AHHOTauus padoyeil NPpOrpaMmMbl JUCUMUILIHHBI
«HnocTpannslii a361k» (b1.6.1)

1. Ileap AMCUMIUVIMHBI. MPUOOPETEHHE OOYYAIOIUMUCS OOIIeH, KOMMYHHKAaTHBHOW U
npohecCHOHaNBbHOM KOMITETEHINI, YPOBEHb KOTOPBIX HA OTAEIBHBIX 3Talax sI3bIKOBON MOJITOTOBKU
MO3BOJIAIET KCIOJIb30BaTh HWHOCTPAHHBIA S3bIK TMPAKTUYECKH Kak B MpodecCHOHaIbHON
(TpOU3BOICTBEHHOI U HAyYHOI) NESTEIbHOCTH, TaK U AJIS IeJiel caMo0Opa3oBaHusl.

2. B pe3yabTarte u3y4eHusi AUCHUIUINHBI 00y4aKOUIUIiCA N0 MporpaMmMe dakajaBpuara
JAOJIKeH:

Obnadoamse CleqyIONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTHIO K KOMMYHHUKAllUM B YCTHOW M NHCbMEHHON (QopmMax Ha pPyCCKOM U
MHOCTPAHHOM SI3bIKaX JUIS PELIEHUS 3a7a4 MEKIMYHOCTHOIO M MEXKYJIbTYPHOTO B3aUMOJIEHUCTBUS
(OK-5).

3namo:

- OCHOBHBIE  CIOCOOBI  COYETa€MOCTH  JIGKCMYECKMX  €IWHUI] U  OCHOBHbBIE
CJII0BOOOPA30BaTENbHBIE MOJICIIH;

- PyCCKHe SKBHBAJIICHTHI OCHOBHBIX CJIOB U BBIPQXKCHUN PEUH B MPOIIECCE MEKINIHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMO/ICUCTBUS;

- OCHOBHBIE TIPUEMBI U METOJIbI peepUPOBAHUS H AHHOTHPOBAHHUSI TIUTEPATYPHI;

- TAaCCUBHYIO M aKTHBHYIO JIEKCHUKY, B TOM YHCJ€ OOIIEHAay4YHYI0 U CHEHUAIbHYIO
TEPMHHOJIOTHI0, HEOOXO0AUMYIO JJi pabOThl Ha/l TUIIOBBIMU TEKCTaMU;

- IpueMbl pabOThI C OPUTMHAIBHOMN JIUTEPATyPOi HA HHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHON TUTEPATYPON HA HHOCTPAHHOM S3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU IEPENUCKY HAa HU3Y4aeMOM S3bIKE C LEIbI0 MEXKINYHOCTHOIO M MEKKYJIBTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEYCBYIO JICSATEIHHOCTh MPUMEHHUTEIEHO K cepe OBITOBON M MpOodeCCHOHATHHON
KOMMYHUKAITUH.

Braoemy:

- UHOCTPAHHBIM S3BIKOM HA YPOBHE MEXJIUYHOCTHOTO M MEXKYJIbTYpPHOTO OOIICHMS,
HaBBIKAMU W YMEHHUSIMH pPEUEBON JEATENbHOCTH TNPUMEHUTENBHO K cdepe OBITOBON U
npodeccHoHanbHOM KOMMYHUKAILIMU, OCHOBaMH IyOJIMYHON peuu;

- OCHOBaMHU pedepupoBaHUsI U aHHOTUPOBAHUS JIMTEPATYPHl HA M3y4aeMOM HWHOCTPAaHHOM
SI3BIKE.

3. KpaTkoe conepskaHue TUCHUILINHBI:

Benenue. Ilpeamer u posib mHOCTpaHHOTO fA3blKa. KpaTkue mcropumyeckue cBeieHUs 00
M3y4aeMOM s3bIKe. 3a7aul U MECTO Kypca B IOJArOTOBKE OakaniaBpa TEXHUKU U TEXHOJIOTUU.

Mooyns 1. LI pammamuueckue mpyoHocmu u3y4aemo2o A3vlKa:

1.1 JInuHble, NpUTSKATENbHBIE U IPOYUE MECTOUMEHUSI.

CrpsikeHHe T1aroja-cBsI3KH.

N3menenue rmarosia-cBsi3ku B (opmax HacTosmiero BpemeHu. OOpazoBaHuE pa3IUYHBIX
BUJIOBPEMEHHBIX ()OpM ¢ TMOMOIIBI0 Iiaroja-cBsizku. OOpa3oBaHue u ymnorpedieHue Gopm



IIACCUBHOTO 3ajiora. Mi3aMeHeHue riaroya-cBsi3Ku B pa3iMyHbIX (opMax MpOILEAIIEro U OyayIiero
BpeMeHHU. [ 1aros-cBsizka B OTpULIATENIBHBIX MPEITIOKEHUSAX.

1.2 Tlopsinok cioB B npeanoxeHuu. [Ipsmoit Hopsiiok ClIOB yTBEPAUTEIBHOTO MPEII0KEHUs
B PAa3IMYHbIX BUIOBPEMEHHBIX ¢opmax. VI3MeHeHue mopska CJIOB B BONPOCHTENBHBIX
npeuiokeHusX. [Iopsaok cloB M MOCTPOSHHE OTPULATENBHBIX NPEATIOKEHHH. DMpaTtndyeckue
KOHCTPYKIIUH.

Mooy 2. ||. Ymenue memamuueckux mexcmos:

2.1. Beenenue B CrIerMaIbHOCTb.

2.2 I.1. Mennenees.

2.3. PXTY um. [I.1. Menneneena.

[TonsTHE O BUAAX UTEHUS Ha MPUMeEpPax TeKCTOB o Xumuu, /[.U. Mendeneege, PXTY um, /1. Y.
Menoeneesa.

AKTUBU3AIMS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

Mooynw 3. . Ilpaxmuxa ycmuou peuu no memam:

3.1. «I'oBopuM o cede.

3.2. «B ropone».

3.3. «PaiioH, T71€ 5 )KUBY».

MoHoorudeckast pedsb 1o TeMe «0 cedey.

Mooyns 4. |. I pammamuyeckue mpyoHocmu u3yuaemo2o A3bikd.:

4.1. NudpunutuB. Popmel uHQuHUTHBA. [IpomomkeHHBI U mephEeKTHbI WHPUHUTHB.
OyHKuMY MHPUHUTHBA B TipeuiokeHrH. O0pazoBaHue U ynorpediieHue HHPUHUTHBHBIX 000POTOB
TUIA «CJIOXKHOE TOJJIeKAIIEe» U «CIOKHOE JOMOIHEeHUe». BapuaHTel nepeBosa MHOUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.2. BupoBpemennbie (opMmbl TharonoB. OOpa3oBaHHME TPOCTHIX, MPOIODKEHHBIX,
nepheKTHBIX U epPEeKTHO-TIPOIOJKEHHBIX BpeMeH. BorpocuTensHbIe MPeIoKEeHUs B Pa3IMIHbBIX
BpeMeHax. OOpa3oBaHue oTpuaTeIbHbIX (JOPM I1aroja B pa3jInYHbIX BpeMEHax.

Mooyne 5. . Mzyuarowee umenue HayuHO-NONYIAPHLIX MEKCMO8 NO GbIOPAHHOU
CheyuanbHOCmu.

[IpumepHas TeMaTuKa TEKCTOB:

9.1, «Xumuueckas TEXHOJIOTUSI U HAYYHbIE METOIbD».

5.2. «X¥UMUYECKOE MPEATIPUATUE.

Mooynw 6. . Ilpakmuxa ycmuou peuu no meme:

6.1. «CtyneHueckast >KU3HbY.

6.2. «XuMus, U3MEPEHHs B XUMUYECKON TEXHOJIOTUNY.

Mooyns 1. |. [ pammamuyeckue mpyoHocmu u3yuaemozo sA3blka:

7.1. Ilpuuactus. Ilpuyactus Hactosuiero u mpoueamero BpemeHu. IlepdextHsie Gpopmbl
npuyactus. MecTo npuvactuil B npeuiokeHud. Pa3nuuHble BapHaHThl IepeBojia MPUYACTH Ha
pycckuit s3p1K. [IpruyacTHeIe 000POTHI M IPUEMBI HX IEPEBOJIA HA PYCCKHN S3bIK.

7.2. CocnaratenpHoe HakioHeHHE. POpPMBI COCIAraTeIbHOIO HAKIOHEHUS B HM3Y4aeMOM
si3bp1Ke. MOJJalTbHBIE TIIAr0JIBI M UX MCTIOJIB30BAaHUE B MTPEUIOKEHUSIX B COCTIaraTeIkHOM HaKJIOHEHUH.
Tunel yCIIOBHBIX ITPEMIOKEHUN. BapraHThI epeBoia NpeUIoKEeHNI B COCIaraTeJIbHOM HAKIIOHEHHH
U YCJIOBHBIX ITPEI0KEHUI.

Mooyns 8. ||.3yuarowee umenue mexcmog no memamuxe:

8.1. «Xumuueckas 1abopaTopusi».

8.2. «M3mepeHus B crieniaabHON J1a00paTopum.

Mooyns 9. . Ilpaxmuxa ycmuotl peuu no memam:



9.1. «CTtpana u3y4aeMoro si3bIKay.
9.2. «IlpoBeneHne NeI0BOM BCTPEUM».
9.3. «3akiroueHue KOHTPAKTay.

4. O0beM yueOHOH TUCHMIIINHBI:

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh JUCHUIJIHMHBI 10 Y4e0HOMY MJIaHy 10,0 360
AyIMTOpHBIE 3aHATHUS: 1,22 44
Jlexuuu (Jlek) - -

JlabopaTtopusie padoTsl (JIad) - -

[Tpaktuueckue 3ausatus (I13) 1,22 44
CamocronitesnsHasi padora (CP): 8,20 295
Bua koHTpoOJs: 3a4eT / IK3aMeH 0,58 21




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«®Pu3nueckas xumus» (b1.b.2)

1. Heap AMCHUNUIMHBI: PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIONIUX XOJIOM
XMMHYECKOT0 TIpollecca, MOoKa3aTh O0JIACTH MPUIOKEHHS STUX 3aKOHOB M HAy4YUTh CTYICHTA
TPaMOTHO MPUMEHSTH UX MPU PEHICHHH KOHKPETHBIX TEOPETUYECKUX U MPAKTUICCKIX 3a1a4.

2. B pe3yabTaTe U3y4yeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajappuara
JMOJIKEH:

Obaadamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBHIO U TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHHUS O COBPEMEHHOW (IM3MUYECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BEIIECTBAa M  TOHHUMAaHUs
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BaTh 3HAHMS O CTPOCHHUHU BEIIECTBA, IPUPOJIE XUMHUUECKON CBS3HU B
Pa3TUYHBIX KJIaccaxX XUMHUYECKHX COCJAMHCHUU ISl TIOHMMAHUS CBOWCTB MaTePUAIOB M MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAONUX B Okpyskatoiiem mupe (OITK-3).

3nams:

- OCHOBHBIE 3aKOHBbI (DU3MYECKONW XHMHH, B3aUMOCBS3b (PU3UUYECKHMX U XUMHYECKHX
XapaKTepUCTHK MpoIiecca;

- MYTH ONpEJENICHUs BAKHEHIIMX XapaKTePUCTHK XMMHUYECKOTO paBHOBeCHs (KOHCTaHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOAYKTA, CTENEHU MPEBpPALICHHS UCXOIHBIX BEIIECTB) H
BIIUSTHUS Pa3IUYHBIX (DAKTOPOB HA CMENICHUE XHMHUYECKOTO PABHOBECHST;

- YCIIOBUS YCTAaHOBJICHUS (Da30BBIX PABHOBECHUW B OJIHO- U MHOTOKOMIIOHCHTHBIX CHCTEMaX,
BO3MOYKHOCTH Pa3JICICHHS CIIOXKHBIX CHCTEM Ha COCTABJISIFOIINE KOMITOHCHTHI;

- TEPMOJIMHAMUYECCKOE OTIMCAHNE CBOMCTB UICATHLHBIX U HEHUICATHHBIX PACTBOPOB, TIOIXOIBI
K HaXO0XJICHUIO MapIHalIbHbIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemy:

- TPUMEHATH TEOPETUYECKHE 3HAHHMS U OKCIEPUMEHTAIbHBIE METOAbl MCCIEIOBaHUS
bu3nYeCKOil XUMUU TPU PEIICHUHN MPOPECCHOHATBHBIX 3a/1a4;

- IPOBOJIUTH TEPMOIUHAMUYECKHIE PACUEThI, OCYIIECTBISATH aHAIHM3 U Ha OCHOBE 3TOTO JIENIaTh
000CHOBAHHBIE BLIBOIBL,

- IPEJICKa3bIBaTh M HAXOJUTh ONITHMAJILHBIC YCIIOBUS MIPOBEICHUS XUMUIECKOTO TIPOIIecca ¢
EJTBIO MTOTYYCHHSI MAKCUMAJIBHO BO3MOYKHOTO BBIXOJIa HHTEPECYIOIIETO MPOIYKTa,

- TIPEACTABIIATH JJaHHBIE JJa0OPATOPHOTO HCCIIeIOBaHUs B rpadudeckoi popMe u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEN OMpPENEISITh COOTBETCTBYIOIINE TEPMOINHAMUYECKHE U KUHETHYECKHE
XapaKTePUCTUKU XUMUYECKON CUCTEMBI U XMMHUYECKOTO TpoIiecca;

- MPOBOJUTH aHANIU3 U KPUTHUECKH OICHUBATh MOTYYCHHBIE IKCIIEPUMEHTATbHBIC JaHHEIE,
000011aTh 1 JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemp:

- KOMITJIEKCOM COBPEMCHHBIX TEOPETUYCCKHX METOJOB (PU3UUCCKOW XWMHH ISl PEIICHUS
KOHKPETHBIX HCCIICIOBATEICKUX 33]1aY,

- HaBBIKAMH OIIpPENIECJICHHUs] COCTOSIHMSI PaBHOBECHUS W CaMOMNPOM3BOJIBHOIO HaIpaBIICHUS
XUMHYECKOI0 Mpolecca;

- mprueMaMu OOpaOOTKHU TMOJIYYEHHBIX OMBITHBIX JAHHBIX AJISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBS3€H MEX1y TEPMOJIUHAMUYECKIMHU CBOMCTBAMH U (PU3NUECKUMHU MTapaMeTpaMu Mpoliecca;



- 3HaHUSIMU OCHOBHBIX 3aKOHOB (PM3MUYECKOM XMMHUU JJIsI COAEPIKATENbHON MHTEPIpPETALuU
TEPMOJUHAMHYECKHUX PACYETOB.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

XumMuYecKkasi TepMOAMHAMMKA. 1-b1i1 U 2-0i1 3aKOHBI TepMOIUHAMUKY, MOocTynaT [1nanka.
B3anMocBs3b TEmoThL, pabOThl W M3MEHEHHs BHYTPEHHEH SHEPruM B IMPOIECCaX C ydacTHEM
uaeanbHoro raza. TemmoéMmkocTh TBEPABIX. JKUAKMX M Ta3000pa3HBIX BEMIECTB. TepMOXHUMHS.
Brerancienne TemnoBhiX 3()()EKTOB XMMHUYECKMX pPEaKIWd, NpomeccoB (a3oBBIX IEPEXOJIOB,
pacTBOpEHUs M IPpyrux PU3UKO-XMMUYECKHX TporeccoB. DHeprus [ md6ca u sneprus ['eapmrombia
KaK KPUTEpUU HaMpaBJIEHUS XMMHUYECKOro mporecca. Pacuér abcostoTHON SHTponuu. XUMHUYECKOE
paBHOBecue. KoHCTaHTa XMMHYECKOTO PaBHOBECUS U METOIBI €€ pacd€ra U HKCIEPUMEHTAIBLHOTO
onpezecieHus. PaBHOBECHBIM BBIXOJ MNPOAYKTa, BIMSHHE [aBICHUS, TEMIIEpaTypsl, IpHUMECU
MHEPTHOIO ra3a Ha pPABHOBECHBIM BBIXOJA. YpaBHEHHs H30TepMbl U u300apel Bant-T'odda.
CraTtuctuueckas TepMoArHaMuKka. Pacuér repmoanHamMuueckux GyHKIMN Ha 6a3e MpecTaBIeHUH O
CyMMe I10 COCTOSTHUSIM.

®da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTtemax. da3oBbie nepexoas! U (azoBas
JirarpaMMa COCTOSIHUSA JIJ11 OJHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. Y paBHeHue Kianeipona-
Knaysuyca. 3aBHCUMOCTb [aBJEHUS HACBIIIEHHOIO Mapa oOT TeMmmeparypel. OrnpeneneHue
TepMOJMHAMHUYECKUX (QYHKIMHI npouecca (Ga3oBoro nepexona. Kpuruueckas remmneparypa.

TepmonmHamuueckass Teopusi pacTBopoB. Kiaccudukanus pactBopoB. CrnocoObl
BBIpa)KEHUS cocTaBa pacTBopa. [lapuuanbHbele MOIsSpHBIE BeIHMUUHBL. Y paBHeHUs ['n60ca-/{rorema.
Wneanbuble pacTBOpbl. TepMoauHaMudeckue GyHKIIMHA CMEIISHUS IS UICATbHBIX PACTBOPOB, 3aKOH
Paynsa. IlpenenpHo-pa3OaBieHHBIE pacTBOpbI, 3akoH leHpu. HewuneanbHble pacTBODEI,
IIOJIOKUTENBHBIE M OTPHULIATENIBHBIE OTKIIOHEHUS OT 3akoHa Payisa. TepMoauHaMuyeckoe ONnucaHue
HEHJICATbHBIX PACTBOPOB, AKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH. KoJuMraTuBHBIE CBOWCTBA
pPacTBOpOB HEJNETYUYMX BEUIECTB B JIeTydeM pacTBoputeie. Kpnockomnus, s0ymmockonus. OcMoc,
OCMOTHYECKOE JABJICHUE.

®a3oBbl¢ PaBHOBECHs B MHOIOKOMIIOHEHTHBIX CHCTeMaXx. JlparpaMMbl «JaBicHHUE-
COCTaB», «TEMIIEPATYPA-COCTABY», «COCTAB Mapa-COCTAB KUIKOCTH» JJIS UACAIBHBIX U HEUJEAIBHBIX
pactBopoB. 3akoHbl [ M66ca-KonoBanoBa, Azeorponusi. PU3NKO-XUMHUECKUE OCHOBBI pa3fieieHUs
KHUIKUX cMeceill, pekTudukanus. OU3NKO-XUMUUECKUI U TepMUYECKUN aHalmu3. PasnnyHble TUIIBI
JUarpaMM IUIaBKOCTU. DBTeKkTHKa. [IpaBuio ¢a3 u npaBuiio peryara.

4. O0bem y4eOHOH TUCHMIIINHBI:

O6beMm
Buasbl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX gacax

OO0masi TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 7,0 252
AyIUTOpHBIE 3aHATHS: 0,89 32
Jlextuu (JIek) 0,28 10
JlabopaTtophbie padoTs (JIad) 0,33 12
[Tpaktiueckue 3anstus (I13) 0,28 10
CamocrosiTesbHas padora (CP): 5,86 211
Buja koHTpOJISA: K3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Konnouanas xumusn» (b1.6.3)

1. Heab AUCHUILUIMHBI: O3HAKOMJICHHE CTYJIEHTOB C OCHOBaMH TEPMOIUHAMHKHU
MOBEPXHOCTHBIX SBIICGHUH, CIOCOOAMHU TMONYyYEHUsS M BaXXKHEHIIMMU CBOWCTBAMHU JTUCHEPCHBIX
CUCTEM.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHUTUIAH B podeccuonanbroi aesreapaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BEIIECTBAa M  TOHHUMaHUs
OKpykaromiero mupa u sisnenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BAaTh 3HAHMS O CTPOCHHUHU BEIIECTBA, IPUPOJIE XUMHUIECKON CBS3H B
Pa3IMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH IJIsl TOHUMAaHMs CBOMCTB MaTEpHaIOB U MEXaHHU3Ma
XUMHYECKHUX IPOIIECCOB, MPOTEKAONUX B okpyskatoiiem mupe (OITK-3).

3uameo:

- OCHOBHBIE TIOHSATHSI M COOTHOUICHHS TEPMOJWHAMUKH TOBEPXHOCTHBIX SIBICHUMN
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aAre3usi, CMayuBaHUE M paCTEKaHWE KHUIKOCTEH;
JTUCTIEPCHOCTh M TEPMOJMHAMUYECKUE CBOMCTBA Tel; aacopOlMs Ta30B M MapoB, aAcopOLuUs U3
pacTBOpOB);

- OCHOBHBIE METO/IbI TTOJTyYCHHUS JUCTIEPCHBIX CHCTEM;

- OCHOBHBIE CBOWMCTBAa JHUCHEPCHBIX CHUCTEM (DJIEKTPOMOBEPXHOCTHBIE CBOMCTBA;
KHHETHYECKHUE U ONITUYECKUE CBOMCTBA; CBOWCTBA PACTBOPOB KOJIJIOMIHBIX TTOBEPXHOCTHO-aKTUBHBIX
BEII[ECTB);

- OCHOBHBIE MOHSTHSI U COOTHOIICHUS TEOPUN arperaTMBHON yCTOMYMBOCTU U KOAryJSILIMU
10 OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHUS U PEOJIOTUYECKHE CBOIMCTBA
JUCTIEPCHBIX CUCTEM.

Ymemy:
- TPOBOJIUTH pacyeThl C HCIOJIB30BAHHMEM OCHOBHBIX COOTHOUIEHUN TEPMOJUHAMUKU
MOBEPXHOCTHBIX SBJICHUN U PACYEThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM.

Braoemy:

- METOJaMH U3MEPEHHUs TOBEPXHOCTHOTO HATSXKEHUS, KPAaeBOTrO yIiia, BEJIMYMHBI acopOLun
U yJIeIbHOW TMOBEPXHOCTH, BSA3KOCTH, KPUTHUUYECKOW KOHIEHTPALUU MUIEI000pa30BaHus,
3JIEKTPOKMHETUYECKOr0 MOTEHIMaaa; METOAaMu IPOBEICHMS JAMCIEPCUOHHOTO aHajiu3a, CHUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKU UX arperaTUBHON yCTOMYMBOCTH.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:

Monyns 1. [Ipeamer 1 npu3HaKu 0OOBEKTOB KOJUTOUIHONW XUMHH

Konnounnas xumusi - Hayka O TOBEPXHOCTHBIX SIBICHHUSIX M JUCIEPCHBIX CHCTEMax.
OCHOBHBIE TPU3HAKH JIUCIIEPCHBIX CHUCTEM - T€TEPOTCHHOCTh W JHUCIEPCHOCTH; MOBEPXHOCTHAS
SHEPrusl; KOJIUYECTBEHHbIE XapaKTePUCTUKH aucnepcHocTH. Kiaccudukanus AUCTIEPCHBIX CUCTEM.

Moayns 2. TepmoaruHaMuKa TOBEPXHOCTHBIX SIBICHUI



OO6m1as XxapaKTEepUCTHKA MOBEPXHOCTHOM dHeprur. [loBepXHOCTHOE HATSHKEHUE. Y paBHEHUE
['u60ca-I'enbMronpia it  BHYTPEHHEW  YJIETBHOM  MMOBEPXHOCTHOW  DHEPruu  (MOTHOM
MOBEPXHOCTHOM SHEPTUN).

Meton u36siTkoB ['160ca. dynaamenrtaabHOe afacopOunonHoe ypaBHeHue [ no6ca. YactHoe
BhIpakeHHe ypaBHeHus [ m60ca. [IoBepXHOCTHO-aKTHBHBIC U TIOBEPXHOCTHO-UHAKTUBHBIC BEIIECTBA.

Anresust u xoresus. YpasHenue [ronpe ans pabotsl aaresuu. CmaunBanue, 3akoH FOHTa.
VYpaBuenue [ronpe-lOnra. Pacrexanme xuakocted, KOd(POUIMEHT pacTeKaHds MO [ apKuHCY.
Dddext Mapanronu, mpaBuiIo AHTOHOBA.

[TpaBuno a3 ['mb66ca u gucnepcHOCTh. BiausiHue KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kanmummsipaeie siBneHus. YpaBHeHue KenbBunHa. BnmsiaHue
JUCIIEPCHOCTH Ha PACTBOPUMOCTbH, KOHCTAaHTY PAaBHOBECUS XMMHYECKOH pEaKIUH, TeMIIepaTypy
dazoBoro nepexona.

Metoapl TONy4YeHHMS JAUCHEPCHBIX CHCTeM. YpaBHeHHe PeOunaepa mns  paboTbl
mucneprupoBanusi. Dpdekr Pebunnmepa. ['omoreHHass u reTeporeHHas KOHJIEHCAIMS. DHEPTHs
I'u606ca oOpazoBanus 3apoibiiia HoBoH (a3el. KuneTrka oOpa3oBanust HOBOU (ha3bl.

Mopynb 3. AncopOLMOHHBIE paBHOBECUS

[Ipupona amcopOUMOHHBIX CHI. AICOpOIHs Ta30B M MapoB Ha OJHOPOJHON MOBEPXHOCTH.
3akon ['empu. Monens u ypaBHeHue Jlenrmiopa. Teopus MNOTMMOJICKYJIIPHON ancopOmmu
Bpynayspa, Ommera, Temtepa (bOT). Onpeanenenue yaensHol noBepxHoctd merojom bOT.

AncopOuust Ta30B U apoB Ha MOPUCTHIX Martepuanax. Knaccudpukanus nop no Jlyoununy.
Teopuss kanmwuisAipHON KoHAeHcauuu. Pacuer wuHTerpampHOM W auddepeHnnanbHON KpUBBIX
pacrnpenesneHust oobeMa 1mop mo pasmepam.

AncopOumsi Ha  MHKPOTIOPUCTBIX MaTepuanax. [loTeHnmaneHas Tteopus [lonsHu.
Xapaxkrepuctudeckasi kpupas aacopouun. O6o0meHHoe ypaBHeHHe Teopuu JlyOnHnHA 00EMHOTO
3aMoIHEHNUs] MUKpONop, ypaBHeHue [lyOunuHa - Pagynikesuya.

AgncopOnusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBmiio J[rokmo - Tpay6e. 3aBucuMocTh
MMOBEPXHOCTHOT'O HATSHDKEHUS OT cocTaBa pactBopa. YpaBHenuwe IllumkoBckoro. YpaBHeHus
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aCOPOIMOHHBIX) IeHOK. Becwl JIeHrmiopa.

Mopynsb 4. DnekTpruuecKue sIBJIECHUSI Ha TOBEPXHOCTHU

Mexanu3mbl 00pa3oBaHus JBOMHOTO 3nekTpudeckoro cios ([19C). Ypasuenus Jlunmnmana.
Onexrpokanuuisipaele  KpuBble. Teopunm crpoenus JOC. Pewmenue ypasHenus Ilyaccona-
Bonbivana st quddyznoii wactu JI3C. 19C no teopun LltepHa, mepe3apsaka MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJIICHUS,  DJIEKTPOKMHETHMYECKUH  TOTEHLHual.  YpaBHEHUE
['enpMmrombia-CMOITYyXOBCKOTO JIJIS JIEKTPOOCMOca U 3ieKTpodopesa.

Monayns 5. Kunetndeckue CBOMCTBa AUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQXKICHUS YACTHUIl C UX pa3MepoM. YcioBus cobmonenus 3akona CTokca.
CenMMEHTAIMOHHBIA aHaIu3 MOJIUAMCHEPCHBIX cUcTeM. KpuBble pacnpeneiaeHusi 4acTHl] IO
pasmepam. [Ipupona 6poyHOBCKOTO ABMKEHHS. 3aKOH DifHIITEHHA - CMOITyX0OBCKOTO. CleACTBHS U3
TEOPUH OpOYHOBCKOTO JIBIDKECHMUSL. CenumeHTaIMOHHO- AU (P HY3UOHHOE paBHOBecHE,
TUIICOMETPUYECKUH 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMUMBOCTh U KOArYJISLUS AUCIIEPCHBIX CUCTEM

CenumeHTallMOHHAs M arperaTUBHAs YCTOMUMBOCTH cucteM. JlnodunbHble U Tu0POOHBIE
cucreMbl. Kputepuit mmodunbaocty o Pedunnepy-1llykuny. JInodunsHbie 1UCTIEpCHBIE CHCTEMBI.
Knaccudukanus MOBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHU3M MH-
nemnooopazopanusa. Ctpoenue munenn [IAB. Comobunuzanus. Kputnueckas KOHIEHTpanus
MUIEII000pa30BaHUs, METO/IBI €€ ONpEAeTICHUS.



JInodpoOupie qucniepcHbie cUCTeMbI. DaKTOPHI yCTOWYNBOCTH THOGOOHBIX cucTeM. bricTpas
U MeaeHHas koaryisanusa. Kunetnka koaryisanun 1o CMOIyXOBCKOMY. 3aBUCHMOCTD YUCJIa YACTHIL
pasHOro mopsiaka oT BpeMeHU. OcHOBHblE NoOJIOKeHUs Teopun Jleparuna, Jlangay, ®Pepses,
Ogepbeka ([1JIPO). PacknunuBaromiee AaBieHHe W ero cocrasistomue. OOuiee ypaBHEHHE IS
SHEPrUM B3aUMOJECUCTBUS TUCIEPCHBIX YacThll. [loTeHnanbpHble KpUBbIE B3aUMOAEHCTBUS YaCTHII.
Helirpanu3annoHHas 1 KOHLEHTpauroHHas koaryssanus. [Ipaswio ynsne-I'apau.

Monayns 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHWYECKHE CBOMCTBA JHMCIIEPCHBIX
CUCTEM

Tunel cTpykTyp, 0Opasyromuxcs B JUCIEPCHBIX CHUCTEMax. B3auMOCBs3b MeXIy BUAOM
MOTCHITHATBHOM KpUBOW B3ammojeicTBus dacTuil (mo teopun JJI®O) u TUIIOM BO3HUKAIOIIUX
CTpyKTyp. KoarynsanuoHHO-THKCOTPOIHbBIE M KOHEHCALIMOHHO-KPUCTAJNIN3allHOHHBIE CTPYKTYPHI.

Peonornuecknii MeTox MCCIENOBAHHUA JNHUCIEPCHBIX CcUCTeM. OCHOBHBIE TIOHATHA W
U7icalIbHbIE 3aKOHBI PE0JIOTHH. MoennpoBaHie peoJOrHYeCKUX CBOIMCTB Tell.

Knaccudukanus AUCIIEpCHBIX CHCTEM 10 CTPYKTYPHO-MEXaHUYECKHM CBOicTBaM. Bsi3kocTh
KUJKUX arperaTUBHO YCTOMYMBBIX TUCIEPCHBIX CUCTEM. YpaBHeHus OiHiuTeiiHa, [llTayaunrepa,
Mapka - XayBuHka. Peosornueckue CBOMCTBa CTPYKTYpPUPOBAHHBIX JKHUIKOOOPA3HBIX H
TBEPJI0OOPA3HBIX CHCTEM.

4. O0beM yueOHOH TUCHHUIINHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX qacax

OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHy 5,0 180
AyIMTOpHBIE 3AHATHS: 0,72 26
Jlexumnm (Jlek) 0,28 10
Jlaboparopusie paboTs (JIab) 0,44 16
[Ipaktuueckue 3anstus (113) - -

CamocrositesibHas padora (CP): 4,03 145
Buja KOHTPOJIA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Anamntnyeckas xumns» (b1.6.4)

1. Heap DuCHMNIIMHBI: MPUOOpETeHHE OOYYaroIIMMHCS 3HAHUI MO OCHOBHBIM TpyIam
METOJIOB XMMHYECKOrO aHalu3a, HauOojee MIMPOKO MPHUMEHSEMBIX B MPOMBIILICHHOCTH H
UCCIIEIOBATENILCKON paboTe, a TakkKe KOMIETCHIIMA, HEOOXOAMMBIX XHUMHKAM-TEXHOJOTaM BCEX
CHEIMAILHOCTEH IS PEeIIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaJH3a.

2. B pe3yJibTaTe 0CBOEHHUS JUCHUILINHBI CTY/I€HT I0JIZKEH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3HU B
Pa3IMYHBIX KJIaccaX XMMHYECKUX COCIMHEHUN U TOHUMaHUsl CBOWCTB MAaTepHAJIOB U MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKANUX B OKpyxatoiieM mupe (OI1K-3).

3namo:

- OCHOBHBIC TOHATUS, TEPMHUHBI, METOJbl U MPHUEMBbl KAU€CTBEHHOTO U KOJUYECTBEHHOTO
XUMHUYECKOTO aHaN3a, TCOPUI0 XUMUICCKUX M (PU3UKO-XHMHUYSCKUX METOJIOB aHAJIHM3a, TIPUHITUTIBI
paboThl OCHOBHBIX TPHUOOPOB B U3UKO-XUMHUECKUX METOIaX.

Ymemu:

- TIPUMEHATH MPHOOPETEHHBIC MPAKTUYECKUE HABBIKM B MPO(ECCHOHAIBHON AESITeTbHOCTH
JUISL pelIeHUs] KOHKPETHBIX 3aj]]ad; BIAJeTh: MOHHUMAHHEM IIelied U alrOpUTMOB XUMHUYECKOTO
aHaJIM3a, CI0CO0aMM PEIICHUs aHAIUTUYECKUX 3aJ]1ad, OIEHKOW BO3MOXKHOCTEH Ka)KIOT0 METojHa
aHaJgn3a, OCHOBAMU METPOJIOTHYECKON OIIEHKHA pe3yJbTAaTOB KOJUYECTBEHHOTO XHUMHUYECKOTO
aHayu3a.

Braoems:

- TIOHMMaHUEM IIeJied W aJIrOPUTMOB XHMMHYECKOTO aHajau3a, CIoco0aMH pelIeHUs
AQHAIUTUYECKUX 3a/1ay, OLEHKOH BO3MOXKHOCTEM KaXJIOro MeToJa aHajlu3a, OCHOBaMU
METPOJIOTHYECKOM OLIEHKH Pe3yJIbTaTOB KOJMYECTBEHHOTO XUMHUYECKOTO aHAN3a.

Hmemsb npedcmagnenue o eTUHOMN JIOTUKE XUMHUYECKOTO aHAIN3a, 0 MHOTOOOPa3ul METOI0B
XMMHYECKOTO aHaiM3a M O KOHTPOJIE KauecTBa pEe3yJbTaTOB KOJHMUYECTBEHHOTO XHWMHUYECKOTO
aHaIM3a.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:

Brenenue. [lonstue 06 ananutuueckor xumuu (AX) Kak 0 CUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTAaHOBUTH KAaYECTBEHHBIM M KOJWYECTBEHHBIN COCTaB BemiecTBa. 3amadu AX. AHAIMUTHUYECKHUI
CUTHAJI KaK HOCHUTEJIb KaYeCTBEHHOM U KOJIMYeCTBEHHOM nHopMmanuu o6 o0bekTe ananusa. [lonarue
o mpobootbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS, NPEABABISIEMbIE K METOJaM
XUMHYECKOTO aHajgu3a. YCJIOBUS BBINIONHEHUS OMNpenesieHuid. Ananutuyeckas Qopma,
AHAIUTUYECKUE MPU3HAKHN. AHATUTHYECKUE KIaCCU(PUKAIIMU KATHOHOB U AaHHOHOB.

Cucrematudeckuii U 1poOHbBIN aHann3. CoBpeMeHHBIC METOABI HICHTU(DUKALIUN SJIEMEHTOB
U coeauHeHuid. OpraHuyeckre aHaJIUTHYECKHUE PEareHThl B aHAJIM3€ HEOPraHUYECKUX BEIIECTB.
PaBHOBecHsI B aHATUTHYECKUX TOMOTEHHBIX M TE€TEPOTeHHBIX cucTeMax. OCHOBHBIC THUITHI PEAKIIHH,
npuMeHseMblx B AX (KUCIOTHO-OCHOBHOE B3aMMOJEHCTBHE, OKHCIEHHE- BOCCTAHOBIJICHHUE,
KOMIUIEKCO00pazoBaHue, ocaxxaeHue). Onrcanue paBHOBECHS aHAIMTUYECKUX PEaKIUA C TOMOIIBIO
KOHCTaHT pPaBHOBECHs. YYeT MOOOYHBIX peaklUUid C TMOMOIIbIO almapara YCJIOBHBIX KOHCTAHT
paBHOBecHs. Vcronb30BaHNe yCIOBHBIX KOHCTAHT PaBHOBECHS ISl ONTUMHU3ALNN aHAIUTUYECKUX
peakiuii W TPaKTUYECKHX YCIOBHH HX BBINONHEHUA. OCHOBBI METOAOB KOJIHUYECTBEHHOTO
XUMHYECKOro aHanm3a. MeToapl KONWYECTBEHHOTO aHaiu3a. TpeboBaHMs, NpEAbABISIEMbIE K



XUMHUYECKHM PEaKIHsIM, UCTIOIb3yEMbIM B XUMUYECKOM aHalIn3€e. DTarbl KOJMUYECTBEHHOTO aHAIIN3A.
[TonsiTue O rpaBUMETPUUYECKOM aHaiu3e. TeopeTHUecKHe OCHOBBI TUTPUMETPUYECKOTO aHalIM3a.
[Tpuemsl TuTpoBanus. Pacuersl B TuTpuMeTpun. ['paduueckoe oToOpaskeHue npoiecca TATPOBAHUS.
Cka4yoK THUTpPOBaHHUSA, TOYKA SKBUBAJICHTHOCTH, KOHEYHAs TOYKa TUTpoBaHUs. [lepBUuHbIE H
BTOPHYHBIE CTaHIAPThl. MeTOJ] KUCIOTHO-OCHOBHOTO TUTPOBaHH. BBHIOOP KHCIOTHO-OCHOBHOI'O
uHaukaTtopa. IlpumMeps! onpeneneHuii. MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS.
OKHCIUTENBbHO- BOCCTAHOBUTENBbHBIM MOTeHIUaN. DakTopbl, BIMSIOLUIME HAa €ro BEJIUYUHY.
VYpasuenue HepHcra.

[epmanranatomerpust. Momomerpus. ONTHME3AanMs YCIOBHH ompexencHus. Mertox
KOMIUIEKCOHOMETpUYECKOro  TUTpoBaHHus. (OCOOEHHOCTHM peakiuil  KOMIUIEKCOOOpa3oBaHUs
SATA. Bwibop yCIIOBUI
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHU. TUTpOBaHHE MO METOAY OCakIeHus. MeTponorunyeckas

(xemarooOpa3oBaHMs) HMOHOB  METAUIOB € ONTUMAJIBLHBIX
OLIEHKA pe3yJIbTaTOB aHaju3a. HAWKaTOpHBIE U MHCTPYMEHTAJIBHBIE CITIOCOOBI yCTaHOBICHHS TOUYEK
HKBHUBAJIEHTHOCTH.

BBenenue B (pu3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METOABl XMMHUYECKOIO aHalln3a
(MMXA-®XMA). Knaccudukanusi (GU3MKO-XUMHUYECKHX METOJOB aHaIM3a. AHAIUTHYECKUH
CUTHAJ Kak MH(pOpMaTHBHAs (YHKIIMS COCTaBa BellecTBa. MeToIbl KOIMYECTBEHHBIX U3MEPEHH B
OXMA, ux XapakTepUCTUKA. AHAIUTHYECKHE M METPOJIOTUYECKUE XapaKTEPUCTHUKU METOIMK
OTIpeieNICHUSI.

4. O0beM yueOHOH TUCHMIINHBI:

O6wvem
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanem.
eIMHUIIAX gacax

OO6masi Tpy10eMKOCTh JUCHUIJIHMHBI 10 Y4eO0HOMY MJIaHy 5,0 180
AyIMTOpHBIE 3aHATHS: 0,61 22
Jlextuu (JIek) 0,28 10
JlaGopatopusie padots (J1ab) 0,33 12
[Ipaktuueckue 3anstus (113) - -

CamocrositesbHas padora (CP): 4,17 150
Buja KoHTpoOJIs: 3a4eT / 3a4eT ¢ OLeHKOI 0,22 8




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Mn:xxenepHas rpapuka» (b1.B.5)

1. Heab AMCHMIVIMHBI: TPUOOpETEHHE 3HAHUN M BBIPAOOTKA HABBIKOB, HEOOXOIMMBIX
CTYZCHTaM JJIsl BBINIOJHEHUS W YTEHHS] TEXHHYECKHX YEPTEKEH, BBIMOIHEHUS DCKH30B JETaJCi,
COCTaBJICHUS KOHCTPYKTOPCKOH W TEXHOJOTHYECKOH JOKYMEHTAllMd B COOTBETCTBHH CO
crangapramu ECK/I; o3HakomiieHHe ¢ MeToaMu KOMITBIOTEPHOU TPaQUKH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajappuara
JOJIZKeH:

Obnadoams crenyromUMA KOMIETEHIIHSIMHE:

- CITOCOOHOCTHIO K CaMOOpraHu3aiu u camoodpaszosanuto (OK-7);

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MHUpAa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA Ui  TOHUMAaHHUS
OKpYyKaroiero mupa u siperuit npupos (OI1K-2).

3nams:

- CI0COOBI OTOOpaKEHUST TPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBWJIa U YCIIOBHOCTHU IPHU BBIMOJHEHUH YEPTEXKEil;

- BUJIbI M3/IETTUN ¥ KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha ypOBHE MPEJCTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ACTUH.

Ymemy:

- BBITIOJTHSATH U YUTATh YEPTEIKU TEXHUUECKHUX H3/ICITUI ¢ YUETOM JICHCTBYIONINX CTAHIAPTOB;

- BBITIOJTHATh ¥ YATATh CXEMbI TEXHOJIOTHIECKHIX TIPOIECCOB;

- CTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH Irpad)uKy JJIst H3TOTOBJICHUS YEPTEKEH.

Braoemy:

- cmocobamMu ¥ IprueMaMu U300paKeHUS PEIMETOB Ha TUIOCKOCTH;

- rpadguueckum nakerom «Kommacy.

3. Kpatkoe coaep:kanue TuCHHNIHHBI:

Beeaenmne. [Ipeamer u meroasl nHxXeHepHOU rpaduku. Kparkue ucropuueckue CBEICHUS.
3ajaun 1 MECTO Kypca B MOJATOTOBKE OaKkagaBpa TEXHUKH M TEXHOJIOTHH.

Mopayas 1. U3geusi ¥ KOHCTPYKTOPCKHE TOKYMEHTBI.

1.1. Buas! uzaesnii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB.

Bunet msnenunit mo 'OCT: nmeranb, cOopoyHas equHHIA, KOMIUIEKC, KOMIUIEKT. Bubl
KOHCTPYKTOPCKHX JOKYMEHTOB: YEpTEeX JeTand, COOPOUYHBIM uepTek, 4epTexk OOIIero BHUAA,
cnenudukanus, cxema. Ludpbl KOHCTPYKTOpCKMX JOKyMeHTOB. KpaTkue cBemeHus o
CTPOUTENBHBIX YEPTE)KAX.

1.2. Pe3p00BBIC 31U M COeINHEHU.

Pe3nObI: 0Opa3oBanme, KiaccuduKanus, wu300pakeHHe W O00O3HAYCHHWE Ha YEPTEKe.
Crannmaptabeie pe3pOoBbie m3fenus. OmnpenencHue pe3pObl u3MepeHneMm. CoOeIUHEHUS JeTanei
060sTOM M mImUIbKoi. Pe3r0oBbIie TpyOHBIE coennHeHuMs. [lanKkoBbIe COeTMHEHMUS.

1.3. DcKu3bl M TEXHMYECKHE PUCYHKH AeTaJIeil.

[TocrnenoBaTenbHOCTD BBIMIOJHEHUSI U300paKEHUN JeTanu: BHIOOP TTIABHOTO M300paKeHHUS,
ompesieiecHne HEOOXOAMMOTO KOJNMYEeCTBA HW300pa)KCHH; IOATOTOBKA TONs 4YepTeka K
M300paXKCHHIO JeTANN; N300paKEHNUE OCHOBHBIX BHEITHUX M BHYTPEHHUX odepTaHuit getanu. Oomep



JIETaJI MPHU BBITTOJIHEHUH €€ ACKK3a ¢ HaTypbl. OopMieHune uepTexeit u 3cknu3oB aetaneil. [Ipasuna
BBIMOJIHEHUSI U 0POPMIICHUS TEXHUUECKUX pUCYHKOB. O003HaUEHUS MaTEpUasIOB.

1.4. YepTe:ku cOOPOYHBIX eANHMLI.

[IpaBuna BeimoHEeHHU U 0OPMIICHHSI COOPOYHOTO YepPTEka: BEIOOP TTIAaBHOTO N300paKEeHHUS,
OTIpe/ieIeHNe KOJIMYecTBa HM300paXCeHHWH, HAHECEHHWE HOMEPOB IO3UINI, HAHECEHHE pPa3MEepoB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPUCOCIUHHUTEIbHbIC, OKCIUTyaTalnoHHbIe). Crnenuduxanus.
[IpaBuna BeIIOTHEHUS 1 0(OPMIICHUS YepTeka OOIIEro BU/A.

Moayas 2. CoequHeHns IeTajIei.

2.1. Cxembl.

Knaccudpukammst cxem nmo Bugam u tunam. O6o3HadueHue cxem. [IpaBwiia BBITOTHEHUS
CTPYKTYPHBIX U IPUHIIUITHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbl PaCIIONIOKEeHHUS.

2.2. U300pakeHusi coeUHEHHUI JeTaieil.

@nanuessle coeaunenus. Llnumnessie u mmoHoyHsle coeauHeHus. CoeJMHEHUs ITUPTOM U
mrHTOM. HepasbeMHbIEe COeIMHEHUWs JeTajeil: cBapka, Maiika, CKIEUBaHUE, OOBAIIBIIOBKA,
pa3BaIbLIOBKA, COEIMHEHNE 3AKJICTIKOM.

2.3. Apmarypa Tpy0OnpoBoI0B.

Krnaccudukanus apmarypsl TpyOONIpOBOIOB 110 HA3HAYEHUIO, IO TUIY MEPEKPHITHS MMOTOKA
paboueii cpenmpl, MO CMOCO0y NPHUCOSTUWHEHUS K TPyOONMpOBOAY, MO CHOCOO0Y TepMeTH3alluu
HITTHHJES.

Mopayasb 3. YUepTesxu cOOpPOYHBIX eIMHUI. DJIeMeHThI KOMIIbIOTEPHOI rpauKu.

3.1. 'eomeTpuyeckue XapakTepuCcTUKU (OPMbI M IOBEPXHOCTH M31eJIH .

Pa3mepsl, npaBuiia UX HaHECEHUs Ha yepTexe. PasmMepsl UCIOTHUTENbHBIE U CIIPABOYHBIE,
rabapuTHble, KOOPJIMHUPYIOLIME W YacTHble. ba3bl H3MepUTENbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKHE, BCTioMoratenbHble. Hanecenune pasmepoB oT 6a3. IlpenenbHbIe OTKIOHEHHS
pa3MepoB IJaIKUX NOBEPXHOCTEH, TOMYCKH, ocaaku. [lomycku u nocaaku /i fetaiei ¢ pe3nooit.
[IlepoxoBaTocTh MOBEPXHOCTEW JeTalieid, MapaMeTpbl I[IEPOXOBATOCTH, IpaBWJIa HAHECEHUS
apaMeTpoB IIEPOXOBATOCTH IMOBEpXHOCTEeW Ha udeprTexke. [IpenenbHble OTKIOHEHHS (OPMBI U
PacToIO0KEHUS.

3.2. leraaupoBaHue YepTexeil COOPOUHBIX eIUHUII.

[IpaBuna peranupoBaHUs dYepTekell COOPOYHBIX €AMHHUI. BbIMonHeHue dYepTexell u
TEXHUUYECKUX PUCYHKOB JIETAJIEH.

3.3. DyieMeHTBI KOMIIbIOTEPHOM rpadukm.

KommerorepHas rpaduka u pemaembie et 3amadd. [ paduyeckne 0OBEKTHI, PUMHUTHUBEI,
aTpulyThl, cuHTEe3 n3o0paxenus. [Ipencrapnenue BUIeOMHPOPMAIIMN U €€ MalllMHHAS TeHepalys.
CoBpeMeHHbIE CTaHAApPThl KOMIBIOTEPHOH TIpaduku, rpaduueckue s3bIKM M MeTadailsl.
Peanu3zanus anmapaTHeIx MoayJiei rpadudeckoii cuctembl. OCHOBHBIE rpaUuecKue aJropuTMbl Ha
IUIOCKOCTH U B TIpocTpaHcTBe. [IporpaMMHble rpaduueckrue CUCTEMBI U KX IPUMEHEHUE.



4. O0beM yueOHOH TUCHHUIINHBI:

O6bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) 0,11 4
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 3,42 123
Buja KOHTPOJIAA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpukaagnas mexannka» (b1.b.6)

1. Heab AMCHUNUIMHBI: HAYYUTHh CTYJCHTOB TBOPUYECKOMY IOAXOAY K BBHITOTHEHHUIO
WH)XCHEPHBIX PAacueTOB Ha MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIMIA,
JieTaneil v y3J10B MalluH U anmnaparos.

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKeH:

Obnadams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCTOJB30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpYy’Karomiero Mupa u ssieHuii mpupozst (OI1K-2).

3namo:

- OCHOBHBIE YPAaBHEHHS M METO/IbI PEIICHHUS 3a/1a4 COMPOTUBIICHUS MaTEPUAJIOB;

- OCHOBHBIE€ METOJIbI PACUETOB Ha MPOYHOCTh U KECTKOCTH JIEMEHTOB KOHCTPYKITUI MallTuH
U anmnapaTosB.

Ymemy:

- TPOBOAMWTH PACUYEThl 3JIEMEHTOB KOHCTPYKIMII HAa OCHOBE METOJOB COMPOTHUBIICHUS
MaTepuasos;

- pacCUUTHIBaTh U KOHCTPYUPOBATH JAETAIHM MAIIKUH MO UCXOIHBIM JIaHHBIM;

- MPOU3BOJIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCTIOCOOHOCTH M KOHCTPYHUPOBAHUS
JleTalied MallvH.

Braoems:

- HaBBIKAMHU pacyeTa CONMPOTHUBIICHHUS MAaTEPHAIIOB aHATUTHYCCKUMH METOaMU;

- HaBbIKaMU BBIOOpA MaTEepHAaIOB MO KPUTEPUSM TPOYHOCTH.

3. Kparkoe comepxxanue TMCUMILIAHBI:

1. Onpenenenue peakuwuii onop. Pactsoxenue-cixatue

1.1. Onpenenenue peakuuii omnop.

AOGCOTIOTHO TBepAOe TeNo. DIeMeHThl CTaTUKU. OCHOBHBIC TOHATHS. AKCHOMBI CTaTHKH.
VYpaBHuenus paBHoBecHsi. CBsI3U U UX PEAKIUU.

1.2. PacTsbkeHue-cxaTue.

OcCHOBHbBIEC JOMYIICHUS M TPUHIMUIBI COMPOTUBICHUS MaTepHAIOB. MeETOJ CeuYeHUH.
Hamnpsoxenus, nedpopmaruu u nepeMenienus. 3akoH ['yka. [ToctpoeHue smop BHyTPEHHUX YCHUITUH,
HanpspKeHU# U nepemenieHnid. CTaTUYecKu ONpeeNIuMble U CTaTHYECKU HEOoNpeAeTuMbIe 3a/1auH.
JmarpamMmbl pacTsOKEHHS UIsl TUIACTUYHBIX M XPYNKUX MATEpHUaJIOB UM HMX XapaKTEPUCTUKH.
JlommyckaeMble HaMpsDKEHUA. Y CIIOBUE MPOYHOCTH NP PACTSKEHUH (CHKATUN).

2. Kpyuenue. 13ru6

2.1. Kpyuenue.

3akon ['yka nipu capure. BHyTpeHHHe cwioBbie (haKTOpHI NMPU KpydeHHH. HampsokeHus B
CTEPXKHSIX KPYIJIOTO CEYEHUs. Y CIIOBHE MPOYHOCTHU MIPU KPYUCHUH.

2.2. N3ruo.

I'eomeTprueckue XapakTepUCTHKU IIOCKUX ceuyeHHil. [loHsATHE YMCTOro M MONepeyHOro
u3ru6oB. [IpaBuia MocTpoeHusl 3MIOp MOMEPEYHBIX CHII U U3THOAIOIMINUX MOMEHTOB. OmpeneneHue
HOPMAJbHBIX HAMpsOHKEHUH. YcIoBHEe MpPOYHOCTH mpu usrude. OrmnpenencHUe KacaTelbHBIX
HanpspKeHui. PanronanbHbie OPMBI CEYSHHIA.



4. O0beM yueOHOH TUCHUIIINHBI:

Ob6bveMm
Buabl yue6Hoii paGoThI B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 4,0 144
AyIMTOpHBIE 3AHATHS: 0,44 16
Jlexumnm (Jlek) 0,22 8
Jlaboparopusie paboTs (JIab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 3,31 119
Buja KOHTPOJIAA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«JIEKTPOTeXHHKA M NPOMBILLJICHHAA YJIeKTpoHnka» (b1.6.7)

1. Heap qucuuminHbi: GOpMUPOBAHUE y 00YUAIOMIUXCS KOMIIETEHIUH, 00eCTeYHBAIOIINX
TEOPETUYECKYI0 U TMPAKTUYECKYI0 TOATOTOBKY BBIMYCKHHKA, VYMEIOIIET0 BBIOMpATh H
AKCIUTYyaTUPOBATh 3JEKTPOTEXHUUYECKUE M DIIEKTPOHHBIE YCTPOICTBA, BIAJCIOLIETO HaBBIKAMU
UCTIOJIb30BaHUSI COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTUH ISl  aBTOMAaTU3UPOBAHHOIO
MOJIETTUPOBAHUS U pacu€Ta IEKTPUUYECKUX U 3JIEKTPOHHBIX Lenei.

2. B pe3yabTare n3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO PAabOTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIPUHUMAThH COIHANIBHEIE,
STHUYECKHE, KOH(ECCHOHANbHBIC U KyIbTypHbIe pasnuuns (OK-6);

- CITIOCOOHOCTBIO K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O COBPEMEHHOW (HU3MYECKON KapTHHE MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHHMM BEIIeCTBA ISl  [OHUMaHUSA
OKpY>Karomiero Mupa u siieruit mpupos! (OI1K-2);

- BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0aMU W CPEICTBAMHU MONYUYEHHUsS, XpPaHCHHs,
nepepaboTku WHGOpPMaIlMK, HaBBIKAMH PAOOTBl C KOMIIBIOTEPOM KaK CpPEICTBOM YIIPaBICHUS
urdopmanueii (OI1K-5).

3nams:

- OCHOBHBIE TIOHSTHS, OTIPEICIICHUS M 3aKOHBI JICKTPUUECKHUX LIETICH;

- METO/IbI MOJICITMPOBAHMSI, aHATIN3a U pacu€Ta Lene MOCTOSIHHOTO M MEPEMEHHOTO TOKOB,
METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHUI;

- YCTPOWCTBO W MPHUHIMIBI PAOOTHI AJIEKTPOTEXHUYECKOTO U DJIEKTPOHHOTO 000pYI0BaHUS,
TpaHCcPOPMATOPOB, ANEKTPUUECKUX MAIITNH, UICTOUHUKOB TUTAHHUS.

Ymemo:

-  TOPUMEHATh TEXHOJIOTMM MOJEIMPOBAHUsS, aHalu3a, pacu€érta U JKCIUlyaTaluu
AIIEKTPUIECKUX CETEH, MPOMBIIIIICHHOTO IEKTPOOOOPYIOBAHUS U SJEKTPOHHBIX IPUOOPOB;

- BBIOMPATH JJICKTPOTECXHUYCCKOE M DJICKTPOHHOE OOOPYIOBAHHE [UIsl PEHICHHS 3aaad
MIPOCKTUPOBAHUS U PEATU3AINN XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB.

Bnaoems.:

- METOJaMU MOJICJIMPOBAHUS U PACUETA AIEKTPUUECKUX U AJIEKTPOHHBIX IETIEH;

- HaBBIKAMH TMPAKTUYECKOW pPabOTBI C DIEKTPUUECKOW ammapaTypoil W 3JIEKTPOHHBIMU
yCTPOMCTBAMU

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:

BBenenue. [Ipenmer, OCHOBHbBIE MOHATHS, METOJIOJNOTHUS SJEKTPOTEXHUKU U DJIEKTPOHUKH.
Kparkue ucropuueckue cBeaeHus. 3aayd ¥ MECTO Kypca B MOATOTOBKE OakajiaBpa TEXHUKH U
TEXHOJIOTHH.

Moayas 1. diekTpuyeckue Henu

- OCHOBHBIE OIPEEICHUS, OMTMCAHUS TAPAMETPOB U METOIOB PACUETA ICKTPUUECKHUX IETIEH.
OCHOBHBbIE TIOHATHS 1 0003HAYCHUS AJICKTPUUYECCKUX BEIIMYUH M AJICMEHTOB DJIEKTPUUYCCKUX IICTICH.
OcHoBbI 3nekTpoOe3onacHOCTH. OCHOBHBIE TOHATHSA TEOPHH AJIEKTpUYecKuX Ieneil. OCHOBHBIC
MPUHIUIIBI, TEOPEMBI M 3aKOHBI AJIEKTPOTEXHUKH. METObl MOJETUPOBAHUS, aHAIM3a U pacdyéra
JIMHEVHBIX JIEKTPUUYECKHUX LIETEN TOCTOSHHOIO TOKA.



- DNeKTpUYeCKHe M3MEpEeHUs U MpUOOpsl. MeTobl U3MEPEHUs JIEKTPUUECKUX BEIMUYUH:
IpsMbIe U KOCBEHHbIE. AHAJIOTOBBIE AIEKTPOU3MEPUTENbHbIE U LIU(POBBIE FTEKTPOHHBIE TPUOOPBHI:
YCTPOWCTBO, MPUHIMIN JEHCTBUA, 00NacTH NpuUMEHEHHus. M3mepeHue 3IeKTpUYECKUX BEJIMYMH:
TOKOB, HAINPSDKEHU, CONPOTUBIIEHUH, MOIIIHOCTH U SHEPTUU.

- AHanu3 u pacu€T IMHEHHBIX Lenei nepeMeHHoro Toka. CriocoObl mpecTaBiIeHus (B BUIE
BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEI) M MapaMeTphl (aMIUIMTy[Aa, 4acToTa,
HavanbHas (a3za) CHHYCOMJAIBHBIX (YHKIWH. MTHOBEHHOE, CpeqHee W JCHCTBYIOUIEE 3HAYCHUS
NEPEMEHHOT0 CUHYcouAanbHOro Toka (HampspkeHus u OJ[C). AKTHBHOE, PEaKTUBHOE M IOJHOE
CONPOTHUBJIEHHS BETBH. MOIIHOCTE B LEMSX epeMeHHoro Toka. Kosgduuuent momuoctu (cos([]))
U €ro TEXHUKO-DKOHOMHYecKoe 3HaueHue. [IpuMeHeHHe anreOpbl KOMIUIEKCHBIX YHCEN B
aneKkTpoTexHuke. KoMIulekcHbI MeToy pacuéra JUHEHWHBIX Iiened mepeMeHHOro Toka. bamaHc
MOIITHOCTH B LIEMSAX MEPEMEHHOro TOKa. Pe30oHaHCHBIE SIBIEHUS B JEKTPUYECKUX Lensx. PezoHanc
HanpsOKEHUH W TOKOB. AHanmu3 U pacyér Tpex(dasHbIX Lene MepeMEeHHOro TOKa.
ABTOMaTU3UPOBAHHOE MOJEIUPOBAHUE U PACUET DJIEKTPUUYECKUX U DJIEKTPOHHBIX (IIAKETHI
nporpamm MultiSim, Mathcad, Excel).

MopayJs 2. DJIeKTPOMATHUTHBIC YCTPOHCTBA U JJIEKTPHYECKHE MAILHHBI

- Tpancdopmartopsl. Haznauenue u o01acTi mpuMeHEHHs TpaHcPopMaTopoB. Y CTPOMCTBO U
IOPUHIUN JeHCTBUS OfHO(a3zHOro TpaHcdopmaTopa. AHaNIM3 3JIEKTPOMArHUTHBIX IPOLECCOB B
TpaHchopmarope, cxema 3amemieHus. Ilorepu »sHeprum B TpaHchopmarope. Buemnue
XapaKTePUCTHUKH.

- ACHHXpOHHBIE MAIIUHBI. Y CTPOICTBO M MPUHLMUN JEHCTBHS TpeX(pa3HOTO0 aCUHXPOHHOTO
nBuratens. MexaHuueckue M paboune XapaKTepUCTHKH. DHepreTuueckue auarpammbl. Ilyck
ACMHXPOHHBIX JIBUraTeled C KOPOTKO3aMKHYTHIM U (a3HbIM poTopoM. PeBepcupoBanue u
peryrpoBaHUE YAaCTOThI BPAIIEHMUS.

Mopaysb 3. OCHOBBI 2JICKTPOHHKH

- DnemeHTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX yCTpoHCTB. [lomynpoBoaHHUKHU. Y CIIOBHBIS
0003HaueHMsl, MPUHLUI ACHCTBUS, XapaKTEPUCTUKU U HA3HAUYEHUE IOTYHNPOBOJHUKOBBIX TUOJOB,
TPaH3UCTOPOB, TUPUCTOPOB. VHTerpajabHble MUKPOCXEMbI, UX Ha3HaueHHe, Kiaccuukaius U
MapKHUPOBKA.

- HCTOYHMKM BTOPUYHOIO AJIEKTPONMTAHUS M YCHUIUTEIN D3JIEKTPUYECKUX CHUTHAJIOB.
[TomynpoBOAHNUKOBBIE BBIIPSMHUTEIH: KIacCU(UKAIMS, OCHOBHBIE MAapaMEeTPhbl, CXeMbl M MPUHIIMII
paboThl BeMpsAMUTENS. DnekTpuueckue GuibTpbl. Kimaccupukamus 1 OCHOBHBIE XapaKTEPUCTHKH
ycwiutene. OO0paTHble CBSI3U B ONEepalMOHHbIX ycmuTensx (OY), ux BiIMsSHUE HA MapaMeTphbl U
XapakTepucTUKu ycunutesss. OCHOBHBIE THUITBI yecuauTenei Ha 6aze OY.

4. O0beM yueOHOH TUCHHUIINHBI:

Ob6beMm
Buanbi yueOHo# padoThI B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,39 14
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie padots (J1ab) 0,17 6
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 3,36 121
Buja KOHTPOJIA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«be3onacHocTth xu3HenessTeabHocT» (b1.6.8)

1. Heasb pucuunIuHbL: GopMUpOBaHUE MPOPECCHOHATBHON KYJIbTYpbl 0€30MacHOCTH, MO
KOTOPOI MOHUMAETCS TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH HCIONB30BaTh B MPO(eCCHOHATBHOM
JESTEIIbHOCTH TPUOOPETEHHYIO COBOKYIHOCTh 3HAaHWW, YMEHHA W HABBIKOB JUIsi OOeCreYeHHUS
Oe3omacHoCTH B cepe mpodeccrnoHaIbHON ACSITeNbHOCTH, XapaKTepa MBIIIICHUS U [EHHOCTHBIX
OPUEHTAIIHM, PU KOTOPBIX BOMPOCHI 0€30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE IPHOPUTETA.

2. B pe3yJbTaTe n3y4eHHus JUCHUIIMHBI 00y4alOIUIICA 10 MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);

- CIMOCOOHOCTBIO HCIMONB30BaTh MPHEMbl OKa3aHHs MEPBOW MOMOINM, METOMABI 3alllUTHl B
yCIOBUSX upe3Bbruaitnbix cutyarmid (OK-9);

- BJIJICHUEM OCHOBHBIMH METOJAMH 3alIUThI MPOU3BOACTBEHHOIO MEPCOHANIA U HACEICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapHii, kKaracTpod, cruxuitibix oenctuii (OITK-6).

3namo:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (PaKTOPOB HA YEJIOBEKa U MPUPOTHYIO CPELy,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe cBoeil mpodeccHoHaTbHON AeSITeTbHOCTH.

Ymemns:

- UICHTUPUITIPOBATH OCHOBHBIC OIMTACHOCTH CPE/Ib OOMTAHUS YEIOBEKA;

- OLIGHWBaTh PHUCK UWX peaju3aly, BBIOUPATh METOABI 3alIUTHl OT OINACHOCTEU
NPUMEHHUTEIBHO K cdepe cBoeil mpodecCHOHATBHON AeSITeIbHOCTH W CIHOCOOBI OOecTieueHUs
KOM(OPTHBIX yCIOBUM KU3HEACITCIIBHOCTH.

Braoems:

- 3aKOHOJIATEJIbHBIMH M TIPaBOBBIMM akTaMd B 00JacTH O€30MacHOCTH U OXpaHbl
OKpY’)KaloIIeH cpenpl, TPeOOBaHHMSAMHU K OE€30MAaCHOCTH TEXHUYECKUX PErJIaMeHTOB B cdepe
npodeccuoHaNbHON e TENbHOCTH;

- croco0aMu ¥ TEXHOJOTUSIMU 3aIIHUTHI B UpEe3BbIUaHBIX CUTYALIUSX;

-TIOHSATUHHO-TEPMHHOJIOTHUYECKHUM aIllapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHU pAIlMOHATHU3AIUU MPO(ECCHOHAIBHON NEATEIBHOCTH C IENbI0 O0ecTieueHus
0€30MaCHOCTH | 3aIUTHI OKPY>KAIOIICH CPEe/IbI.

3. Kparkoe conep:xxanue JMCUMILINHBI:

3.1. Benenue B Oe3omacHocTh. OCHOBHBIC TOHSTHS U ompenencHus. bezomacHocTh U
YCTOMYMBOE Pa3BUTHE.

3.2. Yenogek u TexHocdepa. CTpykTypa TeXHOC(hepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHHE TeXHOC(hephl U TeXHOC(epHOI 6e30macHOCTH.

3.3. Unentudukanus u BO3ACHCTBHE HAa YEJIOBEKAa BPEIHBIX M OMACHBIX (DaKTOPOB CpPEIbI
oOHTaHMS.

Knaccudpukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWTaHHWS 4YeJOBEKa. XUMHYCCKHE
HeraTuBHbIE (aKTOPHI (BpeaHbIC BelIecTBa). MexaHWYecKne U aKyCTHUECKUE KoeOanusi, BUOpalus
U IIyM. DJIEKTPOMarHUTHbIE U3TyUYeHUS U Toyisl. NoHU3Upytolue u3iydyeHue. DIEKTPUIECKUM TOK.
OmnacHple MexaHuudeckue (akTopbl. IIpolecchl TOpeHHs W TMOXKapOB3PBHIBO- OIACHBIE CBOWMCTBA
BellecTB U MaTepuanoB. CTaTUYECKOE SJIEKTPUUECTBO.

3.4. 3amura yenoBeKa U cpeAbl OOUTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPONOTEHHOTO U TEXHOTEHHOTO MPOUCXOKICHUSI.



OcHOBHbIE MPUHIMIBI 3aIIUTHL. 3alIUTa OT XUMHUYECKUX U OMOJOTMYECKUX HETaTUBHBIX
dbakTopoB. 3ammTa OT DJHEPreTHYECKUX BO3ACHCTBUH M (Qusnueckux mnonen. ObecrnieueHue
0e30MacHOCTH CUCTEM, PaOOTAIOMIKX MO JaBlIeHHEeM. be3onacHOCTh IKCITyaTauu TpyoompoBoOI0B
B XUMHYECKOW TMPOMBIIIIEHHOCTH. be3omacHass »JKcmlyaranuss KOMIIPECCOPOB. AHaIW3 U
OIICHUBAHHUE TEXHOTEHHBIX U MPUPOHBIX PUCKOB.

3.5. OGecnieueHrne KOM(MDOPTHBIX YCIIOBUH ISl KU3HU U JCATEILHOCTH deloBeka. [lonstue
KOM(OPTHBIX WU ONTUMAIBHBIX yCJIOBHA. MukpoknumaTr nomemennii. OCBEIIeHHE U CBETOBas
cpe/ia B MOMEIICHUH.

3.6. Ilcuxodu3nonorunyeckrie u YProHOMUIECKHE OCHOBBI O€30MTaCHOCTH.

[Tcuxuyeckne mpoIecchl, CBOMCTBA M COCTOSHMSI, BIUSIONIME Ha O€30MacHOCTh. Buibl u
YCIIOBUS TPYAOBOH €ATEIHHOCTH. DPrOHOMUYECKHUE OCHOBBI OE30MMACHOCTH.

3.7. UpesBblyaiiHble CUTYyallMd ¥ METO/IbI 3aIIUTHI B YCIOBUAX MX pPealu3alliu.

O6ume cenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 00BEKTaX.

Pamunanmonnsie  aBapuu. [lpubopel  pagManiMOHHOW, XMMHYECKOH  pa3BeiKH |
JIO3UMETPUIECKOTO KOHTPOJIs. Upe3BhIualiHbIE CUTYallMd BOGHHOTO BPEMEHU. 3aluTa HAceJIeHHUs B
Ype3BBIUAHHBIX CUTyalUsX. YCTOWYUBOCTh (YHKIIMOHHPOBAHHS OOBEKTOB OSKOHOMHKH B
Ype3BbIYANHBIX CUTYyAIHUIX.

3.8. Ynpasienne 0€30MacHOCTHIO JKU3HEACATETHHOCTH.

3aKkoHOJATEeNbHBIE M HOPMATHUBHBIE IIPABOBHIE OCHOBBI YIpPaBIEHHUS 0€30MacHOCTHIO
KU3HEEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yrpaBiieHus 0e30macHocThi0. CTpaxoBaHUE PUCKOB.
locynapcTBeHHOE yripaBieHHe 0€30MacHOCTHIO.

4. O0beM yueOHOI JUCUMILIUHBI:

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX yacax
O01mas Tpya10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 0,33 12
Jlextuu (JIek) 0,22 8
JlabopaTtopusie padoTs (JIab) 0,11 4
[Tpaxtuueckue 3ausatus (I13) - -
CamocrositesibHas padora (CP): 3,42 123
Buja koHTpOJISI: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpoueccsl 1 annmapatbl XuMHu4eckoil Texnoaorun» (61.5.9)

1. lleab AMCOMIUIMHBI: BMECTE C KypcaMH OOIIEH XUMUYECKOW TEXHOIOTHH, XUMHUECKHX
MIPOIIECCOB U PEAKTOPOB U JP. CBSA3aTh OOIIEHAYYHYIO U OOIMIEMHKEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOIUMO TIPU TTOTOTOBKE 0aKaIaBpPOB MO JAHHOMY HAMPaBICHUIO JJIsl HAYYHO-
UCCIIEI0BATENILCKON U MPAKTHUECKOM pabOThl HA MPEATIPUITHUSX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJB30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUMM  BEIIECTBA Il  [MOHUMAaHUS
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITIOJI30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3HU B
Pa3IUYHBIX KJIaccaX XMMHUYECKUX COCAMHEHUN ISl MOHMMAHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatomieM mupe (OITK-3).

3nams:

- OCHOBBI TEOpPHH IMEpeHOca HMIyJbCa, TEIUIa W MAacChl; NPUHLUIBL (PU3NUIECKOTO
MOJICTTUPOBAHUS TPOILIECCOB; OCHOBHBIC YpaBHEHMsI ABM)KCHHUS >KMIKOCTEH; OCHOBBI TEOpUU
TEIJIONEepPelaul; OCHOBBI TEOPHUH MAacCONepelaud B CHUCTEMax CO CBOOOJHOW W HEMOABMIKHOU
rpaHuIei paszaena (as; TUIIOBBIE POIECCHl XUMUYECKOH TEXHOJIOTHH, COOTBETCTBYIOIINE AIapaTh
Y METOJIbl UX pacyera;

- METO/IbI IOCTPOEHUSI SMIUPUUYECKUX U TEOPETUUECKUX MOJIENIEN XUMUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.

Ymemy:

- OMNpenesTh XapakTep IBUKEHHS >KUIKOCTEM M Tra30oB; OCHOBHBIE XapaKTepUCTUKU
MPOIECCOB TEIUIO- M MAacCOoMepeaayu; pacCYUTHIBATh MapaMeTpbl M BHIOMpATh ammapaTrypy s
KOHKPETHOT'O TEXHOJIOTMYECKOTO MpoIiecca;

- pacCuuThHIBaTh OCHOBHBIE XapaKTEPUCTHUKM XUMHKO- TEXHOJOTMYECKOro IIpolecca,
BBIOUpATh PAIMOHATEHYIO CXEMY.

Bnaoemy:

- METOJaMU TEXHOJIOTUYECKUX pPAacueTOB OTAEIbHBIX Y3JI0OB U JAETajeil XUMHUYECKOIrO
000py10BaHMUS;

- HaBbIKaMHU MTPOEKTUPOBAHMSI TUIIOBBIX allapaTOB XUMUYECKOWU MPOMBIIIIIEHHOCTH;

- METOJaMH  OINpEAeNCHUS PAlUOHAIBHBIX TEXHOJOTHYECKHX PEXKHUMOB pabOThI
000pyI0BaHUS.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:

Monayas 1. I'mapoauHaMuyecKkue NMpoumecchbl W anmaparbl XUMHUYECKON TEXHOJIOTMH.
OcHOBBI TeOpHH SIBJICHUH nepeHoca. OOmme 3aKOHOMEPHOCTH THAPOTMHAMHKH, TEIJIONEpeaadd U
Mmacconepenauu. Kuakoctu u rassl. I'mapoaunamuka. Tedenue B TpyOax u kaHanax. [logoGHoe
npeoOpazoBanne ypaBHeHus HaBbe-Ctokca. be3pasmepHble TEepeMEHHBIE -  KPUTEPHUH
TUApOAMHAMUYECKOTO Tomoous (Diinepa, Pelinonbaca, @pyaa, TOMOXpPOHHOCTH), UX (U3HUCCKUI
CMBICT; MapaMmeTpuieckue Kputepuu. KpurtepuanbHoe ypaBHEHHE ABMKEHHUS BSI3KOW >KHUIKOCTH.
Br16op ckopocreit motokos. [lepemenienne sxuIKOCTeH U Ta30B ¢ TOMOIIIBIO MAIITUH, MOBBIIIAIOITNX
JaBJICHHE.



Mopayas 2. TenJioBbie Iponecchl U AaNNapaThl XMMHYeCKON TEXHOJIOTHH.

OCHOBHBIE TEIUIOBBIE TIPOIECCHl B XUMHUYeckol TexHosoruu. Jluddepennmanbaoe
ypaBHEHHE TlepeHoca YHepruu B (hopme TerioThl. KOHBEKTUBHBINA MEPEHOC TEIUIOTHL. PagnaHTHBIM
TeruionepeHoc. Teronepenaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Monyas 3. Ilpouecchl M anmapatbl pasjejieHHMsi TOMOreHHbIX cucTeM. (OCHOBHbIE
MaccoO0OMeHHbIE MPOIecChl).

OcHOBBI MaccOOOMEHHBIX TporeccoB. JudpdepeHnunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpemax. Maccomnepenada. MarepuanbHblil OanaHC HEMPEPHIBHOTO
yCTaHOBHUBILETOCs Mpoiiecca. Pacuer MaccOOOMEHHBIX MPOIIECCOB U aIlapaToB AJIsl CHCTEM C OJHUM
pacnpeensieMbIM KOMIOHEHTOM.

Pacuer momepeuHoro cedeHus (quameTpa) KOJOHHBI, MPEAENbHO MAOMyCTUMAas H
SKOHOMMYECKU ONTHUMAaIIbHAsI CKOPOCTH CIUTONTHOM (ha3bl. OCHOBBI pacueTa BHICOTHI MAaCCOOOMEHHBIX
anmapaToB C HENPEpPHIBHBIM M CTYNEHYAThIM KOHTAKTOM (a3. OOmme MpUHIUIBI YCTPOHCTBA U
KJacCU(UKAIMs anmapaToB s MacCOOOMEHHBIX MPOIECCOB B CHCTEMax «ra3(Iap)-»KHIAKOCThY.
OcobenHocT KOHCTpYKIMiA adbcopOepoB. OCHOBBI pacyeTa U anmapathl 75 JUCTHIUIALINN.

Moayab 4.0cHoBHBbIe ruaApoMexaHudeckue mnponecchl. Ilpomeccsl u anmapartsl
pa3ae/ieHusl TeTepOreHHbIX CHCTeM.

Pa3neneHue )KxuIKUX M Ta30BbIX T€TEPOrCHHBIX CUCTEM B IOJIE CUJI TshKeCcTU. TedeHue yepes
HETOJIBUYKHBIC 36PHUCTHIC U TICEBI0OKUKEHHbIE CI0U. DUIBTPOBAHNE CYCIICH3UH U OUHCTKA Ta30B
OT MbIIEH Ha QUIbTpax.

4. O0beM yueOHO# JUCUMIIIUHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHUIIAX qacax

O01mas TPyA0eMKOCTh JUCHUIIMHBI 10 Yy4eOHOMY IJIaHYy 11,0 396
AyIuTOPHBIE 3aHITHS: 1,0 36
Jlexumn (Jlek) 0,33 12
JlabopaTtopusie padoTs (JIab) - -

[Tpaktuueckue 3ausatus (113) 0,67 24
Camocronteannasi padora (CP): 9,5 342
Bujx KOHTpOJIS: IK3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Oo6mas xumnyeckas texnosorus» (b1.5.10)

1. Heab aMCHUIUIMHBI: TIONyYeHHWE 3HAHMM B O0JacTH peamu3aluud  XUMHUKO-
TEXHOJIOTHYECKHX TPOIECCOB C Yy4YeTOM (PHUIUKO-XUMUYECKUX OCOOEHHOCTEH MPOTEKAIOLINX
peaxiuii, BbIOOpa ONTHMAJbHBIX YCIOBUH pEATM3yeMBbIX IPOLECCOB, BBIOOPAa 3(P(HEKTUBHBIX
pEaKkToOpoB, MPHOOPETEHUS HABBHIKOB B COCTAaBICHUHM MaTepUATbHBIX U TEIUIOBBIX OalaHCOB, B
pacueTe MpoIEecCOB M PEaKTOPOB HA OCHOBE MATEMaTHYECKOTO MOJIEIIMPOBAHMSI, TTOYUCHHS 3HAHUH
B o0Omactu pa3pabOTKH dSHEprocOEeperarnmx XUMHKO-TexHojormdeckux cucreM (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4aloLMiics 10 mporpaMme 0akajgaBpuarta
JAOJIKeH:

Obnaoams crenyromUMA KOMIETSHIIHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIHUIUIMH B ipodeccruonanbroit nestenbHoctu (OITK-1).

3namo:

- OCHOBBI TEOPHH XUMUYECKHX TPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIIEOBAHUS B3aUMOJICHCTBUS XUMHUYECKUX TPEBpAIlEHUH M SIBICHUN
NEepeHoca Ha BCeX MacIITaOHBIX YPOBHSX;

- METOJIMKY BBIOOpA peakTopa U pacuéra mporecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIE MTPOLIECCHI U PEAKTOPHI XUMUYECKOH U OMOTEXHOJIOTUH;

- OCHOBHBIE MPHUHIUIBI OPraHU3AIMH XUMHUYECKOTO MPOU3BOJCTBA, €0 HEPAPXHUECKYIO
CTPYKTYPY, METObI OLIeHKH () (HEKTHBHOCTH MPOU3BOJCTBA;

- OCHOBHBIE XUMHUYECKHE TIPOU3BO/ICTBA.

Ymems:

- paccYMTaTh OCHOBHBIC XaPaKTEPUCTHKH XHMHUIECKOTO TIPOIIEeCCa;

- BBIOpATh PAlIMOHAIBHYIO CXEMY IPOU3BOCTBA 33JaHHOTO MPOAYKTa;

- OLIEHUTH TEXHOJOTHYECKYIO 3(h(PEKTUBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3 (EKTUBHBIIN TUIT PEaKTOPa;

- POBECTH PACUET TEXHOJIOTUYECKUX MAapaMeTpoOB IS 33JaHHOTO TpoIiecca;

- OIPEICTUTh MapaMeTPhl HAWITYUIIIeH OPraHU3AIMH MTPOLIECCa B XUMUYECKOM PEaKTope.

Braoemy:

- MeToJamMu aHanu3a 3G PEeKTUBHOCTH PaOOTHl XUMUYECKHUX TPOU3BOJICTB;

- METOJJaMH pacyeTa ¥ aHaJIN3a MPOIECCOB B XUMHUYECKUX PEAKTOpax, OMPEIeIICHUS
TEXHOJIOTMUECKHUX TOKa3aTeei;

- METO/IaMU BbIOOPAa XUMHUYECKHX PEAKTOPOB.

3. Kparkoe conepxxanue JMCUMILINHBI

Moayas 1. XumMudeckasi TEXHOJIOTHS M XUMHYeCKOe POU3BOICTBO

1.1. OcHOBHBIE OIpeACIICHUS U TOJI0KEHHUS.

XuMHUYecKass TEXHOJOTHsSI - Hayka OO0 JKOHOMUYECKH, O3KOJOTHYECKH H COIHAIBHO
000CHOBAHHBIX CITOCO0AX M TMpolieccax NepepadoTKU ChIPhs C U3MEHEHHUEM €ro COCTaBa M CBOMCTB
MyTeM MIPOBEJCHUS XUMUICCKUX U (PU3NKO-XUMHUICCKUX MPEBPAMICHUH B MPEAMETHI IIOTPEOICHUS U
cpenctBa mnpousBoacTBa. OOBEKT XUMUYECKOW TEXHOJIOTMHM - XHMHYECKOE MPOU3BOJCTBO.
MexoTpacneBoid XapakTep XUMHUYECKOW TEXHOJOTMU. Pa3BUTHE XUMHUYECKHUX HPOU3BOJCTB H
XUMHUYECKONH TEXHOJOTUU. MEeCTO XMMUYECKOW TEXHOJOTUU B MPOMBIIIICHHONH cdepe U METOI0B
XUMHUYECKONH TEXHOJOTUU B HEXMMHUYECKHUX OTPACISAX MPOMBIIUICHHOCTH. METOAbl XUMUYECKOU
TEXHOJOTHMH — CHCTEMHBIM aHalu3 M METOJbl MATeMAaTUYeCKOTro MonaeaupoBaHus. CHCTEMHBIH



aHAJINU3 CIOXHBIX CXEM M B3aWMOJCUCTBUN 3JIEMEHTOB CXEMBbI — MOHATHE U COJAEpKaHHE METOAA.
Ou3nYecKoe U MaTeMaTHYECKOE MOJIEIUPOBAaHHUE, ONPECIEHUE U OCHOBHBIE MOHSTHS, UX MECTO B
WH)XCHEPHO-XMMHUECKUX HCCIECOBAaHUSIX W pa3paboTkax. MecTo M 3HAUYeHHUE HATYpHOTO U
BBIUHCIUTENHFHOTO SKCIIEPUMEHTA.

Copep:xanue 1 3aa4u y9eOHOTO Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[ToHsiTHE O XMMUYECKOM MPOU3BOJICTBE KaK O CHCTEME MAlIWH M aIllapaToB, COSTUHEHHBIX
MaTepUaTbHBIMH U SHEPTEeTHUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TpeBpalleHuss U (U3NYECKHe MPOLECChl MepepadOTKU ChIpbs B MPOAYKTHI.
MHOroQyHKIIMOHATBHOCTh XMMHUYECKOTO IPOU3BOJICTBA - IMOJyYEHHE NPOAYKTOB, SHEPro- u
pecypcocOepexxeHne, MUHUMH3AIUS BO3JACHCTBUS Ha OKpYKarolryro cpeny. OOmas cTpykTypa
XMMHYECKOTO MPOU3BOJCTBA - COOCTBEHHO XHMHUYECKOE TMPOU3BOACTBO, XPAaHEHHE CHIPbS H
MPOAYKIIHH, TPAHCTIOPT, CUCTEMBI KOHTPOJIS U 6e30nacHoCTH. OCHOBHBIE MOJCHCTEMbBI XUMHYECKOTO
MPOU3BOJCTBA - TIOJATOTOBKA CBIPhS M MATEpPHANIOB, XUMHUYECKHE U (U3UKO-XUMHUYECKUE
MpPEBpAICHHs. BBIJICTICHUE TMPOAYKTOB, OOE3BPEKMBAHWUE YTWIM3ALMA OTXOJIOB, TEIIO- H
sHEproodecreueHrue, BOJAOMOATOTOBKA, YIPaBIeHUE MPOU3BOACTBOM. OCHOBHBIE TEXHOJIOTUYECKUE
KOMIIOHEHTHI - ChIpb€, BCIIOMOTaTelIbHbIE MaTepHalbl, OCHOBHOW W JOMOJHUTENIbHBIN MPOIYKTHI,
OTXOJIbl, SHEPreTHUECKHE PEeCypChl, 00OpYyAOBaHUE, CTPOUTEIbHBbIE KOHCTPYKUHUU U MPUOOPHI,
MIPOU3BOJICTBEHHBIN TIEPCOHAIL.

KauecTBeHHbIE ¥ KOJMYECTBEHHBIE  MOKAa3aTelH  XHUMHUYECKOTO  MPOHM3BOJCTBA:
TEXHOJIOTMYECKHUE MMOKA3ATENH - TPOU3BOJAUTEIBHOCTh U MOIIIHOCTh MMPOU3BO/ICTBA, BHIXO/I MPOYKTA,
pacxomHbie KO3PGUITUEHTHI TIO CHIPHIO U YHEPTUU, HHTEHCUBHOCTH MPOIIECCOB, KAYECTBO MPOIYKTA;
9KOHOMHYECKHE TIOKa3aTeid - CeO0eCTOMMOCTh NPOAYKTA, MPHBEICHHBIC 3aTpPaThl, yACIbHBIC
KaMUTaJIbHBIC 3aTPAThI, MPOU3BOIUTEIHLHOCTD TPY/1a; SKCIUTyaTallMOHHBIE TOKA3ATEH - HAJIEKHOCTD
U 0e30macHOCTh  (PYHKIIMOHUPOBAHUS CHCTEMBI, YYBCTBHTEIBHOCTh, PETYIHPYEMOCTh H
YOPaBIsEMOCTh MpPOLIECCa; COLMAJbHBbIE IOKAa3aTeNM - BO3ACHCTBHE Ha OKPYKAIOIIYIO Cpeny,
0€30MacHOCTh 00CITy)KMUBaHUSI, CTETICHb MEXaHU3ALlMU 1 aBTOMAaTU3al1H.

1.3. CeipbeBbI€ pecypchl, BOAA U SHEPTUSl B XUMUYECKOM ITPOU3BOJICTBE.

Knaccudukanus cbIpbeBBIX PECYpPCOB MO PA3IMYHBIM MpPU3HAKAM - (a30BOMY COCTOSHHUIO,
MPOUCXOXKICHUIO, WCTOYHMKaM. MUHepaabHOE CBIpbEe (PyAbl W TOJIE3HBIE HCKOIMAEMEIE),
OpraHUYECKOE MPUPOJHOE ChIphe (FOPIOYME HCKOIAEMbIE), PACTUTEIBHOE U >KUBOTHOE CHIPhE,
BTOPUYHOE CBIPhE - WX HCIOJB30BAHHE U TMyTH mepepadboTku. OCHOBHBIE CHOCOOBI MEPBUYHOM
00paboTKu ChIpbsi (OOoOTallleHHe, OYHMCTKA, IMOATOTOBKA K TPAHCIOPTHUPOBKE M TEpepadoTKe).
[Tonsite, cyumHOCTh M THpUMEpPbl yIAyOJeHHs] HCIMOJBb30BAaHUS CBIPbS, KOMOWHUPOBAHUS
MIPOU3BOJICTB M KOMILJIEKCHOM 1epepabOTKH ChIPbSL.

3HaueHUEe W HCIMOJIb30BAHME BOJABl B XHUMHUYECKHUX IPOMU3BOACTBAX. VICTOUHHMKHU BOJBI.
TpeGoBaHMsI K TEXHOIOTUYECKOU U OBITOBOM Boje. [IpoMblIlyieHHast MOATOTOBKA BOJBI U METOIBI €€
OUYHUCTKHU OT nipuMeceil. OCHOBHBIE METOIbI KOHTPOJISI KA4eCTBA BOJBI. DKOHOMHUS BOAOMIOTPEOICHUS
B IIPOU3BOJICTBE. BOIOOOOPOTHBIE CHCTEMBI.

Buapl 1 MCTOYHUKM HEPTUU B XUMUUYECKOW MPOMBIIIIIEHHOCTH. MaciiTaObl moTpeOaeHus 1
CIocoObl YMEHBIIICHUS SHEPTeTUUeCKUX 3aTpaT. CyIIHOCTb ¥ IPUMEPHI PETCHEPALINU B PEKYTICPAIIUH
SHEPruu. DHEProTeXHOJIOTHUYECKHE CUCTEMBL. BTopryHbIE SHEPreTHUECKUE PECYPCHI.

Moayan 2. TeopeTnyecKkue 0OCHOBbI XMMU4YECKHX NMPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEJECICHUS U MOJT0KEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MPEBPAIICHUN - CTEXHOMETPUUECKHE,
TepMOJUHAMHYECKHE, KuHeTHueckue. [lokasaTenn XUMHUYECKOrOo TIPEBpAIlCHUs - CTElEHb



IpEeBpalleHNs], BBIXO MPOIYKTa, UHTETrpaiabHas U AuddepeHnnanbHas celeKTUBHOCTH, CKOPOCTH
peakLnu U NPEBPAIlECHUs PEareHTOB.

2.2. X¥MHYECKHUE MPOLECCHI.

Onpenenenue. Knaccupukanuss XMMHYECKMX HPOLIECCOB MO pPa3iIMYHBIM IpPU3HAKaAM -
XUMHYECKMM (BUA XMMHMYECKOM peaklUuu, TEPMOJUHAMHYECKHE XapaKTEPUCTUKH, CXEMa
npeBpaleHuii) 1 (a30BbIM (YMCIIO U arperaTHOE coCTosTHUE (a3).

I'omorennslii xumuueckuid mpouecc. OmnpezneneHne U OpUMEphl. BnusHue XUMHUYECKUX
NPU3HAKOB ¥ yCIIOBHI MPOTEKAHUS TpoIiecca Ha ero rnmokasatesu. CriocoObl MHTEHCHU(UKAIHAH.

[Tonatne onTUManbHBIX TemnepaTyp. ONTHUMalbHBIE TEMIEPATYphl Ui OOpaTHUMBIX M
HEOOPaTHMBIX 3K30- U SHIOTEPMUYECKUX PEAKIIHH.

I'eTeporeHHbli (HEKATAINTHUECKUH) XUMHMUYECKHi mponecc. OmpeneneHue U NPUMEPHI.
CrpykTypa mpouecca U ero coctasisitouve (craauu). Habmiomaemass CKOPOCTh XMMHMYECKOTO
npespateHust. ObmacTu (peXKUMBI) TPOTEKAHUS MPOLIECCca, TMMUTHPYIOIIAs CTA M.

I'eteporenHslii xuMHUYECKHi mporecc 'ra3 (kuakocts) - TBepaoe". OOocHOBaHHE,
MOCTPOEHHE M aHAJIM3 MAaTeMaTU4YEeCKOW MOJIENH JJi1 peakiuil ropeHust (Moneib "CoKUMaromascs
cdepa") u TomoxuMHuIeCcKoi (Moens "¢ HeB3auMorercTByommM sapom'). Habmogaemas ckopoctsb
IpEeBpallieHNs, BpeMsl MpPEBpAaIleHUss M IMyTH MHTEHCHU(UKALMU [AJs Pa3IuuHbIX o0sacTer
IIPOTEKaHUs IIpouecca.

I'ereporenHslii xumMudeckuii mpouecc '"raz (KHIKOCTh) - KuAKocTh". (OOOcHOBaHHE,
IOCTPOCHME U aHaJIU3 MaTeMaTudeckoi moaenu. Habmogaemas ckopocTh mpeBpalleHust 1 006JacTu
npoTekanus npouecca. [IyTn HHTeHCUpUKAIMK IS pa3IHYHBIX PEKUMOB IIpOIecca.

Karanmutnueckuit mponecc. Ompenenenue, kiaccudukanusi, mpuMepbl. [ eTeporeHHbIi
KaTaJIn3 Ha TBepAOoM Kataimzarope. OO0CHOBaHUE, TIOCTPOCHUE M aHAIHM3 MaTEMaTHYECKOW MOJIEIH
Ha KaTaJUTHYECKON MOBEPXHOCTU U B IOPUCTOM 3€pHE KaTanuzaropa. HaOmromaemas ckopocTh
npeBpalieHuss M o0ysacTé  mpoTekaHuss npouecca. CTeneHb HCIOJIb30BAHUS BHYTPEHHEH
nosepxHocTH. [lyTn nHTEeHCUpUKAIMK KaTaIUTHYECKUX MTPOLIECCOB.

2.3. XuMHUYECKHE PEAKTOPBI.

OnpeneneHne M Ha3HAUYEHUE XMMHMYECKOIO peakTopa. PeakToppl B XUMHYECKMX U
HEXUMHUUYECKUX OTpACIsAX MPOMBIIUIEHHOCTH. OO030p THUIOB XUMHUYECKUX pPEAaKTOpPOB, HX
CTPYKTYPHBIE 3JIEMEHTHI (PEAKIIMOHHAs 30HA, YCTPOKWCTBA BBOJA U BbIBOJIA, CMEIICHHUS, Pa3elICHUs
U pacnpeiesieHUs: IOTOKOB, TeIJI000MEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCHI U SIBJICHHS B HUX.

CucremaTuzanusi MpOLECCOB B XMMHUYECKOM PEaKTOpEe IO MaciiTady HMX HpOTEKaHUS:
XUMHUYECKasl peaklusi, XUMUYECKUI MPOIIECC B JIEMEHTAPHOM 00bEME, IPOLECCHl B PEAKIIMOHHOM
JJIEMEHTE U B PEAKTOPE B LIEJIOM, - MX B3aUMOCBS3b U HEPAPXUUECKAS CTPYKTypa MaTeMaTHYECKOU
MOJIEJIH TIpoLecca B peakTope. [Ipumepsl mpoueccoB B pa3InyHbIX BUAAX XUMUYECKUX PEAKTOPOB.

Knaccugukarus npoueccoB B peakTopax MO pa3IMYHbIM MPU3HAKaM - BUJ XMMHUYECKOIO
npoliecca, OpraHu3anys NOTOKOB PeareHTOB (CXeMa JBM)KEHUS] PEreHTOB Yepe3 PeakTop, CTPYKTypa
IIOTOKOB B PEAKLMOHHOW 30HE), OpraHu3anus TEIUIOBBIX IIOTOKOB (TEIUIOBOM pEXKUM, CXeMa
TETI000MEHA), CTAIIMOHAPHOCTH MPOIIECCa.

OOocHOBaHME U TIOCTPOCHHUE MATEMAaTHYECKOW MOJIENH MPOLIECCa B PEAKTOpax PasInIHOTO
TUNA KaK CUCTEMBbl YPAaBHEHHWH MaTE€pHaIbHOTO U TEIUIOBOTO OallaHCOB Ha OCHOBE JAHHBIX O
CTPYKTyp€ IIOTOKa, XMMUYECKUX IPEBPALICHUAX, SBICHHUAX IIEPEHOCA TEIUIA M BEIIECTBA M MX
B3auMojiefictBuu. CucreMaTusalnus U Kiaccu(UKalys MaTeMaTHYeCKHMX MOJeNled MpOoLEeccoB B
peakTopax.

N3oTepMuueckne NpoLECChl B XMMHUYECKOM peakTope. BiusHMe CTpyKTypbl IOTOKa
(uaeanpHOE CMEIICHUE U BHITECHEHHE), CTAl[MOHAPHOCTH Ipoliecca (MIPOTOYHbIN U epUOANYECKH),



napaMeTpoB M YCJOBHMM MpOTEKaHHs Mpolecca (TeMIeparypa, KOHLEHTpalus, TaBieHHe, 00beM
PEaKIIMOHHOW 30HBI, BpPEeMsi), BHJIa XHMHUYECKOW peakiuu (MpocTas W CIOXKHAs, oOparumas u
HeoOpaTuMas) U ee mapaMeTpoB Ha MPOQUIN KOHIEHTpAlMid U MOKa3aTelH MpoIecca B peakTope
(cTemeHb MpeBpalIeHHs], BBIXOJ] IPOAYKTa, CEIEKTUBHOCTH Mpoliecca). OCHOBBI pacuera mpolecca B
peakrope. ComnocraBneHue 3(QPEKTUBHOCTHA MPOILIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJCISIMH
UJI€ATbHOTO CMEIICHHS U BBITECHEHMUSI.

HeunzotepMuueckue mnpouecchl B XUMHUUECKUX peakTopax. OpraHuszaius TEIUIOBbIX TOTOKOB
U peXHMOB B XMMHUYECKUX peakTopax. Pacmpenenenue temnepaTypbl, KOHIEHTpAIMM U CTENEHU
IpEeBpalIeHHs B PEaKTOPe B peKUMaxX UJI€ATbHOIO CMEIIEHUS U BBITECHEHUS, aladaTHYeCKOM U C
TeruiooOMeHoM. CBs3p TeMmIepaTypbl W CTENEHM NpPEeBpalleHHUs B aAuMadaTHUYECKOM IIpoIlecce.
CormnocTaBieHue ¢ U30TEPMUYECKUM PEKUMOM. YHCIIO U YyCTOMYUBOCTD CTAlIMOHAPHBIX PEKHMOB B
peakTopax UJeaJbHOTO CMEUICHUSI.

2.4. IIpoMBIIUIEHHBIE XUMHUYECKHE PEAKTOPHI.

Ha xoHKpeTHBIX mpuMepax MPEeIMETHO PACCMATPUBAIOTCS MPOMBIIIJIEHHBIE PEaKTOPhI s
MIPOBEICHUS TPOIECCOB TOMOTEHHBIX, T€TEPOr€HHBIX M KATAIUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKNA U OCOOCHHOCTH PEXKHMMa, 00JIACTH UCTIOIH30BAHUSI.

Moayanb 3.XuMu4veckoe Npou3BoACTBO, KAK XUMHKO-TeXHoJorudeckasi cucrema (XTC).

3.1. CTpykTypa ¥ ONMCaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHUYECKOEe TPOU3BOJCTBO Kak XMMHKO-TexHonorumueckas cuctema (XTC). Iloustue
cuctembl 1 XTC. CoctaB XTC: anemenTsl, cBsi3u, noacucteMbl. DnemeHTsl X TC, knaccudukanus
M0 BHAY NPOLECCOB W Ha3zHaueHUto. TexHonornuyeckue cBsi3u 3yeMeHToB XTC (moTokm).
[MocnenoBarenvHasi, mapajuleNbHasi, pa3BETBICHHAs, MOCIEAOBaTEIbHO-00BOAHAs (Oaiimac),
oOpaTHas (PeIKi) TEXHOJIOTHYeCKre CBsI3u. X cXeMbl U Ha3HaYeHUE.

Omnucanne XTC. Bunsr mozneneir XTC - omucatensHble U Tpadudeckue. OmnmcarenbHbe
MOJIEIIN - XUMHUUYECKasi CXeMa M MaTeMaTH4eckas Moaelb. [ paguueckue Moenu - GyHKINOHAIbHAS,
TEXHOJIOTHYEecKas, CTPYKTypHass M Jpyrue (cmeuuanbHble) cxeMbl. HazHaueHuwe, mpUMeHEHUE U
B3alMOCBS3b MOJICIIEN.

3.2. Anamusz XTC.

ITonstue, 3agaun u pesyapraTsl aHanuza X TC - coctosane XTC, maTepranbHblil U TETIOBOU
OaslaHChI, TOKA3aTEIH XUMHUECKOTO IPOU3BOCTBA.

CpoiictBa XTC kak cHUCTEMBI: B3aUMOCBSI3aHHOCTb PEXKHMOB DIIEMEHTOB, pa3Inydue
ONTUMAJIBHOCTU 3JEMEHTa OJUHOYHOTO M B CHCTEME, YCTOMYMBOCTh U CYLIECTBOBAHHE
CTAIMOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIA U TEIIOBOM OanaHCchl. MeTouKa COCTaBICHHUS U pacueTa MaTepPHAIbHBIX U
teroBeix 6anmancoB XTC u ee moacucteM. OcoOeHHOCTH pacyeTa OAIaHCOB B CXeMaX C PEIUKIIOM.
®opmbl TipeacTaBiIeHus 0anaHcoB (TaOIHIbI, TUArPaMMBI U Ip.).

MatepuanbHblii 6anmaHC 11 MaCCOOOMEHHBIX M PEaKIMOHHBIX AJIEMEHTOB. Vcnonbp3oBaHue
CTEXUOMETPUYECKUX, TEPMOJUHAMUYECKUX M  Mex(a3HbIX OaJaHCOBBIX  COOTHOIICHHIA.
CTexuoMeTpruueCKUe COOTHOILIEHUS M UX Pa3HOBUAHOCTH. CTENeHb HCHOJIb30BAHUSL CHIPHEBBIX
pecypcoB.

OHTaNBIUIHBIN, S3HEpreTndecKuil (1o MOJIHOM 3HEprun) U 3Kceprerndeckuii oanancel u KIT/I.
Hx conocraBineHue u ucnosbzoBanue B aHanuze XTC.

3.3. Cunre3 XTC.

ITonsatue n 3agaun cunte3a (noctpoenusi) XTC. OcHoBHble 3Tansl pazpadborku XTC. Ponb
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.



OcHoBHbIEe KOHIeNMuuH TIpu cuHTe3e XTC: NOJHOE UCHOJIb30BaHUE CBHIPHEBBIX U
SHEPreTHYECKUX PECYPCOB, MUHUMHU3ALUS OTXOA0B, ONTUMAJIBHOE UCIOJIb30BaHUE annaparypsl. Mx
coJiep:KaHue U criocoObl peanu3anuu. KoMOMHNpOBaHHBIE IPOU3BOACTBA, COBMEIIIEHHBIE TPOIIECCHI,
BTOPUYHBIE SHEPTETHUECKUE PECYPCHI, FHEPrOTEXHOIOTHYECKHUE CUCTEMBI, nepecTpanBaeMbie XTC,
3aMKHYTBIE, MAJIOOTXOAHbIE TPOU3BO/ICTBA - UX MOHATHS, OCOOCHHOCTHU M MTPUMEHEHHE.

OnHOpOIHBIE TEXHOJIOTUYECKHE CXEMBI: CUCTEMa PEKyIepaTUBHOTO TEII00OMEeHa, cucTeMa
pasfeneHuss MHOTOKOMIIOHEHTHOW CMecH, cuctemMa peakTopoB. OCHOBBI IOCTPOEHMSI HUX
ONTHUMAJIbHOU CTPYKTYPbI

Mopnyas 4. [IpomblliIeHHbIE XMMHYECKHE IIPOM3BO/ICTBA.

XHWMHUYECKUE TPOU3BOJCTBA PACCMATPUBAIOTCA NPEAMETHO KaK peanu3alnus H3y4YEHHBIX
TEOPETHUECKUX OCHOB XUMHUKO-TE€XHOJOTHYeckux mnpoueccoB U XTC, KoHIENIui MNOCTPOCHUS
BbicokOd(h(ektrBHOH XTC. OCHOBHOHM akieHT JAenaercs Ha (U3UKO-XMMHUYECKHE OCHOBBI
KOHILEMIIMY IOCTPOEHUS TEXHOJIOTMUYECKON CXEMBI MPOU3BOJCTBA U €ro nojacucteM. IIponsBoacTso
cepHoM Kkucnotel. IIpousBoactBo ammuaka. IIpomsBoncTBo asorHOM Kucnotsl. IIpomsBoactso
CTUpOJIA.

Moayasb 5. CoBpeMeHHbIE TEHACHIIUN B PA3BUTHH XUMHYECKON TEXHOJIOTHH.

Tekymniee COCTOSHME XMMHMUYECKOW MPOMBIIIJIEHHOCTH B MHUpPE W TEHJACHLHH €€ pPa3BUTHSL.
[lepcnekTHUBHBIE UCTOYHUKH CBIPbSl M dHEpruu. Kitactepuzanuss XMMHUYECKON MPOMBIIIIEHHOCTH.
CoBMmerieHHble Tiporecchl. [ MOkue u nmepecTpanBaeMble TEXHOIOTUYECKUE cXeMbl. HOBbIE XMMHKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTyUYeHHs MpoayKkToB. HanoTexHOMOTHS.

4. O0beM yueOHOW JUCUMIIIUHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AyIuTOPHBIE 3aHITHS: 0,56 20
Jlexumn (Jlek) 0,22 8
JlabopaTtopusie padoTs (JIab) 0,11 4
[Tpaktuueckue 3ausatus (113) 0,22 8
CamocrositesibHas padora (CP): 4,19 151
Bujx KOHTpOJIS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Xumnueckne peakrops» (b1.b.11)
Heap aucuMninHbl — IpUOOpPETEHHE CTYACHTAMU 3HAHUH TEOPETUYECKUX OCHOB XMMHUECKHX
PEaKTOPOB U MPOTEKAIOIINUX B HUX MPOIECCOB HA OCHOBE METOJIOB MATEMaTHYECKOTO MOACITUPOBAHUSI.

B pe3yabTare M3yuyeHusi AMCHMILIMHBI 00y4alIIUIicCA MO NMporpamMmMe O0akajiaBpuara
HOJIKEeH:

Obnadamse CleqyIONIUMA KOMIETSHITHSIMHE:

- CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTBIO HCHOJB30BAaTh 3HAHHUS O COBPEMEHHOM (U3MUECKOl KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX, CTPOCHMM BELIECTBA M  IIOHMMAaHUs
OKpykaroiiero mupa u sisnenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO UCIIOJIb30BAaTh 3HAHUS O CTPOCHHUHU BELIECTBA, IPUPOAE XUMHUECKOH CBS3H B
Pa3IMYHBIX KJIacCaX XMMMUYECKUX COEIMHEHUH JUIsl MOHMMAHUS CBOIMCTB MaTepuaioB U MEXaHHU3Ma
XUMHYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoiem mupe (OITK-3).

3name:

- OCHOBBI TEOPUU IIPOLIECCA B XUMUUECKOM PEAKTOPE;

- METOJOJIOTHIO HCCIIEOBAaHUSA B3aMMOJIEUCTBUS NPOLECCOB XUMHUYECKUX IPEBPALLECHUNA U
SBJICHUI NIEpEeHOCa Ha BCEX MACIITAOHBIX YPOBHSIX;

- METOJUKY BbIOOpa peakTopa 1 pacyera IMpolecca B HeM;

- OCHOBHBIC PEAKIMOHHBIC IPOIECCHl M PEAKTOPhl XUMHYECKOM M HePTeXMMHUYIECKOH
TEXHOJIOTHH.

Ymems:

- IPOU3BECTH BHIOOP THIIA PEAKTOPa;

- MPOU3BECTH PACUYET TEXHOJIOTHUECKUX MapaMeTpOB AJIs 3aJaHHOTO MPOoIIecca;

- OTIPECIUTD MapaMeTPhl HAWITYYIIIeH OpraHUu3aIiH MPOIEeCcCa B XUMUYECKOM PEaKTOpeE.
Bnaoems.:

- METOJIaMHU pacyeTa U aHalin3a MPOIECCOB B XUMUYECKUX PEAKTOpaX;

- METOJUKOM ONpeIeTICHNS] TEXHOJIOTHYECKUX MOKa3aTeeH;

- METOIaMH BBIOOPA XUMUYECKHX PEAKTOPOB.

Kpatkoe conep:xanue 1MCUMILINHBI

Moayasb 1. OcHOBHBIE onipeae/ieHUs] M MOJI0KEeHUsI

OnpeneneHre M Ha3HAUYEHUE XHMHUYECKOrO peakTopa. PeakTopbl B XHUMHYECKHX U
HEXUMHMYECKUX OTpacisiX MNPOMBINIIEHHOCTH. (O030p THUNOB XUMHYECKHX PEaKTOpOB, HX
CTPYKTYpHBIE 3JIEMEHTHl (PEaKIMOHHBIA 3JIEMEHT, yCTPOMCTBa BBOJA W BBIBOAA, CMEIICHUS,



paszienieHus W pacipeleleHHs] MOTOKOB, TEIIOOOMEHHbIE 3JIEMEHThI), OCHOBHBIE IMPOIECCHl U
SIBJICHUS B HUX.

du3znyeckoe U MaTeMaTHYECKOE MOZACIIMPOBAHUC, OMPCACIICHUC U OCHOBHBIC IOHATUA, UX
MCCTO B MHXKCHCPHO-XUMHNYCCKUX UCCIICIOBAHUAX U pa3pa60TKax. Hay‘-IHI)If/i METOJ UCCIICAOBAHUA U
HN3YyUYCHUA IPOLCCCOB B XHMMUUCCKOM PCAKTOPEC - MATCMATHYCCKOC MOJCIUPOBAHHC. Mecto u
SHAYCHUC HATYPHOI'0 1 BEIYHUCIIMTCIBHOI'O OKCIICPUMCEHTA.

1.3. Hepapxuueckass CTpyKTypa MaTeMaTHUECKOM MOJEIN Ipolecca B PEaKTOpE.
Cucremaru3zamys MpoLeccOB B XUMHUUECKOM PEaKTope Mo MacmTaly MX MPOTEKaHUs: XUMUYECKast
peaxIysi, XAMHUYECKHUI MPOLIECC B DIEMEHTAPHOM 00bEMeE, POIIECCHl B PEAKIIMOHHOM 3JIEMEHTE U B
PEaKTope B LIEJIOM, UX B3aUMOCBSA3b U HEpapXUUecKas CTPYKTypa MaTeEMaTH4YECKOM MOJIEIIN ITpoLecca
B peaktope. [Ipumepbl cucTemMbl MPOLIECCOB B PA3IMYHBIX BUJAX XUMUYECKUX peakTopoB. CTpyKTypa
M3y4aeMOro Kypca.

1.4. DU3UKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHYECKUX MpeBpaIleHU I -
CTEXUOMETPUYECKUE,  TEepMOJUHAMHUYEcCKHe,  KuHeTuueckue.  [lokazarenn  XUMHYECKOIO
NpeBpallieHusl — CTENEeHb MPEBpaIlleHHs], BBIXOJ MPOAYKTa, WHTEerpaidbHas U AuddepeHnnanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMU U MpeBpatieHus peareHToB. [Iytu nosbimenus 3gppexTuBHOCTH
XUMHUYECKUX MPEBPALICHUN HA OCHOBE 3HAHUA UX (PU3UKO-XUMHUYECKUX CBOMCTB.

Moayas 2. XuMu4eckuii npouecc

2.1.0cHOBHBIE TOJNIOKEHUS U ompeneneHus. Kinaccupukamuss XUMUYECKUX TPOLIECCOB T10
pa3NMUYHBIM NpPU3HAKAM — XUMHUYECKUM (BHJ XMMHMYECKOH pEAKIMH, TEPMOJUHAMHUYECKHE
XapaKTePUCTUKH, CXeMma TMpeBpaiieHuii), (Ga3oBbIM (YHUCIO W arperaTHoe cocTosHue ¢a3) u
CTallMOHAPHOCTH.

I'omorennsii xumuueckuid mnponecc. OmnpeneneHne U NOpUMeEpbl. BnusHue XMUMHYECKHX
NPU3HAKOB M YCJIOBUI NMPOTEKaHWs Tporecca Ha ero mokazartend. CrnocoObl MHTEHCHU(DHUKAIHH.
[onsaTne onTUMaNbHBIX TemnepaTyp. OnTuMalbHbIe TEMIIEPATYPHI IUTsI 00PaTUMBIX M HEOOPATUMBIX
9K30- ¥ DHIOTEPMHUYECKHUX IIPOLECCOB.

I'ereporennslii (HEKaTaIUTUYECKUI) XUMUYeCKU mporecc. OmnpenencHue U INPUMEPSI.
CrtpykTypa mpolecca M €ro coctaBiswomue (craguu). Habmiomaemass CKOpOCTh XUMHYECKOTO
npeBpatieHus. O6nactu (peXUMBbI) IPOTEKAHUS MPOIIECcca, JUMHUTHPYIOas ctaaus. [ eTeporeHHbIi
XUMHYECKH mporecc '"ra3(kuakocTh)-TBepaoe". (OOOCHOBaHHME, TMOCTPOCHHE U  aHAIU3
MaTeMaTHYeCKOM MOAeNnu [Uisl peakiuii ropeHus (Mmozenb "cxumaromiasics cdepa") u
TOMOXUMHYECKOH (Moaens "¢ HeB3aummojeicTByromuM siapom"). HalOmromaemas ckopocTb
NpeBpaIleHrs, BpeMs TMPEBpAlleHUss W MyTH HWHTCHCU(UKAIMKM U1 PA3IUYHBIX oOnactel
MPOTEKaHUsI Tpolecca. [ eTeporeHHbli XUMHUYECKHH TIporecc "Ta3(3KMIKOCTb)—-)KUIKOCTH'.
OO6ocHOBaHHME, TOCTPOCHHE H aHAIW3 MaTeMaTudeckod wmonenu. HaOmromaemass CKOpPOCTh
npeBpalieHus 1 001acTu mpoTeKaHus npouecca. [lyTu nHTeHCupuKauy A7 pa3indHbIX PEKUMOB
mporecca.

Karamutuaeckuit mponecc. Ormpenenenue, KiaccupUKays, TpUMEpbl. [ OMOTeHHBIH U
MHUKPOTE€TEPOTEHHBIN KaTAIUTUYECKUE MPOIECChl, NX 00IIee W OTINYUTEIBHOE OT TOMOTEHHBIX U
IeTePOreHHbIX XUMHUYECKUX IPOLECCOB. [ eTeporeHHbI KaTanu3 Ha TBEPJAOM KaTallu3aTope.
O0ocHOBaHME, IOCTPOCHHUE U aHAJIN3 MATEMaTHUECKOW MOJIENIN Ha KaTaIUTUYECKON MOBEPXHOCTH U



B MOPHUCTOM 3€pHE KartaiuzaTopa. Habmiomaemas cKOpOCTh MpeBpalleHUs] U 00JaCTH MPOTEKaHUs
npouecca. CreneHb HCMHOJb30BaHUS BHYTpeHHEW moBepxHocTu. [lyTM wuHTeHcuUKauuu
KaTaJUTHUYECKUX TMpOLecCOB. BnusHue TermsonepeHoca Ha TETEPOreHHBIH M TeTepOreHHO-
KaTaJTUTHYECKUN TTPOIECCHI.

Mopyasb 3. Xumu4ecKkuii peakrop

3.1. OcHoBHbIE MOJOXKeHUS U onpeaeneHus. Knaccudukamnus mporeccoB B peakTopax Mo
pPa3IUYHBIM NPU3HAKaM - BUJ XMMHUYECKOI'O IpOLEcca, OpraHu3alus OTOKOB PEareHTOB (cxema
JBUKEHMSI PETEHTOB YEpE3 PEAKTOP, CTPYKTypa NOTOKOB B PEAaKLMOHHOW 30HE), OpraHU3alus
TEIUIOBBIX TIOTOKOB (TEIUIOBOM pEXUM, CXeMa TEII0O0OMEHa), CTAallMOHAPHOCTh IpoLecca.
O60cHOBaHME U IOCTPOEHUE MATEMAaTUYECKUX MOJIEIIH MIPOLIECCA B PEAKTOpaxX pa3IMuHOro TUIA KaK
CUCTEMBI ypaBHEHU MaTEPUAIILHOTO U TEIJIOBOTO 0aJaHCOB Ha OCHOBE IaHHBIX O CTPYKTYpe MOTOKA,
XUMHUYECKHX TPEBPAIICHUSAX, SBJICHUSAX IEpeHoca Telja M BellecTBa U MX B3aMMOJCHCTBHH.
CucremaTtu3zanus U Ki1accuukanis MaTeMaTHYeCKUX OMMCAHU MTPOLIECCOB B PEaKTOPaXx.

3.2. M3oTepMuyecKre MPOLECChl B XUMUYECKOM peakTope. BiusHue CTPyKTyphl MOTOKa
(ueanbHOE CMEUIEHUE U BBHITECHEHUE), CTAI[MIOHAPHOCTH PEXKKUMa (IPOTOYHBIN U MEPUOJUYECKHUIA),
napaMeTpoB M YCIIOBHH NMPOTEKaHUs Tporecca (TemmnepaTypa, KOHIICHTpauus, JaBJeHHE, 00beM
PEaKIIMOHHOW 30HBI, BpPEeMsi), BHJIa XMMHUYECKOW peakiuu (MpocTas W CIOXKHAs, oOparumas u
HeoOpaTuMasi) U €€ TapaMeTpoB Ha MPO(UIN KOHIICHTPAIMKA M MOKa3aTeIu Mpolecca B PEaKkTope
(cTemeHb MpeBpalleHusi, BEIXOA MPOAYKTa, CENEKTUBHOCTH Mpoliecca. OCHOBBI pacyera mpoiecca B
peaktope. CpaBHeHue 3(h(PEeKTUBHOCTH pabOTHI PEAKTOPOB, OMUCHIBAEMBIX PA3TMYHBIMU MOJIEISIMH
— UJIeaJbHOTO CMeIlIeHus U BeITecHeHus . [Iporieccrl B peakTopax ¢ EpeHOCOM BEIIECTBA, OTIIMYHBIM
OT W/ICATBHOTO CMEUICHHS W BBITECHEHHWS. MOJENH TMpOIEeccOB, OOJACTH WX TPHUMEHEHHS H
COIOCTABJICHUE C MOJEISAMH "HUI€aNTbHBIX " MPOLIECCOB.

3.3. Heuszorepmuueckue Mporecchl B XUMHUYECKUX peakTopax. OpraHuzanus TEMIOBBIX
IIOTOKOB M PEKMMOB B XMMMUYECKHX peakropax. PacnpeneneHue temmneparypsl U KOHLICHTPALUN
(cTemeHM TIpeBpalICHUs) B PEAKTOPE B PEXKUMAxX HJCATHHOTO CMEIICHUS W paCIpeiciICHHUs,
aguabaTHdeckoM Hu C TemiooOMeHoM. CBsi3b TeMIeparypbl M CTEIEHH TMPEBpAIECHUS B
aguabaTuaeckom mporecce. CormocraBieHne ¢ H30TEPMUUECKUM PEKUMOM. UHCIIO U yCTOMYMBOCTD
CTAaIlMOHAPHBIX PEXKUMOB B PEaKTOpax HI€ajJbHOrO CMEIICHHUS U aBTOTEPMHUYECKOM C BHYTPEHHUM
TEII000MEHOM.

Monyas 4. [IpomMbliieHHbIe XUMHYECKHE PEAKTOPbI

Ha xOHKpeTHBIX NpuMepax NPEeIMETHO PAaCCMATPUBAIOTCS KOHCTPYKLIHH ITPOMBIIIICHHBIX
PEaKkToOpoB ISl POBEACHUS MPOLIECCOB TOMOI€HHBIX, T€TEPOr€HHbIX U KAaTAIUTUYECKUX — BBIOOD
THUIIA PEaKTOpa, OCOOEHHOCTH KOHCTPYKTHUBHBIC U PEXKUMA.



4.00beM yueOHOM TMCUMILUIUHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHUIIAX gacax
OO6masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlextuu (JIek) 0,17 6
JlabopaTtopusie padoTs (JIab) 0,11 4
[paxruyeckue 3ansatus (I13) 0,17 6
CamocronTensHnasi padora (CP): 2,45 88
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM 0,11 4




AHHOTanusi padoyeil NPOrpaMMbl M CUMIIJIMHBI
«CucremMbl ypaBjieHUs] XHMHKO-TeXHoOJornyeckumu npomeccamm» (b1.5.12)

1. Heap QMCHMIUIMHBI: JaTh 0a30Bble 3HAHUS MO TECOPHH CUCTEM YIPABJICHUS XUMHUKO-
texHonoruaeckumu npoueccamu (CY XTII), npuBuTh HaBBIKK U yMeHHE aHann3a cBoiicTB XTI kak
00BEKTOB YIIPaBICHUS U IPAKTUUECKOIO IPUMEHEHUS TEXHUYECKUX CPEICTB yIPABICHUSI.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOaMU M CpeJICTBAMM IOJY4YCHMs, XpaHEHu,
nepepaboTKu HMH(OPMALMU, HaBbIKAMU PabOThl C KOMIBIOTEPOM KakK CpPEICTBOM YIpaBJICHHUS
undopmanueii (OI1K-5).

3uams:

- OCHOBHBIE TOHATHUS TEOPUM YIIPABIICHUS; CTATUUECKUE U JUHAMUYECKUE XAaPaKTEPUCTUKU
00BEKTOB ympaBieHHs; OcHOBHble BUAbI CAY u 3akoHbl peryinupoBaHus; tunoBele CAY B
XUMHUYECKON IMPOMBIIIJIEHHOCTH; METOJbl M CPEJICTBAa HM3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHX
napameTpoB; ycToMunBOCTh CAY; OCHOBHbBIC MOHATHUS O HeMUHEHHBIX CAY, penelHbIX cucTeMax,
JIOTUYECKHUX aJITOpPUTMaxX yIpaBICHUs, aJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPaBICHHUS.

Ymemo:

- ONpeAensATb OCHOBHBIE CTATUYECKME M JWHAMHUYECKUE XapaKTePUCTUKH OOBEKTOB
yIpaBJICHUs; BBIOMpATh PAllMOHAIBHYIO CHUCTEMY PETyJIUPOBaHMS TEXHOJIOTHYECKOTO IPOIECCca;
olLileHUBaTh ycToitunBocTh CAY; BEIOMpATh KOHKPETHBIC THUITBI TPUOOPOB /Ui AMarHocTUKH X TT1.

Bnaoemy:

- METOJlaMU TE€OpPUHU aBTOMATUYECKOTO PETYJIMPOBAHMS, OpPraHM3allMM U pacuéra CHCTEM
ONTUMAJILHOTO YNPaBJIEHUS IPOLECCAMU XUMUYECKOM TEXHOJIOTUH U NIEpepadOTKU MOJIMMEPOB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Moay.b 1. OCHOBHBIE IOHATHSA YIIPABJICHUS XMMHKO-TEXHOJIOTHYeCKHUMH MPOLECCaMHU.
3HaueHUue AaBTOMATUYECKOTO YIpPAaBICHUS JUISI Pa3BUTHUS XUMHYECKOH MPOMBILIUIEHHOCTH.
OcoOeHHOCTH yNpaBiIeHUs] XUMUYECKUM NPEAIPUITHEM U XUMHUKO-TEXHOJIOTMUECKUM IMIPOLIECCOM.
TexHNKO-PKOHOMHUYECKUI AP (GEKT BHEOPEHUS aBTOMATH3MPOBAHHBIX CHCTEM ympaBieHus. Posb
CUCTEM YIIpaBJIeHHA B oOecreueHUu O€30MacCHOCTH XUMHUYECKOrOo IPOU3BOJCTBA U OXpaHbI
oKpyXxaromieil cpenbl. OCHOBHbIE TEPMUHBI U omnpeneneHus. Mepapxus ynpapieHusi. OCHOBHbIE
npuHLUIEl ynpasneHus. Knaccudukanus cuctem ynpapinenus OyHkimonansHas ctpykrypa CAY.
[loka3aTenu kauecTBa yNnpaBJICHHUS.

Monyab 2. OCHOBBI TEOPUU ABTOMATHYECKOI0 YIIPABJIEHUS.

Marematuueckue monenu CAY. Jlunamnueckue xapakrepuctuku CAY. Mcnonb3oBaHue
orepaMoHHOr0 ucuuciaeHus st ananuza CAY. Tunosble AuHaMuuYecKue 3BeHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE Pe00pa30BaHusl CTPYKTYPHBIX CXEM. Y CTOMYMBOCTD
nuHerHbIX CAY ¢ o0patHo# cBs3bi0. Kitaccudukarys 1 OCHOBHBIE CBOMCTBA OOBEKTOB YITPaBJICHUSI.
MeTtoasl ompeneneHus CBOMCTB OOBEKTOB ympaBieHHs. OCHOBHBIE 3aKOHBI PETyJIHPOBAHMSL.
Perynstopsl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTedl. L{udpoBrie M pobOacTHBIE CHCTEMBI
ynpaBieHusi. BeiOop 3akoHa perynupoBaHus U ONpeaeNieHue ONTUMAIIBHBIX TapaMeTPOB HACTPOUKH
MPOMBIIUICHHBIX PETYJISITOPOB.

Moayab 3. U3MepeHHe TEXHOJOTMYECKMX MAPAMETPOB XHMMKO-TEXHOJOTHYeCKOro
npoiuecca.



l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX TNPUOOPOB U CPEACTB aBTOMAaTH3AIUH.
OCHOBHBIE TEPMHHBI U ONPEJEIEHUsS] MeTpoiorud. Meroasl usmepenuid. Cpeactsa U3MEPUTEIbHON
TEXHUKH, UX CTaTWYeCKWe W JuHamMuueckue cBoiicTBa. [lorpemHoctu wu3mepenuit. CrnocoOsl
nepenaun uHGOpMaNMK Ha paccTosHue. OpraHu3anus AucTaHIMOHHOM auarHoctuku XTTI.
N3mepenue OCHOBHBIX TEXHOJIOTMUECKHMX MapaMeTpoOB: JAABJICHUS, TEMIIEpaTyphl, pacxoaa H
KOJIMYECTBA, YPOBHS KUAKOCTH U CBHITyYUX MATEPUAIOB, COCTaBa U (PU3UKO-XHUMHUUYECKUX CBOWCTB
BEIIECTB.

Moayasb 4. OCHOBBI IPOEKTHUPOBAHUS ABTOMATHYECKUX CHCTEM YNPAaBJCHUS] XUMHUKO-
TeXHOJIOTH4eCKHMH NMPOLecCaMH.

Oco6ennoctu ynpasnenns XTII. PerynmupoBanre 0CHOBHBIX TEXHOJIOTHYECKUX MTAPAMETPOB:
pacxona, naBleHuUs, Temmneparypbl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHBIE
Pa3HOBUIHOCTH YIPABISAIONIUX YCTPOUCTB. THIBI, XapaKTEPUCTUKU U PACUYET HCMOTHUTEIBHBIX
MEXaHH3MOB U PEryaupyommx opranoB. OgopmieHne MpOEKTHOTO 3a/laHus Ha aBTOMATH3AIUIO
TEXHOJIOTHYECKOT0 mporiecca. Boibop Touek u3MepeHus, KOHTPOJI, YIPaBIseMbIX MapaMeTpoB U
yOpaBIsAOMUX Bo3aeHcTBUNA. CTaHIApThl U YCIOBHBIE 0003HAUYEHHUS ISl TEXHOJIOTMUECKHUX CXEM.
OcHoBuble cBeneHuss 06 ACY TII B xummueckoil npomsbinuieHHocTd. [Ipumepsr ACY TII B
XUMHUYECKOH MpOMBIIIIeHHOCTH. OCHOBHBIE BBIBOJBI MO Kypcy. COBpeMEHHbIE TEHACHLIUU B
pazsutuu CY XTII.

4. O0beM yueOHOH TUCHMIIINHBI:

O6bem
Buabi yueOHoii padoThl B 3auerHbIX B akanmewm.
eIMHUIIAX gacax

OO0mast TpyA0eMKOCTb JMCHHUIIIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 0,78 28
Jlexumnm (Jlek) 0,28 10
JlaGopatopusie pabots (J1ab) 0,22 8

[paxruyeckue 3ansatus (I13) 0,28 10
CamocrosiTesbHas padora (CP): 2,97 107
Buja KOHTPOJIA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®Dunocodpusn» (b1.5.13)

1. Heas nucUUNIMHBI: CHOPMUPOBATH y CTYACHTOB KOMILIEKCHOE MPEACTABICHUE O POJIA U
MecTe Quocoun B CUCTEME TYMaHUTAPHBIX, COIIMAIBHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMUTH MX
¢ ocHOBaMH (pustocopckoro 3HaHUS, HEOOXOJUMBIMHU ISl PEIICHUS] TEOPETHUECKUX U MPAKTUYECKUX
3a1ad.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI (UIOCOPCKUX 3HAHWK i1 (popMUpoBaHUS
MHpoBo33peHueckoit mozurmu (OK-1).

3uams:

- OCHOBHOE COZICp)KaHUE TJIaBHBIX (HIOCOPCKUX IIKOJI W HAINpaBlICHUH, MpeacTaBuTeneit
ATUX ILIKOJI, CBSI3b U pa3indue ux GuiocoCcKux uae, cBA3b UCTOPUKO-PHIOCOPCKUX KOHIICTIIUI ¢
COBPEMEHHBIMHU NPOOJIEeMaMy HHIUBUIYJIbHONW M OOIIIECTBEHHOW KHU3HH.

Ymemy:

- MOHMMATh W AaHAJU3UPOBATh MHUPOBO33PEHUYECKUE, COLMAIBHBIE U WHIUBUIYaJbHBIC
po0OJIeMbl COBPEMEHHOM KU3HM;

- TPAaMOTHO BECTU JUCKYCCHIO, apTYMEHTUPOBAHO OTCTAMBATh CBOIO MO3UIIUIO 110 3HAYMMBIM
dunocopckum mpodreMaM COBPEMEHHOW JKHU3HHM, OMUPAsCh HAa HApaOOTaHHBII B HCTOPUU
¢unocopun matepua;

- IPUMEHSATH MOJTy4YeHHbIE (PHIOCOPCKUE 3HAHUS K PEIICHUIO TPO(eCcCHOHATIBHBIX 3aay.

Bnaoemy:

- TIPE/ICTaBJICHUSIMHU O (PHUIOCOPHUH KaKk HAyKe M CHCTEME IIEHHOCTEH, ee MecTe B CHCTEME
TYMaHHUTapHOTO 3HAHHUS;

- oCHOBaMH# (Ppr10cO(CKOTO MBILIUICHUS;

- KaTeropHaJibHbIM anmnapaToM U3y4aeMoi TUCHUILUIUHBL, GUI0COPCKUMU METOIAMU aHATTN3a
pa3INyYHbIX MpoOIeM, HaBbIKaMu (priocodckoi KyIbTyphl AJ1s BBIPAOOTKHA CHCTEMHOTO, 1[EJIOCTHOTO
B3IJI5/1a HA JCHCTBUTENHLHOCTh U MECTO XMMHH M XUMHUYECKOW TEXHOJOTHH B 1IEIOCTHOM KapTHUHE
MUpa.

3. KpaTkoe cogep:xaHue TUCHUILINHBI:

Beenenne. ®unocodus, ee MPOUCXOKICHIE U POJIH B OOIIIECTBE.

Mooynv 1. OcnosHvie ¢hunocoghckue wxonwl.

Antnunas ¢unocodus (mocoxkpatuku, copuctsl, Cokpat, Jlemokpur, [lmaron, Apucrorens,
AJUTMHUCTHYECKU-pUMCKas Gpunocodus). OCHOBHBIE MPOOIEMBI CPeTHEBEKOBON (PHIIOCOMUHN U STTOXHU
Bospoxaenus. @unocopuss Hosoro Bpemenu (XVII — XVIII BB.) Wnpeonorus ITpocBereHus.
Hewmenkas knaccudeckas ¢uinocodus. Pycckas gpunocodpus XIX — XX BB. OCHOBbI MapKCUCTCKON
¢unocopun. OCHOBHBIC HANPaBJIECHUS COBPEMEHHON (pHIIOCODUH.

Mooyns 2. @unocoghckue konyenyuu ObIMus U NOZHAHUSL.

[Ipo6nema OwiTuss B wmcropuu ¢uinocopuu. [loHATHS MaTepUaTBLHOTO W HWIACATHHOTO.
OcHoBHBIE (unocOo(CKHE HAMpaBICHUS: MaTepHaIN3M H uieanu3M. [IpuHOUN TI00aBHOTO
3BOJIIOIMOHN3MA B COBPEMEHHOW HAYYHOU KapTUHE MHPA.

Konuenmuu npoctpaHcTBa 1 BpeMeHHU B UCTOpUU (HUocoduu U HayKU.

[Ipoucxoxaenue cosHanus. Ponb Tpyaa B IpOUCX0XKIEHUN CO3HaHUA. Mneanuctuueckue u
MaTepUaIuCTUYeCKre KOHIenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOe U 0eCCO3HATEeNbHOE.
CozHanue u s3bIKk. Co3HaHNE U CAMOCO3HAHUE.



Konnenmuu raoceooruu B BICTopuu puinocouu: CeHCyanusM, palluoHaIN3M, CKENTUIIN3M,
arHOCTHIIN3M, KOHUEMIUS BPOKIECHHBIX UJeH, anpuopusM. JluanekTuka No3HaHMs: YyBCTBEHHOE U
parrioHanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Mooyns 3. IIpobremul yenosexa 6 ghunocoguu.

Uenosek kak mpeamer (umocodekoro ananmza B ucropun unocopuu. [Ipoucxoxnenue
YeJI0OBeKa: MPUPOTHBIC U COLUATBHBIC YCIOBUS AaHTPOIIOCOIIMOTeHEe3a. bHOIornyeckoe u ConuanbHOe
B 4eNloOBeKe. IHIUBHI, HHIUBUY ATbHOCTD, JIAYHOCTb.

CMBICKT XKM3HM W TIpeIHa3HaueHUe dYelioBeka. JKu3Hb, cMepTh, OeccMmeprue. JIBMKEHHE
HEHACHJIUS, €r0 PoJib B cOBpeMeHHOM xu3HU. Llenu u nenHoctu. CBo6oAa BOIU U OTBETCTBEHHOCTh
andHOCTH. HpaBcTBEHHBIE, peTUTHO3HbIE, SCTETUYECKHE IEHHOCTH.

Mooyns 4. @unocoghusi ucmopuu u odwecmaa.

UenoBek B cuCTEME COLMATBHBIX CBsized. JIMUHOCTH U Macchl, CBOOOa M HEOOXOAUMOCTD.
Ouocodust uctopuu: GopMaIMOHHAS U IUBIIN3AIMOHHAS KOHIIEIIIUU HCTOPUYECKOTO PA3BHUTHS.
[IporpeccucTckre W IMUKIMYECKHE MOJETH pa3BUTUA. [ ToOanbHBIE MPOOIEMBI COBPEMEHHOCTH.
Konuenius ycTOWYUBOrO pa3BUTHS U CIICHAPUH Oy AYIIETO.

O6mectBo u ero ctpykrypa. CoruanbHasi, TOJIUTAYECKAsT M JyXoBHasi cepbl OOIIeCTRa.
Konnenmu rocyaapctBa B uctopuu ¢Gpuinocockoid MeIciu. ['pakiaHckoe 0o0IMEecTBO U MPABOBOE
roCcyAapcTBO.

Mooy 5. @unocogckue npodaremvl XUMUU U XUMUYECKOU MEXHOI02UU.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHUS, €T0 METOJIbl U (HOPMBI.
HayuHble peBostonny ¥ CMEHA THIIOB PallMOHABHOCTH. Hayka B coBpeMeHHOM MHpe. DTHKA HAYKH
¥ OTBETCTBEHHOCTH YYECHOTO.

[IpoGnema cooTHOmeHUsT Haykd © TeXHUKH. COIMAbHBIC TOCIEACTBHS HAyYHO-
TEXHHYECKOTO Tporpecca. DTUIECKUE U IKOJIOTUICCKIEC HMITCPATHBBI PA3BUTHUS HAYKH U TEXHUKH.

MecTo XMMHH B CHCTEME €CTECTBEHHBIX Hayk. OCHOBHasl MpoOJieMa XMMHH KaK HayKd H
npousBojcTBa. Llenn u 3amaun xumudeckoi TexHonoruu. Crnenudpuka XUMHUKO-TEXHOJIOTHYECKOTr0
3HaHUA: QyHAAMEHTaJIbHOE U MPUKIATHOE, SMIIUPUIECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOH TUCHMIINHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auetnbIx B akanmem.
CIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHYy 3,0 108
AyIuTOPHBIE 3aHITHS: 0,33 12
Jlexumwm (Jlek) 0,22 8
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 2,42 87
Bujx KOHTpOJIS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Ucrtopus Poccun» (b1.5.14)
1. Heab AUCHMIIMHBI: (OPMUPOBAHUE Y CTYIEHTOB KOMILJIEKCHOTO MPEACTABICHUS O POIU
U MeCTe€ HCTOPUU B CHUCTEME TYMaHUTAPHBIX M COLMAIBHBIX HAYK, KYJIbTYPHO-UCTOPHUECKOM
cBoeoOpazun Poccum, ee Mecre BO BCEMHPHO-HCTOPUYECKOM TMpoiiecce, 00 OCOOCHHOCTSIX U
OCHOBHBIX »JTamax eé HCTOPUYCCKOI'O pa3BUTHA; BBCACHHUC CTYACHTOB B KpPYI' HCTOPUUYCCKHUX
mpo0JIeM, CBA3aHHBIX ¢ 00JaCThI0 OyayIel mpodecCHOHAIBHON AeSTEILHOCTH.

2. B pe3yabTare u3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO AHAJIU3UPOBAaTh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs o01IecTBa i popMupoBanus rpaxaanckoi mosuiwn (OK-2).

3uams:

- OCHOBHBIE HaIpaBJICHUs, TPOOIEMBI M METOIbI UCTOPUIECKON HAYKH;

- OCHOBHBIE 3TaIlbl U KJIIOUEBbIE COOBITHS UCTOpUU Poccuu U Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHUICKOT0 TOCYIapCTBA, BBIIAIOIINXCS IeATeNIe 0TeUeCTBEHHOM U BCEOOIIEH UCTOPHUH.

Ymemn:

- COOTHOCHUTb OOIIME MCTOPUYECKHE IMPOLECCHl U OTHCNIbHBbIE (DAKTHI; BBISBIATH
CYILIIECTBEHHBIE YE€PThl HCTOPUUECKUX MTPOLIECCOB, SIBICHUH U COOBITHI; aHATM3UPOBATH COLUAIIBHO-
3HaYMMBbIE NTPOOJIEMBI;

- (hopMynTUpOBaTh U APTyMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3UIUIO 10 Pa3IMYHBIM
npobjaemMaM UCTOPHUH.

Bnaoemy:

- IpeACTaBIECHUSIMU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS,

- IpeICTaBIECHUSIMU 00 OCHOBHBIX 3TallaXx B UCTOPUHU YEJIOBEUYECTBA U UX XPOHOJIOTHUH;

- KaTeropuaabHO-TNIOHSATUHHBIM allapaToM U3y4aeMoW AUCHUIUINHBL

- HaBbIKAMM aHaJIN3a UICTOPUYECKUX UCTOYHHUKOB.

3. KpaTkoe coep:kaHue JMCHUTILIHHBI:

B conepxanue kypca BKJIIOYAeTCs MMOHATHE 00 MCTOPUM KaK HayKe, 0 €€ MecTe B CUCTEME
COLMAIbHO-TYMaHHUTAPHBIX HAYK, U3JIaratoTCcs OCHOBBI METO/I0JIOTUU HCTOPUYECKOM HAYKH.

PackpbiBaeTcs copepikaHue M 00Ias XapaKTepUCTHKA OCHOBHBIX ATANOB OTEYECTBEHHOMN
uctopur. Hauwano poccuiickoili rocyaapctBeHHocTu. KueBckass Pycb. OTHOKyNbTypHBIE U
COLIMAIBHO-TIOJINTUYECKUE IIPOLIECCHl CTAHOBJICHUS POCCUMCKON TocyaapcTBeHHOCTH. [IpuHsATHE
XPUCTHAHCTBA.

Pycckue 3emmm B Xl — nawane XVI BB. OOpaszoBanme Poccmiickoro rocymapcrsa, €ro
uctopuueckoe 3Hadenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoaepHU3anuu U mpocBemeHus. Pedopmer
[etpa | kak nepBasi MOMBITKA MOJIEPHU3ALIMH CTPaHbl, €€ ocobenHocTu. @opmupoBanue Poccuiickoit
umnepur. OCHOBHBIE HANpABJICHUS «EBPOIEU3AIMN» CTPAHbL. DBOIONNS COLUAIBHON CTPYKTYPHI
oOuiectBa. [lanpHeliiee pacmupenue rpanul Poccuiickoil uMmepuu.

Poccus B XIX cronerun. IlpombinuieHHslii nepeBopor B EBpome um Poccum: oOmee u
ocobOeHHoe. Baxueimme ycmoBus nepexonga Poccum k MHIyCTpUaTbHOMY OOIIECTBY — PEIICHHE
KPECTBSHCKOIO0 BONPOCAa M OIPaHUYEHHUE CaMOEp:KaBUs. JMUTENbHOCTh, HENOCIEI0BATEIbHOCTb,
UKJIMYHOCTh Tpolecca OypkyasHoro pedopmupoBanus. Ponb cyObekTHBHOro (axkropa B



npeonosieHnu oTctaBanHusa. Pedopmel XIX Beka, ux 3HaueHue. OOmecTBeHHbIe ABMKEHU B XIX
BEKE.

Poccust B Hayanme XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIMATbHO-3KOHOMHUYECKOTO
pa3Butusi Poccuu B Hauane XX Beka. OObeKTHUBHAS MOTPEOHOCTH MHAYCTPHATBLHON MOJEPHU3AINH
Poccun. CoorHomenune noiaurnueckux cuil B Poccum B Hawanme XX Beka. Hapacranue kpusuca
camozepxkaBus. llepBast poccuiickas peomonusa. OOpa3oBaHHE MOTUTHYECKUX MApPTHM.
l'ocynapctBennas nyma Hadana XX BeKa KAk IEpPBBIM ONBIT POCCHKMCKOrO IapiiaMeHTapHu3Ma.
CronbimuHckas arpapHas peopma. [lepBas mupoBas BoiiHa u yuactue B Hell Poccun. deBpanbckas
peBoronus 1917r. 1 KOpeHHbIE U3MEHEHUSI B TTOJIMTUYECKOM JKM3HHU CTPAHBI.

dopMupOBaHUE M CYIIHOCTH coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobema
OxT1a06pbckoro BoopykeHHoro Bocctanus B [lerporpaze. Il Beepoccuiickuii cvezn CoBeTOB U €ro
pelieHrs. DKOHOMHUYECKass M COLUalbHas TOJUTHKA OONbIIeBUKOB. ['pakgaHckas BoOilHa H
uHocTpaHHast wuHTepBeHuus. Cynpba u 3Hauenme HOIla. VYTBepkaeHue oxHONMAPTUHHON
nonutuaeckor cucrembl. O0pazoBanne CCCP. I[Tonmutudeckas 6opb0a B MapTHH U TOCYAPCTBE.
CCCP B ronsl nepbix msatmiietok (korer; 20-x rr. — 30-e rr.). @opMupoBaHue peXxuMa JTUIHOU
Biactu CrajnuHa ¥ KOMaHAHO-aIMUHUCTPAaTUBHON CHCTEMBI yIpaBieHUs rocygapcTBoM. BaemHss
nosmtuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOi#l MupoBoii u Benukoli OTeuecTBEHHOU BOWHE.
N3MeHeHne COOTHOIICHUS CUJI B MUPE TIOCJIE BTOPO MUPOBOM BOMHBI. Hauanno «Xo0101HO0M BOMHBD).
Tpyanoctu mnocneBoenHoro pa3sutus CCCP. VikecroueHWe MOMUTHYECKOTO pEeXHUMa U
UC0JIOTrHYeCcKOro KOHTpouis. [ombITku 0OOHOBIEHHS «TOCYJAPCTBEHHOTO COLMANM3May. XX Chbe3Jl
KIICC u ocyxzaenue KynpTa tnuHocTd Cranuna. «OTTenenb» B JyXOBHOM chepe. DKOHOMUYECKHE
pedopmbl cepenuabl 60-X r00B, MPUUMHBI UX He3aBepllIeHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHUH
B coBerckoM obmiectBe B 70-¢ — cepeanne 80-x romoB. Buemnss nonmurtuka CCCP B xonme 60-x
Havane 80-X Ir.. OT paspsaku K OOOCTPEHHIO MEXIyHapomHOH oOctaHoBkH. «IlepecTpoiikay:
CYIIHOCTb, IEJIH, 3aJa4i, OCHOBHBIE ATarbl, pe3yibTathl. Pacnmag CCCP. O6pazoBanue CHI'.

CraHOBIIeHHEe HOBOW pOCCHUHCKOW rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanbHast KOHIETIUS POCCUUCKUX pedopM: TIepexo K PbIHKY, (hOPMUPOBAHKE TPaKIaHCKOTO
oOmiecTBa 1 MpaBoBOro rocynapctsa. «lllokoBas Tepanus» skoHOMHYECKUX pedopm B Hauane 90-x
ronoB. Koncturyuuss Poccuiickoit @enepamuun  1993r. MexHauMoOHaIbHbIE  OTHOLICHUS.
[omuTnueckue mapTuu u o0IIECTBEHHBIE ABIKEHHU Poccun Ha coBpeMeHHOM 3Ttane. Poccust Ha myTtu
MozepHH3anuu. Poccus B cucteMe MUPOBOM SKOHOMUKHU U MEXIYHAPOIHBIX CBS3EH.

4. O6beM y4eOHOI TUCIUITUHBI:

O06beMm
Buasbl yueOHoli padoThI B 3auetHbIX B akanewm.
eAMHUIIAX yacax
OO6masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AyIuTOpHBIE 3aHATHS: 0,39 14
Jlextuu (JIek) 0,22 8
JlabopaTtopHbie paboTs (J1ad) - -
[Tpaktiueckue 3anstus (I13) 0,17 6
CamocrosiTesibHas padora (CP): 2,36 85
Buja kKoHTpOJISA: K3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®u3nueckas Kyabtypa» (b1.B.15)
1. eab AMCHUNJINHBI:

—  OBIAJICHHE METOJOJIOTHEN HAyYHOTO MO3HAHUsS (PU3MUECKOM KYIbTYphl U CIIOPTA;

— OBJIQJICHHE CHUCTEMOW NPAKTHUYECKUX YMEHUH M HaBBIKOB, O00ECIEeYMBAIOLIUX
COBEPIICHCTBOBAHUE TICUXO(PU3NUECKUX CITOCOOHOCTEH;

—  pa3BUTHE CIIOCOOHOCTEH HCIIOIB30BaTh Pa3HO0Opa3Hble POPMBI PU3NUECKON KYIbTYPHI,
CIOpTa U TypU3Ma JJIsl COXPAaHEHUS! M YKPEIUIEHUS! CBOETO 3/I0POBbS M 310POBbS CBOMX OJIM3KHX B
MOBCETHEBHOM KU3HU U MTPOPECCHOHATBHON EATETLHOCTH,

—  ($OopMHUPOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (U3NICCKOW KYIBbTYpE,
¢bu3znyecKOMy COBEPLICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 370POBbIN 00pa3 KU3HH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
JTOJIKEH:

Obnaoams crenyromUMA KOMIETEHIHSIMHE:

- CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuto (OK-7);

- CHOCOOHOCTBIO HCIIOJIb30BaTh METOABl W HMHCTPYMEHTHI (PU3NYECCKOW KYIbTYphI s
o0ecrieueHns IOJTHOLIEHHOH colmalibHO# U podeccronanbHol aesitenbaoctu (OK-8).

3namo:

- HAYYHO-TIPAaKTUYECKHUE OCHOBBI (DU3NYECKON KYJIBTYPHI U CIIOPTA;

- COI_[I/IaJ'IBHO'6I/IOJ'IOFI/ILICCKI/Ie OCHOBBI (1)I/ISI/IIIGCKOI71 KYJBbTYPbI U CIIOPTA,

- BIIMSIHUE O3JJOPOBUTEIBHBIX CUCTEM (PU3UUYECKOTO BOCIIMTAHMS HAa YKPETUICHHE 30POBBS,
po(UIAKTUKY TTPOPECCHOHATBHBIX 3a00JICBAaHHIA U BPSIHBIX ITPUBBIYCK;

- CIOCOOBI KOHTPOJII U OLICHKU Q)HSHHCCKOFO Pa3BUTHA U (1)I/ISI/I‘IGCKOI\/’I IOATrOTOBJIICHHOCTH,

- MpaBWIa U CHOCOObI IUJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATUN DPA3NIUYHON LEleBOU
HaIPaBJIECHHOCTH;

- HCTOPHIO (HU3MYECKOM KyJIbTYphl M CIIOPTa, HWMETh MPEACTABICHHE O 3HAYMMBIX
CHOPTUBHBIX COOBITHAX HE TOJIKO CBOEH CTPaHbl, HO © MUPOBOTO YPOBHS; BXKHEHIIINE TOCTUKECHUS
B 00JIaCTH CIIOPTA;

- cnoptuBHble Tpamuiuu MXTU-PXTY wum. JI.W. MenneneeBa, MOMHUTh O MOJBHUIaxX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:
- CaMOCTOSTEILHO 3aHUMATHCS PU3HUECKOUN KYJIbTYPOU U CIIOPTOM;

- OCYHICCTBIIATE CAMOKOHTPOJIb 3a COCTOAHUCM CBOCTO OpraHuiMa u COGJHO,Z[aTB nmpaBujia
TUTUCHBI U TCXHUKN 6630H3CHOCTI/I;

- OCYLIECTBISATh TBOPYECKOE COTPYJHMUYECTBO B KOJJIEKTMBHBIX (hopMax 3aHATUH
buznyecKoil KyJIbTypOil U CHOPTOM.

Braoemy:

- CpeACTBaMH W METOJaMH YKPEIUIEHUS WHAMBHIYaJIbHOTO 370pPOBbs, (PU3HMUECKOro
CaMOCOBEPILICHCTBOBAHMUS;



- JOJDKHBIM YpOBHEM (PU3MUECKOM TMOJTOTOBIEHHOCTH, HEOOXOAMMBIM JIJII KAYECTBEHHOTO
yCBOEHUs MpohecCHOHATBHBIX YMEHHI M HAaBBIKOB B MPOIECCe 0OYUYEHUS B By3€, JJIsl 00CCTICUCHHS
MOJTHOIICHHON CoLMajdbHOW W Mpo(eccHOHANbHON NeATeIbHOCTH TMOoCie OKOHYaHUS Y4eOHOro
3aBEJICHUS.

3. Kparkoe conepxxanue 1M CHUILTHHbBI
Pa3nessl iucnumInHbI 1 BUABI 3AaHATHI

Monay HaszBanue moyns Bcero Yacos
b Jlek MII3 |IIPIT | KP
1. [Ipeamet «Duznveckas KyJabTypay. 18 2 6 9 1
Hcropus OK
2 OCHOBHI 3TJ0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30XK)
3 buonorndeckre ocCHOBBI HU3UYECKOI 18 2 6 9 1
KYJIBTYPHI U CIIOPTA
4 [TpodeccruonanbHO-NIpUKIaAHAS 18 2 6 9 1
¢du3uveckas KyJbTypa U CIOPT
Bcero uacos 72 8 24 36 4

Kaxnplii Moay/1b MpOrpaMMbl HMeeT CTPYKTYPY:

- JIGKIIUU WJIM TEOPETHUECKUI pa3zelt;

- MPaKTHYECKUI pa3fiesl, COCTOUT M3: METOAUKO-TIpakTHyeckux 3anatuil (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccuoHaTbHO-TIPUKIIaHas Gpusnueckas moaroroska, [1I1DIT);

- KOHTpobHBIN paznen (KP).

Teoperudeckunii pasaea (GopMUPYET CHCTEMY HAYYHO-TIPAKTUYECKUX M CHEIUATBHBIX
3HaHUN, HEOOXOIUMBIX JJIsl TOHUMaHUS PUPOJHBIX U COLUATBHBIX MPOLIECCOB PYHKIIMOHUPOBAHUS
¢usznyeckoil KyJabTyphl OOIIECTBA W JIMYHOCTH, YMEHHS HX aJalTHUBHOTO TBOPYECKOTO
UCIIONIb30BaHUS Ul JIMYHOCTHOTO M MPOQPECCHOHATBHOIO Pa3BUTHS; CAMOCOBEPUICHCTBOBAHUSA,
OpraHM3aly 370pOBOr0 00pa3a >KW3HM MPHU BHINOTHEHHH Y4YeOHOH, mNpodecCHOHaNbHOW U
COIIMOKYJIbTYPHOU JI€ATEIbHOCTH.

MeToauKo-nIpaKTHYeCKHe 3aHATHS IPEIyCMATPUBAIOT OCBOCHHME OCHOBHBIX METOJOB M
croco0oB (OPMHPOBAHUS yUEOHBIX, MPOPECCHOHATBHBIX W JKU3HCHHBIX YMEHHH U HaBBIKOB
cpeacTBaMu (PU3UIECKOM KyIbTYpHI U CIIOpTA.

Ha meToauko-npakTHyecKux 3aHITUSX YIeIsieTcs BHUMaHUE:

- OCHOBHBIM IIp0o06JiIeMaM CIIOPTUBHOM TPEHUPOBKU;

- BIMSIHUIO (DU3WYECKUX YMpakKHEHUH Ha (GOpMHpOBaHHE MPOPECCHOHATBHBIX KaYeCTB
Oyay1Iero CuenuanucTa U JMYHOCTH 3aHUMAIOIIETOCs;

- BO3JICHCTBUIO CPEACTB (PU3MUECKOTO BOCITUTAHHS HA OCHOBHbBIE (PH3UOIOTUYECKUE CUCTEMBI
Y 3BE€HbS OMIOPHO-ABUIATEIBHOIO allllapaTa 3aHUMaIOIIErocs;

- BOIIpOCaM IIPOBEJEHUSI COPEBHOBAHMM (IIpaBHJIa COPEBHOBAHMI, CUCTEMA pPO3BITPBILIEH,
ompezelieHre o0euTeNeH, 000pyJ0BaHNE U HHBEHTAPH ).

IIpodeccuoHaIbLHO-MPUKJIAAHASL MOATOTOBKA TPOBOAWTCS C Y4ETOM  OyayIieH
npodecCuOHaANBHOM NeSATEeNbHOCTH CTYACHTA.

Y4eOHO-TPEeHUPOBOYHBIE 3aHATUS 0A3UPYIOTCS HA MIMPOKOM HUCIIOJIB30BAHUU TEOPETUUECKUX
3HAHWUN U METOJIMYECKUX YMEHHI, Ha TPUMEHEHUU pa3HOOOPa3HBIX CPEACTB (PU3NUECKON KYIbTYPHI,
CIIOPTUBHOM U TPO(heCcCHOHATEHO-TIPUKIAIHON PU3NUECKON MOITOTOBKU CTYICHTOB.

KonTpoabnslii pazaen. Kpurepruem ycnenHocT 0CBOSHHs y4eOHOTO MaTepHaa sBIsIeTCs
OLICHKA NPENoJaBaTelsi, YUMUTBHIBAIOLIAS pe2yIApHOCMb NOCeujeHus 00a3amenbHblX YY4eOHbIX



3auamuil, 3HaHUN TEOPETUYECKOTO pazjieia MPOorpaMMbl U BBIIIOJIHEHNE YCTAHOBIIEHHBIX Ha JIaHHBIH
CEMECTpP KOHTPOJIbHBIX TECTOB OOIIEH (PU3NYECKON U TEOPETHUECKON MOATOTOBKH JJIsl OTAEIbHBIX
TPy pa3NuYHON CIOPTUBHON HampaBieHHOCTU. KP BXOIUT B MpakTHUYECKUE 3aHATHUS.

4. O0beM yueOHOH TUCHMIIIMHBI:

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 72
AyIuTOPHBIE 3aHITHS: 0,22 8
Jlexuuu (Jlek) - -
JlabopaTtopusie padoTsl (JIad) - -
[Tpaktuueckue 3ausatus (I13) 0,22 8
CamocronitesnsHasi padora (CP): 1,56 56
Bua koHTpOJS: 3a4eT 0,22 8




AHHOTaNus y4eOHOH NPOrpaMMbl JUCHUIJIMHBI
«Maremaruka» (b1.5.16)

1. Heab aucuumauHbl: (GOPMUPOBAHHE Yy CTYIEHTOB CHUCTEMBl OCHOBHBIX TOHSATHUH,
UCIIONB3YEMBIX JJISl TIOCTPOCHUST BAXKHEUIINX MaTeMaTHUYECKUX MOJIEJeH, U YMEHUS UCIOIb30BaTh
MaTeMaTHYECKHUE METOIBI JIsl OMUCAHMSI PA3TTUYHBIX MTPOIECCOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUIIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obaadamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIMH B podeccruonanbHoit aesteapHoct (OITK-1).

3namo:

- OoCHOBBI JU(PPEpeHIInaTbHOTO U HMHTETPATBbHOTO HCYHCIEHUs, audQepeHnanbHbIX
YPaBHEHU;

- MaTeMaTU4YeCKHe TEOPHUH U METObI, JIe)KAIIHEe B OCHOBE IMOCTPOCHHS MATEeMAaTHUYECKHUX
MOJICIEH;

- OCHOBBI IPUMEHEHHS MATEMAaTHIECKUX MOJIEIICH U METOJIOB.

Ymems:

- BBIOMpATh MaTeMaTHYECKHUE METO/Ibl, TPUTOIHbIE JIJIsl pEIICHUs] KOHKPETHOW 3a/1auH;

- WCIIONIb30BaTh MaTeMaTHUYECKUE TMOHATHS, METOABl M MOJAENHU JIJIsl OMUCAHUS Pa3IUYHbIX
MPOIIECCOB;

- BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX MPOIIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUYECKOM 00pabOTKM JaHHBIX;

- IPUMEHATh MaTEMATUIECKHE 3HAHUS Ha MEKIUCIUIUIMHAPHOM YPOBHE.

Bnaoemy:

- OCHOBaMH (YHIAMEHTAJIHHBIX MATEMaTHYECKUX TEOPUH M HABBIKAMH HCIIOJIH30BAHUS
MaTeMaTHYECKOTo anrapara;

- METOJIaMH CTaTUCTUYECKON 00pabOTKH MH(MOpMAITUH.

3. KpaTkoe coep:kanue JUCHUIIHHBI:

1 CEMECTP

Beenenue.

[Ipenmer u Metonsl mareMatuku. OmucaHWe OCHOBHBIX pasleioB Kypca. [IpaBuna wu
TpeOOBaHUS MPU U3YUCHUH Kypca.

DJIEeMEeHTBI aJaredpsbl.

UucnoBble MHOXeCTBA, KoMmIuiekcHbie uncia. Onpeaenurenu |l u Il mopsiakos. Bekropsr:
OCHOBHBI€ MOHSTHS, CKATSIPHOE, BEKTOPHOE U CMEILIaHHOE IIPOU3BE/ICHUSI BEKTOPOB. AHATUTUYECKAs
reoMeTpus: mpsiMas Ha IIockocTd, kpuble |l mopsoka. Marpuibl: neHCTBUS Hal MaTpHUIAMH,
npuUBeICHUE K CTyleHYyaToMy Buay U Buay ['aycca. Panr marpunsl. O6patHas matpuna. Teopema
Kponekepa-Kanennu. Pemenue cuctem nuHEHHbIX anredpanueckux ypaBHeHUH. CoOCTBEHHBIE
yuciia u BeKTophl. KBagpaTuanbsie GopMBblL.

@®ynknus ogHoi nepemenHoii. llpenen pynkuun. HenmpeposiBHOCTH pyHKIIHH.

Oynkuus. CrnocoObr 3amanust ¢yskmun. [Ipemen ¢ynkmum B Touke. OIHOCTOpOHHHE
npenaensl. [Ipeaens Ha 6eckoHeuyHOCTH. beckoHeuHO Manble 1 0eCKOHEeYHO Oosbie QyHKIINH, UX
CBOICTBa U B3aWMHas CcBA3b. CBoMcTBa mpenenoB. [lepBblii 1 BTOPOM 3aMedaTesibHbIE MPEAEIbI.
HempepbiBHOCT (yHKIIMM B TOYKE M Ha TpoMmexyTke. CBOHCTBA (YHKIIMI, HEMPEpHIBHBIX Ha
otpeskax. Touku pa3pbiBa GYHKIUHN U UX KiIacCU(DUKAIIHSL.



JAudppepennuaibHoe ucunciaeHue GyHKIHUU 0JHOM epeMeHHOM.

[Ipon3BogHass (yHKIMH, €€ TEeOMETPUYECKUH U MexaHudeckuid cmbica. [IpaBuia
muddepennrpoBanus. Tabnuma OCHOBHBIX Mpou3BOAHBIX. Juddepenunan QyHkuuu, ero
NPUMEHEHHUs K TPUOIMKEHHBIM BbhIYMCIIeHUAM. VIHBapuaHTHOCTH (hopMbI iepBoro auddepennnana.
[IpousBonnas cnoxHoit QyHkuuu. duddepeHunrpyeMocts QyHKUUHU: ONpeAeTIeHHE, TEOPEMBI O
cBsi3u AU PepeHInpyEeMOCTH ¢ HETPEPHIBHOCTHIO U C CYIIECTBOBAHUEM NMPOU3BOAHON. OCHOBHBIE
Teopembl nuddepenimansHoro ucuucinenus: Pomns, Jlarpamka, Komm. Ilpasmno Jlomwmrans
(packpbiTe HeompeaeneHHocTel). [IpousBoaHbIE BBICIIUX TOPSAKOB. JIOKANBHBIA 3KCTPEMYM
¢yHkuuu. Heo6xonumble U JOCTaTOUHbIE YCJIOBHS 3KcTpeMyMa. [IpaBuiio uccinenoBanus GyHKIUU
Ha MOHOTOHHOCTB M 3KcTpeMyM. [Ipr3HaKy BBIIYKIOCTH M BOTHYTOCTH (pyHKIMH. Touky neperuoa.
Heo0xoauMoe u noctaToyHoe ycinoBHs meperuda. ACUMNOTOTH (YHKIMH, UX BHUJBI M CIOCOOBI
HaxoxaeHus. OO01as cxema ucciae10BaHus GyHKIUN, TOCTPOEHUE UX IPa(UKOB.

HHTerpanbHoe ucumncjieHne GyHKUUM OJHO NMepeMeHHOi.

[TepBooOpasnast pyukuus. HeonpeaeneHHbI HHTErpal U ero cBorcTBa. Tabauia OCHOBHBIX
UHTErpajioB. MeTo/bl MHTEIPUPOBAHUSA: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE, WHTErPUPOBAHUE
MOJICTAHOBKOM, HWHTErpUpOBaHUWE MO dacTsaM. VHTerpupoBaHWe palMOHAIBHBIX APOOEi.
HHTerpupoBanre HEKOTOPBIX HPPANMOHAIBHBIX U TPUTOHOMETpUYECKUX (yHKIHH. OnpeneaeHHbIH
MHTETrpaj, ero reoMeTpuueckuii cmpici. CBoMCTBa onpeaeaeHHoro narerpaina. ®opmyna Herotona-
Jleiibnuna. Teopema o cpeHeM 3Hau€HUM. 3aMEHA NEPEMEHHON M MHTErpUpOBAaHUE IO YacTsAM B
OINpEACIIEHHOM HWHTerpasie. [IpuinoxkeHusl ONpeeIeHHOr0 MHTErpana K BBIUMCIICHHIO IUIOLIaneh
wiockux ¢uryp. I[loHATHE HECOOCTBEHHBIX HMHTEIPAJIOB: OIPENENICHUs, CBOWCTBA, METOJbI
BBIUHCIICHMSL.

2 CEMECTP

JuddepenunanbHoe ucHuciIeHHe (PYHKIMH HECKOJBKHX IEPeMEHHBIX. JJIeMEHThI
TEOPHH MO,

OyHKIMKA JBYX W Oojiee TEPEMEHHBIX: OIpeesieHre, O00JacTh OmpeeacHus, 00JacTh
U3MEHEHHUs, FeOMEeTpUYecKas HHTepIpeTanys, JuHUK ypoBHs. [Ipeaen ¢pyHkuuu B Touke. YacTHble
npou3BOJHbIE (Ha mpuMmepe GYHKIUU NABYX mepeMeHHbIX). Juddepenuupyemocts (yHKINUN
HECKOJIbKUX NepeMeHHbIX. Jlocratounsle ycnoBus auddepenuupyemoctu. [lonnas npousBoaHasi.
[IpousBonnas cnoxHoW QyHkumu. Ilomuelit nuddepennman. WHBapUaHTHOCTH IOJHOTO
muddepeHnmana. AHATUTHYECKUH TpuU3HaK mnosnHoro nuddepenuuana. JuddepenuupoBanue
(GYHKIMM ONHOM M JByX NIEPEMEHHBIX, 3a/JlaHHOM HesiBHO. YacTHBIE NPOM3BOJIHBIE U IOJIHBIE
mudQepeHIransl BBICIIMX MOPSAIKOB. TeopeMa O pPaBEHCTBE CMEIIAHHBIX IMPOW3BOIHBIX (IS
(YHKIMU IBYX NepeMEHHBIX ). JIokanpHbIE 3KCTpEMYMBI (PYHKIMH ABYX NEPEMEHHBIX: HEOOXOIUMOE
M JIOCTaTOYHOE YCJIOBHUS SKCTpeMyMa. Y CJIOBHBIA AKCTpeMyM (MeTon MHOXkHTeneh Jlarpanxka).
Haubosnbiiee u HauMeHblIee 3HaYeHUE (PYHKLMU B 3aMKHYTOM 00s1acTH. OCHOBHBIE IOHATHUS TEOPHH
nosis. CkansipHoe noste. IToBepxHocTu n muHun ypoBHs. IIponsBoanas no HanpasiieHuto. I'pagueHT
CKaJISIPHOT'O TOJISl M €ro cBoMcTBa. BexkropHoe nosne. Jluseprenuus noss. Potop nomns. Cesazb Mexay
IpaJueHTOM U MPOU3BOAHOM 10 HAIIPABIICHUIO.

KpaTtHblie uHTErpajibl.

JIBOMHOM WHTErpan: OIpEAcIICHHE, TI'€OMETPUYECKHM CMBICI, CBOWCTBA. BprumcieHune
JIBOMHOTO WHTErpajga B JIEKapTOBOM W MNOJspHOM cuctemax koopauHaT Wurterpan Ilyaccona.
TpoitHOl MHTErpaj: OnpeaeaeHue, T€OMETPUYECKUM CMBIC, CBOWCTBA. BhIuncieHue TPONWHOIO
uHTerpaina. [Ipunoxenus ABOMHOTO U TPOMHOTO MHTErPAJIOB.

KpuBoJsinHeiiHble M1 MOBEPXHOCTHbIE HHTETPAJIBI.



KpuBonmHelHbII HHTETpajl IO KOOPAMHATAM: OTIPEEIICHIE, CBOWCTBA, BIUKCIeHUE. PaboTa
B cwioBoM mnoje. Dopmyna ['puna. KpuBonuHeliHble WHTErpaibl, HE 3aBUCIIIME OT IIYTH
uHTerpupoBanus. [loTeHnmaneHas QyHKIHs, NOTEHIUANbHOE mose. [loHATHE MOBEPXHOCTHOTO
uHTerpana. [loTok BekTopa uepe3 moBepxHOCTh. Teopema ['aycca-Octporpanckoro. ®opmyia
Crokca.

3 CEMECTP

Aunddepennuanbubie ypaBHeHHS NIEPBOI0 MOPSAAKA.

JuddepeHnnanpaple  ypaBHEHHS: TMOPSAOK, pEIIeHHE, TeopeMa CYIIECTBOBAHHA U
€MHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHeHus ¢ pas3IeisiomMMHCS HEPEeMEHHBIMH.
Onnopoxansie nuddepeHmanpHbie ypaBHeHus . JInneitnbie nudepeHnraibHble ypaBHEHUS IIEPBOTO
nopsika. YpaBHEHUs B MONHBIX Auddepennnanax. MHTerpupyommii MHOKUTENb.

JuddepenunanbHble ypaBHeHHs] BTOPOT0 U N-T0 MOPSiAKA.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPSAIKA, AOMYCKAONINE MOHMKEHUE MOPSIKa.
Jluneiinsle auddepeHunanbHble ypaBHEHHs BTOporo mnopsinka. CBoiictBa pemeHuid. JluneitHas
He3aBUCHMOCTh (pyHKuuii. Onpenenurens Bponckoro. CTpykTypa OOIIEro pemieHus: JTHHEHHOTO
muddepeHraIbHbple  ypaBHEHHsT BTOporo mnopsiaka. @OyHmameHTanbHas CHCTEMa pEIICHHH.
Jluneitple omHOpOaHBIE AM(QEpeHLnaTbHble YpPaBHEHUS BTOPOrO MOPSAIKAa C IMOCTOSHHBIMH
kod(durmenTamMu: mocTpoeHue oodmero pemenus. Meton Oinepa. JIMHEWHBIE HEOTHOPOIHBIC
muddepeHInanbHble ypaBHEHUST BTOPOTO MOPSIKa ¢ MOCTOSHHBIMU Kod(duimenramu. Obiee u
YaCTHOE peIIeHHs] HEOJHOPOAHBIX ypaBHeHUU. JluneitHble nuddepeHnuanbHpie ypaBHEHHS N-
TOINOpS/AKA: CBOMCTBA pEIIEHUI, TEOpEeMBl O CTPYKType OOILEro peuieHus, METOJA BapHaluu
NOCTOSTHHBIX. JIuHelHble auddepeHnranbable ypaBHEHUS N-TO TOPSJIKA C MOCTOSHHBIMH
KOd(pPUITUEHTAMH. AJITOPUTM TTOCTPOCHUS OOIIETO PEIICHHSI.

Cucrembl 1updepeHIHATBHBIX YPABHCHH.

Cucrembl nudQGepeHIHATBHBIX YPABHCHU TEPBOrO TOPSIKA: OOIIME TOHSATHS, TeopeMa
CYILIECTBOBaHUS M €IWHCTBEHHOCTU 00Iero peuieHus. CuctemMsl JIMHEHHBIX TuddepeHInanibHbIX
YpaBHEHUH TEpPBOTO MOPSAIKA: HHTETPUPOBAHHE METOJOM HCKIoUeHUsA. CHCTeMbl JHMHEHHBIX
muddepeHIaNbHBIX YPaBHEHUM MEpPBOro MOPSIKA: CBOMCTBA PELICHUM, TEOPEMBI O CTPYKTYpe
o0miero pemeHusi, MeTOJ BapHalli TMOCTOSHHbIX. CHCTeMbl JHMHEHHBIX OJHOPOIHBIX U
HEOJHOPOAHBIX AU(QepeHINaTbHbIX YPAaBHEHUH C MOCTOSHHBIMU KO3(duuneHTaMu. DIeMeHTHI
TEOPHH yCTOMYUBOCTH. METOBI UNCIEHHOTO petieHus A depeHnnanbHbIX ypaBHEHUH.

YucaoBblie 1 PYHKIHMOHAJIBHbIC PAABI.

UucnoBble psiJibl: OCHOBHBIE TMIOHATHS, CBOMCTBA CXOAAIIUXCS PSII0B, HEOOXOAMMBIHN MPU3HAK
cxomumocTtu. ['apmonmveckuit  psiag.  Psager  upuxse. IlpusHaku cpaBHEHUsT pPSAJOB €
noJIOKUTENbHBIME WwieHamu. [IpusHak JlamamOepa. MHTerpanbHBIA W paguKaIbHBIA TPU3HAKH
Komm. 3nakouepenyromuecs psapl: npusHak JleiiOHuna. 3HaKONEpEeMEHHBbIE psAbl: TMOHATHUS
a0COTIOTHON U yCIIOBHOM CXOJIMMOCTH, MPU3HAK a0COMIOTHOM CXOIUMOCTH, CBOMCTBA aOCOTIOTHO U
YCIIOBHO CXOJSLINXCS PSIOB.

@OyHKIMOHANBHBIE PSAbl: OCHOBHBIE MOHATHUSA, O0JIACTH CXOAUMOCTH. CTENEeHHbIE PSAbL:
paawyc, WHTEpBaJ, 00JacTh cxomumocTd. CBOWCTBA CTENECHHBIX pAnoB. Psmer Teitmopa w
MakopeHa: CBOMCTBa, YCIOBHE CXOAUMOCTH psiia K HCXOJHON (DYHKITMH, OCHOBHBIE Pa3JIOKEHHS.
Paznoxenune ¢hyHkuuu B psg MakiiopeHa ¢ TOMOIIBIO OCHOBHBIX pa3iiokeHui. [J1aBHOE 3HaYeHHE
bynkuun. DxBuBaieHTHbIC QyHKIMU. [Ipumenenue psgos Teitmopa 1 MakimopeHa 15l BEIYHCIICHUS
MPEeIeIIoB.

3ak/ro4yenue.

Hcnonb3oBaHre MaTeMaTHYECKUX METOAOB B MIPAKTUYECKON ACSITENbHOCTH.



4. O0bem y4eOHOH TUCHUILINHBI:

Ob6bveMm
Buabl yue6Hoii paGoThI B 3auerHbIxX B akanmem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 17,0 612
AYyIUTOPHBbIE 3aHATHUS: 1,88 68
Jlexumnm (Jlek) 0,94 34
Jlaboparopusie paboTs (JIab) - -

[Mpaktuueckue 3ansatus (I13) 0,94 34
CamocrositesabHas padora (CP): 14,37 517
Buja koHTpOJISi: IK3aMeH 0,75 27




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Aupopmaruka» (b1.5.17)

1. Heap mucuumIMHbl: npuoOpeTeHre 6a30BbIX 3HAHUN O COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUSIX, a TAKXKe YMEHUH M MPAKTUYECKUX HABBIKOB B 00J1aCTH MH(POPMATUKHU, UCIIOJIB3YEMbIX
IOpU PEIIEHUM Hay4yHbIX M MPAKTUYECKUX BBIUUCIUTENBHBIX 3aJad CTYJIEHTaMU BCEX
CIIELUAJILHOCTEM.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BJIaJICHUEM ITOHMMAaHMs CYLIHOCTH M 3HaueHMsI MH(OpMaLUU B Pa3sBUTHU COBPEMEHHOIO
UH(POPMALIMOHHOTO OOLIECTBA, OCO3HAHUS OMACHOCTH U YI'pO3bl, BO3HUKAIOIIUX B 3TOM IpoOLECCe,
CHOCOOHOCTBIO COOJIIOZaTh OCHOBHBIE TPeOOBaHUS MH(POPMALMOHHON 6€30MacHOCTH, B TOM YHUCIIE
3anUThl rocyaapcrBenHoi Taiinel (OITK-4);

- BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOaMU M CPEICTBAMM MOJNY4YCHHs, XpPaHEHUS,
nepepaboTkn MH(POPMAIMK, HAaBBIKAMHA pPa0OTBI C KOMIBIOTEPOM KakK CpPEICTBOM YIpPaBJICHHUS
urdopmanueii (OI1K-5).

3namo:

- CBO¥CcTBa MH(OPMAIUH, CTIOCOOBI €€ XpaHSHUS U 00pabOTKH;

- CTPYKTYPY, NIPUHIMUIIEI paOOThI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTEIBHBIX CETEMH;

- IPUHIMIIBI apecaliiy M0JIb30BaTeNe, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

- pa3nuyath U pacmupoBsiBath |P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

- a TaKke BIAJETh HABBIKAMU CaMOCTOSITEIBHOTO pELIEHUs 3ajad Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 33J1auH, pa3padOoTKy ajJrOpUTMa U OLEHKY ero 3 QeKTHBHOCTH;

- CTPYKTYpY, IPUHIUIIBI pabOThl U OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THIIBI AJITOPUTMOB, SI3bIKH TPOIrPAMMHPOBAHMS;

- CTaHJapTHBIE IPOrpaMMHBIe 00eCIeueHHsI CBOEH MPOPECCUOHATILHOM 1EATEIbHOCTH;

- aJITOPUTMBI PELICHHS HEJTMHEVHBIX YPAaBHEHU;

- IITOPUTMBI OJTHOMEPHOW ONTHUMM3ALNH.

Ymemo:

- IMCaTh U OTJIAXHUBATh IporpaMMbl Ha VBA 1o pazpaboTaHHBIM anropuTMam;

- IPUMEHATh METO/bl MATEMATUYECKOM CTaTUCTUKU JJIsl PELLIEHUS] KOHKPETHBIX 33/1a4;

- HCHOJb30BaTh MAKEThl NPUKIATHBIX MPOrpaMM MpU JajlbHeleM oOy4YeHuu u
IIPAKTUYECKOHN NEATEIbHOCTH.

Braoemy:

- HaBBIKAMM CaMOCTOSTEIBHOIO PEIIECHNUS 33/1a4 Ha KOMIIBIOTEPE, BKIKOYAIOIINE TIOCTAHOBKY
3a1a4d, pa3pabOTKy alropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMHM MaTeMaTHYecKOH
CTaTUCTHKH [ 00pabOTKU IKCIIEPUMEHTA;

- METO/IAMHU pPeaIN3allii AITOPUTMOB Ha KOMIIBIOTEpaX.

3. KpaTkoe coep:kaHue AMCHUIIHHBI:

3.1 ApXuTeKTypa KOMIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

- UCTOpUS Pa3BUTUS BBIYUCIUTEIBHON TEXHUKU M IMEPCOHAIBHBIX KOMIBIOTEpOB. KpaTkas
UCTOpUSl Pa3BUTHsI  BBIYMCIUTEIBHOM TEXHUKM UM HepcoHanbHbIX KoMmmbroTepoB  (IIK).
Boruncnurtensnas Mammna @on-Helimana u mammna Teropunra. Pazpaborku Hopbeprta Bunepa;

- apxutekrypa IIK, anmapatasle cpencta IIK. Mcnons3yemele cHCTEMBI CUHCICHMS,
JJIEMEHTBl MaTemaTthdeckod Joruku. OOmee mnpencrasieHne o I[IK M MX BO3MOXXHOCTSX.



®yukiuoHanpHas cxema [1K, maructpansHo-moaynbHblid npuHiun noctpoenus [1K. AnmnaparHsie
cpenctBa I1K: Mukpomporeccop, onepaTuBHasi M K3II MaMsTh, BHEIIHSA MaMsATh, IIWHBI aapeca,
KOMaHJ M JITaHHBIX, TaKTOBBIN TeHepatop. [IpUHIMI OTKPBHITON apXUTEKTYphl: CHUCTEMHAs IIMHA,
paspsanocTh. [lepudepuitabie ycrpoiictBa I[IK: knaBuaTypa, MbIllb, MOHUTOP, MPUHTEP U JIp.
OcCOOeHHOCTH TIpEe/ICTaBICHUS MaHHBIX Ha MAaIIMHHOM YypoBHe. [IpenmyinecTBa IU(PPOBOroO
npezcTaBiIeHuss UHOOPMAIMK TIepe/l aHATOTOBBIM INPEICTaBICHUEM: BBICOKOE KaueCTBO 3alMCU U
otoOpakeHusI THPOPMALIUH, TIPOCTOTA U HAZECKHOCTH AyOIUPOBaHUS (KOMTUPOBAHHS) WH(POpPMAIHN
06e3 morepu KadectBa. CHCTEeMBI CUHMCICHUS (IOECSATUYHAS, JBOMYHAs, BOChMEPUYHAS,
HIecCTHaJIaTepuyHasi), MpaBWja TEepeBoJa M3 OJHOM CHUCTEMBI B JPYryl. OJIEeMEHTHI
MaTEeMaTHYECKON JIOTUKU: TOHATUS (OpPMANbHON JIOTUKH, OCHOBHBIE JIOTUYECKHE OINEpaluu U
dbopMmyibl, Torudeckre ocHoBbI paboThl 11K

- KOMIBIOTEPHBIE CETHU: TOMOJOTUHU CEeTeH, WX XapakTepucTuku. KommbroTepHas ceTh -
COBOKYIHOCTb KOMITBIOTEPOB U PA3ITUUHBIX YCTPOHCTB, 00eCIeunBaloINX HHPOPMALMOHHbIH 0OMEH
MEXIY KOMIBIOTEpaMH B ceTH 0e3 HCHOIb30BaHUS KAKUX-THOO MPOMEKYTOUHBIX HOCHTENEH
uHpopmanuu. TOMmoIOTHY ceTeil: 3Be3/1Has, IIMHHAS, KoyblieBast. CeTH 3aKpPBITOTO THIIA: JIOKAJIbHBIC
U pacrpe/ieJICHHbIE CETH, KOPIOpPaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOEe oOecreueHue: aaanrep,
KOTOPBIM  yIpaBiseTCs CHEHUaIbHONM TMpPOrpaMMoON  JpallBEpoM; OIEpallMOHHAs CHUCTEMA,
YOPaBISAOMAs KOMIBIOTEPOM, MPEIOCTABISAIONIUM PECYpChl; MPOTOKONBI - OCOOBIE S3bIKH, Ha
KOTOpBIX 0OMeHHBatoTCs uH(popmarueir kommbiotepsl B cetrt (TCP, TCP/IP, UDP). I'no6asnbHbIe
cetu pasnuunoro macirada (WAN —-WideAreaNet, MS Network u Internet). Bosmoskunoctu cetu
Wntepner. DOnektponHas mouta. Jloctym k  uHpopManmuoHHBIM  pecypcam. Cucrema
TeJIeKOH(pepeHINA. Aipecalust 1 IpOTOKOJIbl B IHTEpHET;

- MyJbTHMEHA — TMAJIOTOBAasi KOMITBIOTEPHAsI CHCTEMa, 0OeclieunBaronasi CHHTE3 TEeKCTa,
rpaduku, 3ByKa, peYdM W BHJICO. YCTPOHCTBA MyJbTHMeaua. TpeOOBaHHS K MYJIbTHMEIAWHBIM
CpeICTBaM KOMIBIOTEPOB. PacmmpeHHbIE BO3MOXHOCTH 00pabOTKH, TpeoOpa3oBaHUs, CHHTE3a
nHopmanuu (KOMITbIOTEpHAsT aHUMaIus, MoauduKanus H300paKeHUM, TpexmepHas Tpaduka).
MynsTuMeauitneie nporpaMmbl. [IporpaMmbl pejakTUpOBaHUs, MOHTaKa 3ByKa W BH€0. Buuaeo-
pPEeNaKTOPBl, MOAYH cHeld(PEKTOB, MOHTAKHBIE CTyAUU. DJICKTPOHHBIC MPEe3eHTAMH (OCHOBHBIE
Bo3MokHocTH MS PowerPoint), srtamel co3maHusi Tpe3cHTAlMi, CTPYKTypa MNPE3eHTAlud u
0Cc00EeHHOCTH paboTHI C PETAKTOPOM.

3.2 [IporpammHOe obecrieueHue:

- CTPYKTypa OIEPallMOHHBIX CHCTEM, MaKeThl MPHKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus mporpaMmubix cpeactB. CHCTEMHOE W TPUKIAIHOE MPOTPaMMHOE OOeCTIeUeHHE
[TK. O630p onepanuonubix cuctem (OC). I[Ipunnumnsl coznanus u coctaB OC: sapo, uHTEpPEIic,
npaitBepel. Kpartkas xapakrtepuctuka WINDOWS, moaynsubIi npunnun mnoctpoeHus. Cpena
WINDOWS: okna, ux »1eMeHThl, paboTa B MHOTOOKOHHOM pexume. PabGora ¢ oObekTamu
WINDOWS. Apnsiku u pabotra ¢ Humu. [lamku: co3gaHue, MepeMMEHOBAHHE, KOMUPOBAHUE U
nepeMenieHne 00beKTOB (MAloK W SPJIBIKOB), ynalieHne oO0BhekToB. Kop3uHa M ee Ha3HAa4YCHHE.
Hactpoiiku WINDOWS: nara u BpeMs, HacTpoHKa MBIIIM, HKpaHa. DJIEMEHTHl TEXHHUYECKOTO
ceppuca [IK: ycraHoBka oOnepallMOHHOW CHCTEMBI, CO3JIAHUE WHIAMBHAYAJIBHOW ONEpPAllMOHHOW
CpeIbl TOJBh30BATENS, MOJIEPKKA LEIOCTHOCTH WH(POPMANNH, PACIIMPEHHUE M MOJCPHH3AIUS
KOH(UTypalyy anmnapaTHbIX U IPOTPaMMHBIX CPEICTB,;

- tekctoBeiid pemakTop WORD, pemakTtoppl mMaTeMaTHYECKUX M XHMHUYECKHX (HOPMYIL.
OCHOBBI UCTIOJIB30BAHUS IPOTPaMM 00IIIEeTo Ha3HaYeHUs (KpaTKUi 0030p) HA MpUMeEpax TEKCTOBOTO
penakropa WORD, pegakTopoB MaremMaTHdeckKMxXx M XuMuueckux ¢opmyia. OcobeHHOCTH
tekcroBoro penakropa WORD. Beon u penaktupoBanue Tekcta. KonmupoBanue u mepeMenieHue



00BbeKTOB, padbota ¢ Tabimmamu. Beibop Buma, pasmepa mpudra, popMaTupoBaHUE CUMBOJIOB H
a03aneB. Kommpoanue ¢opmara. OcoOEHHOCTH CO37aHUS CCBHUIOK, oryaBieHuid. Co3maHue
JOKYMEHTOB pazNu4HbIX (opM (CTaHIAPTHBIX W HECTaHAApTHHIX). Mcmoib30BaHHE peNaKkTopa
MaTeMaTHYeCKUX (POpPMyJI B TEKCTOBBIX JOKYMEHTaX. PegakTop xumMudeckux Gopmyi, Ha3HaUYCHUE U
0coOeHHOCTH paboThl. KonmupoBanrue XuMuueckKux GopMyJ B TEKCTOBBIE TOKYMEHTHI;

- cucrema ympasienus 6azamu nanHeix ACCESS: coznmanme monb3oBarenbckux CYB/,
dbopMupoBaHuEe 3ampocoB, oT4eToB U (hopMm. MHPOpManmonHbie cucTteMbl. CHCTEMBI yIpaBICHUS
OaHkaMu W 0a3aMu JaHHBIX. PensuonHas Moaens ganHbIX. CTPYKTypa 3alucH, METOIbI JOCTYyIa K
nHpopmarmu. OOMeH ganHbIMU ¢ ApyrumMu npuiokeHussMu WINDOWS: tekcToBbIME perakTopaMu
Y DJICKTPOHHBIMU Tabnuiamu. Pensiimonnas 6a3za nanueix ACCESS. ['maBHOE OKHO, MEHIO KOMaH]I,
naHenb UHCTpyMeHToB. Co3/laHne U OTKphITHE 0a3bl NaHHBIX. BBOA U peaakTHpOBaHUE NaHHBIX B
pexxuMe TaOMUIBl U pexXUMe KOHCTpyKTopa. DOopMHUpOBaHUE 3ampoOCOB. 3ampochl MPOCTHIE H
MHOTOTAa0IMYHBIE, 3alpockl ¢ ycnousiMu. Co3nanue ot4eToB U Gopm. TexHoorus peanusanuu
npocreimux 3anau cpeacrsamu CYBJl ACCESS;

- pelIeHue BBIYHCIUTEIBHBIX 3amad ¢ wucnoib3oBanueM EXCEL: oOpaborka Tabmui,
MOCTPOCHUE TpaUKOB W JUarpaMM, BBIYHCICHHEC MATPUYHBIX BbIpaxkeHW. Ha3HaueHwue
anektpounbix Tabaunm (MS EXCEL). Ocobennoctu Ttabmuunoro mporeccopa EXCEL wu
UCIIOJIb30BAaHUE €ro JUIsl pelleHrs WHGOPMALMOHHBIX M MH)KEHEPHBIX 3a1ay. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomoTHass M OTHOCUTENbHas ajapecanus. Bwigenenue sdeex,
nepeMenieHne mo padouemy nucty. Pacuer mo dopmynam. Konupoanue dopmyin. IToctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHANBHBIX 3aBUCUMOCTEH U MOCTpOeHHE rpaduyeckux U300pakeHHid ¢
ucnonb3oBaHueM crannaptHeix Gpynkiuit EXCEL u macrepa ¢pynkuuii. [Toctpoenue noBepxHocTen
C HCIIONIb30BaHMEM MacTepa amarpamm. Pabora ¢ Tabnmmamu. dopmarupoBanue, odopmieHHe
Tabmui. YuciioBsle U mosb3oBaTenbckue (popmartsl. CBomHble Tabmuiel. [locTpoeHne auarpamm.
Pa3zpaboTka m peanu3zaiusi MPOCTEUITUX AITOPUTMOB C UCIOIB30BaHUEM Bo3MoxkHocTelh EXCEL
(HaxoXJeHNEe MaKCUMAIbHOTO (MUHUMAJIBHOI'0) SJIEMEHTA BEKTOPA M MaTPHULIbI, HAXOKIEHUE CYMMBbI
3JIEMEHTOB BEKTOpPa U MATPUIIbl, BEIUUCICHIE MAaTPUUHBIX BBIPAXKECHHIN).

3.3. ANITOpUTMBI 1 OCHOBBI IPOrPAMMHUPOBAHUS:

- QJITOPUTMBI, THUIBI anropuT™MoB. [loHsATHE anroput™ma u ero cBoicTBa. CrocoObl 3amucu
aNropuTMOB. MOIYIBHBIN MPUHITUT TIOCTPOSHUS AIITOPUTMOB U TIPOTPaAMM;

- XapaKTepUCTUKH S3BIKOB MpOrpaMMHUpoBaHUs. OCHOBHBIE CTPYKTYphl H TPUHITUIIBI
CTPYKTYPHOTO TpOTpaMMHpOBaHus wWmocTpanus. CTPYKTypHOE TPOTrpaMMHUpPOBAHHE, €ro
ocobenHocTH. TexXHONOTHsI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMHPOBAHUS; CBOMCTBA SI3BIKOB!
HaCJIeJOBaHHEe, UHKAMCYJISIH, MToTUMOophu3M. [ToHATHS S3bIKOB: KJIACCHl U OOBEKTHI. DBOJIIOLUS U
KJ1acCU(pUKaus sI3bIKOB IMTporpaMMupoBanus. [IoHATHS TpaHCISIIMY, KOMITUIISLIUY, HHTEPIIPETALUH,
uX pasnuuusi. bazoBele anropuTMHUEcCKHe KOHCTPYKIHMH (CJeIOBaHUE, BETBJICHUE, MMOBTOPEHHE),
npuMepsl uUx peanu3anud. OCHOBHBIE KOHCTPYKIIMHM SI3BIKOB TPOTPAaMMHPOBaHUS. SI3bIKK
MPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

- BBIYMCIHTENbHbIE aJTOPUTMBI U TpOrpaMMHbIe peanm3anuu Ha VBA nmns o6pabortku
uHpopmanuu Ilponecc pemenus 3amad Ha KommbioTepax. [IporpammupoBanue Ha s3pike VBA!
OCHOBHBIE OIEPATOPHI SI3bIKA, MpOLEAYypbl U (yHKIHMUA. PazpaboTka M peanu3anus MPOCTEHITNX
aNToOpuTMOB 00paboTku nH(popManuu (pemeHne 3a1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopManumn). YuciaeHHbIE METOAbl aHalU3a OJHOTO HEJIMHEMHOro ypaBHEHHS: MOUCK KOPHEW,
pellieHre 3a/Jaydl OJHOMEPHON ONTUMH3AIMK (HAXOXICHHE TOYEK MaKCUMyMa M MUHHUMYyMa
dbyHkun). Meroabl cTaTHCTUYECKON 00pabOTKM pe3yibTaTOB H3MEPEHUN OJHON BEITUYMHBIL:



BBIUMCJICHHE TOYEYHBIX (CpEeIHEero, TUCIEPCUH, CTaHIapTa) U MHTEPBAJIbHBIX OLEHOK CIydalHON
BEJIMUMHBI.

3.4. 3amura uHbopManuu:

- aJTOPUTMBI 3alUTHl HHPOPMAIIUU: METOABI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U O0ophda ¢
HuMHu. [loHsATHe O€30MacHOCTH KOMIIBIOTEpHOW WH(OpMammu: HAAEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTH JaHHBIX, 3AIIUTA OT BHECEHUS M3MEHEHHI HEYTIOJIHOMOUYEHHBIMU JIUI[AMHU, COXPAHCHUE
TaHBI IEPENUCKH B SJIEKTPOHHOHN ceTH. MeTO bl peann3aliiy 3aiu Tl HHPOPMAIIUU: TPOrpaMMHEIE,
amnmaparHble, OpraHW3alMoOHHBIE. VICTOpUS BO3HMKHOBEHHSI BHPYCOB M aHTHBHPYCOB. CIOCOOBI
3apakeHus, 3ammTel U O00prObl ¢ BUpycamMu. OcCOOEHHOCTH pPaOOTHI AJITOPUTMOB BHPYCOB:
PE3UIEHTHOCTD, MOJIUMOPPHUUHOCTD U caMmolindpoBanue. KomneioTepHble BUPYCHI, UX criennuduka
u antuBupycHele nporpammbl (Kacmepckwuii, Dr. Web, Avast, AVG). Cnoco0bl mmbpoBanus u
nepenayr UHGOpPMAMKU HAa AaTbHUE PacCTOSHUS. OTKPBITHIM M 3aKPHITHIA KIIOYH MIH(POBAHMUS.
JedparmenTanus 1ucka.

4. O0beM yueOHOH TUCIMIIINHBI:

O6bem
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpya0eMKOCTb JMCHUILIHHBI 0 Y4€0HOMY IIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 0,39 14
Jlexuuu (Jlek) 0,27 10
JlabopaTtophbie paboTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,11 4
CamocronTesnnnasi padora (CP): 3,5 126
Buja koHTpoJsi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®usnkay» (b1.5.18)

1. Heab AUCHMILIMHBI: IPHOOPETEHUE CTYICHTAMU 3HAHHM TI0 OCHOBHBIM pa3zienam (U3HKu
¥ YMEHHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCITUILINHAX.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradams CIETYIONIAMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctu (OTTK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHMSI O COBPEMEHHOM (M3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpY Karomiero Mupa u siperuit mpupos (OITK-2).

3uams.

- (hu3nYecKre OCHOBBI MEXaHUKH, (PU3UKU KOJIEOAHUI U BOJIH, 3JICKTPUUECTBA U MarHETU3MA,
JIEKTPOIMHAMUKH, CTATHCTHYCCKON (PU3UKH U TCPMOJTMHAMUKH, KBAHTOBOH (PU3UKH;

- CMBICT (PYHIAMEHTAIBHBIX (U3MYECKUX 3aKOHOB, TPUHIIUIIOB W TIOCTYJIATOB;, WX
(GbOopMyJIMPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (U3MYECKUX SBICHUH ¢ (pyHIAaMEHTaIbHBIMU MPUHIMIIAMU U
3aKOHAMHU (DU3HKHY;

- OCHOBHBIE METOIbI PEIICHUS 3a]]a4 M0 OMUCAHHIO (PUBNUECKUX SBICHUM;

- METO/BI 00pPaOOTKH Pe3ynbTaTOB (PU3UYECKOTO IKCTICPUMEHTA.

Ymemy:

- TPUMEHATh TEOPETUYCCKHE 3HAHUS W IKCIICPUMCHTAIBHBIC METOJIBI UCCIICIOBAHMS TIPU
pemeHnn mpoheCCHOHATBHBIX 3a/1a4;

- MPOBOJIUTH PACUETHI, OCYIIECTBIIATh aHAJIM3 M HAa OCHOBE STOTO JeNaTh 0OOCHOBAaHHBIE
BBIBO/IBI;

- aHAJIM3UPOBATH PE3yJIbTAThl HAONIONEHUN M HKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

- OmpeneisaTh XapakTep (PU3MUECKHX MPOIECCOB IO KOMIUIEKCY AKCIEPUMEHTaIbHOU
UH(OPMALIUH TIPH TTIOMOIIH TpadUKOB, TAOIHII U YPaBHEHUH;

- TPEACTaBIATh O00paOOTaHHYIO SKCIEPUMEHTAJIBHYIO M TEOPETHUECKYI0 MH(pOpPMAaLHUI0 B
YCTHOM M NMUCHMEHHOW (popMe, B TOM HYHCIE C HCIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA.

Braoemy:

- HaBBIKaMHU PabOThI C MUPOKUM KPYyroM (pu3ndecKux mprudOpoB U 000pyA0BaHUS;

- HaBbIKaMU 00OCHOBAHUS CBOUX CY>KJIEHUH M BHIOOpA METO/a UCCIIEIOBAHUS.

3. KpaTkoe conep:kaHue TUCHHUIIMHBI:

CEMECTP 2

BBenenne

[Mpenmer du3uku. Metoapl (HU3MUECKOTO HCCIICIOBAHUS: OIBIT, TUIIOTE3a, IKCIICPUMEHT,
TEOpHS.

dusnyeckne 0CHOBLI MEXaHUKH

[Ipenmer kunematuku. Ilepememenne, ckopocTh, yckopeHue. Kunematuueckue
XapaKTEpUCTUKU BpallaTelbHOrO JBUKEHUA. 3aKOHbl HbIOTOHA. 3aKOH BCEMUPHOrO TATOTEHUSI.
JIBr>keHue Tena nepeMeHHON Macchl. 3aKOH BCEMUPHOIO TATOTEHMs. [[BUKEHHE Tena nepeMeHHON



Macchel. YpaBHenus Memepckoro. @opmyna [{unonkoBckoro. Ynpyruii 1 Heynpyruil yaapsl MapoB.
MoMeHT HHEepIIUK MaTEePUAIBHOW TOYKH U TBEPIOTO Tesia. KnHeMaTnka rapMOHHYECKUX KOJICOaHMiA.
HuddepeHunansHoe ypaBHEHHE TapMOHHMYECKHX KoseOaHuil. [loHsiTHe O 3aryXalmux W
BBIHYKJICHHBIX KoJeOaHusx. BomHoBoe ABMKeHUE. BOHBI IPOIONIbHBIE U MTOTIEPEYHbIE.

OCcHOBBI MOJIEKYJISAPHOH (PU3UKH

DneMeHThl TepMOIUHAMUKHA U (PU3MUEcKOo kuHeTHKH. WneanpHbli ra3. Pacmnpenenenue
bonbriMana u ero oOmedwusnueckuii cMbIci. PeanpHbIi Ta3. YpaBHenue Bao-aep-Baanbca.
Tepmonunamuueckuit Metos B pusuke. PaBHoBecHbIe cocTostHUs. Hauana repmoaunHamuku. [{ukibr.
DHTpONUSI U €€ CTaTHUCTHYECKOe ToiKoBaHue. SBinenue mnepeHoca. Juddysusa. 3akon Duka.
TennonpoBoanocTs. 3akoH @ypre. BHyTpeHHEee TpeHue (Bs3kocTh). 3akoH HpioToHAa.

DJIEKTPOCTATHKA M MOCTOSTHHBIN 3JIEKTPUYECKHIl TOK
Teopema  Octporpanckoro-I'aycca.  /Iumnons.

3akoH  KyroHa. Husnextpuku B

AIIEKTPOCTATUYECKOM II0JIE.
CEMECTP 3
JIEKTPOMATHEeTH3M
3akoH  Awmmnepa. 3akoH

DJIEKTpOMAarHuTHasi MHAYKIKS. Y paBHeHHE MakcBea.

buo-Casapa-Jlamaca. Cuna  Jlopenma.  MarseTuku.

Onrtuka

Nurtepdepentus BonH. dudpakius BonH. [lonspuzamus BonH. TemnoBoe u3nydeHue. 3aKoH
Kupxroda. I'nnoresa Ilnanka. KBantoBoe 00bsicHeHHE TeIoBOro n3nydenus. Dpdext Komnrona.
Anepnas monens aroma. [loctynarsl bopa. AToM Bomopoza no bopy.

JJieMeHThl KBAHTOBOH (pU3UKH

I'nnoresa ne bpoinsa. BonnoBoe ypaBHenue IllpenuHrepa mis CTalMOHAPHBIX COCTOSHHM.
Oneiter  [repra-I'epnaxa. MuorosnekTpoHHbI aToM. Dddekr 3eemana. [Ipwammm [laymm.
KBanToBbIe cTatucTuueckue pacupeneneHus bose-Ditnmreiina u ®epmu-lupaka. DoHOHBI. 3aKOHBI
Hebas u DifHmTeliHa. XapakTEPUCTUKU SApa: 3apsjl, Macca, YHEPTUs CBS3M HYKIOHOB. SlmepHbie
peakiuu. yHaaMeHTaIbHbIE B3aUMOJEHCTBHS 1 OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHII.

4. O0beM yueOHOH TUCHMIINHBI:

O6bem
Buabi yueOHoii padoThl B 3auetnbIx B akanmem.
eIIMHHIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHy 12,0 432
AyIuTOPHBIE 3aHITHS: 1,39 50
Jlexumwm (Jlek) 0,5 18
JlaGopatopusie pabots (J1ab) 0,39 14
[paxruyeckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP): 10,11 364
Bujx KOHTpOJIS: IK3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«O6masi u Heopranuveckasi xumus» (b1.5.19)

1. Henp AUMCHMIVIMHBI: TPHOOpETEHHE 3HAHMNM M KOMIETCHIMH, (QOpMUPOBAHUE
COBPEMEHHBIX MPECTaBICHUN B 00JIaCTH TEOPETUIECKIUX OCHOB XUMHH U XUMHH JIEMEHTOB.

2.B pe3yJbTaTe M3y4YeHUs] TUCHUILUINHBI CTYI€HT J0JIKEH:

Obradamse CleqyONIUMA KOMIETSHIIHSIMHE:

- CIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonansHoi nestensaoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
Pa3JIMYHBIX KJAcCaX XMMUYECKUX COCAUHEHUH ISl IOHUMAHMS CBOKMCTB MaTE€pUAIOB U MEXaHH3Ma
XHUMHYECKHUX MPOIECCOB, IPOTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3namo:

- 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJI;

- OCHOBBI TEOPUH XUMUYECKON CBSI3M B COCAMHEHUSX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUH;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHUX TPOIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSIHUS;

- METO/IbI ONMCAHMSI XUMHUYECKUX PABHOBECHUI B paCTBOPax 3JEKTPOJIUTOB;

- CTPOEHUE U CBOMCTBA KOOPIMHALIMOHHBIX COCUHEHUN;

- XUMHUYECKHE CBOMCTBA 3JIEMEHTOB PAa3JUYHBIX TPYII MEPUOAUYECKON CUCTEMBI U HUX
BAKHEMIIUX COCTUHEHUM.

Ymemo:

- BBINIOJIHATH OCHOBHBIE XUMHYECKHUE OIEpaldU, OINPEACISITh TEPMOJAMHAMHUYECCKUE
XapaKTEPUCTUKA XUMUYECKUX PEAKIU U PaBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB;

- UCIIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOIMHAMUYECKHE CIIPABOYHBIC TAHHBIC
JUTSL pelieHus mpodeccnoHalbHbIX 3a/1a4;

- IPOTHO3UPOBATH BIMSHUE PA3IUYHbIX (DaKTOPOB HA PaBHOBECHE B XUMHUYECKUX PEAKLIUAX.

Bnaoems:

- TEOPETUUECKUMHU METOJAMH OINMCAHUS CBOWMCTB MPOCTBIX U CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS HMX aTOMOB U TMOJOKEHUS B MEPUOJUYECKON CHUCTEME XMMHYECKUX
AJIEMEHTOB;

- DKCIIEPUMEHTAIILHBIMU METOJIaMU OTPEACIICHUsI HEKOTOPBIX (PU3UKO-XUMHUYECKUX CBONCTB
HEOPraHUYECKUX COCTUHEHHUN.

3. KpaTkoe cogepsxaHue TUCHUILINHBI:

CtpoeHne aTOMOB U NEPUOJUYECKUIN 3aKOH.

BonHoBble cBolicTBa MaTepHaibHBIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHouleHne
HeomnpeaeneHHoctel [eiizenOepra. [lousTue o kBaHTOBOM MexaHuke U ypaBHeHuu Llpeaunrepa.

CoBpemenHas GopMyIHpPOBKa EPUOANUECKOTO 3aK0oHa. [leproaudeckas cuctema u ee CBsI3b
CO CTPOEHUEM aTOMOB. 3arllOJHEHHE AJIEKTPOHHBIX CIOE€B U 000JIOYEK aTOMOB B MEPHOIUYECKON
cucreme oaiemeHtoB JI.JMI. MenneneeBa. CteneHH OKHCICHHS. BakHEHIHe OKUCIUTETN H
BOCCTAaHOBUTEHU. BakHeilIe cXxeMbl TPEBPAICHHS BEIIECTB B OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKkusx.

XHUMHYECKas CBA3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHas1 CBSI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBs3€il. PaccMoTpenue cxem
MEPEeKPHIBAHUS ATOMHBIX OpOuTaNei mpu oOpa3oBaHKUK CBsA3EH B MoJieKynax. OCHOBHBIE TIOJIOKEHUS
MeTosia MoneKyJspHbIX opoutaneir (MO JIKAO). OOuie cBeieHUS O KOMIUIEKCHBIX COSTUHEHUSX,



UX CTpOeHHE. MeXMOJEKyIsIpHasl U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAsA CBsA3b. MlOHHAs CB3b Kak
MpEeACIbHBIA  Cllydail KOBAJICHTHOW CBsi3u. OOImMe TPEACTaBICHUS O MEXKMOJEKYIIPHOM
B3aUMO/ICHCTBUU: OPUEHTALIMOHHOE, MHAYKIIUOHHOE, JUCIIEPCUOHHOE B3aUMO/ICHCTBUSI.

DHepreTuka peaklmii 1 XMuMUYECKOe paBHOBECHE.

[loHATHEe O XUMHMYECKOW TEpMOJIMHAMMKE, TEPMOJWHAMHYECKUE (YHKUUU COCTOSHUS
(xapakTepuctuieckne (QyHKINN). XUMUYECKOe paBHOBecHe. VICTHHHOE U KaKyIIeecs paBHOBECHSI.
KoncranTa xuMudeckoro paBHOBECHA. SHGKTPOXI/IMI/I‘IGCKI/IG MMponecCChl, MOHATUC 00 QJICKTPOAHBIX
MOTEHITHANTAaX. DIIEKTPOJABUIKYIIASI CHJIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA U KPUTCPUIA
CaMOITPOU3BOJIBHOTO MPOTEKAHMS MPOLECCOB.

PaBHOBecus B pacTBOpax

[Iporueccel, conpoBokaarOIIe 00pa30BaHKE KHUIKIUX HCTUHHBIX PACTBOPOB HEANIEKTPOIUTOB
Y DIIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOIIMMPOBAHHBIE ANEKTPOIUTHI. CTENEHb AUCCOLMAIIIH.
Koncranra pucconmanuu. PaBHOBecue B cHUCTEME, COCTOAIIEH M3 HACBIIIEHHOTO pacTBOpa
MaJopacTBOPUMOTO 3JIEKTPOJIUTAa U €ro KpucTauioB. PaBHOBecue B pacTBOpax KOMIUIEKCHBIX
COCHHHGHHﬁ. PasHOBecue aucconranvi BOJAbl, HOHHOC IMPOU3BCACHUC BOJAbI U €T'0 3aBUCUMOCTD OT
temniepatypsl. llkana pH. I'maponus conen.

CKOpOCTh peakiuii U KaTaaus.

[TonsiTne o xumuyecko KuHeTHKE. OIHOCTAAMITHBIE W CIOXKHBIE pPEaKIUU. 3aKOH
JeicTByomUX Macc. KoHCTaHTa CKOpOCTH peakuud. MOJEKyIsIpHOCTh M TOPSIOK PEAKLUU.
3aBUCUMOCTh CKOPOCTH pPEaklUUU OT TEeMIEpaTypbl; SHTAJbINA AaKTUBALMHU. ['OMOTEHHBIH H
TeTEPOreHHBIN KaTaaus.

XHMUS S- U P- JJIIEMEHTOB

Bopopoa-nepBelii  3J€MEHT MNEPUOJIMYECKOM CHUCTEMBI, €ro JBOWCTBEHHOE MOJIOKEHHUE.
Onementol 1 - 2 u 13 - 18 rpynn mepuoguveckoil CUCTeMbl. 3aKOHOMEPHOCTH B H3MCHCHHH
ANEKTPOHHBIX KOH(MUTYpAIii, BETHUYUH PAANYCOB, JJIEKTPOOTPHUIIATEILHOCTH U YSHEPTHH HOHU3AINH
aToMOB. TUNHWYHBIE CTEMEHU OKHUCIEHHUS. XUMHYECKHE CBOWCTBA MPOCTHIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHH U CBOMCTBaX OCHOBHBIX TUIIOB coeIMHEHUN. [IpupoaHbIe COeTMHEHNS,
MOJTyYeHUE U IPUMEHEHHE.

Xumust d- u f- anemenTos

Onementsl 3-12 Tpynm MEepUOIUYECKOW CHUCTEMBL. 3aKOHOMEPHOCTH B H3MCHCHHH
JNEKTPOHHBIX KOHQUTypalui, BEIUYUH PaTUyCOB, SJHEPIMH HOHHU3AIMHU, XapaKTEPHBIX CTEMeHeH
OKHUCJICHHS, KOOPAMHAIIMOHHBIX Yuced aTtoMmMoB. [IpupoaHble COeTUHEHHs, TMOJy4YeHHE U
COTOCTaBJICHHE (PU3NYECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHE U CBOIMCTBA
OCHOBHBIX THIIOB coeainHeHui. OcobeHHOCTH f- 311eMeHTOB.



4. O0bem y4eOHOH TUCHUILINHBI:

Ob6bveMm
Buabl yue6Hoii paGoThI B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 7,0 252
AYyIUTOPHBIE 3aHATHUS: 0,66 24
Jlexumnm (Jlek) 0,22 8
Jlaboparopusie paboTs (JIab) 0,22 8
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 6,09 219
Buja KOHTPOJIAA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Oprannyeckas xumus» (61.5.20)

1. Heab QUCHUIUIMHBI: TPUOOpPETEHHE CTYIEHTAMH 3HAHUNA O CTPOCHHHM OPTaHHYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHBIX KJIACCOB OPraHUYECKUX COCITMHEHUN U
METOJIaX UX MOTYYCHHs], KaK TMPOMBIIUICHHBIX, TaK ¥ TA00OPATOPHBIX.

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obaadamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CITOCOOHOCTHIO K CaMOOpraHu3auu u camoobpaszoBanuio (OK-7);

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILINH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCTOJB30BaTh 3HAHHMS O COBPEMEHHOHW (hM3MUYECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEILIECTBAa Il  [MOHUMAaHUS
OKpy>karomiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUECKOU CBSI3H B
Pa3IMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH JIJIsl TOHUMAaHMs CBOMCTB MaTEpHaJIOB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONIUX B OKpyskatoiieM mupe (OITK-3).

3nams:

- TEOPETHYECKHUE OCHOBBI CTPOEHHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

- CIOCcOOBI TONYYEHUS M XHMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCIMHECHM;

- OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAHUYECKUX PEAKIIUN.

Ymems:

- MPUMEHATHh TEOPETUYECKHUE 3HAHUS JIJII CUHTE3a OPTaHMYECKUX COCAMHECHHM Pa3TuYHBIX
KJIaCCOB;

- AHAJIU3UPOBATH U MPEJCKA3BIBATh PEAKLIIMOHHBIE CBOMCTBA OPraHUYECKUX COECINHEHNN;

- COCTaBIIATh CXEMbI CUHTE3a OPraHUYECKUX COCANHEHUH, 3aJaHHOTO CTPOCHHUS.

Bnaoems:

- OCHOBaMH HOMEHKJIATYPbI U KJIacCU(DHUKAIINY OPraHUIECKUX COCTMHEHU;

- OCHOBHBIMHU T€OPETUYECKUMHU MPE/ICTABICHUSIMHU B OPTraHUYECKON XUMUH;

- HaBBIKAMH 00OCHOBAHHUS PAIIOHATBHBIX CITOCOOOB IMOTYUYCHHSI OPraHUICCKIX BEIICCTB.

3. KpaTkoe conepixaHue TUCHMILIMHBI

HomMmeHnknatypa oprannyeckux coelMHeHUN. Teopuss XMMUYECKOT0 CTPOEHUS U HACBIIICHHBIE
yrieogopoasl (YB). Ilpupona koBanentHoit cBsizu. Dopmynbel Jlstonca. dopManbHBIN 3aps.
Oddexter 3amectuteneit. [IpomexyTouHbIE COCAMHEHHMS] W YACTHUIBl OPTaHUYECKUX PEAKIUSIX.
OHepreTuyeckas auarpaMma peakuuu. MexaHu3m peakiuu. Crepeou3omepusi, €€ BUIbl U
0003HaYCHMSI.

Ammndartrueckue coequHeHus. HachillieHHbIE 1 HEHACHIICHHBIE Y B. ANTKaHbI, TUKI0ATKAHBI,
AJIKEHBI, aJKWHBI, TIOJIMEHBI (IUeHBI). B KaxXIoM Ki1acce paccMaTpUBAIOTCS CIIECAYIOUTUE Pa3Jeiibl:
U30MepHsi, HOMEHKJIATypa, (PU3HUECKUe M XHMHIECKHAE CBOWCTBA, CITOCOOBI TIOTyUYeHUs. MeXaHU3MBbI
peakuuii. JHepreTuyecKas quarpaMMa peaxkiui.

Apomatudeckue coeauHeHus. Teopun apomarnaHocTu. CoequHEHUsT OEH30ILHOTO PsJIa.

N3omepus. Homenknatypa. CrnocoObl mosyueHus. XUMHUYECKHe cBoiicTBa. BnmsHue
3aMecTuTeneil B OCH30JbHOM KOJbIIE Ha HAMpaBlICHHE U CKOPOCTh PEaKIUi 3IEKTPO(GUIBLHOTO
3aMelIeHUs.



4. O0beM y4eOHOH TUCHHUIJIMHBI:

Ob6bveMm
Buabl yue6Hoii paGoThI B 3auerHbIxX B akanmem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 5,0 180
AYyIUTOPHBbIE 3aHATHUS: 0,66 24
Jlexumnm (Jlek) 0,33 12
Jlaboparopusie paboTs (JIab) - -

[Mpaktuueckue 3ansatus (I13) 0,33 12
CamocrositesabHas padora (CP): 4,09 147
BuJ KOHTPOJIAA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«ConuaabHo-nonutudeckas ucropus» (b1.B.0O/1.1)
1. Heap AMCHUNIMHBI — MPUOOPETEHHE CTYJEHTAMH HAY4YHBIX 3HAaHUH B 00IacTU
COLMAJIbHO-TIOIUTUYECKON JKU3HU 00IIecTBa yepe3 aHanu3 ucropuu Poccun XX-XXI BB.
2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obnadoams crenyromUMA KOMIETEHIIHSIMHU:

- CIOCOOHOCTBIO AHANM3UPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 001IeCTBa A1 OopMHUPOBaHUs TpakaaHckoi mosuimu (OK-2).

3uamo:
- OCHOBHBIE (haKThl M COOBITHS COLMaANIbHO-TToMUTHYecKOi nctopuu Poccrn XX-XXI BB.;

- CYIIHOCTb, XapaKTep U 0OCOOEHHOCTH OCHOBHBIX 3TAIMOB COMMAIBHO-TIOJIMTUYECKOW UCTOPUHT
Poccun HoBelilIET0 BpEMEHHU;

- 00111M€ 3aKOHOMEPHOCTH COLIMAIbHO-TIOJINTUYECKOTO MPOLIECCa;
- MECTO U POJIb Pa3IMYHBIX COI[HAIBHBIX TPy B 00IIECTBE;

- BJIMAHUC TOCYAapCTBa U OTACJIBbHBIX OGH.[GCTBGHHO'HOHI/ITI/I‘-ICCKI/IX CHUJI Ha I/ICTOpI/I‘IeCKI/Iﬁ
nporecc.

Ymems:

- AHAJIM3UPOBATH U MOHUMATh MHPOBO33PCHUCCKUC, COUHUAIIBHO W JIMYHOCTHO 3HAYHMMBIC
po0JIEMbl HCTOPUYECKOTO MPOIIECCa;

- BCCTH JOUCKYCCHIO, APTYMCHTHUPOBAHO OTCTAWMBATH CBOI IIO3ULHUIO II0 aKTyaJlbHbIM
COINAJIBHO-TIOJIUTUYCCKHUM COOBITHSIM COBpCMCHHOI\/'I HCTOpUHA POCCI/II/I;

- OPUCHTHUPOBATLCA B CUCTEMEC COBPCMECHHBIX COIMUAJIBHO-TIOJIMTUICCKUX TGXHOHOFHﬁ;

- YMETh ONpeAeNsaTh CHelU(PUKY U MECTO OTIENIbHBIX COOBITUH U SIBIEHUH B COLMAJIbHO-
nonutuyeckot uctopuu Pocecnn XX-XXI BB.

Braoemes:
- KaTeropuaIbHO-MIOHSITUHHBIM alapaToM U3y4aeMOU JUCIUTUINHBL,
- METOJAMH COLIHAIILHO-TIOJIMTUYECKOTO aHAIN3a OOIIECTBEHHON KU3HU;

- HaBBIKAMH ITOJIMTHYECKOM KYJBbTYPbI IJIsA BLIpa6OTKI/I CHUCTCMHOTI'0, ICJIOCTHOTI'O B3IJIs1Aa Ha
COLNAJIBHO-TIOJIUTUYCCKUC COOBITHS.

3. Kparkoe comepxxanue 1M CHUILTHHBI
Monayas 1. I'ocyoapcmeo u norumuueckas eracmo 6 ucmopuu Poccuu (XX-XXI 68).

[IpenmeT conmanbHO-NIOIUTHYECKON HCTOpUM Poccun.



MecTo colManbHO-TIOJIMTUYECKOW HCTOPUM B CHUCTEME HCTOPUYECKOTOo 3HaHus. Monenn
MMOHUMAaHUA U UHTEPIPETALUH COLIMATBLHO-TIOIMTHYECKOT0 Tiporiecca. [[oHITuiiHO-KaTeropruanbHbIi
anmapar, MeTOAbl, (DYHKIHUH COIMAIBbHO-TIONUTHYECKOM HCTOpUU. Tpaguluu TOJUTHYECKOTO
aHalM3a HWCTOPUYECKOr0 Tpollecca B OTEYECTBEHHON Hayke. XapakTep U OCOOEHHOCTH
MOJINTUYECKOU KyJIbTypbl Poccun.

INocynapctBo B uctropuu Poccun (XX-XXI BB.).

[lonatue rocymapctBa W ero ¢yHkiuuu. DPOpMbl TpPaBICHUS M TOCYAAPCTBEHHO-
TEPPUTOPUANBHOTO  yCTpoicTBa.  M3mMeHeHuss (QopM  TpaBieHHs H  TOCYJapCTBEHHO-
TeppUTOpUANbHOro yctpoiicTBa B uctopun Poccum XX-XXI BB. IIpoGnemsl (opmupoBanus u
pa3BuTHs MapilaMeHTapu3Ma, MPaBOBOTO TOCYAAPCTBA U IpakJaaHCKOTo obmiecTBa B Poccun B XX-
XXI BB.

Doy noautuyeckoro pexuma Poccun B XX-XXI BB.

[TonsiTHEe W TUIBI MOJUTHYECKUX PEKUMOB. TOTANIMTAPU3M, aBTOPUTAPU3M, JIEMOKPATHUS.
CoBpeMeHHbIE TEOPUH JEMOKPATHH.

[Tonmutnaeckuit pexum napckoit Poccun. Ilonutnueckne pesxumpl COBETCKOrO rocyAapcTBa.
[TonuTueckuit pesxum coBpeMeHHon Poccun.

Mopnyas 2. Ocnognvle coyuanvro-noaumudeckue npoyeccwol 6 ucmopuu Poccuu XX-XXI 66. u
ux cybvexmol.

2.1. Uneonoruu n naptuu B counanbHo-noautuaeckoi ucropuu Poccun XX-XXI BB.

Hctopusi craHoBieHus: mapTuil U napTuiHOM cucteMbl B Poccum. IlaptuitHas cuctema
coBpeMmeHHo# Poccun.

XapaKkTepUCTUKHA OCHOBHBIX HJICOJIOTMYECKUX TEUEHUH COBPEMEHHOCTU U MX OTPAKECHUE B
ucropun Poccun XX-XXI BB .

2.2. Pepomonnu 1 pehopmbl B HOBeMel ncropun Poccun.

PeBonrorus 1 pedopMbl: IOHATHE U CYIIHOCTh. PEBONIONMH B POCCUHCKON MCTOPUU U UX
nociencteus. Pedopmbr XX Beka. [IpoGmembl MonmepHM3anuMu  coBpeMeHHOW Poccum.
PedopmupoBanue cCOBpeMEHHOT'O POCCHHCKOTO O0IIEeCTBA: MTPOOIEMBI M IIEPCTIICKTUBBI.

2.3. XapaKTepHCTUKa COLUAIbHO-KJIACCOBON CTPYKTYPhI pOCCUICKOro 00I11eCTBa.

[TonsiTe COLMATBHO-KIACCOBOM CTPYKTYPBI: COCJOBHS, KIJIACChl, COIMAIBHBIC TPYIIIHI.
Tpanchopmanus COIMATBHO-KIACCOBOM CTPYKTYphl OOIIECTBa Ha PAa3IMYHBIX dTanax HCTOPUU
Poccun.

Moayas 3. Hayuonanvnvie omnowernus 6 Poccuu XX-XXI 66. Buewnsas noaumuxa Poccuu 6
Hogeuwel UCmopuu.

3.1. HarmmoHannHEBIE OTHOIIIEHNS U HalnoHaibHas noautuka Poccun XX-XXI BB.

Ocobennoctn  opmupoBanust Poccum  Kak  MHOTOHALMOHAJIBHOTO  TOCYJapCTBa;
XapaKTepUCTHKA €€ HAIMOHAJBHOIO cocTaBa. HalmoHaIbHO-TrOCYy/1apCTBEHHOE CTPOMTEILCTBO B
Poccun: ot ummepnn k dheaeparyy. DTHONOIUTUYECKHIE MTPOIIECCH B COBpeMeHHO# Poccun.



3.2. Buemnsas nonutuka Poccun (XX-XXI BB).

HammonaneHble HHTEPECH M BHELIHSAS NTONUTUKA. BHemHsAa nonmutuka Poccun B Hawane XX

BeKa. MHUpOBbIEC BOWHBI U U3MEHEHHUS B CUCTEME MEXKyHAPOJAHBIX OTHOLIEHUN. BHEIHSAS OIUTUKH

Poccnn Ha coBpemenHoM 3Tane. Mecto u poias Poccun B COBpeMEHHOM MUDE.

4. O0bem y4eOHOH TUCHMILINHBI:

Ob6bveMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eAMHULAX Yacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHy 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,17 6
Jlexumnm (Jlek) 0,17 6
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,72 62
Buja koHTpossi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«HcTopus punocopun» (b1.B.0O/1.2)

1. Heap (ucUMIMHBI — cHOPMHUPOBATH Y CTYJACHTOB KOMIUIEKCHOE MPEICTABICHHE O POTIU
u Mecte punocoun B CUCTEME TYMAaHUTAPHBIX, COIIMAIBHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMUTH
uX ¢ ocHoBamMH (umocockoro 3HaHUS, HEOOXOAUMBIMH [UIsl PEIICHUS TEOPETHUYECKUX U
MPaKTUYECKUX 3a]1ay.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKEH:

Obnadoams cleayroIMUMA KOMIETEHIHSIMHU:

- CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI (huimocopckux 3HaHMUA s (OPMHPOBAHUS
MEpoBo33peHueckoii nosuimu (OK-1).

3name:

- OCHOBHOE COJIep’KaHWE TJIABHBIX (PMIOCO(PCKUX IIKOJ W HANPABICHHUH, MPEICTABUTEIICH
ATHUX IIKOJI, CBSA3b U pa3inuune ux GuiaocoPCcKux uaeu, cBs3b UCTOPUKO-PUIOCODCKUX KOHIICTIITUHN C
COBPEMEHHBIMHU TIPOOIEeMaMy HHIUBUIYITHOW M OOIECTBEHHOW YKH3HH.

Ymems:

- MOHMMATh W AaHAJU3UPOBATh MHUPOBO33PEHUYECKUE, COLMAIBHBIE U WHIUBUIYaJbHBIC
po0OJIeMbl COBPEMEHHOM KU3HM;

- TPaMOTHO BECTH JIUCKYCCHIO, apPTYMEHTHPOBAHO OTCTaWBaTh CBOIO MO3HIIMIO MO 3HAYUMBIM
¢mnocopckum mpobieMaM COBPEMEHHOM JKM3HM, ONHMPAsCh Ha HapaOOTaHHBIH B HCTOPUHU
¢unocopun marepua;

- IPUMEHSATh MOJTyYCHHbIE PHIIOCOPCKUE 3HAHUS K PEHICHUIO IPOPECCHOHATIBHBIX 3aj1au.
Braoems:

- IpeacTaBlIeHUAMU O puiocodun Kak HayKe U CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapPHOTO 3HAHUS; OCHOBaMU (PUIOCOPCKOTO MBIIIICHUS;

- KaTeroOpualIbHBIM aIapaToOM H3y4aeMOi JUCIUIUTNHBI, GUI0CO)CKUMU METOJaMH aHAJIH3a
pa3nu4YHBIX TPo0IeM, HaBBIKAMH GHIIOCOPCKOM KYIBTYPHI U BBIPAOOTKH CHCTEMHOTO, IIEJIOCTHOTO
B3IVIS1a HA JCHCTBUTEIBLHOCTh U MECTO XMMHHM M XUMHUYECKOW TEXHOJIOTMH B LIEJIOCTHOM KapTHHE
MHpa.

3. KpaTtkoe cogep:xanue JUCUMILIIHHBI
Brenenue. ®unocodus, ee MpOUCX0KICHUE U POJIb B OOIIIECTBE.
Monyasb 1. Anmuunas u cpeonegexosas ¢unocogpus

AnTtruHas ¢unocodus (nocokparuku, couctel, Cokpar, Jlemokpur, [lnaton, Apucrorens,
JJUIMHUCTHYECKU-pUMCKass  ¢uinocodusi). Ilomcku  mepBoHawan  OBITUS B TPEUYECKOM
Hatypdmiocopun. Yuenune [lmatoHa o0 wmaesx Kak OCHOBA OOBEKTHBHOIO HJeaIM3Ma. 1eopus
uaeansHoro rocyaapctsa [Inatona. Yuenue Apuctorens o 4eTbpex Hayanax (mpuuuHax). Jloruka
Apucrotens. Yuenue 06 o01IecTBe 1 rocyAapCcTBe.



OcHoBHBIH (huocoPpCKre MIKOIBI IUTUMHUCTHICCKON Gumocodun (SMUKypen3M, CTOUIIN3M,
CKETITHIIN3M).

OcHoBHBIE TPOOIEMBI CpeHEBEKOBOM (hrocoduu u smoxu Bospoxxaenus. BoznukHoBeHne
XpUCTHAHCTBA, €ro BIHMsSHHE Ha o00mecTBO u ¢uiocoputo. OCHOBHBIE JTallbl Pa3BHTHUS
CpeHeBeKOBOH (uoco(uu: MaTpUCTUKA U CXOJACTHKA.

[Marpuctuka. ®unocoduss Asrycruna. I[IpoOGmema COOTHOIIEGHHMS 3HAaHUS M BEPHI.
Cxonactuka. @unocopuss oMbl AKBUHCKOTO M €ro <«JloKa3zaTenbcTBa» ObiTus bora. BopnOa
HOMUHAJIU3MA U pean3ma.

®dunocopus rymanusma. Harypdunocodust smoxu Bospoxnenus (Hukonait Kysanckuid,
Jlxopnano bpyno). ConumansHo-nonutudeckue ydeHusi (Hukkomo Makuasemn, Tomac Mop,
Tommazo Kammnanenna).

Moayan 2. Qurocogusa Hosozo epemenu u snoxu Ilpocsewenus (XVIl — XVIII 6s.)

OMIUpHU3M U PAIlMOHAIM3M — OCHOBHBIC HamparieHus ¢unocodpun Hooro Bpemenu. .
BakoH — ocHOBOMONOXKHUK AMMOHMpU3Ma. Ponb Meromonoruu B HaydyHoM mo3HaHuu. P. Jlekapt —
OCHOBOIIOJIOKHUK panroHanu3ma HoBoro Bpemenu. Yuenue o meroze. yanusm Jlekapra — yueHue
0 JIByX CyOCTaHIUAX, MEXaHUIIU3M.

Jlunus smmupusma (T. ['o66¢, JIx. Jlokk, x. bepxmu, 1. FOm). JIunusa parmonanuszma (b.
Cnwuno3a, I'. JIeitOnu).

®dunocodust smoxu [Ipoceenienusi. OCHOBHBIC PECTABUTENN (PPaHITy3CKOTO MaTepHaIi3Ma
XVIII Beka: XK. Jlamerpu, J. Juapo, K. I'enbennit, I1. T'onb6ax. ConmnanbHO-MIOIUTHIECKUE UACH
MbIcauTeNen anoxu [Ipocsemenus.

Hewmernkas knaccuyeckas punocodus. M. Kanrt. JIokpuTH4ecKil 1 KpUTUYECKUI TIEPUOIBI B
TBOpuecTBe KanTa. «KpuTHka 4ucToro pasyMma» — ydeHUE O BO3MOXKHOCTSIX YEJIOBEYECKOr0 pazyMa.
«Kputnka npaktudeckoro pasyma» — ydenue Kanrta o HpaBctBeHHOCTH. Duinocodus duxre u
Hlennuara. OObeKTUBHBIN HI€ANIN3M U TUANEKTUKa [ 'eremns.

Monyasb 3. Ochosnvie ghunocogpckue nanpasnenus XIX-XX gs.

Pycckast punocodust XIX — XX BB. 3anaguuku u cinaBsiHopuibl. Criop o myTsSX pa3BUTHSA
Poccun u ero coBpeMeHHOE HamoJHEHHE. Marepuann3M PyCCKUX PEBOJIOLUOHHBIX JEMOKPATOB.
dunocodckast JOKTpHHA «BceeAUHCTBa» Bil. ColOBBEBAa M PEIUTHO3HO-TIOITHYECKOE YUEHHE O
Co¢un. Yuenne o csodone H. bepasera. Pycckuit kocmusm konma XI1X — nagana XX BexoB (H.
®denopos, Bi. Conoswes, K. [{uonkosckwii, [1. dnopencknii, A. Umkesckuii, B. Bepranckuii u ap.).

OcHOBBI MapkcHCTCKOM Quimocopuu. Yduenue Mapkca 00 oruyxaeHud. CylHOCTb
MaTCpHUATTMCTUICCKOI'O MIOHUMAHUWA UCTOPUHN: OTIPCACIIAIOIIAA POJIb MPOU3BOACTBCHHBIX OTHOIIICHHUH.
3aKOH BO3pacTaHUsl POJIM HAPOJIHBIX MacC B MCTOPUYECKOM mporecce. OOmEecTBeHHOE ObITHE U
oOuiecTBeHHOE co3HaHue. [loHATHE 00111eCTBEHHO-9KOHOMHUYECKOH (hopMarinu. basuc u HaacTpoiika.
KOHHGHHI/IH YCJIOBCKA U JINYHOCTHU B MapPKCHU3MC. MapKCI/IBM 1 COBPEMCHHOCTD.

Wppanuonanuctuueckast ¢unocopus. A. lllonenraysp. Yuenue o Bone. ®@. Humme u
dunocodus xuzan. Jx3ucteHnuanusm (M. Xaiinerrep, K. Scnepc, XK.-I1. Captp, A. Kamro).



[lo3uTuBU3M,  HEOMO3UTHBU3M U  MOCTHO3UTHBU3M.  DanbCUPUKAUOHU3M U
aHTuKyMyJssiTuBU3M [lonmepa. Konnenuus HayuHbix peBostonuii KyHna.

FepMeHeBTHKa KaK MCTOOJIOTUYCCKAasA OCHOBA T'YMAaHUTAPHOT'O 3HAHU.

Opeitmn3m u Heodpeau3m. [IpobGrema cooTHOmIEHHsT OMOTOTHYECKOTO W COIHMAIBHOTO.
ITocTtmonepHU3M.

4. O0beM yueOHOM JUCUMIIIUHBI:

Ob6beMm
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIUHULIAX Yacax
OO0mast TPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AyIUTOpHBIE 3aHATHS: 0,22 8
Jlexumm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
Buj koHTpoOJs: 3a4eT 0,11 4




AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«OCHOBBI JKOHOMWKH U ynpasJienusi npou3soacrsom» (b1.B.0/1.3)

1. e AUCHUIINHBI: TIOTyYE€HUE CUCTEMbI 3HaHUN 00 SKOHOMHYECKUX 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS TMPOMBIIUICEHHOTO TMPOU3BOACTBA B CHUCTEME HAIMOHAIBHON 3KOHOMUKH,
00y4eHrne YKOHOMUYECKOMY MBITIICHUIO ¥ UCIIOJIb30BAHUIO TTOyYCHHBIX 3HAHUN B MPAKTUYECKOU
JESATEIBHOCTH.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCITIOJIB30BATh OCHOBBI 3KOHOMHYECKHX 3HAHMM B pa3iMuHBIX chepax
xusHenestensaoctu (OK-3);

- CIIOCOOHOCTBIO aHAM3UPOBATh TEXHUUYECKYIO TOKYMEHTAINIO, TOJ0MpaTh 000pyI0BaHHE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9).

3uams.

- OCHOBBI ’KOHOMUKH B Pa3INUHbIX cepax )KU3HEAEATEIbHOCTH;

- HOpMaTHBHEIE MTPABOBBIEC AKTHI, PETIIAMEHTHUPYIOIIHNE ACITEITHHOCTD IPEPHUSITHS,

- METO/bI pa3pabOTKH ONEPATUBHBIX U MPON3BOACTBEHHBIX IIJIAHOB;

- METO/JBI U CIIOCOOBI OTUIATHI TPY/A.

Ymemo:

- COCTaBJISITh 3asIBKU HA 000PYI0OBaHUE;

- COCTABJISITh OTYETHI 10 BBIMOJIHCHUIO TEXHHUECKUX 3aaHHUIA;

- COCTaBJIATh TEXHUYECKYIO JIOKYMEHTAIIHIO;

- OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBMSIX AEHCTBYIOLIETO MPOU3BOICTBA;

- TOTOBUTh HCXOJHBIC JaHHBIC Ui BBIOOpa M OOOCHOBAHMS HAYyYHO-TEXHUYECKHX U
OpraHM3a[MOHHBIX PEIIEHUI Ha OCHOBE SKOHOMMYECKOT0 aHaIn3a;

- paspabarbiBaThb OINEpAaTUBHbIE IUIAaHBI PabOT MEPBUYHBIX IMPOU3BOJACTBEHHBIX
noapa3/ieICHUM.

Braoemy:

- METO/IaMU ¥ HTHCTPYMEHTaMU MPOBEACHHSI SKOHOMHUYECKOTO aHallu3a 3aTpaTt U pe3yIbTaToB
NeSITeIbHOCTH IPOU3BOJICTBEHHBIX TOPa3ICIICHUI;

- HHCTPYMEHTaMH IUIAaHUPOBAHUS ¥ BBINIOJHEHUS MEPONPHUATUN 1O TPOU3BOACTBY
POIYKIIHH,

- OCHOBaMH SKOHOMMUYECKUX 3HAHUI B pa3IM4HbIX c(hepax KUZHEAESATETbHOCTH.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

Mopyas 1. BBenenne. OcHOBbI PHIHOYHOI IKOHOMUKH

1.1 Jkonomuueckue nompedonocmu, o61az2a u pecypcol. IKOHOMUYECKUE CUCMEMbL U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOJCTBO M SKOHOMHUYECKHE OTHOIIEHUs. [Ipon3BoacTBEHHBIE
BO3MOXXHOCTH 00IIecTBa U 3KOHOMHUYECKHi BbIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH.
3akoH yObIBaroIeil NnpenenbHON moae3HOCTUM. TUIIBI U MO SKOHOMHYECKUX CHCTEM. DJIEMEHT
HIKOHOMHYECKOW CHCTEMBI. TpaaulnoHHAas 3KOHOMHYeckas cucrtemMa. COoOCTBEHHOCTH: (OPMBI U
MyTH UX IPeoOpa3oBaHMUsL.

1.2 Potnounwiit mexanuzm cnpoca u npeonoxcenun. Cosepuiennas u HecoeepuieHHas
KonKypeHyuu. ToBapHBINA (PBIHOYHBIN) THI OOIIECTBEHHOTO MPOM3BOicTBAa. CYITHOCTh M YCIOBHS
BO3HUKHOBEHUS PbIHKA. BUBI PHIHKOB U UX CTpyKTypa. DyHKIMU pbiHKa. ToBap u ero cBoicTBa.
Crnpoc u mpennokeHue Ha pbiHKe. [loHSATHE «3IACTUYHOCTB». ODIACTHYHOCTH COpoca U



IpeyIoKEeHHs], ToueuHast U 1yroBasi. CoBepIlleHHas U HECOBEpUICHHAs] KOHKYPEHIIUU. MOHOMONHS.
Maxkcumuzanus npuObUT MOHOMIONUCTOM. OXUTrOMOHS.

1.3 Ilonamue nayuonanbHoil IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE NOKA3amenu.
[ToHSTHS COBOKYIHOTO CIIpOCa M COBOKYIIHOTO TMpEAnoKeHUus, (hakTophl, BIUAIONIME Ha HX
u3MeHeHus. [lorpebnenus u coepexeHns. DKOHOMUYECKUH KpyroooopoT. [IponsBoacTBo, 0OMeH u
pacnpenenenue. [lorpebaenue, coepexeHne, UHBECTULIMU TOBAPOB U yCIYT.

1.4 @unuancoean cucmema u @Qunancosas nonumuxa oodugecmea. I'ocynapCTBEHHBIN
OI0JKET M TOCYIapCTBEHHBIN Aoir. Hamoru u Hamorosast cucrema.

MoayJb 2. JkoHOMHYeCKHE OCHOBBI YIIPaBJIeHHS MPOU3BOACTBOM

2.1 Ilpeonpusamue Kak cyoveKm pblHOUHO20 X03AUCHEAd. DKOHOMHYECKHE 3aKOHBI W
0COOCHHOCTH UX MPOSIBIICHUS Ha MPEeANPUATHH. Pob cnienuanucta XuMHU4eCKOr MPOMBIITUIEHHOCTH.
[IpenmpusiTie B cHCTeME pPBIHOYHON JKOHOMUKH. [Ipeampusitue — kak CyOBEeKT U OOBEKT
NPEIPUHUMATETILCKON  ACSITeNbHOCTA.  3aKOHOJaTeNlbHas  0aza  MpeAnpUHUMATEIIbCKOU
nesarenbHOCTH. HopMaTHBHO-TIPaBOBBIE AKThI, PErVIAMEHTHUPYIOIIUE ACSTENbHOCTD MPEATPUSITHS.
Opranu3anroHHO-TIPABOBEIE (POPMBI PENTPUHUMATETBCKOU ACSITEIILHOCTA U KPUTEPHH UX BEIOODA.
®opmbl COOCTBEHHOCTH. BHEITHSS M BHYTPSHHSIS Cpeia MPEATPUSITHS.

2.2 Mamepuanvno-mexnuueckas 6aza npouszéoocmea. CrvipbeBas ¥ TOIUIMBHO-
JHepreTuueckass 0a3a  XUMHUYECKHMX  MpPOM3BOACTB. [Ipou3BoACTBEHHas mporpaMma H
MPOU3BOJCTBEHHAs] MOIIHOCTh HpeanpusiTus. KadyecTBo M KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DxoHOMHYecKoe 000CHOBaHME BBIOOpA CHIPbsl M TOIUIMBA. PecypcocOepekenne. AnbTepHaTHBHBIC
MCTOYHHMK CBHIpbs U 3Heprun. OpraHu3anus CKIaJCKOTo X035 HCTBa.

2.3 Mamepuansno-mexuuueckue pecypcsl npeonpuamus. OCHOBHbIE ITPOU3BOICTBEHHbBIE
GoHABI XUMHUECKUX TIPEANPUATHN: TTOHATHE, KiTaccuuKamus u cTpykrypa. [lonstue u cTpykTypa
OCHOBHBIX cpecTB. OIeHKa OCHOBHBIX CpeICcTB. MeTobl OlleHKH OCHOBHBIX (hoHOB. [lokazarenn
WCIIOJIb30BaHMUsI OCHOBHBIX IMPOU3BOJICTBEHHBIX (DOHI0B. VI3HOC M aMOpTH3aIlisl OCHOBHBIX (DOHIOB.
Onenka 3(h(peKTUBHOCTHU UCIIOJIB30BAHUS OCHOBHBIX IPOU3BOCTBEHHBIX (OHI0B. Bocipon3BoacTBO
OCHOBHBIX cpeacTB. OOOpOTHBIE CPeACTBA MPEANIPUATHS: MOHATHE, COCTAaB U CTPYKTypa. cTounuku
dbopmupoBanus 000pPOTHBIX cpeacTB. OOopauynBaeMOCTh OOOPOTHBIX CpPENCTB. MartepuanbHbie
3amackl Ha npeanpustTu. OnpeaeneHue noTpedGHOCTH B 000POTHBIX CPEACTBAX.

2.4 Tpyooewie pecypcol npeonpusamus. IlepcoHan npeAnpusTAS U ero cTpykTypa. OCHOBBI
OpraHu3alui TpyJaa Ha npeanpuiatud. J(H(EeKTUBHOCTh HCHOIB30BaHMS TEpPCOHANA U pabovero
BpemeHH. [IpousBoaurensHOCTh TpyAa M omiuata Tpyaa. OpraHuzanus 3apaOOTHOM IJaThl Ha
npeanpustur. CoctaB U CTPYKTypa  IPOMBIIUICHHO-TIPOU3BOACTBEHHOTO  TEpCOHAaja.
[Tpon3BOaUTENBHOCTh TPYJa: MOHSATHE, MOKa3aTeldu W METOAbl u3MepeHus. WnauBuayanbHas u
oOuiecTBeHHAsi IPOU3BOAUTENBLHOCTD TpyAa. Pe3epBbl v pakTOpbl HOBBIICHUS TPOU3BOAUTEILHOCTH
Tpyaa. DopMbl, CUCTEMBI U pa3Mep OIUIAThl TPyAa Ha MPEIPHUITHH.

Moayab 3. TeXHHKO-IKOHOMHUYECKHI aHAIN3 HHKEHEPHBIX pPelleHn i

3.1 /loxo0bt u pacxoovt Ha npou3eo0cmeo, u peanuzauuio NPOOYKUUU RPeONnPUAMUAL.
W3nepxku  MPOW3BOJCTBA  MPOMYKIUMU  (CeOECTOMMOCTH), TPHOBUIL, PEHTAOETBHOCTh W
neHooOpazoBanue. [loHsTue 3aTpaThl Ha MPOM3BOACTBO M  pealM3aliio  MNPOAYKLHU
(cebecTtonMocTb). Buabl 1 3HaueHue knaccuduxanyu 3arpat. CTpyKkTypa 3aTpaT Ha IPOU3BOACTBO U
peanuzanuio npoaykiuu. OcCoOOEHHOCTH pacyeTa 3aTpaT Ha MIPOU3BOJICTBO U pEaTH3aIUI0 TPOIYKIUH
B KOMIUJIEKCHBIX NMPOU3BOACTBaX. OCHOBHBIE MTyTH CHIKEHUS 3aTpaT Ha MPOU3BOJICTBO MPOAYKIIHH.
Hoxonel mpennpusitus. lloHaTue npuObUM W J0XO0Ja MPEANPUSATHS, METOIbl UX pacyeTa.
PentabenbHOCTD, €€ BUIBI U METOIbI pacuera. [lyTu MOBbIIIEHHS MPUOBUIM U PEHTA0EIbHOCTH Ha
IPEIPUITHSIX.



3.2 Ilenoobpa3zosanue u uyenosaa noaumuka. lleHa Ha NPOAYKUMIO W HPUHIUIBI
nieHooOpa3oBanus. Bunel neH. CTpykTypa LieHBI, cucTeMa IieH. B3auMocBs3M LieH M U3JEpKeK.
[lenoBas monutuka. Pa3paboTka 1leHOBOI CTpaTeru.

3.3 Qunancoeo-Kkpeoumnvle OMHOUIEHUA NPEONPUAMUIL U CUCIEMA HATI02000710HCEHUSL.
[TonsaTtue, coctaB u cTpykTypa puHaHcoB npeanpuarusi. CymHocTs, QyHKIMH U 337a4u (pUHAHCOB
npeanpustus. CoOCTBeHHbIE M 3aeMHble ()MHAHCOBBIE pecypchl. bamaHc A0XO0MOB M PacxooB.
Hanorosast mnonutuka. IlpuHumnel HamorooOnoxkeHus. Hamorm M muiatexu, yCTaHOBIIEHHBIE
3aKOHOJIATEITLCTBOM: BH/IbI, CTABKH, 00BEKTHI HAJOTOO0JIOKEHHS U CPOKHU YIUIATHI HAJIOTa B OFO/IKET.

4. O0beM y4eOHOH TUCHMILINHBI:

O6bem
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHy 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexumnm (Jlek) 0,22 8
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 3,53 127
Bua KOHTPOIAA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpaBoBenenune» (b1.B.0/1.4)

1. llesab AMCUMNJIMHBI:

®  OBJaJICHHE OCHOBAaMU IPAaBOBbIX 3HAHUI;

e  (opmupoBaHUE MPABOBOM KyJIbTYPhl aKTUBHOTO, 3aKOHOIIOCIYIITHOTO TPaKIaHUHA.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBBI MPABOBBIX 3HAHUW B pa3NUYHBIX cdepax
nesrenapaocTr (OK-4);

- TOTOBHOCTBHIO U3y4aTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uamo:

- OCHOBBI POCCHUWCKON NpPaBOBOW CHUCTEMBI U POCCUUCKOTO 3aKOHOAATEIBCTBA, OCHOBBI
OpraHm3alii ¥  (QYHKIUOHUPOBAHHUS CYACOHBIX W HWHBIX  IPABONPUMEHUTCIBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

- IPaBOBBIE U HPABCTBEHHO-3TUYECKUE HOPMBI B cepe npodeccrnoHalbHOM 1eATeIbHOCTH;

- TPaBOBBIE HOPMBI, PETYJIUPYIOLINE OTHOIICHHWE 4YelIOBEeKa K YeJIOBEKY, OOIIECTBY,
OKpY’Karolleu cpene;

- MpaBa M 0053aHHOCTH TPAXKTAHUHA;

- OCHOBBI TPYAOBOI'0 3aKOHO/IaTENIbCTBA;

- OCHOBAaMHM XO35IICTBEHHOTO [1paBa;

- IPaBOBBIE ACTIEKTHI MPO()ECCUOHANBHON eI TETbHOCTH.

Ymemu:

- MCIOJIb30BaTh 3THUYECKUE U IPABOBBIE HOPMBI, PErYJUPYIOIIME OTHOIICHHE YEIOBEKA K
YeJ0BeKy, O0IIECTBY, OKPYXKAIOIIeH cpefie, HCIOIb30BaTh MpaBa U CBOOOIbI YENIOBEKA U FPayKIaHUHA
npu pa3paboTKe COLUATbHBIX MPOEKTOB;

- HUCIOJIb30BaTh W COCTaBJSATh HOPMATHUBHBIE M IPABOBBIE JTOKYMEHTBI, OTHOCSAIIUECH K
npoeCCUOHATLHON JEeSITeIbHOCTH, MPEeANPUHUMATh HEOOXOTUMBIE MEpbl K BOCCTAaHOBJICHHUIO
HapYIICHHBIX MPaB;

- peanHM30BHIBATh IpaBa M CBOOOJBI YEIOBEKAa W TpakIaHMHA B PA3IUYHBIX chepax
KU3ZHEIESTEIIbHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYILMOHHBIM MPOSBICHUSM.

Braoemy:

- IOJTyYE€HHBIMH TIPABOBBIMH 3HAHUSMH B MPO(ecCrOHAIbHOM U UHBIX cdepax AesITeNbHOCTH.

3. KpaTkoe conep:kanue IMCHUIIHHBI:

ITonsaTre u nmpusHaku rocynapcrsa. @opmsl rocynapersa. @yHknuu rocynapersa. [lonstue
Y NpU3HaKu npaBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [IOHATHE 1 BUABI HCTOUHUKOB
npasa. OnpeiesieHle 3aK0Ha U MOJI3aKOHHBIX aKTOB. [leficTBME HOPMATHUBHBIX IPABOBBIX aKTOB BO
BpeMenu. OOpaTHasi cuia 3akoHa. [loHsATHE TpaBOBBIX HOPM, UX CTpykTypa. Cucrema mpasa.
YacTtHoe u myO6inuaHOe paBo. MaTepualibHOE | MpoIieccyalibHOE MpaBo. [I[paBooTHOIICHHE: 0OBEKT,
cyOBeKT U cofiepkaHue npaBooTHomeHui. FOpunndyeckue QaxTsl.

Konctutynus — ocHoBHO# 3akoH Poccuiickoit @enepanuu. denepatuBHoe ycTpoicTBo PO.
CucrteMa rocyAapCTBEHHbIX OPraHOB M MpHUHLMN paszzaeieHus Bnactedd B PD. [lonstue rpaxnaHcTsa.



[TpusHanue, coOoieHre, 3aluTa PaBHBIX MPaB JKEHIIMH U MY>KYUH KaK OCHOBHasi 00s13aHHOCTH
rocyJ1apcTBa.

[TonsaTre u mpenMeT aAMHUHHUCTpPATUBHOTO MpaBa. OOmias xapaktepuctuka Kogexca PO 06
aIMUHUCTPATUBHBIX MPaBOHAPYLIECHUSAX. AJIMUHHCTPATUBHbIE NPABOHAPYLICHUS: MOHITHE H
pU3HaKu. AJIMMUHHUCTPATUBHAsI OTBETCTBEHHOCTh: MOHATHE U NpUHUMIBL. [loHATHE, mpu3HaKU U
BU/Ibl aAMUHUCTPATUBHBIX HAKa3aHUM.

[TonsiTvie ¥ MpeAMET yroJa0BHOTO IpaBa. YToJOBHAsI OTBETCTBEHHOCTD: MIOHATUE, OCHOBaHHE
BO3HUKHOBeHUs. [loHATHE pecTyIuIeHus: TpU3HaKH, cTpyKkTypa. CoctaB npectyrienus. Coyyactue
B npecTymieHuu. OOCTOATENbCTBA, UCKIIOYAIOIINE PECTYMHOCTh AesiHus. [oHsTHE, 1Ienn 1 BUIbI
HaKa3aHUW. YTOJIOBHAs OTBETCTBEHHOCTh 33 COBEPILICHHE MPECTYIUJICHUN. Y CIOBHOE OCYXICHHUE,
OCBOOOKJICHHE OT YTOJIOBHOM OTBETCTBEHHOCTH. [IpenMer 1 00beKT KpUMUHAIUCTUKUA. METoAbI U
3aa4il KpUMHHATUCTUKU. [loHATHE KpuMuHanmucThyecKod wuaeHTuukanud. OOBEKThl U BUIIBI
KPUMHMHAIUCTHUECKON uaeHTHQuKanmu. KpumuHamuctuyeckas TexHUKa. KpuMuHanmucTHueckas
TaKTHKA.

DKOJIOTHYECKOE NMPaBO: MOHITHE, IPEAMET METOJ U UCTOYHUKHU 3KOJOoru4eckoro npasa PO.
[lonsTve, BUABI W CTPYKTypa O3KOJOTMYECKUX MPAaBOHAPYIIEHUH, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonste muHdopmanuu. OTBETCTBEHHOCTh 3a HApYIIEHHWE 3aKOHOJATENIbCTBA O 3allUTE
uHpopManmu. [ocygapcTBeHHass TailHa: TOHATHE, 3alluTa, I[PABOBOE PETyJIHPOBAHUE
rOCyAapCTBEHHOM, ciyke0Ho 1 nHoM nHbopMaimu. Kondunennmansaas nHGpopMaIus: noHsITIe,
BUJIBI U 3aIIMTA. 3alUTa IEPCOHAIBHBIX TaHHBIX TPakIaHUHA.

[lonsaTe, mnpenMer W  METOJ TpaxJaHCKoro 1npasa. [loHATHE  Tpa’kIaHCKOTO
IPABOOTHOLIEHMUS, ero  crneuuduka. CtpykTypa  IpaXXAaHCKOTO  IPABOOTHOLICHHUS.
[IpaBomeecnocoOHOCT CYyOBEKTOB T'Pa)XTaHCKOTO MPABOOTHOMICHHA. [ 'pakaaHe Kak CyObeKTHI
rpakIaHckoro mpaBa. Pusnveckne W IOPUINYECKHUE JIMIA: MMOHATHE, MPU3HAKH, KIaCCUPUKAIIHS.
Opunnueckue ¢aktol. [IpaBo coocTBeHHOCTH. [loHSTHE aBTOpCcKOTO TMpaBa. [loHATHE MATEHTHOTO
npaBa. [lonsarune wHTeIeKTyabHOH coOcTtBeHHOCTH (MC) ®W  HMCKIIOUMTENbHOTO TIpaBa.
Knaccudukanus UC. Cucrema npaBoBoil OXpaHbl HHTEIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKUX U
MATEHTHBIX IPaB.

[TonsaTHe XO3SMICTBEHHOIO (IIPEANPUHUMATENBCKOr0) IpaBa. I[IpenMer Xo03s4HCTBEHHOrO
(mpeAnpUHUMATENBCKOI0) IIpaBa, IPU3HAKK, METOJABl IPAaBOBOro perynupoBaHus. IloHsTue
XO35MCTBEHHOW U MPEAIPUHUMATENBCKOMN JESITEIBHOCTH.

[IpaBoBoe perynnpoBaHHE CEMEHHBIX OTHOLIEHUH. 3akIOYeHHEe U IpeKpalieHue Opaxa.
[IpaBa u 00s13aHHOCTH pOaUTENCH U AeTeil. ATUMEHThI. DOpPMBI BOCTTUTAHUS ACTEH, OCTaBIITUXCS 0€3
MOTNIEYEHUS POJUTEIICH.

[Ipeamer u Meton TpynoBoro npasa. TpyaoBoi AOrOBOp: MOHSATUE, CTOPOHBI, COAEPIKAHUE.
PaGouee Bpemsi. Bpems otasixa. TpynoBsie criopsl. JlucuumianHa Tpy/aa.

Ilonsatne u wucroku koppynuuu. HopmaruBHOe omnpeneneHue koppynuuu. IIpuunnsl
pacnpocTpaneHust Koppyniuu. Hakazyemble U HeHakasyeMmble (opmbl Koppyniuu. CKphITbIe
(matentHbIe) QopMbl  KOoppymiuu. DopMBl KOPPYHMIUHU-TIpECTYIIeHUs. DPOpMBI  KOPPYIIIHH-
npoctynka. ®opmbl nonutHyeckol Koppynuuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
MPOTUBOJACUCTBUA  Koppynuuu. PDenepanbHbii  3akoH oT  25.12.2008 Ne 273-®3  «O
MIPOTUBOJEHCTBUH KOPPYIIIUN.



4. O0bem yueOHOH TUCHHUIJIMHBI:

Ob6bveMm
Buabi yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,17 6
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 6
CamocrositesibHas padora (CP): 2,72 98
Buja koHTpossi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Xumus d1ementoB» (b1.B.0/1.5)
1. Heap AMCHOMIVIMHBI — TMPHOOpPETEHHWE 3HAHUN M KOMIIETEHIUH, (QOpMUpOBaHUE
COBPEMEHHBIX MPECTaBICHUN B 00JIaCTH TEOPETUIECKIUX OCHOB XHMHH.
2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajappuara
JTOJIZKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO M TOTOBHOCTHIO HCIIOJNBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHUIUIAH B ipodeccuonanbroit aesreabroctu (OITK-1);

- TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS O COBPEMEHHOM (U3MYECKON KapTHHE MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA JUJII  MOHUMAaHUS
OKpY>Karomiero Mupa u sieieruit mpupost (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUECKOU CBSI3H B
Pa3IMYHBIX KJIaccaX XMMHYECKUX COCIMHEHUN Ui TOHUMaHUsl CBOMCTB MAaTepHAJIOB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, POTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

Sname:

- QJIGKTPOHHOE CTPOCHUE aTOMOB M MOJICKYJT;

- OCHOBBI TCOpHUU XUMHUYECKOM CBSI3M B COCIMHEHHUSIX Pa3HBIX THUIIOB, CTPOCHUC BCUICCTBA B
KOHACHCUPOBAHHOM COCTOSIHUU,

- OCHOBHBIC 3aKOHOMCEPHOCTHU IPOTCKAHUA XHUMHYCCKUX IIPOLHECCOB H XaAPAKTCPHUCTHUKU
PABHOBECHOI'O COCTOSAHUA,

- METO/IbI ONUCAHMSI XUMUUECKUX PABHOBECHI B pacTBOpaXx 3JEKTPOJIUTOB,
- CTPOCHHME U CBOMCTBA KOOPJAUHAIIMOHHBIX COCTUHEHUH.
Ymems:

- BBIIIOJHATH OCHOBHBIC XHMHYCCKHUC OIcCpanun, ONpcaAcCiIiaTb TCPMOANHAMHNYCCKUC
XapaKTECPUCTUKU XUMHUYCCKUX peaKHI/Iﬁ 1 pPaBHOBCCHBIC KOHICHTPAIUH BCUICCTB,

- UCIIOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOJIUHAMUYECKUE CIIPABOYHBIC TAHHbBIC
JUISL pelieHns: NpopeCcCUOHATBHBIX 3aa4;

- MPOTHO3UPOBATH BIMSIHHUE Pa3IUIHBIX (DAKTOPOB HA PABHOBECHE B XUMHUYCCKUX PEAKIIUSX.
Braoemeo:

- TCOPCTUUCCKNMHU MCTOAAMHU OITMCAHUSA CBOICTB IMPOCTBIX MU CJIOXKHBIX BCIICCTB HAa OCHOBC
OJICKTPOHHOI'0O CTPOCHHA HX aTOMOB W IIOJIOKCHHA B HGpHO,Z[H‘ICCKOﬁ CHCTEMEC XHMHYCCKHX
JJICMCHTOB,

- OKCIICPUMCHTAJIbHBIMU MCTOAAMHU ONPCACICHUSA HCKOTOPBIX (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB
HCOPTaHNUYCCKUX COGHHHGHHﬁ.

3. KpaTkoe comepxanue Q11 CHUIITAHbBI

CrtpoeHue aTOMOB U IIEPUOJUYECKUIN 3aKOH.



BonHoBBIE CBOWMCTBA MaTepHAIBHBIX OO0BEKTOB. YpaBHeHHE Ae¢ bpoiinsa. CooTHomieHue
HeonpeneneHHocTel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHuH [lIpenunrepa.

CoBpemenHas GopMyIHpOBKa EPUOAUUECKOTO 3aKoHa. [leproaudeckast cuctema u ee CBsI3b
CO CTPOCHHEM aTOMOB. 3aIlOJIHEHHE SJECKTPOHHBIX CJIOEB U 00O0JOUEK aTOMOB B IMEPUOJAMYECKON
cucreme oanemeHtoB JI.JMI. MenneneeBa. CteneHH OKHCICHHS. BakHeHIHe OKUCIUTEIN H
BOCCTAaHOBHUTEH. BakHeIIe cXeMbI TPEBPAIICHHS BEIIECTB B OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

XuMuyeckasi CBI3b U CTPOCHUC MOJICKYII.

KoBaneHTHas CBsI3b, OCHOBHBIE TOJIOKEHHSI METO/Ia BAJICHTHBIX CBsA3ed. PaccMoTpenue cxem
NepeKpPhIBAaHUSI aTOMHBIX OpOHUTANICH TTPH 00pa30BaHUU CBs3EH B MOJieKyIaX. OCHOBHBIC MOJIOKEHUS
MeToia MoneKyspHbIX opoutaneid (MO JIKAO). OOuie cBeieHUS O KOMIUIEKCHBIX COSTUHEHUSX,
UX CTpoeHHE. MeXMOJeKyIsIpHasi U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAsA CBs3b. MlOHHAs CBsI3b Kak
OpeleNbHbI  Cilydall KOB&JIGHTHOM cCBsizu. OOLIMe MpencTaBieHUs O MEXMOJIEKYISIPHOM
B3aUMO/ICHCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCTIEPCHOHHOE B3aUMOICHCTBUSI.

DHepreTuka peakiuuii 1 XuMU4ECKOe PaBHOBECHE.

[lonaTne O XUMHMYECKOW TEpMOJIMHAMMKE, TEPMOJWHAMHYECKUE (YHKUUU COCTOSHUS
(xapakrepuctiuueckue GyHKIMH). XUMHUECKOe paBHOBecHe. VICTHHHOE U KaXKylleecs paBHOBECHSI.
KoHcTanTa XMMHUeCKOro paBHOBECHS. DNEKTPOXUMHUYECKHE MPOILECCHI, TOHATHE 00 AIEKTPOIHBIX
NOTEeHUMaNaX. DJIEKTPOABMKYLIAsl CHJIa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN U KpUTEpUid
CaMOIIPOM3BOJIBHOTO MPOTEKaHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

[Iporeccrl, conmpoBokAAIOIINE 00pa30BaHUE KUIKUX UCTUHHBIX PACTBOPOB HEIJICKTPOJIUTOB
Y BJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIEC U HEACCOIMMPOBAHHBIC AJIEKTPOJIUTHI. CTENEHb TUCCOLMAIINH.
Koncranta pucconuanuu. PaBHOBecMe B CHCTEME, COCTOSINEH M3 HACBIIIEHHOIO pacTBoOpa
MajJopacTBOPUMOTO 3JIEKTPOJIUTAa U €ro KpHUCTauIoB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coeMHeHUI. PaBHOBECHE qUCCOIMAIIMU BOJIbl, MIOHHOE MPOU3BEACHUE BOBI U €r0 3aBUCUMOCTb OT
teMriepatypsl. llkana pH. I'maponus conen.

CKOpOCTh peakiuii U KaTaaus.

IlonsaTe o xumuueckod kuHeTuke. OOHOCTAAMMHBIE M CIOKHBIE PEAKIHMHU. 3aKOH
neiictByromux Macc. KoHcraHTa CKOpOCTH peakuuu. MOJIEKyJIsSpHOCTh U HOPSJOK PEAKIMH.
3aBUCHUMOCTb CKOPOCTH PpEaKIHMM OT TEMIEpaTyphl, 3HTAJbIMS AaKTUBALMU. ['OMOreHHBI U
reTEPOreHHBIN KaTaaus3.



4. O0beM yueOHOH TUCHUIIINHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
CIMHUIIAX gacax
OO6masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AyIuTOPHBIE 3aHITHS: 0,5 18
Jlextuu (JIek) 0,17 6
Jlaboparopusie padoTs (JIab) 0,17 6
[paxruyeckue 3ansatus (I13) 0,16 6
CamocronTensHnasi padora (CP): 4,25 153
Bujx KOHTpOJIS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Oprannyeckasi XuMHs IPOM3BOAHBIX yriesogopoaos» (b1.B.O/1.6)

1. Henap AUCHMILUIMHBI: TPHOOpETEHHE CTYJEHTAMU OCHOBHBIX CHHTE3a OpPTaHHMYECKHX
BEIIIECTB.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIIETCHITHSIMHE:

- CHIOCOOHOCTBIO K caMoopraHu3anuu u camooodpaszosanuto (OK-7);

- CMOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIAH B ipodeccuonanbroit aesreabroctu (OITK-1);

- TOTOBHOCTBIO HCHOJB30BAaTh 3HAHHUS O COBPEMEHHOM (U3MUECKOl KapTUHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA JJs  IOHUMaHUs
OKpykaroiiero mupa u sinenunit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3).

3uams.

- TEOPETUYECKHUE OCHOBBI CTPOCHHUS W CBOMCTB Pa3NUYHBIX KJIACCOB OPraHUYECKUX
COCIMHECHU;

- CIOCOOBI TMOJMyYeHHUs] U XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHEHU;

- OCHOBHbIE MEXAaHU3MbI IPOTEKAHUS OPTAaHUYECKUX PEaKLUH.

Ymemn:

- TPUMEHATH TEOPETUYECKUE 3HaHUS [UIsl CHUHTE3a OPraHMYECKUX COEIMHEHUN
pa3IMYHBIX KJIACCOB;

- AHAIM3UPOBATh U MPEACKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHEHUII;

- COCTaBJISITh CXEMbI CUHTE3a OPIraHUYECKUX COEMHEHNH, 3aJaHHOTO CTPOEHMS;

Bnaoemy:

- OCHOBaMH HOMEHKJIATYpbl U KJIacCU(PUKAIIMN OPraHUYECKUX COEIMHEHUN;

- OCHOBHBIMHU TEOPETHUUYECKUMH MIPEJICTABICHUSIMU B OPraHUUECKONH XUMHH;

- HaBbIKaMU 000CHOBaHMSI PAllMOHAIBHBIX CLIOCOOOB MOTYYEHHS OPraHUUYECKHUX BEIECTB.

3. Kparkoe comepxxanue Q1M CHUILITHAHBI

o,B-Henaceiiennple  anmpaeruabl U KeToHbl. Homenkmarypa. CrocoObl MOMyYeHHS.
[TpocTpaHCTBEHHOE U 3NEKTPOHHOE cTpoeHue. [loTeHIans HOHU3AIMH U 3JIEKTPOHHOE CPOJICTBO.
Peakumu npucoeqMHEHUS ANEKTPOQUIBHBIX H HYKICOQWIbHBIX peareHroB. 1,2- u 14-
[Ipucoennnenrne. MexaHu3M peakLuii.

Kerensl. Homenxmarypa. CriocoOsr momydenusi. Ctpoenne. Pusnveckne U XUMHUECKHE
CBOMCTBA.

o,B-HenacslieHHbie KapOOHOBBIE KUCIOTHI U MX (YyHKIMOHATIbHBIE TPOU3BOHbIE. CIIOCOOBI
MOJTy4YeHUSI. XUMUYECKHE CBOMCTBA.

AJBIETUI0- U KETOKUCIIOTHI. AlleTOyKCyCcHBIHN 3dup. CriocoOs! mosrydeHusi, crpoenue. Kero-
€HOJIbHAs TayToMepusi. Peakiiuu keTOHHOH u eHonbHOM popm. Peaknuu C- u O-ankunupoBaHus, UX
MEXaHHU3MBI.

I'anoreno3amerennsie kucioThl. Knaccudukanus nu Homenkiatypa. CrnocoObl MOIy4eHus
0,- WU [-TaJoreHo3aMelIeHHBIX KHUCJIOT. 3aBUCHUMOCTh XHMMHUYECKHX CBOICTB OT B3aUMHOTO



PacloJIOKEHUsT TajoreHa M KapOOKCWIBHOW TIpYMIbl, HYKJICO(QHIBHOE 3aMEIEHHE ONTUYECKH
AKTHUBHBIX 0-TaJIOTr€HO3aMEIEHHBIX KUCIIOT: MEXaHU3MBbI, CTEPEOXUMHUYECKUN PE3YIIbTaT.

I'uapokcukucioTsl: kiaccudukanus 1 HoMeHkiaTypa. CrnocoOsl nmonydenus. Oco6eHHOCTH
CBOWCTB 0.-,f3-,y-THIPOKCUKUCIIOT. JIAKTOHBI. AMHHOKHUCIIOTHI. Crioco6b1 MIOJIy4YEHUSI.
Baxwneiimme ¢puzndyeckre 1 XuMUUeckue cBoicTBa. AMQoTepHbIid XapakTep. Jlaktambl. ['uapokcu-
U aMUHOKHUCIIOTHI OeH30JbHOrO psina. [lomyueHue, cBOicTBa M NMPUMEHEHUE B MPOMBIIUIEHHOM
OpraHMYECKOM CHHTE3E.

Iereponmkimyeckne coeauneHus. Kiaccugpukamus. ['eteponmkindeckne apoMaTHUIECKUE
coequHeHus. IlaTuuieHHBle TeTepOLUKINYECKUE COEAUHEHUs: (ypaH, NHPPOJ, TUHODEH.
Howmenknarypa. CriocoObr mosydeHus. OCOOCHHOCTH PEAKIUN SIEKTPOPUIBLHOTO 3aMEIICHHUS.
Armmnodpo6HocTh. PeakioHHast ciocoOHOCTh U opueHTanus. [TuppoiabHbI UK - CTPYKTYpPHBIN
(parMeHT NpUPOAHBIX U OMOJIOTUYECKH aKTUBHBIX coenunHeHMH. lllecTnuneHHble U nonusaepHble
TeTEPOLMKINYECKNE COSIUHEHMSI: TUPUINH, XUHOJINH, aKpUuH. [IupuanH. D1eKTpoHHOE CTpOEHHE
U apoMaTtu4yHOCTh. OCHOBHOCTP M  HYKJICOQHIBHOCTh. Peakuumm >1eKTpopMIbHOTO U
HYKJI€O(UIBHOIO 3aMELICHMs: PEaKIMOHHAs CIHOCOOHOCTh M OpHeHTauus. TayTtomepus 2- u 4-
TUAPOKCH U aMUHONUPUAUHOB. COeMHEHNSI C HECKOJIBKMMH I'€TepoaToMaMu B IUKJIE: JUa30JIbl,
OKCa30JIbl, TUa3uHbl U TpUa3uHbl. OOIIas XapaKTepUCTHKA XUMHUUECKUX CBOUCTB.

VYrneronbl. Ctpoenue u koHurypamus. D- u L-Caxapuasl. ['mroko3a. @opmysel Ouiiepa u
Xeyopca. AHoMepsl. OnuMepsl. Pusnueckre 1 XUMHUYECKHE CBOMCTBAa MOHOcaxapuaos. dpykro3a,
pubo3a, nezokcupubo3a. Jlucaxapuapl: MaibTo3a, JIaKTO3a, Leuio0no3a, caxapo3a. CTpoeHue u
ceorictia. [lonucaxapuael: kpaxmall, TJIMKOTEH, LEJUII0JI03A.

4. O0beM yueOHOW JUCUMIIIUHBI:

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 8,0 288
AyAUTOpPHBIE 3aHATHS: 0,56 20
Jlextuu (JIek) 0,28 10
JlabopaTtopusie padoTs (JIab) - -

[Tpaxtuueckue 3ausatus (I13) 0,28 10
CamocrosTtesannasi padora (CP): 7,19 259
Buja koHTpOJISI: IK3aMeH 0,25 9




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«Opranuveckasi xumus, Jadoparopus» (b1.B.O/.7)

1. Heap AMCHMIUVIMHBI: TPHOOpeTEeHHE OOYYAIOIIMMUCS OCHOBHBIX HABBIKOB CHHTE3a
OpPTraHUYECKUX BEIIECTB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIIUICA 10 MporpamMMe 0akajiaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOJAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE OOpPabOTKYy WX pe3ylbTaTOB W OIEHUBATh MOTPEIIHOCTH, BBIIBUTAaTh THUIOTE3bI
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHUs, MPUMEHSATh METOIbI MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHSI, TCOPETUUICCKOTO M IKCIIEpUMeHTaIbHOTO uccienoanus (I1K-16).

3nams:

- TEXHUKY 0€30IaCHOCTH B JIAOOPATOPUHN OPTaHUICCKON XUMHH,

- TEOPETHUYECKHUE OCHOBBI CIIOCOOOB BBICIEHUS, OUNCTKU U UICHTU(DUKALIUMA OPTaHUYECKUX
BEIIECTB;

- SKCIEPHUMEHTAIbHbIE METOJbl MPOBEJIEHUS OPraHUYECKHUX pPEaKIHMi, MPOTEKAIOIUX IO
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIME METOJUKM B3aUMHOM TpaHCPOpMaIMM KIIACCOB OPraHUYECKUX
COEIMHEHU.

Ymems:

- COCTaBIIATh CXEMbI CHHTE3a OPTaHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHUS;

- TMPUMEHATh TEOPETUYECKHE 3HAHUS M OKCICPUMEHTAIBHBIE METOJbl HCCIeIOBaHUS
OpraHMYECKON XMMUU NPU pelieHnu NpodecCHOHAIbHBIX 3aa4;

- CHHTE3UpOBaTh COEAMHEHUS 0 MPEATIOKEHHON METOIHKE;

- TIPOBECTHU BBIICTICHUE UM OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKHUX
3HAHUW 110 OPTaHUYECKOU XUMUU;

- BBIOMPATH PAIMOHAIBHBIN CTIOCO0 BBIIEICHHS U OYUCTKH OPTraHMYECKOTO COCTUHEHHUS;

- TPEICTABJIATH JaHHBIC JTAOOPATOPHOTO HCCIEIOBAHMS B BUIE TPAMOTHO O(OPMIICHHBIX
METOJTUK;

- TIPOBOJUTH aHAIN3 U KPUTUUYECKHU OIEHUBATH MOJYyUYECHHBIE HKCIIEPUMEHTANIbHBIE JaHHbBIC,
000011aTh 1 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemn:

- KOMIUIEKCOM COBPEMEHHBIX JKCIHEPUMEHTATbHBIX METOJOB OPraHMYECKON XUMHH s
pelleHrs] KOHKPETHBIX UCCIIeI0BATENbCKUX 33/1aY;

- 9KCTIEpUMEHTAIHBIMU METOaMH MIPOBEICHUSI OPTAHUYECKUX CUHTE30B;

- OCHOBHBIMHU METOJIaMU HICHTU(DUKAIIUYA OPTAHHYECKUX COSIUHECHHIA,

- mpueMamMu 00pabOTKH U BBIJEICHUSI CHHTE3UPOBAHHBIX BEIIIECTB;

- 3HAHUSMH OCHOBHBIX 3aKOHOB OPTAaHMUECKOW XUMUU ISl COACPKAaTeIbHON HHTEPIIpETAIluN
MOJIYYEHHBIX YKCTIEPUMEHTAIIbHBIX PE3YIbTATOB.

3. Kparkoe comepxxanue JMCUMILIAHBI:

be3zomnacHeie mpreMbl U paBuia paboThl B 1a00paTOpUn OPraHMYECcKOi XUMUU.

OO6mue metoanl paboThl B JabopaTopuu opranudeckoi xumuu. [locyna, Hanbonee yacTto
npuMmeHnsemas B Jabopatopuu. Harpesanme. Oxnaxaenue. IlepememmBanue. Metoms
UACHTU(DHUKAIIMN W OYHCTKH OPTaHWYEeCKUX BelecTB. MaeHTudukanus OpraHUYecKUX BEIIECTB
MIOCPEJICTBOM pa3InyHbIX BUI0B Xpomartorpaduu (TCX, xpomaTorpadus Ha Oymare, HOHOOOMEHHast



xpomarorpadus, BOXKX), Temneparypsl miaBiaeHus U pedpakroMeTpurd. MeToasl CrieKTpaaIbHOM
UACHTU(DUKAIIMN OPraHUYECKUX COETMHEHUH.

Lenu 1 3a1a4m SKCNIEpUMEHTa B OPraHUYECKOM CHHTEe3€e. TeopeTuueckiue OCHOBBI Mpolecca.
Br16op ycnouii peakuuu. Pacuer cuntesa. O6uue npasuiia NOATOTOBKU U NMPOBEACHHS CUHTE3A.
Texuuka 6e3onacuoctu. [Ipubop ans nposenenus cunresa. [Ipoeaenue onbira. KoHTposs 3a xoqom
peakuuu. Belnenenue, ounctka M aHanu3 NpoAykTa. CHHTE3bl BEIIECTB Pa3iIMYHBIX KIIACCOB

OpTaHUYCCKUX COGHHHGHHﬁ. HpOBGI[GHI/Ie SKCIICPUMCHTAJIbHBIX MCTOAOB UCCJIICIOBAHUSA peaKuHﬁ.

[IpoBenenue peakuuii, IPOTEKAONIUX 10 MEXaHU3MAM:

- HYKJI€0(UIBHOTO 3aMEIIEHHS — CHHTE3 rajoreHaIKaHOB;
- HYKJI€O(UIHHOTO MPUCOEIUHEHUSI — CUHTE3 CIOXKHBIX d()UPOB KApOOHOBBIX KUCIIOT,
aMUJ0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIINX aTbICTUIOB U KETOHOB;

- 3J'IeKTpO(1)I/IJ'ILHOFO 3aMCHICHUA B aAPOMATUYCCKOM DpAAY — pPCaKlMu HHUTPOBAHU,

OpoMupoOBaHus, CyIb(OUPOBAHHUS;
- peaKkui 1Ma30TUPOBAHMS U a30COUETAHUS;

- peakiuii oKuclieHus: (CMHTE3 aleroHa, |,4-0eH30XMHOHA, OCH30WHON KHUCIIOTHI) U

BOCCTAaHOBJICHHS.
4. O0beM yueOHOH TUCHUIINHBI:

O06bem
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AyIUTOpHBIE 3aHATHS: 0,56 20
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,56 20
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 3,33 120
Buj koHTpoOJs: 3a4eT 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«JuiekTpoxuMmusi, knHeTuka u karaaus» (b1.B.O/1.8)

1. Heap AUCHUNJIMHBI — O3HAKOMHUTBCS C TEPMOJMHAMHYECKON TEOpHell pacTBOPOB
ANEKTPOIIUTOB U SJCKTPOXHUMHUECKHUX Lenel (TaabBaHUYECKUX DJIEMEHTOB), MOHITh OCHOBHBIC
KMHETHYECKUE 3aKOHOMEPHOCTH TMPOTEKAHUsI XMMHYECKUX TMPOLIECCOB, pOJib Karainu3a MAJis
XUMHYECKON TEXHOJIOTHH.

2. B pe3ysbTaTe u3y4yeHus AUCUUIUIMHBI 00yYalomuiics Mo nporpamMme dakajiaBpuara
JOJIZKeH::

Obradams CleqyONIUMA KOMIETSHIIHSIMHU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IpPOBOAUTHE OOpPabOTKYy WX pe3ylbTaTOB W OILEHUBATh MOTPEHIHOCTH, BBIIBUTAaTh THUIOTE3bI
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a H
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HecienoBanus (ITK-16);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHMSA OCHOBHBIX (PH3MYECKUX TEOPUH M pEUICHUS
BO3HUKAIOMNX (PU3MYECKUX 3a]ad, CAaMOCTOSTEIFHOTO HMPUOOpETeHUs] (U3MYECKUX 3HAHWH, IS
HNOHMMaHHs NPUHINIOB PabOTHI MPUOOPOB U YCTPOWCTB, B TOM HYHCIIC BBIXOIAIINX 3 TPEEIIBI
KOMITETEHTHOCTH KOHKpeTHoro HamnpasieHus (ITK-19).

3name:

- OTJIHWYMTENLHBIE OCOOECHHOCTH B NOBCACHUUN PACTBOPOB JJICKTPOJIUTOB, CBA3AHHBIC C
MMPOXOKACHUEM SJICKTPUICCKOI'O TOKA,

- TCOPHIO IraJIbBAHUYICCKHUX $[BJ'I€HI/II71;

- TCOPpUN KHHCTUKH, IIYTU TCOPCTUYUCCKOIO pacucTa CKOpOCTGI’I XUMHNYCCKUX peaKuHﬁ n
OrpaHU4YCHU B IPUMCHUMOCTHU PACYCTHBIX METOJ OB,

- OCHOBBI TE€OpHH (OTOXMMUYECKUX M IETHBIX PEaKIHi, 0OCOOCHHOCTH HMX CTaIUHHOTO
MPOTEKAHUS U YCIOBHUS OCYILLECTBICHUS;

- OCHOBHBIC 4YCPTbl TOMOI'CHHOTO H TICTCPOIrCHHOTO KaTalli3a, NPUYHUHBI YCKOPCHUA
XUMHYCCKOI'0 MMpo1ecca B IPpUCYTCTBUU KaTaJIu3aTopa.

Ymemn:

- IPUMEHATh KOHAYKTOMETPUUECKHUE U IIOTEHIIUOMETPUYECKUE UBMEPEHUS IS OTIIPEACIICHUS
TEPMOJUHAMUYECKHX (DYHKIUNA XUMHYECKHX PEaKIUi, KOHCTAHTHI JHUCCOIMAINH, MPOU3BEIACHUS
pactBopumocTH, pH pacTtBopoB u T.1.

- NPUMEHATh TEOPETUYECKUE 3HAHWUSA U OKCIEPUMEHTAIbHBIE METO/bl HCCICIOBAHUS
bu3nYECKO XUMUU IS PEIICHHs BOTIPOCOB, BO3HUKAIOIINUX TPU U3YUYEHUH KHHETUKH XUMHUYECKHUX
peaxkuui;

- IPOBOJUTH aHAJIN3 U KPUTHYCCKU OLUCHHUBATDH MOJYUYCHHBIC SKCIICPUMCHTAJIIBHBIC TAHHLIC,
0000m1aTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemo:



- KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXUMUUYECKUX METOA0B HCCIEAOBAHUS IJIS1 ONPEIeIICHUS
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK SJIEKTPOIUTOB U XUMUYECKUX PEaKIUi;

- METOJaMU OIPEIEICHUS TOPSAJKA U CKOPOCTH PEaKLMM, YCTAaHOBJICHUS JIMMUTHPYIOLIEH
CTaJuU U MEXAHU3Ma N3y4aeMON XUMHYECKON pEaKInH;

- HaBBIKAMM COCTaBJICHUS TaJdbBaHMYECKHUX DHJEMEHTOB JJs Iiejei OIIPCACIICHUA
TCPMOAUHAMHUYCCKUX XaPAKTCPUCTUK U KOHCTAHT PABHOBECHUSL I/ICCJ'IeIlyCMOI\;I peaKknuuun;

- 3HAHWSIMH OCHOBHBIX 3aKOHOB XMMHYECKOH KWHETHKH, BIMSHUS PAa3IUYHBIX (PAaKTOpOB
(TeMriepatypsbl, 1aBJIEHUS, KaTaJIn3aTopa) Ha CKOPOCTh XMMHUYECKOHN pEeaKIlInu.

KpaTkoe cogep:kanue TUCHUILUINHBI:

PacTBopsl 3jiekTposiMTOB. OiekTpocTtatuyeckas Teopusi [lebas-Xrokkens. Pacuer
AKTUBHOCTH U CPCIAHHUX MHOHHBIX KOB(i)(l)I/IIII/IeHTOB AKTUBHOCTH CHWJIBHBIX JJICKTPOJIMTOB B
pa30aBIeHHBIX U KOHLIEHTPUPOBAaHHBIX PAcTBOPOB M PACTBOPAX YMEPEHHOW KOHIIEHTPALUU.
VY aenpHas M MOJISIpHAs AIEKTPUUYECKUE TPOBOIUMOCTH. CKOPOCTh IBMXKEHUS U MTOJIBUKHOCTh HOHOB.
[TpenenbHblE MOJSAPHBIE AIEKTPONPOBOJHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO IBM)KEHHS HOHOB
Konbpayma. [IpumeHeHne n3mepeHuil 31eKTpuuecKoil MpoBOANMOCTH AJIS ONIPECIICHUs CTENICHH U
KOHCTAaHTHI JUCCOITMalln cia0BIX SJICKTPOJIUTOB.

DJIeKTPOXMMHUYECKHE cHucTeMbl (1enu). BO3HUKHOBEHHE CKayka IMOTEHIMala HarpaHuIle
paznena mpoBoaHWKOB | m Il poma. JIBOWHOM 3JIEKTpUUYECKHI CIOW. DJIEKTPOJABIDKYIIAS CHJIA
TaJIbBAHUYECKOTO  DJIEMEHTa, OJJEKTPOAHBIA  MOTEeHUHMald. TepMoauHamMu4YecKas  Teopus
raJlbBAaHMYECKUX sIBIICHUH, ypaBHeHue HepHcra. DnekTpoxuMudeckas popmMa OCHOBHOTO YpaBHEHHUS
TEpPMOJIMHAMUKH, Temmeparypublii koapduuuent DJIC. Onexrpomast | u Il poma, rasoBbie u
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIC AJIEKTPOABI. THUITBI TalbBaHUYECKUX HJIEMEHTOB: XMMHUYECKHE,
KOHIICHTPAIMOHHBIC, C TIEPEHOCOM M 0e3 mepeHoca. XUMHUYECKHe MCTOYHHKH TOKA, TOIUIMBHBIC
AIIEMEHTHI.

Xumnueckasi KHHeTHKA. CKOPOCTh XMMUYECKON peakIy, KOHCTAHTa CKOPOCTH, MOPSAIOK U
MOJIEKYJIIPHOCTB peakiy. Knnetnka HeoOpaTUMBIX peakiuii 1-ro, 2-1o, 3-To ¥ HyJIEBOTO MOPSIIKOB.
Juddepennmanbable 1 HHTETPATbHBIE METO/IBI ONIpeaesIeHUs opsiika peakiuy. CII0KHBIE pEaKIiH.
[IpuHIIMN HE3aBUCHMOTO MPOTEKaHMs SJIEMEHTapHBIX peakiuii. OOpaTUMble, HapajienbHble U
NOCJIeIOBATENbHbIE peakiuu |-ro Topsinka. BausHue Ttemmepartypsl Ha CKOPOCTh PEaKIHH,
npubmmkenHoe mnpaBwio Bant-T'opda. VYpasuenme Appenuyca, auddepeHumanpHas U
UHTETpajbHbIe (OPMBI ypaBHEHUs. DKCIOHEHIMAIbHAsA (GopMa ypaBHEHUS AppeHnyca. DHEprus
aKTHBAIIMH U TIPEIIKCIIOHEHIINATBHBI MHOKHUTEIb.

Teopun XMMUYECKON KHUHETHUKHU: TEOPHUS aKTUBHBIX COYIAAPEHUM U TEOpPHUs IMEPEXOIHOTO
coctosauss TIIC (akTMBMPOBAHHOTO KOMIUIEKCA). OHTAJIBIHMSA W OSHTPONHS AKTHUBAIHH.
@DOTOXMMHYECKHE pPEAKIUU. XUMHUECKHe W (POTOPHU3MUECKUE CTaJWU, BTOPUYHBIC IPOIIECCHI.
Kunernka ¢poroxummaeckux peakiuii. CEeHCHOMITM3UPOBaHHbBIE (OTOXUMHUYECKUE peakiuu. LlemHbre
peaxIy, MEXaHU3MBbI 3apOXKIECHUS, pa3BUTHs U 00pbIBa 1ieny. Hepa3BeTBIEHHbIE U pa3BETBICHHBIE
LENHbIE PEaKuu. BeposATHOCTHas Teopus pa3BETBICHHBIX peakuui. IIpencibHble sABIIEHUA B
LENHBIX PEaKLUUAX, HIKHUN ¥ BEPXHUM ITPEIEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omorenHslii u rereporeHHblii karaau3. OCHOBHBIE 3aKOHOMEPHOCTH
KATAUINTUYECKUX peakiui. BimsHue karaims3aTtopa Ha TEPMOJMHAMHYECKHME W KHHETUYECKHE



napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTajau3aTopa, KaTAIUTHYECKas aKTUBHOCTh. | OMOTE€HHBIM
katanu3. CIOUTHBIA W pa3fesibHbIA MEXaHU3Mbl KATaIUTHYECKOTO JEUCTBUA. DHEPreTHYECKUE
JIUarpaMMbl B3aUMOJICHCTBUSI PEareHToB ¢ KaTanu3atopoM. O0muil u crnenuuyecKkuil KUCIOTHO-
OCHOBHOM Karanu3. Karanu3 Komiiekcamu NepexoJHbIX MeTauioB. DepMEHTAaTUBHBIN KaTallus.
I'ereporennslii kaTanu3. TUIIBI TETEPOTrE€HHBIX KaTaIN3aTOPOB. 3aKOH JEHCTBYIOIIMX [IOBEPXHOCTEM.

KuneTrka reTeporeHHbIX peaKiuii.

4. O0beM yueOHOH TUCHHUIIINHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh JTUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 8,0 288
AyIuTOPHBIE 3aHATHS: 0,89 32
Jlextuu (JIek) 0,28 10
Jlaboparopusie paboTs (JIab) 0,33 12
[Tpaxtuueckue 3ausatus (113) 0,28 10
CamocrositesbHas padora (CP): 6,86 247
Bujx KOHTpOJIS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«@Puznvyeckue U puU3NKo-xuMuveckne Metoanl anaansa» (b1.B.0/1.9)

1. Hear aucuUMNJIMHBI: (QOPMHUpPOBAHME YETKUX TMPEACTABICHUH O NPAKTHUYECKOM
UCIIONIb30BAaHUU XMMHUYECKOTO 3HAHMS ISl COBPEMEHHOTO XHMHUYECKOTO aHalu3a KaK Cpe/cTBa
MONTyYeHHUs] XUMHUYECKON MH(pOpMAIK, COBPEMEHHBIX MOJIX0AaX K PEIICHUIO aKTyalbHBIX 3a7a4 B
aHaJu3e pPa3IMYHbIX OOBEKTOB.

2. B pe3yabTaTe u3ydyeHus AUCUUIUIMHBI 00ydalomuiics Mo nporpamMme dakajiaBpuara
JOJIZKeH:

Obnadams CleqyONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTBIO TPOBOAWTH AHAIHM3 CHIPbS, MATEPHAJIOB M TOTOBOM NPOIYKINH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIIOCOOHOCTEIO IJIAaHWUPOBATh U IMPOBOAWTH (1)I/IBI/I‘I€CKI/I€ U XUMHYCCKHUC SKCIICPUMCHTHI,
POBOJUTE OOpPabOTKYy WX pe3yJbTaTOB W OIEHUBATH IOTPEIIHOCTH, BBIJIBUTATh THUIIOTE3BI
yCTaHABJIMBATh TPAHMIBI HX TPUMEHEHHUS, TMPUMEHATH METOIbBl MATEMaTHUYECKOTO aHalW3a W
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 recieaoBanus (ITK-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKANMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3zienuil u TexHojoruueckux nporeccon (IK-17).

3name:
- TEOPETUIECKUE OCHOBBI METOJIOB AHATMTUIECKON XHUMHUH;

- mporecchl (HOPMHPOBAHMS AHAIMTHYCCKOTO CHTHAIA B PA3JIMYHBIX aHAIATHYCCKUX
METOHAX;

- pacCMOTpeHHEe MPUHIUIIOB U3MEPEHUH B CTAaHJAPTHHIX TPUOOpax;
- OCHOBBI METPOJIOTUHU B COOTBETCTBUHM ¢ pekoMeHanussmu MHOTTAK.
Ymems:

- TIIPUMCHATH HpI/I06p€T€HHBIe TCOPCTUUCCKHUEC 3HAHUA U TPAKTUUCCKHUC HABBIKKU B
HpO(i)CCCHOHﬂIIBHOfI JACATCIBbHOCTH IJIA PCUHICHUA KOHKPETHBIX XUMHUKO-aHAJIUTUYCCKUX 3aaa4.

Braoems:

- meTononorueit UM XA, mupoko UCI0JIb3yEMbBIX B COBPEMEHHON aHATTUTUYECKOM MPAKTUKE;
- CHCTEMOi1 BBIOOpa METOAa KaueCTBEHHOTO U KOJIMUYECTBEHHOTO XUMUYECKOTO aHAJIH3a;

- OLICHKO} BO3MOYXKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMH cII0cOOaMu MeTpOHOFquCKOﬁ O6pa6OTKI/I PE3YJIbTATOB KOJUYCCTBECHHOI'O
XUMHWYCCKOI'O aHaJIn3a.

3. Kparkoe conep:xanue JMCUMILINHBI:

OO6mas xapakrepuctuka NMMXA. OCHOBHBIE HCTOYHHMKM IOTPELIHOCTEH pe3yJbTaToOB
aHanmu3a U crnocoObl ux oueHku. OneHka mpepena oOHApYKEHHUs C HCIOJIb30BaHUEM (HOPMYJIBI
Kaifsepa u cTaHIapTHOrO OTKJIOHEHHMS MHUHUMAIbHOIO AeTekThupyemoro curhana no MIOITAK.



JluneliHbIil Mama3oH omnpeaensieMblx KoHIeHTparui. CtaHgapTHeie 00pa3bl coctaBa. OCHOBHBIE
AQHAJTUTUKOMETPOJIOTHUECKHE XapaKTEePUCTUKH METOJOB M PE3yJbTaTOB aHAJIN3a, CIOCOOBI MX
OLICHKH: Tpenen oOHapykeHus, KOI(PPHUIMEHT YYyBCTBHUTEIBLHOCTH, TPAHUIBI JIHANAa30HOB
OTIpeIeNIIeMbIX COJAEPKAHUM, CEIEKTUBHOCTh, MPEUHU3MOHHOCTh, MPABUIBHOCTh, DKCHPECCHOCTD.
Metoaasl mpo60oTOOopa, pa3ieneHns: 1 KOHIICHTPHUPOBAHUS BEILIECTB.

Merononorus UMXA. Tlpuembl KOJIMYECTBEHHBIX H3MEPEHHH (METOa TPaayHpOBOYHOM
3aBUCUMOCTH BHEIIHETO H BHYTPEHHEro CTaHAapTa, METONI JJ00aBOK). AHAJIWTHYECKHE W
METPOJIOTHUECKHE XAPAKTEPUCTUKU PA3TUYHBIX WHCTPYMEHTANBHBIX MeToA0B. [loHsTHE 00
aTTectoBaHHOM MeToauke. [IpoOGremsl BeiOOpa MeTona aHanuza. O6o0mennsie ceeaenus o [OCT P
HCO 5725 (2002).

OO6mras xapakTepucTUKa CIEKTPaIbHBIX METOJ0B aHanu3a. Kiaccudukamus cnekTpaibHbIX
METOJIOB aHanu3a. llomyueHue XUMUKO-aHATUTHUYECKOW HMHQPOpMAlUU MpU B3aWMOACHCTBUU
3JIEKTPOMArHUTHOIO H3JIyYEHUsT C BEHIECTBOM. ATOMHAass M MOJIEKYJspHas CHEKTPOCKOMIUSI.
AOGCOpOIMOHHBIE U IMUCCHOHHBIE METO/IbI aHATH3A.

ATOMHO-3MHMCCHOHHBI  CIIEKTPAJIBHBIA  aHAINW3. TeopeTHYecKHe OCHOBBI  aTOMHO-
OMHUCCHOHHOI'O CIEKTpajJbHOro aHaiuza. Mcrounuku Bo30yxkaeHHs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AHAJUTHUYECKOrO CHUrHana. VHTEHCHBHOCTb CHEKTPaJBbHBIX JIMHHNA Kak Mepa
coJiepXkKaHus IeMeHTa B npobe. DakTopsl, BAMSIONME HA MHTEHCUBHOCTD CIEKTPAJIbHBIX JTMHHM.
CriexTpasnbHble TPHOOPHI U CIIOCOOBI PErUCTPALIUH CIIEKTPA. paciin(pOBKA IMHUCCUOHHBIX CIIEKTPOB
U WJCHTU(UKALUSA 3JIEMEHTOB MO MX CHEKTpaM. ATOMHO-3MHCCHOHHBIM aHaJM3 C WHAYKTUBHO
cBsi3aHHOW ma3Moil. KonnuecTBeHHBIM aHamn3. ATOMHO-3MHCCHOHHAs (OTOMETPUS IUIAMEHH.
I"a3oBbIe TIIaMEHa Kak BUAbI HU3KOTEMIIEPAaTypHOH Iia3Mbl. biiok-cxema miaMeHHOro (oTomeTpa.
Bo3MmoxHOCTH MeTOa W €ro OrpaHWyeHWs. AHHOHHBIA W KaTHOHHBIA 3¢dektel. Obnactu
IPUMEHEHUS.

ATOMHO-abcopOIMOHHass ~ crekTpoMeTpusi.  OOmias  XapakTepucTHKa  MeToja H
AQHAJMTUYECKOTO CHTHaNa. [lorjomeHne 3IeKTPOMarHUTHOTO U3JTyYeHHs CBOOOIHBIMU aTOMaMH.
Bbnok-cxema npubopa. MIcTouHUKH MOHOXpOMATHYECKOTO M3TyueHHst. CrIocOObI aTOMU3ALUHU IPOOBI.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTUK METO/I0B aTOMHOM aOCOpOLUN U aTOMHON SMUCCHUH.

AHanuTudeckass MOJIEKYJISIpHAsl CIEKTPOCKOMMS. MeToabl ONTHYECKOW MOJIEKYJISIPHOM
CIEKTPOCKONMHU. XapaKTEpUCTHKA aHAJIUTHUECKOro curHana. IloriomieHue 31€KTpOMarHUTHOIO
U3IIy4EHUS MOJIEKYJIaMU. DJIEKTPOHHBIE IEPEXOBI U CIIEKTPBI ITOTJIOIIEHUS MOJIEKYJI. 3aKOH byrepa-
JlamGepra-bepa. Momsapusiit  ko3pduuuent nornomenus. CrnekrpodoTomeTpudeckuil U
doromerpuueckuii ananu3. ONTUMU3AIMS YCIOBUN aHAIMTHYECKUX onpeseneHuid. OTKIOHEHHs OT
3akoHa byrepa-JlamGepra-bepa. Anmaparypa ansi CHEKTpo- U (OTOMETPUUYECKHX H3MEPEHUI.
TouHOCTh pe3ynbTaToB (oTOMETpUUeCKHX omnpeneineHnid. JuddepennnanpHas (HOTOMETPHS.
MeTto/1bl CrIEKTPOPOTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuid aHanui. Ilpupoga aHanIMTHUECKOro curHaiga QIyopecUeHIMH U
dochopecuienninu. KBaHTOBBIE ¥ 3HepreTmdecKkuid BbIXOABL. DaKTOphI, BIUAIONIME Ha
MHTEHCUBHOCTH (hryopecieHuu. TeMneparypHoe 1 KOHIEHTPAIIMOHHOE TyIIEeHHE (IIyOpEeCLEHIIHH.
3epkaipHasi CHUMMETpHUSl CIEKTPOB IOIVIOUNIEHMsT W HUCHycKaHusl (mpasBuwio JleBmmHa). 3akoH
BaBunoBa. Cxema (QuyopuMeTpUYECKHX HU3MEpEeHHH. BpIOOp TEPBUYHOTO W BTOPHYHOTO
cBeTO(UIBTPOB. I pagynpoBoUHas 3aBUCUMOCTb U KOJMYECTBEHHBIN aHAIIN3.



TypOunumerpudeckuii u  HederoMeTpuyecKuid MeTonbl aHaim3a. PaccesHue cBera
JIMCTIEPCHBIMU crcTeMaMH. CBsA3b ONTHYECKON MIIOTHOCTH AUCIIEPCHOW CUCTEMBI C KOHIIEHTpalen
ompezenseMoro BemecTtBa. KodQuIMeHT MyTHOCTH CHCTEMBI. [eOopeTH4YecKHe OCHOBBI
TypOuaumeTpun u Hedenomerpuu. YpaBHeHue Poames. CpaBHHUTENbHAsh XapaKTEpUCTUKA
AQHATUTMYECKUX CUTHAIOB B TypOuauMerpuu u Hedenmomerpuu. TpeOoBaHus, HMpeabsBIseMble K
HCHOHLByeMBIM AHAJIUTUYCCKUM peaKHI/I}IM.

OOmast XxapakTepUCTHKA HJIEKTPOXUMHUYECKHX METOAOB aHalIM3a M UX KiIaccuuKaius.
Knaccugukamuss 371eKTpofoB B 3IIEKTPOXMMHUYECKMX MeTofax aHanuza. [lomspusyemble u
HENOJSAPU3yEMbIE IEKTpOAbl. Vcmonp3yemble XUMHYECKHE M JJIEKTPOXUMHUYECKHE PEaKLHH,
TpeOOoBaHus, MPeIbIBIIEMbIC K ’TUM peakuusM. Boamoxxnoctu 9XMA.

Konnykromerpusi 1 KOHIyKTOMETpHUeckoe TuTpoBaHue. OO0Iias xapaKTepUCTHKa METO/aA.
AHAIUTUYECKUM CHUTHAI B KOHAYKTOMETPHM. YJElbHAas M HKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTh
pacTBOpOB 3JIEKTPOJIUTOB. [TogBuxHOCTH VOHOB. [Ipsimas KOHJYKTOMETPHSI u
KOHJIYyKTOMETprueckoe TuTpoBaHue. Kpusbie TUTpoBaHMs. PaKTOPHI, BIUSIOLIME HA BHUJ KPUBBIX
TuTpoBaHus. [lpuHUUMNUAIbHAs CcXeMa YCTAaHOBKU [UIsi KOHIAYKTOMETPUUYECKHX H3MEPEHU,
UCIIOJIb3yeMBbIE IEKTpoAbl. Bo3moxkHoct merona. IIpumepsl onpenenenuil. BeicOKOUacTOTHOE
TUTpOBaHUE. BO3MOXHOCTH METO1A.

[loTeHnMOMETpHA M TOTEHUUOMETPUYECKOE TUTpOBaHHE. VHIMKATOpHBIE SJIEKTPOABI H
JNEKTpOAbl cpaBHEHMs. [loTeHIMan »s1ekTpoAa Kak aHaIUTHYECKUd curHail. MoHomerpus.
JonnanoBckuit U auddy3nonnslii noreHuuansl. Knaccudukanus nOHOCETEKTUBHBIX 3JE€KTPOJIOB.
VYpaBrenue Huxonbckoro-OiizeHMaHa. MeTolbl KOJWYECTBEHHBIX OIPENEICHUM M YCIOBHS HMX
npuMmeHeHus. llpamas norenumomerpus (pH-merpus, noHomerpusi). BosmoxHOCTH MeToAa.
Metonsl TuTpoBanusa. O6paboTKa KpUBBIX MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

Bonberamnepomerpudeckue metonbl aHanm3a. Kiaccudeckas mnomsiporpadus. Ilomspo-
rpamMMbl. MHTepnperanusa mnomsporpamMm. OCTaTO4YHBI M KOHJEHCATOPHBIM TOKU. YpPaBHEHHE
nossiporpaduueckoi BoaHsl [elipoBckoro-MnbkoBuya. IloTeHIMaN MoayBOIHBI KaK KaueCTBEHHAs
XapaKTepUCTHKAa AHAJIMTUYECKOro CHrHasia. BeiOop M Ha3HaueHHwe moisiporpaduueckoro Qoxa.
[penenbuplii A1 QPy3MOHHBIN TOK KaK KOJIUYECTBEHHAS XapaKTePUCTHKA aHAIUTHYECKOTO CUTHAJIA.
AmMniepoMerpuueckoe TUTpoBaHue. OO0Ias XapaKTepUCTHKAa METOJa M aHaJIUTHUYECKOTO CHUTHajia.
Br16op ycnoBuili amnepomMeTpuueckux u3MepeHui. [lpuHnunuanbHas cxemMa aMIepoMeTpUIeCKOro
TuTpoBaHusA. Kpussle TuTpoBaHus. [IpuMepsl NPaKTHYECKOTO CIIONb30BAHMUS METOAA.

Ky.]'IOHOMCTpI/I‘IeCKI/Iﬁ METOA aHaJInu3a

Knaccudukanus MeTo0B KyJoHOMeTpHH. KOM4ecTBO AIIeKTpHYeCcTBa KaK aHAIUTHIECKUI
curHan. IIpsmas KyJoHOMeTpuss U KyJIOHOMETpHUecKoe THTpoBaHHe. Pacuer konuuecTBa
JNIEKTPUYECTBA, 3aTPAu€HHOTO Ha  DJJEKTPOXUMHUYEcKyro peakinuio. KymoHomerpuueckoe
TuTpoBaHue. Bpibop Toka osnekrponuza. [lpuHnunuanpHas cxemMa  YCTaHOBKU  JUIA
KyJIOHOMETPUYECKOTO TUTPOBAHUSI. [TpakTueckoe MIPUMEHEHNE METO/1a.
DnekTporpaBUMeTpudeckuii ananu3. OOmas XxapakTepucTUKa METO/1a M AaHATUTHYECKOTO CUTHATIA.

OO6mias  xapakTepUCTHKAa XpomaTorpaduueckux MeETOAO0B. TeopeTHYecKue OCHOBBI
xpoMarorpaguueckux MeToaoB. Xpomarorpamma. [lapamerpsl ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEePUCTUKH AaHAJUTHUYECKOr0 CHUTHaja B KOJIOHOYHOM XpomaTorpaduu.
OU3NKO-XUMUYECKHE OCHOBBI Xpomartorpaduyeckoro mnpouecca. Krmaccudukanus wmeromos



XpoMarorpauu IO arperaTHOMy COCTOSHHIO (a3, MO MeXaHW3My pa3/elieHus U Crocoly
odopmiieHus nporecca. CTeneHp pa3faeieHus U KPUTEpHd celeKTUBHOCTU. KpuTepuii pa3aeneHus.
OnTtumu3anus mporeccoB pazaeneHus cmeceil Bemects. Koadduuuent pacnpenenenus. OcHOBHOE
ypaBHeHue xpomarorpaduu. CBs3b (GOpMBI BBIXOIHON KPHUBOH C HM30TEPMOMN pacrlpeleieHHs B
KOJIOHOYHOUM Xpomatorpaduu. BeicoTa, sKBHBalleHTHas TeopeTudeckoi Tapenke. KuHernueckas
Teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

lazoxuakoctHas xpomatorpadus. OOmias XapakTepucTuka Metona. IIpuHIUNHMATBHAS
cXeMa Tra3oBoro xpomarorpada. YCTpoicTBO M Ha3HadeHHe y3110B Xxpomatorpacda. TpeOoBanus,
npeabsaBisieMble K HEMOJABM)KHOM W MoABWKHOU ¢azam. JlerekTopsl. MeToasl MAEHTH(PUKALUN
BEIIECTB B ra3oBOoM xpomarorpaduu. MneHTudukanms KOMIIOHEHTOB pa3JesieMbIX cMeced ¢
MIOMOIIBIO JIOTapU(MUUECKUX HHICKCOB yaepxkuBaHus. CrocoObl KOJIMYECTBEHHOTO aHAJIN3a.
[Ipumepbl pakTHYECKOr0 UCIIOIb30BAHMSI Fa30BOM XpoMaTorpaduu.

KunkoctHas xpomarorpadus. Knaccudukanus MeTOAOB >KHUIKOCTHOM XpomaTorpaduu.
Ocob6ennoctu BOXX. [IpuHuunuaneHas cxema >KHUJKOCTHOro Xxpomarorpada. Tunsl 1eTeKTOpoB B
B2XX. JXunkoctHoancopounonnas BOIXX. HopmanbHo-a3oBeiii u  obparieHo-ha30oBblii
BapUaHTBl: COPOEHTHI, DIIOCHTHI, pas3ienseMble BemecTBa. YpaBHeHue Hokca. Meroasl
WICHTU(HUKAIIMA BEIIECTB M KOJMUYecTBeHHOro anamuza B BDXKX. Ilpumepbl mnpakTHUecKoro
ucnionp3oBanuss BDOXKX. PacnpenenurensHas Oymaxknass xpomarorpadus. KauecTBennas u
KOJIMYECTBEHHAs] XapaKTEpUCTUKU aHaJIUTU4YecKoro curHaiga. OO6macte mnpuMeHeHus. ['enb-
xpomarorpadus. [ToasmwxHas n HenmoaBmwkHasA ¢aspl. OO0Iee ypaBHEHUE, OMHUCHIBAIOIIEE MPOIIECC
reap-xpomarorpaguu.  Bo3moxHOcTH — remp-xpomatorpaguu.  Ilpumepbl  mpakTHuecKoro
ucnonb3oBaHus. MoHooOMeHHass M uWoHHas Xxpomatorpadusi. TpeOGoBaHMs, NpeabsABISIEMbIE K
peakuusM HOHHOro oomMeHa. OCoOEHHOCTH MOHOOOMEHHOM Xpomatorpaduu. KoHcTaHTa HOHHOTO
obmena. M3zorepmbl nonHoro oOmeHa. Katuonutsl M aHnoHUTHL. K0d3(pPHLIMEHT CeTeKTHUBHOCTH.
Nonnas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazaemnsromnue n KOMIeHcalluOHHbIE
KOJIOHKU. AHQJIUTUYECKUE BO3MOKHOCTH METO/IA.

ABTOMAaTUYECKU U aBTOMATHU3UPOBAHHBIN aHanu3. J[pyrue Metonpl aHanuza. JIuCKpeTHbIe
aBTOMaThyeckue aHamuzatopbl. llpuHnun pgeiictBus. HempepbIBHBINM MPOTOYHBIN aHANU3 U
MPOTOYHO-UHKEKIIMOHHBIN aHanu3. [lonsTrue 06 aHanuTUYecKoi Macc-ciekTpomeTpuu. CyIHOCTh
MeToAa. AHAIIU3 OPraHUYECKUX BEIIECTB. JJIEMEHTHBIN aHaIu3.



4. O0beM y4eOHOH TUCHUILINHBI:

O6bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 10 Y4eOHOMY IIaHy 2,0 72
AyIMTOpHBIE 3AHATHS: 0,67 24
Jlexumn (Jlek) 0,22 8
JlabopaTtopusie padoTsl (JIad) 0,44 16
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,22 44
Bua KOHTpOJIA: 3a4eT ¢ OLeHKOM 0,11 4




AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«Ikoqaorus» (b1.B.0/1.10)

1. Heab aucUMNIMHBI: CHOPMUPOBATH y CTYACHTOB MPEACTABICHHE O COBPEMEHHBIX
9KOJIOTHUECKUX TpoldiieMax, O (PU3MKO-XUMHUYECKHX IMpoleccax, MPOTEKAIIUX B Pa3IUYHBIX
KOMIIOHEHTaX OKPY>KaIOIIEH Cpeibl M O CTEIEHU aHTPOIIOTCHHOTO BO3JACHCTBUS HA 3TU MPOIECCHI;
BBIPA0OTaTh y CTYACHTOB HAaBBIKM CUCTEMHOTO MOJX0Ja K M3YYCHHIO M PEHICHUIO 3KOJOTHYECKUX
npo0OsieM, BO3HMKIIMX B PE3YyJIbTaTe IMPOMBIIIEHHO-X03SIMICTBEHHON [JEATENIbHOCTH 4YeJIOBEKa,
Pa3BUTh MBIIIIEHUE, IO3BOJISIONIEE TPABUILHO OLIEHUBATh JIOKAJIbHbIE U OT/IaJI€HHbIE TIOCIIEACTBUS
MPUHUMAEMBbIX PEIICHUH AJIsl OKpYKarollel CpeJibl U YeJIOBeKa.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIMIICA N0 MporpaMmMe dakajaBpuara
HAOJIKeH:

Obnadoams cleayroMUMUA KOMIETEHIIHSIMHE:

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUECKON KapTUHE MUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM BEIIECTBA JJs  TOHUMAaHUS
OKpy>karomiero mupa u sinenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITIOJIb30BATh 3HAHUS O CTPOCHUHU BEIIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKUX COCAMHEHUM ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatoriem mupe (OITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUus Mpu pazpadboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C YYeTOM
DKOJIOTHUECKUX MOCaeACTBUM ux npuMenenus (ITK-4).

3uams:

- OCHOBHBIE 3aKOHBI 001 SKOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHHUS U (PYHKIIMOHUPOBAHUH OHOCOEPHI,

- COBpEMEHHBIE IKOJIOTUIECKHE TPOOIIEMBI;

- OCHOBBI PALIMOHAJILHOTO MPUPOIOTIONIH30BAHMS;

- OCHOBHbIE IPUHLUIIBI 3aIUTHI IPUPOJAHOMN CPEbl OT aHTPOMIOTEHHBIX BO3ACHCTBHIA;

- CTpPOEHHE OCHOBHBIX Teocep 3eMiM U OCHOBHbBIE (PHIUKO-XUMUYECKUE TMPOIIECCHI,
MPOTEKAIOIIUE B HUX;

- OCHOBHBIE TIOHATHUS U TMPUHIIUIIBI KOHIEMIUN YCTOMYUBOTO Pa3BUTHS,

- OCHOBHBIC CBEJICHUs O TNI00aTbHON MpoOIeMaTuKe, MPUPOTHBIX Pecypcax, TIaHeTapHbBIX
IpaHULAX, AHTPONOI€HHOM BO3ACUCTBUM Ha OKPYXKAIOUIYI0 Cpely, YNpaBICHUH KayeCTBOM
OKPYXaIOIIEH Cpeabl;

- IPUHIUIBI 3€JICHON XUMUU.

Ymemy:

- TPUMEHATH TMOJYYCHHbIE 3HAHMUS M OIEHKU COCTOSHUSA OKpYXKaloIeH cpeabl u
paIoOHATBHOTO UCTIONB30BaHUS IPUPOIHBIX PECYPCOB;

- HCMONB30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOTMH U 0a3bl JAaHHBIX JUIS PEIICHUS
KOHKPETHBIX IKOJOTHIECKHUX TIPOOIIEM.

Bnaoemy:

- TMOHATUHHBIM amIapaToM B OOJIACTH OOMICH SKOJIOTHH, PAIlMOHAIBLHOTO HCIIOIB30BAHUS
MPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEIbl.

3. Kparkoe conepxxanue TMCUMILIAHBI:

BBenenue, OCHOBHBIC TTOHSITHSI TUCITUTUIUHBI.



MecTo DUCHMIUIMHBI B CHUCTEME OOIIET0 M XMMHUYECKOro oOpa3oBaHHs. DKOJIOTHUYECKOE
oOpazoBaHue W 0Opa3oBaHHE JIsi YCTOMYMBOTO pa3BuThsi. OOIIECTBO M OKpY’KaroIIas cpena.
IToHATHE YyCTOMYUBOIO Pa3BUTHS.

Moayas 1. OOmume Bompochl »3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHBIe 3aK0HBI 3kon0ruu. broskonorus. [Torstue 06 3xocucTeMax. Y CTOWYUBOCTD
skocucTeM buocdepa, ee 3BOTIONUS M YCTOWYUBOCTh. DKOCHUCTEMBI 3eMIIM M YCTOWYUBOCTD.
OcHoBHbIE cBeneHUs O 1wiaHere 3emisi. OCHOBHBIE TOHSTHS SKOJOTHUU. 3aKOHBI M TPUHIUIIBI
skonoruu. [loToku sHepruu u BemiecTBa B 3kocucteMax. OCHOBHbIE OMOT€OXMMHUYECKHE LIUKIIBI
(kpyroBopoTsI BetiecTB). L{lukmaHOCTh TIpoiieccoB B Ouochepe u yCTONIHUBOCTb.

1.2 Hapononacenenue. UenoBedecTBo Kak 4yacTh Ouocdepsl. emorpaduueckre mpodieMsl.

JluHaMuKa 4el0BEYECKOW MOIYJISLUHU, POKIAEMOCTh, CMEPTHOCTb, BO3pACTHAsl CTPYKTYypaA.
[IpoGnembl COBPEMEHHOTO dTara pocTa YUCICHHOCTH HaceneHus. [ eorpaduueckoe pacrpenencHue
HaceseHus1. PerynvpoBanue HapoJOHACEICHHUS.

Moayas 2. Ctpoenue u coctaB reocdep 3emuin. OCHOBHBIC (PH3UKO-XUMUIECKUE ITPOIIECCHI,
MIPOTEKAIOIINE B Teocdepax.

2.1 Atmocdepa 3emin.

Crpoenue atmocdepsl, poiib (HOTOXMMHYECKHUX peakiuidi B (HOPMUPOBAHUM COCTaBa
aTMocdepsl.

[Mapaukossiii >¢dext. [lapHukoBsie Ta3pl B armocdepe. Knumartnueckue mHocaeacTBUS
AHTPOIIOT€HHOM JIeATENbHOCTH.

Pacnpenenenue KoHIEHTpauuu o30Ha B atMmocdepe. O30HOBBIN cnoif. [TpupomHbiil muki
030Ha. COBpeMEHHOE COCTOSIHHE 030HOBOTO cj104. [locnencTBus pazpyieHust 030HOBOTO CJI0s 3eMIIn
JUTsE 4estoBeka u omocdeps! B 1enoM. CtpaTtocdepHblii 030H M TPONOC(EPHBIH 030H: CXOACTBO H
paznuuus. MexXIyHapoiHOE COTPYAHMYECTBO B 00JIACTH OrpaHUYEHHE MPOU3BOJCTBA U
HCITOJI30BAaHNS 030HOPA3PYILIAIINX BeIIeCTB. MOHpeanbCKUil IPOTOKOJI.

KucnotHeie n0Xaum u mporecchl OKUCIEHUs MpuMecei B Tporochepe. PoTOXUMUYECKUNA
CMOT.

2.2. T'unpocdepa 3emnu.

Bunet Bog Ha 3emute. [Ipecubie Boasl. ['uaponorudeckuii nuki. [ mo0anbHbIE SKOJIOTHIECKIE
npobOsieMbl THapochepsl. [1aBHBIE KAaTHOHBI M AHUOHBI MPHPOIHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B npupoaHbix Bojax. lllemounocts npuponnbix Boj. OCHOBHBIE MPUYHUHBI, TAlbl U
MOCIIEACTBUSI 3aKUCIICHUS IPUPOAHBIX BO0EMOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE NTPOLIECCH B
npupoaHbIX BogoeMax. Crpatudukanus OpUpoIHBIX BogoeMmoB. Ilpomeccsl adTpodukanuu
BoZ0eMOB. [IpnuuHEbl 1 nociaeacTBUS.

2.3. Jlutocdepa 3emin.

3emuas kopa. [louBa. CtpoeHue nouBeHHOro ciosi. CoctaB nous. OpraHMyecKue BEUIECTBA B
nouBe. Posib )KUBBIX OPTaHU3MOB B (DOPMHUPOBAHHUH TTOYBEHHOTO CIIOs. TspKenbie MEeTasllbl B MOYBE.
Herpanauusa nous. Bognas u BeTpoBas 3po3usi IOYB.

Moayabs 3. AHTpONOTE€HHOE BO3JCHCTBHE HAa OKPYXKAIOUIYI0 CpPely M paldOHAIBHOE
IPUPOIONOIB30BAHUE.

3.1. Tlpupomuwsie pecypcol. IlonsiTue 00 oOTX0max MPOU3BOACTBA W MOTPEOICHUSI.
ManootxoiHble U 6€30TXO0IHBIE TPOU3BOJICTBA.

3.2 [loHsTHE O TUIAHETAPHBIX TPAHUIAX. AHTPOMOTEHHBIE BO3MYIIIEHUSI OMOTEOXUMUYECKUX
UKJIOB a30Ta U Gochopa. OCHOBHBIC TPUHIIUIIBI 3€JICHON XUMUH.

Mopayasb 4. YcTolunBOE pa3BUTHE.



[TonsiTre 00 ycTOWYMBOM pa3BUTHU. MIcTOpHs cTaHOBICHUS MOHATHS. BKIaa oTedecTBEHHBIX
yuyeHbix. l[lemn yctoitunBoro pasutus OOH. MexayHapoaHOe COTPYIHHYECTBO B OOJACTH
yCTOWYMBOTO pa3BUTHUS. [I[pOMBIIIIIEHHAS SKOJIOTHUS U 3eJIeHast XUMUS KaK UHCTPYMEHT 00ecredeHHsI

YCTOMYMBOTO pa3BUTHUs. DKOJIOTHUECKAs ITHKA.
4. O0beM yueOHOW JUCUMIIIUHBI:

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,17 6
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (113) 0,06 2
CamocrosTtesannasi padora (CP): 2,53 91
Buja koHTpOJISI: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpoexTnpoBanue nerasneii MmamuH U annaparos» (b1.B.0O/1.11)

1. Heab AMCHUIUIMHBI: HAYYUTHh CTYJCHTOB TBOPUYECKOMY IMOAXOAY K BBHITOJHEHHUIO
WH)XCHEPHBIX PAacueTOB Ha MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIMIA,
JieTaneil v y3J10B MalluH U anmnaparos.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obnadamse CIETYIONIAMA KOMIIECTCHITHSIMHE:

- CMOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIAH B podeccuonanbroit aesreabaoctu (OITK-1);

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW ()M3MUECKON KapTUHE MHUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHHM  BEIIECTBA JIII  TTOHUMAaHUS
OKpykaromiero mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUMN ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX IPOIIECCOB, MPOTEKAONUX B OKpysKkaroiieM mupe (OITK-3).

3namo:

- KOHCTPYKILIHMH, TUMAXU U KPUTEPUU PAOOTOCHOCOOHOCTH [eTalield MalluH, cOOPOYHBIX
eauHul (y3JI0B) U arperaTos;

- OCHOBBI TEOPHH COBMECTHOW pPabOTHl M METOABI pacyera JeTalieil W y3J0B MalluH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemy:

- BBIMIOJIHATH U YUTATh TEXHUYECKHUE CXEMBbI, UEPTEKU U ICKU3bI JIeTaJICH, y3JI0B U arperatoB
MaluH, COOPOYHBIX YEPTEIKEH U YEPTEIKU 0OIIEeTO BUA;

- MPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTaney MallluH;

- TIPOU3BOJUTH PAcueThl M KOHCTPYUPOBAaHUE JeTalled MAllMH U MEXaHU3MOB C YUYETOM
MPOU3BOJICTBEHHON TEXHOJIOTHH U KCILTyaTaIl|H.

Bnaoemy:

- HaBBIKAMH KOHCTPYUPOBAHUS U TEXHUYECKOT'O TBOPUYCCTBA;

- IpaBUJIAMH [TOCTPOCHUS TEXHUUECKHUX CXEM U UYepTeKel;

- OCHOBHBIMH METOJIaMHU pacyeTa U MPOECKTHPOBAHUS MEXaHWYECKUX Y3JIOB U 3JIEMEHTOB
TEXHHKHU.

3. KpaTkoe conep:kanue IHCHUIIUHBI:

Moayab 1. «Pacyer XMMHYECKOr0 amnmapara ¢ MeXaHHYeCKHUM IMepeMelInBaoImuM
YCTPOMCTBOM.

ITo Bcem 3TamaM KypcoBOTO IMpoeKTa oQopmiIsieTcs €IWHAas TMOSCHHUTEIbHAs 3ammcka. B
MOSICHATEIHHYIO 3aIMCKY BKJIFOYAIOTCS IIPOCKTHBIE U IIPOBEPOYHBIC PACUCTHI THITIOBBIX AJICMCHTOB B
COOTBETCTBUHU C JICHCTBYIOIIMMH MeToIuKaMu. [Ipon3BoauTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTepPHAaJIOB;

2)pacueT OCHOBHBIX F€OMETPUYECCKUX Pa3MEPOB allapara;

3)pacueT TOJIIMH CTEHOK armapara u pyOariku;

4)ionbop mpuBoIA;

5)pacuet ¢1aHIIEBOr0O COCAMHEHHMS KPBIIIKU ¢ KOPITYyCOM arlnapara;

6) pacueTr Bajia MEIIAJIKH HA BUOPOYCTOWYUBOCTh M IPOYHOCTB;



7)onbop u pacyeT My ThI;
8)moa00p M pacyeT yIUTOTHEHHS.
Moayan 2. «YepTesk 0011ero BUaa anmnapara.

Breimonnsercs YCPTECIK O6IH€FO BUJia ariapara € BHAAMH, pa3pe3aMHu, CCUHCHUAMHU U

BbIHOCHBIMU 3JICMCHTAMH, NAOMHWMU IIOJTHOC MNPCACTABJICHUC 00 ero YCTPOPJICTBG U TOPHUHIUIIC

paboTbl. YUepTex 001Iero BU/a anmapara CoOACpPKUT:

CCUCHUs, BBIHOCHBIC E)J'IGMGHTBI),

1. N300paxkenne anmapata (BUIbL, pa3pesbl,
coJIeprKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEILICHUS;
2. OCHOBHBIE pa3MephI;
3. PacnonoxxeHue mTynepos, Jr0Ka, OIOp almnapara;
4. Tabnuily Ha3HAUYeHUs IUTYLEPOB B anmapare;
S. TexHNUeCKy0 XapaKTepUCTHKY U TEXHUUYECKUE TPeOOBAaHUSA K HEMY.

UYepTex BoINONHACTCS Ha JucTe popmara Al.

KypcoBoii mpoeKT sIBISETCS CaMOCTOATENBHOM paboTOM CTyAeHTa, KOTOPBIM HECET MOJIHYIO

OTBETCTBEHHOCTh 3a €€ KadyecTBO (MPaBUIILHOCTh PACYETOB,

opopmieHHE uepTexKel) u

CBOEBPEMEHHOCThH BBINIOJTHEHUSI BceX ATanoB padot. [IpernopaBaTens — pyKOBOAUTENh MPOEKTa

HampaBiisieT paboTy CTyAEHTa, KOHCYJIbTHPYET MO HEACHBIM BOIPOCAM, OMNpENENsieT CTeleHb

3aBEPIICHHOCTH OTJEJIbHBIX 3TANlOB POCKTHPOBAHUSI.
4. O0beM yueOHOH TUCHMIINHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmewm.
eIMHUIIAX gacax

OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 10 Y4eOHOMY IIaAHy 2,0 72
AYyIUTOPHBbIE 3aHATHUS: 0,28 10
Jlexumnm (Jlek) - -

JlaGopatopusie pabots (J1ab) - -

[paxruyeckue 3ansatus (I13) 0,28 10
CamocronTesnsHnasi padora (CP): 1,61 58
Buja koHTpOJIsi: 3a4eT ¢ OleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpoexkTHpOBaHUE NPOLECCOB U ANNAPATOB XUMHU4YecKoil TexHoaorun» (b1.B.0/1.12)

1. Hesb AMCHMIIMHBI: CYLIECTBEHHO PaCIIUPUTh, CUCTEMATU3UPOBATh U MCIIOIb30BaTh HA
NpPaKTUKE 3HaHUI OCHOB TMJIPABINYECKHX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB XUMHUYECKON
TEXHOJIOTMH, IO3BOJISIFOIIMX BBITYCKHUKAM OCYIIECTBIISITH HAay4HO- MCCIENI0BAaTENbCKYI0 H
NPaKTUYECKYIO pabOTy Ha MPeInpUsTHIX.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Ipu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHYECKUX TocaencTBuii ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO BBISBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTUYECKOTO
000pyI0OBaHUs M TapaMeTpoB TexHoornyeckoro npouecca (I1K-11);

- CIOCOOHOCTHIO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00paOOTKY HMX pE3yJbTaTOB M OLEHUBATh IOIPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTAHABJIMBATh TI'PAHULBI MX INPUMEHECHMs, NPUMEHATh METOJbl MAaTEMAaTHYECKOIO aHan3a H
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecieaoBanus (ITK-16).

3uams.

- METO/Ibl pacyeTa TeIlo- U MaCCOOOMEHHBIX aliaparos;

- OCHOBHBIE IIPUHLUIIBI OPraHU3alMH IPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUIOBBIE IIPOLECCHl XUMUYECKONW TEXHOJIOTUH, COOTBETCTBYIOIIME ANNIapaThl 1 METOJIbI UX
pacuera;

- METO/Ibl COCTaBJIEHUSI TEXHOJIOTMUYECKUX CXEM C HAHECEHHEM BCEX allapaToB.

Ymemy:

- COCTaBJISITh MaTepHAIIbHBIE U TEIIOBbIC OAIaHChI AJISl CHCTEM ra3->KUIKOCTh;

- pacCUMTHIBATh apaMETPhl TEMJIO- 1 MAaCCOOOMEHHOI0 000PYOBaHUS U HACOCOB;

- 1oAOUpaTh CTaHAAPTHOE 00OPYOBAHUE, UCIIOJIB3YEMOE B XUMUUECKOI IPOMBIIIJICHHOCTH.

Braoemy:

- METOJOJIOTHEH pacdyeTa OCHOBHBIX IapaMETPOB TUAPOMEXAHUYECKUX, TEIJIOBBIX U
MaccOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH IPAaBHIILHOTO TOA00pa TEIJI0 M MacCOOOMEHHOTO 000PYI0BaHUS;

- METO/IaMH COCTABJICHUS TEXHOJIIOTUIECKUX CXEM U rpaynIecKoro n300paskeHusl OCHOBHOTO
000opyI0OBaHUA.

3. Kparkoe comepxxanue JMCUMILIAHBI:

Beenenne. Omnucanue NPUHIUNHMAIBHON CXE€Mbl  PEKTU(MHUKAIMOHHONW  yCTaHOBKHU
HenpepbIBHOTO JieficTBusa. CpaBHEHHE U 00JaCTH IPUMEHEHUS HACAA0UYHbIX U TapelbyaThIX KOJOHH.
[TocTpoeHne paBHOBECHOM JINHUU Ha OCHOBE MOJYYEHHBIX HHIUBUAYAIbHBIX 3a1aHUM.

Mopyas 1. Pacuer pekTHGUKANMOHHONW KOJIOHHBI. PacueT Hacago4HON M TapenbyaTou
pexTU(UKAIIMOHHON KOJIOHH HENPEpBIBHOTO JehcTBUSA. MaTepuanbHblil OanaHc KOJIOHHBI. Pacuer
MUHHUMAJIBHOTO U pabodero ¢iermoBoro uucia. [loctpoenne pabdouux nunHmil. Pacuer ckopoctu
apoB M JAuaMerpa KoJIOHHbL. OmpeneneHne BBICOTHI ammapara. Pacder ruapaBiaMdecKkoro
CONPOTHBIICHUSI KOJIOHHBI. CpaBHCHHME JaHHBIX pacyeTa HACAJOYHOM M Tapeapb4aTod KOJIOHH.
ComnocTaBneHue TaHHbIX, TOJYYEHHBIX 10 TPOrpaMMaM KOMITbIOTEPHBIX U PYUYHBIX pacueToB. Beibop
KOJIOHHBI.



Moayab 2. Pacuer u BbIOOpP Temj000MeHHHKOB. Pacuer m BBIOOp TETNIOOOMEHHHKOB
(ucmapuTens, KOHIEHCATopa, MOA0rPEeBaTeNs, XOJOAUILHIUKOB IUCTUILIATA M KyOOBOTO OCTaTKa) 1o
obmelt cxeme. ConocTaBiieHUE JaHHbIX, MOJTYYEHHBIX 110 MPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX
pacueroB. ['uapaBianueckuii pacuer. BeiOop onTrManbHOTO BapuaHTa TEIIIOOOMEHHHUKA.

Mopayas 3. I'mapoamHamMu4eckue pacuyeTbl. PacueT ruapaBindecKkoro CONpPOTHBIICHUS

TpyOOnpoBo0B. PacueT onTUManbHBIX AUaMETPOB TPyOOIpoBo10B. PacueT u mo1oop HAcOCOB.

Moayas 4.I'padpuueckoe odopmienue. TexHomoruueckas cxema. Pexrtudukanmonnas

KOJIOHHA ONpCACIICHHOTO THIIA C I/I306pa)KeHI/I€M neTaﬂeﬁ KOHTAKTHBIX 3JICMCHTOB, PACCHUTAHHBIX B

Moxye 1.
4. O0beM y4eOHOH TUCHUILINHBI:
Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
SIMHULIAX gacax
OO0mast TPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,28 10
Jlexumnm (Jlek) - -
JlaGopatopusie padots (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,28 10
CamocrositesibHas padora (CP): 1,61 58
Buja koHTpOJIsi: 3a4eT ¢ OlleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«HaueprareabHnas reomerpus» (b1.B.0/1.13)

1. Heap AMCHMNJIMHBI: TPUOOPETEHHUE CTYACHTAMHU 3HAHUW B O0JIACTH Ha4YepTaTENbHON
TeOMETPHUH ¥ MHKEHEPHOU rpadMiKu, OCBOGHUE OCHOBHBIX MOJIOKEHHUH pa3pad0TKH MPOESKIIMOHHBIX
YyepTekel, MPUMEHAEMBIX B MH)KEHEPHOU MPAKTUKE, Pa3BUTHE MIPOCTPAHCTBEHHBIX MPEICTaBICHUH,
HEOOXOIUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yabTare M3y4eHHus JUCHUIIMHBI 00y4alOIUICA 10 NporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKaMy MPOAYKTOB W U3ICIUN, IEMEHTHl 3KOHOMHUYECKOTO aHalHn3a B MPAKTUYECKOM
nesrenapaoctr (ITK-3);

- COCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, ToA0MpaTh 000pyI0BaHuUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHre 1 peMoHT o0opynoBanus (I1K-9);

- CIIOCOOHOCTBHIO TUTAHMPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUYECKUE KCIIEPHMEHTHI,
POBOIUTH 00pabOTKy WX pE3y/lbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTUYECKOro aHallu3a U
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIICpUMEHTaIbHOT0 Hecieaoanus (ITK-16).

3uams.

- OCHOBHBIE 3aKOHBI TEOMETPHYECKOro (HOPMHUPOBAHMS, MOCTPOCHHS U B3aHUMHOIO
nepecedeHusl MoJieNield IIIOCKOCTH M MPOCTPAHCTBA, HEOOXOJUMBIC Ul BBIOJHEHHS M YTCHUS
YyepTerkel KOHCTPYKLMH, pelIeHHe MO3UIMOHHBIX, METPUYECKHX 3aJ]au, BBIMOJIHEHHE pPa3BEPTOK
ITOBEPXHOCTEH;

- MpeuMyIecTBa rpauueckoro crocoba mpeacraBieHus wHGoOpMmanwu, rpaduueckue
(dopMbI, rpaMMaTHUKY .

Ymemn:

- BOCIIPMHUMATh ONTHMAJIbHOE COOTHOILIEHHE YacTeld M LIEJIOr0 Ha OCHOBE TpaduuyecKux
MojieTiel, MPaKTHUECKH PeaTu3yeMbIX B BUJIE YEPTEkKE KOHKPETHBIX MPOCTPAHCTBEHHBIX 0OBEKTOB;

- HCIIOJIb30BAaTh 4YepTEX, TEXHUYECKUH PUCYHOK [UIsl Tpaduueckoro mpeacTaBICHUs
TEXHUYECKUX PELICHUN;

- ucnonb3oBath craHgaptbl ECK/[, KOHCTpYKTOpPCKYIO IOOKYMEHTALUI0 (YEPTEXHYIO U
TEKCTOBYIO) B TPOU3BOICTBEHHOM, TPOEKTHON M UCCIIEIOBATEILCKOM padoTax.

Bnaoemy:

- OCHOBHBIMU MOHSTHUSIMH, CBSI3aHHBIMU C TpaUUYecKuM MpeJCTaBICHUEM HHGOpMaLUU
rpau4ecKUMH CIOCOOaMM PEIICHHs] METPUYECKHX 3a7a4 IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOJlaMU MPOCLUUPOBAHUA U M300paKEHUsI MPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH
MPOEKIINU.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:

[Ipenmer HauepTaTenbHOM reoMeTpun. Buasl npoennpoBanns. KOMIIIIEKCHBIN YepTEXK TOUKU
Ha 2 ¥ 3 IIOCKOCTH MPOoeKUi. CBA3b CUCTEMBI INIOCKOCTEN MPOEKINI C CUCTEMON MPAMOYTOJIBHBIX
koopauHat. KomiuiekcHbii ueprexxk npsiMod. IIpsiMble M TUIOCKOCTH, YacCTHOTO MOJOKEHUS.
OnpezneneHre HAaTypalbHOW BEJIWYMHBI OTpe3Ka. B3auMonpuHaIIeKHOCTb TOYKM U HPSMOM.
['naBHBIEC TUHUY TIOCKOCTH. B3anMHOe pacnonioxkeHue AByX npsaMbIX. OnpeaeneHre BUAUMMOCTH Ha
KOMILUIEKCHOM 4epTrexe. B3auMHOe pacrosiokeHue INpsMOM M IUIOCKOCTH, IBYX IIJIOCKOCTEH.
[leprieHAUKYISIPHOCTh TNPSMOM M IUIOCKOCTH, JBYX MPSAMBIX, ABYX IIockocTedd. CrocoOsbl



npeoOpa3oBaHus KOMIUIEKCHOTO yeprexa. Croco0 BpalieHHs BOKPYT MPOCLUPYIOIIUX MPSIMbIX.
Crnioco6 BparieHusi BOKpYT npsMoi ypoBHs. [LnockonapamiensHoe nepemenieHne. Crnocod 3aMeHbI
IUIOCKOCTeH mpoekiuii. OCHOBHBIE 3a7aul, peliaeMble criocoO0M 3aMEeHbI TIOCKOCTEN MPOEKITHIA.
Kpubie nuauu u mnoBepxHocTd. OOpa3oBaHHe, 3agaHHMe U H300paKeHHUE TMOBEPXHOCTEH.
[ToBepxHOCTH BpamieHus: KOHyC, chepa, muIuHap, Top. [lepeceueHne mMOBEPXHOCTH € IIOCKOCTHIO.
[Iepeceuenue noBepxHocTu ¢ aunHuenl. [lepeceuenue noBepxHocTen. MeToa CeKymx MI0OCKOCTEM.
[Tepeceuenne moBepxHocTeid. MeTon KoHieHTpuyeckux chep. Meron KoHuEHTpuueckux cdep.
Merton 3KCIeHTpUIECKUX chep. AKCOHOMETPUUYECKHUE MMPOCKIIUH.

4. O0bem y4eOHOH TUCHMIIINHBI:

O6beMm
Buasbl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHUIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,45 16
Jlexumnm (Jlek) 0,17 6
JlabopaTtopHbie paboTh (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,28 10
CamocrosiTesbHas padora (CP): 2,44 88
Buj koHTpoOJs: 3a4eT 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«MonaenupoBaHue XUMHKO-TeXHOJI0ru4eckux npoueccon» (b1.B.0/1.14)

1. Ieab IMCHMNJIMHBI: TIONy4YEeHHUE CTyJCHTaMU-O0akanaBpaMyd 3HAaHUU B 00IacTu
KOMIBIOTEPHOTO  MOJICIUPOBAHUS ~ XUMHUKO-TEXHOJIOTMYECKUX TMPOIECCOB C MPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIIbIOTEpHOM Marematuku, B yacTHoctu MATLAB u VBA, a Takxke
NproOpeTeHNe MMH TPAKTHUYECKUX HABBIKOB pPa3pa0OTKH MAHHBIX KOMIBIOTEPHBIX MOJENEH ¢
OJTHOBPEMEHHBIM PEIICHUEM 3a/1a4 CTPYKTYPHOU U MapaMeTPUISCKON HICHTU(PUKAIIIH.

2. B pe3ysibTaTe 0CBOEHHUS JUCHUILIMHBI CTYI€HT I0JIZKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BJAQJCHUEM OCHOBHBIMH METOJIaMHU, CIIOCOOAMH W CpPEICTBAMH TIOJNYyYCHHsI, XpaHEHUS,
nepepaboTku WHGOpPMaIlMK, HaBBIKAMH PAbOTBl C KOMIIBIOTEPOM KaK CpPEICTBOM YIIPaBIICHUS
urdopmanmueit (OITK-5);

- TOTOBHOCTBIO MPUMEHSITh aHATUTUYECKUE W YUCIEHHBIC METOJIbI PEIICHUS MOCTABICHHBIX
3a/la4, HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHH, TPOBOIUTH OOpabOTKY
WH(POPMAIIUU C UCIIOJIE30BAHUEM TIPUKIIATHBIX MPOTPAMMHBIX CPEICTB chephl MPodeCCHOHATHHON
JESITCIIBHOCTH, WCTIOJIh30BaTh CETEBHIC KOMITHIOTCPHBIC TEXHOJIOTMM M 0a3bl JaHHBIX B CBOCH
npodecCHOHAIBHONW 00JIaCTH, MAaKeThl MPHUKIATHBIX MPOTrpaMM IS pacdyeTa TEeXHOJOTHYECKHUX
napameTpoB obopyoBanus (ITK-2);

- CMOCOOHOCTBIO HAaJaKUBaTh, HACTPAWBATh U OCYUIECTBIATH MPOBEPKY 00OpYAOBaHUS U
nporpammHusix cpeacts (ITK-6).

Sname.

- METOABbl TIOCTPOCHHUS OMIUPHUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) H  (pu3MKO-
XUMHUYECKHX (TCOPETHUYECKHX) MOJEICH XHMHKO-TEXHOJOTHUYECKHX  IPOIECCOB;  METOJIBI
UACHTH(DHUKAIIMM MAaTeMaTHYCCKUX ONHCAHWA TEXHOJOTHMYECKHX TIPOIECCOB HAa OCHOBE
OKCIIEPUMEHTATBHBIX JIAHHBIX; METOJbI ONTHUMHU3AIMU XHMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB C
MPUMEHEHHUEM SMITUPUICCKUX U/UIH PU3HUKO-XUMHUECKUX MOJIEIICH.

Ymems:

- TPUMEHATH W3BECTHBIE METOJAbl BBHIYMCIUTEILHON MaTeMaTHKH W MaTeMaTH4eCKOU
CTAaTHCTUKH U1 pELICHUS KOHKPETHBIX 3a/lad pacuera, MOACITUPOBAHUS, HUICHTHU(PUKALUU U
ONTUMHU3AIMKA TIPH HKCCICIOBAHUM, MPOCKTHPOBAHWHM W YIPABICHUH MPOIECCAMU XUMHUYECKOU
TEXHOJIOTHH, a TAKXKE YMETh HCIOIh30BaTh B CBOCH MPAKTUYCCKON JAEITETBHOCTHU ISl JOCTUIKCHHUS
9THX TeJIEH U3BECTHBIC MMAKETHI MPUKIIATHBIX MPOTPAMM.

Brnaoems.

- METOJJaMH MAaTEeMaTHYeCKOW CTAaTUCTUKH IJii OOpabOTKHM pEe3yJIbTaTOB AKTHUBHBIX U
MACCHUBHBIX IKCIIEPUMEHTOB, a TAKKE METOJIAMU BBIYMCIMTEILHON MaTEMAaTUKH JJIsl Pa3pabOTKH U
pealiM3allid Ha KOMIBIOTEPAaX alrOPUTMOB MOJCIUPOBAHMS, HACHTU(UKAIMU ¥ ONTHUMH3AINH
XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB.

3. KpaTkoe conep:xkaHue TUCHHIIMHBI:

3.1. OcHOBHBIC TPUHIUIBI KOMIBIOTEPHOTO MOJICIHPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX
npoueccoB (XTII). Marematndeckue SMIUPUYECKAEC M MaTeMaTHYECKHUE (PUBUKO-XUMUUYECKUE
MOJETM W  KOMITBIOTEPHOE  MOJC/IHUpOBaHHE. J[eTepMHHHUPOBAaHHBIE W  BEPOSTHOCTHBIC
MareMaTudeckue mojnenu. [IpuMeHeHne MeToM0JI0THH CHCTEMHOIO aHalin3a JJIs PEIICHHs 3a1ad
MoAeIUpOBaHUsA. [IpuMeHeHHWE  TNPUHIUIA  «UEPHOTO  SAIMMKA» TP MaTeMaTHYeCKOM
MOJICTTUPOBAHUHN. ABTOMATH3UPOBAHHBIE CHUCTEMbI MpUKIaAHON uHbopmatuku. HMepapxuueckas
CTPYKTypa XHUMHYECKHX TPOU3BOJACTB U UX MaTemarudeckux Moaeneil. [Ipumenenue
KOMIBIOTEPHBIX MOJIETIeH XMMHUYECKUX MPOLIECCOB IS aHallM3a, ONTUMU3ALMN U CHHTE3a XUMHKO-



TEXHOJIOTUYECKUX cucTeM. OCHOBHBIC IPUEMBI MATEMAaTHIECKOTO MOICITHPOBAHUS: IMITUPHUCCKHUH,
CTPYKTYpHBIN  ((DU3UKO-XMMUYECKUN) M KOMOWHHpOBaHHBIN (TeopeTmueckuii). IlocTpoenmue
CTaTUYECKUX W JUHAMUYECKHX Mojened. Perrenue npsMbix 3amad. [IpoekTHBIH U MOBEPOUHBIN
(OIICHOUHBII) pacyeT mporeccoB. Pemrenue oOpaTHbIX 3amad. [lapamerpuyeckas M CTPYKTypHas
I/IILCHTI/I(i)I/IKaI_[I/ISI MaTEMATUYCCKUX MOIIeHeﬁ. YcraHoBineHue AJCKBATHOCTH MAaTEMAaTHYCCKUX
MOI[CJIGfI. CTpaTeFI/I}I MIMPOBCACHUA PACUCTHBIX I/ICCJIGILOBaHI/Iﬁ U KOMIIBIOTCPHOTO MOJACIUPOBAHUA
peabHBIX MPOIECCOB.
3.2.IlocTpoeHue 3MNUPUUECKUX MOJIEIICH:

. DopMyIUPOBKA 331241 allIPOKCUMAIUHU TAHHBIX JJISI OMMCAHUS SKCIIEPUMEHTAIBHBIX
3aBUCHMOCTE M IIOJIyYEHHUS OMIMPHUYECKMX MOJENEH MpoueccoB. Buasl Kputepues
annpokcuManuu. Kputepuii MeTo1a HaMMEHBIINX KBaApaToB. Pelienue 3a1aun annpoKkcuMaum s
HEJIMHEWHBIX M JIMHEWHBIX 10 TapamMeTpaMm wmojeneid. MarpudHas (OopMyJIHpOBKA 3a1aqyu
alpOKCUMAalMHA. AHAIWTHYECKUMM W aITOPUTMUYECKHHA TMOAXOAbl Ui pelIeHUs 3aJadd
AIMPOKCUMALIUU JIs IMHEWHBIX U JINHEAPU30BAHHBIX MOJIENIEH METOI0M HaUMEHBIINX KBaJIpaTOB,;

. 3aKOH HOPMAaJbHOIO pacCIpeleieHusl Uil BEKTOPHBIX CIIy4alHbIX BEIMYUHBI U
ONpENIETICHUE HMX YHUCIOBBIX XapaKTepUCTUK. MaremaTuueckoe OXUAAHWE W JUCIEepCUs IS
BEKTOPHBIX CJIyYallHbIX BeJWYMH. JIMCIEpCHOHHBIN U KOpPpEIUUOHHBIA aHanu3. [loHsTusa
JUCIIEPCUU BOCIPOU3BOJAMMOCTU U aJIEKBATHOCTH, a TAKXKE OCTaTOYHOU Aucnepcuu. OnpeneneHue
BBIOOPOYHBIX KOI(PIUIIMEHTOB KOppensauud U Kod(DHIMEeHTa MHOXECTBEHHON KOPPESIIHH.
CraTucTHYeCKUN TIOJXO0/ K ONPEIEICHUI0 OITHOOK M MOTPEUIHOCTEH B IKCIIEPUMEHTAIBHBIX TOUKaX
U3MEPEHU;

. PErPECCUOHHBI M KOPPEISUMOHHBIA aHalu3 [Js MOCTPOEHUS SMIIHUPUYECKUX
MoJieiell Ha OCHOBE JIaHHBIX IMACCUBHOTO dKcriepuMeHTa. [IoHATHS QYHKIINH OTKIIMKA U (DAKTOPOB.
OcCHOBHbBIE [OMYLIEHUS] PETPECCHOHHOTO M KOPPEISLMOHHOIO aHanu3a. Kpurepum mnpoBepku
OTHOPOJHOCTH Jucrepcuii. BbpiOop Buaa ypaBHEHHWH perpeccuu, a TakXkKe OIpeAciicHHe
KOX((UITMEHTOB PErPeCcCUU U UX 3HAYMMOCTH C UCTIONb30BaHUeM Kputepus CteioneHTa. [Ipomemypa
UCKITIOUEHHs] ~ HE3HAYMMbIX  Kod(duuueHtoB  perpeccun.  OmnpeneneHue  aJeKBaTHOCTH
PETPECCUOHHBIX MOIENIEH ¢ TOMOIILI0 KpuTepusa duiepa;

J OCHOBHBIE TIOJIOXKEHUSI TEOPUU IUIAHUPOBaHUA HKcrepuMeHToB (I):  mosHbIi
daktopusiil sxcniepumenT (IIDI) u 06padoTka ero pe3ynbTaToB. ONTUMAIBHBIE CBONCTBA MATPHUIIBI
IJIAHUPOBAHKUS W CBOMCTBO OpPTOTOHaNBbHOCTH. OrmpeneneHue KodQPHUITMESHTOB MOJeNeH, ux
3HaYUMOCTH U MTPOBEPKA aJIEKBAaTHOCTH ypaBHEHUs perpeccuu. CBOMCTBO poTaTabebHOCTH MOJTHOTO
(aKkTOPHOTO PKCIIEPUMEHTA;

. OCHOBHBIE IOJIOKEHUS TEOPUU ITaHUpoBaHus 3KkcnepuMeHToB (II): oproronanbHbIif
HeHTpabHBI KOMTO3UIIMOHHBIN Tutad (OLIKII) skcriepumeHnToB M 00paboTKa €ro pesysabTaToB.
ObecnieueHue OPTOTOHATILHOCTH MATPUIBl TUIAHUPOBAHUSA M OINpeAeNieHHEe BEIUYHUHBI 3BE3AHOTO
wieya. Onpeaenenue K03GpPUIHEHTOB MOJEIH, UX 3HAYUMOCTH U OLIEHKA aJIeKBATHOCTU ypaBHEHUS
perpeccun. PacdeTHOoe BhIYUCIIEHNE KOOPAUMHAT TOUYKHU ONTHUMYyMa (IKCTpEMyMa);

. ONTUMU3ALMS IKCIEPUMEHTAIBHBIX HCCIEAOBaHUI ¢ MpUMEHeHueM Mmetona bokca-
Bunbcona. OcCHOBHBIE MOIXOAbI K ONTHUMH3AaLUU SKCHEPUMEHTAIbHBIX  HCCIECIOBAaHUM.
DKCTepUMEHTAIbHO-CTaTUCTUYECKH MeToA. CTpaTerus JBUKEHHS K ONITUMYMY LieJeBoi (pyHKIUN
(pyHKIMM OTKIIWKA) TPAaTUCHTHBIM METOJOM. KpUTepuu TOCTHIKEHUS «IOYTH CTAllMOHAPHON
00JacTi» M METOABl YTOYHEHUS TIOJIOKEHHUS ONITUMAIBLHONW TOUKH B (DAKTOPHOM MPOCTPAHCTBE.

3.3. Iloctpoenune HU3NKO-XUMHIECKUX MOJIEIICH:



o ATalbl MAaTEMaTU4YECKOro MoJenupoBaHus. POpMyJIUpOBKa TMIIOTE3, MOCTPOEHHE
MaTEMaTHYECKOI0 OMHCAHUs, pa3paboTKa MOAEIUPYIOLIEr0 alropuTMa, IMpoBEpKa aJeKBAaTHOCTU
MOJENM W UIACHTHUQUKAMS HX [apaMeTpoB, pacCUYETHHIE HCCIEIO0BaHUS (BBIYMCIUTEIbHBIN
SKCTICPUMEHT);

J COCTaBJIEHUE CHCTEM YPaBHEHMH MAaTeMaTH4EeCKOrOo OIMCaHUS IPOLECCOB H
pa3zpaboTka (BbIOOp) alropuTMOB UX pelieHHs. bIIOUHbBI NPUHIMI NOCTPOEHHUS CTPYKTYPHBIX
MareMaTnudeckux mojesneii. OO0oO0IeHHoe OomrcaHue IBWIKEHHS TMOTOKOB (a3 B ammaparax C
MOMOUIbIO0 TUIPOJUHAMHYECKUX MOJIENeH, YUUTHIBAIOIIMX COCPEAOTOUYEHHBIE U paclpesesieHHbIe
MCTOYHUKH BEIIECTBA M SHEPTUU (TEIUIOTHI). JIoKalbHbIe MHTEHCUBHOCTH HCTOYHHMKOB BELIECTBA U
TEIUIOTHl B TIOTOKaX, COOTBETCTBYIOIIUE PA3TMUHBIM (PU3UKO-XUMHUUYECKUX Tporieccam. OCHOBHBIE
TUIBl YPAaBHEHUN MAaTEMaTHYE€CKOTO OMUCAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB — KOHEUHEIE,
0OBIKHOBEHHBIE U depeHanbHbe 1 TuddepeHIaIbHbIe YPAaBHEHUS B YACTHBIX MPOU3BOHBIX;

o MaTeMaTHYeCKOe MOJCIUPOBAHUE CTAI[MOHAPHBIX M JUHAMHYECKHUX PEXHMOB
TUAPABIMYECKHUX IPOILIECCOB B TPYOOIPOBOAHBIX CHUCTEMaX, IIOOAbHBIE U JEKOMIO3UIIMOHHBIE
METO/Ibl PEILIEHHUS CUCTEM HEIMHEWHBIX YPABHEHUH, a TAKXKE SIBHBIE M HEABHBIE METOABI YHCIEHHOIO
peleHusi CUCTeM OOBIKHOBEHHBIX JU(QepeHInaIbHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHHI
MaTeMaTHYeCKOTo omucaHus mpouecca. [locrpoenne nHGOPMAIIMOHHBIX MAaTPHUI] MAaTEMaTHYECKIX
Mojienel sl BbIOOpa O0ILero ajaropuTMa pelieHHsl — MOJENUpYyolero anroputma. Peanuzanus
QITOPUTMOB PEILLIEHUSI HETMHEWHBIX U OOBIKHOBEHHBIX U depeHnanbHbIX ypaBHeHn. Onucanne
CcTallMOHApHBIX pexkuMOB XTIl ¢ mpuMEHEHHWEM CHUCTEM JIMHEWMHBIX W HEJIMHEWHBIX YpPaBHEHUU.
HtepannoHHble alropuTMbl pemieHus. [IpuMeHeHue MeToAoB MpOCThIX uTepauuii U HproToHa-
Padcona gna momyuenuss  pemeHus. [IpobGnema  cxomuMocTH — mpolecca  pelIeHHS.
JIeKOMITO3UIIMOHHBIA METOJ PELICHUs CJIOKHBIX CHCTEM KOHEYHBIX ypaBHEeHMU. IlocTpoeHue uH-
(dopMaMOHHON MaTpHIBl Ui BBIOOpPAa ONTHUMAJIBHOTO alroOpuTMa perieHus 3agadd. [lonsrue
KECTKOCTH cUcTeM Ju(hepeHInaNbHBIX YPAaBHEHUN U KPUTEPHUHU JKECTKOCTH. SIBHBIE (OBICTpBIC) H
HesBHBbIC (MEJICHHBIE) METOABI pemieHus. MeToasl mepBoro (Meron OJinepa), BTOpPoro (
Moau(pUIMpOBaHHbIE METOAbl Jilepa) W uerBepToro mnopsaka ( meron Pynre-Kyrra). Ouenka
TOYHOCTH METOJIOB — owHNOOK yceueHus. [lepexoanble OmMMOKM W OUIMOKM OKPYTJICHHS MpPH
YUCJICHHOM UHTErpupoBanuu nuddepeHmanbHbix ypaBHeHn. CriocoObl 00ecTieueHns CXOIUMOCTH
pemieHus 3anadu. [IpumMeHeHHEe HESBHBIX METOIOB ISl  PEHICHHsS] JKECTKUX CHCTEM
muddepeHIManbHBIX ypaBHeHUH. OnpeneneHus mara HHTeTPUPOBAHMS UTEPAIMOHHBIM METOJIOM.
Meronos Kpanka-Hukonbcona (MeTon Tpaneuil);

o MaTeMaTHYeCKOe  MOJEIMPOBAHHWE  CTALIMOHAPHBIX  PEXHUMOB  IPOLECCOB
TEIUIONEpeIayy B IMJIACTUHYATHIX U 3MEEBUKOBBIX TEIJIOOOMEHHUKaX. MaTeMaTu4eckoe OMUCcaHue
IPOIIECCOB ¢ MPUMEHEHNEM MO/IEJIeH H/1eaTbHOTO CMEIIEHUS U BBITeCHEHUs. BrIOOp u rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. [IpuMeHeHue cTaHJapTHBIX METOJOB BBIUYMCIMTEIBHOU
MaTEeMaTHKU JIJIS1 pELICHUS 3aa4;

o MaTeMaTHYeCKOe  MOJAEIMPOBAHHWE  CTAlMOHAPHBIX  PEXKHUMOB  MPOIECCOB
TETUIONEPeIauy B IPSMOTOUYHBIX U IPOTUBOTOUYHBIX TPYOUATHIX TEIIIOOOMEHHHUKOB, PELICHHUE 3a/1a41
Komm u kpaeBoil 3amaun NpH HHTETPUPOBAHHHM CHCTEM OOBIKHOBEHHBIX IH(QepeHIINaTIbHBIX
ypaBHEHUHA. MareMaTH4ecKoe OINUCaHuE IMPOLECCOB C NPUMEHEHHWEM MOJENed HAEaIbHOTO
BbITeCHEHUS. Pemenne 3anaun Komm u kpaeBoit 3agaun. [IpeacraBinenre anropuTMOB BEIYUCIIEHUI
B BUJIe UH(POPMAIIMOHHOM MaTPHIIBI CUCTEMbI YPaBHEHHI MaTeMaTHYECKOTO OMMCAHUS U OJIOK-CXEM
pacuetoB. Maremartnueckoe onucanue XTIl ¢ mpuMeHeHHEM CHCTEM OOBIKHOBEHHBIX
mubdepeHIanbHBIX ypaBHeHM. OmucaHue OOBEKTOB C paclpeAelieHHbIMU B IMPOCTPAHCTBE



napameTpamu. POpMyJIMPOBKAa HAYAJIBHBIX W KpPA€BbIX YCIOBHHI 3amad peuieHus. YucIeHHbIH
anroputm l-ro mopsiaka s pemenus 3agaun Komm. Metoa «pucTpenkmy i pelieHus: KpaeBou
3a/1a4y;

. MaTeMaTHYECKOE MOJEIIMPOBAHNE CTALIMOHAPHBIX PEKUMOB MPOLIECCOB B pEaKTOpax
¢ Memanko. OnucaHne MHKPOKMHETHYECKHX 3aKOHOMEPHOCTEH NPOTEKAHMS INPOU3BOJIBHBIX
CIIOHBIX XUMHUYECKHUX PeaKIMii B )KUIKON (a3e A7 MHOTOKOMITIOHEHTHBIX cucTeM. Omnpeenenue
KJIFOUEBBIX KOMIIOHEHTOB CIIOKHBIX XMMHYECKHX PEakUUid ¢ MPUMEHEHUEM METOJIOB JIMHEHHOU
anreOpsl - PaHTOB MAaTPUI] CTEXHOMETPUYECKHUX KOI(D(UIMEHTOB peakuuu. MaremaTHuecKoe
OTKCaHHE PEAKTOPHOTO Ipolecca ¢ pyOaIiKoi 1yIsi IPOU3BOIBHOM CXEMBbI MPOTEKAHHUSI XUMHYECKON
peakiuu. BpIOOp anropuTMOB pemieHHs 3aJaddl ¢ MpPUMEHEHHEM HWH()OPMAIMOHHOW MAaTpPHIIBI
CUCTEMBl YpPaBHEHMII MaTeMaTHYECKOI'O OINKCAaHUS M IMPEACTaBICHUS aJrOpUTMa pELICHUS C
MOMOIIbIO OJIOK-CXEMBI pacuera Ipoliecca;

J MaTEMaTUYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IIPOLIECCOB B
peakropax ¢ Memaikol. MaremaTuueckas MOCTAaHOBKA 3aJauyd JUIsl pEeaKklUMU C IMPOU3BOJBHOM
CTEXHOMETPUUECKON cxeMor. PopmynnpoBKa 3aaaur Komm — 3a1a4yn ¢ Ha4aJIbHBIMU YCJIOBHSIMU.
PasHocTHOEe mpezAcTaBieHHE CUCTEMBbl OOBIKHOBEHHBIX UM (epeHIMaNbHBIX  YpaBHEHHI.
[TocTtpoenne wHOpPMAITMOHHOW MATpUIIBI JJIsi BbIOOpa anropuTma pemeHus. [ paduaeckoe
MpEe/ICTaBICHHUE aIrOPUTMa PEIICHUS B BUIE OJIOK-CXEMbI pacyeTa;

J MaTEMaTHYECKOE MOJIEITUPOBAHUE CTALMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax
C NPSAMOTOYHBIM M MPOTUBOTOYHBIM JABMKEHUEM TEIUIOHOCUTENEH. MaTeMaTtnyeckasl MOoCTaHOBKA
3a/1aud Ui peaklMi ¢ KOHKPETHOHN crexunomerpudeckoil cxemoi. @opmynuposka 3anaun Komm —
3a/1a4d C HA4YaJbHBIMU YCJIOBUSIMU U KPaeBOU 3a7a4i — 3a/1a4u C KPAaeBbIMH yCIOBUSMU. PazHOCTHOE
NpEeJCTaBICHUE CHCTEM OOBIKHOBEHHBIX Ju(depeHnanbHbpIX  ypaBHeHHA. [locTpoenue
MH(QOPMALIMOHHBIX MAaTpHIl A BBIOOpAa anropuTMoB pereHus. ['paduueckoe mnpencraBiIeHHE
QITOPUTMOB PEIICHUS B BUJE OJIOK-CXEMBI pacyeTa;

. MaTeMaTUYeCKOEe MOJEIMPOBAHNE HECTAUMOHAPHBIX PEKHUMOB IMPOIECCOB B
TpyOUaThIX pEaKTOpaXx H YHUCJICHHBIE QITOPUTMbI TUCKPETH3ALMH [UIS PELICHUS CUCTEM
nuddepeHIMaIbHbIX YPaBHEHUH ¢ YaCTHBIMU ITPOU3BOAHBIMU. MaTeMaTHuecKast TOCTaHOBKA 3a/1a4H
JUISl PEaKIUU C KOHKPETHON CTEXMOMETPUUECKON cxeMoi. @OopMyJIMpOBKA HaYaIbHbIX M TPAHUYHBIX
ycnosuid.  JluddepeHnnanbapie  ypaBHEHHS] B YaCTHBIX TMPOW3BOAHBIX - DIUIMIITHYECKOTO,
1apaboJIMYeCcKOro U TUNepOOINYECKOT0 TUIIOB. AJITOPUTMBI pelIeHHs ypaBHEHUN MapaboIniecKoro
Ttuna. MatemaTuyeckass MOJENb XMMHUYECKOrO IMPEBPAIICHUS B M30TEPMHYECKUX YCIOBHAX IS
HECTAIIMOHAPHOTO Mpollecca B TPyOUaThIX anmaparax ¢ y4eToM MPOJIOJILHOTO MEePEMEIINBAHUS U C
MPUMEHEHHUEM OJTHOTIapaMeTpudeckoi quddy3noHHON MOJENH Ui OMIMCAHUS THAPOJUHAMUYECKON
00CTaHOBKH B pEaKIIMOHHOM ITOTOKE. AJTOPUTMBI PELICHUS B BUIE CUCTEM HEJIMHEHHBIX ypaBHEHHIH,
a Tak)ke OOBIKHOBEHHBIX U (hepeHIINATBHBIX YPaBHEHHH IEPBOTO U BTOPOTO MOPSIIKOB;

. MaTeMaTHUYECKOE MOJIETUPOBAHKUE CTALMOHAPHBIX PEXKMMOB IIPOLIECCOB HEMPEPHIBHOM
MHOTOKOMIIOHEHTHOW pekTudukamuu u abcopbuuu. Marematuyeckoe OMHMCAaHUE MpoIlecca
MHOTOKOMIIOHEHTHOM pPEKTU(UKAMU B Tapenp4yarol KojioHHe. MopenupoBanue (Hha3oBOro
paBHOBECHS U IIpoOLiECCAa Maccolepefadyd Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHUCTEMaX. YYeT
TETUTOBBIX OalaHCOB Ha Tapeikax MpU MOACITUPOBAHHUHU TPOIECCa B PEKTH(PHUKAIMOHHON KOJOHHE.
JIeKOMITO3UIIMOHHBIM alTOPUTM pacdera Tporecca peKTU(PUKAMK B KOJOHHOM armapare.
MareMaTuueckoe OMHcaHue MpOoIecca MHOTOKOMIIOHEHTHOM a0CcopOIMy B HACaJ0YHOW KOJIOHHE.
MopaenrpoBaHue NpoLecca MHOTOKOMIIOHEHTHOM Maccolepejaut B CEKIMAX HaCaJOYHON KOJIOHHBI.



AJNTOPUTM pelieHus KpaeBO# 3amaud JJIsi MOJESIMPOBAaHMs Ipolecca abCOpOIMU B HACAJO0YHOM
KOJIOHHE.
3.4. OCHOBBI ONITUMH3ALUN XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB:

. pelieHre 3ajad  ONTUMHU3AMU € TEPMOJAMHAMUYECKUMHU, TEXHOJIOIMYECKUMHU,
HKOHOMUYECKUMH, TEXHHUKO-3KOHOMHUYECKUMHU M SKOJOTUYECKHUMH KPHUTEPUSIMH ONTUMAIHLHOCTH.
Ontumanehble  pecypcocOeperatomue XTII. Beibop kputepueB onTuMaabHOCTH (IIENIEBBIX
¢ynkuii). @opMyaMpoBKa MHOTOKPUTEPHAIbHON 3a1aun onTUMH3auu. OCOOEHHOCTH pEelIeHUs
ONTUMU3AIMOHHBIX 3371a4 XTI mpu HaTU4YMU HECKOJIBKUX KPUTEPUEB ONMTHUMAIBLHOCTH, OBPAKHOM
XapakTepe 1eJIeBoi (PYHKIIMU U HATMYUKA OTpaHUYeHui 1-ro u 2-T0 pona;

. JITOPUTMBl OJHOMEPHONM M MHOIOMEPHOW ONTHMH3aLUU. MeToabl CKaHUPOBAHMS,
JIOKQJIM3allUd 3KCTpEMyMa, 30JI0TOro cedeHuss U uyucen PuOOHAUM B Cilaydyae OJHOMEPHOM
onTUMHU3aIMKU. MeToAbl MHOIOMEPHOW ONTHUMH3ALMK HYJEBOTO, IEPBOIO M BTOPOIO IMOPSIKOB.
CUMIUIEKCHBIE, CIIy4yaHble W TPAJAUEHTHBIE METOAbl MHOTOMEpPHOW ONTUMM3alMu. MeTton
mTpadHBIX QyHKIIHA.

3.5. 3aknto4yeHue:

o IIpUMEHEHNE KoMIblOTepHBIX Mozened XTIl mpu HmpoeKTHpOBaHMM XHMHYECKUX
npousBojcTB — B CAIIP. 3amaun cuctem aBromaruszupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MpOoeKTUpoBaHui. HMHpOpManmoHHOE W MaTeMaTH4YecKoe
obecrieuenne CAIIP. ABTOMaTH3MpOBaHHOE MPOECKTUPOBAHUE C NMPUMEHEHHEM KOMITBIOTEPHBIX
moxenent XTII;

o IpUMEHEeHHne KoMmnbloTepHbIX Mozeneil XTIl npu ynpaBieHUM TEXHOJIOTMYECKHMMU
npoueccamu — B ACYTIL. KomnsrorepHoe monenupoBanue XTII B pexxuMe peallbHOrO BPEMEHH.
Cucrembl npssMoro u¢ppoBoro (KOMIbIOTEPHOIO) YNPAaBICHUSI TEXHOJOTUYECKUMH IPOIECCAMH.
OcoOenHocTu peanuzauuu KomnbloTepHbix Mozenedt XTIl B aBTOMaTHM3MPOBAHHBIX CHUCTEMax
yrpasiaeHus TexHojgorndeckumu nporeccamu (ACYTII).

4. O0bem y4eOHOH TUCHHUIINHBI:

Ob6beMm
Buabi yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHY 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,45 16
Jlexumnm (Jlek) 0,28 10
Jlaboparopusie paboTs (JIab) 0,17 6
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 2,44 88
Buja koHTpOJIsi: 3a4eT ¢ OleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«MartepuaJjioBeenne u 3amura ot koppo3um» (b1.B.O/1.15)
1. Heab TMCHMILITHHBI:
- TpUOOpEeTEeHUE CTyACHTAMHU 3HAHHWM, HEOOXOAMMBIX [UISI CaMOCTOSITEIbHOTO PEIICHUS
BOIMPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepuanoB 00OpPYyNOBaHMS TNPOU3BOJCTB TOJIYUYCHUS U
nepepaboTKU MOJIUMEPOB, IPOU3BOCTB JIAKOKPACOUHBIX MAaTEPUAIOB;

- monydeHue uHGOpMaUUd O (QUINYECKOW CYHIHOCTH SBJICHUH, MPOUCXOAINIUX B
MaTepuasax, yCTaHOBIEHUE 3aBUCUMOCTH MEX]Ly COCTaBOM, CTPOCHHEM U CBOMCTBAMHU MAaTEPUAJIOB;

- U3y4YCHHE TEOPHUM U TMPAKTUKU Pa3IUYHBIX CIOCOOOB YMPOUHEHUS MaTepHalloB,
00eCeYnBarONINX BRICOKYO HAIC)KHOCTD M JIOITOBEYHOCTH JeTallei MaIlliH, HHCTPYMEHTA U IPYTHX
W3S,

- O3HAKOMJICHHE C OCHOBHBIMU TPYIINIAMHA METAIUTMYECKUX U HEMETAUTMYECKUX MAaTEPHAJIOB,
WX CBOMCTBAMHU U 00JIACTSIMH MPUMEHEHHS.

2. B pe3yabTaTte n3y4eHusi JUCHUILUINHBI 00y4YAIOIIUICA 0 MpOorpaMmMe 6aKajaBpuaTa
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHUYECKHE peHIeHHs MpH pa3paboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOcaencTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTHIO TIPOBOAWTH aHAJIN3 CBIPhS, MATEPHAIOB M TOTOBOM MPOIYKIIUH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananmu3a (ITK-10);

- TOTOBHOCTBIO TIPOBOJUTH CTAaHIAPTHBIC U CEPTU(PUKAIIMOHHBIC MCIIBITAHUS MaTEpPHAJIOB,
u3enuil 1 TexHoaoruueckux mporeccos (IIK-17);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHE CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB, COCIWHEHUI U
MaTepUasioB Ha UX OCHOBE JJIS pelIeHus 3a1a4 npodeccronanbroi aesteabroct (ITK-18).

3namu:

- KJIacCU(UKAIIHIO, CTPYKTYPY, COCTaB M CBOWCTBA MaTepUaJOB;

- MApKHUPOBKY MaTEPHAJIOB 110 POCCUICKUM CTaHIApPTaM;

- OCHOBHBIC KOHCTPYKIIMOHHBIE ¥ (DYHKIIMOHAJIBHBIC MaTEpPHAbl, TPUMCHSCMBIC B
XUMUYECKON TEXHOJIOTUHM U XUMUYECKOM arapaToOCTPOCHUH.

Ymemu:

- palMoHAJIbHO MOA00paTh KOHCTPYKIMOHHBIN MaTepuan Uisi XUMUKO-TEXHOJIOTHYECKOTO
npoliecca (peakTopa, anmnapaTa, MalliHbl) C Y4€TOM METOOB 3alIUThl OT BO3MOXKHOTO BO3/ICHCTBUS
TEXHOJIOTHYECKON CPeIbl.

Braoems:

- METOJJaMU OTIPEJIETICHUsI CBOMCTB MAaTEpPUAJIOB;

- JaHHBIMU JJI TPHUHATHA KOHKPETHBIX TEXHUYECKHX pEIIeHU TMpu pa3paboTke
000pyA0BaHuUs MTPOU3BOJICTB MOTYyUEHHUS U NIepepaboTKU MOJIUMEPOB, TPOU3BOJCTB JIAKOKPACOUHBIX
MaTepHuaoB.

3. KpaTkoe conep:kanue JMCHUIIHHBI:

MartepuanoBeieHre KaK HayKa: IeTU, 3a]Ja91 ¥ 3HAYCHHE TUCUUTUTHNHBL. O0I1Ime TpedoBaHus,
NpeabsSBIsIEMbIE K MaTepHallaM B 3aBUCHUMOCTHU OT YCIIOBUM HCIIOJIb30BAHUS WJIM IKCILTyaTaluu.
Pa3zBuTHe Hayku 0 Marepuaiax. Poiib pycCKUX YUCHBIX B Pa3BUTUHU HayKH. JIOCTHKCHHS B 00JACTH
CO3/IaHHS HOBBIX MaTEPUAJIOB, TEXHUKO-IKOHOMHUYECKas 3P (HEKTUBHOCTh UX IPUMEHEHUS. 3HAUCHUE
MaTepUajIoB B Pa3BUTUU XMMHKO-TEXHOJIOTHUECKHUX MPOIIECCOB U 00ECIIEUeHUN UX 0€30MacHOCTH.



OU3NKO-XUMUYECKHE OCHOBBI MaTE€PHUAIOBEACHUS
OCHOBHBIE MOHATHSA O CTPOEHUH, CTPYKTYpE M CBOMCTBAaX MaTepHanoB. MeTobl N3yUeHMUsI
CTPYKTYpBI U CBOWCTB MaTe€pHasoB.

Crpoenne MmatepuanoB. OCHOBHBIE THIIBI KpHCTaIMuecKux pemerok. Kiaccuduxanms
KPUCTAJIJIOB IO THIAM CBA3H. AHU30TPONHsI CBOMCTB KprcTauioB. CTpOEeHNE peabHbIX KPUCTAIIIIOB.
JledexThl pealbHBIX KPUCTAJUIOB M UX BIMSHHUE Ha CBOMCTBA METAJIOB U CIUIABOB.

CaoiictBa MarepuanioB. Ilokazarenu cpoiictB. Knaccuduxanus coiictB. Mexannueckue,
¢uznyeckne, XUMHUYECKHE, OKCIUIyaTallMOHHBIE W TEXHOJOTMYECKHE CBOMCTBA MaTEpUalIOB.
[Toka3arenn MEXaHUYECKUX CBOWCTB, ONpEAEIsieMble IPU CTATUYECKUX UCTIBITAHUAX HA PACTKEHHUE
u u3rub. Metoapl onpezeneHusl TBEPIOCTH MarepuasnoB. Iloka3arenn MeXaHHYECKUX CBOMCTB,
orpeenseMble TPy AUHAMUYECKUX U [UKINYECKUX UCTIBITAaHUSIX.

OcHOBBI TeOpHM CIUIaBOB. JlMarpaMMbl COCTOSIHMS CIUIAaBOB. TEpMUHBI M ONpEIETICHHS.
Jnarpammbl — «cocTaB-CBOMCTBO». Pa30Bblii COCTAB CIUIABOB. 3aBUCHUMOCTh MEXKIY CBOMCTBAMH
CIUIaBOB U TUNOM Auarpammsl coctostHus. [IpaBuno H.C. KypHakosa.

Kene3o u crnasel Ha ero ocHoBe. Ctanu U 4yryHbl. CTPYKTYpbI CIIaBOB KEJI€30-YTIIEPOI.
JlnarpamMmbl COCTOSIHUS JK€I€30-1IeMEHTUT. KOMIOHEHTHI, (a3bl U CTPYKTYpHBIE COCTaBIISIOIINE
cTajeil u OeNbIX YyTyHOB.

KoHCTpyKIIMOHHBIE, WHCTPYMEHTAJIbHbIE METAJUIMYECKHE MaTepuanbl U MaTepHalbl ¢
0CcOOBIMM CBOMCTBAMH, UX CBOMCTBA, 00J1aCTh MPUMEHEHUS, MApKUPOBKA.

Teopus u npakTHKa TEPMUYECKON M XMMUKO-TEPMHUYECKONH 00pabOTKN METaJJIOB U CIJIABOB.

[{BeTHBIE METaIIBI U CIUIABBI HA UX OCHOBE. I[0pOIIKOBBIE METANINYECKUE MATEPHAIIBI.

OcHOBBI KOpPpPO3UHN METAILIOB. [ [pUHIINIIBI U METO/IBI 3AILUTEI OT KOPPO3HH.

Koppo3us MeTanoB B yCIOBUAX TEXHOJIOTUYECKUX CPEJl XUMUUECKHUX IIPOU3BOJCTB.

MeToap! 3aIUTHl MAIIHH U alllIapaTOB MPOU3BOJICTB MOyUEHHS U TIEPepaOdOTKH MOJIMMEPOB,
IIPOU3BO/ICTB JIAKOKPACOYHBIX MaTEpUAIOB.

Hemerannnueckue Marepuabl

Marepuasibl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coenuHeHu. CTpoeHHuEe U CBOMCTBA
noJauMepoB. TepMopeaKkTHBHBIE U TEPMOIUIACTUYHBIE oIUMephl. CTpOeHHE U CBOICTBA I1acTMacc.
OCHOBHBIE PA3HOBUAHOCTH NPOMBIIIJICHHBIX TOJIMMEPOB M IIacTMacc. [a3oHanoJIHEHHbIE
IJIACTMACCHI.

OCOOeHHOCTH CTPOCHHUS, CBOMCTBA PE3MHOBBIX MaTepHalioB. Pe3uHbl 001Iero HazHaueHUs,
CHeHaIbHbIE PE3UHBI H 00IaCTH X TIPUMEHEHUSI.

Jlakokpacounsle Matepuainsl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
IINATJIEBKA.

CunukaTtabie Matepuansl. ['padut. Acoect. CBoicTBa M 001aCTH MPUMEHECHHUS.

Komnosummonnsle Matepuansl  (KM). OOmas XxapakTepUCTHKa  KOMITO3UIIMOHHBIX
matepuanoB. KoMmMmo3ulmOHHBIE MaTepualbl Ha METAUIMYECKOM M HEMeTaJUIM4eCKOoil OCHOBE.
ApMHUpOBaHHBIE TOJIMMEPHBIE MaTepuabl. [IOHATHS O HAHOTEXHOJIOTUSAX, HAHOMAaTEpUaax.

DKOHOMUYECKH 00OCHOBAHHBINH BEIOOpP MaTepHasoB.

Bpi00p KOHCTPYKIIMOHHBIX MAaTEpHAIOB TPOM3BOJACTB IOJNyYeHHUs H  IepepaboTKu
MOJIUMEPOB, IPOU3BOJICTB JJAKOKPACOYHBIX MAaTEPHUAJIOB. DKOJIOTMYECKHUE U IKOHOMUYECKHE aCTIEKThI
MaTepHaIOBEICHHS U 3aIUThl MATEPHAIIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHUIIMHBI:

Buabl yueOHol padoThI O6bem




B 3aueTHEBIX B akanewm.
eAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,33 12
Jlextuu (JIek) 0,17 6
JlabopaTtopHbie paboTs (JIad) - -
[Ipaktuueckue 3ansatus (I13) 0,17 6
CamocrosiTesbHas padora (CP): 2,56 92
Buja koHTpoOJsi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Xumus u puznka nonrumepos» (b1.B.0OJ1.16)

1. Heasb nucuunIuHbl: GOPMUPOBAHKE Y CTYIEHTOB LIEJIOCTHOTO MPEACTABICHUS B 00JI1aCTH
HAYKH O IONTUMEPAX, €€ QyHAaMEHTaIbHBIX TEOPETUYECKUX U MTPAKTHUECKHUX MOJIOKEHUSX.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUYECKOU CBSI3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUHN ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatorieMm mupe (OITK-3);

- TOTOBHOCTBIO HCHOJh30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIeHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAILUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE TIOHATHS U TEPMHUHBI HAYKU O TIOJIUMEPax;

- IPUHIUIBI KJIACCU(PUKALIUU TTOTUMEPOB;

- 0COO0EHHOCTH MOJIEKYJISIPHOTO CTPOCHHUSI MTOJTUMEPOB, MEXaHU3MbI H3TMOaHUs TOJTUMEPHBIX
MOJIEKYJ U KOJTMYECTBEHHBIE KPUTEPUU OLIEHKH THOKOCTH MaKpOMOJIEKYIT;

- 0COOEGHHOCTH IIEMTHOW MOIMMEPHU3aIUH;

- OCHOBHBIE TIPOLIECCHI CTYTIEHYATON NOJIMMEpU3allig;

- TUIBI PEaKLUU, MPOTEKAIOIIUE B MOJIUMEPAX.

Ymems:

- HICHTUPUITIPOBATH TIOJTUMEPHI II0 XUMHUYECKOU (pOpMyIie B MPOCTPAHCTBEHHOH opme;

- OTIPEAEISITh TUIT MMOJTUMEPU3AIMH U POBOIUTH MOJTUMEPHU3ALIUIO B PA3THYHBIX YCIOBUSX;

- IPOBOAUTH roMO(a3HyI0 U reTepoda3HyIo MOJTUKOHCHCAIINIO U OTIPEACIISATh €€ MapaMeTphl.

Braoemy:

- OCHOBaMH HOMEHKJIATYPbl U KIacCU(PHUKAINH TOJTHUMEPOB;

- METO/IaMHU OIIEHKU TMOKOCTH MaKpOMOJIEKYI;

- METOJIaMU OLIEHKH KUHETUYECKUX U TEPMOJUHAMUYECKHUX MTapaMeTPOB MOJIUMEPU3ALINN;

- HaBbIKAMU MPOBEACHUS IKCIIEPUMEHTA MO CUHTE3y MOJIUMEPOB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Brenenue. OcHOBHBIE TIOHSATHSI U TEPMHUHBI TOJMMEpPHON Hayku. OmpenernecHue TpaHUIlbI
MOJIMMEPHOT0 COCTOSTHUS BEIIECTBA.

Homenknarypa BBICOKOMOJEKYJISPHBIX COECIUHEHHI: HCTOpHYEcKas, palloHalIbHasl,
cuctemarnueckas (IUPAC).

Knaccudukanus nonmMepoB — o MpoUCX0kKACHUIO U TI0 CTPOSHUIO0 OCHOBHBIX Iierei. O0ras
KIaccuduKanus noaruMepoB. Peakiinu oOpa3zoBaHusl MAKPOMOJIEKY .

Oco0eHHOCTH MOJICKYJISIPHOTO CTPOCHHSI MOTMMEPOB M MX (pU3HUecKux cBoiicTB. [Ipupona
THOKOCTH IIETHBIX MOJIEKYJT M KOJIMYECTBEHHbIE KPUTEPHH OIEHKH ux Tudkoctu. I[lyTn
PETYIMPOBAHUS THOKOCTH MaKPOMOJICKY L.

Lenusie mporeccyl 00pa3oBaHUS MAaKPOMOJIEKYI.

PapukanbHas nonumepusanusi. MHunmuupoBanue paavkaibHOW mnonumepuszanuu. Craauu
paauKanbHOl nmonuMepusanuu. KuneTnka pagukaabHONW MOTMMEPH3AIMN B Macce. DHEPreTHIEeCKHe
U TEpMOJMHAMUYECKHE  XapaKTEPUCTUKH  PAJAMKAIBbHON  monuMepusanuu. PaaukanbHas
noJuMepH3aIlsl B Macce U B pactBope. PagukanbpHas retepodazHas moauMmepu3alius.



HNonnas mnomumepusammsi. OOmmMe 3aKOHOMEPHOCTH HMOHHOW mojuMmepusamun. OOmue
MIOJIOXKEHUS LIEITHOM COMOJIUMEPHU3ALINH.

CryneHuaTsie MpoLeccsl 00pa30BaHUs MAaKPOMOJIEKY.

MoHoMepbl M peaklUuH, UCHOJb3yeMble B CTYMEHYATBHIX MPOLECCAaX CHUHTE3a IMOJIUMEPOB.
Tunsl ¥ XapakTep peakuuil NOJMKOHJAeHcaluu. KuHeTHka paBHOBECHOM W HE paBHOBECHOMU
nojukoHaeHcauu. CTtaauy MOJMKOHCHCAMOHHBIX TpoleccoB. [10604HbIe peakiuu Ha CTaauu
00pa30BaHMUs MaKpOMOJIEKYJI. MeTO/1bl OCYILIECTBIICHUS CTYIIEHYAThIX PEAKIIMA CUHTE3a [TOJIMMEPOB.

XuMmudeckue peakiuy noaumepon. Kinaccuduxaius 1 0cOOEHHOCTH XUMHUYECKUX PEaKIUi C
y4acTHEM MaKpOMOJIEKYJI.

4. O0beM y4eOHOH TUCHHUIINHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
OO0mast TPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,39 14
Jlexumnm (Jlek) 0,17 6
JlaGopatopusie padots (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 3,5 126
Buja koHTpOJIsi: 3a4eT ¢ OlleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Texnosorus u o6opynoBanue npou3soacTsa noaumepos» (b1.B.0/1.17)
1. Heabp IMCHMIVIMHBI: O3HAKOMJIEHHE C OOLIMMM BONPOCAMU XMMHUYECKON TEXHOJIOIMU
HOJMMEPOB, OCOOCHHOCTAMHU M TNPUHIMIIAMH MPOM3BOJCTBA KPYHMHOTOHH@)KHBIX HOJMMEPOB,
00/1aCTSIMH MCITOIb30BaHUS MOJIMMEPOB U KOMITO3UIIMOHHBIX MATCPHUAJIOB HA UX OCHOBC.

2. B pe3yabTarte u3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
JOJIZKeH:

Obnadoams crenyromUMA KOMIETEHIIHSIMHU:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIIeHUsT Mpu pazpaboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- CIOCOOHOCTBIO TPOBEPSTH TEXHUIECKOE COCTOSIHHE, OPTaHU30BBIBATH MPOPHIAKTHICCKIE
OCMOTpPBI M TEKYIIHMH PEMOHT O0OPYAOBaHUS, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M NPUHUMATH
obopyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHUIO M SKCILTyaTallid BHOBL BBOAUMOT0 00opyaoBanus (ITK-8);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0OBaHUs M TApaMETPOB TeXHooru4eckoro mporecca (ITK-11).

3uamo:

- CYLIECTBYIOIIME TEXHOJOTHMM M 000pyAOBaHHE, HCIIOIB3yeMOE TIPH IPOU3BOJICTBE
MOJIMMEPOB, a TAaKXKe MPH UX MOIU(DUKAIIH;

- XUMHUYECKHE PEaKIiuy, MPOTEKAOIIIE B MPOLECCEe MPOM3BOJICTBA KAXKIOTO U3 TIOJIHMEPOB,
Ha3zHauYeHNe KOMIIOHEHTOB PEAKIIMOHHBIX CMECEH, CIIOCOOBI X PEXKUMBI TIPOBEICHHSI TOJTMMEPH3AIHN
Y TIOJIMKOH/ICHCAIUY;

- 3aKOHOMEPHOCTH XUMHYECKUX U (PU3UUYECKHUX MPOIECCOB MPH MPOU3BOJCTBE MOITHUMEPOB;

- METOJbl KOHTPOJSi OCHOBHBIX TEXHOJOTMUYECKUX IMapaMeTpoB IMPOILECCOB MPOU3BOACTBA
MOJINMEPOB;

- TEXHUKY O€30MacCHOCTH M MEpbl 3alIUTHl OKPY KAIOUIEH Cpelnbl MpU TMPOU3BOICTBE
MOHOMEPOB U TTOJIMMEPOB.

Ymemn:

- BBIOMpaATh HEOOXOIUMBIE CHIPHEBBIE PECYPCHI M aNIapaTHO-TEXHOJOTHUECKOE HCIIONHEHHE
JUISL IPOM3BOJICTBA KOHKPETHO B3SITOTO MOJIUMEPA;

- COCTaBIIAITh W AaHAIM3MPOBATH COBPEMEHHBIC TEXHOJOTHMYECKHE CXEMBbI OCHOBHBIX
MIPOIECCOB TPOM3BOACTBA TOJIMMEPOB, YMETh HX ONTHMH3UPOBATh W HAIOJIHATH MEPEIOBBIM
COBPEMEHHBIM 000PYIOBAaHHEM;

- TPAMOTHO TUIAHHPOBATh CTAIMH POHM3BOJCTBA MOJMMEPOB, BKIIFOYAs CHHTE3, BBIJICICHUE,
OYKCTKY, CYIIIKY, IEPBUYHYIO TIEpepabOTKy OTIECILHO B3STOTO MOJHUMEPA;

- BBIOpaTh CIOCOO OYHMCTKH BCIOMOTATENILHBIX BEIIECTB, & TAKXKE BO3MOXKHBIC METOJIbBI
VIIaBIMBAHUS W JI€3aKTUBAIIMM TIOOOYHBIX BEIIECTB, MMEIOUIMX MECTO OBITh IMPH MPOHU3BOJCTBE
Ka)XJIOTO U3 pacCMaTpHUBaeMOro TOJMepa.

Bnaoemo:

- XUMHUYECKHUMH HaBBIKAMU Ui TPO(ECCHOHATHLHOTO IUIAHHPOBAHUS IPOHU3BOJCTBA
KOHKPETHOT'O TIPEJICTAaBUTEIIS MTOJIUMEPOB;

- HaBBIKaMH, ITO3BOJISIIONIMMH OIICHUTh HIOAHCHI XMMHYECKUX, CBIPHEBBIX, MaTCPHAILHO-
TEXHUYECKHUX M TEXHOJIOTUIECCKHX 0COOCHHOCTEH MPOU3BOICTBA OTJCIBLHO B3SATHIX MPEICTABUTEICH



MOJIMMEPOB, PACCMATPUBACMBIX B paMKax JTaHHOH TUCIIUILIHHEI.

3. Kparkoe comepxxanue JMCUMILIAHBI:

CpaBHUTENbHBII aHATU3 CIMOCOOOB MOJYYEHHS IOJMMEPOB Kak MO ILEMHOMY, TaK U IO
CTYIICHUYATOMY MEXaHU3MaM.

HcxomHoe chIphe W XUMHUYECKHE PEAKINH, MPOTEKAIoNIMe B TPOIlEcCCe IPOU3BOICTBA
MOJTUMEPOB.

TexHOJIOTHA TIPOM3BOJACTBA TOJUMEPOB, IMOIYYACMBIX IO PEAKIUSAM IOJIMMEPHU3AIUU U
MOJIMKOHICHCAIIHH.

OObopynoBaH#e, HCIOIB3yEMOE MPH MPOU3BOJCTBE MOJUMEPOB, UX BBIICICHUH, OYUTKE U
MEePBUYHON mepepadboTKe.

4. O0beM yueOHOH TUCHHUIIINHBI:

O6wvem
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,39 14
Jlexumnm (Jlek) 0,17 6
JlaGopatopusie pabotsl (J1ab) - -
[paxrnyeckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 3,36 121
Bujx KOHTpOJIS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«TexHonorus u odopynoBanue npomeccos nepepadorku nommepos» (b1.B.0/1.18)

1. Heap AMCHMIVIMHBI: IPUOOpPETEHUE 3HAHUN U KOMIIETEHIMHA B 00JacTH nepepaboTKu
HOJMMEPOB B H3Jenus; (U3NYECKUX OCHOB IIPOLECCOB, IMPOUCXOAALIMX MpH HepepadoTke
MOJIMMCPOB, BIIMAHUA YCJIOBI/Iﬁ nepepaGOTKH Ha CBOMCTBA H3HCHHﬁ, OCHOBHBIX TCXHOJIOTHYCCKHUX
CXEM M HUCIOJIb3yEeMOT0 000py10BaHHUS.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JAOJIKeH:

Obnadoams crenyromUMA KOMIETEHIIHSIMHU:

- CHOCOOHOCTHIO NPHUHUMATh KOHKPETHBIE TEXHHUUYECKUE pELICHHs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocheAcTBHi ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO K OCBOCHUIO M IKCIUTyaTallii BHOBb BBOAMMOT0 00opyaoBanus (I1K-8);

- CHOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHHUs M MapaMeTPOB TeXHOIOrndeckoro mpomecca (ITK-11).

3nams:

- TEXHOJIOTMYECKHE OCHOBBI OpraHU3allid COBPEMEHHBIX TPOIECCOB MepepaboTKu
MOJIUMEPOB;

- COBpEMEHHBbIe TpeOOBaHMA K ammapaTypHOMYy O(OPMIICHHIO OCHOBHBIX IPOIECCOB
nepepadoTKU NOJIUMEPOB;

- OCHOBHOE NpUMeHsieMoe 000pyAOBaHUE /IS TOTYUYEHHS U3 MTOJIMMEPOB FOTOBBIX U3AEIUN U
MTOKPBITHH.

Ymemn:

- BbIOMpaTh OOOpYyAOBaHUE JUIsi KOHKPETHBIX TEXHOJOTHYECKUX IPOIECCOB C YUYETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUECKUX CBOWCTB MOJMMEPHBIX MaTEPHAIIOB;

- OpPraHu30BaTh YIPABJICHHUE TEXHOJOTMUYECKUMHU MPOIECCaMH MepepadOTKH MOJIUMEPOB C
MaKCUMaJIbHOU CTENEeHBIO 2P(HEKTUBHOCTH.

Bnaoemy:

- COBPEMEHHBIMH TPE/ICTABICHUSMH O TIEPEIOBBIX TEXHOJIOTUSIX  000PYI0BaHUH MTPOIIECCOB
IIPOM3BOJICTBA U3AEIUIN U3 OJUMEPHBIX MaTEPUAJIOB.

3. Kparkoe comepxxanue Q1M CHUILITAHBI

Mopyne 1. AHanHM3 COBPEMEHHBIX TEXHOJOTHUYECKHX MPOIECCOB MEPEPaOOTKU MOTHUMEPOB.
Knaccudukanus MeromoB mnepepabOTKU MOIMMEpOB. B3anMOCBs3b UMX CBOWMCTB M cHocoba X
nepepaboTKH. Peonorus pacriaBoB MOJINMEPOB. [Tnactuduxanms MOJIUMEPOB
HU3KOMOJIEKYJISIDHBIMU  coeuHeHusMU. Hanonnenne nonumepoB. JlecTpykuust (crapeHue) u
cTabmin3anus monuMepoB. OpHEeHTAIIMOHHBIE POLIECCH B MOJIUMEPAX.

Monayns 2. MeToas! iepepaOdOoTKH MOIMMEPOB U IJIACTUYECKUX MacC Ha X OCHOBE.

- [IpeccoBanue.

- JluteeBoe (TpaHchepHOE) IpeccoBaHUE.

- JIuTbe mo JaBIICHUEM.

- JIutee Oe3 maBiieHUS.

- DKCTpYy3Hsl.

- BanbuieBanue u kajgaHIpOBaHHUE.

- IlepepaboTka MOJMMEPOB M IUIACTUYECKHMX MAacCC B BBICOKOZJIACTUYECKOM COCTOSIHUU.
HItamnoBanue. [TneBMO- 1 BakyyMpopMOBaHHeE.



- [lepepaboTka MOTMMEPOB U3 PACTBOPOB.

4. O0beM yueOHO# JUCUMIIIUHBI:

O6bem
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlextuu (JIek) 0,28 10
JlabopaTtopusie padoThl (JIab) - -
[Tpaktuueckue 3ausatus (I13) 0,17 6
CamocrosiTtesannasi padora (CP): 2,31 83
Buja koHTpOJISI: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Mnxxkenepuas ncuxonorus» (b1.B.0/1.19)

1. Heab AUCHMIUVIMHBI — TMPHOOpPETEHHE CTYJIEHTaMU 3HAHUN B O0JACTH ICHXOJIOTMU
OpraHu3alui  JESATEIbHOCTH JIOAeH B CHCTEME «4YeJIOBEK U MalllMHa», 4YelloBeKa U
npoeCCUOHATBHON JIeATENFHOCTH, Pa3BUTHE NPO(PECCHOHATBHO BAXKHBIX KayecTB OyIyIIero
CHeLHAINCTa

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
JAOJIKeH:
Obnadams crenyromUMUA KOMIETEHIHSIMHE:

- BJIQJICHUEM IMMOHUMAaHWs CYIIHOCTA W 3HAYCHHUS MH(POPMAIMU B PA3BUTHH COBPEMEHHOTO
WH(POPMAIMOHHOTO O0IIECTBa, OCO3HAHUS OMACHOCTH M YIPO3bI, BOHUKAMIINX B 3TOM IpoIiecce,
CITOCOOHOCTBIO COOJTIOAATh OCHOBHBIE TpeOOBaHMUS MH(POPMAIIMOHHON 0€30MaCHOCTH, B TOM YHCIIE
3alUThI TocyaapcTBeHHOM Taiiubl (OI1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuuKay MPOAYKTOB W U3ICIUN, IEMEHTHl 3KOHOMHUYECKOTO aHalin3a B IMPAKTUYECKOM
nesitenbaocTH (ITK-3);

- CIIOCOOHOCTHIO TPOBOJUTH AHANU3 CHIPbs, MaTepUaIOB U TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananmu3a (ITK-10);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHYECKYI0 HWH(OPMAIHNIO, OTCUSCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- OCHOBHBIC IICUXOJOIMYCCKUEC ITOHATHUA (HCI/IXI/IKa, CO3HAaHUC, HHIAWBHUA, JHUYHOCTD,
WHIAWBUAYAJIBbHOCTD, ICUXUYCCKHEC MMPOLCCCHI, CBOﬁCTBa, COCTOSIHHA U Hp),

- METObI TICUXOJIOTNYCCKUX I/ICCJ'IG,HOBaHI/Iﬁ (O6’beKTI/IBHI)Ie, OIINCAaTCIIbHBIC,
MICUXOJOTNYECKOM HOMOH_II/I);

- MpodeCCHOHAIBHO BaYKHBIE KAYeCTBA 3HAUNMBIC [Tl Oy MyIIel CIIeIHaIbHOCTH;

- ICUXOJIOTUYECKYIO CYIIIHOCTh OOILIEHUS;

- KOHCTPYKTHBHBIE CIIOCOOBI pa3penieHrss KOHPIUKTHBIX CUTYaIH;

- TICUXOJIOTHYECKHE OCOOCHHOCTH PA3BUTHSI MAJIOW COITHATBHOM IPYIIIHI (KOJJIEKTHRA).
Ymems:

- IPOCKTUPOBATE U MOAACPKUBATH ICUXOJIOTHYCCKU Oe30macHbIe YCII0BUA ACATCIBHOCTU B
CJIOKHBIX CUCTEMAX YCJIOBECK-MalllnHa,

- paboTaTh B KOJUIEKTUBE, COTPYTHHYATH C KOJUIETaMH, Pa3peliaTh KOH(MIMKTHBIC CUTYaIIH;

- aHaJIu3upoBaTb CBOM BO3MOXHOCTH HCIIOJB30BaTb METOAblI CaMOIMArHOCTUKH,
CaMOIIO3HaHUA 1 CaMOBOCIIMTaHHA.

Braoems:

- HaBBIKAMH TNICUXOJIOTUYECKOTO CAMOAHAaJIM3a U CaMOPETyJIUPOBaHHS, HEOOXOIUMBIMHU IS
s dexTuBHON 1 Oe30macHOi MPodHEeCCHOHATBLHOM eI TEIBHOCTH;



- TEOPEeTHYECKUMH U NPAKTHUECKUMU HaBbIKAMHU IUIAHUPOBAHUS MPOo¢ecCHOHATBHON
NEeSITEIbHOCTH, LeJIeTIoNaraHus 1 pa3paboTKU ONTUMaJIbHBIX MPOTpaMM peanu3aliy ey,

- HaBBIKAMH MEXJIMYHOCTHOTO OOIICHUSI.
3. KpaTkoe coaep:kanue THCHUIINHBI

OOmiast xapakTepuUCTHKa TICUXOJIOTUM Kak Haykd. Mertoasl ncuxojoruu. Otpaciu
IICUXO0JIOTUM. MHXKEHepHass IICUXOJIOTMS W IICUXOJIOrHs Tpynda. JIMYHOCTB M ee CTpyKTypa.
CamMoco3HaHMe: CaMOIlIO3HAHUE, CaMOOTHOUIEHHE, caMoperysauus. (OCHOBHBbIE MOAXOMAbI K
W3YYEHUIO JIMYHOCTHU. Pa3Butne smuyHOCTH. TemmepamMeHT M XapakTep B CTPYKType JIMYHOCTH.
[To3HaBaTenbHbBIE TPOIECCH TUYHOCTH (OIIYIIEHUE, BOCIPUITHE, TaMsATh, BHUMaHUE, MBILUICHHE U
peub, BooOpaskeHne). DMOLMOHAIbHO-BOJIEBbIE MTPOLECCHI TUUYHOCTH.

[cuxonorus npoeccuoHaIbHON AeATeNbHOCTH. YeIoBeK Kak CyOBEeKT Tpynaa: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. JTambl pa3BUTUS CcyObekTa Tpyda. TpynoBas MoOTUBauus H
YIOBIETBOPEHHOCTh  TpyAoM. llememosaranne ¥ IJIaHUpOBaHME B MPOQECCHOHATBHOM
nesrenbHocTH. IlpodeccnonanbHas kommyHukanus. [lcuxomorus koHduukra. Ilcuxonorus
coBMecTHoro Ttpyna. Ilcuxomormst ynpaBnenus. Ilcuxomoruss pucka M 0e30MaCHOCTb TPYAA.
ITpodunaktuka crpecca U GOPMUPOBAHUE CTPECCOYCTONUUBOCTH.

4. O0beM yueOHOW JUCUMILIIUHBI:

O06bem
Buabl yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaAHy 2,0 72
AyIUTOpHBIE 3aHATHS: 0,22 8
Jlexumn (Jlek) 0,17 6
Jlaboparopusie paboTs (JIab) - -
[paktuueckue 3ansatus (I13) 0,05 2
CamocrositesibHas padora (CP): 1,67 60
Buj koHTpoOJs: 3a4eT 0,11 4




AHHOTanus padoyeil NPporpaMmMbl JUCUMUILIIHHBI
«OcHoBbI MeHemKkMeHTa 1 MapkeTunra» (b1.B.[IB.1.1)

1. Heab AUCHMIJIMHBI: TIOJYYCHHE CHUCTEMBl 3HAaHUH O  3aKOHOMEPHOCTSIX
(YHKITMOHUPOBAHUS TPEANPHUATHA B CHCTEME HAI[MOHATBHOW JKOHOMHUKH, TPEJCTABICHUN B
o0yacTy MEHeIKMEHTa U MapKETUHTa, BKJIIOYas METOJI0JIOTUYECKHUE OCHOBBI U 3aKOHOMEPHOCTH,
GYHKIUMM, METOAbI, OpTaHW3AallMOHHBIE CTPYKTYpPbI, OPraHU3aldI0 TPOILIECCOB, TEXHUKY U
TEXHOJOTHI0 MEHEP)KMEHTAa U MapKETHUHTa B YCIOBUSX PHIHOYHOW SKOHOMHKH; 3aJI0KEHHE OCHOB
npohecCHOHaNBHON NesATENbHOCTH 0aKalaBpOB.

[Iporpamma paccuWTaHa Ha WH3yYe€HHE Kypca B TeYeHHE OJHOro cemectpa. Kypc
3aKaH4YMBaeTCs 3a4eToM. KOHTPOIIb yCIieBaeMOCTH CTYICHTOB BEIETCS 110 IPUHITON B YHUBEPCUTETE
PEHUTHHIOBOM CUCTEME.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BJIQJICHUEM MOHUMAaHMs CYIIHOCTU M 3HAYeHHUS MH(POPMAIMU B PAa3BUTUU COBPEMEHHOIO
nH(GOPMAILIMOHHOTO OOIIeCTBa, OCO3HAHUS OMACHOCTH M YIPO3bl, BOHUKAIOIIUX B 3TOM IMpoIiecce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS WH(OPMAIIMOHHONW 0E€30MacHOCTH, B TOM YHCIIe
3alUThl rocyaapctBeHHon Taiinel (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIC JTOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
CepTUPUKAIMHA TPOIYKTOB M HW3ICIUH, AJIIEMEHTHl SKOHOMHYECKOTO aHalM3a B IMPAKTHYECKOU
nesrensHocTH ([TK-3);

- CIOCOOHOCTBIO TPOBOAUTH AaHANU3 ChIPbs, MaTepuaioB W TOTOBOW MPOIYKIIHH,
OCYILECTBIIATH OIECHKY pe3yabTaToB ananmu3a (ITK-10);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIHUIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OMBIT M0 Tematuke uccnenoanus (ITK-20).

3uams.

- MPUHIMIBI COCTABJICHHUS TEXHHMYECKOW MOKyMeHTanuu (rpadukoB pabOT, WHCTPYKIUH,
MJIaHOB, CMET, 3asBOK Ha MaTepuajbl U 000pYyI0BaHUE) U JP.;

- TEOPETHYECKHE OCHOBBI M METOJIbI BEIPAOOTKH LIEJICH U CTpaTernu OM3Heca;

- MPUHLMIIBI MOATOTOBKH AOKYMEHTAIMH I CO3/IaHHs CHCTEMbl MEHE)KMEHTa KauecTBa
PEIIPUSITUS;

- METO/bI M TEXHOJIOTUH MPUHATHUS U peanu3aliii yIpaBlIeHYeCKUX PEeIICHUH.

Ymemn:

- COCTaBJISITh 3asIBKU HA 00OPYIOBaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO IOKYMEHTAIIUIO;

- MPUHUMATH YIIPABIICHICCKUE PEIICHHS U OPTaHW30BBIBATh WX BBITIOJTHEHUE;

- coOupaTh, 00pabaThIBaTh U UCIIOIK30BATh YIIPABICHUYECKYIO HH(OPMAIIHIO;

- paboTaTh C YyNpaBICHYECKOW [TOKYMEHTAlWeH, MOJbh30BAThCS 3aKOHAM, HOPMAMH |
IpaBUJIaMU aJIMMHUCTPATUBHOM JI€ATEIbHOCTH;

- pacnpenensTb 00s3aHHOCTU M OTBETCTBEHHOCTB;

- HCTIOJIB30BaTh METO/IbI MOTUBAIIMY TIEpPCOHATIA;

- KOHTPOJIUPOBATH U PETYINPOBATH UCIIOTHEHHE TUIAHOB.

Braoems:

- HaBBIKAMHU MTPUMEHEHUS ONTUMAILHBIX TIOJIXO0B /ISl TUATHOCTHKHU M aHATIN3a PHIHKA;



- METO/IaMH PYKOBOJICTBA IIEPCOHAJIOM;

- UHCTpYMEHTaMu 3P (GEKTUBHOTO YIIPABICHUS MIPEANPUITHEM.

3. KpaTkoe conep:kaHue TUCHUTLIMHBI

Moayasb 1. OcHOBBI yHIpaBJieHHs MPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniunvl « OCHOBbL MEHEOIHCMEHMA U
Mmapkemunzay. Teopus yIpaBleHUs: yIpaBleHHE KaK MOTPEOHOCTh W Kak (akTop ycmexa
NeSATETLHOCTH, CYIIHOCTh M COJIEP)KaHHME YNPABJICHHS, MECTO TEOPUHU YIIPABJICHUS B CHCTEME
COBPEMCHHBIX 3HAHWM, crenu(uKa ympaBICHYCCKONW EATSIBHOCTH, COBPEMEHHBIC MPOOIEMBI
ynpasneHus. ['eHe3uc Teopun ynpapieHus: YIIpaBlIeHYECKUE PEBOIIOIUN, BOSHUKHOBEHHUE HAyYHOU
TEOpUH YTIPABJICHUSI, UCTOKU U TEHACHIIMH Pa3BUTHS POCCUHCKOTO YIIpaBiIeHUs. 3aKOHOMEPHOCTH U
MIPUHIIUIIBI YIIPaBICHUS: CyOBEeKTUBHBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenka 3gpghexmuenocmu
ynpagnenus. CuctemMa ynpaBlieHUsS: TIOHATHE CHCTEMbI YIpPAaBIEHUS, paclpenesieHne (QyHKIUH,
MOJTHOMOYMI U OTBETCTBEHHOCTH, TIPUHIIUIIBI TOCTPOCHUS CUCTEM yrpaBieHus. LlenTpanuzanus u
JEUEHTpaIM3alsl  yIpaBJICHHs, JeJIeTMpOBaHME TIOJIHOMOYHMI B TMpoIeccax yIpaBJiICHUS.
OpranuzanuoHHas CTpykTypa W ee¢ BHAbL. OCHOBHBIC MOHATHS S(P(EKTHBHOCTH YIIPABICHHS.
[TokazaTenu 3(ppeKTUBHOCTH yIIPABICHHUS.

Moayb 2. OcHOBBI MeHETKMEHTA

2.1 I]enu 6 cucmeme ynpasnenusn. Pazpabomka cmpamezuii u nnanoe opzanusayuu. llenu
U IeNenoiaraHie B YNpaBiICHHH: POJIb LIETHM B OpPraHU3allMi M OCYIIECTBICHUH TMPOIECCOB
yIpaBlieHus1, Kiaccuukaius 1neieid, IocTpoeHue AepeBa eNeil; coueTaHnne pa3Hooopasus menei u
GYHKIIMH MEHEIKMEHTA; CHUCTEMa YMpaBICHHUS MO IIeNsM; CTpATeTHs M TAKTHUKA YIIPABJICHUS.
CyIHOCTh, MPUHIMIB ¥ METOABl IUIaHWpoBaHWA. lIporecc BBIpaOOTKM cTpaterun. Dopmbl
TEKYILEro IJIAHUPOBAHUSI.

2.2 Texnonozus pazpabomku u HPUHAMUA YHpagieHuecKux peutenuit.Pazpadborka
YOpaBIEHYECKUX  pPELIEHUIl: TMOHATHE U  KilaccupuKaluusg  yHpaBICHUYECKHX  pELICHH,
OCHOBOIIOJIAraoI1e 3JIEMEHTHI e TEIbHOCTH, YCIOBHS U KPUTEPUH MIPUHSITHS PELLIEHU, TPOLECcC U
MOJIETIM TIPUHSATHS YIIPABICHYECKUX PEIICHUN, peaan3alus ypaBIeHUeCKUX PElICHHH.

2.3 Bnacmbw 6 cucmeme ynpagienus. 1udepcmeo u cmuip ynpasienun.OTHOIICHUS BIACTU
B CUCTEME YIPABJICHHUS: TIOHSATUE U TUIIOJIOTHS BIACTH; BIACTh U aBTOPUTET MEHEXKepa; MPU3HAKH,
(dakTopbl M TPOSBICHUS HEYMPABISEMOCTH; MCTOYHUKH BJIACTH B YIIPABJICHUU OpraHU3aIlUEH;
MapTHEPCTBO B Tpolleccax MEHEIKMEHTa. JIMIepcTBO U CTWIb YOPABJICHHS: TMPOIECCHI
(GOpMHUPOBAHUS U OCHOBHBIC COCTABIISIONINE JTUACPCTBA, POpMabHBIE H He(OpMaIbHbIe (aKTOPHI
JUIEPCTBA, MPOSIBIICHUE JIUJIEPCTBA B CTUJIE YIIPABIEHUS, TEHACHIIUS Pa3BUTHS CTUIIS YIIPABJICHUS.

2.4 Momueayuonnvle 0CHOBbl YNPAsiIeHUsA u KOH@GIuKmol. MOTUBAIUS NEATEIBHOCTH B
YOpaBIEHUU: MOTHUBHI JIEATEIHHOCTH YENOBEKAa M MX POJb B YIPABJICHUU, OCHOBHBIC MOHITHS U
JIOTMKa Tpolecca MOTHBAIMK, (akTopsl (GOPMUPOBAHHS MOTHBOB TpPYJa; HCIOIb30BAHHE
MOTHBAIlMM B TPAKTUKE MEHEIXMEHTa; (PakTopbl 3()PEKTUBHOCTH MOTHBAINH, COBPEMEHHBIC
KOHIIETIIINM MOTHUBAIMU. [ pymnmoBas JUHAMHKA U KOH(JIMUKTHI: POJIb TPYIILI B TOBEACHUH U
NESITSIILHOCTH YeJIOBEKa, (OPMUPOBAHUE TPYII, B3aWUMOJACUCTBHS B TPYNIEC W B OPTaHU3AINM;
BO3HUKHOBEHUE, ITPOSIBIICHUE U PA3HOBUIHOCTH KOH()IMKTOB, BIMSHIEC KOH(QIMKTOB Ha yIIPaBJICHHE.

Moaynb 3. OCHOBBI MAPKETHHTA.

3.1 Mapkemunez Kaxk cucmema ynpaeieHus, pezyaiupoeanus u uzyuenusa pvinka.llonstue
MapKETHHTa, MPOUCXOKACHUE U CYIIHOCTh MapKETHHTa, 1eTu MapkeTuHra. OCHOBHBIE MPHU3HAKU
MapKETHUHIOBOTO CTWis ympaBieHus. Konmenuuu mapkeTuHra. OCHOBHBIE BHJIBI MapKETHHTA.
MapkeTHHroBas cpena.



3.2 Komnnekc mapkemunza. Ocnognvie mapkemunzogvie uncmpymenmal. Coaepxxanue u
Ipolecc YympaBieHus MapkeTuHroM. OCHOBHblE (YHKIMM MapkeTuHra. ToBapHas, II€HOBas,
cObITOBas U KOMMYHHKAI[MOHHAs MONUTUKU ¢Gupmbl. ToBapHble cTpaTeruu. Pa3paboTka HOBBIX

TOBApOB.
4. O0beM yueOHOH TUCIUINIMHBI:
O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
O01as Tpya0eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,16 6
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (113) 0,06 2
CamocronTesannasi padora (CP): 1,67 60
Bua koHTpoJsi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OCHOBBI TEXHHYECKOI'0 peryJIMpoBaHusi U ynpasJjeHue kayecrsom» (b1.B./[B.1.2)

1. Henap AUCHMILUIMHBI: HAYYUTh CTYACHTOB MPUMEHSITh KOHTPOJIBHO-U3MEPHUTEIBHYIO U
UCIIBITATENIbHYI0 TEXHUKY, METOJAM M CpEACTBAM TEXHHYECKOTO pEeryJIMpOBaHUs, METOJaM
KOHTPOJISI KAUeCTBa BBIMYCKAaeMOU NPOAYKIMU, COBPEMEHHBIM CHCTEMAaM YIIPABJICHUS KAaU€CTBOM.

Ienu Kypca 10CTUraroTcs ¢ HIOMOIIBIO:

. 03HAaKOMJICHHUS C BUJIaMH HOPMATUBHBIX IOKYMEHTOB,;

. M3y4YEeHHUsS HOPMATUBHOM M 3aKOHOJATEIbHON 0a3bl TEXHUYECKOTO PEryIHpPOBAHUS U
yIIpaBJI€HUSI KAU€CTBOM;

J 03HAKOMJICHUS C SIUHHUIIAMHA (U3HYECKUX BEITUYHH, TOCYJapCTBEHHBIMH dTAIOHAMH
METOJAMH U CPECTBAMM ITOBEPKH CPEICTBAMH U3MEPEHUS;

J pa3paboTku cmocoOOB BbIpaKEHHsI M (OPMBI  TNPENCTaBICHUS PE3yJIbTATOB
M3MEPEHUI, METOIMKH BBIMOJHEHUS U3MEPEHHUI;

J 03HAKOMJICHUS ¢ hOpMaMU TOATBEPKICHHS COOTBETCTBHSI.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- BJIQJICHHEM TMOHUMAaHMs CYIIHOCTU U 3HAYeHHsS MH(POPMAIMU B PAa3BUTUU COBPEMEHHOIO
MH(GOPMALIMOHHOTO OOIIECTBa, OCO3HAHUS OMACHOCTH M YIpO3bl, BOZHUKAIOIIKUX B 3TOM IpoIiecce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS WH(OPMALIMOHHONW 0E€30MacCHOCTH, B TOM YHCIIe
3alIUThl TocynapcTBeHHo TaiiHbl (OITK-4);

- TOTOBHOCTBIO UCIOJIb30BaTh HOPMATUBHBIEC JIOKYMEHTHI [0 Ka4e€CTBY, CTAHAAPTU3ALMHU U
cepruUKay MPOIYKTOB W U3JCIUN, DIEMEHTHl 3KOHOMHUYECKOTO aHalHM3a B MPAKTUYECCKOM
nesirenbaocTr (TTK-3);

- CIOCOOHOCTHIO TPOBOJAUTH AHAIU3 ChIpbs, MaTepUaIoB U TOTOBOW NPOIYKIIHH,
OCYILECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAILMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OMBIT 10 Tematuke uccnenoanus (ITK-20).

3uams.

- 3aKOHOJATENIbHbIE M HOPMATHUBHO TIPABOBBIE AaKThl, METOAUYECKHE MaTepHalIbl IO
TEXHUYECKOMY PEryJIMPOBaHUIO;

- TMEPCHEKTHBBI TEXHUYECKOTO Pa3BUTHS M OCOOCHHOCTH [NEATEIbHOCTH OpTaHH3alui,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeIbHO-TIPaBOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYIMPOBAHMUS;

- OCHOBBI TEXHHUYECKOT'O PEryJNPOBaHUS.

Ymemy:

- IPUMEHSTh METOJIbl M IPUHLIUIIBI CTAaHAAPTU3ALUH [IPH Pa3pabOTKe CTAaHAAPTOB U IPYTHX
HOPMATHBHBIX JOKYMEHTOB;

-  TOpPOBOJAUTH TMOATBEPKACHHE COOTBETCTBHS MPOIYKLUHUH, MPOLECCOB U  YCIYyT
MPEIbIBISIEMBIM TPEOOBAHUSM;

- IPUMEHSTh METOJIbI KOHTPOJIS ¥ YIIPABJICHUS KaUeCTBOM;

- AaHAJIM3UPOBATH JIAHHBIE O KAYECTBE MPOIYKIIMU U OTPEIEIATh IPUUUHBI Opaka;

- UCIOJIb30BaTh KOMITBIOTCPHBIC TCXHOJIOTHU IS IIAHUPOBAHUS W TPOBEACHHUS Pa0bOT TIO
TEXHUYECKOMY PEryJINPOBAHUIO.

Braoemy:

- HaBbIKAMHU KCII0JIb30BaHUSI OCHOBHBIX MHCTPYMEHTOB YNPABIICHUS KAUECTBOM;



- HaBbIKaMU O(OPMIIEHHS pPE3YyJbTAaTOB HCHBITAHUNH M MPHUHATHS COOTBETCTBYIOLIMX
pELICHUI;

- HaBbIKaMU O(OPMIICHHSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAITUH.

3. KpaTkoe coep:kanue JUCUUIIHHBI

[Iporpamma cocTOUT U3 2-X MOJYJICH.

MOJYJIb 1.

1.1 Benenmue. 3akoH P® «O TeXHMYeCKOM pery;iupoBaHHI».

Mepbl  TEXHHYECKOTO  pEryJMpOBaHMs, OCHOBaHHBIE Ha  3aKOHOJATEIBCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO U 0€30MaCHOCTH MOCTaBIAEMON MPOAYKINHU («3aKOH O 3allUTe MpaB
OTpeOuTENCH»).

1.2 HeoTBpaTHMOCTh OTBETCTBEHHOCTH H3rOTOBUTEJII M OPraHuU3aluM B Ienu
«M3rOTOBUTEIb- MPOaBell- OTPeOUTETb).

HenobpokauectBennass mpoaykuusi. MckaxkenHas uHpopMmamus O  (aKTHUYECKHX
XapakTepucTukax npoaykuuu. PanscuduuupoBanHas npoaykius. OTBETCTBEHHOCTh MPOAABIA U
W3TOTOBUTEIIS.

1.3 Jloka3aTeibCTBO J0OPOKAYECTBEHHOCTH pPean3yeMoil MPOAYKIIUM U3TOTOBUTEJIEM.
CBs3b Me:K1Yy HAIM4YMeEM Je(eKTa U BeJTHYMHON yuiepoa.

KadectBeHHast mpotyKIusi-yciaoBUe BbDKUBaHUS ()UPM B KOHKYPEHTHOM O0phOeE.

1.4. Texnuyeckoe peryJupoBaHHe, OCYLIeCTBJsieMOe TOCYAapcTBOM B 00JaCTH
0e3onmacHocTH MPOAYKTOB. TexHHUYecKHE perjiaMeHThl M OLIEHKA COOTBETCTBHSI.

Bunsl texnuuyeckux perigamenToB. CoaepkaHMe TEXHMYECKHX perjaMeHToB. [IpaBumia
MOCTPOCHUSI.

1.5. ®opMbI TEXHHYECKOTO PeryJIMpoOBaHMS.

[ToarBepskieHNE COOTBETCTBUS, TOCYIAPCTBEHHBIA KOHTPOJIb, HAJ30pP.

1.6. AkkpenuTanus Kak (popMa rocyiapcTBeHHOr0 TEXHUYECKOT0 PeryJiMpoBaHus.

Henn w npuHOUOBI aKKpeAUTAUUU. AKKpEAWTallMs OpPraHoB IO cepTUGUKALUU U
UCHIBITATENbHBIX JabopaTtopuil. CepTuduKalOHHbIE UCTIBITAHUS NIPU aKKpeAUTaluu. 3apyOexHas
AKKpeTUTAIIHSL.

1.7. Mepbl, npeaycMaTpHUBAIOIHe HCMOJb30BaHHE AO00POBOJIBHBIX CTAHIAPTOB H
J00pPOBOJILHOM CepTU(UKALMH.

KauectBo. Baenpenne cuctem kauectsa. O0ydeHre u ”HGOPMUPOBAHHE TOTPEOUTETICH.

1.8. lIpunuunsl 1 GopMbl NOATBEPKIAEHUS] COOTBETCTBHUA. CXeMBI.

MOAVJIb 2

2.1 MeToauiecKkne OCHOBBI YIIPaBJIeHUsI KAYeCTBOM.

Cramuu >KU3HEHHOTO [UKJIA NOPOAYKIMH. MeETonbl OLEHKHM KadecTBa MPOIYKIIUU.
Cranpmaptuzanusis B YIpaBICHHMM KadecTBOM - MexayHaponusle cranaaptel cepun  9000.
3apyOeKHbII U OTEYECTBEHHBIN OIBIT YIIPABICHUS Kau€CTBOM.

Konnenmus «Bceobiiero ynpapieHus: Ka4eCTBOM.

MeTtponoruueckoe obecrieueHrne KauecTBa MpoyKIuH.

2.2/IuneH3npoBaHue. AKKpeIuTalusl.

3aKOH O JIMIEH3UPOBAHUH.

2.3 CepTuduUKanus KaK NpoueaAypa NoATBeP:KIeHHS COOTBETCTBHSI.

2.4 llpuHuunbl 1 GOopMbI MOATBEP:KIEHUSI COOTBETCTBHS.

2.5 Cxembl cepTH(PUKANNH U IeKJIAPUPOBAHUS .

Onucanne cxem neknapupoBanus (11-71). 1 cepTuUKAIUN.



2.6  JloOpoBoJibHOEe  MOATBEP:KIeHHE

MOJITBEPKICHUIO COOTBETCTBHSI.
4. O0beM yueOHOH TUCHMIIIMHBI:

COOTBETCTBHUA.

JKcnopTupyemMasi  H
HMIOpPTHPYeMasi POAYKIHSA, NoJJIesKalasi 0083aTeIbHOMY NOATBEP:KAEHUIO COOTBETCTBHS.
VYcnoBust BBO3a Ha Tepputopuro Poccum mponykimuM, moaiexaiieid o00s3aTelbHOMY

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpya10eMKOCTb JMCHUILIHHBI N0 Y4e0HOMY IIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlexumn (Jlek) 0,16 6
JlabopaTtopusie padoTs (JIab) - -
[Tpaktuueckue 3ausatus (113) 0,06 2
CamocrosTtesannasi padora (CP): 1,67 60
Buja koHTpoJsi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Bpruncanrenbnass Mmatrematuka» (b1.B./1B.2.1)

1. Heab AUCHUILUIMHBI: HAYYUTHh CTYJIEHTOB TCOPETHUYECKHM 3HAHUSAM U TMPAKTUYECKUM
YMEHUSAM, U HaBBIKAM HCIIOJIb30BAHMSI COBPEMEHHBIX MATEMaTHYECKUX METOJOB C MPUMEHEHHEM
nakera Marematudeckux nporpamMm MATLAB nns  pemeHus mumpokoro Kpyra 3agad
BBIUNCIUTEIbHON MaTEMaTHKH.

Lenpto HacTOsALIETO Kypca SBISETCS OOydYEHHUE CIIyllaTeledl COBPEMEHHBIM METOJaM
pacyeToB, pacueTHBIX HCCJIENOBAaHUM, aHAINW3a, ONTUMU3ALMU MPOIECCOB MHXKEHEPHBIX 3aJad C
WCIIOJIb30BAaHUEM ITaKeTa MaTemMaTudeckux nporpamm MATLAB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JAOJIKeH:

Obnadoams cleayrOIMUMA KOMIETEHIHSIMHE:

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UUECKHUE M XUMHUECKUE IKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKy HMX pEe3y/JbTaTOB W OLEHHBATh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U
YCTaHABJIMBAaTh TIPAHULBI MX NPUMEHEHUs, NMPUMEHSATh METOJbl MaTeMAaTHYECKOro aHaln3a U
MOJICTTUPOBAHHUSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOTo uccienoBanus (I1K-16).

3namo:

- (U3UKO-XMMHUYECKHE M XUMHUKO-TEXHOJOTUYECKHUE 3aKOHOMEPHOCTH MPOTEKaHUs
MPOIECCOB M3MEHEHHsI arperaTHOr0 COCTOSHUS Mapo(Ta3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3/ieICHUs] XUMUYECKOW TEXHOJIOTHH;

- METO/IbI ¥ AJITOPUTMBI KOMIIBIOTEPHOT'O MOJIEIMPOBAHUS OCHOBHBIX ITPOLIECCOB XUMUYECKON
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XMMHUECKUX MPOU3BOJICTB;

- TNpPUHLMIBI TPUMEHEHHUS METOJOJOTUU KOMIIBIOTEPHOTO MOJIEIMPOBAHUS XUMHKO-
TEXHOJIOTMYECKUX MPOLIECCOB NPHU aBTOMATU3MPOBAHHOM INPOEKTUPOBAHUU M KOMIIBIOTEPHOM
YIOpPaBIE€HUU XUMUYECKUMHU POU3BOICTBAMH.

Ymemn:

- pewmaTh 3aJa4d KOMIIBIOTEPHOTO MOJIEIMPOBAHUS MPOLECCOB Mapo(raso)->KUAKOCTHBIX
paBHOBecHiA, abCOpPOLINY, TUCTUILISALNY, PEKTU(DUKAIINH U KUIKOCTHOU SKCTPAKIUY;

- NPUMEHATh TOJYYECHHbIC 3HAHUS NPU PEHICHUH MNPAKTUYECKUX 3a]a4 KOMIIBIOTEPHOIO
MOJIETIMPOBAHUSI OCHOBHBIX IPOLIECCOB XUMHUYECKOM TEXHOJOTMU M TEXHOJOTMYECKUX CXEM
XMMHUYECKHUX IIPOU3BOCTB.

Bnaoemy:

- METOJIaMU NIPUMEHEHMSI CTaHAAPTHBIX NMakeToB NpukiIaaHbiX nporpamm (I1IIIT) u makeros
moaemupytonux mporpamm (IIMII) st MopenupoBaHUsS OCHOBHBIX TPOIECCOB XHMHYECKOM
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMHUYECKHUX ITPOU3BOCTB.

3. KpaTkoe coep:kaHue JMCHUTLIMHBI:

Bgenenue. Llenun u 3agaun kypca. KpaTkuii ICTOpUYECKHI OUEpK pa3BUTUS OTEUECTBEHHOU
U 3apyOCKHOW BBIUMCIUTENbHOW MareMaTuku. OCHOBHBIE 3Tamnbl pa3padOTKM W peau3aluu
aJITOPUTMOB HAa KOMIIBIOTEpAX.

Moayas 1. BbluucaurtenbHass MaTtemMaTuka. (OQCHOBHbIe JTambl: pa3padoTKa H
peanu3anusi AIrOpUTMOB Ha KommnbloTepax. Cucrema komnboTepHoil matematuku (CKM)
MATLAB nas pemenusi 3a1a4 BBIYHCIUTEIBLHON MaTeMATHKH.

Tema 1.1. Cozoanue M-npozcpamm u ocnosHvie onepamopevl M-s3vika npoepammuposanus
MATLAB. Bapuaumuer cmpyxmypwi npoepamm na MATLAB.

- Opranusarus padouero croia DesktopLayout;

- Ocuogwble onepaiuu B CommandWindow;



- OcuHoBHbIe onepanuu B Editor;

- JIuneitHO opraHn30BaHHAsS TpOorpaMma (aJIropuT™);

- BeTBrneHus ¢ OJHMM YyCIIOBHEM, HECKOJBKUMH YCIOBUSIMH, BIIOXKEHHBIC, CO CITHCKOM
ycnosuii. if, switch; moruyeckue oneparnuu and, or, not;

- [ukabl CO CYETYMKOM, C MPEIYCIOBHUEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM U
NpephIBAHMUEM YaCTUYHBIM, C 3aJJaHHBIM IIarOM CYETYHMKA, C OTACIbHBIM OTCUETOM HTepanuii; for,
while, break, continue; ¢ Bei30BOM (hyHKIHIT; ¢ TuamoromM ¢ moss3oBateaem B CommandWindow u B
CHEIHATbHBIX UATOTOBBIX OKHAX;

Tema 1.2 Cmanoapmuvie u necmanoapmuvie Qyukyuu M-a3vika npocpammuposanus u
ocnosnvie peuwamenu (Solvers) MATLAB.

- OyHKIMHK ¢ rpadUyecKuM BBIBOJOM pe3ybTatos; plot, subplot, surf, mesh, polar;

- OYHKIMK C YMCIOBBIM BBIBOZIOM pe3yiibTaTtoB B CommandWindow;

- OYHKIINY C 3aMUCHIO PE3yJIbTAaTOB B (aili;

- OyHKIMH, BIIOKEHHBIE B TJIABHYIO (PYHKIIUIO;

- OYHKIINHU C IEPEMEHHBIM YHCIIOM apTyMEHTOB;

- OyHKIWH, BBI3BIBAIOIINE IPYTYIO GYHKIINIO, UMsI KOTOPOH TepeIaHo Kak apryMeHT.

Monayab 2. Bextopsl n marpunbl. CucTeMa JIMHEHBIX ajiredpan4ecKux ypaBHeHMit
(CJIAY).

Tema 2.1. Obpamunas mampuya. Ymuodcenue mampuy.

- Omeparop inv;

- Oneparopsi strcat, int2str, numa2str;

- Oneparopsl length, min, max, mean, sort;

- Oneparopsi dot, tril, triu, eye, zeros, ones, diag;

- Omneparopsi rand, linspace, logspace, repmat;

- Oneparopsi Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Omneparopst linsolve, rank, eig.

Tema 2.3. Obycnosrennocms cucmemsl. Hucio 00yciogieHHocmu.

- Omnepatopsi cond, rcond.

Moayas 3. O6paboTka pe3yJbTaTOB H3MepeHHs OAHOI Beauuunbl. [Ipudiamxenue
byHkuun

Tema 3.1. Kpumepuiit Cmorooenma.

- Oneparopsi polyfit, polyval.
Tema 3.2. Annpoxcumayus.

- Oneparop Isqcurvefit
Tema 3.3. Humepnoaayus.

- Omnepatopsi interpl, linear, spline, nearest.
Moaynb 4. UncjieHHOe HHTErPUPOBaHUE
Tema 4.1. Memoowl npsamoy2oibHUK08

- Oneparopsl SUM, mean.
Tema 4.2. Memoow: mpaneyuti

- Onepatop trapz.
Tema 4.3. Memoo Cumncona



- Omeparop quad, int.
Tema 4.4. Memoo Hvtomona-Komeca 8 nopsioka

- Oneparop quad8.
Mopayab 5. YpaBHeHuHEe ¢ OJHMM HENM3BECTHBIM
Tema 5.1. Memoo oenenusi nonoaram

- Oneparopsi conv, deconv, polyval, polyder.
Tema 5.2. Memoo kacamenvhbix

- Onepatopsl roots, poly, fzero.
Monayab 6. CucTeMa HeJIMHeHBIX YPaBHeHMIt
Tema 6.1. Memoo Hvtomona-Paghcona

- Oneparopsi solve, diff, subs.
Tema 6.2. Memoo npocmulx umepayuil.

- Oneparopst simplify, collect, pretty.
Mopayas 7. OnHOMepHasi ONTUMH3ALHA
Tema 7.1 Memoowl 00HOMEpPHOU onmuMu3ayuu

- Oneparopst fminbnd.
Mopaysb 8. MHOTOMepHasi ONTHMH3AIUS
Tema 8.1 Memoovr MmHO2OMEPHOU ORMUMU3AYUU

- Oneparopsl fminsearch, linprog, fmincon.
Moayas 9. InddepennuaibHble ypaBHeHH s
Tema 9.1 Memoowl pewenusi oughghepenyuanvrvlx ypasreHutl.

- Omnepatopsi dsolve, diff.
3ak/ro4enue. 3aKII0YUTEIbHAS JIKIHS 110 TTOABEACHHUIO UTOTOB Kypca.
4. O0beM yueOHOH TUCHMIIMHBI:

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyIuTOPHBIE 3aHITHS: 0,33 12

Jlexuuu (Jlek) - -

Jlaboparopubie padboTs (JIab) 0,33 12

[Tpaktnyeckue 3ansatus (I13) - -

CamocronTesnnnasi padora (CP): 2,56 92

Bua KoHTpOJIA: 3a4eT ¢ OLEeHKOM 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Anckpernas matematuka» (b1.B./1B.2.2)

1. Heab aucuumauHbl: (GOPMUPOBAHHE Yy CTYIEHTOB CHUCTEMBl OCHOBHBIX TOHSATHUH,
UCIIOJIB3YEMBIX JJI1 TOCTPOCHHUS BAXKHEHIIMX MaTEeMaTUYECKUX MOJENEH, U MaTeMaTH4YECKUX
METOJIOB JIJIs1 ONIMCAHUS PA3JINYHBIX POLIECCOB.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradams CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pPE3yJNbTaTOB M OLEHUBATh IOrPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI UX MNPUMEHEHHUS, NMPUMEHITh METOAbl MATEeMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMeEHTaIbHOTO ucciaenoBanus (ITK-16).

3uams:

- OCHOBHBIE IOHATHS M METOJbl JIHUCKPETHOW MaTeMaTHKH, MAaTeMAaTUYECKUX METO/I0B
pemeHus mpodecCHOHANBHBIX 3a/1a4.

Ymemy:

- IPUMEHATh MaTEMaTUYECKUE METOAbI IIPU PEILICHUHU TUITOBBIX MPO(ECCHOHATBHBIX 3aay.

Braoemy:

- METOJIaMU TMOCTPOCHHSI MaTEeMaTHYECKON MOJETH TUIOBBIX MPO(EeCCHOHANBHBIX 33/1a4 U
COZIepKaTEIbHOM UHTEPIIPETALIMU TOJIyYEHHBIX PE3YJIbTATOB.

3. KpaTkoe coep:kanue AMCUUILINHBI

Beenenue.

Ponpb nuckpeTHOl MaTeMaTHKU IpU pa3pabOTKe U AKCIUTyaTallul XUMUKO-TEXHOJIOTUYECKUX
CHUCTEM.

DJIeMEeHTbI TeOPUH MHOKECTB M ajiredpanyecKue CTPyKTYypblI.

BBenenue B IUCKpeTHYIO MaTeMaTuKy. Posib JUCKpETHON MaTeMaTHKW MpU pa3paboTke U
9KCIUTyaTallid XMMHKO-TEXHOJIOTHUECKUX CUCTeM. MHOXecTBa, OTHOUICHUS U QYyHKIUU. 3aJaHue
MHO>KECTB M OCYyIIeCTBIIeHHE omepanuii Haq HUMU. CriocoObl 3amanus. Omnepanuu o0beAMHEHNUS,
NepecevyeHusi, pa3HOCTH, JOTIOJHEHUS U A€KapTOBa TPOU3BeIeHNA. AKCHOMAaTHKa TEOPUHU MHOKECTB.
Anrebpa Kanropa. MwunuMmmM3anus mpeicTaBieHUH MHOXecTB. Jluarpammbl Oiinepa-Benna.
bunapubpie otHomeHus. CnocoObl 3amaHus OWHAapHBIX oOTHOWIEHHWH. CBoilcTBa OHHAPHBIX
otHomeHn. Pa3Ouenus. OTHOIIEHUS SKBHBAJCHTHOCTH M TOpsaka. [IpencraBieHue N-apHBIX
OTHOIIEHUH OMHapHBIMU. AnreOpa oTHowmeHuil. PyHkiuu. VHBbEKIUSA, CIOpBEKINUS U OUEKLMS.
Anrebpanueckue cTpykKTypbl. [lomyrpynmel. Mououasl. ['pynmel. [loarpynmer. [uxmmueckue
rpynnel.  ['pynnel  moactaHoBok. M3omopdusm rpynm. CmexHbIE KJIAacChl MO  HOJATpPYTIIE.
Hopmanshsie nenurenu. @akrop-rpynnsl. Konbua: onpenenenus, cBoMcTBa, npumepsl. [Tos.

JJIeMeHThI Teopuu rpagos.

I'padppl. 3amanue u xapakrepuctuku rpadoB. Buasl rpados. Iloxarpadsr. Matpuist
CMEXHOCTH M MHIMJeHTHOcTU. Ctenenu BepmnH. Mapupytsl Llenu. [ukinel. Paccrosiaue mexny
BepmuHaMu. J{nameTp u paguyc rpada. YHapHbIe 1 OMHapHBIE oriepanny Haj rpadamu. JJomonHeHne
rpada. Ynanenue w goOaBiicHWE BEepIIWH. YnajeHue W goOamicHue pedep. OTOXIECTBICHHE
BepmnH. Pacmerienne BepmmH. OObenunenune rpadoB. Ilepeceuenue rpadoB. KomMmoHEHTHI
cBs3HOCTU. MocTel. Bepmmnnas u pebepHas cBA3HOCTh. CBSI3HOCTh OPHUEHTHPOBAHHBIX T'padoB.
ANTOPUTM  BBIYMCIIEHHMS  CBSI3HOCTU. BHyTpeHHsis  ycToiuMBOCTh. BepumHHOoe  uwmcio
HEe3aBUCUMOCTH. PeOepHoe umcio He3aBUCHMOCTH. BepmmHHoe u pebepHoe MOKpwITHE Trpada.
Bremnsis ycroitunBocTh. BepmmHHOe U pebepHOE 4YMCIO BHEIIHEHW YCTOMUMBOCTH. LIMKIBI H



paspesbl. DiepoBbl IUKIbL. ['aMHIbTOHOBBI HUKIBEL [lmanapHocTh W ykiaaka rpadoB. ['panu
miockoro rpada. Packpacka rpados. XpomaTudeckoe yucio. ['unoresa yeTeipex Kpacok. JlepeBbs.
Omnpenenenuns. Cpoiicta. Teopema Kanu. @ynaamenTanbHas cucreMa HMKI0B. OCTOB HAUMEHBILIETO
Beca. YNOpsA/IOUYeHHbIE AepeBbs. buHapHbie nepeBbs. JlepeBbsi COPTUPOBKU. AJITOPUTM IOUCKA B
JIEPEBE COPTUPOBKH.

BynaeBbl pyHKIuM.

Anrebpa noruku. bynesbl ¢pyHkuuu. CriocoObl 3aganus. ByneBsl QyHKINU OTHOW M IBYX
NEPEMEHHBIX U uX cBoicTBa. DopMmybl OyneBoil anreOpsl. OCHOBHbBIE 3aKOHBI OyJIeBOM aireOphl.
OKBUBAJICHTHOCTh opmyn. [lpunnun nBoiictBeHHOCTH. COBEpIICHHBIC JAU3BIOHKTUBHBIE H
COBEpUICHHbIE KOHBIOHKTHUBHBIE HOpMasIbHbIE (hOpMbI. CHCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX (PYHKIIHIHA.
QOYHKIIMOHATBHO MOJHBIE CUCTEMBI dJIEMEHTAPHBIX OyNeBbIX GyHKIHH. [IpuMepsl pyHKIIMOHATBHO
nonHbeIX 0Oa3ucoB. BaxHeimme 3aMkHyThle Kiacchl. TeopemMa o (YHKIMOHANBHOW TMOJHOTE.
Munumuzanus OyneBbix (yHkuuid. CokpallieHHasi, TYMUKOBass U MHUHUMaibHas (opwmbl. KapTer
Kapno. Meton coueranus uHiaekcoB u Meron KyaitHa. MuHMMH3alus KOHBIOHKTHBHBIX
HOpMaIbHBIX (hopM. OO30p MPWIOKECHHUI JTUCKPETHOW MaTeMaTHKHU. Pa3paborka 3¢ (heKTHBHOTO
MaTEMaTHYECKOT0, MPOTPAMMHOT0, HHPOPMAITHOHHOTO M TEXHUYECKOTO OOCCIICUeHUS Ha OCHOBE
METO/I0B IUCKPETHON MAaTEMAaTHKH.

Hcuucnenue BbICKa3bIBAHUH.

BBenenue B maTeMaTuyeckyro JIOTMKY. KpaTkue cBeneHUs U3 UCTOPUM MaTEMaTUYECKOU
noruku. Ponb MaTeMaTHueCKO# JOTHKH NP pa3pabOTKe U SKCILTyaTallud XUMUKO-TEXHOJIOTHIECKIX
cucteM. DopManbHbIE aKCMOMATUYECKUE cUCTeMbl. CHMBOJIBI, BBIPAXKECHUS, (POPMYIIBI, aKCHOMBI.
[IpaBuno BbIBOJA, HENMOCPEACTBEHHOE CIEACTBHE, BBIBOJ, Teopema. Jlornka BbICKa3bIBaHMIA.
Jlornueckwuii BeIBoI. AkcrnoMmsl. [Ipasumo modusponens. Teopema aeayKIKMU U IPABUIIO CHILIOTH3MA.
[lonnora m HenpotuBopeunBOCTh. HeszaBucumocTs akcuoM. Paspemmmocts Teopuu. [pyrue
akcroMmaru3anuu. [IpoBepka BBIBOAUMOCTH C TIOMOIIBIO HMCTUHHOCTHBIX Tabimil. CeKBEeHINH
['erniena. Mogens mupoB Kpunke. Meton peszomtoruii PooumHcona. Merox kinay3 Bonra. OGpaTHbIit
MeTtoa MacnoBa (6aronpusTHEIX HAOOPOB).

HcunciieHue npeuKaToB U HeYeTKAs JTOTHKA.

Jloruka rnpeaukaToB. ABTOMaTH3AIMs JOTHYECKoro BeiBoia. [lepemeHHbIe, (DyHKIIUU, TEPMBI,
MpeIUKaThl, KBaHTOPBI, (Gopmynbl. OOnacth nedcTBUs KBaHTOpa. CBOOOIHBIE M CBSI3aHHBIC
nepeMeHHble. VHTeprperanuy, paBHOCWIBHOCTh. Pacmo3HaBanue oOmiesHauumocTH. [IpoGnema
pa3pemMocTd. AKCHOMBI M TpaBWJa BBIBOJA HCUMCICHHUS MPEIUuKaToB. TeopeMa NeayKIUH.
HenpoTtuBopeunBocTh ¥ MOJHOTA. BhIHECEHHME KBAaHTOPOB M MpeIBapeHHAas HopMajbHas (opma.
CkyJeMOBCKHE CTaHmapTHeie (OpMBL. DpOpaHOBCKHM yHHUBEPCYM U Teopema OpOpaHa.
[ToncranoBka u yaudukamus. Metos pe3otonuii u ero nmoixHora. CTpaTeruy MeToa pe30JIIOIHi.
JuzbronkTel XopHa. [IpuHnun norudeckoro nporpammupoBanus. Heuetkne mHoxkecTBa. Heuetkas
noruka. [losiBnenue u cytb HeueTKoCcTH. Popmann3zanus He4eTKOCTH. DYyHKINS PUHAICKHOCTH.
JluarBuctudeckas nepemennas. Onepanun HaJl HEYSTKUMHU MHOKecTBaMu. Heuerkas apudmeruka.
Mertonst nedaszsudpukanuu. Heuetkue otHomeHus. CTaHAapTHBIE HEYETKHE JIOTUYSCKUE OTIePAIIHH.
Heuerkuit BbiBoA. CTeneHM HCTUHHOCTU U CTENEHU yBepeHHocTu. HeweTkuit aHajmor merona
PE30JIIOLINA.

Koneunsbie aBToMaThbl, MaminHbl Thlopunra-Ilocra, c10:KHOCTHh BHIYUCIECHHI.

DOnemeHTHl Teopuu aBroMaToB. [loHsATHE aBTOMaTHOro mNpeoOpa3oBaHMs HHpOpPMALMU U
KOHe4yHOro aBromara. CrocoObl 3amaHusi aBTomMaToB. ABToMaTel Munu u Mypa. [Iporpammuas u
amnmnapaTHasi peaju3alys aBTOMAaTOB. DKBHBAJIEHTHOCTh M MHUHHMMM3allds aBTOMAaTOB. MaluHbI
Trropunra-Ilocta. @opmanuzanusi MOHATHS aNrOpUTMa U (OpPMaANbHBIE MOJEIH AalTOPUTMOB.



Mammuna TrropuHra: onpezaeneHus, CBoUcTBa, rpadul nepexoaoB. Mammnaa [Tocra. [Iporpammer muist
mamuH. [Ipobimema pacmosnaBanus. [IpoGiema OCTaHOBKH. AJNTOPUTMHYECKH HEpa3perIuMbie

HpO6JIeMBI. Cn0XHOCTh aAJITOPUTMOB. MepLI CJIOKHOCTH. BpCMCHHaH U EMKOCTHas CJIOXHOCTB.

AcuMnToTnyeckas CJIO)KHOCTD, IMOPAAOK CJIOKHOCTHU, CIOXHOCTbL B CPCAHCM U B XyJUIEM ClIy4dac.

Tpyaunopaspemumele 3anaun. HenerepmunupoBannas MammHa Teropunra. Kmacesr P u NP. NP-

nosnHble 3aaa4u. NP-momHOTa 1po0saeMbl BBITOJIHUMOCTH (OPMYIT JIOTUKK BbICKa3biBaHUi. O030p

MPUJIOKEHU MaTEMATHYECKOW JTOTMKH. HampaBiieHUs: MCMOb30BaHMs alapara MaTeMaTUYECKOM

JOTHKH B 3a/la4ax MpakTudeckoil mHpopmaTuku. Crenudukanust 1 BepupHUKaIus MporpaMMHO-

anmnapaTHBIX MPOEKTOB, JOTHYECKOE MPOrpaMMHUPOBAHKE, TIOCTPOCHUE OHTOJIOTUH, S3bIKU OOILIEHUS

MHTEJIJICKTYaJIbHBIX areHTOB.
4. O0beM yueOHOH TUCHMIIIMHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
CIMHATIAX gacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) - -
JlaGopatopusie pabotsl (J1ab) 0,33 12
[Ipaktuueckue 3anstus (113) - -
CamocronTesnsHnast padora (CP): 2,56 92
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«OcHoBbl kBanTOBOI xXumum» (b1.B.JIB.3.1)

1. leab aucuunaIvMHbI:
— M3y4YeHHE OCHOBHBIMHU MOHSATHUSIMH COBPEMEHHOW KBAHTOBOW XMMMUH,

- HN3YUYCHUC NPUHUOUIIOB KBAHTOBO-XUMHWYCCKUX MCTOAOB pacucTa CTPOCHHUA U CBOICTB
XAMHYCCKHUX CHCTEM C AaKIOCHTOM Ha HCOPraHMYCCKHE MOJCKYJbI, BXOIAIIMMH B COCTaB
COBPEMECHHBIX MaTC€PUaJIOB, UCITIOJIBb3YCMbIX B HOBBIX TCXHOJTOT'HYCCKHX MTPOLECCAX,

- O3HAKOMJICHHE C OCOOEHHOCTSIMM XHMHUUYECKOM CBSA3M B XHMUYECKHX BCIIECTBax
Pa3HOTO CTPOCHUSA U COCTABA U UX BJIMSAHHUA HaA CBOICTBa MaTCpHraoB.

— OCBOCHHE TMOJYIMIUPUYECKUX KBAHTOBO-XMMHUYECKHX pACUYeTOB C IOMOIIBIO
COBPEMEHHBIX KOMITbIOTEPHBIX TPOTPaMM.

2. B pesyabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pPE3yJbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIJBUraTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI MX NPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHallu3a H
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3uame:

- OCHOBHBIC TIOJIOKEHHUS KBAHTOBOW XWMHH, COBPEMCHHOW TEOPUU XUMHUYECKOW CBSI3U U
MEXMOJICKYJIIPHBIX B3aMMOJICUCTBHI €€ MPUMEHEHUS K HEOPTaHMYECKUM MOJIEKYJIaM, BXOISIIUMH
B COCTaB TYTOIUIABKMX HEMETAJUTMUYECKUX U CUIIMKATHBIX MaTEPHUAJIOB;

- TMPUHIUMIBl KOJIWYECTBEHHOW XapaKTepH3allMl aTOMHOW U DIEKTPOHHOH CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM;

- OCHOBHBIC B3aMMOCBSI3U MEXKIY DJJEKTPOHHOU CTPYKTYpod H (U3HKO-XUMHYECKUMU
CBOMCTBaMHU BEIIECTB, JISXKAIHME B OCHOBE YIPABJICHHS CBOMCTBAMU MATEPUAIOB;

- BO3MOXXHOCTH OCHOBHBIX COBPEMCHHBIX KBAaHTOBO-XMMHUYECKHUX PACUETHBIX METOIOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymems:

- MPUMEHITh KBAHTOBO-XMMHYECKHE MOAXOAbBl U METOJBI JIJIs pacuera, MHTEPIpETaluu U
MpeICKa3aHus CTPOSHUS U CBOMCTB MOJIEKYJISIPHBIX, CHCTEM.

Brnaoemw.

- DJIeMEHTapPHBIMU HaBBIKAMH MIPUMEHEHHUS KBAHTOBO-XUMHUYECKHX MOJIX0A0B U METO/IOB MpHU
pEIICHUH TPAKTUYECKUX TEXHOJOTHYECKHX 3alad M CTAHJAPTHBIMU KBaHTOBO-XUMHYECKUMHU
KOMIBIOTEPHBIMU TIPOTPAMMaMHU.

3. Kparkoe conepxxanue JMCUMILIAHBI:

BBenenue. [Ipenmer kBaHTOBOM XUMHUH. POJIb KBAaHTOBOM XMMHUU B ONMCAHUM XMMUYECKUX
SIBJICHUN U MPOLIECCOB. B3aMMOCBA3b KIIACCUYECKON U KBAHTOBOM MOJEIIEN MOJIEKYI.

Moayas 1. O0uue npuHUUNbI KBAHTOBOW XUMHH

OCHOBHBIE TIOJIOKEHUSI KBAaHTOBOM MeXaHUKU. BapuallMOHHBIH METOJ HaXOXICHUs
BOJIHOBBIX (pyHKUMi. [IpubnmxeHre He3aBUCUMBIX YacTHIl. MeTo caMOCOriiacOBaHHOTO OIS AJIst



atoMoB. [IpuOnmxeHue UEHTpadbHOrO TMOds. ATOMHBIE OpOUTANIM U HUX XapaKTEPUCTUKH.
OnHOANEKTPOHHBIE M MHOTO3JIEKTPOHHBIE BOJIHOBBIE (DYHKLIMU U METOABI UX pacuera.

AHTUCUMMETPUYHOCTH 3JIEKTPOHHOIN BOIMHOBON (QyHkiuu. CrnuH-opouTanu. JleTepMuHAHT
Crneiitepa. Meron Xaptpu-Doka, XUMHUYECKas TPAKTOBKA pPE3yJbTaTOB. DJIEKTPOHHBIC
KOH(UTYpaIHi aTOMOB C TOYKU 3PEHUS KBAHTOBOW XMMHH.

Monyab 2. MeToabl KBAHTOBOM XUMHU

MonekynsipHass ~ CTpYKTypa, dJleKTpoHHass  koppemsuusa. [lpubnmxenne  bopha-
OmnrmnenreiiMepa, aanabaTUYECKUil MOTEHIMAT W TOHSATHE MOJIEKYJSPHON CTPYKTyphl. Meron
Xaptpu-doxka nst mosekyisl. [Ipudmmxenune MO JIKAO.

DNeKTpOHHAsE KOppessaiusa. MeTon KOH(PUTYpPAllMOHHOTO B3auMoOeHCTBUA. Teopus
BO3MYILEHUU. PacueT sHeprum auccouranym XuMHUECKUX CBSI3EH.

Hesmnupuueckne u nomysMmnupuyeckue MeToasl. Mepapxus METO0B KBAaHTOBOM XHWMHH.
Hesmnupuueckas kBaHTOBast XUMHUsL. baznucHbie QYHKITUY AJI1 HEOMITUPHUECKUX PACUETOB. ATOMHBIC
U MOJIEKYJISIpHBIE Oa3ucHbIe HA0OpHI. Posib 6a3ucHBIX (DYyHKIIHMIA B OTIMCAHUH CBOWCTB MOJIEKYI.

[Monmyamnupudeckue MeTonbl. BaneHTHoe NpuOMMKEHUE. T-2IEKTPOHHOE MPUOIIKEHUE.
Meron Ilappuzepa-lIlomna-Ilappa. Ilpoctoii m pacmupeHHbld MeToAbl XIOKKens. To4YHOCTB
KBaHTOBO-XMMUYECKHX PACUETOB CBOMCTB MOJIEKYI.

Mopayasp 3. Xumu4eckas cBsizb. IHTepnperanus pe3yibTaTOB KBAHTOBO-XMMHUYECKUX
pacueros.

OpOutanpHass KapTUHA XUMHYECKOW CBsi3u. KOHCTpyKTHBHasT ©  JeCTPyKTHUBHAs
uHTEepdepeHms opourtaneid. Monekysipaple opouTanu U ux kiaccupukanus. KoppensunonHsie
JUarpaMMmbl.  DJIEKTPOHHbIE KOH(UIypaluu JBYXaTOMHBIX MOJIEKYJI. AHalu3 3aceleHHOCTEH
opOuTaneit mo Mamnukeny. [loHsTre 0 3apsax ¥ MOpsSIKax CBI3EH.

3akirouyenne. KBaHTOBast XUMHUSI KAK HHCTPYMEHT IIPOTrHO3a B XUMUMU.

4. O0bem y4eOHOH TUCHMIIINHBI:

O0Bem
Bujbi yueonoii padorsi B 3auetHbix | B akagem.
CIMHULIAX yacax
OO0masi Tpy10€eMKOCTh THCIIUIUIAHBI 10 Y4eOHOMY TJIAHY 2,0 72
KonTakTHas padora: 0,33 12
Jlextuu (JIek) 0,17 6
JlabopaTtopnsie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (I113) 0,16 6
CamocrositesibHas padora (CP): 1,56 56
Buj koHTpoas: 3a4er 0,11 4




AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«Xumus mouomepon» (b1.B./1B.3.2)

1. Heap aMCUMIJIMHBI: TOJy4YeHHE TMPEJCTABICHUS O BEIIECTBAX M O CIOcCO0ax HX
MOJIyYEHUs1, HA OCHOBE KOTOPBIX MOJy4YatOT OCHOBHBIE KJIACCHI IOJIMMEPOB, @ UMEHHO:

— MHUIMATOPaX paJuKaIbHON U MOHHOU MOJIMMEpPU3ALINH;

— UHUIIMATOPAaX MOHHO-KOOPIUHALIMOHHOM MOJIMMEPHU3AINH, B YACTHOCTH LIMPKOHOLIEHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (osiehnHax, akpuiarax, AUeHax u JIp.);

— MOHOMEPAX, MOJIUMEPHU3YIOIIUXCS C PACKPBITUEM ITHKJIA;

— MOHOMEpax, OOpa3ylIIMX TMOJUMEPHl B pe3yJbTaTe pPEaKIUid IMOJTUIPUCOCTUHCHUS
(mMU30IIMaHATHI, STTIOKCHU/IBI);

— MOHOMeEpax, 00pa3yIoIUX MOJUMEPHI M0 PEAKIUN MOJUKOHACHCAUU (TUEHBI, (PEHOBI,
JTUKapOOHOBBIE KUCIOTHI U UX (XJIOP)aHTHIPHUIBI U IP.).

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JOJIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TIJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
MPOBOJIUTHE 00pabOTKY WX pe3yJbTaTOB W OIEHWBATh TOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTAHABJIUBATH TPAHULBl MX NPUMEHEHUS, MPUMEHATh METOJbl MaTEMaTHYEeCKOro aHalu3a Hu
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3Hamov:

-  XMMHYECKHE OCHOBBI TMONlyuYeHHUs] Hauboliee PaclpOCTPaHEHHBIX HWHHUIMATOPOB
MOJIMMEPHU3ALUN U HHULUUPYIOIIUX CUCTEM;

- XMMHU3M TIPOIIECCOB MOIYYCHHSI MOHOMEPOB, 00Pa3yIOIIMX MOJIUMEPHI B PE3YJIbTATE HEITHBIX
MIPOILIECCOB;

- CHHTCTHYECKHE aCIEeKThl MOJIYUYCHHS MOHOMEPOB, 0Opa3yoIIUX IOJUMEPHI B pPEe3yJIbTaTe
CTYyIIEHYAThIX MPOIECCOB.

Ymemu:

- BBIOMpATh MCXOJHBIE PEAreHThI, PACTBOPUTENH, KAaTAIN3aTOPhl, (PU3NUECKUE YCIIOBHS IS
MOJTyY€HHUsI TOTO WM HHOI'O MOHOMEDA;

- OMNpEAeNsATh KPUTEPUHU, BIUSIOLUIME HA BBIXOJ BEIIECTBA, paBHOBECHE (U1 PAaBHOBECHBIX
peaxIyii), TerIoBoi AP GEKT peakiuii Ha KayKIOM dTarle MOTy9eHUs OTEIBLHO B3STOTO MPEICTABUTENS
MOHOMEPOB;

- BBIOMPATH CIOCO0 OYUCTKU TOTO WJIM MHOTO MOHOMEpa B 3aBUCHMOCTH OT €T0 arperaTHOro
COCTOSTHUSI, HCTIOJIH30BAHMS PA3TUYHBIX KOMIIOHEHTOB PEAKITUH M CITOCO0A €TO MOy YCHHS.

Bnaoemn:

- HaBBIKAMH TIOCTPOCHUS JOTMYECKUX CXEM, TIO3BOJISIONINX HAanOoee MPOCTHIM U IOCTYITHBIM
CHOCOOOM MOYYUTh HEOOXOIUMBI MOHOMED;

- HaBbIKAMHM MPOTHO3UPOBAHHUS CHHTE3a XMMHUYECKHX COCJIMHEHUN OMHUpasiCh Ha MEXaHU3M
BO3MOXKHOTO MX TIPOTEKAHUS, TCOPUIO PE30HAHCA, 4 TAKXKE YUUTHIBAsI BHEIITHUE U BHYTPEHHHE (DAKTOPHL;

- HaBBIKAMU TPOBEJCHUS XUMHUYCCKUX MAHUIYJISIUN IJIs CHHTE3a MOHOMEPOB C YYETOM
MOCTaBJICHHBIX TIEPE]T HUM yCIIOBHIA.

3. KpaTkoe conep:kanue IHCHUIIHHBI:
CuHTEe3 HMHMLMATOPOB pATUKAIBHOM MoiMMepu3anuud — mepekuch Oenszomna, JAK;
MHHULAATOPBl HOHHOM MOJIMMEPU3aLUU — KATHOHHOTO M @HMOHHOT'O TUIA; CHHTE3 METAJIJIOLEHOBBIX



MHHIIMATOPOB HAa OCHOBE MHJICHA M (IyopeHa; CXeMbl MOJTyYeHHs 3TWJICHAa B Ja0OpaTOpHH M Ha
nponsBojacTBe; cuHTe3 Dumepa-Tpomma; cnocoObl  MONydYeHHS  MOJUBHHWIXJIOPHIA H
TeTpadTOpITUIICHA; aKpuiIaThl — METWI(MET)akpuiaT, (MEeT)aKpUJIOHUTPHI, (MET)aKpUIaMuI

MIOATAIHBIA CHUHTE3; OJHOBPEMEHHOE MOJYYCHHE CTHPOJAa M MPONMICHOKCUIA; £-KalpoJaKTam —
CEKCTETHas TeperpynnupoBka bekmaHa; W30MpeH BapHATUBHBIN CHHTE3; MOiydeHHe (eHoma u
alleToHa B PE3yJIbTaTe CEKCTETHON NeperpynmupOBKH MO KyMOJBHOMY CHOCO0Y; KOHACHCAIWs
¢eHoma wu ameroHa ¢ oOpa3oBaHWMEM AH(DEHWIONIPONAHA; TMPOMBIIIICHHOE TOJTY4YCHHE
SMUXJIOPTHIPHHA — XUMHUYECKUE AaCICeKThl, CHHTE3 apOMaTHYEeCKHMX H  alu(aTHIeCKUX
JTUH30IIMAHATOB; TIONYYCHHUE ODTUJICHIVIMKONS C HCIOJIb30BAHUEM Pa3IHYHBIX KaTallU3aTOPOB;
dTaneBble KUCIOTHI M WX (XJIOp)aHTHUAPHUIIBI; TIOJYYCHHE apOMATHYECKUX M alu(aTHuecKux
JTMaMHUHOB; TTO3TAITHBIN CHHTE3 KapOaMuI-MeJIaMHFH.
4. O0beM yueOHOH TUCHMIIINHBI:

O06Bem
Buziel yueoHoii paboTsl B 3auetnbix | B akagem.
eIMHUIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHY 2,0 72
KonTtakTHas padora: 0,33 12
Jlexmum (JIek) 0,17 6
JlaGopatopusie padotsl (J1ab) - -
[Tpaktugeckue 3ansatus (I13) 0,16 6
CamocrosiTeabHas padora (CP): 1,56 56
Bua koHTpoJs: 3auer 0,11 4




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«MexaHn4yecKkue Mpouecchl U annaparsl Xumuieckoi texnonorun» (b1.B./1B.4.1)

1. LHeas AucuMmInHbl: GOPMUPOBAHUE Y CTYJICHTOB OCHOB MHKEHEPHOTO MBIIICHUS.

2. B pe3yabTaTte u3y4eHusi AUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
JMOJIKEH:

Obnadamse CleIyIONIUMA KOMIETSHITHSIMHE:

- CIOCOOHOCTBIO UM T'OTOBHOCTBIO HCIIOJNBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonansHoi nesrensaoctr (OITK-1);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHMSI O COBPEMEHHOM (hM3MUECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUMM  BELIECTBA Uil  [TOHUMAaHHUS
OKpy>Karoriero Mupa u siienuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE€ XUMUUYECKOU CBSI3H B
Pa3IUYHBIX KJIaccax XMMHUUYECKUX COSAMHEHUN JUIsl TOHMMAHUS CBOMCTB MaTEpUaIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAOIIUX B OKpyskatomem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUYECKYIO TOKYMEHTAILNIO, TOA0MpaTh 000py10BaHHE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT o0opynoBanus (ITK-9).

3namo:

- TEOPETUYECKNE OCHOBBI ITPOLIECCOB U3MEIBUYEHUS U CMELICHUS;

- KOHCTPYKILMH U IPUHLMIIBI I€UCTBUSI OCHOBHBIX COBPEMEHHBIX MAIIMH JIJIsl U3MEJIbYEHUS U
CMEIIEHUsI MaTepUaoB;

- METOJMKH pacueTa TeXHOJIOTHYECKOTO 000PyA0BaHMUS.

Ymemy:

- MPOBOJUTH MEXAHUYECKUE PACUETHl AIEMEHTOB MAIIMH JUIsI U3MEJIbYEHUS U CMEILEHUs
MaTepUasoB.

Bnaoemy:

- HABBIKAMH aHAJIM3a MEXaHUYECKHX MTPOLIECCOB XUMHUUYECKHUX ITPOU3BOCTB;

- TEXHOJIOTHYECKHUMH pacueTaMu 000py0BaHuUs;

- pacueTaMy TUIOBBIX JE€TaJIel MalllUH, IOJIb3YysACh CpaBo4YHOM Juteparypoi u 'OCTamu.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

1. OcHOBHBIE CBEACHHUS O NIEPEMEIINBAHNH.

1.1. O6G30p OCHOBHBIX BHJIOB allapaTOB ¢ MEIITAIIKAMH TSI )KUIKOCTEH.

1.2. KoHCcTpykuMM MeXaHMYECKHMX NepeMelnBaronux ycrpoicTB. Hasnauenue u
KJIaccuuKanus Memaiok. THX0XOIHbIE MEIIANIKY (JIONACTHBIE, pAaMHEIE, SIKOPHBIE). BrIcTpoX0MHBIC
MeIIaiKu (TypOUHHBIC, TPEXJIONACTHBIC, TPOTICIIEPHBIE).

2. TOHKOCTEHHBIE COCY/Ibl XUMUYECKUX MPOU3BOJICTB.

Omnpenenenue HanpsHKEHUE o 6e3MoMeHTHOM Teopun. OCHOBHBIE AOMyIIeHus. BriBoA ypaBHEHUs
Jlanmaca. PacueT TOHKOCTEHHBIX 000704YeK MO ypaBHeHHUIo Jlammaca W MO CTaHIApTU30BaHHOM
METOJIUKE. Y CJIOBUE MMPOYHOCTH.

3. CoenuHeHue AeTaneil MalluH.

3.1. Knaccuduxanus neraneil MaluH M anmnapaToB XUMUYECKUX MPOU3BOJACTB. Pe3p0oBbie
coenuHeHus. Pacuer OONTOBBIX COEIMHEHWI MpH MOMEPEYHBIX U MPOJOJIBHBIX HAarpysKax.
[[ImoHnounsie coeauHenus. Haznauenne u Buabpl MMNOHOK. PacyeT mIMOHOK Ha cpe3 u cMaTtue. Bumsl
cBapku. OOnacte npuMeHeHus. Buabl cBapHbIX MmBOB. PacueT Ha NPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

3.2. Banbl u ocu, ux onopsl U coequHeHus. [IpoeKkTHpOBOUHBIE pacyeThl BaJlOB U OCEH.
[Monmmnuauku ckonbxeHus. [logmunuauku kauenus. [IpuBoanbie MyThI.



4. O0beM yueOHOH TUCHUIIINHBI:

O0beM
Buabi yueOHoii padoThl B 3auernbix | B akamem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIAHBI 110 Y4eOHOMY IIaHY 2,0 72
KonTakTHas padora: 0,33 12
Jlexmum (JIek) 0,17 6
Jlaboparopusie paboTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,16 6
CamocrositeanHas padora (CP): 1,56 56
Bua koHTpoOJIA: 3auer 0,11 4




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«AHaau3 TexHoreHHoro pucka» (b1.B./1B.4.2)

1. Heab pucuuniauHbl — GopMupoBaHUE KOMITJIEKCA 3HAHHH, TO3BOJIAIONINX OIICHUTh PUCKU
OT XO34WCTBEHHOH MAESITENPHOCTH YEJIOBEKa U COMYTCTBYIOIIMX €l (PaKTOPOB XMMHUYECKOTO U
(GU3NYECKOTO BO3ACHCTBHS, a TaKKe MPEAJIOKUTh HOBBIE MPOIECCHI, MO3BOJIIOMIUX CHHU3UTH
TEXHOTCHHBIN PUCK U ymepO OT HEro.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JOJIKEH:

Obnadoams creayromUMA KOMIETEHIIHSIMHE:

- CIOCOOHOCTBHIO UM T'OTOBHOCTBIO MCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccnonansHoi nesrensaoctr (OITK-1);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHHUSA O COBPEMEHHOM (U3MUECKOil KapTuHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA s  IIOHMMaHUs
OKpykaromiero Mupa u sisnenuit npupoast (OI1K-2);

- TOTOBHOCTBIO UCIIOJIb30BAaTh 3HAHUS O CTPOCHHUHM BEILIECTBA, IPUPOIE XUMHUECKOH CBS3H B
Pa3IMYHBIX KJ1accaX XUMHUYECKUX COCAMHEHHUH JIUIsl IOHUMaHMs CBOMCTB MaTepHalioB M MEXaHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAOIINX B OKpyxkatoiiem mupe (OITK-3);

- COCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTALMIO, T0OA0MpaTh 000py10BAHNUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9).

3name:
- BUJIBI (JAKTOPOB BPETHOTO BO3/ICHCTBUS;
- KJIaCCH(PHUKAIINIO, ICTOUHUKU ¥ OOBEKTHI PUCKOB;

- 0COOEHHOCTH PHCKOB XHUMHUYECKOTO0 U (PHU3MUECKOro (B TOM YHCIE PaJUAIIIOHHOIO)
BO3/ICHCTBUS HA YEJIOBEKA U OKPYKAIOILYIO CPENy;

- OCHOBHBIE KOHLEIILNN YIIPaBICHUS PUCKAMU;
- KOJJMYECTBEHHBIE METO/bI AHATN3A PUCKA.

Ymems:

- onpeaensatb BJKps. XUMHUUECKUX COETMHEHUN;

- onpenensaTh XI1Kreop. XUMHUYECKHX COCTUHEHU;

- pacCcUUTHIBAaTh AKTUBHOCTh PAJMOAKTUBHOIO Mpernapara;

- pacCUMTHIBATh MHANBUIYAJbHBIA PUCK HA OCHOBE CTATUCTUYECKUX JaHHBIX.
Bnaoemw:

- METOJUKON YKpYNHEHHOH OIIEHKH SKOJIOrO-3KOHOMUYECKOTo yIepba OT 3arpsA3HEHUd
OKpY’Karollel cpeibl IPeANpHUITHEM.

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:



Moayas 1. Toxcuxkonozus u XumMudeckui puck

HcTouHMKM CyNIECTBOBaHMs JKU3HU Ha 3emie. KpyroBopoThl BEIIECTB B MPHPOJIE
(OMOTEOXUMUYECKUE TTHKIIBI).

dakTopsl BpeaHOTO Bo3aeicTBUSA. Oc000€ MECTO XMMHUYECKHUX HAYK B ONMHMCAHWH BPEIHOTO
BO3JCHCTBUSA. Y YEHHE O BPETHOM JIEUCTBUU BELIECTB.

Tokcukonorusi. Hanpasnenust Tokcukonoruu. BpenHoe BeriectBo. DPQeKTsl BO3ACHCTBUSL
BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMbIC BEIIECTBAa. TOKCHYHOCTh M omacHOCTh. Kiaccuduxanms
BpenHbIX BemecTB. LDso, LCso. KpuBas «moza-apdext». MexaHn3M IeicTBUSI BPEIHBIX BEIIECTB.
®a3pl BO3JICUCTBUSA BPEAHBIX BEIIECTB.

Tokcukomerpus. IloporoBass u GecrioporoBas koHuenuu. I'omeoctas. OOparHasi CBS3b.
ToJsiepaHTHOCTB.

TJIK. TAK .., Ky p., TUTKp, BIKps TIIKs, TIJTKp.«, BITK, XTIK, BIT.

OMOupUYecKue IMpaBuja OLEHKM TOKCHMYHOCTH coeAuHeHHH. OCOOEHHOCTH MOBTOPHOTO
BO3/ICUCTBUS BPEIHBIX BELIECTB: ajmantauus, Kymyssiius. Cencubunuzanus. KomOuHMpoBaHHOE
JICICTBHE BPEIHBIX BEIIECTB: CYMMaLUsl, CHHEPTA3M, AHTarOHU3M.

XUMHYECKHE OMNACHOCTH. XHUMHYECKHE OIIAaCHOCTH HOBBIX TeXHOJIOruu. OmacHOCTH
HAHOTEXHOJOTUH. JIefiCTBUS MO CHIKEHHUIO XUMUYECKOTO PUCKA.

Moayan 2. Honusupyrowee uznyyerue u paouayuoHHblLl puck

Knaccudukanus wnsnyuenuit. Knaccudukauus wuoHM3Mpyromux u3nydenuil. Hykmun.
N3o0tomnbl, n306apbl, U30TOHBI.

PaI[I/IoaKTI/IBHOCTI). CraOWiIbHbIE U PAAOHYKIIHU/BI. HcTounukn PaAOHYKIINIOB.

PanuoakTuBHBIN pacnaa. TUIBI paAMOAKTUBHOTO pacnaja. 3aKOH PaJOaKTUBHBIX CMEIICHHMA
(mpaBuio pamumoakTuBHBIX cMmemieHuil Conan u PasiHca). PagnoaktuBHble psnbl. [IpoHukaromas
CIIOCOOHOCTh MOHU3HUPYIOMIHUX U3TYYCHHM.

3akoH pamuoakTHBHOro pacmazga. IloctostHHas pacnana. Ilepuon momypacnaga. Cpennee
BpeMs JKU3HU. AKTUBHOCTb.

Henenue snep. SnepHble LenHele peakuuu. SnepHbiii B3pbiB. KpuTuueckas Macca.
[opaxatomie (akTopsl siAEPHOTO B3pbIBa. SnepHbIN peakTop. IIpupoaHblil saepHBI peakTop B
Oxo. AtomHas snektpoctanius. Dpdext BaBunora — UepeHKoBa.

D¢ dexTsr aelicTBUs MOHM3MpYHOMUX H3MydyeHuil. Ilormomeénnas no3a. DKCHO3ULMOHHAS
703a. DKBUBAJIEHTHas J03a. DQQeKTHUBHAs SKBHBaJeHTHas no3a. KomnextuBHas 3¢dexTuBHas
9KBHBaJeHTHas J103a. [IpenenbHo nomyctumas no3a.

Pagnobuonornueckue sddexrer. Pagmodbmomornueckne 3(QexTsl mpm Manbx 103ax.
Panuanuonnsiii ropmesuc. Pagnobuonornueckuii mapaaoxc.

PaguoaxktuBHOE 3arpsi3sHenue. KpynHeiinme pagualiioHHbIE aBapuu.

JlozumeTpudeckne IprudopsI.



Moayas 3. Ananuz puckoe

VYcroitunBoe pasButHe U Oe3omacHOCTh. OmnacHOCTh. TakCOHOMHS — ONMACHOCTEH.
Knaccudukanuss pucko. [Ipupomusiii puck. TexHoreHHslii puck. PanuanuoHHBIH pHCK.
Xumuyeckuil puck. OCHOBHBIE NMPUHIUIBI OLIEHKH PUCKA BO3JIEHCTBUS XUMHUYECKUX COECTUHEHHM.
XHWMHUYECKUI KaHLIEPOT€HHBIA PUCK. XUMHUECKUI HEKAHIIEPOTCHHBIN PHUCK.

Knaccudukanus ypoBueii pucka. LleneBoii puck. KonanuecTBeHHbIE METOBI aHATN3a PUCKA.
JepeBo coObIThi. JlepeBo 0TKa30B.

NunuBunyansueiii puck. KosextuBHbili puck. ConuanbHbld pucK. lloTeHIManbHBIN
TepPUTOPHUATBHBIN pUCK. DOHOBBIN PUCK.

Konuenmus abcomoTHO# Oe3onmacHocTu. KoHnenuus npuemiieMoro pucka.
KpyrmHbie TeXHOTCHHBIE KaTacTPO(dHbI.
OueHka, aHaJIU3 U YIIPABIECHUE PUCKOM.

4. O6beM y4eOHOI TUCIUITUHBI:

O6beM
Buabl yueoHoii paGoThI B 3auernbix | B akamem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 2,0 72
KonTtakTHas padora: 0,33 12
Jlexum (JIek) 0,17 6
JlaGopatopusie padotsl (J1ab) - -
[Tpaktuyeckue 3ansatus (I13) 0,16 6
CamocrosiTebHas padora (CP): 1,56 56
Bua koHTpoOJIA: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«/lonoHUTEILHBIE TJIABbI XUMHH U (u3nKH nojumepon» (b1.B./[B.5.1)

1. Heasb nucuunIuHbI — QOPMUPOBAHUE Y CTYJACHTOB OCHOBHBIX MPEACTABICHUN O XUMUU U
bu3nKe MoIMMEpPOB, 0COOEHHOCTSAX CBOWCTB MOJMMEPOB U 3aKOHOMEPHOCTSIX, X 00pa30oBaHUsI.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradams CIETYIONIMMA KOMIIECTCHITHSIMHE:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUYECKOU CBSI3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUHN ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatorieMm mupe (OITK-3);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIeHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAILUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE TIPOLIECCHI IIEMTHOM MOJTUMEPHU3alINH;

- HEOOXOIUMBIE YCIIOBUS 0€300PBIBHOMN («IICEBI0KUBYILEH» ) MOTUMEPHU3AIINH;

- KOJINYECTBEHHbIE KPUTEPUU OTHOCUTENIbHON aKTUBHOCTH COMOHOMEPOB IpHU LEHMHOU
COTIOJTMMEpHU3aLINH;

- TIOHSITHE «IIpelelbHas TeMIIepaTypa MmoJIuMepu3anum» u cxemy Q—e;

- cTauu 00pa30BaHUs U MPEKPAIICHHs pOCTa MAKPOMOJIEKYJT IPU MOJIUKOHACHCAIIUH;

- OCHOBHBIC OTJIHYUS pEaKUMid Ha TMOJIMMEpaXx OT aHAJOTHYHBIX  peakiui
HU3KOMOJIEKYJISIPHBIX BEIIECTB;

- OCHOBHBIC YPPEKTHI MOJTUMEPAHATOTUIHBIX PEAKIIHIA;

- TUIIBI Me30(a3 MOIUMEPOB;

- 0COOEHHOCTH KPUCTAIIIMYECKOT'O COCTOSTHUS TIOJTMMEPOB;

- 0COOEHHOCTHU CBOMCTB CTEKJIOO0PA3HBIX U BA3KOTEKYUHX IOJTHMEPOB;

- IATh BO3MOXKHBIX THUIIOB YIIOPSIOUEHHOCTH B MOJIUMEPaXx.

Ymemn:

- ONpeAeNsATh THUN TMOJUMEpu3auud (paJuKaJbHOW, AHHUOHHOW, KAaTHOHHOM, HWOHHO-
KOOPIMHALIMOHHON);

- yCTaHaBIWBATh B3aMMOCBS3b KHHETHYECKUX I1apaMETPOB C MOJIEKYJSIPHON Maccou
00pa3yommxcs MOJIMMEPOB;

- OIpeNeNsTh KOHCTAaHTY PaBHOBECHS MOJIMKOHCHCAIINH;

- OLICHUBATH KO3(PPUIIMEHT MOTMMEPU3ALINHU 110 CTETIEHU 3aBEPLUICHHOCTH MOJIMKOHCHCAIINH;

- OIICHUTD BIIMSIHHE TEMIIEpaTyphl Ha CKOPOCTH MPoIlecca U MOJIEKYJISIPHYIO Maccy MoJIuMepa,
00pa3yronierocs B yCIOBUSX PAaBHOBECHOM MOJIMKOHICHCAIINN;

- OIICHMBATh BKJAJ TEX WJIA HWHBIX B3aMMOJCHCTBHA TpPH XUMHYECKUX MPEBPALICHUIX
MOJINMEPOB;

- BRIOUpATh METO/I CIIMBAHUS UCXOISl U3 CTPOCHUS MAaKPOMOJIEKYJT;

- OLICHUBATh KHHETUKY KPUCTAJTU3AIUU TTOJTMMEPOB;

- OIpEeNeNATh TeMIepaTypbl (a30BbIX U PUINYECKUX MEPEXOI0B B OTUMEPAX.

Braoemy:

- METO/IaMHU OIICHKU OTHOCHUTEIHHOUW aKTUBHOCTH COMOHOMEPOB MIPH COMOTUMEPU3AIIHH;

- METO/IaMH pacueTa TepPMOJI MHAMUYECKHX apaMeTPOB MOJIUMEPHU3aIINY;

- IpUEMaMH PEryJIMpOBaHUS COCTaBa COMOJIUMEPOB MPH LIETTHON COMOIUMEPHU3AIIH.



- TpUEMaMU pacyeTa COJAEPKaHUs N-MEPOB HA pa3HbIX CTENEHSAX 3aBEpPIIEHHOCTH
HOJMKOHEHCALIUH

- IpYE€MaMH OLIEHKH KMHETHYECKUX MapaMeTpOB MMOJIMMEPaHATIOTHYHbIX PEBPALLCHUH;

- METOJJaMH OLIEHKHU (pa30BBIX U (PU3NUECKUX COCTOSTHUNA MOJIMMEPOB.

3. KpaTkoe cofep:kaHue A1 CHUILIHHBI

3.1. LlenHble mporeccbl 00pa3oBaHUs MaKPOMOJIEKYJI.

PagukaneHas monmumepu3aiys. Peakiuy nepeaadu nenu npy paguKairbHON TOTMMEPH3alHH.
DHepreTuyeckne ¥ TEPMOJUHAMUYECKHE XapaKTEPUCTUKU PAaIUKaIbHON TOJMMEpHU3AIHH.
[Tonnmepu3ariyisi MOHOMEPOB ¢ ABYMs U 00Jie€ HEHACHIIIEHHBIMU CBSI35IMHU.

Hounnasn MOJIMMEpHU3aIHs. HNoHHO-KOOpAMHALIMOHHAS MOJMMEpHU3aIIUsl. HMonnas
HOJMMEpHU3aIHsl FeTEPOLUKIOB.

Iennas cononumepuzanus. PagukanbHas conoaumepusanys. MonHas conoiauMepusanus.

OO1u11e cBeCHUS O «OKUBYIICH» MOIUMEpHU3aLIUU.

3.2. Crynenuatsle mpolecchl o0Opa3oBaHUs MakpoMmosekysld. OOpa3oBaHuE peaKIIMOHHBIX
neHTpoB. Ctamusi 0Opa3oBaHUs LEMHBIX MOJIEKYJ MPH MoJUKOHAeHcaruu. CTaaus mpeKpanieHus
pocta MakpoMOJeKyJd B  CTyNEHUYaThIX mporeccax. llonmWkoHaeHcanmus B pacruiaBe.
[TonukoHaeHcaus B pacTBOpe. OMYJIbCHOHHAS NOJMKOHeHcalus. MexdaszHas MOJIMKOHIEH AU

3.3. Xumuueckue peakiuu noaumepos. [lonumepHsie 3¢pexTsl npu noaumepaHaTOrHUHbIX
npeBpaleHusx. PeakimonHas crnocoOHocTh noaumepoB. L{ukiauszanus npu nojJmMepaHalornYHbIX
npeBpaeHusx. Peakunu 1ecTpyKIuy U CIIUBaHUS MAaKPOMOJIEKYJI.

3.4. OcoOeHHOCTH YTMOPSAJOYCHHOTO COCTOSIHMS MHOJMMEpPOB. Me3oMop(hHOE COCTOSHUE
BeriecTB. JKHIKKe 1 IIacTHYecKue KpUCTaubl. [ o0y sipHbIe KPUCTAIUIBI TOIUMEPOB. JINOTpOIHBIE
KHUJIKHE KPUCTAILIIBI )KECTKOIICTTHBIX ITOJIMMEPOB. TEPMOTPOITHBIC )KUKUE KPUCTAIUTBI TIOJIMMEPOB

3.5. Kpucrammmyeckue nmonmmepsl. KnHeTHKa 1 0COOCHHOCTH KPUCTAILTU3AINH TTOJIMMEPOB.
Criendyika CBOMCTB KPUCTAJUIMYECKHUX TTOJMMEPOB. MeXaHWYeCKHe CBOWCTBA KPUCTAILTHYECKUX
HOJIMMEPOB.

3.6. Metoas! onpeenenns GU3NISCKUX COCTOSTHUH mommMepoB. CTEKIT000pa3HOe COCTOSTHHE
HOJMMEPOB, OCOOEHHOCTH MX MEXaHMYECKMX CBOWCTB. Bs3koTekydee coOCTOSIHHE MOJIMMEPOB.
MoJenbHBIA METO N3YUEHUS PEIaKCAlMOHHBIX MEXaHUYECKUX CBOMCTB aMOP(HBIX MOJIUMEPOB.



4. O0bem y4eOHOH TUCHHUIIMHBI

Ob6bveMm
Buabi yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,22 8
Jlexumnm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 2,67 96
Buja koHTpOJIsi: 3a4eT ¢ OleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Pu3UKO-XNMHYECKHE OCHOBBI nepepadoTku noanmepon» (b1.B./[B.5.2)

1. Heap AMcuuIUIMHBI — 03HAKOMHUTbH O0Yy4aOLIUXCsl ¢ MOJAEISIMU M TOJXOAAMH, IPUHATBIMU
JUIS ONMCAHMs TOJMMEPOB B Pa3IMYHBIX COCTOSHUSAX, O0OO3HAYUTh COBPEMEHHBIC TEHACHIUH B
Pa3BUTHM TEOPETHUYECKUX MPEICTABICHUN O CTPOSCHUM HAJAMOJIEKYISIPHOW CTPYKTYphl TOJIUMEPOB,
U3YUYUTh XapaKTep U3MEHEHUsI CTPYKTYpBl MaTEpUaoB MpH nepepadoTke, cHopMUpOBaTh LIETOCTHOE
NPEACTaBICHUE O CTPYKTYpe U CBOMCTBaX MOIMMEPOB.

[Ipenmer wW3y4eHUs AMCUUIUIMHBI COCTABIAIOT: H3Y4YeHHE OCOOCHHOCTEW (DHU3MYECKHIX

COCTOSTHUH TIOJMMEpPOB; B3aMMOCBS3b CBOWCTB IOJIMMEpPA C TEXHOJOTHYCCKUMH ITapaMeTpaMu
nepepadoTKU; MyTH U METOJbI A(P(EKTUBHOTO YIPABICHUS CBOMCTBAMHU TOJMMEPA, B3aMMOCBSI3b
CTPYKTYpBI, CBOWCTB, IPOLECCOB TNEepepadOTKM M TPUMEHEHHS BAXXKHEHUIIMX IPEICTaBUTEICH
CHUHTETHYECKUX MOJIUMEPOB.

2. B pe3yJabTaTe U3y4eHusl TUCHUIITAHBI 00YYAKNIHIICA N0 MporpaMMe fakajaBpuara
JMOJIZKEH:

Obnadams CleqyONIUMA KOMIIETSHIIHSIMHE:

- TOTOBHOCTBIO HCITOJIb30BATh 3HAHMS O CTPOCHHUHU BEIIECTBA, IPUPOJIC XUMHUICCKON CBS3HU B
Pa3TUYHBIX KJIaccaxX XUMHUYECKHX COCJAMHCHUU IS TIOHMMAHUS CBOWCTB MaTePUAIOB M MEXaHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONIUX B oKpyskatoriem mupe (OITK-3);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHWUE CBONCTB XMMHUYECKUX DIIEMEHTOB, COCIMHCHHHA M
MaTepUaioB Ha UX OCHOBE JJIS pelIcHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHHYECKYI) HWH(POPMAIMIO, OTCUSCTBCHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uams.

— 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3NYECKUX MPOILIECCOB MpU MepepaboTKe MOIUMEPHBIX
MaTepuaos;

— METO/IbI ONITUMHU3ALMU CBOWCTB MOJUMEPHBIX MaTepHATIOB;

— METO/IbI OIIEHKH () (HEeKTUBHOCTH MPOLIECCOB MePepadOTKH MOTUMEPHBIX KOMIO3UIIMOHHBIX

MaTepUasoB.
Ymems:

- IPUMEHSATH TEOPETHYCCKUE 3HAHKS [UIsl PEICKA3aHHs TOBEICHHUS TIOIMMEPOB B MPOIIECCe
nepepadoTKy.

— BBIOMpATh TEXHOIOIMYECKUE MAapaMETPhI /sl KOHKPETHBIX TEXHOJIOMMYECKUX MPOLIECCOB C
y4€TOM 0COOEHHOCTENW XMMHUECKUX U (PU3NKO-XMMHUUECKUX CBOICTB MOJIMMEPHBIX MATEPUAIIOB;

— NPOTHO3UPOBATH CBOMCTBA U OKCILTYaTalUOHHBIC BO3BMOKHOCTHU IMOJIUMCPOB.

Bnaoemy:

— METOJaMH OTIPENEJICHUS] ONTHUMAJIBHBIX W PAMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB
paboThl 000PYIOBaHUS MTPOIIECCOB NEPEPAOOTKH OJTUMEPHBIX MaTEPHAJIOB;

— MIPUHIMIIAMH COBMECTUMOCTH U CHHEPTH3Ma HHIPEUECHTOB ITOJIMMEPHBIX KOMIIO3UTOB;

— METOaMH OIIEHKHU M PEryJINPOBAHUS CBOMCTB IMTOJIMMEPHBIX MaTEPHAIIOB.

3. Kpatkoe coaep:xanue TuCHHNIHHBI:

JlucrMriuiiHa — BKJIFOYAeT — pas3fieNibl, IIOCBSIICHHBIE OCOOEHHOCTSAM AedopMannoHHO-
IPOYHOCTHBIX CBOHCTB aMOP(HBIX M KPUCTAJUIMYECKUX MOJIMMEPOB, 00JaCTU PabOTOCIIOCOOHOCTH
IUIACTMACC U JIACTOMEPOB, BOIIPOCAM TIaCTU(UKALINY, TIOITYYEeHHUSI CMECE! U PaCTBOPOB MOJIMMEPOB.
3HaYUTENbHOE MECTO 3aHMMAIOT BOMPOCH (POPMHUPOBAHUS CTPYKTYPBI, MPOYHOCTHBIX CBOMCTB,
TETUTO(QU3NUECKUE CBOMCTBA, a TAKKE OCOOCHHOCTSIM PEOJIOTUH MTOJIMMEPHBIX CUCTEM.



OTtnenpHBIA pazfen MOCBALIEH BOMPOCAM OTBEP)KIEHHUS OJMIOMEPOB M BYJIKAaHU3ALUU
KaydyKOB; OH BKJIIOYAaeT TakKe MPUHLUUIBI (OPMUPOBAHUS PELENTyp COOTBETCTBYIOLINX

MaTCpHraJIOB, a TAKKE PECTryJIMPOBAHUSA OCTATOYHBIX HaHpH)KeHHﬁ.

3aKIIOUMTENIbHBIA pa3fiesl Kypca IOCBSIIEH aHalu3y IyTeld peryJupoBaHMsl CBOWCTB

TEPMOILIACTOB M PEAKTOILUIACTOB B TIPOIIECCE TTEPePadbOTKH.
4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,22 8
Jlexumm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 2,67 96
Buj KoHTpoOJISA: 3a4eT ¢ OLleHKOi 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«DU3UKO-XUMHIYECKHEe OCHOBBI MOJTYy4YeHHUs MOJUMEPHBIX MJIEHK000PAa3yINX MAaTEPUATIOB)
(b1.B.1B.5.3)

1. Heap AMCHUNIMHBI: IPHOOPETEHNE 3HAHUW, YMEHUM U HaBBHIKOB B 00JaCTH XHUMUH U
TEXHOJIOTUM CHHTE3a IOJUMEpPHBIX IUIEHKOOOpasymomux BemecTB. OOydeHHE CTyIEeHTOB
MPUHIIAIIAM BBIOOpA TICHKOOOPA3YIONINX BEIIECTB IS JTAKOKPACOYHBIX MATEPUATIOB PA3IUYHOTO
Ha3HAuCHMUS.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3H B
Pa3IMYHBIX KJIaccaX XMMHYECKUX COCIMHEHUN Ui TOHUMaHUsl CBOMCTB MaTepHAJIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCIMHEHHNA U
MaTepuaJioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccronanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMALMIO, OTCUYECTBCHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- pa3IUYHbBIE BU/IBI INIEHKOOOPA3yIOMIUX BEIIECTB U TNIEHKOOOPA3YIOUINX CUCTEM;

- KOMIIOHEHTHI KOMIO3HIIMHA JIsl pa3JIMYHbIX CUCTEM MJICHKOOOPA3YIOIINUX BEIIECTB;

-OCHOBHBIC TEXHOJOTMYECKHE U XHUMHYECKHE TIPOIECCHl IPOU3BOJICTBA Pa3TUUHBIX
TUICHKOOOPa3yIONINX BEUIECTB;

- MEXaHM3MBbI IICHKOOOPa30BaHUs ISl Pa3IUYHBIX THUIIOB IUICHKOOOPa3yIOIUX BEHIECTB U
CUCTEM IIJIEHKOOOPAa3yoIIHX.

Ymemy:

- 0XapaKTepH30BaTh IJICHKOOOPA3yIoIle MaTepraibl 0 yKa3aHHBIM IMapaMeTpaM;

- 10100paTh KOMITIOHEHTHI JIsI KOMITO3UIIMH C I[EJIBIO MOTyYEHUS JIAKOKPACOYHBIX MOKPHITHIA
C OMpeIeIeHHBIMUA CBOMCTBAMU;

- OIUCATh TEXHOJIOTHUYECKUH MPOIECC U €TO MMapaMeTPhl ISl MOy YSHUS ITICHKOOOPa3yIOIIero
BEIIIECTBA C OMPEICICHHBIMHA XapaKTEPUCTUKAMHU.

Braoems:

- TPUHIMIIAMU BBIOOpA IJICHKOOOPA3YIOUIMX BEHIECTB JUIS JIAKOKPACOYHBIX MaTepHUAIIOB
pa3IMYHOTO Ha3HAYCHMS.

3. Kparkoe comepxxanue JMCUMILIAHBI:

O6mme cBemeHWsT O IUICHKOOOPA3yIOMIMX COCNMHEHHMSIX W HMX  KJIacCUUKAIus.
Knaccudukanus u TPUHLUIBI TONYyYEeHUS IUIeHKooOpasyrommx cucreM. OCHOBHBIE (DU3HKO-
XUMHUYECKHE 3aKOHOMEPHOCTH M TEXHOJOTHUU CHHTE3a CIOXKHBIX OJIUroddupoB, (eHono-,
KapObamMuI0- W MeIaMUHO(POPMANBACTHAHBIX  OJUTOMEPOB,  JMOKCHIHBIX  OJUTOMEPOB,
noauyperaHoB. [IpupoHbie mIeHKoo0pa3yolye BelecTBa U NpoAyKThl UX nepepaboTku. CucTeMsbl
Ha OCHOBE YK3aHHBIX IUIEHKOOOpa3ylomuX BemecTB. DPHU3MKO-XMMHYECKHE AacleKThl Iporecca
IUIEHKOOOpa30BaHMUA Il PA3IMYHBIX MOJUMEPHBIX CHUCTEM M IUIEHKOOOpPAa3yIOMIMX BEUIECTB.
OcHOBHbIE BHJIBI OTXOJOB MpPHU MPOM3BOACTBE IUIEHKOOOPa3yIOMIMX BEIIECTB U CIOCOOBI MX
YTHIN3ALNH.



4. O0beM yueOHOH TUCHUIIINHBI:

Ob6bveMm
Buabi yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexumnm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 2,67 96
Buja koHTpOJIsi: 3a4eT ¢ OleHKOI 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIpoexTHpOBaHUEe MPOU3BOACTB MojumepoB» (b1.B./1B.6.1)

1. Heap aucuumiauHbl — ¢GoOpMUpOBaHHE Yy OOy4arOUIMXCA 3HAHUH 00 OCHOBHOM U
BCIIOMOTaTeNbHBIM 000pYyJOBaHHEM TPOM3BOACTBA MOJIUMEPOB, a TaKXKe HX IMOATOTOBKE K
AKCIUTyaTal, aHAJIU3y U NPOEKTUPOBAHUIO XMMHUYECKOW ammapaTrypbl COCTABISIOLIENH XMMMKO-
TEXHOJIOTMUYECKYIO CUCTEMY, UCIIOIb3YIOLIYIOCS B IPOU3BOJICTBE IIOJUMEPOB.

2. B pe3yabTaTe H3yYeHHUs] JMCUMILIAHBI 00y4alOIIMIACA 10 MporpamMMe 0akajnappuara
JMOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO MPUHMMATh KOHKPETHbIE TEXHUYECKHE pelIeHus INpu pa3paboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CIOCOOHOCTBIO HCHOJB30BaTh IpaBUJa TEXHUKH OE30MaCHOCTH, INPOU3BOACTBEHHON
CaHMTapUH, MOKAPHOHU 0E30IaCHOCTH U HOPMBI OXpPaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphl
IIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aIa30BaHHOCTH, IITyMa, U BUOpaLuy,
ocseieHHocTH pabounx mect (ITK-5).

3namo:

- TOPUHLMIIBI TOCTPOCHUS TEXHOJIOTMYECKUX CXEM M METOJbl MPOEKTHPOBAHUS
TEXHOJIOTHYECKHUX MPOIECCOB MPOU3BOJICTBA BHICOKOMOJIEKYJISIPHBIX COCIMHEHUN U TIACTUYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBIE HAalpaBJIEHUS HAYYHO-TEXHUYECKOI'O pa3BUTHUs IPOLECCOB IPOM3BOACTBA
IIOJIUMEPOB;

- OCHOBHOE TEXHOJOTUYECKOE O0OpYy/IOBAaHUE MPOLECCOB MPOU3BOACTBA IOJIUMEPOB,
IPUHLIUI PaOOTHI M €70 TEXHOJIOTHYECKUM pacyuer;

- HOPMaTHUBBI pacxoja ChIpbs, MaTEPUAJIOB, TOIUINBA, SHEPTUU I PA3IUYHBIX POU3BO/ICTB
MOJIUMEPOB;

- OCHOBHBIE TpeOOBaHUS OpraHU3alMU TpyJa MpPU MPOESKTHUPOBAHHHM TEXHOJIOTUYECKUX
MPOIIECCOB.

Ymemo:

- COCTaBUTH IUIaH pa3MeIleHUs] 000py 0BaHMs, PACCUNTATh MPOU3BOJICTBEHHBIE MOLTHOCTH,
3arpy3Ky 0OOpYJOBaHHS U SKOHOMHUYECKYIO 3(PPEKTUBHOCTh MPOCKTUPYEMBIX TEXHOJOTHUECKUX
IIPOLIECCOB;

- pa3pabaTbIBaTh MPOEKTHYIO U pabouyI0 TEXHUYECKYIO JOKYMEHTAIIHIO;

- IOCTPOUTH TEXHOJOTHYECKYIO CXEMY MTPOU3BOJICTBA MOJIUMEPA;

- MPOBOJUTH MPOM3BOACTBEHHBIN KOHTPOJb MapaMeTPOB TEXHOJIOTHMYECKOro Mpolecca H
KayecTBa FOTOBOM MPOAYKIIUU.

Braoemy:

- COBPEMEHHBIMH NPECTABICHUSAMU O IEPEIOBBIX TEXHOJIOTHIX 1 000pYyI0BAHUH MPOLIECCOB
IIPOM3BO/ICTBA ITOJIMMEPOB;

- IPUHIUIIAMH YIIPABJIEHUS AEUCTBYIOUIMMH TEXHOJIOTHYECKMMHU MPOLIeCCaMy IPOU3BOCTBA
TIOJIMMEPOB B COOTBETCTBUH C TPEOOBAHUSIMH TEXHOJIOTHYECKOTO PETIIAMEHTA;

- oOUIMMH IPUHLIMIIAMH aIapaTypHOro oopMIIeHUSI COBPEMEHHBIX MPOILIECCOB MOTYYESHHUS
MOJIUMEPOB;

- OCHOBaMH TPOEKTUPOBAHHUS COBPEMEHHBIX TEXHOJOTHYECKHX MPOIIECCOB MPOU3BOACTBA
MOJIUMEPOB.

3. Conep:kanue TUCHUNINHBI.



Moayas 1.

Brenenue. Postb 1 MeCTO COBPEMEHHBIX TEXHOJOTHUM MOTYUYEHHUS MTOTMMEPOB B Mupe. O01ime
BOMNPOCHl OpPraHU3alliy MPOEKTUPOBAHMS MPOU3BOACTB MOJUMEPOB. AmmaparypHoe oQopMIeHHE
TEXHOJOTHYECKHX CXEM COBPEMEHHBIX MPOU3BOJACTB MOJIUMEPOB. MeToasl pacyéra OCHOBHOTO
TEXHOJIOTHYECKOro  00OpyAOBaHUsS  MPOU3BOJCTB  NOTUMEPOB. MarepuanbHblii  OamaHc
MIPOU3BOCTBA.

Moayas 2.

OCHOBBI ~ CTPOWTENILCTBA TMPOMBINIJIEHHBIX  37aHUA. (OCHOBHBIE CTPOUTEIBHBIE W
KOMIIOHOBOYHBIE PEIICHUs MPOU3BOJCTB MOJIMMEPOB. YKpPYHMHEHHbIE METOABl pacyéTa Iuiouaaen
HEOOXOJUMBIX JJIsl pa3MeIleHUsT MPOU3BOJACTB MOJIMMepoB. CaHUTapHbIE U HKOJIOTMYECKHE
TpeOoOBaHUS K MPOM3BOACTBAM TMOJIUMEpPOB. PaboTa ¢ KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOM

JIOKYMEHTALUEH.
4. O0beM yueOHOH TUCUUIITIMHBI
O6bem
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHULIAX yacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyIuTOPHBIE 3aHATHS: 0,45 16
Jlextuu (JIek) 0,28 10
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (I13) - -
KypcoBoii mpoekt 0,17 6
CamocrositesbHas padora (CP): 4,44 160
Buja KoHTpPOJIsI: 3a4eT ¢ O1leHKO#i / KypCcOBO# MPOeKT 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«OCHOBBI MPOEKTHPOBAHMS TPOU3BOACTB NMepepadoTku nommepon» (b1.B./1B.6.2)

1. Heap AucuMmiIMHbL — (QOpPMHUpPOBAHUE Yy OOyYarOMMXCS 3HAHUH 00 OCOOEHHOCTSIX
COBPEMEHHOT0 anmapaTypHOro oQopmIileHHs MPOLECCOB MepepaboTKU MOJIMMEPOB M OCHOBAaX
TEXHOJIOTUYECKOTO NMPOSKTUPOBAHMS ITPOU3BOJICTB MEPEPaOOTKH MIIACTMACC.

2. B pe3yabTate n3y4eHUus1 JUCUMILIMHBI 00Yy4aIOIIMICA MO0 MporpaMmMe 0akajaBpuara
JMOJIKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTHIO MPUHMMATh KOHKPETHbIE TEXHUYECKHE pelleHus INpu pa3paboTke
TEXHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CHOCOOHOCTBIO HCIONB30BaTh MpaBHJIa TEXHUKHW O€30MacHOCTH, MPOU3BOJCTBEHHOM
CaHUTApUH, MOKAPHOU 0E30MACHOCTH M HOPMBI OXPaHBI TPYAa, U3MEPITh U OIICHUBATH MapaMeTPhI
MPOU3BOJICTBEHHOT'O MUKPOKJIMMATA, YPOBHS 3albUICHHOCTH U 3aT'a30BaHHOCTH, IITyMa, ¥ BUOPAIIHH,
ocseieHHocTH pabounx mect (ITK-5).

3namo:

- TEXHOJOTMYECKHE OCHOBBI OpPraHU3allii OCHOBHBIX MPOIIECCOB MPOU3BOACTBA M3JEIHUI U3
IJ1acTMAacc;

- COBpPEMCHHbIE TpeOOBaHUS K amnmapaTypHOMy O(OPMIICHHI0O OCHOBHBIX IPOIECCOB
MPOM3BOJICTBA U3AETUI U3 TIACTMACC;

-OCHOBBI ITPOEKTUPOBAHMS 0a30BBIX MPOIIECCOB MPOU3BOACTBA U3ACIHUI U3 IIacTMAacC.

Ymemy:

- COCTaBJIATh M aHAIM3UPOBATH TEXHOJIIOTUIECKHE CXEMBI OCHOBHBIX IPOIIECCOB NIEPepadOTKU
IUJIACTMACC, YMETh UX ONTUMHU3UPOBAThH U HAMIOJIHATD [IEPEIOBBIM COBPEMEHHBIM 000PY10BaHUEM;

- BeIOMpaTh O00OOpYIOBaHWE JUII KOHKPETHBIX TEXHOJIOTHYECKHX IMPOIECCOB C YYETOM
0COOEHHOCTEN XUMUYECKUX U (PU3UKO-XMMHUYECKHUX CBOWCTB MOJMMEPHBIX MaTEPHAIIOB.

Braoemo:

- COBPEMEHHBIMU MPEACTABICHUSIMU O MIEPEIOBBIX TEXHOIOTHIX U 000PYJOBAaHUH TIPOIIECCOB
MPOM3BOJICTBA U3ACIUI U3 TOJTUMEPHBIX MAaTEPHUATIOB;

- O0IMMH TPHUHIMIIAMHA ONTHMH3AIMK ammapaTypHoro OQGOpMIICHHS COBPEMEHHBIX
MIPOIIECCOB MEePEPadOTKH IMOTHUMEPOB;

- OCHOBAMHU NPOEKTUPOBAHHS COBPEMEHHBIX TEXHOJOTMYECKHX MPOIIECCOB MPOU3BOACTBA
W31EJIUI U3 MOJIMMEPOB.

3. Kparkoe conepxxanue 1MCUMILIAHBI:

BBenenue. Ponb W MECTO COBPEMEHHBIX TEXHOJOTUH TepepabOTKH TMOJTMMEPOB B
COBPEMEHHOM MHPE.

Moayas 1. O6mure Bompocsl OpraHru3aluyi TPOESKTHPOBAHUS TTPOU3BOJICTB MO MepepadboTKe
HIOJIUMEPOB.

Monayasb 2. AnmapaTypHoe 0pOpMIICHHE TEXHOJIOTHYECKUX CXEM COBPEMEHHBIX TPOU3BOICTB
10 NepepadOoTKe MOJIMMEPOB.

Mopayas 3. IIpou3BoACTBEHHBIE MOIIHOCTH. MeToabl pacuéra KOJIMYECTBA OCHOBHOTO
TEXHOJOTMYECKOro 000pyI0BaHUS HEOOXOIUMOTO ISl peau3alii 33JaHHON MPOU3BOJICTBEHHOM
MOIIHOCTH MepepabOTKH MOJIUMEPOB.

Mopayas 4. HopMmupoBaHue pacxona MOIMMEPHBIX MaTepuanoB. MaTepuanbHbI OalaHc
MIPOU3BOICTBA.

Moayib 5. OCHOBBI CTPOUTENHCTBA MPOMBIIITICHHBIX 37aHHHA



Moayab 6. OCHOBHBIE CTPOUTENIBHBIE M KOMIIOHOBOYHBIE pEIICHUS IPOU3BOJICTB

nepepaboTKU  TuTacTMacc. YKPYHMHEHHBIE METOJAbl pacy€ra IUIomaaeid HEOOXOIUMBIX IS

pa3sMeIICHus MPpOU3BOJACTB nepepa60TKH IMMOJINMEPOB.

Mopayab 7. CanutapHble W 3KOJOTMYECKHe TpeOOBaHUS K MPOM3BOJCTBAM MNepepabOTKU

MOJIMMEPOB.
4. O0beM yueOHOH TUCUUIITIMHBI
O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX yacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 0,45 16
Jlexuu (JIek) 0,28 10
JlabopaTtopubie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) - -
KypcoBoii mpoekt 0,17 6
CamocrositesbHas padora (CP): 4,44 160
By KOHTpOJISA: 324eT ¢ OLEHKOH / KypCOBOM NPOEKT 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«OCHOBBI MPOEKTHPOBAHMS MPOU3BO/ICTB JAKOKPAacOYHBIX MaTepuaioB» (b1.B./1B.6.3)

1. Heap AWMCUMIVIMHBI: O3HAaKOMIIGHHE C OOOpPYIOBaHHEM, TMPUMEHSEMBIM B
TEXHOJOTHYECKHX TMpoleccax, yMeHHe pa3paboTaTh TEXHOJOTHYECKYI0 CXeMYy KOHKPETHOTO
MIPOU3BOJICTBA HCXO/I U3 HOPMATHUBHBIX TPEOOBaHMIA.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TPUHMMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus TNpu pa3paboTke
TEXHOJOTHYECKHX TIPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- CIOCOOHOCTBIO HCIOJNB30BATh IPAaBHJA TEXHUKH OE30MACHOCTH, IPOU3BOJACTBEHHON
CaHUTAPUH, MTOKAPHOU 0E30MTACHOCTH M HOPMBI OXPAHBI TPYIa, U3MEPATh U OIICHUBATH MAapaMETPhI
MIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3albUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBerieHHOCTH pabounx mect (ITK-5).

3namo:

- OCHOBHOE O0OpyIOBaHHE, MPUMEHSEMOE B TEXHOJOTHMYECKUX TMpOIeccaxX IMOIyICHUS
MIOJIUMEPOB;

- OCHOBHOE O0OpYIIOBaHHWE, MPUMEHSIEMOE B TEXHOJIOTHMYECKUX TPOIEccaxX IOyICHUS
MJICHKOOOPA3YIOIIHNX BEIIECTB;

- OCHOBHOE O00OpyJIOBaHHE, MPUMEHSEMOE B TEXHOJIOTMYECKHUX Ipoleccax IMOIy4eHUs
MUTMEHTUPOBAHHBIX JAKOKPACOYHBIX MaTepHaax;

- anmapaTypHO-TEXHOJOTHYECKHE CXEMbI TMOJNyYeHUsS OCHOBHBIX IUIEHKOOOPA3YIOUINX
BEIIIECTB U MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MATEPUAIIOB;

- HOpPMAaTUBHBbIE TPeOOBaHUS K 00ECIEYCHHIO 0€30MacHOCTH TEXHOJOTHYECKHX MPOIECCOB
MIPOM3BOJICTBA IUICHKOOOPA3yIOIINX BEIIECTB M TUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHAJIOB.

Ymems:

- mogoOpaTh 00OpyIOBaHWE IS TMOITYYEHHUS IOJMMEPOB, TJICHKOOOPA3YIOIUX BEIIECTB,
MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAJIOB;

- COCTaBUTh AamNMapaTypHO-TEXHOJOTHYECKYID CXEeMy TOMy4YeHHUs IUIEHKOOOPa3yIoUuX
BEIIECTB, MUTMEHTHUPOBAHHBIX JTAKOKPACOYHBIX MATEPUAIIOB.

Braoems:

- HaBBIKAMH COCTAaBJICHHS alIapaTypHO-TEXHOJIOTHUYECKUX CXEM IOJYYEHHUS OCHOBHBIX
TUICHKOOOPa3yIOIINX BEIIECTB M MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATEPUAJIOB,;

- TMPUHIHIIAMH BBIOOpa HamboJiee IMeJIeco00pa3HOTO O0OPYIOBAaHUS ISl TTOJyYICHHUS
MOJIMMEPOB, TUICHKOOOPa3yIONINX BEIIECTB, MTMTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPHAIIOB.

3. KpaTkoe comepxxanue TMCUMILIAHBI:

OcHogHoe 000pyoosanue, NpuUMeHseMOe 8 MeXHOIO2UYECKUX Npoyeccax noiyyeHus
HONUMEPOB, NIEHKOOODA3YIOWUX 8eujec8 U NUSMEHMUPOBAHHBIX TAKOKPACOUHBIX MAMEPUAIO8.

Peaktopsl ans  cuHTE3a IUIEHKOOOpasylomux BemlecTB. [IpuHIMOBI  obOecrieueHus
M30TPOMHOCTH PEAKIIMOHHOM MacChl B TPOIECCe CHUHTe3a onuroMepoB. [IpuHIMIBI BhIOOpa
[IEPEMELINBAIOIINX YCTPOMCTB.

BcmomorartenbHOe 000pyI0OBaHHE, MPUMEHSIEMOE B IPOU3BOJICTBE IICHKOOOPA3YIOIMINUX
BEIIeCTB. BUIBI €MKOCTHOTO 000pYIOBaHUS. ATmaparypa Jis MOATOTOBKH CHIPhS B MPOW3BOJICTBE



omuromepoB. OuucTKa Ta30BBIX BBIOPOCOB M KHJAKMX OTXOJOB IpU  IPOU3BOACTBE
IUIEHKOOOPa3yIoIIKX BEIECTB. AnnapaTsl AJIs TPAHCIIOPTUPOBKU U JO3UPOBKH KHUJKOIO ChIPbS U
TBEPJIOTO CHIITyUYEro ChIpbsl B IPOU3BOJICTBE OJIUTOMEPOB.

OcobeHHOCTH  Mpoliecca  JUCHEPrMpOBaHUS ~ NUTMEHTOB M HANOJHUTENeH B
IUIEHKOOOpasytomux BemecTBax. OCHOBHBIE THIIBI JUCHEPraTOpoB M HMX XapaKTEPUCTUKH.
KonepoBounoe u ¢acoBouHoe 000py10BaHHE MPOU3BOJICTBA MUIrMEHTUPOBaHHBIX JIKM. OcHOBHBIE
turbl. OCHOBHBIEC KaTayiory 1eeta. O060pynoBaHue 115l IPOU3BOICTBA MOPOIIKOBBIX KPACOK.

Hopmamusnvie mpebosanus k obecneuenuro 6€30nACHOCMU MEXHOIO2UYECKUX NPOYeccos
nPoOU3800Cmea NieHKOOOPA3VIOUUX 8eUeCme U NUSMEHMUPOBAHHBIX JIAKOKPACOUHBIX MAMEPUAILOS.

O6mme TpeboBaHMS K OOCCIEUYCHHIO B3PHIBOOE30MACHOCTH TEXHOJOTUYECKHX TMPOIECCOB
npousBojicTBa JIKM. Ob1ue TpeboBaHMs K IEPEMEIIEHUI0 FOPIOYNX MapOra3oBbIX Cpesl, KUIKOCTEH
U MEJIKOJUCIIEPCHBIX TBEPAbIX MNPOAYKTOB B mpousBojctBe JIKM. OOmwue tpeOoBaHud K
anmapatrypHoMy O(OpPMIIGHHIO TEXHOJOTWYECKHX MpoueccoB mnpousBoactBa JIKM. OOmme
TpeOOBaHUS K Pa3MELICHUIO TEXHOJIOTHYECKOTO 000pyA0BaHMs 11eX0B Ipou3BoacTBa JIKM. OOmmume
TpeOOBaHUS K OOBEMHO-TUIAHUPOBOYHBIM UM KOHCTPYKTHBHBIM pEIICHUSM 3JaHHWH II€XOB
npousBojcTBa JIKM (kareropuu A 1o noxapo —B3bIBOOIIACHOCTH).

4. O0beM yueOHOH TUCHUIINHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auetnbIx B akanmem.
CIMHUTIAX gacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AyIuTOPHBIE 3aHIATHS: 0,45 16
Jlextuu (JIek) 0,28 10
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
Kypcogoii mpoekt 0,17 6
CamocrositesibHas padora (CP): 4,44 160
Buja KoOHTpPOJIsI: 3a4eT ¢ O1[eHKO# / KypCOBO# MPOeKT 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«TexHosorusi pyHKIHOHAIBLHBIX MOJHMePHBIX MaTepuaioB» (b1.B./1B.7.1)

1. Heap aMCHUNIMHBI — TPUOOpPETEHHWE 3HAHMM M KOMIIETEHIIMH B 00IacTu
(GYHKIIMOHATBHBIX TMOJMMEPHBIX MAaTE€pPHAlIOB; CTPYKTYpPHl U CBOWCTB TMOJUMEPOB B CBSI3U C HX
XMMHYECKHM COCTaBOM, YCIOBUSIMU CHUHTE3a M JKCIUTyaTallud; TEOPETUUYECKUX OCHOB TEXHOJIOIMH
NoJy4YeHus: (YyHKIIMOHAIBHBIX MOJTUMEPHBIX MAaTEPHAIIOB.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
pa3IMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN Ui TOHUMaHUsl CBOWCTB MAaTepHAlIOB U MEXaHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomeM mupe (OITK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKUE pEIICHUs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTUYECKUX TocneAcTBH uX npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroit aesreapaoctu (I1TK-18).

3namo:

- 0COOEGHHOCTHU CTPYKTYPHbI, CTPOSHUS U CBOWCTB BEICOKOMOJIEKYJISIPHBIX COEIMHEHU;

- 0o0ImuMe 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKUX SBICHUN M TMPOIIECCOB B MOIUMEpPax B
3aBUCHUMOCTH OT UX ()a30BOTO U PU3NYECKOTO COCTOSHUS,

- TEOPETUYECKHE M TEXHOJOTHYECKHE OCHOBBI IMPOIECCOB IMOJNyueHHs (DYyHKIIMOHAIBHBIX
MOJIUMEPHBIX MaTEpUaOB, OCHOBHBIE TEXHOJIOTMYECKHUE PEXXUMBI U MapaMeTpbl padOThl THIIOBBIX
IIPOU3BO/ICTB;

- 00J1acTU IPUMEHEHUS TOJMMEPHBIX MaTEPUAJIOB.

Ymemn:

- aHAJIM3MPOBATh B3aUMOCBS3M XHMHUYECKOTO COCTaBa, CTPYKTYpbl MOJHUMEPOB C HX
(GYHKIIMOHATILHBIMU CBOMCTBAMHY;

- TPOTHO3UPOBATh YPOBEHb CBOWCTB M OLIEHWBATh BO3MOXHBIE OONACTH TPUMEHEHUs
IIOJIUMEPOB B 3aBUCUMOCTH OT XUMHUYECKOT'0 COCTaBa Y TEXHOJIOTUH MOTYUYEHMUS;

- IPUMEHATH OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS K aHAINU3Y pEe3ysbTaTOB HAYUYHBIX U
TEXHOJIOTUIECKUX HUCCIIEOBaHUI B 00JaCTH TIOTMMEPHON XUMHH.

Bnaoemy:

- OCHOBHBIMHU MIPUEMAMH U MOJAXO0JIaMU K MOJIy4YEHHUIO MOJIMMEPOB C 33/1aHHBIMH CBOWCTBAMU
¥ METOJaMH ONTUMH3AIUHU MPOIIECCOB UX CUHTE3A.

3. KpaTkoe coep:kanue AUCUHUIIHHBI:

Paznen 1. Beenenue. Jlakokpacounble MaTepuaibl

1.1 Bsenenune. CoBpeMEHHBII YpOBEHb M IEPCIEKTHUBBI PA3BUTUS  TEXHOJIOIMH
(YHKIMOHAJBHBIX MOJUMEPHBIX MaTepuanoB. Mcropust pa3BuTus (QyHKIMOHAIBHBIX MOJIUMEPHBIX
MaTepUajoB

1.2 IlomyueHue, CBOWMCTBA M OCHOBHBIE HAmpaBJICHUS HCIOJIb30BAaHUS JIAKOKPACOUHBIX
marepuasioB  (JIKM) Ha  ocHOBE  HaTypajbHBIX, MOJIU(DHUIMPOBAHHBIX  MPUPOJIHBIX
miéakoooOpaszoBareneir. JIKM Ha ocHoBe mnonuoneduHOB, TOIMAI(PHUPOB, XJIOPCOACPIKAITUX
OJIUTOMEPOB, (bTOpUPOBAHHBIX TJICHKOOOpa3oBaTenei, aKpHUIIOBBIE, SMOKCH/IHBIE,
kpeMHuiioprannueckue JIKM.

Pazgen 2 Kayuyk u BojlokHa



1.1 HaTypanpHbIi U CHHTETHYECKHE KaydyKu. TpeOOoBaHMs, TIPEAbSIBISIEMbIE K KaydyKaM,

IPUMEHEHUE KayuyKOB.

HpOI/ISBOI[CTBO pe3uH (KOMHOHCHTH, ,Z[O6aBKI/I Hn ux HaSHa‘ICHI/Ie). Bo3moxHbie HaIlpaBJICHU

yIyqlieHU SKCILTYyaTallHOHHBIX CBOMCTB PE3UH.

1.2 Knaccudpukamust  BOJOKOH.

CHUHTETUYECKHE

BOJIOKHA.

TpebGoBanus

K

BOHOKHOOGpaSYIOH_II/IM nmojJimMepam. MGTOI[I:I NpOU3BOACTBA HCKYCCTBCHHBIX MW CHHTCTHUYCCKUX

MOJIMMEPHBIX BOJIOKOH.
4. O0bem y4eOHOH TUCHHIIIMHBI

O6beM
Bunbt y4ueOHoii padoTsI B 3agernsix | B akamewm.
CIMHUIIAX gacax
OO01asi TPY/10eMKOCTb JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 0,28 10
Jlexuun (Jlek) 0,11 4
Jlaboparopusie padots (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,17 6
CamocrositensHas padora (CP): 2,47 89
Bujx koHTpOJS: K3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«KoncrpyupoBanue u3nenuii u3 noanmepon» (b1.B.JIB.7.2)

1. eab AUCHMIJIMHBI — HAYYUTh CTYI€HTOB KOHCTPYHUPOBAHHIO U3/I€IMN U3 TUIACTHUECKUX
Macc, COCTAaBJIECHHIO TEXHWYECKHUX 3aJlaHMM Ha KOHCTPYHPOBAaHUE U MPOU3BOJACTBO (POPMYIOIIETO
MHCTPYMEHTA, IPUOOPETEHUIO 3HAHHI 00 SKCIUTyaTallui, XPaHEHUH U 00CTYKUBAaHUU (POPMYIOIIETO
UHCTPYMEHTA.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO UCIOJIb30BaTh 3HAHUS O CTPOCHHUHU BELIECTBA, IPUPOAE XUMHUECKOU CBS3H B
Pa3IMYHBIX KJIacCaX XMMMUYECKUX COEIMHEHUH JUIsl MOHMMAHUS CBOMCTB MaTepHuaioB U MEXaHHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIINX B OKpyxkatoiieMm mupe (OITK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHHIE TEXHHUYECKUE pELICHUS TpH pa3paboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX JIIEMEHTOB, COCIWHEHHHA M
MaTepHaioB Ha KX OCHOBE IS PElIeHus 3a1a4 npodeccuonanbroit aesreapaoctu (ITK-18).

3namy:

- COBpEMEHHBIC TMOJAXOJbl K BBIOOPY MOJUMEPHBIX MAaTEpUAIOB JUISI H3TOTOBIICHUS
KOHKPETHBIX BUJIOB U3/ICIINH;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpAa MapOYHOTO AaCCOPTHMEHTAa TIOJIMMEPOB IS
IPOM3BOJICTBA KOHKPETHBIX M3/ICITHIA;

- O0COOCHHOCTM KOHCTPYKTHBHOTO OGOPMIICHUS W3JACIHA, TOIYYaeMbIX pa3TMYHBIMU
METOAaMU TIepepadOTKHU TIIACTMACC B H3/ICIHS;

- OCHOBHBIC TIOJIOXKCHHMS TEXHHYECKHX 3aJaHUii Ha W3TOTOBIEHHE (HOPMYIOIIETo
UHCTPYMEHTA;

- COBpPEMEHHbIE TpeOOBaHUS K KOHCTPYKIMSAM Ppa3IMYHBIX BUAOB (HOPMYIOILETro
UHCTPYMEHTA;

- METO/Ibl ONITUMM3ALNU (POPMYIOILIETO HHCTPYMEHTA;

-METO/IbI ITPOBEICHUS IPUEMHBIX UCTIBITAHUN HOBOTO (DOPMYIOIIEr0 HHCTPYMEHTA.

Ymemy:

- TMpaBWIBHO BHIOMPATh BHUJ M MapKy IIOJIMMEPHOTO MaTepuana i HpPOM3BOJCTBA
KOHKPETHOT'O U3CITHS;

- IPaBUJILHO BBIOMPATh METO]I IIPOU3BOJCTBA TOTO WIJIM MHOTO U3/ETIHS;

- KOHCTPYUpPOBaTh M3JEIHs U3 NOJIMMEPHBIX MAaTEPUAIOB C YyYETOM CBOICTB KOHKPETHOIO
HOJMMEpa U METO/a ero nepepaboTKH B KOHKPETHOE U3/IEIINE;

- MpaBWIBHO COCTaBIATh TEXHUYECKOE 3aJJaHHE Ha NPOEKTHPOBAHUE M H3TOTOBJICHUE
(GhOpMYIOIIET0 HUHCTPYMEHTA;

- TpPaBWIbHO MOAOHMpATh MapKy InepepadaThiBaloniero o0OpYIOBAaHUS UIS HPOHU3BOJCTBA
KOHKPETHOT'O U3EIUS BHICOKOTO Ka4eCTBa C MUHIUMAJILHBIMH 3aTPaTaMu ChIPbsl U BpEMEHH;

- 0OPMIIATH TEXHUYECKYIO JOKYMEHTAIUIO TP ITPOU3BOCTBE M3ACIIHI U3 TUIacTMacc.

Braoemy:

- METOJaMH OIpPEJENICHUs] ONTHUMAJIbHBIX U PALMOHAIBHBIX TEXHOJOTMYECKUX PEKHUMOB
paboThI (POPMYIOIIET0 HHCTPYMEHTA;

- MerojaMu aHanu3a A(PGEKTUBHOCTH paboThl  (POPMYIOIIEro HHCTPYMEHTa IpHU
HPOM3BOJICTBE KOHKPETHOT'O U3JIENIHUS;



- METOJaMHU  yIpPAaBJIEHUS W  PEryjJupoOBaHUSA  TEXHOJOTMYECKMMHM  IIPOLECCaMH,
NPOMCXOJAIIMMU B (POPMYIOIIEM HHCTPYMEHTE.

3. KpaTkoe conep:kanue IMCHUIIHHBI:

KoHcTpykumoHHbIe Tu1acTMacchl U UX kiaccudukanus. bazoBble Mapku KOHCTPYKLIIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHble MapKd KOHCTPYKIIMOHHBIX IUIACTUYECKHUX —Macc.
TexXHOJIOTMYHOCTh U3JEIUH, MPOU3BOJAUMBIX METOJAMHM JIUThS I10J JABJICHUEM U IPECCOBAHUEM.
Oco0EHHOCTH KOHCTPYKIIMH JIUTBIX W TPECCOBAaHHBIX wu3aenuil. OCOOEHHOCTH KOHCTPYKIIMH
AKCTPY3UOHHBIX H31eHid. OCOOCHHOCTH KOHCTPYKIIMK TEPMOPOPMOBAaHHBIX H31emuid. OCOOCHHOCTH
KOHCTPYKLIMM M3ICIINN, TOIY4YEHHBIX METOJAMH pa3AyBa. Ycaaka TEXHOJOrMYecKas U
JKcITyatanuoHHasd. IloHATme nomycka pasMepoB H3IEIMH, €IMHULBI JOITyCKa, YHCIa €IUHMIL
JI0ITyCKa, KBaJIUTeTa TOUHOCTH. TexHudyeckoe 3ajjanue Ha (popmyronuii nHcTpyMeHT. ConepkaHue.
CocraBnenue. CornacoBaHue. BrIOOp KOHKpETHBIX MapoK IepepadaTbhIBaroliero o0opyroBaHHUS.
OcnoBuble nokazarenu. Ctpana. @upma. ['apantiun. Bo3MOXHOCTh TEXHUYECKOTO 0OCTYKHBAHUS.
QopMmyromMid MHCTPYMEHT Uil JIMTBEBBIX MalIMH. Marepuanbl JUiss W3rOTOBIEHHS (opm.
XO0J10/THOKaHAJIBHBIE JINTHUKOBBIE CUCTEMBI. | OpsiueKaHaIbHbIe JUTHUKOBBIE CUCTEMBI. M3BIEeUeHnE
u3aenuii u3 popm. BeiTankuBaTenn MexaHUYECKUE U THEBMATHYECKIE, CBUHYMBAIOIIIE YCTPOICTBA.
CucTeMsbl OT/IeIEHUS TUTHUKOB. MeTo/1bl HaHECEHUS Pe3bObl. Y CTAaHOBKA U 3aKPEIUIEHUE apMaTypBl.
Bunsl apmatypel. CriocoObl mody4deHHs apMupoBaHHOro wuszenus. IIpaBuna pacnosioxeHus
apMartypsl B U3Jenuu. BapuaHTsl 3aKkpenieHus BTYJIOUYHOM, CTEPKHEBOM U JIEIECTKOBOM apMaTypHl.
VYcioBUsL  yCTaHOBKM apMaTypbl B HEOXJ@XKICHHbIE U3JENUS TIocle HX  O(QOpPMIICHHS.
TepmocratupoBanue Qopm. TepmocTaTupoBaHHE IJIOCKUX IMOBEPXHOCTEH, IMyaHCOHOB, MAaTpPHIL.
BBoa 1 BBIBOJ TepMOCTaTHPYIOIUX KHUIKOCTed. DopMooOpasytomue 3eMeHTbl. X KOHCTPYyKIus,
METO/BI YCTaHOBKH, OCOOEHHOCTH OOpaOOTKM TMOBEpXHOCTeH M T.I. LleHTpupylomme 371eMeHTHI
¢dopM. OcobeHHOCTH UX KOHCTpYKIMM. [lomHyTpsromue 3meMeHTsl (OPMYIOIINX UHCTPYMEHTOB.
@opmyromUA  HHCTPYMEHT JJIsl TPECCOB. OKCTPY3HOHHBIE TONOBKH. (OCHOBHBIE IpaBUIIa
KOHCTPYUPOBaHUSI OJKCTPY3HOHHBIX TOJIOBOK. (OCHOBHBIE THIIBI 3KCTPY3HOHHBIX TI'OJOBOK.
I'mapaBauyeckuil pacyeT SKCTPY3MOHHBIX TOJIOBOK PA3IMYHONM KOHCTPYKUMH. MHCTpyMeHT miis
tepmoopmoBanus. I[lpocTeiimmuii WHCTPYMEHT HJs U3TOTOBICHHUS MAJbIX CEpUN W3IIEITHA.
WMHCTpyMEHT [U1sl KPYITHOCEPUITHOTO U MaCCOBOI'O IIPOM3BOJCTBA U3/EIUN.

4. O0beM yueOHOM TUCUMIITIMHBI

O6Bvem
Bujbi yaeoHoii padoTsi B 3auetHpix | B akagem.
eIMHHLIAX gacax
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4e0HOMY IVIaHy 3,0 108
KonTtakTHas padora: 0,28 10
Jlexmum (Jlek) 0,11 4
Jlabopartopubie pabots (JIad) - -
[Tpaktuaeckue 3ansatus (I13) 0,17 6
CamocrositesnbHas padora (CP): 2,47 89
Bua KOHTpOJISA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«XuMHYecKasi TEXHOJIOTUsI MUTMEHTOB U MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPUAJIOB)»
(b1.B.1B.7.3)

1. leab AuCHMILUIMHBI: GOpMUpPOBaHUE Y OaKajdaBpOB 3HAHUU O MOJYYCHHUU, CBOMCTBAX U
MPUMEHEHUN MUTMEHTUPOBAHHBIX JIAKOKPACOUHBIX MAaTEPUATIOB PA3TUYHBIX THIIOB.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUH ISl MOHUMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomeM Mupe (OITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIlIeHUss Mpu pazpadboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOcaeAcTBUI ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepuaJioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aestenbroct ([1K-18).

3namo:

- OCHOBHBIE CBOWCTBA IMUIMEHTOB, HAIOJHUTENEH M KOMIIO3ULMOHHBIX JIAKOKPACOUHBIX
MaTepUajoB Ha UX OCHOBE;

- TEXHOJOTHMYECKHE TPOIECChl  MONYy4YeHHs] TMUTMEHTOB M  MUTMEHTHPOBAHHBIX
JAaKOKPACOYHBIX MAaTEPHUAJIOB;

- OCHOBHBIE CBOMCTBA MUIMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPUAJIOB;

- TEXHOJIOTUYECKHE CTIOCOOBI TIOTYYECHHUSI TUTMEHTOB M MTUTMEHTHPOBAHHBIX JIAKOKPACOUHBIX
MaTepuasos;

- METO/Ibl aHAJIN3a MUTMEHTOB U MMT'MEHTUPOBAHHBIX JIAKOKPACOUHBIX MaTEPUasIOB.

Ymemn:

- MPOBOJUTH AHAJIU3 OCHOBHBIX CBOMCTB MUTMEHTOB, HAIlOJHUTENEH U KOMIO3UIIMOHHBIX
JIAKOKPACOYHBIX MAaTEPHAIIOB.

Braoemy:

- Oo0mMMH TpUHUMIAMH BBIOOpa KOMIIOHEHTOB ISl TIOJNyYEHHUs KOMITIO3UIIMOHHBIX
JAaKOKPACOYHBIX MaTEPUAJIOB B 3aBUCUMOCTH OT YCJIIOBUH UX IKCILTyaTalluy;

- METOJaMHU KOHTPOJISI TEXHOJOTMYECKHX IPOLECCOB IMOJYYEHUS KOMIIO3UI[MOHHBIX
JAaKOKPACOYHBIX MAaTEPHAJIOB.

3. KpaTkoe conepxxanue 1MCUMILIAHBI:

OcHoBHbIe TTOHATUA U onpenenenus. [lurment. Kpacurens. Hamonmaurens. Knaccuduxarus
MUTMEHTOB (110 XMMUYECKOMY COCTaBY U I[BETOBBIM IpHU3HaKaM). Pojib MUTMEHTOB U HAMOTHUTENEH
B JIAKOKPACOYHBIX MaTepuaax. BeimyckHabie (OpMbI MUTMEHTOB.

OcCHOBHBIE CBOMCTBA MUTMEHTOB.

XHUMHUUECKUE CBOMCTBA: XUMHUYECKUN COCTaB U IIPUPOJA IOBEPXHOCTU TUTMEHTOB, HAJIMUUE
npumeceld, pH BOJIHON BBITSDKKH, XMMHUYECKasl PEaKIMOHHOCIIOCOOHOCTh. PU3NYECKUE CBOMCTBA!
Kpucrannuueckoe ctpoenne nurmMmeHToB OCHOBHBIE KPUCTAIIOrpapUueCcKUe CUCTEMBI (CUHTOHUM)
HEOpPraHMYeCKWX NUIrMeHToB. [lonmuMopdusm u mnonuMopdHbIe MpeBpalleHuss MUTMEHTOB.
MeractabunpHbie  (GOpMBI M CcTa0MWIM3alUsg  KpUCTAIOTPAUYECKUX CHUCTEM TTUTMEHTOB.
H30CTpyKTypHBIE CUCTEMBI U MX 3HAYCHHE B TEXHOJIOTMH MUTMEHTOB. BiHsHIE KpUCTAITHYECKON
CTPYKTYpbl Ha CBOICTBa MUTMEHTOB.TBEpPAOCTh, MIOTHOCTh YACTHI[ MUTMEHTA, UX BIUSHHE Ha
cBoiicTBa murmMeHTOB. JlucmepcHocTh W (opMa YacTHll MUTMEHTOB. BiusHHE TUCHIEPCHOCTH U



(dbopMBbI YacTUIl HA CBOIICTBA MUTMEHTOB. MeTOIbl OLIEHKH pa3MepOB YaCTHUI] TUTMEHTOB U CTENEHU
UX TOJHUIUCIEPCHOCTH. YJelbHas MOBEPXHOCTh NMUTMEHTOB M METOAbl ee ompeneneHus. L(Ber
nUrMeHTOB. OCHOBBI TEOPHH I[BETHOCTH HEOPTaHMYECKUX MUTMEHTOB. CBA3b 1BETA C XUMHUUYECKUM
CTpPOEHHEM MTUTMEHTOB. XapaKTePUCTHKA FIEKTPOHHBIX IEPEXO0/I0B, TPUBOSIINX K BOSHUKHOBEHUIO
[[BETa MUTMEHTOB. BiusiHUE KPUCTANIMYECKON CTPYKTYpPbl U JTUCIEPCHOCTH HAa LIBET MUTIMEHTA.
OCHOBBI TEOPUH LIBETHOCTH OPraHUYECKHX MUTMEHTOB. XapaKTEPUCTHUKA LIBETA aXPOMATHUYECKUX
(k03 GUIHEHT OTpaskeHHs M TOTJIOMICHHS, OeTM3HA) U XPOMAaTHYECKNX (I[BETOBOW TOH, SPKOCTH,
HACBIIIIEHHOCTh) MUTMEHTOB. MaTeMaTH4ecKoe MPEICTaBICHHE I[BETa NMUTMEHTOB. KoopauHaThI
nBera W nBeTHoctu. l[BeroBoit rpaduk CIELAB. Mertoasl m3MepeHus 1BeTa TUTMEHTOB.
TexHomornyeckre CBOWCTBA: YKPBIBUCTOCTh MUTMEHTOB. Ee BIMsSHME Ha CBONCTBA IMUIMEHTOB.
Metonsl  ompeneieHus. 3aBUCUMOCTb  SKOHOMHYECKOH  A(PQPEKTUBHOCTH  HCIIOJIb30BAHUS
JAKOKPACOYHBIX MAaTepHallOB OT YKPBIBUCTOCTH NUTMEHTOB. MHTeHcuBHOCTH (Kpacsamas wu
paz0enuBaromiasi CHOCOOHOCTh) TUTMEHTOB, €€ BIMSHHWE HAa CBOWCTBA MHUTMEHTOB, METOIBI
omnpeneneHusi. XapakTepUCTUKA TOBEPXHOCTH MHUTMEHTOB M HAMOJHUTENEH: 3HEepreTuka
CMa4YyMBaE€MOCTH, KHCIIOTHO-OCHOBHBIE CBOMCTBA, MO3aUYHOCTh TOBEPXHOCTH, MACIOEMKOCTh 1-T0 1
2-TO poja, aJcopOIusl OJUTOMEPOB ¥ IMOJIMMEPOB HAa IMOBEPXHOCTHh MUTMEHTOB M HAIOJIHUTEIICH,
SJIEKTPUYECKUM 3apsA] TMOBEPXHOCTH W Jp. M3MEHEHMEe CBOWMCTB MMOBEPXHOCTH MUTMEHTA
MoaudupoBanueM. J(ucneprupyeMocTs TUrMEHTOB. AOpPa3UBHOCTh MUTMEHTOB. CBETOCTOMKOCTD
nurMeHToB. DoToxuMUYeckasi akTHBHOCTh TUTMEHTOB. ATMOC(HEPOCTOMKOCTh TUTMEHTOB.

Heoprannueckue nUrMeHTsl, UX CBOWCTBA U IPUMEHEHHUE.

[MurmenTsl Oenoro mBera (AMOKCHA THTaHA, JHMTONOH, IMHKOBBIE Oenmwia). [TurmMeHTHI
YEPHOTO 1IBeTa (caxa, rpadut, 4epHbIi OKCUA kene3a). [IMrMeHThl )KeaToro, OpaHXeBoro KpacHOTro
U KOPUYHEBOT'O IIBETOB (’KEIE€300KCHIHbIE MUTMEHTHI, CBUHILIOBBI CYpHUK, KaMHEBbIE MUI'MEHTHI,
KpPOHa U JIp. COJIM XPOMOBOW KHCIJIOTBI, KaJJMHEBbIE IMUTMEHTHI, IOPOIIKN MeTaioB). [IurMeHTs!
CHHETO, 3€JICHOrO U (PHOJIETOBOrO LBETOB (OKCHABI XpOMa, KOOAJbTOBBIE NMUIMEHTHI, >KEJIE€3Has
Ja3ypb, yJIbTpaMaprH, CMECEBBIE 3€JI€HbIE TUTMEHTHI).

Opranuueckue MHUIMEHTBI, HMX CBOMCTBAa, JOCTOMHCTBA M HEAOCTAaTKH, OCHOBHBIE
[IPEACTABUTENN, IPUMEHEHHE.

Hanmonnurenu. Ponb HamonaHuTENEeM B JaKOKpacOdHbIX MaTepuanax. Kiaccudukanms.
TpeboBanusi, npeabsBisieMble K HamoiaHUTensM. OOmas XapakTepUCTHKa, CBOWCTBa, o0nacTu
npuMeHeHns1. OCHOBHBIE NPECTABUTEIN HAIOHUTEIICH.

OU3NKO-XMMUYECKME  OCHOBBl  JUCHEPrMpPOBAaHUS  IUTMEHTOB  (HANOJHUTENEH) B
IUIEHKOOOpa3yloIuX cucteMax. MexaHu3M mpolecca aucneprupoBaHus. OCHOBHbIE MPOLECCHI,
IPOTEKAOIIME NPU aucneprupoadnu. ONTuMu3anys yciaoBUil qucneprupoBanus. Peonornueckue
ycnoBHs nucneprupoBanus. Jlo0aBku (pyHKIIMOHAIBHOTO Ha3Ha4YeHHs (OCHOBBI KiaccH(UKALUH,
00J1acTH TPUMEHEHHUs, NMPUMEPbl OCHOBHBIX IpencTaBuTeineii). COBMECTUMOCTh HUTMEHTOB C
KOMITOHEHTaMHU  IUIGHKOOOpasyrommx cucreM. Crabwnmzanust nurmMeHTupoBaHHBIX — JIKM.
Kunernueckast ycTouMBOCTh. ArperaTuBHasi yCTONYHUBOCTD.

Texnonornueckue crnocoObl IMOJyYEHHS HANOJHEHHBIX JAKOKPACOYHBIX MAaTEpUasIoB.
TexHonornueckue criocoObl MoMy4eHus smaneil. OCHOBHBIE ONEpali TEXHOJOTHYECKOro mpolecca
IIPOM3BOJCTBA dMane. MeTon BETHBIX WJIM MHOIONHUIMEHTHBIX IAacT. MeTon OAHONUIMEHTHBIX
nacT. MeToJl OJHONMIMEHTHBIX MOoNy(haObpuKaTHbIX sMaieid. Meron OenbIx 0a30BBIX 3Maiei.
[TomydyeHne BOJOAMYJIbCHOHHBIX Kpacok. CocraB. JlOCTOMHCTBA M HENOCTAaTKH KpPACOK.
KomnoneHntsl, BXxopasme B cocTaB. Mamnble n00aBKU. TEXHONOTHYECKUH MPOLECC MOTYYCHHUs
JUCIIEPCUU TUIIA «MACJIO B BOJe». TeXHOIOrM4EeCKUI ITPOLIECC MOIYyYEHUs TUCIIEPCUN TUIIA «BOAA B



Mmaciey. [lomydenue rycTorepThix Kpacok. JJoCTOMHCTBA U HEAOCTATKH. TEeXHOJIOTHYECKUH CII0c00
nonyueHus. [lomyueHne mopomKoBbIX KpacoK. KOMMOHEHTHI, BXOASIIME B COCTaB MOPOIIKOBBIX
Kpacok. J[ocTOMHCTBA U HENOCTATKHU. TeXHOIOTUYECKUH MPOLIECC MOTYYSHHS TTOPOIIKOBBIX KPACcOK
HA OCHOBE TOJUKOHACHCAIMOHHBIX MAaTepUaNoB. TEXHOJOTMYECKUNH TMPOLECC MOMyueHUs
MOPOIIKOBBIX KPACOK Ha OCHOBE MOJIMMEPHU3ALMOHHBIX MAaTEPUATIOB.

Oxpana oOKpyXaromieil cpeapl HpU MPOU3BOJACTBE NUTMEHTOB U MUTMEHTUPOBAHHBIX
JTAKOKPACOYHBIX MAaTEPHAIIOB.

4. O0bem y4eOHOH TUCHMIIINHBI:

O6beM
Bunbl y4ueOHoii padoTsl B 3agernsix | B akamewm.
CIMHUIIAX gacax
OO01asi TPY/10eMKOCTb JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 0,28 10
Jlexuun (Jlek) 0,11 4
Jlaboparopusie padots (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,17 6
CamocrositensHas padora (CP): 2,47 89
Bujx koHTpOJS: K3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«[IpumeHenne noaumepubix Mmatepuaion» (b1.B./IB.8.1)

1. Heab aMCHUIIMHBI — (HOPMHUPOBAHHE Yy CTYJIEHTOB LEJIOCTHOTO MpPEACTaBICHHUS O
KJacCU(pUKAUU U MPUMEHEHUH MOJTMMEPHBIX MaTEpUATIOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE pEIICHUs Mpu pa3paboTke
TEXHOJOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUaioB Ha UX OCHOBE JJIS pElICHuUs 3a1a4 mpodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(MOpPMAILUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT IO TemaTuke uccienoBanus (I1K-20).

3namo:

- ICTOPHIO PA3BUTHS TOJIUMEPHON IPOMBIIINIEHHOCTH;

- KJ1accu(UKaIHMIO U CBOMCTBA MOJIUMEPOB;

- OCHOBHBIX IpPEICTABUTENECH KOHCTPYKIIMOHHBIX, (DYHKIMOHAIBHBIX U MHTEJUIEKTYalIbHbBIX
MOJIMMEPHBIX MaTEPHAIIOB;

- IPUHIUN JEeHCTBUS (YHKIIMOHATBHBIX U UHTEIIEKTYaIbHBIX MOJIMMEPHBIX MAaTEPHAIIOB.

Ymemns:

- ONpPENEeNsATh TUIbI MOJUMEPHBIX MAaTEPHAIOB, U3 KOTOPBHIX M3rOTABIMBAIOTCS Pa3IuvHbIC
U3JIeNNS;

- BRIOUpATh MOJIMMEPHBIN MaTepHal JJIsl PeIICHUS PAa3IMYHBIX TEXHUYECKUX 3a7a4.

Bnaodemw:

- OCHOBaMHM TpUMEHEHUs (YHKIMOHANBHBIX U HWHTEJUIEKTYaJbHBIX IOJUMEPHBIX
MaTepuasos;

- METOJIaMH TPOTHO3UPOBAHMSI TEXHUUYECKUX MapaMEeTPOB H3AENHs, U3rOTaBIMBACMOIO U3
MOJIMMEPHOT0 MaTepuaa.

3. Kpartkoe coagep:xanue JUCUMILIUHBI:

Paznen 1. BBegenue. OGmmue cBeieHs O MPUMEHEHUH MTOJTUMEPHBIX MaTepUAIIOB.

1.1. Bsenmenme. MHcropusi pasButus VMctopus pasBUTHS TOJUMEPHON XUMHH H
npoMbinuieHHOCTH. Kiaccudukanust monuMepos 1no GyHKIIMOHATFHOMY Ha3HAUYEHHUIO.

1.2. Tlomumepsl B CTpOUTENLCTBE. Hecymme u  orpaxiaronige KOHCTPYKIIUU
(TonmuMepOeTOH, CTEKJIOIUTACTHK, MTOTUKapOOHAaT). CHHTETHYECKHE TeTTION30JISIIHOHHBIC MAaTePHUAITBI
(IEHOTIOIUCTUPOI, SKCTPYAUPOBAHHBIN MMEHOMOJIUCTUPOII, IEHOTIOJINYpeTaH). [ MApOn30IIInOHHbIC
Martepuaibl (OUTyMHOIOIUMEPHBIE cocTaBbl, mosimMepHbie [IBX- u TIIO-MeMOpaHbl, MOTUMEPHBIHA
TOPKPETOETOH, MpOHUKamue cocTaBbl). [lonuMepHble MOJABI W HANOJbHBIE TMOKPBITHUS
(monuypeTaHoBbIe, AMOKCHAHBIE, monuMeTuiametakpunaTaeie). [lomumepsr ([IBX, monusTHiew,
MOJMUCTUPONT M Jp.) U KOMIIO3UIIMOHHBIE MaTepuanbl (CTEKIOMIACTHK) AN HMHXKEHEPHBIX
koMmyHukaiuii. Kneun (IIBA, B®, snokcuaHbie, MONHMypeTaHOBBIC, aKpPUJIATHBIE U ApP.), TIEHBI U
repMeTUuKH (TIOTNYPETAaHOBBIE M CUIIMKOHOBEIE). Monuduimpyronme 100aBKy U MPOITUTKH.

[Tonumeps! B MammHOCTpoeHUU. [lomumepsl A M3roTOBJICHMS: 3yOUaThIX M UYEPBSUHBIX
Kosiec (MOJIMaMUIbl, TTONUIIPOIUIICH, MMEHTAIUIACThI, MOTUKapOOHAThI, TOTUGOPMaIbACTHA, U TIP.);



IIKUBOB, MaXOBUYKOB, PYKOSITOK, KHOIOK (TIOJTMaMH/Ibl, aMMHOIUIACTHI, (peHon-(popmanbaeruabie
CMOJIbI, BOJIOKHUTBI, TEKCTOJIUTHI M [p.); POJIMKOB, KaTkoB, OeryHoB (momuamunisl, [1BX,
MOJUTIPOIUIICH, TOMTUKapOOHATHI, APEBECHBIC TIACTUKH ); MOAIIUITHIKOB CKOJIBXKEHHS (TTOJIUaMUIBI,
MONUATHUIICH, TOJHUIPONHICH, MOJIHAKPUIAThl, MEHTAMIacT, MOJUKApOOHATBI W Ap.); JeTanei
MOIITUITHAUKOB KaueHUs (TIOJIMaMUIbI, TIOTUKApOOHATHI, MONU(OPMATIBIETHT); TOPMO3HBIX KOJIOIOK,
HaKIaI0K ((PpeHoT-PopMalIbIeTHIHBIE CMOJIBI, BOJIOKHUTHI, IPEBECHBIC TUIACTHKM); TPYO, HeTanein
apMaTypbl, (UIBTPOB MACISHBIX M BOJHBIX cucTeM (mommdtuieH, [IBX, mnonunponumew,
MOJIMKApOOHATHI, CTEKJIOIJIACTUKH); PabOuYMX JeTajied BEHTWIATOPOB, HACOCOB, THUIPOMAIIMH
(MonMMaMuIbl, MOJUATUIICH, MOJUBUHUIXIOPUA, MOJUIIPONIUIICH U JIpP.); YIUIOTHEHHUH (ITOJIHaMU/IbL,
MOJIUATUIIEH U [Ip.); KOXKYXOB, KOPIIyCOB, KpBIIIEK, Pe3epByapoB (MOJMUITHIICH, aMUHOIIACTHI,
CTEKJIOIJIACTUKH U Ap.); IeTanel mpuOopoB M aBTOMATOB TOUYHON MEXaHUKH; OOJITOB, Taek, IIaio;
NPYXKHUH, pEccop, KyJIadyKOBBIX MEXAaHM3MOB, KIIallaHOB; KPYMHOTa0ApUTHBIX SJIEMEHTOB
KOHCTPYKIUH; DIEKTPOU3OJSAIMOHHBIX JIeTalei, TaHeled, IIUTKOB, KOPIyCOB MpHOOpOB
(TToMMaMHuTbI, TOMUATHIICH, PTOPOILIACTHI U JIP.), CBETOMPOITYCKAIOIINX ONTUYECKUX AeTalel (JIMH3,
CMOTPOBBIX CTEKOJI U JIp. - MOJMATUJIICH, aMUHOIUIACTHI, MOJUAKPUIIATHI, TTOJIUKApOOHATHI U Ap.),
JUTEHHBIX MojeNiel (TIOMUCTUPOII, TOJUAKPUIIATHI, SMOKCUIHBIE CMOJIbI, KPEMHUMOPTaHMUECKUE
OJINTOMEPHI), PE3UH PA3TMYHOTO Ha3HAUYCHHS (KAydyKH, CUITUKOHBI).

Paznen 2. HOJ'II/IMepLI B CCIIBCKOM XO3$IIZCTBG, B DJICKTPOTCXHUKE, B MUKPOIJICKTPOHUKE

2.1. [Nomameps B cenbckoM xo3siicTse. [lommmepnsie Ononnapt u repouttuabl. [TomumepHbie
Mosuttockoruabl. IloauMepHsle cynepancopOeHTsl M KoMno3utel. 'maporenu. [lomumepsr ams
BOCCTAHOBJICHMsI IIOYBBI. buopasmaraeMble IOJIUMEpPBI B CEIbCKOM Xo3siicTBe. [lommmepsr ais
YJIy4IIEHUsS THAPOAUHAMUYECKUX CBOUCTB JBUKCHUSI JKUIAKOCTEH B UPPUTALIMOHHBIX CUCTEMAX.

2.2, Tloaumepbl B  DJJEKTPOTEXHHUKE.  ODJIEKTPOU3OJSALUOHHBIE  MaTepHalbl B
AJIEKTPOYCTAaHOBOYHOW M cBeToTexHuueckoi apmatype (IIBX, mnommctuposn, HOIUIpPONUIIEH,
oI OpPMaIbACTHI, TIOTHAMHU/IBI, aMUHOIUTACTHI, CHIIMKOHBI, YpeTaHbl, (peHoI-(hopMabIeTHIHbIC
CMOJIBI, CJIOUCTBIE MIACTUKN). JINTHI-TTIONIMMEpHBIE aKKyMYJISATOPbI (OJU3TUIEHOKCHN).

2.3. Ilonumepbl B MUKPO3JIEKTPOHUKE. DOTOUYBCTBUTENBHbBIE NOAMMEPHI. [lo3UTHBHBIE U
HEraTUBHBIC PE3UCTHI (penon-popmanbaeruHsie CMOJIBI, MOJIMMETWIMETAKPHUIIAT,
NOJUBUHWILMHHAMAT U Jip). Pe3ucTbl, OCHOBaHHbIE Ha MPUHLMUIE XHUMHUYECKOIO YCHIJICHUS
U300paKeHMsL. [Tonmumepusle CBETOMO/IBI (IO THIICHTNOKCUTHO(EH,
HOJMCTUPOJICYJIB(OKUCIOTA, osInnapadeHUICHBUHUICH, STIOKCUAHBIE CMOJIBI).

Paznen 3. Ilonumepnsie Hocutenu. I[lomumepsl B menuuuue. IlonumepHble MeMOpaHBI.
WHTennexryanbHble MOIMMEPHBIE MaTEPHUATIBL.

3.1. TlonmumepHble HOCHUTENH (COMOJUMEPHI CTHpPOJIA C JHUBHHIIOCH30JI0M, cedaiekc,
noHuTHl). HaszHaueHnme monuMepHbIX HocuTened. [lommMepHbIe HOCHUTENM C HOHOTCHHBIMU
rpynnamu. COpOeHTHI.

3.2. [lonumeps! B meauuuHe. [lonumepsl MEAMKO-TEXHUUECKOTO Ha3HAUYEHUs (TIOJIMATUIIEH,
MOJIUMPOIIWICH,  MOJUCTHPON,  MONMMA(GUPHI,  TONHaMUAbI,  THoiukapOoHat).  [lomumepsr,
UCIIOJIb3YEMBbIE B BOCCTAHOBHUTEIBHOM XUPYypruu (LMaHaKpUJIATHbIE KII€W, MOJUTIUKOJINIBI,
MOJIUATUIIEH CBEPXBBICOKOM MOJIEKYJIIPHOM Macchl, MOJUMETHIMETaKpWIaT, MOJUKapOOHATHI,
CWJIMKOHBI) ¥ HaIlPaBJICHHOTO OWOJIOTUYECKOTrOo JeHCTBUS (KpOBE3aMEHUTENIM Ha OCHOBE
MOJMBUHWINHPPOINI0HA, TOJTMBHHUIOBOTO CIIUPTA, JEKCTPaHa).



3.3. IlonmumepHbIe MEMOpaHBI, B TOM YHuCe Tazopasaenutenbabie. [Tomumeps! Tuna Haduown.
Bonopoausie TorumBHBIE 37eMeHTH. [IpoToH-cenexkTuBHbIE MeMOpaHbl. VHTemIekTyaabHbIE
MOJIMMEPHBIE MaTePUAITBI.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHoi1 padoThI B 3auyeTHeix | B akagem.
eIMHUIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padora: 0,22 8
Jlexuun (Jlek) 0,11 4
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) 0,11 4
CamocrosiTebHas padora (CP): 1,53 55
Bujx koHTpOJS: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«TexHoJI0THsI MPOM3BOICTBA H MEPEePadOTKH KOMNO3NIHOHHBIX MaTepuanos» (51.B./1B.8.2)

1. Heab aucuunauHbl — QOpMHpPOBaHHE Yy OOyYaIOIIMXCA 3HAHUW O TEXHOJIOTUHU
MOJTUMEPHBIX KOMITO3UIIMOHHBIX MaTepUaoB.

2. B pe3yabTare u3y4yeHusi JUCUMILIMHBI 00y4YaIOLIUIiCS MO MporpaMmMe 0akajgaBpuara
JOJI2KeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TPUHHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUS TpU pa3padoTke
TEXHOJOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUaioB Ha UX OCHOBE JJIS pElICHuUs 3a1a4 mpodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHYECKYI0 HWH(MOpPMAILUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT IO TemaTuke uccienoBanus (I1K-20).

3nams:

- 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3NUECKHUX MPOIECCOB MPHU MPOU3BOCTBE MOTUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUasoB;

- TEXHOJIOTUYECKHUE OCHOBBI OpraHU3allMd COBPEMEHHBIX MPOILECCOB IMPOU3BOJICTBA
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPHAIIOB;

- COBpEMEHHbIe TpeOOBaHHUS K anmaparypHoMy OQOPMIICHHIO OCHOBHBIX IPOIIECCOB
MPOU3BOACTBA MOJUMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- METOJAbl KOHTPOJSI OCHOBHBIX TEXHOJIOTHYECKHX IMapaMEeTpOB IMPOILIECCOB MPOU3BOJACTBA
MOJIMMEPHBIX KOMIO3UIITMOHHBIX MAaTEPHAJIOB;

- METObI ONITUMH3AIUNA XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB MTPOU3BOACTBA MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB;

- MeToAbl  OIEHKHM A(PPEKTUBHOCTH  MPOLECCOB  MPOU3BOJACTBA  IOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Ymemn:

- TPUMEHSTh TEOPETHUYECKHE 3HAHUS [UIsl TpelCKa3aHHWs MOBEACHUS — COCTaBIATh U
AQHAJM3UPOBATh COBPEMEHHBIE TEXHOJIOTHYECKHE CXEMBbl OCHOBHBIX IMPOIIECCOB MPOU3BOJICTBA
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTepUaIOB, YMETh X ONTHUMHU3UPOBAThH U HATIOJIHATH MEPEIOBBIM
COBPEMEHHBIM 000pYI0BaHHUEM;

- BEIOMpATh TEXHOJOTUYCCKUE MAPaAMETPhI JJIT KOHKPETHBIX TEXHOJOTUICCKUX MPOIECCOB C
y4€ToM  OCOOEHHOCTEH  XMMHMYECKMX UM  (U3UKO-XMMHUYECKHX  CBOMCTB  IOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUasoB;

- BbIOMpaTh 00OpyZOBaHHME M KOHKPETHOTO TMpollecca MPOU3BOACTBA MOIUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUasoB;

- OpPraHu30BaTh YMPABJIECHUE TEXHOJOTMYECKUMH MPOLIECCaMU MPOU3BOJCTBA MOIUMEPHBIX
KOMITO3UITMOHHBIX MaTepUaIOB C MAKCUMAIBHOHN CTETIEHBIO () (PEKTHBHOCTH.

Braoems:

- METOJAMH OTPEIETCHUSI ONTUMAIBHBIX M PAIMOHAIBHBIX TEXHOJOTUYECKHX PEKUMOB
paboThl 000PYI0BaHUS TPOLIECCOB MPOU3BOICTBA MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB;

- MeTojaMu aHaiu3a 3()PEeKTUBHOCTH pabOThl KOHKPETHOI'O MPOM3BOACTBA MOJUMEPHBIX
KOMIO3UIIMOHHBIX MaTepUasoB;

- METOJaMHU YMPaBICHUS W PETYJIHPOBAHUS XHUMHKO-TEXHOJIOTHUYECKUMH TPOIECCaMU
MIPOU3BOJICTBA MOJTMUMEPHBIX KOMIIO3UIIMOHHBIX MaTEPUAIOB.



3. KpaTkoe coaep:kanue THCHUIINHBI

Moayas 1. HamoaHuTeau H  CBA3yHOIIHe, HCIOJb3yeMble

KOMIIO3UIIUOHHBIX MAaTECPHAJI0OB: MMOJYYCHHEC, CBOMCTBA.

Pa3nen 1.1. Knaccudukarus KOMIO3UIIMOHHBIX MaTepUATIOB.

Pa3nes 1.2. J[ucniepcHble HAOJTHUTEIH.
Pa3nea 1.3. ApMupyromye HaloJIHUTEIN.

Pa3nen 1.4. PacpocTpaH€HHbIE TOJUMEPHBIE CBSA3YIOLIHE.

Pa3gen 1.5. HaHOKOMITO3UTHI.

MJIA  IMOJYyYCHMSA

Monyab 2. PU3NKO-XUMHUYECKHE OCHOBbI CO3aHUSI KOMIIO3UIIMOHHBIX MATEPHAJIOB.

Pasnean 2.1. SIBnenns Ha rpaHutie paszaena ¢as.

Pa3znen 2.2. OcTraTo4HbIE HAIllPpsSPKCHUS B KOMIIO3MIIMOHHBIX MaTcepuajiax. Crioco0Bl  UX

CHIDKEHUS. MeToIbI OMpCaACIICHNUA OCTATOYHBIX HaHpH)KeHHﬁ.

Pa3nea 2.3. Kputnueckas JuinHa BoslokHa. [IpenenbHoe KoJIM4ecTBO HAIOJHUTES.

Pa3nea 2.4. Peonornyeckue cBOWCTBAa HAllOJHEHHBIX ITOJIMMEPOB.

Pa3nes 2.5. Moaynb ynpyroctu KOMIO3UIMOHHBIX MaTEpUaIOB.

Pa3nen 2.6. Jlepopmanyisi KOMIIO3ULIMOHHOTO MaTepuraia.

Paznen 2.7. [IpoyHOCTh U pa3pylieHne KOMITO3UIIMOHHBIX MaTepuanoB. Teopus ['puddurca.

Teopust OpoBana.
Paspean 2.8. [IponuTtka CBA3YIOIIMM HANlOJHUTEIEH.

Monay.ab 3. TexHo10rus1 MOJTy4eHUS] KOMIIO3UIMOHHBIX MAaTePHAJIOB.

Pa3znen 3.1. IlpomblluieHHOE NPOM3BOACTBO KOMIIO3MIIMOHHBIX MAaTEpHUajIOB Ha OCHOBE

TEPMOILIACTOB.

Paznean 3.2. [TonydaOpukatsl Asis MOTyYEHUsT KOMIIO3UITHOHHBIX MaTEPHAJIOB.
Pasnen 3.3. MeTobl CepUitHOTO MPOU3BOJICTBA U3CIIMMA U3 PEAKTOILIACTOB.

Paznen 3.4. IIpon3BOACTBO COTOILIACTOB.
4. O0bem y4eOHOH TUCHHIJIMHBI

O6bem
Buabi yueOHol padoThI B 3ayerHeix | B akagem.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHy 2,0 72
KonTtakTHas padora: 0,22 8
Jlexmum (Jlek) 0,11 4
Jlabopartopusie pabots (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrositesnbHas padora (CP): 1,53 55
Bua KOHTpOJISA: IK3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«TexHo0THS JJAKOKPacOYHbIX MOKpbITHI» (51.B./[B.8.3)

1. Heap aucuMnMHbI: TpUoOpETeHNE 3HAHUIN, YMEHUN U HaBBIKOB B 00J1aCTU TEXHOJIOTUU
MOJTyYEHUs] TOTUMEPHBIX MTOKPBITHI (OKPACKH).

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajappuara
JAOJIKeH:

Obnadame CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBIO TPUHHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUS TIpU pa3padoTKe
TE€XHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHYECKUX MmocieacTBUil ux npumenenus ([1K-4);

- TOTOBHOCTHIO HCIOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUaioB Ha UX OCHOBE JJIS pelICHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAILUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

- ocHoBHble HOpmaTuBHBIE aokyMeHTHl (["OCT, MCO, PJl), kacaromuecsi mOATOTOBKHU
MOBEPXHOCTHU M MPOMBIIIJIEHHOW OKPAaCKHU;

- OCHOBHbIE CBOWCTBa TOBEPXHOCTU TIOJUIOKEK: UYEPHBIX M LBETHBIX METAJJIOB,
KOHCTPYKLIMOHHBIX TJIACTMACC, APEBECUHBI U MAaTepUAJIOB Ha €€ OCHOBE, CyOCTpaTOB MUHEpPaIbHOU
MIPUPOJIBI, CTEKIIA U KEPAMUKH;

- TEXHOJIOTUYECKHUE CIIOCOOBI MOATOTOBKH IMOBEPXHOCTH MEPET OKPACKOI;

- TEXHOJIOTUYECKHUE CXEMBbI IMOJTOTOBKH IMOBEPXHOCTH M OKPACKU YEPHBIX MU LBETHBIX
METAJIJIOB B UX OCOOCHHOCTH;

- TEXHOJIOTUYECKUE CXEMBbI MOJATOTOBKH MOBEPXHOCTH M OKPACKH IIJIACTMACC, APEBECHHBI U
MaTepuajoB Ha €€ OCHOBE TMepe] OKpAacKoil, CyOCTpaTOB MUHEPAIbHOM MPUPOABI, CTEKJIa H
KEepaMUKU;

- TNpUMEHSEMble B TPOMBIIUICHHOCTH TEXHOJIOTMH OKPAcKd JIETKOBBIX M T'PY30BBIX
aBTOMOOWIIEH, KENEe3HOAOPOKHBIX BaroHOB, CYIOB, CaMOJIETOB U JAPYTHUX PacCIpOCTPAHEHHBIX
U3 IEIINN.

Ymems:

- pa3paboTaTh ONTUMAIBHYIO TEXHOJIOTHIO TTOJITOTOBKU MOBEPXHOCTH U OKPACKH PA3ITUYHBIX
U3JIeTINI, UCXOIs W3 THUIA MaTepuia WU3JEIHs, COCTOSHHUE HCXOJAHOW TOBEPXHOCTH, YCIOBHMA
OKCIUTyaTallud  OKPAIICHHBIX  W3JCNUH, TMPOU3BOJUTEIIBHOCTH, Ta0apuToB  M3ICHHS |
MIPOU3BOICTBEHHBIX IIOMIACH;

- BBIOpATh U IPEI0KUTh TUIIBI TpuMeHsieMoro JIKM, cucrtemy JIKIIT u crmocod HaHeceHuUs ux
HAHECEHUS.

Braoems:

- HaBBIKAMU COCTaBJICHUSI TEXHOJIOTUUECKUX CXEM MOJTOTOBKU MOBEPXHOCTU U OKPACKH;

- METOJlaMU KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX IMOKPBITHH.

3. Kparkoe conepxxanue JMCUMILINHBI:

[ToaroroBka MOBEpXHOCTH MO OKpacKy: TexHosorudeckue cranaaptasl —['OCT, UCO, P/I,
CTETNeHH OKHCIIEHUS U 3arps3HeHus. OCHOBHbIE CBOMCTBA MOBEPXHOCTH MOJIOKEK: CTallb, YYTYH,
[IUHK, aJJIOMHHHM, 0JIOBO, ME/Ib, KOHCTPYKIIMOHHBIC MJIACTMACCHI, ipeBecuHa, daunep, [CII, MO,
KOa, KaMeHb, KUPMHUY, OCTOH, TUIIC, CTEKIO0, Kepamuka. CTaHIapThl OYHCTKH MOBEPXHOCTH IS
METAITUYEeCKONH MOANOKKH. CrocoObl OYHMCTKH TMOBEPXHOCTH: PyYHash MEXaHWYecKas OYHCTKa,
raJiToBKa, a0pa3uBHas cTpyhHas ouncTka. OOopynoBaHue ansi aOpa3sUBHONW CTPYWHOW OYMCTKH.



Tepmuueckas ouncrtka. XUMH4eckas MOATOTOBKA MOBEPXHOCTU: 00€3)KUPUBAHUE PACTBOPHUTEIEM,
BOJHBIMU pPacTBOpaMM, HMYJIbCHOHHOE O0O€3)KUpUBAHUE, YIJbTPAa3ByKOBOE 00€3KHpPUBAHUE,
JIEKTPOXMMHUYECKOE  O00€3)KUpHUBAHUE, TpaBJICHHE M  TpPaBICHHE C  OJHOBPEMEHHBIM
00e3KUpUBaHUEM, @AaCCUBAllMs, HAHECEHHE KOHBEPCHOHHBIX NOKpBITHIl: ¢ochaTupoBaHue
(kpucTayunyeckoe U amop(Hoe), OKCUANPOBaHUE (aHOAMPOBAHUE), XPOMATHPOBAaHUE, 00pabOTKa
HaHOCHJIMKaTaMH. MeTObl, MCIOJIb3yeMble Ui OIEHKH O00E3KHUPHUBAIOMMUX U (pocdaTupyrommx
coctaBoB M (ocaTHbIx cioeB. TeXHOIOTHS MOATOTOBKM OIIMHKOBAHHOHN MOBEPXHOCTH, aTFOMHHUS
U €ro CIUIaBOB. TE€XHOJIOrUs MOATOTOBKHY IOBEPXHOCTH aJIOMUHUS U €T0 CIIaBOB. Y 1aJIEHUE CTapbIX
NOKpbITHH. CTaHJapTHBIE TEXHOJIOTMYECKHE CXEMBI IOATOTOBKHM MOBEPXHOCTH B COOTBETCTBHM C
I'OCT 9.402, TOCT P UCO 8501-2014, PJ1 39-00147275-053-99. O60pynoBanue st XHMHUIECKOMN
HOJrOTOBKM MOBEPXHOCTU: 00OPYZOBAaHUE MOATOTOBKH MOBEPXHOCTU CTPYWHBIM METOIOM, TUIIBI
NpUMEHseMbIX KOHBelepoB. BcmomorartenbHoe 000OpyAoOBaHHME: JO3MPOBAaHUE, MOIYUYCHHE
JIeMUHEPATN30BaHHON BOJIbI, (DUIIBTPALIMY [IUIAMA, OYMCTKA CTOUHBIX BoJ. OKpallnBaHuE M1acTMace
U pe3uHbl. Pexomenpannu no ucnosnb3oBaHuio JIKM [uist OKpacku pasiMuHBIX IJIACTMACCOBBIX
noBepxHocTed. Mertonbl HaneceHus: JIKM Ha mnactuku u pesuny. OkpallluBaHHWE M IPOIUTKA
JIPEBECHUHBI, OJyUEHHUE JJAKOBBIX U HEMPO3pauHbIX NOKPHITUNA. OKpallluBaHUE U JIAKUPOBAHUE KOXKH.
Oxpacka HeOpraHM4eCKuX (MUHEPAIbHBIX) MOJI0KEK. TEeXHOIOTUS U3rOTOBJIECHUS IE€KOPATUBHBIX U
MMHTAIMOHHBIX MOKPbITUA. OKpacka cTeksia. TeXHOJOrusi OKpacKu OTACNIbHBIX TPYII H3ICTUM:
aBTOMOOWMIIEH Ha KOHBeilepe, sKeIe3HOJOPOKHBIX BarOHOB, CYJIOB, CaMoOJIeTOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOMJISL.
4. O0beM yueOHO# JUCUMIIIUHBI:

O0beM
Buabl yueOHoi1 padoThI B 3auyerHeix | B akagem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 2,0 72
KonTakTHas padora: 0,22 8
Jlexuun (Jlek) 0,11 4
Jlaboparopusie padots (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,11 4
CamocrositesnbHas padora (CP): 1,53 55
Bujx koHTpOJS: K3aMeH 0,25 9




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«Cunre3 u ucciaegoanue noaumepon» (b1.B./1B.9.1)

1. Heab pucuumiInHbl — GopMUpOBaHHUE TPOGECCUOHATFHBIX KOMIIETEHIIUH U TTOJTOTOBKA K
MOCTIEAYIONIEM BBIMOTHEHUIO HAYYHO-UCCIIEOBATEIBCKOM pabOThl MOCPEICTBOM BBIMOIHEHUS
Haquoro HpOGKTa 110 3JaHUKO npenonaBaTenﬂ B 06HaCTI/I CHUHTE3a U HCCIICAOBAHUA MOHOMepOB,
BI:ICOKOMOJICKy.H}IpHI:IX COGI[I/IHGHI/Iﬁ 158 HOHy‘-IGHI/IH HOHI/IMepHBIX MaTepI/IaJ'IOB Ha UX OCHOBC.

2. B pe3yabTarte n3y4eHusi JMCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
JAOJIKeH:
Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTEIO IJIaHUPOBATh U IMPOBOAWTH (1)I/IBI/I‘I€CKI/I€ U XUMHYCCKHUC SKCIICPUMCHTEI,
MPOBOJIUTE O00pabOTKY WX pe3yJIbTaTOB U OIEHWBATH TMOTPEIIHOCTH, BBIABUTATh THUIOTE3BI U
yCTaHABJIMBATh TPAHMUIBI MX TPUMEHEHHUS, TMPUMEHATH METOIBl MATEMaTHUECKOTO aHalW3a W
MO/JICITHPOBAHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO rccieaoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHYECKHX JJIEMEHTOB, COCIMHCHHN

=

MaTepHajIoB Ha UX OCHOBE JJIs pelleHus 3a1a4 npodeccuonanbaoi nesirensHocty (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBI OIBIT 10 TeMatuke uccienoanus (I1K-20).

Snamo:

- TEOPETUYECKUE OCHOBBI OMYyUEHHUS U MPUMEHEHNE HOBBIX MOJUMEPHBIX MaTEPHAIIOB;

- 0COOCHHOCTH HKCIIEPUMEHTAIBLHBIX METOIUK B 00JIACTH CUHTE3a TIOJTUMEPOB U OJTUTOMEPOB;
- METO/bI U TIOJIXO/IbI 10 OLIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX MOJUMEPHBIX MaTEPHUAJIOB.
Ymemo:

- aJIJalTUPOBATh METOIAMKY SKCIIEPUMEHTA C YUETOM MMEIOIIETocs 000pyI0BaHUS;

- paboTaTh HAa COBpPEMEHHBIX MNPHOOpPaXx W YCTAHOBKAX, OPraHW3OBBIBATH IPOBCICHUC
AKCIEPUMEHTOB M UCTIBITAHHM, TIPOBOAMTH UX 00Pa0OTKY M aHAJTU3UPOBATh PE3YJIbTATHI,

- NMPUMEHATh TCOPETUYCCKUE 3HAHMS, MOJYUYCHHBIC NMPH M3YYCHUU C€CTECTBCHHO-HAYUYHBIX
JTUCITUTIUIAH JIJIs1 MHTEPIIPETALUN YKCIIEPUMEHTATbHBIX TAHHBIX.

Bnaoemn:

- HaBbIKAMH OOpAIlEHHWS C HAyYHOM M TEXHUYECKOW JIMTEpaTypod W BBICTpAWBaHHUE
JIOTUYECKUX B3aMMOCBS3EH MEXKIY Pa3IMUHBIMU JTUTEPATYPHBIMU UCTOYHUKAMU;

- HaBBIKAMU MOCTPOCHUS MPUINHHO-CIICJICTBEHHBIX CBSA3EH MEXy IKCIEPUMEHTATbHBIMU U
TEOPETUYECKIUMH JTaHHBIMU.

3. Kpartkoe coagep:xanue JTUCUMILIUHBI:

B npomecce ocBoeHHS OUCHMIUIMHBI OOYYaroIIMHCS € TOMOUIBIO IPEroiaBaTess
BOCITPOHU3BOAUT I/I/I/IJ'II/I pa3pa6aTHBaeT HOBBIC MCTOIHWKHU CHUHTE3a OJIMTOMCPOB WJIM IIOJUMEPOB, UX
BBIJACJICHUA U3 peaKHHOHHOﬁ CMECH U OYHUCTKH. HpI/IMeHeHI/Ie q)HSI/IKO-XI/IMI/ILIGCKI/IX, B TOM YHUCIJIC
UHCTPYMEHTAJIBHBIX, METOJOB HCCIEAOBAaHUS Ui YCTAaHOBJIEHUS XUMHUYECKOH CTPYKTYpBHI,
MOJIEKYJISIPHO-MAaCCOBBIX ~XapaKTepUCTUK TNPOAYyKTa peakuuu. VHTepmperauus pe3yiabTaToB
JKCIIEpUMEHTa U 0OpPMIICHHE OTYETa 00 HCCIETOBaHUY.



4. O0bem y4eOHOH TUCHHUIIMHBI

Ob6bem
Buabl yueOHol padoThI B 3auyerHeix | B akagem.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4e0HOMY IVIaHy 3,0 108
KonTtakTHas padora: 0,33 12
Jlexmum (JIek) - -
Jlabopartopusie pabots (JIad) 0,33 12
[Ipaktuueckue 3ausarus (113) - -
CamocrositesnbHas padora (CP): 2,56 92
Buja konTpoJsi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«HUccnenoBanne nepepadorku noaumepon» (b1.B.J1B.9.2)
1. leab TMCHUNIMHBI — PAa3BUTHE Y CTYJICHTOB OakanaBpuaTa MPaKTUYECKUX HABBIKOB IO
MPOBEJICHUIO UCCIIEIOBAHUI MTOJMMEPOB Ha Pa3IMYHBIX CTAIUSAX Mpoliecca nepepaboTKu.
2. B pe3yabTaTe U3y4yeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:
Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3BI U
YCTaHABIIMBATh TPAHULBI WX MPUMEHEHHUS, NMPUMEHITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/JICJIUPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

=

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHYECKHX JJIEMEHTOB, COCIMHEHHUN
MaTepraJioB Ha UX OCHOBE JJIs peleHus 3a1a4 npodeccronanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHMYECKYI0 WH(POPMAIMIO, OTCYECTBEHHBIH |
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHBIE TIOHSTHUS M OIIPEICIICHNUS, OTHOCSIINECS K U3y4aeMOW AUCIMILUINHE;

- (axTOphl, BIUSIONIME HA IPOIECC MEepepadOTKH W IMOJYYCHHE H3ACIHH TpeOyemoro
Ka4ecTBa;

- TEOPETUYECKHE OCHOBBI M BO3MOXXHOCTH METOOB, MCIOJB3yEMBIX MPU HMCCIECIOBAHUU
HOJIMMEPOB;

- ipuOOpBl U 00OPYOBaHUE, IPUMEHSEMbIE JJIS1 IPOBEICHHS UCCIIEIOBAHUI MOJIMMEPOB B
nporecce nepepadoTKu.

Ymemy:

- 00ocHOBaHHO BBIOMpaTh HamOojee S(PPEKTUBHBIA METON WM KOMIUIEKC METO/I0B
HCCIIeJOBaHMS NIepepabOTKU TTOJIMMEPOB;

- aHAJIM3UPOBATH PE3YJBTATHl UCCIECIOBAHUH MOIMMEPOB, MMOTYUYCHHBIC C HCIOIb30BaHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.

Braoemy:

- uH(pOpMaLUeld O CYIIECTBYIOIIMX METOAAX HMCCIICAOBAHUS W HCIBITAHUH MOJIMMEPOB M
IPUMEHSEMOM IIPH 3TOM 000PYyI0BaHUM;

- croco®aMu MHTEPIIPETAMH U 00PaOOTKHU MOITYYEHHBIX PE3yIbTaTOB;

- mpueMamMH IOMcKa HWHGPOpPMAMM O METO/JaX M METOAMKAX, a TaKKe pe3ylbTaTax
UCCIICIOBAHMS MTOJTUMEPOB C HCIOJIB30BAHUEM Pa3IMYHBIX METOJOB B ceTH VHTEpHET M ApYyrux

pecypcax.
3. Kparkoe conepxxanue JMCUMILIAHBI:

Paznen 1. UcciaenoBanue nepepadoTK TePMONIACTOB

1.1 IMoaroroBka K BBINOJHEHUIO J1a00OpaTOpPHBIX pador. U3roroBjieHue o0pa3inoB
TEPMOILIACTOB /ISl IPOBEICHHs HCCTe0BAHMIT

Beenenne. MHcTpykTax mno texHuke OezomacHocTu. Onpoc oOyyaromuxcs Mo NpaBHiiaM
NOBEJCHUS B JAa0OpaTOpUM M TEXHUKE O€30MacHOCTH. 3alojIHEHHE S>KypHala [0 TEXHUKE
6e3omacHocTH. OCHOBHBIE TPEOOBAHUS K BEACHUIO JTa0OPATOPHOTO XKypHalia, MOATOTOBKE U 3aIUTe
1a00paTOPHBIX padoOT.

JlaGopaTopnast padora Ne 1.




[lens paboThl: O3HAKOMJIEHHE CO CIOCO0aMH TMOJyYeHHUs OOpasloB TEPMOILIACTOB;
NOJy4YeHHE 00pa3lioB TEPMOILUIACTOB METOOM JINThS ITOJT JaBICHHEM.

OOBEKTHI: TPaHyIMPOBAHHBIN MU MIOPOIIKOOOPA3HbIM TEPMOILIACT.

OO6opynoBaHue: JIMThEBAs MallMHA C JIMTHEBOM (OPMOUM sl TOMydeHHUss 0OpasloB B
COOTBETCTBUU ¢ pazMepami, yctanoBiaeHHbIMU ['OCT 21341-2014.

CymHocTs pabOThl COCTOMT B O3HAKOMJIEHMH €O CHOCOOaMHU MOJy4YeHHs oOpa3lioB
tepmoriactoB B coorBercTBUM ¢ ['OCT 33693-2015 u 'OCT 12019-66 u nonydenun oOpasioB
TEpPMOILJIACTOB METO/0M JIUThs 1MoA JaBieHueM. [Ipu mpoBeaeHnu naHHON paboThl oOydarouiuecs
UCTIONIB3YIOT 3HAHUS U HABBIKH, OJYUYCHHbIE TP BHITIOJIHEHUH J1a00paTOPHOTO MPAKTUKyMa B Kypce
«TexHonorust 1 000pyI0OBaHKE MPOLIECCOB MEPEPAOOTKH MOTUMEPOBY.

1.2. Onpenesnenne TeNJIOCTONKOCTH TEPMOILIACTOB 10 MapTteHcy

JlaGopaTopuas pabora Ne 2.

Lenp paGoThl: ompeneieHne TEIIOCTORKOCTH 1o MapTeHcy o0pas3ioB, HMOJIYYEHHBIX MPHU
BBITIOJIHEHUH J1abopaTopHOi paboTsr Ne 1.

OOBeKTHI: 00pa3ibl TepMoIUIacTa, ¢ pasmepamu, coorBeTcTBytonumu ['OCT 21341-2014,
MOJIyYEHHBIC TTPY BBITIOJTHEHUH JTa00paTopHOU padboThl Ne 1.

Ob6opynoBaHue: neyb A U3MEPEHHS TEINIOCTOMKOCTH, TEPMOMETPHI.

CymHocTh pabOTBl COCTOMT B ONPEIECIIEHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPAaBHEHHUU
MOJIYYEHHBIX 3HAYEHUW CO CIPABOYHBIMH JAHHBIMU M YCTAHOBJICHHMH MAKCHMAJIBHO JIOMYCTHMOM
TEeMIEPATyPbI KCIUTyaTalluH U3JIE€IHM, U3TOTOBJICHHBIX U3 HUCCIEAYEMOTo MOJIUMEpa.

1.2. Onpenesienne 1e)opMANMOHHO-TIPOYHOCTHBIX U A/IT€3HOHHBIX CBOICTB 00pa3loB
TepPMOILJIACTOB

JlaboparopHas pabota Ne 4.

Lenr paboThl: M3ydeHUE BIMSHUSA TUTACTU(UKANMH Ha Je(OpMAMOHHO-TIPOYHOCTHBIC H
aJre3MOHHBIE CBOICTBA IOJIMMEPOB.

OOBeKTHI: TepMOIUIACT (TTOTMBUHIIIAIIETATHAS] TUCTIEPCHUS ), TUTACTU(PUKATOP.

OO6opynoBaHue: CTEKISIHHBIE CTaKaHbI, OIOpeTKa, Mellajka, IUICHKa aHTHAATe3WOHHAs,
JeIepUH, CYIIWIBHBIN IKad, pa3pblBHAS MAallWHA JJs WCHBITAHUS IJICHOYHBIX MAaTEpUAJIOB,
yHUBEpCabHas UCTbITATEIbHAS MAIIUHA.

Pabota cocTouT U3 1ByX 3Tanos:

1. IIpurorosnenue miacTuUIMPOBAHHON MOJUBUHIIIAIICTATHON AMCIIEPCUU C PA3THIHBIM
COJIEpKAHWEM ITUTACTH(HUKATOpa M M3TOTOBJICHHE TUICHOK M3 MCXOMHOW W TUIACTH(HUIIMPOBAHHOU
NOJMBUHWIALIETATHOM JUCIEPCUU IyTEM HAHECEHUS Ha AaHTHAJIre3MOHHYIO TIOJUIOKKY C
MOCJICTYIONIEH CYIKOW B cymmibHOM mkady npu Temmneparype 105 °C. IIpoBoasaT pacTsokeHue
MOJlyUYEHHBIX IUICHOK Ha pa3pbiBHOM MamuHe. [0 MogyyeHHBIM SKCIEPUMEHTAIbHBIM JaHHBIM
CTPOSITCS. JUHAMOMETPHUYECKHE KpPHUBBIE W PACCUMTHIBAIOTCS MPOYHOCTH M OTHOCHUTEIbHBIE
YAJIMHEHUS IPU PACTSKEHUH U pa3pbIBe.

2. Tlomydyenue oOpasmoB IJisi ONMpPENENICHUs aAre3MOHHON MPOYHOCTH IyTeM HaHECEHUs
UCXOAHOW W TMIAacTU(G)UIMPOBAHHBIX TMOJMBUHUIALCTATHBIX JHUCIIEPCHM HA MpeABapUTEIHHO
BBIPE3aHHBIC MOJIOCKH JIeICpUHA, CKJICHBAaHUH U3 MOMAPHO BHAXJIECT, BBIACPKKE B TeUeHHE 2 4 0e3
rpy3a u 1 4 mox rpy3om, co3garommm gasierue 0,001 MIla. [Toxydennbie 00pa3iibpl HCHBITHIBAIOT HA
pacTsKEHUE M PACCUUTHIBAIOT aT€3UOHHYIO MPOYHOCTD MIPH CIBUTE.




B pesynbpTare npoBeAEHHBIX HCCIEIOBAHUIN AETAeTCs BBIBOJ] O BIUSHHUU IUIACTU(DUKALIMM HA
BEJIMYMHY J1€()OpMAIIMOHHO-TIPOYHOCTHBIE U aiT€3UOHHBIE CBOWCTBA MTOJIMBUHIIIALIETATA.
1.3. Bansinue HanoJIHeHUs1 HA NepepadaTbIBaeMOCTh TEPMOILIACTOB

JlaboparopHas paboTa Ne 3.

enp paboThl: W3yueHWE BIMSHHS HAMONHHUTEICH Ha IMOKa3aTelb TEKYYeCTH pacIlIaBOB
TEPMOILIACTOB.

OOBEKTHI: TEPMOIUIACT - HE HATIOJHEHHBIN U C Pa3JIMYHBIM COACPKAHNEM HAITIOJTHUTEISL.

O6opynosanue: npudop UMPT-M, Becsl, cekyHaoMep, TPUCTIOCOOJICHHE IJIsT Cpe3a CTPEHT
MOJINMEpA.

CymHocTh paboThl COCTOMT B ONPENEICHUM MOKa3aTess TEeKy4ecTH paciiiaBa o0paslioB
TEepMOIUIacTa C Pa3NUYHON CTEMEHBI0 HATIOJHEHUS MpHU 3aJaHHBIX TEMIEpaTypax M Harpy3kax H
BbIIaye 3aKIIOYEHUS O BIMSHUM HAIOJHEHUS Ha TMepepadaThiBaeMOCTh MOJHMEpa, BbIOOpe
s dexTrBHOrO MeTO1a IEpepabOTKH HAIOJTHEHHOTO TEPMOILTACTA B U3ICIHS.

[IpoBenenue ycTHOrO ompoca o Temam pasnena 1.

Pa3nen 2. UccienoBanue nepepadoTky peakTonJIacToB

2.1. [IpurorosjieHHe 00Pa3LOB PEAKTOIIACTOB JISl HCCJIEI0BAHUI

JlaboparopHas pabota Ne 5

enp paboThl: MOATOTOBKA OOpPA3LOB PEAKTOIUIACTOB [UIA TNPOBEACHHUS HCIBITAHUN U
UCCIICIOBAaHMI TIPU BBIITOJIHEHUH J1a00paTOpHBIX paboT Ne 6 u 7.

OOBEKTHI: PEaKIMOHHOCIIOCOOHBIC OJUTOMEPHI, KAay4yKH, OTBEPIAUTEIH, CIIOCOOHBIC
OTBEP)KIAaTb TEPMOPEAKTHBHBIC OJUTOMEpPhl NPU HOPMAJBHBIX YCJIOBUSX U TOBBIIICHHBIX
TEMIIepaTypax.

ObopynoBanue: CymImiIbHBIN mKad, GOpPMBI ISl TOTydeHHsT 00pa3IoB.

CymHocTh pabOTHl COCTOUT B NMPHUTOTOBICHUH KOMIO3HINN, COCTOSIINX U3 PEAKIIMOHHOTO
ONIUTOMEpa W OTBEPAUTEINSA, W TOJNyYeHHH OOpa3llOB PEaKTOIUIACTOB, COJEPKAIIUX Pa3IHIHOE
KOJIMYECTBO OTBepauTesss. OOpasbl MOMy4arOT METOAOM CBOOOJHON 3aJMBKH B (OPMBI C
NoCNeAyIoel BBIACPKKON IMPH HOPMAaJbHBIX YCIOBUSAX WM B CYIIWIBHOM IIKady (Bpems
BBIJIEP)KKHU YKa3bIBaeTCs MPENoJaBaTesIeM).

2.2. N3yuyeHmne BJIHMSIHMSI COCTABA M YCJIOBHH OTBEpKJAeHHSI HA CTelNeHb Ha0yXaHusi
3J1aCTOMEPOB

JlaGoparopHas paboTa Ne 6

Lenp pa®oThl: U3yueHUE BIUSHUS COACPKAHUS OTBEPIAUTEINS M YCIOBHI OTBEpXACHUS Ha
CTeTNeHb Ha0yXaHUsl OTBEP)KJICHHBIX Kay4yKOB.

OObekThl: 00pa3lpl, MOJIY4YEHHBIE TNpU TpoBeAeHHH JabopaTopHoil paboTel Ne 5,
pPacTBOPUTEIIH.

O6opynoBanue: npudop [oraakuna, pe3uHoBas TpyIia, BECHI.

CymHOCTh pabOThl COCTOUT B OIpeeICHIUH KMHETUKH HaOyXaHUsi 00pasIoB, COJIEPKAIIIX
pa3IMyHOEe KOJMUECTBO OTBEPIUTENS U OTBEP)KICHHBIX P HOPMAJIbHBIX YCIOBUSAX U MOBBIIICHHOM
TeMIepaType.

Ha npubGope JloraakuHa mosydaroT JaHHblE 00 00beMe pacTBOPUTENS, IOIJIOIAEMOIo
o0pa3laMd ¢ TEYCHHEM BpEeMEHH. 3Has IUIOTHOCTh pPACTBOPUTENS, OMNPEACISAIOT Maccy
MOTJIOIIEHHOT'O PAaCTBOPHUTENSI U PACCUUTHIBAIOT CTENeHb HaOyXxaHus. CTpOSAT 3aBUCUMOCTb CTEIICHU
HaOyXxaHUs OT BpeMeHH. Ha OcCHOBe aHanm3a TONYYEHHBIX PE3yJIbTAaTOB JENAIOTCS BBIBOJABI O
BIIMSTHAY COZICP)KAaHUSI OTBEPUTENSI U YCIIOBUN OTBEPIKICHHUS HA CTETICHb HA0yXaHHS KaydyKOB.

2.3. U3yuyeHne BJIMSHUSA COCTABA HA CBOMCTBA OTBEPKACHHBIX KOMIIO3UIIUIA

JlaGoparopHas paboTa Ne 7.




Henp paboTel: wW3yyeHHE BIUSHUS COCTaBa OTBEPXKACHHBIX KOMIIO3UIMI Ha UX
nehopMallmOHHO-TIPOYHOCTHBIE CBOMCTBA U YJIAPHYIO BSI3KOCTb.

OOBeKTHI: 00pa3iipl, TOJYYCHHBIC TTPH MPOBEICHUN JabopaTopHOI paboThr No 5.

OO6opynoBaHue: MallvHa U1 UCIIBITAHUS HA PACTSHKEHHE, YHUBEpCaabHas UCTBbITATEIbHAS
MmarnHa, «Konép» mist onpeneneHus yaapHoOi BI3KOCTH.

CymHocTh paboThl COCTOUT B OMpPEEICHUH Ha UCIBITATEIbHOM 000pYIOBAaHUU MIPOYHOCTU
IpU PacTSKEHUH M U3rH0e W yJapHOH BA3KOCTH OOPAa3IOB, COAEPKAIIUX PA3TUYHOE KOIUYECTBO
orBepautens. [lo pe3ynpTaTam UCHBITAHUI PACCUUTHIBAIOTCS ONpeaelsieMble cBoiicTBa. [lemaercs
3aKJIIOYCHHE O BJIMSHUU COCTaBa Ha JAe(opMaroHHO-POYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH
OTBEPkJICHHBIX KOMITO3UIII COMPOTUBIISITHCS YAAPHBIM BO3ICHCTBHUSM.

2.4. Bausinue ycj0BHUii nepepadoTKM HA TEXHOJOTHYECKHE CBOICTBA PEaAKTOIIACTOB

Jlaboparopnas pabota Ne 8.

Lenp paboTel: ompenereHWe BSI3KOCTH, HWHIYKIMOHHOTO TI€pHOJa U BPEMEHHU
KU3HECITOCOOHOCTH KOMIIO3HIINIA, OTBEPKIAEMbIX MPH PA3TUYHBIX TEMIEPATYPHBIX YCIOBHUIX

OOBEKTHI: PEaKIIMOHHOCTIOCOOHBIE OJIMTOMEPHI, OTBEPAUTEIH.

Ob6opynoBanue: BUCKO3UMETp «PeoTecT», Bechl, CTakaHbl CTEKJISIHHbIE JUIsl IPUTOTOBIICHUS
KOMIIO3HULIM.

CymHocTh paboThl COCTOMT B MPUTOTOBJIEHUH KOMIO3MLIMHU W H3YYEHUM JUHAMUKU
U3MEHEHHUsl €€ BSI3KOCTH IPH TPEX pAa3IMYHBIX TEMIEpaTypax; ONpEeAECHUU MO MOIYyYEHHBIM
KPUBBIM  3aBHUCHUMOCTH BSI3KOCTM OT BpPEMEHHM MHAYKLIHOHHOIO TIEpUOAa U  BpPEMEHU
KU3HECIIOCOOHOCTH KOMITO3ULIMH, a TaKKe pacyeTe SHEPrMHM aKTHUBAIMU BS3KOTO TEYEHHs IO
JAHHBIM, TIOJYYEHHBIM U3 rpaduKa 3aBUCUMOCTH BS3KOCTU OT 0OpaTHOW TeMieparypsl. Jlemaercs
3aKJIIOUEHHUE O BIMSHUU TEMIEPATypHBIX YCIOBHUI mepepabOTKH Ha TEXHOJOTHYECKHE CBOWMCTBA U
SHEPrUU aKTUBAIUH BS3KOTO TEUEHUS PEaKTOIIACTUYHBIX MOJIUMEPOB.

YcTHBIN ONpoc 1o TeMaM paszena 2.

4. O0beM yueOHOH TUCHHIJIMHBI

Ob6Bvem
Buabi yueOHo# padoThI B 3auernbix | B akamem.
eIMHUIIAX gacax
OO01asi TPY10eMKOCTh JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 0,33 12
Jlexuun (Jlek) - -
JlaGopatopusie padotsl (J1ab) 0,33 12
[TpaxTrueckue 3ansatus (113) - -
CamocrosiTebHas padora (CP): 2,56 92
Bua koHTpoOJIA: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«HccaenoBanue Jakokpacounbix Mmatepuaiaon» (b1.B.J1B.9.3)

1. Heap AucuMNIMHBI: O3HAKOMIICHUS OaKalaBpOB C METOIaMHU UCTILITAHUS M UCCIIEIOBAHUS
CBOICTB TakoKpacoyHbIx MatepuanoB (JIKM) u noaumepHbIx makokpacodHbix mokpeiTit (JIKIT).

2. B pe3yabTaTe U3yuyeHHUs IMCHUIJIMHBI 00y4aIOIIMIACA M0 NMporpamMMe dakajiaBpuara
HOJIKEH:

Obradamse CIETYIONIMMA KOMIIETCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATHh U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pE3yJNbTaTOB M OLEHUBATh MOIPEIIHOCTH, BBIIBUraTh THUIIOTE3bl U
YCTaHABIMBATh TPAHULBI MX IPUMEHEHHUs, NPUMEHITh METOAbl MAaTEMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCTIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJb30BATh 3HAHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCAUHEHUN U
MaTepualioB Ha UX OCHOBE JJIS peleHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- OCHOBHbIE HOpPMaTHBHBIE IOKYMEHTHI, Kacalolluecs MpuOOpOB, METOIOB U METOIUK
ucnbelTadusa 1 uccienosanus JIKM u JIKII.

Ymemy:

- MPOBOANTH HcTbITaHus U uccnenoBanus JIKM u JIKII.

Braoemy:

- MIpUHIMIAMH pabOThl HA OCHOBHBIX NMpHOOpax Ui UCTBITAHUS U MCCIEIOBaHHUS CBOMCTB
JIKM wu JIKII.

3. KpaTkoe copepxkanue QM CHUIITHHBI

HccnenoBanue OCHOBHBIX CBOWMCTB kuakoro JIKM u wn3ydeHHe METOABI MCIBITAHHUS:
onpenenenue Bsi3kocT 1Mo 'OCT 8420 (MCO 2431),kaxymeiicst Bsizkoctu o bpykdunpay T'OCT
25271-93 ( UCO 2555, UCO 2884) , maccoBoii gonu Heaeryunx Bemect mo 'OCT 31939-2012 (
NCO 3251:2008), crenenu nepetupa no ['OCT P 52753 (UCO 1524), yxpsiBucroctu no 'OCT 8784
( UCO 2814), pacrekaemocty, crenenu Beicbixanus mo ['OCT 19007-73.

Omnpenenenust ocHOBHBIX nedekroB JIKII B coorBerctBum: ¢ ['OCT 9.032. Meromabl
OIpeeNIEHUs aAre3un NOKpbITHH 1 aare3nonHoi npoynocty JIKII B coorBerctBuu ¢ I'OCT 15140-
78 ('OCT 27890-88, 1S0O2409, ASTM D3359). Metoas! onpeeiaeHus TOMIIMHbBI JJAKOKPACOYHBIX
nokpeiTuii B cootBeTcTBUU ¢ ['OCT P51694-2000 (MCO 2808-97). MeTo bl onpeienieHust TBEpIAOCTH
nokpbITHs B cootBeTcTBUU ¢ ['OCT P 54586-2011 (MCO 15184:1998) 'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, ISO 6272. Metonbl ompeneieHus >IaCTUYHOCTH
nokpseItus npu uzrude B coorsercteuu ¢ 'OCT P 52740-2007 (MCO 1519:2002) I'OCT P 50500-93
(MCO 6860-84) u I'OCT 6806-73, MCO 151928. Metoas! onpenenenus npounoctu JIKII mpu ynape
B cootBercTBHM ¢ ['OCT P 53007-2008 ( UCO 6272-1:2002, UCO 6272-2:2002)) u T'OCT 4765-73.
Omnpenenenne kopposzuonHoctorikoct JIKII mo crangapram ISO 12944 | ISO 9227 . CrannapTsl
ASTM-B-117 wmu ISO 9227 wuchnelTanus B KamMepe COJNSIHOTO Tymana. OmpeneicHue
koppo3uonHocTorikoct JIKII B coorBerctBuu 'OCT P 9.905-2007 (MCO 7384:2001). UcnbiTanuit
Ha cToikocTh B atMmochepHbix ycioBusix nmo ['OCT 6992-68. OmnpeneneHue W3HOCOCTOUKOCTH
nokpeiTuid o 'OCT 20811 meron A, meton b, ASTMD 2486. TpeboBanus 1o creneHu Ojecka
MOKPBITHH 17151 pa3nuuHbIX Gaktyp (o 6neckomerpy ®b-2 ). [Ipunnunst onpenenenus usera JIKIT
no cucteme RAL u NCS(NaturalColorSystem),



Omnpenenenne BogoctorikocTH, cosiectoiikoctu JIKIT (ucneiranms Ha croiikocts JIKIT B

xuakux cpenax) B coorBerctBur ¢ ['OCT 9.403-80 metox A ('OCT P 51691—2008).

4. O0beM y4eOHOH JUCHUNJIMHBI:

Ob6Bvem
Buabi yueOHoii padoThl B 3auernbix | B akamem.
eIMHUIIAX gacax
OO01asi TPY/10eMKOCTb JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 0,33 12
Jlexmum (JIek) - -
JlaGopatopusie padotsl (J1ab) 0,33 12
[Tpaxtrueckue 3anstus (113) - -
CamocrositeabHas padora (CP): 2,56 92
Bua koHTpoJs: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Y4eOHas npakTuka» (b2.Y.1)

1. Iesb yueOHOI NPAKTUKHU: TT0JTy4YeHHE CTYACHTaMH OOIIMX MPECTaBICHUNH 00 OCHOBHBIX
BUJaX IOJIMMEPOB M IOJMMEPHBIX KOMIIO3MLIMOHHBIX MAaTEpUaIOB HAa UX OCHOBE, 3HAKOMCTBO C
XUMHUYECKOW TEXHOJOTHEW MX IMOJNYy4YeHHs, a TaKKe MOJY4YeHHE MEePBUYHBIX NMPO(EeCcCCHOHATBHBIX
YMEHUM M HaBBIKOB IIyTEM CaMOCTOSITEIBHOI'O TBOPUYECKOI'O BBHINIOJHEHUS 3a]a4, IMOCTaBJIECHHBIX
IIPOrpamMMOi MPAKTUKHU.

2. B pe3yabTare NpoOXoxAeHUs] y4eOHOH NMPAKTHKH oO0ydaloluiics Mo mporpamme
0akaJaBpHATA J0JIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM W HCITOJIB30BaTh TEXHHUECKHE CPEJICTBA JJISi M3MEPEHHsI OCHOBHBIX ITapaMeTpPOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOWCTB ChIpbst U npoaykiuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YHCIEHHBIE METO/Ibl PELICHHS MOCTABICHHBIX
3aJa4, HCIOJIb30BaTh COBPEMEHHbIE MH(DOPMAIIOHHBIE TEXHOJOTHH, IPOBOIUTH 00pabOTKY
nH(GOpPMaLIMU C UCIIOJIb30BAHUEM IPUKIIATHBIX MPOTPAMMHBIX CpelcTB cdepbl MpodeccuoHaIbHON
JESTENIbHOCTH, HMCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUM M 0a3bl JaHHBIX B CBOEH
npodeccnoHanbHOM 007aCTH, MaKeThl MPUKIATHBIX MPOTpPaMM ISl pacueTa TEeXHOJOTHYECKHX
napameTtpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO MCIOJb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 KAa4eCTBY, CTAaHAAPTU3ALUU U
CepTUPUKAIMHA TPOTYKTOB M W3ICIIUH, AJIIEMEHTHl SKOHOMHYECKOTO aHalM3a B IMPAKTHYECKOU
nesrensHocTH ([TK-3);

- CIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUusT MNpu pa3padboTke
TEXHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CHOCOOHOCTBIO HCIIONIb30BaTh TMpaBWiIa TEXHUKU O€30MacHOCTH, MPOU3BOIACTBEHHOU
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpPaHbl TPy/a, U3MEPATh U OLIEHUBATh apaMeTPhI
IPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa, 1 BUOpAIH,
ocseieHHocTH padouunx mect (ITK-5);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTPAUBATh M OCYIIECTBIATH MPOBEPKY O0OpYyIOBAaHUS U
nporpamMmHusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPUIAKTHUECKHE
OCMOTpPBI M TEKYIIUHA PEMOHT 00O0pYJOBaHUS, TOTOBUTH OOOpPYAOBAaHHWE K PEMOHTY M MPHUHUMATH
obopynosanue u3 pemonTa (ITK-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILUTyaTallii BHOBb BBOAMMOT0 00opynoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, T0A0MpaTh 000pyI0BaHuUE,
TOTOBHTH 3asBKH Ha NMpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CHnocOOHOCTBIO TIPOBOAWTH AaHANU3 CHIPbS, MAaTEPHUAIOB K TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananu3a (ITK-10);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS U MapaMeTpOB TexHomornyeckoro mpomecca (ITK-11);

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOJAUTH (PU3NYECKUE M XUMUYECKUE IKCIECPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
yCTaHABJIMBATh TPAHMULBI HUX TPUMEHEHHUS, MPUMEHATH METOAbl MaTeMaTHYECKOro aHaliu3a Hu
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (I1K-16);



- TOTOBHOCTBIO NPOBOJUTH CTAHAAPTHBIE U CEPTU(PHKALMOHHBIC MCIBITAaHUS MaTEpUaIoB,
u3enuil 1 TexHoaoruueckux mporeccos (IIK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMMUYECKHX 3JIEMEHTOB, COCIMHEHUH MU
MaTepHajIoB Ha UX OCHOBE /IS pelleHus 3a1a4 npodeccuonanbaoi nesirensHocty (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA ISl pEIIeHUs
BO3HHUKAIOMUX (U3NYECKUX 3a7ad, CaMOCTOSATENIILHOTO NMPUOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
NOHUMAHHUS MPUHLUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YMCJIE BBIXOIANIMX 3a IMpeneibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3y4aThb HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams.

- OCHOBHbBIE BU/IbI ITOJIUMEPOB;

- OCHOBHBIE CIIOCOOBI M TEXHOJIOIMYECKHE MapaMeTphbl MPOU3BOJCTBA W/WIN MepepaboTKH
HOJIUMEPOB.

Ymemy:

- OTIpECTIATh BUJ U Ha3HAUEHHE MTOJMMEPOB W/WIIH U3JETUI Ha MX OCHOBE.

Braoemy:

- KOMIUIEKCOM IE€PBOHAYAIbHBIX 3HAHUN M MPEJICTaBICHUH 00 OpraHu3aluy IpOM3BOJICTBA
pa3IMYHBIX NOJIMMEPOB U/WIN UX NepepaboTKy;

- HaBBIKAMU M3JIOKEHUS IMOJyUYEHHBIX 3HAHMH B BHJE OTYETa O MPOXOXKJIECHUM HPAKTUKH,
ONMCAaHUS MCXOJIHBIX MaTepHalloB, TEXHOJOTMYECKON CXEMbI IPOM3BOJICTBA, KOHTPOJIS KauyecTBa
FOTOBOM MPOAYKLUH.

3. KpaTkoe coaep:kaHue yueOHOIi NPaKTHKH:

VY4eOHast mpakTHKa IPOBOIUTCA B 4 ceMecTpe B (popMe TEOPETUIECKIX 3aHATHH 1 SKCKYPCHIA.

1. O3HakOMIIEHHE C UCTOpUEH MPOU3BOACTBA W/HIIU MEePepabOTKH MOIUMEPOB, UCXOIHBIMU
NPOAYKTaMHU Ul UX HOJTYUYEHHUS.

[lonmumepHBle MaTepuanbl U UX MECTO B MUCTOpUHU uesioBedecTBa. IlepcrekTuBbl pa3BUTHS
(YHKIMOHAJIBHBIX NOJMMEPHBIX MAaTEPHAIIOB.

[ocemnienne TeMaTHUECKUX HKCIO3ULIUI My3€€B U BHICTABOK.

2. Ilocemienne efCTBYIOMNX NPEANPUATHIA 110 TPOU3BOICTBY HITH NEPEepadOTKE MOJIUMEPOB.

O3HaKoOMJICHHE C OCHOBHBIMU TEXHOJOIMYECKHMMHM CTaIUSIMH U CIIOCOOaMM MPOHM3BOJICTBA
MIOJIMMEPOB, CBOMCTBAMH M3/IENIUH 1 001aCTIMU UX IPUMEHEHHUSL.

3. O3HakoMIIEHHE C TIEPCIEKTHBHBIMH HAayYHBIMH pa3pa0OTKaMu B 00JacTH CO3/MaHUS U
IPUMEHEHHs TOJMMEPHbIX MaTepHajoB pa3IMYHOro Ha3HaueHus. IlocemieHne Hay4dHbBIX
nabopaTopuii kadeap U 3HAKOMCTBO C OpraHU3aIMEH pabOThl B UCCIIEA0BATEIBCKON 1Ta00paTOPHH.

4. IToaroToBka oT4eTa O MPOXOXKICHUH YUEOHOM MPAKTUKH.

TpeboBanust, npeabsBIsieMble K HATMCAHUIO U TPEACTABICHUIO OTYETA.

KonkperHoe copaepkanue y4eOHOW NMPaKTHKH OIPENENIeTCs C y4eTOM BO3MOXKHOCTEH M
UHTEpECOB Kadeapbl, OpraHU3YIOLIEeH MPAKTUKY, U TPUHUMAIOIIEH OpraHu3alHH.



4. O0beM y4eOHO NPAKTHKH:

Buabl yueOHol padoThI

0O0beM

B 3auernpix | B akanem.

CANHHUIIax qacax
OO6masi Tpy10eMKOCTh TUCIUIIIHHBI M0 Y4eOHOMY MJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108

Buja uTOroBOro KOHTpPOJIA: 3a4eT ¢ OLEHKOI




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Hay4Ho-uccaenoBarenbckas padora» (b2.H.1)

1. Heas Hay4yHO-MCCJIEeA0BATEIbCKOH pPadoThl: (QopMupoBaHHE NPOPECcCCHOHATBHBIX
KOMIIETEHIIMH NOCPEICTBOM IUIAHMPOBAHUS M OCYLIECTBJICHUS SKCIIEPUMEHTAIBHONW AEATeIbHOCTH
Ha OCHOBAHMU M3YYEHHBIX JUCLUIUIMH, B TOM YMCJIE CIIEHUAIbHBIX, 1 CAMOCTOSATEIBHO U3YUEHHON
UH(pOpMaLNY.

2. B pe3yabTare BbINOJHEHUS HAYYHO-HCCIEI0BATENbCKOH padoThl 00ydyarouuiicst mo
nporpaMMe 0aKaJiaBpuaTa J0JKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PUINYECKUE U XUMUUYECKUE IKCIEPUMEHTHI,
MPOBOAUTE 00pa0OTKY WX pPE3yJbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIIBUTaTh THUIIOTE3BI U
YCTAaHABIIMBATh TPAHUIIBI WX MPUMEHEHHUS, MPUMEHITh METOAbl MATEeMaTHYECKOTO aHalu3a |
MO/ICITHPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO Hecieaopanus (ITK-16);

- TOTOBHOCTHIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE MCIBITAHUS MaTEpUaJIOB,
u3genuil 1 TexHoaoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIeHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DU3MYECKHX TEOPHH ISl peIIeHUs
BO3HUKAIOIINX (DU3MUECKHUX 3a/lad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NYeCKUX 3HAHUH, s
MOHUMAaHUS TPUHIUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCIE BBIXOSAIINX 32 IMPEaeibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHMUYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaTuke uccienoanus (ITK-20).

3Hamw:

- IOPSIIOK OpTaHHU3aINH, IJIAHUPOBAHUS U MPOBEICHUS HAyYHO-UCCIIEI0BATEIbCKUX PadoT ¢
UCIIONIb30BAaHUEM TOCIEIHUX HAYUYHO-TEXHHUUECKHUX JIOCTIKEHUH B OOJIACTH CHHTE3a MOJIUMEPOB,
MOHOMEPOB U MaTE€pPUAJIOB Ha UX OCHOBE;

- TEOPETUUYECKUE OCHOBBI MTOTYYEHHUSI U TPUMEHEHNE HOBBIX MOJIMMEPHBIX MaTePUAIIOB;

- METO/bI X TIOJIXO/IBI IO OIIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX MOJMMEPHBIX MaTEPHUAJIOB.

Ymems:

- OCYNIECTBJIATh IOUCK, OOpaOOTKYy W aHaIW3 HAYYHO-TEXHUYECKOW HH(POpMAIUH 10
npOodUIIO BRIMOIHIEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTb Ha COBpPEMEHHBIX MPHOOpax W YCTAaHOBKAX, OPraHH30BBIBATH IPOBEACHUE
SKCIIEPUMEHTOB U UCTIBITAaHU, IPOBOIUTH UX 00PaOOTKY U aHAIU3UPOBATH PE3yIbTATHI;

- IPUMEHSATh TEOPETHUUECKUE 3HAHMS, MOJYUYCHHbIC MPU M3YUYEHUU €CTECTBEHHO-HAYUHBIX
JUCUUILIUH JJI1 UHTEPIPETAIIUU SKCIIEPUMEHTAIbHBIX JaHHBIX.

Bnademp:

- HaBbIKAMHU OOpAIlEHWS C HAyYHOM M TEXHUYECKOW JIMTEpaTypod U BBICTpAWBAHUE
JIOTUYECKHUX B3aUMOCBS3EH MEXKITY Pa3IUYHBIMU JTUTEPATYPHBIMU HCTOYHUKAMU;

- HaBBIKAMH MOCTPOCHHUS MPUINHHO-CIIEJICTBEHHBIX CBSA3EH MEXy IKCIEPUMEHTAIbHBIMU U
TEOPETUUECKUMH JTaHHBIMU.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

B mporecce ocBoeHMs AUCIUILTUHBI O0YUYaIOIIUICS JOMKEH MOATOTOBUTh U MPEICTaBUTH K
3allUTe HAay4YHO-HCCIeA0BaTenbckyo padbory (HUP), BHIMOTHEHHYIO HAa COBPEMEHHOM YPOBHE



pa3BUTHSI HAYKH M TEXHHKH M COOTBETCTBYIOIIYIO BBIOPAaHHOMY HANpPABJIICHHIO IOJATOTOBKH W
nporpamme oOy4eHHsI.

B mpencraBnennonn k 3ammre HMP [nomkHBI NONYYUTH pa3BUTHE 3HAHUS W HABBIKH,
MOJTyYeHHBIE 00YyYarONIMMCSI IPU OCBOSHUU MPOTrpaMMBbl OakanaBpHara, B TOM YKCIE MPU U3yUYESHUN
crenuanbHbiX aucuuiuivH. IlpencraBnennas x 3amure HUP nomkHa copepkaTh OCHOBHBIE
TEOPETUYECKUE TIOJO0XKEHUSA, SKCIEPUMEHTAIBHBIE PE3YJbTAThl, NPAKTUUYECKHE JOCTHKECHUS U
BBIBOJIBI IO padoTe.

4. O0beM HAy4YHO-HCCJIEI0BATEIbCKONH PadoThI:

O0beM
Buabl yueOHoi padoThI B 3auetnbix | B akagem.
eAMHUIIAX yacax
OO0mast TpPyA0€MKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS 3,0 108
CamocrositeabHasi padora (CP) - -
Bua uTOroBOro KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpousBoacreennas npakruka» (b2.11.1)

1. Heap npou3BOACTBEHHOH NPAKTHKH. IMPAKTHUECKOE H3YyUEHHE TEXHOJOTHUECKUX
LIMKJIOB IIPOM3BOACTBA MOHOMEPOB, IOJIMMEPOB M MaTE€pUAJOB HAa HX OCHOBE, CTPYKTYpbI
OPEANpUATHS, METOJOB M OCOOCHHOCTEH  yNpaBlIeHHs NPOHM3BOJICTBEHHBIM  IPOILIECCOM.
dopmupoBaHue y 00ydaromIerocs CIIOCOOHOCTH BOCIPOM3BOAUTH TEXHOJIOTHYECKHE IPOLECCHI
IPOU3BOJICTBA MOHOMEPOB, IIOJUMEPOB M MaTEpUaJOB HAa MX OCHOBE, B COOTBETCTBHH C
periaMeHTOM.

2. B pesyabraTre NPOXO0KACHHS NPOU3BOJACTBEHHON NPAKTHKH O0y4YAIOUIMICA IO
NporpamMme 0aKaJIaBpUATA JOJIAKEH:

Obnadoams crenyroMUMA KOMIETEHIHSIMHE:

- CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKAN MPOIIECC B COOTBETCTBUHU
C perjaMeHTOM M HCIOJIb30BaTh TEXHHUYECKUE CPEJICTBA JJISi M3MEPEHHsI OCHOBHBIX ITapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHATUTHYECKUE U YUCICHHBIC METObI PEIICHHUS MTOCTABICHHBIX
3a7a4, HCIOJIb30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKy
UH(POPMAIIUU C UCTIONB30BAaHUEM MPUKIIAJIHBIX MPOTPAMMHBIX CPEICTB chepbl MPodheCcCHOHATLHON
NeSITEIbHOCTH, HCIIOJB30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl JaHHBIX B CBOCH
npodecCHOHAIBHON 007acTH, MAKeThl NMPHUKIATHBIX HPOTrpaMM JJIsl pacyeTa TEXHOJIOTMYECKHX
napameTtpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIB30BATh HOPMATHBHBIE JTOKYMEHTHI 10 KAa4eCTBY, CTAaHAAPTHU3ALUU U
CepTUUKAIMHA TPOIYKTOB M W3ICIINH, AJIIEMEHTHl SKOHOMHYECKOTO aHalM3a B IMPAKTHYECKOU
nesrenpaocTH (TTK-3);

- CHOCOOHOCTHIO TPHHUMATh KOHKPETHBIE TEXHHUYECKHE PEIICHHS TpH pPa3paboTKe
TEXHOJIOTUYECKUX TMPOIECCOB, BBIOMPATh TEXHHUUYECKUE CPEICTBA W TEXHOJIOTMH C YYETOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBMJIa TEXHUKHM OE30MAaCHOCTH, MPOU3BOJICTBEHHOMN
CaHMTApUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpPaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphI
MPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH W 3aTa30BaHHOCTH, IITyMa, H BUOpAIIHH,
ocsereHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJa)KUBaTh, HACTPAUBATh M OCYIICCTBIISATH MPOBEPKY O00OpYIOBAaHUS U
nporpamMmHubix cpeacts (ITK-6);

- COCOOHOCTBIO TMPOBEPSTh TEXHUYECKOE COCTOSIHHE, OPTaHU30BhIBATh MPOPHIAKTHICCKUE
OCMOTpPBI M TEKYIIHMH PEMOHT O0OPYAOBaHUS, TOTOBUTh OOOpPYJIOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAUMOT0 00opynoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CHnocOOHOCTBIO TIPOBOAWTH AaHANU3 CHIPbS, MAaTEPHUAJIOB M TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- CIIOCOOHOCTHIO BBISIBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUs M TApaMeTPOB TexHoorndeckoro npouecca (TIK-11);

- CIIOCOOHOCTBIO TUTAHUPOBATh M MPOBOJAUTH (PU3UYECKUE M XUMHUCCKUE IKCIICPHUMEHTHI,
OpOBOIUTH 00pabOTKy HMX pE3y/JbTaTOB W OLEHHBATHh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U



YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMAaTUYeCKOro aHallu3a U
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 Hecieaopanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIC U CepTU(UKANMOHHBIC MCIBITAHUS MAaTEPUAJIOB,
u3zeuii u TexHomorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIMHEHHHA U
MaTepralioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA IS PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CaMOCTOSATEIILHOTO NMPHOOpeTeHHs (U3MUECKUX 3HAHWU, IS
MOHUMAHUS MPUHIMUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBHIO M3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTCUECTBEHHBIH U
3apyOeXKHBIH OMBIT 10 Tematuke uccnenoanus (ITK-20).

3uams:

- TEXHOJIOTHYECKHE MPOIIECCHl U OCHOBHOE TEXHOJIOTHYECKOe 000pyI0BaHKE, HCIIONIE3YyEeMOe
B TIPOM3BOJICTBE MOHOMEPOB, TTOJMMEPOB U MAaTEPHAJIOB HA HX OCHOBE;

- OCHOBHBIC TPUHIIUTIBL, METO/IBI ¥ ()OPMBI KOHTPOJISI TEXHOJIOTMUECKOTO TIPOIIecca U KadecTBa
MPOIYKIIUH;

- OCHOBHBbIE HOPMATHUBHBIE JOKYMEHTBHI MO CTaHAAPTU3AIMU U CepPTUPHUKALUHN MPOTYKIUU
NPEANPUATHI 10 IPOU3BOICTBY MOHOMEPOB, MOJIMMEPOB U MAaTEPHUAJIOB Ha UX OCHOBE;

- MpaBWJIa TEXHUKH OE30MACHOCTH U TMPOU3BOACTBEHHON CAHUTAPHH; OPraHU3AIMOHHYIO
CTPYKTYPY HPEATIPHUSITHUS.

Ymemo:

- WCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI M3MEpPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOTO MPOIECCA, CBOUCTB CHIPHS M MPOAYKIUU MPEATIPUITAN TTOJTMMEPHOTO MPOGUIIS;

- aHAJIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, PEAIN30BBIBATH HAa MPAKTUKE TPeOOBaHUS
HOPMATUBHOM TOKYMEHTAIUH.

Bnaoempy:

- METOJIaMH TPOEKTHUPOBAHUS TEXHOJOTHYECKHX JMHUM, Moa0opa TEXHOJIOTHYECKOTrO
000pyA0BaHUS U YIIPaBICHUS TEXHOJIOTHUYECKUMH MPOLIECCaMU TIPOU3BOICTBA;

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIISITH TEXHOJIOTHUYECKHIA MPOLIECC B COOTBETCTBUH C
periiaMeHTOM.

3. KpaTkoe coaep:xkaHue Npou3BOJICTBEHHOM MPAKTHKH:

[Tpon3BoiCTBEHHAS IPAKTUKA COCTOUT M3 JIBYX 3TAIOB:

® 03HAKOMJIEHHUE C TEXHOJOTHSIMH MOJIMMEPHO-MOHOMEPHBIX IPOU3BOJICTB;

® IIPAKTHYECKOE OCBOCHHE TEXHOJOTHMYECKHX IMPOILECCOB M METOJOB HMX KOHTPOJS Ha
KOHKPETHOM MPEINPHUITHH MO POU3BOICTBY MOJIMMEPOB (MHIUBUIYATBHOE 3a/IaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHSIMM TOJIMMEPHBIX MPOU3BOACTB OCYIIECTBISETCS B BHJE
OKCKYpCUIl Ha TPEANPHUATHS COOTBETCTBYIOIIEro mnpoduis. [Ipu mocemeHnH OpeanpusTHS U
03HAKOMJICHHH C €T0 ICATEIIbHOCTHIO, 00yUYaIOMIMKCS JOIDKEH YCBOUTH MaTeprall, HEOOXOIUMBIN JIst
MOJTOTOBKH OTYETa TI0 TPAKTUKE.

OTuer 1o npakTUKe BKIIIOYAET:

- ICTOPUYECKYIO CIPABKY O MPEANPUATUH;

- HOMEHKJIATYpY BbITYCKaeMOU MPOAYKIIUU;

- BUJIBI U1 HOPMBI pacXojia ChIPbEeBBIX MaTEPHAJIOB;

- OTMCaHUE OCHOBHBIX TEXHOJIOTHYECKUX MEPEICIIOB MPOU3BOCTBA;



- METOJbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTMUYECKUX MPOLIECCOB;

- MEPOTIPHUATHS TI0 YCTPAHEHHUIO OTKJIOHEHUN (HApYyIICHHI) PEKUMHBIX TTapaMeTPOB pabOThI
000pyI0BaHUS M TEXHOJIOTUYECKUX ITPOLIECCOB.

6) [IpakTHueckoe OCBOEHHE TEXHOJOIMUYECKHX IPOLECCOB HAa KOHKPETHOM MPEANPHUATUU
00yYaromuNCs OCYIIECTBIISIET B COOTBETCTBUH C MHANBHYaJIBHBIM 33JaHUEM I10 MTPAKTHUKE, KOTOPOE
BKJIIOYAET:

- U3yUYEHHUE ACCOPTUMEHTA BBIITYCKAaeMOM MPOIYKIUH, UX BUIOB U MapoK;

- TpeboBanust [OCT P u npyroit HOpMaTHBHON JOKYMEHTAIlMM K KayeCTBY BBIITyCKaeMOMH
IPOAYKIUH;

- U3y4€HHUE ChIPbEBBIX MATEPHUAIOB U METOJI0B BXOJJHOI'O KOHTPOJIS;

- U3y4eHHUe MapaMeTpoB TEXHOJIOTHYECKOTO Ipoliecca, MPeyCMOTPEHHBIX B pErjaMeHTe, U
METO/IOB €r0 KOHTPOJIS;

- MOJIpOOHOE OMHMCAaHWE BHJA U THIA OOOPYJOBAaHUS ISl OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOIMYECKOI0 IIPOLECCa;

- TEeXHUKY 0€30TaCHOCTH ¥ JeHCTBUS pabOYero nepcoHasa Mpyu Ype3BbIYaifHbIX CUTYAIUSX.

[Ipu BBITONTHEHWM WHIMBHUIYaTBbHOTO 3a/JaHUSl CTYJICHT JIOJDKEH COOpaTh CBEACHHUS II0
CTPYKTYpE NPEANPUATHSI, METOAAM YIIPABIICHUs, CUCTEME CObITa TOTOBOM MPOAYKIIUH.

4. O0beM NPOU3BOACTBEHHOM NPAKTHKH:

0O0beM

Bun yueOHoit padoThI
B 3auernpix | B akamem.

CANHHALIaxX gacax
Oo6masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
CamocronTesannasi padora (CP): 3,0 108

Buja uToroBoro KOHTpOJIsi: 3a4eT € OL€HKOI - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpenaumiiomuas npakrukay» (b2.11.2)

1. Heab mnNpeAIMIJIOMHOW NPAKTHUKH. 3aKpEIUICHHE TEOPETHUECKUX 3HAaHUH U
MPAKTHUYECKUX HABBIKOB, IMOJYYEHHBIX B Tpoliecce oOydeHHs MO TMporpamme OakajaaBpHara;
nprOOpeTEeHNE PAKTHYECKOTO OMbITa PAOOTHI C UCTOYHUKAMU HAyYHO-TEXHUYECKOW MH(OpMALINH,
OMbITa MMOCTAHOBKU U BBITIOJIHEHUS] HAYYHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX 3aJlay; OBJIAJICHUE
METO/OJIOTHEH M METoJaMu O0pabOTKH Pe3ysbTaTOB MCCIEAOBaHUS; cOOp, MOATOTOBKA M aHAIU3
MaTepHUaIoB IO TEMATHUKE BBITYCKHOM KBAaTU(UKAITMOHHOM PaOOTHI.

2. B pe3yabTate NpOXO:KAeHUS MNPeIMIJIOMHONW MNPaKTUKH o0ydawummiics 1o
nporpamMme 6aKajaBpuaTa J0JIKeH:

Obnadoams crenyromUMA KOMIETEHIHSIMHU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKUN MPOIIECC B COOTBETCTBUHU
C perjaMeHTOM M HCIOJIb30BaTh TEXHHUUYECKUE CPEJICTBA JJISi M3MEPEHHsI OCHOBHBIX ITapaMeTpPOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHATATHYECKUE U YUCICHHBIC METObI PEIICHHUS MTOCTABICHHBIX
3a7la4, HCIOJIb30BaTh COBPEMECHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKy
UH(POPMAIIUU C UCTIONIB30BAHUEM MPUKIIAJIHBIX MPOTPAMMHBIX CPEICTB chepbl MPodheCCHOHATLHON
NeSITETIbHOCTH, HCIIOJB30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl JaHHBIX B CBOCH
npodecCHOHaIbHON 007acTH, MaKeThl NMPHUKIATHBIX HPOTrpaMM JJsl pacyeTa TEXHOJIOTMYECKHX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIh30BATh HOPMATHBHEIE JTOKYMEHTHI 10 KAa4eCTBY, CTAaHAAPTHU3ALUU U
CepTUPUKAIMHA TPOIYKTOB M HW3ICINH, AIIEMEHTHl SKOHOMHYECKOTO aHalM3a B IMPAKTHYECKOU
nesrenpaocTh (ITK-3);

- CIOCOOHOCTHIO TPHHUMATh KOHKPETHBIE TEXHHUYECKHE PEIICHHS TpH pPa3paboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BBHIOMPATh TEXHHUUYECKUE CPEICTBA U TEXHOJOTMH C YYETOM
9KOJIOTMYECKUX MOCIeACTBHI ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKH OE30MaCHOCTH, MPOU3BOJICTBEHHOMN
CaHMTapUH, MOKAPHOH 0E30IaCHOCTH U HOPMBI OXpPaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTPhl
MPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH U 3ara30BaHHOCTH, IITyMa, H BUOpAIIHH,
ocseeHHocTH padbounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJa)KUBaTh, HACTPAUBATh M OCYIICCTBIISATH MPOBEPKY O00OpYIOBAaHUS U
nporpamMmHubix cpeacts (ITK-6);

- COCOOHOCTBIO TMPOBEPSTh TEXHUYECKOE COCTOSIHHE, OPTaHU30BhIBATh MPOPHIAKTHICCKUE
OCMOTpPBI M TEKYIIHMH PEMOHT O0OPYAOBaHUS, TOTOBUTh OOOpPYJIOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAUMOT0 00opynoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CHnocOOHOCTBIO TIPOBOAWTH AaHANU3 CHIPbS, MAaTEPHUAJIOB M TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- CIIOCOOHOCTHIO BBISIBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUs M TApaMeTPOB TexHoorndeckoro npouecca (TIK-11);

- CIIOCOOHOCTBIO TUTAHUPOBATh M MPOBOJAUTH (PU3UYECKUE M XUMHUCCKUE IKCIICPHUMEHTHI,
OpOBOIUTH 00pabOTKy HMX pE3y/JbTaTOB W OLEHHBATHh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U



YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMAaTUYeCKOro aHallu3a U
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 Hecieaopanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIC U CepTU(UKANMOHHBIC MCIBITAHUS MAaTEPUAJIOB,
u3zeuii u TexHomorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCIMHCHHHA U
MaTepualioB Ha UX OCHOBE JJIS peleHus 3a1a4d npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (H3UYECKHUX TEOPHHA IS PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEILHOTO NMPHOOpeTeHHS (PU3MUECKUX 3HAHWUU, IS
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OMBIT M0 Tematuke ucciaenoanus (ITK-20).

3uams:

- OCHOBBI OPT'aHU3aIlUN U METOOJIOTUIO HAYYHBIX UCCIICIOBAaHUA;

- COBpEMEHHbIE HayYHbIE KOHIIETIINH B 00JIACTH IMOJIMMEPHBIX MaTEPHAJIOB;

- CTPYKTYpy W METOJABl YIpPAaBICHHS COBPEMEHHBIM IPOM3BOJICTBOM IOJUMEPHBIX
MaTepuasoB.

Ymemn:

- paboTaThb C Hay4YHBIMH TEKCTaMH, IOJb30BAThCSI HAYYHO-CIIPABOYHBIM ammaparom,
0(OPMIISITh PE3yJIbTAThl HAYYHBIX UCCIIEIOBAHMUIA;

- FICTIOJIb30BaTh MOyYeHHBIE TECOPETUYECKHIE 3HAHUS [T OCYLIECTBICHUS TEXHOJIOTUYECKOTO
npoliecca B COOTBETCTBHHU C PETIIAMEHTOM;

- HCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI M3MEpPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOTO MPOIECCa, CBOUCTB CHIPhS M MPOIYKIIUH;

- TPUMEHATh AHATUTHYECKHE W YHCICHHBIE METOABl PEIICHHsS IOCTAaBICHHBIX 3ajad,
HCITIOJIH30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH, TPOBOIUTH 00pabOTKy MH(pOpMALIUH
C UCMOJIb30BaHUEM MPUKIIAJAHBIX IPOrPAMMHBIX CPeJICTB cepbl NpodecCHOHATBHON ASSITENbHOCTH,
HCIIONIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHH U 0a3bl JaHHBIX B CBOEH Mpo(heCcCHOHATBHOM
o0nacTv, TaKeThl NPUKIATHBIX TMPOTPaMM JUIS pacueTa TEXHOJOTHYECKHX TMapaMeTpoB
000pyAOBaHUS.

Bnaoemy:

- HaBBIKAMH CAMOCTOSITEIIFHOW HAyYHO-HCCIIEIOBATEIBCKON NEATEIBHOCTH, paboThl C
MCTOYHUKAaMU HayyHOU nH(popMaluu, pedepupoBaHusi HAyYHBIX ITyOIHUKaLIHii;

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIIeHUusT Mpu pa3padboTke
TEXHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHUECKUX TOCIEeICTBUN UX TPUMEHEHHUS,;

- HaBbIKAMU IJIAHUPOBAHUS U TPOBEACHHUS (U3MYECKUX U XUMHUYECKHX SKCIEPHMEHTOB,
npoBeieHUs] 00pabOTKH UX PE3yJIbTATOB M OLICHKH MOTPEITHOCTH.

3. Kpatkoe coaep:xaHue npeIuNJIOMHON MPAKTUKHI

TemaTtuka npeaIuIUIOMHON IPAKTUKY CTYICHTOB OaKajlaBpHUaTa ONpeIeIIIeTCs] TEMAaTHKOW UX
BBIITYCKHOW KBaTH(PUKAIIMOHHON pabOThI 1 MOYKET MPOBOJIUTHCS B HAYYHO-UCCIIETOBATEILCKOM WITH
POEKTHOM ¢opmaTe (MPH BBHINOJIHEHUH HAYYHO-HCCIIEIOBATENbCKOW WM PacYeTHO-NPOCKTHON
paboThl COOTBETCTBEHHO).

[IpenauniomMHas MpakTHUKa CTYIEHTOB, BBIMOJHAIOIIUX HAYYHO-HUCCIIEI0BATENbCKYIO padoTy,
MPOXOJUT B HAYYHBIX JIA0OpATOPHUSAX, TEXHOJIOTUYECKUX TMOJpa3felieHUusIX, HHPOPMAIMOHHBIX
[EHTpax HAay4YHO-HCCIEAOBATEIbCKOW OpraHU3alluy WK B JIaOOpaTOPHUSIX BhIMyCKarolel kadenpsl



PXTY um. [I. 1. MenneneeBa. CTyI€HTHI 3HAKOMSATCS C TEKYIEeH paboToOM 1abopaTopuu, OCBAaUBaIOT
METOJIbl CHHTE3a TOJUMEPHBIX MAaTepHalioB, MPOBOAST OTAeNbHbIE (U3UKO-XUMHUYECKHUE U
TEXHOJIOTHYECKHE UCIIBITaHUs, IPUOOPETAIOT HABBIKH MMOMCKA HAYYHO-TEXHUUECKON HHPOPMAIIH U
paboThl ¢ 6a3aMu JaHHBIX, YUYACTBYIOT B 00pa0OTKe pe3yabTaToOB UCCICIOBAHMS U MOATOTOBKH UX K
1y OJIMKaLU K.

[IpenaumnioMHas mpakTUKa CTYJEHTOB, BBITOJHSIOUIUX PACYETHO-IIPOCKTHYIO BBIIMYCKHYIO
KBaJTHM(PHKAIMOHHYIO PadOTy, MPOXOAWT B IPOU3BOACTBEHHBIX II€XaX W TEXHUYECKUX OT/Aeax
MPOMBIIIUICHHOTO TIpeAnpusTHsi. CTYIEHTHI 3HAKOMSTCS CO CTPYKTYPOU MPEANPHUSITHS, HOPMATUBHO-
TE€XHOJIOTMYECKON TOKyMEHTallUe!, periaMeHTaMu MPOU3BOJICTBA, U3yUYalOT CUCTEMY MEHEKMEHTA
U KadecTBa mponykiuu. OCHOBHOE BHUMaHHE YAENSETCS MPAKTUYECKUM  BOIPOCaM
(bYHKITMOHUPOBAHUS TEXHOJIOTHUECKUX JTMHUMA POU3BOACTBA MPOAYKIIHH, TPOOIEMaM TUATHOCTHKU
Opaka roTOBOI MPOAYKIMH U MEPOMPHUSATUSM IO €ro YCTPaHEHHIO, BONPOCAM HHTEHCU(DUKALUU
pabOThI TETUIOTEXHUYECKUX arperaTos.

Bo Bpemsi mpoxokaeHUs MPEAIUTIIOMHON MPAKTUKUA CTYIEHTHI COOMPAIOT MaTepHUabl IO
TEMAaTUKE BBIMYCKHON KBAIM(PUKAIMOHHON pPaOOThI, aHAIM3UPYIOT HMX, HAMEUYalOT OCHOBHBIE
HAINpaBJICHUS U 33]1a4i padOThI, BRIPA0ATHIBAIOT METOIOJIOTHIO PEIICHUS 3TUX 33/ad.

4. O0beM npeIUIIIOMHON NPAKTHKH:

O0peM

Buanl yueoHo# padoThl
ALY p B 3aueTHBIX B akanewm.

eIMHHIIAX gacax
O0mas Tpya10eMKOCTh NPAKTHKH N0 Y4eOHOMY IJIaHYy 9,0 324
CamocrosiTesibHas padora (CP) 9,0 324

Bua KoHTpPOJIS: 3a4eT ¢ OLeHKOM - -




I'ocynapcrBennas uroroBasi arrecranus (b3)

1. Ileap rocyaapcTBeHHOHl MTOrOBOIl aTTecTalMU: OOBEKTUBHAS OLEHKA YPOBHS
c(OPMHUPOBAHHOCTU  OOILIEKYJIbTYPHBIX, 0OLIENpPO(ecCHOHANBHBIX U NpOo(ecCHOHATBHBIX
KOMIIETEHIIMI BBIMTYCKHUKA YHHBEPCUTETA, €r0 TOTOBHOCTH K BBINOJIHEHHIO MPO(ecCHOHATBHBIX
3az1ad.

2. BBIMyCKHHK, OCBOMBIIHMI TpOrpaMMy OakalaBpHuaTa, JOJDKEH OOJafaTh CIeIyIOIIUMHU
001IeKYIbTYPHBIMH KOMIIETEHIIMAMM:

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHI (HMIIOCO(CKUX 3HAHUH i (POPMHUPOBAHUS
MuUpoBo33pendeckoi mosuimu (OK-1);

- CHOCOOHOCTBIO AHAJIM3UPOBATH OCHOBHBIE 3TAIBl U 3aKOHOMEPHOCTH UCTOPUUYECKOTO
pas3BuUTHs o0mIecTBa i PopMUpoBaHus rpaxaanckoi nosuiwn (OK-2);

- CHOCOOHOCTBIO MCTIOJIB30BAaTh OCHOBBI KOHOMUYECKHX 3HAHUN B Pa3JINYHbIX chepax
xusHenestensaoctu (OK-3);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUM B pa3IM4HbIX cdepax
nesitenbaocTH (OK-4);

- CHOCOOHOCThIO K KOMMYHHUKAI[MM B YCTHOM M NMUCBMEHHOW (pOpMax Ha PyCCKOM U
MHOCTPAHHOM SI3bIKAX Ul PELICHUs 3a/1a4 MEXIMUYHOCTHOIO M MEXKYJIbTYPHOTO B3auMOJICHCTBUS
(OK-5);

- CHOCOOHOCTBIO PAabOTaTh B KOJIJIEKTHBE, TOJEPAHTHO BOCIPHUHHUMATh COLUAJIbHBIE,
ITHHYECKUE, KOHPECCHOHANBHBIC U KyIbTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K caMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

- CHOCOOHOCTBIO UCTOJIB30BAaTh METOABI M MHCTPYMEHTHI (PU3UUECKOM KYJIbTYpbI AJIS
oOecrieueHus IOTHOLIEHHOM colMaibHO# U npodeccnonansHoi nestenproct (OK-8);

- CHOCOOHOCTBIO UCIIOIB30BATh IPUEMBI OKa3aHUS MEPBOM MOMOIIIH, METO/IbI 3AIIUTHI B
YCIIOBHSIX upe3BbIYaiiHbIxX cutyanuit (OK-9).

BrImyckHUK, OCBOMBIIMIA TporpamMMmy OakamaBpuara, TOJDKEH O0JIaaTh CIEAyIOIUMHU
o01enpogeccnOHAJIbLHBIMH KOMIIETeHIMSAMU:

- CHOCOOHOCTBIO " TOTOBHOCTBIO UCIOJIBH30BAThH OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILTHH B npodeccnonanbHoi nestenproct (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKON KapTHHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIIECTBA Ui  TOHUMAaHHUS
OKpykaromiero mupa u sinenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHMSA O CTPOCHHUHU BEILECTBA, NPUPOAEC XMMHUYECKOH
CBSI3M B PA3JIMYHBIX KJAaccax XUMHUYECKUX COCTUHEHUH JJIsl TOHUMAHUS CBOWCTB MaTepHalioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIUX B okpyxaroiiem mupe (OITK-3);

- BIAJICHUEM TIOHUMaHHs CYIIHOCTM M 3HadeHHs HH(OpManuu B Ppa3BUTUHU
COBPEMEHHOT0 MH(POPMALMOHHOTO OOIIECTBA, OCO3HAHMS OMACHOCTH M yTPO3bI, BO3HUKAIOIIUX B
3TOM TIpolecce, CHOCOOHOCTBIO COONIOATh OCHOBHBIE TpeOOBaHUS  HMH(DOPMAIMOHHOU
0€30MacHOCTH, B TOM YHCIIC 3aIUThI TOcyAapcTBeHHOM TaiHbl (OITK-4);

- BJIaJICHEM OCHOBHBIMHM METOAAMH, CIIOCOOAMU U CpeACTBAMU MOJTyUEHUs], XpaHEHNUS,

nepepaboTKi MH(POPMALMU, HaBBIKAMU pPabOThl C KOMIBIOTEPOM KakK CpPEJCTBOM YIpPaBJICHHUS
undopmanueii (OI1K-5);



- BJIAJICHUEM OCHOBHBIMH METOJAMU 3aIlUThl TPOM3BOJCTBEHHOTO IE€pCOHANA U
HaceJIeHHs OT BO3MOKHBIX TIOCJICACTBUI aBapuii, karacTpod, cruxuitabix Oexctauii (OITK-6).

- BbimyckHuk, OCBOMBIIMH  mporpaMMy  OakanaBpuara, JOJDKEH  00JajaTh
Npo(ecCHOHAILHBIMM  KOMIIETEeHUMSIMH, COOTBETCTBYIOIIMMHU BHJAM MPO(deCcCHOHAIBHON
JEeSTEIbHOCTH, HAa KOTOPbIE OPUEHTHPOBaHa porpamma OakajaBpHuara:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYLIECTBIATh TEXHOJOTMUECKUI mpolecc B
COOTBETCTBUH C PETJIAMEHTOM U HCIIOJIb30BaTh TEXHUUYECKUE CPEICTBA JAJIS M3MEPEHHs] OCHOBHBIX
HapamMeTpoB TEXHOJIOTUYECKOTO IPoIecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);

- TOTOBHOCTBIO IPHUMEHATh AHAJUTUYECKME W YHCJICHHBIE METOABl PpeIICHUs
MIOCTAaBJICHHBIX 3aJla4, UCIIOJIb30BaTh COBPEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJOTMH, MPOBOAMTH
00paboTKy uWHGpOpPMALMU C HCIOIB30BAaHUEM MPHUKIAIHBIX IMPOTPAMMHBIX CPEACTB  C]epsl
poeCCHOHATLHON AESATETbHOCTH, MCIOIB30BaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUH W 0a3bl
JaHHBIX B CBOEH MNpodeccuoHaNbHON 00J1aCTH, MaKeThl NMPUKJIAJHBIX IpOrpaMM jsi pacyera
TEXHOJIOTHYECKUX MmapaMeTpoB obopyaosanus (I[1K-2);

- TOTOBHOCTBIO ~ HCHOJB30BaThb  HOPMATHBHBIE  JOKYMEHTBI 10  KadecTBY,
CTaHIAPTHU3AINH U CePTU(UKAIUN TPOIYKTOB U M3IENUHN, DIEMEHTHl SKOHOMUYECKOTO aHallu3a B
npaktrueckoit nesirenbHoctH (ITK-3);

- CHOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Mpu pa3paboTke
TEXHOJOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOIMH C YUYETOM
IKOJIOTUYECKUX TocneacTBrid ux npuMeHenus ([1K-4);

- CHOCOOHOCTBIO UCIOJIB30BaTh MPaBUIIa TEXHUKU OE30MAaCHOCTH, MPOU3BOICTBEHHON
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
IIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aIa30BaHHOCTH, IITyMa, U BUOpaLuy,
ocBerieHHOCTH pabounx mect (ITK-5);

- CHOCOOHOCTBIO HaJTA)KUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYI0BaHUS
u porpamMmubix cpencts (I1K-6);

- CHOCOOHOCTBIO IPOBEPATH  TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATh
NpOopUIAKTHIECKAE OCMOTPbI U TEKYIIMH PEMOHT 000OpyAOBaHMs, TOTOBUTH 00OpYyIOBaHHE K
PEMOHTY W MPUHUMATH 000pynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTallik BHOBb BBOAUMOTro odopynoBanus (I1K-8);

- CHOCOOHOCTBIO  AHANU3UPOBATh  TEXHUYECKYIO  JOKyMEHTAlUlo, [0AOUpaTh
00opyioBaHKE, TOTOBUTD 3asBKH Ha MPHOOpeTeHre U peMOHT 06opynoBanust (ITK-9);

- CIIOCOOHOCTBIO IPOBOAUTH AaHAIU3 ChIPbsl, MATEPHAJIOB W TOTOBOW MpPOIYKLUH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- CIOCOOHOCTBIO  BBISIBISATH W YCTPAHSATh OTKJIOHEHUS OT PpEXKHUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITApaMeTPOB TexXHoJoruueckoro mporecca (ITK-11);

J CHOCOOHOCTBIO  IUTAHUPOBAaTh W TMPOBOIUTH  (U3NYECKHME M XUMHUYECKUE
OKCTIEPUMEHTHI, MPOBOJIUTH 00pa0OTKYy WX Pe3yJbTaTOB M OIEHHBATH MOTPEUIHOCTH, BBIIBUTATH
THIOTE3bl W yCTAHABIMBATh TPAHHIBI WX MPUMEHEHHS, MPUMEHSITh METOAbl MaTeMaTHYECKOTO
aHaJIu3a ¥ MOJICITMPOBAHUS, TCOPETHUCCKOTO U dKCIIEpUMeHTanbHOro ucciaeaoBanus (ITK-16);

J TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHbIE M  CEPTH(PHUKALMOHHBIE HCIIBITAHUS
MaTepuaioB, U3ICIHI U TeXHOIOoruueckux mnpomeccos (ITK-17);

J TOTOBHOCTBIO UCIOJIb30BATh 3HAHNWE CBOMCTB XMMUYECKHX 3JIEMEHTOB, COEAMHEHUH U
MaTepualioB Ha UX OCHOBE JJIS peleHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);



J TOTOBHOCTBIO MCIOJIb30BAaTh 3HAHUSA OCHOBHBIX (DPU3MUECKUX TEOPHM AJIS peIIeHUs
BO3HHUKAIOIMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPHOOpeTeHHs (PU3MUECKUX 3HAHWUU, IS
NOHMMAaHHUS MPUHLIUIIOB PabOThl NPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOJALIMX 3a IMpeneibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

J TOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHHYECKYI0 HMH(OpMAIMIO, OTEYECTBEHHBIN U
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3aBepmiaronuM 3TanoM oOydeHus 1o HampasiaeHuto moAarotoBku 18.03.01 Xummueckas
TexHosnorus, npodunio «TexHomorus u nepepaboTKa MOJIUMEPOBY» SIBISIETCS 3alllUTa BBITYCKHOM
KBaNM(UKAIIMOHHOM paboThl OakanaBpa.

B pesynpTare mNpoXoKIEHUS TOCYAapCTBEHHOW WTOTOBOM aTTecTaluu (BBIMOIHEHUS
BBIMMYCKHON KBaTU(UKALMOHHON pabOThl) CTYACHT JOJKEH:

3uams.

- IOPSIIOK OpTaHHU3AINH, ITIAHUPOBAHUS U MPOBEICHUS HAYYHO-UCCIIEIOBATEILCKUX PadoT ¢
MCIIOJIb30BaHUEM TOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHUN B JTaHHOW 00JacTy;

- pU3UKO-XUMUYECKUE OCHOBBI CUHTE3a IIOJTUMEPOB U MPUMEHSATh 3TH 3HAHUS HA IPAKTHKE;

- OCHOBHBIE TpeOOBaHUS K IMPEACTABICHUIO PE3yJIbTaTOB MPOBEACHHOIO HCCIENIOBaHUS B
BUJIE HAYYHOT'O OTYETA, CTaThU WU JAOKJIAJA.

Ymemo:

- CaMOCTOSITENIbHO BBISBJIATH MEPCIICKTHBHBIC HAMpaBICHUS HAYYHBIX HCCIEIOBaHUM,
000CHOBBIBATh aKTYaJIbHOCTh, TEOPETHUECKYIO U MPAKTUYECKYIO 3HAYUMOCTH POOIEMbI, TPOBOAUTH
HKCIIEPUMEHTANIbHBIE ~ HMCCIICIOBAHUsA, AaHAJIM3UpPOBaTh M  HHTEPIPETHPOBATH  IMOJIYUYCHHBIC
pe3ynbTaThl;

- OCYIIECTBISTH MOUCK, 00pPa0OTKy M aHaJIN3 HAYYHO-TEXHHYECKOW WH(POpPMAIMU 0 TeMe
BBITNOJIHAEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX NMPHUOOpax, OPraHU30BBIBATH MPOBEACHUE SKCIEPUMEHTOB U
UCTIBITAHUH, MPOBOJUTH UX 00PaOOTKY U aHATU3UPOBAThH PE3yJIbTaThI.

Braoemy:

- METOJIOJIOTHEM UM METOJHMKOM TMPOBEICHUS HAYYHBIX WCCICIOBAHUMN; HaBbIKAMU
CaMOCTOSTENIbHOW HAYYHOH U UCCIIEI0BATEIbCKON PabOTHI;

- HaBbIKaMH pabOThI B KOJUIEKTUBE, INIAHUPOBATH U OPraHU30BbIBaTh KOJIJIEKTUBHbIE HAYYHbIE
UCCJIEIOBaHMsI; OBJIaJIEBaTh COBPEMEHHBIMM METOAAMM MCCIEAOBAHUSA U aHaJU3a MOCTABJIEHHBIX
npo0Jem;

- CIOCOOHOCTBIO pelIaTh I[OCTABJIEHHBIE 3a/layl, HWCIOJIb3YsS YMEHHsI M HaBbIKU B
OpraHMU3aIi HayYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. KpaTkoe cojep:kaHue rocy1apcTBeHHOI HTOrOBOii aTTeCTAlIMU:

l'ocynapcTBeHHast uTOroBasi arrecTtanus OOydaromMXCs B (opMe 3allUThl BBITYCKHOU
kBanuukannoHHoi padoTsl (BKP) mpoBoauTes rocynapcTBEHHON 3K3aMEHAIMOHHOW KOMUCCHEN
(I'SK).

3amura BBITYCKHOW KBaTM(UKAIIMOHHONW paOOThl SBISETCA 00S3aTEIbHON MpOIeaypoi
UTOTOBOM I'OCYJIapCTBEHHOM aTTECTAllMU CTYAEHTOB BBICIIMX YyYEOHBIX 3aBEJCHUH, 3aBEpIIAIOLINX
o0OyuyeHHe MO0 HaIlpaBJICHUIO NOJArOTOBKU OakanaBpuaTta. OHa MPOBOAUTCS MyOIMYHO HA OTKPBITOM
3aceganun DK cormacHo yTBEp)KACHHOMY JeKaHaTOM TpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBAThH BCE XKEJIAIOLIUE.

Martepuassl, IpeCTaBIIEMbIE K 3aIHUTE:

- BBITYCKHAs KBAMH(UKAMOHHAS paboTa (MOSCHUTEIbHAS 3aIiCKa);



- 3ayanue Ha BeImorHeHue BKP;

- o13bIB pykoBoautensa BKP;

- peuensus Ha BKP;

- Ipe3eHTaIus (pa3aaToyHbId MaTepua), HOAMUCaHHAs! PyKOBOJUTENIEM;

- JIOKJIaJI.

B 3amaun ['DK BXOIAT BBHISBICHHE MOATOTOBIECHHOCTH CTYJEHTa K MPOodecCHOHATBLHOM
JESITSIIBHOCTH U IPUHSITHE PEIICHUS O BO3MOXHOCTH MPUCBOCHUS eMy KBaTU(UKAINN «OaKaiaBpy.

Pemienne o mpHCYXIEHWU BBIMYCKHUKY KBaNM(UKAIMU «OakajlaBp» TNPUHUMAETCS Ha
3acemannn ['DOK mpocThIM OOJNBIIMHCTBOM TMPU OTKPHITOM TOJOCOBAHWM YJIECHOB KOMHUCCHHM Ha
OCHOBAHHMH PE3YJbTATOB UTOTOBBIX UCIBITAHUN. Pe3yJIbTaThl ONPENeIsItOTCS OIIEHKAMU «OTIUYHOY,
«XOPOLLIOY, «YIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIIBHOY.

OOyuaromuiics MMeeT MpaBO IMOJaTh B aNeUIAIHOHHYIO KOMHCCHUIO amleJuIsIHI0 O
HapYIIECHUHU, TIO €T0 MHEHUIO, YCTAHOBJICHHOU MPOLIEAYPhI 3AIUThI

4. O0beM rocy1apCcTBeHHOI UTOTOBOIM aTTeCTAMU

locynapcTBeHHass WTOrOBas aTTeCTalldsl MPOXOAMT B 8 ceMecTpe Ha 0a3e 3HAHMIA,
MOJIYYEHHBIX CTyJCHTaMW Tpu wu3ydeHun auctmiuinH Hanpasienus 18.03.01 Xumwuueckast
TexHoJorus Mpoduib «TexHONIOorus U nepepadboTKa MOJIMMEPOB.

KoHTposb 3HaHMI 00yYaronuXcsl, OJTYYCHHBIX IPU OCBOCHUH OCHOBHOM 00pa3oBaTeIbHON
MPOrPaMMBbI, OCYIIECTBISICTCS B (DOpME 3alUThl BBIMTYCKHOW KBaNU(UKAIMOHHOW pabOTHl U
NPUCBOCHUS KBaTH(pUKaLUU «OaKanaBpy.

O0BeMm

Buabel yue0HOH padoThI
ALY p B 3aueTHBIX B akanewm.

eIMHUTIAX qacax
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY NJIaHy 6,0 216
CamocrositesbHas padora (CP) 6,0 216
Brimonnenue, nanucanue u opopmienune BKP 6,0 216

Bupa kouTpous: 3amura BKP - -




daxyabTaTuBbl (PT/)
AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«I'pakpanckas 3amuTa B ype3BblyaifHbIX cutyanusax» (OT/.1)
1. leap AMCHUNIMHBI - TOJTOTOBUTH CTYJIEHTA K OCMBICIIEHHBIM MPAKTUUECKUM JIEHCTBUAM
no 00ecreyeHnI0 CBOE 0e30MacHOCTH M 3alIUThl B YCIOBHAX BO3HUKHOBEHHS YpE3BBIYaWHON
CUTyaluy IPUPOJAHOr0, TEXHOT€HHOI'O U BOEHHOT'O XapaKTepa.

2. B pe3yabTarte u3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
JAOJIKeH:

Obnadoams crenyromUMUA KOMIETEHIIHSIMHE:

- CHOCOOHOCTBIO HCHOJIB30BATh NMPHEMbl OKa3aHHs IEpPBOM MOMOIIM, METOMbI 3aIIUTHl B
YCIIOBHSIX upe3BbIYaiiHbIxX cutyanuii (OK-9).

3namo:

- XapakTepUCTHKH TPUPOAHBIX OE€JCTBUH, TEXHOTCHHBIX aBapuii M KaracTpod Ha
paaualMOHHO, XUMUYECKH M OMOJIOTMYECKH OMAacHBIX OOBEKTax, Mmopaxkaronire (HakTopsl APYTUX
OITACHOCTEI;

- OCHOBBI BO3JCHCTBHS OMAcHBIX (PAKTOPOB UPE3BbIYAWHBIX CHUTyalluii Ha 4YeJloBeKa U
MPUPOJIHYIO Cpey, AOMYyCTUMBIE MPeeNbHbIe KPUTEPUH HETaTUBHOTO BO3ICHCTBHS;

- Mepbl 0€30MacHOTrO TOBENEHUs MpH NpeOdbIBAHMM B palioHax (30HaX) IMOKapoB,
PaZinOaKTUBHOT0, XMMUYECKOTO M OMOJIOTMYECKOTO 3arps3HEHUS;

- cnocoObl M CpelIcTBa 3alIUThl YeloBeKa OT BO3JACHCTBHS MNOpaKaloMMX (PaKTopoB
Ype3BBIYAHBIX CUTYAIUH TPUPOTHOTO, TEXHOT€HHOTO M BOGHHOTO XapaKTepa.

Ymemy:

- HCIONBb30BaTh CPEACTBA 3alUThl OPraHOB JbIXaHUS M KOXHU, MEIULUHCKUE IS
CaMO3allIUThl ¥ OKa3aHUs TOMOIIH IPYTHM JIIOISM;

- IPUMEHSTH MEPBUYHBIC CPEACTBA MOKAPOTYIICHUS [Tl JTOKAU3alliy U TYLICHHs ToXKapa,
BO3HUKIILIETO B ayIMTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0e M APYTHUM TMOCTPAAABIIMM METUIIMHCKYIO MOMOIIb C HCHOJIb30BAHUEM
TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJCTB.

Bnaoemy:

- npuémMaMu NPOBEACHMS YACTUYHON CaHUTApHONW 00pabOTKU MPH BBIXOJE U3 paiioHa (30HBI)
PaauoaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOTO 3arpsi3HEHNUs (3apaKeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alUTHI B UPE3BbIYAMHBIX CUTYALIUAX.

3. Kpatkoe coaep:kanue TuCHHNIHHBI:

OnacHoctu mpuponHoro xapakrepa. CTuxuiiHple O€ACTBHS, SIBICHHUS TMPUPOIBI
pa3pyIIUTENBHON CHIIBI - 3E€MJIETPSCEHUS, HAaBOJHEHHS, CEJEBBIC IOTOKH, OIOJI3HH, CHEXHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparausl, OypH, Mokapsbl.

OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapuHM M KatacTpo(bl Ha pagUalliOHHO OMAacCHOM
00BEKTE, XWMHYECKH OIMACHOM OOBECKTE, OHMOJIOTMYECKH OIMAaCHOM OOBEKTE,; Ha TPAHCIIOPTE
(’KEJIe3HOIOPOKHOM, aBTOMOOWIIBHOM, PEYHOM, AaBHALIMOHHOM); Ha THAPOCOOPYKCHUSX; Ha
KOMMYHAJIbHBIX CUCTEMAaX >KM3HE00eCIeUeHN .

OmnacHocTy BOGHHOTO Xapaktepa. [IpruMeHeHne opyKusi MacCoBOTro MOpakeHus (sAepHOro,
XUMHYECKOT0, OMOJIOTMYECKOT0), OOBIUHBIX CPECTB C 3aKUTaTEIbHBIM HAIOJTHEHUEM, HOBBIX BUJIOB
Opy>Kus. 30HBI 3apaKEHUS OT CPECTB MOPAKEHUS U UX BO3JICHCTBUE HA HACEIIEHUE U OKPYKAIOIIYIO

IPUPOJIHYIO CPELY.



[ToxxapHast 6€30MacHOCTb — COCTOSIHHME 3aIlUIICHHOCTH HaceNeHUs, UMYIIeCTBa, OOIIECTBa U
rocyaapcTBa ot mnoxapos. [loxkapHast omacHOCTh (MPUYMHBI BOZHUKHOBEHUS MOKApPOB B 3/IaHUSX,
JecHble mokapel). Jlokamuzanus W TymieHHe moxkapoB. [Ipocrteiinme TEXHUYECKUE CPEACTBA
noxapotyienus (oruerymurenu OII -8, OY-2) u npaBuiia noyib30BaHUs UMHU.

Komiiexc meponpusaTuii rpaXk1aHCKOM 3aIUThl HACEIEHUS.

OmnoBemienne U MHQOpPMHUpOBaHUE HaceleHHss 00 omacHOCTH. I[IpuHsATHE HaceleHuem
curHainos onoBeuieHus («Baumanue Bcem!», «Bo3aymHas TpeBora», «PaananroHHasi OMacHOCTbY,
«Xumuueckas TpeBora», «OTooi oracHOCTH») U MOPSAAOK JCHCTBUS 110 HUM. DBaKyallys HaCeJICHUs
U3 30HBI omacHOCTH. CrocoObl ABaKyallun DKCTPEHHAas SBaKyallusi CTYyJE€HTOB U3 ayJUTOPHUH MpU
BO3HMKHOBEHHUH I0XKapa.

CpenctBa mHAMBUAYaNbHOM 3amuThl opraHoB asixanus (['T1-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIIT"-67M, PY-60M, «®enuxcy», I'I3K, AL, AI1-3, [13VY-K, UI1-4M, UII-5, UI1-6, KUII-
8), koxu (JI-1, O3K, KUX-4M, KIX-5M) yenoBeka. MeAUIIMHCKHUE CPEACTBA 3AILUTHI.

CpencTBa KOJUICKTUBHOM 3aIllUTHI HaceleHus. HazHadueHue, 3aluTHBIC CBONWCTBA yOEKUIII.
[IportuBopanuanuonnsie ykpbiTHs (IIPY, monzemHble nemexogHble MEpexoibl, 3ariyOJIeHHbIE
CTaHIIMM METPOIIOIIUTEHA), IPOCTENUIIINE YKPBITHS (TpaHILIEeH, OKOIIbI, TepeKphIThie 1menn). [IpaBuia
3aHATHS yOeKuIIa.

OkazaHue nepBoi MEAUIIMHCKON MOMOIIIM ITPH OKOTaX, paHEHUsIX, 3apaxkeHusix. [[poBenenue
YaCTMYHOW CaHMTApHOW O0OpaOOTKM KOXXHBIX IOKPOBOB UEJIOBEKa NPU BBIXOJAE U3 30H
PaZO0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apakeHUs (3arpsi3HEHHs ), U3 30H TOKapOB.

JIukBUaLMs MOCJIEACTBUM YpE3BBIYAMHOW CUTyauud. PaguanvoHHas M XUMHYECKast
pasBenka odara TmopaxeHHUs (3apakeHus). ABapuiiHO-criacaTenbHble pPadoThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTHBALIUS, JeTa3alusl, 1e3MH(EKINs, Te3UHCEKIIHS.

DKCTpeHHas 3BaKyalus U3 ayAuTopuu (J1abopaTopuu) B YCIOBUSAX MOXKapa, paJualiiOHHOrO,
XUMHYECKOIr0, OMOJIOrMUECKOr0 3arpsiI3HEHUS] TEPPUTOPUU € UCTIOIB30BaHUEM IPOCTEUIINX CPEACTB
sanmthl («®@ennkcy, I'JI3K, nporusorasa I'TI-7 ¢ ATIT-3).

4. O0bem y4eOHOH TUCHHUIJIMHBI:

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHy 1,0 36
AYyIUTOPHBIE 3aHATHUS: 0,06 2
Jlexumnm (Jlek) 0,06 2
JlaGopatopusie padots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 0,83 30
Buja koHTpossi: 3auer 0,11 4




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«/lemoBbIe KOMMyHUKanun» (OT/1.2)
1. Heab AUCHUIIUHBI - GOPMHUPOBAHHE [ETOCTHOTO U CUCTEMHOTO MOHUMaHUs (QYyHKIUH,
pONU ¥ MPUHIUIMOB 3((HEKTUBHON KOMMYHUKAIMK y OyAyIIMX CHEIHATUCTOB B UX MPAKTUYECKOM
JIeSITSIILHOCTH.

2. B pe3ysbTaTe u3ydyeHus AUCUUILUIMHBI 00yYalomuiics Mo nporpamMme dakajiaBpuara
HOJIKeH:

Obnadamse CleqyIONIUMA KOMIETSHITHSIMHE:

- CIOCOOHOCTHIO K KOMMYHHUKAllMd B YCTHOW M MHCbMEHHON (QopmMax Ha pPyCCKOM U

HHOCTPAHHOM s3bIKax JJId PCIICHUA 3aaa4 MCKINYHOCTHOI'O U MEXKKYJIBTYPHOI'O BBaHMOHeﬁCTBHH
(OK-5);

- CIIOCOOHOCTBIO PA0OTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIPUHUMATh COLHAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIC U KyIbTypHbIe pa3nuuus (OK-6).

3name:

- TEOPETUICCKUE OCHOBBI KOMMYHHKAITHOHHOTO MPOIIeCcca B OpraHU3aIuy;
- OCHOBBI PEUEBOM M HEBEPOATLHOM KYJIBTYPHI JCIIOBOTO OOIICHUS;

- OCHOBBI IICUXOJIOTHH MEXINYHOCTHBIX OTHOIIIEHHUH B KOJIIEKTUBE;

- HPABCTBEHHBIE OCHOBBI OOIIEHNS B TIPO(HECCUOHATBHON Cpesie, ITUKY U STUKETHBIE (POPMBI
JIE0BOI KOMMYHUKAIINH.

Ymems:

- KaTeI‘OpI/IaHBHHﬁ amnrmapar, OCHOBHBIC 3aKOHBI T'YMAaHUTAPHBIX COLOHWAJIBHBIX HAYK B
HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH,

- BBIOMpATh MPAaBWIbHYIO CTPAaTEruio MOBEIEHUS C JEJIOBBIMU IapTHEpPAMHM B Ipoliecce
IIEPErOBOPOB;

- ACTIOJIb30BaTh ATUYCCKHE MTPABUJIA U ITUKETHBIC TIPUEMbI KOMMYHHKATUBHOM KYJIBTYPBI.
Braoems:
- HaBBIKAMH Ty OJIUIHOM pedu, apryMEHTAIIMH, BEJCHHS TUCKYCCHUH;

- HaBbIKaMHU OpraHU3alvy U IMPOBCACHHUA JCIIOBbIX GGCGI[ H IICPETOBOPOB B 06H.[CHI/II/I C IICJIBIO
MOCTPOCHUSA B3aMMOBBIT'OJHBIX MAPTHEPCKUX OTHOHIGHHﬁ;

- METOJlaMM KOMIIETEHTHOH paloThl ¢ JTOKYMEHTaMHM, TeaepOoHOM, (akcoM, OprTEeXHHUKOH,
KOMITbIOTEPOM, BECTH JIEJOBYIO IEPETIHCKY .

3. Kparkoe conepxxanue JMCUMILIAHBI:
BBenenmue.
Henu, 3agaun u ctpykrypa Kypca. OCHOBHBIE TIOHSITHS, ONPEIACICHHS, TEPMUHOIOTHUSI.

Moay.s 1. Ilcuxosioruyeckue 0CO0EHHOCTH MEKIHYHOCTHBIX KOMMYHHMKAINH



XapaktepucTuka u conepxanue oOmeHus. CTpykrypa oOmeHus. THITBI MEXITUIHOCTHBIX
KOMMYHUKalwid. [leprentuBHas cTOpoHA OOMICHHS: KaK JIIOAM BOCHPUHUMAIOT APYT JpyTa.
[Tpunuunel ¢dopMupoBanus mepBoro BreyaTieHus. (OcoOEHHOCTH TOHUMAHUS B Mpolecce
KOMMYHUKaIMH. [ICHXOJIOTHSI TOBEICHUS 4YelOBeKa B MPOIECCe KOMMYHHKAIMU. [IpHHIUTIBI
3¢ (HEeKTUBHOTO OOIICHHUS.

Xapakrepuctuka ¢GOpM H CPEICTB KOMMYHHMKAIIMH B KOMITaHUSX: BepOanbHas U
HeBepOanbHast (OPMBI, TPATUIIMOHHBIE CpPEICTBa BepOaTbHON KOMMYHHUKAIIMU (BHYTPCHHHE
JIOKYMEHTBI, CIPaBOYHUKH, HH()OPMAIIMOHHBIEC BECTHUKH, AJICKTPOHHAS 110YTa, 0a3bl JAHHBIX H JP.).
KoMMyHUKaIIMOHHBIE CTUIJIA ¥ POJTM YYaCTHUKOB KOMMYHHUKAIMOHHOTO TIpOIiecca.

Moay.s 2. Ily0iu4HoOe BBICTYIUIEHHE U NPe3eHTalus Nepea ayAuTopue

Crnenuduka ¥ TUIBl BBICTYIUIGHUH nepen ayautopueil. OcoO0EHHOCTH HEKOTOPBIX BHUJIOB
BBICTYIUICHMH miepen ayautopueil. IloaroroBka k BeicTymuieHuto. Kak 3aBoeBaTh M yCWINTH
BHUMaHUE ciyuiareneid. Putopuka m aprymeHTanus B MyOJHMYHOM BBICTYIUIGHHH. CTHIIb pedn.
HegepOGanibHble cpeacTBa KOMMYHHUKAIMK B IyOJIMYHOM peun.

OcHOBHBIE 3Tambl TOJATOTOBKH Mpe3eHTaluu. Pa3zpaboTka crnaigoB 1Jis Ipe3eHTallUU.
[IpoBenenune npe3eHTaluu.

Monyab 3. MeToauka U TAKTHKA NMPOBeJAEHUs 1eJ10BOM Oecebl U COBELIaHUS

JlenoBoi pasroBop Kak ocoOasi pa3HOBHUIHOCTh YCTHOM pPEYH, IEJEBbIC YCTAHOBKH PEYH.
[To3unuu cioymaromero u ropopsimero. OCHOBHbIe TpeOOBaHMSA K JIEJIOBOMY pPasroBOpY.
Putopuueckuii nHCTpyMeHTapuil nenoBoi peud. TexHuka u 3TukeT peud. OCOOEHHOCTH YCTHOM
JIEJIOBOM pedu: Ipe3eHTalus1, MOHOJIOT, JUAJIOT, UHTEPBBIO.

Dtanbl MPOBEACHUS IeNI0BON Oecenbl. Poilb MOATOTOBUTENBHBIX MEPONPUSATHI B yCIIEITHOM
MIPOBEICHUH JIeTI0BOM Oecensl. Hauano 6ecenpl, mHGOPMUPOBAHKE MPUCYTCTBYIONTNX, 000CHOBAHHE
BBIIBUTAEMBIX TOJIOKEHUH, 3aBepiIeHre Oecebl.

[loaroroBuTenbHBIE MEPONPUATHS K IEperoBopHOMY Ipoueccy. llopsaok nposeaeHus
NEPEroBOPHOro mpoiecca. TeXHWKa U TaKTHKa BEAECHHUS JENOBBbIX NeperoBopoB. dopmynnpoBka
Hene M OpelerioB Iepel]] HadyajloM IEeperoBOpHOro Imporecca. BeneHue neperoBopos B
HEOJArOMPUATHBIX CUTYalUsIX — KOHTPOJIb 3a AMouusMU. CTUIIU BEJCHUS JETOBBIX MEPErOBOPOB.
[TonoxxeHne cobeceaHMKa 3a CTOJNIOM. Pa3iuuHble TUIBI MMOBEACHMS MAapTHEPOB HA IMEPETrOBOpax.
Korna u xak 3aBepiiath neperoBOpsl.

IlogroroBka K TNPOBEIECHHUIO [EJIOBOro cosewmanusa. lIpomecc mnposeneHUs AeI0BOTrO
coBemanus. Beibop cTuis mpoBeneHus coemanus. OpraHusanusi U BeJeHHE AucKyccuil. Poib
PYKOBOJAUTEIIS U PAAOBOIO yYaCTHHUKA JEJI0OBOIO COBEIIAHUS. 3aBEPIICHUE JIEJI0BOTO COBELAHM.

OCHOBHBIE JJOTHYECKHE 3aKOHBI U UX IIPUMEHEHUE B JI€JI0BOM peun. Teopus apryMeHTalH.
YMo3akitoueHue M HCKYCCTBO paccyxiaeHus. Jlorndyeckue mnpaBuiaa aprymeHTanuu. CrocoObl
OIIPOBEPIKEHUS JOBOJIOB OIIIOHECHTA.

Coznanne «OnaronpusiTHOTO TICHXOJIOTUYECKOro Kiumara». l3ydeHune BHYTpeHHEro
COCTOSIHUS coOeceIHIKA IO TOJIOCY. Y MEHHUeE CayliaTh coOOeceTHUKA KaK IICUXOJIOTUYECKUI TTPUEM.
TexHHKa MOCTAaHOBKH BOMPOCOB M OTBETOB Ha HUX. [loBeneHue ¢ coOeceHMKAMH Pa3IUYHbIX
MICUXOJIOTHUECKUX TUIOB. HelTpanuzaius 3ameyanuii cobeceHuKa.



Tuner pykonokatuii. JKecTbl Kak IMoOKa3aTeaud BHYTPEHHETO COCTOSHUS COOCCETHHKOB.
TpakToBKa B3INIAI0B U MUMHKH Juia. HeBepOanbHble cpeicTBa MOBBIIICHUS AEIOBOrO CTaTyca.
Curnainbl oOMaHa, CUTHAIIBI COOCTBEHHOCTH, 30HATBHOCTb.

Moayas 4. JleqoBas mepenucka M pa3ropop mno teiaegoHy Kak (opmbl [1e10BBIX
KOMMYHUKAIUI

W3 ucropun craHoBieHHs JenoBOM mepenucku. Kiaccudukainust IenoBOM MEpEenucKy.
Crpykrypa u odopmienue nenoBoro mucbMa. CTwib U A3BIK J1€70BOHM mepenucku. Jlemoas
NEPENNCKA 110 JIEKTPOHHOM 110YTE. DTUKETHBIE HOPMBI JIEJI0BOM MEPENUCKH.

Cnenuduka teneoHHOro 0OIMEHHs W MOATOTOBKA K TenedoHHBIM meperoBopaM. [IpaBumna
BEJICHUSI JIENIOBOTO Tese()OHHOTO pas3roBopa, Korma 3BOHAT Bawm. [lpaBuiia BeneHHs IeI0OBOTO
Tese(hOHHOTO Pa3roBopa, Koraa 3BOHUTE Brl. BEIOOp TeXHUKH NPOBEICHUS JEI0BOTO TEICPOHHOTO
pasroBopa. [IpuHIHITEI palMoOHANIU3aIUU TeJe(OHHOTO OOIIEHUS. ABTOOTBETYMK U MOOWIJIBHBIN
TenedoH.

Mopayasb 5. KoMMyHUKanuu B KOHQJIMKTHBIX CUTYyAlMAX

Bunsl xonduaukros. ITpuunssl koH(aMKTOB. DyHKIMM KOHGIMKTOB. BO3HUMKHOBEHHE U
pa3BuTHe KOH(PIUKTOB. AHanu3 KOH(PIuKTOB. CriocoOs! paspemeHus KOHGIUKTOB. OcoOEHHOCTH
NOBEJCHUS B KOH(IMKTHBIX CHUTyalHsx. [ICMXOTEXHOIIOTMM BO3ACWUCTBUS Ha OIIOHEHTA B
KOH(IIMKTHBIX cuTyanusax. OCOOEHHOCTH ympaBieHUs] KOHQIMKTaMH B Opranu3anusx. Jluarnocruka
UCKaXEHUS WHPOpPMAaMK TapTHEpOM B Tporecce OuszHec-koMMyHHMKanui. Ilokaszarenn
HEHMCKPEHHOCTH YeJIOBEKa, HabJI01aeMble B ITPOIIECCE OOIICHHUS.

Moayab 6. ITHKA U ITHKET JeJJOBbIX KOMMYHUKAMH

CraHOBJICHHE YTHKH JICTIOBBIX KOMMYHUKAUN. [IpoTHBOpEdre MEX Iy SITHKOW U OM3HECOM B
JIETIOBBIX KOMMYHUKAIHMSIX. DTHUECKUE TIPUHITUIIBI IETOBBIX KOMMYHUKAIIMN. DTHKa OU3HEcA.

DTUYECKUE OCHOBHI TPOGECCHOHATBHOU JesTeNbHOCTH. OCHOBBI JIETOBOIO OJTHKETA!
MPEJCTABICHUE, 3HAKOMCTBO, OEXKHAa JEJIOBOIO MY>KYMHBI M JE€JOBOM JKCHIUHWHBI, MpaBUiia
IIOBEJICHUS 3a CTOJIOM, KJIFOUEBBIE ITpaBUiIa ATHUKeTa. [Icuxomorus nsera.

[Iporokonbubie MeponpusaTusa. Coaep:kaHue W Ha3HAYEHUE BU3UTHBIX KapTOUYeK, MOJapKH,
CyBEHHpHI, TOCTHI. [IpoTOKONbHAS CiTyK0a U MOPSATOK BEACHUS MTPOTOKOIBHBIX MEPOPHUSITHIA.

HannoHanpHble CTWIM BEACHUS IIEPETOBOPOB: AMEPUKAHCKUM, AHIVIMMCKUM, SIIOHCKH,
HeMelKui, GppaHIy3cKuil, apabckuii, kutaickuii u Ap. HanimonaneHbeie 0cOOEHHOCTH HEBEPOATBHOTO
obmenus. Poccuiickuii CTWIb BEIEHUS JCIOBBIX TEeperoBopoB. (OCHOBHBIE MPOOJIEMBI
MEXKYJIbTYPHOTO OOIIEHUS.



4. O0bem y4eOHOH TUCHHUIIMHBI:

Ob6bveMm
Buabl yue6Hoii paGoThI B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,28 10
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) - -
[Mpaktuueckue 3ansatus (I13) 0,28 10
CamocrositesibHas padora (CP): 3,5 126
BuJ KOHTPOJIAA: 3a4eT ¢ OLeHKOH 0,22 8




	Аннотация рабочей программы дисциплины  «Иностранный язык» (Б1.Б.1)
	Аннотация рабочей программы дисциплины  «Физическая химия» (Б1.Б.2)
	Аннотация рабочей программы дисциплины  «Коллоидная химия» (Б1.Б.3)
	Аннотация рабочей программы дисциплины  «Аналитическая химия» (Б1.Б.4)
	Аннотация рабочей программы дисциплины  «Инженерная графика» (Б1.Б.5)
	Аннотация рабочей программы дисциплины  «Прикладная механика» (Б1.Б.6)
	Аннотация рабочей программы дисциплины  «Электротехника и промышленная электроника» (Б1.Б.7)
	Аннотация рабочей программы дисциплины  «Безопасность жизнедеятельности» (Б1.Б.8)
	Аннотация рабочей программы дисциплины  «Процессы и аппараты химической технологии» (Б1.Б.9)
	Аннотация рабочей программы дисциплины  «Общая химическая технология» (Б1.Б.10)
	1.2. Химическое производство.
	2.2. Химические процессы.
	Определение. Классификация химических процессов по различным признакам - химическим (вид химической реакции, термодинамические характеристики, схема превращений) и фазовым (число и агрегатное состояние фаз).
	2.3. Химические реакторы.
	Определение и назначение химического реактора. Реакторы в химических и нехимических отраслях промышленности. Обзор типов химических реакторов, их структурные элементы (реакционная зона, устройства ввода и вывода, смешения, разделения и распределения п...
	2.4. Промышленные химические реакторы.

	Аннотация рабочей программы дисциплины  «Химические реакторы» (Б1.Б.11)
	Аннотация рабочей программы дисциплины  «Философия» (Б1.Б.13)
	Аннотация рабочей программы дисциплины  «История России» (Б1.Б.14)
	Аннотация рабочей программы дисциплины  «Физическая культура» (Б1.Б.15)
	Аннотация учебной программы дисциплины  «Математика» (Б1.Б.16)
	Аннотация рабочей программы дисциплины  «Информатика» (Б1.Б.17)
	Аннотация рабочей программы дисциплины  «Физика» (Б1.Б.18)
	Аннотация рабочей программы дисциплины  «Общая и неорганическая химия» (Б1.Б.19)
	Аннотация рабочей программы дисциплины  «Органическая химия» (Б1.Б.20)
	Аннотация рабочей программы дисциплины  «Социально-политическая история» (Б1.В.ОД.1)
	1. Цель дисциплины – приобретение студентами научных знаний в области социально-политической жизни общества через анализ истории России XX-XXI вв.
	Аннотация рабочей программы дисциплины  «История философии» (Б1.В.ОД.2)
	Аннотация рабочей программы дисциплины  «Основы экономики и управления производством» (Б1.В.ОД.3)
	Аннотация рабочей программы дисциплины  «Правоведение» (Б1.В.ОД.4)
	Аннотация рабочей программы дисциплины  «Химия элементов» (Б1.В.ОД.5)
	Аннотация рабочей программы дисциплины  «Органическая химия производных углеводородов» (Б1.В.ОД.6)
	Аннотация рабочей программы дисциплины  «Электрохимия, кинетика и катализ» (Б1.В.ОД.8)
	Аннотация рабочей программы дисциплины  «Физические и физико-химические методы анализа» (Б1.В.ОД.9)
	Аннотация рабочей программы дисциплины  «Экология» (Б1.В.ОД.10)
	Аннотация рабочей программы дисциплины  «Проектирование деталей машин и аппаратов» (Б1.В.ОД.11)
	Аннотация рабочей программы дисциплины  «Проектирование процессов и аппаратов химической технологии» (Б1.В.ОД.12)
	Аннотация рабочей программы дисциплины  «Начертательная геометрия» (Б1.В.ОД.13)
	Аннотация рабочей программы дисциплины  «Моделирование химико-технологических процессов» (Б1.В.ОД.14)
	Аннотация рабочей программы дисциплины  «Материаловедение и защита от коррозии» (Б1.В.ОД.15)
	Аннотация рабочей программы дисциплины  «Химия и физика полимеров» (Б1.В.ОД.16)
	Аннотация рабочей программы дисциплины  «Технология и оборудование производства полимеров» (Б1.В.ОД.17)
	Аннотация рабочей программы дисциплины  «Основы менеджмента и маркетинга» (Б1.В.ДВ.1.1)
	Аннотация рабочей программы дисциплины  «Основы технического регулирования и управление качеством» (Б1.В.ДВ.1.2)
	Аннотация рабочей программы дисциплины  «Вычислительная математика» (Б1.В.ДВ.2.1)
	Аннотация рабочей программы дисциплины  «Дискретная математика» (Б1.В.ДВ.2.2)
	Аннотация рабочей программы дисциплины  «Основы квантовой химии» (Б1.В.ДВ.3.1)
	Аннотация рабочей программы дисциплины  «Химия мономеров» (Б1.В.ДВ.3.2)
	Аннотация учебной программы дисциплины  «Механические процессы и аппараты химической технологии» (Б1.В.ДВ.4.1)
	Аннотация учебной программы дисциплины  «Анализ техногенного риска» (Б1.В.ДВ.4.2)
	Аннотация рабочей программы дисциплины  «Дополнительные главы химии и физики полимеров» (Б1.В.ДВ.5.1)
	Аннотация рабочей программы дисциплины  «Физико-химические основы переработки полимеров» (Б1.В.ДВ.5.2)
	Аннотация рабочей программы дисциплины  «Физико-химические основы получения полимерных пленкообразующих материалов» (Б1.В.ДВ.5.3)
	Аннотация рабочей программы дисциплины  «Проектирование производств полимеров» (Б1.В.ДВ.6.1)
	Аннотация рабочей программы дисциплины  «Основы проектирования производств переработки полимеров» (Б1.В.ДВ.6.2)
	Аннотация рабочей программы дисциплины  «Основы проектирования производств лакокрасочных материалов» (Б1.В.ДВ.6.3)
	Аннотация рабочей программы дисциплины  «Технология функциональных полимерных материалов» (Б1.В.ДВ.7.1)
	Аннотация рабочей программы дисциплины  «Конструирование изделий из полимеров» (Б1.В.ДВ.7.2)
	Аннотация рабочей программы дисциплины  «Химическая технология пигментов и пигментированных лакокрасочных материалов» (Б1.В.ДВ.7.3)
	Аннотация рабочей программы дисциплины  «Применение полимерных материалов» (Б1.В.ДВ.8.1)
	Аннотация рабочей программы дисциплины  «Технология производства и переработки композиционных материалов» (Б1.В.ДВ.8.2)
	Аннотация рабочей программы дисциплины  «Технология лакокрасочных покрытий» (Б1.В.ДВ.8.3)
	Аннотация рабочей программы дисциплины  «Синтез и исследование полимеров» (Б1.В.ДВ.9.1)
	Аннотация рабочей программы дисциплины  «Исследование переработки полимеров» (Б1.В.ДВ.9.2)
	Аннотация рабочей программы дисциплины  «Исследование лакокрасочных материалов» (Б1.В.ДВ.9.3)
	Аннотация рабочей программы дисциплины  «Учебная практика» (Б2.У.1)
	Аннотация рабочей программы дисциплины  «Научно-исследовательская работа» (Б2.Н.1)
	Аннотация рабочей программы дисциплины  «Производственная практика» (Б2.П.1)
	Аннотация рабочей программы дисциплины  «Преддипломная практика» (Б2.П.2)
	Государственная итоговая аттестация (Б3)
	Аннотация рабочей программы дисциплины  «Деловые коммуникации» (ФТД.2)

