AHHOTAIIUA
paboueii mporpaMMbl TUCHHILIHHBI
«HnocTpannbiii s13b61Kk» (51.5.01)

1. leap TUCHHUILITHHBI

2.

npuodpereHrne OO0ydJaroIMMHCS OO0IIe, KOMMYHUKATHBHOM U MpodecCHOHATBHOMN
KOMITIETEHIIMI, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamaxX S3bIKOBOW MOJATOTOBKHU
MO3BOJISIET UCIIOJIb30BaTh WHOCTPaHHBIN A3BIK MPAKTUYECKH KaK B
npodeccnoHabHOM  (IPOU3BOJACTBEHHOW © HAy4YHOW) JEATEIbHOCTH, TaK W IS
1enei caMooOpa3oBaHuUs.

B pe3yabraTe wu3yYeHHs UCHMIJIMHBI OOy4YalIIUiicCA 1O mNporpaMmme

0akajlaBpHaTa J10JIKeH:

Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:

- CHOCOOHOCTh K KOMMYHHKAIIMU B YCTHOM U MUCBMEHHOU (hopMax Ha PYCCKOM U
WHOCTPAHHOM SI3BIKAX JIJISl PEIICHHS 32139 MEKITMIHOCTHOTO U MEKKYIBTYPHOTO
B3aumozeiictus (OK-5).

3name:
OCHOBHBIE CHOCOOBI COYETAEMOCTH JIEKCUYECKUX EIUHUL] U OCHOBHBIE

CJIOBOOOpa30BaTeNIbHbIC MOJICIIN;

PYCCKHE 53KBUBAJICHTBI OCHOBHBIX CJIOB U BBIpa)KeHI/Iﬁ peuu B IIpoHecCe MEKIMIHOCTHOIO U

MEKKYJIBTYPHOTO B3aUMOJICHCTBUS,

OCHOBHBIE ITPHUEMBI U METOBI pehepupoBaHusi U AaHHOTUPOBAHUS JIUTEPATYPHI;
MAaCCUBHYIO M aKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIICHAYYHYIO U CHICIUATBHYIO

TCPMHHOJIOIUIO, HCO6XOI[I/IMYIO JUIA pa6OTH Haa THIIOBBIMHU TCKCTAMU,

IIpUEMBI pabOThI C OPUTMHAIBHOM JINTEPATYPOIl HA NHOCTPAHHOM SI3BIKE.
Ymemy:
paboTaTh C OpUTrHHAIBHOM JINTEPATYPO HA HHOCTPAHHOM SI3BIKE;
paboTaTh co cloBapem;
BECTH IIEPEINUCKY Ha N3y4aeMOM SI3bIKE C LIEJIBI0 MEKIMYHOCTHOTO M MEKKYJIbTYPHOIO

B3aHMOﬂeﬁCTBHH;

BECTM pPEUYEBYIO0 JCIATENBHOCTb INPUMEHHUTEIBHO K cdepe ObITOBOW U

npodeccnoHanTbHOM KOMMYHHUKAIUH.

Braoems:

- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKIMYHOCTHOT'O U MEXKYJIBTYPHOTO OOILICHHUS,
HaBbIKaMU ¥ YMEHUSIMU pPEUEBON JESATENbHOCTH IPUMEHUTENBHO K cpepe ObITOBOM U
npodeccuoHaTbHON KOMMYHUKAIIUU, OCHOBaMH MyOIMYHON peuH;
- OCHOBaMHM peepHUpOBaHMs U aHHOTUPOBAHUS JIMTEPATYPhl HA U3Yy4a€MOM MHOCTPAHHOM
SA3BIKE.

3. Kparkoe coep:kaHue JMCHUTLIHHBI:

Pasoen 1. I pammamuueckue mpyoHocmu u3yiaemozo sA3vika

1.1 JInuHble, NPUTSHKATENBHBIE U IPOYHE MECTONMEHHS.
CrpsixeHue riaroya-cBszKy.
M3MeHeHue riarona-cBsi3ki B (hopmax HacTosero BpeMeHu. O0pa3oBaHue pa3IMYHbIX

BUJIOBPEMEHHBIX (OpM ¢ TOMOIIBIO riarona-cBs3ku. OOpa3oBaHue u ymnotpebdieHue (opm
MTACCUBHOTO 3aJI0Ta.

1.2 [lopsAa0OK CIIOB B MPpEeATIOKEHUU. IMPpaTuIeckre KOHCTPYKLIUH.
2.1. Uu¢punutus. @opmel nHbuHUTHBA. [IpogomkeHHbIil n nepdeKkTHbI NHOUHUTUB.

Oynkiun  uHQUHUTHBA B mpenioxeHud. OOpasoBanue M ynorpeOieHne MHOHUHUTHUBHBIX
00OpOTOB THIA «CIOXKHOE IOAJEKAIIEEe» U «CIOXKHOE JONOJIHEHHE». BapuaHThl nepeBona
MHOUHUTUBHBIX 00OpPOTOB HA PYCCKH S3BIK.



2.2. BupoBpemenHsie ¢opMbl TimaronoB. OOpa3oBaHHE MPOCTHIX, ITPOJIOJDKCHHBIX,
neppeKTHbIX U TNep(HEeKTHO-IPOAOIKEHHBIX BpeMEH. BOMpOCUTENbHBIE TPEIOKCHHUS B
pa3nuuHbIX BpeMeHax. OOpa3oBaHUE OTPULIATEIBHBIX (POPM TJIarosia B pa3iMyHbIX BpeMEHaX.
Pasoen 2. YUmenue memamuueckux mexcmos.

UreHue TEKCTOB IO TEMAaM:

1. BBenenue B crieinagibHOCTh

2. 1.1. Menneneen

3. PXTY um. JI.. Mengeneena

[TonsiTue o BUAax 4YTeHUs Ha npumepax TekctoB o Xumuu, .M. Menneneese, PXTY
uMm, JI.1. Menaeneesa.

AKTUBH3a1Us JEKCUKU IPOYUTAHHBIX TEKCTOB.

W3y4aroiiee 4TeHrne HayYHO-TTOMY/ISIPHBIX TEKCTOB IO BEIOPAHHOM CIEIUATIBHOCTH.

IIpumepHas TemMaTUKa TEKCTOB:

«Hayka, TeXHOJIOTUSI U HAyYHBIE METOJIbI»
«XUMHYECKOE MPEIITPUATUEN.

Jlekcudeckue  OCOOCHHOCTH  TEKCTOB  HAYYHO-TEXHHUYECKOU
TepMuHOIOTHUSI HAYYHO-TEXHUYECKOM JIUTEPATYPhl HA U3Yy4aEMOM S3bIKE.
Pazoen 3. Ilpakmuka ycmuoti peyu

[IpakTuka yCTHON peu Mo TeMaMm:

1. «"'oBopuM 0 cebe»,

2. «B ropoae»,

3. «PaiioHn, rae g KuBy».

Mononoruueckas pedb 1o Teme «o cebe». Jlekcuueckne 0OCOOEHHOCTH
MOHOJIOTHYECKOW  peuu. PeueBoil 3THKET NOBCEIHEBHOIO OOIIEHHS  (3HAKOMCTBO,
MIpeJICTaBJICHNE, YCTAaHOBICHUE U TOJepKAHHEe KOHTAKTa, 3alpoc U COOOIIeHe HHPOpMAIIH,
MoOyKJIeHUE K JIEHCTBHUIO, BRIpAKEHUE MPOCKOBI, coracus). POHETHYECKUE XaPaKTEPUCTUKH
n3y4aeMoro si3bika. OCOOEHHOCTH AMATOTHYECKON peyuu MO MPOUICHHBIM TEMaM.

HaIpaBJICHHOCTHU.

OO11ee KOJIMYECTBO PA3ACIIOB - 3.
4. O0beM y4eOHOMH JUCHHUILINHBI:

B
. B akanem.
5. Bupsl paboueii paboThl 3a4ETHBIX Yacax
SIMHATIAX
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 8 288
KonraktHas patora (KP): 0,58 20.8
JIeKmu yyeOHbIM NIAHOM He NPedyCMOmpPeHbl - -
[Tpaktuueckue 3ansatus (I113) 0,55 20
JlaGopaTopHbIe 3aHITHS YYeOHbIM NIAHOM He NPedyCMOMPEHbl - -
CamocrositesbHas padora (CP): 6,97 251
YpaxHeHus 10 COOTBETCTBYIOIIUM pa3eiaM JUCHHUILIMHBI 7,2 251
Bujx KOHTpOJISA: IK3aMeH 9k3 (0,45) 9k3 (16,2)
B
Bunet paboueii paboTsl 3a4ETHBIX B actporou.
Yacax
€IMHUIIAX

O01asi TPY/10eMKOCTh THCIHUIIJIMHBI 10 YYeOHOMY IJIAHY 8 216
KonraktHas patora (KP): 0,58 15,6
JIeKmu yueOHbIM NIAHOM He NPedyCMOMmpeHbl - -
[Tpaktryeckue 3ansatus (I13) 0,55 15
JlaGopaTopHbIe 3aHITHS YYeOHbIM NIAHOM He NPedycMOmpeHbl - -
CamocrosiTesbaas pa6ora (CP): 6,97 188,25




YpakHEeHuUs 10 COOTBETCTBYIOIUM Pa3eiaM AUCHHUIIINHBI 7,2 194,25

Bu KOHTpOJIsA: IK3aMeH 9ks3 (0,45) 9k3 (12,15)

1.

AHHOTAIIUA
padoueii mporpaMMsbl JUCHUTLUINHBI
«®Puznueckas xumusn» (b1.5.02)

Henab TUCHUNIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOIIAX XOJIOM
XUMHAYECKOTO Ipolecca, MOoKa3aTh O0JacTH TPUIIOKEHHUS STHX 3aKOHOB U HAYYHTh
00yJaromerocs TpaMOTHO IPUMEHSTh UX MPHU PEHICHHH KOHKPETHBIX TCOPCTUUYECKUX H
MPAKTUYECKHX 3a/1a4.

B pe3yabTrare M3ydYeHHsl JAUCHUILUIMHBI O0y4yalouuiicssi 10 mNporpamme
0akaJlaBpUAaTAa J0JIKEH

Obaaoams criienyromumu oomekynsTypHbiME (OK) u obmenpodeccrnonansabivu (OI1TK)

KOMIICTCHIUAMMU

CIIOCOOHOCTBIO U TOTOBHOCTH HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUTUTAH B Tipodeccruonanbhoit aesrenbrHoctu (OITK-1);

FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI O COBPEMEHHOW (U3NYECKOW KapTHUHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUHU BEILECTBA JUIsl TOHUMAHUS
OKpY»aroliero Mupa u siienuit mpupoznl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE O CTPOCHHM BEIIECTBA, MPHUPOAA XHUMHUYECKOM
CBA3M B pPa3IMYHBbIX KJIacCaX XHWMHUYECKUX COCAMHEHWM NJis TOHUMaHHUs CBOICTB
MaTepuajoB M MeXaHW3Ma XHUMHUYECKHUX IMPOIECCOB, MPOTEKAOIIMX B OKPYKAOIIEM
mupe (OITK-3).

3namo:

OCHOBHBIE 3aKOHBI (DU3MYECKON XHMHH, B3aUMOCBA3b (DU3MUECKUX M XHUMHUYECKUX
XapaKTEepUCTHUK IpoIeCca;

MYTH OTPENETCHUS BAKHEHIIINX XapaKTEePUCTUK XUMUYECKOTO PaBHOBECHUS (KOHCTAHTBI
pPaBHOBECHs, PAaBHOBECHOI'O BbBIXOJIa MPOJYKTA, CTENEHU NPEBPAILCHUS HCXOAHBIX
BEIIECTB) U BIMSHUS Pa3INYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOIO PABHOBECHS;
YCIIOBUSL YCTaHOBJIEHUS (Da30BbIX pPABHOBECMH B OJHO- M MHOTOKOMIIOHEHTHBIX
CUCTEMAX, BO3MOYKHOCTH pa3[elIeHUusl CIOXHBIX CHCTEM Ha COCTABJIAIOIINE
KOMITOHEHTHI;

TEPMOJMHAMHYECKOE ONKMCAHUE CBOWCTB WJCAIBHBIX WU HEUJEAIbHBIX PacTBOPOB,
MOAXO0Abl K HAX0XKICHHUIO MaplHaIbHBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.
Ymemo:

INPUMEHSTh TEOPETUYECKUE 3HAHUS U OSKCIEPUMEHTAJIbHbIE METOAbl HCCIIEIOBAaHUS
bu3nyeCcKoi XUMUM MpHU pelIeHnH MPoQecCHOHATBHBIX 33/1aY;

MPOBOJIUTh TEPMOJUHAMUUYECKHE PACUEThl, OCYLIECTBISATh aHAJIU3 U HAa OCHOBE ATOTO
JieJIaTh 00OCHOBAHHbBIE BEIBOJIEI,

MPEACKa3blBaTh M HAXOJWTHh OINTHMAJBHBIE YCJIOBHUS TPOBEACHHUS XHUMHYECKOTO

nporecca ¢ IEeNbl0 MOTyYeHHS MaKCHMAJIbHO BO3MOYKHOTO BBIXO/Ia WHTEPECYIOIIErO
TPOJTyKTa;

MPEJICTaBIIATh JaHHbIE JIaDOpaTOPHOro HCCieloBaHUs B rpadguueckoi ¢opme u Ha
OCHOBE MOJTYYEHHBIX 3aBHCUMOCTEH OIIpeNeNATh COOTBETCTBYIOIIHE
TEPMOANHAMHUYCCKUEC W KHUHCTUYCCKHUE XapaKTCPHUCTHUKU XUMHUYECKOH CHCTEMBI H
XMMHYECKOTO TPOoIecca;




— TMpOBOJIUTH AHAIM3 U KPUTUYECKU OLIEHUBATh IOJIYYEHHBIE 3KCIEPUMEHTAJIbHbBIE
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.
Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METO/I0B (PU3NUECKON XUMHH JIJISl pEIICHUS
KOHKPETHBIX UCCIIEN0BATEIbCKUX 33/1a4;

— HaBBIKAMHU OIIPEJEICHUS COCTOSHUS PAaBHOBECHUS U CaMOIIPOM3BOJBHOIO HAIpPABJICHUS
XUMHYECKOI0 MPOIIECcCa;

— npuemMamu 00pabOTKHU MOJYyYEHHBIX OINBITHBIX TAHHBIX JJIs BBISIBJICHHS U YCTAHOBICHUS
B3aUMOCBSI3€  MEXAYy TEpMOJMHAMUYECKHMMU CBOMCTBAaMH U (DU3HYECKUMHU
napameTpaMH Mpouecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB  (PU3WYECKOM XHUMHUU [UIsl  COJEp>KaTeIbHOMN
MHTEPIIPETALIUYA TEPMOANHAMUYECKUX PACUETOB;

3. Kpartkoe conep:xanue 1MCUHNIMHbI
Xumuueckas TepMoAMHaMHKa. 1-blif 1 2-0l 3aKOHBI TEPMOJIMHAMUKH, 1ocTynar [lnanka.

B3aumocBsi3p TEmIOThI, pabOThl U U3MEHEHUsI BHYTPEHHEH SHEPruu B Mpoleccax ¢ ydacTheM

uaeanbHoro rasza. TemnoéMmkocTh TBEpABIX. XKUAKUX U ra3000pa3HbIX BellecTB. TepMOXUMHUSL.

Boruncnenue TernoBbiX 3¢ (GEKTOB XMMUYECKUX pPEaKIHi, MpoleccoB (ha30BbIX MEPEXO/I0B,

pacTBOpeHUsT W JPYruxX (U3HKO-XMMHUYSCKHUX IIpoleccoB. ODHeprus [nbOca u sHeprus

'enpMronpiia Kak KpUTEpUU HAIpaBICHUS XHUMHUYECKOro Tporecca. Pacuér abGcomoTHOM

SHTponuH. XUMHUYecKoe paBHOBecue. KoHCTaHTa XMMMUYECKOTO paBHOBECHUS M METOJbI €€

pacu€ra M 3KCIEPUMEHTAIBHOTO OmpeneicHus. PaBHOBECHBIM BBIXOJA MNPOAYKTA, BIIUSHHUE

JIaBJICHUs, TEMIIEpaTyphl, NPUMECH HHEPTHOIO ra3a Ha PABHOBECHBIN BbBIXOJ. YpaBHEHHUS

uzotepmbl U uzo0apel  Baut-I'odda. Crarucrtuueckas  tepmoguHamuika.  Pacuér

TEPMOJAMHAMHUYECKUX (QYHKIMK Ha Oa3e MpenCcTaBIeHU O CyMMe IO COCTOSTHUSIM.
da30BbIe paBHOBECHS B OJIHOKOMIIOHEHTHBIX cucTeMax. Pa3oBbie mepexoabl U dazoBas

JarpaMMa COCTOSIHHUSI Il OJHOKOMIIOHEHTHBIX CHCTEM. TpoHHass ToO4YkKa. YpaBHEHHE

Kunaneiipona-Knaysuyca. 3aBUCHMOCTh JaBJ€HHUS HACBIIIEHHOIO Iapa OT TEMIIepaTyphbl.

Ompenenenue TepMoAMHAMHYECKUX (GYHKIUN Tiporecca (azoBoro mepexona. Kpuruueckas

TeMIEeparypa.

Tepmonnnamuueckass Tteopust pactBopoB. Krnaccudukanus pactBopoB. CrocoObl
BBIpQXXKEHHUSI cOCTaBa pacTBopa. [lapiuanbHble MONSpHBIE BENMUYUHBL. YpaBHeHUs [1bOca-
Miorema. neanbabie pacTBopbl. TepMmoauHaMuueckue (GyHKIIUM CMEIICHUS IS UICATbHBIX
pacTtBOpoB, 3akoH Payns. IlpenensHo-pa3baBieHHble pacTBOpHI, 3akoH ['eHpu. HeunneanbHble
pacTBOpBl,  TMOJOXKHUTENIbHbIE W  OTpULIATENbHBIE  OTKJIOHEHUS OT 3akoHa  Payus.
TepmoauHaMuyeckoe OMNKMCAaHUWE HEUACATbHBIX PAacTBOPOB, AKTMBHOCTb, KO3(duuumeHt
akTuBHOCTH. KosuMratuBHble CBOMCTBa pacTBOPOB HEJETYYMX BELIECTB B JIETy4yeM
pactBopuTtene. Kpuockonus, 30ymnrockonus. OcMoOC, 0CMOTHUYECKOE AaBIICHHE.

@da3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX cucTeMaXx. J[narpaMMbl «JaBjieHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB I1apa-COCTaB KUAKOCTW» I MWJICAIbHBIX H
HeUJIeaTbHBIX PacTBOpPOB. 3akoHbI [ nOOca-KonoBanoBa, Aszeorpornus. PU3HKO-XUMHYESCKUE
OCHOBBI pa3JieNieHHs KHUIKUX cMecel, pekTudukanus. OU3UKO-XUMUUYECKUH U TepMHUYECKHUM
aHanu3. Pa3nnynble THNBI AUarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio $a3 u npaBuio psyara.

4. O0beM yueOHOH JUCHHUILINHBI:

B 3aueTHBIX

Bunsr yae6HoI paboTh R —— B akagem. Yacax
OO0mast Tpy10eMKOCTb JMCHUILIHHBI 10 Y4eOHOMY 50 180
IUIAHY '
AyIMTOpHBIE 3aHATHS: 0,46 16.4
Jlexumu (JIek) 0,22 8
[Tpaktryeckue 3ansaTus (I13) 0,22 8

CamocrositesbHas padora (CP): 4,30 155




Bua koHTpoJIs: 3a4eT / 3K3aMeH 0,24 | Dksamen (8,6) |

Bugsl yaeOHOM paboThI B sauernbix B actp. Yacax
eIMHUIIAX

OO0masi Tpy10€eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 50 135

IJIaHY '

AyAUTOpPHBbIE 3aHATHS: 0.46 12,3

Jlextuu (JIek) 022 6

[MpakTnueckue 3anstus (I13) 022 6

CamocrositesbHas padora (CP): 430 116,25

Buja KoHTpoOJIsI: 3a4eT / IK3aMeH 0,24 Ox3amen (6,45)

AHHOTANUA
padoueii MporpaMMbl JUCIHUNJIMHBI
«Koaaonanast xumus» (51.5.03)

1. Heap AMCHUNIMHBI — O3HAKOMJICHHE CTYJEHTOB C OCHOBAaMHU TEPMOJIUHAMUKH

MIOBEPXHOCTHBIX SIBICHUM, cmoco0amMM NOJY4eHHS U BaXKHEWIIMMM CBOWCTBAMHU

JMCTIEPCHBIX CHCTEM.

B pe3yabTtare M3ydyeHusi AUCHMIUIMHBI OOydawouuiics 10 mporpamme

0akaJlaBpUATAa J0JI/KEH:

Obaaoams crnenyromumu obuenpodeccruonanbHbiMu (OIIK) komnereHnusaMu:
CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JHMCIUILIHH B ipodeccnonanbHoi nesrenbroct (OI1K-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (H3MUECKOW KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEILeCTBA [l TOHUMAHUs
OKpyXaromiero Mupa u sisneruit npupo;st (OI1K-2);

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOSHHH BEIIECTBA, MPUPOAEC XUMHUYECKOU
CBSI3W B PA3IMUHBIX KJIACCaX XMMHUYECKUX COEAMHECHHUU i1 TOHUMAaHUS CBOWCTB
MaTepUaJioOB M MEXaHW3Ma XUMHYECKHX MPOLECCOB, IPOTEKAIOIIUX B
okpyxatomem mupe (OITK-3);

3namy:

OCHOBHBIC TOHSATHS W COOTHOIIEHUS TEPMOAMHAMHUKU TIOBEPXHOCTHBIX SBJICHHH
(TepMOMHAMHKA TOBEPXHOCTHOTO CJIOS; aire3us, CMadyMBaHHUE W pacTeKaHUe
AKHUJIKOCTEH; TUCIIEPCHOCTh U TEPMOAMHAMHUYECKUE CBOWCTBA Tel; aAcopOIus ra30B U
1apoB, a/icopOIus U3 pacTBOPOB);

OCHOBHBIE METOJTbI TOJTYYCHHUS JUCIIEPCHBIX CHCTEM;

OCHOBHBIE CBOWMCTBa JHCIIEPCHBIX CHCTEM (DIIEKTPONIOBEPXHOCTHBIE CBOMCTBA,
KAHETHYECKHE W ONTHYECKHE CBOWCTBA; CBOMCTBA pPacTBOPOB  KOJIIOMIHBIX
MOBEPXHOCTHO-aKTUBHBIX BEIECTB);

OCHOBHBIC TOHATUS M COOTHOLICHHWS TEOPUH arperaTMBHOW YCTOWYMBOCTH U
KOAryJsiuy TUO0(QOOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHUSI M PEOJOTMYECKHE CBOMCTBa
JIMCTIEPCHBIX CHCTEM.

Ymemo:

NPOBOJUTHh PACYETHI C HCIOJIH30BAHWEM OCHOBHBIX COOTHONIICHUH TEPMOIUHAMUKH
MOBEPXHOCTHBIX SIBICHUI U pacuyeThl OCHOBHBIX XapaKTEPUCTUK TUCTIEPCHBIX CHCTEM;
Braoemy:



— METOJAMH U3MEPEHMsS] IIOBEPXHOCTHOIO HATSKEHUS, KpaeBOrO YIJa, BEJIUYMHBI
aacopOIMM ¥ YAEIbHOH TOBEPXHOCTH, BSA3KOCTH, KPHUTUYECKOH KOHIEHTpAIUU
MUIIEIUI000pa30BaHMsl, JIEKTPOKMHETUYECKOIO IMOTEHLUANa; METOJaMH IPOBEACHUs
JUCIIEPCUOHHOIO aHAJIN3a, CUHTE3a JUCHEPCHBIX CUCTEM U OLIEHKH WX arperaTUBHOM
YCTONYUBOCTH.

3. Kparkoe cogepxanue 1uCUMNIHHBI
Pa3nen 1. [IpenMer u nmpu3Haku 00BEKTOB KOJIJIOUTHON XMUMHUH
KonnmounHas xumus - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M JAMCIIEPCHBIX CHUCTEMAX.

OCHOBHBIE IPU3HAKH TUCIIEPCHBIX CUCTEM - T€TEPOTr€HHOCTh U IUCIEPCHOCTD; ITOBEPXHOCTHAS
SHEPrus; KOJIMYECTBEHHBIC XapPaKTEPUCTHKH JucrnepcHocTH. Kiaccudukanus gucriepcHbIX
CHCTEM.

Paznen 2. TepmoarHaMuKa TOBEPXHOCTHBIX SIBICHUIN

OOmast xapakTepUCTHKa IOBEPXHOCTHOM 5SHepruu. [loBepXHOCTHOE HaTsSKEHHUE.
VpaBuenne I'nb6ca-I'enbMronpua A BHYTPEHHEW YIENbHOW TOBEPXHOCTHOW JHEPTrUU
(TI0JTHO¥ TOBEPXHOCTHOM SHEPTHH ).

Meton wu30bITKOB ['mOOca. dyHmaMeHTanbHOE ancopOnMoHHOEe ypaBHeHue [mbOca.
YactHoe BbIpaxkeHME YypaBHeHUss ['uO0ca. IloBepXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-
MHAKTHUBHBIEC BEILIECTBA.

Anresuss u koresus. YpaBHenue Jlronpe ans pabotbl aaresuu. CmauuBaHue, 3aKOH
IOnra. Ypasnenue [lronpe-lOHnra. Pactexanue sxuakocrteil, ko3(h(UIMEHT pacTekaHus IO
Iapkuncy. Dddext MapanroHu, npaBuiao AHTOHOBA.

[TpaBuno ¢a3 I'mbOca u nucnepcHocTb. BiusHHE KpUBU3HBI MOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamuiaca). KanusuisipHbele siBneHus. YpaBHEHUE
KenbBuHa. BrnusiHue aucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHS] XMMUYECKOMH
peakuuu, Temieparypy (pa3oBoro nepexoja.

Mertonapl monyyeHHMs OHUCIEPCHBIX cuUcTeM. YpaBHeHue PeOunaepa s paboThl
mucneprupoBanus. Ipdext Pedunmepa. ['oMoreHHas u rereporeHHasi KOHCHCAIMS. DHEPTHSI
I'n66ca ob6pazoBanus 3apo/biia HOBOM (a3bl. Kunetnka oO6pa3oBaHus HOBOH (a3bl.

Paznen 3. AncopOunoOHHBIE PaBHOBECHS.

[Tpupoga ancopOUMOHHBIX CcHI. AJCOpOLMS Ta3oB M IapoB Ha OJHOPOIHON
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopus MOTHMMOJIEKYISIPHOM
ancopobuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue ynenbHOH MOBEPXHOCTH
metoaom BOT.

AncopOuusi ra3oB M MapoB Ha MOPUCTHIX MaTepuanax. Kiaccuduxanus mop mo
Jyoununy. Teopust KanuuisipHO# KoHAeHcauu. Pacuer nnTerpanbHoi U quddepeHranbHoMn
KPHUBBIX paclpeieieHus: 00beMa 1op Mo pa3mMepam.

AncopOuusi Ha MHUKpPONOPHUCTBIX Martepuanax. lloreHnuanbHas Teopus IlonsHu.
Xapakrepuctuueckass KpuBas ajacopOuuu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOuHHHA
00BEMHOT0 3aM0IHEHHUsI MUKPOTIOp, ypaBHeHUe JlyOuHuHa - PagymikeBuya.

AncopOiusi MOBEpXHOCTHO-aKTUBHBIX BemecTB. IIpaBuno [loxno - TpayOe.
3aBUCHUMOCTh MTOBEPXHOCTHOTO HATSDKEHUS OT cocTaBa pacTBopa. YpaBHeHue llIumkoBckoro.
VYpaBHEHUs] COCTOSIHMSI Ta3000pa3HBIX IOBEPXHOCTHBIX (aJCOPOIMOHHBIX) IUIEHOK. Bechbl
Jlenrmriopa.

PA3JIEJ 4. DriekTpuueckue sBICHHS HA TIOBEPXHOCTH.

Mexannu3mbl 00pazoBaHusl JBOMHOro anekrpudeckoro ciost ([A9C). VYpaBHeHus
Jlunnmana. OneKkTpoKanmwuIsspHble KpuBble. Teopun crpoenus JIOC. Pemenune ypaBHEHHs
[lyaccona-bonpumana s nuddysnoit wactu A3C. I9C no teopun lltepHa, nepesapsiika
MIOBEPXHOCTU.  DJIEKTPOKMHETUYECKUE  SIBJICHUS,  DJIEKTPOKMHETHUYECKUN  IMOTEHLHAJ.
VYpasuenue ['enbMromnpia-CMoIyX0BCKOTO AJIsl 3JIEKTPOOCMOCA U AJIEKTpodopesa.

Paznen 5. Kunernueckue cBOWCTBa TUCTIEPCHBIX CUCTEM

CBs13b CKOPOCTH OCaXJIEHHUS YacCTHUI[ C UX pa3MepoM. YCIOBUS COOJIIOJIEHUSI 3aKOHa
Crokca. CequMEHTALlMOHHBIM aHAIU3 MOJMIUCIEPCHBIX cucteM. KpuBble pacnpeneneHus



gacTuI] 10 pa3mepam. I[lpupoma OpOYHOBCKOTO JBIDKCHMs. 3aKOH OWHINTEHHA -
CMmonyxoBckoro. CrieacTtBuss M3 TEOpUH OpOYHOBCKOrO JABIKeHHS. CeauMeHTalnOHHO-
b dy3noHHOE paBHOBECHE, TUTICOMETPUYECKHIM 3aKOH.

Pa3nen 6. ArperatuBHasi yCTOWYMBOCTD U KOATYJISIHS JUCTIEPCHBIX CHCTEM

CenuMmeHTallIOHHAsT M arperatuBHas YCTOWYMBOCTH cucteM.  JlnodunsHble U
mnopoOueie cucrembl. Kputepuit nmmopunsHoctn mno PeOunpepy-Llykuny. JInodunbHbie
nucnepcHble cucteMbl. Kiaccudukaiusi moBepXHOCTHO-aKTUBHBIX BELIECTB. TepMoanHaMuKa
1 MexaHu3M muieiiooopasoBanus. Ctpoenune mumeut [TAB. Comrobunuzanus. Kputuaeckast
KOHIEHTPALUs MULEIIIO00pa30BaHus, METO/IbI €€ ONpeIeICHUS.

JInopoOHubie aucnepcHble cUCTeMBbl. DaKTOPBl YCTOWYMBOCTH JHO(OOHBIX CHCTEM.
beicTpas n mennenHas koarymsiusa. Kuneruka xoarymsiuu no CMoJIyXOBCKOMY. 3aBUCUMOCTh
4yclla YacTHUI[ pa3HOro mopsiaka OoT BpeMeHUu. OCHOBHBIE IOJIOKEHMsI Teopuu JlepsruHa,
Jlangay, ®epres, OpepOeka (IJIDPO). PackimnHuBaromee MaBjieHWE U €0 COCTABIISIONIHE.
OOmiee ypaBHEHHME Ui DHEPTUM B3aUMOJCHCTBUS AMCIEPCHBIX YacTHl. lloTeHIMambHBIE
KpUBBIE B3aUMOJEHCTBUA 4acTull. HelTpanu3zalyoHHAass M KOHUEHTpPAUUMOHHAs KOaryJsLusl.
[IpaBuno lyneue-I'apan.

Pa3nen 7. CTpykTypooOpa3oBaHHe U CTPYKTYpHO-MEXaHMYECKHUE CBOICTBA
JUCIIEPCHBIX CUCTEM

Tunsl CTpyKTyp, 00pa3yrolmuxcsi B IJUCHEPCHBIX CHCTeMax. B3anmMocBSI3b MEXIy
BHUJIOM TOTEHUIHUAIBLHON KpHUBOW B3ammoneucTBus yactul, (mo teopuun JIDPO) u Ttrnom
BO3HUKAOIIHNX CTPYKTYD. KoarynsaimoHHO-TUKCOTPOIIHBIE u KOH/JIEHCAallHOHHO-
KpUCTAJIJIN3AaLMOHHBIE CTPYKTYPBI.

Peonoruueckuii MeToa uMCCIENOBAHMS JUCIEPCHBIX cucTeM. OCHOBHBIE TOHATUS M
ujealbHble 3aKOHBI peosiornu. MoienpoBaHie peoJorn4ecKuX CBOMCTB TeI.

Knaccudukanus IUCHEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOWCTBaM.
BSI3KOCTB JKHMJKHX arperaTUBHO YCTOMYMBBIX JUCHEPCHBIX CUCTEM. YpaBHEHMsI DHHILITEIHa,
[llraynuarepa, Mapka - XayBuHka. Peosoruueckue CBOMCTBA CTPYKTYpPUPOBAHHBIX
AKHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOMH JUCHUILINHBI:

o B 3aueTHEBIX

Bunasr yue6HoI paboThI J— B akanmem. Hacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI M0 Y4eOHOMY 50 180
ILUIAHY '
AyAUTOpPHBbIE 3aHATHS: 0,45 16,4
Jlexumnm (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP): 431 155
Buj koHTpoIs: 3a4eT / IK3aMeH 0,24 Ox3ameH (8,6)

Buzsl yaeOHOM paboThI B sauernbix B actp. Hacax

eINHUIAX

OO0mast Tpy10eMKOCTb JMCHUILIUHBI 10 Y4eOHOMY 50 135
IUIAHY '
AyaUTOpHBbIE 3aHATHS: 0.45 12,30
Jlexumu (JIek) 0.22 5,95
[Tpaktryeckue 3ansatus (I13) 022 5,95




CamocrositesbHas padora (CP): 431 116,25

Buj KkoHTpoIs: 3a4eT / IK3aMeH 0,24 Ox3amen (6,45)

AHHOTAIUSA
padoueii MporpaMMbl TUCHUHILIMHBI «AHamuTH4ecKas xumus» (b1.5.04)

1. ]_le.]'lb AUCHHUIIIMHBI — an06peTeHHe O6y‘laIOHII/IMC$1 3HAaHUM MO OCHOBHBIM rpynmnamM MCETOOdO0B
XUMHUYCCKOI'0 aHalin3a, HanOoee INUPOKO IMPUMECHACMBIX B IIPOMBINIJICHHOCTU U HCCIEI0BATEILCKOM
pa60Te, a TaKxKeC KOMHGTGHHHﬁ, HCO6XOI[I/IMI>IX IJI pCHICHUA KOHKPETHBIX 3aa4 XUMUYCCKOI'0 aHajin3a.

2. B pe3yabraTe HM3y4ueHHs JAMCHUIUIMHBI O0y4almuiics Mo mnporpamMme OakajlaBpuaTa

NOJIZKEH:

Obnadams cnenyrouumu oodmmenpodeccnonanbHbiME (OITK) komneTeHIUsAMMU:

—  CIOCOOHOCTHIO U TOTOBHOCTBHIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUTUTAH B Tipodeccruonanbroit aesrenbrHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOSHUH BEIIECTBA, MPHUPOAC XHUMHUYCCKOMN
CBS3W B Pa3WYHBIX KJIaccaX XHWMHYECKHX COCIMHCHHMH IS TOHMMaHUS CBOWCTB
MaTepUajIoB U MEXaHHW3Ma XMUMHYECKHX IPOIECCOB, MPOTEKAOIIMX B OKPYKAIOIIEM
mupe (OTIK-3).

Buame:

— OCHOBHBIC TIOHATHS, TEPMUHBI, METOJIbI U MPUEMbI KAYECTBEHHOTO U KOJINYCCTBEHHOTO
XUMHUYECKOTO aHAJIN3a, TECOPUI0O XUMMUYECKUX U (PHU3UKO-XUMHUYECKUX METOOB aHAIN3a,
MIPUHIIAITEI pA0OTHI OCHOBHEIX MTPUOOPOB B (PU3HKO-XUMHYECKHX METOJIaX.

Ymems:

— TPUMEHATh  NPHOOPETCHHBIC  NPAKTUYECKUE HABBIKM B NIpodeccHoHaabHOMN
JEATSIIbHOCTH Il PEIICHUS KOHKPETHBIX 3a/lad; BIIAJICTh. MOHMMAHHEM IENed |
QITOPUTMOB XMMHYECKOTO aHallu3a, CIOocO0aMH peIIeHHs] aHATUTHYEeCKUX 3ajad,
OLIEHKOM BO3MOXHOCTEH KaXXJIOr0 METOJAa aHalihu3a, OCHOBAMHU METPOJOTMYECKOU
OIICHKH Pe3yJIbTaTOB KOIMYECTBEHHOTO0 XUMHUYECKOTO aHan3a.

Brnaoemw.:

— TMOHUMAaHWEM IeJieil W alropuTMOB XHMMHYECKOTO aHalu3a, CHOoCcO0aMH pelleHus
AQHAJIMTUYECKUX 3a7a4, OLEHKOM BO3MOYKHOCTEH KaXJI0r0 METOJA aHalIu3a, OCHOBAMHM
METPOJIOTUYECKON OLIEHKH PE3YJIBTATOB KOJIMUYECTBEHHOIO XMMUYECKOTO aHAJIN3a.

1. Kparkoe coaep:kanue JUCHUNIHHBI:

Beenenue. Ilonstne o0 anHanuTtmueckoit xumuu (AX) Kak O cHCTeME 3HaHUU,
MTO3BOJISIIONIEN YCTAaHOBUTh KAUECTBEHHBIM U KOJIMYECTBEHHBIN cocTaB BemecTBa. 3anaun AX.
AHanUTUYECKUH CHUTHAl KaK HOCUTENb Ka4eCTBEHHON M KOJIMYECTBEHHOW HH(popMaruu 00
o0bekTe ananm3a. [lonstue o mpobooTOope u mpodomoaroroBke. OCHOBHBIE TpeOOBaHMUS,
MPEIBABISIEMbIE K METOJAM XUMHUYECKOTO aHajiu3a. Y CJIOBHUS BBIIOJHEHHUS ONPEICIICHUM.
AHanmuTuyeckas ¢GopMa, aHATUTUYECKHE TPU3HAKA. AHAIUTUYECKHE KiIacCH(pUKAIII
KaTUOHOB U aHUOHOB.

Cuctematndeckuii ¥ apoOHBIN aHanmm3. CoBpeMEHHBIE METONbl HACHTHU(UKAITUN
9JEMEHTOB U  coeluHeHM. OpraHuyeckre aHaJIUTHYECKUE peareHThl B  aHAIIU3e
HEOPraHWYeCKUX BEHIECTB. PaBHOBECHMS B AHAIMTHUYECKHMX TOMOTE€HHBIX W TE€TEPOTrE€HHBIX
cucteMax. OCHOBHbIE THUNBI peakiud, MnpuMeHsemMbix B AX (KUCIOTHO-OCHOBHOE
B3alMO/JICIICTBIE, OKHCIIEHHE- BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHUE, OCAXKIACHHUE).
Onucanue paBHOBECUS AHATUTUYECKUX PEAKIUN C MOMOIIbI0O KOHCTAHT PaBHOBECHUS. YUET
MOOOYHBIX PEAKIMi C TIOMOIIBIO anmapara YCIOBHBIX KOHCTAHT paBHOBecus. Vcmonp3oBaHue
YCIIOBHBIX KOHCTAHT PaBHOBECHS ISl ONTUMU3ALUN AHATUTUYECKUX PEAKIMI U MPAKTUYECKUX
yCIOBUH #X BbIMOJHEHUA. (OCHOBBI METOJOB KOJIMYECTBEHHOTO XHUMHYECKOTO aHaJIn3a.
MeTobI KOJTMYECTBEHHOTO aHanu3a. T peOoBaHus, MPEAbIBIIEMbIE K XUMHUECKUM PEAKITUSM,



HCIIONB3YEMBIM B XMUMHUYECKOM aHAIW3€. OTamnbl KOJIMYECTBEHHOro aHanu3a. llonsatue o
IPaBUMETPUUECKOM aHayn3e. TeopeTndeckue OCHOBBI TUTPUMETPUUECKOIrO aHanu3a. [Ipuemsl
TUTpoBaHuA. Pacuersl B TuTpuMerpuu. I'paduueckoe oToOpaskeHHEe Mpoliecca TUTPOBAHUS.
CkadoK TUTpOBaHHUS, TOYKA SKBUBAJICHTHOCTH, KOHEYHas TOYKa TUTpoBaHus. IlepBuunbie u
BTOpPUYHBIE CTaHAAPThl. MeTOJl KHCIOTHO-OCHOBHOTO THUTpOBaHHs. BpiGop KHCIOTHO-
OCHOBHOT'O WHAUKATOpA. [Tpumepsl OIPEAEIICHUN. Mertoibt OKHUCJIUTEIILHO-
BOCCTAHOBUTEIBHOTO TUTPOBaHUsA. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN NOTeHIMAN. DakTOpHI,
BIIUSIOLIME HA €r0 BEeIMUMHy. Y paBHeHue HepHera.

[lepmanranatomerpus. Monomerpus. OntuMm3amusi  yCIOBMH — ompejeneHus.  Merton
KOMILUIEKCOHOMETPHUYECKOT0 TUTpoBaHMs. OCOOEHHOCTH peakiuil KOMILIEKCOOOpa30BaHUs
(xematooOpa3zoBanusi) uWOoHOB MeramwioB ¢ OJJ[TA. BpeiOOop oOnNTUMadbHBIX — YCIOBUU
KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBAaHMs.  TUTpoBaHME 1O  METOAY  OCAXKACHMS.
Mertposornueckasi OLEHKa pE3yJbTaTOB aHanu3a. VHAWKATOpHbIE W HMHCTPYMEHTAJIbHBIC
CIOCOOBI YCTAHOBJICHUSI TOYECK SKBUBAJICHTHOCTH.

BBenenue B pusnko-xumMuyeckue (MHCTPYMEHTAJIbHBIE) METOIbl XMMUYECKOTO aHAIN3a
(MMXA-®XMA). Knaccuduranus Gu3NKO-XMMAYECKHX METOJOB aHAIU3a. AHAIUTUYECKUN
CUTHal Kak uH(OpMaTuBHas (QYHKIHS COCTaBa BellecTBa. MeToAbl KOJMYECTBEHHBIX
m3mepenuii. B  DXMA, wux XapakTepuCTUKA. AHAJIUTHUYECKHUE U METPOJOTUYECKHE
XapaKTEPUCTUKUA METOAMK ONPEIECICHUSI.

2. O0beM yuyeOHOI TMCHUIJIHHBI:

Bunel paboueii paboThl 6 cemecTp
B 3au. B akan. B actponom.
el. Yacax Yacax
OO0mas Tpy10eMKOCTh 4 144 108
AUCUMIIUHBI 0 Y4eOHOMY IUIAHY
AyauTOpHBIE 3aHATHSA: 0,45 16,2 12,15
Jlexumu (Jlek) 0,17 6 4.6
JIaGoparopusie pabotsl (JIP) 0,27 10 7,4
CamocrosiTesbHast padora 93
(CP) 3,45 124
CaMocTosTeTbHOS U3YUCHHE 3,45 124 93
pa3aenoB AUCIUTUIAHBL
Buja KOHTpOJIsSi: 3a4eT ¢ OLEHKOH 3a4ér ¢ onenkon
010 | 38 | 2,85
AHHOTAIUA

padoueii mporpaMMbl JUCHHUILIMHBI
«Unxenepuas rpapuka» (b1.5.05)

1. HeJb AMCHMIIMHBI — HAYYUTH CTYJACHTOB BBINOJIHATh U YUTATh YEPTEXKHU 110 MIPABUIAM
M YCIOBHOCTSM COTJIACHO CTaHAapTaM E€IMHOH CHCTEMBl KOHCTPYKTOPCKOM
noxymenTaruu (ECKII).

2. B pesyabrare wu3y4YeHUs] JUCHMIUVIMHBI O0ydamuuiics M0 mporpamMme
0akajlaBpUAaTa J0JI/KEH !

Obnadams CIeNyOUTUMA KOMIIETCHITUSIMU
— CIocoOHOCTBIO K CAaMOOpIaHu3alluy U camooOpazoBanuio (OK-7),
— ynpasnenus naopmanueit (OI1K-5);
3nams:




—  CIMocoOBI OTOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM Ha TIJIOCKOCTH;
— TMpaBWIA U YCIOBHOCTHU MPH BBINOJHEHUU YEPTEIKEH;
—  BH/IbI U3/I€THI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
— Ha YpOBHE MPEJCTABICHHS XapaKTEPUCTHKH (POPMBI U IOBEPXHOCTH M3/IEITHH.
Ymemy:

— BBIIOJHATP W YUTATh YEPTEKU TEXHUYECKUX M3ACIUN C Y4YETOM JEHCTBYIOIUX
CTaH/1apTOB;

— BBIIOJHATH U UNTATh CXEMbI TEXHOJIOTMUYECKHUX IIPOIIECCOB;

— HCIIOJIb30BATh CPEJICTBA KOMIBIOTEPHOU TpaduKU Ui U3TOTOBICHUS YePTEKEH.
Brnaoemu:

— crocobamu U pueMaMu U300pa>keHus: IPEeIMETOB Ha IIIOCKOCTH;

— rpaduueckuM nmakerom «Kommacy.

3. Kpartkoe conep:kanue 1MCUHNJIMHbI:

Paznea 1. U3nesane 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

3HaKOMCTBO C BHUJAMH M3ACTUH M KOHCTPYKTOPCKUX JIOKYMEHTOB, CXEMbI. ApMaTypa
TpyOOIpoOBOJa M3y4eHUE pe3b0, Pe3bOOBBIX M3CITUIl M BBHIMOJHEHHE ICKH30B M UYEpTEKEH
JeTaneu ¢ pe3pooi.

Pa3nea 2. CoennHenue aerasnei.

CrangaptHele pe3bOoBbie u3fenus u coeauHenus. CoenuvHeHue aeraneil OoaTOM H
mmuiabkoid.  Pe3pOoBble  TpyOHble coenmueHus. llankoBeie coexuneHus. @DnaHIeBbIe
coequHeHms. Hepazwemubie coennnenus aeraneil. ['eomerpuueckue XxapakTepucTHKU GOPMBI U
IIOBEPXHOCTH HU3/CIINN.

Paspnen 3. Ueprexu cOOPOYHBIX eIMHUL. JJIeMEHTHI KOMIILIOTEPHOH rpaguKH.
[IpaBuna BeImOMHEHHS W O(oOpMIICHHS COOPOYHOrO dYepTeka. JleranupoBaHUE YepTeKei
COOPOYHBIX €UHULL. DIEMEHThI KOMIIBIOTEPHOM rpaduKu.

4. O0beM y4eOHOi TUCIUIIHHBI

Bunet yueGHoii paboThl B 3aueTHBIX B akanem. B actpon.uacax
eJIMHUIIaX Yacax

OO0masi Tpy10€eMKOCTh M CHUIIUHBI 110 4.0 144 108
Y4eOHOMY IIAHY

AyaUTOpHBbIE 3aHATHS: 0,34 12,2 9,15
Jlexuuu (Jlek) 0,11 4 3
[Tpaktuueckue 3anstus (I13) 0,11 4 3
JIaGopartophsie 3ansaTHs (JIab) 0,11 4 3
CamocrosiTtesbnas padora (CP): 3,56 128 96
Kypcosast pabota 0,33 12 9
Jlpyrue BUIbI CAMOCTOSITENBHON pabOThI 3,22 116 87
Buja KoHTpOJIsI: 3a4€T ¢ OLlEHKO 0,10 3a0 (3,8) 2,85

AHHOTALUA

paboueii mporpaMMbl TUCHHIIIHHBI
«I[Tpuknagnas mexanuka» (b1.5.06)

1. Heap 1ucuMnIMHbI — HAYYUTHh 00YYaIOLIEroCcsi TBOPYECKOMY MOAXOAY K BBIMOTHEHHIO
WH)XEHEPHBIX pPAacyeToB Ha IMPOYHOCTb, JKECTKOCTb U YCTOMYUBOCTH JJIEMEHTOB
KOHCTPYKIMH, AeTAJIEH y3JI0B MAIIVH U allapaToB.




2. B pe3yabrare wu3ydyeHus JUCHUILVIMHBI O0yYalIMiics 1O MporpamMmme
0akajaBpUAaTa J0JI/KEH !
Obnadams cnenyronumu obdmenpodeccuonanbabiMu (OITK) komneTeHIUAMM

- CIIOCOOHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccronanbHoi aesteasHoct (OITK-1);

- CIOCOOHOCTBIO HCIIOJNB30BaTh 3HAHUSA O COBPEMEHHOW (PU3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUU BEIIECTBA JJIsl TOHUMAHUS
OKpY’Karomiero Mupa u ssieHuii mpupozst (OITK-2);
3uams:

— OCHOBHBIC YpaBHEHHUSI M METOJbl PEIICHUs 3a/Jad CONPOTUBJICHUS MaTEpPUAIOB U
JeTajieil MalluH;

- OCHOBHBIE METOJbl PacyETOB HA IMPOYHOCTb M KECTKOCTh AJIEMEHTOB KOHCTPYKIIMI
MalIUH ¥ anmnaparos;

- OCHOBBI TEOpPUM pacyeTa JeTajied W Yy3J0B MalllMH M allapaToB XUMHUYECKOUH
TEXHOJIOTHH.

Ymemy:

— MPOBOJIUTH PACUYETHI JIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJIOB COINPOTHUBIICHHS
MaTepHuaos;

- pacCUMTHIBATh U KOHCTPYUPOBATh JE€TAIN MAIIUH 110 UCXOJHBIM JAHHBIM;

— TPOU3BOJUTH  pacyeTbl IO OCHOBHBIM  KPUTEpPUAM  pabOTOCIOCOOHOCTH U
KOHCTPYUPOBAHUS JIeTajaei MaIlH.
Braoemy:

—  HaBBIKaAMU pacueTra COMPOTUBIICHUS MATEPUATIOB aHATUTHUYECKUMU METOIaMH;

—  HaBBIKAMH BBIOOpA MATEPUAIIOB IO KPUTEPHSIM IMPOYHOCTH;

— pacyeTamMM THIIOBBIX JCTAJIEW MAalluH, IO0JNb3YsICh CIPABOYHOM JIMTEPATYypou U

I'OCTammu.

3. Kparkoe conep:kanue THCHUANIHHBI:

1. BBenenune

Pons mpenmera «llpuknagHas mexaHuka» B (GOPMHUPOBAHMHM WHXKEHEpA XUMHUKa-TEXHOJIOTA.

«[IpuknagHas MexaHWKa» Kak OCHOBa JJis MOHUMaHUs pabOThI, YCTPOHCTBA U O€30IMacHOM

JKCIUTyaTalluu 000PYyI0BaHUS XUMUYECKOTO MTPOU3BOICTRA.

2. Paznen 1 «Onpenenenne peakuuii onop. Pacrskenue-cxaTue».

Pazgen 1.1. Onpenenenne peakiuii omnop.

AOGCOTIOTHO TBEpIOE TeNo. DJAeMEHTHl CTaTHUKU. OCHOBHBIC TMOHSATHS. AKCHOMBI CTaTHKH.

VYpaBueHust paBHoBecHsi. CBSI3U U UX PEAKIIUH.

Pasnen 1.2. PactsikeHune-cxaTue.

OcCHOBHBIE JOMYIIEHUST W TPHUHIMIBI COMPOTHBJICHUS MaTepuagoB. MeTol CEeueHU.

Hanpsokenus, nepopmannu u nepememienus. 3akoH ['yka. [ToctpoeHue smiop BHYTpEHHUX

YCWINHM, HampsbkeHH ©  nepeMemieHnii. CTaTUYECKM ONpeNeTuMble H  CTaTHYECKHU

HeomnpenenuMsble 3a1auu. /{uarpaMMbl pacTsKeHUs AJi TUIACTUYHBIX U XPYIKUX MaTEpHAJIOB U

WX XapakTEePUCTHKU. JlomycKaeMble HamNpsDKEHUSA. Y CIOBHE TPOYHOCTH TIPH PACTSHKCHHH

(cxatum).

3. Paznen 2 «Kpyuenune. U3rud».

Pazgen 2.1. Kpyuenue.

3akon ['yka mpu cnBure. BHyTpeHHue cuioBble ¢akTopbl npu KpydeHuu. Hampsokenust B

CTEP)KHSIX KPYTJIOTO C€YeHUs. Y CIIOBHE MPOYHOCTU MIPU KPYUEHUH.

Paznen 2.2. U3rud.

['eomeTpuueckue XapakTEpPUCTHKU IUIOCKMX ceueHHi. [loHsATME YMCTOrOo M MONEpPEedyHOro

m3ru0oB. I[lpaBuna TOCTpOEHUS OIIOP TMOMEPEYHBIX CHUJI W HU3THOAIONUX MOMEHTOB.

Omnpenenenre HOpPMaJIbHBIX HAMPSHKEHUH. YCIOBHE MPOYHOCTH Tpu uirube. OmnpenencHue

KacaTelbHbIX HanpshkeHui. PanimonansHbie GopMbl ceueHu .

4. Paznen 3 «Ci10:kHO€e HANIPSAKEHHOE COCTOSITHHEY.



Paznen 3.1. CnoxxHOe HanpsHKEHHOE COCTOSTHUE.

OCHOBBI TEOPUH HANPSKEHHOI'O COCTOSHUS M TMIOTE3bl NPOYHOCTH. [IoHATHE HaANpsSKEHHOTO
coctosiHus. [7aBHbIEe IUIOMAAKKM U ThaBHble HampsbkeHus. OOoOmeHHbIH 3akoH ['yka.
Hasnauenne runore3 npodHoctu. [IOHATHE HKBUBAJICHTHBIX HANPSIKEHUM U KPUTEPUEB
MIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.

ToHKOCTEHHBIE COCYObl XMMHUYECKUX HPOU3BOACTB. OmnpeleneHue HaNpsHKEHUH 1o
6e3MomMeHTHOM Teopuu. OcHOBHbIE ponyuieHus. BreiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK IO ypaBHeHHIO Jlammaca M MO CTaHIAPTU30BAaHHOM METOIMKE.
YcnoBue NpoYHOCTH.

Paznen 3.3. Pacuer cxkaThiX CTEp>KHEH HA yCTOMYMBOCTb.

YCcTOHUMBOCTD 37IeMEHTOB KOHCTpyKuuil. [loHsTHE KpUTHYeCKOH cuiabl M Kod(pUIMeHTa
3amaca MNpPOYHOCTH. Pacuer kputudeckod cuibl mno Ounepy. Ilpenensl npuMEHHUMOCTH
dbopmyibl Ditnepa. [IpakTuyeckuit ciocod pacuera Ha YCTOHYHBOCTb.

5. Pa3znen 4 «/leraam MammmHy.

Pa3nen 4.1. Coequnenue aeraneil MaluH.

Knaccudukanus pgeraneii MamiiH M anmapaTtoB XUMHYECKHX TMPOU3BOACTB. Pe3nOoBbIe
coequHeHus. PacueT OONTOBBIX COEAMHEHUN IpPHU IONEPEYHBIX U NPOAOJBbHBIX HArpyskax.
nonouynsle coenuueHus. HaznaueHue u BUJIBI MIMIOHOK. PacueT MINMOHOK Ha cpe3 U cMATHE.
Bunst cBapku. O6nacte npumMeHeHus. Buasl cBapHbIX MBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX
Y HaXJIECTOYHBIX IIIBOB.

Pa3nen 4.2. Banbl u ocu, UX ONOPBI U COEAMHEHHUS.

Banel, ux xnaccudukarnus u HazHaueHue. Ocu. [IpoeKTUPOBOYHBIE pacyeThl BAJIOB U OCEH.
[TogmunmHUKA ~ CKOJIBKEHUA. Marepuanbl  BKJIAJbIIICH. [TogmunHuK ~ KayeHus.
[IpyHIMIIMAaTBPHOE YCTPOMCTBO W OCHOBHBIE TIe€OMETpUYecKHe pa3Mephl. JlocTOMHCTBA,
HEJOCTaTKU MU O0JIaCTM MPUMEHEHMsI MOJIIMITHUKOB KadeHWUsI M CKosbkeHus. [IpuBoanbie
mydThl. Haznauenne. Knaccudukanus MyPT mo nmpuHUUIY OEHCTBUS M XapakTepy padOTHI.
[Topsanox noagdopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexanuueckue nepeaayu.

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

4, O0beM yueOHOI TMCUNIIHHBI:
Bunsl yaeOHOM paboThI B 3auerHbIX B akazgem.
EAMHULAX Yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpHBbIE 3aHATHS: 0,45 16,2
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
CamocrositesbHas padora (CP): 3,45 124
Bupa koHTpoOJISI: 3a4eT ¢ OLEeHKOM 0,10 3ader ¢
OLICHKOM
3.8)
Buzsl yaeOHOM paboThI B 3auerHbIx B actpon
€IMHULIAX Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IUIaHy 40 108
AyIUTOpHBIE 3aHATHUS: 0,45 12,15
Jlexiuu (JIek) 0,22 5,95




[MpakTuueckue 3ansatus (I113) 0,22 5,95
CamocrositesbHas padora (CP): 3,45 93,0
Buja koHTpoOJIsI: 3a4eT ¢ OlleHKOM 0,10 3auyer ¢
OllEeHKOM
(2,85)
AHHOTAIUA

K y4e0Hoii mporpaMme JUCIUIIIHHBI
«DIeKTPOTEXHUKA U MPOMbIIJIEHHAasI dj1ekTponuka» (b1.5.07)

1. Henp aucuumiMHbl — QOPMHUPOBAHHE Yy OOYYalOLIErocs KOMIIETEHIMH, 00ecreunBaroImnX
TEOPETHYECKYI0 ¥ MPAKTHYECKYyI0 MOATOTOBKY BBIIYCKHHMKA, YMEIOIIEr0 BBIOMPAaTh U
9KCIUTyaTHPOBATh DJIEKTPOTEXHUUECKUE U DICKTPOHHBIE YCTPOWCTBA, BIAJCIONIETO HABBIKAMHU
UCIIONIb30BAHMsI COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTWH Ui aBTOMATH3MPOBAHHOTO
MOJICTTMPOBAHUS U pacyeTa MEKTPHIECKUX U HICKTPOHHBIX LETeH.

2. B pe3yabTaTe u3y4eHHsi JTHCHUIIMHBI 00yJarOMMICS N0 IporpaMMe OakaiaBpuara JOJDKEH:
Obnaoams cnenyromumu  ob0mekynsTypabiMu  (OK) u  obmenpodeccuonansasiMu - (OI1K)
KOMITCTEHIINSIMH:

- CIOCcOOHOCTHIO paboTaTh B KOJJIEKTHUBE, TOJEPAHTHO BOCHPUHUMATH COIUANBHEBIE,
ATHUYECKHE, KOH(PECCHOHANBHBIC U KYIbTypHbIC pasnunuus (OK-6);

— CIIOCOOHOCTBIO K CaMOOpraHu3aiiuu u camoobpasopanuio (OK-7);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHUSI O COBPEMEHHOH (U3MYECKOM KapTUHE MHpa,
MPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHM BEIIECTBA JJIs TIOHUMAaHUS
OKpY’KaroIero Mupa u sisjienuii mpupoast (OITK-2);

—BJaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMH M CpEACTBAMH TMOJYYCHUS, XpaHCHUs U
nepepadoTKu WHQOPMAIMK, HaBBIKAMH Pa0OTBl C KOMIBIOTEPOM KakK CPEICTBOM YIPaBICHHUS
unpopmanueii (OITK-5).
3nameo:

— OCHOBHBIE TTOHSITHS, OTIPEICIICHUSI U 3aKOHBI DIIEKTPUIECKUX T[EeTIeH;

METOJBl MOJCIHPOBAHMS, aHAIM3a M pacyéra Iened IOCTOSHHOTO W TEPEeMEHHOI0 TOKOB,
METOJIOIOTHIO AIEKTPOTEXHUIECKIX H3MEPEHNUIH;

— YCTPOWCTBO ¥ MPHHIMIBI pabOThl ANEKTPOTEXHHYECKOTO M DIEKTPOHHOTO 00OpYIOBaHMS,
TpaHcOpMaTOPOB, HNEKTPUIESCKUX MAIINH, HCTOYHUKOB TTUTAHUSL.
Ymemn:

— TIPUMEHATh TEXHOJOTMH MOJEIMPOBAHUS, aHAJIM3a, pacyéra M HKCIUTyaTalud SJIEKTPUYECKHX
ceTel, MPOMBIIIIICHHOTO AIEKTPOOOOPYIOBAHUS H DIIEKTPOHHBIX IPHOOPOB;

— BBIOMpATh ANEKTPOTEXHUYECKOE M DIICKTPOHHOE O00OpyIOBaHHWE Uil pelIeHUs 3agad
MPOEKTUPOBAHMS M PEATU3ANH XUMHKO-TEXHOJIOTHYECKHUX MPOLIECCOB U IIPOU3BOJICTB.

Braoems:

— METOZaMH MOJICIIMPOBAHHS U pacu€Ta dIEKTPUIECKUX U AJIEKTPOHHBIX IIeTiel;

—  HaBBIKAMH NPAKTHYECKOW pabOTBl € D3JICKTPUYECKOW ammapaTypodl ¥ DIEKTPOHHBIMHU

yCTpOHCTBaMHu.

3. KpaTkoe copep:kanue TUCHHUIIIMHBI

Brenenme. [Ipeamer, OCHOBHBIE TMOHSTHS, METOJOJOTHS JJICKTPOTEXHHUKU M JIJICKTpOHUKH. KpaTkue
HCTOPUYECKHE CBEACHUS. 3aaul M MECTO Kypca B TIOJIrOTOBKE OakanaBpa TEXHUKU M TEXHOJIOTHH.
Paznen 1. Dnexrpuueckue nemnu

OCHOBHBIC OTIpeNeTICHHUS, OIMCAHUS ITapaMETPOB U METOIOB PAcUETa IICKTPUIECKUX TICTICH.

OCHOBHBIC TIOHATHS M O0O3HAYCHUS DICKTPHUECKHX BEIMYWH M DJIEMEHTOB JJIECKTPUUICCKUX IICTICH.
OcHoBHI 3nekTpoOe3omacHocTd. (OCHOBHBIE TIOHSATHS TEOPUM dJIeKTpuueckuxX merneld. OCHOBHEIC
NPUHIIUIBI, TEOPEMbl M 3aKOHbI AJIEKTPOTEXHUKH. METOo/Abl MOJIEIMPOBaHUS, aHalIu3a M pacyéra
JIMHEMHBIX 3JIEKTPUUECKUX LIENEN MTOCTOSSHHOTO TOKA.



1.2. DnexkTpuyeckue u3MEpPeHUs U IPUOOPHI.

Metoapl u3MEpEeHHUs JJIEKTPUUECKHMX BEJIWYMH: IMpsIMbIE M KOCBEHHBbIE. AHaJIOTOBbIE
ANEKTPOU3MEPUTENbHBIE U LU(POBBIE BJIEKTPOHHBIE MPUOOPBI: YCTPONCTBO, MPUHIIUI
JeicTBUs, 00IacTH NpUMEHEHUs. V3MepeHue 3IIeKTPUYeCKHX BEJIHYMH: TOKOB, HANPSIKEHUH,
CONPOTHUBIICHUI, MOIIIHOCTH U SHEPTUU.

AHanu3 1 pacy€T JIMHEUHBIX LIETIeH IEPEMEHHOI0 TOKA.

CrniocoOsl mpezcTaBieHus (B BUJE BPEMEHHBIX AMArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUTUTY/A, YacToTa, HauanbHas (aza) CHHYCOMAAIbHBIX (YyHKIUI. MTHOBEHHOE,
cpeqHee W JIEHCTBYIOIIEE 3HAUEHUS NMEPEMEHHOr0 CHHYCOMJAIbHOTO TOKa (HAMPSIKEHHS U
OJIC). AxTHBHOE, PEaKTUBHOE W IIOJHOE COMPOTUBICHUS BETBU. MONIHOCTh B MEMX
nepemeHHoro Toka. Koaddunuent momrHocTH (c0s([])) M €ro TEeXHUKO-IKOHOMHUYECKOE
3HaueHue. [IpumeHenue anreOpbl KOMIUIEKCHBIX YHUCEN B 3JIEKTPOTeXHUKE. KoMIUeKCHBIN
METO/ pacyéTa JIMHEHHBIX LEeNel MEPEMEHHOI0 TOKa. bajanc MOIHOCTH B LIENSAX EPEMEHHOIO
TOKa. Pe30HaHCHBIE SBICHUS B JJIEKTPUYECKUX LENsAX. Pe30HaHC HaNpshKeHWH M TOKOB.
Anamu3z u  pacu€r Tpex(asHbIX Ieneil MepeMEeHHOro TokKa. ABTOMAaTU3HUPOBAHHOE
MOJICTUPOBAaHME M PacyET HIICKTPUYECKUX M DIICKTPOHHBIX (makerbl mporpamm MultiSim,
Mathcad, Excel).

Pa3gen 2. DnekTpoMarHuTHBIE YCTPOWCTBA M AJIEKTPHUECKUE MAIITUHBI

2.1. TparchopmMaTopsl.

Haznauenue u o61acT npuMeHeHus: TpaHc(OpMaTopoB. YCTPOWCTBO M MPUHLUI JACHCTBUA
onHodazHoro TpaHchopmaTopa. AHaIM3 IEKTPOMArHUTHBIX MPOIECCOB B TpaHchopmarope,
cxema 3amenienus. [lorepu snepruu B Tpanchopmarope. BHenHe XapaKTepUCTHKH.

2.2. ACUHXPOHHBIE MaIIUHBI.

VYCTpoWCTBO M MPUHIUI JEHCTBUS TPpex(pa3zHOTO aCHHXPOHHOTO ABHraTens. MexaHndeckue u
pabourie XapaKTepUCTUKU. DHEpreTudeckue nuarpammbl. [IyCKk acCHHXpPOHHBIX JBUTATENeH C
KOPOTKO3aMKHYTBIM U (a3HbIM pOTOpoM. PeBepcupoBaHue U peryjiMpoBaHUE YacTOTHI
BpalICHUSI.

Pazaen 3. OCHOBBI 2NIEKTPOHHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX MIEKTPOHHBIX YCTPOHCTB.

[TonynpoBonHUKH. YcClIOBHbIE O0O0O3HAu€HUs, NPUHLIUN JAEUCTBUS, XapAaKTEPUCTUKH H
Ha3HAYEHUE IIOJYIPOBOJHUKOBBIX [UOJOB, TPAaH3UCTOPOB, TUPHUCTOPOB. IHTerpanbHble
MHUKpPOCXEMBI, UX Ha3HaueHue, KiaccuuKaius 1 MapKupoBKa.

3.2. IcTOYHUKYM BTOPUYHOTO JJIEKTPONUTAHMS U YCUIIUTENN MIEKTPUIECKUX CUTHAJIOB.
[TonynpoBOIHUKOBBIE BBIIPSIMUTENU: KiIacCU(UKALMsI, OCHOBHBIE NapaMeTpbl, CXEMbl H
IOPUHIUI PabOThl BBIIpAMUTENS. Dnekrpuueckue ¢uibTpbl. Kiaccupukanus M OCHOBHbBIE
XapaKTepUCTUKU ycunutened. OOpaTHble CBA3M B omnepanuoHHbIX ycuautensx (OVY), ux

BJIMSHHME Ha MapaMeTpbl U XapaKTEPUCTHKU ycuiuTenss. OCHOBHbIE THUIbI ycuiuTeneil Ha Oaze
oVv.
1. O0bém yueOHOM TMCUMILIUHBI:

o B 3aueTHBIX B akagem.
Bunet yueGHoit paboThI

eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 0,34 12,4
Jlexiuu (JIek) 0,11 4
[TpakTnueckue 3austus (I113) 0,11 4
JlaGopatopusie 3ansTus (J1ab) 0,11 4
CamocrositesibHas padora (CP): 4,42 159
Bua UTOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 0,24 Jxamen (8,6)




N B 3auerHbIx
Bupl yue6HO# paboThI JE—— B actp. gacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 50 135
AyIUTOPHBIE 3aHATHS: 034 9,3
Jlexuuu (Jlek) 011 2,97
[Tpaktuueckue 3ausatus (I113) 011 2,97
JlaGopaTtopHsbie 3ansaTus (J1ad) 011 2,97
CamocrositeasHas padora (CP): 442 119,25
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 024 Ox3ameH (6,45)
AHHOTAIIUA
Y4eOHOM MPOrpaMMbl 1M CHUTLINHbBI
«be3onacHocTh ku3HeaeaTeabHOCTI» (B1.5.08)
1. Heap pucuumiauHbl — GopMupoBaHWEe Yy oOydarmerocs mnpohecCuoHATBLHOMI

KYJIBTYpbl 0€30MaCHOCTH, IOJ KOTOPOW HMOHMUMAETCs T'OTOBHOCTh M CIIOCOOHOCTH
JMYHOCTH HCIIOJIb30BaTh B MPO(ECCHOHAIBHOW JESTENbHOCTH TMPHOOPETCHHYIO
COBOKYITHOCTb 3HaHUU, YMEHHUM.

2. B pe3syabrare wu3yYeHHs JUCHMIUIMHBI O0yYaloluiicss MO0 mnporpamme
0akaJlaBpUAaTAa J0JIKEeH

Obnaoams  cnenyromumu  obmekynbTypabiMu (OK) u  obmenpodeccnonanbHbIMU

(OIIK) KOMITEeTeHITUSMU

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI KOHOMHYECKHX 3HAHUN B pa3IMyHBIX cdepax

xusHenestensHoctr (OK-3);

CIIOCOOHOCTBIO K CAMOOpraHu3aluu u camoodpasosanuto (OK-7);

CIOCOOHOCTBIO MCTOJIB30BaTh MPUEMBl OKa3aHUsI TEPBOM MOMOIIN, METOJbI 3aIIUTH B
YCIOBHSIX 4pe3BbruaiiHbIx cutyanuii (OK-9);

BJIaJICHUEM OCHOBHBIMH METOJAaMM 3allUThl MPOM3BOJICTBEHHOIO IIE€pCOHANa U
HaceJIeHUs1 OT BO3MOJKHBIX IOCJIEICTBUN aBapuid, KaTacTpod, CTUXHHHBIX OencTBUI
(OIIK-6);

3uams.

OCHOBHBIE TEXHOC(EpPHBIE OMTACHOCTH, X CBOWCTBA M XapaKTEPUCTHKH;

XapakTep BO3JIEHCTBHS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKAa M TIPUPOIAHYIO
Cpedy, METOJbl 3aIIUThl OT HUX NMPUMEHUTENBHO K cdepe cBoeil mpodeccuoHanIbHON
NEeSITeTTHHOCTH.

Ymems:

UICHTU(HUIMPOBATH OCHOBHBIE OITACHOCTH Cpeibl 0OUTaHHS YellOBEKa,

OLIGHUBAThb PUCK HUX peaIn3aluu, BBIOMpPATh METOJbl 3allUTHl OT OMNACHOCTEH
NPUMEHUTEIbHO K cdepe cBoel mNpodeccHoHaNbHON NeATENbHOCTH M CIIOCOOBI
oOecrieyeHnss KOMPOPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.

Bnaoemy:

3aKOHOJATEIbHBIMA M TPABOBBIMA aKTaMH B 00JacTH O€30IacHOCTH W OXPAaHBI
OKpY’Karomie cpejabl, TpeOOBaHUSIMH K OE30MacCHOCTH TEXHUYECKHUX PETIAMEHTOB B
cdepe npodeccnoHaNbHOM 1eATeTHbHOCTH;

croco0amMM U TEXHOJIOTHSAMH 3aIIUTHI B YPE3BbIUAIHBIX CUTYAIUAX;




— TMOHATUHHO-TEPMHHOJIOTHYECKUM arfIapaToM B 00JacTu 6€301acHOCTH;
— HaBBIKAMHU PAlMOHAIN3ALUU NPO(HECCHOHAIBHON AEATENbHOCTU C LENbI0 00eCIeUeHUs
0€30MaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

3. Kparkoe cogepxxanne JUCHMIIJIHHBI.

Benenne B Oe3zomacHocTh. OCHOBHBIE TOHATUS U ompeneseHus. besomacHocTh H
YCTONYHMBOE PA3BUTHE.

UenoBek u TexHocdepa. CTpykTypa TexHOC(hEphl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE COCTOsIHME TeXHOC(]Eph! M TeXHOCPEpHOI O€30IaCHOCTH.

Wnentudukanys ¥ BO3ACHCTBUE HA YEIOBEKA BPEAHBIX M OMACHBIX (DAaKTOPOB CPEIbI
oOuTaHusl.

Knaccugukanus HeraTHBHBIX (DAKTOpPOB cpelbl OOMTaHHMSA YeIOBeKa. XHMHUYECKHE
HeraTuBHbIe (AKTOPHI (BpeaHblEe BellecTBa). MexaHWYecKHe M aKyCTUYeCcKHe KoJjebaHus,
BUOpauMst U IIyM. OJEKTPOMarHUTHbIE M3IydeHHs W 1nois. MoHusupyroume H3IydeHHeE.
Onexkrtpudeckuif Tok. OmnacHble MexaHuyeckue (akropel. [lponeccsl ropeHuss u
[10’KapOB3PbIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepranoB. CTaTHYECKOE AIEKTPUUYECTBO.

3amurTa 4eaoBeKa U cpesibl OOUTaHMs OT BPEAHBIX M OMACHBIX (aKTOPOB MPUPOAHOTO,
AHTPOIIOT€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHHUSL.

OCHOBHBIE IPUHIUIIBI 3AIUTHI. 3alIUTA OT XUMUYECKUX U OMOJIOIMYECKHX HeraTUBHbBIX
¢dakTopoB. 3ammTa OT PHEPTETHYECKUX BO3JACHCTBUH M (usmueckux mnojei. ObecneueHue
0e30IaCHOCTH  CHUCTeM, paboTaroIluX 1O0J JaBileHHEeM. be30macHOCTh AKCIUTyaTallu
TpyOOIIPOBOJIOB B XMMHUYECKOM MTPOMBIIIIIEHHOCTH. be3onacHas skcmtyaranus KOMIPECCOpPOB.
AHanus ¥ OLEHUBAaHUE TEXHOTEHHBIX U IPUPOJHBIX PUCKOB.

Obecneuenre KOM(MOPTHBIX YCIOBUH JUIS KU3HU M JIEATEILHOCTH YenoBeka. [lonstue
KOM(OPTHBIX MM ONTUMAIBHBIX YCIOBMHA. Mukpokiumar nomemieHuil. OceleHue u
CBETOBAsI CPe/ia B IOMEILEHUU.

[Tcuxodusnonornyeckre u 3proHOMUYECKHE OCHOBBI 0€3011aCHOCTH.

[Icuxmveckne mporeccrl, CBOWCTBA M COCTOSIHHUS, BIUSIOMNE Ha 0€30macHOCTh. Bunbl n
YCIIOBUS TPYIOBOH AEATENBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

UpesBblyaiiHble CUTYalluu U METO/bI 3aIUTHI B YCIOBUSIX UX peaU3allU.

O6ume cenenus o YC. Ioxap u B3pbIB. ABapUU Ha XMMHUYECKH ONACHBIX 00BEKTaX.

Pagunanmonnsie aBapumu. [Ipubopsl paguallMOHHOM, XMMHMYECKOH pa3BeIKku U
JO3UMETPUYECKOTO KOHTPOJsA. YUpe3BblualiHble CUTyallUH BOEHHOIO BpEMEHH. 3alluTa
HAceJIeHHWsT B YpEe3BbIYAMHBIX CUTyalUsX. YCTOMUMBOCTH (PYHKIIMOHHUPOBAHUS OOBEKTOB
SKOHOMMKH B UPE3BbIUANHBIX CUTYaLUAX.

VYrpasieHnne 6€30MacHOCThIO )KU3HEIEATEIbHOCTH.

3aKoHOJATeIbHbIE M HOPMAaTHBHBIE IPAaBOBbIE OCHOBBI YIpaBJIEHUS O€30MaCHOCTHIO
KHU3HEEATeNIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBieHHMs Oe3omacHOCThIO. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrpaBieHHEe 0€30aCHOCTHIO.

4. O0beM y4eOHOI AUCIHUIIIHHBI:

Bun yae6HO# paboThI B 3auerHbIx B akazgem. B actpon.
eTMHUIIaX qacax Yacax
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 4.0 144 108
yueOHOMY IJIaHY
AyauTOpHBbIE 3aHATHSA: 0,34 12,4 9,3
Jlexuuu (JIek) 0,22 8 5,94
JlaGoparopusie 3ansTus (JI3) 0,11 4 2,97




CamocrositesbHas padora (CP): 3,42 123 92,25
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40 29,97
[ToaroroBka K J1abopaTopHBIM paboTam 0,56 20 15,12
Jlpyrue BUbI CaMOCTOSTEIHFHON paboThI 1,75 63 47,25
Bua uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 0,24 IK3aMeH IK3aMeH
(8,6) (6,45)

AHHOTAIIUA
K Y4e0HOM nporpamMMe JUCHMILIHHBI
«IIpoueccol u anmapaTbl XuMHYeckoii Texnogaorun» (b1.5.09)

1. leab AMCHUNJIMHBI — BMECTE C AWCIUIUIMHAMHU OOIEH XWMHYCCKOW TEXHOJIOTHEH,
XUMHUYECKMMH TPOIECCAaMH W PpPeakTopaMu U JIPYTUMH, CBA3aTh OOILIEHAYyYHYIO U
OONICHH)KEHEPHYIO MOJATOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOIWMO IMPHU TOJTOTOBKE
0akaiaBpoB MO JAHHOMY HAaNpaBIICHUIO JIJIS HAyYHO-HCCIEA0BATEIbCKON U MPaKTUYECKOU
paboThI HA TIPEATIPUATHIX

2. B pe3yJbTare U3y4eHUs: JUCHUIIMHBI 00y4aOUIUiics MO NporpaMmMe 6akajaBpuara
JMOJIKEH .

Obnaoams crnenyromumu odmenpodeccuonanbubMu (OIIK) koMnereHmsaMu:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUTUTAH B Tipodeccruonanbroit aesrenbHoctu (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMA O COBPEMEHHOW (H3MYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JIsl TOHUMAHUS
— OKpy’Karolero Mupa u sisienuii npuposi (OITK-2);

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOSHHH BEIIECTBA, MPUPOAEC XUMHUYECKOH
CBS3M B pPa3jMYHBIX KJacCaX XHWMHUYECKUX COCAMHEHWI s MOHMMAaHUS CBOWCTB
MaTepHajoB M MEXaHHW3Ma XHMHUYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM
mupe (OI1K-3).

3nams:

OCHOBBI TEOpUHU IIEPEHOCA HWMIYJIbCa, TEIUIA W MAaCChl; NPUHIUIBI (PU3HUECKOTO
MOJICTTUPOBAHUS TPOIIECCOB; OCHOBHBIC YPAaBHEHHS IBUKECHHS KUAKOCTEH; OCHOBBI
TEOPHH TETUIONIEPEIaur; OCHOBBI TEOPUH MAacCOIlepeaud B CHCTEMaX CO CBOOOIHOMN H
HEMOJIBIKHOW TpaHUIle pasziena ¢a3; TUMOBBIE MPOLECCH XMMHUYECKON TEXHOIOTHH,
COOTBETCTBYIOIIUE AIMAPaThl U METOJIBI X pacyera;

METOJIbI  MOCTPOCHHSI OMIIUPUYECKHX W TEOPETUYCCKUX  MOJENCH  XHWMHKO-
TEXHOJIOTUIECKUX MPOIECCOB.

Ymemo:

OTIPEICNIATh XapaKTep MBIKEHUS >KUIKOCTEH U Ta30B; OCHOBHBIC XapaKTEPUCTHKHU
NPOIIECCOB TEIUIO- M MAaccolepeaadyd; pacCYMTHIBATh TapaMeTpsl M BBIOWpATh
anmapartypy JUisl KOHKPETHOTO TEXHOJIOTUYECKOTO MPOIIeCcca;

pacCUMTHIBATh OCHOBHBIE XapPAKTEPUCTUKH XHUMHUKO- TEXHOJIOTMYECKOTO TpoIlecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY.

Bnaodemu:

METOJJaMU TEXHOJOTUYECKHX pPacyeTOB OTACIbHBIX Y3JIOB W Je€Taleld XHMUYECKOTO
000pyI0BaHNS;

HaBBIKAMU TIPOCKTUPOBAHUS THITOBBIX aIlllapaToOB XMMUYECKOHW MPOMBITIIEHHOCTH;
METOJaMH  OTIPEACTICHUS PAI[MOHAIBHBIX  TEXHOJOTHYECKHUX PEKHMOB PaOOTHI
000pyI0BaHUSI.
3. KpaTkoe coep:kaHue JUCIHUTIINHBI



Pa3znen 1. ['mapoamHaMudeckrue MPOIECCHl W almapaThl XUMUYECKON TeXHOJOTUH. OCHOBBI
TEOpUHU SBJICHHUN TepeHoca. OO0mue 3aKOHOMEPHOCTH THAPOJWHAMHUKHU, TEIIONEpPEeaayul H
Maccomnepenauu. JKuakoctu u ras3bl. ['maponuHamuka. TedeHne B TpyOax M KaHalax.
[TomobHoe mpeoOpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pasmepHbie MepeMeHHbBIE -
KPUTEPUHU THAPOIUHAMUYECKOTO moaooust (Dinepa, Peitnonbaca, @pyna, roMOXPOHHOCTH), UX
(dbu3nuecKkuil CMBICT; TapaMeTpuueckue Kputepud. KputepuaabHoe ypaBHEHUE IBWKCHHUS
BSI3KOM KHAKOCTH. BBIOOp ckopocTeit moTokoB. IlepeMernienne >KMIKOCTEH W Ta3oB C
MTOMOIIIbIO MAIINH, MOBBIIAIOIIUX JABJICHHE.
Pa3nen 2. TenoBble NpoOIECCHl U alapaTbl XUMUYECKOM TEXHOIOTHH.
OcCHOBHBIE TEIUTIOBBIC MPOLIECCHI B XUMUYECKOU TexHojoruu. uddepeHnmnansHoe ypaBHeHNE
nepeHoca sHeprud B ¢opme TemaoTbl. KOHBEKTHBHBIH NEPEHOC TEIUIOTHL. PaguaHTHBIM
TeruionepeHoc. Terionepenaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.
Paznen 3. Ilpoueccel U anmapaThl paslieleHuss TOMOreHHbIX cucteMm. (OcHOBHbBIE
MacCOOOMEHHBIE MPOLIECCHI).
OcHoBbl MaccooOMeHHBIX TporeccoB. uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO
MepeHoca Macchl B OMHApHBIX cpeaax. Macconepenada. MarepualibHbIH OanaHc HEMPEPhIBHOTO
yCTaHOBUBILIETOCs mpoiiecca. Pacuer MacCOOOMEHHBIX MPOLIECCOB U aIllapaToB AJIsi CUCTEM C
OJIHMM pacCIpeAeIieMbIM KOMIIOHEHTOM.
Pacuer nmonepeuynoro ceuenus (quamMerpa) KOJIOHHBI; MPEAebHO OMyCTUMAsi U IKOHOMUYECKH
ONTUMAaJIbHAsl CKOPOCTHU CIIOMIHOM (ha3bl. OCHOBBI pacyeTa BHICOTHI MAaCCOOOMEHHBIX
anmnapaToB C HEMPEPHIBHBIM U CTYNEHYATHIM KOHTAKTOM (ha3. OO1Ire IpUHIHUIIBI YCTPOMCTBA U
KJIacCU(PUKALIMS anmapaToB JJIsi MACCOOOMEHHBIX MTPOIIECCOB B CHCTeMax «ra3(map)-
KHUAKOCTb». OCOOCHHOCTH KOHCTPYKIH abcopbepoB. OCHOBBI pacueTa | ammaparhbl s
TUCTUIIISLIAHN.
Pa3znen 4. OcHoBHBIE ruapoMexaHuyeckue mporecchl. [Iporeccel U ammaparbl pa3aeneHus
TETEPOTCHHBIX CUCTEM.
Pa3znenenuie >kMIKUX W Ta30BBIX FE€TEPOTEHHBIX CUCTEM B IOJIE CHJI TSHKECTH. TedeHue uepes
HETIOJIBMKHBIE 3€PHUCTHIE U TICEBIOOXKIDKEHHBIE ClTOM. DUIBTPOBAaHUE CYCIICH3UNH U OYUCTKA
ra3oB OT MbLIeH Ha QUIBTpPaX.

4.00beM yueOHOMH TUCUMILTUHBI:

Bcero 5 cemecTp 7 cemecTp
Bunpt yueOHoI paboThI 3au. 3au.
AKk. gac 3au. ef Ak. gac AKk. yac
oL . Jac. . eI . Jac. e . 4ac.
O0mas Tpya0eMKOCTh
AUCHMIIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
TJIAHY
AyIUTOPHBIE 3aHITHS: 0,91 32,8 0,455 16,4 0,455 16,4
Jlexruu (JIek) 0,45 16 0,225 8 0,225 8
[Tpaktuueckue 3austus (I13) 0,45 16 0,225 8 0,225 8
Camocrosennnas padora | g5, | 39 4,305 155 | 4305 | 155
(CP): ) k) )
CamocTosTenbHOE N3yUYECHHE
PA3IENOB AMCHHILTHHb 8,6 310 4,3 155 4,3 155
Bua uTOroBoro KoHTpoOJsA: JK3aMeH JK3aMeH
SK3AMeH 0,48 17,2 0,24 (8.,6) 0,24 (8.6)
Bcero 6 cemecTp 7 cemecTp
Bunast yueOHol paboTh 3au. | AcTtp. 3ad. e Actp. 3au. AcTp. qac
el. qac. - CAL qac. ell. TP- )




O01mas Tpy10eMKOCTh

JUCUMILIAHBI M0 Y4eOHOMY 10 270 5 135 5 135

ILUIAHY

AYJIUTOPHBIE 3aHATHSL: 0,91 24,6 0,455 12,3 0,455 12,3

Jlexiuu (JIek) 0,45 12 0,225 6 0,225 6

ITpaktrueckue 3ansatus (113) 0,45 12 0,225 6 0,225 6

%{;‘;}“"’”em’“a” padora | g6 | 2305 | 4305 | 11625 | 4305 | 116,25

CamocTosiTeIbHOE U3YUECHHE 8.6 2325 43 116,25 43 116,25

pa3esioOB TUCIUILIMHBI

Bua uTOrOoBOro KoOHTpoOJIA: JK3aMeH

IK3aMeH 0,48 12,9 0,24 (6,45) 0,24 31((511\54;11
AHHOTAIUA

K Y4eOHO# mporpaMme JHCIHUILIAHBI
«O6mas xumu4eckasi rexnojorus» (b1.5.10)

1. Heap aucuunjuHbl — GOPMUPOBAHUE 3HAHUN B 00JACTH peanu3aliil XUMUKO-
TEXHOJIOTUYECKHX TMPOIECCOB C y4yeToM (U3UKO-XUMUYECKHMX OCOOEHHOCTEMH
MPOTEKAIOIIUX PEAKIU, BEIOOpA ONTUMAJIbHBIX YCIOBUN pealiu3yeMbIX IPOLIECCOB,
BbIOOpa S(PEKTUBHBIX PEAKTOPOB, MPHOOPETEHUS HABBIKOB B COCTAaBJICHUU
MaTepUaIbHBIX U TEIJIOBBIX 0aJaHCOB, B pacueTe MPOIECCOB U PEAKTOPOB Ha OCHOBE
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUS, TOJYYeHHs] 3HAHUU B 00JIacTH pa3paboTKu
sHEprocOeperarnx XUMUKO-TeXHONMOrnueckux cucrteM (XTC), 0e30TXOHBIX W
MaJIOOTXOAHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabraTe u3y4YeHHs JUCHUILUIMHBI OOydYamluiics MO0 mporpamme
0akaJlaBpUAaTAa J0JIKEeH

Obnadams crnenyronumu obmenpodeccuonanbabiMu (OIK) komneTeHIUAMNU:

CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCITUILINH B podeccnonansHoi nesitenbroct (OTTK-1);

TOTOBHOCTBIO HCIONB30BaTh 3HAHHUS O COBPEMEHHOW (PU3MYECKOW KapTHHE MHpa,

MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUU BEIIECTBA JJISl TOHUMAHUS

— OKpPY’KaroIero Mupa u sipjenuit npuposi (OITK-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSA O CTPOCHUM BEUIECTBA, MPUPOAEC XUMHUUYECKOU

CBSI3M B PA3IMYHBIX KJIACCaX XHUMHMUYECKHX COCIWHEHWM I TOHHMMaHUs CBOWMCTB

MaTepUalioB U MEXaHW3Ma XHMHUYECKHX IPOIECCOB, MPOTEKAIINX B OKPYKAIOIIEM

mupe (OIIK-3).
3Hams:

OCHOBBI TEOPUH XHUMHUYECKHUX MPOLIECCOB U PEAKTOPOB;

METOJIOJIOTHIO MCCIEAOBAHUS B3aUMOJICHCTBUSI XUMUYECKHUX MPEBPALICHUN U SBICHUIMA

NepeHoca Ha BCEX MacCIITAaOHbBIX YPOBHSX;

METOMKY BBIOOpa peakTopa U pacuéra mpolecca B HeM;

OCHOBHBIE PEAKIIMOHHBIE TIPOIIECCHI M PEaKTOPhl XUMHUUECKOW U OMOTEXHOJIOTHH;

OCHOBHbBIE€ TPUHIUIIBI OpPraHU3alMd XUMUUYECKOTO MMPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYPY, METOBI OIIEHKH 3(P(HEKTUBHOCTH MPOU3BOJICTBA,
OCHOBHBIE XUMUUYECKHE MPOU3BOJICTBA.

Ymemn:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOT0 IIPOIecca;
— BBIOPATh pPAallMOHANBHYIO CXeMY IPOU3BOJICTBA 33JJaHHOTO MPOJYKTA;
— OLEHUTh TEXHOJIOTUYECKYIO 3P(HEKTUBHOCTh MTPOU3BOJICTBA; BHIOpATh A3 (HEKTUBHBINA THUIT

peaxTopa;



— TPOBECTH PacyeT TEXHOJOTHYCCKUX MapaMeTPOB IS 3aJaHHOTO TIPoIlecca;

— ONpEeNeNUTh MapaMeTPhl HAWTYYIIEH OPTaHU3AIMH [TPOIIeCcCa B XUMUYECKOM PEAKTOpE.
Bnaoemw:

— MeTrojaaMu aHanu3a 3QPEKTUBHOCTH PaOOTHl XMMHYCSCKUX ITPOU3BOJICTB;

— METOJaMH pacueTa W aHajim3a MPOIECCOB B XUMHUYECKUX PEAKTOPax, ONPEAeTICHUS

TEXHOJOTMYECKUX ITOKa3aTesIeH;

— METOJIaMH BBIOOPA XUMHUYECKHX PEAKTOPOB.

3.Kpartkoe coep:kanne TUCIHUINIUHDI

Paznen 1. Xumuueckasi TEXHOJIOTHUS U XMMHUYECKOE MPOU3BOICTBO

1.1. OcHOBHBIE OIpEACIICHHS U MOJ0KEHHUS.

XuMuyeckass TEXHOJOrusi - Hayka 00 DJKOHOMHYECKH, OKOJOTMYECKH U  COIHAIBHO
000CHOBaHHBIX CTHOC00ax W TpoIeccax MepepaboTKU CHIPhbsi ¢ M3MEHEHHEM €ro COoCTaBa H
CBOMCTB IyTEM IPOBEJICHUS XUMUYECKHX U (PU3UKO-XMMHUECKUX MPEBPAIICHUH B MPEIMETHI
MOTpeOJIeHUsT U CpelcTBa Mpou3BOoACTBA. OOBEKT XMMHUYECKON TEXHOJOTUU - XHUMHYECKOE
MIPOU3BOJICTBO. MeKOTpacaeBO XapakTep XMMHYECKON TEXHOJIOTUU. Pa3BUTHE XMMHUYECKUX
MPOU3BOACTB U XUMUYECKOW TEXHOJIOTHH. MeCTO XMMUYECKOM TEXHOJIOTHH B IMTPOMBIILICHHON
chepe U METOJOB XUMUYECKOM TEXHOJIOTUHM B HEXMMHUYECKUX OTPACISAX MPOMBIIUICHHOCTH.
MeToapl XMMUYECKOW TEXHOJOTUU — CHCTEMHBIH aHAJM3 M METOJbl MaTeMaTHYEeCKOTrO
MozenupoBaHusi. CUCTEMHBIN aHANU3 CIOXKHBIX CXEM U B3aUMOJICHCTBHIA JIEMEHTOB CXEMbI —
MOHATHE W cojaepkaHue Merona. DU3MYECKoe W MaTeMaTHYeCKOe MOJICIHpPOBAHUE,
OTIpe/IeICHUE U OCHOBHBIC TMOHATHUSA, UX MECTO B MHKEHEPHO-XUMHUYECKUX HCCIIEOBAHUSIX U
pa3paboTkax. MecTo 1 3HaYCHHE HATyPHOTO M BEIYHCIUTEIIEHOTO IKCIICPUMEHTA.

Conepsxanue u 3aa4u y4eOHOTO Kypca.

1.2. XumMu4eckoe npou3BOACTBO.

[loHATHE O XMMHYECKOM MPOM3BOJCTBE KaK O CHCTEME MAIlWH M allapaToB, COSAMHEHHBIX
MaTepUaJbHBIMU M  DHEPreTHUECKUMU  TOTOKaMH, B  KOTOPBIX  OCYIIECTBIISIOTCS
B3aMMOCBSI3aHHBIE XUMHUYECKHE TTPEBpaIIeHNs U (PU3NIECKHE TPOLIECCHl epepadOTKH CHIPhS B
MPOAYKTHl. MHOTO(YHKIIMOHATIBHOCTh XUMHUYECKOTO TPOU3BOJICTBA - MOJTYYCHHE MPOAYKTOB,
SHEPro- U pecypcocOepekeHrne, MUHUMM3AIUs BO3IEHCTBUS Ha OKpYyXawlyto cpeny. Obmas
CTPYKTYypa XHMHUYECKOTO MPOU3BOJICTBA - COOCTBEHHO XMMMUYECKOE MPOU3BOJICTBO, XpPAHEHHE
CBIPBS ¥ IPOAYKIUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS ¥ Oe30macHoCcTH. OCHOBHBIE MTOJICUCTEMBI
XUMHUYECKOTO TPOU3BOJCTBA - MOATOTOBKA CHIPbSi M MaTepHalioB, XUMHUYECKHEe U (PU3UKO-
XUMHAYECKHE TPEBpAIleHUs. BBIACICHHE MPOAYKTOB, 00€3BpEKMBAHUE YTHIIM3AIUS OTXOJIOB,
TEIUIO- W 3HEproodecrevyeHue, BOJONOJATrOTOBKA, YIpaBiIeHHE HPOU3BOJICTBOM. OCHOBHBIE
TEXHOJIOTUYECKHE KOMIIOHEHTHI - CBIPbE, BCIIOMOTATEIbHBIE MAaTepHalbl, OCHOBHOW W
JIOTIONTHUTEBHBIA  MPOIYKTBI,  OTXOABI, JHEPreTHYeCKHe pecypchl, 000pyaoBaHUE,
CTPOUTENBbHBIC KOHCTPYKIIMU ¥ MTPHOOPHI, POU3BOACTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE = UM KONMYECTBEHHBIE  TOKA3aTeNM  XHUMHUYECKOTO  TPOM3BOJACTBA:
TEXHOJIOTUYECKHE TTOKA3aTeIN - MPOM3BOIUTEIHLHOCTh M MOIIHOCTH TPOU3BOJICTBA, BBIXOJ
MPOJYKTa, pPacxXoAHble KOAI(PQOUIUEHTHl MO CHIPhI0 M JHEPTHH, WHTEHCHBHOCTH IMPOIIECCOB,
Ka4ecTBO MPOAYKTAa; SKOHOMUYECKHE TOKa3aTeln - ce0eCTOMMOCTh MPOIYKTa, MPUBEICHHBIC
3aTpaThl, yAeIbHbIC KAaUTAIbHBIE 3aTPaThl, MPOU3BOIUTEIILHOCTh TPY/AA; IKCIUTyaTallHOHHBIE
MOKa3aTely - HAJCKHOCTh U 0€301MacHOCTh (PYHKIIMOHUPOBAHHSI CHCTEMBI, YyBCTBUTEILHOCTH,
PEryaupyeMocTh U YIPaBIIIEMOCTh NpOIlecca; COLUalbHbIE TOKa3aTelnu - BO3ACHUCTBHE Ha
OKPYKaIONIYIO Cpey, 0e301MacHOCTh OOCTYKHBAHUS, CTETICHh MEXaHNU3AIIMN W aBTOMAaTH3AIIHH.
1.3. CoipbeBbIe pecypchl, BOJa U JHEPTUsl B XUMUYECKOM ITPOU3BO/ICTBE.

Knaccudukaiusi ChIpbeBBIX PECypcoB 1O Pa3UYHBIM MpPHU3HAKaM - (a30BOMY COCTOSHHIO,
MIPOUCXOXKACHUIO, UCTOYHHKAM. MUHEpalbHOEe ChIphe (PyIObl M TMOJIE3HBIE HCKOMAEMEIE),
OpTaHUYeCKOe MPHPOTHOE ChIPbe (TOPIOYHE UCKOMAaeMbIe), PACTUTEIILHOE U JKHBOTHOE CHIPBE,
BTOPUYHOE CBIPbE - UX HMCIIOJIb30BaHUE U MyTH nepepadoTku. OCHOBHBIE CIIOCOOBI EPBUYHOM
00paboTKu ChIphs (OOOTaIlIEeHNEe, OYMCTKA, TTOATOTOBKAa K TPAHCIIOPTUPOBKE M MepepadbOTKe).



[lonsiTHe, CymHOCTh W TPUMEPHl YIIIyOJIEHHS HCHOJB30BaHUS CHIPhS, KOMOWHUPOBAHUSA
MIPOU3BOJICTB M KOMIUIEKCHOM MEpepadOTKU CHIPbHSL.

3HaueHUE M WCIIOJIb30BaHHWE BOJABI B XUMHUYECKHX MPOU3BOJACTBaX. VICTOYHHKU BOJIBI.
TpeboBaHusT K TEXHOJOTHYECKOW ¥ OBITOBOW BOjE. IIpOMBINUICHHAs TOIATrOTOBKA BOJIBI H
METOJIbl €€ OYUCTKU OT mpumecei. OCHOBHBIE METO/IbI KOHTPOJISI Ka4eCcTBa BOJbL. DKOHOMUS
BOJIOIOTPEOIICHUST B IPOU3BOJICTBE. BOJ00OOOPOTHBIE CHCTEMBL.

Bunbel 1 UCTOYHMKHM SHEPTUM B XMMHUYECKOH MPOMBINIIEHHOCTH. MacmTaOpl moTpebieHus: u
CIOCOOBl YMEHBIICHHUS JHEpreTHueckux 3arpaTr. CyIIHOCTh W MPHUMEPHl pEreHepaluu |
peKymnepanuu SHEPruu. DHEProTEXHOJIOTMUYECKHE CHCTEeMbl. BTopuuHble 3HepreTudyeckue
peCypCBhl.

Paznen 2. TeopeTuueckie OCHOBBI XMMHUECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEICICHUS U MOT0XKECHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHX TIPEBpAIllEHUN - CTEXHOMETPUYECKUE,
TEpMOAMHAMMUYECKHE, KHHeThdyeckue. lloka3zaTenn XuUMHUYECKOro IpEBpALEHUS - CTENEHb
MpeBpalIeHNs], BBIXOJ NPOAYKTa, HHTerpajibHas u AuddepeHnraibHas CeIeKTUBHOCTH,
CKOPOCTH peaKkLU U MPEBpallleHUsl PeareHTOB.

2.2. XuMHY€ECKHE MPOIECCHI.

Omnpenenenne. Krnaccupukamuss XMMHUYECKHMX IPOLECCOB MO PAa3IUYHBIM TpPU3HAKAM -
XUMHYECKUM (BHJl XUMHYECKOW pEaKiuu, TEPMOJAMHAMUYECKHE XapaKTePUCTHKH, CXeMa
npeBpamieHuii) 1 (pa30BbIM (YUCIIO U arperaTHOE COCTOsTHHE (ha3).

I'omorennslii xumuyeckuit mpouecc. OrmnpeneneHre W MpUMEphl. BiusHHEe XUMUYECKUX
MIPU3HAKOB U YCIOBHIA MIPOTEKaHMS MpoIiecca Ha ero nokaszarenu. CrocoObl HHTECHCU(UKAITUH.
[lonsTre onTUMaNbHBIX TeMmmeparyp. ONTUManbHBIE TeMIEpaTypbl Al OOpaTHUMbBIX H
HEOOPAaTUMBIX IK30- U YHJOTEPMUYECKHUX PEaKIUI.

I'ereporeHHplli (HEKaTATUTUYECKUN) XUMHUYECKUU Tmpouecc. OmpeneneHre W MPUMEPHL.
CrpykTypa mporecca u ero cocrapistomnue (crtaauu). Habmogaemas cKOpoCcTh XUMHUYECKOTO
npeBpatieHus. O6mactu (pexuMbl) MPOTEKaHUs Mpoliecca, JUMUTUPYIOIAs CTaIus.
I'ereporennsiit xumudeckuii mporecc "ra3z (KuaKocTs) - TBepaoe". OO0CHOBaHKE, TOCTPOCHHE
Y aHaJN3 MaTeMaTU4YeCKOW MOJENHU 7Sl peakiuil ropeHus (Mojaens "cxuMatromasics chepa) u
TOMOXUMHYECKON (Monens 'c HeB3aumojeicTByrommuM siapom"). Habmromaemass cKopocTh
MpeBpalleHNs, BpeMsl TpeBpallleHuss U MyTH HHTEHCU(UKALUU AN Pa3ludHbIX 00JacTei
MpPOTEKaHus Ipolecca.

I'ereporenHplii XUMHUYECKHIl Tporecc '"ra3 (KUAKOCTH) - JKUAKOCTH'. (OOOCHOBaHUE,
IIOCTPOCHUE U aHaJIU3 MareMarudyeckol Monenu. HaGmromaemasi cKOpoCTbh NMpEBpaLEHUS U
obactu mpoTekanus mporecca. [1yTn nHTeHcuuKanuu 1 pa3IMyHbIX PEeKUMOB Mpoliecca.
Karanutuuecknii nponecc. Onpenenenue, kiaccupukanus, npumepsl. ['eTeporeHHbId KaTanus
Ha TBepJoM Karanuzatope. OO0CHOBaHUE, MOCTPOCHHUE U aHAU3 MaTeMAaTHUYECKON MOJAeTr Ha
KaTaJUTUYECKON MOBEPXHOCTH U B MOPUCTOM 3€pHE KaTayiuszaropa. Habmiomaemasi ckopocThb
npeBpatieHuss U oOjacTu mnpoTekaHusi mporecca. CTemneHb HCIONb30BaHUS BHYTPEHHEU
noBepxHocTU. [1yTn MHTEeHCHDUKAIK KaTaTUTHYECKUX TPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OnpeneneHre W Ha3HAuY€HHE XHMMHMUYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHUYECKUX OTpacisX MPOMBIIUIEHHOCTH. OO030p THIIOB XHMHUYECKHUX pPEaKTOpOB, HX
CTPYKTYpHBIE 3JIEMEHTHI (peaKIMOHHAs 30HA, YCTPOMCTBAa BBOJAa U BBIBOJA, CMEIICHUS,
pas3zieneHus U pacrpesielieHusl MOTOKOB, TeIUIOOOMEHHBIE 3J€MEHTHI), OCHOBHBIE MPOLIECCH U
SIBJICHUS B HUX.

CucremaTu3zaiuss TPOIECCOB B XHMHUYECKOM pEAKTOpe MO MaciiTady HuX MPOTEKaHUS:
XUMHUYECKas peakIus, XUMHUYECKUH TpOLecC B JJIEMEHTapHOM o00beMe, MpOoIecChl B
PEaKIIMOHHOM DJIEMEHTE U B PEaKTOPE B IIEJIOM, - UX B3aUMOCBSI3b M HepapXudeckas CTPyKTypa
MaTeMaTHYeCcKOM MOJeNI mpolecca B peakTtope. IIpumepsl mporeccoB B pa3iMuYHbIX BHJAX
XUMHYECKHX PEaKTOPOB.



Krnaccudukanus mpoiieccoB B peakTopax IO pPa3IMYHBIM TMPU3HAKAM - BUJ XHUMHUYECKOTO
mpolecca, OpraHM3alus MOTOKOB pEareHTOB (CXeMa JBIKEHHS PETeHTOB Yepe3 pPeakTop,
CTPYKTypa IOTOKOB B PEAKI[MOHHON 30HE), OpraHu3alus TEIJIOBBIX MOTOKOB (TEIIOBOU
PEeXUM, CXeMa TerI000MeHa), CTallMOHAPHOCTD MpoIiecca.

O6ocHOBaHME U TMOCTPOCHHE MaTeMaTUYECKOM MOJENIH Mpoliecca B PEaKTopax pa3nyHOro
THIA KaK CUCTEMbl YpaBHEHHH MaTEpUAIILHOTO M TEIJIOBOTO 0ajlaHCOB HA OCHOBE JAHHBIX O
CTPYKType MOTOKAa, XUMUYECKUX MPEBPAIICHUIX, SIBICHUAX MepeHoca TeIUla U BEIlecTBa U UX
B3auMoieiicTBrM. CrucTeMaTu3anus 1 KIacCupUKaIys MaTeMaTHYECKUX MOJIeIei Mpo1eccoB B
peakTopax.

W3oTepmuueckue NPOIECChl B XHMHYECKOM peakTope. BimsHue CTPyKTypbl TOTOKa
(umeanbHOE CMENIEHHE M BBITECHEHHWE), CTAllMOHAPHOCTH Imporecca (MPOTOYHBIA U
NEpUOMYECKUd), TapaMeTpoB W  YyCJIOBHW MpOTEKaHHWsl Mpolecca (TemIeparypa,
KOHIEHTpalLUs, JaBJIeHHE, 00beM PEaKIIMOHHOM 30HBI, BpEeMs), BHJIa XUMUYECKOW peaKIHu
(mpoctass W cnoxHas, oOpaTtuMmas U HeoOpaTMMas) M € TMapaMeTpoB Ha MPOQPMIN
KOHIIEHTpALlM{ U MOKa3aTeNu Mpoliecca B peakTope (CTereHb MpeBpalleH s, BEIX0A MPOAYKTa,
CEJICKTUBHOCTh Tipouiecca). OCHOBBI pacuera mporecca B peaktope. CormocraBiieHHE
3¢ (HEeKTUBHOCTU TPOIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJEISMHU HA€aTbHOTO CMELICHUS U
BBITECHECHHSI.

Heunzorepmuueckue nporecchl B XUMUYECKUX peakTopax. OpraHuzaius TeIIOBBIX MOTOKOB U
PEKMMOB B XMMHUYECKUX peakTopax. Pacmpenenenue temnepaTypbl, KOHIEHTPAIIUI U CTETICHU
MIPEeBpALICHHS B PEAKTOPE B peKUMaX HJI€aTbHOIO CMEIICHHS U BHITECHEHHUS, aquabaTnyecKoM
n c temwiooOMeHoM. CBs3p TemmepaTypbl M CTENEHH IpEeBpallleHUus B aauabaTH4ecKoM
npouecce. ComocTaBleHHE C U30TEPMUYECKUM pEXKHUMOM. YHCIO U yCTOMYUBOCTH
CTallMOHAPHBIX PEKUMOB B PEAKTOPaX MICATBHOTO CMEIICHHS.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mpHMepax MPEeIMETHO PAaCCMATPHBAIOTCS IMPOMBIIUICHHBIE PEAKTOPBI JUIS
MIPOBEJICHUSI MIPOIECCOB TOMOTCHHBIX, T€TEPOTCHHBIX W KATaJIUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIEC XapaKTEPUCTUKHA U OCOOCHHOCTH PEXHMMa, 00JIACTH UCTIOIH30BAHUSI.

Pazgen 3. Xumuueckoe Npou3BOJCTBO, Kak XUMHUKO-TeXHOJorndeckas cucrema (XTC).

3.1. CTpyKTypa M ONHCAHUE XUMHUKO-TEXHOJIOTHYeCKOil CHCTEMBI.

XUMHUYECKOE TPOU3BOJACTBO Kak xuMuko-texHosorudeckas cucrema (XTC). Tlonstue
cucteMbl U XTC. CocraB XTC: »simemMeHTBI, CBS3HM, IOACHCTeMbI. OiemMeHThl XTC,
KJIaccuuKalys 1o BUIY MPOILIECCOB U Ha3HAaueHMI0. TexHomorndyeckue cBsizu 3aemMeHToB XTC
(motokm). IlocnemoBaTenbHas, MapaijielbHas, pa3BEeTBICHHAs, IOCIEI0BATEIbHO-00BOAHAS
(6aitmac), oopaTHas (PEIUKI) TEXHOJIOTHYECKUE CBsI3U. X cXeMbl U Ha3HaueHHe.

Onucanne XTC. Bugsl mozpeneit XTC - onucarenbHble U rpagudeckue. OmnucarenbHble
MO - XHUMHUYECKas CcxXeMa U MaTeMaTuyeckas wojnenb. ['paduueckue wmomenu -
(GyHKIIMOHATBHAS, TEXHOJOTUYECKas, CTPYKTypHas U JApyrue (cleuuasbHble) CXEMBI.
Haznauenwue, npuMeHeHre U B3aUMOCBS3b MOJICIICH.

3.2. Ananmm3 XTC.

IlonsTue, 3anaun u pezynbrarsel aHanuza X1TC - cocrostaue XTC, MmaTepualbHbI U TEIIOBOU
OasaHChI, TOKa3aTEIN XUMHUECKOTO IIPOU3BO/ICTBA.

Cpoiictea XTC kak cCHCTEMBI: B3aHMOCBSI3aHHOCTb PpEXHMOB JJIEMEHTOB, pa3jIuydue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOWYMBOCTH W CYIIECTBOBaHUE
CTallMOHAPHBIX PEKUMOB U JP.

MatepuanbHbli U TEIIOBOW OanaHChl. MeTouKka cOCTaBlIeHUS M pacueTra MaTepuaibHBIX U
teroBbix OanmaHcoB XTC u ee moxcucreM. OcoOEHHOCTH pacueTa OajlaHCOB B CXEMax C
perkiaoM. @opmbl Ipe/icTaBlIeHNs O0anaHcoB (TaONUIIbI, TUarpaMMBbI U Ap.).

MarepuanbHblii OajlaHC UIi MacCOOOMEHHBIX W PEaKIMOHHBIX 3JIEMEHTOB. Vcrmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMUYECKMX U MeX(pa3HbIX OaJaHCOBBIX COOTHOIIEHUII.
CrexroMeTpHuecKUe COOTHOLIEHHS U UX pa3HOBUIHOCTU. CTENEHb MCIOIb30BaHUS ChIPbEBBIX

pecypcoB.



OHTANBIUIHBIN, YPHEPTETUICCKUH (TI0 TIOJIHON PHEPruu) U dKcepreTudeckuii 6amancel u KITJI.

Hx comocraBienue 1 ucIonab3oBanue B ananuze X 1C.
3.3. Cunres XTC.

IMonsitne m 3agaum cunre3a (mocrpoenusi) XTC. OcHoBHble 3Tanbl pa3padorkn XTC.
Posib MaTeMaTH4eCKHX M IBPUCTHYECKHX METO/I0B.

OcHoBHble KOHUenuuu npu cuHrese XTC: DOJHOE UCHOJB30BaHUE CHIPHEBBIX U
JHEPreTUYECKUX  PECYpCOB, MHMHMMM3ALMUSA  OTXONOB, ONTHUMAJIBHOE  MCIIOJIb30BaHHE
anmaparypel. X comepkanue u crnocoObl peann3annu. KomMOMHUpOBaHHbBIE MPOU3BOJICTBA,
COBMEILEHHBIE TIPOLIECCHI, BTOPUYHBIE 3HEPIETUYECKUE PECYPCHI, SHEPrOTEXHOIOIMYECKHE
cucrtembl, nepecrpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOJHbIE IPOU3BOJICTBA - UX IOHATHS,
0COOEHHOCTH U IIPUMEHEHUE.

OnHOpOHBIE TEXHOJIOTMYECKUE CXEMBI: CUCTEMAa PEKYIEPAaTUBHOIO TEIJIOOOMEHA, CHCTEMa
pasfeseHnss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI IIOCTPOCHHSA HX
ONTUMAJIbHOU CTPYKTYpPBI

Pazgen 4. IIpoMblnuieHHbIE XUMUYECKHUE TIPOU3BO/ICTBA.

XHMMHMYECKUE TPOU3BOJACTBA PACCMATPUBAIOTCS IMPEIMETHO KaK peaau3alnus H3yYEeHHBIX
TEOPETUYECKMX OCHOB XUMUKO-TEXHOJIOornueckux npoueccoB 1 XTC, koHIenuui nocTpoeHus
BbIcoKOd(pextuBHO XTC. OCHOBHOH akIEHT naenaercss Ha (U3NKO-XUMHUYECKHE OCHOBBI
KOHLENIUN IIOCTPOCHUS TEXHOJOTMYECKOM CXEMBI IIPOU3BOJACTBA U €r0 IOJCUCTEM.
[IpousBoacTBo cepHoil kucnoThl. [IponsBoacTBo ammuaka. [Ipon3BoICTBO a30THOM KHUCIOTHI.
IIpousBoncTBO cTHpoOa.
Pa3nes 5. CoBpeMeHHbIE TEHAEHIIMY B Pa3BUTUN XUMUYECKON TEXHOJIOTHH.
Tekyiee cocTOsHME XMMHUYECKOW NPOMBIIUIEHHOCTH B MHUPE M TEHACHLUU €€ Pa3BUTHIL.
IlepcnekTrBHBIE  MCTOYHUKM  CbIpbg M d3Hepruu.  Kiacrepusanuss  XMMHYECKOU
npombliiieHHOCTH. CoBMelIeHHbIe npolecchl. [ MOkue u nepectpanBaeMble TEXHOJIOTMYECKHUE
cxeMbl. HOBble XHUMHMKO-TEXHOJOTHUECKHE IMPOLECChl M CIOCOOBI MOJYYEHUs MPOAYKTOB.
Hanorexnomorus.

3. O0beM yuyeOHOi TMCUUIJIMHBI:

4. Buabl padoyeii padéoTbl B sauernbix B axkanew.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 6 216
KonTaktHas padora (KP): 0,57 20,4
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3austus (I113) 0,11 4
JlaGopatopusie 3ansTus (JIab) 0,22 8
CamocrositesbHas padora (CP): 5,19 187
Bujx KOHTpoJIsI: 3a4eT / IK3aMeH 0,24 Ox3ameH (8,6)

. B 3aueTHbIx B acTponom.
Buabi padoueit padoTsl

eIMHULIAX Yacax
O01masi TPYA0eMKOCTh THCHUIIMHBI 110 Y4e0HOMY IUIAHY 6 162
Konrakthas pa6ora (KP): 0,57 15,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3austus (I13) 0,11 3
JlaGopatopusie 3ansTus (J1ab) 0,22 6
CamocrositeabHas padora (CP): 5,19 140,25
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,24 Ox3ameHn (6,45)

AHHOTAUA
K Y4eOHOoil mporpamMmme Q¥ CHUILTHHbBI
«CucTreMbl ynpaBJeHHsI XHMHKO-TEeXHOJIOrH4eckuMu npoueccamu» (b1.6.11)



1. Heap mucuMnmiMHbl — ¢GopMupoBaHHe Oa30BbIX 3HAHUN [0 TEOPUU CUCTEM
YIPaBIEHUS] XUMHUKO-TexHoJaornueckumu npoueccamu (CY XTII), ananuzy cBoHCTB
XTIl kak OOBEKTOB YINpaBICHHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKHX
CPEICTB YIIPaBJICHHUS.

2. B pe3yabrare wu3ydyeHHs JAUCHUIUVIMHBI oOyyawluiicsi 10 mporpaMmme
0akajlaBpHATAa J0JI/KEH !

Obnadams cnenyronumu obdmenpodeccuonanbabiMu (OITK) komneTeHIUAMM
CIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B mpodeccuonanbroi aesreiapaoctu (OIIK-1);

3uams:

— OCHOBHBIC TIOHATHS TEOPUU  YIPABICHUS; CTaTUYECKUE W  JTUHAMHUYECKHE
XapaKTepUCTUKU OOBEKTOB ympaBieHHs; OCHOBHble Buisl CAY U 3aKOHBI
peryJaupoBaHus;

— TunoBeie CAY B XMMHUYECKOW MNPOMBINIJIEHHOCTH; METOIbl M CPEACTBAa WU3MEPECHUS
OCHOBHBIX TEXHOJIOTHUECKUX MapaMeTpoB; ycToitunBocTsh CAY;

— OCHOBHbIe TMOHATUS O HenuHeHHbIXx CAY, penedHBIX cHucCTeMaxX, JOTHYECKHUX
IrOpUTMax yIpaBiIeHUs, aJaNTUBHBIX U ONTUMAIBHBIX CUCTEMAaX yIPaBICHHUS.

Ymemy:

— ONpEeIeNsITh OCHOBHBIC CTATUYCCKHUE M JIMHAMUYCCKUE XapaKTCPUCTUKH OOBEKTOB
yIpaBICHUS;

— BBIOMpATh paIMOHANBHYIO CHCTEMY pEryJupOBaHUS TEXHOJOTHYECKOro Ipoliecca;
OIICHUBATh YCTOMUNUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI IPUOOPOB JiIs tuarHoctuku X T11.

Braoems:

— METOJaMU TEOPUU aBTOMATHUYECKOTO PETyIUPOBAHHUS, OpraHU3allMU U pacyéra cucTeM
ONTUMAJIBHOTO  YIpaBJIEHUS MPOIECCAMU  XMMHYECKOWM TEXHOJOTHH  TOHKOTO
OpPraHUYECKOI0 CUHTE3a.

3. Kparkoe conep:kanue TMCIHHNIHUHbI

Paznen 1. Ocnoeuvie nouamusi ynpagnemus XUMUKO-MEXHOIO2UYECKUMU HPOYECCaMu.
3HaueHHEe AaBTOMATHMYECKOTO YIPABICHUS I Pa3BUTHS XHUMHYECKOM MPOMBIILIEHHOCTH.
OcoOEHHOCTH  yMpaBICHUS] XUMUYECKHM TMPEANPUITHEM U  XUMHUKO-TEXHOJOTUUECKUM
nporeccoM. TeXHHKO-dKOHOMHUYECKUU d((eKT BHEApeHUs aBTOMATU3UPOBAHHBIX CHUCTEM
ynpaBieHusi. Ponb cucteM ympaBieHHs B O0ECHEYeHHMH O€30MacHOCTH XUMHYECKOTO
MPOU3BOJCTBA W OXpaHbl OKpyxXarouieil cpenbl. OCHOBHbIE TEPMUHBI U OIPEICICHUS.
Uepapxust ynpasnenusi. OCHOBHBIE TPUHIUIBI yopaBieHus. Kriaccudukamus cuctem
ynpasinenuss OyHkiuonanbHas ctpykrypa CAY. [lokazaTenu kayecTBa yrnpaBlICHHUS.

Paznen 2. Ocnoswbr meopuu agmomamuyecko2o ynpagieHus.

Marematnueckue monenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanrMoHHOro ucurcienus nisa anann3a CAY. TunoBsle TMHAMUYECKUE 3BE€HbsSI. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAIIEHTHBIE TPE0OPa30BAHUS CTPYKTYPHBIX CXEM.
YcroluuBocts nuHeHbIX CAY ¢ 0OpaTHO# cBs3bio. Kitaccuukanyst 1 OCHOBHbIE CBOMCTBA
00BEKTOB yIpaBieHUs. MeTo bl ONpe/IeieHNs] CBOUCTB 00bEKTOB yrpaBieHus. OCHOBHbIE
3aKOHBI PEryJIUPOBaHUS. PeryiasTopbl Ha OCHOBE NCKYCCTBEHHBIX HEHPOHHBIX CETEM.
[udpossie 1 podacTHBIE CUCTEMBI yIIpaBiieHUs. BbIOOp 3aK0Ha perynupoBaHus U
ONpeIeTIeHUE ONITUMAIIBHBIX apaMEeTPOB HACTPOWKHU IIPOMBIIUICHHBIX PErYyJIsATOPOB.

Paznen 3. Msmepenue mexnonozuveckux napamempos XuMuko-mexHoi02u4eckoeo npoyecca.

lNocynapcTBeHHast cucTeMa MPOMBIIIIEHHBIX TPHOOPOB U CPeACTB aBToMaTu3auu. OCHOBHBIE
TEPMUHBI WM ONpeAeNieHus MeTposiorud. Metoasl usMepeHuid. CpeacTBa M3MEpPUTEIBHOM
TeXHUKH M UX CTaTHYECKHE M JUHaAMudeckue cBoiricTBa. [lorpemnoctu namepennii. CriocoObl
nepenayn MHGOpMaIMu Ha paccrosHue. OpraHuzanus AUCTAaHIMOHHOW amarHocTuku XTII.



N3mepeHne OCHOBHBIX TEXHOJOTMYECKHX IMapaMETPOB: JABIEHUs, TEMIEPATYpPhl, pacxona U
KOJIMYECTBA, YPOBHS JKUJIKOCTH W CHIMYYHMX MATEPUAIOB, COCTaBa W (PUIUKO-XHUMHYECKHUX
CBOMCTB BEILIECTB.

Paznen 4. Ocnosvi npoekmuposanusi agmomMamuieckux cucmem YNpasieHus XUMUKO-
MexXHOI02UYECKUMU NPOYECCAMU.

Oco6ennoctu ynpasneaus X T11. PerynmupoBaHie OCHOBHBIX TEXHOJIIOTHYECKUX MTaPAMETPOB:
pacxojia, 1aBjieHHs, TeMreparypsl, ypoBHs, PH. Texauueckue cpeactsa CAY. OcHOBHBIE
Pa3HOBUHOCTH YIPABIAIONINX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKHU U PACUET UCTIOTHUTEIBHBIX
MEXaHU3MOB U PEryIupyomux opranoB. OdopmiieHne IpoeKTHOrO 3a/1aHus Ha
ABTOMATH3AIMIO TEXHOJIOTHIECKOTO Ipoliecca. BeiOop Touek n3mMepeHus, KOHTPOJS,
YIPABISIEMBIX TAPAMETPOB M YIPABIAIOIIUX BO3AeHCTBUN. CTaHAAPTHI U YCIOBHBIE
o0o3HavyeHus TSl TexHOoIorndaeckux cxeMm. OcHoBHble cBeenust 00 ACY TII B xummueckoit
npoMbiuieHHOCTH. [Ipumepbr ACY TII B xumuyeckoil npoMbIIIIIEHHOCTH. OCHOBHBIE BBIBOIbI
1o kypcy. CoBpemennbie TeHaeHnu B pazsutuu CY XTII.

4. O0béM y4eOHOI TUCIUNTHHBI:

. B 3auerHbIx B akanem. gacax

Bunbl paboueit paboThl

SIMHUIIAX
O01mas Tpya10eMKOCTb AU CHUNITHHBI 5) 180
10 Y4eOHOMY ILIAHY
KonraktHas padora (KP): 0,34 12,4
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3austust (I113) 0,11 4
Jlaboparopusie 3ansaTus (JI3) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
CamocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTLIMHBI 4,42 159
Bua HTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH 0,24 Ok3ameH (8,6)

. B 3aueTHBIX B actponom.

Bunp! paboueit paboThl

SIMHATIAX Jacax
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 5 135
10 y4eO0HOMY ILIAHY
KonrakTHas patora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
[Tpaktuyeckue 3austus (I13) 0,11 3
JlaGopatopusle 3ansTus (JI3) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
CamocTosITeIbHOE U3YUECHHE Pa3/IeIOB AUCIUILIMHBI 4,42 119,25
Bu/1 HTOroBOro KOHTPOJISA: 3a4eT / IK3aMeH 0,24 Ox3ameH (6,45)

AHHOTALUA
padoueii mporpaMMbl U CHHILTHHBI
«®Puaocopus» (b1.5.12)

1. Hea» aucuumiauebl «Punocopus» — chHOpMHPOBATH y CTYICHTOB KOMILJIEKCHOE
MIpeJICTaBJICHHE O POJM U MecTe prtocohun B CUCTEME TYMAaHUTAPHBIX, COIMATBHBIX U
€CTECTBEHHbIX HayK, II03HAKOMUTb HX C OCHOBaMHU (Quiiocockoro 3HaHUS,
HEOOXOIUMBIMHU JUISL PEIICHUS TEOPETUUECKUX U MPAKTUYSCKUX 3a/1a4.

2. B pesyabrare u3yYeHHs [JUCHMIUVIMHBI O0y4YalIIMiicd M0 mporpamme
0akajiaBpUAaTa J0JIKEeH:

Obnadams cnenyronumu 00mekynsTypHbiMU (OK) KoMnieTeHITusAMH:



— CIOCOOHOCTBIO HCITOJIB30BaTh OCHOBBI (DMIOCOPCKUX 3HAHMK 1711 (HOPMHUPOBAHMS
MupoBo33penyeckoit mosuiun (OK-1);

— CIIOCOOHOCTHIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHHM B pPa3IMUYHBIX cdepax
nesrenprocTr (OK-4);
3namo:

— OCHOBHOE COZIEp)KaHUE TTIaBHBIX (PHIOCO(PCKUX IIKOJ U HANpaBJICHUH, IpeICTaBUTENeH
3TUX HIKOJI, CBSI3b U paznuyue ux GuiocoPpcKux uieH, cBsi3b UCTOPUKO-PUIOCOPCKUX
KOHIICTIIINI C COBPEMEHHBIMU MTPOOIeMaMy WHIUBUIYAIbHOW U OOILIECTBEHHON KU3HH.
Ymemy:

— I[IOHMMaThb M aHAJIMW3UPOBATb MHUPOBO33PEHUYECKHUE, COLMANbHBIE W HHIUBUAYAJIbHbIE
Mpo0JIeMbl COBPEMEHHOM >KU3HU; TPAMOTHO BECTH JIUCKYCCHIO, apryMEHTHPOBAHHO
OTCTaWBaTh CBOIO TO3WIMIO MO 3HAYUMBIM (PHIOCO(YCKUM TpodieMaM COBPEMEHHOMN
KU3HU, ONMUpPasch Ha HapaOOTaHHBIN B UCTOpUM (uiocodun marepual; MPUMEHSThH
noJry4eHHble GrIocockre 3HaHHUS K PEIICHHUIO MPO(PECCHOHATBHBIX 3a/1a4;

Braoems:

— TpeACTaBICHUSAMHU O QPUIOCOPHH KaK HAyKe U CUCTEME [IEHHOCTEH, € MECTE B CHCTEME
TYMaHUTapHOTO 3HAHHS; OCHOBaMU (DMUIOCOPCKOTO MBIILICHHUS; KaTeropualbHbIM
anmapaToM MU3y4aeMOl TUCIHIUIHHBI, (HIOCOPCKUMH METOAAMHU aHAIN3a Pa3THIHBIX
npoGieM, HaBblIKaMH  (QHIOCO(PCKONW KyIbTypbl i BBIPAOOTKH CHUCTEMHOTO,
LIEJIOCTHOTO B3IVIs/1a HA JEMCTBUTEIBHOCTh U MECTO XUMHUM M XUMHUYECKON TEXHOJIOTUN
B LIEJIOCTHOM KapTUHE MHpA.

3. Kparkoe conep:kanue THCHUTLUIMHBI:

Beenenue. dunocodusi, ee MpoUCX0KICHUE U POJIb B OOILIECTBE.

Pa3nes 1. OcHoBHBIe puI0CO(CKHUE HIKOJIBI.

Antnynas ¢unocodus (mocokpatuku, coductel, Cokpar, [emoxpur, Ilnaton,
ApucToTenb, JTMHACTHYECKU-PUMCKas Gutocodusi). OCHOBHBIE MPOOJIEMBI CPEIHEBEKOBOM
¢dunocopun u smoxu Bospoxaenus. Punocodpuss Hosoro spemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenns. Hemenkas knaccuueckas guiiocodust. Pycckas punocopus XIX —
XX BB. OcHOBBl MapkcucTckor (unocopun. OCHOBHBIE HANpPABICHUS COBPEMEHHOM
¢bunocopun.

Paznen 2. ®unocodckne KOHUENUMU OBITHS U MO3HAHMS.

[IpobGnema ObiTust B uctopuu (prsiocopuu. ITloHATHS MaTEPHAIBHOTO W HJI€ATHHOTO.
OcHoBHble (unmocodCckre HaMpaBICHUS: MaTepualn3M U uaeanusM. [IpuHIUN r106ambsHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOU KapTHHE MUpa.

Konnenmuu npoctpaHcTBa ¥ BpEMEHH B UCTOPUU (HUITOCOPUHN U HAYKH.

[Ipoucxoxnaenne  co3HaHus. Ponb  Tpyma B NIPOUCXOXKIEHUU  CO3HAHUS.
WNneanuctuyeckue W MaTepUaIMCTHUYECKUE KOHLENIMH co3HaHus. Co3HaHME W MO3T.
CoszHarenbHoe U Oecco3HarenbHoe. Co3HaHue U s3bIK. CO3HaHKME U CAaMOCO3HaHUE.

Konnenmuu rHoceonornn B HUCTOpUU (GUIOCOPHUH: CEHCyalu3M, pPalMOHAIN3M,
CKENTUIM3M, arHOCTUIM3M, KOHUENIMS BPOXACHHBIX MJeH, anpuopusM. Jluanextuka
MTO3HAHUS: YYBCTBEHHOE U pallMoOHaIbHOE. OCHOBHBIE TEOPUU UCTHUHBI.

Paspnen 3. [IpoOaemsbl yesioBeka B puitocodun.

YenoBek Kkak mpeaMer  (GMIOCO(CKOrO aHaiau3a B HUCTOPUH  (PHIOCODUH.
[IpoucxoxaeHue 4yeloBeKa: MPUPOAHbIE U COLHUAIbHBIE YCIOBHS aHTPOIOCOLMOIECHE3a.
buonoruueckoe u comnanbHoe B uenoBeke. MHAMBU, THANBUYATbHOCTh, TUYHOCTb.

CwmBICT KM3HH U TIpeTHA3HauYeHUEe 4yenoBeka. JKu3Hb, cMepTh, OeccMmepTue. JBrmkeHune
HEHACWIMs, €ro pojib B coBpeMeHHOM xu3HH. Llenn u 1ennoctu. CBoboma BoIM H
OTBETCTBEHHOCTh TMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, ICTETUYECKUE IIEHHOCTH.

Pa3nen 4. ®uitocopus ncropun u odmecTsa

UenoBek B CHCTEME COLMAIBHBIX CBg3ei. JIMdHOCT, M Maccel, cBOOOJa U
HeoOxomumocTh. Dunocodpus wucropun: (OpMAIMOHHAS W NUBUIU3ANMOHHAS KOHIEHIIHH



ucropudeckoro pasputud. [Iporpeccucrckre U HUKIWYECKUE MOJEIH pa3BUTHs. [nobanbHbIe
poOJIeMbI COBpEMEHHOCTH. KOHIIETIINST yCTOMYHNBOTO Pa3BUTHS U CLICHAPUH Oy TyIIETO.

Ob6mectBo u ero crpykrypa. ColuaibHas, MOJIUTHUYECKas M JTyXOBHas cdepsl
obmectBa. Konmenuuu rocymapctBa B uctopuu (umocodekoit mpiciu. [paxmanckoe
001IeCTBO U MPAaBOBOE rOCYAAPCTBO.

Pa3nen 5. ®unocodekne npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHHA

Hayunoe u BHeHayuHoe 3HaHue. CTPYKTypa HAy4YHOTO 3HAHHS, €r0 METOJbI U (HOPMBI.
Hayunsie peBontonuu U CMEHa TUIIOB pandoHaibHOCTH. Hayka B cOBpeMEHHOM Mupe. DTHUKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOmIeHUST Hayku U TeXHUKU. ColuaiabHbIE IOCIEACTBUS HAy4YHO-
TEXHUUYECKOro mporpecca. DTHUECKHE U IKOJIOTHYECKHUE HMIIEpATUBBI Pa3BUTUS HAYKH H
TEXHUKH.

MecTo XMMHUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiemMa XUMHH KaK HayKd
u mnpousBoacTtBa. llenmm w 3agaum  xummyeckor TexHoioruu. Crenuduka XUMHUKO-
TEXHOJIOTUYECKOTO  3HaHUSA: (yHAaMEHTalbHOE W  MPUKIAAHOE, OHMIHPUYECKOE H
TEOPETHYECKOE.

4. O0beM y4eOHOI TUCIUIIUHBIL:

Ob6beM
Buabl yueOHoii padboThI B 3aueTHBIX B akanem.
SIMHUIIAX gacax
O01mas TPyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY IIAHY 5,0 180
AyIMTOpHBIE 3aAHATHS: 0,34 12,4
Jlexmm (Jlek) 0,22 8
Jlaboparopubie paboTs (J1ab) - -
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositesbHasi padora (CP): 4,42 159
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 DK3aMeH
(8,6)
Ob6beM
Buabl yue6Hoii pa6oThl B 3auetHbix | B actpoHOM.
SIMHATIAX Jacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIUTOPHBIE 3aHITHS: 0,34 9,3
Jlexruu (JIek) 0,22 6
JlaGopatopusble pabotsl (JI1ab) - -
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP): 4,42 119,25
Buja xonTpoJisi: 3auer/aK3aMeH 0,24
JK3aMeH
(6,45)

AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«HUctopus» (b1.5.13)

1. Heasb aucuuminHbl — GOpMUPOBaHKE y CTYACHTOB KOMIUIEKCHOTO MPEACTABICHUS O
pOJIM U MECT€ HUCTOPUU B CHUCTEME T'yMaHHTapHBIX M COLMAIBHBIX HAYK, KYJIbTYypHO-
HCTOpHYECKOM cBoeoOpa3uu Poccum, ee MecTe BO BCEMHUPHO-HCTOPHUECKOM IpoIiecce,
00 OCOOEHHOCTSIX M OCHOBHBIX JTamax e€ HCTOPUYECKOTO pa3BUTHs; BBEJCHHE
CTYJEHTOB B KpYyI HCTOPUYECKUX MpoOJeM, CBS3aHHBIX C oOacThio Oyaymien
npoecCUOHATLHON 1EATENIHOCTH.



2. B pe3yabrare u3ydyeHHMs JAUCHUIVIMHBI oOydamluiics 10 mporpamMme
0akajaBpUAaTa J0JI/KEH !
Obnadams cnenyronMu o0meKkyasTypHbIMA (OK) KoMIeTeHITUsAMH :

— CIIOCOOHOCTh AHAJIW3UPOBATh OCHOBHBIE 3TAllbl M 3aKOHOMEPHOCTH HCTOPUUYECKOTO
pas3BuTHs 001IeCcTBa 1151 POPMHUPOBaHUs rpakaanckoi mosuimn (OK-2).
3uams:

— OCHOBHBIE HAlpaBJeHHUs], TPOOIEMbI U METOAbI HCTOPUUECKON HAYKU;

— OCHOBHBIE 3TAllbl U KIF0YeBbIe COOBITHS NCTOpUU Poccuu u Mupa;

— OCOOEHHOCTM pPa3BUTUS POCCHUICKOTO TOCYIapCcTBa, BBLIAIOIIMUXCS  JAesTeneit
OTEYECTBEHHOH M BCEOOIIEH NCTOPUH.

Ymems:

— COOTHOCHTH OOIIME HCTOPUYECKHE NPOIECCHl U OTHAENbHbIE (DaKThl; BBIBIATDH
CYLIECTBEHHBIE YEPThl HCTOPUUECKHUX MPOILIECCOB, SBICHUN U COOBITHII; aHATU3UPOBAThH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

— (dopmynupoBaTh W apryMEHTHUPOBAHO OTCTaMBaTh COOCTBEHHYIO IO3UIHIO IO
pa3auMYHbIM pobIeMaM UCTOPHUH.

Braoemy:

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

— TMpeacTaBlIeHUsIMH 00 OCHOBHBIX 3Tamax B HCTOPHHM UYEIOBEUYECTBA U UX
XpOHOJIOTHUH,

— KaTeropuajibHO-MOHATUMHBIM aIlllapaToOM MU3y4aeMOW JUCLUILINHBL,

— HaBbIKaMU aHaJIW3a UCTOPUYECKUX HUCTOUYHUKOB.

3. Kparkoe conep:xanue 1MCUUIIMHBI:

B coneprkanue Kypca BKIIIOUaeTCsl OHIATHE 00 UCTOPUHU KaK HAayKe, O €€ MECTE B CUCTEME
COLIMAJIBHO-TYMAHUTAPHBIX HAYK, U3JIaratoTCsi OCHOBBI METO/I0JIOTUU UCTOPUUYECKON HAYKHU.

PackpeiBaercst conepkaHue U 00IIas XapakTEpUCTUKAa OCHOBHBIX ITAallOB OTE€YECTBEHHOMN
ucropur. Hauamo poccuiickoil rocynapcrBeHHocTd. KueBckas Pych. DTHOKynbTypHbIE U
COLIMAJIbHO-TIOJIMNTUYECKHE  TMPOIECCHl  CTAaHOBJIEHUS  POCCUHCKON  TOCYJapCTBEHHOCTH.
[IpunHATHE XpUCTHAHCTBA.

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

Poccuiickoe rocynapctso B XVIII Beke — Beke MoepHU3aluu U npocselieHus. Pegopmsl
Ilerpa 1 kak mepBas MOMNBITKA MOJAEPHHU3ALMU CTpaHbl, €€ ocoOeHHOcTH. DOpMHUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HAIpPaBIIEHUS «EBPOINEU3AIMM» CTPaHbL. BOJIIOLMS
COLIMAJILHOW CTPYKTYphI o01iecTBa. JlanbHeliiee pacmupenne rpanul Poccuiickoit umnepuu.

Poccus B XIX cronetun. Ilpombliennsiii nepeBopoT B EBpone u Poccun: obmiee u
ocoOeHHoe. Baxkneiime ycnosus nepexoja Poccun k mHAyCcTpUaIbHOMY OOIIECTBY —
pelIeHre KPECThsIHCKOTO BOIIPOCa U OrpaHUYeHHE caMoiep kaBusl. [muTenbHOCTb,
HETOCIEeJ0BaTEeIbHOCTh, IMKINYHOCTB Tpoliecca OypikyasHoro pedopmupoBanus. Ponb
cyOBeKTHBHOTO (hakTOpa B MpeoiosieHnH oTctaBanus. Pedopmbl XIX Beka, nx 3HaUCHHE.
Oo6mecTBeHHbIe ABMKeHUS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). Oco6eHHOCTH COLMaIbHO-3KOHOMUYECKOTO
pa3ButHs Poccun B Havane XX Beka. OOBbeKTHBHASA NOTPEOHOCTh MHYCTPUAIBHOM
MoaepHu3zanun Poccun. CooTHOIIEHHE MOJUTHYECKUX cuil B Poccuu B Havyaiie XX Beka.
Hapactanue xkpusuca camozepxasus. [lepBas poccuiickas pesomorusi. O6pazoBaHue
MOJUTHYECKUX apTui. ['ocynapcTBeHHas nyMa Hadaina XX BeKa Kak MEePBBIA OIbIT
poccuiickoro napinamenTapusma. CtonblnuHcKas arpapHas pedopma. [lepBas MupoBasi BoiiHa
n ydactue B Heil Poccnn. @eBpanbckas pesomonust 1917r. u kKopeHHbIE H3MEHEHUS B
ITOJIMTUYECKOU )KU3HU CTPAHBI.

dopmMupoBaHue U CYHIHOCTh coBeTckoro crtpost (1917-1991rr.). [loaroroBka um mobena
OxTs6prCcKOrO BoOpyXeHHOro Bocctanus B Ilerporpaze. I Beepoccuiickuii che3n CoBeToB U



€ro pelleHus. JKOHOMUYECKasl U CollMalIbHas MOJUTHKA OOJbIIEBUKOB. ['pakiaHCKas BOWHA U
uHocTpanHas uHTepBeHuMA. Cynapba u 3HaueHune HOIla. YTBepkaeHue oOAHOMAPTHIHOM
nonutrdecko cucteMbl. O6pazoBanne CCCP. Tlomutnueckass Oopbba B MapTUU H
rocynapctBe. CCCP B ronsl nepBbix msatuietok (koner 20-x rr. — 30-e rr.). ®opmupoBaHue
pexuma JMmyHOM Biacth CTalivHa M KOMaHAHO-aIMUHHUCTPATUBHOM CHUCTEMBI YIPABICHHS
rocynapctBoM. Buemnss nmomutunka CCCP B 20-30-e rr. CCCP BO BTOpOil MHPOBOH U
Benukoii OteuecTBeHHOM BOWMHE. M3MeHeHHE COOTHOIIEHUS CHJI B MHpE MOCIE BTOPOM
MUpoBOM BOMHBI. Hauano «xomnogHoi BoiHb. TpyaHoctu nocieBoeHHoro passutust CCCP.
VYiKecToueHne MOJUTHYECKOTO PeKUMa U UICOJOTHYeCKOoro KOHTposs. [lonbiTku 0OHOBIEHUS
«rocyaapctBeHHOro conuanusmay. XX cbe3n KIICC u ocyxnenue Kynapra inyHoctu CranauHa.
«OtTtenenby B 1yXoBHOU cepe. DxkoHOMUYECKHE pedopMbl cepenuHbl 60-X T010B, TPUIHNHBI
UX He3aBeplIIeHHOCTH. HapacTaHue KpU3MCHBIX SIBICHMH B COBETCKOM oOmiectBe B 70-¢ —
cepeaune 80-x rogoB. Buemnssa noautuka CCCP B koHie 60-x Hayane 80-X IT.: OT pa3psiaku K
00OCTPEHUI0 MEXIyHApOoaAHOH obOcraHOBKH. «llepecTpoiika»: CyIIHOCTb, IIEIH, 3aJauu,
OCHOBHBIE 3Tanbl, pe3yibTarsl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBiieHHE HOBOW poccuiickoil rocynapctBeHHocTH (¢ 1991- mo HacTosiee Bpems).
JIubepanbHas KOHUENIMS POCCUMCKMX pegopM: Mepexo] K PbIHKY, (HOpMUpPOBaHHE
rpaXIaHCcKoro oOmiecTBa M MpaBoBoro rocyaapcrtBa. «llloxoBass Tepamus» 3KOHOMUYECKHX
pebopm B Hawaie 90-x romoB. Kouctutynus Poccuiickoit ®enepanuu  1993r.
MesxHaroHalIbHbIe OTHOIIeHUs. [onmuTHueckue napTuu U oOIIecTBEHHbIE TBUKEHUsT Poccun
Ha COBpeMeHHOM »Jrtane. Poccuss Ha nyru moxaepHuzauuu. Poccust B cucteme MHUPOBOM
SKOHOMMKH U MEXKITYHAPOAHbBIX CBSI3EH.

4. O0beM yueOHON JUCHHUILINHBI:

Bunel paboueii paboTsl B 3a4eTHBIX | B akanem.
117030500 £:9:¢ Yacax
O0masi TPyA0eMKOCTh AUCHUILIMHBI MO0 Y4yeOHOMY | 4 144
IUIAHY
KonraktHas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,1 43
Pedepar / acce 0,6 20
CamocTosiTeIbHOE M3YUCHHE TUCIIUTTNHBI 1,7 60
Bua koHTpOJISi: IK3aMeH 0,24 8,6
Bunsr paboueit paboTh B 3a4eTHBIX | B acTpoH.
€IMHULIAX Yacax
O0masi TPyaA0eMKOCTh JMCHMILUIMHBI MO Yy4ieOHOMY | 4 108
ILUIAHY
Konraktnas paoora (KP): 0,34 9,3
Jlexumu (JIek) 0,22 5,9
[Tpaktryeckue 3anstus (I13) 0,11 3,0
CamocrositesbHas padora (CP): 3,42 92.25
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,1 31,8
Pedepar / acce 0,6 15
CamocTosiTeIbHOE U3YUEHHE JIUCIUTINHBI 1,7 45
Buja KoHTpOJIsI: IK3aMeH 0,24 6,45

AHHOTAIUA



paboyeii mporpaMMbl JUCHMIJIMHBI
«®uznveckas KyJabTypa u ciopt» (b1.5.14)

1. deap DMCHUIUIMHBI (GU3NYECKOTO BOCHUTAHUSA CTYIEHTOB COCTOUT B (DOPMUPOBAHUU
MHUPOBO33PEHUS U KYJIbTYPbl JUYHOCTH, IPAKJAHCKOM MO3MLIMH, HPABCTBEHHBIX KadyeCTB,
YyBCTBA OTBETCTBEHHOCTH, CaMOCTOSATEIIBHOCTH B MPHHITUU pPELIEHUH, CHOCOOHOCTH
UCIOJIB30BaTh pa3HooOpa3Hble (opMbl (PU3MUECKOW KYIbTYpBI, CIOpTa M TypU3Ma JUIS
COXPAHEHMs U YKPEIUIEHUS CBOETO 3[0POBbs U 3/I0POBbsI CBOMX OJIM3KHX B IOBCEAHEBHOM
KHU3HH U TIPO(PECCUOHATBHON NEeSITeTbHOCTH.

2. B pe3yibTare U3y4YeHHMsl IUCHUIUIMHBI OOy4aroIIMiCS MO Mporpamme OakajiaBpuaTa
JIOJIKEH:

Obnadams crienyronmmu o0mekyabTypHbiMU (OK) KOMIIeTeHIUSAMU:

CIOCOOHOCTH K cCaMOoOpraHu3amnuu u camooopazosanmuto (OK-7);

CHOCOOHOCTh HCIOJIB30BaTh METOABI M CpeAcTBa (U3UYECKOH KYIbTYpHl IS
obecrieueHus TIOTHOLIEHHOM COIMabHOM U mpodeccuonansHoi aesitenpaoct (OK-8).
3uamo:

HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MYECKON KYIBTYpPHI U CIIOPTA;
COLMAIbHO-0MOIOTMYECKIEe OCHOBBI (PU3NYECKOM KYIBTYPHI U CIIOPTA;

BJIUSHUE O3/I0POBUTENIBHBIX CHUCTEM (DU3MYECKOTO BOCIUTAHUS HA YKpEIUIEHHUE
3I0pOBBS, TPOPUITAKTHKY MTPodeccroHaANbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;
CrocoObl  KOHTPOJS W OIECHKHM  (DU3MUECKOTO  pa3BUTUA U (PUBNYECKOU
MOJITOTOBJICHHOCTH;

IpaBWiia U CHOCOOBI MIAHUPOBAHUS WHIUBUAYATbHBIX 3aHATUN Pa3TUYHON LIEJIEBOM
HaIPaBJIEHHOCTH;

UCTOpUI0 (U3NYECKON KYIbTYyphl M CHOPTAa, MMETh IPEACTABICHHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOTO YPOBHSI; Ba)KHEHIINE
JIOCTHUKEHUS B 00JIACTH CIOPTA;

crioptuBHbie Tpaguuuu MXTU-PXTY um. I.1. MenneneeBa, MOMHUTH O MOABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHON BOMHBI 1941-1945 rr.

Ymemns:

CaMOCTOSITENIbHO 3aHUMAThCSI PU3NYECKON KYIbTYPOH U CIIOPTOM;

OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coONIoAaTh npaBuia
TUTMEHBl U TEXHUKU 0€30I1aCHOCTH;

OCYILECTBIISATh TBOPUECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (oOpMax 3aHATHH
¢u3nuecKoil KyIbTypoil U CIIOPTOM.

Bnaodemu:

CpPEICTBAaMU M METOJaMH YKPEIUIEHUS WHJMBUIYaJbHOTO 30pPOBBS, (PU3NUECKOrO
CaMOCOBEPILIECHCTBOBAHMS;

JNOJDKHBIM ~ YpOBHEM  (DU3MYECKOM  MOJATOTOBIEHHOCTH,  HEOOXOAMMBIM  JUIS
KaueCTBEHHOI'O0 YCBOEHHUS Mpo(ecCHOHANbHBIX YMEHHH W HaBBIKOB B Ipoliecce
o0y4yeHHs B By3e, JUIsl 0OecrieueHus TOJTHOLIEHHOM COIMaIbHON U npodeccuoHaTbHON
JESTEIbHOCTH 110CJIe OKOHYAHUSI y4eOHOr 0 3aBe/ICHU .

1. Kparkoe conep:kaHue THCHUIIMHbI
Pazenbl AMCHMIIMHBI M BUABI 3aHATHIA
Pazne Haszeanue monyist Bcero Yacos
1 Jlex MII3 [TIIIPIT | KP
1. [Tpenmer «®Puznueckas KyJlbTypa 1 18 2 6 9 1
cnopm». Mctopus PKuC
2 OCHOBBI 3/10pOBOT0 00paza )KU3HU 18 2 6 9 1
(30X)
3 buonornueckrue ocCHOBbI (pr3nUeCcKOn 18 2 6 9 1




KYJIBTYPBI M CIIOPTa

4 [TpodeccnonanbHO-TIpUKIIATHAS 18 2 6 9 1
¢du3uueckas KyJapTypa U CopT

Bcero yacos 72 8 24 36 4

Kaxnawbiii Pazges nporpaMMbl HMeeT CTPYKTYPY:
- JICKLUU WINA TEOPETUYECKUN pa3aeil;
- NPAaKTUYECKUN pa3les, COCTOUT M3: METOJIUKO-TpakThueckux 3aHatuil (MII3) u yuyeOHo-
TPEHUPOBOYHBIX 3aHATUH (TIpodeccuoHaTbHO-TIPUKIaAHAs puznueckas noaroroska, [T1DIT);
- KOHTpobHBIN paznen (KP).

Teopernueckuii pazaen GopMUpPyeT CUCTEMY HAyYHO-IIPAKTUYECKUX U CIIEUAIBHBIX
3HaHU#, HEOOXOAMMBIX JJIsi TIOHUMAaHHWS TMPHPOJHBIX M  COLMAIBHBIX MPOIECCOB
(GYHKIMOHUPOBAHUS (U3NUECKON KyJIbTyphbl OOlIECTBAa M JIUYHOCTU, YMEHHS UX aJalTHUBHOIO
TBOPYECKOTO  MCIIONB30BAaHMA U JIMYHOCTHOTO H  NPOPECCHOHATBHOTO  Pa3BUTHS;
CaMOCOBEpPILEHCTBOBAHMS, OpraHU3aliy 3J0pOBOr0 00pa3a KU3HU IPU BHINOJIHEHUHN Y4eOHOH,
poheCCHOHATTLHON M COLIMOKYIBTYPHOU NS TETHHOCTH.

MeToauKo-nIpaKTHYECKHE 3aHATHS [IPEAYCMAaTPUBAIOT OCBOEHUE OCHOBHBIX METOJOB
1 crtoco6oB GpopMUpOBaHUS YUIeOHBIX, MPO(ECCHOHAIBHBIX U KU3HEHHBIX YMEHUI U HABBIKOB
cpeAcTBaMU (PU3UYECKOM KyJIBTYpBI U CIIOPTA.

Ha meTonuko-npakTuyeckux 3aHATHSIX yIeNsIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKU;

- BIMSAHUIO (PU3MUYECKUX YHpaXHEHUH Ha (opMHUpOBaHHE MNPO(ECCHOHAIBHBIX KadecTB
OyaylLlero crenuaIncTa u JINYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBHUIO CPEICTB (PH3MUECKOTO BOCIIUTAHUS HA OCHOBHBIC (PM3UOJIOTHUECKUE CUCTEMBI U
3BEHbs ONIOPHO-/IBUraTEJILHOTO aniapaTa 3aHUMaroIlerocs;

- BOIIpOCaM MPOBEACHUS COPEBHOBAaHUI (IIpaBUJIa COPEBHOBAHMI, CHUCTEMa PO3BIPHIIIEH,
orpejiesieHue nodeauresnent, 000pyA0BaHHE U HHBEHTaph).

IIpodeccuoHabHO-NPUKIAAHAS MOATOTOBKA TPOBOJUTCA C YYETOM OyIymiei
npoecCHOHATLHOMN 1eATEIbHOCTH CTY/IEHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS  Oa3MpylOTCST Ha IIUPOKOM  HCIOJIb30BAaHUHU
TEOPETUYECKUX 3HAHUH U METOAMYECKMX YMEHMH, Ha MPUMEHEHUH pa3HOOOpa3HBIX CPE]CTB
¢u3nuecKkoil KynbTypbl, CIHOPTUBHONM U TNpPOPECCHOHAIBHO-TIPUKIATHOW  (PU3NYECKOU
MOATOTOBKH CTYJIEHTOB.

KonTpoubnblii pasgen. KputepueM ycnemHocTH OCBOEHMsI y4eOHOro MaTepuaia
SBIISICTCS OLIEHKA IPENoJiaBaTelsi, YUYUTHIBAIOIIAS pe2VIsApHOCMb NOCeWeHUsl 00A3amenbHblx
VueOHbIX  3aHAmuli, 3HAHUW TEOPETUYECKOro pas3jena IMpOorpaMMbl U BBIIOJHEHHUE
YCTQHOBJICHHBIX Ha JIaHHBIH CEeMECTp KOHTPOJbHBIX TECTOB OOwmeld Qu3ndecko wu
TEOPETUYECKON MOJrOTOBKHU JJIsl OTAENIBHBIX TPYII Pa3IMYHON CIOPTUBHON HalpaBICHHOCTH.
KP BXOAWT B IPaKTUUECKHUE 3aAHATHS.

4. O0beM y4eOHOM JUCHUNJIMHBI:

. B 3auerHBIX B axanem.
Bunel yueGHOI paboTh
eIMHUIAX Yacax
OO0mast Tpy10eMKOCTh IHCHHUILIMHBI 110 2,0 72
yueOHOMY IJIaHY
AyIUTOpPHBbIE 3aHATHS: 0,35 12,6
[IpakTHueckue 3aHATHs 0,33 12




CamocrositesbHas padora (CP):

1,44

51,8

Bua koHTpoOJIA: 3aUueT / IK3aMeH

0,21

7,6

. B 3aueTHEBIX B actponom.
Bunbl yueOHOM paboThl

eIMHHULIAaX qacax
OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 110 2,0 54
Y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHATHS: 0,35 9,45
Jlekiuu (JIek) 0,33 9,0
CamocrositesbHas padora (CP): 1,44 38,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,21 5,7

AHHOTAIIUA

padoyeii MPorpaMMbl JHCHUANIHHDI
«Maremaruka» (b1.5.15)

1. Heap AMCHMIIMHBI — SBJIsSIETCS (POPMHUPOBAHUE Y CTYIE€HTOB CUCTEMBI OCHOBHBIX
MOHSTHM, UCIIOJB3YEMBIX /ISl HOCTPOEHUS BXKHEUIIUX MaTeMaTHUYECKUX MOJIENEH, U
YMEHHUS MCII0JIb30BaTh MAaTEMAaTHUYECKHUE METO/IbI JUIs ONUCAHUS Pa3IMYHBIX ITPOLECCOB.

2. B pe3yabTrare udy4eHust AMCUMILIMHBI 00y4alOLIUICA 110 PporpaMme 6akajiaBpuara

JOJIZKeH

Obnadams crnenyronumu oobmenpodeccunonanbHbiMu (OITK) komneTeHuaMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JMCIUILUIAH B ipodeccnonanbHoi nestenproct (OITK-1).
3namo:

— OCHOBBI T (EPEHIINATIEHOTO U MHTErPAIIbHOTO UCUUCTEHUS, MU (HEepeHIIMATIBHBIX

YpaBHEHUM;

— MaTeMaTU4YeCKUE TEOPUU U METO/IBI, JIEIKAIINE B OCHOBE TOCTPOCHUS MaTEMaTHYECKHUX

MOJIENEH;

— OCHOBBI ITPUMEHEHUSI MATEMaTHUECKUX MOJIEIEN U METOI0B.

Ymemu:

— BBIOMpATh MaTEeMaTUYECKHE METO/Ibl, IPUTOHbIE [l PELICHNs] KOHKPETHON 3a1a4H;

HCI0JIb30BAaTh MaTEMAaTUYECKNE TTOHSTHSI, METOJIbl K MOJIEIH JUIsl OUCAHUS Pa3INYHbBIX

IIPOLIECCOB;

— BBISBJIATh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, JIeKAI[1e B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

HCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00pabOTKH JaHHBIX;

MPUMEHSATh MaTEMAaTUYECKUE 3HAHHSI HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyH/IaMEHTAJIbHBIX MaTEMAaTHYECKUX TEOPUIl U HABBIKAMHU HCIIOIb30BAHMS

MaTeMaTHYeCKOro anrnapara;

— METOJIaMH CTaTUCTUYECKOM 00paboTku nHpopManuu.

3.KpaTkoe coaepkanue IUCHUNIHHBI:
1 CEMECTP
1.BBenenue.



[Ipenmet u meToasl MaTeMaTnku. ONIMCaHUE OCHOBHBIX pa3AenoB Kypca. [IpaBuia u
TpeOOBaHUS MPHU U3YUYEHUH Kypca.

2. DneMeHTHI anreOphl.

UucnoBble MHOXKECTBA, KOMIUIEKCHBIE uncna. Onpenenurenu I u Il mopsiakoB. BekTopsr:
OCHOBHBIE TIOHSTHS, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BENCHHUS BEKTOPOB.
AHanuTnyeckas reoMeTpus: IpsiMasl Ha IJIOCKOCTH, KpuBble I mopsaka. Marpuusl: 1eicTBus
HaJ MaTpUllaMH, IPUBEJICHUE K CTylIeH4YaToMy BUIly U BuAy ['aycca. Panr matpuubl. OOparHas
matpuna. Teopema Kponekepa-Kamemmm. PemeHune cucteM IHHEHHBIX —anreOpandecKux
ypaBHeHuii. CoOCTBeHHbIE Yyncia U BeKTopbl. KBagpartuynsie GopMsl.

3. ®ynknus ogHoit nepemenHou. [Ipenen ¢pynkuuu. HernpeprIBHOCTD (DyHKIHH.

Oynknusg. CrnocoOwl 3amanus Gynknuu. IIpenen dyaknuu B Touke. OIHOCTOPOHHHUE
npenensl. [Ipeaenst Ha OeckoHeyHOCTH. beckoHeuHo Maible 1 GecKOHeuHO OombIne (GyHKINH,
X CBOMCTBAa M B3auMHas cBA3b. CBoiicTBa mpexaenoB. [lepBblii M BTOpOUl 3aMeyaTenbHBIE
npeaensl. HenpepblBHOCT, (YHKIMM B TOUYKe M Ha mpoMmexyTke. CBoiicTBa (yHKIIHUH,
HEMpPepBIBHBIX Ha OTpe3kax. ToYKu pa3pbiBa GYHKIMH U UX KJIaCCU(DUKALIUA.

4. InddepeHunanbHOE UCUUCICHUE PYHKIIMH OAHON MEPEMEHHOM.

[IpousBomHass (QyHKIUH, €€ TEOMETPHYECKMH M MeXxaHHueckuil cmbici. IlpaBuia
muddepennpoBanus. Tabnuiia OCHOBHBIX MpOW3BOAHBIX. Juddepenuuan ¢GyHKIUH, €ro
NPUMECHEHHUST K TPHOIMKCHHBIM — BBIYHCICHUSM. VHBapuaHTHOCTH (OPMBI  MIEPBOTO
mubdepennmana. IlpousBognas cnoxHoit ¢yukiun. Juddepenuupyemocts QyHKIHMH:
OIIpeNIeNIeHue, TEOpPEeMBbl O CB3M  AU(PPEpeHIUPYEMOCTH C HENpPEPHIBHOCTBIO M C
CYUIECTBOBAaHHEM MPOM3BOAHONH. OCHOBHBIE TeopeMbl AuDPepeHIInaNbHOIO HCYUCIICHUS:
Pomns, Jlarpanmxa, Komm. [lpaBunmo Jlomurans (packpbITHE — HEOIPEACIICHHOCTEH).
[IpousBoaHbIe BBICHIMX MOPSAKOB. JIokanbHBIA sKkcTpemyM ¢(yHkuuu. Heobxomumeie wu
JOCTaTOYHBIE YCIOBUS SKCTpeMyMa. [IpaBmiio umccienoBanus (YHKIMM HAa MOHOTOHHOCTH U
skcTpemyM. [Ipu3Haku BHIMYKIOCTH U BOTHYTOCTH (hyHKIMU. Touku nmepernda. Heobxomumoe
W JIOCTaTOYHOE YCIIOBUS meperuda. ACUMOTOTHI (YHKIUU, UX BHJBI U CIIOCOOBI HAXOXKICHUSI.
O6mas cxema uccienoBaHus GyHKIIHM, TOCTPOCHUE UX TpadHKOB.

5. MHTerpanbHoe rcuucienne GyHKIUU OJHOW MepEMEHHO.

[lepBooOpa3znas @ynkuus. HeompeneneHHblii uHTErpanm U ero csoiictBa. Tabmuna
OCHOBHBIX MHTErpajgoB. MeToapl HMHTErpUpOBaHMs: HENOCPEACTBEHHOE WHTEIrPUPOBAHUE,
WHTETPUPOBAHUE  [OJACTAHOBKOHM,  HWHTETpUpOBaHHME 1O  dacTaM. VIHTerpupoBaHue
palnoHaIbHBIX npobeit. WHuTerpupoBanne HEKOTOPBIX UpPpaLMOHAIBHBIX "
TPUTOHOMETpUUECKUX (yHKIMNA. OnpeneneHHbl WHTErpai, €ro reoMeTpUYeCKUil CMBICI.
CpoiictBa ompeneneHHoro uuterpaiga. ®opmyna Heiorona-Jleitouuna. Teopema o cpenHem
3HaYeHUHU. 3aME€Ha MEPEMEHHON M MHTETPUPOBAHUE I10 YACTSIM B ONPEICIEHHOM HHTErpase.
[TpunoxeHus onpeAeIeHHOT0 HHTErpayla K BBIYUCICHHUIO MIomaaei miockux ¢uryp. Ilonstue
HECOOCTBEHHBIX UHTETPAJIOB: OINPE/IEICHHS, CBOMCTBA, METO/IbI BEIYMCIICHHUS.

2 CEMECTP
1. JuddepenimansHoe ncumrcnenre GyHKIMH HECKOIBKUX MEPEMEHHBIX. DIIEMEHThI TEOPUH
TIOJIS.

@OyHKIUM ByX U Oojiee NEPEMEHHBIX: ONpe/eleHue, 00JacTb OmNpeAeneHus, o01acTh
U3MEHEHMs, TeOMEeTpUYecKass MHTepnpeTanus, JUHUM ypoBHA. Ilpenen QyHKIuM B TOUKe.
YactHble npou3BoAHbIEe (Ha mpuMepe (QYHKIUHU ABYX NepeMeHHbIX). Juddepennupyemocts
(GYHKIIMN HECKONBKHUX NepeMeHHbIX. JloctaTounsle ycnoBus auddepenunpyemoctu. Iomanas
npousBojHas. [IpousBonnas crnoxnodt @ynkuuu. [lomusiii nuddepennman. MHBapranTHOCTD
nojgHoro  guddepeHnmana.  AHAUIMTHYECKUH  TpPU3HAK  MonHOro  auddepeHnuana.
HuddepenunpoBanre (yHKIMM OJHOW W JBYX IEPEMEHHBIX, 3a/laHHOM HesiBHO. YacTHble
NPOU3BOJIHBIE M TOJHBIE JU(QepeHransl BBHICIIMX MOPSAKOB. Teopema O paBeHCTBE
CMELIAHHBIX MPOU3BOAHBIX (V11 (QYHKIUHM [BYX IEpEeMEHHbIX). JIOKalbHbIE IKCTPEMYMBI



(GYHKIIUM IBYX MEPEMEHHBIX: HEOOXOAUMOE U JOCTaTOYHOE YCJIOBUS SKCTpEMyMa. Y CIIOBHBIN
SKCTpeMyM (MeToa MHOXkuTenel Jlarpamxka). HanbGonpinee n HauMeHblee 3HaYeHne QyHKITH
B 3aMKHYTOU oOmactu. OcHOBHBIE MOHATUS Teopuu mois. CkamspHoe mnoje. [loBepxHocTu 1
nuHUM ypoBHs. [Ipon3BoaHas no HanpasieHuto. ['paJueHT CKaIsipHOIO IOJIS U €r0 CBOWCTBA.
Bekropnoe nosie. JIuBeprenuus nosst. Porop nomnst. CBs3b MeXy TpPaAUE€HTOM M MPOU3BOIHOM
110 HaIlPaBJICHHUIO.
2. KparHble UHTETpaJIbI.
JIBOMHOM MHTErpaj: ONpeeIcHUE, TEOMETPUYECKUN CMBICI, CBOMCTBA. BhI4KcCiIeHrEe 1BOMHOIO
HMHTErpajla B JICKApTOBOM M MOJISIpHOM cucTteMax koopauHat Murterpan Ilyaccona. TpoitHoit
UHTETpAJl: OIpPENEICHUE, TIEeOMETPUYECKUH CMBICI, CBOMCTBA. BBIYKMCIIEHHE TPOWHOIO
nHrterpana. [Ipunoxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.
3. KpuBousivHelHbIE U IOBEPXHOCTHBIE UHTETPAJIBI.
KpuBonuHelHbIH HHTETpaJI IO KOOPAMHATAM: OIpe/IelieHrne, CBOMCTBA, BeiuncieHue. Pabora B
cunoBoM mnosie. dopmyna ['puna. KpuBoiuHEHHBIE HHTErpajbl, HE 3aBUCAIIME OT IIyTH
unterpupoBanus. [lotennunansHas QyHKIUS, MOTeHLIUAIbHOE noie. [ToHATHE TOBEPXHOCTHOTO
unrerpana. [lotok BekTopa depe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP
1. Iuddepenumanbable ypaBHEHHS EPBOTO MOPSAIKA.
Huddepenunanbuple  ypaBHEHHs: TOPSAJOK, pELICHHWE, TeopeMa CYIIECTBOBAHUS M|
€AMHCTBEHHOCTH peeHus. 3anada Komm. YpaBHeHUs ¢ pa3AensiolIMMHUCS HEPEMEHHBIMH.
Onnaopomabie muddepeHnnanbHbie ypaBHeHUS. JIMHEHHbIE audQepeHIrnanbHble ypaBHESHUS
MIEPBOTO MOPAJIKA. YPaBHEHHUS B MONHBIX Auddepennnanax. MHTerpupyomui MHOKUTENb.
2. Muddepennnanbabie ypaBHEHHS BTOPOTO U N-TO MOPSIKA.

Huddepenunanpaple  ypaBHEHUST BTOPOTO MOPSJIKA, JOIYCKAIOIIME IOHIKEHUE TMOPSIKA.
JIuneitnsle nuddepeHnnanbaple ypaBHeHUs BToporo nopsaka. CpoiictBa pemeHuid. JIuneitnas
HezaBUcUMOCTh  (QyHkiui. Onpenenurtens Bponckoro. Crpykrypa o00Imero pemeHus
nuHelHoro auddepeHnnanbHble ypaBHEHUsT BTOpOro mnopsaka. DyHAaMeHTaldbHas cUcTeMa
pemieHuid. JluneliHple ogHOponAHbIE MU (dEepeHIMaTbHbIE ypaBHEHUS BTOPOrO0 MOPSAJKa C
MOCTOSIHHBIMU KO3 PHUIMEHTaMU: MocTpoeHue oduiero pemenus. Meroa Ditnepa. Jluneiinble
HEOJIHOpOAHbIE AU depeHnanbHble  YpaBHEHHs BTOPOrO MOpsiIKa € MOCTOSSHHBIMU
kodpuurentamu. OOmee M YAaCTHOE pEIIEHUs HEOJHOPOJIHBIX YypaBHeHHH. JIuHeiiHble
muddepeHMaIbHble ypaBHEHUSI N-TO TMOps/IKa: CBOMCTBA PEIICHUN, TEOPEMBI O CTPYKTYpe
O0I1Iero pemeHus, MeTo/l Bapualui MOCTOSIHHBIX. JInHelHble quddepeHaabHble ypaBHEHHS
N-TO OpsAAKA C MOCTOSHHBIMH K03 PuiimeHTaMu. AIrOpUTM NMOCTPOEHUS O0ILEro pelieHusl.

3. Cuctemsl quddepeHaabHbIX YpaBHEHNH.

Cucrembl auddepeHnranbHbIX ypaBHEHUN IEpBOro MOpsAaKa: OOIIMe MOHSATHSA, Teopema
CYIIECTBOBAaHMA U  €JUHCTBEHHOCTHM  obmiero  pemeHus.  Cuctembl  JIMHEHHBIX
nuddepeHIMATbHBIX YPAaBHEHUM NMEPBOro MOPSAAKA: UHTETPUPOBAHME METOJOM HCKIIIOUEHHUS.
Cuctembl TuHEHHBIX AU depeHInanbHbIX ypaBHEHUH TIEpBOro MOPSAIKA: CBOWCTBA peIlIeHU,
TEOPEMBI O CTPYKTYpE OOIIEro penieHus, MeTo]l Bapualuu NOCTOSTHHBIX. CHCTEMbI JTMHEHHBIX
OTHOPOJHBIX W  HEOJHOPOAHBIX JU(EpEeHINATbHBIX YpPaBHEHHH C  MOCTOSHHBIMH
koadduLreHTaMi. DJEMEHThl TEOPUM YCTOMYMBOCTU. MeETOAbl YHCIEHHOTO peIIeHUS
midQepeHIMaIbHbIX YpaBHEHUH.

4. YucnoBble M GYHKIIMOHATbHBIE PSJIBI.

YuciaoBble psabl: OCHOBHBIE TOHSATHUS, CBOMCTBA CXOJSIIMXCS PAIOB, HEOOXOIMMBIN MpPU3HAK
cxomumocTtu. ['apmMonmueckuit psia. Panel  upuxne. Ilpu3Haku cpaBHEHHS pSIOB C
MOJIOKUTEIbHBIMH wieHaMmu. [Ipusnak Jlanam6Oepa. HTerpanbHbIi U paAuKadbHBINA MPU3HAKH
Kommu. 3nakouepenyromuecs: psapl: npuszHak JleiiOHuIa. 3HaKOMepEeMEHHbBIE PSABI: TTOHSATHS
aOCOMIOTHOW W YCJIOBHOM CXOJUMOCTH, MpPHU3HAK aOCOJIOTHOM CXOJIMMOCTH, CBOMCTBa
a0COJTIOTHO W YCIIOBHO CXOISIITUXCS PSIIOB.



OyYHKIMOHAIbHBIE PANBI: OCHOBHBIE MOHSTHS, 00JacTb CXOAUMOCTH. CTENEHHbIE PSIbI:
panuyc, uHTEpBaJ, oOnacTe cxoaumocTu. CBoicTBa cTemeHHBIX psinoB. Psuer Teitnopa u
MakJjopeHa: CBOWCTBa, YCJIOBHE CXOJIMMOCTH psiia K HCXOIHOM (YHKIMHU, OCHOBHBIE
paznoxenusi. Paznoxenne QyHKIMHM B psii MakjiopeHa ¢ MOMOIIbI0 OCHOBHBIX Pa3IOKCHHU.
I'maBHOe 3HaueHue ¢yHKUMH. DKBUBaJeHTHbIE (yHkmuu. [Ipumenenue psimoB Teimopa u
MaxkJsopeHa /17151 BBIYUCIIEHUS [IPENIETIOB.

5. 3akiroueHue.

Hcmonp30BaHne MaTeMaTHYCCKUX METOJ0B B HpaKTH‘{eCKOﬁ ACATCIbHOCTH.

4.00beM yueOHO# JUCUNIIJIMHBI:

padoueii mporpaMMbl JUCHHUILIMHBI

«Audopmarnka» (b1.5.16)

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bribl yaeOHON pabOTHI 3ad. eg./ 3ad. ej./ 3ad. ej./ 3ad. en./
aK.4ac aK.4ac aK.4ac aK.4ac
OOIIasA TPYI0EMKOCTD JTHUCIIUTLIHHBI
O RNy 15/540 5/180 41144 6/216
[IaHy
AyIUTOPHBIC 3aHATH: 1,76/49 0,6/16 0,6/16 0,56/16
UTekuuu (JIek) 0,88/24 0,3/8 0,3/8 0,28/8
[IpakTHyeckue sanstus (I13)(0,88/24 0,3/8 0,3/8 0,28/8
CamocrosrtenbHas padota (CP): 12,62/470 3,2/125 3,2/139 6,2/206
. DK3aMCH- 3aver OK3aMEeH-
Bung  kouTpous: sk3amen/3auer  |0,62/21 0,25/9 0,11/3 0,25/9
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buibl yueOHOH pabOTh! 3ay. e/ 3ad. ej./ 3au. en./ 3au. en./
acTp.dac acTp.Jac acTp.Jac acTp.Jac
Oomas TPYIOEMKOCTb
AL SO T 15/405 5/135 4/108 6/162
IaHy
AyIUTOPHBIC 3aHSATH: 1,76/36 0,6/12 0,6/12 0,56/12
UTeknuu (JIek) 0,88/18 0,3/6 0,3/6 0,28/6
[TpakTHyeckue sanstus (I13)(0,88/18 0,3/6 0,3/6 0,2/86
CamocrosrenbHas padora (CP): 12,62/352,5 3,2/93,75 3,2/104,25 6,2/154,50
) DK3aMEeH- 3auer OK3aMeH-
Bun  koutposs: sk3amen/3ader  |0,62/15,75 0,25/6.75 0.11/2,25 0,25/6.75
AHHOTAIUA

1. Heap aucHMNIMHBI — (OPMUPOBAHUE Y CTYIEHTOB CHUCTEMbl OCHOBHBIX MOHSTHIA,
WCIOJIb3YEMBIX JJIsi TIOCTPOEHHUSI BaKHEMIIMX MaTeMaTHYeCKUX MOJIelei, U yMEeHUus
HCII0JIb30BAaTh MaTEMATUUECKNE METOBI [l OIIMCAHMSI PA3JIMYHbIX ITPOLIECCOB.

2. B pesyabrare
O0akajiaBpuaTa J10JI/KeH:

U3y4YeHUs

AUCHUITIIMHBI

o0yuaromuiics

mo

nporpamme

Obnadams cnenyrouumu oodmmenpodeccrnonanbHbiMu (OITK) xommeTeHusIMHU:




—  BJIaJieHUE MOHMMAHUS CYUIHOCTH U 3HAUCHUS MH(GOpPMAIlMU B Pa3BUTHH COBPEMEHHOTO
o0I1ecTBe, OCO3HAHMS OMACHOCTH U Yrpo3bl, BO3HHUKAIOIIMX B O3TOM IpoOLEcCe,
CIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MHPOPMAIIMOHHOM O€30MacHOCTH, B
TOM YHCJIC 3alUThI rocynapcTBeHHoM TaiiHbl (OI1K-4);

— BJIa/ICHHE OCHOBHBIMU METOJAaMHM, CIIOCOOaMU M CPEJCTBAMH IMOJIyUYEHHUS, XPAHECHUS,
nepepaboTku MHGPOpPMALUU, UMETh HABBIKK PaOOTHI ¢ KOMIIBIOTEPOM KakK CPEICTBOM
ynpasienus uadopmarmeii (OITK-5);
3uams:

— cBoiicTBa HH(pOPMAIUH, CIOCOOBI €€ XpaHeHHs] U 00pabOTKH;

—  CTPYKTYpY, IPUHIUIIBI paObOThl U OCHOBHBIE BO3MOKHOCTH OBM;

— TOIOJIOTUIO U APXUTEKTYPY BBIUUCIUTEIbHBIX CETEH;

— TOPUHIUIBI aJpecaliy N0Jb30BaTeNe, KOMIIBIOTEPOB U PECYPCOB B ceTH MIHTEpHET;

— pasnuyath u pacundpossiBaTh [P — agpec, JOMeHHOE UMS KOMITBIOTEPA;

— CTPYKTYpY, IPUHLHUIIBI pabOThl U OCHOBHBIE BOZMOXXHOCTH DOBM;

— OCHOBHBIE THUIIbI AJITOPUTMOB, SI3bIKM TPOrPAMMHUPOBAHMS;

— CTaHJApTHBIC POTrPaMMHBIEC 00ECTICUCHHUsI CBOCH MPO(ECCHOHATBHON NeSTETHLHOCTH;

— QITOPUTMBI PELICHUS HEIMHEWHBIX YPaBHECHUN;

— aNropUTMbI OJJHOMEPHON ONTUMMU3ALIMH.

Ymemn:

— MHcaTh U OTJIAKUBATH MporpaMMbl Ha VBA 1o pa3paGoTaHHBIM aNropuTMaM;

— TOPUMEHATh METOJbl MATEMAaTUYECKON CTATUCTUKH JIJIs1 PEILICHHS] KOHKPETHBIX 3a/1a4;

— HCIOJIb30BaTh MAKEThl MPUKIATHBIX MPOrpaMM TMpU JajdbHEeIeM OoO0y4eHHH U
MIPaKTUYECKON NeATEIbHOCTH.

Braoemy:

— HaBBIKAMHM CaMOCTOSATEJIBHOIO PEIICHMs] 3aJad Ha KOMIIBIOTEPE, BKIIIOYAOLINE
MOCTaHOBKY 3aJ1auu, pa3pabOTKy aJropuTMa M OLEHKY ero 3(pPeKTUBHOCTH METO1aMu
MaTeMaTUYeCKON CTaTUCTUKHU U1 00pabOTKU SKCIIEPUMEHTA;

— METOJIaMH pealn3aliy AITOPUTMOB HAa KOMITBIOTEPAX.

3. Kparkoe conep:kanue TMCHUTIMHBI:

3.1. ApXHUTEKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEM:

® UCTOpPUSl DPAa3BUTUS BBIUMUCIUTENBHOM TEXHUKM U MEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpartkast uctopust pa3BUTHs BBIYMCIUTEIbHON TEXHUKU M NEepcoHanbHbIX KoMibioTepoB (I1K).
Beruucnurensnas mammna ®on-Heilimana u wmammna Teropunra. Paspaborku HopOGepta
Bunepa;

eapxurekrypa IIK, anmapatasie cpenctsa IIK. Mcnosb3yemble CHCTEMBI CUMCIIEHUSA,
3JIeMEHThl MaTemaTtuueckod joruku. OOmiee mnpencrtaBieHue o IIK v ux BO3MOXKHOCTSX.
OynkumnonanbHasg cxema IIK, waructpansHOo-Pasnennsiii npunmun mnoctpoenus IIK.
Amnmnapatssle cpenctBa [IK: Mukpormpoueccop, onepaTuBHas M K311 MaMsITh, BHEIIHSS TaMSTh,
LIMHBI aJipeca, KOMAaHJ U JaHHbBIX, TAKTOBBIA reHeparop. [IpuHIMI OTKPBITOW apXUTEKTYpPBI:
CUCTeMHas IIMHA, pa3psanHocTh. llepudepuitnbie yctpoiictBa I[IK: kiaBuarypa, MblIlb,
MOHHUTOp, NpUHTEp H Ap. OCOOEHHOCTH NPEACTABICHUS JAaHHBIX HAa MAIIMHHOM YpPOBHE.
[IpeumymectBa  1udpoBOro  mpejacraBieHUs  HWHGOpPMALMKM  TEpel  aHaJOTOBBIM
MPEJCTaBICHUEM: BBICOKOE€ KayecTBO 3alMCH M OTOOpakeHHs WH(POpMaluu, MPOCTOTa MU
HaJIeKHOCTh AYONHMpoBaHus (KOMUpOBaHMs) WHPOpManuu 0e3 moTepu KadecTBa. CHCTEMBI
CUMCIIEHUS (IeCcATUYHAs, TBOMYHAsI, BOCBMEpPHUYHAsl, IIECTHAAaTepHyHast), IpaBuiia mepeBoja
W3 OJIHOM CHCTEMBI B APYTYH0. DJIEMEHThl MaTeMaTHUYeCKOW JIOTHKHU: TOHSTHS (HOpMaTbHOU
JIOTHKH, OCHOBHBIE JIOTHYECKUE ONepaliiy U (opMyIIbl, JorHueckue ocHoBbI padoTsl [1K;

® KOMIIBIOTEPHBIE CETH: TOIOJOTUHU CETEH, MX XapaKTepuCTUKU. KommbloTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB U PA3JIMYHBIX YCTPOUCTB, 0OecreynBaronnX HH()OPMalMOHHBIN
O0OMEH MEXIy KOMIbIOTepaMH B CETH 0e3 HCIOJIb30BAaHUS KaKUX-THOO MPOMEKYTOUHBIX
HocuTener uHbopmanuu. TOMOJIOTHH CeTel: 3Be3aHas, IMMHHAs, KoybleBas. CeTu 3aKphITOTO



TUIA: JIOKAJIbHBIE U PACIPEJEIICHHBbIE CETH, KOpIopaTHUBHbIE ceTH. [IporpaMMHO-TeXHHUECKOE
oOecrieyeHue: aaanTep, KOTOPbIM yIpaBiseTcss CHEHUANbHOM MporpaMMol JapaiiBepoM;
ONEpPALlMOHHAs CUCTEMA, YIPABIAIONIAs KOMIIBIOTEPOM, IPEIOCTABISIOIIUM  PECYPCHI;
MPOTOKOJIBI - OCOOBIE SI3BIKH, HA KOTOPBIX 0OMEHUBAIOTCS MH(POPMALUEHl KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'no6ansHble cetu pasauunoro macmraba (WAN —Wide Area Net, MS
Network u Internet). Bo3moxHoctn cetn MurepHer. OnexkTponHHas mouta. Jloctym K
nHpopMalMOHHBIM pecypcaM. Cuctema TenekoH(pepeHIMA. Anpecanuss U NPOTOKOIbl B
WNHurepHer;

® MyJIbTHME/IMA — TUATIOTOBAsE KOMIIBIOTEPHAs CUCTEMA, 00eCIeunBarolias CHHTE3 TEKCTa,
rpaduKy, 3ByKa, peud M BUIEO. Y CTpoicTBAa MylibTUMenna. TpeboBaHUS K MyJIbTHMEIUIHBIM
CpeAcTBaM KOMIbIOTEpPOB. PacinpeHHble BO3MOKHOCTH 00paboTKH, IpeoOpa3oBaHus, CUHTE3a
uHpopManuy  (KOMIIBIOTEpHAs aHUManus, MoAudukanus u300paKeHH, TpexMepHas
rpaduka). MynbTuMeauiinele nporpamMMsl. IIporpaMMbl penakTupoBaHUs, MOHTaXa 3ByKa M
Buzeo. Buneo-pemaktopsl, mMoayan cneud((eKToB, MOHTaXKHBIE CTYIUU. OJICKTPOHHBIC
npe3eHTanuu (OCHOBHbIE BO3MOKHOCTH MS PowerPoint), sTambl co3gaHust mnpe3eHTauui,
CTPYKTYypa Ipe3eHTalui 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. IlporpammHoOe oOecrieueHHeE:

® CTPYKTYypa OIEPAIIMOHHBIX CUCTEM, MAKeThl MPUKIaAHbIX mporpamm, Microsoft Office.
Knaccupukauusa mnporpamMMmubix cpeAcTB. CHCTEMHOE U NPUKIAAHOE IPOrPaMMHOE
obecneuenue [IK. O630p onepamuonnsix cucreM (OC). IIpunnuns coznanus u cocrtaB OC:
aapo, uHTepdeiic, npaiiBepsl. Kparkas xapakrtepuctuka WINDOWS, Paznenubiii mpuHIum
noctpoenus. Cpega WINDOWS: okna, ux snemMeHTHI, padoTa B MHOTOOKOHHOM DEKUME.
Pabora c oOwvexktamu WINDOWS. Spneikn u pabora ¢ mummu. [lanku: co3ganue,
[IepEMMEHOBAHNE; KOMMPOBAHUE U IEpeMelleHHe OOBEKTOB (IaloK M SPJBIKOB), yJalleHHe
oobekToB. Kop3una u ee nasnauenme. Hactpoitku WINDOWS: nata m Bpems, HacTpoiika
MBILIH, 3KpaHa. DeMeHTbl TexHudyeckoro cepsuca [IK: ycraHoBKka onepanmoHHON cHCTEMBI,
CO3/1aHH€ HMHJIMBHUYAJIbHON ONEpallMOHHON cpeiabl MOJIb30BaTels, MOJJIEpPKKa LEI0CTHOCTU
uHbOpMallMY, pacUIMpeHHe M MOJEpHH3alMs KOH(UIypaluu anmapaTHbIX M MPOTPAMMHBIX
CPEICTB

e TexcroBelii pepaktop WORD, pemakTopsl MaTeMaTHUECKUX UM XUMHUYECKUX (POpMYyI.
OCHOBBI HCHOJB30BAHUS NpPOrpaMM OOIIEro Ha3zHaueHUs (KpaTkuil 0030p) Ha mpumepax
TekcToBoro penakropa WORD, penakTropoB MaTeMaTHYecKUX W XUMHUYECKHX (QOpMyI.
Ocobennoctu TekcroBoro penakropa WORD. Bron u pegaktupoBanue tekcra. Konuposanue
u TmepeMmenieHue OOBEKTOB, pabora ¢ Tabnunamu. Bpeibop Buma, pasmepa wmpudra,
¢dopmatupoBaHue cuMBOJIOB U ab3aneB. Komuposanue ¢opmata. OcoOeHHOCTH CO3TaHMSA
CCBUIOK, ornaBieHud. CozaHue JOKYMEHTOB pa3iMuHbIX (opM (CTaHZApTHBIX U
HecTaHJapTHHIX). lcmonb30BaHMe pemakTopa MaTeMaTHUYeCKuX (OpMYNI B TEKCTOBBIX
JNOKyMeHTax. PemakTop Xxumuueckux @opmys, Ha3Ha4YeHHE U OCOOEHHOCTU padoTHI.
Konupopanue xumudeckux opMys1 B TEKCTOBBIE IOKYMEHTBHI.

e Cucrema ympasienus: 6azamu nanHsix ACCESS: co3nanne monb3oBarenbeknx CYB/],
dbopmupoBanue 3amnpocoB, orueToB U (popMm. HHPOpManmonueie cucteMbl. CHCTEMBI
yrpaBieHus: 6aHkaMu U 0a3zamu JaHHBIX. PensunonHas Monens naHHbIX. CTpyKTypa 3amucH,
MeTOABI AocTyna K uHpopmauuu. OOMeH naHHbIMH C¢ Ipyrumu npuioxenusmMu WINDOWS:
TEKCTOBBIMHM DPEJAKTOpaMU M DJIEKTPOHHbIMH Tabnmunamu. PensimonHas 6a3a JaHHBIX
ACCESS. I'maBHOE OKHO, MEHIO KOMaH/I, TaHeJb HHCTPyMeHTOB. Co3/1aHue U OTKpPbITHE 0a3bl
JTaHHBIX. BBOJ M pemakTHpOBaHUE JaHHBIX B PEKUME TAOIUIBI U PEXHME KOHCTPYKTOpA.
dopMupoBaHUE 3aMpoCOB. 3ampochl MPOCTbIE U MHOTOTAOIMYHBIE, 3aIPOCHl C YCIOBHSIMH.
Co3nanue otdyeroB U (opMm. TexHosorus peanuszanuu npocreimux 3anad cpeacrsamMmu CYBJI
ACCESS.

e Pemmenue BBIUMCIMTENBHBIX 3a7ad ¢ ucnoib3oBanneM EXCEL: obpaborka Ttadimir,
MOCTPOCHHE TpadUKOB M JWArpaMM, BBIYUCIICHHE MATPUYHBIX BbIpakeHWi. HasHaueHue



anektpoHHbix Tabmui (MS EXCEL). OcobenHoctu Tabmuunoro mporeccopa EXCEL u
WCIOJIb30BAHUE €T0 YIS PEIICHUs HHPOPMAIIMOHHBIX ¥ WHXKCHEPHBIX 3a7a4. TeXHHKa paOboThI
¢ EXCEL. Oxno EXCEL. AGcomoTHass W OTHOCHTENIbHAs ajapecanus. BuineneHue sdeex,
nepemenieHue mo pabouemy gucry. Pacuer mo Qopmynam. KomupoBanuwe Qopmyi.
[Toctpoenue rpadukoB. PacueT GpyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOCHHUE TpadUIeCKUX
n300pakeHU ¢ ucrnonb3oBaHueM cranaapTHeix (yHkiuidi EXCEL w macrepa dyHkimii.
[TocTpoeHne MOBEPXHOCTEH C MCHOJIB30BaHMEM MacTepa auarpamm. Pabora ¢ Tabimmamu.
dopmarupoBanue, opopmieHue Tadaui. YuciaoBbie U Mojab30BaTenbekue Gopmarsl. CBOIHBIC
tabmuubl. Iloctpoenue aumarpamm. Pa3pa®oTka u peanusanusi NpOCTEHIIUX alTOPUTMOB C
ucnonb3oBanueM Bo3MmoxkHocTelh EXCEL (maxoxkneHune MakcHMalbHOTO (MHHHMAIIBHOTO)
JJIEeMEHTa BEKTOpa M MATPHIIbl, HAX0XJIEHHWE CYMMBI 3JIEMEHTOB BEKTOpa U MAaTpUIIbI,
BBIYHCIICHIE MAaTPUYHBIX BBIPAKCHHIA ).

3.3. AIropuT™MBl 1 OCHOBBI IPOIPaMMUPOBAHUS:

e AJITOPUTMBI, TUIIBI anTOpUTMOB. [loHATHE anropuTma u ero cBoiictBa. CriocoObl 3anucu
aNropuT™MOB. Pa3ienHblii MPUHIINII TOCTPOCHUS AITOPUTMOB M MPOTPAMM.

e XapaKTepUCTUKH S3BIKOB MporpaMMmupoBanusi. OCHOBHBIC CTPYKTYpPhl W TPHHIIHITBI
CTPYKTYpPHOrO IporpaMMupoBanusi wuiunoctpanus. CTpyKTypHOE NporpaMMHpOBaHHUE, €ro
ocobenHoctH. TexHONOrHs OOBEKTHO-OPUEHTHPOBAHHOTO TMPOTPAMMHUPOBAHUS;, CBOWCTBA
SI3BIKOB: HACJIEIOBAHHUE, HMHKATICYJISIMS, ToauMopdu3m. [ToHATHS S3BIKOB: KIIACChl M OOBEKTHI.
DOBoirOIUsT H  KJacCH(UKAIUsS  SI3BIKOB  MPOTpaMMUPOBaHUs. [IOHATHS  TpaHCISIHH,
KOMITWISILIUKM, WHTEPIPETallud, HUX pa3nuuus. ba3oBble alropuTMHUYECKHUE KOHCTPYKIIMH
(cmemoBaHue, BETBIEHUE, MTOBTOPEHHUE), MPUMEPHI UX peanu3anuu. OCHOBHBIE KOHCTPYKLIUU
SI3BIKOB IPOTPAMMHPOBAHUS. SI3BIKU TPOTPAMMHUPOBAHUS BEICOKOTO YPOBHSI.

e BoluncnuTenbHble adrOpUTMbl U IIPOrpaMMHBIE peanu3auuud Ha VBA nng oOpaboTku
unpopmanuu [Ipouecc pemenns 3agad Ha KomnbloTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHEBIE OIEPATOPHI S3bIKA, MPOLEeaypsl U QyHKIMH. PazpaboTka u peamu3amys mMpocTeHIInX
aNropuTMOB 00paboTku uHpOpManmu (peuieHre 3aaad ¢ OAHOMEPHBIM M MHOTOMEPHBIM
obbeMoM uHpopmaiuu). UuciaeHHbIE METOJbl aHaJM3a OJHOTO HEITWHEWHOTO YpaBHEHUS:
MOMCK KOpPHEH, pelIeHne 3aJlaui OJHOMEPHON ONTUMHU3ALNU (HAXOXKIEHHE TOYeK MaKCHMyMa
1 MUHUMYyMa QYHKIUH). MeTo/bl CTaTUCTUYECKON 00pabOoTKU pe3ybTaTOB U3MEPEHHM OJTHOM
BEJIMYMHBI: BBIUMCICHHE TOYEUHBIX (CpeIHEero, ANCIEePCUH, CTaHIapTa) W HMHTEPBAIbHBIX
OIICHOK CIIy4YalHOW BEJIMYHUHBI.

3.4. 3amura nHGOpPMaLUH:

AJNTOPUTMEI 3aIUTHI HHPOPMAITUU: METOJIBI 3aIUThI, KOMITBIOTEPHBIE BUPYCH U O0pHOa
c HumH. [loHsATHE 0E30MacHOCTH KOMIBIOTEPHON HHQOpPMAIMK: HAEKHOCTh KOMIIBIOTEPA,
COXpPaHHOCTh JIaHHBIX, 3alllUTa OT BHECEHUS HW3MEHEHUN HEYIOJIHOMOYCHHBIMH JIMIIAMH,
COXpaHEHHE TalHBI TEPEeNHCKH B OJJIEKTPOHHOW ceTH. MeToAbl peanu3aliyl  3alluThl
nH(pOpManuu: MpOTpaMMHBIE, amnmnapaTHble, OpraHU3alMOHHbIE. VICTOpUS BO3HUKHOBEHHS
BUPYCOB M aHTUBUPYCOB. CrOCOOBI 3apakeHus, 3alUThl U 00pHObI ¢ BUpycamu. OCOOEHHOCTH
paboThl aJTOPUTMOB BHPYCOB: PE3UJICHTHOCTh, MOJIUMOPGOUUHOCTH W caMoIM(pOBaHUE.
KommbsroTepHbie BUpYCHI, UX criennduka u aHTUBUpYCHBIE iporpammbl (Kacnepckuii, Dr. Web,
Avast, AVG). Cnoco6sl muppoBanus W mnepenauyn WHGOpPMAIMU Ha JajJbHUE PACCTOSHHS.
OTKpBITHIN U 3aKpBITHIN KTt04YH mudpoBanus. JlegparmeHTanus qucka.

4. O0bem yueOHOH TUCUMIINHBI:

Bunel yueGHoit paboTh B 3auerHBIX B akanem.
eIMHUIIAX Jyacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4€OHOMY IJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHSL: 0,39 12,2
Jlexknnu 4
JlaGopaTtopHsbie 3ansTus (J1ab) 0,28 4




[Tpaktuueckue 3ausarus (I113) 0,11 4
CamocrositesibHas padora (CP): 2,5 92
PacuerHo-Tpaduyeckne padoTh 0,6 22
Pedepar 0,3 10
Jpyrue BUIbI CAMOCTOSITENILHON PaOOTHI 1,60 60
Bu KOHTpoOJIsA: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bunpr yueOHOM paboThI B 3auetHbIx B actpos.
CIMHUIIAX Jacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI N0 Y4eOHOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aHIATHS: 0,39 9,15
Jlexknun 3
Jlaboparopueie 3ansTus (J1ad) 0,28 3
[TpakTnueckue 3austus (I13) 0,11 3
CamocrositesbHasi padora (CP): 2,5 69
PacuerHo-Tpaduueckue paboThl 0,6 16,5
Pedepar 0,3 7,5
Jpyrue BUIBI CAMOCTOSITENIEHOW Pa0OTHI 1,60 45
Buj KoHTpOJIs: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTALIUA

padoueii MporpaMMbl JUCHUNJIMHBI

«®uszuka» (b1.5.17)

1. ].le.]]b AUCHUIIIMHBI — HpI/IO6peTCHI/Ie CTYACHTaMU 3HaHUH 0 OCHOBHBIM pasaciiam
(bH3I/IKI/I U YMCHHIO IPUMCHATH UX B APYIrUX €CTCCTBCHHOHAYYHBIX JUCHUIIIINHAX.

2. B pe3yabrare u3y4yeHHs
0akajlaBpUAaTAa J0JI/KEeH:

AUCHHUITJIMHbI

odyuyaromuiics

nmporpamme

Obnaoams cnenyrwomumu odbmenpodeccuonansubivu (OIIK) u mpodeccuonansHbMU

(ITIK) xommereHIUsAMU:
— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh
npodeccuonanbroii aestenpbroctu (OITK-1);

OCHOBHBIC

3aKOHBI

¢u3uku B

FOTOBHOCTb HCHOJb30BaTh 3HAHMS O COBPEMEHHOM (U3MUecKOM KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEILECTBA JUIsl TOHUMAHHUS
OKpyXaromiero Mupa u sieiennit npupoasl (OI1K-2),

3namu:
¢u3nyeckue OCHOBBI MEXAaHUKH, (U3MKHU KojJeOaHWH M BOJH, 3JIEKTPUYECTBA WU
MarHeTusma, OJJIEKTPOJAWHAMUKH, CTAaTUCTUYECKOW (U3UKM U  TEPMOJAMHAMUKH,
KBAaHTOBOM (PHM3UKHU;
CMBICNT (YHJIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB, IMPHHLMIOB M TMOCTYJAaTOB; HX
(bOpMyIUPOBKH U TPAHUILIBI IPUMEHUMOCTH;
CBS3b LIMPOKOTO Kpyra (pU3MYecKuX sBJIEHUIN ¢ (QyHIaMEHTalIbHBIMU MPUHLHUIIAMU U
3aKOHaMH (PU3HKH;
OCHOBHBIE METO/IbI PELICHHUS 3aJ]ay 110 OMUCAHUIO (PU3NYECKUX SIBICHUI;
METO/bI 00pabOTKH pe3yabTaToOB (PU3UUIECKOT0 SIKCIIEPUMEHTA.

Ymemu:
IIPUMEHSTH TEOPETUUECKHUE 3HAHMSI U DKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEOBAHMS IIPU
pelieHnu npodecCHOHaIbHBIX 33/1a4;
IPOBOJUTH PAcUYEThI, OCYILECTBIATH aHAJIN3 U HA OCHOBE ATOTO JIe1aTh 00OCHOBAHHBIE
BBIBO/IBI;



—  AHAJIM3MPOBATH PE3YJILTATHl HAOMIOACHUI U SKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PH3UKY;

—  OIPENENATh XapakTep PU3MYECKHUX MPOIIECCOB M0 KOMIUIEKCY SKCIEPUMEHTAILHOM
UH(OPMALIUHU TIPH IOMOIIX TpaprKOB, TaOIHII U ypaBHEHUI;

—  TIPeACTaBIATH 00pPabOTaAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYIO HH(POPMAIHIO B
YCTHOM U MHUCbMEHHOH (pOopMe, B TOM YHUCIIE C UCIIOIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTH.

Bnaoems:
— HaBBIKaMH Pa0OTHI C MIMPOKUM KPYroM (HpU3HUECKUX MPHOOPOB M 000pyIOBaHUS;
— HaBBIKaMH 00OCHOBaHUS CBOMX CYXJIEHHH 1 BIOOpa METOIa UCCIIEI0OBAaHUS;

3. KpaTkoe conepxanve TUCITUTUIAHBIL:
Cemectp 2
Bsenenue
IIpenmer ¢usuku. Meronasl (HU3MYECKOrO HUCCIEIOBaHMS: OINbBIT, I'MIIOTE3d, HKCIEPUMEHT,
Teopusl.
1. ®dusnyeckue OCHOBBI MEXaHUKH

IIpenmer xuHematuku. IlepememeHnne, CKOpoCcTh, yCckOopeHue. KuHemarnueckue
XapaKTepUCTUKU BpAIIATEIbHOIO JABM)KEHHA. 3akoHbl HproToHa. 3akoH BCEMHUPHOIO
TAroTeHus. JIBM)KEHUE Tejla NEPEMEHHOM Macchl. 3aKOH BCEMHUPHOIO TATOTEHMs. [[BuxkeHHe
Tejla MEepeMEeHHOW Macchl. YpaBHeHuss Memepckoro. @opmyna L{uonkosckoro. Ympyruii u
HEyNpYruil ynaapel mapoB. MOMEHT HMHEpUMHM MATEpUAIBHOM TOYKM U TBEPAOTO Teja.
Kunemaruka rapmoHuyeckux kosiebanuil. J(uddepeninuanbHoe ypaBHEHHE TIapMOHHUYECKUX
kosneOanuil. [loHsATHE O 3aTyXalolUMX W BBIHYKJIEHHBIX KoJjeOaHusX. BoiHOBOe IBHKEHHE.
Bonsbl IpoA0IbHBIE U MIONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PHU3HKH

OJeMeHThl TEpPMOJIMHAMMKH U (pu3nueckol kKuHeTHkH. MaeanbHblil ra3. Pacnpenenenue
BonpiiMana u ero oOmiedusndeckuit cmbici. PeanbHbil ra3. YpaBHeHue Bau-nep-Baannbca.
Tepmoaunamuueckuit Metox B (usnke. PaBHOBecHble cocTostHMA. Hauana TepMoIuMHaAMMKH.
[uxisl. DHTpONUS U €e CTaTUCTUYeCKOoe ToykoBaHue. SIBieHue neperoca. qudbdysus. 3akon
®uxka. TenmonpoBoaHOCTh. 3akoH Pypbe. BHyTpeHHee TpeHue (BsI3KocTh). 3akoH HproToHa.
3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jlumons. JIMdIEKTpUKH B
JJEKTPOCTATHYECKOM II0JIE.
Cemectp 3
1. DnekTpoMarHeTu3m

3akoH Awmmepa. 3axkoH buo-Casapa-Jlammaca. Cuna Jlopenna. MarseTtuxu.
DnexkTpoMarHuTHas MHAYKIUS. Y paBHeHHe MakcBesa.
2. Ontuka

Wnrepdepenius BoaH. Hudpakuus BonH. [lonspuszanus BoiH. TemioBoe U3IydeHHE.
3akon Kupxroda. I'nnoresa [Tnanka. KBantoBoe 00bscCHEHHE TEMJIOBOTO M3Ty4YeHUsA. DPPeKT
Komnrona. fAnepnas monens atoma. [loctynarel bopa. ATom Bogoposaa o bopy.
3. DneMeHTHl KBaHTOBOM (pr3UKH

I'mnoreza ne bpoina. BomHoBoe ypaBHenue IllpenunHrepa uisi CTalMOHAPHBIX
coctosiHui. OneiTel Ll TepHa-I'epinaxa. MHorosnekTpoHHslit atoM. Dddekt 3eemana. [puniun
[Taynmu. KBaHTOBBIE cTaTucTMyeckue pacnpeneneHus bose-OinHmreiiHa n ®epmu-/lupaka.
®oHoHbl. 3akoHbl Jlebas u DiiHmTeliHa. XapaKTepUCTHKH Apa: 3aps]], Macca, SHEPTUs CBIA3H
HYKJIOHOB. SnepHble peakuuu. DyHAamMeHTaNIbHbIE B3aUMOJCHCTBHS W OCHOBHBIE KJIACCHI
2JIEMEHTAPHBIX YaCTHII.

4.00beM yueOHOH THCHMIINHBI:

Bcero 2 cemecTp |3 cemecTp




Bunsbi yueOHo# paGoThI 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.uac aK.uac aK.uac
O061masi TPy10eMKOCTh JUCHHILIMHBI 110 Y1e0HOMY IUIAHY 10/360 5,0/180 5,0/180
AyIMTOpHBIE 3aHSTHSI: 1,21/32,8 0,66/24 0,55/20
Jlexumn (JIex) 0,44/12 0,22/6 0,22/7
JlaGoparopusie 3aHsTus (J1ad) 0,33/8 0,22/12 0,11/6
[paktuueckue 3anstus (113) 0.44/12 022/6 022/7
Camocrositen1bHas padora (CP): 829/310 4.09/153 4.20/157
Bua koHTpoJs: 3a4eT/IK3aMeH 05/17.2 IK3aMeH IK3aMeH
' ' 0,25/8,6 0,25/8,6
Bcero 2 cemecTp | 3 cemecTp
Bujibt yueoHoi paboThl 3a4. ex./ 3a4. en./ 3a4. e/
acTp.uyac acTp.yac acTp.yac
OO011asi TPYA0EMKOCTh AUCIUIIJIMHBI 110 Y4eOHOMY MJIaHy 10/270 5,0/135 5,0/135
AyIuTOpHBIE 3aHSTHS: 1,21/24,6 0,55/18 0,55/15
Jlexuuu (Jlek) 0,44/9 0,22/4,5 0,22/5,25
Jlaboparopusie 3ausus (J1ab) 0,33/6,0 0,22/9 0,11/4,5
[TpaxTrueckue 3anstus (113) 0 44/9 022/45 022/5 25
Camocrostrenbias pagora (CP): 8,20/232,5 | 4,00/114,75 |4,20/117,75
Bun xoHTpoOJIs: 3a4eT/IK3aMeH Jx3aMeH JK3amMeH
051290 | 5251645 | 0,25/6,45

AHHOTAIUA

pado4eii MporpaMmbl AUCHUNJIMHBI
«Oo6mas u Heopranndeckasi xumus» (51.5.18)

3. Ieap IMCUMIIMHBI — IPUOOpPETEHNE 3HAHUNA U KOMIETEHIMH, ()OPMUPOBAHNE COBPEMEHHBIX
MPEICTaBICHUI B 00IaCTH TEOPETHUECKIX OCHOB XUMHH U XMMHH 3JIEMEHTOB.
4. B pe3yabraTe H3yYeHMs AUCHMILIMHBI 00ydalolIuiicsi MO mporpaMMe OakajaBpuaTa

JOJI7KEH:

Obnaoamy cnepyromumu obmmenpodeccrnonanbubiMu (OITK) komneTeHusIMu:
CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILTHH B podeccnonanbHoi nesitenbroct (OTTK-1);

TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOSHHH BEIIECTBA, MPUPOAEC XUMHUYECKOU
CBSI3M B pa3IMYHBIX KJIACCaX XMMHUYECKMX COEAMHEHHUH Js TMOHUMAaHHs CBOMCTB
MaTepHajOoB U MEXaHW3Ma XHMHUYECKHX MPOIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM
mupe (OITK-3).

3nams.

JIEKTPOHHOE CTPOCHNE aTOMOB U MOJICKYT;

OCHOBBI TEOPHH XUMHUYECKON CBSI3M B COCTMHEHUSX Pa3HBIX THIIOB, CTPOSHHE BEIIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUU;

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHHUS XUMHUYECKHX IMPOILECCOB U XAPaKTEPUCTHKH
PaBHOBECHOT'O COCTOSIHUS;

METO/bI ONMMCAHUS XMMUYECKUX PABHOBECHH B PAacTBOpax 3JEKTPOJIUTOB, CTPOCHUE U
CBOWCTBA KOOPJMHAIIMOHHBIX COETNHEHHIA;



— XHMMHYECKHE CBOMCTBA 3JIEMEHTOB Pa3IUYHBIX I'PYII MEPUOJUYECKOM CUCTEMBI U UX
BaXXHEHITNX COCTUHCHUM;

Ymemn:

— BBINOJHATH OCHOBHBIE XUMHUYECKHE OINEpaluu, OINPEIeNiaTh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEaKIUi U PaBHOBECHBIC KOHIIEHTPAIIMH BEIICCTB;

— HCIOJIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHBIC
JIAaHHBIE JJIs1 pelIeHHs MpodecCuOHaIbHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHHE pa3IWYHBIX (DAaKTOPOB HA pPABHOBECHE B XHMHYECKHX
peakumsix;

Bnaoems:

— TEOPETUYECKMMU METOJIaMH OIMCAHUSI CBOMCTB MPOCTHIX M CJIOXKHBIX BEHIECTB HA
OCHOBE 3JIEKTPOHHOT'O CTPOCHHSI UX ATOMOB U MOJIOKEHUS B MEPUOJAUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB;

— DKCIIEPUMEHTAJIBLHBIMH METOJAMH OMPEICICHUS HEKOTOPBIX (PHU3UKO-XUMHUUYECKHUX
CBOIWCTB HEOPTAHUYECKUX COCTUHEHUN.

3. Kparkoe conep:xaHue TUCIUILIAHBI

CtpoeHune aTOMOB U IEPUOANUECKUI 3aKOH.
BonHoBBIC CcBOMCTBa MaTepUAIbHBIX OOBEKTOB. YpaBHeHHE Jne bpoitnsa. CooTHolieHHe
Heonpenenennocteit I'eiizenOepra. I[loHsiTHE O KBAaHTOBOM MEXaHUKE W ypaBHEHUH
[IIpenunrepa.
CoBpemenHast GopMyIUPOBKa MEPHOAMYECKOTO 3aKoHa. [lepuonndeckas cucrtemMa U ee CBS3b
CO CTpOEHHEM aTOMOB. 3allOJIHCHHE OJJICKTPOHHBIX CJIO€B M 000JOYeK aTOMOB B
nepuoanueckoir cucreme aemeHToB .M. MenneneeBa. Ctenenu okucieHus. Baxueimme
OKHUCJIUTEJIM U BOCCTAHOBUTEIU. BaxkHeiiire cxeMbl IPeBpaIIeHUs BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

XUMHUECKas CBA3b U CTPOECHUE MOJIEKYIL.
KoBaneHnTHas CBsI3b, OCHOBHBIE MOJIOKEHHSI METOJA BAJIEHTHBIX CBs3eH. PaccMoTpeHue cxem
MePEeKPhIBAaHUSl AaTOMHBIX OpOuTanel mpu oOpa3oBaHWU CBsA3e B Mojekynax. OCHOBHBIC
MOJIOKEHUs MeToaa MoeKyJsipHbiX opoOutaneit (MO JIKAO). OOmmue cBefaeHust o
KOMIUIEKCHBIX COEAMHEHUSAX, UX CTPOCHHE. MEXMOJEKYIspHas W BHYTPUMOJIEKYIISIpHAs
BOJIOpOAHAsT CBsi3b. MOHHAs CBsA3h Kak MPEACNbHBIA Cllydail KOBaJIGHTHOW cCBsizu. OOrmime
MPEACTABICHUS O MEXMOJIEKYJISIPHOM B3aUMOJACHCTBUU: OPUEHTALMOHHOE, WHIYKIUOHHOE,
JMCTIEPCUOHHOE B3aUMOJEHCTBHUSI.

DHepreTukKa peakinii 1 XMuMUYECKOe PaBHOBECHE.
[TonsiTHe O XUMHYECKON TEepMOAMHAMUKE, TEPMOJUHAMUYECKUE (YHKIUU COCTOSHHUS
(xapakTepuctudeckue (GyHKIMH). XHUMHUYECKOE€ paBHOBecHe. VICTMHHOE U Kaxyleecs
paBHOBecusi. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS. DIIEKTPOXUMHUYECKUE TTPOIIECCHI, TTOHITHE
00 AIEKTPOAHBIX MOTEHIMANAX. DNEKTPOABIDKYILAS CHJla OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKurii U KpUTEPUN CaMOIIPOU3BOIBHOIO MPOTEKAHUS MPOLIECCOB.

PaBHoOBecus B pacTBOpax
[Iporeccrl, conmpoBokIarOIIMEe 00Pa30BaHNE KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOJIUTOB U
AJEKTPOJUTOB.  ACCOLUMHUPOBAHHBIE W  HEACCOUMUPOBAHHBIE  ANEKTPOJIUTHL.  (CTeneHb
nucconuanuy. KoHcTanTa qucconuanui. PaBHOBecHE B CHCTEME, COCTOSIICH M3 HACBIIIIEHHOTO
pacTBOpa MaJOpacTBOPUMOTO 3JIEKTPOJIUTAa M €ro KpUCTauioB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX COeMHEeHUN. PaBHOBECHE MuCCOIMAIMU BOJIbI, HOHHOE MPOU3BEICHHUE BOIBI U
€ro 3aBUCUMOCTb OT Temneparypsl. llkana pH. ['maponus comnen.

CKopoCTh peaknuii ¥ KaTajlns.
[lonssiTue o xumuuecko KuHeTuke. OJHOCTaJAWIHBIE W CJIOXKHBIE pEaKIUU. 3aKOH
nercTByromux Macc. KoHcranta ckopocTu peakiuuu. MOJIEKYISIPHOCTh U MOPS0K PEAKIUU.
3aBUCHMOCTh CKOPOCTHU PEaKUHUHM OT TEMIEpPaTypbl; SHTAIbIUS AKTHUBALMU. | OMOTE€HHBIH M
reTepOreHHBIN KaTalus3.

Xumus S- U P- 2JIEMEHTOB



Bonopoa-nepBslii 3JIeMEHT NEPUOINYECKON CUCTEMBI, €r0 IBOMCTBEHHOE MOJIOKEHHE.
Onements! 1 -2 1 13 - 18 rpynn nepuoau4eckoi CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHUU
AJICKTPOHHBIX KOH(MUTYpaAIUi, BETUYUH PAIUYCOB, JIEKTPOOTPULIATSTLHOCTH U SHEPT U
HMOHU3ALMK aTOMOB. TUITUYHBIEC CTEIIEHU OKUCIIEHUA. XUMUUECKHE CBOMCTBA MPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHUH M CBOMCTBAX OCHOBHBIX TUIIOB COSIUHEHUH.
[IpupoHbie coequHeHus], MOTyYEeHUE U TPUMEHEHUE.

Xumus d- u f- snemenTOB

OneMeHThl 3-12 rpynnm NEpHOJWYECKOM CUCTEMBI. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHBIX KOH(MUTYpaluii, BEIMYUH pAJAUYCOB, ODHEPIMM HWOHM3AIMH, XapaKTEPHBIX

CTeneHel OKUCIIEHUs, KOOPIMHALIMOHHBIX Yynces aToMOB. [IpupoiHbie coeiuHeHus, oayueHue
U COIOCTaBJICHUE (PU3NYECKUX M XHMHUYECKHX CBOWCTB MpPOCTHIX BemecTB. CTpoeHHe H
CBOMCTBA OCHOBHBIX TUIIOB coeauHeHunii. Ocobennocrtu f- anemenToB.

4.00beM yueOHO# JUCUNIIJIMHBI:

Bcero 1 cemectp 2 cemecTp
Bunast yue6HOM paboThI B3au. | Bakang. | B3au. | Bakag. | B3aud. | B akan.
el. yacax el. yacax el. Yacax
Oo61masi Tpy10eMKOCTh
AUCHUILUINHBI 0 y4eOHOMY 12 432 6,0 216 6,0 216
ILUIAHY
AyIuTOpPHBIE 3aHITHS: 1,12 40,8 0,56 20,4 0,56 20,4
Jlexuun (JIek) 0,28 10 0,14 5 0,14 5
[Ipaktuueckue 3ausarus (I13) 0,28 10 0,14 5 0,14 5
JlaGopaTopnsbie 3ansTus (JIad) 0,56 20 0,28 10 0,28 10
CamocrosiTesibHas padora 1038 374 519 187 519 187
(CP): ' ' '
CamocrosiTenbHOE U3yUYECHHE 10.38 374 519 187 519 187
pa3zieNoB AUCITUTUINHBI ! ! '
Buj KOHTpOJIsi: DK3aMeH 0,48 17,2 0,24 8,6 0,24 8,6
Bcero 1 cemectp 2 cemecTp
Buast yueOHO# paboThI B3au. | Bactp. | B3au. | Bactp. | B3au. | B actp.
el. gyacax el. Jacax el Yacax
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 12 324 6,0 162 6,0 162
IUIAHY
AyIUTOPHBIE 3aAHITHSI: 112 30,6 056 15,3 056 15,3
Jlexumu (JIek) 028 7,5 014 3,75 014 3,75
[Ipaktuueckue 3auarus (113) 028 7,5 0.14 3,75 0.14 3,75
JIaGoparopusie 3ausaTHs (J1ab) 056 15 028 7,5 0.28 7,5
CamocrosiTesibHas padora 10.38 291 519 145,5 519 1455
(CP): H ) 1
CamocrosiTenbHOE U3yUEeHHE 10.38 291 519 1455 519 145,5
pa3ieNoB AUCITUTUIHHBI ' ! '




Bua koHTpoOJIsA: IK3aMeH 048 12,9 0.24 6,45 0.24 6,45

AHHOTAIIUA
paboyeii mporpaMmal JUCHUIIMHBI
«Oprannyeckas xumus» (b1.5.19)

1. ]_le.]'lb JAUCHUIIIMHBI — HpI/IO6pCTeHI/IG CTyACHTaMHU 3HAaHUM O CTPOCHHUU OPraHU4YCCKUX
COCUHCHUHN, OCHOBHBIX XHMHUUYCCKUX CBOUCTBAX PA3JIMYHBIX KJIACCOB OPraHUYCCKUX
COCI{I/IHCHI/Iﬁ 1 METOJaxX UX ITOJIYUCHHUS, KaK IIPOMBIIJICHHBIX, TaK U J'Ia60paTOpHI>IX.

2. B pesyabTaTre u3ydyeHHs AMCHUIIMHBI O0yYalINMiicsi M0 TNporpamMMe OakajlaBpuaTa
HOJI/KEH:

Obaaoams cnenyrommmu oomekynbTypHbiMu (OK) u ob6menpodeccuonanbapivu (OITK)
KOMIIETCHIUSIMU

- CIIOCOOHOCTBIO K CAaMOOPTaHM3aIu U caMooOpazoBanuto (OK-7),

— CHOCOOHOCTBIO M TOTOBHOCTBIO MCITOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B podeccuonansHoi aesiteiaproctd (OITK-1)

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (U3UYECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUH BEIIECTBA JJIsI TOHUMAHHUS
OKpYy»aroliero Mupa u siienuit mpupozsl (OI1K-2);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, MPUPOJE XUMHUYECKOMN
CBSI3M B PAa3JIMYHBIX KJIaccaX XHUMHUYECKHX COEAWMHEHHMU [JI1 TMOHUMAaHHS CBOMCTB
MaTepualoB U MEXaHW3Ma XMMHYECKUX IPOLECCOB, MPOTEKAIOIIMX B OKPYKAIOIIEM
mupe (OITK-3).

3nams:

— TEOpPETUYECKUE OCHOBBI CTPOCHMS M CBOWCTB pPa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CHocoOBbl TONYYEHUSI M XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COE€IUHEHUI;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEaKLIUii;

Ymems:

— TMPUMEHATH TEOPETHYECKHWE 3HAHWS [UIi CHUHTE€3a OpPraHWYeCKUX COEAMHEHHI
pa3IMYHBIX KJIACCOB;

— aHAIM3UPOBATH U MPEICKA3hIBATh PEAKIIMOHHBIE CBOMCTBA OPTAHUYECKUX COCTUHEHUN;

— COCTaBJISITh CXEMBI CUHTE3a OPTraHUYECKUX COCIMHEHUH, 3aJaHHOTO CTPOEHUS;
Braoemy:

— OCHOBaMH HOMEHKJIATYpPBI U KIacCU(PUKAIIMN OPraHUIECKIX COCTMHEHU;

— OCHOBHBIMH T€OPETHUYECKUMU MPEICTABICHUSIMU B OPraHUYECKON XUMUH;

— HaBbIKaMU 00OCHOBAHHUS PAIIOHATIBHBIX CIIOCOOOB MOTYYEHHSI OPTaHUYECKHUX BEIIECTB.

3. Kparkoe conep:kanue TUCIUNIHHBI
Homenknarypa opranudeckux coeluHeHHH. Teopuss XUMHUYECKOTO CTPOCHHS U

HacklleHHble  yriaeBoaopoasl (YB). Ilpupona koBanenTHOM cBsizu. ®opmyinel Jlbtouca.
@opmanbHbIil 3apan. Oddekts 3amectutencii. [IpoMexyTodHbIE COSAMHEHHUS W YaCTHUIIBI
OpPraHMYeCKUX peaKIUsIX. OJHEepreTuyeckas amarpaMma peakinud. MexXaHus3Mm peakiuu.
Crepeousomepusi, €e BUABI U 0003HAUCHHUSL.

Anudarnueckue coeauHeHus. HachbimieHHple W HeHachleHHble YB.  AJjkaHsl,
[UKIIOANIKAHbI, alKeHbI, alKUHBI, MOJHEeHBl (AUeHbI). B KaXIoMm Kiacce paccMaTpuBalOTCA
CIeNYIONINEe Pa3eibl: W30MEpHs, HOMEHKIATypa, (U3MYECKHEe M XHUMHUYECKHE CBOWCTBA,
criocoObI momy4yeHus. MexaHu3MBbl peakiuii. JHEepreTHUecKas JuarpaMmma peakiui.

Apomatuueckue coenuHeHus. Teopuu apomatnaHocTH. CoenuHeHHs OCH30JbHOTO psifa.

Nzomepust. Homenknarypa. CrocoObl monyueHHs. XUMHYECKHE CBOICTBa. BrnusHme
3aMecTuTeNnel B OEH30JIbHOM KOJIbIIE€ Ha HalpaBJIeHHE U CKOPOCTh peakluil 3JeKTpOpUILHOrOo
3aMELIEHHUS.



4. O0beM y4eOHOi TUCIUIIHHBI:

B B
Bun yuebnoit pabotbl 3a4eTHBIX aKaJieM. yacax
SMHMIIAX
OO0masi Tpy10eMKOCTb M CHUILIHHBI 110 Y4eOHOMY 30 108
MJIaHy '
AyIMTOpHBbIC 3aHATHS: 0,62 22,2
Jlexumu (Jlek) 0,28 10
[Tpaktuyeckue 3ansatus (I13) 0,33 12
CamocrositesbHas padora (CP): 2,28 82
Jlpyrue BUJIbI CAMOCTOSITENIHOM PabOTHI
Buj KOHTpoJIsI: 3a4€T ¢ OLeHKOI 0,1 3a0 (3,8)
B B
Bun yuebHoit paboThl 3a4eTHBIX aCTpOH. yacax
SIMHMIIAX
OO0mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY 30 81
IJIAHY '
AyIUTOPHBIE 3aHITHS: 0.62 16,65
Jlexuunu (Jlek) 0.28 7,5
[Tpaktrueckue 3ansatus (I113) 0.33 9
CamocrositesbHas padora (CP): 228 61,5
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI
Buj KOHTpOJIs: 3a4€T ¢ OEeHKOI 0,1 3a0 (2,85)

4.4.2 lucuMnIMHbI BADHATUBHON 4YacTH (00s13aTe/IbHbIE TUCHUILIHHBI)

AHHOTAIUA

K y‘-I66H0ﬁ nporpaMmme IHCIHHUIINHBI «OCHOBBI ’dKOHOMHKH U YiupaBJjieHUsA

npousBoacTeom» (51.B.01)
1. Ileap AMCHUIJIMHBI — TIOJIYYEHHE CHCTEMBI

3HaHUH 00 DKOHOMHYECKHX

3aKOHOMCPHOCTSX CI)YHKL[I/IOHI/IPOBEIHI/IH IMPOMBIINIJICHHOTO ITPOU3BOJACTBA B CUCTCMC

HallUOHAJTBHOW  DKOHOMHUKH, OOydYeHHE

O9KOHOMHWYCCKOMY

MBIIUJIEHUIO

HCIIOJIb30BAHHUIO IMOJTYYCHHBIX 3HAHUM B HpaKTHqCCKOﬁ ACATCIIBHOCTH.

2. B pesyabrare wu3yYeHHs AUCHHIIHHBI

0akajaBpHAaTa J0JI/KEH !

odyuaromuiics

o mnporpamme

Obnaoams  cnenyomumu  odmekynsTypabiM (OK) u mpodeccuonansubivu  (I1K)

KOMIICTCHIIUAMM

— CIIOCOOHOCTH HCIIOJL30BaTh 3HAHUS OCHOB JKOHOMHKH B Pa3JINYHBIX C(I)ean

xu3uHenestensHoctr (OK-3);
— CIOCOOHOCTh aHAJIM3UPOBATH

TEXHUYECKYIO

AOKYMCHTAIIUIO,

noi0upath

000py/ioBaHUE, TOTOBHUTH 3asBKU Ha IPHOOpeTeHre 1 peMoHT obopynoBanus (I1K-9).

3names:

— OCHOBBI 9DKOHOMHUKH B PA3JIMIHBIX C(l)ean KUBHEACATCIBHOCTH,




— HOPMATHBHBIE IPABOBBIE AKThI, PErJIAMEHTUPYIOLINE AEATEIbHOCTb NPEANPUATHUS;
— METO/bI pa3pabOTKH ONEPATUBHBIX U MPOU3BOJACTBEHHBIX IIJIAHOB;
— METO/bI U CIIOCOOBI OTUIATHI TPYAA.
Ymems:
— COCTaBJIATH 3asBKU Ha 000PYIOBaHHE;
— COCTaBJIATH OTYETHI 10 BHIIIOJIHEHNIO TEXHUUYECKUX 3aJaHN;
— COCTaBJIATh TEXHUUYECKYIO JOKYMEHTALHUIO;
— OpraHu3oBaTh pabOTy KOJUIEKTUBA B YCIOBHSIX JCHCTBYIOLIETO MTPOU3BO/ICTBA;
— TOTOBUTh HCXOJIHbIE JaHHbIE ISl BHIOOpa M OOOCHOBAHMS HAyYHO-TEXHHUYECKHX H
OpraHM3alMOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOTO aHAJIN3a;
— paspabarbiBaThb ONEpPAaTUBHbIE IUIaHbI PA0OT MEPBUYHBIX IPOU3BOJCTBEHHBIX
nopa3/ieJICHUM.
Brnaodemy:
— METOJaMHM M MHCTPYMEHTAMU IIPOBEAEHUS 3KOHOMHUYECKOIO aHajau3a 3arpar Hu
PE3yNbTATOB AEATEILHOCTU ITPOU3BOACTBEHHBIX MOAPAa3/IeIICHUN;
— MHCTPYMEHTAMM IUIAHUPOBAHUS W BBIIOJHEHUS MEpPONPUATHH 1O MPOU3BOIACTBY
IPOTYKIIHH;
— OCHOBaMM SKOHOMMYECKHX 3HAHUI B pa3Iu4HbIX chepax KU3HEAECSITEIbHOCTH.
3. Kpartkoe conep:xanune qJMCHUNIHHBI
Pasnen 1. Beeoenue. Ocrogvl pbiHOUHOU IKOHOMUKU
1.1 DkxoHOMHYECKHME NOTPEOHOCTH, Oylara W pecypchl. DKOHOMHYECKHE CHCTEMbl M HX
cyuiHocTh. OOLIECTBEHHOE MPOU3BOACTBO U SKOHOMUYECKUE OTHOLIEHUs. [Ipon3BoiCTBEHHBIE
BO3MOXXKHOCTH  oOmmiectBa ¥ JKOHOMHUYeckuil BbiOOp. KpuBas mpou3BOICTBEHHBIX
BO3MOXKHOCTEH. 3akoH yOBIBAIOIIEH MpenesbHOM TMOJIE3HOCTHUM. Tumbl W MOJEIH
SKOHOMHUYECKHUX CHUCTEM. DJIEMEHT KOHOMUYECKOM cucTeMbl. TpaaulinoHHas SKOHOMUYECKas
cucrema. CoOCTBEHHOCTh: ()OPMBI M ITyTH MX MPEOOpa3OBaHHSL.
1.2 PpiHOuUHBI MexaHM3M crpoca M npeioxkeHus. CoBeplIeHHas W HECOBEpILEHHas
KOHKYpeHUUU. ToBapHBIA (pPBIHOYHBIN) THUN OOIIECTBEHHOro Mpou3BojAcTBA. CyIIHOCTh H
YCIIOBHSI BO3HUKHOBEHHUSI pblHKAa. BUJIBI PBIHKOB U MX CTpyKTypa. @yHKUUU pbiHKA. ToBap u
ero coiictBa. Cripoc U mpe/iokeHHe Ha pbIHKE. [IoHATHE «3IaCTUYHOCTBY. DIaCTUYHOCTD
cIpoca M IpeUI0KEHMs], ToueuHas U ayrosas. CoBeplIeHHAs! U HECOBEPIIEHHAs KOHKYPEHIINH.
Mounononus. Makcumu3zanus npuObId MOHONOAUCTOM. ONIUrononus.
1.3 TlonaTne HaUMOHAIBHONW SKOHOMMKH, OCHOBHBIE MAKPOIKOHOMUYECKHE IOKA3aTENH.
[ToHATHS COBOKYIMHOTO CIpoca M COBOKYITHOTO IpPEAIOKEHUs, (HaKTOphl, BIUSIOLUIME HA UX
u3MeHeHus. Ilotpebnenuss u cOepexeHus. DKOHOMMYECKHH KpyroobGopot. IIpousBoacrtso,
oOmeH u pacnipenenenue. [lotpednenue, coepexenne, THBECTUIIMA TOBAPOB U YCIIYT.
1.4 dunaHcoBas cucreMa U (pUHaAHCOBas MOJMTUKA oOmiecTBa. ['ocyaapcTBeHHBIN OIODKET U
rocyJlapCcTBEHHbIN noir. Hamoru u Hajmorosas cucrema.
Pa3nen 2. Dxonomuueckue ochogwl ynpasieHus npou3800Cmeom
2.1 Tlpenmpusarue Kak CYOBEKT PBIHOYHOTO XO3SIMCTBA. ODKOHOMHUYECKHE 3aKOHBI |
0COOEHHOCTH MX TPOSBICHHUS Ha Mpeanpustud. Poib crnenuanucra XWMHYECKOH
npoMblnieHHocTy. [lpennpustue B cucreMe phIHOYHOM SKOHOMHMKH. [Ipeampustue — kak
CyObeKT U OOBEKT TNPEANPUHUMATENILCKOM  JIeATeNbHOCTH. 3aKoHojaTelnbHas 0a3a
MpeaNpUHUMATENbCKON AesTenbHocTH. HopMaTuBHO-TIpaBOBbIE AaKThl, periaMeHTHPYIOIIHNE
NesITeNbHOCTh TpeAnpusaTHs. OpraHn3alMoHHO-TIPABOBbIE (OPMBI  MPEINPUHUMATEIHCKON
JEeSITeIbHOCTH U KpUTEpUU X BbiOOpa. @opmMbl cOOCTBEHHOCTH. BHENIHSSI U BHYTpEHHSS cpenia
MIPEANPUATHS.
2.2 MarepuanbHo-TexHu4ecKas 0aza mpousBojcTBa. ChlpbeBas U TOIIMBHO-dHEPreTHYecKast
06a3a XMMHUYECKHX Mpou3BOJACTB. IIpom3BojICTBEHHass mporpamMma ¥ IPOU3BOACTBEHHAS
MOIIHOCTh NpeAnpuaTus. KauecTBo U KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE
o0ocHOBaHHE BbIOOpa CHIphS W TOIIMBA. PecypcocOepexeHne. ANbTepHATUBHBIE HMCTOYHUK
CBhIpbs M SHEeprur. OpraHuzanus CKIaJCKOro X03s1McTBa.



2.3 MarepuanbHO-TEXHUYECKUE pecypchl npeanpusitis. OCHOBHBIE MNPOU3BOJICTBEHHBIE
(GOHIBI XMUMHMYECKMX MpPEANpPUATHI: MOHATHE, Kiaccupukanus M CTpykrypa. Ilonstue wu
CTPYKTypa OCHOBHBIX cpelcTB. OIleHKa OCHOBHBIX CpencTB. MeToJbl OIEHKH OCHOBHBIX
¢ongoB. Ilokazarenu HCHONB30BaHMS OCHOBHBIX IPOM3BOACTBEHHBIX (oHmOB. M3HOC WM
amopTH3anus OCHOBHBIX (oHI0B. OueHka 3((GEKTUBHOCTH HCIOJIB30BAHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHIOB. BocmponsBoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpencTBa
MIPEeANPUATHS: TIOHATHE, COCTaB U CTPYKTypa. McTouHuKN GOpMUPOBaHUS OOOPOTHBIX CPEICTB.
ObopaunBaeMocTh OOOPOTHBIX CPEACTB. MaTepualbHble 3amachl Ha  MPEeINPUATHH.
Omnpenenenre NOTPEOHOCTH B OOOPOTHBIX CPEICTBAX.
2.4 Tpynossle pecypcel npennpustus. Ilepconan npennpusitus u ero cTpykrypa. OCHOBBI
OpraHu3alyy Tpyja Ha npeanpusTiui. I¢PGEeKTHBHOCTh UCOIb30BaHUS IIepCcoHala U pabouero
BpemeHu. lIpon3BoauTenbHOCTh Tpyaa U orwiata Tpyaa. Opranusanus 3apaboTHOM IUIaTHl HA
npennpustTui. CocTaB W CTPYKTypa IPOMBIIUIEHHO-TIPOM3BOJCTBEHHOIO  IEpCOHANa.
[Ipon3BOIUTENBHOCTD TPyia: MOHATUE, IOKA3aTENIN U METOABI U3MepeHus. uauBuayaibHas u
OOIIeCTBEHHAsT  MPOU3BOJUTENBHOCTh  Tpyda. Pe3epBol u  (PakTOpbl  MOBBIIMICHUS
IIPOU3BOJIUTENIBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OIUIAThI TPyAa Ha MPEIPUITHH.
Paznen 3. Texnuxo-skoHOMUYECKUL AHAIU3 UHIHCEHEPHBIX PeLUUeHUL
3.1 Jloxoapl M pacxolpl Ha NPOU3BOJACTBO, U pEANMU3ALMUI0 MPOAYKIHUH HPEIIPUSTUS.
W3nep:xku TPOU3BOACTBA MPOAYKUUU (C€OECTOMMOCTh), NPUOBLIb, PEHTA0ENBbHOCTh H
neHooOpa3oBanue. [loHsATHe 3arpaTbl Ha TPOU3BOACTBO M PEATH3ALUI0 TPOIYKIHH
(cebectoumocTh). Buasl u 3Hauenume kmaccudukanuu 3atpar. CTpykTypa 3arpaT Ha
IIPOU3BOJICTBO U pealu3anuio npoaykiuu. OCoOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U
pealn3alnio MPOAYKIIMU B KOMIUIEKCHBIX MpON3BOACTBaX. OCHOBHBIE MYTH CHHKEHHUS 3aTpaT
Ha IpOU3BOJACTBO mpoAykuuu. Jloxoasl mnpeanpustus. Ilonstue npubbim U j1oxona
MpeanpusaTHs, METOAbl WX pacueTa. PeHTaOenbHOCTh, €€ BUIBI M MeToAbl pacuera. [lytu
MOBBILIEHUS NPUOBLIN U PEHTA0EIbHOCTH Ha IPEIITPUATHSIX.
3.2 IlenooOpa3oBaHue U I1eHOBas ModWTHKa. lleHa HA NPOAYKUIMIO U MPHUHIIMIIBI
1eHooOpa3zoBanud. Buapl neH. CTpykTypa LeHbl, cucTeMa LeH. B3auMocBs3u 11eH U U3JIepiKeK.
IlenoBas nonutuka. Pa3paboTka 1IeHOBOW CTpaTeruH.
3.3 @®OuUHAHCOBO-KPEIUTHBIE OTHOLIEHUS NPEINPUSITHH M CHCTEMa HaJor000JI0KEHHUS.
[lonatue, cocrtaB M CTpykTypa ¢uHaHCOB mnpennpuatus. CymHOCTb, (YHKIHUU M 3aJauu
¢unancoB npeanpustusi. COOCTBEHHBIC U 3a€MHbIE (PMHAHCOBBIE peCypchl. bamaHc 10X010B H
pacxonoB. HamoroBas mnomurtuka. IlpuHumnel HamorooGnokenus. Hamorm u mumarexu,
YCTAaHOBJICHHBIE 3aKOHOAATEIbCTBOM: BUJbI, CTaBKHU, OOBEKTHI HAJIOrOOOJOKEHUS U CPOKH
yIIJIaThl HAJIora B OI0JIKET.

4.  O0beM yueOHOI TMCUUIIHHBI:

Bup yue6Ho# paboTbl B 3auerHbIX B akazgem.
€AMHUIIAX Jacax
O01mas TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3,0 108
AYyIUTOPHBIE 3aAHSITHSI: 0,23 8,4
Jlexumu (JIek) 0,22 8
[TpakTuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP): 2,53 91
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 1,77 64
Bupa xouTpoJsi: 3k3amMeH 0,24 IK3aMeH
(8.6)
Bun yuebHoit pabotbl B B actpon.
3aYEeTHBIX Yacax
€IMHULIAX




OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4eOHOMY IJIAHY 3,0 81

AyAUTOpPHBIE 3aHATHS: 0,23 6,3

Jlexumu (Jlek) 0,22 6

[Ipaktrueckue 3ansatus (I113) -

CamocrositesbHas padora (CP): 2,53 68,25

CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 1,77 48

Bup xouTpoJisi: 3xk3ameH 0,24 Oxk3amen (6,45)
AHHOTAIIUA

K Y4e0HOii mporpamMme JUCHHILTMHBI «JIa00paTOPHBI MPAKTHKYM 110 MPOIECCAM H
anmaparam XuMH4YecKoii TexHosorum»» (51.B.02)

1. Heab IMCHUIIMHBI:
3akperieHue 3HaHuM, NOJYYEHHBIX NpU HU3ydeHUM aucuuiuimHbl «lIpomecchl M anmapatsl
XUMUYECKOH TEXHOJOTMM» B O0JAaCTM OCHOB THAPABIWYECKUX, TEIJIOOOMEHHBIX MU
MacCOOOMEHHBIX IPOIECCOB, YTO HEOOXOIUMO MpH IOATOTOBKE OakaJaBpOB MO JTaHHOMY
HAIIPABJICHUIO Ul HAyYHO-UCCIIEN0BATEIBCKON U IPOEKTHO-TEXHOJIOTUYECKON ACSTEIbHOCTH.
2. B pe3yabrare u3ydYeHHs AUCHUIUIMHBI oOydalommiicd 10 MporpaMmme
O0akajaBpuara JOJKEH OBJIAJeTh CJAeAYIIUMH o0menpodeccnoHaIbHbIMHA
komuereHuusaMH (OIIK) u npopeccnonanbubivu komnerenuusamu (I1K):

- CIIOCOOHOCTBIO W TOTOBHOCTHIO HCIIOJNB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B podeccnonansHoi aesitenbroct (OTTK — 1);

- CHOCOOHOCTBIO HaJAKWBaTh, HACTPAMBATh M OCYIIECTBISTH INPOBEPKY OOOPYIOBAaHUS H
nporpaMMmubix cpercts (IIK — 6) B oOmactd  mpOM3BOJACTBEHHO-TEXHOJIOTHMUECKOM
NeSITeTbHOCTH;

- CIOCOOHOCTHIO TUTAHUPOBATh W TPOBOJAUTH (PU3UYECKUE U XUMHUYECKHUE DKCIEPUMEHTHI,
MIPOBOANTH 00Pa0OTKY MX PE3ylIbTaTOB M OIEHUBATH TMOTPENTHOCTH, BBIABUTATH THIIOTE3BI H
yCTaHABIUBATh TPAHUIIBl UX MPUMEHEHUs, MPUMEHSITh METOIbl MAaTEeMAaTUYECKOTO aHaIHu3a |
MOJICJIMPOBAHUS, TEOPETHUECKOTO U IKCcTiepuMeHTanbHoro uccinenoBanus (IIK — 16) B o6nactu
HAy4YHO-HCCIIEI0BATENbCKON e TENIbHOCTH.

B pe3yabTare ocBOeHHS AUCHUILINHBI 00YYAIOLIUICS T0JI/KEH:

3namu:

- 3aKOHBI TIEPEHOCA UMITYJIECA, TETUIOTHI H MacCCHI;

- OCHOBHBIE YpaBHEHUS MPUKIIATHON THIPABIUKH U 3aKOHOMEPHOCTH MEepEMEIICHUs
KHUIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB OCAKCHUS, PUILTPOBAHUS U TCUCHUS Yepe3
3€pPHHCTHIC CIIOH;

- (hU3MYECKYIO CYITHOCTbH MPOLIECCOB TEIJIO- K MacCOOOMEHa; OCHOBHbIE KHHETUYECKHE
3aKOHOMEPHOCTH MacCoIepeHoca Ui CUCTEM ra3(Iap)-KUAKOCTbD;

- TUTIOBBIC TPOIECCHl XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIME alMapaThl U METOIbl UX
pacuera.

Ymemn:

- OIIPEJICISITh XapaKTep ABMKCHUS KHUJIKOCTEH U ra30B;

- HCIIOJIb30BaTh OCHOBHBIE KHHETHUECKHUE 3aKOHOMEPHOCTH TEIJIO- M MacCOoNepeHoca mpu
aHaJIM3€e TEIJIOBBIX U MaCCOOOMEHHBIX MPOLECCOB;




- COCTaBJIATh MaTepUajIbHbIE U TEIJIOBBIE OAIaHCHI JUIS CUCTEM ra3(Iap)-KUAKOCTD;

- pacCYMTHIBATh NAapaMETPhbl HACOCHOTO, TEIIO- U MAaCCOOOMEHHOTO 000PYA0BaHMS;

- COCTaBIIATh TEXHOJIOTMUECKHUE CXEMbI M M300pakaTh Ha HUX OCHOBHBIE alllaparthl;

- QaHAJIM3UPOBATh 3KCIEPUMEHTAIILHO NIOJYyYEHHBIE U TEOPETUUYECKH PACCUMTAHHbBIE TOKA3aTENN
paboThI anmapaTos.

BJTAJETH:

- MCTOHOHOFHGﬁ pacue€Ta riApOMEXaHUYCCKUX, TCIIJIOBBIX U MacCOOOMEHHBIX IIpoIecCCOB.
- METOAAaMHU COCTAaBJICHHUA TCXHOJIOTHMYCCKHUX CXEM.

3. KpaTlcoe coaecpikaHue TUCHUITIJIUHDbI

Ne n/mt HaumeHoBaHue 1a00paTOPHBIX padoT
1 OnpenieneHne pesKUMOB TEUEHUS )KUJIKOCTEH.

2 W3yuenue npouiis cKopocTel MoToKa B TpyOONpoBoE.

3 ['uapaBnryeckoe COnpoTUBIEHUE B TPYOOTIPOBOAaX (METATUTMYECKOM M CTEKJISTHHOM)
U 3JIeMEHTaX TpyOONnpoBOAHON apMaTypBhl.

4 Onpeznenenne TUAPABIMYECKOTO COMPOTHBIICHHS MPSIMOTO Y4acTKa TPyOOIpoBoaa.

5 OnpezneneHue ruJpaBIMueCcKOro COPOTUBIIEHUS B 3JIEMEHTaX TPyOOIPOBOIHOM
apMaTypsl (qruadparma, IpocceabHbIA BEHTUIIb).

6 OnpezneneHue ruJpoANHAMUYECKOTO COITPOTUBIIEHUS CYXOM CUTYATON TapesiKu
KOJIOHHOTO armnapara.

7 OnpezneneHue ruJpaBIMueCcKOro COPOTUBIEHUS OPOIIAeMON CUTYATOM TapeaKu
KOJIOHHOTO armnapara.

8 M3mepeHue ruipaBindeckoro CONpoOTUBIECHHUS TPYOHOTO U MEXTPYOHOTO
IPOCTPAHCTBA TEIMIIO0OMEHHOTO amapara.

9 KannOpoBka pacxogomepa BECOBBIM METOIOM.

10 M3yueHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenne korpduLMeHTa TEMIONEPeIayu B ABYXTPYOHBIX TEIII00OMEHHUKAX

12 Termnomepenaya B~ METAUIMYECKOM M CTEKISTHHOM  KOXYXOTPYOHBIX
TEMI00OMEHHUKAX.

13 VHTEHCHBHOCTH TEIUIONEPEIadH B IUIACTHHYATOM TEIUIOOOMEHHHKE

14 N3yueHune mporecca HECTAlMOHAPHOTO TEIUIOOOMEHa B amnmapare ¢ MEIIAIKOH |
MOTPY>KHBIM 3MEEBHUKOM.

15 Omnpenenenne kod()PUIMEHTOB MaccOOTAayd B Tra3oBod (aze Npu HCIapeHUH
KHUJIKOCTH B BO3JYLIHBIN MOTOK WM MIPU KOHJCHCALIMH apa Ha IJICHKE XKHUIKOCTH B
HACaJ0YHON KOJIOHHE.

16 Onpenenenne KOd(QQPHUIMEHTOB MaccOOTAaud B KHUIAKOM (aze mpu necopOruu
JIMOKCHJIA YIIIepoia U3 BOJBI B INICHOYHOW KOJIOHHE.

17 M3yueHre COBMECTHOIO TeIJIo- 1 MacCooOMeHa B HAacaJ0YHON KOJIOHHE.

18 W3ydeHue nporecca NpocToil meperoHku OMHapHOM cMecu M30MPONaHoI-BOIa.

19 N3yueHue mporecca NpocToi meperoHku OMHAPHOM CMECH BOJIa-3TUJICHTJINKOIb.

20 N3yuenue nmporiecca NepruoJuueckoi pekTudukanuu ONHaApHONW CMECH 3TaHOJI-BOJIa.

21 Paznenenne pacTBOpPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 OmnpezneneHue CKOPOCTH CBOOOAHOTO OCAXJIEHHUS TBEPJBbIX YaCTHII M BCILIBITHS
ITy3bIpEN B )KUJIKOCTSIX.

23 W3yuenne nporecca GUIbTPOBAHHSI CYCIIEH3UH.




24 ['uapoariHaMUKA HETTOABUKHOTO U TICEBI00KUKEHHOTO 3€PHUCTOTO CJIOS.

4, O0beM y4eOHOI AUCHUTNITIHHBI

Bupl yue6HOM paboTh Bcero
3au. e. Akaziem. yac.

OOmass  TPyAOEMKOCTh  JMCHHMILIMHBI 10
y4eOHOMY IUIaHy 2 72
KonrakTHasi pabora: 0,23 8,2
Jlexuuu (Jlek) } }
[Ipaktrueckue 3ausarus (I113) } }
Jla6.paboThl 0,22 8
CamocrositesbHas padora (CP):

1,67 60
By nTOroBoro KOHTpoOJIs: 3a4eT

0,11 3auer (3,8)
Buner yueGHoiI paboTh Bcero

3au. ef. AcTpoH. yac.

O06as TPYJOEMKOCTb UCIUILINHBL 1o 54
y49e0HOMY TUIaHY 2
KonrakTHasi padora: 0,23 6,15
Jlexumnu (Jlek) }
[Tpaktuueckue 3ausatus (I13) ;
JIa6.paboThl 0,22 6
CamocrositesbHas padora (CP): 45

1,67
Buja nToroBoro KOHTpOJIs: 3a4eT

0,11 3auer (2,85)

AHHOTAIUA

K yqeﬁnoﬁ nporpaMme 1HCHUIIJIHNHBI

«XuMHn4YecKasi TEXHOJIOTHS Heoprannyeckux Bemrects » (651.B.03)

Yacts 1.

1.leap aAucOMIVIMHBI — TpUoOpeTeHHe OOydYaloIMMUCS 3HAHUM HAy4YHBIX OCHOB U
KOMIIETEHIMH, MOTy4YeHHE U 3aKpervieHne Mpo(hecCHOHATBHBIX YMEHUH U HABBIKOB B 00JIACTH
(U3UKO-XMMHYECKUX OCHOB M TE€XHOJOTMI MPOM3BOACTBA psla BaXKHEUIINX HEOPraHUYECKUX
MPOAYKTOB, a TAaKXKe MPUHIUIIOB Pa3paOdOTKU W YIpPaBJIEHUS TEXHOJOTHSIMU HEOPTraHMYECKUX

BEIIECTB.

2. B pesyabrare M3y4YeHUs TUCHHUILVIMHBI 00ydarommiics 1Mo mporpamMe 0OakajlaBpHaTa

JOJIZKECH:

Ognadems cnenyronumu npodeccruonanbabiMu (IT1K) kommereHusMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIICCTBJIATH TEXHOJIOTHICSCKHI nmponecc B COOTBETCTBUH C
PEerilaMCHTOM H  HUCIHOJb30BATH TCEXHUYCCKUC CPCACTBA Ui HU3MCPCHHA OCHOBHBIX

napamMeTpoB TEXHOJIOTMIECKOTO MPOIlecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);




CHOCOOHOCTBIO TMPHUHMMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHs TMpH pa3paboTke
TEXHOJOTHYECKHUX TMPOIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C y4ETOM
HKOJIOTHYECKUX MmocieacTBuil ux npumenenus (ITK-4);

CIIOCOOHOCTBIO TPOBOAWTH AaHANN3 CHIPhS, MAaTEpUAIOB M TOTOBOW MPOAYKIIUH,

OCYIIECTBIIATH OLCHKY pe3ynbraToB aHamu3za (I1K-10);
TOTOBHOCTBIO HCIOJB30BaTh 3HAHHWE CBOWCTB XUMHUYECKHUX JJIEMEHTOB, COCAMHCHHA U
MaTepUaIOB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbHoi aesteraprocty (ITK-18);
TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUECKYIO WH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOCKHBIH
OmbIT 10 TeMatuke uccaenoBanus (ITK-20).

3uams:

— Ha3Ha4YeHHE U 00IaCTH IMPUMEHCHUS IIPOJAYKTOB OCHOBHOT'O HECOPraHMYCCKOI'O CUHTE3A,

TCOPCTUUCCKHUEC OCHOBBI MU MCXAHWU3Mbl OCHOBHBIX HCOPIraHUYCCKUX peaKI_[I/II\/JI n ux O6H_II/IG
KHMHETHUYCCKHUEC 3aKOHOMECPHOCTH,
TCXHOJIOTHKO H 06H_II/I€ MNPUHOUIIBI OCYHICCTBJICHUA XUMHYCCKUX IPOHCCCOB OCHOBHOTO
HCOPraHUYCCKOro CMHTEC34d,
Pa3iINIHbIC CIIOCOOBI PEKyncpanuu U YyTUJIMU3aAlMKU TI'a30BbIX, JXUJAKUX W TBCPABIX OTXOOOB
IIpOU3BOJACTBA HCOPIraHNYCCKUX BCIICCTB,

OCHOBHYIO KJIaCCI/I(i)I/IKaHI/IIO n XUMHUYCCKUC CBOMCTBA IMPOAYKTOB OCHOBHOTI'O
HCOPraHUYCCKOro CMHTEC34a,
TCOPCTUUCCKHUEC OCHOBBI ITOJYUCHHUA HCOPTraHUYCCKHX BCIICCTB;, MCXAHU3Mbl OCHOBHBIX
HCOPIraHUYCCKUX peaKI_II/Iﬁ Hn ux O6H_II/IG KHHCTUYCCKHNEC 3aKOHOMCPHOCTH,

— OCHOBHBIE TUIIBI MU KOHCTPYKIIMM PEAKTOPOB IS IIPOBEACHUS IIPOLIECCOB;

METO/Abl MOJEIMPOBAHUS M ONTHMM3ALUU TEXHOJOTHYECKUX IPOLECCOB IMPOU3BOJCTBA
HEOpPraHUYECKUX BEIIECTB;

CHCTEMbl aBTOMAaTH3UPOBAHHOI'O IPOEKTUPOBAHMUS TEXHOJOTMYECKMX IPOLIECCOB U
OTJIENIbHBIX Y3JI0B TEXHOJIOTMYECKON CXEMBI;
TEXHOJIOTUIO U OOIIUe MNPUHIMIIBI OCYIIECTBJIEHUS XMMHYECKHUX MPOLIECCOB MOIY4YEHUs
KHCJIOT, COJIEH, 11e104Ye 1 MUHEPATIbHBIX YI00pEeHMI;
pa3uyHbIe CIIOCOOBI peKyNepaluyd M YTHIIM3ALUU Ta30BbIX, KHUJIKAX U TBEPIBIX OTXOJIOB
MIPOM3BOJICTBA HEOPTAHUYECKOTO BEIECTB.

Ymemn:

- pa60TaTI> C JIMTCPATYPHBIMU HCTOYHHUKAMH I10 BOIIPOCaM, CBA3aHHBIM C HCOPraHWMYCCKHUMU

IponeccamMu,

— NPUMCHATH NOJTYUCHHBIC 3HAHUA I PCIICHNA KOHKPETHBIX TCXHOJIOTHYCCKUX 3a/1a4,

aHaAJM3UPOBaTh B3aMMOCBSI3b TEXHOJOTHMUECKUX MapaMeTpoB U 3((EeKTUBHOCTH Ipolecca,
Ka4ecTBa ¥ CBOWCTB MPOAYKIUH;

UCIIOJIB30BaTh METOJbl HCCICAOBAHMS U OIpPEACIICHHS IapaMEeTPOB TEXHOJIOTMYHBIX
IIPOLIECCOB;

aHAJIM3UPOBATh B3aMMOCBS3b TEXHOJIOTMUECKUX apaMeTpoB ¢ 3(pPeKTUBHOCTHIO Mpoliecca 1
Ka4yeCTBOM IMPOAYKIIMH;

IIPOBOJUTH JKCIEPUMEHTBHI 10 3aJaHHBIM METOAMKAM; aHAIU3UPOBAThb pPE3YyJbTaThl
JKCIIEPUMEHTOB.

Brnaoemw.:

METOJIaMU pacuera HEOOXOAMMBIX MapaMeTpoB Ha OCHOBE OKCIIEPUMEHTAIBHBIX H
JUTEPATyPHBIX JTAHHBIX;

METOJIaMU TEOPETHUYECKOTO M DKCIEPUMEHTAIBHOTO MCCIEAOBAHUS TEXHOJOTHYECKHIX
MTPOIIECCOB IMPOM3BOICTBA HEOPTAHHMUYECKUX BEIIECTB U MAaTCPHAIIOB;
METOAAaMHM KAa4yeCTBEHHOI'O M KOJIHMYECTBEHHOI'O aHAalM3a COCTaBa, KAauyeCcTBA M CBOMNCTB
TIPOJTyKITHH;

METOJIaMU  DKCEpreTHYeCKOro  aHalih3a U  TEXHOIKOHOMHUYECKOW  ONTUMHU3AIMNU
TEXHOIOTHYECKUX CXEM,



— MeToJaMM pacyeTa HEOOXOAMMBIX TEXHOJOTMYECKMX IapaMeTpoB Ha  OCHOBE
AKCIEPUMEHTAIbHBIX U JUTEPATYPHBIX 1aHHBIX;

—METOJaMH TEOPETUYECKOTO U JKCIEPUMEHTAJIBHOIO MCCIEAOBAHUA TEXHOJOIMYECKHUX
IIPOLIECCOB NPOU3BOICTBA HEOPIAHUUYECKUX BEILIECTB;

— oIpezecsieHusl NapaMeTpoB MaTeMAaTUYECKUX MOJENIEH TEXHOJOTMYECKHMX alnaparoB IO
9KCIIEPUMEHTAJIbHBIM JaHHbIM;

— IporpamMmamH JUIsl IOCTPOEHUS U ONTUMHU3aLUU TEXHOJIOTHYECKOU CXEMBI;

— METOJaMH TEXHUKO-3KOHOMHMUYECKOH ONTUMHU3ALNN TEXHOJIOTHUECKUX CXEM.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

- yriuyOjeHHOe W3y4eHHE (PHU3HKO-XMMHUYECKHMX OCHOB U TEXHOJIOTHH MPOHM3BOJCTBA

BAKHEHIINX HEOPTaHUYECKUX IPOLYKTOB: BOJOPOJA, a30Ta, KMCIOPOAA, OJUOKCHIIOB CEPBI U

yrieposa, peIKUX Ia30B, aMMHUaKa, kap0aMuia, MUHEpPAJIbHBIX KUCIOT U yIOOPEHU, CIUPTOB;

- PacCMOTPEHHE TEXHOJOIMH TEPMUYECKOM mepepaboTKH ChIPbs, HAXOAALIETrocs B Pa3InyHOM

($a30BOM COCTOSIHMM C IIETbI0 MOJy4YeHHs ra3oBod (aspl, copepkalieil B MOJEKYJISIPHOM

COCTOSIHUM OCHOBHBIE IIPOAYKTHI HEOPraHU4YECKON TEXHOJIOTHH;

- (MBHKO-XMMHUYECKHUE OCHOBBI M TEXHOJIOTHH MPOIECCOB pa3AeieHHUs Ta30BBIX CMecei

CJIO’KHOTO COCTaBa COPOLIMOHHBIM, KOHJIEHCALIMOHHBIM, MEMOPAaHHBIM U JPYTUMH METOAAMU C

MOJTyYCHUEM YHCTBHIX HHIUBUAYAJIbHBIX Ta30B, JMOO Ta30BBIX CMECEi 3aJaHHOTO COCTaBa —

CUHTE3-Ta30B;

- HU3y4yeHUE COOCTBEHHO IIPOLIECCOB OCHOBHOTO HEOPraHMYECKOIO0 CHHTE3a U Pa3IMYHbIX

CIOCOOOB peKyINepaluy U yTUWIM3AalUK Ia30BbIX, KHUJIKUX M TBEPAbIX OTXO0JI0B MPOU3BOJCTBA

HEOpPraHUYECKUX BEIIECTB.

BBeneHne. 3HaueHME COJIEBBIX U IEJTOYHBIX IPOAYKTOB B 9KOHOMUKE CTPAHBI.

1. ®U3UKO-XMMHYECKHE OCHOBBI TEXHOJIOIMH COJIEBBIX U IIEIOYHBIX IPOAYKTOB. PaBHOBecue B

MHOTOKOMIIOHEHTHBIX BOJHOCOJIEBBIX COJICIUIABKUX CcUTeMax. KHHeTMKa mpoueccoB B

BOJHOCOJIEBBIX U COJIEIJIABOBBIX CUCTEMAX.

2. CelppeBble MaTepuanbl U TEXHOJOrMueckue TpeOoBaHMs K HUM. ChIpbeBble HCTOYHHUKHU,

METOJIbl TOATOTOBKM CBIphS K XHMHUYECKOW mnepepaboTke. MeTonbl mepepalOTKU ChIpbS B

yIOOpEHUs U COMH.

3. TexHOJOrHs OCHOBHBIX COJIEBBIX M ILIEIOYHBIX HpOAYKTOB. Kiaccudukaius coyieBbIX

MPOAYKTOB, TpeOOBaHUS K MX KadyeCcTBY. THIIOBbIE NPOLECCHl M ONEpalld B TEXHOJIOTHUU

ynobpenuii. IIpon3BOACTBO CONEBBIX U IIEJIOYHBIX NPOAYKTOB (KaTUHHBIX, (ochaTHBIX,

a30THBIX, CIOXKHBIX YAOOpEHHH, co/bl, HEKOTOPbIX cosieid. OCHOBHbBIE OTXOJIbI MPOHU3BOJICTB,

METOJIbl UX YTHJIM3AIMK U 00e3BpexUBaHUS. TEXHUKO-IKOHOMUYECKAs! OI[EHKa MPOU3BOJICTB,

TEHJEHIIMH Pa3BUTHS OTPACIIH.

4. B3auMoCBsI3b TEXHOJIOTMH U CBOMCTB COJIEBBIX MPOJIYKTOB.

TexHon0rMsS MUHEpAIBHBIX YA0OpEHU, COel U menoueit

3HaueHUe COJIEBBIX U IIEJIIOYHBIX MPOAYKTOB B SKOHOMHMKE CTpaHbl. ChIphEBbIE MCTOYHUKH,

METOABl MOJTOTOBKM ChIpbS K XUMHuUeckoi mnepepaborke. Kiaccudurauus coseBbix

MIPOJIYKTOB, TpeOOBaHUS K UX KadyecTBY. THMOBBIE MPOLECCHl U OINEpalMd B TEXHOJOTMH

ynoOpenuit. Metosbl nepepaboTKU ChIpbsi B yI0OpeHus U coyid. PU3UKO-XUMHUECKUE OCHOBBI

MOJIy4eHUs1 coyied M3 pacTBOpoB: (ha3oBble pABHOBECHUS M KUHETHKa IPOLIECCOB B

BOJHOCOJIEBBIX cHUcTeMax. [IpoM3BOACTBO COJIEBBIX M ILEIOYHBIX HPOAYKTOB (KaJIUIHBIX,

(dochaTHBIX, a30THBIX, CIIOKHBIX YIOOPEHHH, COIbI, HEKOTOPHIX coieil). OCHOBHBIE OTXOIBI

MIPOU3BOJICTB, METO/bI X YTWIM3AlMU U 00e3BpekuBaHUs. TEeXHUKO-IKOHOMHUYECKasi OLEHKa

MIPOU3BOJICTB, TEHJAEHIIMH PAa3BUTHS OTPACIIH.

4. O0bémM y4eOHOM TUCHUITTUHBI:

Bunel yueGHoit paboThI B 3auetHbIX B akagem.
EAMHMLIAX qacax




O01mas Tpya10eMKOCTb U CHUNITHHBI 7,0 252
10 y4eOHOMY ILIAHY
AyIMTOpHBIEC 3AHATHS: 0,67 24,2
Jlexuum (Jlek) 0,45 16
[Mpaktuyeckue 3ausatus (I1p) 0,11 4
JlaboparopHbie pabOTHI 0,11 4
CamocrosiTesbHast padora (CP): 6,22 224
CamocrosiTeTbHOE U3YUYCHHUE Pa3/iesioB Kypca 6,22 224
Bu KOHTPOJIsA: IK3aMeH 0,11 OKk3ameH (3,8)
Bupl yue6HO# paboTh B 3auerHbIx B actpHom.
SIMHMIIAX gacax
O01mas Tpya10eMKOCTb 1M CHUNITHHBI 7,0 189
10 Y4eOHOMY ILIAHY
AyIuTOpHBIE 3aHITHS: 0,67 18,15
Jlexumu (Jlek) 0,45 12,0
[Tpaktuyeckue 3ausatus (I1p) 0,11 3,0
JlaGopaTopHbie pabOTHI: 0,11 3,0
CamocrosteabHas padora (CP): 6,09 168
CaMocTosTeIbHOE U3YUCHHE Pa3/IeiIOB Kypca 6,09 168
Bujx kOHTpOJIsI: IK3aMeH 0,25 IK3aMeH
(2,85)
AHHOTAIUA

K y4eOHOoii mporpaMmme JMCUMIJIMHBI
«BBeneHHe B TEXHOJIOTHIO HeopraHuieckux BemecTs» (51.B04)

1. Ileap DMCHMIUVIMHBI - COCTOMT B NMPHOOPETEHHH OOYYAIOUIMMHUCS 3HAHMH U OCHOBHBIX
NOHATUH O  (UBMKO-XMMHYECKUX  Tpoleccax, MPOTEKAIOUMX NP  HPOBEIEHUS
TEXHOJIOTUYECKHUX Olepanuil nepepaboTKu MHUHEPAIBbHOIO ChIPhS, IOJIYYEHUs MPOJYKTOB U
(YHKIMOHATIBHBIX MAaTEPHAJIOB B TEXHOJIOTHH HEOPTaHUYECKUX BELIECTB.

2. B pe3yabTrare m3yuyeHHs] TUCHMILIMHBI 00ydawimiics mo mporpaMMe 0akajiaBpuara
JAOJIKEH:

Obnadams CIenyONUMA KOMITETCHIIHSIMU:

- CIOCOOHOCTBIO UCIMOJIb30BaTh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOIEC XUMUYECKOH CBA3H B
Pa3IUYHBIX KJaccax COCTUHEHUH 11l MOHMMaHus uX Qusnko-xuMudeckux cpoiicts (OITK-3);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMHMUECKHUX DJIEMEHTOB, COCAUHEHMM U
MaTepUaJioB Ha UX OCHOBE JIJIs pelieHus 3a1au npodeccnonanbHoi aesteraprocty (I1K-18);

- TOTOBHOCTBIO M3y4aTh HaAyYHO-TEXHUYECKYIO WH(POPMAIINIO, OTEUECTBEHHBIH U 3apyOeKHbIH
ombIT 10 TemMatuke uccaenoBanus (ITK-20).

3uams:

- (pU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH HEOPTaHUYECKUX BEILIECTB;




- 0o0IIMe TPUHIUIBI OCYIIECTBIEHUS XMMHYECKUX IPOILIECCOB MOJIYYEHHUS HEOPraHWYeCKUX
(YHKIIMOHATBHBIX MAaTEPUAIIOB U MPOIYKTOB;

Ymems:

- aHAJIM3UPOBATH B3aMMOCBS3b TEXHOJIOTUYECKUX TMapamMeTpoB U 3((HEKTUBHOCTH Mpolecca
KadyecTBa MPOAYKIIUU;

- YOPAaBIATh CKOPOCTHIO U MOJIHOTOM MPOTEKAHUS TEXHOJIOTMYECKUX IPOLIECCOB.

Braoemy:

- OCHOBHBIMU NpPHUHLMIIAMU NEpPEepadOTKU MHUHEPAIBHOTO CbIPbS M TEXHOJOTMYECKUX
MIPOLIECCOB MMPOU3BO/ICTBA HEOPTAHUYECKUX IPOAYKTOB U MAaTEPUAJIOB;

- OCHOBHBIMH CIIOCO0OAMU YIIPABICHHUS HHTCHCU(DUKAITUN TEXHOJIOTUYECKHX IPOLIECCOB.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Pasnen 1. OcHOBHblE TIpynnbl NPOM3BOAUMBIX HEOPraHMYECKHUX BEIECTB M HX
kinaccudukanug. Bogopon, a3or u ero coenuHeHus, ¢pocop u ero coeiuHEHUs, cepa U ee
coequHeHus. MuHepanbHble ynoOpeHus. DYHKIMOHAIbHBIE HEOPraHUYECKHE MaTepualbl:
KaTaau3aTopsl U afcopOeHThl. ChIpbe B TEXHOJIOTMH HEOPraHUYECKHUX BEIIECTB U MaTEpUaJIOB.

OcCHOBHBIE THIIBI [TPOLIECCOB, IPUMEHSAEMBIX B IPOU3BOJICTBE HEOPTAHNYECKHUX BELIECTB
C HCIOJIb30BAHUEM TE€TEPOTCHHBIX CUCTEM Tra3-KUJKOCTb, ra3-TBEPAOE, >KHJIKOCTb-TBEPJIOE,
KHUJIKOCTh-XKHJIKOCTh, KHJIKOCTb-Ta3. (OCOOCHHOCTH XHMMHUKO-TEXHOJIOTUYECKHX CHCTEM
TEXHOJIOTUM HEOpraHuuyecKux BemiecTB. OOoramieHue XHUMHYECKOTO ChIpbs, QIoTaIus.
DU3UKO-MEXAHUYECKUE CBOMCTBA COJIEN U METOBI UX YIyUILLICHHUS.

Paznen 2. ®OU3MKO-XMMUYECKUE OCHOBBI MPOLECCOB, UCIOIb3YEMBIX B TEXHOJIOTUU
HEOPraHMYECKUX BELIECTB, CIOCOOBI OCYILECTBICHHS U PEryJIUPOBAaHUS CKOPOCTHU:
pacTBopeHHe (U3MUECKOe M XHMHUYECKOE, KPHCTAUIM3alMsl M3 PacTBOPOB; SKCTPAKIUA,
WOHHBIN 00OMEH; KaTaiu3; aacopOIusi.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunel yue6HoI paboThl B 3auerHbIX B akazgem.
eIUHUIIAX Yacax
O01mas Tpy10eMKOCTb THCHUTINHBI 4,0 144
1o y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 0,46 16,4
Jlexruu (JIek) 0,17 6
[Mpaktuyeckue 3ausatus (I1p) 0,28 10
Jlaboparopusbie 3ausaTus (J1ad) 0 0
CamocrosteabHas padora (CP): 3,30 119
CaMocTosTeIbHOE U3YUCHHE Pa3/IeiIOB Kypca 3,30 119
Buja koHTpOJISi: IK3aMeH 0,24 IK3aMeH
(8.6)
Bunsl yueOHoI paboThI B 3auernsix | B actponoM.
eIMHUIaxX qacax
OO0urasi TPy10€eMKOCTb TMCUMILIAHBI 4,0 108
10 y4eOHOMY ILIaHy
AyIUTOPHbIE 3aAHSITHS 0,46 12,3
Jlexmm (Jlek) 0,17 45
[Tpaktuueckue 3anstus (I1p) 0,28 75

JlaboparopHsbie 3ausaTus (J1ad) 0 0




CamocrosreabHas padora (CP): 3,30 89,25
CamocTosiTeTbHOE U3YUYCHHE Pa3/IesioB Kypca 3,30 89,25
Buja xoHTpOJISI: DK3aMeH 0,24 IK3aMeH
(6,45)
AHHOTAIIUA

K Y4eOHOli mporpaMMe JHCHUILIHHBI
«OcHOBBI IPOeKTHPOBaHUsI U 00opyaoBanue» (b1.B.05).

1. Heabio AUCUMIIMHBI SBIISCTCS TPUOOpPETEHUE 3HAHUM, YMEHHI U MPAKTUYECKUX HABBIKOB
B MH)XCHEPHBIX OCHOBAX M METOJAxX IPOCKTHPOBAHMS HPEANPHUATHA IO IPOU3BOIACTBY
HEOPTraHMYECKUX BEIIECTB, NMPUHIHUIHAIBHBIX IOAX0JaX K KOMIIOHOBKE 00OpYIOBaHUS,
pacuere anmnapaToB JUIs OJTY4YEHHsI IPOYKTOB HEOPraHU4YECKON TEXHOJIOTHH.

2. B pe3yabTare ocBOeHHMS AUCHMILIMHBI «OCHOBBI MPOECKTHPOBAHUS U 0OOPYAOBAHUE)»
CTY/ICHT JIOJIKECH
Obaaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHnusaMu:
—  CIIOCOOHOCTBIO aHAIM3MPOBATH TEXHUYECKYIO JTOKYMEHTAILMIO, TOA0UpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha IpHoOpeTenne u peMoHT obopyaoBanus (ITK-9);
- TOTOBHOCTBIO HCIIOJIE30BaTh 3HAHHE CBOMCTB XWMHYECKHUX DJICMCHTOB, COCI[I/IHCHI/Iﬁ n
MaTepUaIOB HA UX OCHOBE JIS PEIICHNUs 3a1a4 nmpodeccuoHanbHoi aesteaproctu (ITK-18).
3namo:
— OCHOBHBIC TCH/ICHIIUU PAa3BUTHS XUMUICCKOW TEXHOJIOTHH;
— OCHOBHBIC CTQ/IMH MTPOSKTUPOBAHHUSI IPEANPUATHI XUMUICCKON TPOMBIIIIICHHOCTH;
— MCXO/IHbIE TAHHBIE IS IPOCKTUPOBAHUS MPOMBIIIIEHHOTO XUMUYECKOTO TPOU3BO/ICTBA;
— IMOCJICJIOBATEIIbHOCTh  BBIITOJIHGHUS IPOCKTHBIX PAcdYeTOB, OCOOCHHOCTH BBIOJTHCHHUS
MaTepuaIbHBIX M TEIJIOBBIX PACUETOB TUIIOBBIX MPOIIECCOB HEOPTAaHNUECKONW XUMHUH;
— TpeOOBaHMUs, IPEABABISIEMbIE K TEXHOJIIOTHIECKOMY 000PYIO0BaHUIO;
— KJIacCU(UKALUIO U OCOOCHHOCTH KOHCTPYKLHH OOOpYTOBaHHS Ui MPOBEACHUS XUMHUKO-
TEXHOJIOTUIECKUX MPOIECCOB;
Ymemu:
— JIaBaTh TEXHUKO-3KOHOMHUYECKOEe 0OOCHOBAHHE MTPOEKTA;
— BBIOMpATH CTaHJAPTHBIE JIEMEHTHI TEXHOJIOTHMUECKUX anmapaToB M MPOBOAUTH MH)KEHEPHBIE
pacdeTs 10 IaHHBIM HCTOYHUKOB TEXHHYECKOH JTUTEPATYyPHI;
— BBIMOJHITH MaTepHAIIbHBIE, TEXHOJIOTHYECKHE, TETIJIOBBIE PACYEThl IPU MPOSKTUPOBAHUU
— aHATM3UPOBATh PE3YNbTAThI PACUETOB;
— aQHAIM3WPOBATh B3aWMOCBS3b TEXHOJOTHYECKHX, KOHCTPYKTHBHBIX W MEXaHHYECKHUX
0COOEHHOCTEH ammapara;
— COCTaBJIATH CHEIH(PHUKAINIO TEXHOJIOTHIECKOTO 000pyIOBaHNUS;
— HUCTOJB30BaTh MAKETHl MPUKIAIHBIX MporpaMM s opopmienus rpaduyeckoit yactu KII u
JIT XUMUKO-TEXHOJIOTHYSCKUX aIllapaToB U TEXHOJOTHICCKUX CXEM;
Braoemw:
— HaBBIKAMH ITOMCKA, TIOJIH30BAHUS M aHATN3a TEXHUICCKOW JOKYMEHTAITNH,
— HaBBIKAMH Pa3pa0OTKH MPUHIIUMHAILHON M TEXHOJIOTHYECKOW CXEMBI MPOU3BOJICTBA U €€
KOMIUIEKTOBAHUSI HEOOXOIUMBIM 000PYIOBAHUEM;
— HaBBIKAMH pa3pabOTKU U TpaduIecKoro N300paKeHMs anmapaTypHO-TEXHOJIOTHIECKIX CXEM,
THIIOBOTO OOOPYIOBAaHUS W €ro OTACIBHBIX Y3JIOB C MOMOIIBIO MPOTPAMMHBIX CPEICTB IS
MTOCTPOCHUS TEXHOJOTHYECKUX alapaTOB U CXEM.
3. Kpartkoe cogep:xanue TUCUMILIIMHbI
[Ipy M3ydeHHH TUCHMILTUHBI 0cO00€ BHUMAaHHE yJEseTCs] BOIMPOCaM BIUSHUS YCIOBHIA
MPOBEJICHUSI TPOIIECCOB Ha BHIOOP KOHKPETHOTO TEXHOJOTMYECKOTO 000pyIoBaHMs,



MIOATOTOBKE JIOCTOBEPHBIX HCXOJHBIX JAHHBIX JUIS BBINOJIHEHUS IPOEKTOB, HaBbIKaM
pa3paboOTKK TEXHOJIOTHYECKUX CXEM IO UX OMUCAHHSIM B TEXHOJOTHMYECKUX pPErIaMEHTaX H
COOCTBEHHBIM JAaHHBIM, MOJIYYEHHBIM B Ja00OpaTOpUU MPU BHINOJHEHUH KBAIU(DUKAIIMOHHOM
paboThI, npaBujaM M300paXEHUsl anmnapaTypHO-TEXHOJIOTMYECKUX CXEM C Y4YeTOM
B3aMMOPACIIOI0KEHHUS 000PYIOBaHUS U €0 TEXHOJIOTMUEeCKOro Ha3HAYCHHUS.

Pa3znen 1. BBenenue B mpoexktupoBanue. Llenp u obmiee comepxkaHue Kypca, €ro CBs3b C
apyrumu  aucuuiiimHamu. OOmume cBeneHuss 00 OCHOBHBIX CTaUsX MPOEKTUPOBAHUSA
XUMHUYECKUX TPOU3BOJICTB, BUJAX KOHCTPYKTOPCKHUX JTOKYMEHTOB M HCXOJHBIX JAHHBIX IS
MIPOEKTUPOBAHUS MPOMBIIIJIEHHOTO XUMHUYECKOIO IPOU3BOJICTBA, A TAKXKE MPOEKTUPOBAHUU B
CUCTEeMeE MOATOTOBKH OakanaBpa (KypCcoBOE U JUILIOMHOE TPOSKTUPOBAHHUE).

Pa3nen 2. OcHOBBI NPOEKTHPOBAHUS XUMHUYECKOTo odopynoBanus. Kinaccudukamus cuin u
HaNpsDKeHUH, MPUYMHBI BO3ZHUKHOBEHHUS M WX mocienctBus. Kmaccubukamms aedopmaruii.
Kputepun BbiOOpa KOHCTPYKUMOHHBIX MarepuanoB. Kiaccudukanus TeXHOJIOTHYECKOTO
00opyIoBaHUsI.

Pa3pnen 3. Pacuer 0OCHOBHBIX Y3J10B U JieTajleil XHMMKO-TEXHOJIOTHY€CKOro 000py10BaHus.
MemOpanHasi Teopuss B MEXaHMYECKHMX pacdeTaX W OCHOBHBbIC jgomymieHus. OCHOBBI
MEXaHMYECKOI'0  pacueTra OTACJIbHBIX  3JIEMEHTOB  TEXHOJOTMYECKHX  allapaToB C
WCIIOJI30BAHUEM JIaHHBIX CIIPABOYHOW TEXHUYECKOW JiTeparypbl. Knaccudukanus u pacder
TOHKOCTEHHBIX 000JI0UYEK Ha MPOYHOCTb, KECTKOCTh M YCTOMYMBOCTh KOHCTPYKIIMH. DIIOPHI
CHJI ¥ M3THOAIOIIMX MOMEHTOB, BO3HUKAIONMIUX B 000Jouke ammapara. DiaHIbl, HAa3HAUYCHUE,
KiaccuuKalus, pacueT U OCHOBHbBIE MapaMeTphl JUIsl BbIOOpa CTAaHAAPTHBIX SJIEMEHTOB IO
CIPAaBOYHON TEXHHUYECKOW smTepaType. Kiaccudukamnms, KOHCTPYKIUS W MEXaHHYECKHUMA
pacueT TEIJIOOOMEHHBIX  ammapaTroB JKECTKOM KOHCTPYKIMM M C  KOMIIGHCAIMeH
TEMIIEPATYPHBIX HAMNPSHKEHUM; KOJIOHHBIX ammaparoB, amnmaparoB BBICOKOTO JaBJICHUS,
PEaKIMOHHOTO 000pYIOBaHUSI.

Pasnen 4. KypcoBoii mnpoekr. I[lpuHnunuanbHas TEXHOJOTHYECKas CXeMa U €€
KOMIUICKTOBAHME OCHOBHBIM M  BCIIOMOTaTelIbHBIM 0OOpydoBaHueM. bamaHcoBbie u
MEXaHWYECKHE  pacyeThl  THIIOBOTO  TEXHOJOTHYECKOro  oOopymoBaHus.  YepTexu
TEXHOJIOTMYECKOM CXeMbl 1 OCHOBHOT'O TE€XHOJIOTMUECKOIr0 ammapara ¢ NPMMEHEHHEM INaKeTa
MPUKJIATHBIX TTPOTPaMM.

4. O0beM y4eOHOH TUCIHUIIMHBI

. 9 cemecTp
Buzpr yaeonoi padore! B 3au. en. B akazn. Yacax
OO61mast TpyA0eMKOCTh 5 180
JCIIATUTHHEI
KonTakTHas padora — 068 o4 4
ay/IMTOPHbIE 3aHATHS: ’ ’
Jlexruu (J1) 0,33 12
[TpakTueckue 3anstus (I13) 0,33 12
CamocrosiTeibHas padora
(CP) 4,11 148
Buj xonTpo.s: 021 3a0 (7,6)
3a4eT ¢ OLEHKOI ’ ’
o 9 cemecTp
But yuebuoii padorer B 3au. en. B akan. Yacax
OGmmas TPYIOEMKOCTh
JCLUTUIMHBI > 135
KonrakTtHas  paGora — 0,68 18,3




ayIMTOpPHbIE 3aHATHSA:

Jlexmmm (JI) 0,33 9,0
[Tpaktuueckue 3ausatus (I113) 0,33 9,0
Kypcosoii npoext (KCP) -
CamocrosiTesibHasi padora
(CP) 4,11 111
Bua xonTposs: 021 320 (5.7)
3a4eT C OLEHKOM ' ’
AHHOTAIIUA

K yueOHOI mporpamMMe QM CUMILTAHbBI
«MarepuajioBeJieHne 1 3ammTa ot Koppo3un» (51.B.06)

1. Hean JAMCUMIUIMHBI: TIPHOOpETEHHE CTyIEHTaMW 3HAHWH, HEOOXOAWMBIX  JUIS
CaMOCTOSITENILHOTO PEIICHUs BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepHajoB 000pYyIOBaHHS
MPEINPUATHA TOHKOTO OPTaHUYECKOTO CHHTE3a; MOoJydeHHne MHQpopManuu o (pusmyeckon
CYIIHOCTH SIBICHH, MPOMCXOISIIMX B MaTepualax, HCIIOJIb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TOHKOTO OPraHMYECKOTO0 CHHTE3a; YCTAHOBJICHHE 3aBHCUMOCTH MEXKIY
COCTaBOM, CTPOCHHEM M CBOWCTBAMU MAaTE€pPHAIOB, HCIOJIb3yeMbIX, B YacTHOCTH, B
TEXHOJIOTUSX TOHKOT'O OPTaHMYECKOTO CHHTE3a; M3y4eHHE TEOPHH U NMPAKTUKU PAa3IMIHBIX
CIIOCOOOB  yIMPOYHEHHS MAaTEPHAIOB, OOCCICUMBAIOIINX BBICOKYIO HAJEKHOCTH W
JOJITOBEYHOCTh JeTajeidl MallMH, WHCTPYMEHTAa M JAPYIHX W3JEIHN; O3HAKOMIICHHE C
OCHOBHBIMH T'PYIIIAMH METAJUTMYECKUX U HEMETAUTMUYECKUX MaTepPHaloOB, UCIIOIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSIX TOHKOTO OPraHHMYECKOTO CHHTE3a MX CBOMCTBAMHU M 00JacTIMHU
PUMEHEHHS.

. B pe3yabTare M3y4eHusl THCHMILIMHBI 00ydawmmiics mo mporpamme 0akajiaBpuara
JOJIZKEH
Obnadams cnenyrouumu npodeccuonanbabiMu ([1K) komneTenusamu:

— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHbIE TEXHMUYECKHE pelIeHUus MpU pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C
y4EeTOM JKOJOTHYeCKHX mocnencTBuil nux npumenenus (I1K-4);

— CHOCOOHOCTBIO TIPOBOAWTH AaHAJU3 CHIPbS, MAaTE€pPHajJOoB W TOTOBOW MPOAYKIIUH,
OCYILIECTBIISATh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO IPOBOJUTH CTAHAPTHBIC M CEPTU(UKAITMOHHBIC UCTIBITAHUS MaTEPUAIIOB,

u3JIenui 1 TexHonorndeckux mpoieccos (ITK-17);
— TOTOBHOCTBIO HCII0JIb30BAaTh 3HAHUSI CBOMCTB XUMUYECKUX JIEMEHTOB, COEJUHEHUH U

MaTepUajIoB Ha UX OCHOBE Ui pelleHus 3aaa4u npodeccronansuoil nesrenpuoctu (I1K-
18)
3uame:

— KJIaccu(UKaIWio, CTPYKTYPY, COCTaB M CBOWCTBA MAaTEPHAJIOB, HWCIOJIb3yeMBIX, B
YaCTHOCTH, B TEXHOJOTHSIX TOHKOTO OPraHMYeCKOro CHHTE3a;

— MapKHPOBKY MaTepHajoB, HCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJOTHSIX TOHKOTO
OpPTaHMYECKOTO CHHTE3a 10 POCCHICKUM CTaHapTaM;

— OCHOBHBIC KOHCTPYKIIMOHHBIE W (YHKIIMOHAJIbHBIC MaTepUaNbl, NPUMCHICMBIC B
000pyI0BaHUY TIPEANPUITHI TOHKOTO OPTaHUYECKOTO CHHTE3a.

Ymemn:

— paIMoHAaIBHO MOA0OpPaTh KOHCTPYKIIMOHHBIN MaTepHal AJisi XUMHKO-TEXHOJIOTHYEeCKOTO
nporiecca (peakTopa, anmapara, MalldHbl) ¢ YIeTOM METOOB 3alUThI OT BO3MOYKHOTO
BO3JICHCTBUS TEXHOJIOTUYECKOU CPEIBI.

Bnaoemw:



— METOJAMH OINPEICIICHUS CBOMCTB MAaT€pHaJIOB, HCIOJIb3YEMBIX, B YaCTHOCTH, B
TEXHOJIOTHSX TOHKOTO OPraHM4eCKOIo CUHTE3A,

— JAHHBIMM JUI1 NPUHATHS KOHKPETHBIX TEXHMYECKMX pEUIeHUH Impu pazpaboTke
TEXHOJOTMYECKHUX IIPOLIECCOB TOHKOIO OPraHUYECKOTO CHUHTE3a C TOYKH 3pEHUS
TE€XHUKO-3KOHOMHUYECKOH 3()(heKTUBHOCTH IKOJIOTNYECKON 0€30MacHOCTH.

3. Kparkoe cogep:kanue 1uCHUIINHBI

MarepuanoBeeHue Kak Hayka: L€, 3aJa4d M 3HAYEHUE AMCLMILIMHBL 3HAYEHUE
MaTepHaioB B pa3BUTHH XUMHKO-TEXHOJOTHUECKHX IMPOIECCOB M 00ECNEUYEeHUH HX
0€30I1aCHOCTH.

®U3NKO-XUMUYECKUE OCHOBBI MAaTEPHUAIOBEICHUS
OcHOBHBIE NOHATHS O CTPOEHUH, CTPYKTYpE M CBOMCTBaX MarepuaoB. MeToabl U3ydeHHs
CTPYKTYPBI U CBOMCTB MAaTEPUAJIOB.

OcHOBBI TEOpUHM CIUIABOB. J{MarpaMMbl COCTOSIHUS CILUIABOB. TE€PMMHBI U ONPEACICHUS.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BbId COCTAaB CIUIABOB. 3aBHCHUMOCTb MEXIY
CBOMCTBAMH CIUIABOB U TUIIOM Juarpammsl cocrosinus. IIpasuno H.C. Kypnakosa.

Meramnnueckue MaTepHalIbl.

Keneso m cmmaBel Ha ero ocHoBe. JluarpaMmbl COCTOSIHUSL JKEI€30-LEMEHTHT.
KomnonenTsl, ha3bl ¥ CTPYKTYpHBIE COCTABIIAIONINE CTAJICH M OEIIBIX YyTyHOB.

VYraeponucTsie M JIETHPOBaHHbIE CTAJIM, MapKUpoBKa. UyryHsl cepele, Oeible, KOBKUE,
BBICOKOIIPOYHBIE, UX CBOICTBA, 00J1aCTh IPUMEHEHUS, MApKUPOBKA.

Tepmuueckass o6paboTka. Teopus U MpakTHKa TEPMUYECKOM M XUMHKO-TEPMHUYECKOI
00pabOTKM METAJIOB U CIJIABOB.

[[BeTHble MeTalIbl M CIUIaBbl Ha HMX OCHOBE, CBOMCTBA, O0JIACTM INPUMEHEHHUS.
[TopomkoBble MeTaUIMYECKHE MaTepuaibl. Marepuanbl C  OCOOBIMH  3JIEKTPUYECKUMHU
CBOMCTBAMH.

OcHOBBI KOPpO3UU METAUIOB. [ [pUHIINUIIBI U METO/IBI 3AILUTHI OT KOPPO3HH.

Koppo3ust MeTasisioB B yCIOBUSAX TEXHOJOTHYECKUX CPEXl XMMUUECKHUX IIPOU3BOJACTB.
[IpyHOMNBI ¥ METOABI 3alIUTBI OT KOpPpO3uH. KOpPpO3MOHHOCTOMKHE METAIUIMYECKHUE U
HEMETAJJINYECKHE MaTreprayibl. MeTobl 3alMThl MAalllMH U annapaTroB NPEJIPUITHA TOHKOTO
OpPraHUYECKOI0 CUHTE3a OT KOPPO3HH.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coelMHeHui. CTpoeHue u CBOICTBa
nosnMepoB. TepMopeakTUBHBIE M TepMOIUIaCTUYHBIE TonauMepbl. CTpoeHHe U CBOMCTBa
miactMacc.  OCHOBHBIE Pa3HOBUIHOCTM  INPOMBIIIJIEHHBIX IOJMMEPOB M IUIACTMACC.
["a30HanoJIHEHHBIE TIIACTMACCHI.

OCOOeHHOCTH CTpPOEHHUS, CBOMCTBA pPE3MHOBBIX MaTepuaioB. Pe3uHbl 00mIETO
Ha3HA4YEeHUsl, ClIeUaIbHbIE PE3UHBI 1 00JIACTH UX MPUMEHEHHUS.

Jlakokpacounble Mmarepuaisl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naxwy,
IPYHTOBKa, LINATJIEBKA.

Cunukatnble Mmatepuaisl. I'padut. Acoect. CBoiicTBa 1 0071aCTH MPUMEHEHUS.

OO61as xapakTepucTUKa KOMIIO3UILIMOHHBIX MaTepuaioB. JlucnepcHo-ynpouenHnbie KM,
ciouctsle KM, Bonoknucteie KM. KommnosunnonHsle MaTepuanpl Ha METAIIIMYECKOH H
HeMeTanueckoi ocHoBe. CAIl (credeHHblE aTlOMUHUEBbIE MOPOIIKH). APMHUPOBAaHHBIE
MIOJINMEPHBIE MaTEpUAJIbI.

DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MaTepHasIoOB.

BbiOOp KOHCTPYKLIIMOHHBIX ~MaTepHalioB JUIsl OOOpYAOBaHHUS MPEANPHUITHH  TOHKOTO
OpPraHMYECKOTO CHHTEe3a. DKOJIOIMYeCKHe M IKOHOMUYECKHE acCHeKThl MaTepuUajOBENIEHUs U
3alUThl MATEPUATIOB OT KOPPO3HH.

4. O0beM y4eOHOI AUCIUIIIHHBI

: B 3auetHbBIX B akanewm.
Bunp! yueOHOI paboTh eAVHHLIAX yacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY INIAHY 3,0 108
AyAUTOpHBbIE 3aHATHSL: 0,34 12,2




Jlextuu (Jlek) 0,17 6
IIpaktuueckue 3ausatus (I113) 0,17 6
CamocrositesibHasi padora (CP): 2,56 92
Pedepar 0,56 20
CaMocCTOsITEeNbHOE U3YUCHHE PA3JIEOB TUCIUTLINHBI 2,0 72
Buj KoHTpOJIsI: 3a4eT 0,1 3aver (3,8)
B 3auetHbIX B actpos.
Bunbt yae6HOI paboThHI eMHATIAX gacax
O0mas Tpy10eMKOCTh TUCHUTIJINHBI 110 Y4e0HOMY IJIaHY 3,0 81
AyIuTOPHBIE 3aHITHS: 0,34 9,15
Jlexuuu (Jlek) 0,17 4.5
[Tpaktueckue 3anstus (I13) 0,17 4,5
CamocrositesbHasi padora (CP): 2,56 69
Pedepar 0,56 15
CamocTosITeIbHOE U3YUYCHHE Pa3IeTIOB JUCIIUILIMHBI 2,0 54
Bujx koHTpOJISI: 3a4eT 0,1 3auver (2,85)

AHHOTALIUA

K YueOHOil mporpamMme JMCHUILTHHbI
«MoneupoBaHH€e XHMUKO-TEXHOJIOTHYecKnX npoiueccos» (b1.B.07)

. Heab ITMCHUIIMHBI — OJy4YeHHE O0YyJaromuMCs 3HaHUH B 00JaCTH KOMITBIOTEPHOTO
MOJICIIMPOBAHUS XMMHUKO-TEXHOJIOTHIECKUX MPOIECCOB C NMPUMEHEHHEM COBPEMEHHBIX
CUCTeM KOMIbIOTEpHON MaTemaTtuku, B yacTHoctu MATLAB u VBA, a Takxke
npuoOpeTeHne WM TPAKTUYECKUX HABBIKOB pPa3pa0OTKHA JAHHBIX KOMITBIOTEPHBIX
MoJiesiel C OJHOBPEMEHHBIM peIIeHHEM 3aJlad CTPYKTYpHOH U HapaMeTpUYecKoil
UJIEHTU(DUKAIUH.

. B pe3ysibTate n3yyeHus AMCHUILINHBI 00y4YalOLIUIiCs 10 MPpOrpaMMe 0aKajiaBpuaTa
JAOJIZKEH:

Obnadame cnenyroummu obmenpodeccuonanbubiMu (OIIK) u npodeccnonanbHbIMU
(ITK) xomnereHIUAMU:

BJIaJICHUEM OCHOBHBIMHM METOJIaMH, CIIOCOOAMH M CpEACTBAMM MOJYYEHHUs, XpaHEHUs,
nepepaboTkn  wHOpMAINMK, HABBIKAMUA pPAOOTBI KOMITBIOTEPOM KaK CpPEIACTBOM
yrpasienus uapopmanueii (OITK-5);

TOTOBHOCTBIO TPHMEHSTh AHAJIUTHYECKHE W YHUCIEHHBIE METOMIbl PEIICHHS
MIOCTABJICHHBIX 3aJlad, MCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJIOTHUH,
MPOBOAUTH OO0PabOTKYy HMH(pOPMAIMK W HMCIOJIB30BAHWEM MPHUKIAIHBIX MPOrPAMMHBIX
cpeacts  chepsl  MpoecCHOHAIBHOM  JEATENIbHOCTH,  HUCIOJIBb30BaTh  CETEBbIE
KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl TaHHBIX B CBOCH MPO(ECCHOHATLHON JIeATEIIEHOCTH,
MakeThl TMPHUKIAMHBIX MpOrpamMM JUisi pacu€Ta TEXHOJOTHYECKHX IMapaMeTpoB
obopynosanus (I1K-2);

CMOCOOHOCTBIO HaJlaXXMBaTh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpYNOBaHUS U
nporpammubix cpencts (ITK-6);
3nams:



— METOJbl TIOCTPOCHUS SMIMPUUYECKHX (BEPOSTHOCTHO-CTATUCTUYECKHX) W  (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX ) MOJIENEN XUMUKO-TEXHOJIOTMYECKUX ITPOLIECCOB;

— MeTOJbl UACHTU(HUKAIMU MATEeMaTHYECKUX OMHCAHUN TEXHOJIOTHMYECKUX IMPOLIECCOB Ha
OCHOBE JKCIIEPUMEHTAIIBHBIX JaHHBIX; METOJbI ONTUMHU3ALUN XUMUKO-TEXHOJIOIHYECKUX
MIPOLIECCOB C MPUMEHEHUEM IMIUPUUYECKUX U/UIH PUIUKO-XUMUUYECKUX MOEIEH.
Ymems:

— MPUMEHATh W3BECTHBIE METOJbl BBIYUCIUTEIBHOW MAaTEMaTUKM M MaTeMaTU4YeCKOU
CTaTUCTHKH JUI PEUICHUs] KOHKPETHBIX 33]1a4 pacyeTa, MOICIMPOBAHUS, HACHTU(DUKALIUT
U ONTHUMM3alMUA TPHU HCCIEAOBAHUM, MPOCKTUPOBAHUM M YIIPABIECHUHU IPOLIECCAMU
XUMUYECKOM TEXHOJIOTMM, & TAaKXE YMEThb HCIOJIb30BaTh B CBOCH IIPAKTUYECKOU
NEATEIbHOCTH JJIs1 JOCTUKEHHUS STUX 1I€JIEW U3BECTHBIE MAKEThl MPUKIAJIHBIX IPOrPAMM.
Braoemy:

— METOJlaMH MAaTE€MaTH4YEeCKOW CTAaTUCTUKU s 0OpabOTKH pe3ylbTaTOB AaKTHUBHBIX U
[IACCUBHBIX JKCIIEPUMEHTOB, 4 TAaK)KE€ METOJAaMU BBIYMCIUTEIBHON MAaTEMaTUKH U1
pa3paboTKu W peaju3alMd Ha KOMIIbIOTEpaX ajrOpUTMOB  MOJICIHPOBAHUS,
UACHTU(DUKAINHA U ONTHMU3ALINN XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB;

3. Kparkoe conep:xanue 1MCUUNJIMHBI:

3.1. Ocnognvie npuHyUnbl KOMNLIOMEPHO20 MOOETUPOBAHUS XUMUKO-MEXHOTI02UECKUX
npoyeccog (XTII). MaTematuueckue >MIHPUYECKUE, MaTeMaTH4YeCKHe (PU3UKO-XUMUYECKUE
MOJEIM M KOMIIBIOTEPHOE MOJEIMpPOBAaHMUE. J[€TEpMUHHPOBAHHBIE W  BEPOSTHOCTHBIC
MareMatuyeckue Mozenu. [IpumMeHeHne MeTO0NOrMM CHCTEMHOrO aHajau3a JJid PELICHUS
3amad MozenupoBaHus. lIpuMeHeHHe NpHHIMINA «YEPHOIO SLIUMKA» IPH MAaTEeMATHYECKOM
MOJEJIUPOBAHUMU. ABTOMAaTU3UPOBAHHbBIE CUCTEMBI MPUKJIIAHOU UH(OPMATUKH.
Hepapxuueckass CTpyKTypa XUMHUYECKHX IIPOM3BOACTB M KX MAaTEMaTHYECKUMX MOJEIEH.
[IpuMeHeHnEe KOMITBIOTEPHBIX MOJENIEH XMMUYECKUX MPOLIECCOB JJIs aHAIN3a, ONTUMU3ALUU U
CHUHTE3a XHUMHUKO-TEXHOJIOTUYECKUX cHucTeM. OCHOBHbIE NpPUEMbl MaTEMaTH4YECKOI'O
MOJICTTUPOBAHUS: SMIIUPHUECKUN, CTPYKTYPHBIN ((DU3UKO-XUMHUYECKH) U KOMOMHUPOBAHHBIH
(Teopetuyeckuii). [locTtpoeHne craTuueckux W IUHAMHYECKUX MoOjenei. Pemenne mpsiMbix
3amad. [IpoexTHBIM W TMOBEpOYHBIN (OIEHOYHBIN) pacueT mpoleccoB. PemeHne oOpaTHBIX
3amau. [lapamerpuueckass M CTPYKTypHas UIACHTHUPUKAIMS MaTeMaTHYECKUX MOJENeH.
VYcTaHOBIIEHHE aIEKBaTHOCTU MaTeMaTHYeCKUX Mojeneil. CTparerus npoBeAcHHs pacyeTHBIX
HCCIEA0BAHUHN M KOMIIBIOTEPHOTIO MOJIECIIMPOBAHUS PEAIBHBIX IIPOLIECCOB.

3.2. [locmpoenue smnupudeckux mooenel.

(dbopMylnpoBKa 3aJaud aNIpOKCHMAIMU JaHHBIX JJIS OMNHMCAHMS SKCIEPHUMEHTAIbHbBIX
3aBUCUMOCTEH M IMOJMYYEHUSA OSMIMPUYECKUX MOJENEH IpoueccoB. Bunubl kpurepues
anmpokcuMannu.  Kpurepuiih  Meroma  HauMMEHbIIMX — KBajapaToB. Pemienue  3agaum
anIpoOKCUMALMKA Ul HEIMHEHMHBIX M JIMHEHHBIX [0 IapamerpaMm Mojened. MarpudHas
(dhopMyJIMpOBKa 3aauM anmnpoKCUMAIMK. AHATUTUYECKUM U aJlTOPUTMHUYECKUN MOAXOMAbI AJIs
pelIeHus 3aayd anlpoKCUMAalUK Ul JIMHEWHBIX U JIMHEAPU30BAaHHBIX MOJECIIEH METOJI0M
HaVMEHBIINX KBaJAPAaTOB;

® 3aKOH HOPMaJbHOIO paCIpENeNeHUs JUIsl BEKTOPHBIX CIy4alHBIX BEIUYUHBI U

ONpEIIETICHUE X YHUCIOBBIX XAPAKTEPUCTUK. MaTeMaTHuecKoe OKHUJIaHUE U TUCTIePCUs

JUISl BEKTOPHBIX CIIY4alHBIX BEJIWYWH. J[MCIIEPCHOHHBIA M KOPPEISLMOHHBIA AHAIIN3.

[lonsaTHa pucnepcuu BOCHPOU3BOAMMOCTH U aJE€KBAaTHOCTH, a TaKXKe OCTaTOYHOHN

mucriepcud.  OnpezneneHue  BBHIOOPOUHBIX — KOO(PPHUIMEHTOB  KOppENsLUU U

KOd(QHIMEHTa MHOXXECTBEHHOM  koppemsauuu. CTaTUCTHYECKUH  MOAXOoJ K

OIpeJIeJIEHUI0 OIMOOK U MOTPEIIHOCTEN B 3KCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH;

® DPErpecCUOHHBIN U KOPPEIALMOHHBINA aHAIU3 I IOCTPOCHUS DMIIMPUYECKUX MOZEIIEH

Ha OCHOBE JIaHHBIX IIACCUBHOIO »3KcrnepuMeHTa. [loHsTus GyHKIUM OTKIMKA U

¢akTopoB. OCHOBHBIE JOMYILEHUS PETPECCHOHHOTO U KOPPEISIIMOHHOTO aHaIu3a.

Kpurepun npoBepku ogHOpoiHOCTH nucnepcuid. Beibop Buaa ypaBHEHHI perpeccuu, a



Takxe ornpejaeneHue Kod(p(OUINEHTOB PErpeccuy U UX 3HAYUMOCTU C UCIIOJIb30BAaHUEM
kputepusi Crerlogenta. [lpomenypa HCKIIOYEHHsS HE3HAYMMBIX K03 duumeHToB
perpeccun. OmpeseneHue aJaeKBaTHOCTU PErPECCUOHHBIX MOJIENEH C IMOMOILBIO
kpurepus Pumepa;

OCHOBHBIE TIOJIOKEHHUSI TEOPHH IJIAHUPOBAHUS dKCTIEpUMEHTOB (I): OIHBIN (aKkTOpHBII
skcniepuMeHT (IIDD) u oOpaboTka ero pe3ynbTaToB. ONTUMATBHBIE CBOMCTBA MATPHIIBI
IUTAHUPOBAaHUSI U CBOMCTBO opToroHanbHOoCcTH. Omnpenenenue KOdPPUIHEHTOB
MOJ€eJIel, UX 3HAaYMMOCTH M MPOBEPKA aIeKBAaTHOCTU ypaBHEHHUs perpeccuu. CBOWCTBO
pOTaTabeNbHOCTH MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE TIOJIOKEHUSI TEOpUU IUIaHMpoBaHMs 3kcrnepuMeHToB (II): oproroHanbHbIM
HeHTpanbHbIA KoMmno3uImoHHbIH 11aH (OLIKII) skcnmepumeHTOB M 00paboTKa €ro
pe3ynbraToB. O0ecnedyeHrne OpTOroHAIbHOCTH MAaTPHIIbI ITAHUPOBAHUS U OIIPEICIICHHE
BEJIMYMHBI 3Be31HOTO Tuieya. Onpezaenenue kKodGUIUEHTOB MOENN, UX 3HAUUMOCTH U
OLICHKa aJIeKBATHOCTU YPaBHEHHUsI perpeccuu. PacdyeTHOe BBIYMCIEHHE KOOpJIMHAT
TOYKH ONTUMYyMa (IKCTpEMyMa);

ONTUMM3ALMS IKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN C NpUMEHeHueM Merona boxca-
Buiibcona. OCHOBHbBIE MOJAXO/IbI K ONTUMM3ALUN SKCIEPUMEHTAIBHBIX HUCCIEAOBAHUM.
DKCIepUMEHTAIbHO-CTAaTUCTUUECKUM MeToJ. CrTpaTeruss [ABWKEHUS K ONTUMYMY
ueneBod  QyHkuuu (QyHKIMM OTKIMKA) TpagueHTHBIM MeToaoM. Kputepuu
JNOCTUKEHUSI «II0YTH CTAllMOHAPHON 00JacTW» W METOAbl YTOYHEHMSI IOJIOKEHUS
ONTUMAJILHOU TOYKU B (DAKTOPHOM IPOCTPAHCTBE.

3.3. [locmpoenue huzuko-xumuueckux mooeneti.

JTambl MaTEMaTHMYECKOro MojeaupoBaHusi. DOopMyaMpoBKa THUIOTE3, [OCTPOEHUE
MaTEeMaTHUYECKOro OMNMCAaHMs, pa3paboTKa MOJAEIUPYIOLIEr0 aJropuTMa, MpOBEpKa
a/ICKBaTHOCTU MOJIENH W HACHTU(UKAIMS UX MapaMeTpOB, pacUeTHBIC HCCIEIOBaHUS
(BBIUMCTUTEIBHBIN SKCIIEPUMEHT);

COCTaBJICHHE CHCTEM YPaBHEHHI MaTeMaTHYeCKOro OMMCAaHUs MPOLECCOB U pa3padoTKa
(BBIOOP) aNrOpUTMOB HUX pELICHHA. bBIIOYHBIM HPUHIMI TOCTPOEHHUS CTPYKTYPHBIX
MareMaTtuueckux wmojeneil. OO0oOIeHHOe OmnHMcaHue JBWIXKEHUS TIOTOKOB (a3 B
anmapatax €  [OMOUIbI0  TMIPOJWHAMHYECKMX  MOJEJNEH,  YyYHUTBHIBAIOIIMX
COCPEIOTOUYEHHBIE U pACIpE/EICHHbIE MCTOYHUKU BEUIECTBA U SHEPTUU (TEIIOTHI).
JlokanbHbIE MHTEHCHUBHOCTHM HCTOYHHUKOB BEIIECTBA M TEIUIOTBI B  IOTOKaX,
COOTBETCTBYIOIIME PA3IUYHBIM (PU3UKO-XUMUYECKHX mporieccaM. OCHOBHBIE THIIbI
YPAaBHEHUII MaTEMAaTHYECKOTO OIUCAHUS XHWMHUKO-TEXHOJIOTMYECKHX IPOLECCOB —
KOHEYHbIE, OOBIKHOBEHHBIE Au(depeHnnanbable U TuddepeHiaibable ypaBHEHNS B
YaCTHBIX ITPOU3BOIHBIX;

MaTEMaTUYECKOE MOJEIMPOBAHNE CTAllMOHAPHBIX M JWHAMHUYECKUX PEKHUMOB
TUIPaBIMYECKUX TIPOIECCOB B  TPYOOINPOBOJAHBIX CHCTEMax, IJIOOANbHBIE U
JEKOMIIO3UIIMOHHBIE METOJIbl PEIICHHUsS] CHUCTEM HEJIMHEHHBIX ypaBHEHUH, a TaKke
SBHbIE W HESABHBIE METOJbl YHUCIEHHOTO pELIEHUS CHUCTEM OOBIKHOBEHHBIX
middepeHManbHbIX  ypaBHeHUH. CocTaBleHME  ypaBHEHMH  MaTeMaTHYecKOro
ornucanus mnpouecca. [locTtpoenne WHGOPMAIMOHHBIX MATPHUI] MaTEeMaTHUYECKUX
Mojiesiel JUIs BBIOOpa OOIEro ajiropuTMa pelieHus — MOJCIUPYIOIIEro ajJropuTMa.
Peanuzanus QJITOPUTMOB pelieHus HEJIMHEWHBIX u OOBIKHOBEHHBIX
middepeHManbHbIX  ypaBHeHMH. Omnucanue cranuoHapHblx pexxumoB XTIT ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX M HEIMHEHHBIX ypaBHeHMH. MTepanmoHHbIE
anropuTMsl pemienus. [Ipumenenne MeTo10B mpocThiX utepanuii 1 Helotona-Pagcona
Ui monydeHuss  pemieHus.  IIpobiema  cXOAMMOCTH — mpoliecca  pelleHus.
JIEKOMITIO3UIIMOHHBIA METOJl PEIIEHUS CJIOKHBIX CHCTEM KOHEYHBIX YPABHEHM.
[Toctpoenne wuHGOPMaMOHHON MaTpUIBl Jis BbIOOpa ONTHMAJIBHOTO aJropuTMa
pemenust 3amauu. I[loHsATHE *XKecTKOCTH cucTeM U(QepeHINaTbHbBIX YpPaBHEHUH WU



KPUTEPHUHU KECTKOCTH. SIBHBIE (OBICTpPBIC) M HESBHBIC (MEIJICHHBIC) METOJIBI PEIICHHUS.
Mertoab! iepBoro (Meron Ditepa), BToporo (Moau(pHUIMPOBaHHBIE METOIBI Diijepa) U
yerBepToro nopsiaka (meron Pynre-Kyrra). OueHka TOYHOCTH METOAOB — OLIMOOK
ycedeHus. llepexomnple OmMOKM W OWMOKM OKPYIJIGHHS TPHU  YHUCICHHOM
WHTETrpUpoBaHuKM  auddepeHmaibibix  ypaBHeHuid.  CrocoObl  obecrieueHust
CXOAMMOCTH pellieHus 3aaauu. [I[pumMeHeHre HesIBHBIX METO/I0B /ISl PEIICHUS )KECTKUX
cucteM auddepeHunaIbHblX ypaBHeHUU. OrmnpeaeneHus Iara HWHTETPUPOBAHUS
urepamoHHbIM MeTofoM. MetonoB Kpanka-Huxonbcona (meton Tpamnemuil);
MaTEMaTUYECKOE MOJIETMPOBAHUE CTALIMOHAPHBIX PEXUMOB MPOIIECCOB TEILJIONEPEAAUN
B IUIACTUHYATHIX W 3MEEBUKOBBIX TEIIOOOMEHHHKAX. MaTeMaTH4ecKOe OIUCAaHUE
MIPOLIECCOB C IPUMEHEHHUEM MOJIeNIel UealbHOr0 CMEUICHUS U BhITeCHEHUs. Bbibop u
rpaduuecKkoe TMpeICTaBICHUE alrOpUTMOB pemieHus. [IpuMeHeHue CTaHAapTHBIX
METO/I0B BBIUMCIUTEIBHON MaTEMaTUKHU JUIsl PELLIEHUS 3a/1a4;

MaTEeMaTU4YeCKOe MOJIEIMPOBAHUE CTAlMOHAPHBIX PEKUMOB IIPOLECCOB TEIIONEPEIaun
B NPSMOTOYHBIX M NMPOTUBOTOYHBIX TPYOUaThIX TEIUIOOOMEHHUKOB, PELIEHUE 3ajauu
Komm wu kpaeBoil 3amauM mNpu HMHTETPUPOBAHUU CHCTEM  OOBIKHOBEHHBIX
madQepeHraIbHbBIX  ypaBHEHUH. MareMatnueckoe ONHUCaHUE IIPOLIECCOB €
MIPUMEHEHUEM MOJIeNIel UJIeabHOTO BhITeCHEHMs. Pemenue 3agaun Kommu u kpaeBoit
3anauu. [IpencraBienne anropuTMoB BBIYMCIEHUN B BUAE NHPOPMALIMOHHON MaTPUIIbI
CUCTeMBbl ypaBHEHHUH MaTeMaTHYeCKOrO OMUCaHUs U  OJIOK-CXeM pacyeToB.
Matemaruueckoe onucanue XTIl ¢ mnpuMeHeHMeM cuCTEM  OOBIKHOBEHHBIX
muddepeHIManbHbIX  ypaBHeHUH. Onucanue OOBEKTOB € pacHpelesieHHBIMH B
npocTpaHcTBe napamerpamu. GopmynupoBka HadalbHBIX M KpPAeBbIX YCIOBHH 3aaau
peuienusi. YucneHHbIl anroputM 1-ro mopsaka s pemenus 3agaun Komm. Meton
«TIPUCTPEIKU» [Tl pEIICHUs KpaeBoH 3a1auu;

MaTeMaTUYeCKOE MOJICIMPOBAHUE CTAIIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpaXx C
Mewankoi.  OnucaHue  MHUKPOKMHETUYECKMX  3aKOHOMEPHOCTEH  MPOTEKaHMS
MIPOM3BOJIBHBIX  CJIOKHBIX ~ XMMHYECKMX  peakuuid B kuakodl  daze g
MHOTOKOMIIOHEHTHBIX cHCTeM. OTpenesieHne KIIOYEBBIX KOMIIOHEHTOB CIIOYKHBIX
XUMHUYECKUX PEaKINi ¢ MPUMEHEHHUEM METO/0B JMHEHMHON anredphl - paHrOB MaTpPHIL
CTEeXHOMETpUYECKUX  Ko3(duuumeHToB  peakuuu. MaremMaTHuecKkoe  ONHMCAHUE
pEaKTOpHOro Ipolecca ¢ pyOalmIKod JUisi MPOU3BOJIBHOM CXEMBbl MPOTEKaHUs
XMMHUYECKOM peakuuu.  BpiOop aiaropuTMoOB pemieHus 3adayd C HPUMEHEHHEM
MH(OPMALIMOHHOW MAaTpPULIBI CHCTEMbl YPAaBHEHMH MaTeMaTHYeCKOro OMNHCAHUS U
MIPEJCTAaBICHNS AITOPUTMA PEIIEHHUS C TOMOILBIO OJIOK-CXEMBbI pacyeTa MpoLecca;
MaTEMaTHUYECKOE MOJEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOPAX
¢ Memankoil. MaremaTuyeckas NMOCTaHOBKA 3a/addl JJIsl peakUUu C IPOU3BOJIBHOMN
crexuomerpudecko cxemoil. dopmynuposka 3anaun Komm — 3agaun ¢ HavaabHBIMU
YCIIOBUSIMU. PasnoctHOE MPEJCTABICHUE CHCTEMBI O0OBIKHOBEHHBIX
muddepeHManbHbX  ypaBHeHUH. [locTpoenne WHGOPMAIMOHHON MaTpULBl IS
BbIOOpa airoputMa pemeHus. ['paduueckoe mpencTaBieHUE alrOpUTMa pElIeHus B
BUJIe OJIOK-CXEMBI pacueTa;

MaTeMaTHYECKOE MOJICIMPOBAHUE CTAIIMOHAPHBIX PEXHMOB B TpyOUaThIX peakTopax ¢
MPSIMOTOYHBIM U TPOTUBOTOYHBIM JABM)KEHHEM TeIJIOHOcUTeNnel. MaTtemaruueckas
IIOCTAHOBKA 3aJaud [UId pEaKUMH C KOHKPETHOM CTEXMOMETPUYECKONW CXEMOM.
®opmynnpoBka 3agaun Koim — 3aja4u ¢ Ha4albHBIMH YCIIOBUSIMHA M KPAeBOM 3a/1a4d —
3aJjaud ¢ KpaeBbIMU YCIOBHSIMU. Pa3HOCTHOE MpejacTaBlIeHUE CHUCTEM OOBIKHOBEHHBIX
muddepeHnanbHbIX ypaBHeHUN. [locTpoenne nHdopMalnoOHHBIX MaTpHIL AJisi BbIOOpa
aNrOpuTMOB pemieHus. ['papuueckoe MpeacTaBiIeHHE AITOPUTMOB PEIIEHUS B BHJIE
0JIOK-CXEMBI pacueTa;

MaTeMaTHUYeCKOEe MOJIETMPOBAHNE HECTALMOHAPHBIX PEXUMOB MPOIIECCOB B TPyOUATHIX
peakTopax M UHCJICHHBIE QJITOPUTMBl JUCKPETH3ALMM ISl PELIEHUS CHCTEM



mudQepeHManbHbIX YpPaBHEHUH C YacTHBIMH IPOU3BOAHBIMHU. MareMaThueckas
[IOCTAaHOBKA 3aJayd Ul peakUMu C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
dopMyIupoBKa HaYaJdbHBIX M TPAaHUYHBIX YCIOBUH. /{uddepenmanbabie ypaBHEHMs B
YAaCTHBIX MPOM3BOJHBIX - AIUIMITHYECKOTO, MapabOIMYecKOr0 M THUIEepOOINYECcKOro
TUIOB. AJITOPUTMBI pEIICHUs ypaBHEHHH mNapabonuueckoro Tuma. MaTemarudeckas
MOZEJIb ~ XMMMYECKOIO  IPEBpAIlEHUs B  M30TEPMUYECKUX  YCIOBUAX UL
HECTAallMOHAPHOIO IIpolecca B TpPyOwaThX ammaparax ¢ Y4eTOM IPOJOJIBHOIO
NepeMEIIMBaHus U ¢ MPUMEHEHUEM OJHOINapaMeTpudeckoil auddy3nonnoit mMoaenu
IUIsl ONMCAHUS THAPOJANHAMUYECKONH OOCTaHOBKHU B PEAKIIMOHHOM IIOTOKE. AJTOPUTMbI
pemieHUsT B BUJAE CHCTEM HEIMHEHHBIX YpaBHEHHMH, a TaKkKe OOBIKHOBEHHBIX
nuddepeHnanbHbIX YpaBHEHUH IEPBOTO U BTOPOT'O MOPSIKOB;

MaTEMaTHYECKOE MOJCIUPOBAHUE CTALMOHAPHBIX PEXHMMOB IIPOLIECCOB HENPEPHIBHOU
MHOIOKOMIIOHEHTHOM pekTtudukanuu u abcopOuuu. MaTemaTuyeckoe OIUCaHue
mporecca  MHOTOKOMIIOHEHTHOW — peKTH(UKanMu B Tapenp4yarol  KOJIOHHE.
MogenupoBanue (a3zoBOro paBHOBECHs U IpOLEcca Maccolepe]auyd Ha Tapeiakax B
MHOTOKOMIIOHEHTHBIX CHCTE€Max. Y4YeT TeIUIOBbIX OajdaHCOB Ha Tapeikax Ipu
MOJICJIMPOBAaHUM IIpoliecca B PEKTHU(PUKALMOHHON KOJIOHHE. J{eKOMIO3UIIMOHHBIN
QITOPUTM pacyeTa Ipolecca peKTU(PUKALUU B KOJIOHHOM amnmnapare. MaTtemaTuieckoe
ONHMCaHUE TMpollecca MHOIOKOMIIOHEHTHOM aOcopOIuu B HAacaJlO4HON KOJIOHHE.
MognenupoBanue mpouecca MHOTOKOMIIOHEHTHOM — Maccollepeladd B CEeKIMSX
HACaJOYHOM KOJIOHHBL. AJNTOPUTM pEIICHHMS KpPacBOM 3aJayd I MOJCIMPOBAHMS
nporecca abcopOLnU B HACA0YHOM KOJIOHHE.

1.4. Ocnosbr onmumusayuu XuMuKO-mexHoI02U4ecKUx npoyeccos:

pemieHue 3axad  ONTHMM3alMA € TEPMOJAMHAMMYECKHUMH, TEXHOJIOTHYECKHMH,
DKOHOMUYECKHMH, TEXHUKO-DKOHOMMYECKUMU M  OJKOJOTHYECKMMH KPHUTEPUAMU
ontumaibHOCTH. Ontumanehble pecypcocOeperatomue XTII. Bsibop kpurepuen
onTuMabHOCTH (1eNeBbIX (GyHKIMT). DopMynHpoBKa MHOTOKPUTEPHAIBLHON 3a1adn
ontumuzau. OcoOeHHOCTH pelieHHs] oNnTUMHU3alMoHHbIX 3a1ad XTI npu Hanuuun
HECKOJIbKUX KPUTEPHEB ONTHMAIbHOCTH, OBPAaXHOM XapakTepe LeneBod (QyHKUUU U
HaJIMYUU OTPaHUYEHUN 1-ro 1 2-ro pona;

QITOPUTMBl OJHOMEPHOM M MHOTOMEPHOM ONTHMM3alMUA. MeTOapl CKaHHPOBAHUS,
JOKAJM3alMM  HKCTpEMyMa, 30JI0TOro cedeHus u uyucen OPuboHaum B ciydae
OJIHOMEPHOM OoNTUMM3aluu. MeToIbl MHOTOMEPHOUW ONTHMHU3AIUU HYJIEBOrO, IIEPBOTO
U BTOpOro mopsakoB. CHMIIIEKCHBIE, CIIy4allHbIE M TPaJUCHTHBIE METOIbI
MHOTOMEpHOM onTuMu3aiuu. Meron mrpadHbIx GyHKIUH.

3.5. 3axnouenue:

IIpUMEHEeHHE KOMIBIOTEpHbIX Moaenet XTIl mpu npoekTHpoBaHMM XUMHYECKUX
npousBojicTB — B CAIIP. 3amaun cucteM aBTOMaTH3MPOBAHHOIO MPOEKTHUPOBAHUS
(CAIIP) u cTpykTypa CUCTEM KOMIBIOTEPHOTO MpoeKTupoBaHus. MHpopmalmonnoe u
Marematnueckoe obOecneuenne CAIIP. ABTomaTu3npoBaHHOE MPOCKTUPOBAHHE C
IIPUMEHEHHUEM KOMIIbIOTepHBIX Mozenen XTII;

npuMeHeHne KommbloTepHbIX Mozened XTII mpu ympasieHUM TEXHOJIOTUYECKUMMU
npoueccamu — B ACYTII. Komnsroreproe moaenmnpoBanne XTII B pexxume peaabHOTo
BpemeHu. Cucrembl  mpsMoro  UGpPoOBOro  (KOMIBIOTEPHOTO)  YIpaBJICHUS
TEXHOJIOTUYECKUMHU TpolieccaMi. OCOOEHHOCTH peanu3aliil KOMIBIOTEPHBIX MoJenen
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIIPABICHUS TEXHOJIOIMYECKUMU IIPOLIECCAMU
(ACVYTII).

O0beM yueOHOM M CUUIIITHHBI:

Bune! yueGHoit paboThI B 3auerHbBIX B akagem.
€IMHHLIAX qacax




OO01masi Tpy10€eMKOCTb M CHUTITHHBI 3,0 108

10 y4eO0HOMY ILIAHY

AyIMTOpHBIE 3aAHATHS: 0,34 12,2
Jlexuuu (Jlek) 0,22 8
JlabopaTophsbie 3ansTust (JIad) 0,11 4
CamocrosiTesqbHas padora (CP): 2,56 92
Buj KOHTpoJIs: 3a4eT ¢ OLeHKOI 0,10 3a0 (3,8)
Bupl yueOHO# paboTh B 3auetHbIx B actpomn.
SIMHUIIAX gacax
OO01asi TPy10€eMKOCTb M CHUTITHHBI 3,0 81
10 y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHATHS: 0,34 9,15
Jlexuunu (Jlek) 0,22 6,0
JlaGopaTophsbie 3ansTus (JIad) 0,11 3,0
CamocrosTeabHas padora (CP): 2,56 69,0
By KOHTpOJIsI: 3a4€T ¢ OIeHKOMH 0,10 3a0 (2,85)
AHHOTAUA

padoyeii MPOrpaMMbI TUCHUATLTHHBI
«JladopaTopHble pa6oThl o pusuveckoii xumum» (51.B.08)

1. He.]'lb AUCHUIIVIMHBI — O3HAaKOMHTb U PACKPLITbL BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
OKCIICPUMCHTAJIBHBIX METOJI0B (1)H3I/I‘-I€CKOI>1 XUMHHU, HAYIUTHb CTYACHTA BUIACTH obnact

u

npeaciibl  MpUMCHCHHUA JTHX MCTOHOB HUCCICAOBAHUA, UYCTKO ITOHHMMATb HX

MNPUHIOUIIAAIBHBIC BO3MOXHOCTU W OI'paHUYCHHA INpU PCHICHUMU  KOHKPETHBIX
AKCIIEPUMEHTAIbHBIX 33/1a4.
2. B pe3yabTrare wu3ydyeHHs JAUCHUIUIMHBI oOyyamomuiicsi Mo mporpamme
0akajaBpHaTa JOJIKEH:
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

CHOCOOHOCTBIO TMPOBOAMTH CTAHJAPTHBIE U CEPTHU(PHUKAIMOHHBIE HCHBITAHUS
MaTepualioB, U3ICIHI 1 TeXHOIoruueckux mnporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUYECKMX TEOpUH Ul pelieHus
BO3HHUKAIOIINX (PU3NYECKHUX 3a]lad, CaMOCTOSITEIbHOIO MPHOOpPETeHUsT (PU3NUECKUX
3HAHUHU, AJI TOHMMaHUs IPUHLHUIIOB pabOThl MPUOOPOB U YCTPOWCTB, B TOM YHCIIE
BBIXOJISIINX 32 PEJIeibl KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).
3namey:

MPUHIUIBI pAOOTHI M CXEMbI HCIIOTIb3YEMbIX U3MEPUTENBHBIX YCTAaHOBOK;
BO3MOXXHOCTH METOJIOB CIIEKTPOXMMHUHU JUIs TPOBENEHUS KAueCTBEHHOTO H
KOJIMYECTBEHHOI'0 aHAJIN3a XUMUYECKUX CUCTEM, OIPENEICHHS TEPMOINHAMUYECKUX
CBOMCTB XUMHUYECKHX BEIIECTB;

KOHIAYKTOMETPUYECKUH M TMOTEHIMOMETPUYECKMM  METOIbl  HAaXOXKICHHS
TEPMOJUHAMHYECKHUX XapaKTepUCTHK JJEKTPOJIUTOB (axTUBHOCTEH u
KOA(Q(PHUIMEHTOB aKTUBHOCTH, KOHCTAHTBl JHUCCOLMAIMH, TEPMOJUHAMUYECKUX
XapaKTePUCTHUK PEaKIIUN);




— (PU3MKO-XMMHUYECKHUE METOAbI HCCIENOBaHMA M aHaiu3a (Pa3oBbIX PABHOBECHH B
OJTHO- ¥ MHOTOKOMIIOHEHTHBIX CHCTE€MaX, IMYTH IMOCTPOeHHs (Pa30BbIX auarpamMmm
COCTOSIHUS;

— DIKCHEPUMEHTAJbHBIE METOJbI M3YYCHUSI KMHETHKH XUMHUYECKUX PEaKIHi, CrocoObI
OIpeJIeJIEHUs] KOHCTaHT CKOPOCTEH U MOpsAKa XMMUYECKUX PeaKIHii.

— KaJOPUMETPUUYECKHE METOJbI ONPEACICHUsI TEIUIOEMKOCTH, TEIUIOBBIX 3(P(PEKTOB U
APYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

Ymemu:

— IpPUMEHATh TEOPETHUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METOJbl HUCCIIEAOBAaHUS
(bu3MIecKoil XUMHH NIPU PEIICHNH PO(PECCHOHANBHBIX 33/1a4;

— c¢opMmynaupoBath MpodieMy U 00OCHOBaTh BBIOOP 3KCIIEPUMEHTAIBHOIO METOoJa
WCCIICIOBAHMS, TOCTABUThH LIEJIH U 33/1a4M U HAMETHUTD ITyTH MX JOCTHKCHHUS;

— IPOBECTH MaTEeMaTHYECKyl0 OOpabOTKy SKCIEpUMEHTAIbHBIX JaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUN MO (PU3UIECKON XUMHUU;

— MpPEICTaBIATh JAaHHBIE JJAOOPATOPHOI'O MCCIIENOBAaHUS B Tpaduueckoi popme U Ha
OCHOBE MOJTyYeHHBIX 3aBUCUMOCTEH OTIpeNeNiTh COOTBETCTBYIOIINE
TEPMOJIMHAMHYECKUE M KUHETUYECKHE XapaKTEPUCTHKH XUMHUYECKOM CHCTEMbl U
XHUMHYECKOTO TPOIIecca;

— IpPOBOJUTH AHAIU3 M KPUTUYECKHU OLCHUBATH IOJIyUYEHHbIE SKCHEPUMEHTAIbHbIC
JTaHHbIe, 0000mAaTh W JaenaTh OOOCHOBAHHBIE BBIBOABI Ha 0aze NPOBEAEHHBIX
OIIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAJIbHBIX METOAO0B (PU3MUECKONH XUMUU IS
peleH st KOHKPETHBIX MCCIIe0BATENbCKHX 3a/1aY;

— DKCHEPUMEHTAJbHBIMH  METOJAMHU  HCCIIEJIOBAHUS  COCTOSIHMS ~ XHMHYECKOTO
PaBHOBECHS U KUHETHKH XMMHUYECKOTO TpoIiecca.

— mpueMamMu OOpaOOTKM TOJYYEHHBIX ONBITHBIX JaHHBIX I BBIABICHUA H
YCTQHOBJICHHSI B3aWMOCBSI3€ MEXAY TEPMOJAWHAMHYECKUMH CBOWCTBAMH U
(bu3nUYecKUMH MapaMeTpaMu Mpolecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (U3MYECKOH XUMHH [UII  COJEpKATEIbHOM
MHTEpIpEeTaluy MOTYYEHHBIX KCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI

[Ipumenenne  METOJOB  (PU3MKO-XMMHUYECKOTO  HCCIEIOBaHHUS  JUISl  ONpPEIENIECHUS
TEPMOAVHAMUYECKUX U KHHETUYECKUX XapPAKTEPUCTUK XUMUYECKUX CUCTEM.
CnekTpoxumMuyeckue MeToAbl HcciaenoBaHMA. KadyecTBeHHbI aHanmM3  BelIeCTBa
(onpeneneHre MEXbAIEPHBIX PACCTOSHUM, MOMEHTOB MHEpUMH MOsekyn). OmnpeneneHue
KOJMYECTBEHHBIX XapaKTEPUCTUK (CTENEHW [AUCCOIMAllMM W KOHCTaHTBl JAMCCOLUAINU
3JIEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

DJIeKTpoXuMHYeckne MeToabl ucciaenopanus. Kongykromerpus. OnpeneneHre KOHCTaHThI
JMCCOLMALUK €Ia00r0 AIIEKTPOJIUTA, CTETNEHU JUCCOLHUAINHU, JIEKTPUUECKOM MPOBOIUMOCTH
npu OECKOHEYHOM pa30aBleHUU KOHIAyKTOMeTpuueckuM wmetoioM. Iloren nmomerpus.

Onpenenenre TEPMOAMHAMMYECKUX XAPAKTEPUCTUK XHMUYECKOW peakuuu (ArHo, ArGo,

A,s°), TemmeparypHoro kodpduurenta IJC (dEO/ dT ), cranmaptroit DJIC (E®), uzyueHue

BIIMSIHHS T00ABOK Ha MOTSHITHAN JIEKTPO/IA.

da3oBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cucTeMaX. PU3HMKO-XMMUYECKUN AHAJIU3.
N3ydeHue 3aBUCMMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. KpuBble oxnaxaenus. OnpeaeneHue
COCTaBa 3BTEKTHYECKOW cMmecHu. [locTpoeHne auarpaMm KUIIEHHS U JuarpamMM IUIaBKOCTH IS
OmHapHBIX cucTeM. OTpaHWYeHHas PACTBOPUMOCTD B TPEXKOMITOHEHTHBIX CHCTEMAaX.
Xumuueckoe paBHoBecue. OrnpeseneHre KOHCTAHTbl XMMUYECKOT0 PaBHOBECHS U TEILJIOBOTO
s (dexTa XUMHUYECKON peaKIMK Ha IPUMEpE peakluid pa3ioKeHUsl.



Tepmoxumusi. Kanopumerpusi. OnpenenieHre TEIIOEMKOCTH BEIIECTB KAJIOPUMETPUUYECKUM
METO/IOM.
4. O0beM y4eOHOI TUCIUIIIHHBI:

B 3aueTHEBIX

Buasbi yueOHoii padboThl JO— B akazeMm. yacax
O0mast Tpy10eMKOCTb JUCHHUILIMHBI 110 4.0 144
Y4eOHOMY ILIAHY
AYJIUTOPHBIE 3aHATHSI: 0,34 12,4
Jlaboparopusie 3ansTus (J1ad) 0,34 12
CamocrositesibHas padora (CP): 3,45 124
Bujx koHTpoOJs: 3a4eT 0,21 3auer (7,6)

B 3aueTHBIX

Buabl yueOHol padoThl e MHALAX B actpon. yacax

O01as TpyA10€eMKOCTb M CUUILIHHBI MO 40 108
Y4eOHOMY IIAHY '

AyIuTOpHBIE 3aHITHS: 034 9,3
Jlaboparopusbie 3ansTus (J1ad) 034 9,0
CamocrositeabHas padora (CP): 3.45 93

Buj KOHTpoOJIsA: 3a4eT 0,21 3auver (5,7)

AHHOTAIUA

K Y4eOHOoil mporpamMMe J¥CUUILTHHbBI
«IIpaBoBeaenue» (b1.B.09)

1. Hesu aMCHMIVIMHBI — TIOJIYYE€HHE OCHOB IIPABOBBIX 3HAHWH, (OpMHpOBaHUE
MIPAaBOBOM KYJIBTYPBl aKTHBHOTO, 3aKOHOTIOCITYIITHOTO TPaXkTaHHHA.
2. B pe3syabrare wu3yYeHHs JUCHMIUIMHBI o0y4yaloluiici 1o mporpamme
0akajlaBpUAaTAa J0JI/KEeH:
Obnadamye cnepyromuMu oommekyasTypHbiME (OK) KoMIeTeHIusAMU:

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHMHW B pa3lIMuHBIX chepax
nesrensHocTH (OK-4);

- TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHUYECKYI0 HWH(GOpPMAIMIO, OTECYSCTBEHHBIH U
3apyOeKHBIN OBIT 10 Tematuke uccnenoanus (I1K-20).
3nams:

— OCHOBBI POCCHUUCKOHM IMPABOBOM CHUCTEMBI U POCCHMCKOrO 3aKOHOAATEIHCTBA, OCHOBBI
opranuzaiui ¥ (yHKIIMOHUPOBAHUS CYNEOHBIX M HHBIX MPABONPHUMEHUTEIBHBIX MU
NIPaBOOXPAaHUTEIHHBIX OPTAHOB;

— TIpaBOBBIE W HPABCTBEHHO-dTUYECKWE HOpMBI B chepe mpodeccuoHaabHOM
NesITeTbHOCTH;

— TMPaBOBbIE HOPMBI, DPETYIHPYIOUIME OTHOIIEHHE YeIOBEKa K 4YeJIOBEeKYy, OOIIeCTBY,
OKpYKarolllei cpese;

— TMpaBa ¥ 0053aHHOCTHU I'PaXTaHUHA;

— OCHOBBI TPY/IOBOTO 3aKOHO/1aTENIbCTBA;



— OCHOBAaMH XO3SIMICTBEHHOT'O MPaBa;

— TIPABOBBIE ACMEKTHI MPOGECCUOHATHHON JIEATECTLHOCTH.
Ymems:

— HCHOJIb30BaTh 3TUYECKHUE U MPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOILICHHUE YEIOBEKa K
YEJIOBEKY, OOIIECTBY, OKPYKAIOIIEH Cpejie, NCIIONb30BaTh MpaBa U CBOOOIBI YEIOBEKa
U TpakJIaHWHA TIPU Pa3pabOTKe COIUAIBHBIX TPOCKTOB;

— HCIOJIb30BaTh M COCTaBIIATh HOPMATUBHBIE M MPABOBBIE JOKYMEHTBI, OTHOCSIIUECS K
NpoECCHOHAIBHONW ~ NIeATELHOCTH, TMPEANPUHUMATh HEOOXOJMMBbIE MEphl K
BOCCTAaHOBJICHUIO HAPYILICHHBIX MPAB;

— peaJM30BBIBATh MpaBa W CBOOOABI YEIOBEKA W TPAKIAHWHA B Pa3IUYHBIX cepax

KU3HENEATENBHOCTH,
— JaBaTh HPABCTBEHHYIO OLIEHKY KOPPYIIIHOHHBIM IIPOSBICHUIM.
Braoemn:
[OJY4YEHHBIMHA I[PABOBBIMH 3HAHUSAMH B NPOo(eCcCHOHAIBHOM M HHBIX cdepax
JEeATEIILHOCTH.

3. Kparkoe cogep:xxanne 1ucCUMIIUHBI:

Ilonstne m npusHaku rocyaapersa. Popmel rocynapcra. @yHKIHH TOCyHapcTBa.
ITonstue u npusHaku npasa. OCHOBHBIE IIPaBOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE U BUIBI
HUCTOYHUKOB MpaBa. OrnpeneneHne 3aKOHAa M IOJ3aKOHHBIX aKTOB. JlefiCTBME HOPMATHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHH. OOparHas cuia 3akoHa. I[loHATHE NpPaBOBBIX HOPM, HX
cTpykTypa. Cucrema npasa. YacTHoe u myOnuuHOe IpaBo. MarepualibHOE U IIPOLECCyaIbHOE
npaso. [IpaBooTHOIIEHUE: 00BEKT, CYOBEKT U CoJiepKaHue NpaBoOoTHoueHui. FOpuanueckue
(baxThI.

Koncturynust — ocHoBHoM 3akoH Poccuiickoit @enepaunn. deaeparuBHOE yCTPOHUCTBO
P®. Cucrema rocymapCTBEHHBIX OpPraHOB W TNPHHLMI pa3aeneHust Biacteir B PO. Ilonstue
rpaxaaHcTBa. llpu3zHaHue, cOOJIOJEHME, 3alllUTa PaBHBIX HpPaB KEHIIMH U MYXYMH Kak
OCHOBHas 00513aHHOCTh TOCYapCTBa.

[TonsTe M mpeaMeT aAMUHUCTpaTUBHOrO mpaBa. OOmas xapakrepuctuka Konekca PO
00 aJIMUHUCTPATUBHBIX IPABOHAPYIICHUSX. AJMHHHCTPATHBHbIC TPABOHAPYIICHHSA:
MIOHATHE W NPHU3HAKK. AJMHHHCTPATHBHAA OTBETCTBEHHOCTb: IIOHATHUE W IPUHLMIIGL.
[TonsiTre, mpU3HaKU ¥ BUIBI aIMUHUCTPATUBHBIX HAaKa3aHUM.

IlonsATe W TpeAMET YrOJOBHOIO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSATHE,
OocHOBaHMEe BO3HMKHOBeHMs. IloHsiTHe mpecTymeHMs: npu3HAKU, CcTpykrypa. Cocras
npectymienus. Coydactue B mpecTyrieHud. OOCTOATENbCTBA, UCKIIIOYAIOIIUE TPECTYIHOCTb
nesaust. [loHsTue, nenu M BUABI HAKa3aHWl. YT0J0BHAsi 0TBETCTBEHHOCTh 32 COBeplIeHHe
npecTynJieHuid. YCIOBHOE OCYXIEHHE, OCBOOOXJEHHUE OT YrOJOBHOM OTBETCTBEHHOCTH.
[IpenmMer M OOBEKT KPUMHUHAIUCTUKH. MeToasl M 3agaud KpUMHHATUCTHKU. [loHsTHE
KpUMHHAIMCTHYECKOM — uaeHTH(ukauu. OOBEKTbI M BHIBl  KPUMHHAIMCTHYECKOM
nneHtuukanun. Kpumunanucruyeckas Texuuka. KpumuHanuctuyeckas: TaKTHKA.

OKOJIOTUYECKOE MPaBO: MOHATHE, IPEIMET METOI M MCTOYHUKU 3KOJOTMYECKOIO IpaBa
P®. TlonaTHe, BUABI U CTPYKTYpa 3KOJIOTMYECKUX IPABOHAPYIIEHHUM, OTBETCTBEHHOCTh 3a MX
COBEPILECHHUE.

[Tonsitue nHdopmanmu. OTBETCTBEHHOCTh 3a HapyLIEHHE 3aKOHOJATENIbCTBA O 3allHUTe
uHpopmanuu. ['ocymapcTBeHHass TaiiHa: TOHSATHE, 3alllUTa, IPABOBOE PpEryJIHpOBaHHUE
rocy/lapCTBEHHOU, ciykeOHoM W uHON wuHpopmauuu. KonduaenuuanbHass wuHbopmanus:
MOHATHE, BU/BI U 3alIMTA. 3alUTa IEPCOHAIBHBIX JaHHBIX I'PaXKIaHUHA.

[lonsiTme, mnpeagMer ©W METOA TpaxAaHCKOro mpasa. I[loHsATHME TpakxIaHCKOTO
NpaBOOTHOLIEHUs, ero cnenuduka. CTpyKTypa  TIpa)IaHCKOTO  IPABOOTHOIIECHUS.
[IpaBoseecriocoOHOCTh CYOBEKTOB IpakJaHCKOTO MpaBOOTHOMIEHUs. ['paxkaane Kak CyOBbEKThI
rpaXJaHcKoro nmnpasa. @Pusznueckue W IOPUAUYECKHE JIMLA: IOHATHE, IPU3HAKH,
kinaccuukanud. KOpuanueckue Qaxtel. [IpaBo coOctBeHHocTH. [lOHSATHE aBTOPCKOrO IMpasa.
[lonatue mareHTHoro mpaBa. IloHsTne wuHTeIeKkTyanbHOH coOctBeHHOocTH (MC) m



uckimounTenbHoro  mpaBa.  Kmaccudukammss  MC. Cucrema  mpaBOBOM — OXpaHBI
WHTEJUIEKTYaIbHOW COOCTBEHHOCTH, aBTOPCKHX M MAaTEHTHBIX MPaB.

[TonsiTe X034HCTBEHHOrO (MpEeANPUHUMATENHCKOro) npasa. [Ipeamer Xxo3sHCTBEHHOTO
(mpennpuHUMAaTENbCKOr0) IMpaBa, MPU3HAKK, METOABI MPAaBOBOro peryiaupoBaHus. [lonstue
XO3SIICTBEHHOM M IPEANPUHUMATEIBCKON JIEITEIIbHOCTH.

[TpaBoBOE peryiMpoBaHHE CEMEHHBIX OTHOIICHHA. 3aKIIOYCHHE W MpEKpalieHne Opaxa.
[IpaBa u oO0s3aHHOCTH poauTened W aeTe. AnuMeHTBHl. DOpMbI BOCIHTAHHUS JCTEH,
OCTaBIIUXCS 0€3 MOMEUSHUS POAUTEIICH.

[Ipeamer u MeTox TpymoOBOro ImpaBa. TpynoBOM JOrOBOpP: TOHSTHE, CTOPOHBI,
conep:xanue. Pabouee Bpems. Bpems otapixa. Tpynossie criopsl. JuciuminHa Tpyaa.

IlonsiTue m ucrokum koppynuuu. HopmaruBHoe ompeneneHue kKoppynuud. [Ipuunnb
pacmipocTtpaneHus: koppymniuu. Haka3zyemble 1 HeHakazyemble Gopmbl Koppynuuu. CKpbIThIE
(matenTHbIC) GopMBbI KOoppynuuu. @opmbl KOppyNuUUU-TIpecTyIuieHus. PopMbl KOPPYHIUH-
npoctynka. PopMbl MOIMTUYECKON Koppynuuu. HopMmaTuBHBIE NpaBOBbIE aKThl B cdepe
MpOTUBOAECUCTBUSL Koppynuuu. DenepanbHblii 3akoH oT 25.12.2008 Ne 273-03 «O
MPOTUBOACUCTBUHU KOPPYIIIIUN.

5. O0beM yueOHOI TMCUUIJIMHBI:

Bunel yue6HOI paboThI B 3auernbix | B akanem.
117030500 0.4 Yacax
OO01masi Tpy10eMKOCTh IMCUHUILIHHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,23 8,2
Jlexumu (Jlek) 0,11 4
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,67 96
Buj koHTpOJIS: 3a4eT 0,10 3auer (3,8)
Bunel yue6HoI paboThI B 3auetHbIX B actpon
eAMHHIIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 81
AyIUTOpHBbIE 3aHATHSA: 0,23 6,15
Jlexruu (JIek) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositesbHas padora (CP): 2,67 72
Buj koHTpoOJIsA: 3a4eT 0,10 3auer (2,85)
AHHOTAIUA

K Y4eOHO# mporpamMMe JMCUUIIIHHbBI
«Teopus BeposiTHOCTEl U MaTeMaTH4YecKas cTaTucTuka» (b1.B.10)

1. Heap aucuunjauHbl — GOPMHUPOBAHUE Y CTYJACHTOB CUCTEMBI OCHOBHBIX TOHSTHH,
WCIIONBb3YEMBIX ISl TOCTPOEHUSI BAKHEUIIINX MaTEMaTUYECKUX MOJENEH, U YMEHUs
HCIIOIh30BaTh MAaTEMAaTUUECKUE METOIBI JIJISl OTIMCAHUS PA3IUIHBIX ITPOIIECCOB.

2. B pe3yabraTre u3y4YeHHs JUCHUILUIMHBI OOydalluiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obaaoams cnenyromumu npodeccuonanbHbiMu (I1K) kommereHIusAMU:

—  CIOCOOHOCTHIO TUIAHUPOBATHh U MPOBOIUTH (PU3MUECKHUE M XUMHUYECKHUE IKCTICPUMEHTHI,
MPOBOJIUTE O0pPaOOTKYy WX pe3yJabTaTOB M OIEHWBATH IIOTPENTHOCTH, BBIABUTATH
TUNIOTE3bl W YCTAaHABIMBATh TPAHUIBI HMX TNPUMEHEHHS, MPUMEHATH METOJIbI
MaTEeMaTUYeCKOT0 aHaAJIM3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTATHFHOTO
uccnenoanus (I1K-16).
3namo:




— OCHOBBI TEOPUU BEPOSATHOCTEN U MATEMATUYECKOW CTaTUCTHUKU;

— MaTreMaTU4YeCKHUEe TEOPUU U METObI, JIEXKAIUE B OCHOBE MOCTPOCHUSI MAaTEMaTUYECKUX
MOJICIICH;

— OCHOBBI IPUMEHEHHUS MAaTEeMAaTUUYECKIX MOJIEJIEH U METO/IOB.

Ymemn:

BBIOMPATh MAaTEMATHYECKUE METO/IbI, PUTOIHBIC JJISI PEIICHUSI KOHKPETHOM 3a]1auH;

KCIMOJIb30BAaTh MATEMATHYECKUE MOHSITHUS, METOJbI U MOJIEIHN JJIsl ONKMCAHUS PAa3TMYHBIX

MPOLECCOB;

— BBISBIATHD MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, JIEKAIlMe€ B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

—  HCIIOJIb30BaTh OCHOBHBIE METOBI CTATHCTUYECKON 00paOOTKH TaHHBIX;

— TPUMEHSTh MaTEMAaTUUYECKHUE 3HAHUS HAa MEXIUCIUIIIIMHAPHOM YPOBHE.
Brnaoemw.:

— ocHOBaMH (PYHIAMEHTAIBHBIX MATEMATUYECKUX TEOPUN W HABBIKAMH HCIIOIH30BAHUS
MaTeMaTU4YECKOTO aInapara;

— METOJAaMHU CTaTUCTHYECKOW 00pabOTKU HHPOPMALIUH.

3. KparTkoe coaepxaHue THCHUNJIUHBI:
1. Teopus eeposmnocmei. Cnyuatinbie 6equyUnbl U UX 3AKOHbL pACHpeOeeHUs.
[Ipenmer Teopum BepositHocTed. CoydaifHble COOBITHSA. [IPOTHBOMONOXKHBIE COOBITHS.
HezaBucumble coObiTusi. OrTHocuTenpHas wactora. Kilaccuueckoe U reoMeTpUYecKoe
OIpe/ICJIEHUE BEPOSITHOCTH. OJIEeMEHTapHash TEOpHUsl BEPOATHOCTEM. MeToapl BBIUMCIEHUS
BeposiTHOCTeH. IIpocTpaHcTBO sneMeHTapHbIX —coObiTuil.  Kitaccuueckoe —omnpeneneHue
BEpOSTHOCTH. AunreOpa  COOBITHIA: TEOpPEMBI O  BEPOSTHOCTH CYMMBI  COOBITHH,
IIPOTUBOIOJIOKHBIX COOBITHH, CyMMa BEpOSTHOCTEHl HECOBMECTHBIX COOBITHH, 00pa3yrOIIHUX
MOJIHYI0  Tpymiy. AKCHOMaTH4ecKoe olpezaeineHue  BepossTHOCcTU.  CTaTHCTUYECKOE
OIIPECIICHUE BEPOSATHOCTH. Y CIOBHAsA BEPOSITHOCTh. TeopeMbl O BEPOATHOCTU NMPOU3BEACHHUS
3aBUCHUMBIX U He3aBUCHUMBIX coObiTuid. IlomHast BeposiTHOCTh. IlOBTOpHBIE HCHIBITaHMS.
®opmyna bepnymmu. JlokanbHas U uHTErpanbHas TeopeMbl Myaspa-Jlarutaca. dopmyna
Ilyaccona.
Ilonsatue cmyyalilHOW BeMWYMHBI. J[MCKpETHBIE U HENPEPBHIBHBIE CIIyYalHbBIE BEJIMYUHBL. 3aKOH
pacnpezeneHuss ciydaiiHoM BenuuuHbl. DyHKIUS pacnpeleseHus, ee CBOWCTBa, Ipaduk.
[Tn0THOCTH pacnpeneneHnss HeNpepbIBHON ClydaiiHON BeNUYMHBI (IUIOTHOCTH BEPOSTHOCTH).
@opMyna sl BEPOSTHOCTH IONAJAHUS HENPEPBIBHOW CIIy4allHOM BEIWYWHBI B JIaHHBIN
WHTEpBaJl, BBIPAXEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKHH CMBICI (OPMYIIBIL.
bunomuanbeHOE pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeeleHue,
HOPMAJIBHOE pacIpeeleHue, SKCIIOHEHIIUAIbHOE PaCIPEACIICHUE.



2.MaremaTH4yecKasi CTATUCTHKA.

[Ipeamer maremMaruueckoi cTaTUCTUKU. (OCHOBHBIE 3aJa4yl MaTEMaTUYECKOM CTAaTUCTUKH.
Bri6opounsiii meton. CtaTuctudeckoe onucanue. Beibopku. ['mcTtorpamMma v mojMroH 4acror.
Cratuctuueckas (sMnupudeckas) QyHKIuUs pacnpenenaeHus. BeIOOpoYHbIe XapaKTepPUCTUKU H
ux pacnpeaeneHus. CocrositenbHble, dP(EKTUBHbIE CMEIICHHbIE UM HECMEIIECHHbIE OLIEHKH
napameTpoB. CTaTUCTUYECKOE CpeaHee, CTAaTUCTUYeCKas JUCHEPCUsl U CTAaTHCTHYECKOE
CpellHee KBaJIpaTUYHOE KAK TOYEUHbIE OLEHKU HEU3BECTHBIX: MATEMATHYECKOIO OKHJIaHWUS,
JTUCTIEPCUHU, CPEJHEro KBaJAPAaTUYHOTO OTKJIOHEHHUs. JloBepuTenbHbIE HMHTEPBAIBI U
UHTEpBAJIbHbIE OLIEHKH. JloBepuUTenbHbIE OLEHKH HEU3BECTHOW BEPOSITHOCTU IO OOJIBIINM
BEIOOpKaM. JloBepuTelbHAs OICHKA MAaTEMaTHYEeCKOTO OXHUJAHHWS TPH HEU3BECTHOMN
nucnepcuu. JloBepuTenbHas OLEHKA CPEOHEro KBAAPATHUYHOIO OTKIOHEHHWS. TouHbIe
BEIOOpOUHBIe pacnpenenenus: CreiogeHTa (t- pacnpenencunme), Dumepa-Cuenexopa (F-
pacmpenenenne), Ilupcoma (x>-pacnpenenenue). IIpoBepka CTaTHCTHYECKHX THIIOTES.
MareMaTtuueckre METOJbl MPOBEPKU CTATUCTUUYECKUX THUIOTE3. DJIEMEHThl TEOPUHU

KOPPEIISIUH.
4. O0beM yueOHOI TMCUUIIHHBI:
Buner yae6HoI paboThI B 3ayerHBIX
B akanem. yacax
eIMHUIIAX
O01mas Tpy10eMKOCTh AUCHHUILIMHBI IO Y4e0HOMY IJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,34 12,2
Ulexmum (JIek) 0,11 4
[Tpaktuyeckue 3ansatus (I113) 0,22 8
CamocroniTesannas padora (CP): 2,56 92
Bua koHTpoOJISi: 3a4eT 0,10 3auer (3,8)
Bunasr yue6HOI paboThI B 3ayeTHBIX
B akanem. yacax
SIMHHIIAX
OO01masi TPy10eMKOCTh AUCHUILIUHBI 10 Y4eOHOMY MUIAHY 3,0 oL
AYyIUTOpHBIE 3aHATHUS: 0,34 9,15
Ulexmum (JIek) 0,11 4
[Tpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 2,56 69
Bua xouTposs: 3auer 0,11 3auver (2,85)
AHHOTAIUA

padoueii mporpaMMbl JUCHHUILIMHBI
«/JlonoTHUTEIbHBIE TJ1aBbI opranuyeckoii xumun» (b1.B.11)

1. Iejab THCHUILIMHBI — IPHOOPETEHNE 00YIAIOIIUMUCS 3HAHUH O CTPOCHUN OPTaHUYECKHIX
COCMHEHHH, OCHOBHBIX XHMHYECKHX CBOMCTBAX pPa3JIMYHBIX KIIACCOB OPraHMYECKUX
COCTMHEHUI U METOJIaX UX MOJYYSHHs], KaK IPOMBIIUICHHBIX, TaK U Ta00OPaTOPHBIX. .

2. B pe3yabTare M3yyeHHusl JMCHHUIJIMHBI 00yYAONIIUICS MO MporpamMMe dakajaBpuara
JAOJIKEH .



Obnadams cnenyrouumu npodeccuoHanbHbiME (1K) kommneTeHImsMHU:

— CcnocoOHOCTBIO MJIAHUPOBAThH U MPOBOAUTH (PU3NYECKHE U XUMUYECKUE SKCIIEPUMEHTHI,
IPOBOAUTH OOPabOTKY HUX pe3ylIbTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIABUTATH
TUIOTE3bl  yCTAHABIMBaThb TPaHUIBl HX I[PUMEHEHUS, I[PUMEHATH METOJbI
MaTE€MaTUYeCKOro aHAJIM3a U MOJIEIIMPOBAHUs, TEOPETUUECKOTO U SKCIIEPUMEHTAIbHOTO
uccnenoBanus (ITK-16)

— TOTOBHOCTBIO MCIOJIB30BaTh 3HAHUSI CBOWMCTB XMMHUYECKUX 3JIEMEHTOB, COCJUHEHUN U
MaTepuaIoB Ha UX OCHOBE JUIS pelleHws 3a1a4 podeccuonanbHoi nesitenbaoctr (I1K-
18)

— TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHMUYECKYIO HH(GOpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaThke uccieaoBanus (ITK-20).
3uams:

— TEOPETUYECKHUE OCHOBBI CTPOCHMUSI M CBOWCTB pPAa3JIMYHBIX KIACCOB OPraHUYECKUX
COCIIMHECHM;

— CIOCOOBI TOJYYEHUS U XHUMHUYECKHE CBONCTBA OCHOBHBIX KIIACCOB OPraHMYECKUX
COCIMHEHH;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUsI OPTaHUYECKUX PEAKLUN;

Ymemy:

— TMPUMEHSATh TEOPETUYECKUE 3HAHUs JUIsl CHHTE3a OPraHuyecKHX COEAMHEHUM
Pa3JINYHBIX KJIACCOB;

— AHAJIMU3UPOBATh U MPEJCKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPIrAHUYECKUX COCAUHEHUN;

— COCTaBIIATH CXEMBbI CUHTE3a OPraHUYECKUX COCIMHEHMM, 3aJaHHOTO CTPOCHUS;
Braoemy:

— OCHOBAaMH HOMEHKJIATYPhI U KJ1acCU(UKALIMU OPTaHUYECKUX COEIMHEHU;

— OCHOBHBIMHU T€OPETUYECKUMHU MPECTABICHUSIMH B OPraHUYECKON XUMHUU;

— HaBBIKAMU 00OCHOBAHUS PAIIIOHAIBHBIX CIIOCOOOB MOIYYEHUSI OPraHHUECKUX BEIIECTB.
3. Kpartkoe conep:xanue qJMCIHUNIHHBI

l"anorenonpoun3BoIHEIE. Knaccudukanus. Homenkiarypa. Anxuin- "
aJUTMITaJOreHUbl.apoMaTuyeckue  rajmoreHujsl.  M3zomepus. Homenkmarypa. CrocoOsl
nonydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. duszndeckue cBorcTBa. Peakiuum
HYKJICO(DUIBHOrO 3aMelleHnss U oTiervieHus. [loHaTtue HykneoQUIBHOCTM M OCHOBHOCTH
peareHToB. AMOUJEHTHbBIE HYKJI€O(pHIIbHbIE peareHTbl. CUHTE3.

DONEMEHTOOPraHUYECKUE COENMHEHUs. TUIBI CBA3EH B JJIEMEHTOPraHUYECKHX COCIUHEHUSX.
CriocoObl TONTydyeHUs] JUTUI- W MarHuioOpraHuyeckux coenuHeHuil. Peakuus ['punbspa,
MeXxaHu3M. Peakunu ¢ kapOOHMIIBHBIMU COEIMHEHUSIMU.

Cnuptsl. @enonsl. [Ipoctbie 3¢gupbl. DnokcucoeauHeHus. Abaeruabl, keToHbl. KapOoHOBbIE
KHUCJIOTBI M MX IPOM3BOAHBIE. B KaX1I0M Kilacce pacCMaTpUBAIOTCS CIEAYIOLIUE Pa3lelbl:
M30MepHsl, HOMEHKJIaTypa, (U3MUEeCKHEe U XHUMHUYECKHE CBOICTBa, CIOCOOBI IOIY4EHHUS.
Mexanusmsl peakiuil. CUHTE3.

Kap6oHoBBIE KHCIIOTHI M X MPOU3BOJHBIE. B KaX/I0M Kiacce paccMaTpuBaOTCA CIEAYIOIINE
pasfensl: M30MepHUs, HOMEHKJIAaTypa, (u3Myeckhue M XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
nony4yeHusi. Mexanusmel peakuuid. CuHTE3.

ManonoBsiit  3¢up. Ilomyuenune. Crpoenne, CH-KucnorHocts. Peakium koHaeHcanuu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOW KUCIIOTHI C aJIbJAeTHAaMU. AMHUHOKUCIOTHI. J[nkapOOHOBBIE
KHCJIOTBI.

A30TCcoAepKallle COEIUHEHHUS. Hutpocoenuunenus. AwmmHb.. B KaxmoMm kiacce
paccMaTpUBAIOTCS  CIENYIOIIME pas3feiibl:  W30MepHs, HOMEHKJIaTrypa, (Qu3nyeckue u
XUMHUYECKHE CBOICTBa, CIIOCOOBI MoTyueHusl. Mexanu3mbl peakuuid. CHHTE3.

A3a- ¥ 1Ma30coeIMHEHUS.

[Tonyuenne nua3ocoeqMHEHNN peakued TNa30THPOBAHUS: YCIOBHUS IPOBEACHUS PEAKIUHU U
MexaHu3M. Pusnyeckue cBoucTBa. XuUMUYecKkue cBoucTBa. [lonmydyeHne W mNpuUMEHEHUE
azocoequHennii. CuHTE3.



4. O0beM y4eOHOi TUCIUIIIHHBI:

B 3aueTHBIX B akagem. uacax

Bunx yuebnol paboThl eIMHNLAaX
OO0masi Tpy10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 6,0 216
IJIAHY
AyIUTOpPHBIE 3aHATHS: 0,57 20,4
Jlexumu (Jlek) 0,33 12
[Tpaktuyeckue 3ansatus (I13) 0,23 8
JlabopaTopnsbie 3ansaTust (J1ab) - -
CamocrositesbHas padora (CP): 5,19 187
Jlpyrue BUJIbl CAMOCTOSITENIHOM PabOThI 5,19 187
Buja KoHTpoJIsA: 3a4eT / IK3aMeH 0,24 Ox3ameH (8,6)
B 3auerHbIx B actp. yacax
Bun yuebnoit paboTbl (107005 00F:):¢
OO01mast TpyA0eMKOCTh JMCUHUILIHHBI 110 Y4eOHOMY 6,0 162
IUIAHY
AyAUTOpPHBIE 3aHATHS: 0,57 15,3
Jlexruu (JIek) 0,33 9,0
[Tpaktuueckue 3ansatus (I113) 0,23 6,0
Jlaboparopueie 3ansaTus (J1ad) - -
CamocrositesbHas padora (CP): 5,19 140,25
Jlpyrue BUbI CaMOCTOSTENHHON pabOThI 5,19 140,25
Buj KoHTpoJIsA: 3a4eT / IK3aMeH 0,24 Ox3ameH (6,45)

AHHOTaNUA padoved NPOrpaMMbl JHCHATLIHHBI
«AHCTpyMEeHTAIbHbIE METO/IbI AHATHU3A
B TEXHOJIOTMH Heoprannvyeckux Bemecrs» (b1.B.12)

1. Hdeap AUCHMIUIMHBI — TNpPUOOpETEHHE OOYYAIOUIMMHUCS OIpPENeNeHHOro o0bema
3HaHUH M HEOOXOIUMBIX HABBIKOB, TOCTATOYHBIX JUISI CaMOCTOSTEIBHOTO BBIOOpa
MHCTPYMEHTAJIBHBIX METOJIOB aHAJM3a IPUPOJHOTO CBHIPbS, CHHTE3WPOBAHHBIX
MaTepHajioB W TPOJYKTOB HEOPTaHWYECKOW XHMHH, a TaKkKe KOMIICTCHIINH,
HEOOXOJMMBIX TEXHOJIOTaM-HEOpPraHWKaM B 3aBUCHMOCTH OT Kpyra penraeMbIX
HCCIIEIOBATEIBCKUX 3aj1a4.
2. B pesyabrare wu3yYeHHs] TUCHUIUIMHBI O0y4YalOLIWiics 1O MporpamMme
0akajiaBpuAaTa J0JIKeH
Obnaoams cnenyromumu npodeccnonansabiMu (I1K) komnereHnusIMu:
CIOCOOHOCTBIO TIAHUPOBATH U TPOBOJHUTH (PU3UUECKUE U XUMHUECKUE IKCIIEPEMEHTEI,
MPOBOANTH 00PaOOTKY pe3yJabTaTOB M OIIEHUBATH ITOTPEUIHOCTH, BBIIBUTaTh THIOTE3bI
U ¥ yCTaHABJIMBATh TPAHUIIBI UX MPUMEHEHHS, IPUMEHSATh METOJbl MAaTEMaTHYECKOTO
aHaIM3a U MOJETUPOBAHMS, TEOPETHUYECKOTO0 U IKCIEPUMEHTAIBHOIO HCCIIEOBAHUS
(TIK-16);
TOTOBHOCTHIO ~ NPOBOAWTH  CTaHAAPTHBIE W  CEPTUGHUIMPOBAHHBIC  HMCIBITAHUS
MaTepuaioB, U3EIHN 1 TeXHoJIorn4eckux mnpoueccos (I1K-17);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHMUYECKUX 3JIEMEHTOB, COCIAUHEHHH U

MaTepUajIoB Ha X OCHOBE JUIS pelieHus 3a1a4 npodeccruonanbHol aestensHoctu (I1K-
18).




3nams.

— TEOpPETUYECKHE OCHOBBI METOJOB MHCTPYMEHTAJIbHBIX METOJ0B XMMHMUYECKOIO aHAIM3a
(MMXA);

— mporecchl (OPMUPOBAHHS AHATUTHYECKOTO CUTHANA B pa3nuuHbix UMXA;

— PaccMOTpEHUE NPUHIMIIOB U3MEPEHUH B CTaHAAPTHBIX NIPUOOpPAX;

— ocHoBbl MeTposiorun UMXA B cootBeTcTBUM ¢ pekomeHanusamu NIOITAK.

Ymemu:

— TPUMEHSTh NPUOOPETCHHBIE TEOPETHUECKUE 3HAHUS W MPAKTUYECKHE HAaBBIKH B
poeCCHOHATILHON JEeSTEIbHOCTH Ml PELIEHNUs] KOHKPETHBIX XMMHMKO-aHATUTHYECKUX
3a1ad4;

Bnademy:

— Meronosiorned UMXA, MmMUPOKO HCHOJIB3YEMBIX B COBPEMEHHON aHAJIMTUUYECKOMN
IIPaKTHUKE;

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

— OLICHKOI BO3MOXHOCTEN METOJa aHAJIN3a;

— OCHOBHBIMH CIIOCO0aMH METPOJIOTHYECKON 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XMMHMYECKOI0 aHaJIn3a.

3. Kparkoe cogepxanue 1ucUMNJIHHBI:

Beenenue. O61mas xapakTepuCcTUKAa HHCTPYMEHTAIBHBIX METO0B aHaiu3a. OCHOBHbIE

HMCTOYHUKU IOTPEIIHOCTEH pe3ysIbTaTOB aHalu3a U crnocoObl ux oueHku. Knaccuduxanus
MHCTPYMEHTAJIbHBIX METOAOB aHanu3a. Kiaccupukanus npo0: ToueyHas, TIeHepalbHasl,
IPOMEXyTOUHasi, JlabopaTropHasi, KOHTposibHas. [IpoGooTdop m mpobdomoaroroBka MeToab
n3MenpdyeHus. CriennaabHble METObI PA3JIOKCHMUSL.
Pazgen 1. DnexTpoXuMHUECKHME METOIBl aHaNIM3a, Kiaccuukanms. [loTeHumomerpus u
KOHIYKTOMETpUsA. MOHOCENeKTUBHBIE  JIEKTPOABL.  DJIIEKTPOXMMUYECKUE  ITapaMeTphl
aHanm3upyemor cucreMbl. Kpuble TuTpoBanus. DakTopbl, BIMAIOMIME HA BHUJ KpPUBBIX
TUTpOBaHUA. [IpMHIMNMAIBHBIE CXEMBI YCTaHOBOK JUISl IIPOBENEHUS 3JIEKTPOXUMHYECKHX
mmepernii. OOmas XapaKTEepPUCTHKA JJIEKTPOXUMHUYECKUX METOJOB aHajiu3a U UX
kinaccuukanus.  U3MEepeHMd.  XapakTepuUcTHKa  KOHIYKTOMETPHUYECKOTO  METOJa.
DNEeKTPONPOBOAHOCTE PACTBOPOB 3eKTponuToB. MonHas cuna pactBopoB. IloaBuxHOCTB
HOHOB.

doromeTpuyeckrue METO/bl aHanu3a. BpIOOp AMMHBI BOJHBI HpU (POTOMETPUUECKUX

n3Mepenusx. [loctpoenne kanubpoBoyHoro rpaduka. OnpeaeneHne KOHIEHTPALUH.
Paznen 2. MccnenoBanus MaTepralioB METOJAMH ONTUYECKON M AJIEKTPOHHOW MUKPOCKOIIHH.
Bo3MokHOCTH ONTHYECKOTO aHallu3a. Buabl MUKponpenapaToB U criocoObl MX IPUTOTOBJICHHUS.
N3yuenne wmaTepuaJioB B IUIOCKO-TIOJISPU30BAHHOM  MAapAJUICIBHOM, CXOJSAIIEMCS U
oTpakeHHOM cBeTe. O00pya0BaHUE I MUKPOCKOIIMYECKUX MCCIIeI0BaHUH.

DONeMEeHTHBIN aHanu3. DJNEKTPOHHO-30HIOBBI PEHTI€HOCHEKTPAIbHBIN MHKPOAHAIN3.
Teopernueckne OCHOBBI  Me€TOJA.  YCTPOMCTBO  MHKpoaHanu3aropa. MccinenoBanue
MOBEPXHOCTH, (ha30BOr0O M 3JIEMEHTHOro cocraBa. OCOOEHHOCTH MOJArOTOBKM 0Opa3LoB.
TpeboBanust k TasoHaM. DMUCCHOHHBIN MHKpPOCIIEKTPAIbHBINA aHAU3 C Ja3epHBIM O0TOOpOM
npoObl. KauecTBEHHBI M KOJMMYECTBEHHBIM SMHCCHOHHBIA aHaIW3. YCTPOWCTBO J1a3epHOTO
MHUKpoaHaiu3aTopa. Moaudukanum MeToaa.

Metonel pentrenorpaduu. PeHTreHoazoBblii M PEHTICHOCTPYKTYPHBIM aHamu3.
B3aumMopneiicTBiie pPEHTTEHOBCKOTO M3JIyueHHMsl C BellecTBOM. YpaBHeHHe Bynbda-bparra.
[IpuHIMIBI 1 BO3MOKHOCTH THOPOIIKOBOTO METO/a, pacueT audpakrorpamm. OmpeneneHue
CHUHTOHUH, TApaMETPOB PELIETKU. BiusHue pa3MepoB YacTHIl HA PEHTTEHOBCKYIO TU(DPAKIIMIO
B HUX. MeTO/Ibl KOMITBIOTEPHOTO pacueTa AudpakTorpamm.

Tepmuueckue MeTonsl aHanmu3a. TepMuueckuid M JuddepeHIHaTbHO-TEPMUUECKUI
METOJIbl aHaiu3a. TepMmorpaBUMeTpudeckuii u auddepeHInaTbHO-TEPMOTrPAaBUMETPUUECKHIM
MeToabl aHanuza. O6opyaoBanue aias tepMmorpaduu. TpeboBaHus K dTamoHaM. Buj KpuBBIX
JATA u TT'A. ®axtopsl, Biaustonue Ha Bu kpusbix JITA u TT'A.



Pa3nen 3. Jlabopatopubie paboThl. IIpoBeneHHE SIEKTPOXUMHUUYECKHX, (DOTOMETPHUECCKUX
u3Mepenuit. Onucanue Mopdonorun odpasua no Mukpopororpapuu. Onucanue pe3yabTaToB
POA, POnA, JITA.

4. O06beM yueOHOW JUCUUIIJIMHBI

Bunst yueOHoIi paboThI B 3auernbix | B akazem.
eUHULIAX Yacax
OO01mas TPy10eMKOCTh THCIUILTHHBI 110 Y4eOHOMY MJIAHY 3 108
AYJIUTOPHBIE 3aHATHSI: 0,34 12,2
Jlexuun (Jlek) 0,11 4
JlaGopaTtopHbie padoTsl (J1ab) 0,22 8
CamocrositeabHas padora (CP) : 2,56 92
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 2,56 92
Buja koHTpOJISI: 3a4eT ¢ OlleHKO 0,10 320 (3,8)
Bunst yueOHOI paboThI B 3auerHeix | B actpoHOM.
eIMHULIaX yacax
OO01mas TPY10eMKOCTh THCIHUILIUHBI 0 Y4e0HOMY IUIAHY 3 81
AYJAUTOPHBIE 3aHATHSL: 0,34 9,15
Jlexruu (JIek) 0,11 3
JlaGopaTtopHsie paboTsl (JIab) 0,22 6,0
CamocrositeabHas padora (CP) : 2,56 69,0
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 2,56 69,0
Buja koHTpOJISI: 3a4eT ¢ OlleHKO 0,11 320 (2,85)
AHHOTAIUA

K y4eOHOii mMporpaMMbl TUCHHIIHHBI
«Iroaorusn» (b1.B.13)

1. Heap AucOMIIMHBI — cHOPMHUPOBATH y O0YYAIOIIETOCs MPEICTABICHUE O COBPEMEHHBIX
OKOJIOTHUYCCKUX np06neMax, 0 (1)I/ISI/IKO'XI/IMI/ILIGCKI/IX nmponeccax, IMpOTCKAIIUX B
Pa3IUYHBIX KOMIIOHEHTaX OKPYKAIOIEH CPEeNbl M O CTENIEHH aHTPOIIOT€HHOTO BO3ICHCTBHS
Ha 3TU MPOUECCCHI; BI)Ipa6OTaTI) Y CTYACHTOB HABBIKM CUCTEMHOI'0 IMOAXOJa K U3YYCHHIO U
PELICHUIO  HKOJOTMYECKUX MpOOJeM, BO3HHKIIMX B  pe3yjibTaTe IMPOMBIILICHHO-
X031 CTBEHHOU ACATCIIBHOCTH YCJIOBCKA, PAa3BUTH MBIIJICHUEC, MMO3BOJIAIOIICC ITPABUIIBHO
OLICHUBATh JIOKAJbHBIE W OTJAJICHHBIC TIOCIEACTBUS TPUHUMAECMBIX PEIICHUN IS
OKpY>KaloIleH Cpelibl U YEIOBEKa.

2. B pe3syabrare wu3ydyeHWsi JUCHUILUIMHBI oOOydawummiics 10 mporpamMme

0akaJjiaBpUaTa J10JIKeH

Obaaoams crnenyromumu obienpodeccruonanbHbiMu (OITK) koMmmeTeHusAME:

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOW (HU3MYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIIECTBA JISl IOHUMAHUS
OKpyarorero Mupa u sieienuii npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJAE XHUMUYECKOU
CBiA3M B Pa3/IMYHBIX KJacCaX XHUMHYCCKUX COG)II/IHCHPlﬁ JJ1s1 TIOHUMAaHUA CBOICTB
MaTepHAJIOB U MEXaHHM3Ma XHMHYECKHUX IMPOIECCOB, MPOTEKAIIIUX B OKPYXKAFOIIEM
mupe (OITK-3);



— TOTOBHOCTBHIO WCIOJIH30BaTh HOPMATHUBHBIC JOKYMEHTHI 110 Ka4eCTBY, CTaHIAPTU3AIIH
U cepTUPUKALNUU TMPOMYKTOB W H3ACTUHN, DIEMEHThl IKOHOMHUYECKOTO aHalu3a B
npakTuyeckoit aestensaoctd (I1K-4).

3namo:

— OCHOBHBIE 3aKOHBI 001 HKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHUA U QYHKIIMOHUPOBaHUU OHochepHI;

— COBPEMEHHBIE KOJIOTUIECKHE MPOOIEMBI;

— OCHOBBI PAllMOHAJILHOTO IPUPOOIIOIb30BAHHUS;

— OCHOBHBIE IPUHIIUIIBI 3AIUTHI TPUPOTHON CpEeIbl OT AHTPOMOTEHHBIX BO3JCHCTBUMN]

— CTpPOEHHE OCHOBHBIX Teocdep 3eMiIM U OCHOBHBbIC (PUIUKO-XUMUYECKHE MPOLECCHI,
MIPOTEKAIOIINUE B HUX;

— OCHOBHBIE IIOHATHUS U IPUHIUIIBI KOHLIETIIIMY YCTOMYMBOTO Pa3BUTHUS;

— OCHOBHBIE CBEACHHS O T[JIOOAIBHON TpoOJIeMaTHKe, NPHUPOIHBIX pecypcax,
IJJAHETAapHBIX TpaHUIaX, AHTPOINOTEHHOM BO3JCHCTBUM Ha OKPYXAIOILIYI Cpeny,
YIpaBJICHUU Ka4e€CTBOM OKPY>KaIOIIEH CPEeIbl;

— MPUHLMIBI 3€JICHON XUMHH;

Ymemo:

— TMPUMEHSTh IOJYYEHHbIE 3HAHUS /I OLICHKUM COCTOSHUSA OKpPY’KAoIIeW Cpenbl U
PalMOHAIBLHOTO MCTIOJIBL30BAHUS TPUPOIHBIX PECYPCOB;

— HCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJOTMHM W 0a3bl NAHHBIX IJIS PELICHHS
KOHKPETHBIX 3KOJIOTHUYECKUX MPOOIIeM;

Braoems:

— TOHSTHHHBIM ammapaToM B 00JacTH OOIIEH SKOJOTUH, PAIIMOHATBEHOTO MCIOIb30BaHUS

MIPUPOJHBIX PECYPCOB U 3aLLUTHI OKPYKAIOLIEH CpEJIbl.

3. Kparkoe conep:kanue TMCHHNIHHBI
BBenenue, OCHOBHbIE TOHATUS JUCIUIIINHBL.
MecTto IUCHMIUIMHBI B CHCTEME OOIIEr0 W XHUMHYECKOTO OO0pa3oBaHUs. DKOJIOTHYECKOE
oOpa3oBaHue U 00pazoBaHUE U yCTOMUMBOrO pa3Butus. OOLIECTBO M OKpYKaroIas cpeaa.
[lonsiTHE YCTOWYMBOIO pa3BUTHSL.
Pazgen 1. O0Omume Bonpock! skonoruu. buocdepa. buoskonorus. buocdepa u yctoitunBocTb.
1.1 OcHoBHbIe 3aKkOHBI 3koJioTuH. bruoskonorus. [lonarue o0 skocucremax. YCTOWYHMBOCTH
skocucteM buocdepa, ee BOMOLMS U YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTD.
OcHoBHbIE cBefieHUs O aHeTe 3emuisi. OCHOBHBIE TIOHSTHS SKOJIOTHUU. 3aKOHBI M TIPUHITUIIBI
skonoruu. [loToku sHeprum u BemiecTBa B 3KocucTeMax. OCHOBHBIE OMOTCOXUMHUYECKHE
IUKIJIBI (KPYrOBOPOTHI BeliecTB). L{IUKIMaHOCTD mpotieccoB B Ouochepe u yCcTOHIUBOCTb.
1.2 Hapononacenenue. UenoBeuecTBO Kak yacTh Ouocdepsl. [lemorpaduueckue mpodieMbl
JlunaMyKa 4YelOBEUECKOM MOMYJSIUUA, POXKIAAEMOCTb, CMEPTHOCTb, BO3pacTHasi CTPYKTypa.
[IpoGnemMbl cOoBpeMEHHOTO JTama pocTa YHCIEHHOCTH HaceneHusa. [eorpaduyeckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETIEHHUSL.
Pa3znen 2. Ctpoenue u coctaB reocep 3emiu. OCHOBHBIE (PH3UKO-XUMHUUYECKUE TPOIECCHI,
MpOTEKaroIre B reocdepax
2.1 Atmocdepa 3emiu
Crpoenue armocdepsl, poiab (OTOXUMHUYECKHX peakmuii B (HOPMHUPOBAHHH COCTaBa
aTMoc(hepsl.
[TapuukoBsiii 3¢ dexr. [lapaukoBsie Ta3zel B atMmocdepe. KnmmaTudeckue moCIeaCTBUS
AQHTPOIIOT€HHOM JIeATETbHOCTH.
Pacnipenenenne xoHmeHTpamuu o30Ha B atMmochepe. O30HOBBIN ciioi. [lpupomgHbid UK
030Ha. COBPEMEHHOE COCTOSIHUE 030HOBOTO cinos. [locnencTeus paspylieHnus 030HOBOTO €O
3emun s yenoBeka M O6uocdepsr B 1enoM. CtparocdhepHbiii 030H U TporochepHbIil 030H:
CXOACTBO W pa3iuuvsa. MexXIyHapoJHOe COTPYJHHUYECTBO B 00JacTH OrpaHUYCHHE
MIPOM3BOJICTBA U UCIIOJIb30BAHUS 030HOpA3pYLIAIOIINX BellecTB. MoHpeanbCKUil IpOTOKOI.



KucnotHbie m1oxau u mporiecchl OKUCIECHUS puMeced B Tpornocdepe. DOTOXUMUYECKHI CMOT.
2.2. T'uppocdepa 3emnu
Bunsl Bon Ha 3emute. IIpecusie Bonbl. ['maposoruueckuii muki. ['modambHbIE SKOJOTHUYECKHE
npoGsieMbl Tuapocdepsl. [ TaBHbIe KATHOHBI U AHHOHBI IPUPOAHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHE B MpUPOAHbIX Bojax. lllemounocts npupoaHeix BoA. OCHOBHBIE PUYUHBI, STAIlbI
U TIOCIEACTBUSL 3aKUCICHUS TPUPOJHBIX BOJA0EMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
MpoLeccsl B NPUPOJHBIX Bomoemax. Crpartudukanus NpupoAHbIX BogoeMoB. [Iporeccs
s Tpodukanmu BogoeMoB. [I[pudIHHBI ¥ MOCICICTBUS.
2.3. Jlutochepa 3emnn
3emuas kopa. [louBa. Ctpoenne nouBeHHoro ciosi. CoctaB mouB. OpraHuyeckue BEIIECTBA B
nouBe. Polib JKMBBIX OpraHU3MOB B (DOPMHUPOBAHUU MOYBEHHOTO CiOs. TspKenble MeTaibl B
noyse. Jlerpanauus nous. BogHas u BeTpoBas po3us 110YB.
Pazgen 3. AHTpONOreHHoe BO3ACHCTBHE Ha OKPYXKAIOIIYI0 Cpely M paluoOHaIbHOE
MIPUPOJIOTIOIB30BAHIE
3.1. IIpupomubie pecypcbl. IloHsTne 00 oTXomax MPOU3BOACTBA U MOTPEOICHHUS.
ManooTrxoaHbie U 6€30TXOAHBIEC TPOU3BOICTBA.
3.2 TlonsTHe O MiaHETApHBIX I'paHUIIAX. AHTPOIOTEHHbIE BO3MYILEHUS OMOTeOXHMHUYECKUX
IIUKIIOB a30Ta U ¢ocdopa. OCHOBHBIC TPUHIIUIIBI 3€JICHON XUMUHU.
Pa3znen 4. YcroiiumBoe pa3BuTHE
[Tonsitue 06 ycToliunBOM pa3BuUTUU. VICTOpHUsl cTaHOBIEHUS MOHATHS. BKiiag oTe4ecTBEHHBIX
yueHbX. Llenu yctoiumBoro paszsutuss OOH. MexayHapoaHoe COTpYIHHYECTBO B 00JACTH
yCTOMUMUBOTO pa3BUTUA. [IpOMBINITIEHHAs SKOJOTHUA M 3€JeHas XUMHUS KaK WHCTPYMEHT
o0ecrneueHrs yCTOMYMBOro pa3BUTHS. JKOJIOTHUECKast STHUKA.

4. O0beM y4eOHOI TUCHUIIMHBI

. B 3aueTHBIX B akanewm.
eINHUILIaX Yacax
OO01asi Tpy10eMKOCTh IMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,23 8,2
Jlexumn (Jlek) 0,11 4
[TpakTuueckue 3austus (I13) 0,11 4
CamocrositeabHas padora (CP): 2,67 96
Bua koHTpoOJIs: 3a4eT 0,10 3auer (3,8)
. B 3agernbIX B actpon.
Bun yue6HO# paboThI J—— Yacax
O0mas TPyA0eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,23 6,15
Jlexmm (Jlek) 0,11 3,0
[Tpaktuyeckue 3austus (I13) 0,11 3,0
CamocrositeabHas padora (CP): 2,67 72,0
Buj KOHTpoOJIsI: 3a4eT 0,10 3auver (2,85)

AHHOTanMA padoyeil NPOrpaMMbl JUCHUIITHHBI
«IIpoexTupoBanue aerajeii mamud u annapatos» (61.B. 14)

1.eab aAuCHUNIAHBI




HAay4UTh CTYJECHTOB TBOPYECKOMY IIOAXOAY K BBIIOJHEHUIO WHXXEHEPHBIX pacyeToB Ha
IIPOYHOCTD, KECTKOCTb U YCTOMYUBOCTD 3JIEMEHTOB KOHCTPYKLIMM, IeTallel U y3JI0B MalluH
U amnaparos;

U3YYUTh TUIIOBBIX 2JIEMEHTOB KOHCTPYKLMI XMMUYECKOIO 000PYA0BaHUS;

OCBOMTb METOJMKH IPOEKTUPOBAHUS M oOecreyeHue HeoOXOAMMOM TeXHHYECKOH
uHbopManuel st BOCIPUATHS CTYACHTAMH Psiia TOCIECYIOMNX JUCIUTUINH.

2.B pesyabrare M3y4eHHs AUCHUIUIMHBI OOYyYaKWIIMiicsl MO NMporpaMme OakajaBpuarta
J0JIKEeH
Obnaoams crienyromumu npodeccuonansabivu (ITK) koMmmereHIusMU:

IUIAHUPOBaTh W TPOBOAMTH (U3UUYECKUE M XHMHYECKHE DSKCIIEPHUMEHTHI, IMPOBOAUTH
00paboOTKy HX pe3yJIbTaTOB U OLEHUBATh IIOIPEIIHOCTH, BBLABUIaTb TIMIIOTE3bl U
yCTaHaBJIMBAaTh I'PAaHULbl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMATUYECKOT0 aHAIIU3a U
MOJICIIMPOBaHHSI, TEOPETHIECKOTO U IKCIIepUMeHTaIbHOrO HecnenoBanus (I1K-16);
TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHUSA OCHOBHBIX (U3UYECKUX TEOpUM M pelIeHui
BO3HUKAIOMNX (PU3UYECKHX 33714, CAMOCTOATEIBHOTO MPHOOpETeHNs (PU3NIECKUX 3HAHHM,
JUI TOHUMaHMsI IPUHLUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM UHUCIIE€ BBIXOJAIIMX 32
npeiesbl KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19).

3namu:

KOHCTPYKLIMM, THUHNAQXU U KPUTEPUH PpabOTOCHOCOOHOCTH JeTaliell MalluH, COOpOYHBIX
eauHuUL (Y3JI0B) U arperaros;

OCHOBBI TEOPHH COBMECTHOW pabOTHl M METOIBI pacuera JeTajeid M y3JI0B MalluH H

anmnapaToB XUMHYECKOM TEXHOJIOTHH,
Ymemn:
BBITIOJIHATH M YUTaTh TEXHUYECKUE CXEMBI, YEPTEKHU M ICKHU3bI JIETAICH, y3JI0B U arperaToB
MaIluH, COOPOYHBIX YEPTESIKEH U YEPTEIKU OOIIET0 BUIA;
MIPOU3BOJIUTH PACUETHI 10 OCHOBHBIM KPUTEPUSM PabOTOCIOCOOHOCTH M KOHCTPYHUPOBAHUS
JeTajel MaIlvH;
— TPOU3BOJUTH PACUEThl U KOHCTPYHPOBAHME JECTAJIEd MAIIMH U MEXaHU3MOB C YYETOM
MIPOU3BOJICTBEHHON TEXHOJIOTUHU U HKCILTyaTallNH;
Bnaoemw:
— HaBBIKAaMU KOHCTPYMPOBAHUS M TEXHUUYECKOTO TBOPUYECTBA;
— TMpaBWIAMH MOCTPOCHUS TEXHUUECKUX CXEM U YEPTEkKEH;
— OCHOBHBIMH METOJIaMH pacdeTa W MPOCKTHUPOBAHMS MEXaHUUYECKHUX Y3JIOB U DJIEMEHTOB
TEXHUKH.

3.Kpartkoe conep:kanue IMCIUIIHHBI:

Pasznen 1. «PacyeT XMMHYECKOTO amnrmapara € MCEXaHUYCCKUM IMCPEMCUINBAIOIIUM

YCTPOMCTBOM.

IIo Bcem »Tamam KYpPCOBOI'O IMPOCKTA O(I)OpMJ'ISICTC}I eIMHas MOSCHUTENbHAS 3allKucKa. B

MOsAICHUTCIIBHYIO 3allMCKY BKIIIOYAIOTCAd IMPOCKTHBIC W IPOBEPOYHBIC PACUCTBI THIIOBBIX
9JICMCHTOB B COOTBCTCTBUU C ﬂeﬁCTByIOHlHMH METOJHUKaAMHU. HpOI/I3BOI[I/ITC$II

1) BBIOOpP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;
2) pacueT OCHOBHBIX T€OMETPHUYECKHUX Pa3MEpOB arnapara;
3) pacdeT TOJIIUH CTEHOK amrapara u pyOariku;
4) mombop MpHUBO/A;
5) pacuet (1aHIIEBOTO COCAMHEHHS KPBIIIKK C KOPITYCOM arlnapara;
6) pacuer Baia MEUIAJIKH HA BUOPOYCTOWYMBOCTH M IPOYHOCTB;
7) moxmbop u pacuet MyQTHI;
8) moabop M pacyeT YIUIOTHEHHSI.
Pazgen 2. «Ueprex obuiero Bua anmapara.



BrimonHsieTcss yepTex oOIIero ByAa ammapara ¢ BUAAMH, Pa3pe3aMH, CEUCHUSIMU U
BBIHOCHBIMH 3JIEMEHTaMU, NAIOIUMU TOTHOE MPEACTAaBIEHUE 00 €ro yCTPOWCTBE U MPUHITHUIIE

paboTel. UepTexk o011ero Buia anmnapara CoJepKuT:

1. UzobOpaxenue ammapara (BUIbl, pa3pe3bl, CEUYEHHUS,
coJiepKale OKOHYATeIbHbIE KOHCTPYKTUBHBIE PEILICHMS.

OcHOBHBIE pa3MepHI.
Pacrionoxenue mrynepos, JIr0Ka, ONOp amnmapara.
Tabnuily Ha3HAYEHUS IITYILEPOB B armapare.

okrwn

BBIHOCHBIC

TexHUYECKYI0 XapaKTepUCTUKY U TEXHUYECKHE TPeOOBaHUS K HEMY.

3JIEMEHTHI),

Ha BTOpOM 5MCTE BBINOJIHSIOTCS YEPTEKU COOPOUYHBIX €IMHHUIl U Aeranei. Yeprexu

BBITNIOJHSIOTCSA Ha JincTax opmara Al.

KypcoBoii mpoeKkT sBISETCS CaMOCTOSTEIbHON pabOTO CTyAeHTa, KOTOPBIA HECeT
IIOJIHYIO OTBETCTBEHHOCTD 3a €€ KaueCTBO (IPaBUJIbHOCTh PacueToB, ohopMiIeHHEe YepTexeil) u
CBOEBPEMEHHOCTh BBITIOJHEHHUS BCEX 3TarnoB padoT. IlpenogaBarens — pyKoOBOIUTENb MPOEKTA
HanpasisieT paboTy CTyAEHTa, KOHCYJIbTHUPYET IO HESICHBIM BOIIPOCAM, OIpENeNseT CTEHEeHb

3aBCPIICHHOCTHU OTACJIbHBIX 3TAIIOB IIPOCKTUPOBAHUA.

4.00beM yueOHOH TUCHUILTUHBI

Bunel yue6HOI paboTh B B akanem.
3a4YETHBIX gJacax
SMHMIIAX
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,17 6,2
Jlexuuu (JIek) - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6
CamocrosiTtesbnas padora (CP): 2,73 98
Bun koHTposs: 3auer 0,10 3auer (3,8)
Bunel yue6HoI paboTh B B actpon.
3aYETHBIX gJacax
SIMHHIIAX
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
AyaUTOpHBbIE 3aHATHS: 0,17 4,65
Jlexumu (JIek) - -
[Ipaktuueckue 3ansatus (I113) 0,17 4,65
CamocrositesbHas padora (CP): 2,73 73,5
Buj koutpoJsi: 3auer 0,10 3auer (2,85)

AHHOTAUUA

K y4e0HOil MporpaMMbl JUCHUIIIHHBI

«IIpoexTupoBanue npoueccos u annaparos»( b1.B.15)




1. Heab aMCUMIVIMHBI — pacHIMPUTh, CHCTEMATHU3UPOBATh U HCIOJIb30BaTh Ha
MPAKTUKE 3HAHWI OCHOB THIPABINYECKHX, TEIUIOBBIX H MACCOOOMEHHBIX MPOIIECCOB
XUMHUYECKON TEXHOJIOTHUH, TO3BOJSIONIUX BBIMTYCKHUKAM OCYILECTBISATh HAyYHO-
MCCIIEIOBATENBCKYIO U PAKTUYECKYIO paboTy Ha MPeIIpUsTHIX.

2. B pe3yiabrare u3yYyeHHs] AUCHMUIUIMHBI O0y4YalIIMiicsi MO TMporpamMmme
0akajiaBpUAaTAa J10JI3KEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komneTenusamu:

— CIIOCOOHOCTBIO NPHHHUMATh KOHKPETHBIE TEXHWYECKHE DPELICHUs NpU pa3paboTKe
TEXHOJIOTUYECKHUX IPOLIECCOB, BHIOMPATh TEXHUYECKUE CPENICTBA M TEXHOJIOTHU C
Y4ETOM IKOJIOTMYECKUX nocieacTBri ux npumenenus ([1K-4);

— CHOCOOHOCTBIO BBIABISITH U YCTPAHATh OTKIOHEHUS OT PEXKUMOB pabOThI
TEXHOJIOTUYECKOT0 000pyI0BaHHS U TapaMeTPOB TeXHosornyeckoro npouecca (IK-
11).

— CIOCOOHOCTBIO TUJIAHMPOBATh W NPOBOIUTH  (PU3MUECKHE M XUMHYECKHE
SKCIIEPUMEHTHI, TPOBOAUTH 00PaOOTKY MX Pe3ylbTaTOB U OLIEHWBATH MOTPEIIHOCTH,
BBIJIBUTATh THUIIOTE3bl W YCTAHABIMBATH TI'PAHUIBI WX TNPUMEHEHUS, TPUMCHATH
METOJbl MAaTEeMaTHYEeCKOr0 aHaiu3a M MOJCIHUPOBAHMS, TEOPETUUYECKOrOo U
JKcrepuMeHTanbHoro uccienoBanus (I1K-16).
3namy:

— METOBI pacueTa TeIuIo- U MacCOOOMEHHBIX arlaparos;

— OCHOBHBIE IPUHIIUIIBI OPTaHU3ALNHU TPOIECCOB XUMHUECKON TEXHOJIOTUH;

— THUIOBBIE MPOIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIINE aNIIapaThl U
METO/Ibl UX PacyeTa;

— METOBI COCTABIICHHS TEXHOJIOTUYECKUX CXEM C HAHECEHHEM BCEX alIaparoB.
Ymems:

— COCTaBJIATH MaTepPHaJIbHBIC M TETUIOBBIE OANAHCHI JJIsi CHCTEM ra3->KUIKOCTb;

— PpacCcUMTHIBATh MapaMeTPhl TEIJI0- 1 MACCOOOMEHHOT0 00OPYIOBaHMS U HACOCOB;

— moxlupaTh  CTaHAAPTHOE  OOOpYAOBAaHHME, HCIOIB3YyEMOE B  XHMHUYECKOU
MIPOMBIIIIJICHHOCTH.

Braoemy:

— METOJIOJIOTHE pacdeTra OCHOBHBIX MAapaMETPOB THIPOMEXaHHMYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPaBUJIHHOTO MOI00pa TETI0O U MACCOOOMEHHOTO 000pPYIOBAHUS;

— METOJaMH COCTABJICHUS TEXHOJIOTMYECKHX CXEM U TpapuuecKoro H300paKeHHs
OCHOBHOT'O 000PY/I0BaHMUSL.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI

BBenenne. Omnucanve  NPUHIUNHAILHONM  CXeMbl  PEKTU(PUKAIMOHHOW  YCTaHOBKH
HeTpepbIBHOTO JAelicTBus. CpaBHEHHE M 00JacTH NMPUMEHEHHs HACAaJOYHBIX M TapelbuaThIX
koJoHH. [TocTpoeHue paBHOBECHOI JTMHUH Ha OCHOBE TOMYYEHHBIX HHIWBUYyaTbHBIX 3aJaHH.
Pasnen 1. Pacuem pexmugukayuorHol KOIOHHDL.

Pacuer nacamouHoit W Tapenpb4yaToil peKTU(UKAIMOHHOW KOJOHH HENPEPHIBHOTO JCHCTBHS.
MarepuanpHbiii 0anaHc KOJIOHHBI. Pacuer MUHHMManbHOTO W pabodero ¢erMoBOro YHCIHA.
[Toctpoenne pabounx nuHMA. Pacuer ckopocTu mapoB u JuaMeTpa KoJoHHBL OmpeneneHnue
BBICOTHI ammapara. Pacder THapaBIMYecKOro CONMPOTHBIICHUS KOJOHHBL. CpaBHEHHE TaHHBIX
pacueTa HAcaJIOYHON W Tapenbuaroil KoIoHH. COIOCTaBlieHHWE MAHHBIX, IMOJYYEHHBIX II0
porpaMMaM KOMITBIOTEPHBIX U PyYHBIX pacyeToB. BEIOOp KOJTOHHHEI.

Paznen 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer wu BBIOOp TEMIOOOMEHHWKOB (WCHApUTENs, KOHJEHCATOpa, IMOAOTPEeBaTEIS,
XOJOAUIBHUKOB TUCTHIUIATA U KYOOBOTO ocTaTka) 1o obmiei cxeme. ConocraBieHue JaHHbIX,
MOJTYYEHHBIX TI0 MPOTrpaMMaM KOMIBIOTEPHBIX W PYyYHBIX pacdeToB. [ MIpaBIUYecKuii pacuer.
Br16op onTuManbHOTO BapUaHTa TEIIO00OMEHHHKA.

Pa3nen 3. Tuopoounamuueckue pacuemsi.



Pacuer ruapaBnuyeckoro cOmpoTUBICHUS TPyOOmpoBoAoB. PacueT onTuManbHBIX AMAMETPOB

TpybonpoBooB. PacueT u moadbop HacocoB.
Pa3nen 4. [ pagpuueckoe opopmnenue.

TexHomornueckass cxema. PekTuukanuoHHass KOJOHHA  ONPEACNICHHOr0 THUMAa C
n300paxKeHHeM JieTalleil KOHTAKTHBIX 3JIEMEHTOB, PACCYUTAHHBIX B MOAYyIe 1.
4, O0beM yueOHOM TMCUMILUINHBI:
Bitbt yuc6Hoi paGoTs! B 3aueTHEBIX B akanem.
SIMHUIIAX qacax
OO01asi TPY10€eMKOCTh TMCHUILIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aAHATHS: 0,12 4,2
Jlexumu (Jlek) - -
[TpakTuueckux 3anstuit 3anstus (113) 0,11 4
CamocrosrenbHast pabota (CP): 1,78 64
Buj KOHTpOJISA: 3a4eT ¢ OLEHKOI 0,10 3a0 (3,8)
Bret yae6HO#M paGoTE! B 3aueTHbBIX B actpom.
CIMHHLIAX Jacax
O01asi TPY10eMKOCTh JUCHHUILIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyAUTOpPHBbIE 3aHATHS: 0,12 3,15
Jlexuuu (Jlek) - -
[TpakTnueckux 3anaruii 3anarus (I13) 0,11 3,0
CamoctostensHas padota (CP): 1,78 48
Buj KOHTPOJIsA: 3a4€T ¢ OLEHKOI 0,10 3a0 (2,85)

AHHOTAIUA

K Y4eOHOil nmporpamMmme Iy CHUILTHHbI
«HauepraTteabHasi reomeTpus» (51.B.16)

Heap quCHMNIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAHWH B OOJIaCTH HauyepTaTeIbHON
T€OMETPHH, OCBOSHHE OCHOBHBIX ITOJIOKEHUH pa3pabOTKH MPOEKIIMOHHBIX UYEepTEXEH,
IPUMEHSEMbIX B MH)KEHEPHOU MPAKTHKE, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUH,
HEO0OXOJIMMBIX B KOHCTPYKTOPCKOM padoTe.
B pe3yabTaTe H3yueHHs1 AUCHMILIMHBI 00y4aloIMiics M0 MporpaMmme dakajlaBpuara
HOJIKeH:
Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) kommereHIusAMU:
CIIOCOOHOCTBIO K CAMOOPTaHMU3alK U camooOpazoBanuto (OK-7);
BJIaJICHHEM OCHOBHBIMH METOJIAMH, CIIOCOOAMH M CPEICTBAMH TOIYYCHHUs, XpaHEHUS,
nepepaboTku HMH(OpMAIMKM, HaBBIKAMH PabOThl C KOMIIBIOTEPOM KakK CpeICTBOM
ynpasnenus uapopmanueii (OITK-5);
CIOCOOHOCTh MPUHUMATh Y4acTHE B pa3padOTKe CPeACTB TEXHOJIOTHUECKOT0 OCHAICHHUS
MAaIIHHOCTPOUTEIbHBIX pou3BoacTB (ITK-9);
3nams:
OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOTO (OPMHUPOBAHHS, TIOCTPOCHUS ¥ B3aWMHOTO
nepeceyeHus] MojieNieil MIIOCKOCTH M MPOCTPAHCTBA, HEOOXOAMMBIE IS BBIIOJIHEHUS
YTeHUS YEepPTeKEH KOHCTPYKIUH, pelIeHHe TO3WIMOHHBIX, METPHUYECKUX 3a/ad,
BBINOJIHEHUE Pa3BEPTOK MOBEPXHOCTEH;
npeuMyliecTBa TpapuuecKoro crocoda MpencTaBieHuss MHPOpMaIuu; rpaduyuecKue



($hopMBI, TPaMMaTHKY.

Ymems:

— BOCIPHUHHMMATh ONTUMAJIbHOE COOTHOIIEHHE YacTed M LIEJIOr0 Ha OCHOBE IpapuuecKux
MOZCJIEH,  INPAKTUYECKH  pealu3yeMblX B BHJE  UYEPTEKEHM  KOHKPETHBIX
IIPOCTPAHCTBEHHBIX OOBEKTOB; MCIOJIb30BaTh UEPTEX, TEXHUUYECKHH PUCYHOK JUIs
rpauuecKoro MpeacTaBICHIs] TEXHUIECKUX PEIICHHIA;

— wucnonb3oBath cranaaptel ECKJl, KOHCTPYKTOPCKYIO JAOKYMEHTALHMIO (YEPTEXHYIO U
TEKCTOBYIO) B IPOM3BOJICTBEHHO, TPOSKTHOM M UCCIIEI0BATENBCKON padoTax.
Braoemy:

— OCHOBHBIMH TOHSTHSMH, CBS3aHHBIMU C TpadUUeCKHM IMpeICTaBIeHHEM HH()OpMaIUH
rpaMUecKUMU  CIIOCOOAMHU  pEIIEHUS METPUUYECKMX 3a7ad  I[POCTPAaHCTBEHHBIX
O0OBEKTOB ~ Ha  uepTeXax, METOAAMU  MPOCUUPOBAHHS W H300pakKeHUs
IIPOCTPAHCTBEHHBIX (DOPM Ha MIIOCKOCTU IPOEKIIHH.

3. Kparkoe cogepxxanue 1uCUHMNIHHBI:

[Ipenmer HaueprarenbHOW reoMeTpuu. Buael npoenupoBanusa. KoMIuiekcHbIN yeprex
TOYKM Ha 2 U 3 miuockocTu npoekuuid. CBsi3b CUCTEMBI IUIOCKOCTEM MPOEKIUI ¢ cucTeMoi
IIPSIMOYTOJIBHBIX KOOpAUHAT. KOMIUIEKCHBIN yepTex npAMoi. IIpsMble 1 IIIOCKOCTH, YaCTHOTO
nosiockeHus. OnpeneneHue HaTypaJbHOM BEIMUYMHBI OTpe3Ka. B3anMonpHHauIe)KHOCTh TOUKH
u npsaMod. [naBHbIE JIMHUM IUIOCKOCTH. B3auMHOE pacmoyIOKEHHE JBYX NPSMBIX.
OnpeneneHne BUAMMOCTH Ha KOMIUIEKCHOM 4epTeke. B3zaumMHoOe pacrosiokeHue NpsMON U
IJIOCKOCTH, ABYX IUIOCKOCTEH. llepneHnuKyIsspHOCTh NMPSMOM M IUIOCKOCTH, JBYX IPSMBIX,
nByx miaockocted. CrocoObl mpeoOpa3oBaHus KOMILIEKCHOro ueprexa. Criocod BpalleHHs
BOKpYr mpoerupyromux npsmeix. Crnoco0  BpamieHuss BOKPYr  NOpPSMOM  ypOBHSL.
[TnockonapamiensHoe mnepemerienue. Crnoco0 3aMeHbl IUIocKocTedl npoekuuid. OCHOBHBIE
3aJla4yM, perraeMble CriocoO0M 3aMeHbl INIOCKOCTeN npoekuuil. KpuBble TMHUN U TOBEPXHOCTH.
OOpa3oBaHue, 3ajaHue U H300pakeHHE IMOBepXHOCTEH. [loBEpXHOCTH BpallleHUs: KOHYC,
cdepa, muuHAp, Top. [lepeceuenne nMoBepXHOCTH ¢ MIOCKOCTHIO. [lepeceueHne moBepxHoCTH
¢ JsmHuen. Ilepeceyenue mnosepxHocTer. Meron cexymux Imiockocred. llepeceuenue
MoBepXHOCTEH. MeTon KOoHIEeHTpuueckux cdep. Meton koHIeHTpuueckux cdep. Meron
HKCHEHTPHUECKUX chep. AKCOHOMETPUUYECKHE TPOCKIUH.

4. O0beM y4eOHOI TUCIUNIHHBI

Bunsl yueOHoI paboThI B 3agerHbIX B akanem.
eIUHUIIAX Yacax
O01mas TPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 0,34 12,2
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,11 4
JlabopaTopnsbie 3ausaTust (J1ab) - -
CamocrositesbHas padora (CP): 3,56 128
Buja KoHTpOJIsI: 3a4€T ¢ OLlEHKO 0,10 3a0 (3,8)
Bunaer yue6HOM paboTh B 3auerHbIX B actpon.
eIMHULIAX Yacax
OO6mas TpyA0eMKOCTh JTUCIUIIJIMHBI M0 Y4eOHOMY 4,0 108
ILUIAHY
AyIUTOPHBIE 3aHSITHSI: 0,34 9,15




Jlextuu (JIek) 0,22 6,0
[Tpaktuueckue 3ansatus (I113) 0,11 3,0
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrosiTesibHas padora (CP): 3,56 96,0
Buj KOHTpOJISA: 3a4eT ¢ OLEHKOI 0,10 3a0 (2,85)

AHHOTaNuA padoyeil NporpaMMbl M CUUILTAHBI
«JJIeKTHBHBbIE KyPChI 10 (pu3nyeckoii KyabType u ciopty» (51.B.20)
1. Heyb AMCHUIINHBI:
—  OBJIQJICHHE CHCTEMOW NPAKTUYECKUX YMEHHH M HaBBIKOB, OOECIICYMBAIOIINX
COBEPIICHCTBOBAHHE MCUXO(PHU3NIECKUX CIOCOOHOCTEI;

— pa3BUTHE CIOCOOHOCTEW HCIIONB30BaTh pa3HOoOOpasHble (opMbl (U3HUECKOI
KYJIBTYpBI, CIIOpPTa U Typu3Ma JUIsl COXPAaHEHHS M YKPEIUIEHUS CBOETO 3/10POBbsS U 3JI0POBbs
CBOUX OJIM3KHUX B TIOBCEIHEBHOW KHU3HH U MPO(ECCHOHANBHON JesITeTbHOCTH;

— ¢QopmupoBaHWE  MOTHBAIMOHHO-IIEHHOCTHOTO  OTHOIIEHUS K  (DU3NYECKOM
KYJIbType, (U3NUYECKOMY COBEPILIEHCTBOBAHUIO M CAMOBOCIIUTaHHIO, YCTAHOBKA Ha 3/J0POBBIii
o0pa3 KHu3HM;

— 0o0ydeHue TeXHHYECKHM U TAKTHYECKHM MIPHEeMaM OJHOTO U3 BHJOB CIIOPTA.

2. B pesyabrare H3y4YeHMs JAUCHMIUIMHBI O00y4alolWiicsi 10 Mporpamme

0akajlaBpUATAa J0JI/KEH:
Obaaoams crnenyromumMu o0mekynsTypHbiMU (OK) KoMneTeHIusIMu:

- CIOCOOHOCTh K caMoopraHu3anuu u camoodpasosanuio (OK-7);

- CIOCOOHOCTh HMCHOJb30BaTh METOJbl U CpeacTBa (DU3MUYECKOW KYIbTYphl IS
o0ecrieueH s IOJTHOIICHHOH colmalibHO# U npodeccuonanbhoi aestenbroctu (OK-8).
3nams:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYIBTYPHI M CIIOPTA;

- COLIMAJIbHO-0MOIOTUYEeCKHE OCHOBBI (PM3NUECKOM KYJIbTYpHI U CIIOPTA;

- BJIMSTHUE O3/IOPOBHUTENBHBIX CHCTEM (U3WYECKOTO BOCIHTAaHUS Ha YKPEIICHHE
3J10pOBbs, POPHIAKTUKY MPO(HECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX MPUBBIUEK;

- CIIOCOOBI  KOHTPOJST Y OLEHKM (DU3UYECKOTO pa3BUTUA U (DU3HUECKOH
MOJITOTOBJIEHHOCTH;

- npaBWja ¥ CIOCOOBI IJIAHWPOBAHUS WHAWBUAYAIBHBIX 3aHATHH pPa3IMIHON
11€JIEBOM HAaNPaBIEHHOCTH;

- cnopruBHble Tpaauuuu MXTU-PXTY um. J[.11. Menneneesa.

Ymemy:

- BBINOJIHATh MHAWBUIYAIIBHO MOAOOpaHHBIE KOMILIEKCH MO (PU3HUECKON KyIbType
U pa3JIMYHBIM BUJ/IaM CIIOPTA;

- OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHW3Ma M COOJI0/IaTh
IpaBUjIa TUTUEHBI U TEXHUKU 0€30IacHOCTH;

- OCYIIECTBISATh TBOPUYECKOE COTPYAHHYECTBO B KOJUIEKTUBHBIX (OpMax 3aHITUN
buznyecKoil KyabTypol U CIOPTOM;

- BBITTOJTHATH TIPUEMBI 3AIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.
Bnaoemu:

- CpeACTBaMU M METOAAMHU YKPEIUICHUS WHAMBHIYATBHOTO 37I0POBbS, (PU3NIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

- JODKHBIM ~ YPOBHEM  (PM3MUYECKOM  IOATOTOBIEHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOTO YCBOCHHUS TNPO(PECCHOHANBHBIX YMEHHA W HAaBBIKOB B TIpOIECCe
o0y4yeHHs B By3e, JUIs oOecrieueHus MOJHOLIEHHOM COIMaIbHON U mpodeccuoHaTIbHON
NeSITeTTHHOCTH TTOCTIe OKOHYaHHS y4eOHOTO 3aBEICHIS,




- TEXHUYECKUMH M TAKTUYECKUMH HABBIKAMH B OJTHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe coep:kaHue M CHUILIAHBI

Kypc nucuuniaubbl «JJIeKTHBHbIE IMCHUIUVIMHBI MO (U3NYECKOH KYJIbType H
CIIOPTY» pean3yeTcsl Yepe3 BapuaTUBHBIA KOMIIOHEHT (3JIeKTUBHBIN Pasnen) 328 yacoB (BuA
CIIOpTa MO BHIOOPY CTYIEHTA), B 3a4€THbIC €IMHUILIBI HE TIEPEBOAUTCS, SBISETCS 00s3aTeIbHBIM
JUTSL UCTIOJTHEHUS TIPU OYHOU (hopme 0OVUeHUs..

[IporpamMma paccuMTaHa Ha M3y4yeHHE AUCHMUILTUHBI «JJeKTUBHbIE THCIUIIHHBI 1O
¢pu3nyeckoil KyJbType M CIHOPTY» B TEUCHHE IIECTH CEMECTPOB M IPEIINOJaraer, 4To
oOyuaroluecsi UMEIOT TEOPETHUYECKYI0 MOATOTOBKY B OOJACTH AUCUMUIUIMHBI «Duznyeckas
KyJIbTypa W CHOPT», 3aKaHYMBAeTCS 3a4eTOM B KOHIE KaXaoro cemectpa. KoHTpoib
yCIIEBAEMOCTH CTYACHTOB BEJETCs 110 MPUHATON B YHUBEPCUTETE PEUTUHTOBOI crcTEME.

IIpakTHYyecKue 3aHATHS.

[TpakTryeckuii pa3aen mporpaMmbl peaanu3yercs Ha y4eOHO-TPEHUPOBOUHBIX 3aHATUSAX
B y4eOHBIX TPYNNax M0 00Iel GU3NIECKOM MOArOTOBKE WIIH MO BEIOPAHHOMY BHJY CIIOPTA.

[TpakTHyeckue 3aHATHS I[OMOTAIOT IPHUOOPECTH OMBIT TBOPUYECKON MPAKTUYECKOM
JESITeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (PM3MUECKOW KYJIbTYpPE M CIIOPTE B ILEJSIX
JOCTUXKEHHUS (PU3UYECKOTO COBEPIICHCTBA, IMOBBIMIAIOT YpPOBEHb (YHKIIMOHAJIBHBIX H
JBUTATEIILHBIX CITIOCOOHOCTEH, HANIPaBICHHO (POPMHUPYIOT Ka4eCTBA U CBOMCTBA JINYHOCTH.

[lpakTuyeckuii paszen BKIOYaeT B cels moapasgensl: 1o oOmed Qusmueckoi
noarotroBke (O®II) u cnenuansHoM Pusnueckoit moaAroroBke mo Bujaam cropta (COII).

Y4eOHO-TPEHHPOBOYHbIE  3aHATUS  Oa3UPYIOTCS Ha IMIUPOKOM  HCIOJIB30BAHUHU
TEOPETUYECKNX 3HAHUW M METOJWYECKUX YMEHHH, HAa MPUMEHEHUH Pa3HOOOpPa3HBIX CPEICTB
(bu3N4IeCKOil KyIbTyphl H CIIOPTa, CHOPTUBHOMN U MPOGECCHOHAIBHO-TTPUKIIATHON (HU3NIECKOI
MOATOTOBKE.

VY nensercs BHUMaHue BONpPOCAM MPOBEIEHUSI COPEBHOBAHMUI (IIpaBuiia COPEBHOBAHUM,
CHCTEMa PO3BITPHIIIEH, ONpeieNieHIe modenuTeneid, 000py10BaHUE U UHBEHTAPh).

Kpureprem ycrnenrHoCTH OCBOCHHUSI YI€OHOTO MaTepHalia sSBJSETCS SKCIIEPTHAsT OI[CHKA
MIPEeroiaBaTeNs, YUUTHIBAIOILAS pecyIapHOCIb NOCEeUjeHUs 00A3amenbHblX YYeOHbIX 3aHAMUI,
BBITTOJIHEHUE YCTAHOBJICHHBIX Ha JIAHHBIA CEMECTp KOHTPOJIBHBIX HOPMATHBOB (TECTOB) 0OIIEH
¢u3n4eckoil M CIOPTUBHO-TEXHUYECKOM MOATOTOBKM JJS OTHAENBHBIX TPYMI Pa3IU4HOM
CHOPTUBHOW HAIPABICHHOCTH.

4. O0beM y4eOHOI TUCIUNTHHBI:

B axazem CemecTtpsbl
Bun yuebHoit paboTbl qacax 1| v VI
O0umas Tpy10eMKOCTb M CUUILIHHBI IO 328 108 108 112
Y4eOHOMY IVIAHY
AyAUTOpPHBIE 3aHATHS: 18,6 6 6 6
[TpakTueckue 3austus (I13) 18 6 6 6
CamocrosiTeJibHas pa6oTa 298 98 98 102
Bua uTOoroBoro KOHTpoJIA: 11,4 3ayer 3auer 3auer
3a4eT / IK3aMeH (3,8 (3,8 (3,8)
Cemectpsbl
Bun yae6HO# paboThI B actp. I v VI
Jacax
OO6mas Tpy10eMKOCTh THCIIHIIIHHBI 110 246 82 82 82
Y4eOHOMY IIaHY




AyIUTOpHbIE 3aHATHUS: 13,95 4,5 4,5 4,5

[Ipaktrueckue 3ausarus (I113) 13,5 4.5 45 45

CamocrosTenpHas padbora 2235 73,5 73,5 76,5

Bua uTOroBoro KOHTpOJIA: 3auer 3auer 3auer 3auer

3a4eT / IK3aMeH 8,55 (2,85) (2,85) (2,85)
AHHOTAIUA

padoueii mporpaMMbl JUCUUILIMHBI
«JIabopaTopHbie padoThl Mo opranuveckoii xumum» (51.B.18)

1. Ieab AUCHUIUIMHBI — IPUOOpPETEHNE 00YUaIOIIMMUCS OCHOBHBIX HABBIKOB CHHTE3a
OpPraHMYECKUX BEIIECTB.
2. B pe3yabraTe u3y4YeHHs] JUCHUILUIMHBI OO0ydYamIuiics MO0 mporpamMmme
0akaJlaBpUAaTAa J0JIKEeH

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) koMmeTeHIusIMHE:

CIOCOOHOCTBIO MIIAHUPOBATH M MPOBOAUTH (DPU3UYECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOANTH OOPabOTKY WX pe3ylIbTaTOB M OIICHWBATH TIOTPEUTHOCTH, BBHIJIBHTATh
TUMOTE3bl  YCTAaHABIMBATh TPAHUIBI WX [PUMEHEHHs, MPUMEHITb METOMIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJECIMPOBAHHS, TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO
uccinenoBanus (ITK-16)

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCAMHCHHUHA U
MaTepUajIoB Ha X OCHOBE JUIS pelieHus 3aaa4 npodeccruonanbHon aestensuoctu (I1K-
18)

TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHUYECKYI0 HMH(POpPMAIMIO, OTECYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematrke uccienopanus (I1K-20).

3namo:

TEXHUKY 0€30MacHOCTH B Ta00OpaTOPHH OPTaHUIECKON XUMHM;

MPUHIIMITBI 0€30MTaCHOTO 0OpAIIeHUs C OPraHUYECKUMU COETUHEHUSIMU;

METO/BI M BUJIBI XpOMaTOrpadpu I OTIPEIEIICHUS] COCTaBa PEaKIIMOHHON CMECH;
TEOPETUYECKHE OCHOBBI CIIOCOOOB  BBIACNEHUS, OYHUCTKH U  HJICHTH(PUKAUU
OpPTaHUYECKUX BEIIECTB;

DKCIIEPUMEHTAaIbHbIE METO/BI MPOBEICHUSI OPraHUYECKUX PEaKlUi, MPOTEKAIIINX 0
Pa3IMYHBIM MEXaHU3MaM;

OCHOBHBIE OOIIME METOAUKH B3aMMHOW TpaHCHOpPMAIlMU KJIACCOB OPTaHHYECKUX
COCIMHEHU.

Ymemo:

MPUMEHSTh TEOPETUYECKUE 3HAHUS W OSKCIEPUMEHTaIbHbIE METOJbI HUCCIEIOBAHUS
OpPraHWYECKON XUMHUU TIPU PEIICHUH MPO(EeCCHOHABHBIX 33]1aY,

chopMynupoBath mpobaemMy U 000CHOBATH BBIOOP MPHUOOPOB U AKCIEPUMEHTATHHBIX
METOJIOB MCCIICOBAHHUS, TOCTABUTD IIEJIHM U 33JIaYM U HAMETHUTH ITYTH UX JIOCTHIKCHUS;
CUHTE3UPOBATH COCTUHEHUS 110 IPEIOKEHHON METOINKE;

MIPOBECTH BBIJICIICHUE U OYHCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUCCKUX
3HAHUU 110 OPTAHUYECKOU XUMUH;

BBIOMpaTh PAIMOHATBHBINA CIIOCOO BBIJCICHUS U OYMCTKH OPTaHUIECKOTO COSTMHCHHS,
MPEJICTaBISITh JaHHBIC TA0OPATOPHOTO UCCIIEOBAHUS B BUAE TPAMOTHO O(OPMIICHHBIX
METOJTUK;

MPOBOANWTh AHAIM3 M KPUTHYECKH OIICHHBATh IOJIYYCHHBIE SKCIIEPUMEHTAIbHBIC
TaHHBIEe, 0000IAaTh U JeNlaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBENEHHBIX OTBITOB;
BBIOpaTh CIOCO0 MACHTU(DUKAIIMHA OPTaHUYECKOTO COSTUHEHUSI.




Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAJIbHBIX METOJ0B OPraHUYECKON XUMHUU IS

pEILIECHNs KOHKPETHBIX HCCIIEN0BATENbCKUX 3a/1a4;

— OKCIIEPUMEHTAIBHBIMU METOJIaMU IPOBEACHUSI OPraHUYECKUX CUHTE30B.

— OCHOBHBIMM METOJaMU UACHTU(DHUKALIMY OPIraHUYECKUX COeIMHEHUN

— npuemamu 00pabOTKH U BBIACTICHHUS CHHTE3UPOBAHHBIX BEILIECTB;

— 3HAaHWAMM OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHMHUU I COJEP’KAaTEIbHON

UHTEPIIPETALIMM [TOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. Kparkoe cogep:xanne 1ucUMIIHHbI

Be3zonacHble mpreMbl 1 ipaBuiia paboThI B 1a00OPATOPUN OPTaHUYECKON XMMUU.

OO6ume meronpl paboThl B j1aboparopun opranndeckoil xumuu. Ilocyna, Haubosee yacto
npumMeHsiemas B Jnaboparopun. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeToas
UACHTU(DUKALMA U OYUCTKU OpraHUYecKux BemecTs. MneHTudukanus opraHn4eckux BEIecTB
MOCPENICTBOM  pa3inuHbIX BuAoB xpomarorpapumu (TCX, xpomarorpadus nHa Oymare,
noHOOOMeHHass xpomarorpadus, BOXKX), Temmeparypsl muaBieHus M peppakTOMETPHUU.
MeToap! CrieKTpaabHON HISHTH()HUKAINN OPraHMYECKUX COCTMHEHUH.

[lenn wm 3amayu SKCIEPUMEHTA B OPraHUYECKOM CHUHTe3e. TeopeTudyecKkue OCHOBBI
nporecca. Beibop ycrnoBuii peaknmu. Pacuer cmHTe3a. OOmme mnpaBwia TOATOTOBKH H
npoBesieHus cuHre3a. TexHuka 0ezonacHoctu. [Ipubdop s npoBeaenus cunresa. Ilposenenue
onbiTa. KoHTponb 3a X010M peakuuu. Beinenenue, ounucrka M aHanu3 npoaykra. CHHTE3BI
BELIECTB PA3JIMYHBIX KJIACCOB OPraHMYECKUX coenuHeHuil. IIpoBenenune skcnepuMeHTaIbHBIX
METOJIOB UCCIIEIOBAHUS PEAKIUI.

ITpoBenenue peakunii, IPOTEKAIOUIUX 10 MEXaHU3MaM:

—  HYKJICO(PHIBHOTO 3aMEIICHUS — CHHTE3 T'aJIOTCHATIKAHOB;

— HYKJICO(QHIBHOIO NMPUCOEINHEHHS — CHHTE3 CII0KHBIX 3(HPOB KapOOHOBBIX KUCIIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCO/ICPIKAIINX aJIbJICTH/IOB U KETOHOB;

— D2JEKTPOPUIBHOIO 3aMEIEeHUs] B apOMaTHUYECKOM psly — pEaKLUu HUTPOBAHUS,
OpomMupoBaHus, CYIb(PUPOBAHUS;

— peakLUMil 1Ma30TUPOBAaHUS U a30COYETAHUS;

— peakuuil OKUCJIEeHHS (CHHTE3 aleroHa, |,4-0eH30XMHOHA, OEH30WHON KHUCIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOI TUCIUIIHHBI:

Bunsl yaeOHOM paboThI B 3aueTHbIX B akanewm.
eIUHHUIIAX gacax
O0mas TpyA0eMKOCTb IMCHUILIHHBI 110 Y4eO0HOMY 40 144
IUIAHY '
AyAUTOpPHBIE 3aHATHSL: 0,56 20,2
Jlexiuu (Jlek) - -
[TpakTrueckue 3anstus (I113) - -
JlaGoparopus 3austust (JIad) 0,56 20
CamocrositeabHas padora (CP): 3,34 120
Bu1 KOHTPOJISI: 3a4€T ¢ OLIEHKOM 0,10 3a0 (3,8)
Bunsr yae6HoI paboTh B 3agerHBIX B akanem.
eQUHMILIAX Yacax
O01mas TpyA0eMKOCTb JUCHUIIMHBI 10 Y4eOHOMY 40 108
IJIAHY '
AyAUTOpPHBIE 3aHATHSL: 0,56 15,15
Jlexmn (Jlek) - -
[Tpaktuueckue 3austus (I113) - -
Jlaboparopus 3anstus (J1a0) 0,56 15




CamocrositeabHas padora (CP): 3,33 90

Bu KOHTPOJISA: 3a4eT ¢ OLEHKOI 0,11 3a0 (2,85)

4.4.3. IucuMniuHbl BADUATUBHON YacTH (JUCHHUIIMHBI 110 BLIOOPY)

AHHOTAIUSA
K Y4e0HOii mporpaMMe JUCIHIIMHBI
«OcHoBbI MeHeTkMenTa 1 Mapkerunra» (b1.B.JIB. 01.01)

1. Heap JHCHUNJIMHBI — TOJYyYCHHUE CUCTEMbl 3HAHHHA O 3aKOHOMEPHOCTSIX
(GYHKIMOHMPOBAHHUS —MPEANPUITANH B  CHCTEME HAIMOHAIBHOW AKOHOMHKH,
OpeICTaBIeHUH B O0JACTH  MCHEMKMEHTa M MAapKeTHUHra,  BKIIOYAs
METOJIOJIOTHYECKAE  OCHOBBI M 3aKOHOMEPHOCTH,  (QYHKIUH,  METOJBI,
OpraHU3alMOHHBIC CTPYKTYPBI, OPTaHU3AIMIO MPOLECCOB, TEXHUKY M TEXHOJOTUIO
MCHE/DKMEHTA U MapKETHHIA B YCJIOBHUSIX PBIHOYHOW 3KOHOMHKH; 3aJI0’)KCHUE OCHOB
npo(heCCHOHATIBHOMN IeITeIbHOCTH OaKaIaBpOB.

2. B pesyabraTe wu3y4YeHHsl JUCHUIUIMHBI O00ydYalolIUiics 1O mporpamMme
0akaJlaBpUAaTAa J0JIKEH
Obnaoamys CIICAYIOUIMMHA oOmernpogeccuoHaTbHBIMU (OIIK) "

npodeccuonanbapiMu (I1K) koMmeTeHIMAMMU:

UCIIONIb30BaTh HOPMATUBHBIE JIOKYMEHTBHI IO KAyecTBY, CTaHIApPTU3AUH |
CepTUUKAIMHA TPOAYKTOB M HX H3JCIUN, IJIEMEHTHl SKOHOMHUYECKOTO aHalu3a B
npaktudyeckoit pestensHocTr (ITK-3);

CIIOCOOHOCTBIO  aQHANM3UPOBATh  TEXHUYECKYHD  JOKYMEHTAIUIo,  MOAOUpaTh
000py/IoBaHUE, TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9);
TOTOBHOCTh HW3y4aTh HAyYHO-TEXHUYECKYI0 HWH(MOPMAIHIO, OTCUSCTBCHHBIH U
3apyOeXKHBII OMBIT M0 Tematuke uccnenoanus (ITK-20).

3uams:

MIPUHIIAITEI COCTABJICHHUS TEXHUYECKOH JOKyMeHTauu (rpad@ukoB paboT, HHCTPYKIIHHA,
MJIaHOB, CMET, 3asBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;

TEOPETUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH IIEJIeH M CTpaTeruu OU3Heca;

MIPUHITHITHI TIOJTOTOBKY JIOKYMEHTAIIUH TSI CO3JaHHSI CHCTEMBI MEHEPKMEHTa KadecTBa
MPEIPHUITHS,

METOJIbI ¥ TEXHOJIOTHH MIPUHSITHS U PeaTU3allii YIPABICHUECKUX PEIICHHA.

Ymemy:

COCTaBJIATh 3asBKH Ha 000PYAOBaHHUE;

pa3pabaTbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

MPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh X BHITIOTHEHHE;

cobupath, 00pabaThIBaTh M UCTOIB30BATh YIIPABICHYECKYIO HH(OPMAITHIO;

paboTaTh C yHpaBIEHYECKOW JTOKYMEHTAIMEH, MOIb30BaThCsl 3aKOHAM, HOPMaMU H
MpaBWJIaMHU aJIMHHHCTPATHBHOM JICSITEITLHOCTH;

pacnpenensats 00s3aHHOCTH ¥ OTBETCTBEHHOCTH;

WCTIOJIH30BATh METO/IBI MOTHBAIIMH TTEPCOHATIA;

KOHTPOJIHPOBATH M PETYIUPOBATH UCIIOJIHEHUE TIAHOB.

Braoemy:

HaBBIKAMU TIPUMEHEHUSI ONITUMAIBHBIX MOJIXOA0B I TUATHOCTHKYU M aHATN3a PhIHKA;
METOAaMHU PYKOBOJCTBA MIEPCOHATIOM;

HHCTpYMeHTaMu 3(H(HEKTUBHOTO yIIpaBICHUS MPEANPUITHEM.




3. Kpartkoe conep:kanue 1MCUHNIMHBI

Pa3nes 1. OcHOBBI ynpaBJieHUsI IPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprycanue oucyuniunsl «OcHoOBbL
MeHeOHcmMenma u mapkemuneay. Teopus ynpaBieHUS: YIPABICHUE KaK IMOTPEOHOCTh U Kak
dakTop ycmexa AeATEIbHOCTH, CYIIHOCTh M COJAEp)KaHHME YIPaBICHUS, MECTO TEOpUU
yIIpaBJICHUS] B CHUCTEME COBPEMEHHBIX 3HAHUH, crienu(pUKa yIMpaBIeHUYECKON NeATEIbHOCTH,
COBpEeMEHHBbIE MpoOJIeMbl ympaBiieHUs. ['€He3uc Teopuu yIpaBieHHs: YIpaBICHYECKUE
PEBOJIONMH, BO3HUKHOBEHHE HAYYHOW TEOPUU YNPABICHHS, UCTOKM M TEHACHLUHU PA3BUTHUS
POCCHUICKOTO yIpaBieHHs. 3aKOHOMEPHOCTH M MPUHIUIBI YIPaBICHUS: CYOBEKTUBHBIE H
00BEKTUBHBIEC (DAKTOPHI B yIIPABICHHUH.

1.2 Cucmema ynpaenenusa npeonpusmuem u ee cmpykmypa. Quenka
appexmuenocmu ynpagnenus. Cucrema yOpaBlICHUS: IIOHATHE CHUCTEMbI YIpPaBIEHUS,
pacnpezenenue (pyHKINUU, TOTHOMOYMN U OTBETCTBEHHOCTH, MPUHIIMIIBI IOCTPOCHUSI CUCTEM
ynpasieHus. LlenTpanu3anus U AeleHTpaln3aluys yIpaBieHus, JeJIerMpOBaHUE OJHOMOYMM
B mporeccax ympanieHus. OpraHuzalioHHasi CTpyKTypa U ee BuAbl. OCHOBHBIC TMOHSTHS
s dexTuBHOCTH yrpaBnenus. [lokazarenu 3pPpeKTUBHOCTH yIIpaBICHHS.

Pa3znen 2. OcHOBBLI MEeHEIKMEHTA

2.1 Ilenu ¢ cucmeme ynpagnenusa. Pazpabomka cmpamezuii u nianog opzanusayuu.
lenn w wnenemnonaraHve B YOpPaBIECHUU: POJIb L€ B OPraHU3alMHd U OCYIIECTBICHHUH
IIPOLIECCOB YIPABJIEHUs, KiIaccUUKanus Iesiel, MOCTPOEHUE JepeBa Lejied; couyeTaHHe
pa3zHooOpa3us ueie u QyHKIUNH MEHEPKMEHTa; CHCTeMa YIPaBJICHUS 1O LEJsM; CTpaTerus u
TakTuKa ynpasieHus. CylHOCTb, IPUHIMIIBI U METOABI TuIaHupoBanus. [Ipomecc BripabOTKH
cTpateruu. @opMbl TEKYIIETO MIIAHUPOBAHUS.

2.2 Texnonozusa pazpabomku u npunamus ynpaeienHueckux pewienuit. Pazpaborka
YIPaBICHUYECKUX PpEHICHUW: TIOHATHE M KiIacCU(PUKAIUs YIPaBICHUYECKUX pEIICHUM,
OCHOBOIIOJIATAIONINE 3JIEMEHTHI JIEATEIILHOCTH, YCJIOBUS M KPUTEPHH TPUHSATHS pEHICHUH,
MpPOLIECC M MOJETH MPUHATUS YIPABICHYECKUX PEIICHUN, peanu3als YIpaBlIeHYECKUX
peueHui.

2.3 Bnacmv ¢ cucmeme ynpagienus. auoepcmeo u cmuip ynpaenenus. OTHOLIECHUS
BJIaCTM B CHUCTEME YIPABJIEHUS: TOHATHE W TUIIOJIOTUS BJACTU; BJACTH U ABTOPUTET
MeHeJKepa; NpPU3HAaKH, (DAKTOpbl M TPOSIBIEHUS HEYNPABIsEMOCTH; HCTOUYHUKU BIACTU B
YIOpaBlIE€HUU OpraHU3aleil; MapTHEPCTBO B IpoleccaXx MEHEKMEHTa. JIuaepcTBo M CTUIIb
yIIpaBJIeHUs: Mporecchl (OPMUPOBAHUS M OCHOBHBIE COCTABIIAIOLINE JIMACPCTBA, (pOopMaIbHbIE
n HeopMmalibHble (HAKTOPBI JUAEPCTBA, MPOSBIECHUE JUAEPCTBA B CTUJE YIpaBJICHUS,
TEHJICHIUSI Pa3BUTHSI CTHIISL YIIPABICHMSL.

2.4 Momueayuonnwle 0CHO8bl ynpagienus u KoHGauxmol. MoTUBaLMS 1€TEIHHOCTU
B YIPaBJIEHUU: MOTUBBI JICATEILHOCTH YEI0BEKa U UX POJIb B YIPABICHUH, OCHOBHBIE TIOHATHS
U JIOTHMKA Mpollecca MOTUBALUH, (akTopbl (OPMHUpPOBAHHS MOTHBOB TPYJa; MCIIOJIb30BaHHUE
MOTHBAIlMM B MPAKTUKE MEHEKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBALIMU; COBPEMEHHBIE
KOHIICTIIMY MOTHBAIMK. [ pymmoBas AuHAMUKAa ¥ KOH(IUKTHL: POJIb TPYIIBI B IMOBEICHUN U
NesITeIbHOCTH YelloBeKa, ((OPMUPOBAHME TPYIII, B3AaUMOJICHCTBUS B TPYIIE U B OpraHU3aIUMY;
BO3HUKHOBEHHWE, TMPOSBICHHE W PA3HOBHIHOCTH KOH(MIMKTOB, BIHMSAHHE KOH(MIMKTOB Ha
yIipaBJIeHHE.

Pasnen 3. OCHOBBI MApKETHHIA.

3.1 Mapxemunz Kak cucmema ynpaeieHus, pezyiupo6anusi U U3YUEHUs DPbIHKA.
[loHATHE MapKeTWHTa, TPOUCXOXKIEHHE ¥ CYINIHOCTh MAapKEeTHHTa, IeIH MapKeTHHTa.
OcHOBHBIE TIPU3HAKM MApKETUHTOBOTO CTHWJSA ympaBieHus. KoHuenuuum MapKeTHHra.
OcCHOBHBIE BU/IbI MapKEeTUHTa. MapKkeTUHTOBAas cpena.

3.2 Komnnexkc mapkemunza. OcHogenbvle MapKemunzo6vle UHCHPYMEHNbL.
CopepxaHve ¥ TpolecC yIpaBieHHsT MapKeTMHroM. OCHOBHbIE (PYHKIMHM MapKETUHTA.
ToBapHasi, 1eHOBas, cObITOBasE M KOMMYHUKALIMOHHAs TOJUTUKKA (GUpMbL. ToBapHbIe
cTpateruu. Pa3paboTka HOBBIX TOBAPOB.



4,  OO0beM yueOHOM TMCUMILIAHBI:

Bun yae6HO# paboThI B 3a4eTHBIX B akanewm.
eTHHULAX yacax

O01asi TPY10€eMKOCTh JMCHUILIHHBI 0 Y4eOHOMY IJIAHY 2,0 12

AyIUTOPHBIE 3aHATHS: 0,26 9,2

Jlexumu (Jlek) 0,17 6

[Tpaktuyeckue 3ansatus (I13) 0,08 3

CamocrositensHas pabora (CP): 1,64 59

CaMoCTOsITEeIbHOE U3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 1,64 59

Buj HTOroBOro KOHTPOJIS: 3a4eT 0,10 3auer (3,8)

By yueOHol paboThl B 3aueTHBIX B actpon.
eTMHHIIAX yacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 2,0 94

AyAUTOpPHBIE 3aHATHS: 0,26 6,9

Jlexuuu (Jlek) 0,17 4.5

[Tpaktuyeckue 3ansatus (I13) 0,08 2,25

CamocrositenpHas padora (CP): 1,64 44,25

CamocTosiTeIbHOE U3YUCHHE PA3IeTIOB JUCIIUILIMHBI 1,64 44,25

By nTOroBoro KOHTpoJIsi: 3a4eT 0,10 3auver (2,85)

AHHOTAUA
padoueii nporpaMMbl JUCUMILJIMHBI
«OCHOBBI TEXHHYECKOT0 PeryJIUpPOBaHNS
u ynpasienne kauectsom» (b1.B.[1B.01.02)
1. Heap AWMCHMIUIMHBI —  HAY4YUTh CTYACHTOB MPUMEHSATH  KOHTPOJBHO-

HU3MCEPUTCIIBHYIO U UCIBITATCIBHYIO TCXHUKY, METOJaM H CPCACTBAM TCXHHUYCCKOI'O

peryinupoBaHus, METOAaM  KOHTPOJIA
COBPCMCHHBIM CUCTEMAaM YIIPaBJICHUA KaYCCTBOM.

Ka4dyeCTBa

BBIITYCKaeMOU

NPOAYKLHH,

2. B pesyabrare H3y4YeHMs AUCHMILIMHBI O00yYalolIuiicss 1O mNporpamme

0akajlaBpUATAa J0JI/KEeH:
Obaadams CleqyOMUMA KOMIETEHIUSIMHE:
— HCIONB30BaTh HOPMATHUBHBIE JOKYMEHTBHI IO

Ka4CCTBY,

CTaHJapTu3anuu U

cepTUdUKAIMU TPOAYKTOB M HMX H3JACIUNA, IJIEMEHTh SKOHOMHUYECKOrO aHalu3a B

npaktrueckoit aesirenbaoctH (ITK-3);

—  CIIOCOOHOCTBIO AHAJIIU3UPOBATH TCXHUYCCKYIO

JIOKYMEHTAIHIO,

noaouparb

000opy/ioBaHUE, TOTOBUTH 3asBKU Ha MpHOOpeTeHrne u peMoHT obopynoBaunus (ITK-9);

— TOTOBHOCTb H3Yy4YaTb HaYYHO-TCXHHYCCKYIO

3name:

- 3aKOHOJATCJIbHBIC W HOPMATUBHO IIPAaBOBLIC AKTHI,

TCXHUYCCKOMY PETYIHNPOBAHUIO,

uH(pOpMaIIHIO,
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

OTE€YECTBEHHBIN U

MCTOANYCCKUC MATCPUAJIBI 10

- INCPCHEKTUBBI TCXHHUYCCKOI'O Pa3BUTHA U 0COOEHHOCTH JCATCIIBHOCTH opraHH3aum71,

KOMIICTCHTHBIX Ha SaKOHO)IaTeHLHO-HpaBOBOﬁ OCHOBE B 00JJaCTH TEXHHYECKOTO

pEryJIupoBaHus;
- OCHOBBI TEXHUYECKOI'O PETYJIUPOBAHUS.




Ymems:

- TPUMEHITh METOJbl M TPUHIMUIBI CTAHIAPTHU3AIMH TpU pa3paboTKe CTaHIAPTOB U
JIPYTUX HOPMATUBHBIX IOKYMEHTOB;

- TMPOBOAUTH TOJATBEPKICHHE COOTBETCTBUS MPOJAYKLHUHM, TPOLIECCOB U  YCAYT

IPEIbSIBIIAEMBIM TPEOOBAHUSIM;

- TPUMEHSITb METObl KOHTPOJIA U YIPABICHUS Ka4yeCTBOM;

- aHAJIM3UPOBATh JAHHBIE O KAYECTBE MPOAYKIMH U ONPEEIIATh IPUUNHBI OpakKa;

- HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHHU IS IUIAHUPOBAHUS U IIPOBEIEHHs paboT 1o
TEXHUUYECKOMY PETYJINPOBAHHUIO.

Braoems.:
- HaBBIKaMH KCITOJb30BaHMsI OCHOBHBIX HHCTPYMEHTOB YIIPABICHHS Ka4CCTBOM;
- HaBbIKaMU O(OPMJICHHS PE3yJbTATOB HCIBITAHWA M TMPUHITHS COOTBETCTBYIOIIHUX

peleHui;
- HaBBIKaMH O(l)OpMJIeHI/Iﬂ HOpMaTHBHO-TCXHH‘IeCKOﬁ AOKYMCHTAIUU.
3. Kparkoe cogepxxanue 1uCHMNIMHBI

Pa3zoen 1.

1.1 Beegenue. 3akon P® «O TexHMYeCKOM peryjiupoBaHHN».

Mepbl TEXHHYECKOrO pEryJIMpOBaHHUS, OCHOBAHHBIE Ha 3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO M 0E€30MaCHOCTh MOCTABISEMON NMPOAYKIHH («3aKOH O 3alluTe
paB MOTpeOuTeIChH»).

1.2 HeoTBpaTMMOCTh OTBETCTBEHHOCTH HW3rOTOBHMTE/SI M OPraHM3alliM B LeNu
«M3rOTOBHTE/Ib- IPOJABEN- HOTPEOUTENb).

HenobOpokauectBennass mnponykuusi. VckaxenHas wuHbopMamus o0 (aKTHIECKUX
XapakTepucTukax nponaykuuu. @anbcupunupoBaHHas — Opoaykuus.  OTBETCTBEHHOCTb
IIPOJaBLA U U3TOTOBUTEIIS.

1.3  Jloxa3aTeqbCTBO  J00pPOKAa4YeCTBEHHOCTH  peaqu3syeMoil  NPOAYKLIHMH
usrorosuresieM. CBsi3b MekAy HaJIu4YueM JdedeKkTa U BeJUIUHOH yepoa.

KavecTBeHHast MpOAYyKLUA-YCIOBUE BBDKUBAHUS (PUPM B KOHKYPEHTHOH Oophoe.

1.4. TexHuyeckoe pery;JiupoBaHHe, OCYLIeCTBJIAeMOe TOCYyAapcTBOM B 00/1acTH
0e30macHOCTH NPOAYKTOB. TexHMYecKHe perJiaMeHThI H OLIeHKA COOTBETCTBHS.

Bunel Texunueckux persiaMmeHToB. CozpepikaHue TEXHUYECKHX perjameHToB. [IpaBuia
IIOCTPOCHHS.

1.5. ®opMBI TEXHHYECKOI'0 PeryJIMpoOBaHHUs.

[TonTBepkieHNE COOTBETCTBHS, TOCYAAPCTBEHHBIA KOHTPOJIb, HAA30D.

1.6. AkkpenuTanus Kak popMa rocy1apcTBeHHOr0 TeXHHYECKOr0 peryJJMpoBaHus.

[lenn ¥ NPUHLUMIIBI AaKKpEeAMTALUH. AKKpEAMTAlMsl OpraHoOB IO CepTUUKALMMU U
UCHBITaTeNbHBIX  JTaOopatopuil. CepTU(UKALMOHHBIE UCHBITAHUS TPU  AKKPEIUTALUH.
3apyOexxHasi akKpeAUTAIIHS.

1.7. Mepsl, npeagycMaTpuBaoIlie MCNO/Ib30BaHHe J00POBOJIbLHBIX CTAHIAPTOB U
A00pPOBOJILHOI cepTHHUKALINH.

KauectBo. Bueapenue cuctem kaudectBa. OOyueHme u  HHDOpMHpPOBaAHUE
notpeOuTenei.

1.8. IlpuHuunbl U GopMbI NOATBEPKIEHUS COOTBETCTBHS. CXeMbl.

Pa3pen 2

2.1 Meroanyeckue OCHOBBI YIIPaBJIEeHHS KAa4eCTBOM.

Craguu JKM3HEHHOIO LMKJIA NPOAYKUMH. METoAbl OLEHKHM KadecTBa MMPOTYKIIUH.
CranpgapTuzanus B YIOpaBICHUM KadeCcTBOM - MexayHapoanbsle cranaaptel cepur 9000.
3apyOeKHBIN U OTEUECTBEHHBIH OIBIT YIIPaBJICHUS KaUe€CTBOM.

Konnermms «BceoOriero ymnpaBieHus: KA4ECTBOMY.

Mertposioruueckoe obecrieueHre KauecTBa MPOAYKIIHH.

2.2/IuueH3upoBaHue. AKKpeIuTalus.



3aKOH O JUIIEH3UPOBAHHH.

2.3 CepTuukanus Kak nNpoueaypa NoaATBep:KIeHNs] COOTBETCTBHS.
2.4 llpuHuunsl 1 (GOpMbI NOATBEPKICHUSA COOTBETCTBUS.

2.5 CxeMmbl cepTH(HKANNHT U TeKJIAPHPOBAHUS.

Onucanue cxeM aekiapupoBanus (11-71) u ceprudukanum.

2.6 [1o0poBoJIbHOE NOATBEpP:KIEHHE COOTBETCTBHS. JKCIOPTHpPyeMas H
UMIIOpTHpPYeMasi  NPOAYKIHA,  MOMJIeKalmasi  0053aTeJIbHOMY  MOATBEP:KIACHHIO
COOTBETCTBHSI.

YcnoBus BBO3a Ha TeppuTtopuio Poccum mponaykiuu, mojuiexarieil o0s3areabHOMY

MMOATBCPIKACHUIO COOTBCTCTBUA.

4. O0beM yuyeOHOM TMCUMILUIUHBI:

By yuebHol paboThl B 3aueTHBIX B akagem.
eIMHUIAX Yacax
O01asi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,26 9,2
Jlexruu (JIek) 0,17 6
[Tpaktnueckue 3anstus (I113) 0,08 3
Camocrositesbnas padora (CP): 1,64 59
CaMocTosiTeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI 1,64 59
By nTOroBoro KOHTpoJIsi: 3a4eT 0,10 3ayver (3,8)
Bun yuebHo# paboThl B 3a4eTHbBIX B acrpon.
eIHHHNIAX gacax
OO0masi Tpy10eMKOCTh JMCUHMILIHHBI 110 Y4eOHOMY ILUIAHY 2,0 54
AyIUTOPHBIE 3aHSITHSI: 0,26 6,9
Jlexuuu (Jlek) 0,17 4.5
[Tpaktuueckue 3ansatus (I113) 0,08 2,25
CamocrositensHast pabota (CP): 1,64 44,25
CamocTosiTenbHOE H3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI 1,64 44 25
Buj HTOroBOro KOHTpOJIS: 3a4eT/IK3aMeH 0,10 3auer (2,85)
AHHOTAIUA
K Y4eOHO# mporpamMMe JMCUUIITHHbBI
«Boruncaurensnas matrematuka» (b1.B.J1B.02.01)
1. Heap AWMCOMIUIMHBI — HAYYHTH OOYYAIOIIMXCS TEOPETHYCCKHM 3HAHHSAM, H
NPAaKTUYECKMM  YMEHHUSIM W HaBbIKAM  HCIOJBb30BAaHUS  COBPEMEHHBIX

MaTeMaTHYeCKUX METOJIOB C TPUMEHEHHEM I1aKeTa MaTeMaTHYECKHUX MpOorpamMM
MATLAB s perieHus MHUPOKOTo Kpyra 3a/1a4 BHIYUCIUTEIbHON MaTeMAaTUKU.

2. B pesyabrare wu3yueHHs AUCHMIUIMHBI O0yYalOUIWiicsi MO0 mNporpamme
0akajaBpHAaTa J0JI/KEH !
Obnaoampw CIIeTYIOIIUMH npodeCCHOHATLHBIMU (TTIK) KOMITETCHIIHSIMU:

— CIIOCOOHOCTBIO MPOBOJUTH aHAJN3 CHIPhS, MATEPUAIOB U TOTOBOM MPOAYKILIUH,

OCYHIECTBIISITH OLIEHKY pe3ynbTaroB aHanmu3a (I1K-10);

CIIOCOOHOCTEIO IJIaHUPOBATH U IMMPOBOAUTH (1)I/ISI/II-IGCKI/IC U XUMHUYCCKUEC SKCIICPUMCHTEI,
IIpOBOAUTD 06pa60T1<y HUX PpE3yJIbTATOB MW OHLOCHUBATH MOTPCHIHOCTH, BBIABUIATH
THIOTE3bl W YCTAHABJIMWBATH TIpaHUIbl WX MNPHUMCHCHUSA, TMNPUMCHATL MCETO/bI



MaTEeMaTHYeCKOro aHaJIN3a U MOAEIMPOBAHNUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO

uccinenoanus (I1K-16);

3namo:

—  (M3UKO-XUMHUYECKHE M XUMHKO-TEXHOJOTUYECKHE 3aKOHOMEPHOCTH TMPOTCKAHUS
MIPOLIECCOB M3MEHEHMsI arperaTHOro COCTOSHUSL Mapo(ra3o)-KUAKOCTHBIX CHUCTEM,
PEaKTOPHBIX MPOIECCOB U OCHOBHBIX MPOIECCOB Pa3elieHUs XHMHUECKON TEXHOJIOTHH;

— METOJbl M aJrOPUTMbl KOMIIBIOTEPHOTO MOJECIUPOBAHUSI OCHOBHBIX IPOIIECCOB
XUMHYECKON TEXHOJIOTUU U TEXHOJIOTHISCKUX CXEM XUMUYECKHUX MTPOU3BO/ICTB,;

— TMPUHIUIBl TPUMEHEHUS METOJOJIOTHH KOMIBIOTEPHOTO MOJIECIHPOBAHUS XHUMHUKO-
TEXHOJOTHYECKUX TMPOIECCOB TPU aABTOMATU3UPOBAHHOM IPOCKTHUPOBAHMHM U
KOMITBIOTEPHOM YTIPABICHUH XUMUYECKIUMH ITPOU3BOICTBAMHU.

Ymems:

— pelmaTth 3a/1a4ydl KOMIBIOTEPHOI'0 MOEIMPOBAHUS MPOIECCOB Mapo(ra3o)-*KUAKOCTHBIX
paBHOBECH, aOCOpOIMHU, TUCTHUISLINN, PEKTU(PHUKAIIMN U KUAKOCTHON SKCTPAKIIHH;

— TMPUMEHSTHh NOTyYEHHbIC 3HAHUS MPU PEHICHUH MPAKTUYECKUX 3a7a4 KOMIIbIOTEPHOTO
MOJICTTUPOBAHUSI OCHOBHBIX IPOIIECCOB XUMHUYCCKOW TEXHOJIOTHMH W TEXHOJOTHYCCKUX
CXEeM XMMHYECKHUX TPOU3BOJCTB.

Braoems:

- MeToJaMu MPUMEHEHHs CTaHJApPTHBIX MakeToB mNpukiagHeix mnporpamm (IIIIIT) u
naketoB Mozenupyromux nporpamm (IIMIT) nans  monmenupoBaHUST OCHOBHBIX
MPOLIECCOB XMMHMYECKOM TEXHOJOTMH M TEXHOJIIOTUYECKUX CXEM XUMHYECKHX
MIPOU3BO/ICTB.

3. Kpartkoe conep:xxanue qJMCHUNIHHBI

Beenenue. Llenu u 3amaun kypca. KpaTkuil HCTOpUYECKHNA OYEPK pa3BUTHUSA
OTEUYECTBEHHOH U 3apyOEKHOI BRIYUCIUTEIBHON MaTeMaTUK. OCHOBHBIE ATaMbl Pa3pabOTKH U
pealn3anuy aJropuTMOB Ha KOMITBIOTEpax.

Pa3nen 1. BoruncnurenbHas maremMatuka. OCHOBHBIE Tallbl: pa3paboTKa U peann3alus
aNropuTMOB Ha KommbioTepax. Cucrema kommbrorepHoi marematuku (CKM) MATLAB nns
pelIeHus 3a/1a4 BIYUCIUTEIBHON MAaTEMAaTHUKH.

Tema 1.1. Co3znanue M-miporpaMM U OCHOBHBIE omnepaTtopbl M-s3blka MPOrpaMMHUPOBAHMS
MATLAB. BapuanTsl cTpykTypsl iporpamm Ha MATLAB.

Opranusanus padouero crona Desktop Layout;

Ocnosuble oneparu 8 Command Window;

OcHoBHbie oneparmu B Editor;

JIuHeHO opraHU30BaHHAs IporpaMMa (aJlrOpUT™);

BeTrBnieHust ¢ OJHUM YCIIOBHEM, HECKOJIBKUMH YCIIOBUSIMH, BIIO)KCHHBIC, CO CITHCKOM YCJIOBHIA.
if, switch; moruueckue oneparu and, or, not;

[{UKIBI CO CYETYHMKOM, C TPEAYCIOBHEM, C TOCTYCIOBHEM, C MPEPHIBAHUEM TMOJIHBIM H
MPEephIBAaHNEM YaCTHYHBIM, C 33JaHHBIM IIIarOM CYETYMKA, C OTACITBHBIM OTCUETOM UTEpPAINii;
for, while, break, continue; ¢ Bei30BOM (pyHKIHIT; ¢ quamoroM ¢ mojb3oBareneM B Command
Window u B crienMainbHBIX IAAJ0TOBLIX OKHAX;

Tema 1.2 CrannaptHble U HecTaHaapTHbIe GYHKIMH M-s3plka MPOrpaMMHUPOBAHUS U
ocHoBHbIe pemarenu (Solvers) MATLAB.

dynkuu ¢ rpaguyeckuM BBIBOAOM pe3ynbTatos; plot, subplot, surf, mesh, polar;

@DyHKIMU ¢ YUCIIOBBIM BBIBOIOM pe3ynbTatoB B Command Window;

OYHKIWH ¢ 3aIUCHI0 PE3yJIbTATOB B (haiii;

OyHKIMH, BIOKEHHBIC B TTIABHYIO (DYHKITHIO;

OYHKIMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIMH, BBI3BIBAIONINE APYTYIO QYHKIIUIO, UM KOTOPOU MepejaHo KaK apryMeHT;

Paznen 2. Bekroper n matpunpl. CucreMa JIMHEHHBIX anreOpandecKuX ypaBHEHHMA
(CJIAY).

Tema 2.1. O6paTHas MaTpuna. Y MHO)KEHHE MaTPUIL




Omeparop 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;
Tewma 2.2. Meton "aycca. MeTo1 IPOCTBIX UTEPALIHA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. OOyCIOBICHHOCTL CUCTEMBI. Unciio 00yCIOBICHHOCTH.
Omneparopsl cond, rcond,;

Paznen 3. OOpaboTka pe3ysiabTaTOB H3MEPEHUS OJHON BEIWYUHBI.
byHKIIUN
Tewma 3.1. Kpurtepuii CThroaeHTA.
Omneparopsr polyfit, polyval,
Tewma 3.2. Annpokcumarius.
Omneparop Isqcurvefit;
Tema 3.3. MnTepnonsius.
Omneparopsl interpl, linear, spline, nearest;

Pa3nes 4. UnciieHHOE HHTErpUPOBAHKE
Tema 4.1. MeTo/1bl IPSIMOYTOJIbHUKOB
Omneparopsl SUM, mean;
Tewma 4.2. MeTons! Tpaneuui
Omnepatop trapz;
Tewma 4.3. Meton Cumncona
Omneparop quad, int;
Tema 4.4. Metoa Herotona-Koreca 8 nopsiaka
Omeparop quads;

Pa3nen 5. YpaBHeHHE ¢ OJJHUM HEU3BECTHBIM
Tema 5.1. MeToa nesieHus nonojaam
Omneparopsl conv, deconv, polyval, polyder;
Tewma 5.2. MeTon kacaTeIbHBIX
Omeparops! roots, poly, fzero;

Pazpnen 6. Cucrema HeJTMHENHHBIX YpaBHEHHH
Tewma 6.1. Meton HetoTona-Padcona
Omneparopsr solve, diff, subs;
Tewma 6.2. MeToa IPOCTHIX UTEPALIAN.
Omneparopsr simplify, collect, pretty;

Pa3nen 7. OnHoMepHasi ONITUMU3AIIHS
Tema 7.1 MeTo/1bl OTHOMEPHOW ONTUMHU3AIIT
Omneparopsr fminbnd,;

Pa3nen 8. MHOTOMEpHAS ONTHMH3AIHS
Tema 8.1 MeToabl MHOTOMEPHON ONITUMU3AIINH
Omneparopsr fminsearch, linprog, fmincon;

Paznen 9. luddepennmanbabie ypaBHEHUS
Tewma 9.1 Metonb! pemenus mudepeHIHATbHBIX YPAaBHEHUM.
Omneparopsr dsolve, diff;

3akinoueHue. 3aKJIIOUUTENbHAS JIEKIHUS 10 MOJBEAECHUIO0 UTOTOB Kypca.

4. O0beM y4yeOHOUH JUCHHUILINHBI:

[Tpubmmxenne

O0BeM




Bun paboueii paboTs

B 3aueTHBIX

B akagemuueckux

eIIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh JHCIIUILTHHBI 3 108
1o y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHATHS: 0,23 8,2
Jlexkuun 0,11 4
JlaboparopHbie paboThI 0,11 4
CamocrositesbHas padora (CP): 2,67 96
CamMocTosITeIbHOE H3YUCHHE Pa3/IesIOB Kypca 2,67 96
Buj HTOroBOro KOHTPOJIS: 3a4eT 0,10 3auer (3,8)
O6bem
Bup paboueit paboTst B 3aueTHbIx B actp. Yacax
eIMHUIIAX

OO0masi Tpy10€eMKOCTb M CHUILIHHBI 3 81
10 y4eOHOMY ILUIAHY
AyIUTOPHBIE 3aHITHS: 0,23 6,15
Jlekuun 0,11 3
JlaGopaTopHbIie paboThI 0,11 3
CamocrositesbHas padora (CP): 2,67 72
CaMocCTOsTEIbHOE H3YUCHHE Pa3/IesIoB Kypca 2,67 72
Bui HTOroBOro KOHTPOJIS: 3a4eT 0,10 3auver (2,85)

AHHOTaNUA
padoueii MPOrpaMMbl TUCHUHTLUTHHBI
«Iuckpernas marematuka» (b1.B.JIB.02.02)

1. Heab aucuuminHbl — GopMHpOBaHUE y CTYACHTOB CHCTEMBbI OCHOBHBIX MOHSTHH,
HCIIOJIB3YEMBIX JIsI TOCTPOCHUA BAXXHEUININX MaTeMaTHYECKHUX MOJIGJ'IGIZ, n
MaTEeMaTHYECKUX METOJIOB ISl OMUCAHUS PA3TUYHBIX MTPOIIECCOB.

2. B pe3yabraTe u3yYeHHUs] AUCHUILUIMHBI OOydYamluiics MO mporpamMmme
0akajlaBpUAaTa J0JI/KEH !

Obnadams cnenyrouumu npodeccuonHanbabiMu (1K) komneTenusamu:

CIIOCOOHOCTBIO MTPOBOANTDH AHAIH3 ChIPhsI, MATEPUATIOB M TOTOBOM MPOTYKIIUH,

OCYILIECTBIISATh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

CIIOCOOHOCTBIO TUIAHUPOBATH M TIPOBOJIUTH (PU3NICCKUE U XUMUICCKHE IKCIIEPHUMEHTHI,
MPOBOANTh OOPabOTKY HMX pe3yldbTaTOB M OILIGHHWBATh TMOTPEUTHOCTH, BBIJIBUTaTh
TUTOTE3bl W yCTAHABIMBATh TPAHUIBI WX TPUMCHCHHS, TPUMEHITH METOBI
MaTEeMaTHYeCKOT0 aHAJIN3a U MOACITUPOBAHNUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenosanus (ITK-16).

3uame:

OCHOBHBIC TIOHSTHS W METOIBl JIUCKPETHOW MAaTEMAaTHKH, MAaTEMaTHUYECKHX METOJIOB
penieHus nmpodeccuoHalbHbIX 3a1a4.

Ymems:

MPUMEHSTh MaTeMaTHYeCKHEe METOJbI MPU PEUICHHH THUIIOBBIX MNPOGECCHOHATHHBIX
3a7ad4.

Brnaoems:

METOJIaMHU TTOCTPOCHUSI MaTEMaTHYECKOW MO THUITOBBIX MPO(HECCHOHATBHBIX 33]1a9
U COJIepKaTeIbHON MHTEPIPETAIMU TTIOTYyISHHBIX PE3YIbTATOB.

3. Kparkoe conep:kanue TUCIUNIUHBI:

BBenenue.



Ponp nmuckperHolt MareMaTMKM TpU  pa3pabOoTKe U JKCIUTyaTallud  XHMHKO-
TEXHOJIOTHUYECKUX CUCTEM.

1. JJiIeMeHTbI TEOPUH MHOKECTB U ajiredpanyecKkue CTPyKTypbl.

BBenenne B IMCKpPETHYIO MaTeMaTuKy. Poiib JUCKPETHON MaTeMaTHKH IpU pa3paboTKe
U 3KCIUTyaTallud XUMHUKO-TEXHOJIOTMYECKUX CHUCTEM. MHOXKECTBA, OTHOIIEHUS M (DYHKIMH.
3amaHre MHOXKECTB M OCYIIECTBJICHHE omnepauuii Hax HuMH. CrocoObl 3amanus. Onepanuu
O0bEIUHEHNs, TIEPECeUeHMs, PA3HOCTH, JONOJIHEHUS U  JIeKapToBa IPOU3BEIEHHUS.
Axcuomatuka TeopuH MHOXecTB. Aunrebpa Kantopa. MuHuMH3anMs mpeacTaBICHUN
MHOXeCTB. Jlnarpammer Ditniepa-Benna. bunapusie otHomeHus. CriocoObl 3aaHuss OMHAPHBIX
otHomeHuid. CBoicTBa OMHAPHBIX OTHOIICHMA. Pa3ouenus. OTHOIICHHUS SKBUBAJICHTHOCTH U
nopsiaka. [IpeacraBiaeHue N-apHBIX OTHOIICHWH OMHApHBIMU. Anreopa oTHomeHud. OyHKIwH.
Wubekuus, ciopbekuus u Ouexnus. Anredpamueckue CTpykrypbl. [lomyrpynmnsl. MoHOUIBL
I'pynner. [Moarpynmer. [uknmudeckue rpymnmbel. ['pynmbsl moactaHoBoK. M3omopdusm rpymir.
Cmexnble iaccel 1o mnoarpynne. Hopmanbhbie aenutenu. @akrtop-rpynnbsl. Kosbna:
olpezeeHus, CBOKWCTBA, IpuMepsl. 1loms.

2. DJieMeHThI Teopuu rpagos.

I'padsl. 3amanue u xapakrepuctuku rpados. Bunel rpagos. Iloarpadsi. Matpurisi
CMEKHOCTH M MHUUAEHTHOCTH. CreneHu BepimimH. Mapmpytel Llenu. [{uknel. Paccrosnue
MeXJy BepiminHamu. Jluamerp u paguyc rpada. YHapHble M OuHaApHbIE OIepaluu Haj
rpadamu. JlonosnHeHnue rpada. YnaiseHue U 100aBiIeHUE BEpLIMH. Y ajieHHWE U JoOaBICHHE
pedep. OrtoxnecrBnenue BepmuH. Pacmeruienune BepmuH.  OObenuHeHue rpados.
[lepeceuenme rpados. Kommonentsr cBsa3HocTH. MocTsl. Bepumanas n pedepHasi CBSI3HOCTb.
CBS3HOCTb OpPUEHTUPOBAHHBIX TI'padoB. AJITOPUTM BBIUMCIEHUS CBS3HOCTU. BHyTpeHH:s
ycTOH4YMBOCTh. BepimmHHOoe uwnciao He3aBUCHMMOCTH. PebGepHoe uHCIO HE3aBHUCHUMOCTH.
Bepuunnoe u peGepHoe nokpeitue rpagda. Buemnss ycroitunBocts. Bepinnnoe u pedepHoe
YKCJIO BHEIIHEW ycTOoMUMBOCTU. L{UKIIBI M pa3pe3bl. DinepoBbl HUKIIBL. |'aMUIbTOHOBBI LIUKJIBL.
[TnanapHocTh 1 ykiazaka rpados. I'panu minockoro rpada. Packpacka rpados. Xpomatuueckoe
yucio. l'umoreza wethipex kpacok. [lepeBpsa. Ompenenenus. CroiictBa. Teopema Komm.
dyHaamMeHTanpHas cucTteMa HUKIOB. OCTOB HaMMEHBILErO Beca. YIOPSIOYEHHBIE AEPEBBS.
bunapssle nepeBbs. JlepeBbsi COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

3. ByaeBbl pyHKIuM.

Anrebpa noruku. byneBsl pynkiuu. Crnioco6s! 3amanusi. byneBsl QpyHKIIMKU OAHOU U
JIBYX MEPEMEHHBIX U uX cBoiicTBa. Dopmyisl OyneBoil anredpel. OCHOBHBIE 3aKOHBI OYIIEBOIi
anreOppl.  OKBUBaJNEHTHOCTH  (Qopmyn. [lpunmun  nBoiictBeHHocTH.  CoOBepIIICHHBIE
IU3BbIOHKTUBHBIE M  COBEpUICHHBIE KOHBIOHKTHBHbIE HOpMajibHble (QopMbl. CHCTEMBI
AJIEMEHTapHbIX OyneBbIX (yHKIUNA. @OYHKIMOHAIBHO IOJIHBIE CHCTEMBI 3JIEMEHTapHbIX
OyneBbix ¢yHkuui. [IpuMepsl (QyHKIMOHAIBHO MOJHBIX Oa3zucoB. BaxHeiine 3aMKHYTbIE
kimaccel. TeopemMa o0 (yHKUMOHANBHOM moaHOTE. MuHuUMH3anus OyneBbIX (QYHKIMM.
CokpamieHHasi, TynukoBas W MuHMMaibHas ¢(opmel. Kapter Kapno. Meton coderanus
nHIekcoB W meton KyaitHa. MuHMMU3anus KOHBIOHKTUBHBIX HOpPMalIbHBIX ¢dopm. O0630p
NPUIIOKEHUH JUCKpeTHON Marematuku. Pa3paboTka 53(@eKTuBHOrO MareMaTHyecKoro,
MIPOrpaMMHOT0, WH(GOPMAIMOHHOTO U TEXHUYECKOro O0OecreyeHusi Ha OCHOBE METO/0B
JUCKPETHON MaTEMATHUKH.

5. UcunciieHne BbICKa3bIBAHUI.

BBenenne B MaremaTuueckyro Joruky. Kparkue cBeneHus U3 MCTOpHUHU
MaTeMaTH4ecKol JOruku. Ponb mMaTemaTnuyeckoil JIOTMKH MpH pa3padOTKe M IKCIUTyaTalluH
XUMHUKO-TEXHOJIOTHYECKUX CcUCTeM. DopMalbHbIE AKCUOMATHYECKUE CHCTEMbl. CHUMBOJIBI,
BbIpaXXEHUS, POpMyJbl, akcoMbl. [IpaBuio BbIBO/A, HEMOCPEACTBEHHOE CIIEJCTBHE, BBIBOJ,
teopema. Jlornka BbicKa3piBaHMid. Jlormueckuii BeiBoa. Axcuombl. [IpaBmio modus ponens.
Teopema genykuuum W mpaBuio  cwuioru3ma. IlomHOTa W HENPOTUBOPEYHMBOCTS.
HezaBucumocts akcuom. Paspemmmocts Teopuu. [lpyrue akcuomatusauuu. IIpoBepka



BBIBOJIMMOCTH C TOMOIIbIO UCTUHHOCTHBIX Tabmul. CekBeHuuu ['eninena. Mopaenbs MupOB
Kpunke. Meton pezomonuii Pobuncona. Meron knay3 Boura. OO6patnbiii meron MacnoBa
(6nmaronpuaTHBIX HAOOPOB).

6. UcunciieHue nNpeiuKaToB U HEYeTKAaA JOTHKA.

Jloruka mpeaukaToB. ABTOMarHU3alys Jioruyeckoro BbiBoja. [lepemennsie, GpyHkuuu,
TEPMBI, TPEIUKaThl, KBaHTOPHL, (popmynel. OOmacte naeiicTBus kBaHTOpa. CBOOOAHBIE U
CBSA3aHHbIE IIEpEMEHHBIE. WNHurepnperanuu, PaBHOCUJIBHOCTb. Pacno3naBanue
obme3naunmocT. [Ipobrema pa3pemmMocTH. AKCHOMBI H IpaBWIa BBIBOJA HCUYHCICHUS
npeaukaroB. Teopema aenykunu. HempoTuBopeunBOCTh 1M NOJIHOTA. BrIHECEHHE KBAHTOPOB U
npenBapeHHas HopMmaibHas (opma. CkylneMOBCKHE CTaHAapTHBIE (OPMBI. DpOpPaHOBCKHIA
yHHUBEpCYyM U Teopema OpOpana. [loacranoBka u yHudukanus. MeTon pe3oirouuil U ero
nonHota. Crparerun Meroaa pe3ontouuid. Ju3btoHkThl XopHa. [IpuHIMI JOTHYECKOro
nporpammupoBanusi. Heuetkue mHoxxectBa. Heuerkas noruka. [losiBlieHHe U CyTh HEYETKOCTH.
@opManuzanus HedeTKoCcTH. (DyHKIMSA NPUHAUICKHOCTU. JIMHIBHCTHYECKAs IEPEMEHHas.
Onepanuu HaJ HEYeTKUMH MHOXecTBamH. HeueTkas apudmeruka. Meronsl aedaszzuduxarum.
Heuetkue otnomenus. CTaHAgapTHbIE HEUETKHE JIOTHYECKUE orepanuu. HeueTkuil BBIBOJL.
CreneHn HICTUHHOCTHU U CTENIEHU YBEPEHHOCTU. HeueTkuil anamor Metoa pe3oJIroLuii.

7. Koneunsble aBToMaThl, MAalIMHbI ThropuHra-Ilocra, ¢ji0KHOCTH BHIYMCICHHH.

DneMeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMAaTHOTO IIpeoOpazoBaHus HH(GOPMALIUU U
KOHEUYHOTO aBTOMarta. CriocoOsl 3aanus aBToMaroB. ABTomaTtsl M u Mypa. [Iporpammuas
W amnmnapaTHas peajiu3alus aBTOMAaTOB. OKBUBAJEHTHOCTh M MHUHUMU3AIMS aBTOMATOB.
Mammnabl Teropunra-Ilocra. ®opmanuzanus TOHATHS AITOPUTMa U (POPMATBLHBIC MOJEITH
anroputMoB. MammHa ThlOpHHTra: OmpeeseHus, CBOICTBa, rpadsl mepexoaoB. MarnHa
ITocra. Ilporpammbr mims mamuH. [Ipobrmema pacmo3naBanus. [IpoOiieMa OCTaHOBKH.
AnroputMuyecku Hepaspemumbie mpodaembl. CI0XKHOCTh aNrOpuTMOB. Mepbl CII0KHOCTH.
BpemenHas ¥ €MKOCTHas CIIO)KHOCTb. ACHUMITOTHUYECKAs CIOXKHOCTb, MOPSIOK CIOXKHOCTH,
CIOKHOCTh B CpeIHEM MW B XyaumweM ciydae. TpyaHopaspeliMMble — 3aJayu.
HenerepmunupoBannass mamumua Teropuara. Kmaccer P u NP. NP-mommbeie 3amaun. NP-
MOJIHOTa MPOOJIEMBI BBITOTHUMOCTA (DOPMYN JIOTHKH BbICKa3biBaHHU. OO030p MPUIOKEHHIMA
MaTeMaTH4ecKol Joruku. HampaBineHus: UCIoNb30BaHUs anmnapaTta MaTeMaTHYeCKON JIOTUKH B
3amayax TmpakThuueckoil wuHopmatuku. Croemudukanmus W BepuUKALUA MTPOrPaMMHO-
anmnapaTHBIX IPOEKTOB, JIOTUYECKOE MPOrpaMMHUpPOBAHUE, MOCTPOECHHUE OHTOJOTUH, S3BIKU
OOIIeHHS] UHTEJNIEKTYallbHBIX areHTOB.

4. O0beM yueOHOH THCHMILINHBI:

O6Bvem
Bz paboteit paboTsI B 3aueTHbIX B akanemunueckux
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 108
10 y4e0HOMY ILIAHY
AYyIUTOPHBIE 3aAHSITHSI: 0,23 8,2
Jlexnun 0,11 4
JlabopaTopHbIie pabOThI 0,11 4
CamocrositesbHas padora (CP): 2,67 96
[ToaroroBka K J1abOpaToOpHBIM paboTam
CaMocTosiTenbHOE N3YUEHHUE PA3/IETIO0B Kypca 2,67 96
Bui HTOroBOro KOHTpPOJISA: 3a4eT 0,10 3auer (3,8)
O6Bvem
B paboteit paboTsI B 3agerHbIX B actp. gyacax
eIMHUIIAX
O0mas TPyAI0eMKOCTh JMCIUILTHHBI 3 81




10 y4e0HOMY ILIAHY

AyAUTOpPHBIE 3aHATHS: 0,23 6,15

Jlexun 0,11 3

JlabopaTopHbIie paboThI 0,11 3

CamocrositesbHas padora (CP): 2,67 72

[ToxroroBka K 1a00paTopHBIM paboTam

CamMocTosITeIbHOE H3YUCHHE Pa3/IesIOB Kypca 2,67 72

Buj HTOroBOro KOHTPOJIS: 3a4eT 0,10 3auer (2,85)
AHHOTAIIUA

paboueii mporpaMMbl TUCHHIIIHHBI
«lonosHuTenbHble raaBbl pusukn» (b1.B.J[B.03.01)

1. Heap AMCUMIUIMHBI — TIPUOOPETEHHE CTYACHTAMH 0oJiee TIyOOKHX (PM3UYECKUX 3HAHUHN U
YMEHHUE NMPUMEHATh UX B IPYTUX €CTECTBEHHOHAYUHBIX JTUCIMITIIMHAX.

2. B pe3yabrare u3y4deHusl AUCUMILIMHBI 00y4dawuuiica mo mporpamMe 0akajiaBpuara
JAOJIZKEH:
Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

CIIOCOOHOCTBIO IIIAHUPOBATh W MPOBOAHUTH (PH3UYECKHE SKCIICPUMEHTBI, MPOBOIMTH
00paboOTKy HMX pe3ylbTaTOB M OLIEHWBATh IOTPEIIHOCTH, BBIIBUraTh THIOTE3bl U
yCTaHABJIMBaTh rpaHuibl uX npumeHenus (ITK-16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWS OCHOBHBIX (DU3MUYECKUX TEOPUH YIS PEIICHUI
BO3ZHUKAIOMINUX (PU3MUECKHUX 3a/1ad, CaMOCTOSITENILHOTO MpHOOpeTeHus (HU3HMUECKUX
3HAHWUW, JUIS TIOHMMaHUsS MPUHIMIIOB PaOOThI MPUOOPOB M yCTPOWCTB, B TOM YHUCIIC
BBIXOJISIIHMX 32 MPEesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3name

¢buznyecKrue OCHOBBI KBAHTOBOM CTaTUCTUKU (MCXOJHBIE «0a30BBIC)» MOTOKEHHUS,
OCHOBHBIC KBAaHTOBBIE CTATUCTUICCKUE PACTIPEIICIICHHUS);

DIIEMEHTHl 30HHON TEOPHH TPU TPAKTOBKE Ppa3NUYHBIX CBOWCTB METAJIOB,
JTUDJIEKTPUKOB ¥ MOTYIIPOBOHUKOB;

0a3oBble (PU3MUECKHE TMOHATHS O KBAHTOBBIX TEOPUSX TEIIOEMKOCTH (Ha TpUMepe
KPUCTAIITNYECKHUX TEIN);

areMeHThl (GU3UKU TBEPAOTO Tena (MCXOAHBIE MOHSATHS O KpHcTauiorpaduu, THUMAX
KPUCTANTMYECKUX CTPYKTYp; CBEJCHHUS O SBJICHHM W KBAaHTOBOW TPAKTOBKE
CBEPXITPOBOANMOCTH).

Ymemo:

MIPUMEHSTh UCXOHBIC (hU3HUeCKUe (TEOPEeTUUECKUE) 3HAHUS TIPU PELICHUN
poeCCHOHANIBHBIX 3a]1aY;

MPOBOJNTH OIEHOYHBIC PACUEThl U OCYIIECTBISATH (Ha KAYECTBEHHOM YPOBHE) aHAIU3,
HaOTI0JTa€MBIX SBJICHH.

Braoemy:

HaBbIKaMU 000CHOBAHUS CBOMX CYXKICHHM, YTO CIIOCOOCTBYET MPAaBUILHOMY BBIOOPY
METOJUKH TPOBOAMMOTO CTYJCHTOM HCCIIEOBAHMUS.

Kpartkoe conep:xanue TMCHMILINHBI:

1. DjeMeHTBLI KBAHTOBOM CTATHCTHKH

DneMEeHThl KBAaHTOBOM cTaTUCTUKHU. KBaHTOBas cucTeMa M3 OJUMHAKOBBIX yacTUl. [IpuHuummn
TOXKJECTBEHHOCTH OJIMHAKOBBIX 4YacTull. CHMMETPUYHBIE U HECHMMETPUYHBIE BOJIHOBBHIE
(YHKIIUH, OMHUCHIBAIOIINE COCTOSHUSI TOXKICCTBEHHBIX MHUKPOYACTUIl. BO30HBI U (hEPMHOHBI.




[Tpunmun Ilaynu. KBanToBbIe cTratHcTHYecKue pacrnpeneneHus boze-DitHmreliHa n1 depMmu-
Jupaka. BbIpoKI€HHBIN 371€KTPOHHBIN ra3 B KpUCTa/UIax (METaJuIbI).

2. Metajuibl, AM3JIEKTPUKHU U MOJYNIPOBOAHUKH € TOUYKH 3PeHHsI 30HHON TeOpUHU
OHeprerudeckue 30HbI: craTucThka Pepmu-/lupaka, »sHeprus Pepmu. ODIEKTPOH B
MEepPUONYECKOM ToJie KpucTasuia: 3¢ (eKTUBHASI Macca 3JIEKTPOHA.

3. D1eMeHTHI (PU3UKH TBEPAOIO TeJa.

Ouszuka TBEpHoro tena (OTT): ompenenenue, cBsI3b C IPYrUMH TUCHUIUIMHAMU, OOBEKTHI
W3y4eHHs, Kpyr pemaeMbix 3agad. CBs3p ¢ Kpuctauiorpaduel, KpUCTAIOGU3UKON U
kpuctauioxumued. KonneHcupoBanHoe coctostHue. llonxon k onucaHuio TBEPIABIX Tedl.
Crpykrypa xkpuctamioB. Cummerpuss u (uU3HYeCKHe CBOWCTBA KPHUCTAIOB. THIIBI
KPUCTAINIMYECKUX CTPYKTYp (00Imas xapakrtepucTuka). [InoTHble ymakoBku: KyOuueckas u
reKcaroHajibHasi (Ha KauyeCTBEHHOM YpoBHe). [loHsTHe O CBepXMpoOBOAMMOCTU (KBAHTOBBIE
MIpe/ICTaBJICHUS Ha KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHO THCIUNTHHBI:

B . B sauemipix B akanem. yacax
uasl yaeOHOM paboThl €IUHULAX

OO0u1asi TPy10eMKOCTh JUCHUNJIMHBI 10 Y4€0HOMY IJIaAHY 3,0 108
AyIUTOpPHBIE 3aHSITHSI: 0,23 8,4
Jlexumu (JIek) 0,11 4
[pakTuueckue 3ansarus (I13) 0,11 4
CamocrosTeabnas padora (CP): 2,53 91

Bua koHTpoOJIA: 3K3aMeH 0.24 Sx3amen (8,6)

AHHOTaNUA
padoueii MPOrpaMMbl TUCHUHTLTHHBI
«Snepuas ¢puszuka» (b1.B.1B.03.02)

1. ey 1 32124y TUCHMILIHHBI

Heabo AUCHUNJMHBI SBISIETCS TPUOOpETEHNE CTYACHTaAMH 3HAHUM MO OCHOBHBIM
paznenaM (GU3UKU U YMEHHUIO IPUMEHSTh UX B IPYTHX €CTECTBEHHOHAYYHBIX JUCIUTIIMHAX.

OCHOBHBIMH 331a4aMU JUCIHUIJIMHBI, PEIICHUE KOTOPBIX 00€CIIeUYnBaET
JOCTUXEHUE LEIIH, ABIIAIOTCA: GOPMUPOBAHKE MPEICTABICHUN 00 OCHOBHBIX (PM3MUYECKHUX 3aKOHAX
MPUPOABI H METOJIaX TEOPETHUECKUX MCCIIEAOBAHUN PA3THMUHBIX (PU3NUECKUX SBJICHUM, a TAKXKe 1aTh
MIPENICTaBJICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOAAX HCCIIeI0BaHMS.

2. TpedoBaHus K pe3yjbTaTaM OCBOEHHS TUCHHIITUHBI

N3yuenne kypca (U3MKM MpH MOATOTOBKE OakanaBpoB o HampasieHuro: 18.03.01
XuMuyeckasi TEXHOJIOTUS

CIOCOOCTBYET MPUOOPETEHHIO CIISAYIOIUX KOMITETEHITUH:

[InanupoBaTh M NPOBOAUTH (PUIUUYECKHE SKCIEPUMEHTHI, MPOBOIUTH 00pabOTKY UX
PE3YJIBTaTOB U OLIEHWBATH NOTPELIHOCTH, BBIABUIATh TMIIOTE3bl U YCTAaHABIMBATh IPAHUIBI UX
npumenenus (ITK-16).

['OTOBHOCTH HCHOJB30BATH 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPUH Ui pELICHUS
BO3ZHUKAIOMIUX (PU3NYECKUX 3aJ]lad, CaMOCTOSITEIbHOTO MpuoOpeTeHust (HU3HUECKUX 3HaHU,
JUIE TIOHUMaHUs TPUHIMIOB pabOThl MPUOOPOB M YCTPOMCTB, B TO YHCIE BBIXOJAIIMX 3a
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19).



3. B pesyabTaTe n3yueHHs! JHCUMILINHBI CTYIEHT JA0JI/KEH:

3HATh.
- (hu3nUeCKre OCHOBBI KBAHTOBOW CTATHCTHKH (MCXOAHBIE «0a30BBIEY ITOJIOKEHHS, OCHOBHBIC
KBAHTOBBIE CTATHCTUYECKHUE PACTIPEICTICHHS);
- QJIEMEHTHI 30HHON TEOPHHU IPH TPAKTOBKE PA3IMYHBIX CBOMCTB METAJUIOB, JHAIEKTPUKOB U
MOJTYTIPOBOTHUKOB;
- 6a30BbIC (PHU3HYECKUE TIOHATHUS O KBAHTOBBIX TEOPHUAX TEINIOEMKOCTH (Ha IIpUMepe
KPUCTAJNINYECKUX TEI);
- QIIEMEHTHI PU3UKH TBEPIOTO Tema (MCXOAHBIC TIOHATHUS O KpUCTaIorpaduu, THIIax
KPUCTAJUTMIECKUX CTPYKTYP; CBEJICHHS O SBJICHHH U KBAHTOBOW TPAKTOBKE
CBEPXIIPOBOMMOCTH).

yMeTh!
- IPUMEHSTh UCXOAHBIE (PU3NUECKHE (TCOPETHUUECKUE) 3HAHUA MIPU PEIIeHUH NMpodeccuoHaTbHBIX
3ajad;
- TPOBOJHWTH OLEHOYHBIE PAc4Y€Thl M OCYIIECTBIATh (Ha KA4eCTBEHHOM YpPOBHE) aHau3,
HaOJII01aeMBIX SBICHUH.

BJIA/IETh.
- HaBBIKAMH OOOCHOBAHHUS CBOMX CYXKICHH, YTO CIIOCOOCTBYET MPAaBUILHOMY BBIOOPY METOAMKH
MIPOBOJAMMOTO CTYAICHTOM HCCIIEIOBAHUSI.

4. Kpartkoe cogep:kanue JTUCHUIIIMHBI:

Cemectp 4
1. MECTO U 3HAUEHME SIJIEPHON ®U3UKU
[Ipeamer AD. Mecto u 3Hauenue SID B coBpeMEHHOM ecTtecTBO3HaHMU. OCHOBHBIE 3a/auu,
rnmporpamMma M CTpyKTypa Kypca. OcHOBHbIe 3Tambl pasutus SAD. Buasl pyHmaMeHTaIbHBIX
B3auMoJielicTBUi. Macmtabbl M eJUHUIBI M3MepeHui (uznyeckux aucUIIMH. OcoOeHHOCTH
¢bu3nUecKux SBICHUN B MUKPOMUDE.
2. CTATUYECKHE CBOMCTBA ATOMHBIX SIJIEP
OCHOBHBIE CTaTHUECKUE CBOMCTBA SIIEP: MACCOBOE YUCIIO, IEKTPUUECKUH 3apsijl, COCTaB, Pa3Mepsl,
DHEPrus CBA3M, CIMH, MOMEHT KOJMYECTBA [BMIKCHMSA, MATHUTHBIA MOMEHT, KBaJApPYIOJIbHBIN
MoMeHT. CBoiicTBa aaepHbIX cuil. OCHOBBI TEOpUU AAEpHBIX cwil. Moaenu aToMHbIX saep. Paznen
Buasl paanoakTHBHOCTH, pagUOaKTHUBHBIE CEMEWCTBA. 3aKOHBI IPOCTOIO M CIOYKHOIO
PaMOaKTUBHOTO pacraja. 3aKOHOMEPHOCTH anb(a- OeTa- u raMmMma- pacnana. [lonsarue o saepHoit
sHepreTuke. [IpoGiembl U NEPCHEKTUBBI PAa3BUTHSI MUPOBOI M OTEUECTBEHHOW YHEPIEeTHKH, POJIb
ATOMHOM PHEPrux. DJIEMEHTapHasl TEOPHUs NEICHUs. DHEPrHUsl U MPOAYKTHI AeneHus saep. OCHOBBI
LENHOro Ipouecca. SnepHele peakuuu cuHre3a. TepMmosaepHsle peakuuu Bo BceeneHHol u B
nabopaTopHbIX ycsoBHsX. [Ipobiembl ynpaBisieMoro TeEpMOsIIEPHOTO CHHTE3a
3. B3AUMOJIEMCTBUE U3JTYYEHMS C BEIIIECTBOM
Honmsupytomee wusnydeHue. OOmuMe 3aKOHOMEPHOCTH B3aUMOJECHCTBUS HMOHU3UPYIOILErO
U3IIy4eHHUs C aTOMaMU BelleCTBA. B3auMOAEHCTBHE TSKENBIX 3apSKCHHBIX YACTHL] C BELIECTBOM.
B3aumMoneiicTBue 31€KTPOHOB U raMMa- KBaHTOB C BellecTBoM. [Ipoderu uactuiy HOHU3UPYIOILEro
n3neueHus B BemlecTBe. Knaccupukanus saepHbIX peakiuid. 3aKOHbI COXPaHEHUs B SIEPHBIX
peaknuax. MexaHW3Mbl M TapaMeTpbl SAEpPHbIX peakiuid. OCOOCHHOCTH SIACPHBIX pPEaKIUi,
MPOTEKAIOMUX TPH BO3ACHCTBUH YacTHUI], UMEIONINX paA3IHYHBIE MapaMeTpsl (dHEPreTHdYecKue,
MaccOBBI€, 3aps/IOBbIE, KOPIYCKYISPHO-BOJIHOBBIC). VICTOYHMKM 3apsyKEHHBIX YacTHIl M TaMMa-
KBAaHTOB. VICTOYHMKM HEHTPOHOB W APYrHMX HEHTpampHBIX yYacTHil. [IpuHIMIBI OOHapyXeHus,
pamuomeTpun M crnekrpoMerpun B AD. Peructpanus 3apsyKEHHBIX W HEWUTPANIbHBIX YacCTHIL
pa3IUuYHBIX OJHEprui. ['a3oBble, NOIYNPOBOAHHMKOBBIC, CLUHTUWLIALUOHHBIE M  TPEKOBBIE
JETEKTOPBL.

4.00beM yueOHOil 11 CUMIIMHBI



B actponom.
Buabl yueoHoi#i padoThI B saucTHpix B akanem. gacax Hacax
eIMHUTIAX
Oomasn TPYA0€MKOCTh JHCHHILTHHBI 110
yueOHOMY IJIAHY
3 108 81
AYyIUTOPHBIE 3aHATHS: 0,23 8,4 6,3
Jlexiuu (JIek) 0,11 4 3,0
JIabopartophble 3anatus (J1aod) 0 0 0
[IpakTudeckue 3aHATHS 3,0
(I13) 0,11 4
CamocrositensHasi padota (CP): 253 91 68,25
Bua xoHTpOJs: IK3aMeH 0,24 Sxsamen (8,6) Ix3amen (6,45)
AHHOTAIIUA

padoueil mMporpaMMbl AUCHUILINHBI
«TexHuka sKcepuMeHTANBHBIX HcciaenoBanuiin» (b1.B.J1B.04.01)

1. Ileap AMCUMIUVIMHBI: TPUOOpPETCHHE OOYYAOIIMMHUCS 3HAHUKW OCHOB METOJOJIOTHH,
MPUHIMIIOB OPTraHU3allMd UCCIEAOBAHUNM B XHUMHUYECKOW TEXHOJOTMH HEOPTaHUYECKUX
BELIECTB.

2. B pe3yabrare u3ydyeHusl IMCHUILUIMHBI o0ydawumiics mo mporpamme 0akajlaBpuaTa
TOJIZKEH:

Obnadams cienyouMu MpoPeCcCHOHATBHBIMU KOMIIETEHITUSIMHU:

— TOTOBHOCTBIO CHUCTEMATH3UpOBaThb M 0000mIaTh HMHMOPMAIMIO IO HCIOJb30BAHUIO U
dopmupoBanuto pecypcos npeanpustus (ITK-16);

— TOTOBHOCTBIO HCIONB30BaTh 3HAHHME CBOWCTB XHWMHUYECKUX OJIIEMEHTOB, COCAMHEHHUN H
MaTepUaIOB Ha UX OCHOBE JIJIsI PelieHus 3a1au npodeccuonanbhoi aesteapaocta (ITK-18);

— FOTOBHOCTHIO M3y4YaTh HAyYHO-TEXHUYECKYI0 MH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIH
OmBIT 10 TemMatuke uccnenoanus (ITK-20)

Buame:

- METONbl HuccienoBaHus (PAa3oBBIX paBHOBECHN B TETEPOTCHHBIX CHCTEMax, KpPUTEpUU
YCTaHOBJICHUSI PAaBHOBECHS,

- OCOOCHHOCTH HCCJIEIOBaHMS PABHOBECUN B CHUCTEMAaX «Ta3 - JKUIKOCTHY, (CKUIKOCTh —
TBEPJIOE TEIIO», «T'a3 — TBEPJIOE TEIIO;

- METO/IbI H3yUEHUS] KWHETUKU TOTIOXUMHUYECKUX U T€TePOTeHHO-KAaTaATUTUIECKUX TPOIECCOB
Ymemn:

- MPUMEHATH npaBwia ['MO0ca Ui HaXOXKACHUS MPENeTbHOM Pa3MEPHOCTH B HCCIIEIOBAaHUH
PaBHOBECHI;

- KOHCTPYHUPOBATh DJKCHEPUMEHTANBHYIO YCTAaHOBKY JUIsl HCCIEAOBAHMS pPaBHOBECUS U
KUHETHKU TETEPOTeHHBIX MPOIIECCOB;

- POBOJUTH IKCTIIEPUMEHTHI 10 33/IaHHBIM METO/IUKaM;

- AaHAJIM3UPOBATH PE3YyIbTATHI SKCIIEPUMEHTOB;

Bnaoemn:

- METOJaMH TEOPETUYECKOT0 U OKCIEPUMEHTAIBHOTO WCCIIEIOBAHUS TEXHOJOTHUUECKHUX
MPOLIECCOB MPOU3BOJICTBA HEOPTaHUUECKHUX BEIIECTB U MATEPUAJIOB;

- METOJIJaM{ MaTeMaTUIECKOi 00pabOTKU PE3yJIbTaTOB SKCIIEPHUMEHTA.




3. Kpartkoe cogep:xanue JTUCUMIIMHbBI

Pasznen 1. OcHoBHBIE 337]a41 YKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM B XUMHUYECKON TEXHOJIOTHH.
MaremaTnueckasi 00pabOTKa pe3yJbTaToB 3KCIepuMeHTa. OCHOBHbBIE MPUHLUIBI HU3YyYCHMS
($a30BBIX  paBHOBECHi, BBITEKAIONIME W3 KOHIEMIWW JAWHAMHYECKOTO  PAaBHOBECHS.
Hcnonb3oBanune mnpaBwia ¢a3 [mbGbca 111 HaXOXIEHUsS MPENebHOM pa3MEpHOCTH B
uccleToBaHmsIX (a3oBbIX paBHOBecH. KpuTepun ycTaHOBICHUS MPAKTUYECKOTO PAaBHOBECHS.
OcCHOBHBIE METOIBI H3Y4YECHHs DPABHOBECHA: CTATHYECKUM, OuHamudeckuil. Mccimenosanue
PaBHOBECHS B CUCTEME KMJIKOCTh - TBEpIO€E Teno. McenenoBanre paBHOBECHs B CUCTEME a3 -
XKHUAKOCTh. MccnenoBaHue paBHOBECHS B CUCTEME ra3 - TBepaoe Teno. OCHOBHBIE THIIBI
CUCTEM, IIapAMETPhI U UHTEPBAII UX U3MECHCHMS.

Pa3znen 2. MccnenoBaHne KWHETUKY KaTAIUTUYECKUX PEAKIMi B CUCTeMax ra3 - KaTajau3aTrop U
KHUJIKOCTh - KaTajau3aTop; OOIIie MPUHIMIIBI, JUMUTHPYIOIINE CTaJAUU. DKCIIEPUMEHTAIbHbIC
BO3MOKHOCTH UCKJIFOUEHHS JU(PPY3NOHHBIX COCTABIAIOIINX. MHOIOKOMIIOHEHTHBIE CUCTEMBI,
NPUHIUNB "HCKIIOYeHHs" KOMIIOHEHTOB MpPHU ONpPEICNCHHH KOHCTAaHT M K03()(UIMEHTOB.
IIpoTOYHBI peakTop MIEaTbHOI'O BBITECHEHUS M €ro MOJENb NPUMEHHUTENBbHO K OOpaTHOH
3agaue. VHTerpanpHelii U auddepeHnnanbHblii peakTopbl. L[MpKyISAIMOHHBIE YCTaHOBKH.
CpaBHuTENIbHAs XapaKTEPUCTUKA IPOTOYHBIX U HUPKYJISILMOHHBIX PEAKTOPOB.

Pa3znen 3. JlabGoparopHbie paboThl. MeTOABl aHAIM3a U KOHTPOJIS MPOIECCOB B TEXHOJOTHH
HEOPraHMYECKUX BELIECTB: MUKPOCKOIIMYECKUI METOM, XpoMaTorpadus, HU3KoTeMIlepaTypHast
azcopOuus a30Ta, TEPMUUYECKUIN aHAIIU3.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunet yueGHoi paboThl B 3au. ex. B akan. gacax
O0masi TpPya0eMKOCTh JUCHMILIMHBI 10 9 324
Y4eOHOMY IIaHy
AyauTOpHBbIE 3aHATHSA: 1,12 40,4
Jlexuuu (Jlek) 0,44 16
JlabopaTopusbie paboTsi (JIao.) 0,67 24
[IpakTuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP) 7,64 275
Bupa xonTpoJsi: 3k3amMeH 0,24 Ixsamen
(8,6)
Bunsl yueOHoI paboThl B 3au. en. B actpon. yacax
O0masi TPya0eMKOCTh JMCHMILUIMHBI [0 9 243
yueOHOMY IJIaHY
AyIUTOPHBbIE 3aHSITHSI: 1,12 30,3
Jlexumu (Jlex) 0,44 12,0
JlaboparopHbie padboTs (J1a0.) 0,67 18,0
[Ipaktuueckue 3ansatus (I113) - -
CamocrosiTtesnnasi pa6ora (CP) 7,64 206,25
9K3aMeH
Buja koHTpoOJIsI: 3K3aMeH 0,25 (6,45)




AHHOTAIIUA
paboueii mporpaMMbl TUCHUNIHHBI
«Metoanl ucciaenopanusi B THB» (b1.B.J1B.04.02)

1. Heab AMCUMILUIMHBI: TPUOOPETEHHE OOYYAIONTUMHUCA 3HAHWKA METOJOB HCCICAOBAHUS
MPOIIECCOB XUMHUUYECKOU TEXHOJIOTMH HEOPTAHUUECKUX BEILIECTB.

2. B pe3yabrare u3ydyeHusi JMCHUILUIMHBI 00ydawluiics Mo mporpamMMme daxkajiaBpuara
JTOJIZKEH:

Obaaoams clieayrmuMu TpoheCCUOHATLHBIMUA KOMIIETCHITHSIMHU:

— TOTOBHOCTBIO CHUCTEMAaTH3UpOBaTh M 0000maTh HHMOPMAIMIO IO WCIOIB30BaHUID U
dopmupoBanuto pecypco npeanpusitus (ITK-16);

— TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHHWE CBOWCTB XHUMHUYECKHX JJIEMEHTOB, COCAMHCHHU W
MaTepUaJIOB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aestenapnoctu (ITK-18);

— FOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHUUECKYIO WH(POPMAIIHIO, OTCUSCTBCHHBIH M 3apyOCIKHBIN
OIBIT 110 TeMaTuke ucciaenoBanus (ITK-20)

3name:

- OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, JJa0OpaTOPHOE OOOPYIOBAHHE ISl U3MEPEHUS U
KOHTPOJIS IaBJICHUS, TEMIIEPATYPbI, CKODOCTHU T'a30BbIX MOTOKOB;

- METOJIbI CO3/IaHMsI HU3KUX U BBICOKUX JABJICHUMN U TEMIIEpaTyp;

- OCHOBHBIC INPUHIIMIIBI UCCIEAOBAHUS PABHOBECHH B I'€TEPOI€HHBIX CHCTEMaX M KHHETHKH
TOMOXMUMHYECKUX U TeTEPOreHHO-KATATUTHIECKUX TIPOIIECCOB;

- MeTolbl (PU3UKO-XMMHUYECKOTO aHaiu3a, IMpUMEHsIeMble [Js aHalu3a pe3yibTaToB
IKCIIEPUMEHTA.

Ymems:

- OCYIIECTBJISITh BEIOOP KOHCTPYKIIMOHHBIX MAaTEPUAJIOB U MOHTaX J1JA0OPATOPHON YCTAHOBKHU;

- IPOBOJUTH UJICHTU(HUKAIIMIO BEIIECTB C MOMOIIBI0 METOI0B (DU3HKO-XUMHUECKOT0 aHAIIN3a,

- MPOBOAUTH IKCIIEPUMEHTHI 1O 33/IaHHBIM METOHKAM;

- AHAJIU3UPOBATh PE3YyJIbTAThl SKCIEPUMEHTOB;

Brnaoemw.:

- METOJIaMH TEOPETHUYECKOTO U 3KCHEPUMEHTAIBHOIO MCCIIEIOBAaHUS PABHOBECHS U KMHETHKU
MPOU3BOJICTBA HEOPTAaHWYECKUX BEIIECTB U MATEPUAIIOB;

- METO/IaMH MaTeMaTHUeCKON 00pabOTKH pe3ylIbTaTOB SKCIIEPUMEHTA.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Pazgen 1. DxcniepuMeHTanbHbIe UCCIEIOBaHUS B XUMHUYECKOM TeXHOJIOTUH. MaremaTuyeckast
o0pa0oTKa pe3yabTaTOB 3KCHEpUMEHTa. KOHCTpYKIMOHHBIE MaTepuaibl, MPUMEHSEMbIE B
nabopatopuu. IlpuGopsl a7 H3MepeHHsT W KOHTPOJII CKOPOCTH Ta30BOr0 IOTOKA,
TeMIeparypbl U AaBieHus. [IpUHIUNBI W3y4eHHs] PaBHOBECHS B TETEPOTE€HHBIX CHCTEMax:
CTaTMYECKNH, IWHAMUYecKHil. THUMNBl CcHCTEM, MapaMeTpbl W HMHTEPBal HX H3MEHEHMS.
OcHoBHbIE METOBI (PU3UKO-XUMHUUECKOTI0 aHAIN3A.

Pazgen 2. VccrnenoBanne KUHETUKU TOMTOXUMHUECKUX U KaTAIMTHUECKUX PEAKIIUN B CUCTEMax
ra3 - KaTajau3aTop U >KMJKOCTh - KaTalau3aTop; OOIKe MPUHLUIBL, JIUMUTUPYIOLIUE CTaIHH.
MHOrOKOMIIOHEHTHBIE CUCTEMBI, IPUHLIUIIBI "HCKIIOUYEHUA" KOMIIOHEHTOB IPU OIPENEICHUH
KOHCTAaHT U KO3 (UIIUEHTOB.

Pazgen 3. JlaGopaTtopHble paboThl. MeTo/bl aHaM3a M KOHTPOJIS MPOLECCOB B TEXHOJIOTUH
HEOPraHMYECKUX BEUIECTB: MUKPOCKOIIUYECKUI METOI, Xpomarorpadus, HU3KoTeMIlepaTypHas
azicopOuus a30Ta, TEPMUUYECKHI aHAIU3.

4. O0beM y4eOHOM JUCHUIIMHBI



Bunsl yueOHol paboThI B 3au. en. B akan. yacax
O0masi TpPya0eMKOCTh JUCHMILUIMHBI [0 9 304
Y4eOHOMY IJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,12 40,4
Jlexuuu (Jlek) 0,44 16
JlabopaTopHsbie paboTsl (JI1ab.) 0,67 24
[Ipaktrueckue 3ansarus (I113) - -
CamocrositesbHas padora (CP) 7,64 275
Bup xouTpoJisi: 3k3ameH 0,24 Jnczamen
(8,6)
Bunel yue6HoI paboThI B 3au. en. B actpon. gacax
O0masi TPyaoeMKOCTh JUCHMILUIMHBI 0 9 243
Y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHITHS: 1,12 30,3
Jlexuunu (Jlek) 0,44 12,0
JlabopaTopHbie paboTsl (JIab.) 0,67 18,0
[Ipaktnueckue 3anstus (I13) - -
Camocrositesbnas pa6ora (CP) 7,64 206,25
9K3aMeH
Bup xoutpoJisi: 3xk3amen 0,24 (6,45)

AHHOTAIUA
padoyeii MporpaMMbl JUCHHUIIIMHBI
«TexHosoruss MmunepaabHbIX ynoopenuii» (51.B./1B.05.01)

1. Heap AuCHUNINHBI

—  pacuMpeHue M yriayOsieHue 3HaHUN B 00MacTh (PU3MKO-XMMHUYECKUX OCHOB TE€XHOJOTUH
OCHOBHBIX HEOPTaHWYECKMX KHCJIOTHBIX, COJIEBBIX U YAOOPHUTEIBHBIX IPOIYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH, a TaKXXe COIMYTCTBYIOUIMX IPOLIECCOB: IMOATOTOBKH
CBIPbsl, 00€3BPEKUBAHMS U PEKYIIEpAIIH TPOMBILIUIEHHBIX BEIOPOCOB;

—  O3HaKOMJICHMSI C HCTOYHMKAMH MUHEPATBbHOTO ChIPbs, TEXHOJOTHUECKUMH TPeOOBaHUAMH,
MPEeIbABISEMbIMA K HEMY U METOJaMH MOJATOTOBKH MHHEPAIBHOIO CBHIPhS K XHUMUYECKOM
nepepadboTKe;

—  M3y4eHUs PU3MKO-XUMHUYECKHX OCHOB T€XHOJIOTHUH COJIEBBIX U IIETOYHBIX POJYKTOB;

—  U3Y4YEHHUS TUIOBBIX MPOILIECCOB U ONEpALMii B TEXHOJIOTHH yI00pEHUH, coeil U menoyeH;

— O3HaKOMJIEHHS C METOJaMU YTUJIM3aluu U O00€3BPEKMBAHUS OCHOBHBIX OTXOJIOB
IIPOU3BO/JICTBA;

—  B3aMMOCBSI3M TEXHOJIOTUH MOJIYYEHHS U CBOMCTB COJIEBBIX MPOAYKTOB;

—  TEXHHUKO-DKOHOMUYECKOW OIIEHKHU MPOU3BOACTB.

2. B pe3yabrare M3y4eHUs IMCUMILIMHBI 00y4armouiuiics 1Mo mporpamme 0akajlaBpuara

HOJIKeH:

Obnadams CIenyOUMMA KOMITETCHITHSIMU:



— CIOCOOHOCTHIO TPUHMMATh KOHKPETHBIE TEXHHUYECKHE pEIICHUs MpU pa3padoTke
TEXHOJIOTMYECKUX IPOLIECCOB, BBIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTUU C
YYETOM IKOJOTHUECKUX MOoCcaeacTBHM ux npuMencaus (I1K-4);

— CIIOCOOHOCTBIO TUTAHUPOBATH M MPOBOAUTH (PU3UYECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOANTH OOpPabOTKY WX pe3ylbTaTOB M OICHHWBATH TOTPEUTHOCTH, BBIJIBUTATh
TUIOTE3bl W yCTAHABIMBATh TPAHUIBl HMX MNPUMEHEHUS, MPUMEHSTb METOIbI
MaTeMaTUYeCKOro aHaJIN3a U MOJICJIMPOBAHUS, TEOPETUUYECKOTO U SKCIIEPUMEHTAIIBHOTO
uccnenoBanus (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKHX DJIEMEHTOB, COCAMHEHHUH U
MaTEepUajIoB Ha UX OCHOBE JUIS pelieHHs 3a1a4 npodeccruonanpHon nestensaoctu (ITK-
18);

— TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHUYECKYI0 HMH(OpPMAIIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke ucciaenopanus (I1K-20).
3namo:

— TEXHOJIOTHIO M 00IIue MPUHIIUIIBI OCYIIECTBICHUS XUMUYECKUX MPOLIECCOB MOTyUEHUS
MUHEPAJIBHBIX YIOOPEHU, CoIel U LIeN0Yei;

— pa3iMYHBIE CHOCOOBI PEKyMNEpalMi U YTHIW3ALUUU Ta30BbIX, JKHIKHX W TBEPABIX
OTXOJI0B MPOM3BOACTBA HEOPTraHMUYECKOTO BEIIECTB.

Ymemo:

— HCHOJB30BaTh METOJBI MCCIIEIOBAHUS M OINPEICIICHUS] MapaMeTPOB TEXHOJOTHMUECKHUX
MPOIIECCOB;  AHAJIM3UPOBATh  B3aUMOCBA3b  TEXHOJIOTMYECKHUX  MapaMeTpoB ¢
3¢ (HEeKTUBHOCTHIO TIpOIecca U Ka4yeCTBOM MPOIYKIUH; MPOBOJUTH SKCIEPUMEHTHI IO
3a/IaHHBIM METOINKAM;

—  aHaAJIM3UPOBATH MOJTYUYEHHBIC PE3YyIbTATHI.

Braoemy:

— MeTO0JIaMU Ka4eCTBEHHOI'O U KOJIMYECTBEHHOTO aHAIN3a HEOPTaHUYECKHUX BEIIECTB;

— METOJaMHU TEOPETUYECKOIO M IKCIEPUMEHTAIBLHOTO HMCCIIEIOBAHUSA TEXHOJOTHMUECKUX
MIPOIIECCOB MPOU3BO/ICTBA HEOPTAHUUECKHUX BEIIIECTB U MAaTEPUAJIOB;

— OIpeeNIeHHs] MapaMeTPOB MaTEMAaTUUYECKUX MOJENIed TeXHOJOTHUYECKUX aIlapaToB IO
AKCIEPUMEHTAIIbHBIM JaHHBIM;

— TOCTPOEHMS U ONTUMM3ALUU TEXHOJIOTUUECKON CXEMBI;

— DKCEpPreTUYEecKOro aHain3a M TEXHOPKOHOMUYECKOW ONTUMM3ALUU TEXHOJIOTHYECKUX
CXEM.

3.KpaTkoe conep:kanue Kypca

Beenenne. TexHomoruss MUHEpaldbHBIX YAOOpPEHHH B HKOHOMHUKE CTpaHbl. ChIpbeBbIE
UCTOYHHMKH, METOJbl MOJrOTOBKHM ChIpbS K XHMMHUYeckoil mnepepabotke. Kiaccubukarms
COJIEBBIX NPOAYKTOB, TpeOOBAaHMS K HX KadecTBy. THIIOBbIE MpPOLECCHl W OINEpaluu B
TEXHOJIOTUH yJnoOpeHuil. Meroapl nepepaboTKu ChIpbs B yAoOpeHHss U coiu. Dusmko-
XUMHUYECKHE OCHOBBI IMOJIyUEHHUs COJIEH M3 PAcTBOPOB: (pa3oBble paBHOBECHS] M KHHETHKA
IIPOLIECCOB B BOJHOCOJIEBBIX cHUCTeMaX. [IpOM3BOACTBO CONEBBIX M LIEJIOYHBIX IPOLYKTOB
(xanuitHbIX, (ocaTHBIX, a30THBIX, CIOXKHBIX YyIOOpPEHHM, COJbl, HEKOTOPBIX COJEil).
OCHOBHBIE OTXOJIbl TPOU3BOJACTB, METOIbl HUX YTHJIU3AUK U OOE3BpEeKUBAHMS. TEXHUKO-
SKOHOMHUYECKAsl OLIEHKA IPOU3BOJICTB, TEHAEHIIMN PA3BUTHSI OTPACIIH.

4. O0beM yueOHOI TUCIUIIUHBI

Bunsl yueOHoM paboThI

B 3au. ex. B akapn. gacax




OO01mast Tpy10eMKOCTh

3 108

JUCIUILIAHBI
KonTakTHas padora — 0,23 8,2
ay/IMTOPHbIE 3aHATHUS:
Jlexmmm (J1) 0,22 8
[Tpaktuueckue 3ausatus (I113) - -
CamocrosiTesibHas padora
(CP) 2,67 96
Bun ROlepo.Jm: 3a4eT C 0,10 320 (3,8)
OLIEHKOI

Buet ynebuoii paboret B 3au. en. B actp. yacax
OO0mas Tpya0eMKOCTh 3 81
JUCITUTUIAHBI
KonTakTHas padora — 0,23 6,15
ay/INTOPHbIE 3aHATHS:
Jlexmmm (JI) 0,22 6,0
[Tpaktueckue 3anstus (I13) - -
CamocrosiTesibHas padora
(CP) 2,67 72
Bun KOIETpo.Im: 3a4eT ¢ 0,10 320 (2,85)
OLIEHKOM

4. O0beM yueOHOI TUCIHIIHHBI

Buypt yuebHoi pabots: B 3au. en. B akan. yacax
OO01mast TpyA0€MKOCTh 3 108
JUCITUTLIAHBI
KonrakTHas padora — 0,23 8,2
ay/IMTOPHbIE 3aHATHS:
Jlexruu (J1) 0,22 8
[TpakTueckue 3ansatus (I113) - -
CamocrosiTeibHas paGora
(CP) 2,67 96
Bun KO]ETpOJm: 3a4er ¢ 0,10 320 (3.8)
OLIEHKOM

Buypt yuebroi pabots: B 3au. en. B actp. yacax
OO0mmas TpyA0€MKOCTh 3 81
JUCITUTLIAHBI
KonrakTHas padora — 0,23 6,15
ay/INTOPHbIE 3aHATHUS:
Jlexuu (JI) 0,22 6




[Tpaktuueckue 3ausatus (I13) - -

CamocrosiTesibHasi padoTa

(CP) 2,67 72

Bua konTpoJsa: 3auer ¢ 010 320 (2,85)

OLEHKOM ' ’
AHHOTAIIUA

paboueii mporpaMMbl JUCHUNJIMHBI
«AJcOpOIMS B TEXHOJIOTHHM Heoprannyeckux BemecTs» (b1.B./[B.06.01)
1. Heap JMCHUIIHHBL.

— TOArOTOBKA COBPEMEHHOIO CIEIMAIKNCTa, CHOCOOHOro paboTath B 00JacTH
aJICOPOIIMOHHBIX TEXHOJIOTHIA,

— O3HAKOMJIEHHE CTYAEHTOB C OCOOCHHOCTH TEXHOJOIMH aJCOPOIMOHHBIX IPOIECCOB,
CBSI3aHHBIX C IPUMEHIEMBIMH CIIOCO0AMK pereHepaliy aacopOCHTOB;

— OCBOGHHME METOJIOB pacueTa aJAcOpOLMOHHBIX YCTAaHOBOK Ha IpPUMEpax TUIOBBIX
MIPOIIECCOB.

2. B pe3yabrare u3ydyeHusl IMCHUILUIMHBI o0ydawumiics mo mporpamme 0akajlaBpuaTa
JMOJIZKEH:
Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTreHIusIMuU:

- CIIOCOOHOCTBIO W TOTOBHOCTBHIO OCYIIECTBJIATH TEXHOJOTHYECKHU TMPOIECC B
COOTBETCTBHHM C PErJIAMEHTOM W WCIOJNBb30BaTh TEXHUYECKHE CPEACTBA IS H3MEPEHHS
OCHOBHBIX MTAPaMETPOB TEXHOJIOTUYECKOTO MPOIIECcca, CBOWCTB ChIpbst U npoaykiuu (ITK-1);

- TOTOBHOCTBIO HCITOJIb30BAaTh 3HAHHE CBOMCTB XMMUYECKHX JJIEMEHTOB, COCTUHCHUN U
MaTepUaIOB Ha UX OCHOBE JIJIs PEeLIeHus 3a1a4 npodeccuonanbhoi aestenpuoctu (ITK-18);

- TOTOBHOCTHIO H3y4aTh HAYYHO-TEXHHYCCKYID HH()OpMAIMIO, OTCYCCTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematke uccienopanus (I1K-20).
3namo
- CBOMCTBA a/ICOPOIIMOHHBIX CUCTEM;

- TUTIBI TIPOMBIIIIJICHHBIX aJICOPOCHTOB;

- 0COOCHHOCTH MAacco- M TeTUIONEepeHoca MpHu afcopOInu;

- crocoObl pereHepanuu ajcopOoeHTOB;

- OCHOBHBIE TIPUHIIMITBI OPTaHNU3ALUH aICOPOIIMOHHBIX MPOIIECCOB;

- OCHOBHbBIE TEXHOJOIMUYECKHE U annapaTypHble 0COOEHHOCTH MTPOLECCOB.

Ymemo

- o100paTh aIcCOPOEHTHI Il KOHKPETHBIX MPOILIECCOB;

- COCTaBHTh W PAaCCUMTATh MaTePUAIbHBIA U TEIUIOBOW OallaHC Mpoliecca, UCXO/s U3 3alaHHBIX
YCIIOBH;

- COCTaBUTh MPUHIMIAAIBHYIO CXEMY U MPOBECTH TEXHOJOTHYECKUI pacueT aacopOInOHHOM
YCTaHOBKH.

Braoems

- METOJaM{ TONyuyeHUss M 00pabOTKH SKCIEPUMEHTAIBHBIX MAHHBIX MO aJCOPOIMOHHBIM
crcTeMam;

- OCHOBHBIMHU HaBBIKaMH PabOTHI € JJaOOPaTOPHBIMHU a/ICOPOIIMOHHBIMH YCTAHOBKAMU;

- METOJIAMH pacyeTa ¥ OpraHU3aIlny aJICOPOIMOHHBIX POIIECCOB;

- CBEICHUSIMHU 00 0COOCHHOCTSX aJCOPOIIMOHHBIX TEXHOJIOTUH U 000pYyI0BaHUSI.

3. KpaTkoe cogep:kaHue JUCHHUIINHBI

Paznen 1. ®usnko-XuMHYECKHUE U WH)KEHEPHBIE OCHOBHI aJICOPOIIMOHHBIX MPOIECCOB.
OcHOBHbBIE OHATHS B TeOpHH aacopOimu. KpaTtkue cBesieHHs 0 IPOMBIIUIEHHBIX aIcCOpOeHTax.
AncopOuinonHoe paBHoBecue. Kunernka ancopOuun. Termo- u MaccooOMEH B aICOPOIIMOHHBIX
nporeccax.



Pa3znea 2. TexHoJiorusi aacopOMOHHBIX MPOLECCOB!

Crioco0b1 pereHeparui acopOeHTOB U KiIacCU(pUKAIHS aJCOPOIIMOHHBIX MPOLIECCOB MO
crnocobam pereHepauuu. llukianueckue mNPOLECCHl, NMPUHIUIBI MOCTPOCHUS IUKIOTPAMM,
OpraHu3aIys MPOIECCOB, 0A00P aACOPOESHTOB, MPUMEPHI UCTIOIb30BAHUS.

Pa3nen 3. OcHOBHbBIE TUIBI aCOPOILMOHHBIX TMpoieccoB. [Ipoiecchl OCyIIKU Ta30B ¢
TEPMUYECKO pereHeparnueil ajgcopOenta. IlpuHIMnuanbHas cxeMa, TEXHOJIOTHsS Mpoliecca,
a7IcOpOCHTHI-OCYIIIUTENIN, KOHCTPYKTUBHBIE OCOOCHHOCTM OCHOBHOTO  00OPYZOBAaHMS.
KopoTtkonukioBbie nporecchl ¢ O0e3HarpeBHoi perenepauueit agcopdenta (KL[A). Ocymika
ra3zoB. AjcopOunoHHOe pasfeneHue Bo3ayxa. OCHOBHbBIE TEXHOJIOTMUECKHE U amnmapaTypHbIe
0COOEHHOCTH TMPOIECCOB.

Pa3nen 4. JlaGopaTopHblii NpPakTHKyM TO JIucUUILIAHE. [IpuMepHBI IepedyeHb
nabopaTopHEBIX PaboT:

1. UccnenoBanue ancopbuuu azotra u kuciopoga npu 25°C u armochepHOM AaBlIEHUU
BOJIFOMOMETPHUYECKUM METOJIOM;

2. VI3MepeHHe KMHETHYECKHX KPHUBBIX aJcOpOLMM a30Ta Ha afcopOEHTax pa3jHyYHbIX THUIIOB
npu 25°C u atMochepHOM AaBlICHUH U pacdeT Kod(hHUIIMEHTOB BHYTpeHHEH 1uddy3uu;

3. Ompeznenenue HACHITHON IIIOTHOCTH aJCOPOEHTOB;

4. Omnpenernenrne CyMMapHOTO 00beMa TIop YIIIEPOTHBIX aJICOPOSHTOB 10 BOJIC;

5. H3mepeHue m3oTepM aacopOIMK a30Ta U aproHa Ha IEOJHUTax Ipu 1-8 aTM U KOMHATHOM
temreparype. Pacuer ycranoBku pasneneHust Boznyxa merogom KIA;

6. HccnenoBaHue AMHAMUKH aICOPOIIMH TapOB BOJBI B CII0€ TBEPIOTO MOTTIOTUTENS;

7. W3mepeHue BHIXOJHBIX KPUBBIX aCOPOIIMU JUOKCHUIA YIIIEpO/Ia Ha IEOTUTaX;

8. Ompeznenenue NMHAMUYECKOW M PaBHOBECHOW E€MKOCTH aJCOPOEHTOB MO MapaM BOJBI IO
BBIXOJHBIM KPHBBIM;
9. Pacuer ycTaHOBKM OCYIIKH BO3AyXa C HArPEBHOU pereHepaiuei agicopoeHTa.

4. O0beM y4eOHOH JUCHUIIIMHBI

Buypt yuebHoi pabots: B 3au. en. B akan. yacax
OO01mast TpyA0€MKOCTh 3 108
JMCLUTUIMHBI
KonrakTHas padora — 034 124
ayIMTOPHBIC 3aHATHS: ' ’
Jlexmum (JI) 0,11 4
JlaGopatopusbie pabotsl (JI1ab) 0,11 4
[MpakTrueckue 3anstus (I13) 0,11 4
CamocrosiTeibHas padora
(CP) 2,42 87
Bua konTpoJs: 3auer ¢ 024 I3 (8,6)
OLICHKOH ' s

Buypt yuebroi pabots: B 3au. en. B actp. yacax
OO0mmas TpyA0€MKOCTh 3 81
JMCLUTUIMHEI
KonTakTHas padora —
ayJAUTOPHBbIE 3aHATHSA: 0,34 93
Jlexruu (J1) 0,11 3
JlaboparopHubie paboTs (J1ad) 0,11 3
[Tpaktuueckue 3anstus (I13) 0,11 3




CamocrosiTeibHas padora
(CP) 2,42 65,25
Bu konrposs: ) 0,24 Ixe3.(6,45)
IK3aMeH/3a4eT C OLleHKOi

AHHOTAIIUA

paboueii mporpaMMbl TUCHHINIHHBI
«Texnonorus karanuzaropos» B1.B./1B.06.02

1. Hea» TUCHMIJIMHBI. IPHOOPETEHNE OOYUYAIOMIMMUCS 3HAHUHN (DU3NKO-XUMHUYECKUX OCHOB
TEXHOJIOTUM KaTalU3aTOpPOB, a TaKKe OCHOBHOTO TEXHOJOTHYECKOTO0 O0O0pYHAOBaHUS
KaTaJM3aTOPHBIX MPOU3BOJICTB.

2. B pe3yabTaTe M3ydeHUs] TUCHUILIMHBLI 00ydamomuiics Mo mporpaMme 0akajaBpuara
TOJKEH

Oénaoams cnenyromumu npodeccuonansubiMu kommnereHuamu (11K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJIOIMYECKUN MPOLIECC B COOTBETCTBUU C
pErIaMEHTOM U MCIIOJIb30BaTh TEXHUYECKHE CPEICTBA Il U3MEPEHMsI OCHOBHBIX I1apaMeTpPOB
TEXHOJIOTMYECKOT0 Tpoliecca, CBOMCTB chipbs U npoaykimu (ITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHME CBOWCTB XHMHUYECKUX D3JIEMEHTOB, COCIMHEHUN U
MaTepUaJIOB HA UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHol aestenaprocty (I1K-18);

- TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHYECKYI0 MH()OPMALMIO, OTEUECTBEHHBIH U 3apyO0eKHBbIH
OIBIT 110 TeMatuke uccienaoBanus (ITK-20)

3namo:

- COCTaB U CBOMCTBA KaTaJIU3aTOPOB;

- METOJIbl MOJYYEHHUSI KaTalu3aTopoB, OCOOCHHOCTU MPOBEACHUS CTaAMN MPOU3BOACTBA U UX
BJIMSIHUE HAa CBOMCTBA KOHEYHOTO MPOIYKTa;

- OCHOBBI ()OPMOBAHUS ¥ TEPMOOOPAOOTKU KaTaTU3aTOPOB U HOCUTENIEH,

- 000pyZI0BaHNE B ITPOU3BOJICTBE KAaTaIN3aTOPOB.

Ymemu:

- AQHAIN3MPOBATh B3aUMOCBSI3b COCTaBa ChIPbs, TEXHOJIOTMYECKUX MapaMeTpoB U CBOMCTB
II0JIy4a€MBbIX KaTalu3aTOpOB;

- 000CHOBaTh M COCTABUTh TEXHOJIOTMYECKYIO CXEMy Karajau3aTopa 3aJaHHOrOo cocTaBa U
CBONCTB.

- TPOBOAWTH HCCIEIOBAHMS 10 3aJaHHBIM METOJIMKAM U AaHaJU3UPOBATh pPE3yJbTaThl
JKCIIEPUMEHTOB;

Braoemy:

- 3HAHUSAMH TEXHOJIOTUH KaTaJIu3aToOpoB 3a/1aHHOTO COCTaBa U (JOPMBI;

- [pUHOMIAMHM [0A0Opa TEXHOJOTHYECKOM CXeMbl M 000pYyAOBaHMS B IOJy4E€HUU
KaTaJanu3aToOpOB JJIS Pa3JInYHBIX IPOU3BOACTBEHHBIX ITPOLIECCOB.

3. Kparkoe comepxxanue Q11 CUUIIITHHbBI

Pasnen 1. Krnaccudukanus, cocrtaB, CBOWCTBA KaTaJu3aTOpOB. THIBI KaTaau3aTOPOB:
CMEIIaHHbIe, OCAXKJEHHBIE, TJIaBJICHbIC, CKEJIETHbIE, HAHECEHHbIE, KAaTalu3aTOpbl HA OCHOBE
MNPUPOAHBIX MATCpUaIOB W MCETOAbI HX IOJYUCHUA. OcHOBHEIE CTaguu B TIPOU3BOJICTBE
KaTaJIu3aTOPOB: CMEILIEHUE, OCaXJIEHHE, OTACIICHHE OcCaJKka OT MaTOYHOr0 pacTBOpa,
MPOMBbIBKAa oOcajka, (opMoBaHHE KaTaluM3aTropa, Cyllka, IpokaauBaHue. DopMmoBaHUE
KaTaJau3aTopoB W HoOcHTeneil: (opMoBaHWE Koaryisiued B Kamje, TabJeTupoBaHue,
IPAaHYJIMPOBAHME OKATbIBAaHWEM, OKCTpy3us. Hocurenm u HaHecEeHHbIE KaTaJlW3aTOpPBI.
CrniocoObl HaHEeCEHUS! AKTUBHBIX KOMIIOHEHTOB Ha HOCHUTENb. [IprMepsl TEXHOIOTHYECKUX CXEM
MOJIy4EHUsI KaTaau3aTOPOB.



Pazgen 2. JlaGoparopubie pabotbl. IlomydyeHue Karanu3aTopoB pPa3TUYHBIMH METOAMU:

OCaXICHHbIC, HAHECEHHBbIE, CMeIIaHHble. MoauduIupoBaHUE MPUPOIHOTO ChHIPbA JUIA
MOJIy4eHHUsl  Karanu3aropoB. @DopMOBaHHME KaTalu3aTOpPOB METOJOM  TaOJETHPOBAHHUS.
HccnenoBanne XapakTepUCTUK MOPUCTOM  CTPYKTYpPhl M KaTAJIUTUYECKUX  CBOMCTB
KaTaan3aTopOB.
4. O0beM y4eOHOM JUCHUIIMHBI
But yueOnoit paborst B 3au. en. B akan. yacax

OO0mmas TpyA0€MKOCTh 3 108

JUCITUTLIAHBI

KonTakTHast padora — 0,34 12,4

ay/INTOPHBIE 3AHATHS:

Jlexmmm (JI) 0,11 4

Jlaboparopusie paboTs (J1ab) 0,11 4

[TpakTueckue 3anstus (113) 0,11 4

CamocrosiTesibHas padora

(CP) 2,42 87

Bun KOIETpo.Im: 3a4eT ¢ 0,24 Ix3 (8,6)

OIIEHKOI

Buzer yaconoid padore: B 3au. ex. B actp. yacax

OO0m1ast TpyA0€MKOCTh 3 81

JUCITUTLIAHBI

KonTakTHas padora — 0,34 9.3

ay/INTOPHBIE 3AHATHS:

Jlexruu (J1) 0,11 3

Jlaboparopubie pa6boTs (J1ab) 0,11 3

[Mpaktuyeckue 3ansatus (I13) 0,11 3

CamocrosiTesibHas padoTa

(CP) 2,42 65,25

Bua konTposs: ) 0,24 Ix3.(6,45)

IK3aMeH/3a4eT ¢ OleHKOM

AHHOTALUA

pado4eil MporpaMmMal JUCHUILIMHBI

«BBe}IeHI/Ie B XI/IMI/I‘IeCKyIO TEXHOJOI'HIO peaKTI/IBOB n 00060 YUCTBIX BCHIECCTB»
(1.B.B.07.01)

1. Heap aucuumIMHbI: npuoOpeTeHrne 00y4yaronMMICs 3HAaHUNH U IPAKTHYECKUX HABBIKOB I10
TEXHOJIOTUM PEAKTHBOB M 0COOO YHUCTHIX BEIIECTB, a TAK)KE€ O3HAKOMIIEHHE C OCHOBHBIMH

nmponeccaMu ux nNpou3BOJACTB.

2. B pe3yabTaTe M3y4YeHUs TMCUHMILUIMHBI 00yYalouUIuiics Mo mporpaMMe 0akajaBpuara

JOJIZKCH:

Obaaoams cnenyromumu obuenpodeccuonanbubiMu (OIIK) n nmpodeccuonansupivu (11K)

KOMIICTCHIIUAMM




- CIIOCOOHOCTBIO M TOTOBHOCTBHIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCUUILIHH B ipodeccuonanbHoi nesrensHoctr (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOJIEC XUMUYECKON CBS3H B
pa3NMMYHBIX KJIaccaX XHWMHUYECKHUX COCJUHEHUH [UIs TOHHUMAHHs CBONCTB MaTepHalioB M
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, IPOTEKAIOIINX B OKpykatoriem mupe (OITK-3);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJOTHUECKUH MPOIECC B COOTBETCTBUHU C
pErJaMeHTOM U HCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JJIsi U3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOT0 Tpolecca, CBOUCTB ChIpbs U npoaykiuu ([1K-2);

- TOTOBHOCTBIO HCIOJb30BaTh HOPMATHBHBIE JAOKYMEHTHI IO KAdye€CTBY, CTaHIApTU3ALMU U
CepTHU(UKAIMU MPOAYKTOB M M3AEIHA, FJIEMEHTHl SKOHOMHUYECKOTO aHAJIN3a B MPAKTHYECKOU
nesrenpaocTH (TTK-3);

- CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHs TMpH pazpaboTke
TEXHOJIOTUYECKHUX IPOILIECCOB, BHIOUpATh TEXHUYECKUE CPEACTBA M TEXHOJIOTMU C Y4YETOM
9KOJIOTHYECKUX mociencTBuil ux npumenenus (IK-4);

3namu:

- KJIacCU()MKAIMIO PEAKTHBOB U 0CO00 YMCTHIX BEIISCTB U TPEOOBAHUS K HUM;

- TEOPETUYECKHUE U MTPAKTUUECKHE OCHOBBI UX MOTyYEHUS;

- METOJIbl OYMCTKH BEIIECTB;

- OCOOCHHOCTH MPOM3BOJICTBA M KOHTPOJS HEOPraHMYECKHUX PEAKTUBOB M 0OCO0O0 YHCTHIX
BEIIIECTB;

- SKOHOMHYECKHE U IKOJIOTUYECKUE MPOOIEMBbI TPOU3BOJICTBA U IIYTH UX YMEHBIICHUS;

Ymemn:

- HCTIOJIb30BaTh METObI MCCIIEIOBAHUS U ONPEIeTICHIS apaMeTpOB U MOKa3aTesel mpoieccoB
MOJTyYCHHUSI PEaKTUBOB M 0COO0 YUCTHIX BEIICCTB;

- QaHAJIM3UPOBATh B3aUMOCBSI3b TEXHOJIOTUYECKUX MapaMeTpoB ¢ 3PPEKTUBHOCTHIO Mpoliecca 1
Ka4eCTBOM IMPOAYKIINH;

- BBIOMPATh KOHCTPYKIIMOHHBIE MaTepHalbl s 000pyA0BaHUs, UCIOIB3YEMOr0 B MpoIeccax
MIOJTyYCHUST PEaKTUBOB M 0COO0 YUCTHIX BEIICCTB;

- TPOBOJUTH OHKCIEPUMEHTHl IO 3aJaHHBIM METOJAMKAaM U aHAJIU3UPOBATH PE3YIbTATHI
HKCIIEPUMEHTOB.

Braoemy:

- HaBBIKAMH pa0OTBI C KarajoraMd M JOKYMEHTAllMell OTEYECTBEHHBIX M 3apYyOeKHBIX
MIPOU3BOIUTENEH pEaKTUBOB U 0COO0 YHCTHIX BEIECTB;

- METOJaMH TEOPETHYECKOTO W HKCIEPUMEHTAJIBHOTO WCCICIOBAHUS TEXHOJIOTHICCKUX
MIPOILIECCOB MOJIYYEHHs] pEaKTUBOB U 0CO00 YHCTHIX BEIECTB;

- METOJIAMH OTIPEJICIICHHUS Ka4eCTBa PEaKTHBOB M 0CO00 YHCTHIX BEIIECTB.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Pazgen 1. OcoOeHHOCTH YUCTHIX BEIIECTB M PEAKTUBOB, UX MPOU3BOCTBA U KOHTPOJIS.

1.1. Hctopus, COBpEeMEHHOE COCTOSHME M NEPCHEKTUBBI PA3BUTHSA ITPOU3BOACTBA YHCTBHIX
BeIIeCTB U peakTHBOB B Poccuiickoii @enepanun, ctpanax CHI™ u 3a pyGexom. Homenkinatypa
n obnmact ux norpebieHus. OpraHuzanus MPOU3BOJCTBA. 3aayd OTPacid B YCKOPEHHH
Hay4HO-TEXHUYECKOT 0 IIporpecca.

OO01ue cBeIeHNS U TEOPETHUECKHE OCHOBBI OYMCTKU HEOPTaHUYECKUX BEUIECTB.

1.2.1. OOmue cBeAeHUS W OCHOBHBIE TMOHATHUS O YHUCTOTE BellecTBa. YMCTOTa BEIIECTBA.
®opmsl npumeceil. HopmMupoBanue npumecei.

Hcroynnku nmpuMecei B YUCTOM BEILIECTBE.

Hcrounukn mpumeced. BiausiHHe BHEIIHMX 3arps3HEHUN Ha CTelneHb O4YUCTKH. [lomamanue
npuMecei u3 arMocgepsbl. 3arps3HeHNue MaTEPUAIOM arnapaTyphl.

Oco0eHHOCTH TPOU3BOJICTBA U KOHTPOJIS UUCTHIX BEIIECTB U PEaKTHBOB.



Oco0eHHOCTH TNPOEKTHUPOBAHUS, OHKCIUTyaTallUM MW ONTHUMM3AlMM NPOU3BOACTB. [ nOKue
aBromatusupoBanuble cucrembl (['AIIC). Marepuansl mjiss M3rOTOBJICHUSI amnmnapaTyphl.
XpaHeHue U TPAaHCIOPTUPOBAHUE MPOTYKTOB.

KonTpons mpoaykroB. Ot6op mpod u MX MOArOTOBKA. METOIBI ONpEACNCHUs] COACPKAHUS
npumeceid. Onpenenenre cnenupuIeckiux CBOMCTB MPOTYKTOB.

DKOJOru4ecKre TpoOJieMbl TPOU3BOACTBA. VICTOYHMKHM 3arpsi3HEHUs OKPYKAIOMIEH Cpellbl.
[TyTu cHUXEHHS KOTMYEeCTBA OTX0/I0B, BBLIOPOCOB U CTOUHBIX BOJI.

OkoHoMuueckue ocobeHHocTtu. ChIpbeBas, SHEpreTMdyeckas W JPyTue COCTaBIISIONINE
cebecronmocTd npoayKuuu. Iyt ux ymeHbIIeHusI.

Pazgen 2. XuMudeckre METOIBI OUUCTKH BEIECTB.

TeopeTrnueckre OCHOBBI OUMCTKH BEIIECTBA U KJIacCU(UKAIIMS METO0B OUUCTKHU.
TepmoanHaMuieckue OCHOBBI OYMCTKHU BemiecTB. Koadduuuent paznenenus (pacmpeneneHus)
npumeceil. Krnaccuduxamuss MeromoB  ouucTKM  BemiecTB. CpaBHHUTENbHAsh — OLIEHKA
BO3MOKHOCTEN METOJIOB.

2.2.  OuuncTka METOJIaMU OCaXJICHUS U3 PACTBOPOB.

OuncTka pacTBOPOB OCaxAeHHEM Ipumeceid. OducTKa OCaXKI€HHEM OCHOBHOT'O BEIIECTBA.
OuncTka pacTBOPOB OT IIPUMECEN UX COOCAXKIECHUEM C HEOPTraHUYECKUMH WM OPraHU4eCKUMU
KOJUIEKTOPAMH.

Metoapl KM30UpaTENbHOTO OKHUCICHHUS WM BOCCTaHOBJIEHHsS mpumeceil. M3bupatenbHoe
KOMILIEKCO0Opa30BaHue B pacTBOPE.

2.3. Ouuctka c mepeBoJOM IPUMECH U OCHOBHOTO BEIIECTBA B ra30ByIO (azy.

l"anorenn b1 METOJ. IM'mapuanbiit METOJ. Ounctka c WCTIOJIb30BAHUEM
AJIEMEHTOPraHNYeCcKUX coequHeHu. KapOoHUIBHBIN METO/.

XUMHYECKUE TPAHCTIOPTHBIC PEAKIIUH.

OcoOeHHOoCTH ¥ BBIOOpP TPAHCIOPTHBIX pPEAKIUM Juis OuYMCTKU BemecTB. CrnocoObl
OCYILIECTBIICHUS] TpaHCIoOpTa (IEPEHOC BEIIECTBA IMOTOKOM ra3a-peareHTa, MOJIEKYJSpHOU
muddysueit, mocpeCTBOM KOHBEKIUH ).

Pasznen 3. DU3UKO-XUMHYECKHE METOIBI OUUCTKH BEIIECTB.

JuctunsiuoHHble (peKTUPUKAITMOHHBIE) METOIBI.

OcoOeHHOCTH MNpOBEACHUS Mpolecca NpHU MalbIX cojepkaHusx mnpumeceid. CrocoObl
OpraHM3ali JUCTWUISIUOHHBIX  mporeccoB. [lpoctas meperonka, pexTUUKALNA,
AKCTPAKTUBHAs PEKTU(PHUKAIINS.

Xemopektuduxarusa. MonekynspHas TucTwuisanus. Mcnons3oBaHue METOJ0B peKTU(UKAIH
JUTS TIOJTYYEHUsI 0CO00 YUCTHIX BEIIECTB.

KpucranamzaunoHHbIE METOIBI.

Kpucrammmzanus u3 pactBopoB. @pakiIMOHUPOBAHUE TPUMECEN B MPOLIECCAX KPUCTATUIU3ALMHI
3 pactBopoB. OCHOBHBIE MOKa3aTeNd M 3aKOHOMEPHOCTH (pakIMOHHpOBaHUS. BrusHue
paznmuuHbIX (aKTOpoB Ha (pakuHOHUpOBaHUE Tpumeced. [IpakTudyeckoe HCHOIb30BaHUE
MPOLIECCOB KPUCTAILTU3ALNH JIJIs1 TOJIYYEHHS] YHCTBIX BEUIECTB U PEAKTUBOB.

Kpucrannuzanus wu3 pacmnnaBoB. Teopernueckue OCHOBBL. 30HHas IiaBka. OCHOBHBIE
¢dakTopsl, Bausiomme Ha S(PPEeKTUBHOCTH mporecca. BapuaHTBl €ro OCYIIECTBICHUS H
WCTioNb3yemMasi  ammaparypa. llpuMeHeHWe 30HHOW TIUIaBKM Ui OYKHCTKH  BEIIECTB.
Hamnpasnennas kpucramuzanusi.

3.3.  DKCTpakIMOHHBIE METO/IHI.

Krnaccudukanus 3KCTpareHToB. DKCTPAKIIMOHHBIE CHUCTEMBI JJIS OYUCTKH HEOPTaHUYECKUX
BemecTB. MHOTOCTyIIEHYaThIe MPOIIECChl OUUCTKHA. OCOOEHHOCTH armapaTypHOTro 0hOpMIICHHS
MPOLIECCOB JKUJKOCTHOM IKCTPAKIIMH.

3.4.  AncopOIMOHHBIEC METO/IBI.

OcCHOBHBIE 3aKOHOMEPHOCTH M OCOOCHHOCTH aJCOpOIMM TpUMecedl W3 Ta3oB, MapoB.,
pactBopoB. Haubonee pacrpocTtpaHeHHble TuUIBI copOeHTOB. [IpakTuyeckoe NpHUMeHEHHe
aJICOPOIIMOHHBIX METOJIOB JUISI OYMCTKM HEOPraHWYEeCKHX BelIecTB. XpomaTorpaduueckuit
METO/I TIOJTyYEHHUSI YNCTHIX BEIIECTB.



NoHooOMEHHBIH METOA TMOJy4YeHWs YUCThIX BemecTB. [lomyuenue wuoHuUTOB. WX
TCpMOXI/IMI/I‘-IeCKaSI yCTOfI‘-IPIBOCTb, MEXAaHHUYCCKasA yCTOfI‘-IPIBOCTI:. TepMO,Z[I/IHaMI/IKa HNOHHOI'O
paBHOBecHsI, JWHAMUKa HOHHOrO oOMeHa. OCOOEHHOCTH HCIIOIh30BaHUSI HOHOOOMEHHOTO

METOJ1a B TEXHOJIOTUH YHCTHIX BEILECTB.
3.6.  DJIEKTPOXUMHUYECKHE METOJIBI.

Teopernueckue ocHOBEI. AnnapaTypHoe opopmiieHue. O61acTu IpUMEHEHUS.

3.7.  MemOpaHHBIE METOIBI.

Bunsl memOpan, ux xapakrepuctuka. OOnactu npumeHenus. Crenuduka anmapaTypHOTO

odopMIIeHHUS.
3.8.
Tepmoauddy3us.

4. O0beM yueOHOM JUCUUIIJIMHBI

du3nyecKkue METOIbl OYHCTKH BellecTB. MarHuTHas cemaparus, HeHTpudyrupoBaHue,

o B 3a4yeTHHIX | B akagem.

Bunel yue6HoI paboThI

CIMHUTIAX gacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 7 252
AYyIUTOpHBIE 3aHATHUS: 0,90 32,2
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP) 6 216
By KOHTPOJISA: 3a4eT ¢ OLEHKOI 0,10 3a0 (3,8)
Buner yueGHoI paboTh EHHHI:;I;IETHHX II_BIaC;prOH'
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 189
AyaUTOpHBbIE 3aHATHS: 0,9 24,15
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP) 6 162
Buja koHTpOJIsI: 3a4eT ¢ OEeHKOM 0,10 3a0 (2,85)
4. O0beM y4eOHOH JUCHUIIMHBI
Bunsr yaeGHoit paboTh EHHHIES;IETHHX I]_glaC:)I:aHeM'
O01asi TPY10€eMKOCTh IMCHMILUIHHBI 10 Y4eOHOMY IJIAHY 7 252
AyIUTOpPHBIE 3aHATHS: 0,9 32,2
Jlexruu (JIek) 0,89 32
[Ipaktuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP) 6 216
Buj KOHTpOJISA: 3a4eT ¢ OLeHKOI 0,10 3a0 (3,8)
Bt yueGHOR paboTs: B 3agernsix | B actpos.

eIMHULIAX Yacax
OO01asi TPY10€eMKOCTh IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 7 189




AyAUTOpPHBbIE 3aHATHS: 0,9 24,15

Jlexuunu (Jlek) 0,9 24

[Ipaktrueckue 3anstus (113) - -

CamocrositesbHas padora (CP) 6 162

Buja koHTpOJISi: 3a4eT ¢ OlleHKOM 0,1 3a0 (2,85)
AHHOTAIIUA

paﬁoqeﬁ nporpaMmmbl JTHCHUIIJIHHDBI
«MexaHn4YecKue npouecconl 1 anmnmaparTbl XI/IMI/I‘leCKOﬁ TEXHOJIOI'UN»
(51.B.JB.08.01)

1. Ilenu u 321244 AMCHUILVIMHBI
Heabo AucHMIUIMHBL ABIETCS (OPMHPOBAHHE Yy CTYIEHTOB OCHOB HHKEHEPHOTO
MBILLIICHMSL.
OCHOBHBIMH 321a4aMH JMCHMILIMHBI, PEIICHUE KOTOPBIX 00ECIIEUNBAET JOCTHXKEHNE
LIEJIH, SIBIIIOTCSA:
® M3y4YEHUE TUIIOBBIX FIEMEHTOB KOHCTPYKLUH XUMHUECKOT0 000pyIOBAHNUS;
® [IOHMMAaHUE TECHOM B3aMMOCBS3M KOHCTPYKLIHMU XUMHUYECKOTO 0OOpYIOBaHMS C
TEXHOJIOTMYECKUMH MTPOLIECCAMM, UX B3AaUMHOTI'O BIIMSHHUS IPYT HA APYyTa;
. IIPOBEJCHUE HEOOXOIMMBIX MPOYHOCTHBIX PACUETOB B IPOLIECCE NMPOEKTHUPOBAHUS U
OLIEHKH paboTOCHOCOOHOCTH 3JIEMEHTOB KOHCTPYKIMM XHMMHYECKOro OOOpyIOBaHUS H
YCTaHOBOK;
. oOecrieyeHre HEOOXOUMON TEXHUYECKON MH(pOpManei I BOCIIPUITHS CTYIEHTaMU
psiZia TOCIEYOUIUX TACHHUILINH.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THCHUIIIMHbI

N3yuenne kypca «MexaHHYecKHe MpPOLECCHl M ammapaTbl XMMUYECKOH TEXHOIOTHU» IO
HanpasyieHuto 18.03.01 Xumuyeckasi TeXHOJIOTHA CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOLINX
KOMIIETECHIIWMN:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesirenbaoctr (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O CTPOCHUH BEIIECTBA, MPUPOIEC XUMHUUECKOW CBS3H B
pa3NMYHBIX KJIaccaX XHWMHUYECKHUX COEJUHEHUH [UId TOHUMAaHHs CBOMCTB MaTepHalioB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoriem mupe (OITK-3);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJOTHUECKHUI MPOIiecC B COOTBETCTBUU C
periIaMeHTOM M HCIOJIb30BaTh TEXHUUECKUE CPENICTBA Ui U3MEPEHUS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOr0 Mpoliecca, CBOMCTB chipbs u npoaykuuu (ITK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBHI IO KauyeCTBY, CTAaHAAPTHU3ALUU U
CepTHU(UKAIMA MTPOAYKTOB M H3/CIHIA, HIIEMEHTH JKOHOMHYECKOTO aHAIN3a B MPAKTHIECKOM
nestenpHocTH ([TK-3);

- CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHs TMpH pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTMU C Y4ETOM
IKOJIOTMYECKUX mocieacTBril ux npumeHenus (I1K-4);

3. B pe3yabTare u3ydYeHust AMCUUILIMHBI CTYAEHT J0JI2KEH
3HATb:
¢ TCOPCTUYCCKUEC OCHOBELI MTPOLECCOB U3MCIIBUCHUSA U CMCILICHU,
® KOHCTPYKUOHWH W IMMPUHIIUIIBI )ICI\/'ICTBI/ISI OCHOBHBIX COBPEMCHHBIX MAalIWH AJId U3MCEJIBYCHUA U
CMCHICHUA MaTCpHUAJIOB;
¢ MCTOIAUKH paCUYCTa TCXHOJIOTMYCCKOI'O OGOpyI[OBaHI/DL



yMeThb:

MPOBOJIUTh MEXAHUYECKHE pacCyYeThl AJIEMEHTOB MAIIMH [JI W3MEJIbUYECHUS U CMEIICHUS
MaTepuasoB.

BJIA/I€Th:

® HaBBIKAMM aHAJIN3a MEXAHMYECKUX MPOIECCOB XMMHUUYECKUX MPOU3BO/JICTB;

® TEXHOJIOTUYECKUMU pacyeTamMu 000pyAOBaHNUS;

® pacyeTaMM TUIIOBBIX JETajeil MallliH, MOJb3YsCh clipaBouHOr auteparypoit u 'OCTamu.

4. Kparkoe cogepkaHue JUCHUILUINHBI:

1. BBenenue

Ponps mpenmera «MexaHndeckrue NpoOLECCHl U anmnapaTtbl XUMUYECKONW TEXHOJIOTHMU» B
(GbopMHpOBAaHUN HHXEHEpPA XHUMHUKA-TEXHOJOra. «MexaHW4YecKHe TIIpOLECcChl M  ammaparsl
XUMHUYECKOM TEXHOJIOTMHM» —OCHOBA Jisi MPOEKTHUPOBAHMS HOBBIX M COBEPLICHCTBOBAHMS
JEHCTBYIOIMX TEXHOJOTUYECKUX YCTAHOBOK XUMUYECKUX MTPEANIPUATHIA.

2. Paznen 1. U3MebueHHe TBEPABIX BellleCTB

®dusuko-mexaHudyeckue cBoictBa MarepuanoB. CrocoObl u3MmenpueHus. Teopuu
u3MmenpyeHus. [pobunku, paspyliaromuye wmaTepuan ckaThueMm (IIEeKOBble, KOHYCHBIE,
BaJIKOBBIE). J{poOUKK yaapHOro IeHCTBUS (POTOPHBIE U MOJIOTKOBBIE IPOOMIIKH, MAJIbLEBbIE
M3MENbUYUTENN). MaluHbl yIapHO-UCTUPAONIETO JEHCTBUS (MENBHUIBI C BpPALIAIOIIMMCS
OapabaHoM, BHOpAITMOHHBIC MEIBHHIIBI). V3MEIbYUTENN pa3aBIUBAIONIETO U UCTHUPAOIIETO
neiictBusi  (OeryHHbIE  MENBHHIIBI, KaTKOBO-TapelbyaThle  HM3MENIbYUTENH, OHCEepHBIE
n3Menpuutenu). CrpyiiHeie MenbHHIBL. OO0nIacTe NPUMEHEHHWs, MPUHLIUN JeHCTBUS,
KJIacCU(pUKALIHS.

3. Paznen 2. Cmennenmue.

IIpoueccer cmemenus. Kiaccudpukanus cmecuteneid. CmenieHHEe BBICOKOBSI3KHX
MIOJINMEPOB  (YEPBSUHBIE MAIIUHBI, BaJKOBble MaluHbl). CMecuTenu MepUoIUYECKOro
neiictBus. Kuneruka mpouecco cMenienus. CMmelleHue ChIMydyux MaTepuaioB. bapabanHbie
cmecutenu. UYepBAYHO-JIONACTHBIE CMECUTENU. JIeHTOuHble cMecuTenu. beryHkoBble
cmecutenu. L{UpKyIsSLIUOHHBIE CMECUTENM C IICEBJOOXKI)KEHHEM CBIyYero Marepuala
OBICTpOBpAIAIOUMCS  pOoTOpoM. YcpenHutend. CMECUTEeNu HENpepbIBHOIO JEUCTBHUS.
I'paBuTanmonnsle cMecutenu. Bubpaunonnsie cmecurenu. [IpsMoTouHble cMecUTENH.

O0beM yueOHOM TMCUMILINHBI

B 3aueTHBIX B akanem.

SIMHHIIAX gacax
OO0masi Tpy10€eMKOCTh IMCHUILIHHBI 0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHSI: 0,23 8,2
Jlextuu (JI) 0,11 4
[Tpaktuueckue 3ansatus (I13) 0,11 4
CamocrosiTesbaas padora (CP): 1,67 60
Bua koHTpoOJIs: 3aueT 0,10 3auer(3,8)

B 3auerHbIX B actposn.

eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JUCIHUILIMHBI 110 Y4eOHOMY IVIaHY 2,0 54
AyIUTOPHBbIE 3aHSITHSI: 0,23 6,15
Jlexrum (J1) 0,11 3

[Tpaktuueckue 3ansatus (I13) 0,11 3




CamocrositesbHas padora (CP): 1,67 45

Bua koHTpoOJIA: 3aueT 0,11 3auer
(2,85)

AHHOTAIUA
pado4eii MporpaMMbl AUCHUNIMHBI
«Teopernyeckue 0CHOBBI TEXHOJIOIMU Heoprannveckux BemectTs» (b1.B.J1B.08.02)

1. leas AMCUMIUVIMHBI: MPUOOPETCHHE OOYYAIONMUMUCS 3HAHUN OOIMMX 3aKOHOMEPHOCTEH
MPOTEKAHNUS OCHOBHBIX MPOIECCOB TEXHOJOTUM HEOPraHMYECKHX BEHIECTB U 0OOCHOBAHUU UX
ONTUMAJFHBIX TEXHOJOTUYECKUX MTaPAMETPOB H MMOKA3aTeNeH.
2. B pesyabrare u3yYyeHHsl AUCHUILIMHBI OOydalolIUics MO MporpaMMme OakaiaBpuaTa
JOJDKEH:
oeradems cienyromumu npodeccuonansubivu (I1K) komnerenuusamu:
® TOTOBHOCTBHIO HCIIOJNB30BATh 3HAHUS O COBPEMEHHON (pU3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIECTBA JUIsI TOHUMAHUS
OKpYKaroriero Mupa u sisienuii npupoast (OI1K-2);
® CrHOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHMYECKHE pEIIeHUs Npu pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C
Y4ETOM DKOJOTUYECKUX TOCeAcTBII ux npumenenus ([1K-4);
® CrHOCOOHOCTBIO HCIIONB30BAaTh IpaBWJIa TEXHUKH OE30MACHOCTH, MPOU3BOJCTBEHHON
CaHWTApUH, MOKAPHON 0€30MaCHOCTH M HOPMBI OXpaHbI TPY/a, U3MEPSITh U OIICHUBAThH
napaMmeTpbl  MPOU3BOJICTBEHHOTO  MHKPOKIMMATa, YpPOBHS  3allbUIGHHOCTH U
3ara3oBaHHOCTH, IIIyMa, 1 BUOpauu, ocBemeHHocty pabounx mect (ITK-5);

Buame:
- TEOPETUYECKUE OCHOBBI MTOIYYEHUSI HEOPTaHUYECKUX BEUIECTB;
- MEXaHU3Mbl OCHOBHBIX HEOPraHMYECKHUX PEAKIUA ¢ UX OOlMe KUHETHYECKHE
3aKOHOMEPHOCTH;
- METOAbl ONTHUMHU3AIMH TEXHOJOTHUUECKHX TIPOILIECCOB TMPOU3BOJCTBA HEOPTAaHMYECKUX
BCIIIECTB;
- TEXHOJOTHI0O W OOIIME MPUHIMIIBI OCYIIECTBICHUS XWMUYECKHX IPOIIECCOB OCHOBHOTO
HEOPraHUYEeCKOro CUHTE3a;
Ymemn:
- UCIIOJIb30BaTh METOJbl MCCJENOBAHMS U OIpPEACNICHUs NapamMeTpoOB MPOLECCOB OCHOBHOTO
HEOPraHUYECKOr0 CUHTE3a;
- aHAM3UPOBATh B3aMMOCBS3b TEXHOJIOTUYECKUX MapaMeTpoB U 3(PPEeKTUBHOCTU Mpoliecca U
KadecTBa MPOAYKITUH;
- MPOBOAMUTH IKCIIEPUMEHTHI 1O 3a/IaHHBIM METOJANKAM;
- AaHAJIM3UPOBATH PE3YyIbTAThHI SKCIIEPUMEHTOB,;
Bnaoemn:
- METOJIJaM1 Kaue€CTBEHHOTO M KOJIMYECTBEHHOT'O aHaJN3a HEOPTaHUUECKUX BEIIECTB;
- METOJaMH TEOPETUYECKOT0 U SKCHEPUMEHTAIBHOTO MCCIIEIOBAHMUS TEXHOJOTHMUECKHUX
MPOIIECCOB MPOU3BO/ICTBA HEOPTAHUYECKHUX BEIIECTB;
- IOCTPOEHUS ¥ ONITUMH3ALUU TEXHOJIOTUUECKON CXEMBI.
3. Kpartkoe cogep:xanue TUCUMILIMHbI

Pazgen 1. OpHOKOMIOHEHTHBIE U JABYXKOMIIOHEHTHBIE CHUCTEMBI. Jluarpammsl
COCTOSIHHMSI JBYXKOMIIOHEHTHBIX CHCTEM: TMOJuTepma, moiubapa. [loms kpucTrammuzaimm.
OBTekTHuKa. KpuBble pacTBOPUMOCTH U IUIABKOCTH C SIBHBIMU M CKPBITBIMH MaKCUMYyMaMHU.
[Tpomieccsl mcmapeHus, KpUCTAUTM3AIlMN, OXJIAKICHUS W HarpeBaHUs. |pPEeXKOMIIOHEHTHBIE
cUCTeMbl. J[MarpaMMbl COCTOSHUSI TPEXKOMIIOHEHTHBIX cucTeM. CHUCTEMBI ¢ coOpa3oBaHUEM




KPUCTAJUIOTUAPATOB. JIBOWHBIE COJM: KOHIPYSHTHO PACTBOPSIIOIIMECS WM HWHKOHIPYIHTHO
pactBopsitoluecs. [Ipouecchl pacTBOpEHUS U UCTIAPEHUSL.

Buael mporeccoB pacTBOpeHHsI TBEpAbIX BeHIecTB: (PU3MYECKOe pPacTBOpPEHUE,
XMMHUYECKOE pacTBOPEHUE, IKCTparupoBaHue U3 TBepaoro. CKopocTb pacTBOPEHUS U IIYTH €€
noBblIeHus. [Iponecchl BeilieTauBaHus.

Kpucramnuzanus  u3  pactBopoB.  Ilomurepmuueckas U H30TEpMHUUYECKas
kpuctamu3anus. BeicanuBanue. Ocaxnenue. Cragum kpuctamnuzauud. OOpa3oBaHue
3apoJIbIIIel KPUCTAIUTHYECKOHN (a3bl.

Kunernka maccoBoii kpucTtaimu3anuu. CBsi3b MEXIYy CKOPOCTbIO KPUCTALIM3ALMM U
pasMepamMu  OOpa3yIOLIMXCS KPUCTAUIOB. BiMsHUE CTENEHM MEpechIIIeHUs pPacTBOPOB,
TEMIIEpaTypbl, BSI3KOCTH, IIOBEPXHOCTHOTO HATSKECHUS, NEPEMEIIMBAHUA Ha CKOpPOCTh
mporecca KpUCTALTM3alMK M pa3Mmep oOpasyrommxcss KpuctamioB. COKpHCTaTU3AIM
npumeceid. VHTeHcudukamus mnpoueccoB KpucTaiMzauud. [IpombllUIEHHBIE METOJIBI
KPUCTAJUIU3ALIUN.

Paznen 2. Mounsiii o6MeH. OCOOEHHOCTH MCIONB30BaHUs HOHOOOMEHHBIX MPOIIECCOB B

MOJyYeHUN HEOPTaHUYECKUX BemlecTB. THmbl HOHUTOB. KaTHOHOOOMEHHBIE, aHHOHOOOMEHHEIE
u amopdHble HMOHOOOMEHHble cMonbl. (CBoiicTBA HMOHUTOB, OOMEHHass €MKOCTb,
TEPMOXHUMHUYECKAsE CTaOMIIBHOCTh, MEXaHWYECKas MPOYHOCThb, OCMOTHYECKas CTaOMIBHOCTb.
TepmonuHaMuka W KHHETHKa HWOHHOro oOmeHa. KoaddumueHt pacrnpenencHusi HOHOB.
CenextuHocTb. Paznienenne cMecu HOHOB.
OKCTpakUusg B TEXHOJOIMM HEOPraHUYeCKHX cojied U KUciaoT. CBOMCTBa SKCTPAareHTOB M
CEJIEKTUBHOCTh W3BJICUEHMSI. DKCTPAKIMsI HEUTpalbHbIMU peareHTamu. KatnoHooOMeHHas u
aHMOHOOOMEHHAsl dJKCTpakuusi. B3anMOCBA3b CTPOEHHUS HKCTPAreHTOB, OAKCTPAKIIMOHHOM
CIOCOOHOCTH M CEJIeKTHMBHOCTH. Kputepum BbIOOpa dKcTpareHToB. OgHOCTYNEHUYATas
SKCTpakIus. MHOrocTyneH4yaras MPOTUBOTOYHAS OSKCTpakuus. MartepuanbHbld OalaHC |
0COOEHHOCTH pacyeTa HIKCTPAKIIMOHHBIX KaCKa/I0B.

AGcopbuust. [Ipumenenne aOCOpOLMOHHBIX MPOIIECCOB B TEXHOJIOTHH HEOPTraHUYECKUX
BellecTB. PaBHOBecHMe M KHWHETHMKAa Ta30KUIKOCTHBIX peakuuid. [uddepenunanbHbie
ypaBHeHHs aOCOpOLMHU ra30B HEMOABMKHBIMU KUAKOCTAMM M uX pemeHus. KoapduuneHnt
ycKopeHusi abcopOuuu B ciydyae HEOOpaTUMBIX MTHOBEHHBIX pEaKlMi Ta3a ¢ >KHJIKOCTBIO.
OcobenHoctu pacuera abcopOIuu, COPOBOXKIaEMOI 00paTUMOI peakiuei.

AOcopOrust TiepeMenIMBaeMbIMU  JKHJIKOCTSIMH U €€ Mojenu. Pacuer ckopoctu
abcopOI1nu, COMPOBOKIAEMON XUMUYECKON PEeaKIHeH.

Paznen 3. Ancopbums. Buasl amcopOuuum M UMX NPUMEHEHHE B IPOMBINIIEHHOCTH
HEOpraHuyeckux BemlecTB. M30upaTtenbHOCTh ajacopOuuu, Kod3(h(GUIMEHT pa3/eieHusl.
Kuneruka agcopOiuu u gecopOIuu u3 rpaHys acopoeHTa.

Jlunamuka ajgcopOruu. YpaBHEeHHE MaTepHalbHOTO OanmaHca. Monenu TWHAMUKUA afcopOLnu:
paBHOBECHAsl U HEPaBHOBECHAs M30TEpMHUYECKasl afcopOLMsl, HEen30TepMUYecKas aJIcopOIusl.
JUInHa 30HBI MaccoIepeiauu U €€ ONPENEICHHE.

Karanu3z u karanutuyeckue mpouecchl. Buabl karaamza: TOMOI€HHBIH W Te€TEpOTrEeHHBIH,
OKHCJINTEIBHO-BOCCTAHOBUTENBHBIH, KHCIIOTHO-OCHOBHOM, oMU () YHKIIMOHATbHBIH.
['ereporeHHsblii KaTaan3 B TEXHOJIOTUH HEOPTAHUYECKUX BEILECTB.

[Ipobnema Hay4HO-OOOCHOBAHHOTO MOJA0Opa KaTaau3aToOpoB. Poib XMMHYECKOTro cOCTaBa,
YAETbHOM  TOBEPXHOCTH,  IMOPHUCTOCTH,  JepeKToB  CcTpyKTypbl.  IIpomotrupoBanue
Karanu3aTopoB. (CBOICTBAa NPOMBIIIIEHHBIX KaTaau3aTopoB. AKTUBHOCTb. (CENEKTUBHOCTH
nerictBust. CTaOMIBHOCTH pabOTHI BO BpeMeHH. MexaHnuyeckasl MPOYHOCTh. | uapaBirdeckoe
COIIPOTHBIIEHUE CJIOsl. Macco- W TeIuionepeHoc B 3epHe Karanuzaropa. OCHOBHBIE (aKTOPBI,
BIIUSIIOLIME HAa CBOMCTBA MPOMBIINUIEHHBIX Karainu3aTopoB. CocTaB, HOpHUCTas CTPYKTYpa,
dopma u pasmep 3epeH. Kunermka kaTtamurudeckux peakiuil. CreneHb IpeBpalleHus,
CKOpPOCTbh U KOHCTAHTa CKOPOCTH peakinii. KuHeTnka reTeporeHHO-KaTaJTuTHYECKUX PEaKIHii,
OCHOBHBI€ CTaJIUH, OHATHE TUMUTHUPYIOLIEH CTaIUN PEAKIIHH.



OCHOBHBIE MEXaHU3Mbl TIE€TEPOTr€HHO-KATAJIUTUYECKUX PEAKUHMHA. CBS3b MEXKAY
MEXaHH3MOM PEaKIUU ¥ POpPMON KHHETUYECKOTO YPABHECHHUS.

Tonoxumuueckue peakuud. OOIACTH HCHOIB30BAHUS TOMOXMMHUYECKUX pEaKIHi B
HEOPraHUYECKOU TEXHOJIOTUHU.

®dusnueckas MOJeNb TONOXMMHUUYECKOW peakuuu. YeTblpe CTaauu pa3BUTUS PEAKLIMH.
CxkopocTb o0Opa3oBaHUs 3apOJAbILIECH. Kunernka TOIIOXUMHUYECKUX peaKuuid.
Buyrpunuddysnonnoe topmoxkenue. Monenb uunuHapudeckod mopsl. Croernuduueckue
3akoHOMepHOCTH. JluddepeHimanpHas W HHTETpaTbHAs KHHETUYCCKUE KpUBBIE. BuIb
KMHETUYECKUX ypaBHeHU. Mopens cxxumaromieiics chepsl. Vcnonb3oBaHue KHHETUYECKUX
YpaBHEHUH JUIsl aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

4. O0beM y4eOHOH TUCHUILINHBI:

B 3aueTHEBIX B akanem.
eAMHHIIAX yacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,23 8,2
Jlexuuu (JI) 0,11 4
[IpaxTuueckue 3ansaTtus (I113) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
Buja koHTpoOJIsA: 3a4eT 0,10 3auver (3,8)

OO01mas Tpy10eMKOCTb IMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 2,0 o4

AyIMTOpHBbIE 3aHATHS: 0,23 6,15

Jlexumnm (JI) 0,11 3,0

[Tpaktuyeckue 3ansatus (I13) 0,11 3,0

CamocrositesbHas padora (CP): 1,67 45

Buj koHTpoOJIsA: 3aueT 0,11 3auver (2,85)
AHHOTAIUA

padoueii mporpaMMbl JUCUUILIIMHBI
«JlonosiHUTEILHBIE TJ1aBbl pusndeckoid xumumn» (b1.B.J1B.09.01)

1. Heap auCHOUMIIMHBI — O3HAKOMUTHCS C TEPMOJIMHAMUYECKOW TEOPHEH pacTBOPOB
3JIEKTPOJIUTOB U ANEKTPOXMMUUYECKHUX LieTel (ralbBAaHUYECKUX HIIEMEHTOB), MOHATH
OCHOBHBIE KHMHETHYECKHE 3aKOHOMEPHOCTH IPOTEKAaHUs XHMHYECKUX MPOLECCOB,
pOJIb KaTanu3a sk XAMUYECKON TEXHOJIOTHUH.

2. B pesyabrare wu3y4YeHHs JAUCHHMIUIMHBI O0Y4YalOIIMiici 1O MporpamMme
0akajaBpHAaTa J0JI/KEH !

Obnadams crnenyronumu npodeccruonanbupiMu (I1K) kommerenmusmu:

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3NUECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3ylbTaTOB M OLIEHHWBATh TMOIPEUIHOCTH, BBIIBUIaTh
TUIIOTE3bl W YCTAaHABIMBATh TPAHULIBl HUX [PUMEHEHHs, NPUMEHSITh METObI
MaTeMaTHYECKOr0 aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOTO
uccnenoBanus (I1K-16);

— TOTOBHOCTHIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKHX TEOpPHHM AJi1 peleHHs
BO3HHUKAIOMMUX (U3NYECKUX 3aJ]au, CaMOCTOSTENILHOTO TNpHOOpeTeHus (pu3nyeckux

B 3auer. en | B actpoH. yacax




3HaHWH, JUISI TOHUMaHUSl MPUHIUIIOB paOOThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIE
BBIXOJIAIIMX 3a MPEJIEIIbl KOMIETEHTHOCTH KOHKpeTHOTo Hanpasienus ([TK-19).
3uameo:

— OTJIMYUTEIbHBIE OCOOCHHOCTH B TIOBEICHWU PACTBOPOB JJICKTPOJIHMTOB, CBSI3aHHBIC C
MIPOXOXKJACHUEM JISKTPUUECKOTO TOKA;

— TEOPHIO raIbBAaHUYECKUX SIBJICHU;

— TEOPUU KUHETHKH, ITYTH TEOPETHYECKOTO pacyeTra CKOPOCTeH XMMHYECKUX PEaKIUN H
OTpaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI T€OpHUU (DOTOXMMHUYECKHX M LEMHBIX PEaKIi, 0OCOOCHHOCTH MX CTaIuHHOTO
MIPOTEKAHUS U YCIIOBUS OCYILIECTBIICHHUS;

— OCHOBHBIE YEpPThl TOMOI'C€HHOTO M TE€TEPOTCHHOr0 KaTalii3a, NMPUYUHBI YCKOPCHHS
XUMHUYECKOTO Ipoliecca B MPUCYTCTBUU KaTalu3aTopa.

Ymemo:

— TMPUMEHATh KOHAYKTOMETPUYECKHE U  IMOTECHIMOMETPUUECKHE M3MEpPEHUs JJis
ompeAeNieHUus] TEPMOJUHAMUYECKHX (QYHKIMH XHUMHUYECKUX pEaKiui, KOHCTaHTHI
JUCCOIMAIINH, TIPOU3BEACHUS pacTBOpUMOCTH, pH pacTBOpoB u T.1.

— TMPUMEHATh TEOPETHYECKHE 3HAHHMS W OKCICPUMEHTAIbHBIC METOJbI HCCIICIOBAHUS
(bU3HYECKON XUMUU U PEIICHUSI BOTIPOCOB, BOSHHUKAIONIMX MPH M3YYCHUH KHUHETUKU
XUMUYECKUX PEAKITUH;

— TMPOBOAUTH AaHAIM3 U KPUTUYECKH OIICHUBATH IMOJYYEHHBIC SKCIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JeNIaTh 000CHOBAHHBIC BBHIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB.
Bnaoemy:

— KOMIUICKCOM COBPEMEHHBIX JJICKTPOXMMHUYECKUX METOJOB HCCIICIOBAHHUS IS
OmpeNelICHUs TEPMOJUHAMUYECKUX XaPAKTEPUCTUK DJIEKTPOJMUTOB U XHUMHUYECKHUX
peaKInii;

— METOJlaMH OMpE/CNICHUS MOPSAIKA U CKOPOCTH PEAKIIMK, YCTAHOBJICHUS JTUMUTUPYIOIIEH
CTaJIMY U MEXaHU3Ma U3Y4aeMOil XUMUYECKOU PeaKIuy;

— HaBBIKAMH COCTaBJICHMSI TaJbBAHWYECKUX DJIEMEHTOB Ui IeJel OmpeesieHus
TEPMOJAMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIEYEMOI peaKkIuu;

— 3HAHUAMH OCHOBHBIX 3aKOHOB XMMHUYECKOW KHMHETHKHU, BIUSHUS PA3JIMUHBIX (PAaKTOPOB
(TeMrepatypsl, 1aBIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEeaKIIHH.

3. Kparkoe cogepxxanue 1uCUMIIHHBI
PacTBOpbl 3JIeKTPOJIMTOB. OnekTpoctatuyeckass Tteopus [leOas-Xrokkens. Pacuer
aKTUBHOCTH U CPEHHUX MOHHBIX KO3()(PUIIMEHTOB aKTUBHOCTH CUJIbHBIX AJIEKTPOJIUTOB B
pa30aBIeHHBIX U KOHIEHTPHUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOM KOHIIEHTpAIHH.
VYaenbHas U MOJISIpHAsl AJIEKTpUYECKUE TMPOBOAUMOCTH. CKOPOCTh JABM)KEHUS U MOABHIKHOCTD
nOHOB. [IpenenbHble MOISAPHBIE AEKTPONPOBOJAHOCTH HOHOB. 3aKOH HE3aBUCUMOTO JABH)KECHHUS
noHoB Kousbpaymia. IIpumeHeHne W3MEpeHUM  JJIEKTPUYECKOM  MPOBOAUMOCTH  JUIS
OIpeJIeNIeHUs] CTENIEHH U KOHCTaHThI TUCCOIMAIINU CIIA0bIX JIEKTPOIUTOB.
DIeKTPOXMMHUYECKHE cucTeMbl (enu). Bo3HUKHOBEHHE CKauKa MOTEHIIMAJIa HarpaHUILIe
pazznena npoBogHukoB | u Il pona. /IBoiiHOM snekTpudeckuil ciaoi. DIEKTPOABIKYIIAs CHIIa
TaJIbBAHUYECKOTO  3JIEMEHTA, JJEKTPOJHBIA IMOTEeHUWan. TepMoaMHaMHU4yecKass TEOpHs
rajbBaHUYECKUX SBJICHUH, ypaBHeHHe HepHcra. DnexTpoxumuueckas (opmMa OCHOBHOTO
ypaBHEHUsI TEPMOJUHAMUKH, TemrepaTypHblii koapdunuent IJC. Dnexkrponst | u Il pona,
ra30BbIC U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPOBI. THIIBI TAIbBAHUYECKUX DJIEMEHTOB:
XUMHYECKHE, KOHIIEHTPAIIMOHHBIE, C MEPEHOCOM M 0e3 nepeHoca. XHUMHUYECKHE HCTOUYHUKH
TOKA, TOIUIMBHBIE JJIEMEHTBI.
XumMnuyeckass KHHeTHKa. CKOpPOCTh XMMHUYECKOM peaKkluu, KOHCTaHTa CKOPOCTH,
MOPSZA0OK M MOJIEKYJSIPHOCTh peakuuu. KuHetnka HeoOpaTUMbIX peakuui 1-ro, 2-ro, 3-ro u
HyJeBoro nopsanakoB. /luddepeHunanbHple 1 UHTETPajJbHbIE METO/ABI ONpEIeNICHUs MopsiiKa



peakuun. CnoxxHple peakiuu. [[puHIMI HE3aBUCUMOTO MPOTEKAHUS JIEMEHTAPHBIX PEaKIuil.
OOpatumble, TapauleNbHBIE W IOCIENOBATEIbHBIC peakiuu |-ro mopsaka. Bnusaue
TeMIIepaTypbl Ha CKOPOCTb pEaKIuu, NpuOMmwkeHHoe mnpaBwio Baut-I'odhda. YpaBHeHue
Appennyca, nuddepeHnranbHas U UHTErpalbHbie (POPMBI ypaBHEHHUs. DKCIOHEHIUAIbHAS
dbopma ypaBHeHUsI AppeHryca. DHEPTUs aKTUBALMK U MPEIIKCIIOHEHITUATbHBI MHOKUTEIIb.

Teopun XUMUYECKON KUHETHUKHU: TEOPUs AKTUBHBIX COYIApEHUN U TEOpPUs MEPEXOIHOIO
cocrossaust TIIC (aKTUBHPOBAHHOTO KOMIUIEKCA). ODHTAJIbIUS WM JHTPONUS aKTHUBAIIHMH.
DOTOXUMHUYECKUE PeaKInu. XUMUIecKre u (poTopu3nveckue cTaanu, BTOPHUHBIC MPOIIECCHI.
Kunetnka ¢ortoxumuueckux peaknuii. CeHCHOUTN3UPOBAHHBIE (POTOXMMHUYECKHUE PEAKIIHMH.
[lenHbie peaknuu, MEXaHU3MBI 3apOKICHUS, Pa3BUTHS U OOpbIBa Lienu. Hepa3BeTBicHHBIE U
pPa3BETBJICHHBIC LIEMHBIE pEaKIuu. BeposTHOCTHAsT TeOopUsi Pa3BETBICHHBIX PEAKIUU.
[IpenenbHbie ABIEHUS B UEIHBIX PEAKLUAX, HUKHUNA U BEPXHUI IPEAEIIBI BOCIUIAMEHEHHS.

Karamm3. ['omoreHHwsli u rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakuuid. BimMsHue karanuzaropa Ha TEPMOJAMHAMUYECKHUE U KUHETHYECKUE
napameTpbl  peakuuu. CeneKTUBHOCTh  KaTajau3aTopa, KaTaIMTHYECKas  aKTUBHOCTD.
l'omorennsiii katanu3. CAUTHBIA W pa3feibHBIA MEXaHU3Mbl KATAIMTUYECKOTO JICUCTBHS.
DHEpPreTUYeCKUe auarpaMMbl B3aUMOJCHCTBUS pPEareHTOB ¢ KaraimuzatropoMm. OOmwuil wu
CrenM(pUICCKI KUCIIOTHO-OCHOBHOM KaTaym3. Karamu3 KoMIIeKcaMu TIEPEeX0THBIX METAJIIOB.
depMeHTATUBHBIM KaTanu3. ['eTeporeHHbli KaTanu3. THIBl T€TEPOr€HHBIX KaTaIU3aTOPOB.
3aKoH JEHCTBYIOIUX MOBEpXHOCTEH. KHETHKa reTeporeHHbIX peakiui.

4. O0beM y4eOHOWH AUCHHUILINHBI:

Bubi yueGaoi pabors: B 3adyerHBIX B akagem.
eIMHULIAX Yacax
O61masi TPy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 50 180
IUIAHY '
AyIUTOpHBbIE 3aHATHSA: 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3anstus (I13) 0,22 8
CamocrosiTesibnas padora (CP): 4,30 155
Bua KoHTpoJIs: IK3aMeH 0,24 Ox3amen (8,6)
B
Buabl yueOHoii padoThI 3a4YeTHbIX B acrpon.
Yacax
eINHUIAX
OO0mast TpyA0eMKOCTh AUCHHUILINHBI 110 Y4eOHOMY 50 135
IUIAHY ’
AyINTOPHBIE 3aHATHS: 0,46 12,3
Jlexmuu (JIek) 0,22 6
[Tpaktuueckue 3anstus (113) 0,22 6
CamocrosiTesbHas padora (CP): 4,30 116,25
Buj KOHTpOJIsI: IK3aMeH 0,24 Ox3amen(6,45)

AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«XumMnveckasi KnHeTuka u karaaums» (b1.B./[B.09.02)



1. Heap aucuMIUIMHBI — cHOPMHUPOBATH 3HAHUA y OOydaromerocss 00 OCHOBHBIX
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHHWS XUMHYECKHX IIPOLECCOB, IIYTAX
BBISIBJICHHMSI METOJOB, TIO3BOJIIOIIMX  YCTAaHABIMBATH MPHUPOAY  CKOPOCTh-
ONpeAe Aol CTaAuu U JeNaTh BBIBOJABI O BO3MOKHOM MEXaHM3ME peakluH,
MMOHUMATh POJIb KaTanu3a JIsi XMMUYECKOM TEXHOIOTHH.

2. B pesyabrare uH3y4YeHMs JAUCUMILIMHBI O00yYamoluiicss N0 mNporpamme
0aKaJlaBpUAaTAa J0JIKEeH

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommeTeHIusIMu:

— CIIOCOOHOCTBIO TUTAHUPOBATH M MPOBOAUTH (PU3UYECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
POBOJUTH OOPabOTKY HMX pe3yabTaTOB M OIIEHWBATh MOTPEIIHOCTH, BBIIBUTATH
TUIOTE3bl W yCTAHABIMBAaTh TPAHUIBl HMX MNPUMEHEHUS, MPUMEHSTb METOIbI
MaTEMaTHYECKOI0 aHAJIN3a U MOJAEIMPOBAHNUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO
uccnenoanus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS OCHOBHBIX (U3WYECKUX TEOPHH AJS PEIICHHS
BO3ZHUKAIOMINUX (U3MUECKUX 3a/1ad, CaMOCTOSITENILHOTO MpHOOpeTeHus (HU3HMUECKUX
3HAHUW, JUIsl TIOHMMaHUS MPHUHLMIIOB pabOThl MPUOOPOB M YCTPOWCTB, B TOM YHUCIIE
BBIXOJISIIKMX 32 MPEAEIIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).
3uams:

— OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii;

— TEOpUU XMMHUYECKON KMHETUKHU, IIyTH TEOPETUUECKOTO pacyeTa CKOPOCTEN XMMUUECKUX
peaKuuii ¥ OrpaHuYeHHs B IPUMEHUMOCTH PACYETHBIX METO/IOB;

— OCHOBBI TEOpUH (POTOXMMHUYECKMX W MEMHBIX pPEaKIHW, peakiuid B pacTBOpax.
O0COOCHHOCTH MX CTaJIMHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBIICHHUS;

— OCHOBHBIE Y€pThl T'OMOI€HHOIO M TE€TEPOr€HHOr0 Karajau3a, MPUYMUHBI YCKOPEHHS
XUMHUYECKOT0 IpoIiecca B MPUCYTCTBUU KaTanu3aropa.

Ymemo:

— TMPUMEHSITh TEOPETUYECKHUE 3HAHUA U SKCIEPUMEHTAIbHBIE METO/Abl HCCIIETOBAHUS
¢bu3nyecKoil XUMUU Ui PelIeHUs] BOIPOCOB, BOSHUKAIOUINX MPHU U3YyYEHUH KUHETHKHU
XUMHUYECKUX PEAKIUM;

— HaxoJUTh CKOPOCTb U YCTAHABIMBATh MOPSIA0K XUMHUECKOH peaKlny;

— IPOBOJAUTH AaHAJIM3 M KPUTUYECKH OLEHUBATh IIOJIYYEHHBIE SKCIEPUMEHTAJIBHbBIE
JaHHbIE, 00001IaTh U Je1aTh 000CHOBAaHHBIE BBHIBO/IbI HA 0a3€ MPOBEAEHHBIX OIBITOB.
Braoemy:

— 3HAHMUSIMHM OCHOBHBIX 3aKOHOB XMMHUYECKOW KMHETUKH, BIUSHUS Pa3INYHBIX (PaKTOPOB
(TemnepaTypbl, JaBJIE€HUs, KaTaau3aTopa) Ha CKOPOCTh XUMUYECKOH PEaKIMH.

— KOMIIJIEKCOM METO/IOB OTIpEAETICHUS MOPsAKA U CKOPOCTU PEAKIIHH;

— IMOAXOJaMHU JJI1 YCTAaHOBJICHMS JIMMUTHPYIOLIEW CTaguM M MEXaHU3Ma H3y4aeMou
XMMHYECKON PeaKIuu.

3. Kparkoe cogepxxanue 1uCHMIIHHBI

Xumuyeckasi KuHeTuka. CKOpPOCTh XHUMHUYECKOW pEaKIMHM, KOHCTAHTAa CKOPOCTH,

MOPSAAOK M MOJIEKYJSIPHOCTh peakuuu. KuHeTnka HeoOpaTuMBbIX peakiuii 1-ro, 2-ro, 3-ro u
HyJeBOro nopsanakoB. luddepeHunanbHble U UHTErpajibHble METOMBI ONpEAeseHUsl MopsiKa
peakuuu. CioxHele peakuuu. [I[pyuHIMN HE3aBUCUMOTO MPOTEKAHUS 3JIEMEHTAPHBIX PEAKIUil.
OOpatumble, mnapaiielbHble M IOCIENOBaTeIbHble peakiuu 1-ro mnopsaka. [IpuHumn
JTUMUTHPYIOIIEH CTaJiuu MIOCJIEI0BATEIbHON XUMHYECKON peaxkuuu. Meton
KBa3UCTAI[MOHAPHBIX KOHILIEHTpaluid, oOjacTb mnpuMeHeHHs. BiusHue TemmepaTypsl Ha
CKOpPOCTh peakuuu, mnpubnmxenHoe mnpaBwio Banr-IT'opda. VYpaBuenume Appenuyca,
muddepeHManbHas M MHTETpajbHble (OpPMBI  ypaBHEHHs. OKCIOHEHIMalbHas (opma
ypaBHEHUs1 AppeHnyca. DHEprus akTUBALMY U TPEA3KCIIOHEHIINATIbHBIA MHOXHUTED.

Teopun XxuMHU4Yeckoil KHHETUKHU: TEOPUS aKTUBHBIX COYJapeHUN U TEOpHUs EPEXOIHOTO

coctosinust TIIC (akTuBHpoBaHHOro Komiuiekca). OcHoBHble monoxkeHuss TAC, MexaHu3M
aKTUBAIMu MOJIeKyJ. KOHCTaHTa CKOpOCTH OMMOJIEKYISIpHOW peakiuu. PU3NUeCKHil CMBICI



MPEAIKCIIOHEHIIMATIBHOTO MHOXUTENSI W 3HEPIMU aKTHBAallMM B PaMKaX TEOPUU AKTHBHBIX
coynapenuii.  Crepuyeckuil (akTop, HEOOXOAMMOCTb €ro BBEIEHUS B KHHETHYECKOE
ypaBHEHUE peakuuu. JJOCTOMHCTBA U HEJIOCTATKU TEOPUHU AKTHBHBIX COyaapeHui. MexaHusm
MOHOMOJIEKYJISIPHBIX Tra3oBbIX peaknuii B pamkax TAC. Cxema Jlunaemana. Teopus
nepexogHoro coctossaus (aktuBupoBaHHOTO Komiuiekca) (TIIC wmmm TAK). OcHoBHBIC
nosnoxkeHusa TIIC, kuHeTnueckas cxema peakuu. AKTHUBHPOBAHHBIM KOMIUIEKC U €ro
cBoiicTBa. [loBepxHOCTh moTeHUManbHOW 3Hepruu. KoopauHara peaxkiuu, npoduip myTu
peakuuu, OSHEpPrus axkTUBAalUU. OHTAJIbIIMA W OHHTponus aktuBauuu. lcronkoBaHue
MPEIPKCIIOHEHIIMAILHOTO MHOXHTEISI U cTepuyeckoro (akropa B paMKax TEOPHH
IIEPEXOTHOTO COCTOSIHUSL. JIOCTOMHCTBA U HEAOCTATKU TEOPUH.

DoTOXMMHUYECKUE peaKIHH. XuMudeckue u (oTopU3NYECKUEe CTaJUU, BTOPUYHBIC
nporeccel. Kunernka doroxumuueckux peaxiuii. CeHCHOMIM3NPOBaHHBIE (POTOXMMHYECKHE
peakuuu. llemHple peakuuu, MEXaHU3Mbl 3apOXKICHMS, pa3BUTUS U OOpHIBA LIETIH.
Hepa3BeTBieHHble UM pa3BETBIEHHBIE ILENHBIE peakluu. BeposTHOCTHas  Teopus
pa3BeTBIEHHBIX peakuui. [IpenenbHble sBIEHHMS B LENHBIX PEAKUMSIX, HUKHUHA U BEPXHUI
npenensl BociulaMeHeHHs. OCOOEHHOCTH MPOTEKAaHHWs XHMUYECKUX pPEaKIHUi B pacTBopax.
Knerounsnii a>¢dexr. Kunernueckas cxema mpoTekaHus OMMOJNEKYISPHOH peakUuud B
pactBope. IlpenmenbHbie chnydanm TOpOTeKaHWs peakmuu. beictpeie  (naud¢y3moHHO-
KOHTPOJHMpYEMbIE) peakiuu, AuPPy3HMOHHBI TMpeaen KOHCTAHThI CKOPOCTH PEaKIIHH.
VYpaBnenue bpencrena-beeppyma. Kunernka HOHHBIX peakuuid B pacTBOpax. BiusHue nOHHON
CHJIBI PacTBOpa Ha CKOPOCTh peakluil ¢ yyactueM MOHOB. MakpokuHeTuka. Ponb nuddysuu B
KMHETUKE TETEPOreHHbIX peakuuid. Pa3nnyHble peXuMbl NPOTEKAaHUS peakuuil (BHEIIHSS
KHHETUYecKasi 001acTh; 00JaCTH BHEIIHEH U BHYTpeHHEH quddy3un).

Karanus. ['omoreHHwlii u rereporeHHbld kaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakuui. BiusHue xaranuzaropa Ha TEPMOAMHAMUYECKHE U KUHETUYECKHE
napamerpsl  peakuuu. CelneKTUBHOCTb  KaTajau3aTopa, KaTaluTU4ecKass aKTUBHOCTD.
I'omorennsiii katanu3. CAUTHBIA W pa3feibHbI MEXaHU3Mbl KaTaJIUTHUYECKOTO JIEWCTBHUS.
DHepreTuyeckue auarpaMMbl B3aUMOJICHCTBUS pEareHToB ¢ KaranuzaropoMm. OOmui u
cnienn(puIeckuit KUCIOTHO-OCHOBHOM Katanu3. Karanus KoMIuieKcaMu NepexoIHbIX MEeTaslIoB.
@epMEeHTaTUBHBIN KaTanu3. ['eTeporeHHbll Kartaan3. THIbl IeTepOreHHBIX KaTaau3aTopoB.
3aKoH JENCTBYIOIMX MMOBEpXHOCTEW. KnHeTHKa rereporeHHsIx peakuuid. Teopun karanusa.

4. O0beM yueOHOM IMCUMILVINHBI:
., B 3aueTHBIX B akanem.
5. Buabl yueOHoli padoThl
eAMHULAX Yacax
OO0mast Tpy10eMKOCTb IMCUMILIUHBI M0 Y4eOHOMY 50 180
ILUIAHY '
AyAUTOpPHBbIE 3aHATHS: 0,46 16,4
Jlexumu (JIek) 0,22 8
[Tpaktryeckue 3ansTus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,30 155
Buj KOHTpoJIs: DK3aMeH 0,24 Ox3ameH (8,6)
B

. B acTpon.

Buabl yueOHoii padoThl 3a4€eTHBIX
yacax
eUHMIAX
O0masi Tpy10eMKOCTh JTUCHUILJIMHBI N0 Y4eOHOMY 50 135
IJIAHY ’

AyAUTOpPHBIE 3aHATHS: 0,46 12,3
Jlexuuu (Jlek) 0,22 6




ITpaktuueckue 3anstus (113) 0,22 6

CamocrosiTeabHasi pagora (CP): 431 116,25

Buj KOHTPOJIsI: SK3aMeH 0,24 Ox3amen (6,45)
AHHOTAIIUA

padoueii MporpaMMbl JUCHUNIMHBI
«OcHoBbI KBaHTOBO# xumun» (b1.B./1B.10.01)

1. Henap AUCHUILIMHBI: TPUOOPETEHHE O0YYAOIIMMHKCS 3HAHUN B 0OJIACTH COBPEMEHHOM

3.

KBAHTOBOW XMMUU.

JIOTUYECKH OpPraHU30BaHHOE O3HAKOMJICHHE C OCHOBHBIMHU IOHSTHSIMU COBPEMEHHOMN
KBaHTOBOM XHMUH;

M3Y4YE€HHE OCHOBHBIX KBAHTOBO-XHMHYECKHUX METOJIOB pacueTa CTPOEHHUS U CBOICTB
XUMHYECKHX CHUCTEM;

O3HAKOMJICHHE C OCHOBHBIMH IMPEACTABICHUSAMU O XHUMHUYECKOM CBSI3U H
MEXMOJIEKYJIIPHBIX B3aUMOICHCTBUSX;

O3HAaKOMJICHHME C  OCOOCHHOCTSIMH  XMMHYECKOM  CBSI3U,  MEXKMOJIEKYJISIPHBIX
B3aMMO/JICHCTBUI 1 CBONCTB MOJIEKYJISIPHBIX CHCTEM U TIOJTUMEPOB;

NprHOOpEeTEeHNEe  HABBIKOB  pabOThI ¢ OCHOBHBIMH  KBaHTOBO-XUMHUYECKUMHU
KOMITBIOTEPHBIMU ITPOrpaMMaMU, UCIIOJIb3yeMbIMH Ha MTPAKTHKE.

B pe3yabTaTe M3y4YeHHsl UCHUIJIMHBI O0y4YawUIWiics N0 mNporpaMmme
0akaJlaBpUAaTAa J0JIKEeH

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) KoMmeTeHusIMu:

CIOCOOHOCTBIO MIIAHUPOBATH M MTPOBOAUTH (DPU3UYECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOANTH OOpPabOTKY WX pe3ylIbTaTOB M OICHWBATH TIOTPEITHOCTH, BBHIJIBHTATh
TUMOTE3bl W yCTAHABIMBATh TPAHUIBI HMX MNPUMEHEHUS, MPUMEHITh METOIbI
MaTeMaTUYeCKOro aHaJIn3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenosanus (ITK-16).

3namo:

OCHOBHBIE TOJIOKEHHSI KBAHTOBOW XMMHH, COBPEMEHHON TEOPHH XUMHUYECKON CBS3H H
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS M TMPUMEPHI €€ MPHUMEHEHUS K KOHKPETHBIM
XUMHUYECKUM CHUCTEMAM;

MPUHIIAITE  KOJMYECTBEHHOW XapaKTEPUCTUKH aTOMHOH W 3JEKTPOHHOH CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

OCHOBHBIC B3aWMOCBSI3H MEXKIY JJICKTPOHHOW CTPYKTYpOH W (DU3MKO-XUMHUICCKUMHU
CBOMCTBaMHM BEIIECTB, JIe)KAIME B OCHOBE YIIPABJICHUS CBONCTBAMU;

BO3MOYXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHMHUYCCKUX PACUCTHBIX METOJIOB U
00acT X MPUMEHUMOCTH.

Ymems:

MPUMEHSTh KBAaHTOBO-XMMHUYECKHE TMOAXOAbl U METOJIBI JAJIsl pacdera, HHTEPIPETAlNH |
Mpe/icKa3aHus CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX CUCTEM M IOJTHMEPOB.
Braoemes:

AJIEMEHTapHBIMUA HAaBBIKAMH NMPUMEHEHHS] KBAHTOBO-XMMHUYECKUX MOJIXO0JI0B U METOJIOB
U MHTEPIIPETAlUHU PE3YJIBTATOB IIPH PELICHUN IIPAKTHYECKUX TEXHOJIOTUYECKUX 3a14ay U
CTaHAAPTHBIMUA KBAHTOBO-XUMHUYECKUMHU KOMITBIOTEPHBIMHU ITPOTrpaMMaMHu.

Kparkoe conepxxanue 1MCUMNIMHBI

Beenenue. [Ipenmer kBaHTOBOM XUMHH. POib KBaHTOBOM XMMHUHU B ONHMCAHUU XUMHUYECKUX
SIBJICHUH M POLECCOB. B3aMMOCBs3b KJIACCUYECKON M KBAHTOBOM MOJEIIEH MOJIEKYIL.

Pazgen 1. OOmme npyuHIMITBEI KBAHTOBOW XUMUHU



OCHOBHBIE MOJIO)KEHUSI KBAHTOBOM MEXaHUKH. BapnanMOHHBIN METOJI HaXOKIEHUS BOJHOBBIX
¢byakmuii. [IpubnukeHne HE3aBUCUMBIX YacTUIl. METOJl CaMOCOTJIACOBAHHOTO TMOJS JUIS
aToMoB. [Ipubnmxenue HeHTPaIbHOTO MOJS. ATOMHbBIE OPOUTATIN U UX XapPAKTEPUCTUKU.
OAHOAJIEKTPOHHBIE M MHOTOAJICKTPOHHBIC BOJTHOBBIC (DYHKITUU M METOJIBI X pacyeTa.
AHTHCUMMETPUYHOCTh JJICKTPOHHOW BOJIHOBOM (yHKIuu. CrnuH-opOuTanu. JleTepMHHAHT
Crnetitepa. Beenenne B metonbl Xaptpu-®oka u Kowna-lllama, xumuyeckas TpakTOBKa
Pe3yNbTaTOB. DIIEKTPOHHBIE KOHPUTYpALlUU aTOMOB C TOUKH 3PEHHSI KBAHTOBOM XHMUHU.
Pa3nes 2. MeToibl KBaHTOBOW XHUMHH
[Tpubmmkenne bopHa-Onnenreiimepa, aarnadaTHUECKUil MMOTEHITMAT U IOHATHE MOJICKYJIIPHOM
cTpykrypbl. Metoas! Xaprpu-®oka u Kona-Illsma mis monexyinsl. [Tpubmmxenne MO JIKAO.
DnekTpoHHas  Koppemsuus. MeToq  KOHGUIypalMOHHOTO  B3auMmojeictBus. Teopus
BO3MYIIEHUH. PacyeT sHepruu AMCCOLMALMY XUMUYECKHUX CBSI3EH.
Wepapxust mMeTonoB KBaHTOBOWM XuMuH. Hesmnupuueckass kBaHTOBas XuMmHus. ba3ucHbie
GYHKIUU 111 HEOMITUPHUYECKUX PACUYCTOB. ATOMHBIC M MOJICKYJSpHbIE Oa3WCHBIE HAOOPHI.
Ponp GasucHbIXx (GYHKIUI B OMUCAaHUM CBOMCTB MoJeKkynl. [lomyammupuyeckue MeTOJbI.
BanentHoe mpuOnrkeHue. m-3iekTpoHHOE npubdmmkenue. Meton [lappusepa-Iloruia-TIlappa.
[IpocToii u paciIupeHHbIA METOJIbI XIOKKEJIS.
TOYHOCTh KBAHTOBO-XMMHUUYECKHUX PACYETOB CBOMCTB MOJIEKYJI.
Pa3nen 3. Xumuueckas CBSI3b U MEKMOJICKYIISIPHbBIE B3aUMOJICHCTBUS
OpOutanbHas  KapTUHA  XUMHUYECKOW  CBsi3M. KOHCTpYKTHMBHas ©  JECTPYKTHBHAs
unTepdepenius opoburaneit. MonekynsapHbsle OpOUTAIM U UX CUMMETpUHAS KiIaccu(UKaIus.
KoppensmiuoHnHbie quarpaMMbl. DJIEKTPOHHBIC KOH(DUTYpAITH IBYXaTOMHBIX MOJICKYJ. AHAITN3
3aceneHHOCTel opbutaneit mo Mamnukeny. [lonarue o 3apsagax u mopsaKax cBsi3eil.
[IpocTpaHcTBEHHOE paclnpelesieHHe JJIEKTPOHHOW IUIOTHOCTH M XHMHYECKas  CBS3b.
MexmornekynsipHble B3auMopeicTBus. JlepopmamnrionHnas 3neKTpoHHAs TIOTHOCTh. CHIIBI B
MOJIEKYJIAX.
3axmtouenue. KBaHTOBasi XMMHS KaK HHCTPYMEHT IIPOTrHO3a B XUMUHU.
4. O0bem yueOHOH TUCUMIINHBI:

Bunaer yue6HOM paboTh B 3ageTHBIX B akaznem.
€IMHULIAX Yacax
OO0mas TPy10eMKOCTh THCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOpHBbIE 3aHATHSA: 0,23 8,2
Jlexuuu (Jlek) 0,11 4
[IpakTuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 2,67 96
Buj KOHTPOJIs: 3a4€T ¢ OeHKOI 0,10 3a0 (3,8)
Bunael yue6HOI paboTh B 3auerHbIX B actpon.
SIMHULIAX Yacax
OO01asi Tpy10eMKOCTb JMCHUILIHHBI M0 Y4eOHOMY 3,0 81
ILUIAHY
AyIUTOPHBbIE 3aHSITHSI: 0,23 6,15
Jlexruu (JIek) 0,11 3
[Mpaktryeckue 3anstus (I13) 0,11 3
CamocrositesbHas padora (CP): 2,67 72
Buj KOHTpOJIsi: 324€T ¢ OLIEHKO¥ 0,11 3a0 (2,85)




AHHOTAIIUA
K y4eOHOii nporpaMme ¥ CUMIIIMHBI
«Munepajiorus u kpucrauiorpagus» (51.B./1B.10.02)

1. Ileqb TUCHUMIMHBI - COCTOUT B MPUOOPETCHHWH CTYACHTAMU 3HAHHA OO0 OCHOBHBIX
MOHATHUSIX KpHUCTauIorpaduu, KPUCTAIIOXUMHUHM, MHUHEPAJOruu W mnerporpaduu amns
MOHMMAHMUS B3aMMOCBSI3M BHYTPEHHETO CTPOSHUS TBEPJAOTO Teia C ero (usuko-
XUMHUYECKUMH CBOWCTBAMHU Ui YIPABIECHUS CTPYKTYpPOH M KAauyeCTBOM TEXHUYECKHX
MaTepUasoB.

2.B pe3yabrare u3y4YeHHs JUCHMIUIMHBI OOyyawIlnuiicss 10 mporpamMmme
0akajiaBpuaTa J0JI:KeH:
Obnadams CIenyOUUMA KOMITETCHIHSMU:

- CIIOCOOHOCTBIO TUTAHUPOBATH u MIPOBOJIUTH KpUCTaIUIOrpaduIecKoe,

KPUCTAIJIOXUMUYECKOE M MHUHEpPAJOrH4eckoe H3ydeHHe, IPOBOAUTH O0pabOTKy ero

Pe3yabTaTOB, MPUMEHATH METO/IbI KOMITbIOTepHOT0 MoaeaupoBanus (ITK-16);
3nams:

— OCHOBHBIE 3aKOHBI W TOHSATHUS KPHUCTALIOTpaduu, KPUCTAUIOXUMHH, MHUHEPAIOTUU U
nerporpaduu;

— OCHOBHBIC TIOJIOKEHHSI CTPOCHHS KPUCTAJUIMYECKUX TBEPIBIX TEII: KPUCTALTHYCCKAs
CTPYKTypa BeEIIeCTBa, MPOCTPAHCTBEHHBIE TPYIIbl CHUMMETPUHM, OCHOBHBIC THIIBI
KPUCTALIMYECCKUX CTPYKTYp, B3aUMOCBSI3b KPUCTAUTUMYCCKOW CTPYKTYpPHI M (PH3UKO-
XUMHYECKHUX CBOMCTB;

— 00IIMe MPHUHIUIIBI KIACCU(UKAIIMH U OIMMCAHUS KPUCTALTHICCKUX CTPYKTYP

— OCHOBHBIE KpHCTaUIOrpaduyecKue U KPUCTAIIOXUMHUYECKHE METOAbl HCCIETOBaHUS
KPUCTALTMYCCKUX TBEPJIBIX TEIT;

Ymems:

— ONpENeNATh U ONMKMCHIBATH OCHOBHBIC CTPYKTYPHBIC THIIBI (YUCIIO (OPMYIBHBIX SIUHUII,
KOOpPJIUHAIIMOHHBIE YMCIIa, KOOPIWHAIIMOHHBIE MHOTOTPAHHHUKH, HAJIMYHE TUIOTHEHIITNX
VIIAaKOBOK), PEIIaTh THUIIOBBIC 3a/1a4d 10 ONPEACIICHUIO KAaTEerOpHH, CUHTOHWH, THITY
[EHTPUPOBAHMSI KPUCTATITNYECKOM PEIIeTKH;

— YCTaHaBIIMBATh B3aUMOCBSI3b MEXKIY KPUCTALIMYECKOH CTPYKTYpold U (DHU3HKO-
XUMHYECKHUMH CBONCTBAMU;

— WCTOJB3ys. 3HAHHS OCHOBHBIX JUATHOCTHUYECKUX CBOWCTB MUHEPAJIOB M TOPHBIX ITOPO]T
MPOBOJNTH UX OMHUCAHHE;

— UCIOJIL30BaTh COBPEMEHHBIE HHTepHET-pecypchl, TeMaThdeckue Oa3bl JaHHBIX U
MOJICTTMPOBAHUE B MPHUKIATHBIX MPOrpaMMax MAJisi COCTABIIEHUS OMHMCAHUS 3alaHHOTO
KPUCTALTMIECKOTO BEIIECTBA.

Braoemo:

— METOIMKOM ONUCaHMs MOP(OJIOTHU KPUCTATUTMYECKUX TBEPBIX TSI,

— METOAMKON ompeneneHus GopMysT CHMMETPUH KPUCTAILTHYECKIX MHOTOTPAHHHUKOB;

— METOJUKOH KPUCTAIUIOXMMHUYECKOTO OITMCAHWUS OCHOBHBIX THIIOB KPHUCTAJUTHYCCKUX
CTPYKTYD;

— HaBBIKAMH HJICHTU(UKAIIMK BEIIECTBA 110 JIAHHBIM Ka4eCTBEHHOTO PEHTIeHO(A30BOTO
aHanm3a;

— METOJIUKOW ONpEIEICHUS W OIHMCAaHWsS OCHOBHBIX MHHEPAJIOB M TOPHBIX IOPOJ IO
JTUArHOCTHYECKUM MPHU3HAKAM.

3. Kparkoe coaep:kanue JTHCHUIIAHBI

Beenenne. CopepkaHue, 3aJadyd M B3aUMOCBSI3b C JPYTMMH  AUCIHUIUIMHAMHA
CIELIMAIBHOCTH.

OcHoBbl kpuctayorpadguu. Kpucranmudeckas cTpykTypa U CUMMETpPUsI KPHUCTaJIOB.



CumMeTpusi Kak MPUHIMI KIACCU(PUKALNUK KPUCTAIUIMUECKUX TBEPIBIX TeJ, MOHsSTHE 00
M30TPONHBIX W aHU3O0TPONHBIX  KpucTayuiax. OCHOBHBIE  CBOMCTBa  KPUCTAJUIOB!
aAHU3O0TPOMHUS/M30TPONHSI, OJHOPOJAHOCTH, CIIOCOOHOCTh OTPAHATHCSA, CUMMETPHS. DIEMEHTHI
CUMMETpUU KOHEuHBIX ¢uryp. Popmyna cummerpuu. [ToHATHS KaTeropuu, CHHTOHUU, BU
CUMMETpUHU. MeXIyHapoaHas CHUMBOJHUKAa U TEOPEMbI CIOXKEHHSA. 32 BUAA CUMMETPHH.
[IpaBuna kpucramiorpadpuveckoil yCTAaHOBKH KpPUCTAJUIOB, CTepeorpaduieckue MPOeKIIuU
3JIEMEHTOB CHUMMETPHHM U MPOEKIUHU IpaHeld KpucTauioB. DOpMbI HUEAIbHBIX KPUCTAJIOB:
NPOCThIE ¥ KOMOWHHUPOBAHHBIE (OPMBI OTpPaHEHUS, MPOCTbIE (OPMBI OTPaHEHUS HU3IIEH,
CpedHel W BBICHIEH KaTeropuii, MpoeKIuu rpaHed. PeanbHble KpUCTaIbl: OCHOBHBIE METOIbI
BBIpAIMBAaHUS KPUCTAJUIOB 3 PACTBOPOB M PaCIJIaBOB, ()OPMBI PEATbHBIX KPUCTAILIOB.

OCHOBBI KPUCTAJUIOXUMHH. DJIEMEHThl MPOCTPAHCTBEHHOM pemeTku. TpaHCsus.
DONeMeHThl CUMMETPHHM KPUCTAUIMYECKUX PEIIeTOK. OJieMeHTapHas sueiika. Turmsl
TPaHCISLMOHHBIX pemeTok. 14 TumoB pemetok bpasis. I[IpocTtpaHcTBeHHBIE TpYNIBI MO
®enopoBy. 230 mpocTpaHCTBEHHBIX TIpymi. OCHOBHbIE CTPYKTypHble Tunbl. OmnucaHue
KPUCTAINIMYECKUX CTPYKTYp: 4uCiO (OPMYIBHBIX €AMHUIl M CTeXHOMeTpuueckas ¢dopmyla
COCAMHEHUS, KOOPAMHAIIMOHHOE YHCIIO, KOOPAMHAIIMOHHBIH MHOTOTPAaHHUK, PEHTTEHOBCKAsS
IUIOTHOCTh, TUIOTHEHMINIME YHAKOBKM U 3alOJHEHHOCTh IIYCTOT, MNPOEKIUS Ha 0a30BYIO
wIockocTh. OmnucaHWe CTPYKTYPHBIX THIIOB TPOCTBHIX BEHIeCTB (MeOu, Maruus, rpadura,
anMasa u ap.), Ounapueix coeauHenuil tTuna AX, AX, (ramuta, ¢mroopura, pyTuia u ap.),
CIIO)KHOOKCHIHBIX COCIMHEHUH (WIMHWHENIH, NepOBCKHTAa W Ap.). KpucramnoxuMmudeckas
knaccuukanus cuwidkaroB. [lonsatus u3omMopdusM U MNOMUMOPPHU3M  KPHUCTATUIMYECKUX
TBEpIBIX Tel. TBepapie PacTBOPBHI M YCIOBUS HMX oOpazoBaHus. OOIIue MpencTaBIeHUS O
PEHTTEHOBCKUX METOJ[aX aHajlKn3a, KaYeCTBEHHOM PEHTTeHO(a30BOM aHaIHN3e, UACHTU(DUKAIIHS
BEIIECTBA 110 IaHHBIM PEHTTeHO()a30BOr0 METOa aHAIIN3A.

CoBpemeHHbIE TeMaThuecKue 0a3bl JaHHBIX MO KpUcTamiorpaduu, KPUCTAIUIOXUMHUH U
MUHEPAJIOTUU U TIPUKJIATHBIE KOMIBIOTEPHBIE MPOrPaMMBI IS ONHCAHUS KPUCTATUIMIECKUX
TBEPABIX TEJ.

OCHOBBI MUHEpAJIOTUM U NETPOrpaduu. OOmume cBeaeHUsT O MUHEpagax:
KJaccu(uKanus MUHEPAJIOB MO XMMHUYECKOMY COCTaBY M OCHOBHBIE NPEACTaBUTEIN Pa3HbIX
KJIACCOB, IMarHOCTUYECKHE CBOMCTBA MUHEPAJIOB (F€HE3UC, MOP(OJIOTHs, XUMUUECKHUI COCTaB,
I[BET, LBET uepThl, OJECK, TBEPIOCTb, CIAWHOCTh, MPO3PAYHOCTh, IUIOTHOCTH HJIp.).
OmpeneneHne MUHEPAIOB 1O MX (PU3MKO-MEXaHHMYECKUM cBoucTBaM. OOIue CBeAeHUs O
TOPHBIX TOPOJAax: CHCTEMAaTHKa TOPHBIX IOPOJA IO TEHE3UCy. OMUCAaHHE MpeJCTaBUTENIeH
pasHBIX THIIOB TOPHBIX TIOPOZ, OCHOBHBIC XapaKTEPUCTHKH TOPHBIX TOpoa (TeHEe3WC,
MUHEpAJIbHBIH COCTaB, CTPYKTYpa, TEKCTypa, TBEPAOCTb, IUIOTHOCTb TOPHBIX IOPOJ).
Omnpenenenne TOPHBIX MOPOJ MO UX (PU3UKO-MEXaHHYECKHM CBOMCTBAM.

4. O0beM y4eOHOH JUCHHILINHBI

Bunaer yue6HOM paboTh B 3ageTHBIX B akaznem.
€IMHULIAX Yacax
OO6mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY TUIAHY 3,0 108
AYyIUTOPHBIE 3aAHSITHSI: 0,23 8,2
Jlexumu (JIek) 0,11 4
[TpakTuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 2,67 96
Buj KOHTpOJIs: 3a4€eT ¢ OLEHKOI 0,10 3a0 (3,8)
Bunel yue6HOM paboTh B 3auerHBIX B actpon.
eAMHHIIAX qacax
OO01ast Tpy10eMKOCTb IMCHUILIMHBI M0 Y4eOHOMY 3,0 81
IUIAHY




AyIUTOpHbIE 3aHATHUS: 0,23 6,15

Jlexuuu (Jlek) 0,11 3

[Ipaktrueckue 3ansarus (I113) 0,11 3

CamocrositesibHas padora (CP): 2,67 72

Buj KOHTPOJIS: 3a4€T ¢ OEHKOI 0,11 3a0 (2,85)
AHHOTAIIUA

padoueil NporpaMMsbl AUCHUIINHBI

«Y4eOHasi NPAKTHKA: NPAKTUKA N0 MOJYy4YeHHIO IEPBUYHBIX NPO(ecCHOHATBHBIX

yMeHI/Iﬁ U HABBIKOB, B TOM YHUC(CJI€ ICPBHYHBIX yMeHl/Iﬁ N HABBIKOB HAYYHO-

HCCIeI0BaTeIbCKOI AesaTeabHocTH.» (B2.B.01 (Y))

1. llesb y4eOHON NPAKTUKM — MOJy4YE€HUE CTYJEHTAMU OOLIUX MPEACTABICHUI 00 OCHOBHBIX
TUIAX XUMHUKO-TEXHOJIOTMUYECKUX MPOIECCOB, 3HAKOMCTBO C pabOTOil OCHOBHBIX MPUOOPOB U
00OpymOBaHUs JUISI KHHETHYCCKHX W TEXHOJOTHYECKHUX HWCCIICOBAHHM, a TAKXKE MOTYyYCHHE
MEePBUYHBIX MPO(ECCHOHANBHBIX YMEHMA W HABBIKOB CaMOCTOSITENILHOTO TBOPYECKOIO
BBITIOJIHEHUS 33]1a4 MPAKTHKHU.

2. B pesyabrare m3ydeHus AUCHUILIMHBbI 00y4Yawuuiics 1Mo nmporpamMmme 0akajaaBpuara
A0JIZKEeH
Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHuusamu:

TOTOBHOCTh K OCBOCHHIO H 3KCILTyaTal[Md BHOBb BBOJAMMOro obopynosauus (I1K-8);
CHOCOOHOCTh aHAJIN3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, noaouparb
000pyI0BaHUE, TOTOBHUTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (I1K-9);
CIIOCOOHOCTh IJIAHUPOBATh U MPOBOAUTH (DPU3MUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH O0pabOTKYy HX pe3ylbTaTOB U OLEHMBATh IOTPEIIHOCTH, BBIIBUTATH
TMIIOTE3bl M YCTAaHABIMBATh TIPAHUIBl UX MNPUMEHEHMs, TPUMEHSATh METO]Ib
MaTEeMaTHYeCKOro  MOJEIMPOBAHUS, TEOPETUYECKOTO UM  AKCIIEPUMEHTAJIbHOTO
uccnenoBanus (ITK-16);

TOTOBHOCTh HCIOJIb30BaTh 3HAHUE CBOICTB XMMHYECKHUX 3JIEMEHTOB, COCIMHEHMH U
MaTepUajoB Ha UX OCHOBE Ui pelleHus 3aaad Npo(ecCHOHATbHOM NesTeNbHOCTH
(TIK-18);

TOTOBHOCTh MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX 3a/lad, CaMOCTOSATEIbHOTO
npuoOpereHuss GU3NYECKUX 3HAHWUW, JJI TOHUMaHusl paboThl MPUOOPOB U YCTPOMCTB,
B TOM YHCJI€ BBIXOJSIIUX 3a Mpeaeibl KOMIIETEHTHOCTH KOHKPETHOTO HaIpaBJICHUs
(TIK-19);

FOTOBHOCTh H3Yy4aTh HAyYHO-TEXHUYECKYI0 HH(OpMAlLMIO, OTEYECTBEHHBIH U
3apyOeXHBIN ONBIT 10 TemaThke uccnenopanus (I1K-20).

3nams:

OCHOBHBIE CITIOCOOBI MOATOTOBKH 00pa3lioB AJis UCCIIEJOBaHMIA;

OCHOBHbIE  (U3HUKO-XMMHUYECKHE, (DU3MKO-MEXaHMYECKHME U  TEXHOJOTHYECKUE
XapaKTePUCTHKH 00pa3IoB.

Ymemn:

paccuuThIBaTh HEOOXOIMMbIE TEXHOJOTHYECKHE MapaMeTphl MPOILIECCOB Pa3IoKEeHUS,
pacTBOpEHUs], KPUCTAIUIN3AIIUH, OCAXKIEHUS, CYILIKH, aJICOPOLIUU.

Braoemy:




— KOMIUIEKCOM 0a30BbIX 3HAHU TOCIIEJOBATEIILHOCTH TEXHOJIOTMYECKHUX OIEpaIuii;

— HaBbIKaMU M3JIOKEHUSI TIOJTyYEHHBIX 3HAHUN B BHUJIE OTYETA O MPOXOKJICHUH MPAKTHKH,
ONMCAaHUsl UCXOJHBIX MAPaMETPOB XMMUKO-TEXHOJIOTMUECKHUX IPOLECCOB PaA3JIOKEHUS,
pacTBOpPEHUS, KPUCTAUIU3ALMU, OCAXKACHUS, CYILIKH, aCOPOLIUU.

3. Kparkoe cogep:kanue y4eOHON NPAKTUKH

VYyeOHass mnpakTHKa mOpoBoauTcs B 4 cemecTpe B (QopMe TEOPETUUYECKUX 3aHATHH H
nabopaTopHBIX padoT.

1. OcHoBHBIE 001aCTH MPAKTHYECKOTO MPUMEHEHHUS AJIEKTPOXUMUU JJIs1 YEJIOBEUECTRA.

2. Heopranuieckue TEXHOJIOTUU U OXPaHa OKPYKAIOIIEH CpeIbl.

3. OCHOBBI XMMHKO-TE€XHOJIOTHUECKUX MpolieccoB. [loaroroska oOpa3oB 11 HCCaeA0BaHUH.
4. CoBpeMeHHBIE TEXHOJIOTUU 1 000pyI0BaHNE B HEOPTAaHUYECKONH XUMUH.

5. DKcnepuMEHTalbHOE OCBOCHHME OCHOBHBIX CTaJMi M METOJOB KOHTPOJS XUMHKO-
TEXHOJOTMYECKUX MPOLIECCOB U KaUE€CTBA ITPOYKIIH.

6. [TogroroBka oT4eTa O MPOXOXKJACHUH YICOHON MTPAKTUKH.

TpeboBanusi, npebsBIsEMble K HANUCAHUIO W TPEACTABICHUIO OTYETa M IOJATOTOBKU
pedepara Ha 33JaHHYIO TEMY.

Conepxanue y4yeOHOW NPAKTUKH OIpPENEeNIIeTcs C y4YeTOM BO3MOXKHOCTEH W HMHTEPECOB
Kadenpsl U IPUHUMAIOIIEH OpraHu3alllu.

4. O0beM y4eOHOI NPAKTUKH

. B 3auernsix | B akamem.
Buner yueGHoI paboTh
eINHHULIAX Yacax
OO0mast Tpy10eMKOCTh JUCIHUILIMHBI 110 y4eOHOMY I1aHy | 3.0 108
CamocrositensHas padora (CP) 2,89 108
CamocrosiTenbHOE MOJYYEHHE U OCBOCHUE 3HAHUMN, YMEHUU 289 108
Y HaBBIKOB B COOTBETCTBHMH C POIPAMMOK ’
Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM 3a0()
o B 3auernbix | B akazem.
Bunel yue6HoI paboTh Jae e
eTMHUIIAX Yacax
OO0masi Tpy10eMKOCTh AUCHHMILIMHBI 10 y4eOHOMY I1aHy | 3.0 81
CamocrosrensHas pabota (CP) 2,89 78,03
CaMocTosTenbHOE MOJIyY€HUE U OCBOCHHME 3HAHUM, yMEHUMI 289 78.03
U HaBBIKOB B COOTBETCTBHUH C POIPaAMMOU ’ ’
By uTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOM 0,11 3a0(2,97)

AHHOTAUUA
padoueil nporpaMMsl

«IIpou3BoCTBEHHAS MPAKTHKA: HAYYHO-HCCIe0BaTeIbCcKas padoray (52.B.02) (H)

1. Meap mNPOM3BOACTBEHHOH MNPAKTHKH: HAY4YHO-MCCJIEJ0BATEIbCKOH padoThl —
dbopmupoBanre  MPOPECCHOHAIBHBIX ~ KOMIETCHIIMH  MOCPEJACTBOM  IUJIAHUPOBAHHUS U
OCYILECTBICHHSI SKCIIEPUMEHTAIBHON JIEATENTbHOCTH Ha OCHOBAHMHU 0Aa30BBIX M CIIEIUATBHBIX
JTUCIUIUINH, a TAK’K€ CAaMOCTOSITENIbHO U3YyYeHHON HH(pOpMaIny.

OcnoBHbIME 3a1auamMu HUP sBiseTcst mpuoOpeTeHne HaBbIKOB TNIAHMPOBAHUS U BBITOJHEHUS
Hay4YHO-HCCIIeI0BAaTENIbCKOW paboThl; 00paboTKa, MHTEPIPETALUs U MPEICTaBICHHE HAYYHBIX
pe3yIbTaTOB; MOATOTOBKA K BHIIIOJHEHUIO BBITYCKHON KBaTM(PUKALIMOHHOM pabOTHI.



2. B pe3yabTare M3y4eHHMs] TUCUUILIMHBI 00yYalOLMiics MO0 mMporpamMMe OakajiaBpuara
AO0JIKEeH
Obnadams cnenyronumu npodeccuonababiMu (I1K) komneTeHusaMu:

— CIIOCOOHOCTBIO MJIAHUPOBATh U MMPOBOJIUTH (PUINUECKHE U XUMHUECKHUE IKCTIEPUMEHTHI,
MIPOBOAUTH 00paOOTKY MX PE3yIbTAaTOB U OLICHUBATDH MOTPEIIHOCTH, BHIIBUTATh
TUIIOTE3bl U YCTAHABIUBATH TPAHUIIBI UX TPUMEHEHUSI, TPUMEHSTH METObI
MaTeMaTUYeCKOro aHaJIn3a U MOJIEIUPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTATIBHOTO
uccnenoBanus (ITK-16);

— TOTOBHOCTBHIO MPOBOJUTH CTAHJAPTHBIC U CEPTU(DHUKAIIMOHHBIC UCTIBITAHUS MATEPUATIOB,
U3JCUi B TexHoJoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO UCITOJIB30BAaTh 3HAHUE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCIMHEHHI U
MaTepHaJioB Ha MX OCHOBE ISl pelIeHus 3a1a4 npodeccruonHanbHoi aesrenpnoctu (I1K-
18);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUSI OCHOBHBIX (DU3UUECKHUX TEOPHIl ISl peIIeHUs
BO3ZHUKAOMIUX (GU3NICCKUX 33]1a4, CAMOCTOSTEIILHOTO TPHOOPETEHUS (PU3NICCKUX
3HAHUU, JAJI1 TOHUMAaHUS TPUHIIUIIOB pa0OTHI MPUOOPOB U YCTPOMCTB, B TOM YHUCIIE
BBIXOJIAIIMX 3a MPE/IEIIbl KOMIETEHTHOCTH KOHKpeTHOTo Hanpasienus ([TK-19);

— TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYICCKYIO HH(POPMAIIHIO, OTCYCCTBEHHBIN U
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoanus (IK-20).
3nams:

— TOpPSAIOK OpraHu3allMM, IUIAHUPOBAHHUS M MPOBEACHUS HAYYHO-UCCIIEAOBATEIIbCKUX
paboT C HCMONb30BAaHUEM MOCIEIHUX HAYYHO-TEXHUYECKHX JOCTHKCHHH B JTaHHOU
o0JacTy;

— TEOPETUYECKHUE OCHOBBI XUMUKO-TEXHOJIOTHUYECKUX MPOIIECCOB;

— CBOMCTBAa XMMHMUYECKHX 3JIEMEHTOB, COCIMHEHUN M AJIEKTPOJHBIX MAaTE€pUAIOB Ha HX
OCHOBE JJISl PEUIEHUS HAyYHO-UCCIIEIOBATENIbCKUX 3a/1a4.

Ymemy:

— OCYUIECTBIIATh TMOUCK, 0OpaOOTKY W aHaIM3 HayYHO-TEXHHYECKOW HH(OpMaluu Mo
NpoQUII0 BBIMOTHAEMON paboOThl, B TOM 4YHCJIE C NPUMEHEHHUEM COBPEMEHHBIX
TEeXHOJIOTHH,

— paboTaTh Ha COBpPEMEHHBIX MpubOpax s (UIUKO-XUMHUYECKHX HCCIEIOBAHUIA,
OpraHU30BBIBATH MPOBEICHUE KCIIEPUMEHTOB U UCTIBITAHHM, POBOIUTH UX 00pabOTKY
Y aHAJIU3UPOBAThH PE3YIIbTATHI;

— MPUMEHSTh TEOPETUUECKUE 3HAHUS, TOJIYYEHHbIEC MIPU U3YYEHUH €CTECTBEHHO-HAaYYHbBIX
JTUCITUTUTUH JIJI aHAJTN3a SKCIIEPUMEHTAIBHBIX JTAHHBIX;

Braoems:

— OCHOBHBIMHU HaBBIKAMHM OpPraHU3AlMM HAyYHO-UCCIIEIOBATEIbCKUX U TEXHOJIOTMUYECKUX
AKCTIIEPUMEHTOB;

— METOJaMU TIOMCKa M H3YYCHHs] HAyYHO-TEXHHMYECKOM HH(POPMAIMH IO TEeMaTHUKE
HccIeq0BaHusl.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

B mporiecce ocBOeHUs TUCIUIUIMHBI OOYYArOMIMICS MOJKEH MOATOTOBUTH U MPEICTaBUTh K
3alUTe Hay4dHO-HCcheaoBarenbckyo pabory (HUP), BeimonHeHHyI0 Ha COBpEMEHHOM YpPOBHE
pPa3BUTHS HAYKH U TEXHUKU M COOTBETCTBYIOIIYIO BHIOpAHHOMY HANpPaBIEHUIO MOATOTOBKU H
nporpaMMe oOy4eHus.

B npencrasnennoi k 3amure HUP nomkHBI MONy4YWTh OTpa)K€HUE 3HAHUS W HABBIKH,
MOJTyYeHHBIE OOYYAIOIMIMMCSl TPH OCBOSHUHW MPOTrpaMMbl OakajiaBpuara, B TOM YHCIE TPH
M3y4YeHUHU chenuanbHbeIX aucuuiuivH. lIpencraBnennas k 3ammure HUP pgomxna comepxartb
OCHOBHBIC TEOPETUUYECKHE TOJOKEHHS, DSKCIEPUMEHTAIbHBIC PE3yJIbTaThl, MPAKTHYCCKUE
JOCTUKEHHS, BEIBOJIBI TIO pa0b0OTEe U CMHUCOK IIUTUPOBAHHONW HAYYHO-TEXHUYECKOW JINTEPATYPHI,
BKJTFOYAst MyOJIUKAIIMK B HAYYHBIX KypHAJIaX M0 TEMaTHUKE pabOTHI.



4. O0beM y4eOHOI NPAKTHKH

o B zavernrix | B akamewm.
Bunpl yueOHoI paboThI
eIMHUIIAX gacax
OO0mast Tpy10€MKOCTh AMCHHMILIMHBI 10 y4eOHOMY IJ1aHy | 3.0 108
JlaGopaTopHbIie paboThI 0,6 22
CamocrositesbHas padora (CP) 2,29 86
CaMocCTOsATEIbHOE OCBOCHHE 3HAHUM, YMEHUNM U HaBBIKOB B 229 86
COOTBETCTBHUU C MTPOTPAMMOI1 ’
Bua uTOroBOro KOHTpOJISi: 3a4eT ¢ OLEHKOM 0,11 3a0(4)
. B 3auernsix | B H.
Bunel yue6HoI paboThI actpo
eIUHHIIAX yacax
OO0mas TPy10eMKOCTh AMCHMILIMHEI 110 y4eOHoMYy miany | 3.0 81
JlabopaTopHblie pabOThI 0,6 16
CamocrositesbHas padora (CP) 2,29 62
CaMocTosITEeIbHOE OCBOCHHE 3HAHUM, YMEHUH M HaBBIKOB B 229 62
COOTBETCTBHH C MPOrPaMMOK ’
Buja urorosoro KOHTPOJISAA: 3a4€eT C OLIEHKOM 0,11 330(3)

AHHOTAIIUA
paboueii mporpaMMbl T CHUIIHHBI
«IIpou3BoacTBEHHAs MPAKTHKA: MPAKTHKA 10 MOJYYeHHIO NPOdecCHOHAIBHBIX YMEHH I
u onbiTa npodeccuonaabHoi aesareabHocTn» (b2.B.03) (IT)

1. Ileab NMPAaKTHKM — IPAKTHYECKOE HM3YyUYEHUE TEXHOJOTMYECKUX CTaJMd IPOM3BOJCTBA
HEOpPraHUYECKON BELECTB, CTPYKTYpPbI NMPEANPUATHS, METOAOB U OCOOEHHOCTEH YIpaBJICHUS
NIPOM3BOJCTBEHHBIM  mporeccoM.  DopmupoBaHHe y  00ydYaromerocss CHocoOHOCTH
OCYHIECTBJIATh TEXHOJOTHYECKHUI MPOLECC B COOTBETCTBUU C PETIIAMEHTOM.

2.B pesyabTare M3y4yeHHs] TMCHUILUIMHBI 00y4YalolMiicsi MO mporpamme OakajaBpuara
JOJIZKeH::
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

— CHOCOOHOCTBIO H TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTMYECKHH TPOIECC B
COOTBETCTBUH C PErJaMEHTOM M MCIOJIb30BaTh TEXHUUECKUE CPEJCTBA Il U3MEPEHUs
OCHOBHBIX HapaME€TpOB TCXHOJOTMYCCKOro IIpouecca, CBOICTB ChIpbd W HNPOAYKIHH
(IIK-1);

— TOTOBHOCTBIO TPHUMEHATh AHATUTHUYECKHE W  YHCICHHBIE METOJbl  PEeIICHHS
IMOCTAaBJICHHBIX 3aaa4y, HMCIIOJb30BaTh COBPEMCHHBIC I/IH(I)OpMaHI/IOHHI)Ie TEXHOJIOTHH,
MIPOBOANTHh 00pabOTKy MH(OPMALMK C WCMOJIB30BaHUEM MPHUKIATHBIX MPOrPAMMHBIX
cpeacts  cdepbl  TPOPECCHOHATBHON  JICATENILHOCTH, HCIIONB30BaTh  CETEBBIC
KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEW NpodeccHoHaNbHOW 0051acTH,
MaKeTbl TMPUKIAAHBIX IIpOorpamMm i pacd€rta TEXHOJIOMYCCKHUX IIapaMETPOB
obopynosanus (I1K-2);



TOTOBHOCTBIO HCIIOIB30BaTh HOPMATHBHBIC JOKYMEHTHI 10 Ka4eCTBY, CTaHAAPTU3ALUN
U cepTu(UKAUK TPOIYKTOB W H3JEIHUNA, DIEMEHTbl IKOHOMHYECKOTO aHalu3a B
npaktuyeckoi aestensHoctH (I[TK-3);

CIOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHHs HpH pa3paboTkKe
TEXHOJIOTHYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C
YYETOM IKOJOTHUECKUX MOCIeACTBHM uX nmpuMenenus (I1K-4);

CIIOCOOHOCTBIO HCHOJB30BaTh IpaBUiIa TEXHUKH O€30MacHOCTH, MPOU3BOJICTBEHHOM
CaHHUTAPHUH, MMOKAPHOU OE30MMaCHOCTH M HOPMBI OXPaHBI TPYa, H3MEPITh U OIEHUBATH
napaMmeTpsl  MPOU3BOJCTBEHHOINO  MHUKPOKJIMMATa, YpOBHS  3albUIGHHOCTH U
3ara30BaHHOCTH, IIIyMa, U BUOpaIliu, ocBelieHHocTH padounx mect (ITK-5);
CHOCOOHOCTBIO HAIAXKUBaTh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY 00OPYIOBAHUS U
nporpammubix cpeacts (ITK-6);

CIIOCOOHOCTBIO POBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATH
npoUIAKTUIECKUE OCMOTPHI ¥ TEKYHIMH pPEMOHT O0OpyIOBaHHS, TOTOBUTH
000pyI0OBaHHE K PEMOHTY M IPUHUMAThH 00opyaoBanue u3 pemonta (ITK-7);
TOTOBHOCTBIO K OCBOCHHIO U IKCILIyaTal[ii BHOBL BBOAMMOTr0 obopymoBanus (ITK-8);
CIIOCOOHOCTBIO ~ aQHANM3UPOBATh  TEXHUYECKYHD  JOKYMEHTAlUlo,  MOJ0HpaTh
000pyI0BaHKEe, TOTOBHUTH 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9);
CIIOCOOHOCTBIO TPOBOAMTH aHAJIN3 CBIPhS, MAaTEpUATOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3za ([1K-10);

CIIOCOOHOCTBIO  BBISBIISITH W yCTPAHATh OTKJIOHEHUS OT PEKHMOB  PaOOTHI
TEXHOJIOTUYECKOT0 00OpYAOBaHMS M TapaMeTpoB TexHolormdeckoro mporecca (I1K-
11);

HAYYHO-HCCIIEIOBATENIbCKAS ACATEIbHOCTD:

TOTOBHOCTBIO TIPOBOJIUTE CTAHIAPTHBIC U CEPTUDUKAIIMOHHBIC HCITBITAHUS MaTEPHAJIOB,
U3JeIui B TexHoJaoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKHX DJIEMEHTOB, COSAMHEHHHA U
MaTepUajIoB Ha X OCHOBE JUIS pelleHus 3a1a4 npodeccruonanbHol aestensHoctu (ITK-
18);

TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPHM A pEelIeHHs
BOZHUKAIOMNUX (PU3MUECKUX 3a/1ad, CaMOCTOSTENIbHOTO MpHOOpeTeHus: (pU3n4ecKux
3HAHUU, JUISI TIOHMMaHUSl MPHUHIMIIOB paObOTHI MPUOOPOB M YCTPOWCTB, B TOM YHUCIIE
BBIXOJIAIIMX 3a MMPE/IENTbl KOMIETEHTHOCTH KOHKpeTHOTro Hamnpasienus ([TK-19);
TOTOBHOCTBIO M3ydaTh HAyYHO-TEXHUYECKYI0 HH(OpPMAIMIO, OTEYCCTBCHHBIH U
3apyOekHBIN ONBIT 10 TemaTrke uccnenopanus (I1K-20);

3namy:

TEXHOJIOTUYECKHE TPOLECChl M  OCHOBHOE TEXHOJOTHMYecKoe 00OpyaoBaHUE,
HCIIOJIb3YEMOE TMPH MOIYYEHUH COJIEH, KUCIIOT, 1IeNI04Yel, MUHEPATIbHBIX yI00OpeHUH 1
JIPYTUX TPOAYKTOB HEOPTaHUYECKOW XHUMHUH,

OCHOBHBIE TMPHUHIIMITBI, METOABI U (HOPMBI KOHTPOIS TEXHOJOTHMUYECKOTO Mporecca U
KadecTBa MPOTYKITUH;

OCHOBHBIC HOPMATHBHBIC JOKYMEHTHI 110 CTAaHJAPTHU3AlMH W OOOpPYIOBaHUS W
cepTudUKAIIH TPOTYKITUH;

MpaBHJia TEXHUKH 0E30MacHOCTH M MPOM3BOJICTBEHHON CAHUTAPHH, OPraHU3AUOHHYIO
CTPYKTYpY MPEATPUATHS;

Ymemo:

UCIIONIb30BAaTh TEXHUYECKHE CpelCTBAa /s HM3MEPEHHs OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOTO MPOIecca MPON3BOICTB HEOPTAHNIECKHUX BEIECTB;

AHAIM3UPOBATh TEXHWUYECKYIO JOKYMEHTAIlMI0, pEaJM30BBIBATh HA  IPAKTHKE
TpeOOBaHUS HOPMATHUBHOM JOKYMEHTAITUH.

Braoemy:



— MeToJaMu Tox0opa TEXHOJOTUYECKOTO0 O00OpYIOBAHMS,
TEXHOJIOTHYECKUMH MTPOIECCAaMH MPOU3BOJICTBA;

— METOJaMHU  OCYILECTBICHUS  TEXHOJOTHUYECKOTO
periiaMeHToM.

METOAAMHU  YIPABIICHUS

mponecc B COOTBCTCTBHUH C

3. KpaTkoe conepkaHue JUCLIUILINHBI

IIpon3BOACTBEHHAs PAKTUKA COCTOUT U3 IBYX 3TAIOB:

03HAaKOMJICHHE C TEXHOJIOTUEHN NPOU3BOICTBA HEOPIraHUUECKUX BEILECTB;

IIPAaKTUYECKOE OCBOCHUE TEXHOJIOTMYECKUX IIPOLECCOB U METOJOB HX KOHTPOJIsA Ha
IIPEANPUATHH B COOTBETCTBUU C MHIANBHUyAJIbHBIM 3alaHUEM.

1. DKCKypCUOHHOE O3HAKOMJICHHE C TEXHOJIOTUEH MPEANPHUATHS COOTBETCTBYIOMIETO PO
1 cO0op HEOOXOAUMOr0 MaTepuaa i HOArOTOBKU OTYETa M0 IMPaKTUKE.

OTueT 1o MpaKTUKE BKIIIOYAET:

- ACTOPUYECKYIO CIIPaBKY O IIPEAIPUATHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYyKLUU;

- BUJIbI U1 HOPMBI PacXofia ChIpbEBbIX MaTEPHUAJIOB;

- OIIMCAaHUE OCHOBHBIX TEXHOJIIOIMYECKUX MPOLECCOB IIPOU3BOJICTBA;

- METOIbl M (POPMBI KOHTPOJISE TEXHOJIOIMUYECKUX IPOLIECCOB;

- MEpPONPUATHS MO0 YCTPAHECHUIO OTKJIOHEHWH (HApYIICHWH) PEKUMHBIX IapaMeTpoB PaOOTHI
000pYy0BaHUS M TEXHOJIIOTUYECKUX ITPOLIECCOB.

2. IlpakTHueckoe OCBOEHHE TEXHOJOIMUECKHUX IPOLIECCOB OCYIIECTBISET B COOTBETCTBHM C
VMHJVBUAYAJIBHBIM 33JaHUEM 110 IPAKTUKE, KOTOPOE BKIIIOYAET:

- U3y4YECHHE aCCOPTUMEHTA BBIIYCKaeMOMN IPOAYKINHU, UX BUAOB U MAPOK;

- tpeboBanus 'OCTa, TY u apyroil HOpMaTUBHON TOKYMEHTALlUU K KayeCTBY BBIITYCKaeMOH
[IPOJYKIIMH;

- U3y4YECHHE ChIPbEBBIX MaTEPUAIIOB U METOI0B BXOJHOI'O KOHTPOJIS;

- U3Y4YE€HHUE IapaMeTPOB TEXHOJIOTMYECKOrO IIPOILEecca, MPEIYyCMOTPEHHBIX B pErJIaMEHTe, U
METOZ0B €TI0 KOHTPOJIS;

- OIIMCaHKe BHUJIa ¥ TUIIa 000pYI0BaHUS AJIsl OCYIIECTBIEHUS TEXHOJIOTMYECKOT0 MPOIIecca;

- IeficTBUS 0OCITYKUBAIOIIET0 IEPCOHANa IPY Ype3BbIYAHBIX CUTYalLIUsX,

- MaTepuaibl M0 CTPYKTYpE MPEANPHUSATHs, METOJIaM €ro yIpaBJIeHUs, CUCTEME CObITa TOTOBOM
IIPOJYKIIMH.

4. O0beM NpOM3BOACTBEHHOM NPAKTHKHA

Bl yaeGHOR paboTE! B 3auvernpix | B akagem.
eIMHATIAX Jacax

Oomast TPYAOEMKOCTDb JTHUCIHMIIIMHBI 110 yqe6HOMy miany | 3.0 108

CamocrositesbHas padora (CP) 2,89 104

[Tocenienue npennpusTuit 1,0 36

PaboTa Ha IpeANPHUITUHN 110 HHIUBUIYAJIbHOMY 33 JaHHIO 15 54

[ToaroroBka u caya OT4YeTa MO MPAKTHKE 0,5 18

Buja urorosoro KOHTPOJISAA: 3a4€eT C OLIEHKOM 0,11 330(4)

Brgsl yaeGHOH paboTs! B 3auernsix | B actpon.
eIMHATIAX Jacax

Oomast TPYAOEMKOCTDb THUCIHHUIIJIMHBI 11O yqe6HOMy miaany | 3,0 81

CamocrositesbHas padora (CP) 3,0 81

[Tocemnenne npeanpusTuii 1,0 27

PaboTa Ha mpeanpusTHN 10 HHAUBUAYATLHOMY 3a1aHUIO 15 40,5




[ToaroToBKa M caya OTYETa MO MPAKTUKE 0,5 13,5

Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM — 3a0

AHHOTAIIUA
padoueii MPOrpaMMbl TUCHUHILTHHBI
«IIpenmuniaomuasi npaktuka» (b2.B.04) (II)

1. Heap NPaKTHKM — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUW W IPAKTUYECKMX HAaBBIKOB,
MONYyYeHHBIX B IMpolecce OOy4YeHHss IO TMporpamMme OakajnaBpuarta; MpHOOpETeHHe
IIPAKTUYECKOIO OIbITa pabOThl C MCTOYHMKAMM HAy4YHO-TEXHMYECKOW HMH(OpMaIuu, ombiTa
IIOCTAHOBKM U BBINOJIHEHHUS HAyYHO-UCCJIENOBATENIbCKUX M MPOEKTHBIX 3a7ay; OBJIAJICHUE
METOAOJIOTHEH MU MeToJaMM OOpabOTKU pe3yiabTaTOB HCCIIEAOBAaHUS; COOp, MOArOTOBKA M
aHaJIM3 MaTepPHajOB MO TEMATHUKE BBITYCKHON KBAIN(UKAITMOHHONW PaOOTHI.

2.B pe3yabTare H3y4eHHs JMCUMILUIMHBI 00y4al0IMiicA M0 MporpaMMe 0aKajaBpuara
JAOJIZKeH:
Obnaoams crnenyromumu npopeccuonansubivu (I1K) komnereHuusamu:

— CHOCOOHOCTBKO M TOTOBHOCTBIO OCYLIECTBIATH TEXHOJIOTMYECKUH Ipolecc B
COOTBETCTBHUH C PETJAMEHTOM W HCIIOJIb30BaTh TEXHUYECKUE CPENICTBA JUIS U3MEPEHUS
OCHOBHBIX IapaMeTPOB TEXHOJOTHMUYECKOro MpOILecca, CBOMCTB ChIPbS U IMPOIYKLUHU
(TK-1);

— TOTOBHOCTBIO IPHMEHSTh AHAJIUTUYECKHE W  YHCICHHBIE METOJBI  PEIICHHS
MOCTABJICHHBIX 3aJ[ad, HCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJOTHH,
IPOBOJIUTH 00pabOTKy MH(pOpMAMU C HCIOJIb30BAaHUEM MPUKIIAJAHBIX HPOTrPAMMHBIX
cpeactB  cdepbl  NPOoPEecCHOHANBHON  JEATENBHOCTH, HCIOJIb30BaTh  CETEBbIE
KOMIIBIOTEPHBIE TEXHOJOTHMH M 0a3bl JaHHBIX B CBOEH MpodecCHOHANbHOW 00JIacTH,
NaKkeTsl MPUKJIAAHBIX MporpaMMm JUIsl pacdyera TEXHOJOTHYECKUX IapaMeTpoB
obopynosanus (I1K-2);

— TOTOBHOCTBHIO MCIOJIH30BATh HOPMATHUBHBIC JOKYMEHTHI 110 KAa4eCTBY, CTaHIapTH3AIHH
U cepTu(UKAUK TPOIYKTOB W W3JEIHNA, DJIEMEHTHl AKOHOMHUYECKOTO aHajih3a B
npaktuueckoit aesirenpaoctH (ITK-3);

— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHbIE TEXHMUYECKHE pelIeHUus MNpU pa3paboTke
TEXHOJIOTUYECKHAX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C
y4ETOM IKOJOTHYECKHUX MOochecTBUil nx npumenenus (I[1K-4);

— CHOCOOHOCTBIO MCIONB30BaTh MPaBUJIa TEXHUKH O€30MaCHOCTH, MPOU3BOACTBEHHON
CaHWTApPUH, MOKAPHON 0€30MaCHOCTH M HOPMBI OXpaHbI TPY/a, U3MEPATh U OIICHUBAThH
napamMeTpsl  IPOM3BOJCTBEHHOTO  MHUKPOKIMMATa, YpPOBHS  3albUICHHOCTH U
3ara3oBaHHOCTH, IIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);

— CTIOCOOHOCTBIO HaaXMBaTh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY 00OPYIOBAHUS U
nporpammubix cpencts (ITK-6);

— CIOCOOHOCTBIO MIPOBEPATH TEXHUYECKOE COCTOSIHUE, OpPraHU30BBIBAThH
NpopMIAKTHIECKHEe OCMOTPHl M TEKYIIUH pPEMOHT OO0OpYAOBaHHS, TOTOBUTH
000pyoBaHUE K PEMOHTY M IPUHUMATH 00opynoBanue u3 pemonra (I1K-7);

— TOTOBHOCTBIO K OCBOSHHIO M SKCILTyaTalliy BHOBb BBOgMMoOro obopynoBanus (I1K-8);

— CHOCOOHOCTBIO  AHANU3UPOBATh  TEXHMYECKYIO  JIOKYMEHTallMIo,  Moa0uparthb
000pyIoBaHUE, TOTOBHUTH 3asBKU Ha pHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

— CHOCOOHOCTBIO TIPOBOJMTH AHAIU3 CHIPbS, MaTepPHaJOB W TOTOBOM MPOAYKIHUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHamu3za ([1K-10);

— CHOCOOHOCTBIO BBISBIATH W YCTPaHATh OTKJIOHEHHS OT PEKUMOB  pabOTHI

TEXHOJIOTHUYCCKOI'O 060pyﬂ03aH1/151 U 1apaMeTpOB TCXHOJIOTHYECKOIO IIponecca (HK-
11);



— CIOCOOHOCTHIO TUTAHUPOBATH M MPOBOAUTH (DU3MUYECKUE U XUMUYECKUE IKCIIEPUMEHTHI,
POBOJUTH OOPabOTKY HX pe3yabTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIJBUTAThH
TUIOTE3bl W yCTAHABIMBAaTh TPAHUIBl HMX MNPUMEHEHUS, MPUMEHSTb METOIbI
MaTEMaTHYECKOI0 aHAJIN3a U MOJEJIMPOBAHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAIBHOIO
uccnenoanus (ITK-16);

— TOTOBHOCTBHIO MPOBOJIUTH CTAHAAPTHBIC U CEPTUDUKAIIMOHHBIE UCIIBITAHUS MaTEPHUAJIOB,
u3zenui u TexHojoruueckux mporeccos (IMIK-17);

— TOTOBHOCTHIO HCII0JIb30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COEIUHEHUHN U
MaTepUajIoB Ha X OCHOBE JUIS pelieHus 3aaa4 npodeccruonanbHon aestensHoctu (I1K-
18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS OCHOBHBIX (M3UYECKUX TEOPUH JUIS DPELICHHUs
BO3ZHUKAIOMIMX (PU3MYECKHUX 3a/ay, CaMOCTOSITEIbHOTO MpHOOpeTeHus: (pU3n4ecKux
3HAHWUW, JUIS TIOHUMaHUS MPHUHIMIIOB paOOThI MPUOOPOB M YCTPOWCTB, B TOM YHCIIC
BBIXOJISIIIMX 32 MPEAesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);

— TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HMH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).
3namo:

— OCHOBBI OPTaHU3AIMH U METOOJIOTHIO HAYUHBIX UCCIICIOBAHMIA;

— COBPEMEHHBIC Hay4HbIE KOHIICTILIUY TEXHOJIOTUHA HEOPTaHUYECKUX BEILIECTB;

— CTPYKTYPY M METOBI YIPABICHHUS COBPEMEHHBIM ITPOU3BOJACTBOM.

Ymemn:

— paboTaThb C TEKCTaMH HAYYHBIX CTaTel OTEYECTBEHHBIX U 3apyOeKHBIX HAyYHBIX
KYPHAJIOB, TIOJB30BATHCS HAYYHO-CIPABOYHBIM ammapaToM, OGOpPMIIATH PE3yJIbTaThl
HAyYHBIX UCCIICOBAHUN;

— HCIIOJIb30BaTh TMOJIyYEHHBIE TEOPETHUYECKHE 3HAHWS JUIsl I[OCTAaHOBKH  3a/a4
HCCIIEIOBaHUS.

Braoems:

— HaBBIKAMH CaMOCTOSITENIbHON Hay4YHO-HCCIEAO0BATEIbCKON NEATENbHOCTH, PaboThl C

HMCTOYHUKAMU Hay4yHOU MH(pOpManuu, peepupoBaHusi HayYHbIX MyOJIMKaIIHA;

3. Kparkoe cogep:kanue TUCHHUIINHBI

Temaruka npeaaUNIOMHON NPAKTUKU CTYIEHTOB OakajaBpuara ONpeAenseTcss TEMaTHKON HX
BBIITYCKHBIX KBaJU(PHUKAIMOHHBIX padOT U MOXKET MPOBOAMUTHCS B HAYYHO-HCCIIEI0BATEIbCKOM
WIK TPOEKTHOM (opmare (MpU BBHINOJHEHUHM HAyYHO-MCCIIEI0BAaTENIbCKOM WM pPacdyeTHO-
MIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccienoBatenbckass ~ MpakTUKa  OPOXOAMT B HAy4yHbIX  J1abopaTopusix,
TEXHOJIOTUYECKUX MOJpa3/IeIeHUsIX, HH(HOPMAIIMOHHBIX IIEHTPAaX HAy4YHO-UCCIEeI0BaTEIbCKON
opraHusanuu win B jabopatopusix Bbimyckawomed kadenpst PXTY um. JI. U. Menneneesa.
CTyneHTbl 3HAKOMSATCS ¢ TeKylled padoToil 1abopaTopuu, OCBaUBAIOT METOJIbI UCCIIETOBAHUS
NEKTPOXUMUYECKUX TMpoueccoB 1o Ttematuke BKP, mnpoBoasT oraenbHble (usmko-
XUMUYECKHE€ W TEXHOJOIMYECKHE MWCIBITaHUs, MPHOOPETaloT HaBBIKM IIOMCKA HAy4YHO-
TeXHUYECKOW nH(pOopManuu u paboThl ¢ 6a3aMu TaHHBIX, YI4aCTBYIOT B 00pa0OTKe Pe3yIbTaTOB
MCCIIEIOBAHMSI U TIOJITOTOBKU UX K IyOJTUKAIIUH.

[IpenmumniomMHasl MpakTHUKa CTYIEHTOB, BBIMOJHSIOMIUX PACYETHO-TIPOEKTHYIO BBITYCKHYIO
KBAJIM(HUKAIIMOHHYIO pabOTy, MPOXOJIUT B MPOU3BOJICTBEHHBIX II€XaX M TEXHUYECKUX OTJENax
MPOMBIIITIEHHOTO Tpeanpustus. CTyIeHTbl 3HAKOMATCS CO CTPYKTYpPOW NpeanpHsITHs,
HOPMAaTUBHO-TEXHOJOTUYECKON JIOKYMEHTALUEH, pErjJaMeHTaMH IPOM3BOJCTBA, HW3Y4YaroT
CUCTEMY MEHEI)KMEHTa U KauecTBa npoAykuuu. OCHOBHOE BHUMaHUE yJelsieTcs
MPAKTUYECKHUM BOMpocaM (QYHKIMOHUPOBAHUS TEXHOJOTMYECKUX JIMHUM MPOM3BOJICTBA
MPOJYKIMH, MpoOiIeMaM TUAarHOCTHKU Opaka rOTOBOM MPOIYKIUH M MEPONPHUATHSAM IO €ro
YCTpaHEHHI0, BOPOCaM UHTEHCU(PHUKAIIMU PAOOTHI TEXHOJOTHUECKUX JTUHUH.



Bo Bpems mpoxoXIeHHS NPEIUIUIOMHOM TNPAKTUKU CTYICHTHI COOMpAIOT MaTepHaibl MO
TEMAaTUKE BBITYCKHOW KBAaJHU(PHUKAIIMOHHON pabOTHl, aHATM3UPYIOT WX, HAMEUYAIOT OCHOBHBIC
HAlpaBJICHUS U 337a4H PaOOTHI, BEIpaOaThIBAIOT METOJOJIOTHIO PEIICHHS ATUX 3aad.

4. O0beM npeIUIIOMHONH IPAKTHKH

. B 3auernbix | B akamem.
Bupl yueOHOM paboThI
€IMHUIIAX qacax
OO0mas Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY miiaHy | 9 324
CamocrositenbHas padota (CP) 8,89 320
Buja koHTpOJIsI: 3a4€T ¢ OLIEHKOM 0,11 3a0(4)
Brjtl yueGHOi paboTs! B 3adernsix | B acTpoH.
eIMHUIIAX qacax
OO01mast Tpy10eMKOCTh NPAKTHKH MO y4yeOHOMY miiany | 9 243
CamocrosrenbHas padota (CP) 8,89 240,03
Bua KoHTpOJISA: 3aUeT ¢ OLEeHKO 0,11 3a0(2,97)

AHHOTaNUA
pado4eii MPporpaMmmbl
«l'ocynrapcTBeHHAsi UTOrOBAasl ATTECTALUA: 3ALIUTA BbINYCKHON KBAJIUPUKANMOHHOMI
padoThI, BKJIKYAs MOATOTOBKY K 3al0MTe U mpoueaypy 3amurbD (b3)

1. Ileap rocynapcTBeHHOW HWTOrOBOH aTTecTalluM — OOBEKTHBHAS OIICHKA YPOBHS
c(OPMHUPOBAHHOCTH OOIIEKYIBTYPHBIX, O0OHIENPOGECCHOHATBHBIX H MPOQecCHOHATBHBIX
KOMIIETCHIIMI  BBITYCKHWKA  YHUBEPCHUTETAa, €ro  TOTOBHOCTH K  BBINOJHEHUIO
npodeccnoHanbHBIX 331a4.

3amaun  rocylapcTBEHHOW WTOrOBOW AaTTeCTAMM — YCTAHOBIIGHHE COOTBETCTBHS

COJZIepKaHus, YpPOBHA M KauecTBa IOATOTOBKM BbIMyckHHKA TpeboBanusiMm OI'OC BO;
MOTHBAIUS BHITYCKHUKOB HA JAJbHEHIIIEeE MOBBIIICHNE YPOBHS KOMIIETEHTHOCTH B H30paHHOM
cdepe mpodeccuoHATbHON JIeATEIbHOCTH Ha OCHOBE YIUIyOJI€HHS M PACHIMPEHUs MOJTy4YeHHbBIX
3HaHWH W HaBBIKOB IIyTeM TPOJOJDKCHHS TII03HABATEIBbHON JEATENBbHOCTH B cdepe
MPAKTUYECKOTO IPUMEHEHUS 3HAaHUH U KOMIIETeHLUH.
2. BBIMyCKHUK, OCBOMBIIMI MporpamMMy OakaiaBpHara, JOJDKEH O0JIafaTh CIeTyIONIUMU
OO0IIEKYJIbTYPHBIMU KOMITETEHLIUAMHU:

- CMOCOOHOCTBIO ~ HCHOJB30BaTh ~ OCHOBBI  (MIOCOGCKUX  3HAHMH  JUId
bopmupoBanus MUpOBO33peHueckoil mo3unuu (OK-1);

- CIOCOOHOCTBIO ~ aHAIM3MPOBATh OCHOBHBIE JTalmbl ¥ 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa i POPMUpPOBaHUs rpaxaanckoit mosunuu (OK-2);

- CTIIOCOOHOCTBIO HCITOJIB30BaTh OCHOBBI SKOHOMHUYECKHX 3HAHWN B Pa3IMYHBIX
cdepax xxusnenesrensHoctr (OK-3);

- CIOCOOHOCTBIO UCIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUHN B Pa3IUUHBIX cepax
nestensHocTH (OK-4);

- CTIOCOOHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M TIMCBMEHHOW (OopMax Ha PYCCKOM
U MHOCTPAHHOM f3bIKAaX Ui peHIeHUs 3aJa4 MEXKIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoseicteus (OK-5);

- CHOCOOHOCTBIO  paboTaThb B  KOJUJIEKTUBE, TOJEPAHTHO BOCIPUHUMATH
COIMaJIbHBIC, STHHYECKNE, KOH(EeCCHOHAIbHBIC U KyIbTypHBIe pasimnyus (OK-6);

- CIIOCOOHOCTBIO K CAMOOPTraHU3aluK U camoodpazoBanuto (OK-7);



- CIOCOOHOCTBIO MCHOJIB30BATh METOABI U MHCTPYMEHTHI (PM3NYECKON KYIbTYpHI
111 00eCIIeYeHUs TIOJHOIICHHOM COlMaibHOM U ipodeccuonanbHoit nestenbHocT (OK-8);

— CIOCOOHOCTBIO HCIIOJIb30BaTh IMPHEMbI OKa3aHUS IEPBOW IIOMOIIM, METOJbI
3alUTHI B YCIOBHSAX Upe3BbIYaiiHbIX cuTyaruii (OK-9).

BbimyckHUK, OCBOMBIIMI mporpammy OakanaBpuaTa, JJOJDKEH 00JanaTh CIeIyIOIIUMH
o0uienpogeccuoHaTbHBIMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO  HCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILINH B podeccronanbHoi aesrenproctr (OI1K-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (U3MUYECKOW KapTHHE
MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIECTBA JJIsi TOHUMAHUS
OKpYyKaroIiero Mupa u sisieHuii mpupost (OI1K-2);

— TFOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHA O CTPOEGHUU BEUIECTBA, IPUPOJIE
XUMHUYECKOHN CBSI3U B PA3IMUHBIX KJaccax XUMUYECKUX COCIMHEHUH JJis TOHUMAaHUSl CBOMCTB
MaTEpUaJIOB M MEXaHM3Ma XMMHUYECKUX IPOLECCOB, MPOTEKAIOIIUX B OKPYKAIOLIEM MUDE
(OIIK-3);

— BIIQJICHUEM I[OHHUMAaHMsI CYIIHOCTH M 3HaueHus HWHGOpMaluud B pPa3BUTUU
COBPEMEHHOT0 MH()OPMAIIHOHHOTO O0IIECTBA, OCO3HAHUS OIMIACHOCTH M YTPO3bl, BOSHUKAIOIINX
B AOTOM IIPOIECCE, CIHOCOOHOCTHIO COONIOAATH OCHOBHBIE TpeOoBaHUS HH(POPMALMOHHOM
0€30MacHOCTH, B TOM YHMCIIC 3alIUThI TocynapcTBeHHoi TaiHbl (OI1K-4);

- BJIQJICHUEM OCHOBHBIMM METOJAaMH, CIOCO0aMH U CpEJICTBAMH IOIY4YECHMUS,
XpaHeHus, nepepadboTku HHPOpMAIMKM, HaBbIKaMH PAaOOTHI ¢ KOMIIBIOTEPOM KaK CpPEICTBOM
yrpasienus unpopmarueii (OITK-5);

— BIIQJICHUEM OCHOBHBIMH METOJAaMH 3alllUThl MPOU3BOACTBEHHOIO MEpcoHala U
HaceJIeHUs OT BO3MOXKHBIX MOCIIC/CTBUI aBapuii, katactpod, cruxuitabix Oeactuii (OI1K-6).
BrinmyckHHK, OCBOMBIINI MporpamMmy OakanaBpuara, J0JDKEH 00anaTh npodeccruoHaIbHBIMU
KOMITIETEHIUSIMHM, COOTBETCTBYIOIIMMHU BUJaM NMPOPECCUOHANIBHON AEATEIbHOCTH, HA KOTOPhIE
OpHEHTHPOBaHa Iporpamma OakanaBpuara:

- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYLIECTBISATh TEXHOJOTHYECKUH Mpolecc B
COOTBETCTBHUHM C pErjJjaMeHTOM M UCHOJIb30BaTh TEXHUYECKHE CPEACTBA [UIsl HU3MEpPEHUs
OCHOBHBIX [TApaMETPOB TEXHOJIOTHYECKOTO MPOIlecca, CBOUCTB chIpbs 1 poaykimu (I[TK-1);

- TOTOBHOCTBIO IPUMEHATh AHATUTHUYECKHE W YHUCICHHBIE METOABl PEIICHUs
MIOCTABJIEHHBIX 3aJa4, HCIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTHH,
POBOJIUTH 00pabOTKy MH(pOPMALIUU C UCIIOIb30BAaHUEM MPUKJIAJHBIX MPOrPAaMMHBIX CPEJCTB
chepsl  TpoeCcCHOHATBPHOM  JIEeATENbHOCTH, HCIIOJIb30BaTh  CETEBbIE  KOMITbIOTEpPHBIE
TEXHOJIOTUM M 0a3bl JaHHBIX B CBOEH NpodeccHoHaIbHOM 00IacTH, MaKeThl MPHUKIAIHBIX
MpOrpamMM JJIsl pacyeTa TeXHOJIOTHUECKHX mapameTpoB obopynoBanus (I1K-2);

- TFOTOBHOCTBIO ~ HCHOJb30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 KaydecTBY,
CTaHJapTH3alMU U CepTU(PUKALNN TPOTYKTOB U U3/AEIHH, SIEMEHTHl S5KOHOMHUECKOTO aHAJIN3a
B nipakTuyeckoi aestensHoctu (IK-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUsI IPU pa3padoTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTMHU C YYETOM
IKOJIOTMYECKUX mocieacTBril ux npumeHenus (I1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh npaBuiia TEXHUKHU 0e30macHOCTH,
MIPOU3BO/ICTBEHHOIN CaHUTApUH, ITOKAPHOM O€30MaCHOCTH U HOPMBI OXPaHBI TPy, U3MEPATH U
OLICHHMBATh MapaMeTphbl MPOU3BOJACTBEHHOT0 MMKPOKIMMATa, YpPOBHS 3albUIEHHOCTH U
3ara3oBaHHOCTH, IIyMa, 1 BUOpaIuu, ocBeneHHocTH pabounx mect (ITK-5);

- CMOCOOHOCTBIO  HaJaKUBaTh, HACTPaWBaTh U  OCYLIECTBISATH IPOBEPKY
obopynoBanus u nporpammHsbIX cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ HPOBEPATh  TEXHUYECKOE  COCTOSHHE,  OpraHU30BbIBATH
npoduIakTHYecKue OCMOTPHI U TEKYIIUH PEMOHT 00OpYy/OBaHUS, TOTOBUTH 00OpPYIOBaHUE K
PEMOHTY M IPUHUMATH 000pyaoBaHue u3 pemonta (I1K-7);



- TOTOBHOCTBIO K OCBOGHHUIO W JKCIUTyaTallH BHOBb BBOJUMOTO O0OpYIOBaHUS
(TIK-8);

— CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAllMIO0, MMOAOUPATh
000pya0BaHUE, TOTOBHUTH 3asBKH Ha MPHOOpeTeHHEe  peMOHT obopymoBanus (ITK-9);

- CIOCOOHOCTBIO MPOBOIUTH AHAIU3 CBHIPhS, MATEPUAJIOB M TOTOBOW MPOIYKIIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3za ([1K-10);

— CIIOCOOHOCTBIO BBISBIATH M YCTPAHITh OTKIOHEHUS OT PEKUMOB PabOTHI
TEXHOJIOIMYECKOro 000PyIOBaHHUS U TTApaMETPOB TexXHoJoruueckoro mporecca (ITK-11);

- CIOCOOHOCTBIO IJIAHUPOBaTh U MPOBOAUTH (UBUYECKUE U XUMHUYECKHE
OKCIIEPUMEHTHI, TPOBOJIUTH O0OpabOTKYy UX pE3yJNbTaTOB U OICHUBATH IOTPEIIHOCTH,
BBIBUTATh TUIIOTE3bl W YCTAHABIMBATh TPaHUIBl UX MPUMEHEHUS, NPUMEHATH METOIbI
MaTEMaTHYECKOTO aHalu3a W MOJCIUPOBAHUS, TEOPETHYECKOTO0 M AKCIEPUMEHTAIBLHOTO
uccnenoanus (ITK-16);

- FOTOBHOCTBIO MPOBOAUTH CTaHAAPTHbIE M CEPTU(PHUKAIMOHHBIE HCIBITAHUS
MaTepUaIOB, U3ACIHN 1 TeXHOIorn4eckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO  WCIIOJB30BaTh 3HAHUE CBOWCTB XWMHUYECKHUX O3JICMCHTOB,
COCIMHCHUI W MaTepHajJoB Ha WX OCHOBE [UIsl pEIIeHUs 3a1ad npodhecCHOHATLHOM
nesreiapaoctH (ITK-18);

— TOTOBHOCTBIO HCIIOJNB30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOpUil mams
pEIIeHNs BO3HUKAOMIMX (PU3NYCCKUX 3a/1a4, CAMOCTOSITEIBHOTO MPHOOPETEHUS (PU3NICCKUX
3HaHUW, I TOHUMAaHWs MPHHIMIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM 4HCIE
BBIXOJIAIIMX 3a MMPE/IE/Ibl KOMIETEHTHOCTH KOHKpeTHOTro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(POPMAIUIO, OTEYCCTBEHHBIN U
3apyOeKHBIN OMBIT 10 TemaTHke uccienoanus (ITK-20).
3aBeplIalonIMM 3TarnoM o0O0y4deHus 1o HampasiaeHuio moaroroBku 18.03.01 Xumuueckas
TexHosorusi, mnpodmio «TexHoIorus HEOPraHMYeCKUX BEIIECTB» SBISIETCS  3alluTa
BBIIYCKHOM KBaNM(UKALMOHHON paboThl OakaiaBpa.

B pesynpTare mOpoXoxkAEHUS TOCYJApCTBEHHON HWTOTOBOW arTecTalud  (BBIMOJTHEHUS
BBITTYCKHON KBAIM(PUKAIIMOHHON pabOThI) CTYICHT JTOJKEH:
3nameo:

— TOPSIIOK OpraHU3aIiH, IUTAHUPOBAHUS U IPOBEICHUS] HAYYHO-HUCCIIEeI0BATENbCKIX
paboT C UCITOJIB30BAHUEM TTOCIICAHIX HAyYHO-TEXHUYECKHUX JOCTHKCHUN B JTAHHON
obacru;

— (QU3UKO-XUMUYECKHE OCHOBBI CHHTE3a HEOPTAHUYECKUX MAaTEePHAIIOB, IPUMEHSITh
9TH 3HAHUS HA MMPAKTUKE;

— OCHOBHBIC TPEOOBAHHUS K MPEACTABICHUIO PE3YIHTATOB ITPOBEICHHOTO
WCCJIETOBAHMS B BIJI€ HAYYHOTO OTYETa, CTaThU WM JJOKJIA/a;

Ymemn:

— CaMOCTOSITEIHHO BBISBIISITH MIEPCIICKTUBHBIC HAIIPABIICHUS HAyYHBIX HCCIICIOBAHUMH,
000CHOBBIBATh aKTYaIbHOCTh, TEOPETHUUECKYIO U MPAKTUUYECKYIO 3HAYMMOCTh
MPOOJIEMBI, POBOIUTH SKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS, aHATU3UPOBATh U
UHTEPIPETUPOBATH MOTYYCHHBIE PE3YyIbTATHI;

— OCYIIECTBIIATH MOUCK, 00pa0OTKY U aHAIIM3 HAyYHO-TEXHUYECKONH HHPOPMAITUH TIO
TeMe BBITIOTHIEMON pabOTHI, B TOM YHCJIE C TPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX MPHOOPAX, OPraHU30BBIBATH MTPOBEICHUE SKCIICPUMEHTOB
Y UCTIBITAaHUH, IPOBOJUTH UX 00PaOOTKY M aHAIM3UPOBAThH PE3YNIbTATHI,

BJIA/IETh:

— METOJ0JIOTHEN U METOAMKOW MPOBEICHUS HAYYHBIX HCCIIEI0BaHUI; HABBIKAMU

CaMOCTOSITENTLHOM HayYHON U MCCIEI0BATEIbCKON PaboThI;



— HaBBIKaMHU PabOTHI B KOJJIEKTUBE, TUIAHUPOBATh U OPTaHU30BHIBATH KOJIJICKTUBHBIC
Hay4HbIC UCCJICIOBAHMS; OBJIA/IEBATh COBPEMEHHBIMU METOaMU UCCIICIOBAHUS U
aHaJIn3a MOCTABJICHHBIX TPOOIIeM;

— CIOCOOHOCTBIO peIaTh MOCTABICHHBIC 33/Ia4M, UCIIOJIb3YSl YMEHUSI U HABBIKU B
OpraHHU3aly Hay9YHO-HCCIIEI0BATEIBCKUX U TEXHOJIOTHYECKUX PadoT.

3. Kpartkoe cogep:xkaHue rocy1apcTBeHHOM UTOr0BOI aTTecTAlNu

locynmapcTBeHHass WTOroOBas arTecTalus oOydaromuxcs B (OpMe 3alluThl BBITYCKHOM
KBIM(UKAIIMOHHOW pPadOThl MPOBOJIUTCS TOCYAAPCTBEHHON SK3aMEHAIIMOHHOM KOMUCCHEH
(I'2K).

3ammTa BBIMYCKHOW KBaIM(PUKAIIMOHHON pabOThl SBISETCA O0SA3aTEIBHOW MPOIEAYPOH
WTOTOBOM TOCYJApCTBEHHOW aTTECTAllMM CTYJAEHTOB BBICIIUX Y4YEOHBIX 3aBEJICHHI,
3aBepUIalOIIMX OOyuYeHHUE IO HaNpaBlIECHUIO MOArOTOBKM OakamaBpuata. OHa TPOBOIUTCS
myOIMYHO Ha OTKPHITOM 3acefanuu [ DK cormacHo yTBepkIeHHOMY AeKaHaToM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATh BCE JKEJAIOIIHE.

Marepuainsl, IpeicTaBiseMble K 3aIUTe:

BBINYCKHAsI KBaNU(PHUKAIMOHHAsA paboTa (MOsICHUTEIbHAs 3aIHCKa);

3ajanne Ha BemonaHeHnue BKP;

o13bIB pykoBoauTens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTovyHbIi MaTepua), MOANNCAHHAS PYKOBOAUTEIIEM;

JOKJIA.

B 3amaun ['DK BXOonsAT BBISBIEHHE MOATOTOBIEHHOCTH CTYACHTa K MpodeccHoHaTbHOM
NESATEIPHOCTH M TPHUHITHE PEIICHHUS O BO3MOXKHOCTH MPHUCBOCHHUS €My KBalU(pHUKauu
«OakaaBpy.

Pemenue o mnpHCYXACHUU BBINYCKHUKY KBaTH(pUKAINK «OakaiaBp» MPUHUMACTCS Ha
3aceganuu ['OK npocTbiM OONBIIMHCTBOM MPHU OTKPBHITOM TOJIOCOBAHWHU YJICHOB KOMHCCHUU Ha
OCHOBAaHMHU PE3YJIbTATOB WTOTOBBIX HCHBITAHUM. Pe3ynbTaThl ONpEAENSIIOTCS OLIEHKaMU
COTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYOBIETBOPUTEIHLHOY.

OO6yuaromuiicsi UMeeT MPaBo MOJaTh B ANEUIAIIMOHHYI0 KOMUCCHIO alleJUIAINIO O HApYIIEHUH,
10 €r0 MHEHHUIO, YCTAaHOBJICHHOM MPOLIEAYPHI 3AIIUTHI

4. O0beM rocy1apcTBeHHON UTOrOBOI aTTeCTALMU

I'ocynmapcTBeHHast HTOroBasl aTTeCTAIMs TPOXOIUT B 8§ cemecTpe Ha 0a3e 3HAHUIL, MOTYYEHHBIX
CTyJIEHTaMHU TpPU H3yYEeHUM IucUUIUTMH HarpaieHus 18.03.01 Xumuueckas TEXHOIOTHSA
npoduie «TeXHOIOTHS HEOPTaHUYECKIX BEIIECTBY.

KoHTponb 3HaHuil 0oOyyaromuxcsi, MOJIY4YEHHbIX NPU OCBOCHHWU OCHOBHOHM 0Opa3oBaTeabHOU
MPOTPaMMBI, OCYIIECTBISETCS B (OpMe 3alIUThl BBHIMYCKHOW KBATU(DHUKAIIMOHHON pabOTHI U
MPUCBOCHUS KBaNIM(puKamu «0akanaBpy.

Buast yueOHO# paboThI Beero
B 3au. en. B akaj. gacax

O0umas Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 6 216
IUIAHY
CamocrositeabHas padora (CP): 6 216
Brimonnenue, nanucanue u opopmienue BKP 5 216
Bua konurpous: 3ammra BKP +

Bceero
Bunast yueOHoM paboTh B sau. e, B actpon.

yacax

O0umas Tpy10eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 6 162
IUIAHY
CamocrositeabHas padora (CP): 6 162




Brimonnenue, nanucanue u opopmierne BKP 5 162

Bua kourpous: 3ammra BKP +

4.8 ®aKyJIbTaTHBBI
AHHOTAIUA
y4eOHOM NporpaMMbl AMCUMILIUHBI
«pakaaHcKas 3a1IUTA B Ype3BbIyaiiHbIX cuTtyanusax» (O®T/1.B.01)

VY4yebHasg OUCLMIUIMHA 4YUTAeTCs B paMKax (QakynbTaTMBa B 1 ceMecTpe U 3aKaH4YMBaeTCs
3a4EeTOM.

1. Ileab AMCHUIUIMHBI - TOATOTOBUThH CTYIEHTA K OCMBICIEHHBIM IPAKTUYECKUM JEHCTBUAM
1o o0ecreyeHno CBoel 0€30acHOCTH M 3alUTHI B YCIOBUSAX BO3HUKHOBEHUS YPE3BBIYAWHON
CUTYyalluU IPUPOAHOT0, TEXHOTEHHOT'O U BOGHHOT'O XapakTepa.

3amada U3y4eHHst CBOAUTCS K (POPMHPOBAHUIO YMEHUI M HABBIKOB, TIO3BOJISIOIINX HAa OCHOBE
W3yYEHHs] OMNAacCHBIX M MOpaxaroluX (AKTOPOB 4Ype3BbIUANHBIX CHUTyallUd HPUPOIHOTO,
TEXHOTEHHOTO W BOEHHOTO XapakTepa, APYIHMX OMACHOCTEH yMEJO pellaTh BOMPOCHI CBOECH
0€30I1aCHOCTH C MCII0JIb30BaHUEM CPECTB CUCTEMBI I'PAKJaHCKON 3aIlIUTHI.

1. B pe3yJbTaTe 0CBOEHHUS THCHUIIMHBI CTYI€HT J0JIKEH:

Ob6nagarts caenyromumu o0mekynbTypHbiMU (OK) koMmeTeHIusAMU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MPUEMBbI OKa3aHWs MEPBOM TMOMOIIM, METOJIbI
3alUTHI B YCJIOBUSAX Upe3BbIYaiiHbIX cuTyarmii (OK-9);

- BJAJCHUEM OCHOBHBIMH METOAAMHU 3aLIUThl MPOMU3BOJCTBEHHOTO II€pCOHANA U
HAaceJIeHHUs OT BO3MOXKHBIX IOCIEACTBUM aBapHii, KaTacTpod, CTUXUHHBIX OencTBUN
(OIIK-6);

- CIOCOOHOCTHIO TPWHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHs TIpH pa3paboTke
TEXHOJIOTHYECKHUX TPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMH C
YUYETOM IKOJIOTMYECKUX mocieacTBuil ux npumenenus (I1K-4).

3namu:

- XapaKTepUCTHKH TPHUPOJHBIX OEICTBHIA, TEXHOTCHHBIX aBapwii M  KatacTpod Ha
panuanoHHO, XMMHYECKH W OMOJIOTMYECKM OMACHBIX OOBEKTaxX, Mopaxarouue (QakTopbl
JIPYTUX ONACHOCTEH;

- OCHOBBI BO3JIEMCTBUS OMNAcHBIX (DAKTOPOB UpPE3BBIYAWHBIX CHUTyallMi Ha 4YeloBeKa MU
MPUPOJHYIO CPEIy, TOMYCTUMBIC TIPEAETbHBIE KPUTEPUU HETATUBHOTO BO3/ICHCTBUS;

- Mepbl 0€30MacHOro TMOBEAEHUS NpHU MNpeOblBaHUM B pailoHax (30Hax)  IOXapos,
PalMOaKTUBHOTO, XUMHUYECKOTO W OMOJIOTUYECKOTO 3arpsi3HEHMS,

- cnocoObl W CpeAcTBa 3aIllUThl YEJIOBEKa OT BO3JACHCTBUS MOpa)xaromuX (HaKTopoB
Ype3BBIUANHBIX CUTYAIMI TPUPOTHOTO, TEXHOTEHHOTO M BOSHHOTO XapakKTepa.

Ymemo:

- HCIONB30BaTh  CPENCTBA 3aIIUTHl OPTaHOB JbIXaHWS M KOXH, MEIWIIMHCKUE JIJIS
CaMO3aIIUThl U OKAa3aHUS TIOMOIIH JIPYTUM JIIOJISIM;

- IPUMEHSATHh IEPBUYHBIC CPEACTBA TTOKAPOTYIICHHSI TS JIOKAIM3AIIMH U TYIICHHS TI0Xapa,
BO3HUKIIIETO B ayAUTOpUH (JabopaTopun);

- OKa3bIBaTh cebe M JAPYrHMM TOCTPAIABIIUM MEIMIIMHCKYIO TIOMOIIbL C HCIIOJIb30BaHUEM

TaOeIbHBIX U MOAPYUHBIX MEAULUHCKUX CPEACTB.
Bnaoemy:

- MpuéMaMu MPOBEJCHUS YaCTUYHON CaHUTApHON 00pabOTKM MpH BBIXOJE U3 paiioHa (30HBI)
PaZOaKTUBHOIO, XMMHUYECKOI0 U OMOJIOrMUECKOT0 3arps3HeHUs (3apakeHus);

-- CII0cOo0aMHM M TEXHOJIOTUSAMH 3aIIUTHI B UpE3BbIYAHBIX CUTYalUsX.
3. Kparkoe cogep:xanue JTUCUMILIJIMHbI.



1. OmnacuHoctu mpupomgHoro xapakrtepa. CruxuiiHpie O€nCTBUS, SIBJICHUSI TIPUPOBI
pa3pyLIUTENbHOM CUIIBI - 3€MIIETPSICEHUS, HABOAHEHUS, CEJIEBBIE MIOTOKH, OMOI3HHU, CHEKHbIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, OKapsbl.

2. OmacHOCTH TEXHOTCHHOTO XapakTepa. ABapHH M KaTacTpo(bl Ha paJUallIOHHO
OIIACHOM OOBEKTEe, XUMHYECKH OINACHOM OOBEKTe, OMOJIOrMYecKM OIIaCHOM OOBEKTe; Ha
TpaHCHOpPTEe  (PKEJIE3HOMOPOKHOM,  aBTOMOOWJIBHOM,  pPEYHOM,  aBHAIIMOHHOM);  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CHCTEMaxX >KU3HE00eCIeueHHMsL.

3. OnacHoctu BOEHHOro Xxapakrtepa. IIpuMeHeHue Opyxusi MaccoBOTO MOPaKEHHUS
(sL1epHOro, XUMHUYECKOro, OHMOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aKUIATEIbHBIM
HAIlOJIHEHUEM, HOBBIX BHJIOB OpYXHUS. 30HBI 3apaKEHUSI OT CPEACTB IOPAKEHUS M HUX
BO3JICHCTBUE HA HACEIICHNUE U OKPYKAIOLLYIO IPUPOJHYIO CPENLY.

4. TloxapHast 0€30MaCHOCTb — COCTOSHHE 3aIlIMIICHHOCTH HACEJICHUs, MMYIIECTBa,
obmiecTBa M rocynapcrsa OT mnokapoB. I[lojkapHas onacHOCTb (IPUYMHBI BO3HUKHOBEHMS
II0’)KapoB B 3/IaHUsX, JIECHbIE HoKapbl). Jlokanuszauust u Tymenue noxapon. [Ipocreiinue
TEeXHWYEeCKHe cpeacTBa mnoxaporymenus (ornerymmrenn OII -8, OV-2) u mnpasuia
10JIb30BAHUS UMHU.

5. KomIuiekc MeponpusaTHil IpaykJaHCKOM 3aIUThl HACEIICHUS.

OnoBemieHne ¥ MHMOPMHUpPOBaHUE HacelneHUs 00 omacHoctu. llpuHsTue HaceneHuem
curHasioB onoseuieHus: («BHumanue Bcem!», «BosnymHass TpeBora», «PanuaruonHas
OIMACHOCTb», «XUMHUUYEcKas TpeBoray, «OTOONH ONMAacHOCTHU») U MOPANOK JEHCTBUS MO HHM.
DOBakyallds HaceJeHUs U3 30HbI omnacHoCTH. CrocoObl 3BakyalliM OKCTpEHHas 3BaKyalus
CTYJEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH I10Kapa.

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) uenoBeka. MeauIIMHCKUE CPEICTBA 3AIIUTHI .
CpencTBa KOJUIEKTUBHOW 3allluThl HacesneHus. HazHaueHuwe, 3aliuTHBIE CBOMCTBA YOEKHIL.
[TpotuBopaguannonssie ykpbitus (IIPY, nmonzeMHble nemexoaHble Nepexobl, 3ariy0aeHHble
CTaHIIMM METPONOJUTEHA), MPOCTEHIINEe YKPBITHS (TpaHIIEH, OKOIbI, MEPEKPHIThIEC IIEIH).
[IpaBuna 3aHATHS yOEXKUILA.

6. Oxa3zaHue mnepBOH MEIWLMHCKOM TOMOIIM TPU OKOTaX, pPaHEHMSX, 3apaKEHUsX.
[TpoBeeHue 4acTUYHOM CaHUTApHOM 0OPaOOTKM KOXKHBIX IIOKPOBOB YEJIOBEKA MPHU BHIXOJE U3
30H PaJMOAKTUBHOTO, XMMHYECKOIO M OMOJIOIMYECKOIO 3apakeHus (3arpsi3HEHus), U3 30H
I10’KapOoB.

7. JIukBuIanus NOCIEACTBUNA YpE3BbIYAHON CUTyallun. PaguanuoHHas u XuMu4decKas
pa3Beika ouara nopakeHus (3apakeHus). ABapuilHo-criacaTelibHble paboThl. CrenuanbHas
0o0paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB (JI€3aKTHBAIMS, JAerazamus, JAe3UH(EKINs,
JE3UHCEKLUS

8. OKcTpeHHas »Bakyalusi W3 ayauTopuu (1abopaTopuu) B YCIOBUSIX TIOXKapa,
panuanoHHOr0, XMMHUYECKOT0, OMOJIOTHYECKOTO 3arpsiI3HEHUS TEPPUTOPUHU C UCIIOTIB30BAHUEM
npocreimux cpeacts 3amuThl («Pennkey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O6beM y4eOHOMH TUCHUTTUHBI:

B 3aueTHBIX
Bunst yaeGHoi paboTh eTUHUIIAX B axanew.
qgacax

O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 1,0 36
KonrakTHas padora: 0,12 4,2
Jlexmn (Jlek) - -
JlaGopatopubie pabotsl (JIab) - -
[TpakTnueckue 3austus (I113) 0,11 4
CamocrositeasHas padora (CP): 0,78 28
Buj koHTpoOJISI: 3a4eT 0,10 3auer (3,8)




B 3auerHbIX
Bunpl yueOHoii paboThI eAMHULAX B actpo.

qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 110 Y4eOHOMY ILUIAHY 1,0 27
KonrakTHas padora: 0,12 3,15
Jlexunu (Jlek) - -
JlaGopaTtopHbie padoTs (J1ab) - -
[TpakTueckue 3ansitus (I13) 0,11 3
CamocrositesbHas padora (CP): 0,78 21
Bujx koHTpOJISi: 3a4eT 0,10 %Za ;‘;

AHHOTAIIUA

padoueil mporpaMMbl AUCHUILINHBI
«IlepeBoa HayYHO-TeXHUYeCKOM JuTepatypsy (PT/I.1)

1. Ilesib AUCHMILIMHBI - IPHOOPETEHHE 00yUYAIOIUMUCS 001Iel, KOMMYHUKATUBHON U
pohecCuOHATBHOM KOMIIETEHIINH, YpOBEHb KOTOPBIX HA OT/EIbHBIX 3Tanax s3bIKOBOI
MOJITOTOBKHU MO3BOJIET BHIMOJIHATH PA3TUYHbBIE BUIBI MPOPECCHOHATBHO
OPUEHTHPOBAHHOTO TIEPEBO/Ia B TPOU3BOICTBEHHON M HAYYHOH NEATEITHLHOCTH.

1. B pe3yabrare u3yueHusi AMCUMILIMHBI CTYEHT J10JI5KeH:
Obnadams crienyromumu oowexyromyprvimu (OK) koMmneTeHIusaMu:

- CIIOCOOHOCTHIO K KOMMYHHMKAIIUM B YCTHON M MUCHhMEHHOU (hopMax Ha pyCCKOM
A HWHOCTPAHHOM  SI3bIKAX JUIA PEIICHWA 3aJad  MEXIHMYHOCTHOTO |
MEXKKYJIbTypHOTO B3aumoeicTeus (OK-5);

- TOTOBHOCTHIO W3y4aTh HAYYHO-TEXHHUYECKYI0 WH(MOPMAINIO, OTCUSCTBECHHBIA U
3apyOexKHBIN ONBIT 110 TemaTrke uccnenoBanus (ITK-20).
3uams:

- OCHOBHBIE CIIOCOOBI JOCTHKEHUS DKBUBAJICHTHOCTH B IEPEBO/IE;

- OCHOBHBIE ITPHEMBI TTEPEBO/IA;

- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE [UIA BBIINOJHEHUS TME€PeBO/a KOJMYECTBO JIEKCHUYECKHX  ©JIMHHII,
(bpa3eonoru3mMoB, B TOM YHUCIE COLHUATBHBIX TEPMHUHOB W JUHTBOCTPAHOBEAUECKHUX
peanui.

Ymemn:

- TIPUMEHSTH OCHOBHBIE TIPUEMBI ITIEPEBO/IA;

- OCYHIIECTBISAITh MHUCHMEHHBI TMEpeBOJ C COONMIOJIEHHEM HOPM  JIEKCHYECKOH
9KBUBAJICHTHOCTH, coOIroIeHIEM rpaMMaTHYECKHX, CHHTAKCHYECKHX "
CTHJIMCTUYECKUX HOPM;

- 0oopMIIATH TEKCT MEePEeBOIa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

- OCYLIECTBIATH MEPEeBOJ C COOJIOACHHEM HOPM JIEKCMUECKOW SKBHBAJEHTHOCTH,
COOJTFOZICHHEM TPaMMAaTHYECKUX, CUHTAKCUYECCKMX M CTHJIMCTHYCCKUX HOPM TEKCTa
MepeBoia ¥ TEMIOPATHHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA.

Braoemy:

- METOJMKOH TPEeArnepeBOAYECKOr0 aHalu3a TEeKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCIPHSTHIO HCXOTHOTO BBICKA3BIBAHUS;

- METOJMKOW TMOATOTOBKH K BBHIMOJHEHHUIO TEPEBOJA, BKIOYAs MOUCK HMHGOpPMAIUU B
CIIPABOYHOM, CIICIIHATILHON JTUTEpaType U KOMITBIOTEPHBIX CETSX;

- OCHOBaMH CHUCTEMBI COKPAIICHHON NEPEeBOAYECKOM 3aMUCH MPHU BHIMIOTHEHUH TIEPEBOIA;

- OCHOBHOM MHOS3BIYHOW TEPMHUHOJIOTUEN CIEHUATIBHOCTH;



- OCHOBaMU pedepHpOBaHUSA U AaHHOTUPOBAHMS JIUTEPATYPBI IO CIELUATBHOCTH.

3. Kpatkoe cofep:kanue AUCHUIIUHBI:

Beenenue. Ilpeamer u posib nepeBoAa B COBPEMEHHOM oOuiecTBe. PasnnuHble BU[bI
nepeBoia. 3a/1aun U MECTO Kypca B MOATOTOBKE OaKajaBpa TEXHUKH U TEXHOJIOTHH.

Paszgea 1.

1.1. CpaBHeHue mopsKka CJIOB B aHIJIMHCKOM M pyccKoM mpenoxkeHusix. IlepeBoj
IIPOCTOTO [TOBECTBOBATEIBHOIO IPEUIOKEHUSI HACTOSAIIEro, OyAylero M IpOILEALIEero
BpPEMEHH.

Oco0eHHOCTH TepeBOAa BOINPOCUTEIbHBIX M OTPHULATENBHBIX IPEUIOKEHUI B
pa3IMYHbIX BpEMEHAX.

1.2 IlepeBoa npennoxkenuit Bo Bpemenax Indefinite, Continuous. UteHne u mepeBo/1 1o
teme "Xumus'".

Pasznea 2.

2.1. IepeBox npeaioxkeHuit Bo BpemeHax rpymin Perfect, Perfect

Continuous  (yTBepAWTEIbHBIC, BOIPOCHUTEIBHBIE W  OTPHULATEIbHBIE  (OPMBI).
OcobeHHoCTH YIIOTPEOICHHS BCTIOMOTATEIIBHBIX TJIaroJIoB.

2.2 IlepeBoa cTpagaTenbHOro 3ajora. TpyaHble ciydyau IepeBoJa CTPaAaTebHOrO
3ajora.

Urenue u mepeBoj TekcToB 1o Teme "Hayka u HaydHble MeTOAbI". AKTHUBHM3ALIMS
JIEKCUKH [TPOYUTAHHBIX TEKCTOB.

2.3. [lepeBox NpUIATOUHBIX MPEATIOKECHUH.

IIpuaaTouHble nouiexaue.

[Tpunatounslie cKazyeMsle.

[TpunaTouHble onpeaenuTeIbHbIE.

[Tpunarounsie 0OCTOATENLCTBEHHbIE, IPUIATOUYHBIE JOIOIHUTEIbHBIE.

2.4. Tumbl yCIOBHBIX MPEUIOKEHUH, TpaBUia 1 0COOEHHOCTH UX MEPEBO/A.

[IpakTuka mepeBojila Ha TMpUMeEpax TEKCTOB o Xumuu, [[.U. Menoeneese, nmayke u
MEexXHOI02UU.

2.5. IlepeBon mnpeIOKEHHI C y4eTOM IpaBWiIa corylacoBaHus BpeMeH. [Ipsmas u
KOCBEHHAas peyb.

2.6. PaznuuHble BapuaHThI IEPEBO/A CYILIECTBUTENBHOIO B IIPEIIOKEHHUH.

2.7. MonanpHbIE TIarojbl 1 0COOCHHOCTH UX MEepPEeBO/Ia.

Pa3BuTHe HaBbIKOB niepeBoaa 1o teMe "Hayka 3aBTpamnero nHs".

2.8. CnennanibHasi repMuHoorus mo reme "Jlabopatopus".

2.9. Coxpamenusi. OcoOeHHOCTH HX THepeBoja. Pa3BuTHEe HaBBIKOB IEpeBOja Ha
npuMepe TeKCToB 1o Teme "JlabopaTopus, U3MEpeHus B XUMHUH'".

Pa3pen 3.

3.1. Hennunble popmsl riarona.

NupuuutuB (HeonpeneneHHas ¢opma riaroia). Poias MHQUHUTHBA B MPEUIOKEHUN U
BAPUAHTHI NIEPEBOJIa HA PYCCKUH sA3bIK. [IpryacTus u repyHauii.

3.2. UIHpUHUTUBHBIE OOOPOTHI.

O6opor fomonHeHHe ¢ HMHQUHUTUBOM. BapuaHTBl mepeBoja Ha PYCCKHM S3bIK.
Tepmunosiorus no reMe "CoBpeMeHHbIE TEXHOIOTHH .

3.3. O6opot nojyiexaiee ¢ *HOUHUTUBOM. Pa3nudHbie BapuaHThI IEPEBO/IA.

TepMuHosiorus o reMe "XuMuuecKas TEXHOIOTHs "

3.4. IlepeBo1 MpUIACTHBIX 0OOPOTOB.

AbcomoTHbIH mpuyacTHBI OOOpPOT U BapuaHTHI IEPEBO/A.

Pa3BuTre HaBBIKOB IepeBoja Mo TeMe ' XuMHUUYecKast TEXHOIorus".

1. O6bem yueOHOI TUCIUITUHBI:

Bcero 3 cemectp 4 cemecTp

Bunel yueGHoI paboThI

B3au. | Bakaa. | B3au. ‘ B akan. | B3au. ‘ B akan.




8 gacax 8 yacax e/l yacax
Oo01masi TPy10eMKOCTh
AUCUHMILINHBI 10 Y4eOHOMY 4.0 144 2,0 72 2,0 12
IJIaHY
AYAMTOpPHbBIE 3aHATHA: 0,46 16,4 0,23 8,2 0,23 8,2
Jlexuuu (JIek) - - - - - -
[Ipaktuueckue 3austus (I113) 0,44 16 0,22 8 0,22 8
JlabopaTopnsbie 3ansaTust (JIad) - - - - - -
CamocTrosiTesbHasi padora 333 120 1665 60 1665 60
(CP): ) i) 1)
CamocTosTenbHOE U3yUYCHHE 333 120 1665 60 1665 60
pa3ziesioB AUCIUILIMHBI ' ! '
Bua KoHTpOJIA: IK3aMeH 3auer 3auer 3auer
0,21 (7.6) 0,105 (3.8) 0,105 (3.8)
Bcero 1 cemecTp 2 cemecTp
Bunasr yue6HOM paboThI B 3au. aCTBOH B3au. | Bacrp. | B3au. aC’E)H
el. Qarc)ax ' el. gacax ell. qacax.
O61masi Tpy10eMKOCTh
AUCHUILUINHBI 0 y4eOHOMY 4.0 108 2,0 54 2,0 54
TJIaHYy
AYIHTOPHbBIE 3aHATHSA: 0,46 12,30 0,23 6,15 0,23 6,15
Jlexuuu (Jlek) - - - - - -
[Ipaktuueckue 3ansatus (I113) 0,44 12,0 0,22 6,0 0,22 6,0
Jlaboparopusie 3ansaTHs (J1ad) - - - - - -
Camocrosireanas padora 333 | 900 | 1,665 | 450 | 1.665 | 450
(CP): ) ) ) ) 1 )
CaMocTosTenbHOE U3YUeHHE 3133 900 178 48.06 178 48.06
pa3zieNoB AUCITUTUINHBI ' ! ! ' ' !
Bua KoHTpOJIA: JIK3aMeH 3auer 3ader 3ager
0,21 (5.7) 0,105 (2,85) 0,105 (2,85)




