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1 Heau n 3212494 M3y4YeHUs1 AMCUMILUIMHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBun ¢ OOII nampasnenust 04.03. 01 Xumus 1enp OCBOCHHS TUCHUILIAHBI
COCTOUT B (popMHpOBaHUM Y OYAYIIMX CHEIUAINCTOB CHCTEMHOTO MPEACTABICHUS O Pa3IMUHbIX
BUJIaX U TUINAX UCIBITAHUI MPOMBIIUICHHOW MPOIYKIMH, a TAK)KE OLICHKU €€ KauecTBa; YMEHUU
pemaTte METOJWYECKHE, TEXHOJIOTMYeCKHe U JIpyrue 3a7auyd MpOBEJIEHUs HCIBITAHWH,
BO3HUKAOIINE TIPU Pa3pabOTKe, M3TOTOBICHUH M CEPTHPUKAIIUHN MPOMBIIIUICHHOW PO TyKIIHH.

1.2 3apaun JUCIUIIIIMHBI.

— PACKPBITh TEOPETUUECKUE U METOJIOJIOTHYECKHUE OCHOBBI JUCIUTLIIUHBI;

— HM3YyYCHHUE METOJIOB M CPEACTB OPTaHM3alldd M TPOBEACHHS HCIBITAHUN, a TaKKe
obecrieueHrs UX PKBUBAJICHTHOCTH PEATbHBIM YCIOBHAM IKCILTyaTaIlHH;

— chopMHUpOBaTh MPEICTABICHUS O IMPOIECCax MCIBITAHUN, KaK OJHOTO M3 OCHOBHBIX
3JIEMEHTOB O0OECIIeYeHHUs KaueCcTBa MPOAYKITMU Ha dTarnax e€ )KU3HECHHOTO IHKJIa;

— paccMOTpEHUE METOOB aHaIM3a, 00paOOTKH, XPAHEHUS U UCIIOJIB30BaHUS PE3YIbTATOB
WCIIBITAHUI; OCHOB TEXHUYECKOT'O U METPOJIOTHYECKOTO 00ECIIeUEHUS UCTIBITAHU.

1.3 MecTo AucuunInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Juctummmaa  b1.B.JIB.03.01  «IIpoGootGop u mpoOONMOArOTOBKA B XHUMHYECKOM

aHaJM3e» OTHOCUTCA K BapuaTuBHOU yactu broka 1 "/lucuumiunel (Moxynu)" yuyeOHOro miaHa
noAroToBku OakanaBpoB 1o HampasieHuo 04.03.01 Xumwus, uHGOPMAIMOHHO W JIOTHYECKH
CBs3aHA CO CIEAYIOUIMMHU IUCIHUIUIMHAMU: HEOPraHWYECKas XUMHS, aHAIUTUYECKas XUMHUS,
MPUKIATHON XMMHUYECKHA aHAIN3, XUMUYECKas SKOJIOTUs

OcBoeHME NaHHON AMCIHMILTUHBI HEOOXOAMMO KaK IMPEALISCTBYIONIEE ISl TUCHUILUINH
BapHaTUBHOM 4actTu  «MeToJapl  SKOAHAIUTUYECKOTO  KOHTPOJS  CYNEPTOKCHKAHTOBY,
«CoBpeMEeHHBIE METOJIbI aHATUTHYECKON XUMUMY», «MEeTObl pa3/ieJIeHUus U KOHIICHTPUPOBAHUS
B AHAJIIMTUYECKOW XUMHH» a TaKXKe psafa APYrUX JUCHUIUIMH MO BHIOOPY BapUATUBHOW 4YaCTH
y4eOHOTr 0 IJ1aHa MOATrOTOBKU OakanaBpoB o HanpasiieHuto 04.03.01 Xumus.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.

W3yyenne paHHOM y4yeOHOM JHUCUMIUIMHBI HAampaBieHO Ha (QopMmMupoBaHHE Y
oOyuaronmxcs obmenpodeccrnonanbubix/mpodeccnonanbubix komnereniuil (OTTK/TIK)

No Wnnekc Copneprxanue B pe3ynbrare u3ydenus: yueOHONW AMCHUIUINHBI
- KOMIIET | KOMIIETCHIINH (HIn e€ 00yyJaronmecs J0JKHbI
" | eHumm YacTH) 3HATh yMeTh BJIA/IeTh
1. OIIK-1 | cnocobHOCTh TEOPETUYECKHE | HCIOIb30BaTh | HaBbIKAMU
UCIOJIb30BaTh U 3HaHUS B | CAMOCTOSITEIIbH
MOJyYCHHBIE 3HAHUS | METOAOJNIOTHYE | 00JacTh OT0  OCBOCHUS
TEOPETUYECKHX OCHOB | CKM€ OCHOBBI | COBPEMEHHBIX | HOBBIX 3HaHUH
(byHIaMEeHTAIBHBIX JTUCHIUTUTMHBL, | METOJIOB "
pa3zfenoB XMMHUU TpU | 3HATH poOonoAroToB | mpogeccuoHa-
peleHnH HaNpaBJICHUSI | KA JUTSL | JIBHOM
npo¢eCcCHOHATBHBIX pa3BUTHSA UCCIIEIOBaHUS | apryMEeHTalluu
3a1a4 COBPEMEHHBIX | OOBEKTOB
Croco6oB CJIO’KHOM
pOOOIOATrOTO | MaTPHUIBL,
BKH OOBEKTOB | BKIIIOYAst u
C  pPa3NUYHOU | OOBEKTHI
MaTpHULIEN OKpY>Karolen




1 COIIOCTAaBIIATh

Ne WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMIETeHIHHI (nmm e€ o0ydaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIAJIeTh
CpeIbI
2. OIIK-2 | BmameTp  HaBBIKAMU | TEOpPETUYECKHE | pa3paboTaTh HaBbIKAMU
MIPOBEICHUS OCHOBBI MOJIXO/T JUISL | IPAKTUYECKOTO
XUMHYECKOT0 COBPEMEHHBIX | BbIOOpa MPUMEHEHUS
IKCIIEPUMEHTA, ¢busuko- ONTUMAJIBFHOTO | COBPEMEHHBIX
OCHOBHBIMH XUMHYECKHUX Opu  JAaHHBIX | CIIOCOOOB
CUHTCTHYECKUMU  H | METOJIOB YCIIOBUSAX POOOIIOATOTOB
AHAIUTUYECKUMU UCIIBITAaHUM; MeTo A KU K aHaJIHU3y
METOJIaMU TIOJTYYCHHS | OCHOBHBIC aHaJM3a C | 0OBEKTOB
u UCCJIETOBAHUS | IPUHIUIIBI LEJbI0 OKpYyKarolen
XUMHYECKUX BEIIECTB | MOCTPOCHUS MTOBBIIICHUS CpeIibI
U peaKIuii CXeM aHaJlu3a, | TOYHOCTH u
paccMaTpuBa | YyBCTBUTEIBHO
IIMX BOEIUHO | CTH
[ETIOYKY OTIpe/ICTICHUS;
npobootbop —
poOONOATOTOB
Ka —
COOCTBEHHO
aHanu3 —
obpaboTtka ©
XpaHeHue
MOJTyYEHHBIX
pe3yNIbTaTOB
3 [IK-1 CIHOCOOHOCTH OCHOBHBIE MIPOBECTH BJIAJIETh
BBITIOJTHSATH MPUHIMITBI ¥ | COMOCTABJICHUE | HABBIKAMU
CTaHJIapPTHHIE CIoco0bI croco6oB IPOBEJCHUS
omepaluu 0 | Pa3IoKEeHUS mpobooTdOopa U | Uccaea0BaHUI
npearaeMbiM MaTepuasos, npoOOIOATOTOB | U aHAIIN3A,
METOTUKAM METO/TBI KH 00BEeKTa | OCHOBAMHU
paszaeneHus UCTIBITAaHUSL  C | IJTAHUPOBAHUS
KOMITOHCHTOB | | IIEJIbI0  BBIOOpA | SKCIIEPUMEHTA
KOHIIEHTPUPOBA | NaJbHEHIIEro | U MPOBEACHHUS
HUS MeToJ1a HEOOXOTUMBIX
MUKpOTIpUMECE | aHaIn3a; pacueToB
u IS X | IPUMEHSTH
KOJIMYECTBEHHO | COBPEMEHHOE
ro obopynoBaHue
ompeeNneHus; | A otOopa
OCHOBHBIC mpo0
CHocoOBI U | IPUPOAHBIX U
CXEMBI TEXHOTCHHBIX
npobooTbopa | cpen,
MPUPOJHBIX U | IPOOOIMOATOTOB
TEXHUYECKUX KH u
MaTEPHAIIOB HCTIBITAHUM;
o0OpabaTbIBaTh




Ne WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMIETeHIHHI (nmm eé 00yYaromuecs T0JKHbBI
SHIUHN 4acTH) 3HATh yMeTh BJ1aj1eTh
pe3yJIbTaThl
UCIIBITAaHUI
paspaboTarb
MOJIX O] TUISE
BEIOOpA
ONTUMAJILHOTO
npu  JTaHHBIX
YCIOBUSAX
MeToJ1a
aHaym3a c
LENbIO
MOBBIIICHUS
TOYHOCTH u
YyBCTBUTEJIHHO
CTH
oTpeieNIeHUs;

IK-7 BJIQJE€Th  MeToAaMHM | pu3ndeckue u | pa3paborarb HaBBIKAMU
0€301acHOTO XUMHUYECKHE HOJIXOJ] JUIS | IPAKTUYECKOTO
oOpanieHus c | cBoiicTBa BBIOOpA IpUMEHEHHUS
XUMHYECKUMHU UCIIONIb3YEMBIX | ONTUMAIBHOTO | COBPEMEHHBIX
MaTepHaJaMu C | pEakTUBOB U | METOJa croco0oB
y4eTOM UX | MaTepHuaos; aHaim3a ¢ | IpoOOIMOATOTOB
buznvecknx U | TCOPETHUECKUE | IIETIHIO KU K aHaJIU3y
XUMHYECKHUX CBOMCTB | OCHOBBI MOBBIIICHHUS 00BEKTOB

COBPEMEHHBIX | 0€30IIaCHOCTU | OKpY)Karolen
¢buzuko- JKCIIEPUMEHTA | CPEIbl
XUMHYECKHIX c y4eTOM
METOJI0B COXpaHEHHS
UCTIBITAaHUH TOYHOCTH "
YYBCTBUTEIHHO
CTH
oTpeieNIeHus

2. CTpyKTYpa M coep:KaHue IMCUHUIJIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.

OOmiass  Tpyno&MKOCTh JIUCHUIUIMHBI cocTaBiser 3 3ad.eq. (108 waco), wux
pacripeielieHue 1o BUjaM paboT MpeICTaBICHO B TaOIHULIE.
Bug yue6Ho# paboThl Bcero CemecTpsl
4acoB (gacel)
4
KonrTakTHas padora, B TOM 4ncIe:
AyIuTOpHBIE 3aHATHS (BCEro) 50 50
3aHATHS TEKIIHOHHOIO THIIA 18 18
JlaGopaTopHblie 3aHITHS 32 32
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHYECKHE
3aHSTHS) - -
HNnas koHTaKTHAsA padoTa




KonTtposb camocTositenbHOM padoTsl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHast padoTa , B TOM YHCJIe
Kypcosast pabora — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaia 22 22
BrinonHenne WHAMBUYyaTbHBIX 3aJaHUi (TIOITOTOBKA 18 18
COOOIIECHUH, TPEe3EHTAITUI )
Pedepar — —
[ToaroToBka K TEKyniemy KOHTPOJIIO 13,8 | 13,8
KonTpoJn:
IToaroroBka K sK3aMeHy — —
OO0masi Tpy10eMKOCTh qac. 108 | 108
B TOM 4HcJie KOHTAKTHAs 542 | 54,2
pabora
3a4. el. 3 3

2.2 CTpyKTypa AMCUMIIIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThl M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Pa3nensl (TeMbl) TUCHUILIMHBL, U3y4aeMble B 4 cemecTpe

KoanuecTBo yacos

AynutopHas Breaynu-
Ne HammeHnoBanwme paznernos (Tem) Beero pa6oTa TOpHas
pabora
J |[11I3 | JIP | CPC
1 2 3 4 S) 6 7
1 Bunel npo0. Ob1iue TpedoBanus Kk 0TOOPY U 4 2 2

KOHCepBalMu npo0O.

OcoOenHocTy 0TOOpa MPOO 0OBEKTOB OKPYXKaroIIen
o |cpemer (atMocepHOro Bo3nyxa, IpUPOIHBIX BOJ, 29 6 4 12
" |mouB). OcoGeHHoCcTH 0TOOpA MUILEBBIX TPOTYKTOB.
OcobenHoctu oT6opa 61onpod.

OO6m1re Bompockl METOZ0B paziioxkeHus. CriocoOb

3. 12 2 8 2
pa3JI0KEeHUs BEIECTB
CrniocoOslI pa3ioxeHus: 00pas3IoB ¢ UCIOIB30BAHUEM

4. P pasit 29,8 | 2 12 | 158
IPOIIECCOB OKUCIIEHHUS! M BOCCTAHOBJICHHSI
WHaTeHcuukarys mpoOonoroToBKU 1o

5. ICHOHKALULS POOONOAT OTOBKIL 10/ 24 | 4 8 | 12
BO3I€HCTBUEM (DU3MUECKUX MOJIeH
OO0mmast XxapaKTepHUCTHKA METOIOB Pa3/IeICHUS U

6. |KOHLIEHTPUPOBAHMS, UCTIOIb3YEMBIX IIPH MTPOBEACHUHU 12 2 10
pOoOONOATOTOBKH 0OBEKTOB OKPYKAIOIIEN CPe/Ib
Hmoeo no oucyuniune: 103,8| 18 32 53,8

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



2.3 Coaepxxanue pa3esoB (TeM) IHCHMIIIMHBI:
2.3.1 3auaTHA JeKIMOHHOI0 THIIA.

dopma
HaunmenoBanue paznena
No (Tembl) Coneprxanue pasjena (TeMbl) TEKYIIETO
KOHTPOJIS
1 2 3 4
1..Buger  mpo0. OO6umwmeBuasl  mpo6. CrocoObl  cokpamieHuss 1pod KP1
TpeOoBaHUsI K OTOOpPY H|CBITydnx MarepuanoB. OOmme TpeOoBaHUS K
KOHCEpPBAIMH MPOO. 0TOOpY M KOHCEPBAIIMH ITPOO
2.|0OcobenHoctu oTd6opa mpod OO6mue TTOJIOXKEHUS orbopa  mpob KP1
O0OBEKTOB  OKpY’Karomiei|arMochepHOro BO3/TyXa. OTt60p po0
cpenbl (armocepHoro|armocepHoro  Bo3myxa IS ONpPEIEIICHUS
BO3/yXa, MPHPOIHBIX BOJ,|CYMEPIKOTOKCHKaHTOB.  Otbop mpobd  mpu
MOYB). OCOOCHHOCTH |aHATTUTUYECKOM KOHTpOJIE BBIOPOCOB.
orbopa nunieBbIx| COBpeMeHHBIE CIIOCOOBI IPo600TOOpA.
npoayktoB. OcobeHHoCTH Mertoabl 0TOOpa TPOO MPHUPOIHBIX BOJ M
otrbopa 6uonpoo aTMoc(epHBIX 0CaTKOB, TUTHEBOW BOJIBI, CTOYHBIX
Boj. CTpykTypa H OCHOBHOE COJIEp)KAHHE
HOPMATUBHBIX JIOKYMECHTOB, pEriiaMeHTHUPYIOIIHX
po0ooTOOp BOJ M aTMOC(EPHBIX OCATKOB.
OcobenHoctu 0TOOpa MpOO MOYB U JOHHBIX
OTJIOKECHUH.
[IpoGooTbop pacTUTEIbHBIX "
OMOJIOTUYECKHUX MaTepHajoB, MUIIEBBIX
npoaykToB. KoHcepBamusi W 0COOCHHOCTH
XpaHECHHS TPOo0
3.|O6mme Borpockl MeTo10B  |OO0IIHEe BOPOCHI METOIOB Pa3sIoKeHUs. TeXHUKa KP2
paznoxxenusi. CriocoObl pasiiokeHus: (pa3ioKeHUE HarpeBaHHEM B Trase,
Pa3JI0KEeHUS BEIIECTB pacTBOpeHHEe B OJKHJAKOCTSX,  Pa3jioKEeHUE
CIUTaBleHus. Marepuansl AJii  U3TOTOBJICHUS
XAMHYECKON MOCYABI.
VIcTOYHUKHM TIOTPENIHOCTEH TpU  Pas3lioKEeHUU
BEIIECTB. Yckopenue pasioxxeHus,
aBTOMAaTHU3aII
PaznoxeHne BemecTB ¢ y4acTHEM XHUMHUYECKHX
peakiuii 0e3 W3MEHEHUS CTENeHH OKHCICHUS
DIIEMEHTOB. Pa3lokeHWe ¢  HCIOJIb30BaHHEM
KOMIIJIEKCOOOpa3yloMX BEIIECTB U HOHUTOB.
Paznoxenne MHUHEPaTbHBIMU KHCIIOTaMHU.
Crnasienue. Pacmennenue dbepMeHTaMu.
IInporunponns. Pasnoxenune merogom Jloypenca
Cwmurta
4./Crioco0bl pa3inoKeHus MeTtoas! pasoKeHUS OKHCJIEHHUEM. KP2

00pasIoB ¢
HCIIOIb30BaHUEM
MIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHS

OxucneHue KUCIOpoAoM M 030HOM. OkucieHue
a30THOM KHUCIIOTOM M OKcHIaMH a3oTa. OkuciieHune
CEPHOM KHCIIOTOM, CMECBI0 Aa30THOM U CEpHOU
KHCJIOT, XJIODHOBATOM KHUCJIOTOM M XJIOpaTamH,
XJIOpHOH KHCIOTOH. OCOOEHHOCTH KHCIOTHOTO
pa3iokKeHUs] MUILIEBBIX MPOAyKTOB. OKucIeHHEe
HNEPOKCHJIOM BOJIOPOJia, MEPOKCOTUCYIb(aToM,
MEPOKCOKHUCIIOTAMHU. DIEKTPOXUMHUECKOE




OKHCJICHHE. OcobenHocTH aBTOKJIaBHOU
poOONOArOTOBKY MUILEBBIX MTPOAYKTOB.

Meroapl  pa3OXKEHUS  BOCCTAHOBIICHHUEM.
BoccranoBnenue BOJOpPOJAOM WM  aMMHUAKOM,
yriaepojmoM,  MeTtauiam.  J[pyrue  MeTonbl
pa3IoKEeHHUs] BOCCTAHOBJICHHEM

5.|UaTencudukamnus
POOONIOATOTOBKH IO
BO3JICHCTBUEM (PU3NICCKUX
moJiei

duznyeckue METO/IbI pa3IoKEeHUS.
Tepmuueckoe pasJioKeHUeE. Pasnoxenue
OpPraHUYECKUX COCAMHEHUN MCKPOBBIM Pa3PSIOM.
IIna3zmeHHas necTpykuus.

VYabpTpa3Byk, Kak (hakTop WHTECHCHU(PHUKAUU
nporecca npobomoaroroBku. Cneunduyeckue
O0COOCHHOCTH yabTpa3Byka. Dh(EeKT KaBHTAIUH.
Oco0OeHHOCTH NPOTEKAaHUS XUMUYECKUX peaKluii
B yJIbTpa3BykoBoMm  mone. McrnoyHukuy3-
U3ITy4EHHUS. [Ipumenenue yJIbTpa3ByKa:
yCKOpeHue maccooOMeHa, BO3JAEWCTBHE  Ha
AIIEKTPOXUMUYECKUE U XHMUYECKUE IPOLIECCHI,
Jera3arus KUJKOCTEH, JUCTIEpPTUPOBaHUE,
KpUCTaJLIIM3aus, CBapka, MIOBEPXHOCTHAs
00paboTKa pa3InyHbIX MaTEPHAIIOB.

®oronn3. OcobeHHOCTH (OTOXMMHUECKUX
peaKIuu. 3aKOHEBI dhoToxummm. Orenka
3¢ (HEKTHBHOCTH TPOOOIOATOTOBKH. MexaHu3M
dboTooKuCICHUS Ha (hoTokaTranuzaTopax.
Hcrounnkn Y@ — n3nydeHus. YCTpOMCTBA UL
dboToxumMHuuecKoi MpPoOOMOAroToBKH. DOTONNU3,
KaK 3KCIPECC-METOJ] MPOOONOATOTOBKU MKUAKUX
MUIIEBBIX MPOJTYKTOB K aHATHU3Y.

CBY-uznyuenue — KaK ¢dakrop
WHTEHCU(PUKAIIUU MPOOOMIOATOTOBKH.
Xapaktepuctuka CBY-uznyuenus. VYcTpoiicTBa,
UCIIOJIb3YEMBIE  JUIA poOOMOATrOTOBKH.
OcoOenHoctH MUKPOBOJHOBOM
npoOONOJArOTOBKH OOBEKTOB C OpraHMYecKOu
MAaTpHUILIEN.

6./O01as xapakTepucTHKa
METOIOB Pa3JIeICHUS 1
KOHIIEHTPHPOBAHHUS,
UCIIOJIb3YEMbIX TIPU
MIPOBEICHUN
poOOMOATOTOBKU
00BEKTOB OKpYXaroIei
cpenpl

KunxoctHas HKCTPAKIHS. Teepaodaznas
skcTpakius.  CBepxkpuTudeckas  QuironaHas
sKcTpakuus. Paznenenue ¢ momompo MeMOpaH 1
anekTpodopesa. YrnapuBaHue U JUCTUIUIAIIMSL.

2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.

HanmenoBanue

Ne TemaTnka npakTHUECKUX 3aHATHI (CEMHHAPOB)

paszzena (TeMbl)

dopma
TEKYILEro
KOHTPOJISI

1 2

3

4

1. 3aHsTHSI CEMUHAPCKOTO TUTIA HE MPEAYCMOTPEHBI




2.3.3 JlaGopaTopHbIe 3aHSITHS.

®opmMma
Ne HaumenoBanue nabopaTopHbIX paboT TEKYIIEeTro
KOHTPOJIS
1 3 4
1. |l[IpoBenenue oTd60Opa mpod NMPUPOIHBIX BOA U 1MoYB. [ToaroroBka oOpasios Otyer no
K aHaJH3Yy. nabopaTtopHoi
pabote
2. |Pa3zpaboTka cXeMBI MpPOBEACHUS «CyXOW» MuHepanu3auuu Ha npumepe|  Otuer o
MUIIEBOrO MPOIYKTa 1abopaTopHOii
pabore
3. |Pa3paboTka cXeMmbl MPOBEICHHS «MOKPOH» MHHepaiu3anuu Ha npumepe|  Otuer mo
MUIIEBOTO MPOAYKTA nabopaTtopHoOi
pabote
4. |OkucieHne OpraHuvYecKux BemiecTB Mo merony Keenbnans (Ha mpumepe Oruer no
Pa3IoKEHHUS ChIpa). "1abopaTopHOii
pabore
5. |Ponb npoGonoaroToBku Tpu onpenencuuu cogepxkanus Fe (1) u Fesy Oruer no
B IIPUPOJIHOM BOJE nabopaTtopHoi
pabore
6. [Pomb mpoOOMOATOTOBKH MPH ONPENEICHNH 00IIEro coaepkanus xkene3a B|  Otuer mo
MUIIEBBIX MPOIYKTaX (Ha mpuMepe OeIoro U KpacHOTO BUHA). nabopaTtopHoi
pabore
7. |CBY-uznyuenme — kak (aktop  HMHTEHCHUUKANUS  Ipolecca Otuer no
POOOMOATOTOBKH MUIIEBBIX MPOJYKTOB. 1abopaTopHOii
pabore
8. |BnusHME TPAaBUIBHOCTH BBIMOJHEHUS NPo000TOOpa Ha PpPE3ysIbTaThl Oruer no
aHanu3a (Ha TPUMEPE OINpEJETIEHUs pACTBOPEHHONO KHCIopojaa B| JabOpaTtopHOM
IPUPOJIHOM BOJIE) pabote

3amura naboparopHoii pabotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoii
pa6otel (KP), pacuerno-rpaguueckoro 3amanus (PI'3), pacuernoro 3aganus (P3), nanucanue
pedepara (P), acce (3), komnokBuyM (K), tectuposanue (T), yctHsiit onpoc (YO) u T.4.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHnue KypcoBbIX pabOT HE PEAYCMOTPEHO.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOIYJII0)

Hepequb y‘le6HO'MeTO,I[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

nentp KyoIl'VY, 2014, 346 c.

Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 ([Ipopabotka yueOHoro| Ilromko T.I'., Boponora O.b., Hukomnaesa H.A., Konmuna
(TEOpETHYECKOTO) Jx.H. IIpo6ooT60p 1 mpoOOTOATOTOBKA B XHMHUYECKOM
Marepuana anamuze. Yacts 1. / KpacHonap: U3narenscko-nmonurpaduaeckuii

ronko T.I'., Boponosa O.b., Hukonaera H.A. [Ipo6oot6op u
poOOIOAroTOBKA B XUMHUUECKOM aHanu3e. Yacts 2. /




Kpacunonap: M3natenscko-nonurpadudeckuii nentp Kyol'V,
2014, 114 c.

OOBEKTBl OKpYXKAIOIIeH Cpeibl U UX aHATUTHUYECKUNA KOHTPOIIb
B 2-x Tomax / mopx pexa. T.H. lllexoBmnosoii. . — KpacHomap: Apr-
Odwuc. — 2007

Meroanueckue peKOMEHAALUU K OpraHUu3alui ayJUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJIEHTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2 |BrimonHenue ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmmuna
MHIUBUAYaAJIbHBIX Lk H. [Ipo6ooT6op 1 mpoOOnoAroToBKa B XUMHUIECKOM
pacueTHBIX 3amaHuii  u|aHaym3e. Yacte 1./ KpacHogap: M3narenscko-mommrpadudeckuii
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: U3narenscko-nonurpaduueckuii neHtp Kyol'V,
2014, 114 c.

OOBEKTBI OKpYXkKAIOIIEeH Cpebl U UX aHATTUTUYECKUI KOHTPOIIb
B 2-x Tomax / mox pexa. T.H. lllexormosoii. . — KpacHomap: Apr-
Oduc. — 2007

Meroandeckue peKOMEHAAIMN K OpraHu3alii ayJuTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIbLHOM) pabOThI CTYJICHTOB:
metoanyeckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCJIa MHBAIKU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocraistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUSATHS HH()OPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBerctBum ¢ tpeboBanusmu ®@I'OC BO peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a
npeaycMaTpuBaeT HCIOJIb30BaHHE B Y4eOHOM IpoOLlecCe aKTHUBHBIX M HWHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHSATUMN.

Opranuzanus W3ydeHUs MaTepuanga Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSTEIbHOCTHOTO TMOJAX0JIa U IMO3TAHOT0 ()OPMUPOBAHUSI YMCTBEHHBIX AeicTBuil. Jlekuun u
7a0opaToOpHble 3aHATUS CHOCOOCTBYIOT (DOPMHPOBAHUIO Y CTYACHTOB 0a30BbIX 3HAHHH,
OCHOBHBIX MBICIIUTENIBHBIX OIl€palui, pPa3BUTHIO JIOTMKU. JIEKIMM HOCAT MOTHBALMOHHO-
MIO3HABATENBHBIA XapakTep; JIAOOPATOPHBIE 3aHATHUS SBISIOTCS CAaMOCTOSTENBHBIMU U HMEIOT
po0JIEeMHO-TIONCKOBBIM  xapaktep. Ilpu BbimonaHeHuH 1a00paTOpHBIX pabOT peanusyercs



TBOpUYECKass  JCATENILHOCTh  CTY/ACHTA, pa3BUBACTCS KOMMYHHKATHBHAas  CHOCOOHOCTB,
pPa3BHBAIOTCSI ~ HABBIKM  apTyMEHTHPOBAHHO  BBIPAXKAaThb CBOM  MBICAM M HABBIKH
HKCIIEPUMEHTAIBHOM paboTHI.

Jins moseimeHns 3(PQeKTUBHOCTH Y4eOHOro Mpolecca HCIOIb3YIOTCS  CIEAYIOIue
00pa3oBaTeNIbHbIC TEXHOJIOTHU: MH)OPMALIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIPABJICHHBIC HA
dopMupoBaHHE CHUCTEMBl 3HAHUWH, 3allOMHHAHME M CBOOOJHOE OICPUPOBAHUE HMH;, METOJ
npoOJIEMHOTO M3JI0KEHHsT Marepuania. s yCIeHmIHOTO OCBOSHHS AWCIMILIMHBI CTYJICHTaM
HEOOXOMMO OBJIAJICTh HaBBIKAMH MPOBEJCHUS ITOMCKAa HEOOXOAMMOW HaydyHOH MH(OpManuu B
dongax 6ubmmoreku. s 3aKperyieHHs MOJyYSCHHBIX TEOPETUYECKUX 3HAHWHA U MPAKTUYECKUX
HaBBIKOB U C LIENBI0 NPO(eCCHOHATBHON OPHEHTAUH MTPETYCMOTPEHBI CEMUHAPBI-OKCKYPCHH Ha
NPEANPUATHSIX TOPOA.

[Tpu BBIMONHEHUHN 1TA0OPATOPHBIX PAOOT U BO BPEMsI CAMOCTOSITEIbHONU PaOOTHI CTYACHTHI
HIPOBOAAT Pa30Op MPaKTHYECKUX 3alad KaK CaMOCTOSTEIbHO, TaK W PEHIAOT NpPOOJIEMHBIC
CUTYaIlMH B COCTaBE MaJIbIX TPYIIIL.

JIns MHBaJIMIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3IIOPOBbSI PEAIU3YIOTCS
UHIMBHyaIbHbIE ~ 00pa30oBaTEJIbHBIC  TEXHOJOTHH, KOTOPHIE  IIO3BOJSIOT  ITOJIHOCTBIO
WHIMBHIyJIM3UPOBATh COJCPIKAHUE, METOJAbI W TEMIbl YYEOHOH EATENbHOCTH WHBAIKIA,
BHOCHUTBH BOBpPEMsI HEOOXOIMMbIE KOPPEKTHBBI, KaK B IEATEIBHOCT CTY/ICHTA-MHBAINA, TaK U B
JesATeIBHOCTD IPEToJaBaTels.

JInst i, ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI IPEIYCMOTPEHA OpraHU3alHs
KOHCYJIBTAIMI C UCTIOJIb30BAaHUEM AJICKTPOHHOMW TTOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISI YCIIeBAeMOCTH U IIPOMEKYTOYHOI
aTTecTalNU.

4.1 ®oHa OLEHOYHBIX CPeICTB A5 NPOBeIeHHs TeKyIero KOHTPOJIA.

IIpu 3amure nabopaTopHbIX pabOT MpernojaBarelb MPOBOAUT MHAWBUAYAIBHYIO HIIU
rpynmnoByto Oeceqy Mo Teopuu crocoboB mpod6ooTdopa U MpoOOMOArOTOBKA OOBEKTOB aHAIIN3A,
paccMaTpUBaeMbIX B COOTBETCTBYIOILEH 1abopaTopHOil paboTe.

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

1. Bunasi npod.

CrniocoOslI cokpartiieHust Ipoo ChIMYYHX MaTepUasoB.
O61ue TpedoBaHUsI K OTOOPY M KOHCEpBALIUU MPOo0.
O61ue nonoxxeHust oréopa Npod aTMoCcPepHOro Bo3ayXa.
Ot60p po0 aTMOChepHOTO BO3yXa AJIS OMPEACIICHUS CYITEPIKOTOKCUKAHTOB.
OT160p npo0 npy aHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpemeHHbIe cr1oco0bl TPo000TOOpa aTMOC(HEPHOTO BO3yXa.
MeTtoapl 0TOOpa POO MPUPOIHBIX BO/.
MeTtoapl 0TOOpa TIPod aTMOCPEPHBIX OCAIKOB.
. MeToas! oTO0pa mpod NMUTHEBOI BOJBI.
. MeToas! 0TOOpa mpod CTOUHBIX BOA.
. CtpykTypa " OCHOBHOE cojiep>kaHue HOPMAaTHUBHBIX JOKYMEHTOB,
periaMeHTHPYIOUMX TPoOooTOOP BOJ M aTMOC(HEPHBIX OCATKOB.
13. Ocobennoctu oT60Opa Mpod MOYB M TOHHBIX OTJIOKEHHH.

©OoN ks WN
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[Ipumep BapuaHTa KOHTPOJILHOM paboThI 1
Bapuanr 1

1. Ot6op mpo6 mpu aHATUTHUECKOM KOHTpOJIE BBIOpPOCOB (0TOOp MpoOd M3 MCTOYHHKA
3arpsi3HEHMs)



2. lenws m 3amaun mpoO6ooTOOpa CHEXHOTo MmokpoBa. OOOpyIOBaHKE, WUCIIOIB3YEMOE TIPH
otbOope mpoo.

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

1. OOmwme moyoKeHus U Kiaccu(uKaIys METO0B Pa3IOKEHUS.

2. TexHuKa pa3NoKEHUs: pa3joKEHUE HarpeBaHWEM B Tras3e, pacTBOpEHUE B
KHUJIKOCTSIX, Pa3JIOKEHUE CIUIABJICHHWEM W Jp. Marepuansl Ui M3TOTOBICHHUS XUMHYECKOM
MOCY/IbI.

3. M cTOYHMKH TOTPEIHOCTEN IIPU Pa3JI0KEHUH BEILIECTB.

4. PasnokeHne BelIeCTB ¢ ydacTUEM XMMHUYECKHX peakiuil 6e3 U3MEHEeHUsI CTEeTIeHU
OKHCIICHHS JIEMEHTOB. Pa3jokeHue ¢ HMCIOJIb30BaHHEM KOMILJIEKCOOOPa3yIOIMX BELIECTB U
HMOHUTOB.

S. PaznoxxeHne MuHepaabHbIMUA KHCJIOTAMHU.

6. Pa3noxeHne opraHMuecKUMHU KUCIOTaMHU.

1. CruiaBiieHHe W CIEKaHHWe, KakK Croco0 MpoOOMOArOTOBKM MPOO € pa3Iu4HOU
MaTpUILIEH.

8. Pacmieruienne gpepmenramu.

9. MeTonsl paznoxenus okuciaeHrueM. OKHCIEHUE KUCIOPOIAOM U 030HOM.

10. OxucneHne a30THOM KMCIIOTON U OKCHJIaMU a30Ta.

11. OKHCIIeHHE CEepHOM KUCIOTOW, CMEChIO a30THOW U CEPHOM KHUCIOT, XJIOPHOBATOU
KHMCJIOTOM M XJI0paTaMu, XJIOPHON KHCIIOTOM.

12. OcoO6eHHOCTH KUCIOTHOTO PA3I0KEHHSI MUIIEBBIX MTPOIYKTOB.

13. OcobeHHOCTH pa3I0KEHUSI MHUIIEBBIX TPOIYKTOB — OKHCICHUE MEPOKCHIOM
BOJIOPO/Ia, MEPOKCOANCYIh(HATOM, TEPOKCOKUCIOTAMH.

14. DIIEKTPOXUMHUYECKOE OKUCICHUE OPraHUYeCKOW MaTpUIlbl MPUPOJHBIX BOJ IS
HeNel onpeeNieHus TOKCHYHBIX 2JIEMEHTOB.

15. OcobeHHOCTH aBTOKJIABHOM MPOOONOArOTOBKY MUILEBBIX TPOYKTOB.

16. Meronbl pasnokeHUsT BOCCTAHOBJIEHHEM. BOCCTaHOBIEHHE BOJOPOJIOM HIIU

aMMHUaKOM, YIJIepoA0oM, MeTajulaMU. Jlpyrrue MeTo/ bl pa3iokKeHHUs] BOCCTAHOBIIEHUEM.

[Tpumep BapuaHTa KOHTPOJIBHOU PaOOTHI 2

Bapuanr 1

1. Munepanuzanys MaTpuibl 00pa3lloB OKHCIEHHUEM CEpHON KHUCIOTOH, CMECHIO
A30THOM U CEPHOU KUCIIOT, XJIOPHOBATOM KUCJIOTOU U XJIOpaTaMu, XJIOPHOM KUCIOTOM.

2. Metonbl pa3lIoKEHHS BOCCTAHOBJICHUEM. BOCCTaHOBJIEHHE BOJIOPOJOM WU
aMMMaKOM, YIJIEPOJIOM, METAJIJIAMH.

[TpuMepHBIii IepedeHb BOIMPOCOB I HOJATOTOBKH K KOJJIOKBUYMY:

dusnyeckue  METOAbl  pa3joKeHud. Tepmuyeckoe  pasiioxkeHue. PasznoxeHue
OpPraHUYeCKUX COeIMHEHUH UCKPOBBIM paspsiioM. [TnazMenHas necTpykuus.

VapTpazByk, kKak  ¢daktop  HMHTEHCHU(UKAIHMM  MpoIrecca  MPOOOMOATOTOBKH.
Criermuduueckue 0COOEHHOCTH yIbTpa3Byka. DQdekT kaButauu. OCOOEHHOCTH NPOTEKAHUs
XUMUYECKUX pEaKUuid B YyIbTpa3ByKoBoM rmoje. Hcnounukny 3-n3nydyenus. I[IpnMeHeHue
yABTPa3ByKa: YCKOpPEHHE MaccoOOMeHa, BO3JACHUCTBUE HA IJIEKTPOXMMHUYECKHE U XMMHUYECKHE
MIPOIIECCHI, JeTa3allysl )KUAKOCTEH, TUCTIeprupoBaHie, KPUCTALTU3AIH, CBapKa, TOBEPXHOCTHAS
00paboTKa pa3TUYHBIX MaTEPUAIIOB.

®oronmus. OcobeHHOCTH (HOTOXMMHUYECKHX peakuuidl. 3akoHbl Qoroxumuu. OleHKa
3pPEKTUBHOCTH NPOOOMOATrOTOBKU. MexaHusM (OTOOKUCIEHHsT Ha (poToKaranuzaropax.
Uctounuku Y® — uznyuenus. YcrpoicTsa st GOTOXMMHUYECKOI MPpoOonoAroToBku. @oronus,
KaK 9KCIPECC-MEeTO/] MPOOONOATOTOBKH KUAKHUX MUIIEBBIX TPOAYKTOB K aHAIIU3Y.

CBY-uznyyenue — Kak (pakTop MHTEHCU(PHUKAIMU MPOOONOArOTOBKU. XapaKTepUCTHKA



CBY-uznydyenus. YcCTpoOHCTBA, HCHOIb3YEMbIE IJIA npobonoAaroroBku. OcobeHHocTH
MHUKPOBOJHOBOW MPOOOIIOATOTOBKH OOBEKTOB C OPraHUIECKON MaTPHIICH.

OOmast  xapakTepucTHKa W  00JacTb TNPUMEHEHHUS: JKUIKOCTHOW  SKCTPAKIHH;
TBEpAOGa3HON OKCTPAKLIMHU; CBEPXKPUTUYECKOW (IIOMAHOM dSKcTpakuuu. Pasznenenue
KOMITOHEHTOB C ITOMOIIIBbI0 MEMOpaH U 31ekTpodopesa. YmapuBaHue U TUCTUIUIALUS.

Kpumepuu svicmasnenus oyeHok npu npoeeoeHuu KOHMpOIbHbIX padom U KOLIOKEUYMA.

OYeHKa «omauyHo». TIIyOOKHE WCYEPNBIBAIONIMNE 3HAHUS BCErO MPOTrPAMMHOTO
Marepuala, JIOTHYECKU IMOCIeIOBaTeIbHbIC, MOJIHbIC, MPABUIbHBIC M KOHKPETHBIC OTBETHI Ha
BOMPOCHl HK3aMEHAIIMOHHOTO Owiera © JONOJHHUTEIbHBIC BOIPOCH]; HCIIOJIB30BAaHHE B
H€O6XOI[HMOﬁ MEpEC B OTBCTax TCPMUHOJIOTUHA JUCIHUITIIUHBI, HpeHCTaBﬂeHHOﬁ B
PEKOMEHIYeMbIX Y4EOHBIX TTOCOOUSIX U IOTIOJIHUTEIILHON JINTEPATYPE;

OYeHKa «XOpowioy: TBEPAbIE M JIOCTATOYHO IOJHBIC 3HAHUS BCErO MPOTrPaMMHOTO
MaTtcpHralia, moCICA0BATCIbHLIC, ITPABUJIBHBIC, KOHKPCTHLIC OTBCTHI HA IMOCTABJICHHLIC BOIIPOCHI
npu CBOOOTHOM pearupoBaHUM HA 3aMEUaHUs 110 OTACITHHBIM BOIIPOCAM;

OYeHKa «VO081emeopumenbHoy . 3HaHUe U MTOHUMaHUEe OCHOBHBIX BOTIPOCOB IPOTPAMMBI,
HaJM4KMe HECYIIECTBEHHBIX OomHUO0K (He Ooisee 50%) nmpu HeCTTOCOOHOCTH MX CaMOCTOSATEIbHON
KOPPEKTHPOBKH;

OYeHKa «Hey0081emeopumeibHO»: HETOHUMAaHUE CYIIHOCTH H3JIaraéMblX BOIPOCOB,
rpyOble CyIIECTBEHHBbIC OIIMOKA B OTBETEC, HEYBEPECHHBIE M HETOYHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI MPETOaBaTEIs.

[Ipu wu3ydenun paszgena «OOmas XapakTepuCTHKa METOAOB  paslelieHus U
KOHIICHTPUPOBAHUS,  HUCIOJb3YyeMbIX IPH  MHPOBEAECHUU  IMPOOONOArOTOBKM  OOBEKTOB
OKpYXarollel cpeapl» 00ydaroliuecs BBIIOJHIIOT CaMOCTOSITENbHYI0 pabdoTry B ¢opme
COOOILIEHUH 10 33aJJaHHOW TeMe, JUIsl IOJrOTOBKH KOTOPOIO KCIOJIb3YIOT MaTepHalibl HayYHBIX
nyOIMKanuil NepuoINYECKUX U3/IaHUH U CTIELUaIU3UPOBAHHBIX CalTOB.

Kpumepuu oyenxu npu noocomoske coodweHutl no 3a0auHol meme:

OYeHKa «3aumeHoy». CTYIEHT BJaJleeT TEOPETHUYECKHMMH 3HAaHUSMHU IO BCEM pas3feliaM
TUCITUIIMHBI, BO3MOXXHO, JIOMYCKAaeT HE3HAYUTeNbHbIEe OIIMOKHU; TPOBENEH JOCTAaTOYHO
rIyOOKHM TOWCK MYyONMKAalMi 1O 3aJlaHHOM TeMe; CTYIeHT crmocobeH o0000mare u
CTPYKTYpUpOBaTh HaiJIeHHYI0 HWH(POpPMaIMI0, YMEET NPABWIBHO OOBICHATH IPUYUHBI
IIPOLIECCOB U ABJICHUM, MIUTIOCTPUPYS OTBET IPUMEPAMH.

OYeHKA «He 3aumeHOy»: MaTepuall He YCBOSH BOBCE MJIM YCBOCH YaCTUYHO, CTY/ICHT He
criocoO0eH 0000marb W  CTPYKTYpHpPOBaTh  HAWJACHHYIO HMH(POPMAIIMIO, TIOKa3bIBAET
OTpaHHYEHHBIH 00BEM 3HAHUI MPOTPAaMMHOT0 MaTepuaa.

4.2 ®oHJ OLIEHOYHBIX CPECTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTAIUM.

[TpumepHBIi epedeHb BOMPOCOB LIS HOATOTOBKH K 3a4ETY :

Bunet npo0.

Cnoco0bl cokpalieHus Ipo0 ChIMTyYHX MaTepUalOB.

OOm1re TpeboBaHUS K 0TOOPY U KOHCEpBAIMU MPoO.

OOu1re nonoxxeHust 0Toopa npod arMochepHOro Bo3ayxa.

OT160p npob aTMochepHOro BO3TyXa AJisl ONPEAETIEHUS CYIEePIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.

CoBpemeHHbIe crtocoObl TPo60oTOOpa aTMOC(hEepHOro Bo3ayxa.

Nogk~owhE
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Mertoas! 0TOOpa MpPoOd MPUPOTHBIX BO/I.

Mertoab! oTOopa mpod aTMOCc(EpPHBIX OCATKOB.

Mertoabl 0TOOpa MpPOO MUTHEBO BOJBI.

Mertoabl 0TOOpa MpPoO CTOYHBIX BOJ.

CrpykTypa u OCHOBHOE cofiep>kaHue HOPMAaTHUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMHUX TPOO600TO0p BOJ U aTMOC(HEPHBIX OCATKOB.

OcobenHoctr 0TOOpa MPOO MOYB U JJOHHBIX OTIIOKEHUH.

[Tpo600TOOp pacTUTENBHBIX MATEPUATIOB.

KoncepBanust 1 0cOOEHHOCTH XpaHEHHS IPOO PacTUTEIFHBIX MaTEPUAIIOB.
[Tpo60ooTOOp OMOIOTHYECKUX MAaTEPHAIIOB.

KoncepBanust 1 0coOOEHHOCTH XpaHEHHUS TPOO OMOIOrMYECKHX MaTepPHAaJIOB.
[Tpo600TOOP MUIIEBBIX TPOTYKTOB.

KoncepBanust 1 0cOOEHHOCTH XpaHEHHS TPOO MUIIEBBIX MPOITYKTOB.

Crnenuduka npo60ooTdopa U MPOOOMOATOTOBKH IPH aHAIM3€ 0OBEKTOB OKPYIKAIOIIIEH
cpepl.

«Cyxue» cmnocoObl paznoxkeHusi. CIUIaBlI€HHE CO IIEIOYHBIMHU, KHUCIOTHBIMU
TUTaBHSIMHU.

«Mokpsie» crocoObl paznoxeHus. OO0paboTka MHUHEPATbHBIMH, OPTaHHYECKUMU
KHCJIOTaMH, BOJTHBIMU PAaCTBOPAMH COJICH U OCHOBaHUIA.

CrienanbHble METO/IbI IPOOOTIOATOTOBKU. TepMuyeckoe pasioxKeHue.
[Muporuaponu3s u nuponus. PazinoxeHne ¢ UCNOIb30BAHUEM HOHHUTOB.

Pa3pymienne oprannyeckux BemiecTB (MuHepanmuzanus mpoobl). «Cyxoe» 030JeHHe
IUISL OTIpE/IeTICHNS HEOPTaHNYECKUX BEIIECTB B OPraHUYECKUX MaTepHaliaX: 030JIeHUE
0e3 100aBOK, 030JIEHHE C JOOABKAMHU.

«MoKpoe» pa3ioKeHue.

WuTeHcnpukanmus mpoueccoB MOKpPOW MHHEpajH3allMy: MPOBEICHHE Ipolecca B
aBTOKJIaBaX C TPAJUIMOHHBIMH HWCTOYHMKAMH HarpeBa, mpuUMeHeHue MB—
o0yueHus.

Vubrpa3Byk. MHIUKATOpBl YIbTpa3ByKa. [Tpumenenne yIbTPa3ByKa B
MpoOONoOAroTOoBKE: Y3— JAHUCIEPTUpPOBaHME, AMYJIbIMPOBAHUE, KOaryJisiius,
Jiera3alysi, BO3JCHCTBUE Ha DIIEKTPOXUMUYECKHAE H XUMUYECKHIE TPOIIECCHI.
dotoxumuyeckas MpooonoaroroBka. OcCoOEHHOCTH (OTOXUMHUYECKHX PEaKIIHil.
3akoHbl (oroxumuu. OueHka >PPEKTUBHOCTH NPOOONOArOTOBKH. MexaHU3M
¢orookuciaeHuss Ha  (oTokaranuzaropax. VICTOUYHMKH  yIbTpadUOIETOBOTO
U3Iy4YeHUs. YCTpoHcTBO A  (POTOXMMUYECKOHIPOOONOATrOTOBKH (TIOIpYXKHBIE,
CIMpAJIbHBIC U T.1.)

[TorpenHocT onpoOOBaHUS M XMMUYECKOTO aHaJIHM3a.

Kpumepuu OYEHKU npu coaye 3auema.

OoyeHka «3admeHo». CTYACHT BJIAACCT TCOPCTUUCCKHMMHU 3HAHUAMHU 110 BCEM pas3aciiaM

JUCIIMITIIMHBI, 06na)1aeT MPAKTUYCCKMMU HAaBbIKaMU IMPOBCACHUA OKCIICPUMCEHTOB, BO3MOXKHO,

J0IMYCKACT HCE3HAYUTCIIbHBIC OI_HI/I6KI/I; CTYACHT YMCCT IIPaBUIIBHO O0OBICHATH MIPpUYNHDBI

MponeccoB U HBHCHHﬁ, HWINTIOCTPUPYA OTBECT HPUMCPAMU.

OYeHKa «He 3aymeHo)». MAaTcepuall HC YCBOCH BOBCC HWJIM YCBOCH YaCTUYHO, CTYICHT
3aTPYAHACTCA NPUBCCTH NMPUMCPBI IO pa3aciiaM AUCHUILUIMHBI, MOKa3bIBACT  OT] paHI/I‘-ICHHHﬁ
00beM 3HaHMI IporpaMMHOTIO MaT€puaaa, HE IIOKa3bIBA€T HABBIKOB BKCHepHMeHTaﬂbHOﬁ

paboTHI.



OneHouHbIC CpeACTBA JUIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX IICUXO(DU3NISCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MPU MPOBEICHUU MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
W UWHBAJIWAOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUs Pe3yIbTATOB OOYYCHUS WHBAIUAOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1 OcHoBHasi 1MTEpaTypa:

5.1 OcHoBHas JiuTEpaTypa:

1. pyros, }0.C. [IpobomnoaroToBka B 3KOJIOTHYECKOM aHaJIM3€e: MpakTrieckoe pykosoactso / FO.C.
Hpyros, A.A. Pomun. — M.: BHUHOM. Jlabopatopus 3nanmii. —2009. — 855c.
https://www.book.ru/book/924000/view2/1

2. Kpucrtuan, I'. Anamutmueckas xumus: B 21. T. 2 / I'. Kpucruan; nep. ¢ anrn. A.B. 'apmamra u
ap. — M.: BUHOM. Jla6oparopust 3nanmii. — 2009. — 504c.

3. Hpyroe, 10.C. Anamu3 3arps3HEHHBIX OHOCpEJ W IMHUINEBBIX MPOAYKTOB: TPAKTHYECKOE
pykoBojacteo / FO.C. Ipyros, A.A, Poqun. — M.: BUHOM. Jlabopartopust 3nanmii. — 2009. —
29%4c.

4. Orro, M. CoBpeMeHHbIC METOIbI aHaUTUYeCKOU xumun / M. OtTo, niep. ¢ Hem. [Tox pen. A.B.
I'apmama. — M.: Texnochepa. — 2008. — 543c.

5. AHanutuueckas XUMHUs: Y4eOHMK AJs CTyAeHToB By30B B 31.: T. 1: Metoab!l uaeHTH()UKAUN U
onpexaeneHus BemectB / mox pen. JLH. MockBuna. — M.: Axagemus. — 2008. — 575¢. T. 2 :
Mertonbl pa3jienieHnst BeIeCTB U THOpUIHbIe MeTo bl aHanu3a / mox pen. JI.H. Mocksuna. — M.:
Axanemus. — 2008. — 300c.

6. OOBEKTHI OKpYXKaIOIIel Cpebl U X aHanuTudeckuii koutponb.//Ilox pen. T.H. lllexoBnosoii; B
2-x tomax; Kpacnomap, 2007

JI71st OCBOCHUS TUCIUTUTMHBI MHBAIUIAMH | JIMIIAMH C OTPAHHYCHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaap» n «fOpairy.

5.2 lonostHMTe/ILHASI JIATEPATypa:
1. Kapnos, FO.A. Meroasl npo6oordopa u mpodonoaroroBku: yued. [Tocodue / HO.A.
Kapnos, A.I1. CaBoctur. — M.: BUHOM. Jla6opatopus 3nanuii. — 2003. — 243¢



2. Hepdpdens, K. Cratucruka B anamutuueckoit xumuu / K. Jlepddens; mep. ¢ Hem.
JLH. IletpoBoii mox pex. FO.I1. Aanepa. — M.: Mup. — 1994, — 267c.
3. Hpyros, 0. C. Ananu3 3arpsi3HeHHOU BojbI [Tekct] : mpakTtuueckoe mocoodue / 1O.

C. pyro, A. A. Ponun. - MockBa : BUHOM. JlaGopatopus 3Hanwmii, 2013. - 678 c. : wi. -
(MeToabl B XUMUN).

4. Hpyros, }0.C. Ananu3 3arps3HEHHOW MOYBBI M OIMACHBIX OTXOJOB [DJIEKTPOHHBIN
pecypc] / 1O. C. dpyros, A. A. Pogus. - 4-e u3n. (3:11.). - Mocksa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5. CwmarynoBa, A.H. MaremaTnueckoe IUIAaHUPOBAHUE OHKCIEPUMEHTAa B METOAMYECKUX
WCCJICIOBAHMAX AHAIMTHYECKOM XMMHH: Y4eOHOoe mocoOue [DneKTpoHHBIM pecypc] : yueo.
nocobue / A.H. Cmarynosa, I'.B. I1amkoBa, JI.W. benbix. — Dnextpon. gan. — Cankr-IlerepOypr:
Jlanb, 2018. — 120 c¢. — Peskum mocryma: https://e.lanbook.com/book/98248

5.3. [lepuoauveckue U31aHusA:
Poccuiickue xxypHansl: «KypHan aHATUTHUECKOW XUMUNY, «3aBOjCKas J1a00paTopus.
JluarHocTrka MaTepuanoBy, «AHAINTUKA U KOHTPOJIbY, pedepaTuBHbie xypHaibl (PXKX)

6. Ilepeyenr pecypcoB  HHGOPMALMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«AHTepHET», HEOOXOAMMBIX [IJIsl OCBOEHUS TUCHUILIMHBI (MOTYJI).

1. DnextponHsiit kKaTanor Hayunoii 6ubnuorexu Kyol'y

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

3. Scopus - MymbTHAMCUMIUIMHApHAas pedepaTuBHas 0a3a  JaHHBIX, CalT
WWW.scopus.coml. DnektponHslil kKaTanor Hayunoii 6ubianorexu Kyol'yY

7. Mertoauveckne yKazaHusi JJs1 OOyYalOIIUXCH 10 OCBOCHHMI) IMCHUILIHHBI
(Mopy.Jist).

VYcenemHoe OcCBOEHHME AUCHUIUIMHBL MPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTyJIEHTa BO BCEX BHJAX ayJIWTOPHBIX 3aHATHM, a TaKXe IUIAHOMEPHYIO IOBCEIHEBHYIO
CaMOCTOSITENIbHYIO paloTy.

Obwue pexomenoayuu

N3yuenne AMCLUUIUIMHBI ClIeAyeT HauWHaTh ¢ MpopaboTKu padoueil mporpamMmsl, ocoboe
BHUMAaHUEYEIAs UEIAM U 3a/1a4aM, CTPYKTYPE U COAEP/KaHUIO Kypca.

Paboma c koncnexmom nexyuii

[IpocMoTpuTE KOHCIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIEKTA JIEKIUH,
KOTOpBIM BBI3BIBACT 3aTPyAHEHMsI Ul NOHMMaHusA. llomeiTaliTece HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOJIb3YS PEKOMEHIYEMYIO JUTEPATypy. Ecim caMoCTOSTENBHO
HE yJaoch pa3odpaTbcs B MaTepuane, chopMyaupyiTe BOIIPOCH U OOpaTUTECh 3a MOMOIILBIO K
[IpenoaaBaTesio Ha KOHCYJIbTAlUY WK ONMKanen JeKIuu.

PerynsapHo oTBOAMTE BpeMs Ul ITOBTOPEHMS IIPOWIEHHOIO Marepuaia, IIpoBepss CBOU
3HAHUS, YMEHMS M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamophuvix pabom

Ha 3anstum nonyuute y npemnojaBaTens rpaduK BHIIOJHEHHS Ja00paTOpHBIX padoT.
O63aBenuTech BceM HEOOXOJMMbBIM METOJMUECKUM 00€CTICUEHUEM.

Ilepen mnocemnienneM 1a0OpaTOpUM HM3YyYUTE TEOPHIO BOIPOCA, MPENIOIaraéMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIEH paboTe M MOArOTOBHTE
MIPOTOKOJI IPOBEAEHUS pabOThI, B KOTOPHIN 3aHECUTE:!

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] JUISI 3aII0JIHEHHSI SKCIIEPUMEHTAIbHBIMH JaHHBIMU HAOJIOACHUH;

— ypaBHEHMS XMMHUYECKUX peakIuil IpeBpaleHuid, KOTOpble OYAYT OCYILECTBIECHBI PH

BBITNIOJTHEHUH DKCIIEPUMEHTA;


https://e.lanbook.com/book/70699
https://e.lanbook.com/book/98248
http://www.sciencedirect.com/
http://www.scopus.com/

— pacyeTHble (HOPMYIIBI.

OdopmiieHre OTYETOB TOHKHO MMPOBOIUTHCS MOCTIE OKOHYAHMS pabOThI B TaOOPATOPUH.

Jlisi IOATOTOBKM K 3alUTE OTYETa CIEAYeT IMPOaHAIM3UPOBATH SKCIIEPHUMEHTAIbHBIC
pe3yJbTaThI, COMTOCTABUTH MX C U3BECTHBIMU TEOPETHUECCKUMHU TTOJIOKCHUSIMH UM CITPABOYHBIMU
JAHHBIMH, OOOOIIUTH PE3yNIbTaThl MCCIEJOBAHUN B BUAE BBIBOJOB MO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJMMBIC B METOAMYECKUX YKA3aHHUAX K BBIIOJHEHHUIO JTA0OPATOPHBIX
pabor.

B ocBOCHMM IUCHMITIMHBI WHBAIMIAMU H JIMIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas paboTa (KOHCYJbTAalMU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YUeOHOTO MaTepuara.

NunuBuayanbHple KOHCYJIBTAIMM IO TIPEAMETY SBISIOTCS BaXHBIM  (DaKTOpPOM,
CHOCOOCTBYIONIMM WHIWBUIYAIN3alMU OOYUYEHUS U YCTAHOBJICHUIO BOCIHTATEIEHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4aroIUMCs HMHBAJIUAOM WM JIMIOM C OTrPaHMYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
0o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE (MOAYJII0).

8.1 llepeuenb HHGOPMANUOHHBIX TEXHOJIOT UM,

KOHCYJIbTUPOBAHHE W TMpEBAPUTEIIbHAS MPOBEpPKa PabOT IMOCPEACTBOM IIIEKTPOHHOM
IIOYTHI.

8.2 Ilepeyennb HEOOXOAMMOI0 POrPAMMHOI0 o0ecneyeHusl.
KOMITBIOTEPHBIC MMPOrpaMMbI B dKcriepTHbIe cucteMbl — Microsoft Office Professional Plus
Microsoft Windows, pacueTHas koMIbrOTepHas nporpamma «Excely.

8.3 [lepeyeHb HHPOPMALMHOHHBIX CIIPABOYHBIX CHCTEM:
OnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMasi sl  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO)

MarepualibHO-TEXHHYECKOE 00ecTieYeHNEe TUCIUTITMHBI

Ne Bun pabor
(MOZysT) U OCHALIICHHOCTh

1. JlekunOHHBIE 3aHATHS | AyAUTOpHUS, OCHAIEHHAs MPE3CHTAlMOHHOM  TEXHHUKOU
(mpoexTop, JKpaH, KOMIIBIOTEP/HOYTOYK) u
COOTBETCTBYIOIIMM THporpaMMHbIM obOecneuenuem (110);
JOCKOM MenoBoit (aya. 425¢)

2. JIaGopaTopHble JlaGoparopusi, yKOMIUIEKTOBaHHasi  CHEIHMATU3UPOBAHHOM
3aHATHA Mebenpio U 1abopaTOpHBIM 000pY/IOBaHUEM (TEXHUYECKUMHU
CpeacTBaMU OO0y4YeHMs): aHaiu3artop xuakocth pH-Metp-
nonomep Okcrept-001 mmu pH-merp-moHomep Dxotect-120;
MarHUTHBIE METIAIKH (manpumeplLekiMS1); BECHI
AHAJINTUYECKUE BJIP-200, 2 KJjacca TOYHOCTH;
Cnexrpodoromerp SS 1207 wmm SS 2107 (Leki, mpou3sBoacTBa
®duunsaanu),  MuUKpoBoiHOBas  cuctema  «Mailstoney,
ANIEKTPOIUIUTKUH Mapku «Meuta», monxenb 111Y/212Y wmm
JIpyTrHe ¢ aHAJIOTUYHBIMU XapaKTepucTukamu (aya.242c, 252c)

3. ['pynnossie Ayautopusi (kaOMHET), OCHallleHHass MeO0enblo, JOCKOU
(MHOUBHYaTbHbIE) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTaIlHH



http://www.elibrary.ru)/

Tekymuid  KOHTPOJIb,

Aynutopusi (kKaOWHET), OCHAIlEeHHas MeOenblo, JTOCKOU

IIPOMEKYTOUHAS MenoBoi (ayn.242c, 252c¢)

aTTecTanus

CamocrosTenbHas Kabuner s caMocTOsTENbHONW pabOThI, OCHAICHHBIN
paboTta KOMIIbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetu «/HTEpHET», HMPOrpaMMON 3KPaHHOIO YBEIWYEHUA U
00€CIEeUYEeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.




