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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Leab ocBOeHMs TUCUMILIMHBL: (OPMHUPOBAHUE Y OyIyIIUX CIEHUAINCTOB CHCTEMHOTO
IPEJCTABICHUS O Pa3IMYHbIX BUJAX M THIAaX UCIBITAHUN IPOMBIIIICHHON MPOAYKIUH, a TAKKE
OLICHKM €€ KauecTBa; YMEHUU penlaTb METOJUYECKHE, TEXHOJIOTMYECKHE U JIPYrue 3aJaqyu
IPOBE/ICHUS] MCIIBITAaHUM, BO3HHUKAIOIIME MpU pa3paboTKe, U3rOTOBICHUM U CEpTUPHUKALMU
IIPOMBIIIIEHHON NPOAYKLIHH.

1.2 3apaun JUCHUIIMHBI

1. PackpbITh TEOPETUUYECKHE U METOI0JIOTUYECKUE OCHOBBI IUCIUILIAHBI.

2. VzydyeHue METOJIOB U CPEJICTB OpPraHU3aIluy U MPOBEJCHUS UCTIBITAHUH, a TAK)Ke 00eCTICUCHHS
WX SKBUBAJICHTHOCTH PEATBHBIM YCJIOBHIM IKCILTyaTaIHH.

3. CopMupoBaTh NpEACTABICHUS O TMPOIECCaX MCHBITAHWK, KaK OJHOTO M3 OCHOBHBIX
3JIEMEHTOB O00OECIIeUeHUs KauecTBa MPOAYKIIMY Ha dTanax €€ )KU3HECHHOTO IUKJIA.

4. PaccMOTpeHHE METONOB aHaim3a, OOpaOOTKH, XPaHEHHWS WM HCIIOJIb30BAHUS PE3yJIbTaTOB
WCIIBITAaHUH; OCHOB TEXHUYECKOT'O0 U METPOJIOTMYECKOTO 00ECIIeUeHHUs UCTIBITAHUH.

1.3 MecTo AucuuuinHbI (MOYyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMBbl.

Hucuumnuza «[IpobonoaroroBka B XMMHUYECKOM aHAIM3€» OTHOCUTCA K YacTH,
dbopMupyeMoil ydacCTHHKaMHU 00pa30BaTeNIbHBIX OTHOMEHUH, bioka 1 "lucturumaet (Moxyu)"
y4eOHOro IIaHa MOATOTOBKH OakanaBpoB 1o HanpasieHuio 04.03.01 Xumust; nHGOPMAITMOHHO U
JIOTUYECKH CBSI3aHA CO CIEAYIOUIMMH JAMCLUIIMHAMU: HEOPTaHWYeCcKass XUMHMsI, aHaJIUTHUYECKast
XUMHUSL.

OcBoeHME aHHOM AMCUMILIMHBI HEOOXOAMMO KAk IPEALIECTBYIOIIEE IS TUCLUILUINH
«XUMHYECKas DJKOJOTUA», «MeToAbl SKOAHAIUTUYECKOTO KOHTPOJIS CYNEPTOKCHKAHTOBY,
«CoBpeMEHHbIE METO/Ibl AaHATTUTUUECKON XUMUNY, «MeTo/Ibl pa3/iesieHns] U KOHLIEHTPUPOBAHUS B
AHATUTUYECKOW XMMHM» a TakXke psaa APYruxX IUCHUIUIMH 1O BBIOOPY BapHaTHBHOW YacTH
y4eOHOT0 MJIaHa NOAroTOBKU OakanaBpoB 1o HanpasiaeHuio 04.03.01 Xumus.

1.4 IlepevyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

N3ydyenne paHHOW y4yeOHOM JAMCLUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
obyuaronuxcs npodeccronanbubix komnerennuit (IK): TTK-1, TTK-3
No Kon u WHauKaTopbl JOCTHKEHHS] KOMIIETEHIIUU
HauMEHOBaHUE
ILII. 3HaeT ymeer BJIaJeeT
KOMIIETEHIINH
1 [1K-1 OCHOBHBIE MIPOBECTH BJIQJICTh HABBIKAMH
CHOCOOHOCTh ITPUHLIMIIBI U | CONOCTaBJICHHE IIPOBECHUS
BBITIOTHSTE CIIOCOOBI croco0oB HCCIIEIOBaHUH 1
CTaH/IapTHbIE pa3noXKeHus npo6oorbopa U | aHaJIM3a, OCHOBAMU
orepanuu 10 | MaTepHaJIoB, pOOOMOATOTOBKHI TJTAHUPOBAHUS
IpeIaracMbIM METO/IbI 00BEKTa HUCHBITAHUSA | HIKCIIEPUMEHTA U
METOIUKaM pazneneHus C 1eIpl0  BBIOOpA | IPOBEIACHUS
KOMIIOHEHTOB M | JajbHEHIIEro HEOOXOUMBIX
KOHLIEHTPUPOBa | METO/a aHaJIM3a; pacueToB
HUs MPUMEHSITh
MHKPOIIPUMECEN | COBPEMEHHOE
TUISL ux | obopynoBaHue Ui
KOJIMYECTBEHHOT | 0TOOpa mpo0
0 ONPEJENIECHNUS;




No Kon u Nuaukatopel JOCTHKEHUS KOMIIETCHIIUN
HAaMEHOBAHUE
ILII. 3HAeT yMmeeT BJIajieeT
KOMIIETEHI[UHA
OCHOBHEIE MIPUPOTHBIX u
CII0COOBI U | TEXHOTCHHBIX CPE/I;
CXEMBI o0pabartbIBaTh u
npobooTdOopa COTIOCTAaBIIATH
MPUPOJHBIX U | PE3yJIbTaThI
TEXHUYECKUX HUCIIBITAHUI;
MaTepuasoB pa3paboTaTh MOAXO.
VTS BBIOOpA
ONTUMAJILHOTO  TIPH
JAHHBIX  YCIIOBHUAX
METOHA aHalm3a C
LIEJABI0 MOBBIIEHUS
TOYHOCTH 51
YYBCTBUTEIHLHOCTHU
OTIpeICIICHUS
4 I1K-3 TEOPETHYECKHE | UCIIOIh30BATh HaBBIKAMH
crnocobeH Hu 3HaHHUSI B OOJIACTH | CAMOCTOSTEIHHOTO
MIPOBOJIUTH METOO0JIOTUYEC | COBPEMEHHBIX OCBOEHUS HOBBIX
paboty o | Kue OCHOBBEI | METOHOB 3HAHUH u
OITUMU3ALUH MUCHUILINHEL, POOOIIOATOTOBKH npodeccuoHa-IbHON
CYIIECTBYIOIINX 3HATH JUISE  WCCIICJIOBAHUS | apryMEHTALUN
METOI0B Y | HampaBJICHUS OOBEKTOB  CIIOKHOM
METOJIUK AaHaliu3a | Pa3BUTHUS MaTPUIIbI, BKIFOYAs U
BEIIECTB, COBPEMEHHBIX 00BEKTEI
MaTepHasoB, croco0oB OKPYKAOIIEH CPeIbI
MPOIYKIINH ¢ | mpoOOMoOAroTOB
HCIIOJIBL30BAHUEM | KH OOBEKTOB C
TEOPETUIECKHIX pa3Iu4HOI
3HAHUN U | MaTpuiein
MPAKTUYECKHIX
HaBLIKOB B
obnactu
aHaJINTUYIECKONI
XUMHUHU

2. CTpyKTYpa M coiep:KaHue M CUHUIIJIMHBI.

2.1 Pacnpenesnenue TPy10€éMKOCTH JMCHMILJIMHBI 10 BUaM padoT.

OO0mas Tpy10éMKOCTh AUCIHILTHHBI COCTaBisIeT 6 3a4.e1. (216 yacoB), UX pacnpeesieHue

10 BUJaM pa60T MMpEACTAaBJICHO B Ta6J'II/II_IC.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
4 5
KonTakTHas pabdora, B TOM 4HCJIe:
AyIMTOpHBIE 3aHATHS (BCEro) 118 54 68
3aHATHUA NEKIIUOHHOTO TUIIA 32 16 16 —




JlaGopaTopHbIe 3aHATHS 86 34 52 — —

3aHATHS] CEMUHAPCKOr0 TUIA (CEMUHAPBI, IPAKTUUECKHE

3aHSATHN)

Muasi koHTaKTHasi padoTa

Kontpousb camocrostensHOM padotsl (KCP) 4 2 2 — —
ITpomexyrounas arrectanus (MKP) 0,5 0,2 0,3 - -

CamocrosiTesibHasi padoTa , B TOM YUCIe

KypcoBast pabota — - _ _ _

ITpopaboTka y4eOHOro (TEOpEeTHUECKOr0) MaTepuaa 24 5 19 — —

BrinonHenne MHANBUYaTBHBIX 3aaHUH (TIOrOTOBKA

o - 25 6 19 - -
COOONICHUH, Tpe3eHTALNH)
Pedepar — — — — —
IToaroroBka K TEKyIeMy KOHTPOJIIO 8,8 8,8 - - -
KoutpoJs:
IToaroroBka K 3K3amMeHy — | 35,7
OO0mas Tpy10eMKOCTh yac. 180 72 | 108 — —
B TOM YHCJI€ KOHTAKTHAs 1285 | 56,2 | 72.3
pabora
3a4. efl. 5 2 3

2.2 CTpyKTYypa AMCUMUILJIMHBI:
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBIL.
Pa3nensl (TeMbl) TUCIUIUIMHEL, U3y4aeMble B 4 U 5 cemecTpax

KomnaecTBo yacoB
Bueaynu-
No HammenoBanwne paznenos (Tem) Beero Ay;l;gg:{aﬂ Topl}ilaﬂ
paboTa
J |[II3 | JIP | CPC
1 2 3 4 | 5 6 7
4 cemectp
1 Buast mpo6. O6mme TpedoBaHust K 0TOOPY U 8 5 4 9
" |koHCepBanuu npood.
OcoOenHocTy 0TOOpa MPoO 0OBEKTOB OKpYXKaroIIeH
2.  |cpeab! (aTMOC(hEPHOr0 BO3IyXa, IPUPOJHBIX BOJ, 26 | 12 4 10
MI0YB)
3 OcobeHHoCcTH 0TOOpA MUIIEBBIX MPOIYKTOB. 358 | 4 28 3.8
Ocobennoctu oT60pa 6MONPOO
S ceMecTp
4 O6111e Bonpockl METOJ0B pasnokeHus. CrocoOsl 88 | 2 4 2.8
pa3I0KEeHMs BEIIECTB
5 Crioco0b! pa3iokeHus 00pa3loB C UCHOIb30BAHUEM 30 4 12 16
IIPOIIECCOB OKUCIICHUS] M BOCCTAHOBIICHHSI
5 WuTencudukays mpodOnoaroToBKY MO 26 5 8 12
) BO3JICHCTBUEM (DU3UUECKUX TOJIEH
OO11ast XapakTepUCTHKA METOJIOB pa3/ieieHUs U
7.  |KOHLIEHTPUPOBAHMSI, UCIIOJIB3YEMBIX IIPU MPOBEACHUHI 23 4 4 15
IpoOONOJArOTOBKH 0OBEKTOB OKpYXKAoIIei cpeJibl
8. |Opranm3anus npoBeIeHMs HCITBITAHUHA 14 2 10 2
Hmoeo no oucyuniune: 173,6 | 36 74 63,6

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa



2.3 Conep:xaHue pa3iesioB (TeM) TUCHUIIAHBI:
2.3.1 3auaTuda JeKINOHHOT0 THIIA.

00pasIoB ¢
HCIIOJIb30BaHNEM
MIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHUS

Okucnenue KUCIOpOAOM U 030HOM. OKHCIIEeHUuE
a30THOM KUCJIOTOW M OKcuaamu azota. OKuciaeHue
CEpPHOM KHCIIOTOM, CMECBhKO A30THOM M CEpHOM
KHCJIOT, XJIOPHOBATOM KHCIIOTOW M XJIOpaTaMu,
XJIOpHOM KHCH0TON. OCOOEHHOCTH KHCIOTHOTO
pa3noKeHusl NUIIEBBIX NPOAYKTOB. OKHUCIIEHHE
MIEPOKCHUJIOM BOJIOPOJIa, NEPOKCOAUCYNIb(ATOM,

®dopma
HaumenoBanue paznena
No (TeMbl) Coneprxanue paszena (TeMbl) TEKYIIETro
KOHTPOJIS
1 2 3 4
1..Bunsr po0. O6mme|Buaer  mpo6. CrocoObl  cokpaiieHuss pood KP1
TpeOoBaHUsT K OTOOpY H|ChIMy4Ynx MarepuanoB. OOmue TpeboBaHUS K
KOHCEPBAaIUH MPOO. 0oTOOPY M KOHCEPBAIUH MPOO
2.|0cobennoctu ot6opa mpod OOmme  momoxkeHusst  orbopa  mpoOd KP1
00BEKTOB  OKpYJKaromiei|aTMochepHOTo BO3/IyXa. Ot60p po0
Cpens (atMmocdepHorolatMochepHOro  BO3AyXa JUISL  ONpPEICICHHUS
BO3/yXa, TMPUPOJHBIX BOI,|CYIIEPIKOTOKCHKAaHTOB. Ot1Oop mpob®  mpum
MO0YB) AHATTUTHYECKOM KOHTpOJIE BBIOPOCOB.
CoBpeMeHHbIe CITIOCOOBI IPOO00TOOPA.
Mertoapl oTOopa MpoO MPUPOIHBIX BOA U
aTMOC(EPHBIX 0CAKOB, TUTHEBOM BOJIbI, CTOUHBIX
Boa. CTpykTypa ¥ OCHOBHOE COJEp)KaHHUE
HOPMATHUBHBIX JIOKYMEHTOB, PEriIaMEHTUPYIOIIUX
po60oTOOp BOJA M aTMOC(HEPHBIX OCAKOB.
OcobenHoctu oT6opa mpod MOYB M JOHHBIX
OTJIOKECHUM.
3.|OcobennocTu ot6opa|llpobooTOop pacTUTEIBHBIX M OUOIOTUYECKUX K1
1107001 (S:350'¢ MPOAYKTOB. [MaT€pPHAaJIOB, MUIIEBHIX MPOXyKTOB. KoHCepBamms
OcobenHoctu oT0Oopa|u 0COOEHHOCTH XpaHEHHsI TPOO
O6morpo6
4./06mmue Borpocsl MeTo10B  [OO1IMe BOIPOCHl METO/IOB pas3iiokeHus. TexHuka KP2
paznoxenusi. Criocoosl pasnokeHust (paslioKeHUE HarpeBaHUEeM B Tase,
pa3JIoKEHUs BEIECTB pacTBOpeHHE B  JKUJAKOCTSX,  pa3OXKEeHHE
CIUIaBJIEHUS. Marepuansl JUisi  W3TOTOBICHHS
XUMHYECKON TOCY/IbI.
HcTouHMKH TOTpemHOCTEd IpU  Pa3IoKEHUU
BEIIIECTB. Yckopenue pasioKeHus,
aBTOMaTH3AIHS
Pa3znoxxeHue BellecTB ¢ y4acTHEM XHMHUYECKUX
peaknmii 0e3 W3MEHEHHs CTENEHH OKHUCICHUS
JIeMeHTOB. Pa3iokeHue ¢ HUCMOJIb30BaHUEM
KOMILIEKCOOOpa3yOMUX BEIIECTB M HOHHUTOB.
Paznoxenue MUHEpaTbHBIMU KHCIIOTaMHU.
CmuiaBiienue. Pacmennenune dbepMeHTaMu.
IMuporunponus. Pasnoxxenue Mmeronom Jloypenca
Cwmurta
5.|Crioco6sl paznoxeHus Metonbt pasyIoKeHus OKHUCJICHHUEM. KP2




MEPOKCOKHCIIOTAMH. DIEKTPOXUMHUIECKOE
OKHCJICHHE. Ocobennoct ABTOKJIaBHOMH
MPOOOIOATOTOBKH IMHIIEBBIX MPOIYKTOB.

MeToael  pasNoKEHUsT ~ BOCCTAHOBIICHHEM.
BoccraHoBiieHHe BOJOPOJIOM MM  aMMHAKOM,
yriaepoaoM,  MeTaliamu.  Jpyrue  MeTombl
Pa3IoKEHUsI BOCCTAHOBJIICHUEM

|MaTencudukamms
PoOOIOATOTOBKH 10T
BO3/CUCTBUEM (DU3UYECKHIX
roJieit

dusnyeckue METOBI pa3I0oXKEHHUS.
Tepmuueckoe pa3JIOKEHHUE. Paznoxenue
OpPraHMYECKUX COEIUHEHUI UCKPOBBIM Pa3psiioM.
[Ina3menHas necTpykums.

VYnbTpa3ByK, Kak (pakTop HHTEHCHU(UKAIUH
nporecca mpodonoaroroBku. Crenuduueckue
O0COOCHHOCTH yIbTpa3BykKa. D(PeKT KaBUTAIUU.
OcCOoOeHHOCTH NPOTEKAHUS XMMUYECKUX peaKIuil
B  yIbTpa3BykoBoM moje. HMcrnounukuY3-
U3JIy4EHUs. [Ipumenenune yIBTpa3ByKa:
YCKOpEHUE MaccooOMeHa, BO3JEHCTBHE Ha
NEKTPOXUMHUYECKUE M XHMUYECKHE IPOLIECCHI,
Jerazaums  KUAKOCTEH, JUCIIEPrUpOBaHUE,
KpUCTaJIIN3aLus, CBapkKa, IIOBEPXHOCTHAs
00paboTKa pa3IMYHBIX MATEPUATIOB.

®otonu3. OcobeHHOCTH (HOTOXUMHUUECKUX
peakuuil.  3akoHbl  ¢ortoxumuu.  OneHka
3¢ pexTUBHOCTH TPOOOMOATOTOBKH. MeXaHu3M
(doTooKHCICHUS Ha ¢dorokaTamu3aTopax.
HUcrounnkn Y@ — wm3nyuyeHus. YcrpoucrBa s
(doToxumMuIeckoil npoOomoAroToBKu. PoTONM3,
KaK JKCIpecc-MeToj] MpOOOMOATOTOBKU KHUIKHX
MUIIEBBIX MPOJYKTOB K aHAIIU3Y.

CBY-uznyuyenue - KaK daxTop
MHTEHCU(PUKALIUU pOOONOATOTOBKH.
Xapakrepuctuka CBUY-usnydenuns. VYcTpolicTsa,
UCIIOJIb3YEMbIE IS MIPOOOTIOATOTOBKH.
OcobenHoctu MHUKPOBOJIHOBOM
pOOONOArOTOBKH OOBEKTOB C OpPraHUYecKoil
MAaTpPHIIEH.

K2

.|O011ast xapakTeprucTuKa
METOJIOB Pa3JeNeHUs 1
KOHIICHTPUPOBAHHS,
UCTIONIb3yEMBIX TIPU
NPOBEJICHUN
MPOOOIOATOTOBKH
00BEKTOB OKpY’KaroIIeH
cpezbl

KunkoctHas SKCTPAKITHSI. TBepnodasznas
skcTpakius.  CBepxkputuueckas  (prmrougHas
aKcTpakius. Pa3aenenne ¢ moMompo MeMOpaH 1
anekTpodopesa. YnapuBaHue U AUCTUILIALUA.

K2

Opranusanus npoBeAeHUs
UCIILITAHUN

Opranuzanus MPOBECHUS HACIIBITAHUH.
Pa3paboTka mporpamMM U METOAMK HWCIBITAaHUH.
Cb6op, oOpaboTka © aHAIU3 MaTepUaJIOB
HCIBITaHUH. ComnocraBicHue pe3yabTaTOB
WCTIBITAHUN C HAOJIOJACHUSMHU B OJKCIUTyaTallWU.
Knaccudukanus ucneitarenbHOW HHGOPMALIUU U
OaHKM  JAHHBIX  PE3yJbTATOB  HUCIBITAHHI.

K2




ATTecTanus MCHBITATEILHOTO OOOPYIOBaHUS H
AKKpEIUTAIMS HMCIBITATEIBHBIX MOIPa3IelICHUH.

Cucrema roCyJIapCTBEHHBIX UCTIBITAHUH.
OcHoBHBIE TpeOoBaHUS K OTUETHOMN
JOKYMEHTAITUU

2.3.2 3ansATHS CEMHUHAPCKOIO THUIIA.

®dopma
Ne Hamvenoanme TemaTuka NpakTUYECKUX 3aHATUN (CEMUHAPOB) TEKYILETO
pasnena (Tembl)
KOHTPOJIS
1 2 3 4
1. 3aHATHS CEMUHAPCKOr0 TUMA HE MPEAYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
dopma
No HaumenoBanue nabopaTopHbIX paboT TEKYIIETOo
KOHTPOJIS
1 3 4
1. |[IpoBenenue orb6opa mpod mous. [loaroroBka 0OpasoB K aHAIU3Y. Otuer o
nabopaTopHOI
pabore
2. |[IpoBenenme otbopa mpod mpupoaHOW BOAbL. [loaroroBka oOpas3oB K Otuer no
aHaIn3Yy. nabopaTopHO
pabore
3. |Pa3menenue cmecu TBEpABIX KOMIIOHEHTOB Otuer o
n1abopaTopHOii
pabore
4. |Pa3zpaboTka cxeMbl NMPOBEACHUS «CYXOH» MHHepanu3anuu Ha mpumepe|  OTder no
MUILEBOro MPOAYKTa nabopaTopHOi
pabote
5. |Pa3paboTka cxeMbl MPOBEICHHS «MOKpOI» MHUHepanu3alnuu Ha npumepe|  Otuer o
MUTIEBOTO MTPOYKTA nabopaTtopHoOi
pabore
6. |OkucieHNe OpraHUYeCKUX BEIIeCTB Mo MeTtoay Keenmpnans (Ha mpumepe Otuer no
Pa3IOKEHHUS ChIPA). 71abopaTopHOit
pabote
7. |[Ponp mpobomnoaroToBku mpu onpezeieHnn coaepxanus Fe (1) u Feos|  Otuer mo
B IIPUPOJTHOM BOJIE nabopaTopHOI
pabote
8. |Poxb mpoOONOATrOTOBKM TIpH ONpeesieHIH 00IIero copepkanus xeneza B|  OTuer mo
MUILEBBIX MPOAYKTaxX (Ha MpuMepe Oeoro u KpacHOro BUHA). 71abopaTopHOii
pabore
9. |CBY-u3nyuenne — Kkak Qaktop wuHTeHcH(uKamus  mpomecca|  OTuer mo
poOONOArOTOBKY MUILEBBIX MTPOAYKTOB. nabopaTopHOit
pabote
10. [[TpoGomoaroToBKa MUILEBBIX MPOIYKTOB C HCIIONB30BAHUEM aKTUBHBIX|  OTUeT mo
ABTOKJIABOB C OJTHO- U ABYX-KaMEPHOW pEaKIIMOHHOW €MKOCThIO 71abopaTopHOii

pabore




11. [Y®-o0nyuenue - kak pakTop HHTCHCU(UKAIIUU B MPOOOIIOATOTOBKE BOJI. Otyer mo
1abopaTopHOii
pabore
12.|Omnpenenenue obmero copepkanus skene3a B BuHax. Craructmueckas|  Otuer mo
00paboTKa pe3yabTaTOB UCIIBITAHUN. nabopaTtopHoi
pabote
13.|Bnusiaue mpaBUIBHOCTH BBHIMOJIHEHHsS MpoOoorOopa Ha pe3ynabrarel|  OTuer mo
aHaiM3a (Ha TIpUMEpPE OIPEAEICHUs] PACTBOPEHHOIO KHCIOpoaa B nabopaTopHOH
MIPUPOTHOM BOJIEC) pabote
14. |Pa3paboTka cxeMbl aHalU3a MUIIEBBIX MPOJYKTOB (Ha MpUMEpPE OJHOIO Otuer no
BH/JIa 10 BBIOOPY CTY/ICHTA) nabopaTopHOI
pabote

3ammra nmadoparopro padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), pacuernoro 3amanus (P3), Hanucanwue
pedepara (P), acce (3), komnokBuyM (K), tectupoanue (T), yctasiii onpoc (YO) u T.4.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)

BeinonHenue KypcoBbIx

paboT HE MPEAYCMOTPEHO.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CaMOCTOSATeIbHOH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Bung CPC

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCLUIUIUHBI
I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

2

3

[Ipopabotka yuebHOTO
(TeopeTHuecKoro)
marepuaia

ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmnna
JUx. H. ITpo6ooT60op 1 mpoOOnoAroToBKa B XUMHUECKOM
ananu3se. Yacte 1./ KpacHonap: M3narenscko-
nonurpaduueckuii nentp Kyol'y, 2014, 346 c.

[ronko T.T'., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
npoOOIOArOTOBKA B XMMUYECKOM aHanu3e. Yacts 2. /
Kpacnonap: M3natenscko-nonurpadudeckuii nentp Kyol'V,
2014, 114 c.

OOBeKTHI OKpY’KaIOLIeH Cpebl U MX aHATTMTUYECKHIH KOHTPOJIb
B 2-x Tomax / nmox pea. T.H. IllexosmoBoii. . — Kpacnomap: Apt-
Oduc. — 2007

Metoandeckne peKOMEHIAIUH K OpTaHU3aluu ayIMTOPHON H
BHEAYJIUTOPHOM (CaMOCTOSATENbHON) pabOThI CTYI€HTOB:
Metonudeckue ykasanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuogap: KyGaunckwuii
roc. yH-T, 2018. 89 c.

Brinosninenue
VHIMBUIyaJIbHBIX
pacueTHBIX 3aJaHu H
MOJArOTOBKA K TEKYLIEMY
KOHTPOJIIO

[Mroniko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
JUx. H. ITpo6ooT6op 1 mpoOOnoAroToBKa B XUMHUECKOM
ananuse. Yacte 1./ Kpacnonap: M3narenscko-
nonurpaduueckuii nentp Kyol'y, 2014, 346 c.

[roniko T.I"., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
npoOOIOAroTOBKa B XMMUYECKOM aHanu3e. Yactp 2. /
Kpacnonap: M3natenscko-nonurpadudeckuii nentp Kyol'V,
2014, 114 c.




OOBEKTHI OKPYXKAIOIIEH CPebl U UX aHATUTHYECKUN KOHTPOJIb
B 2-x Tomax / mox pex. T.H. IllexosnoBoii. . — KpacHomap: Aprt-
Odwuc. — 2007

Meroanueckue peKOMEHAALMY K OpraHU3alyy ayAUTOPHON U
BHEAyJIUTOPHOI (CaMOCTOSATENBHON) paOOThI CTYIEHTOB:
Metoauueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becrianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

B cootBerctBum ¢ tpedboanusmu OI'OC BO peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a
IpeaycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpOLIeCCe aKTHUBHBIX M HWHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHUs MaTepuanga Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JESTEJIbHOCTHOTO TMOAX0/la U IMOATANHOIo (OPMUPOBAHMSI YMCTBEHHBIX AeicTBuil. Jlekuun u
1abopaTOpHbIE 3aHATHS CITOCOOCTBYIOT (POPMUPOBAHUIO Y CTYI€HTOB 0a30BBIX 3HAHUH, OCHOBHBIX
MBICITUTENIbHBIX ONepaluii, pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAIlMOHHO-TI03HABATEIbHBIN
XapakTep; J1abopaTOpHbIE 3aHATHS SBISIOTCS CAMOCTOSTEIbHBIMH M HMEIT HpoOJIeMHO-
NOMCKOBBIM XapakTep. I[Ipu BbINOIHEHHM JAOOPATOPHBIX pabOT peanu3yeTcs TBOpUECcKas
JeSITebHOCTh CTYJICHTa, PAa3BUBAETCSI KOMMYHUKAaTUBHAsI CIIOCOOHOCTb, Pa3BMBAIOTCS HAaBBIKU
apryMEHTHPOBAHHO BbIPA)KaTh CBOM MBICIIM M HABBIKU SKCIIEPUMEHTAILHON pabOTHI.

Jnst moBeimieHust 3¢GGHEKTUBHOCTH y4eOHOTO TMpoIlecca HCHOJIB3YIOTCS CIEAYIOIINe
o0pa3oBaTesbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbIE Ha
(GbopMUpOBAaHHE CUCTEMBl 3HAHWM, 3allOMHUHAHHE U CBOOOJHOE OINEPUPOBAHUE HMH; METO]
npoOJeMHOTO H3NI0KeHHsT MaTepuana. [lJis yCHemHoro OCBOEHMs IUCHUIUIMHBI CTYAEHTaM
HEO0OXOUMO OBJa/IeTh HAaBbIKAMH MPOBEACHUS NMOMCKAa HEOOXOIUMOW HaydyHOH MH(pOpMAIUHU B
¢dongax 6ubnmuorexku. s 3aKpersieHHus MOJyYSeHHBIX TEOPETUYECKUX 3HAHMM U MPAKTUYECKUX
HABBIKOB U C 1IeJIbI0 MPO(ecCHOHATbHON OpUEHTALIUU [TPETYCMOTPEHBI CEMUHAPBI-DKCKYPCUHU Ha
IPEIIPUATHIX TOPOJa.

[Ipu BBINIOIHEHUY J1AOOPATOPHBIX padOT M BO BPEMS CAMOCTOSITETbHOM pabOThI CTYIEHTBI
OPOBOJAT Pa300p MPAKTUYECKHX 3aJad KaK CaMOCTOSATENbHO, TaK M PEIIaloT IMpOoOJIeMHbIE
CUTYallMU B COCTAaBE MaJIbIX TPYIII.

JUid MHBaIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSl PEATU3YIOTCS
WHAMBHUAYyallbHbIe  00pa3oBaTelbHbIE  TEXHOJIOTUH, KOTOpbIE  MO3BOJIIOT  IMOJHOCTHIO
UH/IMBUYaJIM3UPOBATh COZEp)KaHUE, METOJAbl W TEeMIbl Y4eOHON JAeATeNbHOCTH WHBAIUAA,
BHOCHUTH BOBpEMs HEOOXOAMMbIE KOPPEKTUBBI, KaK B JIEATEIBHOCTh CTYJCHTa-UHBANIUIA, TaK U B
JEATEIIBHOCTD MPENOIaBaTENs.



JUnst nui ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMHU 370pPOBbsS IIPENYCMOTPEHA OpraHU3anus
KOHCYJIbTALIMM C MCIOJIb30BAHNUEM DJIEKTPOHHOH TOYTHI.

Cemectp Bupn 3ansarui Hcnonb3yemple HHTEPaKTUBHBIE KomnuectBo
00pa3oBaTeNbHbIC TEXHOIOTHU 4acoB
3 P Becenpl, pa3zdbop curyanmii, pa3o0p TBOPUESCKHUX 18
3aJJaHMid, paboTa B MAJIBIX TpyIIax
4 P Becenpl, pa3zdop curyanmii, pa3o0p TBOPUESCKHUX 99
3aJJaHMid, paboTa B MAJIBIX TpynIax
Hmozo 40

4. OueHo4YHbIE CPeACTBA IJIA TEKYHIEr0o KOHTPOJISI YCIIeBAeMOCTH M IPOMEKYTOYHOM
aTTecTALMH.

4.1 ®doHx OLIEHOYHBIX CPEACTB I MPOBeAeHHs] TEKYIero KOHTPOJIS.

[Tpu 3amure naboOpaTOpHBIX PabOT MPEnojaBaTeib MPOBOAUT WHAWBUAYAIBHYIO HIIU
rpynmnoByro Oecedy MO Teopuu MpoOOOTOOpa M MPOOOMOATOTOBKM OOBEKTOB aHAIN3a,
paccMaTpUBaeMbIX B COOTBETCTBYIOIIEH J1Ta00paTOpHOU padoTe.

[TpumMepHBIii IepedeHb BOMPOCOB, 00CYKAAEMBIX IIPU 3alIUTaX JJAOOPATOPHBIX paboT, U
JUTSL IOJITOTOBKH K KOHTPOJIBHOM padoTe 1:

1.

©OoN s LN

el
N R O

13.

Bupl po0.

Crioco0blI cokpariieHust Ipoo ChIMYYHX MaTEpUaIoOB.
OO6mre TpeboBaHUs K OTOOPY U KOHCEpBAHUU Ipo0.
OO6mre monoxxeHus oToopa mpod aTMochepHOro BO3yXa.

OT16op mpo6 aTMocdepHOTro BO3AYXa TSl ONPEACTICHHS CyITePIKOTOKCHKAHTOB.

OT16op npo0 Hpu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemeHHbIe cr1oco0bl TPpo000TOOpa aTMOCHEPHOTO BO3/yXa.
MeTtoapl 0TOOpa POO MPUPOIHBIX BOI.

Mertoast oTOOpa Mmpod aTMOChHEPHBIX OCATKOB.

. MeToas! oTO0pa mpod NMUTHEBOI BOJIBI.
. MeToael 0TOOpa mpod CTOUHBIX BOA.
. CtpykTypa u OCHOBHOE coJiep’KaHue HOPMAaTUBHBIX

pETJIaMEHTHPYIOIIUX TPOO0OTOOP BOJ M aTMOC(EPHBIX OCAIKOB.
Ocob6enHoctu 0T60pa Mpod MOYB U JOHHBIX OTJIOKEHHH.

[Ipumep BapuaHTa KOHTPOJILHOM paboThI 1
Bapuanr 1
1. Or6op mpo6 mpu aHATUTHUECKOM KOHTpOJIE BBIOpPOCOB (0TOOp MpoO M3 HCTOYHHKA

3arpsi3HEHUs)

JIOKYMEHTOB,

2. llenms um 3amaum IpoOOOTOOPA CHEXKHOTO MOKpoBa. OOOpyIOBaHUE, UCTIOIB3YeMOe TpH
otbope mpoo.

[TpumepHBIii mepeyeHb BOMPOCOB, 00CYKAAEMBIX IPHU 3aIUTaX JJAOOPATOPHBIX paboT, U
JUISI IOATOTOBKH K KOHTPOJIbHOM padoTe 2

1.
2.

MTOCYIBI.
3.

O6H_II/IC IMOJIOXKCHHUA U KHaCCI/I(I)I/IKaLII/I}I MCTOHOB PA3JIOKCHUS.

Texunka PAa3JIOKCHUA: PA3JIOKCHUE HArp€BaHUEM B Tas3€, pacCTBOPCHHUEC B
KUOKOCTAX, PA3JIOKCHUC CIUIABJICHUCM H IP. MaTCpI/IaHLI JJIsI WU3TOTOBJICHHUS XHUMHYECKOM

HcTouyHuku HOI‘pCI.HHOCTGfI IIpU pa3JIOKCHUUN BCUICCTB.



4. PaznoxeHne BemecTB ¢ y4acTHeM XUMHUYECKUX peakiuil 6e3 N3MEHEHUs CTeTIeHU
OKHCIICHHsI 3JIEMEHTOB. PaznoxeHue C MCMOIb30BaHUEM KOMILIEKCOOOpa3yIoIMX BEILECTB U
MOHUTOB.

5. Pasnoxenne MuHepaIbHBIMU KUCIOTaAMHU.

6. PaznoxxeHne opraHM4eCKUMU KHCIIOTaMHU.

7. CruiaBiieHHEe W CIIEKaHHe, KaK Croco0 MpoOOMOArOTOBKH MPOO ¢ pPa3IMYHON
MaTpULEH.

8. Pacmenienue dpepmenTamu.

9. MeTtobl paznoxkeHus okucieHueM. OKUCIEHUE KUCIOPOIOM U 030HOM.

10. OKHCIIEHHE a30THOM KUCIOTOM M OKCHUIaMH a30Ta.

11. OKHCIIEHHE CEepHOM KUCIOTOU, CMEChIO a30THOM U CEPHOM KHUCIIOT, XJIOPHOBATOU
KHUCJIOTOM U XJIOpaTaMu, XJIOPHOM KMCIOTOM.

12.  OcoOGEHHOCTH KUCIOTHOTO PA3JIOKCHHSI MUIIEBBIX MPOTYKTOB.

13. OcobeHHOCTH pa3JoKEHUsI MUIIEBHIX MPOAYKTOB — OKHCIEHUE IEPOKCHIOM
BOJIOPO/Ia, MEPOKCOAUCYITH(HATOM, IEPOKCOKUCIOTAMH.

14,  DneKTpoOXMMHUYECKOE OKHCIECHUE OPraHMYECKON MaTpUllbl MPUPOIHBIX BOJA IS
TeJIeH OTpeIeIIeHUs] TOKCHYHBIX JJIEMEHTOB.

15. Oco0eHHOCTH aBTOKJIaBHON MPOOOIMOATOTOBKH MUIIEBBIX MPOIYKTOB.

16. Meronbl pasnoXEHUS BOCCTAHOBJICHHEM. BOCCTAaHOBJICHHE BOJOPOJIOM HIIU

dMMHAKOM, yIjIepoaoM, METallllaMH. I[pyrI/Ie MCETObI PA3JI0KCHUSA BOCCTAHOBJICHUCM.

[Ipumep BapuaHTa KOHTPOJBHON PabOTHI 2

Bapuanrt 1

1. MuHnepanu3anuss MaTpuibl 00pa3lioB OKUCIEHHEM CEPHOM KHUCIIOTOH, CMechio
A30THOM M CEpPHOM KHCIIOT, XJIOPHOBATOM KUCIOTOM U XJIOPATaMH, XJIOPHOU KUCIIOTOM.

2. Mertonbl pas3oXeHUs BOCCTAHOBJIEHHEM. BoccTaHOBiIEHHE BOJOPOIOM WIIU
aMMMAKOM, YTJIIEPOJIOM, METAIAMH.

Kpumepuu evicmaenenus oyeHox npu npogedeHuu mexyujeco KOHMpPOIs YCneeaemocmu —
KOHMPOTbHOU pabombi.

OYeHKa «OomauyHo». TIYOOKHE WCUEpPIBIBAIONINE 3HAHUS MaTepuana, JIOTHYECKH
nocle0BaTeNbHbIe, IOJIHbIE, TPAaBHIbHbIE W KOHKPETHBIE OTBETHI HA BOIPOCH OWIETa;
UCIIOJIb30BaHNE B HEOOXOMMON Mepe B OTBETaX TEPMHHOJIOTHH JUCIUTLUINHBI, TPEICTAaBICHHON
B PEKOMEHIyEeMbIX YUeOHBIX TOCOOUSX U IOTIOJHUTEIBHON JTUTEpaTypeE;

OYyeHKa  «xopowio»: TBEPAbIE W  JIOCTaTOYHO TIOJNIHBIE 3HAHUS  MaTepHaia,
MoCJIeI0BaTeIbHBIC, TIPABIIILHBIC, KOHKPETHBIC OTBETHI HA TTOCTABIICHHBIC BOITPOCKHI, MOT'YT OBITh
JIOTIYIIIEHbl HECYIECTBEHHbIE HEIOYEThl B OTBETaX M HE3HAYUTENbHBIC HAPYIIECHUS JOTHUKU
U3JI0KECHUSI MaTepHaa,

OYeHKA «)y0081emeopumenbHo»: 3HaHUE W TOHMMaHUEe OCHOBHBIX MaTepualia, HaJIHdue
HECYIIECTBEHHBIX OIMO0K (He Oonee 50%) mMpu HECOCOOHOCTH WX TOCJIEIOBATENILHOTO U
JIOTUYECKOTO U3JI0’KEHUS, BBI3BIBACT 3aTPYAHCHHE HCITOJIb30BAHIE TEPMHHOIOTHH JTUCITUTUIAHEI,

OYEeHKA  «HeyO0BIemeopumenbHo»: HETIOHUMAaHWE CYITHOCTH BONPOCOB, TpyObIe
CYIIECTBECHHBIC OIMUOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IHUCHBMEHHOMY W3JI0XKCHHIO
Marepuaa.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUs MPOMEKYTOYHOM aTTeCTAI M.
KommokBuymM mpoBOAMTCSA 711 UTOTOBOM OLIEHKH 3HAHUU MO TUCIUILIAHE.
[TpuMmepHBIii IepedeHb BOMPOCOB IS MOATOTOBKH K Ko/uiokguymy 1 (3 cemecmp):
1. Bunsl npo0.

2. CrnocoObl cokpalreHus mpod CHIMTyYUX MaTepPUAIIOB.



3. OO6mme TpeboBaHUS K OTOOPY U KOHCEPBAIMH TPOO.

4. OOGmue nonoxeHus: oroopa mpod aTMocepHOro BO3ayXa.

5. Ot6op mpob atMochepHOro BO3ayXa ISl OMPEISICHHS CYTIEPIKOTOKCUKAHTOB.

6. Ot60p mpod mpu aHATUTHYECKOM KOHTPOJIE BEIOPOCOB.

7. CoBpeMeHHbIE CTIOCOOBI MP0000TOOpa aTMOC(HEPHOTO BO3AYXA.

8. Metoasl oT60pa MPOO MPUPOIHBIX BOJ.

9. Mertoapl oT60pa mpod aTMOCHEPHBIX OCATKOB.

10. Metoab! oTO0pa MpoO MUTHEBOI BOJIBI.

11. Metoabl otO0opa MpoO CTOYHBIX BOJ.

12. Ctpykrypa u OCHOBHOE coJepxKaHue HOPMAaTUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMHUX TPOO600TO0p BOJ M aTMOC(HEPHBIX OCAIKOB.

13. Ocobennoctu oTbopa mpod MOYB U JOHHBIX OTJIOKCHUM.

14. TIpo600TOOp pacTUTEIBHBIX MATEPHAIIOB.

15. Konceparus 1 0COOCHHOCTH XpaHEHHUsI MPOO pacTUTEIBLHBIX MaTEPHAJIOB.

16. IIpo600TOOp OMOIOrMYECKUX MATEpHATIOB.

17. KoncepBanus 1 0COOCHHOCTH XpaHEHHUS MPOO OMOIOTHYSCKUX MaTEPHAIIOB.

18. [Ipo6GooTOOp MUILIEBHIX TPOIYKTOB.

19. KoHncepBartius 1 0COOEHHOCTH XpaHEHHS MPOO MUIIEBBIX MPOTYKTOB.

Konnokseuym 2 npoBOIUTCs i UTOTOBOM OLIEHKH 3HAHUH MO pasieny MpoOOmoaroToBKa
B XUMHUYECKOM aHaju3se (4 cemectp).

1. Cnemmuduka mpodoordopa u MPoOOMOATOTOBKY MPH aHAIN3Ee 00BEKTOB OKPYKAIOIICH
Cpelibl

2. «Cyxuey crioco0s! paznoxxenusi. CriiaBieHHE CO METOYHBIMHU, KUCIOTHBIMH TUTABHSMHU.

3. «Mokpsie» cnocoObl paznoxkeHus. OOpaboTka MHUHEpaIbHBIMU, OPraHUYECKUMU
KHUCJIOTaMU, BOJIHBIMHM PacTBOpPaMH COJIEW U OCHOBAHUM.

4. CriennanbHble METO/IbI TPOOONOATOTOBKU. TepMHUyeckoe pasiokKeHue,

5. Iuporunponus u nuponu3. PaznoxeHne ¢ HCIOJIb30BAHUEM HOHUTOB.

6. Pa3pymienne opraHnuecKux BemecTs (MUHepanu3aius npoosl). «Cyxoe» 030JIeHHe JUIs
oTpesieNieHUs] HEOPTaHWYECKUX BELIECTB B OPraHMUYECKUX MaTepualiaXx: o30jieHHe 0e3 100aBok,
030JIeHHE C JOOaBKaMH.

7. «Moxpoe» pa3ioKeHue.

8. VMuTeHcu(ukanus npoleccoB MOKpPOH MHUHepalu3allui: IpOBEACHUE Mpolecca B
aBTOKJIaBaX C TPAJAUIIMOHHBIMUA HCTOYHUKAMU Harpesa, npumeHeHne MB—o06iyuenus.

9. VnbrpasByk. MHauKaTOpbl yIbTpa3ByKa. [Tpumenenue yIbTpa3Byka B
npoOONOAroTOBKe: Y3— AHUCIEPTUPOBAHME, SMYJIbIMPOBAHUE, KOAryJisiiusi, Jierasarus,
BO3/ICUCTBHUE HA DJIEKTPOXUMHUECKUE U XUMUYECKHUE TPOLIECCHI.

10. dotoxumuyeckas MmpooonoAroToBka. OcoOeHHOCTH (POTOXMMHUYECKUX PpEaKIIHil.
3aKoHBI (POTOXUMUH.

11. Omnenka 3¢pHEKTUBHOCTH MPOOOMOATOTOBKUA. MexaHu3M (POTOOKHCICHUS Ha
¢doTrokaramn3aTopax.

12. Hcrounnkn yIABTPapUOIETOBOTO W3IIy4CHHUS. VYerpoiicTBo JUTS
(OTOXUMHUECKOUTTPOOOTOATOTOBKHU (TIOIPYXKHbIE, CIUPATbHbIE U T.11.)

13. TlorpeurHocty onpoOOBaHMS U XUMUYECKOTO aHAJIN3A.

14. CoBpeMeHHbIE METO/Ibl AaHATUTHYECKON XUMHUH B IPUMEHEHUHU K aHAIN3Y Pa3IHYHBIX
00bexToB. OpraHu3anys NpoBeJICHUS UCTIBITAHUN

[Tpumep BapuaHTa OMsIeTa KOJJIOKBUYMa (HTOTOBOTO):

Bapuanr 1

1. Ocobennoct orbopa 1poO arMochepHOTO BO3AyXa Uil  ONPEACIICHHS
CYNEPIKOTOKCUKAHTOB.



2. XapakTepucTuka CBY-uzny4enus. VYerpoiicTsa, HCIIOJIb3YEMBIE JU1st
npoOonoaAroToBKrU. OCOOEHHOCTH MHKPOBOJIHOBOM MPOOOIIOATOTOBKHA 00Pa3IIOB C OPraHUYECKON
MaTpULEH.

Kpumepuu OYEHKU nNo npomemcymowoﬁ ammecmayuu.
ammecmayuu — sadem

Buo  npomescymounou

Kputepuu orieHuBanus pe3yJibTaToB 00yUEHUS
OrneHka
HeynosnerBopurens | Y 10BI€TBOPUTEIBHO Xopouio OTan4no
HO
He 3auteHo 3auTeHo
OTBET OOHAPYKUBAET | OTBET IIOJHBIM, HO | OTBET TOJHBIA U |OTBET TIOJIHBIN,
HE3HAHNE OCHOBHOI'O | IIPH 3TOM JIOIYILEHA | IPaBUJIbHBIN Ha |IPaBUJIbHBINU,
coJiepyKaHus CYILECTBEHHAs OCHOBE H3YYEHHBIX |CAMOCTOSATEIbHBIN,
y4yeOHOro MaTepuana | omuOKa WM OTBET | TEOPUH, MaTepuan (MaTepuan H3JI0KEH B
HEIOJIHBIN, U3JI0KEH B |ONpEeaeIeHHON
HECBSI3HBIM, HE | OIpenenEéHHON JIOTHUYECKON
IPOSIBIISIOTCS JIOTUYECKON [OCJIEI0BATEIbHOCTH
YMEHUSl TNPUMEHSTH | IOCIEN0BATEIBHOC |IEMOHCTPUPYETCA
TEOPETHUYECKUE TH, TpU  3TOM |[MHOTOCTOPOHHOCTh
3HAHUSA IIpU | TOMYCKAIOTCS MI0JIXO/IOB,
pelieHun HECYUIECTBEHHbIE  |MHOI'0ACHEKTHOCTb
MPaKTUYECKHUX OLIMOKK B OTBETaxX |0OCYKICHHS
npobyem Ha TEOPETHUYECKHUE |IPOOIEMBI, yMEHUE
BOIPOCHI apryMeHTHUPOBATH
COOCTBEHHYIO  TOUKY
3pEHHUsI, HAXOIUTh yTU
peueHus
[103HABATEJbHbBIX
3ajad.

3auer MoJIy4aroT 06yqafoume<:ﬂ MOJIYYMBIIMEC HA KOJUIOKBUYME OLICHKY OTJIMYHO, XOPOIIO
HJIN YOOBJICTBOPUTCIIBHO

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEM.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS ONOJHUTENBHOE BpEeMs Ul TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs] HHBAJINIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIsl 00Y4aIOIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI
U MHBAJUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponientypa orneHMBaHUsI Pe3yJIbTaTOB OO0y4YEHHsS WHBAJIUAOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsl MO JUCHUILIMHE (MOAYINIO) IMpeaycMaTpuBaeT NpeaoCTaBlIeHHE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

JUid U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepedyeHb OCHOBHO¥ U /IONOJHUTEJIbHON Yu4eOHO JTUTepaTypbl, HeOOXOAUMOM 1151
OCBOEHUS IMCHUILIMHBI (MOIYJIs1).
5.1 OcHoBHas JiMTEpaTypa:

5.1 OcHoBHas JiuTEpaTypa:

1. Jpyros, FO.C. IIpo6onoaroroBka B 3KOJIOTHYECKOM aHAIIM3e: MpakTHdeckoe pykoBoacTso / HO.C.
Jpyros, A.A. Pogun. — M.: BUHOM. JlaGoparopust 3uanmii. —2009. — 855¢.

2. Kpucruan, I'. Ananutuueckas xumust: B 2. T. 2 / I'. Kpuctuan; nep. ¢ anrn. A.B. [apmama u ap.
— M.: BUHOM. Jla6oparopus 3nanuii. — 2009. — 504c.

3. Hpyroe, H0.C. AHamu3 3arps3HEHHBIX OHOCpEJ ¥ MHUIIEBHIX MPOAYKTOB: TMPAKTHUECKOE
pyxoBoactio / FO.C. Ipyros, A.A, Ponun. — M.: BUHOM. Jlabopatopus 3Harmii. — 2009. — 294c.

4. Orro, M. CoBpeMeHHBIC METOBI aHaNHTHYecKor xumun / M. OtT0, miep. ¢ Hem. [lox pen. A.B.
I'apmama. — M.: Texnochepa. — 2008. — 543c.

5. Amnamutndeckas XuMus: y4eOHUK JUIA CTYJAeHTOB By30B B 3T. T. 1: MeTonsl naeHTndUKanum u
omnpeneneHus BemecTs / moj pen. JI.LH. Mocksuna. — M.: Akanemus. — 2008. — 575c.

6. AnHamuTHYeCKas XMMHUS: yUeOHHK ISl CTYIEHTOB BY30B B 3T. T. 2 : MeTo/ibl pa3iencHusl BEIIECTB
¥ THOpuHBIE MeToab!l aHanm3a / mox pen. JL.H. Mocksuna. — M.: Axagemus. — 2008. — 300c.

7. OOBEKTHI OKpYIKAIOIIECH Cpe/bl U UX aHanuTu4deckuii koutpounb.//Ilox pen. T.H. lllexoBuoroii; B
2-x Tomax; Kpacnomap, 2007

8. Hpyrog, I0.C. [Ipo6omoaroToBka B 3KOJOTMUECKOM aHAIM3e: MpakTuieckoe pykoBoactso / 10.C.
Hpyros, A.A. Pomun. — M.. BUHOM. JlaGoparopuss 3nanuii. —2009. — 855c.
https://www.book.ru/book/924000/view?2/1

5.2 lonotHUTEIBLHASI JIUTEPATYpA:

1. Kapmnos, l0.A. Metoas! npobootdopa u npodonoarorosku: yueod. [locodue / FO.A. Kapmos, A.IL
Cagoctus. — M.: BUHOM. Jlabopatopus 3Hanuii. — 2003. — 243¢

2. Jepddens, K. Cratuctuka B ananurnueckoit xumuu / K. lepddens; nep. ¢ vem. JI.H. Ilerposoii
nox pex. FO.I1. Annepa. — M.: Mup. — 1994. — 267¢.

3. Hpyros, 0. C. Anamuz 3arps3HeHHoil Bonxsl [Tekct] : mpaktndeckoe mocobue / 0.
C. dpyros, A. A. Pomun. - Mocksa : BUHOM. Jlaboparopus 3Hanwmii, 2013. - 678 c. : w.
- (MeToap! B XUMHH).

4. Npyros, F0.C. Ananu3 3arpsi3HEeHHON TTOYBBI M OMTACHBIX OTXOOB [ DJIEKTPOHHBIN pecypc]
/ YO. C. dpyros, A. A. PonuH. - 4-e uzn. (311.). - Mockaa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5. dpyros 1O. C. MOHUTOpPUHT OpraHMYECKUX 3arpsi3HeHnH npupoaHoil cpensl [Teker] : 500
METOJIUK : mpakTudeckoe pykoBoctBo / FO. C. llpyros, A. A. PonuH. - 2-e u3M., 10M. U
nepepad. - M. : BUHOM. Jla6oparopus 3nanuit, 2009. - 893 c. : wi. - (MeToabl B XUMUH).

Jnst ocBOGHHMS JAWCHUIUIMHBI WHBAIWJIAMHA W JIUIAMA C OTPAaHUYCHHBIMHU

BO3MOXXHOCTSIMU 37I0POBbSl MMEIOTCSI W3JIaHUSl B D3JEKTPOHHOM BHJIE B 3JIEKTPOHHO-
O6ubnuoreyHbIxX cucremMax «Jlanpy», «YHUBepcUTeTCKast OMbIuoTeKa oHyaitH» u «HOpaif.

5.3. Illepuoauyeckue U3IaHUA:


https://www.book.ru/book/924000/view2/1
https://e.lanbook.com/book/70699

«KypHan aHanuTHYECKON XUMHUM», «3aBoJIcKas aboparopus. /luarnoctuka
MaTepHaOBy, «AHAIIUTHKA U KOHTPOJbY», pedepaTuBHbIe KypHabl (PYKX)

6. Ilepeyenbr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOECHUS TUCHHUIINHBI (MOLYJIsT).

1. DnextponHsbIii katanor Hayunoi 6ubnuorexu Kyol'yY

2. Kommekumst xypHanoB wusnatenbctBa Elsevier ma moprane ScienceDirect, caiit
wwwe.sciencedirect.com

3. SCopus - MyTTHANCIUILIIMHAPHAS pedepaThBHAs 0a3a JaHHbBIX, CAUT
WWW.SCOpuUS.com

7. Meroauueckue yKa3aHMsi JJs O00y4alIIMXCA 10 OCBOEHHIO JIHCUHUILJIMHBI
(MmomyJin).

VYcnemHoe OCBOEHHME AUCHUIUIMHBI MPEANOJIaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTyJIEHTa BO BCEX BHJaX ayJWTOPHBIX 3aHATHI, a TaKXKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3ydyenne AUCUMILTUHBI CIEyeT HAUMHATH C MPOpadOTKH paboyueil mporpaMMbl, 0co0oe
BHUMAaHUEYIEIIs 1EISIM U 3a/1adaM, CTPYKTYPE U COAEP>KaHUIO Kypca.

Paboma c koncnexmom nexyuii

[IpocMoTpuTe KOHCIEKT Cpa3y MocCiie 3aHSATUN, OTMEThTE MaTepral KOHCIEKTa JICKIIUH,
KOTOpPbI BBI3bIBACT 3aTpyIHEHUs i mnoHuMaHus. llomblTaliTech HaWTM OTBETHl Ha
3aTPYAHUTEIBHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIyEMYIO JIUTepaTypy. Eciu camocTosiTenbHO He
yaanoch pa3zobpaThcs B MaTepuane, cHOpMyIHpyHTe BOMPOCHI U OOpAaTUTECHh 3a MOMOIIBIO K
IIpenoaaBaTesto Ha KOHCYJIbTALMY WK ONMKalIIen JeKIuu.

PerynsapHo oTBoaMTE Bpems [Uisi MOBTOPEHUSI IPOWUJIEHHOIO Marepuasa, IpoBepssi CBOU
3HAHUS, YMEHHS ¥ HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamophuvix pabom

Ha 3ansatum monyuute y mpemnojaBarenisi TpaduK BBHIMOJHEHHUs J1a0OpaTOpHBIX PadoT.
0O63aBeauTech BceM HEOOXOIMMBIM METOIUYECKUM 00ECIICUCHUEM.

[Tepen mocemieHueM m1abOpaTOPUM HU3YYUTE TEOPHUIO BOIPOCA, MPEANOIaraeMoro K
MCCIIETIOBAHHIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOJATOTOBHTE
MIPOTOKOJI MPOBEJICHUS paOOTHI, B KOTOPHII 3aHECUTE:

— Ha3BaHHUE paboTHI,

— 3aroTOBKH TaOJHII [Tl 3aMOJTHEHHSI SKCTIEPUMEHTALHBIME TaHHBIMU HAOIIOICHU;

— YpaBHEHMsI XUMUYECKUX PEAKIMil MpeBpaIieHuii, KOTopble OyAyT OCYIIIECTBICHBI TIPU

BBITIOJITHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIHIL.

OdopMieHre 0T4ETOB TOJKHO MPOBOIUTHCS MOCIIE OKOHUAHUS Pa0OTHI B Ia0OpaTOPUH.

JIsi ONTOTOBKM K 3alIUTe OTYeTa CJEAYyeT MPOaHAIM3UPOBATh IKCIIEPUMEHTATIbHBIE
pe3ynbTaThl, COOCTABUTH UX C U3BECTHBIMU TEOPETUUECKUMU MOJIOKEHUSIMU UM CIIPAaBOYHBIMU
JAaHHBIMHU, O0OOIIUTH PE3yNbTATHl HCCIECIOBAHUNM B BHJIE BHIBOJOB IO pabOTE, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMbIE B METOJIUYECKUX YKa3aHUSX K BBIOJHEHHIO JIA0OPATOPHBIX
pabor.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEEeT HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALlUH) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE YUeOHOro MaTepuarna.

NHnuBuayanpbHble KOHCYJABTAllMU 1O TPEAMETY SBISIOTCS BaXHBIM  (HaKTOpOM,
CIOCOOCTBYIOITUM MHIMBUIyaTU3allii O0yYEHHS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOyJarouuMCs WHBAJIUAOM WJIH JIMIOM C OTPpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.


http://www.sciencedirect.com/
http://www.scopus.com/

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPOLECcca MO AMCHUIINHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

KOHCYJbTUPOBAaHUE W MpEABApUTENbHAS MpOBEpKa paboOT MOCPEACTBOM 3JIEKTPOHHOM
HIOYTHI.

8.2 IlepeuyeHb HEOOXOAUMOT0 IPOrPAMMHOI0 00eceYeHHUsl.
KOMITBIOTEpPHBIC IPOrpaMMbl 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus,
Microsoft Windows, Excel.

8.3 llepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

OnekrponHas oubaroreuynas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYECKAasE 0a3a, HeoOXoaUMan
00pa3oBaTe/ILHOIO NMPOIECcCa MO JUCHUILINHE (MOYJIIO)

JIAA OCYyIeCTBJICHUA

MarepuajibHO-TEXHHUYECKOE 00ecTieYeHrEe TUCITUTITNHBI

No Bun pabor
(MOJIyIsl) ¥ OCHAIIEHHOCTh

1. Jleknmonnsble 3anaTUsA | JIGKHIMOHHAs ayauTOpHs, OCHAIlCHHAs IIPE3CHTAllMOHHON
TEXHUKON (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM mporpamMMubiM obOecnieueHueM (I110);
JIOCKOU MEJIOBOM; JIEMOHCTPALIMOHHBIE MaTepuabl
(ycTpoicTBO [UIsi OTOOPBI MPHUPOJHBIX BOJ, WHAWKATOPHBIC

TpyOKH, GuiIbTphl) (ayd. 425¢)

2. JlaGopaTopHbIie
3aHATHS

JlaGoparopusi, YKOMILIEKTOBaHHAs
Mebenbio U 1abopaTOPHBIM O0OpPYAOBAHHEM (TEXHUYECKUMHU

CHeMATU3UPOBAHHOM
cpeacTBaMu OO0y4YeHMs): aHanu3atop >xuakoctd pH-metp-
nonomep Okcrept-001 mmu pH-merp-moHomep Oxotect-120;
MarHUTHBIE METITATKH (marmpumeplLekiMS1);
BJIP-200, 2
Cnektpodoromerp SS 1207 wim SS 2107 (Leki, mpou3sBoacTBa
OuHISIHAMK),  MHKpPOBOJHOBas — cuctema  «Mailstoney,
ANIEKTPOIUIUTKU Mapku «Meuta», mozxens 111Y/212Y wim
Jpyrue ¢ aHAJIOTHYHBIMU XapakTepucTukamu (aya.242c, 252c¢)

BE€CHBI

AHAJIMTHYCCKHUEC KJj1acca TOYHOCTH,

OCHAIllGHHAs1 McOeJIbI0, JTOCKOH

3. ['pynnossie

(MHAMBUAYATbHBIC)
KOHCYJIbTAIIHH

Ayautopusi  (kaOuHET),
MenoBoit (ayn.242c, 252c¢)

Texkymuii  KOHTpPOJIb,
MIPOMEXYTOUHAS
aTrecTanus

Ayautopusi (xabuHeT), OCHalleHHass MeO0enblo, JOCKOU

MenoBoit (ayn.242c, 252c¢)

CamMmocrogTrenpHas
paboTta

Kabuner st camMocTOSTENbHON  pabOThl, OCHAIICHHBII
KOMHLIOTepHOfI TEXHUKON C BO3MOXKHOCTELIO IIOOKJIFOYCHUA K
cetn «IHTEepHET», U 00ECTICYeHHBIN JOCTYIIOM B DJIEKTPOHHYIO
WH()OPMaAITMOHHO-00Pa30BaATENBHYIO CPEy YHUBEPCHUTETA.



http://www.elibrary.ru)/

