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1. O0mas xapakTepucTHKA 00pa30BaTeJIbHOM NPOTrPAMMBI

1.1. Iean peanusanuu o06pa3oBaTeIbHOI NMPOrPaMMbl

[lens mporpammbl — mpodeccruoOHATbHAS MOATOTOBKA O0YYaIOMUXCS
MAOY COLI Ne 167 o npoeccun «JIabopaHT XMMHUUECKOTO aHATH3a.

OCHOBHBIMH 3a7]a4aMH TIPOTPAMMBI SIBIISTFOTCS:

-hbopMupoBaHrEe y OOy4arOIUXCSd COBOKYIMMTHOCTH 3HAHWM M YMEHUH,
HEOOXOAMMBIX [IJI1 OCYIIECTBIICHUS TPYIAOBBIX IEUCTBHA W TPYIOBBIX
bynkiuit o npodeccun «JlabopaHT XUMHUUECKOTO aHAIIM3a;

-pa3BUTHE Y 00YUYAIOIINXCS MOTUBUPYEMOM MOTPEOHOCTH B OJYYCHUHN
BOCTpeOOBaHHOM mpodeccur, B OpraHU3alldd CaMO3aHATOCTH Ha PBHIHKE
TpyJa;

-OKa3aHue OO0YyYalolUMCsl MPAKTUKO-OPUEHTUPOBAHHOM MOMOIIN B
npodeccoHaTbHOM CaMOOTPEEICHIUN, B BBIOOpPE MYTH MPOJOJKEHUS
npodeccruoHanbsHOTO 00pa30BaHMUS.

OO0yuaromuMcsi, YCTIEIHO CIaBIIMM KBATM(DUKAITMOHHBINA IK3aMeH 10
pe3yabTaraMm MnpodecCuoHaIbHOTO OOYYEeHHUs, BBIJACTCS CBUIETEIHLCTBO
yCTaHOBJIEHHOTO o0pa3ia. O0yyaroiuecs, He cAaBIIMe KBaTU(DUKAIIMOHHBIN
HK3aMEH, OJyUJaloT CIIPABKy YCTAHOBICHHOTO 00pasiia.

Bung oskxonomumueckoi gesrenbHoctd (kog OKBOJM) 20.14 —
OGecrieuenue 1a00paTOPHOTO KOHTPOJIS KUJIKUX, TA3000pa3HbIX U TBEPIBIX
BEIIIECTB U MAaTEPUAJIOB B XUMHUUYECKOU MTPOMBIITICHHOCTH

B ydueOHOM mporiecce UCIIONIb3YEeTCs MaTepUaibHO-TEXHUYEeCcKas 0a3a u
kaaposbie pecypcsl MAOY COII Ne 167.

1.2. HopmaruBHO-IpaBOBasi 0CHOBA Pa3padoTKH
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

HopmaTtuBHO-1paBOBYI0 OCHOBY pa3pabOTKu 00pa30BaTEIHHONU MPOTPAMMBI

COCTaBJIAIOT.

@®enepanbHblii 3akoH oT 29.12.2012 r. N 273-®3 «O6 o0pa3oBaHuu B

Poccuiickon @enepaunmy;

[Ipukaz Munobpuayku Poccum ot 02.07.2013 1. N 513 «O6

yrBepknenun [lepeuns mpodeccuii pabodmx, JOMKHOCTEH CIy>Kalux, IO
KOTOPBIM OCYIIECTBIISETCS TPo(eccrHoHambHOe 00yUeHUEeY;

[Ipodeccuonanbhbiii crangapt no npodeccun «JIabopaHT XUMUYECKOTO
ananuza» (yrtBepxknaeH IIpukazom MuHHCTEpCTBA TpyJa W COLHUAIBLHOU
3amuThl Poccuiickoit @enepanuu ot 8 vtons 2021 r. Ne377H.



1.3. IlepeyeHb cOKpalleHUil, HCIIOJIb3YEMbIX B TEKCTE:

ETKC — Enusbpiii TapudHO-KBAIM(PUKAITMOHHBIM CHpPaBOYHUK paboOT U
npodeccuii pabodymnx

[1K — mpodeccronanbHble KOMIETEHIUY;
ITH — npodeccroHallbHbIE HABBIKU

OII — obmenpodeccuoHaIbHBIN UK,

IT — mpodeccronanbHbIN 1TUKT,

IIM — nipodeccroHaNbHBIA MOTYJIb;

MK — MexIuCIUIIITMHAPHBIN

KypC; KD —
KBaJIM(PUKALIMOHHBIN 3K3aMEH.

1.4. Ilnanupyemblie pe3yabTaTbl 00y4eHHUS

Pe3ynbrarhl 0CBOGHHSI 00pa30BaTEIbHON MPOTPaMMBbl OIPENETICHbl Ha
OocHOBe TpeOoBanuii EnuHoro Ttapu@Ho-KBanM(pUKALMOHHOIO CIPAaBOYHUKA
pabor u mpodeccuit pabouux. B pesynpraTe OcBoeHUs 00pa3oBaTeNIbHOM
IpOrpaMMbl 00yYaroIUNiCs JOKEH OCBOUTH:

npogeccHoHAJIbLHbIE KOMIICTCHIINMH, COOTBCTCTBYIOIIHC
KBaﬂI/I(I)I/IKaIII/IOHHLIM

TpeboBanusim EKTC:

[IK.1 IIpoBeaeHne NpoCThIX OOHOPOIHBIX aHATIU30B 0 NPUHATON METOIUKE
0€e3 npeaBapUTEIbHOIO Pa3AEIEHUS] KOMIIOHEHTOB.

[1K.2 Hananka nabopatopHoro o60pyoBaHusl.

npodeccHoHAIbHBIC HABBIKH:

HK 1 Ne HauMeHoBaHHue

IIK1 | H1 | IIpoBeneHue pa3nu4HbIX aHATUTHYECKUX pPEAKLIAN

IIK1 | H2 | B3BemmBaHue pa3IMYHbIX BEIIECTB

IIK1 | H3 | ITomyueHue pacTBOpOB ONPEAEIEHHON KOHLIEHTPALUN

IIK1 | H4 | Cymenune, npokaJMBaHuE, BBIIAPUBAHUE BEIIECTB

IIK1 | HS5 | Onpenenenne MoJIEKyISIPHON Macchl 1O TUIOTHOCTH Ta3a

IIK1 | H6 | COop nmpob pa3auyHbIX BEUIECTB

IIK1 | H7 | ITomyuaTs pacTBOpHI ONPEAETIEHHON KOHIIEHTPALUU

IIK1 | H8 | [IpoBeaeHue aHann3a HEU3BECTHOT'O BEIIECTBA

[1IK1 | H9 | Knaccudukarus XUMHUECKUX PEaKLUi Ha IPOU3BOJICTBE
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[1IK1 | HI0 | Ot6op nmpoOsI BO/IbI, T'a30B, TBEPABIX BEIIECTB

I[IK2 | H11 | U3rotoBnenue GpuabTpoB

[IK2 | H12 | Omnpexenenue mioTHOCTU BEIIECTBA C MOMOIIIBIO apeoMeTpa U MUKHTOMETpa

I[IK2 | H13 | YMeHue nonb30BaThCs XUMUYECKON MTOCY 101

I[IK2 | H14 | Ucnonp30BaHUE pa3IUIHBIX XUMHUYECKHUX TPUOOPOB

IIK2 | H15 | OcyuiecTBiieHne MEPONPUATHIN 11O TOBBILLIEHUIO IPOU3BOJUTEIBHOCTH

TEXHOJIOTHYECKOT'O 060py,I[OBaHI/I${

YMEHHSI, COOTBETCTBYIOIIIHE XapaKTECPUCTHKE
paboT/q0KHOCTHBIM

o0s3annOoCcTSIM ETKC:

I[IK1 | V1 | BeInonaHATh KanenbHbIN aHaTU3 JIEKTPOJIMTA U IPYTHX BEUIECTB C TOMOIIBIO
PEaKTUBOB, PUILTPOBANLHOM OyMaru, GpaphopoBoil MIACTHHKY.

K1 | V2 | Onpenensts coaepxxanue Boabl o uny u CtapKy, yaenbHbIN BEC )KUIKOCTEH
Becamu Mopa u Bectdens, Temneparypy BCIBIIIKA B OTKPBITOM TUTJIE U TIO

MapTeHC—HCHCKOMy, BA3KOCTB II0 9Hrﬂepy, COCTaB Ia3a Ha aliapare Opca.

IIK1 | V3 | Onpenenars KOIMYECTBO YIiIepoa IIyTEM CKUTaHMsI CTPYXKKHU B anmnaparype
BropTHua (B Toke Kuciopoaa)

I[IK1 | V4 | IIpoBoAUTHh XMMHUYECKHUI aHAIN3 YIIIEPOJUCTBIX U HU3KOJIETMPOBAHHBIX CTaJICH.

I[IK1 | V5 | Onpenensite IIIOTHOCTB KUJIKUX BEIIECTB ApEOMETPOM, HIEIOYHOCTh CPE/Ibl U
TEeMIIepaTypy KarjienaiaeHusl.

IIK1 | Y6 | Onpenensts Temneparypy IUIaBISHHS U 3aCTHIBAHHS FTOPIOYHUX MaTEPUAIIOB.

IIK1 | V7 | Onpenensts NpOLIEHTHOE COJIEPKaHUE BIaru B aHAIM3UPYEMbIX MaTepHraax ¢
IIPUMEHEHUEM XUMUKO-TEXHUYECKUX BECOB.

IIK1 | V8 | Anann3upoBaTh XUMHUYECKUI COCTaBa CILUIABOB HA MEJIHOM OCHOBE

IIK1 | Y9 | IlpoBOAMTH NPUTOTOBICHUE CPEAHUX MPOO KUAKHX U TBEPJIBIX MaTEPUAIOB IS
aHanm3a

IIK1 | V10 | Onpenensts KOHIIEHTPALMIO JIATEKCOB U MPOMUTOYHBIX PACTBOPOB, CIUB IO CYXOMY
OCTaTKy

[IK1 | V11 | Onpenensite OCTaTOK Ha CUTE IPU MTPOCEBE UHTPEUEHTOB.

IIK1 | V12 | OcymecTBisTh NPUTOTOBICHHE TUIACTU(PUKATOPA, CMEIIMBAHUE €TI0 C MTOPOIIKOM
TBEPJIOTO CILIABA.

[IK1 | Y13 | Onpenensts NpOLUEHTHOE COAEPKAHNE BEIIECTBA B AHAJTU3UPYEMBIX MaTepHaIax

pa3siInvYHbBIMU METOJaMHU.




IIK1 | V14 | Onpenensts BI3KOCTb, pACTBOPUMOCTD, yIEIbHBIN BEC MATEPUAJIOB U BEILIECTB
IIMKHOMETPOM, YIIPYTrOCTh IIapoB 10 Peliy, MHAYKIIMOHHBIN IEPUOJ, KUCIOTHOCTD U
KOKCYEMOCTb aHAJIM3UPYEMBIX IIPOJTYKTOB, TEMIIEPATYPY BCIBIIIKU B 3aKPbITOM
TUTJIC U 3aCThIBaHUE HEPTU U HE(PTEIIPOYKTOB.

IIK1 | V15 | IIpoBoauTh pasHOOOpa3HBIC aHATU3bl XHMHUYECKOTO COCTaBa PA3JIMYHBIX MPOO PYIbI,
XPOMUCTBIX, HUKEJIEBbIX, XPOMOHUKEJIEBBIX CTaJICHi, YyTyHOB U aIFOMUHHUEBBIX
CIUIaBOB, IPOAYKTOB METAILTYPIrHYECKUX MPOIIECCOB, (IIIOCOB, TOILIMBA U
MUHEPAIBHBIX Macedl.

IIK1 | Y16 | Onpenensite copepkaHue CEPhI M XJIOPUI0B B HEQTH U HePTEIPOTyKTAaX.

IIK1 | V17 | [IpoBOAUTP CIIOKHBIC aHATU3BI U ONPEALIATh PU3UKO-XUMHIECCKUE CBOMCTBA
JIAKOKPACOYHBIX MPOJIYKTOB U LIEMEHTA Ha CIIEUAIBHOM 000pY/I0BaHUH.

IIK1 | V18 | OcyiiecTBiaTh B3BEIIMBAaHUE aHATU3UPYEMBIX MaTepUaIOB HA aHATUTUYECKUX BeCax.

IIK2 | Y19 | OcymecTBisATs COOpKY 1a00PAaTOPHBIX YCTAHOBOK IO MMEIOIIUMCS CXeMaM 0]
PYKOBOACTBOM JiabopaHTa 00Jiee BHICOKON KBATH(UKALIIH.

IIK2 | Y20 | Bectu HabmroaeHue 3a paboTOii 1a00paTOPHOHN YCTAHOBKH M 3aIHCh €€ TTOKa3aHUH.

3HAHHMS, COOTBETCTBYIOIIHE XapaKTEPUCTUKE
paboT/AOIKHOCTHBIM

o0s3annOCTSIM ETKC:

IIK1 | 31 | Meroauky nmpoBeaeHHs MPOCTHIX AHAJIU30B, AHATN30B CPEAHEN CI0KHOCTU U
CBOMCTBA MPUMEHSIEMBIX PEAreHTOB

I[IK1 | 32 | OcHOBBI 0011I€El 1 aHATUTHYECKON XUMUNA

IIK1 | 33 | [IBera, mpucyuiye ToMy UM HHOMY JIEMEHTY, HaXOJAUIEMYCSl B aHAJIN3UPYEMOM
BEIIECTBE

IIK1 | 34 | CsolicTBa KHCIOT, IIEI0YEN, HHAUKATOPOB U IPYIMX NPUMEHSIEMbIX PEAKTUBOB

I1IK1 | 35 | IlpaBuia npuroToBICHUs CPETHUX MPOO.

IIK1 | 36 | CnocoObl ycTaHOBKH U IPOBEPKU THUTPOB.

IIK1 | 37 | I'ocymapcTBeHHbIE CTaHAAPTHI HA BHINIOJIHSAEMbBIE aHAIU3BI U TOBAPHBIE IPOAYKTHI 110
00CITy’)KUBAEMOMY yYacTKY

IIK1 | 38 | TpeGoBanus, npeabsBiIsieMble K KaueCcTBY MPo0 U MPOBOJAUMBIX aHAIU30B

IIK1 | 39 | IIpoueccsl pacTBOpeHUs], GUIBTPALNH, SKCTPAKIIMN U KPUCTAJUIU3AINH

I1IK2 | 310 | IIpaBuia Hasnaaku 1ab0paTOPHOrO 0OOPYAOBAHUS

IIK2 | 311 | IIpaBuiia nosap30BaHUsl AaHAIUTUYECKUMH BECAMM, MIEKTPOJIN3HON YCTAaHOBKOIA,

¢borokanopumMeTpoM, pehpakKTOMETPOM U IPYTHMHU aHAJIOTHYHBIMU MPUOOpaMH




ITIK2 | 312 | IIpaBuia oOciykxuBaHUs 1aOOPaTOPHOTO 0OOPYAOBAHUS, anlapaTyphl U

KOHTPOJIbHO-U3MEPUTENLHBIX TPHOOPOB

1.5. KaTeropusi o0y4aommxcsi

[Iporpamma mpodeccroHambHOTO OOYyYEeHHS TI0

npodeccun  «IloBap»

apecoBaHa JmuamM, MMCHOIIUM OCHOBHOC o6mee O6pa3OBaHI/Ie, BKJIO4asd JIuIl C

OTpaHUYCHHBIMHU BO3MOKHOCTAMHU 310POBbA U MHBAJIIMAHOCTBIO.

1.6. ®opma o0ydenus no Ilporpamme — o4yHas, OYHO-3a04YHAasl, 3A0YHASI.
Kaxnas u3 gopm 00ydeHUss MOMKET YAaCTUYHO peaju30BaHa C NMPUMEHEHUEM
JUCTAaHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U AIEKTPOHHOTO 00yUYEeHHUS.

1.7. O0beM u cpoK ocBOeHHs 00Pa30BaTEJIbHON MPOrPAMMBbI

O0beM (TpyIOEMKOCTh) 0O0pa3oBaTEIbHOM MporpaMMbl cocTaBisieT 144

AKaJCMHNYCCKUX Haca.

Cpoxk ocBoeHMs1 00pa3oBaTEILHON TPOrpaMMBbl COCTABIISET 1 roj.

1.8. UTtorosas arrecranus

OOpa3oBaTenbHast NporpaMMa 3aBepIIaeTCs UTOTOBOM aTTecTanue B popme

KBaﬂI/I(I)I/IKaIJ;I/IOHHOFO OK3aMCHa.

2. CTpyKTypa 1 cojepkaHue 00pa3oBaTeILHO MPOrpaMMbl

2.1. Y4eOHbIi IJ1aH

Ne HaumenoBanue pa3jaesioB, KypcoB u | Becero| B Tom umciie
n/n AUCHMILINH (TPeAMETOB) 4acoB
Jgexkuun | JIII3 ®dopma KOHTPOJISA
1. | O6wenpodeccuoHaabHbIE 20 12 8
AUCHUTLTUHBI
1.1. | Oxpana Tpyna 10 6 4 3auer
1.2. | MarepuanoseneHue 10 6 4 3auer
2. | IIpodeccnonanbHbI MOAYIb 118 22 96
2.1. | MK «O6opynoBaHue U TEXHOIOTHS 38 22 16 3auer
BBITIOJTHEHHS pabOoT 1Mo TIpodeccum
2.2. | IlpakTuka 80 80 3ayer




KBanudukannoHHbIH 3K3aMeH

OK3aMeH

UTOoro

144

34

104

IIpakTHKOOPHEHTUPOBAHHOCTH — 72 %




2.2. Kajengapublii y4e0nblii rpadux!

TIOPSIAKOBBIE HOMEPA HEAECITb

HaunmeHoBaHMe JUCHUIINH, IPO¢ecCHOHATbHBIX . Bcero
Hupexc N ®dopma MpoMeKyTOUHOH aTTeCTallK
monyaei, MIK, npakTuk 213141516 |7 1|8 4acoB
1
1. OomenpodeccuoHaIbHbIE TUCHUTLTHHBI 18 | 2 20
1.1. Oxpana Tpyna 10 3a4er 10
1.2 MarepuanoseneHue 8 2 3auer 10
2. IIpodeccuonanbHbIi MOAYIb 16 | 18 | 18 | 18 | 18 | 18 | 12 124
2.1. MK «O0opynoBaHue U TEXHOJIOTHS BBIIIOJIHEHHUS paboT 161181 4 3a4er 38
1o TIpodeccrum
2.2. [IpakTuka 14|18 | 18 | 18 | 12 3a4eT 80
3. KBanudukanuoHHbIi 3K3aMeH 6 IK3aMEH 6
Bcero yacos B HemeII0 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 144

! Ilatel 00yueHnst KOHKPETU3UPYIOTCS B PACTTUCAHUN




2.3. Conep:xxanue 00pa3oBaTe/ibHON MPOrPaMMBbI
2.3.1. Conepxanme nucuMivinabl «Oxpana Tpyaa»

TemaTnueckKuil mjiaH

Koa-so | Jlekunu | Ilpaxkr.
No HaunmeHoBaHue TeM 4acoB 3aHATHSA
1. | Bo3melcTBHE  HETAaTUBHBIX  MPOM3BOACTBCHHBIX 2 | |
(akTOpOB Ha YeI0BeKa H CIIOCOOBI 3aLUTHI OT HHX.
2. | MHcTpyKTax, oOydeHue W mponaraHja IpaBHil 2 2 -
TEXHUKH O€30I1aCHOCTH.
3. | IlpousBojcTBeHHasi 6€3011aCHOCTb. 2 2 -
4. | Ioxkapnas 6€30MacHOCTb. 2 1 1
5. | IlepBas moMoule IoOCTpajaBlIUM IIPH HECYACTHOM 2 - 2
cilyyae Ha IPOM3BOICTBE
Bceero: 10 6 4
ITPOI'PAMMA

B pe3yabTarte ocBoeHMs Y4eOHOM TUCHUIINHBI 00yYAIOIIUHICS T0JIKEH
3HATH:

* CHCTEMBI YIPABJIEHUS OXPAHOU TpyAa B OpraHU3aLNH;

°* 3aKOHbl M MHBIE HOPMATHBHBIE TMPABOBBIE AKTHI, COAEPKAIIUE
rOCyJ1apCTBEHHBIE HOPMAaTUBHBIE TpeOOBaHHUS OXpaHbI Tpyna,
PaCIPOCTPAHSIOIIMECS HA AEATEIBHOCTh OpraHU3aluu;

* 0053aHHOCTH PaOOTHUKOB B 00JIACTH OXPaHBI TPY/Ia;

* (akTuueckue "u MOTECHIINAIbHEIE MIOCJIEICTBUS COOCTBEHHON
JeATEeIbHOCTH (Ui 0e3/1eMCTBUS) U UX BIMSHUE HA YPOBEHb O€30MACHOCTH TPY/Ia;

* BO3MOJXXHBIE MOCJIEICTBUS HECOOIIOIEHUSI TEXHOJIOTUYECKUX MTPOLIECCOB U
MPOU3BOICTBEHHBIX UHCTPYKIMI NOJUMHEHHBIMU PAOOTHUKAMU (TIEPCOHATIOM);

* MOPANOK | MEPUOAUYHOCTD  MHCTPYKTUPOBAHUSA
MOIYNHEHHBIX

pabOTHUKOB (TIepCcoHaa);

¢ HOpsAAOK XpaHCHHUA W HCIOJb30BaHHUsA CPECACTB KOJIJICKTUBHOM M
HHI[HBH,HyaHbHOﬁ 3alllUThI.

B pe3yabTare ocBOeHHMS JUCHMILNIMHBI 00y4alOUIUiics J0KeH YMeETh:

¢ BBIABIIATH OHIACHBIC W BPCAHBIC IIPOU3BOACTBCHHBLIC @aKTOpBI u
COOTBCTCTBYIOIIMC KM PHUCKH, CBA3AHHBIC C IIPOHUILIM, HACTOAIMIUM HIIA
IJIaHUPYCMbIMH BUJIaMU HpO(l)eCCHOHaHBHOﬁ ACATCIBbHOCTH,
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®* HCIOJIb30BaThb CPECACTBA KOJIJIEKTUBHOM U HHI[I/IBHI[yaJIBHOﬁ 3alllUTHI B
COOTBCTCTBHUHU C XapaKTCPOM BBITIOJTHSIEMOM HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTH,

* y4acTBOBaTh B aTTecTallMM pabO4YMX MECT MO YCIOBHUSM TpPyAa, B TOM
YHCJIe OIIEHUBAThH YCIIOBUSI TPY/la U YPOBEHb TPABMOOE30MIaCHOCTH;

* TpPOBOAWTH  BBOJAHBIM  HMHCTPYKTaX  MOAYMHEHHBIX  PaOOTHHUKOB
(mepcoHasia), MHCTPYKTUPOBATH HMX IO BOMpPOCaM TEXHUKH O€30MacHOCTH Ha
paboueM MecTe ¢ y4€TOM Ccrieln(PUKH BBITIOJIHAEMBIX paldoT;

* Pa3bACHATH NOMYMHEHHBIM paOOTHUKAM (MEpCOHANY) COJEpKaHUE
YCTAaHOBJICHHBIX TPEOOBaHUN OXpPaHbI TPYA;

® BI)Ipa6aTLIBaTI) U KOHTPOJIMPOBATh HABBIKH, H€O6XOI[I/IMI>I€ JIIs1
JOCTHIKCHH A Tpe6yeM0r0 YPOBHA 0e301acCHOCTH Tpyaa,

* BECTUM JIOKyMEHTAllMI0O YCTAHOBJIEHHOIO o0pa3lla IO OXpaHe Tpyaa
cOOJII0JaTh CPOKH €€ 3al0JIHEHUS U XPAHECHHUS.

Tema 1. Bo3aeiicTBHe HEraTUBHBIX IPOM3BOJACTBEHHBIX (PAKTOPOB Ha
YeJIOBEKA M CIOCO0bI 3AIMTHI OT HUX.

Bunel BpenHBIX M ONAcHBIX MPOU3BOJACTBEHHBIX (hakTopoB. JlelicTBue
TOKCUYHBIX BEIIECTB Ha OpraHu3M uenoBeka. CpeacTBa WHIAUMBUIYAIbHOW U
KOJUIGKTUBHOM  3amuThl.  Mukpoximmar.  OTOIUIEHME,  BEHTWIILIUSA U
KOHIUIMOHUpoBaHue. IIponsBoacTBeHHass oOcCBEmIEHHOCTh. lIpon3BoacTBeHHas
BUOpaIus 1 MeToabl 00pbObI ¢ Hel. LIlyM. MeTo bl 3a1UThl OT IPOU3BOACTBEHHOTO
nryma.

IIpakTnueckass padora Nel. [IpuMeHeHHE CpeICTB WHAMBUAYAIBHOU W
KOJUIEKTUBHOM 3alIUThI TPU BO3ACHCTBUU BPEIHBIX U ONACHBIX POU3BOICTBEHHBIX
bakTopoB.

Tema 2. UHCTpYKTaXK, 00yYeHHE U PONATaHIa MPABUWI TEXHUKHU
0€e301acHOCTH.

Buaer uactpykraxeit. O0yueHne paOOTHHKOB MpaBUjIaM OXpaHbI TPyJa Ha
TEPPUTOPUM TPEIANPUATHS W B TMPOUZBOACTBEHHBIX TOMENIEHUSIX. Buabl
OTBETCTBEHHOCTH 3a HapylIECHUE IPaBUJI OXpaHbl Tpyaa. [Iponaranga Meponpusituii
10 OXpaHe Tpyaa.

Tema 3. IIpousBoacTBeHHas 0€30NMACHOCTD.

[IpaBunma  oxpaHbl Tpyda Ha  TEPPUTOPUM  TNPEANPUATHS U B
MIPOU3BOACTBEHHBIX ITOMEIICHUSX.

[IpaBuna oxpansl Tpyaa mpu padote ¢ onacHbIMU BeuiecTBaMu. CpeacTBa U
METO/Ibl TMOBBIIICHUS] 0€30MacCHOCTH TEXHUYECKUX CPEACTB M TEXHOJOTUYECKUX
npoiieccoB. JleiicTBUsE pabOTHUKOB MPU aBaApUH. DINEKTPOOE30MaACHOCTb.
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Tema 4. Ilo:kapHas 0e30I1aCHOCTb.

OcCHOBHBIE IPUYMHBI BO3HUKHOBEHUS MOKAPOB U B3PHIBOB Ha MPEANPUATHSIX.
Mepsl IpeaynpexaeHus M0XKapoB U B3pbIBOB. CpeicTBa TYLIEHUS OKapa.

JleticTBrs paOOTHUKOB MPH TTOXKApE.

IIpakTnueckass padora Ne2. VYCTpOWCTBO OTHETYHIMTENS U IPaBHIIA
MOJIb30BAHUS M.

Tema 5. [lepBasi noMo1b MOCTPAAABIIUM IIPHA HECYACTHOM CJIy4Yae HA
IPOM3BOJCTBE.

OnpeneneHrne COCTOSIHUSL 30pOBbsl NocTpajaBiiero. OkazaHHe NEepBOU
MIOMOIIHY TIOCTPAIaBIIEMY MPU KPOBOTEUECHUSX, IEPEIIOMAX, 05KOTaX, OTPABIICHUSIX.

IIpakTuueckas padora Ne3. OkazaHue NEepBOM MOMOIIM MOCTPATABIIEMY
pu KpoBoTeueHusaXx. OkazaHue nepBoi MOMOIIM MOCTPaIaBIIeMy MPU MEPEIOMaX.

IpakTnueckas padora Ne4. OkazaHue NepBOl MOMOIIM MOCTPAJABIIEMY
0’Korax, orpaBiieHHsX. OKka3aHue MepBOr MOMOIIY MOCTPAAABIIEMY OTPABJICHUSX.

2.3.2. Conepxkanue THCUMILIUHBI «MaTepuajioBeeHue)

TemaTnueckn mjiaian

Koa-Bo | Jlekuun | Jladopar.
Ne HanmenoBanue Tem 4acoB 3aHATHSA
1. | Kilaccel HeopraHu4ecKuX cOeMHEHHH. 2 2 -
2. | OCHOBBI XHMHH pacTBOPOB. 2 2 -
3. | Marepuansl, MNpUMeHSeMble TIpU IPOBEJICHHUH 6 2 4
XMMHYECKOT0 aHaJii3a, ux KpaTkasi
XapaKkTepHCTHKA, TEXHUYeCKHE TPeOOBaHHS K HUM.
Bcero: 10 6 4
IIporpamma

Tema 1. Kinaccbl Heopranm4eckux coeIMHEHHI.

Conep:xkanue y4eOHOr0 MaTepuaJia.

[IpocTeie u crnoxkHble BeuecTBa. OCHOBaHUS: OINpeeeHIe, KilacCupuKaus,
MOJIy4eHHe, XUMHUYecKue cBoMcTBAa. OKCUIBL: ompenerneHue, Kiaccuukaus,
noJlyueHue, XMUMHYecKue cBoicTBa. KucnoTel: ompeznenenue, Kiaccugpukanus,
noJlyueHue, XuMmudeckue cBoicTBa. Conu: omnpeneneHue, Kiaccupukanus,
MOJIy4YeHHE, XMMUYECKHE CBOMCTBA. ['eHeTHyeckas CBSI3b MEXKIY Ppa3IMYHbIMU
KJIacCaMM COCJIMHCHM.

Tema 2. OCHOBBI XMMHM PACTBOPOB.
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Conep:xkanue yueOHOr0 MaTepuaia.

PactBopsI KakK MHOT'OKOMIIOHECHTHBIC CHUCTEMBI. I"'omorennsie
MHOTOKOMITOHEHTHBIE CUCTEMBI — pacTBOPHI. JKuJKue pacTBOphl. PacTBopuTens u
pacTBOpsieMO€ BemecTBO. PactBopuMocTb. HachlllleHHBIE, HEHACHIIICHHBIE,
MIEPECHILICHHBIE, pa30aBJICHHBIE u KOHIEHTPUPOBAHHBIC pacTBOPBI.
B3auMopelicTBUe pacTBOPEHHOrO BelIeCcTBA U pacTBoputena. KoHueHTpaius
pPacTBOPOB | CIOCOOBI e¢ BripaxkeHus. COCTOSIHUE BEIIeCTBa B pacTBope. Boma kak
pactBopuTesib. BomHbIe pacTBOPHI 3JAEKTPOJUTOB. KHUCIOTHI M OCHOBaHMs. Ponb
pacTBOpUTENIE B KHCIOTHO-OCHOBHOM B3aMMOJCHCTBHHM. PacTBOphl cla0ObIx
AIEKTPOJIUTOB. PaCTBOPBI CUIIBHBIX AIEKTPOJIUTOB. Jlucconnanus BOAbI.
BosoponHblii M THAPOKCUIIBHBIA TMOKa3zaTenu cpejbl. [lpuroroBienune padounx
PacTBOPOB Pa3IMYHON KOHIIEHTpauuu. [ IpuMepsl pacuera KOHIEHTPALUU: TPABUIIO
kpecrta. Uuaukaropel. MeTtoael onpenesnenus pH.

Tema 3. MaTepuaJbl, IpUMeHsieMble IPU NPOBeIeHUN XUMHYECKOT0
aHaJIM3a, UX KPATKAasi XapaKTePUCTUKA, TEXHHYECKHe TPeOOBAHUSA K HUM.

Conepxanue yuyeOHOro MaTepuaJjia.

Comnm, npuMeHsieMble I U3TOTOBJICHHSI DJIEKTPOJIUTOB: XJIOPUCTBINA IUHK,
XJIOPUCTBIA aMMOHUW (HAWIAThIPh), XJOPUCTBIA KaublUUi; WX (U3UYECKUE U
XUMHAYECKNE CBOKCTBA.

3aryCcTuTenu — MyKa U Kpaxmall, UX OCHOBHBIE CBOWCTBA.

Cynema, ee Ha3HAa4YCHHWE M OCHOBHBIC CBOWMCTBA, MpaBWja OOpaIleHUs C
CYJIEMOM.

Kucnortsl, npuMmeHsieMble ISl DIEKTPOJIMTOB, CBUHUOBBIX AKKyMYJISITOPOB.
Jonyctumoe conep:kaHue MpUMECEN B AKKYMYJISATOPHOM KHCIOTE. 3aBUCUMOCTH
YACJIBHOTO COINPOTUBIIEHUS PACTBOPOB CEPHOM KHCIOTBI OT KOHLIEHTPALMH, OT
IUIOTHOCTH. TeMrieparypa 3aMep3aHusi 3JIEKTPOJIUTOB, CBUHIIOBBIX aKKyMYJIATOPOB
B 3aBUCHUMOCTH OT IUIOTHOCTH. XapaKTEPUCTUKA JJIEKTPOIMTOB IS IIEIOYHBIX
aKKyMYyJISATOpOB. IIOTHOCTB 31€KTposMTa. 3aBUCUMOCTD TEMIIEPATYPBI 3aMEP3aHUs
DJIEKTPOJIUTOB OT COZEpKAHUS LIEJIOYH. 3aBUCUMOCTh YAETbHOU
AIIEKTPOIIPOBOJHOCTHA PACTBOPOB €AKOT0 KIS U €JKOr0 HAaTpa OT KOHLIEHTpaluu
IIPU pa3IMYHBIX TeMiepaTypax. J{o6aBka eqkoro JUTHS.

CnocoObl  yIJIMHEHUSI CPOKOB  CHOYKObl  snekTtposnuta.  [Iporecchl
KapOOHU3AIMHU IJIEKTPOJIUTA U METOJIbI O0PHOBI ¢ HUMH. XPaHEHHUE DJICKTPOJIUTOB U
nact. XapaKTEepUCTUKA H3OJSIHUOHHBIX CMECEd U AJIEKTPONPOBOJHBIX MAacC.
CgoiicTBa mapaduHO-KaHU(POJBHBIX M O030KEPUTHO-KAaHU(POJIBHBIX KOMITO3HUIIUH.
CaolicTBa 3aIMBOYHBIX CMOJI. COCTaB Kapo- U XOJOAOCTOMKMX KOMIO3UIIUH.

OcHOBHBIE TTOKa3aTeNn 3JIEKTPONPOBOJHBIX MacC Ha OCHOBE KaHU(DOIN U Ha
ocHoBe mosuMepoB. [loHsTHE O cMauMBaeMOCTH Marepuaia. 3aBUCHMOCTh
NEepPBOHAYAJILHON BIAXXKHOCTH MaTepuaia (KkapToHa, OyMaru) oT BSI3KOCTH pacTBOpa
U TEMIIEPaTYpHI.
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Marepuanel, NOpUMEHSAEMBIE UISI  COCTABJIEHHUS  M30JSLHMOHHBIX U
AJIEKTPOIPOBOJIHBIX MacC U JaKOB: kKaHU(0JIb, mapaduH, OUTyM, 030KEPUT, IIEPE3UH,
UEeJUTYJI0u 1, OYTUIIKAy4dyK, M€K U Jp; UX OCHOBHBIE CBOMCTBA. [[MHK, €ro OCHOBHBIE
cBoiicTBa W oOnacth mnpuMmeHeHus. Kieu, mnpuMeHsemMble B 3JIEMEHTHOM
MPOU3BOJICTBE:  JEKCTPUHOBBIM,  ME3JIPOBBIM, KA3€MHOBBIMA,  CYJIb(QUIHBIN.
Kpaxmansl: kapToenbHbpIi, MITEHUIHBIA, PUCOBBIN, UMaUCOBBIN; OCOOCHHOCTH WX
CTpPOEHHUsA, CIOCOOHOCTh Kpaxmaja K TMOIJIONICHUIO BJard M pa30yXaHHIo.
BosnokHucTeie ¥ MOpUCThIE MaTepHUalibl: Oymara, KapTOH, 3JIEMEHTHbBIE YIJIU; UX
OCHOBHBIE CBOMCTBA M 00J1aCTh MpUMeHeHus. [Ipuron u Grock! A1 mastHus Y4EPHBIX
Y IIBETHBIX METAJJIOB; UX XapaKTEPUCTHUKA.

JlaGopaTtopnasi paGora 1. II3MeHeHHEe KOHIIGHTpaluu U oObema
AIIEKTPOJIUTA MPHU 3apsJie U pa3psaae aKKyMyJIsITopa.

JlabopaTtopHass padora 2. 3aBUCMMOCTb H3OJHPYIOIIMX CBOMCTB
BOJIOKHHUCTBIX U TOPUCTHIX MAaTEPUATIOB OT UX BIAKHOCTH.

2.3.3. Coaepxkanue M/IK «O00opya0oBaHie M TEXHOJIOTUS BbINOJIHEHUS PadoT
no npodeccum»

TemaTnueckn mjiaian

Ne Tema Koa-Bo | Jleknun IIpakr.
4acoB 3aHATHSA
n/
n
1. | OxpaHa Tpyna, 3IeKTpo- U ToKapHas 0€30MacHOCTh 2 2 -
2. | Ob6opynoBanue nabopaTopuu 8 6 2
3. | TeopeTuueckre OCHOBBI aHATUTHUYECKON XUMHUU 6 6 -
4. | OCHOBBI KAYECTBEHHOI'O AHAJIN3A 4 4 2
5. | OCHOBBI KOJIMYECTBEHHOT'O aHAIN3a 4 4 2
6. | OCHOBHBIE CBEJICHUSI 10 XUMUYECKON TEXHOJIOTUU 8 6 2
7. | OXpaHa OKpy>KaroIen cpeipl 2 2 -
HUTOIO: 38 30 8
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ITPOI'PAMMA

Tema 1. Oxpana Tpyaa, 3J1eKTPO- U MOKAPHAs 0€30MaCHOCTb.
TpebGoBaHus K yyalmmcs.

Yyamuecst 101°KHbI 3HATD:
OCHOBHBIE 3aKOHO/IaTEJIbHBIC MOJIOKEHUS U cpepa uX MPUMEHECHUS;
OCHOBHBIC BUJIbI M XapPAKTEPUCTUKN BPEAHBIX TIPON3BOICTBEHHBIX (JaKTOPOB;

OCHOBHBIE TpeOOBaHUs, obecrneunBaronme 0e30MacHOCTh paboT MPHU BBINOJTHEHUN
paboT B XUMUYECKUX Ja00paATOPHUSX;

OIMAaCHOCTb IOPAXKCHUA U HeﬁCTBHH QJICKTPUICCKOI'O TOKa Ha 4YCJIOBCKA. I[GﬁCTBHH
na60paHTa IIpX BOBHUKHOBCHHHU IIOJKapa B Ha60paT0pI/II/I;

OITIaCHOCTB ,ZIGIZCTBI/ISI Ha 4YeJIOBCUYECKUM OpraHusM XHUMHYCCKUX BCHICCTB,
CoeI[I/IHeHI/Iﬁ TSAKCIIBIX MCTAJUIOB, OPraHMYCCKUX M XHMHYCCKHX CoeI[HHeHHfI.
yqallll/leCSI HAO0JKHBI YMETD:

IPUMEHSATDH CPEJICTBA NHIUBUAYATHHON M KOJUIEKTUBHOM 3aIUTHI IPU BHITIOTHEHUN
paboT B XMMUYECKOI1 J1abopaTopuy;
M0JIb30BaThCSl NEPBUYHBIMU CPEICTBAMU MOKAPOTYILIECHUS;

IIOJIB30BAaTbHCA cpcacTBaMu HHﬂHBHIIy&HBHOﬁ 3al1IUThI oT IMOpaXXCHUA
QJICKTPUICCKUM TOKOM, XUMHNYCCKHMH BCUICCTBAMHU, OKA3bIBATH IICPBYIO ITIOMOIIb
ocTpagaBuiCMy.

Coaep:xanue y4eOHOIro MaTepuaJja.
OcCHOBHBIE MTOJI0KEHUS 3aKOHOAATEIBCTBA 10 OXPAHE TPYyAa.

Ciyx0a Tocy1apcTBEHHOTO Haa30pa 3a 0€30MacHOCThIO TpyAa, ee (pyHKImn
W Mpaga.

XapakTepucTuKa yCJIOBHM TPyJa, JIbIOTHI JJIsl paboTaronux (omiara Tpyja,
MPOJIOJDKUTEILHOCTh Paboyero MHs, JOMOJIHUTENbHBINA OIJIAYMBAEMbI OTIYCK,
BbIJlaua CIIEIOACK bl M CTICIIITUTaHMs, IPAaBO HA TIEHCHUIO U JIP.).

besonacHocTh  Tpyna Ha  paboyeM mecte. Bo3MmMoxHble — ciydau
IPOU3BOJCTBEHHOIO TpaBMaTuU3Ma (OTpaBJie€HME, YAYIIbE, XHUMHUYECKHE U
TEPMUYECKUE 05KOTH, TOPAKEHHUE DIEKTPUUECKUM TOKOM, MEXAHUYECKHE TPABMbI U

ap.).

[IpaBmna Oe3omacHOCTH TpyJa NOpH paboTe C KOHIEHTPUPOBAHHBIMU
KUCJIOTaMU U 1IejJo4yaMu. Mepbl OKazaHus MEpBOM MOMOIIM MHpU NONaJaHUuu
KHUCJIOTHI WJIM IIEJI0YU Ha KOXKY, WM B TJ1a3a.

3HaueHue coOmoJieHus pabodyell WHCTPYKIUU, HMHCTPYKUMHA U TMPaBUI
0€e30MacHOCTH Tpy/a, MOXKApHOW OE30MacCHOCTH U MPOU3BOJCTBEHHOW CaHUTAPUU
JUISL TIPEOTBpAIICHNUs MPOU3BOACTBEHHOIO TpaBMaTH3Ma, U MpodecCHOHATbHBIX
3a0osieBaHU. AHalIM3 HECYACTHBIX CIIy4aeB W aBapuil Ha MPEAUPUITHH U B
n1aboparopuu.

JleiicTBue Ha OpraHuM3M YEJOBEKA BPEAHBIX BEILECTB, NPHUMEHIEMBIX B
1abopaTopuu.
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[IpaBuna Ge3zomacHOCTH TpyAa MpHU paboOTe C SAOBUTHIMU Ta3000pa3HBIMU
BEILIECTBAMU;, UX XpPaHEHUE.

[Ipeaenbuo nonyctumbie koHreHTpauuu (I1JIK) Bpeansix razoB u mapoB B
BO3/lyX€ pabouel 30HbI MPOU3BOJICTBEHHBIX TOMEIIEHUH.

Knaccudukanus ra3oonacHsIX MECT; BHJIbI Ta300MAaCHBIX PadoT, MOPSAIOK H
IIPAaBUJIA UX ITPOBEICHUSI.

B3peiBoOmacHble KOHIIEHTpAlMM Ta30B. BepXHUM W HWKHUW MPEICIIbI
B3pbiBaeMocTU. CoONIofieHNe TEXHOJOTMYECKUX MapaMeTpoB U pabouei
WHCTPYKIIUU — TJIABHOE yCIIOBHUE Oe3aBapuitHONW paboThl obopynoBanus. [IpaBumna
0e30macHOCTH Tpy/a IPH paboTe ¢ XUMUYECKON TTOCYI0M 1O BAKYYMOM.

bezonacubiii 0T60p npo06. [IpaBuna paboTel ¢ mpodamu.

CpenctBa MHAWBUAYAJIBHOW 3alIUTHI: CIICIOJEK/A, CIIEIO0YBb, 3alIUTHBIC
OYKH, TIEPUYATKU, PYKABUIII, PapTyK, pecnupaTop, MPOTUBOTa3 U Jp.; XPaHEHHUE U
npaBuia I1ojb30BaHus. (CoCTaB M MeCTa XpaHCHMUS aBapUHHBIX 3aIllaCHBIX
KOMILUIEKTOB CPEJICTB 3aIUTHI.

DneKTpoOe30MacHOCTh Ha NPEANPUATUIX OTpaciu. BiusHue XUMHYECKH
AKTUBHOM CpeJlbl HA JJEKTPUYECKYIO U30JSALUI0. [[puunHbBI 351eKTpOTpaBMaTU3MA.
AHaIN3 KOHKPETHBIX CIIy4aeB. TEXHUYECKHE 3alIUTHBIE MEPBL: 3a3€MIICHHUE,
3aHyJICHUE, 3alIUTHOE OTKJIIOUYECHUE, COXPAHHOCTh 3JIEKTPUYECKON M3O0JISILUUA U €€
KOHTPOJIb, IBOMHAS U30JISIIUSA, OTpaxaeHue. Mepbl IPeI0CTOPOKHOCTH MPpU padboTe
C DJIEKTPOOOOPYI0BAHUEM.

JlelicTBHE 3JIEKTPUUYECKOTIO TOKA HAa OPraHu3M 4eloBeKa. BUbl ImopaxeHusl.
@akTOpBI, ONPEIEIAIOMIMNE ONACHOCTD MTOPAKEHUS, IJEKTPUIECKOE CONPOTHUBIICHUE
TEJIa 4YEJIOBEKAa, CUja TOKA, JJIMTEIbHOCTh BO3JICUCTBUS, MYTh MPOXOKICHHUS,
4acToTa TOKa U Jp.

OcB0OOXIeHNE TIOCTPAJIaBIIET0 OT JIEUCTBHS TOKA; MpaBuja M CHOCOOBI
OKa3aHUs [IEPBOU TOMOIIH.

[Ipou3BO/ICTBEHHAs CaHUTApUs. 3HAYCHUE W 3aJa4d IPOU3BOACTBEHHOMU
caHuTapuu. MeIUIUHCKOEe OO0CTyXKHUBaHHE pabounx. 3HaYeHUE COOJIIOICHUS
peXruMa — MPOJAOIKUTEILHOCTH paboyero AHS U OT/bIXa.

[Tpu4rHBI BBIZICIICHUS BPEIHBIX TA30B M MAPOB B BO3yX IMPOU3BOICTBEHHBIX
MOMCIICHUIM:  HApYyIICHHE  TEXHOJOTHYECKOTO  PEKHMMa,  HEI0CTaTOYHas
repMeTu3aiusi 000pyI0BaHUS U KOMMYHUKAIIMM, HapyIlIeHHEe TTpaBuil 0TOopa mpoo,
3arpy3Kd HM BBITPY3KH CYXUX MPOAYKTOB, OTCYTCTBHE WM HEUCIPABHOCTH
BEHTWISIIIUOHHOM crcTeMbl. CIocoObl yCTpaHEHUs 3ara30BaHHOCTH.

KoMmmiekc wmepompusaTuii 1O TONAEPKAHUIO HA JIOJDKHOM — YPOBHE
CAaHUTAPHOTUTMEHUYECKOTO COCTOSIHUSI pabouero mecrta B J1a0OpaTopud M Liexe
(Oopnba ¢ 3ara3oBaHHOCTbHIO, 3ANBUICHHOCTHIO, KOHTPOJb COCTOSIHHUSI BO3AYLIHOM
cpenbl, cosiepskaHue padbouero Mecra B YUCTOTE U TOPSIZIKE).

CoOmroieHre npaBuil JIMYHONU TUTHEHBI.
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CaHuTapHO-OBITOBBIE TOMEICHUS (pa3feBalIKH, TylIEeBble, KOMHATHI IpHEMa
nuu U 11p.). CThpKa cnenoaexabl, peKUM MUTAHUS U IPUEMa TUThEBOW BOJIBI.

Bonochabxenue, oTorieHue 1abopaTopum.

HopMmbl ocBeneHHOCTH 1Sl TaHHOH 1a00paTOpHH.
TpeboBanus K OCBEIIEHHOCTH 000PYI0BaHHS.
Oxpacka noMeneHui, o000pyaoBaHus, KOMMYHHUKALIWH.

I[lonsitTue o KpaTHOCTHU BO?)I[YXOO6M€H3.. HpaBI/IJIa COACpIKaHUA U
06CJIY)KHB3HI/IH BCHTHJIIIUOHHBIX YCTAHOBOK.

Okazanue TiepBOM MOMOIIM TpU HecyacTHhIX chydasx. CocraB wu
PaCIOJIOKEHUE aNTeYeK, MECTOHAXOXKICHUE OMMKaNIIIero MeIIMyHKTa.

[Moxxapuast 6e3onacHocTh. [loxapusiii Hagzop. TpeOoBaHus oOpraHos
[ToxxHan3opa K coOJII0ICHUIO TIPOTUBOIOKAPHOTO PEKUMA.

KJ’IaCCI/I(bI/IKaI_II/IH HOMGHIGHPIIZ I10 KaTCropuAM B3PbIBA U I1OKAPOOIIACHOCTH.

[ToHsATHE O CaMOBO3rOpaHHWHU, B3PBIBE W MpPEICIIaX B3PHIBAEMOCTH Ta30B U
TIapoB.

Bo3MmoxkHbBIE IPUYMHBI TOXKAPOB U B3PHIBOB B JJAOOPATOPUH U Ha TEPPUTOPUU
IpEIIPUITUS; MEPBI UX NTpeaoTBpaleHusi. OCHOBHbIE TpeOOBaHMUSI, IPEAbSBIIIEMbIE
K COOJIFOJICHHUIO MPaBUJI NOKapHOU Oe3onacHocTu. [IpaBuiia mpoBeneHHs] OrHEBBIX
pabot. CoOumoeHne MpaBuil COBMECTHOIO XPaHEHMsI PA3IMYHBIX XUMHUYECKUX
pPEaKTUBOB.

JeiicTBusa nabopaHta mpu OOHAPYKEHUU 3aropaHusi Ha OOCIY>KHBAEMOM
yuactke. CrnocoObl coobuieHust o noxape. [lepBuuHble cpeAcTBa U CTallMOHAPHbBIE
CUCTEMBI NOKAPOTYLIEHUS: CXEMA, YCTPOMCTBO, Ha3HAYECHHUE,

paBuJia TOJIb30BaHUSI.

JleficTBytonme 3akOoHbl 00 OTBETCTBEHHOCTH 3a HapylIeHUE MpaBUil
MO’KapHOI 0€30MaCHOCTH.

Tema 2. O0opynoBaHue 1ad0paTopuu.
TpeboBaHus K yYalIUMCs.

Yuanuecsi 1015KHbI 3HATH:

OCHOBHBIE TPeOOBaHUA B padOTe XUMUYECKOH JTa00paTOpHH;
BOITPOCHI BOJIOCHA0KEHHS;

MOJTYYCHHUE TUCIIMIIMPOBAHHOM BOJIBI,

YCTPOMCTBO U pabOTY BBITSKHBIX IKa(OB;

OCHOBHBIC HA3HAYCHUS JTJabOpaTOpHOI Mebenu;

OCHOBHBIE BU/IbI TAOOPATOPHOMN TIOCY/IHI;

paboty neHTpudyr;

WHCTPYMEHTBI M IPUCTIOCOOJICHUS, TPUMEHSIEMBIE B J1a00paTOPUH;

THIIBI BECOB, YCTpOﬁCTBO " IPUMCHCHHUC,
17



KJIacCU(PUKAINSA XUMUIECKUX PEAKTUBOB;

IpaBujIa XpaHEHUSI OTHEOTIACHBIX U SIIOBUTHIX BEIIECTB;

IPUOOPHI TSl MPOBEIICHUS PEAKIIUA MO IaBIEHUEM, UX YCTPOUCTBO;

OCHOBHBIC TIOHSITHSI O PaCTBOPax;

pacyeTsI JIsl MPUTOTOBIICHUSI PACTBOPOB;

CIIOCOOBI U3METBUCHHUSI, IEPETOHKH, BBIMTAPUBAHMSI BEIICCTRA,;

PUOOPHI TSI OTIPEACIICHUS TTIOTHOCTH, TABJICHHS], TEMITEPATyPHI;

MOHATHE MPOOa, METOIBI 0TOOpA MPoo;

BHUJIBI OIINOOK, CITOCOOBI OIIEHKHU OIINOOK;

MOHATHUE ITAJIOH, BUIBI ATAJIOHOB, BUBI KOHTPOJIS, Y Yalluecs 10/KHbI YMeTh:
MPaBUJIBLHO ONPENEIIATh HA3HAYCHHUE U KIIACCU(PUKALUIO JTA00paTOPHIii;
MPaBUJILHO B3BEIIMBATH PA3JIMYHBIC BEIIECTBA;

MOJIy4aTh PACTBOPHI OMPE/ICTICHHON KOHIICHTPAIIUH;

U3TOTOBUTH (QDUIIBTPHI;

MOJIy4aTh TUCIUINPOBAHHYIO BOTY, CYIIIUTh, TPOKAINBATh, BRIMIAPUBATH BEIICCTBA;
OTIPEJICTUTH MOJIEKYJISIPHBIC MACCHI TIO TJIOTHOCTH Ta3a;

OTIPEJICNIUTH MNIOTHOCTD BEIIECTBA C MMOMOIIbIO apeoMeTpa U MUKHTOMETPA;
Opatb poOkI pa3IUYHBIX BellecTB; Copep:kaHne y4eOHOT0 MaTepuasa.

CrpykTtypa U 3a7a4dl XMUMHUYECKHX JIa0OpaTopuili B COBEPIICHCTBOBAHUU
XAMHUKO-aHATUTAYECKOTO KOHTPOJISI MPOU3BOICTBA.

XUMHYECKHE JTA00paTOPUH, UX HA3HAUEHUE U XapaKTep.

LlexoBblie maboparopun. AHaJIN3bI, IPOBOAUMBIE IIEXOBBIMU J1a00paTOPUSIMHU,
perucrpauus ux pe3yiabTaToB.

OcHoBHbIE 337241 U (PYHKIMH LIEHTPAJIbHON XMMUYECKON J1abopaTopuu.

[TnanupoBanue padotsl 1[3J] 1 0TUETHOCTD.

KoHTposbHbIe 1abopaTopun 00111e3aBOJACKUX CIIYkK0, UX Ha3HAYEHUE.

TpebGoBanusa k momenieHuto Jsiaboparopuu. [ImanupoBanue mabOpaTOPHBIX
MOMEIICHH, UX OCBEIIEHNUE U OTOIUIeHHE. DAaKTOPBI, BIUSIONINE HA YCIOBUS TPYIa
B JJ1abOpaTopusX.

[Tomenienust 1isi cnenuaibHbBIX JadopaTopuid. TpeboBaHUS K MOMEIIEHUSIM
nabopaTopuil ¢ BEIECTBAMHU MOBBIIIEHHOW BPETHOCTH.

CaHUTAPHO-TEXHUYECKOE 000PYI0BAHUE JTJA00PATOPHH.

BonocHaOxxeHue J1abopaTopuu: KaHajlu3alus;, BOJIOMPOBOJHAS  CETh;
BHYTPEHHUI BOJONPOBOJI; MAaruCTpalibHbIE TPYOBI, CTOSKH U TPYObI, MOABOISAIINE
BOJY K MpuOOpaM; BO103aMOPHBIN KpaH; BHIBOJ CTOUYHBIX BOJ; PAKOBUHBI U CIIMBHbBIE
BOPOHKU; MTpaBUJIa MOJIb30BaHUs UMH. BoHBIN 3aTBOp, LIEHTpalibHOE O0ecrieueHue
7abopaTopun NTHCTHJUIMPOBAHHOM BOJIOHM, €€ MOoJydeHHe B Jabopatopuu. Turibl
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MEPErOHHBIX AaMMapaToB, UX MPOU3BOJAUTEIIBHOCTh. YCTAHOBKA JJISl MOJY4EHUS
OUIUCTWILIIATA.

[IpuTouHass ¥ BBITSOKHAS BCHTUIISIINS. BI/II[I)I BCHTUJIAIIHUH. OCYHIQCTBJICHI/IG
MECTHOM BCHTW MU 1TIPpXU IMTOMOIINU OTCOCOB, J'Ia60paT0pHBIX BBITAKHBIX H_IKaCbOB,
ACIIUPAIUOHHBIX CUCTCM U 30HTOB.

KoHCTpyKIMs BBITSDKHBIX YCTPOUCTB.

KommyHukarmu, moaBoguMbple K BBITSDKHBIM mikadam. OO1ieoOMeHHas
BeHTWIsMA. [ToHsATHE O KpaTHOCTH 0OMEHA BO3/ayXa.

["a30- 1 sekTpocHabkeHue abopatopuu. ['a3oBas ceTs B 1a00paTOpPHH.

3anopHbI BEHTWIb Ha Ta30BoM Maructpanu. [loaBoaka raza k paboduM cToJiaM.
['azoBeie  ropenku. IlpoBepka repmeTHuHOCTHM  TazomnpoBoAa. CrocoObl
OoOHapyXeHHUsI U Mepbl JIMKBUAALMK yT€UKU rasza. [I[puMeHenue B mabopaTopusix
CKMDKEHHOI'O TOPIOYEro rasa.

OcBeTtutenpHasd U cujoBasg ceTb. PacnpenenurenbHbie MUTKUA. [loHsATHE O
JIOITyCTUMOM Harpys3Ke.

[Ipenoxpanutenu. DneKTpoHArpeBaTelbHble NPHOOPHI, MpaBUia padoThI C
HuMH. TepmocTatsl. BxiroueHue sHeproeMkoro obopynaoBaHus. PyOuiabHUKU.
3azemiieHue auieKTponpuoopos. LltencenbHble po3eTKU, X YCTaHOBKA.

JlaGopatopHas mebeinb. JIabopaTopHbIe CTOJBI PA3IMYHOTO Ha3HAUYEHUS, UX
yCTpOHCTBO U 00paboTka. IlokpeiTHs 1a00pPaTOPHBIX CTOJIOB, MPUTOTOBIECHUE
nacThl st uX HaTupanus. CTyabsa U TaOypeThl 1J1 1a00paToOpuil.

JlabopaTopHas mocyja, MeTaIuYeckoe 00OopyaoBaHHE U JabOopaTOPHBIM
UHCTpYMeHTapui. JlaGoparopHas mocyna u3 cTekina, (apdopa, miuaTuHbl U
MJIacTMacChl, TpeOoBaHUs K Hed. PU3NKO-XUMHUUYECKHE XapaKTePUCTUKHU CTEKIIa.
Martepasibable OaHKW, OYyThUIM, MEpHas TMOCyJa, KOJIObI, CTaKaHbl, TPOOUPKU U
cneruanbHbie TprOopsI. [IpaBwita ouncTku 1a00paTOPHOM MTOCY Bl U XpaHCHUE €€ B
Ja00paTOpuH.

Merannuyeckoe obopynoBaHue jaboparopuu. HaszHadueHwe ITAaTUBOB U
MOJBEMHBIX CTOJIMKOB. Y CTPOMCTBA I MEPEMEIINBAHUS KUAKOCTEUW, UX THUIIBI U
npaBuia paboThl C HUMHU.

YcTpolicTBO, Ha3HAUYECHHE M TPUMEHEHHE (UILTP- MPECCOB U MEHTPUDYT,
MpaBujia UX YCTAHOBKH B JabOpaTopumu.

NHCcTpyMeHTHI U IPUCTIOCOOJICHHUS, TPUMEHsIEMbIE B 1abopaTopuu.

Oo6opynoBanue ang or6opa npod. ['a3oBble nunetku. OOopyAoBaHUE IS
otOopa xkuakoctei. [lynsl 1y1st oTOOpa ChIMyYnx MaTepruasoB.

O6opynoBaHue J1Jis1 U3MEIbYEHUS TPOOHI.
Tunel npuMeHseMbIX B Jlabopatopuu 1poOuiok. CTynKu.

O6opynoBanue AJi yCpeIHEHUS OTy4YeHHON MPoObl. CMECUTENH, ASIUTEIH.
[IpaBuia xpaHeHUs! aHATUTUYECKON TTPOOBI B Ta0OpaTOPHUH.
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BecoBoe o6opynoBanue u BecoBasi KOMHATa. THIBI BECOB, IPUMEHSIEMBIX B
7abopaTOpHOI MpaKTUKE, MpaBuiia oOpalieHuss U ycTaHOBKM uX. Hasznauenue u
000py0BaHUE BECOBOI KOMHATBHI.

Ckianckoe  xo3giictBo. HasHauenwe, ycTpoiicTBO u  00OpyaoBaHHE
XMMHUYECKUX CKJIaJJOB M XpaHwiull. OpraHusanus CKJIaJCKUX NOMELIEHUN Npu
1a00paToOpHsIX.

PeakTuBbI 00IICYTIOTPEOUTEIBHBIC U CIICIIHATbHBIC, JICICHUS MX 110 YUCTOTE.
VYnakoBka u pac(hacoBKa peaKTHBOB.
Tapa aJis ChIMTyYnX BEIIECTB, KUIKOCTEH U ra3oB.

[IpaBuia xpaHeHHs] PEaKTHUBOB, CIIOCOOHBIX K Pa3JI0KEHUIO MOJ JeHCTBUEM
CBETa.

HpaBI/IJIa XPpaHCHUS APArOLCHHBIX 1 0C000 YUCTHIX BCIICCTB.

XpaHEeHHE OTHEOIMACHBIX U SIAOBUTHIX BEIIECTB. 3aIIUTAa PEAKTUBOB OT BJIaru
Y OKHCH YIJIEpOJa U3 BO3yXa, MPOBEPKA UX COXPAHHOCTH MPHU JIOJITOM XPAHEHUHU U
METOJbl OYMCTKU. PereHepaius AparolieHHbIX METAUIOB U3 OTPabOTaHHBIX
pPacTBOPOB U COJIEH.

CKHaI[I)I M1 XpaHCHUA KHCJIOT, HX YCTPOﬁCTBO. HpI/ICHOCO6J'I€HI/IH JJIA
ICPEBO3KH U PA3JIMBKU KHUCJIOT.

ABapUHBII JUYIIL. Cknanckue IIOMENIEHUS IS XpaHECHUS
JIETKOBOCIIAMEHSIOIIMUXCS U TOPIOYHUX KUJAKOCTEH. Mepbl MOXKApHOW 3allUTHI.
XpaHWIuIa Jjisl Ta30BbIX OANTIOHOB, 000PYI0BaHUE ISl UX TPAHCTIOPTUPOBKH.

OO6opynoBaHMe s CO3JaHUSl  BBICOKOIO JIaBJIGHUSI W BakyyMa B
ngaboparopusax. O0jacTh MPUMEHEHHS TMOBBIIICHHOTO ABJICHHUS B JaOOpaToOpHOM
npakTuke. [Ipubopsl s mpoBeneHUs peakuuid TOJ JaBlIeHHEM (aBTOKIJIABHI
CPEIHET0 U BBICOKOIO JIaBJIEHUs), UX YCTpoilcTBO. CocoObl CO3/1aHUs BBICOKOTO
JaBieHuss (YUCThIM Tra3oM U3 OaioHa, KommpeccopoMm). I[loacoenunenue
aBTOKJIaBOB. [IpoBepka repMeTHUHOCTH.

[Ipumenenue Bakyyma B JjabopaTopHOUM TpakTuke. Bakyym-munus u
BAKYyMHBIE TpyOOTIPOBO/IBI, MIpOBEpPKa 170, FEPMETUYHOCTH.
KoHTponsHOU3MEpUTENbHBIE  NPUOOPHl  HA  BaKyyM-JUMHUSIX. BakyymHas
JabopaTtopHas TEXHUKA.

BonocTpyitHbie HaCOCHI, MPUHITUIT WX pabOTHI U YCTPOMCTBO, HacaIKa JIJIsl UX
KPEIUIEHUSI K BOJIOIIPOBOTHOMY KpaHYy.

IIpakTtuueckass padora Nel. IlosyueHwe pacTBOPOB OMNpeACIECHHON
KOHIIeHTparuu. M3rorosnenne GuabTposB.

Tema 3. TeopeTnyeckne OCHOBbI AHAJTUTUYECKOM XMMHUH.
TpeboBaHus K y4alIUMCs.

Yuanuecst 10JKHbBI 3HATD:
MPEIMET, 33J1a4 U TIEPCIICKTUBBI;
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MOJIOKEHUE O JTUCCOLUALINM;
KOHIICHTpALIUS BENIECTBA;

YCJIOBHS TPOTEKAHUS PEAKIUN;

nepuoandeckyro tTabnuiy .M. MenneneeBa; Yuamiuecs J0J1KHbI yMeTh:
CocTaBisTh NOHHBIE YPABHEHNS;

Omnpenensite rpynbl KaTHOHOB; Cojep:kaHue Yy4eOHOr0 MaTepuaJa.
[Ipenmer aHamMTHYECKON XUMHK. KaueCTBEHHBIN U KOJIMYECTBECHHBIN aHAJIN3

HCOPIraHN4YCCKUX U OPraHNYCCKUX BCIICCTB. Ponp aHanmuTHYECKOM XUMMU B
IMMOBBIICHUH KAa4CCTBA ITPOAYKIINH.

OO01ue mpeacTaBIeHUST O PacTBOpax, paCTBOPUMOCTHU Ta30B, KUIAKOCTEH H
TBepAbIX BemecTB. CrocoObl BBIPAXKEHUSI KOHIEHTpalMK pacTBOpoB. OOIIue
MOHATHUSI O XMMUYECKOM PABHOBECHH B T'OMOI€HHOM M I€TEPOT€HHOM CUCTEMaX.
OCHOBHBIE THUIBI XUMHUYECKOTO pPaBHOBECHUS (KHUCIOTHO-OCHOBHBIE pEAKIUU,
peaKkiMy  OKHCIEHHS —  BOCCTAHOBJICHHUS U  KOMILIEKCOOOpA30BaHMUS).
[IpencraBiieHre O KOHCTAHTaX B XMMHUYECKUX PABHOBECHUSIX PA3JIMYHBIX THUIIOB.
OO111ee MOHATHE O CKOPOCTH XMUMUUYECKON PEaKIIUu.

Teopusa  SIEKTPONUTHYECKOM  aucconuanuu. Jluccoumanus  KHCIOT,
ocHoBaHMM U coyed. CremeHb AUCCONMMAIIMM M KOHCTAHTa JUCCOIIMAIIUH.
Kinaccuduxariyst 31eKTpoJIMTOB MO CTENEeHH Auccoruanun. akTopsl, BAUSIONINE HA
CTEMEHb JHUCCOIMAIMUA CJIa0bIX 2JIeKTpoJauToB. IloHstue o KodpdunmreHTe
AKTUBHOCTU Y HEAKTUBHOCTH MOHOB B PACTBOPE AJICKTPOJIUTA.

HampaBnenue XUMHUECKMX PEaKIMii B BOJHBIX pacTBOpax. PaBHOBeCHS B BOJIHBIX
pacTBopax ciaboi KuciaoTsl. Cmecu caboil KUCIOThI U €€ COJIU: B BOJHBIX
pacTBopax c1aboro OCHOBaHHMSI, CMECH CJIa00T0 OCHOBaHUS U ero coin. oHHOe
npousBefieHue BoAbl. [IoHATHE 0 BOAOPOIHOM U THIPOKCUIHOM MOKA3aTENSIX.

CaoiicTBa Oy epHBIX paCTBOPOB.

Peakuust ocaxxneHust B XUMHUYECKOM aHainuze. lloHsTne o0 moJHOTE
ocaxnenus. IIpousBenenune  pactBopuMocTu.  DaAKTOPBI,  ONMPEACIAIOLINE
PacTBOPUMOCTh OCaJIKOB. AMOpP(DHBIE M KPUCTAIIIUYECKUE OCaKU. VICTUHHBIE U
KOJUJIOUJTHBIE PACTBOPBI.

[ToHsiTHE O KOMIUIEKCHBIX COCIMHECHHUSX U WX OCHOBHBIX AHATHUTHYECKUX
XapaKTEePUCTUKAX.

MeTpoJIoTHYeCKie OCHOBBI aHAUTHYCCKONH XUMUU. (OCHOBHBIC JTaIlbl
aHanu3a. Beioop cxembl 1 MeTo10B aHam3a. OTOOp U MOJATOTOBKA MPOO K aHATIHU3Y.

OcHOBHBIE METOIBI pa3ieieHus (OCaXKICHNUE, IKCTPAKITUS, XpoMaTorpadusi),
MPUHLHUIBI U 331a41 KAYECTBEHHOTO U KOJTMYECTBEHHOTO aHAJIU30B.

MeTOI[BI KOJINWYCCTBCHHOI'O aHaJIu3a, HX KJ'IaCCI/I(l)I/IKaI_II/ISL XI/IMI/I‘IGCKI/IC,
(1)I/ISI/IKO-XI/IMI/IIICCKI/IC )51 q)HSquCKI/Ie; UX  XApPaKTCPpUCTUKHM W  OCHOBHELIC
NpCaAbABIIACMBIC Tpe6OBaHI/I$I. COBpeMeHHBIe HalrpaBJICHUA

Pa3BUTHA KOJJUICCTBCHHOI'O aHAJIN34A.
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Tema 4. OCHOBBI KAYECTBEHHOI'0 AHAJIN3A.
TpeboBaHud K yyaImmcs.

Y4uammecs: 10/ZKHBI 3HATD:

KJIAaCCU(DUKAITAIO HOHOB;

MPU3HAKY aHATUTUYECKUX PEaKIni;

IpyNIOBOM peareHT;

TpeOOBaHMS K AHATUTHYCCKUM PEAKITUSIM;
TEXHUKY MPOBEJACHUS KAUECTBEHHOTO aHAIN3a;
TEXHUKY 0€30MacHOCTHU NP MPOBECHNUN aHATUTHYECKUX PEAKIIUM.
Y4yammecsi 10/ZKHbI YMeTh:

MOJIb30BAaThCS XUMHUUYECKOM TIOCYI0M;

MPOBOAUTH PA3INYHbIC aHATUTUYECKUE PEAKIINH;
MPOBOAUTH aHAJIN3 HEM3BECTHOI'O BEIIECTRA.
Coaep:xanue y4eOHOro MaTepuaJia.

3agaun Ka4eCTBEHHOTO aHaJnu3a, €r0 XUMUYECKUe, GU3NIECKUE U
(U3UKOXMMHUYECKUE METOJIbI. Bubl aHamm3a B 3aBUCUMOCTH OT HAaBECKHU
aHAJIM3UPYEMOI0 BEIIECTBA U KOJMYECTBA ONMPEAEIIEMOr0 KOMIIOHEHTA.
XapakTepHble peakiiii KaTHOHOB M aHMOHOB. Knaccuukanus HOHOB U JIEJICHUE
UX Ha aHAJIMTUYECKHUe rpynmbl. JIpoOHBIN U cucTeMaTUYECKUN X0 aHaIu3a.
XapakTeprucTUKa aHAIUTUYECKUX KaTHOHOB U aHMOHOB. Knaccudukanus
aHAJIMTUYECKUX PEAKIINI: UyBCTBUTEILHOCTD U U30UPATEIHLHOCTh
(cenexTuBHOCTD). [IpuMeHeHune peakunii 00pa3oBaHUs 0CaJKa, OKPALLICHHbBIX
COEJIMHEHUM, BBIJICJICHUS Ta3a B MeTOJaX oOHapyx eHuss. OCHOBHBIE PUEMBI
BBINIOJIHEHUS METOJIOB OOHAPYKEHUA: MPOOUPOYHBIE,
MUKPOKPHUCTAJUIOCKOITUYECKHUE KalleIbHbIE TUPOXUMUYECKHE

peaknuu,  pa3delieHHne ~ ocagka W pacTBopa  (uiabTpoBaHWEM = U
HEeHTPUYTUPOBAHUEM; TPOMBIBAHHE OCAKOB.

[Tocyna, peakTuBBI U MPUOOPHI B METOIaX OOHAPYKEHUS U
uHpeHTUGuKau. OCHOBHBIC TPUEMBI 0TOOPA aHATM3UPYEMOM TTPOOBI B pa3HBIX
arperaTHBIX COCTOSIHUSAX PEareéHTOB, METOT OTPEICTICHUS BI3KOCTH 10 DHTIIEPY.

Y CTpOCTBO BUCKO3UMETPA.

Meron onpeneneHus GpakKIMOHHOTO COCTaBa HEPTEIPOIYKTOB IEPETOHKOM
Ha CTaHAApPTHOM Tpubope mo ODHriepy s OOHAPYXKEHUS HOHOB BEIIECTB.
TpebGoBanust 6€30MaCHOCTH TPy/aa.

IIpakTnueckass padora Ne2. [IpoBeneHne pa3nUYHBIX aHATUTHYECKHX
peakumii. AHaJIM3 HEU3BECTHOTO BEILECTBA.

Tema 5. OcHOBBI KOJIMYECTBEHHOI'0 aHAJIN3A.
TDC6OBaHI/I$I K y9almnuMcCs].

Yyammecs: 10/KHbI 3HATD:
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OCHOBHBIE METO/Ibl KOJIMYECTBEHHOTO aHAJIN34;
KJIACCU(PUKALMIO U CYLITHOCTh KOJTMYECTBEHHOTO aHAIH3a.

Yuammecsi 10/ZKHbI YMETh:

MPOBOJAUTH TMPAKTUYECKUM KOJIMYECTBEHHbIM aHanmu3 BelmiecTB. Coaep:kaHue
y4eOHOro MaTepuaJa.

OO01Me MoHATUSA O KOJIMYECTBEHHOM aHaju3e U ero 3anadax. Knaccudukanms
MeToa0B. OT6op mpoOkl. TeopeTrnueckre OCHOBBI TPaBUMETPUUYECKOTO aHAIHU3A:
ocaxkJaeMas U BecoBasi JOPMbI, MOJTHOTA OCAXKICHHUSI, YUCTOTA OCAKA, BHIOOP
MIPOMBIBKOM KUJKOCTH. Bechl u B3BemnBanue. OnpeneneHue coaep:KaHus BJlaru B
Pa3JIMYHBIX BEUIECTBAX.

OCHOBBI TUTPUMCTPHUICCKOI'0 aHaJIn3a. KucinoTtHO-0CHOBHOE TUTPOBAHUC.
I/IBMGPGHHG 00BEMOB pa6OLII/IX n CTaHOAapPTHBIX PacCTBOPOB. HpHFOTOBJIGHI/IC
pa60qI/Ix N CTaHIAPTHBIX PAaCTBOPOB. KucnoTHO-OCHOBHEBIE HNHAWKATOPHI. TexHuka
THUTPOBAHUA. Pacuetn B TUTPUMCTPUICCKOM aHAJIN3C.

TpebGoBanus 6€30MacCHOCTH TPy/Ia.
IpakTnuyeckas padora Ne3. KomnuecTBEHHBIN aHAIU3 BELIECTB.

Tema 6. OcHOBHBIE CBeIeHUS MO0 XUMHNYECKOH TEXHOJIOTHUH.
TpeboBanUd K yUAIITUMCH.

Yyaumuecs: 10/KHbI 3HATH:

BU/IBI CBIPHS, KJIACCU(DUKAIUS, XapaKTEPUCTUKA,

BHUJIbl 1 UICTOYHUKHU SHEPTUH;

OCHOBHBIE€ 3aKOHOMEPHOCTH XMMHUYECKOW TEXHOJIOTUH;

MPOLIECCHI: BBICOKOTEMIIEPATYPHBIE, KATATUYECKUE, MPOTECKAOIIME MPHU BBICOKOM
JIaBJICHUH;

Yyammecs: 10/KHbI YMeETh:

pasnuyaTh BUIBI CHIPHS;

KJIaCCU(HUITMPOBATDH CHIPHE;

pallMOHAJIbHO UCIIOIb30BATh YHEPTHUIO;

KJIacCU(UIIMPOBATh XUMHUYECKHE peakiuu Ha mnpousBoAcTBe; Coaep:kaHue
yueOHOro MarepuaJa.

[IoHsiTHE O CHIphHE: MMPOMCIKYTOYHOM IIPOAYKTC M OTXOJAX IIPOU3BOJICTBA,
KOMIIJICKCHOM €T'0 UCITIOJIb30BAHNU.

CrIpbe, ero BUbI, KJIaccu(PUKAIMs, XapaKTePUCTHKA, 3a11achl U MOATOTOBKA K
nepepaboTke. M3bickanue Oojee AeleBbIX BUIOB ChIpbs. [IpUHIUIBI U METOMbI
oOoraiieHus cbipbsi. KoMIUIEKCHOE UCTIOIB30BAHUE CHIPbSI.

PereHepauI/Iﬂ Hn HCIOJIB30BaHHUC OTXOAOB. 3ameHa IMUIICBOIO  ChIPbA
HCIIMIIICBBIM.
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Bonaa B XUMHUYECKOU IIPOMBIIIIEHHOCTH. IToaroroBka
BOJIbI I POU3BOJICTBEHHBIX MPOILIECCOB, METOABI €€ OUUCTKHU. VICTOUHUKH U
XapaKTep 3arps3HEHUs CTOYHBIX MPOMBIIIUICHHBIX BoJI. Heo0XoauMocTh
COKpaIleHUs UCTI0JIb30BaHMS BOABI B MPOMBITIIIEHHOCTH. O00OpOTHAs BO/A, €€
OXJIQXKJICHHUE. 3aMKHYThIE CUCTEMBI.

BI/II[BI )41 HNCTOYHHMKH OHCPIruu, IMPHUMCHSACMBIC B XUMHYECKOM
IMIPOMBINIJIICHHOCTH. PaHI/IOHaJIBHOC HCIIOJIB30BAHHUC OHCPIHUMU. KommiekcHoe
9HCPIroxXuMHUUICCKOC HCIIOJIB30BAHHUC TOIIJIMBA. Hcnonp30BaHuEe MECTHBIX
QHCPTOXUMHNYCCKUX PCCYPCOB. yTI/IJII/I?)aLII/IH TCIJIa OTXOOAIIHUX I'a30B.

OcHOBHBIC 3aKOHOMCPHOCTH XMMHUYECKOM TexHojoruu. Mcmnoap3oBaHue
3dKOHa COXpPaHCHUA MACChl W OHCPIrUMU IJIA COCTABJICHUSA MATCPHUAJIIBHOIO H
OQHCPICTHYCCKOI'O 0ajaHCOB.

[lonsiTHE 0  TEXHUKO-KOHOMHYECKHMX  TIOKazaTelsax ©  (pakTopax,
CIOCOOCTBYIOUIUX MX YJYUYIIEHUIO.

CKOpOCTI/I XUMHUYCCKHUX IMPOLCCCOB U XMMHYCCKHX peaKuHﬁ B TCXHOJIOTHH.
Bnusnaue KaTaJIn3aTOPOB HAa CKOPOCTh PCAKIIHH. CriocoOsbl YBCIMYCHUA CKOPOCTHU
XUMHNYCCKUX ITPOICCCOB. PaBHOBeCcHE XUMHUYECKUX IIpOoHCcCCOB B TCXHOJIOTHH.

KJ’IaCCI/I(bI/IKaI_II/IH XUMHUYCCKHX peaKHI/Iﬁ B TCXHOJIOT'HH.
3aKOHOMCpHOCTI/I YIIpaBJICHUA TUIIOBBIMU XUMHYCCKHUMHU PCAKIIUAMM.

[loHsiTHE O XHWMHKO-TEXHOJIOIMYECKOM IIPOLIECCE W TEXHOJIOTMYECKOM
pexXUMeE.

OnTuMalIbHBIN TEXHOJOTUYECKUN PEKUM.

Tunel  TexHOIOTMYECKMX  mporeccoB ©u  cxeM. Kiaccudukanus
TEXHOJIOTHYECKUX MPOLECCOB MO (Pa30BOMY COCTOSHUIO B3aUMOJECUCTBYIOIIMX
Mmacc.

['oMoreHHbIe U reTepOreHHbIE MPOLECChl, UX XapaKTEPUCTHUKA, CIIOCOOBI UX
WHTEHCU(DUKAIUY.

BricokoTremnieparypHble npouecchl. Beicokne TemiepaTrypsl, Kak CpPeICTBO
MHTEHCU(UKAIIUA XUMUKO-TEXHOJOTMYECKUX MPOIIECCOB, UX BIMSHUE HA (pazoBoe
COCTOSIHUE peareHra. VYcnoBus, OTPAHUYMBAIOIINE TEMIEPATYPhI
XMMHUKOTEXHOJIOTUYECKUX mporeccoB. (OCHOBHas amnmaparypa, B KOTOpPOWM
IIPOTEKAIOT BBICOKOTEMIIEPATYPHBIE IPOLIECCHI.

Karanudeckne  mporiecchl.  3HAaYeHHWE  KaTaiM3a B XUMHYECKOH
IMPOMBIIIJICHHOCTH, €r0 CYIIHOCTh W BUABL. OCHOBHBIE THIBI KaTaTHYEeCKUX
IPOIIECCOB.

KonTakTHbIE anmaparsl.

[Ipouecchl, MOpOTEKAOIIME MpW  BBICOKMX JaBiaeHusAX. Ilpomeccsl ¢
Pa3IMYHBIMU XapaKTepaMu NPUMEHEHUs pearupyromnx macc. lIpencrasnenue o
MIEPUOJIMYECKUX U  HENPEPBIBHBIX IMPOLECCAX, TEXHOJOTMYECKUX CXEMax
MIPOU3BOJACTBA C OTKPBITOW LIENBIO U IUKJINYECKHUX.
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Tunuzanusa XUMHKO-TEXHOJIOTMYECKUX TMPOLECCOB. AHAIM3 TMpolecca u
BBIOOp TexHOJOTrHYeckux cxeM. IlepeBos NpPOM3BOACTBEHHBIX IMPOILIECCOB Ha
3aMKHYTbI€ 0€30TXOHBIE CUCTEMBI.

HoBrie MCTOAbI OCYHICCTBJICHUA )51 I/IHTeHCI/Iq)I/IKaHI/II/I
XUMHUKOTCXHOJIOTHICCKUX ITPOLCCCOB.

IIpakTnueckas padora Ned. Kinaccuduxarust XaMUIECKIX PEAKITHIA.

Tema 7. OxpaHa okpyxamwuieu cpeabl.
TpeboBaHud K yYalluMCs.

Yyamuecst 101°KHbI 3HATD:
OCHOBBI MPHUPOJOOXPAHHON JeATEeNbHOCTH, €€ crnenuduky il TOM oTpaciu
XO35IUCTBA, CIEIUATIMCTOM KOTOPOU OyIeT JaHHBIM ydaIlluics;

MOHATHUSI: BUJI, KpUTEPUIA, OMOIIEHO3, OMOTa, IKOCUCTEMA;

MPOLIECCHI PACIIETIIICHUS KUPOB, OCJIKOB, YIIIEBOJIOB;

MOHSATHUS )KUBOTO BEIIIECTBA;

BIIUSIHUE JESATEIbHOCTU YEJIOBEKA HAa OTJEIbHBIE KOMIIOHEHTBHI OKpYXKaIOIIeH
Cpelibl;

KJ1acCU(UKATOp MPUPOIHBIX PECYPCOB;

KJ1accu(UKaTOp BUIAOB IPOU3BOJICTB; Y Yalluecs JH0JKHbI yMeTh:

MPOBOJAUTH MOHUTOPHUHT OKPYXKAIOIICH Cpebl;

IPOBOJUTh pacdyeThl OOOCHOBAHMS JKOJIOTMYECKH OC30IaCHOTO COJCpIKAHUS
BpEJIHBIX BEIIECTB B aTMOchepe;

Coaep:xanue yueOHOro MmaTepuaJjia.

AJIMUHUCTpaTUBHAS U I0OpUIUYECKasi OTBETCTBEHHOCTh PYKOBOAUTENEH
MPOU3BOACTBA U rpaXxiaaH 3a  HapylIeHUs B oOnacTu
palMOHAJILHOTO TPUPOAONOJIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPEIBI.

3arpsizHeHue arMocdepsl, BOJI, 3eMeb U €ro NMporHo3. HaydHo-TeXHuUecKue
poOJIeMbl MPUPOAONOJIB30BAHUS, TIEPEIOBBIE AKOJOTHUYECKHU
pUeMJIEMbIE TEXHOJIOTHHU.

Otxoapl mponsBoAcTBa OUUCTHBIC
COOPYKECHUS.

BCBOTXOI[HBIG TCXHOJIOTHH.

2.3.3. ConepxxkaHue NPaKTHYECKOT0 00yUeHUSA

TemaTnueckuii miaH

No Tema KoJa-Bo
yacoB
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/o 1

1. O0yuyenue B ydeOHBIX MACTEPCKUX 40
BBoanoe 3agsaTue 1
2. |be3omnacHocTh Tpyna, 3JIeKTpoOE30MacHOCTh W TMOKapHas 0e30MacHOCTb B 3

yueOHol 1abopaTropuu (MacTEpPCKOi)

3. | O3HakoMIIeHHE C pa0OYUM MECTOM JIA0OpaHTa XUMUYIECKOTO aHATH3a 2
4. | TexHuka J1ab0opaTopHBIX PabOT 14
OO6yueHre OCHOBaM TEXHOJOTUUYECKOTO aHaIn3a 20
2. O0yyeHue HA MpeANPUATHI 60

(mpou3BOACTBEHHAS MPAKTHKA)

5. |3HakoMcTBO ¢ mpeanpustueM. MHCTpyKTaxk MO oxXpaHe TpyJda U IMOKApHOU 10
0€30MacHOCTH Ha MPEIIPUITUH.

6. | CaMOCTOSATEIILHOE BBINIOJHCHUE XHUMHYECKOTO U OaKTEPUOJOTHYECKOTO 50
aHanM3a Tpod B COOTBETCTBHM C KBATU(PHUKAIIMOHHONW XapaKTEPUCTUKON
nabopaHTa XMMHUKO-0aKTEPHOIIOTMYECKOTO aHalIn3a 2-T0 paspsaa.

HUTOIO: 100

IHPOI'PAMMA
I. OBYYEHHUE B YYEBHbBIX MACTEPCKHUX

Tema 1. BBoaHoe 3ausitue.

Yuyamuecss A0/KHbI HMETh MNpeACTABJeHHEe O paboTe M TEXHOJOTHMYECKHX
O0COOEHHOCTSIX XUMUYECKHUX JIA0OpATOPHil Ha MPOU3BOICTRE.

Ponp mpousBoACTBEHHOTO OOy4YE€HHUSI B MOATOTOBKE KBaJTU(UIIMPOBAHHBIX
pabouux.

Ponp  mpousBoncTBeHHOro oOyueHUss B (OPMUPOBAHHWU  HABBIKOB
3¢ ()EKTUBHOTO U KaYECTBEHHOTO TPY/a.

3HaueHue CcoOJIIOIEHUsI TPYAOBOM M TEXHOJOTWYECKOW ITUCIUIUIMHBI B
oOecrieyeHnn kadectBa pabor. OpraHuzanus KOHTPOJS KadecTBa pador,
BBITIOJTHAEMBIX 00YYaIOITIMHUCS.

O3HakOMIJICHHE OOYYalolmuXCsi C Y4YeOHBIMU J1abOpaTOPUSMHU, PEKHUMOM
paboThl, opMaMy OpraHM3allK TPyJa W MpaBUIAMH BHYTPEHHETO pPacropsKa,
MOPSIKOM TIOJTyYEHHUS M CIaYdl MHCTPYMEHTA U MPHUCIIOCOOJICHMIA; paCCTAHOBKA UX
o paboyruM MeCTaM.

Tema 2. be3onacHocTb TPyaa, 3J1eKTPO0E30NACHOCTD U NMOKAPHAS
0e301aCcHOCTH B YUeOHOM 1adopaTopuu (MacTEPCKOi).

TDC6OBaHI/I$I K y9almnuMcCs.

Yuaniuecst 10JKHbI 3HATD:
26



TEXHUKY 0€30MaCHOCTH IpU pabOTe B XUMHUYECKOW JTaOOpaTOpUu;

IpaBUja AEKTPO- U M0KapoOE30NaCHOCTH;

MEpBI MPETOCTOPOKHOCTHU MPHU PAbOTE C AKTUBHBIMU JKUAKOCTSIMH, Ta3aMHU U STaMH.
Y4yaumuecs 1015KHbI YMETh:

II0JIb30BAThCSl HArpEBATEIbHBIMU IPUOOPaMH;

MOJIb30BATHCSA CPEJACTBAMH TMOKAPOTYLIECHUS M HHIAWBUAYAIBHBIMH CpPEJICTBAMU
3allMTHI;

OKa3aTh MEPBYIO JOBpaueOHYI0 TOMOIIb MOCTpaJaBlIeMy Ha paboueM MecTe.
Conep:xkanue pador.

NHuctpykTaxk no 6e3omacHOCTH Tpyaa. O3HAKOMIIEHHE C OCHOBHBIMU BUJIAMU U
npuyruHaMu TpaBMatusma. [lpeaynpexienre TpaBMaTu3Ma, mojib30BaHUE
3alIUTHBIMU OKHAMU; OTPAXkKICHHUE OMACHBIX MECT, TPHUEMbI 0€30M1aCHOTO
BBITIOJIHEHUS PadoT.

Pa36op mHCTpyKIMiI O 0€30MacCHOCTH TPyJa, MOKapHOW OE30MacHOCTH U
3JIEKTPOOE30I1aCHOCTH.

[IpaBuna  monb30BaHUSA HarpeBaTelIbHbIMU  MpUOOpamu. Mepsl
IPEJOCTOPOKHOCTH TP TOJB30BAHUM  arpeCcCUBHBIMHM M OTHEONACHBIMU
KUJKOCTSIMU Y Ta3aMHM, a TAKKE STaMH.

3amuTtHOE 3a3emiieHHe oOopynoBanus. [lepBas moMons Mpu MOpaKEHUU
ANEKTPUUYECKUM TOKOM.

[Toxxapnas 6e3omacHocTh. [IpaBuiia moBeeHus Npu Moxape, IopsI0K BHI30Ba
NOoKapHOM  KOMaHJbl, TMpaBuia I[OJb30BaHUS TMEPBUYHBIMU  CpPEIICTBAMU
nokaporyuieHus. Mepsbl 1o TpeaynpexIeHuto noxapoB. [IpaBuna mnojap3oBaHus
OTHETYILIUTEIISIMHU.

Tema 3. O3nakomiieHHe ¢ pad0YMM MeCTOM JIa00PAHTA XUMHYECKOI0
aHaJu3a.

TpeboBaHUd K yUYaIIUMCH.

Yyanumecs 10JKHBI 3HATD:

Mebenb, 00opyaoBaHHe, MNPUOOPBI, MHCTPYMEHThl XHMHUYECKOW J1abOpaTOpHUU.
Yuammecs 101KHbI yMeTh:

MOJIB30BAaThCSA ~ OOOPYIOBaHWEM, TMPUOOpPAMH W  PaA3JIMYHBIM  OCHAIICHHUEM
XUMHYECKOH 1abopaTopu.

Copnep:xanue pador.

O3HakoMIIeHHE ¢ pabOYUM MECTOM JIa0OpaHTa XUMUYECKOTO aHAJIH3a, C
o0opy0BaHUEM nabopaTopuu, c npudbopamu, c
CaHUTAPHO-TEXHUYECKUM 000pYyI0BaHUEM, C JTaOOPATOPHOUN MEOEIbIO.

Tema 4. Texuuka J1a60paTOpHBIX padoT.
TpeOGoBaHus K yyaumcsl.
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Y4uammecs: 10/ZKHbI 3HATD:

paboTy ¢ 1abOpaTOPHOMN CTEKIITHHOMN TOCYIO0M;

preMbI paObOTHI C HarpeBaTEILHBIMH MPUOOPAMHU;

IIPUEMBI UCIIOIb30BaHUS U CMEIINBAHUS PEAKTUBOB, TBEPABIX U KUIKHUX BEIIECTB;
METOJbl OYUCTKHU BEIIECTB;

METO/IbI ITOJYYEHHUSI TA30B;

MPaBWIBHOCTH 0TOOPa Mpo0 ISl aHATIU3A,

BJAJETh OCHOBHBIMH IPUEMAMH TI'PAaBUMETPUYECKOTO (BECOBOIO) aHAIMU3a;
Yuyammecs 101KHbI yMeThb:

MOATOTOBUTH pabOUUid CTOJ JIsl IPOBEICHUS aHAJU30B;

OIPENENATh TEMIIEPATYPY KUIIECHHS U IUIABJICHUS BEILIECTB;

B3BELIMBAThH BEILIECTBA;

OPUMEHATHh  NpPUEMBbl  MPOMBIBAaHUS  OCAaAKOB  OpH  (UIBTPOBAHUM U
HEHTPU(PYTUPOBAHUY;

IPUMEHATDH IPUEMBI 3a00pa KUIKOCTEH;

IPUTOTOBJISITH PACTBOPBI.

Coaep:xanue pador.

HNHcTpyKTaX 1o 0€30MacHOCTH TPYAa U 03HAKOMJIEHUE C MPABUJIAMH BHYTPEHHETO
pacnopsiika.

[IpakTHueckoe 03HAKOMIIGHHE C YCTPOMCTBOM M OCHAIICHHEM pabodero
MecTa 1abopaHTa XMMHUYECKOT0 aHaju3a. YXoJ 3a paboduM CTOJIOM, MOATOTOBKA
€ro IS TPOBEACHMS aHAIN30B. MBIThE W CYIIKa XUMHYECKOW MOCYABI OOIIETO
Ha3HAYCHUS, U3TOTOBJICHUE STUKETOK U HAMKUCEHN IS Hee.

OT6Op pEaKTUBOB W MPUTOTOBJICHHUE PACTBOPOB [JI MBIThSI TTOCYIBI
XUMUYECKAMH CTOco0aMu. MBIThe XWMHYECKOW ITOCYIBl OOIero Ha3zHAYCHUS
XUMHYECKUM W CMEIIaHHBIM crocobamu. Bwibop pacTBopuTens, crocod ero
ouncTKU. [IpoBepka mocypl Ha YUCTOTY.

OcBoenue mnpuemMoB palbOThl C HarpeBaTelbHbIMU TpuOopamu. Cyiika
XUMHUYECKON MOCYyAbl MPU HArpeBaHuWU. Pe3ka CTEKISHHBIX TPYOOK M MallOYek,
OIUIaBJIeHNE UX KOHIIOB. Cru0aHue 1 OTTSIruBaHue TpyOOoK.

ITon6op u 06padoTka mpoOok. M3roToBiieHrE TPOMBIBAJIKH.
OcBoeHre MPUEMOB HarpeBaHUs, CYIIIKH U MPOKAJTNBAHMS.

ITpoBepka ncnpaBHOCTH TepMomeTpa. OnpenesieHre TeMnepaTypbl KUIIEHUs
Y TUJTABJICHUSI BEILIECTB.

YcTaHOBKA TEXHUYECKHUX BC€COB, OIIPCACIICHUC Hy.]'IeBOI\/’I TOYKH, B3BCIIINBAHHC
TBCPABIX TCJI, 3allUCh PC3YyJILTATOB. yXOI[ 3a BecaMu. B3sTue HaBecok ChIIIYYUX U
KHUIKHNX BCIICCTB.

H3menpuenne HeOOJIBIIOTO KOJIUYECTBA COJICH.
OcBoeHue IMPUEMOB CMCHIMBAHUA TBCPABbIX BCUICCTB U )I(HI[KOCT@IZ.
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[IpuroToBneHue OMpEAEIECHHOTO KOJIMYECTBAa (Macchl) pacTBOpa BEIIECTBA
3aJlaHHOM  TPOLIGHTHOM  KOHLEHTpanuu U3  BenlectBa  (0€3BOAHOTO |
KpUCTAJUIOTHIpaTa), U3 pacTBopa 00Jee BEICOKOM KOHIIEHTPAIUU.

Ornpenenenue apeoMeTpOM TUIOTHOCTU BOJIHBIX PACTBOPOB KHUCIOT, COJEH U
miesioyeil; HaxoXIACHWE UX KOHIIEHTpalluu u3 BemecTtBa (0€3BOJHOTO U
KPUCTAJUIOTUPATA), U3 PACTBOPA MPOLIEHTHOW U MOJISIPHON KOHIICHTPALIUH.

OuncTka BemiecTB. Bpibop ¢unpTpyromero wmarepualia, H3rOTOBJICHHE
bunpTpa. COOpKa ycTaHOBKU i prutbTpoBaHus. OYNCTKA XUMHUYECKUX BEIICCTB
OT MeXaHWYecKux npumeceid. OCBOEHUE MPUEMOB MPOMBIBAHUS OCAJIKOB IIPHU
bunpTpoBannK W neHTpudyrupoBanur. OUYHCTKAa BEMIECTB BO3TOHKOW W
KpUCTAJUTA3aUENd. DKCTPAKIUs BEMIECTB.

[lonyyenue razoB. Pazbopka, MbIThe U cOOpka amnmnapata Kunna, ucneiranue
€ro Ha TepMETUYHOCTh W 3apsaka. [lomydeHue BoIOpOJa, UCIBITAHUE €r0 Ha
qucToTy. O4nCTKa BOJLOPO/A IPH MIOMOIIM TPOMBIBHBIX CKJISTHOK.

[lomyyenue, ouncrtka, cynka u cooupanue kuciopoaa. Pazdbopka, MbITbe U
cOOpKa razoMeTpa, 3aroJHEHUE €ro ra3oM.

OT160p ¥ noAroTOBKA P00 jig aHanuza. OTO0p MepBUYHOM CpeiHen TPOOHI,
ee H3MeJIbYeHHe, NepeMelluBaHue | KBapTroBaHue. OTOOp M MOATOTOBKA
7abopaTopHbIX Tpo0, a Takxke npod mertawmoB. OTOOp MpoO pacTBOPOB H3
AJIEKTPOXMMHUYECKUX BaHH. llepeBeneHue BemiecTBa B pacTBOpP PacTBOPEHHEM B
kucnotax u crasienneM. Onpeaenenue pH cpenpl. [Ipurotonenue peakTHBOB €
UCTIOJIb30BAaHUEM CIPABOYHHKA M0 aHATUTHYECKOW XuMuH. OOyueHue KarneabHOMY
aHanu3y Ha (pappopoBoOi MIACTUHKE.

OBnajzieHue OCHOBHBIMU NMPUEMaMU TPABUMETPUUYECKOTO (BECOBOTO) aHAIN3A.
[TogroroBka pabodero mecra u oOopyaoBaHusi Kk padore. OcBOeHHE TPUEMOB
oTOOpa KHUAKOCTEH MHUIIETKOW, 3allOJIHEHUs MEPHOW KOJObl, OOpeTKH, OoTOOpa
BCIIOMOTATENbHBIX PEAKTUBOB MEPHBIM HIIMHAPOM. OTcUeT 00bhemMa KUJIKOCTH 10
OropeTke, TOYHOCTh oOTcyera. I[IpoBepka OOBEMHBIX MEpHBIX KOO, MUIETOK,
OropeTok, Karmid pactBopa u3 Oroperku. [IpuroroBnenue 3agaHHOTO 00BEMa
pacTBopa HEOOXOAMMOI KOHIIEHTpAallMM W3 YHUCTOrO BEUIECTBa, OE3BOAHOIO U
KpucTayioruapata. [IpuroToBieHrne CTaHAAPTHBIX PACTBOPOB W3 (PUKCAHAIIOB.
[IpuroToBieHne pacCTBOPOB HHINKATOPOB; paOOUYUX PACTBOPOB KUCIOTHI U MIEIOYH,
WX CTaHJIapTU3AIIHSL.

Tema 5. O0yueHue 0CHOBAM TeXHMYECKOI0 aHAJIN3A.
TpeboBaHus K y4aluMcsl.

Yuaniuecst 10JKHbI 3HATD:

CrIocOObI TIPOBEJICHUS AHATIM30B ChIPhS;

omnpeAeeHue coaepxkanus Boasl no Juny-Crapky;

paboTy W TEXHOJOTMYECKHE OCOOCHHOCTHM BHCKO3UMETpa OHIJEpa, BECOB
MopaBectdans, razoananuzatopax tumna Opca. O0y4daroniuecs 10J1KHbI yMeTh:
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MPOBOJUTh  AHAIM3bl  CHIPBS, TOJYNPOAYKTOB H KOHEUHBIX MPOJYKTOB,
BbIpa0baThIBaEMbIX HA MPEATNPUATHH, IO ICHCTBYIOIIMM METOJIUKAM U CTaHIapTaM;
Conep:xkanue pador.

HNuctpykTak mo 0e30macHOCTH TpyAa M O3HAKOMIIGHHE C TIpaBUJIAMU
BHYTPEHHETO pacropsiaKa.

Onpenenenue coaepxanus Boasl o JnHy-Crapky. CriocoObl IpaBUIBHOTO
oTcyeTa 00beMa BOAbI B IpUeMHUKaX. OIpeneraeHre coaepkKaHus BOJbI B BECOBBIX
npoueHtax. OcBoeHHWE NpPHUEMOB pabdOThl C THUAPOCTATUYECKHMMH BECaMU
MopaBecrdans, moaroroBka ux K paboTe: TpoBepKa HYJIEBOH TOYKU IIO
JUCTWUINPOBAaHHOW BOJIE; BBICYIIMBAHUE MOIUIABKAa U LIWIMHAPA aHAIA3ZUPYEMOMN
KUAKOCTBIO C  Temmeparypoil 20°C; morpykeHhme B HEe  IOIUIABKa;
YPaBHOBELIMBaHUE KOPOMBICIIA C TIOMOIIBIO PA3HOBECOB; OTCYET IIJIOTHOCTH.

OnpeneneHne  TeMmIeparypbl, KalleNaJeHWs, IUIABICHHMS  TOPHOYHUX
MaTepHalioB, BCIIBIIIKK B IPUOOPAX OTKPBHITOrO U 3aKPBITOTO TUIA.

OnpeneneHne KWHEMATHYECKOW BSA3KOCTH HE(MTENPOIYKTOB, Pa3THMUYHBIX
xuakocten. [loaroroBka BUCKO3UMETpa K paboTe, KaTMOPOBKA U OMPEICIICHUE €ro
MOCTOSHHOM.

HpaKTI/ILIeCKOC O3HAaKOMJICHHUC C YCTpOﬁCTBOM BHCKO3HUMCTpPA 3Hrnepa )51
IMpucMaMu pa6OTI>I C HUM IIpH OIIPCACIICHUHN YCHOBHOﬁ BA3KOCTH HG(l)TGHpOI[YKTOB.

Onpenenenre GpakIMOHHOTO COCTaBa HEPTENPOAYKTOB METOAOM IIEPETOHKU
B KoJi0e.

AHanu3 JTaKOKpacoyHbIX NPOAYyKTOB. OmpeaesieHne MIOTHOCTH U BSI3KOCTH
JAKOKPACOYHBIX MPOAYKTOB. OmnpeeneHre IBeTa o MoJA0METPUUYECKO IIKae.

[IpoBeneHrE XMMHUYECKOTO aHAJIW3a YIIEPOJUCTBIX U HU3KOJIETHPOBAHHBIX
cTajeil Ha oOIlee colepaHue YIJepoja, Cephbl, MapraHiia, Xpoma, BaHaAus W
Ipyrux  anemMeHToB. OnpeneneHue CcocTaBa W CBOWCTB — JKapOCTOMKHX
MPOBOJAHUKOBBIX U MArHUTOTBEP/IbIX CIUIABOB. [IpUroToBiieHNE MIIACTHH.

AHanu3 1po0 NPUPOAHBIX, NPOMBIIIJIEHHBIX U TOMNOYHBIX Ta30B Ha
razoaHamuszaTtopax tuma  Opca. lloaroroBka  pacTBOpOB.  3aloJHEHUE
NOTJIOTUTENIBHBIX M YPaBHUTEIBHBIX COCYJOB COOTBETCTBYIOIIMMH pPacTBOpPaMH,
poBepKa TE€PMETUYHOCTU OTIEIbHBIX KPAaHOB M BCEro Mpudopa B IIEJIOM,
IIPOBE/ICHUE AHAJIN30B.

[IpoBeneHrne aHaNM30B CHIPHS, MOJYNPOAYKTOB U KOHEYHBIX IMPOIYKTOB,
BbIpa0aThIBAEMbIX HA JIAHHOM TPEANPHUSATHH, MO JACUCTBYIOIIMM METOAUKAM U
CTaHJapTaM.

Benenune 3anuceit B 1abopaTopHOM KypHAJIE.

II. OBYUEHMUME HA IIPEAITIPUATHUUN
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Tema 6. 3HakomMcTBO ¢ npeanpussTueM. MHCTpyKTaXk 110 oOXpaHe TPyaa u
MOKAPHO 0€30MACHOCTH HA NMPeANPUATHH.

TpeboBaHUs K 00YYAIOIIUMCH.

anumecn HOJIZKHbBI 3HATD:

*  WHCTPYKTaX MO OE30MaCHOCTH TPyJa HAa MPEANPHUATHU. YUaluuecs
HOJIKHBI YMETh:

¢ IMPUMCHATL CpPEACTBa TCXHUKH 0e30IacHOCTH U HHI[HBHI[yaHBHOﬁ
3allIUTHI.

Conep:xkanue pador.

BBomuplii  uHCTpyKTaxk 1o Oe3omacHocTd Tpyna. O3HaKOMIIEHHE C
OpEeIIpUITUEM, XapaKTEPOM BBINOJHEHHUs paboT. O3HakOMIIEHHE C pabouyum
MECTOM.

Cucrema ynpaBieHHUsl OXpaHOW TpyJa, OpraHu3alus ciy>kObl 0€30MacHOCTH
TpyJla Ha IPEANPHUATHH.

WNHcTpykTaxk 1Mo oxpaHe Tpy/a U MoxapHoi 0€30MacCHOCTH Ha TPEIIPUSTUN B
cootBerctBU ¢ ['OCTom 12.0.004.90 «CCBT. Opranuzanus oOy4eHHS
paboTaromux Oe3omacHOCTH Tpynaa. OOmue mnonoxeHus». [IpuMeHenune cpeacTs
TEXHUKHU O€30MaCHOCTU U UHIUBUYyAIbHOU 3aIUTHI.

Tema 7. CamocTosiTeIbHOE BHINOJHEHNE XUMHYECKOr0 aHAIM3a P00 B
COOTBETCTBUM ¢ KBAIH(PUKANUOHHON XapaKTePUCTUKOI JJa0opaHTa
XHMHMKOOAKTEPHOJOTHYECKOr0 aHAJIMU3a 2-r0 pa3psaja.

TpeboBaHUg K 00YYAIOIIAMCS.

Yyammuecs 10JKHBI 3HATH:

* BUIBI pa0OT U OOS3aHHOCTEM B XHMMHUYECKOM jabopaTopuu JiabopaHTa
XUMHUKO-0aKTEPHOJIOTUYECKOT0 aHau3a 2-T0 pa3psijia.

Yyammecs: 10/KHbI YMETh:

*  BBINOJIHATH BCE BUJBI pabOT, BXOASIIUX B KPYT 00s3aHHOCTEH JlabopaHTa
XUMHUKO-0aKTEPHOJIOTUYECKOTO aHau3a 2-T0 pa3psiaa.

Copnepxanue pador.

OcBoeHue Bcex BUAOB pabOT, BXOJALIUMX B Kpyr 0Osi3aHHOCTEH J1abopaHTa
XUMHKO-0aKTepPHOJIOrHUYE€CKOro aHaIMu3a 2-To pa3psa.

Brinmonnenue kBanudpukamoHHol (mpoOHO) paboThI.

3. Opranu3anuoOHHO-MeIarorniecKkme yCJaoBus peajin3anun o00pa3oBaTeibHOi
NporpaMMslI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue
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HaumenoBanue .
Bun yueOnou
CHeIHaTU3UPOBAHHBIX OcHnatenue
. JESITEIbHOCTH
MOMEIEHU I
ayuTOpUs nekuuu, npaktuyeckue | [locagodynbie MecTa Mo KOJINYeCTBY
3aHATHS, KOHCYJBTAIMH | CIIyIIaTeneil; pabouee MecTo
Mpero/IaBaTesi; KOMIIBIOTED,
MYJIbTUMEIUNHBIN TPOEKTOP,
9KpaH, 10CKa; BHIXO/ B UHTEPHET,
ap.
naboparopust MpaKTU4ecKue 3aHsaTusi, | MHCTpYMEHTBI, pacXo/IHbIe MaTEePUAIIbL,
yueOHasl mpaKkTuKa o0ecreynBaroIIfe BHIIOJHEHUE BCEX
BUJIOB pabOT yuyeOHOM MPaKTUKH,
OTIpeIeNIEHHBIX COJEPKaHUEM
00pa30BaTeNbHOMN POrpaMMbl
6aza IIPOU3BOJICTBEHHAS O060opyaoBaHHE U TEXHOJIOTUYECKOE
MIPOU3BOICTBEHHOMN MpaKTHKA OCHaIIeHue pabounx Mecr,
MPAKTUKH B o0ecreynBaroIre BHIIOJTHEHNE BCEX
OpraHu3aIy 1Mo BUJIOB pabOT POU3BOJICTBEHHON
npoduiio MPAKTUKHU, TPETYCMOTPEHHBIX
o0pa3oBaTenbHOM o0pa3oBaTenbHOI MporpaMMon
MIPOrpPaMMBbI

3.2. UndopMaunnoHHoe odecnevyeHne o0yueHust

1. AHaMTHYeCKass XUMHUS 2-€ W3[., UCIp. U JOI. Y4eOHOoe mocoOue s
CIIO. Anapues A.I., Jlynenko I'.K., Anexkcanaposa T.I1., KazakoBa A.A. HayuyHas
HoBocubupckuii rocyapCTBEHHBIN TEXHUYECKUM yHUBEpPCUTET (T.

mIKoJia.

OCHOBHBIC HCTOYHUKH:

Hosocubupck). I'oa: 2017 / I'pudp YMO CIIO.

2. AHanuTuyeckas Xumus 4-e uzll., nep. u 10n. Y4YeOHUK U MPAKTUKYM IS
CIIO. Hukutuna H.I. -
uccnenoBarenbekuit yausepeuteT « MUDT» (r. MockBa-3enenorpan) ['ox: 2017 /

T'pud YMO CIIO.

3. Bockpecenckuit [1.M. Texnuka mabopatopHbix paboT. — M.: W31.-BO

«Xumusay. — 1973.

4. [NaiinykoBa b.M., Xapuronos C.B. TexHuka u TeXHOJIOTHUS JTaDOPATOPHBIX

OTB.

pabor. — M.: OULI «Axanemusi». — 2016.

5. 3axapoB JI.H. Texnuka 6€301macHOCTH B XUMHUYECKHUX Jabopatopusix. — JI.:
Xumus, 1985. — 182 c.
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6. NBanoB b.U. [1oxapHas omacHOCTbh B XUMHUUYECKHUX JlabopaTopusx. — M.:
Xumus. — 1988.— 111 c.

7. Kopoctenes I1I1. JTaGopaTopHasi TEXHHMKa XUMUUECKOTO aHan3a. — M.:
Xumust. — 1997.

8. Kapuesckuii I1.A. KOMIUIEKT KOHTPOJIbHBIX 3aJlaHUK IO KypCy
«BBenenue B 5kOHOMUKY». — M.: HoBas mkona. — 1993.

9. Kapuesckuii [1.A. KoMIIEKT KOHTPOJIBHBIX 3aJaHUl 10 Kypcy «OCHOBBI
SKOHOMHKH U MPEAIPUHUMATENBCTBA». — M.: Menemxkep. — 1994.

10.  Kacarkuna A.C., OCHOBBI 3J€KTPOTEXHUKU. — M.: Bpicmiag mkona. —
1986.

11.  KuraeB B.E. YueOHuk «OnekrporexHuka». — M.: Bpicmas mkona. —
1985.

12. KoncrantunoB B.M., UYemmaze HO.b. Dxomorndyeckue OCHOBBI
npupoiononab3oBanus. — M.: Akagemus. — 2006.

13. OcHOBBI PBIHOYHON dKOHOMHUKH. Pabouas TteTrpaab. — M.: Accormanus
JIeJI0BOTO coTpyaHuuecTBa «O0Opa3zoBaHue U KyJIbTypa». — 1994,

14.  IIpsHuKOB B.A. Texnnka  0e30MacHOCTH B XMMHYECKOM
MIPOMBIIIEHHOCTH.
M.: Xumus. — 1989. — 288 c.

15.  PoznoBckuii A.M1. OCHOBBI TEXHHKHU B3pbIBOOE30NACHOCTH MpU padoTe ¢

roprourMu razamu 1 napamu. — M.: Xumus, 1980. — 376 c.

16.  IlonoxoB B.®., I'eitn A.I'. OCHOBBI 3KOJIOTUH U TPUPOAOIIONB30BAHUS. —
Mockaa: [Ipocsemenue. — 1995.

IlOHOJIHl/ITeJIbHLIe HCTOYHUKH

1. HoxtopoB A.B. Oxpana Tpyna B cdepe OOIIECTBEHHOIO MHUTAHUS:
Yuebnoe nocodue (I'PUD) / A.B. Jloktopos, T.U. Meiikuna. — M.: UHOPA - M,
Anwspa - M, 2010. — 272 c.

2. Homun II.A. CnpaBouHMK O TexHHKE Oe3zomacHocTH. M3m. 6-e. — M.:
Oneproaromusaart, 1984. — 823c.

3. I'neboBuu A.A. JlabopaTtopHble paOOThI MO JIEKTPOTEXHUKE C OCHOBAMU
MPOMBIIICHHOW 3JIEKTPOHUKHU. — M.: Beiciias mkona. — 1976.

4 KaprmoB FO.A. CaBoctua A.Il.  Mertonst  mpobooTOopa
npobornoaroroBku. — MznarenbctBo: bunom. JlabopaTopust 3nanumii. — 2003.

5. KpukcynoB E.A., [Taceunuk B.B., Cunopun A.Il. YaeOHUK «IKOTOTHD.

M.: Ipoda. — 1995.

6. Jluncuny M.B. Dxonomuka 6e3 TaiiH. YueOHUK OCHOB SKOHOMHUYECKUX
3HaHWW s yyammxes  9-11  kiaccoB  00meoOpa3oBaTeNbHBIX — IIKOJI,
npodecCUOHaNbHOTEXHUUECKUX YUMIIMIL U TEXHUKYMOB. — M.: [leno. — 1993.
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7. Jlo6auer A.JI., CrenanoBa P.®., Jlobauesa 11.B. AHanu3 HeopraHuyecKux
3arpsA3HUTENEH MUTHEBBIX U MTPUPOIHBIX BOJ. — Camapa: n3znarenbcTBo «CaMapcKui
yHuepcuret. — 2006.

8. Munaesa H.B. DxoHOMUKA ¥ IpEeANPUHUMATENBCTBO. JIEKIMK U JeI0BbIE
Urpsl U ynpaxsHenus. — M.: Bmagoc. — 1994. — 256 c.

9. Mumenko C.B., MopnacoB M.M., Tpodumor A.B., Uypukos A.A.
Yyebnoe nocodue «IIpobooTOop B cucTteMax KOHTPOJS MoKa3zaTejed KayecTBa
npoaykuum». — Tam6os: U3narenscto TT'TY. —2003.

10.  Crenun b.JI. Texnuka 1a00paToOpHOTO 3KCHEPUMEHTAa B XUMHUHU. — M.:
Xnmust. — 1999.

11. Tynmukua E.M. OOmas OuoJiorHss C  OCHOBaMH  JKOJIOTUHM U
IIPUPOIOOXPAHHON IEATENBHOCTH. — MOCKBa: EHTP «AKageMus». — 1999.

12.  Cypaseruna N.T., Mamenos H.M. Dxonorus: 3ananus, tectsl. — MOCKBa:
[IxonalIpecc. — 1996.

13.  Tpynosou kogekc Poccuiickon ®enepanuu. — M.: M3narensctBo «OMera
- JI», 2009. — 240 c.

14.  Iluxun A.4. YueOHuk «1eKkTpoTexHuka». — M.: Beicias mkomna. — 1998.

Y4eOHO-MeTOAMYECKOE O0ecneyeHUe 00pa3oBaTeIbHON NporpaMmbl 1.
[Tpe3eHTalMOHHBIN (HATJISIIHBIN) MaTepuan Ui TEOPETHUYECKUX M MPaKTUYECKUX
3aHATHM.

2. Meroaudeckue Marepuaibl 10 BBITIOJHCHUIO TMPAaKTUYECKUX pador. 3.
OueHoYHbIE CPeACTBA ISl IPOMEXKYTOUYHOM aTTECTalUU

3. O1eHOYHBIE CPEICTBA JIJII UTOTOBOM aTTeCTaIlMH.

3.3. KaagpoBoe o0ecneuenue peajin3annm 00pa3oBaTeibHON NPOrPaMMBbI

Peanuzauus oOpa3oBaTenbHOM pOrpaMMBbl o0ecrieunBaeTcs
nearoruaecKuMy paboTHUKaMH 00pa30BaTeIbHON OPTaHU3alliH, a TAK)KE JTUIaMHU,
MPUBJICKAEMBIMU K pealn3alud 00pa30BaTEbHOW MPOrpaMMbl Ha YCIOBUSX
IpaXKJIaHCKO-TIPABOBOTO JIOTOBOpPA, B TOM 4YHCJIE W3 YWCIA PYKOBOJIWUTEICH W
pabOTHUKOB OpTaHW3AIMK, HANpPABJICHHUE ACSITCIBHOCTH KOTOPBIX COOTBETCTBYET
npodmiro 00pa3oBaTeNbHON MPOTpaMMBbl, MMEIOIMUX CTaX pPabOThI B JaHHOM
poheCCHOHAIBHOM 00J1aCTH HE MEHee 3 JIeT.

4. OueHka Ka4ecTBa OCBOCHHS 00pa30BaTeJIbHOM NMPOTrPaMMbI
4.1 IlpomeskyTOYHAA aTTECTALUS

Peanuzamus oO6pa3oBaTenbHON MPOrpamMMbl COMPOBOXKAAETCS MPOBEACHUEM
IPOMEKYTOYHOM aTTecTalli 00YyUYaIOUINXCS B COOTBETCTBUHU C Y4EOHBIM IUIAHOM U
KaJICHAapHBIM yueOHBIM I'pa)KOM Ha OCHOBE OILEHOYHBIX CPEICTB.
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[IpomexyTounass arrecrauus MO HWTOraM OCBOeHWs auciuiuind, MJIK
MPOBOJAUTCA B (OpME TECTUPOBAHUS, IO UTOTaM MPAKTHUKUA - Ha OCHOBAaHUU
pPE3yIBTaTOB ee MPOXO0XKICHUS, MOJITBEPKAAEMBIX MOJI0KUTEIIbHBIM
aTTECTAlMOHHBIM JIMCTOM, MOMUCAHHBIM PYKOBOJIUTEIIEM ITPAKTUKHU.

4.2 UTtorosas arrecranus

[Iporpamma mnpodeccuoHanbHOW TOJATOTOBKH —3aBEpIIAETCS HUTOTOBOM
aTTecTarueil B hpopme KBaau(pUKAIMOHHOTO SK3aMEHa.

KBanudukanmoHHpli 5K3aMeH MPOBOIUTCS 00pa30BaTEIbHONW OpraHU3aIUei
JUISL OTpEAENICHUS] COOTBETCTBUS MOJYYEHHBIX 3HAHUN, YMEHHM U HaBBIKOB
nporpaMMe Npo(ecCHOHATBHOTO OOYYEHHMs M YCTAaHOBJIEHHS Ha 3TOH OCHOBE
JunaM, — OpoUeAmMM — HOpoeccuoHallbHOEe  oOydeHwe, 2  paspsaa 1o
COOTBETCTBYIOILEH Mpodeccuu padbodero JadopaHTa XMMUYECKOTO aHAIHU3a.

KBannpukanoHHbpld ~ 5K3aMEH  BKJIOYaeT B ce0d  MPaKTUYECKYIO
KBAIM(PUKALUOHHYIO padOTy M NPOBEPKY TEOPETUYECKHX 3HAHMM B MpeAesax
KBTI (PUKALIMOHHBIX TpeOOBaHMIA, YKa3aHHBIX B COOTBETCTBYIOILIEM
Ipo(heCCHOHATIEHOM CTaHAApTe.

K mpoBenennio kBanu(puKaMOHHOTO 9K3aMeHA IPUBJICKAIOTCS TIPEJICTaBUTEIN
paboToaaTene.

4.3. OueHoYHbIe MAaTEePHUAJIbI KBATH(PUKATMOHHOT0 3K3aMeHA

Bbuaer Ne 1

1. Knaccudukaiyisi MOHOB U JIEIEHHE UX HA aHAIUTUYECKHUE TPYIIIbI.
2. Kak onpenenuTts coaepKaHue BJIary B PAa3JINYHBIX BEIIECTBAX.

3. IlprunHbI aBapyil 1 HECYACTHBIX CIIy4aeB HA MPEAIPUATHH.

Buaer Ne 2

1. Tunbpl XUMUYECKUX PEAKIIUIA.
2. Kak nmpurotoBuTh pabouuii pactBop?
3. TpaBMatu3m u npo¢3adoaeBaHus, MEpPbl UX MPEIYHPEKICHUS.

Bbuaer Ne 3

1. KauecTBEHHBIN U KOJMYECTBEHHBI AHAIN3 HEOPTaHWYECKUX U OPraHUYECKHUX
BEILIECTB.

2. Kak npuroToBUTh CTaHAAPTHBIN pacTBOp?
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(98]

. OTBETCTBEHHOCTD pa60tmx 34 HAPpYIICHUC IIpaBUJI 0e301acHOCTH.

Bbuaer Ne 4

. DNEKTPOIMTHIECKasl Tucconuanus. Jluccoruanus KUcioT, OCHOBaHUM U COJICH.
. MeTtojibl onpeiesieHusl TUIOTHOCTH YKUIKOCTH.
. Mepbl 1 cpeAcTBa 3aIIUTHI OT MOPAKEHUS IJICKTPUUESCKUM TOKOM.

buaer Ne 5

. MeToapl KOJTMYECTBEHHOTO aHaIu3a, UX Kiaccu(ukaius.
. Kak cnenats ot60op cpenneit mpoObl TBEpIOTO BelecTBa?
. [IprurHBl BO3HUKHOBEHHUS MOkapoB. Mepbl moskapHOH NpOoQUIaKTHKY.

Buaer Ne 6

. KonnuecTBeHHBIN aHAINU3 U €ro 3aJa4H.

. Kak cnenatb oT00p cpeHei mpoOsl )KUIKOTO BelllecTBa?
. [IpaBuiia moBeieHUs pU MOXKape.

buaer Ne 7

. KoadpuumeHnT akTHBHOCTH M HEAKTUBHOCTU MOHOB B PacTBOPE JIEKTPOJIUTA.
. Meroas!l onpeieIeHUs BJaru BbICYIIMBAHUEM.
. CpencTaa nmoxapoTyleHuUs.

Bbuaer Ne 8

. 'paBUMeTpHUUECKUI aHAJIN3, CYLIIHOCTh, HA3HAYECHHUE.
.'oMoreHHble M TeTeporeHHbIe MPOIECChl, UX XapaKTEPUCTHKA, CHOCOOBI HMX

WHTEHCU(DUKAITUY.

. [lepBasi moMouIs MpU NOPAKEHUU INEKTPUUECKUM TOKOM.

Bbuaer Ne 9

. XUMHYeCKas peaknus, €€ CynHOCTb, CKOPOCTb XUMHUYECKOU pE€aKuuu.
. TeMnepaTypa IUIaBJICHHUA U 3aCThIBAHUS TOPIOYUX MATCPHUAJIOB.
. HepBaﬂ IMOMOIIb ITPH OKOTI'aX, KPOBOTCUCHUAX.
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Bbuaer Ne 10

. CpoiicTBa Oy(epHBIX pacTBOPOB, UX Ha3HAYCHUE.
. CrtocoObI onpe/ieIcHAs TEMIIEPATYPhl pa3MsITICHHS B KarlienaJ ICHHUS.

. I'urnena Tpyda IIpU OCHOBHLIX M BCIIOMOI'aTCJIBHBIX pa60Tax B XHMMHYECKOU
IMPOMBINIJIICHHOCTH.

Bbuaer Ne 11

. KommiekcHele COCAMHCHUA, 1 X OCHOBHBIC dHAJIUTUYCCKHUC XaPAKTCPUCTHUKMU.

. MCTOI[BI OIIpCACIICHUA TCMIICPATYPhI BCIIBIIIKKA W BOCIINIAMCHCHUS B HpI/I60an
OTKPBITOT'O U 3aKPBITOI'O THUIIOB.

. I/IHIII/IBHI[yaJIBHEJﬁ IMTaKCT U IIpaBUJia IIOJIb30BAHUA M.

Bbuaer Ne 12

. Banaqn aHAJIMTUYECKOM XHUMHUHN I10 AHAJIMTUICCKOMY KOHTPOJIIO
TECXHOJOIMYCCKUX IMPOLICCCOB.

. BI/II[BI BA3KOCTHU, CAMHHUILIBI U3BMCPCHUA, MCTOABI OIIPCACIICHN BA3SKOCTH.

. CanurtapHbie TpeOOBaHUS K paOOUYNM MOMEIICHUSIM.

Buaer Ne 13

. Peakiusg ocaxaeHuss B XMMHUYECKOM aHaimu3e, ocaaku (amopdHbIe W
KPUCTAJUTNYECKUE).
. YCTpPOUCTBO BUCKO3UMETPA.

. Buzibl mHCTpyKTaXka 110 6€301acCHOMY BEJIEHUIO pa0dOT JIabOPAaHTOM XMMHUYECKOTO
aHaJIn3a.

Bujaer Ne 14

. Cioco0bI BbIpakKeHUs] KOHIEHTPALIMU PaCTBOPOB.
. MeTroasl ra30BOro aHajIn3a, CyIHOCTh, HA3HAYCHUE.

. XUMHYECKHE OrHCTYIIHUTCIILHBIC CPCACTBA U IIpaBHJId UX IIPUMCHCHUS.

Bujaer Ne 15

. TUnbl KATATUTUYECKUX MTPOLIECCOB, UX CYIIHOCTb U BUJIBI.
. YCTpPOMCTBO U NPUMEHEHNE ra30aHAIA3aTOPA.
. Mepnl Oe3omacHoCTH npu padboTe JadbopaHTa XMMUUYECKOTO aHau3a.
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