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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBun ¢ OOII nampasnenust 04.03. 01 Xumus 1enp OCBOCHHS TUCHUILIAHBI
COCTOUT B (popMHpOBaHUH Y OYAYIIMX CHEIIMAIMCTOB CUCTEMHOTO MPEACTABICHUS O Pa3IMUHbIX
BUJIaX U TUIAX UCIBITAHUI MPOMBIIUICHHOW MPOIYKIIMHU, a TAKXKE OLICHKU €€ KaueCTBa; YMEHUU
pemaTte METOJWYECKHE, TEXHOJIOTMYeCKHe U JIpyrue 3a7auyd MpOBEJIEHUs HCIBITAHWH,
BO3HUKAOIINE TIPU Pa3pabOTKe, M3TOTOBICHUH M CEPTHPUKAIIUHN MPOMBIIIUICHHOW PO TyKIIHH.

1.2 3apaun JUCHUIIIIMHLI.

— PACKPBITh TEOPETUUECKUE U METOI0JIOTMYECKHUE OCHOBBI JUCIUTIIIMHBL,

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

— chopMupOBaTh MPEICTABICHUS O MPOIECCax HMCIBITAHUM, 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 00ECIICUEHUS UCTIBITAHUH.

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 OakanmaBpoB 1o HampapieHuio 04.03.01 Xwumus, mHGOPMAIIMOHHO W JIOTHYECKH
CBs3aHA CO CIEAYIOUIMMHU IUCIHUIUIMHAMU: HEOPraHWYECKas XUMHS, aHAIUTUYECKas XUMHUS,
MPUKIATHON XMMHUYECKHA aHAIN3, XUMUYECKas SKOJIOTUs

OcBoeHME NaHHOM AMCIMILTUHBI HEOOXOAMMO KaK MpeAlIeCTBYIONIEE ISl AUCIMILTUH
BapyaTUBHOM 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
y4eOHOr 0 IJ1aHa MOATrOTOBKU OakanaBpoB 1o HamnpasiieHuto 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 pobooTdopa U | ucciaea0BaHUI
npeiaraeMbiM 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 HCTIBITAaHUH;
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
KonTakTHas padora, B TOM 4HcIe:
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 atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas 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
KonTpoJnb:
IToaroroBka K sK3aMeHy — —
OO0masi Tpy10€eMKOCTh qac. 108 | 108
B TOM 4HCJIle KOHTAKTHAsA 542 | 54,2
pabora
3ad4. el. 3 3

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

KoanuecTBo yacos

AynautopHast Breaynu-
Ne HanmenoBanwme paznenos (Tem) Beero pabota TOpHAast
paboTa
J |13 | JIP CPC
1 2 3 4 5) 6 7
1 Buast npo6. O6mme TpeboBaHus K 0TOOpPY U 4 2 2

KOHCEpBAIMHU IPO0.

OcoOenHocTy 0TOOpa MPOO 0OBEKTOB OKPYXKaroIIeH
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
pa3JI0KEHUs BEIECTB
CrniocoOslI pa3ioxeHus: 00pas3IoB ¢ UCIOIB30BAHUEM

4. P pastt 298 | 2 12 | 158
IPOIIECCOB OKUCIIEHHUS! M BOCCTAHOBJICHHSI
WuaTencudukarys mpoOonoroToBKU 1o

5. ICHOHKALULS POOONOAT OTOBKIL 101 24 | 4 8 | 12
BO3eHCTBUEM (DHU3MUECKUX TOJIeH
OO0m1as XxapakTepucTUKa METOJIOB PA3CICHUS 1

6. |KOHLIEHTPUPOBAHMS, UCTIOIb3YEMBIX MIPH IPOBEACHUU 12 2 10
IpOOONOATOTOBKH 0OBEKTOB OKPYKAIOIIEN CPE/Ib
Hmoeo no oucyuniune: 103,8| 18 32 53,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Coaepxxanue pa3enoB (TeM) IHCHHUIIIMHBI:
2.3.1 3aHATHSA JEKIMOHHOI0 THIIA.

dopma
Coneprxanue paszena (TeMbl) TEKYLIETO
KOHTPOJIA

HaunmenoBanue paznena
(Tembl)




2

3

/Bumber  1po0. Oo6mmue
TpeOboBaHUsI K OTOOpPYy |
KOHCEpBaIMH MPoo.

Buner mpo6. CrmocoObl  cokpamieHuss mpod
ceilyynx wmarepuaioB. OOmme TpeOOBaHHS K
0TOOpY M KOHCEPBAIMH P00

KP1

.|Ocobennoctu otdbopa npod
O0BEKTOB  OKPY)KAIOIICH
Cpelbl (atMocdepHOTO
BO3/lyXa, MPHUPOJHBIX BOJI,
TTOYB). OcobGeHHoCTH
orbopa MUTIEBBIX
npoaykToB. OcobeHHOCTH
otOopa 6uonpoo

OO0mue IOJIOKEHUS
atMochepHOro BO3yXa.
aTMOC(EpHOTO  BO3IyXa
CYIEpIKOTOKCUKaHTOB.  OTOOp
AHATUTHYECKOM KOHTpOJIE
CoBpemenHbIe croco0bl mpobooToopa.

Mertoabl oTOOpa TPOO MPUPOIHBIX BOJ H
aTMoc(hepHBIX 0CaTKOB, MUTHEBON BOJIBI, CTOYHBIX
Boa. CTpykTypa H OCHOBHOE COJIEp)KAHHE
HOPMATUBHBIX JIOKYMEHTOB, pEriiaMeHTHUPYIOIIHX
mpo0ooTOOp BOJ M aTMOC(EPHBIX OCATKOB.

Ocobennoctu 0TOOpa Mpod MOYB M JTOHHBIX
OTJIOKECHUH.

[IpoGooTbop pacTUTEIbHBIX "
OMOJIOTUYECKHUX MaTepHaJoB, MUIIEBBIX
nponykroB. KoHcepBamussi ©  0COOCHHOCTH
XpaHECHHS TPOo0

orbopa  mpob
OTt60p po0
OIIpeIeIICHUS
npod  mpu
BBIOPOCOB.

JJIA

KP1

.|O01111€ BOITPOCHI METOJIOB
paznoxenusi. CnocoObl
Pa3JI0KEeHUS BEIECTB

OO61ue Bonpocskl METO0B pa3iiockeHus. TexHuka
pasioxeHus (pa3ioKeHHEe HarpeBaHHEM B rase,
pacTBOpeHHE B KHUJAKOCTAX,  pa3joKEeHHUE
CIulaBieHus. Marepuansl JUIsI  U3TOTOBJICHMS
XUMHYECKOMW MOCYABI.

VcTOYHMKM TOrpemHocTel npu  pasioKeHUU
BEILECTB. VYckopenue pa3iIoKeHus,
aBTOMaTH3aLMs

Pa3nojkeHne BelIECTB € y4acTUEM XUMHYECKHX
peakuuii 0e3 W3MEHEHHs CTENEeHH OKHCICHHS
AIIeMEHTOB. Pa3znoxeHue ¢ HCIOJIb30BAHUEM
KOMIIJIEKCOOOpa3ylolMX BEIIECTB U HOHUTOB.
Paznoxxenue MUHEpPATbHBIMU KHCIIOTaMHU.
Cnnasienue. Pacmenienne bepmeHTaMu.
IInporunponns. Paznoxenune merogom Jloypenca
Cwmurta

KP2

.|Crioco0sI pazyioxeHus
00pasIoB C
HCIIOJIb30BaHUEM
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHS

Mertonst pazoKeHUs OKHCJICHUEM.
OKucneHre KuciaopoaoM U 030HOM. OKHCIEeHHE
A30THOM KHUCIIOTOU U OKcUujaMu a3ota. OKHUCIIeHHe
CEpPHOM KHUCIOTOM, CMECBIO a30THOM U CEpPHOU
KHMCJIOT, XJIODHOBATOM KHUCJIOTOM M XJIOpaTamu,
XJIOpHOH KHUCIOTOH. OCOOEHHOCTH KHCIOTHOTO
Pa3OKEHUST THIIEBBIX MPOAYKTOB. OKHUCICHHUE
MEPOKCHUIIOM BOJIOPOJIa, TMEPOKCOIUCYIh(HATOM,
MIEPOKCOKUCIOTaMH. DNEKTPOXUMHUIECKOE
OKHCIIEHUE. OcobenHoctu aBTOKJIAaBHOUN
MpoOOMOATOTOBKY MUIIEBBIX MPOTYKTOB.

Meroabsl  pa3ioXKEHUST  BOCCTAHOBIICHUEM.
BoccranoBnenne BOJOPOJOM WM aMMHAKOM,
yriaepojaoMm, — Metawiamu.  [Ipyrue = MeTojbl
Pa3IoKeHHST BOCCTAHOBJIICHHEM

KP2




5.|UaTencudukanus
POOONOATOTOBKH O
BO3JICHCTBUEM (PU3NICCKUX
moJiei

duznueckue METO/IbI pa3IoKEeHMUS.
Tepmuueckoe pas3noxeHue. Pasznoxenue
OPraHWYEeCKUX COEIMHEHHI MCKPOBBIM Pa3psiioM.
IIna3zmeHHas necTpykuus.

VYabTpa3Byk, Kak (hakTop HHTEHCHU(PHUKAUU
nporecca npobomoaroroBku. Cneunnduyeckue
0COOCHHOCTH yabTpa3Byka. Dh(EeKT KaBHTAIUH.
Oco0OeHHOCTH NPOTEKAaHUS XUMUYECKUX peaKlnii
B yIbTpa3BykoBoMm  mone. McrnoyHukuy3-
U3ITy4EHHUS. [Ipumenenue yJIbTpa3ByKa:
YCKOpEeHHuEe MaccooOMeHa, BO3JEHCTBUE Ha
AIIEKTPOXUMUYECKUE U XHMUYECKUE IPOLIECCHI,
Jiera3zanus KUJKOCTEH, JUCIIEPTUPOBAHMUE,
KpUCTaJIIIU3aLus, CBapka, [IOBEPXHOCTHAs
00paboTKa pa3InYHbIX MaTEPHAIIOB.

@®otomn3. OcoOeHHOCTH (POTOXUMUYECKHX
peaKIuu. 3aKOHEBI dhoToxummum. Orenka
3¢ (HEeKTHBHOCTH TMPOOOMOATOTOBKH. MeXaHu3M
($OTOOKHUCIIEHUS Ha (oTokaTamu3aTopax.
HUcrounnku Y@ — wusnydeHus. YCTpoHCTBa Uit
doToxuMHUECKON MpoOonoAroToBku. dortonus,
KaK JKCIpPecc-MeTO]] MPOOOMOATOTOBKU KUAKUX
MUIIEBBIX MMPOJAYKTOB K aHAJIU3Y.

CBY-uznyuenue - KaK bakTop
WHTCHCU(PUKAITIU IPOOONOATOTOBKH.
Xapakrepuctuka CBY-uznyuyenus. YcTpoiicTsa,
UCIOJIb3YEMbIE  JUId IpOOOIIOATOTOBKH.
OcobenHoctu MUKPOBOJHOBOM
IPOOONOATOTOBKM OOBEKTOB C OPraHU4eCcKOu
MAaTpHUILIEN.

6./O01as xapakTepucTHKa
METOIOB Pa3JIeICHUs 1
KOHIIEHTPHPOBAHHUS,
UCTIOJB3YEMBIX TPH
MIPOBEACHUU
MPOOOTOATOTOBKH
00BEKTOB OKpY Karolei
cpeabl

KunkoctHas HKCTPAKIHS. Teepaodaznas
skcTpakius.  CBepxkpuTudeckas  QuironaHas
sKcTpakuus. Paznenenue ¢ nomompio MeMOpaH 1
anekTpodopesa. YnapuBaHue U JUCTUIUIALIHS.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

HanmenoBanue

Ne TemaTnka npakTHUECKUX 3aHATHH (CEMHHApOB)

paszzena (TeMbl)

®opma
TEKYIIEro
KOHTPOJISI

1 2

3

4

1. 3aHATUS CEMUHAPCKOTO THIA HE MPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHSI.

Ne HanmenoBaHue 1a60paTopHBIX paboT

dopma
TEKYILEro
KOHTPOJISI




1 3 4
1. |l[IpoBenenue oTO6Opa Mpod MPUPOIHBIX BoA U MOYB. [loaroroBka oOpas3ios Otyer no
K aHaJIH3Yy. nabopaTtopHoi
pabote
2. |Pa3paboTka cxembl MPOBEICHUS «CYXOi» MUHEpaTU3alUd Ha TpUMEpe Otuer o
MUIIEBOrO MPOIYKTa 1abopaTopHOii
pabore
3. |Pa3paboTka cXeMbl MPOBEICHHSI «MOKPOI» MHHEpaIU3aIlli Ha TPUMEpPE Otuer o
MUILIEBOTO MPOAYKTA nabopaTtopHoi
pabote
4. |OkuciieHne OpraHuvecKuX BemecTB mo meroay Keempnans (Ha mpumepe Otuer o
Pa3IIOKEHHUS ChIpa). 1abopaTopHOii
pabore
5. [Posb mpobGomnoaroToBku mpu omnpenesieHuu coaepxanus Fe (1) u Fegpy Otuer no
B PUPOJHOMN BOJIE nabopaTopHOI
pabore
6. [Pomb mpoOOMOATOTOBKH TPH ONPENEICHUH O0IIEro CoAepKaHus JKene3a B Otuer o
MUIIEBBIX MPOIYKTaX (Ha mpuMepe OeIoro U KPacHOTO BUHA). nabopaTtopHoOi
pabore
7. |CBY-uznyyenne — kak (akrop wuHTeHcH(uKamus — mporeccal  Otuer mo
POOOIOATOTOBKH MUIIEBBIX MPOJYKTOB. 1abopaTopHOit
pabore
8. |BnusiHME TPAaBUIBHOCTH BBIMOJHEHUS NPo000TOOpa Ha PpPe3ysIbTaThl Otuer o
aHanmsa (Ha NOpPHMEPE OIpPEAEIEHHMsT DPAcTBOPEHHOIO KUCIopoga B| J1abopaTopHOH
MIPUPOIHOM BOJIEC) pabore

3amuTa naboparopHnoit padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), pacuernoro 3amanus (P3), nanucanue
pedepara (P), acce (3), komnokBuyMm (K), tectupoanue (T), yctasiii onpoc (YO) u T.4.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
BeinonHeHue KypcoBbIX pabOT He PENyCMOTPEHO.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

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

nentp KyoIl'VY, 2014, 346 c.

2014, 114 c.

Oduc. — 2007

Ne Bun CPC IO BBIIIOJIHEHUIO CAaMOCTOSITENIbHOM pabOThI
1 2 3
1 ([Ipopabotka yueGHoro| Ilromko T.I'., Boponosa O.b., Hukonaesa H.A., Konmmna
(TEOpETHYECKOTO) Jx.H. IIpo6ooT60p 1 mpoOOMOATrOTOBKA B XHMHUYECKOM
Marepuana ananuze. Yacts 1./ KpacHonap: U3aarenscko-noaurpaduaeckuii

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [Ipo6ooT6op u
poOOIOrOTOBKAa B XUMHUECKOM aHanmu3e. Yactp 2. /
Kpacnonap: Uznatenscko-nonurpaduueckuii nenrp Kyol'v,

OOBEKTHI OKPYXKAIOLIECH Cpebl U UX AHATUTUYECKUNH KOHTPOIb
B 2-x Tomax / mox pea. T.H. lllexosuosoit. . — Kpacnomap: Apr-

Meroandeckue peKOMEHAIMU K OpraHnu3alui ayJUTOPHOU U




BHEAYJUTOPHOH (CAaMOCTOSATEILHOM) pabOThI CTY/ICHTOB:
metoauyeckue ykazanus / coct. T.I1. Croposxxenko, 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., Konmuna
MHIUBUAYaAJIbHbBIX k. H. [Ipo6ooT6op 1 mpoOOonoAroToBKa B XUMUIECKOM
pacueTHBIX 3amaHuii  u|aHaym3e. Yacts 1./ Kpacromap: M3narenscko-nmommrpadudeckuii
NoAroToBKa K Tekyuemy|ueHtp Kyol'y, 2014, 346 c.

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

OOBEKTBl OKpYXKAIOIIeH Cpebl U UX aHATUTHYECKUN KOHTPOJIb
B 2-x Tomax / mox pexa. T.H. lllexoBnosoii. . — KpacHomap: Apr-
Odwuc. — 2007

Meroandeckue peKOMEHAALUU K OpraHUu3aluu ayJUTOPHON U
BHEAYJIMTOPHOM (CaMOCTOSTENIbLHOM) pabOThI CTYJIEHTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCIIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSAMHU 3710poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBercTBuu ¢ TpeboBanusimu @I'OC BO peanuzaius KOMIETEHTHOCTHOTO TTOAX0Aa
MpelycMaTpUBaeT HCIIOJIIB30BAaHHE B Y4EOHOM MpoIlecce aKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM
MIPOBEJICHUS 3aHATUM.

Opranuszanus H3y4yeHUs Marepuaiga Kypca OCYIIECTBIISIETCS HAa OCHOBE CHCTEMHO-
JESTEIIbHOCTHOTO TMOJAX0/la U IMOATANHOI0 (OPMUPOBAHMSI YMCTBEHHBIX AeicTBuil. Jlekuun u
nabopaTopHbIe 3aHATUS CHOCOOCTBYIOT (OPMHUPOBAHUIO Y CTYACHTOB 0a30BbIX 3HAHMIA,
OCHOBHBIX MBICIIUTEIILHBIX OIEpaIuii, pa3BUTHIO JIOTHKU. JIEKIIMW HOCAT MOTHBAI[MOHHO-
MO3HABATENbHBIN XapakTep; Jab0paTOpHBIE 3aHITHUS SBISIOTCS CAMOCTOSATEIHHBIMA M UMEIOT
MpoOJEMHO-TIONCKOBBIM  Xapaktep. llpw BhIMOTHEHWH J1aOOpPaTOPHBIX padOT peanu3yeTcs
TBOpUYECKasi JIEATENbHOCTh  CTYJIEHTA, pPAa3BUBAETCS KOMMYHHKATHBHAs  CIIOCOOHOCTb,
pPa3BUBAIOTCS  HABBIKM  apTyYMEHTHPOBAaHHO  BBIpaXKaThb CBOM  MBICIM HW  HaBBIKH
DKCIIEPUMEHTAIBLHOU PabOTHI.

st moBeimeHust 3¢GGHEKTUBHOCTH y4eOHOTO TMpoIecca HCIOJIB3YIOTCS  CIEAYIOIIHe
o0Opa3oBaTenbHbIe TEXHOIOTHUHU: WH(HOPMAIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HATIPABIIEHHBIC Ha
dbopMHpOBaHWE CHCTEMBbI 3HAHWH, 3alIOMUHAHWE W CBOOOJHOE OIMEPUPOBAHHE HMHU; METO/I



npoOJIEMHOTO W3JIOKEHHsT Marepuana. s yCIemHOro OCBOSHHS AWCIMIUIMHBI CTyJCHTaM
HEOOXOIMMO OBIIAJICTh HaBBIKAMH MPOBEICHUS IOMCKAa HEOOXOAMMOW HaydyHON MH(OpManuu B
dongax 6ubmmoreku. s 3aKperyieHHs MOJyYSeHHBIX TEOPETUYECKUX 3HAHMHA U MPAKTUYECKUX
HaBBIKOB U C LIENbI0 MPO(ECCHOHATBHON OPHUEHTANH TIPETyCMOTPEHBI CEMUHAPHI-OKCKYPCHH Ha
NPEANPUATHSIX TOPOA.

[Tpu BBIMONHEHUHN TAOOPATOPHBIX PAOOT U BO BPEMsI CAMOCTOSITEIbHON PaOOTHI CTYACHTHI
IPOBOAAT Pa30Op MPaKTHYECKUX 3aad KaK CaMOCTOSTEIbHO, TaK W PEHIAOT HpPOOJIEMHBIC
CHUTYaIlMH B COCTaBE MaJIbIX TPYIIIL

JIns MHBaJIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI PEAU3YIOTCS
UHIMBHyaIbHbIE ~ 00pa30BaTEJIbHBIC  TEXHOJOTHH, KOTOPHIE  IIO3BOJSIOT  ITOJIHOCTBIO
VHIMBHIyJIM3UPOBATh COJCPIKAHUE, METOAbI W TEMIbl YYEOHOH ESTENbHOCTH WHBAIHIA,
BHOCHUTBH BOBpPeMsI HEOOXOIMMbIE KOPPEKTHUBEI, KaK B IEATEIBHOCTh CTY/ICHTAa-MHBAINA, TaK U B
JeATENIbHOCTD MPENOoAaBaTelIsl.

JInst ur; ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI IPEIYCMOTPEHA OpraHU3aIMs
KOHCYJIbTALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

4. OneHo4YHbIe CPEeACTBA LIS TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalNU.

4.1 ®oHja OLEHOYHBIX CPeCTB A5 NPOBeIeHHs TeKyIero KOHTPOJIA.

IIpu 3amure nabopaTopHbIX pabOT MpernojaBarelb MPOBOAUT MHAWBUAYAIBHYIO HIIU
rpynmnoByio Oeceqy Mo Teopuu crocoboB mpod6ooTdopa u MpoOOMOArOTOBKH O0BHEKTOB aHAIN3A,
paccMaTpUBaeMbIX B COOTBETCTBYIOLEH J1abopaTopHOil paboTe.

ITpuMepHBIii nepeyeHb BOIMPOCOB, 0OCYKAAEMBIX IIPU 3aLUTaX JIAOOPATOPHBIX paboT, U
JUTS IOATOTOBKH K KOHTPOJIBHOM padoTte 1:

1. Bunasi npod.

CriocoObl cokpartiieHust Ipoo ChIMYyYHX MaTEpPUAJIOB.
OO6mre TpeboBaHUs K OTOOPY U KOHCEpBAUU TPo0.
OO6mre monoxeHus oToopa mpod aTMochepHOTo BO3yXa.
OT60p P00 aTMOChepHOTO BO3ayXa IS OMPEACIICHUS CYITEPIKOTOKCUKAHTOB.
OT160p npo0 Npy aHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpemeHHbIe cr1oco0bl MPo000TOOpa aTMOC(HEPHOTO BO3yXa.
MeTtoael 0TOOpa POO NPUPOIHBIX BOI.
MeTtoapl 0TOOpa TIpPod aTMOCPEPHBIX OCAIKOB.
. MeToas! oTO0pa mpod NMUTHEBOI BOJBI.
. Mertonbl oTO0pa Mpod CTOYHBIX BOJ.
. CtpykTypa u OCHOBHOE cojiep>kaHue HOPMATUBHBIX JOKYMEHTOB,
periaMeHTHPYOUMX TPoO0oTOOP BOA U aTMOC(EPHBIX OCATKOB.
13. Ocobennoctu oT60pa Mpod MOYB U IOHHBIX OTJIOKEHUI.

©oN s WD
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[Ipumep BapuaHTa KOHTPOJILHOM paboThI 1
Bapuanr 1

1. Ot6op mpo6 mpu aHATUTHUECKOM KOHTpOJIE BBIOpOCOB (0TOOp MpoOd M3 HCTOYHHKA
3arpsi3HEHUs)

2. llenms um 3amaum poOOOTOOPA CHEXKHOTO MOKpoBa. OOOpyIOBaHUE, UCTIOIL3YeMOe TpH
otOope mpoo.

[TpumepHBIii IepeyeHb BOMPOCOB, 00CYKAAEMBIX IPHU 3aILUTaX JJAOOPATOPHBIX paboT, U
JUISI IOATOTOBKH K KOHTPOJIbHOM padoTe 2
1. OO6ume nosoxxeHust U KiacCuPpUKaUg METO0B PA3IIOKEHHS.



2. TexHHKa pa3loKEHUs: pa3joKEHUE HArpeBaHUEM B Tra3e, pPACTBOPEHHUE B
KHMJKOCTAX, PA3JIOKEHHE CIUIaBIEHUEM W Jp. Marepuanbsl Uil M3TOTOBJIECHUS XUMHUYECKOH

HOCY/IbI.
3. M cTOYHMKY OTPENIHOCTEN MPU Pa3I0KEHUH BEIIECTB.
4. PasnoxeHne BemecTB ¢ y4acTHeM XUMHUYECKUX peakiuii 6e3 N3MEHEHUs CTETIeHU

OKHCJICHHMS 3JIEMEHTOB. Pa3noskeHue ¢ HCII0Jb30BaHUEM KOMHJ’IGKCOO6paBYIOH_II/IX BCIICCTB H
HOHHUTOB.

5. Pasnoxenne MuHepaIbHBIMU KUCIOTaAMHU.

6. PaznoxxeHne opraHM4eCKUMU KHCIIOTaMHU.

7. CruiaBjieHHEe W CIIEKaHHWe, KaK Croco0 MpoOOMOArOTOBKM MPOO € pPa3IM4HON
MaTpULEH.

8. Pacmenienue dpepmenTamu.

9. MeTtobl paznoxkeHus okucieHueM. OKUCIEHNE KUCIOPOIOM U 030HOM.

10. OKHCIIEHHUE a30THOM KUCIIOTOM M OKCHUIaMH a30Ta.

11. OKHCIIEHHE CepHOM KUCIOTOU, CMEChIO a30THOM U CEPHOM KHUCIIOT, XJIOPHOBATOU
KHUCJIOTOM U XJIOpaTaMu, XJIOPHOM KMCIOTOM.

12.  OcoOGEHHOCTH KUCIOTHOTO PA3JIOKCHHUSI MAIIEBBIX TPOIYKTOB.

13. OcobeHHOCTH pa3JoKEHUsl MUIIEBBIX MPOAYKTOB — OKHCIECHUE IEPOKCHIOM
BOJIOPOJIa, MEPOKCOAUCYITH(ATOM, IEPOKCOKUCIOTAMH.

14,  DneKTpOXMMHUYECKOE OKHCIECHUE OPraHMYECKON MaTpUllbl MPUPOIHBIX BOJA IS
TeJIeH OTpeIeIICHUs] TOKCHYHBIX JIEMEHTOB.

15. Oco0eHHOCTH aBTOKJIaBHON MPOOOIMOATOTOBKH MUIIEBBIX MPOAYKTOB.

16.  Meronbl pasnoXEHUS BOCCTAHOBJICHHEM. BOCCTaHOBJICHHE BOJOPOJIOM HIIU

AdMMHAKOM, yIjIepoaoM, METallllaMH. I[pyrI/Ie MCETObI PA3JI0KCHUSA BOCCTAHOBJICHUCM.

IIpumep BapuaHTa KOHTPOJBHON PabOTHI 2

Bapuanr 1

1. MuHepanu3anus. MaTpuibl 00pa3lioB OKUCIECHHEM CEPHOM KHUCIIOTOH, CMeChio
A30THOM M CEpPHOM KHCIIOT, XJIOPHOBATOM KUCIOTOM U XJIOPATaMH, XJIOPHOU KUCIIOTOM.

2. MeToapl pas3nokeHHs: BOCCTaHOBJIEHUEM. BoccraHOBIEHHE BOIOPOAOM WM
aMMMAKOM, YTJI€POJIOM, METAIIAMH.

[TpriMepHBIii TepeueHb BOMPOCOB I MOATOTOBKH K KOJIOKBUYMY:

@usnyeckue  METOABl  PA3NIOKEHMs.  TepMuueckoe  pasinokeHue.  Pasnoxenue
OpraHMYECKUX COEIUHEHUN NCKPOBBIM paspsiioM. [InazmenHas nectpykums.

VnpTpa3Byk, Kak  (QakTop  MHTEHCHM(UKauMu  mpoluecca  MPOOOMOATOTOBKH.
Crnemnuduueckrne 0COOCHHOCTH yabTpa3Byka. D dext kaButaruu. OCOOEHHOCTH TMPOTEKAHUS
XUMHYECKHX peakUuid B yIbTpa3BykoBoM mose. McnounuknV3-usnydenus. I[lpumenenue
yIbTpa3ByKa: YCKOPEHHE MaccOOOMEHa, BO3JIEHCTBUE HAa AJIEKTPOXMMUYECKHE U XMMHUYECKHE
IIPOLIECCHI, AeTa3alus KUAKOCTEH, JUCIIEprUpOBaHUE, KPUCTAJUIN3ALMs, CBApKa, TOBEPXHOCTHAS
00paboTKa pa3INYHBIX MAaTEPUAIIOB.

®otonn3. OcoOeHHOCTH (OTOXUMHUECKUX peakiuil. 3akoHbl Qoroxumuu. OleHka
3¢ (eKTUBHOCTH MPOOONOArOTOBKU. MexaHu3M (OTOOKHUCIEHUS Ha (QoTOoKaTanu3aropax.
Hctounnku YO — uznydenus. YcrpoicTsa A (HOTOXUMUYECKOH mpoOonoaroToBku. @oTomus,
KaK 3KCIPECcCc-MeTO/1 MPOOONOArOTOBKH KUIKUX MUIIEBBIX TPOAYKTOB K aHAIN3Y.

CBY-uznyyenue — Kak (pakTop MHTEHCHU(PHUKAIMKU MPOOOMOATOTOBKU. XapaKTepUCTHKA
CBY-n3nydyenus. YcCTpoWcTBa, HCHOJb3yeMbIE JUIS npobonoaroroBku. OcobGeHHOCTH
MHUKPOBOJIHOBOH MPOOOIOIrOTOBKH 0OBEKTOB C OPraHMYECKOM MaTpUIIEH.

OO0mass  xapakTepucTMka M  00JacThb TNPUMEHEHHs: JKMJIKOCTHOW  AKCTPaKIUH;
TBepAO0(Aa3HOM SKCTPAKLUMHU; CBEPXKPUTHUECKOW  (QuIIOMIHOM dSKcTpakuuu. Pasnenenue
KOMITOHEHTOB C IIOMOIIIbI0O MEMOPaH U 35ieKTpodope3a. YnapuBaHUE U JUCTHILISALMS.



Kpumepuu svicmasnenus oyeHok npu npoeeoeHuu KOHMpOIbHbIX padom U KOLIOKEUYMA.

OYeHKa «OomauyHo»: TIIyOOKWE WCYEPNBIBAIONINE 3HAHHUS BCEro IMPOTrPaMMHOIO
Marepuala, JIOTHYECKU IOCIIeIOBaTeIbHbIC, MOJIHBIC, MPABHIbHBIC U KOHKPETHBIC OTBETHI Ha
BONIPOCHl AK3aMECHAIIMOHHOTO OWjieTa W JOIMOJHUTENBHBIE BOIMPOCH; WCIOIb30BAaHUE B
HEOOXOJMMOW Mepe B OTBETaX TEPMHHOJIOTMU  JMCUUIUIMHBL, TPEICTABICHHOH B
PEKOMEHIYEMBIX YIeOHBIX TOCOOHSIX U JTONOTHUTEILHOMN TUTEpaType;

OYeHKa «XOpouwio»: TBEPAbIE M JIOCTaTOYHO IOJHBIC 3HAHUS BCEr0 MPOTrPAMMHOTO
Marepuala, oCIeI0BaTeIbHbIC, PAaBUIbHBIC, KOHKPETHBIC OTBETHI HA TIOCTABICHHBIEC BOIPOCHI
IpH CBOOOTHOM pearupoBaHUU HA 3aMEYaHHUS 110 OTACIBLHBIM BOIIPOCAM;

OYEeHKA «VO08I1emEopuUmenbHoy . 3HaHHE U MOHUMaHHEe OCHOBHBIX BOIIPOCOB IIPOTPAMMBI,
HaJIMYUe HECYIIECTBEHHBIX OMMO0K (He Oosiee 50%) mpu HECIOCOOHOCTH UX CaMOCTOSITENIbHOM
KOPPEKTUPOBKHU;

OYeHKA «Hey0081emeopumenbHo»: HENOHUMAaHHE CYITHOCTH H3JaraéMbIX BOIIPOCOB,
rpyOble CYIIECCTBCHHBIC OIMMOKM B OTBETE, HEYBEPEHHBIE W HETOYHBIC OTBETHl HA
JIOTIOTHATEIFHBIC BOTIPOCHI TIPETIOAaBaATEIIS.

[Ipu wu3ydenun pasgena «OOmas XapakTEepUCTUKA  METOJOB  pa3leleHUs W
KOHUEHTPUPOBAHUSA, HUCIOJB3YEMBIX IMPU  HPOBEACHUH  MPOOONOArOTOBKHM  OOBEKTOB
OKpy’Karolie cpelpl» O0Oyyaroliuecss BBINOJHAIOT CaMOCTOSTENbHYIO pabory B (opme
COOOLIEHUH 10 33JaHHON TeMme, sl OJArOTOBKU KOTOPOTO MUCIOJb3YIOT MaTepualbl Hay4HbIX
nyOIMKanuil NepuoAUYECKUX U3AaHUN U CeIMaIU3UPOBAHHBIX CAUTOB.

Kpumepuu oyenxu npu noocomoske coobujenuii no 3a0aHHol meme.

OYeHKa «3aumeHo». CTYICHT BIAJIeeT TEOPETHYECKMMHU 3HAHHMSMH II0 BCEM pasjeliaM
JTUCITUTUIMHBI, BO3MOXKHO, JIOIYCKAaeT HE3HAYUTEIbHBIC OIMMOKH, TIPOBEICH JIOCTATOYHO
DIyOOKHW TIOMCK IYOJIMKAIMA 10 3aJlaHHOW TeMe; CTYIACHT crmocobeH 0000mare u
CTPYKTYpUPOBAaTh HAWJICHHYIO WH(POPMAIIUIO, YMEET TPABWILHO OOBSICHATH NPHYUHBI
MIPOLIECCOB U SBIICHUH, UJUTFOCTPUPYS OTBET IPUMEPAMHU.

OYeHKa «He 3aumeHO»: MaTepHall He YCBOCH BOBCE WJIM YCBOCH YaCTUYHO, CTYIEHT He
cocobeH  00o00marb W CTPYKTYpUpOBaTh  HalIeHHYIO HWHGOpMAIMIO, TOKa3bIBaeT
OTpaHUYEHHBIH 00beM 3HAHUH MPOrPaMMHOI0 MaTepHana.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrTeCTalmu.

[TpuMepHBIif TepedeHb BOMPOCOB IS MOJATOTOBKH K 3a4eTY :
Buasr mpo0.

CrniocoOslI cokpartiieHust Ipoo ChIMYYHX MaTepUasoB.

O61ue TpedoBaHUs K OTOOPY M KOHCEpPBALlUU MPo0.

OO6mwme nmonoxxenust ordéopa mpod aTMochepHOTo BO3TyXa.
Ot60p P00 aTMOChEepHOTO BO3ayXa IS OMPEACIICHHS CYITEPIKOTOKCUKAHTOB.
OT60p TPOO TP AHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpeMeHHbIe CIOCO0BI MPoO00TOOpPa aTMOCHEPHOTO BO3IyXA.
MeTtoasl 0TOOpa POO MPUPOIHBIX BO/I.

Mertoast oTOopa mpod aTMOChEPHBIX OCATKOB.

10 MeTtoasl 0TOOpa TPOO MUTHEBON BOJBI.

11. Metoabl oTO0pa MpoO CTOYHBIX BOJ.
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12. Ctpykrypa " OCHOBHOE coepkaHue HOPMAaTHUBHBIX JTOKYMEHTOB,
periIaMeHTHPYIONMX TPoO00TOOP BOI M aTMOC(HEPHBIX OCATKOB.

13. OcobennocTr 0TOOpa MPOO MOYB U TOHHBIX OTIOKCHHM.

14. TTpo600TOOp pacTUTENBHBIX MATEPUATIOB.

15. KoncepBauus 1 0COOEHHOCTH XpaHEHHS IPOO pacTUTENBHBIX MAaTEPUAIIOB.

16. [Tpo60o0oTOOp OMOTOTHUYECKIX MaTEepPHAJIOB.

17. KoncepBauus 1 0cOOEHHOCTH XpaHEHHUS TPOO OMOIOrMYECKHX MaTepHaIoB.

18. I1Ipo600TOOP MUIIEBHIX TPOTYKTOB.

19. KoncepBanus 1 0cOOEHHOCTH XpaHEHHS TPOO MUIEBIX MPOTYKTOB.

20. Crneuunduka npod0ooTdé0pa U MpoOOIOATOTOBKY MPU aHAIN3E 0OBEKTOB OKPY>KAIOLIEH
Cpenpl.

21. «Cyxue» crocoObl pasnoxkenus. CIUTaBIeHHE CO MICJIOYHBIMH, KHUCIOTHBIMH
TUTaBHSIMHU.

22. «Mokpsbie» crmocoObl pasnoxkeHus. OOpaboTka MHHEPATbHBIMH, OPraHUYECKHUMH
KHCJIOTaMH, BOJTHBIMU PACTBOPAMH COJICH U OCHOBaHUIA.

23. CrienuaiibHbIe METO/IbI POOOIIOATOTOBKH. TepMUYeCKOe pa3ioKeHHE.

24. Tluporuaposius u mupoiu3. Pa3noxxeHue ¢ UCIoIb30BaHHEM HOHUTOB.

25. Pa3pyiienre OpraHMYecKUX BEIIEeCTB (MHUHepanu3anus mpodsl). «Cyxoe» 0307eHUe
JUISL OTIPE/ICTICHNUS HEOPTaHUYECKUX BEIIECTB B OPraHUYECKUX MaTepualiaX: 030JICHUE
0e3 100aBOK, 030JIEHHE C JOOABKAMHU.

26. «Mokpoe» paslioKeHHE.

27. NaTeHcudukanusi MpoIeccoB MOKpPOH MHHEpaau3alH: IPOBEACHUE Mpoliecca B
aBTOKJIaBaX C TPAJUIMOHHBIMH HWCTOYHMKAMHU HarpeBa, mnpuMeHeHne MB—

00TydCHHS.
28. Ynprpa3Byk. MHIUKaTOpBl YIBTpa3ByKa. [Ipumenenue yJIbTpa3ByKa B
npoOONOAroTOBKE: Y3— IUCTIePTUpOBaHHE, AMYJIBHPOBAHUE, KOaryJisinus,

Jierazanusi, BO3HCTBUE HA AIEKTPOXUMUYECKUE U XUMUYECKHE ITPOLIECCHI.

29. ®oroxumuueckast mpobdomnoaroroBka. OcoOeHHOCTH (HOTOXUMHYCCKHX PEaKIIHA.
3akonbl (oroxumun. OrneHka 3PGEKTUBHOCTH NPOOONOATOTOBKUA. MexaHu3m
¢dotookucnenus Ha  Qorokatanuzaropax. VICTOUHMKM  ynbTpaduoETOBOIO
U3NydyeHus. YCTpOHCTBO Ui (HOTOXMMHYECKOMIPOOOIOATOTOBKH (TIOTPY>KHBIE,
CHUpajIbHbIC U T.1.)

30. [TorpemHOCTH OMPOOOBAHKS U XUMHUYECKOTO aHAITU3A.

Kpumepuu oyenxu npu coaue sauema:

OYeHKA «3aumeHo»: CTYICHT BIIQJICET TEOPETUYSCKHMMH 3HAHUSMHU IO BCEM pasjesiamMm
JUCHUITIINHBI, 06J1a21aeT MPAKTUYCCKUMHU HAaBBIKAMHW IMPOBCACHHA SKCIICPUMCHTOB, BO3MOXKHO,
JO0IMYCKA€T HE3HAYUTCIbHBIC OIHI/I6KI/I, CTYACHT YMCECT IIpaBUIIBHO 0OBSICHITH MMPUYIKUHBL
MIPOILIECCOB U SBIICHUH, UJUTFOCTPUPYS OTBET IPUMEPAMHU.

OYeHKa «He 3aumeHo»: MaTepual He YCBOCH BOBCE WJIM YCBOEH YaCTHYHO, CTYIIEHT
3aTpyaHSETCS TPUBECTH MPHUMEPHI MO pa3jenaM AUCHUIUINHBI, MOKAa3bIBa€T OTPaHHYEHHBIN
o0beM 3HAHUM MPOrpaMMHOIO MaTepuana, HE TOKa3bIBAaeT HABBIKOB JKCIEPUMEHTATHHON
paboTHI.

OHCHO'—IHBIe cpeacrtBa i HHBAJIMAOB W JIMI C OrpaHUYCHHBIMHU BO3MOXHOCTSIMHU
300POBbi BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

— Ipu H€O6XO)II/IMOCTI/I HHBaJIWJaM MW JiMOaM C OrpaHUYCHHBIMHU BO3MOXHOCTIAMU
3A0POBBA MPEAOCTABISACTCA JOITOJIHUTCIBHOC BPEMA JIA ITOATOTOBKU OTBETA HA 9K3aMCHC,



— P MPOBEICHUH MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS MHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJIsl O0YYArOIIUXCSI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbsSI 110 JTUCIHMIUIMHE (MOIYJIO) MPENyCMaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st TUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepPeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CUUILTHHBI (MOLYJIfA).

5.1 OcHoBHasi 1MTEpaTypa:

5.1 OcHoBHas JiuTEpaTypa:

1. Jpyros, FO.C. IIpo6onoaroroBka B SKOJIOTHYECKOM aHAIIM3e: MpaKkTHieckoe pykoBoacTso / HO.C.
HpyroB, A.A. Pomun. - M.. BUHOM. Jlaboparopuss 3mammii. —2009. — 855c.
https://www.book.ru/book/924000/view2/1

2. Kpucruan, I'. Anamutmueckas xumus: B 21. T. 2 / I'. Kpucruan; nep. ¢ aarin. A.B. I'apmama u
1p. — M.: BUHOM. Jla6oparopust 3nanmii. — 2009. — 504c.

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

4. Orro, M. CoBpeMeHHBbIE METO/IBI aHaMHTHYecKor xumun / M. Otto, miep. ¢ HeM. [lox pen. A.B.
I'apmama. — M.: Texnochepa. — 2008. — 543c.

5. AHanutuueckas XUMHUs: Y4eOHMK AJs CTyJeHToB By30B B 31.: T. 1: Metoab!l uaeHTH)UKAUN U
onpexaeneHus BemectB / mox pen. JLH. MockBuna. — M.: Axagemus. — 2008. — 575¢. T. 2 :
Mertonbl pa3ienieHnst BeIeCTB U TMOpUIHbIe MeTo bl aHanu3a / mox pen. JI.H. Mocksuna. — M.:
Axanemus. — 2008. — 300c.

6. OOBEKTHI OKpYXKaIOIIel Cpelbl U UX aHanuTHdeckuii kouTponb.//Ilox pex. T.H. lllexoBnosoii; B
2-x Tomax; Kpacnomap, 2007

JI71st OCBOCHMS TUCHUTUTMHBI MHBAJIUAMHU | JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMH
3I0POBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEUHBIX CHCTEMaxX
«JTaap» n «fOpairy.

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Kapnos, FO.A. Meroasl npo6oor6opa u mpobdomnoaroroBku: yued. [Tocobue / FO.A.
Kaprnos, A.I1. CaBoctur. — M.: BUHOM. Jla6opaTtopus 3nanuii. — 2003. — 243¢

2. Hepdodens, K. Cratuctuka B ananutuueckoil xumuu / K. Jepddens; mep. ¢ nem.
JLLH. IletpoBoii mox pex. FO.I1. Amtepa. — M.: Mup. — 1994, — 267c.



3. lpyros, 0. C. Ananu3 3arps3HeHHON Bojbl [Tekct] : mpaktuueckoe mocooue / 1O.
C. Hpyros, A. A. Pogun. - MockBa : BUHOM. Jlabopatopust 3nanmii, 2013. - 678 c. : ni. -
(MeToapl B XUMUN).

4. Hpyros, }0.C. Ananu3 3arps3HEHHOW MOYBBI M OIMACHBIX OTXOJOB [DJIEKTPOHHBIN
pecypc] / 1O. C. dpyros, A. A. Poaus. - 4-e uzn. (311.). - Mocksa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5. CwmarynoBa, A.H. MaremaTnueckoe IUIAaHUPOBAHUE OHKCIEPUMEHTAa B METOAMYECKUX
WCCJICIOBAHMAX AHATMTHYECKOW XMMHHU: Y4yeOHOoe mocoOue [DIeKTpoHHBIM 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 xxypHanbl: «KypHan aHATUTHYECKOW XUMUNY, «3aBOjCKas J1a00paTopus.
JlnarHocTuka MaTepHalioBy, «AHAIMTUKA U KOHTPOJIbY, pedepaTuBHbIie xypHaibl (PYKX)

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«AHTEepHET», HEOOXOAMMBIX [IJIsl OCBOEHUS TMCHUILIMHBI (MOTYJI5).

1. DnextponHslit kKaTanor Hayunoii 6ubnuorexu Kyol'y

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

3. Scopus - MyImbTHAMCUMIUIMHApHAs pedepaTuBHas 0a3a  JaHHBIX, CalT
WWW.scopus.coml. DnexkTponHslil kKaTanor Hayunoii 6udiamnorexu Kyol'yY

7. Meroauyeckue YyKa3aHusl JJsi O0y4alOIIUXCA 110 OCBOCHHMIO MCHUILIMHBI
(Mony.Jisi).

VYcneumHoe OCBOEHHME JAUCLUILIMHBL IPEeANojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTYACHTAa BO BCEX BHJAX AayJUTOPHBIX 3aHATHH, a TaKKE IUIAHOMEPHYIO MOBCEIHEBHYIO
CaMOCTOSTENIbHYIO paloTy.

Obwue pexomenoayuu

W3yuenne QUCHUIUIMHBI ClIeAyeT HauMHATh ¢ MpopaboTKU pabouell nmporpaMmsl, ocoboe
BHUMAaHHCYIEISS [ENSIM U 33/1a4aM, CTPYKTYpE B COJIEP’KaHHIO Kypca.

Paboma c koncnexmom nexyuti

[TpocMoOTpUTE KOHCHEKT Cpa3y IMOCIe 3aHATHIA, OTMEThTE MaTepHall KOHCIIEKTa JICKIINH,
KOTOPBII BBI3BIBACT 3aTpylHEHHs i moHuMaHus. llombitTaiitece HallTM OTBeTHl Ha
3aTPYAHUTEIBHBIE BOTPOCHI, UCIOIB3YSd PEKOMEHAYEMYIO JHTeparypy. Ecmm camocTosiTensHO
HE yJanoch pa3odpaTbcs B MaTepuane, chopMyaupyiTe BOIIPOCH U OOpAaTUTECh 3a MOMOIIBIO K
IpenoaaBaTesto Ha KOHCYIbTAUY WK ONMKalIIen JeKIuu.

PerynspHo oTBOAMTE BpeMs Ul MOBTOPEHHUS MPOHAEHHOTO MaTepuala, MpoBepsisi CBOU
3HAHUS, YMEHHUS ¥ HABBIKH 110 KOHTPOJIBHBIM BOTIPOCAM.

Buvinonnenue nabopamopnuix pabom

Ha 3ansatum momyumre y mperonaBaTelnsi rpaduK BBITOJHEHHS JIAOOPAaTOPHBIX PadoOT.
O63aBeuTech BceM HEOOXOMMbBIM METOJMUECKUM 00€CIIeUEHUEM.

[lepen mocemenneM 1aboOpaTOpUy H3YYHTE TEOPHIO BONPOCA, IMPEAINOIAraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIEH paboTe M MOArOTOBHTE
MIPOTOKOJI IPOBEIEHUS pabOTHI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] JUIS 3aMIOJTHEHUS SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJIIOICHUH;

— ypaBHEHMS XUMHUYECKUX peakIuil mpeBpaleHuid, KOTOpble OYAYT OCYILECTBIECHBI IPH

BBINOJIHEHUH IKCIIEPUMEHTA;
— pacueTHble (HOPMYIIBI.
OdopmieHre 0TYETOB I0JKHO MPOBOUTHCS MOCIE OKOHYaHUS paboThl B 1a00OpaTOpUU.


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

I[HH MNOATOTOBKH K 3alIUTC OTUYCTa CJICAYCT HNPOAHAIN3UPOBATH SKCIICPHUMCHTAJIBHBIC
pe3yJbTaThI, COMTOCTABUTh MX C U3BECTHBIMU TEOPETHUYECCKUMHU TTOJIOKCHUSIMH UM CITPABOYHBIMHA
JaHHBIMH, O606H_[I/ITB PE3YIbTATHI I/ICCJIC[[OBaHI/Iﬁ B BHUJAC BBIBOAOB IIO pa60Te, IIOATrOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJMMBIC B METOJIMYECKUX yKa3aHHUIX K BBIMOJHEHHUIO JTaOOPAaTOPHBIX
pabor.

B ocBOCHMM IUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas paboTa (KOHCYNbTAlMU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE Y4eOHOTO MaTepuara.

I/IH[[I/IBI/IZ[yaJIBHLIC KOHCYJIbTalU IO HOpPCAMECTY ABJIAKOTCA BaXHBIM q)aKTOpOM,
CHOCOOCTBYIONIMM WHIWBUIYAIN3alMU OOYUYEHUS U YCTAHOBJICHUIO BOCIHTATEIIEHOTO KOHTAKTa
MCXKAY NOpCroAaBaTciicM U 06y‘-IaIOH_II/IMC$I HWHBAJILJOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJOTHI, MCIOJIb3YyEMbIX MPHU OCYIIECTBJIECHUHU
00pa30BaTeILHOIO MPoOIEcca MO JUCHUILIUHE (MOIYJIIO).

8.1 llepeuenb HHGOPMAIUMOHHBIX TEXHOJIOT U,

KOHCYJIbTUPOBAHHE W TMpEABAPUTEIIbHAS MPOBEpPKa PabOT IMOCPEACTBOM IIIEKTPOHHOM
MOYTHI.

8.2 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eceYeHusl.
KOMITBIOTEPHBIC TPOrpaMMbl 1 dKcriepTHbIe cuctembl — Microsoft Office Professional Plus
Microsoft Windows, pacuetnas kommnbroTepHast mporpamma «Excely.

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

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIECTBJIEHUS
00pa30BaTe/ILHOIO NPOLECcCca MO JUCHUILINHE (MOYJII0)

MarepuanbHO-TeXHUYECKOE 00ecredeHne AUCIUILINHBI
Ne Bug pabor
(MOIyIsT) U OCHALIICHHOCTh
1. JIekuMOHHBIE 3aHATUA | AyAUTOpUS, OCHAIlEHHAas IPE3EHTAlMOHHOM  TEXHUKOMU
(mpoektop, JKpaH, KOMITbIOTEP/HOYTOYK) u
COOTBETCTBYIOIIUM IporpaMMHbeIM obecriedennem (I10);
JIOCKOU MesioBoi (ayx. 425¢)
2. JIaGopaTopHsble JlabopaTopus, YKOMIUIEKTOBaHHasi  CIELHAIU3UPOBAHHON
3aHATHA Me0enblo U 1abopaTOPHBIM O0OpPYAOBAHHEM (TEXHUYECKUMH
cpeacTBamMu OOydeHHMs): aHanuzarop xkujakoctu pH-metp-
nonomep Okcrept-001 mmu pH-merp-moHomep Oxotect-120;
MarHMTHbIE MEIIATIKH (manpumeplLekiMS1); BECHI
aHAJIUTUYECKHUE BJIP-200, 2 Kjacca TOYHOCTH;
Cnekrpodoromerp SS 1207 unum SS 2107 (Leki, mpousBoacTsa
®duunsaanu),  MuUKpoBodHOBas — cuctema  «Mailstoney,
ANEKTPOIUTUTKH Mapku «Meutay, mozens 1114/212Y wmm
JIpyTrHe ¢ aHAJIOTUYHBIMU XapakTepucTukamu (aya.242c, 252c)
3. I'pymnmossie Aynuropusi (kaOuHET), OCHalleHHas MeOenblo, JOCKOH
(MHAMBUAYATIbHBIE) MenoBoi (ayn.242c, 252c¢)
KOHCYJIbTaIlUH
4. Texymmit  KoHTposb, | Aynutopus (KaOuHeT), oOcHalleHHass MeOenblo, JOCKOM
IIPOMEKYTOUHAS MenoBoit (ayn.242c, 252c¢)
aTTecTalus



http://www.elibrary.ru)/

CamocrodTennHas
paboTta

Kabuner s camocTosATenbHON  paOOThI, OCHAIICHHBIN
KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K
cetn «VMHTEpHET», NPOTrpaMMOl JKPaHHOTO YBEIWYEHUS U
00ECTIEYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA




