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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B coorBerctBuu ¢ OOII nampasienust 04.03. 01 Xumus uenb OCBOCHUS TUCHUILIAHBI
cocTouT B (opmupoBaHuM Yy OyAyIIUX CHELHUATUCTOB CHUCTEMHOIO MPEJCTaBICHUS O
pPa3IMYHBIX BUJAX MU THUIAX HCIBITAHUNA MPOMBIINUIEHHOW NPOAYKIMHU, a TaKXKe OIEHKH €€
KayecTBa; YMEHUHU pellaTh METOAMYECKHEe, TEXHOJIOTMYECKHWE U JApPYrue 3ajaud MPOBEICHUS
UCIIBITAHUH, BO3HUKAIOIIUE TIPH pa3padOTKe, M3TOTOBICHUU U CePTU(PHUKAIIMHI TTPOMBIIUICHHON

MPOIYKIIUH.

1.2 3agaun JUCHHUILIMHEL,
— PACKpPBITh TEOPETHUECKUE M METOI0JIOTMYECKHUE OCHOBBI JUCITUTIIIMHBI,

— M3YyYCHHUE METOJIOB M CPEACTB OPraHM3allMd M TPOBEJCHHS HCIBITAHUM, a TaKkKe
o0ecrnieueHrs X SKBUBAJICHTHOCTH PEAIbHBIM YCIIOBUSM JKCILTyaTaI1H;

— copMUpPOBaTH MPEICTABICHHUS O MPOIECCaX HCIBITAHUN, KaK OJHOTO U3 OCHOBHBIX
JJIEMEHTOB O00ECIICUCHHS KauyecTBa MPOIYKIIMU Ha dTanax € )KM3HCHHOTO IIUKJIA;

— paccMOTpEeHHE METOJIOB aHAIIN3a, 00PaOOTKH, XPaHEHHSI U UCTIOIB30BaHUS PE3yIbTaTOB
UCIBITAHUHN; OCHOB TEXHUYECKOTO U METPOJIOTHYECKOro 00eCreYeH sl UCTILITAaHUH.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucuunnuna b1.B.JIB.10.02 «AHanu3 peanbHbIX 00bEKTOB» OTHOCHUTCS K BapUaTUBHOM
yactu bnoka 1 "ucuumiusasl (Momynu)" ydeOHOro IiaHa MOATOTOBKM OakalaBpoOB IO
HanpasieHuio 04.03.01 Xwumusi, HGOPMAITMOHHO W JIOTHYECKH CBs3aHA CO CICIYIOIIMMH
JUCUUIJIMHAMU: HEOPTaHUYECKasi XUMUS, aHAIUTHYECKAsi XUMMUSL.

OcBoeHME NTaHHOM AMCUMILIMHBI HEOOXOAMMO KaK IMpeALIeCTBYIOLIEE JUIsl AUCLMILIUH
BAPUATUBHOW 4YacTH  «XHMMHUYECKas 3KOJOrus», «MeToapl 3KO0aHATUTHYECKOTO KOHTPOJIS
CyNEePTOKCUKAHTOBY», «COBPEMEHHBIE METO/Ibl AHATUTUYECKON XUMHUMY, «MeTo1bl pa3aeneHus u
KOHIEHTPUPOBAHUS B aHAJIMTHUUYECKON XMUMHM» a TaKKe pAjia ApYrMX AMCLUILUIMH MO BHIOOpPY
BapUaTUBHOM YacTH y4eOHOro IUIaHa MOJArOTOBKM OakanaBpoB mo HampasieHuto 04.03.01
Xumus.

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

W3yuenne naHHO# yueOHOMN MUCIMILIMHBI HAITPABICHO Ha (DOPMUPOBAHKE Y 00 yUYArOIIUXCSI
o6rrenpodeccrnoHanbHbIX/mMpodeccruonanbubix kKomrerenmuii (OTTK/TIK)

No Nunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIUTUTMHBI
H;I KOMIIET | KOMHETEeHUUH (MIn 00yyJaroImuecst TOJHKHBI
" | eHnum e€ yacTH) 3HATh YMeETh BJIaJleTh
OIIK-3 | cnocoOHOCTB TEOPETUYECKHE U | HUCIIOJIb30BATh HaBbIKaMU
HCIIOJIb30BaTh METOJIOJIOTUYECKH | 3HaHUS B OOJACTH | CaMOCTOSITENbH
OCHOBHBIE  3aKOHBI | € OCHOBBI | COBPEMEHHBIX Or0  OCBOEHHS
€CTECTBEHHOHAYYHbl | IHCHUIUIMHBI; METO/IOB HOBBIX 3HaHUH,
X  JUCIUMIUIMH B | 3HAaTh HaIpaBJeHUs | IPOOOMOATOTOBKH | MpOdecCHoHab
npoecCUOHATBHOM | pa3BUTHS JUISL MCCIIEIOBAaHUS | HOM
JESATEIBHOCTH COBPEMEHHBIX 00BEKTOB CIIOKHOM | apryMeHTaIHH
METOJI0B MaTpUIbl, BKIHOYAs
poOONOJATOTOBKU | U 00BEKTHI
OKpYXaroleun
cpenbl
2. [1K-7 BJIAQJIETh MeToJaMu | (pu3HuecKue u | pazpaborarb HaBbIKAMH
6€e3011acHOTO XUMHUUYECKHE OJIXOJ JUIsl | MPAKTUYECKOTO




COITOCTAaBIIATh
PE3yIIbTaThI
HUCIBITAaHUN
paszpaboTtartb
MOX O]
BBIOOpA
ONTUMATBFHOTO TIPH
JIAHHBIX  YCIIOBUSX
METOJla aHalIu3a C
[[EJILIO TTOBBIIICHUS
TOYHOCTHU u
YyBCTBHTEIHLHOCTH
OTIpe/IeNIeHUs;
MIPOBECTH
COIIOCTaBIICHHE
croco0oB
npobooTdopa u
poOOMOATOTOBKHU

TS

e WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
[y | KOMIET | KOMIETCHITMH (nmm 00yYaroImuecst TOJHKHBI
SHIUHN e€ yacTH) 3HATh yMeTh BJ1aj1eTh
oOpaiueHus C | cBOlicTBa BbIOOpa IIPUMEHEHHUS
XUMHUYECKHUMHU HCIOJIb3YEMBIX ONTUMAJILHOTO COBPEMEHHBIX
MaTepHraiaMu C | peaKTUBOB U | METO/Ia aHaju3a C | CocoOoB
y4eToM UX | MaTepuaos; LEeJIbI0 TIOBBIIICHUSI | MPOOOMOATOTOB
duznveckux U | TEOpPETUYECKUE 0e3omacHOCTH KM K aHaJIU3y
XUMHUYECKHX OCHOBBI DKCIIEPUMEHTa  C | OOBEKTOB
CBOWCTB COBPEMEHHBIX y4eToM OKpYy>Karomien
¢buzuko- COXpaHEHHUS cpenbl
XUMHAYECKUX TOYHOCTH U
METOJIOB YyBCTBUTEIHLHOCTHU
HUCIBITAaHUN OIpEICIICHUS
3. [K-1 CIOCOOHOCTh OCHOBHBIE MPOBECTHU BJIAJIETh
BBITIOJHATH TIPUHIIMIIBI U | COMOCTaBIICHUE HaBbIKAMU
CTaHJapTHBIC CTIIOCOOBI croco0oB MIPOBEICHUS
orepanuu 10 | pa3NoKeHus nmpobooTdopa U | UCCIIEIOBAHUIM
npeiaraeéMbIM MaTepHaloB, pOOOTIOATOTOBKU | H aHaJm3a,
METOUKaM METO/IbI o0BekTa OCHOBaMU
paszueneHus UCTIBITAHUS C | MIaHUPOBAHUS
KOMITOHEHTOB U | IENbIO BBIOOpA | 9KCIIEpUMEHTA
KOHIICHTPUPOBAHUS | JaTbHEUIIETO U TIPOBEICHHUS
MUKpOTpuMeceit METO/Ia aHaIIn3a; HEO0OXOIMMBIX
TUTSI UX | IPUMEHSTH pacyeToB
KOJIMYECTBEHHOTO | COBPEMEHHOE
OTIpeIeIICHUS; o0opynoBaHue st
OCHOBHBIE CITIOCOOBI | 0TOOpa mpo6
u CXEMBI | IPUPOTHBIX "
npoboorbopa TE€XHOTEHHBIX CpeJl,
MIPUPOTHBIX U | MpOOOIIOATOTOBKH
TEXHUYECKUX Y UCTIBITAaHUM;
MaTepHaos; oOpabarpiBaTh U




Hunexc
KOMIIET

Coneprkanue
KOMITETCHIINH (WU

B pesynbrare nuzydeHus: yueOHON AUCIUTUTMHBI
00yJaronuecs TOJKHBI

II.II.

EHIIUNA e€ yactn) 3HATH

yMeTh

BJIaJeTh

o0BbeKTa
HCIIBITAHUS c
[ETBI0 BEIOOpA
HaJIbHEHIIIEro
METO/Ia aHaJIN3a;
MPUMEHSATH
COBpPEMEHHOE
obopynoBaHue st
otbopa mpo6
MIPUPOTHBIX u
TEXHOTEHHBIX CpPE/,
poOONOATOTOBKH
W UCHIBITaHUM;
o0pabaThIBaTh
COIIOCTAaBJIATh
pe3yIbTaThl
HUCIIBITAaHHI

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnipeaesieHne TPYI0EMKOCTH AUCUMILIMHBI IO BUIaM padoT.

O6mass Tpyno€MKOCTh AMCHMILIUHBI cocTaBiaseT 5 3au.ea. (180 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TAOIHIIE.
Bun yuebnoii paboThl Bcero Cemectpsbl
4acoB (dachr)
3 4

KonTakTHas padora, B TOM 4ncIe:

AyauTOpHBIE 3aHATHS (BCEro)

110 54 56

3aHsATHUS JIEKITIMOHHOTO THIIA 36 18 18 — —
JlaGopaTopHble 3aHATHS 74 36 38 — —
3aHsATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, MPAKTHYECKHE

3aHATHS) - - - - -
HNnasi koHTaKkTHas1 padoTa

Kontposs camocrosrensHoil padotsl (KCP) 6 2 4 — —

ITpomexyrounas atrectanus (MKP)

0,4 02 | 0,2

CamocTosiTeJIbHas pa60Ta » B TOM YHUCJIC

KypcoBas pabota

[TpopaboTka yaeOHOTro (TEOPETHUECKOT0) MaTepraa 20 5 15 — —
BrinonHeHne MHANBUIYAIbHBIX 3aJaHA# (ITOJrOTOBKA 17 5 15 B B
COO00IIIeHNH, Mpe3eHTaIni)

Pedepar — — — — —
IToaroToBka K TeKyleMy KOHTPOJIIO 26,6 88 | 17,8 — —
KonTpoJn:

IToaroroBka K 3K3 AMCHY

O01mast Tpy10eMKOCTH yac.

180 72 | 108

B TOM 4HCJie KOHTAKTHAs
pabora

116,4 | 56,2 | 60,2




| 3au. ex. |

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOTh U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Pa3nensl (TeMbl) TMCHUILIMHBL, U3y4aeMble B 3 U 4 cemecTpax

KonnuecTBo yacos
Breayau
Ne HaumenoBanwue pa3nenosB (Tem) AyautopHas -TOpI—}I]aﬂ
Bcero pabora pabora
J |11I3 | JIP | CPC
1 2 3 4 5 6 7
3 cemectp
1 Bunast npo6. O0mme TpeboBaHus K 0TOOpPY U 8 5 4 5
" |koHcepBaimu npoo.
OcoGenHoctu 0TOOpa MPod 0OBEKTOB OKPYKAIOIIEH
2. |cpenbl (aTMOC(EpHOTO BO3AYyXa, IPUPOIHBIX BOJI, 26 12 4 10
TIOYB)
3 OcobeHHocT 0TOOpA MUIIEBBIX MPOIYKTOB. 358 | 4 28 3.8
Ocobennoctu 0TO0pa 6HONPod
4 cemecTp
4 OO61re Bompocsl METO0B pasnokeHus. CrocoOsl 8.8 9 4 2.8
pa3I0KEHUS BEIICCTB
5 CrniocoOsI pa3ioxeHus: 00pas3IoB ¢ UCTIOIB30BAHUEM 32 4 12 16
MIPOIIECCOB OKUCIICHHS M BOCCTAHOBIICHUS
5 HuTteHcudukanus npoOdonoAroTOBKH Mo/ 26 5 8 12
) BO3JICHCTBHEM (PU3UICCKUX TTOJICH
OO01mas xapakTepuCTHKa METOI0B pa3AeiieHus 1
7.  |KOHLIEHTPUPOBAHMS, UCIIOJIb3YEMBIX IIPU MTPOBEICHUU 23 4 4 15
POOOMOATOTOBKH 0OBEKTOB OKPYKAIOIIEH CPeIb
8. |Opranuzaiys npoBeIeHUs UCTIBITAHUN 14 2 10 2
Hmoeo no oucyuniune: 173,6 | 36 74 63,6
[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapol, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa
2.3 Copaep:xanue pa3iesoB (TeM) TUCHUIIUHBI:
2.3.1 3aHATHS JIEKIMOHHOI0 THIIA.
®opma
HaunmenoBanue pasnena
No (Tembl) Cogepxanue pasfena (Tembl) TEKYIIEeTO
KOHTPOJIS
1 2 3 4
1. Bunst mpoo. O6mue|Buapt  mpo6. CmocoObl  cokpamieHust 1poo KP1
TpeOboBaHusT K OTOOpPY H|chITyunx wmatepuaynioB. OOmme TpeOoBaHUS K
KOHCEpBAIMH MPOoo. 0TOOpY U KOHCEPBAIMH MTPOO
2.|0cobennoctn oTOOpa mMpod O6mue  momoxeHuss  orbopa  mpoOd KP1
O00BEKTOB  OKpY)Karolleii|atMochepHoro BO3/yXa. Ot6op pob
Cpenbl (atmocdepHOorojaTMOC(hepHOTO  BO3AyXa IS ONPEICICHHS
BO3/lyXa, MPHUPOJHBIX BOJ,|CYNEPIKOTOKCHKAHTOB. OtTO6op mpod  mpu
TTOYB) AHATUTHICCKOM KOHTpOJIE BBEIOPOCOB.
CoBpemeHHbIe crtocoObl Tpob6ooTOOopa.
Meroasl oTOopa Mpod NMPHUPOIAHBIX BOJ U




aTMOC(EPHBIX OCAJIKOB, ITUTHEBOW BOJIBI, CTOYHBIX
Boa. CTpykTypa H OCHOBHOE COJEp)KaHHE
HOPMATHUBHBIX JIOKYMEHTOB, PETIaMEHTHPYIOIINX
po60oTOOp BOA M aTMOC(HEPHBIX OCATKOB.

OcobenHoctu oT60opa Mpod MOYB U JOHHBIX
OTJIOKCHUM.

.|OcobeHHOCTH
MMHUIIEBBIX
OcobenHoctu
O6morpoo

otbopa
MPOIYKTOB.
otbopa

[Ipo600TOOpP pacTUTEIBHBIX M OHOJIOTHYECKUX
MaTepUasoB, MUIIEBBIX MPOAYKTOB. KoHCcepBanus
1 0COOCHHOCTH XpaHEHHUS MMPoo

K1

.|O61mre BOIpoCchl METOIOB
paznoxenusi. CnocoObl
pa3JIoKEHUS BEIIECTB

OO6mue BOMpOChl METOJIOB Pa3IoKeHUs. TexXHUKa
paznoxeHus: (pa3joKeHHE HarpeBaHUEM B Tase,
pacTBOpEHHME B KHUJKOCTSAX,  Pa3JIOKEHUE
CIUIaBJICHUs. Marepuaibl Uil  M3TOTOBJICHUS
XUMHUYECKOH TOCY/IBI.

HcToyHMKHM MOrpEeIHOCTE NpHU  pa3iIoKEHUHU
BCILIECTB. Yckopenue pa3JIoKEeHUS,
aBTOMAaTH3aIIHs

Pa3noxkeHnue BemiecTB ¢ y4yacTUEM XHMHYECKUX
peakiuii 06€3 W3MEHEHHS CTETNEHU OKHCICHHS
9JIEMEHTOB. Pa3nokeHHe ¢ MCHOJIL30BaHHEM
KOMILIEKCOOOPA3yIOIIMX BEIIECTB U HOHUTOB.
Paznoxxenune MUHEPAIbHBIMU KHCJIOTaMHU.
CrnnasneHue. Pacmenuienne bepmeHTaMu.
[Iuporugponns. Paznoxenune meronom Jloypenca
CMmuta

KP2

.|Cr1oco0bI pa3noKeHusI
00pasIoB ¢
HCIOJIb30BaHUEM
MIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHS

Metoabl pasyoXeHus OKHCJICHUEM.
OxkwuciieHre KUCIOpoJIOM M 030HOM. OKHCIIeHHe
a30THOM KHUCIOTON M OKcuAaMu a3ora. OKHCIeHHe
CEpPHOM KHUCJIOTOM, CMEChIO a30THOM M CEpHOU
KHCJIOT, XJIODHOBATOM KHCIOTOW M XJIOpaTamH,
XJIOpHON KHUCIOTOH. OCOOEHHOCTH KHCIOTHOIO
pa3noKeHus: MUIIEBbIX MPOAYKTOB. OKHCIeHHE
MEPOKCUIOM BOJIOPOJA, TEPOKCOIUCYIb(ATOM,
MEPOKCOKHCIOTAMH. DIEKTPOXUMHUECKOE
OKHCJICHUE. OcobenHoctu aBTOKJIABHOM
POOONOArOTOBKY MHILEBBIX MPOIYKTOB.

Metoabl  pa3ioXeHHsT ~ BOCCTAHOBJICHHEM.
BoccranoBneHre BOJOpPOJOM WM aMMHUAKOM,
yriaepoaoM,  MeTaulamu.  JI[pyrue = MeToJbI
pa3oKeHUs] BOCCTAHOBJIEHUEM

KP2

MHTeHcudukanus
MPOOOTOATOTOBKH MO/
BO3JICUCTBUEM (U3UIECKUX
roJjen

dusznyeckue METOBI Pa3TOKEHUS.
Tepmuueckoe pa3oKEHUeE. Pa3noxxenne
OpPraHMYECKUX COEAMHEHUN UCKPOBBIM Pa3psIOM.
[Ina3menHas necTpykums.

VabpTpa3Byk, Kak (hakTOp HWHTEHCHU(PUKALUU
nporecca npodomnoaroroBku. Crnenuduyeckue
0COOCHHOCTH YyNbTpa3Byka. D(P(DEeKT KaBUTALUU.
OCOoOeHHOCTH TPOTEKaHUs] XMMUYECKUX PEeaKLInit

B  yiabTpa3BykoBoM moje. HMcnounukunV3-
U3JIy4CHHUS. IIpumeHeHue yJIbTpa3ByKa:
YCKOPEHHE  MaccoOOMEHa, BO3ACHCTBUE Ha

K2




INEKTPOXUMHUYECKUE M XHMHUYECKUE TPOIIECCHI,
Jera3amus KHJIKOCTEH, JHCTIEPTUPOBaHHUE,
KpHUCTaJTU3alusl, CBapka, MMOBEPXHOCTHAs
00paboTKa pa3InYHBIX MAaTEPHAIIOB.

®ortonus. OcobeHHOCTH (HOTOXUMHYECKUX
peakuui. 3akoHBl  (OTOXUMHUH. Onenka
3¢ dexTuBHOCTH TPOOOTOATOTOBKH. MexaHnu3m
(doTooKHCICHUS Ha ¢dorokaTann3aToOpax.
Uctounnku Y® — wuznydeHus. YcTpoucTBa st
¢doroxumuueckoit mnpodomnoaroroBku. Pdotonms,
KaK JKCIpPecc-MEeTOJ MPOOOMOATrOTOBKH KUIAKUX
MUIIEBBIX MPOYKTOB K aHATU3Y.

CBY-uznydyenue - Kak bhakTop
MHTEHCU(UKAITIH POOONOATOTOBKH.
Xapakrepuctuka CBY-uznydyenusi. YcrpoiicTsa,
UCIIOJIb3yEMBbIE IS IPOOONIOATOTOBKH.
OcoGenHoctu MHKPOBOJIHOBOM

MpoOONOArOTOBKH OOBEKTOB C OPraHMYECKOM
MaTpULEH.

7.|06mmas xapakrepuctuka  [XKuakoctHas JKCTPAKIUS. Teepnodasznas K2
METOIOB Pa3JieIeHus 1 skcTpakuusa.  CBepxkpuTuueckas  QuirongHas
KOHLIEHTPUPOBaHMSI, skcTpakuus. Pazaenenue ¢ nomoribio MeMOpaH u
UCHOJIb3yEMbIX IIPH ekTpodopesa. YnapupaHue U AUCTHILISALNSA.
IIPOBEJICHUU
IpOOONOArOTOBKU
00BEKTOB OKpYKArOIIEH
cpenbl
8. Opranu3zanus IIPOBEICHUS HCIIBITAaHUM. K3
PazpaGoTka mporpaMMm M METOJIUK HCIIBITAHUH.
Cb6op, o00OpaboTka W aHAIM3 MaTepPHAJIOB
UCIIBITAHUH. Comnocrasnenue pE3yJIBTaTOB
UCIBITAaHUN € HAONIOACHUAMU B SKCILTyaTal[UH.
Opranuzanus nposenenus |Knaccudukanus ucnbiTaTeaIbHON MHGOpMALUU U
WCTIBITAHUN OaHKM  JaHHBIX  PE3yJbTaTOB  HCIBITAHUU.
ATTecTalnysi UCHBITATEIbHOTO O0OpYJOBAaHUS H
aKKpeIUTallUsl HCIBITATENbHBIX IOAPA3/ICICHUN.
Cucrema roCyJapCTBEHHBIX UCTIBITAaHUH.
OcHoBHbIE TpeOoBaHuUs K OTYETHOMU
JOKYMEHTAIIH
2.3.2 3aHATHSA CEMHHAPCKOI'0 THIA.
HanmenoBanue . Popma
Ne Temaruka NpakTUYECKUX 3aHITHH (CEMUHApPOB) TEKYILEro
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. 3aHsTHsI CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne HaunmenoBaHue 1a60paTopHBIX paboT Popma
TEKYIIETO




KOHTPOJIS

1 3 4

1. |IIpoBenenue orb6opa mpobd mous. [loaroroBka o6pasoB K aHANU3Y. Ortuer 1o
1abopaTopHOii

pabore

2. |[IpoBenenue orbopa mpod mpupoaHOW Bojabl. [loAroTroBka 0Opas3IOB K Otuer no
aHaIu3y. nabopaTopHOI

pabote

3. |Pa3neneHue cMecH TBEPABIX KOMIIOHEHTOB Ortuer o
nabopaTopHOI

pabote

4. |Pa3paboTka CXeMbI MPOBEICHUS «CYXOH» MHHEpAIM3AMH Ha TpUMEpe Otuer o
MUIIEBOTO MPOJTYKTA 1abopaTOPHOIi

pabore

5. |Pa3paboTka cxembl MPOBEACHUS «MOKPOW» MHHEpATH3AIUN HA TPUMEPE Otuer o
MULLEBOTO MTPOAYKTA 11ab0pPaTOPHOI]

pabote

6. |OxuciieHue OopraHMYECKUX BEmeCTB Mo MeTony Keempnans (Ha mpumepe Oruer o
pasIoKEHUs ChIpa). 11ab0paTOPHOM

pabore

7. |Ponb mpobomnoaroToBku Tmpu onpenencuuu cogepkanus Fe (1) u Fesy Otuer no
B IIPUPOJIHOMN BOJIE nabopaTopHOI

pabore

8. [Ponb mpoOOMOATOTOBKH MPH ONPENEICHNH O0ILETo COACPKaHus JKene3a B Otuer o
MUIIEBBIX MPOIYKTaX (Ha mpumepe Oeoro U KpacHOTo BUHA). nabopaTtopHoi

pabore

9. |CBY-uznyuenne — kak (QakTtop HMHTeHCHuKanus  mpouecca|  Otuer mo
MPOOOTOATOTOBKH MHUIIEBBIX MPOJYKTOB. 11abopaTopHOit

pabote

10. |[IpoGomoAroToBKa MHIIEBBIX MPOIYKTOB C HCIIOJIb30BAHHUEM aKTHBHBIX Otuer 1o
ABTOKJIABOB C OJJHO- U JBYX-KaMEPHOU pEaKIIMOHHOW EMKOCTHIO 11abopaTopHOit

pabote

11. |Y®-06myuenue - kak (pakTop MHTEHCU(DHUKAIMH B IPOOOIIOATOTOBKE BOJ. Oruer no
nabopaTopHOi

pabote

12. |Onpenenenne oOmiero cojepkaHus jkeie3a B BuHax. Craructudeckas|  Otyer mo
00paboTKa pe3yJIbTaTOB UCIIBITAHUH. 11abopaToOpHOi

pabote

13. |BousitHue TIPaBWIIBHOCTH BBIIOJIHEHUS MPoO0ooTOOpa Ha pPe3ybTaThl Otuer no
aHanm3a (Ha TpUMeEpe OIpEACNICHUs PACTBOPEHHOTO KHCIOpOoaa B 11ab0paTOPHOM

IPUPOIHOI BOJIE) pabore

14. |Pa3paboTka cxembl aHaJIM3a MUIIEBBIX MPOAYKTOB (HAa MPUMEPE OTHOTO Otuer o
BH/JIa 10 BBEIOOPY CTY/ICHTA) nabopaTopHOI

pabote

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), pacuernoro 3amanus (P3), manucanwue
pedepara (P), acce (3), kommoksuyMm (K), Tectuposanue (T), ycruorit onpoc (YO) u T.1.

2.3.4 IlpuMepHasi TeMAaTHKa KypCOBbIX padoT (IIPOEKTOB)
BrinonHenue KypcoBbIX paboT HE MPETyCMOTPEHO.




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHusl AJIsl CAMOCTOATEIbHONH padoThl
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Bun CPC

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

2

3

[IpopaboTka  y4ueOHOTO
(TEOpPETHYECKOTO)
marepuaia

ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
Jx.H. IIpo6ooT60p 1 mpoOONOAroTOBKA B XHMHUYECKOM
ananuse. Yacts 1. / KpacHogap: M3narenbcko-nonurpaduaeckuit
nentp KyoIl'VY, 2014, 346 c.

[Mroniko T.I'., Boponosa O.b., Hukonaera H.A. [Ipo6ooT6op u
npoOOIOrOTOBKA B XUMHUECKOM aHanu3e. Yactp 2. /
Kpacnonap: N3narenscko-nomurpaduaeckuii ieHTp Kyol'V,
2014, 114 c.

OOBEKTHI OKPYKAIOIICH CPeIbl U UX aHAIUTHUYECKHI KOHTPOJIb
B 2-x ToMax / moxa pexa. T.H. lllexoBmoBoii. . — KpacHomap: Apt-
Oduc. — 2007

MeTtoauyeckne peKOMEHAANN K OpraHu3alui ayAUTOPHOMN U
BHEAYJIUTOPHOM (CaMOCTOSTENILHOMN) pabOThI CTYJJEHTOB:
metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Brinosinenue
WHJUBUTyaJIbHBIX
pacueTHBIX 3aJaHuil U
MOArOTOBKA K TEKYLIEMY
KOHTPOJTIO

ronko T.I'., Boponosa O.b., Hukonaesa H.A., Konmuna
Jx.H. IIpo600oT60p 1 mpoOOMOAroTOBKA B XHMHUYECKOM
ananuze. Yacte 1. / KpacHonap: U3narenscko-noaurpapuueckuii
uentp Ky6I'V, 2014, 346 c.

ronko T.I'., Boponosa O.b., Hukonaesa H.A. [IpoGooT6op u
poOOMOArOTOBKA B XMMUUECKOM aHanu3e. Yactp 2. /
Kpacunonap: M3natenscko-nonurpadudeckuii ientp Kyol'V,
2014, 114 c.

OOBEKTBI OKpYXAIOLIe Cpeabl U X aHATTUTHUYECKUNA KOHTPOIIb
B 2-x Tomax / mox pea. T.H. Hlexosnosoii. . — KpacHonap: Apt-
Oduc. — 2007

MeTtoaudeckue peKOMEHAALNN K OpraHU3aluy ayIUTOPHOHN U
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTY/I€HTOB:
metoaunueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

YyeOHO-MeTOANYECKUE

MaTcepHraibl JIA CaMOCTOSTEIbHOM pa60TBI 06yqa101111/1xc;1 nus3

YHClla MHBAJIMJIOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbst (OB3) npenocrasnstorcs
B (popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUsIMA OTIOPHO-JBUTATEIbHOTO anmnapara:




— B I1e4aTHoOM (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBum ¢ TpedoBanusmu O@I'OC BO peanu3zanms KOMIETEHTHOCTHOTO MOAX0/1a
IpeaycMaTpuBaeT MCIIOJIb30BaHUE B Y4€OHOM IpOLIECCe aKTHBHBIX U HMHTEPAKTHUBHBIX (OpM
MPOBEJICHUS 3aHATUM.

Opranuzanus u3ydeHuss MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSITeIbHOCTHOTO TOJX0/a M TOATAHOro (POPMUPOBAHUS YMCTBEHHBIX AeUCTBUL. Jleknum u
7a0opaTOpHbIE 3aHATUS CIOCOOCTBYIOT (OPMHPOBAHUIO Yy CTYICHTOB 0Oa30BbIX 3HAHMMH,
OCHOBHBIX MBICIUTENBHBIX OIEpalyii, pa3BUTUIO JIOTMKHU. JIeKIMM HOCAT MOTHUBALMOHHO-
[IO3HABATEJIbHBIA XapakTep; JIaOOpaTOpHbIE 3aHATUSA SIBJIAIOTCS CAMOCTOATENbHBIMM M MMEIOT
poOJIeMHO-TIONCKOBBIM  XapakTtep. [lpu BbImonHeHUH 1a0OpaTOpHBIX paboOT peamu3yercs
TBOpYECKas  JEATEIbHOCTb  CTYJEHTa, pa3BUBACTCI KOMMYHHUKAaTHBHas  CIIOCOOHOCTb,
pa3BUBAIOTCS  HaBBIKM  ApPIryMEHTHUPOBAHHO  BbIpa)kaTb  CBOM  MBICIM U HaBbIKU
9KCHEPUMEHTAIbHOIN paboThI.

Jis moBbimeHust 3(G(HEKTUBHOCTH YYEOHOTO TIPOIEcca HCIONB3YIOTCS  CIEAYIONIUE
0o0pa3oBaTesibHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAOIIME TEXHOIOI UM, HAIIPABJICHHbIE HA
(dbopMUpOBaHHE CUCTEMBl 3HAHUM, 3alIOMMHAHHE U CBOOOJHOE ONEPUPOBAHUE HMH; METO]
npoOJEeMHOTO H3JI0KeHHsT MaTepuana. [ljis ycHemHoro OCBOEHMsI JUCLHUIUIMHBI CTYAEHTaM
HEOO0X0IMMO OBJIAZIETh HABBIKAMHU IPOBEIEHUS IMOMCKa HEOOXOMMOI HaydyHOW MH(pOpPMALUU B
dongax 6ubnmuorexku. s 3aKpersieHusl MOJyYSeHHbIX TEOPETUYECKUX 3HAHUM U IMPAKTUYECKUX
HAaBBIKOB U C LIEJIbIO MPO(EeCCHOHAIIBLHON OPUEHTALUU [IPEAYCMOTPEHBI CEMUHAPBI-DKCKYPCUHU Ha
IPEIIPUATHIX TOPOJa.

[Ipu BBITOTHEHHH JIA0OPATOPHBIX PAOOT M BO BPEMs CAMOCTOSTEIBHOW paboTHI
CTYAEHTBHl MPOBOJAT paz0op MNPaKTHUECKUX 3aJady KaK CaMOCTOATENbHO, TaK M PeIIaloT
poOJIEMHBIE CUTYallUH B COCTaBE MAJIbIX TPYIIIL.

JUis MHBaIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 3I0POBbSI PEATU3YHOTCS
UHAMBUAYyallbHbIE  00pa3oBaTelbHbIE  TEXHOJIOTUH, KOTOpbIE  MO3BOJSIOT  IMOJHOCTBHIO
UH/IMBUYaJIN3UPOBATh COAEp)KaHUE, METOJAbl W TEeMIIbl Y4eOHOH JeATeNIbHOCTH HWHBAIN/A,
BHOCHUTb BOBPEMs HEOOXOAMMbIE KOPPEKTUBBI, KaK B JIEATEIbHOCTh CTYJCHTa-UHBAIUIA, TaK U B
JEATENBHOCTD NPENOIaBaTENS.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbs MPEIYyCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

Cemectp Bun 3anaruit Vcnonb3yemble HHTEPAKTUBHbIE KonnyectBo
00pa3oBaTeNbHbIE TEXHOIOTHU 9acoB
3 P Becenpl, pa3bop curyauuii, pazoop TBOPUYECKUX 18
3aJlaHui, paboTa B MaJIbIX Ipynmnax
4 P becenpl, pa3bop cutyanmii, paz0op TBOPUYECKUX 29
3a/laHui, paboTa B MaJIBIX Ipymmax
Hmoeo 40

4. OueHo4YHbIE cpPecTBA A/l TEKYIIero KOHTPOJIS yCIIeBaeMOCTH M IPOMEKYTOYHOI
aTTecTaINu.

4.1 ®oHa OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIIero KOHTPOJIA.

[Ipu 3amure nabopaToOpHBIX pabOT MpemnojaBareNb NMPOBOAUT HWHAWBUAYAIBHYIO HIIU
IpynnoByto Oeceny MO Teopud MNpodooTOOpa M MPOOOMOATOTOBKM OOBEKTOB aHaJM3a,
paccMaTpUBaeMbIX B COOTBETCTBYIOLIEH 1abopaTopHOit paboTe.




[TpumMepHBIii IepeyeHb BOMPOCOB, 00CYKAAEMBIX IPHU 3aLIUTaX JTaOOPaTOPHBIX paboT, U
JUISl IOATOTOBKHU K KOHTPOJIbHOU pabore 1:
1. Bunasi npod.
CrniocoObI cokpanieHus Ipo0 CHITYyYHX MaTepHasoB.
OO6ure TpeboBaHUs K OTOOPY U KOHCEpBAUU Ipo0.
OO6ure nonoxxeHust 0Tdopa npod arMocHepHOro BO3IyXa.
OTt60p npob aTMochepHOro BO3IyXa sl ONPEACTICHUS CYIIEPIKOTOKCUKAHTOB.
OT16op npo0 npu aHATUTUIECKOM KOHTPOJIE BEIOPOCOB.
CoBpemenHble criocoObl mpo6ooTdopa aTMochepHOro Bo3ayxa.
Mertoab!l oTO0Opa Mpod NMPUPOIHBIX BOJ.
Mertoab! oTOopa mpod aTMOC(EpPHBIX OCATKOB.
. Meronpl otOopa mpod MUTHEBON BOJIBI.
. Mertonpl oTO0pa MpoO CTOYHBIX BOJ.
. Ctpykrypa " OCHOBHOE coziepKaHue HOPMAaTHBHBIX JTOKYMEHTOB,
pErJIaMEeHTHPYIOLIUX TPOO0OTOOP BOJ M aTMOC(EPHBIX OCAIIKOB.
13. OcobenHoctr oTO6Opa MPoO MOYB U JOHHBIX OTJIOKCHHM.
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[Ipumep BapuaHTa KOHTPOJIBLHOI paboThI 1
Bapwuant 1

1. Or6op mpo0 TpH aHATUTHYECKOM KOHTPOJIE BBHIOPOCOB (0TOOp MpoO W3 HMCTOYHHKA
3arpsi3HEHUs)

2. llens m 3amaum poOOOTOOPA CHEXKHOTO MOKpoBa. OO0OpyIOBaHUE, UCTIOIL3YeMOE TIPH
otbope 1poo.

[IpumepHBIif mepedeHb BOMPOCOB, 00CYKIAEMBIX MPH 3aIIUTaX JTa0OPATOPHBIX PadOT, U
JUTSI TIOATOTOBKH K KOHTPOJBHOM padoTe 2
1. OO6mue MonoKeHus U KiIacCu(UKaIus METOIOB PA3IO0KEHHUS.

2. TexHuKa pas3IoKEHUsA: pas3JIoKEHUE HArpeBaHWEM B Tra3e, pacTBOPCHUE B
JKUJKOCTSAX, Pa3JIOKEHUE CIUIABIICHHEM M Ap. Marepuansl I HM3TOTOBJIEHUS XHMHYECKOU
IOCY/IBI.

3. M cTOYHMKH TOTPENIHOCTEN IPY Pa3I0KEHUH BEIIECTB.

4. PaznoxeHue BEIECTB ¢ yUacTHEM XUMHUECKUX peakinii 0e3 U3MEHEHUs CTEIeHH

OKHCJICHHMS 3JIEMEHTOB. Pa3inokeHue ¢ HCIOJIb30BaHHUEM KOMHJ’ICKCOO6p33y10HII/IX B€IICCTB H
HOHUTOB.

S, Pa3znoxxeHne MUHEPATbHBIMHU KUCIOTAMH.

6. Pa3noxeHne opraHn4ecKUMH KUCIOTAMH.

1. CruiaBiieHHE€ W CIEKaHHWe, KaK Ccrnoco0 MpoOOMOArOTOBKM MPOO € pa3IU4HON
MaTpULEn.

8. Pacmeruienne pepmenTamu.

9. MerTtonbl paznoxkeHus okucieHneM. OKUCIEHNE KUCIOPOIOM U 030HOM.

10. Okwucrenre a30THOW KMCIIOTOM M OKCHJIAMHM a30Ta.

11. OKuCIeHre CEepHON KUCIOTOM, CMEChIO a30THOW M CEPHOM KHUCIOT, XJIOPHOBATOM
KHMCJIOTOM M XJIOpaTaMH, XJIOPHON KHCIIOTOM.

12. OcoOGEeHHOCTH KUCIOTHOTO PA3JI0KESHHSI MUIIEBBIX MPOIYKTOB.

13. OcobeHHOCTH pa3I0KEeHUsI TMHUIIEBBIX TPOJYKTOB — OKHCICHUE MEPOKCHIOM
BOJIOPO/1a, IEPOKCOIUCYITH(PATOM, IEPOKCOKHCIOTAMH.

14,  DaeKTpOXUMHUYECKOE OKUCIECHWE OPraHMYeCKOW MaTPUIlbl MPUPOJHBIX BOJ IS

nesneit onpeaeneHust TOKCUYHBIX 2JIEMEHTOB.
15. OcobeHHOCTH aBTOKJIaBHOM MPOOOMOATrOTOBKY MUILEBHIX MPOIYKTOB.



16.  Meroabl pasNoKEHUs BOCCTAHOBJICHHEM. BOCCTaHOBIEHHE BOJOPOJIOM HITU
aMMHAKOM, YIJIEpOJIOM, MeTalIaMU. [[pyrue MeToibl pa3inoKeHNs BOCCTAHOBICHUEM.

IIpumep BapuaHTa KOHTPOJBHON PabOTHI 2

Bapuanrt 1

1. Munepanu3anyss MaTpuibl 00pa3lioB OKHCICHHEM CEPHOM KHUCIIOTOH, CMeChio
A30THOM M CEPHOM KHCIIOT, XJIOPHOBATOM KUCJIOTON U XJIOPATaMH, XJIOPHOU KUCIIOTOM.

2. Metoapl pas3nokeHus BOCCTaHOBIEHHUEM. BoccraHOBIIEHHME BOIOPOAOM WIH
aMMHUAKOM, YIJIEPOIOM, METAIITIAMH.

Kpumepuu evicmasnenus oyeHox npu nposedeHuu mexyujeco KOHMpPOIs YCneeaemocmu —
KOHMPOTbHOU pabombi.:

OYeHKa «OomauyHoy: TIYOOKHWE HCYCPIBIBAIONINE 3HAHUS MaTepuaia, JIOTHYCCKU
MIOCJICIOBATENbHBIC, TIOJIHbIC, IPAaBHJIbHBIE W KOHKPETHBIE OTBETHI Ha BOIPOCHI OwWIeTa;
UCIIOJIb30BaHNE B HEOOXOAMMON Mepe B OTBETaX TEPMHHOJIOTHH JUCIUILINHBI, TPEICTABICHHON
B PEKOMEHIyEeMbIX YUCOHBIX MOCOOHSIX M JOMOJHUTEIBHOM JIUTEpaType;

OYyeHKka  «xopowio»: TBEPHbIE W  JIOCTAaTOYHO TONHBIE 3HAHHWS  MarTepuaia,
MOCJIeI0BaTEIbHBIC, TIPABIIILHBIC, KOHKPETHBIC OTBETHI HA TTOCTABIICHHBIC BOIIPOCKHI, MOT'YT OBITh
JIOMYIIICHBl HECYIICCTBEHHBIE HEIOYEThl B OTBETaX W HE3HAYUTENIbHBIC HAPYIICHUS JIOTUKH
U3JI0KEHHUSI MaTepHaa,

OyeHKa «y0081emeopumesbHOy. 3HAaHUE U TMOHMMaHUWE OCHOBHBIX MaTepuaia, Haludue
HECYIIECTBEHHBIX OIMOOK (He Oosee 50%) mpu HECOCOOHOCTH WX MOCIEAOBATEIBHOTO U
JIOTUYECKOTO U3JI0KEHUS, BBI3BIBACT 3aTPYAHEHUE HCIIOIH30BAHIE TEPMHUHOIOTHH TUCITUTUINHEI,

OYEeHKA  «HEeY0081em8oOpuUmenbHoy: HETOHUMAaHWE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIECTBECHHBIC OIMUOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IHUCHBMEHHOMY H3JI0XKCHHIO

MarepHania.

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOUHON aTTeCTALMH.
KonnokBuymM mpoBOAUTCS I HTOTOBOM OIIEHKH 3HAHUH MO JUCLUIUIMHE.
[TpuMepHBIii TIepeyeHs BOMPOCOB ISl IIOJATOTOBKH K Koatoksuymy 1(3 cemecmp):
Buas mpo0.
CriocoOslI cokpartiieHust Ipoo ChIMYYHX MaTepUaoB.
O61ue TpedoBaHUs K 0OTOOPY M KOHCEpPBALMU MPO0.
OO6mme nmonoxxkenust ordéopa mpod aTMochepHOTo BO3IyXa.
OT60p P00 aTMOChepHOTO BO3ayXa IS OMPEACIICHUS CYITEPIKOTOKCUKAHTOB.
OT60p TpOO TP AHATUTUYECKOM KOHTPOJIE BHIOPOCOB.
CoBpeMeHHbIe CIOCOOBI MPOO00TOOPa aTMOCHEPHOTO BO3IyXA.
Mertoast oTOOpa MPod MPUPOIHBIX BO/I.
MeTtoas1 0TOOpa TIPo6 aTMOCHEPHBIX OCAIKOB.
. MeToas! oTO0pa mpod NMUTHEBOI BOJBL.
. MeToast oTOOpa mpod CTOYHBIX BOA.
. CtpykTypa u OCHOBHOE coJiepKaHue HOPMAaTHUBHBIX JOKYMEHTOB,
periIaMeHTHPYIONMX TPoO00TOOP BOJ M aTMOC(HEPHBIX OCAIKOB.
13. Ocobennoctu oT60pa Mpod MOYB M JOHHBIX OTJIOKEHHIH.
14. TIpo600T6Op pacTUTENBHBIX MaTEPUATIOB.
15. KoncepBanus 1 0COOEHHOCTH XpaHEHHUs IPOO pacTUTENbHBIX MAaTEpHAIIOB.
16. ITpo6ooT6Op OMOTOrHUECKUX MaTepHasIoB.
17. KoHcepBauus 1 0COOEHHOCTH XpaHEHHs TPOO OMOIOrMYECKHX MaTepHaIoB.
18. ITpo600TOOP MUIIEBHIX TPOTYKTOB.
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19. Konceparus 1 0COOCHHOCTH XpaHEHHUsI MMPOO MUIIEBBIX TPOTYKTOB.

Konnoxeuym 2 mpoBOIUTCS JUIst HITOTOBOW OIIEHKH 3HAHWU MO pa3zeny MpoOoIoaroToBKa
B XMMUYECKOM aHajuse (4 cemectp).

1. Cnenuduka npo6ooTdopa U MPoOONOATOTOBKH P aHAIIN3E O0BEKTOB OKPYKAIOIICH
cpezbl

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

3. «Mokpsie» cnocoObl pazioxeHus. OOpaboTka MHUHEpaIbHBIMU, OPraHUYECKUMU
KHUCJIOTaMH, BOJHBIMU PACTBOPAMH COJIE U OCHOBAHUHU.

4. CneuuanpHble METO/IbI MPOOOMOArOTOBKHU. TepMuueckoe pasiioKeHue,

5. Iluporuaponus u nuponus3. PaznoxeHne ¢ NCIOJIb30BAHUEM HOHUTOB.

6. Pa3pymienue opraHM4eckux BellecTB (MuHepanu3anusi mpoodsl). «Cyxoe» 030JeHUE
JUI ONpEACNICHUS HEOPraHWYEeCKHX BEIIECTB B OPraHMYECKHX MaTepuayiax: O30JeHue 0e3
100aBOK, 030JICHHE C JOOABKAMU.

7. «MoKpoe» pa3ioKeHue.

8. Murencudukanus mporeccoB MOKPOW MHUHEpalM3alMM: IPOBEIEHUE Mpolecca B
ABTOKJIaBaX C TPAJAWIIMOHHBIMHA HCTOYHUKAMU HArpeBa, npuMeHeHrne MB—o0irydenust.

9. Vnprpa3Byk. WHaukaTtopbl yiabTpa3ByKa. [Ipumenenue yIbTpa3ByKa B
poOONOAroTOBKe: Y3— AHUCIEPTUPOBAHME, SMYJIbIHMPOBAHUE, KOAryJsilusi, Jierasarus,
BO3/ICIICTBUE HA AIEKTPOXUMUYECKUE U XUMUYECKHE ITPOIECCHI.

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

11. Onenka »>ddexTuBHOCTH MPOOOTOATOTOBKH. MexaHu3Mm (OTOOKUCICHHS Ha
dorokaranuzaTopax.

12. Hcrounuku yIBTPaduOIETOBOTO U3JIy4CHHUS. YerpoilcTBo JUTS
bOTOXMMHUECKONTIPOOOTIOATOTOBKY (TIOTPYKHBIE, CIIMPAlIbHbIE U T.].)

13. IlorpeurHocty onpoOOBaHUS U XUMUYECKOIO aHAJIN3A.

14. CoBpeMeHHbBIE METO/IbI AHATTUTUYECKON XUMHUH B TPUMEHEHUH K aHAINM3Y Pa3IHuHbIX
00BEKTOB.

[Tpumep BapuaHTa OMiIeTa KOJJIOKBUYMA (MTOTOBOTO):

Bapuanr 1
1. OcobGennoctu  otbopa  mpod aTMoc¢epHOro BO3JlyXa  JUISI  OMNpPEICIICHUS
CYNEPIKOTOKCUKAHTOB.

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

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

Kpurepuu onieHuBaHus pe3yabTaToOB 00yUYeHUS

OrneHka

HeynosnerBopurens | Y 10BIE€TBOPUTEIHHO Xopomuio OtnnyHo
HO
He 3auTeHo 3aureHo




OTBET OTBET IIOJHBINA, HO | OTBET IIOJHBIM U |OTBET IIOJTHBIHM,
0OHapy>XHBaeT MpU 3TOM JOMYIIEHA | MPaBUIbHBIN Ha |[IPaBWJIbHBIM,
HE3HAHWE OCHOBHOIO | CYIIECTBEHHAs OCHOBE M3YYEHHBIX |CAaMOCTOSITEIbHBINI,
coJiepKaHus omuOKa WIM OTBET | TCOPUN, MaTepual |MaTepual HU3JIOKEH B
y4eOHOro Marepuasia | HeTOJIHBIMH, H3JIOKEH B |OIpeeIeHHOM
HECBS3HbIMN, HE | onpenes€HHON JIOTHYECKOU
MPOSIBJISIFOTCS JIOTHYECKOH MIOCJIEJOBATEIBHOCTH
YMEHUsI TPUMEHSTH | MMOCJIEI0BATEIBHOC |IEMOHCTPUPYETCS
TEOPETUUECKUE TH, TPA  ITOM |[MHOTOCTOPOHHOCTH
3HAHUSI NP | IOITYCKAIOTCs IMOJIX0J0B,
peleHnmn HECYIIECTBEHHBIE |MHOTOACIEKTHOCTh
MPAKTUYECKUX OIMOKKA B OTBETaX |0OCYKICHHS
pooiem HAa TEOPETUYECKHE [TPOOJIEMBI, yMeHUe
BOIIPOCHI apryMEeHTHUPOBATH
COOCTBEHHYIO  TOYKY
3peHus, HaxXOJIUThb
nyTH perieHus
MMO3HAaBaTEILHBIX
3a7ad.

3aueTr IMOJIy4aroT 06yqa}oumec;1 MOJIYYMBIIUC Ha KOJUIOKBUYMC OLICHKY OTJIUYHO,
X0pomo Wik YAOBJICTBOPUTCIILHO

OrneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI BEIOUPAIOTCS C YYETOM UX WHIMBHUIYaTbHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs JIJIsI [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0YyYCHHS WHBAINIOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 310POBbS IIPEAYCMaTPUBACTCS HCIOJIb30BAaHHE TEXHHYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHaroIUXCcs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
U WHBAIWIOB TPOIEAypa OICHUBAHUS pPE3YyJIbTaTOB OOYUYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa orneHMBaHUsI pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIHI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHWYCHHUSM WX 3/0POBBbS M BOCHPHUATHUS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JI71st T C HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW W [JONOJHHMTEJIbHOW y4eOHOH JIMTEPaTypbl, HEOOXOAMMOM
JJIs1 OCBOCHMS M CUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi 1uTEpaTypa:



1. Jpyros, HO.C. [IIpoGomoaroroBka B 93KOJOTMYECKOM aHAJW3€. IMPAKTHYECKOE
pykoBojctso / FO.C. [Ipyros, A.A. Ponun. — M.: BMUHOM. Jla6oparopus 3nanwuii. —2009.
—855c.

2. Kpucruan, I Anamutndeckas xumus: B 2T. T. 2 / I'. Kpuctuan; nep. ¢ anria. A.B.
['apmama u ap. — M.: BUHOM. Jlabopartopus 3nanuii. — 2009. — 504c.

3. Hpyros, FO.C. Ananu3 3arps3HeHHBIX OHOCpeI W MHILEBBIX MPOAYKTOB: MPAKTUYECKOE
pykoBoactBo / FO.C. Jlpyros, A.A, Ponun. — M.: BUHOM. JlaGoparopusi 3HaHHI. —
2009. — 29%4c.

4. Ortro, M. CoBpemMeHHBIE METObI aHaTUTHYeCKOM xumuu / M. Otro, niep. ¢ Hem. [lox
pen. A.B. 'apmama. — M.: Texnocdepa. — 2008. — 543c.

5. AmnamuTHueckas XuMUS: y4eOHUK i CTyAeHToB By3oB B 31. T. 1: Meronsl
UICHTUHUKAIMK U oripenenenus Beuiects / noa pen. JILH. MockBuna. — M.: Akanemus.
—2008. — 575c.

6. AHanuTHYecKas XUMUA: YIeOHUK AJisl CTyJeHTOB By30B B 3T. T. 2 : Meronsl pa3neneHus
BEIeCTB U rHOpuAHbIe MeToAbI aHanu3a / mof pena. JILH. MockBuna. — M.: Akanemus. —
2008. — 300c.

7. OOBEKTHl OKpYXKawllel cpeiapl M UX aHauuTudeckuii koutponb./Ilog pen. T.H.
[lTexoBuoBoii; B 2-x Tomax; Kpacuomap, 2007

8. Hpyros, I0.C. IIpoGomoaroroBka B 3KOJOTHYECKOM aHAIM3E: MPAKTHICCKOE
pykoBoactso / FO.C. [Ipyros, A.A. Pogun. — M.: BUHOM. JlaGopatopus 3nanuii. —20009.
— 855c. https://www.book.ru/book/924000/view2/1

5.2 JlonosiHuTEIbHAS JIMTEPaTypa:

1. Kapnos, I0.A. Metosl npo6oor6opa u npodonoarorosku: yued. [Tocodue / F0.A.
Kapnos, A.Il. CaBoctun. — M.: BUHOM. JlaGopatopus 3Hanuii. — 2003. — 243c¢

2. Hepdodens, K. Cratuctuka B ananutnueckoit xumuu / K. epddens; nep. ¢ HeMm.

JI.H. Ilerpooii mox pex. FO.I1. Aqnepa. — M.: Mup. — 1994. — 267c.

3. Hpyros, 0. C. Anamuz 3arps3HeHHoil Bonxsl [Tekct] : mpaktudeckoe mocobue / IO.
C. Opyros, A. A. Ponun. - Mocksa : BUHOM. JlabopaTtopus 3uanuit, 2013. - 678 c. : un.
- (MeToas! B XUMUH).

4. Jpyros, }O0.C. AHanu3 3arps3HEHHOM NOYBBI M OMNACHBIX OTXOJOB [DJIEKTPOHHBIN
pecypc] / 1O. C. [pyros, A. A. PonuH. - 4-e u3a. (311.). - Mocksa : JlabopaTopus 3HaHHUIA,
2015. - 472 c. - https://e.lanbook.com/book/70699

5. Hpyros 0. C. MOHUTOPUHT OpraHUYECKUX 3arpsi3HeHUi mpupoaHoit cpens! [Teker] :
500 metomuk : mpaktudeckoe pykoBojcTBo / FO. C. [Ipyros, A. A. Poaus. - 2-e u3f.,
nom. u iepepad. - M. : BUHOM. Jla6oparopwus 3uanwuii, 2009. - 893 c. : un. - (Meroas! B

XUMUN).

21.]'[5[ OCBOCHHA OUCHUIUIMHBI WHBAJIWJAMH W JIMIaMU C OrpaHHUYCHHBIMHU BO3MOXHOCTAMH
3/I0pOBbsI UIMEIOTCSI U3[aHUSI B AJIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb», «YHUBepcuTeTcKas 6ubiarorexa onnanu» u «tOpait».

5.3. llepuoauyeckue U31aHusA:
«KypHan aHanuTHYECKON XUMUMY», «3aBojcKas aboparopus. Jluarnoctuka
MaTepuaioBy, «AHAIUTHUKA U KOHTPOJIbY, pedepaTuBHbie xKypHabl (P2KX)


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

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALIMOHHOH  CeTH
«HHTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHHUILIMHBI (MOAYJIs).

1. Dnexrponnsiit KaTanor Hayunoii 6ubmmnorexu Kyol'yY

2. Komnexkums sxypHanoB wusznatenbcTBa Elsevier Ha mopranme ScienceDirect, caiirt
www.sciencedirect.com

3. SCopus - My IbTUAUCIUILIMHAPHAS pedepaTuBHas 0a3a JaHHBIX, CAalT
WWW.SCOpuS.com

7. Mertoauyeckue yKa3aHusl /Jisi OOY4YAlOIIUXCSl MO OCBOEHHIO JIMCHHUILIMHBI
(MomyJist).

YcnemHoe OCBOCHHME MUCHUIUIMHBI TIPEINOjaraeT aKTHBHOE, TBOPYECKOE YdacThe
CTyJIEHTa BO BCEX BHJAX ayJWTOPHBIX 3aHATUH, a TaKXKe IUIAHOMEPHYIO IIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AMCHUIUIMHBI CIeAYET HAYMHATH C MPOpadOTKU paboyeil mporpaMMbl, 0c000€
BHUMaHUEYEeNsIs LesIM U 3a7jauaM, CTPYKTYPE U COJIEPKaHUIO Kypca.

Paboma ¢ koncnexkmom nexyuii

[IpocMOTpUTE KOHCHEKT Cpa3zy MOcie 3aHATUNA, OTMEThTE MaTepual KOHCIEKTa JICKIIHA,
KOTOPBIA BBI3BIBACT 3aTPYAHEHHS Uil NOHUMaHus. [lombITaliTech HAWTH OTBETHI HA
3aTpyJHUTENbHBIE BOIPOCHI, UCIIONB3Yd PEKOMEHAYEMYIO JUTeparypy. Ecinu camocTosTensHo
HE yIaJIoCh pa3o0parbest B MaTepuaie, ChopMyIUPYHTE BOIIPOCH U 0OPAaTUTECh 32 MTOMOIIBIO K
MPernoaaBaTeNo Ha KOHCYIbTAIUY WK OMM>KaNIIel JeKIUH.

PerynsapHo oTBoguTE BpeMs IS IOBTOPEHHS TPOMJICHHOTO MaTepuaia, MPoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

Buinonnenue nabopamopmuvix pabom

Ha 3anstum monyuute y npenojaBaTens rpaduK BHIIOTHEHHS J1a00paTOPHBIX padoT.
O063aBenTECH BCEM HEOOXOAMMBIM METOIUYECKUM OOCCIICUCHHEM.

Ilepen mocemnienneM 1abOpaTOpUU H3YyYUTE TEOPHIO BOMPOCA, MPEINONaraeMoro K
WCCJICIOBAHHIO, 03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH pabOTe M IMOJATOTOBHTE
MIPOTOKOJI IPOBEACHMS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe padoThI;

— 3arOTOBKH TaOJHII [Tl 3aIOTHEHHSI SKCIIEPUMEHTATLHBIME TAHHBIMU HAOJIOICHUH;

— ypaBHEHHS XMMHUYECKUX PEAKIIHI MpeBpaIleHtii, KOTOpble OYIyT OCYIIECTBICHBI IPU

BBITIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmieHre 0TYETOB JI0JKHO MPOBOUTHCS MOCIE OKOHYAaHUS pabOThI B 1a0OpaTOPUH.

Jlis TOATOTOBKHM K 3allUTE OTYeTa ClIeAyeT MPOaHATH3UPOBATh SKCIEPUMEHTAIbHBIC
PE3YNIbTATHI, COTIOCTABUTH UX C U3BECTHBIMH TEOPETUICCKUMHU TIOJIOKECHUSMHU WITH CITPABOYHBIMH
JaHHBIMU, OOOOHIMTH PE3yJabTaThl MCCIEAOBAHWN B BHJE BBIBOJOB IO paboOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIUMBIC B METOJIMICCKUX YKA3aHHUIX K BBITIOJHCHHIO JIAOOPATOPHBIX
pador.

B ocBoeHWW MUCIUTUIMHBI WHBATMIAMA ¥ JIMIIAMH C OTPAaHUYCHHBIMH BO3MOYXHOCTSIMH
3I0pOBbsSI OOJIBIIOC 3HAYCHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEITLHOE Pa3bsiICHEHNE yUeOHOTO MaTepHalia.

NunuBuayanbHple KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIIOCOOCTBYIONTUM HHJIUBHyaTU3aIMNA O0YICHHS W YCTAaHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYyYaroIUMCS WHBAIWIOM WM JHUIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. IlepeyeHbr MH(POPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeIbLHOIO MPOUECCa MO0 AUCHUILINHE (MOIYJIIO).
8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH.


http://www.sciencedirect.com/
http://www.scopus.com/

IIOYTHI.

KOHCYJIbTUPOBAHHE M TpeJBapUTEeNbHAs MPOBEpKa pabOT MOCPEICTBOM 3JIEKTPOHHOU

8.2 IlepevyeHb HEOOXOAUMOI0 MPOrPAMMHOIO O0ecIeYeH s,
KOMITBIOTEPHBIC MPOrpaMMbI U 9KcriepTHbIe cructeMbl — Microsoft Office Professional Plus
Microsoft Windows, Excel.

8.3 Ilepevennb HHGOPMALMMOHHBIX CIIPABOYHBIX CHCTEM:
DnexkTponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9.

MarepuajibHO-TeXHUYECKAasI

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

06pa30BaTeJ’[LHOFO npomecca mo TMCuUIJInHEe (MO[[yJ'IIO)

Ne Buz pabot MarepuajibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITNHBI
(MOTyJIs1) M OCHAIIIEHHOCTH
1. JlekumoHHbIE 3aHATUSA | JIGKIMOHHAsT ayAuTOpHs, OCHAIEHHAs IIPE3CHTAllMOHHON
TEXHUKON (TIPOEKTOp, DKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM IporpaMMmHbIM obecnieuenuem (I10);
JOCKO MEJIOBOI; JIEMOHCTPALIMOHHBIE MaTepHuabl
(yctpoiicTBO i OTOOpBI MPUPOAHBIX BOJ, WHIUKATOPHBIC
TpyOKH, GuibTphl) (ayd. 425¢)
2. JIaGopaTopHbie JlabGopaTopus, YKOMIUIEKTOBaHHas  CIELHATIU3HUPOBAHHON
3aHATHS Mebenbio U 1abopaTOPHBIM O0OpPYAOBAHHEM (TEXHUYECKUMHU
cpeacTBaMu OOY4YEHHMsI): aHaNu3aTrop Kuakoctu pH-metp-
nonomep Okcrept-001 mmu pH-merp-moHomep Oxotect-120;
MarHUTHBIE METITATKH (marmpumeplLekiMS1); BECHI
aHAJUTUYCCKHUC BJIP-200, 2 KJjacca TOYHOCTH;
Cnektpodoromerp SS 1207 umm SS 2107 (Leki, mpousBoacTBa
OuunAHANK),  MHKPOBOJHOBas  cuctema  «Mailstoney,
ANIEKTPOIUIUTKU Mapku «Meuta», Monenb 111Y/212Y wumm
JIpyTHe C aHAIOTUYHBIMU XapaKkTepucTukamu (aya.242c, 252¢)
3. I'pynnossie Ayautopuss (kaOMHET), OCHallleHHass MeO0enblo, JOCKOU
(MHAMBUAYATbHBIC) MenoBoii (ayn.242c, 252c¢)
KOHCYJIbTaIlH
4. Texymmii  KoHTpousb, | Aynutopus (KaOuHET), OcCHalleHHas MeOenblo, JOCKOM
IIPOMEKYTOUHAs MenoBoit (ayn.242c, 252c¢)
aTTecTaIus
5. CamocrosiTenbHas Kabuner g camocTosTenbHOW pa®oOThI, OCHAIlEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIO MOJKIIOYEHHS K
cetu «VHTepHET», 1 00ECIIEUeHHBINH JJOCTYIOM B 3JIEKTPOHHYIO
WH()OPMaAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.



http://www.elibrary.ru)/

