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Leab ocBoeHUs TN CHUTIMHBI

«TeopeTnyeckre OCHOBBI TEXHOJOTHH HEOPTaHMYECKHUX BEUIECTBY - ATO TUCIHIUIMHA O Hanboiee
SKOHOMHYHBIX TIPOIECCaX MPOU3BOJICTBA HEOOXOIUMBIX YEIIOBEKY HEOPTaHUYECKUX BEIIECTB (HampuMmep,
MUHEpaJIbHBIX YI0OPEHHH, TOBAPEHHOMN COJIM, TTUIIICBOW COJIBI U TIP.).

N3yuyenue naHHOW TUCLMILIMHBI UMEET CIICAYIOLIUE LENN:

- ycBoeHHWe 0Omux 3akoHOB ((u3myeckux, (UIHKO-XUMHYECKUX W  HHKECHEPHBIX),
MOCJIeIOBATEIbHOE  TPUMEHEHHE  KOTOPBIX JaeT  BO3MOXKHOCTh  ONTHMAJIBHOTO  PEUICHUS
TEXHOJIOTUYECKOH MPOOIIEMBL;

- O3HaKOMJIEHHE C HEKOTOPBIMH HCIOJb3yEeMBIMU B HACTOSIIEE BPEMsS METOJAMU IPOU3BOJICTBA
HEOPTraHMYECKUX BEIIECTB.

W3yueHne JUCUUIUIMHBI JODKHO OCHOBBIBATHCS Ha CIEAYIOMIMX MPOPEeCCHOHANBHBIX CTaHIapTax:

- 26.001. Coemmamuct 10  00€CIEUEHHUIO KOMIUIEKCHOTO  KOHTPOJIS — MPOW3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPHAJIOB;
- 26.004. Crenquamuct 1O TPOM3BOJACTBY  BOJIOKHHUCTBIX ~ HAHOCTPYKTYPHUPOBAHHBIX

KOMITO3UITMOHHBIX MAaTCPHUAJIOB.

Mecto nucuuniunbl B ctpykrype OOII BO

[TpenonaBanue aucuuIUIMHbl «TeopeTnyeckue OCHOBBI TEXHOJIOTMM HEOPraHMYECKUX BEIIECTB»
0azupyercsi Ha MEXIUCIHUIDTMHAPHBIX CBS35SX M HEPa3phIBHO CBS3aHO C M3YYCHHUEM TaKUX JUCIUILINH,
KaKk MaTeMaruka, oOujas W HeopraHuyeckas XUMMs, aHAJTUTUYECKas XuUMUs, (uznyeckas XUMHS,
(U3NKO-XMMHYECKHE METOBI aHAIIN3a, TIOBEPXHOCTHBIE SIBJICHUS M AHUCIIEPCHBIE cucTeMbl. [lomyueHnble
3HaHUS M0 AMCUUIUIMHE NOTPEOYIOTCS Ul U3YYCHMs CHELUAIbHBIX XMMMYECKMX U TEXHOJIOTHYECKUX
JTMCHIUIUIAH TaKUX KakK:

- 0011138 XMMHUY€eCcKas TEXHOJIOTHS,

- XUMHYECKHE PEaKTOPHI;

- TEXHOJIOTUSI BOJOMOJITOTOBKHM U OYMCTKU CTOYHBIX BOJ;

- METO/1bl UCCJIEI0BAHNUS TEXHOIOIMHY HEOPTaHUUECKUX BEILIECTB;

- TEXHOJIOTUSI KaTaJu3aTOPOB U a7COPOCHTOB,;

- TEXHOJIOTHSI MUHEPAJIBbHBIX yIO0OpEHUH, COJIeH U ImenoyeH;

- pacyeT u BBIOOP MaTepuasioB U 000pyI0BaHUS IPU IPOEKTUPOBAHUY;

- TEXHOJIOTHS CEpPBl U CEPHOM KUCIIOTHI;

- TEXHOJIOTHUSI CBSI3aHHOTO a30Ta.

[Tocne n3ydeHus: TUCIUIINHBI BHITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBITOJHEHHIO CIIETYIONTIX
TPYAOBBIX (PYHKIUI:

- A/06.6. PazpaboTka mpeiioKeH!i 0 KOMIIJIEKCHOMY MCIOIb30BAHUIO ChIPbSl U YTHIIM3AlUH OT-
XOJI0B IPOU3BOJICTBA;

- D/01.6. CoBepiiieHCTBOBaHME TEXHOJIOTUN, MEXAHHU3AIMS U aBTOMATH3aIIUs MTPOU3BOICTBEHHBIX
ITPOLIECCOB.

Komnerenuuu ody4yaromerocsi, popMupyemblie B pe3yJabTaTe 0CBOCHUS TUCHHILIMHbI
B nmpouecce ocBoeHMs JAHHOM JUCHUIUIMHBI Yy CTyJAeHTa (OPMHUPYIOTCS —ClEeAyIolue

KOMIIETEHIINH:
— obmenpodeccuoHaIbHbIC
Koz xomme-
eI HaumenoBanue koMreTeHIIUN WNHanKkaTopbl JOCTUKEHHSI KOMITETEHIIUN
OIIK-1 CriocobeH u3yyars, 3-OIIK-1 3HaTh PU3NKO-XMMUYECKHE CBOUCTB

aQHAJIM3UPOBATh, UCTOJIb30BATH
MEXaHU3Mbl XUMHYECKUX
peaKkuuii, MPOUCXOASAIINX B

MaTepuaioB, OCHOBBIBASICh HAa 3HAHUSAX O CTPOCHHUH
BEILIECTBA, IPUPOJIE XUMUYECKOM CBSI3HU Pa3IMUHBIX
KJIACCOB XMMHUUYECKHX DJIEMEHTOB, COSTUHCHUH,

TEXHOJOTHYECKHUX MPOLECCAX U
OKpYKarollleM MUpe,
OCHOBBIBAsICh Ha 3HAHUSX O
CTPOEHUHU BENIECTBA, IPUPOIE
XUMHUYECKOM CBSI3H M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XUMHUYECKHUX DJIEMEHTOB,

BEILIECTB U MAaTEpPUAJIOB
V-OIIK-1 YMeTh UCITONTB30BaTh MEXaHU3MBI
XUMUYECKUX PEaKIU, TPOUCXOISIINX B
TEXHOJIOTHYECKHUX MPOIECcax U OKPYKAIOIIEM MHDPE,
JUTS OTIPEJIEJICHHS] KaY€CTBEHHBIX M KOJIMYECTBEHHBIX
XapaKTEPUCTUK BEIIECTB U MaTEPUAJIOB

B-OIIK-1 Bragers aHaJin30M METOJIOB ONpPEICICHUS




COEIMHEHUH, BEIIECTB U TpeOyeMbIX MapaMeTpOB U3MEPECHHS KAYeCTBEHHBIX U
MaTepuasoB KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOO CHIPhS U
nosry(habpuKaToB
OIIK-4 CriocobeH obecrieunBaTh 3-OIIK-4 — Mcnonb3yeT 3HaHUSL TEXHOJIOTUYECKOTO
MIPOBEJICHIE TEXHOJIOTUYECKOIO | Mpoliecca U METOAO0B Ja00pPaTOPHOrO KOHTPOJIS ChIPbS,
npoliecca, UCIoab30BaTh 1moyryabpuKaToOB M TOTOBOM MPOIYKIIUHU B
TEXHUUYECKUE CPECTBA JIJIs COOTBETCTBHUH C PErjIaMeHTOM
KOHTpOJISA [TapaMeTPOB V-OIIK-4 — JIleMOHCTpUpPYET yMEHHUE B 00eCIieUeHUN
TEXHOJIOTHYECKOr0 Ipolecca, MIPOBEJICHUS TEXHOJIOTUYECKOTO Mpoliecca B
CBOICTB CBIPbSI U TOTOBOM COOTBETCTBHUH C PErJIaMEHTOM U KOHTPOJIUPYET
MPOJIYKIIUU, U OCYIIECTBIISATh rapaMeTpbl TEXHOJIOTMUYECKUX MPOIECCOB, CBOMCTB
M3MEHEHHUE apaMeTpoB CBIPBSI U TOTOBOM MPOAYKLIHUU, HUCIONb3YysS TEXHUUECKUE
TEXHOJIOTHYECKOT0 MpoIecca CpeacTBa
IIpU U3MEHEHHH CBOMCTB ChIphsi | B-OIIK-4 — Onpenenser napameTpbl H3MEpEHUS
KaueCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK
CBIpbS U 1OTy(hadbpukaToB
OIIK-6 Cnoco6en nonnmath npuHImnsl | 3-OIMK-6 3HaTh TPUHITUIBI pAOOTH COBPEMEHHBIX
paboThI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH
uH(popManoHHbIX TexHonoruit | ¥Y-OIIK-6 YMeTs ucnons3oBaTh COBpeMEHHbBIE
Y UCIIOJIb30BATh UX IS MH(OPMAIMOHHBIC TEXHOJIIOTHH U TIPOTPAMMHBIC
pelieHus 3aaau CpEeICTBA MPH PELICHUH 3a/1a4 MPodeCCHOHATBHON
npoheccuoHaIbHOM NEeSITEIbHOCTH
JIEeITEIbHOCTU B-OIIK-6 Biagets HaBbIKaMu paOOTHI C
COBPEMEHHBIMH MH()OPMAIMOHHBIMU TEXHOJIOTHSIMH U
MIPOrPaMMHBIMH CPEICTBAMU MIPH PEIICHUHU 337124
podecCHOHALHOM IeATEIIBHOCTH
— npodeccruoHaIbHbIe
Kon HaumenoBanue NuaukaTopel JOCTUKEHUS KOMITETCHIIUN
KOMIETCHIINH KOMIIETEHIINH
[1K-2 criocoben 3-IIK-2 3uate cBOMcTBA XHMHYECKHX  DJIEMEHTOB,
UCIIOJIb30BaTh 3HAHWE | COGAMHEHHM M MaTepuaioB Ha MX OCHOBE AJI COOJIIOJICHUS
CBOMCTB XUMUYECKUX TEXHOJIOTHYECKOTO periiaMeHTa
3JIEMEHTOB, V-IIK-2 YMeTh ncnonb30BaTh 3HAHUSA CBOMCTB XMMHYECKUX
COCIMHEHHH U AJIEMEHTOB, COCIMHEHHM M MaTepHaJOB Ha WX OCHOBE IS
MaTepuaioB Ha UX pemieHuss 3agad MO BBINIYCKY MPOAYKIMU B CTPOrOM
OCHOBE JIJISl PEIICHUS COOTBETCTBUU C TEXHUUECKUMHU TPEOOBAHUSIMHU
3aaq B-I1K-2 Bnagetrs HaBbIKaMH pa3paOOTKH MPEUIOKEHUS IO
npogecCuoHAITbHON KOMIUIEKCHOMY HWCIIOJIb30BAaHUIO CBIPbS H  YTHUJIU3AINH
NEeSATEITbHOCTH OTXOJI0B POU3BOJICTBA
3aaun BOCIMTAHMS, peaju3yeMble B PAMKAX OCBOCHH S IV CHUIIHHbI
Hanpasn § Bosneuenne B
cHme/ Co3nanue ycnosuii,| Mcnonb3oBanue BOCIHTATENBHOTO NOTEHIKANA Pa3HOIJIAHOBYIO
e o0ecrneunBaoInX y4eOHOM TUCIUTUINHBI BHEYUYEOHYIO
JIeATEITbHOCTD
[Ipodec | popmupoBanue Hcnonp3oBaHne BOCIUTATETLHOTO TTOTSHITHATA 1.Opranuzamnus
CHOHAJb | TIIYOOKOTO JUCLHUIIMH €CTECTBEHHOHAYYHOTO U Hay4HO-
HOE M | IOHUMaHUS obmenpodeccCuoHaATBHOTO MOTYJIS IS MPaKTUYECKHUX
TPYJOBO | COLMATBHON POJH | - (DOPMUPOBAHUS MO3UTUBHOTO OTHOIIIEHUS K KoH(pepeHIHii 1
e npodeccuu, npodeccuu nHXeHepa (KOHCTPYKTOopa, BCTpEY C BeAYIIUMHU
BOCIIUTA | MO3UTUBHOM U | TEXHOJIOTa), IOHUMAaHHUS €€ COIMAIbHOU CIIeLUATUCTaMU
HUE AKTUBHOU 3HAYUMOCTH U POJIU B OOIIECTBE, CTPEMIICHUSI MpEANPUITHI
YCTaHOBKH Ha | CJIe0BaTh HOpMaM MpodeccnoHABHON 3THKH ropoja u
[IEHHOCTH MOCPEJICTBOM KOHTEKCTHOTO OOyUCHHUsI, PEIICHUSI | BETepaHAMHU
n30paHHOMI MPaKTUKO-OPUEHTUPOBAHHBIX CUTYAIIMOHHBIX aTOMHOM OTpaciiu.
CIICIIMaJIbHOCTH, 3a1ad. 2. Opranuzanus u




OTBCTCTBCHHOT'O
OTHOILICHHUSA K
npodeccruoHaNIbH
OH NIeATEIILHOCTH,

Tpyny (B14)

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECa K NpOBE/ICHUE
PoeCCHOHAIBHON JEATENHHOCTH, CIIOCOOHOCTH | MPEIMETHBIX
KPpUTHYCCKU, CAMOCTOATCIIbBHO MBICIIUTD, oJuMIImaag u
MOHUMATh 3HAYUMOCTb PO(ECCUU MOCPEICTBOM | y4acTHE B
OCO3HAHHOT'O BBIOOPA TEMATUKU POEKTOB, KOHKYypCax
BBITMIOJTHEHUS IPOEKTOB € MOCIEAYIOIEH npodeccnoHanIbHOTO
yOJIMYHOM Npe3eHTaluell pe3ysibTaToB, B TOM MacTepCTBa.

yrciie 000CHOBAaHUEM HX COLIMATIBLHON U
MPAKTUYECKOW 3HAYMMOCTH;

3.Yuactue B

CKCIOAHBIX aKITUAX

- (hopmupoBaHUs HABBIKOB KOMaHIHOU PabOTHI, B | CTYAEHYECKUX
TOM YHCJI€ PEATU3allMU PA3TUYHBIX MPOEKTHBIX CTPOUTEIIBHBIX
podeii (Juaep, UCTIONHUTENb, AaHAIUTUK U TIP.) OTPSIIOB

MMOCpCACTBOM BBITIOJITHCHUA COBMECTHBIX

ITPOCKTOB.

CTpyKTypa u coiep:KaHue y4eOHOM QU CIUTIIUHbBI
JuciumiiiHa mpenoiaeTcs CTyAeHTaM B 5-oMm cemectpe. OOmas TpyAO0eMKOCTh IUCIIUTUTHHBI
cocTasiisteT 6 3a4. ex., 216 ak. yacos.

Kanennapublii mian

Ne Buasbl yuedHoit
P AeATEeJIbHOCTH (B yacax
Ne o ( > ) Maxkcu-
a = | 2 ATTecra- .
T 2 2 MaJIbHbIN
3 HaumenoBaHue pasjaesa = 2| 3 s pas-
e ) = g ) oas
I (TeMbl) TUCHUILIHHBI = = e T o aesaa
S 2 | s | 2| & 3a
e 2 S | 2| B |Q (popma)
bl = S = pasjaen
b | =] s
s =7
a 5 | B
| paznen
1 1 | OCHOBHBIC MOHSTHUS 2 8 30 25
2 | UareHcudukamms 2 30 CP
TOMOT€HHBIX  HeoOpaTHMBbIX (MMCbMEHHO)
peakuui T
3 | UnTencudukanus 4 30 | (MHCHMEHHO)
PABHOBECHBIX MTPOIIECCOB
Il paznen
2 4 | NaTeHcudukanus 2 8 30 25
TeTEPOreHHBIX PEaKINN
CP
5 | Cnoco6sl VHULIUMPOBaHUS 2 30
. (MMCHMEHHO)
XUMHYECKHUX PEaKIUii T
6 | TexHoIOTHS TPOU3BOJICTBA 4 34
(MMCHMEHHO)
HEOPraHMYECKUX BEIIECTB HA
IpUMepe CEpHON KUCIIOThI
IK3aMeH 50
Bua npomMeKyTOYHON aTTeCTAIIMN 216 | 16 16 | 184 100
[Tpumedanue: ucnonabzyemble GOPMBI aTTECTALUU PA3/IEIIOB:
CP- CamocTosTenbHas padora,
T - Tect
Coaepxxanue JIeKIIHOHHOTO Kypca
Y4ebdHo-
Ne Bcero Ne Tema aexkuuu. Bonpocsl, orpadaTrsiBaeMbie HA
MeTOAHYeCKoe
TeMbl | 4acoB | JIEKIIUH JIEKIUH
ob0ecrieyeHune
1 2 3 4 5
Paszpnen 1
1 | 2 | 1 | OcHoBHBIE MOHSITHSI | 1-7




[ToHsiTHE XMMHYECKON TEXHOJOTHH, LEeIb. BUabl ChIpbs,

MPOAYKTOB. Tloustus npoiecca nepepadboTKH,
MPOU3BOACTBEHHBIX CTaJUM, TEXHOJOTHYECKON pexnMa.
OcHOBHBIE MOKa3aTeNH 3¢ PeKTUBHOCTH:

OpraHnu3alvOHHBIC, TCXHHUYCCKUC, TCXHOJIOTHMYCCKHC,
O9KOHOMHYECCKHUC.

HNuTencnpuxanus TOMOT€HHbIX HeoOpaTHUMBIX
peakuuii.

[lonsitne wunHTeHcHM(pUKauuu. ['OMOreHHBIE peakUuu.
HNHTeHcudukanms HeoOpaTUMBIX peakiuil. BiusHue Ha
CKOpPOCTb  pEaKIMU  KOHLIEHTPALUHU, TEMIIepaTyphl,
JIABJICHUS, KaTau3aropa.

3,4

HNuTencnpuxanus TOMOT'€HHbIX PaBHOBECHBIX
peakuuii.

OOpatumble  peakuud. XHUMHYECKOE  paBHOBECHE.
Koncranra paBHOBecus. [Ipunnun Jle-llarense.
Crexuomerpuueckuii Oamanc. BnusHue Ha caBur
paBHOBECHSI TEMIIEpATypbl, J1aBJICHUS, KOHILIEHTPAIUU.
Metoasl u30BITKA OJHOTO W3 HUCXOAHBIX BEUIECTB U
yAQJICHUs TPOAyKTa €3 30HBI peakiuu. Mertox
pa3baBieHHs pEaKIIMOHHON CMECH.

Pasznea 2

NuTencnukanus rereporeHHbIX peakmuii

Cranuu reTeporeHHOro mpoiecca. Y paBHEHHUE CKOPOCTH.
Brnusinue Ha ckopocTh Ipoliecca KOHCTaHThI CKOPOCTH,
Kod((uIreHTa Macconepeiayn, MOBEPXHOCTH KOHTAKTa
(a3, IBMKYIIeH ChiIbl mpolecca

Cnoco0bl HHUINHUHUPOBAHUA XUMHUIECCKHUX peammﬁ
CTaHI[apTHbIe U HCCTAaHAAPTHBIC MCTObI. TepMI/I‘leCKI/IC
n KaTaJIuTUYCCKUC. CeneKTUBHOCTh METOJ0B.
q)OTOXI/IMI/I‘leCKI/Ie, paarualiliOHHBIC, MCXAHUYCCKUC U IIP.

7,8

TexHojorus NMpou3BOACTBA HEOPraHu4ecKHuX
BeIIeCTB HA MPUMepe CePHON KUCJIOTHI

Cepnas kucnora, ee cpoiictBa. CrocoObl MOIy4YEHUS.
TexHonmoruueckass cxema  IPOU3BOACTBA  CEPHOMU
KUCJIOTBI M3 Ta30BOM CEpbl METOJOM JBOWHOrO
KOHTakTUpoBaHus. Craauu mpous3BoACTBa. DuU3HMKO-
XUMHUS TTPOIIECCOB.

IlepeyeHb MPAKTHYECKUX 3AHATHI

Bcero
9aCOB

Ne
3AHATUHSA

Tema npakTuyeckoro 3aHATHs. 3aJaHus, BOIPOCHI,
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH

YueoHo-
MeTOANYEeCKoe
odecreyeHue

3

4

5

214’

OcCHOBBI pacyeTa TeOpEeTUIECKOro (CTEXHOMETPUUECKOTO)
MaTepuaIbHOTO OanaHca

[ToHsITHSA TPON3BOACTBEHHON MOIIIHOCTH,
MIPOU3BOIUTEIILHOCTH

[TonsTHS TPUXO0/a, pacxo/ia, TECOPETHIECKOTO U
MPAKTUIECKOT0 MaTepuaibHOro 6anancoB. OCHOBBI
pacdera MaTepHuaIbHOTO OallaHCca MHOTOCTAIMIHOTO
npornecca. [I[pumMeHeHre XUMUYECKUX PEaKIIHA JUIs
COCTaBJICHHS TeopeTudeckoro 6amanca. OCHOBHbBIC
TEXHOJIOTUYECKHE MMOKa3aTeIH MPOU3BOJICTBA,
paccunTaHHBIC TIO CTEXHOMETPHHN: PACXOTHBIC

K02 (QUIIMEHTBI, BEIXOBI MPOJYKTOB, OTXOOB.

5




3,4 8 6,8 OcCHOBBI pacyeTa MPaKTUYECKOTO MaTepUAILHOTO OanlaHca 6
Y OCHOBHBIX TEXHOJIOTHYECKUX TTOKa3aTenen
MPOM3BOCTBA

V4er npu coCTaBICHUH NPAKTUIECKOT0 MaTepUaIbHOTO
OayaHca CTENeHHU PEeBpallleHHs, IIPUMECEH, BIIard, MOTEPh
1o cragusiM. OCHOBHBIC TEXHOJIOTHYECKUE TTOKA3ATEIH
MPOM3BOCTBA, PACCUUTAHHBIE IO MTPAKTHUECKOMY
MaTepHaIbHOMY OallaHCy: pacXoaHble KOG GHIHECHTHI,
BBIXOJIbI POJYKTOB, OTXOI0B, OTHOCUTEIbHBIN BBIXOJI OT
TEOPETUYECKH BO3MOXKHOTO.

3.4 4 10,12, | OcHoBBI pacueTa TEIJIOBOrO OanaHca 7
[TocTpoeHne TemI0BOrO OajlaHca Ha OCHOBE JIAHHBIX
MaTtepuanbHoro 6ananca. OCHOBHBIE (OPMYIBI pacueTa
SHTAJIBIIHINA, TETUIOEMKOCTH. Y4eT (a30BBIX MIEPEX0JIOB,
Nepexoa TEIIOThI Yepe3 CTEHKY.

3aanus 1J1s1 CAaMOCTOATEIbHOI PadOThI CTY/IEHTOB

YuyeOHO-
Ne Bcero 3ananusi, BONPOCHI, VISl CAMOCTOSITEIbHOTO U3y4YeHM I
MeTOAHYECKOe
TeMbl | 4YacoB (3aganus)
odecrmeyeHue
1 2 3 4
1 30 OcHOBHBIE TOHATHSA 1-7

IToHATHE XMMHUYECKON TEXHOJIOTUH, L1eJIb. BUIBI ChIPBs, IPOIYKTOB.
[TonsiTwst mporecca mMepepadOTKH, IMPOU3BOJCTBEHHBIX CTaIHM,
TEXHOJIOTMYECKOU pexuma. OcHOBHbIE [0Ka3aTesun
3¢ (HEeKTUBHOCTH: OpraHu3alMOHHbIE, TEXHUYECKHE,
TEXHOJIOTHYECKHUE, IKOHOMUYECKUE.

2 30 HNHaTencuduKanusi roMOreHHbIX HeO0OPATHMBbIX peaKIHid.
[TonsTue MHTEHCUDHUKALHIH. I'omoreHHsbIe peaxkuuu.
Wuatencudukanyst HeoOpaTUMBIX peakuuii. BimsHue Ha CKOpOCTb
peaKuuy KOHLIEHTPALUK, TEMIIEPATyphl, JaBJICHU, KaTalu3aTopa.

3 30 HNuTeHcnpUKAUA TOMOTeHHBIX PABHOBECHBIX pPeaKIuii.
OOpatumble peakuuu. XuMHUecKoe paBHoBecue. KoHcranTa
paBHOBECHS. [Tpunmun  Jle-IllaTense. CrexuomeTpuuecKkuit

Oananc. BrnusHue Ha CIBUT paBHOBECHUS TeMIIEpaTypbl, JaBlICHUS,
KOHICHTPAI1H. MGTOI[I)I n30bITKA OJHOT'O U3 UCXOAHBIX BCIICCTB U
yaajgeHus TpOAYKTa U3 30HBI peakuuu. MeTon pa3daBieHuUs
PEAKIMOHHON CMECH.

4 30 HNHaTencupuKanus reTeporeHHbIX peakuui

Cranuu reTeporeHHOro Impoiecca. Y paBHEHHE CKOpocTu. BiusHue
Ha CKOpOCTh TIIpoliecca KOHCTaHThl CKOPOCTH, KO3(pHUIHMEHTa
Maccornepeiayl, MOBEpXHOCTH KOHTakTa (a3, IBUXKYIIEH CHIIbI
npouecca

5 30 Cnoco0bl MHHUIMUPOBAHNUSI XUMUYECKUX PeaKIuii

Cra"papTHble W HECTaHJApTHbIE METOAbl. TepMUYECKHE U
katanutuyeckue. CeJeKTUBHOCTL METOHOB. DOTOXMMHUUECKUE,
paauanMoHHbIe, MEXaHUYECKUE U TIP.

6 34 TexHomoruss  NPOM3BOACTBA  HEOPraHMYECKHX  BelIeCTB
(KOHKpeTHBIE MPOU3BOICTBA)

[Tpon3BoaCcTBO  CepHOM  KHCIOTHL, (POCHOpPHBIX  yIOOpeHuil,
CBSI3aHHOT'O a30Ta, KAIMHHBIX YA0OpeHui

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
[Ipu peanuzanuu y4eOHOTO MaTepuana Kypca HCIHOIB3YIOTCS pa3IUYHbIE 00pa3zoBaTeIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOILIUE CO3JaHUI0 aTMOC(hepbl CBOOOIHOM U TBOPUECKON AMCKYCCUU KaK MEXIY
mpernojaBaTelieM U CTyIeHTaMH, TaK U B CTyACHUeCKO# rpymme. L{enpio mpu 3ToM ABIseTCs BRIpadOTKa y




CTYACHTOB HAaBBIKOB H KOMHCTGHI.[HfI, MO3BOJIAIOIUX CaMOCTOATCIBHO BCCTHU HCCICHOBATCIILCKYIO U
Hay4YHO-TIEJarOTHYEeCKyIo padoTy.

AynuTOpHBIE 3aHATHSA NPOBOJATCA B BUJIE JEKUUH ¢ ucnonb3oBaHueM IIK u xommbproTepHOro
MPOEKTOpa; TMPAKTUYECKUX 3aHATHH - ¢ ucnojb3oBanueM [IK mnpu mnpoBeaeHuu pacyeTos.
CamocrosaTrenbHas paboTa CTyIEHTOB MPOBOAMTCS IO PYKOBOACTBOM IMpEIoJaBaTelNieil, ¢ OKa3aHHEM
KOHCYJIbTAIMI U MOMOIIH MPHU MOArOTOBKE K KOHTPOJIbHBIM paboTaM, BHIIIOJIHEHUHU JOMAIIHUX 3aJaHHH

DoH/I OLIEHOYHBIX CPeICTB

@DOH/JT OIEHOYHBIX CPEJICTB MO JUCHUIUIMHE OOECIICUMBACT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yiabTaToB OOy4YeHHsS (KOMIIETCHIIMHM M WX HMHAWKATOPOB) IOCPEJICTBOM MEPONPHITHI TEKYIIETO,
PYOEKHOTO U TIPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIUILTUHE.

CBs3p  Mexay (OpMUPYEMBIMH KOMIIETCHIIMSIMH W (opMaMud KOHTPOJII HMX OCBOCHHS
MIPEJICTaBJICHA B CICAYIONICH TabuIle.

OLeHOYHBIE CpEACTBA MJIsi BXOJHOTO KOHTPOJISA, TEKYIIEro KOHTPOJSA W IPOMEKYTOYHOM
aTTecTaluy (aHHOTALMs)

HaumenoBanue HaumenoBanue
No Kon n HanMeHOoBaHME HHIMKATOPA JOCTHKEHUS
KOHTPOJIUPYEMBIX N OIICHOYHOTO
n/m KOMITICTCHITUI
pazniesoB (TEMBb) cpeJncTBa
Bx0/1HOM KOHTPOJIb
3-OIIK-1 3Hatp HU3MKO-XUMHYECKHE CBONCTB
MaTepHuajoB, OCHOBBIBAsSICh Ha 3HAHUSAX O CTPOCHHH
BEILIECTBA, MIPUPOJIC XUMUYECKOM CBSI3H Pa3IMUHBIX
KJIACCOB XMMHYECKHUX 3JIEMECHTOB, COCIMHCHHUH, BEILIECTB U
MaTepuasioB
3-I1K-2 3HaTh CBOMCTBAa XUMHYCCKUX DJICMCHTOB,
COEAMHEHHI U MaTE€pUaIOB HA KX OCHOBE JIJIA Bomnpocsr
1 Bxonuoi COOJTFOICHHS TEXHOJIOTHYECKOTO PeryIaMeHTa BXOJHOT'O
KOHTPOJIb V-1IK-2 YMerh HCcOoNIb30BaTh 3HAHUS CBOMCTB KOHTPOJIS

XUMHAYECKHX 3JIEMEHTOB, COCIMHEHUH 1 MAaTepHaioB HA | (MMMChMEHHO/YCTHO)
UX OCHOBE JUIsl PELLICHUs 3a]1a4 10 BBIITYCKY IPOAYKLUH B
CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU TPEOOBAHUSAMU
3-OlIK-4 — Mcnonb3yeT 3HaHUsS TEXHOJIOIMYECKOIro
mpolecca 1 METOJ0B J1a00paTOPHOTO KOHTPOJIS ChIPbS,
noJ1y(habpuKaToB U TOTOBOM MPOAYKIIMU B COOTBETCTBUU
C pEerIaMeHTOM

ATTecTanus pa3JenoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 | Bce tembl 3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE CBOUCTB
MaTepHajoB, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUU
BELIECTBA, IPUPOAE XUMHUECKOHN CBSA3H Pa3IMYHBIX
KJIACCOB XMMHUYECKHUX JIEMEHTOB, COeIMHEHUH, BEIIECTB
U MaTepUaJoB

KonTtponbHas
V-OIIK-1 YMeTs ucroap30BaTh MEXaHU3MbI XUMHUYECKHX a60Tpa
peaKkLuii, MPOUCXOIAUIMX B TEXHOJIOTHYECKUX MPOLIECCax 1(:)HI/ICI>MCHH0)
Y OKPY’KAIOIIIEeM MHPE TS ONIPEICIICHHS] KaYECTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U MATEPUAJIOB

TectupoBanue
B-OIIK-1 Bnagets aHaIM30M METOJIOB ONPEICTIECHUS (MHChMEHHO)
TpeOyeMBbIX MapaMeTpOB U3MEPEHUS KaUeCTBEHHBIX
Y KOJTMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPhS U

Jlomariaue
noiry(habpukaToB ANAHe
3-OIIK-1 3Hatp pU3HKO-XUMHYECKHE CBONCTB A

(TMCBMEHHO)

MaTepuaioB, OCHOBBIBAsICh HAa 3HAHUSX O CTPOCHUU
BEIIIECTBA, MMPUPOJIC XUMUIECKOH CBSI3M Pa3IMUHBIX
KJIACCOB XMMHYECKHUX DJIEMEHTOB, COSIMHEHNM, BEIIECTB
Y MaTepHaJioB

3-11K-2 3HaTh CBOMCTBA XUMHYECKUX DJIEMEHTOB,
COCJIMHECHHI M MaTepHajioB Ha X OCHOBE JJIS




COOJTFOICHHS TEXHOJIOTHYECKOTO PeryiaMeHTa

V-IIK-2 YMeTp ucnonb3oBaTh 3HaHUSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB, COCIMHEHUN 1 MaTepPHaIOB HA
MX OCHOBE ISl pEIICHUS 3a/1a4 110 BBITYCKY MPOAYKINHU B
CTPOTOM COOTBETCTBHH C TEXHHYECKUMHU TPEOOBAHUSIMU
V-OIIK-4 —]lemoHCTpUpYET yMEHHE B 00€CTICUCHUH
MIPOBEJICHUS] TEXHOJIIOTUYECKOTO MpoIiiecca B
COOTBETCTBHUH C PETJIaMEHTOM U KOHTPOJIUPYET
napaMeTpsl TEXHOJIOTHYECKUX TPOIIECCOB, CBOMCTB CHIPhS
Y TOTOBOW MPOAYKIIMH, HCHOJIb3YsI TEXHUUECKHE
CpeacTBa

B-OIIK-4 — Onpepensier mapaMeTpbl U3MEPEHUS
KAueCTBEHHBIX M KOJMYECTBEHHBIX XapAaKTEPUCTHUK CHIPbSI
1 n1ory(habprKaToB

IIpomMexxyTouHast arrecrauus

Bomnpocsl k

3 |Dk3aMeH [IK-2, OIIK-1, OIIK-4, OIIK-6
9K3aMeHY (YCTHO)

OueHo4HBIE CPeICTBA AJ15 BXOJHOI0 KOHTPOJISA, TEKYIIero KOHTPOJIS U MPOMEKYTOYHOH
arrecTauvu (AHHOTALMSA)

OrneHouHBIE CpEeACTBAa Ul BXOJHOIO KOHTPOJS IPEJICTAaBIAIOT COOON BONPOCHL, KOTOpbIE
3aJ]af0TCs CTYACHTAM B MUCbMEHHOH (popMe. AHHOTAIUS PUBEICHA HIKE.

B kauecTBe OLIECHOUHOrO CPEJCTBAa TEKYILIEro KOHTPOJS OYHOM (opMbl OOYyUEHMS HCHOJBb3YIOTCS
3aluTa JIOMAIlHUX 3aaHui (IMCbMEHHO U YCTHO), TeCT (MMCbMEHHO). JloMalHee 3a1aHHe MIPEICTaBISAET
co0O# pelleHHe 3ajjady MO BAapHMAHTAM M YCTHYIO HX 3alllUTy, B XOJ€ KOTOPOH CTYyIEHT OOBICHSET
pemenne. Tect mpexacraBisgeT co0Oil BOMPOCHI ¢ HECKOJBKMMH BAapHaHTaMH OTBETOB. AHHOTAIUU
JIOMAIIHETO 3aJaHUsI, TECTA IPUBEACHBI HIDKE.

B kauecTBe OLIEHOYHOIO CpeICTBa aTTECTAllMM pa3jesia UCHoJb3yeTcsl KoHTpoab utoros (KUN),
KOTOPBIH NpesicTaBIIsgeT co00i CyMMy pe3ysIbTaTOB OLIEHOUYHBIX CPEJCTB TEKYILErO KOHTPOJIS.

JlJig IpOMEXYTOYHON aTTeCTallM MPEeIyCMOTPEHbl TEOPETUUYECKUE IK3aMEHALIMOHHBIE BOIIPOCHI,
IIPUBE/ICHHBIE HUXKE.

[To nToram oOy4deHHsI BEICTABIISIETCS HK3AMEH.

IIpumepHBbIe BOIPOCHI BXOJHOI0 KOHTPOJIA
YTto Takoe KOHIEHTpaLus BEIIECTBA.
Uto Takoe pacTBOp, U3 KAKUX KOMIIOHEHTOB OH COCTOUT?
JlaTtb onpenieneHne NpoUEeHTHOW KOHIIEHTPaluu
JlaiiTe onpenenenye 3K30TEPMUYECKUM PEAKLIUASIM
Paccunraiite, CKOJIBKO T'paMM CEpHOM KMCIIOTBI COAEPIKUTCS B €€ PACTBOPE KOHLIEHTpaluu 1
MOJIb/JT

OB WN-

IIpumepHoOe TOMaNIHee 3a1aHUE
3agaua 1
Paccunrarhy mpakTHdeckuil MarTepHalbHBIM OanaHC M TEXHOJIOTMYECKHE IOKa3aTelu Ipolecca
npousBoactBa ochoproit kucnotel 13 pochopura CasF(POy)s: CasF(PO4)s + 5H,SO4 +10 H,O = 3H3
PO, + 5CaS0O,-2 H,0 +HF. TIpon3BoauTensHOCTH 1O POCchHOPHUTY 110 BapHAHTAM:
1 2 3 4
[Tpou3BOIMTENBHOCTD, KI/4 7700 8300 9000 5200
3anauva 2
PaccunraTh mpakTHUECKHWI MaTepUANbHBI OajJaHC W TEXHOJIIOTHYECKHE IOKa3aTeld Ipolecca
npousBojactBa MoueBHHBI CO(NH,),: 2NH3 + CO, = CO(NH); + H,0. TIpou3BoauTenbHOCTH IO
MOYEBHHE 110 BapUAHTaM:

1 2 3 4
[Tpon3BOIMTENBHOCTD, KI/4 7700 8300 9000 5200




3amaua 1

PaccuuTath 1 0pOpPMUTH TEOPETUUECKUN (CTEXMOMETPUUECKUIA) OaaHC mpolecca MPoru3BOACTBA
dbochopnoit kuciorel u3 ¢ochopura: CasF(PO4); + 5H,SO4+10H,0 = 3H3P0O,4 +5CaS0,4-2H,0+HF.
Onpenenutbh TEOPETUICCKUE PACXOAHBIE KOOPPUIIUEHTHI ChIPhS, TEOPETUICCKUN M aOCOIIOTHBIN BBIXO/T

IIpumepHasi KOHTPoOJIbHAsI padoTa

[[EJICBOTO MPOAYKTA U OTXOJIOB.
[TpousBoauTEeNEHOCTH 110 Pochoputy ykazana B Ta0I. 4:

Taonuua 4

[Tpon3BOANTENLHOCTD YCTAHOBKHU 1O (ocHOpUTY 1O BapHaHTaM

Bapuant

1 2 3 4 5 6 7 8 9 10

[IpousBoau-

TENbHOCTh, KI/4

7700 | 8300 | 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000

IIpuMepHbIN TECT

Bonpoc Ne 1 Yro aBasieTcs LeJeBbIM MPOAYKTOM B peaKUHu
2Cas(POy)sF + 10H,SO, + 5H,0 = 6H3PO,4 + 10CaS0O, - 0,5H,0 + 2HF
OtBetr A dbocdopHas kuciora
OtBet b (hTOpOBOIOPOST
Otser B THTIC
Otser I' anaTuT
Bonpoc Ne 2 Yro aBJasieTcsl 0TX0A0M B peakuuu NoJy4yeHusi GochopHoOi KUCIOTHI
(oTMeThTEe HECKOJIbKO BAPHAHTOB)
2Cas(POy)sF + 10H,SO,4 + 5H,0 = 6H3PO,4 + 10CaS0O, - 0,5H,0 + 2HF
Otser A araTuT
Otser b dbocdopHas kucnora
Oteer B (hTOpPOBOIOPOT
Otser I' TUIIC
Bonpoc Ne 3 | BoiGepuTe Bce TeXHHYeCKHe MOKA3aTeJH NPOU3BOACTBA
OTtBeT A MIPOU3BOJIUTENILHOCTh 000PYIOBAHHUS
OtBet b MIPOU3BOJICTBEHHAs] MOITHOCTh
OtBer B ce0eCTOMMOCTb
OtBer I’ IPONYCKHAsi CIOCOOHOCTh 000PYI0BAHUS
Bonpoc Ne 4 | Kak mOBBICHTH BBIX0/ POAYKTA B PeaKINU:
SO,+0,50,-S03+Q
Boi0epure cnocoonl:
Otset A IIOBBICUTB TEMIIEPATYPY
Oteet b MTOHW3UTH TEMIIePaTypy,
Oteer B TTOBBICHUTH JIABJICHHUE
OtBer I’ TTOHU3UTH JIaBIICHUE
Bonpoc Ne S | YUro Ha3bIBaeTCs1 paccojioM:
A CMECh TBEPBIX BEIIECTB
b CMECh Tra3000pa3HbBIX BEIIECTB
B OMYJIbCUU
r KOHIICHTPUPOBAHHBIEC PACTBOPBI TBEPIBIX BEIICCTB B BOJIC
Bonpoc Ne 6 | BoiGepuTe anmapat 6amHu ¢ Hacajakoii: (a) uiu (0)
AaakoeTh 1 KnzkocTs
;.1;_
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Bonpoc Ne 7 IIponeHTHAasA KOHIEHTPALM MOKA3bIBAET:

CKOJIBKO MOJIb BemecTBa pactBopeHo B 100 r pactBopa

CKOJIBKO I'paMM BeniecTBa pactBopeHo B 100 r pactBopa

CKOJIBKO MOJIb BeniecTBa pactBopeHo B 1000 r pacTBopa

| o1

CKOJIBKO 9KBUBAJICHTOB BeniecTBa pactBopeHo B 1000 r pactBopa

CnHcok TeopeTHYeCKUX IK3aMEeHAIIMOHHBIX BOIIPOCOB
XuMuueckas TEXHOJIOTH. L{eap XuMHUEeCKON TEXHOJIOTUN KaK HayK!
OcHoBHbIE MaTepualbl MPOU3BOACTBA. BUIIBI ChIPbs, OTX0II0B
BcnomorarenbHble MaTepualibl IPOU3BOACTBA
Opranu3zaloHHbIE TOKA3aTeNU IPOU3BOACTBA
TexHnueckue nokasareau NpoOU3BOACTBA
DKOHOMHYECKHE MMOKa3aTeI MPOU3BOICTBA
TexHosornueckue nokasaTenu Ipou3BOACTBa
[lepuoanueckue u HenpepbIBHBIE Mpotiecchl. [IpsiMble U KPyroBbie CXEMbI TEXHOJIOTUYECKOTO
nporecca
OpaHo- 1 MHOTOCTaIMKHBIE TTpoLiecchl. OAHO- U MHOTO-IIPOAYKTOBBIE CXEMbl TEXHOJIOTHYECKOTO
nporecca
DHepronoTpebIsIoNe U YHEPTONPOU3BOAAIINE CXEMbI TEXHOJIOTHYECKOT0 Ipolecca
Oo6patumsbie u HeoOpaTtuMeble peakiuu. CkopocTh peakunu. KoHcTaHTa paBHOBECHS
Ienu nHTeHCUUKALUN TEXHOJIOTHYECKOTo mporiecca. CriocoObl MHTEHCU(PUKALIMN 00PaTUMBIX
TOMOTEHHBIX ¥ T€TEPOTeHHBIX peakluil (IepeYnCInTD)
BriBos1 ypaBHEHUI BBIYMCICHHS KOJTUYECTB PEarupyroluX BEIIECTB Yepe3 HauaibHOe KOJTHMYECTBO
BemectBa A (Cpo ) ¥ ero creneHb npeBparieHus (X ) aist peakiun va A+ vg B=vg R+vs S
Brnusinue n30bITKa OTHOTO U3 PEareHTOB Ha XUMUYECKYI0 peakiuio. [loka3ate MaTemMaTHuecKu Ha
npumepe peakunu A+B=R+S
Brnusinue Ha paBHOBecHe yaaneHue npoaykra. CrnocoObl yaaneHus mpoyKTa.
Bnusinue naBneHus Ha XUMUYECKyro peakiuu. [loka3aTh MaTeMaTH4ECKU Ha IPUMEPE PEAKIIUU VA
A+vg B=vg R+vg S
Bnusinue pa30aBieHus: peaklIMOHHOW CMECH MHEPTHBIM BELIECTBOM Ha MPUMEPE PeaKuu
nerugpupoBanus Oyrana C4H10=C4Hg+H; (mokazate MmaTemaTnuecku)
Bnusinue TemnepaTypbl Ha XUMUYECKYIO peaklinio. [lokazate MaTemaTnuecku. Y paBHEHUE
n3o6aps! Bant-I'opda
Cranuu rereporeHHOTro nporecca. CKOpocTh TeTeporeHHoro mnpoiecca. CriocoObl
MHTeHCUUKAIMK (TI0KAa3aTh MAaTEMaTHUECKU U NIEPEUUCITUTD)
O6m1ast CKOpOCTh TETEPOreHHOTo Nporiecca MHTeHcudukanms mporecca, MpoTEKaroIIero B
1 py3noHHOM 0bIacTu
Bnusinue noBepXHOCTH KOHTaKTa (a3 Ha reTeporeHHsli npouecc B cucreme I'-K
BnusiHre noBepXHOCTH KOHTaKTa (pa3 Ha reTeporeHHsIi nporecc B cucreme ['-T
JIBrKyias cuiia reTeporeHHoro npoiecca. CriocoOb! €e TOBBIIIECHUS
CranpapTHble cIocOObl MHUIIMMPOBAHUS XUMHUECKON peakLiuu
HecrannapTtabsle ciocoObl HHUIIMMPOBAHUSI XUMHUYECKON pPEaKINU
Cepnas kucnota. Ceipbe, ciocoObl TOJTY4YEHHUs, CBOHCTBA
TexHonornyeckas cxema Mpor3BOJICTBA CEPHOM KHCIOTHI METOJOM JBOMHOIO KOHTaKTUPOBAaHUS
Craguu npou3BOICTBA CEPHOM KUCIOTHL. PU3UKO-XUMHUS MTPOLIECCa CKUTAHUS
Craguu npou3BOACTBA CEPHOM KUCIOTHI. PU3UKO-XUMUS IPOLIECCA OKUCTIEHUS] CEPHUCTOTO
aHruapuIa
Craauu npou3BOJCTBA CEPHON KUCIOTHI. PUZNKO-XUMHUS ITpoliecca abcopOIMU CEpHOTO
aHruapuIa

IIkajnbl oeHKH 00pa30BaTeNbHbBIX 10CTUKEHUH
IlIkana oeHKH BXOJHOT0 KOHTPOJIA:

3aureHo: 3a1aHNE BBINOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU
He 3aurteno: 3ajgaHue HE BBINOJHEHO, BBHIMIOJIHEHO C OMIMOKaMHU, KOTOpPBIC

TpeOyeTcst UCTIPaBUTh, UJIU CIAHO IOCJIE YCTAHOBIEHHOIO CPOKa



IIIkana olleHKH TeCcTa, CAMOCTOATEIbHOI PadoThl, IK3aMeHa (OLICHUBAETCS B

MPOIICHTAX ):
IIponeHTsI TpeboBanusi K 3HAHUAM
100-85 OTBeThl Ha TNOCTaBJICHHBIE BONPOCH! MOJHBIE, YETKHE U Pa3BEpHYyThIE. PerieHus

3aj1a4 JIOTUYHBI, TOKA3aTeIbHBI U JIEMOHCTPUPYIOT aHAJTUTUYCCKHE U TBOPUECKUE
CIIOCOOHOCTH CTYJICHTA.

84-70 JlaroTcst oTHBIE OTBETHI Ha IMTOCTABIICHHBIC BONPOCHI. [loka3aHO yMEHUE BBIICIATH
[IPUYUHHO-CJIEACTBEHHbBIE CBSI3H. [Ipu pemenuun 3a71a4 JIONYIEHBI
HE3HAYUTENIbHBIC ONIMOKH, MCIPABICHHBIC C TIOMOIIBIO «HABOJSIINX» BOIPOCOB
IpernoiaBaTersl.

69-60 OTBeTHl Ha BONPOCHI M PEIICHUS TOCTABJICHHBIX 33/1a4 HEIOCTATOYHO MOJHBIC.
Jloruka u mocienoBaTeNIbHOCTh B PEIICHUH 3a7a4 UMEIOT HapylieHus. B oTBerax
OTCYTCTBYIOT BBIBOJIbI.

Onenkn B Oammax BBICUMTBHIBAIOTCSI MyTE€M MPOU3ZBEACHUS  BEJIHMUMHBI
BBICTABJICHHOTO TMPOLIEHTa JUIsl KOHKPETHOrO0 BUAA TEKYIIEro KOHTPOJA Ha
MIPEABAPUTEILHO BBIIEIEHHOE JIJIs1 HEro KOJMYECTBO 0auioB (B MpeAeiax pas3zela).

Pacnpenenenre MakcUMalibHBIX 0aJUIOB IO BUJaM paboT B IIpesienax pa3iesioB:

| paznen Il paznmen DK3amMeH
(25 GamoB) (25 GayoB) (50 6amtoB)
CaMocTosTenbpHas padoTa Tect CamocTosiTenbHas padoTa Tect
(CP) (T) (CP) (T)
8 OasIoB 17 GamnoB 8 OaiioB 17 6amioB 50 GamioB

Hroro: 100 6amroB

Crynent, nonyuyuBmmii MeHee 60 % OT MakcuMalnbHOro 0Oamia 3a pasfen AUCHMILIUHBI WIH
IMPOMCIKYTOYHYIO aTTECCTALUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 IIaHHOfI JUCIHUITIINHE.

HtoroBast oIeHKa MO »SK3aMEHY BBICTaBJSIETCSl IyTeM TIepeBoja HaOpaHHBIX OaljoB B
COOTBETCTBHUH CO CIICAYIOIICH TaOIUIICH:

O1eHKa 110 5-0a/IEHOI MIKAJIe LR LA S I [ Onenka ECTS
HK3aMEH

S — KOMAUYHOY 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

3 — «y0osremeopumenbHoO» 65-69
60-64 E

2 — «Hey0081emEOPUMETILHOY Memnee 60 F

Y4eOHo-MeTOnMYECKOe H HH(POPMALMOHHOE 00ecnedyeHne y4eOHOoMH TUCHUIINHBI
OcHoBHas nuTeparypa:

1. XumMunueckas TEXHOJIOTHsI HEOPraHWYECKHX BelecTB : yuebHoe nocodbue / T. I'. Axmetos, B. M.
Bycwirun, JI. T'. Taticun, P. T. AxmeroBa ; mox penakiueit T. I'. AxmeroBa. — 2-¢ usn., crep. — CaHKT-
[etepOypr : Jlanp, 2019. — 452 c. Pexxum noctyna: https://e.lanbook.com/reader/book/119611/#1

2. KozanepoBa, O. A. 3amaun W yIpaXHCHHs] M0 XUMHYECKOW TEXHOJOTHH HEOPTraHWIECKUX
BemiecTB : yueOHoe nocobue / O. A. Kozaneposa, C. . Hudranues, K. b. Kum. — Boponex : BTYUT,
2019. — 59 c. Pesxum mocryma: https://e.lanbook.com/reader/book/143270/#1

JlomonHUTEIbHAS TUTEPATYpA:

3. Tleperymos, 0. C. IlepepaboTka OTXOOB B XHMHYECKOW TEXHOJIOTHH HEOPTAHHMUYECKHUX
BemiecTB : yueOHoe mocobue / FO. C. Ileperynos, C. U. Hudranues. — Boponex : BITYUT, 2019. — 50
c. Pexxum noctyna: https://e.lanbook.com/reader/book/143266/#1

4. Kyxkosa, O. II. Texnonoruueckoe obopynoBanue. OOopynoBaHue s TEIIOMAaCCOOOMEHHBIX
nporieccoB : yuebnoe mocoodue / O. I1. Kykosa, H. A. BoitHoB. — KpacHosipck : Cubl'Y um. akagemuka
M. @. Pemernéra, 2018. — 108 c. Pexxum noctyna: https://e.lanbook.com/reader/book/147455/#1



https://e.lanbook.com/reader/book/119611/#1
https://e.lanbook.com/reader/book/143270/#1
https://e.lanbook.com/reader/book/143266/#1
https://e.lanbook.com/reader/book/147455/#1

Y4eOHO-MeTOIUYECKas JIUTepaTypa

5. 3epasmmkuHa A.A. MeToauueckue yka3zaHWS K TpakTHYecKod padore «OCHOBBI
MatepuanbHoro 6ananca. Yacte 1 CocTaBieHHE TEOPETUYECKOTO (CTEXMOMETPHUECKOT0) MaTepUATHHOTO
Oananca».- bamaxoso: BUTU HUSY MUODU, 2020

6. 3epupmmkuHa A.A. Meroauyeckue yKa3aHHA K TNpaKkTHUecKo pabore «OCHOBBI
MaTtepuaiabHoro Oananca. Yacte 2 CocTaBieHHe MPAKTUYECKOro MarepuanbHOro Oamanca» bamakoso:
BUTU HUAY MU®U, 2024. - B anpobariuu

7. 3epubimknHa A.A. Metoauyeckue ykKazaHHS K TMPaKTHYECKOM padore «OCHOBBI pacyeTa
terioBoro Oananca» bamakoso: BUTU HUSAY MU®DU, 2024. - B anpobanuu

IIporpammuoe odecnieuenue u UurepHer-pecypcesbi:

1. mpornecc peanuszanuu 00pa3oBaTEILHON MIPOrPaMMBbI 0 AUCHHIUIHHE «TeopeTndeckue ocHO-
BBl TEXHOJIOTMH HEOPTaHMYECKUX BEIIECTB» B cOOTBETCTBUHU ¢ TpeboBanusmMu OC HUAY MUDU obec-
MCYCH HEOOXOJMMBbIM KOMIUIEKTOM JIUIIEH3MOHHOT'O IPOrPAaMMHOI0 00ECIICUCHNS;

2. TepeveHb PecypcoB MHPOPMALMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «MHTepHeT» HeoOXo-
JMMBIX JIJIs1 OCBOCHUS JUCIUILTHHBI:

- https://himapparat.com - coBpeMeHHBIN HHPOPMATUBHBIA CaWT 10 MPOM3BOJACTBY M OIUCAHUIO
TEXHOJIOTUYECKOTO 000PYIOBaHHUS

- http://www.chemspider.com— nmopran moucka u HHGOPMAIMK 0 XUMAYECKUX COCTUHEHHUIX

- http://www.chem.msu.su/rus - moprai 3J1eKTPOHHOH OMOIUOTEKH MO0 XUMHHU

MarepuajbHO-TeXHHYecKOe o0ecriedeHue y4eOHO0i M CIUIIIHHbI
JIeKIIMOHHBIE 3aHATHS IPOBOAATCS B  CHELUAIM3MPOBAHHBIX aYAMTOPUAX, OCHAIIEHHBIX
MyJIbTUMEAUNHBIM 00OpynoBaHueM. /[l mpoBeAeHUs JEKUUU MCIONb3YeTCs MYJbTUMEAUNHBIN Kypc
JEKLUH, BUACOPHIIBMBI.
[TpakTrueckue 3aHsTHsI IPOBOJSATCS B KOMIIBIOTEPHBIX 3aj1aX, OCHALEHHBIX HE00X0auMbIM [10.

MeTtoauyeckue peKOMeHAalMHU AJIs1 CTY/ICeHTOB

1. Vka3zaHus Juist IpOCIyIIMBaHUSA JICKIIMN

[lepen HayamoM 3aHATHN BHUMATEIHHO O3HAKOMHUTHCS C YUCOHBIM IUIAHOM MPOBEACHUS JICKIHHA U
CIIMCKOM PEKOMEH/IOBAaHHOU JIUTEPATYpBHI.

[lepen noceleHneEM OYEpETHON JEKLIUN OCBEKUTh B ITAMSATH OCHOBHBIE KOHLIETIIIUU IIPOHAEHHOTO
panee marepuaina. [lonroToBuThs npu He0OXOAMMOCTH BONIPOCHI IpernogaBaTento. He Hano onacathces, 4To
BOIIPOCHI MOTYT OBITh TPOCTHIMH.

Ha nekuun ocHOBHOE BHUMaHME CJeIyeT yIAeIATh He (opMyIaM U MaTeMaTHYECKUM BBIKJIAJIKaM,
a COJIep’KaHUIO U3Y4aeMbIX BOIIPOCOB, ONPEIEIEHUSAM U IOCTaHOBKAM 3ajad.

B nporecce n3ydeHus JeKIMOHHOIO Kypca HEOOXOIUMO MO0 BO3MOXKHOCTH 4aCTO BO3BPAILIAThCS K
OCHOBHBIM MOHATHUSIM W METOAAM pELIeHUs 3a7ad (31eCh BO3MOKEH BBIOOPOUHBIM KOHTPOJIb 3HAHUUN
CTYZCHTOB).

XKenarenbHO UCHOAB30BaTh KOHCIEKTHI JIEKUMH, B KOTOPBIX HCIIOJIB3YETCS IMpPUHATAs
Iperno/iaBaTesieM CUCTeMa 0003HAYCHUH.

Hus  Oonee mOApPOOHOrO M3ydyeHHWss Kypca ciegyeT padoTraTh ¢ pPEKOMEHJOBAHHBIMU
JUTEPATyPHBIMA NCTOYHUKAMHU U BHOBb MOSBIISIOIUMUCS UCTOYHUKAMH.

2. Yka3zaHus IS y4acTUs B IPAKTUUYECKUX 3aHATHUSIX

Ilepen mnocemeHWEM NPAKTHUYECKUX — 3aHATHM YSACHUTb TEMY M CaMOCTOSITENIBHO HU3YYUTh
CBSI3aHHBIE C HEW TOHSATHS U METO/Ibl PEIIEHUs 3a/au.

[lepen pemieHneM 3ahay aKTMBHO YYacTBOBAaTh B OOCYXJIEHHHM C IpEMNojaBaTeleM OCHOBHBIX
MOHSTHM, CBA3aHHBIX C TEMOU MPAKTUYECKOTO 3aHATHUS.

B mpouecce pemnienns 3a1a4 BECTU AUCKYCCHUIO C MPENOJABATENEM O MPaBUIBHOCTH IPUMEHEHHUS
METOJIOB MX PELIEHUS.

ITo BO3MOKHOCTH CaMOCTOSITEIBHO JI0BOJIUThH PEIICHUE MIPEAIAraeMbIX 3a/1a4 JO0 OKOHYATEIbHOTO
uTOrA.

B KOHIIE MpakTHYECKOro 3aHATUS NMPU HEOOXOJUMOCTH BBLICHUTH y IMpPENOJaBaTelisi HEsICHbIE
BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOJHEHHUS PabOThl HEOOXOAUMO pacIeyaTaTh.

3.YkazaHus JUIsl BEITOJTHEHHUS] CAaMOCTOSITEIBHOM paboThI


https://himapparat.com/
http://www.chemspider.com/
http://www.chem.msu.su/rus

[TonyunTs y mnpemnojasarens 3aJaHUE M CIUCOK PEKOMEHJIOBAHHOM mnuTeparypsl. M3ydeHue
TEOPETUYECKUX BOIIPOCOB CIEAYET IPOBOAUTH 110 BO3MOXKHOCTH CaMOCTOSITENIBHO, HO NP 3aTPyIHEHUAX
o0pamarscs K NpenoaBaresio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOJCITAHHON padoTe.

[Ipu BBIMONTHEHUN (POHTANBHBIX 33JaHUN O YCMOTPEHMIO IMPEToAaBaTelisi padboTa MOXKET OBbITh
OLlCHEHa 0e3 MHMCbMEHHOI0 OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI, NPHU YCIOBUH
AKTUBHOM CaMOCTOSITEILHOM pabOTHI.

IIoAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToan4yeckne peKOMeH/IAIUU 1JIS TpenogaBarTesiei

1. Yka3zanus J1s IpoBeAEeHUS JEKIUN

Ha nepBoii BBOAHOW JeKIUU caenaTh OOmMI 0030p colep)kKaHusi Kypca U OTMETUTh HOBBIC
MCTOJBI U IMOAXOAbI K PCHICHUIO 3a41a4, paCCMAaTpUBACMBIX B KypPCC, TOBCCTHU 10O CTYACHTOB Tpe60BaHI/ISI
Kadeppl, OTBETUTH HA BOIPOCHI.

[Ipy TOATOTOBKE K JICKIIMOHHBIM 3aHSATUSM HEOOXOIUMO MpPOAYyMaTh IUIAH €ro TIPOBEICHWS,
CoJIep>KaHuE BCTYMHUTENbHOM, OCHOBHOM M 3aKJIFOUUTEIBHON YacTH JIEKIIMH, O3HAKOMUTHCS C HOBUHKaAMU
y4eOHOI M METOIUYECKOH JUTEepaTyphl, MyOJIMKAIUAMU MEPHUOIMUECKON MEUaTH MO0 TeMe JIEKIIMOHHOTO
3anatus. llepen u3nokeHHEeM TEKyHIero JIEKIMOHHOIO0 MaTepuana HAalOMHUTH 00 OCHOBHBIX HTOTax,
AOCTUTHYTBIX Ha MPCAbIAYIIHUX JICKIUAX. C oroit OCJIBIO 3aJaThb HECKOJIBKO BOIPOCOB ayAUTOPHUU U
OCYILIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B XO04€ JICKOMOHHOI'O 3aHATUA MperoAaaBaTeyib AOJDKCH HAa3BaTb TEMY, yT-Ie6HI)I€ BOIIPOCHI,
O3HAaKOMHUTh CTYJCHTOB C IE€PEYHEM OCHOBHOW M JOIMOJHUTEIBHON JUTEpaTyphl MO TEME 3aHATHUS.
PaCKprBaFI COACPIKAaHUC y‘-Ie6HI)IX BOIIPOCOB, AKLOCHTUPOBATHL BHHUMAHUC CTYACHTOB Ha OCHOBHBIX
KaTeropusix, SBIEHUSIX U TMpoIeccax, OCOOEHHOCTSIX HX NpOoTeKaHUs. PackpblBaTh CYIIHOCTh H
COACPIKAHUC PA3JIMYHBIX TOYCK 3PCHUA U HAYYHBIX IMOAXOJ0B K OOBSACHEHHUIO TEX WIMA MHBIX SIBICHUU U
MIPOLIECCOB.

Crenyer apryMeHTHPOBAHO OOOCHOBAaThH COOCTBEHHYIO MO3UIIMIO IO CIIOPHBIM TEOPETUYECKUM
Bonpocam. [IpuBoauTth npumepsl. 3aaBaTh MO X0y U3JI0KEHHS JIGKIIMOHHOTO MaTepralia pUTOPHUECKUE
BOIIPOCHI U CaMOMY JlaBaTbh Ha HUX OTBCT. 9t0 CHOCO6CTBy€T AKTHUBU3allun MBICIINTEIbHOHN ACATCIIbHOCTHU
CTYICHTOB, TOBBIIICHUIO WX BHHUMaHUsA M UWHTEpeca K Marepually JeKIUU, €€ COJCP>KaHUIO.
[IperoaBaTens JOJDKEH PYKOBOIUTH pabOTOM CTYAEHTOB IO KOHCIEKTHPOBAHUIO JIEKIIMOHHOTO
MaTepuaia, MoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN M3y4aeMOn
TeMbl, 0c000 BBIJIETSSA, KaTeropuaibHbIN ammapaT. B 3akmiouuTenbHOM YacTH JEKIMU HEO0OXOAUMO
copMynupoBaTh 0OIIME BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COAEPIKaHUE BCEX BOIPOCOB, OCTaBIEHHBIX
B JICKIIUH. OOBABUTEL IUIAH O4YCPCAHOI'0 IMPAKTUYCCKOI'O 3aHATHUA, JaThb KpPAaTKHUEC PCKOMCHOAIMKU 110
MOATOTOBKE CTYyAEGHTOB. Ompenenutb MeCTO W BpeMsl KOHCYIbTAIMU CTYIEHTaM, TOXKEIaBIIUM
BBICTYIHTH C JIOKJIaJlaMu U pedepaTamu.

Ha mnocnemneit nexunuu yaenuTh Bpemsi [ o0030pa HauOoliee BaXKHBIX —IOJOXKEHHH,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus IS IPOBEICHUS MPAKTUUYECKUX 3aHATUN

YeTko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6CcyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C TEMOU MPAKTUYECKOTO 3aHSTHS.

B mpomiecce pemeHust 3amad BECTH IUCKYCCHIO CO CTYIEHTaMH O TPAaBUIBHOCTH NPHUMEHEHHS
TEOPETUYECKUX 3HAHUH.

OTMeyaTh CTYACHTOB, HanOoJiee aKTUBHO YUYaCTBYIONIUX B PCIICHUU 3ada4 1 WU JUCKYCCHAX.

B koHIIe mpakTHUECKOTo 3aHATHS 33]aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YkazaHusi 110 KOHTPOJTIO CAMOCTOSTEIILHOW PabOThI CTYJICHTOB

[To ycmoTpenuto mpenojaBaTens 3aJaHWE Ha CaMOCTOSTENbHYIO paboTy MOXKeT ObITh
WHUBUAYAIBHBIM HIIN (PPOHTATBHBIM.

[Tpu Wcmonb30BaHUM MHAWBHIYATBHBIX 3aJaHU TPeOOBaTh OT CTYIEHTAa MUCHMEHHBIA OTYET O
MIpOJIeJIaHHOM pabdoTe.

[Tpu nmpumeHeHnn (POHTANBHBIX 33JaHUN BECTH KOJUICKTHUBHBIC OOCYKIEHHUS CO CTYIACHTaMU
OCHOBHBIX TCOPETUYCCKUX TTOJI0KEHUH.

C menpl0  KOHTPOJNS  KayecTBa  BBIMOJIHEHHS] CAMOCTOSTENBHOM  paboThl  TpeboBaTh
HHIUBUAYAJIBbHBIC OTYCTHL (}IOHYCTI/IMO BMECTO IMHCBMCHHOI'O OTYETa IMPUMCHATH HWHAWBUIAYAJIBHBIC
KOHTPOJIbHBIE BOIIPOCHI).



[Tporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u ydeOHbIM
TIJIAHOM OCHOBHOM 00pa30BaTeIbHOM MpOorpamMMBbl 1Mo HampapyieHuio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUS».

PaGouyto nmporpaMMy COCTaBHMII: TOIEHT 3EPHBIIIIKUHA A.A.

Peuenszent: nonent 3ydosa H.I'.

ITporpamma ono6pena Ha 3aceganuu Y MKH 18.03.01 «Xumudeckast TEXHOIOTHSI.

[Tpencenarens yuebHO-MeToaMUecKoi kKomuccuu Yeprnoa H.M.



