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PabGouass mporpamma  paspaborana Ha  ocHoBe  DenepambHOTO
roCyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHJIApTa CpelHero NnpodeccHoHaTIbHOTO
oOpa3zoBanus (ytBepxkaeH Ilpukazom MuHuctepcTBa 00pa3oBaHUs W HayKu
Poccuiickoit @eneparuu Ne 900 ot «02» 08 2013r.), B penakiuu ot 25.03.2015r
o ipodeccuu 19.01.02 JlabopaHT-aHATUTHK, U B COOTBETCTBUU

- ¢ [lonoxenuem «O nopsiake pazpabOTKU U TPEOOBAHUIX K COACPIKAHUIO
u oopmiieHHIO pabouux MpOrpaMM Y4YeOHBIX NUCHUMIUIUH, MPOo(ecCHOHATBHBIX
Moayieii Ha ocHoBe @PI'OC B KpaeBOM TOCYAApPCTBEHHOM OOJIKETHOM
npoheccuoHaTbHOM 00pa3oBaTeTLHOM YUPEXKICHUU CpeIHero
npodeccuonansHoro o06pazoBaHusi «HOpUIBCKUN TEXHUKYM TMPOMBIIIICHHBIX
TEXHOJOTHM W CEpBHCa», YTBEPKIECHHBIM MpHKa3oM aupekTopa Hopuibckoro

TEXHUKyMa TPOMBIIUICHHBIX TEXHOJIOTUNA U cepBuca oT «21» 12 2018 r. Ne 01-
11/97

Opranuzanus-pa3padoTIHK: KPAEBOE I'OCYJAPCTBEHHOE
BIOJIDKETHOE I[TPO®ECCHUOHAJIBHOE OBPA3OBATEJIbBHOE
VUPEXJIEHUE «HOPWIbCKNM TEXHUKYM  ITPOMBIILIJIEHHBIX
TEXHOJIOT Y 1 CEPBUCA»
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1 IHACITIOPT PABOYEN IMPOT'PAMMBbI
MPOPECCUOHAJIBHOI'O MOAYJIsA
IIpuroros/ieHue pacCTBOPOB PA3JIUYHON KOHUEHTPALUU
1.1 Ob6aacTh NpUMEHEHUSI TPOTPAMMBI
[Iporpamma npodeccuoHaTBLHOTO MOAYJISL SIBJISIETCA YacThlO MPOrPaMMBbl
MOJATOTOBKM KBAJIM(PUIIMPOBAHHBIX paboumx, ciyxamux B cootBercTBun ¢ I'OC
CIIO nmo mpodeccun 19.01.02 JlaGopaHT-aHAIMTHK, BXOIAIIEH B COCTaB
ykpynHeHHoi rpymnmnel  npodeccuit  19.00.00 [IpomblmnenHas 3KoIorus U
OMOTEXHOJIOTMM B YacCTH OCBOCHHUS OCHOBHOTO BHJa MNPodeCcCHOHATHHON
nesarenbHoctu (BIT):
[TpuroroBnenue npod 1 pacTBOPOB PA3IUIHON KOHIICHTPAIIUH U
COOTBETCTBYIOMUX NpodeccrnonansHbix kKomrerenui (I11K):
[IK 2.1. T'oTOBUTH pacTBOPHI TOUHON U NPUOIUZUTEIBHON KOHIIEHTPALIMH.
[1K 2.2. OnpenensiTh KOHIEHTPAIMH PACTBOPOB PA3IMYHBIMU CIIOCOOAMU.
[1K 2.3. OtOupaTh 1 TOTOBUTH IPOOBI K MPOBEJICHUIO aHAIU30B.
[Iporpamma mpoeccCHOHATBHOTO MOMAYJSI MOXET ObITh HCIIOJIb30BaHA B
JOTIOJTHUTEILHOM O00pa30BaHUU JUIsl TIOJITOTOBKU KBATM(PHUITMPOBAHHBIX PaOOUMX
1o npogeccuu:
- 1a00OpaHT XUMHUYECKOTO aHAJIN3a;
- 1Ta0OpaHT CIEKTPAIBHOTO aHAIN3a
1151 oOyyaromuxcst Ha 6a3e OCHOBHOTO (00111eT0) cpeAHero 00pa3zoBaHus O6€3
TpeOOBAHMI K OTIBITY paOOTBHI.
[ToaroToBKM U MEPENOArOTOBKH pabO4MX, MOBBIIICHHUS KBATU(UKAIIUU 110
npodeccun
- 71a00paHT XMMHUYECKOT0 aHAJIN3a;
- 1a0OpaHT CHIEKTPAIbHOTO aHAJIN3A,
HE UMEIOIINUX MPO(PECCHOHATIEHOTO 00pa30BaHus MO JAHHOW MPOQPECCUU C OTIBITOM
paboThI, yCTAHOBJICHHBIM KBaTU(UKAIIMOHHBIM Pa3psiioM HUXKE YETBEPTOTO.
1.2 Henu u 3agayum Moaynst — TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
MOYJIS
C uenpio OBNAJICHUS] YKa3aHHBIM BUJIOM TTPO(ECCHOHANBHOM eI TEIbHOCTH
U COOTBETCTBYIOIIMMHU NPO(GECCHOHATbHBIMA KOMIETCHIMSIMH OOYyYaroluxcs B
X0/I€ OCBOEHUS MPOPECCHOHATBHOI'O MOTYJISL JOJIKEH:
HMeTh MPAKTUYECKUH ONbIT:
— TPUTOTOBJIEHUS] PACTBOPOB TOYHOW U MPHUOJIM3UTEIBHON KOHLUEHTPALUY;
— YCTAHOBJICHUS KOHILIEHTPALlMU PACTBOPOB PA3IMYHBIMU CIIOCOOAMU;
yMeThb:
— TOTOBUTH PACTBOPHI PA3TMUYHBIX KOHIICHTPAIUM;
— ONpeIEeNsATh KOHIEHTPAIMU PaCTBOPOB;
3HATh:
— KJIaccU(UKAIUIO PACTBOPOB;
— CIOCOOBI BBIPAXKEHUST KOHIIEHTPAIIUU PACTBOPOB;
— CHOCOObI M TEXHUKY IMPUTOTOBIIEHUS] PACTBOPOB;
— CcnocoObl U TEXHUKY ONpeeIeHUs] KOHIEHTPALMH pacTBOPOB;



— METOJIbl pacueTa pacTBOPOB PA3INYHON KOHIICHTPAIUH,

1.3 KouguvecTBO 4YacoB Ha OCBOeHHE paboyedl  mporpamMMbl
podecCUOHaNBEHOTO MOIYJIS:

O6BeM paboueii mporpammbl 607 yacoB, BapuatuBHOM yacT () 4acos,

caMoCTOsITeNIbHOU paboThl 34 yaca

Bcero yacoB Harpy3ku BO B3aMMOJEHUCTBUU ¢ mpernojaBarenem 93 daca, B
TOM YHCIIE:

Bcero yacoB 140 ugacos,

B T.4. JAOOPATOPHBIX U MPAKTUYECKHUX 3aHATHI 47/ 4acoB,

KypcoBbIX padoT 0 yacos.

Y4eOHoit u mponsBoacTBeHHOU MpakTHKU 480 yacos



2 PE3YJIBTATBI OCBOEHUSA ITIPO®ECCHOHAJBHOI'O

MOJYJIS

Pe3ynbraToM  OCBOEHHS MpOrpamMMbl  MPOQPECCHOHAIBHOIO  MOAYJS
SBJISIETCSI OBJIAQJICHHE OOYYAIOIIMMUCS BUAOM MNpOo(eCcCHOHATHLHOM AESTENbHOCTU
IIpuroroBiienre Npod U pacTBOPOB Pa3JINYHONH KOHIEHTPALMHU, B TOM YHUCIIE
npodeccuonansubiMu (I1K) u o6mmumu (OK) koMmieTeHITAsAMH:

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHUst

[IK 2.1 ['oTOBUTH pacTBOPHI TOYHOUN M MPUOITU3UTENBHON KOHLIEHTPALIUH.

[1IK 2.2 Onpenenarbs KOHLEHTPAUU PACTBOPOB PA3NIMYHBIMU CIIOCOOAMU.

[IK 2.3 OTOupaTh U TOTOBUTH MPOOKI K MTPOBEJACHUIO aHATU30B.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIbHOCTh, UCXOJS U3 LIETH U
CHOCO0O0B €€ TIOCTH)KEHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3 AHanu3upoBaTh pabOuyl0 CHUTYaIUIO, OCYILECTBISATh TEKYLIUH U
UTOTOBBIM  KOHTPOJb, OLEHKY U KOPPEKIHIO COOCTBEHHOU
NEATEIbHOCTH, HECTH OTBETCTBEHHOCTh 3a pe3ylbTaThl CBOEH
paboTHI.

OK 4 OcymecTBIATh ITIOMCK uH(popmaruu, HE00X0IUMOM
U1t 3 (PEKTUBHOTO BBIMOJIHEHUS TPO(PECCHOHATBHBIX 3a/1ay.

OK 5 Hcnonb3oBaTh WHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUH

B PO ECCHOHATILHOM JCSTEIHHOCTH.




3. CTPYKTYPA U ITPUMEPHOE COIAEPXXAHUE [TPO®ECCUOHAJIBHOI'O MOAVYJIA
3.1. Tematuueckuii mian npodeccuonanbHoro moayist [IM.02 [IpurorosieHue pacTBOPOB pa3IMUHON KOHIEHTPALIMH

Koani HaumMeHoBaHusI pa3iesioB Bcero O0bemM BpeMeHH, 0TBeIeHHbII Ha Ilpaxkmuka
npodeccn | NpodeccHOHATLHOro MOIYJIS 4acoB OCBOEHHE MeKINCUUIIMHAPHOTO
0 (maxc. Kypca (KypcoB)
HAJIBHBIX yuebnas Oobs3aTe1bHAA Camocrositen | YueOna | Ilpouseoocmee
KOMIIeTEH Hazpy3Ka u ayJUTOpHas bHasi paboTa o, HHas,
Ui npakmuky) | y4eOHAsi HATPY3Ka | 00y4YaIOLIero | 4Yacos uacos
00y4aromerocs csl, (ecu
Bcero B T.4. 4acoB npeoycmompet
, J1adopaTopH a
4acoB | ble padoThI paccpedomouye
u HHas
NMPAKTHYECK NpaKmuka)
ue 3aHSATHS,
4acoB
1 2 3 4 3) 6 7 8
IIK 2.1 Pa3znen 1. MeToabl pacuera u 470 68 35 18 384 -
MPUTOTOBJIEHUS] PACTBOPOB.
IIK 2.2 Paznen 2. OnpenesieHue 21 13 6 8
KOHIIEHTPALlMH PACTBOPOB.
MK 2.3 Pa3nen 3. [Ipo6ooTdop u 21 12 6 9
NMOJATOTOBKA NMPO00 K aHAJIM3Y.
IIpou3BoacTBeHHAsI MPAKTHKA, 96 96
4acoB
Bcezo: 607 93 | 47 34 384 96




3.2. Coaep:xanue od0yueHus o npodeccruonansuomy moayito [IM 02. [Ipurotosnenue pacTBOPOB pazInaHON

KOHIICHTpAITUU

HaumeHoBanue
pa3nenoB
Npo(ecCHOHATBHOT
o moayJs (ITM),
MEKIUCITUILINHAPH
bIX kKypcoB (MIK)
U TeM

Conep:kanue y4eOHOro MaTepuaJia, JadopaTtopHbie padoThl U
NPAKTH4YECKHE 3aHATHS, CAMOCTOSITeIbHAS padoTa 00y4arouuxcs,

Oo0BeM yacoB

Yposennb
O0CBOCHHS

1

1IM 02.
IIpuroros.ienue
pacTrBopoB
pa3JIM4HOMI
KOHUECHTPALUU

607

Pa3nen 1 MeToabl
pacuera u
NPUTOTOBJIEHUS
PacTBOPOB.

96

MK 02.01 OcHoBBI
MPUTOTOBJICHUS
npod u pacTBOPOB
pa3JIM4HOMI
KOHUEHTPAUNHU

140

Tema 1.1
OcHoBHBIE
CBeJIeHHA O
pacTBopax u

Conep:xanue

1.

Knaccupuxanus PaCTBOPOB. PactBOpBI. PactBopuMOCTS.
KoMmrioHeHTsI ¥  NOpOAYKTBI WX  B3aUMOACHUCTBUA. [ pymibl
pacTBopuMOCTH. HachllEHHBIN, HEHACBIIICHHBIN, EPEHACHIIICHHBIN

14




KOHIHCHTPAIINAX.

pactBopbl. bydepubie pactBopbl. Kpucrammmzanus. [lucnepchHbie
cucteMsbl. JlucnepcHocTb, cMecH, B3BecH, sMylibcuu. KosouHble
pacTBOpbl. BiusHue Ttemneparypbl, IaBlIeHHS U KOHIEHTpaIMu Ha
CIABUT XMMHUYECKOTO PAaBHOBECHUSI B PacTBOpax. DJIEKTPOJIUTHUYECKAsS
JUCCOLIMAITHSL.

Cnoco0bl BbIpaKeHHMSI KOHLEHTpauuu pactBopoB. Ilpupona
PacTBOPSIEMOrO BEILIECTBA M PACTBOpPUTENA. BiusHHE TemIiepaTypbl
Ha pacTBOPUMOCTb T'a30B, KUJIKOCTEN U TBEPABIX BelecTB. PaKkTOpHI,
BIIMSIOIIE HA PACTBOPUMOCTb. BHIBI BBIpaKEHWM KOHUEHTpaLUW
pacTBOpoB. CBs3b HOPMAJIBHOCTH W MOJISIPHOCTH. 3aKOHBI JUIA
pactBopoB. [Ipubau3urenbHble, TOYHBIE, CTAHIAPTHBIE PACTBOPBI.

MeToabl pacyera KOHIEHTpPANMM PacTBOpPOB. MaccoBas 10
(mpouieHTHass  KoHIeHTparus) OObéMmHas goiss.  MoOJIpHOCTH
(MoysipHas oObeMHasi KOHIIeHTparusi). HopmanbHas KOHIICHTpaIus
(MoJIbHAst KOHIIEHTpAIMs dKBHUBajeHTa). MosbHas (MOJIIpHAsi) JOJS.
MosTbHOCTB (MOJIIpHAst BECOBast KOHIIGHTpaIys). TUTp pacTBopa.

IlpakTHYecKHe 3aHITHS 6

1. | Pemenwue 3aa4y Ha pacueT COCTaBa PaCTBOPOB Pa3IHMUHOM
KOHIICHTpALUHU 24

2. | Pemenue 3a1a4 Ha MacCOBYIO U OOBEMHYIO JIOJTIO
29

3. | Pemmenue npakTUYECKUX 3a7]a4 Ha KOHIIEHTPAIIUU BEIIECTB.
29

CamocrosiTejibHas paboTa: 10

CucreMatuueckas npopadboTKa KOHCIIEKTOB 3aHSATUM, YICOHOM U
CIIeMAIbHOM TEXHUUECKOH JIUTEpaTyphI (110 BompocaM K naparpadam,
rJ1aBaM y4eOHBIX MOCOOUM, COCTABJICHHBIM MPEIOIaBaTEIIEM).
[ToaroToBka K 1a0OPAaTOPHBIM U IPAKTUYECKUM paboTaM ¢
MCIIOJIb30BAHUEM METOJAMYECKUX PEKOMEHJAIIMI IPEenoJaBaTess,




odopmieHue 1a00paTOPHO-NPAKTUUECKUX PabOT, OTYETOB U MOJATOTOBKA K
UX 3alIuTe.

Tema 1.2 OcHOBHBIE
JadopaTopHbIe
onepamnuu.

1.

HN3menbuyenue u cMemmBanue. PydHoe u3MenbueHue, Ha3HAYCHUE.
Buner crynok u mpaBmia pa®oTel ¢ HUMH. OO65acTh MpPUMEHEHUS
MEXaHU4YecKoro u3MmenpdeHus. CrnocoObl CMEMIMBAaHUSA TBEPIBIX
BenecTB. CocoObl mepeMenIMBaHMsl )KUIKOCTEH.

Metoabl 0YMCTKM ¥ (UIBTPOBAHUS PACTBOPOB. DKCTPAKIUA U
BbicaiBaHue. CylIHOCTh, 00JIACTh MPUMEHEHHUS. DKCTparupoBaHUE
TBEPIBIX BEIIECTB U KUAKocTed, Hasznauenuwe QuibTpoBaHUS.
OuibTpyroume MaTepuabl. Crnioco6b1 buIbTpOBAHUS.
O6opynoBanue st QuibtpoBanus. Jlekanrtamus. OtneneHue u
IPOMBIBAHUE OCAJIKOB.

Juecrniuisanus. Ileperonka mnpu OOBIMHOM JaBJI€HHM, OO0JIACTb
npumeHeHus. [lpubop i MEeperoHKu Mpu OOBIYHOM JABJICHUU.
Bunel nedunermaropoB. Ileperonka mnpu yMEHbBIIEHHH JaBJICHUS.
[Ipubop myig meperoHku mNoj BakyyMoM. [leperoHka c BOISHBIM
napoM. [IpubGop s meperoHku ¢ BOJASHBIM TapoMm. [[poOHas unu
(dpakuroHHas neperoHka. [IpaBuna neperoHku.

HarpeBanue u npoxkajuBanue. JJEKTPOHATpEBATEIbHBIC PUOOPHI.
Texnnka 6€30macHOCTH MPU padOTaxX ¢ HArpeBaTEIbHBIMU
npubopamu. [IpaBuiia HarpeBaHus U MPOKAJTIMBAHMUS.

BeinapuBanue u ynapusanue. Ou3nuecknuii ¥ XUMHYECKUN CMBICIT
sBJIeHMs. BrimaprBanue 10 ONpeaeieHHOro 00beMa U JI0 COJICH.
Texnnka 6€30macHOCTH MPHU padOTaxX ¢ HArpeBaTEIbHBIMU
npubopamu.

Cymika, Kpucrajim3anus, oxjaaxaenue. Pusndeckuii u
XUMHAYECKUH CMBICH siBJIEHHS. CyTh CyIIKH. 3HaYEHUE
KpUCTAIIM3alUH, TepeKkpucTamn3anun. OxXiaaxaeHue.

IIpakTHYeCKHE 3aAHATHSL:

11

10



1. | OcBoeHMEe IPUEMOB CMEIIIMBAHUS TBEPJIBIX BEIIECTB U KUJIKOCTEH
24

2. | O4ncTKa pacCTBOPOB OT MEXaHWYECKUX TpUMeceit HUIbTPOBAHUEM.
3u

3. | JuMCcTHUIIAIus BOIBI
la

4. | BeimapuBaHue U yriapuBaHHUE PacCTBOPOB
24

5. | HarpeBanue u nmpokajanBaHue
24

6. | OcBocHHUE ITPHUEMOB IMPOMBIBAHUS OCAJKOB JICKaHTaIIUEH
la

CamocrosiTesibHas1 padora:

CucreMatuueckas npopaboTKa KOHCIIEKTOB 3aHSATUM, YI€OHOU U
CHeuaIbHOM TEXHUYECKOU JIuTepaTyphl (110 BompocaM K mnaparpadam,
rJIaBaM Y4eOHBIX MOCOOUM, COCTABICHHBIM MPEIOABATEIIEM).
[ToaroToBka K 1a0OPaTOPHBIM U MIPAKTUYECKUM paboTaM ¢
UCIIOJIb30BaHUEM METOJIMYECKUX PEKOMEH AU MPErojaBaTes,

odopmiieHHE 1a60PATOPHO-MPAKTUUSCKUX padOT, OTUYETOB U IMOJATOTOBKA K

UX 3aIlUTE.
Tema 1.3 Metoasl u | Conep:kanue 10
TEXHOJIOT U 1. | IpuroroBjienune pacrBopoB c NPUOJIM3UTEIbHON
IPUTOTOBJICHUS KOHLICHTPALUei.
pacTBopoB Pacuer naBecku. B3BemBanue HaBecku. Paz0aBieHue u

PacTBOPOB C MPOIEHTHOMN KOHIIeHTparuei. O0mue npaBusia u
TEXHHKA MPUTOTOBJICHUS PACTBOPOB.

nepeMerMBasre pactBopos. Jlosenenue 1o Metku. [Ipurorosnenue

2. | [IpuroroBjieHHe PacTBOPOB ¢ TOYHOW  KOHIEHTPAIHEIA.
IIpuroroBnenue  pacTBOPOB € MOJISIPHOM  KOHLIEHTPALMEH.

11



IIpuroroBieHue pacTBOPOB C HOPMAIbHOW KOHIIEHTPALIUEH.

Pacuersl 1npu CMEMMBaHMM JBYX pPacTBOPOB C  Pa3iIU4HOU
KOHIICHTPALIUEH.

[IpuroroBieHue pacTBOPOB C HCIOJB30BAHUEM CTAHIAPT-TUTPOB.
TexHuka NpUroTOBJIEHUS PACTBOPOB COJIEN, KHCIIOT, HIETOYEH.

JlabopaTropHblie padoThl 18
1. | IlpuroroBiieHnEe pacTBOPOB COJIEW, KUCIIOT, enoyel. JloBenenue 10
METKH. 24
2. | llpuroToBiieHHEe ONpeIEeNEHHOTO KOIMYECTBa pacTBOPA 3aJaHHON
NPOILICHTHON KOHLIEHTPAINKU.24
3. | lIpuroToBiieHre CTaHAAPTHOTO PACTBOPA U YCTAHOBJICHHUE €TO
HOPMAaJIbHOCTH U TUTPA. 24
4. | OnpeneneHue TeMIepaTypbl U IIOTHOCTH TPUTOTOBIICHHBIX
pacTBOpOB, paboTa CO CIIPABOYHBIM MAaTEPUATIOM.
lg
5. | Onpenenenue apeoMeTpOM IJIOTHOCTH BOJAHBIX U MACIISIHBIX PACTBO-
pOB 29
6. | [IpuroToByieHre pacTBOpa CMEIIMBAHUEM JIBYX PACTBOPOB Pa3HOM
KOHIICHTpALUHU 24
7. | [IpuroToBieHre HEOOXOIUMOTO KOJIMYECTBA PacTBOpa
MPUOIN3UTEILHON KOHIIEHTPAIIUN 29
8. | IIpuroroBneHre HEOOXOAUMOTO KOJMYECTBA PACTBOPA TOUHOM
KOHLIEHTPALUU WA
9. | Pa3zbaBnieHue u pa3BelicHUE PaCTBOPOB.
1a
10. | [IpuroroBneHnue pacTBopa Mo CTaHAAPT-TUTPY.
29
CamocrosiTesibHas padoTa: 10

Cucremarnueckasi mpopabOTKa KOHCTIEKTOB 3aHATHIA, y4eOHOM U

12



CHEIMAIEHOW TEXHIUUECKOH JINTEPATypHI (110 BOMpocaM K maparpadam,
rilaBaM y4eOHBIX MOCOOUH, COCTaBICHHBIM MPEIO0/1aBaTEIeM).
[ToaroroBka k 1a0OPATOPHBIM M MPAKTUIECKUM padboTaM C
MCITOJIh30BaHUEM METOAMYECKUX PEKOMEHAITNI TIPEToaBaTers,
odopmieHuE Ta00PATOPHO-MPAKTHIECKUX PabOT, OTYETOB M TIOJTOTOBKA K

UX 3alUTe.
Paspnean 2. 21
Omnpenesienue
KOHIEHTPALNH
PacTBOPOB.
Tema 2.1. Conep:xkanue 7
Omnpenesienue 1. | TuTtpoBaHre Kak METOJ KOJUYECTBEHHOT'O aHaiH3a. Y CTaHOBJICHHE
KOHIECHTPALUH TOYHOM KOHLIEHTPAalM¥ TUTPOBAHHUEM. Y CTPOMCTBO, XapaKTEPUCTUKU
PacTBOpPOB 1 nopsinok pabotsl pH-metpa. [loTeHMOMETpHUECKOE OIpeIeseHre
Pa3IMYHBIMHA KOHLIEHTpaluu pacTBOpOB. Onpenenenue KOHLEHTpaluu
MeTOAAMM. B3BELIEHHBIX  BEUIECTB  LEeHTpudyrupoanueMm.  OrnpeaeneHue
KOHLIEHTpaluu OMHAPHBIX PACTBOPOB MPU MOMOIIHU apeOMETPa.
IIpakTuyeckue 3aHATHSA: 6

1. | OnpeneneHune sK€CTKOCTH BOJIbI TATPOBAHUEM.
29

2. | Onpenenenue  KOHIIGHTpAaIllMd  ocajaka  cyibdara  KaJblHs
HEHTPU(PYTUPOBAHUEM. 24

3. | Onpenenenne  KOHIIGHTPAIlUA  PAacCTBOPOB  CEPHOM  KHCJIOTHI,
TUAPOKCHIA HATPUS pH TTOMOIIIH apeomeTpa.
24
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CamocrosiTesibHas padoTa:

Cucremarrueckas mpopabOTKa KOHCIIEKTOB 3aHATHM, y4eOHOH U
CHelUaIbHOM TEXHUYECKOH JIuTepaTyphl (110 BompocaM K rnaparpadam,
rjlaBaM y4eOHBIX MOCOOUH, COCTaBICHHBIM MPEIO/IaBATEIEM).
[ToaroroBka k 1a0OPATOPHBIM U MPAKTUIECKUM paboTaM C
MCIIOJIb30BaHUEM METOJUYECKHX PEKOMEH AN Mpeno aBaTes,
odopmieHrE Ta00PATOPHO-MPAKTHUECKUX PabOT, OTUYETOB M TIOJTOTOBKA K
UX 3allluTe.

Pa3nen 3. 23
IIpo6ooTGop 1
MOATOTOBKA NMPO0 K
aHaJIu3y.
Tema 3.1 OT60p 1 Conep:xkanue 6
NOArOTOBKA MPO0 1. | IIpo6b1. Buast npo6. OTO60p npobd U3 pa3inruHbIX HCTOYHUKOB.
JJI51 XUMHYECKOro CriocoObI 1 METOIBI TOATOTOBKU MPOO K MPOBEACHUIO aHATN30B.
aHajmM3a. Cnoco0s1 oTO0pa mpo0b Bo3ayxa u razoB. CriocoObl 0TOOpa mpod
KUIKOCTEH, TBEPJBIX CBHIMYYUX BEIICCTB M MPUPOTHBIX MaTEPUATIOB.
ITpo6oor6opuuku. Koncepnanus npo0O AJis1 XpaHESHHUS.
/AnddepeHupoBaHHbII 3a4€T. 1
IMpakTHYecKHe 3aAHATHS 6
1. | OrGop nmepBUYHOM CpeiHeN TPOOkI, €€ U3MEIbUCHUE U
IIEpEMENIMBAHNE 24
2. | OT0op anMKBOT U3 MPOO KUIKOCTEH.
24
3. | IlepeBenenue mpoOkI BEMIECTBA B pACTBOP PACTBOPEHHUEM B KHCIOTAaX
Y CIUIABJIEHUEM 24
CamocrosiTesibHas padoTa: 11

[TpoGooTOop BOJIBI, BO3ayXa, TBEPLIX BemecTB. PasHOoBUAHOCTH
HCIIOJIB3yeMOoro Jijist mpo0ooTdopa obopynoBanus. [loaroroBka mpod k
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ananu3y. [logroroBka nmocyasl ayig npo6. Cucremarudeckasi mpopadboTka
KOHCTICKTOB 3aHATHH, y4eOHOU U CTICIIMATFHON TEXHUYECKOHN TUTEPaTypHhI
(o Bompocam K maparpadam, riaBaM y4eOHbIX TOCOOHIA, COCTaBICHHBIM
MIPENO/IaBATEIIEM).

[ToaroroBka k 1a0OPATOPHBIM U MPAKTUIECKUM paboTaM ¢
MCIIOJIb30BaHUEM METOJUYECKHX PEKOMEH AN Mpeno aBaTes,
odopmieHuE Ta00PATOPHO-MPAKTHIECKUX PabOT, OTYETOB M TIOJTOTOBKA K
UX 3allluTe.

IIpakTHka Mo npo¢uiiio cneuuaJbHOCTH 384
Buabl padort (yueOHAsi MPAKTHKA):

["'0TOBUTH pacTBOPHI TOYHOU U MPUOTUZUTENLHON KOHIICHTPALIUH.
OmnpenensTh KOHIICHTPALUU PACTBOPOB PA3IMYHBIME CIIOCOOAMHU.
OT1Oupath ¥ TOTOBUTH NPOOBI K MPOBEICHUIO aHAIN30B.

Buabl padoT (Mpon3BOACTBEHHASI IPAKTHKA):
[TpuTOBIIEHHE PACTBOPOB TOUHON M MPUOIUZUTEILHON KOHIEHTPALUH. 96
OmnpeneneHue KOHIICHTPAIUU PACTBOPOB Pa3IMUHBIMU CIIOCOOaMU.
OT60p ¥ NOArOTOBKA MPOO K MPOBEJICHUIO aHAJIU30B.

Bcero 607

J1y1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOT0 MaTepHraia UCIOIb3YIOTCS CIASAYIOMNE 0003HAYCHHUS:

1 — o3HakoMuTENBHBIN (Y3HABAHKE pPaHEE N3YYCHHBIX OOBEKTOB, CBONCTB);

2 — peTpOAYKTUBHBIN (BBITIOJIHEHHUE JIEATEILHOCTH 110 00pa3ily, HHCTPYKIIMH UK TI0JT PYKOBOJICTBOM);

3 — IPOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSITEILHOE BBHIIIOJTHEHHUE JIEATEIbHOCTH, PEIICHUE TPOOJIEMHBIX 3a71a4).
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4 yCJIOBUs PEAJIM3ALIUN IMPOT'PAMMBbI
MPOPECCUOHAJIBHOI'O MOAYJIsA
4.1. MaTepuaJibHO-TeXHHYECKOe oOecneyeHmne
Peanuzanuss mnporpaMMbl JIMCUUIUIMHBI TpeOyeT HaIW4uusg y4eOHOTO
KaOuHeTa XUMUU; 1abopaTopuu GU3NKO-XMMUUYECKUX METO/IOB aHAJIN3a,
Kaouner xumuu no npodeccuu JladbopaHT-aHAJINTHK:
O6opynoBanue yueOHOro kabruHera u pabo4ynx MecT KaOUHeTa:
- IOCAQJIOYHbIE MECTa IO KOJHYECTBY 00YJaroIMINXCs;
- pabouee MecTo MpenoaaBaTes;
- yueOHas TuTepaTypa;
Texaudeckue cpeacTra 00yIeHUs:
- KOMIIBIOTEP C JINIIEH3UOHHBIM ITPOTPAMMHBIM 00CCIICUCHHUEM;
- MYJIbTUMEIUNHBIN IPOEKTOD;
- DKpaH HACTCHHBIN;
- IPUHTED.
OcHaienue:
— Jlocka aynuropHas 3-31eMeHTHas
— [Ipnuboph!l ¥ MPUHAIICKHOCTH JJISI ONBITOB (IITATUBBI, 3AKUMBI ISl IPOOHPOK,
— CpeCTBA WHANBUYyaTbHON 3alIUTHI U T.]T.)
— Habop neraneit Kk ycTaHOBKE /)1 IEPETOHKH BEIIECTB
— CTOJ1 IEMOHCTPALIMOHHBIH
— Habop MaTtepuasioB o XuMuu
JlaGoparopusi pu3NKO-XMMHUYECKUX METOA0B AHAJIM3A:
O6opynoBaHue 1a0OpaTOpUU U pabOUNX MECT JIaDOPaTOPUH:
- IOCAIOYHBIE MECTa MO0 KOJHYECTBY OOYJarOIINXCS;
- pabouee MecTo mperoaaBaTes;
- yueOHast TuTeparypa;
- KOMIUIEKTHI METOAMYECKUX U JTUIAKTUYECKUX CPEJICTB O0YUCHUS.
TexHuueckue cpeacTra 00ydeHusI:
- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUCHUEM;
- MyJIbTUMEUUHBIN TPOEKTOP;
- SKpaH HACTCHHBI;
- IPUHTED.
OcHamenue:
— Jlocka aynutopHasi 3-37€MeHTHas
— lIkad cymmnbHbINA
— Jluctriutarop
— Lentpudyra
— Konbonarpesartenb
— Iy qyst or6opa nmpod TBEPABIX TEN
— I[Ipo600TOOPHUK IS JKUIKOCTEH
— [Ipo6GooTOOpHUK /1Jis ra30B
— Ikad nns mocyasl 1abOpaTOPHBII
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— Bechl TEXHOXMMUYECKHE U aHATUTUYECKHE
— umisl 115 TUTIIeH, TUTaHOBBIE, OOKOBOM 3axBart (2 1IT.)
— CucTteMa BBITSHKHOW BEHTHIISIINH
— CroJ1bl JTaOOpaTOpHBIE
—Ilocyna xumuueckass (KoJObl, MEH3YpPKH, CTaKaHbl, BOPOHKH, MPOOUPKH,
CIUPTOBKH, IKCUKATOp, OIOPETKH, MUIETKH, BOPOHKHU, CTEKJIA, MPOMBIBAJIKH,
Ha0Op CKJISTHOK M 0aHOK JIJIA JTa0OpaTOPHBIX padoT U T.1.)
— pH-MeTp yHUBepcanbHBIHI
— O6opynoBanue (BoassHas OaHs, MTATUB IS MATIETOK, ITUTKA JabopaTopHast)
— KommuiekT  cpeAcTB  MHAMBHAYyaldbHOM  3amUThl  (OYKH,  PE3UHOBBIE
nepyaTKy, pecrnupaTop, GapTyk pe3uHOBBIN)
— 3aXXUMBI JIJ1s1 TPOOUPOK
— IlITaTuB n1abopaTopHbIi 1Sl HPOOUPOK
— Jlocka i1t CyIKu nocy bl
4.2. UadopmarmonHoe odbecrieueHue o0ydeHus
OCHOBHbBIE HCTOYHHUKHU:
1. Amnamutuueckas xumus /Ilog pen. Mmenko A,A., yae6nuk — M., 2015r
2. BacuenoB B.Il. Ananmutuueckas xumwus. JlabopaTopHbIii HpakTUKyM. — M.,
Hpoda 2015r. I'pud Munobp.
3. Amnamutmdeckas xumusa. Ydeonwmk, /Ilom pen. Mmenko A. A., M., HUI]
Axanemus: 2015., 320ctp.
4. TexHonorHs aHATUTHYECKOTO KOHTpOJs. Yu nmocooue, I Axkagemus, 2015r.,
192ctp. bypnakosa M.H, UBanosa JI.U1
5. Ilomagau U.A., JIbictok ®.A. AHanmuTHYECKass XUMHS AJI1 TEXHUKYMOB. M.,
2016r. I'pucd MunoOp.
6. Komman E.E. — IBanoB. Xumundeckoe nponsBoactso. M., 2007 I'pud MunooOp.
7. KpacukoB A.Il. OcHoBbl anamutuyeckor xumuu. M., Xumus 2016r. 'pud
Muno6p.
8. Kopenman W.H. Ilpaktukym mo ananuTtuueckoil xumuu. Bopomex. 2015r.
['pud Munobp.
9. Kmemés H.II. Kontpons xumuueckoro mpousBojactBa. M., 2015r. 'pud
Muno6p.
10. Iampo C. A., I'ypeBuu . A. Ananurnueckas xumus. — M.: BIII, 2015r
11. TexHuka U TEXHOJOTUS JAOOPATOPHBIX padoT. Yu. nmocobue, ULl Akanemus,
2014r.,
12. MuxaneBa M.B., Mapteiaenko b.B.OcHoBbI anammTrueckoi xumun. /Ilox pen.
3onotoBa lO. A., yueOHuk B 2-x Tomax — M., U1l Axanemus: 2014r.

JlonoTHUTENbHBIE UCTOYHHUKU:
[Terpyxuna O.H. Xumnueckue Mmeroas! aHanuza. M., 1998r.
IOnennu I'.B. MHCTpyMEHTanbHbIE MeTOABI aHanu3a. M., 2001r.
Jlypee 1O. O. CnpaBouHuk 1o aHanuTU4eckor xumun. — M.: Xumus, 2010r
COOpHHK y4eOHBIX TTPOTPAMM JIJIsi TTIOATOTOBKH U TIOBBIIIEHUS KBATH(UKAIINH
71a00paHTOB XUMHUYECKOTO aHanu3a Ha MIPOU3BOJICTBE
17
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(nedrenepepabdatpiBatoias mpomelnieHHOCTh) /Tlox pen. Kopurynosa A. H. —
S.: 2011r. Ko3siper B. M.

OO6yuaroiyecss UMEIOT BO3MOXKHOCTbD JIOCTYIIA K 3JIEKTPOHHBIM Y4€OHBIM
MaTepuaniam, UMEIOIIMMCS B CBOOOIHOM jJocTyre B ceTd UHTepHeT
(3IeKTPOHHBIM KHUTAM, MPAKTUKyMaM, TECTaM H JIp.)

NHTepHET — pecypcesl:

1. www.edu.ru - deaepanpHbIii 00pa3zoBaTelbHbIN MopTai «Poccuiickoe

oOpa3oBaHUE.

2. www.mon/ gow. ru.- MuHUCTEpPCTBO 00pa3oBaHus U Hayku Poccuiickoit
denepanum.

3. him. Iseptcmber. ru. - I'azera «Xumus »

4. chemicsoft. chat. ru . - [IporpammHOe oOecrieueHHEe TT0 XUMHH.

5. www.college.ru-marepuaiisl o XUMHAN

6. www.chemnet.ru- MaTepuabl o XUMHH

7. www.alchimik.ru — matepuaibl 1o XMMHAU

Peanuzanus nmporpaMMmbl MOAYJS Ipeanojaraer o0sa3aTelbHYI0 YYEOHYIO
IPAKTUKY B KoJndyecTBe 384 4acOB U MPOM3BOJCTBEHHYIO MPAKTUKY B KOJIMUYECTBE
96 gacos.

4.3. Opranuzaiusi 00pa3oBaTeNbHOTO Ipoliecca

HenenbHas Harpy3ka ais ouHoi (popmbl 00yueHust 36 4acos.

OOyyaromuMcs MPeAOCTABISIETCS MPABO O3HAKOMIIEHUSI C COJIEpP’KaHUEM
kypca [IM.02 IlpuroroBieHne pacTBOPOB  pPa3jIMYHOM  KOHIIEHTpAaLWH,
TpeOOBAHUAMU K pE3yJbTaTy OOYYEHHs, C YCIOBHSIMHU MPOXOKIAEHUS y4eOHOU U
npou3BoACTBEHHOM mpakTuku. [IM.02 IlpuroroBieHne pacTBOpPOB pa3IMYHOU
KOHLIEHTpaluu 00ECIeYrBaeTCsl METOJUYECKMMHU YKAa3aHUAMHU K JJaOOpaTOPHBIM U
OPAKTUUYECKUM paboTaM, METOJMYECKUMHU YKa3aHUSMU Ha  BBIIOJIHEHUE
KBATM(PUKAIIMOHHON pabOTHI.

OcBoenue IPOrpamMMBl MOJLYJISI Oasupyercs Ha U3YYEHUU

obmmenpodecCHOHATBHBIX JTACIUATIIAH «INEKTPOTEXHUKAY, «OCHOBBI
AHAJIUTUYECKON XUMUN», «OCHOBBI CTAHJIAPTU3ALMU U TEXHUUYECKUE U3MEPEHUS,
«OxpaHa Tpyaa».

Peammsanuss nporpaMMbl  MOIYJISL  IIPEANOJAraeT PacCpelOTOYEHHHYIO
y4eOHYI0 TPaKTUKY B JJaOOpaTOpun (PU3UKO-XMMUUYECKUX METOJIOB aHAIH3A.

[Ipou3BoACTBEHHAsI MPAaKTHKa MO Npodheccur MPOBOAMUTCS MOCIE OCBOCHHS
MOZYJIA HA MPEANPUATHIX, HANPABICHUE NESATEIBHOCTH KOTOPBIX COOTBETCTBYET
POQUITIO NOATOTOBKH 00YUYaIOIIHUXCS.

Pe3ynbpTaThl MpoX0KAeHHUs y4eOHOH M TPOM3BOACTBEHHOM MPAKTUKHU IO
MOAYJIIO  YYUTBHIBAIOTCS MPU  MPOBEIECHUUM TOCYIAPCTBEHHOM  (MTOrOBOM)
aTTECTaLlUH.

s obyvarommxcsi 00pa3oBaTeNIbHBIM YUPEXKACHUEM MIPEIyCMaTpUBAIOTCS
KOHCYJIbTaLlNH. ®opmsl IIPOBECHUS KOHCYJIbTallui (rpymrmossle,
WHIUBUYAJIbHBIE, TUCbMEHHBIE, YCTHBIE).
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W3ydyeHnne mporpaMmbl MOAYJS — 3aBepliaercs — KBaNU(UKALHOHHBIM
IK3aMEHOM.

4.4. KagpoBoe obOecrnieueHre 00pa3oBaTeIbHOTO Mpolecca

KBanudukanust megarornuyeckux (MHKEHEPHO-TIEAArOTHUECKUX) KaJpoB,
obecreynBaromuX 00yueHHe M0 MEeXAUCIUIIINHAPHOMY KYpCY:

[lperonaBaTenn MMEIOT cpelHee WM Bbicliee NPOQecCHOHATBLHOE
oOpa3oBaHle MO MNPO(UIIO CHEIHATBLHOCTH, C MPOXOXKIECHHEM O005S3aTeIbHON
CTaKUPOBKH B MPOMIBHBIX OpraHu3aIisaxX He pexe 1-ro pasza B 3 roza.

Mactep mNpoOU3BOACTBEHHOrO OOYyYEHHUS OCYHIECTBISCT OOy4YeHUE MO0
yueOHOI MpakTHUKe, UMEET KBaTU(pUKALMIO MO JaHHOHN pabouei mpodeccun Ha 1-
2 paspsaa BbIIIe, YeM TMpeaycMaTpuUBaeT IporpaMma MOJITOTOBKU
KBaJIM()UIIMPOBAHHBIX PabOUnX, CIyXKaIIKUX Mo mpodeccun.
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5 KOHTPOJIb M OILHEHKA PE3YJIBTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'O MOAYJIA

— OIIpCACICHUC KOHI.[GHTpaI_[I/Iﬁ

pacTBOpOB pa3IMYHBIMH
METOJIaMU
I1K 2.3. Ot6upath u|— ortOupanue 1pod s
TOTOBHUTH IPOOBI K | IPOBEJICHUSI  aHAJIW30B B
MIPOBEJICHUIO aHAJTU30B. COOTBETCTBUM C METOIUKOM
otbopa 1po0.
— TMPUTOTOBIIEHHWE TPoO K

IIPOBCACHUIO aHAJIN30B.

PesyabTarsl DopMbI U
(ocBOCHHBIE OcHOBHBIE NMOKA3aTEJH MeTOAbI
npogeccuoHaIbHbIE OLICHKM pe3yJibTara KOHTPOJIA U
KOMIICTECHIMH) OLICHKH
[IK 2.1. ToToBUTh pPACTBOPHI | — TOYHOCTh PACUETOB IS | DKCIEPTHOE
TOYHOM U MPUOIUUTEIBHOU | MPUTOTOBICHUS pPacTBOPOB | HAOJIOICHUE 32
KOHIICHTPALUU. TOYHOM  KOHIICHTpPallMd B | JCUCTBUIMHU
COOTBETCTBUM C METOAMKON | 00ydaromuxcs
IIPUTOTOBJICHUS PACTBOPOB. Ha y4yeOHOU u
— IIPUTOTOBJIEHUE PACTBOPOB | IPOU3BOJICTBEH
NPUOJIM3UTEIBHON HOM IIPAKTHUKE.
KOHIIEHTPAIIMU B COOTBETCTBUM | O1LieHKa 3a
C METOAUKON TPUTOTOBJICHUS | BBIITOJHECHUE
PacTBOPOB. MPAKTUYECKON
[IK 2.2. Onpenensth —  TNpaBWIBHOCTH  BbIOOpa | U
KOHICHTpaluH1 pacTBOpPOB | M€TOAA I OIIpeaCICHUs HaGOpaTopHOﬁ
Pa3IUYHBIMU CIIOCOOAMH. KOHLIEHTPAILIUU pacTBOPOB padoTEHL.

q)OpMBI N MCTOABLI KOHTPOJIA W OLCHKH PE3YJIbTATOB O6y‘I€HI/I$I JOJIDKHBI

MO3BOJIATh  IIPOBEPATH Y

oOyyarommxcsi  He

TOJIBKO

BBIITOJIHCHUC

npoeCCUOHANIBHBIX KOMIETEHIIMM, HO W pa3BUTHE OOIMX KOMIIETCHIUN U

00eCIeynBaOIINX UX YMEHUH.

DopMbI U
Pe3yabTaThl
OcHOBHBIE OKA3aTEH METO/IbI
(ocBOEHHBIE 001IIHAE
OIl€eHKHU pe3yJibTaTa KOHTPOJISl U
KOMIIeTEHLMH)
OLEHKH
OK 2. Opranu3oBbIBaTh CBOEBpPEMEHHOCTD DKCIepTHOE
COOCTBEHHYIO JIE€ATEIIbHOCTh, | UCIIOJTHEHUS W TPUMEHECHHUE | HAOIIOICHUE U
UCXOJsI U3 eI U CIIOCOOOB | METOJ0B u CIIOCOOOB | OIICHKA
ee JTOCTIDKEHUS, | peHIeHUsT TPOo(heCCUOHATBHBIX | y4acTUs
OTIPEJICTICHHBIX 3alady, TpU  OpraHu3aIu | O0yJaroIIXCs
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PYKOBOJIUTEIIEM. pabouero Mecrta, BBINOJHEHUU
MPOU3BOJACTBEHHBIX 3a/lady U
pelieHuu AKCTPEMATBHBIX
CUTYaIUM.

To4HOCTh, MPABUIBLHOCTL U
MOJIHOTA BBITIOJTHCHUS
npodeccuoHaTbHBIX 3ajad,
OIPEJEIEHHBIX
PYKOBOJIUTEJIEM.

OK 3. AHan3upoBath Ymenue aHAJIM3UPOBAThH

pabouyro CUTYallHIo, | pabouylo CUTYAIIHIO,

OCYHIECTBJISATh TEKYIIUHA U | OCYIIECTBISATh  TEKYIIUA U

UTOTOBBII KOHTPOJb, OLIEHKY | NTOTOBBI KOHTPOJIb, OLICHKY U

U KOPPEKLHIO COOCTBEHHOH | KOPPEKIIUIO COOCTBEHHOM

NEeSATEIbHOCTH, HECTH | IESITEIBHOCTH, IPUHUMATh

OTBETCTBEHHOCTh 3a | pellleHHe B CTAaHAAPTHBIX U

pe3yJbTaThl CBOECH pabOTHI. HECTAaHJAPTHBIX CUTyalHsIX H
HECTU  OTBETCTBEHHOCTh 32
pe3yJbTaThl CBOECH pabOTHI

OK 4. OcymiectBnsiTh  MOUCK | OnepaTUBHOCTH IIOMCKa

uHbopMaIy, HeoOXOoAMMOU | HeoOXoaumMo  uHbOpMaIUu

st 9P HEeKTUBHOTO JUISt Kau€CTBEHHOI'O

BBITIOJIHEHUS BBITIOJIHCHHUS

Mpo(EeCCUOHANIBHBIX 3a/1a4. npoecCHOHANBHBIX  3ajad,
po¢heCCUOHAIBHOTO u

JUYHOCTHOTO PA3BHUTHSI.
AKTYyaJTbHOCTh WCITOJIb30BAHUS
Pa3TUIHBIX HMCTOYHHUKOB
uH(opmaru, BKJTIOYAst
AJIEKTPOHHBIE JJI BHITOTHEHUS
podheCCHOHANIBHBIX 3a]1a4.

OK 5. Mcnonb3oBath
uHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B
npo¢hecCUOHAIBHOM
JeSATETHHOCTH.

OnepaTUBHOCTh W TOYHOCTH
WCIIOJIb30BAHUSL  Pa3TUYHBIX
MPOTPaMMHBIX OOecTieueHu U
CHEIUAT3UPOBAHHBIX
MPOTPAMMHBIX  TIPHIIOKCHUHN
TUTST KaueCTBEHHOTO
BBITIOJTHCHHUS
podheCCUOHANIBHBIX 3aJ1a4

B
MEpONPUATHSIX.
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