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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
MMPO®ECCHUOHAJIBHOI'O MOJAYJIA

IMPOBEJEHUE KAYECTBEHHBIX 1 KOJIMYECTBEHHBIX AHAJIN30B

IMPUPOJHBIX U1 ITPOMBIIIVIEHHBIX MATEPUAJIOB C IPUMEHEHHUEM

XUMHNYECKUX U PU3U-KO-XUMHNYECKUX METO10B AHAJIM3A

1.1. Heap n nianupyemblie pe3yJibTaThl 0CBOCHHUsI NPO¢eCcCHOHATBHOI0 MOAYJIA

B pesynbrare wu3yueHuss MNpOPECCHOHANBHOIO MOAYJIS CTYIEHT JOJDKEH OCBOUTH BHJ
npodecCHOHATBHON JesaTeabHOCTH IIpoBeneHre KaueCTBEHHBIX M KOJMYECTBEHHBIX AaHAJIM30B
MPUPOJHBIX U MPOMBILIUIEHHBIX MaTEpUaIOB ¢ MPUMEHEHUEM XMUMHUYECKUX U (PU3MKO-XUMHUYECKHIX
METO/IOB aHaJIM3a W COOTBETCTBYIOLIHE eMy OOIIMe U MpodecCHoHAIbHBIE KOMIIETEHIIUH.

1.1.1. IlepedyeHp 0OIMUX KOMITETCHIIUI

Kon O01mme KOMIIETEHIINHU

OK 01 Beibupats cmocoObl  pemieHus 3adad  Mpo(ecCHOHATBbHON  JesTeNbHOCTH,
IMPUMCHHUTCIILHO K pa3JIMYHBIM KOHTCKCTAM

OK 02 OcylecTBIATh MOUCK, aHANU3 W UHTEpIpeTanrio WHopMmanuu, HEOoOXOAUMON
JJIs1 BBIIIOJIHCHHUSA 3a41a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH

OK 03 [InanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JIMYHOCTHOE
pa3BHUTHE

OK 04 PaGorate B KoOJIeKTHBE M KoMaHje, 3((EeKTHUBHO B3aUMOJACWCTBOBAaTH  C
KOJUICTaMH, PYKOBOACTBOM, KJIMCHTAMMU.

OK 05 OcCyIecTBISATh YCTHYI0 W NMUCBMEHHYKO KOMMYHHMKAlMI0 Ha TOCYJIapCTBEHHOM
SI3BIKE C YU€TOM OCOOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 [IposiBnsTh IpaXkIaHCKO-MAaTPUOTUYECKYIO TTO3UILIHIO, JIEMOHCTPHUPOBATH
OCO3HAaHHOE TIOBEJICHWE Ha OCHOBE TPAJUIIMOHHBIX  OOIIEYETIOBEUYESCKHIX
I[ICHHOCTEM.

OK 07 CopeiicTBOBaTh  COXPAaHEHHUIO OKPYXKAWIIEeH Cpedbl, pecypcocOepeReHuIo,
3¢ (peKTHBHO eICTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 09 Hcnonp3oBath  MHGOpPMALMOHHBIE  TEXHOJIOTMM B MpodeccHoHaIbHOU
JACATCIIbHOCTH.

OK 10 [Tonb30BaTbes mMpodeccuOHANbHON JOKYMEHTAIl[Meil Ha TOCYJapCTBEHHOM U

HHOCTPAHHOM A3LIKC

1.1.2. Ilepeyenp npodeccnoHaTBHBIX KOMIIETEHIIHHA
Breimyckank, ocBouBmmii mporpammy CIIO mo cmenuanbHOCTH JOJDKEH 00J1a1aTh
npodecCHOHATLHBIMU KOMIIETCHIIUAMU

Kon IIpodeccnoHaIbHBIE KOMIIETEHIIUH

IIK 2.1 OO6cnyXMBaTh M AKCILUTyaTUPOBATH J1a00OpaTopHOE 000PYAOBAaHHUE, HCIIBITATEIbHOE
000pyJIOBaHUE U CPEJCTBA U3MEPEHNUSI XUMUKO-aHAIUTUYECKUX Ja00paTOpHH.

IIK 2.2 [IpoBOAMTH KAuECTBEHHBIM M KOJWYECTBEHHBIM aHAlIW3 HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB XMMUYECKHUMHU U (PU3UKO-XMMUYECKMMH METOAAMU

K 2.3 [TpoBOIUTH METPOIIOTHYECKYIO 00paOOTKY Pe3yIbTaTOB AaHAIHU30B




B pesynbrare ocBoeHUs TPOPECCHOHATBHOTO MOAYJISL CTYACHT JI0JKEH:

NmMeTh mpakTUYECKU ONBIT

OOCITy’)KUBaTh ¥ O3KCILTyaTHPOBAaTh O0OpPYIOBaHHE XHMHKO-
aHAJMTHUYECKHUX JTabopaTopui;

TOTOBUTh PEAareHThl M  MaTepuaibl, HEOOXOIMMBIC  JUIs
MIPOBEICHUS aHAIIN3A,

MPOBOJUTh  KAUECTBCHHBIH W  KOJMYECTBECHHBIH  aHaJIM3
HEOPTaHWYECKUX ¢ OPTaHMYECKHUX BEIIECTB XUMHUYECKUMHU
METOAaMH; TPOBOIUTH 00pabOTKY PE3yJIbTaTOB aHAIN3a B T.U. C
UCIOJIb30BAHUEM  alllapaTHO-IPOTPAMMHBIX  KOMILIEKCOB;
MPOBEACHUE  METPOJIOTHYECKOH  00pabOTKHM  pe3yJIbTaToOB
aHaIn3a;

YMETb

AKCIUTYaTUPOBATh J1JA0OpATOpPHOE 000PYIOBAaHHE B COOTBETCTBHH
C 3aBOJICKIMH HHCTPYKIIHSIMHU;

OCYIIECTBJIATH OTOOpP MPOO C HCIOJb30BAaHUEM CICIUATBHOTO
00opynOBaHUS;

MPOBOJIUTH KATHOPOBKY J1a00PaTOPHOTO 000PYIOBAHNS,
paboTaTe C HOPMATUBHBIMHU JOKYMEHTAaMH Ha JIaOOpaTOpHOM
000pyI0BaHNUY;

BBITIONHATHE OTOOp W TOATOTOBKY TPOO TPHUPOMHBIX U
MIPOMBIIITICHHBIX 00BEKTOB;

OCYIIECTBISATh ~ XUMHUYECKUH  aHANU3  OPHUPOJHBIX U
MPOMBIIIICHHBIX 00BEKTOB XHMUYECKHMHU METOIaMHU;
OCYIIECTBIATh  XUMHUYECKUH  aHANU3  OPUPOJHBIX U
MPOMBIIIICHHBIX 00BEKTOB (PU3NKO-XUMHUECKUMH METOIAMU;
MPOBOANTh CPAaBHUTENbHBIA aHANW3 KauyecTBa MPOIAYKIHH B
COOTBETCTBHUH CO CTAaHIAPTHBIMU 00Pa3IlaMu COCTABa;
OCYIIECTBISATh UACHTU(DUKAIINIO CHHTE3UPOBAHHBIX BEIIECTB;
UCIIOJIb30BaTh HMH(POPMAITMOHHBIE TEXHOJOTHH TIPU PpEIICHUHU
MIPOU3BOJICTBEHHO-CUTYAIIMOHHBIX 33/1a4;

HAXOJUTh NMPUYMHY HECOOTBETCTBHS aHAIU3UPYEMOTo OOBEKTa
I'OCTawm;

OCYIIECTBIISITh AHATUTUICCKUN KOHTPOJIb OKPYKAIOIIEH CPEIIbI;
BBITTOJIHATh XUMUYECKHIA SKCIIEPUMEHT C COOJIIOJICHHEM IPABHI
6e3omacHoil paboThI;

paboTaTh ¢ HOPMATUBHOM JOKYMEHTAIIUCH;

MPEJICTABIATh PE3YNIbTAThl AaHATN3a;

oOpabaTeiBaTh  pE3yJbTaThl aHalKM3a C  HCIOJIB30BAaHUEM
WH(OPMALIMOHHBIX TEXHOJIOTHI;

obopMIISITh TOKYMEHTALIMIO B COOTBETCTBUU C TPEOOBAaHUSIMH
OTpacCIIeBbIX U/UIH MEKIYHAPOIHBIX CTAHAPTOB;

MPOBOJIUTH CTATHCTHUYECKYIO OIICHKY ITOJIy4aeMBIX PE3yJIbTaTOB
1 OLICHKY OCHOBHBIX METPOJIOTHUECKUX XaPAKTEPUCTHK;
OILICHUBATh METPOJIOTUICCKUE XapPAKTEPUCTUKN METO/Ia aHAJIHN3a,;

3HATh

TEOPETHYECKUE OCHOBBI MPOO00OTOOpPa W MPOOOMOATOTOBKH;
KJIacCU(UKALIUN METOJIOB XUMHUYECKOTO aHAIIH3a;
KJIacCU(PUKAIMH METOJIOB (PU3UKO-XUMHYECKOTO aHAIIN3a;
MOKa3aTeNIM KayeCcTBa METOAMK KOJUYCCTBEHHOI'O XHMHUYECKOI'O




aHaIN3a;
MpaBUjIa SKCIUTyaTalluu MOCY/Ibl, 000PYAOBaHUs, UCIIOIB3YEMOTO
IS BBITIOJTHEHUS aHAIN3a,;

METOABI aHalM3a BOABI, TPEOOBAaHMS K BOJE; METOJbl aHaIH3a
ra30BBIX CMECEil; BUIBI TOTIIINBA;

METObI aHAIHM3a OPTraHUYECKUX MPOITYKTOB;

METO/Ibl aHAIM3a HEOPTaHNIECKUX MPOTYKTOB;

METO/IbI aHAJIM3a METAJUIOB U CIIJIABOB;

METO/Ibl aHAJIM3a MIOYB;

METObI aHAIHM3a He(PTEPOTYKTOB;

OCHOBHBIC METPOJIOTHYECKHE XapAaKTEPUCTUKU METOJla aHAJIH3a;
IpaBUjIa MPEICTaBICHHS Pe3yIbTaTa aHAIN3a,

BUIbI IOTPEITHOCTEN;

METObI CTATUCTUYECKOH 00pabOTKH TaHHBIX.

1.2. Kotn4ecTBO 4acoB, 0TBOAMMOE HA OCBOCHHE NMPO(PeCCHOHAIBLHOI0 MOLYJIsI

Bcero gacos 556

N3 Hux Ha ocBoenne MJIK 556 gacos

Ha MIPAKTHUKH, B TOM Yucie yueOHyto 144 gaca
Y IIpon3BOACTBEHHYIO 180 yacos
caMocCTosTeNbHas paboTa 14 yacoB




2. CTPYKTYPA U COAEP KAHUE TPO®PECCHUOHAJIBHOI'O MOAYJIA

2.1. CtpykTypa npoecCHOHAJIBLHOI0 MOXYJISI

O06Bem podeccoHaTbHOTO MOYJIS, Yac.

O6yuenue mo MJIK [TpakTuku
Konsr HaumenoBauus . CamocTt
CymMapHbIi [IpousBoacTBeHHA
npodeccuoHan | pa3aenos obnem a OSITENTbH
BHBIX M O0IMX | MpodhecCHOHaTBLHO KypcoBbix ast
. Harpysk, dac. | Beero JlabopatopHbIx 1 (ecm 1
KOMITETEHIIMI | TO MOJYJIst pabot YuebHas pabora
MPAKTUIECKHIX IpeyCMOTpEHa
. (IpoeKTOoB)
3aHSATHH paccpenoTovyeHHas
IIPAKTHKA)
1 2 3 4 5 6 7 8 9

| MJIK 02.01 OcHOBBI KA4eCTBEHHOI'0 H KOJMYECTBEHHOI0 AaHAJIN3a NPHPOJHBIX U NPOMBINLIEHHBIX MATEPHAJIOB

K 2.1-TIK 2.3 | Pa3pgen 1.
OK 01-07,09- [TpoGooT6op u 72 68 26
10 poOOMOATOTOBKA

TIK 2.1-TIK 2.3 | Pa3gen 2. 160 160 81
OK 01-07,09- TexHUYeCKHni
10 a”Haigu3

VYyebuas 144 144
MIPAKTUKA

[IpouzBoacteenna | 180 180
s IPaKTHKa (110
npouITIo

CHEIUATBEHOCTH)

Bcero 556 232 107 144 180 14

! CamocrosTenpaas paboTa B pamMKax oOpa30BATENBHOM MPOrpaMMbl IUTAHHPYETCS 00Pa3oBaTeIbHON OpraHm3amieil B cooTBeTcTBHE ¢ TpeGoBanmamu ®IOC CITO B mpenemax
oovema MJIK B xoimuecTBe 4acoB, HEOOXOIMMOM AT BBIIIOJHCHUS 3alaHUIl caMOCTOATENBEHOH paboThl 00yUYaromuXCsl, IPELyCMOTPEHHBIX TEMATHYECKHM [UIAHOM U COAEPKaHHEM
MEKIMCIUIUIMHAPHOTO Kypca.




2.2. TemaTnyeckuii IJIaH U coaepxxkanne npodeccuonajabHoro moayJas (IIM)

HaunmenoBanue Coaepixanue yueOHOro MaTepuaJa, JJaboparopHbie padoThl M NPAKTHYECKHE 3AHATHS,
pa3esioB U TeM caMoCTOsITeJIbHAs Yy4eOHasi padoTa 00y4aiuxcs, KypcoBasi padora (nmpoekr) (eciiu
npogeccuoHaIbLHOI0 NMpexyCMOTPEHbI) Oo6beM B
monayas (ITM), yacax
MEKTHCIUIITHHAPHBIX
KypcoB (MJIK)
1 2 3
M/K.02.01. OcHOBBI KAYEeCTBEHHOT0 ¥ KOJIHMYECTBEHHOI0 AHAJIN3a MPUPOJAHBIX U MPOMBIIIIEHHBIX MATEPUAJIOB
Pa3nes 1. MeTtoasl npo6ooTéopa u npodonoAroToBKu 72
Tema 1.1 MeToasl Conepxanue
oT0opa npod Mecto npo6oorbopa B xumuueckoMm aHanuze. [lonstue nmpoba. Bumel npo6. Ilaptus. Cpennsisi mpoOa.
Toueuynast nmpobGa. I'enepanbHas npoba. IIpomexyrounas npoba. ['oroBast mpoGa. JlabopaTopHast mpoba.
KBaaparoBanue. PaGounii mman npOootbopa. M3menpuenne npod. ['omorenuzamust npod. Oréop mpod
CBHITyYMX MaTepuaioB. MeTosa BblueprnbiBaHus. IHCTpYMEHTHI, IPUMEHsEMbIE TP 0TOOPE MPOO CHITYyYHX
MaTepuaioB. Metoa GppakimoHHOTO TpoOooTOopa.
[IpoGooTOop MeTamioB u crutaBoB. OTOOp KUIKUX METAUIOB. PydHbIe M aBTOMATHU3HPOBAHHBIE CIIOCOOBI
or6opa npod. YCcTpoilcTBO MOrpyKHOTO 30Ha Ui 0TO0pa npol. [Tomydenue cTpyxku u ckanuHbl. OTO0D
po0 nurakoB. OTOOP MPOO METAILTOCOIEPHKAIIETO BTOPUYHOTO ChIphs. OTOOp MpoO FOBEITMPHBIX CIIABOB. 40

OT16op mpob XKUAKOCTEH M MOMYXKHMIKUX MarepuaioB. OtTO60p mpol ¢ pa3nuyHoi rayOuHbl. [IpuHImn
paboTsl MPOOOOTOOPHOTO YCTPOKCTBA THIA OaTOMETP. XpaHEHHUE MPOO KUIKOCTEH.

[Mpunuuns! oT60pa NpUPOIHBIX BoA. OTOOP Mpod MOBEPXHOCTHBIX, MOA3EMHBIX H CTOUHBIX BOJ. Pa3oBbIii,
NMEePUOUYECKHH, peryasapHblii  otbéop mnpob. Ilpocteie u  cmemanHble TpoObl. CpeaHecMeHHas,
CPEIHECYTOYHAasi M CPEIHENPOIOpIMOHAIbHAS CMelaHHble npoObl. [Tpubopsl m mpucnocoOieHus s
ot6opa npo6. Cocynbl 175 oT60pa U XxpaHeHus: Mpod Boasl. OTOOp Mpobd U3 pek u pydbeB. OTO0p Mpod U3
BOJIOXPAHWIIHIL, 03ep U NpyaoB. OTOOp npod u3 pOAHUKOB, KOJIOIEB, CKBAXHUH U ApeHaxkeill. OTdop mpod
rpyHTOBBIX BOA. OTOOp mpod Mopckoit Bombl. OTOOpP mMpoO Ha BOAOMPOBOAHBIX CTAHIUSAX, U3 CETH WU
BOJIONPOBOAHBIX KpaHoB. KoHcepBaius npoO BObI.

OT60p mpobd aTmocdepHbIX ocaakoB. Mecta otbopa mpod ocaakoB. Ocankocoopauku. Cocyabl 11l 0TOOpa
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1 XpaHeHus mpod ocaakoB. OTOOp mpob 10k AEBOM BOJIBI, CHETa U Jibjia. CyMMapHbIE U €IUHUYIHBIC POODI.
YcrpoiicTa i1t 0TO0pa npo0 JibJa U CHera. XpaHeHHue mpoo.

Ot60p npo6 moys. Yactora or6opa npod moys. MHCTpyMeHTHI 11 0TOOpa nmpod mous. TpaHCcmoOpTUPOBKa
u xpaHeHus mpod mouB. OTOOp MO0 MOHHBIX OTIOKEHHH. XpaHCHHE U TPAHCIOPTUPOBKA MPOO JOHHBIX
otinoxeHuid. OO0opymoBaHue, MpPUMEHSIEMOE IJII O0TOOpa MpoO JOHHBIX OTJIOKeHWH. [IpuHIMMI paboThI
koBiia Ban Buna. [Ipo6oor6opuuk bukepa.

Ocobennoctn oTO0pa mpod u3 Bo3ayxa. Beibop Mecra orGopa mpod. Bumbr mpo6. [IpencraBurensHas
npo6a. Ilpocteie 1 cmemanHble MpoObl. [Ipo6ooTOOp ¢ KOHLIEHTpUpPOBaHHEM. MeTo1 aCHUPAIIIOHHOTO U
BaKyyMHOTO OTOOpa. Y4eT U3MEHEHHUs METEOoIapaMeTPOB Cpe/ibl Mpu MpodooTdope Bo3ayxa. OT6Op mpod
BO31yxa B KOHTeWHEphl. CTEKISHHBIC UIMPUIIBI, TA30BbIC MUIMETKUA, MEIIKH W3 TOJMMEPHBIX IUICHOK,
pe3uHoBBIe KaMephl. [IpumMenenune poramerpa. OtO6op mpob Bo3zayxa B kuakue cpeasl. OTdop mpod Ha
TBepble copOeHThl. Kpnorennoe koHneHTpupoBanue. KoHneHnTpupoBanue MUKponpumeceil Ha (GuiIbTpax.

Mertonapl or6opa mpo0 TBepmoro TorumBa. Ilopsmok u HOpMbI oTOOpa mMpod. OTOOp Mpod U3 BaroHOB.
KonudectBo Touewnblx mpob. Mexanudyeckue otOopHuku. Cxema oTOOpa MOPIUI TBEPAOTrO TOIUIHMBA.
JoxymenTarus or6opa mpo6. O6padoTka U pa3eiaKa MepBUYHBIX 0TOOpaHHBIX MPoO. PydHoe cokpamenue
poObI ToruuBa. [IpUroToBIeHNE aHAIUTUYECKOM MTPOOBI TOTUIMBA.

Ot6op mpob6 HedrenmpomykroB. Ilopsgoxk u HopMbl oTOOpa mpod. OTOOp TPod W3 BEPTHKAIBHBIX
pesepByapoB. Cramuonapubeie npoOoorOopHuku. IlepeHocHsie mpobGoorOopHukH. OTOOp TPOO
He(TenmpoayKTa M3 TOPH3OHTAIBHOTO pe3epByapa. OTOop mpod HePTempoAyKTOB M3 HAIMBHBIX CYJIOB.
OT60p P00 U3 KENEe3HOAOPOKHBIX U aBTOMOOWIBHBIX IEcTepH. OTOOp mpobd u3 TpydompoBona. Otbop
po0 HeYTENMPOAYKTOB U3 KAHHUCTP.

B ToM 4nciie, NPAKTHYECKUX 3aHATHI H JIa00PATOPHBIX padoT

1. [Ipaktuyeckoe 3ansatue «Pabora ¢ 'OCT 10742-71 Yrnu Oypble, KaMEHHBbIC, AHTPAIUT, TOPIOYHE
CJIAHIIBI U YTOJIbHBIC OpUKETHl. MeTO 1l 0TOOpA M OATOTOBKHU MTPOO 1T TAOOPATOPHBIX MCIIBITAHUI

2. IIpakTrueckoe 3ansTHe «B3aTue 1ab0paTOpHO NPOOBI CHITYYEro MaTepuata

3. JITaboparopnas pabota «OTO0p mpoOBI BO3ayXa SJIEKTPOACTUPATOPOM))

4. JlabopaTopnas pabora «OT60p pod BOIONPOBOAHOM BOABI

5. JJaboparopnas padota «OTO0p Mpod 0cagKoBy

Tema 1.2
IIpobonoaroroBka

Metoap! BekpbiTHs 1poO. IlpenBapurenbHas xumuyeckas moaroroBka mnpoO. IlepeBenenue mpoOwl B
pactBop. Beibop pactBoputens. Paznoxxenne npoOsl. [lomHOTa BCKPHITHS TPOOHI.

«Cyxue» cnocoObl paznoxxeHus. CrasineHue npoOsl. Beibop mnaBHs. BeiOop Tturns ans pasznoxeHus
npoOsl. CIutaBieHHe CO MIETOYHBIMH IUaBHSMHU. CIUTaBiIeHHE C KUCIOTHBIMH IJIaBHAMH. PasnoxkeHne
criekaHueM. PasyioskeHue mpyu HarpeBaHUu C COJIIMH AMMOHUSL.
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«Mokppie» crmocoObl  pasnokeHus. OO0paboTka TPoObl MHUHEpPATBHBIMH KHCIOTaMU. Kucnortel, He
OKAa3bIBAIOIINE OKUCIUTENBHOTO AeicTBUS. KHCcIoThl, AeficTByIoNe Kak cuiibHbIe okuciuTenu. O0paboTka
opraHmyeckuMu kuciotamu. OOpaOoTka BOJHBIMH pacTBOpaMH cojiei W ocHoBaHUU. CKOpPOCTh
pa3IOKEHUSI.

Pa3pyimienune opranuueckux BewecTB (MuHepanuzaiusi npoObl). «Cyxoe» 030JIeHHEe ISl OnpeiesieHus
HEOPraHMYECKUX BEIIECTB B OPraHMUYECKUX MaTepuaiax: 030JieHHe 0e3 J00aBOK, 030JIeHUE C J0OaBKaMHU.
[TpokanuBanue mpoOsl Ha Bo3ayxe. CodyeTaHue MpokaluBaHus co crekanueM. CriiaBieHue ¢ 100aBIeHuEM
okucnuTens. VICTOUHUKH MOrpeHoCTH pH 030J1eHuU. «MOKpOe « 030JICHHE.

B ToM unciie, npakTHYeCKNX 3aHATHI M J1A00PATOPHBIX padoT 8
JlaGopatopHas pabota «O307eHHE TPOO MUIIEBHIX MPOTYKTOBY 4
JlaGopaTtopHnas pabota «[IpuroroBiaeHue pacTBOPOB IS KMOKPOTO0» PA3IIOKEHUS TPOOBI. 4
CamocrosiTesbHast padoTa NpHU U3yYeHUH pasaena 1:
1. O6mue TpeboBanus K 0TOOPY OMOMPOO ¥ MUIIEBBIX TPOTYKTOB;
2. CrienpaiibHbIe METO/IbI TPOOONOATOTOBKU. Pa3inokeHue ¢ UCOIb30BaHUEM HOHHUTOB,;
3. UnTeHcudukanus mnpoueccoB MOKpOW MHHEpalIu3alH: MPOBEJEHUE Ipollecca B aBTOKJIABaX C TPAJWLIUOHHBIMU HMCTOYHUKAMU
HarpeBa, npuMeHeHne MB—o0nyuenus; 14
4. Vnprpa3Byk. UHaukatops! yiapTpa3Byka. [[puMeHeHne yabTpa3ByKa B MpOOOMOATOTOBKE: Y 3— MUCIIEPTHPOBaHNE, SMYIBIHPOBAHUE,
KOaryJisiusi, era3alusi, BO3ACHCTBUE HA JIEKTPOXUMUYECKUE U XUMUYECKUE MTPOLIECCHI;
5. DKCTpakuusi, Kak METOJ pa3JesIeHNs U KOHIICHTPUPOBAHUSI.
6. MeTo/bl OIIEHKH KaueCcTBa pPe3yJIbTaTOB aHAIN3a
Paszneua 2. Texundecknii aHaIn3. 160
Tema 2.1. Conep:xxanue
Texnunyeckuii anaau3 M1 | HazHaueHue TeXHMUYECKOro aHanu3a. MeToabl TEeXHMYECKOTO aHaiu3a. Buabl TEeXHMYECKOro aHaiu3a: 6
€ro Ha3Ha4YeHHue MapKUPOBOYHbIE aHAJIN3blI, apOUTpPaKHbIE aHAIW3bl, JKCIpeccHble aHanu3bl. OCHOBHbIE (U3HUKO-
XUMHYECKHE METO/Ibl, IPUMEHSIEMBbIE B TEXHUYECKOM aHaIn3€e. PacueTsl B TEXHUUECKOM aHAIU3E.
Tema 2.2. Anauus Boabl | Coaep:xxanue
Anamu3 Boabl. Knaccudukanms npupomnsix Boxa. Ilpumecu, conepxaimuecs B Bojae (B3BELICHHBIC
BEIIECTBa, KOJUIOMIHO-PACTBOPEHHbIE BEIIECTBA, WCTUHHO-PAacTBOpPeHHbIE BemiecTBa). [lokaszarenu 12
KauecTBa BOABL. TpeOoBaHUS, TpenbsSBIsSEMble K TMHUTHEBOH Boje. XapaKTePUCTHKA BOIBI IS
IMPOMBIIUICHHBIX 1eneld. MeToabl OnpeeneHruss OCHOBHBIX XapaKTEPUCTUK BOJABI U X METPOJIOTUYECKUE
xapaktepuctuku. OpopmiieHne pe3yabTaTOB aHAIKM3a Mpod BOABI. AHAIIN3 CTOYHBIX BOJI.
B ToM 4nciIe, NPAKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT 12
1. Pemenne pacueTHbIX 3a7a4 1o TeMe «PacueTsl 1 00paboTKa pe3ynbTaToB aHAIN3a) 6
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2. PemeHne pacueTHbIX 3a7a4 10 TeMe « [ eXHUYECKHIl aHaIu3 BOA

Tema 2.3. AHAJHN3 ra3sos

Conepxanue

AHanu3 ra3oB. [ pymnibl NpOMBIIUIEHHBIX Ta30B: TOPIOYNE Ta30BbIE CMECH, T'a3bl, IPUMEHSAEMbIE KaK ChIPhE B
XUMHUYECKON TMPOMBIIUIEHHOCTH, OTOpPOCHBIE Ta3bl TOMOK M XMMHYECKHX IPOU3BOJCTB, Ta3bl BO3AyXa
MOMEIEHUI MNPOMBILUICHHBIX MNpeAnpuaTuii. Meroabpl aHanmM3a Ta30B M UX METPOJIOTHYECKUE
XapaKkTEepUCTUKH. XpomaTorpapuueckuii aHaiau3 Ta3oB. Pacuersl B razoBoM aHanuze. OObeMHbIC
razoaHanuzaropbl. V3mMepeHrne KOHUEHTPALMKW BPEAHBIX BEIIECTB HHIUKATOPHBIMH  TPYOKaMu.
Bo3znyxo3zabopHble ycTpoicTBa IUIsi HMHIMKATOPHBIX TpyOOokK.  KOMIUIEKTh MHAMKATOPHBIX CPEICTB.
Odopmienne pe3yapTaToB aHaian3a mpod raza. Merposnornyueckas 006paboTka pe3ynbTaTOB aHAIH3a.

12

B ToM 4nciie, NPAKTHYECKUX 3aHATHI H JIa00PATOPHBIX padoT

12

Penienue pacyeTHbIX 3a71a4 0 TeME «AHAJIU3 Ta30BY

12

Tema 2.4 Anaaus
TBEPAOro TOMJINBA

Conepxanue

Ananus TBepmoro TomiuBa. Knaccudukanus TBepAoro TorumBa. Buabl Blarm B TBEpAOM TOIUIHMBE:
BHEIIIHAS Bjlara, aHaJIMTUYECKas Biara, XMMHYECKH CBs3aHHas Biara. Cyxas macca TommBa. ['oprouas
Macca TOIIMB. MuHepanbHas 4acTh ToruiMBa. Heroprowas yactb TorumBa. TeroTBOpHas CriocOOHOCTH
TOIUIMBA. MeToABI ONpEAENIEHHs BIaru B TBEPAOM TOIUIMBe. OIpenerneHne conepkKaHusl cepbl B TBEPIOM
torunee. OnpeneneHne conepkaHus 3056l B TBEpAOM ToIuIMBe. OnpeneneHue BbIX0/1a JIETYUYHUX BEIIECTB.
Pacyer TemnoTBOpHON CIMOCOOHOCTH MO JAaHHBIM 3JEMEHTHOTO U TeXHHYecKoro aHammza. OdopmiieHue
pe3yabTaTOB aHAIM3a TBEPJOro ToIIMBa. MeTposoruyeckas 00paboTka pe3yabTaToOB aHAIN3a TOTIINBA.

12

B ToM unciie, npakTHYeCKNX 3aHATHI M JJA00PATOPHBIX padoT

12

Pemenne PACUCTHBIX 3a1a4 110 TEMC «AHanus TBCPAOr'0O TOIJIMBA»

12

Tema 2.5. Anaius
He(PTeNnpoaAyKTOB

Conep:xxanue

Anamu3 Heptu ¥ HedTenpoaykTOB. TOMmIUBO XKUAKOEe M razoodpasHoe. HedTsHble Macna u mIacTUYHBIC
cMa3ku. HedrenpoaykTsl TpPOMBINIICHHOTO ©  OBITOBOrO Ha3HaueHus. OmnpenencHHe OCHOBHBIX
nokaszareneil He(TEenpoayKTOB: IUIOTHOCTH, BSA3KOCTH, TEMIIEpPAaTyphl KarUlelmaJeHusi, TEeMIIepaTyphl
3aCTHIBAHUS M TEKYYECTH, TEMIIEPaTyphl BCIBIIIKA W BOCIUIAMEHEHHS; (DPAKIMOHHOTO COCTaBa,
COJIepKaHHUs BJIaru, COACPIKaHUS CEPHUCTHIX COCIUHEHMH, COJCpPKAHUS KHUCIOT U IIEI0YeHl, CoJepKaHus
MexaHudeckux mnpumecei. IIpobGomonroroBka HedTenpoaykToB. OdopmiieHne pe3yabTaTOB aHaIHM3a
HeTenpoaykToB. MeTposiornueckasi 00paboTKa pe3ylbTaToB aHaan3a HeTEenpOTyKTOB.

12

B ToM unciie, npakTHYeCKUX 3aHATHI M J1A00PATOPHBIX padoT

12

1. Pemenne pacyeTHBIX 33a4 10 TeMe «AHAIN3 HePTEPOIYKTOBY

12

Tema 2.6. Anaans
NMPOAYKTOB

Conepxanue

KoHcTaHTbl, XapaKkTepusylolye 4ucToe opraHmdeckoe BemiectBo. OmnpeneneHue (U3MUECKUX CBOMCTB

14
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OPraHn4€CcKoro CMHTE3a

opraHuveckux BemecTB. OmperencHHe TeMIepaTyphl IUIaBICHUS H 3arBepiaeBaHus.  OnpenencHue
TCMIICPATYPbl KHIICHUA. OHpGI[eJIeHI/IC BJIar'i OPraHUYCCKHUX BCHICCTB pPa3JIMYHBIMU MCTOJaMHU.
OmnpeneneHre 3JIEMEHTAPHOTO COCTaBa OpraHMYECKUX BemiecTB. OmpenesieHue yriiepoia W BOJOPOJA.
Omnpenenenne coxepxanust a3zota. OmpeneneHue conepkanus xmopa. OmnpenencHue ¢(HyHKIIMOHATBHBIX
TPYIIT: aMAHOTPYIIBI, HUTPOTPYII, KapOOHWILHOW TPYMIBI, OKCHTPYIMIBI, THAPOKCHILHOW TpPYIIIIHL.
Omnpenenenne HOIHOTO, OPOMHOTO, KUCIOTHOTO, A(DUPHOTO, TIEPEKUCHOTO YWCIA B W YHCIIA OMBUICHUS.
MeTtponoruueckas o00paboTka pe3yabTaTOB aHAIH3A.

B ToM 4nciie, NPAKTHYECKUX 3aHATHI H JIa00PATOPHBIX padoT

11

1. Pemenue pacueTHbIX 3a/1a4 Ha TeMY «AHAJIN3 MPOAYKTOB OPTraHUYECKOTO CUHTE3a)

11

Tema 2.7. Anaau3
HEOPraHUYecKHX
NMPOAYKTOB

Conepxanue

KoHTposib B MPOU3BOICTBE CEPHOM KUCIOTHL. AHAIW3 KouelaHa. AHAJIN3 CEpHOUM KUCIOThL. OnpeneneHue
coJiepKaHusl MOHOTHApara. AHanu3 oneyma. AHanu3 ¢GochopHON KUCIOTHL. AHaTU3 KaJIbLIUHUPOBAHHOM
compl. AHalM3 CWIMKAaTHBIX MaTepuaiioB. AHanmu3 ynoOpenuil. Anamu3 (ochopHBIX yI0OpeHUH.

YcBosieMble U HeycBosieMble (pocdopHble ynoOpenus. Ananus cynepgpocharos. KoHTponb B IpOU3BOICTBE 14
a30THBIX ynoOpeHuid. OmpeneneHue ammuayHoro asora. OmpeneneHue a3oTa B HUTpaTaX M HUTPUTAX.
KoHTpons B mpou3BoAcTBE COMbl. AHAIM3 KaJbIIUHHUPOBAHHOW COJbI. AHAIN3 CHIIMKATHBIX MaTepHAaJOB.
MeTtponorudeckas o00paboTka pe3yabTaTOB aHAIH3A.
B ToM 4nciie, NPAKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT 12
1. PemieHue pacyeTHbIX 3a/1a4 Ha TeMY «AHaJIN3 HEOPraHUYECKUX IPOIYKTOBY» 12
Conep:xxanue
Tema 2.8. Anaau3 AHanu3 METauIoB M CIUIaBOB. YepHble M IBETHbIE MeTayulbl. OOIIME CBEJCHHS O METajUlax M CIUIaBax.
MeTAJJIOB H CILUIABOB Uyrynsl u ctanu. MeToasl onpenesneHus coaepkanus yriaepoaa. OCHOBHBIE METO/IbI ONPEEIEHUS CEepbl. 10
Omnpenenenne ¢docdopa. OmnpenencHue HUkens GoToMeTpudeckuM MmetofoM. OrmpeneneHue KoOaibTa.
Omnpenenenne mapranma Ornpezenenne Xxpoma ¢GoToMeTpudeckum MeroaoM. OnpeneneHue Mean. AHanu3
MEJIHBIX ¥ aJJIOMHHUEBBIX CIIJIaBOB. MeTposiornyeckas 00paboTKa pe3ynbTaToOB aHAIN3A.
B ToM unciie, npakTHYeCKUX 3aHATHI M J1A00PATOPHBIX padoT 10
1. Pemenne pacueTHBIX 3a7a4 Ha TEMY «AHaJIN3 METAJIJIOB U CIUIABOB) 10
KypcoBoe npoexTupoBanue
TemaTnka KypcoBbIX paboT:
Ananu3s Boj (POTOMETPHUUECKUMH METOIaMH; 40

el s

AHanu3 cruiaBoB (POTOMETPUIECKUMU METO/IaMU;
OrnpeneneHne TsHKEIbIX METAUIOB METOJOM MHBEPCUOHHOW BOJIBTAMIIEPOMETPHH;
OmnpezneneHne XJIOPOPraHMUECKUX MECTULIUAOB XpOMATOrpaMueCKuMHI METOIaMH;
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Omnpenenenne HUTPATOB B MPOAYKTaX MepepadOTKH TIOA0B U OBOLIEH MOTEHIIMOMETPUYECKUM METOIOM;
AHanu3 JeKapCTBEHHBIX MpenapaToB pehpakTOMETPUUECKUM METO/IOM;

AHanu3 HeTEenPOIyKTOB;

AHann3 OpraHMYECKUX peakTHUBOB;

9. AmnHanu3 HEOPraHM4YECKUX PEaKTUBOB;

10. AHanu3 NpoayKToB pedpakTOMETPUUECKUMHU METO/IaMHU;

11. AHanu3 MUIEeBHIX TPOAYKTOB (POTOMETPUUECKUMH METOIAMU;

12. Ananu3 nuuieBbIX NPOAYKTOB NOTEHIMOMETPUUYECKMMH METOIAMHU.

PN

Y4yeOHasi NPAKTHKA 110 MOTYJIIO
Bunst pabot:

KonTposp kauecTBa Boabl. Onpenenenue xxectkoctu. Onpenenenue meaodHocti. Onpenesenne coaepxkanus Kainpius. OnpeneneHue
conepxkanusi maruus. OnpeneneHue cojepxanus kuciaopoaa. Onpenenenue AByokucu yriepoaa. Onpenenenue xenesa. OnpeneneHue
cyxoro octarka. OnpeneneHue OKUCIIeMOCTH.
AHanu3 ra3oB. Xpomatorpaduueckuii ananu3 ra3oB. OnpeaeneHrne TeIOTBOPHON CITIOCOOHOCTH U TNIOTHOCTH Ta30B.
Teepnoe TormBo. Onpenenenue Biaaru. OnpeneneHue coaep:kaHus 30ibl. OnpenesieHne cojepkanus cepbl. OnpeneneHue BbIxoaa
nerydux BeuiecTB. OnpeeneHne TenI0TBOPHON CIIOCOOHOCTH.
Ananu3 HedTenpoaykToB. OnpeneneHue TIOTHOCTH, BA3KOCTH, TEMIIEPATypPhl 3aCTHIBAHUS U TEKYYECTH, TEMIIEPaTyphl TIABICHUS U
KaIlenaaeHus, TEMIEPaTyphl BCOBIIIKKA U BOCIUIAMEHEHMS; ONPEAEICHUE coAepkKaHus cepHUCTBIX coequHenuil B HII. Onpenenenue

MHHEpPaAIBHBIX KUCIIOT, Iiesnoyel u coneit B HII, onpenenenne MexaHM4eCKUX MPUMECEH. 144
AHanu3 TPOAYKTOB TMPOU3BOJACTB OpraHWyeckoro cuHTe3a. OmnpeneneHue (GU3NIECKUX CBOWCTB OpraHUYECKUX BEUIECTB.
Omnpenenenue Biaru B opranndeckux BemectBax (OB). Onpenenenue snemenTaproro coctaBa OB. Onpenenenne GyHKITMOHATBHBIX
TPYNI OpraHUYeCKuX coequHeHui. OmnpenencHne KUCIOTHOTO, HOAHOTO, OPOMHOTO, 3(DUPHOTO YKCEN M YUCIIa OMBUICHUS. AHAIU3
MOHOMEPOB U MOJIMMEPOB.
AHanu3 MeTauioB U craBoB. Omnpenenenne o0Iero coaepkanus yriepoaa B cmiaBax. Omnpenenenue cepol. Onpenenenue docdopa.
Omnpenenenue Hukens. OnpeneneHue kodansTa. Onpenenenne mMapranma. Onpenenenue xpoma. Onpeaenenue Banaaus. OnpenencHue
MonubaeHa. Onpexnenenue Turana. OnpenesneHnue MeIu.
AHanmu3 KoiuenaHa. AHAJIU3 CEpHON KHUCIOTHL. AHamu3 GpochopHOI KUCTOTHI.
AHaJIN3 HUTPATHBIX 1 AMMOHHMHBIX YIOOpEHUIA.
IIpousBoacTBeHHass MPaKTUKA (M0 MPOPUII0O CIENUATBLHOCTH), YaCOB (eCJIM MpPeayCMOTPEeHA MTOroBasi (KOHIEHTPUPOBAHHAA)
NMPaKTHKA)
IIpou3BoacTBeHHasI MPAKTUKA 110 MOAYJIIO 180

Buasbl pador:
[IpoBenenne ananmmsa ra3oB. OmnpeneneHHe OTACTBHBIX KOMIIOHEHTOB I'a30BOW CMECH METOAOM IOTJIOMICHHS M CXKUTAHUS, Ta30 —
XpoMaTorpaduyeckuM METOIOM.
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[IpoBenenue ananu3a ToruBa U HePTenpoaykToB. OmpeneraeHne OCHOBHBIX MMOKa3aTeseil KauecTBa.

OmnpeneneHre MOKazaTelneil KadyecTBa BOJBI: JKECTKOCTH, COJAEpKaHHs HeopraHmdeckmx mnpumecei. OTOop mpol. YcraHOBIECHHE
COOTBETCTBHS Ka4e€CTBA BOJIbI CAHUTAPHBIM HOPMaM.

[IpoBenenune aHanM30B NOYB;

[IpoBeneHue aHaIM30B METAJUIOB U CIJIABOB;

[IpoBenenune anann3za NpPOyKTOB OPraHUYECKOTO MTPOU3BOJICTBA;

[IpoBenenue ananu3a NpoayKTOB HEOPraHHMUECKOTO IPOU3BO/ICTBA;

OrneHka KayecTBa pe3yJIbTaToOB aHAIN3A.

Bcero 556
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3. YCJIOBUS PEAJIM3ALU TPOT'PAMMBI TIPO®PECCUOHAJIBHOT' O
MOAYJA

3.1. Jlas peanu3ainuu nporpamMMsl NpogeccunoHaIbHOT0 MOAYJIS MPETyCMOTPEHbI
cjleylolUe crenuaabHble MOMelleHus :

Jlaboparopust (UBMKO-XMMHUYECKUX METOJOB aHAM3a M TEXHUYECKUX CPEICTB
U3MEpEHUS

JlabopaTopHbIil CTON- TPUCTEHHBIHA

BriTsoxHOM miKad

JlaGopaTopHble CTOJBI — 7 HIT

Xumudeckas mocyaga 1mo roct 25336. Ilocyma u obOopymoBanume JaboOpaTOpPHBIE
CTEKJISTHHBIC. THITBI, OCHOBHBIE TApAMETPHI U pa3Mephbl

Pua-metp

Beckl ananutuueckue

Becsl Texnnueckue

[[ITaTuBBI METAIUITMYECKHE

DIIEKTPOTUIUTKHI

Konopumertp dotornekrpudeckuit KoHmeHTparuontbiii KOK ,2 mr

Pedpaxromerp UPD-454-EM, 2 mt

Pedppaxkromerp YPJI-1, 2 mt

MydenpHas eys , 2 T

CymibHbIN mKad

HNonomep ynuBepcanbHbiii DB-74

Ha6op apeomerpoB AOH-1, 2 it

JlaGopaTopus aHATUTHYECKOW XUMUU
[xadw! -5 mr

Jlaboparopusiii cTon (3 OCHOBHBIE)
JlaGopaTopHbIi CTOJI-TPUCTECHHBIN
Konopumertp dotosnekrpudeckuit KoHmeHTparontbiii KOK ,2 mr
Pedpaxromerp UPD-454-EM, 2 mit
Pedppaxkromerp YPJI-1, 2 mt
MydenpHas eys , 2 T
CymmibHbIN mKad

HNonomep yHuBepcanbHbiii DB-74
Ha6op apeomerpoB AOH-1, 2 it
Becst BCP-200r

Jlabopatopust TEXHUUECKOT0 aHaJIW3a U KOHTPOJIsSl POU3BO/ICTBRA:
OctpoBHbI€ CTOJHI -1

CTOJIbI YYE€HUYECKHUE -12 miT.

CTYJbs — 241T.,

CTOJI YUHUTEs, 10CKa

Jlabopatopust TEXHHUECKOT 0 aHalIM3a U HKOJIOTMYECKOT0 KOHTPOJIS

BrITspkHOM mIKad

JlabopaTopHble CTOJIbI

Xumuueckass mocyga mo roct 25336 «llocyma u oOopymoBaHue 1abopaTOpHEIE
CTeKJIsiHHbIC. THUIIbI, OCHOBHBIE TapaMEeTPhI U pa3Mepb»

HaGop apeomerpoB

Pua-meTp

38
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HNonomep-KOHIYKTOMETP

Amnmapart st pasronku Hedrenpoaykra -APHIT-2

Okctpakrop BIT 8000

Tepmocrar xuakoctaoit BT-P-01,bom6a Peiina

N3mepurens UHITH «Kpucramn SX-800

UK dypbe-criekrpomerp PCM 1201

[Tecuanas Gans, noBymka J{una-Crapka

Anmnapat AJisl ONpeIeSICHUs] TEMIIEPATYPhI pa3MITdeHus 1Mo KoJbiy U mapy - KNI
Anmnapar Jyist OnpeesieHHs] TEMIIEPATyPhl BCIBIIIKA B OTKPbITOM THTje TB-1
Anmnapat AJisl ONpeIeSICHUs] TEMIIEPATYPhI BCIIBIIIKU B 3aKpbITOM TUTIIE TB-2
Buckosumerp BY

[Tenetpometp AIl

Memanka ML-4, 2 .

Tepmocrar LT400

kad cymunpHbId , 2 T

Becrl VibraAJ-620CE, 2 it

DNEeKTPOIIUTKA

CrexgaHHBIN TepMocTaT U BUcKo3uMeTp BIDK-2

Onekrponeus IKIIC-10

Komnerotep

JlykTunomerp

Cxanep BENQ

Konuposanensiii annapar CanonC208

OcHanieHHble 6a3bl IPAKTHKH.

Peanmuzarust oOpa3oBaTebHOM MPOrpaMMbl TMPEAIoJIaraeT 00s3aTeIbHYI0 YYeOHYI0 H
NPOM3BOJCTBEHHYIO  NIPAaKTUKYy. Y4eOHas  NpaKTUKa  peaju3yercsi B MacCTEpPCKUX
npodeCCHOHAIBHONW 00pa30BaTeIbHONW OpraHu3allii, ¥ HUMEIOTCS B HAJIMYWUA OOOPYIOBaHUS,
UHCTPYMEHTHI, PACXOJHbIE MaTepHalbl, OOECICUMBAIONINE BBHIMOJIHEHHE BCEX BUAOB padoT,
onpeneneHubIx coaepkannem OI'OC CIIO, B Tom uncne o060pyn0BaHUS W MHCTPYMEHTHI (TN
UX aHaJOroB), MCIIOJb3yeMble NpHu mpoBeaeHun uemnuonatoB WorldSkills u ykazanubie B
WH(PpPaCTPYKTYypHBIX JHUCTaX KOHKypcHOW mokymenTtanuu WorldSkills mo xommnereHnuu:
JlaGopaTOopHBIi XUMUYECKHI aHAIIU3.

3.2 UudopMannoHHoe o0ecnieuyeHne pean3aliu MporpaMmbl

3.2.1. IleyaTHble U31aAHUSA:

1. AunekcannpoBa, O. A. Ananutnueckas Xxumus : B 2 kH. KH. 1. Xumuyeckue MeToasl
aHanu3a : yueOHuk u npaktukym g CIIO / 3. A. Anekcannposa, H. I'. lNaiinykosa. —
2-e u3., uctp. u gon. — Mocksa : FOpaiirt, 2015. — 551 ¢. — ISBN 978-5-9916-4665-9

2. AnekcannpoBa, J. A. AHanutrueckas xumus : B 2 kH. KH. 2. ®U3uko-xumMmuieckue
METO/Ibl aHaIM3a : yaeOHuK U npaktukym mis CI1O / O. A. Anekcannpora, H. T
laiinyxoBa. — 2-e u3g., ucnp. u gon. — Mocksa : FOpaiit, 2017. — 359 c. — ISBN 978-5-
534-04223-8

3. Amnanu3 3arpsA3HeHHOI BOJBI : mpakTuyeckoe pykoBojcTBo / FO.C. lpyros, A.A. PonuH.
- 2-e m31. — Mocksa : BUHOM. JI3, 2015. - 678 c.

4. Anamutuyeckas XuMus. XUMUYECKUE METObI aHanmm3a: y4ed. moc. / A. . XKeGenrtses,
A. K. XKepHocek u ap. - 2-e uzn., crep. — Mocksa : HUL[ UH®PA-M; Munck : HoBoe
3HaHue, 2014. - 542 c.

5. AnanuTtudeckas XuMus U GU3UKO-XUMHUYECKHe MeToabpl aHanmm3a. B2 1. T. 1. : yueOHuUK /
1O. M. I'my6okoB u 1p. ; mox pen. A. A. Umenko. — M. : Akanemus, 2012. - 352 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

AHanuTHdeckas XuMus 1 (PU3NKO-XUMHUECKue MeTo bl aHanu3a. B 2 1. T. 2. : yueOHUK /
H. B. AnoB u ap. ; nox pea. A. A. Umenko. — M. : Akagemus, 2012. - 416 c.
AnanuTtnyueckas XxuMus. Xpomarorpadudeckre METOIbl aHAIN3a : yueOHoe rocodue / A.
. XKebentses. — Mocksa : HULl Uudpa-M; Mu.: HoBoe 3nanue, 2013. - 206 c.
AntunoB, M. A. OneHka KadecTBa MOA3EMHBIX BOJ M METOJBI MX aHalW3a : yuyeOHOe
nocobue / M. A. Artunos, U.B. 3aukuna, H.A. be3nenexnnix. — Cankt [lerepOypr :
[Ipocnekt Hayxu, 2013. - 136 c.

bopucos, A. H. Aranutuueckast Xumusi. PacueTsl B KOJIMUECTBEHHOM aHAIIN3E | YICOHUK
u npaktukym uist CI1O /A. H. Bopucos, U. FO. Tuxomuposa. — 2-e u31., HCIIP. U JOTI. —
Mockaa : FOpaiit, 2017. — 118 c¢. — ISBN 978-5-534-00807-4

Bounkos, A. . CnipaBounuk no siaboparopHoit xumun / A. M.Bonkos, 1. M. XKapckuit. —
Mumnck : CoBpemennas mkona (bykmacrtep) Uatepnpeccepsuc, 2016. — 256 c.
laiinykoBa, b. M. TexHuka 1 TeXHOJIOTHUS JIAOOPATOPHBIX padoT : yueOHOoe mocodue. — 2-
e u3n., crep. — Cankr - [lerepOypr ; Mocksa ; Kpacunonap : Jlans, 2016. — 128 c.

Hpyros, 0. C. Ananu3 3arpsA3HEHHON MOYBBI M OMACHBIX OTXOJOB : IPAKTHYECKOE
pykoBoacteo / FO. C. Ilpyros, A. A. Poaun. - 3-e¢ u3n. (31.). — MockBa : BMUHOM.
JlaGopatopus 3Hanuii, 2013. - 469 c.: ui.

KebentseB, A. . Ananutudeckas xumus. I[lpaktukym : ydeOHoe mocobue / A. U.
KeoentsieB, A. K. Kepnocek, U. E. Tanyts. — Mocksa : HUI| UHOPA-M ; MuHCck :
Hosoe 3nanue, 2013. - 429 c.

Kapnos, H0. A. Meronsl npob6ootdopa u npodonoarorosku / 0. A. Kapnos, A. II.
CaBoctuH. - 2-¢ u3a. — MockBa : BUHOM : JlaGoparopus 3nanmii, 2015. - 243 c. —
(Meroabl B XUMHUN).

Kontponb kauectBa Bozwl : yueOnuk / JI. C. AnekceeB. - 4-¢ u3f., mepepad. u JOM. —
Mocksa : HUIT UH®PA-M, 2015. - 159 c.

Kpuctnan , I'. Ananmurnueckas xumust. B 2 1. T. 1/ T'. Kpuctnan ; nep. ¢ anri. — Mocksa
: BUHOM. JIab6oparopus 3nanwmii, 2013. — 623 c.

Kpuctuan, I'. Ananutudeckas xumus. B 2 1. T. 2 / I'. Kpucrtuan ; nep. ¢ aari. — Mocksa
: BUHOM. JIa6oparopus 3Hanuii, 2013. -504 c.

Jlecc, B. P. IIpakTtruueckoe pykoBOJACTBO aiis JabopaTtopun. CrieruanbHbie MeTObI / B.

P. Jlecc ; mon pen. U. I'. 3enkeBuya. - Cankr-IletepOypr : LIOIT "IIpodeccus", 2014. -
472 c.

Hosokmranosa, A.JI. Opranuueckasi, Ouonorunueckas u GU3KOJUTOUIHAS XUMUS :
npakTukyMm : yaeonoe mocodue mst CI1O / A. JI. HoBokmranoBa.— 2-€ U3/1., UCIIP. U JIOT.
— Mockaa : FOpaiit, 2017. — 222 c. — ISBN 978-5-534-03708-1
[TonkopeiToB, A. JI. AHamutndeckass Xumus. OKHCIUTEILHO-BOCCTAHOBUTEIHLHOE
tuTpoBanue : yuebnoe nocodue ans CIIO / A. JI. [loakopsrtos, JI. K. Heynauuna, C. A.
[tun. — Mocksa : FOpaiit, 2017. — 60 c. — ISBN 978-5-534-00111-2
IIycroBanosa, JI. M. ®U3UKO-XUMUYECKUE METObI UCCIEA0OBAHUS U TEXHUKA
nabopaTtopHbix padot / JI. M. IlycroBanosa. — PoctoB u/]l : ®ennkc, 2014. — 316 c.
Tpucdonosa, A. H. Ananutuyeckast Xumus : 1aOOpaTOpHBIN NPAaKTUKYyM : y4el. mocobue
/ A. H. Tpudonona, 1. B. MenbcuroBa. — Munck : Beimas mikosa, 2013. — 160 c.

Xumus Hedtu u raza: yuebHoe nocodue / B. JI. Ps6oB. - 2-e u3z., ucnp. u gon. — Mocksa
: I ®OPYM : HUL] UHD®PA-M, 2014. - 336 c.

3.2.2. DJIeKTPOHHBbIE U3aHUA (3JIEKTPOHHbIE PeCypchl)

1. Jlebenera M.M. Ananutuueckas XuUMHS U (QU3UKO-XUMHUYECKUE METOIBl aHAIIM3A:
yaeOHoe mocobue. Touka nocryma: http://window.edu.ru
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Amnanuz HedTu : npaBounuk / [I. I'. Cneiir, JI. I'. Hexamkuna, E. A. HoBukos. — CII0 :
[Tpodeccus, 2010. - 480 c.

AnanuTideckas XuMus 1 (pu3nKo-XxuMudeckue Metobl ananusa. B 2 1. T. 2/ mox pex. A.
A. Nmenko. — Mocksa : Akagemus, 2012. - 351 c.

BynatoB, M. MW. IlpakTHueckoe pyKOBOACTBO 1O (POTOKOJOPUMETPUUECKHM H
criekTpodoTomeTpuueckuM Metonam ananusa / M.U. bynaros, W. I1. Kanunakun /. — JI.:
Xumus, 1986. — 376 c.

Banosa (KombutoBa B.JI). ®usuko-xumMudeckue MeToabl aHayim3a: npaktukym / B. 1.
Banosa (Konsioa), JI. T. AGecanze. - MockBa : M3naTenscko-ToproBasi KOproparus
«JlamkoB u K°». 2012. - 224 c.

Bacunbes, B.I1. Ananmutnueckas xumus. B 2 kH. KH. 2. OU3HKO-XUMHYECKHE METOBI
aHanm3a : yaeOnuk / B.I1. Bacunbes. - 3-e uzn., crep. — Mocksa : [lpoda, 2007. — 384 c.
Bacunbes, B.I1. Ananutnueckas xumus: nabopatopsbiii nmpaktukym / B.I1. Bacumbes,
P.I1. Mopo3oga, JI.A. Kouepruna. — 3-e u3z., crep. — Mocksa : [Ipoda, 2006. — 414 c.
lonbGepr, K.A. BBemenune B razoByto xpomarorpadputo / K.A. Tomsbepr, M.C.
Burneprays.— Mocksa : Xumus, 1990. — 351 c.

3onotoB, 0. A. Mcropust 1 METOOIOTHSI aHATTUTUYECKON XUMUH : y4e0.1moco0. / FO. A.
3osioToB, B. U. Bepminnaun. - M: Akagemust, 2007. - 464 c.

Kapnos, H0. A. Meronsl npo6ootdopa u npodonoarorosku / FO. A. Kapnos, A. II.
CaBoctuH. - 2-¢ u3a. - M.: BUHOM. Jlabopartopus 3nanuii, 2012. - 243 c.

OcHoBbl aHanmutuueckot xumuu. B 2 kH. Ku. 1. / mox pen. FO.A. 3omnotoBa. — M.:
Bricmras mkoia, 2004. — 359 c.

OCHOBBI AHAIUTUYECKOW XUMHUHU : TPAKTHUECKOE PyKOBoiACTBO / mon pen. FO.A.
3omotoBa. — M.: Xumus, 2001. — 463 c.

OcHOBBI COBpeMEHHOTo snekTpoxumuueckoro anamuza / I[.K. Byanukos, B.H.
Maiictpenko, M.P. Bsacenes. — M.: Mup: bunom: JIaGoparopus 3nanmii, 2003. — 592 c.
Ot10, M. CoBpemenHble MeTobl aHanuTHUeckoi xumun. B 2 1. T. 1 / M. OTtT0; mep. ¢
HeM ; oA pea. A. B. 'apmama ;. - M. : Texnocdepa, M. 2006.- 416 c.

OneitnukoBa, O.H. Pa3paboTka MOIyIbHBIX POrpaMM, OCHOBAaHHBIX Ha KOMIETCHIUSX :
yueb6. mocobwe / O.H. OnmneitnukoBa, A.A. MypaBbeBa, HO.B. Kownosamosa, E.B.
CaprakoBa. — Mockga.: Anbda —M, 2005. — 160 c.
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4 KOHTPOJIb

n OIIEHKA PE3YJIBTATOB OCBOEHMAA
MMPOPECCHOHAJIBHOI'O MOJAYJIA

Kon ) |
HaNMMeHOBaHUe
npodeccuoHAIbH
pIX H  00IHX
KOMIIeTeHIU,
(¢opmupyembix B
paMKax MOIyJis

Kpurepum ouenkn

MeToabI OLIEHKH

OK 05 JemoHCTpUpyeT yMeHHe | DKCIepTHOe HAOI0ICHHE B
OK 06 0o0CITy’)KMBaTh ¥ JKCILTyaTHPOBAThH | MPOIECCe MPAKTUUECKUX U
OK 07 o0opyaoBaHue XMMHUKO- | 1a00paTOPHBIX 3aHATHH,
IIK 2.1 aHAJTMTUICCKUX JIA0OPATOPHIA; O1ieHKa pelIeHN i CUTYallMOHHBIX
JEMOHCTPHUPYET YMEHHE TOTOBUTH 3a/1a4, SKCIepTHAsI OI[eHKa
peareHThl U MaTepuabl, ayJIUTOPHON U
HEOOXOIUMBIC IS TPOBEICHUS BHEAYIMTOPHOUN pabOThI, 3aluTa
aHaIu3a; npakTUYecKuX (J1abopaTopHBIX)
JEMOHCTPHUPYET YMEHHUE MPOBOAMTH | pabOT, OIlEHKA BHIMIOTHCHHUS
KAUYeCTBCHHBIM W KOJIMYECTBEHHBINA | MPAKTUYECKOH (J1aOopaTOpHOM)
aHaIM3 HEOPTaHMYECKUX U | pabOTHI, OIIEHKA BHITIOJTHEHHUS
OpraHUYECKUX BEIIECTB | CAMOCTOATEIbHOM PaboThI
XUMHUYECKHUMH METO/IaMHU. - HaGnronenue u oieHka npu
MPOXOKIACHUH MTPOU3BOJICTBEHHOM
MPAKTUKA
- 3amuTa KypcoBoi paboThI
- TectupoBanue
- DK3aMeH
(kBaTMUKAIMOHHBIN)
OK 01 JleMoHCTpHpYyET 3HaHUS | DKCIIEPTHOE HAOJI0ICHNE B
OK 02 TEOPETUYECKHX OCHOB MpPoO00TOOpa | mpolecce MPaKTUUYECKUX U
OK 03 ¥ TTpOOOTIOITOTOBKHY; 1a00paTOPHBIX 3aHATHH,
OK 04 JEMOHCTPUPYET 3HaHus | OlLleHKa PelIeHU CUTYallMOHHBIX
[IK 2.2 Kiaccuukanum METOJIOB | 3a/1a4, SKCIIEPTHas OLICHKA
XUMHUYECKOTO aHaln3a, ayJIUTOPHON U
JIEMOHCTPUPYET 3HAHUA | BHEAYIUTOPHOM paboThI, 3aluTa

KJaccu(UKaMl METOAOB (PHU3UKO-
XMMHYECKOTO aHAIIN3a,;
JIEMOHCTPHUPYET 3HAHUS MOKa3aTesen
Ka4eCTBa METOANK KOJIMYECTBEHHOTO
XUMHUYECKOT'0 aHaJIN3a,;
JIEMOHCTPUPYET  3HAHUS  MPABUII
HKCILTyaTaIlH MOCY/IbI,
000pyIOBaHUs, UCIIOIB3YyEMOTO IS
BBITIOJIHEHUS aHAIIN3A;
JIEMOHCTPUPYET 3HAHUSA METOJOB
aHaJu3a BOJbI, TpEOOBaHUS K BOJIE;
JIEMOHCTPUPYET 3HAHUSA METOJOB
aHamu3a Ta30BBIX CMeECei; BHIBI
TOILINBA;

JEMOHCTPUPYET 3HAHUS METOJOB

NPaKTUYECKUX (J1a00paTOPHBIX)
paboT, OIeHKa BBITIOIHEHHS
NpaKTUYeCcKOH (JabopaTOpHOil)
paboTHI, OIICHKA BHIOJTHEHHS
CaMOCTOSITENIbHOM PabOTHI

- HabGmonenue u oreHka npu
POXO0XKICHUN TPOU3BOCTBEHHOM
HPaKTHKH

- 3amuTa KypcoBoi paboThI

- TectupoBanue

- DK3aMeH
(xBaM(hUKAITMOHHBIH )
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aHaJIM3a OPTaHMYECKUX IIPOITYKTOB;
JEMOHCTPUPYET 3HAHUS METOOB
aHaIM3a HEOPraHNYECKUX
IPOIYKTOB;

JIEMOHCTPUPYET 3HAHUS METOJOB
aHaJM3a METAJJIOB U CILIABOB;
JIEMOHCTPUPYET 3HAHUSA METOJOB
aHaiu3a Moys.;

JIEMOHCTPUPYET 3HAHUS METOJOB
aHaiM3a HE(PTENPOIYKTOB;
JIEMOHCTPUPYET 3HAaHHUSI OCHOBHBIX
METPOJIOTHUECKUX  XapaKTEPHCTUK
METOJIOB aHAIN3a; JEMOHCTPUPYET
3HaHUS  TPaBWJI  TPEACTaBICHUS
pe3ynbTaTa aHaIN3a;

JNEMOHCTPUPYET  3HAHUS  BHJIOB
MOTPEIIHOCTEM, METOJIOB
CTaTUCTHUYECKON 00pabOTKM JaHHBIX.

OK 05
OK 09
OK 10
IIK 2.3

JIEMOHCTPUPYET YMEHHE TPOBOJIUTH
00paboOTKy pe3yNbTaTOB aHalu3a B
T.4. C WCIIOJI30BAaHUEM allapaTHO-
IPOTPaMMHBIX KOMIIJICKCOB;
JIEMOHCTPUPYET YMEHHE ITPOBEICHHS
METPOJIOTMUECKOI 00paboTKH
pe3y/IbTaToOB aHAIN3A.

DKcrepTHOE HAOJI0/ICHNE B
npoliecce MPaKTHIECKUX U
1a00paTOPHBIX 3aHATHH,

OreHka pereHnii CUTYaIllMOHHBIX
3ajiay, SKCIIEPTHAs OLEHKa
ayIUTOPHOU U

BHEAYAUTOPHOU paboOThI, 3aIuTa
NPaKTUYECKUX (Ja00paTOPHBIX)
paboT, OLIEHKA BBIITOJIHEHMSI
NpaKTUYeCcKOH (JabopaTOpHOil)
paboTBhI, OLICHKA BBINOJIHEHUS
CaMOCTOSITENILHOM PabOThI

- Habmonenne u oreHka npu
IPOXO0XKJICHUN TPOU3BOJCTBEHHOM
IPAaKTUKH

- 3amuTa KypcoBoi paboThI

- TectupoBanue

- DK3aMeH

(kBaTM(PUKAIMOHHBIN)
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