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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B cootBerctBuu ¢ OOII nampanenust 04.03. 01 Xumus ueiab OCBOCHUS TUCHUTLIAHBI
COCTOUT B (popMHpOBaHUM Y OYAYIIMX CHEIUAINCTOB CHCTEMHOTO MPEACTABICHUS O Pa3IMUHbIX
BUJIaX U TUIAX UCIBITAHUI MPOMBIIUICHHOW MPOIYKIIMHU, a TAKXKE OLICHKU €€ KaueCTBa; YMEHUU
pemate METOJWYECKHE, TEXHOJIOTMYECKHe M JpYyrue 3aJadyd MPOBEACHUS HCIbITAaHUM,
BO3HUKAOIINE TIPU Pa3pabOTKe, M3TOTOBICHUH M CEPTHPUKAIIUHN MPOMBIIIUICHHOW PO TyKIIHH.

1.2 3aga4yu AUCHUINJIMHBI.

— PacKpbITh TEOPETUYECKHE U METOIOJIOTHYECKHE OCHOBBI JUCIUILIMHEI,

— W3y4YEeHHE METOJOB M CPEICTB OPraHM3alMd W MPOBEICHMS HCIBITAaHUHA, a TaKKe
o0ecreueHNs MX SKBUBATEHTHOCTH PEaIbHBIM YCIOBHSM dKCILTYaTaIllH;

— c(hopMHPOBaTh MPEACTABICHUS O HPOLECCAaX HCIBITAHUHA, KaK OJHOTO M3 OCHOBHBIX
3JIEMEHTOB 00ECIeUeHNs KauecTBa MPOAYKIIMH Ha dTanax e€ )KU3HEHHOTO [IUKIIa;

— paccMOTpEeHHE METOJI0B aHAIN3a, 00PaOOTKHU, XPaHEHHS U UCTIOIb30BAHUS PE3yJIbTaTOB
UCTIBITAaHUN; OCHOB TEXHUYECKOT'O M METPOJIOTUYECKOT0 00ECIIeYCHHUS HCIIBITAaHNH .

1.3 MecTo AucuunInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Hucuunnuaa b1.5.08 «IIpo6ootbop u mpoOONoAroToBKa B XMMHUYECKOM aHAIHM3E»

OTHOCUTCS K 0a30Boif yactu brioka 1 "Jlucuumnmunel (Moaynu)" y4yeOHOrO IUIaHa MOATOTOBKU
OakanaBpoB 1o HampasieHuro 04.03.01 Xwumus (mporpamMma MOJATOTOBKHM — TPHKJIaJIHAS),

I/IH(l)OpMaLII/IOHHO h JIOTUYCCKU CBdA3aHa CO CICAYOIIMMH  OUCHUIINIMHAMMU: (1)I/I3I/IK8,,

HEOPraHWYeCKast XUMHSL.
OcBoeHue [aHHOM JUCHMIUIMHBI HEOOXOJMMO Kak HpellecTByrouiee s JAUCHUILUINH
BapuaTUBHONW YacTu «lIpakTMka XMMHMYECKOIO HKCIIEPUMEHTa», «XUMHUYECKas DSKOJIOTHSI»,
«MeTronpl DKOAHAIUTHUYECKOIO KOHTPOJS CYNEPTOKCUKAHTOB», «COBPEMEHHBIE METOJbI
AQHAJTUTUYECKON XUMUN», «MeTonpl pa3fciieHusT W KOHLCHTPUPOBAHUA B AHAIUTUYECKOH
XUMHUM» a TakXke psjia Ipyrux JUCLUIUIMH IO BbIOOPY BapHMaTHBHOM 4acTH y4eOHOro IjiaHa
NOJAroTOBKU OakanaBpoB 1o HampasyeHuto 04.03.01 Xumus

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4YeHUs] MO JMCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.

W3yyeHnne paHHOW y4eOHOM JUCUMIUIMHBI HAampaBieHO Ha (QopMmMHupoBaHHE Y
oOyuaronuxcs obmenpodeccuonanbHbIx/mpodeccnonanbubix komnerenuit (OTTK/TIK)

No WNunexc | Copepxanue B pesynbrare uzyuenust yueOHON AUCIUTUITMHBI
" | KOMIIET | KOMIETEHUUU oOyJaromuecs: JOIKHbI

A eHIuu | (MM e€ 4yacTu) 3HATh YMeTh BJIA/IETH

1. OIIK-1 | cnocoOHOCTBIO | TEOPETUUYECKUE | UCIONB30BAaTh 3HAHUS | HaBBIKAMU
WCIONb30BATh | U B 00JIaCTH | caMOCTOSTENbH
IMOJIYYCHHBIC METOAOJIOTHUYECC COBPCMCHHBIX Or0 OCBOEHUS
3HaHUs KHe OCHOBBI | METOJIOB HOBBIX 3HAHU
TEOPETHYECKH | TUCIUTIINHBI, MPoOOTIOITOTOBKHI i
X OCHOB | 3HATh TUTST HMCCTENIOBAHHS | 1nodheccHoHa-
(dbyHIaMeHTaNlb | HalpaBJICHUS O0BEKTOB  CIOXKHOM | o0 o
HBIX pa3/IesioB | Pa3BUTH MATPHIBL, BKIOYAL M | ororenrarm
XUMUU IIPU | COBPEMEHHBIX OOBEKTHI
peleHnmn croco6oB OKpY>Karollen cpeibl
npodeccuoHas | mMpoOONOATr0TOB
bHBIX 337124 KU OOBEKTOB C

pa3IMYHON




Ne Nunexc | Copepxkanue B pesynbrare nzyuenus: yueOHON AUCIUIIINHBI
" | KOMIIET | KOMIIETEHIIUU o0ydaromuecs: JOIKHbI
TLIL. eHnuu | (WM e€ yacTu) 3HATh YMeThb BJIa/1€Th
MaTpHUILIEN
2. OIIK-3 | criocoOHOCTH TEOPETUYCCKHE | OPMEHTHPOBA HaBBIKAMHA
10 OCHOBBI, TeCA B IICPCICKTUBAX | yCTAaHOBICHUS
WCIIOIb30BaTh | JICXKAIKE B | PasBUTHA  TCXHHUKH W | 33K0HOMEPHOCT
OCHOBHBIE OCHOBE TCXHOIOTHH  SAMWTEL | o ypoTeKaHus
3aKOHBI METOJIOB y | DCNTOBEKa HTPHPORHOM | ygpiecco B
Cpelbl OT OIMacHOCTEH )
€CTeCTBEHHOHA | CPEICTB X HOMCHHONO 4 | TIPHPOZE;
YHUHBIX KOHTPOJIA [PHUPOHOTO XapaKTepa,
AUCIHUILUIAH B | CPC/BL BbIOUpaTh METOJbl U
npO(ubeCCI/IOHan obuTaHus; PHGOPHI s
bHOU OCHOBHbIC KOHTPOJISI COCTOSIHUSA
AEATENBHOCTH | XaPaKTEPUCTHK | ooy OGHTAHHA:
1 CPCACTB | priGupaTh METOAMKY
KOHTpOIL, or6opa mpob M MX
MOJITOTOBKY K
aHaIN3y
3 ITK-5 CIIOCOOHOCTBIO | OCHOBHbBIE IPUMEHSITh HaBbIKaMU
NOJy4aTh  H | IPUEMBI CHeIHATbHOE CTaTHCTHYECC
00pabaTbIBaTh | 0GpaboOTKH IpOrpaMMHOE KOH 00paboTKH
PE3yILTATEI uHpopmaluu ¢ | odbecrieueHue JUISL | DKCIIEPUMEHTA
Hay4HbIX IOMOIIBIO METPOJOTUYECKOM JILHBIX JTaHHBIX
OKCHEPUMCHTO | kommprOTEPHBIX | 0OPaOOTKH M OIEHKH HUX
B C© TOMOIIBIO | rexyonormii AHATUTUYECKUX HA/ISKHOCTH
COBpPEMEHHBIX JTAHHBIX
KOMITBIOTEPHBI
X TEXHOJIOTUI

2. CTpyKTYpa M coep:KaHue M CUHIJIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.

Obmass Tpyno€MKOCTh AMCUMIUIMHBI cocTtaBiasier 4 3ad.en. (144 wyacoB), wux
pacripesiesieHue 1o BUjaM paboT MpeaCTaBIeHO B TaOIuILIe.
Bun yuebHoit paboThl Bcero CemecTpsl
4acoB (uackl)
4
KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHSI (BCEr0) 76,3 | 76,3
3aHATHSA JIEKIUOHHOTO TUIA 36 36
JlaboparopHbIe 3aHATHS 36 36
3aHATUS CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTUYECKHE
3aHSTHSA) B -
Nnas koHTaKTHasA padoTa
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHast padoTa , B TOM 4HCJIe
KypcoBas pabora — -
[TpopaboTka yuebHOro (TeopeTHdecKoro) MaTepuana 18 18
BeimonnHeHe WHANBHTYaTbHBIX 331aHUH (ITOITOTOBKA 11 11
COOOIIeHUH, Tpe3eHTaIuil)




Pedepar — —
ITonroToBKa K TEKyIeMy KOHTPOJIO 12 12
KonTpoJn:
IToaroToBKa K 3K3aMeHY 26,7 26,7
O01mas Tpy10eMKOCTh qac. 144 | 144
B TOM YK CJie KOHTAKTHAsA 763 | 763
pabora
3ad4. el. 4 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenenrie BU10B yueOHOM pabOThI U UX TPYTOEMKOCTHU IO pa3/iesiaM JTUCIUIUIUHBI.
Pazpgenbl (TemMbl) AUCIUIUIMHBL, U3y4aeMbie B 1 cemecTpe

KonnuectBo yacos
Ne
HaumeHnoBanue pa3aenon Aymropias Camocrosrens
pasne Beero paGora Has pabota
na
JI 113 JIP
1 2 3 5 6 7
1 O6mue TpeboBaHus K 0OTOOPY 30 8 12 10
1 KOHCEpBallUK poo.
5 OO0mue BOOpOCHl  METO/OB
Pa3IoKEeHHUS. Crioco0bl 14 4 10
pa3noKEeHUE BEIIECTB
3 Mertoab! pa3ioxeHus 24 10 5 6
OKHCIICHHEM
4 Mertoab! pa3ioxeHus 4 9 2
BOCCTaHOBJICHHEM
5 dusnuecKkue MeTo bl 30 5 16 8
pas3oKeHus
5 Mertobl pa3aeneHus u 11 6 5
KOHIICHTPUPOBAHUS B aHAJIH3E
00BEKTOB OKpYKaloIIel cpeibl
HUmozo- 113 36 36 41
Beezo- 113 36 36 41

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansTHs / cemuHapsl, JIP — maGopaTtopHble

saasTus, CPC — camocrositenpHas paboTa CTyieHTa

2.3 Conep:xanue pa3ieoB (TeM) TUCHUTIAHBI:
2.3.1 3anaTuda JeKINOHHOT0 THIIA.

HanmenoBanue pasaciia

(Tempr)

Copepxanue pazzena (TeMbl)

dopma
TEKYLIETO
KOHTPOJIA




2

3

/Bumber  1po0. Oo6mmue
TpeOboBaHUsI K OTOOpPYy |
KOHCEpBaIMH MPoo.

Buner mpo6. CrmocoObl  cokpamieHuss mpod
ceilyynx wmarepuaioB. OOmme TpeOOBaHHS K
0TOOpY M KOHCEPBAIMH MPOO

KP1

.|Ocobennoctu otdbopa npod
O0BEKTOB  OKPY)KAIOIICH
Cpelbl (atMocdepHOTO
BO3/lyXa, MPHUPOJHBIX BOJI,
TTOYB). OcobGeHHoCTH
orbopa MUTIEBBIX
npoaykToB. OcobeHHOCTH
otOopa 6uonpoo

OO0mue IOJIOKEHUS
atMochepHOro BO3yXa.
aTMOC(EpHOTO0  BO3IyXa
CYIEpIKOTOKCUKaHTOB.  OTOOp
AHATUTHYECKOM KOHTpOJIE
CoBpemenHbIe croco0bl mpobooToopa.

Mertoabl oTOOpa TPOO MPUPOIHBIX BOJ H
aTMoc(hepHBIX 0CaTKOB, MUTHEBON BOJIBI, CTOYHBIX
Boa. CTpykTypa H OCHOBHOE COJIEp)KAHHE
HOPMATUBHBIX JIOKYMEHTOB, pEriiaMeHTUPYIOIIIX
mpo0ooTOOp BOJ M aTMOC(EPHBIX OCATKOB.

Ocobennoctu 0TOOpa Mpod MOYB M JTOHHBIX
OTJIOKECHUH.

[IpoGooTbop pacTUTEIbHBIX "
OMOJIOTUYECKHUX MaTepHaJoB, MUIIEBBIX
nponykroB. KoHcepBamussi ©  0COOCHHOCTH
XpaHECHHS TPOo0

orbopa  mpob
OTt60p po0
OTIpeIeIICHUS
npod  mpu
BBIOPOCOB.

JJIA

KP1

.|O01111€ BOMTPOCH METOJI0B
paznoxenusi. CnocoObl
Pa3JI0KEeHUS BEIECTB

OO61ue Bonpocskl METO0B pa3iiockeHus. TexHuka
pasioxeHus (pa3ioKeHHEe HarpeBaHHEM B rase,
pacTBOpeHHE B KHUJAKOCTAX,  pa3joKEeHHUE
CIulaBieHus. Marepuansl JUIsI  U3TOTOBJICHMS
XUMHYECKOMW MOCYABI.

VICTOYHHMKM TOTrpeIHOCTell MpHU  Pa3lIoKEeHUU
BEILECTB. VYckopenue pa3iIoKeHus,
aBTOMaTH3aLMs

Pa3nojkeHne BelIECTB € y4acTUEM XUMHYECKHX
peakuuii 0e3 W3MEHEHHs CTENEeHH OKHCICHHS
AIIeMEHTOB. Pa3znoxeHue ¢ HCIOJIb30BAHUEM
KOMIIJIEKCOOOpa3ylolMX BEIIECTB U HOHUTOB.
Paznoxxenue MUHEpPATbHBIMU KHCIIOTaMHU.
Cnnasienue. Pacmeruienne bepmeHTaMu.
IInporunponns. Paznoxenune meronoM JloypeHnca
Cwmurta

KP2

.|Crioco0sI pazyioxeHus
00pasIoB C
HCIIOJIb30BaHUEM
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHS

Mertonst pazoKeHUs OKHCJICHUEM.
OKucneHre KuciaopoaoM U 030HOM. OKHCIEeHHE
A30THOM KHUCIIOTOU U OKcUJiaMu a30Ta. OKUCIICHHE
CEpPHOM KHUCIOTOM, CMECBIO a30THOM U CEpPHOU
KHMCJIOT, XJIODHOBATOM KHUCJIOTOM M XJIOpaTamu,
XJIOpHOH KHUCIOTOH. OCOOEHHOCTH KHCIOTHOTO
Pa3OKEHUST THIIEBBIX MPOAYKTOB. OKHUCICHHE
MEPOKCHUIIOM BOJIOPOJIa, TMEPOKCOIUCYIh(HATOM,
MIEPOKCOKUCIOTaMH. DNEKTPOXUMHUIECKOE
OKHCIIEHUE. OcobenHoctu aBTOKJIAaBHOUN
MpoOOMOATOTOBKY MUIIEBBIX MPOTYKTOB.

Meroabsl  pa3ioXKEHUST  BOCCTAHOBIICHUEM.
BoccranoBnenne BOJOPOJOM WM aMMHAKOM,
yriaepojnoMm, — Mmetawiamu.  [Ipyrue = MeToJbl
Pa3IoKeHHST BOCCTAHOBJIICHHEM

KP2




5.|UaTencudukanus
POOONOATOTOBKH O
BO3JICHCTBUEM (PU3NICCKUX
moJiei

duznueckue METO/IbI pa3IoKEeHMUS.
Tepmuueckoe pas3noxeHue. Pasznoxenue
OPraHWYEeCKUX COEIMHEHHI MCKPOBBIM Pa3psiioM.
IIna3zmeHHas necTpykuus.

VYabTpa3Byk, Kak (hakTop HHTEHCHU(PHUKAUU
nporecca npobomoaroroBku. Cneunnduyeckue
0COOEHHOCTH yabTpa3Byka. D(d(eKxT kaBUTAIUH.
Oco0OeHHOCTH NPOTEKAaHUS XUMUYECKUX peaKlnii
B yIbTpa3BykoBoMm  mone. McrnoyHukuy3-
U3ITy4EHHUS. [Ipumenenue yJIbTpa3ByKa:
yCKOpeHue maccooOMeHa, BO3JEWCTBHE  Ha
AIIEKTPOXUMUYECKUE U XHMUYECKUE IPOLIECCHI,
Jiera3zanus KUJKOCTEH, JUCIIEPTUPOBAHMUE,
KpUCTaJIIIU3alus, CBapka, IIOBEPXHOCTHAs
00paboTKa pa3InYHbIX MaTEPHAIIOB.

@®otomn3. OcoOeHHOCTH (POTOXUMUYECKHX
peaKIuu. 3aKOHEBI dhoToxummum. Orenka
3¢ (HEeKTHBHOCTH TPOOOIOATOTOBKH. MexXaHU3M
($OTOOKHUCIIEHUS Ha (oTokaTamu3aTopax.
HUcrounnku Y@ — wusnydeHus. YCTpoHCTBa Uit
doToxuMHUECKON MpoOonoAroToBku. dortonus,
KaK JKCIpPecc-MeTO]] MPOOOMOATOTOBKU KUAKUX
MUIIEBBIX MMPOJAYKTOB K aHAJIU3Y.

CBY-uznyuenue - KaK bakTop
WHTCHCU(PUKAITIU POOOIIOATOTOBKH.
Xapakrepuctuka CBY-uznyuyenus. YcTpoiicTsa,
UCIOJIb3YEMbIE  JUId IpOOOIIOATOTOBKH.
Ocobennoctu MHUKPOBOJIHOBOM
IPOOONOATOTOBKM OOBEKTOB C OPraHU4eCcKOu
MAaTpHUILIEN.

6./O01as xapakTepucTHKa
METOIOB Pa3JIeICHUs 1
KOHIIEHTPHPOBAHHUS,
UCTIOJB3YEMBIX TPH
MIPOBEACHUU
MPOOOTOATOTOBKH
00BEKTOB OKpY Karolei
cpeabl

KunkoctHas HKCTPAKIHS. Teepaodaznas
skcTpakius.  CBepxkputuyeckas  QurouaHas
sKcTpakuus. Paznenenue ¢ nomompio MeMOpaH 1
anekTpodopesa. YapuBaHue U JUCTUIUIAIIMSL.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

HanmenoBanue

Ne TemaTnka npakTHUECKUX 3aHATHH (CEMHHApOB)

paszzena (TeMbl)

®opma
TEKYIIEro
KOHTPOJISI

1 2

3

4

1. 3aHATUS CEMUHAPCKOTO THIA HE MPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHSI.

Ne HanmenoBaHue 1a60paTopHBIX paboT

dopma
TEKYILEro
KOHTPOJISI




1 3 4
1. |l[IpoBenenue oTO6Opa Mpod MPUPOIHBIX BoA U MOYB. [loaroroBka oOpas3ios Otyer no
K aHaJIH3Yy. nabopaTtopHoi
pabote
2. |Pa3paboTka cxembl MPOBEICHUS «CyXOi» MUHEpaTU3allud Ha TpUMEpe Otuer o
MUIIEBOrO MPOIYKTa 1abopaTopHOii
pabore
3. |Pa3paboTka cXeMbl MPOBEICHHSI «MOKPOI» MHHEpaIU3aIlli Ha TPUMEpPE Otuer o
MUILIEBOTO MPOAYKTA nabopaTtopHoi
pabote
4. |OkucieHue opraHuveckux BemiecTB mo merony Keempnans (ma mpumepe|  OTtuer no
Pa3IIOKEHHUS ChIpa). 1abopaTopHOii
pabore
5. [Posb mpobGomnoaroToBku mpu omnpenesieHuu coaepxanus Fe (1) u Fegpy Otuer no
B PUPOJHOMN BOJIE nabopaTopHOI
pabore
6. [Pomb mpoOOMOATOTOBKH TPH ONPENEICHUH O0IIEro CoAepKaHus JKene3a B Otuer o
MUIIEBBIX MPOAYKTaX (Ha mpuMepe OeIoro U KpacHOTO BUHA). nabopaTtopHoOi
pabore
7. |CBY-uznyyenne — kak (akrop wuHTeHcH(uKamus — mporeccal  Otuer mo
POOOIOATOTOBKH MUIIEBBIX MPOJYKTOB. 1abopaTopHOit
pabore
8. |BnusiHME TPAaBUIBHOCTH BBIMOJHEHUS NPo000TOOpa Ha PpPe3ysIbTaThl Otuer o
aHanmsa (Ha NOpPUMEPE ONpPEAEIEHHMs DPAcTBOPEHHOIO KUCIopoga B| J1abopaTopHOH
MIPUPOIHOM BOJIEC) pabore

3amuTa naboparopHnoit padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), pacuernoro 3amanus (P3), nanucanue
pedepara (P), acce (3), komnokBuyMm (K), tectupoanue (T), yctasiii onpoc (YO) u T.4.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHue KypcoBbIX pabOT He PENyCMOTPEHO.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eCeYeHUs 1JIs1 CAMOCTOATEIbHOIH padoThI
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

Hepequb y‘le6HO'MeTO,I[I/IquKOFO obecreueHust JAUCLUITIIMHBI

nentp KyoIl'VY, 2014, 346 c.

2014, 114 c.

Oduc. — 2007

Ne Bun CPC IO BBIIIOJIHEHUIO CAaMOCTOSITENIbHOM pabOThI
1 2 3
1 ([Ipopabotka yueGHoro| Ilromko T.I'., Boponosa O.b., Hukonaesa H.A., Konmmna
(TEOpETHYECKOTO) Jx.H. IIpo6ooT60p 1 mpoOOMOATrOTOBKA B XHMHUYECKOM
Marepuana ananuze. Yacts 1./ KpacHonap: U3aarenscko-noaurpaduaeckuii

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6ooT6op u
poOOIOrOTOBKAa B XUMHUECKOM aHanmu3e. Yactp 2. /
Kpacnonap: Uznatenscko-nonurpaduueckuii nenrp Kyol'v,

OOBEKTHI OKPYXKAIOLIECH Cpebl U UX AHATUTUYECKUNH KOHTPOIb
B 2-x Tomax / mox pea. T.H. lllexosuosoit. . — Kpacnomap: Apr-

Meroandeckue peKOMEHAIMU K OpraHnu3alui ayJUTOPHOU U




BHEAYJIUTOPHOM (CAaMOCTOSATEIHLHOI) pabOTHI CTY/ICHTOB:
metoauyeckue ykazanus / coct. T.I1. Croposxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2 |BrimonHenue ronko T.I'., Boponosa O.b., HukonaeBa H.A., Konmuna
MHIUBUAYaAJIbHbBIX k. H. [Ipo6ooT6op 1 mpoOOonoAroToBKa B XUMUIECKOM
pacueTHBIX 3amaHuii  u|aHaym3e. Yacts 1./ Kpacromap: M3narenscko-nmommrpadudeckuii
NoAroToBKa K Tekyuemy|ueHtp Kyol'y, 2014, 346 c.

KOHTPOJIIO ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
poOOIOIrOTOBKA B XUMUUECKOM aHanu3e. Yactp 2. /
Kpacnonap: M3narenscko-nonurpadudeckuii nentp Kyol'V,
2014, 114 c.

OOBEKTBl OKpYXKAIOIIeH Cpebl U UX aHATUTHYECKUN KOHTPOJIb
B 2-x Tomax / mox pexa. T.H. lllexoBnosoii. . — KpacHomap: Apr-
Odwuc. — 2007

Meroandeckue peKOMEHIAUU K OpraHu3aluu ay JIMTOPHOU 1
BHEAYJIMTOPHOM (CaMOCTOSTENIbLHOM) pabOThI CTYJIEHTOB:
metoanueckue ykazanus / coct. T.I1. Croposxkenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOINYECKUE MaTepHalbl NIl CaMOCTOSITENIbHOM pabOThl O0ydaromuxcs W3
YHCIIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSAMHU 3710poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBercTBuu ¢ TpeboBanusimu @I'OC BO peanuzaius KOMIETEHTHOCTHOTO TTOAX0Aa
MpelycMaTpUBaeT HCIIOJIIB30BAaHHE B Y4EOHOM MpoIlecce aKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM
MIPOBEJICHUS 3aHATUM.

Opranuszanus H3y4yeHUs Marepuaiga Kypca OCYIIECTBISIETCS HAa OCHOBE CHCTEMHO-
JESTEJIbHOCTHOTO TMOAX0/la U IMOATANHOTO (OPMUPOBAHMSI YMCTBEHHBIX AeicTBuM. Jlekuuu u
nabopaTopHbIe 3aHATUS CHOCOOCTBYIOT (OPMHUPOBAHUIO Y CTYACHTOB 0a30BbIX 3HAHMIA,
OCHOBHBIX MBICIIUTEIILHBIX OIEpaIuii, pPa3BUTHIO JIOTHMKUA. JIEKIMM HOCAT MOTHBAIMOHHO-
MO3HABATENbHBIN XapakTep; J1a00paTOpHBIE 3aHSTUS SBISIOTCS CAMOCTOATEIHHBIMA M UMEIOT
MpoOJEMHO-TIONCKOBBIM  Xapaktep. llpw BhIMOTHEHWH J1aOOpPaTOPHBIX padOT peanu3yeTcs
TBOpUYECKasi JIEATEIbHOCTh  CTYJIEHTa, pPAa3BUBAETCS KOMMYHHKATHUBHAs  CIIOCOOHOCTbD,
Pa3BUBAIOTCS  HABBIKM  apTyYMEHTHPOBAHHO  BBIp@XXaTh CBOM  MBICIM W HAaBBIKU
DKCIIEPUMEHTAIBLHOU PabOTHI.

st moBeimeHust 3¢GGHEKTUBHOCTH y4eOHOTO TMpoIecca HCIOJIB3YIOTCS  CIEAYIOIIHe
o0Opa3oBaTenbHbIe TEXHOIOTHUHU: WH(HOPMAIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HATIPABIIEHHBIC Ha
dbopMHUpOBaHWE CHCTEMBI 3HAHWH, 3alIOMUHAHWE W CBOOOJHOE OINEPUPOBAHHE HMH; METOJ



npoOJIEMHOTO W3JIOKEHHsT Marepuana. s yCIemHOro OCBOSHHS AWCIMIUIMHBI CTyJCHTaM
HEoOXOIMMO OBJIAZIeTh HaBBIKAMH MIPOBEACHHS TOMCKa HEOOXOANMOI HaydyHOI WH(popMau B
dongax 6ubmmoreku. s 3aKperieHHs MOMyYSCHHBIX TEOPETUYECKUX 3HAHUNA W MPAKTUYECKUX
HABBIKOB U C LIEJIbIO MPO(ECCHOHATBLHON OPUEHTAINH ITPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCHH Ha
NPEANPUATHSIX TOPOA.

[Tpu BBINOJTHEHUH JTa00PATOPHBIX PpabOT U BO BPEMsI CAMOCTOSITEIIbHON pabOThI CTYACHTBI
HPOBOAAT Pa30Op MPAKTHYECKUX 3aad KaK CaMOCTOSTEIbHO, TaK W PEUIAOT NpOOJIeMHBIC
CHTYAIlUU B COCTABE MAaJbIX IPYIIIL.

JIns MHBaJIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI PEAU3YIOTCS
VHJMBUIyalbHble  00pa3oBaTeJbHBIC  TEXHOJOTHH, KOTOPbIE  MO3BOJSIIOT — IOJHOCTBHIO
VHJIMBHIyJIM3UPOBATh COACPKAHHE, METOABI M TEMITbl y4eOHOH [esTEIbHOCTH HHBAIIU/IA,
BHOCHTb BOBPEMsI HCOOXOIMMbIE KOPPEKTUBBI, KaK B ICSTEILHOCTh CTYJACHTA-MHBAIIU/IA, TaK U B
JeATEeIbHOCTD IPEToJaBaTels.

JIAst ML ¢ OrpaHMYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBBSI IPEIyCMOTPEHA OpraHU3aLusl
KOHCYJIBTAIMI C MCIIOJIb30BAaHUEM AJICKTPOHHOW TOYTHI.

Cemectp Bup 3ansTuii Hcnonb3yeMble MHTEpaKTUBHBIE KonunuectBo
o0Opa3oBaTeIbHbIE TEXHOJIOTUU 4acoB
1 P Becenpr, pa3dop curyamnmii, pa3dop TBOPUECKUX 24
3a/laHui, paboTa B MaJIbIX Ipymmax
Hmoeo 24

4. OueHoYHbIE CPeICTBA /ISl TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH M ITPOMEKYTOYHOI
aTTecTALUU.

4.1 ®oHja OLEHOYHBIX CPEICTB /s MPOBeIeHHs TeKYIIero KOHTPOJIA.

[Tpu 3amute mabopaTopHBIX pabOT MpemnoAaBaTelb MPOBOAUT WHAWBUAYAIBHYIO WU
rpynmnoByio Oeceqy Mo Teopuu crocoboB mpod6ooTdopa u MpoOONOArOTOBKH 0O0BEKTOB aHAIN3a,
paccMaTpUBaeMbIX B COOTBETCTBYIOIIEH 1abopaTopHOil paboTe.

[TpumMepHBIii TepedeHb BOMPOCOB, 00CYKTAEMBIX TIPU 3alIUTaX JJAOOPATOPHBIX paboT, U
JUIS IOATOTOBKU K KOHTPOJIBHOM padoTte 1:

1. Bunsl npo0.

CrniocoObl cokpalieHus Ipo0 ChITYyYHX MaTepHasoB.
OOu1re TpeboBaHUS K OTOOPY U KOHCEpBaLUU IpoO.
O6mue nonoxxeHus: oToopa Mpod aTMocPepHOro Bo3AyXa.
OT160p npob aTMochepHOro BO3IyXa AJsl ONPEAETIEHUS CYIEePIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemeHHbIe crtocoObl Tpo6ooTOOpa aTMOCc(hepHOro Bo3ayxa.
Mertoab!l 0TO0Opa Mpod NPUPOIHBIX BOJL.
Mertoab! oTO0pa 1npod aTMOChEpPHBIX OCATKOB.
. Metoas! oTO0pa mpob NUTHEBOI BOJBI.
. MeToast oTOOpa mpod CTOUHBIX BOA.
. CtpykTypa " OCHOBHOE coziepKkaHue HOPMAaTHBHBIX JTOKYMEHTOB,
perIaMeHTHPYIOMUX TTPOO0OTO0Op BOA M aTMOC(EPHBIX OCATKOB.
13. Ocobennoctr 0TOOpa MPOO MOYB U TIOHHBIX OTIOKEHUH.

©WooN A WD

e
N R O

[Ipumep BapuaHTa KOHTPOJIBHON paboThI 1
Bapuanr 1




1. Ot6op mpo0® mpu aHATUTHUYECKOM KOHTPOJE BHIOPOCOB (0TOOpP TpOO M3 MCTOYHMKA
3arpsi3HEHUs )

2. lens u 3amaum mpoOOOTOOpa CHEXKHOTO MOKpoBa. OOOpyIOBaHHE, MCIOIB3YEMOE TIPH
otrbope mpoo.

[TpumepHBIi TIepeYeHb BOMPOCOB, 00CYKIAEMBIX MIPH 3alIUTaX J1a00paTOPHBIX paboT, H
JUTSL IOJTOTOBKH K KOHTPOJIBHOM padoTe 2
1. OOmwme moyokeHHus U Kiaccu(uKaIys METO0B Pa3IOKEHUS.

2. TexHHKa pa3oKEHUs: pa3jIOKEHUE HArpeBaHUEM B ra3e, pPacTBOPEHHUE B
JKUJKOCTSAX, Pa3JIOKEHUE CIUIABIICHHEM M Ap. Marepuansl I HU3TOTOBJICHUS XHMHYECKOU
IIOCY/IBI.

3. M cTOYHMKH TOTPEIHOCTEN IIPU Pa3JI0KEHUH BEILIECTB.

4. PaznoxeHue BelecTB ¢ yuacTHEM XUMHUYECKUX peakiuii 0e3 U3MEHEHHs! CTEIeHH

OKHCJICHHMS 3JIEMEHTOB. Pa3iokeHue C HCIOJb30BaHUEM KOMHHGKCOO6pa3YIOIJ_II/IX BCIICCTB H
HMOHUTOB.

S. PaznoxxeHne MuHepaabHbIMU KHCIOTAMHU.

6. PasnoxxeHne opraHMuecKUMU KUCIOTaMHU.

1. CruiaBiieHHe W CIEKaHHWEe, KaK Croco0 MpoOOMOArOTOBKM MPOO € pa3IU4HOU
MaTpUILIEH.

8. Pacmieruienne gpepmentamu.

9. Metonsl paznoxeHus okuciaeHueM. OKHCIeHUuEe KUCIOPOIOM U 030HOM.

10. OxucneHne a30THOM KMCIOTON U OKCHJIaMH a30Ta.

11. OKHCIIEeHHE CEepHOM KHUCIOTOW, CMEChIO a30THOW U CEPHOM KHUCIOT, XJIOPHOBATOU
KHMCJIOTOM M XJI0paTaMu, XJIOPHON KHCIIOTOM.

12. OcoOGeHHOCTH KUCIOTHOTO PA3I0KEHHSI MUIIEBBIX MPOIYKTOB.

13. OcobeHHOCTH pa3I0KEHUSI MHUIIEBBIX TPOIYKTOB — OKHUCICHUE MEPOKCHIOM
BOJIOPO/Ia, MEPOKCOAUCYIh(HATOM, TEPOKCOKUCIOTAMH.

14. DIEKTPOXUMHUYECKOE OKUCICHUE OPraHUYECKOW MaTpUIlbl MPUPOJHBIX BOJ IS
HeNel onpeeNeHuss TOKCHYHBIX 2JIEMEHTOB.

15. OcobeHHOCTH aBTOKJIABHOM MPOOONOArOTOBKY MUILEBBIX TPOYKTOB.

16. Meronpl pa3noKeHUs BOCCTAHOBICHHMEM. BoccTaHOBIEHHE BOAOPOAOM WIH

aMMHUaKoM, YIJIepoAoM, MeTajulaMU. Jlpyrue MeTo/ bl pa3iokKeHHs] BOCCTAHOBIIEHUEM.

[Tpumep BapuaHTa KOHTPOJIBHOU PaOOTHI 2

Bapuanr 1

1. Munepanuzanys MaTpuibl 00pa3lloB OKHCIEHHEM CEpHON KHUCIOTOH, CMEChIO
A30THOM U CEPHOU KUCIIOT, XJIOPHOBATOM KUCJIOTOW U XJIOpaTaMu, XJIOPHON KUCIOTOM.

2. Metonbl pa3lioKEHHS BOCCTAHOBJICHUEM. BOCCTaHOBJIEHHE BOJIOPOJOM WU
aMMHMaKOM, YIJIEPOJOM, METAJIJIAMH.

[TpuMepHBIii epedeHb BOIPOCOB I HOJATOTOBKH K KOJJIOKBUYMY:

Ousnueckue  METOJBl  pa3jOKEeHWs. TepMuyeckoe  pas3iokeHue. Pasnoxenue
OpPraHUYeCKUX COeTMHEHUH UCKPOBBIM paspsioM. [TnasMenHas necTpykuus.

VapTpazByk, Kak  ¢daktop  HMHTEHCH(UKAIHMHM  Mporecca  MpOOOMOATOTOBKH.
Criermuduueckue 0COOEHHOCTH YIbTpa3Byka. DdekT kaButaruu. OCOOEHHOCTH NPOTEKAHUs
XUMUYECKUX pEaKUud B YyIbTpa3ByKoBoM Imoje. Hcnounukny 3-n3nydyenus. I[IpnMeHeHue
yABTPa3ByKa: YCKOpPEHHE MaccOOOMEHa, BO3JEHCTBHE Ha JIEKTPOXMMUYECKHE U XMMUYECKHE
MIPOIIECCHI, JAeTa3allisl )KUAKOCTEH, TUCTIeprupoOBaHie, KPUCTALTU3AIHS, CBapKa, TOBEPXHOCTHAS
00paboTKa pa3TUYHBIX MaTEPUATIOB.

®oronmus. OcobeHHOCTH (HOTOXMMHUYECKHX peakuuidl. 3akoHbl (oroxumuu. OleHKa
3pPEKTUBHOCTH NPOOOMOAroTOBKU. MexaHusM (oTookucineHuss Ha (oTokaranuzaTropax.
Uctounuku Y® — uznyuenus. YcrpoicTsa st GOTOXMMHUYECKOI MPpoOonoAroToBku. @oronus,



KaK 9KCIPECC-MEeTO/] MPOOOIIOATOTOBKH KUAKHUX MUIIEBBIX TPOAYKTOB K aHAIIU3Y.
CBY-uznydyeHne — kak (GakTop HMHTCHCHU(PUKAIIMK TPOOOTOATOTOBKH. XapaKTEePUCTHUKA
CBY-uznydyenus. YcTpoHCTBa, HCHOJIb3YyEMbIE IJIf npobonoaroroBku. OcobeHHocTn
MHUKPOBOJIHOBOH NMPOOOIOArOTOBKH OOBEKTOB ¢ OPraHMYECKOM MaTpuLei.
OOmast  xapakTepucTHKa W  O0JacTb TNPUMEHEHHUS: JKUIKOCTHOW  SKCTPAKIHH;
TBEpIO(A3HONH HSKCTPAaKLMHU; CBEPXKPUTUYECKOM  (mromaHoi skcTpakuuu. Pasgenenue
KOMITOHEHTOB C ITOMOIIIBbI0 MEMOpaH U 31eKTpodopesa. YmapuBaHue U TUCTUILIALUS.

Kpumepuu svicmasnenus oyeHok npu npoeeoeHuu KOHMpOIbHbIX padom U KOLIOKGUYMA.

OYeHKa «omauyHo». TIIyOOKHME WCYEPNBIBAIONINE 3HAHUS BCEro MPOTrPaMMHOIO
Marepuala, JIOTHYECKU IOCIeIOBaTeIbHbIC, MOJIHbIC, MPABUIbHBIC M KOHKPETHBIC OTBETHI HA
BOMPOCHl JK3aMEHAIIMOHHOTO Owiera H JONOJHHUTEIbHBIC BOMPOCHI, KCIIOJIL30BAaHHE B
H€O6XOI[HMOﬁ MEpC B OTBCTax TCPMUHOJIOTUHA JUCIHUITIIUHBI, HpeHCTaBﬂeHHOﬁ B
PEKOMEH/IYEMbIX Y4eOHBIX TTOCOOUSX U IOTIOJIHUTEILHON JINTEPATypE;

OYeHKa «XOpouwioy: TBEPAbIE M JIOCTATOYHO IIOJHBIC 3HAHUS BCErO MPOTrPAMMHOTO
Marcpualia, moCjiICa0BaTCIbHLIC, ITPABUJIIBHBIC, KOHKPCTHLIC OTBETHI HA MMOCTABJICHHBIC BOIIPOCHL
npu CBOOOTHOM pearupoBaHUM HA 3aMEUaHUs 110 OTCIBHBIM BOIIPOCAM;

OYeHKa «V00811emeopumenbHoy . 3HaHNe U MOHUMaHUEe OCHOBHBIX BOTIPOCOB IPOTPAMMBI,
HaJM4He HEeCYIIECTBEHHBIX OomHUOO0K (He Oosiee 50%) nmpu HECTTIOCOOHOCTH MX CaMOCTOSTEIHLHOM
KOPPEKTHPOBKH;

OYeHKa «Hey0081emeopumeibHo»: HETOHUMAaHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyObie CyIIECTBEHHBbIC OIIMOKA B OTBETEC, HEYBEPECHHBIE M HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI MPETOaBaTEIs.

[Ipu wu3ydenun paszgena «OOmas  XapakTepUCTHKA METOAOB  pa3lielIeHuss U
KOHIICHTPUPOBAHUS, HUCIOJb3YyeMbIX IPH  HPOBEAECHUU  IMPOOONOArOTOBKM  OOBEKTOB
OKpYXarolled cpeab» O0O0ydarommecs: BBIIONHAIOT CaMOCTOATENBHYI0 paboTy B (dopme
COOOILIEHUH 0 3aJJaHHOW TeMe, JUIsl IOJArOTOBKH KOTOPOIO HCIOJIb3YIOT MaTepHalibl HayYHBIX
nyOnuKanuil NepuoANYECKUX U3/IaHUN U CIeIMaIN3UPOBAHHBIX CaliTOB.

Kpumepuu oyenxu npu noocomoske coodweHutl no 3a0anHol meme:

OYeHKAa «3aumeHoy». CTYIEHT BJaJleeT TEOPETHUYECKHMMH 3HAaHUSMHU IO BCEM pas3feliaM
TUCITUIIMHBI, BO3MOXXHO, JIOMYCKAaeT HE3HAYUTeNbHbIEe OIIMOKHU;, TPOBENEH JOCTAaTOYHO
IyOOKHM TOWCK MYyONWKAalMid 1O 3aJlaHHOW TeMe; CTYIAeHT crmocobeH o0000mare u
CTPYKTYpUpOBaTh HalJIeHHYI0 HMHGPOpPMAIMIO, YMEET NPABWIBHO OOBICHATH IPUUYUHBI
IIPOLIECCOB U ABJICHUM, WIUTIOCTPUPYS OTBET IPUMEPAMM.

OYeHKA «He 3aumeHOx»: MaTepuall He YCBOEH BOBCE MJIM YCBOCH YaCTUYHO, CTYACHT HE
criocoO0eH 0000marb W  CTPYKTYpPHpPOBaTh  HAWJAEHHYIO HMH(POPMAIIMIO, TIOKa3bIBAET
OTpaHUYEHHBIH 00BEM 3HAHUI MPOTPaAaMMHOT0 MaTepuaa.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTECTALMH.

[TpumepHBIi IepedeHb BOIPOCOB JUIS MOJATOTOBKH K 9K3aMEHY :

Buner npo0.

Cnoco0bl cokpatieHus Ipo0 CHIMyYHX MaTepUalOB.

OOu1re TpeboBaHUs K 0TOOPY U KOHCEpBAaIMU IPoO.

OOu1re nonoxkeHust 0Toopa nMpod arMochepHOro Bo3ayxa.

OT160p npob aTMochepHOro BO3TyXa AJisl ONPEAETIEHUS CYNEePIKOTOKCUKAHTOB.

aokrwbdPE



13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,
25.

26.
27.

28.

29.

30.

OT60p TPOO NP AHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpemenHbIe crtocoObl Mpo6ooTdopa aTMochepHOro Bo3ayxa.
Mertoab! oTO0Opa Mpod MPUPOIHBIX BOJ.

MeTtoasr 0TO0pa TIPOO aTMOCHEPHBIX OCAIKOB.

. Meronpl otOopa mpod MUTHEBON BOJIBI.
. Meronpl oTO0opa Mpod CTOYHBIX BOJ.
. Ctpykrypa u OCHOBHOE coJiepyKaHue HOPMAaTHBHBIX JIOKYMEHTOB,

pErIaMeHTHPYIOMHUX TPOO600TO0p BOJ M aTMOC(HEPHBIX OCAIKOB.

OcobenHoctr 0TOOpa MPOO MOYB U JJOHHBIX OTIIOKEHUH.

[Tpo600TOOp pacTUTENEHBIX MATEPUATIOB.

KoncepBanust 1 0cOOEHHOCTH XpaHEHHS IPOO PacTUTEFHBIX MaTEPUAIIOB.
[Tpo6ooTOOp OMOTOTHUECKUX MATEPHATIOB.

KoncepBarust 1 0cOOEHHOCTH XpaHSHHS TPOO OMOJIOTHYECKIX MaTePHAJIOB.
[Tpo600TOOP MUIIEBBIX TPOTYKTOB.

KoncepBanust 1 0cOOEHHOCTH XpaHEHHS TPOO MUIIEBBIX MPOIYKTOB.

Crneuunguka npodoordopa u MpoOOMOATOTOBKH MPHU aHAIH3e 00BEKTOB OKpYKaroIen
Cpepl.

«Cyxue» crocoObl pazioxenus. CIUIaBJICHHE CO IEIOYHBIMH, KHUCIOTHBIMH
TUTaBHSIMHU.

«Mokpsie» crocoObl paziiokeHus. OOpaboTka MHUHEpPAIbHBIMU, OpPTaHUYECKHUMHU
KHCJIOTaMH, BOJTHBIMU PAaCTBOPAMH COJICH U OCHOBaHUIA.

CrienaibHble METO/IbI IPOOOTOATrOTOBKU. TepMuyeckoe pasioxKeHue.
[Muporuaponu3s u nuponus. Paznoxenne ¢ NCOIb30BaHUEM HOHHUTOB.

Pazpymienune opraHudeckux BeHIECTB (MHHEpanu3amus mpoosl). «Cyxoe» 030J1eHUE
IUISL OTIpE/IeTICHNS HEOPTaHNYECKUX BEIIECTB B OPraHUYECKUX MaTepHaliaX: 030JICHUE
0e3 100aBOK, 030JIEHHE C JOOABKAMHU.

«MoKpoe» pa3ioKeHue.

WNHuTeHcudukanys mpoueccoB MOKpPOH MHUHepaiu3aluu: IPOBEJCHHUE Ipoliecca B
aBTOKJIABaX C TPAIUIIMOHHBIMH HWCTOYHUKAMH HarpeBa, mpuMeHeHne MB-—

o0yueHus.
VapTpa3zByk. HWHIuMKaTOphl yIbTpa3ByKa. [Ipumenenue yJIbTpa3ByKa B
MpoOONOATroTOBKE: Y3— JAMCIEPTUpPOBaHME, AMYJIbIMPOBAHUE, KOaryJssius,

Jiera3alys, BO3AEHCTBUE HA MIEKTPOXUMHUYECKUE U XUMUYECKHE ITPOLIECCHI.
doTtoxumuyeckass MpodbonoAroToBka. OcoOEHHOCTH (DOTOXMMHUYECKHX PpEeaKIUil.
3akoHbl (otoxumuu. OueHka >PPEKTUBHOCTH NPOOONOArOTOBKH. MexaHU3M
¢dorookuciaeHuss Ha  (oTokaranuzaropax. VICTOYHMKH  yIbTpaduOIETOBOTO
U3Iy4YeHUs. YCTpoHcTBO A  (POTOXMMUYECKOHIPOOONOATrOTOBKU (HOrpYyXKHBIE,
CIMpAJIbHBIC U T.1.)

[TorpemHocTr onpoOOBaHUS M XMMUYECKOTO aHaJIHM3a.

Kpumepuu oyenku no npomedxcymounou ammecmayuu. Buo npomescymounotl
ammecmayuu — dK3aMeH

Kpurepun onieHuBaHus pe3yabTaToOB 00ydeHUsS

OrneHka

HeynosnerBopurens | Y10BAETBOPUTENHEHO Xopor1io OTnan4HO

HO

2 3 4 5




OTBET OTBET IIOJHBINA, HO | OTBET IIOJHBIM U |OTBET IIOJTHBIHM,
0OHapy>XHBaeT MpU 3TOM JOMYIIEHA | MPaBUIbHBIN Ha |IPaBHJIbHBIM,
HE3HAHHE OCHOBHOIO | CYIIECTBEHHAs OCHOBE M3YYEHHBIX |CAaMOCTOSITEIbHbIN,
coJiepKaHus omuOKa WIM OTBET | TCOPUN, MaTepual |MaTepual HU3JIOKEH B
yueOHOro Marepuasa | HEMOJIHBIH, U3JI0KEH B |ONIpEIECIICHHOU
HECBS3HbIMN, HE | onpenes€HHON JIOTHYECKOU
MPOSIBJISIFOTCS JIOTHYECKOU MIOCJIEIOBATEIIbHOCTH
YMEHUSlI TPUMEHSTH | MMOCJIEI0BATEIBLHOC |IEMOHCTPUPYETCS
TEOPETHUUECKUE TA, TPUA  ITOM [MHOTOCTOPOHHOCTh
3HAHUS P | IOITYCKAIOTCs MIOJIXOJI0B,
peleHnmn HECYIIECTBEHHBIE  |MHOTOACIEKTHOCTh
MPAKTUYECKUX OImMOKKA B OTBETaxX |00CYKICHUS
pooiem HA TEOPETUYECKHE [TIPOOJIEMBI, yMeHUue
BOIIPOCHI apryMEeHTHUPOBATH
COOCTBEHHYI0  TOYKY
3peHus, HaXOJUTh
MyTH perieHus
IT03HaBaTEIIbHbBIX
3aja4.

OneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEILHOE BPEMs ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TIPOIEYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— NIpH HEOOXOIMMOCTH JJIsl 00YHYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 370POBbS
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOydYeHHs 10 JAWCHUILUIUHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IpeaycMaTpuBaeT NpeaoCTaBICHHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

5. IlepevyeHb OCHOBHOI W JOMOJHMTEJbLHOH y4eOHOH JUTEPATypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS TN CUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi 1UTEpaTypa:
5.1 OcHoBHas JiMTEpaTypa:
1. Jpyrog, 10.C. IIlpo6onoaroroBka B 5KOJIOTHYECKOM aHAIIM3e: MpakTHueckoe pykoBoacTeo / HO.C.
Hpyros, A.A. Pomun. — M.. BHUHOM. JlaGoparopusi 3nanuii. —2009. — 855c.
https://www.book.ru/book/924000/view2/1




2. Kpucruan, I'. Ananutnueckas xumus: B 21. T. 2 / I'. Kpucruan; nep. ¢ anrin. A.B. I'apmamia u
ap. — M.: BUHOM. Jla6oparopus 3uanuii. — 2009. — 504c.

3. Hpyroe, 10.C. AHanu3 3arps3HEHHBIX OWOCpPEJ W THIIEBHIX MPOJYKTOB: MPAKTUYCCKOES
pykoBoacteo / FO.C. pyros, A.A, Pogun. — M.: BUHOM. Jla6opartopust 3nanmii. — 2009. —
2%c.

4. Ortt0, M. CoBpeMeHHbBIE METOABI aHaMUTHIeCKor xumun / M. Otro, mrep. ¢ Hem. [log pex. A.B.
I'apmama. — M.: Texnochepa. — 2008. — 543c.

5. Ananmutudeckas XUMHS: y9eOHHK ISl CTyJeHTOB By30B B 3T.: T. 1: Meroas! uneHTudukanmm u
onpezaencHus Bemiects / moa pea. JLH. Mockeuna. — M.: Akagemus. — 2008. — 575¢. T. 2 :
MeTobl pa3sieNieHrst BEIECTB U THOPUIHBIE MeTo bl aHanmu3a / moxa pen. JL.H. MockBuna. — M.
Axagemus. — 2008. — 300c.

6. OOBEKTHI OKpYKAIOIIEH cpellbl U MX aHanuTudeckuit kouTpois.//[lon pea. T.H. lllexosmooii; B
2-x Tomax; Kpacnomap, 2007

Jl1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonoiHUTEIbHASI JINTEPATypa:

1. Kapmos, FO.A. Metonsl npo6oot6opa u npobdonoaroroBku: yued. [Tocodue / FO.A.
Kaprnos, A.I1. CaBoctun. — M.: BUHOM. Jla6opatopwust 3nanuii. — 2003. — 243¢

2. Hepdpdenb, K. Cratucruka B ananutuueckoit xumuu / K. Jlepddens; nep. ¢ Hem.
JLLH. IlerpoBoii mox pex. FO.I1. Amtepa. — M.: Mup. — 1994, — 267c¢.

3. Hpyros, 0. C. Ananu3 3arpssaennoi Boasl [Tekcr] : mpaktudeckoe nocobue / HO.
C. pyroB, A. A. Ponun. - MockBa : BUHOM. JlaGopatopust 3uanwmii, 2013. - 678 c. : wir. -
(MeToabl B XUMHH).

4. Hpyros, }0.C. Ananu3 3arps3HEHHOW MOYBBI M OIMACHBIX OTXOJOB [DJIEKTPOHHBIN
pecypc] / O. C. [dpyros, A. A. Pogus. - 4-e uzn. (3:11.). - Mocksa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5. CwmarynoBa, A.H. MaremaTnueckoe IUIAaHUPOBAHHUE OHKCIEPUMEHTAa B METOAMYECKUX
UCCIICIOBAHMIX aHAJUTHUECKON XuMuM: YueOHOoe mocodue [DneKTpoHHBIH pecypc] : yueO.
nocobue / A.H. Cmarynosa, I'.B. Ilamkosa, JI.W. benbix. — Onextpon. nan. — Cankr-IlerepOypr:
Jlanp, 2018. — 120 c. — Pexxum nocryma: https://e.lanbook.com/book/98248

5.3. Ilepuoanyeckne U3IaHNUS:
Poccuiickue xxypHanbl: «KypHall aHAIUTUYECKOW XUMHUM», «3aBOJICKas J1ab0paTopus.
JluarHocTrka MaTepuanoBy, «AHAINTUKA U KOHTPOJIbY, pedepaTuBHbIe xypHaibl (PXKX)

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«AHTepHET», HEOOXOAMMBIX [IJIs1 0CBOEHUS TUCHUILIMHBI (MOTYJI5).

1. DnextponHsIit katanor Hayunoit 6ubnuorexku Kyol'y

2. Komrekmust xypHanoB wusnatenbcTBa Elsevier ma moprane ScienceDirect, cait
www.sciencedirect.com

3. Scopus - MympTHAMCUMIUIMHApHAsS pedepaTwBHas 0a3a  JaHHBIX, CalT
WWW.Scopus.coml. DnekTponHsblil kKaTanor Hayunoii 6ubiamnorexu Kyol'yY

7. Mertoauyeckue yKa3zaHuUsl [Jisi OOY4YAIOIIMXCS [0 OCBOEHHMIO JUCHHUILIMHBI
(Monmy.Jist).

YcnemHoe OCBOGHHME AUCHUIUIMHBI TPEIrojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTyJICHTa BO BCEX BHJAX AayJAUTOPHBIX 3aHATHHA, a TaKKe IUTAHOMEPHYIO ITOBCEIHEBHYIO
CaMOCTOSITENILHYIO padoTy.

Obwue pexomenoayuu


https://e.lanbook.com/book/70699
https://e.lanbook.com/book/98248
http://www.sciencedirect.com/
http://www.scopus.com/

W3yuenne AMCUUIUIMHBL CIEAYET HAYWHATh ¢ MpopaboTku paboueil mporpamMmsel, ocodoe
BHUMaHUEYIEeNsIs LIEesIM U 3a7jauaM, CTPYKTYpE U COIEpKaHUIO Kypca.

Paboma c koncnexkmom nexyuii

[IpocMoTpuTE KOHCHEKT Cpa3y IMOCIe 3aHIATUI, OTMEThTE MaTepuail KOHCIEKTa JICKIIHH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENbHBIE BOIPOCHI, UCIONB3Yd PEKOMEHAYEMYI0 JuTeparypy. Ecnu camocrositensHo
HE yJaJI0oCh pa3o0paThcs B Marepuaie, chopMyIupyiTe BOIPOCH B 00paTUTECh 3a MOMOIIBIO K
MpernoaaBaTesNio Ha KOHCYIbTAllUK WK ONM>KalIIen JeKIuu.

PerynspHo orBoauTe BpeMsl 1jisl TOBTOPEHUS IPOHAEHHOIO MaTepuaia, poBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuvix pabom

Ha 3anstum nonyuurte y npenojaBatenst rpaduK BHIIOJHEHHS JaO0OpaTOPHBIX padoT.
O63aBenuTech BceM HEOOXOJMMBIM METOIMUECKUM 00€CIICUEHUEM.

[lepen mnocemienneM 1abOpaTOpUU HM3YyYUTE TEOPHIO BOIPOCA, MPEIIOIAraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH pabOTEe M MOATOTOBHTE
MIPOTOKOJI IPOBEACHUs pabOThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHe padoThl;

— 3aroTOBKH TaOJHII [Tl 3aMOJHEHHSI SKCIIEPUMEHTAIbHBIMY TAHHBIMU HAOIIOICHU;

— YpaBHEHHS XMMHUYECKUX PEAKIIMIl MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmiteHre 0TYETOB JTOJDKHO TMPOBOJUTHCS TIOCIE OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

JlJis MOATOTOBKHM K 3allUTe OTYeTa CIEAyeT IMPOAHAIU3UPOBATH SKCIIEPUMEHTAIbHBIC
Pe3yJIbTaThl, CONOCTABUTh UX C U3BECTHBIMHU TEOPETUUYECKUMU OJI0KEHUSIMU WIN CIIPABOYHBIMU
JaHHBIMU, OOOOIIMTH PE3yJabTaThl HCCIEAOBAHUN B BHUJAE BBIBOJOB IO padoTe, MOATOTOBUTH
OTBETHI Ha BOIIPOCHI, IPUBOJIMMBIE B METOJIMYECKUX YKA3aHUSX K BBIIOJHEHHIO JIAOOPATOPHBIX
pabor.

B ocBoeHuu nMCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBBSI OOJIBIIIOE 3HAYCHHE HMMECT HWHIUBHIyasibHas ydeOHas paboTa (KOHCYJIbTallUH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHJIMBUyaTu3allud O0y4eHHUsSI U YCTaHOBJIEHUIO BOCIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyJaloIUMCs WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

KOHCYJIbTUPOBAaHHE M TpeJBapuTelbHAas MpOBEpKa pabOT MOCPEICTBOM 3JIEKTPOHHOU
MOYTHI.

8.2 Ilepeyennb HEOOXOAMMOI0 POrPAMMHOI0O o0ecneYeHus.
KOMIBIOTEPHBIC TIPOrpaMMBbl U dKcrepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, pacueTnas kommbroTepHast mporpamma «Excely.

8.3 llepeyenb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4Yeckast 0a3za, HeoOxoaMMasi UIA  OCYHIIECTBJICHHUS
00pa30BaTeJIbHOIO NpoIecca Mo AUCHUIINHE (MOAYJII0)

| Ne | Bun pabor | MarepuanbHO-TeXHHUECKOE 06eceueH e JUCIUILTNHEL



http://www.elibrary.ru)/

(MOmyJIs1) M OCHAIIEHHOCTH

JlexmnoHHbIE 3aHATUS

Aynutopusi, OCHAIllEHHas IPE3€HTALlMOHHOM  TEXHUKOMU
(poexTop, JKpaH, KOMITBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM TporpaMMmubiM obecrieueHuem (I10);
JIOCKOW MesioBoH (ayz. 425¢)

JIaGopaTopHbie
3aHATHS

JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELHMAIU3HUPOBAHHON
MeOenbI0 U J1a00opaTOpHBIM 000pyAOBaHUEM (TEXHUYECKHUMH
cpeacTBaMu OOydYeHHMsI): aHanu3arop xkuakoctu pH-metp-
nonomep Okcnept-001 mnu pH-merp-uonomep Oxotect-120;
MarHUTHBIE MEIIATKH (marmpumeplLekiMS1); BECHI
aHAJIUTUYECKHUE BJIP-200, 2 Kjacca TOYHOCTH;
Cnekrpodoromerp SS 1207 wim SS 2107 (Leki, mpousBoacTea
OunisHAMK),  MUKpPOBOJHOBas  cuctema  «Mailstoney,
ANEKTPOILUTUTKH Mapku «Meuta», moxens 111Y/212Y wmm
IpyTrHe ¢ aHAJIOTUYHBIMU XapakTepucTukamu (aya.242c, 252c)

['pynnioBsie
(MHAMBUAYATbHBIC)
KOHCYJIbTAITHN

Ayautopuss (kaOMHET), OCHAalleHHass MeOenblo, JOCKOU
MenoBoii (ayn.242c, 252c¢)

Texkymuii  KOHTpOIIb,
IIPOMEKYTOUHAs
aTTeCTalus

Aynuropusi (kaOWHET), OCHAIIeHHas MeOenblo, JOCKOH
MenoBoii (ayn.242c, 252c¢)

CamocTosTenbHasn
pabora

Kabuner s camocrosiTenbHOW  paOOTBI, OCHALICHHBIN
KOMITBIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO TOAKIIIOYCHHS K
cetn «lHTepHET», NPOrpaMMOil IKPAaHHOTO YBEIWYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.




