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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBuu ¢ OOII nampasienust 04.03. 01 Xumus uenb OCBOCHUS TUCHUILIAHBI
COCTOUT B (popMHpOBaHUM Y OYAYIIMX CHEIUAINCTOB CUCTEMHOTO MPECTABICHUS O Pa3IMYHbIX
BHJIaX Y TUIAX UCHBITAHUN MPOMBILIJIEHHOW MPOAYKIIMH, a TAKXKE OLECHKU €€ KauyecTBa; YMEHUU
pemiatb METOAMYECKHE, TEXHOJIOTMYECKME M JApyrHe 3aJayd IPOBEJACHUS MCIBITAHMM,
BO3HUKAOIINE IPU pa3pabOTKe, M3TOTOBICHUH M CEPTH(PUKAIIUYN MPOMBIIIUICHHOHN MPOIYKITUH.

1.2 3agauu AUCHUILINHEL.
— PACKPBITh TEOPETUUECKUE U METOI0JIOTMUYECKUE OCHOBBI JUCIUTIINHBL,

— HM3Y4YCHHE MCTOAOB M CPCACTB OpraHu3allikd M IIPOBCACHHA HCHBITaHHﬁ, a TaKXe
o0OecreyeHns X SKBUBAJICHTHOCTH PE€aJIbHBIM YCIIOBUAM JKCILIyaTalluu,

- C(bOpMI/IpOBaTB IMPEACTABIICHUA O IIpoLecCax I/ICHHTaHI/II\/’I, KakK OJHOIro M3 OCHOBHBIX
9JIEMEHTOB 00eCIIeueHNs KayecTBa MMPOAYKIHWH Ha STallax €€ *KM3HEHHOI'0 OUKJIIa,

— PaCcCMOTPCHUEC MCTOJ0B aHAJIM34, O6pa6OTKI/I, XpaHCHUA U UCIIOJIb30BAHUA PE3YJIbTATOB
I/ICHI)ITaHI/If/'I; OCHOB TCXHUYCCKOIo 1 MCTPOJIOTHYCCKOT'O o0ecrneueHUs UCIILITAHUM.

1.3 MecTo AucuminHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

Jucrummaa b1.B.JIB.10.02 «AHanu3 pealbHbIX 00BEKTOB» OTHOCUTCS K BapHaTHBHOMN
yactu bnoka 1 "ducuunimuasl (Mogynau)" ydeOHOro IjiaHa HOJArOTOBKM OakanaBpoB IO
HanpasneHuto 04.03.01 Xumus, uHGOPMALMOHHO W JIOTHYECKH CBS3aHA CO CIEAYIOLUIUMU
JTUCUUIIIMHAMU: HEOPTaHUYECKasi XUMHUS, aHATUTUIECKAsi XUMHUSI.

OcBoeHME NaHHON AMCIHMILTUHBI HEOOXOAMMO KaK MPeAlIeCTBYIONIEE ISl AUCLMILIUH
BAPUATUBHOM YacTH  «XMMHYECKASI JKOJOTHD», «MeToapl 3KOaHATMTHYECKOIO0 KOHTPOJIS
CyNEPTOKCHUKAHTOBY», «COBPEMEHHBIE METO/Ibl aHATUTUYECKON XUMUN», «MeTobl pa3aeneHus u
KOHIIEHTPUPOBAHUS B aHAJIUTHUUYECKON XMUMHM» a TaKXKe pAla OPYrHX AUCLHUILIMH MO BHIOOpPY
BapHaTUBHOM dYacTW y4uyeOHOro IjlaHa MOATOTOBKM OakanaBpoB mo HampasieHuto 04.03.01
Xumus.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

N3yuenne nanHoM y4eOHOM TUCHUITMHBI HAPABIEHO Ha (OPMHUPOBAHUE Yy O0yUAIOIINXCS
obmenpodeccnonanbHbIX/mpodeccuonanbibix Kommerenuii (OITK/TIK)

No Nnnekc Conepxanue B pesynbrare u3ydyenus yaeOHONW AMCHUIUIMHBI
. | KOMIET | KOMIETEHITHH (v 00y4JaroImuecst TOJKHBI
" | eHIMH e€ yacTn) 3HATh yMeTh BJ1aj1eTh
1. OIIK-3 | cnocoOHOCTH TEOPETUUECKHE U | UCTIOJIh30BAThH HaBBIKAMH
UCIIOJIb30BaTh METOJOJIOTMYECKH | 3HaHUS B O0JIACTU | CAMOCTOSITENIbH
OCHOBHBIE  3aKOHBI | € OCHOBBI | COBPEMEHHBIX Or0  OCBOCHUS
€CTeCTBEHHOHAYYHbI | JUCIUILUIUHBI; METO/I0B HOBBIX 3HaHUi,
X  JUCHWIUIMH B | 3HATh HANpaBJCHUS | IPOOOMOATOTOBKH | TPOdecCHOHANb
npoeCcCUOHATIBHON | pa3BUTHUS JUI WCCIIEJIOBaHUsS | HOM
JeSITeTbHOCTH COBPEMEHHBIX 00BEKTOB CIIOKHOH | apryMEHTAIUU
METOJIOB MaTpHIIbI, BKIIOYas
MpOOOMOATOTOBKH | U OOBEKTHI
OKpY’Karollen
Cpensl
2. [1K-7 BIAJETh MeTOoJaMH | (pu3ndecKue u | pazpaboTarh HaBbIKaMU
0e301macHoro XUMHYECKHE MIOJTXO/T JUTS | IPaKTHUYECKOTO
oOparieHus Cc | cBOliCcTBa BbIOOpa IPUMEHEHHS




COIIOCTABJISITh
pe3ynbTaThl
HUCTIBITAHUH
pa3paboTaThb
TIOJIXO/T
BbIOOpa
ONTHMAJILHOTO TIPH
JAHHBIX  YCIIOBHSX
METOAa aHalnu3a C
[[EJTbIO TIOBBIIIICHUS
TOYHOCTH "
9yBCTBUTEIHLHOCTH
OTIpe/ICIICHUS;
MPOBECTH
COITOCTABJICHHE
croco6oB
mpobooTdopa "
POOOMOATOTOBKH
00BbeKTa

TS

e WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
[y | KOMIET | KOMIETCHITMH (nmm o0yJaronuecs: JOIKHbI
SHIUHN e€ yacTH) 3HATh yMeTh BJIAJIeTh
XUMHUYECCKIUMHU HCIIOJIb3YEMBIX ONTHMAJILHOTO COBpPEMEHHBIX
MaTepualaMu C | peaKTHBOB U | METOJla aHalu3a C | crnoco0oB
y4eTOM WX | MaTepUAJIOB; [[EJTbI0 TIOBBIIICHHSI | POOOTIOITOTOB
buznueckux U | TEOpETHYECKUE 6e301macHOCTH KU K aHaJIU3y
XUMHYECKHUX OCHOBBI DKCIIEPUMEHTa  C | OOBEKTOB
CBOICTB COBpPEMEHHBIX y4eToM OKpY>Karolen
¢busuKo- COXpaHEHHS cpenbl
XUMHYECKHUX TOYHOCTH u
METOJIOB 9yBCTBUTEIHLHOCTH
WCIIBITAaHUN ompeeeHuUs
3. [1K-1 CIIOCOOHOCTH OCHOBHBIE MIPOBECTH BJIAJIETh
BBITIOJTHSATH TIPUHIIHAITBI U | COIOCTABJICHUE HaBBIKAMU
CTaHIapTHbHIE CHoCO0bI croco6oB MIPOBEICHUS
omnepamun 1o | pa3IoKEeHUs npobooTdopa U | UCCIIeIOBAaHUM
npeyiaraéMbiM MaTepuasos, MpOOOMOATOTOBKH | H aHaJu3a,
METOTUKAM METO/IBI o0BeKTa OCHOBaMH
paszneneHus UCIIBITAHUS C | TUIaHUPOBAHUS
KOMITOHCHTOB U | TCNBIO BEIOOpA | SKCIIEpUMEHTA
KOHIEHTPUPOBAHUS | aTbHEHIIEro U TPOBEACHHUS
MUKpOTpUMeceit METOJIa aHAIIN3a; HEOOXO0IMMBIX
TUIST UX | IPUMEHSTh pacueToB
KOJIMYECTBEHHOTO | COBPEMEHHOE
oTpeieNICHUS; obopyznoBaHue s
OCHOBHBIE CITIOCOOBI | 0TOOpa mpo0
u CXEMBI | IPUPOTHBIX u
npo6ooTdopa TEXHOTEHHBIX CpE/,
MIPUPOIHBIX U | IpOOOIIOATOTOBKH
TEXHHUYECKUX Y UCTIBITAaHUH;
MaTepUasos; oOpabaTbiBaTh U




Hunexc
KOMIIET

Coneprkanue
KOMITETCHIINH (WU

B pesynbrare nuzydeHus: yueOHON AUCIUTUTMHBI
o0yJaronuecs: JOIKHbI

II.II.

EHIIUNA e€ yactn) 3HATH

yMeTh

BJIaJeTh

UCTIBITAHUS c
1EJIbIO BBIOOpA
JaJIbHEMIIETO
METO/J1a aHaJIn3a;
MIPUMCHSITh
COBpPEMEHHOE
obopynoBaHue s
oTbopa mpo0
MIPUPOJTHBIX "
TEXHOTEHHBIX CpE/,
POOOIIOATOTOBKH
U UCIIbITaHUI;
00pabaThIBaTh
COTIOCTABJISTh
pe3ynbTaThl
HACTIBITAHUHN

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OOmast Tpymo€MKOCTh JUCHUIUIMHBI cocTaBiusier 5 3ad.en. (180 wacom), mx
pacripeielieHue 110 BUaM paboT MPeICTaBICHO B TaOIHULIE.
Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (uackl)
3 4

KonTakTHas padora, B TOM 4ncJe:

AyauTopHbIe 3aHATHS (BCEro)

110 54 56

3aHATHSA JIEKIIUOHHOTO TUIA 36 18 18 — —
JlaboparopHbIe 3aHATHS 74 36 38 — —
3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI, IPAKTHYECKUE

3aHSTHS) - - - - -
HNnas koHTaKkTHasA padoTa

KonTpons camocrositensHoi pabotsl (KCP) 6 2 4 — —

[Tpomexyrounas arrectanus (MKP)

0,4 02 | 0,2

CamocrosiTesbHasi padoTa , B TOM 4HCJIe

KypcoBas pabora

[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana

20 5 15

BrimotHeHNE HHAMBUAYATBHBIX 3a1aHAH (TTOATOTOBKA
COOOIICHUH, Tpe3eHTaIHil)

17 2 15

Pedepar — — — — —
[TonroToBKa K TEKyIIeMy KOHTPOJTIO 26,6 88 | 17,8 — —
KoHnTpoJis:
IToaroToBKa K 3K3aMeHy — —
O01mas Tpy10eMKOCTh Jac. 180 12 108 — —
B TOM YHCJI€e KOHTAKTHANA 116.4 | 56.2 | 60.2
padora
3ad4. efl. 5 2 3




2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM JAUCLHUILIUHBI.
Pa3nensl (TeMbl) TMCHUILIMHBL, U3y4aeMble B 3 U 4 cemecTpax

KosnyecTBo yacoB
Breayau
Ne HaumenoBanue pa3zaenos (Tem) AyautopHas -Topgaa
Bcero pabora pabora
J |13 | JIP | CPC
1 2 3 4 | 5 6 7
3 cemecTp
1 Bunbr npo6. O6mue TpedoBanus K 0TOOPY U 8 2 4 2
" |koHCepBanmu npod.
OcoOennoctu 0TOOpa MPod 0OBEKTOB OKPYKAIOIIEH
2. |cpenbl (aTMOC(EpHOTO BO3AYyXa, IPUPOIHBIX BOJ, 26 12 4 10
TIOYB)
3 OcobeHHocT 0TOOpA MUIIEBBIX MPOIYKTOB. 358 | 4 28 38
Ocobennoctu 0TO0pa 6HONPO6
4 cemecTp
4 OO6111e Bompockl METOZ0B paziioxeHus. CrocoOsl 8.8 2 4 28
pa3I0KEHUs BEIIECTB
5 Crioco0sI pa3ioeHus: 00pas3IoB ¢ UCTIOIL30BAHUEM 32 4 12 16
MPOIIECCOB OKUCIICHHS M BOCCTAHOBIICHUS
6. I/IHTeHUCH(pHKaum[ HpO6OHOI{FOT013KH noJ 26 5 8 12
BO3JICICTBIEM (PU3NYECKUX TTOJIeH
OO0m1as XxapakTepucTUKa METOJIOB PA3CICHUS 1
7.  |KOHLIEHTPUPOBAHMS, UCTIOIb3YEMBIX IIPH MIPOBEACHUHU 23 4 4 15
IPOOONOATOTOBKH 0OBEKTOB OKPYKAIOIIEN CPEeIbl
8.  |Opranuzaiys npoBeeHUs UCTBITAHUN 14 2 10 2
Hmoeo no oucyuniune: 173,6 | 36 74 63,6
[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTus / cemuHapsl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa
2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIIMHBI:
2.3.1 3aHATHA JTEKIHNOHHOIO THIIA.
dopma
HaumenoBanue paznena
No (Tembl) Coneprxanue pasnena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1. Bunst mpoo. O6mue|Buapt  mpo6. CmocoObl  cokpaimieHuss 1poo KP1
TpeboBaHusI K OTOOpPY WH|CchITydnx MarepuanoB. OOmme TpeOoBaHUS K
KOHCEpPBAIMH MPoO. 0TOOpY M KOHCEPBAIMH MPOO
2.|0cobennoct oTOOpa mMpod O6mue  monoxkeHuss  orbopa  mpoOd KP1
O00BEKTOB  OKpYXKaroleii|arMmochepHoro BO3/yXa. OT16op npo6
Cpenbl (atMocdepHOro|aTMOC(EpHOTO  BO3AyXa IS OMpEISICHUS
BO3/yXa, MPHUPOJIHBIX BOJ,|CYNEPIKOTOKCHKaHTOB.  Orb6op mpobd  mpu
TIOYB) AHATUTHYECKOM KOHTpOJIE BHIOPOCOB.
CoBpeMeHHbIE crtocoObI MpodooTOOpA.
Metoael oT6opa npod MPUPOIHBIX BOA U
aTMOC(EPHBIX 0CaJIKOB, MTUThEBOM BOJIbI, CTOYHBIX




Box. CTpykTypa © OCHOBHOE COJEp)KAHHE
HOPMATUBHBIX JIOKYMEHTOB, pEriiaMeHTHUPYIOIIHX
mpo0ooTOOP BOJ M aTMOC(EPHBIX OCATKOB.

Ocobennoctu 0TOOpa MpoOd MOYB M JTOHHBIX
OTJIOKEHUH.

otrbopa
POYKTOB.
otrbopa

.|OcobennocTu
MMHIIEBBIX
OcobeHHOCTH
O6monpoo

[Tpo6ooTOOpP pacTUTENBHBIX U OHOIOTUYECKUX
MaTepUalioB, MUIIEBBIX MPoaykToB. KoHcepBarus
1 0COOCHHOCTH XPaHEHUs P00

K1

.|O61IHe BOPOCHI METOIOB
paznoxenus. CriocoObr
Pa3IoKEeHNUS BELIECTB

OO01re BONMpoChl METOJIOB pa3iiokeHus. TexHuka
pa3ioxeHus (paszlioKeHUE HarpeBaHHEM B Tase,
pacTBOpEHHE B KHUJAKOCTAX,  pa3jIOXKEHUE
CIUiaBieHus. Marepuanbl 18 U3TOTOBJICHHUS
XUMHUYECKOHN TTOCY/IBI.

HcTouHMKHM TOTpEelIHOCTEW TMpU  Pa3ioKEeHUU
BEILECTB. VYckopenue pas3ioxeHus,
aBTOMaTu3anus

Pa3nojkeHne BeLIECTB € y4acTUEM XUMHYECKHX
peakiuii 0e3 W3MEHEHUS CTENeHH OKHCIICHUS
AJIEMEHTOB. Pa3znoxeHue ¢ HCIOJIb30BAHUEM
KOMIUIEKCOOOpAa3yIOIINX BEIIECTB U HMOHUTOB.
Paznoxxenune MUHEPATbHBIMU KHCIJIOTaMHU.
Cnnasienue. Pacmerienune dbepmeHTamu.
IInporunponns. Pasnoxenune meronom Jloypenca
Cwmura

KP2

.|CriocoOsI paziioxeHus
00pasIoB ¢
HCIIOJIE30BAHUEM
MIPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHUS

Mertonsl pazioKeHUs OKHCJICHUEM.
OkucieHre KuciaopoaoM U 030HOM. OKHCIEeHHE
A30THOM KHUCIIOTOU U OKcujaMu a3ota. OKHUCIIeHne
CEpPHOM KHCIIOTOM, CMECBI0 a30THOM U CEpPHOU
KHMCJIOT, XJIODHOBATOM KHUCJIIOTOM M XJIOpaTamu,
XJIOpHON KHUCIOTOU. OCOOEHHOCTH KHUCIOTHOTO
Pa3NIOKEHUST MHIIEBBIX MPOAYKTOB. OKHUCICHUE
MEPOKCUIIOM  BOJIOPOJIa, TMEPOKCOIUCYIh(ATOM,
MIEPOKCOKUCTIOTaMH. DIIEKTPOXUMUYECKOE
OKHCIIEHUE. OcoOenHoctu ABTOKJIABHOU
MpoOOMOATOTOBKY MUIIEBBIX MPOTYKTOB.

Meroasl  pa3ioXKEeHUsT  BOCCTAHOBIICHHUEM.
BoccranoBnenne BOOOPOJOM WM aMMHAKOM,
yriaeponoMm, — Mmetauiamu.  [Ipyrue = mMeTonbl
Pa3IoKEHHST BOCCTAHOBJIICHHEM

KP2

|NHTencupukanus
MPoOOMOATOTOBKH TTO/T
BO3JICHCTBUEM (PUBNUECKUX
moJyiei

dusnueckue METO/IbI pasioKeHusl.
Tepmuueckoe pasioKeHHeE. Pasznoxenne
OpPraHUYECKUX COETMHEHUN MCKPOBBIM Pa3psiioM.
[Ina3menHas gecTpykuus.

VibTpa3Byk, Kak (akTop HHTEHCHU(pHKAIUN
npouecca npodonoarotoBku. Crneuuduueckue
0COOEHHOCTH YNbTpa3ByKa. DPQPEKT KaBUTAIUH.
Oco0OeHHOCTH TPOTEKAaHUS XUMUYECKUX peakluit

B yabTpa3BykoBoM mnozie. McnounuknV3-
U3ITyYEeHUSI. [Ipumenenue yIbTpa3ByKa:
yCKOpeHHe MaccooOMeHa, BO3/JCHCTBHE  Ha

SJICKTPOXUMHUYCCKUC N XHUMHYCCKHUC IIPOLCCCHI,

K2




Jerazarus KUJKOCTEH, JTUCTIEpTUPOBaHUE,
KpUCTAILTU3AIHS, CBapkKa, MOBEPXHOCTHAA
00paboTKa pa3InYHbIX MaTEPHAIIOB.

@®otomn3. OcobeHHOCTH (POTOXUMUYECKHX
peaKIui. 3aKOHEI dhoToxummum. OrneHka
3¢ (HEeKTUBHOCTH MPOOOMOATOTOBKH. MeXaHu3M
boTooKuCICHUS Ha (oTokaranmzaTopax.
Hcrounnkn Y@ — wu3inydeHus. YCTpOMCTBA UL
doroxumuueckoi MpoOonoAroToBku. doTonus,
KaK 3KCIPecC-MeTO ] MPOOOMOATOTOBKH KUAKUX
MUIIEBBIX MPOIYKTOB K aHAIU3Y.

CBY-u3nyuenue — KaK dbaxTop
MHTEHCUDUKALIU IpOoOOIOArOTOBKH.
Xapakrepuctuka CBY-nsnyuenus. VYcTpoiicTBa,
UCIOJIb3YEMBIE  JUIA poOONOATrOTOBKHU.
OcoOenHoctH MUKPOBOJIHOBOM

MPOOOMOATOTOBKH OOBEKTOB C OpraHU4ecKOu
MATPHUIIEH.

7./0O0m1as xapaktepuctuka  [JKuakocTtHas JKCTPaKLHMS. TBepnodasznas K2
METOJOB pa3/ieieHus U skcTpakius.  CBepxkpuTuueckas  QuironHas
KOHIIEHTPUPOBAHHSI, sKcTpakius. Pazaenenue ¢ momonibio MeMOpaH u
HCIOJIb3YEMBIX IPU anekTpodopesa. YapupaHue U IUCTUILISALUA.
MIPOBEJICHUU
MPOOOIIOATOTOBKH
00BEKTOB OKpY>KaroIIeit
CpeJibl
8. Opranuzanust MPOBEACHUS UCOBITAHUH. K3
Pa3paboTka mporpaMM M METOAMK HCIBITAaHUM.
COop, o0OpaboTka W aHanU3 MaTepUaJOB
UCIBITAaHUH. ConocraBnenue pe3yJIbTaToB
UCTIBITAHUN € HAOMIOACHUSAMH B OSKCIUTyaTallUH.
Opranuzanus nposenenus |Knaccuduxamus ucneitarenbHOM UHGOpMaIuu U
UCIIBITAHUI O0aHKM  JaHHBIX  Pe3yJbTaTOB  HCIBITAHUU.
ATTecTanMsl HCHBITaTENbHOIO OOOpPYIOBAaHUS H
AKKpeTUTAIMsI HCIBITATeIbHBIX MOApPa3/IeICHHIA.
Cucrema roCy/1apCTBEHHBIX UCTIBITAHUH.
OcHoBHbIE TpeGoBaHuUs K OTUETHOU
JIOKYMEHTalluu
2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.
dopma
Ne Hamveronarme TemaTuka npakTHUECKUX 3aHATHH (CEMHHAPOB) TEKYIIETO
paszzena (TeMbl)
KOHTPOJISI
1 2 3 4
1. 3aHsTHSI CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHSI.
®opmMma
No HanmenoBanue nabopaTopHbIx paboT TEKYIIEro
KOHTPOJISI




1 3 4

1. |l[IpoBenenue orbopa mpod mous. [ToaroToBKa 0Opa3IOB K aHAIHU3Y. Otyer no
nabopaTopHOI

pabote

2. |[IpoBenenue orbopa mpod mpupoaHol Boabl. llogroroBka oOpas3ioB K Otuer no
aHaIn3y. nabopaTtopHoOi

pabore

3. |Pa3meneHue cMecu TBEPIBIX KOMIIOHCHTOB OtueT o
"1abopaTopHOit

pabore

4. |Pa3paboTka cxeMbl NMPOBENEHUS «CYXOW» MHUHEpaIM3alld Ha IpHUMEpe Oruer 1o
[MUILIEBOrO MPOAYKTA 11ab0paTOPHOA

pabote

5. |Pa3paboTka cxembl MPOBEACHUS «MOKPOI» MHHEpaIH3alMi Ha MpUMeEpe Otuer no
MUIIEBOrO MPOIYKTa 11ab0pPaTOPHO

pabore

6. |OxuciieHue OpraHUYECKUX BEIIecTB 1o Merony Keenbnans (Ha nmpumepe Otuet no
pasIIoKEHUs ChIpa). 11abopaToOpHOH

pabore

7. |Ponb npoGonoaroToBku Tpu onpenencuuu cogepxkanus Fe (1) u Fesy Oruer o
B IIPUPOJIHOM BOJE nabopaTtopHoOi

pabore

8. |Ponb mpoOOnoAroTOBKU MpH ONpeAeNeHUH 00IIEeTo COoIep:KaHus Kee3a B Otuer o
NUIIEBBIX MPOIYKTaxX (Ha MpuMepe Oeoro U KpacHOTO BUHA). nabopaTopHOi

pabore

9. |CBY-uznyyenue — kak (akrop HMHTeHcH(UKALUs  Ipolecca Otuet no
MpoOOMOATOTOBKY MUIIEBBIX MPOJTYKTOB. 11abopaTopHOit

pabote

10. |[IpoGomoAroToBKa MHIIEBBIX MPOIYKTOB C HCIIOJIb30BAHHEM aKTHBHBIX Otuet no
ABTOKJIABOB C OJJHO- U JBYX-KaMEPHOU pEaKIMOHHOW EMKOCTHIO 11abopaTopHOit

pabote

11. |Y®-06myuenue - Kak (pakTop MHTEHCU(HUKAIMU B MPOOOIIOATOTOBKE BOJ. Otuer o
1abopaTopHOii

pabore

12. |Onpenenenne oOmIero cojep)kaHUs >keie3a B BUHAX. CTaTUCTHYECKas Otuer no
00paboTKa pe3yabTaTOB UCIBITAHUH. 11ab0paTOPHOM

pabote

13. |BnusitHue TPaBWIBHOCTH BBIOJHEHUS MPpoOooTOOpa HaA Pe3yibTaTh Otuer no
aHanM3a (Ha TpUMepe OMpeJeNieHUss PACTBOPEHHOIO KHCIOpOAa B 11ab0paTOPHOM

IIPUPOIHOI BOJIE) pabore

14. |Pa3zpaboTka cxembl aHaln3a MHUIIEBBIX MPOAYKTOB (HA MpPHUMEpPE OTHOTO Ortuer o
BU/JIa TI0 BEIOOPY CTYACHTA) nabopaTtopHoi

pabote

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), pacuernoro 3amanus (P3), nanumcanme
pedepara (P), acce (3), komnoksuyM (K), tectupoanue (T), yctabiit onpoc (YO) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHenue KypcoBbIX pabOT HE PETyCMOTPEHO.




2.4 IlepeyeHb yu4eOHO-METOAUYECKOT0 o0ecnevYeHHsl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOIYJIIO)

Buxg CPC

IlepeyeHp yueOHO-METOIUUECKOr0 00eCIeYeH s JUCIIUILIMHEI
TI0 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI

2

3

[IpopaboTtka  y4eOHOTO
(TeopeTH4ecKoro)
marepuaia

ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
k. H. [Ipo6oot6op 1 mpoOOnoAroToBKa B XUMHUIECKOM
anaiuse. Yacte 1. / Kpacnonap: 3marenbcko-noaurpaduaeckuit
uentp Kyol'VY, 2014, 346 c.

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
poOOIOroOTOBKA B XUMHUYECKOM aHanu3e. Yacts 2. /
Kpacnonap: U3narenscko-nonurpaduueckuii neHtp Kyol'V,
2014, 114 c.

OOBEKTBI OKpYXKAIOIIeH Cpeibl U UX aHATUTHUECKUN KOHTPOIIb
B 2-x Tomax / mox pexa. T.H. lllexornosoii. . — KpacHomap: Apr-
Oduc. — 2007

Meroandeckue peKOMEHIAIMN K OpraHu3alii ayJuTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIbLHOM) pabOThI CTYJIEHTOB:
metoanyeckue ykazanus / coct. T.I1. Croposxkenko, T.b.
[Tounnok, A.B. becnianos, H.B. JIo3za. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Breinmonnenue
VHIUBUYAJIbHBIX
pacyeTHbIX 3aJaHuil U
MOArOTOBKA K TEKYLIEMY
KOHTPOJIIO

[roniko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
k. H. [Ipo6ooT6op 1 mpoOOnoAroToBKa B XUMHUYECKOM
ananuse. Yacts 1. / KpacHogap: M3aarenscko-nonurpadpudeckuit
uentp KyoIl'VY, 2014, 346 c.

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6oot6op u
poOOIOIrOTOBKA B XUMHUECKOM aHanu3e. Yactp 2. /
Kpacnonap: U3natenscko-nonurpaduueckuii nentp Kyol'v,
2014, 114 c.

OOBEKTHI OKpYKAIOLIECH Cpeabl U UX aHATUTUYECKUN KOHTPOIIb
B 2-x ToMax / moxa pen. T.H. llexoBmosoii. . — KpacHomap: Apt-
Oduc. — 2007

MeTtoauyeckue peKoMEeHAAlNY K OpraHU3alu ayAUTOPHOHN U
BHEAYJAUTOPHOU (CaMOCTOSATENLHON) pabOThI CTYIEHTOB:
Metoauyeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydarolmuXcs M3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 370poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS U BOCIIPUATHS HH(DOpMALIUHU:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4atHoi (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,




— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBercTBuu ¢ Tpedboanusmu @I'OC BO peanuzanus KOMIETEHTHOCTHOTO TTOAX01a
MpeyCMAaTPUBAET HCIIOJIB30BAHME B Y4EOHOM MPOIECCe AaKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM
MIPOBE/ICHUS 3aHATHA.

Opranuzanus H3y4yeHUs Marepuaiga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEATEeILHOCTHOTO TOAX0/Ia M TO3TAIMHOro (OPMHUPOBAHUS YMCTBEHHBIX JEHCTBHM. JIeKuu u
nabopaTopHbIE 3aHATHS CHOCOOCTBYIOT (OPMHPOBAHUIO Y CTYACHTOB 0a30BBIX 3HAHHIA,
OCHOBHBIX MBICIIUTEIILHBIX OIEpalui, pa3BUTHIO JIOTMKW. JIEKIIMM HOCAT MOTHBAI[MOHHO-
MO3HABATENIBHBIN XapakTep; JabOpaTOpHBIE 3aHSTHUS SBISIOTCS CAMOCTOSATEIHHBIMA M UMEIOT
poOJEMHO-TIONCKOBBIM  Xapaktep. Ilpu BeImogHEeHHWH Ja0OpPATOPHBIX pabOT peaau3yercs
TBOpYECKasi JCATEIBHOCTh  CTYIEHTA, pPAa3BUBACTCS KOMMYHHKAaTHBHasi  CIIOCOOHOCTb,
pa3BUBAIOTCSI  HABBIKM  apTyMEHTHPOBAHHO  BBIPa&KaTh CBOM  MBICAIM UM HAaBBIKU
AKCIIEPUMEHTAIbHON PadOTHI.

Jlns noBbimieHust 3¢G(GEKTUBHOCTH Y4eOHOTO TMpoIecca HCIONb3YIOTCS  CIEAYIONUe
00pa30BaTelbHBIC TEXHOJIOTHHU: HHPOPMAITMOHHO-PA3BUBAIOINIUE TEXHOJIOTUH, HATIPABJICHHBIC HA
(dbopMHpOBaHHE CHCTEMbl 3HAHWH, 3alIOMUHAHWE W CBOOOJHOE OINEPUPOBAHME HMH;, METO/I
MpoOJEMHOTO H3JIOKEHUST MaTepuana. [[is ycmemHoro OCBOEHUsS TUCHUILIUHBI CTYJIEHTaM
HEOOXOUMO OBJA/IeTh HABBIKAMH MPOBEACHUS MOUCKAa HEOOXOIUMON HaydyHOH HH(pOpMAIHU B
donmax oubmmoTeku. Jls 3aKperyICHHs MOTYICHHBIX TEOPETUUYCCKUX 3HAHUHA M MPAKTUICCKUX
HABBIKOB U C IIEJIbI0 MPo(ecCHOHANbHON OPUEHTALIUU MTPETYCMOTPEHBI CEMUHAPBI-DKCKYPCUU Ha
MPEIPHUATHIX TOPOJIA.

[Ipu BBITIONIHEHUY J1A0OPATOPHBIX PaOdOT M BO BPEMS CAMOCTOSITETbHOM pabOThI CTYIEHTHI
MPOBOAT Pa300p NPAKTHUSCKUX 3aJad KaK CaMOCTOSTECILHO, TaK WM PEIIaf0T MPOOJIEMHEIC
CUTYaIlU{ B COCTAaBE MaJbIX TPYII.

JInsi MHBANIMIIOB W JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI PEaTU3YIOTCS
WHAUBUAYyallbHbIE  00pa3oBaTelbHBIE  TEXHOJIOTUH, KOTOpbIE TO3BOJSIOT  TMOJHOCTHIO
WHIUBUIYaJIU3UPOBATH COJIEPKAHUE, METOJAbl U TEMIbl Y4eOHOW [eATeIbHOCTH WHBAINJA,
BHOCHTH BOBPEMS HEOOXOJAUMbIE KOPPEKTHUBBI, KaK B JIEATEIBHOCTh CTYJICHTa-UHBAIUIA, TaK U B
JIeATEeTLHOCTH TIPETOIaBaTelIsl.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHU 3/I0POBbSI TIPEIyCMOTpPEHA OpTaHU3alHs
KOHCYJIBTAIIMH C UCTIOJb30BAHUEM JIEKTPOHHOM MOYTHI.

Cemectp Bun 3ansTuit Hcnonbs3yemple HHTEPAKTUBHBIE Komnuectso
o0pa3oBaTeNbHbIE TEXHOIOTUU 4acoB
3 P Bbecenpl, pa3dop cutyaumii, pa3dop TBOPUECKUX 18
3aJJaHMi, paboTa B MAJIbIX Ipynnax
4 TP Becenpl, pa3bop curyauuii, pazdoop TBOPUYECKHX 29
3aJlaHui, paboTa B MaJIbIX Irpynmnax
Hmozo 40

4. OueHOYHbIE cpeICcTBA /Il TEKYIero KOHTPOJIS YCIeBaeMOCTH M IPOMEKYTOYHOI
aTTecTaINU.

4.1 ®oHa OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIero KOHTPOJIS.

[Tpu 3amure nabopaTopHBIX pabOT MpemnojaBarelb MPOBOAUT WHAWBUAYAIBHYIO HIIU
IpynnoByto Oecely MO TeOopud MpodooTOOpa M MPOOOMOATOTOBKM OOBEKTOB aHaJM3a,
paccMaTpUBaeMbIX B COOTBETCTBYIOLIEH 1abopaTopHOit paboTe.

[TpumMepHBIii mepeyeHb BOMPOCOB, 00CYKAAEMBIX IIPHU 3aIUTaX JJAOOPATOPHBIX paboT, U
JUISl IOITOTOBKHU K KOHTPOJIbHOU pabore 1:




Buasr mpo0.
CriocoObI cokparieHus Ipo0 CHITYYNX MaTepHasoB.
O6mre TpeboBaHUs K 0TOOPY U KOHCEpBALUU Tpo0.
OO6ure nonoxxeHust 0rdopa npod arMocHepHOro BO3IyXa.
OTt60p mpob aTMochepHOro BO3IyXa sl ONPEACTICHUS CYIEPIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemenHble crioco0bl mpo6ooTdopa aTMochepHOro Bo3ayxa.
Mertoabl oTO0Opa Mpod NMPUPOIHBIX BOJ.
Mertoab! oTOopa mpod aTMOC(HEPHBIX OCATKOB.
. Meronel otOopa mpod MUTHEBON BOJIBI.
. Metozp1 oTOOpa TPOO CTOYHBIX BOJI.
. Ctpykrypa u OCHOBHOE coziepKaHue HOPMAaTHBHBIX JTOKYMEHTOB,
PErJIaMEeHTHPYIOMIHUX TPOO0OTOOP BOJ M aTMOC(EPHBIX OCAIKOB.
13. OcobenHoctr 0oTO6Opa MPOO MOYB U JOHHBIX OTJIOKCHHM.
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[Ipumep BapuaHTa KOHTPOJIBLHOM paboThI 1
Bapuant 1

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

2. llens um 3amaum poOOOTOOPA CHEXKHOTO MOKpoBa. OO0OpyIOBaHUE, UCTIOIB3YeMOE TPU
otbope 1poo.

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

2. TexHuKa pas3IoKEHUs: pas3JIoKEHUE HArpeBaHWEM B Tra3e, pacTBOPCHUE B
JKUJKOCTSAX, Pa3JIOKEHUE CIUIABIICHHEM M Ap. Marepuansl I HM3TOTOBJIEHUS XHMHYECKOU
IOCY/IBI.

3. M cTOYHMKH TOTPENIHOCTEN IPY Pa3I0KEHUH BEILIECTB.

4. PaznoxeHne BeecTB ¢ yUacCTHEM XMMHUYECKUX peakiuii 0e3 U3MEeHEHHs! CTENeHH

OKHCJICHHS JJIEMEHTOB. Pa3nokeHue ¢ HCIOJIb30BaHHUEM KOMHJ’ICKCOO6p33y10HII/IX B€IICCTB H
HOHUTOB.

S, PaznoxxeHne MuHepanbHbIMUA KHCIIOTaMHU.

6. Pa3nosxeHne opraHMueCcKUMU KHCIOTaMHU.

1. CruiaBiieHHE€ W CIEKaHHWe, KakK Crnoco0 MpoOOMOArOTOBKH MPOO € pa3IU4HOU
MaTpULEn.

8. Pacmerienne gpepmentamu.

9. MeTtonbl paznoxeHus okucieHueM. OKUCIEHNE KUCIOPOIOM U 030HOM.

10. Okwucienre a30THOW KMCIIOTOM M OKCHJIAMHM a30Ta.

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

12, OcobeHHOCTH KMCIIOTHOTO Pa3JIoKEeHUs MUIIEBBIX TPOJAYKTOB.

13. OcobeHHOCTH pa3I0KEHUsI THUIIEBBIX TPOIYKTOB — OKHCICHHE MEPOKCHIOM
BOJIOPO/1a, IEPOKCOIUCYITB(PATOM, IEPOKCOKHCIOTAMH.

14,  DneKTpoXMMHUYECKOE OKHCIEHUE OpPraHMYeCKON MaTpullbl HMPUPOIHBIX BOJ IS
LeJIEH ONPEENIEHUSI TOKCUUHBIX 3JIEMEHTOB.

15.  OcobeHHOCTH aBTOKJIaBHOM MPOOOMOATrOTOBKY MUILEBHIX MPOIYKTOB.

16. Meronpl pa3okeHUs BOCCTAHOBJICHHEM. BoccTaHOBIEHHE BOAOPOAOM WIH

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



[Tpumep BapuaHTa KOHTPOJIBHOU PabOTHI 2

BapwuanT 1

1. Munepanuzanys MaTpuibl 00pa3lloB OKHCIEHUEM CEPHON KHUCIOTOH, CMECHIO
A30THOM M CEPHOU KUCIIOT, XJIOPHOBATOM KUCIOTOM M XJIOpaTaMu, XJIOPHOM KMCIOTOM.

2. MeTtonbpl pa3noKeHUsT BOCCTAHOBJIIEHHEM. BoccTaHOBIEHHME BOAOPOJIOM HIIHU
aMMHUaKOM, YIJIEpOJOM, METAIIJIAMH.

Kpumepuu evicmasnenuss oyenox npu npogedeHuu mexyuje2o KOHMpOJs YCneeaemocmu —
KOHMPOIbHOLU pabombi.
OYyeHKa «omauyHo». TIYOOKHE MCUEpPIIBIBAIOLINE 3HAHUS MaTepuana, JOTHYECKU

MOCJICIOBATENbHBIC, TIOJIHbIC, IPABHJIbHBIE W KOHKPETHBICE OTBETHI Ha BOIPOCHI OwWIIeTa;
UCIIOJIb30BaHUE B HEOOXOIMMOW Mepe B OTBETaX TEPMUHOJIOTHH TUCIMILIHHBI, PEICTaBICHHON
B PEKOMEH]IyeMbIX Y4eOHBIX MTOCOOHSIX M JOMOJHUTEIBHOM TUTEpaType;

OYyeHKa  «xopowioy: TBEPAbIE H  JIOCTAaTOYHO TIOJHBIE 3HaHUS  Marepuaia,
MIOCJIeIOBATENbHBIC, IPABUIbHBIC, KOHKPETHBIC OTBETHI HA MTOCTABJICHHBIC BOIIPOCHI, MOT'YT OBbITh
JO0MYIICHbBI HECYHMICCTBCHHBIC HCAOYCTHI B OTBCTAX W HE3HAYUTCIILHBIC HAPYUICHUA JIOTMKU
U3JI0KCHUSI MaTepHaa,

OYeHKa «)y0081emeopumenbHo»: 3HaHUE W TOHMMaHUEe OCHOBHBIX MaTepualia, HaJIH4dHhe
HECYIIECTBCHHBIX OmuO0K (He Oosiee 50%) mpu HECTIOCOOHOCTH WX TIOCICIOBATEIILHOTO W
JIOTHYECKOTO U3JI0KCHHUS, BHI3BIBACT 3aTPYIHEHUE HCIIOIB30BAaHUE TEPMUHOJIOTUN JUCIUILTUHBI,

OYeHKAa  «HeyO0OoB8lem8opumenbHo»: HENOHUMAaHUE CYIIHOCTH BOIPOCOB, TIpyObIe
CYIICCTBEHHBIC OIIMOKKM B OTBETE, OTCYTCTBHE CIHOCOOHOCTH K IMHUCHBMEHHOMY H3JIOKECHUIO
Marepuaa.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAIMMU.
KomnoksBuym mpoBOAUTCS A1 HTONOBOM OLEHKH 3HAHUM IO TUCLUATUINHE.
[TpuMepHBIii IepedeHb BOMPOCOB I MOJTOTOBKH K Koatokeuymy 1(3 cemecmp):
Buner npo0.
CrniocoObl cokpalieHus Ipo0 ChITYyYMX MaTepHUasoB.
OOu11e TpeboBaHUS K OTOOPY U KOHCEpBaLUU IpoO.
OOu1re nonoxxeHust oToopa npod arMochepHOro Bo3ayxa.
OT160p mpob aTMochepHOro BO3TyXa AJsl ONPEAETEHUS CYIEePIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemeHHbIe crtocoObl Tpo60oTOOpa aTMOC(hEepHOro Bo3ayxa.
Mertoabl oTO0Opa MpoO NPUPOIHBIX BOJ.
Mertoab! oTO0opa npod aTMOCchEpPHBIX OCATKOB.
. Meronbl otOopa mpod MUTHEBON BOJBI.
. Metoapst oT6opa mMpod CTOYHBIX BOJI.
. CtpykTypa " OCHOBHOE cofiep kaHue HOPMAaTHBHBIX TOKYMEHTOB,
perIaMeHTHPYIOUX POO0OTOOP BOA M aTMOC(HEPHBIX OCATKOB.
13. OcobennocTr 0TOOpa MPOO MOYB M TOHHBIX OTJIOKEHHI.
14. TIpoGooTOOp pacTUTENBHBIX MAaTEPUATIOB.
15. Konceparus 1 0COOEHHOCTH XpaHEHUS MPOO pacTUTEITHHBIX MaTEPUAIIOB.
16. ITpo6o0TOOP OMOIOTHUECKUX MATEPHAIIOR.
17. KoHcepBatius 1 0COOEHHOCTH XpaHEeHUs MPoO OMOJIOTHYECKUX MaTEepPHAaJIOB.
18. [Tpo600TOOP MUTIEBHIX POTYKTOB.
19. KoncepBanust 1 0COOEHHOCTH XpaHEHHS IPOO MUIIEBHIX MPOTYKTOB.
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Konnokseuym 2 poBOIUTCS JJI1 HTOTOBOM OLIEHKH 3HAHUH 10 pa3zieiny MpoOOoIoaroToBKa
B XMMUYECKOM aHaiu3ze (4 cemectp).

1. Cnenuduka npo6ooTdopa U MPoOOMOATOTOBKH P aHAIIN3E 00BEKTOB OKPYIKAIOIICH
cpezbl

2. «Cyxue» cnocobbl paznoxenus. CIjiaBieHHE CO UICNIOYHBIMH, KHCIOTHBIMU
TUTABHSIMH.

3. «Mokpsie» cnocoObl paznoxeHus. OOpaboTka MHUHEpaIbHBIMU, OPraHUYECKUMU
KHUCJIOTaMH, BOJHBIMU PACTBOPAMH COJIE U OCHOBAHUU.

4. CneuuanbHble METO/IbI MPOOOMOArOTOBKHU. TepMuueckoe pasiiokeHue,

5. ITuporuaponus u nuponus3. PaznoxeHne ¢ HCIOJIb30BAHUEM HOHUTOB.

6. Paspymienue opraHmdeckux BellecTB (MuHepanu3anusi mpoOsl). «Cyxoe» 030JeHUE
JUI ONpEACNICHUS HEOPraHWYECKHX BEUIECTB B OPraHMYECKUX MaTepuaniax: o30JeHue 0e3
00aBOK, 030JICHHE C JOOABKaMU.

7. «Moxpoe» pasnoKeHue.

8. Murencudukanus mpoIeccoB MOKpPOW MHHEpalIM3allMH: IPOBEACHUE Ipolecca B
ABTOKJIaBaX C TPAJAWIIMOHHBIMHA HCTOYHUKAMHU Harpena, npumMeHeHrne MB—o0irydenust.

9. Vnprpa3Byk. WHaukaTtopbel yIbTpa3ByKa. [Ipumenenue yIbTpa3ByKa B
poOONOAroTOBKe: Y3— AHUCIEPTUPOBAHME, SMYJIbIHMPOBAHUE, KOAryJisilusi, Jierasarus,
BO3/ICIICTBUE HA AIEKTPOXUMUYECKUE U XUMUUECKHE ITPOIECCHI.

10. dotoxummudeckas MmpoOomoAroToBka. OcoOeHHOCTH (HOTOXMMHYCCKHUX PEaKIIHM.
3aKoHbI (POTOXUMHUHU.

11. Omenka »>ddexTuBHOCTH MPOOONMOATOTOBKH. MexaHu3Mm (OTOOKUCICHHS Ha
dorokaranuzaTopax.

12. Hcrounuku yIABTPapHUOIETOBOIO U3JIy4CHMUS. YerpoicTBo JUTS
boTOXMMHUECKONTTPOOOOATOTOBKY (TIOTPYKHBIE, CIIMPANIbHbIE U T.].)

13. IlorpeurHocty onpoOOBaHUS U XUMUYECKOIO aHAJIN3A.

14. CoBpeMeHHbIE METO/Ibl AHAJTUTHUYECKON XMMHH B IPUMEHEHUH K aHAJIU3Y Pa3IHuHbIX
00BEKTOB.

[Tpumep BapuaHTa OMiIeTa KOJJIOKBUYMA (MTOTOBOTO):

Bapuanr 1
1. OcobGennoctu  otbopa  mpod aTMoc¢epHOro BO3/lyXa  JUISI  OMpPEICIICHHS
CYNEPIKOTOKCUKAHTOB.

2. Xapakrepuctuka CBY-usmydeHusi. YCTpoOWCTBA, HCIOJIB3yeMbIC IS  MPOOOTIOITOTOBKH.
Oco0eHHOCTH MUKPOBOJIHOBOM MPOOOMOATOTOBKH 00pa3I[0B C OpraHN4eCKON MaTpuULIeH.

Kpumepuu oyenku no npomesxcymounou ammecmayuu. Buo npomescymounotl
ammecmayuu — 3a4em

Kpurepuu onieHuBaHus pe3yabTaToOB 00ydeHUsS

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 | MPaBUIbHBIN Ha |[IPaBWJIbHBIM,
HE3HAHWE OCHOBHOIO | CYIIECTBEHHAs OCHOBE M3YYEHHBIX |CAaMOCTOSITEIbHBINI,
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 06yqa}oumec;1 MOJIYUYNBIINC Ha KOJUIOKBUYMC OIICHKY OTJIHWYHO,
X0pomo Wik YAOBJICTBOPUTCIILHO

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

— Ipy HEOOXOAMMOCTH MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABISIETCS IOTIOTHUTEIEHOE BPeMs JIsl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI UCIIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pPE3YJIbTaTOB OOyYeHHMs 1O JAUCLUUIUINHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIponiennypa ornieHMBaHUs pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) TMpeIycMaTpUBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMUYCHHUSIM WX 370POBbS U BOCIPHUSATHS
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.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JUIS1 OCBOEHHSI THCIMILTUHBI (MOTYJIsI).
5.1 OcHoBHas JiMTEpaTypa:



1. Hpyros, O.C. IIpoGomoaroroBka B 3KOJOTMYECKOM aHAJIW3€: IPAKTHYECKOE
pykoBoactso / FO.C. Jlpyros, A.A. Pogun. — M.: BUHOM. Jlabopatopus 3Hanuii. —2009.
—855c.

2. Kpucruan, I'. Anamutuueckass xumusi: B 2T. T. 2 / I'. Kpucruan; nep. ¢ anria. 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
uneHTuduKanuu u onpeneneHus BemiecTs / moa pen. JILH. MockBuna. — M.: Akanemus.
—2008. — 575c.

6. AnanuTHYecKas XUMHUs: y4eOHUK IS CTYJeHTOB BY30B B 3T. T. 2 : MeTobl pa3aeineHus
BEIIECTB U rHOpHIHBIe MeTo bl aHanmu3a / o pen. JI.H. MockBuna. — M.: Akagemusi. —
2008. — 300c.

7. OOBEKTHl OKpyXaromed cpeasl W HX aHaMTHYeCKui KoHTpois.//Ilox pex. T.H.
[IlexoBuoBoii; B 2-x Tomax; Kpacnomap, 2007

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

5.2 JlonosiHuTEIbHAS JIMTEPaTypa:

1. Kapmog, }0.A. Metonsl mpo6oor6opa u nmpodomoarotoBku: y4ued. [locodue / HO.A.
Kapnos, A.Il. CaBoctun. — M.: BUHOM. JlaGopatopus 3nanuii. — 2003. — 243c¢

2. Jepddens, K. Craructuka B ananmutuaeckor xumun / K. lephdens; nep. ¢ Hem.

JI.H. IlerpoBoii mox pex. FO.I1. Amnepa. — M.: Mup. — 1994. — 267c.

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

4. Jpyros, }O0.C. AHanu3 3arps3HEHHON NOYBBI M OMNACHBIX OTXOJOB [DJIEKTPOHHBIN
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 3arpsi3HeHUil mpupoaHoit cpens! [Tekcrt] :
500 metomuk : mpaktudeckoe pykoBojcTBo / FO. C. JIpyros, A. A. PoauH. - 2-e¢ u3j.,
noi. u nepepad. - M. : BUHOM. JlaGopatopus 3nanuii, 2009. - 893 c. : un. - (Metozs! B
XUMUH).

I[J'ISI OCBOCHHA OUCHUIUIMHBI WHBAJIWJAMH W JIMIAMU C OrpaHUYCHHBIMHU BO3MOXKHOCTAMHU
3/I0pOBbsSI UIMEIOTCSI U3aHUS B AJIEKTPOHHOM BHUJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb», «YHUBepcuTeTcKas 6ubnroreka onnanu» u «tOpait».

5.3. llepuoauveckue u3IaHusA:

Poccuiickue xxypHansl: «KypHan aHATUTHUECKOW XUMUNY, «3aBOJICKast 1ab0opaTopHsl.
JlnarHoctuka MaTepuajioBy», «AHAIMTUKA U KOHTPOJIbY, pedepatuBHbIe KypHaibl (PXKX)

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

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJIsi OCBOEHUSI JUCIHILIMHBI (MOYJIs1).

1. Dnextponnsiit kaTanor Hayunoii 6ubnuoreku Kyol'y

2. Komrekmmst xypHanoB wusnatenbcrBa Elsevier ma 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 pedepaTHBHAs 0a3a JaHHbBIX, CAUT
WWW.SCOpUS.com

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

VYcrnentHoe 0OcCBOEHHE AUCIUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTyJIEHTa BO BCEX BHJIaX ayJWTOPHBIX 3aHATHI, a TaKXKe IUIAHOMEPHYIO IOBCEIHEBHYIO
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 JISKIIUH,
KOTOPBIA BBI3BIBACT 3aTpPyJHEHUs] i1 TOHMMaHuWs. [lomplTaliTech HAWTH OTBETHl Ha
3aTPYAHUTEIBHBIC BOMPOCHI, UCTIOJIL3YSl PEKOMEHIyeMyIo JuTeparypy. Ecinu camocTosiTenbHO
HE yAalioch pa3o0parbcsi B MaTepuaie, cPopMyIupynTe BOIIPOCH U 0OPAaTUTECH 32 TOMOIIBIO K
IIpenoaaBaTesto Ha KOHCYIbTAllMK WIIH OJMsKalIen JeKIUu.

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 MOJIOKEHUSIMHU UITU CITPABOYHBIMHU
JAaHHBIMHU, O0OOIIUTH PE3yJbTATHl HCCIECIOBAHUNM B BHJIE BHIBOJOB IO palbOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMbIE B METOJIUYECKUX YKa3aHUSX K BHITOJHEHHUIO JIAOOPATOPHBIX
pabor.

B ocBoeHun AuCHMIUIMHBI MHBAIUAAMU M JULAMU C OFPAHUYEHHBIMU BO3MOXXHOCTSIMHU
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 TEXHOJIOTHH.

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 oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO0 NMpoIecca Mo AUCHUIINHEe (MOILYJII0)

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 obOecnieueHuem (I10);
JIOCKOH MEJIOBOM; JIEMOHCTPALIMOHHBIE MaTepHaJIbI
(ycrpoiicTBO st OTOOPBI HPUPOTHBIX BOJ, WHAUKATOPHBIC
TpyOKkH, GuiibTphl) (aya. 425¢)
2. JIaGopaTopHble JlaGoparopusi, YKOMIUIEKTOBAaHHAas  CHEIHAIU3UPOBAHHOM
3aHATHA Mebenpio U 1abopaTOpHBIM 000pYIOBaHUEM (TEXHUYECKUMU
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
dunnsaauu),  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 00ECTICUCHHBIN TOCTYIIOM B DJIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.



http://www.elibrary.ru)/

