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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

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

1.2 3apaun JUCHUIIMHBI

1. PackpbITh TEOPETUUYECKHE U METOI0JIOTUYECKUE OCHOBBI IUCIUILIAHBI.

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

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

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

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

Huctunnuna «[IpoOonoAroToBka B 3KOJIOTHYECKON SKCIEPTHU3E» OTHOCHTCS K YacCTH,
dbopMupyeMoil ydacCTHHKaMU 00pa30BaTeNIbHBIX OTHOMEHUH, bioka 1 "luctummaer (MoxyH)"
y4eOHOro IIaHa MOATOTOBKH OakanaBpoB 1o HanpasieHuio 04.03.01 Xumust; nHGOPMAITMOHHO U
JIOTUYECKH CBSI3aHA CO CIEAYIOUIMMH JAMCLUIIMHAMU: HEOPTaHWYeCcKass XUMHMsI, aHaJIUTHUYECKast
XUMHUSL.

OcBoeHME aHHOM AMCUMILIMHBI HEOOXOAMMO KAk IPEALIECTBYIOIIEE IS TUCLUILUINH
«Xumuyeckas -sKojJorus», «MeToabl 3KO0aHATUTHYECKOTO KOHTPOJS CYNEPTOKCHUKAHTOBY,
«CoBpeMeHHbIE METOIbl AHATUTUYECKOU XUMUN», «METOIbI pa3iesieHus U KOHLIEHTPUPOBAHUS B
AHATUTUYECKON XMMHM» a TakXke psAa APYruxX IUCHUIUIMH N0 BbIOOpY BapHaTHBHOW YacTu
y4eOHOT0 MJIaHa NOAroTOBKU OakanaBpoB 1o HanpasiaeHuio 04.03.01 Xumus.

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

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
obyuaronuxcs npodeccronanbubix komnerennuii (IMK): TTK-1, ITK-3
No Nunexc KoJt 1 HaNMeHOBAHME WNHaukaTopbl TOCTHKEHUS] KOMITETEHLIUH
KOMITET
.11 KOMIIETEHIINHT 3HaeT yMmeer BJIajieeT
EHIUU
1 [K-1 CIOCOOHOCTh OCHOBHbBIE MPOBECTHU BJIAJICTh

BBITIOJTHSATH INPUHUUIIBI U | CONIOCTABIICHHE | HaBBIKAMH

CTaHJapTHBIC CIIOCOOBI CII0c000B MPOBEACHUS

omnepanu 10 | pa3joKEeHUs npobooTOOpa | | Hcclnea0BaHUN

npeiaracMbIM MaTepHuaoB, MpoOOMOATOTOB | U aHAIH3A,

METOAMKaM METO/Ibl K1 00BEKTa | OCHOBAMU
pazneneHus WCTIBITAaHUSL  C | TUTAHUPOBAHUS
KOMIIOHEHTOB | | LIETIbI0 BBIOOpA | IKCIIEPUMEHTA
KOHIICHTPUPOBA | JAJIbHEHIIIETO Y TIPOBEACHUS
HUS MeTo/1a HEOOXOTUMBIX
MUKpPOIIPUMECE | aHAIH3a; pacueToB
W ang uX | IpUMEHSTh
KOJIMYECTBEHHO | COBPEMEHHOE

o0opynoBaHue




No WNunekc KoJl 1 HanMeHOBAHME Nuaukatopel JOCTHKEHUS KOMIIETCHITUU
KOMIIET
.11 KOMIIETEHIIUH 3HaeT ymeer BJajJeeT
CHITNH
ro JUTSt oTbopa
omnpezeneHusi; | npood
OCHOBHEIE OPUPOJHBIX |
CIoCo0bI U | TEXHOT€HHBIX
CXEMBI cpex;
npobootrbopa | oOpabaTkIBaTh
MPUPOJHBIX U | ¥ COMOCTABISATH
TEXHUYECKUX pe3yNIbTaThl
MAaTEPUAIIOB WCIIBITAHUM;
paszpaboTrarb
MOJIXO/T TUTST
BBIOOpaA
ONTHMAJILHOTO
Opu  JaHHBIX
YCIIOBUSAX
MeToaa
aHay3a C
LENbI0
MTOBBIIICHUS
TOYHOCTH u
YyYBCTBUTEIHHO
CTH
onpeesIeHus
4 [1K-3 CIOCOOEH MPOBOAMTH | TEOPETUYECKUE | UCTIOIB30BaTh | HaBBIKAMU
pabory mo | u 3HAHUS B | CAMOCTOSITENIbH
ONTUMM3AIIH MeToJIoNIoThYe | 00JacTu Or0  OCBOCHUS
CYIIECTBYIOIINX CKH€ OCHOBBHI | COBPEMEHHBIX | HOBBIX 3HAHUI
METOJIOB M METOJUK | JUCIHUIUIUHBI, | METOJOB U
aHajam3a BEIIIECTB, | 3HATH MpoOOMOArOTOB | MTpodecCHoHa-
MaTepuasos, HaIpaBlIEHUS KU JUISL | THHOM
MPOTYKITHH C | pa3BUTHUSA UCCJICJIOBAHUS | apryMEHTAIU!
HCIIOJIb30BaHNEM COBPEMEHHBIX | 0OBEKTOB
TEOPETUICCKHIX croco0oB CIIOXKHOM
3HAHUU U | TPOOOIOATOTOB | MaTPHIIBI,
MPAKTUICCKIX KH OOBEKTOB C | BKJIFOYAs "
HAaBBIKOB B 00JAacTH | pa3nuYHON 00BEKTHI
AHAJIMTUYECKON MaTpuuen OKpY’Karolen
XUMUHU Cpensl

2. CTpyKTYypa ¥ colep:KaHue TUCHUILINHBI.

2.1 Pacnpenesnenue TPy10€éMKOCTH JMCHMILJIMHBI 110 BUaM padoT.

OOm1ast Tpy10EMKOCTh JUCIUTUIMHBI COCTABISIET 6 3a4.e11. (216 gacoB), ux pacnpeneneHue
10 BUJIaM Pa0OT MPEICTaBICHO B TAOIHIIE.

| Buz ydeGHOM paboTEI | Beero | CemecTpsl




4acoB (dacer)

4 5
KonTakTHasi pabora, B TOM 4yHcJI€:
AyIUTOpHBIE 3aHATHS (BCEro) 118 54 68
3aHsATHs IEKIMOHHOTO THIA 32 16 16 — —
JlabopaTopHbIe 3aHATHS 86 34 52 — —
3aHATUSA CEMUHAPCKOTO TUIA (CEMUHAPHI, MPAKTUUYECKUE
3aHSATHS) - - - - -
HNHas koHTaKTHAs padoTa
Kontpoisb camocrostensHOM padotsl (KCP) 4 2 2 — —
ITpomexyrounas arrectanms (MKP) 0,5 0,2 0,3 - -

CamocrosiTesibHasi padoTa, B TOM YHCJIe

KypcoBas pabota — - — — _

ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuaa 24 5 19 — —

BrinonHenue MHIMBUYa IbHBIX 33aHUN (TIOJrOTOBKA

. . 25 6 19 — -
COOOIICHUH, Tpe3eHTaINH)
Pedepar — — — — —
[ToaroTroBKa K TEKyIIeMy KOHTPOJTIO 8,8 8,8 - — —
KonTpoJub:
IToaroroBka K 9K3aMeHy — | 35,7
OO0mas Tpy10eMKOCTh yac. 180 72 | 108 — —
B TOM YK CJIie KOHTAKTHASA 1285 | 56.2 | 72.3
pabora
3a4. ell. 5 2 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.
Pa3nens! (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 4 U 5 cemecTpax




KomnuectBo yacos
Bueaynu-
AynuTtopHast
Ne Haumenosanue pasenos (Tem) Beero paboTa 5216)}0122
J |13 | JIP | CPC
1 2 3 4 5 6 7
4 cemecTp
1 Bunbr npo6. O6mue TpedoBanus K 0TOOPY U 8 5 4 5
" |koHCepBanmu npod.
OcobenHoct 0TOOpa MPOO 0OOBEKTOB OKPYKAFOIICH
2.  |cpenbl (aTMOC(EepHOTO BO3AYyXa, TPUPOIHBIX BOJ, 26 12 4 10
TIOYB)
3 OcobenHocTH 0TOOPA MUIIEBHIX MPOTYKTOB. 358 | 4 28 38
OcobenHoctn oTOOpa 6GHOMPOO
5 cemecTp
4 OO01mure BOpoChl METOIOB pasiiokeHus. CIocoObI 8.8 2 4 28
pa3JI0KEHUs BEIIECTB
5 Crioco0sI pa3ioKeHus: 00pas3IoB ¢ UCTIOIL30BAHUEM 32 4 12 16
MPOIIECCOB OKUCIICHHS] M BOCCTAHOBIICHUS
6. I/IHTericn(bHKaum{ HpO6OHOIIFOTOPKH o/t 26 6 8 12
BO3JICIICTBIEM (PU3NYECKUX TOJIeH
OO0m1as XxapakTepucTUKa METOJIOB PA3ICICHUS 1
7.  |KOHLIEHTPUPOBAHHUS, UCIIOJIb3yEMbIX MIPH MIPOBEICHUU 23 4 4 15
IpOOONOATOTOBKH OOBEKTOB OKPYKAIOIIEN CPE/Ibl
8.  |Opranm3anus nMpoBeACHUS UCTIBITAHUI 14 2 10 2
Hmoeo no oucyuniune: 173,6 | 36 74 63,6

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3ieoB (TeM) TUCHUTIHHBI:
2.3.1 3aHATHA JIEKIMOHHOI0 THIIA.

CoBpeMeHHbIe CTTOCOOBI POO0OTOOPA.

Metoasl oTO0pa TPOO MPUPOIHBIX BOI U
aTMOC(EepHBIX 0CaIKOB, TUTHEBOM BOJIBI, CTOUYHBIX
Boa. CTpykTypa ¥ OCHOBHOE COJEp)KaHHUE
HOPMATUBHBIX JOKYMEHTOB, PETJIAMEHTHPYIOIINX
po6ooTOOP BOA U aTMOC(EPHBIX OCATKOB.

OcoOenHoctu 0T60pa nMpod MOYB M JOHHBIX
OTJIOKEHH.

dopma
HaumenoBanwue pa3nena
No (temb) Copepxanue pazzena (TeMbl) TEKYIIETOo
KOHTPOJIS
1 2 3 4
1..Bunesr po0. O6mme|Buast  mpo06. CrocoObl  cokpaieHus —mpod KP1
TpeboBaHUsT K OTOOpPY H|chITydnx wmaTtepuanoB. OOmue TpeOoBaHUS K
KOHCEpBaIluK Mpoo. 0TOOpY U KOHCEPBAIIMU MTPOO
2.|0cobennocTtu oT60pa mpod OOmme  momoxkeHuss  orbopa  mpoO KP1
00BEKTOB  OKpY»Karoiiei|aTMochepHOTo BO3/IyXa. Ot60p po6
cpezbl (atmocepHoro|armocepHoro  Bo3dayxa NS ONpeAeieHUs
BO3/yXa, TMPUPOJHBIX BOI,|CYIIEPIKOTOKCHKAaHTOB. OTOop mpob®  mpwm
MOYB) AHATUTUYECKOM KOHTpOJIE BBIOPOCOB.




.|OcobeHHOCTH
[HILIEBBIX
OcobeHHoCcTH
Oomorpo6

otbopa
MPOYKTOB.
otbopa

[Ipo600TOOP pACTUTENBHBIX W OMOJOTHYECKHUX
MaTepUasoB, MUIIEBLIX MPOAYKTOB. KoHcepBarus
1 0COOCHHOCTH XpaHEHHUS Mpoo

K1

.|O61mme BOmpocsl METOI0B
paznoxxkenusi. CriocoObl
Pa3JIoKEHUS BEIECTB

OO61mue BOIpOChl METOJIOB pa3yiokeHus. TexHuka
pasnokeHust (pasyioKeHUE HarpeBaHUEM B Trase,
pacTBOpEHHE B KHUIKOCTIX,  Pa3JIOKECHHE
CILIAaBJICHUS. Marepuansl Uil  HU3TOTOBJICHUS
XUMHYECKOM MOCY/IbI.

HcTouHMKHM TOTpEeIHOCTEN IpU  Pa3JIOKECHUHU
BCIIIECTB. Yckopenue Pa3JIOKEHUS,
aBTOMAaTH3allHs

Paznoxkenue BemeCTB C y4yacTHEM XHUMHYECKHX
peakuuii 0e3 HM3MEHEHHsI CTCTICHH OKHCICHUS
JJIeMeHTOB. PasjokeHne ¢ HMCIOJIb30BaHHEM
KOMILIEKCOOOPA3yIOIIMX BEHIECTB W HMOHUTOB.
Paznoxxenune MUHEPATbHBIMU KHCJIOTaMHU.
Cnnasnenue. Pacmennenue dbepmMeHTaMu.
[Iuporunponns. Pasnoxenue meronom Jloypenca
CMmuta

KP2

.|Crioco6s1 pa3znoxxkeHus
00pasIioB C
UCIIOJIb30BaHUEM
MPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHUS

Mertonbl pasIoKeHUs OKHCIICHUEM.
Okucienre KUCIOpoaoM U 030HOM. OKHuCICHHUE
a30THOM KUCJIOTOM U oKcuaaMu a3ota. OkucieHue
CEpPHOM KHCIIOTOM, CMECBHIO a30THOM M CEpHOM
KHUCJIOT, XJIOPHOBAaTOM KHUCIOTOM M XJiopaTamu,
XJIOpPHOM KHCH0TOH. OCOOEHHOCTH KHUCIOTHOTO
pa3oKeHusl MHILEBBIX NPOAYKTOB. OKHCIEHHE
MEPOKCUIOM BOAOPOAA, TEPOKCOAUCYIb(HATOM,
MEPOKCOKHCIOTAMH. DIEKTPOXUMHUECKOE
OKHCJICHUE. OcoOenHoctu aBTOKJIaBHOM
pOOONOArOTOBKY MHUILEBBIX MPOIYKTOB.

Metonbl  pa3ioKEeHHsT ~ BOCCTAHOBJICHHEM.
BoccraHoBneHre BOAOPOAOM WM aMMHAKOM,
yriaepoaoM, — Metauiamu.  Jlpyrme  MeToabl
pa3loKeHUs] BOCCTAHOBJIEHUEM

KP2

.| MaTencuduxanms
MPOOOMOATOTOBKH O/
BO3/ICIICTBHEM (PU3NYECKUX
nmojeu

dusnyeckue METOBI pa3I0KEHHUS.
Tepmuueckoe pa3oXKeHHE. Pasnoxxenne
OpPraHMYECKUX COETUHEHUI UCKPOBBIM Pa3psiioM.
[1na3meHHas 1ecTpyKuus.

VabpTpa3Byk, Kak (hakTop HHTEHCHU(DUKAIMH
nporecca mpodonoArotoBku. Crenuduueckue
0COOEHHOCTH yJbTpa3Byka. DP(HEeKT KaBUTAIUH.
OCoOeHHOCTH TPOTEKAHUS XUMUYECKUX PeaKIfi
B yJAbTpa3ByKoBoM mnose. McmouHukmnY3-
U3ITy4YEHUs. [Ipumenenue yAbTpa3ByKa:
yCKOpeHHe MaccooOMeHa, BO3JEWCTBHE Ha
NEKTPOXUMHUYECKUE M XHMHUYECKHE IPOLECCHI,
Jerazanmsi  KUAKOCTEH,  JTUCIEeprupoBaHuE,
KpHUCTaJTU3aIHs, CBapKa, MTOBEPXHOCTHAs
00paboTKa pa3IMYHBIX MAaTEPUATIOB.

®otonmu3. OcobeHHOCTH (HOTOXUMHUUECKUX
peakuuid.  3akoHel  ¢dotoxumuu.  OneHka

K2




3¢ dexTuBHOCTH TPOOOMOATOTOBKH. MeXaHu3M
(doTookucIeHUs Ha ¢doTokaTamu3aTOpax.
Uctounnku Y@ — wmznydenus. YcTrpolcTBa s
(doroxumuueckoil mpodonoAroToBku. PoTonus,
KaK SKCIIPECC-METO/l MPOOOMOATOTOBKU KUIKUX
MUIIEBBIX MPOIYKTOB K aHATU3Y.

CBY-uznyuyenue - Kak daktop
MHTCHCU(UKAITIH POOONIOTOTOBKH.
Xapakrepuctuka CBY-uznydeHus. YcTpoiicTsa,
UCIOJIb3YEMBIE IS pOOOIOATOTOBKH.
OcobenHoctr MUKPOBOJHOBOM

MPOOOMOATOTOBKM OOBEKTOB C OPraHHYECKOM
MAaTpHUIIEH.

7.|0O0wmas xapakrepuctuka  |XKugkocTtHast DKCTpaAKIUS. Teepnodaznas K2
METO/I0B Pa3JIeJIEHUs U skcTpakuusa.  Cepxkputudeckas  QuirouHast
KOHIICHTPUPOBAHUS, sKcTpakuus. Pa3nenenue ¢ noMomibo MeMOpaH u
UCIIOJIb3YEMBIX IIPH ekTpodopesa. YnapupaHue U AUCTHILISLNSA.
IPOBEICHUHT
IpoOOIOATrOTOBKU
00BEKTOB OKpY’KarOLEH
cpeabl
8. Opranu3zanus IIPOBEACHUSA UCIIBITaHUM. K2
PazpaGoTka mporpaMM M METOAMK HCHBITAHUH.
COop, oOpaboTka W aHaIW3 MAaTepPUAJIOB
UCIBITAaHUH. ComnocraBneHue  pe3ysbTaToOB
WCTIBITAHUN C HAOIIOJCHUSMHU B SKCILTyaTallWH.
Opranuzanus nposenenus |Kiaccudukanus ucnbiTarenbHoON nHpOpMaMU U
UCTIBITAaHUI 0aHKM  JaHHBIX  PE3YJIbTaTOB  HCIIBITAHUIA.
ATTecTalnsi UCHBITATEILHOTO OOOPYAOBaHUS U
aKKpEeIUTAIHs HCIBITATEIbHBIX MOJPa3/IeICHUI.
Cucrema roCyJIapCTBEHHBIX UCTIBITAHUH.
OcHoBHbIE TpeOoBaHUs K OTYETHOU
JOKYMEHTAIlU!
2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.
dopma
Ne Hanverosare Temaruka NpakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYLIETO
pasznena (Tembl)
KOHTPOJIS
1 2 3 4
1. 3aHATHS] CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHbBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®dopma
Ne HanmenoBaHue 1a00paTopHBIX paboT TEKYILETO
KOHTPOJIS
1 3 4
1. |IlpoBeaenue oTdopa mpob noys. [loaroToBka 0Opas3oB K aHAIH3Y. Oruer o
1abopaTopHOit
pabore




2. |llpoBenenue ord6opa mpoO mpuponaHoi Boasl. [loxroroBka oOpasmoB k|  Otuer mo
aHaIu3Yy. 1abopaTopHOii
pabore
3. |Pa3meneHue cMecu TBEpABIX KOMIIOHEHTOB Otuer o
nabopaTopHOI
pabote
4. |Pa3zpaboTka cxeMbl NMPOBEACHHUS «CYXOH» MHMHepanu3aluu Ha mpumepe|  Otder no
MUIIEBOrO MPOIYKTa n1abopaTopHOii
pabore
5. |Pa3paboTka cxeMbl IpOBEACHUS «MOKPOW» MUHEpaau3auuu Ha npumepe|  OTtuer no
MUIIEBOTO MPOAYKTA nabopaTtopHoi
pabote
6. |OxucneHune opraHM4YecKux BemecTB mo meroay Keempnans (Ha mpumepe|  Otuer o
Pa3IIOKEHHUS ChIpa). 1abopaTopHOii
pabore
7. |Poss mpoGomonaroroBku npu omnpeznencuuu conepxkanus Fe (I11) u Feosw|  Otuer mo
B IIPUPOJIHOM BOJIE nabopaTtopHoi
pabore
8. [Posib mpoOOMOATOTOBKH TPH OMpPEIeIeHUH 00LIero coepkanus xeneza B|  OTuer no
MUIIEBBIX MPOAYKTaX (Ha MprMepe OesIoro u KpaCHOTO BUHA). nabopaTopHO
pabore
9. |CBY-u3nyuenue — Kak Qaktop wuHTeHCcH(uUKamus  mpouecca|  OTtuer mo
POOOIOATOTOBKH MUIIEBBIX MPOJYKTOB. 1a00paTOPHOM
pabore
10. |[TpoGormoaroToBKa MUIIEBBIX MPOIYKTOB C HMCIOJB30BaHUEM aKkTUBHBIX|  OTuer mo
aBTOKJIABOB C OJJHO- U ABYX-KaMEPHOW pEaKIHOHHOW EMKOCTBIO nabopaTtopHoi
pabore
11. |V ®-ob6nyuenue - kak GpakTop MHTEHCU(]PUKAIIMK B MPOOOIOATOTOBKE BO/I. Otuer no
nabopaTopHOi
pabote
12.|Omnpenenenue oOmEero cojaepikaHus jxkene3a B BHHaX. CTaTUCTHYECKas Ortuer 110
00paboTKa pe3yJIbTaTOB UCIIBITAHUH. nabopaTtopHoi
pabore
13. |BausiHue MpaBUIBHOCTH BBIOJIHCHUS MPOOOOTOOpPa HA pPe3yibTaThl Otuer no
ananmsa (Ha TPUMEPE OINpPEJNEIEHHs PACTBOPEHHOrO KHUCJIOpoaa B| J1a00OpaTopHOi
MPUPOIHOM BOJIE) pabore
14. |Pa3paboTka cXeMbl aHaJIu3a MUILEBBIX MPOAYKTOB (Ha MpPUMEpPE OJIHOTO Otuer o
BUJA IO BBEIOOPY CTY/IEHTA) n1abopaTopHOii
pabore

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

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHnue KypcoBbIX paboT HE MPETyCMOTPEHO.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHUIIHHE (MOIYJII0)

No

Bung CPC

[Tepedyenn yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCITUTIITAHBI
T10 BBITIOJTHEHUIO CAMOCTOSITEIFHON pabOThI




1 2

3

1 |IIpopabGoTka y4eOHOTO
(TeopeTnyeckoro)
Marepuaia

[roniko T.I'., Boponosa O.b., Hukonaea H.A., Konmuna
JLx. H. IIpo6ooT6op 1 mpoOOmOAroTOBKA B XUMHUECKOM
ananu3se. Yacte 1./ KpacHonap: M3marenbcko-
nonurpaduueckuii nentp Kyol'y, 2014, 346 c.

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

OOBEKTHl OKPYKAIOIIEH Cpelibl U UX aHATUTUYECKUI KOHTPOJIb
B 2-x Tomax / mox pexa. T.H. IllexosmnoBoii. . — Kpacuonap: Aprt-
Odwuc. — 2007

Meroanueckue peKOMEHAALMHU K OpraHUu3alyy ayAUTOPHON U
BHEAyIUTOPHOI (CaMOCTOSATENBHON) paOOThI CTYIEHTOB:
metoamueckue ykaszanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

2 |BrimonneHue
WHIMBUTYIbHBIX
pacueTHBIX 3aJaHHH U
MOJTOTOBKA K TEKYIIEMY
KOHTPOJIIO

[roniko T.I"., Boponosa O.b., Hukonaesa H.A., Konmmuna
Jx.H. IIpo60ooT0op 1 mpoOonoAroTroBKa B XUMHYECKOM
ananuze. Yacts 1./ Kpacnonap: Usnarenncko-
nosurpaguueckuit nentp Kyol'v, 2014, 346 c.

[roniko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6ooT6op u
POOOIOArOTOBKA B XUMUYECKOM aHanu3e. Yacts 2. /
Kpacnonap: Uznarenscko-nonurpaduaeckuii nentp Kyol'V,
2014, 114 c.

OOBEKTHI OKPYKAIOIIEH Cpelibl U UX aHATUTUYECKUI KOHTPOIIh
B 2-x Tomax / nmox pea. T.H. Illexosmosoii. . — Kpacnomap: Apt-
Oduc. — 2007

MeTtoauueckre peKOMEeH1allii K OpraHu3aliy ayIuTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENbHON) pabOThI CTYIEHTOB:
Metonudeckue ykasanus / coct. T.I1. Ctopoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacunogap: KyGanckwuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.
JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIEHTA

o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.




B cootBerctBum ¢ TpedoBanusmu GI'OC BO peanuszaiys KOMIETEHTHOCTHOTO MOAX0/1a
IpeaycMaTpuBaeT MCIOJIb30BaHUE B Y4eOHOM IpOLIECCe aKTHBHBIX U HMHTEPAKTUBHBIX (HOpM
MPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHHs MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSITeIbHOCTHOTO TOAXO0Ja M TOATAHOrO (POPMUPOBAHMS YMCTBEHHBIX AEWUCTBHUM. Jleknuu u
1a00paTOPHBIE 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO Y CTYI€HTOB 0a30BBIX 3HAHUH, OCHOBHBIX
MBICIIUTENIBHBIX ONEpaluii, pa3BUTHIO JIOTUKU. JIEKIIMM HOCAT MOTHBALlMOHHO-TI03HABATEIbHBIN
XapakTep; J1abopaTOpHbIE 3aHATHS SBISIOTCS CAMOCTOSTEIbHBIMH M HMEIT IPOOJIEeMHO-
NOUCKOBBIA XapakTep. [Ipy BBINOIHEHHWH J1TA0OPATOPHBIX pabOT peanu3yercss TBOpUYECKas
JeSITeIbHOCTh CTYJEHTA, PAa3BUBAETCSI KOMMYHUKATUBHAs CIIOCOOHOCTb, Pa3BUBAIOTCS HaBBIKU
apryMEHTHPOBAHHO BBIPA)KaTh CBOM MBICIIM M HABBIKH SKCIIEPUMEHTAIBHON pabOTHI.

Jns noBbimieHust 3((EKTUBHOCTH Y4eOHOrO Ipoliecca MCIOJIb3YIOTCS CIELYyOLHe
o0Opa3oBaTeNbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbIC HA
(dopMHpOBaHHE CHCTEMBbl 3HAHWH, 3allOMUHAHHWE M CBOOOJHOE ONEPHUPOBAHHE HMM; METOJ
IpOOJIEMHOTO W3JI0XKEHUSI Marepuana. [l yCIemIHOro OCBOEHHUS AUCLMIUIMHBL CTYJIEHTam
HE00XO0/IMMO OBJIQJIETh HaBBIKAMU MPOBEJIEHHs MOMCKa HEOOXOAMMOM HayyHOU MH(pOpMaLuu B
dongax 6ubmmoreku. s 3aKperieHHs MOJTyYSHHBIX TEOPETUYECKUX 3HAHWHA U MPAKTUYECKUX
HaBBIKOB U C L1€JIbI0 MPO(ECCHOHANBHON OpUEHTALUN IPEAYCMOTPEHBI CEMUHAPBI-IKCKYPCUH Ha
HOPENIPUATHIX TOPOJa.

IIpu BbInosHEHNH 1a00PaTOPHBIX pabOT U BO BPEMsI CAMOCTOSTENbHOM pabOThI CTYIEHThI
IPOBOIAT Pa300p MPAKTUYECKHX 3aJad KaK CaMOCTOSTENbHO, TaK M PEIIAloT IMPOOJIEMHBIE
CUTYallMU B COCTAaBE MaJIbIX IPYIIII.

JInsi MHBAIMIOB M JIMI[ C OIPAHUYEHHBIMU BO3MOXKHOCTSMM 3/10POBBSI PEATIU3YIOTCS
UHIUBUYalIbHbIE ~ 00pa3oBaTelIbHbIE  TEXHOJIOTUH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
MHAUBUAYAIM3UPOBATh COJEPKAHUE, METOAbl U TEMIbl y4eOHOW JeATeNbHOCTH HWHBAINJA,
BHOCUTb BOBpEMsI HE00XO0IUMbIE KOPPEKTUBBI, KaK B JAEATEIbHOCTb CTYJCHTAa-UHBAINAA, TaK U B
JIeATEIbHOCTD IIPETOAaBATEIIS.

JUid JMI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbsl IIPELYCMOTPEHA OPraHU3aLMs
KOHCYJIBTAIIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

Cemectp Bupn 3ansatui Hcnonbs3yemple HHTEPAKTUBHBIE KomnuecTtBo
o0pa3oBaTeNbHbIE TEXHOIOTHU 4acoB
3 TP Becenpl, pa3dop cutyauuii, pazoop TBOpUECKHX 18
3a/laHui, paboTa B MaJIbIX Ipynmnax
4 TP becenpl, pa3dop cutyauuii, pazoop TBOPUECKHX 29
3aJlaHui, paboTa B MaJIbIX Ipynmnax
Hmoeo 40

4. OueHoYHbIE CPeICTBA /ISl TEKYIEr0o KOHTPOJIS YCIIeBAeMOCTH M ITPOMEKYTOYHOI
aTTeCcTalNU.

4.1 ®oHja OLIEHOYHBIX CPEICTB /ISl MPOBEIeHHs TEKYIIero KOHTPOJIA.

[Tpu 3amure mabopaTOpHBIX pabOT MpEmnoAaBaTeNb MPOBOAUT WHAWBUAYAIBHYIO WU
rpynmnoByro Oecedy IO Teopuu MpoOOOTOOpa M MPOOOMOATOTOBKM OOBEKTOB aHAIN3a,
paccMaTpuBaeMbIX B COOTBETCTBYIOIIEH JabopaTopHOI padoTe.

[TpumepHBIii mepeyeHb BOMPOCOB, 00CYKAAEMBIX IPHU 3aIUTaX JJAOOPATOPHBIX paboT, U
JUISl TIOITOTOBKHU K KOHTPOJIbHOU pabore 1:

1. Bunasi npod.

Crioco6sI cokpanieHust Ipod CHIMTYYHX MaTepPHAJIOB.

O61ue TpeboBaHUs K OTOOPY M KOHCEpBALIUU MPOo0.

OO6mwme monoxxeHust orobopa mpod aTMochEepHOTo BO3TyXa.

OT16op npo6 aTMochepHOro Bo3ayXa Al ONpeeseHHs! CylepIKOTOKCUKAHTOB.

ok~ wn



OT60p TPOO NP AHATUTUYECKOM KOHTPOJIE BHIOPOCOB.

CoBpemenHbIe crtocoObl Mpo6ooTdopa aTMochepHOro Bo3ayxa.

Mertoab! oTO0Opa Mpod MPUPOIHBIX BOJ.

Mertoab! oTOopa mpod aTMOC(HEpPHBIX OCATKOB.

10. Metoab! oTO0Opa MpoO MUTHEBOI BOJIBI.

11. Metoabl otO0opa MpoO CTOYHBIX BOJ.

12. Ctpyxrypa u OCHOBHOE coJepKaHue HOPMAaTUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMHUX TPOO600TO0p BOJ U aTMOC(HEPHBIX OCATKOB.

13. OcobennocTr 0TO6Opa MPOO MOYB U TOHHBIX OTIOKCHU.

© o~

[Ipumep BapmaHTa KOHTPOJIBHOU paboTHI 1
Bapwuant 1

1. Ot6op mpo0® mpu aHAIUTHUYECKOM KOHTPOJE BHIOPOCOB (0TOOpP MpOO M3 MCTOYHMKA
3arpsI3HEHU)

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

[TpumMepHBIii IepedeHb BOMPOCOB, 00CYKTAEMBIX IIPU 3alIUTaX JJAOOPATOPHBIX paboT, U
JUISl TIOATOTOBKU K KOHTPOJIBHOM padoTe 2
1. OO6mue nonaoKeHus U Kiaccu(uKanus METOI0B PA3I0KEHHUS.

2. TexHHKa pa3oKEHUs: pa3jOKEHUE HArpeBaHUEM B ra3e, pPACTBOPEHHUE B
JKUJKOCTSAX, Pa3JIOKEHUE CIUIABIICHHEM M Ap. Marepuansl I HM3TOTOBJICHUS XHMHYECKOU
IIOCY/IbI.

3. M cTOYHMKHY ITOTPENIHOCTEN IIPU Pa3I0KEHUH BEILIECTB.

4. PaznoxeHue BeEeCTB ¢ yUaCTMEM XMMHUYECKUX peakiuii 0e3 U3MEeHEHHs! CTEeNeHH

OKHCJICHHMS 3JIEMEHTOB. Pa3iokeHue ¢ HCIIOJIb30BaHHUEM KOMHJIGKCOO6P3.3YIOHII/IX BCIICCTB H
HOHHUTOB.

S, PaznoxxeHne MuHepanbHbIMUA KHCJIOTAMHU.

6. Pa3nosxeHne opraHMueCcKUMU KHCIOTaMHU.

1. CruiaBiieHHE€ W CIEKaHHWe, KakK Crnoco0 MpoOOMOArOTOBKH MPOO € pa3IU4HON
MaTpHULIEH.

8. Pacmerienne gpepmertamu.

9. Metonapl pasnoxeHus okuciaeHueM. OKUCIEHNE KUCIOPOJOM U O30HOM.

10. OxucneHne a30THOM KMCIOTON M OKCHJIaMH a30Ta.

11. OKHCIIeHHE CEepHON KHUCIOTOW, CMEChIO a30THOW U CEPHOM KHUCIOT, XJIOPHOBATOU
KHMCJIOTOM M XJI0paTaMH, XJIOPHON KHCIIOTOM.

12, OcobeHHOCTH KMCIIOTHOTO Pa3jIoKEeHUs MUILIEBBIX TPOAYKTOB.

13. OcobeHHOCTH pa3I0KEHUS THUIIEBBIX TPOIYKTOB — OKHCIEHHE MEPOKCHIOM
BOJIOPO/1a, TEPOKCOIUCYITb(PATOM, IEPOKCOKHCIOTAMH.

14,  DnekTpoXMMHUYECKOE OKHCIEHUE OpPraHMYeCKON MaTpullbl MPUPOIHBIX BOJA IS
LeJIeH ONPEENIEHUSI TOKCUUHBIX 3JIEMEHTOB.

15. OcobeHHOCTH aBTOKJIaBHOM MPOOOMOATrOTOBKH MUILEBBIX MPOYKTOB.

16. Meronpl pa3nokeHUs BOCCTAHOBJICHHEM. BocCCTaHOBIEHHE BOAOPOAOM WIH

aMMHUaKoM, YIJepoAoM, MeTajulaMu. Jlpyrue MeTo/ bl pa3iokKeHHUs] BOCCTAHOBIIEHUEM.

[Tpumep BapmaHTa KOHTPOJIBHOU PaOOTHI 2

Bapuanr 1

1. Munepanu3zanuss MaTpuilbl 00pa3loB OKHUCICHHEM CEPHOM KHCIOTOM, CMEChIO
A30THOM U CEPHOU KUCIIOT, XJIOPHOBATOM KUCJIOTOW U XJIOpaTaMu, XJIOPHOM KUCIOTOM.

2. Metoapl pa3yioxKEHUs] BOCCTAHOBJICHUEM. BOCCTaHOBIIEHHE BOJOPOJOM WU
aMMHMaKOM, YIJIEPOJOM, METAJIJIAMH.



Kpumepuu evicmasnenuss oyenox npu nposedenuu mexyuje2o0 KOHMpOJs YCneeaemMocmu —
KOHMPOIbHOLU pabombi.:
OYyeHKa «omauyHo». TIYOOKHE MCUEpPIIBIBAIOLIME 3HAHUS MaTepuana, JOTHYECKU

MIOCJICIOBATENbHBIC, TIOJIHBIC, IPAaBHJIbHBIE W KOHKPETHBIC OTBETHI HAa BOINPOCHI OwWIiIeTa;
UCTIOJIb30BaHUE B HEOOXOIMMOW MEpe B OTBETaX TEPMUHOJIOTHH TUCIMIUIMHBI, IPEIICTaBICHHON
B PEKOMEH]IyeMbIX Y4eOHBIX MTOCOOHSX M JOMOJHUTEIBHOMN TUTEepaType;

OYeHKa  «xopowioy: TBEPAbIE H  JIOCTaTOYHO IIOJIHBIE 3HAHUS  Marepuaia,
MOCJICAOBATCIILHBIC, IMTPAaBUJIbHBIC, KOHKPCTHBIC OTBCTHI HA IMTOCTABJIICHHBIC BOIIPOCHI, MOT'YT 6BITB
AO0MMYIICHbBI HECYHICCTBCHHBIC HCAOYCTHI B OTBCTAX W HE3HAYUTCIIBHBIC HAPYUICHUA JIOTHKHU
U3JI0KCHUSI MaTepHaa,

OYeHKa «)y0061emeopumenbHo»:; 3HaHUE U TOHMMaHUE OCHOBHBIX MaTepualla, HaJIu4yue
HECYIIECTBCHHBIX OmMUOOK (HEe Oosiee 50%) mpu HECTIOCOOHOCTH WX TOCJIEIOBATEIILHOTO U
JIOTHYECKOTO U3JI0KCHHUS, BBI3BIBACT 3aTPYAHEHUE UCIIOIB30BAaHHE TEPMUHOIOTUN JUCIUTLIAHBI,

OYeHKAa  «HeyOOoB8lem8opumenbHo»: HENOHUMaHUe CYIIHOCTH BOIPOCOB, TIpyObIe
CYIICCTBEHHBIC OIIMOKKM B OTBETE, OTCYTCTBHE CHOCOOHOCTH K IHCHMEHHOMY H3JI0KECHUIO
Marepuaa.

4.2 ®oHJI OLIEeHOYHBIX CPE/ICTB /Il MPOBEAeHUs MPOMEKYTOUHOI aTTeCcTAIlUH.
KonnokBuyM IpoBOAWTCS ISl NTOTOBOM OLIEHKH 3HAHUH 110 JUCLUIUIMHE.
[IpumepHBIii IepeueHb BOMPOCOB Ui MOATOTOBKU K Konokeuymy 1 (3 cemecmp):
Buas po0.
CriocoOblI cokpariieHust Ipoo ChIMYYHX MaTEpUaoB.
OO6mre TpeboBaHUs K OTOOPY U KOHCEpBAUU 1po0.
OO6mmue noyoxxeHus: oToopa mpod aTMOCPEepHOTO BO3AYXA.
OT16op npo6 aTMocdepHOro Bo3ayXa A ONpeesIeHHs! CylIepIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemeHHbIe crtocoObl Tpo6ooTOOpa aTMOc(hepHOro Bo3ayxa.
Mertoabl oTOOpa Mpod NPUPOIHBIX BOJ.
Mertoab! oTO0pa npod aTMOChEpPHBIX OCATKOB.
. Meronbl otOopa Mmpod MUTHEBON BOJBI.
. Meronbl oTO0pa Mpod CTOYHBIX BOJ.
. CtpykTypa u OCHOBHOE cojiep>kaHue HOPMAaTUBHBIX JOKYMEHTOB,
periIaMeHTHPYOUMX TPoO00TOOP BOJ M aTMOC(HEPHBIX OCATKOB.
13. Ocobennoctu oT60Opa Mpod MOYB M JOHHBIX OTJIOKEHUI.
14. TIpoGooTOOp pacTUTENIBHBIX MAaTEPUATIOB.
15. KoHcepBatius 1 0cOOEHHOCTH XpaHEHUs MPoO pacTUTEIbHBIX MaTepUaIIOB.
16. ITpo600TOOP OMOIOTHUECKUX MATEPHAIIOB.
17. KoHcepBatiust 1 0COOEHHOCTH XpaHEeHUs MPoO OMOJIOTHYECKUX MaTEepPHUaJIOB.
18. [Tpo600TOOP MUTIEBHIX POTYKTOB.
19. KoncepBanust 1 0COOEHHOCTH XpaHEHHS TPOO MUIIEBIX MPOTYKTOB.

©WooN A WNE
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Konnoxeuym 2 mpoBOIUTCS IUTsl HTOTOBOW OIICHKH 3HAHWH MO pa3zelry MpoOOIoIroToBKa
B XUMUYECKOM aHaju3ze (4 cemectp).

1. Cneuuduka mpoboordopa u MpoOOMOATOTOBKU MU aHAIIN3Ee 0OBEKTOB OKpYKaroIIeh
cpensl

2. «Cyxwuey croco6s! paznoxenus. CriiaBieHHe CO ETOYHBIMU, KUCIOTHBIMH TIaBHSMHU.

3. «Mokpsie» cnocoObl paznoxkeHus. OOpaOoTka MHHEpaIbHBIMU, OPraHUYECKUMU
KHCIIOTaMH, BOJIHBIMH PaCTBOPaMH COJICH U OCHOBaHUM.



4. CrierpnanibHble METOJIBI TPOOONOATOTOBKU. TepMHuyeckoe pasioxKeHue,

5. Iluporuaponus u nuponus. Paznoxenre ¢ UCHOJb30BAHUEM HOHUTOB.

6. Pa3pymienne opraHinuecKux BemecTs (MUHEpanu3amus npoosl). «Cyxoe» 030JeHHe IS
orpezieNieHUs HEOPTraHWYECKUX BEUIECTB B OpPraHMUYECKUX MaTepualiax: o30jieHne 0e3 100aBok,
030JICHHE C JOOaBKaMH.

7. «Moxpoe» pasioKeHue.

8. MuTencu¢ukamus npoieccoB MOKpPOH MHUHEpalu3allui: IPOBEACHUE Mpolecca B
ABTOKJIaBaX C TPAAUIIMOHHBIMU HCTOYHUKAMU Harpena, npumeHeHne MB—o0iydenus.

9. VaprpasByk. WHaukaTopbl yiabTpa3ByKa. IIpumeHeHue YJIbTPa3ByKa B
npoOOMOAroTOBKe: Y3— AHUCIEPTUPOBAHHE, HSMYJIbIHPOBAHUE, KOAryJisiusi, Jierasarus,
BO3/ICIICTBUE HA AIEKTPOXUMUYECKUE U XUMUUYECKHE ITPOLIECCHI.

10. dotoxumuyeckas MpooornoAroToBka. OcoOEHHOCTH (POTOXMMHUYECKUX PEaKIIHi.
3aKoHBI (POTOXUMUH.

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

12. HcTtounuku yIBTPaPUOIETOBOTO U3ITy4eHUSI. YcTpoiicTBo VIS
($OTOXMMHUECKOHIIPOOONIOATOTOBKY (TIOIPYKHBIE, CIIMPAJIbHbIE U T.J.)

13. TlorpenrHocTy ONPOOOBAHMS U XUMHUYECKOTO aHAIIN3A.

14. CoBpemMeHHbIE METO/Ibl AHATTUTUYECKON XMMHUM B IPUMEHEHUU K aHAJIN3Y Pa3IMYHbIX
00bekToB. Opranu3anys NpoBeACHUS UCTIBITAHUN

[Tpumep BapuaHTa OHsIeTa KOJJIOKBUYMa (HTOTOBOIO):

Bapuanrt 1

1. Ocobennoctu orb6opa 1poO arMochepHOro BO3AyXa JJid  ONpeAesieHUs
CYIIEPIKOTOKCUKAHTOB.

2. XapaKkTepucTrUKa CBY-uznyuenus. VYcerpolictsa, HCTIOJIb3yEMBIE JUTS
po6onoaAroToBku. OCOOGEHHOCTH MHKPOBOJIHOBOM IPOOOIIOATOTOBKHA 0OPA3I0B C OpraHUUECKON
MaTpUILIEH.

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

Kputepuu onieHuBaHus pe3yabTaToOB 00ydeHUs

Orenka

Heynosnersoputens | Y 10BIeTBOPUTETBHO Xopotio OT1anuHo
HO
He 3auTeno 3aureHo




OTBET OOHAPYXKUBAET | OTBET TIOJHBIM, HO | OTBET TIOMHBIA H |OTBET TIOJIHBIMN,
HE3HAHUE OCHOBHOTO | IPX 3TOM JOIyLIEHA | MPaBUJIbHBIN Ha |IpaBWJIbHBIN,
coJiepKaHus CyILIECTBEHHAs OCHOBE M3YYEHHBIX |CAMOCTOSTEIbHBIMH,
y4eOHOro MaTepuana | OmmruOKa WM OTBET | TCOPUH, MaTepual (MaTepuan H3JI0XKEH B
HEIOJIHBIN, H3JI0KEH B |ONPEIECICHHON
HECBS3HBIN, HE | onpeneséHHON JIOTHYECKOU
MIPOSIBISIIOTCS JIOTUYECKON [IOCJIEI0BATEIbHOCTH
YMEHUS TPUMEHSTH | MOCIEI0BATEILHOC |IEMOHCTPUPYETCS
TEOPETHUUECKUE TH, TpPU  ITOM |[MHOTOCTOPOHHOCTh
3HAHUSA IIPH | JOIYCKAOTCS MOAXO/0B,
pelieHnn HECYILIECTBEHHbIE  |MHOIOaCHEKTHOCTh
MPaKTUYECKUX OIIMOKM B OTBETaX |0OCYKICHUS
npobsem Ha TEOPETUYECKUE |[TPOOIIEMBI, yMEHHE
BOIIPOCHI apryMeHTUPOBaTh
COOCTBEHHYIO  TOYKY
3peHUsl, HAXOIUTh MyTH
perieHus
[TO3HABATEJIbHBIX
3azay.

3aueTr MMOJIy4aroT 06y‘laIOIJ_[I/IeCH MOJIYYNBIINC HA KOJUIOKBUYME OLICHKY OTJIMYHO, XOPOIIO
HJIN YAOBJICTBOPUTCIILHO

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YUETOM UX WHIUBHUIYaIbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY HeOOXOMMOCTH HHBAIH/IAM H JIU[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISICTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha HK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB OOYyUEHHsSI HHBAINIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3/I0pOBbsI 10 JTUCHMIUIMHE (MOJIYJIO) TpelycMaTpUBAaeT IpeloCTaBICHHE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW U JO0NOJHUTEIbHOM Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM 1JIA
OCBOECHHUS TMCUMILIUHBI (MOIYJIs).

5.1 OcHoBHasi 1uTEpaTypa:

5.1 OcHoBHasi 1UTEpaTypa:



1. Jpyros, HO.C. IIpoOonoaroToBka B 5KOJIOTMYSCKOM aHalIn3e: MpakTHueckoe pykoBoactso / H0.C.
Hpyros, A.A. Pogun. — M.: BUHOM. JlabopaTtopus 3unanmii. —2009. — 855¢.

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

3. Hpyroe, 10.C. AHanu3 3arps3HEHHBIX OWOCpPEJ W THINEBHIX MPOAYKTOB: MNPAKTUYCCKOS
pykoBozactso / FO.C. Ipyros, A.A, Pogun. — M.: BUHOM. JlabopaTtopus 3nanuii. — 2009. — 294c.

4. Ortr0o, M. CoBpeMeHHbBIE MeTOAB! aHaMTHYeCKOH Xumuu / M. Otto, miep. ¢ Hem. Ilox pea. A.B.
I'apmama. — M.: Texnochepa. — 2008. — 543c.

5. Amnanmutudeckas XuMUs: y4eOHUK Ui CTyJeHTOB By30B B 3T. T. 1: MeTtomsr naeHTnduKanum u
omnpeneneHus Bemects / mof pen. JI.LH. Mocksuna. — M.: Akanemus. — 2008. — 575c.

6. AnHamuTHYeCKas XMMHUS: YUSOHHK JUIsl CTYIEHTOB BY30B B 3T. T. 2 : MeTo/bl pa3iencHusl BEIIECTB
1 THOpuHBIe MeToabI aHau3a / mox pen. JLH. Mocksuna. — M.: Axagemus. — 2008. — 300c.

7. OOBEKTHI OKpYKAIOIIEH Cpe/bl U UX aHanuTudeckuii koutposnb.//Ilox pen. T.H. lllexoBuoroii; B
2-x tomax; Kpacuomap, 2007

8. Hpyros, 0.C. [IpobomoaroToBka B 3KOJOTHYECKOM aHAIH3e: MpaKkTHIeckoe pykoBoactso / 10.C.
Hpyros, A.A. Pomun. — M.. BUHOM. JlaGoparopuss 3namuii. —2009. — 855c.
https://www.book.ru/book/924000/view2/1

5.2 lonotHUTEIBLHASI JIUTEPATYpA:

1. Kapmos, 0.A. Metozast mpoboordopa u mpodonoaroroBku: yueod. [Tocooue / FO.A. Kapmos, A.IL
Cagpoctus. — M.: BUHOM. Jlabopatopus 3Hanuii. — 2003. — 243¢

2. Jlepddens, K. Cratuctuka B aHanmutuaeckoit xumun / K. Jlepddens; nmep. ¢ vem. JI.H. IlerpoBoit
nox pen. FO.I1. Annepa. — M.: Mup. — 1994. — 267c.

3. Hpyros, 0. C. Anamuz 3arps3neHHoil Boxsl [Tekct] : mpaktudeckoe mocobue / 0.
C. Apyros, A. A. Ponun. - Mocksa : BUHOM. Jlaboparopus 3Hanwmii, 2013. - 678 c. : w.
- (MeTroabl B XUMHUR).

4. Npyros, F0.C. Ananu3 3arpsi3HEeHHON TTOYBBI M OTTACHBIX OTXO0OB [ DJIEKTPOHHBIN pecypc]
/ YO. C. dpyros, A. A. PonuHn. - 4-e uzn. (311.). - Mockaa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5. Hdpyros 0. C. MOHUTOpPHMHT OpraHMYecKHX 3arpsizHeHui npupoaaoi cpensl [Teker] : 500
METOJIUK : mpakTudeckoe pykoBojctBo / 0. C. llpyros, A. A. PonuH. - 2-e u3n., 10M. U
nepepad. - M. : BUHOM. Jlabopatopust 3Hanuit, 2009. - 893 c. : un. - (MeTobl B XUMUN).

s OoCBOEGHMS JWCHUIUIMHBI WHBAJIWMJIAMHA W JIMIAMA C OTPAaHUYCHHBIMH

BO3MOXXHOCTSIMU 37I0POBbSI MMEIOTCSI W3/IaHUSl B 3JEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-
O6ubnnoTeyHbIX cucremMax «Jlanby», «YHUBepcUTeTCKask Onbauoreka oHnanHy» u «tOpaity.

5.3. Illepuoanyeckne U3IaHUA:
«KypHan aHamMTHYECKON XUMUNY, «3aBojickas aboparopus. Jlmarnoctuka
MaTepHaoBy, «AHAJIUTHKA U KOHTPOJIbY, pedepaTuBHbIe KypHaib! (P2KX)

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTepHET», HEOOXOAUMBIX /151 0CBOEHHUS THCHHMIIJIMHBI (MOTYJIs).

1. DnextponHsiit KaTanor Hayunoii 6ubnmuorexu Kyol'y

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

3. Scopus - MyTeTHANCIUIUTNHAPHAS pedepaTHBHAs 0a3a JaHHBIX, CAUT
WWW.SCOpuSs.com



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

7. Mertoauyeckue yKa3aHuUsl [Jisi OOY4YAIOIIMXCS MO OCBOEHHIO JUCHHUIIMHBI
(MonmyJisi).

YcneuHoe OCBOEHHE AWUCHUILIMHBI TPEANoJaracT akTHBHOE, TBOPYECKOE YydacTue
CTyJEHTa BO BCEX BHJAX AayAUTOPHBIX 3aHATUN, a TaKXKe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3ydyeHne QUCHMIUIMHBI CIEyeT HAYMHATH C MPOPadOTKH pabodueil mporpaMMbl, 0co00e
BHUMaHUEY s LIeIsIM U 3a7jauaM, CTPYKTYPE U COJIEPKaHUIO Kypca.

Paboma ¢ koncnexmom nexyuii

[IpocMOTpuTE KOHCHEKT Cpa3y Mocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JICKIIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, UCIOJIB3YSl PEKOMEHYEeMYIO JIuTeparypy. Eciu camocTosTensHOo He
yIanoch pazoOparbcsi B Marepuaie, chopMyIHpyiHTe BOMPOCH U OOpAaTUTECh 32 MOMOIIBIO K
MpernoaaBaTesNto Ha KOHCYIbTAlMK WK ONM>KalIen JeKIuu.

PerynspHo oTBoguTEe BpeMmsl /ISl MOBTOPEHUSI IPOHJCHHOTO MaTepHalia, IpOBEpsisi CBOH
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buinonnenue nabopamopmnvix pabom

Ha 3anstum monyuute y npemnojaBaTens rpaduk BHIIOTHEHHS J1a00paTOpHBIX padoT.
O63aBeauTeCch BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

Ilepen mocemiennem 1ab0OpaTOpuy HM3YyYUTE TEOPUIO BOMpPOCA, MPEAINOJIaraeMoro K
UCCIICIOBAaHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
MPOTOKOJI IPOBEACHUsS pabOThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJIUI] TSI 3aIIOJIHEHHSI SKCIIEPUMEHTATBHBIMY JAaHHBIMH HAOJIOICHUH;

— YpaBHEHHS XMMHUYECKUX PEAKIIHI MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (GOPMYIIbI.

OdopmiteHre 0TYETOB JOJDKHO MPOBOJUTHCS TIOCIIE OKOHYAHUS pabOTHI B JIaOOpaTOpuu.

Jl7is TOATOTOBKHM K 3allUTe OTYeTa CIEAyeT IMPOAHAIU3UPOBATh SKCIIEPHUMEHTAIBHBIC
PE3YJIBTAThI, COTIOCTABUTH UX C U3BECTHBIMH TEOPETUUCCKUMU TIOJIOKEHUSMU WIIA CITPABOYHBIMU
JaHHBIMU, OOOOIIMTH PE3yabTaThl HCCIEAOBAHUN B BHUJE BHIBOJOB MO padoTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMBIC B METOJIMUYECKUX YKA3aHHUSIX K BBITIOJHEHHIO JIAOOPATOPHBIX
pador.

B ocBoeHWW MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIONIMM WHAWBUIYAIN3AalUN OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTe/ILHOIO MPOLECCa MO0 JUCHUILINHE (MOIYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

KOHCYJIbTUPOBAaHHE M Tpe/BapuUTelbHAs MpOBEpKa pabOT MOCPEICTBOM 3IIEKTPOHHON
MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0O o0ecneYeHusl.
KOMITBIOTEPHBIC IPOTrpaMMBbI 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus,
Microsoft Windows, Excel.

8.3 llepevyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

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



http://www.elibrary.ru)/

9.

MartepHuaJbHO-TEXHHYECKAA

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJInHe (MO1YJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrneueHue JUCHHITIIMHBI

Ne Bun pador
(MoyJsl) M OCHAIIEHHOCTD
1. JlexunonHsble 3aHATUA | JIEKIIMOHHAsT ayIUTOpHs, OCHAIIEHHAs MpPe3eHTalMOHHOM
TEXHUKOW (TPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM mporpaMMHbIM obOecnieueHueM (I110);
JIOCKOH MEJIOBOM; JIEMOHCTPALIMOHHBIE MaTepHaJIbl
(yctpoiicTBO st OTOOPBI MPHUPOIHBIX BOJ, HHAWKATOPHBIC
TpyOKH, GuiIbTphl) (ayd. 425¢)
2. JlaGoparopHble JlabopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
SaHATHS Mebenpio U 1abopaTOpHBIM 000pYHOBaHUEM (TEXHUYECKUMU
CpeacTBaMU OOYyYeHHMs): aHanM3aTtop >Kuakoctd pH-metp-
nonomep Jkcnept-001 unu pH-merp-uonomep Dkotect-120;
MarHuTHBIE MeEIIaIKH (marmpumeplLekiMS1); BECHI
aHAJIUTUYECKUE BJIP-200, 2 KJlacca TOYHOCTH;
Cnekrpodoromerp SS 1207 umm SS 2107 (Leki, mpousBoacTBa
dunnsaauu),  MUKpoOBOJHOBas — cuctema  «Mailstoney,
AIIEKTPOIUIUTKA Mapku «Meutay», moxens 111Y/212Y wm
JIpyrue C aHAJIOTUYHBIMU XapakTepucTukamu (aya.242c, 252¢)
3. ['pynnossie Aynuropusi (kaOWHET), OCHAIIeHHas MeOenblo, JOCKOH
(MHAUBUAYATbHBIC) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTaIHH
4, Texymmit  koHTposb, | Aynutopust (kaOuHET), OcHalleHHas MeOenblo, JOCKOM
MIPOMEXKYTOUHAS MenoBo# (ayn.242c, 252¢)
aTTecTanus
S5. CamocrosiTenbHas Kabuner 11 camMocCTOSITENbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHHS K

cetu «HTEpHETY, M 00ECTICUCHHBIN TOCTYIIOM B DJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.




