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1. TACIIOPT PABOYEW TPOI' PAMMBI TIPO®ECCHUOHAJBHOI'O
MOAYJIA
IIM.01 TexHuka MOATOTOBKH XMMUYECKOH MOCY/Abl, IPUOOPOB U
JIa00pPATOPHOT0 000PYA0OBAHUSA

1.1. OO0aacTh NPpUMEHEHUs] POTPAMMbI

Pabouas mporpamma npodeccuoHaibHOr0 MoayJs (Hanee nporpamma [IM) —
SIBIISIETCS] 9aCThI0 OCHOBHOM MPOQeCCHOHATBHON 00pa30BaTeIbHOM MPOTrPaMMBI B
cootBeTcTBUH ¢ ®I'OC CIIO no mpodeccunu:

19.01.02. JIaGopaHT-3K0JI0T

B 4aCTH OCBOCHHSI OCHOBHOTO BUJa npodeccuoHanbHou AestenbHocTy (BIT/):
TexHuKa MOATOTOBKH XMMHUYECKOI NMOCYAbl, IPHOOPOB U JIA00PATOPHOTO
o0opyaoBaHust

U COOTBETCTBYIOLIUX MpodeccuoHabHbIX KommneTeniuit (I1K):

1. TIK 1.1 ITonb30BaThCs TaOOPATOPHOM MOCYI0M PA3IMYHOTO HA3HAYCHUS,
MBITh U CYIIUTh TIOCY/ly B COOTBETCTBUU C TPEOOBAHUSIMHU XUMHUYECKOTO
aHamn3a.

2. TIK 1.2 BeiOupats npuOopbl 1 000py10BaHUE [Tl TPOBEICHUS
aHaJIN30B.

3. IIK 1.3 TlogroraBnuBath Jyisl aHAIA3a MPUOOPHI U 000PYIOBAHKE

1.2. Heau u 3agaum MOIYJIsI - TPeOOBaHUS K Pe3yJIbTaTaM 0CBOEHUsI MOILYJIs

C uenpio OBIaCHUS YKa3aHHBIM BUJIOM TTPO(ECCHOHANIBHOM IS TEIbHOCTH U
COOTBETCTBYIOIUMH TTPO(PECCHOHATEHBIMU KOMITETCHIIUSIMU O0OYJArOITUICS B XOJIe
OCBOEHUS POPECCUOHATFHOTO MOIYJIS TOJDKEH:

HMeThb NMPAKTHYECKUI OTbIT:
— TOJB30BaHMS JAOOPATOPHOI MOCY 10 PA3TUYHOTO Ha3HAYCHUS;
— MBIThSI U CYIIKH ITOCYABI B COOTBETCTBHH C TPEOOBAHUSIMH XUMUICCKOTO
aHaIn3a;
— BbIOOpA TPUOOPOB U OOOPYIOBAHUS JIJIs1 TPOBEICHUS aHAIIU30B;
— TOJTOTOBKH JIJIsl aHAJIM3a MPUOOPOB U 000PYIOBAHMS,
— TIPOBEJEHUS OCHOBHBIX Ja0OPaTOPHBIX OIIEPaIIHiA

yMeThb:
— TOTOBHUTB PACTBOPHI I XUMUYECKOU OYUCTKU MOCYbI; MBITh XUMUYECKYIO

NOCYAY;

— oOpamarbcs ¢ J1abopaTOPHOU XUMHUECKOM TOCYIO0M;

— TMOJrOTaBJIMUBATh JAOOpATOPHOE 000PYIOBAHUE K MPOBEICHUIO aHAIN30B;
— T0JIb30BaThCs 1a0OPATOPHBIMU MPUOOPAMU U O00PYI0BAHUEM;



— BECTH y4eT Npod U peaKTUBOB,

— 00pamarbcsi ¢ XUMUYCCKUMU PEaKTHBAMH;

— BBINOJIHATH OCHOBHBIE JIAOOpATOPHBIE ONEPALIIN

3HATD:

— Ha3HAYCHUE U KIaCCH(PHUKAIINI0 XUMUICCKOM TTOCYIBI; TIPaBHiIa OOpaIcHHS,
XpaHEHHs, CYIIKH XUMHUYCCKOM IMOCY/IbI; TPaBUIa MBIThSI XUMHUYECKOM
IIOCY/IbI;

— MEXaHHYECKHE U XUMHUYECKHE METO bl OUNCTKH XUMHUYCCKOM MOCYIbL;
Ha3HAYCHHME U YCTPOMCTBO JIAOOPATOPHOTO 000PYAOBAHUS;

— mpaBuiia COOPKH JJA0OPATOPHBIX YCTAHOBOK IS aHAJIM30B U CHHTC30B;

— MpaBHJIa IOJITOTOBKHU K pab0Te OCHOBHOT'O M BCIIOMOTATEILHOTO
000pyI0BaHUS;

— TmpaBWIa oOpallleHus ¢ PpCaKTUBAMU M IIPAaBHJIA MX XPaHCHHS, CBOMCTBA
PCaKkTHUBOB;

— TEXHHUKY BBIIIOJIHEHNS OCHOBHBIX JJAOOPATOPHBIX ONepanuil

1.3. PexomeHayemMoe KOJUYECTBO YaCOB HA OCBOEHUE IPUMEPHOIi
nporpaMmbl Npo¢ecCHOHATIBLHOTO MOTYJISI:

Bcero-120 wacos, B TOM 4ucCII€:

MaKcUMaJbHOU y4eOHO# Harpy3ku obydaromierocs 120 yacoB, BKITIOYast:
00s13aTeIBHOM ayAIUTOPHOM yueOHOM Harpy3ku oOy4darorierocs 80 yacos;
CaMOCTOSATENbHOM paboThl 0Oy4varorierocs 40 yacos;

y4eOHOM 1 MPOU3BOACTBEHHOM NMpPaKTUKU-4acoB. 144 yaca.



2. PE3YJIBTATBI OCBOEHUSA NPO®PECCUOHAJIBHOI'O MOAYJIA

Pe3ynpTaTom ocBOEHUS MPOTrpaMMbl POoHeCCUOHATBHOTO MOJTYJIS SIBISIETCS
OBJIaJIeHHE O0OYYAIOIIMMUCS BUAOM ITpodeccruonanbHoi nearensHoct (BITJT)

IHoaroroBka XUMHU4YeCKOM MOCY/Abl, MPUOOPOB U JIA00PATOPHOI0
o0opynoBaHus, B ToM uncie npopeccuonanbabiMu (I1K) 1 o6mmumu (OK)

KOMIICTCHLIUAMU
Kon HaumenoBaHue pe3y/jibTaTa 00y4eHUs
K 1.1 [Tonb30BaThCs 1a00PATOPHOM MOCYAON Pa3IMYHOIO HA3HAYECHUS, MBITh U CY-
- [IMTH MTOCY/y B COOTBETCTBUU C TPEOOBAHUSIMU XHMHYECKOTO aHATTN3a
IK 1.2. Bri6upats npubopsl u 000py10BaHE s IPOBEICHUS aHAIN30B
[IK 1.3 [ToaroraBnuBaTh AJs aHaNK3a TPUOOPHI U 00OPYIOBaHUE
OK 1 [ToHMMATh CYHITHOCTH M COLMANIbHYIO 3HAUMMOCTh CBOEH Oyayieit
npodeccuu, MPOsIBIATH K HEW yCTONYMBBINA HHTEPEC
OK 2 OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, UCXO/IS U3 LI U CIIOCO00B
€¢ JIOCTHIKEHUS, ONPEICTICHHBIX PYKOBOTUTEIICM.
AHanu3upoBaTh pabouyro CUTYalUI0, TPUHUMAThH PELICHHS B CTAHAAPTHBIX U
OK3 HECTAH/IAPTHBIX CUTYAIHSIX U HECTH OTBETCTBEHHOCTh 32 PE3YJIbTATHI CBOCH
paboTHI.
OK 5 Hcnonk3oBaTh MHPOPMAIIMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH B
npohecCuOHATbHON JeSTENbHOCTH.
OK 6 PaGorate B komaH e, 3¢ ekTUBHO 00IIaThCs C KOJUIETaMH, PYKOBOJICTBOM,
KITUCHTaMU
OK 7 HcnonmHsATs BOMHCKYIO 00S3aHHOCTh, B TOM YHCIIE C TPUMEHEHUEM TOTy4YeH-
' HBIX TPO(ECCUOHATBHBIX 3HAHUH (IS FOHOIIEH).




3. CTPYKTYPA U ITPUMEPHOE COJAEP) KAHUE ITPO®PECCUOHAJIBHOI'O MOAYJIsI
3.1TemaTnyecknii mjiaH NpopeccHOHAILHOT0 MOILYJIsI

Koabi npodgeccu- HaumeHoBaHus pa3iesioB Mpo- Bcero yacoB | O0bemM BpeMeHH, OTBeIEHHbII HA OCBOEHHUE Ipakruka
OHAJILHBIX KOM- (deccuoHATBLHOrO MOAYJIsI MEKTUCHUILINHAPHOTO Kypca (KypcoB)
neTeHuu
Oos3aTeIbHast CamocrosiTeannas | Y4eOHasi, | IlpousBoacTsen
ayauTopHasi yueOHast padora 4acoB Hasl,
HAarpy3ka ody4yamwuerocsi| o0y4aromerocs, yacos
4acoB
Bcero, | B 1. u. 1a6opa-
yacoB |TOPHBbIE padoThI
U MPaKTH-
yecKHe 3aHs-
THS, 4YaCOB
1 2 3 4 5 6 7 8
IK 1.1. Paznen 1. OcBoeHne HABBIKOB
NK 1.4. NMOJATr0OTOBKH U MCMOJIL30BAHUS
XHMHYECKOM MOCYy/Ibl. MPOBEIeHNe 60 40 18 20 - ;
OCHOBHBIX J1a00PaTOPHBIX onepa-
111701
K 1.2. Pa3nen.2 HazHaveHue u ycTpoii-
MK 1.3. CTBO J1a00PAaTOPHOr0 000PyA0Ba-
Hus; [loaroroBka k padore 132 40 32 20 72 -
OCHOBHOI'0 M BCIIOMOTaTeJIbHOT0
o0opynoBaHust
IIpou3BoaCTBEeHHAS MPAKTUKA 72 72
4acoB
Bcero: 264 80 | 60 40 72 72




3.2.

Conep:xanune 00yueHus no npogeccuonaaibuomy moayJaro (ITM)

HaumenoBanue pa3jaesioB Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHblie U NPaKTHYeCKUe Oobnem yacon Yposens
npodeccHoHaILHOr0 MOLYJIst 3aHATHS, CAMOCTOATEIbHAsA Pa6oTa 00y JAI0IMMXCH, 0CBOCHMS
(ITM), MekIU CHUIVTHHAPHBIX
kypcoB (MJIK) u Ttem
1 2 3 4
Pazgen IIM 1.
OcBoeHHe HABBIKOB 60
TOJArOTOBKH U HCIIOJIL30BAHUS
XHMHUYECKOH MOCYAbI
MJIK.01.01.
Texnuka noaroToBKu
XHMHUYECKOH MOCyAblI,
npudopoB 1 JIadOPATOPHOIO
o0opynoBaHust
Tema 1.1. Coaep:xanue 10
OO6uue TpedoBanus K JlaGopaTopuu: Ha3HAUEHHUE, KiIaccuukanus, TpedoBanus.  [loxkapHas
CAHUTAPHO TEXHUYECKOMY 1| Gesomacnocrts nabopatopusix
o0opynoBanuIo JadopaTopun CaHuTapHO-TEXHHUECKOE 000py10BaHKE Ja0OpaTOPUM Ha3HAYCHHE, 2
BU/Ibl, XapaKTEepPUCTHKA, TpeOOBaHUsI, IpaBuiIa 0OpallieHus.
IIpakTHYecKHe 3aHATUS 8

2

Bonocha0xxenue. Bentmsuus nadopatopuu.

Ha3znaueHnwue, BU/bl, XapaKTepUCTUKA, TPEOOBaHUS, IPaBUIa OOpaIeHUs
["a30- u snexkTpocHab)keHrne TabopaTOpUU BHUJIbI, HA3HAYCHUE.
Ob6opynoBaHMe Ta30BOM U AJIEKTPOCETH: Ha3HAYCHHE, BUJIBI, YCTPOUCTBO,
TpeOOBaHUSI.

JlabopaTropHble 3aHATHS

(He npedycmompennt)

Tema 1.2.
JlabopaTopHasi mocyna

Conep:xkanue 10
1 JlaGopaTopHasi mocyia, Ha3HauYeHue, KiIacCu(UKaIus, yCTporuCcTBO,
mpaBuiia oOpareHus. DIeMeHTapHbIe CBEICHUS padoTe CO CTEKIIOM

I[pakTuyeckue 3aHATUS 8

CrekinsiHHas mocy/a ooiiero HazHaueHus. [locyna cnenuansHOTO
Ha3HAYCHUSI.
PaGora co crekiom (Tubka, oOpeska)




JlabopaTopHble 3aHATHA (He npedycmompenvi)

Tema 1.3. Conep:xanue 10

Crioco0bl OArOTOBKH NOCY AbI IIpaBua 6e3onacHoil paboTH B XUMHYECKOH 1abopaTtopuu. PadoTa ¢
K anamsy 1 | naGopaTOpHBIMU MIPUHAUICKHOCTSIMH U XUMUYECKOU MOCYO0M.
MeTo/1bl XMMUYECKON OUYMCTKHU MTOCY/IbI
IIpakTHyeckoe 3aHsATHE 8
2 \ [TpuroroBneHre pacTBOPOB IJIsi XUMHUUECKOM OUUCTKH MOCYIbI
JlabopaTopHblie 3aHATHSA (He npedycmompeHrul)
Tema 1.4. Conep:xkanue 10
OcHoBHBbIE J1a0OpaTOPHBIE [IpaBwmita 6e30macHOl padOTHl B XUMUYECKOU J1a00paTOpHH. Pabora
onepaunuu: HaA3HAYEHMHe, ¢ 1a0OpaTOPHBIMU IPUHAJUICKHOCTAMU U XUMUYECKOU MOCYOH.
MeTO/bl, CIIOCO0bI, TEXHUKA MepHble TUIUHIPHI, MEH3YPKH U IpYyTas MepHasi ocy/a.
NpOBe/IeHUsl, IPUMEHsIeMoe 1 | Mepusie ko651 1 ukHOMETpPHI [lunerku BropeTkn
o0opynoBaHue, 0€30IaCHOCTh W3mepenne TeMneparypsl U €€ peryjiupoBaHue
TpyAa [TonroroBka o6opynoBanus k padote PryTHble TEpMOMETpPBI
PeryimpoBanue temnepatypsl TepmocraTel Kprocratsl
IpakTuyeckue 3aHsITHUSI (He npedycmompenvt)
JlaGopaTopubie 3aHITUS 4

OO61ue TpeboBaHMsI K CAHUTAPHO-TEXHUYECKOMY 000pY10BaHUIO
nabopaTopuu. 3HAKOMCTBO C XUMUYECKOH MOCy 101 1 000py10BaHHEM.
DJeKTpUYecKue MITUTKH, TpyOdaThle 3JIeKTPOHATrpeBaTeIN 3aKPhITOTO
TUIa, KOJIO HarpeBaTesy U TOKOIPOBOIAIINE TNIEHKH DJIEKTPONeUn
["azoBble neun CymmibHble mKadbl. BoasHaeie 6anu
2 | CpencrBa 1 mpUGOPBI JUTS OXJTaKACHHS. BUIBI i HA3HAUYCHHE XONIO-
JTIIbHUKOB.

[Ipuemsl paboTsl B 1abopaTopuu * B3semmupanue. l3mepenne o0bemMoB.
N3menpueHne BEECTB, IPUTOTOBIIEHUE PACTBOPOB.
Pa36aBnenue pacTBopoB. [Iprembl HarpeBaHHs M OXJIAXKICHUSL.

BHeayauTopHas (caMOCTOsITe/IbHAs) ydeOHasi padoTa Npu U3y4eHUuH pasjesia 1. 20




TemaTnka JOMALIHHUX 3aJaHUKA
TexHuKa IpOBEICHUs OIIEPALMN B TPABUMETPUYECKOM aHAJIMU3E.
Onpenenenue Maccol cyibhaT-uoHa
CocrtaBuTh npaBuiia 6€30macHoN paboThl B XUMUYECKOH 1abopaTopuu (B KAPTUHKAX, B CHMBOJIAX)
HOJrOTOBKA COOOIIEHNUS 110 TEME MEpHas IIOCYa CMBICIIOBOE UTEHHE Iaparpada yueOHHKa, COCTaBICHHUE
rioccapus, MOArOTOBKA K JIAOOPAaTOpHOI paboTe TeMaTHKa BHEAYTUTOPHON CaMOCTOATEIbHOM paboThI

Y4yeOHasi npakTUKA
Buasbi pador:

(He npedycmompennt)

IIpousBoaCTBEHHAN NPAKTHKA
Buawbi pador:

(He npedycmompenvt)

Pa3nesn 2 Haznauenue u ycTpoiicTBo j1adopaTtopHoro odopyaoBanus; [loaroroBka k pa6ore 0CHOBHOT0 60
U BCIIOMOTaTe/IbHOT0 000PY/10BaHUsI
M/IK.01.01. TexHnka noAroTOBKH XUMHU4€CKOM MOCY/1bl, IPUOOPOB H JIA00PATOPHOIr0 000PY/A0BAHUS
Tema 2.1 Conepxanue 10
ObopynoBanue st 1 | OGopynosanue st ipo6 0T60pa CHIMYYNX BEIIECTB
npoo oroopa
IIpakTHYecKHe 3aHATUS 8

O6opynoBanue it TpoO 0TOOpa KUAKOCTEH

O6opynoBanue 1715t IpoO 0TOOpa razon

[TprOopb! KOHTPOJIS BO3AYyXa paboueit 30HbI

JlabopaTopHble 3aHATHSA

(He npedycmompeHul)

Tema 2.2 Conep:kanue 10
Knacenduxanus XUMHUUYECKHE (peaKkTHBbI U 00513aTeIbHOE 000PYI0BAaHUE CTAIIMOHAPHBIX
NpUOOPOB MO METOAM MOJY- 1| xummuecknx nabopatopuil.
YeHusi HpopManuu
onrtuyeckue: (CneKTpoGoToMeTpsl, (HOTOIIEKTPOKATOPUMETPHI,
2 | MOHOMETpHI);
ANEKTPOXUMUYECKUE (HOHOMETPBI, KOHAYKTOMETPBI, OJISIporpadbl
IMpakTHyeckue 3aHITHS 8

ITonroroBka k pabote kanopumerpa. OnpeneneHue TernaoBoro g gpexra
peaKiy HeuTpanu3aium

2 | MeTo/IbI OYHCTKH BEIECTB

CpaBHUTENBHBIN aHATN3 KAUeCTBa OT/JIEJICHUS OCa/IKa CEJU  MEHTaluen
U QUIBTPOBAHUEM




JlaGopaTopHble 3aHATHS

(He npedycmompeHrul)

Tema 2.3
IIpudopsl 11 KOHTPOJIsI
COCTOSIHUSI OKPY KAIO e

cpenbl

Conep:xanue

10

[TonroroBka k pabore kanopumerpa. OnpenencHue TeroBoro dhdexra

peakuuy HEUTpaau3anuu

MeTobl OUNCTKH BEIIECTB

CpaBHUTENBHBIN aHAJIU3 KayecTBa OT/AEIEHUS 0CaKa CEM MEHTaluel u
buIpTpOBaHNEM

IIpakTnyeckoe 3aHsiTHE

2 | IIpubopsl 1is vccae 0BaHUs COCTOSHUS ITOUBbI U TBEP/bIX BEIIECTB
N3yueHune HHCTPYKIMUU pabOThl IPUOOPOB:

CriekTpoMeTpsl, (IIyOpUMETPHI.

[Tpu6ops! st uamepenus. IKO-1M Jlozumerp JAPI'B-04 Jlo3umetp-
pagroMeTp _ _

O6opynoBaHue JUisl U3MEPEHUS 1lIymMa U BUOpaIuii

10

JlabopaTropHble 3aHATHSA

(He npedycmompetrvl)

Tema 2.4
IloaroroBka k padore
OCHOBHOI'0 H BCTIOMOTaTeJIbHO-
ro 000py10BaHus

Conep:xkanue

1 | OcHOBHBIC IPaBUIIA IOATOTOBKH K paboTe OCHOBHOT'O U BCIIOMOTI'a-
TEJIbHOTO0 000pyI0BaHUS

10

HpaKaneCKue 3AHATHA

2 | IlogroroBka k pabote npubopa «AHUOH» AJIst pabOTHI B peKUME
KOHJIYKTOMETpa, /Ul pabOThl B peKUMe HOHOMEpa

3 ITonroroBka k pabote nmpudopa pH-metpa Meiiler-Tole€o 802-PK

JlabopaTropHble 3aHATHSA

(He npedycmompennt)

JuddepeHupoBaHHbIN 3a4eT

2 yaca

BHeayautopHas (caMocTOsITe/IbHAs) yueOHasi padoTa Npu M3y4eHUH paszesia 2.

Cucremarndeckas npopa60TKa KOHCIICKTOB SaHHTHﬁ, y‘-IC6HOI71 U CIIEHHAIbHON TEXHUYECKOU JIATCPATYPhI (HO
BOIIPOCaM K naparpa(baM, riaBamM y‘-IC6HBIX HOCO6PII>1, COCTaBJICHHBIM HpeHO,Z[aBaTCJ'ICM)

O(bOpMJ'ICHI/IC na60paT0pH0 MMPaKTUYCCKUX pa60T, OTYETOB U MOArOTOBKA K MX 3ammuTe. Iloaroroska
COO6IHCHHﬁ u HpCSCHTaHHﬁ, PCKIIaMHBIX JIUCTOB, CocraBieHue CpaBHHTCHBHOﬁ T8.6J'II/II_IBI ((HpI/I60pBI
perucTpan aHaJIUTUYICCKOI'O CUTHAJIA».

30
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YueOHasi npaKkTHKA
Buasbi pador:
[IpaBuia 6e3omacHocTH MpHu padboTe ¢ 000pyI0BaHUEM
[ToaroToBKa XMMHUYECKOH MOCYIbI, IPUOOPOB U Ta00PATOPHOTO 0O0PYIOBAHHS

BrinonHeHue noAroToBUTENbHBIX PadOT MPH UCIIOIB30BAHUH, MBITHE U CYIIKH J1a00paTOPHOM MOCYAbI
Pa3IMYHOTO TUTIA

Br16op mpubopoB u 060pynoBaHus I TPOBEICHUS aHATN30B

[ToaroroBka mpuOOPOB 1 0OOOPYIOBAHUS JIISl TPOBEICHUS AHATTU30B

Benenue yyera npo0 1 peakTHBOB

[ToaroroBka CTEKISTHHBIX TPYOOK JJIs TAOOPATOPHBIX YCTAHOBOK (pe3Ka TPYOOK M MAJIOYEK, pacTIruBaHue,
crubaHue, 3aranBaHue).

[Toxbop mpoboK K XUMHUYECKHUX cocyliaM, cBepiieHue, oT:kuM. COopka mpubopoB 1o 3cku3am PadoTta ¢ anek-
TPOHArpeBaTeIbHBIMUA IPUOOPAMHU M TOPEITKAMHU.

Co6opxka nprubopoB i GUIBTPOBAHUS, TATPOBAHUS, TUCTHIUIALIUH, SKCTPArHPOBAHHUSI

72

Ipou3BoacTBEHHAS MPAKTHKA 12
Buabl pator:
3HAaKOMCTBO C TIPUOOpaAMH KOJIOTUYECKOTO KOHTPOJISI U XMMUYECKOTO aHAIN3a Ha Pa3JIMYHBIX MPEINPHUITUIX
(9KCKypcun)
Bcero 264




4.1.

4.2,

4. YCJOBUA PEAJIM3ALINNU TPOT'PAMMBI TPO®ECCHOHAJIBHOI'O

MOJYJS

Tpeb6oBaHUsA K MUHMMAJIbLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUuI0
JlaGopatopuss aHATUTHUYECKONW XUMHH. AYAMTOpHAsl JOCKA, aBTOMATH3UPOBAHHOE
paGouee Mecto mpemnojaBareis. Paboune mecta oOywaromiuxcs, oOOpyIOBaHHBIC
CTOJJAMU OCTPOBHBIMHU J1a0OPaTOPHBIMM XHMHYECKMMH C TyMOamu, TaOypeTamu
71a00paTOPHBIMU KPYTIbIMU. BeITskHBIE mKadpl. CTOM BECOBOM C TEXHUYECKUMHU
Becamu. Moiiku xumuyeckue. YueOHas YCTaHOBKa JUIsl MPOBEACHUS aHAIU30B
mpoliiecca CeIMMEHTaIMY, yuyeOHasi yCTaHOBKa JIJIsl IPOBEJICHUS aHAJIU30B Ipoliecca
JUCTWUIALIMA M PEeKTU(UKAIMK, yuyeOHash yCTaHOBKA MJisi MPOBEIACHUS aHaJIU30B
npoliecca dKcTpakiuu. JlaboparopHoe obopyaoBaHuE U TPUOOPHI: MUKPOCKOIIBI;
xpoMmartorpad; KOJOpUMETP; pePpakTOMETp; BUCKO3UMETP; aHATUTHUYECKHE BECHI;
BOJAsHAsE OaHsl; IIMATENW; INTATUBBI JUJII TMPOOHMPOK, IITATUBBI >KEJIE3HBIC
YHUBEPCAJIbHBIC; TUTENbHbIC HIMMLBL, (DUIBTpOBaNbHAs Oymara; Jaep:KaTesld is
npoOupok; dapdopoBasi mocyna; HabOp CTEKISIHHOW MOCYJbI; anTeyka ¢ HabopoM
CPEACTB ISl OKa3aHUs MEPBOM MEIUIMHCKOM TmoMomu. KOMIUIEKT MeToaukK
71a00paTOPHBIX AHAIM30B, KOMIUIEKT y4€OHO-HATJISTHBIX TOCOOUH.

NudpopmanuonHoe odecnnevyenne 00y4eHust

IlepeyeHns pekoMeHayeMbIX Y4eOHbIX M3AaHul, UHTEepHET-pecypcos,

AOMOJHUTEIbHOM JTUTEPATYPbI

OcHoBHas nuTeparypa:

Anexcanoposa, 3. A. AHamuthdeckas xXuMus B 2 KHurax. Kuaura 1.
XUMHYECKHE METONbl aHainu3a : Y4YeOHUK U TMPAKTUKYM JJIsi CPEIHETro
poheCCHOHAIBHOTO obpazoBaHus / 0. A. Anekcanaposa,
H. T'. TaiinykoBa. — 3-e u3., uchp. u gorn. — Mocksa : M3gatensctBo FOpaiiT,
2023. — 533 c. — (Ilpodeccuonanbroe obpazopanue). — ISBN 978-5-534-
10489-9. — Tekcr : anexkTpoHHbI // ObpazoBarenbHas miatdopma FHOpailt
[catit]. — URL.: https://www.urait.ru/bcode/511621

Kysneyos, JI. M. DKonoruyeckue OCHOBBI MPUPOJOIOJIB3OBAHUS | YUEOHUK
st cpenHero  mpodeccuoHanbHoro  obpaszoBanusa /  JI. M. Ky3Henos,

A.IO. IImbikoB ;  mox  penmakumer  B. E. Kypoukmna. —  Mocksa :
N3natensctBo  FOpaiiT, 2023.—  304c.—  (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-05803-1. — Tekct : »aeKTpOHHBIN //
OO0pazoBaTenbpHas matgopma Opaiit [caiiT]. —

URL: https://www.urait.ru/bcode/515354

Hoeokwanosa, A. JI. buoxumus njs TexHonoros. B 2 4. Yacte 1 : yueOHHK 1
MPAKTUKYM LTSI CPEIIHETO PO eCCUOHAIBHOTO obpazoBanus /
A. JI. HoBokmianoBa. — 2-¢ usn., ucnp. — Mocksa : U3marensctBo FOpaiiT,
2023. — 211 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
10322-9. — Texkcr : anexkTponHbIi // ObpazoBarenbHas miatdhopma FOpaitt
[catiT]. — URL.: https://www.urait.ru/bcode/517748

Hoeokwanosa, A. JI. buoxumus ajisi TeXHOJIOToB B 2 4. YacTh 2 : yueOHUK U
MPaKTUKYM LTSt CpEIIHETO po(ecCuOHANBEHOTO obpazoBanwus /



https://www.urait.ru/bcode/511621
https://www.urait.ru/bcode/515354
https://www.urait.ru/bcode/517748

A. JI. HoBokmianoBa. — 2-¢ u3jf., ucnp. — Mocksa : M3narensctBo FOpaiiT,
2023. — 302 c. — (IlpodeccuonanbHoe obOpazoanue). — ISBN 978-5-534-
10325-0. — Tekct : snexkTponHblid // O0pazoBarenbHas 1miatdopma HOpailt
[caliT].

Huxumuna, H.I. O0mas u Heopranudeckas xumus. B 2 4. Yactp 1.
Teopernyeckue OCHOBBI : YYEOHMK M  MPAKTUKYM JUJII  CPEIIHEro
npodeccuonansaoro oopazoanusi / H. I'. Hukutuna, B. . ['peGenbpkoBa. —
2-¢ m3a., nepepad. u monm. — Mocksa : UMzmatensctBo FOpaiit, 2023. —
211 c. — (IlpodeccunonansHoe oopazoBanue). — ISBN 978-5-534-03676-3. —
Texkcr : snextponHsiid / Ob6pazoBatenbHas miatgopma FOpait [caiiT]. —
URL: https://www.urait.ru/bcode/514849

Huxumuna, H. I O6mas 1 Heopranudeckast xumusi B 2 4. Yacte 2. Xumus
AJIIEMEHTOB : yYE€OHUK U TMPAKTHKYyM JUIsl CpeAHero mnpodecCruOHaIbHOTO
obpazoranus / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3a., nepepad. u
JIOIl. — MockBa : WUz nparenncTBO IOpaiir, 2023. — 322 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03677-0. — Tekcr :
MekTpoHHbI //  OOpasoBarenpHas miatdopma FOpailt [caliT]. —
URL: https://www.urait.ru/bcode/514850

Janunos-/lanunvan, B. M. DKomorus : y4eOHUK M MPAKTUKYM JJI CPETHETO
npodeccronanpHoro oopazopanus / H. H. Mutuna, b. M. ManaiieHkoB ; o
penakueit B. 1. lanunosa-Jlannnbeana. — Mocksa : M3matensctBo FOpaiiT,
2023. — 363 c¢. — (IIpodeccronanpHoe obpa3zoBanue). — ISBN 978-5-9916-
9826-9. — Texkct : anmektponHbiii / ObpaszoBarenbHas 1iardgopma HOpaitt
[caliT].

JlononHuTenbHasd JIUTEpATypa:

Inunxka, H.JI O6mas xumus B 2 1. Tom 1: y4eOHUK IS CpPEIHETO
npodeccuoHanbHoro  oopaszoBanusi/ H.JI. I'muaka; mom  pemakuueit
B. A. TlonkoBa, A. B. ba6koBa. — 20-¢ u3n., mepepab. u momn. — Mockaa :
M3natensctBo  IOpaiiT, 2023.—  349c.—  (IlpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-9916-9672-2. — TekcT : 21IeKTpOHHBIN //
Oo6pazoBatenbHas miatdopma FOpait [caifr].

Kapakean, B. 1. Opranuzaiusi 0€30MacCHOCTH B YPE3BBIYANHBIX CUTYaAIIUSX :
yueOHOEe TocoOmMe Juis  cpeaHero mpodecCHOoHalbHOro  oOpa3zoBaHus /

B. 1. Kapakesn, W. M. Hukynuna. — MockBa: W3parensctBo FOpaiir,
2023. — 120 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
09151-9. — Tekcr : snekTpoHHBIN // Obpa3oBarenbHas miatdopma FOpaiit

[catit]. — URL.: https://www.urait.ru/bcode/512046

Mapwunun, A. B. Tlpupoiononb30BaHuE: peCypCOBEICHHE : ydeOHOEe mocooue
UIsi cpenHero mpodeccuoHaabHOoro obpaszoBanusi / A. B. Mapmmana. — 2-e
u3., nepepad. u gomn. — Mocksa : M3gatensctBo HOpaiit, 2022, — 126 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-12421-7. — Tekcr :
aneKTpoHHBIH // O0pa3oBaTenbHas miatdGopma FOpaiT [caifr].

Pocun, Y. B. Xumus. YueOHUK U 3aJJa4HUK : JJISI CPETHETO
npodeccuonanbHoro oopazopanus / M. B. Pocun, JI. JI. TomuHa,

C. H. ConoBreB. — Mockaa : M3narensctBo IOpaiit, 2023. — 420 ¢. —
(ITpodheccuonansHoe ooOpazoanue). — ISBN 978-5-9916-6011-2. — TekcrT :
aNeKTpoHHBIN // OOpa3oBatenbHas miargopma KOpaiit [caliT]. —

URL.: https://www.urait.ru/bcode/512022
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4.3. OOuue TpeOOBAHUSA K OPraHU3aIUN 00Pa30BaTEJIbHOIO NpoIecca

B mnpomecce oOyuenus IIM.01 ocoboe BHHMMaHHWE ClEAyeT YACHIATh PAa3BUTHIO
HABBIKOB OOpaiieHuss ¢ jJabopaTopHbIM oOopynoBaHueM. [laHHBIH MOIYNb SIBISETCS
OCHOBOTOJIAraloIuM JJIsl Pa3BUTHS MPOPECCHOHATBHBIX KOMITETEHIINI 00yJaromuxcs, OH
IpEIIIECTBYET U3YUCHHIO ApYyTrux Moaynei. Ha 3HaHusAX M yMEHMsSIX, 3aJI0)KEHHBIX NPU
U3YyYEHUHU JAHHOTO MOIyJIsl OyAeT 0a3upoBaThes JalbHENIee 00ydeHe

HaBbiky 110 OArOTOBKE MOCY/IbI 1 YMEHUS PallMOHAIBHOTO MCIOJIBb30BaHUs MOCY/IbI
IIPU BBIMOJIHEHUH JTA0OPATOPHBIX OMEpaluidi 00yJarouecs MoIy4aroT Ha J1aOopaTOPHBIX
U MPAKTUYECKUX 3aHATHUSX, & HABBIKM MOATOTOBKU MPUOOPOB aHATUTUYECKOTO KOHTPOJIS
0TpabaThIBAIOTCS HA Y4eOHO MpaKTUKE.

[Iporpamma  HpOECCHOHAIBHOTO  MOJYJA  JIOJDKHA  OOecreyuBaTbcsd — y4eOHO-
METOJMYECKON TOKYMEHTALUEN U JOCTYIIOM Ka)KJ0ro oOydaromerocs K 6a3aM JTaHHBIX U
oubnroreuynsM poHaaM. Bo BpeMs caMOCTOATEIbHON TOATOTOBKH 00YUaOLUMCS JOJDKEH
ObITh 00€creyeH JOCTyl K COBPEMEHHBIM Npo(eCcCHOHANbHBIM 0a3aM JaHHBIX U
UH(POPMaIMOHHBIM pecypcaM ceTh MHTepHeT.

4.4, KaapoBoe odecniedeHre 00pa3oBaTeIbHOIO NMpoiecca

TpeOoBaHusi K KBAJIH(PUKANUM NeJATOTMYECKUX (MHKEHEPHO-IeIaroru4ecKux)
KaJpoB.

Peammzanms TITKPC obecnieunBaercs: meaarorndecKuMy KajpamMu, UMEIOIITUMHU CpeTHee
npodecCHOHAIbHOE WM BhICIIee  oOpa3oBaHWE, COOTBETCTBYIOIIEE  MPODIITIO
npenojgaBaeMou TUCIUIUIUHBI (MOJTYJIS).

MacTtepa npou3BOACTBEHHOr0 00y4eHUs AOJKHBI UMETh Ha 1 - 2 pa3psna no npodeccuu
pabouero Bbeimie, uem npeaycmorpeno DI'OC CIIO pans BbITYCKHUKOB.  OmbIT
JEATEeIbBHOCTH B OpPraHU3alUsX COOTBETCTBYIOIIEH MpodecCHoHAIBHON chephl SABISETCS
00s13aTeNIbHBIM ~ JIJI1  TIperojaBaTelieid, OTBEUANOIIMX 3a OCBOCHHE OOYyYaroIIUMCS
po¢heCCHOHAILHOTO YU4eOHOT0 ITUKJIA, 3TH IIPET01aBaTe TN K MacTepa IPOU3BOICTBEHHOTO
00y4eHHS TIOJIYHArOT JOTOJIHUTEIBHOE MPOPECCHOHAIBHOE 00pa30BaHKe IO MPOTpaMMaM
MOBBIINIEHUS KBAIM(UKAIIMKU, B TOM Yuclie B (OpME CTOKUPOBKH B MPOPUIBHBIX
opraHuzanusx He pexe 1 pa3za B 3 roja.



5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS TIPO®ECCHO-
HAJBHOT'O MOJAYJIS (BUJIA MIPO®ECCUOHAJIBHOMN AEATEJLHO-

CTH)

Pe3yabTarsl
(ocBoeHHbIEe TpodeccHo-
HaJIbHbIE€ KOMIIETEHI[UM)

OcHOBHbBIE MOKA3AaTEIH OILICHKU pe3yJibTaTa

DopMbI U METOBI
KOHTPOJISAA M OIleHKHU

[TK.1.1 ITonw30BaTbCst
nabopaTtopHO# mocyou
Pa3TMYHOTO HA3HAYCHUS,
MBITh U CYIIUTH ITOCYy B
COOTBETCTBUH C
TpeOOBaHUSIMU
XUMHYECKOTO aHaIH3a

PanponaneHoe HcIo/Ib30BaHKE J1aA0OPaTOPHOM
IIOCY 1Bl

OuncTKa 1 BBICYIIMBAHKUE MTOCYbI COIIACHO
TpeOOBAaHUAM XMMHMYECKOIO aHaIN3a
TO4YHOCTB ¥ aKKYpaTHOCTb IIPUTOTOBJICHHUS
PacTBOPOB JUISl MBIThS IOCY/IbI C COOIO/ICHU-
em npasuit bK

[1K.1.2 BeiOupars
npubopsI 1 000pyI0BaHNE
TUISL IPOBEICHUS aHAJTU30B
BEIONHATE OCHOBHEBIE
nabopaTopHbIe onepanuu

O060CHOBaHHBIN BBIOOP TEXHOJIOTUYECKOTO
000pyI0BaHUS U HHCTPYMEHTAPUS COIIACHO
IIOCTaBJIEHHOM 3aj1aue

CootBercTBHE BBIOOpA ITOCYbI TEXHOJIOTUYE-
ckuM TpedoBanusm (I'OCTy)

DKcrepTHas Ol[eHKa
BBITTOJTHEHUS
71a00paTOPHBIX U
MPAKTUYECKHX pa-
00T. Pe3ynbrarhl
YCTHOT'O OIpOCa,
TECTHUPOBAHUS,
MUCBMEHHBIX J10-
MaIllHUX 3aJaHuH,
pe3yIbTaTUBHOCTh
BBITIOJTHEHUS 3a/1a-
HUH, ONpeeNIeHHbIX
K CaMOCTOSITEIbHOMN
pabote

I1K.1.3 IToarorasnuBarte
U1 aHaJIM3a NpuOopsl U
00opyI0BaHUE.
BEITOIHATE XUMHUYECKHI
aHam3

TouyHOCTP U MPaBUIBLHOCTD MOJATOTOBKHU K pa-
6ote mpubopoB u obopynoBanus [loaroroBka
poOBI K aHAIKU3Y U TIPOBEJICHHE
MHCTPYMEHTAJILHOTO aHaJIN3a MPEAI0KEHHOTO
o0pasiia ¢ yueToM ero CBOMCTB 1 TpeboBa-
HusiM ['OCT u Canllun

Habmronenue u
OILIEHKA BBIITIOJIHE-
Hus paboT 1o
yueOHOM U Tpou3-
BOJICTBEHHOI
MPAKTUKH




Pe3yabTaThl (0OCBOEHHBIE
o01ue KOMIeTEeHIUN)

OcHOBHbBIE MOKA3ATEIH OLCHKHU pe3yJbTaTa

DopMBbI U METOABI
KOHTPOJISI K OLleHKH

OK1.Ilonumars CymHocTs u
COLIMAJIbHYIO 3HAYUMOCTb
cBoelt Oynymieit npodeccun,
IIPOSIBIIATH K HEU
YCTONYUBBIA UHTEPEC

- IGMOHCTpALMs UHTEpeca K Oyay1ei mpo-
beccun

Hao0mronenue u
OLICHKA BBINOJIHEHHUS
PAKTHYCCKHX

3agaHuii Bo Bpems Y11

OK2.0prann3oBbIBaTh
COOCTBEHHYIO JESATEIHHOCTbD,
WCXOJIS U3 1IeITU U CIIOCO00B
€e TIOCTHKCHUS,
OTIPEIEIICHHBIX PYKOBOJIH-
TENeM

- BEIOOp M MPHMEHEHHE METO0B U CIIOCOO0B
peeHus NpoQecCuOoHaNbHbIX 3a/1a4 B 001aCTH
M0JIb30BaHUA J1a00PaTOPHOI MOCYI0M pa3iIny-
HOT'O Ha3HAUCHUS;

MBITbSI U CYIIKH ITOCY/Ibl B COOTBETCTBHH C Tpe-
OOBaHUSMHU XMMHUYECKOTO aHaIn3a; BEIOOpA
puOOpPOB U 000PYAOBAHUS IS POBECHUS
AHAJIM30B;

MOATOTOBKH JJIsI aHAIN3a TPUOOPOB U 000PYI0-
BaHMUS,

oreHka 3(pPEeKTUBHOCTH M Ka4eCTBA BBITIOJIHE-
HUS pabOThI;

Onenka 3 QeKTHBA

HOCTH MW  KadCCTBA

BBITIOJTHCHU A Pas3-

JTUYHBIX pabOT

OK3. AnanusupoBaTs pa-
00YyI0 CUTYAIIHIO, OCY-
LIECTBIIATh TEKYIIMN U
WUTOTOBBIN KOHTPOJIb, OLIEHKY
1 KOPPEKIMIO COOCTBEHHOM
nearenbHOCTU. Hectn
OTBETCTBEHHOCTD 32
pe3yabTaTe CBOM paboTHI.

pelleHre CTaHIaPTHBIX U HECTAHIAPTHBIX
po¢eCCHOHANIBHBIX 33/1a4 B 00J1aCTH BBIOOpA
puOOPOB ¥ 000PYAOBAHUS ISl POBEICHUS
AHAJIM30B;

- IOATOTOBKH JUIsl aHaIu3a IPUOOPOB U 000py-
JIOBaHUS;

oreHka A(h(PEKTUBHOCTH M KAUECTBA BBITIOJIHE-
HUS,

OneHka
HOCTHU

3¢ dexTrB
U KavecTBa
BBITIOJTHCHUSI  MPaK-

TUYECKHUX paboT

OK4. OcymecTBisTh MOUCK
uH(popmalu, HEOOXO0IUMOM

- 9(¢QdeKTUBHBII MOUCK HEOOXOIUMOMN HH-
dbopmarmu;

HaOmronenue u

OIICHKAa BbIIIOJIHCHUS

ISt 3(QQEKTUBHOIO| - HCHOIH30BAHNE PA3IUIHBIX HCTOYHUKOB, PAaKTUYECKUX
BBITIOJTHEHUS npodeccuo-| BKITIOYAst IEKTPOHHBIC 3aJaHUN
HaJIbHBIX 3a]1a4
OKS. lcnonp3oBaTh Hcnons3zoBanue THTEpHET-PECYPCOB B ITPO- Habmonenue i1
UH()OPMAIIMOHHO- (beccroHaTbHOMN 1EATEIbHOCTH. OLICHKA HCII0JIb30
KOMMYHHKAIMOHHBIE TEX- BaHus M-pecypcoB Ha
HOJIOTHH B IIpodeccuo- 3aHATUSAX ~ yueOHoM
HaJIbHOM JI€ATEIbHOCTH PaKTHKH
OK6 PaGorars B KOWLICKTHEE ~ B3aMMO/eiicTBre ¢ oOydaromumucs, npeno-  |HaOmronenue u
W B KoMamze, ShbexTHEHO JlaBaTesIMM U MacTepaMu B X0J1e 00y4eHus OlleHKa paboThl B
o0maTeCsi € KOJIJIeTaMu, KOJLICKTHBC, e
PYKOBOJCTBOM, KJIMEHTaMHU. CTUPOBAaHUE,  CaMO-
OK 7.McnonHsATh BOMHCKYIO OneHka BHEYpOU-
00513aHHOCTh, B TOM YHCJIE C HOM CIIOPTUBHOU
IIPUMEHEHUEM IIOJYYEHHBIX | Y4aCTHE B CIOPTUBHBIX MEPOIPUITHSIX; JESITENbHOCTH;
npo¢ecCHOHATBHBIX 3HAHUH | YPOBEHb (PM3UUECKOM MOJATOTOBKHU; 3aHSTHUS B Peanuszanus npo-
CIIOPTUBHBIX CEKLUAX (eccuoHaTbHBIX

HAaBBIKOB B IIEPUOT

cIry>k0bI B psiax PA




OreHKa HHIUBUIYAIbHBIX 00pa30BaTEIbHBIX JOCTHKCHHMA IO Pe3y/IbTaTaM TEKYIIEro
¥ UTOTOBOT'O KOHTPOJISI TPOU3BOIUTCS B COOTBETCTBHH C YHUBEPCAIBHOM IIIKAJION
(Tabmura).

IIpoueHT pe3yibTATUBHOCTH KavecTBeHHas OlleHKA HHAMBUAYAJbHBIX
(MpaBWJILHBIX OTBETOB) 00pa30BaTeIbHBIX TOCTHKEHU
Oat (OTMETKA) BepOAIbHBIN aHAIOT
90~+100 5} OTJINYHO
80+89 4 XOpPOIIIO
70+79 3 YIOBJIETBOPUTEIHLHO
menee 70 2 YIIOBJIETBOPUTEIHHO

Ha »Tamne HpOMC)KyTO‘-IHOﬁ aTTeCrTauu 1o MEANaHC Ka4YCCTBCHHBIX OLICHOK
WHINBUAYaJIbHbBIX O6paBOBaTCJ'IBHLIX I[OCTI/I)KCHI/Iﬁ SKSaMeHaHHOHHOﬁ KOMUCCHEH
OIIPCACIIAACTCA HHTCI'pAJIbHAA OICHKA OCBOCHHBIX O6y‘-IaIOHlI/IMI/IC5I HpO(bGCCI/IOHaJILHBIX
)51 O6HH/IX KOMHGTGHI_[I/H?I KaK pC3yJIbTAaTOB OCBOCHUA HpO(l)CCCI/IOHaJIBHOFO MOIYJIA.






