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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBuu ¢ OOII nampasienust 04.03. 01 Xumus ueiab OCBOCHHS JNUCIHHUILUIUHbBI
COCTOUT B (popMHpOBaHUM Y OYAYIIMX CHEIUAINCTOB CUCTEMHOTO MPEACTABICHUS O Pa3IMUHBIX
BHJIaX Y TUIAX UCHBITAHUN MPOMBILIJIEHHOW MPOAYKIIMH, a TAKXKE OLECHKU €€ KauyecTBa; YMEHUU
pemiatb METOAMYECKHE, TEXHOJIOTMYECKME M JApyrHe 3aJayd IPOBEJACHUS MCIBITAHMM,
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 YCIOBHAM IKCILTyaTaIlHH;

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

— paccMOTpEHUE 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 "lucuumnuasl (Moaynu)" ydeOHOro IJiaHa MOJATOTOBKM OakalaBpoOB IO
HarpasieHuto 04.03.01 Xwumusi, nHQOPMAIMOHHO W JIOTMYECKHU CBSI3aHA CO CIEAYIOUIUMU
JTUCIUIIMHAMU: HEOPTaHWYEeCKasi XUMHUS, aHATUTUYECKAsT XUMUSL.

OcBoeHre MaHHOW AMCIUIUIMHBI HEOOXOJIMMO Kak MPEAIIECTBYIONIEE MJis JAUCIUTIINH
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 no 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 nanHoOM y4eOHOM TUCHIUIUIMHBI HAPABJICHO HA (POPMHUPOBAHKE Y OO YIAFOIITXCSI
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 | METO/Ia aHaju3a 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




Hunexc
KOMIIET

Coneprkanue
KOMITETCHIINH (WU

B pesynbrare nuzydeHus: yueOHON AUCIUTUTMHBI
00yJaronuecs TOJKHBI

II.II.

EHIIUNA e€ yactn) 3HATH

yMeTh

BJIaJeTh

[EJTBI0 BEIOOpA
HaJIbHEHIIIEro
METO/Ia aHaJIN3a;
MPUMEHSATH
COBpPEMEHHOE
obopynoBaHue st
otbopa mpo6
MIPUPOTHBIX u
TEXHOTCHHBIX CpeJl,
poOONOATOTOBKH
U UCHBLITaHUM;
o0pabaThIBaTh
COIOCTaBIISATh
pe3ynbTaThl
HUCIIBITAaHHI

2. CTpyKTypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnipenesienne TPyI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.
O6mas TpyI0EMKOCTh JUCIUILIMHBI COCTaBIsIeT 2 3a4.e/1. (72 4yacoB), X paclpeesieHre

0 BUJIaM pabOT MPeCTaBICHO B TAOIHIIE.

Bun yuebHol paboThl Bcero CemecTpbl
4acoB (uachl)
4

KonTakTHas padora, B TOM 4ncjIe:
AyauTOpHBIE 3aHATHS (BCEro) 54 54
3aHsTHS JEKIMOHHOTO THIIA 18 18 — —
JlaGopaTopHble 3aHATHS 36 36 — —
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKHE
3aHATHS) - - -
HNnas koHTaKkTHas1 padoTa
Kontpois camocrosrensHoil padotsl (KCP) 2 2 — —
ITpomexyrounas atrectanus (MKP) 0,2 0,2 — —
CamocTosiTe/IbHAsi padoTa , B TOM YHCJIe
Kypcosas pabota — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia 5 5 — —
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA 9 5 B B
COO00IIIeHNH, Mpe3eHTaIni)
Pedepar — — —
ITonroroBKa K TeKyIeMy KOHTPOJIO 8,8 8,8 — —
KonTpoJns:
[ToaroToBka K sK3aMeHy —
Oo6masi Tpya10eMKOCTh yac. 72 72 — —

B TOM YHCJIe KOHTAKTHAsA 56.2 | 56.2

pabora

3a4. efl. 2 2




2.2 CTpyKTYypa QM CHUIUINHBI:
Pacrnipenenenre Bu10B yaeOHOM paOOThI M UX TPYTOEMKOCTH O pa3ieiaM JTUCIUTUINHBI.
Pa3nensl (TeMbl) TUCIUILIMHEL, U3y4aeMble B 4 cemecTpe

KosnyecTBo yacoB
AynuTtopHas Camoct
Neo HaumeHoBanue pa3zienos (Tem) Beero abota OSATEIbH
a|m| o | ¥
pabota
1 2 3 4 5 6 7
1 Buast npo6. Ob6mue TpeboBanus K 0TOOPY U KOHCEPBaIH 4 2 B 2
mpo6.
2 OcoGenHocTH 0TOOPA MTPOO OOBEKTOB OKPYIKAIOIIEH CPEIBI 12 4 4 4
" |(armoctepHOTO BO3/YXa, MPUPOAHBIX BOA, TIOYB)
3 OcobeHHOCTH 0TOOpa MUILEBBIX MPOAYKTOB. OcOOEHHOCTH 4 2 B 2
' otbopa Oromnpod
4 O01re BOpockl METOIOB pazioxeHwust. Crioco0b 128 | 2 8 28
Pa3NoKEHHs BEIIECTB
5 Crioco0sI pa3okeHus: 00pasIoB C UCIIOIb30BaHUEM 12 2 8 2
IPOLIECCOB OKUCIICHHSI M BOCCTAHOBJICHHUS
6 NuTencuduxarms mpoOOmoIroTOBKY MO BO3ICHCTBHEM 8 2 4 2
' ¢buzngeckux nonen
OO61iast XapaKTepUCTHKA METOIOB Pa3/ICICHUS U
7. KOHIIEHTPUPOBAHUS, HCIIONB3yEeMBIX TIPH ITPOBEICHUH 7 2 4 1
poOOMOATOTOBKH 00BEKTOB OKPYKAIOMICH CpeJibl
8. Opranu3anys NpoBeIeHUs] HCTIBITAHUN 10 2 8 —
Hmozo no oucuyunaune: 69,8 | 18 36 15,8
[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa
2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3anATHS JEKUMOHHOT0 THIIA.
dopma
HaumenoBanue pasnena
Ne (Tembi) Copepxanue pazzena (TeMbl) TEKYILETO
KOHTPOJIA
1 2 3 4
1..Bunet  mpoO. O6mue|Buast  npo6. CnocoObl  cokpaiieHuss 1pod KP1
TpeOoBaHus K OTOOpY H|chlIyuMx MarepuanoB. OOmue TpeOoBaHUSA K
KOHCEpBAIMH MPO0. 0TOOPY M KOHCEPBAIMH MPOO
2.|0cobennoctn oTOOpa Mpod O6mue  momoxkeHuss  orbopa  mpoOd KP1
O00BEKTOB  OKpYXKaroleii|atMmochepHoro BO3/yXa. OTt6op npob
Cpenbl (atmocdepHoro|aTMOCEepHOTO  BO3AyXa IS OMpEIeICHUs
BO3/lyXa, MPHUPOJHBIX BOJ,|CYMEPIKOTOKCHKAHTOB. OtTOop 1pod  mpu
MOYB) AHAJTUTUYECKOM KOHTpOJIE BEIOPOCOB.
CoBpeMeHHbIe CTTOCO0BI MPOO0OTOOPA.
MeTtoasl oTOOpa TpPoO MPUPOIHBIX BOA U
aTMOC(EpHBIX OCAIKOB, TUTHEBON BOJBI, CTOUHBIX
BoA. CTpykTypa U OCHOBHOE COJEp:KaHHE
HOPMATHBHBIX JOKYMEHTOB, PETJIaMEHTUPYIOIINX
1po600TOOp BOJ M aTMOC(HEPHBIX OCATKOB.




Ocobennoctu oTOOpa MPOO MOYB M JOHHBIX
OTJIOKECHU M.

.|OcobeHHOCTH
MMHUIIEBBIX
OcobenHoctu
O6morpoo

otbopa
MPOIYKTOB.
otbopa

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

K1

.|O61mre BOIpoChl METOIOB
paznoxenusi. CnocoObl
pa3JIoKEHUS BEIIECTB

OO61ue Bompocsl METOJI0OB pasfiokeHus. TexHuka
pa3ioxeHus (pasjoKEHUE HarpeBaHUEM B Tase,
pacTBOpEHHE B KHUAKOCTAX,  Pa3JIOKEHUE
ciiaBieHus. Marepuanbl 18 U3TOTOBJICHMS
XUMUYECKOU MOCY/BI.

McToyHMKHM IOTpElIHOCTEH IIpU  Pa3JIOKEHHUH
BELLECTB. VYckopenue paziioKeHus,
aBTOMaTu3anus

Pa3znoxeHue BemecTB ¢ y4yacTUEM XHUMHUYECKHX
peakumii 0e3 W3MEHEHHs CTENEHH OKHCICHHS
aNeMeHTOB. PasiiokeHue ¢ HCIOIb30BaHUEM
KOMIUICKCOOOPAa3yIONMX BEIIECTB W HOHHUTOB.
Pa3znoxenue MUHEpaIbHBIMU KHUCJIOTaMHU.
Cnnasienue. Pacmennenue dbepmMeHTaMu.
ITuporuaponns. Paznoxenue meronom Jloypenca
Cwmuta

KP2

.|C11oco0BbI pa3aoKeHHsI
00pasIoB ¢
HCIIOJIb30BAHUEM
MPOLIECCOB OKUCIICHHS U
BOCCTAHOBJICHHUS

Mertonbl pasnoxeHus OKHCJICHUEM.
OKuCIeHHEe KHUCIOPOJAOM U 030HOM. OKHCIIECHHE
a30THO KMCIOTON U oKkcuaaMu azora. OKHUCIeHHe
CEepHOM KHCIIOTOM, CMECHIO a30THOM U CEpPHOU
KHCJIOT, XJIODHOBATOM KHUCJIOTOW M XJIOpaTamH,
XJOpHOM KHUCIOTOW. OCOOEHHOCTH KHCIOTHOTO
pas3IoKEeHUsI MUIIEBBIX MPOAYKTOB. OKucieHue
MEPOKCHIOM BOJIOPOJa, TMEPOKCOTUCYIbphaTom,
HNEPOKCOKHUCIOTaMH. DNEeKTPOXUMHUYECKOE
OKHCJICHHUE. OcoOenHoctu aBTOKJIaBHOU
poOONOArOTOBKY MUILEBBIX MPOAYKTOB.

Metoapl  pa3loXKEHHs  BOCCTAHOBJICHHEM.
BoccranoBneHnne BOJOPOJOM MM aMMHAKOM,
yriaepoaoM,  MeTtauilamMu.  Jl[pyrume = MeToJb
Pa3JI0KEeHUs] BOCCTAHOBJIEHUEM

KP2

MHTeHcuukanus
MPOOOMOATOTOBKH MO/
BO3JICUCTBHEM (U3UIECKUX
nojeu

dusnyeckue METOBI pa3JI0KEHHUS.
Tepmuueckoe pas3okKeHHE. Pasnoxenne
OpPraHUYECKUX COEAMHEHUH MCKPOBBIM Pa3PsIOM.
[InasmeHHas necTpyKLHUs.

VYabTpa3zByk, Kak (akTop HHTEHCUPUKALUU
nporecca npobomoaroroBku. Crneunduyeckue
O0COOEHHOCTH yabTpa3Byka. Dh(EKT KaBHTAIHH.
OcCOo0eHHOCTH MPOTEKAHUS XMMUYECKHX PEeaKIni
B  yIbTpa3BykoBoM moise. McnounukmY 3-
U3ITy4EHUS. [Ipumenenue yIBTpa3ByKa:
yCKOpeHue MmaccooOMeHa, BO3JEWCTBHE  Ha
IIEKTPOXUMUYECKUE WU XHMUYECKUE IPOLECCHI,
Jierazarusi HKUJKOCTEH, JUCIIEpTUPOBaHUE,
KpUCTaJIIIU3a1us, CBapka, MIOBEPXHOCTHAs
00paboTKa pa3TMIHBIX MATEPHUAIIOB.

K2




®ortomus. OcoOeHHOCTH (POTOXMMHYECKUX
peaKuui. 3aKOHBI (hoToXUMHH. Orenka
3¢ (PEeKTUBHOCTH TPOOOMOATOTOBKH. MexXaHu3M
dorookuciaeHus Ha (oTokaTamuzaTopax.
Uctounuku Y@ — uznyydeHus. YCTpoucTBa ist
doroxummuueckoir mpodonoaroToBku. PDotonus,
KaK JKCIPecc-MeTOJ] MPOOOMOATOTOBKUA KUAKUX
MUIIEBBIX MMPOIYKTOB K aHAIU3Y.

CBY-uznyuenue - Kak dakTop
MHTECHCU(UKAIIH IpoOOIOATOTOBKH.
Xapakrepuctuka CBY-uznydenus. YcTpoiicTBa,
UCIOJIb3YEMBIE  JUIA POOONOATOTOBKH.
OcobenHocTH MUKPOBOJHOBOM

npoOOIIOArOTOBKA OOBEKTOB C OPraHHMYECKOM
MaTpUILICH.

7./00mmas xapaktepuctuka  [XKugkoctHas JKCTPAKIUS. Teepnodaznas K2
METOIOB Pa3J/ieIeHus 1 skcTpakuus.  CBepxkpuTvueckas  (rouaHas
KOHLIEHTPUPOBaHMSI, sKCcTpakuus. Paznenenue ¢ momMomnp0 MeMOpan u
UCHOJIb3yEMBbIX IIPH anekTpodopesa. YnapuBaHue U AUCTHIUISILIUSA.
IIPOBEJICHUU
IpoOONOATrOTOBKU
00BEKTOB OKpYKArOIIEH
cpenbl
8. Opranuzanus IIPOBEICHUS VCIIBITAaHU . K3
Pa3zpaGoTka mporpaMM U METOJUK HCIIBITaHUI.
COop, o00OpaboTka W aHAIU3 MaTepPUAIOB
UCTIBITAaHUH. ComnocraBneHue pe3yabTaToOB
UCHBITAaHUN € HaONIONEHUSMHU B JKCIUIyaTallUH.
Opranuzanus nposenenust |Knaccudukanus ucneltaTenbHOR HHGOPMALMU U
UCTIBITAHUN O0aHKM  JaHHBIX  Pe3yJIbTaTOB  HWCIBITAHHUM.
ATTecTanysl UCHBITATEIBHOIO 000pYIOBaHUSA U
AKKpeIuTalMsl HCIBITATEeIbHBIX TOAPa3/ICICHHMN.
Cucrema rOCyJJapCTBEHHbIX UCTIBITAHUH.
OcHoBHbIE TpeOoBaHuUs K OTYETHOU
JIOKYMEHTalluU
2.3.2 3aHATHA CEMHHAPCKOI0 THIA.
®opmMma
Ne Hanverosanme TemaTnka mpakTHYECKUX 3aHATHI (CEMUHAPOB) TEKYIIETO
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. 3aHATUS CEMUHAPCKOT0 TUIA HE IPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HaunmenoBaHue 1a60paToOpHBIX paboT TEKYIIETO
KOHTPOJISI
1 3 4
1. |IIpoBenenue ord6opa npod nous. [loaroroBka oOpa3oB K aHATU3Y. Oruer o
71a00paTOPHOIL




pabore

2. |[IpoBenenue orbopa mpoO mpupoaHOW Boabl. [loaroroBka oOpas3IoB K Otyer no
aHaJIu3y. nabopaTtopHoi
pabote
3. [Pa3zpaboTka cXeMBbI MpPOBEACHUS «CyXOW» MUHepanu3auuu Ha npumepe|  Otuer mo
MUIIEBOrO MPOIYKTa 1abopaTopHOii
pabore
4. |Pa3paboTka cxembl IPOBEICHUS «MOKpOI» MUHepanu3anuu Ha npumepe|  Otuer no
MUILIEBOTO MPOAYKTA nabopaTtopHoOi
pabote
5. |Oxucienue opraHMYecKUX BemecTB Mo Merony Keempnans (Ha mpumepe Oruer no
Pa3IIOKEHHUS ChIpa). 1abopaTopHOii
pabore
6. [Posb mpobGomnoaroToBku mpu onpenenenun coaepxanus Fe (1) u Feyy|  Otuer mo
B IIPUPOJIHOM BOJIE nabopaTtopHoOi
pabore
7. |Pomb mpoOOMOATOTOBKH TPH ONIPENEICHUH O0IIEro CoAepKaHus jKenes3a B Oruer 1o
MUIIEBBIX MPOIYKTaX (Ha mpumepe Oeoro U KpacHOTo BUHA). nabopaTtopHoi
pabore
8. |CBU-uznyyenne — kak (akrop wuHTeHcH(uKanus — mporeccal  Otuer o
poOONOATOTOBKY MUIIEBBIX MPOIYKTOB. nabopaTopHOI
Ormpenenenne o0IIero coaepxaHusi sxkeine3a B BHHaX. (Crarucruueckas pabote
00paboTKa pe3yabTaTOB UCIBITAHUN.
9. |BnusiHME TPAaBUIBHOCTH BBINOJIHEHUS NTPoO00TOOpa HA PE3yIbTaThl Oruer o
ananmsa (Ha TpPUMEPE ONpPENEIEHHs PACTBOPEHHOIO KUCiIopoga B| JlabopaTtopHon
MIPUPOIHOM BOJIE) pabote

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), pacuernoro 3amanus (P3), manucanwue
pedepara (P), acce (), komnokBuym (K), tectupoBanue (T), ycrasiii onpoc (YO) u 1.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PpadoT (IIPOEKTOB)
BeinonHenue KypcoBbIX paboT He MPETyCMOTPEHO.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSATeIbHOH padoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

Hepequb y‘le6HO'MeTOI[I/I‘{eCKOFO obecrieueHust JAUCIIHUITIIMHBI

neHtp KyoIl'VY, 2014, 346 c.

2014, 114 c.

Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 |IIpopabotka yuebGnoro| Ilromko T.I'., Boponosa O.b., Hukomnaesa H.A., Konmuna
(TeopeTHyecKoro) k. H. [Ipo6oot6op 1 mpoOonoAroToBka B XUMHUYECKOM
Marepuana ananuze. Yacts 1. / KpacHonap: U3narenscko-noaurpapuueckuii

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6ooT6op u
poOOTOrOTOBKA B XUMHUYECKOM aHanu3e. Yacts 2. /
Kpacunonap: M3narenscko-nonurpadudeckuii nentp Kyol'V,

OOBEKTHI OKPYXKAIOIICH CPebl H MX aHATUTUICCKHH KOHTPOJTh
B 2-x Tomax / mox pea. T.H. lllexosmnosoii. . — KpacHomap: Apr-




Oduc. — 2007

Meroanueckue peKOMEHAALUU K OpraHUu3aluu ayJUTOPHON U
BHEAYJAUTOPHOU (CaMOCTOSTENbHON) pabOThI CTYI€HTOB:
metoanueckue ykazanus / coct. T.I1. Croposxxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii
roc. yH-T, 2018. 89 c.

2 |BrimonHenue ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
MHIUBUAYaAJIbHbBIX k. H. [Ipo6ooT6op 1 mpoOOonoAroToBKa B XUMHUYECKOM
pacueTHBIX 3amaHuii  u|aHaym3e. Yacts 1./ Kpacnomap: M3naTenscko-nmommrpadudeckuii
NoAroToBKa K Tekyuemy|ueHtp Kyol'y, 2014, 346 c.

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

OOBEKTBl OKpYXKAIOIIEeH Cpebl U UX aHATUTHUYECKUN KOHTPOIb
B 2-x Tomax / mox pexa. T.H. lllexormosoii. . — KpacHomap: Apr-
Oduc. — 2007

MeTtoauueckue peKoMEHAANN K OpraHu3aluy ayAUTOPHOHN U
BHEAYJIMTOPHOM (CaMOCTOSTENILHOM) pabOThI CTYJIEHTOB:
metoanyeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. JIoza. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCiIa MHBAIKU/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPHUATHS HH()OPMAIIIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTesbHbIEC TEXHOJIOTHH.

B cootBercTBuu ¢ TpeboBanusmu @I'OC BO peanuzarusi KOMIETEHTHOCTHOTO MOIX0/1a
MpelycMaTPUBAET HCIIOJIB30BAaHHE B Y4EOHOM MpOIlecCe aKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM
MIPOBEJICHUS 3aHATUM.

Opranuzanus H3y4yeHUs Marepuaia Kypca OCYIIECTBISIETCS Ha OCHOBE CHCTEMHO-
JEeSTENIbHOCTHOTO IMOAX0JIa U IMO3TANHOT0 (OPMUPOBAHUS YMCTBEHHBIX AecTBuil. Jlekuuu u
nabopaTopHbIe 3aHATHS CHOCOOCTBYIOT (OPMHPOBAHUIO Y CTYACHTOB O0a30BBIX 3HAHHIA,
OCHOBHBIX MBICIUTEIbHBIX ONEpaluid, Pa3BUTHIO JIOTHKU. JIEKIMM HOCAT MOTHBAIIMOHHO-
MO3HABATENIbHBIN XapakTep; J1ab0paTOpHbBIE 3aHSTHUS SBISIOTCS CAMOCTOATEIHHBIMA M UMEIOT
MpoOJEMHO-TIONCKOBBIM  Xapaktep. llpw BeImomHEHWH JabOpPaTOPHBIX pabdOT peaTu3yeTcs
TBOpUYECKasi JIEATENbHOCTh  CTY/IEHTA, PAa3BUBAETCS KOMMYHHKATHBHAs  CIIOCOOHOCTb,
pa3BUBAIOTCS  HABBIKM  ApPryMEHTUPOBAHHO  BbIpAa)XaThb  CBOM  MBICIM M HaBBIKU
IKCIIEPUMEHTAIHLHOU PabOTEHI.



Jns moBbimeHust 3()(EeKTUBHOCTH Y4eOHOTO IMpoliecca HCIONB3YIOTCS  CIEeAYIOIue
00pa3oBaTeNbHbIC TEXHOJIOTHN: HH()OPMAIMOHHO-PA3BUBAIOIINE TEXHOJIOT UM, HAIIPaBJICHHbBIC Ha
¢dopMHpoBaHHE CHCTEMBl 3HAHHI, 3allOMHHAHWE M CBOOOJHOE ONEPHUPOBAHME MMM, METO]
npoOJIEMHOTO W3JI0KEHHs Marepuana. s ycIemHOro OCBOCHMS IUCHUIUIMHBI CTYJCHTaM
HE00XO0/IMMO OBJIQZIETh HAaBBIKAMHU TPOBEJICHHS MMOMCKa HEOOXOAMMOM HayyHOUH MH(pOpPMALUU B
donmax 6ubmmorexu. /s 3aKperuieHus NOJTYYEHHBIX TEOPETUYECKUX 3HAHMK M NMPAKTUYECKUX
HaBBIKOB U C LIEJbI0 MPO(EeCCHOHANBHON OpUEHTALUN PEAYCMOTPEHBI CEMHUHAPBI-IKCKYPCHH HA
NPEANPUATHSIX TOPOAA.

[Tpu BeImoHEHNH Ta00PATOPHBIX paObOT U BO BPEMsI CAMOCTOSTEIBHOM pabOThI CTYIEHTHI
HPOBOAAT Pa30Op MPAKTUYECKUX 3aJad KaK CaMOCTOSTENIbHO, TaK M PEIIAIOT MPOOJIEMHBIC
CUTYaIlUH B COCTaBE MAJIBIX IPYIIIL.

JIns MHBAIMIOB W JMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI PEANU3YIOTCS
UHIUBUYalIbHBIE  O0pa3oBaTElIbHBIE  TEXHOJIOTHH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBHIO
WHIMBHIyaJIN3UPOBATh COACP)KAHWE, METOABI W TEMIbl Y4YeOHOH IEATeNbHOCTH WHBAIHIA,
BHOCHUTH BOBPEMSI HEOOXOIUMBIE KOPPEKTUBBI, KaK B JACATEIBHOCTD CTYJCHTa-HHBAINIA, TaK U B
JeATEILHOCTD MPENOoAaBaTeIs.

Jlist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEAYCMOTPEHA OpraHH3alus
KOHCYJIBTAIMH C UCIIOJIb30BaHUEM AJICKTPOHHOW TOYTHI.

Cemectp Bun 3anaruit Hcnonp3yemble MHTEpPAKTHUBHBIC KonuuecTtso
00pasoBarebHbIC TEXHOJIOTUN 4acoB
4 1P Becenpr, pa3dop curyamnmii, pazdop TBOPUECKUX 18
3a/laHui, paboTa B MaJIbIX Ipynmax
Hmoeo 18

4. OueHoYHbIE CPeCTBA /ISl TEKYIEro KOHTPOJIS yCeBaeMOCTH M ITPOMEXKYTOYHOI
aTTecTALUU.

4.1 ®oHja OLEHOYHBIX CPEICTB A5 MPOBeIeHHs TEKYIIero KOHTPOJIA.

[Tpu 3amure mabopaTOpHBIX pabOT MpemnoAaBaTeNb MPOBOAUT WHAWBUAYAIBHYIO WU
rpynmnoByro Oeceay IO Teopuu MpoOOOTOOpa M MPOOONMOATOTOBKM OOBEKTOB aHAJIN3a,
paccMaTpuBaeMbIX B COOTBETCTBYIOILIEH J1abopaTOpHOM padoTe.

ITpuMepHBIii mepeyeHb BOIMPOCOB, 00CYKAAEMBIX IPHU 3alUTaX JJAOOPATOPHBIX paboT, U
JUISI TIOATOTOBKH K KOHTPOJIbHOM padoTte 1:

1. Bunasi npod.

CrniocoOslI cokpartiieHust Ipoo ChIMYyYHX MaTepUasoB.
O61ue TpedoBaHUs K OTOOPY U KOHCEpBALlUU MPoo.
O6mue nonoxxeHust ordbopa npod aTMochepHOro Bo3ayxa.
OT160p mpob aTMochepHOro BO3TyXa AJsl ONPEAETEHUs CYyEePIKOTOKCUKAHTOB.
O160p npob mpu aHATUTUIECKOM KOHTPOJIE BHIOPOCOB.
CoBpemenHbIe crtocoObl Mpo60oTOOpa aTMoc(hepHOro Bo3ayxa.
Mertoabl 0TOOpa MpoO NPUPOTHBIX BO.
Mertoab! otO0opa 1npod aTMOChHEPHBIX OCATKOB.
. Meronbl otOopa mpob MUTHEBON BOJIBI.
. Mertonpl oTO0pa Mpod CTOYHBIX BOJ.
. CtpykTypa u OCHOBHOE cojiep>KaHue HOPMAaTHBHBIX JTOKYMEHTOB,
periaMeHTHPYIONMX TPoO00TOOP BOJ M aTMOC(HEPHBIX OCAIKOB.
13. Ocobennoctu oT60Opa Mpod MOYB M JOHHBIX OTJIOKEHHIH.
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[Ipumep BapuaHTa KOHTPOJIbHOM paboThI 1
Bapuanr 1




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

2. llens u 3amaun mpoOOOTOOpa CHEXKHOTO MOKpoBa. OOOPYIOBaHME, MCIONB3YEeMOE MPU
otbope mpoo.

[TpumepHBIii IepeyeHb BOIMPOCOB, 00CYKAAEMBIX IIPHU 3aILUTaX JIAOOPATOPHBIX paboT, U
JUISI IOATOTOBKH K KOHTPOJILHOM padoTe 2

1. OOmme moyoKeHHus U Kiaaccu(uKaIys METOJ0B Pa3IoKEHUSI.

2. TexHuka pa3NoKEHUs: pa3joKEHUE HarpeBaHWEM B Tra3e, pPacTBOPEHUE B
KHUJIKOCTSIX, Pa3JIOKEHUE CIUIABJICHHWEM W Jp. Marepuansl Ui W3TOTOBICHHUS XHMHUYECKOM
MOCY/IbI.

3. M cTOYHMKHY TOTPEIHOCTEN IIPU Pa3I0KEHUH BEILIECTB.

4. PasnokeHne BeleCTB ¢ yyacTUEM XMMHUYECKHX peakiuil 6e3 U3MEHEHUsI CTEeTIeHU
OKHCIICHHS JIEMEHTOB. Pa3joxeHue ¢ HMCIOJIb30BaHHEM KOMILIEKCOOOPa3yIOUIUX BEIIECTB U
HMOHHTOB.

S. PaznoxxeHne MuHepaabHbIMU KHCIOTAMHU.

6. PasnoxxeHne opraHMuecKUMU KUCIOTaMHU.

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

8. Pacmieruienne gpepmentamu.

9. MeTonsl paznoxeHus okuciaeHueM. OKHCIEHUE KUCIOPOAOM U 030HOM.

10. OxucneHne a30THOM KMCIOTON U OKCHJAMH a30Ta.

11. OKHCIIEeHHE CEepHOM KUCIOTOW, CMEChIO a30THOW U CEPHOM KHUCIOT, XJIOPHOBATOM
KHMCJIOTOM M XJI0paTaMu, XJIOPHON KHCIIOTOM.

12.  OcoOGeHHOCTH KUCIOTHOTO PA3I0KEHHSI MUIIEBBIX MPOIYKTOB.

13. OcobeHHOCTH pa3I0KEHUsSI MHUIIEBBIX IPOJYKTOB — OKHUCICHUE MEPOKCHUIOM
BOJIOPO/1a, TEPOKCOIUCYITb(PATOM, IEPOKCOKHCIOTAMH.

14. DIEKTPOXUMUYECKOE OKUCIECHUE OPraHUYeCKOW MaTpUIlbl NMPUPOJHBIX BOJ IS
LeJIel ONPEENIEHUS] TOKCUUHBIX 3JIEMEHTOB.

15.  OcobeHHOCTH aBTOKJIABHOM MPOOONOArOTOBKY MUILEBBIX TPOYKTOB.

16. Meronsl pa3nokeHUs BOCCTAHOBIEHHEM. BoccTaHoBIeHHE BOAOPOAOM HIIH

aMMHUaKoM, YIJIepoA0oM, MeTajulaMU. Jlpyrue MeTo/ bl pa3iokKeHHs] BOCCTAHOBIIEHUEM.

[Tpumep BapuaHTa KOHTPOIBHOU PaOOTHI 2

Bapuanr 1

1. Munepanuzanus MaTpuibl 00pa3lloB OKHCIEHHEM CEpHON KHUCIOTOH, CMEChIO
A30THOM U CEPHOU KUCIIOT, XJIOPHOBATOW KUCIIOTOM U XJIOpaTaMHU, XJIOPHOW KUCIOTOM.

2. MeTtonbl pa3lioKEHHS] BOCCTAHOBJICHUEM. BOCCTaHOBJIEHHE BOJIOPOJOM WM
aMMHMaKOM, YIJIEPOJOM, METAJIJIAMH.

Kpumepuu evicmasnenus oyeHOK npu npogedeHuu mexkyuje2o KOHMpOJis ycneeaemocmu —
KOHMPOTILHOLL padombL.

oyeHKka «omauyHo»: TIYOOKME HCUYEpIBIBAIOLIME 3HAHUS MaTrepuana, JIOTHYEeCKU
nociei0oBaTelbHbIe, IOJIHbIE, NPaBWJIbHbIE U KOHKPETHBIE OTBETHl Ha BOIPOCH OuIIETa;
UCIIOJIb30BaHUE B HEOOXOMMOW Mepe B OTBETaX TEPMUHOJIOTHU TUCIMIUIMHBI, IPEICTaBICHHON
B PEKOMEHIyEMbIX YU€OHBIX TOCOOUSX U TOTOJHUTEIbHON JTUTEPaTYPE;

oyenka  «xopouitoy»: TBEpABIE W  JOCTATOYHO IIOJHBIE 3HAHUS  MaTepuana,
1ocJe10BaTeNNbHbIe, IPABUIIbHBIE, KOHKPETHBIE OTBETHI HAa TOCTABJIEHHBIE BOIIPOCH], MOT'YT OBITh
JIOIYIIEHbl HECYIIECTBEHHBIE HEIOYETHl B OTBETAaX W HE3HAYUTENIbHBIE HApYLIECHUS JIOTMKHU
U3JI0KEHUS MaTepHuaa;



OYeHKa «y0081emeopumenbHoy: 3HaHUE U MOHMMAaHWE OCHOBHBIX MaTepuana, HAIUYUe
HECYIIECTBEHHBIX OIMOOK (He Oosiee 50%) mpu HECHOCOOHOCTH MX TOCJIENIO0BAaTEIbHOTO U
JIOTUYCCKOTI'0O U3JIOKCHHS, BBI3BIBACT 3aTPYAHCHUC UCIIO0JIb30BAHNEC TCPMUHOJIOTHHN JUCILIUITJIUHBI,

OYeHKA  «HeyO0BNemeopumenbHoy: HENMOHUMAaHUE CYIIHOCTH BOIPOCOB, TpyOble
CYHICCTBCHHBIC OH_II/I6KI/I B OTBCTC, OTCYTCTBHUC CHOCO6HOCTI/I K IMHUCBMCHHOMY H3JIOKCHUIO
MarepHaa.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUS MPOMEKYTOUYHOM ATTECTAIUN.
KoiumokBuyM mpoBOAMTCSA 711 UTOTOBOM OLIEHKW 3HAHUM 110 JUCUHUILIAHE.
[IpumepHbIil IepedeHb BOMPOCOB ISl TOATOTOBKU K KOJIJIOKBUYMY:
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13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,

25.
26.

27.

Buapr mpo0.

Crnioco0slI cokpariieHust Ipoo ChIMYYHX MaTepUaoB.

OO6mue TpeboBaHuUs K OTOOPY M KOHCEPBAIIMH TPOO.

O6mue nonosxkeHust ordopa npod atMmochepHOro Bo3ayxa.

OT160p npob aTMochepHOro BO3IyXa AJisl ONPEAETIEHUs CylepIKOTOKCUKAHTOB.
OT60p IpO0 IIPH AHATUTUYECKOM KOHTPOJIE BHIOPOCOB.

CoBpemeHHbIe cr1oco0bl TPo000TOOpa aTMOC(HEPHOTO BO3yXa.

Mertoabl oTOOpa MpoO MPUPOIHBIX BOJ.

Mertoab! oTOopa mpod aTMOChEpPHBIX OCATKOB.

. Meronet otOopa mpod MUTHEBON BOJIBI.
. Meronbt oTOopa mMpoO CTOYHBIX BOJ.
. CtpykTypa u OCHOBHOE coJepKaHue HOPMAaTUBHBIX JNOKYMEHTOB,

pETIaMEHTHPYIOIIHUX TPOO00TOOp BOJ U aTMOC(HEPHBIX OCAIKOB.

OcobenHoctr 0TOOpa MPOO MOYB U JJOHHBIX OTIIOKEHUH.

[Tpo600TOOP pacTUTENHHBIX MAaTEPUATIOB.

KoHcepBanust 1 ocoGeHHOCTH XpaHEHUs P00 pacTUTEIbHBIX MATEPHAIIOB.
[Tpo6ooTOOp OMOTOTHYECKUX MATEPHAIIOB.

KoncepBanust 1 0cOOEHHOCTH XpaHEHHsI TPOO OMOJIOTHYECKUX MaTepUasoB.
ITpo600T6Op MUIIEBBIX TPOTYKTOB.

KoncepBamust 1 0cOOEHHOCTH XpaHEHHsI MPOO MUIIEBBIX MPOTYKTOB.

Crnenunduka mpodoordopa u MpoOOMOATOTOBKH MPHU aHATH3E 00BEKTOB OKpYKaroIIen
Cpensl

«Cyxue» cmocoObl paznoxkeHusi. CIUlaBleHHE CO IIEJOYHBIMHU, KHUCJIOTHBIMU
TJTaBHSAMHU.

«Mokpsie» crocoOsl paznoxeHus. OO0paboTka MUHEPATbHBIMH, OPTaHHYECKUMU
KHCIIOTaMU, BOJHBIMH PACTBOPaMH COJICH U OCHOBaHUH.

CrennanbHbIe METO/IBI poOOIOJATrOTOBKH. Tepmuueckoe
pasznoxenue.[luporunponns n nmuponu3. PasnoxkeHne ¢ HCIob30BaHHEM HOHUTOB.
Pazpymienne opraHndeckux BemIeCTB (MHHEpanmu3amus mpoosr). «Cyxoe» 030JICHUE
IUTSL OTIpEe/IeTICHNsI HEOPTaHUIECKUX BEIIECTB B OPraHWYECKUX MaTepHaliaX: 030JICHHE
0e3 100aBOK, 030J€HIE C JOOABKaMH.

«Moxpoe» pa3ioKeHue.

WuTeHcnpuKamms mpomeccoB MOKpPOW MHHEpaIW3allid: IPOBEACHUE Tpoliecca B
aBTOKJIABaX C TPAIUIIMOHHBIMH HWCTOYHUKAMH HarpeBa, mpuMeHeHne MB-—

o0OyueHus.
VapTpa3zByk. HWHIukaTopel yiapTpa3ByKa. [Ipumenenue yJIbTpa3ByKa B
MpoOOMoAroToBKe: Y3— JAHMCIEPTUpPOBaHHME, HAMYJIbIMpPOBaHHE, KOaryJisiius,

Jerasalmsi, BOS)ICfICTBHG Ha 3JICKTPOXUMHNYECCKHNE U XUMHUYCCKHUE ITPOLECCHI.



28. ®oroxumuyeckas mpoOonoAroroBka. OCOOEHHOCTH (OTOXUMHUYECKHX PEaKIIHi.
3aKoHBI (POTOXUMUH.

29. Ouenka dddexTuBHOCTH TPOOOMOATOTOBKA. MexaHu3M (OTOOKUCIICHUS Ha
¢doTokaTamu3aTOpax.
30. UcTounuku yABTPaUOIETOBOTO U3JIy4EHUS. YcTpoiicTBo Ui
(OTOXUMUYECKOUTTPOOOTIOATOTOBKH (TIOTPYXKHBIE, CIUPATBHBIE U T.1I.)
31. IMorpemHocTy onpoOOBaHUS U XMMUYECKOTO aHAJIH3a.
[Tpumep BapuaHTa OMiIeTa KOJJIOKBUYMA (MTOTOBOT'O):
Bapwuant 1
1. OcobenHoctu orbOopa mpoO arMochepHOro BO3AyXa IS  OMNpeAcIICHUs
CYIEPIKOTOKCUKAHTOB.
2. PaznoxxeHue ¢ UCOIb30BaHUEM KOMILIEKCOOOPA3YIOIIMX BEIIECTB U HOHUTOB.
3. XapakTepucTuka CBY-uznyyenus. VYcrpolicTBa, HCTOJIb3yEMbIE JUIst
npobonoaroToBku.  OcobeHHOCTH MHUKPOBOJHOBOW  MPOOOIOATOTOBKA  OOpa3IoB  C

OpPraHUYeCKON MaTpUIIEH.

Kpumepuu oyenku no npomedxcymounou ammecmayuu. Buo npomescymounot
ammecmayuu — 3ayem
Kpurepuu onieHuBaHus pe3yabTaToB 00ydeHUsS
Onenka
Heynosnersopurens | Y 10BIETBOPUTEIBHO Xopoio OtiinyHO
HO
He 3auteno 3auTeHo
OTBET OTBET IIOJHBIA, HO | OTBET TMOJHBIA H |OTBET IIOJIHBIH,
0oOHapy’KUBaeT IIPY 3TOM JONYILEHA | IPaBUJIbHBII Ha |[IpaBUJIbHBIN,
HE3HaHUE OCHOBHOTO | CYIIECTBEHHAas OCHOBE M3YYEHHBIX |CaMOCTOSITEIIbHBIMH,
coJiepKaHus omnOKa WIM OTBET | TEOPUI, MaTepuay |MaTepuan H3JI0KEH B
y4eOHOro MaTepuaa | HeMOJIHbIH, U3JI0KEH B |OIIpENIETICHHON
HECBS3HBIN, HE | OIpeneIEHHON JIOTUYECKON
MPOSBIISAIOTCS JIOTUYECKOU MOCJIEI0BATENbHOCTH
YMEHHUSI TPUMEHATH | IOCJIEN0BATEIbHOC |JEMOHCTPUPYETCS
TEOPETUYECKHE TH, TpPU  3TOM [MHOTOCTOPOHHOCTb
3HAHUS IIPU | TOMYCKAIOTCS NOJIXOJIOB,
pelieHnn HECYUIECTBEHHbIE  |MHOTOACIIEKTHOCTh
MIPAKTHYECKUX OIIMOKK B OTBETax |0OCYKICHHS
npobiem Ha TEOpeTHYECKue [poOIeMsbl, YMEHHE
BOIIPOCHI apryMeHTHpOBAaTh
COOCTBEHHYIO  TOUKY
3peHus, HaXOJUTh
nyTu pelieHns
II03HABATEJIbHBIX
3a/1a4.

3auer IMMOJIy4aroT o6yqa}0umec;{ MOJIYYMBIIUC Ha KOJUIOKBUYMC OIICHKY OTJIWYHO,
XOpomo Wi YAOBJIICTBOPUTCIIHHO

OHCHO'—IHHG cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIAMU
300POBbA BBI6I/IpaIOTC$I C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(bI/BI/I‘{CCKI/IX 0COOEHHOCTEH.

— Ipu HeO6XO)II/IMOCTI/I HHBaJIWJaM H JMOaM C OrpaHHMYCHHBIMH BO3MOXXHOCTIAMU
3A0POBBA MPEAOCTABIACTCA JOIIOJIHUTCIBHOC BpEM I TOATOTOBKU OTBETA HA 9K3aMCHC,



— MPU MPOBEICHUH MPOIETYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCSI UCTIOJIH30BAHNE TEXHHUUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOJAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
W UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOyYEHHUS 10 AWCIMILIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTATOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CUUILTHHBI (MOLYJIfA).
5.1 OcHoBHasi 1MTEpaTypa:

1. Hpyros, IO0.C. [IIpoGomoaroroBka B 3KOJOIMYECKOM aHAIU3€: IPAKTHUYECKOE
pykoBozctso / FO.C. Ipyros, A.A. Poaun. — M.: BUHOM. JlaGopaTopus 3nanuii. —20009.
—855c.

2. Kpucruan, I Ananutnueckas xumus: B 21. T. 2 / I'. Kpucrtunan; nep. ¢ anri. A.B.
['apmama u ap. — M.: BUHOM. Jlabopartopus 3Hanuii. — 2009. — 504c.

3. Mpyros, }0.C. Ananu3 3arps3HeHHbIX OMOCpE] U MUILEBBIX MPOJYKTOB: MPAKTUYECKOE
pyxoBoacto / FO.C. [pyros, A.A, Poagun. — M.: BUHOM. Jlaboparopust 3HaHuil. —
2009. — 2%4c.

4. Otro, M. CoBpemeHHbIE MeTOABI aHAMUTH4YeCKON xumuu / M. Otro, nep. ¢ Hem. [lox
pen. A.B. 'apmamia. — M.: Texnocepa. — 2008. — 543c.

5. AHanmuTHueckas XuUMHUSA: Y4eOHUK Ui CTyAeHToB By30B B 3T. T. 1: Meronbl
UCHTUGUKAIMK U ompenesieHus BemectB / noj pen. JILH. Mocksuna. — M.: Akanemus.
—2008. — 575c.

6. AHanuTHYEcKas XMMHUS: YY€OHHUK JJIs CTyIeHTOB By30B B 3T. T. 2 : MeToibl pa3aencHus
BEIIIECTB M THOpHUIHBIE MeTOAbI aHanu3a / mox pea. JI.LH. MockBuna. — M.: Axkanemus. —
2008. — 300c.

7. OOBEeKThl OKpyXarollel cpeabl M UX aHaIUTU4Yeckuil kouTponb./Ilog pen. T.H.
[lTexoBuoBoii; B 2-x Tomax; Kpacuonap, 2007

8. Jpyros, I0.C. TIIpoGomoaroroBka B 93KOJOTHYECKOM aHAM3E: IPAKTHIECKOE
pykoBojctBo / FO.C. [Ipyros, A.A. Ponun. — M.: BUHOM. Jla6oparopus 3nanuii. —2009.
— 855c. https://www.book.ru/book/924000/view2/1

5.2 lonoiHuTE/ILHAS JIUTEPATYypAa:

1. Kapmos, FO.A. Metonsl npo6oor6opa u npodomnoarotoBku: y4ued. [locodue / FO.A.
Kaprnos, A.I1. CaBoctun. — M.: BUHOM. Jla6opatopwus 3nanuii. — 2003. — 243¢


https://www.book.ru/book/924000/view2/1

2. Hepdodens, K. Cratuctuka B ananutnueckod xumu / K. lepddens; nep. ¢ Hem.
JLH. IletpoBoii mox pex. FO.I1. Annepa. — M.: Mup. — 1994, — 267c.

3. Hpyros, 0. C. Anamuz 3arpssHeHHoil Boxsl [Tekct] : mpaktuueckoe mocobue / IO.
C. dpyros, A. A. Ponun. - Mocka : BUHOM. Jlaboparopwus 3nanuii, 2013. - 678 c. : u.
- (Meroabl B XUuMHUN).

4. JNlpyros, 10.C. AHamu3 3arps3HEHHOW IOYBBI M OMNACHBIX OTXOJOB [DJIEKTPOHHBIN
pecypc] / 1O. C. [Ipyros, A. A. PonuH. - 4-¢ u3a. (311.). - MockBa : Jlaboparopus 3HaHHIA,
2015. - 472 c. - https://e.lanbook.com/book/70699

5. Hpyros 0. C. MOHUTOPUHI OpraHMYeCKUX 3arpsi3HEHUil npupoaHoi cpeasl [Teker] :
500 meromuk : mpakTudeckoe pykopojuctBo / FO. C. lpyros, A. A. Poagun. - 2-e u3g.,
nor. u nepepad. - M. : BUHOM. JlaGopatopus 3nanuii, 2009. - 893 c. : win. - (Metozs! B
XUMUN).

s ocBOeHUs NUCUMIUIMHBI MHBAJIWJAMHU U JUUAMU C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0POBbSI UIMEIOTCS M3aHUS B SJIEKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX
«Jlanby», «YHHUBepcuTeTcKas 6ubarorexa onnanu» u «tOpaity.

5.3. [lepuoauveckue M31aHusA:
Poccuiickue xxypHansl: «KypHan aHATUTHYECKOW XUMUNY, «3aBOJICKast 1ab0paTopHsl.
JluarHocTrka MaTepuaoBy, «AHAINTUKA U KOHTPOJIbY, pedepaTuBHbie xypHaibl (PXKX)

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«MHTEepHEeT», HEOOXOAMMBIX /15l OCBOCHHS TUCHUILIUHBI (MOLYJIs).

1. Dnextponnsiit kaTanor Hayunoii 6ubnuoreku Kyol'y

2. Komrekmmst xypHanoB wusnatenbctBa Elsevier ma moprane ScienceDirect, cait
www.sciencedirect.com

3. Scopus - MyTpTHANCIUILUTMNHAPHAS pedepaTHBHAs 0a3a JaHHBIX, CAUT
WWW.SCOpuS.com

7. Mertoauyeckue yKa3aHuUsl JJsi OOYYAalOIIMXCS 10 OCBOCHHMIO JAHCHMIIIMHBI
(Mopy.Jist).

VYcnemHoe 0OCBOEHUME AUCHUIUIMHBI IIPEANOIAraeT akTUBHOE, TBOPYECKOE YydacTue
CTyJIEHTa BO BCEX BHJAX ayJIWTOPHBIX 3aHATHM, a TaKXe IUIAHOMEPHYIO I10BCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

Obwue pexomenoayuu

W3yuenne AMCLUUIUIMHBI ClIeAyeT HauWHaTh ¢ MpopaboTKH padoueil mporpamMmsl, ocoboe
BHUMaHUEYENAs LEIAM U 3a/1a4aM, CTPYKTYPeE U COAEPKaHUIO Kypca.

Paboma c koncnexmom nexyuii

[IpocMoTpuTE KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepUaJl KOHCIEKTA JICKIUH,
KOTOpBIM BBI3BIBACT 3aTpPyAHEHMsI Uil NOHMMaHusA. llomblTaliTece HaWTH OTBETHl Ha
3aTPyIHUTENBHBIE BOIIPOCHI, MCIIONB3Ysl PEKOMEHIYEMYIO JIMTepaTypy. Ecnu camocTosTenbHO
HE yJaioch pa3odpaThbcs B MaTepuane, chopMyaupyiTe BOIIPOCH U OOpAaTUTECh 3a TOMOIIBIO K
MpernoaaBaTesio Ha KOHCYIbTAllUU WK ONMKalIIen JeKIuu.

PerynsapHo oTBOAMTE BpeMs Ul ITOBTOPEHMS IIPOWJIEHHOIO Marepuasa, IIpoBepss CBOU
3HAHWS, YMEHHS U HABBIKU 11O KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopuuix pabom

Ha 3anstum nonyuute y npemnojaBaTens IpaduK BBIIOJHEHHS J1a00paTOPHBIX padoT.
O63aBeuTech BceM HEOOXOMMBIM METOJMUECKUM 00€CIICUeHUEM.

Ilepen mnocemienneM 1a0OpaTOpUM HM3YyYUTE TEOPUIO BOMIpPOCA, MPENIOIAaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] IS 3aII0JIHEHHSI SKCIIEPUMEHTATBHBIMH JaHHBIMU HAOJIOICHUH;


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

— ypaBHEHMS XMMHUYECKUX peaKkIuil mpeBpaleHii, KoTopble OyayT OCYIIECTBICHbI IPU
BBITTOJTHEHUH YKCIIEPHMEHTA;

— pacyeTHbIe (HOPMYIIBI.

OdopmiieHre OTYETOB J0JKHO IMPOBOJUTHCS TOCIIE OKOHYAHUS paObOTHI B IAOOPATOPHUH.

JInst TONTrOTOBKM K 3allMTe OTYEeTa CIEeNyeT NMPOaHAIM3HPOBATh IKCIEPUMEHTAIbHBIC
PE3yiabTaThbl, COMOCTABUTL UX C U3BCCTHBIMU TCOPCTUUCCKUMU IMOJIOKCHUAMUA WJIN CIIPABOYHBIMU
JAaHHBIMHM, OOOOLIMTH PE3YNITAThl MCCIEAOBAaHWN B BHJE BBIBOJOB IO paboTe, MOATOTOBUTH
OTBCThHI Ha BOIIPOCHI, IPUBOJUMBIC B MCTOANYCCKUX YKA3aHHAX K BBIITOJHCHHIO .Ha60paTOprIX
pabor.

B ocBoenun AUCHUIITIMHBI MHBAJIMJAMHU U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKXHOCTIMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE HMEET HMHAMBUIyallbHas YydueOHas pabora (KOHCYJIbTallUH) —
JOTIOJIHUTENILHOE Pa3bsCHEHHE YIeOHOT0 MaTepuaia.

WunuBuyanbHple  KOHCYJIBTallMM MO TIPEIMETY SIBIIAIOTCS BaXHBIM  (PAaKTOpPOM,
CHOCO6CTBYIOH_[I/IM HHIUBUAYAJIU3allun O6y‘IeHI/I$I 1 YCTAHOBJICHHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXAy IperojaBareleM M OOy4JaromMMCS HWHBAIMIOM MM JIMIOM C OIPaHMYCHHBIMH
BO3MOXHOCTSMHU 3J0POBbA.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeILHOIO MPOLECCa MO0 AMCUMILIHHE (MOTYJIIO).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

KOHCYJIbTUPOBAHHE M IpelBapuTelbHas IMpOBEpKa pPabOT MOCPEICTBOM 3JIEKTPOHHOU
MIOYTHI.

8.2 IlepeuyeHb HEOOXOAUMOTO MIPOrPAMMHOI0 00ecCeYeHHUsl.
KOMITBIOTEPHBIC TPOrpaMMbl 1 dKcriepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, Excel.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:
DnexTponHas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMasi i1  OCYUIIeCTBJICHUS
00pa30BaTeILHOIO NMPOLECcCca MO JUCHHILINHE (MOIYJIIO)

MarepualibHO-TEXHHYECKOE 00ecTiedeHNEe TUCIUTITHBI

Ne Bun pabot
(MOIyIsT) U OCHALIICHHOCTh

1. Jlekunonnsele 3auHATHS | JIEKIIMOHHAsT ayAUTOpHUsA, OCHAUIEHHAas NPE3EHTALMOHHON
TEXHUKOH (MPOEKTOp, DOKpaH, KOMIbBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IHporpaMMHbIM obecneuennem (110);
JOCKOM MEJIOBOW; JIEMOHCTPALIMOHHBIE MaTepHuabl
(ycTpoiicTBO i OTOOPBI MPUPOIHBIX BOJ, WHIUKATOPHBIC
TPpYOKH JJIsl OTIpE/ICICHUS 3arpsI3HUTENeH BO3yXa, (QUIBTPHI)

(aym. 425¢)
2. JIaGopaTopHble JlaGoparopusi, YKOMIUIEKTOBAaHHAas  CHEIHAIU3UPOBAHHOM
3aHATHSA Me0enblo U J1abopaTOpHBIM 000pYAOBaHUEM (TEXHHUUYECKHUMH

CpeICTBaMH OOYyYeHHMs): aHalu3aTtop JKuAkocTH pH-MeTp-
nonomep Okcrnept-001 unu pH-merp-uoHomep Okotect-120;
MarHuTHbIE MEIIAIKH (manpumeplLekiMS1); BECHI
aHAJUTUYECKHUE BJIP-200, 2 Kjacca TOYHOCTH;
Crnexrpodoromerp SS 1207 wmu SS 2107 (Leki, mpousBoactea
®OunnsHaAMM),  MUKpPOBOJHOBas  cuctema  «Mailstoney,
ANEKTPOIUTUTKH Mapku «Meuta», mozens 111Y/212Y wmm



http://www.elibrary.ru)/

JIpyTrHue ¢ aHAJIOTUYHBIMU XapaKkTepucTukamu (aya.242c, 252¢)

['pynimoBsie Aynutopusi (kaOWHET), OCHameHHas MeOenbl0, JTOCKOM
(MHIUBHUIYaTBHbIC) MenoBo# (ayn.242c, 252¢)

KOHCYJbTAIU

Texymuii  KoHTpoib, | Ayautopus (kaOWHET), OCHaIIeHHass MeOenblo, JTOCKOU
MPOMEKYTOUHAS MenoBoi (aym.242c, 252¢)

aTTeCTalus

CamocTosTenbHas Kabuner st camMocCTOSITENIbHOM  paboOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOAKIIOUYECHUS K

cetu «VHTEpHET», U 00CCIICUCHHBIH JJOCTYIIOM B 3JICKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENBLHYIO CPEAY YHUBEPCUTETA.




