOIYKIUH M MEPONPHUSATHSAM IO €ro

YCTpaHEHUIO, BOPOCAM MHTEHCU(UKALUU PAOOTHI TEXHOJOTUYECKUX JTMHHM.



Bo BpeMsi mpoxoxAeHUs NPEIAUIUIOMHOM NPAKTUKHU CTYACHTHI COOMPAIOT MaTepHajbl IO
TEMaTHKE BBITYCKHON KBaTM(UKAIIMOHHONW pabOTHI, aHATM3UPYIOT WX, HAMEYAIOT OCHOBHBIC
HaIpaBIICHUS U 337a4u paOOThI, BRIPA0ATHIBAIOT METOIOJIOTHIO PEIICHHS 3TUX 3a/1a4.

4. O0beM npeIUIIOMHON TPAKTHKH

o B 3auerHnIx | B akagem.
Bunpsl yueOHoli paboThI

eIMHUIIAX qacax
OO01mast Tpy10eMKOCTh NPAKTHKH 0 y4eOHOMY m1any | 9 324
CamocrostensHas padora (CP) 9 324
Bua KOHTpOJIfA: 3a4UeT ¢ OLEHKO - 3a0

B 3adernbix | B actpon

Bunpl yue6HOM paboTh e TMHHIAX yacax
OO01masi TPy/10eMKOCTh NPAKTHKH MO y4eOHOMY muiany | 9 243
CamocrostenbHas pabota (CP) 9 243
Bua KoHTpOJISA: 3aUeT ¢ OLEeHKOM - 3a0

AHHOTAIIUA
paboueii MporpaMmmbl
TocynapcTrBennast urorosas arrecramus (53.5.01)

1. Ileab rocylapcTBeHHOW MTOrOBOM aTTecTallMd — OOBEKTUBHAs OLEHKA YPOBHS
c(OPMHUPOBAHHOCTH OOIIEKYJIBTYPHBIX, OOMENPO(hEeCCHOHATBHBIX M MPOPECCHOHATBHBIX
KOMIIETEHIIMM  BBIYCKHMKA  YHUBEPCUTETa, €ro  TOTOBHOCTH K  BBIIIOJHEHUIO
npoeCCHOHATIBHBIX 33/ad.
3agauMm  rocyAapcTBeHHOH MTOIOBOW AaTTeCTAMM — YCTAHOBJICHHE COOTBETCTBUS
colepKaHusl, YPOBHS M KadecTBa IMOATOTOBKHM BhITyCKHUKA TpeboBanusm PI'OC BO;
MOTHUBAIUS BBITYCKHUKOB Ha JlabHENIIEe MOBBIIIEHNE YPOBHS KOMIIETEHTHOCTH B M30paHHOM
cdepe npodecCHOoHaTbHON AEITETbHOCTH Ha OCHOBE YIIIyOJIeHMs U paclIUPEHUs MOJIyUYE€HHBIX
3HaHUM W HaBBIKOB IyTeM NPOJOJDKEHHs I103HABAaTENbHOM JeATETbHOCTH B  cdepe
MIPAKTUYECKOr0 MPUMEHEHNS 3HAHUA U KOMIIETCHIIM.
2. BbInycKHHK, OCBOMBLIMH Mporpammy OakanaBpHuara, JOJDKEH o0JafaTh CJelyoIUMH
OOIIEKYIETYPHBIMU KOMITETCHIIUSIMHU:

- CIOCOOHOCTBIO ~ HCHOJB30BaTh ~ OCHOBBI  (MIOCOPCKUX  3HAHMH  JUId
bopmupoBanus MupoBo33peHyeckoit mosumun (OK-1);

- CIIOCOOHOCTBIO ~ AQHAJIM3MPOBATh OCHOBHBIE JTallbl M 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa i POpMUpPOBaHUs rpaxaanckoi nosuimn (OK-2);

- CMOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI SKOHOMHYECKHUX 3HAHUH B PAa3IUYHBIX
chepax xuzHenestensHocTH (OK-3);

- CMOCOOHOCTBIO MCIOJIb30BaTh OCHOBHI MPABOBBIX 3HAHUH B PazIMUHBIX cepax
nesrenpHOCTH (OK-4);

- CTIIOCOOHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M TUCBMEHHOW (pOpMax Ha PYCCKOM
W WHOCTPAHHOM sI3BIKaX JUIS pEHICHUS 3a/7a4 MEXKIMYHOCTHOTO M  MEXKYJIbTYPHOTO
B3aumoieiictBus (OK-5);

- CIIOCOOHOCTBIO  paboTaTh B  KOJUIEKTHBE, TOJIEPAHTHO  BOCIPUHUMATh
COIMAaJIbHbIC, ITHUYECKUE, KOH(ECCHOHATbHBIC U KyIbTypHbIe pasimundus (OK-6);

- CIIOCOOHOCTBIO K CAMOOPTaHHU3aliK U camoodpazoBanuto (OK-7);

- CIOCOOHOCTBIO MCHOJIb30BATh METOABI U MHCTPYMEHTHI (PU3NYECKON KYIbTYpHI
1Sl 00eCTIeYeHU s TOJTHOLICHHOW COIMAaIbHOM U podeccruoHanbHoil nesrensHocTr (OK-8);

- CIIOCOOHOCTBIO HMCIOJIB30BaTh IPHUEMbI OKa3aHUs MEpPBON MOMOIIH, METO]IbI
3aIIMTHI B YCIOBUSX Ype3BbluaiiHbix cutyarmid (OK-9).



BbImyckHUK, OCBOMBIIMK mporpammy OakanaBpuaTa, JJOJDKeH 00JanaTh CIIeIyIOIUMH
obmenpodecCHOHATBHBIMUA KOMITETCHITUSIMU

— CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIHIUIMH B IpodeccronanbHoil aestensHoctu (OI1K-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOW (U3MUYECKOW KapTHHE
MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BEIIECTBA I IOHUMaHUS
OKpY’KaroIiero Mupa u siaeauii mpupost (OI1K-2);

— FOTOBHOCTBIO HCIIOJIB30BATh 3HAHHWA O CTPOEGHUU BEUIECTBA, IPUPOJIE
XMMHUYECKOHN CBSI3U B Pa3IMUHBIX KJaccax XMMUYECKUX COEIMHEHUH JJI IOHUMaHUS CBOMCTB
MaTepUaioB M MEXaHM3Ma XUMHMUYECKUX IPOLECCOB, MPOTEKAOUUX B OKPYXKAIOIEM MHpE
(OIIK-3);

- BJIaJICHUEM IIOHMMaHMs CYLIIHOCTH M 3HAa4eHUs HMH(OpManuu B pa3BUTHU
COBPEMEHHOI0 MH(OPMAIIMOHHOI'O O0IECTBA, OCO3HAHUS OIMIACHOCTU M YIpO3bl, BO3HUKAIOIINX
B 3TOM IIpolecce, CHOCOOHOCTHIO COOJIIOJaTh OCHOBHBIE TpeOOBaHUS WH(MOPMAIIMOHHON
0e3011aCHOCTH, B TOM YHCIIC 3aIUThI TocyaapcTBeHHol Taitael (OITK-4);

- BJIQJICHUEM OCHOBHBIMM METOJaMH, CIOCO0aMH U CpEeACTBAMM IOJIyYEHUS,
XpaHeHus, nepepadboTku MHPOpMAIMK, HaBbIKaMH PAaOOTHI ¢ KOMIIBIOTEPOM KaK CpPEICTBOM
yrpasienus unpopmaiueii (OITK-5);

- BJIaJICHUEM OCHOBHBIMHM METOJaMH 3aIlUThl MPOU3BOACTBEHHOIO IEpCcOoHAIa U
HaceJIeHUs OT BO3MOXKHBIX MOCIIC/CTBUI aBapuii, katacTpod, cruxuitabix Oexctauii (OITK-6).
BhinmyckHUK, OCBOMBIIMII Nporpammy OakajiaBpuara, JOJDKEH o0safaTh NpodecCHOHaIbHBIMU
KOMITIETEHIUSIMHM, COOTBETCTBYIOIIMMHU BUJAM NMPOPECCUOHATBHON AESITEIbHOCTH, HAa KOTOPbIE
OpPHEHTUPOBaHa Iporpamma OaxanaBpuara:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISITH TEXHOJIOIMUECKUH IpoOLECcC B
COOTBETCTBUM C PErJIAMEHTOM M UCIIOJIb30BaTh TEXHUYECKHE CpPEACTBAa M HM3MEpPEHHs
OCHOBHBIX [TAPAaMETPOB TEXHOJIOTHYECKOT0O MPOIIecca, CBOUCTB Chipbs U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO TMPUMEHATh AHATUTHUYECKHE W YHUCICHHBIE METOJbl pPElICHUs
MOCTaBJIEHHBIX 3a/la4y, HCMOJb30BaTh COBpPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOIHUH,
MIPOBOAUTH 00pabOTKy MH(GOpPMaIMU C UCHOIb30BAaHUEM NMPUKIAJAHBIX MPOTPAMMHBIX CPE/ICTB
cheppl NpodecCHOHATBHON  JEATENBHOCTH, HCIOIb30BaTh  CETEBbIE  KOMIIBIOTEPHBIE
TEXHOJIOTUM M 0a3bl JTaHHBIX B CBOEH MNpodeccHOHaNbHOM 00J1acTH, MaKeThl MPUKIIAIHBIX
porpaMMm JUisl pacueTa TeXHOJIOTHYECKHX napaMeTpoB odopyaosanus (I1K-2);

- TFOTOBHOCTBIO  MCHOJb30BaTh HOPMATHUBHBIE JIOKYMEHTHI IO  KayecTBY,
CTaHJIapTU3ALUHU U CEPTUPHUKALUU IPOAYKTOB U U3IEINN, SIEMEHTHl SJKOHOMUYECKOTO aHATIN3a
B mpakTHyeckoit aesrensHocTh (1TK-3);

- CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE PELIEHUsI IPU pa3padoTKe
TEXHOJIOTUYECKHUX IPOILIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C YYETOM
IKOJIOTHYECKUX TocieacTBril ux npumeHenus (I1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh npaBuiIa TEXHUKHU 0e301acHOCTH,
MIPOU3BOJICTBEHHON CaHUTApUH, TOKAPHON OE30MMaCHOCTH U HOPMbI OXPaHbI TPY/1a, U3MEPSITH U
OLIEHUBATh MapaMeTpbl MPOU3BOJCTBEHHOTO MMHKPOKJIMMATa, YPOBHS 3albLICHHOCTH H
3ara3oBaHHOCTH, IIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (ITK-5);

- CMOCOOHOCTBIO ~ HaJaKUBaTh, HACTPaWBaTh U  OCYLIECTBISATH IPOBEPKY
obopynoBanus u nporpammHbIX cpeacts (I1K-6);

- CIIOCOOHOCTBIO  MPOBEPATH  TEXHUYECKOE  COCTOSIHME, OpraHHU30BbIBATh
npouUIakTHYECKUe OCMOTPHI U TEKYIIUA PEMOHT O00OpYy/OBaHUS, TOTOBUTH 00OpPYIOBaHUE K
PEMOHTY M IPUHUMATH 000pynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M JKCIUTyaTallUM BHOBb BBOJUMOTO O0OpYIOBaHUS
(IIK-8);

- CIIOCOOHOCTBIO aHAJM3UPOBATH TEXHUYECKYI0 JIOKYMEHTAllUI0, MOoA0UpaTh
000pyI0BaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAJHM3 CHIPhs, MAaTEPUAIOB U TOTOBOM HPOAYKIUH,
OCYHIECTBIISITH OLIEHKY pe3ynbTaroB aHanmu3a (I1K-10);



- CIIOCOOHOCTBIO BBISBIATH M YCTPAHITH OTKIOHEHHS OT PEKUMOB pPaOOTHI
TEXHOJIOTHYECKOT0 000PYI0BaHMs U IIapaMeTPOB TexHooruueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO IUIAHUPOBATh W MPOBOAUTH (UIHUYECKUE U XUMHUYECKHE
JKCIIEPUMEHTHI, TPOBOJIUTH O0OpabOTKYy UX pE3yJIbTaTOB U OICHUBATH IOTPEIIHOCTH,
BBIJIBUTATh THUIOTE3bl M YCTAHABIMBATh TPaHUIIBl MX IPUMEHEHHUS, NPUMEHATh METOIbI
MaTeMaTUYeCKOr0 aHajiu3a U MOJCIMPOBAHUS, TEOPETUUYECKOTO M SKCHEPUMEHTAIBHOTO
uccnenoanus (ITK-16);

- TOTOBHOCTBIO TMPOBOAWTH CTaHAAPTHBIE M CEPTHU(PHUKAIMOHHBIC HWCIBITAHUS
MaTepHaJIOB, U3JCIUI 1 TexHoJoruueckux mporeccos (ITK-17);

- FOTOBHOCTBIO HCIOJIB30BaTh 3HAHHE CBOMCTB XHMHYECKHX JJIEMEHTOB,
COCIMHCHWH W MaTepHalloB HA WX OCHOBE [UIS pelieHus 3amad MpodecCHOHAIbHON
nesitenbaocTH (ITK-18);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOPUH ISt
pelieHus] BOZHUKAIMMNX (U3UYSCKUX 3a7a4, CaMOCTOSTEIHHOTO MPHOOPETCHHS (HU3HMYECKUX
3HaHUM, I TOHMMAaHWS TPUHIMIIOB pabOThl MNpUOOPOB W YCTPOMCTB, B TOM YHUCIE
BBIXOIAIIMX 3a IIPeIE/Ibl KOMIETEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHUYECKYI0 HH(POPMAIUIO, OTCYCCTBEHHBIN U
3apyOeKHBIN ONBIT 10 Temathke uccienopanus (I1K-20).
3aBepialOmUM ATarnoM oOydeHuss mo HampaeieHuto nonarotroBku 18.03.01 Xumuyeckas
TexHoJorusi, mnpodmwio «TexXHOIOTHS HEOPraHWYECKUX BEIISCTB»  SBISICTCS — 3allUTa
BBINYCKHOM KBaNU(UKAMOHHON paboThI OakanaBpa.

B pesynpraTte mNpoOXOXKACHUS TOCYIApCTBEHHOW WTOTOBOM arTecTalvi  (BBIITOJHEHUS
BBINYCKHON KBaU(UKALMOHHON PaOOThI) CTYIEHT JOJKEH:
Buame:

— TOPSIIOK OpraHU3aIiH, IUTAHUPOBAHUS U IIPOBEJICHUSI HAYYHO-HUCCIIEeI0BATEIbCKIX
paboT ¢ UCIIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUECKUX JOCTHKEHUHN B TaHHOM
o0nacTy;

— (QU3UKO-XUMUYECKHE OCHOBBI CHHTE3a HEOPTAHUYECKUX MAaTEePHAIIOB, IPUMEHSITh
9T 3HAHMS HA MPAKTHUKE;

— OCHOBHBIE TPeOOBaHHUS K MPEACTABICHUIO PE3YIHTATOB IPOBEICHHOTO
HCCIEA0BAHMS B BUJIE HAYYHOI'O OTYETA, CTaThU WJIU JOKIIAJIA;

Ymems:

— CaMOCTOSITENILHO BBISBJIATH EPCIEKTUBHBIE HANIPABIECHUS HAYYHBIX UCCIIEI0BAHUM,
00OCHOBBIBATh aKTyaJbHOCTh, TEOPETHUECKYIO U MPAKTUUYECKYIO 3HAYMMOCTh
po0JIeMBbI, MPOBOJAUTH YKCIIEPUMEHTATBHBIE UCCIIEOBAHUS, aHATU3UPOBATh U
WHTEPIPETUPOBATH MMOTYUYEHHBIE PE3YJIbTaThI,

— OCYHIECTBIISTH MOUCK, 00paOO0TKY U aHaJIU3 HAYYHO-TEXHUYECKON HH(OpMAIUH 110
TE€M€ BBITIOTHSAEMOM pabOThI, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPaxX, OPraHU30BHIBATh MTPOBEACHUE IKCIIEPUMEHTOB
Y UCIIBITAaHUH, IPOBOJUTH UX 00Pa0OTKY M aHAIM3UPOBAThH PE3YIILTATHI;

BJIA/IETh:

— METOJ0JIOTHEN U METOAMKOW MPOBEICHUS HAYYHBIX HCCIIEI0BaHUI; HABBIKAMU
CaMOCTOSATENIbHON HAYYHOU W UCCIIEA0BATEIbCKON paOOTHI;

— HaBbIKaMHU pabOTHI B KOJJIEKTUBE, TUIAHUPOBATh U OPTaHU30BHIBATH KOJIJIEKTUBHBIC
Hay4HbBIC UCCJICIOBAHMS; OBJIA/IEBATh COBPEMEHHBIMH METOJIaMU UCCIICTOBAHUS U
aHaJlM3a MOCTABJICHHBIX TPOOIIEeM;

— CHOCOOHOCTBIO PENIaTh MOCTABIECHHBIE 3a]a4H, UCIIOIb3Ysl YMEHUS U HABBIKH B
OpraHU3aIi HAyYHO-HCCIIEIOBATEIHCKUX U TEXHOJIOTHYECKUX PaboT.

3. Kparkoe cogep:kaHue rocy1apcTBeHHOM HTOrOBOM aTTeCTAlUHN
l'ocynapcTBeHHass WTOroBas arrecTalus oOydaromuxcss B (opMe 3alluThl BBITYCKHOU

KBaJTM(HUKAIIMOHHON pabOThl MPOBOJUTCS TOCYAAPCTBEHHOM 3K3aMEHALMOHHOM KOMHCCHEH
(I'SK).



3ammTa BBITYCKHONW KBaTM(PUKALMOHHOM paboThl sBIsETCS 00s3aTelIbHON IMpOLEaypOi
WTOTOBOM TOCYJapCTBEHHOM aTTECTallud CTYJEHTOB BBHICIIMX YyYE€OHBIX 3aBEACHUH,
3aBepHIAOIIMX OOydYeHUE IO HANpPaBICHUIO MOITOTOBKM OakamaBpuata. OHa TPOBOAMTCS
MyOoJMYHO Ha OTKPBITOM 3acemanuu [ DK cormacHo yTBEep)KICHHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOT'YT IPUCYTCTBOBATh BCE HKEJIAIOIIHE.

Marepuainsl, IpecTaBlIsieMbIe K 3aIUTe:

BBIITYCKHAasI KBaIM(UKAIIMOHHAs paboTa (TOsSCHUTENbHAS 3aITUCKA);

3amanne Ha BemonHenue BKP;

oT13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa31aTouHbli MaTepua), MOANKCAaHHAS PYKOBOIUTEIIEM;

JIOKJIaJ.

B 3amaum 'DK BXOIAT BBISBIEHHE MOATOTOBIECHHOCTH CTYACHTa K MPOodhecCHOHATBHOM
NEATEIPHOCTH M TPHHATHE PEIICHHUS O BO3MOXKHOCTH NIPHCBOCHHUS €My KBaJlW(pHUKaIUK
«bakanaBpy.

Pemenne o mnpuCyXACHHH BBINYCKHUKY KBalu(UKAMK «0akanaBp» MNPUHUMAETCS Ha
3acenannu ['OK mpocThiM OOJIBITMHCTBOM MPHU OTKPHITOM TOJIOCOBAHWM YWICHOB KOMHCCUU Ha
OCHOBAaHUU pE3yJbTATOB MTOTOBBIX HCIBITAHUNA. Pe3ynbTaThl omnpeaenstorcs OLEHKaMu
COTIUYHOY, «XOPOIIO», KyJAOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

OOyuaromuiics UMeeT MpaBo MOJaTh B ANEUISIIIMOHHYI0O KOMUCCHIO alleJUISIUI0 O HAPYIIICHUH,
10 €r0 MHEHHUIO, YCTAHOBJICHHOM MPOIEAYPHI 3AIUTHI

4. O0beM rocy1apCcTBeHHON UTOTOBOM aTTeCTALMHU

lNocynapcTBeHHast UTOroBasi aTTecTalus MPOXOIUT B 8 ceMecTpe Ha 0a3e 3HaHMM, MOTy4YEeHHBIX
CTYyJIEHTaMHU MpU HU3YyYEHUU JucuUUIIMH HampasieHus 18.03.01 Xumuueckas TeXHONOTUs
npoduite «TEeXHOJIOTUS HEOPraHUIECKUX BEIIECTBY.

KouTponp 3HaHuil o0yyaromuxcsi, MOJTY4YeHHBIX NMPU OCBOCHHWU OCHOBHOH 00pa3oBaTenbHOM
MIPOrPaMMBI, OCYIIECTBISCTCS B ()OpME 3alIUThl BBITYCKHOW KBATH(DHKAITMOHHON pabOTHI H
MPUCBOCHUSA KBaM(puKamu «0aKanaBpy.

Buast yueGHO# paboThI Beero
B 3au. en. B akaj. gacax

O0mas Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 6 216
TJIAHY
CamocrositesbHas padora (CP): 6 216
Brimonnenue, Hanucanue u opopmienue BKP 5 216
Bua konurpous: 3ammura BKP +

Bcero
Bunpt yueOHoi pabOThI B saq. e, B actpon.

yacax

O0mas Tpy10eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 6 162
TUIAHY
CamocrositesabHas padora (CP): 6 162
Brimonnenue, nanucanue u opopmienne BKP 5 162
Bua konurpous: 3ammura BKP +

4.8 ®aKyIbTaTHBBI
AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«IlepeBoa HayyHO-TexHHMYecKo# auTeparypby (OT/1.B.01)
1. Heap AuCHMNJIMHBI - TPUOOpETeHNE 00yJarOIMMHUCS 00IIel, KOMMYHUKATUBHON U
po¢)eCCHOHAIBHON KOMITETCHIINM, YPOBEHb KOTOPBIX Ha OTAEIBHBIX dTalax sS3bIKOBON



MOJTOTOBKU MO3BOJISIET BHIMOJIHATH Pa3IMYHbIE BUIIBI TPOHECCHOHATIBLHO
OPUEHTUPOBAHHOTO MEPEBO/Ia B IPOU3BOJICTBEHHON U HAYYHOH JEATEIbHOCTH.
2. B pe3yabTare n3ydeHus JMCHUILUIMHBI CTY/IEHT J0JIKEH:

Obnadams crnenyromumu oowekyromyprvimi (OK) koMIeTeHITusIMH:

- CIIOCOOHOCTHIO K KOMMYHHMKAIIUM B YCTHOM M MUCBMEHHOU (hopMax Ha pycCKOM
M UHOCTPAHHOM  s3bIKax JUIA pPELICHUSA 3aJady  MEXKJIUYHOCTHOIO U
MEXKKYJIbTYypHOTO B3aumoeictus (OK-5);

- TOTOBHOCTBIO U3y4yaThb HAyYHO-TEXHHUYECKYI0 HMH(OpMAIUIO, OTCUYECTBEHHBIH U
3apyOeKHBII OMBIT 10 TemaTuke uccaeaoBanus (ITK-20).
3uams:

- OCHOBHBIE CIIOCOOBI JOCTUKEHUS SKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE ITPHEMBI IIEPEBO/IA;

- S3BIKOBYIO HOPMY U OCHOBHbIE (DYHKIIUHU SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE JUIA BBIIOJHEHUS TMEPeBO/Ja KOJIMYECTBO JIEKCHMUYECKHX  €MHHII,
(bpa3eonoru3MoB, B TOM YHUCIE COLUATBHBIX TEPMUHOB W JUHIBOCTPAHOBEAUYECKHUX
peanui.

Ymemn:

- TPUMEHSTH OCHOBHBIE IPHEMBI IEPEBOAA;

- OCYUIECTBIISAITh IMHUCHBMEHHBIM TepeBOJA C COONIOJIEHUEM HOPM  JIEKCHYECKOH
SKBUBAJICHTHOCTH, co0uroIcHIEM rpaMMaTHYECKHX, CHHTaKCUYECKUX "
CTHJIMCTUYECKUX HOPM;

- o(opMIIATH TEKCT MEPEBOIa B KOMITBIOTEPHOM TEKCTOBOM PEIAaKTOPE;

- OCYUIECTBIISAITh IEPEBOJl C COOIIOJEHHEM HOPM JIEKCUYECKOH HSKBHUBAJICHTHOCTH,
COOJIIOJICHNEM TPaMMaTHYECKHX, CHHTAKCHUYECKHX W CTHIIMCTHYECKHUX HOPM TEKCTa
MepeBoia U TEMIOPATbHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA.

Braoemy:

- METOJIMKOW TMpearnepeBOYECKOr0 aHajdn3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCTIPHSITHIO UCXO/IHOTO BBICKa3bIBaHUS;

- METOJMKON MOJrOTOBKHM K BBINOJHEHHUIO IMEPeBOja, BKIIOYAs MOUCK MH(OpMAIMH B
CTIPAaBOYHOH, CIIEIIUAIIBHON JINTEPATYPE U KOMITBIOTEPHBIX CETSIX;

- OCHOBAaMH CHCTEMbI COKpAIllEHHON NepeBOTYECKO 3ancH MPH BHITIOJIHEHUH T1EPEBO/IA;

- OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTMEN CIEUAIBHOCTH;

- OCHOBaMH pedepUpOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI MO CHEIMATBHOCTH.

3. Kpatkoe cofep:kanue JUCUUINIUHBI:

Beenenue. Ilpeamer u poib mnepeBofa B COBPEMEHHOM oOuiecTBe. PasnnuHble BB
nepeBoia. 3a/1aun U MECTO Kypca B IIOATOTOBKE OaKajaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1.

1.1. CpaBHeHue mopslKa CJIOB B aHIJIMHCKOM M PYCCKOM mpenjokeHusix. [lepeBon
IIPOCTOTO ITOBECTBOBATEIBHOIO IMPEUIOKEHUSI HACTOSIIEro, OYyAyIero M MpOIIEALIero
BpPEMEHHU.

OcoOeHHOCTH TepeBOAa BOIPOCUTEIbHBIX U OTPHUIATENbHBIX MPEUIOKEHUN B
pa3IMYHBIX BPEMEHaX.

1.2 TIlepeBon npeanoxxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBos

o Teme "Xumus'".

Monyas 2.

2.1. IepeBox npeamokeHuit Bo Bpemenax rpymm Perfect, Perfect

Continuous  (yTBepauTenbHBIC, BONPOCUTEIbHBIE M  OTpULATENbHBIE  (OpMBI).
Ocob6eHHOCTH YyIOTPEOICHHS BCIIOMOTATEIbHBIX TJIaroJioB.

2.2 IlepeBoa cTpagaTenbHOro 3ajora. TpynHble ciaydad IEpeBOAa CTpajaTelbHOrO
3ajora.

Urenne u mepeBox TEKCTOB mo TeMe "Hayka u HayuHble METOABI". AKTHBM3ALMs
JIEKCHKH MMPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa NpUAATOYHBIX MPEIIOKEHUH.

[TpunaTounsle nmoasexKaIue.



[IpuatouHble CKa3yeMbI€.

[TpunaTounslie onpeaenuTeIbHbIE.

[Tpunarounsie 0OCTOSATENLCTBEHHBIE, TPUIATOYHBIC JOTOTHUTEIBHBIC.

2.4. Tunsl yCIOBHBIX TPEIJIOKEHHM, TPaBUJIa 1 OCOOCHHOCTH MX MEPEBO/IA.

[IpakTka mepeBoja Ha IpUMepax TEKCTOB o Xumuu, /.M. Menoeneege, nayke u
MexXHON02UMU.

2.5. IlepeBon mNpeMIOKEHUM C y4eTOM IpaBWia corjiacoBaHusi BpemeH. llpsmas u
KOCBEHHAas peyb.

2.6. PaznuuHble BapuaHThl IEPEBO/IA CYLIECTBUTENBHOIO B IPEIOKEHHUH.

2.7. MonanpHbI€ TJarojbl 1 0COOCHHOCTH UX MEepeBo/Ia.

Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTpaiinero ans'".

2.8. CnienmasibHasi TepMuHOJIOTHA 110 Teme "JlaGopaTopus".

2.9. Coxkpamenns. OcoOeHHOCTH WX IepeBoja. Pa3BuUTHE HABBIKOB IEpeBOJa Ha
npuMepe TeKCToB 1o Teme "JlabopaTopusi, U3MEPEHHS B XUMHH .

Monyas 3.

3.1. Henuunele ¢hopMbI T1arosna.

Wn¢punutuB (HeomnpeneneHHas gopma riaronia). Posib nHQUHUTUBA B MPENTIOKEHUU U
BapHaHTHI NIEPeBO/Ia HA PYCCKUH sA3bIK. [IpuuacTus u repyHIuu.

3.2. UHpuHATUBHBIE OOOPOTHI.

O6opor pomonHeHHEe ¢ HHPUHUTUBOM. BapuaHTBl mepeBojJa Ha PYCCKHH S3bIK.
Tepmunosnorus o reme "CoBpeMeHHbIE TEXHOIOTHH'".

3.3. OGopot noanexaniee ¢ UHPUHUTUBOM. Pa3nuuHbie BapuaHThI IEpeBOAA.

TepmuHosiorus o teMme "XuMuueckas TEXHOIOTHs "

3.4. IlepeBo1 MPUYACTHBIX 0OOPOTOB.

AGcomoTHBIN npuyacTHEI OGOpPOT U BapHAHTHI IEPEBOIA.

Pa3BuTre HaBBIKOB NepeBoja Mo TeMe " XuMuueckast TeXHoIorus".

1. O6beM yueOHOI TUCHUNTUHBI:

Bcero 1 cemecTp 2 ceMecTp
Bunpt yueOHoi paboTHhI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el qacax el yacax el yacax
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 4.0 144 2,0 12 2,0 72
MJIaHY
AyIHMTOPHBIC 3AHATHS: 1,8 64 0,9 32 0,9 32
Jlexmuu (JIek) - - - - - -
[Tpaktuyeckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
JIaGopartophsie 3ansaTHs (J1ab) - - - - - -
CamocrosiTesibHast padoTa 22 80 11 40 11 40
(CP):
CamocrosaTenbHOE U3ydYeHue 22 80 11 40 11 40
pa3aenoB AUCIUTUTAHE
Bua koHTpoJIsi: 3a4er 3auer - 3auer - 3auer -
Bcero 1 cemectp 2 ceMecTp
Bunael yue6HOM paboThI B 3au. aCTB B3au. | Bakaxn. | B3au. | Bakan.
en. POH: en. qacax enl. qacax
qacax
OO0mas Tpy10eMKOCTh
AUCUMILTUHBI 10 Y4eOHOMY 4,0 108 2,0 54 2,0 54
IUIAHY
AyIUTOpHBIE 3aAHATHUS: 1,8 48 0,9 24, 0,9 24




Jlexumu (Jlek) - - - - - -

[Tpaktuyeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24

JIaGoparopusie 3ausaTus (J1ad) - - - - - -

CamocrosiTesbHast padoTa

(CP): 2,2 60 1,1 30 1,1 30

CaMocTosTenbHOE U3YUEHNE

pa3ienoB JUCIUTUIAHBI 2 60 L 30 11 30

Buj koHTpo.s: 3avuer 3auer - 3auer - 3auer -
AHHOTAIUA

pado4eii MporpaMmbl AUCHUNIMHBI

«'pakaaHcKas 3alIUTA B Ype3BblyaiiHbIX cutyanusax» (O®T/1.B.02)
VY4yebHasg OUCLMIUIMHA YUTAeTCs B paMKax (QakynbTaTMBa B 1 ceMecTpe U 3aKaHYMBaeTCs
3aUETOM.
1. Ileab QIMCHMIIMHBI - TOATOTOBUThH CTY/IEHTAa K OCMBICIEHHBIM MPAKTHUYECKUM JI€HCTBUAM
110 00€ecIeYeHHI0 CBOEH 0E30MaCHOCTH U 3allUTHI B YCIIOBUAX BO3SHMKHOBEHMSI UpE3BbIUATHON
CUTYyallUU IPUPOAHOT0, TEXHOTEHHOT'O U BOGHHOT'O XapakTepa.
3anaya U3y4yeHus: CBOJAUTCS K (POPMHPOBAHUIO YMEHUN M HABBIKOB, [TO3BOJIIOIINX Ha OCHOBE
U3YyYEHHs] OINACHBIX M TMOpaXarolluxX (aKTOPOB 4Ype3BbIYAHHBIX CHUTyallUd MPUPOJHOTO,
TEXHOT€HHOI'O0 M BOEHHOI'O XapakTepa, JPYT'HX ONAcHOCTEH yMesl0 peliaTh BOIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BaHUEM CPEICTB CUCTEMBI I'PAKJaHCKON 3aIlIUTHI.
2. B pe3yiabTaTe 0CBOEHUS TUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nagars caenyromumu o0mekynbTypabiMU (OK) koMmeTeHIusAMU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MPHUEMBbI OKa3aHUs MEPBOM MOMOIIU, METOJIbI
3aIUTHI B YCIOBUAX Upe3BblYaiiHbIX cuTyarmii (OK-9);

- BJAJCHHEM OCHOBHBIMH METOJAaMHU 3alIUThl MPOMU3BOJCTBEHHOrO0 IEpcoHala |
HAaceJIeHHWs OT BO3MOJKHBIX MOCIEACTBUM aBapHii, KaTacTpod, CTUXMUHBIX OencTBUI
(OIIK-6);

- CHOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHMUYECKHE pelIeHUs Mpu pa3zpaboTke
TEXHOJIOTHYECKHUX TPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOIMH C
Y4YETOM IKOJIOTMYECKUX mocneacTBuit ux npumenenus (I1K-4).

3namu:

- XapaKTepUCTHUKU NPUPOJHBIX OEJICTBUH, TEXHOTEHHBIX aBapuid M  Karactpod Ha
panuanoHHO, XMMHYECKH U OMOJIOTMYECKM OMACHBIX OOBEKTaxX, Mopaxarouue (QakTopbl
JIPYTUX OIACHOCTEH;

- OCHOBBI BO3JICMCTBUS ONAacHBIX (PAKTOPOB UPE3BBIYAMHBIX CHUTyallud Ha 4YelloBeKa H
MIPUPOIHYIO CPENY, AOMYCTUMBbIE MPEENIbHbIE KPUTEPUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0€30MacHOro TMOBEAEHUS NpHU MNpeOblBaHUM B pailoHax (30HAax)  IOXapos,
PaZAMOaKTUBHOIO, XUMHUYECKOI0 U OMOJIOTHYECKOro 3arps3HEHMS;

- cnocoObl W CpeAcTBa 3aIlIMTHl YEJIOBEKa OT BO3JCHCTBUS MOpa)xaromuX (HakTopoB
Ype3BhIYANHBIX CUTYAlMH IPUPOAHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapakTepa.

Ymemo:

- HCMOJb30BaTh  CPEJCTBA 3alUTHl OPraHOB JAbIXaHHS M KOXH, MEIUIMHCKUE IS
CaMOo3alllUThl ¥ OKa3aHUS MOMOLIH IPYTHM JIFOJISIM;

- IPUMEHSATh NePBUYHbIE CPEACTBA MOKAPOTYILIECHH IS JIOKAIM3AIMK U TYLIEeHHUs ToXapa,
BO3HUKILIETO B ayTUTOPHUH (J1abopaTtopun);

- OKa3bIBaTh cebe M APYrMM MOCTPAJAaBIIMM MEAMIMHCKYIO MOMOIIb C HCIIOJIb30BaHUEM

Ta0eNbHBIX U TOJIPYYHBIX METUIIUHCKUX CPE/ICTB.
Bnaoemw:

- npuéMaMu MPOBEICHUS YaCTUYHON CaHUTApHON 00pabOTKU MpHU BBIXOJE U3 paiioHa (30HBI)
PallMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHNS (3apaeHus);

-- CIOCO0aMHM U TEXHOJIOTUAMU 3aIIUThI B UPE3BBIYANHBIX CUTYALIUSAX.




3. Kparkoe comepxxanue Q1M CUUILIHHBI.

1. OmnacuHoctu mpupomgHoro xapakrtepa. CruxuiiHpie O€nCTBUS, SIBJICHUSI TIPUPOIBI
pa3pyLIUTENbHON CUIIBI - 3€MIIETPSICEHUS, HABOJHEHUS, CEJIEBbIE MIOTOKH, OMOI3HU, CHEXKHbIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BaJIbl, 3aCYXH, yparaHsl, OypH, OKapsbl.

2. OmacHOCTH TEXHOTCHHOTO XapakTepa. ABapuM M KaTacTpodbl Ha paaUuallMOHHO
OIIACHOM OOBEKTE, XUMHYECKH OINACHOM OOBEKTe, OMOJIOrMYecKM OIIaCHOM OOBEKTe; Ha
TpaHCHOpPTEe  (PKEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pPEYHOM,  aBHAIIMOHHOM),  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CUCTEMAaX JKU3HE00eCIeueHHMSL.

3. OnacHoctu BOEHHOro Xxapakrtepa. IIpuMeHeHue oOpyxusi MaccOBOTO MOPaKEHHUS
(sL1epHOro, XUMHUYECKOro, OHMOJIOIMYECKOIro), OOBIYHBIX CPEICTB C 3aKUIATEIbHBIM
HaIlOJIHEHUEM, HOBBIX BHJIOB OpYXHUS. 30HBI 3apaKEHUS OT CPEACTB IMOPAXKEHUS U UX
BO3JICHCTBUE HA HACEJIICHUE U OKPYKAIOIYIO IIPUPOJHYIO CPENLY.

4. TloxapHast 0€30MaCHOCTb — COCTOSHHE 3aIlIMIICHHOCTH HACEJICHUs, MMYIIECTBa,
obmiecTBa M rocynapcrsa OoT mnokapoB. I[lojkapHas onacHOCTb (IPUYMHBI BO3HUKHOBEHMS
[I0’KapoB B 3JIaHUsX, JIECHblE moxapsbl). Jlokanuzauusa u TymeHue noxkapos. [Ipocreiinine
TEeXHHYEeCKHe cpeacTBa mnoxaporymenus (ornerymmrenn OII -8, OV-2) u mnpasuia
10JIb30BAHUS UMHU.

5. KomIuiekc MeponpusaTHil IpaykJaHCKOM 3aIUThl HACEIICHUS.

OnoBemeHne 1 MHQOPMHUpPOBaHUE HaceldeHUs 00 omacHoctu. llpuHsATne HaceneHuem
curHajioB onoseuieHus («BHumanue Bcem!», «BosnymHass TpeBora», «PanuanuonHas
OIACHOCTb», «XUMHUYEcKas TpeBoray, «OTOONH ONMAacHOCTU») U MOPANOK JEHCTBUS IO HHM.
DOBakyallds HaceJeHUs U3 30HbI omacHoCTH. CrocoObl 3BakyallMM OKCTpPEHHas 3BaKyalus
CTYJEHTOB U3 ayJIUTOPUU IIPU BOZHUKHOBEHUH TI0Kapa.

CpeactBa mHAMBUAYaNbHOW 3amuThl opranoB naeixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-2K,
PIIA-1, PIII-67M, PY-60M, «®enuxcy, 13K, AT, AI-3, [13Y-K, UI1-4M, UII-5, UII-6,
KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) denoBeka. MeauIIMHCKUE CPEICTBA 3AIIUTHI .

CpencTBa KOJUIEKTUBHOW 3allluThl HacesneHusa. HazHaueHuwe, 3aliuTHBIE CBOMCTBA YOEKHIL.
ITpotuBopaguannonnsie ykpbitus (ITPY, monzeMHble nemexoaHble Nepexoabl, 3ariny0aeHHbIe
CTaHIIMM METPONOJUTEHA), MPOCTEHIINE YKPBITHS (TpaHILIEH, OKOMbI, MEPEKPHITHIE IIEIH).
[IpaBuna 3aHATUS yOEXKUILA.

6. Oxa3zaHue mnepBOH MEIWLMHCKOM TOMOIIM TPU OKOTaX, pPAHEHMSX, 3apaKEHUsX.
[TpoBeeHue 4acTUYHOM CaHUTApHOM 0OPaOOTKM KOXKHBIX IIOKPOBOB YEJIOBEKA MPHU BHIXOJE U3
30H PaJMOAKTUBHOTO, XMMHYECKOIO M OMOJOTMYECKOro 3apakKeHMs (3arpsi3HEHHs), U3 30H
I10’KapOoB.

7. JIukBUanus NOCIEACTBUNA YpE3BbIYaAHON CUTyallud. PaguanuonHas 1 XUMH4YeCKas
pa3Beika ouara nopakeHus (3apakeHus). ABapuilHo-crnacaTelbHble paboThl. CrenuanbHas
0o0paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB (JI€3aKTHUBAIUS, Jerazaiusi, JIe3uH(eKIus,
JE3UHCEKLUS

8. OKCTpeHHass »Bakyalus W3 ayauTopuu (JabopaTopuu) B YCIOBHSIX TOXKapa,
panuanoHHOr0, XMMUYECKOT0, OMOJIOTHYECKOTO 3arpsiI3HEHUS TEPPUTOPUU C UCIIOTIB30BAHUEM
npocreimux cpencts 3amuThl («Pennkey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOM TUCHMIIUHBI:

B 3auetHbIX
Bupr yueGHO# paboThI eIUHUIIAX B axanem.

qacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 1,0 36
KonrakTHas padora: 0,44 16
Jlextuu (Jlek) - -
JlabopaTtopHsie padoTs (JIab) - -
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 0,56 20
Buj koHTpoOJIS: 3a4eT/IK3aMeH - 3auer




B 3auetHbIx
Bupl yueOHO# paboTh eAMHUIIAX B acrpon.

gacax
O0mas TpyA0eMKOCTh IMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonTakTHas padora: 0,4 12
Jlexmum (Jlek) - -
Jlaboparopusie paboTs (JIab) - -
ITpaxtrueckue 3ansatus (I113) 0,4 12
CamocrositesibHas padora (CP): 0,6 15
Buj koHTpOJIS: 3a4eT/IK3aMeH - 3auer

AHHOTanus pado4eil NporpaMMsl
mucuniuinabl «Teopernyeckune ocuoBbl xumum» (PT/.B.03)

1. leanb AUCHUILUINHBI — GOPMHUPOBAHUE Y CTYACHTOB IPOYHBIX (PYHIAMEHTAILHBIX 3HAHUHN B
00JacTi XMMHUH Ha OCHOBE U3Yy4€HHUsI OCHOBHBIX MOHITHI U 3aKOHOB XMMHUU C OMOPOM Ha
tabmuiy snementoB [I.M1. MenneneeBa, Tabauily paCTBOPUMOCTH U Pl aKTUBHOCTH METAJIIOB.
Jucuunnuna «TeopeTrnueckre OCHOBBI XUMUU» JOTONHSET U CIIOCOOCTBYET TyUIIEMY
MMOHMMAHHIO TUCIUTUTHHBI «O01ast 1 HEOPraHUYeCKask XHMHSD)

2. B pe3yabtare wu3yuyeHus IMCUMIVIMHBI O0y4YawuIuiicsi Mo mporpamme
0akajlaBpUATAa J0JI/KEH !

Obaadoams CleqyOIMUMA KOMIETSHIMSIMHI:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B podeccruonanbhoi aesreiapaoctu (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIECTBA, NMPUPOAEC XUMHUYECKOU
CBSI3M B PA3JIMYHBIX KJaccax XMMHUUYECKUX COCAMHEHMH JIJIsl TOHUMAHUS CBOMCTB MaTepualioB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoriem mupe (OITK-3);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHE CBOWCTB XMMHYECKHUX AJIEMEHTOB, COSAMHEHUH U
MaTepUaJIOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccuonanproi aestenbuoctu (ITK-18).

3nams:

— OCHOBHBIE 3aKOHBI XUMUH;

— CTpOEHHE aTOMa | MEPUOANIECKHIA 3aKOH;

— OCHOBHBIE KJIACCHI HEOPTAHUYECKUX BEIIECTB;

— KJIaccu(UKAIIIO XUMUISCKUX PEaKITUi;

— OCHOBHBIE TUITBI XUMHUECKOH CBSI3U;

— TPOIIECCHI, MPOTEKAIOIINE B PACTBOPAX, © OCHOBHBIE TEOPUHU KUCIOT U OCHOBAaHUIA.

Ymemn:

— COCTaBIIATH AJIEKTPOHHBIE (HOPMYJIBI ATOMOB M OINPENENATh BaJCHTHOCTH M CTETICHU
OKUCJICHUS B COCTUHEHUSIX;

— COCTaBJATh (OPMYJIBl HEOPTAHWYECKHX BEMIECTB PAa3IMYHBIX KIIACCOB (OKCHJIOB,
KHUCJIOT, OCHOBaHUM, COJIeH);

— COCTaBJIATh YPABHCHHS] XUMUYCCKUX PEAKITUI pa3IMIHbBIX THIIOB,;

— IPOBOJIUTH CTEXUOMETPUIECKUE PACUETHI 110 YPaBHEHUSIM XUMUYECKUX PEAKIUi;

— COCTaBJIATH (hOPMYJIBI KOMIUIEKCHBIX COSAMHCHHMA, TaBaTh UM Ha3BaHUS U MIpejIaraTh
CIOCOOBI TOTY4EHUSI.

Braoemy:

— METOJIaMU OTHCAHMsI CBOWMCTB BEIIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX
U3 TIEPUOTUIECKOTO 3aKOHA M TTEPUOINIECKON CHCTEMBI XUMHUECKUX DIIEMEHTOB.

3. KpaTkoe coaep:kaHue JUCHUILIUHBI

Mooy 1. BBenenrue B XUMUIO.

OcHoBHbIE TOHATUS XUMHH. OCHOBBI ATOMHO-MOJEKYJISPHOTO YYECHHsI, BBHIYHCICHUS
pa3MepoB M MacC aTOMOB M MOJIEKYJ, OTHOCHTEIbHBIE aTOMHBIE U MOJEKYJSPHBIE MAacChl,



MOJISIpHAasE Macca. 3aKOH IPOCTBIX KpPAaTHBIX OTHOIICHWH, 3aKOH COXpaHEHUsi MaccChl,
MPOCTEUINNE BBIYUCICHUS MO YPaBHEHUSM XMMHUYECKUX PEakinid Ha “U30BITOK-HEIOCTATOK .
I'azoBble 3aKk0HBI, ypaBHeHHE Kianeiipona — MeneneeBa 1 BBIYMCIICHUS Ha €70 OCHOBE.

OCHOBHBIE KJIaCChl HEOPraHWYECKUX coeauHeHuid. KucimoTel M OCHOBaHUS; COJIH:
CpenHue, KUcible, OCHOBHBIE, KOMIUIEKCHBIE. Knaccudukamus n HomeHkinarypa. Jucconmanus
AJICKTPOJIUTOB B BOJHBIX pacTBopax. AM(OTepHbIE OKCHJIBI U THAPOKCHIBI 1 OCOOCHHOCTH MX
XUMHUYECKUX CBOMCTB. Kucmopoubie 1 0€CKUCIOPOIHBIE KUCIOTHI U KX COJIH.

KommiekcHele coemuHenus. OOmue cBeIeHUS O KOMIUIEKCHBIX COEIMHEHMSIX.
KomriekcooOpaszoBarenb, JUTaHIbI, KOOPJWHAIMOHHBIE YHCIA, JEHTAHTHOCTh JIUTAHJIOB,
BHYTPEHHSIS U BHEIIHSSI chepbl KOMIIEKCHOTO coeanHenus. Kiaccudukaiys KOMIUIEKCOB 1O
BUAY  KOODAMHHUPYEMBIX  JUraHgoB. HomeHknaTypa  KOMIUIEKCHBIX  COCIMHECHUMU.
[IpencraBnenne 00 W30MEpUHM KOMIUIEKCHBIX coeauHeHui. Peakumm oOpa3zoBaHus
KOMILJICKCHBIX COCIUHEHMM, CBOMCTBA KOMIIJICKCHBIX COCIUHCHHI.

OCHOBHBIE THUIIBI XHMHYECKHX peakiuil. Peakuun OOMEHHBIE M OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHbIE. THUIUYHBIE OKHWCIWUTEIM W BOCCTAHOBHUTENM, HANMCAHUE YypaBHEHUU
MPOCTEHUINNX OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX pEaKIuid. THIBI OOMEHHBIX pEaKIIHi,
TUIPOJIU3 COJIEN B BOJHBIX PaCTBOpax.

[Tepuonuueckuii 3akon .M. MenneneeBa u nepuoandeckue cBoiicrba. CoBpeMeHHas
(dhopMyIIMpOBKa NEPHOAMYECKOTO 3akoHA. [leproandeckast cucreMa U ee CBsI3b CO CTPOCHHEM
atoMoB. [Ipenckazanue CBONMCTB Ha OCHOBE NEPUOAMYECKOrO 3aKOHA. ATOMHBIE M HOHHBIE
paguychl. YCIOBHOCTb ITUX IOHATHH. M3MeHEeHue paanycoB aTOMOB II0 NEPHOAUYECKON
cucteMe. MloHHbIE paguycChl U UX 3aBUCUMOCTb OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB M CTEIIEHU
OKHWCJICHUSI. DHEPrusi MOHU3AIUU U CPOJCTBO K DAJIEKTPOHY. 3aKOHOMEPHOCTU B HM3MEHEHUU
sHeprun HoHm3anuu. Cxema Koccemst s OOBSCHEHHMS OTHOCHUTEIBHON CHIIBI KHUCJIOT H
ocHoBanuil. IlpencraBienne o Merojgax cpaBHuTenpbHOro pacuera M.X. KapanerssHuna.
3Ha4YeHUE NMePUOIUYECKOTO 3aKOHA.

Mooynb 2. XuMuueckasi CBs3b.

Tunel XUMHYECKOM CBSI3U. DIIEKTPOOTPHULIATENIbHOCTh. KOBaleHTHAass U MOHHAs CBS3b.
CBoiicTBa KOBAJICHTHOW CBSI3M: HAIPABIECHHOCTh W HACHIIAEMOCTh. [losisipHass KoBajieHTHas
CBsI3b. XApPAaKTEPUCTUKM KOBAJICHTHOM CBS3M: JJIMHA, IPOYHOCTb, BAJIECHTHbBIC YIJbl. JIJTMHBI
OJIMHAPHBIX W KPaTHBIX CBsize. DPGEeKTUBHBIE 3apsiibl aTOMOB B MoJieKyhax. J[umoybHBIN
MOMEHT. /[UIOJIbHBIE MOMEHTBI U CTPOEHUE MOJIEKYI. MIOHHAs CBsI3b Kak INPENeNbHbIA Cllydai
KOBAJIEHTHOW CBsi3W. HeHampaBI€eHHOCTh M HEHACHIIIAEMOCTh MOHHOW CBs3H. [lonmspusanus
HMOHOB. 3aBUCUMOCTb MOJISIPU3ALIMHA HOHOB OT THUIIA AJIEKTPOHHOU CTPYKTYPHI, 3apsiaa U paguyca
WOHOB. BimsHue monsgpu3zalMu Ha  CBOMCTBA  BEHIECTB.  MEXKMOJEKYJApHAs H
BHYTPUMOJIEKYJISIpHAs BOJOPOAHAs CBA3b. DHEPrHs M JJIMHA BOJOPOAHOW CBs3U. Bnusnue
BOJIOPOJHOM CBSI3M Ha CBOMCTBA BemlecTB. Merauimueckas CBs3b U €€ cBoiicTBa. OO0miue
MPEICTABICHUS O MEKMOJIEKYJIIPHOM B3aUMOJCHCTBUMU.

Mooynv 3. CBOICTBa pacTBOPOB.

PacTBOpBI M B3aMMOJEHUCTBUS B pacTBOpax. Teopuu KUCIOT U ocHOBaHMi. [Ipoueccsl,
COTPOBOXKIAIOIINE O00pa3oBaHUE IJKUIKUX WCTHHHBIX PACTBOPOB HEIJIEKTPOJIUTOB |
3JIEKTPOJIUTOB. XapakTepucTuKka MEXYaCTUYHBIX  B3aUMOJECHCTBUM B  pacTBOpax.
[IpencraBnenne o conpBartanmu. MaeanpbHble W peajgbHBIE PacTBOPHL. AKTHBHOCTB;
KO3 (HUIIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHs CBOWCTB KOMIIOHEHTa PeajbHOTO pacTBOpa
OT €Tr0 CBOMCTB B HJICAIbHOM pacTBOpe. Peakiuu, mpoTeKaroue B pacTBOpax.

Henocratounocts Teopuum Appenuyca. lIpoToHHas Teopusi KUCIOT M OCHOBAHUU;
KOHCTaHThl KHCJIOTHOCTH M OcCHOBHOcTH; mmKkana pKa m pKB. KoHcranTa aBTomportonusa
pactBoputensa. Juddepennupyronme wu HuBenwpymoomme pactBoputenu. llonarue o0
3JIEKTPOHHOW TE€OPUU KUCIOT U OCHOBAHUM.
4.00beM yueOHOii T CUMIIJIMHBI

Cemectp
1

Bun yuebHoit paboTbl Bcero




i B aKaJieM. i B aKaJeM.
3a4ETHBIX 3aYETHBIX
yacax qacax
eIMHULIAX €AMHUIIAX
O0mas Tpy10eMKOCTh 2 79 2 79
AUCHUILINHBI
Kounrakthas pa6ora (KP): 1 32 1 32
Jlextuu (JIek) 0,5 16 0,5 16
[Tpaktrueckue 3ansatus (113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,2
CaMocTosTeTbHOE U3YUeHUE Pa3/IeioB 1 39 8 1 398
JUCIUILTNHBI
Bua uToroBoro KOHTpoJIf: 3auer
JK3aMeH/3a4er
Bcero Cer “p
Bun yuebnoii pabotbl B B B B
3aUETHBIX | ACTPOHOM. | 3QUETHBIX | ACTPOHOM.
eIMHULIAX yacax eAMHHIIAX yacax
O01mas TpyA10eMKOCTb TN CIUNIITHHBI 2 54 2 54
KonraktHas pa6ora (KP): 1 24 1 24
Jlexmu (Jlek) 0,5 16 0,5 16
[Tpaktuyeckue 3anstus (I13) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 30 1 30
KoHnTtakTHas camocTosTenbHas pabota 0,15 0,15
CaMocTosATenpbHOE U3YUYEeHUE Pa3/IeoB 1 20 85 1 29 85
JICITUTUTAHBI
Bua uToroBoro KOHTpoOJIA: 3aver
IK3aMeH/3a4ueT
AHHOTanus padoyeil NporpaMmMsl
aucuunaunel «Beegenne B matematuky» (®T/1.B.04)
1. Heablo aMCHUMIUIMHBI  sBIseTcss  (popMupoBaHHe OakamaBpa  0a30BBIX

MAaTEMAaTHYCCKUX 3HaHI/II71, HCO6XO)II/IMBIX JUIA nanLHeﬁmero HU3YUCHUA PA3aCIOB BBICIIICH
MaTeMaTuku. A TAKXKEC, I HU3YUYCHUSA PAla O6IJ_ICHay‘~IHBIX JUCHUINNIMH W JUCHUIIIMH

npodeccuoHaNbHOTO HUKIIA.

OcHOBHBIMH 3aJjavyaMu AUCHHUIIINHBI,
JOCTHIXKCHHUC LICIIN, ABJIAIOTCS:
- q)OpMI/IpOBaHI/IC ITOHUMAaHHA 3HAYUMOCTHU

€CTeCTBEHHOHAYYHOM 00pa30oBaHUU OakanaBpa;

— O3HAaKOMIICHHE C CHCTEMOM IIOHSTHI,

pereHue

MaTeMaTH4eCKOM

KOTOPBIX

o0ecrieunBaer

MaTeMaTHYECKUX MOJIeed 1 MaTeMaTUYeCKUX METO/OB, U UX B3aUMOCBS3bIO;
—  O3HAaKOMIJIEHHUE C IPUMEPAMHU IPUMEHEHHS MaTEMaTHUYECKUX MOJIENEH U METOJIOB.
1. TpeOGoBaHus K pe3y/IbTaTaM OCBOCHHS AUCHUILIHHBI

COCTaBJIAIOIIEN

HCIIOJIB3YEMBIX JId ONHCaHUA BaKHEHIIMX

Nzyuenne kypca BBeneHne B MaTeMaTHKy IpH MOJATOTOBKE OAaKaJlaBPOB IO HANPABICHUIO
«TexHO/10THSI HEOPraHMYecKuX
BellecTB)» CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOIINX KOMIETSHIINMN:

18.03.01

2.1. IlIpodeccuonanbHbIE:

XumMu4yeckas TEXHOJ0I'us,

npopuib

- CHOCOOHOCTBIO IIaHUPOBAaTh M IMPOBOAUTH (bl/lanecxne U XUMHYCCKHE OKCIICPHUMCEHTEI,




MPOBOJIUTH 00pabOTKY MX pe3yabTaTOB M OLEHUBATh MOTPEIIHOCTH, BBIABHIaTh TMIIOTE3Bl U
YCTAaHABJIMBATh I'PAHUIBl UX IPUMEHEHHU, IPUMEHATh METOABl MaTEMAaTUYECKOrO aHalIW3a U
MOJICTTMPOBAHMsI, TECOPETUYECKOTO U dKCIIepUMeHTaIbHOro uccienosanus (I1K-16).
2. B pe3yiabTare H3yYeHHs AUCHUILINHBI CTYJACHT A0JI7KEH:

3HATh!
-OCHOBHBIE METOJBl MCCJIEIOBAHUS SJIEMEHTApHbIX (QYHKLUMH, MX CBOMCTBA U Tpaduki,
TOXJIECTBEHHBIE MpeoOpa3oBaHusl aiareOpanuyeckux M TPUTOHOMETPUYECKHX BBIPAKECHUH,
CIOCOOBI  pEIICHUS YPaBHEHUH U HEPABEHCTB, JJIEMEHTHl TEOPUM UHUCEN, BKIIIOYas
KOMIUIEKCHBIE YUCIIA, U TEOPUH MHOYKECTB, OCHOBBI aHAJTUTUYECKON T'€OMETPUH, BEKTOPHOU U
JIMHEWHOH anreOpsl;

yMeThb.!
-IprUoOpeTaTh HOBbIE MAaTEMATUYECKHUE 3HAHMS, UCIIONIb3Ysl COBPEMEHHBIE 00pa3oBaTebHbIE U
MH(POPMAIIMOHHBIE TEXHOJOTHUH, COCTABJIATh MAaTEeMAaTHYECKHE MOJEIHM THIIOBBIX 3a7ad M
HaXOJUTh CHOCOOBI UX pEIIEHUI; yMeTh IEPEeBOJUTh HA MAaTEMAaTUYECKUH S3BIK MpOCTeHIIne
npoOJeMbl, MOCTAaBJICHHBIE B TEPMHUHAX JAPYIHX IPEAMETHBIX 00JacTeil, W HCIOJIb30BaTh
IIPEBOCXOJICTBA 3TOU NepeOPMYIUPOBKH Ul UX PELICHHUS;

BJIA/IETh.
-MaTeMaTU4eCKOM JIOTMKOM, pa3BUTBIMHU YYEOHBIMM HaBbIKAMM M TOTOBHOCTBIO K
MIPOJOJDKEHHIO 00pa30BaHus, YMEHUEM UYUTaThb U aHAJIM3UPOBATh YUEOHYI0 MaTEeMaTHYECKYIO
JUTEpaTypy, IEPBUYHBIMM HAaBBIKAMM W METOJAMHU pEUICHMs MaTeMaTH4YeCKHX 3aJad
JUCHIUIUIAH PO(ECCHOHANBHOTO IUKJIA U AUCIUILTUH MPO(UIBHON HAIIPaBICHHOCTH.

3. Kparkoe coaep:kaHue JMCHUILINHBI

1 CEMECTP
BBenenue.
[Ipenmer u meroasl MatemaTuku. OmKcaHHEe OCHOBHBIX pa3zesioB Kypca. TpeOoBaHus mpu
U3Y4YEHHMH Kypca.
Moayas 1.
DJIeMEHTbI TEOPHHM 4YHCe]l W TEeOPHH MHOXKecTB. JlelicTBHSI HaJ MHOIOYJICHAMH.
OcHoBHbIE THIIBI ypPaBHEHUIl M HepPaBeHCTB, MeToAbl MX pemeHusi. Yucna (uesnsle,
OTpMLIATENIbHBIE, BEIIECTBEHHbIE). AOCONIOTHAas BEIMYMHA JIEMCTBUTENBHOTO  YHCHA.
KommnekcHele uncna. Onepanuuu HaJg HUMU. MHOXECTBA U Olepalyy HajJ HUMHU. DJIEMEHTHI
MHOXECTBA, IMOJMHOXKECTBA. YHUCIOBBIE MHOXECTBA. ®opmynel MyaBpa u Oiinepa.
N3Bnedenne KOpHs N-OM CTENEHU U3 KOMIUIEKCHOTO 4Mcila. Penienue ypaBHEHUH KBaJpPaTHBIX
W BblclIMX  mnopsakoB.  PamumonanbHas — ApoOb.  OcHOBHas ~ TeopemMa  aireOpsbl.
TpuroHomeTrpuyeckue ypaBHEHHMsI U HepaBeHcTBAa. Jlorapupmuueckue ypaBHEHHUS U
HepaBeHCTBA. [Ioka3zarenbHble ypaBHEHHs U HEpaBEHCTBA. PellleHne ypaBHEHHI U HEPABEHCTB
CMELIaHHOTO THIIA.
Moayas 2.
@®yukuuu U ux cpoiicrea. Ilpocreiimme 31eMenTapabie pynkuuu. Hekoropoie Bonpocsl
IUIAHMMETPHH M CTePeOMeTPHH. AHAJIMTHYECKAs TeOMeTpHs.
[Tonstus ¢dyuxuuu. HWcecnenoBanme ¢yuknuu. CnocoObl 3amanus ¢yHkuui. OOpaTHbIe
¢ynkuuu. CBoiicTBa 3eMEHTApHBIX (DYHKIUH.  (IMHEHHBIE, KBaJpaTU4HbIC, CTENCHHBIE,
MoKasaresabHble, JorapupMuyecKkue, TPUrOHOMETpUYeckue U Apyrue) MeTtoj KoopAuHaT Ha
IIJIOCKOCTH. JlekapToBa MpsMOYrojbHas CUCTEMa KOOPAWHAT, IOJSApHAs CUCTEMA KOOpAUHAT.
PaccrossHne Mexnay nByMms Toukamu. JleneHue oTpe3ka momosiaM. YToJl MEXAy JIByMs
IpSIMBIMU  Ha IUIOCKOCTU. YCJIOBHS MApajuIEIBHOCTH MU IMEPIECHAUKYISIPHOCTH IPAMBIX.
VYpaBHeHUs IPSAMON JIMHUU Ha MJIOCKOCTHU: O0IIee, ¢ YIIIOBBIM KO3 PUIIMEHTOM, MPOXOIsIIeH
yepe3 JaHHYK0 TOYKY B 3aJaHHOM HAIpPABJICHUM, MPOXOIAILIEH Yepe3 ABE NaHHBIE TOYKH.
Paccrosiane ot Toukm g0 npsmoi. Kpussle BTOporo nopsnaka. KaHoHnyeckne ypaBHEHUs H
rpaduKu OKPYKHOCTH, HIUIMIICA, TUIEPOOIIbI, TapaboIbl.
Moayans 3. BekropHasi anaredpa.
Bextopsl. Monyns BekTtopa. OpTbhl, HapaBIAIOIMIKAE KOCHHYCHl. Onepanuy HaJ BEKTOpPaMH.
CkasipHOE€ TPOM3BENEHHE JABYX BEKTOPOB. BEKTOpHOE mNpOM3BENCHHE [BYX BEKTOPOB.
CMenianHOe NPOU3BEIAEHUE TPEX BEKTOPOB. DPU3NYECKOE M T'€OMETPUUYECKOE IPHIIOKEHUE



BEKTOPHBIX IIPOU3BEACHUI.

Monyasb 4. J/Iuneiinas aaredpa.

Marpunpl. Onepanuu Hajg MaTpullaMd. JJIeMEHTapHble NpeoOpa3oBaHUs CTPOK MATPHUIIBL.
[IpuBenenne MaTpuupl K CTylieHYaToMy BuAy U Buay l'aycca. Panr matpuisl. Onpenenurens
MaTpuIbl U ero cBoiictBa. OOparHas marpuia. PemeHue CUCTeM JIMHEHHBIX anre0pandecKux
ypaBHEHUN (C TOMOIIBK 0OpaTHOM MaTpuiel, MeTrogoMm Ilaycca, meromom Kpamepa).

IIpenacraBnenue O JIMHEWHBIX BEKTOPHBIX IPOCTPAHCTBAX.

COOCTBEHHBIC 3HAYCHUSI MATPHIIBI.
4. O0beM y4eOHOM JUCHUIJIMHBI

CoOCTBEHHbBIE BEKTOPBl H

Beero Cemectp
Bug yuebHoii paboTh 1
3E Axkan. 4. 3E Axan. 4.
OO01asi TPYI0EMKOCTD THCIMIIIHHBI 2 72 2 72
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHUS: 1 36 1 36
Jlexumu 0,5 18 0,5 18
[Mpaktuueckue 3ansrus (I13) 0,5 18 0,5 18
CamocrosiTesibHas paGoTa 1 36 1 36
KonTakTHast caMmocTosiTeNbHas paboTa 0,2 0,2
1 1
CaMocCTOSTEeTbHOE U3YUCHHE Pa3/ICiOB AUCIMILUINHbI 358 358
Buja uToroBoro KOHTpOJIs: 3auer
Cemectp
Bun yaeOHoit paboTsl Beero 1
3E Actp. 4. 3E AcTtp. u.
Oo0masi TpyI10eMKOCTh TUCITHILTHHBI 2 54 2 54
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1 27 1 27
Jlexumu 0,5 13,5 0,5 13,5
IMpaktuueckue 3ansrus (I13) 0,5 13,5 0,5 13,5
CamocTosiTesIbHAsA padoTa 1 27 1 27
KonTakTHast caMmocTosiTeNibHas paboTa 0,1 0,1
1 1

CamocCTOosTeIbHOE U3YUEHHE Pa3/IeiOB AUCIUILUINHbI 26,9 26.9
By MTOroBOro KOHTpoOJIA: 3aver

5. TPEBOBAHMUSA K YCJIOBUAM PEAJIM3AIIUU TPOT'PAMMBbI
BAKAJIABPUATA
5.1. TpeGoBanus K KaApOBOMY 00eCIeYEHH IO

KangpoBoe oOecrneuenne mporpammbl OakajgaBpuaTa COOTBETCTBYET TpeOOBaHHIM
dI'0C BO:

— peanM3alnMio MporpaMMbl OakaiaBpuaTa 00ECIEeUMBAIOT HAyYHO-TIEAArorH4ecKue
paOOTHUKM YHUBEPCUTETa, a TakXKe JIUIa, NpUBJIEKaeMble K pealu3alid MpOorpaMMbl
OakaiaBpuaTa Ha yCIOBHUSAX IPa’KIaHCKO-IIPABOBOTO JJOTOBOPA;

—  KBaIM(HKAIMA  PYKOBOJAIIMX M HAyYHO-NIEAArOTMUECKUX  pabOTHUKOB
YHUBEPCUTETa COOTBETCTBYET KBAJTH(PHUKAIIMOHHBIM XapaKTEPUCTHKAM, YCTAHOBJICHHBIM B
EnunoM KBanmm@puKaMOHHOM CIPABOYHUKE JIOJDKHOCTEH PYKOBOAMTENCH, CHCIHATMCTOB M
ciykamux, pasaene «KpamupukayoHHbIE XapaKTEePUCTUKH JOJKHOCTEH PYKOBOIUTENECH U
CHEIHAMCTOB BBICHIETO NPO(ECCHOHATBLHOTO U JIOMOJIHUTEIBLHOTO MPOPECCHOHATBHOIO
00pa3oBaHMs», YTBEPKIACHHOM NPUKAa30M MMUHHUCTEPCTBA 3/IPAaBOOXPAHEHUS U COLUAIBHOTO
pasButusi Poccuiickoit ®eneparuu ot 11 smBaps 2011 r. Ne 1H (3apeructpupoBaH



MunuctepctBoM toctuiu Poccutickoit @enepauuu 23 mapra 2011 r., peructpaunoHHsiii Ne
20237) u mpoeccOoHaATbHBIM CTaHAapTaM;

— J0d8 INTaTHBIX HAy4YHO-TIENArormyeckux paOOTHUKOB (B NPUBEICHHBIX K
LIEJIOUNCIIEHHBIM 3HAYEHUSM CTaBOK) Oojee 50 MpPOIEHTOB OT OOLIEro KOJIMYECTBA HAy4YHO-
MeIarorMuecKuX pabOTHUKOB YHUBEPCHUTETA (aKaJeMUYECKHid OakanaBpuar);

— 0]l Hay4yHO-IIearOrMYeCKUX pPaOOTHUKOB (B IPUBEACHHBIX K IEJIOYUCICHHBIM
3HAYEHUSM CTaBOK), MMEIOIIMX YYEHYIO CTENEeHb M (MJIM) Y4E€HOE 3BaHHE, B OOILEM 4YHcie
HAyYHO-TIEJJArOTUYECKUX PAOOTHHUKOB, peaM3yIIUX Hporpammy OakamaBpuara, Oonee 60
IIPOLICHTOB;

— J0Js Hay4YyHO-TIeNAarornyecKuX paOOTHUKOB (B MPUBEACHHBIX K IIEJIOYHCICHHBIM
3HAYEHUSIM CTaBOK), UMEIOIIMX OOpa30BaHKE, COOTBETCTBYIOIIEE MPO(UII0 MpPEerno aBacMoi
JTUCLUIUIMHBI (MOZyJIs), B OOLIEM YMCIe HAYyYHO-TEJarorn4eckux pabOTHUKOB, PEATHU3YIOIINX
nporpamMmy OakanaBpuara, CocTaBisTh 6oee 80 MpPOIEeHTOB;

— CpEOHEroJOBOE YUCJIO MyOJUKAaUil  HayyHO-NEAAroruyeckux  pabOTHHUKOB
YHHUBEpCUTETA 3a MEpUOJl peau3ali IporpaMMbl OakanaBpuaTta B pacuere Ha 100 Hay4HO-
MeIarOrMYeCKX PaOOTHUKOB (B MPUBEIECHHBIX K IIETIOYNCICHHBIM 3HAUEHHUSM CTABOK) JTOJDKHO
COCTaBIISITh HE MEHee 2 B JKypHalaX, HHACKCHpYeMbIX B Oa3ax manubix Web of Science wam
Scopus, wm He MeHee 20 B XypHallaX, MHJIEKCUPYeMbIX B PocchiickoM WMHAEKCE Hay4HOTO
LHUTUPOBAHUS;

— nonst paOOTHUKOB (B MPUBECHHBIX K [EJIOYNCICHHBIM 3HAYEHUSIM CTAaBOK) U3 YHCIIa
pykoBomuTeNneil W pabOTHUKOB OpraHW3allvii, JEATENbHOCTb KOTOPHIX CBsi3aHa C
HaIpaBJIEHHOCThIO (MpoduieM) peann3yeMol NporpaMMmbl OakajgaBpuara (MMEIOIIHUX CTax
paboThI B TaHHOW TTPO(eCcCHOHATLHOW 00acTH HE MeHee 3 JieT) B 00IIeM ducie paboTHUKOB,
peanu3youmx nporpaMmy 0akanaspuara, He 6osee 10 npoLeHToB.

— o0mee pYKOBOJICTBO HAay4YHBIM COJIEpKAaHMEM IIPOTrpaMMBbl  OakajiaBpuaTa
OIIpENICJICHHOW  HampaBJIeHHOCTH  (IpoQuiis)  OCYIIECTBISIETCS  IUTAaTHBIM  HAy4HO-
MeIarOrMYeCKUM paOOTHUKOM OpraHU3alMH, UMEIOIIUM YYEHYIO CTENeHb, OCYIIECTBIISIONIIM
CaMOCTOSITENIbHbIE HAayYHO-UCCIIEI0BATENLCKUE MPOEKThl U YYAaCTBYIOLIUM B OCYILECTBICHHH
TaKMX TPOEKTOB [0 HalpaBieHUI0 (MpoQuiI0) MOATOTOBKH, HMMEIOIIUM €XKEroJIHbIe
nyOoJIMKalMKM MO pe3yibTaTaM yKa3aHHOM Hay4YHO-HMCCJIEeI0BAaTEIbCKONW JEesTeIbHOCTH B
BEAYIINX OTEYECTBEHHBIX M (W) 3apyOeKHBIX PEIEH3MPYEMBIX HAYYHBIX JKypHaJaX H
U3JIaHUAX, a TaKKe OCYILECTBIIIONIUM EXKEroJHYI0 ampoOaluio pe3yibTaToB YKa3aHHOM
HAyYHO-HMCCIIEIOBATEILCKON  JESITEIbHOCTH HAa  HAMOHATIBHBIX WM MEKIYHApPOIHBIX
KOH(EPEHIHSIX.

5.2. MaTepuajbHO-TEXHUYECKOE odecneyeHue

MarepHaabHO-TEXHUUECKas 6aza YHUBEpCUTETA COOTBETCTBYET JEeWCTBYIOLINM
MPOTHBOMOXKAPHBIM TIPAaBWJIaM M HOpMaM U O00€CledrnBaeT IMPOBEACHHWE BCEX BHJIOB
JUCUUIUIMHAPHOM M MEXIUCHMIIMHAPHOM MOJrOTOBKM, TPAKTUYECKOW M  Hay4HO-
HCCIIEIOBATENbCKON paboThl 00yUarOMXCs, IPETYCMOTPEHHBIX YY€OHBIM IIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHMYECKOTO OOECTEUEeHUs] BKJIIOYACT: JIEKIIMOHHBIE YyueOHbIe
ayautopuu  (00OpyIOBaHHBIE BHICONPOCKIIMOHHBIM 00OpYIOBaHHEM /ISl TPE3CHTAINH,
CpeACTBaMHU 3BYKOBOCIIPOM3BEJCHMs, OJKpaHOM, W MMEIOUIMMHU BbIXOJ B IHTepHer),
MOMEMICHUST ISl TIPOBEJCHHUS CEMHHAPCKUX M MPAKTUYCCKUX 3aHATHH (000pyIOBaHHEIC
yueOHOI Mebenbio), OMbInoTeKy (MMEIOIyI0 pabodyre KOMIbIOTEpHbIE MecTa JJIs OaKalaBpoOB,
OCHAIIIEHHBIE KOMIIBIOTEpAMH C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOoJoM B HHTepHeT),
nabopaTopuM, OCHAIICHHBIE COBPEMEHHBIM OOOpYAOBAaHHEM JUIsI BBIOJHEHHUS Hay4YHO-
WCCIIEIOBATENILCKOW Pa0OThI, KOMITBIOTEpHBIE Kiacchl. [IpW WMCIONB30BaHUM AIEKTPOHHBIX
U3JIaHUHA YHMBEPCUTET 00ECHEeUMBACT KaXKJIOTr0 OOYYarollerocsi BO BpeMsl CaMOCTOSTEIbHON
MOJTOTOBKH Pa0OYMM MECTOM B KOMIIBIOTEPHOM Kjlacce C BBIXOJOM B VIHTepHET B
COOTBETCTBHUH C TPYIOEMKOCTHIO M3Yy4aeMBbIX JUCIUILINH.

MatepuanbHo-TexHuueckoe obecneuenne OOII GakanaBpuaTta Mo HampaBiICHHUIO MOATOTOBKU
18.03.01 - Xwumwuueckass TexHoJorus, npoduiab — TexHONOTHs HEOPraHWYECKUX BEILECTB,
BKJIIOYAET:

5.2.1. O6opynoBanue, HeOOX0IUMOE B 00pa30BaTEIHLHOM IPOLIECCEe



1. ABTOMaTHuecKuil aACOPOIMOHHBIA aHAIM3aTOpP YICIbHOM MOBEPXHOCTU M TOPUCTOCTH
Nova 1200e Quantachrome CIHIA - wucmonb3yercs s ONPEACIeHUS TEKCTYPHBIX
XapaKTepUCTHK MaTepuaioB (oObema u pazmepa mop, yAeIbHON MOBEPXHOCTH) MO U30TepMam
aacopOIuu-aecopomuu azorta npu 77 K;
2. AncopOuMoOHHas yCTaHOBKA JJIsl UCCIIEJOBAHMS paBHOBECHOM a/1cOpOLIMU Ta30B,
3. HepuBatorpad Q-1500 mis w3ydeHHs NpeBpalleHUHd MPOUCXOIAIIMX IPU HArpeBaHHUH
MaTepHuaoB (TerioBbie 3((HeKThl, U3BMEHEHNUE MACCHI);
4. Ipecc Pike IR ¢ nupoBbIM AaTYNKOM JABICHHS - UCIIOJIB3YETCS IS IPECCOBAHMS TPaHYIT
13 [IOPOIIKOB;
5. IInexoBsiit popmoBarens OII-63 mist popMoBaHUsI COPOCHTOB U KaTaJIM3aTOPOB METOIOM
SKCTPY3HH;.
6. Cexrpodoromerp Spekol 1500 UV VIS Analytikjena;
7. Hentpudyra OITH s pa3aenenus TBEpIOH u Kuakoi das;
8. ITnamennsiii ciektpodoromerp DPIIA-2-01 mas onpeaesneHuss KOHIICHTPAIMH MEI0YHbIX U
LIEJI0YHO-3EMEIIbHBIX METAJIJIOB B pacTBOpaXx;
9. Cuerunk npeun3noHHblid ra3oBeii SHINAGAWA ¢ )KUJIKOCTHBIM 3aTBOPOM;
10. TepmocTaThl )KUAKOCTHBIE;
11. DnexTpomMexaHMYECKUE MEIIATIKHY;
12. Becwr ananmutuaeckue OHAUS PA, Becsl mabopatopusbie anekTponabsie KERN 440-43n,
Bechl taboparopusie DL-300, Becwl Texuuueckue EK 600, 1abopaTopHbIe 2IEKTPOHHBIE BECHI
BK-600;
13. Cymunbablie mkadpsr SNOL;
14. pH-meTpbI-noHOMEpHI;
15. AKBaIMCTUILISATOPHI;
16. Anammzarop XIIK «3kcnept-001-XITK» (mopTaTuBHBIN);
17.KonGonarpeBareiu;
18. MaruuTHEIC MEIIAIKH;
19. Konnykromerp «Oxcnept-002y;
20. Hacocsl BakyyMHBIE;
21. Tleun mydenbusie SNOL,;
22. MHoro(dyHKIIMOHAIBHBIN aBTOMaTH4Yeckuii TuTpatop Mettler Tolledo G 20;
23. ®orometp dorornekrpuueckuii FOrmKo 1201.
5.2.3. Kowmmbiotepbl, WHGOPMAIMOHHO-TEJICKOMMYHUKAITMOHHBIE  CETH,  amllapaTHO-
MPOrpaMMHBIE U ayTMOBU3YaAIIbHBIE CPEICTBA
[lepcoHanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeBatensiMu CD u  DVD,
MpUHTEpAaMH ¥ TMPOTPAMMHBIMU  CPEICTBAMH, TPOEKTOPBI, HKpaHbl; ayJUTOPUU CO
CTallUOHApPHBIMU  KOMIUIEKCaMU  OTOOpakeHust uH(opmanuu; 1udpoBas Kamepa K
ONTUYECKOMY MHKpPOCKOMy; IH(poBoil (oToanmapar; KOMUPOBaJIbHBIA ammapar; JOKalbHas
ceTh ¢ BbIXoA0M B MIHTEepHET
5.2.4. TleuaTHble U dNIEKTPOHHBIE 00pa3oBaTENbHBIE 1 HHPOPMAIIOHHBIE PECYPCHI
NupopmaninoHHO-METOAUYECKHE  MaTepHalibl:  ydeOHble 1ocoOus IO  JAUCHUIUIMHAM
BapUATHBHOW YaCTH MPOTPAMMBI; METOJAMYECKHE PEKOMEHIAINH K MPAKTHUYECKUM 3aHSATHUSIM;
pa3naToyHbli MaTepuan K JIEKIMOHHBIM KypcaM; OJJIEKTPOHHbIE Y4YeOHble W3JaHUSA IO
JTUCIUILTMHAM BapUaTUBHOMN YaCTH, HAYYHO-TIOMYIISIPHBIC JIEKTPOHHBIE U3TaHHUS.
DneKTpoHHBIE 00pa30BaTeIbHBIE PECYPCHI: KaeapanbHble OMOINOTEKN YICKTPOHHBIX U3IaHUN
M0 JAWCIHILTUHAM BapHAaTHBHOW YACTH; AJIEKTPOHHBIC MPE3CHTAIMU K pa3zesiaM JeKIIMOHHBIX
KypCOB; y4eOHO-MeTOoANYeCKre pa3paboTKu Kadeapsl B 3JIEKTPOHHOM BUJE; yueOHbIE (DUITBMBI
K pa3fenaM JUCHUIUIMH, COOPHUKHA TEXHOJIOTHMYECKUX CXeM, OYKJIeThI U KaTaJorH
000py/OBaHUs; CIPAaBOYHbIE MAaTepUalbl B MEYATHOM U AJIEKTPOHHOM BHUJE MO CTPOCHHUIO U
CBOWCTBAM HEOPraHMYECKMX BEIIECTB; JJIEKTPOHHAS KapTOTeKa II0 PEHTIeHO(a30BOMY
aHaJIM3y; OJJIGKTPOHHAs KapToTeKka Mo (a30BbIM JuarpaMMaM COCTOSHUSL TYTOIJIaBKUX
COCIMHECHUM.

5.3. YueOHO-MeTOANYECKOE o0ecneYeHne



Jns peanu3ali OCHOBHOM 0O0pa3oBaTeNbHOW MPOrpaMMbl IMOATOTOBKM IO TMPOTpaMMme
OakanaBpuata 1o HampapieHuio 18.03.01 - Xumuueckas TexHosorusi, mpoduib — TexHomorus
HEOPTraHMYECKUX BEUIECTB UCHOJIB3YIOTCSA (DOHIIBI yueOHOH, yueOHO-METOANYECKOM, HayYHOH,
MEePUOJNYECKON HAyYHO-TEXHUYECKOH jurepaTypsl MHpOpMaloHHO-OMOINOTEeYHOTO IIEHTpa
(MBL) PXTY um. [I. 1. Menaeneea u kadeap, y4aCTBYIOIIUX B pealn3allii MpoTrpaMMBbl.
Nudopmanmonno-oubmuoreunsii nentp PXTY wum. JI. U. MenneneeBa obecrieunBaeT
MHPOPMALIMOHHYIO  MOJACPKKY  pealu3ali  IPOTPaMMBbl, COACHCTBYET MOJTrOTOBKE
BBICOKOKBIU(DUIIMPOBAHHBIX ~ CHEIMAIMCTOB, COBEPIICHCTBOBAHUIO Y4eOHOro Ipolecca,
HAYYHO-HMCCIIEI0BATEIBCKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYIbTYpHI
OyaylIero crenuanucTa.
Crtpykrypa u cocraB OubmmoreyHoro (oHma cOOTBETCTBYeT TpeboBaHusM [IpumepHOro
nonoxxeHuss o QpopmupoBaHuun GOHAOB OMOJMOTEKH BBICIIETO Yy4eOHOTO 3aBEJICHHS,
YTBEPKJIEHHOTO0 TpukazoM MunoOpuayku Poccum ot 27.04.2000 r. Ne 1246. WUBIL]
yHHUBeEpcUTeTa obOecreynBaeT OOydarolIuXCsi OCHOBHOHM yueOHOH, yueOHO-METOAMYECKON u
HAyYHOW JUTEpPaTypod, HEOOXOAMMON JUIS peau3allid ¥ Ka4eCTBEHHOTO OCBOCHHSI
OakamaBpamMu  00pa3oBaTeNbHOrO  Mpolecca IO  BCeM  JAUCHUIUIMHAM ~ OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMBI IMOATOTOBKM OakanmaBpoB 1o Hampaieamio 18.03.01 —
XuMudeckass TEXHOJOTHs, mpoduiab - XHUMHUYECKash TEXHOJOTUS MaTepHalloB U MPUOOPOB
ANEKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKHU.
OO6mwmit 06beM MHOTOOTpacaeBoro ¢houaa MBI cocraBnser 1 675 949 k3.
@®oHJ yueOHON U yueOHO-METOINYECKON JINTEPATYPhl YKOMILJIEKTOBAH NI€YaTHBIMU U3AaHUSIMU
u3 pacuera He MeHee 50 JK3EMIUISIPOB KaKIOTO M3 HU3JAHUN OCHOBHOW IUTEPATYpHI,
[IEPEYUCIIEHHON B pabouMx MporpamMmax AWCUUIUIMH (MOJyJeil), IpakTUK, U He MeHee 25
AK3EMILIAPOB IOTOIHUTEIbHOM JuTepaTypsl Ha 100 oOydarommuxcs.
@OoH/1T TOTIOTHUTENBHON JTUTEPATYPhl BKIIOYAET MOMUMO y4eOHOM JIUTEpaTypsl OQHUIHATIbHEIE,
CIpaBOYHO-OMOIMOrpaduueckre, CHENHATU3UPOBAHHBIE OTEYECTBEHHBIE U 3apyOeKHbIC
NepUoInvecKrue 1 nH(HOPMAITMOHHBIE H3/IaHUS.
NudopmaninoHHO-O0MOTHOTEYHBIN IEHTP 00ECIeYnBaeT CaMOCTOSTENbHYIO paboTy OakanaBpoB
B UWTAlbHBIX 3ajlaX, MPEAOCTaBIsIsl IIMPOKUNW BBIOOp JUTEpaTyphl IO AaKTyaJbHBIM
HampaBlIEHUsIM, a Takke oOecrmedynBaeT JOCTYHn K Npo(decCHOHaIbHBIM 0azaM JIaHHBIX,
WH(POPMAIIMOHHBIM, CIIPAaBOYHBIM H TOMCKOBBIM CHCTEMaM.
Kaxnplii oOyuaromuiicss obecrieueH CBOOOJHBIM JOCTYIIOM M3 JIO00H TOYKH, B KOTOPOM
uMeeTrcss JocTynm K cetu HWHTepHeT, K 3iekTpoHHO-OmOnmoreunoit cucreme (BbC)
VYHHUBepcUTeTa, KOTOpas COJEPXKMUT pa3IUuHble M3AaHUSA 10 OCHOBHBIM HM3y4aeMbIM
JUCHUILIMHAM U C(POPMUPOBaAHA 10 COTIACOBAHHUIO C MpaBoOOIagaTeNsiMu y4eOHoi u yueOHo-
METOAMYECKON JINTEPATYPBHI.
Jlyisa Gosee MOJIHOrO U OMEPATUBHOTO CIPAaBOYHO-OMOIMOrpaduyeckoro U HH(GpOPMaMOHHOTO
obcnykuBanus B UBL] peann3oBana TexHOI0rHs DIEKTPOHHOM JOCTABKH.
DJIEeKTPOHHO-MH(OpMallMOHHBIE pecypPChl, HCNOJb3yeMble B 00y4eHUH

PexBu3uTh JOrOBOpa (HOMED,

XapakTepucTuKa
. JaTa 3aKJII0YEHHs, CPOK
Ne DNEeKTPOHHBIH . . 6ubamoreyHoro (GoHAa, T0CTYI
JIeMCTBUS), CChUIKA HA CAWT
n/n pecypc K KOTOPOMY IPeA0CTaBIISAETCS

9bC, cymma norosopa,

. JIOTOBOPOM
KOJIMYECTBO KIIIOUEH




9BC «Jlaup»

[IpunanyiexxHOCTD —
CTOPOHHSIA

PexBusutsl norosopa — OO0
«M3parenbcTBO «JIaHBY,
noroop oT 26.09.2018

Ne 29.01-3-2.0-827/2018
Ccpuka Ha caiit ObC —
http://e.lanbook.com

CymmMma norosopa — 45000 py0.
1o 25.09.2019

KonnuecTBo kitoveit — noctyn
JUIA BCEX MOJIL30BaTeIe
PXTY ¢ mo6oro koMIproTepa

DIIeKTPOHHO-OMOIMOTEeUHAS
cUcTeMa u3JaTenbcTBa «JIaHpy —
pecypc, BKIIOYAIOIIUN B ceOst
KaK 3JICKTPOHHBIE BEPCUU KHUT
BEYLINX WU3/1aTeIbCTB YUeOHOM
Y HAy4YHOU JIUTEpaTyphl (B TOM
YHClie YHUBEPCUTETCKUX
U3/1aTeNbCTB), TaK U
AIEKTPOHHBIE BEPCUU
MEPUOANYECKUX U3JIaHUH 110
Pa3IUYHBIM 00JIaCTAM 3HAaHUH.
ObC «JIAHb» npenocraBuser
MOJIb30BATENSIM MOOMIIBHOE
npuioxenue st i0S u
Android, B KOTOpBIX
WHTETPUPOBAHBI OECIUIaTHHIE
CEPBHUCHI JIJIs1 HE3PSIUUX
CTYJEHTOB U CUHTE3aTOp peuH

DNeKTPOHHO- [IpuHagnexxHocTh — DNEeKTPOHHBIE BEPCUU YUEOHBIX
Ooubnmoreynas coOctBeHHas PXTY Y HAay4HBIX U3JaHUI aBTOPOB
cuctema UBI] Ccpuika Ha caidt 9bC — PXTY no Bcem OOII

PXTYVY um. http://lib.muctr.ru/

. 1. MenneneeBa | JlocTym uis moJjib30oBaTesnen

(na 6aze AUBC PXTY ¢ nro00oro koMmbroTepa

«Hpbucy)

Hayuno- [IpuHayesxHOCTD — Kpynneiimas B Poccun
3JEKTPOHHAS CTOPOHHSIA JNEKTpOHHAs OubIuoTeKa
6ubanoTeka PexBusutel forosopa — OO0 | Hay4HBIX MyOJIMKaALUH,
eLIBRARY.RU «HAYUHAZ o0Oiamarorast 0oraTeIMu

OJIEKTPOHHASA
BUBJIMOTEKA» ot
24.04.2018 r. Ne SU-16-
03/2018-1/29.01-P-2.0-
486/2018

Cymma norosopa — 833935
py0. 40 kor.

Ccpuika Ha cait ObC —
http://elibrary.ru

KonunuecTBo kiatoueit — noctyn
JUIST BCeX MOab30BaTelIel
PXTY c nto6oro koMmmberoTepa
1o 31.12.2018

BO3MOKHOCTSIMU TIOMCKA U
aHaJIM3a Hay4YHOU HH(OPMAIIUH.
bubnuoTeka nHTErpUpoOBaHa ¢
PoccuiickuMm nHzexcom
Hay4YHOTO IUTUPOBAHUS
(PUHLI) — co3nanHbIM M0 3aKa3y
Muno6puaayku PO GecriiaTHbIM
00I11eJ0CTYITHBIM
WHCTPYMEHTOM HU3MEPECHHUS
MyOIMKAIMOHHON aKTUBHOCTH
YUYEHBIX M OpraHu3aluii



http://e.lanbook.com/
http://lib.muctr.ru/
http://elibrary.ru/

DJIEKTpOHHAA
ouomoreka
JccepTaui

(3B)

[IpunanyiexxHOCTD —
CTOPOHHSIA

PexBusutel norosopa — PI'B,
norosop ot 03.10.2018

Ne 29.01-P-2.0-826/2018
Ccruika Ha cait ObC —
http://diss.rsl.ru/

Cymma norosopa — 299130
py6. no 14.07.2019
Komuuecrso ximroueii — 10
JIMLIEH3UN + JIOKAJIbHBIA
noctyn U pacnevyatka B MBI

B OB/l noctynHbl 31€KTPOHHBIE
BEPCUU AUCCEPTALIAN
Poccuiickoii rocygapcTBeHOM
OMOIMOTEKH:

¢ 1998 roma — o
CHEIUATBLHOCTSIM:
«DKOHOMUYECKUE HAYKHY,
«¥Opunuyeckue HayKn»,
«[lemarornueckue HayKu» U
«IIcuxonoruyeckue HayKu»;
¢ 2004 ronma — mo BceM
CIELUATBHOCTSM, KpOME
MEJMIHMHBI U (papmaruy;

¢ 2007 rona — 1o Bcem
CHEIHNAbHOCTSIM, BKJIIOYast
paboThHI IO MEIUIIMHE U
dbapmaruu

SbC IPR Books

[IpunanyiexkHOCTD —
CTOPOHHSIA

WNudopmanmoHHOe MUCHMO 0
MPEAOCTABICHUH OSCIIJIaTHOTO
MOJTHOTEKCTOBOTO JIOCTYTIA B
nepuoj ¢ 03.09.2018 no
31.12.2018

Ccpika Ha caiit ObC —
http://www.iprbookshop.ru/
KonunuecTBo kimtouelt — noctyn
JUIA BCEX MOJIL30BaTelen
PXTY c nto6oro koMmmproTepa

B OBC IPRbooks mpencraBineHb
yu4eOHUKHU U ydeOHbIe Tocoous,
MoHoTpaduu,
IPOM3BOJICTBEHHO-
IPAKTUYECKUE, CIIPABOYHbIE
U3JJaHUs, a TAaKXKe JeJIoBast
auTepaTypa JUIs PaKTUKYIOLIUX
cnenuaianctos. B ObC
BKJIIOUEHBI U3/1aHuUs 32
nociennue 10 net (mo
T'YMaHHUTapHBIM, COIMAIBHBIM U
SKOHOMHYECKUM HayKaM — 3a
HocieAHNE 5 JIeT), NepeueHb uX
NOCTOSIHHO pacTeT. KoHTeHT
OBC IPRbooks exemecsyHo
HOTIOJIHAETCS HOBBIMU
AJIEKTPOHHBIMU M3IaHUSMH,
HNEepUOTUKOMN (B T.4. )KypHalIaMu,
BXOZs1uMH B nepedeHb BAK)

b1l BUHUTHU PAH

[IpunangnexxHoCcTh —
CTOPOHHSIA

PexBu3uTH 1OTOBOpA —
BUHUTU PAH, norosop ot
02.02.2018 Ne 5]1/2018
CchlIka Ha calT —
http://bd.viniti.ru/
KommuecTBo kimrouelt — 1ocTyn
JUISL MoJib3oBaTenei 1o IP-
anpecaM PXTY Heorpanuyen
1m0 31.01.2019

denepanbHas 6aza
OTCUYECTBCHHBIX H 3apyOeKHBIX
MyOIMKaIUil IO €CTECTBEHHBIM,
TOYHBIM U TEXHUYECKUM
HayKaM, TeHepUPYETCs C

1981 r., oOHOBIIAETCA
€KEMECSIYHO, IMTOMOJTHEHUE
COCTaBJISIET OKOJIO 1 MIIH.
JIOKYMEHTOB B TOJI



http://diss.rsl.ru/

DJIEKTPOHHBIE [IpunanyiexxHOCTD — IMTomHOoTEKCTOBAS KOJUIEKIIUSI
pecypcsl CTOPOHHSIA KHHT M3aTelbCcTBa Springer
H31aTeNILCTBA PexBusuThl norosopa —
Springer I'TIHTB, cybnutieH3uOHHbBIH

noroop ot 25.12.2017

Ne Springer/130

CchllIKa Ha calT —

http://link.springer.com/

KonnuecTBo kitoveit — noctyn

JUISL moJIb3oBaTenei 1o IP-

anpecaM PXTY Heorpannuex

mo 31.12.2018
DJIEKTPOHHBIE [IpunanyiesxHOCTD — ITonHOTEKCTOBASA KOJJICKIIUS
pecypcsl CTOPOHHSIA AJIEKTPOHHBIX KYPHAJIOB
U31aTenbCcTBa Horosop — POOU, U3JIaTEeNbCTBA Springer mo

SpringerNature

0€3B0O3ME3THO (KaK
TPaHTOIEPIKATEIIN )

ITucemo PODPU ot 21.09.2017
Ne 785

Ccruika na cait ObC —
http://link.springer.com/
KomnuecTBo kiroue — 10CTyn
U1 moJib3oBaresel 1o IP-
aapecam PXTY HeorpanndeH
o 31.12.2018

Pa3IUYHBIM OTPACIISIM 3HAHUM.
[TonHoTekcToBBIE 85 )KypHAIIOB
Nature Publishing Group
Komnexkuust HayqHbIxX
MPOTOKOJIOB MO Pa3IUYHBIM
OTpaciiAM 3HaHM Springer
Protocols

Komnnexkuust HayqHbIxX
MaTepHuajoB B 001acTu
dbusznyecKux HayK 1
WH)KUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)

[TomHbIM 1OCTYN K CTATUYECKUM
U JUHAMUYECKUM CIIPABOYHBIM
U3JIAaHUSM TI0 JTF000H Teme
PedeparuBnas 6a3za qaHHBIX 11O
YUCTOU U MPUKIATHON
marematuke zbMATH

ONEeKTpPOHHBIE
pecypchl KOMIIaHUU
Elsevier Science
Direct Freedom
Collection

[IpunangnexxHoCcTh —
CTOPOHHSIA

NudopmannonHoe TUCHEMO OT
29.01.2018 Ne Mcx-103
Ccpuika Ha caidt 9bC —
https://www.elsevier.com/__da
ta/promis_misc/sd-
content/journals/freedomcoll.h
tm

KommuecTBo kimrouelt — 1ocTyn
I TToab30Bareie mo IP-
anpecaM PXTY Heorpanuyen
10 31.12.2018

Konnexkmus Bkiarouaet 44
)KypHana. Temaruka:
OpraHUYeCcKasl, aHaJTUTUYECKas,
dbuszndeckas XuMus, OMOXUMUSI,
3JEKTPOXUMHUSI, XUMUYECKHE
TEXHOJIOTHH



http://link.springer.com/
http://link.springer.com/

10.

Scopus

[IpunanyiexxHOCTD —
CTOPOHHSIA

PexBusuThl norosopa —
I'TIHTB, cybnutieH3uOHHbBIH
norosop ot 09.01.2018

Ne Scopus//940

CchllIKa Ha calT —
http://www.scopus.com
KonnuecTBo kitoveit — noctyn
JUISL moJIb30oBaTene 1o IP-
anpecaM PXTY Heorpannuex
mo 31.12.2018

MynbTHANCIUTUTHHAPHAS
pedepaTuBHasi U
HayKoMeTpHuueckas 0a3a
JaHHBIX U30aTCJIbCTBA

ELSEVIER

11.

Pecypcnl
MEKTYHAPOIHOM
KOMITaHUU
Clarivate Analytics

[IpuHanyIeKHOCTH CTOPOHHSIS
PexBusuTel norosopa —
I'TIHTB, cybnunieH3uoHHbBIN
norosop ot 02.04.2018

Ne W0S/940

CchbliIKa Ha calT —
http://apps.webofknowledge.c
om/WOS_GeneralSearch_inpu

t.do?product=WOS&search m

ode=GeneralSearch&SID=R11I
12TUYmdd7bUatOlJ&prefere

ncesSaved=

KonunuecTBo kimrouelt — noctyn
JUIST moJIb30oBaTenei 1o IP-

anpecam PXTY Heorpanuden
1o 31.12.2018

OTKPBIT JOCTYI K pecypcam:
Web of Science — pedeparuBHast
¥ HayKOMeTpudeckas 0a3za
TAHHBIX

MEDLINE — pedepatuBHas
0a3a JaHHBIX 110 MEAUITMHE

12.

WNudopmannonHo-
CTpaBOYHAs
cucrema
«TEXOKCIIEPT»
«Hopwmpsl, npaBua,
CTaHJapTHI
Poccun»

[IpuHaAIEKHOCTH —
CTOPOHHSISL.

PexBusutel norosopa — OO0
«HDOPMITPOEKT»,
KOHTpAakT oT 18.04.2018

Ne 13-187A/2018

Ccpuika Ha caidt 9bC —
http://reforma.kodeks.ru/refor
ma/

Cymma norosopa — 432240
pyo. 1o 31.12.2018
KonuuecTBo kmroueit — 5
JIUIEH3UH + JIOKaIbHBIN
JIOCTYN ¢ KoMIbioTepoB MBI

DnekTpoHHas 6ubIMoTeKa
HOPMATHUBHO-TEXHHYECKUX
uznanuit. Conepxut 6omee
40000 HaMOHATBHBIX
crangapros u ap. HT/]

13.

CrnpaBouHo-
IIpaBoOBasl CUCTEMA
«KoHcynbpTanT+»

[IpunannexxHocTsh —
CTOPOHHSIA

PexBu3uTH 1OTOBOpA —
norosop 09.07.2018 Ne 45-
702A/2018

CchUlKa Ha CalT —
http://www.consultant.ru/
Cymma norosopa — 512000
pyo.

KomnuecTBo kimrouelt — 1ocTyn
U1 TTonb3oBareiie mo IP-
anpecam PXTY 1o 01.09.2019

«KoHcynbTanT+» — CIpaBoOYHO-
MIpaBoOBas CHCTEMA I10
3aKOHOAATENbCTBY Pocculickon
denepanun



http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://reforma.kodeks.ru/reforma/
http://reforma.kodeks.ru/reforma/

5.4. KonTpoasn KavecTBa 0CBOEHMSI MPOrpamMmmbl O0akajiaBpuara.
DoH/IbI OLIEHOYHBIX CPEACTB
KoHnTposib kauecTBa 0cBOEHUS TPOrpaMMBbl OakajgaBpuaTa BKIIOYAET B ce0sl TEKYIIUH KOHTPOJIb
yCIEBAEMOCTH, TPOMEKYTOUHYIO U UTOTOBYIO (TOCYAapCTBEHHYIO UTOTOBYIO) aTTECTAIUIO
o0yJaronmxcs.
Texkymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBAET OIIEHUBAHKUE X0/1a OCBOCHUS JTUCIUIUINH U
MIPOXOKJCHUSI TPAKTUK, TIPOMEXKYTOUHAs aTTecTalus o0y4Jaroluxcs - OLleHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3YJIbTATOB 00YUYEHHUS 110 AUCITUIUIMHAM, IPOXOKIACHUS
MIPAKTHUK, BBIMOJTHEHUS HAYYHBIX UCCIICIOBAHUM.
@DOH/IbI OLICHOYHBIX CPEACTB BKIIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI U TUIIOBBIE 3aJaHUsI TSI
MPAKTUYECKHUX 3aHATUN, KOHTPOJIBHBIX pabOT, 3a4ETOB U IK3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypCOBBIX paboT; WHBIE (HOPMBI KOHTPOJIS, TIO3BOJISIONINE OLICHUThH CTETICHb
chOpMHUPOBAHHOCTH KOoMITeTeHIuI o0y4atonuxcs. O1eHOYHbIE CPEICTBA MPEACTABICHBI B
pabourx mporpaMMax JTUCIUTUINH.
l'ocynapcTBeHHast UTOrOBasi aTTecTalus 00ydaroIerocs ABIseTcs 00s3aTeNbHON U
OCYIIECTBJISIETCS TTOCJIE OCBOCHUS MPOTPaMMBbI OaKkajgaBpuaTa B OJIHOM 00beME.
l'ocynapcTBeHHast UTOTOBasi aTTECTAlMs BKIIIOYAET MOJArOTOBKY U 3alUTY BHIMTYCKHOMN
KBaJTM(PUKAITMOHHON pabOTHI.
6 Paboune nmporpamMmMbl TUCHMILIAH
PabGoune nporpaMmbl JUCIUTUINH (MIEPEUUCIICHUE TUCIUIUIAH U3 Y4eOHOTO IJ1aHa):
HNHocTpaHHBIN A3BIK
Qunocodust
Hcropus
@u3KyIbTYpa U CIOPT
Marematuka
HNudpopmaruka
®dusuka
OO0mias 1 HeOpraHU4ecKas XUMUs
Oprannyeckasi XUMuUs
. duznyeckass XuMus
. Konnounnas xumus
. AHayITHYeCKast XUMUS U PU3HKO-XUMHYECKHE METO/IbI aHATH3a
. UmxenepHas rpaduka
. IIpukitagHas MexaHuka
. DIEKTPOTEXHHUKA U MTPOMBIIIJICHHAS SJIEKTPOHUKA
. be3onacHOCTb JXU3HEAECATENBHOCTH
. IIporeccrsl u anmapaThl XUMHYECKON TEXHOJIOTUN
. O6mras xuMu4eckasi TEXHOJIOTUS
. Cucremsl ynpaBieHUs! XUMUKO-TEXHOJIOTMYECKUMU TIPOIECCAMU
OCHOBBI 5KOHOMHKH W yIPABIICHUSI IIPOU3BOJICTBOM B TEXHOJIOTHHU
HEOPTraHUYECKUX BEIECTB
21. TlpaBoBeIcHHE B TEXHOJIOTHH HEOPTaHUIECCKHX BEIICCTB
22. Teopus BEepOSATHOCTEHN U MaTeMaTHUECKasi CTATUCTHKA B TEXHOJIOTUU
HEOPTaHWYECKUX BEIECTB
23. JIabopaTopHble pabOThI [0 OPraHUYECKOH XUMHH
24. TexHOJIOTHUS KaTaTH3aTOPOB
25. IHcTpyMeHTaIbHbIE METOIBI AHAIN3a B TEXHOJOTHH HEOPTaHUYECKIX BEIIECTB
26. DKOJIOTHSI B TEXHOJIOTUU HEOPTaHUIECKIX BEIICCTB
27. KypcoBoii mpoeKT mo mpoleccam U anmaparaM XUMHUECKON TeXHOIOTUN
28. HauepraTenpHast reOMETPHS B TEXHOJIOTHH HEOPTAHUYECKUX BEIISCTB
29. MarepuanoBeieHre B TEXHOJIOTHHA HEOPTAHHUECKUX BEIIECTB
30. MozaenupoBaHue XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB B TEXHOJIOTUU
HEOPTraHUYECKUX BEIECTB

CoNoOA~WNE

NRPRPRRPRRPRRRRERRE
SOONOUTAWNREO



31. Benenue B TEXHOJIOTHIO HEOPTAaHUYECKHUX BEILIECTB
32. TexHOJIOTUSl HEOPIraHUYECKHUX BEIECTB: KaTaIUTUYECKHE IPOLIECCHI
33. JlonomHUTEIbHBIE II1aBbl (PU3UKH B TEXHOJIOTUH HEOPTAaHUYECKUX BEIECTB
34. JlabopaTopHbIe pabOThI 1O PU3HUESCKON XUMHUH HEOPTraHWYECKUX BEIECTB
35. OCHOBBI KBaHTOBOW XMMHH HEOPTaHUIECKUX BEIICCTB
36. TexHOJIOTUsI HEOPIraHUYECKHUX BEILECTB: MUHEPaIbHbIE YI00OPEHUS U COIU
37. IIpoexTupoBaHue AeTanel MallliH U alllapaToB B TEXHOJIOIUH HEOPTaHMYECKHX
BEIIIECTB
38. Oprannueckasi XuMus B TEXHOJIOTUH HEOPTaHUYECKUX BEIIECTB
39. DneKTUBHBIE IUCLUILIMHBI 110 PU3NYECKON KYJIBTYpe U CIOPTY
40. JTabopaTOpHBIN IPAKTHUKYM 10 MPOIIECCaM U amlrapaTtaM XUMUYECKOW TEXHOJIOTHI
41. BeruucnurenbHas MaTeMaTHKa B TEXHOJIOTUU HEOPIaHUYECKUX BEILIECTB
42. JluckpeTHast MaTeMaTHKa B TEXHOJIOTMH HEOPTaHUYECKHUX BEILIECTB
43. XuMuueckas KHHETHKA U KaTaJu3 B TEXHOJIOIMH HEOPIraHUYECKUX BEILECTB
44. ]JonoJIHUTEIbHBIE IVIaBbl PU3NYECKON XUMHUH B TEXHOJIOTUN HEOPTAaHUYECKUX
BEIIECTB
45. TexHHMKa 3KCIEPUMEHTAIbHBIX UCCIIEI0BAaHUI B TEXHOJIOTUU HEOPTaHUYECKUX
BEIIECTB
46. MeTo1bl NCCIIEIOBAHMS B TEXHOJIOTUN HEOPTAaHUIECKUX BEILIECTB
47. OCHOBBI MEHE)KMEHTA U MAapKETUHIa B TEXHOJIOTUU HEOPraHUYECKHX BEILECTB
48. OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABICHHS KAYECTBOM B TEXHOJIOTHU
HEOPraHMYEeCKUX BEIIECTB
49. OcHOBBI MPOESKTUPOBAHUS U 000PYOBAHNE XUMHUUECKUX MTPOU3BOJICTB
50. O6opyaoBaHuE U OCHOBBI IPOEKTUPOBAHUS IPOU3BOJICTB OCHOBHOI'O
HEOPraHMYECKOT0 CUHTE3a
51. AzncopO6uust B TEXHOJOTHH HEOPTaHNYECKUX BELIECTB
52. BBeneHHE B TEXHOJIOTHIO PEAKTUBOB M 0COO0 YHCTHIX BEIIECTB
53. [IpakTHKyM 1O XUMUYECKOH TEXHOJIOTUU
54. OcHOBBI HayYHBIX UCCIIEJOBAaHUN
55. YyeOHast mpakTHKa: MPaKTHKa IO MOJYyYSHHIO IEPBUYHBIX MPO(PECCHOHATBHBIX
YMEHMH U HAaBBIKOB, B TOM UHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-
UCCIIeI0BaTeIbCKON pabOThI
56. Hayuyno-uccienoBarenbckas pabora
57. IIpon3BoacTBEHHAs! MPAKTHUKA: MIPAKTHUKA MO MOJYYEHHIO MPO(ECCHOHATBHBIX
YMEHMH U HaBBIKOB MPOECCUOHANBHON AESITETbHOCTU
58. ITlpepnumniaoMHas MpakTHKa
59. lN'ocynapcTBeHHast HTOTOBAs aTTECTAIUS
60. IlepeBo1 HAyYHO-TEXHUUYECKON JIUTEPATYPBHI
61. I'paxqanckas 3aI1UTa B YpE3BBIYAHBIX CUTYaIHIX
Bxosmux B OOII no Hanpasnenuto nmoarotoBku 18.03.01 Xumuueckas TeXHOIOTUs, TPOPUITH
TexHosorus HEeOpraHMYECKUX BEIIECTB, BHIMOIHEHBI B BUE OTAEIbHBIX JOKYMEHTOB,
ABJIAIOIINXCS HEOTbeMIIeMol yacTbio nanHoi OOII.
7 OueHOYHbIE MAaTePUAJIbI
OrneHouHbIe MaTepHaiIbl O AUCUUIUIMHAM JUCHUIUIMH U3 Y4eOHOro IIaHa):
1. WHocTpaHHBIH A3bIK
dunocodust
Hcropus
@U3KyNnbTYpa U COPT
Maremarnka
Nudopmaruka
dusnka
OO0m1ast 1 HeOpraHMuyecKasi XUMHS
Opranuueckas XuMHs
10. ®usnueckas XuMus

©CoNoORWN



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.

46.
47.
48.

49.
50.

51.
52.
53.

54

Komnounnas xumMus
AHanuTthueckas XUMHs U QU3MKO-XUMUYECKIE METO/IbI aHATTN3a
WuxenepHas rpaduka
[IpuknagHas MexaHuka
DIEKTPOTEXHUKA U TPOMBIIIICHHAS 3JIEKTPOHUKA
be3onacHOCTb )XU3HEAECATEIBHOCTH
[Ipoueccsl u anmaparbl XUMUYECKOU TEXHOJIOTHUU
OO61mas xuMHYecKkas TeXHOIOT U
Cucrembl ynpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOIECCaMu

OCHOBBI 5KOHOMMKH U YIPABIICHUSI IPOU3BOJICTBOM B TEXHOJIOTUU
HEOPTraHUYECKUX BEIECTB
IIpaBoBeEHNE B TEXHOJIOIMU HEOPIaHUYECKUX BEIIECTB
Teopust BepOATHOCTEN U MaTeMaTHYECKasi CTATUCTUKA B TEXHOJIOTHH
HEOPraHWYECKUX BEIECTB
JlaboparopHbie pabOTHI 1O OPraHUICCKONW XHMHH
TexHoIorus KaTaanu3aTopoB
NHcTpyMeHTaIbHBIE METO/Ibl aHAIN3a B TEXHOJIOTMH HEOPTAHMYECKUX BEIIECTB
DKOJIOTHS B TEXHOJIOTUU HEOPTraHUYECKHUX BEIECTB

KypcoBoii mpoekT no mpolieccaM U anmnaparaMm XuMAYECKON TEXHOJIOTUH
HaueprarenbHas reomeTpusi B TEXHOJIOTUHA HEOPTaHUYECKHUX BEILIECTB
MarepuanoBeeHle B TEXHOJIOTUU HEOPTaHUYECKUX BEIIECTB
MopenrpoBaHue XMMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB B TEXHOJIOTUHU
HEOPTraHWYECKUX BEIECTB
BBeneHue B TEXHOJIOTHIO HEOPIraHUYECKUX BELIECTB
TexHoIoTUsI HEOPTAHUYECKUX BEIIECTB: KaTaJTUTUYCCKUE MTPOIIECCHI
JlononHuTenbHbIC TTaBbl (PU3UKK B TEXHOJIOTHMH HEOPTAaHHMUECKUX BEIIECTB
JlaboparopHbie pabOTHI 10 PU3NICCKON XMMHH HEOPTAaHNYECKHUX BEIICCTB
OCHOBBI KBAHTOBOW XMMHUHU HEOPTaHUYECKUX BEILIECTB
TexHoIoTHUsI HEOPTAHUYECKUX BEIIECTB: MUHEPAIbHBIC YIOOPEHHS U COIU
[IpoexTupoBaHue AeTanell MallluH U annapaToB B TEXHOJIOTUU HEOPTaHUYECKUX
BEII[ECTB
Oprannueckasi XMMUsl B TEXHOJIOTMM HEOPTAHMYECKUX BEILIECTB
DNeKTUBHBIE TUCIMUIUIMHBI IO (PU3NYECKON KYIBTYpE U CIIOPTY
JlabopaTopHbIil MPaKTUKYM MO MIPOIIECcaM U armnaparaM XUMHYECKOH TeXHOIOTUH
BrruucnurenpHas MaTeMaTHKa B TEXHOJIOTHH HEOPTaHUYECKUX BEIIECTB
JuckpeTHas MaTreMaTHKa B TEXHOJIOTMM HEOPTAHMUYECKUX BEIIECTB
XuMudeckasi KWHETHKA U KaTajlu3 B TEXHOJIOTHU HEOPTAaHUYECKUX BEIIECTB
JlononHUTENbHBIE TTaBbl (PU3NIECKON XUMHUH B TEXHOJIOTHH HEOPTaHUIECKHIX
BEII[ECTB

TexHMKa HKCIEPUMEHTAIIbHBIX UCCIEOBAaHUMN B TEXHOJIOTUH HEOPTaHUUECKUX
BEIIECTB

Mertoapb! nccneaoBaHusl B TEXHOJIOTMH HEOPTAHUUECKUX BEIIECTB

OCHOBBI MEHEPKMEHTA 1 MAPKETHHTA B TEXHOJIOTHH HEOPTaHUYECKUX BEIIECTB
OCHOBBI TEXHUUYECKOTO PETYIUPOBAHMS U YIIPABIEHUS KaU€CTBOM B TEXHOJIOTUU
HEOPTaHWYECKUX BEIIECTB
OCHOBBI IPOEKTUPOBAHUS U 00OPYIOBAHUE XUMUUYECKUX MPOU3BOJICTB
OOGopynoBaHue U OCHOBBI TPOSKTUPOBAHUS MPOU3BOJICTB OCHOBHOTO
HEOPraHWYECKOr0 CUHTE3a

AJicopO1ust B TEXHOJIOTHH HEOPTAaHUIECKUX BEIIECTB

BBeneHure B TEXHOJIOTHIO PEAKTUBOB M 0CO00 YHCTHIX BEIIESCTB
[IpakTHKyM 1O XUMHUYECKON TEXHOJIOTUH
. OCHOBBI HAYYHBIX UCCIEAOBAHUI



55. YuebHas mpakTuKa: MpaKTUKa MO MOJYYSHUIO IEPBUYHBIX MPOPECCHOHATBHBIX
YMEHHH U HaBBIKOB, B TOM UYHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-
UCCIIEI0OBATEIbCKON PabOTHI

56. Hayuno-uccnemnoBarenbckas padbora

57. IIpon3BoaCTBEHHAS MTPAKTHUKA: MTPAKTHUKA MO MOTYYCHUIO MPO(HECCHOHATBHBIX
YMEHHH U HABBIKOB MPOGECCUOHANTBHON AESITETbHOCTH

58. IlpegnuruioMHas MpakTUKa

59. 'ocynapcTBeHHas UTOTOBas AaTTECTAIS

60. [lepeBor HAYYHO-TEXHHUYECKON JIUTEPATYPHI

61. I'paxkganckas 3amMTa B YpE3BbIYAMHBIX CUTYALIUSIX

Bxosmux B OOII no nanpasnenuto nmoarotoBku 18.03.01 Xumuueckas TeXHOIOTHs, TPOYUIH

«XHUMHYECKask TEXHOJIOTHSI MAaTEPHAJIOB M MPUOOPOB ANEKTPOHHON TEXHUKH U

HAHOAJIEKTPOHUKMUY, BHITIOTHEHBI B BUJIE OT/EIBHBIX JOKYMEHTOB, SIBIISIOIIUXCS

HeoTheMIIEMOH YacThio JanHou OOI].

8 MeToanyeckue MaTepuasbl N0 JUCHHUIIIHHAM

MeTtoauueckue MaTepHralbl o AUCUUIUIMHAM (TIEpeYeHb TUCHUIUIMH U3 YUeOHOTO IJIaHa):

1. WHocTpaHHBIH SA3bIK

dunocodus

Hcropus

Ou3KyIbTYpa U CHOPT

Maremaruka

NudopmaTtuka

®dusuka

OO01mas 1 HeopraHUYecKasi XUMHUS

Oprannueckasi XUMHS

0. ®uznueckas XUMHUS

11. KomtounnHass XxuMus

12. AHanuTtrueckas XUMHS U (PU3NKO-XUMUYECKIE METO/IbI aHATTN3a

13. UnmxeHepHas rpaduka

14. TlpuknaagHas MeXaHHUKa

15. DnekTpoTeXHUKA U MPOMBIIIEHHAs 3JIEKTPOHUKA

16. bezonacHOCTb KU3HEACATEILHOCTH

17. Ilpoueccel 1 annapaTbl XUMUYECKOW TEXHOIOTHH

18. OOmas xuMrUYecKast TEXHOJIOTHS

19. Cucremsl ynpaBieHUsT XUMUKO-TEXHOJIOTUIECKAMH TPOIIECCAMU

20. OCHOBBI PKOHOMHKH U YIIPaBJIEHHsI TPOU3BOICTBOM B TEXHOJIOTUH
HEOPraHMYECKUX BEIIECTB

21. IIpaBoBeieHUE B TEXHOJIOTUN HEOPTaHUYECKHUX BEILIECTB

22. Teopus BepOSITHOCTEH U MaTeMaTH4yecKasi CTaTHCTUKA B TEXHOJIOTHH
HEOpPraHMYECKUX BEIIECTB

23. JTabopatopHbIe paOOTHI IO OPTAHUYECKON XUMUHT

24. TexHONOTHUS KaTaIH3aTOPOB

25. MacTpyMeHTaTbHBIE METO/IBI aHAITN3a B TEXHOJIOTUH HEOPTaHWMYECKHIX BEIIECTB

26. DKOJIOrHs B TEXHOJOTHH HEOPTaHMUECKUX BEIIECTB

27. KypcoBoii MpoeKT 1o MpoIieccam 1 armaparaM XUMUIeCKOH TEXHOJIOTHI

28. HauepraTenpHas reoMeTpUs B TEXHOJOTHMHM HEOPTaHMUECKUX BEIIECTB

29. MarepuanoBe/ieHHEe B TEXHOJIOTHHA HEOPTaHMYECKUX BEIIECTB

30. MonienupoBaHue XUMHKO-TEXHOJOTHUECKUX MPOIIECCOB B TEXHOJIOTUU
HEOPTraHMYECKUX BEIIECTB

31. Beenenue B TEXHOJIOTHIO HEOPTAaHUYECKHUX BEILIECTB

32. TeXHOIIOTUSI HEOPTAHWIECKHUX BEIECTB: KAaTATUTUICCKHE TPOIIECCHI

33. JlonomHUTENbHBIE I1aBbl (PU3UKH B TEXHOJIOTUU HEOPTaHUYECKIX BEIIECTB

34. JlabopaTopHbIe pabOThI 1O (PU3HUESCKOW XUMHUN HEOPTaHWYECKHUX BEIECTB

35. OCHOBBI KBaHTOBOW XMMHH HEOPTaHUIECKIX BEIICCTB

HBOoNoOTRWDN



36. TexHOJIOTUSI HEOPTaHUYECKHX BEIECTB: MUHEPAIbHbBIC YIOOPEHUS U COIH

37. [IpoekTupoBaHue qeTaneil MallluH 1 anmapaToB B TEXHOJIOTHH HEOPTaHMYECKHUX
BEILIECTB

38. Opranuueckast XMMHUS B TEXHOJIOTUH HEOPTaHWYECKUX BEIECTB

39. DneKTUBHBIC TUCIUILTMHBI 110 (PU3UYECKON KYJIBTYpe U CIIOPTY

40. JTabopaTOpHBII MPAKTUKYM IO TPOLIECCAM U armapaTaM XUMHYECKOH TeXHOIOTUU

41. BeruucnurenbHas MaTeMaTHKa B TEXHOJIOTUU HEOPIaHUYECKUX BEILECTB

42. JluckpeTHast MaTeMaTHKa B TEXHOJIOTMH HEOPTaHUYECKHUX BEILECTB

43. XuMuueckasi KHHETHKA U KaTajau3 B TEXHOJIOIMH HEOPIraHUYECKHUX BEILECTB

44, JlonogHHUTENbHbIE INIaBbl (PU3MUECKONW XUMUH B TEXHOJIOTUU HEOPTAHUIECKUX
BELICCTB

45. TexHMKa 3KCIEPUMEHTAIbHBIX UCCIIEI0OBAaHUI B TEXHOJOTUU HEOPTaHUYECKUX
BELICCTB

46. MeToIbl NCCIIEIOBAHMS B TEXHOJIOTUN HEOPTaHUIECKUX BEIECTB

47. OCHOBBI MEHE)KMEHTA U MAapKETUHIa B TEXHOJIOTUU HEOPraHUYECKHX BEILECTB

48. OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABICHHS KAYECTBOM B TEXHOJIOTHU
HEOPraHUYECKUX BEILECTB

49. OcHOBBI IPOEKTUPOBAHUS U 000PYIOBAHNE XUMHUECKUX MTPOU3BOJICTB

50. O6opynoBaHuE U OCHOBBI IPOEKTUPOBAHUS IIPOU3BOJICTB OCHOBHOI'O
HEOPraHMYECKOT0 CUHTE3a

51. Azncop6uust B TEXHOJOTHH HEOPTaHNYECKUX BELIECTB

52. BBeneHHe B TEXHOJIOTHIO PEAKTUBOB M 0COO0 YHCTHIX BEIIECTB

53. [IpakTHKyM MO XUMHUYECKOI TEXHOJIOTUU

54. OcHOBBI HayYHBIX UCCIIEJOBaHUM

55. YyeOHast mpakTHKa: MPaKTHKa IO MOJYyYSHHIO IEPBUYHBIX TPO(PECCHOHATBHBIX
YMEHMH U HAaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI U HaBBIKOB HAYYHO-
UCCIIe10BaTeIbCKON pabOThI

56. Hayuno-uccnenoBarenbckas pabora

57. IIponsBoacTBEHHAs! MPAKTHUKA: TPAKTHUKA MO MOJYYEHHIO MPO(pECCHOHATBHBIX
YMEHMH U HaBBIKOB MPOECCUOHANBHON AESITETbHOCTU

58. ITlpepnumniaoMHas MpakTHKa

59. l'ocynapcTBeHHast HTOTOBAs aTTECTAIUS

60. IlepeBos1 HAyYHO-TEXHUUYECKON JIUTEPATYPHI

61. I'paxqanckas 3aI1UTa B UYpE3BBIYAMHBIX CUTYAIHIX

Bxoasammx B OOII o Hanpasnenuto moaroroBku 18.03.01 Xumuueckast TeXHOIO0THSA, TPOPIITH
«XUMHUYECKask TEXHOJIOTHSI MAaTEPHATIOB M IPUOOPOB ANEKTPOHHON TEXHUKH U
HaHOAJICKTPOHUKW Y, BBHITIOJIHEHBI B BUJI€ OTACIIBHBIX JIOKYMEHTOB, SIBJISTFOIIIXCSI
HeoTheMIIeMoH YyacThio JanHou OOII.






[Ipunoxenue

Mampuya Komnemenyuil RO HaANPABIECHUI NOO20MOBKU DAKANABD OB
18.03.01. Xumuuecxkan mexnonozusn, npoguiv noozomosku «Texnonozus neopzanuueckux eeuiecmae)

Oobwenpodgpec- Ilpogpeccuonanvuvie
Oowekynomypusle uienpod pod
\Komnemenyuu CUOHAIbHbLE KomnemeHyuu
KomMnemenyuu
KoMnemeH-uuu

OIIK-2
OIIK-3
OIIK-4
OIIK-5
OIIK-6
ITK-1
ITK-2
ITK-3

Haumenosanue 0ucuunﬂunb

1TK-4
I1K-5
I1K-6
1K-7
I1K-8
11K-9
1TK-10
mK-11
1K-14
I1K-15
I1K-16
1K-17
I1K-18
1TK-19
ITK-20

OK-1
OK-2
OK-3
OK-4

* loK-5
OK-6
OK-7
OK-8
O0K-9
OI1K-1

\51.5.01 Hnocmpannutii A3b1K

\51.5.02 @unocogpusn +

+
+

\51.5.03 Hcmopusa +

\b1.b.04 @uskynomypa + |+

\b1.5.05 Mamemamuxa +

\51.5.06 Hugpopmamuxa + |+

\61.5.07 @u3uka + 4+ + +

\b1.5.08 Oowan u
Heopeanuueckan xumus

\51.5.09 Opzanuueckas xumus +

\b1.b.10 duszuueckan xumus

b1.b.11 Konnouonas xumus

\b1.b.12 Ananumuyeckasa Xxumus u
uzuko-xumuueckue memoonl + +
ananuza

b1.b.13 Hnocenepnaa zpagpuxa + + +

\b1.b.14 IIpuxknaonas mexanuka + |+

\b1.b5.15 dnekmpomexnuka u
npomblULIeHHAS INEKMPOHUKA
\b1.5.16 bezonacnocmo
brcusnedeamenvHocmu

\bazoeas wacmo




\b1.b.17 IIpoueccol u annapamsul
XUMUUECKOI meXHon02uu

\b1.5.18 Oowan xumuueckasn
mexnonozus

\b1.5.19 Cucmemul ynpagsnenusn
XUMUKO-MEXHON02U"eCKUMU
mpoyeccamu

Bapuamuenaﬂ uacmo

\b1.B.01 Ochoegbl 3IKOHOMUKU U
ynpaenenus npouszeoocmeom é
mexno02uu HeopeaHuyecKux
sewecme

\51.B.02 IlIpasosedenue 6
mexHon0ZuU HeoP2aHUYeCKUX
seujecme

\51.B.03 Teopus éeposamnocmeii u
IMamemamuueckan cmamucmuxa
6 MEXHON02UU HEOP2AHUYECKUX
seuwjecme

\b1.B.04 Jlabopamopnsie pabomoi
no opzanuueckoil xumuu

\Ib1.B.05 Texnonozusn
Kamanuzamopos

\b1.B.06 Hnempymenmanwhoie
IMemoowl pusuKo-xumuueckozo
ananuza ¢ mexnoaozuu
Heopzanuueckux geuiecme

\b1.B.07 3Jkonozusn 6 mexnonozuu
Heopeanuueckux eeuwiecms

\b1.B.08 Kypcoeoit npoekm no
npoyeccam u annapamam
XuMuUeCcKoil mexnonozuu

b51.B.09 Hauepmamenvnas
2eomempus

b1.B.10 Mamepuanogedenue 6
mexnono0zuu HeopeaHuyecKux
6eujecme

b1.B.11 Mooenuposanue
XUMUKO-MEXHON0ZUYECKUX

npoueccos 6 mexnoiocuu




\b1.B.12 Beeoenue ¢ mexunonozuio
Heopzanuueckux geuwjecme

\61.13 Texnonozus
HeopeanuuecKux eeuiecms:
Kamanumuueckue npoyeccol

\b1.B.14 /lononinumenshsle 21aebl
usuku ¢ mexnonozuu
Heopzanuueckux geuwjecms

\b1.B.15 Jlabopamopnuie pabomut
no gusuueckol xumuu ¢
mMexXHo102UU HeOP2AHUYeCKUX
sewecme

\I61.B.16 Ocnoegvl keanmogoi
XUMUU HEOP2AHUYECKUX 6CULECINE

\b1.B.17 Texnonozusn
HeopzanuvecKux eewecme:
MuHepanbHble YOOOPEeHUs U COIU

\b1.B.18 Ilpoexmuposanue
Oemaneil MaQUIUK U ANNAPANOE 6
mexHon0ZuU HeoP2aHUYECKUX
seujecme

\b1.B.19 Opzanuueckasn xumus 6
mMexHo102UN HeOP2AHUYeCKUX
seuecme

\b1.B.20 Jnexkmuensie Kypcovl no
puzuueckoil Kynomype u cnopmy

b.1.B. /IB.01 Boiuucnumensvnan
IMamemamuka ¢ mexunonozuu
Heopeanuueckux eewiecme /
VIuckpemuas mamemamuxa 6
MexXHO02UN HEOPZAHUYECKUX
sewecmes

b1.B./IB.2. Xumuueckasn
KUHemuKa u Kamaaius 6
mexnonozuu HeopzaHuYeCcKux
6eujecme//lononnumenshole
enaeol husuueckoil xumuu 6
mexnonozuu Heop2aHuYecKux
6eujecme




\b1.B./IB.3 Texnuka
DKCREPpUMEHMATIbHBIX
uccneoosanuii ¢ mexHoa0zuu
Heopeanuyeckux
eewecme/Memoobl ucciedosanuii
6 MexHON02UuU HeoOP2aAHUYeCKUX
6euecme

\b1.B./IB.4 Ocnoent
IMenedsHcMenma u mapKkemunza 6
mexnon02uu HeopeaHuyecKux
eewecme/ OCHO6bL MEXHUUECKO20
pezynupoeanusn

U ynpaeienue Kauecmeom 6
mexHo102uu HeOPeAHUYEeCKUX
eewecme

\b1.B./IB.5. Ocnoeut
npoekmuposanus u
odopyodosanue/ Qbopyoosanue u
0CHOGBI NPOEKMUPOBARUA
npou3e00cme 0CHO6H020
Heopzanuueckozo cunmesa

\b1.B./1B.6 Aocopouyus e
mexno0zuu HeopeaHuyecKux
eeuecme/Beedenue 6 xumuueckyio
mexHon102uI0 peaKkmueos u 0cooo
uUCmbIX geuecms

b1.B./IB.7 IIpakmuxym no
XuMuuecKkol mexnonozuu
/Ocnoevl nayunvix uccnedosanuil

IIpakmuku

b2.B.01 (Y). Yuebnasn npakmuxa:
npakmuka no nOJy4eHuro
nepeuuHbIX npogheccuonabHbIX
yMenuii u HagblK08, 6 MOM uuCIe
nepeuYHbIX YMEHUI U HABLIKOG
HayuHo-uccredosamenbckoi
OeamenvHocmu

\2.B.02 (H). Hayuno-

uccinedosamesnvbckas paboma




\52.B.03. 11. IIpou3eoocmeennasn
npakmuka: npakmuka no
nonyuenuio npogheccuonanvrvix
yMenuil u onvima
npogheccuonanvnoi
OeamenvHocmu

\b2.B. 04 (I10) IIpeoounnomnasn
npakmuxa

\locyoapcmeennan umozoean
ammecmayus

DT/A.B.01 Ilepesod nayuno-
mexHuueckou 1umepamypol

DT/.B.02 I'parxcoanckas 3auuma
6 UPE3BLINAUHBIX CUMYAYUAX

D
ARy b AN uest DT/.B.03 Teopemuueckue

OCHOG6bl Xumuu

\B @T/I.B.04 Bseoenue 6
IMamemamuxy




