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1 O01mue mos1oxeHus

PaGouas mporpamma u pOHJ OLIEHOYHBIX CPEJCTB AUCIUILTUHBI « TeopeTHIecKrue OCHOBBI
XUMHUYECKON TEXHOJIOTUU TOILIUBA M YIJIEPOAHBIX MAaTEPHAIOB» COCTaBJICHBI B COOTBETCTBHUHU C
TpeGoBaHUAMH (heZepaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa, YTBEPKICHHO-
ro npukazoM MunoOpHayku Poccuiickoit ®enepanuu ot 07.08.2020 Ne 922, u 0CHOBHOM MPO-
deccroHanbHONW 00pa30BaTENLHON MPOTpaMMbl MOATOTOBKUA «XHMHUYECKAss TEXHOJOTHUS TPH-
POJIHBIX SHEPrOHOCUTENEW M YIJIEPOJAHBIX MAaTepUANOB» [0 HAMPABJICHUIO MOJITOTOBKU
«18.03.01 Xumuueckast TEXHOJIOTHUS.

[IpakTuueckasi MOArOTOBKA pealn3yercss Ha OCHOBE:

[podeccronansubiii crangapt 19.002 «CITEIIUAJIMCT 10 XMMUYECKOMU I1EPE-
PABOTKE HEO®TU U T'A3A».

O6o6mennas TpynoBas ¢yHkius: B OOecnieueHne M KOHTPOJb paOOThI TEXHOJIOTHYE-
CKUX OOBEKTOB U CTPYKTYPHBIX MOjpa3feneHuil HedrerazomnepepadaThiBaomIeld opraHu3aluu
(mpou3BOACTBA).

H3-1 Texnonorus nepepadotku HegTH, H3-1 Texnonorus nepepadbotku HedTH, pusnye-
cKue, (PM3UKO-XUMUYECKUE U XUMUYECKHE OCHOBBI TEXHOJIOTHYECKUX mporeccoB, H3-2 OcHoB-
HBIC TIOKA3aTeNIM KadecTBa HEPTEIPOAYKTOB U KOMIOHEHTOB, H3-2 TexHOIIOTHYECKHE CXEMBI,
H3-4 Texnonormueckue MpOIECCHl, PEKUMBI MPOU3BOJCTBA, MPOAYKIMHU opraHuzanuu, H3-4
Texnuueckue TpeOOBaHUs, IPEABSIBISIEMBIE K ChIPbIO, MaTepHUaiaM U TOTOBOM MPOAYKIIUH TIPO-
nu3BoacTBa, H3-5 TexHomorus npousBoacTBa ToBapHOU npoaykuuu, H3-6 Ctangaptel, TeXHUYE-
CKHE YCJIOBHS, METOIUKU U MHCTpyKuuH, H3-6 HopmatuBel pacxojia Chipbsi, MaT€pUajoB, TOII-
nuBa, peareHToB, H3-9 MHCTpyKIuu U npaBuiia MpOMBIIIJICHHONW 0€30MacHOCTH, 110 OXPaHe TPY-
Ja u noxkapobeszonacHocty, HY-1 AHanu3npoBarh U CONOCTABIIATH CBOWCTBA MPOIYKIUH C TEX-
HOJIOTUYECKUMU PEeKUMaMH MPOIIECCOB.

3az[aq1/1 JUCIHHITIIMHBI HO}IFOTOBK& BBIITYCKHHUKOB K HpOI/ISBOI[CTBeHHO-TCXHOJ’IOFH‘IGCKOﬁ JCsI-
TEIIbHOCTH B 00JIACTH XMMHUYECKHUX TCXHOHOFHﬁ, KOHKypeHTOCHOCO6-
HbIX HaAa MUPOBOM PBIHKC XMUMHUYCCKHUX TEXHOJIOTHM TOILJINBA U yriepona-
HBIX MaTCpHaJIOB.

OcHoBHbIE pa3fensl / 1. Teopernueckne OCHOBBI MOATOTOBKHM MOPIOYUX MCKOMAEMbIX K
TEMbI IUCIUTUINHBI nepepadoTke

2. OU3MKO-XMMHUYECKHE OCHOBBI pa3eiieHHs TOPIOYUX HCKOIae-
MBIX U IPOAYKTOB UX MEPepadOTKU

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH JO0CTHKCHUS] KOMIIETeH NI

Hpouecc HU3YUYCHUA OUCHUITIIMHBI ((TeOpeTPIquKI/IC OCHOBEI XHUMHUYECKOU TEXHOJIOTUH
TOTIMBA M YTIIEPOJHBIX MaTEPHUATIOB) HAMpaBieH Ha (POPMUPOBAHUE CIEAYIONUX KOMIETCHIIUN
B cootBeTcTBUU ¢ @I'OC BO 1 ocHOBHOI 00pa3oBaTenpHOM mporpaMmoin (Tabmuma 1):

Ta6m/1ua 1- KOMHCTCHI_[I/II/I WU MHAUKATOPBI UX JOCTUKCHUA

Konx n HanMeHOBaHME KOM- WNHauKaTopel TOCTUKEHUS [Inanupyemsle pe3ynbTaTsl
MIETEHLIUH 00y4YeHHs 10 JUCLIUTUINHE

Ob6menpodeccnoHanbHbIE

[TK-1 Cnocob6en obecrieun- | [TK-1.1 3Haer TexHomornueckue | 3HACT TEXHOJOTHH IOJTyde-




BaTh BEJCHUE TEXHOJOTHYE- | CXEMBI, IPUHIUIILI pabOThl 000- | HUS MPOAYKIUU C 33JaHHBI-

CKOTO Tpoliecca nepepadoT- | pylOBaHHs, HOPMBI TEXHOJIOTH- | MH (DU3MKO-XUMHUYECKUMHU H
KH He(pTH, ra3a U XUMHYe- YECKOro peKUMa NepepadoTKu IKCILTyaTAallMOHHBIMU  CBOWA-
CKOTO CBIPBS, KOHTPOJIUPO- | HE(TH, Ta3a ¥ XUMHUYECKOTO ChI- | CTBAMH; METOJBl aHAlu3a U
BaTh COOIOZICHUE TEXHUYE- | Pbs; TPEOOBAHUS HOPMATHBHO- BBIOOpAa ONTHUMAIIBHBIX YCIIO-
CKOM JOKYMEHTAIIUH U TPe- | TEXHHUUYECKOW JOKYMEHTAIHH K BUI epepabOTKH CHIPHSI.
0OBaHMIi K KQUeCTBY r'OTO- BEJICHUIO TIPOIECCca U KAUYeCTBY YMeer HCIONB30BaTh  HO-
BOW MTPOAYKIIUU TOTOBOM MPOIYKIINU; METOJIBI BEHINIME JOCTH)KEHUS HAyKH
BBISIBJICHHSI U YCTPAHCHUS HAPY- | 1 COBPEMEHHON BBIYMCIIU-
HICHUH TEXHOJIOTUIECKOTO pe- TEJILHOW TEXHUKU B 001acTH
KUMa, MOJATOTOBKH U TepepaboTKu
[1K-1.2 Ymeer aHanmu3upoBaTh TOILTHBA.
napaMeTpsl padOTHI TEXHOJIOTH- | BiiajgeeT HaBbIKaMu peIICHUS

YECKHUX YCTAHOBOK, KOHTPOJHMPO- | KOHKPETHBIX  TEXHOJIOTHYe-
BaTh COOJIFIOJICHUE TEXHOJIOTHYES- | CKUX 33]1a4.

CKOT'0 PEKUMA; BBISBIIATD MIPH-
YUHbBI OTKJIOHEHUH U pa3padarhl-
BaTh MEPOIPUATHS 110 MX YCTpa-
HEHUIO,

I1K-1.3 Bmanmeer HaBbIKaMH pas-
pabOTKU TEXHOJIOTMYECKUX MPO-
1IeCCOB NepepabOTKU HePTH U
raza, BBIOOpa TeXHUYIECKHIX
CPE/ICTB U TEXHOJIOTHI C yU4ETOM
JKOJIOTUYECKUX IOCIIEICTBUNA UX
MPUMEHEHUS

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

HucuumumHa «TeopeTrnueckne OCHOBbI XUMHUYECKONW TEXHOJIOTHH TOTIJIMBA U YTTIEPOIHBIX
MaTepuaioB» nzydaercs Ha 1 kypce, 2 cemectpe.

JlucuuiuinHa BXOIUT B cocTaB Oyoka 1 «Jluciumineel (MOAYNIN)» U OTHOCUTCS K 06a3o-
BOM 4acCTH.

Jlist OCBOEHUS AMCLUUIUIMHBI HEOOXOMMbI 3HAHUsI, YMEHHMsI, HABBIKU U / UJIU OTIBIT MpaK-
TUYECKON JESATEeIbHOCTH, COOPMHUPOBAHHBIE B MIPOLIECCE U3YUCHUS TUCIUIUINH / mpakTHK: «H-
xeHepHas rpapuka B CAD-cucremax», «IIpuknagHas mexaHuka», «TeXHOIOrMM CO3/1aHUS U
MPOJBUKEHHS CAlTOB ((PaKyIbTaTHB)».

3HaHus, yMEHHs U HaBBIKH, C(hOpMUPOBaHHBIE TIPU U3YUYEHUH TUCHMIIMHBI «Teopernue-
CKH€ OCHOBBI XUMUYECKOW TEXHOJIOTUHU TOIUIMBA U YIIIEPOJHBIX MaTEpPUAJIOB», OyIyT BOCTpeOO-
BaHbI MIPH U3YYEHUHU MOCIEAYIOMUX AUCUUIUINH: «O0mas XuMudeckas TEXHOIOTUs», «MOHTax
U PEMOHT XMMHUYECKOro 00opynoBaHusm», «PacueTsl OCHOBHBIX IIPOIECCOB U anmnapaToB HedTe-
razomnepepaboTkn», «MoAeTupoBaHUE XHUMHUKO-TEXHOJIOTHYECKUX TMpoLeccoB», «CHCTEeMBbI
yIpaBiIeHUS XUMHKO-TEXHOJIOTHUYECKUMH MporieccaMuy, «OCHOBBI MPOMBIIUIEHHON aBTOMAaTUKU
U POOOTOTEXHUKUY», «ABTOMATH3AIMs MPOU3BOACTBa», «IIpon3BoAcTBEHHAs MpaKTUKaA (TEXHO-
joruyeckasi (IpOEKTHO-TEXHOJOTHYECKas) paKkTuka), 6 cemectp», «lIpousBojcTBeHHas Mpak-
TUKa (TEXHOJIOTHYECKas (MPOEKTHO-TEXHOJIOTHYECKas) IPAKTHKA), 8 CEMECTP».

Jucuunnuna «TeopeTnueckre OCHOBbI XUMUYECKOM TEXHOJIOTHH TOIUIMBA U YTIIEPOIHBIX
MaTepHajioB» YaCTUYHO peanusyercs B (hopMe MPaKTHUECKONW MOATOTOBKH.

JucuuruinHa «TeopeTnueckne OCHOBbI XUMHUYECKON TEXHOJIOIMH TOIIMBA U YTIIIEPOIHBIX
MaTepHajoB» B PaMKax BOCIUTATEIbHOH pabOThl HampaBieHa Ha (OPMHUpPOBAHHE y 00ydaro-
IIMXCSl aKTUBHOM I'PaXKJaHCKOM IMO3UIMH, YBaK€HHs K IpaBaM M CBOOOJAaM 4elOBEKa, 3HAHUS




MPaBOBBIX OCHOB M 3aKOHOB, BOCIIUTAHWE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUSI apryMEHTHPO-
BaTh, CaMOCTOSITEIbHO MBICIUTh, PAa3BUBACT TBOPUYECTBO, MPO(PECCHOHAIBHBIC YMEHUS WIH
TBOPYECKHU Pa3BUTOU JTMYHOCTU, CUCTEMbI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 32 BBITIOJIHE-
HUE y4eOHO-TIPOU3BOICTBCHHBIX 33JJaHUN U T.J.

4 O0beM TUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJUHHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4Yaromuxcsi

OO01mmas TpyI0eMKOCTh (00beM) TUCIUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnpenenenne o0beMa AMCHMIUIMHBI (MOAYJISI) TIO BUAAM y4eOHBIX 3aHSATHI MpEICTaB-
JIeHO B Tabmute 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM QUCLATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO61mas TpyA0eMKOCTh IUCHHUTUTHHBI 144

KonTtakTHasi aynuTopHasi pa6oTa o6y4yamoumxcsi ¢ npenojaasaresiem (mo | 57
BH/IaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHAITUS JeKIMOHHOI0 THNA (JIEKIIMU U MHbIE yuyeOHbIe 3aHATH, Tpeny- | 28
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady yIeOHOH HHpOpMAaIH I1e-
JAarormuecKuMu pabOTHHKAMH), B TOM 4YuCiIe B popMe MPaKTUUYECKOH MO/I-
TOTOBKH:

3aHATHS CEMHUHAPCKOI0 THNA (CEMUHApHl, MPAKTUYECKUE 3aHATHUS, Npak- | 28
TUKYMBI, JaOOpaTopHble pabOThl, KOJUIOKBUYMbI M MHBIE aHAJIOTUYHbBIE 3a-
HATHS), B TOM 4YHClie B (popMe MpaKTUUECKOM MOIrOTOBKH:

CaMocTosiTe1bHasi pa6oTa 00y4arOIIUXCsl M KOHTAKTHasi padoTa, BKIO- | 52
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIWBUAYAJIbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTeNsMu (B TOM UHWCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBHOM
cpelie By3a

[TpomexyTouHast aTTectanus odydaromuxcs — Kypcoas pabota, 3auer ¢ 1
OLIEHKOM

5 CoaepkaHue TUCHUILVINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA AaKAAECEMUICCKHUX YaCOB U BUI0B y‘leﬁHOﬁ
padoThI

Ta6muia 3 — CTpykTypa U coiep KaHue TUCIUILTAHBI (MOTYJIs)

HaumeHnoBanue pa3aenoB, TeM U COIEp- Bunet yueOHO paboThI, BKIIFOUAsi CAMOCTOSITEINb-
YKaHWEe MaTepualia HYI0 paboTy 00y4JarIMXCsS U TPYIOEMKOCTD (B 4a-
cax)




KonrakTHas pabota npenoaaBarens ¢ 00y-
YAIOIIUMUCS
Jlexumu | Cemunapckue | JlaGopatopHbie
(mpakTHYecKue 3aHATHA
3aHATHUSA)

CPC

Pazpen 1 Teopemultecmte OCHOBbL NOO2OMOBKU 20pHYUX UCKONRAEMDbIX K nepepaﬁomxe

1.1.3HayeHne rOPOYMX HCKONMAEMBIX U
YIJIEPOAHBIX MAaTepuajoB 3HAYCHHE
FOPIOYMX HCKOMAEMBIX M  YIIIEPOJHBIX
MaTepHaJIOB B JHEPIreTUKE, XUMUUYECKOU
U JPYruX OTpaciisiX MPOMBIIUICHHOCTH.
[ToHsAITHE O TEXHOJIOTHH TOPIOYHX HCKO-
naembix (I'M) u yraepoanslx Martepua-
70B. TeHACHIMU pa3BUTHS TepepabOTKH
HedtH, rasa, razoxkonaercaroB u TI'U B
Poccuu u 3a pyoexxom.

4

1.2.'pynnoBoii XuMHYeCKHH cocTaB
rOPIOYUX MCKONMaeMbIX. XapaKTepUCTH-
Ka IPUPOJHBIX ra3oB, HedTel. Coenune-
HUS HeTU: XHUMHUYECKUH COCTaB U CBOM-
CTBA AJIKAHOB, IUKJIAHOB, APEHOB, CMOJIH-
cTo-ac(hanbTeHOBBIX BellecTB. [loHsTHE
IPYNIIOBOTO,  CTPYKTYPHO-TPYIIIOBOTO
cocTtaBa HepTeH, WX NPOMBIIIJICHHAs
kinaccupukauusa. ['pynnoBoit  cocTaB
TBEPJBIX TOPIOUMX HcKomaemblx. Ompe-
neneHne (pU3MKO-XMMHUYECKUX CBOMCTB
HeTH U HEPTEMPOAYKTOB

1.3. TloaroroBka ropo4YMx HCKOMae-
MBIX K NepepadoTke

CymHOCTh NpoLEcCcOB MOATOTOBKHU. Teo-
peTHYeCKre OCHOBBI METOJIOB oOforarie-
Hust TI'U (rpaBuranus, ¢aoramus). Ioxa-
roTOBKa HePTH K TepepaboTke: obecco-
JuBaHUE, O00E€3BOXKMBaHUE, CTAOMIIN3a-
mus.  Kiaccudukamms MOBEpXHOCTHO-
akTuBHBIX BemiecTB (ITIAB) ux ucnonszo-
BaHUE MTPH MOJITOTOBKE HEPTH.

Ornpenenenne copepKanus BOJIbI B HeTH
meroaoM /{una-Crapka

Onpenenenne B npoaykrax ['M comepxa-
HUS CEpBI

Omnpenenenune 3o0apH0cTH ['U

OmnpeneneHne coAep)kaHUsS XJIOPHIOB B
HePTH




Onpenenenne CoaepKaHUs apeHOB B
OeH3MHOBOM (ppaKIuu

Paznen 2 Qu3uxko-xumuueckue 0CHOBbL pasdeﬂeuml u nepepaﬁomku 2OPpHOYHUX UCKONAeMbIX.

2.1.du3UKO-XMMHYECKHE METOIBI pa3-
JAejdeHMs: XpoMartorpadus, pEeHTreHO-
cTpyktypHblii anaim3 (PCA), mMacc-
cuektpomerpus, OIIIP, YV®- u HK-
crieKTpocKomnusi. TeopeTnue-CKue OCHOBBI
METO/IOB PEKTHU(PHUKAIMH, afcopOIuu, ao-
COpOLIMU, PKCTPAKIUHU, KPUCTAILIU3ALINH,
MeMOpaHHBIX METOA0B paznenenus. [lo-
HSTUE O TOITUBHO-TUCIIEPCHOU CHCTEME.

6

8

2.2.JlpyHUMNBI METOAOB HepepadoTKH
He(TH U He(PTSITHOT O CHIPbS.

IlepBruunas npsmas neperoska. Jlecrpyk-
TUBHBIE MPOLIECCHl TepepadboTku HedTu
0e3 MpUMEHEHMs KaTalu3aTopoOB: TEPMU-
YECKUW KPEKHUHT, MHUPOJIN3, KOKCOBAaHUE
HEe(TAHBIX OCTATKOB. TepMOJMHAMMUKA,
KUHETHKA, MeXaHu3M. TepMuueckue pe-
aKIMM  WHAUBUIYAJTbHBIX  COCIUHEHUN
I'". JlectpyKTUBHBIE IPOLIECCHI IIEpepa-
00TKM He(TH C MPUMEHEHHEM KaTaiu3a-
topoB. O0mmue cBeneHus o karaiause. Ka-
TaTUTUYECKUNA  KPEKUHT, PUDOPMUHT,
usoMepusanus. [ 'maporeHusanuoHHbIE
IIPOLIECCHI: THMAPOOYMUCTKA, THUIPOKpe-
KHHT.

2.3.I1lepepadoTka TT'U.

OcCHOBHBIE METOZIBI TEPMHUYECKOM IIEpe-
pabotku TT'U. Tepmuueckast necTpyKuus
TI'U. OOpa3oBaHue yroiabHOH IlacTHye-
ckoil Maccel. CnekaemocTs. IIponece ne-
CTPYK-TUBHOM THMApOoreHu3anuu. Tepmo-
OKHUCJIUTEIbHBIE TpOIecChl (TOTyYeHUe
KapOOHOBBIX  KHCJOT,  Tra3udukanus
TI'N). Cuntessl Ha ocHoBe CO.

Onpenenenne (paKIHOHHOTO COCTaBa
HEPTENPOIYKTOB

AHau3 rpynioBoro coctaBa O€H3MHOBOM
bpaxun

AHain3 MaclsHBIX Qpakuui

Jleamynbcanys HeQTIHBIX IMYJIbCUI

HUTOI'O no apucnunine

28

28

80




6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAKOIIMXCS 10 AUCHUILIHHE (MOTY-
J110)

[Tpu mnaHupoOBaHUU CaMOCTOSITEIBHOW PabOTHI CTYICHTY PEKOMEHIYETCSl PYKOBOACTBO-
BaThCSI CIEIYIOIIUM paclpe/ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexoMmeHn1yeMoe pacnpe/iesieHie YacoB Ha CAMOCTOSITETIbHYIO paboTy

KoMnoHeHTBI caMOCTOATETbHOI padoThI KoauvecTBo 4a-
COB

N3yueHnne TeopeTuuecKruX OCHOB 20

[ToaroToBka k mabopaTopHbIM paboTam, odopmileHHEe JabopaTOpHOTO 20

KypHaJa

Brimonnenue kypcoBoit paboThl 52

7 OueHoYHbIE CPeCTBA I NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOI
arTecTauMy 00y4aroMXCcs M0 JMCUMILINHE (MOTYJIIO0)

q)OHIl OLCHOYHBIX CPCACTB MJIA IMPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U IIPO-
MEKYTOYHOH aTTecTanuu npeacrasieH B [punoxennn 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aﬂaHHﬁ WM MHBIX MaTCpHuajlioB, HCO6XOIII/IMI)IX JIIA
OLIEHUBAHMs Pe3y/IbTaTOB O0YUYEHUs MO JUCLUILIMHE (MOAYIII0), MPAKTUKE XPaHUTCS Ha Kade-
pe-pazpaboTurke B OyMa>KHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYeCcKOEe H HH(POPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)
8.1 OcHoBHas nUTEpaTypa
1. AxmeroB C. A. Nmmusipo, M.X., Kaypman A.A. Texnonorus nepepaboTku HeTH, ra3a u
TBepAbIX roprounx nckonaemsix. — CI16: Henpa, 2009-828 c.
2. Jlepdnep, YV.JI. Ilepepadotka nedru / Y.JI. Jlepdnep; nep. ¢ anri. — 2-e u3f., nepecM. — M.
Onumn-busuec, 2001. — 223.
3. YcrunoB, B.A. Karanuzaropel HedrenepepaboTku : yuyeObHoe mocoOue i By30B / B.A.
VYerunos, I. B. Konnoa. — Komcomomnbsck-HaAmype: U3a-Bo Komcomomnbckoro-na-Amype
roc.T€XH.yH-Ta, 2016. — 62c.
4. Psi6oB, B. 1. Xumus nedtu u raza [IneKTpoHHBIN pecypc] : yuebHoe nmocodbue / B.JI. Psi6os. -
M.: U] ®OPYM, 2012. - 336 c. / ZNANIUM.COM : 31eKTpOHHO-OMOINOTEUHAs CUCTEMA. —
Pexxum moctyma: http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3aril. ¢ IKpaHa.

8.2 JlonoJIHUTENbHAS IUTEpATypa
1. Xumusa vedtu u raza /Ilox pen. B.A. IIpockypskosa u A.E. llpankuna. JI.: Xumus, 1981. —
359 c.
2. Texnomnorus 1 0060opyI0BaHKE MPOIIECCOB nepepaboTku HeTH U raza: YuebHoe nocodue/C.A.
Axwmertos, T.I1. Cepukos, 1.P. Kyzee, M.U. bassutos; nox pexn. C.A. Axmerosa.-CI16.: Henpa,
2006.-868c.;ui1.
3. AxmetoB, C.A. JIekiuu o TEXHOJIOTUHU ITyOOKOH nepepadoTKu HEPTH B MOTOPHBIE TOILIMBA
: yaebHOe mocobue st By3oB / C.A. Axmeros. — CII6.: Henpa, 2007. — 31 1c.

8.3 MGTOI[I/I‘IGCKI/IG YKa3aHusd Al CTYACHTOB IO OCBOCHUIO JHUCIUTTIIIMHBI



http://www.boox.ru/bx9/index.php?uid=4c85b6b00ead4&m=list&adv=1&qa=%22%D0%90%D1%85%D0%BC%D0%B5%D1%82%D0%BE%D0%B2,%20%D0%9C.%D0%A5%22
http://www.boox.ru/bx9/index.php?uid=4c85b6b00ead4&m=list&adv=1&qa=%22%D0%98%D1%88%D0%BC%D0%B8%D1%8F%D1%80%D0%BE%D0%B2,%20%D0%90.%D0%90%22
http://www.boox.ru/bx9/index.php?uid=4c85b6b00ead4&m=list&adv=1&qp=%22%D0%A1%D0%9F%D0%B1:%20%D0%9D%D0%B5%D0%B4%D1%80%D0%B0%22

1. Pacuer npouieccoB u anmnaparoB pekTudukanuu: yued. mocooue/ B.B. Ilerpos, A.B. Mo-

ucee.- Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2012. — 156 c.

2. Omnpenenenre OCHOBHBIX CBOMCTB HEPTH U HEPTEPOAYKTOB: MeToanvYecKre yKa3zaHHsl K
BBITIOJIHEHHIO J1abopaTopHbIX padot/ O.C. Cyxununa, A.W. Jlesamora, C.M. [Jonrux, C.I'. Mac-
J0B- HanmoHanbHbIM HccnenoBaTesibCKuii TOMCKUI TOMUTEXHUYECKUN YHUBEPCUTET. — TOMCK:
N3a-Bo TomMckoro moiMTeXHUYECKOro yHuBepcurera, 2011. — 34c.

3. Jleramona A.U., Kpasios A.B., Cyxununa O.C. TeopeTnyeckre OCHOBbI XUMHUECKOU
TEXHOJIOTMH TOIUIMBA U YIIIEpOAHBIX MaTepuanoB. — M3n-so TIIY, 2007 — 156 c.
4. Jleramoga A.U., Kpasios A.B., Cyxununa O.C. TeopeTnyeckre OCHOBbI XUMHUECKOU

TEXHOJIOTHH TOIUIMBA U YIJIEPOIHBIX MAaTEPUAIOB. DJICKTPOHHOE yUeOHOE TOCOOHE ISl CTY/ICH-
TOB cnenuainbuoctu 240403, TI1Y, 2006. — 102 c.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX U UH(OPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI, HCII0JIb3YEMbIE IPHU OCYIIECTBICHUH 00pa30BaTeIbHOIO Mpoliecca 10 JUCIHUILIMHE

1. PedepatuBHo-Oubmmorpaduyeckue 6a3pr nanasix BUHUTU no ectecTBeHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u
Apyrue

2. ChemExper Chemical Directory (chemexper.com) » Karamor XuMHYECKHUX BEIIECTB H
UX TTOCTABIIUKOB.

3. ChemSynthesis (chemsynthesis.com) » ba3a gaHHBIX XHMHYECKMX BEIIECTB, COIEP-
KHUT Takke WHPOPMALMIO IO METOAAM MX CHHTE3a M (PM3UYECKUM CBOMCTBAM, TAKHM
KaK [UIOTHOCTb, TOYKA IJIaBJICHUs, TOUKA KUIIEHUS U T. 1.

4. TOXNET (nIm.nih.gov/index.htm) » Ba3a naHHBIX 10 TOKCHKOJIOTHH, OTIACHBIM XHMH-
YECKUM COEAMHEHUSIM, COCTOSIHUIO OKPY’KaIOIIeH Cpeibl U 310POBbsL.

8.5 Ilepeuenp pecypcoB MH(OPMAIIOHHO-TENIEKOMMYHHKAIIMOHHON ceTtu «VHTepHeT»,
HEOOXOIUMBIX JJIl OCBOEHUS AUCLHUIUINHBI (MOIYJIs)

1. Buxuneaus http://ru.wikipedia.org

2. Xumuueckuit moprain http://www.xumuk.ru

3. Hayunas snexkrponnas Oubnuorexka eLIBRARY.RU [OnektponHblil pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo60HbI#.

4. EctecTBeHHOHAy4HbII 00pa3oBaTeNbHBINA NOpTaN [DNeKTpoHHBIN pecypc]. - Pexum no-
cryna: http://en.edu.ru, cBoOOIHBIA.

8.6 JIumenznonHoe 1 cBOOOIHO pacIpoCcTpaHsIeMoe IMporpaMMHOE o0ecieueHre, NCTIOTb-
3yeMoe MPH OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIECcca MO TUCIUTIIIHHE

Tabmuna 5 — [lepeueHpb UCHOIB3yeEMOr0 MPOrPaMMHOT0 00ecrieueHust

HaunmenoBanue PexBusure / YCJIOBUA UCIIOJIb30BAHUA

1o

OpenOffice YCIIOBHSI HCTIOJIB30BAHHUS TI0 CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEAATOTHYECKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca perJaMeHTUpyeTcss y4eOHbIM IJIAHOM M pac-
MUcCaHUeM Yy4eOHbIX 3aHATUH. S3bIKk 0OydeHus (mpernonaBaHus) - pycckuil. s Bcex BHAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUI 4ac yCTaHABIMBAETCS MPOJOJIKUTENBHOCTBIO 45 MUHYT.



http://www.viniti.ru/products/viniti-database
http://elibrary.ru/
http://en.edu.ru/

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIyaTbHOH 00pa30BaTENbHONW TPAeKTOpUU 0Oydaro-
HIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONMINX MUCIHILINH H MPO()EeCCHOHATBHBIX MOJTY-
JIei, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIONIET0 00yUeHUs, KOTOPBIA 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOIMUMOCTH UX MTOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbli mpolecc IpH MpenojaBaHud Kypca OCHOBBIBACTCS HA MCIOJIB30BAHUM TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(QOPMALMOHHBIX 00pa30BaATENbHBIX TEXHOJIOTUH. TpaauunoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBereHus 3anatuil. Mudopmarmonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHSA JeKIHOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JieKTop 00s13aH NpeAyNpeuTh CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTAH KypC.

JIeKMOHHBIN KypC JOJKEH JlaBaTh HauOoJblIuii 00beM HH(OpManuu 1 oOecnedynBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs: OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIBHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHaApCKuE 3aHATHUS MPEACTABIAIOT COO0 IeTaIN3anuIo JIEKIIHOHHOTO TeOPETHIECKO-
ro MaTepuasa, IpoBOJATCS B LEJAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 MpOBEIEHNSsI CEMUHAPOB SBJISETCS 00CyXkIeHne Hanboee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a Takke paz0op MpUMEPOB M CUTYaIMil B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPHUAM:

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble MperoiaBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBIMIOJIHEHUE MPOEKTHBIX U UHBIX 33JaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UCTOYHHKU.

Jloknanel U ONIOHUPOBAaHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHrajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIUXCS M0 JUCHUIIMHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO NPOIECC aKTUBHOIO, LIEJIEHANpPaBICHHOIO
nproOpeTeHus CTyIEHTOM HOBBIX 3HAaHHUH, yMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTeNs, XAPAKTEPU3YIOIMICSI NPEAMETHOW HAIpPaBICHHOCTHIO, d()()EKTUBHBIM KOHTPOJIEM H
OLIEHKO pe3ysbTaToB AESATEILHOCTH 00yUYaromerocs.



Lenu camocTosATENHHON pabOTHI:

- CUCTEMATH3alHs U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHUI;

- (popmMupoBaHUEe YMEHHI WCIOIB30BATh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM IPYIIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT IIeJIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMAaTHUKH.

TexHonorus opraHu3any caMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
IPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIAaHHOHN opMe.

CTyneHTbl J0JDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTHUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJeJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Mpodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO TN CHMIJIMHBI

[Ipy M3ydyeHun AUCUUILIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBINIOJIHATh CIEAYIOIIUE pe-
KOMEH/IAIHH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-i0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3fie-
na.

3. Ocoboe BHUMaHUE CleyeT YACTUTh BHIIIOJHEHNUIO OTUETOB MO MPAKTUYECKUM 3aHITH-
SIM ¥ HHJIMBHTyaJTbHBIM KOMIUIEKCHBIM 33JJaHHUSIM HA CAaMOCTOSITEIbHYIO paboTy.

4. Bes TemaTuka BOMPOCOB, U3Y4aEMBIX CAMOCTOSITENIBHO, 33/1a€TCsl Ha JIEKIMSX Mpero-
naBaresneM. VM ke TaroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYECKON
HAYYHOU JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMaHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

IIpu camocTosTeNEHON MPOPaOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEICNICHHSI U (DaKThI;

- TIOBTOPUTH 3aKOHCHEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepuasl M JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM MO JaHHOM TeMe JINTepaTyphl;

- U3YYUTh PEKOMEH/IOBaHHYIO JINTEPATYpPY, COCTABIATH TE3UChI, aHHOTAIIMA U KOHCIIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

- CAMOCTOATENIBHO BBITIOJIHATD 33JJaHNs, aHAJIOTHYHBIE TIPEITIaracMbIM Ha 3aHATHSX;

- HCTIOJIH30BATh ISl CAMOTIPOBEPKU MaTepHaibl OHIA OIIEHOYHBIX CPEIICTB.

10 Onucanne MaTepHAJIBLHO-TEXHHYECKOI0 00ecneYyeHusi, He00X0AUMOro JIsl 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECcca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Tabmuua 6 — [lepeyens 0o0opya0BaHuUs 1aOOPATOPUHU



Aynuropusa | HaumeHoBaHue ayauTo- Hcnonb3yemoe 060pya0BaHue
puu (J1abopatopun)

417/1 MynbsTumMenuiiHas ayau- CoBpeMeHHbIE CPECTBA BOCIIPOU3BEACHUSI U BU3Ya-
TOpUs, BMECTUMOCTbIO 30 | nu3anuu Jr000# BUIEO U ayino nH(pOpMaLMH, MOIYy-
4eJI0BEK. YEeHMsI U NIepelauM 3JIEKTPOHHBIX T0KYMEHTOB. Turo-

Basi KOMILJICKTAIIUsI MYJIbTUMEHIHON ayTUTOPUU CO-
CTOUT U3: MYJbTUMEAUINHOTO TPOEKTOPA, aBTOMATHU-
3MPOBAHHOTO MPOCKIIMOHHOTO 3KpaHa, aKyCTUYECKON
CUCTEMBI, BKIIIOYAIOIICH Tad CKPUH JOCKY, IIepPCo-
HAJIbHBIA KOMITBIOTEP (C TEXHUYECKHUMHU XapaKTepH-
crukamu He Hke Intel Core 13-2100, DDR3
4096Mb, 500Gb), narepdeiicer mogkmouenus: USB,

audio, HDMI.
420/1 Jlaboparopus nepepadboT- | 00opyIOBaHUE ISl POBEACHUS T1a00paTOPHBIX U
KM HEPTH U Ta3a HAYYHO-HCCIIEIOBATEIILCKUX PaboT.
208/2 Lentp KOJUIEKTUBHOI'O DU3UKO-XUMHUYECKHE METOILI aHAJIN3A.
nosib3oBanus/  Jlaboparo-
pusi  TepMHUECKOW o00Opa-
OOTKM W TEPMHUYECKOTO
aHam3a
208/2 Hentp KOJUJIEKTUBHOTO OU3NKO-XUMUYECKHE METOIbl aHAJIN3A.
nonb3oBanus/ JlaGoparo-
pusl CIEKTPAIBHOTO aHa-
u3a
115/2 LenTp KOJUIEKTUBHOTO DU3NKO-XUMHUYECKUE METOBI aHAJIN3A.
nonb3oBanus/ JlaGoparo-
pUsi XUMUYECKOTO aHaln3a
123-2 Lentp KOJUIEKTUBHOT'O DU3NKO-XUMHUUYECKHE METO/IbI aHAIIN3A.

nonb3oBanus/ JlaGoparo-
pusi dIEKTPOHHON MHKPO-
CKOITNU

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBA 00yYeHU
OTCyTCTBYIOT
11 Hnuble cBeneHus

MeTOIll/I‘leCKI/Ie PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBoeHre MUCIHUIUIMHBI 00YYaIOMUMHUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpynnax. [Ipenmnonaratorcs cnenaibHble YCIOBHS 7S TOJTydYeHus: 00pa3oBaHusl 00y4aroUMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JJ0OPOBBSI.




ITpodeccopcko-nienarorn4eckuii cocTaB 3HaAKOMHUTCS € IMICHUXOJIOTO-(PHU3HOIOTHIECKUMU
O0COOCHHOCTSIMU OOYYarOIIMXCs MHBAIKUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIMTallii UHBATHIOB (Tipu Hanwuuu). [lpu HEoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAaMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIO0Ib30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00Y4YEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuINTaIlK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTHYECKOro KiIUMara B cTyaeHueckoi rpymnne. [lonbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPEIOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C HCHOJB30BAaHHWEM CIELHMAJIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M CrenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puii k Hyxaam jmi ¢ OB3.

dopma npoBeACHUS ATTECTAIIMK JIJIS CTYACHTOB-UHBAJINIOB YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocooberHocren. s crynento ¢ OB3 npenycmarpuBaet-
csl 1ocTymHas (opMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, a UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOW ¢opme (UIsI JUIl C HApYIIEHUSMH OIIOPHO-
JBUTATEIBLHOTO alapara);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOM (pOpME ¢ yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs1 JIUL[ C HAPYLICHUSIMH 3pEHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma MpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare miM HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIsl JIUI] C HApYIIEHUSI-
MHU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JU1 C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIlapaTa);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHMSI, OIOPHO-IBUTATEIBHOTO arlapara).

ITpu HEOOXOAUMOCTH AJIs1 OOYUAIOIIMXCS ¢ MHBAIMIHOCTBIO MPOIle/lypa OLIEHUBAHUS pe-
3y/bTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.



ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Teopeaneche OCHOBbI XMMHYECKON TEXHOJOIMH TOILUINBA U YIJA€POAHbIX

MaTepuaJjioBy»

Hanpasnenue noaroToBku 18.03.01 XumMuueckas TEXHOJIOTU

Hanpasnennocts (mpodmiis) oOpa3oBa- XumuyecKast TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCHUTE-
TEJIbHOM IPOTpaMMBl JIeH U yriIepoaHbIX MaTepHuasoB

KBanudukanus BeITyCKHUKA bakanasp

['oxg nHavana moxaroroBku (mo yuebnomy 2020

IUIaHY)
®dopma o0yueHus Ounas popma
TexHomorust 00yueHus Tpaauumonnas
Kypc Cemectp TpynoemMKocCTs, 3.€.
3 5 4
Bun npomexxyTo4Hoil arTectanun O0ecneunBarolee noapaszaeacHue

KypcoBas pabota, 3auet c oreHKoi Kadenpa «Xumus 1 XuMu4ecKkre TEXHOIOTHUI




1 IlepeyeHb NIIAHUPYEMBIX Pe3yIbTATOB 00y4eHHUsI 110 AUCHMILIMHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Ko 1 HanMeHOBaHNE KOMIIETEH-
JA05 051

NHaukaTopsl TOCTHOKE-
HUS

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCIUTLIINHE

o

omenpodeccuoHaIbHbIC

OIIK-4 CnocobeH obecrieynBaTh
MPOBEJICHUE TEXHOJIOTUIECKOTO
mpoIiecca, UCIoIb30BaTh TEXHUYE-
CKHE CPEJICTBA JJIsi KOHTPOJIS T1a-
paMeTPOB TEXHOJIOTHYECKOTO MPO-
11ecca, CBOMCTB ChIPbs U TOTOBOM
MPOIYKIIMH, OCYIIECTBISATH U3ME-
HEHUE MapaMeTPOB TEXHOJIOTHYE-
CKOT0 IpoIiecca Mpyu U3MEHEHUN
CBOMCTB CBIPbs

OIIK-4.1 3HaeT TUIIOBBIE
TEXHOJIOTHYECKHUE TPO-
IIECCHI M BO3MOKHOCTH HX
ONTHUMU3ALUHA

OIIK-4.2 YMeeT UCIIOJIb-
30BaTh TCXHUYCCKUE
CpeICTBA JIJIs1 KOHTPOJIA
napamMeTpoB TEXHOJIOTH-
YEeCKOro mpoiiecca,
CBOMCTB CBIPbsl 1 TOTOBOU
MPOYKLIUH

OIIK-4.3 BnaneeT HaBEbI-
KaMHy MU3MEHEHHUS Tapa-

3HaeT TEXHOJOTHH MOTYYCHUS
MPOIYKIIMK C 3aJaHHBIMH (HU-
3UKO-XMMHYECKUMHU U IKCILTY-
aTAllMOHHBIMH  CBOWCTBAMHU;
METOJBl aHaiM3a | BbIOOpA
ONTUMAJIFHBIX YCIIOBUH Iepe-
pabOTKH CHIPBSI.

YMeeT ucnosb30BaTh HOBEW-
M€ JOCTUKEHUSI HAyKH U CO-
BPEMEHHON BBIYHUCIIUTEIBHON
TEXHUKH B 0OJIACTH MOATOTOB-
KU ¥ 11epepabOTKH TOTLTUBA.
Brnageer HaBblkamu pelIeHUS

METPOB TEXHOJIOTUYECKO- | KOHKPETHBIX  TEXHOJOTHYe-
ro Mpoiiecca Npyu U3MeHe- | CKUX 3aj]ad.
HUH CBOWCTB CBIPbS
Tabmuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPE/ICTB
KonTposmpyembie dopmupyemasi HaumenoBanue IMoka3zaTeu oLeHKH
pa3aeJsbl (TeMbl) AUC- KOMIIETeHIUSA OLICHOYHOI'0 Cpel-
HUILTHHBI cTBa
Paznen 1 OIIK-4 1. JTaboparopHsble ApPryMEeHTUPOBaHHOCTb
pa60TBI Nel-4 OTBETOB
[IpaBUABHOCTE  BBINOJI-
2.KP P
HEHHUs 3aaHUs
Pasznen 2 OIIK-4 1.JTabopaTopHble ApryMEeHTUpOBAHHOCTh
pa60TBI Nes5-9 OTBETOB
2.KP [IpaBUIBHOCTE  BBINOJI-
HEHUs 3aJaHus

2 Mertoauyeckne MaTepualibl, ONpeaeJsole NpoueAypbl OeHMBAHUSA 3HAHUM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMupo-

BAaHUS KOMIIETEHIMII

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIIAOINE NPOUCAYPbI OLICHUBAHUA 3HaHPII>'I, YMGHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).




Tabmuua 3 — TexHonornueckas kapra

HaumenoBanue Cpoxu Bbl- | IlIkagna oue- Kpurepun ouneHuBanusi
OLICHOYHOI0 Cpel- MOJIHEHU S HUBAHUS
cTBa
5 cemectp

IIpomeskyTounas arrectauus B Gopme «3ader ¢ OLEHKON»

Beinosninenue u 3a-
mmra 9 mabopa-
TOPHBIX pabOT

B

TCUCHHUC

ceMecTpa

9*5=45 0ai-
JIOB

3a Kaxayro J1abopaTOpHYIO padoTy:

5 GaioB — CTYIEHT MOoKa3all OTJIMYHbIC
HABBIKM MPUMEHEHHs TOJYYEHHBIX 3Ha-
HUN U YMEHMI TpU pereHnn npodeccu-
OHAJIBHBIX 3a/lad B paMKaX YCBOCHHOI'O
y4eOHOro MaTepuaa.

4 Gamna — CTyIEHT IOKas3all XOpOIlue
HABBIKM MPUMCHCHHS TIOJYyYSHHBIX 3HA-
HUW U yMEHUU TIpU pelieHuu npodeccu-
OHAJBHBIX 33Jla4 B PaMKax YCBOCHHOTO
yueOHOro MaTepuana.

3 Oamia — CTYIEHT IOKaszal YJOBJe-
TBOPUTEIHHOE  BJAJICHUE  HAaBBIKAMU
NPUMCHCHUS TIIOYYCHHBIX 3HAHUH U
YMEHHUH MPHU pelIeHHH NMPOQecCUOHAb-
HBIX 33/1a4 B paMKax YCBOCHHOTO y4eO-
HOT'0 MaTepuana.

2 Oamta —CTYIEHT MPOJAEMOHCTPUPOBAI
HEJIOCTAaTOYHBIA YPOBEHb BJIAJICHUS yMe-
HUSMU ¥ HaBBIKAMH TMPH PEIICHUU TIPO-
(eccHOHaNBHBIX 33/1a4 B paMKaxX yCBO-
€HHOTr'0 y4eOHOro MaTepHarna.

0 GannoB — 3a7jaHKe HE BHIMOJIHEHO.

KypcoBas padora

B

TCUCHHUC

ceMecTpa

50 GamtoB

5 GamnoB - CTYAEHT MOKa3ajl OTJINYHbIE
3HaHUS B paMKaX OCBOEHHOTO y4eOHOIo
MaTepuana.

4 Oamia - CTYyAEHT IIOKa3zaj XOpOIIHe
3HaHUS B paMKaX OCBOEHHOI'O y4eOHOro
MaTepHana.

3 Gamna - CTYJIEHT MOKa3aJl yJOBIETBO-
pUTENIbHBIE 3HAHUSI B paMKax OCBOEHHO-
ro yueOHOro MarepHara.

2 Oamia - npu BeinmoiaHeHuu KP cryaent
MIPOJEMOHCTPUPOBAJI  HEAOCTAaTOYHBIN
YPOBEHb 3HAHMIA.

0 GannoB — 3a7aHNE HE BBINOIHEHO.

HUTOrO:

95 GatoB

Kputepun onieHkH pe3yibTaToB 00y4eHUs 1O AMCHMILIMHE:

0 — 64 % oT MakCUMalIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTENHLHO» (HEIOCTa-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTAllMK MO AUCLUILINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHOM CyMMBI OaJlJIOB — «yJOBJIETBOPUTEIHHOY (ITIOPOTOBBII

(MUHUMAJIBHBIN) YPOBEHB);




75 — 84 % oT MaKCMMaJIbHO BO3MOXKHON CYMMBI OQJIJIOB — «XOPOIIO» (CpEeIHUI YPOBEHBD);
85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBbI 0aJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHBD)

5 cemectp
IIpome:xyTouHast arrecranus B popme «KP»

[To pe3ynbraTam 3alIMTHl KypCOBOTO MPOEKTa (PabOThI) BHICTABIISIETCS OIICHKA 110 4-0auIbHON
HIKaJe OIICHUBaHUS

- OIICHKA «OTJINYHOY» BBICTABIISETCS CTYIEHTY, €CIIH B paboTe COAepIKATCS SIIEMEHThI HAyYHO-
r'0 TBOPYECTBA U JIEJIAI0TCSI CAMOCTOSTEIbHBIE BBIBOJIBL, JOCTUTHYTHI BCE PE3YyJIbTaThl, YKa3aH-
HbIE B 33/IaHUH, Ka4eCTBO 0()OPMIICHHUS OTUYETA COOTBETCTBYET YCTAaHOBJICHHBIM B By3e TpeOoBa-
HUSIM U TIPU 3aIIUTE CTYAEHT MPOSIBUII OTJIMYHOE BIIaJIEHUE MAaTEPHAIOM pabOThI U CITIOCOOHOCTH
apryMEeHTHPOBAHO OTBEYATh HA IIOCTaBJIEHHBIE BOIIPOCHI 110 TEME PadOThI;

- OIICHKA «XOpPOIII0» BBICTABIISAETCS CTYICHTY, €CIIU B pa0OTe JOCTUTHYTHI BCE PE3YIbTATHI,
YKa3aHHBIE B 33/1aHUH, KaYECTBO OPOPMIIEHHUS OTUETA COOTBETCTBYET YCTAHOBJIEHHBIM B BY3€
TpeOOBaHUSAM U MPH 3aIIUTE CTYACHT MPOSIBII XOPOIIEe BIaJEHUE MAaTEPHAIOM pabOThI U CIO-
COOHOCTH aPTYMEHTHUPOBAHO OTBEYAThH HA MOCTABJICHHBIE BOIIPOCHI IO TEME PadOTHI,

- OIICHKA «Y/JOBJIECTBOPUTEIBHO» BBICTABISETCS CTYEHTY, €CIIU B pa00OTE TOCTUTHYTHI OCHOB-
HBIC Pe3yJIbTaThl, YKa3aHHBIC B 3a/IaHUH, Ka4eCTBO O(OPMIICHUS OTYETa B OCHOBHOM COOTBET-
CTBYET YCTaHOBJICHHBIM B By3€ TPEOOBAaHUSM U MPU 3aLIUTE CTYICHT MPOSBUI YAOBIETBOPHU-
TEJILHOE BJIaJICHIE MaTepUAIOM PabOThI ¥ CIIOCOOHOCTh OTBEYATh HAa OOIBITMHCTBO IMOCTABJICH-
HBIX BOIIPOCOB IO TeMe PalbOThI;

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYEHTY, €CJIi B pab0OTe HE JOCTUTHYTHI
OCHOBHBIE PE3YNIbTAThl, YKa3aHHBIC B 33/IaHUU WM Ka4eCTBO O(POPMIICHHUS OTUYETa HE COOTBET-
CTBYET YCTAaHOBJIEHHBIM B By3€ TPEOOBAHUSAM, WIH MIPH 3aAIIUTE CTYACHT MPOSBUII HEYJOBIIETBO-
pHUTENbHOE BIAJICHHE MaTepUaaIoM paboThl U HE CMOT OTBETUTH HAa OOJBIIMHCTBO MOCTABICHHBIX
BOIIPOCOB I10 TEME PadOTHI.

3agaHus 1/ TEKYIero KOHTPOJIA

1. JladopaTopHbie padoTbl Nel-9.

Brinonnenue nabopatopHsix paboT U oopMieHHE TaOOPaTOPHOTO KypHaja, a TaK)Ke HAIMIKE
crienoiex bl (xanara) o0s3aresnbHO. HeoOxoumblii MUHUMYM HH(OpMauu B J1aOOpaTOPHOM
JKypHaJe BKIIIOYACT:

* Aaty,

. HazBaHHE PabOTHI;

. YPaBHEHUS PEAKIIHL;

® YCJI0OBUA UX ITPOBCACHUAA,

. TUI Ha0JII0JaeMOT0 aHATUTUYECKOTO CUTHAJIA,

. MIPU BBITIOJTHEHUN KOJIMYECTBEHHBIX OMPEEICHUIN B JIaOOPATOPHBINA KypHAT TaKKe BHO-

CATCS MpEIBAapUTEIIbHBIE PACUYEThl, BCE SKCIIEPUMEHTAIbHBIE JaHHbIE (MacChl HABECOK, 00BEMbI
MEPHBIX KOJIO, KOHIICHTPAI[MH PACTBOPOB M T.J.), pacueT pe3yabTaTOB aHaJIHM3a H UX CTAaTHCTUYE-
cKast 00paboTKa;

. OKOHYATEJIbHBIEC BBIBOIBI.

. 3amura 1abopaTopHoOi paboThl (MMCbMEHHBIN MM YCTHBIM OTBET CTYCHTA).

2. KypcoBas paGora
[TpuHuMaeTcs B Bujie pa3BEpHYTOr0 MMCbMEHHOIO OTUeTa (He MeHee | med. J1.) WM yCTHOTO J10-
knana ¢ npesenranueil (He meHee 10 muuyt). KoHTponpHast paborta TpeOyeT MOBBIILICHHOTO




YPOBHSI MATEHTHOTO U JINTEPATYPHOTO Moucka (riayouHoit He menee 10 ner).

K KoHTpOIBbHOM paboTe MPeabsBIIAIOTCS CIEAYIOIINE OCHOBHbIE TPEOOBaHUS:

-IEMOHCTpAIHsI TJTyOOKOTO 3HAHHWS COBPEMEHHOW HOPMATUBHO-TEXHHYECKOH JOKYMEHTAIlMH U
3aKOHOJATEIBHBIX AKTOB, PErVIAMEHTUPYIOLUIUX MPOU3BOACTBO U BBIIYCK TOBAPHOW NPOIYKLUHU
nepepadaThIBalONIMX 3aBOJOB, a TAKXKE JOKYMEHTOB I10 OXpaHe Tpy/Ja, POMBILIUIEHHON U 3KO-
JIOTMYEeCcKON 6E3011aCHOCTH;

-[I0JIHOE PACKPBITHE TEMBI, apIYMEHTHPOBaHHOE 00OCHOBAHKE BHIBOJOB M (POPMYIMPOBKA MPE/I-
JIOKEHUH, IPEJCTABISIOIINX HAYYHbIM M MPAaKTUYECKUN HHTEpeC, C 00s3aTe/IbHBIM UCII0JIb30Ba-
HUEM [IPaKTUYECKOI'0 MaTepualla, B TOM YHCJIE€ IPOEKTHON TOKYMEHTAIlMU, IPOMBILIIIEHHBIX pe-
IJIaMEHTOB, HHCTPYKLUH 110 OXpaHe TPyZAa, CTaHAAPTOB IIPEANPUATHS, OTPACIEBbIX CTaHIAPTOB,
TEXHUYECKUX YCIOBUM;

-pacKpbITHE CIIOCOOHOCTEN OOecredeHus] CUCTeMaTU3aluu U 0000IIeHNs COOpaHHbIX IO TeMe
MaTepHajoB, Pa3BUTH HABHIKOB CAaMOCTOSTEIBHON pabOThl MPU MPOBEACHUU HAYYHOTO HCCIIe-
JIOBaHMSL.

KommnekT 3amanmii;

B cooTrBercTBUM C BapuaHTOM IPUBENUTE OOIIYI0 CXEMY XMMHYECKOIO IpoLecca TEPMUUECKON
nepepaboTKU JaHHOTO COEJIMHEHHUS C YKa3aHHWEM €ro yCJIOBUI M 00pa3yroIMXcs MPOJIyKTOB.
OnummTe BO3MOKHBIE 00JIACTH TIPUMEHEHUS TIPOTYKTOB, 00pa3yIOIMUXCsl P IepepadoTKe.

Ne Ucxonnoe coenmne- | [Ipouecc Tepmuue- | Ne Ucxonnoe coenu- | [Ipouecc  Tep-

3ana | HUe CKOM nepepaboTku | 3aia | HEHUE MUYECKOW mepe-

Ja- na- paboTku

HUS HUS

1 OKTaH TepMuueckuii  kpe- | 11 UKJIOTEKCaH THJIPOKPEKHUHT
KHHT

2 LUKJIONEHTaH KaTaJIUTUYECKUI 12 l'entaHoBas  KHC- | THAPOOYHCTKA
prUGOPMUHT J0Ta

3 4-MeTun-TeKcaH THIPOKPEKUHT 13 MeTUII0eH3011 TEPMHUUYECKUN

KPEKUHT
4 rexceH-1 MIAPOJIN3 14 METWJIUJIOTEKCAH | MMUPOJIH3
5 [TenTen-2 AJKWINPOBaHUE 15 reKcaH KaTaJTUTUYECKUI
pUPOPMUHT

6 Metunmukinonentad | Tepmokaranutuye- | 16 rernTaH TEPMUYECKHUN
CKUM KPEKUHT KPEKUHT

7 METHJIMEPKAIITaH TUAPOOYHCTKA 17 LIAJIONIEHTEH AIKUIMPOBAHKE

8 LHUKI00yTaH TepMudeckuii  kpe- | 18 ATHIIOEH3011 THJIPOOYHCTKA
KHHT

9 2,3-muMeTu0yTaH Tepmokaranmutnue- | 19 STWILNHKIIONICHTAH | TEPMUYCCKUH
CKUM KPEKUHT KPEKUHT

10 UKJIOTEKCEH KaTaJIMTUYECKUN 20 2-METWIIIEHTAH MTAPOJIN3
pruGOpPMUHT

3. BapuanTthbl

1) TepmoaguHaMHUYECKUM PACYETOM OIPENEINTE MUHUMAIBHYIO TEMIEPATypy NMUpPOJIU3a H-
nponana. [Tonbepure Takoi TemnepaTypHbIi peXXUM, IPU KOTOPOM CTENEHb MpEeBpallleHus yKa-
3aHHOTO CBIpbs cocTaBuia 061 40%.

2) TepMOAMHAMHUYECKUM pacyeToOM OIpeleInuTe MUHUMAIbHYIO TeMIepaTypy MHUPOIU3a
stuarekcana. [lonbGepute Takoil TeMnepaTypHbI peXuUM, P KOTOPOM CTENEeHb MPEeBpaIlEeHUs
YKa3aHHOTO ChIpbs cocTaBuia 01 40%.




ook owdE

3) TepMOAMHAMHYECKUM PACUETOM OIPEIEINTE MUHMMAIBHYIO TEMIEpATypy NMUPOJIU3a H-
neHTaHa. [lonGepure Takoi TeMIiepaTypHBIN PEXUM, PU KOTOPOM CTENIEHb MPEBpaIeHUs yKa-
3aHHOTO CBIPbs cocTaBuia 061 40%.

4) TepMOAMHAMHUYECKUM PACUETOM OIIpENeIUTEe MUHUMAIBHYIO TeMIepaTypy MUpOIHU3a H-
nekaHa. [Tonbepure Takoil TemnepaTypHbI peXUM, IpU KOTOPOM CTENEHb MpPEBpallleHus yKa-
3aHHOTO ChIpbs cocTaBmia 0b1 70%.

5) TepMoauHAMUYECKUM PACYETOM OIIPENEIUTE MUHUMAIBbHYIO TEMIIEpaTypy MUpou3a 2-
metunnponasa. Ilogdepure takoil TemrepaTypHblid peXuM, IpU KOTOPOM CTEIEHb MpeBpallle-
HUS YKa3aHHOTO ChIpbs cocTaBuiia 061 50%.

6) TepMOOMHAMUYECKMM pacueTOM ONPEAEIUTe MUHUMAIIbHYIO TeMIepaTypy NMUpojiIM3a H-
Oyrana. [Tonbepure Takoil TeMnepaTypHbI pEXUM, IPU KOTOPOM CTENEHb NPEBPALCHUS YKa-
3aHHOTO CBIphs cocTaBuia 61 60%.

7) TepMoIMHAMUYECKMM pacue€TOM ONPEAECINTE MUHUMAJIBbHYIO TEMIIEpaTypy IUpPOIM3a
ukiorekcana. [logOepure Takoil TemnepaTypHbIii peKUM, TP KOTOPOM CTENEHb MTPEeBpaIleHUs
YKa3aHHOTO ChIpbsi cocTaBuia 0b1 80%.

8) TepMoaAMHAMUYECKUM pacyeToOM OIpe/leIuTe MUHUMAIbHYIO TeMIepaTypy nupoiusa 2.2-
mumetuinponana. [logbepure Takoil TeMnepaTypHbIil peXuM, IpU KOTOPOM CTENEHb IpeBpa-
IIEHUS YKa3aHHOTO ChIpbs cocTaBuia 661 50%.

9) TepMoAMHAMHYECKUM PACUETOM ONPEJEINTE MUHUMAIBHYIO TEMIEpAaTypy NMUPOJIU3a H-
renrtana. [lonbepure Takoit TeMnepaTypHbIi peKUM, TP KOTOPOM CTENEHb MPEBpallleHHsl yKa-
3aHHOTI'O ChIpbs cocTaBuia 0bl 60%.

10) TepMoaMHAMUYECKUM pAacuye€TOM OIpPEASINTEe MUHUMAIbHYIO TeMIepaTypy NUPOIU3a H-
HoHaHa. [lonbGepure Takoil TemmnepaTypHbIH PEXUM, TP KOTOPOM CTENEHb IPEBpAIICHUs YKa-
3aHHOTO ChIpbs cocTaBuia 0b1 80%.

11) TepmoauHaMHUYECKHM pPACUETOM OIPEACIUTe MUHUMAIBHYIO TEMIEpaTypy MHUpPOJIH3a
stunben3ona. [TogGepure Takoil TeMnepaTypHbI peXuM, MPH KOTOPOM CTEINEHb MPEeBPAIIEHUs
YKa3aHHOTO ChIpbs cocTaBuia 0b1 40%.

12) TepMoaMHAMUYECKUM PAacue€TOM OIpPEAeINTe MUHUMAIBHYIO TEMIIEpaTypy MUPOIU3a H-
rexcana. [logOepure Takoil TeMnepaTypHbI peXuM, IPU KOTOPOM CTENEHb MPEBpAIeHHs yKa-
3aHHOTO CBIpbs cocTaBuia 661 50%.

13) TepmoauHaAMHYECKMM pacue€TOM ONPECIUTE MUHUMAIbHYIO TeMIepaTypy MUpOJIn3a
nukionenrana. [lonbepure Takoil TeMnepaTypHbIi pekuM, TP KOTOPOM CTETIEHb MPEBPALLCHUs
YKa3aHHOTO ChIpbs cocTaBuia 061 60%.

14) TepMoaMHAMUYECKUM PAacUu€TOM OIpPEAeINTe MUHUMAIbHYIO TeMIepaTypy NMUPOIU3a H-
yHzekaHa. [lonGepure Takoil TemnepaTypHbIi peKUM, IIPU KOTOPOM CTENEHb IIPEBPAICHUs YKa-
3aHHOTO CBIpbs cocTaBuia 661 60%.

15) TepMogHAMUYECKUM PacUue€TOM OMPEETUTe MUHUMAIBHYIO TEMIIEpaTypy MUPOIU3a H-
oktaHa. [logbepure Takoil TeMnepaTypHbIH peXuM, IPU KOTOPOM CTENEHb MpeBpalleHus yKa-
3aHHOTO ChIpbs cocTaBuiia 0b1 70%.

KoHTpoJibHBIE BONPOCHI K 3a1MTe J1a00paTOPHBIX padoT
Hedtb 1 e€ ponbs B MUPOBOI SKOHOMUKE
MupoBoii TOIIMBHO-PHEPreTUYECKU OaaHC
CoctaB HedTH (37IEMEHTapHBIN U TPYNIIOBOI cOCTaB)
['pynnoBoii coctaB HeQTH (MapadUHOBBIE U HEMPEIEIbHbBIE YTIIEBOAOPOIbI).
['pynmnoBoii coctaB (HaTeHOBBIE U APOMATUYECKHE YTIIEBOIOPO/IBI).
['eTepoaToMHbIe COETUHEHNS HEPTH CEPOCOAEPIKAIINE, A30TOCOAEPIKAILNE, KUCIOPOJOCOIEP-
Kallue.
AcanpTOCMONNCTBIE BEILIECTBA, HEUTPaJIbHBIE CMOJIBI, ac(haTbTEHBI, METAJIIOCOIEPIKALIIE
COEIUHEHMUS.
®paknuoHHBIN cocTaB HePTH B HEPTENPOYKTOB (BUABI Teperonku, MTK).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.

25.

26.

217.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.

OU3NKO-XMMUYECKHE CBOWCTBA He(Tell 1 HEPTETPOAYKTOB (INIOTHOCTH, MOJIEKYJISIpHAs Macca,
JIaBJICHUE HACBIIIEHHBIX [1apOB, KPUTUYECKUE MTApaMeTpPbl, QYTUTUBHOCTB).
OU3NKO-XMMUYECKHE CBOWCTBA HE()TH M HEPTETIPOAYKTOB (BSA3KOCTh, BUJIBI BI3KOCTH, 3aBUCH-
MOCTb BSI3KOCTH OT TEMIIEPATYPHI U IaBICHUS, HHIEKC BA3KOCTH).

DuU3NKO-XUMHUYECKHE CBOMcTBAa HeTH U HeTenpoaykToB (TemmepaTypa BCOBIIIKY, TEMIIEpa-
Typa BOCIUIAMEHEHUS M CAMOBOCIJIAMEHEHUS!, METO/Ibl UX ONPENIEIICHU).
OU3NKO-XUMUYECKHE CBOWCTBA HE()TH M HEPTETIPOAYKTOB (TEMIIepaTypa paCTBOPEHHUS B aHU-
JIMHE — QaHWIMHOBAs TOYKA, METO/Ibl OIPEEICHMS).

DU3NKO-XUMHUYECKHE CBOMCTBA He(TH U HerenpoaykToB (Temmeparypa: mOMyTHEHHS, Hadasa
KpHUCTaIU3aL1H, IPEAeIbHON QUIBTPYEMOCTH, METO/IbI UX ONpPEAEICHNU)
OU3UKO-XMMUYECKHE CBOWCTBA HE()TH U HEPTETIPOIYKTOB (TEMIIEpaTypa 3aCThIBAHHsI, TIJIaBIIe-
HUS1, METOJIbl UX OIPEICJICHUS).

CBoiicTBa HEPTIHBIX BKYIIUX MATEPUAIOB (IyKTUIBHOCTb, IICHETPALIUS, TEMIIEpATypa pa3Msr-
YeHUs1, TeMIepaTypa XpylnKOCTH, aAre3us).

JleToHanMOHHAs CTOMKOCTh aBTOMOOMIIBHBIX OEH3UHOB (I10KA3aTeNb, XapaKTEPUCTUKH, METO/IbI
OTIpEICTICHU).

[leTanoBoe uncio (onpeaeacHue, XapakTepUCTUKI, METOIbI onipenenenust). [Ipenmyiiecrsa
nsurateneit JIT no cpaBHeHUIO ¢ OEH3MHOBBIMU JABUTaTEIISIMH.

Teoperuueckre OCHOBBI IEPETOHKH € peKTU(PHUKAIMEH (YETKOCTh IIOrOHOPAa3AeiIeHus, ermMo-
BO€ YMCJIO, TAPOBOE YUCIIO, YUCIIO TAPENIOK, KOAPPUIMEHT OTHOCUTENBHOM JIETYYECTH ).
OcoOeHHOCTH HEPTH KaK CHIPhsI MPOLIECCOB TIEPETOHKH.

Crioco0b! peryupoBaHMsl TEMIIEPATYPHOTO PeKUMa PeKTU(PHUKAIIMOHHBIX KOJIOHH.

Bo160p naBneHus 1 TEMIIEpaTypHOTo peKuMa B peKTU(PUKAIUOHHBIX KOJIOHHAX.

OcobeHHOCTH NIeperoHKy He(hTH U HeTENPOIYKTOB C BOASHBIM MTAPOM.

Omnpenenenue U BUAbl TEPMUYECKUX MTPOLIECCOB.

OCHOBBI XUMHYECKON TEPMOAMHAMUKU TEPMUUECKUX peakuuit (3Heprus ['m66ca, mpunuun Jle-
[[Tarense).

OCHOBHBIE TIOJIOKEHUSI MEXaHN3Ma TEPMUYECKUX peakiuil He()TSIHOTO ChIPbs (paAUKaIbHO-
I[CTTHOW MEXaHHU3M).

XuMHU3M razogazHoro TepMoin3a He(TIHOTO ChIPbs (TEPMOJIM3 aAJIKaHOB, HAPTEHOB, apOMAaTH-
YECKUX YTJIEBOJIOPOIOB U CMECH YITIEBOAOPOIOB).

OcCHOBHBIE 32aKOHOMEPHOCTH JKUIAKO(PA3ZHOTO TEPMOIIN3a HEPTIHBIX OCTATKOB.

OO61ue cBeeHNs 0 KaTallu3€e U KaTaau3aTopax.

TpeboBaHus K KaTaau3aTopaM (aKTUBHOCTh, CEJIEKTUBHOCTD U JIp.). Jle3akTuBalus karanusaropa
U criocoObl 00pbOBI ¢ Hell. Posb HOCUTENA U aKTUBHOTO METajlla B KaTaiu3aTope.

W oHHBIH, 37IEKTPOHHBIN U O YHKIIMOHATILHBIN KaTaaus.

[Tpouecc kaTalIMTUYECKOT0 KpeKHHTa (0011I1e T0JI0KEHUs, Ha3HAUEHHUE).

Kartanutnueckoe C-ankuinmpoBanue n3o0yTaHa oyie(puHaAMH.

Karanutnueckoe O-ankuirpoBaHUe METaHOJIA U300y THIICHOM.
OKHUCIUTENIBHO-BOCCTAHOBUTENIBHBIE TIPOIIECCH (TTapOBasi KOHBEPCHS MOJIyUYEHHs BOAOPOAA).
OxucnuTenbHO-BOCCTaHOBUTENbHBIE TTporecchl (IIporece monydenus aneMeHTapHON Cephl -
npouecc Knayca).

OKHUCIATENTBHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI (JIeMepKanTaHu3aIus ).

OO6111e MooKeHHs! TUIPOKATATUTHUECKUX MPOIIecCoB (OIpeiesieHue, 1eNb, BUAbI, 001I1e
MPU3HAKN).

[Tponecc kaTamuTHyeckoro pudopMuHra (Ha3HaYCHNE, XUMHU3M, KaTaJlIu3aTopPhl).

[Tpouecc kaTaIuTHYECKON H30MepHU3aluK (Ha3HaYeHHE, XUMHU3M, KaTaJlu3aTophl).
['naporeHonan3 rerepoopraHMuecKuX COETUHEHUM.

[Ipomecc ruapoodncTKY (Ha3HAUYCHUE, XUMHU3M, KaTaJIu3aTOPHhI).

[Ipouecc rugpokpekuHra (Ha3HaYeHUE, XUMU3M, KaTalIl3aTophl).



