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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnmna  «Heopranmdyeckuii  CMHTE3»  OTHOCUTCS K  JUCUUIUIMHAM  YacTH
dbopMHUpyeMOil ydacCTHUKaMH 00pa3oBaTeNIbHBIX OTHOIIeHUH bioka 1. Jlucuurmmuabl (MOIYIIH)
[TpeameTHO- METOAMYECKOT0 MOAYJIS [0 XUMHUH y4eOHOT0 MIaHa OCHOBHOM NMPOo(}hecCHOHaIbHON
o0pa3oBaTeNbHOIl MPOrpaMMbl BBICIIETO0 OOpa3oBaHUs — MporpaMmbl OakajgaBpuara 1o
HanpasieHuio noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C AByMS HpOGMIAMU
MOJFOTOBKHU), HAMIPaBICHHOCTH (Mpoduiis) obpazoBaTenbHON nporpammsl «buomorus. Xumus»,
O04YHOU PopMBbI 0OyUEHUSI.

JlucuumiuuHa omnupaercs Ha pe3yiabTaThl oOydeHus, c(HOPMUPOBAHHBIE B paMKax
JUCHMIUIMH y4eOHOro TUlaHa, M3Y4YEeHHBIX oOydaromumucs B 1-8 cemectpax: OOmas wu
HEOPraHWYeCcKast XUMHUsl, AHAIUTHYECKast XuMusi, OpraHudecKkas XuMus.

Pe3zynbraTtel  uM3ydyeHus — aucuMiuiMHbl - «HeopraHmuyeckuii  CHUHTE3»  SABISIOTCSH
TEOPETUYECKON U METOI0JIOTUYECKON OCHOBOM ISl U3YUYEHUS] AUCUUIUIUH: XUMUS OKPYKAIOIICH
cpenbl, BHeypouHas paboTa mo XHUMHH, TEAaroruyeckas IpakTUKa IO XUMHH, Hay4dHO-
ucclieIoBaTenbcKas paboTa, BHIIOTHEHUE U 3alllUTa BBITYCKHOW KBATM(UKAIIMOHHON paOTrOTHI.

1.1lepeyeHbr mNIAHHPYEMBIX Ppe3yJbTATOB O0O0Y4YeHHs] MO JMCUHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

Llenbto ocBOeHMS qUCUUIUIMHBI «Heopranndeckuii CHHTE3» SIBIISETCS:

HN3YUCHUC XHUMHUH DJJICMCHTOB MW BCCX HCOPraHMYCCKHUX KJIAaCCOB COGI[I/IHGHI/If/'I 9THUX
3JIEMEHTOB, (OPMHUPOBAHHUE Yy CTYJIEHTOB HABBIKOB OCYIIECTBJICHUS L€JICHAPABIEHHOTO
CHUHTEC3a HCOPraHNYCCKUX COGHHHGHHﬁ, UX pasgciCcHusaA W OYUCTKH, OCBOCHHEC OCHOBHBIX
IPUHIUIIOB U METOJIOB HEOPTaHUYECKOT0 CUHTE3a.

B pesynbrate ocBoeHMs IporpaMMbl OakanaBpuaTa OOy4arOIIMHCS JOJDKEH OBJIAJETh
CJICAYIOUIMMHU pe3yibTaTaMH 00y4eHus o nqucuuiuinie «Heopranuueckuil cuuTe3» (B Tabiuie
IPEJCTAaBICHO COOTHECEHHE OO0pa30oBaTENbHBIX pPE3YJIbTaTOB OOYYEHHUS IO JUCLUIUIUHE C
HHIUKATOpaMu JOCTUKCHUA KOMHGTCHHI/Iﬁ)I

OO6pazoBaTenbHbIC
PE3yNbTaThl JUCITUTLINHBI
(aTansl popmMupoBaHUs
JTUCITATITAHBI )
3HaeT yMeeT BIIa/IeET
MK-1.1 Op-2
3 T PUMEHSATh
HACT CTPYKTYPY. OP-1 TEOPETUYECKHE 3HAHUS OP-3
TaB U .
coc OCHOBHBIE TOHSTHUS | JIGKIIMA U CEMUHAPOB ISl | HABBIKAMH
JIHUIAKTHYECKHUE .
. | XUMHH, 3aKOHBI | IIPOBEJICHUS OTBITOB H 0e30MmacHOi paboThI
CIIMHHUIIBI IPSIMETHON
06NACTH XUMHH, KJIACChI | DKCIIEPUMEHTOB JJIsI C HEOPraHMYECKUMHU
HEOPTaHHYECKUX pEIICHUS PACUCTHBIX H BEIICCTBAMH
(mpenogaBaemMoro .
npeMeTa). COeTMHEHUI AKCIIEPUMEHTATbHBIX
3aJ1a4 110 XUMHUHN
IK-1.2 OP-4 OP-5
VYMeeT OCyIIEeCTBIATh | OCHOBHBIE OCYIIIECTBIISTh




oTOop y4eObHOTO CUHTETHYECKHE U | apryMEHTHPOBAHHBIN
COJIEpKaHUS JJIs €T AHATUTAYECKUE 0TOOp y4eOHOTO
peajm3annu B METOJbI NOJIy4cHHU: | COACPKaHUA,
Pa3INYHBIX (bopMax u HMCCJICIOBAHUA MCTOOOB U CPCACTB
o0y4eHus B XUMHUCCKIX o0yueHHUs AJIs peasln3alum
COOTBETCTBHH C BELIECTB M peakiuii | B PA3IIIHBIX dopmax
tpeboBanusiMu OI'OC 00y4YeHHsI B COOTBETCTBHUH
00. ¢ 00pa3oBaTeIbHBIMU
MOTPEOHOCTSIMH H
BO3MOXXHOCTSIMU
OP-6
CTPYKT COCTaB U
TK-1.3 PYRIYPY, OP-7
JUTaKTUIECKUE
HemoHcTpupyer HaBBIKOM
€IMHUILIBI
yMEHHe NPUMECHCHUS
COZIepIKaHUS
pa3pabaTbiBaTh HpeMeTa pa3JInYHBIX METOJIOB,
paznu4nbie HopMBbI p . pUEMOB U
N «Heoprannueckuii o
y4eOHBIX 3aHATHH, i TEXHOJIOTHIA
CUHTE3Y;
NIPUMEHSTH METO/BI, o0y4eHus B
TPaIUIIMOHHBIC U
MIPUEMBI U TEXHOJIOTUH pa3nuyHbIX opmax
COBpPEMEHHBIC
00y4eHus1, B TOM METOBL OpraHu3aIu
qrcie ’ y4eOHOro mporecca
cpenctsa U popMel
MH(POPMAaLMOHHBIE.
OpraHu3aIH
y4eOHOTo Tporecca.

2. O0beM QUCHMIUIMHBI (MOAYJIsI) B 3a4eTHBIX eJHMHHULAX € YKa3aHHeM KOJIHYeCTBa
aKajeMMYeCKMX YacoB, BbIJeJeHHBIX HA KOHTAKTHYI paldoTry oO0y4dalummuxcs ¢
npenoaasarejaeM (M0 BHIAAM Y4eOHBIX 3aHATHH) W HAa CaMOCTOSITEJIBHYI0 padoTy
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3. Conep:xkaHue AUCUMILIMHBI (MOAYJs), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aesnam) c
YKa3aHHuEM OTBCACHHOI0 HA HUX KOJIUYECTBA AKAACMHUYECCKUX YaCOB U BU/I0B y‘leﬁﬂle
3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedennozo Ha HUX KOAUYECHEA AKAOEMUUECKUX UACO8 U
610086 yueoHbIX 3auamuil, 0hOPMIICHHBIX B BUJIE TaOTUIIBI:




KonngectBo yacoB no ¢popmam
opraHu3anuu o0y4eHus

HaumenoBanue pasnena u rem S B £ o
g5 & = S 5
g = S = zZg
B o =N O o
Pazgen |. Teoperuueckne 0CHOBbI HEOPTraHHMYECKOTO
CHHTe3a.
Tema 1. [Iuktorpammsel onacHoctu CI'C xumuueckux 2 4 8

coenuHeHuil. TexHnka 6e30macHOCTH IpH padoTe B
XHUMHAYECKOH JJabOpaTOpUH.

Tewma 2. JlaGopaTtopHoe 000pymOBaHKE U Ja0OpaTOPHBIC 2 4 2
IPHEMbI IIPU CHHTE3€¢ HEOPTaHUYESCKUX BEIIECTB.

Pa3nen Il. PaGoTa ¢ monmyMHKpOKOIHYECTBAMHU
HEOPraHWYECKUX COCTUHEHUI

Tema 3.OCHOBHBIC METO/IbI PA3/ICIICHUS U OUUCTKH 2 4 10
BEIIECTB

Pasnea |11. Ilosryyenne npocThIX BelecTs.

Tewma 4.IlonyyeHne MeTaioB 1 HEMETAJLIOB. 2 2 10

Paznen V. IlosiyueHue cJI0:KHBIX COeTUHEHMIA.

Tema 5. Metoibl nony4denusi OMHAPHBIX COETMHEHUM. 2 4 10
Tema 6. [lomydeHnue KUCI0T, OCHOBaHUH, COJIEH. 4 6 10
Tewma 7. [lonydyeHrne KOMIUIEKCHBIX COSIMHEHU. 4 6 10

HUTOIO 18 30 60

3.2. Kpamkoe onucanue cooepiicanus mem (pazoeyios) OUCUUnIuHbl

Pa3pnen 1.TeopeTrnyeckne 0CHOBbI HEOPraHMYECKOI0 CHHTE3A.

Beenenue B npeamer

Temal. [Tuktorpammsel onacHocTH CI'C XUMHUYECKUX COCTUHEHMIA.

[Mukrorpammel onacHoctd CI'C — 3Haku, ymnoTtpeOisiemble A 00O3HAUEHMs] BHA
OIAaCHOCTH MpPU paboTe, XpaHEHUH WJIM TPAHCIOPTUPOBKE XMMUYECKUX BEIIECTB U MaTEpUANIOB.
[Tpumenenue nuktorpamMm onacHoctu CI'C ayis HeOpraHM4ecKuX COEAMHEHHMH B jabopaTropuu
IOpU M3Y4EeHUHM Kypca aucuumuiuHbl «Heoprannueckuit cunre3». TexHuka 0e30mMacHOCTH MpU
pabote B XMMHUYECKOH JlabopaTopuu. 3HAKOMCTBO C TEXHUKOW OE€30MacHOCTH TMpU padoTe B
XUMHUYECKOH J1TabopaTopHuu, ¢ MOCYAOH U 00OpPYJOBaHUEM, HCIIOJIb3YEMbIM B HEOPraHMYECKOM
CUHTE3€

NuTepakTuBHasi ¢opma: yuyeOHas JUCKYCCHS O BaXHOCTH H3YUEHHS] XUMHUYECKUX
nukrorpamm CI'C

Tema 2. JIabopaTopHOoe 060py0BaHKE U 1JAOOPATOPHBIE MPUEMBI IIPH CUHTE3€
HEOPraHWYECKHUX BEIIECTB.

XuMuueckas nocyza. Beigenenue BemecTs U3 pacTBOpoB. Beinmaprusanue. DKCTpakuus.
Kpucranmuzanus. [lepexpucramiuzanus. J{poOHas kpucramumsanus. BeicanuBanue.
Ilepeocaxnenue. Ilepeoxnaxnenue..

HNurepaktuBHas ¢opma: PabGora B mapax Mo YCBOGHHMIO THUIIOB W Ha3HA4YEHUS
1a00paTOPHOIl MOCY/BI.

Pazgen Il. Pabora ¢ moaymMukpokoinuecTBaMU HEOPraHUYECKHX COCTUHEHUIT

Tema 3.0cHOBHBIE METO/IbI pa3/ielieHNus U OYUCTKU BemecTB. Kiaccudukanus BemecTs
10 CTETIEH! YUCTOTHI.

Otnenenue TBepAbIX 0caakoB. OuIbTpyrole MaTepuansl. uiabTpoBaHNe MPU OXJIAKICHUU.
dunbsTpoBaHue B HHEPTHOM atmochepe. PunbpTpoBanue noj nasienueM. OUabTpoBaHue
ra3oo0pa3neix BemecTB. LlenTpudyrupopanne. BeicymmBanne TBepaAbIX BenecTB. BeicymmBanme
BBIMOpaXMBaHUEM. BricymnBanue ra3oB. BricymmBaHue KHUIKUX BELIECTB.



HNuTepakTuBHast ¢opma: ['pynmnoBoe oOCYKIeHHE METOAOB DPA3/CiCHUS U OYUCTKU
BelecTB. PaboTa B mape 1o o4ncTKe BELECTB.

Pa3nen I11. IlosryueHune npocThIX BellecTB.

Tema 4. IlosryuyeHne MeTaJI1I0B U HeMETAJLJIOB.

MerannorepMudeckue  METOIAbl  IIOJIYYEHHs  METaJUIOB, HMX  CIUIABOB U
HeMmeTa/uioB.[loyueHre MeTauioB M HU3LIMX XJIOPUJOB BOCCTAHOBJIEHHEM COOTBETCTBYIOIUX
BBICIIIUX XJIOpUAOB. [loyyeHne MeTamuioB 1 HEKOTOPBIX HEMETAJJIOB U3 OKCHJIOB.

HNuTepakTuBHasi popma: Pabora B mape 1o rnory4eHHIO MPOCTHIX BELIECTB.

Pazpnen V. IlosyueHue CJI0KHBIX COeTUHEHMIA.

Tema 5. MeToabl mojtydeHusi OMHAPHBIX COeTUHEHHI.

[Tonydenue cynb(hUIOB M CEICHUIOB MyTeM HEMOCPEICTBEHHOIO COCIMHEHUS BEIICCTB.
B3auMmopeiicTBue cepoBOIOpOJa M €ro aHajoroB ¢ BOJAHBIMHM pacTBOopaMu coseil. [pyrue
METO/Abl TOJIy4eHHsS CyabdumoB u ceneHuaoB. [lomydeHue HUTPHUIOB B3aUMOJCUCTBHEM
HEKOTOPBIX METAJVIOB W HEMETauUIOB C a30TOM U aMMuakoM. llomydyeHue HUTpHUIOB
B3aMMOJICHICTBUEM OKCHJIOB METAJUIOB C aMMHakoM. llosyyeHne HUTPUIOB B3aMMOJIECHCTBUEM
XJOPUAOB C AMMHAKOM.

HNuTepakTuBHas popma: Pabora B mape 1o norydyeHur0 OMHAPHBIX COCTUHECHUH.

Tema 6. [TosryueHre KHCI0T, OCHOBAHUIA, COJIEH.

CrocoObl TOJIy4eHHUsI OKCHAOB, TaJOT€HUAOB, TUIPHUIIOB METAJUIOB U HEMETaJUIOB.
CriocoObl MOTYYCHHSI TUAPOKCUIOB, OSCKUCIOPOIHBIX W KHCIOPOJICOACPIKANIUX KHUCIOT M HX
coieii. Meroapl cuHTe3a OE3BOAHBIX HEOPraHWYECKUX coeauHeHu. (O0e3BOKUBaHHE
KpuctauioruaparoB. [IpoBeeHue CHHTE30B HEOPraHUYECKUX IMPENaparoB B OPraHUYECKUX
PacCTBOPHTEIISX.

HNurepaktuBHas popma: PaboTa B mape 1o norydeHuI0 KUCIOT, OCHOBAHUM U COJICH.

Tema 7. IlosnyyeHHe KOMILJIEKCHBIX COCAMHEHMI.

Oco0eHHOCTH TIpenapaTUBHBIX METOAOB B XUMHUH KOOPINHAIIMOHHBIX COeTMHEHUH.
JIBOIHBIE CONM U KOMIUJIEKCHBIE COeTMHEHU. KOHCTAaHThI yCTOMYMBOCTH KOMIIJIEKCHBIX
coequHeHui. [lonyueHne ruipokco-, HHaHo-, alUIOKOMIUJIEKCOB, aMMUAKATOB.
HNurepaktuBHas ¢popma: Pabota B mape mo rnoxy4eHn0 KOMIUIEKCHBIX COCTUHEHHH.

4. TlepedyeHb y4eOHO-MeTOAUYECKOI0 OOecmeYeHHs] [JIsl CAMOCTOSITeJIbHOW PadoThl
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTosTenbHana paboTa cTygeHToB ABadeTca ocoboit popmon opraHmsaumnm yyebHoro
npouecca, npeacTasaaowWwas coboi naaHUMpyemyto, MO3HABATe/IbHO, OPraHM3aUMOHHO U
METOAMYECKM HAMpPaBAAEMYHO AEATENbHOCTb CTYAEHTOB, OPUEHTUPOBAHHYKD Ha AOCTUXKEHWe
KOHKPETHOro  pe3ynbTaTa, ocywectsasemyto 6e3  npamol nomowy  npenogasaTens.
CamocTosTenbHaa paboTta cTyAeHTOB ABAAETCA COCTAaBHOM 4acTbio yyebHOM paboTbl M MmeeT
LeNblo 3aKpenieHre n yrnybaeHne noayvyeHHbIX 3HaHUIM M HaBbIKOB, MOUCK U NpuobpeTeHune
HOBbIX 3HAHWIM, a TaKXKe BbINOJHEHWE Y4YebHbIX 33a4aHWUWA, MNOAFOTOBKY K MNpeacToAwMm
3aHATMAM W 3K3ameHy. OHa npeaycmaTpuMBaeT, Kak MpaBuno, paspaboTky pedepaTos,
HanucaHuWe AO0KNAAO0B, BbIMONHEHNE TBOPYECKUX, UHAMBUAYANbHbBIX 334aHUIN B COOTBETCTBUU C
y4yebHOM Mporpammoi (TemMaTUYeCKMM NAAHOM M3y4yeHUsA AUCUMNAWHBI). Tema gna Takoro
BbICTYNEHNA MOXKET ObITb NpeasioXKeHa npenogasatenem nan nsbpaHa caMmm CTyaeHTOM, HO
MaTepuan BbICTYM/IEHUA He AO/IKeH Ayb6anpoBaTb NEKUMOHHbIM maTepuan. PedepaTuBHbIN
MaTepuan CAYXKUT AONONHUTENbHON MHPOPMaumen ana paboTbl Ha MPAKTUYECKUX 3aHATUAX.



OcHOBHas LUenb JaHHOro Buaa paboTbl COCTOMT B O0Oy4eHUM CTYAEHTOB MeToZam
camocToaTenbHOW paboTbl ¢ yuebHbIM MaTepuanom. 14 No/SHOTbI YCBOEHUSA TEM, BbIHECEHHbIX B
NpaKTUYeckne 3aHaTMA, Tpebyercs pabota ¢ nepBoucTOYHMKamu. Kypc npeaycmatpusaet
camocToaTeNbHyl0 paboTy CTyAeHTOB CO crneunanbHon autepaTypon. Cneayetr OoTMETUTb, YTO
camocTtosTeNnbHas paboTa CTyAEeHTOB pe3y/nbTaTMBHA /INWb TOr4a, KOr4a OHa BbIMOJIHAETCS
CUCTEMATMYECKM, NTAHOMEPHO U LLeIeHanpPaB/IeHHO.

3agaHus  ana  camocTosATeNlbHOW  paboTbl  NpeaycMaTpuMBAlOT — MCMOJ/b30BaHWE
HeobXOAMMbIX TEPMMHOB WM MOHATUMA NO npobnemaTmke Kypca. OHW HAUENMBAKOT Ha
npakTUYeckyo paboTy No NPMMEHEHUID M3y4aemoro maTepuana, nouck ubanorpadpuyeckoro
MaTepuana W 3SNEeKTPOHHbIX WCTOYHMKOB WHOOPMALMU, MWANOCTPATUBHBIX MATEPUaNoB.
3agaHmA No camocToaTeNIbHOM paboTe AatoTcA No Temam, KOoTopble TpebytoT A0NONHUTENbHON
npopaboTKu.

O6wuii obbem camocToATEeNbHOM pPaboTbl CTYAEHTOB MO AUCUMUMNAMHE BK/OYaeT
ayaAUTOPHYIO M BHEAYAUTOPHYO CaMOCTOATE/IbHYIO PaboTy CTyAEHTOB B TeYEHME CEMECTpa.

AyauTopHasa camocToATeibHasA paboTa ocywectsaseTcA B GOpme BbIMONHEHUA TECTOBbIX
334aHNI, KeKnc-3agay, MNUCbMEHHbIX MPOBEepPOoYHbIX paboT no AgucumnanHe. AyauTopHan
camocTonTesibHaA paboTa obecneyeHa 6a3oM TECTOBbIX MaTepuMasnos, Kenc-3agay No pasgenam
AVNCUMNINHBI.

B Kypcax nekumit M nabopaTopHbIX 3aHATUN  NPenycMOTPeHbl Tembl  Ans
CaMOCTOATENbHOrO U3y4YeHUn:
HCOPFaHI/I‘-IGCKI/If/'I CHHTC3 OCHOBHBIC IMTOHATHUSA U ONIPCACIICHUA.
[IpuMeHeHne XUMHUYECKON TEPMOIMHAMHUKN B HEOPTaHUYECKOM CHHTE3E.
Kputepnun HanpaBIeHHOCTH PEAKITHIA.
Pacuet sneprun ['m66ca XuMu4yecKkon peakiuu
ITonmy4yenue OKCHUI0B CEPBI.
DIEKTPOXUMHUYECKOE OTyYeHHUE XJI0pa U MIEI0UEH.

BreayautopHas caMocTosTeIbHAS paboTa OCYIMECTBISIETCS B JopMax:

- IOATOTOBKH K YCTHBIM JOKJIagaM (MUHU-BBICTYILICHUSIM);
- MOJTOTOBKA K 3aIuTe pedepara;
- IOAATOTOBKH K 3aIIUTe UHAUBUAYAIbHBIX J1a00paTOPHBIX PaboT.

SN

Ilpumep eapuanma Konmpoavnoi padomol
Bvibepume ooun npasunbHulil omeem u3 npeosioHCeHHbIX.

IIpumep KOHTPOJILHOI padoThI (TEcT U3 32 BONPOCOB).
Kpurepun oneHuBanus: 3a KaAblil NPaBUJILHBIN 0TBeT — 1 0as1.

1. B anmmapare Kurma mpu nosrydeHu# BOAOPOa POXOIUT PEAKIIUs
a) Fe + H2SO4 _.FeSO4 +H: 0) Cu + H2SO4 —CuSO4 +H:
B) Zn + H2S04 —ZnS0O4 + H20 + HoS r) Zn + H,SO4 —ZnS04 +H2

2HpI/I MMOJIy4CHHHU BOJOpOaa B3aHMOHeﬁCTBHeM IIMHKa C CepHOﬁ KHCIIOTOM 06paByIOTC51
IpUMECH

a) H20, H2S, HCI 0) H20, H2S, AsH3

B)H20, H2S, AsHs, Br r) H20, H2S, SbH3, SO»

3. 17151 OYMCTKH BOJIOPO/IA HCTIONIB3YIOT
a) CTEKJISHHBIA MOPUCTHINA QUIBTP
0) MpoMBbIBaJIKa ¢ KOHIEHTPUPOBAHHBIM I1I€JI0YHBIM pacTBopoM KMnO4
B) U-o0pa3Has TpyOka ¢ kpacHbIM pochopom
T') MPOMBIBAJIKA C KOHIIEHTPUPOBAHHOW a30THON KUCIIOTOM



4 Tlouemy psii METaJNIOB, BOCCTAHOBIICHHE KOTOPBIX BOAOPOJOM C TEPMOJWHAMHYECKOW TOUYKU
3peHUsi BO3MOXKHO, Ha TIPAKTHKE TIOJYIUTh HE yAaeTcs?
a) Tak Kak oOpa3yloTcs OKcHIbl B 0) HW3-3a HHM3KHX TEMIEpaTyp KHUICHUS
ra3000pa3HOM COCTOSTHUH MPOJYKT YJIETY4YUBACTCS
B) CIMIIKOM BBICOKM TEMIIEpaTypbl T') OYE€Hb Majla CKOPOCTh Mpoliecca
IUIaBJICHUS METAJUIOB

5.J17151 BOCCTaHOBIJIEHUS] OKCUIOB BOJIOPOJIOM HCTIOIB3YETCS
a) MydenbHas OJEKTpUYECKas Ieuyb, 0) TpyOuaras 3i.1edb, hapdhopoBas TpyoKa

dapdopoBblil TUTETH u papdopoBas 10104Ka
B) U-oOpa3Has crekisiHHass TpyOka U T) TpyOdaras si.meub, GpapdopoBas TpyoOKa
CIIUPTOBKA U TIATHHOBAS JIOJJ0YKA

6.Iloyemy mporecchl MONyYeHHsI METAIJIOB C MOMOMIBIO BOJOPOJA BEIYT MPH TEeMIepaTypax
6onbme 500 - 600°C?
a) NpU HU3BKUX TeMIlepaTypax CKOpPOCTb O) IpU HU3KHX TEMIIEpaTypax paBHOBECHE
IPOIIECCOB MaJa CMEILEHO BJIEBO
B) IIpM  HEBBICOKMX  TeMmIlepaTypax TI) IPHU HU3KHUX TeMIleparypax oOpa3yroTcs
HOJYYaloTCsd  MeTallbl  NUPOGOPHOM OKCHUIBl B  NPOMEXKYTOYHOH  CTENEHH
COCTOSTHUU OKHCJICHUS

7. JIns XJIOpUpOBaHUs METAJNIOB U HEMETAJJIOB UCIIOIb3YIOT

a) Clz, HCI, CCl,4 6) NaCl, C1.0,Cly,

B) Clo, COClIy, CCls r) COCly, Cl207, KCIO4
8. Jlyist morydeHus XJ1opa U3 COJITHOW KUCIIOTHI JIY4Ile UCTIOIh30BaTh

a) MepMaHraHaT Kaius 0) ArOoKCcH]l MapraHIia

B) CEPHYIO KUCJIOTY r) OMXpoMar KaJus

9. XJop, MOJIy9IeHHBIH OKUCIICHUEM COJITHON KUCIIOTHI IEPMAHTaHATOM KaJlusl 3arpsi3HEH
a) H20, O, HCI 6) O2, H20,
B) O2, HCI r) CO2, KMnO4

10 3auem mpu XJIOpUPOBAHHH B JTA0OPATOPHBIX YCIOBUAX UCTIONB3YIOT anmapat Kunma ¢ CO2?
a) JUIs B3aUMOJICHCTBHUS C IPUMECSMHU, 3arps3HAIOIUME XJI0P
0) AuIst BBITECHEHUS XJI0pa MOCTIE OXJTKACHUS ISl OCYIICHUST CHCTEMBI
B) JUIsI TPOBEPKH HA T€PMETUYHOCTD
T) JUIsl OCYILIEHUS] CUCTEMBbI

11. JInst morsomieHust N30BITKA XJIOpa MPUMEHSIFOT

a) KMnOg4 0) H2SO4 B) KI r) KOH
12. Tlpu xIopupoBaHUU: XpoMa, KOOaJIbTa, TUTAHA MTOJTy4aeTcs
a) CrClz, CoClz, TiCls 0) CrCly, CoCly, TiCl»
B) CrCls, CoCly, TiCl4 r) CrCls, CoCls, TiCls
13.Temneparyps! kunenus B psiny HF-HCI-HBr-HI...
a) MOHOTOHHO BO3pacTaroT 0) MOHOTOHHO YMEHBIIAIOTCS
B) CHavaJia YMEHBIIAIOTCA, OTOM T) CHauasa BO3PACTAIOT, OTOM

BO3pacTaroT YMCHBIIAIOTCSA



14 Kucnotuslie cBoiicta B psay HF-HCI-HBr-HI ...

a) MOHOTOHHO BO3pacTaroT 0) MOHOTOHHO YMEHBIIAIOTCS
B) CHayaJjia YMEHBIIAIOTCS, MOTOM T) CHayasa BO3pAaCTaIoT, MOTOM
BO3pacTaloT YMEHbILAIOTCS

15. Kakue crnocoObl MOYKHO MCIIOJIL30BaTh s nosrydeHus: HI?
a) U3 MPOCTHIX BEIIECTB

0) KI + H2SO4 (konir)= HI + KHSO4

B) rujapoiau3 Allz + HoO=HI + Al(OH)3

r) rugposus Plz + HoO=HI + H3PO3

16. ITouemy He ucnonb3ytot peakuuto: Kl + H,SO4 (konm)= HI + KHSO4
a) MPOIYKT 3arpsi3HeH: Iz, S, HoS  0) odeHb HU3Kas CKOPOCTh PEaKIuu
B) TPYAHO Pa3JeIUTh MPOYKTHI T') IPOIIECC MJIET CO B3PHIBOM

17. 3auem B ycTaHOBKe puMeHsI0T U-00pa3Hble TPYOKH, 3aIl0JIHEHHbBIE CTEKISIHHBIME Oycamu U
BJIQXKHBIM KpacHBIM (ochopom?

a) JUIs yMEHBIIICHUS TEMIIEPATYPhI JICTSIIUX Ia30B

0) IUIs TOTJIOMIEHUS TapoB Opoma (1o/1a), He BCTYMUBIIUX B PEAKITUIO

B) JUTSI TTOTJIONICHUS TIAPOB BOJIBI

) KaK IUIaMsAracuTesb

18. Jlyis uero ucronb3yroT apeomeTp?
a) s GUIBTPOBAHUS0) /I B3BEIIMBAHMS
B) JUII UI3MEPEHHUsSI 00beMa  T) JUISI OTIPECITICHUS TUIOTHOCTH PacTBOpa

19. Kakue u3 coelMHEHMIA OTHOCATCS K KIacCy aMMHaKaToB?
a) NHaH20O  6) [Ni(NHz3)e] I2
B) [Ni(H20)6] I2 r) K[Co(NH3)2 (NO2)4]

20. Kaxkoii 13 HOHOB MMEET HA3BAHHUE KATHOH «XJIOPOHUTPOTETPaMMUH KoOanbTa (+3)»
a) [Co(NHz3)4 (NO2)4]* 0) [Co(NH3)3 (NO2). Cl]
B) [Co(NHa)s (NO2)CI]* r) [Co(NH3)2 (NO2)2 Cl2] —

21. Uro OOBIYHO WCIIONB3YIOT B KadeCTBE OKHCIMTENS W B KadeCcTBE KaTaluzaropa Ipu
okucnenuu nona Co®" B aMMHaYHOM pacTBOpe?

a) H202 u PbO, 0) H202 u yronb akTHBHPOBaHHBII

B) O2 Bo3nyxa v tuiatuHy 1) O2 M yrojb aKTUBUPOBAHHBIN

22. Kakoii U3 yKa3aHHBIX MPOIECCOB ABJISIETCS MPOIIECCOM BOCCTAHOBJICHHS?
a) WOz — W 0) K2Cr207 — KoCrOg
B) M0oO3 — MoO2 1) (NHs)s M07024 — M0Os3

23. Kakue OKCHJIbI MOKHO MOJYYUTh PA3JIOKEHUEM COJIEH aMMOHUs?
a) Cr203, V205, M0O3 0) CrOs, M00O3, WO3
B) Fe203, MnO2, CrOs r) FeO3, MnO3, CrOs

24. Kakue OKCUJIbI POSIBIISIIOT CUIIbHBIE OKUCIUTENIbHbIE CBOMCTBA?
a) CrOs, M0oO3, WO3 6) MoO3, WO3
B) CrO3 r) CrO3, MoOs3

25. KakoBo cTpoeHme kpucramuimieckoil pemerku MoOs?



a) ocTpoBHasi 0) clouCTas U3 OKTadAPOB
B) MOJICKYJIIpHAast I') LeMoYeyHast U3 TeTPadIpoB

26. OcHoBHBIE criocoObI moyueHus okcu1oB Mo(VI) u W(VI):

a) pa3JoKeHUe MOIHOIATOB U BOJIb(PPaMaTOB pas3ioKEHHUE HUTPATOB
0) HemocpeacTBeHHOE coenuuenned + 02

B) pa3lio’keHHEe KapOOHATOB

T') pa3JIOKEHHE HUTPATOB

27. Kakue crmocoObl OYMCTKH MOYKHO MCIIOJIb30BaTh JIJIs1 OKCHIa MO0 ieHa (+6)
a) MOJIUTEPMHUYECKAsl IePEKPUCTATUTH3AIIHS

0) ImeperoHKa B BaKyyMe ¢ OXJIAKICHHEM ITapOB Ha TBEPJIOH MOIOKKE

B) BO3TOHKA B aTMoc(epe Bo3ayxa

I') 30HHAs IIaBKa

28 KaKI/Ie N3 IICPCUYHUCICHHBIX OKCUI0B MOKHO BOCCTAHABJIMBATDb aJHOMOTepMI/ILIeCKI/I?
a) CrOs, TiO2, V205 6) MnO2, CoO, Ta20s
B) SiO2, NiO, WO3 1) V20s, Fe203, Cr203

29. Ilouemy He BoccTaHaBIUBAIOT amomMorepmuuecku MnQOg, CrO3z?

a) CIMIIKOM 0O0JIbIlIasi CKOPOCTh, pa3OpachiBaHUE PEAKIIMOHHON CMECH
0) CIIMIIKOM MaJIeHbKasi CKOPOCTh PEAKIIMU

B) YaCTUYHOE PA3JI0KECHUE WU HCIIAPEHUE OKCHIOB

T') IPU PEAKIUU BBIJCISAETCS OUEHb MaJlO TEIIOTHI

30. HauGomnee yacTu B Ka4eCTBE BOCCTAHOBUTENS MPU METAIUIOTEPMHUH UCIOIB3YIOT
a) aJIIOMUHUN 0) IIUHK
B) JKeJIe30 T') KaJIbLU{ WK MarHui

31. YeM MOXKeT OBbITh 3arps3HEH OCHOBHOM NMPOIYKT?
a) KHCIIOPOAOM 0) KpeMHUEM
B) QJIFOMUHHUEM T') BOAOPOJIOM

32. Kaxoii cOCTaB 3aKMIaTeIbHON CMECH MCIIONB3YIOT MPH ATOMOTEPMHH
a) K202 0) KNOs + Al
B) BaO, + Al 1) Pb(NO3)2 + Al

Bonpocs! 1J1s1 rpyninoBoro oocyxieHus

['pynnoBoe o6cyxaeHne mpaBui padoThl B XUMUYECKOH J1abopaTopuu
1. OOmre mpaBuia paboThl B XUMUYECKOH JIaOOpaTOpUH.
2. Kakumu HarpeBaTenbHBIMH TNPHOOpAMH pa3pemaeTcss MOJb30BaThCsS MPU TMEPEroHKe
JIETKOBOCIUTAMEHSIOIINUXCST AKHUIKOCTEH?
[IpaBuiia paboTHI C ropeIKamMu.
IlepBast mOMOIIb IPU TEPMUUECKUX OKOTaX.
[IpaBuna 6e3omacHO pabOTH TPH pabOTE C KUCIOTAMH U IIEII0YaMHU.
HeoTnoxxHast TOMOIIb MPH 05KOTaX KHCIOTaMH.
HeoTnoxHast HOMOIIE TIPH 0KOTAX MIEIOYaMH.
OcHoBHBIE TpaBUiIa pabOThl C TOKCHYHBIMU COEIMHEHUSAMHU. Mepbl 0e30macHOCTH U
nepBasi TOMOIIb TIPH OTPABJICHUSX.
9. OcHOBHBIE MephI MPEAOCTOPOKHOCTH MPHU padoTe C OPOMOM.
10.  IlepBas momomib Mpu Mope3ax, ynmuodax U HHBIX TpaBMax.

PN W



Bonpocwl ona yueonoii ouckyccuu
10 TeMe TePMOAMHAMNYECKOIl BEPOATHOCTH
NPOTEKAHUSI XMMHYECKUX peakuuii

1. CrangapTHble SHTaJbIIMU: 00pa30BaHMs BEILECTBA, CTOPAaHUs BELIECTBA, XUMHYECKON
CBSI3H.

2. VYMeHbllleHHE  BHYTPEHHEW  OHEpPrUM  CHUCTEMBI, KaK OJMH W3  KPUTEpUEB
CaMOIPOM3BOJILHOTO IPOTEKAHUS XUMUYECKUX PEAKIIUH.

3. 3akoH ['ecca u cinencTBuUs U3 HEro.

4. Ilonatue sHTponmuu. OHTponUs Kak (QYHKIUS TEPMOAMHAMHYECKOW BEPOSTHOCTH.

VYBenuyeHue HHTPONUHM KaK CYIIECTBEHHBIH (PAKTOp CaMONpPOM3BOJIILHOTO MPOTEKAHHS
XUMHUYECKON peaKIuH.
S. Kpurepuii camonpon3BoIbHOTO IPOTEKAHUS XUMUYECKOH peakiu. DHeprus ['n66ca.

IIpumep BapuanTa TecTa o TeMe «XUMHUECKast 1a0OpaTopus»

1. YcTaHOBHTE COOTBETCTBUE MEKIY EMKOCTBIO U €€ Ha3HAUCHUEM: K KaXI0H TTO3HIIHH,
0003HaYeHHON OYKBOH, MOAOEPUTE COOTBETCTBYIONIYIO MMO3ULINI0, 0003HAYEHHYIO [T POH.

EMKOCTb HA3HAYEHUE
A) numneTka 1) cocraBHas 4acTh nMproOOpa JJIsl IEPErOHKH
b) 6ropetka 2) pazzeneHne He CMEITNBAIOIIMNXCS KUKOCTEN
B) nenurenbHas BOpoHKa 3) pazbaBiieHUE PaCTBOPOB KUCIIOT
') xonba Bropma 4) oTb0p pacTBOpa ONPEICIICHHOTO 00beMa

5) TuTpoBaHUE
3anuimTe B OTBET HU(PBI, PACTIONO0KUB X B MOPSAIKE, COOTBETCTBYIOIEM OyKBaMm:

A b B I

2. YCTaHOBUTE COOTBETCTBHE MEXIY CMECHIO M CIIOCOOOM €€ pa3/ielieHUs: K KaXKI0W TO3HUIIHH,

CMECbH CIIOCOB PA3JIEJIEHUA
A) BOJIBI U OKTaHA 1) ppakimoHHOI MeperoHKoMn
b) Bonb! u kapOoHaTa KadbIUs 2) ¢ IOMOIIBIO IETUTENHEHON BOPOHKH
B) xene3a u meau 3) c mOMOIIbI0 MarHUTa
I') rekcana u 6eHzona 4) bunpTpoBaHUEM

5) mepemenmBaHueM
0003Ha4eHHON OYKBOH, MOA0EpUTE COOTBETCTBYIOIIYIO MTO3ULMIO, 0003HAYEHHYIO LIUPPOI

3anuiuTe B OTBET UQPHI, PACTIOTIO0KUB UX B MOPSJIKE, COOTBETCTBYIONIEM OYKBaM:

A b B I

3. YcTaHOBUTE COOTBETCTBHE MEXKAY CMECHIO M CIIOCOOOM €€ pa3eNeHus: K KaKI0W MO3HUIIHH,
0003Ha4YeHHON OYKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAYEHHYIO ITU(POIA.

CMECH CITOCOB PA3JIEJIEHUA
A) KUAKUAN a30T U KUCITOPO 1) ppakmoHHOI MTepEroHKOM
b) xene3o u maruumit 2) obpaboTka BO/IOH, PUILTPOBAHKE,
B) Bos1a u arieTon BBITIApUBAHUE PAcTBOPA
') noBapeHHas COJIb ¥ KBapIIEBHII MECOK 3) ¢ MOMOIIIBI0 MarHUTa

4) nexaHTaruen
5) oxnaxaeHueM



3anumuTe B OTBET MUQPHI, PACTIONOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B I

4.Y CTaHOBUTE COOTBETCTBUE MEXKITY €MKOCTBIO M €€ Ha3HAYCHHUEM: K KaXKJIOW MO3HIINH,
0003HaYeHHON OYKBOH, MMOA0EPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO ITU(POH.

EMKOCTbD HA3HAYEHUE
A) xXJIopKabIeBas Tpyoka 1) cocTaBHas yacTh MpUOOpPA AJIS IEPETOHKH
b) mpsiMoit X010 1uIbHUK 2) paszeneHre He CMEITUBAIOIINXCS KUIKOCTEH
B) nenurenbHas BopoHka 3) nmocTeneHHoe NpUKaNbIBaHUE PAaCTBOpa
I') MepHBI# mTHHIP 4) ocylIeHHE ra3oB

5) u3mepenne o0beMa pacTBOPOB
3anuiuTe B OTBET IUQPHI, PACHOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B I

5. YcTaHOBUTE COOTBETCTBHE MEXKAY CMECHIO U CIIOCOO0OM €€ pa3feNieHus: K KaKI0W MO3UIIH,
0003HaYCHHON OYKBOH, MMO0EPUTE COOTBETCTBYIOMIYIO MTO3UIINI0, 0003HAYCHHYIO ITU(POH.

CMECH CITOCOB PA3JIEJIEHU A
A) xene3a U XJIOpuia CTPOHIIHS 1) dbpakmoHHON eperoHKOMH
b) Boasl u henon 2) uipTpoBaHUEM
B) BowI u cynbdara Gapus 3) c IOMOIIBIO MarHUTa
') 6yranona u sTaHONA 4) nexkaHTaruen

5) pacTupanuem
3anuiuTe B OTBET LU(PBI, PACTIOIOKUB UX B MOPSIKE, COOTBETCTBYIONIEM OYKBaM:

A b I r |

5. YcTaHOBUTE COOTBETCTBHE MEXY EMKOCTHIO M €€ Ha3HAUCHUEM: K KaX 0! MO3UIINH,
0003HaueHHOH OyKBOH, MOA0EPUTE COOTBETCTBYIOIILYIO MO3UIINI0, 0003HAUEHHYIO LIU(PPOA.

EMKOCTbD HA3HAYEHUA
A) 0OpaTHBIN X0JIOAUIBHUK 1) nmocreneHHoe MpUKaNbIBAHUE PACTBOPA
b) mepHbIit IMAMHID 2) KOHJIEHCUPOBaHUE MapoB U BO3BpaT
B) npsimoii X010 1uIbHUK KOH/JIEHCATa B PEaKIIMOHHBIN COCYH
I') papdoposas cTynka 3) coctaBHas 4acTh NpUOOpa A EPETOHKH

4) n3MenpYeHue TBEPAbIX BEILECTB
5) u3Mepenne oobeMa pacTBOPOB

3amuimrTe B OTBET I_II/I(I)pBI, PAacCIoOJIOKHB UX B IIOPAAKE, COOTBETCTBYIOIICM 6yKBaMI

A b B I

Temovt 0oknaooes
CuHTEe3 COeIUHEHNH aJIIOMUHHSA.
CuHTEe3 COeqMHEHMH Keme3a.
CuHTe3 coeIMHEeHNH HUKE.
Cunres coeIMHEHUH KOOaIbTA.
CuHTe3 coeIMHEeHNH ITMHKA.
CuHTEe3 COeqMHEHUN MEJIH.
CuHTE3 COeNMHEHN XpoMa.

NoakowhE

Ana camocmoamenbHoli N0020MOBKU K 3aHAMUAM 1o 6ucuunnuue pekomeudyemcn
ucnosae3oeamob yqe6Ho-Mem00uquKue mamepuansi:
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S5.IlpuMepHbIe OllEHOYHbIE MaTepHajbl /Jsi NPOBEACHHS TEKYIIero KOHTPOJIs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1o JUCUUILINHEe

Opranu3anusi 1 NpoBeieHHe ATTeCTAIUN CTYy/JAeHTa

®I'OC BO B cooTBeTcTBUU ¢ MpuHIMNAMH BoioHCKOro mpoiecca OpHEHTUPOBAHBI
PEUMYIIECTBEHHO HE Ha COOOIIeHHE 00ydJaromeMycs KOMILIEKCa TEOPETHYECKHX 3HAHUH, HO
Ha BBIPAOOTKY y OakajmaBpa KOMIETCHIIMA — JMHAMUYECKOro Habopa 3HaHUM, YMEHUI, HABBIKOB
N JIMYHOCTHBIX KadCCTB, KOTOPLIC IIO3BOJIAT BBIITYCKHHKY CTAaTb KOHKprHTOCHOCO6HI)IM Ha
PBIHKE TPYJa U YCIEIIHO MPOPECCUOHANIBHO PEaTN30BbIBATHCS.

B npouecce onenkn 6akagaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPATUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIBI, BUABI U (QOpMbI KOHTpoOJs. [Ipu 3TOM MOCTENEHHO TpPaaUIIMOHHBIE
CpeACTBa COBEPIICHCTBYIOTCS B pyClieé KOMIIETEHTHOCTHOTO IIO/AXO0Ja, a WHHOBAI[OHHBIC
CpEICTBA aIalTUPOBAHBI JIJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUICKON BY30BCKOM MPaKTHKE.

Llenps mpoBeneHnsi aTrecTallMid — IPOBEpPKAa OCBOEHUS OOPa30BATEIbHOW IMPOrpPAMMBbI
JTUCIUILIMHBI-IPAKTUKYMa yepe3 chopMUPOBAHHOCTH 00PA30BATENIbHBIX PE3YIbTATOB.

IIpoMe:kyTouHasi aTTecTAMsl OCYIIECTBISIETCS B KOHIIE CEMecTpa M 3aBepIiaeT
U3y4yeHHe AMCLUUIUIMHBI, MOMOTaeT OLIEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUM W YMEHMH,
dbopMHUpOBaHKE ONIPEACIICHHBIX KOMIIETEHITUH.

O1leHOYHBIMU CpE/ICTBAMH TEKYILIETO0 OLIEHUBAHMS SBJSIOTCS: YCTHBIE OMPOCHI, TEKYIIHE
mabopaTOpHBIX paboT, MOKIAAbI, KOHTpOIbHAs pabota. KOHTpOb yCBOCHHS MaTepuasa BeIeTCs
PETyJISIpHO B TEUEHUE BCETO CEMECTpa Ha J1a00paTOPHBIX 3aHATHSIX.

Ne CPEJACTBA OLHIEHUBAHUA, OObpazoBaTenbHbIE
n/n UCTIOJIb3YEMBIC JIS TEKYIIETO OI[CHUBAHUS PEe3YNIBTATHI TUCITUTUIAHBI
nokasaressi QOpMUPOBAHUS KOMIIETEHIIUN
OuneHo4HbIe cpeacTBa A TEKYIIeH OP-1
aTrecTanuu OCHOBHBIC ITOHSATHS XUMUH, 3aKOHBI
OC-1 KontponpHas pabora XHAMHH, KJIACChl HEOPTAHUYECKUX
OC-2 YueOHast ucKyccHst COCTMHEHU I
OC-3 YcTHbIit onpoc OP-2
OC-4 JlabopatopHas pabota MIPUMEHSATHh TEOPETHUECCKUE 3HAHUS
OC-5 loknan ¢ mpe3eHTauuen JIEKIUA U CEMUHAPOB IS
OC-6 Tect MIPOBEACHUS ONBITOB U
OueHOYHBIE CPEICTBA 1JI IPOMEKYTOUYHOM | OKCIIEPUMEHTOB ISl PEIICHHUS
aTrecTamuu pacUeTHBIX U IKCIIEPUMEHTATBHBIX
3a4eT (3K3aMeH) 3a/1a4 110 XUMHH.
OP-3
OC-7 3auer B popme ycTHOrO coOeceoBaHHs | HABLIKAMU 0O€30MacHOM paboThl ¢
HEOpPraHMYECKUMHU BEIIeCTBAMHU
OP-4
OCHOBHBIE CHHTETHYECKHE U




AQHATTMTUYECKUE METOJIBI TTOJTYICHHS
M UCCJIEOBAHUS XUMHUYECKUX
BEILIECTB U PEaKIUi

OP-5
OCYLIECTBJISITh apTYMEHTUPOBAHHBIN
0TOOp Y4eOHOTO COACpIKaHNS,
METOJIOB U CPEJCTB O0YUCHHS JIJIsI
peaH3aniy B pa3iniHbIX opMax
00y4JeHUsI B COOTBETCTBHH C
00pa3oBaTeIbHBIMUA TOTPEOHOCTSIMH U
BO3MOXKHOCTSIMU

OP-6
CTPYKTYpPY, COCTaB U AUJAKTUYECKUE
€MHHULBI COZIEP KaHUs IIpeIMeTa
«Heopranngeckuii CHHTE3Y;
TpaJULMOHHBIE U COBPEMEHHbIE
METO/IBI,
cpezncTBa ¥ (popMbl OpraHuzauu
yueOHOro mporiecca.

OP-7
HaBBIKOM MTPUMEHEHUS Pa3INIHbBIX
METOJIOB, TPHEMOB 1
TEXHOJIOTHA 00y4eHUs B Pa3IUUHBIX
(hopMax opraHuzanuu yaieOHOro
npouecca

Omnucanue OLICHOYHBIX CPCACTB H HeO6XO):[I/IMOFO 060py,HOBaHI/I$I (I[eMOHCTpaI_II/IOHHOFO
MaTepHana), a TaKKXe MNOpoucaAypbl M KPUTCPUHU OLUCHUBAHHUA HWHAHUKATOPOB OOCTHXKCHUA
KOMHCTGHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax uXx (I)OpMI/IpOBaHI/IH B IIpOoHeCcCe OCBOCHUA O6pa30BaTeHLHOI\/'I
nporpammsbl  IIPpECACTABJICHBI B (DOHILG OLCHOYHBIX CPEACTB I TCEKYIICTO KOHTPOJA
YCIICBAEMOCTHU U HpOMG)KyTO‘IHOfI arTeCTaluu 110 JUCIHMIIIIMHE «CTpOCHI/Ie MOJICKYJII 1 OCHOBBI

KBAaHTOBOU XUMUIN.

OHGHO‘IHI)IMI/I CpeaACTBAMHM TCKYLICTO OUCHWBAHUSA ABJIAIOTCA: YCTHBIC JOKJIAIbI, 3alllUTa
pe(bepaTa, HUTOTOBOM H TCKYIIUX IIPAKTHYICCKUX pa60T, TECT IO TCOPCTUYCCKHUM BOIIPpOCaAM
JUCIHHMITIIMHBI. KOHTpOJ'II) YCBOCHUA MaT€puajia BEACTCA Ha na6opaTopHHx 3aHATUAX PETYIISAPHO

B TCYCHHUC BCCI'O CEMCCTpA.

Mamepuanwi, ucnonv3yemvie 011 MmeKyuie20 KOHMPOIA yCneeaemocmu
o0yuarwuxca no Oucyunaune

MaTepI/IaJ'II)I AJId OpraHu3annuu TGKYIIIeﬁ arTeCTaluu NnNpe€aACTaBJICHBI B m.4 ImporpamMmaI

Kpurepun n mkanbl olieHUBAHUSA

Mamepuansl, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-7 3auer B popme ycTHOTO cobeceI0BaHUS
[Tpu mpoBeaeHnM 3adyeTa YUUTHIBAETCS YpOBEHb 3HAHUN OOydYaromierocs mpu OTBETax Ha

BOTIPOCHI (TEOPETUYECKUN ITamn

dbopMUpOBaHUS KOMIIETCHIIMK), YMEHHE O0O0ydJaromerocs




MPUMEHSTh TEOPETUYCCKUE 3HAHUS HA MPAKTHKE M TIO BBITIOJHEHUIO OOydYaromuMCs 3aJaHui
TEKYIIEro KOHTPOJs (MOJENbHBINA 3Tanm (OPMHUPOBAHHUS KOMIETEHLHN). DK3aMeHAIlMOHHBIN
OWJIET COACPKUT OJMH TEOPETHUECKUN BOIIPOC U OJIMH MPAKTHUUECKUH (pelIeHUE 3a1a4n ).

I[IpumepHBIii epedeHb BOMPOCOB K 3a46Ty
1 [Tonydenue BogOpoOa, a30Ta U KUCIOPOAA.
2 [lonyyeHue ammuaxa.
3 Iloy4yeHue a30THOM KUCIIOTHI.
4 Tlony4yeHue COJITHON KUCIIOTHI.
5. IlonyyeHnue cepHOM KUCIOTHI
6. BoccranoBuTEIbHBIE CIIOCOOBI MMOTYYCHHUS] METAIIOB.
7 IlonydeHue altOMUHHUSL.
8 Ilony4yeHne OKCUI0B METAJIIOB.
9.IlonydyeHne KOMIUIEKCHBIX COETMHEHUH.
10.Xpomarorpaduueckuii MeTo/I.
11. Xumuueckas nocya B XuMU4eckoii 1adboparopuu
12. XuMuueckue NuKTorpaMmbl
13. Knaccudukarus BemecTB MO CTEIICHH YUCTOTHI.
14 OuncTka KpUCTAUIMUYECKUX BEIIECTB METOJJOM BO3TOHKHU
15 Cunres rekcanurpokobansrara (I11) Harpust (kommieke durepa)
16 Ilomy4ueHne XpoMOKaJIMEeBBIX KBACIIOB
17 OxucnutenbHO-BOCCTAHOBUTEIBHBIC PEAKIIUKM B HEOPraHMYECKOM CHHTE3¢e
18 Kpucramumsalys BemIeCTB U3 PacIliaBa.
19 INonmy4yeHne MeTanIoB AJIEKTPOIU30M UX COJIEH.
20 CriocoObl OTy4eHUs MUIIEBON COJIBI

B xoH1Ie n3yueHMs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI oﬁyqalomnxul mo JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00yualouwuxcs

ITocemenune Pabora Ha
TTocemenune .
N MPAKTHYCCKUX | MPAKTUYECKUX | 3auéT
JIEKIIUI o
3aHATUH 3aHATHASIX
Paz0amioBka 1o 9x 1=9 15x 1=15
212 6anna 64 danna
9 BUJaM paboT OajuIoB OajuIoB
cemectp | CymmapHBbIi 9 GamnoB 24 GanoB 236 Gama 300 6ammoB
Makc. 0amn max max max max

Kpumepuu oyenusanusa pabomsi o6yuarowezocs no umozam 9 cemecmpa

[To pesympratam 9 cemectpa, TPpyAOEMKOCTH KOTOporo coctaBisieT 3 3E, UTOroBbim
KOHTpPOJIEM SIBIISIETCS 3a4€T, NJIs MOJY4YeHHs] KOTOpOro OakanaBpy HYKHO HaOpatb Oomee 151
Oasnna.

33E

«3aYTEHO» oomee 151

«HE 3aYTEHOY 150 u meHee




6. MeToguyeckue yKazaHusi JAJs 00y4arOIIUXCS M0 OCBOCHUI) TUCHUILTHHBI (MOTYJIs1)

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromMXcsi TMOCEIICHHsI JIEKIIUH, aKTHBHOU
paboThl Ha J1a0OPATOPHBIX 3aHATHSX, BBIIOJIHEHUS BCeX y4YeOHBIX 3aJaHUM NpernojaBaTes,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATEJIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOXKEHUS, BBIBOABI, 00001IeHus, GOpMYIUPOBKH. B KoHIEe nekuuun
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4TOObI OOy4aromuecss HMelu
BO3MO>KHOCTbB 3aJ]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMUECTBA AayJAUTOPHBIX YacOB HEKOTOPhIE TEMBl HE YIACTCS OCBETHTh B IIOJHOM OOBEMeE,
II0O9TOMY IpENoJaBareslb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENIbHYIO paboTy CTYIECHTOB, PEKOMEHysl Ty WJIM MHYIO JuTeparypy.Kpome sroro, mis
JYy4IIEro OCBOEHHUs Marepuajga M CUCTEMAaTH3allud 3HAaHWH 10 JUCLUIUIMHE, HEO0O0XOJMMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEO0OXO0AMMOCTH 00palaThCs K MPErnoiaBaTellto 3a KOHCYIbTalueH.

ITonroroska K 1a00paTOPHBIM 3AHATHAM.

[Tpu monaroToBke K a0OpaTOpHBIM 3aHATHSM CTYIEHT JOJDKEH M3YYUTh TEOPETUUECKUMN
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C JOMOJHUTEIBHOM JIUTEPaTypOi, IPU HEOOXOUMOCTHU JONOIHUTH KOHCIIEKT, JieNnas
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HHMKAIOIIMX TP OCBOEHUM TEOPETUYECKOTO Marepuana, CTYJEHTY clieayeT oOpalarbes 3a
KOHCy/bTallMell K mnpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IMpOJyMaThb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Havaze nabopaTopHOro 3aHATHSA MPEnoaBaTesb 3HAKOMUT CTYJICHTOB C TEMOM, orjamaer
IUIaH NIPOBEIEHUSI 3aHSTHS, BBIJAET 3aJaHne. B xo/e BhINOIHEHUS 1a00paToOpHON pabOThl CTYAEHT
MOXET 00paTUThCs K MPENoaBaTellio 3a KOHCYJIbTallued wim pa3dbscHeHus MU IIpu BbImonHeHNH
paboT cTyAeHT oQopMIIseT allbOOM (TeTpajb) MO JabOpaTOPHOMY MPAKTUKYMY, KOTOPBIN caeTcs
Ha [TPOBEPKY B KOHIIE CEMECTPA.

Pe3ynprarh! BelonHEHNs 1a00paTOPHBIX PadOT OLIEHUBAIOTCS B OajuiaX, B COOTBETCTBUU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ITepeyens 1a00paTOpHBIX padoT
JlabopaTtopHas pabota Ne 1. OuucTka coneil nepekpucTau3aueit
JlaboparopHas pabota Ne 2. OuncTka MeperoHKou (IUCTUILISIHEH).
JlabopaTtopHas pa6ota Ne3. IlomydeHue mpoCThIX BEIIECTB.
JIaboparopHas pabota Ned. [Tonmyduenne OMHAPHBIX COSAMHEHHIA.
JlabopaTtopHas padota Ne 5. [TonyueHnue ruApoKCUIOB.
JIaGoparopnas padota Ne 6. [Tonyuenue coseil.
JlabopaTtopHas padota Ne 7. [TomyueHne KOMIJIEKCHBIX COJIEH.

[loaroroBka Kk yCTHOMY OIIPOCY.

[Tpu MoOAroTOBKE K YCTHOMY OHPOCY HEOOXOJMMO M3YYHTh TEOPETHYECKUIl MaTepHhai Io
qguctymuinHe.  C - [enpl0  OKa3aHUs TIOMOINM  CTYAEHTaM IIPU  TOATOTOBKE K  3aHATHIM
IperojaBaTeneM IPOBOJMUTCS TPYNIOBas KOHCYJbTAIMs C MLENbI0 pPa3bsCHEHUs Hambosee
CJIO’KHBIX BOIIPOCOB TEOPETHYECKOTO MaTEpHaIa.

Iloaroroska K J0KJIaAy ¢ NPE3eHTALUEH.

Jlokmanpl JenaroTcsi ¢ LENbl0 IPOBEPKU TEOPETUUECKMX 3HAHMN OOydaroIlerocs, €ro
CIIOCOOHOCTH CaMOCTOSITETIbHO MPUOOpETaTh HOBBbIE 3HAaHUs, padoTaTh ¢ HH(POPMALMOHHBIMU
pecypcaMu U U3BIIEKaTh HYXHYIO0 HHPOPMALHIO.

ITpomomKUTENBHOCTE TOKJIAAA HE TOJDKHA NPEBBIATh 5 MUHYT. TeMy IOKiaga CTYAEHT



BBIOMPALT IO KETAHUIO U3 TIPETIOKESHHOTO CIHCKA.

[Tpu moAroToBKe NOKIJIaAa CTYACHT JOJKEH U3YUUTh TEOPETHUECKUM MaTepual, UCIOIb3Ys
OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYypy, 00A3aTeNbHO COCTABUTH IUIaH JOKJIajga (IepeueHb
paccMaTpuBaeMbIX UM BOIIPOCOB, OTPAXKAIOUIUX CTPYKTYPY U MOCIEIOBATEILHOCTh MaTepuana),
MOJATOTOBUTH MTPE3EHTALIUIO.

BeicTynnenue J0MKHO CTPOUTHCS CBOOOJIHO, YOEOUTEIbHO M apryMEHTHPOBAHO.
[IpenomaBarens cinemut, 4TOOBI BBICTYIUIGHHE HE CBOAWJIOCH K IPOCTOMY BOCIPOW3BEICHHIO
TEKCTa, HE JOMYCKAeTCs MPOCTOE YTEHUE COCTaBJIIEHHOIO KOHCIEKTa AOKiIana. BeicTymaromuii
TaK>Ke JI0JKEH ObITh TOTOBBIM K BOIPOCAM ayJTUTOPUH U AUCKYCCHHU.

7. IlepeyeHb OCHOBHOM ¥ IONOJTHUTEJIbHOH Y4eOHOM JTUTEPATYPbl, HEOOX0AUMOM 1151
OCBOCHUS TUCHMILIMHBI
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