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1 Llenu n 3agayum aucumnnuHbl

Llenbto ocBoeHUsa gMcumnninHbl ABASETCS hopMmMpoBaHne KomneTeHumnin obyyaroLlerocs B
obnactn npoceccnoHanbHOM AeaTeNbHOCTM 1 chepe NpodecCcnoHanbHON OeATENBHOCTH:
26 Xnmmn4yeckoe, XMMUKO-TEXHONOMM4Yeckoe nNpon3BoaCcTBO

(B chepax: NpoM3BOACTBA HEOPraHNYECKMX BELLECTB; MPON3BOACTBA NPOAYKTOB OCHOBHOIO U

TOHKOrO OpraHM4yecKoro cMHTe3a; Npon3BOACTBA NOMMEPHbLIX MaTeEpPManos).
40 CkBO3Hble BMAbl NpodeCCnOHanNbHON AeATeNbHOCT B NMPOMBbILLNEHHOCTHU

(8 cdepe

opraHnzaumn wu

npopegeHnAa Hay4yHo-uccnengoBaTesibCKux u

KOHCTPYKTOPCKMX paboT B 06nacTi XMMUYECKOro 1 XMMUKO-TEXHONOMMYECKOro Npon3BoACTBa).

OucumnnunHa
cnegywowmux — TUMOB:
yrnpaBieH4YECKUN.

Mporpamma cocTaBneHa B
AapcTBEHHOro  obpasoBaTenbHOro

HanpaBsrneHa

Ha
Hay4YHO-UccnenoBaTenbCKUN;

COOTBETCTBUU
cTaHgapTa

npodeccmoHansHom
TEXHOSTOMMYECKUI;

peweHne 3agad

c TpeboBaHuamn deneparnbHOro

Bbicwero obpasoBaHus Mo

noarotoBku/cneymanbHocTn 18.03.01 Xumudeckas TexHonorus

2 lepeyeHb NNaHUpPyeMbiX pe3yNbTaTOB OOYYEHUsl, COOTHECEHHbIX C MNIIAHUPYEMbIMU

pe3ynbTaTaMm OCBOEHUA obpa3oBaTenbHou NMporpammbi

OnbITHO-

[EeATENbHOCTU
opraHn3aLoHHO-

HanpaBreHuo

KO,EI, HanmeHoBaHue KoMneTeHuunun KO,EI, N HanmeHoBaHe nHAMKaTopa AOCTUXKEeHUA

KoMneTe KoMneTeHuum

HUUK

MKB-2 | CnocobeH opraHusoBbiBaTb | MO 1nks-2 - OcywecTBnsiet OCHOBHbIE
npovecc NPOU3BOACTBA | TEXHOSOrn4yeckne npowecchol XUMUYECKUX
BbIMyckaemon NPoayKUMK, | NPOU3BOACTB C YYETOM COBPEMEHHbLIX LOOCTUXKEHWU
BbIGupaTb 7] NPUMEHATb | HAYKN U TEXHUKK
COOTBETCTBYOLLNE Metoaunkn | MO2 ke — [lonb3yetcs MeTtogamum  KOHTpONs
aHanu3a Ana  obecneyvBaHWA | KaYecTBa Cbipbs, BCMOMOraTenbHbIX MaTepuarnos U
KOHTpoOn4 KayecTBa CbIpbs, | rOTOBOW NPOAYKLMU
BCMomMmoraternbHblXx MaTepuanoB U | NO3nks2 - ObecneunBaet COOTBETCTBUE
roToBbIX  M34€NMA  C  Y4EeTOM | TEXHONOrMYECKOro npouecca XUMWYECKOro
TpeboBaHui HOPMaTUBHO- | NPON3BOACTBA TEXHOIIOIMYECKOMY perrnamMeHTy
TEXHMYECKON JOKYMeHTaLuu

Koa n HanmeHoBaHune MHOUKaTopa
OOCTUXEHNA KOMMNETEHLINN

PesynbTatbl 06y4yeHuns (nokasaTenu oLeHnBaHms)

WO nke2 — OcyllecTBnsieT OCHOBHbIE
TEeXHOMorn4yeckme npoLecchl
XUMUYECKNX MPOM3BOACTB C Y4eTOM
COBPEMEHHbIX OOCTMXXEHUA HayKn W
TEXHUKMN

3HaeT: obwwne 3aKOHOMEPHOCTU XMMUYECKMX MPOLLECCOB.
OCHOBHbIE XUMWYECKue npon3BoacTBa; XMMmn4yeckmne cBOMCTBa penkunx
N PaCCEAHHbIX 3JIEMEHTOB

YmeerT: paccynTbiBaTb OCHOBHbIE XapaKTepPUCTUKN XUMUYECKOro
npouecca

BnageeTt meTogamu onpeneneHns TeXHONorMYeckmx
nokasartenei npowecca

NO2 nks2 — lNonb3yetca metonamu
KOHTpONS KayecTBa Cblpb4,
BCMOMOraTesfibHbiX MaTepuanoB U
roTOBOWM NPOaYKLNN

3HaeT OCHOBHbIE crnocobbl nony4yeHuna pegkmx u
OJIEMEHTOB;

paccesHHbIX

YMeeT BbIbrpaTth paLmnoHanbHy cxemy npou3BoacTBa
3a4aHHOro NpPoAyKTa, OLEeHMBaTb TEXHOITOTUYECKYIO
3 EKTUBHOCTb NPOUN3BOACTBA.

Bnageer cnocobamyn nNonyvyeHust BaXHEWWIMX COEOUHEHWUN
pPeOKMX N pacCesHHbIX ANIEMEHTOB;

MO3nks2 — OBecneunBaeT cooTBEeTCTBUE
TEeXHOorM4ecKoro npouecca
XUMUYECKOro npounsBoacTBa
TEXHONOrM4YecKoMy perfameHTy

3HaeT: TeXHONMOrMYEeCKUiA perfiaMmeHT NPOU3BOACTBa;

YmeeT: 060CHOBbIBaTb MPUHLMNBI NOCTPOEHNSI
TEXHOMOMMYECKMX CXEM B COOTBETCTBUM C TEXHONOTMYECKUM
pernameHToM.

Bnageet: MmeTogamu O4MCTKM peaKnx 1 pacCesiHHbIX
3MTEMEHTOB.




3. MecTo aucumnnuHbl B cTpyktype OOl BO

AvcumnnmMHa OTHOCMTCA K 4acTu, ¢bopmupyemoli ydacmHukamu obpa3osameribHbIX
omHoweHul, mopyns «llpogeccuoHanbHbili» brnoka 1 OOl (OucumnnuHbl no BbiIGOpy
51.B.0B.2).

N3yyeHne gucumnianHbl OCHOBaAHO Ha 3HaAHUAX, YMEHUSAX U HaBblKaX, MONYYEHHbIX

npu N3yyeHun obyyarowmMmucs  OUCUUNIINH: «OCHOBHblE npon3BoACTBa
oTpacnuny,«TexHonorms KepaMuku, cTekna n BSKYLLNX MarTepuanosy,
«lMpounsBoactBeHHass  npakTtvka  (TexHorornyeckas  (MPOEKTHO-TEXHOSMOorMyeckas)
npakTuka)».

AucumnnuHa aBnseTca  npefwecTByOWen Ans  udydeHus:  «Xumuyeckas
TexXHonorus HeopraHU4ecKmnx BeLlecTB»,«MponssoacTBeHHas npaxkTuka

(NMpepovnnoMHasa npakTuka)», NOAroToBKe K npouenype 3awntbl U 3alinTe BblMYCKHOW
KBanuukaLmoHHom paboTbi».

4, O6bem gUCUMNUHBLI U BUAbI y4eO6HOM paboThbl
O6wasg TpygoeMKoCTb AUCLMNINNHBI COCTaBNAET 4 3a4eTHble eAnHULbI

Pacnpegenenune
TPYAOEMKOCTU MO
Buabl yuebHon paboThbl Bcero akap. 4acos| cemectpam, ak. 4
7 cemecTp
O6wan TpyaoeMKOCTb AUCLUNIIUHDI 144 144
KoHTakTHas paboTa, B T.4. ayANTOPHbIE 3aHATUSA: 49,45 49,45
Jlekumm 15 15
8 mMoM Yucrie 8 hopme rpakmuyeckoul rnod2o0mosKu 0 0
JTabopaTtopHble 3aHATUA (J13) 30 30
8 MoM Hucre 8 hopme rpakmuyeckol rnod2o0mosKu 30 30
KoHcynbTaumu Tekywime 0,75 0,75
KypcoBas paboTta 1,5 1,5
KoHcynbTauma nepepq ak3ameHOoM 2 2
Buabl atTectauum (3Kk3ameH) 0,2 0,2
CamocTtosaTenbHas pabora: 60,75 60,75
MpopaboTka MmaTtepuanoB nNo  nekuusMm, yydyebHukam, 16,75 16,75
y4eOHbIM nocobmnsam
MogroToeka k nabopaTopHbIM paboTtam, odopMneHue 14 14
OTYETOB N0 NTabopaTopHbIM paboTam.
Kypcosas pabota 30 30
KoHTponb (noarotoBkKa K 3K3aMeHYy) 33,8 33,8

5 CopepxaHue Moaynsa AUCLMUNIIUHLI, CTPYKTYPUPOBAHHOIO MO pa3aeriaM ¢ ykasaHuem
OTBEAEHHOro Ha HAX KONI4YecTBa akafeMM4eCcKUX YacoB U BUAOB YYEOHbIX 3aHATUN

5.1 CoagepxaHue pa3genoB Moaynsa ANCLUUNIIUHBI

Tpyooem
HanmeHoBaHune PYA
Ne pasgena CopepxaHue pasgena KOCTb
n/n AMCLATIMHBI (yka3sbieaemcs 8 dudakmu4yecKkux eQuHUyax) | pasgena,
ak,4ac
1. | XuMug ” TexHonorus | XvMmus n TexHonorus nutus, pyomnansa u uesus. 37
nutua,  pybuama  u Xumna oepunnus. TexHonorns 6epunnusa. Xumusa wm
uesus TexHonorus rannus, uHams, Tannus. dusnyeckme u
Xumus 6epunnus XUMmndeckne ceoictBa nutus. Okeug W rmapokcun
TexHonorus ' nutna. Conu nutua. ManoreHnabl nutna. CoeanHeHus
Gepunnvs. Xumus U ¢ HemeTannamu. KomnnekcHble coeaMHEHUS.




TeXHonorma rannus,
NHOUA, Tannna.

Haxoxgenne nutua B npupoge. O6oraweHue pya
nnTuA. r'mgpomeTannyprus nnTuA. MeToabl
nepepaboTKkn, OCHOBaHHblE Ha B3aMMOOENCTBUM CO
cpegHumn  consamu.  LllenoyHo-coneBble  meToAbl
nepepabotkn. [lonyyeHne MeTanNIMYECKOro nUTUS.
PaduHunpoBaHune nuTKns. MpumeHeHne nuTuns.
XpaHeHne nuTus.

dusnyeckne n XMMn4eckne CBONCTBa pyouaus u uesusl.
CoegnHeHMss C  KMCNOpPOAOM (OKCUAbl, MNEepOKCUAbI,
030HUaPbI, rmagpokcuapl. Conn HeopraHn4eckmx
kncnot. Conu opraHumyecknx kucnot. CoeauHeHust ¢
HemeTannamu.

HaxoxgeHne B npupoge. [lepepaboTtka nonnyuuta,
nenvgonuta, kapHannuta. [lonyyeHue pyougms wu
Lesns U3 pagmMoakTUBHbIX 0TXo4oB. MNepepaboTka panbl
COMeHbIX O3ep U paccorioB aHanorn4yHbIX MOPCKOM
Boge. ®pakunoHHasa kpuctannusauusa conen. MNoHHo-
obmeHHas  xpomartorpadus. SkcTpakuus. MNMonydeHne
MeTansnmyeckoro pyouaus n uesus.
BakyymTepmunyeckoe BoOCCTaHoBMeHve. Tepmuyeckoe
pasnoXeHue coren. JNEeKTPOXMMUYECKUA  MeTop.
PaduHupoBaHne pybugma v uesus. [lpumeHeHue
MeTannoB. XpaHeHue. dusnyeckme n XMMUYECKME
ceonctea Oepunnua. Okcupg Gepunnusa. vapokeua
Oepunnusa. Conn HeopraHmyecknx kucnot. bepunnatbl.
Conu  opraHudecknx  kucrnoT.  CoeguHeHuss  C
HemeTannamu. KomnnekcHble coeanHeHus.
HaxoxaeHne B npupoge. Ob6oraileHne 6epunnmeBbix
pya. [llepepabotka  ©eppunoBbIX  KOHLEHTpaToB
dTopupytowmmn  areHtamu.  CynbdaTHbll  METOS.
Opyrne metoabl nepepaboTtkn. TexHonorns nonyvyeHns
BaXHeWWunx coeanHeHun Gepunnua. [Mony4veHue
MEeTarnnM4yecKoro Oepunnus. MeTtannotepmus.
OneKTponuTUYECKNn cnocod nonyveHus Oepunnus.
MeToabl ounctkm Gepunnus. lNpumeHeHne Gepunnus.
dunsmyeckne un xummmdeckme conctBa. Okcua w
rmgpokcug rannusa. Fannatbl. Conn HeopraHMYecknx m
opraHu4eckux Kucnot. [anoreHuabl. XanbKoreHuasbl.
PogoaHngbl. ®eppouvanmabl. [vapungbl.  Kapbuabl.
CoeguHeHMsi C  3nemMeHTamum  NATOW  rpynnbl.
KomnnekcHble coeanHeHus.

HaxoxpeHvne B npupope. PacnpegeneHue rannus npu
nepepaboTke  MonesHbiX  uckonaembix. MeToabl
pasgenennsa rannua no anioMUHUS B KUCTBIX U
WenoYHbIX  pactBopax. WMs3eneyeHne rannma u3
nonynpoaykToB n OTXOAOB arntoMVHMUEBOTO
nponsBoacTea. [llonydeHne MeTannM4eckoro ranmnus
(BbICOKOW 4YMCTOTbI U BTOPUYHOIO). Mony4yeHune
BaXKHENLLNX coegnHeHnn  rannus.  [pumeHeHue
rannusi.

dusnyeckne un xmmudeckume csonctea. Okcmabl 1
rmgpokeuapl nHams. Mugatol. Conm HeopraHN4yecknx u
opraHu4eckux Kucnot. [anoreHuabl. XanbKoreHuasbl.

Poganuapl. Lwnanunabi. Mppuabi. Kapbugbl.
CoegunHeHnss Cc  anMeMeHTamuM  NSATOM  Tpynnbl.
CoenavHeHus c MeTannamMu. KomnnekcHble
coeauHeHus.

HaxoxgeHne B npupope. OTaeneHve wHoust oOT
COMYyTCTBYIOLUMX 3NEMEHTOB. W3BneuyeHve wuHauMA u3
OTX040B CBWHL,0BO-LiMHKOBOIO Npou3BOACTBA.
N3BneyeHve wHOMS €3 OTXOZOB padUHMPOBaAHUS
CBUHUA W uuHKa. M3BneyeHue uHOMSA U3 OTXOAOB
OIOBSIHHOIO NpOW3BOACTBA. MonyyeHne
mMeTannuyeckoro wuHaus. [onydeHue BaXXHEMLLMX
coeauHeHUN nHaus. NprMmeHeHne nHaus.

dusmyeckne un xummmdeckume csounctBa. Okcuabl U
rmgpokeungpl Tannua (1) n Tannusa (ll). Tannatel. Conu




HEeOpraHMYeCKNX N OpraHn4ecknx KMcroT. anoreHmgbl.
XanbkoreHngel. Unanugbl. M'mgpuasl. Hutpug tannus
(). docchua. Bsaumopenctsme ¢ MeTannamu.
KomMnnekcHble coeanHeHus.
HaxoxaeHne B npupoge. PacnpegeneHve tannus npu
nepepaboTke MWHeparbHOro Cblpbsi. OtneneHune
Tannus OT CONYTCTBYKOLLMX 3NeMeHTOB. W3BneyeHue
Tannus (ocaxaeHue B Buae cynbduaa, ocaxaeHve B
BMae xropuga v moguaa, ocaxaeHve B Buge xpomarta
WU agumxpomarta, rmMapoSIMTUYECKU METOL OCaKOEeHMs,
LeMeHTauuss u 3MeKTponms3, amarnbramHbiiAi Crnocoo,
COPOLMOHHBIN €cnocob, 3KCTPaKUMNOHHBIN
cnoco0. MonyyeHne  MeTanMyeckoro  Tannus.
PaduHupoBaHue Tannusa. [lonydyeHve BaKHeNLUX
coeguHeHun Tannus. NpumeHeHne Tannus.

Xumma n
TEXHOIOrs CKaHaus n
penko3emMenbHbIX
3M1EMEHTOB.

XUMUA N TEXHOIOMnS
repMaHusi, TUTaHa,
LIMPKOHNA N radoHKS.

XUMUS N TEXHOMNOMNA
BaHagus, HMobwus,
TaHTana. Xmmusa un

TEXHOJIOMNS ceneHa un

Tennypa.

dusmyeckne “ XMMUYECKMEe CBOWCTBa ceneHa U
Tennypa. AnnoTtponus: amopdHbIA (KpacHbIN) CeneH,
CTEKMNOBUOHbIN (4epHbIN) ceneH, KpacHblIv
MOHOKINUHHBIN CereH, Cepbli rekcaroHasnbHbIA CereH,
xnokun ceneH. CoeanHeHus ¢ kucnopogom. Okcuabl
ceneHa u tennypa (IV), okcuabl (VI), ceneHuctble u
TennypucTole KUCMOThI. CeneHoBas KucnoTta.
Cenenutel n Tennyputbl. CeneHatbl M Tennypartbl.
lanoreHngbl: coeavHeHna C  (PTOPOM,  X/IOPOM,
Spomom, Nodom. Unanngbl n poAaHugpl.
CeneHoBopgopon u TennypoBogopod. CoeauHeHust ¢
HemeTannamu.CoeguHeHNss ceneHa C  Tennypom.
CeneHngbl n Tennypuabl MeTtannoB. KomnnekcHble
coeanHeHus. PacnpocTtpaHeHne B npupoae.
PacnpegeneHune ceneHa u tennypa npu nepepabotke
nonesHblX MckonaemblX. WCTOYHMKM UX MNOMNy4eHus.
lMepeBeaeHne ceneHa w© Tennypa B  pacTBop:
OKUCTIUTENbHBIA 06XUr, cynbdaTusaumns, crnekaHue c
coOou, nnaBka C COOOM W CEenuTpOW, aBTOKIaBHOE

BbllLleNa4ynBaHue, XJIOpUpOBaHue,
CynbUAHbIN MeTOA, CYNb(UTHLIN MeToa,
ceneHngHbln - n TennypuaHein MeToAbl.

Cnocobbl BblgeneHus ceneHa n Tennypa n3 pacTBopoB
W  nofnyyeHMe UX B 3SMEeMEHTapHOM  Buae:
BOCCTaHoBreHue okcuaom cepsbl (1V), rmgponutnyeckoe
ocaxaeHwe, ocaxjeHve LemMeHTauuen,
ANEeKTponuTUYecKoe BOCCTaHOBIEHME,
BblAeneHve  JKCTpakuuen, BblAENEHUE  MOHHbIM
obMeHOM, BbleneHue  okucrieHmem  (aspauuen).
N3BneyeHve ceneHa u Temnypa U3 LWIIamMoOB
CEPHOKMNCITOTHOIo n Lenniono3HobymaxxHoro
npou3BoACTBa.
N3eneyeHne ceneHa 1 Tennypa 13  Medb
ANEKTPONUTHBIX WamMoB. WM3BnevyeHne ceneHa wu
Tennypa w3 NpoOAYKTOB CBUHLOBOrO MpOM3BOACTBA.
Ms3BneveHne ceneHa wu Tennypa M3 NpPoYvMx BUOOB
Cbipbsi: UM3BMEeYeHVEe Wn3 30M0TocofdepXallmx pya,
oTaoeneHue ceneHa u Tennypa OT Cepbl, U3BMeYeHne
Tennypa w3 OTXOAOB BWCMYTOBOrO MNpPOM3BOACTBA.
lMonyyeHne BTOpuYHOro ceneHa. PadwuHnposaHue
cerneHa U Tennypa: MepeocaxaeHue, XMnopuaHbIN
MeToa, rmapuaHbIn meTog, 3NEeKTPONUTMYECKoe
paduHUpoBaHue, nepennaska "
oKUcnuTenbHoe paduHMpOBaHMe. Ouctunnaums
" pekTudukauus. Kpnctannogpuamdeckas
oyunctka. NMonyyeHne BaXHEWLWMX CoegMHEHUN ceneHa
" Tennypa. MpumeHeHue. dusunyeckne "
Xumudeckme  csouctBa. CoequUHEHNE C KUCMOPOLOM.
CoegnHeHuss C  ranoreHamu, Cepon, CeneHom,
TENnypom, a30ToM, doccopom, MbILLBSIKOM,
yrnepoaoMm, KpemHuem, 6opom. Bsaumopenctsue c
meTannamu. KomnnekcHole coeguHeHusa. HaxoxaeHve

68,75




MonubaeHa B npupoge. OboraweHne MonmdaeHoBbIX
pya. TexHonorusa COoeMHEeHUN MonubaeHa:
OKUCNNTENNbHBIA 0GXUT MONUBAEHOBLIX KOHLEHTPATOB,
Bo3roHka MoO, u3 orapka nocne obxwura 6oraTbix u
YNCTBIX MONMMOAEHUTOBBLIX KOHLIEHTPATOB, XMMUYeCcKas
nepepaboTka orapka oT obxwura ooratbix
MONUBAEHNUTOBBIX KOHLIEHTPaTOB, n3BneveHne
MonubaeHa M3 HEKOHOWMUMOHHBIX KOHLEHTPaToB,
nepepaboTka OTBasoB MOCIEe BbilLeNa4ynMBaHnsl orapka
pacTBOpaMy  aMmMuaka, MnoflydeHne  COeAMHEHUN
BbICOKOW  4MCTOTbl.  [lonyyeHne  MeTanM4eckoro
MonubaeHa: BOCCTaHOBMeHMe okcuaa monubaeHa (VI)
Bogopoaowm. MNMpnmeHeHne monnbaexa.

dusmyeckne ” XuUMUYECKME CBOWCTBA Bonbdpama.
CoeanHeHusa ¢ kucrnopogoM: okcup Bonbgpama (VI),
MeTaBonbdpamoBasi Kucnota, okcug sonbdpama (1V),
BOMnbgpamMoBasi CuHb, BOrb(pamatbl (Bonbpamarthl

aMMOHWMs, LLLENTOYHbIX N LWeno4YHO3eMEIbHbIX
meTannoB). BonbgpamoBblie 6poH3bl. CoeanHeHus
BoNnb(pama C HemeTannamMmu.
B3anmopencteue c MeTannamMmu.
KomnnekcHble coeguHeHus Bonbdpama. HaxoxaeHue
Bofnbpama B npupoge. OObGoraweHve pya.
TexHonorusa coeguHeHus Bonbdpama: pasfoxeHue
KOHLIEHTPATOB (LLENoYHbIe MeToAbl BCKpbITUSA,
crnekaHve weenura c coaon n Neckom,
pas3noXeHne KOHLEHTpPaTOB pacTBOPOM COAbl B
aBTOKNaBax nopg OaBreHnewm, pasnoxeHue
BONb(ppamuTa pacTBopamMn €4KOro HaTpa, KUCMNOTHble
MeToabl pasnoXxeHus BOJIbppaMOBbIX
MUHEpanos n KOHLEHTPAaTOB, KMCNOTHOE
pasnoXeHne  LEeennToBbIX KOHLEHTPAaToB).
3 KoHcynbTauum Tekyme 0.75
4 KoHcynbTauumn nepen ak3ameHoMm 2
S Ok3ameH 0.2+33,8
6 Kypcoas paboTta 1,5
5.2 Pazgenbl gucumnnmnHbl 1 BUAbI 3aHATUNA
Ne Jlekuun, TP, CPO, vac
HanmeHoBaHuWe pasgena aucumnnuHbl
n/n yac yac
1. XvMns 1 TexHonorusa nuTud, pyenaua n uesus 7 15 15
Xumuna 6epunnus. TexHonorusa 6epunnus. Xmmus
N TEXHOMNOINS  rannus, UHOUS, Tannus.
2. Xumna m TEXHOMoruns cKkaHaus 7 8 15 45,75
peaKko3eMernbHbIX 3/1EMEHTOB. Xnmus n
TEXHOMOIMA repMaHusi, TuTaHa, UUPKOHUS U
racdoHMsa. XuMust n TEXHONOrMs BaHagusi, HMO6us,
TaHTana. Xumusi 1 TEXHONOMUsl ceneHa v Tennypa.
5.2.1 llekuyuum
Ne HanmeHoBaHue pasgena T . TpyaoemMkocTb,
€eMaTuKa NEeKLUNOHHbIX 3aHATUN
n/n ONCLUMMNIIUHBI yac
Xumusa n texHonornsa nutus, | JInTuin, ero cBOMCTBA, COeANHEHUS, 2
pyouams u uesns nonyyeHve, npUMeHeHne
Xumusa 6epunnus. Pybuanii n uesui, nx cBOMCTBa,
TexHonorusa Oepunnus. | coeguHeHus, nonyyYeHne, NpuMeHeHue
1. | Xumua n texHonorua rannus, | bepunnuia, ero ceoncTaa, 2
NMHOWNS, Tannus. CoeINHEHMs, Nony4veHne,
npUMeHeHne
[fannun, ero cBOMCTBA, COEQNHEHUS,
nosiydeHve, NnpuMeHeHue 3




WHOW n Tannuin, nx cCBOMCTBA,
COeANHEHMS, Nony4veHne,
npUMeHeHNe
Xumnsa m CkaHoum, ero CcBOWCTBA, COEAVHEHUS, 2
TEexXHonorus ckaHaus 1 | nony4veHue, NpuMeHeHne
penko3eMenbHbIX PenkosemenbHble 3N1E€MEHTbI, X CBOWCTBA,
3IEMEHTOB. CoeINHEHMs, Nony4eHue, NpUMeHeHne
epmaHuiA, ero CBOWCTBA, COEAUHEHUS, 2
Xnmus " TEXHOMOorusa | nony4vyeHue, npuMeHeHme
2 repMaHus, TUTaHa, UMPKOHUS | TUTaH, UMPKOHMIA U racpHWn, MX CBOWCTBA,
' n racHus. COeAVHEHMS, NonyvYeHne, NpUMeHeHne
Banagun, ero cBoncTtBa, COEOMHEHUA,
Xnmus " TEXHOMOorsa | nony4vyeHue, NpUMMeHeHne 2
BaHagus, HMobua, TaHTana. | Huobun 7] TaHTan, MX  CBOWCTBAa,
XvMUSI N TEXHONOTUSI CeneHa | CoOeANHEHMs, NonydYeHne, NpUMeHeHne
n Tennypa. Cenen, €ro  CBOWCTBA, coeanHeHus, 2
nonyyeHve, NnpUMeHeHne
5.2.2 JlabopaToOpHbIN NPaKTUKYM
Ne HanmeHoBaHue pasgena T . TpyooemMkocTb,
emaTtnka nabopaTopHbIX 3aHATUN
n/n ANCUMNITNHBI yac
XuMmnas 1 TEXHONOrust  NUTKUS, 4
pybvans 7] Luesus. Xumusa | Nutun
1 oepunnus. TexHonorusa | Pyéuani 4
bepunnuna. Xumns un TexHonorus | bepunnui.
rannus, NHOus, Tannm4. Mogrpynna rannus 7
XUMUSE U TEXHOMOINSA CKaHaAUSA W
penKko3eMersbHbIX 31IEMEHTOB. Moarpynna TutaHa 4
XMW1 U TEXHONOIUS repMaHus, Moarpynna BaHaaus
2 TUTaHa, UMPKOHMS U radHus. CeneH. Tennyp 6
Xvummna n  TexHonorns BaHagusi, | MonmbaeH n Bonbdpam
HMobusa, TaHTana. Xumusa wn 5
TEXHOMOrusa ceneHa v Tennypa.
5.2.3 MNMpakTuyeckue 3aHATUSA
He rnpedycMompeHsbl
5.2.4 CamocTosiTenbHas pabota oby4yarowmxcsa (CPO)
Ne HaumeHoBaHwve pa3gena Bua CPC TpyooemMkocTb,
n/n ANCUMNIINHBI yac
Xumma - TexHonorna  nutus, | NpopaboTka matepuanoB No Nekumsim, 15
pybuams u uesuna. Xumuabepunnus. | ydebHukam, yd4ebHbIM nocobusam
1 TexHonorna 6epunnua. Xumua wn | MNoarotoBka K nabopaTopHbIM
TEXHonorvarannus, nHavs, Tannus. | padoram, odopMreHne OT4ETOB NO
nabopartopHbIM paboTam.
XvMmnst 1 TexHonorus ckaHamst m | lNMpopaboTka maTepmanos no 45,75

penko3eMerbHbIX 3NIEMEHTOB.
XUMUsi U TeXHOmNorusi repMaHus,
TUTaHa, LMPKOHUS 1 racpHums.

XuMusi 1M TEXHONorMsi  BaHaaus,
HWOOUs,, TaHTana. XumMus U
TEXHOIOIMs ceneHa u Tennypa.

nekumam, y4ebHukam, y4eoHbIiM
nocobuam

MoaroToBka K TabopaTopHbIM
paboTaM, opopMrieHe OTHETOB MO
nabopaTtopHbiM paboTam.
KypcoBas pabota

6. YyeOHO-MeTOaAMYECKOE obecnevyeHne ANCUUNNIINHBI

6.1 OcHoBHasa nuTepartypa:

1. Xumusa: yvyebHuk ans 6akanaspos (rpud YMO) / A. M. Tony6es [u
dapgeesa. - M. : KOpanT, 2015. - 527 ¢

2. Xumus anemMeHToB 1 coeauHenunn : yuebHoe nocobue / B. . EpmonaeBa, B. M. NoplikoBa,
J1. E. CnbiHbKO, H. H. [IBynnyaHckasa. — 2-e nsg., ctep. — Cankr-lNeTtepObypr : Jlaub, 2020. — 208 c.

ap.] ; noa pea. . H.



— ISBN 978-5-8114-5507-2. — TeKCT: 9neKTPOHHbIN // JlaHb : 3NEeKTPOHHO-6UGNMOTEeYHas
cuctema. — URL: https://e.lanbook.com/book/142362

3. Cupuk, C. M. Xumuns s - p -anemeHToB : y4ebHoe nocobue / C. M. Cnpuk. — KemepoBo :
KemlY, 2016. — 134 c. — ISBN 978-8353-1786-8. — TeKcCT : aneKTpoHHbI // JlaHb : 3NeKTPOHHO-
6ubnuoteynasn cuctema. — URL: https://e.lanbook.com/book/121220

4. HudpTtanmes, C. W., KysHeuoBa, . B., JlbirmHa, J1. B., NopbyHoBa, E. M. PacyeTbl B
TEXHOMOrMN KepaMuku, CTekna M BsXywux matepuanoB [TekcT] : ydebHoe nocobue / C. W.
Hudotanues [u gp.] ; BI'YUT, Kadenpa HeopraHMyeckon XMMUM N XUMUYECKOW TEXHOMNOIMMW. -
BopoHex, 2019. - 51 C. OJIEKTPOH. pecypc. -
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1936.

6.2 lononHutenbHasa nuteparypa:

1. AnexuHa, E. A. Heopranmnyeckuin cuHTes: npakTukym : yd4ebHoe nocobue / E. A. AnexnHa, W.
B. CkBopuoBa. — Owmck : OmITIY, 2019. — 118 c. — ISBN 978-5-8268-2197-8. — TekcT :
9NIEKTPOHHbLIN // JlaHb : 3NEKTPOHHO-6MBONNoTeYHas cucrtema. — URL:

https://e.lanbook.com/book/129683
2. XKypHan dpumsndeckon xumum [Tekct] / - M. : Hayka, 2013-2016 r.

3. N3BecTus BbiclINX y4ebHbIX 3aBegeHN. XUMUA N XUMUYeCcKas TEXHOMNOMSA: Hay4YHo-
TexHu4eckum xypHan [Tekct]/ - MiBaHoBo, 2013-2019 .

4. CvHTe3 HeopraHu4yeckux coeguHeHun : yydebHoe nocobue / [O. B. Ceupugos, E. W.
Bacunesckas, H. B. JlormHoBa, O. B. CepreeBa. — MuHck : BI'Y, 2018. — 235 c. — ISBN 978-985-
566-587-9. — TekKkcT: 9NeKkTpoHHbIN // JlaHb : 3nekTpoHHO-6ubnuotevHas cuctema. — URL:

https://e.lanbook.com/book/180656

6.3 lMepeyeHb y4yeOHO-mMeTOAMYECKOrO obGecne4vyeHUs ANA CaMOCTOATESNIbHOW pPaboTbl
obyyarowmxcs

1. OcBOeHMEe 3aKpensneHHbIX 3a AUCUMMINHON KOMMETEHLUMN OCYLLECTBASETCA NOCPeACTBOM
N3y4yeHns TEOPETMYECKOTO Matepmana Ha nekuusax, BbINONHEHUs nabopaTopHblix paboTt. YuebHo-
METOOMYECKMIA  KOMMNMIEKC  OUCUMNNWHbI  pasMelleH B ONeKTPOHHOM  MHGOPMAaLMNOHHO-
obpasoBartenbHou cpeae BIYUT
http://education.vsuet.ru/course/view.php?id=859.

2. Nanbinue, M. M. MeTtoanyeckme ykasaHua ans obydalowmxcsi N0 OCBOEHWMIO AUCLMMIWH
(mogynen) B OIrbOY BO BI'YUT [OnekTpoHHbLIN pecypc] : MeToAMYecKue YykasaHua ans
obyyalLnxcs Ha BCEX YPOBHAX Bbicwero obpasosaHus / M. M. Oadbinue, P. H. MnoTHukoBa;
BI'YUT, YyebHo-meToguyeckoe ynpasneHue. - BopoHex : BI'YUT, 2016. - 32 c.
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813

6.4 MNepeyeHb pecypcoB MHPOPMALMOHHO-TENNEKOMMYHUKALUOHHON ceTu «MHTepHeT,
HeoOXoaUMbIX AN OCBOEHUA AUCLUNNUHBI (MoAayns)

HanmeHoBaHue pecypca cetn «IHTepHeT» OIEeKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHue» - ghedeparibHblili nopmarn https://www.edu.ru/
Hayy4Hasi anekmpoHHasi bubnuomeka https://elibrary.ru/defaultx.asp?
HauyuoHanbHas uccrieGogamernibckasi KoMrbiomepHas cemb | https://niks.su/
Poccuu

UHpopmayuoHHass cucmema «EOuHoe okHO docmyna K | http.//window.edu.ru/
obpaszosameribHbIM pecypcam»

OnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U 8bicuie20 obpasosaHusi PO https://minobrnauki.gov.ru/
lNopman omkpbimozo on-line obpasosaHusi https://npoed.ru/

OnekmpoHHas  uHghopmayuoHHo-obpazoeamernbHass  cpeda | https.//education.vsuet.ru/
Or60Y BO «BI'YUT»

6.5 MNMepeyeHb MHPOPMALMUOHHBLIX TEXHOMOIMMNU, UCMONb3yeMbIX NMPU OCYLLEeCTBIIEHUN
obGpasoBaTenbHOro npouecca no gucuunauHe (Moaynko), BKOYasa nepeyeHb NPOrpamMmMHOro
obecne4vyeHusi, COBPEMEHHbIX npodecCUoHanbHbIX 6a3 AaHHbIX UM UMHGOPMALMOHHBLIX
CNpaBO4YHbIX CUCTEM




1. TectoBble 3agaHus B JANEKTPOHHOM MHAOPMaUMOHHO-OOpa3oBaTenbHon cpege BIYUT
http://education.vsuet.ru/.

2. NHudopmaumnoHHas cnpaBoyvHas cuctema. lNopTtan pyHOaMeHTarnbHOro XMMMYeCcKoro
obpasoBaHna ChemNet. Xumnyeckas nHgpopmaunoHHas cetb: Hayka, obpasoBaHume, TEXHOMOrMm
http://www.chemnet.ru

3. MHopmaumoHHasa cnpaBoyHas cuctema. Cant o xumun. HeopraHndeckast Xumusi.
http://www.xumuk.ru/nekrasov

Mpn  M3ydeHUM  gUCUMNAMHBI  UCMNOMb3YeTCA  Takke nporpaMmHoe  obecneveHwue,
COBpPEMEHHbLIE NpodeccuoHanbHble 6a3sbl gaHHbIX U MH(OPMAaUMOHHbIE CNpPaBOYHbIE CUCTEMBI:
OMNOC yHuBepcuteTa, B TOM uucrne Ha 6ase nporpammHon nnatgopmbl «Cpena 9neKTpoOHHOro
o6y4yeHusa 3KLy.

NMpn ocBOEHUM AUCLUUNNNHBI UCNOSb3YeTCSA NULEH3UOHHOE U OTKPbITOE NMporpamMMHoe
obecneyeHue — H-p, OC Windows, OC ALT Linux.

7 MaTepmanbHO-TeXHM4YeCKoe obecneyeHne AUCLUNIUHDbI

Heobxoanmbin ans peanusaumm obpasoBaTenibHOW NporpamMmmbl NEpPevYeHb MaTepuarnbHO-
TeXHM4Yeckoro obecneyeHns BKNIOYaET:

- NeKuMoHHble ayauTopum (obopyaoBaHHblE BUAEOMPOEKUMOHHBbIM OBOpyaoBaHMEM ANS
npes3eHTauumn; cpeacTBamMm 3ByKOBOCMNPOU3BEOEHMS; 9KpAHOM; nmetrowme Bbixod B IHTEpHET);

- MOMELLEeHMs Ons NpOoBeAeHUs CEeMUMHapPCKUX, NabopaTopHbIX W MPaKTUYECKUX 3aHATUN
(obopynoBaHHble y4yebHOM Mebenbto);

- Bnbnunoteky (umetowwyto paboyne mecta Ons CTYOEHTOB, OCHALLEHHble KOMMbOTEPAMU C
[ocTynom K 6aszam gaHHbIX U IHTepHeT);

- KOMIMbIOTEPHbIE KIacchl.

O6ecneyeHHOCTb nNpouecca 0by4eHNs TEXHUYECKUMIN CpeacTBaMM NOSTHOCTbIO COOTBETCTBYET
TpebosaHuam ®IrOC no HanpaBneHuo NOAroToBkKN. MaTepuanbHo-TexHM4Yeckaa 6asa npveeneHa B
NNUEH3MOHHBIX hopmMax n pacnonoxeHa BO BHYTPEHHeN ceTn no agpecy http://education.vsuet.ru.

AyanTopumn ons NnpoBeAeHUs 3aHATUN NEKLMOHHOro Tuna

YyebHas
ayautopus Ne37
ansa

Komnnekr mebenu ans y4ebHoro npouecca Ha
150 mecT
MpoekTop Epson EB-955WH Genblii

Beb-kamepa Logitech ConferenceCam BCC950
(USB)

OKpaH c 3NEKTPONPUBOAOM CLASSIC
SOLUTION Classic Lyra (16:9) 308x220

Microsoft Open License
Microsoft Windows Professional
8 Russian Upgrade Academic

npoBefeHus MukwepHbin  nyneT ¢ USB-untepdenicom | OPEN 1 License No

3aHATUN Behringer Xenyx X1204USB Level#61280574 ot 06.12.2012
NEKUNOHHOro AKTMBHass akyctuyeckass cuctema Behringer | T.

TMna, B112D Eurolive http://eopen.microsoft.com
rpynnoBbIX n | Akyctmndeckas ctonka Tempo SPS-280

nHausmayanesHbl | Komnnekt n3 3 mukpodoHoB B kence Behringer | Microsoft Office 2007 Russian
X KoHcynbTauun, | XM1800S Ultravoice Academic OPEN No Level
npomexyTtodHon | MukpodoHHas cTtorika Proel RSM180 #44822753 o1 17.11.2008

n utoroson | 15.6" Hoytbyk Acer Extensa EX2520G-51PO0 | http://eopen.microsoft.com
aTtTecTauum. YepHbIQ

AdobeReaderXI(6ecnnaTtHoe
Mno)
https://acrobat.adobe.com/ru/ru/
acrobat/pdf-reader/volume-
distribution.html

[Ona npoBegeHUs npakTUYeckux, NabopaToOpHbIX 3aHATUIA, 3aHATUA CEMWHaAPCKOro Tuna,
rPYNMnoBbIX M UHAMBUAYArbHbLIX KOHCYNbTaUMI, TEKYLLEro KOHTPONS M NPOMEXYTOYHOW aTTecTauum

B pacnopsikeHun kadeapbl UMeeTcs:

rpynnoBbiX U

YyebHas ayantopusa Ne 020
ONs1 NpoBeAEeHNS 3aHATUI
NEKUUOHHOro Tuna,
NPaKTUYECKNX 3aHATUNA,

OKpaH NPOEKUMNOHHbIN
MynbTUMEOUIHBIN NPOEKTOP
BenQMW 519

Hoytbyk

Komnnekt mebenu gns yyebHoro npouecca

Microsoft Open
License

Microsoft Windows
Professional 7
Russian Upgrade

MHOMBUAYaAIbHbIX IntelCore 2—1 wir. Academic OPEN 1
KOHCYNnbTaUuK, TeKyLLero MnakaTtbl, HarNagHbIE NOCOOUSA, CXEMbI. License No
KOHTpOIsl, NpoMexyTouHon n | Paboune mecta no konuyectsy obyyatowmxcs. | Level#47881748 ot
MTOroBOW aTTECTaLIUMN. Pabouee MecTo npemnogaBares. 24.12.2010r.




http://eopen.microsof
t.com

Microsoft Open
License
Microsoft Office 2007

Russian Academic
OPEN No Level
#44822753 ot
17.11.2008http://eop
en.microsoft.com
AdobeReaderXI
(6ecnnatHoe IM0)
https://acrobat.adobe
.com/ru/ru/acrobat/pd
f-reader/volume-
distribution.html

YyebHas aygutopus Ne 025 | Komnnekt mebenu anst ydebHoro npotecca MO Het
ans nposeaeHus | MNedb mydpensHaa IKMNC 10-1 wr

nabopaTopHbIX n | MnakaTbl, HarNagHble NOCOOMs, CXEMbI.

NPaKTUY4ECKMNX 3aHaTun, | Pabodne mecta no KonmyecTBy oby4datoLLmMXcs.
rpynnoBbIX n | Pabouee mecto npenogasaTens

WHAMBUAOYaNbHbIX

KOHCynbTauuH, TeKyLero

KOHTPONSA U NPOMEXYTOYHON

aTTectaymu.

YyebHasa aygutopua Ne 027 | Komnnekt mebenn ansa y4ebHoro npouecca MO Het
ans nposeaeHus | Wkad cywmneHbin LUC-80-01-1 wt

nabopaTopHbIX n | MnakaTbl, HarNagHble NOCOOMs, CXeMbI.

NPaKTUY4ECKMNX 3aHaTun, | Paboune mecta no KonmyecTBy oby4datoLLmMxcs.
rpynnoBbIX n | Pabouee mecto npenogasaTens

NHAMBUAOYaNbHbIX

KOHCYnbTaLuui, TekyLlero

KOHTPONS U NPOMEXYTOYHON

aTTecTaymu.

YyebHasa aygutopua Ne 029 | Komnnekt mebenn ans yyebHoro npouecca MO Het
ans nposefeHnst Wkad cywmneHbin Tun. 23 151- 1 wr,
nabopaTopHbIX n | MnakaTtbl, HarnNagHbIe NOcobus, CXeMmbl.

MpaKTUYEeCKnX 3aHaTun, | Paboune mecta no konuyecTBy obyyaroLwmxcs.
rpynnoBbIX n | Paboyee mecto npenogasaTtens

NHAMBUAOYaNbHbIX

KOHCYnbTaLuui, TekyLero

KOHTPOMS M MPOMEXYTOYHOM

arTecrauumu.

YyebHas aygutopus Ne 016 | Komnnekt mebenu anst ydebHoro npowecca MO Het
ans nposefeHnst | MarHuTHaa mewanka tuna MM-4- 1 wr

nabopaTopHbIX n | MNMnakaTtbl, HarnNagHbIe NOCobKs, CXeMbl.

MpaKTUYeCKnX 3aHaTun, | Paboune mecta no konuyecTBy obyyaroLwmxcs.
rpynnoBbIX n | Paboyee mecto npenogasaTtens

WHAMBUAOYaNbHbIX

KOHCYynbTaUuH, TekKyLero

KOHTPONSA U NPOMEXYTOYHON

arTecTayumu.

YyebHas aygutopus Ne 022 | Komnnekt mebenu anst ydebHoro npotecca MO Het

ansi npoBeaeHus
nabopaTopHbIX "
NnpakTUYecKmx 3aHATUN,
rpynnoBbIX "
NHAMBMAOYanbHbIX

KOHCynbTauuWi, TeKyLero

KOHTPONSA U NPOMEXYTOYHON
aTTectaymu.

AksoguctunnaTtop 03-15-1 wr,
TepmocTaT 3NEKTPUYECKUA CYXOBO3AYLUHbIN
oxgaxaatowmn TCO-1/80-1 wt
Mnakatbl, HarNsgHbIE NOCOOUS, CXEMbI.
Paboune mecta no Konn4ecTBy 00y4atoLLUXCS.
Pabouyee mecTo npenogaBatens

Ayoutopua ons caMmocTosTenbHoM paboTbl CTYAEHTOB




Kabunet ons
CaMOCTOATENTbHON
paboTkbl obyyaoLmxcs
Ne 033.

Komnnekt mebenu gnsi yae6Horo
npotecca

KoHayktomeTp DDS-11C (COND-51) — 1
wr.,

Becbl HCB 123 — 1 wT.,

Becbl BK-300.1 — 1 wT.,

Bechbl aHanutnyeckue

HR-250 AZG

BopoHenpoHuyaembiin CTaHOapPTHbIN

MOrpY>KHOW/MPOHUKAKOLWMIA  30HO  TuN
TD=5-2 wrT.,
Komnbtotep  CeleronD  320-1  wr,

BbicokoTemnepaTypHbIi
uaMepuTenbHbli NpMboOp C NaMsTblo
haHHbIX Testo 735-2 — 1 wT., loHomep
n-160MA  0-14pH(pX) - 1  wr,
NCTOYHMK nNUTaHMSA NOCTOSIHHOrO ToOKa
AKNIM B5.30/10 — 1 wr.,
CnektpodotomeTp M3-5300 B- 1 wr.,
Komnbtotep IntelCore  2DuoE7300-1
wT., Mukpockon levenhuk — 1 wr;

Cocyg kpuobunonruyeckmi

(Obtopa) X-40-CKTT;

Mpndop PH-meTp PHep-4 — 1 wr.
Mnakatbl, HAarNAgHbIE MOCOOUSA, CXEMBI.
Pabouve mecta no Konu4ecTsy
obyyvatoLmxcs.

Paboyee mecTo npenogaBatensi

Microsoft Open License
Microsoft WindowsXP
Academic OPEN No Level
#44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Office 2010 Microsoft
Office 2010 Russian Academic
OPEN 1 License No Level
#47881748 o1 24.12.2010 r.
http://eopen.microsoft.com

AdobeReaderXI (6ecnnaTtHoe
Mno)
https://acrobat.adobe.com/ru/ru/a
crobat/pdf-reader/volume-
distribution.html

Kabunet ons
CaMOCTOSATENbHOMN
paboTbl obyyaLmxcs
Ne 39.

Komnnekt mebenu ons yyebHoro
npouecca
KomnbtoTep
CeleronD 2.8 -3 wr.

[MNepcoHanbHbIN KOMMbLIOTER
IntelCore 2 —1 wr.
Mnakatbl, HAarNA4HbIE MOCOOUSA, CXEMBI.
Paboune mecta no KonuM4ecTBy
obyyvaroLwmxcs.
Pabouyee mecTo npenogasaTtens

Microsoft Open License

Microsoft WindowsXP

Academic OPEN No Level
#44822753 ot 17.11.2008
http://eopen.microsoft.com
Microsoft Office 2010 Microsoft
Office 2010 Russian Academic
OPEN 1 License No Level
#47881748 o1 24.12.2010 r.
http://eopen.microsoft.com
AdobeReaderXI| (6ecnnaTtHoe
Mno)
https://acrobat.adobe.com/ru/ru/a
crobat/pdf-reader/volume-
distribution.html

Kabunet ons
CaMOCTOATENIbHON
paboThl
obyuatoLimnxcsiNe 024.

Komnnekt mebenu ons yyebHoro
npouecca,

MukpokonopumeTtp MAO-200-1 wT
Mnakatbl, HAarNAgHbIE MOCOOUSA, CXEMBI.
Paboune mecta no KonuM4ecTBy
obyyvaroLmxcs.

Pabo4yee mecTo npenogasaTtens

MO Het

JononHutenbHO, camocTosTenbHass paboTta oOy4yalowmxcs, MOXET OCYLeCTBRATbCA Mnpu

MCrNoJib30BaHUN.

PecypcCHbIl LleHTp

KomnbtoTepbl co cBO6OAHLIM JOCTYMNOM B
ceTb VIHTepHeT 1 OneKTPOHHbBIMM
B1bnnoteyHbIMM 1 MHPHPOPMALMOHHO
CMpPaBOYHbIMU CUCTEMAMMN.

AnbT ObpasoBaHue 8.2 +
LibreOffice 6.2+Maxima
NMunueHsna Ne AAA.0217.00 ¢
21.12.2017 r. no «beccpoyHo»

MomelleHne Ansi XpaHEHUs1 peakTUBOB, XMMUYECKOW Nocyabl 1 00CNyXnBaHUsA nabopaTopHbIX

3aHaTUN




MomeleHusa ons Hoytbyk LenovoG 575 — 1 wr, Microsoft Open License

XpaHeHUs n Ph-metp PH-150 MW — 1 wrT, Microsoft WindowsXP
NpodnNakTN4eCcKoro XonogunsHuk NORD- 1 wir, Academic OPEN No Level
o6cnyxmsaHusa ydebHoro| Kcepokc XeroxWorkCentre 3119- 1wt. #44822753 ot 17.11.2008
obopynoBaHus http://eopen.microsoft.com
Ne 031

Microsoft Office 2010 Microsoft
Office 2010 Russian Academic|
OPEN 1 License No Level
#47881748 o1 24.12.2010 .
http://eopen.microsoft.com

IAdobeReaderXI (6ecnnaTtHoe M0O)
https://acrobat.adobe.com/ru/ru/acr
obat/pdf-reader/volume-
distribution.html

8 OueHoYHble MaTepuanbl AN MPOMEXYTOYHOW aTtTecTauum oOOy4YarLMXCA no
aucuunnuHe (Moaynio)

OueHo4Hble maTepuansbl (OM) onga ancumnnuHbl (MOAYNs) BKNOYaKT B cebs:

- NepeYeHb KOMMETEHLMI C yKa3aHNEM WUHOUKATOPOB AOCTMXKEHUA KOMMNETEHLMI, 3TanoB nX
hopMMpOBaHNA B NpoLecce 0CBOEHUs1 0bpasoBaTenbHOM NporpamMmbl;

- OnMcaHue LwKan oueHNBaHWUS;

- TUNOBbIE KOHTPOMbHbIE 3aaHUA UNN UHbIE MaTepuarbl, HeOBXoAMMbIE AS1S OLEHKN 3HaHWMN,
YMEHUIN, HaBbIKOB;

- MeToaudeckue martepuansl, onpefensowmne npouenypbl OUEHUBAHUA 3HAHWUA, YMEHWMW,
HaBbIKOB U (UNN) onbiTa A4EATENbHOCTH.

OM npeacrtaBnsawTcAa B BUAE OTAENbHOMO [AOKYMEHTa M BXOOAT B cocTaB pabouyen
nporpaMmmbl AUCUMMNAMHBI (MOAYNS) B BUAE MPUMOXKEHNS.

OueHo4Hble MaTepuanbl opmupytotca B cootBeTctBum ¢ 1 BI'YUT «[lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K paboyen nporpamme

1. OpraHm3auuMoHHO-MeTOoAuYeCKUe MAaHHble AUCLUMMNIUHBLbI ANA 3ao4YHou popMbl
oby4yeHus

O6beMbl pasnuyHbIX (popM y4yebHOM paboTbl U BMAbI KOHTPONS B COOTBETCTBUU C
y4e€OHbIM NIaHOM
O6Lwaga Tpy[0eMKOCTb AMCUMNIIMHBI COCTaBNSET 4 3a4eTHble eguMHULbI

PacnpegeneHuve
TPYOOEMKOCTM MO
Bubl yueBHoil paBoTh Bcero ak. y cemecTpam, ak. d
8 cemecTtp
O6LwWas TPyAOEMKOCTb AUCLMMNIIVHDI 144 144
KoHTakTHas paboTa, B T.4. ayANTOPHbIE 3aHATUS: 19,4 19,4
Ulekuun 6 6
8 mom yucrne 8 hopme npakmuy4eckol rnod02omosKu 0 0
JTabopatopHble 3aHsTus (J13) 8 8
8 mom yucrne 8 hopme npakmuy4eckol rnod02omosKu 8 8
KoHcynbTauum TekyLimne 0,9 0,9
KoHcynbTauumn no BbINOIHEHMKO KOHTPOSbHON paboThl 0,8 0,8
KypcoBas pabota 1,5 1,5
KoHcynbTaums nepen 3k3aMmeHoM 2 2
Buabl atTectaumnm (3Kk3ameH) 0,2 0,2
CamocTosATenbHasa paboTa: 117,8 117,8
MpopaboTka maTepuanos No nekunsam, yyedHmkam, y4ebHbim
67,8 67,8
nocobusam
MogroToBka Kk nabopaTopHbiM paboTam, 0OpMIeEHME OTHETOB MO 10 10
InabopaTopHbIM paboTam.
KypcoBasi paboTta 30 30
KoHTponbHas paboTta 10 10
KoHTponb (noarotoBkKa K 3K3amMeHy) 6,8 6,8




OLIEHOYHBbIE MATEPUAITbI
AnAa NPOMEXYTO4YHOU ATTECTALIUN

no aucuunnnnHe

Xnmmnyeckana TexHosnorus peaAKnx n pegko3emMesibHbIX 3J1IeMeHTOB



1 MNMepeyeHb KOMNETEHLUN C YKa3aHUueM 3TanoB ux popmmpoBaHus

Kon HanmeHoBaHWe koMNeTeHLUN Koo n HanmeHoBaHWe nHOnKaTopa OOCTMKEHUS
KomneTe KOMMeTeHUnmn
HLK
MKBs-2 CnocobeH opraHusoBbiBaTb npouecc | MO1nks2 — OcylwectBnser OCHOBHble TEXHOMOrnyeckune
npons3BoacTBa BbINyckaeMol | npoLecchbl XUMUNYECKMX npon3BoACTB c y4yeToMm

MPOAYyKUMK, BbIOMpaTb U NPUMEHSITb
COOTBETCTBYIOLLME METOAMKMA aHanusa

TEXHUYECKON OOKyMeHTauunmn

COBpPEMEHHbIX OOCTMXKEHUN HayKn U TeEXHUKN

U2 ke — [lMonb3yeTcs mMeTogamMu KOHTPOMsS KavecTBa

ans obecneynBaHuns KOHTpOnS o
KAYECTBA CbipbSi, BCMOMOrATENbHbIX Cbipbsi,  BCNoMoraTenbHbIX MaTepuarioB UM  FOTOBOM
mMaTepuanoB M TOTOBbIX W3AenuMn C NpoAykunn

yueToM  TpeGoBaHMii  HOPMAaTHBHO- WO3nks2 — ObecneunBaeT COOTBETCTBUE TEXHOMOrMYECKOro

npouecca XMMMUYECKOro npom3BoAcTBa TEXHOJIIOMM4eCKomMy
pernameHTty

2 NMacnopT oueHO4YHbIX MaTepuanoB No AUCLUNSIUHE

B xome dopmupoBaHMs KOMMETEHUUW MPU U3YYEHUU OUCUMNMMHBI CyLLeCTBYIOT cre-

AyrLwine nokasartesnn n Kputepun oueHnBaHuA:

Ne
n/n

Pasgenbl ancumnnnHbl UHaoekc

OueHouYHbIe cpeacTBa

KoMmne-
TeHLMM

HanMeHo-
BaHne

NeNe 3a-
JaHunn

TexHonorus oueHkn (cnocob KOHTPorns)

XuMnsa u TexHo-
norus nuTus, pyouama n
Lesus

Xumuns G6epun-
nusa. TexHonorns Oe-
punnusa. XvuMnss n Tex-
HoMorusa rannusa, UHaus,
Tannus.

Tect

33 - 41

MpoueHTHas wkana.

0-100 %;

0-60% - HeyooOBNETBOPUTENBHO;

60-74,99% - yooBneTBOPUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTnnyHo.

OTmeTka B cucteme
«HEeydOBNeTBOPUTENBHO, YOOBNETBOPUTENb-
HO, XOPOLLO, OTSINYHO»

Cobece-
JoBaHue

OTmeTKa B CUCTEME «3a4YTEHO — He
HO»

3adTe-

MNKs-2

KypcoBas
paboTta

15-30

OTmeTKa B cucteme
«HeyOOBIeTBOPUTENBHO, YAOBNETBOPUTE -
HO, XOPOLLIO, OT/INYHO»:

- OLIEHKA «OT/INYHO» BbICTABMSETCA CTYyAEH-
Ty, €Cnn coaepxaHue pedepara CooTBETCT-
ByeT Teme 1 TpeboBaHMAM K OOPMITIEHMIO,
noapobHo n3yyeHa npobnema, nutepartypa
TemaTuyecku nogobpaHa, nogrotosneHa
npeseHTauus n Aoknag,;

- OLleHKa «XOPOLLO» BbICTABMAETCSA CTYAEHTY,
ecrnu cogepxaHue pedepaTta COOTBETCTBYET
Teme n TpeboBaHUsAM K 0pOpMIEHMIO, NOA-
pob6HO n3yveHa npobnema, nutepartypa Te-
mMaTunyecku nogobpaHa, gonyieHsl 1-2




OLWINOKM B TEKCTE, MOArOTOBNEHA Npe3eHTa-
ums 1 goknag;

- OLIEHKa «YLO,OBNETBOPUTENBLHOY BbICTABIISA-
eTcsl CTYAEHTY, ecnu copepaHme pedeparta
COOTBETCTBYET TEME M TpeboBaHMAM K
ohopmMIeHuto, NoapobHoO nsyyeHa npobne-
Ma, nuTepaTypa TemaTuieckn nogobpaHa;
ponyueHbl 3-5 ownbkn B TEKCTE, HE MOAro-
TOBMEHa Npe3eHTauus;

- OLleHKa «HEeY[OBIETBOPUTENBHO» BbICTaB-
nsaeTcs CTyAeHTy, ecnu cogepXaHue pedoe-
paTa He COOTBETCTBYET TEMe U TpeboBaHu-
M K 0QOPMITEHUIO.

YpOBHM 06y4EHHOCTH:

- «MepBbIN YpOBEHb OOYYEHHOCTUY, KOMME-
TEHUUs1 He OCBOEHA, HEAOCTATO4HbIN YPO-
BEHb OCBOEHUSA KOMMNETEHLUW;

- «BTOPOWN YpOBEHb 0O6Y4YEHHOCTU», KOMMeE-
TEHLMA OcBOeHa, 6a30BbI ypOBEHb OCBOE-
HUA KOMMETEHLUUU;

- «TPETUI ypOBEHb OOYYEHHOCTU», KOMIE-
TEHLWsi OCBOEHA, MOBbILLIEHHbI YPOBEHb
OCBOEHUA KOMMNETEHLUH;

- «4eTBepTbI YpOBEHb 0BY4EHHOCTMY, KOM-
NneTeHUNsi OCBOEHa, MOBbILLIEHHbIA YPOBEHb

Kenc-  [31-32 .
sanava OCBOEHMS KOMMNETEHUNN;
OTmeTka «yLOBNETBOPUTENBHOY» BbICTaB-
nsieTcsl CTyAEeHTY, eCriv OH NPOAEMOHCTPU-
poBarn BTOPOW ypOBEHb OOY4EHHOCTY;
- OLIEHKA «XOPOLLUO» BbICTaBISAETCS CTYAEHTY,
€CI1 OH NPOJEMOHCTPUPOBAn TpeTuii ypo-
BEHb O0YYEHHOCTY;
- OL|eHKa «OTIMYHO» BbICTABNSETCSA CTYAEH-
TY, €Cf OH NPOAEMOHCTPUPOBAn YeTBEPTLIN
YPOBEHb 06Y4YEHHOCTY;
- OLlEHKa «HEeYOOBNEeTBOPUTENTLHOY, BbICTAB-
nsieTcs CTyAeHTY, eCnv OH NPOSEMOHCTPU-
poBan nepBbI YpoBEHb 0OY4YEHHOCTN.
XvMusi M TexHonorus MpoueHTHas wkana.
cKkaHOua w”n peakose- 0-100 %;
MEnbHbIX 3NIEMEHTOB. 0-60% - HeynOBRNETBOPUTENBHO;
60-74,99% - yooBneTBOPUTENLHO;
XUMmna 1M TexHomnorus Tect  [33-41 75- 84,99% -xopoLuo;
repMaHus, TUTaHa, 85-100% - oTnnyHo.
LMPKOHMA U racHms. OTmeTKa B cucteme
XvMusa 1M TexHonorus «HEeyAOBNEeTBOPUTENBHO, YOOBNETBOPUTENb-
BaHagwus, HMobwusi, TaH- HO, XOPOLLO, OTSINYHO»
Tana. XumMusa n TeXHO- Cobece- OTMeTKa B CUCTEME «3a4YTEHO —HE  3a4Te-
42-50
norusi ceneHa u Ten- JoBaHue HO»
nypa. MKe-2 | (Bonpocsl
K
9K3aMeHy




KypcoBas
pabota

15-30

OTmeTKa B cucteme
«HEeyOoBNeTBOPUTENBHO, YOOBNETBOPUTESb-
HO, XOPOLLO, OTIIUYHOY:

- OLleHKa «OTMMYHOY» BbICTaBNSAETCA CTyAEH-
Ty, ecnv cogepxaHue pedepaTta COOTBETCT-
BYyeT Teme 1 TpeboBaHMAM K OHOPMIIEHUIO,
nogpobHo n3yyeHa npobnema, nutepartypa
TemaTtmyeckn nogobpaHa, noaroToeneHa
npeseHTauusa u goknag;

OLIEHKA «XOPOLLO» BbICTABMNSAETCS CTYAEHTY,
ecnu cogepkaHue pedepaTta COOTBETCTBYET
Teme 1 TpeboBaHNsM K 0OOPMIIEHMIO, NOA-
pobHO nsyyeHa npobnema, nutepartypa Te-
MaTuyecku nogobpana, gonyleHsl 1-2
OLWKnBKM B TEKCTE, MOArOTOBIEHA NPE3€eHTa-
uus M goknag;

- OLIEHKA «YL4OBNETBOPUTENBLHOY BbICTABIISA-
eTcsl CTYAEHTY, ecnu copepxaHme pedeparta
COOTBETCTBYET TEME U TpeboBaHMAM K
odhopmMIIEHUIO, NOAPOOHO n3yyeHa npobne-
Ma, nuTepaTypa TemaTuieckn nogobpaHa;
ponyueHbl 3-5 ownbkn B TEKCTE, HE MOAro-
TOBMEHa Npe3eHTauus;

- OLleHKa «HEeY[OBIETBOPUTENBHO» BbICTaB-
nsaeTcs CTyAeHTy, ecnu cogepXaHue pedoe-
paTta He COOTBETCTBYET Teme 1 TpeboBaHu-
M K ohopmMmeHuto.

Kelic-
3ajava

31-32

YpPOBHM 06y4EHHOCTH:

- «NepBbli ypoBEHb 06Y4EHHOCTUY», KOMMNe-
TeHLMSA He OCBOeHa, HeOCTaTOUHbIN ypo-
BEHb OCBOEHMS KOMMNETEHLWN;

- «BTOPOWN YpPOBEHb 0B6Y4YEHHOCTNY», KOMMe-
TeHuMss ocBoeHa, 6a30BbIN YPOBEHb OCBOE-
HWUSI KOMMETEHL MK,

- «TPETUI ypoBEHb 06YYEHHOCTUN», KOMMEe-
TEHLMsI OCBOEHA, MOBLILLIEHHbIA YPOBEHb
OCBOEHMS KOMMNETEHUNN;

- «4eTBEepTbIA ypOBEHb OOYYEHHOCTMY, KOM-
neTeHUnss OCBOEHa, MOBbILIEHHbIN YPOBEHb
OCBOEHMS KOMMNETEHUNN;

OTmeTka «y4oOBNETBOPUTENBHOY» BbICTaB-
nseTcsa CTyAEHTY, eCrin OH NPOAEMOHCTPU-
poBan BTOPON ypoBeHb 0OYy4YEHHOCTY;

- OLIEHKa «XOpOLLOY» BbICTABISAETCS CTYAEHTY,
€CInu OH NPOAEeMOHCTPUPOBAI TPeETUI ypo-
BeHb 0Oy4YeHHOCTHU;

- OLIEHKA «OT/INYHO» BbICTABMSETCA CTYAEH-
Ty, €CM1 OH NPOAEMOHCTPUPOBAI YeTBEPThIN
ypOBeHb 0By4EeHHOCTH;

- OLlEHKa «HeYyOOBNETBOPUTENBHOY, BbICTaB-
nsieTcs CTyAeHTY, eCnv OH NPOAEMOHCTPU-
poBan nepBbIf ypoBeHb OOYYEHHOCTH.

3 OueHouYHbIe cpeacTBa ANsl NPOMEXYTOYHOW aTTecTauun. TUNOBbIE KOHTPOJSIbHbIE
3ap4aHuA UNu uHble MaTepuanbl, Heo6xoauMbIe ANA OLEHKU 3HAaHUW, YMEHUMN,
HaBbIKOB U (UNKN) oNbiTa AeATENIbHOCTU, XapaKTepuU3yrLWwmx atanbl popMmupoBaHus
KOMNeTeHUMI B NnpoLecce 0CBOeHUsA obpa3oBaTeNibHOW NporpamMmbli
[na oueHkn 3HaHWW, YMEHUN, HaBbIKOB CTYAEHTOB NO AMCUUMNMNHE NpUMeHseTcsa 6anb-

HO-PENTUHIOBAsA CUCTEMA OLEHKN CHOPMUPOBAHHOCTM KOMMNETEHLUMN CTYAEHTA.



BanbHO-penTUHroBas cuctema OLEHKN OCYLLEeCTBNAETCS B TeYeHNe BCero cemectpa npu
NpoBeOEHMN ayaAUTOPHbIX 3aHATUIA U KOHTPOSS camocTodaTenbHon paboTol. MNMokaszatenamm OM
ABNAOTCA: TEKYLMIN ONpoc B Buae cobecenoBaHmsa Ha nabopaTopHbix paboTax, TecToBble 3aga-
HUA B BUAE peLleHusi TeCTOB Ha nabopaTopHbIX paboTax M CaMOCTOATENbHO (OOMALLHAS KOH-
TponbHaa paboTa) n cgadm pedepata No NPeanoXeHHOW CTYAEHTOM Teme, CBS3aHHOW C Ha-
npaBfieHNEM ero Hay4YHO-UccriegoBaTesIbCKON OeATENbHOCTU, TEMOW ero BbiMYCKHOW KBanugu-
KaumoHHOW paboTbl, nnn BblIGpaHHOW N3 NPUMEpPHON TeMaTukn pedepaToB. OLEHKN BbICTaBNSA-
IOTCS1 B COOTBETCTBUN C rPaddMKOM KOHTPOSIS TeKyllen ycneBaemMoCTu CTyL4EeHTOB B aBTOMaTu-
3upoBaHHyto cuctemy 6a3 gaHHbix (ACYB[) « PENTUHT CTyOEHTOBY.

3.1 Bonpocbl kK cobecedogaHuro (mekywuli KOHMPOIsb, OfnNpPoCcbl Ha nabopamopHbIX
pabomax)

3.1.1 Wuegp u HaumeHosaHue komnemeHuyuu: [1Ke-2 CriocobeH opezaHu308bieamb
npouecc rnpou3sodcmea  ebirlyckaemou  rpodyKkyuu, eblbupamb U  [IPUMEHSIMb
coomeemcmeyrujue MemoOuKU aHanu3a 0518 obecrieyueaHUsi KOHMPOJIS Ka4ecmea ChipbS,
ecrioMo2amersibHbIX Mamepuasioge U 20mosbix u3desnuti ¢ ydyemom mpebosaHul
HOpMamugHO-mexHuU4Yeckolu oKyMeHmauuu

Ne dopmynupoBka 3agaHus

1. [lutuia, ero cBoncTBa, COeAUHEHUS, NONYyYEHNe, NPUMEHEeHne

2 Pybuanii 1 Lesunn, ux CBONCTBa, COeAUHEHWS, NOSyYeHne, NpUMeHeHue

3 Eepmnnmﬁ, €ro CBOWCTBA, COEANHEHUS, nony4yeHue, npumMmeHeHmne

. [Fannui, ero ceBoicTBa, coeanHeHUs:, NonyyYeHne, NpUMEHeHNe

5. Kak moryT 6bITb knaccuduumpoBaHbl rvapuabl pasfnuyHbIX 9N1EMEHTOB Mo CTPOEHMIO U CBOMCTBaM?
KakoBbl TepMOAMHAMUYECKME KPUTEPUM BO3MOXHOCTM BOCCTAHOBMEHUA MeTanna M3 ero okcuaa
BogopodoM? Bcerga nv B kayecTBe MpodykTa rosflydaeTcs MMeHHO MeTann? Kak BnuvseT Ha
6. 3(bheKTMBHOCTb MpoLiecca BOCCTAHOBMEHUS TemnepaTypa, CKOpPOCTb MNPOMycKaHUs BOAOPOAA,
MOBEPXHOCTb COMPUKOCHOBEHNSA OKCUAa M rasoobpasHoOro BOAOPOAa, AUCNEePCHOCTL MOpOoLUKa OKeuaa.

7 Kakne meTannbl MOXHO NOMNYyYNTb 3MEKTPOSIN30OM PacTBOPOB, @ Kakne — TONbKO 3M1EKTPOIM30oM pacnna-
' BOB? MOXHO N ©Cnonb30BaTbh METOA 3M1EKTPONn3a Ans O4UCTKM (paddMHMPOBAHUS) METAIOB?
8 MHanin u Tannuii, Ux CBOWCTBA, COeANHEHMS, NOoMny4YeHne, NpUMeHeHne

9 Xumuns 6epunnus. TexHonorusa 6epunnus.

10 XNMUSA 1 TEXHOSOrns LUPKOHUA

11 XNMUSA 1 TEXHOSOrMA ragoHms

12. | Xumusa n TexHomnorus repMaHms,.

13 XvMusi U TEXHOMOIMSA BaHaausi, HUobus, TaHTana..

14. | XvMusa 1 TEXHONOIMA TUTaHa,

KpMTepVIM 1 WKallbl OUEHKU:

= OUEeHKa «3a4vYTeHO» BbICTaBJIAE€TCA CTYOEHTY, €CJ1I1N OH aKTUBHO Yy4aCTBYET B cobecepno-
BaHNN U o6cy>i<,qu|/w|, noaroToBuI apryMeHTbl B NMOJb3y peLweHunsa, npeanoxmn anbTepHaTuBhbl,
BbiCnyLwinBas MHEHUA OPYIrUx;

- OLleHKa «He 3a4TeHO», eCrnin CTyAEeHT BbINOSHAN ponb Habnogatens, He BHEC BKNaaa
B cobecenoBaHne n obcyxaeHue.

3.2 Kypcoeasi paboma
3.2.1 Wugpp u HaumeHogaHue komnemeHuyuu: [1Ke-2 CriocobeH opzaHu308bi8amb pPoyecc
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rnpou3eoocmea ebiryckaemoul rpodykyuu, ebibupame U MPUMEHSMb coomeemcmeyruue
MemoOuKuU aHarnu3a 05151 obecrieqyugaHusi KOHMPOJIS Kadecmea Cblpbsi, 8CrIOMO2amesibHbIX
Mamepuarsog8 U 2o0moebix usdenuld ¢ ydyemom mpebosaHuli HOPMamueHO-MexXHU4YeCcKoU
OOKymMeHmauyuu

Ne Te- MpumepHas TemaTrka KypcoBom
Mbl paboThl
Mony4eHune rannus BbICOKOM YNCTOThI (KUCNOTHO-OCHOBHast 06paboTka, punbTpoBaHue, BakyymHas
15. 06paboTka, aneKkTponMTMieckoe paduHNpOBaHUe, KpucTannoduandeckas ouNCTKa, XNopuaHblie Me-
TOAbl, HATPUOHBIAN METOA, OUMCTKA Yepes rannmnopraHnyeckue CoeanHeHus ).
Mony4yeHne MHOUSA BbICOKOW YMCTOTbI (MiaBKa nog Crioem LLeroyu, rekTponmtuyeckoe padmHNpo-
16 BaHWe nocnefoBaTeNibHOM LieMeHTauuen, XnopuaHblin MeToq, MoauaHbIn MeTod, padouHMpPOBaHMe
) ONCTUNNsauUMen, amansramHoe paduHUpOBaHME, KpucTannoduandeckas O4YMCTKa, O4YMCTKa 4Yepes
coeUHeHs).
17. [Mony4yeHune Tannusa BbICOKOW CTENEHN OYUCTKM.
18 [MonyyeHne BbLICOKOUYUCTOrO repmaHusa (13 TeTpaxnopuia repmaHus, BOCCTAHOBMEHUE OO0 3NeMeH-
’ TapHOro repmMaHnsi BogopoaoM, Kpuctannodusndeckas o4mcTka).
19. MonyyeHune ckaHANS U3 YpaHTOPUEBBIX Pya.
20. MeToabl pasgeneHus pegkosemMernbHbIX 91EMEHTOB.
21. OnekTponuMTMyeckoe nonydeHve n paduHNpoBaHue TUTaHa.
22. PasgeneHve LnMpKoHus n racdHus.
23. PaspeneHnue HMobus n TaHTana.
24, PaduHumpoBaHue ceneHa n Tennypa.
25, M3BneveHne ceneHa u Tennypa u3 WiamMmoB CEPHOKUCITIOTHOIO U MEeAEe3NEKTPONUTHOIrO NPON3BOACT-
Ba.
26. M3BneyeHne BaHaaust U3 LUMNAaKOB.
27 Mony4eHne repMaHmsa U3 OTXOAOB Pa3fMyHbIX NPON3BOACTB (MeaennaBunbHbIX, CBUHLIOBO-
) LIMHKOBbIX).
28. MeToabl OTOENEHNS N OYUCTKU CKaHAUS OT NPUMecen.
29. M3BneyeHne nHamsi 3 0OTXO40B CBUHLOBO-LIMHKOBOrO NPON3BOACTBA.
30. MeToabl pasgeneHus rannusa n antoMuHUS.

3.3.1

CTyoeHT MoxeT BblbpaTb TEMy W3 MEPEYHs MPUMEPHbIX TeM KypcoBbIX paboT wnu
NpeasioK1MTb CBOKO TEMY, CBSA3AHHYIO C HanpaBfeHNeM ero Hay4Ho-MCcCreaoBaTenbCKon ges-
TENbHOCTU UMM C TEMOW €ro BbINYCKHOW KBanudukaumMoHHOM paboTbl.

KpuTepumn 1 Wkanbl OLEHKMK:

«HeyaoBNeTBOPUTENBHO, YAOBETBOPUTENBHO, XOPOLLO, OTIINYHOY:

- OUeHKa «OT/IMYHO » BbICTABNAETCA CTYAEHTy, €eCnu coaepxaHue pedepaTa
COOTBETCTBYET TeMe M TpeboBaHMAM K OgopMMeHuo, noapobHO m3ydeHa npobnema,
nuTepaTtypa tematnyeckn nogobpaHa, noaroToBrieHa nNpe3eHTaumsa n oKnag;

- OLleHKa «XOpPOLLO» BbICTABMSETCA CTYOEHTY, ECNn coaepkaHne pedepata COOTBETCTBYET
Teme n TpeboBaHuAM K ochopmeHunto, nogpobHo nlydeHa npobnema, nurepaTypa TemaTtu-
Yyecku nogobpaHa, aonyueHbl 1-2 onBKM B TEKCTE, MOArOTOBNEHA Npe3eHTaums u goknaa;

- OLleHKa «yAOBNeTBOPUTENbHO» BbICTABMNAETCA CTYAEHTY, €Cnun cogepxaHue pedeparta
COOTBETCTBYET TEME U TpeboBaHMsM K opopMieHnto, nogpobHo nayyeHa npobnema, nurte-
paTtypa Tematuyeckn nogobpaHa; gonyuweHbl 3-5 owmnbkn B TEKCTE, HE NOArOTOBIEHA Npe-
3eHTauus;

- OLleHKa «HeyAOBNeTBOPUTENbHO» BbICTABIISAETCA CTYAEHTY, €Cnn coaepXaHue pede-
paTa He COOTBETCTBYET TEME N TPeBOBaHMAM K OPOPMIIEHMIO.

3.3 Kelic-3adaHus (3a0aHusi K 3K3aMeHY)

Wugpp u HaumeHoeaHue komnemeHuyuu_[1Ke-2 CriocobeH opzaaHuU308bi8amb MPOUECC
rnpou3eoocmea 8biryckaemou rnpodykyuu, ebibupame U MPUMEHsSIMmb coomeemcmeayrouue
MemoOuKu aHarnu3a 015 obecriequgsaHuUsi KOHMPO/ISi Kadecmea ChIpbs, 8CrIOMO2amesibHbIX
Mamepuarsiog U a2o0moebix u3desnuu ¢ ydyemom mpebogaHuli HOpMamueHO-mMexHU4YecKou
OOKymMeHmauyuu
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31

CnnaB codepxuT criegylolwme MeTannbl: KagMuKl, OfoBo, BUCMYT M cBuHey. OGpaseun cnnaea
maccon 1,2860 r obGpaboTanu KOHLEHTPUPOBAHHOW a30THOW KUCNOTOW. BbinaBwmin npu STOM OCadoK
coeavHeHua MeTanna A BblAenunu, TwaTtenbHO NPoMbInK, BbICYLLUAM 1 Nnpokanunu. Macca octaTka nocre
npokanueaHusi coctasuna 0,3265 r.

K pacTtBopy, nony4yeHHOMY nocrne OTAeneHus ocajka, NpununuM BOAHbIA pPacTBOp aMMuaka B
n3boiTke. CoeamHeHne metanna b octanocb B pactBope, a ocTanbHble MeTansbl ObINN OCaXaeHbl B BUAe
ManopacTBOpUMbIX coeauHeHun. [locne oTaeneHus ocagka 4Yepes pacTBop NponycTunu ceposogopos (4o
HacblleHuns). BeinaBwunii ocagok, cogepxawun metann b, otaenunu, npomMbinvM 1 BbICYLLIWAN, €ro Macca
coctasuna 0,6613 r.

3apaHue

1. HanuwuTe ypaBHEHUS XUMUYECKUX peakuuii B3auMOOeNCTBMUS MeTasnnoB C KOHLEHTPUPOBAHHOWN
@30THOM KUCNOTOW BOAHbLIM pacTBOPOM aMMMaka .

2. Onpegenute, KakMuM KOMMOHEHTaM ChflaBa COOTBETCTBYHT meTannbl A, b u paccuntante umx
MacCcoBO€e COOTHOLLIEHME B CMiaBe.

PeweHune

Mpw fencTemMm Ha cniaB a30THOM KUCNOTOM NPOTEKAKOT Cneaytolmne peakymm:
Sn + 4HNO; + (n=2) H,0 = Sn0O, - nH,04 + 4NO,

(H25n05)
Pb + 4HNO3 = Pb(NO3), + 2NO; + 2H,0
Bi + 6HNO;3; = Bi(NO3); + 3NO, + 3H,0
Cd + 4HNO; = Cd(NO3), + 2NO; + 2H,0
B ocazoK BbiNnagaeT ruapaT oKkCcuaa 010Ba, KOTOPbIM NPU NPOKAANBAHMM NepexoauT B okena SnO;:
SnO; -nH,0 — SN0, + nH,O

0,3265r

0,3265 = v(Sn)-M(Sn) + 2v(0)-M(0O)
v =0,00216; m(Sn)=0,00216-119=0,257r

o(Sn) = ?’552[100 % =20 %

b

MeTtann A-onoBo

2) Mpwn nocnepylowem AeUCTBUM BOAHOFO pacTBopa ammuaka (B M36biTKe) Ha pacTeop,
coaepKaLlni Pb%*, Bi**, Cd*, Tonbko KaaMUIN faeT PacTBOPUMbIA aMMMaKaT.

Pb(NO,), +2NH,[H,0 = Pb(OH ), v +2NH ,NO,

Bi(NO,), +3NH,[H,0 = Bi(OH ), { +3NH,NO,
Cd (NO,), +4NH,[H,0 = [Cd(NH3 )4](1\/03)2 +4H,0

3) Ammuakat Cd B3aMmopaencTsyeT C CepoBOAOPOAOM C 06pa3oBaHMEM HEPACTBOPUMOrO
cynbdnga Kagmumsa.

| Cd (NH,), |(NO,), +H,S — CdS \+2NH,NO, +(NH,), S

,6613
Taknm obpasom, meTtann b — Kagmuia.
0,6613 :v(Cd)DM(Cd)+v(S)DM(S)
v 0,6613

=0,00459 momnb; m(Cd)=vIM =0,00459112=0,5143 r

0,5143 00 % =40 %

Cd) =
o(Cd) ="

32

PaccuntaTb KMHETUYEeCKMe KOHCTaHTbl, BbIBECTU KMHETUYECKoe ypaBHEHNE, OonpeaesrninTb|
obnactb pearnpoBaHna " (baKTOpr Brnuarowme Ha VIHTeHCVI(*)I/IKaLI,VIIO peakunn ana npouecca

(bTOpMpOBaHVIFI AWNOKCKOa PYTEHUA MO peaKUunn:
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Rqu + 3F, —» RuFg + 02

SKCI'IepI/IMeHTaJ'IbeIe OaHHblE€ npeacTtaBneHHble B BUAE 3aBUCMMOCTU CTEMNEHN pearnpoBaHuUA OT]|
BPEMEHU MNMpnBEOdEHLI B Ta6J'II/ILl,e.

T, °C

370

315

260

140

T, MUK 4

8 |12

16/ 4 | 8

12

16

41812

16

41812

16

a,% | 4
8

74| 88

99 40

66

83

94

36| 58| 77

89

25| 42| 56

64

PelwieHune

Tabnuua nuHeapu3aLuM KNHETUYECKUX KPUBBLIX

T, K T, ceK a 1-(1-0)"*[ (1-(1-a)"®)? [1-2/3a-(1-a)**
0 0 0 0 0
240 0,48 0,2 0,04 0,03
643 | 480 0,74 0,36 0,13 0,1
720 0,88 0,51 0,26 0,17
960 0,99 0,71 0,62 0,29
0 0 0 0 0
240 0,40 0,16 0,02 0,02
588 | 480 0,66 0,3 0,09 0,07
720 0,83 0,45 0,2 0,14
960 0,94 0,61 0,37 0,22
0 0 0 0 0
240 0,36 0,14 0,02 0,02
533 | 480 0,58 0,25 0,06 0,05
720 0,77 0,39 0,15 0,11
960 0,89 0,52 0,27 0,18
0 0 0 0 0
240 0,25 0,09 0,01 0,01
413 | 480 0,42 0,17 0,03 0,02
720 0,56 0,24 0,06 0,05
960 0,64 0,29 0,08 0,07

BPeMEeHN.

Paccuntaem TaHreHcol

TemMnepaTtypHbIM KOHCTaHTaM CKOPOCTU:
tgearak = 0,29/960 = 3,02+10™ ¢
tgpsssk = 0,52/960 = 5,42+10™ ¢
tgpsssk = 0,61/960 = 6,3510™ ¢
tgpessk = 0,71/960 = 7,40+10™ ¢

Mo nonyyeHHbIM TemnepaTypHbIM KOHCTaHTaM CKOPOCTU CTPOUM

-1
-1
-1
-1

1
ypaBHenust Appenuyca: Ink, =Ink, — (E/R)?

MocTtpounun 3 rpacdmka 3aBMCMMOCTM cTeneHu npeBpaweHus (4,56 cronbubl) oT
YIMOB HaKNoOHa nMpsMbIX,

KOTOpbleé COOTBETCTBYHOT|

rpadoMk B KoopauHaTtax

T 1T *10° | kr *10* Ink+
413 2,42 3,02 -8,11
533 1,88 5,42 7,52
588 1,70 6,35 -7,36
643 1,56 7,40 7,21




1
0s 1 15 2 25 T

U3 rpadpuka cnepyert, uto InK, = -5, Torga K, = 6,610 c™. OHepruio AKTMBaLMM Haxoaum
MO TaHreHcy yrna HaknoHa npsamon nuaum E/R= tg=3/ 2,25*10°=1333. OTtcioga Haxogum
BenuunHy aHeprum Aktmeaumm E = 1333R = 11083 [Ix.
lMonyyeHHble 3HaAYEHWA KOHCTaHTbl CKOPOCTU W 3Heprum AKTMBaUMM NoACTaBnseM B
MCXOOHOE YpaBHEHMe:
(-2} —0.0066- (_11083}
1-(1-a)3 =0,0066-exp RT t

3aBNCUMOCTb CTEMNEHU npespaweHna oT BpeMeHn A4 JaHHOro npouecca BblrmagnuT cneayrowimm

oOpasom:
3
a=1- 1—0,0066~exp[—wj~t
RT

Mopctaenasa B NonyyYyeHHOE ypaBHEHME Xenaemble TeMnepaTypy U BpeMsi MOXHO
BbIYMCNUTb CTEMNEHb NPEBPALLEHNSI CXOOHOro BELLECTBA B NPOAYKT NP 3a4aHHbIX YCNOBUSIX.
OHeprusa AkTmBaumm npouecca coctasuna senuunHy 11 k[bk/monb. Mpouecc npoTekaerT

BO BHelwHeanddysmoHHOM obnactn pearmpoBaHus, 4TO OOYCNOBNEHO Manon KOHLEeHTpauunewn
bTOopa B peakumoHHOM rase. UMHTeHcudumumpoBaTb npouecc B obnactu BHeWwHen Anddysmm MOXHO

yBelmiM4eHneM KOHUEeHTpaunmn ra3a 1 noBbiLLEHUEM CKOPOCTU ra3oBOro noToka.

3.4.1

Kputepuu u wkanbl OLEeHKN:

Kenc-3agava oueHnBaeTcs No ypoOBHEBOM LUKane

«nepBbIi YPOBEHb OOYYEHHOCTU», KOMMNETEHUNA HE OCBOEHA, He4OCTATOYHbIA YPOBEHb
OCBOEHUSA KOMMNETEHLNM;

- KBTOPOM YpOBEHb OOYYE€HHOCTUY», KOMMNETEHUUS OCBOEHA, 6a30BbIN YPOBEHb
OCBOEHUSA KOMMNETEHLNM ;

- «KTPEeTUN YpOBEHb OOY4YE€HHOCTUY», KOMMNETEHLMS OCBOEHA, NOBbIWEHHbIA YPOBEHb
OCBOEHUSA KOMMNETEHLNM;

- «MeTBepTbIN YPOBEHb OOY4YE€HHOCTUY», KOMMNETEHLNSA OCBOEHA, NMOBbILWEHHbIA YPOBEHb
OCBOEHUSA KOMNETEHLNN.

OueHKa «3a4TeHO» BbICTaBNSAETCS CTYAEHTY, €Crv OH OCBOWT BTOPOWU, TPETUN U
YeTBEPTbLIN YPOBEHb OOY4YEHHOCTH;

- OLleHKa «He 3a4TeHO», BbICTaBNAETCHA CTYAEHTY, €CN OH OCBOWI NepBbIN YPOBEHb
oGy4YeHHOCTH;

3.4 Tecmbl (mecmoebie 3adaHusi)
Wugpp u HaumeHoeaHue komnemeHuyuu: [1Ke-2 CriocobeH opezaHu308bieame MPOUECC
rnpou3eoocmea 8biryckaemou rnpodykyuu, ebibupame U MPUMEHsSIMmb coomeemcmeayruue
MemoOuKu aHarnu3a 015 obecriequgsaHuUsi KOHMPO/Isi Kadecmea Chipbs, 8CrIOMO2amesibHbIX
Mamepuarsog U a2o0moebix u3desnuu ¢ ydemom mpebogaHul HOpMamueHO-mMexHU4ecKou
OOKymMeHmauyuu

Ne 3a- TecToBOe 3agaHue ¢ BapyaHTamu OTBETOB U NpaBUIbHLIMU OTBETaMMU
AaHus
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33. TpyoHOCTU HEOPraHNYeCcKoro CMHTesa:

- o6pa3oBaHMe TBepAbIX PAaCTBOPOB Ha OCHOBE LieJIEBOro 1 No604YHOro NPoAyKTOB peakumum
- MOSIBMEHNEe a3eoTpOonoB.

- npoBefeHune caMol peakLnn B FOMOreHHbIX UMK reTeporeHHbIX YCNOoBUSIX,

- OTAEerNeHNe CUHTE3NPOBAHHOTO COEANHEHUS OT APYrMX NPOAYKTOB peakunm n MaToOYHMKa

34. - (hrsmyeckn n XMMn4ecku MHAMBUAYanu3MpoBaHHas COCTaBHas YacTb 3€MHOM KOPbl 3TO

- -MuHepan

- -4UCTbIN MeTanmn

- -pacTBop

35. YUto nponcxoanT C MOHaMun BbITECHAEMOIO MeTaria 13 pactesopa npu uemMeHTauumn?
- OKUCNAKTCA,
- - nepexogdT B CBOGOAHOE COCTOAHNE — BOCCTAaHABNMBAKTCA, OCaX[asiCb Ha KATOAHOMN
MOBEPXHOCTU MeTanna-uemMeHTaTopa;
-nepexoaArT B ra3006pa3Hoe COCTOAHME;
-nepexogAaTt B MOHHOE COCTOAHNE — OKUCTIAKTCA, OCTaBaACb B paCTBOpe.

36. - «'poxoyeHune — onepauusa pasgeneHns (knaccupukaumm) pyabl Ha KNaccbl MO.................. »
-MMNOTHOCTY;
-COlePXXaHUI0 KOMMOHEHTOB pyabl;
-KPYMHOCTH;
-TBEpPAOCTN.
37 O6Lwnin NpnsHaK «penkux» MeTansos

-O0TCyTCTBUE pyAa
-Maroe cogepxaHve B Hegpax
- Gornee nosaHee Bpemsi X BOCTPEGOBAHHOCTU M MPYMEHEHNS B MPOMBILLIIEHHOCTU

38 OnpefgenuTb NpUHAANEXHOCTb METAanMOoB K rpynne nerknx peakux.
-UTTPUI, paguin, rannuin, TMTUIA, MarHuim;,
-BUCMYT, Kanuin, onoBo, ckaHaun, 6epunnuum,
- repMaHuii, cypbma, poauin, nannagunn, rapHui;
-BaHagumn, HNOOM, NNaTuHa, antoMUHUA, CBUHEL,
- pyouann, nutuin, 6epunnun, Le3umn.
39 B TexHonormn kaknx peaknx MeTannoB NpUMEHSIIOT npouecc cynbdartmsaunumn?
a) BaHaaus, Bonbdpama, MonvbaeHa;
6) nutua, 6epunnus, P33;
B) rannus, repmaHuns, MHOuWs;
r) pyénaus, uesus;
/1) TMTaHa, HNOGMS, TaHTana, LLMPKOHUA.
40 Kakve npoaykTtbl 06pa3syoTcs B pesynbTaTte BblllenavymBaHns?
- rasoobpasHblie 1 TBepAble BELECTBa;
- BOAHbIe pacTBOpPbl COeANHEHU MeTalioB U TBepAble BELleCcTBa;
- TONbKO TBEpAble BELLECTBA;
-TONbKO BOAHbIE PaCTBOPLI.
41 Kakon ctagnm ruapomeTtannypruieckoro npon3BoaCcTBa COOTBETCTBYIOT 3KCTPAKLMOHHbIE NpoLecehbl?
CTaaun BbllLenavYnBaHus;
- CTaAuN NOArOTOBKU PACTBOPOB K BbIAENEHUIO U3 HUX YACTbIX COeANHEeHUN U MeTasnsoB.
- CTagun BblAENEHNS U3 PacTBOPOB YNCTbIX COEANHEHUIN UM METANNOB;
- CTaguun pasnoXeHnst pyaHoOro KoHUEeHTpaTa.

Kpntepum v wkasnbl OLEHKMU:

MpoueHTHas wkana 0-100 %; oTmeTka B cucteme
«HeygoBneTBOpUTEsiIbHO, yAOBJ1I€ETBOPUTEJIbHO, XOPOLUO, OTIINYHHO»
0-60% - HeyaoOBNETBOPUTENLHO;

60-74,99% - yooBneTBOPUTENLHO;

75- 84,99% -xopowlo;

85-100% - oTnM4HoO.

3.4 dk3ameH (8onpockbl K yCMHOMY omeemy Ha 3K3aMeHe)
WWugpp u HaumeHoeaHue komnemeHyuu: [1Ke-2 CriocobeH opeaHu308bi8amb rpoyecc
rnpou3eodcmea 8blryckaemou rnpodyKyuu, ebibupame U NpuUMeHsimb coomeemcemeyrouwue MemoOuKu
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aHanu3sa 0511 obecrieqyusaHuUsi KOHMPOJIS KaYecmea Chblpbs, 8CrIOMO2ameribHbIX Mamepuasnos u
2omoebix usdesnuu ¢ yyemom mpebosaHuli HOpMamugHO-mMexHU4YecKkou 0oKyMeHmauuu

Ne TekcT BONpoca

42. | XMua n TEXHONOMMS ckaHaus
43. X1UMUS 1 TEXHONOIMA PeaKo3eMesibHOro anemMeHTa Lepus
44, XUMUS 1 TEXHOSOIMSA peaKo3eMersibHOro afieMeHTa ragonmHms
45, XUMUS 1 TEXHOMOIMA PeaKo3eMesibHOro afieMeHTa eBponus
46. XUMUS 1 TEXHOSMOIMMS repMaHus, TuTaHa, LMPKOHUS U radoHus.
47. XUMUSA 1 TEXHOMNOIMS BaHaaus, TaH Tana.
48. XUMUs U TEXHONOrUs , HHOOKA
49, XUMUSA 1 TEXHO- NOrUs Cernexa.
50. X1UMUS 1 TexHonorusa Tennypa.

4. MeToguyeckue maTepuanbl, onpegensiowme npoueaypbl OLEeHMBAHUS 3HAHUM,
YMEHUN, HaBbIKOB U (UNN) OonbiTa AeATeNbHOCTU, XapaKkTepu3yroLwmx 3tTanbl oopmMmupoBa-
HUA KoOMNeTeHLUn

Mpouenypbl OUEHMBAHWA B XoAde MU3YyYeHUS OAUCUMIMAWHBI 3HAHWUWA, YMEHUA U HaBbIKOB,
XapakTepuayoLwmx atanbl popMmMpoBaHNSa KOMMNETEHLMIA, PErNaMeHTUPYHOTCA NONOXEHUSMMU:

- BI'YNT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax U1 3a4eTax;

- M Bryut 4.1.02 MNMonoxeHne 0 peNTUHIOBOW OLIEHKE TEKYLLEN yCneBaeMoCTH.

[ns oueHKn 3HaHU, YMEHUN, HaBbIKOB CTYAEHTOB Mo AucuunnvHe «OpraHnyeckas XumMmsi»
npuMeHsieTcs  BannbHO-PENTUHIOBaAs CUCTEMA OLEHKM CHOPMUPOBAHHOCTM  KOMMETEHUUMN
CcTyaeHTa.

OueHKn BbLICTABMAKTCA B COOTBETCTBMM C rpacPMKOM KOHTPOMSA TEKyLlen ycrneBaemMoCTu

CTyOQEHTOB B aBTOMAaTU3NPOBaHHY0 cuctemy 6a3 gaHHbix (ACYB[) «PenTuHr ctyaeHToBy.

PenTtuHroBas cucrtema OLEHKM OCYLLIECTBMNSETCA B TeYeHMe BCEro cemectpa npu
npoBedeHUM ayauTopHbIX 3aHATUMW, rnokasatenem OM 4BngeTca Tekywunm onpoc B Buge
cobecenoBaHusi, coaynm TecToB, 3agjay No MNpeanoXeHHOW npenogaBaTenem Teme, 3awuThbl
nabopaTtopHbIX paboT. BanbHaa cuctema Cnyxmut Angd NoNy4YeHUs aK3ameHa Mo AUCUUNIINHE.

MakcumarnbHoe yncno 6annos 3a cemectp - 100%.

OK3aMeH 1/vnun 3a4eT MOXET NPOBOAMTLCS B BMAE TECTOBOro 3agjaHust unm cobecenoBaHus
n/vinn pelieHns 3agad.

[ns nonyyYyeHnst OUEHKM «OTSIMYHO» CyMMapHasa OanbHO-penTUHroBasl oueHKa CTyaeHTa no
pesynbTatam paboTbl B CEMECTPe M Ha 3K3ameHe AoSmkHa cocTtaBnAaTb 85 % u Bbilwe 6annos;

- OLEHKM «XOpoLlo» CyMmapHasi 6anbHO-penTMHIoOBas oueHKa CTyAeHTa Mo pesynbTartam
paboTbl B CEMECTPE U Ha 3K3aMeHe A0SKHa cocTaBnaTb OT 75 ao 84,99% 6annos;

- OLUEHKN «yOOBMETBOPUTENBHO» CyMMapHas 6anbHO-penTMHroBasi oueHka CcTygeHTa Mo
pesynbTatam paboTbl B CEMECTPE M Ha 3K3aMmeHe AoSmkHa cocTtaBnAaTb oT 60 go 74,99% 6annos;

- OLEHKM «HEeyaoBNeTBOpPUTENbHO» CyMMapHas 6anbHO-penTUHroBas OLEHKa CTygeHTa no
pe3ynbratam paboTbl B CEMECTPE M Ha dK3ameHe OOMKHa cocTaBnATb meHee 60% 6annos.

- CtypeHT, HabpaBwui B cemectpe wMeHee 30 6Gannos, MoxeT 3apaboTtatb
aononHutenbHble 6annbl, oTpaboTaB COOTBETCTBYKOWME pas3genbl AUCLUMNNMHBLL MW BbINOSTHUB
obsa3aTenbHble 3agaHuns, Ans Toro, YTobbl ObiTb AONYLLEHHBIM A0 3K3amMeHa u/unm 3adveTa.

- CTtyneHT, HabpaBLumi 3a TekyLuyto paboTy meHee 30% 6annos, T.K. HE BbIMNOMHWI BCIO
paboTy B cemecTpe no 06bekTUBHLIM NpuynHam (6onesHb, ouumanbHoe ocBobOXaeHne 1 T.M.)
AonyckaeTca OO0 9K3amMeHa u/unu 3ayeTa, O4HAKO eMy [OOMNOSIHUTENIbHO 3aJaltTCsi BOMPOCHI Ha
cobecengoBaHum No pasagenam, BbIHOCUMbIM Ha 3K3aMeH U/unun 3ader.
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- B cnyyae HeyooBneTBOpuUTENbHOM cAavn 3K3amMeHa W/vnNu 3adeta  CTYOEHTY
npegocTaBnseTcs npaBoO MOBTOPHOW COayM B CPOK, YCTAHOBMIEHHbIM ONA  NUKBMOALMU
aKkaZleMnyeckon 3aJO0IMKEHHOCTM MO uToram cooTBeTcTBylowen ceccuu. [Npy noBTopHOW cpade
9K3amMeHa W/Mnu 3adeTa KonmMyecTBO HabpaHHbIX CTyaeHTOM OannoB Ha npeablaylem dK3ameHe
n/vnu 3aveTe He y4nTbiBaeTCs.
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5. OnucaHue nokasaTtenen M KpuTepueB OLEHUBAHUA KOMMETEHLUM Ha Pa3fUYHbIX 3Tanax ux oopMUpoBaHUSA, ONMCaHUe LUKan
OLIeHUBaHUA ANA KaXAoro pesynbTaTa o6y4eHUs No AUCLMNIIMHE

PesynbTaTthbl 00Y-

YeHus no ITanam

¢opmupoBaHus
KOMMNeTeHuun

MpenmeT oueHku (npo-
AYKT Unu npowuecc)

Moka3aTenb OLEHKU

KpuTepuu ouieHku

LLikana oueHkn

Axkagemuueckas
oLeHKa (3auTeHo/He
3a4TeHo)

YpoBeHb 0CBOEHuUsA
KOMneTeHUUn

lKe-2 CnocobeH opz2aHu3oebieamb rnpoyecc npouszeodcmea ebinyckaemol rnp
KOHMpoJIsl Ka4ecmea cbipbsl, 8CTOMO2amesibHbIX Mamepuasoe U 20moebix usdesnuli c yyemom mpeboeaHuli HOpMamueHO-MexHuUYe

odyKuuu, eb16upamb u npumMeHsIMmb coomeemcmesyruwue MemoOuKu aHasu

cKkoli doKyMeHmayuu

3a 01 obecneqyueaHusi

3HaTb

obuine 3aKOHO- ManoxeHne OOLLUMX 3aKo- M3noxeHbl OCHOBHble 00LLME 3aKOHOMEPHO-
MEPHOCTU  XMMW- | HOMEPHOCTEN XUMUYECKMX MNPO- | CTU XMMUYECKUX NPOLIECCOB; OCHOBHbIE XUMUNYe-
YECKMX  MpPOLEC- | LIeCCOB; OCHOBHbIX XUMWYECKUX | CKMe MPOU3BOACTBA; XMMWYECKUE CBOWCTBA pea- OueHka: OTNMYHO,
COB;0OCHOBHbIE NpPoOn3BOACTB; XUMUYECKMX | KX U pacCeAHHbIX 3f1IEMEHTOB; OCHOBHbIE CMOCO- Xopotuo,
XMMUYECKME NPO- | CBOMCTB PEAKUX M paccesiHHbIX | Obl MOMy4YeHns peKknx U paccesHHbIX 3NIEMEHTOB; yAoBneTsopuTenb OcBoeHa (6a30Bblif)
M3BOACTBA; XUMU- 3JIEMEHTOB; OCHOBHbI crnocobosB | MeTo4 onmucaH TOYHO U NOJTHO; YCTAaHOBMIEHO COOTBETCT- Ho/ 60-100
YeckMe CBOVWICTBA | MOMYYEHUS] PeaKkNX M paccesH- | BYe Mexay XapaKTepuUCTUKON MeToaa U ero HasBaHeM.
PedKkux v pacce- | HbIx anemeHToB; C6op, onucaHue, He wnsnoxeHbl OGLUME 3aKOHOMEPHOCTM XU-
AHHbIX nemMmeH- CVICTeMaTVI3aL!VIF| W aHanuM3 MMero- | MMYyeCcKMX MPOLLEeCCOB; OCHOBHbIE XMMWUYECKue
TOB; OCHOBHbI€ | LUMXCA 3HAHWW PA3NUYHLIX METOAOB | npon3BOACTBA; XMMMUYECKME CBOWCTBA PEAKUX U Heynosn./ 0-569
Ccrocobbl  mony4ye- | HEOPraHMHECKoro cnHTesa paCcCesHHbIX 3MEeMEHTOB; OCHOBHbIE CMOCcOoBbI Mo- He ocBoeHa
HMA  pefkux  wu NyYEeHUs PEeOKMX W PaCCESHHbIX 3NEMEHTOB; He (HeAOCTaTOUHbIIR)
paccesHHbIX ane- nepeyncrieHbl Bce METOAbI CUHTE3a; METOA, He OnucaH
MEHTOB; TOYHO Y MOJSHO; HE YCTAHOBMIEHO COOTBETCTBME MEXAY
XapakTepUCTUKOW MeToda U ero Ha3BaHUEM.
Pacuet, BbluMcrneHne TepmoaMHa-| CamMOCTOSITENbHO paccyuUTaHbl TepMoauHaMMUYeckue |
MUYECKMX U KMHETUYECKUX MapaMeT-| KMHeTMYeckue napameTpbl CUHTEe3a HEeopraHu4eckux
CobecenoBaHme No | poB CMHTE3a MeTannoB, OKCMAOB,| BellecTB. OGoCHOBaHa BO3MOXHOCTb TexHomnormdeckoro| OueHka: OTNuYHO, OcBoeHa (MOBbILLEHHbIN)
YmeTs nabopaTopHoit pabo- | OCHOBaHWMA, KWCMOT, ComMel W KOM-| MPOW3BOACTBA ONPEAENEHHOr0 HEOPraHMYECKoro CoeAn- XopoLuo,
Te, peLleHme TecTo- | NNEKCHbIX coeanHeHuid. OBocHOBa-| HEHUA. yOOBReTBOpUTENb
BbIX 3a4aHUN, HME BO3MOXXHOCTU TEXHONOMMYECKOro H/ 60-100
KypcoBasi paGoTa &F;%VgBOﬂCTBa BblLLIEyKa3aHHbIX Be-| PacueT npoBedeH He npaBunbHO. He o6ocHoBaHa BO3- He 3ayTeHo/ 0-59 He ocBOeHa
. MOXHOCTb TEXHOJIOTMYECKOTrO NMPOU3BOACTBA onpene- (HEAOCTATOMHBI)
NEHHOro HeOPraHMYeCcKoro CoeAMHEHUs!.
CocraBrneHue ypaBHeHUst HeopraHu- | COCTaBneHO YypaBHEHME HeopraHM4Yeckoro CuHTesa.
yeckoro cuHTesa. OnpegeneHue OnpepeneHa TepMoAMHaMMyeckasi BO3MOXHOCTb CaMo-
TEpMOANHAMMUYECKOV BO3MOXHOCTU | MPOM3BOMLHOMO NpoTekaHus peakumn. CTyAeHT paso- OueHka: OTNMYHO, OcBoeHa (NoBbILLEHHbI)
y CaMOMpPOU3BOSILHOIO NPOTEKaHUS Gparnca B NpeasioKeHHOM KOHKPETHOM CUHTE3e, Camo- XOpoLuo,
Bnapets Keitc-sapava peakuﬁm_ P CTOSATENBHO peLunn NOCTaBeHHYo 3adady. yp‘OBJ'leTBopF;lTenb
H/ 60-100

He cocTtaBneHo ypaBHeHWEe HeopraHM4yeckoro CUHTesa.
He onpegeneHa tepMmoanMHamMmnyeckad BO3SMOXHOCTb

He 3a4teHo/ 0-59

CaMonpoun3BOJ1bHOIo NpoTekaHnA peakumn.

He ocBoeHa
(HegocTaTOUHbIN)
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