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OBJIaJICHUE 3HAHUSMHU B 00JIACTH TEOPUM XMMHUECKUX IIPOLIECCOB, OBJIAZICHUE HAaBbIKAMU
IIPUMEHEHHUS TEOPETUYECKUX 3aKOHOB K PEHICHHUIO IIPAKTUYECKUX BOIPOCOB XUMUYECKONW TEXHO-
JIOTUH; 3HAKOMCTBO C COCTABOM M CTPYKTYPOH XUMUYECKOTO IIPOU3BOJCTBA;

3aga4yu M3yYeHUs TUCHHUILINHBI:

M3y4YeHUE 3aKOHOMEPHOCTEN XMMMYECKUX IPEBPALICHUN B YCIOBUAX IMPOMBILUIEHHOTO
IPOM3BOJICTBA; 00yueHHE COBPEMEHHBIM METO/aM aHajK3a; pa3padoTKa M CO3/aHUE ONTHMAIIb-
HOW OpraHu3aluy XUMUYECKUX U XMMHUKO-TEXHOJIOIMYECKHUX IIPOLECCOB; OBJIAICHUE OCHOBHBIMU
MeTOoaMu (PU3UKO-XMMHYECKOTO IKCIIEPUMEHTA; pa3BUTHE WHKEHEPHOTO XMMUKO-TEXHOJIOTHYe-
CKOT'O MBIIUICHUS U PYAHULINN IIPU AHATIU3€ U CUHTE3€ XUMHUKO-TEXHOJIOTHYECKUX MTPOLECCOB U
cucTeM

Komnerenuuu, popmupyemsblie B pe3y/ibTaTe 0CBOCHHS JHCIHIIIHHBI
[TK-1.1 CamMOCTOSTENIEHO OCYIIECTBIISIET COOP M CHCTEMAaTH3aIlHsI HayYHO-TeXHIUYECKOH HHpOp-
Maluu
[1K-5.1 Beaér KOHTpOJIb IPOBEACHUS SKCIIEPUMEHTATIBHBIX PA0OT 110 OCBOSHUIO HOBBIX TEXHOJIO-
TUYECKHUX IIPOLECCOB

Pasjaenbl 1M CHUIIHHBL:

TUIIOBBIE IPOLECCHI XMMHUYECKOM TEXHOJIOTMH, COOTBETCTBYIOLME anapaTbl U METObI UX
pacyera; METO/Ibl TOCTPOEHUSI IMIIMPUUYECKHUX (CTATUCTUYECKHUX) U (PU3HKO-XMMHUYECKHX (Teope-
TUYECKUX ) MOJIETIeH XUMUKO-TEXHOJIIOTHIECKUX TPOIIECCOB; METO/bl HACHTU(DHUKALIMN MaTeMaTH-
YECKUX OINMCAHUI TEXHOJIOTMYECKUX IIPOLECCOB HAa OCHOBE HKCIIEPUMEHTAIBHBIX JaHHBIX; Me-
TOJIBI ONTUMHU3ALNU XUMUKO-TEXHOJIOTUIECKUX TIPOIIECCOB C MPUMEHEHUEM IMITHPHUYECKUX /WK
(U3UKO-XMMUUYECKUX MOJIeNIel; OCHOBHBIE IPUHLIUIIBI OpraHU3allui XMMUYECKOT0 IPOU3BO/ICTBA,
€ro MepapxuuecKkod CTPYKTYpbl, OOIIMe 3aKOHOMEPHOCTH XMMHUYECKHUX IPOLIECCOB; OCHOBHBIE
XUMHYECKHE NPOU3BOJICTBA; OCHOBBI TEOPUU IIPOLIECCA B XUMHUUECKOM PEAKTOPE; CXEMBI IIPOU3-
BOJICTBA 33JaHHOTO TPOJIYKTa; TEXHOJOrmYecKas 3(p(eKTUBHOCTh POU3BOJCTBA; THUII PEAKTOPa
Y pacueT TEXHOJIOTMYECKHUX MapaMeTpoB AJIS 3aJJaHHOTO IIPoLecca; MapaMeTphl HaWIy4dlIei op-
TFaHU3alMK IpoLecca B XMMUYECKOM PEAKTOPE; OCHOBHBIE CTATHYECKUE U JUHAMUYECKHE XapaK-
TEPUCTHKU 0OBEKTOB; MPUOOPHI IS TUATHOCTUKU XUMHUKO-TEXHOJIOTHYECKOTO Mpolecca.
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1 Heapb u 3axauyu qnucuunannbl. [lepedyensb miianHupyeMbIx pe3yJabTaToB 00y4eHHs 110
AMCUMILINHE, COOTHECEHHBIX C MVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOECHUSI OCHOBHOI1 npodec-
CHOHAJILHOM 00pa30BaTeIbHOI MPOrpaMMbl

1.1 eab AucuMNJINHBI

dopmupoBanue MpodhecCHOHATBEHON KYIbTYphI, TOJ KOTOPOW MOHUMAETCS TOTOBHOCTH U
CIOCOOHOCTH JTMYHOCTH MCIOJIb30BaTh B MPO(HECCHOHATILHOMN IeATEILHOCTH TPHOOPETEHHYIO COBO-
Ky[IHOCTb 3HaHWW, YMEHUH W HaBBIKOB Juii oOecrieueHust OecnepeOoifHONW pabOThl XUMHUKO-
TEXHOJOTHYECKHUX POU3BOICTB

1.2 3agaun TUCHUILIHHBI

COB

1 OOyuenmne NpPOTrHO3UPOBAHUIO PA3BUTHUS PA3TUYHBIX XUMHUKO-TEXHOJOTHUECKUX MpoIec-

2 OBnajgeHue METOAUKON MPOBEACHMSI KOHTPOJIS [IapaMETPOB MPOBEACHUS Pa3INYHbIX XU-
MHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB
3. ®opMHpOBaHUE HABBIKOB OPTaHU3AIMH SKCILTyaTallud U KOHTPOJISI COCTOSIHUS IPOU3BO/I-
CTBEHHOT'0 000PY/I0BaHHUSI.
4. W3ydyeHue METOAOB HWJCHTU(UKAIMM M ONpPEIeNCHUs COIEp)KaHUs BEIIECTB Ha
KOHKPETHBIX MPOU3BOICTBEHHBIX y4acTKax MpPeANpUsTUH.
5. Ilonydenue omnbiTa ydacTust B paboTax B 00JAacCTH MCCIENOBAHUS PA3IMUYHBIX XHUMHKO-
TEXHOJOTMYECKHUX MPOIIECCOB
1.3 IlepevyeHpb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS 0 JUCIHHUIINHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTaTAMU OCBOEHHMSI OCHOBHOW MNpPo(ecCHOHATILHONH 00pa30BaTeIbLHOM
NMpPorpaMmbl

Tabmuua 1.3 — Pe3ynbraTsl 00y4eHHs 0 JUCHUIUINHE

IInanupyemvie pesynromamol 0C80€HUS Koo IInanupyemvie pesynomamol
OCHOBHOU NPOGheCcCUOHANbHOU U HAUMeHOoB8aHue 00yueHus no Oucyuniume,
00pazosamenbHol NPOSPAMMbL uHOuUKamopa COOMHeceHHble ¢ UHOUKAMOPA-
(Komnemenyuu, 3aKpenieHHvle docmudiceHust MU QOCUICEHUSL KOMNemeHYUll

3a OUCYUNTIUHOUL) KoMnemeHyuu,
KOO HauMeHO8aHue 3aKpenIenHo2o
KOMNnemeHyuu KOMNnemeHyuu 30 OUCYUNTUHOUL
IK-1 ... [IK-1 Crioco6en [TIK-1.1 Camocros- 3nams: xputepun oTdbopa
OCYIIECTBJISITH COOp U | TEITBHO OCYIICCTBIISIET | HAYYHO-TEXHUIECKOW HHPOP-
CUCTEMaTHU3AIUIO cOOp U cucTemMaTH3a- | Maluu
Hay4YHO-TEXHUYECKON | I[UI0 HAYYHO- Ymems: ocymectBisITE COOp M
uH(pOpMaNUY A pa3- | TEXHUYECKOH MHGPOp- | CUCTEeMATU3AIMIO HAYIHO-
pPabOTKH METOIHUK Maluu TEXHUYECKON MHMOpPMAITH IS
KOMIUICKCHOTO aHaJH3a pa3paboTKu METOUK KOM-
CTPYKTYPBI U CBOWCTB MJIEKCHOTO aHaJIn3a CTPYKTYPhI
MaTepuasoB Y CBOWMCTB MaTepHaJOB
Bnaoemo (unu Umemo onvim
oeamenbHOCmuU): CaMoCTOS-
TEIBHO OCYIIECTBIIATH COOp U
CUCTEMAaTH3AINI0 HAYYHO-
TEXHUYECKON MH(MOpPMAITH JJIs
pa3paboTKu METOUK KOM-
MJIEKCHOTO aHaJIn3a CTPYKTYPhI
U CBOMCTB MaTe€pUasoB
[1K-5 ... IIK-5 Criocoben [1K-5.1 Benér xon- 3namp: TPUHITUIIEI KOHTPOJIS
OCYUIECTBIISITh KOH- TPOJIb MPOBEACHUS COOTIOICHHSI TEXHOJIOTUIECKON
TPOJIb COOJTFOACHHUS AKCTICPUMEHTAIBHBIX | AUCITUTUTMHBI U TPABUIILHOM
TEXHOJIOTUYECKON ANC- | padOT IO OCBOCHUIO AKCILTyaTaIui 000pyI0BaHUS
IUTUTAHBI ¥ TIPABUITb- HOBBIX TEXHOJIOTHYC- | JUIS IPEAYNPEKACHUS U YCTpa-




IInanupyemvle pe3ynomamsl 0c8oeHUs

OCHOBHOU NPOeCcCUOHANbHO

00pa308amenbHol NPOcPAMMbl

(komnemenyuu, 3aKpenieHHbie
3a OUCYUNTIUHOUL)

KomnemeHnyuu

K00 HAUMEHOo6aHUE
KomnemeHnyuu

Koo
U HAUMeHOoB8aHue
uHouUKamopa
docmudiceHust
KOMnemenyuu,
3aKpenieHH020
30 OUCYUNTIUHOTL

IInanupyemvle pe3yromamoi
00yyeHuUss no OuCyunIuHe,
COOmMHeceHHble ¢ UHOUKAmopa-
MU QOCMUMICEHUS KOMNEemeHYUll

HOU dKCIUTyaTaluuu
000pyIOBaHUS TSI
MIPEeIYIPEKACHUS U
yCTpaHEHHIO Opaka

CKHX TIPOLIECCOB

HeHHIo Opaka

Ymems: ocymiecTBISATh KOH-
TPOJb COOJIOICHUS TEXHOJIOTH-
YEeCKOH TUCIHIUIMHBI U Tpa-

BUJILHOM JKCILTyaTaIluu 000py-
JOBAHUS TSl TIPETYTIPEIKICHUS
U YCTpaHEHMIO Opaka
Bnaoemo (unu Hmemo onvim
desamenvHOCmMu): HaBbIKAMU
OCYIIECTBJICHUSI KOHTPOJIS CO-
OJIFOICHUS TEXHOJIOTHYECKOM
JTUCITUATITMHBI ¥ IPAaBHIIBHON
IKCILTyaTaIui 000pyI0BaHUS
JUTSI TIPETYTPEKICHUS U yCTpa-
HEHHIO Opaka

2 Yka3aHue MecTa JUCIHHUILIMHBI B CTPYKTYpPe OCHOBHOM npodeccnoHa bHOIl 00pa3oBa-
TeJILHOM IPOrpamMMBbl

ILI/ICI_[I/IHJII/IHB. ((TeOpeTI/I‘IGCKI/Ie OCHOBBI I/I36paHHbIX rJIaB XUMHUYECKOM TEXHOJIOTHI» BXOOUT
B 4acTh, GOPMHUPYEMYIO YIACTHUKAMHU 00pa30BaTEeIbHBIX OTHOIICHH Os1oka 1 «/[uctummuaer (Mo-
JyJIN») OCHOBHOM MPOo(ecCHOHaIbHOM 00pa30oBaTebHOM MPOrpaMMbI — MPOTPAMMEBI OaKagaBprara
(cnenmanurera, maructpatypbl) 18.03.01 Xumuueckas TEXHOJOTHS, HAMPABIECHHOCTH (MIPOQHIIb,
CHeIMan3anms) «KXUMHUKO-TEXHOJIOTUIECKOEe TPOU3BOICTBO». JluciuminHa u3ydaercs Ha 4 Kypce
B 7,8 cemectpe.

3 O0beM AUCHMILIMHBI B 3a4€THBIX €IUHUIAX C YKA3aHHEM KOJMYeCTBA aKaJIeMUYeCKUX
WIH ACTPOHOMHYECKUX YACOB, BblIeJeHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢ npenojaa-
BaTteJieM (10 BHIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 PadoTy 00y4arIIuXCs

OO6mrast TpyA0eMKOCTh (00BEM) AMCIUIUIHHBI cocTaBiseT 12 3adeTHpIX enunwmIl (3.€.), 432
aKaJIEMUYECKUX YaCOB.

Tabauua 3 — O0beEM AUCLHUILTUHBL

. Bcero,

Bunsl yueOHoI paboThI 4ACOB
OO6m1ast TpPyA0EMKOCTh JUCITUTUTHHBI 432
KonraktHas paboTta 00y4aroniuxcs ¢ mpernoiaBaTesieM 1o BUJIaM Y4eOHbBIX 182,3
3aHATUH (BCEro)
B TOM YHCIIE!

JIEKIIUA 66

71a00paTOpHbIE 3aHATHUS 66

MPAKTUYECKHE 3aHATHUS 048
CamocrosiTenpHast paboTa oOyJaronuxcs (BCero) 1777
KoHTposb (MOAroTOBKA K 9K3aMEHY) 72




Bunsl yueOHoI paboThI

Bcero,
4acoB

KonrakTtHas pabora mo npomexxyrodHoit arrectanun (Bcero ATTKP)

2,3

B TOM YHCIJIC:

3a4CT

HE MPETYCMOTPEH

324Y€ET C OLICHKOU

HE MPETYCMOTPEH

KypcoBast paboTa (IpoeKT)

HE MPETYCMOTPEH

9K3aMeH (BKIIIOYast KO

HCYJIBTAITUIO TIepPe] YK3aMEHOM) 2,3

4 ConepskaHue IMCHUIVIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jaeiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJleMUYeCKNX YACOB U BHI0B Y4eOHBIX 3aHATH I

4.1 ConepxaHue QIMCUMILTAHBI

Tabnuua 4.1.1 — Conep:kanue TUCIUILIUHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pazaeliam)

Pazpnen (Tema) nuc-

No Conepxanne
LUITIAHBI
1 2 3
7 cemecTp
1 UTo moHMMAIOT 1O Ha3BaHMEM MaloTOHHaxHas xumus. [llupora accop-

OcoOEHHOCTHA TEXHOJIO
FHYECKOTO MpoIecca
KPYITHOTOHHAQKHBIX U

TUMEHTA MOJYYaeMbIX BEIIECTB M KOMIIO3UIMH CIEIUATLHOTO Ha3Haue-
His. KpymTHOTOHHAXHbBIE N MaJIOTOHHA)KHBIE TIPOU3BOJICTBA XMMUYECKOH
MPOMBIIIICHHOCTH U HMX clieruduueckue ocodeHHoctu. [loonepannoH-
HBIC CXEMBl KOHKPETHBIX MPOIECCOB M CIEMU(HKA X PeaTH3aliH B Jia-

M3BOJICTBA XUMHUYECKOHOOPATOPHH, HA MWJIOTHBIX YCTAaHOBKAX, B YCIOBHUSX MPOMBIIUICHHOTO

MPONU3BOJCTBA. TeXHOJIOrHYeCKUX CXEMBI
MOONCPAIOHHBIX CXCMbI

IMPOU3BOACTBA, OTIUYHC OT)

UTO BXOAUT B aCCOPTUMEHT MAJIOTOHHAXKHBIX XUMHUUECKUX MPOU3BOJICTB.
NuauBuayanbHble XUMUUECKHE BEIIecTBAa M(MJIM) KOMIIO3HUIMM OIpe/ie-
IIEHHOTo cocTaBa M Ha3zHaueHUs. OCHOBHbBIE MPEICTABUTENU acCOPTHU-
MEHTa: Macljia, KOHCUCTEHTHbIE M MHOTO TUIA CMa3KH, KPACUTENU JJIs
TEKCTUJILHBIX MaTepHalioB, KOXXKM U HHBIX TOJUIOKEK, KaTalu3aTOphl,
WHUIIUATOPBI, MHTHOUTOPHI PA3TUYHBIX XUMUYECKUX MPOIECCOB, CTaOU-
ITU3aTOPBI M CBETOCTAOMIN3ATOPHI PA3IUYHBIX MATEPUATIOB, CHKKATHUBBIL,
0TOEeNMBATENH, MOIOIIIME CPECTBA, CYOCTAHIIMM JIEKAPCTBEHHBIX Mpera-
[paTOB, MHTUOUTOPBI OTIOKEHUH COJIeH )KECTKOCTH U KOPPO3UH, pa3Ind-
HbIe KOMILJIEKCHI, BCIIOMOTaTeIbHbIE BEUIECTBA B TEKCTUIHLHOM, PE3NHO-
BOM U KO>KEBEHHOM IPOM3BOJICTBAX, PAa3IMUYHbIE aICOPOEHTHI, T00aBKY
CHEIMATLHOTO Ha3HAYCHHSI, CPEICTBA OOpPHOBI C BPEAUTENSIMU B CEJIb-
CKOXO351iICTBEHHOM MPOU3BOJACTBE U T.JI.

Ilepnonrueckue U HENPEPBIBHBIE MPOLIECCHl B MAJIOTOHHAXKHBIX IPOU3-
BOJICTBaX M OOOCHOBaHHE I1€JIECO00PA3HOCTH Kaxaoro m3 Hux. OOmme
MOAXOAbI U KOHerTHBIe BapI/IaHTI:I

ArmnmapaTypHoe odopMiIeHHE TPOLECCOB MaJOTOHHAKHON XuMuH. Oc-
IHOBHBIC THIIBI UCIHOJIb3YCMBIX PCAKTOPOB U HaH60nee PacpoOCTpaHCH-
HbIE CXEMbI OJIZIepKaHUS 33JaHHOTO TEMIIEPATypHOTO peXUMa, CUCTEMA]
nepeMecnBanus, AJO3UPOBKU HCXOAHBIX PCAarcHTOB, BOI[OOGGCHG‘-IGHI/IG,
BOJIOMIOATOTOBKH, BBIICJICHHS M OYMCTKH LIEJIEBBIX MPOAYKTOB

Crenuduka TEKymero KOHTPOJSI 32 XOJOM IPOU3BOJICTBA B MaJOTOH-
Ha>KHOU XUMUH

2  [MaJOTOHHAXHBIX MPO-
MPOMBIIIIEHHOCTH

3

4

S)

6
ACCOPTUMEHT MaJlo-
TOHHAKHBIX XUMHYeE-
CKUX TIPOU3BOJICTB

-

8 |[lepmoguyeckue u He-

9  |mpepbIBHBIE IPOLECCHI
B MaJTOTOHHAKHBIX
MPOU3BOJICTBAX

10 |AnmaparypHoe ohopm-

11 [1eHue nmpoueccoB ma-

12 [TOTOHHAXHON XUMUHU

13 |Cnenuduka Texyuiero

14 |KOHTpPOJS B MAJIOTOH-
HAOKHOW XUMUU

15 [Metosapl n3ydeHus

Kak n3yyarh TEXHOJIOTMYECKHUE MPOIIECCHl MAJTOTOHHAXHON XuMuu? Me-




16 |mporeccoB MaNOTOH- (TOJ TIpocToro nepedopa. Ero Bo3moxHocTH u orpannueHus. [lo xumu-
17 |Ha)XHOU XUMUU YECKOM IIPUPOJE MOJYy4aeMbIX COCIUHEHUN. IHbIE IPUHIUIIBI U ITOAXO0-
bl
18 |(Ces3p HUP c nzyuenu-Hackonbko ymecTeH BbIOOp Ui M3Y4YEHUS KOHKPETHBIX MPOHU3BOJICTB C
€M KOHKPETHBIX mpous-rematukoir HUP mpenonaBareneii, acnupaHTOB ¥ COTPYIHUKOB Kadeapsbl
BOJICTB OXuXT n nouemy?
8 ceMecTp
2 3
1 |Kapbokcwmarel Mme- |KapOokcuiaaThl METAUIOB B MAJIOTOHHAXHOW XUMHUU. OCHOBHBIE Chepbl
TaJIJIOB B MAJIOTOH-  [MCTIOJIB30BAaHUS ATHX MPOAYKTOB. OOBbEMBI MPOU3BOJICTBA U TUHAMMKA MX
Ha)KHOW XUMUU W3MEHEHHUS B OCIIEHHUE TOJIbL.
Metoa 0OMEHHOTO Pa3JIoKEHHs KaK JOMHHUPYIOIIHMHA CIIOCO0 MOTyYEeHUs
KapOOKCHUIIATOB MOJIMBAJICHTHBIX U TSXKEJBIX METAIJIOB, €T0
2 0COOEHHOCTH, OpYyTTO-TIOOTIEpAIlMOHHAsl CXE€Ma, NyTH YIPABJICHHS, T'pa-
3 HUILBl IPUMEHEHUS, IPEUMYILECTBA U HEJOCTATKH.
4 - IOJIy4EeHHE MTyTEM HETOCPEICTBEHHOT0, BKIIIOYas U MEXaHOXUMHYECKOE,
S) B3aUMOJICHCTBUS OKCHJIOB, THIPOKCUIIOB U KapOOHATOB METAJUIOB C Kap-
OOHOBBIMU KHCJOTaMU. Poib MpUpoAbI KUCIOTHI, PACTBOPUTENS M KaTa-
Jau3aTopa B TakoM Ipouecce. bpyTTo-noonepannoHHas cxeMa U €€ oc-
HOBHbIE 3Tarbl. JIOMUHUPYIOLIUI TUIT peakTopa U 00IKe MOIXObI K ar-
naparypHomy ogopmiieHuo. I'paHuIbl IPUMEHUMOCTH. IPEUMYIIECTBA U
OcHOBHBIE crToCO6HT | Dol YPHOMY Pop P p peuMy
HEJOCTaTKU
MOJTy4YEeHHUsT KapOOKCH; =
6 - TOJIy4€HUE HETOCPEACTBEHHBIM B3aMMOACHCTBHEM METAIJIOB M KapOo-
1IaTOB U UX XapakKTe-
HOBBIX KHCJIOT
pUCTHKA
7 - IIyTEM OKHCIIEHUS METAJJIOB MX OKCUAAMM, TMAPOKCUAAMHU U (WIH) CO-
JISIMH ATOTO K€ METallJla B COCTOSIHUM 00Jiee BHICOKOM B COTOCTAaBJICHUH C
IPOAYKTOM CTENEHU OKHUCIIEHUs MeTaiia. Vcnoiab30BaHHE OTXOJ0B Me-
TaJJIOB ¥ PUPOJHBIX COEAMHEHUN B TAKUX MpoIleccax
8 -[I0JIy4E€HHE IIJIABJICHBIX U PAaCTBOPUMBIX CUKKaTHBOB. I[loomepanuoHHble
9 CXEeMbl TaKUX IMPOU3BOJCTB M UX 0coOeHHocTH. [IpemmyiiecTBa, HEHO-
CTaTKU ¥ IPaHMIIbI IPUMEHUMOCTU JAHHOTO METOJA.
10 -pyrye, BKJIOYas U KOMOMHUPOBAHHBIC MYTH TMOJyYeHUsS KapOOKCHIIa-
ToB. [IpenmyIiecTBa, HEIOCTATKU U TPAHMILIBI UCIOJIB30BAHUS HEKOTOPBIX
U3 HUX
11 |OcHoBHble criocoOb!  |[ToyueHrne OCHOBHBIX COJIEH TSXKENBIX METAIOB PAa3IMYHBIMH CIIOco0a-
12 [momydeHust OCHOBHBIX |MH. [loomnepalioHHble cXeMbl OCHOBHBIX HampaBieHUI 1aHHOTO BapuaH-
13 |coselt TsoKenbIX Me-  |Ta. Pacnipocrpanenue. IIpenmymiecTBa, HEIOCTATKU U TPaHULBI IPUME-
14 ramioB HHUMOCTH KaXXII0I'0 U3 HUX
Ta6nuua 4.1.2 — Cogep:kanue TUCIHUILIMHBI U €r0 METOUYECKoe obecreueHune
DopmseI Te-
Buib! 1eATEIBHOCTH | Vyefho- p
KYIIIETO KOH-
METO U~
Ne Tpoas ycne- |Komme-
Paznen (Tema) nUCIMIUTMHBI ek No YecKue
n/m > " | Nep. |yarepna. | BASMOCTH (mo| TeHIUU
yac | ;1a0. P HEIEISIM ce-
JIBI
MecTpa)
1 2 3 4 B 6 7 8
7 cemecTp
12 3 |4 B 6 7 8
IK-1
1 Oco0EHHOCTH TEXHOJIOTMYECKOTO TIpoliecca 2 | 1/0 Nel V1-V3 K-5




KPYITHOTOHHA)KHBIX ¥ MAJIOTOHHAXKHBIX ITPO- IK-1
2 M3BOJICTBA XUMUYECKOM MPOMBIIIIIEHHOCTH 2 | Nel | Nel Vi3 ¢.31
3 2 Y1-V3 C,3J1 [IK-5
4 ACCOPTUMEHT MaJIOTOHHAXKHBIX XUMUYECKIX 2| Nel | el y1-y3 ST
5 2 Y1-V3 C,3J1
5 IPOM3BOJICTB > VIy3 C 31 | K1
7 2 Y1-¥3 C,3]1 [IK-5
8 [Tepnonnueckue U HEMPEPHIBHBIC TPOLIECCH | 2 V1-V3 C.3J1 [K-1
MK-1
9 B MaJIOTOHHA)KHBIX MPOU3BOJICTBAX 2 Nol Nel V1-V3 C3T k1
10 | AnmaparypHoe oOpMIICHHE MPOIIECCOB Ma- | 2 - V1-V3 C.3J1
11 | JOTOHHa)KHOH XUMUH 2 V1-V3 C .31
12 2 Y1-V3 C,3J1
13 | Crneuuduka TeKymero KOHTPOJIs B MaJIo- 2 Y1-Y3 C ,3J1 [IK-5
14 | TOHHa)XKHOM XUMUH 2 V1-V3 C .31
15 | Metoasl u3ydeHust MPOIECCOB MATOTOHHAXK- | 2 V1-V3 C,3]1
16 | HOM XUMHUHU 2 Nod No2 V1-V3 C,3]1
17 2 B Y1-V3 C,3J1
18 | Cesazp HUP ¢ uzyueHneM KOHKPETHBIX IPO- 2 V1-V3 C 311
W3BOJICTB
Wroro 3a 7 cemectp 36 | 36 18 3
8 cemectp
1 |KapOokcunarsl METAUIOB B MAJIOTOHHAKHOW XUMUH| 2 V1-V3 | C,3]1
2 2 Y1-¥3 | C3]1
3 2 V1-¥3 | C,3J1 | 1K-1
4 2 || Ty Tean | s
> OCHOBHBIE CTIOCOOBI MTOTYYEHUST KAPOOKCUIIATOB U 2 y1-y3 | €31
6 MX XapaKTepHUCTUKA 2 v1-y3 | €30
7 2 Y1-¥3 | C3]1
8 2 Y1-V3 | C 311
9 2 | Ne2 | Ne2 | V1-V3 | C,3]1 IK-1
10 IK-5
11 2 Y1-¥3 | C,3]1
14 2 Y1-V3 | C 311
. 2 Y1-V3 | C 311
(OCHOBHBIE CTIOCOOBI MOTY4EHUSI OCHOBHBIX COJIEH
TSDKENBIX METAJLIOB 2 Ne3 | Ne3 YI-V3 | €30 TK-1
2 Y1-¥3 | C31 | ks
2 Y1-¥3 | C,3]1
Y1-V3 | C 311
HToro 3a 8 cemectp 30| 30 | 30 €]
Htoro 66| 66 | 48
3JI —3amuTa nabopatopHsix padot, C —cobecemoBanme
4.2 JlaboparopHble padoThbl M (WIH) NPAKTHYECKHE 3aHATHS
4.2.1 JIabopaTopHbie padboThI
Tabmuma 4.2.1 — JlaboparopHbie pabOThI
Ne HanmenoBanue abopatopHoit paboThl I?aGCBeM’
7 cemecTp
1 | Texnuka gabopaTopHOit 1 6e30macHO pabOTHI B Tab0OpaTOpuu 2
2 JlaboparopHas pabota Ne 1. ITonyueHue KapOOKCHUIATOB TSHKEIBIX METAIOB METOJIOM 00 o4
MEHHOTO Pa3JI0XKCHUS




-nonyuenue pactsopa Na-comu (K-comum) BeIOpaHHON KUCITOTHI paCY€THON KOHIICHTPAIIUH;

- TIONlyYeHUE PACUETHOTO KOJIMYECTBA 3a/JIaHHON KOHIEHTPAIMU BOJOPACTBOPUMON COIH|
TSDKEITIOT0 METala;

- TEPMOCTAaTHPOBAHUE O00O3HAUEHHBIX BBIIIE PACTBOPOB MPHU MPEIIOKEHHON TeMIIepaType)
U ApoOHas (TI0 MPeIIOKEHHOM MPOrpaMMe) JO3UPOBKaA OJTHOTO PACTBOPA B IPYTO;

- «CO3peBaHUE » TBEPAOH (a3bl MOIydaeMOro KapOOKCHIIATa TSIKEIOT0 MeTasuia, (PuiIbTpo-
BaHME OCAJIKa U MMPOMBIBKA €T0 Ha (QUIIbTPE, ONPEACIICHHE MACChl CBEXKEOTPHILTPOBAHHOTO
Ocajika M 3aXBaTa UM JKUAKOU (pa3bl U MPOMBIBHOTO PACTBOPHTEINS;

- aHanu3 (UIBTpaTa Ha OCTATOYHBIC KOJIMYECTBA PEArcHTOB W PACTBOPCHHBINA MPOIYKT;
CYyIIIKa OCajKa 0 TIOCTOSHHOTO Beca; MPHUAaHWE TBEPAOMY MPOAYKTY MOPOIIKOOOPa3HOIO
BUJIA;

- IePEKPHUCTATUTA3AIIHS TBEPAOTO MPOAYKTA, OIICHKA KOHEUHOW YUCTOTHI U KOJTHYECTBA,;

- OIIEHKA crioco0a MmepeMenInBaHus U TEMIIEPATyPHOTO X0/1a B ONEpaIisIxX

JlaGopatopHast pabota Ne 2. [ToixyueHne kapOOKCHUIATOB TSKEIBIX METAJIIOB MPSMBIM B3a-

UMOJICHCTBHEM OKcHaa (THIPOKCHIA, KapOOoHaTa) MeTallia ¢ KapOOHOBOW kucioToi B Ou-{ 10
CEpHOM MEJIbHULIE
Hroro 3a cemecTp 36
8 cemecTp
Jlaboparopnast pa6ota Ne 1. [lomydeHue coneli MapraHiia, CBUHIIA, ee3a u3 metamwioB | 10
OKHCJICHHEM OKCHIOM COOTBETCTBYIOIIETO METAJlIa B BHICIICH CTETICHH OKHCIICHUS B pac-
TBOpE KapOOHOBOM KUCJIOTHI B OPraHUYECKOM PAaCTBOPHUTEINE
Jlaboparopnas padora Ne 2. [ToydeHue cosiell CBUHIIA, 0JIOBA U ITUHKA W3 MeTayuioB mpu | 10
ux okucieHuu coenuHeHusmu meau (I1) B opranmdyeckom pacTBOpHTENe C MPOTOKOM
BO3/yXa Yepe3 ra30Boe NPOCTPAHCTBO OMCEPHON MEIbHUIIBI
JlaGopatopnast paborta Ne 3. [TomyueHue coseil Menu Mpu OKUCICHUU MeTajuia kuciopo- | 10
JIOM BO3/TyXa B CJIA0OKHCIIBIX BOAHBIX PACTBOpAaX COJIeH aMMOHHUS
HToro 3a cemectp 30
HToro 66
4.2.2 IlpakTnyeckue padoTol
Tabmuma 4.2.2 — I[IpakTudeckue paboTs
Ne O6beM
HauMmeHoBaHMe MTPaKTUYECKOTO 3aHATHS
/1 yac.
7 cemecTp
[MpakTtuyeckas pabora Nel PacueT KOMIIOHEHTOB pEaKIMOHHOW CMECH KOHKPETHOT'O IpO-
[ecca Ha MoJlyuyeHue MPOoAYKTa B 3aJaHHOM KOJIMYECTBE C YUETOM:
-He 100%-HOW CENEeKTUBHOCTH MO LEIEBOMY NMPOAYKTY,
-HE BO3MOXHBIM MO TE€M WM WHBIM NpuuuHaMm jgoctuxeHuss 100%-Horo pacxomoBaHus
peareHTa B HEJJOCTaTKE;
1 FHaNMuMA COMYTCTBYIOMIMX MPOLIECCOB C MEPEMEHHBIMU O X0y MPOTEKaHUsI KOHKYpUpy- | 12
FOIIIMMH CIIOCOOHOCTSIMU;
- HaJIM4Ws OTeph IpU NepepaboTKke KOHEUHBIX PEaKIIMOHHBIX CMecei;
- IOTePh MPOYKTA MIPH OYUCTKE C LEIbI0 JOCTHKCHHUS 3a/IaHHBIX TPEOOBAHMIA IO YUCTOTE;
- Pa3IMYHBIX COYETAaHUN M KOMOMHAIUI MepeYrCICHHBIX BBIIIE U JONOJHUTENbHBIX (hak-
TOPOB
2 [MpakTuyeckas pabora Ne2. MarepuanbHble OanaHChl MPOBOAWMOrO IpoLEcca B JIIOObIE 6
MOMEHTBI BpEMEHH 0 X0y MPOTEKaHUs Mpoliecca
Hroro 3a cemectp 18
8 cemecTp
1 [MpakTuueckas padota Nel. ITomydyeHue OamaHCOBBIX M MAaKPOKHHETHYECKUX XapaKTEPH- 10
CTHK HA OCHOBE T€X WJIM MHBIX TAHHBIX KOHTPOJISA 332 XOJIOM MPOTEKAHUS ITpoliecca
2 [MpaxTrueckas padora Ne2. Pacuer rpaduka pa60Tr:1 MPEPHUATHS 11 BBITYCKA 3a/IaHHO- | 4
ro KOJIMYECTBA 11eJIEBOr0 MPOAYKTa MAJIOTOHHAXHOW XUMHHU




3 [TpakTrueckas padota Ne3. Pacuer Bos1o- 1 sHEproodecnedeHus: yCTaHOBKH JJIs IPOM3BOICTBA 10
KOHKPETHOT'O KOJIMYECTBA IIEJIEBOT0 MPOYKTa OTOBOPEHHBIM CITIOCOOOM
Hroro 3a cemecTp 30
HToro 48
4.3 CamocTtositenbHas padora cryaenTos (CPC)
Tabmuna 4.3 — CamocrosiTenbHas paboTa CTyIEHTOB
N . CpoK BBITIOJTHE Bpews, satpaset-
0 HanmMenoBanwue pasnena (TemMbl) yaeOHON AUCITUTUTMHBI — HOE Ha BBIITOJTHEHNE
CPC, yac
7 ceMecTp
1 Crnenuduka opraHu3ayy TEKYIEero KOHTPOJISI B MAJIOTOHHAXK- 2 Henens 15
HOI XUMUU
2 | ACCOPTUMEHT MAJIOTOHHAKHBIX XUMHUYECKUX TIPOM3BOJICTB 4 penens 15
3 [lepuoanyeckue U HEMPEPHIBHBIE MPOLIECCH] B MATTOTOHHAKHBIX 8 Hexes 20
MPOU3BOJICTBAX
4 [loorepaliiOHHBIE U TEXHOJIOTHUYECKHE CXEMBbI 12 Henens 18,85
5 AnmapatypHoe o)opMIICHHE TPOIIECCOB 16 nenens 20
Hroro 3a cemectp 88,85
8 cemecTp
1 [TpoBeneHue pacuera OaTaHCOBBIX M MAKPOKWHETUYECKHUX Xa- 4 nenens 44.85
PaKTEPHUCTHK MpoIiecca
Pacuer rpaduka paboThl IpeANPUATHUS IS BBITYCKA 33JaHHOTO 44
2 | KOJMYeCTBa LENEBOr0 MPOAYKTa MaJOTOHHAKHOM XUMHUU U BO- 8 negens
JI0- ¥ SHEProoOECTIeUeHHs] YCTAHOBKH JIJIs IPOU3BOCTBA
Hroro 3a cemectp 88,85

5 Ilepevyenb yueOHO-MeTOAUYECKOT0 ODecTieYeHHs IJIsl CAMOCTOSITeIbLHOM
YaoUMXCS 10 AUCHHUILINHE

padoTsI 00y-

CTyaeHTbl MOTYT IIPH CAMOCTOSATEIBHOM U3YYE€HUH OTAEIBHBIX TEM U BOIIPOCOB JIHC-
[IUTITAH TI0JIB30BATHCS YI€OHO-HATIISTHBIMU TOCOOMSIMH, YI€OHBIM 000PYIOBAHUEM U ME-
TOJMYECKUMU pazpaboTkaMu Kadeapsl B pabodee BpeMs, ycTaHoBIeHHOe [IpaBuiamMu BHyTpEeHHETO

pacmopsiika paOOTHHUKOB.

VYuebHo-MeToIuuecKoe 00eCeueHne Il CAMOCTOSTEIbHON paboThl 00yJaroUUXCsl O

JIAHHOUW JTUCIUTUINHE OPTaHU3YeTCs:
bubnuOmeKol yHugepcumema:

- OuOMoTEeUHbIN (OH YKOMIIEKTOBAH Y4eOHOW, METOIMUECKOM, HAYYHOM, TTIEPHO-
JUYECKOH, CIIPABOYHOM U XYA0KECTBEHHOU TUTEpaTypor B coorBeTcTBuM ¢ YII n nannon PII/I;

- UIMEETCS TOCTYIT K OCHOBHBIM MH(OPMaIIMOHHBIM 00pa3oBaTebHBIM pecypcam, HHpopma-
IIMOHHOM 0a3e JaHHBIX, B TOM 4Hcie OMOarorpaduueckoi, BO3MOXKHOCTh BbIXo/1a B IHTepHeT.

Kagheopoii.

- myTeM o0ecIieueH s JOCTYITHOCTH BCET0 HE0OXOUMOro yueOHO-METOJUUECKOr0 U CIIpa-

BOYHOI'O MaT€puraia,

- IyTeM MPEIOCTABICHUS CBEJICHUHN O HATMYNUU y4eOHO-METOANYECKOH JINTepa-Typhl, CO-

BPEMEHHBIX ITPOTPaMMHBIX CPEJICTB.
- IyTeM pa3pabOTKH:

— METOJAMYECKUX PEKOMEH/ AN, TOCOOMIA 110 OpraHU3aIMH CAaMOCTOSATEILHON pa-00ThI

CTYJICHTOB;
— TeM pedeparos;
— BOIIPOCOB K 3a4eTy;
—METOIMYECKHUX YKa3aHUH K BBITOJHEHHIO Ja0OpaTOPHBIX padoT H T.JI.
munoepagueii ynueepcumema.

— [IOMOIIb aBTOPaM B TIOATOTOBKE M W3/1aHUM HAYyYHOU, y4EeOHOM 1 METOJMYECKON JTUTEpaTyphl;



YIOBJIETBOPEHUE MOTPEOHOCTH B TUPAKUPOBAHUU HAYyYHOU, yUEOHOM M METOAMYECKOM JIn-
TEpaTyphbl.

6 06p330BaTeJIbele TeXHOJOrnu. TexXHoJ0ruu MCIoJb30BaHUs BOCIIUTATEILHOIO MO-
TEHIHAJJA JUCIHUIIINHBI

Peanuzanus KOMIETEHTHOCTHOTO TOJXO0Ja MPEAyCMaTpUBaeT LIMPOKOE HCIOJIb30BAHUE B
00pa3oBaTENIFHOM TPOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX (hOPM MPOBEACHUS 3aHATHH B COUYCTAaHUU
C BHEAyJIUTOPHON paboTOH C Lenbio (GopMUPOBaHMS YHUBEPCAIbHBIX, O0MIETTPO(ECCHOHATBHBIX U
npodecCHOHANBHBIX KOMIETEHIMH oOyJaommxcs. B paMkax AUCHMIUIMHBI TPEAyCMOTPEHBI
BCTPEYM C dKCIEepTaMu U cnenuanucramMu Komurera mo Tpyay U 3aHsATOCTH HaceneHus Kypckoit
obnactu.

Tabnuua 6.1 — HTEepakTHBHBIE 00pa3oBaTEeIbHBIC TEXHOIOTHH, HCIIOIb3YyEeMbIe TIPU MPOBe-
J€HUH ayAUTOPHBIX 3aHATHU

Ne HaumeHnoBaHue paszena (TeMbl JeKIUH, MpakTudeckoro [Mcnonb3yeMble HHTEpakTHBHBIE (O0beM,

WU JTAOOPATOPHOTO 3aHSTHSA) 0Opa3zoBaTeNbHBIEC TEXHOJIOTUN  [dac.
7 cemecTp
1 | AccopTUMEHT MAaJOTOHHAXXHBIX XMMHUYECKUX Mpous-Jlekuus-aquckyccus 4
BOJICTB
2 | Cnenuduka TEKyIIero KOHTPOJIS B MAIOTOHHAXKHONH  JIeKnus-nucKyccus 4
XUMHUHU
HToro neKimoHHbBIX 3aHITHR 8
1 | Jlabopatopuas padorta Ne 2. ITomyuenue xkapOokcuia- |3amaHust Mo OTPaOOTKE TEXHUKH
TOB TSDKEJNBIX METAJUIOB MPAMBIM B3aUMOIECHCTBUEM 1abopaTopHBIX paboT 8

okcuaa (TMapoKcHaa, kKapOoHaTa) MeTauia ¢ KapOOHO-
BOM KHCIIOTOW B OMCEPHOM MENbHHUIIE

Htoro nabopaTtopHbIX 3aHSTHN 8

1 [[Ipaxtuueckass pabora Nel Ilpaktuueckas paGora Nel 6
Pacyer KOMITOHEHTOB PEAKIIMOHHOW CMeCH KOHKpeTHO- (CeMuHap-koHpepeHmus. Pemenun
ro MpoLecca Ha MOJIy4eHUE MPOAYKTa B 3aJaHHOM KO- [IPAKTHYCCKHX 3a/1a4

ITYecTBE
MToro mpakTuueckux padboT 6
8 cemecTp
1 | OcHOBHBIE CTIOCOOBI MOTYyUYEHUS KapOOKCHIIATOB U UX Jlexmus-muckyccust 8
XapaKTePUCTHKA
HToro neKimoHHbBIX 3aHITHH 8
2 |JlaGoparopnas padota Ne 1. [lomydenue coneit maprannal 3amanus 1Mo oTpadOTKe TEXHUKH| 8
CBUHIIA, JKeJIe3a U3 METAIJIOB OKUCIICHHEM OKCHUJIOM CO- n1abopaTopHBIX paboT

OTBETCTBYIOLIETO METAJLIA B BBICIIEH CTETNIEHU OKHUCIICHNUS
B pacTBOpe KapOOHOBOI1 KMCIOTHI B OPraHUYECKOM pac-

TBOpUTEIIE
HWtoro 1abopaTopHbIX 3aHITHIA 8
3 |lIpaktnueckas padora Nel. [Tonyuenue 6anancoBeix 1 |(CemuHap-koHbepeHIus. Pere- 6

MAaKpPOKMHCTUUCCKHUX XAPAKTCPUCTHUK HA OCHOBC TCX HUJIM HUC MPAKTUYCCKUX 3aJiayd
HWHBIX JaHHBIX KOHTPOJIA 3a XOAO0M IMMPOTCKAHUSA ITPOLECCA

MToro npakTuyeckux padbot 6

ConeprkaHue AUCHUIUIMHBI 00J1aaeT 3HAYUTEIBHBIM BOCIIMTATENILHBIM MMOTEHIMAIOM, IO-
CKOJIBKY B HEM aKKyMYJMPOBaH UCTOPUYECKHNA U COBPEMEHHBIN COLIMOKYJIBTYPHBIM U (MJIM) Hayd-
HBII OMBIT YENIOBEUYECTBA (YKA3AMb MOALKO MO, YMO pPealbHO COOMEEemcmeyem OaHHOU OUCYU-
naune). Peanusanus BOCIUTATENFHOTO MOTEHIMANA TUCIUILIMHBI OCYIIECTBIISICTCS B paMKaXxX €IH-
HOTro 00pa3oBaTEIbHOIO M BOCIIUTATEIBHOIO MPOLIECCa U CIIOCOOCTBYET HENPEPHIBHOMY Pa3BUTHUIO




JUYHOCTH KaXkJ10To oOyuaromierocs. J(MCIUIIMHA BHOCUT 3HAaYUMBINA BKJIaJ B (opMupoBaHue 00-
med u (Wim) npodecCHOHATBHONU KYJIbTYPHl OOYHYaIOUIUXCS (VKA3amb MOAbKO MO, YMO pPedibHO
coomeemcmeyem OauHou oOucyuniure). CoaepkaHue ITUCIHUTUIMHBI CIIOCOOCTBYET JTyXOBHO-
HPaBCTBEHHOMY, T'PaXXIaHCKOMY, MaTPUOTHYECKOMY, MPABOBOMY, SKOHOMHUYECKOMY, Mpodeccro-
HAJILHO-TPYIOBOMY, KYJIbTYPHO-TBOPUYECKOMY, (DU3HUECKOMY, SKOJIOTHUYECKOMY BOCIHMTAHUIO 00Y-
YaIOIIUXCS (U3 NePeyucienHo20 ciedyem YKazamv MOAbKO MO, 4moO PealbHO COOMEemcmeyem
OaHHOU OucyuniuHe).

Peanuzanust BOCIUTATEIBHOTO MOTEHIMANIA AUCIUILTUHBI TIOPa3yMeBaeT:

— LIeJIeHanpaBiIeHHbIA 0TOOp MpenoAaBaTeseM U BKIIOUEHUE B JIGKIIMOHHBIN MaTepual, Ma-
Tepuan A MPaKTUYeCKUX U (WIK) J1abopaTOpHBIX 3aHATHI coAep:KaHUs, AEMOHCTPUPYIOIIErO
oOyyaromuMcsi 00pasiibl HACTOSIIET0 HayYHOTO TMOJBM)KHUYECTBA CO3/aTeNiell U MpeacTaBUTeNeH
JTaHHOW OTpaciu Hayku (IIPOM3BOJCTBA, AIKOHOMHUKH, KYJIBTYpHI), BHICOKOTO MpodeccuoHamuzMa
y4YeHBbIX (TpeAcTaBUTENeH MPOU3BOACTBA, JesTeIei KyIbTyphl), UX OTBETCTBEHHOCTH 3a pe3yJbTa-
Thl U TIOCJIEICTBUSL NEATEIBHOCTU IJIsi MPUPOAbI, YeIOBEKa M OOIIECTBAa; MPUMEPHI MOMTUHHOM
HPaBCTBEHHOCTH JIIOJICH, MPUYACTHBIX K Pa3BUTHIO HAYKH, KYyJIbTYPbl, 3KOHOMHKH H IPOU3BOCTBA,
a Tak)Ke MPUMEpPHI BHICOKOM AYXOBHOM KYJIbTYpPbI, TATPUOTU3MA, TPA’KJAHCTBEHHOCTH, T'YMaHU3Ma,
TBOPYECKOTO MBIIIICHUS (U3 NepeduucieHHo20 Cledyem YKa3zams moabKo mo, 4mo pedibHo COOm-
semcmeyem OAHHOU OUCYUNTIUHE),

— TPUMEHEHHE TEXHOJIOTHH, (OpM M METONOB MPENOJABAHUs IUCHUIUIMHBL, MUMEIOLINX
BBICOKMI BOCITUTATENbHBIN 3((EKT 3a CUeT CO37aHusl YCIOBUH IS B3aUMOJCHCTBUS 00yJaromuxcs
C IperojaaBaresieM, IPYruMu oOydJarouMMUCs, PeACTaBUTENIMU padoToaareneii (koMaHIHas pa-
00Ta, MPOEKTHOE 00yUYCHHE, JICIIOBBIC UIPhI, pa300p KOHKPETHBIX CUTYAIMH, pelieHue KencoB, Ma-
CTep-KJIaCChl, KPYTJIbI€ CTOJIbI, TUCIYTHI U JIP.) (U3 NepeyucienHo2o ciedyem yKasams mojbKo mo,
Ymo peanbHO COOMEemcmayem OaHHOU OUCYUNTIUHE),

— JUYHBIN NpuMep MpernojaBaTesis, AeMOHCTPALMI0O UM B 00pa30BaTeNbHON NesSTeIbHOCTH
1 OOIICHHH C 00YyJaroUIMMHUCS 32 paMKaMu 00pa30BaTEIHbHOTO MPoIlecca BHICOKOM OOIIEH U mpo-
(eccnoHaIbHOM KYIbTYPHI.

Peanu3anust BocnuTaTenbHOrO NOTEHIIMANA JUCHMILTMHBL HAa YYeOHBIX 3aHATHUSX HarpabJe-
Ha Ha TOJIep’KaHhe B YHUBEPCUTETE €AMHOM pa3BUBAlOIIEel 00pa3oBaTeIbHON M BOCIHMTATEILHON
cpensl. Peanuzanust BocnuTaTeNbHOTO MOTEHIMANA JUCIUIUIMHBL B X0JI€ CAMOCTOSITEIbHON paboThI
00yYaromuxcsi CriocoOCTBYET PAa3BUTHUIO B HUX LIEJICYCTPEMICHHOCTH, WHUIIMATUBHOCTH, KpEaTHB-
HOCTH, OTBETCTBEHHOCTH 3a PE3YJIbTaThl CBOEH pabOThl — KAaueCTB, HEOOXOIUMBIX ISl yYCIIEUTHON
COLMAIIN3ALMHU U TPO(PECCHOHATIBHOTO CTAHOBIICHHUS.

7 ®OoH/1 OLEHOYHBIX CPEICTB JJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCcTalUuH 00y-
YaOIIMXCH 110 AUCUHILINHE
7.1 IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TAaNOB UX (JOpMHUPOBaHUSA B NPo-Lecce

ocBoenusi OCHOBHOM NMPo(decCHOHATBLHOM 06pa3oBaTeIbLHOl POrpaMMbl

Tabnuua 7.1 — Dtansl GopMUPOBAHUS KOMIIETSHIIUN

Kox u conmepkanne KOMIIETEHITNH [JTarnbl™ (OpMUPOBAHUS KOMIIETCHIINN W TUCIIUILTAHBI (MOTYIIH ),
MPU U3YYSHUU KOTOPBIX (GopMHUpYeTCs JaHHAsS KOMIIETESHIINS

HavdaJIbHBIN OCHOBHOM 3aBEPIIAIOITIN
TIK-1 CriocoGeH ocywecTBusTs | ¥ 9e0HO- He- VuebHast 03Hako | MeTobl ¥ IPHEMBI MOI-
c60p M CHCTeMaTH3aLuIo Hayy- | C1EN0BATEb- JiepKaHUs PeKUMOB
HO-TEXHMYeCKoll MH(pOpMAIIH g(aﬂ pabota Teopemqecm%e OCHOBBI
JUTs paspaGoTKH MeTomHK Kom- | PHSHIecKan MUTEIIbHAS MpOLECCOB N30PaHHBIX I1IaB

XUMUS NpaKTUKa XUMHUYECKON TEXHOJIOTHH
IJIEKCHOT'O aHalu3a CTPYKTYphI P

. Du3nKa U XUMHUS
Y CBOMCTB MaTepuajoB
HOJMMEPOB

[1K-5 Crioco6eH ocymecTBiIsaTh  [YuebHo- uccienoBarenabekas pabora | OCHOBHBIE BHJIbI KOHTPOJIS
KOHTPOJIb COOJIFO/ICHHSI TEXHO-  [METpOJIorHs, CTaHAapTH3alys ¥ Cep- | 32 XOAOM BBIIOJIHEHHS MPO-




JIOTHYECKOW AMCIUTUINHBI U
NPaBUJIBLHOMN KCILTyaTalluu
000opyI0BaHUS JIS TIPEIYTIPE-
XKJICHUS M YCTPaHEHUIO Opaka

Trudukanys

mecca

TeopeTuyeckre 0CHOBBI
MPOIIECCOB M30PaHHBIX TJIaB
XUMUYECKON TEXHOJIOTUN

7.2 Onucanue nMokasarejeil U KpUTepreB OLEHUBAHUS KOMIIETEHIUI HA Pa3jIMYHbIX
Tanax ux (popMupoBaHUs, ONMCAHNE IIKAJ OLleHUBAHUS

Tabnuua 7.2 — [Noka3aTenu U KPUTEPUH OLICHUBAHUS KOMIETESHIIUH, [IIKaJIa OLCHUBAHUS

Kon [Tokazarenu Kpurepuu u nikana olieHUBaHUS KOMIETEHITUI
KOMIETeHIHH/ OLICHHBAHMA IToporossrit IIponBunyTthl | BeICOKMU
oTal KOMIICTCHIIUH YPOBEHb YPOBEHb YPOBEHb
(«yIOBIETBOPHUTEIBHO) | (XOPOIIIO») («OTITUIHOY)
1 2 3 4 5)
[1K-1/ nHauans- I1K-1.1 Camocros- 3HaTh:0CHOBBI COO- 3HaTh: oc- 3HaTh:
HBIN, OCHOB- TEJIHHO OCYIIIECTB- pa ¥ cUCTeMaTH3alMi0 | HOBHBIC IPUH- | TIPHHIIMITBI
HO¥,3aBepIIaronl | JiseT cOOp ¥ CUCTe- | HAYYHO-TEXHUYECKON | Iumbl coopau | cOopa u cu-
ui MaTHU3allMI0 HAy4YHO- | HH(pOpMAIIUU cUCTeMaTu3a- cTeMaTu3a-
TEXHUYECKOHN MH- YMeTh: OCyIIecTB- | [IUH Hay4yHO- MU HAYYHO-
dbopmaruu nseT cOOp M CHCTeMa- | TEXHUYECKOM TEXHUYECKOU
TH3AIUI0 HAYIHO- nHpopmarun uHpopmarun
TEXHUYECKOI nHpop- YMeTs: YMmeTs:
MAaIiH MO KOHTPOJIEM | OCYLIECTBIISIET | CaMOCTOSI-
PYKOBOJIUTES cOop M cucTe- | TEIBHO OCY-
Bnagers (wnu MaTHU3aLHI0 HIECTBIISATH
HNMeTh ombIT nesTens- | Hay4yHO- cbop u cu-
HOCTH): OCHOBaMU TEXHUYECKOH cTemMarusa-
OCYILECTBIISATH cOOp ¥ | MH(OpMaIUH LIUI0 Hay4YHO-
CHUCTEMAaTHU3AIHIO Bnanets (v TEXHUYECKOH
Hay4YHO-TEXHUYECKOU | MimeTs ombIT uHpopMaun
uHpopMaIuu ISt pa3- | AeITEIbHOCTH): Bmaners
paboOTKH METOIUK MPUHIIAITAMUA (wmu meTh
KOMIUIEKCHOTO aHAIM- | OCYIIECTBIISATh OTIBIT Jiesl-
3a CTPYKTYpHI U cOop M cucTe- | TENbHOCTH):
CBOICTB MaTepHaioB MaTHU3aLUI0 crocobeH
Hay4JHO- OCYILIECTB-
TEXHUYECKOU JSTH COOp U
uHpOopMaIu CUCTEMATHU-
JUTSl pa3paboOTKH | 3allUI0 HayY-
METOJIMK KOM- | HO-
IIJIEKCHOTO TEXHUYECKON
aHanM3a CTPYK- | HHGopMaIu
TYpBI U CBOMCTB | 1JIs pa3pa-
MaTEepUaJIoB 00TKHU MeTo-
JTUK KOM-
IUIEKCHOTO

aHaJinu3a




Kon ITokazarenu Kputepun u mikaia olieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUN/ OLICHUBAHHA [Toporosbiii [IponBunyTthiii | Beicokmit
JTan KOMITETCHLUH YPOBEHb YPOBEHb YPOBEHb
(«yIOBICTBOPHUTEIBHO) | (XOPOIIIO») («OTIIMYHOY)
1 2 3 4 5
CIPYKTYpPHI U
CBOICTB Ma-
TEpPUAJIOB
MK-5/ I1K-5.1 Benér xon- 3HaTb: OCHOBEI KOH- 3HaTh: OCHOB- 3HaTh: METO-
HaqaanHﬁ, 0oC- TpOJII: HpOBe,Z[GHI/I}I TpO.H}I HpOBeI[eHI/IH HBIC HpI/IHL[I/IHI:I JOHUKHU KOH-
HOBHOMH, 3aBep- AKCTICPUMEHTAIBHBIX | AKCIIEPUMEHTAIBHBIX KOHTPOJISI IPO- | TPOJIS TIPO-
A0 paboT Mo OCBOEHHUIO | paboT MO OCBOEHUIO BCACHHMS DKCIIE- | BEACHHS DKC-
HOBBIX TEXHOJIOI'H- HOBBIX TEXHOJIOTHYE- PUMEHTAJILHBIX | TIEPUMEH-

YECKUX MPOLIECCOB

CKHX TIPOIIECCOB
YMeTh: NpoBOJIUTH B
OCHOBHOM KOHTPOITh
MIPOBEICHUS IKCIIEPH-
MEHTaJIbHBIX Pa0bOT 1O
OCBOEHHUIO HOBBIX TEX-
HOJIOTUYECKUX TPO-
LIECCOB

Bnagers (wnu MmeTn
OTIBIT JIEATEIHLHOCTH):
B OCHOBHOM OCY-
HIECTBJISATH KOHTPOJIb
MPOBEJICHUS IKCIIEPH-
MEHTaJIBHBIX padoT 0
OCBOCHHIO HOBBIX T€X-
HOJIOTHYECKHUX TIPO-
1IECCOB

paboT 1o ocBo-
€HMIO HOBBIX
TEXHOJIOTHYe-
CKHX TIpOIIeC-
COB

YMeTs: ocy-
LIECTBIIAThH
KOHTPOJIb MPO-
BEJICHUS DKCIIC-
PUMEHTAJIbHBIX
paboT 1o ocBo-
€HMIO HOBBIX
TEXHOJIOTHYe-
CKHX TIpOIIeC-
COB

Bnanets (wm
Nmets onbIT
JeSATEeTLHOCTH):
MPUHIIUITAMUA
OCYIIECTBJICHUS
KOHTPOJIS TPO-
BEJCHMS DKCIIE-
PUMEHTAITBLHBIX
paboT 1Mo ocBo-
CHHUIO HOBBIX
TEXHOJIOTHYE-
CKHUX TpOIIeCc-
COB

TaIbHBIX pa-
00T IO OCBO-
€HHIO HOBBIX
TEXHOJIOTH-
YECKUX TMPO-
LIECCOB
YwMmerts: ocy-
IIECTBIIATE
KOHTPOJIb
MIPOBEICHUS
IKCIIEPUMEH-
TaJbHBIX pa-
00T 1o OCBO-
€HHIO HOBBIX
TEXHOJIOTH-
YECKHX TPO-
1IECCOB B IIe-
JIOM
Bnanets
(wn Umeth
OIIBIT JIes-
TEJTHLHOCTH):
MPUHIIATIAMHA
OCYIIECTBIIe-
HUS KOH-
TPOJIS MPO-
BEJICHUS JKC-
nepuMeH-
TaJIbHBIX pa-
00T IO OCBO-
€HHIO HOBBIX
TEXHOJIOTH-
YECKUX TMPO-
IIECCOB B II€-
JIOM




7.3 TunoBble KOHTPOJIbHbIE 3aJaAHUS UJIM MHbIE MATePHAJIbl, HEOOXOAUMBbIE /IJIsl OLleH-
KM 3HAHMi, YMEHHUIl, HABBIKOB M (MJM) ONbITA [ESATEJbHOCTH, XaPaKTEePHU3YKIIUX ITAINbI
¢dopmMupoBaHus KOMIETEHIUII B Mpouecce 0CBOEHUsI OCHOBHOI npodeccuoHalbHOIl 00pa3o-
BaTeJbHOM NPOrpaMMbl

Tabmuma 7.3 - [TacmopT KOMIUIEKTa OIEHOYHBIX CPECTB JIJIsl TEKYIIETO KOHTPOJIS yCIeBae-

MOCTH
N Paznen (tema) qucummmabl - [Kox  koHTpO-| Texnosnorust | OneHouHbIE CpeiCTBa Onucanue
n/m mIpyemMoi (hopMHpOBa- |HaUMEHOBaHHE NoNe LKA
IKOMIICTCHII U HUs 3aﬂaHI/Iﬁ OLICHUBAs
(vn ee JacTH)
1 2 3 4 5 6 7
7 cemecTp
OCOGEHHOCTH TeXHOIOIMIE MK-1 Jlexmuu J1ab Bon;zocm K maboparop- | 1-16, [Cormac-
1 npak CPC | HO¥H pabote, 3aiaua | 32 HO TabII.
CKOTO TIpoIiecca KPYyImHO- [IK-5 2 5
TOHHAYKHBIX U MAJIOTOHHAX :
Bomnpocs! k maboparop- | 1-16, |Cornac-
HBIX TPOU3BOJICTBA XUMUYE I[IK-1 |JIexuwuu Jlao "
2 N HOU paboTe, 3a1a4a 32 HO Ta0I.
CKOI MPOMBILIUIEHHOCTH [K-5 npak CPC 79
3 IK-1 1-16,
4 |AccopTMMEHT MaJOTOHHAXK I1K-5 Jlekuun 32 Coriac-
Bormpocs k maboparop-
S  |[HBIX XUMHUYECKHUX IIPOU3- JIab npaxk Ho#i paGore, 3aTaga HO Ta0II.
6 [BOACTB CPC ’ 7.2
.

8 [[lepuomuueckue U HeEmpe- Jexuuu | Bompocsr k maboparop- | 1-16, (Coruac-
O  |pBIBHBIE MPOLIECCHI B MaJloA JIa6 mpak HOH pabore, 3a1a4a 32 |no Tabm.
TOHHAKHBIX MTPOU3BOJICTBAX TIK-1 CPC 7.2
10 |AnmaparypHoe oopmiteHH [1K-5 Bonpocsr k madoparop- | 1-16, |Cormac-

IPOLIECCOB MAIOTOHHAXKHO} Jlexuuu JIa6|  HO¥ pabore, 3a/1aua 32 |HO Tabm.
11 xumun npak CPC | Bomnpocel x 1a6oparop- 7.2
12 HOU paboTe, 3a1a4a
13 (Crnenuduka TeKymero KoH- Jlexnuun Bomnpocsl k 1aGopatopHoii 1-16, |Cornac-
14 frponst B MaIOTOHHAKHOM J1a6 npak pabore, sazasa 32  |HO Talu
XUMHH CPC 7.2
15 |MeToabl U3ydeHHs poliec- [K-1 ekt Jla6 Bonpock! k 1abopaTopHoit 1-16, |Cornac-
16 |coB ManoToHHaXHOM xumuy  [1K-5 K paGore, sanaua 32  |HO Talum.
17 npak CPC 7.2
18 |Cesizp HUP ¢ uzyuenuem Jlexu J1a6 3ader 1-16,
KOHKPETHBIX TPOU3BOJICTB npak CPC 32
8 cemectp
1 KapOokcunaTsl MeTaIsIOB IK-1 Jlexuun Bonpocs x radoparoprof Corxac-
MaJII)OTOHHa)KHOﬁ XAMUU [1K-5 Jla6 mpax proore, sazaa 17-32  Ho Tatu.
CPC 7.2
2 Bomnpocs! k n1aboparopHoit
3 pabote, 3a1a4a
4
5  |OcHOBHBIE CLIOCOOBI MO Jlexuuu Cornac-
IK-1
6 [eHus KapOOKCUIIATOB U U Jlab6 mpak 17-32  |HO Tabum.
7  [xapakTepuCTHKa CPC :
8
9

[EEN
o




11 0 6 Jlexuu | Bompocsl k maboparop-

12 CHOBHBIE CIIOCOOHI I10- K-1 J1a6 mipax Hoii paboTe, 337124 17.30 Corn%c-
13 J'Iy‘vIeHI/ISI OCHOBHBIX CO- TK-5 CPC HO TaOJI.
14 JIEA TSDKEIIBIX METAJIOB 7.2

IIpuMepsl TUIIOBBIX KOHTPOJIBHBIX 3aJaHUM IS IPOBEICHUS
TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

[TonHOCTBIO OLICHOYHBIE MaTepUalbl U OIEHOYHBIE CPENCTBA I MPOBEICHUS TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH IPEACTABIEHBI B Y MM 10 IUCIUILIMHE.

TurnoBsle 3aaHUsI I IPOBEICHUS IPOMEKYTOUHOM aTTECTALlU
00yJaronmxcst

1.1. Yto Takoe MamOTOHHAXHAsI XUMUA U 3a4EM OHA HYKHa?

2.1 HackonbKo cripaBeiIMBO YTBEPXKACHHUE: YeM OOJIbIIIe PEareHTOB 3arpy3Ku — TeM 00JIb-
1€ TPOaAYyKTa MOJIy4eHo?

3.1 OcHOBHBIE HaNpaBIIEHUS UCIIOIB30BaHU KapOOKCHIIATOB.

4.1 ITonyyeHne kKapOOKCHUIATOB METOJIOM OOMEHHOTO Pa3yioKeHHsI. BO3MOXHOCTH U TrpaHu-
16l IPUMEHEHHUs JaHHOTO MeToAa. OCHOBHBIE TPEOOBAHMS K MMPOJAYKTY B JAHHOM METO/IE.

IIpomedxcymounas ammecmayus 10 JUCUUTUIMHE MIPOBOIUTCS B pOpMe 3K3aMeHa. DK3aMeH
MIPOBOAMTCA B BUJIE OJJAHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHMS.

[Ipumeuanue — Heobxooumo ykasame, Kakoe UMEHHO MeCMUpO8aHue NposoOUMcs. a)
bnaunkosoe, 6) KomnviomepHoe, 8) O1AHKOBOE U KOMNbIOMEPHOE.

JInsi TeCTUPOBAaHUS UCHONB3YIOTCS KOHTPOJIbHO-U3MepuTenbHble MaTepuansl (KMIM) — Bo-
MIPOCHl M 3aJlaHusl B TECTOBOM (opme, cocTapisitonue 0aHk TecToBbiX 3amanuii (bT3) mo auciu-
IUTHHE, YTBEPKICHHBIN B YCTAHOBIICHHOM B YHHUBEPCUTETE TIOPSAKE.

[IpoBepsieMbIMH Ha POMEKYTOYHON aTTECTALIMH SJIEMEHTAMU COAEPHKAHUS SBISIOTCS TEMBI
JTUCITUIUIMHBI, YKa3aHHBIC B pa3jene 4 HacToAIIeH mporpaMMbl. Bce TeMbl AUCIUILTUHBI OTPAsKEHBI
B KM B paBubix nonsx (%). BT3 BkimtouaeT B cedst He menee 100 3amaHuii 1 MOCTOSIHHO MOTIOHS-
erca. BT3 xpanurcs Ha OymakHoM Hocutese B coctae Y MM u anexktponHoM Buje B DUOC yHu-
BEpCHUTETA.

J11s TpOBEPKHU 3HAHUI NCTIONB3YIOTCS BOTIPOCHI M 33IaHUS B Pa3IMYHBIX (hopMax:

— 3aKpBITOH (C BEBIOOPOM OJTHOTO WJIM HECKOJIBKUX MPABUIIBHBIX OTBETOB),
— OTKPBITOM (HEOOXOAMMO BIUCATh IPABUIILHBIN OTBET),

— Ha yCTaHOBJIEHUE MPAaBUJIbHOI MOCIEI0BATENLHOCTH,

— Ha YCTaHOBJIEHUE COOTBETCTBUSI.

Ymenus, nasvixu (unu onvim OesmenbHocmu) u KOMnemeHyuu TMPOBEPSAIOTCS C TOMOIIBIO
KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIX 3aJ1a4 (CUTYallMOHHBIX, IPOU3BOJCTBEHHBIX WM KEHCOBOTO
XapakTepa) U pa3IndHOTO BUIa KOHCTPYKTOPOB.

Bcee 3amaum sBisioTCST MHOrOX0A0BbIMH. HekoTopble 3amadu, MpOBEPSIOIIME YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTCHIIUN, SBISIOTCS MHOTOBapHAHTHBIMH. YacTh yMEHHI, HaBBIKOB U
KOMIIETEHIIMH NpSIMO He OTpakeHa B GOpMYyIUPOBKaX 3ajayd, HO OHU MOTYT OBbITh MPOSIBIEHBI 00Y-
YaromUMHACA ITpHU UX PCUHICHUU.

B kaxapiii Bapuant KM BKiIt0UaroTCs 3aJJaHus 10 KaKJIOMY ITPOBEPAEMOMY AJIEMEHTY CO-
JiepKaHusl BO BCEX MEPEUMCICHHBIX BBIIIE (hopMax M PasHOIO YPOBHS CIOKHOCTH. Takoi ¢opmar
KHMM mno3BosieT 00beKTUBHO OMPEEIUTh Ka4eCTBO OCBOEHUS 00YyUalOIIMMUCS OCHOBHBIX 3JIEMEH-
TOB COJIEPKaHMSI JUCUUIUIMHBI U YPOBEHb C(HOPMUPOBAHHOCTH KOMIETECHIIHH.

[Ipumepsl TUIIOBBIX 3aJaHUK IS IPOBEICHUS
MMPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS




3amanue B 3aKphITOM opMme:
K mpousBoicTBaM MaJIOTOHAKHOW XUMHUHU OTHOCSTCS:
-XHMHYECKOe
-MBUIOBapEHHE
-yriuenoonrua
-CUHTE3 KpacHuTelen
3ajanne B OTKPBITOH opMme:
KaranuzaTopamu Ha3bIBalOT COEAUHEHUS .. ... ..
3aiaHue Ha YCTaHOBJIEHUE MPABUIILHON MOCIIE0BATEIHHOCTH,
B npousBojacTBe Kpacuteneu i MPOBEICHUS CUHTE3a a30KpacUTEIEH HCIOJIb3YETCs CeAyroas
MOCJIEI0BATEIbHOCTh TPOBEICHUSI PEAKIIUI:
A) coenuHEeHME, pas3ioKeHUE, OOMEH
B) paznoxenue, coenuHeHmne, oOMeH
I') anazoTupoBanue, a30COeTUHEHHNE, COETUHEHUE
J1) ana3oTupoBaHue, a30COCAMHEHNE 0OMEH
3a/laHue Ha YCTaHOBJIEHUE COOTBETCTBHUS:

Hasanue ®opmyia
Anierar HaTpus CH3COONa
Xnopun HaTpus NaNO3
Hutpat HaTpust HCOONa
®dopmuar HaTpus NaOH

KoMmeTeHTHOCTHO-OpHeHTUPOBAHHAS 3a/1a4a;
VYka3are NPUYUHBI U IIyTH YCTPAHEHUS HE MOSBJICHUS OCaJlKa B IpoIlecce MONydyeHHs KapOoKcHia-
TOB MeIU

HOJIHOCTI:IO OLICHOYHBIC MaTepI/Ia.HBI 1 OLICHOYHLBIC Cpe,Z[CTBa JJI HpOBe,Z[GHI/IH HpOMe)KyTO‘I-
HOM aTTecTauy 00yJarIuXcs MpeAcTaBiIeHbl B Y MM 1o quciuruinHe.

7.4 MeToan4yecKkne MaTepHaJIbl, ONpeiesAoIMe NPoneAyPbl OlleHUBAHNS 3HAHUI,
YMeHUil, HABbIKOB U (MJIM) ONbITA eATEJIbHOCTH, XapaKTEePHU3YyOIIUX 3Tanbl GOPpMHUPOBAHUSA
KOMIIeTEeHIM i

ITponietyps! olleHUBaHMsI 3HAHUHN, YMEHUHN, HAaBBIKOB U (WMJIM) OIBITA AEATEIILHOCTH, Xapak-
TEPU3YIOMIHKX 3Tanbl (OPMUPOBAHUS KOMIIETEHIMH, PETYIUPYIOTCS CICAYIOUIMMHA HOPMATUBHBIMU
aKTaMM YHUBEPCHUTETA:

— mnonoxenue II 02.016 «O OGamibHO-pEHTUHIOBOM CHCTEME OLECHHBAHUS PE3YIbTaTOB
o0y4yeHHs MO0 AMCUUIUIMHAM (MOAYJSM) M NPAaKTUKaM IPH OCBOEHUH OOy4aromuMucs oOpa3oBa-
TEJIBHBIX IPOTrPAMM»;

— METOAMYECKHE YKa3aHWs, UCIOJIb3yeMble B 00pa30BaTeNbHOM Ipoliecce, YKa3aHHBIC B
CIMCKE JTUTEPATYpHI.

Jns mexkyweco koumpons ycneeaemocmu MO AUCUUIUIMHE B paMKax ACHCTBYIOLIEH B yHH-
BepcuTeTe OAJUTbHO-PEHTHHIOBOI CHCTEMBI IPUMEHSETCS CIEAYIONUI MOPSII0K HauUCIeHUs Oai-
JIOB:

Tabmuma 7.4 — [opsinok HauncneHus 6amioB B pamkax bPC

®dopma KOHTPOJIS MuHUMaBHBIN 61 | MakcuManbHbIN Oasut
0ayu1 | mpuMedaHue  |[0ayu | MpUMeYaHue
1 2 3 4 5
7 ceMecTp

Jlaboparopuast padora Ne 1. ITomydenwme kapOOKCHIATOB
TSDKEIIBIX METAJUIOB METOI0M OOMEHHOTO Pa3IOKEHHSI
-nosryuenne pactsopa Na-comu (K-comu) BeiOpaHHOM Kuc-
JIOTBI PACYETHOW KOHIICHTPAIINH;

- MOJIyY€HHE PACUYETHOr0 KOJMYECTBA 3aJAHHOM KOHIICH-

6 Brimmonman, He 12 Bemonnnn, 3ammy
3aIIATUI THII




dopma KOHTPOJISI

MuHUMAIBHBIA Oasut

MaxkcuMaiabHbII 0anT

0aut

IIPUMEYAHNE

0aLt

IIPUMEYAHNE

1

2

3

4

5

TpaLUU BOJOPACTBOPUMON COJIH TSKEIIOTO METaslIa;

- TepMOcCTaTUpOBaHUWE O0O03HAYEHHBIX BBILIE PACTBOPOB
IpY MPEUIOKEHHON Temrieparype U ApoOHas (1o mpeJyio-
KEHHOW Iporpamme) JO03UpOBKa OJHOTO pacTBOpa B JpY-
ToM;

- «CO3peBaHME » TBEPAOH (ha3bl MOTydaeMOro KapOoKcuiIa-
Ta TSDKEJIOro MeTalia, GUIbTPOBAHUE OCA/IKa U TPOMBIBKA
ero Ha QUIBTPE, OMpEeleIeHUE MAacChl CBEXEOT(HIBTPO-
BaHHOTO OCAaJIKa M 3aXBaTa UM XHJIKOU (pa3bl U MPOMBIBHO-
T'O PaCTBOPUTEIS;

- aHanu3 (QUIbTpaTa HA OCTATOYHBIC KOJIMYECTBA PEarcHTOB
U paCTBOPEHHBINH MPOAYKT; CYIIKa OCaJKa IO MOCTOSHHOTO
Beca; MPHUAAHUE TBEPAOMY HPOAYKTY MOPOIIKOOOPA3HOTO
BU/JIA;

- TMEpEeKpUCTAJUIM3ALUs TBEPJOrO MPOAYKTa, OLEHKa KO-
HEYHOMN YHUCTOTHI U KOJTMYECTBA;

- OLIEHKA CII0c00a MepeMeNIMBaHus U TEMIIEPATypHOTO XO-
J1a B OTepanmsx

Jlaboparopuast padora Ne 2. [lomydenune KapOOKCHIATOB
TSDKETIBIX METAJIOB TPSMBIM B3aUMOJICHCTBHEM OKCHIA
(rumpokcuaa, kapboHaTa) MeTamia ¢ KapOOHOBOH KHCIIO-
TON B OMCEPHON METHLHUIIC

Breimonann, He
3alIATHI

12

Bemomann, 3amm
THII

[IpakTuueckast pabora Nel Pacuer KOMIIOHEHTOB peaKIIU-
OHHON CMEeCH KOHKPETHOIO IIpoliecca Ha IOJIy4eHHE Ipo-
JYKTa B 33/1aHHOM KOJINYECTBE C yUETOM:

-He 100%-HOoli CeNEeKTUBHOCTHU 10 LIEJIEBOMY IPOAYKTY,

-HE BO3MOXHBIM I10 TEM WJIM UHBIM IPUYMHAM JOCTHKCHHUS
100%-Hor0 pacxomoBaHMs peareHTa B HEJOCTATKE;
-HAJIM4MsI COMMYTCTBYIOIIMX MPOLIECCOB C MEPEMEHHBIMU T10
XOJly IPOTEKAHUSI KOHKYPHUPYIOLIMMH CIIOCOOHOCTSIMU;

- HaJIM4MA TOTEPh MU nepepaboTke KOHEUHBIX PeaKIMOH-
HBIX CMECEH;

- TIOTEPb MPOJYKTA MPU OYUCTKE C IIEIIbI0 JTOCTUKEHUS 3a-
JAHHBIX TPEOOBAHMIA MO YHCTOTE;

- pa3IMYHBIX COYETAaHMH M KOMOMHAIMM MepeuyrCICHHbBIX
BBIIIIE U JONOJHHUTENIbHBIX (PaKTOPOB

Brimonaun, He 8

3allUTHIT

Bremmonnun, 3a-
AT

[IpakTuueckast pabota Ne2. MarepuanbHble OagaHChl MPO-
BOJMIMOTO Tpoliecca B JII00OBIE MOMEHTHI BPEMEHH 110 XOIY
pOTEKaHMs Ipoliecca

2

Brmmonuun,
3aITATHIT

H

Brmmonuun,
AT

3a-

CPC

12

Hroro

24

8 cemecTp

JlaGopatopnast pabota Ne 1. Ilomydenue coseli Maprasiia,
CBUHIIA, JKeJie3a U3 METAJNIOB OKUCIIEHUEM OKCUIOM COOT-

Brinonaun, He 6

Brmmonnun, 3a-

BETCTBYIOIIETO METaJJIa B BBICIICH CTENICHW OKHUCIICHUS B|3
. 3aATHI HIATHIT
pacTBope KapOOHOBOW KHCIIOTHI B OPraHHUYECKOM PaCTBO-
purene
JlaGopaTopnast pa6ota Ne 2. [lomydeHue coiyieii CBHHIIA, Boimonawmn, He Bemmonawi,  3a-
0JIOBA U IIMHKAa H3 MCTAJIJIOB ITPHU UX OKUCJICHUU COCANHC- 3allIuTUII U THIT
Husmu menu (1) B opranndeckom pacTBopuTene ¢ MpoTo-|3 6

KOM BO3[yXa 4Yepe3 TIa30BO€ IPOCTPAHCTBO OHCEpHOU
MEJTbHUTIBI




®dopma KOHTPOJIS MunnmanpHBIN O | MakcuMaTbHBIN Ot
0au1 | mpuMeyaHue [0ajul | IpUMeYaHHne
1 2 3 4 5
JlaGoparopHas padora Ne 3. IlonydeHue cosieil Meau Ipu
partop P v P Brinonaun, He Brimmonmaunn, 3a-
OKHCIICHHH MeTaJla KUCIOPOJOM BO3/IyXa B CIIA00OKHUCIBIX |3 6
o 3alUTUI HIUTHIT
BOJIHBIX PacTBOpax COJIeH aMMOHUS
[Ipaktnueckass pabora Nel. IlomydeHume OalaHCOBBIX W Boimonawmn, He Beimonamn,  3a-
MaKpOKHHETHYECKUX XapaKTepUCTUK Ha OCHOBE TeX WIIH|3 3ammuTn |0 HIUTHIT
WHBIX JJAHHBIX KOHTPOJISI 32 XOJIOM MPOTEKaHUS Mpoiiecca
[TpakTuueckast padbota Ne2. Pacuet rpaduxa padboTsl npen-
P P pad p ped Brinonaun, He Brmmonnun, 3a-
OpUATHS JUISL BBIYCKA 3aJaHHOTO KOJMYECTBA IIEJIEBOTrO|3 6
o 3alUTUI HIUTHIT
IPOJYKTa MaJOTOHHAKHON XUMUU
[Tpaktueckas padora Ne3. Pacuer Bomo- u 3Heproodecrie- Boimonawmn, He Beimonawi,  3a-
YEeHUsI YCTAaHOBKU JUISi MPOU3BOJICTBA KOHKPETHOTO KoJmde-|3 3amuUTI (6 LI THIT
CTBa LIEJIEBOT'0 MPOJIYKTa OTOBOPEHHBIM CITIOCOO0M
CPC 12 24
Utoro 24 48
[TocenaeMocTh 0 16
3auer 0 36
Htoro 24 100

Jna npomescymounou ammecmayuu odyuaowuxcs, NPOBOAUMON B BHUJE TECTHUPOBAHUS,
UCTIONIB3YETCSI CIEAYIONasi METOMKa OIICHUBAHUS 3HAHWUW, YMEHUMH, HABBIKOB U (WJIM) OMBITA JES-
tenbHOCTH. B kaxkmom BapuanTe KMM —16 3amannii (15 BOIIpocoB 1 07jHA 3a7a4a).

Kaxpiii BepHBIN OTBET OIICHUBAETCS CICIYIOIIMM 00pa3oM:

— 3aJaHue B 3aKpbITON hopme —2 Oaria,

— 3aJaHue B OTKpBITON (hopme — 2 Oamia,

— 3a/laHHe Ha YCTaHOBJIEHUE MPABUIILHON MOCIeA0BaTENbHOCTH — 2 Oaa,

— 3a/laHye Ha YCTaHOBJIEHHE COOTBETCTBUS — 2 Oaslia,

— pelieHrne KOMIIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a1aun — 6 OaJIoB.

MaxkcuManbHOE KOJTHYECTBO OAJLIOB 32 TECTUPOBaHUE —36 OaIoB.

8 IlepeyeHb OCHOBHOII U 1ONOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOXOANMOM 1JIs1
OCBOCHMS THCIMIIIMHBI

8.1 OcHoBHas yyeOHasi JuTEpaTypa

1 MBanoB, A.M. MakpoKHHETHKa XUMHUYECKUX MPOIIECCOB : yueOHoe nocobue / A. M. Usa-
HOB ; Oro-3amn. roc. yu-T. - Kypck : FO3I'Y, 2012. - 340 c. - TekcT : 3JIeKTpOHHBIN.

2.JIeontheBa, A. M. OGmas xumMudeckas TeXHOJIOTHS : yueOHoe mocooue / A. U. JleonTrena,
K. B. Bpsaukun ; TamO0BCKuii rocy1apcTBEHHBIH TEXHHUUECKUI yHUBepcHTET. — TamOoB : TamOoB-
CKHI TocyaapcTBeHHBIM TexHuueckui yausepcuter (TI'TY), 2012. — Y. 1. — 108 c. : w1, Tadm.,
cxeM. —  URL: https://biblioclub.ru/index.php?page=book&id=277815 (nara  oOparueHus:
16.09.2021). — PeskuM gocTyma: mo moarnucke. — TEKCT : 3JeKTPOHHBIH.

8.2 lonosinuTe/IbHAS yUueOHAs IUTEPaATypa
3. BanoB A.M. MakpOKHHETHKAa XUMUYECKUX MPOLIECCOB B MCCIENOBAHUAX M TEXHOJIO-
rudeckoit mpaktuke. Yacte 1 : ['omorenHbsie roModasHbple U TOMOTEHHBIE TeTepoda3HbIe XUMHUUE-
ckue mporeccsl / A.M. UBanoB. — Kypck : Kypck['TVY, 2009. - 139 c. — TekcrT : 2JIeKTpOHHBIN.
4. UBanoB, A.M. MakpoKHHETHKa XUMHUYECKUX MPOLIECCOB B UCCIIECIOBAHUAX U TEXHOJIO-
ruueckoi mpaktuke. Yacte 2 : ['ereporennsie rerepodasubie xumuueckue npoueccsl [Texct] / A.M
NBanos. — Kypck : FO3I'Y, 2010. - 209 c. — TeKCT : 37eKTpOHHBIN.

8.3 [lepeueHb MeTOAMYECKUX YKA3AHUM
1. BOJIIOMOMGTpI/I‘-IGCKI/Ie MCTOJbl B U3YUYCHUHU MAKPOKHUHCTUKH XUMHUUCCKHX IMPOLECCCOB !



https://biblioclub.ru/index.php?page=book&id=277815

METOMYECKHe yKa3aHus K J1a00paTOpHbIM paboTaM Mo auciuIuiMHaM «DPusnueckas xumus», «Ka-
TaJIN3 U UHTUOMPOBAHNE XUMHUYECKUX MPOLIECCOBY, «IIpoliecchl n anmapaTbl XUMHUYECKOH TEXHOJIO-
rumny, «30paHHble II1aBbl XUMUYECKOW KUHETHKU U KaTanu3ay, « XMMHUYECKHe MPOLECcChl XUMUYe-
CKOM TexHosoruu» U «MaKpOKHHETHKa TeTepOreHHbIX reTepodasHbIX mpoueccoBy, «Tekymui
KOHTPOJIb 32 XOJIOM MPOTEKaHus npouecca» s ctyaeHToB HanpasiaeHus 240100.62 u 240100.68
«Xumuueckas Texronorus» / FOro-3am. roc. yH-T ; coct. A. M. UBanos. - Kypck : FO3I'Y, 2015. -
17 c. : wi., Tabi. - TEKCT : 2JIIEKTPOHHBIH.

2. HuskoremnepaTypHble TeTepOoreHHbIe rerepodasHble XMMUYECKHUE IMPOLECCHl XUMHYe-
CKOM TEXHOJIOTHH : METOJUYECKHE yKa3aHUs K JJaOopaTOpHBIM paboTaM MO JAUCHUIUIMHAM «XHUMHU-
YecKue MPOLecChl XUMUYECKON TexHonorun», «Kartanus m MHruOMpoBaHHE XUMHUYECKUX TpOIEeC-
coB», «/30paHHbIE TI1aBbl XUMHUECKOW KMHETUKU M KaTain3a» U «MaKpOKHMHETHKA reTepOreHHbIX
rerepoda3sHbIX XUMUYECKUX TMPOIECCOB» s cTyaeHToB Hampasienuit 240100.62 u 240100.68
«Xumuueckas TexHonorus» / FOro-3am. roc. yH-T ; coct. A. M. UBanos. - Kypck : FO3I'Y, 2015. -
13 c. : puc., Tabi. - TEKCT : AIEKTPOHHBIN.

3. Texymiuii KOHTPOJb MPU MPOBEACHUU XUMUUYECKUX MPOIIECCOB XUMMUYECKON TEXHOJIOTHH.
Y. 1 : HuzkotemneparypHbie TeTeporeHHbie reTepoda3Hble MPOIEeCChl ¢ y9aCTHEM COCTUHCHUH Me-
¥ U IUHKA @ METOAMYECKHE yKa3aHHs K jJabopaTopHbIM paboTam mno aucuuiuiiHam «Tekyrmmii
KOHTPOJIb 33 XOJIOM MpOTeKaHus npoieccay, «I[locTaHOBKa KHHETMYECKOTO dKCIIEpUMEHTa U 00pa-
00TKa ero pe3yJbTaToBy, «XUMHUYECKHE MPOLECCH XMMUYECKON TeXHOJIOTHIY, «130paHHbIE TTIaBbl
XUMHUYECKON KMHETUKH M KaTanuzay, «MakpOKHMHETHKA TeTepOTreHHbIX reTepoga3HbIX MPOLECCOBY,
st ctynenToB HampasieHus 240100.62 u 240100.68 «Xumuueckas TEXHOJIOTUSA», a TAKKe IPU
BeimosiHeHNH BKP GakamaBpoB m marucrepckux auccepranuii / FOro-3am. roc. yH-T ; cocT. A. M.
Wsanos, C. /1. IToxxunaesa. - Kypck : FO3I'Y, 2015. - 13 c. - TekcT : 31€KTpOHHBII.

8.4 JIpyrue yue0HO-MeTOAMYECKHE MATEPHATIbI

CripaBOYHUKH XMMHUKA U XUMUKA-TEXHOJIOTa B OMOIMOTEKE YHUBEPCUTETA,

OTpaclieBble HAYYHO-TEXHUYECKHUE JKYPHAJIbI B OMOTNOTEKE YHUBEPCUTETA!

XuMuyeckasi TEXHOJIOTHUS

9 Ilepeyensb pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHUKALINOHHOI ceTn «UHTepHeT»,
He00XO0AMMBbIX /151 OCBOEHHS TUCHUILINHBI

1. aTepHeT TpeHaxephl o xumuw (i-exam.ru)

2. Hayunas snextponnas 6udanoreka eLIBRARY.RU (elibrary.ru)

3. ®enepanbHbiii mopran «Poccuiickoe oopazoanuey: http://www.edu.ru/

4. Xummdeckue caitel: http://www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/,http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JlocTyn kK KHUTaM aOOHEMEHTA, CTaThsIM MEPUOINIECKO meuaTH, 6a3e NaHHBIX TPYIOB yde-
Heix IO3TY (MU3Bectus FO3IY).

10 MeTtoanueckue ykazaHus AJis1 00y4al0MXCH MO0 OCBOCHUIO TN CUUILTHHbBI

Bes metonuueckast murepaTypa U METOJWYECKUE YKa3aHMsI, HEOOXOAUMBIE JUIsl CaMOCTOSI-
TEIBHOI'O N3Y4YEHUS JUCLUIUINHBI IEPEUNCIIEHbI B yHKTax 8.1 u 8.2.

OCHOBHBIMHU BUJaMH ayAUTOPHOMN pabOThI CTYy/I€HTA IPU U3YUEHUU JUCIUILIUHBL SABIISIOTCS
JIKITUU JIA0OpaTOPHBIC U MpaKkTHUecKue 3aHaATus. CTyJeHT He UMEEeT IpaBa MPOIYCKaTh 3aHATHUS
0e3 YBaKUTEJIbHBIX TPHUYHKH.

Ha nexumsix uznararorcst 1 pa3bsCHSAIOTCS OCHOBHBIE TOHSITHUSI TEMBI, CBSI3aHHBIE C HEM T€O-
peTHYEcKHe U MPaKTHUYECKHE MPOOJIEMBbI, TAI0TCS PEKOMEHIAINH ISl CAMOCTOATEIbHOM paboThl. B
XOJI¢ JICKIIH CTYJICHT JIOJDKEH BHUMATENIBHO CIYIIATh M KOHCTIEKTHPOBATh MaTepHAlL.

W3ydeHnne Hanbosee BaKHBIX TEM WIIN Pa3/AeoB TUCIUILUIMHBI 3aBEPIIAIOT J1a0OpaTOPHBIE U
MPAKTUYECKHE 3aHITHSI, KOTOPhIE 00ECIIEYNBAIOT: KOHTPOJIb MMOATOTOBICHHOCTH CTY/ICHTA; 3aKPETI-
JeHre yueOHOro MaTtepuala; IpuoOpeTEeHUE OMbITa YCTHHIX MyOJUYHBIX BBHICTYIUICHHUM, BEICHUS
JTUCKYCCHH, B TOM YHCJIC apTyMEHTAIIUU U 3aIUTHI BBIIBUTACMBIX ITOJIOXKEHHUI U TE3HCOB.

JlaGopaTtopHOMY 3aHSTHIO MPEIIIECTBYET CAMOCTOATENbHAs paboTa CTYACHTa, CBA3aHHAS C
OCBOGHHEM MaTepuaia, MOJYYeHHOTO Ha JIEKIHSIX, U MATepUAIOB, U3JIOKEHHBIX B y4eOHHMKAX U
y4eOHBIX TOCOOUSIX, a TAaK)KE JINTEpaType, PEKOMEHI0BAaHHOM MpernoaBaTesieM.



http://www.edu.ru/
http://www.xumuk.ru/
http://www.alximik.ru/
http://anchem.ru/
http://www.chemistry.ru/
http://www.rusanalytchem.org/
http://window.edu.ru/resource/664/50664/

Baxkneiiimmm ¢pakTopoM yCHemHOT0 YCBOCHUS MaTepuaia Mo AUCHUUIIINHE SBJISETCS CUCTe-
MaTU4YeCcKas U IeJIeHANpaBlIeHHas: caMOCToATeIbHas paboTa cryneHToB. OHa BKIIIOYaeT B ceOs pa-
00Ty IO OCBOEHUIO U 3aKPEIUICHUIO TEOPETUUECKOr0 MaTepraa Kypca, BhIIOJHEHUIO TEKYIIHUX 3a-
JTaHWI O MPAKTUYECKUM 3aHSATHUSM, HAIMMCAHUE OTYETOB B COOTBETCTBUM C MHIWBHIyaTbHBIM 3a-
JTaHUEM.

KauecTBO yueOHOI pabOTHI CTYIEHTOB MPEMOAABATENh OICHUBACT 1O PE3yJbTaTaM TECTH-
poBaHus, coOece10BaHus, 3allUThl OTYETOB 110 JaOOPaTOPHBIM paboTaM M BO MHOTOM OIpezesnsieT-
Csl € PUTMUYHOCTBIO ([ 9ero 3Ty padoTy HEOOXOAMMO IUTAHUPOBATH WIIH MPUICPKUBATHCS Pe-
KOMEHTyeMbIM rpadukaM) U y4eOHO-METOANIECKUM 00CCTICUCHHEM TUCIIUTUINHBI.

[IpenogaBatens yke Ha MEPBIX 3aHIATUAX OOBICHSIET CTyIeHTaM, Kakue (OpMbl 00ydeHHS
CJIeTyeT UCIOJIb30BATh MPH CAMOCTOSATEIFHOM U3YUEeHUU AUCIHUILTUHBL: KOHCIIEKTHUPOBAaHUE yueo-
HOM JIUTEpaTyphbl U JEKIMU, COCTABJICHUE CIOBAPEN MOHITUH U TEPMUHOB U T. .

B mporecce o0yueHus mpernoaaBaTeNid UCIONb3YIOT aKTUBHBIE (POPMBI pabOTHI CO CTYACH-
TaMU: YTE€HUE JIEKIUH, IPUBJICYCHUE CTYJCHTOB K TBOPUECKOMY MPOIECCY Ha JIEKIHSIX, POMEKY-
TOYHBIN KOHTPOJIb TyTEM OTPAaOOTKHU CTyJAECHTAMH MPOIMYIIEHHBIX JIEKIIUU, YIaCTUE B TPYIIOBLIX H
WHIUBUIYAIbHBIX KOHCYNbTAIUAX (cobecemoBaHum). DTH (HOPMBI CIIOCOOCTBYIOT BBIPAOOTKE Yy
CTYJIEHTOB yMEHHUs paboTaTh C Y4eOHUKOM W JHUTepaTypoil. M3ydeHue nuTepaTypbl COCTABIISET
3HAYUTEIbHYIO YacTh CaMOCTOSITEIBHOM pabOThl CTy/IeHTa. DTO OOJIBIION TPy, TpeOyIOUuil yCcH-
TUH WM KeNaHus CTyaeHTa. B camMom Hauyane paOoOThl HaJ KHUTOH BaXKHO OIPENCTUTh LETh H
HanpasyieHue 3Tol pabotsl. [IpountanHoe crieayeTr 3akpenuTh B naMatu. OAHUM U3 IPUEMOB 3a-
KpEIUICHHE OCBOEHHOTO MaTepuaia SBISETCS KOHCIIEKTHPOBaHUE, 0€3 KOTOPOTO HEMBICIIUMA CepPb-
e3Has paboTa HaJ nuTeparypoil. CucreMaTnyeckoe KOHCIEKTUPOBAHUE MTOMOTaeT HAyuyUuThCs Ipa-
BUJILHO, KPATKO M YETKO M3JIaraTh CBOMMH CIIOBAMU MPOYUTAHHBIA MaTepHal

CamocToATenbHYI0 paboTy cielyeT HauuHaTh C MepBBIX 3aHATUH. OT 3aHIATHA K 3a-HATHIO
HY>KHO PETYJISIPHO MPOYUTHIBATH KOHCIIEKT JICKIUI, 3HAKOMHTBCS C COOTBETCTBYIOIIMMU pa3zena-
MU y4eOHHKa, YUTaTh U KOHCIIEKTUPOBATD JIUTEPATYPY MO KAKJ0H TeMe NUCUUIINHBL. CaMocTos -
TenbHast paboTa IaeT CTYJCHTaM BO3MOXHOCTh PABHOMEPHO PaCIpeIeINTh HarPy3Ky, ClIOCOOCTBY-
et 6osee TITy0OKOMY M KaueCTBEHHOMY YCBOCHHIO yueOHOTO MaTepHuana. B ciydae HeoOXoauMocTu
CTYJEHTBI 00pAIIalOTCs 32 KOHCYIbTAIlMEl K IPETo1aBaTesio 0 BOMPOCaM C IEeTbI0 YCBOCHUS U
3aKpeIJICHHUS] KOMIIETEHIUH.

OcHoBHasl 11eIb CaMOCTOSITEIbHON pabOThI CTy/IEHTA NMPU U3YYCHUH TUCIHUILIMHBI - 3aKpe-
MUTh TEOPETUUECKHE 3HAHUS, MTOTYYEeHHbIE B MpOIlecce JIEKIIMOHHBIX 3aHATHH, a Takxke chOopMUpO-
BaTh PAKTHYECKUE HABBIKM CAMOCTOSITEILHOTO aHAN3a 0COOCHHOCTEH TUCITUTUINHEI.

OT4eThl MO MPAKTUYECKUM 3aHATUSIM O(QOPMIISIOTCS B COOTBETCTBUU C TPEOOBAHUSIMH, U3-
JIO)KEHHBIMU B METOJIMYECKUX YKA3aHUSX.

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJOTHH, HCI0JIb3yeMbIX NIPH OCYILECTBJIe-HUH
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUILIMHE, BKJIYas epedyeHb IPOrpaMM-HOro odecrneve-
HHS 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HE0OX0AMMOCTH)

Libreoffice oneparnmonnas cuctema Windows
AntuBupyc Kacnepckoro (uru ESETNOD)

12 Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /Il OCYILIECTB-JICHUS
00pa3oBaTeJILHOIO Mpolecca Mo JMCUHUIIHHE

Y4eOHast ayIuTOpus IS POBEICHUS 3aHIATUI JICKIIMOHHOTO THIA U Taboparopun Kadenps
GyHIaMEHTAILHOW XUMUU U XUMHYECKOW TEXHOJOTHH, OCHAICHHBIC y4eOHOW MEOeNbI0: CTOJIBI,
CTYJNbS 11 00y4aroIUXCsl; CTOM, CTYJ JUIS IIPEroiaBaTens; J0CKa.

JlaGopaTopHas mocynaa (mpoOupKH, KOJIOBI, MUTIETKH, OFOPETKH, OFOKCHI U JIp.).

JlaGopaTtopHoe 000pyZOBaHHE: AHATUTUYECKUE BECHI, TEXHO-XMMUYECKHE BECHI, MEIIAJIKH,
MarHUTHBIE MEIIAJIKH, TEPMOCTAThl, CYIIWIbHBIN MIKad, 3IIEKTpHUYecKas IUIMTKA, BOJSHAs OaHs,
MaclisiHas OaHs, mecyaHasi 0aHs, BBITSDKHBIC MTKa(dbl, BAKyYMHBINH Hacoc, pH-MeTp, KOHTyKTOMETp

BcnomorarensHoe 060pynoBanue (IITaTUBBI, XOJIOIUILHUKHA, TEPMOMETPHI H JIP.)

HaGop peakTuBOB 10 Ka)kJ0H J1abopaTopHOU paboTe.



13 OcobGenHoCcTH peajM3alui JUCUMILUIMHBI VIS HHBAJIU/I0B U JIMI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSAIMH 310POBbS

[Tpu o0ydeHuun U1 ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10POBBSI YUUTBIBAIOTCS UX WHIM-
BUyaJbHBIE Ncuxodusnueckre ocodeHHocTH. OOyueHrne HHBAINA0B OCYIIECTBIISETCS TaK)KE B CO-
OTBETCTBHUH C MHAUBHUIYAILHON MPOrpaMMOi peaduInTaliy MHBATH A (TIPU HATUYIHH).

Jna nuy ¢ napywenuem ciyxa BO3MOXKHO TpelOCTaBlIeHHWE yueOHOW MH(OpMaluu B BU3Y-
aIbHOM popmMe (KpaTKUii KOHCTIEKT JICKIMIA; TEKCTHI 3aJJaHui, Halle4aTaHHbIC YBETMUCHHBIM IIpUD-
TOM), Ha ayJAUTOPHBIX 3aHATHUSAX JOMYyCKAaeTCs MPUCYTCTBHE aCCUCTEHTA, a TakXKe CypJoNepeBOIYH-
KOB U TH(JIOCYPAONEPEBOAUUKOB. TeKyIHii KOHTPOJb YCHEBAEMOCTHU OCYILECTBISETCS B IMUCH-
MEHHOH (opme: 00ydaroLfiics MMCbMEHHO OTBEYAET Ha BOIPOCHI, MMCbMEHHO BBIMOJIHACT MPAKTH-
yeckue 3amaHus. Jlokman (pedepar) Takke MOXKET OBITh MPEJCTABICH B MUCHbMEHHOUW Gopme, Mpu
3TOM TPeOOBaHUS K COACPKAHUIO OCTAIOTCS TEMHU K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHUS MaTe-
puana (MOHATHOCTb, KAYeCTBO PEeUH, B3aUMOJICHCTBUE C ayJUTOPHEN U T. 1.) 3aMEHSI0TCA Ha COOT-
BETCTBYIOIINE TPeOOBAHMUS, MIPEABSIBIIIEMbIE K THCBMEHHBIM paboTaM (KauecTBO O(hOpMIICHHUS TEK-
CTa M CIHCKa JUTEepaTyphl, [PaMOTHOCTh, HAIMYUE WIUTIOCTPAILIMOHHBIX MaTepuasoB H T.1.). IIpo-
MEXKYTOUHAsl aTTeCTaIUs AJIs JIUI C HAPYIICHUSIMU CTyXa MPOBOJUTCS B MUCbMEHHOU (opme, mpu
3TOM HCIIONB3YIOTCS 00IIMe KpUTepuu olleHnBanus. [Ipy Heo6X0AMMOCTH BpeMsl MOATOTOBKH K OT-
BETY MOXeET OBITh YBEIUYCHO.

Jna nuy ¢ napywenuem 3penus NOMYCKAETCs ayAHallbHOE MpelocTaBlieHne HHPpopMaIu, a
TaKXe UCIOJIb30BAaHNUE HA ayIUTOPHBIX 3aHATUAX 3BYKO3AIHCHIBAIOIINX YCTPOUCTB (IUKTO(POHOB U
T.1.). Jlomyckaercs mpuCyTCTBHE Ha 3aHATHIX aCCUCTEHTA (IMIOMOIIHHMKA), OKa3bIBAIOIIETO 00y4Jaro-
IIAMCSI HEOOXOIUMYIO TEXHUYECKYIO TIOMOITb. TEeKyIIUil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS
B ycTHOU ¢opme. [Ipu mpoBeneHnr MPOMEKYTOYHON aTTECTAIMK JJIs JTUI] C HAPYIIICHUEM 3pEHUS
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOEeceI0BaHuUE 110 BOIIPOCAM.

Mna nuy ¢ oepanuyeHHbIMU BO3MONCHOCMIAMU 300P06bs, UMEIOWUX HAPYUIEeHUS ONOPHO-
08uU2camenbHO20 annapama, Ha ayIuTOPHBIX 3aHATHUAX, a TAKKE MPU NPOBEICHUH MPOLEAYpP TEKY-
IIETO0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTecTalliid MOTYT OBITh NPEAOCTaBICHb HE00-
XOJJMMbIE TEXHUYECKHE CPEACTBA (MEPCOHATBHBIA KOMITBIOTEP, HOYTOYK WMJIM IPYroil raJiker); J10-
MyCKaeTCs MPUCYTCTBHE aCCUCTEHTa (aCCUCTEHTOB), OKA3bIBAIOMIETO 00yJaronuMcs HE0OX0IUMYIO
TEXHUYECKYIO TIOMOIIb (3aHATH paboyee MeCTO, MePEeIBUTATHCS 0 ayAUTOPUH, IPOYUTATH 3a/1aHUE,
0(OpPMHTH OTBET, OOIIATHCS C MIPEMOTABATEIIEM ).
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Ilpunooscenue A

HepequL BOITPOCOB MOATOTOBKH K 3K3aMCHY C YKa3aHUCM OaioB

1. UTo Takoe MaJIOTOHHA)KHAsI XMMHUS U 3a4€M OHA HY>KHa?

2. OCHOBHBIE 33J]a4H, PEILIAEMON B TPOMBIIIJIEHHOW MAJIOTOHHAKHOW XMMHUH U UX KpaTKasl
XapaKkTEepUCTHUKA.

3. Cnenuduka peann3yeMbIX B MATOTOHHAKHOW XUMHUH MPOIIECCOB M KpaTKask XapaKTepu-
CTHUKa KaXJIOW M3 YKa3aHHBIX OCOOCHHOCTEH.

4. HeobxorMa Jiu JUTsi MaJTOTOHHAKHBIX XHMHUYECKUX MPOU3BOICTB MOOMEPAIMOHHAS 1
XUMHUKO-TeXHOJorn4eckast cxembl? OTBET 000CHYHTE COOTBETCTBYIOUIMMH apryMEHTaMH.

5. B gem coctouT cnenuduka annaparypHoro ohopmiIeHUSI XUMUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB JUIsl KPYITHOTOHHA)KHOT'O ¥ MAJIOTOHHA)KHOT'O ITPOU3BOJCTB?

6. Kakum 06pa3omM MOKHO TIOJIYYHT MPOAYKT, MOTPEOHOCTh B KOTOpOM mucuucisiercs 1,0
KI/T0/1, HO 6€3 HEero HeBO3MOKHO ()YHKIIMOHHPOBAHNE KPYMTHOTOHHAKHOTO MTPOU3BOICTBA?

7. YCTaHOBIEHO NPHU MPOBEACHUN NATEHTHOIO MOUCKA, YTO IS TOIYYEHUS TOTO UIH HHOTO
IPOIYKTa U3BECTHBI MHOTHE JECATKU CIIOCOOOB MOMyYeHHs. UeM cielyeT pyKOBOJCTBOBATHCS MPH
BBIOOpE crioco0a it KOHKPETHOM pean3allii B paMKax MOCTaBJICHHOM 1enn?

8. MatepuanbHblii 6anaHc MAJIOTOHHAKHOTO TPOU3BOJICTBA U YEM OH OTJIIMYAETCS OT MaTe-
puanbHOro OanaHca KPYMHOTOHHAKHOTO IIPOM3BOACTBA?

9 HackonbKO CHpaBeATUBO YTBEPXKICHHE: YeM OOJIbIIE pEeareHTOB 3arpy3Ku — TeM O0JIbIe
MPOAYKTA MOJTYy4EHO?

10. Xumuueckue GaKkTOphl BIUSHHS Ha BBIXOJ LIEJIEBOTO MPOTYKTA.

11. MaccooOmeHnHbIe (aKTOPBI BIUSHHS Ha BBIXOJ IIEJIEBOTO MPOIYKTA

12. CobmtoneHne TeMepaTypHOro pexkuMa MpoTEeKaHus IpoLiecca U BBIXO/ IIEJIEBOT0 Ipo-

IYKTa.
13.Cremnenb cOOTBETCTBHS aNapaTypHOro 0(pOpPMIIEHHS MPOLIECCa U BBIXOJ LIEIEBOTO MPO-

JYKTa.

14. Beinenenue 1ei1eBOro NpoayKTa B IPaKTUKE MaJIOTOHHAXXHON XUMUH.

15 Ouucrka neneBoro NpoaAyKTa B MIPaKTHUKE MaTOTOHHA)KHOW XMMHUHU.

16. OcHOBHBIE THIIBI TOAACPKAHUS PEKUMHBIX XapaKTEPUCTUK B MIPAKTUKE MATIOTOHHAXK-
HOU XMMMHH.

17 OcHoBHBIE HanpaBIIEHUS HCIIOIB30BaHHSI KAPOOKCHIIATOB.

18. OcHOBHBIE IyTH MOJTy4EHUs KAPOOKCUIATOB LIEIOYHBIX U HIEJTOYHO-3E€MEIbHBIX METall-
JIOB B XUMUYECKOH MPAKTHKE U UX KpaTKasi XapaKTepUCTHKA.

19. OcHOBHBIE IyTH MOJTy4€HHs KAPOOKCUIIATOB MOJIMBATIEHTHBIX U TSXKEJIBIX METAJJIOB B
XUMHUYECKON MPAKTUKE U UX KpaTKasi XapaKTepHCTUKA.

20. OcHOBHBIE ITyTH MOJTYYEHUS CUKKAaTHBOB U MX KpaTKas XapaKTepUCTUKA .

21. OcHOBHbIE HMHTUOUTOPHI HHKPYCTALIMU COJIEH KECTKOCTH U IyTH UX mony4yeHus. Kpat-
KH€ TEOPETUYECKNE OCHOBBI JOMUHUPYIOILET0 MpoLiecca, NOoONepaliioHHast CXeMa M MOAX0bI K
anmnapatypHoMy 0(hOpMIICHUIO

22. Turubutopsl aTMOc(hEepHON KOPPO3UH METAIIJIOB M CIUIABOB U KPAaTKask XapaKTEPUCTHKA
OCHOBHBIX ITyTEH UX MOIy4eHHUS.

23 TlosyueHne OCHOBHBIX COJIEH MEU U APYTHX METAIOB, UCIOIb3yEMBIX 110 Pa3IMUYHbIM
(YHKIMOHATIHHBIM HAMIPABICHUSM B CEJIHLCKOM X034KCTBE. BapraHThI M TEXHOJIOTMH MOJTYUYECHHUS HA
npumepe xaopokcuaa meaun (11).

3.8 CriocoOHbIe (HYHKITMOHUPOBATH B MAKPOITUKIMYECKUX CXEMaX OKHCIUTEIN TSKEIbIX
METAJUIOB, U X OCHOBHBIE XapaKTEPUCTUKHU U ITyTH MOTY4EHUS.

24 Tlonyuenune kKapOOKCUIIATOB METOJJOM OOMEHHOTO pa3iiokeHus. Bo3aMoxxHOCTH U rpaHu-
16l IPUMEHEHUS AJaHHOTo MeToAa. OCHOBHBIE TPEOOBaHMS K IPOJYKTY B JAHHOM METO/IE.

25. BapuaHThI TOOTIEPAIIMOHHBIX CXEM IIPU MOJIYYEHUU KapOOKCHUIATOB METOI0M OOMEHHO-
IO Pa3IOKEHMUSL.

26. CtouHbIe BOJIBI ITPH MOJTYYEHUN KapOOKCHIATOB METOI0M OOMEHHOTO PA3JIOKEHHS U
paboTa ¢ HUMH.



27. TeopeTnyeckne OCHOBBI MOTYUYCHHs KAPOOKCHIIATOB METOJOM OOMEHHOTO Pa3JI0KEHHUS.

28. AnmapatypHoe opopMIIEHHE MTOTy4YeHHsI KApOOKCUIIATOB METOJJOM OOMEHHOTO pa3Jio-
KEHUSL.

29. TeopeTndeckne OCHOBBI, TOOTIEPALMOHHBIE CXEMBI M 0A30BBIE PEXKUMBI, XapaKTEPUCTH-
KU TIOJTy4EeHUS! KapOOKCHIIATOB METAJIIOB PSMBIM B3aMMOJICHCTBHEM OKCHJIOB, THAPOKCHIOB U
KapOOHATOB METAJJIOB C KAPOOHOBBIMH KHCIIOTaMH B YCJIOBUSAX MEXaHUYECKOW aKTHBALIUU TPOIIec-
ca.

30. OcHOBHBIE TOJXOBI K aNapaTypHOMy O(QOPMIICHHIO MOIY4YSHHsI KAPOOKCUIIATOB TSXKE-
JBIX METAJUIOB M3 UX OKCUAOB, THAPOKCHIOB M KApOOHATOB B MEXaHOXMMHUECKOM B3aHMOICHCTBUH
¢ KapOOHOBBIMH KHCIIOTAaMH

31. [Nomyyenne kapOOKCHIIATOB U3 METAJUIOB KaK BTOPUYHOTO ChIpbs. BapuaHThl, TeOpeTH-
YeCKHEe OCHOBBI M OOIIME MOXO0/IBI K anmapaTypHoMy odopmiieHHIo nponecca. [IpenmymiecTsa,
HEIOCTAaTKU ¥ TPAHUIIBI TIPUMEHUMOCTH TpoIiecca.

32 PaccunTaTh 3arpy3Ky peareHTOB Ha MOJydyeHue My [eJIEBOT0 KapOoKkcuiaara MeTo-
JOM......... , €CJIM U3BECTHO, YTO TOTEPHU MPOYKTA IPU BBIICICHUH .......... COCTaBIsieT .....%, a
ri1yOMHa pacX0/I0BaHUS PeareHTa B HEAOCTATKE ....... % Tpu U30UPaTETBHOCTH IO LIEJIEBOMY IPO-



[LOKYMEHT NoANMCaH NPOCTOi 3NeKTPOHHOM NOANKUCHIO
MHbopmauus o Bragenbue:

OUO: Panonos Metp Anekceesny AHHOTANHSs K papoueii mporpamme
JlomxHocTb: aekan EHO

flara nonnmycamn: II'OB'Z%Z?I.W‘%HHLI «Teopeanecmae OCHOBBLI IIpoueccoB Hsﬁpannmx rJ1aB XUMHYECKOH
YHUKanbHbIA NPpOrpaMMHbIN KtoY: 1O M

edeecdbd183f7649d0e3EE3c230c6662946c7c99039b2b268921fde408?f%.glO

OBJIaJICHUE 3HAHUSMHU B 00JIACTH TEOPUM XMMHUECKUX IIPOLIECCOB, OBJIAZICHUE HAaBbIKAMU
IIPUMEHEHHUS TEOPETUYECKUX 3aKOHOB K PEHICHHUIO IIPAKTUYECKUX BOIPOCOB XUMUYECKONW TEXHO-
JIOTUH; 3HAKOMCTBO C COCTABOM M CTPYKTYPOH XUMUYECKOTO IIPOU3BOJCTBA;

3aga4yu M3yYeHUs TUCHHUILINHBI:

M3y4YeHUE 3aKOHOMEPHOCTEN XMMMYECKUX IPEBPALICHUN B YCIOBUAX IMPOMBILUIEHHOTO
IPOM3BOJICTBA; 00yueHHE COBPEMEHHBIM METO/aM aHajK3a; pa3padoTKa M CO3/aHUE ONTHMAIIb-
HOW OpraHu3aluy XUMUYECKUX U XMMHUKO-TEXHOJIOIMYECKHUX IIPOLECCOB; OBJIAICHUE OCHOBHBIMU
MeTOoaMu (PU3UKO-XMMHYECKOTO IKCIIEPUMEHTA; pa3BUTHE WHKEHEPHOTO XMMUKO-TEXHOJIOTHYe-
CKOT'O MBIIUICHUS U PYAHULINN IIPU AHATIU3€ U CUHTE3€ XUMHUKO-TEXHOJIOTHYECKUX MTPOLECCOB U
cucTeM

Komnerenuuu, popmupyemsblie B pe3y/ibTaTe 0CBOCHHS JHCIHIIIHHBI
[TK-1.1 CamMOCTOSTENIEHO OCYIIECTBIISIET COOP M CHCTEMAaTH3aIlHsI HayYHO-TeXHIUYECKOH HHpOp-
Maluu
[1K-5.1 Beaér KOHTpOJIb IPOBEACHUS SKCIIEPUMEHTATIBHBIX PA0OT 110 OCBOSHUIO HOBBIX TEXHOJIO-
TUYECKHUX IIPOLECCOB

Pasjaenbl 1M CHUIIHHBL:

TUIIOBBIE IPOLECCHI XMMHUYECKOM TEXHOJIOTMH, COOTBETCTBYIOLME anapaTbl U METObI UX
pacyera; METO/Ibl TOCTPOEHUSI IMIIMPUUYECKHUX (CTATUCTUYECKHUX) U (PU3HKO-XMMHUYECKHX (Teope-
TUYECKUX ) MOJIETIeH XUMUKO-TEXHOJIIOTHIECKUX TPOIIECCOB; METO/bl HACHTU(DHUKALIMN MaTeMaTH-
YECKUX OINMCAHUI TEXHOJIOTMYECKUX IIPOLECCOB HAa OCHOBE HKCIIEPUMEHTAIBHBIX JaHHBIX; Me-
TOJIBI ONTUMHU3ALNU XUMUKO-TEXHOJIOTUIECKUX TIPOIIECCOB C MPUMEHEHUEM IMITHPHUYECKUX /WK
(U3UKO-XMMUUYECKUX MOJIeNIel; OCHOBHBIE IPUHLIUIIBI OpraHU3allui XMMUYECKOT0 IPOU3BO/ICTBA,
€ro MepapxuuecKkod CTPYKTYpbl, OOIIMe 3aKOHOMEPHOCTH XMMHUYECKHUX IPOLIECCOB; OCHOBHBIE
XUMHYECKHE NPOU3BOJICTBA; OCHOBBI TEOPUU IIPOLIECCA B XUMHUUECKOM PEAKTOPE; CXEMBI IIPOU3-
BOJICTBA 33JaHHOTO TPOJIYKTa; TEXHOJOrmYecKas 3(p(eKTUBHOCTh POU3BOJCTBA; THUII PEAKTOPa
Y pacueT TEXHOJIOTMYECKHUX MapaMeTpoB AJIS 3aJJaHHOTO IIPoLecca; MapaMeTphl HaWIy4dlIei op-
TFaHU3alMK IpoLecca B XMMUYECKOM PEAKTOPE; OCHOBHBIE CTATHYECKUE U JUHAMUYECKHE XapaK-
TEPUCTHKU 0OBEKTOB; MPUOOPHI IS TUATHOCTUKU XUMHUKO-TEXHOJIOTHYECKOTO Mpolecca.
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Pa6oyas mporpamMma JHCIHUILIAHEI cocTaBlieHa B cooTBeTcTBUM ¢ PI'OC BO -
OakasiaBpuar (CrelnaliuTeT, MarucTparypa) 1o HalpaBIeHHIO TTOATOTOBKU(TIO
crenuaibHOCTH) 18.03.01 XuMUdeckas TEXHOIOTHS Ha OCHOBAaHHWM y4eOHOrO IIaHa
OIIOIT BO 18.03.01 Xumudeckasi TEXHOIOTHS, HAIPABIEHHOCTD "X UIMHKO-
TEXHOJIOTHYECKOE TIPOU3BOJCTBO", 0JOOPEHHBIM Y YeHBIM COBETOM YHHUBEPCUTETA
(mpoTtoxon Ne9 «25» 06 2021 r)

Pabouas mporpamMma JUCIUILTMHEL 00CyXIeHa U peKOMEeH[0BaHa K pealli3allii B
obpazoBarenbHOM mporiecce 1 06ydenus ctyaentos o OIIOIT BO 18.03.01
XuMu4ecKasi TEXHOJIOTHS, HAalIPaBI€HHOCTh " X MIMHKO- TEXHOJIOTHYECKOE
IIPOU3BOACTBO" HA 3aceaHuH Kadeaps! pyHIaMeHTaNbHON XUMUN U XUMUYECKON
TexHooruu «31» aBrycra 2021 r., mpotoxon Ne 1.

3aB. kapenpond®XuXT % "‘\ﬁB.KyBapnnH

PazpaboT4uKIIpOrpamMmel, :
K.X.H., IOLIEHT %WK I'.B.Bypsix

JupekTop Hay4yHOH OGMOIHOTEKH W

Pabouast nporpamMma JUCLHUIUIMHBI IIEPECMOTPEHa, 00CyXIeHa 1 peKOMeHI0BaHa
K TPUMEHEHUIO B 00pa30BaTeNbHOM IIPOLECCe Ha OCHOBAHUH y4eOHOTO IiiaHa
HampasyieHus noarotoBku 18.03.01 Xumrdeckas TeXHONOTUSA, OA0OPEHHOTO Y YEHBIM
COBETOM YHUBEpPCHTETa MPOTOKON No_ « » 20 I. Ha 3aceJaHuU

kadenpsl
(naviMmenobanné KaQeapEl, fara, HOMep IPOTOKONa)

3aB. xadenpoii

Pabouast mporpamMma JUCHUILIAHBI IEPECMOTPEHA, 00Cy XK IeHa i peKOMeH/I0BaHa
K PUMEHEHHUIO B 00pa30BaTeIbHOM IIpoLiecce Ha OCHOBAHUH YUeOHOTO IUIaHa
HanpasieHus moAaroToBku 18.03.01 Xumuyeckas TeXHONOTHS, OJOOPEHHOTO YUEHBIM
COBETOM YHHBepcHUTeTa MPOTOKONI Ne  « » 20 T. Ha 3aceJaHUU

Kadeapel
(HaHMCHOBaHHé Kaibc.upm, Jara, HOMEpP rlporoxona)

3aB. kadeapoit

Pabouvas mporpamMMa AUCHUIUIMHBI IEpECMOTpPEHa, 00CykIeHa i peKOMeH/I0BaHa
K MPUMEHEHHUI0 B 00pa30BaTeIbHOM Ipoliecce Ha OCHOBAaHUH Y4eOHOTO IIaHa
Harpasienus noarotoBku 18.03.01 Xumudeckas TeXHONIOTHSA, OTOOPEHHOTO YUYeHBIM
COBETOM YHUBEpPCUTETA ITPOTOKONI No_ « » 20 . Ha 3aceJlaHuu

kadenpsr
(HauMeHOBaHNE KaQEApEl, aTa, HOMED TIPOTOKO/A)

3aB. kadenpoit

Pa6ouas nporpamMma TUCIUILIAHEL IepecMOTpeHa, oOCyXaeHa i peKOMeHI0BaHa
K MpUMEeHEHHUIO B 06pa3oBaTeIb-HOM IIpoliecce Ha OCHOBaHUM y4eOHOTO IaHa
HanpasieHusa nmoarotoBku 18.03.01 Xumuueckass TeXHONOTHUSA, 0I0OPEHHOTO YUeHBIM
COBETOM YHUBepcUTeTa MpoToKOoI No_ « » 20 T. Ha 3aceJaHuu

kadenpsl
(HauMeHOBarWE Kaeaphl, Jara, HOMep IPOTOROIA)

Dan FrathammAacy



1 Heapb u 3axauyu qnucuunannbl. [lepedyensb miianHupyeMbIx pe3yJabTaToB 00y4eHHs 110
AMCUMILINHE, COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOECHUSI OCHOBHOI1 npodec-
CHOHAJILHOM 00pa30BaTeIbHOI MPOrpaMMbl

1.1 eab AucuMNJINHBI

dopmupoBanue MpodhecCHOHATBEHON KYIbTYphI, TOJ KOTOPOW MOHUMAETCS TOTOBHOCTH U
CIOCOOHOCTH JTMYHOCTH MCIOJIb30BaTh B MPO(HECCHOHATILHOMN IeATEeILHOCTH TPHOOPETEHHYIO COBO-
Ky[IHOCTb 3HaHWW, YMEHUH W HaBBIKOB Juii oOecrieueHust OecnepeOoifHONW pabOThl XUMHUKO-
TEXHOJOTHYECKHUX POU3BOICTB

1.2 3agaun TUCHUILIHHBI

COB

1 OOyuenmne NpPOTrHO3UPOBAHUIO PA3BUTHUS PA3TUYHBIX XUMHUKO-TEXHOJOTHUECKUX MpoIec-

2 OBnajgeHue METOAUKON MPOBEACHMSI KOHTPOJIS [IapaMeTPOB MPOBEACHUS PA3IUYHbIX XU-
MHUKO-TEXHOJIOTUYECKUX MPOLIECCOB
3. ®opMHUpOBaHNE HABBIKOB OPTaHU3AIMH SKCILTyaTallud U KOHTPOJISI COCTOSIHUS IPOU3BO/I-
CTBEHHOT'0 000PY/I0BaHHUSI.
4. W3ydyeHue METOAOB HWICHTU(UKAIMK M ONpPENeNeHUs COAep)KaHUs BEIIECTB Ha
KOHKPETHBIX MPOU3BOICTBEHHBIX y4acTKaxX MPEANpUsSTUH.
5. Ilonydenue omnbiTa ydacTust B paboTax B 00JAacCTH MCCIENOBAHUS PA3IMUYHBIX XHUMHKO-
TEXHOJOTMYECKHUX MPOIIECCOB
1.3 IlepevyeHpb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS 0 JUCIHHUIINHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHMSI OCHOBHOW MNPo(hecCHOHATILHONH 00pa30BaTeILHOM
NMpPorpaMmbl

Tabmuua 1.3 — Pe3ynbraTsl 00y4eHHs 0 JUCHUIUINHE

IInanupyemvie pesynromamol 0C80€HUS Koo IInanupyemvie pesynomamol
OCHOBHOU NPOGheCcCUOHANbHOU U HAUMeHOoB8aHue 00yueHus no Oucyuniume,
00pazosamenbHol NPOSPAMMbL uHOuUKamopa COOMHeceHHble ¢ UHOUKAMOPA-
(Komnemenyuu, 3aKpenieHHvle docmudiceHust MU QOCUICEHUSL KOMNemeHYUll

3a OUCYUNTIUHOUL) KoMnemeHyuu,
KOO HauMeHO8aHue 3aKpenIenHo2o
KOMNnemeHyuu KOMNnemeHyuu 30 OUCYUNTUHOUL
IK-1 ... [IK-1 Crioco6en [TIK-1.1 Camocros- 3nams: xputepun oTdbopa
OCYIIECTBJISITH COOp U | TEITBHO OCYIICCTBIISIET | HAYYHO-TEXHUIECKON HHPOP-
CUCTEMaTHU3AIUIO cOOp U cucTemMaTH3a- | Maluu
Hay4YHO-TEXHUYECKON | I[UI0 HAYIHO- Ymems: ocymectBisITE COOp M
uH(poOpMaNUY A pa3- | TEXHUYECKOH MHPOp- | CUCTEeMATU3AIHIO HAYIHO-
pabOTKH METOIHUK Maluu TEXHUYECKON MHMOpPMAITH IS
KOMIUIEKCHOTO aHaJH3a pa3paboTKu METOUK KOM-
CTPYKTYPBI U CBOWCTB MJIEKCHOTO aHaJIn3a CTPYKTYPhI
MaTepuasoB Y CBOWMCTB MaTepHaJOB
Bnaoemo (unu Umemo onvim
oeamenbHOCmuU): CaMoCTOS-
TEIBHO OCYIIECTBIIATH COOp U
CUCTEMAaTH3AINI0 HAYYHO-
TEXHUYECKON MHMOpPMAITH IS
pa3paboTKu METOUK KOM-
MJIEKCHOTO aHaJIn3a CTPYKTYPhI
U CBOMCTB MaTe€pUasoB
[1K-5 ... IIK-5 Criocoben I1K-5.1 Benér xoH- 3namp: TPUHITUIIEI KOHTPOJIS
OCYUIECTBIISITh KOH- TPOJIb MPOBEACHUS COOTIOICHHSI TEXHOJIOTUIECKON
TPOJIb COOJTFOACHHUS AKCTICPUMEHTAIBHBIX | AUCITUTUTMHBI U TPABUIILHOM
TEXHOJIOTUYECKON ANC- | padOT IO OCBOCHUIO AKCILTyaTaIui 000pyI0BaHUS
IUTUTAHBI ¥ TIPABUITb- HOBBIX TEXHOJIOTHYC- | JUIS IPEAYNPEKACHUS U YCTpa-




ITnanupyemvle pesynvmamol 0C80eHUs
OCHOBHOU NPOeCcCUOHANbHO
00pa308amenbHol NPOcPAMMbl
(komnemenyuu, 3aKpenieHHbie

3a OUCYUNTIUHOUL)

K00 HAUMEHOo6aHUE
KomnemeHnyuu KomnemeHnyuu

Koo
U HAUMeHOoB8aHue
uHouUKamopa
docmudiceHust
KOMnemenyuu,
3aKpenieHH020
30 OUCYUNTIUHOTL

IInanupyemvle pe3yromamoi
00yyeHuUss no OuCyunIuHe,
COOmMHeceHHble ¢ UHOUKAmopa-
MU QOCMUMICEHUS KOMNEemeHYUll

HOM DKCILIyaTaluu
000pyIOBaHUS TSI
MIPEeIYIPEKACHUS U
yCTpaHEHHIO Opaka

CKHX TIPOLIECCOB

HeHHIo Opaka

Ymems: ocymiecTBAATH KOH-
TPOJb COOJIOICHUS TEXHOJIOTH-
YeCKOW JUCIUIUIMHBI U TIpa-
BUJILHOM JKCILTyaTaIluu 000py-
JOBaHUSI ISl IPEAYIPEKICHUS
U YCTpaHEHMIO Opaka
Bnaoemo (unu Hmemo onvim
desamenvHOCmMu): HaBbIKAMU
OCYILIECTBIECHUSI KOHTPOJIS CO-
OJTFO/IEHUST TEXHOJIOTUYECKOM
JUCHUIUTMHBI U TPABUIILHOM
HKCIUTyaTaIlui 000pyIOBaHHS
JUIS IPeNYNPEXACHUS U yCTpa-
HEHHIO Opaka

2 Yka3aHue MecTa TUCHHUILIMHBI B CTPYKTYpPe OCHOBHOM

TeJILHOM IPOrpamMMBbl

npogeccuoHaILHONH 00pa3oBa-

JucnumumHa «TeopeTndeckre OCHOBBI H30paHHBIX IJ1aB XUMUYECKOH TEXHOIOTHN» BXOAUT
B 4acTh, GOPMHUPYEMYIO YIACTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHH O0s1oka 1 «/[uctummuaer (Mo-
JyJIM») OCHOBHOM NpodeccHoHabHOM 00pa3oBaTeIbHON MPOrpaMMBbl — IPOrpaMMbl OakataBpuaTa
(cnetmanurera, maructpatypbl) 18.03.01 Xumuueckas TEXHOJOTHS, HAMPABIECHHOCTH (MIPOQHIIb,
crienuanu3anys) «X1UMHUKO-TeXHOIOTHYECKOE MMPOU3BOJICTBOY. JIMCIUIIIMHA H3ydaeTcs Ha 4 Kypce

3 O0beM AUCHUILUIMHBI B 324€THBIX eIMHULIAX € YKa3aHMEM KOJINYecTBa aKaJeMUYecKUX
WIM ACTPOHOMUYECKHX YACOB, BbIIEJCHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcs ¢ npenoaa-
BaresieM (10 BUAAM Y4eOHbIX 3aHATHIT) M HA CAMOCTOSATEIbHYI0 Pa0oTy 00y4aroImXxcsi

OO6mast TpyaoeMKOoCTh (00beM) AUCHUILIMHBI cocTaBisieT 12 3aueTHbIX enuHull (3.e.), 432

aKaICMUYCCKHUX YacCOB.

Taomuua 3 — O0bpeM IUCIHUIIINHEI

Bcero

Bunsl yueOHoM paboThI ’

ARy P 9acoB
OOu1ast TPyA0€MKOCTh IUCIUIITUHBI 432

3aHATUH (BCEro)

KonrakTHas pabora oOyJaronuxcs ¢ mpernojaBaTeieM Mo BUIaM YICOHBIX 182,3

B TOM 4YHCIIE: 34,24
JIEKIUU 6
71a00paTOPHBIE 3aHITHS 14
MIPAKTHYECKUE 3aHITH 14

CamocrositenbHas pabota o0ydaronmxcs (BCero) 379,76

KoHTposb (MoAroTOBKA K 9K3aMEHY) 18

KonTaktHas padora mo npomexxyrognoi arrecranuu (Bcero ATTKP) 0,24




Bunsl yueOHoI paboThI

Bcero,
4acoB

B TOM YHCIJIC:

3a4€CT

HE MPETYCMOTPEH

3a4eT C OLICHKOU

HE MPETYCMOTPEH

KypcoBast paboTa (IpoeKT)

HE MPETYCMOTPEH

9K3aMeH (BKJIIOYasl KOHCYJIbTAIMIO IEPE]] 3K3aMEHOM)

0,24

4 Conep:xaHue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE 0 TeMaM (pa3/esaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKUX YacOB U BUAOB y4eOHbIX 3aHATHIA

4.1 Cogepxanue quc

IUIIJINHBI

Ta6muma 4.1.1 — Conepxanue AUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (paszaesiam)

Paznen (Tema) muc-

Ne Conepxxanue
IIUTUTHHBI
1 2 3
7 cemecTp
1 UTo moHMMAIOT O/ Ha3BaHMEM MalloTOHHaxHas xumus. [llupora accop-

OcoOEHHOCTH TEXHOJIO
TUYECKOro mpolecca
KPYITHOTOHHAXHBIX H

TUMEHTA MOJy4aeMbIX BEIIECTB U KOMIIO3UIMHN CHEUHUATBLHOIO Ha3Have-
Hus. KpynmHOTOHHa)KHBIE U MaJIOTOHHAKHBIE TTPOU3BOJICTBA XUMHUECKOI
MPOMBIIIJIEHHOCTH M UX crneunduueckue ocodeHHoctu. [loonepanmon-

2  |MaJOTOHHAXXHBIX MPO- HBIE CXEMbl KOHKPETHBIX IIPOLIECCOB U CIENU(UKA UX pealu3aluy B Ja-
M3BOJICTBA XUMHUYECKOHOOPATOPUH, Ha MWJIOTHBIX YCTAaHOBKAaX, B YCIOBHUSX MPOMBIIUIEHHOTO
TPOMBIILIEHHOCTH MPOU3BOJICTBA. TEXHOJOrMYECKHX CXEMBI IPOM3BOJCTBA, OTIMYHE OT|

MOOTEPAIIIOHHBIX CXEMBI

3 UTO BXOJUT B CCOPTUMEHT MAJIOTOHHAXXHBIX XUMUYECKUX MPOU3BOJICTB.

4 MHauBUyanbHbIE XUMHUUECKUE BEIIECTBA M(MIM) KOMIIO3HUIMU OMpee-

5 IIEHHOTO cocTaBa M Ha3zHaueHUs. OCHOBHbBIE MPEICTABUTENU acCOPTHU-

6 MEHTa: Maclia, KOHCUCTEHTHbIE M MHOT'O TUIA CMa3KH, KpacUTEeNH JUIs

TEKCTUJIBLHBIX MAaTEpPHaliOB, KOXXM W HHBIX TOJUIOKEK, KaTaln3aTOpBI,
ACCOPTHMEHT MaJlO-  [MHUIIMATOPBI, MHTUOUTOPHI PA3IMYHBIX XUMHUYECKUX MPOIECCOB, CTAOU-
TOHHAXXHBIX XUMHUYE- [TU3ATOPHI M CBETOCTAOMIN3ATOPBl PA3IUYHBIX MAaT€pPHaIOB, CUKKATUBBI,
CKUX MPOU3BOJICTB 0TOENTMBATENN, MOIOIINE CPEICTBA, CYOCTAHIIMH JICKAPCTBEHHBIX Ipera-
7 [paToOB, MHTUOUTOPBI OTIOKEHUI COJIel )KECTKOCTH U KOPPO3UH, pa3iIny-
HbIE KOMILJICKCHI, BCIOMOTaTeNbHbIE BEIIECTBA B TEKCTUILHOM, PE3UHO-
BOM U KO>KEBEHHOM IIPOM3BOJICTBAX, PAa3IMUHbIE aICOPOEHTHI, T00aBKY
CHEIHaIbHOTO Ha3HAUYEeHUsI, CPeicTBa OOpbOBI C BPEAUTENSIMU B CEJIb-

CKOXO35IIICTBEHHOM ITPOM3BOJICTBE U T.JI.

8 |[lepmoguueckue u He-[[leproguyeckre U HEMpepbIBHbIE MPOLECCH B MAIOTOHHAXHBIX MPOU3-

9  [pepbIBHBIE IMPOLECCHIBOICTBAX U 00OOCHOBAHUE LIEIECOOOPA3ZHOCTU KakIoro u3 Hux. OO0Imue]
B MaJIOTOHHAKHBIX [[TOAXO0/IbI 1 KOHKPETHbIE BapHAHThI
IPOM3BOJICTBAX

10 |AnmaparypHoe odhopM-AnmaparypHoe 0GOpMIICHHE IMPOIECCOB MAJTOTOHHAKHOW XHUMHHU. Oc-

11 |1eHHWe MpOIECCOB Ma- [HOBHBIE TUIIBI HCIOJIb3YyEMBIX PEAaKTOPOB M HauboJiee pacmpoCTpaHEH-

12 [IOTOHHAXKHOM XUMHUH [HbIE CXEMbI OJepKaHUS 3aJaHHOTO TEMIIEPATypHOTO peXXUMa, CUCTEMA]

MepeMeIInBaHus, TO3UPOBKM MCXOJHBIX PEAareHTOB, BOA0OOECIICYCHHUE,
BOJIOMIOATOTOBKH, BBIICJICHHS M OYMCTKH LIEJIEBBIX MPOAYKTOB

13 |Crmenuduka tekymiero |(Crenuduka TEKymero KOHTPOJIS 32 XOIOM MIPOM3BOJICTBA B MaJIOTOH-

14 |KOHTPOJA B MAJOTOH- |[HAXKHOU XUMUU
Ha)KHOW XUMHH

15 Metoabl u3ydeHus Kak n3y4arh TEXHOJOTMYECKHE MPOLECCH MAJTOTOHHAXKHON XUMHUH? Me-

16 [mpoleccoB MaOTOH- [0 mpocToro nepedopa. Ero BoamoxkHocTH U orpanuueHus. [lo xumu-




17 |Ha)XHOI XUMHH YECKOW MPUPOJIE MOJYYaeMbIX COeIMHEHUM. MHbIe MPUHUIUNBI U MOIXO-
bl
18 |Ces3p HUP c u3yuenn-{Hackonbko yMecTeH BBIOOp /I M3Y4YCHHs] KOHKPETHBIX MPOHU3BOICTB C
€M KOHKPETHBIX npons-remarukoil HUP npenonaBaTeneil, acnupaHTOB ¥ COTPYIHUKOB Kadenpbl
BOJICTB OXuXT n nouemy?
8 cemecTp
2 3
1 |KapGokcunarel Me- |KapOokcunarel METauIOB B MaJTOTOHHXHOM XUMUU. OCHOBHBIE CEphbI
TaJJIOB B MAJIOTOH-  [MCIOJIb30BaHUS 3TUX MPOAYKTOB. OOBbEeMbI IPOU3BOJCTBA U JUHAMHKA UX
HaXHOW XUMUH M3MEHEHUS B MTOCJIEIHUE TOJIbI.
MeTo 0OMEHHOTO pasioKeHusl Kak JOMUHHUPYIOUINI criocod mosyuyeHus
KapOOKCHUIIATOB MOJIMBAJICHTHBIX M TSHKEJIBIX METAJJIOB, €T0
2 0Cc00EHHOCTH, OpYTTO-TIOONEpAllMOHHAs CXeMa, IYTH YIpPaBICHHS, Ipa-
3 HULBl PUMEHEHMS, IPEUMYIIECTBA U HEJOCTATKHU.
4 - MIOJTy4Y€HUE IMYyTEM HETOCPEACTBEHHOTO, BKIIIOYAsi U MEXaHOXUMHUYECKOE,
5 B3aMMOJICHCTBUS OKCHJIOB, TUAPOKCUIOB U KapOOHATOB METAIJIOB C Kap-
OOHOBBIMH KHCTOTaMU. POib MPUPOABI KUCIOTHI, PACTBOPUTENS M KaTa-
au3atopa B TakoM Impouecce. bpyTTo-noonepanvoHHas cxema M €€ oc-
HOBHBIC 3Tambl. JJOMUHUPYIOMIUI TUIT peaKTopa U O0IIKe TMOIXObI K arl-
napaTypHomMy oQopMiIeHHIO. [ paHUIbI TPUMEHUMOCTH. IPEUMYILECTBA U
OcHoBHBIE CIocobbI | PaTYPHOMY Gop P p PeHMyII
HEJIOCTATKU
MOJTYYCHHST KapOOKCH >
6 - TIOJTyYeHHE HENMOCPEJACTBEHHBIM B3aHUMOJICHCTBHEM METAIIJIOB M KapOo-
TaTOB M UX XapakKTe-
HOBBIX KHCJIOT
pUCTUKA
7 - MIyTeM OKHCJICHHsI METAJVIOB WX OKCHUJIAMHU, THAPOKCHIAMH W (UJIH) CO-
JSIMH 3TOTO K€ METaJllla B COCTOSIHMM 00Jiee BBICOKOW B COTIOCTABICHHUH C
MIPOJYKTOM CTENEHU OKHUCIEHHUs MeTauia. lcnosib3oBaHne OTXOIOB Me-
TaJUIOB U MPUPOJIHBIX COEIUHEHUN B TAKUX MpoIeccax
8 -[I0JIy4Y€HHUE IUIABJIEHBIX U PAaCTBOPUMBIX CUKKaTUBOB. [loonepannoHHbie
9 CXEeMBI TaKHX IPOU3BOJICTB M MX 0COOCHHOCTH. [IpemmymiecTBa, HEHO-
CTaTKH M TPaHUIbl IPUMEHUMOCTH JAHHOTO METO/1A.
10 -Ipyrue, BKJIOYass U KOMOMHUpPOBAHHbIE MYTH IMOJyYeHHs KapOOKchia-
TOB. [IpenmyniecTBa, HEIOCTATKU U TPAHULIBI UCIIOJIB30BAHUSI HEKOTOPBIX
U3 HUX
11 |OcuoBHble criocoObl  |[lomydeHre OCHOBHBIX COJICH TSKEIbIX METAJIJIOB Pa3IUYHBIMH CIIOco0a-
12 |momydeHusi OCHOBHBIX [MU. [ToonepanoHHbIe cXeMbl OCHOBHBIX HAIpaBJICHUI JAHHOTO BapHUaH-
13 [(comell TsbKENbIX Me- |Ta. Pacnpoctpanenue. [IpenmyiecTBa, HEIOCTATKW M TPAHUIBI TTPUMeE-
14 [raniaoB HUMOCTH KaXXI0I'0 U3 HUX
Ta6muma 4.1.2 — ConepxaHue AUCITUIUTMHBI U €0 METOAMYECKOe 0OecrieueHre
®opmsI Te-
Buib! ASATENBHOCTH | YyeGHo- p
KYIIEro KOH-
METO/IH-
No Tposs ycne- |Komme-
Paznen (Tema) TUCIUTUTMHBL ek | No YECKUe
n/m ) ~ | Nenp. |yarepma- | BAEMOCTH (o | TeHITMMN
yac | a0. P HENESIISIM ce-
JIBI
MECTpa)
1 2 3 4 5 6 7 8
7 cemecTp
112 3 |4 5 6 7 8
[K-1
OcoOeHHOCTH TEXHOIOTMYECKOro mpouecca | 2 | /6 | Nol V1-y3 s
KPYIHOTOHH2KHBIX U MAJIOTOHHAXKHBIX MPO- K
U3BOJCTBA XUMHUYECKOU NIPOMBIIITIEHHOCTH Nel | Nel Y1-Y3 C 3] ]




Y1-V3 C,3J1 [IK-5
ACCOPTUMEHT MaJIOTOHHAXKHBIX XUMUYECKIX Nel 1 Nel y1-y3 €31 I
MIPOU3BOJACTB v1-y3 €3
Y1-V3 C,3J1 | IK-1
Y1-V3 C,3J1 [IK-5
[lepuoauueckue U HEMPEPHIBHBIE TTPOLIECCHI V1-V3 C .31 %ﬁi
B MaJIOTOHHAXKHBIX MPOU3BOJICTBAX Nol Nel V1-V¥3 C.3J1 ;'IK-l
AnmaparypHoe opopMIIEHHE TTPOIIECCOB Ma- | 2 - V1-V3 C.3J1
JIOTOHHAKHOM XUMUH V1-V3 C .31
Y1-V3 C,3]1
Crienuduka TeKymero KOHTpOJIs B MaJo- Y1-V3 C,3J1 [IK-5
TOHHAKHOM XUMUH V1-V3 C 3]
MeTo bl U3y4eHHUs TPOLIECCOB MATOTOHHAXK- No2 V1-V3 C .31
HOM XMMUH V1-V3 C .31
Y1-V3 C,3]1
OCHOBHBIE CTIOCOOBI MOTYYEHUS KApOOKCUIIATOB U VI-V3 | C 31
WX XapaKTepUCTHKa
Y1-¥3 | C3]1
2| Ne2 | Ne2 [ VI-V3 [ C 30| B
Y1-¥3 | C.3]1
Y1-¥3 | C3]1
Y1-¥3 | C.3]1
3JI —3amuTa nabopatopHsix pador, C —cobecemoBanme
4.2 JlaboparopHble padoThbl M (WIH) NPAKTHYECKHE 3aHATHS
4.2.1 JIaGopaTopHbie padoThI
Tabnuua 4.2.1 — JlabopaTopHbie paboThI
Ne HaumenoBanne nabopatopHoit paboTh SaiBeM’

JlaGopatopHast pabota Ne 1. [TomyueHrne kapOOKCHIIATOB TSHKEJIBIX METAUIOB METOJIOM 00-
MEHHOTO Pa30XKEHUS

-norydenue pactBopa Na-conu (K-comu) BEIOpaHHOM KHCIOTHI paCY4eTHON KOHIICHTPAIUH;

- TOJly4YeHHE PAcueTHOr0 KOJIMYECTBA 3a/JaHHOM KOHIEHTpPAlUU BOJOPACTBOPUMON COJIY|
TSKEJIOr0 MeTalia;

- TEPMOCTaTUPOBAaHUE O00O3HAUEHHBIX BBILIE PACTBOPOB MPHU MPEIIOKEHHON TeMIepaType|
U JIpoOHas (10 MPeATIOKEHHOM ITporpamMme) 103UpOBKa OJJHOTO PAcTBOpa B IPYTroii;

- «co3peBaHUE » TBEPAOH (a3bl MOJydaeMoro KapOOKCUiaTa TsHKEJIOTo MeTalla, (PriibTpo-
BaHME OCAJIKa U MPOMBIBKA €ro Ha (PUIbTPE, ONPEACTICHHE MACChl CBEXKEOTPHIBTPOBAHHOTO
0CaJIKa U 3aXBaTa UM KUAKOH (a3bl U MPOMBIBHOTO PACTBOPUTEIIS;

- aHanu3 (UIbTpaTa Ha OCTATOYHBIC KOJIMYECTBA PEArcHTOB U PACTBOPEHHBIA NPOIYKT;
CyIIKa OcajJKa 0 MOCTOSHHOTO Beca; MpHAaHHEe TBEPAOMY HPOAYKTY MOPOIIKOOOpPa3HOIro
BU/IA;

- IepeKpUCTAIUIU3AIMS TBEPAOTO MPOAYKTA, OLIEHKA KOHEUYHOM YUCTOTHI U KOJIMYECTBA;

- OIIEHKA crioco0a rnepeMenInBaHus U TEMIIEPATypHOT0 X0/1a B ONEepaIisix

Jlaboparopnast pa6ota Ne 1. [lomydyenue coseii MapraHiia, CBUHIIA, JKeJIe3a U3 METAJIOB
OKHCJICHUEM OKCUAOM COOTBCTCTBYIOIICTO MCTAJLJIA B BBICIIICH CTEIICHU OKHUCIICHUS B pac-
TBOpE KapOOHOBOM KUCJIOTHI B OPraHUYECKOM PAaCTBOPUTEINE

Ntoro

14




4.2.2 IlpakTnyeckue padoThl

Tabnuua 4.2.2 — [IpakTrueckue paboThI

No O0BeM

HaI/IMeHOBaHI/Ie HpaKTI/I‘IGCKOFO 3aHATHUA
/o 4ac.

[TpaxTrueckas padora Nel PacueT KOMIIOHEHTOB PEAaKIIMOHHOW CMECH KOHKPETHOTO IpO-
[ecca Ha MOJIy4eHHE MPOAYKTa B 33JTaHHOM KOJIMYECTBE C YUETOM:

-He 100%-HOW CENEeKTUBHOCTH MO LEIEBOMY MPOAYKTY,

-HE BO3MOXHBIM MO TE€M WM WHBIM OpuuuHaMm jpoctuxeHuss 100%-Horo pacxomoBaHus
peareHTa B HEJIOCTAaTKE;

1 rHanuuus COMyTCTBYIOLIUX IMPOLIECCOB C MEPEMEHHBIMH 0 X0y MPOTEKaHUs KOHKYpUpy- | 8
FOILIMMU CIIOCOOHOCTSIMU;

- HaJIM4Us OTeph IpU NepepaboTKke KOHEUHBIX PEaKIIMOHHBIX CMecei;

- IOTEpPh MPOJYKTA MPHU OYUCTKE C LEIbI0 JOCTH)KEHHUS 3a/IaHHBIX TPeOOBaHUI MO YUCTOTE;
- Pa3IMYHBIX COYETAHUN M KOMOWHAIMI MEePEeUYHCICHHBIX BBINIE M JTOMOJHUTEIBHBIX (haK-
TOpOB

[Mpaktuyeckas pabora Nel. IlonmydeHue OanaHCOBBIX U MAKpPOKMHETHYECKUX XapaKTEpH- 6

2 CTHK Ha OCHOBE T€X WJIM MHBIX JAHHBIX KOHTPOJIA 32 XOA0M MPOTEKAHUs Mpolecca
HToro 14
4.3 CamocrositeqibHas padora cryaeHToB (CPC)
Ta6muma 4.3 — CamocrosiTenpHas padoTa CTy/ICHTOB
Bpewms1, 3aTpaueH-
Ne HaunmenoBanue pasnena (TeMsl) yd4eOHONW AUCHUTUINHBI Cpox BemonHe Hog Ha Bbm?m{eHne
o CPC, uac

Crneuunguka opraHu3aiy TEKyIIero KOHTPOJIs B MaJIOTOHHAXK- 53
HOW XUMHUU

ACCOPTUMEHT MaJIOTOHHAKHBIX XUMHUYECKUX TPOU3BOJICTB 55
[lepronuyeckue U HEMIPEPBIBHBIE MPOLIECCH B MATIOTOHHAYKHBIX 53
IPOM3BOJICTBAX
[ToornepalinoHHbIE U TEXHOJIOTHUYECKHE CXEMBI 55
AnmapaTypHoe opopMIICHHE IPOLIECCOB 53

[TpoBenenue pacuera 6aaHCOBBIX M MAKPOKHMHETUYECKUX Xa- 53.76

PaKTEpUCTHK ITpolecca

Pacuer rpaduka paGoThl npenpuaTHs A7 BHITYCKA 33aHHOTO 57

KOJINYECTBA 1IeJICBOr0 MPOAYKTa MATOTOHHAKHOM XMMHUHU U BO-

J10- ¥ S3HEeproo0ecneyeH sl YCTAHOBKH JUIsl IPOU3BOJICTBA

HWroro 3a cemectp 379.76

5 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIIeYeHUs VISl CAMOCTOSITEJIbHOM PadoThl 00y-
YaIMXCS M0 AUCHHUILINHE

CTyneHTBI MOTYT IIPH CAMOCTOSATEIIEHOM U3YYE€HUH OT/ACIBHBIX TEM U BOIIPOCOB JIHIC-
[IUTUTMH TT0JIb30BaThCs YUeOHO-HATIISAHBIMU TOCOOHSIME, YI€OHBIM 000PYOBAaHHEM U Me-
TOJIMYECKAMU pazpaboTkaMu Kadeapsl B pabodee BpeMs, ycTaHOBIeHHOE [IpaBuiiaMu BHYTPEHHETO
pacrniopsiika pabOTHHKOB.

YueOHOo-MeToAnYeCcCKOe 00ecedeHue A CaMOCTOSATEILHOM paboThl 00YJarONTUXCS 10
JTAHHOW JUCIHUILTAHE OPTaHU3YeTCs:

OubIUOMeEKOU YHUBepCcUmema.

- OuOIMOoTeUHBIN (POH YKOMITJICKTOBAaH Y4eOHON, METOIMUECKOM, HAayqHOH, TepHo-
JIAYECKOM, CIPAaBOYHOM U XyJI0KECTBEHHOM TUTepaTypoil B coorBercTBuu ¢ YII u mannoiut PIT/;

- UMEETCs JIOCTYIl K OCHOBHBIM MH(OPMALIMOHHBIM 00pa30BaTeIbHBIM pecypcaM, HHpopMa-
IIMOHHOM 0a3e MaHHBIX, B TOM yucie Oubanorpaduueckoi, BO3MOXHOCTh BbIXxoAa B MIHTEpHET.



Kagheopoii.

- IyTeM 00ecIeYeHus! JOCTYITHOCTH BCEro HEOOXOMMOro Y4eOHO-METOAUYECKOT0 U CIIpa-
BOYHOI'0 MaTepUalIa;
- IyTeM MPEIOCTABICHUS CBEICHUHN O HATMYNUU y4eOHO-METOANYECKOH JINTepa-Typhl, CO-
BPEMEHHBIX IPOrPAMMHBIX CPEJICTB.

- IyTeM pa3pabOTKH:

— METOJAMYECKUX PEKOMEH/ AN, TOCOOMIA 110 OpraHU3aIMH CAaMOCTOSATEILHON pa-00ThI
CTYJICHTOB;

— TeM pedeparos;
— BOIIPOCOB K 3a4eTy;

—METOAMYECKHUX YKa3aHUH K BBITOJHEHUIO Ja0OpaTOPHBIX paboT H T.JI.

munozpaghueti ynugepcumema:

— IIOMOIIb aBTOPaM B IIOATOTOBKE U W3/IaHUH HAYYHOU, y4eOHOM 1 METOIMUECKOM JTUTEPATyphI;
YIIOBJIETBOPEHHE NOTPEOHOCTH B TUPAXKUPOBAHUU HAYYHOH, y4eOHOW M METOIUYECKOM JIH-
TepaTyphl.

6 Oﬁpa3OBaTeJ11>m,1e TEeXHOJO0run. TeXHOJ0ruu MCI0Jb30BAHUS BOCMIUTATEILHOIO MO~
TeHIHaAJa JUCHUITINHbI

Peanmzanus KOMIIETEHTHOCTHOTO TOJXO0/a MPEAyCMaTpUBacT HIMPOKOE HCIOJIh30BAHUE B
00pa30BaTEeNILHOM IPOLIECCEe AKTUBHBIX M MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHIA B COUETAaHUU
C BHEAyJAUTOPHOHN pabOTOH ¢ 1enbi0 GOPMUPOBAHUS YHUBEPCAIBHBIX, OOMIENPO(PECCHOHAIBHBIX H
npoeCCHOHATBLHBIX KOMIIETEHIMH oOyuaromuxcsi. B paMkax JUCHMIUIMHBI TPEAyCMOTPEHBI
BCTPEYH C JKCIEpPTaMu W crenuaircramMu KomureTra mo Tpyay W 3aHATOCTH HaceneHus Kypckoi
obnacru.

Ta6muma 6.1 — IaTepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, UCTIOJIb3yeMbIe TIPH TTPOBE-
JICHUU ayIUTOPHBIX 3aHATUI

Ne HaumeHnoBaHue paszena (TeMbl JeKIHH, MpakTuueckoro [Mcnonb3yemble HHTEpakTHBHBIE (O0beM,
WJTH JTAOOPATOPHOTO 3aHSITHSA) 0Opa3zoBaTeNbHbIEC TEXHOJIOTUN  [dac.
7 cemectp
1 | AccOpTUMEHT MaJOTOHH@XHBIX XMMHMUECKUX Mpous-JIekuus-quckyccus 4
BOJICTB
2 Crennuka TeKyIero KOHTPOJIsi B MAJIOTOHHAXHOU Ulekuus-nuckyccust 4
XUMHH
WToro neKIMOHHBIX 3aHATHI 8
1 | Jlabopatopuas padorta Ne 2. ITonyuenue kapOokcuia- |3amaHust MO OTPaOOTKE TEXHUKH
TOB TSDKEJTIBIX METAJUIOB MPSIMBIM B3aMMOJICHCTBUEM 71a00paTOpHBIX paboT 8
okcuaa (TMapoKcHaa, kapOoHaTa) MeTauia ¢ KapOOHO-
BOM KHCIJIOTOW B OMCEPHOM MEIbHHUIIE
Hroro 1abopaTopHbIX 3aHITHI 8
1 [[Ipaktuueckas pabora Nel Ilpaktuueckas padora Nel 6
Pacyer KOMITOHEHTOB PEaKLIMOHHON CMECH KOHKpeTHO- (CemuHap-koH(pepeHuus. Pemenu
ro mpouecca Ha MOJIy4eHUE MPOAYKTa B 3aJlaHHOM KO- [IPaKTHYCCKHX 3a71a4
lm4yecTBe
MToro npakTuyeckux padbot 6
8 cemecTp
1 | OcHoBHBIE CIOCOOBI NOTYUYEHHUST KAPOOKCHIIATOB M UX Jlexuus-aguckyccus 8
XapaKTepUCTHKA
WToro neKIMoHHBIX 3aHATHIA 8
2 |JlaGoparopnas padota Ne 1. [lomydenue coneit maprannal 3amaHus 1Mo oTpabOTKe TEXHUKHA| 8

CBHHIIA, XKCJIC3a U3 MECTAJIJIOB OKHMCICHUEM OKCHAOM CO-

71a00paTOpHBIX paboT

OTBCTCTBYIOLICTO METAJIJIa B BBICIIICH CTCIICHH OKHCIICHUS




B pacTBOpe KapOOHOBOI KMCIOTHI B OPraHUYECKOM pac-

TBOpHUTEIE
HToro mabopaTtopHbIX 3aHITHIT 8
3 [[Ipaktuueckas padora Nel. [Tonydenue 6anancoBbix 1 (CemuHap-koH(pepenuus. Pemre- 6

MAaKpPOKHHETUYCCKHX XAPAKTCPUCTHUK HAa OCHOBEC TCX HUJIM HUC MMPAKTUUCCKHUX 3ajayd
HWHBIX JaHHBIX KOHTPOJIA 3a XOAO0M MPOTCKAHUSA TPOLCCCA

MToro mpakTuueckux padboT 6

ConeprkaHue AUCIUIUIMHBI 00JIaaeT 3HAYUTEIBHBIM BOCIIHTATEILHBIM TTOTCHIIMAIOM, TIO-
CKOJIbKY B HEM aKKyMYJIUPOBaH MCTOPHUYECKUH W COBPEMEHHBIN COIMOKYJIBTYPHBIN U (MJIH) HAay4-
HBI OIBIT YENIOBEUYECTBA (YKA3amMb MOAbKO MO, YMO pPedlbHO COOMEEmcmeyem OaHHOU OUCYU-
naune). Peanusanus BOCIHTATENFHOTO MOTEHIMATA TUCIUILTMHBI OCYIIECTBIISICTCS B paMKaX €IIH-
HOTr0 00pa3oBaTEIHLHOIO M BOCIIUTATEILHOIO MPOLIECCa U CIIOCOOCTBYET HENPEPHIBHOMY Pa3BUTHUIO
JMYHOCTH KaXXJI0ro oOydaromierocs. JJMCIMIIMHa BHOCHT 3HAYMMBIA BKJIaA B OPMHUPOBaHUE 00-
med u (Wim) npodecCHOHATBHONU KYJIbTYPHI OOYHYaIOUIUXCS (VKA3amb MOAbKO MO, YMO pPedibHO
coomeemcmeyem OauHou oucyuniune). CoaepkaHue ITUCIUTUIMHBI CIIOCOOCTBYET JTyXOBHO-
HPABCTBEHHOMY, TPaKJAHCKOMY, MaTPHOTHYECKOMY, MPABOBOMY, SKOHOMHUYECKOMY, MPOeccHo-
HAJILHO-TPYIOBOMY, KYJIbTYPHO-TBOPYECKOMY, (PU3HUECKOMY, IKOJIIOTUIECKOMY BOCIIHTAHUIO 00Y-
YAIOIUXCA (U3 NepeducieHHo2o cledyem yKazamv MONAbKO MO, YMO peanrbHO COOMBemcmeyem
OaHHOU OucyuniuHe).

Peanu3arust BocmuTaTeIbHOTO MOTEHIIMATA TUCIUTUIMHEI TOAPa3yMEBaET:

— IIeJICHANPABJICHHBIA OTOOD MpEToaaBaTeieM U BKIIOUYCHUE B JICKIIMOHHBIA MaTepHall, Ma-
TepHan s MPaKTHYECKUX u (WIKM) JTaOOpaTOPHBIX 3aHATHH COAEpIKAHUS, AEMOHCTPUPYIOIIETO
oOy4aromuMcst 00pa3Ibl HACTOSIIETO HAYYHOTO TOJBMKHUYECTBA CO3/aTeNIeH W MpeICcCTaBUTENeH
JMAaHHOW OTpaciu HayKu (IPOU3BOJCTBA, YKOHOMHUKH, KYIbTYphI), BBICOKOTO MpodeccHoHamn3Ma
y4eHbIX (TIpecTaBUTENeH MPON3BOICTBA, JesTeIeH KyIbTyphl), UX OTBETCTBEHHOCTH 3a Pe3yJbTa-
Thl U TIOCJEJCTBUS NEATEIHHOCTU IJISl MPUPOMABI, YEIOBEKAa M OOIIECTBA; MPUMEPHI MOMTUHHONI
HPABCTBEHHOCTH JIFOJICH, MPUYACTHBIX K Pa3BUTHIO HAYKH, KYJIbTYpPbl, SKOHOMUKH W TIPOU3BOICTBA,
a TakXe TMPUMEPHI BBICOKOW JTYXOBHOH KYJIBTYpPHI, IAaTPUOTHU3MA, TPAXKIAaHCTBEHHOCTH, TYMaHHU3Ma,
TBOPYECKOTO MBIIIICHUS (U3 NepeuucieHHo20 cledyem YKa3zams moabKo mo, 4mo pedibHo COOm-
semcmeyem OaHHOU OUCYUNTIUHE),

— TPUMEHEHHE TEXHOJIOTUM, (POpM H METOJIOB MPENOJABaHUS NUCHUUTUIMHBI, HUMEIOIINX
BBICOKHI BOCITUTATEIBHBIN 3P (EKT 3a CYET CO3AaHMS YCIOBUM ISl B3AMMOICHCTBHS 00 YJarOIIHXCS
C TperoaaBareneM, IPYruMu 00yJaroIMMUCs, MPEACTaBUTENsIMU paboToaareneii (KoMaHIHas pa-
00Ta, MPOEeKTHOE 00YUYCHUE, JIETOBBIC UTPHI, Pa300pP KOHKPETHBIX CUTYAIlU, pelieHrne KelcoB, Ma-
CTEp-KJIACChl, KPYIJIbI€ CTOJbI, AUCIYTHI U AP.) (U3 NepeuucieHHo20 ciedyem YKa3ams moibKo mo,
Umo peanbHO cCOOMeemcmayem OAHHOU OUCYUNTIUHE),

— JUYHBIN MpUMeEp MpernogaBaTelis, JeMOHCTPAIIMI0O UM B 00pa30BaTENbHON NEATEIIbHOCTH
U OOIIEHUH C O0YYaIOIUMHUCS 32 paMKaMU 00pa30BaTeLHOTO MPOLEcca BBHICOKOM 00Imel u mpo-
(dheccroHaNbHON KYJIBTYPHI.

Peanu3arust BOCUTATEIHHOTO MOTEHIIMANA JUCIUILTUHBI HA YIEOHBIX 3aHATHUSX HAmpaBe-
Ha Ha MOJJIep)KaHNe B YHHUBEPCHUTETE €IMHON pa3BHBAIOIEl 00pa3oBaTebHONW W BOCITUTATEIIHHOM
cpensl. Peanmuzanusi BOCUTATENHHOTO MOTSHIIMANA JUCIUILIMHBI B X0JI€ CAMOCTOSTEIILHON paboThI
00y4aromuXCcsi CIIOCOOCTBYET PAa3BUTHIO B HUX IEJICYCTPEMIICHHOCTH, WHUIIMATUBHOCTH, KPEaTHB-
HOCTH, OTBETCTBEHHOCTH 32 PE3YJIbTAaThl CBOCH pabOThI — KA4eCTB, HEOOXOIUMBIX ISl YCIIEITHON
COLMANIA3ALNH B TPOPECCHOHATLHOTO CTAHOBIICHHUSL.

7 ®oH OLEHOYHBIX CPEACTB JIJIsl IPOBeIeHUs MPOMEKYTOYHOM aTTecTaAlMU 00Y-
YAKIIHUXCS M0 TUCHHILINHE
7.1 llepeyeHb KOMIIETEHUM C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUS B NMPO-LIecce

ocBoeHHs1 OCHOBHOM NMPO(decCHOHATBLHOM 06pa3oBaTeIbHOIl MPOrpaMMbI




Ta6muma 7.1 — Dranbsl GOpMUPOBAHHS KOMIIETEHITUN

KOI[ " COACPIKAHUC KOMIICTCHIIUN

Dtanbl™* GOpMUPOBAHUS KOMIIETEHIUH U JUCIUILTUHBI (MOTYIIH),
[PU U3YYEHUU KOTOPBIX (OPMUPYETCS JaHHAsT KOMITETEHIS

Ha4daJIbHBIN OCHOBHOM 3aBEPIIAIOIIIN
[IK-1 CriocoGeH OCYIECTBISTD YuebHo- uc- YueOHas 03HakO | MeTO/bI ¥ IPUEMBI TTO/T-
c60p M CHCTEMaTH3aLMIO Hayd- | C1eM0BaTeNb- JIep KaHus peKUMOB
HO-TEXHMYECKOH  MH(OpMALMH g(aﬂ pabota Teopemqecm%e OCHOBBI
JUTS Pa3paboTKH METOMMK KOM- A3MYECKas MUTEIbHAS MPOIIECCOB 1:13 paHHBIX TJIaB

XUMHUSA MpaKTHUKa XUMHUYECKON TEXHOIOTHU
IJIEKCHOTO aHAJIN3a CTPYKTYPBI

o dusnka 1 XUMHSA
1 CBOMCTB MaTEpHUAIIOB
MOJINMEPOB

[TK-5 Crioco6eH oCcyIecTBISTh
KOHTPOJIb COOJIFOICHHS TEXHO-
JIOTHYECKOU JUCHUITIIMHBI U
NPaBUIILHOMN IKCILTyaTaluu

'Y4eOHo- uccienoBareabCckas pabora
MeTposorus, cTaHAapTU3aIUs U cep-
Trudukranys

OCHOBHBIE BUJIBI KOHTPOJIS
3a XOJIOM BBITIOJTHEHUS TTPO-
necca

TeopeTuyeckre OCHOBBI

000pyI0BaHUS IS TIpeLyTipe-
JKICHUS U YCTPAHCHUIO Opaka

IponeccoB I/I36paHHBIX T1aB
XUMHYECKON TEXHOIOTHU

7.2 Onucanue nokasarejieii 1 KpUTepHeB OLeHHMBAHUS KOMIIETEHIMII Ha pa3IHYHbIX
Jranax ux popMUpPOBaHHA, ONMCAHNE LKA OLICHUBAHHUS

Ta6muma 7.2 — [lokazaTenu U KpUTEpUN OIICHUBAHMS KOMIIETEHITUH, TITKajIa OIICHUBAHUS

Kon ITokaszarenu Kpurepun n nikana onieHUBaHUsI KOMIIETEHIUI
KOMIICTCHIIH/ OLICHUBAHUA [Toporosbiii [IponBunyTthlii | BeicOkmit
STall KOMIICTCHINH YPOBEHb YPOBEHb YPOBEHb
(«yIOBIETBOPUTEIBHHO) | (XOPOIIIO») («OTIIMYHO»)
1 2 3 4 5
[1K-1/ nHauans- I1K-1.1 Camocros- 3HaTh:0CHOBBI COO- 3HaTh: oc- 3HaTh:
HBIN, OCHOB- TEJIHHO OCYIIIECTB- pa ¥ cUCTeMaTH3alMi0 | HOBHBIC IPUH- | TIPHHIIMUITBI
HO¥1,3aBepIIaronl | JiseT cOOp U CUCTe- | HAYYHO-TEXHUYECKOW | Iumbl coopau | cOopa u cu-
ui MaTHU3allMI0 HAy4YHO- | WH(pOpMAIIUU cUCTeMaTH3a- cTeMaTu3a-
TEXHUYECKOH MH- YMeTh: OCYIIEeCTB- | MK HAYYHO- [IUU HAYYHO-
dhopmaruun JsIeT cOOp M CUCTEMA- | TEXHUYECKOM TEXHUYECKON
TU3ALHI0 HAy4YHO- uHpOopMaIuu uHpopMaun
TEXHUYECKON MHPOP- YMmeTs: YMeTs:
MAaIUH 0]l KOHTPOJIEM | OCYIIECTBISIET | CAMOCTOSI-
PYKOBOIUTENS cbop u cucre- | TEIBHO OCY-
Brnaners (wnm MaTHU3aIUIO HIECTBIISATH
HmeTh ONBIT AesiTeNb- | HAy4HO- cobop u cu-
HOCTH): OCHOBaMH TEXHUYECKON cTeMaTu3a-
OCYIIECTBIIATh cOOp U | mHpOPMAITUH U0 HAY4YHO-
CHCTEMATU3ALIUIO Bnanets (nu TEXHUYECKON
Hay4YHO-Te€XHUYECKOW | IMeTh ombIT uHpopmarun
uH(pOpMaIIUU AJIS pa3- | NEATEIHHOCTH): Brnanets
pabOTKH METOMK MIPUHITATIAMHA (wm meth




Kon ITokazarenu Kputepun u mikaia olieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUN/ OLICHUBAHHA [Toporosbiii [IponBunyTthiii | Beicokmit
JTan KOMITETCHLUH YPOBEHb YPOBEHb YPOBEHb
(«yIOBIETBOPUTEIHHO) | (XOPOIIIO») («OTIIMYHO»)
1 2 3 4 5)
KOMIUIEKCHOTO aHAIH- | OCYIIECTBIISTh OTIBIT JiesI-
3a CTPYKTYPHI U cOOp M CHCTE- | TEIBbHOCTH):
CBOICTB MaTepHalioB MaTHU3aIHIO crocobeH
Hay4HO- OCYIIIECTB-
TEXHUYECKOU n9Th cOop U
nHpopmarun CHUCTEMaTH-
U1 pa3paboOTKH | 3aIUI0 HAay4-
METOJIMK KOM- | HO-
IUIEKCHOTO TEXHUYECKON
aHanu3a CTPYK- | HHGOpMAIII
TYpBI U CBOWCTB | Ul pa3pa-
MaTepuasoB 0OTKHU METO-
JTUK KOM-
MJIEKCHOTO
aHanm3a
CTPYKTYpHI U
CBOWCTB Ma-
TEpPHUAJIOB
IK-5/ [IK-5.1 Benér koH- | 3HaTh: OCHOBBI KOH- 3HaTh: OCHOB- 3HaTh: METO-
HAYaJbHBIN, OC- | TPOJIb IPOBEICHUS TPOJISl MPOBEACHUS HbIE€ IPUHIMIBI | JUKUA KOH-
HOBHOIA, 3aBep- AKCIIEPUMEHTANBHBIX | IKCIIEPUMEHTAIBHBIX | KOHTPOJIS IIPO- | TPOJIS MIPO-
HIAFOIINHA paboT Mo ocBOEHHUIO0 | paboT MO OCBOEHUIO BEJICHUS DKCIe- | BEIEHUS dKC-
HOBBIX TEXHOJIOTHU- HOBBIX TEXHOJIOTUYE- | pUMEHTAIBHBIX | IIEPUMEH-
YEeCKHUX MPOLIECCOB CKHX MPOIIECCOB paboT mo ocBO- | TaJbHBIX pa-

YMeTh: IpOBOJUTH B
OCHOBHOM KOHTPOITh
MPOBEJICHUS DKCIIEPH-
MEHTaJILHBIX padoT M0
OCBOEHHUIO HOBBIX TEX-
HOJIOTUYECKUX TPO-
LIECCOB

Bnanets (v Umetsb
OTIBIT ACATEILHOCTH):
B OCHOBHOM OCY-
HIECTBISATH KOHTPOJIb
MPOBEJCHUS DKCIIEpHU-
MEHTaJIbHBIX Pa0OOT 1O
OCBOEHUIO HOBBIX T€X-
HOJIOTUYECKUX TPO-
IIECCOB

S€HMIO HOBBIX
TEXHOJIOTHYE-
CKHX Tpoliec-
COB

YMeTs: ocy-
IECTBIIATE
KOHTpPOJIb MPO-
BEJCHMS DKCIIe-
PUMEHTAITLHBIX
paboT 1Mo ocBoO-
S€HMIO HOBBIX
TEXHOJIOTHYE-
CKHX Tpoliec-
COB

Brnaners (nnm
HmeTh onbIT
JeATEeIIbHOCTH):
MIPUHITATIAMHA
OCYIIECTBJICHUS
KOHTPOJISI IPO-

00T 1o 0CBO-
€HHIO HOBBIX
TEXHOJIOTH-
YECKUX IMPO-
1IECCOB
YMmers: ocy-
IICCTBIIATh
KOHTPOJTb
POBEJICHUS
JKCIIEPUMECH-
TaJIbHBIX pa-
00T IO OCBO-
€HHIO HOBBIX
TEXHOJIOTH-
YECKUX TPO-
I[ECCOB B IlEe-
JIOM
Bnanets
(unmu meth
OIIBIT JIesi-




Kon ITokazarenu Kputepun u mikaia olieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUN/ OLICHUBAHHA [Toporosbiii [IponBunyTthiii | Beicokmit
JTan KOMITETCHLUH YPOBEHb YPOBEHb YPOBEHb
(«yIOBIETBOPUTEIHHO) | (XOPOIIIO») («OTIIMYHO»)
1 2 3 4 5)
BEJICHUS DKCIIe- | TEIIbHOCTH):
PUMEHTAIBHBIX | IPUHIUIAMHI
paboT 1o 0cBO- | OCyIIECTBIIE-
€HUIO HOBBIX HUS KOH-
TEXHOJIOTHUYEe- | TPOJIS IPO-
CKHUX MpoIiec- BEJICHUSI DKC-
COB MepPUMEH-
TaJbHBIX pa-
00T 10 OCBO-
€HUIO HOBBIX
TEXHOJIOTH-
YECKUX IMpo-
1IECCOB B 1Ie-
JoM

7.3 TunoBble KOHTPOJIbHbIE 3aJAHUS UJIM MHbIE MATePHAJIbl, HEOOXOAUMBbIE JIJIsl OLleH-
KM 3HAHMi, YMEHHUIl, HABBIKOB M (MJM) ONbITA JEeATEJbHOCTH, XapaKTePHU3YHIIUX ITAINbI
¢dopmMupoBaHus KOMIeETEHIUII B Mpoiecce 0CBOEHUsI OCHOBHOI npodeccnoHalbHOII 00pa3o-
BaTeJbHOM NPOrpaMMbl

Tabnuma 7.3 - [TacmopT KOMIUIEKTa OIEHOYHBIX CPEJCTB JIJIsl TEKYIIETO KOHTPOJIS yCIeBae-

MOCTH
N Paznen (tema) qucummumabl - [Kox  koHTpo-| Texnosnorust | OneHouHbIE CpeACTBa Onucanue
n/m mIpyemMoi (hopMHpOBa- |HaUMEHOBaHHE NoNe LKA
IKOMIICTCHII U HUs 3aﬂaHHﬁ OLICHUBAs
(vn ee JacTH)
1 2 3 4 5 6 7
7 cemecTp
Bompocs! k maboparop- | 1- -
OCcoOEHHOCTH TEXHOJIOTHYE ITK-1 Jlexupn Jlab D parop- | 1-16,  Corxac
1 npak CPC | HO¥H pabote, 3amaua | 32 HO TabII.
CKOTO TIpoIiecca KPYyImHO- [IK-5 2 5
TOHHAYKHBIX U MAJIOTOHHAX :
Bomnpocs! k maboparop- | 1-16, |Cornac-
HBIX TPOU3BOJICTBA XUMUYE [IK-1 |Jlexuwuu Jlao "
2 N HOU paboTe, 3a7a4a 32 HO TaOIL.
CKOI MPOMBIIUIEHHOCTH [K-5 npak CPC 79
3 IK-1 1-16,
4 |AcCOpTHMEHT MaIOTOHHAK I1K-5 Jlekuun 32 Cormac-
Bormpocs k ma6oparop-
5  |HBIX XUMHUYECKHX MPOU3- Jlab6 mpak Ho#i paGore, 3aTaga HO TaOJI.
6 [BOACTB CPC ’ 7.2
.

8 [[lepuomuueckue U Hempe- K-1 Jexuuu | Bompocsr k maboparop- | 1-16, (Coruac-
O phIBHBIC NPOIECCH B MAlOY  [rpe ¢ JIa6 mpak HOH pabore, 3a1a4a 32 |no Tabm.
[TOHHAKHBIX [IPOU3BOJICTBAX CPC 7.2
10 |AnmaparypHoe ohopmiIeHH Jlexnuu JIa6| Bomnpocs! k 1aboparop- | 1-16, |Cornac-




MPOLIECCOB MAJIOTOHHAXKHOH npak CPC HOM pabore, 3a/1aua 32  |HO Tabm.
11 xumun Bompocsr k maboparop- 7.2
12 HOU paboTe, 3a1a4a
13 (Cnenuduka TeKymero KoH- Jlexuun Bompoce! k sraboparopHoii 1-16, |Cornac-
14 TpoNs B MAJOTOHHAXKHON J1a6 npak pagote, 3anaua 32 |HO Tl
XUMHH CPC 7.2
15 |Metoasl uzyyenus npouec-|  IIK-1 b a6 Bompocet k sraboparopHoii 1-16, |Corxnac-
16 |coB ManoTonHaxHoU xumuy  T1IK-5 cKHH 2 pabore, 3a1aua 32  |HO Tabum.
17 npak CPC 7.2
18 |Ces3zp HUP c uzyuennem Jlexuuu JIab 3a4er 1-16,
KOHKPETHBIX TPOM3BOJICTB npak CPC 32
8 cemectp
1 Jlexuuu Bomnpocs! x mabopaTopHoit Corac-
Kap6OKCH.HaTI‘)I \I'VIeTaHHOB HK'l _T[a6 npaK pa60Te’ 3ajadya 17_32 HO Ta6ﬂ_
MaJOTOHHAKHOM XUMUU [1K-5
CPC 7.2
2 Bomnpocs! k n1aboparopHoi
3 pabote, 3a1a4a
4
5  |OcHOBHBIE CIIOCOOBI TOJTYH Jlekuun Cornac-
[1K-1
6 [geHus KapOOKCHIIATOB U U JIab npaxk 17-32 o Tabm.
[K-5
7  [XapakTepUCTHKa CPC 7.2
8
9
10
11 0 6 Jlexuuu | Bompocsr k maboparop-
12 | /CHOBHBIC CIOCOOBL 1IO- MK-1 JIa6 pak | HOI paboTe, 3aaua 17.32 COFH%C'
13 | [YUeHHs OCHOBHBIX CO- TK-5 CPC HO Ta0I.
14 | 1€H TDKEIBIX METAILIOB 7.2

[TpriMephl TUTTOBBIX KOHTPOJIBHBIX 3aJJaHUI 7151 MPOBEACHUS
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH

HOJIHOCTI:IO OILICHOYHBIC MaTepI/IaJII:I U OLICHOYHBLBIC Cp@I[CTBa JUTA HpOBeI[eHI/IH TGKYII_ICFO
KOHTPOJISI YCIIEBAEMOCTH MpeicTaBieHbl B Y MM 1o IUCIUIIIIMHE.

TumnoBble 3a7aHus ISl MPOBEJACHUS TPOMEKYTOUHON aTTECTAIlUN

o0yJaromuxcs

1.1. Uto Takoe MaJOTOHHA)KHAsI XMMHUS U 3a4€M OHA HY>KHa?
2.1 HackomnbKko cripaBeIyTiBO YTBEPKACHUE: YeM OOJIbIIIE peareHTOB 3arpy3Ku — TeM 00JIb-
11€ IPOIYKTa MOJIYy4eHO?
3.1 OcHOBHBIC HaMPaBICHUSI UCIIOIB30BAHMS KapOOKCUIIATOB.
4.1 Tlonyuenune kKapOOKCUIIATOB METOJJOM OOMEHHOTO pa3iokeHus. Bo3MoXHOCTH U rpaHu-
bl IPUMEHEHUsI JTaHHOTO MeTo/1a. OCHOBHBIE TPEOOBAHUS K MMPOIYKTY B JAaHHOM METO/IE.

IIpomesicymounas ammecmayus 0 JUCHUILTUHE TPOBOAUTCS B popMe dK3aMeHa. JK3aMeH
MIPOBOAMTCS B BUJIE OJTAHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHMUS.
[Ipumeuanue — Heobxooumo ykasamv, Kakoe UMEHHO MeCMUposaHue npoeooUmcs: a)
bnanxosoe, 6) KoMnvIOMepHoe, 8) OIAHKOB0E U KOMNbIOMEPHOe.
JIyist TecTUpOBaHUST MCTOIB3YIOTCSI KOHTPOJIBHO-U3MepuTenbHbie Marepuainsl (KMM) — Bo-
MPOCHI M 3aJlaHusl B TECTOBOH (hopme, cocTaBistonue 6aHk TecToBbiX 3amanuii (bT3) mo mgucim-
IUTMHE, YTBEP)KICHHBIN B YCTAHOBJIEHHOM B YHUBEPCUTETE MOPSAKE.
[TpoBepsieMbIMH Ha IPOMEKYTOYHON ATTECTAIIMH dJIEMEHTAMH COACPKAHUS SBISIOTCS TEMBI
JTUCIUIUIMHBI, YKa3aHHbIE B pa3jene 4 HacTodlell mporpaMMbl. Bece TeMbl AUCHMIITUHBI OTPasKEHBI




B KM B paBubIix nonsx (%). BT3 BkimtouaeT B cedst He menee 100 3amaHuii ¥ MOCTOSIHHO MOTIOHS-
erca. BT3 xpanurcs Ha OymakHoM Hocutese B coctae Y MM u anexktponHoM Buje B DUOC yHu-
BEpCUTETA.
JUnist IpOBEPKYU 3HaHuL UCTIONB3YIOTCS BOIIPOCHI M 3a/1aHUS B Pa3IMYHBIX (hopMax:
— 3aKpBITOH (C BEBIOOPOM OJTHOTO WJIM HECKOJIBKUX MPABUIIBHBIX OTBETOB),
— OTKPBITOM (HEOOXOAMMO BIUCATh TPABUIILHBIN OTBET),
— Ha yCTaHOBJIEHUE TPAaBUJIbHOI MOCIEI0BATENLHOCTH,
— Ha YCTaHOBJIEHUE COOTBETCTBUSI.
Vmenus, nasviku (unu onvim OesimenbHOCMU) U KOMHemeHyuu TPOBEPSIOTCA C MOMOIIBIO
KOMIIETCHTHOCTHO-OPUEHTUPOBAHHBIX 33J]1a4 (CUTYallMOHHBIX, TIPOU3BOJICTBEHHBIX WM KEHCOBOTO
XapakTepa) U pa3IMyHOr0 BH1a KOHCTPYKTOPOB.

Bcee 3amaum sBisIOTCST MHOrOXOA0BbIMH. HekoTopble 3amadu, MpOBEPSIOIIME YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTCHIIUN, SBISIOTCS MHOTOBAapHAHTHBIMH. YacTh yMEHU, HaBBIKOB U
KOMIIETEHIIMH NpSIMO He OTpakeHa B (OpMYyIUpPOBKaX 3ajad, HO OHH MOTYT OBbITh MPOSBIEHBI 00Y-
YaromUMHACA TP UX PCUHICHUU.

B kaxnpiit Bapuant KM BkiIr0UaroTCs 3aJ1aHus 10 KaKJIOMY ITPOBEPSAEMOMY AJIEMEHTY CO-
JiepKaHusl BO BCEX MEPEUMCICHHBIX BBIIIE (hopMax M PasHOIO YPOBHS CIOKHOCTH. Takoi ¢dopmar
KHMM no3BossieT 00beKTUBHO OMPEIEIUTh Ka4eCTBO OCBOEHUS 00YyUalOIIMMUCS OCHOBHBIX 3JIEMEH-
TOB COJIEPKaHMSI JUCUUIUIMHBI U YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIHH.

[Ipumepsl TUIIOBBIX 3aJaHUK U1 IPOBEICHUS
MMPOMEKYTOUYHON aTTECTAIUH 00YUaIOIUXCS

3amaHue B 3aKphITOH opMme:
K mpousBoicTBaM MaOTOHAKHON XUMHH OTHOCSTCS:
-XUMHYECKOe
-MbLUIOBapeHue
-yriuenoonua
-CUHTE3 KpacHuTelen
3ajaHne B OTKPBITOHN opMme:
Karanuzatopamu Ha3bIBatOT COEAUHEHHUS .......
3a/iaHue Ha YCTaHOBJIEHUE MPABUIBLHON MOCIIE0BATEIHHOCTH,
B npousBoacTBe Kpacurenen Ui NPOBEACHUS CUHTE3a a30KPACUTEIEH HCIIOIb3YETCS CIEAYIOIast
MOCIIEI0BATEIHHOCTh IPOBEACHUSI PEaKIIUii:
A) coenuHeHHe, pa3noKeHne, 00OMeH
B) paznoxxenue, coequHeHne, oOMeH
I') nnazotupoBaHue, a30COETUHEHUE, COETUHEHUE
J1) nnazotupoBaHue, a30coeAMHEHNE OOMEH
3a/laHue Ha YCTaHOBJIEHUE COOTBETCTBHUS:

Haspanue dopmyna
Auerar HaTpus CH3COONa
Xopua HaTpus NaNO3
Hutpar Hatpus HCOONa
®dopmuar HaTpuUs NaOH

KoMIeTeHTHOCTHO-OpHEHTUPOBAHHAS 331a4a:
VYka3are NpUUYUHBI U yTH YCTPAHEHUs HE MOSBICHUS OCaJlKa B IpoOIecce MOJydyeHHs KapOoKcHa-
TOB MeIU

I10JIHOCTBIO OLICHOYHBIE MAaTEPUANIbl U OLICHOYHBIE CPEICTBA Ui IPOBEACHUS IPOMEKYTOY-
HOU aTTecTanuu o0yJaroImuxcs npeacraBieHsl B YMM 1o QuciuIuIvHE.



7.4 MeToauyeckue MaTepHuaJbl, ONpeae/isiionue npoueaypbl OleHNBAHUA 3HAHU,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XaPaAKTePU3YIOIINX 3Tanbl GopMUpoOBaHUS

KOMIIETEHIIM A

[Tpouienypsl olleHUBaHMS 3HAHUM, YMEHH, HABBIKOB M (MJIHM) OMBITA JEATEIHHOCTH, XapaK-
TEPU3YIOIIKX 3Tanbl (OPMUPOBAHUSA KOMIIETEHIUH, PEryIHPYIOTCs CIEAYIOIMHUMHA HOPMaTUBHBIMU

aKTaMU YHUBEPCUTETA:

— mnonoxernne I 02.016 «O OamibHO-PEHTHHTOBOM CHUCTEME OIICHMBAHUS PE3yJbTaTOB
00yJeHusI 1O TUCHUTUIMHAM (MOIYJISIM) M MPaKTHKaM MPH OCBOCHHUHM OOyJarolnuMucs 0Opa3oBa-

TEJIbHBIX IIPOTPaMM»;

— METOJMYECKHE YKa3aHHUs, HCIOJIb3yeMble B 00pa30oBaTEIbHOM Ipollecce, YKa3aHHbIC B

CIIUCKE JIUTEPATYpBHI.

Jia mekyweco Konmpoas ycneeaemocmu 10 NACHUIUIMHE B paMKax JEHCTBYIOIIEH B YHU-
BEpCcUTETE OATTbHO-PEHUTUHIOBOM CHCTEMBI MPUMEHSETCS CIEAYIOMINNA MOPSII0K HAYUCIIeHUs Oa-

JIOB:
Tabmuma 7.4 — Iopsanok HauuciaeHus: 6auioB B pamkax bPC
dopma KOHTPOJIsS MuHUMaBHBIN 61 | MakcuManbHbIN Oaut
0ayu1 | mpuMedanue  |[0ayu | MpUMevYaHue
1 2 3 4 5

7 cemecTp

JlabopaTopuas pab6ora Ne 1. IlomydeHue kapOOKCHIATOB
TSDKEJIBIX METAJIOB METOAOM OOMEHHOTO PasiioKEHUs
-nonyuenue pactBopa Na-comu (K-comu) BeIOpaHHOHN KHC-
JIOTHI PACYE€THOM KOHIICHTPAIIHH;

- TIOJy4YeHUE PAcCUETHOro KOJIMYECTBA 3a/laHHOM KOHIIEH-
Tpamuy BOJOPACTBOPUMON COJIU TSKEIIOTO METaJlIa;

- TepMOcCTaTUpOBaHUWE O0O03HAYEHHBIX BBILIE PACTBOPOB
IpY MPEUIOKEHHON TemIieparype U JpoOHas (1o mpeyio-
KEHHOW Iporpamme) J03UpOBKa OJHOTO pacTBopa B JpY-
ToM;

- «CO3peBaHME » TBEPAOH (ha3bl MOTydaeMOro KapOoKcuiIa-
Ta TSDKEJIOro MeTallia, GUIbTPOBAHUE OCA/IKa U TIPOMBIBKA
ero Ha QUIBTPE, OMpEeleIeHNE MacChl CBEXEOT(HIBTPO-
BaHHOTO OCaJIKa M 3aXBaTa UM XHUJIKOU (pa3bl ¥ MPOMBIBHO-
T'O PaCTBOPUTEIIS;

- aHanu3 (QUIbTpaTa HA OCTATOYHBIC KOJIMYECTBA PEarceHTOB
U pacCTBOPEHHBINA MPOAYKT; CYIIKa OCaJKa IO MOCTOSHHOTO
Beca; MPHUAAHUE TBEPAOMY HPOAYKTY MOPOIIKOOOPA3HOTO
BU/JI;

- TepeKpPUCTAILIN3AIUs TBEPAOTrO MPOJIYKTa, OLEHKA KO-
HEYHOMN YHUCTOTHI U KOJIMYECTBA;

- OLIEHKA CII0c00a MepeMenIMBaHus U TEMIIEPATypPHOTO XO-
J1a B OTepanmsx

Brimonnun, He
3aITATHIT

12

Bremonaun, 3amm
THIT

Jlaboparopuast padora Ne 2. [lomydenwne KapOOKCHIIATOB

TAKEIBIX MCTAJZIOB IPAMBIM BSaHMOHeﬁCTBHeM OKCHga 6

(rumpokcuaa, kapboHaTa) MeTamia ¢ KapOOHOBOM KHCIIO-
TON B OMCEPHON METHLHUIIC

Breimonann, He
3alIATHI

12

Bemomann, 3amm
THII

[Ipaktuueckast pabora Nel Pacuer KOMIIOHEHTOB peaKIU-
OHHOM CMeCH KOHKPETHOIO Ipoliecca Ha MOIy4eHue Ipo-
JYKTa B 33/IaHHOM KOJINYECTBE C YUETOM:

-He 100%-HOoli CeNIeKTUBHOCTHU IO LIEJIEBOMY IPOAYKTY,

-HE BO3MOXHBIM 10 TEM WJIM UHBIM IPUYMHAM JOCTHKECHHUS
100%-Horo0 pacxo/10BaHMs peareHTa B HEJJOCTATKeE,

Breimonann, He 8

3alIUTUII

Brmmonnun, 3a-
AT




dopma KOHTPOJISI

MuHUMAIBHBIA Oasut

MaxkcuMaiabHbII 0anT

0aut

IIPUMEYAHNE

0aLt

IIPUMEYAHNE

1

2

3

4

5

-HAJIMYUS COMYTCTBYIOLIUX MPOLECCOB C MIEPEMEHHBIMU 110
X0y IPOTEKaHHUSI KOHKYPUPYIOIUMH CTIOCOOHOCTSIMH;

- HaJIW4Yusl TIOTEPh TPH MepepaboTKe KOHEUHBIX PEaKIMOH-
HBIX CMECEH;

- TIOTEPH MPOAYKTA MPU OUUCTKE C IENIBI0 JOCTHIKEHUS 3a-
JTAHHBIX TPEOOBAHUM TIO YUCTOTE;

- pa3sIUYHBIX COYETAHWA M KOMOWHAIMU TMEpEeUrCIICHHBIX
BBIIIIC U JIOMOJHUTEIBHBIX (PaKTOpOB

[IpakTuueckast pabota Ne2. MarepuanbHble OagaHChl MPO-
BOJIMMOTO TIporiecca B JII00bIe MOMEHTHI BPEMEHHU TI0 X0y
NpPOTEKaHMsI Ipolecca

Brmmonuun,
3aITATHIT

H

Brmmonaun,
AT

3a-

CPC

12

Hroro

24

8 cemecTp

Jlaboparopuas pabora Ne 1. [lomydeHnue coneil Maprasiia,
CBUHIIA, JKeJie3a M3 METAJIOB OKUCIIEHUEM OKCHJIOM COOT-
BETCTBYIOIIETO METallJia B BBICIICH CTENEHU OKHCICHUS B
pacTBope KapOOHOBOW KHCIIOTHI B OPTaHHYECKOM PaCTBO-
puTtene

3

Brinonaun, He 6

3allUTHIT

Brmmonuun,
AT

3a-

JlaGopatopnast pa6ota Ne 2. IlomydeHue coiieid CBHHIIA,
0JIOBA U IIMHKa H3 MCTAJIJIOB ITPHU UX OKUCJICHUU COCANHC-
Husmu Menu (l1) B oprannueckoMm pacTBOpUTENie € IIPOTO-
KOM BO3JyXa uepe3 Ta30BO€ IPOCTPAHCTBO OHMCEpHOI
MEJTbHUIIBI

3

Breimonann, He
3alIATHI

Brrimmoman,
IUTHI

Jlaboparopuas padora Ne 3. [TomyueHue coneid Menu mpu
OKHCIICHHH MeTajlsla KUCIOPOJOM BO3/IyXa B CIIa0OKHUCITBIX
BOJIHBIX PacTBOpax COJIeH aMMOHUS

3

Brinonaun, He 6

3allUTHIT

Brimmonmaunn, 3a-

MIATHII

[IpakTtuueckass pabora Nel. IlomydeHume OalaHCOBBIX H
MaKpPOKWHETHYECKUX XapaKTEPUCTUK HA OCHOBE TEX WIH
HWHBIX JaHHBIX KOHTPOJIA 3a XOAO0M IMPOTCKAHUS ITPOLECCa

3

Breimonann, He
3alIATHI

Brrimoman,
ITATHIT

3a-

[TpakTuueckas padora Ne2. Pacuet rpaduka paboThl mpe-
MMpUuATHUA IJId BBIIIYCKA 3aJaHHOI'O KOJIMYCCTBA ICJICBOIO
IIPOJYKTa MaJOTOHHAKHON XUMUHU

3

Brimonaun, He 6

3allUTHIT

Brmmonuun,
AT

[Tpaktnueckas padora Ne3. Pacuer Bomo- u 3Heproodecrie-
YCHUA YCTAHOBKU IUJIA IPOU3BOJACTBA KOHKPCETHOI'O KOJIHNYC-
CTBa I[EJIEBOT'0 MPOJTYKTa OTOBOPEHHBIM CIIOCOOOM

3

Breimonann, He
3alIATHI

6

Brrimmoman,
IUTHI

3a-

CPC

12

24

Hroro

24

48

ITocemaemMocTs

16

3aueT

0
0

36

Hroro

24

100

s npomesicymounou ammecmayuu 00y4aowuxcs, TpoBOJUMON B BHJIEC TECTUPOBAHMS,
UCTIONIB3YETCSI CIEAYIONIasi METOMKa OIICHUBAHUS 3HAHUW, YMEHUH, HABBIKOB U (WJIM) OMBITA JES-
tenbHOCTH. B kakmom BapuanTe KUM —16 3amanuii (15 BOIpocoB 1 07jHA 3a7a4a).

Kaxpiii BepHBIN OTBET OIICHUBACTCS CIESIYIOIIMM 00pa3oM:

3aJlaHue B 3aKpbITOl popme —2 Oaina,
3aJlaHue B OTKPBITON popme — 2 Oaina,

MaxkcruManbHOE KOJTHYECTBO OAJLIOB 32 TECTUPOBaHUE —36 OaIoB.

3aJJaHUe Ha YCTaHOBJICHHE MTPaBUIILHOM MOCJIEe10BaTEIbHOCTH — 2 Oaiina,
3aJjaHUe Ha YCTAaHOBJIEHHE COOTBETCTBUS — 2 Oasuia,
pelieHne KOMIIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a/1aun — 6 OaJuIoB.




8 IlepeyeHb OCHOBHOII U 1ONOJHUTEIbHON y4eOHOM JINTepaTyphbl, HCOOXOANMOM 1JIs1
OCBOCHMS THCIMIIIMHBI

8.1 OcHoBHas yuyeOHasi JuTEparypa

1 MBanoB, A.M. MakpoKHHETHKa XUMHUYECKUX MPOIIECCOB : yueObHoe nocobue / A. M. UBa-
HOB ; Oro-3amn. roc. yu-T. - Kypck : FO3I'Y, 2012. - 340 c. - TekcT : 3JIeKTpOHHBI.

2.JleontneBa, A. M. OOmias xumuyeckast TeXHoJorus : yueOHoe nocodue / A. U. JleoHTbeBa,
K. B. Bpstakun ; TaMOOBCKHIT TOCYyIapCTBEHHBINH TEXHUYECKUN yHHBEpcHTET. — TamO0B : TamOOB-
CKHMI TocyaapcTBeHHBIM TexHuueckuid yausepcuter (TI'TY), 2012. — Y. 1. — 108 c. : w1, Tadm.,
cxeM. —  URL: https://biblioclub.ru/index.php?page=book&id=277815 (nara  oOparueHus:
16.09.2021). — PeskuM gocTyma: mo moanucke. — TeKCT : 3JeKTPOHHBIH.

8.2 lonosinuTe/IbHAS YUueOHAs IUTEPaTypa
3. BanoB A.M. MakpOKHHETHKA XUMUYECKUX MPOLIECCOB B MCCIENOBAHUAX M TEXHOJIO-
rudeckoit mpaktuke. Yacte 1 : ['omorenHbsie roModasHbple U TOMOTEHHBIE TeTepoda3HbIe XUMHUUE-
ckue mporeccsl / A.M. UBanoB. — Kypck : Kypck['TVY, 2009. - 139 c. — TekcrT : 2JIeKTpOHHBIN.
4. UBanoB, A.M. MakpoKHHETHKA XUMHUYECKUX MPOLIECCOB B UCCIICIOBAHUAX U TEXHOJIO-
ruueckoi mpaktuke. Yacte 2 : ['ereporennsie rerepodasnbie xumuueckue mnpoueccsl [ Texcr] / A.M
NBanos. — Kypck : FO3I'Y, 2010. - 209 c. — TeKCT : 37eKTpOHHBIN.

8.3 [lepeueHb MeTOAMYECKUX YKA3AHUM

1. BonromoMeTpuueckre METOAbl B U3YYEHUU MAKPOKMHETHKH XHMUYECKUX IPOLIECCOB :
METOMYECKHe yKa3aHus K J1a00paTOpHbIM paboTaM Mo JuciuIuiMHaM «DPusnyeckas xumus», «Ka-
TaJIN3 ¥ UHTHOMPOBAHNE XUMHUYECKUX MPOLIECCOBY, «IIpolecchl n anmaparbl XUMHUYECKOH TEXHOJIO-
rumny, «30paHHble II1aBbl XUMHUYECKOW KMHETHKU U KaTanu3ay, « XMMHUYECKHe MPOLECcChl XUMUYe-
CKOM TexHosoruu» U «MaKpOKHHETHKa TeTepOreHHbIX reTepodasHbIX MmpoieccoBy, «Texkymuit
KOHTPOJIb 32 XOJIOM MPOTEKaHus npouecca» st ctyaeHToB HanpasieHus 240100.62 u 240100.68
«Xumuueckas TexHonorus» / FOro-3am. roc. yH-T ; coct. A. M. UBanos. - Kypck : FO3I'Y, 2015. -
17 c. : wi., Tabi. - TEKCT : 2JIIEKTPOHHBIH.

2. HuskoremnepaTypHble TeTeporeHHble rerepodasHble XMMUYECKHE MPOLECCHl XUMHYe-
CKOM TEXHOJIOTHH : METOJUYECKHE yKa3aHUs K JJaOopaTOpHBIM paboTaM MO JAUCHUIUIMHAM «XHUMHU-
YeCKHEe MPOLECChl XMMHYECKON TeXHoIorun», «KaTtanm3 u MHruOMpoBaHHE XUMHUYECKUX IPOLEC-
coBy, «30paHHbIE I1aBbl XUMUYECKOM KMHETUKU M KaTanu3a» U «MaKpOKHHETHKA reTepOreHHbIX
rerepoazHbIX XUMHUYECKUX IPOLIECCOB» s cTyneHToB HampasieHuit 240100.62 u 240100.68
«Xumudeckas TexHosorus» / KOro-3am. roc. yH-T ; coct. A. M. UBanos. - Kypck : FO3T'Y, 2015. -
13 c. : puc., Tab:m1. - TEKCT : 31EKTPOHHBIN.

3. Texymuii KOHTPOJIb MPU MPOBEACHUN XMMUUYECKUX MPOILECCOB XUMUUYECKON TEXHOJIOTHH.
Y. 1 : HuzkoTeMiiepaTypHble TeTeporeHHbIe TreTepodasHblie MPOIECChl C YIacTHEM COCTUHEHUN Me-
U U LIMHKA : METOJWYECKHE yKa3aHUs K Ja00opaTOpHbIM paboTaM MO AUCHUILIMHAM «TeKyriuii
KOHTPOJIb 3a XO/I0M IpPOTEeKaHus mpouecca», «IlocTaHOBKa KHHETUYECKOTO SKCIIEpUMEHTa U 00pa-
00TKa €ro pe3ynbTaToBY», «XUMUYECKHE MPOIECChl XUMHUUECKON TEXHOIOTHI», «30paHHbIe I1aBbl
XUMHUYECKON KMHETHKH M KaTajan3ay, «MaKpOKHMHETHKA TeTepOreHHBIX reTepoda3HbIX MPOILECCOBY,
st cryaeHtoB HanpasieHus 240100.62 u 240100.68 «Xumudeckas TEXHOJIOTHS», a TaKKe MpHU
BeinosiHeHnn BKP GakanaBpoB m marucrepckux auccepranuii / FOro-3am. roc. yH-T ; cocT. A. M.
NBanos, C. /1. [Toxxunaesa. - Kypck : FO3I'Y, 2015. - 13 c. - TekcT : 3neKTpOHHBIM.

8.4 JIpyrue yue0HO-MeTOAMYECKHE MATEPHATIbI

CripaBOYHUKH XMMHUKA U XUMUKA-TEXHOJIOTa B OMOIMOTEKE YHUBEPCUTETA,

OTpaclieBble HAYYHO-TEXHUYECKHUE KypHaJbl B OMOIHOTEKE YHUBEPCUTETA!

XuMunueckas TEXHOJIOTUS

9 IlepeyeHb pecypcoB MH(POPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON ceTH «UHTepHET),
HEO0XOAUMBIX [IJIS OCBOCHHSI JUCIUNJIMHBI


https://biblioclub.ru/index.php?page=book&id=277815

1. UaTepHeT TpeHakephl Mo Xxumuw (i-exam.ru)

2. Hayunas snextponHas 6udnuoreka eLIBRARY.RU (elibrary.ru)

3. denepanbublii mopran «Poccuiickoe oopasoBanue»: http://www.edu.ru/

4. Xumudeckue caitel: http://www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/,http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JlocTyn K KHMUraM abOHEMEHTa, CTaThIM MEPUOINIECKON rmeyaTH, 0a3e TaHHbIX TPYAOB yde-
Hbeix IO3TY (U3Bectus HO3I'Y).

10 MeToanueckne ykazaHus J1JIs 00y4AIOMIUXCS M0 OCBOEHHUIO U CIUTIINHbI

Bes metonuueckast nurepaTypa U METOIMYECKUE YKa3aHMsI, HEOOXOAUMBIE JUIsl CaMOCTOsI-
TEIBHOI'O N3Y4YEHUS JUCLUIUINHBI IEPEUNCIIEHbI B TyHKTax 8.1 u 8.2.

OCHOBHBIMHU BUJaMH ayAUTOPHOM pabOThI CTYy/I€HTA IPU U3YUEHUU JUCIUILIUHBI SABIISIOTCS
JICKITUU JIA0OpaTOPHBIC U MpakTHUecKue 3aHaThs. CTyeHT He UMEeT IpaBa MPOIYCKaTh 3aHATHUS
0e3 YBaKUTENbHBIX TPUYHKH.

Ha nexnusax u3nararoTcst 1 pa3bsCHSIIOTCS OCHOBHBIC MTOHSTHS TEMBI, CBSI3aHHBIC C HEH TeO-
peTHYECKHEe U MPAKTHUYECKHE MPOOJIeMBbI, TAI0TCS PEKOMEHIAINH ISl CAMOCTOATEIbHOM paboThl. B
XO/JI¢ JICKIIH CTYJICHT JIOJDKEH BHUMATENIBHO CIYIIATh M KOHCIIEKTHPOBATh MaTepHAlL.

N3ydenne Hanbosee BaKHBIX TEM WK Pa3/IeoB TUCIUILUIMHBI 3aBEPIIAIOT J1a0OpaTOPHBIE U
MPAKTUYECKHE 3aHITHSI, KOTOPhIE 00ECIIEYNBAIOT: KOHTPOJIb MMOATOTOBICHHOCTH CTY/ICHTA; 3aKPeTI-
JeHre yueOHOro MaTtepHala; IpuoOpeTEeHUE OMbITa YCTHHIX MyOJUYHBIX BBHICTYIUICHHUM, BEICHUS
JTUCKYCCHH, B TOM YHCIIC apTyMEHTAILIUU U 3aIUTHI BBIIBUTACMBIX ITOJIOXKEHHUI U TE3HCOB.

JlabGopaTtopHOMY 3aHSTHUIO MPEIIIECTBYET CAMOCTOATENbHAs paboTa CTYACHTa, CBA3aHHAS C
OCBOGHHEM MaTepuaia, MOJYYeHHOTO Ha JIEKIHSIX, U MATepUAIOB, U3JOKEHHBIX B y4eOHHMKAX U
yueOHBIX TTOCOOUSIX, a TAK)KE JINTEpaType, PEKOMEHI0BAaHHOM MpernoaBaTeieM.

Baxxueiimmm ¢GakTopoM yCTIEIIHOTO YCBOCHHS MaTepuaia Mo AUCIUIIINHE SBISETCS CUCTe-
MaTH4YecKasl U IieJIeHaNpaBieHHasi caMoCcToATeIbHas paboTa cryneHToB. OHa BKIIIOYaeT B ce0s pa-
00Ty TI0O OCBOEHUIO M 3aKPEIUICHUIO TEOPETUYECKOr0 MaTeprala Kypca, BBITIOJTHEHHIO TEKYIIHUX 3a-
JaHUI MO MPaKTUYECKUM 3aHSATHUSM, HAlMCAHWE OTYETOB B COOTBETCTBUM C MHIWBUIYaJbHBIM 3a-
TAaHUEM.

KauecTBo yueOHOI pabOTHI CTYIEHTOB IpENoAaBaTesb OLCHUBAET MO pe3yJibTaTaM TECTH-
poBaHmUs, cOOECeI0OBaHUs, 3alUTHI OTYETOB IO JaOOPATOPHBIM paboTaM M BO MHOTOM OTpeesieT-
Csl €6 pUTMUYHOCTBIO (AJ1 4ero 3Ty paboTy HEOOXOAMMO IUIAHUPOBATh WJIM MPUICPKUBATHCS pe-
KOMEHIYeMbIM rpadukam) U yueOHO-METOINIECKUM 00ECTICUeHUEM JTUCIIUTLITNHBIL.

[IpenogaBatens y>ke Ha MEPBIX 3aHIATUAX OOBICHSIET CTyIeHTaM, Kakue (OpMbl 00ydeHHS
CJIeTyeT UCIMOJIb30BATh MPH CAMOCTOSATEIFHOM U3YUEeHUU AUCIHUILTUHBL: KOHCIIEKTHUPOBAHUE yueo-
HOM JIUTEpaTyphl U JEKIIMU, COCTABJICHUE CIOBAPEN MOHITUH U TEPMUHOB U T. .

B mpornecce o0yueHus mpernoaaBaTeNid UCIONb3YIOT aKTUBHBIE (JOPMBI pabOTHI CO CTYACH-
TaMU: YTE€HUE JIEKIHU, IPUBJICYCHUE CTYJCHTOB K TBOPUECKOMY MPOIECCY Ha JIEKIHSX, POMEKY-
TOYHBIN KOHTPOJIb TyTEM OTPAaOOTKHU CTyAECHTAMH MPOIMYIIEHHBIX JIEKIIUH, YIaCTUE B TPYIIOBBIX H
WHIUBHUIYAIbHBIX KOHCYNbTAIUAX (cobecemoBanum). DTH (HOPMBI CIIOCOOCTBYIOT BBIPAOOTKE Yy
CTYJIEHTOB yMEHHUs paboTaTh C y4eOHUKOM W JHUTepaTypoil. M3ydeHue nuTepaTypbl COCTABIISET
3HAYUTEIbHYIO YacTh CAMOCTOSITEIIBHOM pabOTHl CTy/IeHTa. DTO OOJBIION TPy, TpeOyIOUuil yCH-
TUI M KeNnaHusd CTyaeHTa. B camMom Hauane paboThl HaJ KHUTOH BaXKHO OIPENCTUTh LETb H
HanpasiieHue 3Tol pabotsl. [IpountanHoe cieayer 3akpenuTh B naMatu. OAHUM U3 TIPUEMOB 3a-
KpEIUICHHE OCBOEHHOTO MaTepuaia sSBISETCS KOHCIIEKTHPOBaHUE, 0€3 KOTOPOTO HEMBICIIUMA CEepPb-
e3Has paboTa HaJ nuTeparypoil. CucreMaTnyeckoe KOHCIEKTUPOBAHUE MTOMOTaeT HAyuYUuThCs Ipa-
BUJILHO, KPATKO M YETKO M3JIaraTh CBOMMH CIIOBAMU MPOYUTAHHBIA MaTepHa

CamocTosATenbHyI0 paboTy ciielyeT HauuHaTh C NMepBbIX 3aHATUN. OT 3aHATHA K 3a-HATUIO
HY)KHO PETYJISIPHO MPOYUTHIBATH KOHCIIEKT JICKIUI, 3HAKOMHTBCS C COOTBETCTBYIOIIMMU pa3zena-
MU y4eOHHKa, YUTaTh U KOHCIIEKTUPOBATH JIUTEPATYPY MO KAXKJ0MU TeMe NUCUUIIINHBL. CaMocTos-
TeNbHAast paboTa IaeT CTYJCHTaM BO3MOXHOCTh PABHOMEPHO PaCIpeIeINTh Harpy3Ky, ClIOCOOCTBY-
eT 6osee TITyOOKOMY M KaueCTBEHHOMY YCBOCHHIO yueOHOTO MaTepHuana. B ciydae He0OX01uMOCTH
CTYJEHTBI 00pAIIal0TCs 32 KOHCYIbTAIlMEH K MIPEToIaBaTesio 0 BOMPOCaM C IEeTbI0 YCBOCHUS U
3aKpeIyICHUs] KOMIIETEHIUH.
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OcHoBHasl L1elb CaMOCTOSATENbHON pabOThI CTyJ€HTA NMPU U3YyUCHUH TUCIMIUIUHBL - 3aKpe-
MUTh TEOPETUYECKHE 3HAHUS, OTYICHHBIC B MPOIIeCcCe JICKIIMOHHBIX 3aHATHH, a TaKke CHOPMHUPO-
BaTh IPAKTHUYECKHUE HABBIKU CAMOCTOSITEILHOTO aHaJIN3a 0COOCHHOCTEH TUCIUIUINHBI.

OT4eThl MO MPAKTHYECKUM 3aHITHSIM O(QOPMIISIOTCS B COOTBETCTBUU C TPEOOBAHMSIMHU, U3-
JIO’)KEHHBIMU B METOJINYECKUX YKA3aHUSX.

11 Ilepeyenb HHGOPMAMOHHBIX TEXHOJOIUH, HCIOJIb3YyEeMbIX IIPH OCYIECTBJIe-HUMU
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILINHE, BKJIKYAas epevyeHb NPOorpaMM-HOro odecmneve-
HUSA 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

Libreoffice omepannonnas cucrema Windows
AntuBupyc Kacnepckoro (uru ESETNOD)

12 Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, HE00XOAMMOI 1JI OCYIIECTB-JICeHUS
00pa3oBaTeJILHOIO MPoIecca Mo JMCUHUIIHHE

YyeOHast ayIuTopus IS MPOBENCHUS 3aHIATUI JICKIIMOHHOTO TUIA U Taboparopun Kadenps
GyHIaMEHTAILHOW XUMUU U XUMHYECKOW TEXHOJOTHH, OCHAICHHBIC y4eOHOW MeOeNbI0: CTOJIBI,
CTYJNbS 11 00y4aroIUXCsl; CTOM, CTYJ JUIS IIPEroiaBaTens; J0CKa.

JlaGopaTopHas mocyaa (mpoOUpKH, KOJIOBI, MUTIETKH, OFOPETKH, OFOKCHI U JIp.).

JlaGopaTtopHoe 000pyZOBaHHE: AHATUTUYECKUE BECHI, TEXHO-XMMUYECKHE BECHI, MEIIAJIKH,
MarHUTHBIE MEIIAJIKH, TEPMOCTAThl, CYIIWIbHBIN MIKad, 3IIEKTpHUYecKas IUIMTKA, BOJSHAs OaHs,
MaclisiHas OaHs, mecyaHasi 0aHs, BBITSDKHBIC MTKa(dbl, BAKYYMHBINH Hacoc, pH-MeTp, KOHTyKTOMETp

BcnomoratensHoe 060pynoBanue (IITaTUBBI, XOJIOIUIBHUKHA, TEPMOMETPHI U JIP.)

HaGop peakTuBOB 10 KakJ0H J1abopaTopHOU paboTe.

13 Ocobennoctu peanu3anvi JTUCHUIVIMHBI 1JId UHBAJIUAOB U JUI ¢ OrPAaHUYCHHBIMHU
BO3MOKHOCTAMH 310POBbA

[Ipu 0OydyeHun auIl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMU 3/I0POBBSI YUUTHIBAIOTCA UX WHIH-
BUAyaJIbHBIE NIcUX0opu3nueckue ocodennoctu. OOyueHre HHBAIHUIOB OCYIIECTBISIETCS TaKKe B CO-
OTBETCTBUU C UHAUBHUAYAJIbHON MPOrpaMMoi peabuiInTaluy NHBANKU A (TpU HATUYHH).

Jna auy ¢ HapyweHuem cyxa BO3MOXKHO TPEIOCTABICHHE Y4eOHON MH(POpPMAIUU B BU3Y-
albHOM (hopMe (KpaTKUi KOHCTICKT JIEKIIMA;, TeKCThI 3aJJaHWi, HalleYaTaHHbIC YBEIIMUYEHHBIM HIpH -
TOM), Ha ayJIUTOPHBIX 3aHATHUSAX JOMYyCKAeTCsS MPUCYTCTBHE ACCHCTEHTA, a TAaKXKe CYypJOTePEBOTIH-
KOB U TH(JIOCYPAONEPEBOAUUKOB. TeKyIHii KOHTPOJIb YCIEBAEMOCTH OCYILECTBISETCS B MUCH-
MEHHOM Qopme: 00ydaronuiicss TUChbMEHHO OTBEYAET HA BOMPOCH], TUCHbMEHHO BBITIONHSET IPAKTH-
yeckue 3amanus. Jlokman (pedepar) Takke MOXKET OBITh MPEJCTABICH B MUCHbMEHHOW dopme, Mpu
9TOM TPeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMH K€, a TPEOOBaHMS K KaueCTBY M3JIOKEHUS MaTe-
puana (MOHATHOCTb, KAUeCTBO PEUH, B3aUMOJICHCTBUE C ayJUTOPHEN U T. 1.) 3aMEHSI0TCA Ha COOT-
BETCTBYIOIINE TPeOOBAHMUS, MIPEABSIBIIEMbIE K THCBMEHHBIM paboTaM (KauecTBO OhOpMIICHHUS TEK-
CTa M CIHCKa JUTEepaTyphl, [PaMOTHOCTh, HAIMYUE WIUTIOCTPAIIMOHHBIX MaTepuajoB H T.1.). IIpo-
MEXKYTOUHAsl aTTeCTaIUs AJIs JIUI C HAPYIICHUSIMU CIyXa MPOBOJUTCS B MUCbMEHHOU (opme, mpu
3TOM HCIIONB3YIOTCS 00IIMe KpUTepuu olleHnBanus. [Ipy He06X0AMMOCTH BpeMsl MOATOTOBKH K OT-
BETY MOXET OBITh YBEIIMYCHO.

s nuy ¢ napyweHuem 3penus NOMYCKAETCs ayAHallbHOE MpelocTaBlieHne HHpopMaIuu, a
TaK)Ke UCTIOJB30BaHUE Ha aAYJUTOPHBIX 3aHATUSX 3BYKO3AMHCHIBAIONINX YCTPOUCTB (IUKTO()OHOB U
T.1.). JlomyckaeTcs mpuCyTCTBHE Ha 3aHATHIX aCCUCTEHTA (MIOMOIIIHUKA), OKAa3bIBAIOIIETO 00y4Jaro-
IIAMCSI HEOOXOIUMYIO TEXHUYECKYIO TIOMOITb. TEeKyIIUil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS
B ycTHOU ¢opme. [Ipu mpoBeneHnr MPOMEXKYTOYHON aTTECTAIMK JJIsl JTUI] C HAPYIIICHUEM 3pEHUS
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOEeCceI0BaHUE 110 BOIIPOCAM.

s nuy ¢ oepanuyeHHbIMU B03MONCHOCMIAMU 300P06bs, UMEIOWUX HAPYUEHUS ONOPHO-
08uU2camenbHo20 annapama, Ha ayIuTOPHBIX 3aHATHUAX, a TAKKE MPU MPOBEICHUH MPOLEAYpP TEKY-
IIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTecTalliid MOTYT OBITh NMPEAOCTaBICHb HE00-
XOJIUMBIC TEXHUUYECKUE CPEICTBa (MIePCOHATBHBIA KOMIBIOTEP, HOYTOYK WU APYrOW TaJKeT); J0-
MyCKaeTCs MPUCYTCTBHE aCCUCTEHTa (aCCUCTEHTOB), OKA3bIBAIOIIETO 00yJaronuMcs HE0OX0IUMYIO



TEXHUYECKYIO TIOMOIIb (3aHATH paboyee MECTO, MePEIBUTATHCS 110 ayAUTOPUH, IPOYUTATH 3a/IaHUE,
0(OpPMUTH OTBET, OOIIATHCS C MPEMOIABATEIIEM).



10 JIncT qonoJiHeHHi ¥ H3MEHEeHHUIl, BHECEHHBIX B pa004yI0 POrpaMMy U CHHILTAHBI
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Ilpunooscenue A

HepequL BOITPOCOB MOATOTOBKH K 3K3aMCHY C YKa3aHUCM OaioB

1. YTo Takoe MaJIOTOHHAKHASI XMMHUS U 3a4€M OHA HY>KHa?

2. OCHOBHBIE 33J]a41, PEILIAEMON B TPOMBIIIJIEHHOW MAJIOTOHHAKHOW XUMHUH U UX KpaTKasl
XapaKkTEepUCTHUKA.

3. Cneuuduka peann3yeMbIX B MATOTOHHAKHOW XUMHUH MPOIIECCOB M KpaTKask XapaKTepu-
CTHUKAa KaXJIOW M3 YKa3aHHBIX 0COOCHHOCTEH.

4. HeobxonrMa Jiu JUTsi MaJTOTOHHAKHBIX XHMHYECKUX MMPOU3BOJICTB MOOMEPAIMOHHAS 1
XUMHUKO-TeXHOJorn4eckast cxembl? OTBET 000CHYHTE COOTBETCTBYIOUIMMH apryMEHTaMH.

5. B gem coctouT cnenuduka annaparypHoro ohopmiIeHUSI XUMUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB JUIsl KPYITHOTOHHA)KHOT'O ¥ MAJIOTOHHA)KHOT'O ITPOU3BOJCTB?

6. Kakum 06pa3omM MOKHO TIOJIYYHT MPOAYKT, MOTPEOHOCTh B KOTOpOM mucuucisiercs 1,0
KI/T0/1, HO 6€3 HEero HeBO3MOKHO ()YHKIIMOHHPOBAHNE KPYMTHOTOHHAKHOTO MTPOU3BOICTBA?

7. YCTaHOBIEHO NPHU MPOBEACHUN NATEHTHOIO MOUCKA, YTO IS TOIYYEHUS TOTO UIH HHOTO
IPOIYKTa U3BECTHBI MHOTHE JECATKU CIIOCOOOB MOMyYeHHs. UeM cielyeT pyKOBOJCTBOBATHCS MPH
BBIOOpE crioco0a it KOHKPETHOM pean3allii B paMKax MOCTaBJICHHOM 1enn?

8. MatepuanbHblii 6anaHc MAJIOTOHHAKHOTO MTPOU3BOJICTBA U YEM OH OTJIIMYAETCS OT MaTe-
puanbHOro OanaHca KPYMHOTOHHAKHOTO IIPOM3BOACTBA?

9 HackonbKO CHpaBeATUBO YTBEPXKICHHE: YeM OOJIbIIE pEeareHTOB 3arpy3Ku — TeM O0JIbIe
MPOAYKTA MOJTYy4EHO?

10. Xumuueckue GaKkTOphl BIUSHHS Ha BBIXOJ LIEJIEBOTO MPOTYKTA.

11. MaccooOmeHnHbIe (aKTOPBI BIUSHHS Ha BBIXOJ IIEJIEBOTO MPOIYKTA

12. CobmroneHne TeMnepaTypHOro pexkuMa MpoTEeKaHus IpoLiecca U BBIXO IIEJIEBOr0 Ipo-

YKTa.
13.Cremnenb cOOTBETCTBHS allapaTypHOro 0(pOpMIIEHHS MPOLIECCa U BBIXOJ LIEIEBOT0 MPO-

JYKTa.

14. Beienenue 1e1eBOro NpoayKTa B IPAaKTUKE MaTIOTOHHAXXHON XUMUH.

15 Ouucrka neneBoro NpoaAyKTa B MIPaKTUKE MaTOTOHHA)KHOW XMMHUU.

16. OcHOBHBIE THIIBI TOAACPKAHUS PEKUMHBIX XapaKTEPUCTUK B MIPAKTUKE MATIOTOHHAXK-
HOU XMMMHH.

17 OcHoBHBIE HanpaBIIEHUS HCIIOIB30BaHHSI KAPOOKCHIIATOB.

18. OcHOBHBIE IIyTH MOJTy4EHUs KAPOOKCUIATOB LIEIOYHBIX U HIEJTOYHO-3EeMEIbHBIX METall-
JIOB B XUMUYECKOH MPAKTHKE U UX KpaTKasi XapaKTepUCTHKA.

19. OcHOBHBIE IyTH MOJTy4EHHs] KAPOOKCUIIATOB MOJIMBATIEHTHBIX U TSXKENIBIX METAJJIOB B
XUMHUYECKON MPAKTUKE U UX KpaTKasi XapaKTepHCTUKA.

20. OcHOBHBIE ITyTH MOJTY4YEHUS CUKKAaTHBOB U MX KpaTKas XapaKTepUCTUKA .

21. OcHOBHBIE MHTUOUTOPBI HHKPYCTALIMU COJIEH KECTKOCTH U IyTH UX mony4yeHus. Kpat-
KH€ TEOPETUYECKNE OCHOBBI JOMUHUPYIOILET0 MpoLiecca, NOONepalioHHas CXeMa M MOAX0bI K
anmapaTtypHoMy o(hOpMIICHUIO

22. Turubutopsl aTMOC(hEepHON KOPPO3UH METAIIJIOB M CIUIABOB U KPAaTKask XapaKTEPUCTHKA
OCHOBHBIX ITyTEH UX MOIy4EHHUS.

23 IlosnyueHne OCHOBHBIX COJIEH MEU U APYTHX METAIOB, UCIOIb3yEMBIX 110 Pa3IMUYHbIM
(YHKINOHATIHHBIM HAMIPABICHUSIM B CEJIHCKOM XO034KCTBE. BapraHThI M TEXHOJIOTMH NOJTYYCHHUS Ha
npumepe xaopokcuaa meau (11).

3.8 CriocoOHbIe (HYHKITMOHUPOBATH B MAKPOITUKIMYECKUX CXEMaX OKHCIUTEIN TSKEIbIX
METAJUIOB, U X OCHOBHBIE XapaKTEPUCTUKHU U ITyTH MOTY4EHUS.

24 Tlonyuenune kKapOOKCUIIATOB METOJJOM OOMEHHOTO pa3iiokeHus. Bo3aMoXxHOCTH U rpaHu-
1bl IPUMEHEHUS AaHHOTo MeToAa. OCHOBHBIE TPEOOBaHMS K IPOJYKTY B JAHHOM METO/IE.

25. BapuaHThI OONIEPAIIMOHHBIX CXEM IIPU MOJIYYEHUU KapOOKCHUIATOB METOI0M OOMEHHO-
IO Pa3IOKEHMUSL.

26. CtouHbIe BOJIBI ITPH MOJTYYEHUN KapOOKCHIATOB METOI0M OOMEHHOTO PA3JIOKEHHS U
paboTa ¢ HUMH.



27. TeopeTnyeckre OCHOBBI MOTYUYCHHS KAPOOKCHIIATOB METOJOM OOMEHHOTO Pa3JI0KEHHUS.

28. AnmmapaTtypHoe odpopMIIEHHE MTOTy4YeHHsI KApOOKCUIIATOB METOJJOM OOMEHHOTO pa3Jio-
KEHUSL.

29. TeopeTndeckne OCHOBBI, TOOTIEPALMOHHBIE CXEMBbI M 0a30BBIE PEXKUMBI, XapaKTEPUCTH-
KU TIOJTy4EeHUS! KapOOKCHIIATOB METAJIIOB PSMBIM B3aMMOJICHCTBHEM OKCHJIOB, THAPOKCHIOB U
KapOOHATOB METAJJIOB C KApOOHOBBIMH KHCIOTAaMH B YCIOBUSAX MEXaHUYECKOW aKTHBALIUU TPOIIeC-
ca.

30. OcHOBHBIE TOJXOBI K anMapaTypHOMy O(QOPMIICHHIO MOIY4YSHHs KAPOOKCUIIATOB TSXKE-
JBIX METAJUIOB U3 UX OKCUAOB, THAPOKCHIOB M KApOOHATOB B MEXaHOXMMHUYECKOM B3aHMOICHCTBUH
¢ KapOOHOBBIMH KHCIIOTAaMH

31. [Nomyyenne kapOOKCHIIATOB U3 METAJUIOB KaK BTOPUYHOTO ChIpbs. BapuaHThl, TeOpeTH-
YEeCKHEe OCHOBBI M OOIIME MTOXO0/IBI K anmapaTypHoMy odopmiieHHIo nponecca. [IpenmymiecTsa,
HEIOCTAaTKU ¥ TPAHUIBI IPUMEHUMOCTH TpoIIecca.

32 PaccunTaTh 3arpy3Ky peareHTOB Ha MOJy4yeHUue My IeJIEBOT0 KapOoKcuiaara MeTo-
JOM......... , €CJIM U3BECTHO, YTO TOTEPHU MPOYKTA IPU BBIICICHUH .......... COCTaBIsieT .....%, a
ri1yOMHa pacX0/I0BaHUS PeareHTa B HEAOCTATKE ....... % Tpu U30UPaTETBHOCTH IO LIEJIEBOMY IPO-
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