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1 BBenenue

PaGouas mporpamma u ¢GOHI OLIEHOYHBIX CPEACTB MUCHUILUIUHBI «DU3UKO-XUMUYECKHE
METOBI aHAIN3a» COCTABICHBI B COOTBETCTBUU C TPEOOBAHUAMH (PellepaIbHOTO TOCyIapCTBEH-
HOTO 00pa30BaTEIBLHOTO CTaHJAPTa, YTBEPKIASHHOTO Mpuka3zoM MuHoOpHayku Poccuiickoit de-
neparmu ot 25.05.2020 Ne 680, 1 0cHOBHO#M MpodecCHOHATBFHON 00pa30BaTeIbHON MPOTrpaMMBI
MoAroToBKH «be30macHOCTh KU3HEACSITENFHOCTH B TEXHOC(EpEe» M0 HAIIPABICHUIO MOJTOTOBKU
«20.03.01 TexHnocdepHast 6€30MaCHOCTHY.

3amaun JUCHUILINHEI

OcBoeHne TEOPHUU MHCTPYMCHTAJIbHBIX METOJ0B aHaIu3a U an06peTe-
HHUC HABBIKOB CaMOCTOATEIIBHOT'O OIIPCACIICHNA KAUCCTBECHHOI'O U KOJIN-
YECTBCHHOI'O XUMHUYCCKOI'o CoCTaBa BEIICCTB.

OcHoBHbIE pa3aesl /
TEMBI TUCITUIUINHEI

CHEKTpOCKOHH'—IeCKI/Ie METOAbI
3J'IeKTp0XI/IMI/I‘leCKHe METOJAbI aHAJIHU3A

Xpomartorpadpuveckue MeTOAbI AHATHU3A

JApyrue GU3HKO-XMMHYECKHE METOAbl aHAIU3A

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO TUCIHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU /I0CTHKEHHUS KOMIIeTeHIN i

[Iponiecc n3yueHust qUCUUIUIMHBL «DU3UKO-XUMHUECKUE METOJbl aHAJIM3a» HaIpaBJIeH
Ha (opMupoBaHue cieayonmx KomrnereHnuid B cootBerctBun ¢ @PI'OC BO u ocHOBHOI 00pa-
30BaTeILHON porpaMmoii (Tabnuma 1):

Ta6Jmua 1- KOMHCTCHHI/II/I U MHAUKATOPHBI UX JOCTUIKCHUS

KO,Z[ 1 HAMMCHOBAHHC
KOMIICTCHIIU

I/IHI[I/IKaTOpI)I JOCTHIXKCHUA

[Inanupyemble pe3ynbTaThl
00y4eHHUs N0 JUCIUIIINHE

O6menpodeccuoHaabHbIE

OIIK-1 Cnocoben
VYUTHIBATh COBpPE-
MEHHBIE TeHICHIIUN
Pa3BHUTHS TEXHUKH H
TEXHOJIOTHH B 00Ja-
CTH TeXHOC(]epHOH
0€30ITaCHOCTH, U3MeE-
PUTEIBHON U BBIYMC-
JTUTENbHON TeXHUKH,
MH(OPMALIMOHHBIX
TEXHOJIOTHI MIPH pe-
IICHUH TUTIOBBIX 3a-
7a4 B 00J1aCTH Mpo-
(deccuoHanbHOM nes-
TEeIBHOCTH, CBSI3aH-
HOU C 3aIlUTON
OKpY>Kalollen cpebl
u obecrnieueHueM 0e3-
OIACHOCTH YeJIOBEKa

OIIK-1.1 3HaeT coBpeMEeHHbIE TEH/IEH-
AW PA3BUTHS TEXHUKH ¥ TEXHOJIOTHHA B
obractu obecriedeHus TexHochepHon
0€301acHOCTH, COBPEMEHHBIE TeHICHIIUN
BBIYHCITUTEIILHON TEXHUKH, HHPOpMAIH-
OHHBIX TEXHOJIOTHH B CBOEH mpodeccuo-
HaJILHOH JesTEIbHOCTH

OIIK-1.2 YMeeT UCTIOIB30BaTh BEIYUCITH-
TENbHYIO TEXHUKY U UH()OPMAIIMOHHBIE
TEXHOJIOTHH B 00JIACTH 00€CTICUCHUSI
TexHOC(EpHOU OE30MaCHOCTH; OTpe/e-
JISTh TTApaMeTPhI OMACHBIX M BPEIHBIX
BO3JIEMCTBUN TEXHOJIOTUYECKUX U TTPOU3-
BOJICTBEHHBIX ITPOIIECCOB; BBISBIATH Oa-
30BBIC 3aKOHBI M 3aKOHOMEPHOCTH Pa3BU-
THUSl HAYKH B 001acTH TexHochepHoii 6e3-
OIMaCHOCTH

OIIK-1.3 Biameer HaBBIKAMH CTPYKTY-
pUpPOBaHUs 3HaHUM; IPABUILHOTO BHIOO-

3HaeT TeoOpeTHIECKHUe OcC-
HOBBI KAYECTBEHHOI'O aHa-
JM3a BELIECTB; CeunuKy
OCHOBHBIX METOJI0B KOH-
TPOJISA ChIPbSI U TOTOBOU
IPOJYKIIMH; TEOPETUUECKUE
OCHOBBI KOJTMYECTBEHHOTO
aHaym3a.

VYMeeT xapakTepu30BaTh
CBOMCTBA COeIMHEHNH Ha
OCHOBE UX XMMHUYECKOI
(bopMyIbI U CTpoe-

HUS; IPOBOUTS J1abopa-
TOPHBIE UCIIBITAHUS CMO/IE-
JIMPOBAHHBIX CHCTEM.
Bnaneer meronamu teope-
TUYECKOTO UCCIIEI0Ba-
HUS; METOJaMU UJIeHTUU-
KalliU COCTUHEHUN.




pa cpeAcTB, cocO00B ¥ METO/I0B ITPHUHS-
THSI PELLICHUI; BJIAJICHUE TEXHUKOU U
TEXHOJIOTUSIMH B 00JIaCTH 00eCTIeYeHUs
TexHOC(epHOi 0e30MacHOCTH; BIIAJICHUE
BBIYHMCIIUTEIILHON TEXHUKON 1 HH(pOpMa-
[IMOHHBIMU TEXHOJOTUSMH B CBOEH IpO-
(eccnoHaBbHOM IESITEbHOCTH

3 MecTo AuCHUNIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

Juctumnnmna «Du3nko-xuMudeckue METO bl aHalInu3a» u3ydyaeTcs Ha 3 Kypce, 5 ceMecT-
pe.

JuctumimHa BXOAUT B cocTtaB Oioka 1 «Jlucuuminael (MOIyNN)» U OTHOCHTCS K 0a3o0-
BOM 4acTH.

Jl711 OCBOEHUS TUCHUIUIMHBI HeOOXOIUMBI 3HAHUS, YMEHHSI, HABBIKU U / WM OTBIT MPaK-
THUYECKOW JICATEIBHOCTH, CHOPMUPOBAHHBIC B MPOLECCE M3YUYCHHS TUCUUILTHH / TPAKTHK:
«MHOCTpaHHBIN A3bIK», «Marematukay, «XuMus», «CpencTBa aBTOMAaTU3UPOBAHHBIX BbIYKCIIE-
Huity, «Mmxenepnas rpapuka B CAD-cucremax», «Teopusi BeposTHOCTEH W MareMaTuyecKas
cTaTucTUKa», «MarepuanoBeaeHuey», «MeTponorus, cTanaapTuzanus u cepruduxanusy, «du-
3uKay, «[eXHOIOruu Co3IaHus U TPOJIBUKECHHUS CAUTOB ((haKyIbTaTHB).

3HaHUS, YMEHUA U HaBBIKH, cPOPMHUpPOBAHHBIC MPU W3YYCHUM TUCHUILTUHBI «DU3UKO-
XUMHUYECKHE METOJbl aHalu3a», OyAyT BOCTPeOOBaHbl IPU U3YYEHUU MOCIEAYIOIIUX JUCLU-
winH: «MHbopMallnoOHHbIE TEXHOJIOTHH B YIPABICHUU Cpenoil oOuTanus», «CUCTEMBbI 3aIIUThI
Cpelbl OOUTaHUSI.

JucuumnnuHa «DU3nKo-XxuMU4Yeckiue METOIbl aHAJIM3a» B PaMKaX BOCIHUTATEIbHON pado-
ThI HaNpaBjieHa Ha (POPMUPOBAHKE Y OOYUAIOUINXCS YMEHUS apI'yMEHTUPOBATh, CAMOCTOSITEIILHO
MBICJIMTh, Pa3BUBACT TBOPUYECTBO, MPOGECCHOHAIBHBIE YMEHUS WU TBOPUYECKU Pa3BUTON JIMY-
HOCTH, CHCTEMbl OCO3HAaHHBIX 3HAHUI, OTBETCTBEHHOCTH 3a BBINIOJIHEHHE Yy4YeOHO-
IIPOU3BOJICTBEHHBIX 3aJaHUH U T.JI.

4 O0beM AUCHMILIMHBI (MOYJIs) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIN4eCcTBa
aKaJeMHYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aloImuXxcsi ¢ NpenoaaBa-
TesieM (110 BUIAM Y4eOHbIX 3aHATHI) U HA CAMOCTOSITEIbHYI0 PadoTy 00y4arouuXxcs

O61mas TpyaoeMKOCTh (00beM) AUCHUIIINHBI cocTaBmsieT 3 3.e., 108 akaz. yac.
Pacnipenenenuie oobeMa AMCUMITIMHBI (MOIYJIS) MO BUAAM Y4E€OHBIX 3aHATUN MpPECTaB-
JICHO B TaOuIIE 2.

Tabmuna 2 — O0beM AUCIUTUTMHBI (MOYJIS) TI0 BHJIAM YIE€OHBIX 3aHSATHI

O0BEM TUCIIAILINHEBL Bcero akagemu-
YCCKHUX YacoB

OO6m1ast Tpy10€MKOCTh TUCIIUTTAHBI 108

KoHTakTHas ayquTopHas padoTa odyyarommxcs ¢ npenogasaresem (mo | 28
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHSATHUS JIEKIIUOHHOTO THNA (JICKIIUA W WHBIC y4eOHBIC 3aHATHS, mpeay- | 12
CMaTpHBAOIIUE MTPEUMYIIECTBEHHYIO Tepeady ydeOHoi nHpopMamuu me-




JArOrHYeCKUMH PaOOTHUKAMH )

3aHAITHSI CEMMHAPCKOIr0 THNA (CEMHHApPBI, IPAKTUYECKUE 3aHATUSA, IIPaK-
TUKYMBI, JJaOOpaTopHble pabOThl, KOJUIOKBUYMbI U WHBIE aHAJIOTWYHbIE 3a-
HATHS)

16

CamocTosiTesibHas padoTa 00y4aloUMXCcs U KOHTAKTHasi padoTa, BKIIIO-
yaroniasi TPYMNIOBbIE KOHCYIbTAIlMU, WHAMBUAYAJIbHYIO pabOTy 00ydaro-
LIIUXCSl C MpernojaBaTesiMU (B TOM YHUCJIE HHAMBUAYaJIbHbIE KOHCYJIbTa-
1IN ); B3aUMOJICHCTBHE B JIEKTPOHHOW MH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

80

IIpomexyTouHas aTTecTanus 00ydarouxcst — 3a4eT ¢ OLEHKON

5 Coaep:xkanue THCHUILTHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiamM)
€ YKa3aHHeM OTBeIEeHHOT0 HA HUX KOJIHYeCTBAa aKaleMUYeCKUX YaCOB M BU0B y4eOHOii

padoThI

Tabnuma 3 — CTpykTypa u cofepaHue TUCIUIUIMHBL (MOJTYJIs)

HanmenoBanue pa3znenos, TeM U ColepkKaHUE Bunpl yaeOHOW paOOTHI, BKITIOUAsi CAMOCTOSI-
MaTtepuana TENBHYIO Pa00Ty 00YJAIOIIUXCS B TPYAOCM-

KOCTb (B yacax)

KonTaktHas pabora mperoaaBares ¢
o0y4armuMucs

Jlex- | Cemunapckue

1007051 (mpakTuye-

CKHE 3aHs-
THSA)

JlaGopatop-
HBIC 3aHATUA

CpP
C

CﬂeKTPOCKOHI/I‘IeCKHe METOAbI.

CrniekTpocKOnMYeCcKue MeToAbI 4
Imuccuonnslit cnekmpanbHolil aHa-
au3. Abcopoyuonnan cnekmpocKko-
nus. CnekmpockonuuecKkue memo-
ovl. JIlomunecyenmmble Memoovl

3a. Peppaxmomempuueckuii memoo.

HUK-cnekTpockonus

Pedpaxromerpus

3HeKTp0XHMH‘IeCKHe METO/Jbl aHAJ/IN3A.

JIeKTPOXMMHUYECKHE METOAbl AHAJIN3A. 4
Ilomenyuomem-

pus. Konoykmomempus. Memoowt, ocnosan-
Hble Ha I1eKmpoau3se.

pH-meTpus




Konaykromerpuyeckoe THTPOBaHUE 4

XpomaTtorpajpuyeckue MeTOAbI AaHAJIN3A.

XpomaTtorpadguyeckne MeTOIbI AHAJIN3A. 2
Teopemuueckue ochogbl Xxpomamozpaghuu.
IIpumenenue xpomamozpaghuueckux memooos.
Copbenmul, nocumenu. Pacmeopumenu, npo-
ABUMENU 8 XPOMAMO2PAPULEeCKOM AHATU3E.

I[pyrne (1)I/I3I/IKO-XI/IMI/I‘le(:KI/Ie METO/JbI aHAJIN3A.

Apyrue pu3nko-xuMu4ecKue MeTOAbl AaHAJIN- 2
3a.

Jughgpepenyuanvro-mepmunecxkuti memoo.
OIIP, AMP-memoowvi, mepmomempuueckoe

mumpogaHue.
TepMuueckuii aHaau3 2
Texkymmii KOHTPOJIb
IHoaroroBka 40
HUTOI'O no aucuumiinmne 12 16 40

6 BHeayauTopHasi caMoCTOsITe/IbHAsA padoTa 00y4aroluxcs Mo JUCHUILIUHE (MOAY-
JI10)

[Ipu nymaHupOBaHUU CaAMOCTOSITENLHON pabOThl CTYIEHTY PEKOMEHAYETCSI pyKOBOJICTBO-
BaThCsI CIICYIOINM PACTIPE/IeTICHIEM YacoB Ha CaMOCTOSTENbHYO padoTy (Tabnuna 4):

Ta6Jmua 4 — PCKOMCHI[yCMOe pacnpeaciiCHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KomnoHeHTBI camocTOsITeIbHON PadoThI KosmmuecTBo yacos

BrimmonHenne ortdera M oAroToBKa K 3amute PI'P 40

7 OueHoYHbBIE CpeICTBA /I NIPOBeeHNs TeKYIero KOHTPOJIsl U POMeKYTOYH O
arrecTaly 00y4aloIMXcs 10 JMCUHUILIMHE (MOLYJII0)

(DOHI[ OICHOYHBIX CPCACTB IJIA MPOBCACHHUA TCKYILIECTO KOHTPOJIA YCIIEBACMOCTH W IIPO-
MEXYTOYHOM arTectanuu npeacrasieH B [Ipunoxenun 1.

IToHBIA KOMITJIEKT KOHTPOJBbHBIX SajlaHI/II\/'I HJIM MHBIX MaTCpuajioB, HeO6XO}II/IMBIX I
OLIEHUBAHMS PE3y/IbTaTOB O0yYEHHs MO AUCHUIUIMHE (MOIYIIO), MPAaKTHUKE XpaHUTCS Ha Kaden-
pe-pa3zpaboTunke B OyMakKHOM U 3JI€KTPOHHOM BHJIE.

8 YueOHO-MeTOAMUYECKOE M HMHPOPMALIMOHHOE 00ecTieYeHre TUCIHIIMHBI (MOITYJIs)
8.1 OcHoBHas JUTEpaTypa

Banosa (Konsutosa), B. JI. AHanutrueckast XuMust 1 GU3NKO-XUMHUIECKHAE METO Il aHAIH-
3a : mpaktukyM / B. JI. Banosa (Konsiiosa), E. U. TTapmuna. - 2-e u3f., crep. - Mocksa :
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N3narenscko-Topropas koproparus «Jlamkos u K°», 2020. - 198 c. - ISBN 978-5-394-
03528-9. - Tekcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/1092964
(mara obpamenus: 17.12.2021). — Pexxum rocTyrma: mo moAmnucke.

Banoga (Kombeutosa), B. [. ®u3nko-xuMu4ecKre METO bl aHau3a : mpaktukym / B. J1.
Banosa (Kombutosa), JI. T. A6ecaaze. — 2-e uzz., crep. - Mocksa : M3garenscko-

2 Ttopro.as koprioparus «/Jlamkos u K°», 2020. - 220 c. - ISBN 978-5-394-03534-0. - Tekct
: anextpoHHbIit. - URL: https://znanium.com/catalog/product/1092950 (nata oGparieHus:
17.12.2021). — Pesxum g0CTyIa: 10 MOIITUCKE.

Kpumragosuy, B. Y. @usuko-xumudeckre Metoasl uecnenosanus / Kpumraposuu B.U. -
Mockaa :JlamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - TekcT : 2JIeKTPOHHBIH. -

3 URL: https://znanium.com/catalog/product/513811 (mata obpamenwus: 17.12.2021). — Pe-
UM JIOCTYTIA: 110 TIOATTHCKE.
4 JIstmukos, H0.C. ®u3uko-XxUMUYECKHE METOIbI aHaIn3a: YueOHoe mocodue st By30B / O.

C. JIsanukoB. - 5-e u3g., nepepad. u gor. - M.: Xumus, 1974, - 536¢., u3-13k3 ab-153k3

8.2 JlononHuTenpHas IUTEpaTypa

Hepaspylaromiye MEeTo1bl KOHTPOJISE MATePUAIIOB : ydeOHoe mocobue s By3oB / H. A.
1 Cemamko, b. H. Mapsun, B. B. Cenesnes, O. B. bamikos. - Komcomonbsck-Ha-Amype:
Uzn-Bo KoMcomomnbckoro-ua-Amype roc.texs.yu-ta, 2003. - 139c., u3-13k3 ab-53k3.

Hepaspyaromuiit KOHTpOJIb M AMArHOCTHKA : cripaBouHKK / ox pexa. B.B.Kitoesa. - 2-¢
U3, iepepad. u gorm. - M.: Mamunoctpoenue, 2005; 2003. - 656¢., 143k3.

CpezncTBa v METOIBI HEPA3PYIIAIOIIET0 KOHTPOJIS KaueCcTBa MPOAYKIIMH | y4eOHOE MOCO-
3 6ue nist By30B / [Ton oOur.pen. B.A Kuma. - Komcomonbsck-Ha-Amype: U3n-Bo Komco-
MOJIbCKOT0-Ha-AMype roc.TexH.yH-1a, 2011. - 143c., u3-15k3 ab-53k3.

XapuTtoHoB, 10.5. AnanuTnueckas XuMus. AHaJIMTHKA: y4eOHUK AJIs By30B: B 2 KH. KH.2
: KonmnuectBenHbil aHanmn3. @U3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METOAbI aHATTN3A
/ YO. 5. XaputoHoB. - 3-¢ u3., ctep. - M.: Beicmas mkona, 2005. - 560c., u3-1 3x3 a6-10
IK3.

8.3 Meronuueckue ykazaHus JUJIsl CTYIEHTOB 110 OCBOSHUIO AUCIUTUTHHBI

1. ®duszuko-xMMUYECKHE METOJbI aHanu3a: YueOHoe mocodue / coct.: O.I'. lllakupoBa —
Komcomornbck-Ha-Amype: PenepanbHoe TocyAapCTBEHHOE OrOKETHOE 00pa3oBaTesb-
HOE YYpeXIeHHE BBICIIET0 MpodecCHOHATBFHOTO oOpa3zoBaHus «KoMcoMonbckmii-Ha-
Amype roc. TexH. yH-T», 2012. — 66 c.

2. DU3NKO-XMMHYECKHE METOJbI aHAIN3a: METOJAMYECKUE YKa3aHUs K BBI-TIOJTHEHUIO J1a00-
paTopHBIX pabOT MO AUCHUIUINHE «AHATUTHYECKAs XUMUSA U (QU3UKO-XUMHUECKHE METO-
nel ananuza» / coct.: U.U. 3omorapes. — Komco-monbck-na-Amype: ®I'6OY BITO
«KHAT'TY», 2015. - 210 c.

8.4 CoBpeMeHHbIe TpodeccuoHaIbHble 0a3bl JaHHBIX M MH(OPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI, HCITOJIb3YEeMBbIE MPH OCYIIECTBICHUN 00pa30BaTEIBHOTO MPOIecca MO JUCITUTUINHE

1. PedepatusHo-O6ubnuorpaduyeckue 6a3pl nanHsix BUHUTU no ectecTBEHHBIM HayKam

(http://wwwe.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u

apyrue
2. Alkalinity Calculator (water.usgs.gov/alk) P ba3a qaHHBIX 1O HIEJTOYHOCTH ¥ METOJIAM

€C OMPCACIICHUA.
3. ChemExper Chemical Directory (chemexper.com) P Karanor XuMH4YECKHX BEIIECTB U
HUX IIOCTAaBLUIUKOB.


http://www.viniti.ru/products/viniti-database

10.

11.
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ChemDB Web Interface Index (ics.uci.edu) » ChemDB mnpemiaraer OecruiaTHbiii OH-
JaifH MHCTpyMeHTapuil mo xumuu. Tekymas Bepcus conepKuT Oosiee 4 MIH ONMUCAHUN
COeTMHEHUH 1 Oosiee 8§ MITH H30MEPOB.

ChemSpider (chemspider.com) » Pecypc OTKpBITOro I0CTyIa, 00eCreunBarOIIni J10-
CTYI K MIJIJTHOHAM ONHCAHUN XUMHUYECKUX CTPYKTYp. [IOMCK TPOBOIUTCS MO HECKOJIb-
kuM 6a3am, B Tom uncie PubMed u NCBI Entrez u np.

ChemSynthesis (chemsynthesis.com) P ba3a maHHBIX XMMHYECKHX BEIIECTB, COJICP-
KUT TaKkKe MHPOPMAIHMIO TIO METOJaM WX CHHTE3a M (PU3NYCCKUM CBOMCTBAM, TAKUM
KaK IUIOTHOCTh, TOYKA IJIABJICHUS, TOUKA KUTICHUS U T.]1.

Crystallography Open Database (crystallography.net/cod) » ba3a nanHbIX KpucTaIm-
YECKHX CTPYKTYP OPTaHUYECKHUX, HEOPTaHHYECKHX, METAJUIO-OPTaHHUECKUX COSIUHEHHUN
¥ MUHEPAJIOB, 32 HCKIIIOYEHUEM OHOTIOINMEPOB.

NIST Chemistry WebBook (nist.gov) » Caiit npeocTaBisieT J0CTYII K JaHHBIM I10 XH-
mun 1 pusuke. Komnexiun noanepxusatorces [porpammoii NIST.

PubChem Project (syntheticpages.org) » Ilouck Gosiee 8 MIIH COeAMHEHHIA 110 pa3jIHy-
HbIM KpuTepusiM. Cailt noazepkuBaetcss HamoHaabHBIM LIEHTPOM 10 OMOTEXHOJIOTHSIM.
SyntheticPages (syntheticpages.org) » D10 OecriaTHas MHTEpAaKTHBHAs 0a3a JaHHBIX
110 XMMUYECKOMY CHHTE3Y.

TOXNET (nIm.nih.gov/index.htm) » ba3a nqaHHBIX 110 TOKCHKOJOTHH, OMTACHBIM XHUMH-
YECKUM COEJIMHEHUSM, COCTOSIHUIO OKPYKAIOIICH CPe/Ibl U 3JI0POBbSI.

8.5 Ilepeuenn pecypcoB MH(DOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHET»,

HEOOXOAUMBIX JUTSI OCBOSHHSI TUCIIUIUTHHBI (MOTYJIs)

1.
2.
3.

4.

Bukumnemus http://ru.wikipedia.org

Xumudeckuit moptan http://www.xumuk.ru

Hayunas snextponnas Oubmuoreka eLIBRARY.RU [Onextponnsiii pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo60 HbBIHA.

EcrecTBeHHOHayuHBII 00pa3oBaTeNbHbIN MopTan [DneKTpoHHBIN pecypc]. - Pexum no-

cryna: hitp://en.edu.ru, cBOOOIHBIH.

8.6 JIuiieH3nOHHOE U CBOOOTHO PacIpoCTPaHsAEeMOe MTPOrPaMMHOE 00eCTIeYeHUE, UCTIONb-

3yEMOC IIpHU OCYHIECTBJICHUU 06pa30BaTeHLHOFO Iponecca 1o JUCHHUIIINHE

Tabnuma 5 — Ilepeyens Ucmosib3yeMoro nporpaMMHOro o0ecrneyeHus

Haumenosanue PexBu3uTEI / YCJI0BUA UCITIOJIB30BAHUA

1o

OpenOffice YCIIOBHS UCTIOIB30BAHUS 110 CCHLIKE:
https://www.openoffice.org/license.html

9 OpraHn3auuonn0-nenar0rnqecxne yciaoBus

Opranu3zanus o0pa3oBaTeIbLHOrO MpoLecca periaMeHTHPYeTCsl y4eOHbIM TIJIaHOM M pac-

MUCaHWEM Y4YeOHBIX 3aHATUH. SI3bIK 0OyueHHs (TpemnojaBaHusi) - pycckuil. Jlias Bcex BHJIOB
ayTUTOPHBIX 3aHATHUI aKa/IeMUYEeCKUH Yyac yCTaHaBIMBAETCS MPOJOHKUTEIbHOCTHIO 45 MUHYT.

IIpu GopmupoBaHUU CBOEW HMHIUBHUAYaJbHONH 00pa3oBaTeNbHON TpaeKTOpHH 00ydYaro-

HII/II>'IC$I HMECT IMpaBO HA NEPE3a4€T COOTBECTCTBYOIINUX TUCHUILIIIMH U HpO(i)eCCI/IOHaJ'IBHI)IX Monay-
Jeii, OCBOCHHBIX B IIpOLiecCe MPEIIECTBYIOMEr0 00y4eH s, KOTOPbIH 0cBOOOXKaeT 00yJaromie-
Iocda OT HeO6XOHI/IMOCTI/I HX ITIOBTOPHOT'O OCBOCHHMA.

9.1 Od6pa3oBaTe/ibHbIE TEXHOJIOTHH



http://ru.wikipedia.org/
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VY4ebHblil npolecc Npu NpenojaBaHUK Kypca OCHOBBIBAETCSA Ha MCIIOJIb30BAaHUM Tpajiu-
LIUOHHBIX, THHOBAI[MOHHBIX U MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOrMH. TpaaunuoH-
HbIe 00pa30BaTeNbHbIC TEXHOJIOTHH MPEICTABICHBI JIEKIUIMH U CEMHUHAPCKUMH (PAKTUYECKU-
MH) 3aHATUSAMH. VIHHOBaIlMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUU MCIIOIb3YIOTCA B BUJE IIHPO-
KOTO IPUMEHEHHUSI aKTUBHBIX U MHTEPAKTUBHBIX (hOpM MpoBeaeHus 3auatuil. MupopmanroHHbie
00pa3oBaTeNbHbIE TEXHOJOIMM PEATU3YIOTCA IMyTeM aKTUBU3ALMH CaMOCTOATENbHON paboThI
CTY/IGHTOB B MH(OPMALIMOHHOM 00pa30BaTEIbHOM cpee.

9.2 3aHATHA JeKIHOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MpearnoyiaraeT CUCTeMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO IJIaHa.

Ha niepBoii ek JIeKTop 0053aH NpeAyNpeIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM OCOOUSIM) OYIET MPOYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HauOONBIINA 00beM HH(pOpMAIMKU U 00ECIeYnBaTh
Oosiee riyboKoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHbILEH 3aTpaTre BpeMeHH,
4eM 3TO TpeOyeTcst OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITEIbHOE U3ydEHHE MaTepHaa.

9.3 3aHsATHA CEMHMHAPCKOI0 TUIA

CeMuHapcKue 3aHATUS MPEACTABISAIOT COO0M NeTaNN3alUIO JIGKIIMOHHOTO TEOPETHYECKO-
ro Marepuaa, IpoOBOAATCS B LIEJIAX 3aKPEIUICHHS Kypca U OXBATHIBAIOT BCE OCHOBHBIE PA3CIIbI.

OcHoBHOH (hopMOIT POBEICHUS CEMUHAPOB SBISIETCS 00CYXAeHHE Hanbosee npobiaem-
HBIX M CJIO)KHBIX BOIIPOCOB IO OTAEIBHBIM T€MaM, a TaKkke pa30op MPUMEPOB U CHUTYyallui B
ayUTOPHBIX YCJIOBUAX. B 00s3aHHOCTH NpenojaBaTelsis BXOIAT: OKa3aHHE METOJIUYECKOW Mo-
MOIIHY U KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKHX 3aHATUSAX OLEHUBAETCS IO CIEAYIOUIUM KPUTEPHSIM:

- OTBETHI Ha BONPOCHI, IIpeJIaracMble MPENoIaBaTelIeM;

- Y4aCTHE B IUCKYCCHSIX;

- BBIIIOJIHEHUE TIPOEKTHBIX Y UHBIX 3a1aHUI;

- ACCUCTUPOBAHHUE IIPENIOIABATEIIO B IPOBEACHUH 3aHATUH.

OTBeT 10J1KeH ObITh ApryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJJTHOCTIOKHBIM, COJIEPKATh
CCBUIKM Ha UICTOYHUKH.

JIoknansl ¥ ONIMOHUPOBAHUE JOKIAI0B MPOBEPSIIOT CTENEHb BIIAJCHUS TEOPETHYECKUM
MaTepHuaioM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHue 3aaHui, BBIIIOJHEHHBIX HA CEMHUHAPCKOM 3aHSATHH, BXOIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTe/ibHasi pa60oTa 00yYAUINXCS 10 TUCHHIJINHE (MOLYTI0)

CamocrosaTrenbHas paboTa CTYAEHTOB — 3TO IPOLECC aKTHUBHOIO, IEJIEHANPaBICHHOTO
MPUOOPETEHUsI CTYJICHTOM HOBBIX 3HAHWUU, YMEHUN 0€3 HENOCPEJCTBEHHOIO ydacTHs Mmpernoja-
BaTells, XapaKTepU3YIOIIMNCS IMPEeIMETHON HalpaBlIeHHOCTHIO, 3((EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00yUYaroIIerocs.

[{enu camocTOSATENBHON pabOTHI:

- CUCTEMATHU3alUA U 3aKPCIIJICHUEC MTOJTYUCHHBIX TCOPETUUCCKUX 3HAaHUH U MPAKTUYCCKUX
YMEHHH CTYJIEHTOB;

- yri1y0OJieHHe U pacllupeHue TEOPETUYECKUX 3HAaHUM;
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- ¢opMupOBaHHE YMEHUN UCIOIH30BAaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHELHUATBHYIO JIUTEPATYPY;

- pa3BHUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH H
OpraHU30BaHHOCTH;

- (hopmupoBaHNE CaMOCTOSTEILHOCTH MBILUICHHUS, TBOPUECKON MHUIIMATUBBL, CIIOCOOHO-
CTEM K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAaMOpEaIn3alluy;

- pa3BUTHUE UCCIIEIOBATEIBCKUX YMEHUHN U aKaJEMUYECKUX HABBIKOB.

CamocrodaTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIUBUIYAIbHO MM TPYIIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT I1eJId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonOrHA OpraHU3ay CaMOCTOSTENIFHONW paObOThl CTYIEHTOB BKJIIOYAET UCIOJIH30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKHX PECYPCOB YHHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBHON pabOThl CTYJCHTOB MOXKET
MPOXOAUTH B TUCBMEHHOM, YCTHOW WJIM CMEIIaHHOU (popme.

CTyneHThl JOKHBI MOJIXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKpEIJICHUS U PA3BUTHUSA TEOPETUYECKUX 3HAHMIA, BHIPAOOTKE €MHCTBA B3IJISAJIOB HA
OTJIENbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEIEICHHBIX HaBBIKOB M UCMOIb30BaHUs Mpodec-
CUOHAJIBHOW JIUTEPATYPBHI.

9.5 Meroanueckue ykazaHus AJisl 00y4alOLIUXCS 10 OCBOEHUIO TUCIHUTLIUHBI

[Ipyu u3yueHuu AUCHUILTUHBI 00YYarOIIUMCS 11€7IECO00Pa3HO BBIMOIHATH CIEAYIONIUE pe-
KOMCHOAIInu:

1. 3yuenue y4eOHOM TUCIUIUIMHBI JOJIKHO BECTHCHh CUCTEMATHUECKU.

2. ITocne m3ydeHUs: Kakoro-mubo pasjena Mo y4eOHUKY WM KOHCIICKTHBIM MaTepraiam
PEKOMEHIYETCsI 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUS, TIOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIIeyeT YACIUTh BBHITOJTHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATHU-
AM 1 UHAWUBUAYAJIbHBIM KOMIIJICKCHBIM 3a/IaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bcs TemaTHKa BOTPOCOB, M3y9aeMbIX CAMOCTOSTEIHHO, 3a/Ia€TCs Ha JICKIUSAX IMPETo-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO O4Yepeab BHOBb M3JJaHHBIE B MEPUOINYECKON
Hay4YHOU JTUTepaType) it 0oiee NeTaTbHOI0 TOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIHH.

[Tpu camocTosiTensHOM TPOpabOTKe Kypca 00yJaronuecs JOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE OMIPeIeCHUs U (DAKTHI;

- IMOBTOPUTH SaKOHCHGKTHpOBaHHBIﬁ Ha JICKIIMOHHOM 3aHATHUH MaTCpuall U AOIOJIHHUTH
€ro ¢ Y4eTOM pEeKOMEHOBAaHHOI 10 JaHHOH TeMe JTUTepaTyphl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, aHHOTAIIMU U KOHCTIEKTHI
HanboJee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC ITPEAJIAaraCMbIM Ha 3aHATUAX

- HCIIOJIB30BATh JJII CAMOIIPOBEPKH MaTepuasbl ()OH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOI0 o0ecnevyeHnsl, He0OXO0AUMOrO 15 0CY-
LIeCTBJIEHUS 00Pa30BaTEILHOIO Mpouecca no JAMCHuIInge (MOAYJI10)

10.1 YuebGHo-1200paTOpHOE 000pPY/I0BAHHE

Tabmuia 6 — [epeueHsr 000pyIOBaHHS TAOOPATOPHH

Aynutopus | HaumenoBanue aynu- Hcnonszyemoe o0opynoBaHue
Topuu (JTabOpaToOpHm)

417/1 MynbsTumenyitHas CoBpeMeHHbIE CPEACTBA BOCIIPOU3BEACHUSI U BU3YalIH-
ayJAUTOpUs, BMECTUMO- | 3a-IIMH JII000i BUCO U ayAHO UH(OPMAINH, TOTYYESHUS
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ctei0 30 yesoBex.

U TIIepeJjaud MIEKTPOHHBIX TOKYMEHTOB. THIIOBas KOM-
IJIEKTAlMs] MYJIbTUMEIUNHON ayIUTOPUU COCTOUT U3:
MYJBTUMEAUMHOIO IIPOEKTOPA, aBTOMAaTU3HPOBAHHOIO
IIPOEKLIMOHHOTI'0 3KPaHa, aKyCTUYECKOU CUCTEMBI, BKIIIO-
YaroIlel Ta4 CKPUH JIOCKY, IEPCOHAIBHBINA KOMIIBIOTED
(c TEeXHUYECKUMU Xa-paKkTepucTukamu He Huxe Intel
Core i3-2100, DDR3 4096Mb, 500Gb), uarepdeiics
nonxio-yenus: USB, audio, HDMI.

422/1 JlaGopaTopus aHamUTH- | XUMUYECKas MTOCY 1, PEaKTHBBI
YECKOW XUMUU

21712 Lentp xomnektuBHoro | Ungpakpacusiii ciekrpoporomerp IRAffinity-1, Crek-
nonb3oBanus/ Jlabopa- | TpoaHanu3aTop onTUKO-dMUcCHOHHBIN Q4 TASMAN
topus criektpansHoro | 170 Bruker
aHaim3a

115/2 LleHTp KOJUIEKTUBHOTO | ATOMHO-aOCOPOITMOHHBINA CIIEKTPO(DOTOMETP C aBTO-

noyib3oBanus/ Jlabopa-
TOPHSI XUMHUYECKOTO
aHaM3a

no3atopoM AAC-6800, ['a30Bblii XpomaTo mMacc-
cnekrpoMerp GCMS-QP2010 Ultra, Xpomartorpad GC-
2010, PentrenodmyopecuentHsiii ananuzatop Rigaku
Nex CG

HpI/I pcairsanui JUCHUITIIIMHBI «DOU3NKO-XUMUIECCKHUE METOJBI aHaJIn3a» Ha Oaze Inpo-

(WIBHOM OpraHU3alluyU HCIIOIB3YETCsl MAaTePHATbHO-TEXHUYECKOE 00ecrieueHuE, EPEIHCICHHOS
B Ta0imme 6.1.

Tabmuia 6.1 — MartepuanbHO-TEXHUYIECKOE 00eCTIeUCHHUE TUCITUTLTTHBI

Haznaueunue

CraHIapTHOE WIIH CIICIUATH3UPOBAHHOE 000PYI0BaHUE, 00CCIICUNBAOIIICE
BBITTOJIHEHUE 3aJITaHUH

o0opyIoBaHU

Xumundeckas nocyna, peaktussl CHHXpOHHBIN TepMoaHanu3arop STA 409
PC Luxx ([Jepusarorpad), dunaromerp DIL 402 PC, ITpubop i nusmepe-
Hus TerutonpoBoaHoctd UT-&lambda;-400 UuppakpacHslii criekTpodoTo-
Mmetp IRAffinity-1, CiekTpoananu3aTtop onTUKO-IMUCCHOHHBIN Q4
TASMAN 170 Bruker AToMHO0-a0COpOIIMOHHBIHI CIIEKTPOPOTOMETP C aBTO-
nozaropoM AAC-6800, I'a3oBblit Xpomaro macc-ciekTpomerp GCMS-
QP2010 Ultra, Xpomarorpagp GC-2010, PertrenodyopectieHTHbII aHanu-
3atop Rigaku Nex CG Ckanupyromuii 31eKTpoHHbIH MUKkpockorn SEM S-
3400N

IIPOBEICHUE DKC-
MEPUMEHTOB

10.2 TexHu4yeckHe U JIeKTPOHHBIE CPEACTBA 00yUYEeHHSA
OTtcyTCTBYIOT

11 Unble cBeaeHus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-

CTAMH 3/10POBbHA U UHBAJIUA0B
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OcBoeHme NUCIUILTUHBI 00YYaIOMIUMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS
MOJKET OBITh OPTaHU30BAHO KaK COBMECTHO C JPYTUMH OOYYaIOUIMMHCS, TaK U B OTICIBHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MOIy4YeHUs 00pa30BaHus 00yYaroMMHU-
Csl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI.

[Mpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMUTCSL C TICHXOJIOTO-(QU3HOIOTHYECKUMU
0COOEHHOCTSIMH O0YYarOMIMUXCsl MHBAIUIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHAWBUIyaJbHBIMU MpOrpaMMaMH peaduINTalud UHBAIUIOB (mpu Haiauuuu). [Ipu HeoO-
XOJUMOCTH OCYILECTBIISETCS JOMOJIHUTENbHAS MOAJIEP)KKa MPENOJaBaHUs ThbIOTOPaMH, IICHUXO-
JIOTaMH, COITUAIBHBIMU paOOTHUKAMU, MPOIIESIIIMMHU TOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHaanusiMu MuHoOpaayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mIpearnojaraercs MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METOJIbI O0YUYEHHsI, TEXHOJIOTHH COLMOKYIBTYPHON peadMINTallMy C LEIbI0 OKa3a-
HUS [TIOMOIIM B YCTAHOBJICHUH ITOJHOLEHHBIX MEKJIMYHOCTHBIX OTHOIIEHUM C APYTHMMH CTYACH-
TaMH, CO3JJaHUN KOM(OPTHOTO MCUXOJIOTUYECKOTO KIMMarTa B CTyeH4YecKoil rpymre. [Toadop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM IPEJOCTaBICHUS MaTepuana B pas3-
JTUYHBIX (popMax: ayaualbHOW, BU3yalbHOH, C HMCIIOJIB30BAaHHEM CIICHUAIBHBIX TEXHHYECKHX
CPEICTB U UH(POPMAILIMOHHBIX CUCTEM.

OcBoenue nucummuivHbl guuamMu ¢ OB3 ocymiecTBisieTcss ¢ MCHOJIb30BaHUEM CPEICTB
00y4eHHs OOILIETO M CIEeHUAIBHOTO Ha3HAYeHUs (IIEPCOHANBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHUA). MaTepuanbHO-TEXHUYECKOE OOecleueHre MpelycMaTpruBaeT MPUCIIOCOOICHUE ayAuTO-
puii k Hyxam iun ¢ OB3.

dopMa MpoBeAeHUsI aTTECTALUU JJIsl CTYICHTOB-MHBAINIOB YCTAHABIMBAETCS C YYETOM
WHJIMBHUIYAIbHBIX TIcuxodusnyeckux ocodennocteit. s crynentoB ¢ OB3 npenycmarpuBaet-
cs mocTynHas popMa NpeoCcTaBICHUS 3aJaHUI OIICHOYHBIX CPEACTB, & HMEHHO:

- B I€YaTHOM WM OSJIEKTPOHHOM Qopme (Mg JIML C HapyLIeHUSMH OIOPHO-
JBUTATEJILHOTO arapara);

- B IIeYaTHOM opMe WK 3IEKTPOHHOU (popMe ¢ yBEIMUEHHBIM LIPUPTOM U KOHTPACTHO-
CTBIO (IJIs1 JIUI] C HAPYLICHUSIMHU CIIyXa, peuu, 3pEeHus);

- METOJIOM YTEHHUS aCCHUCTEHTOM 3aJaHMs BCIAyX (IJS JIML C HApyLIIEHUSMU 3pPEHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHL. /ISl TaKMX CTYIEHTOB MpeaycMaTpuBaeTcsa JoCTynmHas ¢popMa MperocTaB-
JIEHUS OTBETOB HA 3a/laHUs, A UMEHHO:

- IUCbMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMIIbIOTepe (JJIs JIUIL| C HapyLIeHHUsI-
MU CIyXa, peuH);

- BBIOOPOM OTBETa M3 BO3MOXHBIX BAPMAHTOB C UCIIOJIb30BAaHUEM YCIYT aCCUCTEHTa (151
JIMII ¢ HAPYIICHUSIMU OMOPHO-/ABUTaTEIbHOIO anmapara);

- YCTHO (217151 JIUL{ C HapYUICHUSIMH 3PEHHUS, OTIOPHO-/IBUTaTENILHOTO afmapara).

ITpu HeoOXoaMMOCTH /17151 00YHaIOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAypa OLICHUBAHUS pe-
3yJlbTaTOB OOYyUEHUSI MOKET IPOBOIUTHCS B HECKOJIBKO ITAMOB.
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[Ipunoxenne 1

®OHJA ONEHOYHbLIX CPEJACTB

10 JUCIUILINHE

«PU3UKO-XNMHYECKHE METOAbI AHAJIA32»

Hanpasnenne noaroroBku

20.03.01 Texnochepnas Oesomnac-
HOCTh

Hamnpasnennocts (mpoduns) oOpa3zoBarenbHOl mpo-  be3onmacHOCTh  KHU3HENEATEILHOCTH

rpaMMBbI B TexHOC(epe
KBanu¢ukanus BeITyCKHUKA bakanasp
I'ox Havana noaroToBkH (M0 y4eOHOMY TUTaHY) 2020, 2021
dopma 00yueHuUs Ounas gopma
TexHonorus o0y4yenus Tpanunmonnas
Kype Cemectp TpynoemkocTs, 3.€.
3 5 3

Bug npoMmexyTouHOM aTTecTanuu

ObecneunBaroliee moipasaesieHre

3aueT ¢ OLIEHKOU

Kadenpa Xumun 1 XUuMHUYIECKON TEXHOJIOTUN
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1 IlepedeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yYeHHS MO JUCHHUILINHE (MOLYJII0), €O-
OTHECEHHBIX ¢ HHAUKATOPAMH I0CTHKEHHS KOMIIeTeHIN I

Tabnuna 1 — KoMrereHnu U HHIUKATOPBI UX JTOCTUKEHUS

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIN U

I/IH,[[I/IKaTOpBI JOCTHIXXCHUS

[Tnanupyemsble pe3yabTaThl
00y4deHus IO JUCIUILTAHE

O6menpodeccuoHaabHbIE

OIIK-1 Cnocoben
YUUTBIBATH COBpE-
MEHHBIE TCHICHIIUH
Pa3BUTUS TEXHUKH U
TEXHOJIOrHi B 00J1a-
CTH TexHOoc(hepHOU
0e30IMacHOCTH, U3Me-
PHUTEIIBHOMN M BBIYHC-
JINTEIILHOM TEXHUKHU,
MH()OPMAITMOHHBIX
TEXHOJIOTUH MpH pe-
[IEHUH THIIOBBIX 3a-
nad B 00J1aCTH MPO-
(deccuoHanbHOM nes-
TEJIbHOCTH, CBSI3aH-
HOM C 3alIuToun
OKpY>Karollen cpe/ibl
1 obecrieueHueM 0e3-
OMAaCHOCTH YeJIOBEKa

OIIK-1.1 3HaeT coBpeMEHHbIE TEHAEH-
[[UU PA3BUTHSI TEXHUKU ¥ TEXHOJIOTHIA B
obnactu obecrieueHrs TeXHOCHEPHOU
0€3011aCHOCTH, COBPEMEHHBIE TEH/IECH-
[[UU BBIYUCIIUTEIHHON TEXHUKHU, UH-
(hopMaIMOHHBIX TEXHOJIOTHI B CBOCH
MpoeCCUOHAIBHOMN JICSITEIIbHOCTH
OIIK-1.2 YmeeT ucnoip30BaTh BbIUHUC-
JTUTEIBHYIO TEXHUKY U HH(OPMAIINOH-
HbIE TEXHOJIOT'UU B 00jacTu odecneye-
HUS TeXHOC(EPHOU OE30IIaCHOCTH;
OTIPEICIIATH TApPaMETPhI OMMACHBIX U
BPEIHBIX BO3JICICTBHUI TEXHOIOTHYE-
CKHX W TIPOU3BOJICTBEHHBIX ITPOIIECCOB;
BBISBJISITH 0A30BBIC 3aKOHBI M 3aKOHO-
MEPHOCTH Pa3BUTUS HAYKH B 00JIaCTH
TexHoc(hepHol 6e30MmacHOCTH

OIIK-1.3 Bnageer HaBbIKaMH CTPYKTY-
pPUpPOBaHUs 3HAHUH; TIPABUIILHOTO BHI-
6opa cpencTs, cmoco00B U METOOB
MIPUHSTUS PEIICHUN; BIaJlcHUE TeXHH-
KOM M TEXHOJOTUSIMHU B 00J1aCcTH 00ec-
nevYeHus TeXxHochepHoi 0e30MacHOCTH;
BJIQJICHUE BBIYMCIUTEILHON TEXHUKON 1
WH(OPMAIMOHHBIMU TEXHOJIOTHUSMHU B
cBoei mpodeccnoHanbHOM e TeNbHO-
CTH

3HaeT TEOPETUUECKUE OCHO-
BBl KAUECTBCHHOI'O aHAJIM3a
BEIIECTB; CIIeU(PUKY OCHOB-
HBIX METOJI0OB KOHTPOJIS Chl-
pbsl U1 TOTOBOM MPOAYKIINY;
TEOPETUUECKHE OCHOBBI KO-
JUYECTBEHHOTO aHAJIN3a.
YMeeT xapakTepru3oBaTh
CBOMCTBA COCIMHECHMI Ha
OCHOBE MX XMMHUYECKOM
(dhopMyIibl 1 cTpoe-

HUS; TIPOBOJIUTH J1abopaTop-
HbIE UCIIBITAHUS CMOJEIUPO-
BaHHBIX CHCTCM.

Biageer meronamu TeopeTu-
YECKOI'0 UCCIIeIOBa-

HUS; METOJaMH HIICHTU(H-
Kalliy COSOUHCHUM.

Tabnuma 2 — [MacnopT GoHIa OIIEHOYHBIX CPECTB

Kountpoanpyemsie pa3ae- dopmupyemast HaumenoBanmue oue- IMoka3aresnu
JIbI (TeMbI) AMCUUIJIMHBI KOMIIeTeHIIUS HOYHOI'0 CpeACTBa OLICHKH
Bcee OIlK-1 PT'P [IpaBunbHOCTH
penieHus

2 MeToanyecKkue MaTepualibl, onpeaesionue Npoueaypbl OHeHUBAHUS 3HAHMI,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTepu3yloiue npouecc (popmMupo-

BAHHUS KOMIIETCHIIMIA

Mertonuueckue MaTepualbl, ONPEASISIONIME NPOLUeayphbl OIIEHUBAHUS 3HAHWUM, YMEHUU,
HaBBIKOB U (WMJIM) OMbITa AEATEIbHOCTH, IPEACTABICHBI B BU/IE TEXHOJOTUYECKON KapThl AUCIH-

wHel (Tabnuma 3).
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Tabnuna 3 — TexHonornyeckas kapra

HaumenoBanue oueHo4yHo- | Cpokmu BpinojiHe- | IIkana ouenuBa- | Kpurepum oneHu-

ro cpeacTBa HUSA HUS BaHUSA
S ceMecTp
IIpomexyTouHas arrectauus B popme «3a4eT ¢ OLEHKOW»
PT'P 16 Henens 200 MPaBUILHOCTH pe-
HICHUS
UTOro: 200 6anoB

Kputepuu oneHku pe3yibTaTOB 00yYeHHs MO TUCIHUTLIUHE:

0 — 64 % OT MaKCUMaJIbHO BO3MO>KHOM CyMMBbI OQJIJIOB — «HEYAOBJIETBOPUTEIBLHO» (HEI0CTa-
TOYHBIN YPOBEHB IS TPOMEKYTOYHOH aTTeCTAIUH 110 JUCIUTLINHE);

65 — 74 % oT MakCUMalIbHO BO3MOXKHOM CyMMBbI 0aJJIOB — «yJOBJIETBOPUTEIHHOY (TOPOTOBBIi
(MMHMMAJIbHBIN) YPOBEHbD);

75 — 84 % ot MakcUMallbHO BO3MOKHOM CyMMBI 0AJIIIOB — «XOPOLIOY (CPEeTHUN YPOBEHb);

85 — 100 % oT MaKCUMaIBHO BO3MOKHOH CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHMAITb-
HBII) YPOBEHbD)

3 TumnoBble KOHTPOJbHBIE 32JAHUS UJIH HHbIE MATEPUAJIbI, HEOOXOANMBIE IS
OlleHKH 3HAHUI, yMeHMi, HABBIKOB M (MJIM) ONBITA 1eSATeIbHOCTH, XapaKTepu3yomme
npouecc (popMHUpPOBAHUSA KOMIIETEHIUII B X0/1e 0CBOEHUsI 00Pa30BaTeJIbHOI NMPOrpaMMbl

Kommaekr 3agannii ajaa PI'P
1. Tlpu ompenenenun Meau B oOpasiie MuHepaia u3 HaBecku 1,5000 r ObUIM HalIEeHBI
cleyolIre KoJInuecTBa okcuaa menu (B Mumurpammax): 580, 585, 545, 578, 592, 588, 580,
584, 602, 587, 586, 581, 579, 587. Onpenenuth NPOIEHTHOE COACPKaHUE MEIU B MUHEpaJe U
TOYHOCTb OIpEENICHUs MTPU JOBEpUTENbHOM BeposiTHOCTH 0,95.
2. Tlpu KOJOPUMETPUUICCKOM OIPEACTICHUH ITUHKA OBLIM TIOTYUYCHBI CISTYIONUE PE3yIh-
TaTHI:

B3’1‘J[‘I’<rzn’ 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280
Haﬂﬁi’z”’ 54,2 | 758 | 96,8 | 119,4 | 139,1 | 160,1 | 180,4 | 201,0 | 221,8 | 242,0 | 263,2 | 284,0

Haiitu cTanmapTHOE OTKIIOHEHHUE OTIEIBHOTO ONPEACTICHHS U CIENaTh BHIBOBI O HATMIUN
cHCTeMaTUYecKOi OIIMOKY P ONpeesIeHHH [IUHKA JAHHBIM KOJIOPUMETPHUECKUM METOJIOM.

3. [Ilpu xanubpoBKe MWIIHaMIEpMeTpa cepeOpsSHBIM KyIOHOMETpoM 3a 60 MUHYT Tipn
pa3HoM cuiie ToKa OBLIIM MOJYYEHbI CIeIYIOIINe KOJTMUECTBA 0CAXIEHHOT0 cepedpa:

Cuia Toka, MA 10 25 50 75 100
Macca Ag, Mr 425 101,9 201,5 299,0 395,5

[Toctpouts rpaduk KaaTuOpPOBKH MILITHAMIIEpPMETPa M OMPEEIUTh UCTUHHYIO CHITYy TOKa,
€CJIM MIJIJIMaMIIEpMETp MOKa3bIBaeT 85 MA.

4. TloTeHumal 3J1€KTpoJa B 3aBUCUMOCTH OT KOHIICHTPALIMU MOHOB BOJIOPOJIA OTIpeIeIs-
10T 110 (hopmyIe:

E =0,420+0,058-1gC,,.
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Haiitu 3HaueHne KOHIIEHTpAllMd MOHOB BOJOPOJA C YYETOM OLIMOKH OMNBITA, €CIM MOTCHIIMAT
pasen E = (0,250 + 0,002) B.

5. Jnsa ompeneneHus: AaBICHHS MapoB BOJBI NMPH PA3HBIX TEMIIEpaTypax MpeiokKeHa
dbopmyna:

P — A Bt/(C+t)

rae A, B, C — IOCTOSSHHBIE.

BriOparh cucteMbl KOOpAWHAT, B KOTOPBIX 3aBUCUMOCTH Mexay P u t Bbipaxanuch Obl
MPSMOM.

6. DOranonnsiii Tepmomerp Ha 25 °C cHaOXEH NacropTOM CO CICAYIOIIMMHU JaHHBIMU:

Temmneparypa 0 5 10 15 20 25
[ToripaBka 0,00 -0,01 -0,04 -0,06 -0,02 +0,04

[Ipu cpaBHEHUHU KaaHOPyeMOro TEPMOMETPA C STAIOHHBIM OBUIM OTMEUYCHBI CIICAYIOIIHE
TeMIeparypsl B rpaaycax Lleabcus:

Kamu6pyewmsrii | 0,00 6,00 11,00 14,00 21,00 25,00
OTaJOHHbBII 0,02 6,04 11,08 14,10 20,98 24,94

[Toctpouts rpaduk monmpaBok K KaauOpyeMOMY TEPMOMETPY M ONpPEIENIUTh MUCTUHHYIO
TeMIeparypy, eciu noxasanwus ero 7,85 u 18,22 °C.

7. Haiitu MoibHYIO pepakiuio U OTHOCUTEIbHYIO OIIMOKY ONpE/EieHus, eclii Macca
1 mons BemectBa M = 78,12 + 0,02; mutotaocts d = 0,8790 + 0,0005; nokasarenb mpeioMICHHs
n =1,5016 + 0,0002. BeisicHuTh, KaKoe U3 U3MEPEHUH 1aeT HAauOOIbIIYIO OLIHOKY.

8. Ilpu mpoxoXIeHHH CBETa 4Yepe3 CJIOH pacTBOpa TOJIIMHOW | ¢M MHTEHCHUBHOCTH €TO
ocnabnsercs Ha 10 %. Yemy paBHa MHTEHCUBHOCTh CBETa IPU MPOXOXKIAECHUU Yepe3 CIOH 3TOro
e pacTBopa ToimuHoi 10 cMm.

9. Hagecky merayuia 0,500 r pacTBOpHJIM M IOCIE OKUCIIEHUS COZIEPIKALIErocs B HEM
mapranna 10 MnOs™ momyurnu 100,0 M pactBopa. B xadecTBe cTaHIapTHOTO HCHOIB30BAIH
0,0100 H. pactBop KMnOs. IIpu cpaBHEHHH B KOJIOPUMETPE UHTEHCUBHOCTh OKPACOK CTaHIapT-
HOTO M WCCIIEyeMOTO PacTBOPOB OKa3alach PAaBHOW TPHU TOJIIWHE CJIOS COOTBETCTBEHHO S5 H
8,49 cMm. OnpenenuTs coJepKaHue MapraHia B MeTajuie (B MpOLEHTax).

10. Kaxkas ToJmiHAa 10 OKPAIIEHHOTO PacTBOPpa TpeOyeTcs I OCIa0ICHUST HAYaIbHOTO
notoka cBeta B 10 pa3, ecnu MonsipHbIM K03 duumeHT nornomeHus paseH 4750, a KOHLEHTpa-
s pactopa 1:107 moms/m.

11. Hasecky 1,500 r mMuHepana, cofepiKaliero TUTaH, PacTBOPHIM M Iocie oOpaboTKH
MepeKUChio Bosopoaa morydmin 250,0 M1 okpallleHHOTO pacTBopa. B kadecTBe cTaHIapTHOTO
HCIOJIb30BAIH pacTBop, conepkamuit 0,200 r Tutana B 1 1. IHTEHCUBHOCTh OKPACOK CTaHIApT-
HOTO W UCCIIEYyeMOT0 pacTBOPOB OKa3alach PaBHOM MPH TOJNIIMHE CJIOS COOTBETCTBEHHO 10 m
6,70 cM. Onpenenuts conepkanue TiO2 B MuHepase (B MPOLIEHTaX).

12. B xonopumeTpe BO3MOXHO W3MEHEHHE TOJIIMHBI MOTJIOIIAIOIIEro ciod OoT 2 a0 98
MM. B kakux mpenenax MOXKHO OIPENeIUTh HEU3BECTHYIO KOHIIEHTPAIIHIO, €CITH KOHIICHTPAIIHS
pacTBopa cpaBHeHUs paBHa 10 mr/miI.

13. YyBCTBHTEIBHOCTh KOJOPHUMETPHUYECKOTO ONPEICTCHUS HHUKENs C IMOMOIIBI0 JuMe-
THJITJIMOKCHMA B ONPE/IEICHHBIX ycIoBUaX paBHa 3 MKT B 50,00 mu pactBopa. MOHO JIM 3TUM
METOZIOM OTIPEICINTh COAEp)KaHUE HUKENS B IMOJYIPOBOJIHUKOBOM CEJICHE, €CIIH €0 KOHIICH-
tpamus 101 atom/cm®? Kakyio HaBecky 06pasiia HyKHO ObLTIO OBl pacTBOPHTH B 10 M pacTBo-
purens? IIIOTHOCTE MOHOKJIMHHOTO KPHCTATMYECKOTO ceneHa pasHa 4,46 T/cve.

14. Jlns ompenenenust ¢ochopa B CTaaM MO CUHEH OKpacke BOCCTAHOBJIEHHOTO (ocdop-
HOMOJIMOJIEHOBOTO KOMILIEKca Ha (poTomMeTpe OBLIN MOTYyYEHBI CICAYIONINE NaHHbBIE TSl CTaH-
JTapTHBIX 00pa3I0B CTAJH:

Conepxanwne hocdopa B cramu, % 0,011 0,024 0,031 0,040 0,055
TTokazanus GoToMeTpa 48 29 19 12 5




17

Omnpenenuts conepxanue Gocdopa B uccieagyemMom odpasiie (B mpoIeHTax), €Cliv MoKasa-

HUE T0 [IKane AuadparmMbl COCTABISAET 24 NeNeHHUS.

15. — 22. Bocnonbs3oBaBmiuch ypaBHeHueM byrepa-JlamOepra-bepa, ompenenuts mnapa-
METp, 0003HAYCHHBIN X, B YKa3aHHBIX CIMHUIIAX:

Ho- Onpenensie- | - £ Toun- Tox Tok Konnenrpa- Onrruue-
Mep MBII Ha IIMHA | HayaJ | KO- LA cKas
3aJa- | MOH/BELIECTB | BOJI- cJ10s1, BHBEI | Hed- pacTBopa IUIOTHOCTH
9y 0 HBI, cM HBIA

HM
15 MnOg4 546 | 2420 1,00 - - 0,0150 r/100 X
16 Cu 620 | 3500 1,00 100 75 X MI/MII -
17 Pb** 520 | 7000 5,00 80 X 1,05 Mkr/mi -
18 Fe®* 490 X 2,00 150 95 0,52 MKkr/mn -
19 Al 390 | 6700 X - - 2,510 0,836
20 Ge™" 510 | 1000 5,00 200 165 X MKT/MIJT -
21 XuHOINH 275 | 4500 2,00 - - 3 Mr/n X
22 A300eH3011 438 | 1100 5,00 - - X MI/MII 0,356

23. — 30. Cuuras,

910 MEXIy K03(uimeHToM nmperomieHuss U KOHIEHTpaluend B yKa-

3aHHOM IIpeJiesie CYIIeCTBYET JIMHEHHAS 3aBUCUMOCTb, ONPEICIUTh 0 MPUBEIACHHBIM B Ta0OJIHIIC
KOHIIEHTPALUsAM CTaHJAPTHOTO PacTBOpPa, KoddduimeHTaM npenomieHus (Wik JaHHBIM IJI €T
olpezesieHus1) KOHIEHTPALMIO0 UCCIEAYEMOr0 pacTBOpa. Y CIIOBHO IPUHUMAEM INIOTHOCTH CTaH-
JApTHOTO U UCCIIElyeMOT0 PACTBOPOB OJMHAKOBBIMHU:

Ho- | PactBop Cem Cx n N pactBopa ITnot- N
Mep pacTBo- CTaH- uccieny- | HOCTE
3aja- puTens napt- eMOTO pac-
qu HOT'O TBOpA
23 | DrTunen- 50 % mons/ | 1,3330 1,3831 1,3546 1,05 -
TJITMKOJIb b
B BOJIE
24 NaCl 6 % /M 1,3330 1,3433 1,3382 1,07 -
B BOJIE
25 Benson | 40 moi. MOJI. 1,4603 1,4767 1,4695 1,33 -
B CCly % %
26 CClyB YHUCTBIN /M 1,3591 1,4603 1,4152 1,20 -
aIeTOHE
27 Beuson | 50 mou. I/MII o= o= o= 1,03 1,616
B CoH4C % 46°28’ 41°56’ 44°25° 4
I2
28 DraHon 30 % r/n A=169 | A=70,2 | A=45,6 0,95 -
B BOJIE (OT4er mo mKkasne morpyxeHHo-
ro pedpakromeTpa)
29 I'mune- C1=20 | moub/ - 1,3575, 1,3785 1,07 -
pHH % T, 1,3981
B BOJIE C2=50 | momnp/
% b
30 | Aneron | C1=8,2 r/n - o1 = = 0,96 1,470
B BOJIE % Al 46°28° 35°25° 4
Cr=42,7 o2 =
% 46°28’
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31. Ilpu ompeneneHuH XHUpa B MOPOIIKE Kakao s oOpadotku HaBecku 1,500 r B3siTO
2,50 mn MmoHOOpOMHadTaNMHa, TTOKa3aTelb MpeaoMieHnus KoToporo paseH 1,6570. IToka3zarens
npenoMJIeHuss MOHOOpOoMHadTaIrHa MOCe U3BJICUCHUS Kupa yMeHbImics 10 1,6420. Onpene-
JUTH COJEpKAHUE JKHMpa B KAKao, €CIIM M3BECTHO, YTO MOKA3aTelNb MPEIOMICHHS YHCTOTO KHpa
kakao 1,4630, a miorHocTh ero 0,926.

32. —39. Ilo npuBeEHHBIM TaHHBIM OTIPEICTUTh TTapaMeTp, 0003HAUYCHHBIN Yepes3 X:

Homep BemectBo unu | Cuiia Toka, DNeKTpo- Bpewms, KosmmuectBo
3a/1auun HOH A XUMUYECKUN MUH. BBIJICJICHHOTO
SKBUBAJICHT BEIIECTBA
32 - 2,5 1,97 r/(Am) 4 X
33 TpexBaJleHTHBIN 3 X 1/(A4) 3,5 0,2752
HOH MeTajlia
34 JIByXBaJICHTHBIN 1,8 0,3054 mr/K 1,42 X, MT'
HOH MeTajlia
35 Coub cepenpa 2,5 4,025 X 0,5450r
r/(A4)
36 Pacnnas KClI X 0,368 15 0,25 1 Cl
r/(A4)
37 TpexBaneHTHBIN 15 0,093 mr/K X 3,78
HOH MeTajlia
38 Pactop CdCI2 x - 25 0,300 r
39 OnHOBaJIEHT- 0,35 x mr/K 2,35 0,1037r
HBIM MOH METal-
na

40. — 47. OnpeneaunTsb coJep:kaHHe YKA3aHHOIO MOHA (B MHJLJIMIPaMMax) MeTO0M
KYJIOHOMETPUYECKOr0 THTPOBAHMSI NPH NMOCTOSIHHOM CHJIE TOKA:

Howmep Omnpenensemoe Beme- | I'enepupyemoe Be- Cuna toka, | Bpems, MuH.
3aJauunu CTBO UJIK UOH II€CTBO UJIN NOH MA

40 Fes* Br; 100 35

41 H* OH- 300 5

42 Se™ I 200 7

43 MoV Fe” 150 15

44 BOs™ OH 100 10

45 [Mupuaua H* 120 55

46 Teobpomun I 250 3

47 Zn* [Fe(CN)e]* 300 41

48. — 55. IIpu temnepatype 18 °C ynenbHoe CONMpOTUBIIEHNE BO/IbI, HACBIIIEHHOIN Maiopac-
TBOPUMBIM BEIIECTBOM paBHO p. OmpenenuTs pacTBOPUMOCTh U [IP yka3aHHOTO coequMHEHUS,
eciu 1S uMcToi Boakl p = 1,21:10° Omrem:

Howmep BemectBo px 108, Howmep BemectBo px 108,
3amaun Omem. 3aJaun OMcM.
48 SrC204 0,0185 52 CaF; 0,0217
49 BaSO4 0,417 53 TICI 0,00066
50 PbSO4 0,0307 54 TICNS 0,0009
51 CaC204 0,104 55 AgBrOs 0,0021

56. Jlns ompeaeneHUss HOCMOAHHOU sueiiku ee 3anoiHwm npu Temmneparype 20 ‘C
0,1000 M pactBopom xsopuja kanus. ColpoTuBiIeHHe pacTBopa crano pasHo 324,2 Owm. Ilocne
3anosiHeHus sueiiku 0,050 H. pacCTBOPOM CEpHOM KHUCIOTHI OHO oka3anock 1305,5 Om. Onpene-
JIUTH SKBUBAJIEHTHYIO AJIEKTPOIPOBOJHOCTH PACTBOPA CEPHON KUCIIOTHI.
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57. — 64. BpruuciuTh MOTEHUUAT METAIIMYECKOTO 3JIEKTPOJa OTHOCHTEIBHO AJIEKTPOIa
CPaBHEHHUS IIPH CIAEAYIOLUINX YCIOBUSAX:

Howmep DnexTpon O0bem anek- | PactBopennoe | T, °C DneKTpos
3a1a4uu TPOIUTA, MIT BEIIECTBO U CpaBHCHHUS
€roKOJINYECTBO
57 Menuerit 1000 CuS0Oq4 18 Bomopoansrii
16T
58 [nHKOBBII 500 ZnSO4 18 KanomenbHbrit
0,1 r-skB (0,1 u. HKD)
59 Huxkenessit 1000 NiCl2 30 Hacpimennplit
0,5 r-3kB KaJIOMEIIbHBIHI
60 AIIOMHHHUEBBIN 200 AICI327 1 30 Hacelmennsbrit
KaJIOMEJIbHBII
61 CepeOpsiHbIii 400 AgNO3 25 KamomenbsHbrit
0,2 r-3kB (1 1. HKD)
62 KanmueBbrii 1000 Cd(NOs). 25 Bonopoausrii
18,8
63 Kenesnsrit 100 FeSO47H,0 30 KanomensHbIi
20,5 (0,1 u. HKD)
64 KobanbToBsiii 200 CoCl 25 | XnopcepeOpsHbIit
0,15 r-3xB B 1 u HCI
65. — 72. Beruncauts pH pacTBOpa Mo CIEAYIOUINM JaHHBIM:
Homep NunukaropHbiin DNeKTpoa CpaBHEHUS 7,°C | B1AC,B
3a1a4uu 3JIEKTPOJI
65 Bonopoansrit Kanomensnsrii (0,1 1. HKD) 30 0,624
66 XUHTUIPOHHBIN Kanomenbnsriii (1 5. HKD) 25 0,154
67 Bonopoasrii Xnopcepeopsinsiii B 0,1 H. HCI 20 0,505
68 Bonopoansiii OKHUCHO-PTYTHBIN 25 0,638
69 XVHTUIPOHHBIN Xnopcepeopsinbiii B 1 1. KCI 20 0,248
70 Bonopoausrit HacrplmenHbIil kKaoMeIbHBIA 35 0,527
71 XUHTUIPOHHBIN HacruimeHHbIi kaToMenbHBIH 40 0,205
72 XVHTUIPOHHBIN CepHOKHCIIBIN PTYTHBIN 18 -0,565
73. PaccuuTaTh 3HaueHuE npeAenbHOro 1udy3noHHOT0 TOKa YKa3aHHBIX HOHOB:
Homep Hon Macca 100 | Bpems o6pazosanus | D'10°, cm?/c | KoruenTparms
3aJ]a4n Karlellb, MT 25 Kariens, ¢
73 Cd“* 200 75 0,72 210" monb/n
74 Pb** 215 102 0,98 0,005 r/mn
75 Cu®* 300 100 1,98 0,0020 =.
76 TI= 260 112,5 2,00 0,250 r/n
7 Zn“* 310 112,5 0,72 310" monb/n
78 Zn“* 280 120 0,69 0,0065 r/mn
79 Cu* 210 75 1,98 0,001 H.
80 Cd“ 285 95 0,72 0,002 monw/1

81. PaccuuTaTh CTENeHb M3BICUEHUS KOMIUIEKCa OEH30JIOM M3 BOJHOIO pacTBOpa, €Cid
ncxoaHas koHmeHtpanus komruiekca 0,0025 monw/n, a comepxanue B 6enzone 0,040 monw/m.
OrtHorreHre 00beMOB OPraHUYECKOM U BOJIHOMH (ha3 B mporiecce sKcTpakimu cocrasiser 1 : 20.

82. OmpenenuTh CTETNIEHb M3BJICYCHUS ITUMETHITIMOKCHMATa HHUKeNs u3 50 M BOJHOTO
pactBopa npu pH = 8 U IBYKpaTHOM BCTpSAXHMBAHUU ¢ 5 Mi xjopopopma. Koadpdumment pac-
npenenennst D = 410.
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83. CKoJbKO rpaMMOB HUKEJISI OCTAHETCSI B PACTBOPE, €CIH Yepe3 KOJIOHKY, 3arl0JIHEHHYIO
10 r xatuonuta, nponyctunu 500 mia 0,05 H. pactBopa conu Hukens. IlonHas nuHaMmyeckas
€MKOCTh B JIaHHBIX YCJIOBUAX pa3lesieHus paBHa 1,4 Mr-aks/T.

84. Ilpu ompeneneHuH 3TUIOBOrO CIUPTAa METOJOM ra3oBoi Xxpomarorpaduu ObLIM MOITy-
YeHbI CIIEeIYIOLe TUKU ¢ BBICOTOH (h) B 3aBUCUMOCTH OT COZEPKAHMSL:

C, mMr 0,2 0,4 0,6 0,8 1,0
h, Mmm 18 37 48 66 83

s 0,02 mut uccnexyeMoro pacTBopa MoJydeH MUK BBICOTON 57 MM. OmnpeaenuTb coaep-
’KaHHe CIIIPTa B UCCIIeayeMoM pacTBope (B %), eci MIoTHOCTh pactBopa 0,95 r/em®.

85. Pacnpenenenue ¢genona (B MOJIb Ha JIUTP) MEXKIY BOJON U OEH30JIOM XapaKTepH3yeT-
Csl CIICIYIOIIUMHE BETTHUNHAMH:

Cooon 0,032 0,12 0,33 0,75
Coens 0,077 0,016 0,25 0,39
Borurcnute D 1 N 10 ypaBHEHUIO pacnpeesieHus:
Cn
D=0
C

600H
Kak m3menurcs koHnentpamnus 0,2 Moab/a pacTBopa (eHosa mociae o0paboTKu ero pas-
HBbIM 00beMOM OeH30J1a.

IIpuMep BbINOJTHEHHS J12a00PATOPHBIX padoT

NK-cniekTpockonus

DTOT METOJ aHaJIh3a OCHOBAH Ha 3alMMCH MH(PPaKpPacCHBIX CIEKTPOB IOIJIO-
nieHus Beuectsa. [lornomenre BenecTBOM B 00JaCTH HH(PAKPACHOTO U3ITyUYEHHUS
MIPOUCXOMAT 3a CUET KoJieOaHU aTOMOB B MoJiekynax. Konebanust noapas3nensoT-
Csl HA BaJICHTHbBIE (KOTJa B XOJ€ KOJIeOaHUSI U3MEHSIOTCA PACCTOSIHUS MEX]y aTo-
MaMH) 1 KoJsiebaTeNbHble (KOIr/ia B X0A€ KoJIeOaHUsI U3MEHSIOTCSL YTIIbl MEKIY CBsI-
3simu). [lepexoabl Mexay pa3IuuHbIMU KOJI€OaTEIbHBIMU COCTOSHUSIMU B MOJIEKY -
Jax KBaHTOBaHbI, Omaromaps demy mnoruomieHue B MK-obmactu umeer dopmy
CHEKTpa, I/Ie KaKIOMY KOJeOaHHI0 COOTBETCTBYET CBOS JUIMHA BOJHBI. [loHATHO,
YTO JJIMHA BOJIHBI JUUISI KQXKJIOTO KOJIEOaHUs 3aBUCUT OT TOTO Kakue aTOMbI B HEM
Yy4acTBYIOT, 1 KPOME TOTO OHA MAJIO 3aBUCUT OT UX OKpYXeHUs. TO ecTh s Kax-
noit ¢pyukimonansHol rpymnmsl (C=0, O-H, CHz u ap) xapakTepHbl KojaeOaHUs
ONPEAEIEHHON JJIMHBI BOJIHBI, TOYHEE TOBOPS JAXKE Ul KAXKIOW I'PYIIbI XapaKTe-
peH psna kosiebanuit (coorBercTBeHHO U mosioc B UK-cnektpe). UMeHHO HaA 3THUX
cBoiictBax MK-criekTpoB ocHOBaHa HUJEHTU(UKAIMS COCAUHEHUM MO CHEKTpaib-
HBIM JIaHHBIM.

Hean: nuzyunts UK-criekTpocKomnuio, MpUMEHUTDh €ro Ha CIIEKTPax JIEKapCTBEH-
Horo npemnapara «Humecun.

OcCHOBHOE aKTHMBHOE BeLIECTBO Ipenapara «Humecwi» — 3T0 HUMeCYIHI.
Tak>ke UMEIOTCSl BCIIOMOTaTeNIbHbIE BEIECTBA: TUMOHHAS KUCJIOTA, alleJIbCUHOBBIN
apomatu3zarop, keromakporoa 1000 u MabTOIEKCTPUH.
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BeiBoa: Ha mpumMepe HHUMecHIa (JIEKAPCTBEHHOTO CPEJCTBA) OIMpPEAEIICHBI
BaJICHTHBIC U JIePopMaIlMOHHBIC KOIeOaHusT (PYHKIIMOHABHBIX TPYIII, BXOISIIUE B
€ro COCTaB.

TepmorpaBumMeTpus

Meton TEpMUYECKOTO aHanau3a, MPU KOTOPOM PETUCTPUPYETCS U3MEHEHUE
Macchl 00pasia B 3aBUCUMOCTH OT TEMIIEPATYPHL.
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OTOT METOJ| aHalIM3a 3aKJIYaeTcsl B HAOIIOACHMHM MAacChl HCCIETyeMOMN
HABECKM BEIIECTBA IPU U3MEHEHHH €€ TeMIeparypsl. Pe3ynbTaToM aHanu3a sBIIs-
101cs TT'-KprBblE — 3aBUCUMOCTH MACChl HABECKU (WJIM U3MEHEHUsI MacChl HaBEC-
KH) OT TeMIIepaTypbl WiIu BpeMeHH. [ nHTeprpeTauu pe3ynbratoB T1-aHanuza
HeoOxoauma obpabotka TI'-kpuBsix. B wactHocTH, mpousBoanas ot TI'-curnana
(CKOpOCTh U3MEHEHUS Macchl), npeacrasisgemas kpuoit JITT, mo3Bosiser ycraHo-
BUTb MOMEHT BPEMEHH WM TEMIEPATYPY, NP KOTOPON U3MEHEHUE BECA MPOUCXO-
TUT Hanbosiee OBICTPO.

TI'-ananu3 MHAPOKO HCHOJB3YETCS B HCCIEIOBATEIIBCKOM IPAKTUKE IS
OIpEJEJICHHS TEMITEPATYPhl AeTpagaliii MOJIUMEPOB, BIAKHOCTH MATEPUAJIOB, J10-
JIM OPraHUYECKHUX U HEOPTAHMUYECKUX KOMIIOHEHTOB, BXOISAIIUX B COCTaB HCCIIETY-
€MOT'0 BEILECTBA, TOUKU PA3JI0KEHHS B3PbIBUATHIX BEIIECTB U CyXOI'0 OCTaTKa pac-
TBOPEHHBIX BEIIECTB. METO TakKe MPUTOJEH IS OIIPEAEIIEHNs CKOPOCTH KOPPO-
3MHM IIPU BBICOKUX TEMIIEPATypax.

IIpu cunxponnom TT-JATA/JICK anamusze OJTHOBpPEMEHHO H3MEpSETCS H3-
MEHEHHE TEIUIOBOr0 MOTOKA U Macchl o0pas3la Kak (pyHKLIHS OT TeMIepaTyphl WK
BpEMEHH, OOBIYHO NPU 3TOM HCIOJIb3YyeTCs KOHTposupyeMas atmocepa. Takoi
CUHXPOHHBIM aHAJIN3 HE TOJBKO YBEJIWYMBAECT IPOU3BOAMUTEIBHOCTh U3MEPEHUH,
HO Y YIPOILAET MHTEPIPETALUIO PE3yIbTaTOB, O1arogaps BO3MOXKHOCTH OTIEIUTh
HH/O- U FK30TEPMUYECKHE MPOLECCHI, HE COTPOBOKIAIOIIUECS N3MEHEHUEM MACChI
(manpumep, (a30BbIe MEPEXObI) OT TEX, MPU KOTOPHIX MPOUCXOJUT HW3MEHEHUE
Macchl (HarpuMep, IeruApaTaius).

Heab: M3yuyuTh METOA TEPMUUYECKOIO aHAIM3A, IOCTPOUTH KPUBBIE 3aBUCHU-
MOCTH MAacChl HABECKH OT TEMIIEPATypPbl COINIACHO METOJy TEPMUUYECKOIO aHaIHn3a
Ha npuMepe MeaHoro kKymnopoca (CuSO4*5H,0).

IMosryyena repmorpamma:
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1) B unTtepBane temmneparyp 105...125°C npoucxoaut nmoteps 12,28% mac-

CBI.

M (CuSQOq * 5H,0) =250 r/mob

M (motepu) =250 * 0,1228 = 30.7 r/moas = 1,7*M (H0)

CuSO4 *5H,0 —»CuS0O,4 *3.3H,0 + 1.7 H,0O — 119k ]Ix

2) B unrepBane temneparyp 125...150°C npoucxomut noreps 16,53% mac-

CHI.

M (motepu) =250 * 0,1653 = 41,33 r/mons = 2,3*M (H,0)

CuSO4 * 3.3H,O0 —+CuSO,*H,0 + 2.3H,0 — 161k/Ix

TemmoBoii 3¢(eKT OTphIBa MEPBHIX YSTHIPEX MOJICKYJT BOJIBI:

Q=— 280 x/Ix

3) Ipwu t = 250°C npowucxoaut norepst 7,22% macchl.

M (morepu) =250 * 0,0722 = 18,05 r/monb = 1M (H20)

CrnenoBaTeNbHO, IPOU30IILIA MTOTEPS TOCIEAHEH MOJISKYJIIbI BOIBI.

CuSO,; *H,O —*»CuSO4 + H,0 — 57x/Ix

4)  Tlpu t=770°C npoucxoaut noreps 14.74% macchi.

M (norepu) = 250 * 0,1474 = 36,85 r/moib, = 0.46 M(SO3)

CuSO;  —0.54CuS0,4+0.46 SO3 +0.46Cu0O — 82k/]x

5) [Tpu t = 825°C npoucxoaut noreps 16.38% macchl.
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M (mmotepu) = 250 * 0,1638 = 41 r/moms, = 0.51 M(SO3)

0.54CuS0Oq, — 0.03CuSO4 + 0.51 SO3 +0.51Cu0O — 91k Ix

TemnoBoii 3¢ (heKT OTphIBa MOJIEKYIIBI CEPHOTO ra3a:

=— 179« 1x

6) IIpu t or 900°C mo 1000°C macca He MeHsutach. B octarke — 32,85%

OT EPBOHAYAILHON MACCHI.

M (octatka) =250 * 0,3285 = 82 r/mons =~ 1M(CuO)

BbiBoa: B x0/ie JaHHOUN paOOThI U3YyUYEHBI TAKUE TEPMUUYECKUE METO/IbI aHa-
J3a Kak TepMorpaBuMeTpus U auddepeHImaibHo-CKaHUPYIOIIas KaJopuMeTpHs.
Ha ocnoBanum TT" u JICK npousBeaeHO OTHECEHHE BCEX MPOUCXOAAIINX PEAKIINI
K OHJIOTEPMHUYECKUM U PaCCUMTAHE UX TEIIOBBIE 3((DEKTHI.

pH-meTpus

Meron ocHoBaHn Ha uaMmepenuu pH pactBopoB. pH-meTp - npubop nns usz-
MEpEeHHs] BOJOPOJAHOr0 Tokasarens (rmokaszatens pH), xapakrepusyromero akTyuB-
HOCTh MOHOB BOJIOPO/ia B pacTBOpax, BOJie, MUIIEBON MPOAYKIIMHU U ChIPhe, 00BEK-
Tax OKpY)KaroWEel cpeAbl U MPOU3BOJCTBEHHBIX CUCTEMAX HEMPEPHIBHOIO KOH-
TPOJIsSI TEXHOJIOTMYECKHUX MPOLIECCOB, B TOM YHUCJIE B arpECCUBHBIX cpeaax. B vact-
HocTH, pH-MeTp npumensietcst AJ1sl anmapaTHoro MoHuTopunra pH pactBopoB pasz-
JIeJICHUs ypaHa U IUIyTOHUS, IJie TpeOOBaHUSI K KOPPEKTHOCTH MOKa3aHUM armapa-
Typbl 0€3 e€ KaTuOpPOBKH YPE3BbIYAITHO BHICOKH.

Henwb: onpenenuth KoHIEeHTparwo MDA (MeTniaMuHIuITaHOIa-1) ¢ MOo-
MouIbl0 pH-MeTpruecKoro U TEpMOMETPUUECKOTO TUTPOBAHUS.

CrannapTu3aiiys pacTBOpa CEPHON KUCIIOThI KHCIIOTHI 10 Oype

O6beM KUCNOTbI pH Temnepatypa

0 9,32 25,9
0,5 9,16 26,7
1 8,89 27,7
1,5 8,64 27,7
1,7 8,52 27,7
1,9 8,41 27,7
2,1 8,28 27,7
2,3 8,13 27,8
2,5 7,95 27,8
2,6 7,88 27,8
2,7 7,75 27,8
2,8 7,67 27,8
2,9 7,56 27,8
3 7,28 27,8
3,1 7,08 27,8
3,2 6,48 27,8
3,3 3,33 27,8
3,4 2,99 27,8
3,5 2,81 27,8
4 2,34 27,8
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4,5 2,16 27,8
5 2,04 27,8
10
"\.\
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O0BEM KHUCIOTHI

Na,B4+O;-10H,0 + H,SO,4 = 4H3;BO3; + Na,SO,4 + 5H,0
V,=3,23 M
Cinn=C6*V6/V e =0,1%50/3,23=1,548 H
Omnpenenenue MJIDA no cepHoll KUCIOTE

BEIIECTBO: _CHx-CHyoH M CsH13NO;
CHs-N
~CH»-CH,-OH
M=119 r/monn
V=0,1n
p=1,03 r/cm®
M;-5.=30-40r
Ng-32=0,25-3.4 MoJIB/1T
V=10 man (MJIDA)
O6bem KUCNoTbl pH Temnepatypa
0 9,5 24,6

9,37 26,8

1
2 9,23 28,4
3 9,09 30
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4 9,01 31,1
5 8,93 32
6 8,84 32,8
7 8,76 33,3
8 8,66 33,9
9 8,56 34,3
10 8,44 34,8
11 8,31 35
12 8,13 35
13 7,84 35,1
14 6,93 35,2
14,2 5,45 34,9
14,4 4,56 34,6
14,6 4,06 34,1
14,8 3,68 33,8
15 3,33 33,4
16 2,60 33
17 2,29 32,4
18 2,10 31,9
19 1,97 31,5
20 1,87 31,1
10
*—o,
9 HH%—-.HHH'__‘HH
8 k‘c
7 L
6 l
5 \
T
9.4 \
\
3 \\‘
2 kﬂ"“‘;‘—-ﬂ
1
0
0 5 10 14,3 15 20 25

OO0BEM KUCIIOTBI
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OO0OBEM KHCIIOTEI

(C2H4OH);N(CHs) + H2SO4 = [(C2H4OH),NH(CH3)].SO04
W3 rpadukoB HaliieH SKBUBaJICHTHBIA 00beM: V,=14,3 mi
Pacuyet xonnentpanuu MJI2A B pacTBope:

Cavuna=V5* Corml Vayima=14,3%1,548/10=2,214 H

Pacuer npouentHoro coaepxanust MJ/I9A B pactBope:
Mayua= VFC*M=0,1%2,214*119=26,35
Mp-pa= V*p=103 1
® = (Maymna / Mp-pa )*100% = (26,35/103)*100% = 25,6%

OTtBeT: ® (MJIQA) = 25,6 %Macc.

BoiBoa: pH-MeTpudeckoe u TepMOMETPUYECKOE TUTPOBAHUS SBIISIFOTCS d(-
(beKTUBHBIMU (PU3UKO-XUMHUYECKUMU METOJIaMU OTIPEJICIICHUSI aKTUBHOCTH HOHOB
BOJZIOPOJIa B PACTBOpPE, YTO TMO3BOJISET OMPEACISITh KOHIICHTPAIMA pabouux pac-
TBOPOB.
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