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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBuu ¢ OOII nampasienus 04.03. 01 Xumus ueiab OCBOCHHUS JNUCIHHUILUIUHbBI
COCTOUT B (popMHpOBaHUM Y OYAYIIMX CHEIUAINCTOB CUCTEMHOTO MPEACTABICHUS O Pa3IMUHBIX
BHJIaX Y TUIAX UCHBITAHUN MPOMBILIJIEHHOW MPOAYKIIMH, a TAKXKE OLECHKU €€ KauyecTBa; YMEHUU
pemiatb METOAMYECKUE, TEXHOJIOTMYECKHUE U Jpyrue 3aJayd IpPOBEACHUS WCIBbITAHUM,
BO3HUKAOIINE TIPU Pa3pabOTKe, M3TOTOBICHUH U CePTH(UKAIIUH MPOMBIIICHHOW PO yKIIHH.

1.2 3apaun JUCIUIIIIMHBI.

— PACKPBITh TEOPETUUECKUE U METOI0JIOTMUYECKUE OCHOBBI JUCIUTIINHBL,

— HM3YyYCHHUE METOJIOB M CPEACTB OPTaHM3allMd M TPOBEACHHUS HCIBITAHWUN, a TaKKe
obecrieueHrs UX PKBUBAJICHTHOCTH PEATbHBIM YCIOBHSAM IKCILTyaTaIlHH;

— chopMHUpOBaTh MPEJCTABICHUS O MPOIECCax MCIBITAHUN, KaK OJHOTO M3 OCHOBHBIX
2JIEMEHTOB O0OECIIeYeHHsI KaueCcTBa MPOAYKIIUU Ha dTarnax e€ »KU3HCHHOTO IHKJIa;

— paccMOTpEHHUE METOOB aHaIN3a, 00pa0OTKHU, XPAHCHUS U UCIIOJIb30BAHUS PE3YJIbTATOB
WCIIBITAHUI; OCHOB TEXHUYECKOT'O U METPOJIOTHYECKOTO 00ECIICUSHUS UCTIBITAHUH .

1.3 MecTo AucuunInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucuunnuna b1.B.JIB.10.02 «AHanu3 peanbHbIX 00bEKTOB» OTHOCHUTCS K BapUaTUBHOM
yactu bnoka 1 "ucuumnuasl (Moaynu)" ydeOHOro IJiaHa MOATOTOBKM OakalaBpoOB IO
HarpasieHuto 04.03.01 Xwumusi, nHQOPMAIMOHHO W JIOTMYECKHU CBSI3aHA CO CIEAYIOUIUMU
JTUCIUIIMHAMU: HEOPTaHWYEeCKasi XUMHUS, aHATUTUYECKAsT XUMUSL.

OcBoeHre MaHHOW AMCIUIUIMHBI HEOOXOJIMMO KakK MPEAIIECTBYIONIEE IJIs JUCHUTIINH
BapHMATUBHOM 4YacTh  «XHUMHYECKasi JKOJIOTUA», «MeToapl HKOaHAIUTUYECKOTO KOHTPOJISI
CYNEePTOKCUKAHTOBY, «COBPEMEHHBIE METO/IbI aHATUTHYECKON XUMHUMNY, «MeToIbl pa3aencHus u
KOHIIEHTPUPOBAHUS B aHAJIUTHUUYECKON XMUMHM» a TaKKe pAla OPYruX AUCLHUILIMH MO BHIOOpPY
BapHaTUBHOW dYacTW ydeOHOro IjlaHa MOATrOTOBKM OakanaBpoB mo HampasieHuto 04.03.01

XUMU.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrPaMMBblI.

N3yuenune nanHoM y4eOHOM TUCIUILIMHBI HAIPABJICHO HA (POPMHUPOBAHKE Y OO0 YHAFOIITXCSI
obmenpodeccnonanbHbIX/mpodeccuonanbHbix Kommereniuii (OITK/TIK)

No Nunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIUTUTMHBI
1'[le KOMIIET | KOMHETEeHUUH (MIn 00yyJaroImuecst TOJHKHBI
" | eHuum e€ yacTH) 3HATh YMeTh BJIaJleTh
1. OIIK-3 | cnocoOHOCTB TEOPETUYECKHE U | HUCIIOJIb30BATh HaBbIKaMU
HCII0JIb30BaTh METOJIOJIOTUYECKH | 3HaHUS B O0OJACTH | CAaMOCTOSITENbH
OCHOBHBIE  3aKOHBI | € OCHOBBI | COBPEMEHHBIX Or0  OCBOEHHS
€CTECTBEHHOHAYYHbl | IHCHUIUIMHBI; METO/IOB HOBBIX 3HaHUH,
X  JUCIUMIUIMH B | 3HAaTh HaIpaBJeHUs | IPOOOMOATOTOBKH | MpOdecCHoHab
npoecCUOHATBHOM | pa3BUTHS JUISL  MCCIIEIOBAaHUS | HOM
JESATEIBHOCTH COBPEMEHHBIX 00BEKTOB CIIOKHOM | apryMeHTaIlH
METOJI0B MaTpUIbl, BKIHOYAs
poOONOJATOTOBKU | U 00BEKTHI
OKpYXKaroleun
cpebl
2. [TK-7 BJIQJIETh MeToJaMu | (u3uuecKue u | pazpaborarb HaBbIKAMH
6e301macHoro XUMHYECKHE MOJIXO[ JUISl | IPAKTUYECKOTO
oOparteHus C | cBOMCTBa BbIOOpA IIPUMEHEHNUS
XUMHUYECKUMHU HCIIOJIb3YEMBIX ONTHUMAJILHOTO COBPEMEHHBIX




COITOCTAaBIIATh
PE3yIIbTaThI
HUCIBITAaHUN
paszpaboTtarb
MOX O]
BBIOOpA
ONTUMATBFHOTO TIPU
JIAHHBIX  YCIIOBUSIX
METOJla aHalIu3a C
[[EJILIO TTOBBIIICHUS
TOYHOCTHU u
YyBCTBHTEIHLHOCTH
OTIpe/IeNIeHUs;
MIPOBECTH
COIIOCTaBIICHHE
croco0oB
npobooTdopa u
poOOMOATOTOBKH
00BEeKTa
HCIIBITAHUS c

TS

e WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
[y | KOMIET | KOMIETCHITMH (v 00yYaroImuecst TOJHKHBI
SHIUHN e€ yacTH) 3HATh yMeTh BJ1aj1eTh
MaTepHragaMu C | peaKTHUBOB U | METOJIa aHajiu3a C | CocoOoB
y4eToM UX | MaTepuaoB; LEeJIbI0 TIOBBIIICHUSI | MPOOOIOATOTOB
duzneckux U | TEOPETUYECKUE 0e3omacHOCTH KM K aHaJIU3y
XUMHUYECKHX OCHOBBI DKCIIEPUMEHTa  C | OOBEKTOB
CBOWCTB COBPEMEHHBIX y4eToM OKpYy>Karomien
¢buzuko- COXpaHEHHUS Cpensl
XUMHAYECKUX TOYHOCTH U
METOJIOB YyBCTBUTEIHLHOCTHU
HCIIBITAHUI oIpeaeIeHus
3. [K-1 CIOCOOHOCTh OCHOBHBIE MPOBECTHU BJIAJIETh
BBITMIOJHATH TIPUHIIMIIBI U | COMOCTaBIICHUE HaBbIKAMU
CTaHJapTHBIC CIIOCOOBI croco0oB MIPOBEICHUS
orepanuu 10 | pa3NoKeHus npobooTdopa U | UCCIIEIOBAHUIM
npeiaraeéMbIM MaTepHajoB, pOOOTIOATOTOBKU | H aHaJm3a,
METOUKaM METO/IbI o0BekTa OCHOBaMU
pazzueneHus UCTIBITAHUS C | MIaHUPOBAHUS
KOMITOHEHTOB U | IENbIO BBIOOpA | SKCIIEpUMEHTA
KOHIICHTPUPOBAHUS | TaJIbHEUIIETO U TIPOBEICHHUS
MUKpOTpuMeceit METO/]Ia aHaJln3a; HEOOXO0IMMBIX
ISt UX | IPUMEHSTh pacyeToB
KOJIMYECTBEHHOTO | COBPEMEHHOE
OTIpeIeIICHUS; o0opynoBaHue st
OCHOBHBIE CITOCOOBI | 0TOOpa mpo0
u CXEMBI | IPUPOTHBIX "
npoboorbopa TE€XHOTEHHBIX Cpel,
MIPUPOTHBIX U | MPOOOIIOATOTOBKH
TEXHUYECKUX Y UCTIBITAHUII;
MaTepHuasos; oOpabatpiBaTh U




WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
KOMIICT KOMIICTCHIINU (I/IJII/I 06 Aromuecsa J0JIKHBI

II.II. .
CHIINH c€c LIaCTI/I) 3HAThb YMETh BJIAACTDH

[ETBI0 BEIOOpA
HaJIbHEHIIIEro
METO/Ia aHaJIN3a;
MPUMEHSATH
COBpPEMEHHOE
obopynoBaHue st
otbopa mpo6
MIPUPOTHBIX u
TEXHOTEHHBIX CPE/,
poOONOATOTOBKH
U UCHBLITaHUM;
o0pabaThIBaTh
COIOCTaBIISATh
pe3ynbTaThl
HUCIIBITAaHHI

2. CTpyKTypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnipenesienne TPyI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

O6mass Tpyno€MKOCTh AMCHMIUIUHBI cocTaBisieT 5 3au.ena. (180 wacoB), wux
pacnpenesieHre 1o BUIaM padoT MPEICTaBICHO B TAOIHUIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)
3 | 4
KonTakTHas padora, B TOM 4ncjIe:
AyauTOpHBIE 3aHATHS (BCEro) 110 54 56
3aHsATHUS JEKITMOHHOTO THIIA 36 18 18 — —
JlaGopaTopHble 3aHATHS 74 36 38 — —
3aHsTHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHYECKHE
3aHATHS) B - - - -
HNnas koHTaKkTHas1 padoTa
Kontpois camocrosrensHoil padotsl (KCP) 6 2 4 — —
ITpomexyrounas atrectanus (MKP) 0,4 02 | 0,2 — —

CamocTosiTeTbHasi padoTa , B TOM YHCJI€e
Kypcosas pabota — — — — —
[TpopaboTka yaeOHOTro (TEOPETHUECKOT0) MaTepraa 20 5 15 — —
BrinonHeHne MHANBUIYATBHBIX 3aJaHA# (ITOJrOTOBKA

. . 17 2 15 — -
COO00IIIeHNH, Mpe3eHTaIni)
Pedepar — — — — —
IToaroToBka K TeKyleMy KOHTPOJIIO 26,6 88 | 17,8 — —
KonTpoJns:
[ToaroToBka K AK3aMeHY — —
Oo6masi Tpya10eMKOCTh yac. 180 72 | 108 — —
B TOM YK CJIe KOHTAKTHASA 1164 | 56.2 | 60,2
pabora

3a4. e. 5 2 3




2.2 CTpyKTYypa QM CHUIUINHBI:
Pacripenenenre Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pasnensl (TeMbl) TUCIUIUIMHEL, U3y4aeMble B 3 U 4 cemecTpax

KonnuecTBo yacos
Bueayau
AynurtopHas
Ne HaumenoBanue pasnenos (Tem) Beero ypa6o£1 -~TOpHasI
pabota
J |11I3 | JIP | CPC
1 2 3 4 3) 6 7
3 cemecTp
1 Bunb mpo6. O6mue TpedoBanus K 0TOOPY U 8 5 4 5
" |koHcepBaruu npoo.
Ocobennoctu 0T60pa Mpod 00BHEKTOB OKPYKAIOIIEH
2. |cpenbl (aTMOC(EPHOTO BO3AYyXa, MPUPOJAHBIX BOJ, 26 12 4 10
1I0YB)
3 OcoOenHocTH 0TOOpA MUIIEBHIX MPOTYKTOB. 358 | 4 28 3.8
Ocobennoctu oT60pa 6MONPoo
4 cemectp
4 OO61re Bompocsl METO0B pasnokeHus. CrocoOsl 8.8 9 4 2.8
pa30KEeHUs BEIIECTB
5 CrniocoOsbI pa3ioxeHus: 00pas3IoB ¢ UCTIOIB30BAHUEM 30 4 12 16
IIPOLIECCOB OKUCIIEHHS] U BOCCTAHOBJICHUS
6 HuTeHcudukanus npoOdonoAroToBKH Mo/ 26 6 5 12
) BO3JICHCTBHEM (PU3NICCKUX TTOJICH
OO61mas xapakTepuCcTHKa METOI0B pa3AeiieHUs: 1
7.  |KOHLIEHTPUPOBAHMS, UCIIOJIb3YEMBIX IIPU ITPOBEICHUU 23 4 4 15
IpoOONOArOTOBKU 0OBEKTOB OKpYXKAroIIEei cpelibl
8. |Opranmzanus npoBeneHNs HCITBITAHUHA 14 2 10 2
Hmoeo no oucyuniune: 173,6 | 36 74 63,6
[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa
2.3 Copaep:xanue pa3iesioB (TeM) TUCHUILIUHBI:
2.3.1 3aHATHS JEKUMOHHOT0 THIIA.
dopma
HaumenoBanue pasnena
Ne (Tembi) Copepxanue pazzena (TeMbl) TEKYILETO
KOHTPOJIS
1 2 3 4
1..Bunsr poo. O6mue|Buast  npo6. CnocoObl  cokpaiieHuss 1pod KP1
TpeboBaHUS K OTOOpY H|chimydynx MaTepuanoB. OOmme TpeOOBaHUS K
KOHCEpBAIMH MPO0. 0TOOPY M KOHCEPBAIMH MPOO
2.|0cobennoctn oTOOpa Mpod O6mue  momoxkeHuss  orbopa  mpoOd KP1
00BEKTOB OKpY>Karolie|arMochepHOTo BO3/IyXa. Ot60p mpo0
Cpensl (atmocepHorojarmocepHoro  Bo3ayxa NS OINpENesICHUs
BO3/IyXa, MPHUPOIHBIX BOJ,|CYNEPIKOTOKCHKAHTOB. OTO6op mpod  mpu
MOYB) AHATUTUYECKOM KOHTpOJIe BBIOPOCOB.
CoBpeMeHHbIe CTTIOCO0BI POO0OTOOPA.
MeTtoael oTOOpa TPOO MPUPOIHBIX BOI U
aTMoc(epHBIX 0CaKOB, TUTHEBON BOJIBI, CTOYHBIX
BoA. CTpykTypa U OCHOBHOE COJIep)KaHUE




HOPMATHUBHBIX OKYMEHTOB, PETJIAMEHTHPYIOIIIX
po60oTOOp BOJ M aTMOC(HEPHBIX OCATKOB.

Ocobennoctu oTOOpa MPOO TMOYB M JOHHBIX
OTJIOKEHUM.

.|OcobeHHOCTH
MHUIIEBBIX
OcobenHoctu
o6morpoo

otbopa
MIPOJYKTOB.
otbopa

[Ipo6ooTOOp pacTUTENBHBIX M OHOJOTHYECKUX
MaTepuasoB, MUIIEBBIX MPOAYKTOB. KoHCcepBanus
1 0COOEHHOCTH XpaHEeHUs Mpod

K1

.|O61mMe BOIpoCchl METOIOB
paznoxenusi. CnocoObl
pa3JIoKEHUS BEIIECTB

OO61ue BOnmpocskl METOJ0B pasfiokeHus. TexHuka
pa3ioxeHus (pasjoKEHUE HarpeBaHUEM B Tase,
pacTBOpPEHHE B KHUAKOCTAX,  Pa3JIOKEHUE
ciiaBieHus. Marepuanbl 18 U3TOTOBJICHMS
XUMUYECKOU MOCY/BI.

McToyHMKHM IOTpEelIHOCTEH IIpU  Pa3jlOKEHHUH
BELLECTB. VYckopenue pa3noKeHus,
aBTOMaTu3anus

Pa3znoxeHue BemecTB ¢ y4yacTUEM XHUMHYECKUX
peakumii 0e3 W3MEHEHHs CTENEHH OKHCICHHS
aneMeHTOB. PasiiokeHue ¢ HCIOIb30BaHUEM
KOMIUIEKCOOOPAa3yIONNX BEIIECTB U HOHUTOB.
Pa3znoxenue MUHEpaIbHBIMU KHUCJIOTaMHU.
Cnnasienue. Pacmennenue dbepmMeHTaMu.
ITuporuaponns. Paznoxenue meronom Jloypenca
Cwmurta

KP2

.|Cr1oco0BbI pa3aoKeHusI
00pasIoB ¢
HCIIOJIb30BAHUEM
MPOIIECCOB OKUCIICHHS U
BOCCTaHOBJICHHS

Mertonbl pasnoxeHus OKHCJICHUEM.
OKuCIeHHe KUCIOPOJAOM U 030HOM. OKHCIICHHE
a30THOH KMCIOTON U okcuaaMu azora. OKHUCIeHue
CEpHOM KHCJIOTOM, CMECBIO a30THOM U CEpHOU
KHCJIOT, XJIODHOBATOM KHCIOTOW M XJIOpaTaMH,
XJOpHOM KuCIOTOW. OCOOEHHOCTH KHCIOTHOTO
pas3ioKEeHUsI MUIIEBbIX MPOAYKTOB. OKHUcIeHHe
MEPOKCHJIOM BOJIOPOJa, TMEPOKCOTUCYIb(haTom,
HNEPOKCOKHCIOTaMH. DNEeKTPOXUMHUYECKOE
OKHCJICHHUE. OcoOenHoctu aBTOKJIaBHOU
poOONOArOTOBKY MUILEBBIX MTPOAYKTOB.

Metoapl  pa3loXKEeHHs  BOCCTAaHOBJICHHEM.
BoccranoBnenne BOJOPOJOM MM aMMHAKOM,
yriaepoaoM,  MeTautlamu.  JIpyrue  MeTo.bl
Pas3JI0KEeHUs] BOCCTAHOBJIEHUEM

KP2

MHTeHcudukanus
MPOOOTOATOTOBKH MO/
BO3JICUCTBUEM (U3UIECKUX
nojeu

dusznyeckue METOBI pa3JI0KEHHUS.
Tepmuueckoe pa3okKEeHHE. Paznoxenue
OpPraHUYECKUX COEAMHEHUH MCKPOBBIM Pa3PsIOM.
[InasmeHHas necTpyKLHUs.

VYabpTpa3Byk, Kak (hakTop HHTEHCHUPHUKAUU
nporecca npobomoaroroBku. Cneunduyeckue
O0COOEHHOCTH yabTpa3Byka. Dh(EeKT KaBHTAIHH.
OcCo0eHHOCTH MPOTEKAHUS XMMUYECKHX PEeaKIni

B  yIbTpa3BykoBoM  moiie. Mcnounukny 3-
U3JIy4CHUS. IIpumeHeHue yJIbTpa3ByKa:
YCKOpEHHe  MaccooOMeHa, BO3JEHCTBHE  Ha

JNEKTPOXUMHUUYECKUE M XUMHYECKUE IIPOLECCHI,
Jiera3anus KUJKOCTEH, JIMCIIEPTUPOBAHME,

K2




KpUCTAJIN3aIus, cBapka, MOBEPXHOCTHAs
00paboTKa Pa3TUYHBIX MaTEPUATIOB.

®oronus. OcobeHHOCTH (OTOXUMHUYECKUX
peakuui. 3akoHBl  (POTOXUMHH. Onenka
3¢ PeKTUBHOCTH TPOOOMOATOTOBKH. MexaHu3M
doTookuciIeHus Ha (oTokaTamuzaTopax.
Uctounuku Y@ — uznydeHus. YCTpoucTBa ist
¢doroxummuueckoir mpodomnoaroroBku. PDotonus,
KaK JKCIpPecc-MeTOJ] MPOOOMOATrOTOBKU HKUAKUX
MUIIEBBIX MPOIYKTOB K aHATIH3Y.

CBY-uznyuenue - Kak bakTop
MHTECHCU(UKAITIH IpoOOIOATOTOBKH.
Xapakrepuctuka CBY-uznydenus. YcTpoiicTBa,
UCIOJIb3YEMBIE  JUIA POOONOATOTOBKH.
Ocobennoctu MUKPOBOJTHOBOM

MpoOONOATOTOBKA OOBEKTOB C OPTaHHYECKOM
MaTpUILICH.

7./00mmas xapaktepuctuka  [XKuagkocTtHas JKCTPAKIUS. Teepnodaznas K2
METOIOB Pa3JieIeHus 1 skcTpakuus.  CBepxkpuTvueckas  (urouaHas
KOHLIEHTPUPOBaHMSI, sKCTpakuus. Paznenenue ¢ momMomnp0 MeMOpan u
UCHOJIb3yEMbIX NIPH anekTpodopesa. YnapuBaHue U AUCTHIUISILIUSA.
IIPOBEJICHUU
IpOOONOArOTOBKU
00BEKTOB OKpYKArOIIEH
cpenbl
8. Opranuzanus IIPOBEICHUS UCIIBITAaHU. K3
Pa3zpaGoTka mporpaMM U METOJUK HCIIBITaHUI.
Cboop, o00paboTka W aHaIM3 MaTepUAJIOB
VCIIBITaHUN. ConocraBnenue pe3yJIbTaToOB
UCHBITAaHUN € HaONIONEHUSMHU B JKCIUIyaTallUH.
Opranuzanus nposenenust |Knaccuduxanus ucnpitaTenbHOW HH(MOPMALMK U
WCIBITAaHUN OaHKM  JaHHBIX  PE3YyJbTaTOB  HCIBITAaHUU.
ATTecTanysl UCHBITATEIbHOTO O0OpPYIOBaHUSA U
AKKpeIuTalMsl HCIBITATEeIbHBIX TOAPa3/IeICHHMN.
Cucrema roCy1apCTBEHHBIX UCTIBITAHUH.
OcHoBHbIE TpeOoBaHuUs K OTYETHOMU
JOKYMEHTaluu
2.3.2 3aHATHA CEMUHAPCKOI'0 THIIA.
HanmenoBanue . Popma
Ne Temartuka npakTHYECKUX 3aHIATHI (CEMUHAPOB) TEKYILEro
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. 3aHsTHsI CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HaunmenoBaHue 1a00paTopHBIX paboT TEKYIETOo
KOHTPOJIS
1 3 4




1. |l[IpoBenenue orbopa mpod mous. [loaroToBKa 0Opa3IOB K aHAIHU3Y. Otyer mo
1abopaTopHOii

pabore

2. |[IpoBenenue orbopa mpoO mpupoaHOW Boabl. IloaroroBka oOpas3IoB K Otuer no
aHaJIu3y. nabopaTtopHoi

pabote

3. |Pa3nenenue cMecu TBEPIbIX KOMIIOHEHTOB Otuer o
"1a00paTopHOit

pabore

4. |Pa3paboTka cxeMbl MPOBENEHUS «CyXOW» MHUHepaiu3anuu Ha npumepe|  OTtuer no
MUILIEBOTO MPOAYKTA nabopaTtopHoi

pabote

5. [Pa3zpaboTka cxembl MPOBEICHHS «MOKPO» MHHepanu3anuu Ha nmpumepe|  Otuer o
MUIIEBOrO MPOIYKTa 1abopaTopHOii

pabore

6. |OxuciieHue opraHudeckux BemiecTB o merony Keenbnans (Ha mpumepe|  Otuer mo
Pa3IOKEHHUS ChIPA). nabopaTtopHoOi

pabore

7. |Ponb mpobomnoaroToBku Tmpu onpeaencuuu cogepxkanus Fe (1) u Fesy Otuer no
B IIPUPOJIHOMN BOJIE nabopaTopHOI

pabore

8. |Ponb mpoOonoAroTOBKM TMpH ONpeAeNeHuH O0IIero coaepkanus xkene3a B|  OTuer no
NUIIEBBIX MPOIYKTaX (Ha MpuMepe 0eoro u KpacHOTO BUHA). nabopaTopHO

pabore

9. |CBY-uznyyenne — kak (akrop wuHTeHcu(pukanus — mporeccal  Otuer mo
IpOOONOATrOTOBKHU MUILIEBBIX IPOAYKTOB. 1a00paTOpHOit

pabore

10. |[IIpoGomoAroToBKa MHINEBBIX MPOIYKTOB C HCIIONB30BaHUEM aKTHBHBIX|  OTyer mo
aBTOKJIABOB C OJJHO- U JBYX-KaMEpHOI peakIMOHHON eMKOCThIO n1abopaTopHO

pabote

11. [Y®-06myuenue - kak GpakTop HUHTEHCU(PUKAIIMK B IPOOOIIOATOTOBKE BOJI. Oruer o
1abopaTopHOii

pabore

12. |Onpenenenne oOmero coaepkaHus xkenesa B BuHax. Cratuctuueckasi|  Otyer mo
00paboTKa pe3yabTaTOB UCIBITAHUH. nabopaTtopHOi

pabote

13. |BnusiHne mpaBHIBHOCTH BBIMONHEHHST NPo0OOTOOpa Ha pe3yNbTaThl Otuer o
aHanmu3a (Ha TpuUMepe OIpeNesIeHUs] PAacTBOPEHHOTO KHUCIOpoAa B nabopaTopHOH

MPUPOIHOM BOJIE) pabote

14. |Pa3zpaboTka cXeMbl aHalIM3a MUIIEBBIX MPOAYKTOB (Ha MPUMEpPE OJHOTO Ortuer o
BH/JIa 10 BBEIOOPY CTY/ICHTA) nabopaTopHOI

pabote

3amuta nadopatopHoi padotsl (JIP), Beimonnenue kypcosoro mpoekrta (KIT), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), pacuernoro 3amanus (P3), nanmcanme
pedepara (P), acce (3), komnokBuyM (K), tectupoanue (T), yctHbiii onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHnue KypcoBbIX pabOT He MPEAyCMOTPEHO.




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs Il CAMOCTOATEIbHOH PadoThI
00y4aroIUXCcH M0 JUCHHUILIMHE (MOTYJII0)

Bun CPC

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

2

3

[IpopaboTka  yueOHOTO
(TEOpETUYECKOTO)
marepuaia

ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
Jx.H. IIpo6ooT60p 1 mpoOOMOAroTOBKA B XHMHUYECKOM
ananmuse. Yacts 1. / Kpacnogap: M3narenbcko-nonurpaduiaeckuit
nentp KyoIl'VY, 2014, 346 c.

[Mronko T.I'., Boponosa O.b., Hukonaera H.A. [Ipo6ooT6op u
poOOIOrOTOBKa B XUMHUECKOM aHaiu3e. Yactp 2. /
Kpacnonap: U3narenscko-nomurpaduaeckuii neHTp Kyol'V,
2014, 114 c.

OOBEKTHI OKPY’KAIOIIECH CPEllbl U UX aHATUTUYECKHI KOHTPOJIb
B 2-x ToMax / moxa pexn. T.H. IllexoBmoroii. . — KpacHomap: Apt-
Oduc. — 2007

MeTtoauyeckne peKOMEHAANY K OpraHu3alui ayAUTOPHOHN U
BHEAYAUTOPHOMU (CaMOCTOSTENLHON) pabOTHI CTYICHTOB:
Metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Brinosinenue
WHUBUTyaJIbHBIX
pacueTHbIX 3aJaHuil U
MOATOTOBKA K TEKYLIEMY
KOHTPOJTIO

Hronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
Jx.H. IIpo6ooT60p 1 mpoOOMOAroTOBKa B XMMHUYECKOM
anamu3e. Yacts 1. / Kpacrogap: M3parenbcko-nonurpaduaeckuii
uentp KyoI'V, 2014, 346 c.

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
poOOMOArOTOBKA B XMMUUECKOM aHanu3e. Yacts 2. /
Kpacunonap: M3natenscko-nonurpadudeckuii ientp Kyol'V,
2014, 114 c.

OOBEKTBI OKpYXAIOIIeH Cpeibl U UX AaHATUTHYECKUN KOHTPOIIb
B 2-x Tomax / mon pea. T.H. lllexoBnosoii. . — KpacHomap: Apr-
Oduc. — 2007

Metoanueckue peKOMeHAalUU K OpraHu3aluy ayAuTOPHOU U
BHEAYJIMTOPHOM (CaMOCTOSTENIbHOI) pabOThI CTYJI€HTOB:
metoauueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

YyeOHO-MeTOANYECKUE

MaTcepHraibl JIA CaMOCTOSTEIbHOM pa60TBI 06yqa101111/1xc;1 nus3

YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstores
B hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBbHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.




JIaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBum ¢ TpedboBanusmu @I'OC BO peanuzanus KOMIETEHTHOCTHOTO 110AX0/1a
IpeaycMaTpuBaeT MCIIOJIb30BaHUE B Y4€OHOM IpOLeCCe aKTHBHBIX U HWHTEPAKTUBHBIX (OpM
MPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHUs MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSITeIbHOCTHOTO TOAXO0Ja M TOATAHOrO (POPMUPOBAHMS YMCTBEHHBIX ACUCTBHM. Jleknuu u
7a0opaTOpHbIE 3aHATUS CHOCOOCTBYIOT (OPMHPOBAHUIO y CTYICHTOB Oa30BbIX 3HAHMM,
OCHOBHBIX MBICIUTENBHBIX OIEpaliii, pa3BUTHIO JIOTMKU. JIeKMH HOCAT MOTHBALIMOHHO-
IIO3HABATEJIbHBIA XapakTep; JIAOOpPATOPHbIE 3aHATUS SABISAIOTCS CaMOCTOSATENIBHBIMU U HMMEIOT
npoOJIeMHO-TIONCKOBBIM  XapakTep. [lpu BbImonHeHUH 1a0OpaTOPHBIX paboOT peamu3yercs
TBOpYECKas  JEATEIbHOCTb  CTYIEHTAa, pa3BUBAaeTCd KOMMYHUKAaTHBHAas  CIOCOOHOCTD,
pa3BUBAIOTCS  HaBBIKM  ApPIyMEHTHUPOBAHHO  BbIpa)kaTb  CBOM  MBICIM U HaBbIKU
9KCHEPUMEHTAIBbHOIN paboThI.

Jis moBbimeHuss 3(G(HEKTUBHOCTH YYEOHOTO TIPOIecca HCIONB3YIOTCS  CIEAYIONIUE
o0pa3oBaTesbHbIE TEXHOJIOIMH: HH(OPMALIMOHHO-PAa3BUBAIOIIME TEXHOJIOTUH, HAIIPABJICHHbIE HA
(GopMUpOBAaHHE CUCTEMBl 3HAHUMN, 3allOMHMHAHWE U CBOOOJHOE OINEPUPOBAHUE HMH; METOJ
npoOJEeMHOTO H3JI0KeHHsT MaTepuana. [ljis ycHnemHoro OCBOEHMsI JUCLHUIUIMHBI CTYAEHTaM
HEOO0X0IMMO OBJIQZIETh HAaBBIKAMH TPOBEJICHHS MMOMCKA HEOOXOAMMON HaydyHOH MH(POpPMALUU B
¢dongax 6ubnmuorexku. s 3aKpersieHusl MOJyYCHHbIX TEOPETUYECKUX 3HAHUM U IMPAaKTUYECKUX
HAaBBIKOB U C LIEJIbIO NMPO(ecCHOHaAIbHON OPUEHTALIUU [TPETYCMOTPEHBI CEMUHAPBI-DKCKYPCUU Ha
IPEIIPUATHIX TOPOJa.

[Ipu BbINIOJIHEHUY J1aOOPATOPHBIX padOT U BO BPEMS CAMOCTOSITEIbHOU pabOThl CTYIEHTBI
OPOBOJAT Pa300p MPAKTHYECKHX 3a]ady KaK CaMOCTOATENbHO, TaK M PEIIaloT MpoOJieMHbIE
CUTYallUu B COCTAaBE MaJIbIX TPYIII.

JUis MHBaIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3I0POBbSI PEATU3YHOTCS
WHAMBHUAYyallbHbIE  00pa3oBaTelbHbIE  TEXHOJIOTHH, KOTOpbIE  MO3BOJISIOT  IMOJIHOCTHIO
WH/IMBUYaJIN3UPOBATh COZEp)KaHUE, METOJAbl W TEeMIbl Y4eOHOH JAeATeNbHOCTH WHBAIUAA,
BHOCHUTb BOBPEMsI HEOOXOAUMbIE KOPPEKTUBBI, KaK B JIEATEIbHOCTh CTYJCHTa-UHBAIUA, TaK U B
JEATENBHOCTD NPENOIaBaTENS.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbsI IIPEIYCMOTPEHA OpTraHU3alMs
KOHCYJIbTAllMM C UCIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

Cemectp Bun 3anaruit Vcnonb3yemble HHTEPAKTUBHbIE KonnyectBo
o0pa3oBaTeNbHbIE TEXHOIOTHU 9acoB
3 P Bbecenpl, pa3bop curyauuii, pazoop TBOPUYECKHX 18
3a/laHui, paboTa B MaJIbIX Ipynmnax
4 P Becenpl, pa3dop cutyaumii, pa3dop TBOPUECKUX 29
3aJjaHui, paboTa B MAJIbIX Ipynnax
HUmoeo 40

4. OueHoYHbIE CPeCTBA /ISl TEKYILIEro KOHTPOJIS YCIeBaeMOCTH H MPOMEKYTOYHOI
aTTeCcTalNU.

4.1 ®oHja OLIEHOYHBIX CPEICTB /s MPOBEIeHHs TEKYIIero KOHTPOJIA.

[Tpu 3amure mabopaTOpHBIX pabOT MpemnoAaBaTeNb MPOBOAUT WHAWBUAYAIGHYIO WU
rpynmnoByro Oeceay IO Teopuu MpoOOOTOOpa M TPOOOMOATOTOBKM OOBEKTOB aHAIN3a,
paccMaTpuBaeMbIX B COOTBETCTBYIOIIEH 1abopaTopHOI padoTe.

[TpuMepHBIii mepeyeHb BOMPOCOB, 00CYKAAEMBIX IPHU 3aIUTaX JJAOOPATOPHBIX paboT, U
JUISI IOATOTOBKH K KOHTPOJIbHOM pabdoTte 1:

1. Bunasi npod.




Crioco0bI cokparnieHust Ipod CHITYYHX MaTepHaoB.
OO6u1re TpeboBaHUS K OTOOPY U KOHCEpBALUU TPOO.
OO6ure nonoxxeHust 0rdopa npod arMocHepHOro BO3IyXa.
OTt60p mpob aTMochepHOro BO3IyXa sl ONPEACTICHUS CYIEPIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemenHbIe criocoObl Mpo6ooTdopa aTMochepHOro Bo3ayxa.
Mertoab!l oTOOpa Mpod MPUPOIHBIX BOJ.
Mertoab! oTOopa mpod aTMOC(EPHBIX OCATKOB.
. Meronsl otOopa mpod MUTHEBON BOJIBI.
. Metozpl oTOOpa TPOO CTOYHBIX BOJI.
. CtpykTypa u OCHOBHOC co/iep)KaHue HOPMAaTHBHBIX JTOKYMEHTOB,
pEerJIaMEeHTHPYIOMIHUX TPOO00TOOP BOX M aTMOC(EPHBIX OCAIKOB.
13. Ocobennoctu oTO60Opa Mpod MOYB U JOHHBIX OTIIOKCHHM.
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[Ipumep BapuaHTa KOHTPOJIbHOH paboThI 1
Bapuanrt 1

1. Ot0op mpod mpu aHATUTUYECKOM KOHTpPOJIE BHIOPOCOB (0TOOpP MpoO M3 MCTOYHHKA
3arpsi3HEHUs)

2. lens u 3amaum poOOOTOOPA CHEXKHOTO MOKpoBa. OOOpYyIOBaHKE, WCIOIB3YEMOE TPH
otbope 1poo.

[IpumepHBIif mepedeHb BOMPOCOB, 00CYKIAEMBIX MPH 3alIUTaX J1a00paTOPHBIX paboT, H
JUTSI TIOATOTOBKH K KOHTPOJIBHOM padoTe 2
1. OOmue nonokeHus U Kiaccuukaiyss METOJ0B Pa3I0KEHUSI.

2. TexHuKa pas3IoKEHUs: pas3IoKEHUE HArpeBaHWEM B ra3e, pacTBOPEHUE B
KUAKOCTAX, Pa3jOKEHUE CIUIABIEHWEM M Ap. Marepuanbsl JUisl M3TOTOBIEHUS XUMHUYECKOU
IIOCYIBI.

3. M cTOYHMKHY TOTPELTHOCTEN IIPU Pa3I0KEHUH BEILIECTB.

4. PaznoxxeHue BemecTB ¢ yuacTUEM XUMUYECKUX peakluil 0e3 U3MEHEHUs CTENEeHH

OKHCJIEHMS 3JIEMEHTOB. PasznokeHue ¢ HCIOJb30BaHUEM KOMHHCKCOO6pa3YIOH_II/IX BC€OICCTB H
HOHHUTOB.

S. Pa3nosxeHne MUHEpaIbHBIMU KUCIOTaMHU.

6. Pa3znoxeHne opraHn4eCKMMH KACIOTAMM.

7. CrnnaBneHne M CIEKaHHe, Kak Croco0 MpoOOMOATOTOBKM IMPOO C Pa3IM4HOM
MaTpHULEH.

8. Pacmeruienue pepmenTamu.

9. Metoap! paznoxeHus okuciaeHueM. OKHCIEHNEe KUCIOPOJOM U 030HOM.

10.  OxwucreHue a30THOM KUCIOTOW W OKCHIAMH a30Ta.

11. OKWuCIeHre CEepHON KHUCIOTOW, CMEChIO a30THOM U CEPHOM KHUCIOT, XJIOPHOBATOU
KHMCJIOTOM M XJI0paTaMH, XJIOPHON KHCIIOTOM.

12, OcobeHHOCTH KMCIIOTHOTO Pa3JIoKEeHUs MUIIEBBIX TPOJAYKTOB.

13. OcobeHHOCTH pa3I0KEeHUsI THIIECBBIX TPOJYKTOB — OKHCICHHE MEPOKCHIOM
BOJIOPO/1a, IEPOKCOIUCYITH(PATOM, IEPOKCOKHCIOTAMH.

14,  DneKTpoXMMHUYECKOE OKHCIEHUE OpPraHMYeCKONl MaTpullbl MPUPOIHBIX BOJ IS
LeJIeH ONPEENIEHUSI TOKCUUHBIX 3JIEMEHTOB.

15. OcobeHHOCTH aBTOKJIABHOM MPOOOMOArOTOBKY MUILEBHIX TPOYKTOB.

16. Meronpl pa3nokeHUs BOCCTAHOBJICHHEM. BoccTaHOBIEHHE BOAOPOAOM WIH

aMMHUaKoM, YIJIepoJoM, MeTajulaMu. Jlpyrue MeTo/ bl pa3iokKeHHs] BOCCTAHOBIIEHUEM.

[Tpumep BapmaHTa KOHTPOIHHOU PaOOTHI 2



Bapuanr 1

1. MuHepanu3anys MaTpHIbl 00pa3lloB OKHUCICHHUEM CEPHOM KHCIIOTOM, CMECHIO
A30THOM M CEpPHOM KHCIIOT, XJIOPHOBATOM KUCIOTON U XJIOPATaMH, XJIOPHOU KUCIIOTOM.
2. Metoabl pa3ioKeHHsT BOCCTAHOBJIEHHEM. BOCCTaHOBIIEHHE BOJOPOJAOM WIIH

AMMHAKOM, yIjIepoaomM, METallllaMH.

Kpumepuu evicmagnenuss oyeHox npu nposedeHuu mexyujeco KOHMpPOIs YCneeaemocmu —
KOHMPOTbHOU pabombi.:

OYeHKa «OomauyHoy: TIYOOKHWE HCUYEPIBIBAIONINE 3HAHUS MaTepuania, JIOTUYeCKH
MOCIIeIOBAaTeIbHBIC, IIOJIHBIC, TPABHIbHBIE W KOHKPETHBIC OTBETHI HA BOIPOCH OWIIETa;
UCIIOJIb30BaHNE B HEOOXOAUMON MEpe B OTBETaX TEPMHHOJIOTHH JUCIUTUINHBI, IPEICTABICHHON
B PEKOMEHTyEeMbIX Y4eOHBIX IIOCOOHSIX M JOMOIHUTEIBHOM TUTEpaType;

OoyeHka  «xopowioy: TBEPAbIE W  JIOCTAaTOYHO TMIOJHBIE 3HAaHUS  Marepuaia,
MoCJieI0BaTeIbHbBIC, TIPABIILHBIC, KOHKPETHBIC OTBETHI HA TTOCTABIICHHBIC BOMIPOCKHI, MOT'YT OBITh
JIOYIICHBI HECYIICCTBEHHBIE HEIOUYEThl B OTBETaX W HE3HAUUTEIbHBIC HAPYIICHUS JIOTHKH
U3JI0KECHUSI MaTepHaa,

OYyeHKa «y0081emeopumenbHoy: 3HaHUE U MOHMMAaHHE OCHOBHBIX MaTepuaia, HaIUudue
HECYIIECTBEHHBIX OIMOOK (He Oosiee 50%) mpu HECHOCOOHOCTH WX TMOCJIEI0BATENILHOTO U
JIOTUYECKOTO U3JI0KEHUS, BBI3BIBACT 3aTPYAHCHHIE HCIIOJIE30BAHUE TEPMHUHOJIOTHH TUCITUTUIHHEI,

OYeHKA  «HeyO0BIemBopumenbHoy: HENMOHUMAaHHWE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIECTBECHHBIC OIMMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IMHUCHBMEHHOMY H3JI0XKCHHIO
Marepuaa.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIlUM.
KomnokeBruym mpoBOAUTCS AJIst HUTONOBOW OLEHKH 3HAHUM IO TUCLUAILINHE.
ITpuMepHBIii IepedeHb BOMPOCOB I MOJTOTOBKH K Koutokeuymy 1(3 cemecmp):
Buner npo0.
CrniocoObl cokpalieHus Ipo0 ChITYyYMX MaTepHUasoB.
OOu1re TpeboBaHUS K OTOOPY U KOHCEpBaLUU IpoO.
OOu1re nonoxeHus oroopa mpod aTMochepHOro Bo3ryxa.
OT60p P00 aTMOChepHOTO BO3ayXa AJIS OMPEACIICHUS CYITEPIKOTOKCUKAHTOB.
OT160p npo0 npy aHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpemeHHbIe cr1oco0bl MPo000TOOpa aTMOCHEPHOTO BO3yXa.
MeTtoapl 0TOOpa TIPOO NMPUPOIHBIX BO/.
MeTtoasl 0TOOpa TIPOO aTMOCHEPHBIX OCAIKOB.
. MeToas! oTO0pa mpod NMUTHEBOI BOJBI.
. MeToapl oTOOpa mpod CTOUHBIX BOA.
. CtpykTypa " OCHOBHOE cofiep kaHue HOPMAaTHBHBIX TOKYMEHTOB,
perIaMeHTHPYIONUX TPOO0OTOOP BOA M aTMOC(HEPHBIX OCATKOB.
13. OcobeHHOCTH 0TOOPA MPOO TTOYB U IOHHBIX OTJIOKCHHH.
14. TIpoGo0oTOOp pacTUTENIBHBIX MAaTEPUATIOB.
15. KoncepBauus u 0COOEHHOCTH XpaHEHUs P00 PacTUTENbHBIX MAaTEpHAIIOB.
16. ITpo6ooT6Op OMOTOrMUYECKUX MaTepHaIOB.
17. KoncepBauus 1 0cOOEHHOCTH XpaHEHHs TPOO OMOIOrMYECKHX MaTepHaIoB.
18. ITpo600TOOp MUIIEBHIX TPOTYKTOB.
19. KoncepBauus 1 0cOOEHHOCTH XpaHEHUsI TPOO MUILIEBIX MPOYKTOB.
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Konnokseuym 2 nmpoBOIUTCS AJIE UTOTOBOM OLIEHKH 3HAHUH 1O pa3lieny MpoOOmoaroToBKa
B XMMUYECKOM aHaju3ze (4 cemectp).



1. Cnenuduka mpoboordopa u MpoOOMOATOTOBKY MPH aHAIN3E 0OBEKTOB OKpYKAOIIEH
cpenbl

2. «Cyxue» cmocoObl paznoxeHus. CIUlaBIeHHE CO IIEJIOYHBIMHU, KHUCIOTHBIMH
IUTaBHSAMU.

3. «Mokpsie» cnocoObl paznoxkeHus. OOpaboTka MUHEpPANTbHBIMH, OPraHHYECKUMH
KHCJIOTaMU, BOJHBIMU pAaCTBOPAaMU COJIEH M OCHOBAHUIA.

4. CriernanibHbIe METO/IBI TPOOONOArOTOBKU. TepMuyeckoe paszioxKeHue,

5. Iluporunponus u nupoau3. Pasioxenue ¢ UCIONIb30BaHUEM HOHUTOB.

6. Paspymienue opraHmdeckux BemlecTB (MuHepanu3auus mpoOsr). «Cyxoe» 0305eHHe
JUId ONpEAENICHUs HEOPraHMYEeCKMX BELIECTB B OpPraHMYECKUX Marepuanax: o3ojeHue 0e3
00aBOK, 030JICHHE C JOOABKAMH.

7. «Mokpoe» pa3iioKeHue.

8. MuTencu¢ukanus mpoieccoB MOKPOH MHUHEpalM3allii: IPOBEICHUE Ipollecca B
aBTOKJIaBaX C TPaJMLMOHHBIMU UCTOYHHKAMH Harpesa, npuMeHenne MB—ob6myuenus.

9. VaprpasByk. WHaukaTropbsl yiabTpa3ByKa. IIpumeHeHue YIbTpa3ByKa B
npoOONoAroToBKe: Y3— IUCHEPTUpOBaHHUE, 3MYJIbIUPOBAHUE, KoaryJsiusi, Jerasanus,
BO3/ICHICTBHUE HA DJICKTPOXUMHUECKUE U XUMUYECKHAE TIPOLIECCHI.

10. dortoxumuyeckass mpodonoAroroBka. OcoOEHHOCTH (HOTOXUMHUYECKUX pPEeaKLui.
3aKoHBI (POTOXUMUH.

11. Ouenka »>(pQPEKTUBHOCTH NPOOONOArOTOBKH. MexaHu3M (OTOOKUCIEHUS Ha
¢doTokaranuzaTopax.

12. Hcrounuku yIbTPauOIETOBOTO U3ITy4YEHUs. YcrpoiicTBo st
($OTOXMMHUECKONIPOOONIOATOTOBKY (TIOIPYKHBIE, CIIUPAJIbHBIE U T.J.)

13. ITorpemHocTH 0npoOOBAHUSA M XUMHUUYECKOTO aHAIU3a.

14. CoBpeMeHHBIE METO/IbI AaHATUTUIECKON XUMHUH B IPUMEHEHUH K aHAIN3Y Pa3IHYHBIX
00BEKTOB.

[Tpumep BapuaHTa OHIeTa KOJUIOKBHYMa (HTOTOBOTO):

Bapuanr 1
1. OcobGennoctu  orbopa  mpoO  aTmochepHOro  BO3dyXa IS OIpeJesIeHUs
CYTIEPIKOTOKCHKAHTOB.

2. Xapakrepuctuka CBY-uznmydeHus. YCTpoHCTBa, MCIOJIb3YeMbIE Ui  MPOOONOATrOTOBKH.
Oco0eHHOCTH MHUKPOBOJIHOBOM MPOOONOATrOTOBKHA 00pa3LoB C OPraHu4eCcKol MaTpULIEH.

Kpumepuu oyenxu no npomesxcymounoi ammecmayuu. Buo npomexcymounou
ammecmayuu — 3ayem

Kputepun onieHnBaHus pe3yabTaTOB 00y4EHHUS

OrneHka

HeynosnerBopurens | Y 10BIE€TBOPUTEIHHO Xopomuio OtnnyHo
HO
He 3auTeno 3auTeHo




OTBET OTBET IIOJHBINA, HO | OTBET IIOJHBIM U |OTBET IIOJTHBIHM,
0OHapy>XHBaeT MpU 3TOM JOMYIIEHA | MPaBUIbHbBIN Ha |[IPaBWJIbHBIM,
HE3HAHWE OCHOBHOIO | CYIIECTBEHHAs OCHOBE M3YYEHHBIX |CAaMOCTOSITEIbHBIN,
coJiepKaHus omuOKa WIM OTBET | TCOPUN, MaTepual |MaTepual HU3JIOKEH B
y4eOHOro Marepuasia | HeTOJIHBIMH, H3JIOKEH B |OIpeeIeHHOM
HECBS3HbIMN, HE | onpenes€HHON JIOTHYECKOU
MPOSIBJISIFOTCS JIOTHYECKOH MIOCJIEJOBATEIBHOCTH
YMEHUsI TPUMEHSTH | MMOCJIEI0BATEIBHOC |IEMOHCTPUPYETCS
TEOPETUUECKUE TH, TPA  ITOM |[MHOTOCTOPOHHOCTH
3HAHUSI NP | IOITYCKAIOTCs IMOJIX0J0B,
peleHnmn HECYIIECTBEHHBIE |MHOTOACIEKTHOCTh
MPAKTUYECKUX OIMOKKA B OTBETaX |0OCYKICHHS
pooiem HAa TEOPETUYECKHE [TPOOJIEMBI, yMeHUe
BOIIPOCHI apryMEeHTHUPOBATH
COOCTBEHHYIO  TOYKY
3peHus, HaxXOJIUThb
nyTH perieHus
MMO3HAaBaTEILHBIX
3a7ad.

3aueTr IMOJIy4aroT o6yqa}0mnec51 MOJIYYUBIIMC Ha KOJUIOKBUYMC OILCHKY OTJIHWYHO,
X0pomo Wik YAOBJICTBOPUTCIILHO

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOMPAIOTCS C YI€TOM X WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI IPEIOCTABISIETCS IOTIOTHUTEIEHOE BPeMs JIsl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs] 10 JUCLUIUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponiennypa onieHMBaHUS PE3yJbTATOB OOYYEHMsS MHBAINIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) TMpeIycMaTpUBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, AZANTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM Sl JUCUMIIJIMHBI (MOXYJIsl).
5.1 OcHoBHas JiMTEpaTypa:



1. Hpyros, O.C. IIpoGomoaroroBka B 3KOJOIMYECKOM aHalM3€: MPAKTUYECKOEe
pykoBoactso / FO.C. Jlpyros, A.A. Pogun. — M.: BUHOM. Jlabopatopus 3Hanuii. —2009.
—855c.

2. Kpucruan, I'. Anamutnueckass xumusi: B 2T. T. 2 / I'. Kpucruan; nep. ¢ anri. A.B.
['apmama u ap. — M.: BUHOM. Jlabopartopus 3nanuii. — 2009. — 504c.

3. Hpyros, FO.C. Ananu3z 3arpsi3HeHHBIX OHOCpeI W MHUILEBBIX MPOAYKTOB: MPAKTUYECKOE
pykoBojacto / KO.C. Jlpyros, A.A, Ponun. — M.: BUHOM. JlaGoparopusi 3HaHWA. —
2009. — 29%4c.

4. Orro, M. CoBpeMeHHBIE METOJbI aHanuTH4eckoil xumuu / M. Otro, nep. ¢ Hem. [lox
pen. A.B. I'apmama. — M.: Texnocdepa. — 2008. — 543c.

5. AHamuTHuecKas XuUMUA: Y4eOHUK JUIs CTyAeHToB By30B B 3T. T. 1: Meronbl
unaeHTuduKanuu u onpeneneHus BemiecTs / moa pen. JILH. MockBuna. — M.: Akanemus.
—2008. — 575c.

6. AnanuTHYecKas XUMHs: y4eOHUK ISl CTYyJeHTOB By30B B 3T. T. 2 : MeToapl pa3nencHus
BEIIECTB U rHOpHIHBIe MeTo bl aHanmu3a / o pen. JI.H. MockBuna. — M.: Akagemusi. —
2008. — 300c.

7. OOBEKTHl OKpYyXaromed cpeapl W HX aHAIMTHYeCKui KoHTpoib.//Ilox pex. T.H.
[IlexoBuoBoii; B 2-x Tomax; Kpacnomap, 2007

8. Hpyros, I0.C. IIpoGomoAroroBka B DJKOJOTHYCCKOM aHAM3E: IMPAKTUYECKOE
pykoBozctso / FO.C. Ipyros, A.A. Pogun. — M.: BUHOM. JlaGopaTopus 3nanuii. —20009.
— 855c. https://www.book.ru/book/924000/view2/1

5.2 JlonoinuTeIbHAS JIUTEPATypa:

1. Kapnos, F0.A. Metonsl npo6oor6opa u npodomnoarotoBku: y4ued. [locodue / FO.A.
Kapnos, A.Il. CaBoctun. — M.: BUHOM. Jla6opatopust 3nanuii. — 2003. — 243¢

2. Jepddens, K. Cratuctuka B ananutuueckort xumuu / K. Jlepddens; nep. ¢ Hem.

JLLH. IlerpoBoii mox pex. FO.I1. Amtepa. — M.: Mup. — 1994, — 267¢.

3. Hpyros, 0. C. Ananu3 3arpszHeHHoi Boabl [Tekcr] : mpaktuuyeckoe mocodbue / 1O.
C. Opyros, A. A. Ponun. - Mocksa : BUHOM. Jlabopartopus 3nanuii, 2013. - 678 c. : u.
- (MeTopl B XUMUN).

4. Jpyros, }O0.C. AHanu3 3arps3HEHHON NOYBBI M ONACHBIX OTXOJOB [DJIEKTPOHHBIM
pecypc] / 1O. C. [Ipyros, A. A. PonuH. - 4-e u3a. (311.). - Mocksa : JlabopaTopus 3HaHHUIA,
2015. - 472 c. - https://e.lanbook.com/book/70699

5. Hpyros 0. C. MOHUTOPUHT OpraHUYecKUX 3arps3HeHuil npupoaHoi cpensl [Teker] :
500 metomuk : mpaktudeckoe pykoBojcTBo / FO. C. JIpyros, A. A. PoauH. - 2-e¢ u3j.,
noi. u nepepad. - M. : BUHOM. Jla6opatopus 3nanuit, 2009. - 893 c. : un. - (Metozs! B
XUMUH).

s ocBOEHUS NUCLMIUIMHBI MHBAJIMJAMHU U JULAMHA C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3JI0pPOBbsl UMEIOTCS U3/IaHUS B 3JIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«Jlanby», «YHUBepcUuTeTCKast OMOIMoTeKa OHIaiiH» U «FOpaiT».

5.3. Illepuoauyeckue U3IaHNUs:

Poccuiickue xxypHanbl: «KypHal aHATUTHYECKOW XUMHIY, «3aBoJICKast 1abopaTopusl.
JlnarHocTrka MaTepuanoBy, «AHAIUTHKA U KOHTPOJIbY, pedepaTuBHbIe xypHaibl (PXKX)

MexnyHaponubie )xypHaibl: «Analyst» , «Analytical Chemical Abstract».

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIIMOHHON  ceTH
«HTepHeT», HEOOXOAMMBIX /IJI5l OCBOECHHS TUCIUIIIUHBI (MOIYJIsT).

1. DnexTponnslii katanor Hayunoit oubnuorexku Kyol'y

2. Komnmekuust >xypHanoB wusnatenbctBa Elsevier na moprane ScienceDirect, caiT
www.sciencedirect.com



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

3. Scopus - MynpTHANCIUILTMHAPHAS pedepaTuBHas 0a3a JaHHBIX, CAUT
WWW.SCOpuUS.com

7. Meroanueckue yKa3aHMsi JJs O00y4YalIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(MmomyJin).

VYcrnentHoe 0OcCBOEHHE AUCIUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTyJIEHTa BO BCEX BHJaX ayJWTOPHBIX 3aHATHUH, a TaKXKE IUIAHOMEPHYIO IOBCEAHEBHYIO
CaMOCTOSITEIIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AUCIUIUIMHBI CIeAyeT HaYMHATh C MPOpaboTKu pabouelt mporpaMmbl, 0co0o0e
BHUMAaHUEYIEIss EIsIM U 3aJlayaM, CTPYKTYPE U COAEP>KaHUIO Kypca.

Paboma ¢ koncnekmom nexyuii

[IpocMoTpuTE KOHCIEKT Cpa3y Mocie 3aHSATUH, OTMEThTE MaTepHall KOHCIEKTa JICKIIUH,
KOTOPBIA BBI3BIBACT 3aTpPyJHEHUs] i1 TOHMMaHuWs. [lomplTaliTech HAWTH OTBETHl Ha
3aTPYAHUTEIBHBIC BOMPOCHI, UCTIOJIL3YSl PEKOMEHIyeMyIo JuTeparypy. Ecinu camocTosiTenbHO
HE yAalioch pa3o0parbcs B MaTepuaie, chopMyIupynTe BOIPOCH U 0OpaTUTECh 32 MOMOUIBIO K
MIPEMNO/IaBaTeli0 Ha KOHCYIbTAIIMU WU OJTMKANTIIeH JISKITUH.

PerynspHo otBoguTe Bpemsl AJisi MOBTOPEHUS MPOMAEHHOIO MaTepuaia, MpoBepss CBOU
3HAHUS, YMEHHS M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buinonnenue nabopamopmvix pabom

Ha 3ansTum mosryuute y mnpemnojaBaTess TpaduK BBIIOTHEHHS 1a00paTOpHBIX padoT.
O063aBeMTECH BCEM HEOOXOAMMBIM METOIUICCKUM OOCCIICUCHHUEM.

[lepen mocemienueM aboOpaTOpUy HU3YYUTE TEOPHUIO BOIMPOCA, IPEANOIAraeMoro K
HCCJIEIOBAaHHIO, 03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
MPOTOKOJI MPOBEJICHUS PaObO0ThI, B KOTOPBII 3aHECUTE:

— Ha3BaHHE padOTHI;

— 3aroTOBKH TaOJIMII JIS 3aITOJTHECHHS KCIIEPUMEHTATbHBIMH JTAHHBIMUA HAOIIOICHU;

— YpaBHEHMsI XUMHUYECKUX PEAKIINil MpeBpaIieHnii, KOTOpble OyAYyT OCYIIECTBICHBI IIPH

BBITIOJITHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIHIL.

OdopmieHre 0T4ETOB TOJKHO MPOBOIUTHCS MOCIE OKOHYaHUS PabOThI B 1a0OpaTOPHUH.

JIsi OATOTOBKM K 3allUTE OTUeTa CJIEAYeT MPOaHAIM3UPOBATh IKCIIEPUMEHTAIBHBIE
pe3yNbTaThl, COOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMU MOJIOKEHUSIMU WIIH CIIPABOYHBIMHU
JAaHHBIMHU, O0OOIIUTH PE3yJbTATHl HCCIECIOBAHUNM B BHJIE BHIBOJOB IO palbOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMbIE B METOJIUYECKUX YKa3aHUSX K BHITOJHEHHUIO JIAOOPATOPHBIX
pabor.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHass ydeOHass paboTa (KOHCYJIbTAlUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOTo MaTepurara.

NunuBuayanpHble KOHCYJABTAllMU 1O TPEAMETY SIBISIOTCS BaXHBIM  (HaKTOpPOM,
CIOCOOCTBYIONTUM MHIMBUyaTU3allid O0yYEHHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM ¢ OOyJarouuMCs WHBAJIUIOM WM JIMIIOM C OTPaHHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. Ilepeuyenb MH(POPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyEeMbIX NPHU OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPOoLEcca Mo AMCHUIINHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTH.

KOHCYJIbTUPOBAaHHWE W TpEIBapHUTENbHAs MPOBEpKa pabOT MOCPEICTBOM AIIEKTPOHHON
TIOYTHI.

8.2 Ilepeyennb HEOOXOAMMOT0 IPOrPAMMHOIO 00ecedeHu .
KOMITBIOTEpPHBIE TPOrpaMMbl 1 dKcriepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, Excel.


http://www.scopus.com/

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO NpoIecca Mo AUCHUIINHEe (MOLYJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCHHITIIMHBI

No Bun pabor
(MoOyJsl) M OCHAIIEHHOCTD
1. JlekuuoHHble 3aHATU | JIGKIMOHHAs ayauTOpus, OCHAILIEHHass MpPe3eHTAlnOHHON
TEXHUKOW (TPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM mporpaMMHbiM obecnieueHuem (I10);
JIOCKOH MEJIOBOM; JIEMOHCTPALIMOHHBIE MaTepHaJIbI
(ycrpoiicTBO st OTOOPBI HPUPOTHBIX BOJ, WHAUKATOPHBIC
TpyOKkH, GuiibTphl) (aya. 425¢)
2. JIaGopaTopHble JlaGoparopusi, YKOMIUIEKTOBAaHHAas  CHEIHAIU3UPOBAHHOM
3aHATHA Mebenpio U 1abopaTOpHBIM 000pYAOBaHUEM (TEXHUYECKUMHU
cpencTBamMu OOydeHHMsI): aHanuzarop xujakoctu pH-merp-
nonomep Jkcnept-001 unu pH-merp-uonomep Dkotect-120;
MarHuTHBIE MEIIaIKH (marmpumeplLekiMS1); BECHI
aHAJINTUYECKHUE BJIP-200, 2 KJjacca TOYHOCTH;
Cnektpodoromerp SS 1207 umm SS 2107 (Leki, mpou3sBoacTsa
dunnsaaMu),  MUKpOBOJHOBas  cuctema  «Mailstoney,
AIIEKTPOIUIUTKA Mapku «Meuta», Monmens 111Y/212Y wmm
JIpyTrHue ¢ aHaJIOTUYHBIMU XapaKkTepucTukamu (aya.242c, 252c)
3. I'pynnossie Aynuropuss (kaOuHET), OCHalleHHas MeOenblo, JOCKOH
(MHAMBUAYATIbHBIE) MenoBoi (ayn.242c, 252c¢)
KOHCYJIbTallUH
4. Texymuii  KoHTponb, | Ayautopus (kaOWHET), OCHalleHHass MeOenblo, JIOCKOH
MPOMEKYTOUHAS MenoBo# (ayn.242c, 252¢)
aTTecTanus
5. CamocrosiTenbHas Kabuner 1 camMocTOSITENIbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMITbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetu «HTEpHETY», U 00ECTICUEHHBIN TOCTYIIOM B DJIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.



http://www.elibrary.ru)/

