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He.ﬂb OCBOCHUSA NUCHUILJINHBI

«TeopeTuduecke OCHOBBI TEXHOJIOTUM HEOPTraHMYECKHX BEIIECTB» - 3TO
IUCIMIUIMHA O HauOoJieeé SKOHOMHUYHBIX IMpOIeccax IPOU3BOJICTBA HEOOXOAMMBIX
YeJI0BEKY HEOPraHWYECKUX BEIECTB (HAlpuMep, MUHEPaIbHBIX YA0OPEHU, TOBApEHHON
COJIM, THIIEBOM COJIBI U TIP.).

N3ydeHne 1aHHOU TUCIUIIIIMHBI UMEET CIEAYIOLIUE LEIu:

- yCBOEHHE OOIUX 3aKOHOB ((hM3MUYECKUX, (PU3MKO-XUMHUECKUX U HHXKEHEPHBIX),
MOCJIe0BAaTEIbHOE MMPUMEHEHUE KOTOPHIX J1ae€T BO3MOXXHOCTH ONTHUMAJIbHOTO PEIICHUS
TEXHOJIOTUYECKOH MPOOIEMBI;

- O3HAKOMJICHHE C HEKOTOPHIMH HCIIOJIb3YEMBIMH B HACTOSIIEE BPEeMs METOJaMU
MPOU3BOJICTBA HEOPTAHUYECKHUX BEIIECTB.

N3yuenne  OUCHMIUIMHBI  JIOJDKHO ~ OCHOBBIBATBCS ~ HAa  CIEAYIOLIUX
npodecCHOHaIbHBIX CTaHIAPTaX:

- 26.001. Cnenuanuct mo 00eCHeUeHNI0 KOMIUIEKCHOTO KOHTPOJISI MPOU3BOJICTBA
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB;

- 26.004. CnenanucT MO MPOM3BOJCTBY BOJOKHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUaOB.

MecTto nucuumiunbl B ctpykrype OOII BO

[IpenogaBanvie  JUCHUILUIMHBI «Teopernueckue OCHOBBI ~ TEXHOJIOTUHU
HEOPraHMYECKUX BEIIECTB» 0a3zupyeTcs Ha MEKIUCIUIIMHAPHBIX CBSA3SX U HEPA3PHIBHO
CBSI3aHO C M3YUYCHHEM TaKUX AUCIUIUIMH, KaK MaremaTuka, oO0Ias U HeopraHuyeckas
XUMUS, aHATUTHYCCKAs XUMHs, (U3UYECKas XUMHS, (U3HKO-XUMHUUYECKHE METOJIbI
aHaju3a, MOBEPXHOCTHBIE SBJICHUS U AUCIEPCHBIE cUCTeMBbI. [loydyeHHbIe 3HAHUS IO
TUCHUIUIMHE TOTpEeOYIOTCS I8 M3Y4YEHUs  CHEUUABbHBIX  XUMHUYECKUX "
TEXHOJOTUYECKUX TUCITUIIINH TaKUX KaK:

- 001I1ast XUMUYECKAasi TEXHOJIOTHS;

- XUMUYECKUE PEAKTOPHI;

- TEXHOJIOTHSI BOJIONIOATOTOBKY M OYMCTKH CTOYHBIX BOJ;

- METOJIbl UCCIIEIOBAHUS TEXHOJOTHN HEOPTAaHUUECKUX BELIECTB;

- TEXHOJIOTHSI KaTaJIN3aTOPOB U aJICOPOCHTOB,

- TEXHOJIOTHSI MUHEPAJILHBIX YA0OPEHUH, COJIEH U MIeTI0ueH;

- pacueT U BbIOOP MaTepHuaaoB U 00OPY/I0BAHUS TTPU TPOCKTUPOBAHUH;

- TEXHOJIOTHSI CEPhI U CEPHOMN KHUCIIOTHI;

- TEXHOJIOTHSI CBS3aHHOIO a30Ta.

[Tocne w3ydeHWs JUCHUIUIMHBI BBITYCKHUKHA JOJDKHBI OBITh TOTOBBI K
BBITIOJTHCHHIO CJICTYIOITUX TPYIOBBIX (DYHKITHI:

- A/06.6. Pa3paboTka npeioxkeHuil o KOMIUIEKCHOMY HCTIOJIb30BAHUIO CHIPhS U
YTUJIU3AIUU OTXOJI0B IMPOU3BOJICTBRA,;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHH, MEXaHU3AlMs U aBTOMATH3AIMS TIPO-
M3BOJCTBEHHBIX MTPOIIECCOB.



B mpomecce oCBOeHMS MaHHOW NHWCHMIUIMHBI Yy CTyJIEHTa (OPMHUPYIOTCS

ClISeaAyromue KOMIICTCHI M

o0menpodeccuoHAIbHBbIE

Komnierenuun o0y4aromerocs, popmMupyemMblie B pe3yJibTaTe 0CBOCHHUS

AUCHUIIJINHDBbI

Kon
KOMIIETEHI]
Hnn

HaumenoBanue
KOMITETEHIIN

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIN

OIIK-1

CrocobeH
aHaJIM3UPOBATh,
HCITOJIb30BaTh
MEXaHU3Mbl XUMHUYECKUX
peaKkuuii, TPOUCXOISIINX
B TEXHOJOTHYECKUX
npoieccax n
OKpY>Karolem MUpe,
OCHOBBIBAsSICh Ha 3HAHUIX
O CTPOCHHMHM BEIIECTBA,
npupoje XHUMHYCSCKOM
CBSI3U u CBOMCTBAxX
Pa3IMYHBIX KJ1aCCOB
XUMHYECKHUX DJIEMEHTOB,
COCIMHEHHH, BEIIECTB M
MAaTEepHAJIOB

HU3y4arThb,

3-OIIK-1 3Hath (PU3UKO-XUMUYECKHE CBOMHCTB
MaTepuaioB, OCHOBBIBASICh HA 3HAHUAX O CTPOCHUHU
BEIIECTBA, IPUPOEC XUMHUUECKOMN CBS3U Pa3IMUHBIX
KJIACCOB XMMUYECKHX 3JEMEHTOB, COEIMHECHH,
BELIECTB U MaTEPHUAJIOB

V-OIIK-1 VYmerp HCHONIB30BATHh  MEXAHU3MBI
XUMHYECKHUX PEAKIIHiA, TPOUCXOSAIINX B
TEXHOJIOTMUECKUX TIPOIIECCaX U  OKpYKarolem
MHUpe, JUI1  ONpeleNieHHuss KayeCTBEHHBIX U
KOJIMYECTBEHHBIX

XapaKTePUCTHK BEIIECTB U MaTEpUajIOB

B-OIIK-1 Bnaners aHaJIM30M METOJI0B
orpezeneHus: TpeOyeMbIX MapaMeTpOB H3MEPEHHUs
Ka4eCTBEHHBIX

U KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CBHIPhS U
nosryabpukaTroB

OIIK-4

CrocobeH obecrneynBaTh
MPOBEICHUE
TEXHOJIOTMYECKOTO
MpoIecca, WCIOIb30BaTh
TEXHUYECKHE  CpeICcTBa
JUISt KOHTPOJIS
napameTpoB
TEXHOJIOTHYECKOT0
mpoliecca, CBOMCTB
CBIPBA 51 TOTOBOM
MIPOTYKIIHH, H
OCYIIECTBIISTh
W3MEHEHHE TMapaMeTpoB
TEXHOJIOTHYECKOT0
mpoiecca
W3MEHEHUU
CBIPBSI

npu
CBOWCTB

3-OIIK-4 — Hcnons3yer 3HaHUSA
TEXHOJIOTUYECKOr0  Ipouecca M METOJOB
71a00paTOPHOTO KOHTPOJIS ChIPhs, M0Ny()adprUKaToB
U TOTOBOM TMPOIYKIUU B COOTBETCTBUH C
peraamMeHToM

V-OIIK-4 —  JleMOHCTpUpyeT  yMEHHE B
oOecreyeHnn  MPOBEACHUS  TEXHOJOTHMYECKOTro
mporecca B COOTBETCTBUM C  PEMVIAMEHTOM H
KOHTPOJMPYET  MapaMeTpbl  TEXHOJIOTMUYECKHX
IIPOLIECCOB, CBOWCTB CBIPbS U FOTOBOM ITPOJYKLIHH,
HCIIOJIb3YSl TEXHUUYECKUE CPEICTBA

B-OIIK-4 — Omnpenensier mapameTpbl HW3MepEHUs
KAueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK
CBIPBS U MOTy(hadpuKaToB

OIIK-6

CrocobeHn MOHUMATh
MIPUHIIHAITBI pa0OThI
COBPEMEHHBIX
UH()OPMAIMOHHBIX
TEXHOJIOTHH U
HCIIOJIb30BATh
pelIeHus 3a1a4q
npodeccnoHanbHOM
JIEATETLHOCTH

X I

3-OI1K-6 3HaTh npuHIUIIEI paOOTHl COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOT U

V-OIIK-6 YMeTh ncronbs30BaTh COBPEMEHHBIE
MH(POPMAIMOHHbBIE TEXHOJIOTUHU U IPOTPaMMHBIE
CpEeICTBa MPHU PELICHUH 33/1a4 NPodeCcCHOHATbHON
NEeATEIbHOCTH

B-OIIK-6  Bmamere  HaBblkamMu  pabOTBI ¢
COBPEMEHHBIMU MH(POPMALOHHBIMU
TEXHOJIOTHSIMU U NPOTPAMMHBIMU CPEICTBAMU IIPH




pelIeHny 3a1ad npodeccruoHalbHOM 1eATeTbHOCTH

npogeccuoHaJIbHbIE

Kon HaunmeHnoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUN
KOMIIETCHITUH KOMIIETCHITUH

IK-2 criocoben 3-1IK-2 3HaTh CBOMCTBA XMMHYECKHX DJIEMEHTOB,

HCIIOJIL30BaTh 3HAHNE
CBOMCTB XHUMHUYECKUX
9JIEMEHTOB,
COCIMHCHUN U
MaTepHaJioB Ha UX
OCHOBE JUJISl PEILICHUS
3a1a4
npodeccnoHaTbHOMI
JIeSITEILHOCTH

COCIMHCHWI M MaTepuajoB Ha HMX OCHOBE IS
COOJTFOICHHS TEXHOJIOTUYECKOTO PETIaMeHTa
V-IIK-2 VYMeTh HCIIONB30BaTh 3HAHHS CBOMCTB
XHUMUYCCKHUX 9JICMCHTOB, COCIMHEHMI u
MaTepuajoB Ha UX OCHOBE IS PEIICHHs 3aaad Io
BBIITYCKY MPOAYKIIMH B CTPOTOM COOTBETCTBUHU C
TEXHUYCCKUMH TPEOOBAHUSAMU

B-IIK-2  Bnagerp  HaBbIKaMu  pa3pabOTKH
MIPEITIOKEHUSI 110 KOMILJIEKCHOMY HCIIOIb30BAaHUIO

CBhIPpbA W YTHJIM3allu OTXOO0B NPOU3BOACTBA

3agaum BOCIIUTAHHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA ITUCHUIIINHBI

Hamnpasnenue/ | Co3nanue Bosneuenue B

e YCIIOBHIA, Hcnonp30BaHUE BOCIIUTATENILHOTO | Pa3HOIUIAHOBYIO
06eCICUNBAIOIIX MOTEeHLMaaa y4e0HOU JUCIIUIIMHBI BHEYUYEOHYIO

JIESITENIbHOCTh

B-14 dbopMupoBaHue Hcnonb3oBanne BOCIUTATETLHOTO 1.Opranuzarus
TyOOKOTO MOTEHIIMaja TUCIUIUINH HAy4YHO-
MMOHUMAHUS €CTECTBEHHOHAYYHOTO U MPAKTUYECKUX
COLIMANBHOM ponu | 001enpodeccnoHanTbHOTO MOIYJIS KOH(pepeHIu u
npodeccuu, TSI BCTpEY C
MO3UTUBHOU u | - GopMHupOBaHUS TO3UTUBHOTO BEAYIIUMHU
AKTUBHOM OTHOIIIEHUS K TIpodeccun UHKEHepa | CTeIUaTNCTaMu
YCTaHOBKH Ha | (KOHCTPYKTOpPA, TEXHOJIOra), IpeIPUITHIA
[IEHHOCTH MMOHUMAHUS €€ COIMATBHOM ropoja u
n30paHHOM 3HAYUMOCTHU U POJIH B OOIIECTBE, BEeTE€paHaMU
CIEIUAbHOCTH, CTPEMJICHHS CJIeIOBATh HOpMaM aTOMHOM
OTBETCTBEHHOT'O npodeccnoHaNbHON STUKU OTpaciu.
OTHOIIIEHUS K | TOCPEACTBOM KOHTEKCTHOTO 2. Opranuzanus
npodeccHoHaNIbHO | 00Y4YeHHs, pelIeHUs] TPAKTHKO- Y TIPOBEJICHHE

W JIeITEIIbHOCTH,
Tpyny

OpPUCHTHUPOBAHHBIX CUTYAaIUOHHBIX IpCAMETHBIX
3ajau. OJIUMITHA U

- opMUpOBaHUS YCTOMUHUBOTO y4yacTue B
UHTEpeca K MpodecCuOHATbHON KOHKypcax
JeSTEIbHOCTH, CITIOCOOHOCTH npodeccruoHanb
KPUTHYECKH, CAMOCTOSTEIBHO HOT'O
MBICJIMTDH, IOHUMATh 3HAYUMOCTD MacCTepCTBa.
npodeccun mocpecTBOM 3.YuacTue B
OCO3HAHHOTO BHIOOpA TEMATHUKU €KETrOTHBIX
MPOEKTOB, BHIITOJHEHUS IPOSKTOB C | aKIHIX
HOCJIEAYIOMIEH MyOInaHON CTYICHYECKHUX

MpEe3eHTaAlNUEN pe3yIbTaTOB, B TOM

CTPOUTCIIbHBIX




yrciie 000CHOBaHUEM UX OTpsII0B
COLIMAJIbHOW U ITPAKTHUYECKOU
3HAYUMOCTH;

- (hopMUpPOBaHMS HABBIKOB
KOMaHJHOW pabOThl, B TOM YHCIIE
peain3alyy pa3IuuHbIX MPOEKTHBIX
poJeii (Jiuaep, UCIIOTHUTENb,
AQHIUTUK U IIp.) IOCPEICTBOM
BBINOJIHEHUS] COBMECTHBIX IIPOEKTOB.

CTpykTypa u conep:xkanue yueOHO IUCIUININHBI

JucuumuinHa TpernojaeTcs CTyaeHTaM B 5-om cemectpe. OOmias TpyJaoeMKOCTh
THUCHMILIMHBI COCTABIISIET 6 3aUeTHBIX eUHUIILI, 216 ak. Jaca.

Kanenaapubiid miiaH

Ne | Ne HanmenoBanmue pasaeia Buabl yueoHoii ATTecTa Makcu
P T (TemMbl) JUCUMIIIIMHBI AeITeJIbHOCTH (B Yacax) ust pas- MaJIbHbIH
a e aea 0aJsn
3 M (¢popma) 3a

*)
bl ¢ bl 5 g pa3aeJ
€ = 4
o [
= | §| E
a ]
o = s | £
e 5 | ©
5} 4 © s ®)
> ) < [=% A
=] EIEIE |Q
| paznen
1 1 | OcHOBHBIC TOHATHS 2 8 24 3 25
2 | NUHTeHCHpuKanus 2 24 | (MUCBMEHHO)
TOMOTEHHBIX  HEOOpaTUMBIX
peakuuii T
3 | UaTencudukamus 4 24 (IHCHMEHHO)
PaBHOBECHBIX MPOLIECCOB
Il paznen
2 4 | nteHcudukamnus 2 8 | 24 3 25
I'CTCPOrCHHBIX peaKHI/Iﬁ (HI/ICBMeHHO)
5 | CrocoOsl WHULIUUPOBAHUS 2 24
XUMHUYECKUX PeaKui T
6 | TexHoNOTHA MPOU3BOJCTBA 4 28
(MMCbMEHHO)
HEOPraHUYECKHUX BEIECTB HA
IIPUMEPE CEPHON KHUCIIOTBI
36 JK3aMeH 50
Bua npomexyTouHOI aTTeCTALMHU 216 | 16 16 | 184 100

[Ipumeuanue:
Ucnons3zyembie popMbl atTectamuu pa3aenos: /I3 — nomamnee 3amganne, T - TecT



Coaep:xaHue JIEKIMOHHOIO Kypca

TeEM
bl

Bcero
JacoB

JICKI
HH

Tema sexuuu. Bonpocekl, oTpadarbiBaemMblie HA
JIeKIIUM

Yyeono-
METOANYEeCcKoe
odecreuenue

4

5

Pazpen 1

OcHOBHBIE IOHATHS

Tonamue xumuuecxkou mexunonocuu, uyeib. Buowl
coipbs, npodykmos. Ilonamus npoyecca nepepabomxu,
NpOU3800CMBEHHbIX cmaoui, MexXHON02UYeCKOU
peacuma. OcHogHble nokaszamenu 3¢hgekmusHocmu.
OpP2aHU3AYUOHHble, MEeXHUYecKue, mexHoaio2uiecKue,
OKOHOMUYECKUE.

NuTreHcupukanus roMOreHHbIX  HeoOpPaTHMBbIX
peaxkuuii.

Honsmue unmencugpuxayuu. Iomocennvie peaxyuu.
Humencugpuxayus neobpamumvix peaxyuil. Bausnue
HA CKOpOoCmb pedKyuu KOHYyeHmpayuu, memnepaniypbol,
0asienust, Kamaiuzamopa.

3,4

NuTeHcudukanmuss TOMOTeHHBIX  PaBHOBECHBIX
peakuuii.

Obpamumvle  peakyuu. Xumuueckoe pasHosecue.
Koncmanma pasnosecusa.  Ilpunyun Jle-Illamenve.
Cmexuomempuueckuii oananc. Bausnue Ha cosue
pasHogecusi memnepamypul, 0asileHus, KOHYEHMpayuu.
Memoowvl uzbpimKka 00H020 U3 UCXOOHBIX Beulecms U
yoaneHuss npooykma u3 30Hbl  peaxkyuu. Memoo
pazbasnenusi peakyuoHHOU CMeCu.

1-11

Paznen 2

NHTeHcnguKanus rereporeHHbIX peakuuii

Cmaouu  cemepocennozo  npoyecca.  Ypasuenue
ckopocmu.  Bnuamue  ma  ckopocmbv  npoyecca
KOHCMaHmbl cKkopocmi, K02 huyuenma
macconepeoayu,  NOGEPXHOCMU — KOHmMaxkma  ¢has,
osudCyweli cuilbl npoyecca

Cnoco0bl MHHIIUMPOBAHUSA XUMHYECKHUX PeaKIui
Cmanoapmuvie U HeCmMaHOApmMHvle  MEmoObl.
Tepmuueckue u xamanumuyeckue. CeneKmugHOCmb
Memooos. Domoxumuyeckue, paouayuonHtoie,
MexaHuyecKue u np.

7,8

TexnoJsiorus NMPOM3BOACTBA HEOPraHN4YeCKUX
BeleCTB Ha MPUMepe CePHON KUCJIOTHI

Cepnas xucnoma, ee ceoticmea. Cnocoovl noay4eHusi.
Texnonoeuueckas  cxema  NPOU3BOOCMBA  CEPHOU
KUCTIOMbL U3 243080l Cepbl  MemoOOM O0BOLUHO20
konmaxkmupoganus. Cmaouu npousgoocmea. Puzuxo-
XUMUSL NPOYECCO8.

1-11




IlepeyeHb NpaKTHYECKUX 3aHATHH

TEMBbI

Bcero

Ne Tema npakTH4ecKOro 3aHsITUA. 3aJaHUs,

YacoB [3aHAT BOIIPOCHI, OTpaﬁaTLIBaeMble Ha MPAKTUYE€CKOM

461 3aHATHHN

Yyeono-
METOANYEeCcKoe
odecreuenue

N

3 4

5

1,2

2,4, | OCcHOBBI pacueTa TEOPETHIECKOTO

(CTeXMOMETPHUECKOT0) MaTepHuaIbHOro Oananca
Tonamust npou3800CmMEEeHHOU MOWHOCU,
npouU3800UMeNTbHOCIU

Tonamus npuxooa, pacxooa, meopemuyeckoeo u
NPAKMu4ecko2o mamepuaibHo2o banancos. Ochosvl
pacuema MamepuaibHo2o OalaHca
MHO20CMAdUutino2o npoyecca. llpumenenue
XUMUYECKUX peakyuil OJisk COCMABIeHUs
meopemuyeckoeo bananca. OcHognvie
MeXHOI02UYEeCKUe NOKA3Amenlu npou3e00Ccmad,
paccuumanmvie N0 CMexuomMempuu. pacxooHbvle
K03 Puyuenmol, 8b1X00b1 NPOOYKMOB, OMX0O08.

5

3,4

8 6,8 | OcHOBBI pacueTa NPaKTUYECKOTO MaTEPUATBHOTO

OalaHca ¥ OCHOBHBIX TEXHOJIOTHUYECKHUX ITOKa3aTeaei
MIPOU3BOJICTBA

Yuem npu cocmasnenuu npakmuuecko2o
MAmMepuaibHo20 OAIAHCA CMmenenu npespauets,
npumecetl, énaeu, nomeps no cmaousim. Ochogmvie
MmexHoN02UYecKue NoKa3amenu npou3800Ccmad,
PaAccuumanmvie no NPAKMuU4ecKoMy MamepuaibHOMy
banaucy: pacxoouvie KO3@puyuenmol, 8b1X00bL
NPOOYKMO8, 0MX0008, OMHOCUMENbHDIL 8bIX00 OM
MeopemuyecKi 803MONCHO2O.

3,4

10,1 | OcHoBBHI pacueTa TemIoBOro OanaHca

Ilocmpoenue mennosoeo banranca Ha 0CHO8e OAHHbIX
mamepuanvHozo banranca. OcrnosHble ghopmyvl
pacyema SHMAnbNUL, Men10emMKoCmu. Yuem

G azosevix nepexo008, nepexooa menjiomvl yepe3
CMEHKY.

Ilepedyennb 1a00paTOPHBIX padoT

JlaGopatopHblie pabOThl Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI

3aaHus I CaMOCTOSATEIbHOI Pad0Thl CTYJIEHTOB

Bcero
YacoB

3aanusi, BONPOCHI, VISl CAMOCTOSITEILHOI0 U3yYCHUS
(3aganmus)

YuebHo-
MeToauYecKoe
odecmeyeHue

3

4

24

OcHoOBHBIE IOHATHS

Tousamue xumuyeckot mexnono2uu, yeab. Buovl cvipws,
nPOOYKMOS. Ilonamuss  mpoyecca  nepepabomku,
NPOU3B0O0CHBEHHBIX CMAOUL, MEXHOI02ULECKOU PeHCUMd.
Ocnosnvle noxkazamenu agpgpexmusnocmu.
OpP2aHU3AYUOHHble, — MeXHUYecKue, MexHOL0cUYecKue,
DKOHOMUYECKUE.

1-10




HNHaTrencndukanus TOMOTI'€HHBIX HeoOpaTHMBIX
peaxkuuii.

Ilonamue unmencuguxayuu. I omocenHvle peaxyuu.
Hnmencugurxayus neobpamumvix peaxyuii. Brusnue na
CKOpOCMb  peakyuu  KOHYEeHmpayuu, memnepamypbl,
0asieHus], Kamaiuzamopa.

HNuTencnpuxanus TOMOT'€HHBbIX PaBHOBECHBIX
peakuuii.

Obpamumeie  peakyuu.  Xumuueckoe  pasHogecue.
Koncmanma pasnosecus. Hpunyun Jle-Llamenve.
Cmexuomempuueckuil  6ananc. Bnuanue Ha cosue
paenogecusi memnepamypwvl, OAGAEHUS, KOHYEHMPAYUU.
Memoowvl uzbbimka 00HO20 U3 UCXOOHLIX Geujecms u
yoanenuss npodykma u3 30Hbl peakyuu. Memoo
paszdasienuss peakyuoHHOU CMeCu.

HNHTencuuKkanus rereporeHHbIX peakuuii

Cmaouu  2emepozennoco  npoyecca. Ypasuenue
ckopocmu. Bruanue na ckopocms npoyecca KOHCmManmuol
cKopocmu, Ko3ghhuyuenma macconepeoadu,
nosepxHocmu  Kommakma — ¢haz,  08udcywelu  Cuivl
npoyecca

Cnoco0b1 MHUIMUPOBAHUS XUMHYECKHX PeaKInl
Cmanoapmmuvie u HeCcmaHoapmmuoble Memoowi.
Tepmuueckue u xamanumudeckue. CenekmueHocmo
Memooos. DomoxumuuecKue, paouayuonHtoie,
MexaHuyecKue u np.

TexHoJi0rus NPOU3BOACTBA HEOPTAaHUYECKHX BeleCTB
(KOHKpeTHbIE IPOU3BOACTBA)

IIpouzsoocmeo CcepHoll KUC10mbl, gocgopnbix
Y00bpenull, C8513aHH020 A30Ma, KATUUHbIX YO0OpeHUll

PacueTHO-Tpaduueckas pabora yueOHBIM IJIAHOM HE IIPEyCMOTPEHA.

[lpu peanuszanmu ydeOHOrO Marepuana Kypca HWCHOJb3YIOTCS pa3IUYHbIC
oOpa3oBaTenbHble TEXHOJIOTMH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMOC(hepbl CBOOOJAHON U
TBOPUYECKON JUCKYCCHHM KaK MEXAy TMpenojaBaTeieM U CTyACHTaMH,
cTyAeHdeckoi rpymnme. Llenpio mpu 3ToM SBIsIeTCsl BRIPAOOTKA y CTYACHTOB HAaBBIKOB U
KOMIIETEHIIMM, MO3BOJISIOIIMX CAMOCTOSITEIbHO BECTH HCCIIEOBATEIbCKYI0 M HAy4dHO-

PacuerHo-rpajguyeckas padora

Kypcosas padora

KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTPEHA

KypcoBoi npoekr

KypcoBoii mpoeKT yueOHbIM IJIaHOM HE TPETyCMOTPEH.

Oopa3oBaTe/ibHbIE TEXHOJIOTHH

neAaroruyeckyro padoTy.

TaKk H B



AyIUTOpHBIE 3aHATHUSI MPOBOJATCS B BUJE JEKIUM c ucnosibzoBanuem I[IK u
KOMIIBIOTEPHOIO TMPOEKTOpA; MPAKTUUECKUX 3aHATUU - ¢ ucnosib3oBaHuem I[IK mnpu
MPOBEJICHUN PACUETOB.
PYKOBOJICTBOM  IIpEIOjIaBaTelIeH,

CamocrosTenbHas pa60Ta CTYACHTOB IIPOBOAUTCA IIOJ
C OKa3aHucMm KOHCYJIBTaHI/Iﬁ n IoMomu IIpu

IMOATOTOBKE K KOHTPOJbHBIM pa60TaM, BBIINMIOJIHCHHWHU JOMAIIHUX BaI[aHI/Iﬁ

q)OHIl OLCHOYHBIX CPEACTB

®OoHJ OLEHOYHBIX CPEACTB IO JUCLHMIUIMHE OOECIIEUMBAET NMPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3YyJbTAaTOB 00Y4YEeHMs (KOMIIETEHIMI U UX MHAWKATOPOB) MOCPEICTBOM
MEPONPHUATHIA TEKYILEro, PyOeKHOr0 1 MPOMEKYTOYHOTO KOHTPOJIS 10 JUCLUIUIAHE.

Cesi3p Mexay (HOpMHPYEMBIMH KOMIIETCHUMSAMUA U (QopMamMu KOHTPOJIS HX
OCBOEHUSI MIPE/ICTABJICHA B CIIEAyIOIIeH TabIuIe:

OueHoYHbIE CPEACTBA AJISI BXOAHOTO KOHTPOJIS, TEKYIIETO KOHTPOJIS U ITPOMEXYTOYHOM
aTTecTaluy (AaHHOTAIIKSA)

Haumenosanue
Haumenosanue
Ne | konTpomMpYye- Koxa v HanMeHOBaHME UHIUKATOPA JOCTHUKEHUS OIEHOYHOrO
/Tl | MBIX Pa3/eJioB KOMIIETEHIIUI
cpencTaa
(Tembl)
BxonHoM KOHTPOJIb
3-OIIK-1 3Hath (pU3HKO-XUMHUECKHE CBOMCTB
MarepuaioB, OCHOBBIBAsICh HA 3HAHUSX O CTPOCHUU
BELIECTBA, IPUPOEC XUMHUUECKOM CBSA3U Pa3IMUHBIX
KJIACCOB XMMUYECKUX AJIEMEHTOB, COIMHEHUH,
BELIECTB U MaTEpUAJIOB
3-11K-2 3Hath cBOWCTBa XUMHYECKUX
JIEMEHTOB, COEJUHEHUI U MaTepHUasoB
Bonpocsr
Ha MX OCHOBE JJIs1 COOIIOACHNUS BXOJIHOTO
Bxonnoi TEXHOJIOTHYECKOTO PETIIaAMEHTA
1 KOHTpPOJIA
KOHTpPOJb V-IIK-2 YMmeTp ucnonb3oBaTh 3HAHUS
. (muceMeHHO/yCT
BOMCTB XUMHUYECKUX 3JIEMEHTOB, Ho)
OCIMHEHUI U MaTEPHUAJIOB HA UX
OCHOBE /JIsl pELIeHUS 3a7a4 10 BBIMYCKY IPOAYKIIMH B
CTPOTOM COOTBETCTBUH C TEXHUUYECKUMHU TPEOOBaAHUSAMU
3-OIIK-4 — Ucnonb3yeT 3HaHUS TEXHOJIOTUYECKOrO
mporecca 1 METO0B J1a00paTOPHOTIO KOHTPOJIS ChIPbS,
1oy1y(abpuKaToB ¥ TOTOBOM MPOAYKIIUU B
COOTBETCTBHUH C PETTIAMEHTOM
ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 Bce temsl 3-OIIK-1 3Hatp pU3HKO-XUMHYECKHE CBONCTB Kontponbhas
MaTEpHajIoB, OCHOBBIBASICh HA 3HAHUAX O CTPOCHUU pabota
BELIECTBA, IPUPOIE XUMHUUECKOMN CBSI3U Pa3IMUHBIX (MMCbMEHHO)
KJIACCOB XMMHUYECKHUX IEMEHTOB, COEIMHEHNUH,
BELIECTB U MaTEePHUAaJIOB TectupoBanue
V-OIIK-1 YMeTb ncnonb30BaTh MEXaHU3MBI (MMCHMEHHO)
XUMHUYECKHUX PEAKIHA, TPOUCXOSAIINX B
TEXHOJIOTUYECKHX IIPOLECCAX U OKPYKAIOIIEM MUDPE Jomaninue
JUISL OIPEJICNICHNS KaUeCTBEHHBIX M KOJMYECTBEHHBIX  |3aJjaHue




XapaKTEPUCTHK BEIIECTB U MaTEPHAJIOB (TUCBEMEHHO)
B-OIIK-1 Bragetrs aHaJiu30M METOJIOB ONpPEICICHUS
TpeOyeMbIX MapaMeTpOB U3MEPEHHS KaUeCTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTUK TIPOO CHIPHS U
nonyhadpukaToB

3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
MaTepUajIoB, OCHOBHIBASICh HA 3HAHUSX O CTPOCHUU
BELIECTBA, IPUPOAE XUMHUUECKOM CBS3U Pa3IMUHBIX
KJIACCOB XUMHUYECKHUX AJIEMEHTOB, COEIMHEHUH,
BELIECTB U MaTEPUAJIOB

3-11K-2 3Hatp cBOKCTBAa XUMHYECKUX

3JIEMEHTOB, COCIUHEHUN U MaTEPUAJIOB

Ha UX OCHOBE I COOIOICHUS

TEXHOJIOIMUYECKOI0 PErjlaMeHTa

V-IIK-2 YMeTp ucnonb3oBaTh 3HAHUS

CBOMCTB XMMHUYECKHUX IJIEMEHTOB,

COEIMHEHUI 1 MaTepHaiOB HA UX

OCHOBE JIJIsl PEILICHUs 33124 110 BBIMYCKY MPOAYKIIUU B
CTPOTOM COOTBETCTBUU C TEXHUYECKUMHU
TpeOOBaHUSIMHU

VY-OIIK-4 —JleMoHCTpUpYyEeT yMEHUE B 00ecrIeYeHUN
MIPOBEJICHUS TEXHOJIOTUYECKOTO Ipoliecca B
COOTBETCTBHUH C PETJIAMEHTOM U KOHTPOJIUPYET
napaMeTpbl TEXHOJIOTHYECKHUX MPOIECCOB, CBOMCTB
CBIPbSI U TOTOBOW MPOAYKIIMH, HCIIOJIB3YsI
TEXHUYECKUE CPEICTBA

B-OIIK-4 — Onpenensier napameTpbl U3MEPEHUs
KaueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK
CBIPhs U TOTY(habpHKaTOB

[IpoMexxyTouHas arrectauus

Bomnpocsr k
3 Ixzamen | T1IK-2, OIIK-1, OITK-4, OIIK-6 9K3aMeHy

(ycTHO)

OueHoYHbIE CPeACTBA VISl BXOJHOI0 KOHTPOJIS, TEKYIIero KOHTPOJIA U
MPOMEKYTOYHOM aTTeCTAUM (AHHOTALIMS)

Oyenounvle cpedcmea OJisi 6XOOH020 KOHMPOJs TPENCTABISAIOT COO0N BOIPOCHI,
KOTOPBIE 33JJal0TCsI CTYZICHTaM B TUCbMEHHOM (hopme. AHHOTAIMS TPUBEICHA HUXKE.
B kauecTtBe oyenounoco cpedcmea mekyueco KoHmpois ouHot GOpMbl 00yUICHHS

WCIIONB3YIOTCS  3allluTa JOMAaIIHUX 3aJaHui (MMCbMEHHO U YCTHO), T€CT (ITUCbMEHHO).
JlomaiiHee 3ajaHue MpeCTaBisieT co00i pelieHre 3a4ad Mo BapuaHTaM M YCTHYIO HX
3alllUTy, B XOJiIe KOTOPOH CTyAEHT OOBsCHSET peuieHue. Tect mpeacraBiser coOou
BOIIPOCHI C HECKOJIbBKUMH BapUaHTaMH OTBETOB. AHHOTAIMM JOMAIIHErO 3aJaHus, TeCTa
MIPUBEICHBI HIXKE.

B xauecTBe OLIEHOYHOIO CPEACTBA ammecmayuu pazoeia UCTIOIb3yeTCs KOHTPOIIb
utoroB (KUW), koTopsiif mpeacTaBisieT co00l CyMMy PE3yJIbTaTOB OIEHOYHBIX CPEACTB
TEKYIIEr0 KOHTPOJIA.



s npomedxcymounou — ammecmayuu — TPELYCMOTPEHBI  TEOPETHUYECKHUE
AK3aMEHAIlMOHHBIE BOIPOCHI, TIPUBEACHHBIE HUXKE.
[To utoram oOy4eHUs BBICTABIISICTCS IK3AMEH.

IIpumepHbIe BONPOCHI BXOJIHOT0 KOHTPOJIA

Yro Takoe KOHICHTpalus BEIICCTBA.

Yro Takoe pacTBOp, U3 KaKUX KOMIIOHEHTOB OH COCTOUT?

JaTh onpeneneHue NpOLEHTHON KOHLIEHTPAIUU

JlaiiTe onpenenenye 3K30TEPMUYECKUM PEAKLIAAM

Gl | W N -

Paccumraiite, CKOJIBKO TpaMM CEPHOM KHCIIOTBHI COACPIKHUTCS B €€ PACTBOPE KOHIICHTPALIMH
1 momb/1

IIpumepHoe noMalIHee 3aJaHue
3agaua 1
PaccunTaTh npakTHYECKUH MaTepuaibHbId OallaHC M TEXHOJOTMYECKHUE MOKa3aTean
mpoiiecca mpou3BoACcTBa (OChHOPHON KUCIOTHI U3 dochoputa CasF(POy)s:
Ca5F(PO4)3 + 5HZSO4 +10 HQO = 3H3 PO4 + 5CaSO42 Hzo +HF
[Tpon3BOANTENBHOCTH IO POCPOPUTY MO BapUAHTAM:

1 2 3 4
[TpousBoauTenbHOCTB, | 7700 8300 9000 5200
KI/4
3agaua 2

PaccunTaTh npakTHUECKUH MaTepuaibHbId OalaHC M TEXHOJOTMYECKHUE MOKa3aTean
nporecca nmpou3BoacTsa MoueBHHBI CO(NH,),:

2NH3 + C02 - CO(NH2)2 + Hzo

IIpon3BOAUTENBHOCTh IO MOYEBUHE IO BAPUAHTAM:

1 2 3 4
[TpousBoauTenbHOCTB, | 7700 8300 9000 5200

Kr/4

IIpuMepHas KOHTpOJIbHAsSI padoTa
3anayva |

Paccunrtate 1 0popMUTE TEOPETHUECKUH (CTEXHOMETPUUECKUIA) OajaHC mpoiiecca
npousBoacTBa (ochopHoit kuciaotel u3 (ochopura: CasF(PO4); + 5H,SO4+10H,0 =
3H3PO, +5CaS0,2H,0+HF. Onpenenuts TEOpEeTHUYECKUE PACXOIHBIE KOI(PHUIIMEHTHI
CBIPBSI, TECOPETUUYCCKUH M aOCOTFOTHBIN BBIXO/T IICJIEBOTO TIPOAYKTA U OTXOJIOB.

[TpousBoanTENBHOCTD IO POCPOPUTY YKa3aHa B Ta0IM. 4:



Tadomuna 4

[Tpou3BoAUTENBHOCTD YCTAHOBKH 1O (hOCPOPUTY IO BapuaHTaM

Bapuant 1 2 3 4 5 6 7 8 9 10

[Tpou3sBo- 7700 8300 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000
IATEND-
HOCTB, KI/4

IIpumepHbIi TECT

Bonpoc | YUrto siBisieTcs 1eeBbIM NMPOAYKTOM B peaKkiuu

Ne 1 2Cas(POy)F + 10H,S04 + 5H,0 = 6H3PO, + 10CaS04-0,5H,0 + 2HF

OtBer A | dhocdopHas kuciora

Oter b | dhropoBoOpOa

OtBer B | runc

OtrBer I | amarur

Bonpoc | Yrto siBiIsieTcs OTX0A0M B peakuuM mnojydeHusi GocopHoii KMCJI0THI
Ne 2 (oTMeTBbTE HECKOJIBKO BAPDHAHTOB)

2Cas(POy)F + 10H,S804 + SH,O = 6H;P0O, + 10CaS040,5H,0 + 2HI
OtBer A | anaTuT

OtBer b | dbocdopnHas kucnora

Oteer B | dhropoBoopon

Oter I' | runc

Bonpoc | BeiOepuTe Bce TeXHHYECKHE MOKA3ATEU MPOU3BOACTBA
Ne 3
OtBeT A | TPOU3BOJUTENBHOCTE 00OPYTOBAHUS
OtBer b | mpou3BoICTBEHHAs MOIITHOCTh

OtBer B | cebecronmocTh

Oter I' | mpomyckHast ciocoOHOCTh 000PYAOBAHUS

Bonpoc | Kak noBeICHTH BBIXOJ NPOAYKTA B PEaKIUM:

Ne 4 S02+0,502+-S03+Q
Bei0epure cnocoobI:

OtBeT A | NOBBICUTH TEMIIEPATYPY

OtBer b | NOHM3UTH TEMIIEpaTypYy,
OTtBeT B | MOBBICUTEH JaBIE€HUE

Oter I' | NOHM3UTH aBICHUE

Bonpoc | Yto Ha3bIBaeTCs1 paccosioM:

il

Ne 5

A CMECh TBEPABIX BEUIECTB

b CMeCh T'a3000pa3HbIX BEIIECTB

B 3MYJIbCUA

r KOHIEHTPUPOBAHHbBIE PAcCTBOPBI TBEPIBIX BEIIECTB B BOJIE




Bonpoc | BeiGepute annmapar 6amnu ¢ Hacaakoii: (a) uiam (0)
Ne 6 - 2
AHIRoCTE AT
Bomnpoc IIpoueHTHASE KOHIEHTPAIUS NMOKA3bIBAET:
Ne 7
A CKOJIBKO MOJIb BemecTBa pactBopeHo B 100 r pactBopa
b CKOJIbKO T'paMM BeliecTBa pactsopeHo B 100 r pactBopa
B CKOJIBKO MOJIb BemecTBa pactBopeHo B 1000 r pacTBopa
r CKOJIbKO PKBHBAJICHTOB BeliecTBa pactBopeHo B 1000 r pacTtBopa
BOIIPOCOB
1 | Xumnueckas texnosnorus. [{eap XuMudeckor TEXHOJIOTHHN KaK HAyKH
2 | OcHOBHBIC MaTepHAaIIbl IIPOU3BOJICTBA. BUIBI CHIPBS, OTXOIIOB
3 | BcrmoMoratenpHbIe MaTepHAIIbl TPOU3BOICTBA
4 | Opranu3aimoHHbIE OKA3aTelId MPON3BOJICTBA
5 | Texunueckue MoKazaTeJIM MPOU3BOJICTBA
6 | DxoHOMHYECKHE IMOKA3aTelId MPONU3BOJICTBA
7 | TexHonoruyeckue moxkazaresu MPoON3BOJICTBA
8 | Ilepuoauyeckue u HEMpEpPHIBHEBIE TTpoliecchl. [IpsMble U KpyroBbie CXEeMbI

TCXHOJIOTHYCCKOI'O IMponecca

9 | OnHo- U MHOTOCTaIUKHBIE TTpoIiecChl. OJIHO- U MHOTO-TIPOIYKTOBBIE CXEMBI
TEXHOJIOTMYECKOT0 Ipolecca

10 | DHepronoTpebIAIONINE U YHEPTOMPON3BOISIINE CXEMbI TEXHOIOTUYECKOTO
rmporiecca

11 | O6patumsbie u HeoOpaTuMble peakiuu. CkopocTh peakiuu. Koncranra
paBHOBECHS

12 | Henu nHTeHCUPUKAILIMU TEXHOJIOTUUECKOTro mpoiecca. CriocoObl
WHTEHCU(UKAIIMHA 0OPAaTUMBIX TOMOT€HHBIX M T€TEPOTCHHBIX PEAKIINMA
(mepeuncinuTh)

13 | BriBox ypaBHEHUI BHIYMCIICHUS KOJUYECTB PEarupyOIINX BEIIECTB Yepe3
HavyajbHOE KomuecTBO BemiecTBa A (Cpg ) U ero creneHs npeBpamieHus (X, ) 1is
peaknuu vy A+ vy B=vg R+ vg S

14 | Bnusinue u30bITKa OJHOTO U3 PEareHTOB Ha XMMUYECKYI0 peakiuio. [Toka3aTh
MaTeMaTH4ecKku Ha npumMepe peakiun A+B=R+S

15 | Biusinue Ha paBHOBecue yaaneHue npoaykra. CriocoOsl yaleHust IpoayKTa.

16 | BausiHue 1aBlieHUs HA XMMHYECKYHO peakiuu. [Toka3ath MaTreMaTH4ecKy Ha
npuMepe peakiuu Vo A+ vg B=vg R+vg S

17 | Bousinue pa36aBiieHUs peakKIIMOHHOW CMECH MHEPTHBIM BEIIECTBOM Ha MPUMEPE
peaknuu aerunpuponanus 6yrana C4H,0=C4Hg+H, (mokaszars maTemaTnueckn)
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18 | BausiHue Temneparypbl Ha XUMUYECKYIO peakiuio. [lokazath MaTeMaTHYeCKH.
Ypasuenue n306apel Bant-I'odda

19 | Craguu rereporenHoro mnporecca. CKOpocTh rereporeHHoro mnporecca. Crocoos
UHTeHCUpUKaluY (TOKa3aTh MaTEMAaTHYECKU U MIEPEYUCIIUTD)

20 | O6mas ckopocTh reTeporeHHoro mnpoiecca Mutencudukamnus npoiecca,
npoTekarouero B qudy3noHHoi o01actu

21 | BrnusiHue moBepXHOCTH KOHTAKTa (a3 Ha reTeporeHHsbli mpouecce B cucreme ['-K
22 | BrnusiHue moBepXHOCTH KOHTAKTa (pa3 Ha reTeporeHHbli mpouecc B cucreme [-T
23 | JIsmkymias cuiia reTeporeHHoro nporecca. CriocoObl €€ TOBBIIEHUS

24 | CrangapTHbIE CIOCOOBI MHUIMUPOBAHUSI XUMUYECKOM peakiuu

25 | HecranmapTHbie criocoObl HHUIIMMPOBAHUS XUMHUECKON PEaKITNu

26 | Cepnas xucnorta. CeIpbe, CIIOCOOBI MOJYYCHHS, CBOWCTBA

27 | TexHonoru4eckasi cxema Mpou3BOJICTBA CEPHOM KHUCIOTHI METOJIOM JBOWHOTO
KOHTAaKTUPOBAHUS

28 | Ctaguu pou3BOJICTBA CEPHON KUCIOTHI. DU3UKO-XUMHUS MTPOIIECCA CKUTAHUS

29 | Craguu npou3BOJICTBA CEPHOM KUCTOTHI. DU3UKO-XUMHUS MIPOIIeCcCca OKUCICHUS
CEPHUCTOTO aHTHUIPH]IA

30 | Cragnu mpoM3BOACTBA CEPHOU KHCTOTHI. PU3NKO-XUMUS TIporiecca abcopOrmm
CEpHOT0 aHTHUJIpHIa

IIkanbl oneHKN 00pa30BaTENIbHBIX JOCTUKEHU I
IIIkaJia OHeHKH BXOJAHOT0 KOHTPOJISA:
3aureHo: 3aaHNE BBINOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKH
He 3aurteno: 3amaHue HE BBINOJHEHO, BBIMOJHEHO C OIIMOKAMH, KOTOPbIC
TpeOyeTcs UCIIPABUTD, UM CIAHO TIOCIIe YCTAaHOBIIEHHOTO CPOKa
IIlkana OIEeHKH TecTa, JAOMAIIHEr0 3aJaHufl, KOHTPOJBbHOH PadoThI
(olleHMBaETCs B IPOLICHTAX):

IIpouenTsl
pont TpeOoBanus Kk 3HAHUAM

100-85 OTBeTHl Ha TMIOCTABJICHHBIE BOINPOCHI TIOJHBIE, YETKHE W Pa3BEPHYTHIE.
Pemienns 3aja4 JIOTHYHBI, TOKa3aTeNbHBl U JEMOHCTPUPYIOT aHATUTHYECKHE
Yl TBOPYECKHUE CIIOCOOHOCTH CTY/ICHTA.

84-70 JlatoTcsi TIOJHBIE OTBETHI Ha MOCTAaBICHHBIE BOMPOCHL. [lokazaHo ymeHue
BBIJICTISITh PHYMHHO-CIICJICTBCHHBIC CBSA3U. [Ipu perieHnn 3a1ad OMyICHbI
HE3HAYHMTENIbHBIE OMIMOKHM, WCIPABICHHBIE C IOMOIIBI0 «HABOISIIHX)
BOIIPOCOB TIPETOJaBaTEIIs.

69-60 OTBeTHI Ha BONIPOCHI M PEIICHHS TOCTABICHHBIX 3314 HEAOCTaTOYHO IMOJTHEIE.
Jlornka W TOCIEIOBAaTEIFHOCTh B PEIICHWHM 3aad MUMEIOT HapylieHus. B
OTBETaX OTCYTCTBYIOT BBIBOBI.

Ouenku 6 oOannax BBICUMTHIBAOTCS ITyTEM TIPOU3BEJACHUS  BCIIMYUHBI
BBICTABJICHHOTO TIPOIIEHTAa JUISI KOHKPETHOTO BHJA TEKYIIEr0o KOHTPOJS Ha
MpeBAPUTENLHO BBIJICJICHHOE JIsl HEro KOJIMYECTBO OAJIIOB (B Mpeesax pasjena).

IIkaJjia oueHMBaHUA CTYJAEHTA HA IK3aMeHe o aucuuiinHe «Teopernueckue
OCHOBbI TEXHOJIOTMHM HEOPraHUYECKHUX BelIeCTB»:



Baunbl
(uToroBoit OcBoeHnue
N N . TpedoBanus Kk 3HAHUAM
pPEUTHHIOBOH | KOMMeTeHIMii
OLICHKH)
100-85 [IponBunyThIli | OTBETHI Ha IMOCTaBJICHHBIE BOIPOCHI IMOJHBIC, YETKHUE WU
YPOBEHb pasBepHyThle. Pemenus 3amgay JOrMYHbBI, JOKA3aTelIbHbI U
JEMOHCTPUPYIOT AHAJTUTHYECKHEC u TBOPYECKHE
CIIOCOOHOCTH CTY/JICHTA.
84-70 Cpenuuii JlaroTcst TIOJTHBIE OTBETHl HA ITOCTABJICHHBIC BOIPOCHI.
YPOBEHb [TokazaHo yMeHHE BBIACTATh NPHUUYUHHO-CIICACTBEHHBIC
cBsizu. [lpu perieHuu 3ama4 JOMYIMICHBI HE3HAYUTEIbHBIC
OIMOKM, WCHPABICHHBIE C TOMOIIBIO «HABOJSIINX)
BOIIPOCOB TNPETIOIABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M PEIHICHUS IOCTABICHHBIX 3a/ad4
YPOBCHB HEJIOCTaTOYHO TOJIHbIE. JIorHKa M Mociie0BaTeIbHOCTh B
pemieHMM 3a4ady  MMEIOT  HapymeHus. B oTBerax
OTCYTCTBYIOT BBIBOJIbI.

Crynent, nmonyuuBmuii mMenee 60 % OT MakcuManpHOro Oaijia 3a paslen AUCHMUILTUHBI WU
MIPOMEXYTOUHYIO aTTECTAllMI0, CYMUTACTCS HEATTECTOBAHHBIM IO JAHHOW JUCLHUIUIHHE.

HtoroBasi oleHKa MO OK3aMEHY BBICTABISIETCS IMyTEM TIepeBoja HaOpaHHBIX OauioB B
COOTBETCTBHUH CO CICAYIONIICH TaOIUIIeH:

Onenka 1o 5-6ajIbHOM HIKane Cymma 6as1oB 3a pa3zaessl U Onenka ECTS
9K3aMeH
S — «omauuHo» 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3w 65-69
«Y00871€MBOPUMENLHOY 60-64 E
2 — «Hey0081emeopUMENbHOY Menee 60 F

YuebHO-MeTOoAUYEeCKOe U HHPOPMAIITMOHHOE o0ecniedeHue Y4eOHOM IUCIUTIIUHBI
OcHoBHas JuTeparypa:

1. Xumudeckasi TEXHOJIOTHSI HEOPTraHUYECKUX BelecTB : yueOHoe mocoodue / T. I'.
AxmeroB, B. M. bycweirun, JI. I'. Taiicun, P. T. AxmeroBa ; mox pemakuuein T. T
AxmeroBa. — 2-¢ usn., crep. — Cankr-Iletepoypr : Jlanp, 2019. — 452 c. Pexum
JOCTyTa:
https://e.lanbook.com/reader/book/119611/#1

2. KozagepoBa, O. A. 3agaun W yHOpakKHEHUS IO XUMHUYECKOW TEXHOJIOTHH
HEOpraHM4ecKux BemiecTs : yueOHoe nocodue / O. A. Kozaneposa, C. . Hudranues, K.
b. Kum. — Bopounex : BI'VUT, 2019. — 59 c. Pexxum pocryna:
https://e.lanbook.com/reader/book/143270/#1

JlonoJiHUTeIbLHAS JINTEpPaTypa:



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

3. Ileperymos, HO. C. IlepepaboTka OTXOJAOB B XHMHYECKOW TEXHOJIOTHHU
HEOpraHW4ecKux BemiecTB : yueOHoe nocodue / FO. C. Ileperynos, C. . Hudranuen. —
Boponex : BIYUT, 2019. — 50 c. Pexxum nocryna:

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

4. Kykosa, O. II. Texnomoruueckoe oOopyaoBanue. OOopygoBaHuE s
TEIJIOMaccOOOMEHHBIX TpolieccoB : yueOHoe nocobue / O. I1. XKykosa, H. A. BoiiHoB. —
Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemernéra, 2018. — 108 c. Pexum
J0CTyTa:

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

Y4eOHO-MeTOAMYECKAS JIUTEepaTypa

5. 3epupiukuHa A.A. . Meroauueckue yKa3aHMs K IpPaKTUYECKOM pabote
«OcHoBbl  MatepuanbHoro Oamanca. Yacte 1 CocraBieHue TEOpETUUECKOTO
(cTrexuoMeTpuuecKoro) mMarepualibHoro Oananca».- bamakoso: BUTU HUAY MUOH,
2020

6. 3epubimkuHa A.A. . Meroanyeckue yKazaHHA K TMPaKTUYECKOW padboTe
«OcHoBbl ~ MaTepuanpHOoro Oamanca. Yacte 2 CocraBieHuE MNPaKTUYECKOIO
MartepuanbHoro 6ananca» bamakoso: BUTU HUAY MU®U, 2020. - B anpobariu
/. 3epHbikuHa A.A. . Meroauueckue yka3zaHds K MpakTHUecKoi padore «OCHOBBI
pacuera terioBoro Oananca» banakoso: BUTU HUAY MU®U, 2020. - B anpobanuu

IIporpammHoe o0ecnieuenue u UHTepHeT-pecypcehI:

8. I1O Microsoft Office PowerPoint 2007,

9. 10 Microsoft Office (WORD, EXCEL) 2010.

10. https://himapparat.com - coBpeMeHHbIH HHGOPMATUBHBIM CaT 1o
MIPOU3BOJICTBY M OMHUCAHHIO TEXHOJIOTHYECKOTO 000PYI0BaAHUS

11. http://www.chemspider.com— noptan moucka ¥ WHGOPMAIMH O XUMHUECKUX
COCMHEHUSX

12. http://www.chem.msu.su/rus - mopTai 3JIeKTPOHHON OUOIUOTEKN IO XUMUH

JIeKTPOHHO-0u0moTeynbie pecypcst BUTH HUAY MUDPU

- JJIEKTPOHHO-OMOMoTeuHass cucrema HUAY MUDU (cBugerensctBo o
rocygapcTBeHHo peructpanuu 0as3pl gaHHbix Ne 2012620735 ot 01.08.2012 r.) 6e3
OTpaHUYEHMs] KOJIMYECTBA MOJb30BaTeaei U 0€3 OrpaHUYeHHs] CPOKa HCIOJIb30BaHUS
pECypCOoB;

- DJIEKTPOHHO-O0MOMMOTeuHast cucremMa «KOHCYIbTaHT CTyneHTa» (0OIIECTBO C
orpaHu4eHHor oTBeTcTBEeHHOCThIO «llomuTexpecype»). Horoop Ne 12-21-910 ot
16.07.2021 r. Ha mpeaoCTaBICHHUE AOCTYIA K 3JIEKTPOHHOM OMOIMOTEKE K KOMILJIEKTaM
«MenunmHa.  3apaBooxpaHeHue. bazoBas  koiuiekums»y, «KHHTM — um3maTenbcTBa
«Denukey, «M3marensckuit oM MOMMy», «Kaurm wusparensctBa «lIpocmexkT:
«HocTpanHbIe S3b6IKWY. .. 110 31.08.2022 r.;

- DJIEKTPOHHO-OMONMOTEeUHas cuctemMa «AnOyke» (moroBop Ne 09-21-910 or
02.07.2021 r.) Ha npenocrapienue gocryna no 31.08.2022 r.;


https://e.lanbook.com/reader/book/143266/#1
https://e.lanbook.com/reader/book/147455/#1
https://himapparat.com/
http://www.chemspider.com/
http://www.chem.msu.su/rus

- 3JEeKTpPOHHO-OMOMmoreuHass cuctema «Jlaup» (moroBop Ne 10-21-910 or
16.07.2021 . TONILKO Ha KHUTH U37aTeIbCTBA «JIaHb») Ha MpeaoCTaBlICHHE JOCTYMa IO
31.08.2022 r.;

- DIJIEKTpOHHO-OMOnMoTeyHass cucrema «Jlaub» (moroBop Ne 11-21-910 or
16.07.2021 r. Ha KHUTH JIPYTHX H3AATEILCTB-MAPTHEPOB HM3JaTeNbCcTBA «JIaHb») Ha
npenocrasieHue nocrymna no 31.08.2022 r.;

- 3NeKTpOHHO-6MbIMoTeunas cuctema «FOPAWT» (morosop Ne 13-21-910 ot
30.08.2021 r.) nHa npenocrasienue aocrymna mno 31.08.2022 r.;

- JJEKTPOHHO-OMONMMoTeuHass cucrteMa «KoHCymbTaHT Bpada» (moroBop Ne
590KB/05-2021 ot 01.06.2021 r.) Ha nmpemocraBienue gocrymna mo 06.08. 2022 r.;

- IEKTPOHHO-O0nbMMoTeunast cucrema «BOOK.ru» (morosop Ne 56 ot 21.06.2021
r.) Ha npenoctaBieHue gocryna no 31.08.2022 r.;

- Hay4Has JIeKTpoHHas OumbOmmoreka «elibrary» (morosop Ne SU-353/2022 ot
14.12.2021 r.) Ha npenocrtapieHue aocrymna mo 31.12. 2022 r.

- MEXIyHapoJHblii onnaiiH pecypc ProQuest (moroBop Ne 19-21-910 or
18.10.2021 r.) na npenoctaBnenue aocryna no 30.11. 2022 r.
MarepuajbHO-TeXHUYECKOe olecredeHrne Y4eOHoi TMCUMILINHBI

JlekIMOHHBIE 3aHATHUA MPOBOMASTCS B  CHEIUAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAIIICHHBIX  MYJIbTUMEIUNUHBIM  oOopyaoBaHueMm. Jliigs  TpoBeACHHS  JIEKIIUU
UCIIOJIb3YETCS] MYJIbTUMEIUAHBIN KypC JEKIHH, BUIEO(OUITEMBI.

[IpakTrueckne 3aHATHS TMPOBOMITCS B KOMITBIOTEPHBIX 3ajlaX, OCHAIIEHHBIX
HeoOxoauMbeIM 110.

MeToanueckue peKOMeHAAIUH JIJIA CTY/IEeHTOB

1. Yka3anus qs npoCIylIuBaHUs JEKIIUI

[lepen HavyasioM 3aHATHH BHUMATEIBHO O3HAKOMHUTHCA C YYEOHBIM IIJIAHOM
MIPOBEICHMS JICKITUI M CIIMCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

[lepen mocemeHreM OYEpPEAHONW JIEKIIMM OCBEKHUTh B TaMSITH OCHOBHBIC
KOHLICTIIIUM TIPOMJIGHHOTO paHee Marepuana. [loaroroBuTs NTpH HEOOXOIUMOCTH
BOIPOCHI IpenoaBareto. He Hamo onmacaThCsi, 9TO BOMPOCH MOTYT OBITh MPOCTHIMH.

Ha gexknuu OCHOBHOE€ BHUMaHuE CcJleAyeT yAensaTh He dopmyraMm u
MaTeMaTUYeCKUM BBIKJIAJIKaM, a COJEPKAHUIO M3y4aeMbIX BOIIPOCOB, OMPEICICHUSIM U
MOCTaHOBKaM 3aj1ay.

B nportecce n3yuenus JEKIIMOHHOTO Kypca HEOOXOIUMO IO BO3MOKHOCTH YacCTO
BO3BpAIATHCS K OCHOBHBIM TOHATHSAM M METOJaM pelieHus 3amad (3eChb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYZICHTOB).

XenaTenbHO WCMOMB30BaTh KOHCIIEKTBHI JICKIIUH, B KOTOPBIX HCIIOJIB3yETCS
MIpUHSATAS TPEToIaBaTesieM cucTeMa 0003HauYCHUH.

Jlnis Gonee mopoOHOTO M3yUeHUs Kypca clieAyeT paboTaTh ¢ peKOMEHI0BaHHBIMH
JUTEPATYPHBIMH HCTOYHUKAMH U BHOBb IOSIBJISFOIIIIMUCS UCTOUHUKAMMU.

2. YKazaHus JIJIsl y4acTHs B MPAKTUUECKUX 3aHSTHIX

[lepen mocemieHreM MPAKTUYECKUX 3aHITHH YSICHUTH TEMY U CaMOCTOSITEIHHO
W3YYUTh CBSA3aHHBIC C HEW MOHSATHUS U METOJIBI PEIICHUS 3a/1a4.

[lepen permeHuem 3aqa4 aKTUBHO y4acTBOBATh B OOCYXKJIEHHWHU C TMPEToJIaBaTesieM
OCHOBHBIX TIOHSITH, CBSI3aHHBIX C TEMOUW MPAKTUYECKOTO 3aHATHUS.



B nponecce pemrenns 3a1a4 BECTU JUCKYCCHIO C IIPENOAABATEIEM O MPABUIBHOCTH
IPUMEHEHUS METOJOB UX PELICHHUS.

[Io BO3MOYKHOCTH CaMOCTOATEIBHO JOBOAUTH PEIICHUE NMPEMJIaracMbIX 3ajad 10
OKOHYaTEIbHOTO UTOTA.

B KOHIlE MOpPaKTUYECKOTO 3aHATHS TPU  HEOOXOJUMOCTH BBISICHUTH Y
PENOJAABATENS HEACHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pabOThl HEOOXOAUMO pacreyaTarh.

3.YKkazaHus 1715 BBIOJHEHUS CAMOCTOSITEIbHON paOOThI

[TomyunTh y npenogaBaTelis 3aJaHUE U CIIMCOK PEKOMEHJIOBAaHHOW JIMTEPATYPHI.
N3ydyeHne TEOpETUYECKUX BOMPOCOB  CIEAYET IMPOBOJUTH IO  BO3MOKHOCTH
CaMOCTOSITENIbHO, HO TPH 3aTPYAHCHUAX 00paIaThCs K MPEro1aBaTesio.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJIETAHHON padoTe.

[Tpu BEImMoOMHEHNN (PPOHTANBHBIX 33JaHUH TT0 YCMOTPEHUIO MPEnoaaBaTes padboTa
MOXXET OBITh OlICHEHa 0e3 MUCHhMEHHOI'O OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSTEIHLHOM paOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALUMH Uil IIpenogaBaTe/ien

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha mepBoil BBOAHOW JeKUUU cJenaTh OOHIMM 0030p coaep:kaHus Kypca u
OTMETHUTh HOBBIE METOJIBI U MOAXOJbI K PEIICHUIO 3a7ay, PaCCMaTPUBAEMBIX B KypCe€,
JIOBECTHU JI0 CTYICHTOB TpeOoBaHus Kadeaphl, OTBETUThH HA BOIIPOCHI.

[Ipy mOATOTOBKE K JIEKIIMOHHBIM 3aHSTHSIM HEOOXOIUMO MPOAYMATh ILJIAH €ro
MPOBEICHUS, COAEPKAHUE BCTYNMUTEIbHOW, OCHOBHOW M 3aKJIFOYUTEIIBHON YaCTH JIEKIIUH,
03HAKOMUTBHCSI C HOBHMHKAMHU Y4ye€OHOMW M METOJAUYECKOW JUTEpaTypbl, MyOJUKAIUSIMHU
MEPUOINYECKON MEYaTH MO TEME JIEKIUOHHOTO 3aHATHSA. [lepen n3nokeHnem TeKylero
JEKIIMOHHOTO Marepuajga HAlOMHUTh OO0 OCHOBHBIX HTOTaX, JOCTUTHYTBHIX Ha
npeapiaymux Jekuusx. C 3TOM Uenblo 33/1aTh HECKOJIbKO BONPOCOB ayJIUTOPUU U
OCYIIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B xozme JEeKIMOHHOTO 3aHATHS MperoAaBaTeNb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BONPOCHI, O3HAKOMHUTH CTYJEHTOB C IIEPEYHEM OCHOBHOW U JIONOJHUTEIBHOU
JUTEpATYphl TI0O TeMe 3aHATUA. PackpeiBas cojepkaHue ydeOHBIX BOMPOCOB,
AKIEHTUPOBATh BHUMAHHUE CTYJACHTOB Ha OCHOBHBIX KaTE€TOPUSX, SBJICHUIX U MPOLIECCAX,
OCOOCHHOCTSIX WX MpOTeKaHus. PacKpbIBaTh CYIIHOCTb U COJIEPKAHUE PA3IUUHBIX TOUYEK
3pEeHUS U HAYYHBIX MOJAX0I0B K OOBSICHEHHUIO T€X UJIU UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIIHUIO MO CIIOPHBIM
TEOPETUYECKUM Bompocam. I[IpuBoauth npuMepbl. 3agaBarh MO X0y H3JIOKECHUS
JIEKIUOHHOTO MaTepuala pUTOPUYECKHE BOMPOCHI U CaMOMY JaBaTh Ha HUX OTBET. JTO
CIOCOOCTBYET aKTHUBHM3ALMKM MBICIUTEIBLHON JEATEIIBHOCTH CTYACHTOB, MOBBIIIEHUIO UX
BHUMAaHUS M MHTEpPECAa K MaTepuaiy JIEKIuU, ee coaepxkannto. [IpenogaBarens nomKkeH
PYKOBOIUTH pPabOTON CTYACHTOB IO KOHCHEKTUPOBAHUIO JICKIIMOHHOTO MaTepHaa,
MOYEPKUBATh HEOOXOJUMOCTh OTPAKEHHS B KOHCIIEKTAX OCHOBHBIX TIOJIOKCHHIA
M3y4aeMoil TEMBbI, 0CO00 BBIJIETISSA, KATETOPHANIBHBIN arapaT. B 3aKiI0unTensHON YacTH
JEKIMA HEo0XoauMo CchOpMYIHpPOBATh OOIIME BBIBOJALI MO TEME, PACKPBIBAIOIIUE
coJiepKaHNE BCEX BOIMPOCOB, MOCTaBIEHHBIX B JeKiMH. OOBIBUTH IJIAaH OYEPETHOTO
MPAKTUYECKOr0 3aHATHSA, JaTh KPATKHE PEKOMEHAAUUHU [0 NOATOTOBKE CTYIECHTOB.



Onpenenute MECTO W BpEMsI KOHCYJIBTAllUM CTYJEHTaM, IOKEJIABIIUM BBICTYIIUTH C
JOKJIaJaMH U pedepaTraMu.
Ha nocnenneit nekuuu yaeauTs Bpems 17 0030pa HanboJiee BaXKHbBIX MOJI0KEHUH,
PacCMOTPEHHBIX B KypcCe.
2. YKa3aHus U1 IPOBEJICHUS TPAKTUYECKUX 3aHITUI
Yerko 0003HAYUTH TEMY NIPAKTUYECKOTO 3aHITHSL.
OOcyauTh OCHOBHBIE MMOHATHS, CBSI3aHHBIE C TEMON MPAKTUUECKOTO 3aHATHUSI.
B nponecce pemeHus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O IPAaBHIBLHOCTH
MPUMEHEHUS TEOPETUYECKUX 3HAHMM.
OTmeuaTh CTyAEHTOB, Han0oOJIee aKTUBHO YYacCTBYIOUIMX B PEIICHHM 3a1ad U U
JTUCKYCCHSIX.
B KOHIIE MpPaKkTHYECKOro 3aHATUS 3a1aTh ayJAUTOPUU HECKOIBKO KOHTPOJIBHBIX
BOIIPOCOB.
3.YKka3aHus 10 KOHTPOJIIO CAMOCTOSATEIBHON pabOTHI CTYACHTOB
[lo ycMoTpeHuto mpemnojaBatensl 3aJaHME€ Ha CAMOCTOATEIbHYIO pabOTy MOXKET
OBITh MHIMBUTyAJIbHBIM UM (PPOHTAIIBHBIM.
[Ipy uWcCnoNb30BaHMM HMHIMBUIYAJIbHBIX 3aJaHUA TpeboBaTb OT CTyJEHTa
MUCBbMEHHBIN OTUYET O MPOJEIaHHON padoTe.
[Ipy npuMeHeHUn (QPOHTANBHBIX 33JaHUN BECTH KOJUIEKTUBHBIE OOCYKIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TIOJIOKECHHI.
C 1enbro KOHTPOJISI KaueCTBa BBINOJHEHUS CaMOCTOATENbHON paboThl TpeOOBATH
WHIUBUyaJIbHBIE OTYETHl (JAOMYCTUMO BMECTO MHMCBMEHHOIO OTY€Ta MPUMEHSThH
WHJUBUTyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocraBiiena B cootBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU no

nHanpasneHuto 18.03.01 «Xumuyeckas TEXHOIOTHUS.
PaGouyto nmporpaMmy coCcTaBHII JOIICHT @ 3epHbIIKUHA A. A.

7o
PenienzeHr: % noreHt, 3yoosa H.T'.

[Iporpamma omoOpena Ha 3aceganuun YMKH Xwumuueckass TexXHOJOTHS OT

31.08.2021 roxa, mpotokoma Ne 1.

/ —
[Ipeacenarens yueOHO-METOIUIECKON KOMUCCUU Yepnosa H.M.






