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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-6 Cnocoben [Ipumenser METOJIbI XUMUYECKOTO u
WCIIOJIb30BaTh OCHOBHEIC (PM3UKO-XMMHUYECKOTO aHalM3a JUIsi Ka4eCTBEHHOTO U
3aKOHOMEPHOCTH KOJIMYECTBEHHOTO aHAJIH3a ITOYBHI
XUMHYCCKOW HAyKH U
byHIaMeHTATbHBIC
XUMHUYCCKHUE TOHSTHS MTPH
PEIICHUN KOHKPETHBIX
MTPOU3BOJICTBEHHBIX 3a7a4

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIIOITIX OvyHag
MEKIUCIUTUTMHAPHEIE (cemectp)
CBA3U 4 6 7 8
1 | BbICOKOMOJIEKYIISIPHBI +
€ COeIMHECHUSA
2 |KonTtpons kagecTBa +
MUIIEBBIX MPOIYKTOB
3 |[IpuknagHas +
SNEKTPOXUMHS
4 |TTpuknagHoit +

XHUMUYCCKUI aHAIU3




5 [Texnomornueckast +
MpaKTHKA

6 | XumMnueckas +
TEXHOJIOTUSI

7 [Xpomarorpapuuecku | +
1 aHanm3

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
JlucuuiuinHa «ATpOXMMHYECKUH aHajau3 I0YB» OTHOCHUTCS K 4YacTd, (opMupyemoil ydaCTHHKaMu
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucuuminHa «ATpOXMMHUYECKHN aHaIU3 MOYB)» U3ydyaeTcs B 4 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILINHEL:

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

O0mas Tpy10€éMKOCTb JMCIHUIITHHBI 72
KonTaktHas pabora 56
Jlexuuu (Jlexummn) 28
Jlaboparopnsie (J1a6. pab.) 28
CamocrostenbHas padota (CP) 16

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
4 cemectp
1 OcobeHHOCTH Ompoc
MOYBBI KaK 00bEKTa
XUMHYECKOTO
UCCIIEIOBAHHUS. 4 | s

OJIEMEHTHBIN U
(ha3oBbIii COCTaB
II0YB U CIIOCOOBI €r0

BBIPAKCHHS
2 AncopOuus u BEINIOJIHEHUE U
WOHHBIA 00OMEH 4 4 ) 3almra
nabopaTopHOi
pabotsr; Ompoc
3 [TouBennas BBITIOJTHEHUE U
KHCJIOTHOCTh 416 |2 3aIuTa
nabopaTopHOi
pabotsr; Ompoc
4 Opranuueckoe BBITIOJIHEHUE U
BEIIIECTBO MTOYBHI. 4 ala 3aIuTa
nabopaTopHOit

pabotsr; Ompoc




5 OKHCIUTENBEHO-BOCC Ormpoc;
TaHOBUTEIIbHBIE BBITIOJTHEHUE U
MPOLECCHI U 4 |4 ]2 3anuTa
PEXHUMBI B TIOYBAX. 1abopaTopoHoOit

paboTbl

6 MHUKpPO3IEMEHTHI U BBITIOJTHEHUE U
TSOKENBIE METAJUTHI B 4l a2 3aImuTa
MOYBAX. nabopaTopHO

paboTbl

7 O160p poO MOYBHL. BBITIOJTHEHUE U
MeTonabl BCKPBITHS 3aImuTa
po0 MOYBHI. naboparopHoOi
MeTtoabt 416 |2 paboTtsr; Ompoc
KOJIMYECTBEHHOTO
OTIpeIeIICHUS TIPH
XUMHYECKOM
aHaJu3e MOYB.

Tema 1. Oco0eHHOCTH NMOYBBI KAK 00beKTAa XMMHYECKOI0 HCCJIeA0BAHUSA. JJIeMeHTHbIN U (a30BbIi
COCTAB NMOYB U cnoco0bI ero Boipaxenus (I1K-6)

Jlexknus.
Beenenue. Conepxanue, NpeIMeT U METOJbl XUMHUH 10YB. JJIEMEHTHBII COCTaB IIOYB, €r0 3HAYCHUE IS
MHTEpHpEeTallMid XUMUYECKHX CBOMCTB Mo4yB. DakTopbl, (QOpMHUpPYIOIIHE 3JIEMEHTHBIH COCTaB IIOYB.
3aKOHOMEPHOCTH H3MEHEHHUsl AJIEMEHTHOIO COCTaBa B 30HAJIbHOM psiny nouB. CpeaHue conep:kaHus
9JIEMEHTOB B II0YBAaX pAa3JMYHBIX TCHETHMYECKUX THUIIOB. [pyNmupoBKa 3JIEMEHTOB IO HUX CPEIHEMY
COZIEP)KaHUIO B TIOYBAX, TE€OXMMUYECKUE TPYNIUPOBKU. CrIOCOOBI BBIPAXKEHHUS JIEMEHTHOTO COCTaBa MOYB!
MaccOBO€ COAEpKAHHE DIIEMEHTOB M BBICUIMX OKCHJOB 3JIEMEHTOB, MOJIM, MOJIBHBIE [IOJIM, MOJIbHBIE
MIPOIICHTHI, MOJIbHBIE OTHOLIeHHUs. [IpenMyIecTBa, HEIOCTAaTKU U OOIACTh MPUMEHEHHUSI Pa3HBIX CIIOCOOOB
BBIPA)XEHUS JIEMEHTHOTO cocTaBa 1noyB. ConepkaHue 3JEMEHTOB B pacueTe Ha Maccy U Ha 0ObeM IOYBHI.
Omnpenenenne 3amacoB JJIEMEHTOB B IouBe. Pacder coiepkaHusi 3JIEMEHTOB B I'PaHYIOMETPHUYECKHX
(bpakusaxX Moys.
[TouBa kak MHOrO(a3Has cucrema. TepMOAMHAMHYECKOE OIpeneeHue MoHATHs «da3za». da3oBblii cocTaB
IIOYB.

JlaboparopHbie padoThbI.
HE TIPeayCMOTpeHa

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTKa KOHCTIEKTA JICKITUNA, PEKOMEHTyeMOU JTUTEPATYPHI TIO TEME.
2. [ToaroToBka K 3amyre J1abopaTopHOil paboTHI.

Tema 2. AncopOuusi u nonnblii oomen (I1K-6)
Jlexknus.



[ToHATHE O MOYBEHHOM MoOIJIOUIAIONMEM KomIuiekce. Crenuduueckas U Hecrneuupuueckas aacopOIus
aHMOHOB W Karuo-HOB. M3otepmbr amcopbmuu S, L, H u C TumoB. YpaBHeHHsS H30TEpM aJCcOpOIHHU:
ypaBHeHus Jlenrmiopa u @peitnmxa. O01e 3aKOHOMEPHOCTH 3aKPEIUICHNsI KATHOHOB HAa MOBEPXHOCTHU
MOYBEHHBIX YAaCTHIl: BIUSHHE HOHHOTO IMOTEHIMala Ha CHJIY CBA3M KaTHOHA C MOBEPXHOCTHIO MOYBHI,
3aBucuMocTh oT pH. OOmire 3aKOHOMEPHOCTH aacOpOLMU aHHOHOB: 3aBUCHUMOCTH OT pH, mapamerpoB
(OKECTKOCTH» WM «MSTKOCTH» OCHOBaHHMM. [IpOYHOCTH CBSI3M aHHOHOB C IMOBEPXHOCTHIO MOYBEHHBIX
yacTull 1 (akropsl, ee onpeaenstomue. Monublii 0OMeH 1 oOMeHHble KaTHOHBL. OCHOBHBIE OCOOCHHOCTH
MOHOOOMEHHBIX peakiuil B moyBax (00paTuMoCThb, SKBUBAJICHTHOCTD). DaKTOPHI, BIUSIONINE HA CHUITY CBSA3H
OOMEHHBIX KaTHOHOB C MOBEPXHOCTHIO MOYBCHHBIX YACTHIl: BEIMYMHA 3apsijia MOHA, BEIMYMHA MOHHOTO
panuyca, CTETeHb THJIpaTalIHH. CeneKTUBHOCTD oOMeHa. Bnusiaue pa3baBieHus
(KOHIIEHTPALMOHHO-BAJICHTHBI 3()(eKT) U aHMOHHOTO COCTaBa PACTBOpa Ha CEJIEKTUBHOCTH OOMEHA.
Nzorepmbr monHoro obmeHa. Koaddummentsr cenexktuBHOoCcTH [amona, Bencnoy. Hcmonms3oBanue
KO3((UIIMEHTOB CEIEKTUBHOCTH OOMEHa JUIsl MPOTHO3a M3MEHEHHMsS COCTaBa OOMEHHBIX KaTHOHOB MpHU
OpOLICHUU ¥ XUMUYECKON METHOPALIUH TTOYB.

Emkocts karmoHHoro obOmeHa mouB. Emkocte katmonnoro obOmena (EKO) KaK BaKHEHIIas
XapaKTepUCTUKA TTOYBEHHOTO TOMIONIaronero komruiekca. CranmapTtHas, peanbHas (dddexrtuBHas) u
muddepennmanbraas (pH-3aBucumMas) emMkocTh kKaTnoHHOTO oOMeHa. Metoawl onpenenenus EKO. Cocras
oOMennblx kKatnoHoB W EKO mraBHeimmx TumoB mo4yB. MUHEpaJIOTHYECKH COCTaB, COAEpKaHUE
opraHudeckoro BemiecTBa u BenmunHa pH kak daxrtopsl, onpeaensromue BennunHy EKO nous. Brnusaune
cocTaBa OOMEHHBIX KAaTHOHOB Ha CBOWCTBA TMOYB.

JlaboparopHbie padoThbI.
OmnpenesieHne KaabUMs U MATHUS B BOAHOM NOYBEHHOM BBITIKKE
AHanu3 IpOBOJAT C MOMOIIBI0 KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHMsl. CyIIHOCTh METOAA 3aKIIIOUAETCS B
TOM, 4YTO CHa4aJla B OJJHOW MOPLIMHU pacTBOPa BOJHOM IMOUBEHHOM BBITSKKH OIPENEISAIOT CyMMapHOE
cofiepXaHue KaJIbLiUs U MarHus, TUTpys pactBopoM J/ITA (nByHarpuesas coib
ATUJICHANAMUHTETPAYKCYCHON KUCIIOThI) B IPUCYTCTBUU UHAMKATOPA 3pUoXpoma uepHoro T U aMMHagyHOTO
oydepuoro pactBopa (pH=9). B apyroii mopiinu BOJHOM BBITSDKKH U3 TIOYB ONPEICIISIOT MOHBI KaJIbITHS,
tuTpys pactsopom I TA B cunpHOLIENOUHOM cpene (pH> 11) B npucyTcTBUM HHAMKATOpa MypeKcua.
ConeprkaHne MOHOB MarHusl BBIYUCIISIOT 10 Pa3HOCTH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTka TeOpeTUYECKOTO MaTepraa: KOHCTICKTa JICKIIUH,PEKOMEH TyeMOU JINTEpaTyphl.
2. IloaroToBka K TeKylieMy KOHTPOJIIO.

Tema 3. [louBennas kucaornocts (ITK-6)
Jlexknus.

OCHOBHbBIE MCTOYHUMKHM HOHOB BOJOpOJAa B MouBax. /IMOKcHI yIviepoia M yrojibHas KHCJIOTA; BIMSHUE
JUOKCHJA YITIEPO/Ia Ha KUCIOTHOCTh 04YB. OpraHuuecKre KUCI0ThI KaK UCTOYHUK IIPOTOHOB B ITOYBAX.
@opMbI TOYBEHHOM KUCIOTHOCTH: aKTyajbHas, OOMEHHas, HeOOMEeHHasi U ruaponuTrueckas. [lokazarenu
MOYBEHHOW KHUCJIOTHOCTH. METOAbpl ONpEAENeHUss IIOYBEHHOMW KHCIOTHOCTH. Ponp amoMuHus B
(hOpMUPOBaHUU U TPOSIBIICHUU TMOYBEHHOW KUCIOTHOCTH. [IOHSATHE O KHCIOTHO-OCHOBHOW OydepHOCTH
noyB. [lpupoga ® MeTomsl oOmpeneneHus KUCIOTHO-OCHOBHOW OydepHoct mouB. Ilokasarenu
KHUCJIOTHO-OCHOBHOI Oy(epHocTH mouB: oOmias OypepHOCTb U MHTEHCUBHOCTH OydepHOocTH. OCHOBHBIE
MIPUEMbI MEJIMOPALIMU KHUCIIBIX TIOYB.

JlaGopaTopHbie padoThbI.
1. KHC/10THOCTH OYB U METO/bI €€e ONpeae/eHusl.
1.1 OnpenesieHue akTyaJabHOH KMCJIOTHOCTH (PH BOAHOI BBITSKKH)

Jia onpenenenus pH BOAHYIO BBITSKKY NPUIOTaBIMBAIOT IPU OTHOLIEHMM MOYBBI K Bozxe 1:2,5 (40 r
nouBbl B 100 mut Boasl). Onpenenenue BenuunHbel pH poBoasT cpasy k€ MOcie NPUTOTOBIEHUS BOAHOMN
BBITSDKKH, TaK KaK IPU CTOSTHUM OHA U3MEHSETCS.

1.2. Onpenenenne 00MeHHOI KMCJIOTHOCTH



Merton omnpeesieHus: OOMEHHOM KHCIOTHOCTH MOYB OCHOBAaH Ha 00pabOTKe HaBeCKHU MO4BbI 1M pacTBOpOM
KCI u TUTpOBaHWU TEpPEHICIINX M3 MOYBBI B BBITSKKY KHUCIOTHBIX KOMIOHEHTOB pactBopom NaOH mo
uHaAuKaTopy penondraienny. [lo konmuuecTBy moieamnero Ha TuTpopanue pactsopa NaOH paccuntsiBaroT
O0OMEHHYIO KUCIIOTHOCTb.

B cBasu ¢ tem, uro KCl mpencraBnser coOoil cONb CHIBHOTO OCHOBAHUS M CHIBHOW KHCIIOTHI, HE
obmanaromnyro OydhepHbIMH CBOHCTBAMU, C HEKOTOPOU JOJIEH yCIIOBHOCTH MOXKHO CYHUTAaTh, 9YTO OOMEHHAs
KHCIIOTHOCTh OTpPa)XaeT KHUCIOTHOCTh II0YB B YCIOBUSAX, OOYCIOBIEHHBIX KHCIOTHO-OCHOBHBIMH
CBOMCTBAMHU aHAJIM3UPYEMOMU I10YBBI

1.3. OnpenesieHue ruAPOJTUTHYECKOH KHCJIOTHOCTH

Merton onpenenenus o0men (THIPOTUTHYECKOM) KHCIIOTHOCTH OCHOBAaH Ha HEHTpAM3allui U BHITECHEHUU
U3 TIOYB KHCJIOTHBIX KOMIOHEHTOB Oy(epHbIM pacTBOpoM aiierara HaTpus ¢ pH 8,2 u TuTpoBaHUM aJIMKBOTA
MOJYYEHHBIX BBHITsDKEK pacTBopoM NaOH no unaukaropy ¢enondraneuny. Ilo koauuecTBy momieamnero Ha
tuTpoBanue pactBopa NaOH paccunTbiBaioT o0I1yI0 (THAPOIUTHYECKYIO KUCIOTHOCTb. )

2. Onpenesenne o0meil U YACTHOM MIEJIOYHOCTH U3 BOJHOI BBITSKKH

[lenouHOCTh BOAHON BBITSKKU M3 MOYBBI OOYCIIOBIEHA MPUCYTCTBUEM B HEM pacTBOPUMBIX KapOOHATOB U
ruapokapoonaroB. Cymmapsoe coaepkanne noHoB CO32- u HCO3- cooTBeTcTBYeT OOIIEH MIETOYHOCTH,
conepkaare CO32- —vactHOW menouyHOCTH. OrmpeaeneHne KapOOHATOB W THUAPOKApOOHATOB TpH
COBMECTHOM MPHUCYTCTBUU AaHAJOTUYHO THUTPOBAHMIO JIBYX CJIA0BIX OCHOBAHMM PACTBOPOM COJITHOM
KHCJIOTHI.

TurpoBaHue Takoil cMecH BEIyT C MCIOJIb30BAaHUEM JIByX MHIAUKATOPOB — (eHon(TaienHa U METHIOBOTO
opamwkeBoro. B mpucyrctBum ¢enondranenna (pT=9,0) OymeT OTTUTpPOBaH KapOOHAT-UOH [0
ruapokapoonara. Ilpu nmanpHelieM THUTPOBAaHMH C METWUJIOBBIM opamkeBbiM (pT=4,0) TuTpyroTcs
rUIpoKapOOHaT U KapOoHaT, nepemneauii B ruapokapoonar. Eciiu Ha nepBoe TUTpOBaHHE U3PACXOA0BAHO
V1 ma pactBopa HCI1, a Ha BTOpoe V2 mi, To 00b€M KHCIIOTHI, COOTBETCTBYIONTUH KapOOoHAT-nOHY-2V1;
MJ, a ruapokapoonar-uony (V2 - V1)mi. Kapbonatel, 00ycCIIOBIUBAIOIINE YAaCTHYIO IIEIOYHOCTh BOTHOU
BBITSDKKM W3 TIOYBBL, OOBIYHO NPUCYTCTBYIOT B MajoM KonudecTBe. [lo3Tomy TuTpoBaHHE cleayeT
MPOBOANTH OCTOPOKHO, MO KallisiM, HCHoib3ysd B kadecTtBe TuTpaHta0,01M pactBop HCI. HNuorna
KapOOHAThl BOOOIIE OTCYTCTBYIOT, B 3TOM Cilydae npu go0OaBieHnn ¢eHondraniernHa pacTBOp BOIAHOU
BBITSDKKH U3 TI0YB OCTAETCsl OECIIBETHBIM.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. IlpopaboTka KOHCIIEKTA JIEKIUI, pEKOMEHIYEMOH JINTepaTypsl MO TEME.
2. [TonroroBka K 3aJjaHUSIM TEKYILIETO KOHTPOJISI.

Tema 4. Opranunueckoe Bemectso nousbl. (ITK-6)
Jlekuus.

[moGanpHBI MK yraepoga. Ponbs opranmdeckoro BemiecTBa MOYB B HuKiIE yriepoma. OCHOBHBIC
MOHATHS U TEPMUHBI YYEHUS O TIOYBEHHOM I'YMYCE: OPraHMY€CKOE BEILIECTBO MOUBBI, TyMYC, IEPETHOM,
TYMUHOBBIE BEIIECTBA, OpPraHO-MUHEpaJbHbIC COEAWMHEHUs. VCTOYHMKH MOCTYIJIEHHS OPTaHUYECKOTrO
BemecTBa. Hecmenuduyeckne oOpraHUYecKHE COCAWHEHWS MW WX TpaHcpopMmainus B TOYBaX.
MuHepanu3anusi OpraHHYECKOTO BEIIECTBA B MOYBaX M (HAKTOPHI, ee onpenestone. CylniHoCTh mporiecca
ryMH(pUKAIINH.
Homenknarypa, MeTOmbl BBIACICHUS W HUACHTHU(GUKAIMSA TYMYCOBBIX KHCJIOT. OJIEMEHTHBIH COCTaB M
CTENEHb OKUCICHHOCTH T'YMUHOBBIX KUCIIOT. CTPYKTYpHBIE
(dbparMeHThl TYMHUHOBBIX KHCIOT. [HAPONM3 TyMHUHOBBIX KHCJIOT. MeToapl TIIyOOKOH JeCTPYKIIUU
TYMUHOBBIX KHCJIOT. [JIaBHBIE THIBI CTPYKTYpP HETHIPOJIU3YEMOW YAaCTH T'YMHUHOBBIX KHUCIIOT, UX CBSI3b C
MPOAYKTaMU pacraja JUrHuHa U (praBoHOMIOB. ONTHYECKHE CBONCTBA T'YMHHOBBIX KHCIOT. CTpoeHHE
T'YMHHOBBIX KHCJIOT. [ *MaToMenaHOBBIE KUCJIOTHI U (yIbBOKUCIOTH. COCTaB, CTPYKTYpHBIE (DparMeHTHI,
CBOMCTBA U MOJICKYJIIPHBIC MTAPaMETPBHI.
OpranomuHepalibHble BElIECTBA B TMouBaXx. HoMeHKIarypa OpraHOMHHEpAIbHBIX IPOU3BOHBIX.
['eTeponosisipuble M KOMILJIEKCHO-TETEPONOJIIPHBIE COJIM T'YMYCOBBIX KHCJIOT, MX CTPOEHHE, KOHCTAHTHI
YCTOMYUBOCTH.



AJICOpOIIMOHHBIE KOMIUIEKCHI TYMYCOBBIX BEIIECTB: QIIOMO- U KEIe30-TYMYCOBBIC, KPEMHETYMYCOBBIE.
BeposiTHbIe cXeMBbl HX CTPOEHHUS U cBoMcTBaA. [IoKka3aTen ryMyCHOIO COCTOSIHUS I104YB.

JlaboparopHbie padoThbI.
1. OnpenesieHne BOAOPACTBOPUMBbIX OPraHMYECKUX BelleCTB (OKMCJIAEeMOCTh MOYBbI)
Ornpenenenre nepMaHraHaTHON OKUCIISIEMOCTH TTOYBbI
Meton OCHOBaH Ha OKHMCJIEHMM OPraHMYECKUX BEIIECTB B KHUCJIOTHOM Cpele pacTBOPOM IE€pMaHraHaTa
Kanus. M30BITOK mepMaHraHaTa BOCCTAHABIMBAIOT IIIABEJICBOM KUCIOTOM (MJIM OKCallaTOM HaTpusi). 3areM
OCTAaTOK WIaBEJIEBOM KHCIOTHI WJIM OKcajlaTa HaTpUsl YYUTHIBAIOT OOpAaTHBIM THUTPOBAaHHEM pPAaCTBOPOM
KMnO4. Opraandeckre BemecTBa MOYBbI HE TIOJHOCTHIO OKHCIISIFOTCS MepMaHTaHaTOM Kajus (IPUMEPHO
Ha 50%). [losTOMy naHHBIM METON MCHOIB3YIOT KaK YCIOBHBIA IPU CPaBHUTENHbHOH OlleHKe Mo4YB. MeTos
MIPUMEHUM TIPU HEOOJBIIIOM conepkaHuu xJ1opu10B (He 60ombire 30 mr Cl- B 100 M1 BBITSKKH).
2. Onpenesienne 001IEro coaep:KaHUusl OPraHNYeCcKOro BelecTsa B MoYBe
Bapuant 1. [Ina onpeaeseHusi o01ero KoJu4ecTBa OPraHMYECKHX COeJIMHEHUH B MOYBE HYKHO
HCIO0JIb30BAaTh MNPEABAPUTEIbHO BbICYLIEHHbIE 10 NOCTOSAHHOM Macchl npu 110°C mouBeHHbIE
oOpasubl. /11 TOr0 UX NOMEIIAKT B OTKPBITHIX CTAKAHAX HA CYTKHU B cymnJbHbIH mkad (110°C), a
MOTOM 3aKPbIBAIOT KPBIIIKAMH U OXJAKAAT B IKCUKaTope. Tureab ¢ KpbIIKOH NMPOKAJIUBAKT B
mydeabHoil neyu (700°C) n10 MOCTOAHHOH MAacChl, OXJIAXKAAT B IKCUKATOPe M B3BelIMBaKOT. B
TUTeJIb HACBINAKT BbICYIIEHHBbIN MoYBeHHbIH 00pa3en (50 — 80 r), B3BeIIMBAKOT THIeJIb C 00Pa3IOM.
3aKkpbIBAIOT THIEJIb KPBILIKOi, IOMENIAKOT ero B My(pe/IbHYIO IleYb, HATPEBAKOT 10 KPACHOIO LBETA U
NMPOKAJTUBAIOT B T€YEHHE Yaca 10 MOJHOI0 CrOPAHUS OPraHMYeCcKoro Beuecrsa. Tureas ¢ odOpazuom
OXJIAKIAIOT B JIKCHKATOpPe M 3aTeM ero B3BemnBawoT. IlpoxkasmBanue moBTopsitor 3 - 4 pasza 10
MOJIY4YEeHUs] IOCTOSTHHOM MAacCChI
BapuanT 2. [n1aBHBbIE COCTaBHBIE YACTH I'YyMYCa Pa3jinyaTcs o pacteopumoctu. Ucnoab3yst 310
00CTOATEILCTBO, MX PA3AEJAIOT, IKCTPArMPys COOTBETCTBYKOIIMMH peakTUBaMu. Boeiaessiror
cJIeyouye rpynmnbl BemecTs:
1. I'ymycoBbIe coeiMHEHHsI, PACTBOPUMBIE B BOZIE ((PyIBBOKHUCIOTHI M UX COJIH).
2. 'ymycoBble coeTMHEHUs], pACTBOPUMBIE B IIesIouax (T'YMHUHOBBIE KUCIIOTHI U UX COJIN). (TYMUH WX
TYMYCOBBIH YTOJIb).

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. IlpopaboTka KOHCIIEKTA JICKIIUH U PEKOMEHIyEeMOil TUTepaTypsl 10 TEME.
2. [TonrotroBka K 3aJaHUSIM TEKYILIETO KOHTPOJIS.

Tema 5. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE MPoLecChl U peskuMbl B mouBax. (ITK-6)
Jlekumus.

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE MTPOLIECCHI B MOYBaX. OCHOBHBIE JOHOPBI U AKLENTOPHI AEKTPOHOB B
nmouBax. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIN MMOTEHIMAJ IOYBBI, METO/Bl €0 OINpPEACIICHHs. YpaBHEHUE
Hepncra. YpoBHM u mpeznensl KoneOaHUN BEIMYUH OKUCIMTEILHOBOCCTAHOBUTENIHHOTO MOTEHIMAa B
nouBax. [loreHnmanonpeaensdromye CUCTEMbI B IoYBax. J(narpamma ycTOHYMBOCTH BOJIBI M y4acTHE BOABI B
OKHCJIUTEIIbHOBOCCTAHOBUTENBHBIX ~ pEAKUUAX.  Pa3BUTHE  BOCCTAHOBUTEIBHBIX  IPOLIECCOB B
MEPEYBJIAXHEHHBIX MOYBaX. [pyNNUPOBKM IMOYB IO XapakKTepy OKHUCIUTEIbHOBOCCTAHOBUTEIIBHBIX
pexuUMOB. BiMsHHE OKHCIWTEIBHOTO COCTOSIHMS Ha IUIOAOpPOAME MOYB. MeToapl peryinpoBaHUs
OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX PEXUMOB. BIHMSHUE OKHMCIWTEIBHOIO IMOTEHIMAala Ha COEIUHEHHS
xKenesa,

JlaboparopHbie padoThbI.

OmnpenesieHue XJIOPHA-HOHOB € IOMOIIbI0O APTeHTOMETPUYECKOr0 TUTPOBAHUA
XJIOpI/III-I/IOHBI B BOJHBIX BBITSIKKAX OMNPCACTIAIOT AJId YCTAHOBJICHUSA CTCIICHU XJIOPUAHOTO 3aCOJICHUS ITOYB.
OHpeIleJIeHI/IC XJIOPUA-UOHOB MOKHO BBIIIOJIHUTH C MIOMOIIBIO aPICHTOMETPUUCCKOIO TUTPOBAHU. Hpexcne
BCCT'O BBITTOJIHAIOT PECAaKIIHUIO 06Hapy)KeHI/ISI XJIOPUA-UOHOB B BOILHOﬁ BBITSDKKE 13 IOYB. B 3aBUCHUMOCTH OT
Pe3yJIbTaTOB KaueCTBEHHOM peakiuy OepyT TOT WM MHOW 0OBEM BBITSDKKH Il KOJTMYECTBEHHOTO
OIIpENIETICHUSL.



ApPreHTOMETpHUYECKUH METOJ OIpeleNeHUs] XJIOPUI-UOHOB 1o Mopy OCHOBaH Ha OOpa3oBaHUU
TpyaHopacTtBopumoro xyopuaa cepedpa. KTT ycranasnuBaror mo metomy Mopa, MpoBOAs TUTPOBAHUE B
npucytcTBuM xpomara kanus. [Ipumenenne K2CrO4 B kauecTBe MHAMKATOpa OCHOBAHO HA CIIOCOOHOCTH
XpOMaT-uoHa pearupoBath ¢ Ag+ ¢ oOpa3oBaHHEeM KHpHHYHO-KpacHOro ocaaka Ag2CrO4. B ycrnoBusx
npoBeneHus aHanu3a obpazoBanue Ag2CrO4 HauymHAETCs TOJNBKO IOCIE TOTrO, KaK XJIOPUIA-HOHBI OymyT
MPAKTHYECKH MOMHOCThIO cBsi3aHbl B Buae AgCl. ITlocnmenoBarensHoCTh 0OpazoBanus AgCl u Ag2CrO4
oOyciioBlieHa BenMuMHamMH ux npousseneHuid pactsopumoctu (I1P). Pacuersr mo ITP AgCl u Ag2CrO4
MOKAa3bIBAIOT, YTO XJIOPHUJ cepedpa HauMHAET 0CaXIaThCs IPU MEHBIICH KOHIIEHTpauuu Ag+, ueM XpoMar
cepebpa. B MoMeHT, korna HaYHeTCsl 00pa3oBaHUE Xpomara cepedpa, XJIOpUA-UOHBI OyAyT OTTUTPOBAHHI.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTka TEOpEeTUYECKOTO MaTeprasa o TeMe: KOHCIIEKTa JICKIi, peKOMEHIYEMYIO JTUTEPATypYy.
2. IloaroroBka K 3aJlaHUSIM TEKYILIETO KOHTPOJIS.

Tema 6. Mukpo3jieMeHTHI U TaxéIbIe MeTaLIbI B mouBax. (ITK-6)

Jlexknus.
[loHATHE O MHUKpOINEMEHTaX KaK WHHUIMATOpaxX W OHOAaKTHBAaTOpax OWOXMMHYECKUX IPOLECCOB.
MukposneMeHTsl U hepMeHThl. BaxkHeilme MUKpOAIEMEHThI B CHCTEME MOYBa-pacTEHHE: Maprasel, 6op,
MONMOMIEH, Melb, IIMHK, KOOAQJIBT, WX COJCp)KAHUE M paclpeelicHHe B Mo4yBaxX. buoreoxumudeckue
npoBUHIMU. DOPMBI COEAMHEHUI MHUKPOAJIEMEHTOB B MouBax. [lonBHKHBIE (JOCTYIHBIE) COEIUHEHUS
MHKPOSJICMCHTOB, MCTOAbI HX OIPCACIICHUA. TexHoreHHOE 3ar PASHCHUC IIOYB TAKCIBIMHA MCTAJUIAMU.
MCTOIILI KOHTPOJISI XUMHWYCCKOI'0 3arpsA3HCHHA ITOYB. PeKyJIbTI/IBaL[I/ISI 3anH3HéHHBIX II0YB.

JlaGopaTopHbie padoThbI.
KauecTBeHHOe 00Hapy:KeHHe TsakeabIX MeTaL10B (Pb, Cu, Fe) B mouBax

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTka T€OpPETUYECKOTO MaTepraia Mo TeMe: KOHCIIEKT JICKIIUI U PEKOMEHIYEMO JTUTepaTyphbl
2. [TonrotroBka K 3aJJaHUSIM TEKYILIETO KOHTPOJISI.

Tema 7. OT60p npo6 mouBbl. MeTOABI BCKPHITHS P00 MO4YBBI. MeToabl KOJINYeCTBEHHOIO
onpeeJeHUs: P XUMHYecKoM aHaau3e no4s. (IIK-6)

Jlexknus.
1. Ot6op npoO mouBbl. MeToabI BCKPHITHS ITPOO MOYBHL. Pa3nokeHre moYB KHCIOTaMH.
Paznoxenne mouB cruiaBieHueM. PasnmokeHne T1OoYB  criekaHueM. MuHepanuzanus —(pa3pylieHue
opranudeckux  BemecTB). «Cyxme»  cmocoObl.  «Mokpbsie» — cnocoObl.  Metoasl  M3BIEYEHHS
JIETKOPAaCTBOPUMBIX COJIEH U3 T10YB.
Crioco0Obl M3BJIEUEHUS 3arpsi3HUTENCH U3 TIOUBBI: TEPMOIECOPOLHS, KUAKOCTHAS SKCTPAKIUS; SKCTPAKIIHS
CYOKpUTHUYECKOW BOMIOM; CBEPXKPUTHYECKAs (DIIIOMIHAS SKCTPAKIUS; SKCTPAKIIUA B MUKPOBOJIHOBOM IIOJIE;
napoga3Hblii aHATIH3.
2. MeTtonbl KOJIMYECTBEHHOTO ONPEAEICHUS IPU XUMUYECKOM aHAJIU3€E M10YB.
Krnaccuueckue xumndeckue Metoasl. [ paBumerpuueckuil. TUTpumeTpuueckre METOIbl.
NHCcTpyMeHTaNbHBIE METOIBI. JNEKTPOXUMHUYECCKHE (TIOTCHIIMOMETPUYECCKHUMA, BOJBTAMIIEPOMETPUUYECKUH,
KOHIYKTOMETPUYECKHUM, KyJOHOMETPUYECKHUI), CHEKTpaJbHble METOAbl (MOJEKYJIApHAas M aTOMHas
CreKTpohOTOMETPHS)

JlaboparopHbie padoThbI.
OnpenesieHue CyxXoro 0CTaTKa NOYBEHHON BBITHAKKH
Cyxoil ocTaToOK MOYBEHHON BBITSKKU — 3TOO Oliee colepKaHue pacCTBOPUMBIX COJICH B BOIHOW IMOYBEHHOM
BBITsSDKKE. Ero ompenensioT myteM BblnapuBaHug B (papdopoBoil yairke HEKOTOporo odbeMa (uibrpara.
IIpokanuBaHuEM MOXKHO Pa3[eIUTh CyXOM OCTAaTOK HA MMHEPAJIBHBINA U OPraHU4eCKUN

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. ITIpopaboTKa TEOPETUYECKOTO MaTepHaa: KOHCIIEKTa JIEKLIUH, PeKOMEHYeMOH JINTepaTyphbl.
2. [TonroroBka K 3aJJaHUSIM TEKYILIETO KOHTPOJISI.

10



4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTposib — 80 6aioB

4 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3sl
1. | Ocobennoctu |Omnpoc(ko 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZceT MaTepHAIIOM, IEMOHCTPUPYET
MOYBEI KaK HTPOJIBH IyOOKHe, CHUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOMHO OTBEYAaeT Ha
o0BbekTa blii cpe3) BONPOCHI UCTIONB3Ys MPO(HECCHOHATBLHYIO TEPMUHOIOTHUIO
XUMHYECKOTO 7-9  OaloB — CTYIGHT BJIaJCET MPEICTABICHHBIM MAaTEpUaJIOM,
HCCIICIOBAHUA. OTBEYAECT Ha 33JIaHHBIC BOIPOCHI
DIeMEHTHBIN 1 6-3 Oamma — WMEIOTCA HEAOpaOOTKH, MaTepual MPEACTABICH HE
(hazoBsIif cocTaB paIoOHATIBHO, CTYJICHT BIAJCET HEMOJHON MH(pOpManuel Mo Teme,
IIOYB M CITOCOOBI 3aTPYIHSACTCS C OTBETaMU Ha 3a/1aBacMbI€ BOIIPOCHI
€ro BBIPKEHUS 0- 2 OammoB - UMEIOTCS HEAOPaOOTKH, CTYIACHT CIa00 BIajaeeT
nH(pOpMAIMEH IO TeMe, MPH OTBETE HCIIONB3YEeT 3aroTOBICHHBIN
TEKCT, 3aTPYJAHSCTCS C OTBETAMH Ha 33]]JaBAEMbIC BOTIPOCHI
2. | AncopOuus u |BBITOTHEH 5 2 Oamna- BeIonHEeHKE, 1 bay-odopmiieHue, 2 6amia- OTYET, 3aluTa.
MOHHBIH OOMEH ue u
3aIlnuTa
naboparop
HOM
pabots
Ompoc 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHPYET
mIyOOKHe, CHCTEMaTH3WPOBAHHBIC 3HAHWS, CBOOOIHO OTBEYACT HaA
BOIPOCHI UCIIOJIB3Ys MPO(HECCHOHATBHYIO TEPMHHOIOTHUIO
7-9  OamIoB — CTYICHT BIaIeeT MPEACTABICHHBIM MAaTepHaJIOM,
OTBEUAET Ha 3aJaHHBIC BOIIPOCHI
6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
paloHaNbHO, CTYACHT BIAJCeT HEMOTHOW WHGOpMAIMEH 1O TeMme,
3aTPYAHSACTCS C OTBETAaMHM Ha 3a/1aBacMbIe BOIIPOCHI
0- 2 OammoB - WMEIOTCA HEAOPabOTKH, CTYISHT clIabo BiIaaceT
nHpoOpMaIreit Mo TeMme, TPHU OTBETE WCITOJNB3YET 3aroTOBICHHBIN
TEKCT, 3aTPyIHACTCS C OTBETAMH Ha 3aaBaEMBI€ BOITPOCHI
3. IlouBeHHast | BEIIOTHEH 10 Tema Bxirowaer 2 yraboparopHbie padOTHI, 5 OAIOB 3a KaXAyro. 2
KHCJIOTHOCTh e u OaJia BeIOJIHEHKE, 1 Oai1 odopmiieHue, 2 0ala OTYET, 3alluTa.
3aIuTa
maboparop
HOM

paboThI
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Omnpoc 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3aJaHHbIC BOMPOCHI
6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyAHSETCS ¢ OTBETAMHU Ha 3a7jaBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCS C OTBETAMH Ha 3a7jaBaeMble BOIIPOCHI
Opranudeckoe |BBIMOJIHEH 10 Tema BxitodaeT 2 jabopaTopHble pabOTHI- 5 0alUIOB 3a KaXIyro. 2
BEIIECTBO ue u Oasuta-BeinonHeHue, 1 6ami-odpopmiieHue, 2 6amia-oTyeT, 3alIUTa.
MIOYBEI. 3amuTa
naboparop
HOI
pabots
Ompoc 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIECT MaTEPHUAIOM, IEMOHCTPHPYET
TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
7-9  OamoB — CTyAEHT BJaAeeT MPEACTABIECHHBIM MaTepHajoM,
OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
paIoHaIbHO, CTYJIEHT BIAJeeT HEMONHON MH(popManuei mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 33/1aBa€MbI€ BOIIPOCHI
0- 2 OammoB - WMEIOTCA HEAOPabOTKH, CTYIEHT cllabo BiIaaceT
nH(poOpMaIe Mo Teme, MPH OTBETE€ HCIONB3YET 3arOTOBICHHBIN
TEKCT, 3aTPYAHIETCS C OTBETaMH Ha 33/]JaBaeMbI€ BOTIPOCHI
OxuciurensHo- | Ompoc 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHPYET
BOCCTaHOBHUTEIb TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
HBIE TIPOIECCHI BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
U PEKUMBI B 9-8 ©OamIoB — CTYIGHT BIANECT MPEACTABICHHBIM MAaTepHAIIOM,
MOYBaXx. OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
7 -2 Gamnma — CTYOEHT BiIaieeT HEMOJHOM WHQoOpMaIueid mo Teme,
3aTPYAHSAETCS C OTBETaMHU Ha 33/1aBaeMble BOIIPOCHI.
0- 1 OGammoB - WMeEIOTCA HEXOPaOOTKH, CTYIEHT cJIabo BIIaaceT
nH(poOpMaIe Mo Teme, MPH OTBETE€ HCIIOIB3YyET 3arOTOBICHHBIN
TEKCT, 3aTPyAHIETCS C OTBETAaMH Ha 33/]JaBaeMbI€ BOTIPOCHI
BBITIOJTHEH 5 2 Gamta-BeITIONHEHNE padoThl, 1 6amn- odopmieHue, 2 6aia- OTYET,
ue u 3amuTa
3amuTa
maboparop
OHOU
paboThI
MUKpO3IEMEHT | BBIITOJTHEH 5 3araHupoBaHO BbIMONHEHHE | naboparopHoi paboThl. 2 Oasuia-
bl U TSDKETIBIC ue u BEITIONTHEHUE, | Oami-odopmiieHue, 2 6amia-oT4yer, 3aumra
METaJLTBI B 3amuTa
MOYBax. naboparop
HOI
pabots
Ot6op ipo0 | BEIMOTHEH 5 3aruraHupoOBaHO  BEIMONHEHWE 1 jmaboparopHOW — paboTHL. 2
o4Bbl. MeTOIbI e u Oayuta-BeIMIoNHEHNE, 1 6aimt-odopmiterue, 2 6aia-3ammra, OTIeT
BCKPBITHA TTpo0 | 3amuTa
mouBbl. MeToap! |maboparop
KOJIMYECTBEHHOI' |  HOM
0 ompenencHuss | paboTh
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1IpH Omnpoc(xo 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
XUMUYCCKOM | HTPOJIBH IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
AHAJIN3C II0YB. | prif cpe3) BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

8. HpeMI/IaHLHBIe Oambsl 10 bannel HaumMcasArOTC 3a NMOCTOAHHYIO aKTUBHOCTH Ha HPAKTUYCCKUX
3aHATHUAX

9. Hroro 3a cemectp 100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIHOHHYIO
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
BbINOJIHEHHE U 3a1UTA J1a00PaTOPHOIl padoThI

Tema 2. AncopO1ust 1 HOHHBIA 0OMEH
1.Kaxoit MmeToz JIEKUT B OCHOBE OIIpEAEIeHUS Kanbliug U Marua? Kak onpenenstor conepskannue KaabLus?
2. Kak npousBoautcst o0paboTka pe3yabTaToB U3MEPECHHIA?
3. Kakue ncnosnp3yroTcsi CpeAicTBa U3MEPEHUI, pEaKTUBBI, MaTepUabl?

Tema 3. [TouBeHHAst KUCTOTHOCTD
Bonpochl k 1aboparopHoii padote « KHCJIOTHOCTH NOYB M METOAbI €€ oOIpeaeeHus
1. Kak rotoBsIT BOZHYIO BBITSKKY JJIs1 OTIPEAETICHUS KUCIOTHOCTH IIOYBBI?
2. Kak npousBoautcst o0paboTka pe3yabTaToB U3MEPECHHIA?
3. Kakue ncrnosnp3yroTcsi CpeAicTBa U3MEPEHUI, pEaKTUBBI, MaTepUabl?
4.Y10 NOHUMAIOT I10J KUCJIOTHOCTHIO IOYB?
5. Kakue kareropuy NoYBEHHOW KMCIOTHOCTH NPUHATO OLIEHUBATH IPU UCCIIEOBAHUN NTOYB?

6. Kakyro wuH(OpMaIio O KHCIOTHO-OCHOBHBIX CBOMCTBaX TIOYB JIa€T aKTyallbHass KHCIOTHOCTh, C
MOMOIILI0 KaKUX ITOKa3aTejIel ee OLCHUBAIOT?

7. YTo NOHUMAIOT II0JI IIOTEHIIHAILHON KUCIOTHOCTBIO ITOYB ?

Kaxkue BuIbI TOYBEHHOI KUCITOTHOCTH OLIEHUBAIOT B paMKaX MOTEHIUATbHOMN?

8. Kakue comyTcTByOIIME MPOIECCHl MOTYT MOBIHUSITH Ha TOYBEHHYIO KUCIIOTHOCTH?

9. Ha yeM 0CHOBaH METOJ] OIIpEeIICHUs O0IIEeH MOTeHIINATBLHON (THAPOIUTHYECKON ) KUCTIOTHOCTH?

10. ITouemy mpu omnpeaeneHnH OOMIeH MOTCHIIMATBHON (THAPOTUTHIECKON KUCIOTHOCTH) TTOYB KUCIOTHBIC
KOMIIOHEHTBI U3BJIeKatoTCs OydhepHbIM pacTBopoM ¢ pH 8,27

Bonpocsl k snaGoparopHoit padore '"Omnpenesienne o0meid M YACTHOM MIEJOYHOCTH M3 BOJHOM
BBITSKKHA'"'

1. Yrto Ha3pIBaro 0O0IIENH M YaCTHOM IIETOYHOCTHIO?
2. Kak rotoBsT BOAHYIO BBITSKKY AJIS1 OTIPEAETICHUS 1LIETOYHOCTHU OYBBI?
3. Kak mpousBonutcst 06paboTka pe3yabTaToB U3MEPECHHIA?




4. Kakue ucronb3yroTcsl CpeCTBA U3MEPEHUH, pEaKTUBbI, MaTepHUabl?
5. Kakue coenuiHeHUsT 00y CIOBIMBAIOT MIEJIOYHOCTH MTOYB?
6. Kakwue mpoiieccbl MOTYT IPUBECTH K YBEIHMUEHUIO MIEIIOUHOCTH ITOYB U 00Pa30BAHUIO COMBI?

Tema 4. Opranuueckoe BeIeCTBO MOYBHI.
1. Yo Takoe nmepMaHTraHaTHasA OKUCISIEMOCTh?

2. U0 JIeKUT B OCHOBE OIPEICICHHSI IEPMAHTaHATHON OKHCIIIeMOCTH? KakoBbI rpaHUIIb MPUMEHEHUS
IaHHOro Metoma?

3. Kak moaroraBnmBaroT Mo4YBEHHBIE 00PA3IIbl K aHATH3Y AJIs OTPEACIICHUs TIepMaHTaHATHOU
OKHUCIIAEMOCTH?

4. Kak nmpousBogurcs o0padoTka pe3yabTaToB H3MEPEHHNA?
5. Kakue ucnonb3yrorcs CpecTBa U3MEPEHUN, PEaKTUBbBI, MaTepUaIbl?

Tema 6. MUKpPO3IEMEHTBI U TKEIBIE METAJIBI B IOYBAX.
1. Kakne MeTaiuIbl Ha3bIBAIOT TSOKEIIBIMU?
2. Kak BIUAIOT TSOKENbIE METAJUIbI Ha 3J0POBbE YeJIOBEKa?
3. Kak monroraBimuBarOT MOYBEHHBIE 00pa3Ibl K aHATTU3Y ?
4. Kak OTKpBIBAIOT MOHBI TSKEIIBIX METAJUIOB (CBUHEII, KeJIe30, ME/b) B BBITSIKKE?

Tema 7. OT60p 1po6 MoUBBI. MeTObI BCKPBITHS P00 MOUBbI. MeTOIbI KOMYECTBEHHOTO ONPEACIICHUS
IIPYM XUMHUYECKOM aHAJIU3€ IIOYB.

1. UTo HaA3BIBAIOT CYXHUM (HMJIU TIJIOTHBIM) OCTaTKOM BOJTHOM BBITSDKKH ?

2. Kakue cBocTBa 3aCOJIEHHBIX [TOYB MO3BOJISIET OLIEHUTh CYXOU OCTaTOK?
3. IloueMy cyxo# OCTATOK HEJIb3s OTOXKIECTBISATH C CYMMOM COJei?

4. Kak o1leHUTb CTENEHb 3aCOJIEHUS M0 BEJIMUUHAM CYXOro ocTarka?

BBINOJIHEHHE M 3a1IUTA JIAa00PAaTOPOHOI padoThl

Tema 5. OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI U PEXKUMBI B TIOYBaX.
1. C kakoii LesbI0 ONPENENAIOT COAEP)KaHUE B OYBE XJIOPHUI-UOHOB?
2. C noMo1IpI0 KaKoro MeTojia OCYILECTBISIOT ONPENEICHUE XJIOPUI-MOHOB?
3.Kak moaroraBivBarOT MOYBEHHBIE 00PA3IIbl K aHATU3Y ?
4. Kak nmpou3BoauTcs 00paboTKa pe3yabTaToB U3MEPEHUN?
5. Kakue ucnomnb3yroTcsi CpefcTBa U3MEPEHUM, pEaKTHUBBI, MATEPUAIIBI ?

Onpoc

Tema 1. OcoGeHHOCTH MOYBHI KaK 00bEKTAa XUMHUECKOTO HCCIEI0BaHUS. DIEMEHTHBIN U (Da30BbIii cOCTaB
MOYB U CIIOCOOBI €70 BBIPAKEHUS

1. [Tepeunciure u 0OBICHUTE, B YEM 3aKITFOYAIOTCS XMMHUYECKUE OCOOCHHOCTH MOYB KaK 0ObEKTa
HUCCIIEJOBaHUH.

2. JlaiTe onpeneneHue NOHATUS «3JIEMEHTHBIN cOCTaB MOYBb». Kak COOTHOCSTCS MOHATHS «3JIE€MEHTHBIN
U «BaJIOBOM» COCTaBEI?

3. [lepeuncnure 0COOEHHOCTH AIEMEHTHOTO COCTaBa MOYB.
4. I[JI}I pCUICHU KaKUX BOIIPOCOB MOT'YT GBITI: HUCIIOJIb30BaHbI JaHHBIC 06 3JIEMEHTHOM COCTAaBE IIOYBEI?

5. Ilepeuncaute GakToOpbl, OT KOTOPBIX 3aBUCHUT AJIEMEHTHBIA COCTaB MoYB. [IpuBenure mpuMepsl BIHSHUS
KOHKPETHBIX ()aKTOPOB Ha COZEp:KaHUE U pacIpeeieHne Mo MPO(UITIO AIEMEHTOB.

6. [lepeuncnuTe eNUHUIBI, B KOTOPBIX MOXET OBITh BBHIPAYKEH 3JI€MEHTHBII COCTaB MOYB.

7 Ilepedncnure 3MEMEHTHI, KOTOphIe ONPEACISIOT IpU BajJOBOM aHajim3e. B kakoil (opme mpencTaBisioT
pe3yabTaThl BaJOBOIO aHaIN3a?



8.B uem npeumMymecTBa U HCAOCTATKHU TPAJUITMOHHOTO METOAA BBIPAKCHUA 3JICMCHTHOTI'O COCTAaBa IIOYB B
dbopme okcu0B?

9.IloyueMy npu H3yYEHHM TOYBEHHBIX IPOLECCOB (AKKYMYISIUSA, BBIHOC,TpaHC(oOpMAaIMs MOYBEHHBIX
KOMHOHCHTOB) PE3YJILTATBI OMPCACIICHUS 3JICMCHTHOI'O COCTaBa CJIICAYCT BbIpaKaThb B MOJISIX DJICMCHTOB Ha
MaccCy MOYBBI UJTH 00bEM TTOYBBI?

10.YTo Takoe MOJbHAs 10151, MOJIbHBIE MPOLEHTHI AIEMEHTA B cOCTaBe MouBbI? Kak paccuutarb MOJBbHYIO
JIOJTIO WJIA MOJIbHBIE MTPOLIEHTHI, €CJIH AIEMEHTHBIM COCTaB BbIPAaXKEH B MACCOBBIX MPOIIEHTAX?

11./]7151 4ero UCIONB3YIOT BBIUMCICHHSI SJIEMEHTHOTO COCTaBa MOYBBI Ha BO3AYIIHO-CYXYIO Maccy MOYBbI, Ha
a0COJTIIOTHO CYXYIO0 MacCy TOYBHI, Ha MPOKaJIEHHYO0 MouBy? Kak oCyIecTBIsIOT pacueTh?

12. Ilepeuncnute N3BECTHBIE BAM COCTOSIHUSA BEIIECTBA.

13. Yro Takoe xuakas Qasza moussl, TBepaas ¢aza, razoodpasHas (asza mouBbi?

14. JlaiiTe TEepMOTMHAMHYECKOE OIpeIeTIieHuEe TOHATHUS «dazay.

15. Cxonbko TepmoanHamMudeckux (a3 B nmouse? [IpuBeaure npuMep HECKOIBKHX (a3 B COCTaBE MOYBHI.
16. Cxonpkumu pazamMu MOXKET OBITH TIPEICTABIICH KapOOHAT KaJbIIUS B TIOYBE?

Tema 2. AncopO1ust 1 HOHHBIA 0OMEH
1. Yro Takoe noHHBINM 0OMeH B mouBax? Jlaiite onpeneneHue.
2. Yro Takoe KaTUOHHBIA OOMEH B TO4YBax?
3. [IpoucxoauT U B IOYBE aHUOHHBINA OOMEH?
4. Yto Takoe mouBeHHbIN nornormaronuii komrieke (ITIK)?
5. Hanummre peakiuio KaTHOHHOTO 0OMeHa B 00I1IEM BHUJIE.
6. [lepeuncnuTe nokaszaresau, XapakKTepH3yoIie KAaTHOHOOOMEHHYIO CITOCOOHOCTh IOYB.

7. Kakue KaTHOHBI MOTYT IMpPHUCYTCTBOBAaTh B IMo4YBe B OOMEHHOM cocrtosiHuu? Ilepedncnure Hambonee
Ba)kKHbIe OOMEHHbIE KATHOHBI B TIOYBAX.

8. Uro Takoe 0OMEeHHBIE OCHOBAaHUS?

9. HaiiTe ompeneneHue MOHATUS «eMKOCTh karnoHHOTo oOmeHa (EKO)». Ilokasarerem Kakux CBOMCTB
nouBkl sBisieTcss EKO?

10. HazoBure enunuubl uzmepenuss EKO, B Tom uncne B cucreme CHU.

11. Kakue Bugsl EKO ompenenstor B mouBax? [laiite ux onpeneneHus U OOBSICHUTE HEOOXOAMMOCTD
onpeneneHust EKO pa3ubix BugoB. KakoBa 001acTh mpuMEHEHHS KaXK10T0 BUa?

12. [laiiTe omnpeneneHne MOHATUS «aICOPOIIHSD».
13. Kakue KOMIIOHEHTHI MOTYT OBITh aJCOPOMPOBAHBI TTOYBOM ?

14. Hanumure ypaBHeHus aacop6umu @peitnmmmxa u Jlenrmiopa. IIpuMeHUMBI 1M 3TH ypaBHEHHS K
OIMCAHMIO KATHOHHOTO OOMEHa B 1MoYBax?

Tema 3. IlouBeHHAsT KUCIIOTHOCTE
1. IlepeuncnuTe ecTeCTBEHHBIE U AHTPOIIOTEHHBIE (PAKTOPHI MOAKUCICHHS ITOYB.

2. HazoBuTe WHTCHCHBHBICE M SKCTCHCHBHBIC IMOKa3arejii, KOTOPBIC HCIIOJB3YIOT IJId XapaKTCPUCTUKU
KHCJIOTHOCTH IIOYB.

3. Ilepeuncnure BUbI TOYBEHHON KHCIOTHOCTH.

4. Yro xapakTepusyeT akTyajabHasi KUCIOTHOCTb?

5. Kakue nmokaszaTenu UCIONb3YIOT ISl XapaKTePUCTUKU AKTYyaJIbHON KUCIOTHOCTH?

6. HazoBuTe MeTONBI ONIPEEIICHNS AKTyalIbHOM KUCIOTHOCTH.

7. Kakyie KOMIIOHEHTBI CO3/1aI0T aKTyaJbHYIO KUCIOTHOCTh IIOYBEHHOTO

pacTtBopa? Brienure riaBHbI KOMIIOHEHT.

8. OT 4ero 3aBUCUT KOJIMYECTBO YTOJIBHON KUCIOTHI B IOYBEHHOM pacTBope?

9.Kak paccunrars konnuectBo CO2 B pacTBOpE, €CJIM U3BECTHO €T0 COAEPIKAHUE B BO3LyXe?

10.Hanumute ypaBHEHHE peaklMU JUCCOUMUAIIMN YTOJbHOW KUCIOThI. 3aMUIIUTE KOHCTAHTHI AUCCOIUALINHT
JUTSI KQXKI0W CTYTICHHU TUCCOIIMAIINH.

11.Kak omnpenensror 0OMEHHYIO KHCIIOTHOCTh, KAKUMH HOHAMH OHa 00ycCIIOBIeHA?

15



16
12.Kakoil MOH, MPEHMYIIECTBEHHO, CO3aeT OOMEHHYIO KHCIOTHOCTh T'yMYCOBBIX TOPHU30HTOB, KaKOW -
MaJOryMyCOBBIX TOPU30HTOB?
13.Kak onpeaensoT ruipoIMTHIECKYI0 KUCIOTHOCTh? KakuMu noHamu oHa oOyciioBieHa?
14.Hanumute peakuyu onpeaeaeHus ruIipoIMTHYECKON KUCIOTHOCTH.
15.J1aiite onpeneneHue o0Iel TOTEHITUATBHON KUCIOTHOCTH, pH-3aBUCUMON KUCIOTHOCTH.
16.Kakne KOMIIOHEHTHI y4acTBYIOT B (HOPMUPOBAaHUH HEOOMEHHOM KUCIOTHOCTH?
17.0cHOBBIBasICH HAa PeaKLUAX 0OMeHa, OOBSICHUTE, TOYEMY BeTUUYHMHA
THAPOIUTHYECKON KHCIIOTHOCTH OO0JIbIIIe OOMEHHOM.

18 .Ilepeuncaure criocoObl METUOPAIIUH KHCIIBIX MTOYB.

Tema 4. Opranuueckoe BeIeCTBO MOYBHI.

1. Ponb opraHryuecKkoro BemecTBa Mo4Bbl B IOYBOOOPA30BAHUH.
2. VICTOYHHMKYN OpTraHUYECKOTO BEIIECTBA B [TOYBAX.
3. Kakue xumuueckue coequHeHHs nMpeolnasaloT B pa3HbIX BUAAX MCTOYHUKOB OPraHUYECKOTO BELIECTBA
TOYBBI?
4. Yto Tako€ HOMEHKJIaTypa OpraHM4YeCKUX BEIIECTB MOYBBI?
5. Ilepeunicriure OCHOBHbIE HOMEHKJIATYPHbIE TPYIIBI OPraHUUECKUX BEIIECTB MOYBHI.

6. Uto takoe rymyc?

7. Uem o0O0OycliOBI€Ha HEOOXOAMMOCTH BBIIEICHHUS TPYMI «CHenu(pUUecKre TYMHHOBBIC BEIIECTBA» H
«Hecnenupuueckne CoeNMHEHUs» B COCTaBe rymyca?

8. Kakue BeriecTBa OTHOCATCS K TPyIIe HeCeM(PUISCKUX COSTUHEHUH rymyca?

9. Yto Takoe T'yMHH, KAaKOB €r0 COCTaB?

10. JlaiiTe onpeneneHne NOHITHS «TYMYCOBbIE KUCIIOTh. Ha kakue rpynmnsl ¥ Kak
OHU TIO/IPA3ACIISIIOTCS?

11. Kakne XuMU4eCcKre JIEMEHTHI BXOJISAT B COCTaB TYMHHOBBIX U (DYJIIbBOKHCIIOT?

12. HazoBuTe CpeIHECTAaTUCTUUECKHE TIPEIEIIbl COIEPKAHUSI OCHOBHBIX AJIEMEHTOB
B COCTaBE T'YMUHOBBIX KHCJIOT (B MaCCOBBIX IIPOLIEHTAX).

13. HazoBute cpeiHeCTaTUCTUUECKHE TIPEIEIIbl COIEPKaHUSI OCHOBHBIX AJIEMEHTOB
B COCTaBe (QyILBOKUCIIOT (B MAaCCOBBIX MIPOIEHTAX).

14. HazoBute npyrue (He MacCoBBI€) CITOCOOBI BEIPAKEHUS SJIEMEHTHOTO COCTaBa
TYMYCOBBIX KHCJIOT.

15. Kakue aromHbIe (MOJIBHBIC) OTHOIICHUSI PACCUUTHIBAIOT JIsl TYMUHOBBIX U (DYJTbBOKHCIIOT?

16. Kakyro nHGOpMAINIO O CTPOCHUH TYMHUHOBBIX M (DYJIbBOKHUCIIOT MOYKHO TMOJIYYHUTh, UCTIONB3YsI aTOMHBIC
(MOJIbHBIE) OTHOILIECHHUS?

17. Ha3oBUTE OCHOBHBIC CTPYKTYPHBIE (DpAarMEHTHI, BRICBOOOXKIa€MbIE U3 TYMYCOBBIX KHCIIOT B PE3yJIbTaTe
KHCJIOTHOTO THAPOJIHN3a

Tema 5. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI U PEKUMBI B TTOUBAX.
1. CymiecTByeT Jid OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIN MOTEHIIMAN B MIOYBE WJIM OH BO3ZHUKAET BO BPEMsI
U3MepeHus?
2. Uto oTpaxkaeT OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIN MOTEHIINA B TIOYBE?
3. Kakue okncanTenbHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI TPOTEKAIOT B ITOYBE?
4. MoryT 11 NpOoTeKaTh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B
XOPOIIIO a3pUPYEMBIX MTOYBAX, TAKMX KaK YEPHOZEMBI?
5. nyT nu peakuuy OKHCICHUS B Tpoliecce TyMycooOpa3oBaHus?
6. O6s13aTeTbHOE YCIIOBHUE OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX peakiuii (mo Hukombckomy).

7. Hanumute TepMOAMHAMHYECKOE ypaBHEeHHE HepHceTa Mg OKMCIUTEIbHO-BOCCTAHOBUTEIIBHON peakinu
B pacTBOpE.
8. Hanumure ypaBHenue HepHcra, B KOTOpOM paccMaTpUBarOTCsl KOHIEHTPALUY, @ HE aKTUBHOCTH HOHOB.
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9. Hamumure ypaBHeHue HepHcTa 111 OKMCIHMTENIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMi, B KOTOPBIX
y4acTBYET MIPOTOH.
10.Yemy paBeH HOpMaJIbHBIHN (CTaHAAPTHBIN) MOTEHIIMAT OKUCIUTEIBHO-BOCCTAHOBUTEIbHON CUCTEMBI?

11.Yemy paBeH HOpMaJbHBIN (CTaHIAPTHBIN) MOTEHIIMAN CHUCTEMBI, €CIM B PEAKIMH y4acTBYET MPOTOH?
Uemy nmomkHa OBITH paBHA aKTHBHOCTH ITPOTOHA?

12.B 4em 3akiroyaercsi OTIINYUE TEPMOIMHAMUYECKOTO CTaHIAPTHOTO

(HOpMaIBHOTO) TIOTEHIMANIA OT KaXYIIEroCsl CTAaHIaPTHOTO MOTeHIIHAaa?

13.Yemy paBeH (hopMaIbHBIN MTOTSHITHAT OKHCIUTEIbHO-BOCCTAHOBUTEILHON CHCTEMBI?
14.TaitTe onpeaeneHne OKUCIUTEIbHOMN (I BOCCTAHOBUTENIbHON) €MKOCTH TOYBBI.
15.Ha3oBuTe OCHOBHBIE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE TIAPHI, CONIEPKALIIECS B TIOUBE.
16.KakoBa poib KUCIOPOAA, COAEPIKAIIETOCS B IOUBEHHOM PacTBOPE, BOAE
U TIPOYKTaX KU3HEAESITEIbHOCTH MUKPO(IOPHI?

17.0T uero 3aBucsAT rpannusblie 3HaueHuss OBII B nouse?

Tema 7. OT60p OO MOYBEI. MeTOIBI BCKPHITHS TTPOO TTOYBBI. METO/IBI KOJTUYECTBEHHOTO OTIPEICICHUS
IPU XMMHYECKOM aHaJu3€e MOYB.

MeTonb!l BCKpBITHS TIOYB.

1. Kakue cymiecTByroT TpeOOBaHUS K METOAAM Pa3IOkKEHHsI TOUBHI /711 BAJIOBOTO aHaIn3a’?
2. Kakue cymecTByIoT CriocoObl pa3ioxKeHus: OUB?

3. C 4eM CBsI3aHO CYIIIECTBOBAHHME HECKOJIBKHUX PA3IMYHBIX CITIOCOOOB Pa3IOKEHUS MOYB?

4. KakuMu MeToJaMH BO3MOXKHO OIIpEJesIeHHE BajOBOTO COCTaBa TBEPABIX IMOYBEHHBIX MPoO 0e3 ux
IIPEBAPUTEIBLHOTO PA3I0KEHUS?

5. Yro Takoe craBiCHUE TOYBEI?

6. Kakue ycioBust HEOOX0UMO COOIIONAThH TIPH MPOBEACHUH CIUTABICHHSI TIOYBBI?

7. Kakue XuMu4eckre peakiiuu IpOUCXOST NP CIUIABICHUH MOYBBI?

8. UTo HA3BIBAIOT CIICKAHUEM ITOYBEI?

9. Kakue BelecTBa UCONb3YIOT I CIIEKAHUS IOYB?

10. Kak ocyiiecTBisitoT ciekanue mouBbl? Kakue mporecchl MpOUCXOAsT PU CIIEKaHUU MTOYBbI?

11. Jlns onpeneneHuss KaKUX XMMUYECKUX 3JIEMEHTOB Yallle BCETO UCIIONB3YIOT PA3IOKEHUE CIUIABICHUEM
WM CTIEKaHuEeM?

12. Kak npuroraBiMBaroT BOIHYIO BBITSKKY? Kakue BbIBOIBI MOXKHO ClieaTh 11O BHEUIHEMY BUIY BOJHOM
BBITSIKKU?

13. KakoBbI HEIOCTATKA METOIa BOAHOM BBITSKKU? KaKOBBI JOCTOMHCTBA METOIA BOAHON BEITSKKH?

14. Kak 3aBHCHUT OT pa3BeleHHs (OT COOTHOIICHHS TI0YBA:BOAA) M3BJICUCHHE JIETKOPACTBOPUMBIX U
TPYAHOPACTBOPUMBIX COJICH?

15. Kakue mpouecchl COMyTCTBYIOT PACTBOPEHHUIO JIETKOPACTBOPUMBIX COJIEM MPH TMOJTYYECHHH BOIHBIX
BBITSKEK?

MCTOI[LI KOJMYCCTBCHHOI'O OMPCACIICHUS IPpU XUMHUYCCKOM aHAJIN3C ITOYB.

1. KakoBbl OCHOBHBIE 00JACTH MPUMEHEHHS KIACCHYCCKUX XMMHYECKUX M MHCTPYMEHTAJIBHBIX METOJOB
KOJIMYECTBEHHOTO aHaan3a?

2. Kakue cymecTByIOT KpUTEpHUH BIOOpA METO/1a KOJIMYECTBEHHOTO aHan3a?

3. KakoBbI OCHOBHBIE IPEUMYILIECTBA U HENOCTATKU KIACCUYECKUX XUMUYECKUX U
MHCTPYMEHTAJIbHBIX METOZO0B KOJMYECTBEHHOT0 aHanu3a?

4. KakoBa 005acTh NIpUMEHEHHS TPAaBUMETPHUECKUX METOAOB B XUMUUECKOM aHAJIN3€E MOUB?

5. W3 KakuX 3TarnoB COCTOUT I'PaBUMETPUUECKHUI aHATU3?

6. Uto Takoe ocaxxgaemas U rpaBUMeTpuyecKkast popMbl U Kakue TpeOOBaHUS K HUM MPEIbSIBISIOT?
7. Ha yeM OCHOBaHbI TUTPUMETPUUYECKNE METObI aHATU3a?

8. Kakue cymecTBy0T pa3HOBUIHOCTH TUHTPUMETPUUECKUX METOOB?

9. Uto Takoe KOHEYHAs! TOYKA TUTPOBAHMS M KaK €€ MOXKHO 3a()UKCUPOBAThH?



10. Kakum TpeGoBaHUAM JIOJKHA OTBEYATh PEAKLUsl, IPOUCXOSIIAS IPH TUTPOBAHUN?
11. Kakue cymecTBYOT cliocOObI MpoBeeHUsT TUTpoBaHus? Korma oHM UCTIONB3YIOTCS ?
18. Ha ueM 0CHOBaHBI IEKTPOXUMUYECKUE METOIbI aHanu3a? Kakue
ANIEKTPOXUMHUYECKHE METO/IbI HCIIONB3YIOT B XUMUYECKOM aHaJIU3€e MOUB?

19. KakoBbI JOCTOMHCTBA U HEAOCTATKU MOTEHIIMOMETPUYECKUX METOJIOB
XMMHUYECKOTO aHajan3a Mo4B?

20. Kakue anekTpozs! AJi11 NOTEHIMOMETPUUECKUX U3MEPEHUI IPUMEHSIOT B
XUMHUYECKOM aHaJIn3e MouB?

21. Kak ocymiectBisieTcst KaauOpoBKa HOHOMETpa U BBIIOIHEHUE u3Mepenus pH?

22. Ha yem 0CHOBaHbI BOJIBTAMIIEPOMETPUUECKHE METOJIbI aHaJK3a?

23. KakoBbl JOCTOMHCTBA U HEJOCTATKU BOJIETAMIIEPOMETPUUECKUX METOIOB
XMMHUYECKOTO aHajan3a Mo4B?

24. Jlns onpeneneHus Kakux I0Ka3aresied XMMUYECKOTO0 COCTOSIHUS IT0YB

UCIOJIB3YIOT KOHAYKTOMETPHUUECKHE METO/IbI aHaIn3a?

25. Ha ueM OCHOBaHBI M JJI YEr0 HCHOJB3YKOTCS B XMMHUYECKOM aHAIU3€ IOYB KYy-JIOHOMETPUUYECKUE
MeTO/IbI?

26. Ha yeM ocHOBaHBI CIIEKTPAJIbHBIE METO/IbI aHAJIU3a?

27. Ha xakue TpyIIIbl U N0 KAaKUM MPUHIUIIAM JIEJISATCS CIEeKTpajJbHble METOMbI,
HCIOJIb3yEMbIE B XUMUYECKOM aHAJIN3€E M1OYB?

28. Iyt 4ero UCrosb3yrT METO MOJIEKYISIPHOUN CIIEKTPO(POTOMETPUHM B XUMUUYECKOM aHAJIH3e TTOYB?
29. KakoBo ycTpOHCTBO CIEKTPO(HOTOMETPOB JJIsI MOJICKYJISIPHON
cnekrpodoromerpun? B uem oTimune cieKTpopoToMeTpoB OT POTOKOTOPUMETPOB?
30. KakoBbl mpaBmiia paboThl Ha CieKTpodoTomeTpax?

30. KakoBbI mpaBmiia paboThl Ha ciekTpodoTomeTpax?

31. Ha uem ocHOBaHBI METO/IbI AaTOMHO-3MHUCCHOHHOH crieKTpodoTomMeTpun?

32. Kakue BapuaHThl aTOMHO-3MHCCHOHHON CTIEKTPO(POTOMETPHUH HCIIOJB3YIOTCS B XUMHUYECKOM aHaJIU3e
noyB? Kakue nCTOYHUKHU BO30OYKICHHS aTOMOB IPUMEHSIOTCS B 3TUX BapHaHTax?

33. Jlna wero ucnonb3yercs Meton (poromerpun mamenn? KakoBbel €ro J0CTOMHCTBA U HEAOCTATKHU?
34. KakoBo ycTpoiicTBO 1 npaBuia pabOThI Ha MIIaMEHHOM (hoToMeTpe?

35. KakoBBI JOCTOMHCTBA U HENOCTATKH aTOMHO-2MHUCCUOHHON

CHeKTPOo(HOTOMETPUH C BO3OYKICHHEM B AIEKTPUICCKON AyTe UIU B HICKPOBOM paspsae?

36. KakoBO yCTpOMCTBO TJIa3MEHHOM TOPEIKU?

37. B 4eM 3aKJII04aroTCcs 0COOCHHOCTH M OTIIMYHSI aTOMHO-IMHUCCHOHHOM

CHEKTPO(OTOMETPUN C HMHIYKTHBHO-CBSI3aHHOM IUIa3MOM OT JIPYrMX BapHaHTOB aTOMHO- 3MHUCCHOHHOTO
meToxa?

38. Ha yem oCHOBaH MeTO/ PEHTIeH-(PIIFOOPECIICHTHOTO aHaIn3a?

39. KakoBbI TOCTOMHCTBA M HEAOCTATKU METO/Ia PEHTTeH-(DII00PECIIEHTHOTO aHaIu3a?

40. Ha yem ocHOBaH METOJ] aTOMHO-a0COPOIIMOHOM CTIEKTPOPOoTOMETpHH?

41. KaxoBbl IpeuMyIIecTBa U HEAOCTATKH METO/1a aTOMHO-a0COpOIIMOHON

CHEKTPO(OTOMETPUH IO CPABHEHHUIO C METOJJaMU aTOMHO-3MHUCCUOHHOMN cieKTpodoTomeprn?

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3a4era (ITK-6)
1. OcobeHHOCTH MOYBHI KaK 00hEKTa XUMUIECKOTO UCCIICAOBAHUS U TIOKA3aTeIN XUMUYECKOTO COCTOSTHHS
MOYB.
2. DneMeHTHBIH cocTaB mouB. MakTopel, HOPMUPYIONINE FITEMEHTHBIN cocTaB MouB. CIOCOOBI BBIPAKCHHUS
3JIEMEHTHOTO cOCTaBa NouB. Pa30BbIid COCTAB MOYB.
3. Aacopbuus 1 MoHHBIH 00MeH. EMKOCTh KaTHOHHOTO OOMEHA MOYB.
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4. TlouBenHast KHCIOTHOCTb. OCHOBHBIE HCTOYHHKH HOHOB BOAOpOAa B IIOYBax. Bnusune JAUOKCH A
yriiepoaa Ha KUCIIOTHOCTD ITOYB. OpI‘aHI/I‘-IeCKI/Ie KHCJIOTHI KaK HCTOYHUK IMTPOTOHOB B ITOYBAX.

5. @opmbl TIOYBEHHOW KHCIOTHOCTH: aKTyalbHas, OOMEHHas, HEOOMEHHas W THUIPOIUTHYECCKAS.
[Tokazarenn NOYBEHHOM KHCIOTHOCTH. METONbl OINpeaeieHUs] MOYBEHHOW KHUCIOTHOCTH. [loHsTme o
KHUCJIOTHO-OCHOBHOI  OypepHoct mouB. Ilpupoma u Meroisl ompenereHUss KUCIOTHO-OCHOBHOU
OyhepHOCTH MOYB.

6. OpraHuueckoe BEIIECTBO IOYBBI, I'yMYyC, IE€PETHOM, I'YMHHOBBIE BEILIECTBA, OpPraHO-MHHEpAIbHBIC
coeMHEHMs. MICTOUHUKY TOCTYIUIEHUs] OPTaHUYECKOIO BEIECTBA.

7. OKUCIINTEILHO-BOCCTAHOBUTEIILHBIC mponccCChl U PCIKUMBI B ITOYBAX.
8. MI/IKpO3J'IeMeHTBI U TSDKENBIC METAJIBI B IIOYBaX.

9. TexHOreHHOE 3arps3HEHUE NOYB TKENBIMU METAUIaMH. MeTozbl KOHTPOJIE XUMHUYECKOTO 3arpsi3HEHUS
1ouB. PexynbsruBanys 3arpsi3HEHHBIX 110YB.

10. OT60p mpo6 mouBsl. MeToabI BCKPHITUS P00 MOUBHI. Pa3noxeHne mouB KUCIOTaMU.

Paznoxenne mouB cruiaBieHHeM. PasnmokeHWe T10YB  criekaHueM. MuHepanuzanus —(pa3pylieHue
oprannyeckux  BemiecTB). «Cyxue»  cmocoObl. «Mokpeie»  cnocoObl.  MeToabl  W3BIEYEHUs
JIETKOPAaCTBOPUMBIX COJIEH U3 TIOYB.

11. MeTozab! KOMMUYECTBEHHOTO ONPEIEIICHUS TP XMMUUECKOM aHajlu3€ NOoYB. [ paBUMETpUUECKUI METO/.
Turpumerpuueckue metonbl. THCTpyMeHTaNbHBIE METOMBL.: DIIEKTPOXUMHUECKHE (TIOTEHIIMOMETPUYECKUH,
BOJIETAMIIEPOMETPUYECKUN, KOHIYKTOMETPUUYECKHM, KyJIOHOMETPUYECKUI), CHEKTPAJIbHbIE METOABI
(MoieKyssipHast U aTOMHAasi CIIEKTPO(POTOMETPHS).

Tunosble 3aganusa 1 3adera (ITK-6)
OTBeThTE HAa BOIIPOCHI:
1. Kakue cymiecTBytoT TpeOOBaHUs K METOJaM Pa3IOKEHHUsI TIOUBBI JJIsl BAJIOBOTO aHaiu3a’?
2. Kakue cymecTByIoT CriocoObl pa3oxKeHUs OUB?
3. C 4eM CBsI3aHO CYIIIECTBOBAHME HECKOJIBKHUX PA3IMYHBIX CITIOCOOOB Pa3IOKEHHUS OB ?

4. KakuMu MeToJaMH BO3MOXKHO OIIpEJeNIEHHE BaJOBOTO COCTaBa TBEPABIX IMOYBEHHBIX MPoO 0e3 ux
IIPEIBAPUTEIBLHOTO PA3IOKEHUS?

5. Yo Takoe CIUIaBICHUE ITOYBBI?

6. KakoBbl OCHOBHBIE 00JIACTH MPUMEHEHHSI KITACCUYECKUX XMMHUYECKUX U HHCTPYMEHTAJIBHBIX METOIOB
KOJIMYECTBEHHOTO aHaan3a?

7. Kakue cyImecTByIOT KpUTEpUH BBIOOpA METO/Ia KOJTUISCTBEHHOTO aHan3a?

8. KakoBbI OCHOBHBIE PEUMYIIECTBA U HEJOCTATKH KJIACCUYECKUX XUMUUECKUX U
MHCTPYMEHTAJIbHBIX METOI0B KOJINYECTBEHHOTO aHaIn3a?

9. KakoBa 061acTh IpUMEHEHHUS TPABUMETPHUECKUX METO0B B XUMHUUECKOM aHAJIN3€E MOYB?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

[K-6 JleMOHCTpUpyeT 3HAHUE MOHSATUHA, TEPMUHOB U  CUCTEMBI
MoKa3arejaed XMMUYECKUX CBOMCTB IOYB U XMMUYECKHUX MOYBEHHBIX
MpOLIECCOB. 3HAET W MPUMEHSET METOJIbl XUMHUYECKOTO U
(U3UKO-XMMUYECKOTO  aHallM3a T0YB, a TakkKe MpueMaMu
HHTEPIIPETALUU PE3YIIBTATOB

«3a4TCHO»
(50 - 100 6anoB)

I1K-6 He 3HaeT nmoHATHIA, TEPMUHOB U CUCTEMBI [TOKA3aTelIed XUMHYECKUX
CBOMCTB I104YB ¥ XUMUYECKHUX IOYBEHHBIX Mpolueccos. He 3Haer u He
crocoOeH TMPHUMEHATh Ha TPAKTHUKE METONbl XHMHUYECKOTO U
(U3NKO-XMMUYECKOTO ~ aHaiM3a  IOo4YB, a  TakXke  IpUeB
HMHTEpIPETALUU PE3YJIbTaTOB

«HE 3a4TCHO»
(0 - 49 GannoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)



5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHABHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX ISl OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPATYPHI;

- TIPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI I10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Burgoposuu B.U., Bepsekuna H.B., lllyouna A.T. IIpakTukym mo XumMudeckoi sxonoruu (atmocdepa,
ruapo- u autocdepa). - Tam6os: 1U3zn-so [lepmuna P.B., 2007. - 263c.

2. Xaxanuna T. U., Hukutuna H. I, Iletyxo U. H. Xumus okpyxaromieit cpesl : YueOHUK AT BY30B. -
nep. u 101; 3-¢ u3a.. - Mocksa: FOpaiit, 2021. - 233 c. - Tekcr : anexrponnsiii / 95C «FOPANT» [caiir]. -
URL: https://urait.ru/bcode/468375

3. Tonposckas JI. @. XuMmus okpyxarorei cpesbl : y4eOHHUK A CTYACHTOB. - 3-¢ u31.. - M.: Mup, bunowm.
JlaGoparopwus 3nHanui, 2008. - 295 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Tapacenko E. B., llenucoa O. H. ®u3nko-xMMUYECKUI aHATU3 MOYB : JIAOOPATOPHBIN MPAKTUKYM. -
Womkap-Ona: IToBOMKCKMI TOCYIapCTBEHHBIH TeXHONormueckuii yausepeurer, 2017. - 56 c. - Tekcr :
sanektpoHusii  //  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=476515
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6.3 VlHble HICTOYHUKMU:
1. DnekTpoHHas OMOIMOTeKa yueOHUKOB AJ1s By30B - http://4du.ru/

2. DmnexktpoHHas OubOnuoreka dakynpreTa [louBoBegenuss MIY wum. M.B. JlomoHocoOBa -
http://www.pochva.com/?content=1

3. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Abby FineReader 10.0

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponno-6ubnuoreunas cuctema. — URL: http://www.iprbookshop.ru

2. Hayunas onekrtponHas Oubnuorexka Poccuiickoit akamemunm — ectectBozHanui. —  URL:
https://www.monographies.ru

3. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru
4. Poccuiickas HarmoHanbHas 6ubnuoreka. — URL: http://nlr.ru

5.  VYuuBepcurerckas  OuOnuoTreka  OHJAMH:  3JEeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

6. ObC «YnuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
7. OnexrponHas 6ubimuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

8. DnexrponHas 6mbmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

9. KOpaiit: anekTponHO-0MbONMHOTeUHas cucrema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.
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