MHHHCTEPCTEO HayKH ¥ BIcuiero odpasosanus Poceniickoii Menepanyy
Beaepanbioe rocyapeTeenoe HIOKETHOE 06PAIOBATENLHOS YUpeRIeiHe
BRICIIErD ObpazoBanns
MaraHToropeKuii rocy1apeTREHHkI TeXHHYECKHil VHUBEPCHTET
M. M. Hocosa
Muoronpodunsnst koanemx

VTBEPXKIAIO
Hupexrop
pexesl  C.A Maxwoncxmii
: £2424» deppang 2021 r,
gy

PABOYAS TIPOTPAMMA YUEBHOMH THCIHILITHHLI
OIL.08. XUMHYECKHE ¥ ®M3HKO-XUMHYECKHE METO/IbI AHAJIH3A
«npodreccRORAIBHLIN HKAY
NPOrPaMMbI NOAIOTOBKM CHEIMAINCTOB CPEIHEro Isena
eneunaabrocTs 22.02.05 Ofpaborka MeTaI0B AaBAeHHEM
(Dazonoit noAroToBRN)

Dopma obyHennn
oyHasn

Maruuroropex, 2021



Pabouas nporpamma yueOnoH IHCIHIARHB «OCHOBB METAMTYPIHYCCKOrO MPOH3BOICTRAY
pazpaborana Ha ocHose DenepareHOre roCyIAPCTREHHOND 00PA30BATENLHOTO CTAHAAPTA MO
CHCHHATLHOCTH epenvero npodeccHonaisioro obpatosanna 22.02.05 Obpaborka Metannos
JaBNIEHHEM, YTBEPAJICHHOIO npukazoM Munucreperra obpazosanus # Haykn Poceniickoii
®eaepaunn ot «21» anpens 20145, Ne 359

Opranmsaunsa—paspadoranK: MHOronpodwiLHL KOJUTEK DI'BOYV BO
«MarniToropekyit rocynapeTBeHHbIA Textuucckuit yausepenter um. [LH. Hocosan

Pazpaborauku: R
Ipenogasarens MuK ®I'BOY BO MI'TV um. M. Hocosa vt [Owcana Bacwnsesna
| enkonHnkosa

OAOBPEHO

[peaMeTHo-uBKI0BOH KOMHCCHEH Metomngeckoit komuceneit Mnk
«Mertannypruu ﬁpan METALIOB JaBjIeHHEM)
[Tpeacenarens Utd/70 B. Illenxoprmiosa ITporoxon Ne3 o7 24.02.2021r

[lporokon Ne 6 o1 171022021 r

Penensent:
['ocynapeTBeHoe ABTOHOMHOE NPOfeCCHOHANLHOC

OBpazosarenshoe yupeaense Yensdunckoii ofnacry
wlloaHTeXHHYECKHE KONNCHE» Y,
Pykoeogutens MUK « Texnonornm Marepranosy

8+ B \2
pia Minxariionua Kypaosa |-




COJAEP)KAHUE

1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI VUEBHOU
JICLATUTNHEI

2. CTPYKTYPA Y COAEPXAHUE YYEBHOU JTUCIIMITJIMHEI

3. YCJIOBUS PEAJIN3ALIUU [IPOTPAMMEBI YUYEBHOM
JIACLIUTUIMHBI

4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHMS YUYEBHOI
JTICLUATUTNHEI

I[MTPUJIOXEHHE 1

I[MTPUJIOXXEHUE 2
I[TPUJIOXEHMUE 3

JIMCT PETUCTPALIMU U3MEHEHUH U JIOITIOJITHEHUIA

CcTp.

11

18

22

28

29

31

32



1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YUYEBHOU
JUCIUIVIMHBI «XUMHUYECKHE U ®OU3UKO-XUMHWYECKHUE METO/bI
AHAJIN3A»

1.1 O6sacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouas mporpamma ydeOHON NIUCHMIUIMHBI «XUMHUYECKHE MU (DU3UKO-XUMHYECKUE
METO/Ibl aHAJIN3a» SBJISIETCA YaCThIO IPOrPaMMBbl IOATOTOBKU CIIELIMAIUCTOB CPEIHETO 3BEHA
no cnemuaigbHocTH 22.02.05 OOpaboTka MeTamaoB JaBieHueM. Pabodas mporpamma
COCTaBJIEHa [l OYHOU (hOpMBI OOYUEHHUS.

1.2 Mecro JMCHMIUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKHM CHENHMAJINCTOB
CpeiHero 3BeHa

VYuebHast aucHUIUIMHA «XUMHYECKHE U (PU3UKO-XMMHUYECKHE METOJbl AaHaJH3a»
OTHOCUTCS K 0011enpodecCHOHaIbHBIM AUCHUIUIMHAM ITPO(ECCHOHAIBHOIO [IUKIIA.

OcBoeHuto y4yeOHOM AMCLUMILIMHBI NPEAIIECTBYET H3y4YE€HHE Y4EOHBIX AUCLUIUIMH
«Xumusn» 1 «PU3nKa».

Hucnnmmaa «XuMAYeckrne W (PU3MKO-XMMHUYECKHE METOJbl aHaIHM3a» SIBISAETCS
mpeaecTBYIOmel s uzydenus npodeccuonansueix monyneit: [IM 01 IlnanupoBanue u
opranuzaiys paboThl 1exa o0paboTku MeTayuioB naieHuem, [IM 02 OGopymoBaHue 1exa
00pabOTKM METAJUIOB JaBJICHUEM, HaJla/lka U KOHTPOJIb 3a ero pabdoroii, [IM 04 Kontposs 3a
cOOII0OZICHMEM TEXHOJIOTMHM MPOM3BOJCTBA U KayeCTBOM BhIMyckaeMoil mponaykuuu, [IM 05
ObecnieueHne 53KOJIOrMYECKOW W MPOMBINUIEHHON Oe3omacHocTH, Bkimodas MJIK.03.02
Texnonoruueckne mporeccbi OMJ], MJIK.03.03 Tepmudeckas o00paboTka METAUIOB U
CIUIaBOB.

1.3 Llenb n miianupyembie pe3yJabTaThl 0CBOCHUS AUCHHUILIMHBI:

ConepxkaHye TUCHUIUIMHBI OPUEHTHPOBAHO HA IOJIOTOBKY OOYYaIOUIMXCS K OCBOEHUIO
npoeCCHOHATIBHOM ~ IpOrpaMMbl  MOJATOTOBKM  CIIELUAIUCTOB  CPEAHEro  3BE€HAa IO
CMEUATBLHOCTU U OBJIA/ICHUIO CIEIYIOIIMMH OOLIMMU U TPOPECCHOHATBHBIMA KOMIIETEHIMSIMU:

[1K 1.1. IInaHupoBaTh MPOM3BOACTBO M OPraHM3ALMIO TEXHOJIOTMYECKOIO IpOLECcca B LEXE
00pabOTKH METAIIIOB J1aBJICHUEM.

1K 1.2. IInanrpoBats rpy30n0TOKH IPOAYKIMH 10 y4aCTKaM LieXa.

I[IK 1.3. KoopauHupoBaTh IPOU3BOJCTBEHHYIO JIEITEIbHOCTh Y4YacTKOB Ii€Xa C
UCIIOJIB30BaHUEM IIPOTPAMMHOTO 00ECTICUEHUS], KOMITBIOTEPHBIX 1 KOMMYHHUKALIMOHHBIX CPE/ICTB.

[1K 1.4. OprannzoBbIBaTh paboTy KOJUIEKTHBA UCTIOTHUTETIEH.

I[IK 1.5. Hcnomp3oBarth MporpaMMHOE OO€CIICYEHHE II0 Y4YeTy U  CKJIAJUPOBAHHUIO
BBIITYCKaEMOW TIPOTYKIIUH.

[1K 1.6. PaccunTbIBaTh M aHAIM3UPOBATh MOKa3aTen 3PEeKTUBHOCTH pabOThI y4acTKa, 1iexa

[1K 1.7. OhopMIIsITE TEXHUYECKYIO TOKYMEHTALMIO Ha BHITYCKAEMYIO POAYKIIUIO.

1K 1.8. CocraBisTh pexiamaluy Ha IoJIy4aeMble UICXOIHbIE MaTepHaIbl.

1K 2.1. Beibupars COOTBETCTBYIOIIEE 000PYI0BAaHUE, OCHACTKY M CPEACTBA MEXaHU3AIUH JIIS
BEJICHUS TEXHOJIOTMYECKOT O ITPOoLIEcca.

[IK 2.2. TIlpoBepsTh wHCHpaBHOCTH M O(OPMIISATH TEXHUUYECKYIO JOKYMEHTAllMI Ha
TEXHOJIOTHYECKOEe 000PYI0BAaHHE.

1K 2.3. [Ipon3BoauTh HACTPOHKY U MPOGUIAKTUKY TEXHOJIOTHUECKOTO 000PY/I0BaHHUSI.

1K 2.4. BoiOupath npou3BOACTBEHHbIE MOIIIHOCTH U TOIUTMBHO-3HEPIeTUYECKHUE PECYPCHI IS
BEJICHUS TEXHOJIOTHYECKOTO ITPOLIECCa.

[IK 2.5. DOkcrutyaTupoBaTh TEXHOJIOTMYECKOe OOOpY/IOBaHHE B IIAHOBOM U aBapUIHOM
pexuMax.

1K 2.6. [Tpou3BOIUTE pacyeThl SHEPrOCHIIOBBIX ITapaMeTpoB 000PYIOBAHUSL.



IIK 3.1. IlpoBepsTh MpaBWILHOCTH HA3HAUCHUS TEXHOJIOTHMYECKOTO pPEXUMa OOpabOTKH
METAJUIOB IaBJICHUEM.

[1K 3.2. OcymiecTBasTh TEXHOIOTMYECKUE TIPOLIECCH B INTAHOBOM U aBApUITHOM pEXHMMAX.

[1IK 3.3. BeiOuparh BUIBI TEPMHUECKOH OOpaOOTKH JIsl YIyYIIIEHHS CBOMCTB M KadyecTBa
BBIITYCKa€MOW NIPOLYKLIMH.

IIK 3.4. PaccuuthiBaTh mokazatean u Kod(hHUIMeHTh aedopManu 00padOTKH METaLIOB
JTABJICHUEM.

IIK 3.5. PaccumtbBarh KaqMOpOBKY pa0Oo4yero WHCTPyYMEHTa | (OPMOHM3MEHEHHE
BBIITYCKa€MOW NIPOLYKLIMH.

1K 3.6. [Ipon3BoauTh CMEHY COPTUMEHTA BBITYCKAEMOM MPOIYKIIHH.

[IK 3.7. OcyiecTBisiTh TEXHOJIOTMYECKUI MPOLIECC B IUIAHOBOM PEKUME, B TOM YHCIE
UCIIONIBb3YsI MPOrpaMMHOE 00eCTICUeHUE, KOMITBIOTEPHBIE U TEIIEKOMMYHHUKAIMOHHBIE CPEZICTRA.

K 3.8. OopMIsITh TEXHHYECKYIO JOKYMEHTAIIMIO TEXHOJIOTHYECKOr0 MPOoLIecca.

I[IK 3.9. IlpumeHATh THUIOBBIE METOAWMKH pacyera IapaMeTpoB OOpaOOTKH MeETalIoB
JTABJICHUEM.

[1IK 4.1. Bpibuparh MeTOJbl KOHTpOJIS, anmaparypy U NpuOOpbI AJsl KOHTPOJS KauyecTBa
HPOIYKIHH.

[IK 4.2. PeructpupoBaTh M aHAIM3UPOBATh IIOKA3aTE€Id aABTOMATHUYECKOM CHCTEMBI
YIIPaBJIEHUS TEXHOIOTUUECKHM [TPOLIECCOM.

[1K 4.3. OueHrBaTh Ka4€CTBO BBITYCKAEMOM POTYKLIMH.

[IK 4.4. Tlpenynpexnare NOSBICHUE, OOHAPYKUBATh U YCTPAHATb BO3MOXKHBIE JI€(PEKTHI
BBIITYCKAaeMOM MPOIYKIIUH.

IIK 4.5. OhopMIsITh TEXHUYECKYIO TIOKYMEHTAITHIO TIPH OTJIEIIKE W KOHTPOJIC BBITYCKAaeMON
MPOIYKITHH.

[IK 5.1. OpranuzoBbIBath ¥ IPOBOANUTH MEPOIPHUSITHS 1O 3ALUTE PAOOTHUKOB OT HETATUBHOTO
BO3JICUCTBUS TIPOU3BOJICTBEHHON CPEIbI.

[IK 5.2. TIpoBoguTh aHaiM3 TPaBMOOIIACHBIX U BPEAHBIX (DAaKTOpPOB Ha Y4acTKax LIEXOB
00pabOTKN METAILIOB JaBJICHHEM.

1K 5.3. CoznaBars ycnoBust i 6€301macHOM padoThI.

1K' 5.5. Oka3piBaTh NEPBYIO MEIUIMHCKYIO TOMOLIb IIOCTPAAABIINM.
OK 1. IloHuMarh CyHmIHOCTb M COLMAJbHYIO 3HAYMMOCTh CBOeW Oynyuied mnpodeccun,
IIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BBIOMPATh TUIIOBBIE METObI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3()()EeKTUBHOCTh M KAYECTBO.
OK 3. [IpuHuMath peuieHusi B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTYALUSX M HECTH 33 HUX
OTBETCTBEHHOCTb.
OK 4. OcymecTBiasiTh MOUCK U HCIONb30BaHHE HWHPOpMALMU, HEOOXOJUMOU IS
3(Q(GEKTUBHOIO  BBINOJHEHHS  NPO(ECCHOHAIBHBIX 33434, MPO(ECCHOHAIBHOTO U
JMYHOCTHOT'O Pa3BUTHSI.
OK 5. Hcnonb3oBaTh  MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTMH B
pohecCuOHATBEHON NeSTENbHOCTH.
OK 6. Paborare B KOJUIEKTUBE M KOoMaHJe, 3(p(EeKTUBHO OOIMIAThCS € KOJUIETaMH,
PYKOBOJCTBOM, IOTPEOUTEIISIMH.
OK 7. Bbparp Ha cebsi OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHABl (TIOJYMHEHHBIX),
pe3yNbTaT BHIINOJIHEHUS 3aJaHUi.
OK 8. CamocTosSITeNnsHO ONpPEeNaTh 3a/1a4u Mpo(ecCHOHATBHOTO M TUYHOCTHOTO Pa3BUTHS,
3aHHUMAaThCs CaMO0Opa30BaHNEM, OCO3HAHHO MJIAHUPOBATH MOBBIIIEHNE KBATU(UKALINH.
OK 9. OpueHTHpOBAaTHCS B YCIOBHUAX YACTOH CMEHBI TEXHOJIOTHH B PO ecCHOHATBHOM
JeSITeNIbHOCTH.



Kon Ymenusn 3nanusn
K/
OK

[IK-1.1 | V1. npoBoauTh (hpU3HKO-XUMHUUECKUI 31.meTozaml XUMUYECKOTO u
aHaJIu3 METAJJIOB U OLIEHUBATh €ro (U3NKO-XUMHUYECKOTO aHanmm3a
pe3yJIbTarThl; CBOWCTB U CTPYKTYpPhI METAJUIOB U
V2. ucnonp30BaTh XUMUYECKHE, GU3UKO- | CILUIABOB;

XUMHUUYECKHE METO/Ibl aHAJIN3a ChIPbS U
IPOAYKTOB METAJUIYPIHH;
[IK-1.2 | V2. ucnonb30BaTh XUMHYECKHE, GPU3NKO- | 31.METOIBI XUMHYECKOTO u
XMMHUYECKHE METObI aHAJIN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHanu3a
MIPOJIYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILJIABOB;
[IK-1.3 | V2. ucnions3oBaTh XUMH4YecKHe, GU3nKo- | 31.MeToabI XUMUYECKOTO u
XMMHUYECKHE METObI aHAJIN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHanm3a
MIPOJYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILJIABOB;

[K-1.4 | V1. npoBoauTh (hpU3UKO-XUMHUYECKUH 31.meTobI XUMHYECKOTO u
aHaJIu3 METAJIOB U OLIEHUBATh €ro (U3UKO-XUMHUYECKOTO aHanu3a
pe3yJbTarThl; CBOMCTB U CTPYKTYpbl METAJIOB U

CILJIABOB;

[IK-1.5 | V1. npoBoauTh (hpU3HKO-XUMHUUECKUI 32.nmpouecchl OKHUCIIUTEIHHO
aHAJIN3 METAJUIOB U OLIEHUBATh €TI0 BOCCTaHOBUTEIbHBIX peakimi
pe3yibTaThl; B3aUMO/JICICTBUS METAJIOB (ChIphs

METAIJINYECKUX MOPOIIKOB C ra3aml
U JIpYTHMH BELLIECTBAMU;
[IK-1.6 | V2. ucrons3oBaTh XUMHYECKHE, GU3UKO- | 31.METOABI XUMHYECKOTO u
XMMHUYECKHE METObI aHaJIM3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHanm3a
MIPOJYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILJIABOB;
32.mpoueccsl OKHUCJIUTEIBHO
BOCCTAHOBUTEJIBHBIX peakiui
B3aUMO/JICHCTBUSl METAUIOB (ChIpbs
METAJUNIMYECKUX IMOPOIIKOB C ra3ami
Y IPYTHMH BEIIECTBAMH,

[IK-1.7 | V1. npoBoauTh (hpU3HKO-XUMUUECKUH 32.npouecchl OKHUCJIUTEIBHO
aHaAJIN3 METAJUIOB U OLIEHUBATh €r0 BOCCTAaHOBUTEIbHBIX peakimi
pe3yibTaThl; B3aUMO/JICHCTBUS METAJIOB (ChIpbs
V2. ucnonp30BaTh XUMUUYECKHE, PUZUKO- | METALJIMYECKUX MOPOIIKOB C ra3ami
XUMHUYECKHE METObI aHAIHM3a ChIPhS U U IPYTMMH BeIIeCTBAMH
MPOJYKTOB METAJITypIHH;

IIK-1.8 | V2. ucnons3oBaTh XUMHU4eckue, pusuko- | 31.MeTos! XUMHUYECKOTO u

XUMHUYECKHE METObI aHAJIHM3a ChIphs U | (PU3UKO-XUMHUYECKOTO aHanm3a
MPOJYKTOB METAILITypPIHH; CBOMCTB U CTPYKTYphl METAJIOB U

CILJIABOB;
[IK-2.1 | V2. ucnons3oBaTh XUMH4Yeckue, Gu3nko- | 31.MeToabl XUMHUYECKOIO u

XUMHYECKHE METO/Ibl aHaJIN3a ChIPhS U
MIPOAYKTOB METAJUTYPrHH;

(U3HKO-XMMHYECKOTO aHaam3a
CBOMCTB U CTPYKTYpBl METAJIOB U
CILJIABOB;




I1K-2.2

V1. npoBoauTh GU3UKO-XUMHUIECKUT
aHaJIn3 METAJIJIOB U OLICHUBATH €TI0
pe3yIbTaThl;

31.MeTOoaEI XUMHUYECKOTO Hu
(U3NKO-XUMHUYECKOTO aHaiu3a
CBOWCTB U CTPYKTYPHl METAIOB U
CILIABOB;

[IK-2.3 | V2. ucnonw3oBarh XxuMudeckue, Gusnuko- | 31.MeToab1 XUMHUYECKOTO u
XUMHUYECKHE METO/IbI aHATN3a ChIPhS U | PUBUKO-XHUMHUYECKOTO aHanusa
MPOIYKTOB METAJUTYPIHH; CBOWCTB U CTPYKTYPBI METaUIOB U
CILIABOB;
[IK-2.4 | V2. ucnonw3oBath XuMudeckue, Gusuko- | 31.MeTo b1 XUMHUYECKOTO u
XUMHUYECKHE METO/IbI aHATN3a ChIPhS U | PUBUKO-XHUMHUYECKOTO aHanusa
MPOTYKTOB METAJUTYPIHH; CBOWCTB U CTPYKTYPBl METAUIOB U
CILIABOB;
[IK-2.5 | V2. ucnons3oBarb xumudeckue, pusuko- | 31.MeTo b1 XUMHUYECKOTO u
XUMHUYECKHE METO/IbI aHATN3a ChIPhS U | PUBUKO-XHUMHUYECKOTO aHanusa
MIPOJYKTOB METAILTypPIHH; CBOMCTB U CTPYKTYpBl METAJIOB U
CILIABOB;
[IK-2.6 | V2. ucnons3oBaTh XuMudeckue, pusuko- | 31.metoms XHMHYECKOT'O u
XUMHUYECKHE METOJIbI aHATN3a CHIPhI U | (PU3UKO-XHMHUYECKOTO aHanmu3a
MIPOJYKTOB METAILTypPIHH; CBOMCTB U CTPYKTYpBl METAJIOB U
CILIABOB;
[IK-3.1 | V2. ucnonp3oBaTh XUMHYECKHE, GU3UKO- | 32.IPOLIECCHI OKHUCIIUTEIHHO
XUMUYECKHE METOIbl aHATIN3a ChIPhSl U | BOCCTAHOBUTEIBHBIX peakiui
MPOIYKTOB METAILTYpPIHH; B3aMMOJCHCTBHSI METAIOB (CBHIPBS
METAJUTMYECKUX TOPOIIKOB C ra3ami
U IPYTMMH BeliecTBaMu 32.

[IK-3.2 | V1. npoBoauTh (HU3UKO-XUMUICCKHIA 31.meTobl XUMHUYECKOTO u
aHaJIM3 METAJIJIOB U OILIEHUBATh €r0 (hU3UKO-XMMHYECKOTO aHanu3a
pe3yJbTaThI, CBOKMCTB U CTPYKTYPHl METAUIOB U
V2. ucnonb30BaTh XUMHUYECKUE, GU3UKO- | CIUIABOB;

XUMUYECKHE METOIbI aHAJIN3a CBHIPhS U
MPOJYKTOB METAIITYPIHH;

[1IK-3.3 | V1. npoBoauTh (hpU3HKO-XUMHUUECKUI 31.meTobI XUMUYECKOTO u
aHaJIN3 METAJIJIOB M OI[CHUBAThL €r0 (hU3UKO-XUMHUYECKOTO aHanm3a
pe3yIbTaThI; CBOMCTB U CTPYKTYpPHl METAIJIOB U

CILIABOB;
32.mpouecchl OKHUCJIUTEIBHO
BOCCTaHOBHUTEILHBIX peaxiui
B3aUMOJICHCTBUS METAIOB (CBHIPBSA
METATMYECKUX TOPOIIKOB C Ta3ami
Y IPYTUMU BEIICCTBAMH,
[1K-3.4 | V2. ucrionk3oBaTh XUMHYECKHE, GU3NKO- | 31.METOABI XUMHUYECKOIO 51
XUMHUYECKHE METO/IbI aHATN3a ChIPhS U | PUBUKO-XUMHUYECKOTO aHam3a
MPOTYKTOB METAJUTYPIHH; CBOWCTB U CTPYKTYPHI METAUIOB U
CILJIABOB;
[IK-3.5 | V2. ucnons3oBaTh XUMHYECKUE, PU3UKO- | 32.1IPOIECCHI OKHCITHTEIHHO
XUMHUYECKHE METO/IbI aHATIN3a ChIPhSl 1 | BOCCTAHOBUTEIBHBIX peaxuui
MPOTYKTOB METAJUTYyPIHH; B3aUMOJICHCTBUS METAUIOB (CBHIPBSA
METATUYECKUX MOPOIIKOB C Tra3aml
W JPYTMMH BeNIECTBaMH 32.
[1IK-3.6 | V2. ucnons3oBaTh XUMHYECKHE, GU3UKO- | 32.IPOLECCHI OKHUCIIUTEIBHO
XUMHUYECKHE METOIbI aHAJIN3a CHIPhSl U | BOCCTAHOBUTEIBHBIX peakimi
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MPOIYKTOB METAILTypPIHH;

B3aUMOJICHCTBUSI METaUIOB (ChIpbA
METAJUIMYECKUX IMOPOIIKOB C ra3aml
W JIpyrUMH BeniecTBaMu 32.

[IK-3.7 | V1. npoBoauTh (QU3UKO-XUMUIECKHIA 31.MeToabl XUMHYECKOTO u
aHaJIu3 METAJJIOB U OLIEHUBATh €ro (U3NKO-XUMHUYECKOTO aHanmm3a
pe3yJIbTarThl; CBOMCTB U CTPYKTYpbl METAJIOB U
V2. ucnonp30BaTh XUMUYECKHE, GU3UKO- | CILUIABOB;

XUMHUUYECKHE METO/Ibl aHAJIN3a ChIPbS U
IPOAYKTOB METAJULYPIHH;
[1IK-3.8 | V2. ucnons3oBaTh XuUMH4YecKue, GU3NKo- | 31.MeToabI XUMUYECKOTO u
XMMHUYECKHE METObI aHAJIN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHaIM3a
MIPOJIYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILJIABOB;
[IK-3.9 | V2. ucnons3oBaTh XUMH4YeCcKHe, GU3NKO- | 31.MeTOABI XUMUYECKOTO u
XMMHUYECKHE METObI aHAJIN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHanm3a
MIPOJYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILJIABOB;
32.mpouecchl OKHUCJIUTEIBHO
BOCCTaHOBUTENIBHBIX peakiui
B3aMMOJEUCTBUSI METAJJIOB (CBIPhS
METaJNIMYECKUX IOPOIIKOB C ra3ami
U APYTUMU BEIIECTBAMHY;
[IK-4.1 | V2. ucnons30BaTb XUMHYECKHE, GPU3UKO- | 32.IPOLECCHI OKHUCIIUTEIHHO
XUMHYECKHE METO/Ibl aHAJIN3a ChIPbSl U | BOCCTAHOBUTEIBHBIX peaxuui
IPOAYKTOB METAJUTYprHH; B3aUMO/JICIICTBUS METAJIOB (ChIphs
METAJIIMYECKUX MOPOLIKOB € Ta3aml
U IPYTMMH BeiecTBaMu 32.
[1IK-4.2 | V2. ucrions30BaTh XUMHYECKHE, GU3UKO- | 31.MeTOABI XUMHYECKOTO u
XUMHUYECKHE METObI aHaJIN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHaiM3a
MIPOJYKTOB METAJLITypIHH; CBOMCTB U CTPYKTYpBl METAJIOB U
CIUIaBOB;
[1IK-4.3 | V2. ucrions3oBaTh XUMHYECKHE, GU3UKO- | 31.METOABI XUMHYECKOTO "
XMMHUYECKHE METObI aHAJIHN3a ChIpbs U | (PU3UKO-XUMHUYECKOTO aHaiM3a
MIPOJYKTOB METAJLTypIrHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CILIaBOB;

[IK-4.4 | V1. npoBoauTh HU3UKO-XUMUUECKUMA 31.MeTo/1bI XUMHYECKOTO u
AQHAJIN3 METAJUIOB U OLIEHUBATh €TI0 (U3UKO-XUMHUYECKOTO aHaiu3a
pe3yJbTaThl; CBOMCTB U CTPYKTYphl METAJIJIOB U
V2. ucnonb30BaTh XUMHUYECKHUE, (PU3UKO- | CIIJIABOB;

XUMHYECKHE METO/Ibl aHaJIN3a ChIPbS U
IPOAYKTOB METAJIIypIHH;
[IK-4.5 | V2. ucrons3oBaTh XUMH4YeCcKHe, GU3UKO- | 31.MeTOABI XUMUYECKOTO u
XUMHUYECKHE METO/Ibl aHaJN3a ChIPhS U | PUZUKO-XMMHUYECKOTO aHanusa
IIPOJYKTOB METAJLIIypIHH; CBOMCTB U CTPYKTYpbl METAJIOB U
CIIaBOB;
[IK-5.1 | V1. npoBoauTh (hU3HKO-XUMHUECKUI 31.MeTobl XUMHUYECKOIO u

aHaJIu3 METAJVIOB U OLIEHUBATh €ro
pE3yJIbTaThI;

V2. ucnonp30BaTh XUMHUYECKHE, GUZUKO-
XUMHUYECKHE METO/IbI aHAJIN3a ChIPbS U
POJYKTOB METAJITypPIHH;

(HbU3UKO-XUMHUYECKOTO aHajam3a
CBOMCTB U CTPYKTYpPbI METAJLUIOB U
CILJIABOB;




I1K-5.2

V2. ucnosb30BaTh XUMHUYECKHUE, PUZHKO-
XUMHUYCCKUC MCTObI aHalin3a ChIpbd U
MIPOJYKTOB METAILTypPIHH;

31.MeTOoaEI XUMHYECKOTO u
(U3NKO-XUMHUYECKOTO aHaiu3a
CBOWCTB U CTPYKTYPHl METAIOB U
CILIABOB;

IIK-5.3 | V1. npoBoauTh PU3NKO-XUMHUYECKUMA 31.MeToabl XUMHUYECKOTO u
aQHAJIN3 METAJUIOB U OLIEHUBATh €TI0 (U3NKO-XUMHYECKOTO aHaiu3a
pe3yibTaThl; CBOWCTB U CTPYKTYpPbl METAJUIOB U
V2. ucronb30BaTh XUMHUYECKHUE, (PU3UKO- | CIIJIABOB;

XMMHUYECKHE METO/bI aHAJIM3a ChIPbS U
IPOJAYKTOB METAJITypIHH;

[IK-5.5 | V1. npoBoauTth PU3NKO-XUMHUYECKUMA 31.MeTOoaEI XUMHUYECKOTO u
aQHAJIN3 METAJUIOB U OLIEHUBATh €r0 (U3NKO-XUMHUYECKOTO aHaiu3a
pe3yibTaThl; CBOWCTB U CTPYKTYpPbl METAJUIOB U
V2. ucronb30BaTh XUMHUYECKHUE, (PU3UKO- | CIIJIABOB;

XMMHUYECKHE METO/bI aHAJIM3a ChIPbS U
IPOJYKTOB METAJITypPIHH;

OK-1 VO0I1.1. oueHuBaTh COIMANBHYIO 301.1. cymHOCTh M 3HAYUMOCTH
3HAYUMOCTB CBOEH Oymaytei nmpodeccun | MpohecCHOHATLHON JCSITEIbHOCTH
JUISL Pa3BUTHSL SKOHOMUKHU U CPEJIbI IO CIEUUAIBHOCTU JUISl Pa3BUTHUSA
KU3ZHEJEATEIIbHOCTH IPaXKIaH SKOHOMMKU u Cpelsl
POCCHIICKOr0 rocy1apcTBa; KHU3HEIEATEIIbHOCTH rpaxkJaH
V01.2. opueHTHpOBATHCS Ha PHIHKE POCCHUICKOI0 rocyaapcTsa ;

Tpyaa; 301.3. THUmuuyHBlE W OCOOEHHLIE
VY01.3. oleHuBaTh CBOM CIOCOOHOCTH U | TpeOoBaHUsT ~ paboromarens K
BO3MOYKHOCTH B ITpO(heCCHOHATBHON pabOTHUKY (B COOTBETCTBUM C
NesTeTbHOCTH; Oymymei npodeccueit),
0COOEHHOCTH poLeyphl
cobeceioBaHus npu
TPYIOYCTPOICTBE;

OK-2 V¥02.1. pacnio3HaBaTh U aHAJIU3UPOBATH 302.1. aJIrOPUTMBI BbIOOpa
npohecCuOHANBHYIO 33/1a4y WU/UITU TUIOBBIX METOJOB M CIOCOOOB
npobiemy; BBINOJIHEHUST  TPO(ECCHOHATIBHBIX
V02.2. onpenensTs 3Tansl PeLIeHUs 3a/1a4;
npodeccuoHanbHOM 3a1a4n, cocTaBiaTh | 302.3. MOPSAI0K OILICHKH
U peajn30BbIBATH IJIaH JIEHCTBUS IO pe3ysibTaToOB  pelleHus  3ajad
JOCTHKEHUIO PE3YNbTaTa; poecCUOHATILHOMN 1eATEIbHOCTH;
¥02.3. onleHMBaTh pe3yJbTaThl PEIICHUS
3aja4 npogeccuoHaIbHON
JIeSITENIbHOCTH;

OK-4 VY04.1. onpenensth HEOOXOAUMBIE 304.2. mpuemsl CTpyKTYpUpPOBaHUs
UCTOYHUKU UH(POpMaIUY; nHpopmanuu;
VY04.2. BeaensaTs Haubonee 3Hauumoe B | 304.3.¢opmar oopmienus
U3y4yaeMOM MaTepuaie u pe3yabTaTOB MOMCKa HH(POPMALIUU
CTPYKTYpUPOBATH MOJIy4aeMYIO
uH(pOpMalIHIO;
VY04.3. opopMIATE pe3ynbTaThl MOUCKA
uHpopmaruu

OK-5 V05.1. ucnonp3oBath CpeaCTBA 305.1. coBpemeHHbIE CcpeAcTBa M

I/IH(I)0pMaI_II/IOHHO-I(OMMy'HI/IKaI_[I/IOHHBIX
TEXHOJIOTHi1 JJI PCIICHUA

yCcTpoiicTBa uWH(pOpMATU3aLUU |
MOPSAJIOK MX TPUMEHEHUS;
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po¢eCCHOHANIBHBIX 33]1aY;

V05.2. ucnosb3oBaTh
CHeHaIM3UPOBAaHHOE IPOTPaMMHOE
o0OecrieueHue;

V05.3. nposBISTE KYJIbTYPY
nH(HOPMAIMOHHON 0€30MTaCHOCTH;

305.2.cnennain3upoBaHHOE
MporpaMMHOe  oOecliedyeHne B
npoeCCHOHAIEHOMN JeATEIHPHOCTH;

OK-6 Y06.1. paboTaTh B KOJUICKTUBE U 306.1. OCHOBHbBIC  TPUHIIUIIBI
KOMaH/IE; paboThI B KOJJICKTUBE;

Y 06.2. B3anmoiericTBOBaTh ¢ Kojuieramu, | 306.3.  cmocoObl  pa3pelieHus
PYKOBOJICTBOM, TIOTPEOUTEISIMU B XO/I€ KOH(JIMKTOB B MPO(HeCcCHOHAIbHON
IPOU3BOJICTBA; NesITeNbHOCTH;

Y 06.3. mposBIATH TOJEPAHTHOCTD B

npo¢ecCHOHATIBLHON 1S TEIbHOCTH;

OK-7 ¥.07.1. pactipenenats 00513aHHOCTH B 307.1. anropuT™Mbl M TNPUHLUIIBI
KOMaHJIe; paboThI B KOMaH/IE;

VY 07.2. Bb1OMpaTh ONTUMANIbHbBIE 307.5. CHOCOOBl  yIyYIIEHHUS
CHOCOOBI, MPUEMBI U METOIbl PEIIECHUS JOCTUTHYTBIX Pe3yJbTaToB;
npodeCCHOHATBHBIX 3314 KOJUIEKTHBOM

HCIIOJTHUTENCH;

VY07.3. KoOpaAUHUPOBATH pabOTy YJIEHOB

KOMaH/Ibl B IIPOLIECCE BBHIOIHEHUS

po(heCcCHOHANILHBIX 33]1a4;

OK-8 V08.2. onpenensaTe U BBICTPAUBATh 308.1. IIyTH CTaHOBJICHUS
TPaeKTOPUH NMPOPECCUOHAIBHOTO creruanmucra U pa3BUTHS
Pa3sBUTHS U CAMOOOPA30BaHHUS; JUYHOCTH;

VY 08.3. 0CO3HaHHO MJIAHUPOBAThH 308.3. kpyr mnpodeccrnoHaIbHbBIX
HOBBIIIIEHUE KBaJIM(UKAIUHY; 3aga4, NpoPEecCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS;

OK-9 Y09.1. Hax0aUTh U aHANU3UPOBATH 309.1. BO3MOXXHBIE HaNpaBlICHUS
UH(OPMALIKIO B 00JIaCTH HHHOBALIUH B pa3BUTHS npodeccuoHaTbHON
npoeccuoHaNbHOM e TeNIbHOCTH; oTpaciu;
¥09.2. nnanupoBaTh COOCTBEHHBIE 309.3.meToxapl paboThI B

JICUCTBUA B YCIIOBHUSIX YaCTOW CMEHBI
TEXHOJIOTHH B poecCHOHATHLHON
JeSATeTbHOCTH

¥09.3. Bn1aseTp akTyalibHbIMU METOAAMH
paboThl B TpoeCCHOHAIBHON U
CMEXHBIX cepax;

NpopeCCHOHATBPHOW U CMEXKHBIX
chepax;
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2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIIUTLJINHBI

2.1 O0beM y4yeOHOM QMCHUILIMHBI U BUAbI YU4eOHO# padoThI

Buj yueOHoii padoThl O0bem yacoB
MakcumanabHas yyeOHass Harpy3Ka (Bcero) 72
O0s13aTeIbHASI AYTUTOPHAN YUeOHAsT HAarpy3Ka (Bcero) 48
B TOM YHCIIE:
JICKIINH, YPOKH 16
MPAKTUYECKUE 3aHATHS 22
J1a00paATOPHBIE 3aHSTHUS 10

He
KypcoBas paboTa (IpoeKT)

IIPEyCMOTPEHO

CamocrosiTejibHas padoTa 24

dopma MPOMEKYTOYHOU aTTeCTAlUU - OuppepeHyupo8anuvlii 3auem
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2.2 TemaTn4eckuii IJIaH U CoACpKaHuE y‘leﬁHOﬁ JUCHHUILIMHbI «XMMHYeCKHE U (l)I/I3I/IKO-XI/IMI/I‘le(!KI/Ie METOJAbI AaHAJIU3A»

HanmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOIro MaTepuasia u
(opMbI Oprann3anuu 1esiTeJJbHOCTH 00y4ar0oIUXCS

O0BbeM yacoB

Koanbi
KOMIIETeHIIMIi/0CBanBaeMbIX
3JIEMEHTOB KOMIIEeTeHIIN

1 2 3 4
Beenenune BxoaHo# KOHTpOIb. MTHCTPYKTUBHBIN 0030p MPOTrpaMMBbl yueOHOM
JUCHUILTMHBI U 3HAKOMCTBO CTY/IEHTOB C OCHOBHBIMU YCIOBHUSIMU
U TpeOOBaHUSIMU K OCBOCHHIO OOIIMX M MPOPECCHOHATBHBIX
KOMIIETEHIINH.
Pa3zpnen 1. MeToabl XMMHYECKOT0 M (PM3HMKO-XHMHYECKOI0 AaHAINU3A CBOMCTB U CTPYKTYPbI 32 OK/IK
METAJLJIOB M CIJIABOB
Tema 1.1. Coneprxkanue y4eOHOro Marepuasia 1 V1,V 2,31,32.
IIpeamer u 3axa4u 1.Kparkue cBeneHus 00 HCTOPUHU PA3BUTHSI AHATUTUYECKON V01.1,¥01.2,¥01.3
AHAJIUTHYECKON XUMHUH | XUMUU U METOJAX XUMUYECKOTO aHAJIN3a. 301.1,301.2,301.3.
W METOJbI XMMHYECKOro | 2.3HaueHue U UCIOJIb30BAHUE XUMHUECKOT0 aHallu3a B
aHAJIN3a ¥ KOHTPOJIA | IPOU3BOJICTBE, ONEpally aHAIHU3a.
3.CBsI3b QaHAIMUTUYECKOTO KOHTPOJIS € MpoOIeMaMH SKOJIOTHH.
KavecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAJIN3.
CamocrosrenbHas pabora 2
- BolnosiHeHne MHAWBUTyaJIbHOTO JIOMAIIIHETO 3a/IaHus;
- PaboTa ¢ KOHCIIEKTOM;
Tema 1.2. Coneprxanne y4eOHOro MaTtepuasia 1
Cranpaprusanus u 1.HopMaTuBHO-TEXHUYECKasl JOKYMEHTAIUsI HA TPOYKIHIO, V1,V 2.31,32.
METPOJIOTHYECKOoe mpo06ooTOOp U BhINTOTHEHUE aHaM3a. CTaHJapTHBIC 00pasIlbl. Y01.1.,¥01.2,, YO1.3.
o0ecnieyenue meronoB | 2.Ilenu v 3aaun METPOIOTMYECKOTO OOECTIEUEHHU S 301.1.,301.3.
aHaJIM3a AHAJIMTUYECKOT0 KOHTpOoJs. Ilorpemuoctn n3mepenuil, ux
KIaccupuKanus
CamocrosiTenpHas pabora 2
- BeinonHeHre MHAUBUIyaJIbHOTO JIOMAITHETO 33/1aHHUS;
- Pabora ¢ xoHCTIEKTOM
- Pemienune pacueTHbIX 3a1a4
Tema 1.3. MaremaTrndeckast CTaTUCTHKA v02.1.,Y02.2.,Y02.3.
O0paboTka pe3yabTaToB | [IpakTuyeckas pabora 2 302.1.,302.3
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AHaJIMU3a METOAOM

O3HaKOMIJICHHE C YCIIOBUSAMH TOYHBIX H3MepeHHI>'I IIpu

V1,¥2,31,32.

MaTeMaTH4YeCKOIH BBHITIOJTHEHUH aHaJK3a, 00padoTKa v02.1,¥02.2,¥02.3
CTATHUCTUKH pe3yJIbTaTOB aHajau3a IyTEM PELIECHUs PACUETHBIX 3a71a4 METOIOM 302.1,302.2,302.3
MAaTEMaTUYECKON CTaTUCTHKH.
CamocrosiTenbHas paboTa
- BrinonHeHre HHAUBUTYaIbHOTO JIOMAITHETO 33/IaHUsl —
pellIeHre pacyeTHBIX 33/1a4 00pabOTKH pe3ylbTaTOB aHAU3a 0
TUIAKTUYECKUM KapTOYKaM METOJOM MaTeMaTHYeCKOM
CTaTUCTHUKH.
Tema 1.4. Coaep:xaHue yueOHOro MaTepuasa ¥03.3.,,¥03.1., Y03.2.
I'paBumerpuyecknii m | 1.I'paBumerpuueckuit Mmeto ananuza: CyIIHOCTh 303.1,303.2,303.3.
TUTPUMETPHUYECKUIT rPaBUMETPUYECKOTO aHaJIN3a, €ro JOCTOMHCTBA, HEJOCTATKH, V1,¥2,31,32.
METObI AHAJINU3A obnacte npumenenus. [locyna u o6opynoBanue. Pacuers npu V04.1,¥04.2,¥04,3
IpaBUMETPUUECKUX OIpENeIeHUsX, GaKTop MepecyeTa. 304.2,304.3.
2. Tutpumerpudeckuii Meron aHanusa: CylHoOCTb ¥06.1,Y06.2,Y06.3,
TUTPUMETPUYECKOTO aHAJIN3a, €r0 JOCTOMHCTBA, HEJOCTATKH, 306.1,306.3

obnacth npuMmeHenus. Knaccupukanus MeTonoB
TUTPUMETPUYECKOTO aHAIIN3a. XUMUAYeCKast ocyAa U
obopynoBanue. TexHuka 0€30MaCHOCTU MPH BHITOJIHEHUU
aHasn3a. CriocoObl BbIpaykE€HUsI KOHIIEHTPAILUU PacCTBOPOB.
PacueTs! 1 06paboTKa pe3yabTaTOB aHAIN3A.

JlaGopaTopubie paboThI
1. OnpezneneHue MaccoBOW J0JIM Bard B npooe
KpUCTAJUTOTUApATa XJIOpHIa Oapwsl.
2. Omnpenenenue oOmIel KECTKOCTH BOJIbI METOAOM
KOMITJIEKCOHOMETPHUHU

IIpakTuyeckas pabora
Berunciaenus B XMMHYECKUX METOJaX aHAJIN3a

CamocrosrenbHas pabora

- CocTaBiieHHE ONOPHBIX KOHCIEKTOB (KOHCIIEKTUPOBaHHE
yueOHUKa) 1o TeMe: “MeTo HeUTpaau3aluy, XapakTepUCTHKa
MH/IMKATOPOB, KPUBBIE TUTPOBAHUS U BEIOOP MHIMKATOPA”,
“MeTo/1bl OKUCIIEHUS, BOCCTAHOBJICHHUSI, UX POJIb B
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TUTPUMETPUUYECKOM aHAIHU3E ;
- Pemenue pacyeTHsIX 3a1a4.

Tema 1.5. Conep:kanue y4eOHOTro MaTepuaJa 2 V1,¥2.31,32.
XapakTepucTHKA 1.Teoperndeckne OCHOBBI (POTOMETPHUH, 3aKOH CBETOIOTIIALICHHUS;
(pusuko-xumuvecknx | 2.0CHOBHBIC Y3JIbI POTOMETPHUUCCKUX TTPHUOOPOB; V04.1,¥04.2,¥04,3
MEeTOJ0B aHAJIM3a, HX 3.DNeKTPOXUMUYIECKIE METO/IbI aHAITN3a, UX KIIACCU(DUKALINS, 304.2,304.3.
KiIaccuukanus, METPOJIOTHYECKUE XAPAKTEPUCTUKH; ¥05.1,¥05.2,¥05.3.
npeumyinecrsa nepen | 4.IloreHIMOMETPUYESCKUN aHATIU3; 305.2,305.3.
APYTHMH METOJAaMHU, 5.Xpomarorpapuueckuii aHaJan3, ero CyIHOCTh, IPEUMYIIECTBO.
o0nacTe npumenennsa | OcHoBa xpoMaTorpaduu — copOIHs BeniecTBa. Bubl
xpoMarorpadumu.
JlabopaTtopubie pabOThI
1. IlpoBepka 3aKkOHA CBETOMOTIOLICHHS 4
2. Onpenenenne PH pacTBOpoB pa3nmnvHON KOHIICHTPAIHH
[IpakTuueckas pabora
YCTpolCTBO M IPUHIKI AEUCTBUS (DOTOKOJIOPUMETPOB 2
CamocrosrenbHas pabora
- CocraBjieHHE ONOPHBIX KOHCIIEKTOB (KOHCIIEKTUPOBAaHUE 2
yueOHuka) no reme: “Kynonomerpuueckuit ananmmsz”
- CocraBjieHHE ONOPHBIX KOHCIIEKTOB (KOHCIIEKTUPOBAaHUE
yueOHuka) no reme: “Kongykromerpuyeckuii ananuz”
- Cucremarusanus IpUOOPETEHHBIX 3HAHUM U HAIJIATHOE UX
IPEJCTaBICHNUE B BUJIE IOKJIa1a U CXeMbI pabOThI IPHOOPOB 110
Teme “XHUMHYECKUE UCTOUHUKHU cBeTa”
Paznea 2. 22 OK/IIK
IIponecchl OKUCINTEILHO-BOCCTAHOBUTEILHBIX PeaKkluii B3auMoJelicTBIS MeTA/LIIOB
(chIpbsl), MeTANJIMYECKHX MOPOLIKOB € Ira3aMH U APYTMMH BellleCTBAMH
Tema 2.1. Copep:xaHue yueOHOro MaTepuasna 2 V1,¥2.31,32.
Xumnyeckoe 1. AHaIMTHYECKUE PEaKIK B pacTBOpaxX, OOpaTUMbIE U ¥05.1,¥05.2,¥05.3.
paBHOBeCHE M TEOPUsl | HeoOpaTHMbIe peaklIMi. XUMUYECKOe paBHOBECHE. 305.2,305.3.
3JIEKTPOJTUTHYECKOM 2.3aKO0H JIEUCTBYIOLIUX MAcCC, KOHCTAaHTa XMMUYECKOTO v06.1,¥06.2,¥06.3.
JUCCOLMALMH. paBHOBECHS. 306.1,306.3.

3.DnekTpoauTHieckas quccounanus. Buasl a1eKTponToB.
CreneHp AUcCOLMALNM, KOHCTAHTA JUCCOLMALIUHY.
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4.YcnoBus PaBHOBECHUS B TOMOI'CHHBIX U I'€TCPOTCHHBIX CHUCTEMAX.

[TpakTuyeckas pabora
CocraBiieHHe YpaBHEHHH JICKTPOITUTHICCKON TUCCOIMAIIMI

CamocrosrenbHas padora

- BrInoyHeHNEe HUBUIYaTBHOTO JJOMAIIHETO 3a/IaHus;
- PaboTa ¢ KOHCIIEKTOM;

- Peniennie pacyeTHbIX 3a1a4.

Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJa V1,¥2,31,32.
OKHCIANTENLHO- 1.OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU, UX 3HAUCHUE JJIsI v06.1,¥06.2,¥06.3.
BOCCTAHOBHTEJILHEIE aHAJUTUYECKOH XUMUH. 306.1,306.3.
peakuun 2.CocTaBiieHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI v07.1,¥07.2,¥07.3
METOJIOM MOJYPEAKIIHH. 307.1,307.5.
[IpakTrueckas paboTa
1. CocraBiieHre OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOIOM JICKTPOHHOTO OaaHca
2. CocraBiieHHE OKUCINUTEIBHO-BOCCTAHOBHUTEIHHBIX
peaxiuii METOJIOM IJIEKTPOHHO-UOHHOTO OanaHca
3. OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIHAIL.
CamocrosiTenbHas paboTa
- BrImostHeHMe MHIUBHTYaTbHOTO JIOMAIITHETO 33 IaHuUs
- PaboTa ¢ KOHCIIEKTOM;
- Pemienue pacueTHbIX 3a1a4.
Tema 2.3. Coaepxkanue yueOHOro MaTepuaa V1,¥2,31,32.
B3aumopgeiicTBus 1.3amaun TEXHUYECKOTO aHAJIN3a, POU3BOACTBEHHAS v06.1,¥06.2,¥06.3.
METAJJIOB (ChIPbS), KIaccupUKalnsg METOIOB aHATTN3a, CTAHIapTU3AIIHS METO/IOB, 306.1,306.3.
MeTALNINYEeCKUX 3Ha4YE€HHE KOHTPOJISI METAIITYPrU4eCKOr0 IPONU3BOICTBA. ¥07.1,¥07.2,¥07.3
NMOPOIUKOB ¢ ra’aMu U | 2. XMMHUYECKUN COCTaB MTPOJYKTOB METAJLITypPruueCcKOro 307.1,307.5.

APYIriMHU Be€lIECTBaAMM

POMU3BOACTBA. '0OCTHI Ha IPOTYKITHIO.
3.Bb160p METONOB 711 aHAIN3a, IPUMEHSIeMbIE METOIbI JUIS aHaJI3a
PYIIBL, CTAIIN | TIUTAKA.

JlaGopaTopHble paboThI
OmnpeneneHne coepKaHusi XpoMa B CTaIIN

CamocrosTenbHas pabora
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- BhInoHeHHEe MHAMBHIYaIbHOIO JOMAIITHETO 3aaHHs;
- PaboTa ¢ KOHCIIEKTOM;
- Perienne pacueTHBIX 3a1a4 .

Paznen 3 18 OK/IK
dusnyeckne nNpoueccbl MEXaHMYECKUX METOA0B NMOJTYyYeHHs MeTAINYECKHUX TOPOILIKOB
Tema 3.1 Coaep:xaHue yueOHOro MaTepuaJia 1 V1,¥2,31,32.
IMHCCHOHHBIN 1. TeopeTrueckre OCHOBBI U CYITHOCTbh SMUCCUOHHOTO ¥06.1,Y06.2,Y06.3.
CHEKTPAJbHBIN aHAIU3. | CIIEKTPAIBHOIO aHAJIN3a, €r0 MPEUMYILECTBa, BaXKHEUIINE 306.1,306.3.
XapaKTePUCTUKHU U 00JIaCTh MIPUMEHEHUS; ¥07.1,¥07.2,¥07.3
2.YcrpoicTBa M NPUHIMN IEHCTBUS CHEKTPAIbHBIX IPUOOPOB; 307.1,307.5.
[IpakTuueckas pabota ¥08.1,¥08.2,¥08.3.
O3HaKOMJIEHHE C yCTPOWCTBOM, IPUHIIUIIOM JEHCTBUS U 308.1,308.3.
HKCIUTyaTalluH SKCIIPecC-aHaIn3aTopa Ha ONpeeIeHUE yrilepoaa u 4
CepBL.
CamocrosTenpHas padbora 2
- BeimonHeHne HHIMBHTyaIbHOTO TOMAITHETO 33 JaHHS;
- Pabora ¢ koHCIIEKTOM;
- Pemenue pacueTHbIX 3a1a4
Tema 3.2. Coaepxkanue y4eOHOIro MaTepuaia 1 V1,¥2,31,32.
PenrrenocneKkrpanbublii | 1.PeHTTeHOCTPYKTYpPHBINH aHAIU3, €T0 TEOPETUYECKHE OCHOBBI, ¥06.1,¥06.2,¥06.3.
aHaJIN3 CYLIHOCTb METO/Ia, MPUOOPHI PEHTIEHOBCKOTO U3JTy4eHUS, 306.1,306.3.
CBOMCTBA PEHTTEHOBCKHUX JIy4€i, OCHOBHBIE Y3JIbl PEHTT€HOBCKHUX ¥07.1,¥07.2,¥07.3
puOOpoOB; 307.1,307.5.
2.IIpaBuna TeXHUKH OE30MIACHOCTH MPU PAbOTE C PEHTITCHOBCKUMHU ¥08.1,¥08.2,¥08.3.
npudopamus; 308.1,308.3.
3.IIpeumymiecTBa u 06JaCTh MPUMEHEHUS aHATU3A.
[IpakTrueckas pabota
O3HakoMJIEHHE C YCTPOUCTBOM, IPUHIIMIIOM JEHCTBUS
PEHTTEHOCKOIIa OTEYECTBEHHOTO MIPOU3BOICTBA; 4
O3HaKOMJIEHHE C YyCTPOWCTBOM, IPUHIIUIIOM JEHCTBUS
PEHTI€HOCKOIIa 3apy0ekHOr0 IPOU3BOJICTBA.
CamocrosrenbHas pabora
- BeinonHeHne MHAMBHIyaabHOTO IOMALIHETO 3a1aHMs,; 2
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- PaGora ¢ koHCHIEKTOM;
- Pemienne pacyeTHbIX 3a1a4.

Tema 3.3. Conep:kanue y4eOHOTro MaTepuaJa 2 V1,¥2,31,32.
IlepcnekTUBBI 1.OcHOBHBIE HaNpaBiIeHNUs COBEPIIIEHCTBOBAHNS METO/IOB ¥06.1,¥06.2,¥06.3.
COBEPLICHCTBOBAHUS AHAJTUTUYECKOTO KOHTPOJIS; 306.1,306.3.
MeTO0/10B 2.Cy1HocTh aBTOMAaTU3alMK aHATUTHYECKOTO KOHTPOJIS; ¥07.1,¥07.2,¥07.3
AHAJIMTHYECKOI0 3.XapakTepucTuka npruOOPOB JIJIsi KOHTPOJIS 32 XOJI0M 307.1,307.5.
KOHTPOJIS OBICTPOITPOTEKAIOIINX TEXHOJIOTHIECKUX MPOIECCOB. ¥08.1,¥08.2,¥08.3.
CamocrosrenbHas pabora 308.1,308.3.
- BeinonHeHnre HHAWBUIYaIbHOTO JIOMAITHETO 3a/1aHMUs; 2 v09.1,¥09.2,¥09.3.
- PaboTa ¢ KOHCIIEKTOM; 309.1,309.3.
- Pemenne pacyeTHbIX 3a1a4.
Bcero (MakcumalibHasi yueOHasi Harpy3Ka): 72
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TUCIIUTTIJIAHBI
3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne
Jlnst peanmu3anil MporpaMMbl y4eOHOM JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIe

IIOMCIICHHUA U OCHAIICHUC!

Tun v HauMeHOBaHHUeE
CHELHAJLHOT0 MOMeIIeHU T

Ocnameﬂne CIICHIUAJBbHOI0 ITIOMECIICHUA

KaOuHET

MynbTHMeAUIHBIE CPEACTBA XPaHEHUs, TepeJadydl U IMPeCTaBICHHS
uHpOpMaLnH.
YueOHo-MeToauuecKas JOKyMEHTAIMs, TUIaKTHIECKUE CPEACTRA.

nabopaTtopust XuMHUH

JlaboparopHoe 00OpymOBaHHE, W3MEPUTEIBHBIC TPUOOPHI IS
BBINOJIHEHUS JIAOOPATOPHBIX pabOT: anmapar Juis JUCTUUIALIUHN BOJBI,
Habop apeoMeTpoB, OaHs KOMOMHHMpOBaHHas j1abOpaTOpHAs, BECHI
TEXHUYECKKHE M AaHAJIUTHYECKHE C pa3HOBECaMM, B TOM YHCIE
AIIEKTPOHHBIE, KOJOHKa ajncopbumonHas, pH-merps: «testo 206»
(2011), «Mynbrutecty UIJI-101c ¢ KOMIUIEKTOM ISl ONpeaeIeHUS
pH (2011), «3kcnept pH» (2013); MUILTUBONBTMETP, NI€Yb TUTEIbHAS,
yCTAHOBKAa Ui TUTPOBAHMUS, JIEKTPOIUINTKA JlabopaTopHas,
KPUCTAIM3aTOp, XHMHUYECKas IOCYy/la, XHMHUYECKHE PEaKTHBBHI;
[Txadb1 BBITSHKHOM

Ilomenienune st
CaMOCTOSITEITEHOW PabOTHI
oOyuaromuxcst

[TepconanbHble kKoMnbIOTepHI ¢ makeroM MS Office, Bbxoom B
WHTEpHET U C JOCTYNOM B JIEKTPOHHYIO HH(OPMALIMOHHO-
00pa30oBaTeNIbHYIO Cpely YHUBEpCUTETA

[Tomemenne s XpaHEeHHs U
NpOPUITAKTUIECKOTO
oOciykuBaHMs y4eOHOTO
000pyI0BaHUS

Ikadpbl, cTemuiaxu Uid XpaHeHUs J1abopaTopHOTo 000pYyI0BaHUS.

3.2 YyeOHo-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecledeHHre peajn3aluu NporpaMmmbl

OcHOBHBIC HCTOYHHMKH:

1. Banosa (Komsutoa), B. JI. Ananmutnueckass xuMus U (PU3UKO-XMMUYECKHE METOJbI aHAIHN3a
[DnexTpoHHsIi pecypc] : yuebnuk / B. [I. Banosa (Komsuiosa), E. U. ITapmmna. - Mocksa: Jlamkos u K,
2018. - 200 c. - Pexxum moctyma: https://new.znanium.com/read?id=279511

2. Mosuan, H. . AHanutndeckas xumus [ DIeKTpoHHbIH pecypce] : yueOnuk / H. . MoBuamn, P. I
PomanoBa, T. C. T'opOynoBa [u np.]. — MockBa: Unadpa-M, 2018. — 394 c. - Pexxum nocrtyma:
https://new.znanium.com/read?id=320794

JlonoiHUTeIbHBbIE HCTOYHUKH:

1. Hukuruna, H. I'. Ananutnueckass xumus [DIEKTpOHHBIN pecypc| : y4eOHUK M TPAKTHUKYM JUIS

cpennero npodeccruonanbuoro oopazosanus / H. I'. Hukutuna, A. I'. bopucos, T. U. XaxanuHna ; mox
penakuueit H. I'. Hukutunoit. — 4-e u3z., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. —
394 ¢. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-01463-1. — TekcT : 3MeKTPOHHBIH //
3BC IOpaiir [caiit]. — Pexxum mocryma: https://biblio-online.ru/bcode/433275

2. IlerpoBckas, H. A. Xumudeckue u (HU3UKO-XUMUYECKHAE METOJIBI aHalM3a [DIEeKTPOHHBIA pecypc] :
npaktukyM [ CIIO] / H. A. Ilerposckas ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 31eKTpoH. OmT.
JTUCK (CD-ROM). - Pexum JOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcatalogues/1/1123809/45.pdf
&view=true (nara obpammenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3EeKTPOHHBIH.

HNHuTepHeT-pecypcsl
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1. ®enepanbHBI LIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB — OIIMOP [DnekTpoHHBIH
pecypc]. — Pexxum poctyma: www.fcior.edu.ru , cBoboanbIif. — 3arit. ¢ skpana. S13. pyc.

2. Enunas xoyutekuusi nupoBEIX 00pa30BaTENbHBIX PECYpcoB [DIEKTPOHHBIN pecypc]. — Pexum
noctyma: Www.school-collection.edu.ru, cBo6oansbrii. — 3ari. ¢ skpana. 53. pyc.

3. IHTYyUT — HallMOHAIBHBIN OTKPBITHIA YHUBEPCUTET. [ DIEKTPOHHBIN pecypc]. — Pexxum mocryma:
www.intuit.ru/studies/courses, ceoGoaHbIi. — 3ari1. ¢ sKpaHa. 3. pyc.

4. Huctutyr IOHecko 1o HMH(DOPMANMOHHBIM TEXHOJIOTUSM B 00pa30BaHUU. [DICKTPOHHBIN
pecypce]. — Pexxum mocryma: https://iite.unesco.org/ru/, cBoGoaHbIi. — 3ari. ¢ akpana. S3. pyc.

5. MEGABOOK: yHuBepcanbhas sanukionenus Kupumia u Medoaus. [DnekTpoHHbIi pecype]. —
Pexxum moctyna: https://megabook.ru/, ceoboansiii. — 3ari. ¢ skpana. 53. pyc.

6. @enepanbHblii 00pa3oBaTenbHbl mopTan «MHPOPMaMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
B 00pa3zoBaHuM». [DIeKTpOHHBIH pecypc]. — Pexum moctyma: http://window.edu.ru/resource/832/7832,
CBOOOJIHBIN. — 3ard. ¢ 3kpana. 3. pyc.

7. Topran mmdpoBoro obpazoBaHus. [DIEeKTpoHHBIA pecypc]. — Pexxum gocryma: www.digital-
edu.ru, cBoOoHBIA. — 3ari. ¢ sKkpaHa. S3. pyc.

8. Enunoe okHO joctyma k oOpa3oBarenbHbIM pecypcam Poccuiickoit @enepannu [DneKTpOHHbBIN
pecypc]. — Pexxum pocryma: http://window.edu.ru/, cBoboanbIii. — 3ari. ¢ 3kpana. f3. pyc.

9. CIIO B poccumiickux mikonax: komanga ALT Linux paccka3piBaeT O BHEIPEHUH CBOOOJIHOTO
nmporpaMMHOTO obecrieueHust B 1mkojiax Poccunm [DnekTpoHHbi pecypc]. — Pexum goctyma:
http://freeschool.altlinux.ru/, ceo6oaHbIN. — 3ari. ¢ skpana. f3. pyc.

10. Books:Altlibrary: cepust «bubmmorexa ALT Linux» [DnekTpoHHEIH pecypc]. — Pexum mocryma:
https://www.altlinux.org/Books:Altlibraryhttp://freeschool.altlinux.ru/, ceo6oaubIi. — 3ari. ¢ skpaHa. 3.

pyc.

IIporpammuoe o0ecnieuenune u UHTepHeT-pecypcenl:

HaumenoBanue 110 Ne JloroBopa Cpok aeiicTBUS JULEH3UU
MS Windows 7 (moamucka Imagine | /1-1227 oT 08.10.2018 | 11.10.2021
Premium) n-757-17  or  27.06.2017 | 27.07.2018
H-593-16  or  20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpodHO
Kaspersky Endpoint Security mmsa | -300-18  or  21.03.2018 | 28.01.2020
ouzHeca-CtaHIapTHBIN N-1347-17 ot  20.12.2017 | 21.03.2018
J-1481-16 ot  25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7Zip cBOOOJHO pacmpocTpaHsieMoe OecCpOYHO

3.3 YueOHo-MeTOoANYECKOE 00eciedyeHHEe CAMOCTOATEIbHOI PadoThI 00yUaIOLIUXCS

CamocTtosTenpHas paboTa sSBIsSeTCs 00s3aTeIbHON ISl KaXI0ro o0yyatomierocs. CamocTosiTenbHas
paboTa MOMKET OCYIIECTBISITHCS WHIAMBHIYAILHO WJIH TPYIIIaMHA B 3aBHCHMOCTH OT MU, o0Bbema,
KOHKPETHOU TEMATHKU CAMOCTOATEIbHOU PabOThl, YPOBHSI CIIOKHOCTH, YPOBHS YMEHUHN 00yUYaIOITUXCS.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITEIHHON Pa0OTHI OCYIIECTBIISIETCS B Ipeenax
BPEMEHH, OTBEJCHHOTO Ha 0O0s3aTelbHbIE Yy4eOHBIE 3aHSATHUS W BHEAYJIUTOPHYIO CaMOCTOSITEIBHYIO
paboTy oOydJarommxcsi 1Mo y4eOHOW MUCHIUIUIMHE, TMPOXOIUT KaK B MHUCHbMEHHOHM, TaK M YCTHOW WU
CMeIanHo# Gopme, ¢ IPEICTABICHUEM U3IEIHS WU MPOIYKTa CAMOCTOSITENILHOM IeATEeTbHOCTH.

B xadecTtBe opM M METOJIOB KOHTPOJISI BHEAYTUTOPHOM CAMOCTOSITEILHOW paOOThI UCTIOIB3YIOTCS:
MPOBEpKa BHITIOTHEHHOW pabOThI MpemnojaBaTesieM, CEMUHAPCKHUE 3aHSITHsI, TECTUPOBAHUE, CAMOOTUYETHI,
KOHTPOJIbHBIE PAOOTHI, 3aIIUTa TBOPUYECKUX padOT H JIp.

No | HaummeHnoBanue OrneHoYHBIC CpeaCcTBa (3aaHusI) IJII CAMOCTOSITEILHOW BHEAYAUTOPHOM
paszena/TeMbl paboThI
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Pa3zgen 1. MeToanl
XHMHYECKOI0 H
(pusuko-
XHMHYECKOTI0
aHAJIN3a CBOMCTB U

CTPYKTYPBI
MeTAJLJIOB H CILUIAaBOB

Texcr 3apanus:

CocTaBUTh CPaBHUTEIBHYIO TAONIHUILY (37IEMEHT TOPT(OIHO)

Heab:

IOBTOPUTh M CHUCTEMATU3UPOBATh HU3YYEHHBIM Marepual, Hay4MTbCS
BBIJICJIATh TJIABHOE U OCHOBHOE, JIAKOHMYHO, KOMIIAKTHO M CXaro
U3JI0KHUTh OTOOpaHHBI MaTepual, HAYYUThCS KIACCH(PUIMPOBATH
u3JaraeMblii MaTepuall o ypOBHSAM 3HAYUMOCTH.

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUSA:

CocraBieHue CTPYKTYPHO-JIOTMUECKUX CXEM, TaOJIuL, JUarpaMm.

JlanHble  cpeAcTBa  HAIVISIHOCTH BBITIOJIHSIOT byHKIHIO
KOHCIIEKTUPOBaHUs  MaTepuana. [Ipy  MOCTpOEHHMH  CTPYKTYpHO-
JIOTHYECKOW CXEeMbl TEeMbl HEOOXOIMMO BBIIEIUTH TJIABHOE B TEME.
JIakOHMYHO, KOMIIAKTHO, C)XAaTO W3JIOKUTh OTOOpaHHBIM MaTepual.
Jloruka TOCTPOEHHUS CTPYKTYpHO-JIOTUYECKUX CXEM - OTpaKEHUE
COJIepKATENbHBIX CBA3EH MEXIy €IUHHMIIAMU H3JaraeMoil MHQpopmanuy,
UX 4eTKas KjJacCu(UKaIus 10 YpOBHIM 3HAYMMOCTH.

Otanbl paboThl HaJl CTPYKTYPHO-JIOTHYECKON CXEMOM:

1. ITouck napopmanuun

2. Ananu3 uHpopmanun

3. Ocwmpbicienue uapopmanuu

4. CunTte3 uHPOpMaIHH.

Kpurtepun oumenku: o0OCHOBaHUE,
PaLMOHATIBHOCTh W3JIOKEHUS MaTepHaa.

JJOTNYHOCTD, YCTKOCTBD,

Paznean 2. [Ipoueccol
OKHMCJIHUTEJIbHO-
BOCCTAHOBHUTEJIbHBIX
peaxkuuii
B3aMMO/1eiicTBUS
MeTAJUIOB (ChIPbS),
MeTANINYeCKUX
MOPOUIKOB C ra3amMu
U IPYrUMH
BellleCTBAMU

Texcer 3apanus: Tunossie pacyeTHO-TpaduyecKue paboOThI

ean:

3alaHui: YIITyOJICHHE paHee W3yuyeHHOTO Marepuaia, BRIpabOTKa yMEHHI
Y HaBBIKOB 10 MPUMEHEHUIO0 (POPMYII, COCTABICHHUIO aIrOPUTMa THUIIOBBIX
SajlaHI/II\/’I, IMPUMCHCHHUC IMOJTYYCHHBIX 3HAHW HAa IIPAKTHKE

PexoMeHngaumuu nmo BBINOJHEHUIO 3a[aHHUSA. BBINOJHEHUS YIPAXKHEHUN
[0 MPEAJIOKEHHOMY aJTOPUTMY CaMOCTOSTEIbHBIA MOUCK aJIrOpuTMa
BBINIOJIHEHUS YIIPAKHEHU N

Kputepun oneHkH: TOYHOCTh pacyeToB; 0OBEM BBITTOJTHECHHBIX 3aJIaHUM,
odopmieHue
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3 Pasznen3 ®dusnueckue
MPOIECCH
MeXaHHYEeCKHX
METO/I0B MOJIyYeHHUsI
MeTALINYEeCKHX
MOPOIIKOB

Texcr 3apanus:

ITonroroBKa K CEMHHAPCKOMY 3aHSATHUIO

Heab:

YrnyOuTh, KOHKPETH3UPOBATh M PACIIMPUTH 3HAHUS, OBJIAJCTh UMH Ha
Oosiee BBICOKOM YPOBHE pENpOAYKIMM U TpaHcopmanuu. 3aKpenuThb
YMEHUSI W HaBBIKM CaMOCTOSATENbHOM paboThl. Pacmmpute oO0mui,
npodeCCHOHATIBLHBIN U KyJIbTYpHBIH KPyTro30p.

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUSA:

[ToaroToBka K CEMUHApCKOMY 3aHATHIO SIBJISETCS OJHUM U3 HauOoiee
CJIOXHBIX BHJIOB CAMOCTOSITEIbHON padOThI, OONIBILION 1IeleHapaBIeHHON
CaMOCTOSITENIbHOW PabOThl Ha/l BEICTYNIJICHUAMU W/WIIN TOKJIaJJaMH.

OtaInbl NOATOTOBKHU:

1) BeissicHUTH TeMy ¥ BOIIPOCHI CEMUHapa

2) O3HaKOMHUTHCS C PEKOMEHI0BAaHHOM JIMTEpaTypoin

3) BeliscHUTh HHAMBUAYATBHOE 3aaHUE (€CIIU €CTh)

4) [InanupoBaHue padbOTHI:

5) UreHue nauTepaTyphl: HAUMHACTCS C OCHOBHBIX MCTOYHUKOB (Y4eOHUK,
JIEKLMs) U 3aKaHYMBaeTcsa padoToN Haj JOMOJIHUTEIbHON JIUTEpaTypoit

6) Beinucku: nenaroTes 1Mo KaKAOMY IMyHKTY IUIaHa.

7) CocraBiieHue MaHa BBICTYIJICHUS, TOTOBSATCS LIUTAThI, TE3UCHI.

[Inan momoraer opraHu30BaTh CBOIO pabOTy HaJ TEMOH, J€laeT OTBETHI
Ooslee  IleNeHANpaBIEHHBIMU,  JIOTHUHBIMHU,  I1OCJI€OBATEIbHBIMH,
JT0Ka3aTeIbHBIMU.

Kpurtepun ouenkmn:

c(hopMyJIMpOBaTh IMOJIHBIM W NPAaBWIbHBIM OTBET Ha BONPOCHI CEMHUHApA,
JIOTUYHO M CTPYKTYPUPOBAHO W3JI0XKHUTh Marepuan. [Ipm sTom cTyneHT
JIOJIKEH M0Ka3aTh 3HAHUE CHEIHaIbHOM JIUTEpaTyphl
IPOJEMOHCTPUPOBATh YMEHHE OOO3HAYUTh MPOOJEMHbIE BONPOCH B
COOTBETCTBYIOIICH 001aCTH

MIPOAHAIM3UPOBAThH UX U MPEUI0KUTH BAPUAHTHI PELLICHUH.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI
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Kontponb 1 olleHKa pe3yabTaTOB OCBOEHUS TUCHUIUIMHBI OCYILIECTBIISIETCS MPENoaaBaTelieM B
MpoLIecce TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHON aTTeCTALIUU.

4.1 Texkymmii KOHTPOJIb

N Kontponupyemslie HanmenoBanue
Kontponupyemsbie paznenst (TeMbl) ydeOHOM
No pe3ynbTaThl (YyMEHUS, OIICHOYHOT'O
JUCIUTLIAHBI
3HAHHSA) CpeacTBa
1 . V1,V 2,31,32.
Tema 1.1.IIpenmer u 3a1aun aHATUTUYECKON
XUMHUHU ¥ METOJIbl XUMHUYECKOTO aHAJIN3a U V01.1,¥01.2,¥01.3 Tecr
KOHTPOJIS
301.1,301.2,301.3.
2 V1,¥231,32
Tema 1.2 CranmapTu3zanus ¥ METPOJIOTUUECKOE YOL1L,Y01.2, VOL3. JIMKTaHT
o0ecrieueHre METOJI0B aHaTN3a 301.1.301.3.
3 V1,¥2,31,32.
Tema 1.3. O6paboTka peayjleaTOB aHalIM3a V02.1,Y02.2,02.3 Tpaxtiueckas
METOJIOM MaTeMaTH4eCKON CTaTUCTUKU
302.1,302.2,302.3 pabora
4 ¥03.3.,¥03.1.,Y03.2.
303.1,303.2,303.3.
Tema 1.4.I'paBuMeTpuueckuii u Y1,¥2,31,32.
TUTPUMETPUICCKUN METO/IbI aHATHN3a
p p A V04.1,¥04.2,¥04,3 JlaGoparopHas
304.2,304.3. pabora
¥06.1,¥06.2,Y06.3,
306.1,306.3
5 | Tema 1.5.Xapakrepuctuka puzuko-xumuuecknx | Y1,¥2.31,32.
METOIOB aHAJIN3a, UX Kiaccuukanus, VO04.1.Y04.2,Y04.3 Pacuero.
MIPEUMYIIECTBA TIEpe] APYTUMHU METOIaMH,
00J1aCTh TPUMEHEHUS 304.2,304.3. rpagucckas
pabota
¥05.1,¥05.2,¥05.3.
305.2,305.3.
6 V1,¥2.31,32.
Tema 2.1 .XI/IMI/I‘-IGCIfOG paBHOBECHE U TEOPUS V05.1,505.2,Y05.3. Tpaxraacckas
AIEKTPOJUTUYECKON JUCCOIHAITIT paGora

305.2,305.3.
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¥06.1,¥06.2,¥06.3.

306.1,306.3.

Tema 2.2. OKHUCIUTETHPHO-BOCCTAHOBUTEIbHBIE
peakuuu

V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

[IpakTnueckas
pabora

Tema 2.3. B3aumopeiicTBusi METaIOB (ChIPbS),
METaTTMYECKHUX ITOPOLIKOB C T'a3aMH U IPYTUMH
BEILIECTBAMHU

V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

Keiic-3amaya /
CUTYaI[MOHHAS
3a7a4a

Tema 3.19MHUCCHOHHBIN CIIEKTPAIBHBIN aHAIN3.

V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

V08.1,¥08.2,¥08.3.

308.1,308.3.

PacuerHo-
rpaduueckas
pabota

10

Tema 3.2. PEeHTT€HOCTPYKTYpHBIN aHAIN3

V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

V08.1,¥08.2,¥08.3.

308.1,308.3.

IIpakTrueckas
pabora

11

Tema 3.3. IlepcriekTHBBI COBEPIIEHCTBOBAHUS

V1,¥2,31,32.

Tect
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METOJ0B AHAIUTUYECKOTO0 KOHTPOJIS v06.1,¥06.2,¥06.3.
306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.
Y08.1,¥08.2,Y08.3.
308.1,308.3.
¥09.1,¥09.2,¥09.3.
309.1,309.3.

4.2 IIpomMe:xyTOYHAS ATTECTANUSA

[IpomexyrodHass arrecTamus OOYYAIONIUXCS OCYIISCTBISICTCS [0 3aBEPIICHHH H3yYCHUS
JTUCIUIUTAHBI U TIO3BOJISIET ONPEAETUTh KAYeCTBO U YPOBEHb €€ OCBOCHHUSI.

dopma MPOMEKYTOUHOW AaTTECTAIUU 10 JUCHUIUIMHE « XUMUYECKHE W (U3UKO-XUMHUYSCKUC
METO/IbI aHaIH3a» - TU(PEpEeHIIPOBAHHBIN 3a4€T B MSATOM CEMECTPE.

OneHo4HbIe cpeacrsa

Pe3yabTaThl 00yueHus .
AJISl IPOMEKYTOYHOI aTTecTallnu

V1,V 2,31,32. Tect
1. YKaxuTe COOTBETCTBHE XMMUUYCCKUX JIEMCHTOB:
1) MeTayuMuecKue;
301.1,301.2,301.3. 2) HeMeTaJITHYECKHE.
a) N; 6) Cu; B) S; r) Fe; 1) Ni; e) Si; ) Cl; 3) I, u) Na; k) Al.
2.3anoHNUTE NPONYLLEHHbIE CTPOKU: XMMUYECKME CBOMCTBA

¥01.1,¥01.2,¥01.3

ANEMEHTOB N UX COE,CI,I/IHEHI/IVI HaxXo4ATCcA B ..... 3aBUCUMOCTU OT
... A4pa aTOMOB.

3. Ykaxure MossipHyto maccy BemiectBa ZN(NOs);

a) 189; 6) 189 r/mounb B) 175 r/mons;

r) 93 r/MOTb.

4. Vkaxwure, Kakoil 00beM 3aHuMaeT 1 mMonb raza azota Ny mpu
HOPMAJTbHBIX YCIIOBHUSX:

a) 44,8 ; 0) 22,4 m; B) 22,4 M>; 1) 44.8
oM’
5. YKaxXuTe COOTBETCTBHUE:

1) oxcunpl; 2) KHUCHOTHI; 3) OCHOBaHUS; 4)
OJTH.
a) Na,O; 6) NaCl; B) HNOgs; r) HCI; 1) Fe(OH)s; ) KoSOg4; k)
COgy; 3) NaHCOs3.
6. YKaxuTe COOTBETCTBUE:!

1)H2S0y4 ; 2) HoSO3 ;5 3) HoS; 4)AI(OH); ; 5)AI(SO.)s ;
6)FeO; 7)F9203 ; 8)A|283
a) okcuy xenesa (l11); 6) okcua xenesza (11); B) cepoBogopoiHas
KHCJIOTa; T') CEpPHAs KUCIIOTA;
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J1) CepHHCTasi KHCJIOTA; €) TUAPOKCHI aJIOMHUHHUSA; K) Cyabdar
ITIOMUHUS; 3) CYIb(UI ATIOMHHUS.
7. YKa)XUTE COOTBETCTBHUE:

1) 37EKTPOJIUTHI; 2) HEANEKTPOJIUTHI
a) HCI; 6) H,0; B) Oy; 1) caxap; 1) NaCl; e¢) KOH; ) H,COg;
3) BaSO,.
8. YkaxuTe, Kakue BeIeCTBa MOJIy4aTcs B pe3yibTaTe peaKiiuu:

1) Na,CO3+HCI;  2) Fex(SOu)s*+KOH :
a) CO,, Na,0, NaCl: 8) K,S04, Fe(OH)s:
6) NaCI, H,0, CO, ; F) H,SOy,, FE(OH)z.

9. YkaxuTe creneHb okucieHus: xpoma B coenuaeHnr Na ,CrOy :
1) +3; 2) +5; 3) +6; 4) +4.
10. YkaxuTe COOTBETCTBHE BEIIICCTB:
1) cnoxHeIe; 2) mpocCThIEC.
a) Cu; 6) H,0; B) Oy; r) NaCl; 1) KOH; e) H,COg3; k) CO,.
11. Ykaxxute BaJIGHTHOCTH cepbl B coearHeHnu HySOs:
1) 6; 2)4; 3)2; 4)3.
12. Onpenenute o tabmure .M. MenaeneeBa 3apsia aToma

docdopa:
1) +3; 2) +10; 3) +15; 4) +5.

13. Ykaxkute B pAAy TOIBKO KHCIOTBL:
1) H2S, HNOs, HBr;  2) HC1, H2S04, KCL;  3)HI, HsP04, NHs;
4) HCI Os4, CH4, H2S.
14. Bribepure MOJIEKYIIPHOE ypaBHEHHE B COOTBETCTBUHU C
COKpaIlleHHBIM ypaBHEHUEM
Cu? + 20H = Cu(OH):2 :
1) CuS0s+ u Fe(OH)2; 2) Cu2S03 u NaOH; 3)CuCl2 u Ca(OH)2; 4)
KOH u CuoS.
15. Ykaxure tun peakuuu: SrC0s= Sr0 + CO2:

1) samemnienus; 2) coefuHEHMNS; 3) pasioXXeHus;

4) obmeHa.
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V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3

Keiic-3axanue
BaMm BbI1aHa cMech MOBapEHHOMU COJH, TTECKa, KEIE3HOTO
MOPOIIKA, JEPEBIHHBIX OMUJIOK, MOJIETUPYIOIIAs MyCOp, a TaKKe
KOMIIOHEHTHI 3TOM CMecH B UMCTOM Bujie. [lomnbITaiiTech HauTH
npocThie U 3PGEKTUBHBIE METO/IbI pa3ICIICHUS ITOU CMECH.
Memoowt pazoenenus cmecu eeuiecme
B npupojie HeT YMCTHIX BEIIECTB, OHU BCTPEUAIOTCS B BUIE
cmecei. CMecr MOXKHO pa3JIeUTh Ha JBE OOJIBIINE TPYIIIIbL:
OJIHOPOJHbBIC U HEOJHOPOIHBIE.
OaHOPOIHBIMU HA3BIBAIOT TAKUE CMECH, YACTULIBI B KOTOPBIX
HEJb3s1 OOHAPYKUTh HU BU3YAIBHO, HA C TIOMOIIIHIO ONITHYECKUX
prOOPOB, TOCKOJIBKY BEIIECTBA HAXOAATCS B Pa3ApoOIeHHOM
COCTOSTHUU Ha MUKPOYPOBHE
HeonHopoaHbIMu Ha3bIBalOT CMECH, B KOTOPBIX YACTHIIBI MOKHO

00HApPYXHUTH JINOO BU3YaJIBHO, JINOO C MOMOIIBIO ONTHYECKUX

npuOopoB. [Ipuuém 3TH BelecTBa HAXOAATCS B pa3HBIX
arperaTHbIX COCTOSIHHSAX ((hazax)
[Tpumepsl cmeceit

Wctunnbie pacTBOpHI (MOBapeHHas COJib + BO/A, paCTBOP CIIUPTA

307.1,307.5. B BOJIE)
Cycnensuu (TBEpIOe+HKUAKOCTD), HAIIPUMEP BOJa+TIECOK
TBEpIbie pacTBOPHI, CILIABHI, HAIPUMED, JTIATYHb, OPOH3A.
OMynbcud (KUIKOCThTKUAKOCTD), HAIPUMEP BOAA +KUP
["a30BBIEC pacTBOPHI (CMECH JIFOOBIX KOJIMUYECTB U JIFOOOTO YHcia
ra3oB)
Adpo301H (ra3+XKUIKOCTh), HAIPUMEP TyMaH
Huctumisiius (Boa - ToBapeHHAs COJIb)
®unbTpoBaHue (BoJa-MECOK)
Kpucrannuzamnus (Boga-caxap)
OtcrauBanue (Boga-Men)
[Teperonka (He(Th).
MarunuTtHas cenapauus (3kej1e30-Me/b)

V1,¥2,31,32. Koutpoabnas padora

¥06.1,¥06.2,Y¥06.3.

306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

Vv08.1,¥08.2,¥08.3.

308.1,308.3.

1.251eKTpOTUTHYECKON AUCCOIMAIIMU [TO/IBEPTat0ThCs:
1.NaOH 2.S0, 3.SiO; 4.macno
2 Kakue 13 nepeunciieHHbIX HOHOB MOT'YT HaXOJUTHCS B
pactBope ¢ noHom Ag”
1. NO;3 2.CI' 3. CH3COOH 4. CO3”
3.Kakas U3 npuBEIEHHBIX CXEM PEAKIIMHU OTBEYAET KPATKOMY
MOHHOMY YPaBHEHHIO
Al* + 3 OH = Al (OH);
1. AICl; + NaOH =
2. A|203 + HCI =
3. Al,O3 + H,SO, =
4. Al, (C03)3 + H,0 =
4. Yxaxure pH pactBopa coiu, 00pa3oBaHHOMU craboit
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KHUCIIOTON M CUJIbHBIM OCHOBaHUEM

1pH=7 2.pH<7 3.pH>7 4. pH=55
5. VYKaxuTe OKUCIUTENNb U BOCCTAHOBUTEIb IIPU
B3aMMOJICHCTBUY IIMHKA C XJIOPUOM MEIU

1.zn° 2.Cu** 3.Cu° 4.zn*

6. [Tocrenennoe no0aBiIeHNE TUTPOBAHHOTO PACTBOpA K
JIPYrOMY PacTBOPY Ha3bIBACTCH .,,,,
7. Toukoil 5KBUBaJICHTHOCTH Ha3bIBAETCS MOMEHT OKOHUAHUS

1. peakuuu

2. TUTPOBaHUsA

3. cMelleHue paBHOBECHUS

4. paz0aBieHuUs
8. YcTaHOBUTH NMPaBUIIBHYIO MOCIEAOBATEIHHOCTh ONEpaIiu
BECOBOT0 aHAIH3a

1. bunbTpOBaHNE U TPOMBIBAHHE

2. pacTBOpEeHUE

3. ocaxKkaeHue

4. mpokanvBaHUE

5. BBICYILINBaHUE

6. B3BEIIMBaHHE
9. Mepnas nocyna:

1. 6ropeTka

2. MUIUHIP

3. XUMHUYECKUN CTaKaH

4. xon6a Kenpgana
10. ®u3NKO-XUMHUYECKHE METO bl aHAJIN3a - 3TO

1. oTOMeTpHUECKU METO]T aHATIN3a

2. BIEKTPOXUMHUYECKUIN METO]I aHau3a

3. azncopOuus ¥ XxpoMaTorpa@uueckuii aHaJu3

4. TUTPUMETPUIECKHIA

Kpurepun ouenku 3auema/oughghepenyuposannozo

—«OTINYHO» - TEOPETUUECKOE COJEP’KaHME Kypca OCBOEHO MOJIHOCTHIO, 0€3 MpoOesioB, yMEHUs
cOPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi y4eOHbBIE 3alaHMs BBIOJIHEHBI, KAa4eCTBO WX
BBITOJIHEHUS OLIEHEHO BBICOKO.

—«XO0pouIo» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpoOesioB, HEKOTOPhIE
yMeHusi Cc(OPMHUPOBaHbl HEAOCTATOYHO, BCE IPEJYCMOTPEHHBIE IPOrpaMMON YydeOHbIE 3aJaHUs
BBINOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKAMHU.

—«Y TOBJIETBOPUTETHHO» - TEOPETHUECKOE COJEPKAHUE Kypca OCBOSHO YaCTUYHO, HO MPOOENHI HEe
HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOOMMblE YMEHMs pabOThl C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM C(OPMHUPOBAHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MTPOrpaMMOi 00yueHHs yueOHBIX 3a/laHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33JaHUI COIEPKaT OIINOKY.

—«HeynoBIeTBOPUTENIBHO» - TEOPETUYECKOE COJIEpKaHHE Kypca HE OCBOEHO, HEOOXOIUMbIe
yMeHHs He ¢(hOpMUPOBaHbI, BHINOJIHEHHbIE YUeOHBIE 3a/1aHuUs COJIEpKaT IpyOble OMHUOKH.
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[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMU A

Paznen/tema [IpumeHsiemble aKTUBHBIE U Kpatkas xapakrepuctrka
WHTEPAKTUBHBIC METOJIbI
Ha mnepBom »rtame, pabotas B
rpynrmax, oOyuaroruecs
OTIpEeCTSIOT K KaKUM
Pazgen No 1 . P
AHanm3 KOHKPETHOM MOCJIEICTBUSIM  TPUBOJUT  HE
Temal.l.Ilpeamer u 3agaumn
. CUTYalUH: KauecTBEHHas MPOIyKUUS B
AHATUTUYECKON XUMUU U .
1000 OTpaciu.
METOJIbl XUMUYECKOTO
Ha BTopom stane - o0cyxeHue
aHaJIM3a U KOHTPOJIA
Y TIOUCK PELICHUs POOIEeMBI
HCIOJIb30BaTh KAYECTBEHHYIO
MIPOTYKIIHIO.
Tema 1.2. Crannaptuszanus CucremMa 3ajaHui  TpEHUHra
Y METPOJIOTHYECKOE MOCTPOEHA TaKUM  00paszom,
o0ecrieueHrne METOI0B Tpenunr YTOOBI CTYICHTBI
aHanu3a B3aUMOJICUCTBOBAIM  JIpyr €
JIPYTOM B XOJI€ UX BBITIOTHEHUS,
AQHAJIM3UPOBATIM CBOM U YYXKHUE
B3[JISABI, M B UTOrE CHeJallv
HY>KHBIE€ BHIBOJIBI.
Tena 1.4 Konnexkrusnas OO0yuaromuecs Moay4aroT
o . MBICJIUTEIIbHASI IEATEIbHOCTh | HA0Op PEaKTUBOB M MPOBOIST
I'paBuMeTpuueckuii u
. TuTpoBaHue. PaboTas B rpynmax
TUTPUMETPUIECCKUIN

MCETOJbI aHAaJInU3a

JIOJKHBI TIOJTYYUTh OJJUHAKOBBIN
pe3yJIbTar.

Tema 1.5. Xapakrepucrtuka
(U3NKO-XMMHYECKIX
METOJIOB aHaJIN3a, UX
KIaccupuKanus,
MIPEUMYIIECTBA TIEpe/
JIPYTUMH METOJJaMH,
00J1acTh IPUMEHEHHUS

Bupryanshnas skckypens

Oo6yuaromuecs
MHUKpOIpyImnax,
ONIPENeNAIOT €
HUHTEpPHET-PECYpPCOB
KJIaCCU(UKALINIO ¢buzuKo-
XUMHUYECKHX METOJOB aHAJIN3a U
OTIPEJIENIAIOT UX IPEUMYIIECTBA.

paboraroT B
no  BBIOOpY
TTOMOIIIBIO

Paznen Ne2.Tema 2.2. Tpenunr BelnlonHenne ymnpaxHEHUH 110
OxuciuTenpHo- OIIPENICJICHUI0 OKUCIIUTENEH WU
BOCCTAaHOBUTEJIbHbBIE BOCCTaHOBUTEJIEH.

peakuuu

Paszen Ne 3 Tema 3.1 Keiic-meTon CocraBiieHne 3JIEKTPOHHO-

S MUCCHOHHLLI rpaduyeckux Gopmya aToOMOB

CIIEKTpaJIbHBIN aHAIIN3.

9JIEMEHTOB JUJISl OTIPEAETICHUS
CIIEKTPOB.

Tema 3.3. IlepcnexkTuBbl
COBEPIIICHCTBOBAHUS
METOIOB aHAJTUTHYECKOTO
KOHTPOJIS

[TpoGieMHas neKIus

Bo BpeMs JeKnuu 3amnojHSIOT
Ta0IHILy.

Pa6ota o ma"ubIM 1exos ITAO
MMK
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[Ipunoxenue 2

NEPEYEHB IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSITUM

Pa3nesbl/Tembl Tembl Konuuyecrs | TpeGoBanus
NMPaKTHYECKUX/J1a00pPaTOPHBIX 0 4acoB orocC C1io
3aHATHH (ymeTn)
Pazgen 1. MeToabl XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO 14
aHaJIM3a CBOMCTB U CTPYKTYPbhI METAJUIOB U CIIJIABOB
1.3 O6paboTka [TpakTrueckas padora Nel 2 Vi1, V2.
pE3yNIbTaTOB aHAN3a O0paboTka pe3yIbTaToB Y01.1,¥01.2.
METOJIOM MaTeMaTU4YeCKOl | aHajan3a METOAOM
CTAaTHCTUKH MaTEeMATHYECKON CTaTUCTUKHU.
1.4I'paBUMETpUYECKUN U [TpakTrueckas padora No2 2 Vi1, V2.
TUTPUMETPUUECKUN Bbruncnenus: B XuMHYeCKUX ¥01.1,¥01.2.
METO/IbI aHATH3a METOJIaX aHaIn3a
Jlaboparopuas padora Nel 2 v02.1,¥02.2
OnpeneneHre MacCoOBOM JTOIH V04.1,¥04.2,
BJIard B mMpooe Y04,3
KPUCTAJUIOTUAPATA XJIOpUAA ¥06.1,¥06.2,
Oapusi. Y06.3
Jlaboparopuas pabotaNe2 2 v02.1,¥02.2
Ornpenenenue oo1e V04.1,¥04.2,
JKECTKOCTH BOIBI METOIOM YV04,3
KOMILIEKCOHOMETPUU ¥06.1,¥06.2,
Y06.3
1.5.Xapakrepucruka Jlaboparopnas padota Ne3 2 ¥02.1,¥02.2
(U3NKO-XMUMHYECKIX IIposepka 3akoHa Y04.1,Y04.2,
METOJIOB aHaJIn3a, UX CBETOIIOIJIOIEHUS YV04,3
KIaccupuKanus, V06.1,¥06.2,
MIPEUMYIIECTBA TIEpe/] v06.3
JIPYTUMHU METOLAMHU, v07.1,¥07.2
00J1acTh MPUMEHEHUS Jlaboparophnas padota Ned 2 ¥02.1,¥02.2
Omnpenenenne PH pactBopos V04.1,Y04.2,
Pa3IMYHON KOHIIEHTPAIUN Y04,3
Y06.1,¥06.2,
Y06.3
¥07.1,¥07.2
[TpakTyeckas padora Ne3 2 v02.1,¥02.2
YceTpoiicTBO M MPUHLIUIL V04.1,Y04.2,
JericTBUs (OTOKOJIOPUMETPOB Y04,3
¥06.1,Y06.2
Y06.3
Paznen 2.
[Iporieccryl OKUCTUTETHFHO-BOCCTAHOBUTEIHHBIX pPEaKIIUN
B3aUMOJICHCTBHUS METAIOB (CHIPbSI), METAJUTHIECKUX 10
MTOPOIIIKOB C Ta3aMH U IPYTHUMHU BEIIECTBAMH
2.1. Xumuueckoe [TpaxTrueckas padota Ne4 2 V1,Y2,
paBHOBECHE U TEOPUS CocraBieHHe ypaBHEHUN ¥06.1,¥06.2,
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AJIEKTPOTUTUYECKON AIEKTPOIUTUYECKOMN ¥06.3.
JIUCCOLMAIINM. JMCCOIMaIA v07.1,¥07.2,
Y07.3
2.2. OKUCIHUTENBHO- [TpakTrueckas padota NS5, 2
BOCCTaHOBUTEIBHBIE CocraBiieHUE OKUCIUTEIHHO-
peakuuu BOCCTAHOBUTEJIBHBIX PEaKIuil
METO/IOM 3JIEKTPOHHOTO
Oananca
[TpakTudeckas padota Ne6 V1,2,
CocraBiieHHE OKHCIHUTENLHO- 2 V06.1,Y06.2,
BOCCTAHOBUTEJIBHBIX PEAKIIHA ¥06.3.
METOJIOM 3JIEKTPOHHO-HOHHOTO v07.1,¥07.2,
OanaHca. ¥07.3
[TpaxTrueckas padora No7
OKHUCIUTENBHO- 2
BOCCTaHOBUTEIbHBIN
MOTEHITUAI.
2.3. BzaumoneictBus Jlaboparopnas pabota Ne5 2 V1,¥2,
METAJIJIOB (CBIPbS), Omnpenenenue conepkanus ¥06.1,¥06.2,
METaJUIMYECKUX XpOMa B CTalnu ¥06.3.
MOPOIIKOB C Ta3aMU U v07.1,¥07.2,
JPYTUMU BELECTBAMU V07.3
Paznen 3
dusnyecKkue MpoIecchl MEXaHNUYECKUX METOI0B TOJTYICHHS 8
METAJTNYECKHUX MOPOIIKOB
3.1 OMHUCCUOHHBIN [TpakTuueckas padota Ne§,9 4 V1,Y2,
CIIEKTpaJIbHBIN aHAJIN3 O3HaKOMJIEHHE C YyCTPOUCTBOM, ¥06.1,¥06.2,
MPUHIIMIIOM JIEHCTBUS SKCIIpECcC- Y06.3.
aHaJIM3aToOpa Ha OINpECIECHUE ¥07.1,¥07.2,
yriepojia u Cepbl Y07.3
Y08.1,Y08.2,
Y08.3.
¥09.1,¥09.2
¥09.3.
3.2.Pentrenocnextpanbhbiii | [IpakTuueckast padora Nel0,11 4 Y1,¥2,
aHaam3 O3HaKkoOMJIEHUE C YCTPOUCTBOM, v06.1,Y06.2,
MIPUHLIUIIOM JIeHCTBUS Y06.3.
PEHTIe€HOCKOIa OT€YECTBEHHOT O v07.1,¥07.2,
MPOU3BOJCTBA; v07.3
O3HaKOMJIEHUE C YCTPOUCTBOM, V08.1,Y08.2,
MPUHIIMIIOM JAEHCTBUS V08.3.
PEHTTEHOCKOTIIa 3apy0eKHOTO ¥09.1,¥09.2,
MPOU3BOJCTBA. vV09.3.
UTOT'O 32
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OBPA3OBATEJILHBIA MAPILPYT

[Ipunoxenune 3

Kontponupyemslie
KoHnTtposb paszensl (T%MBI) KonTtponupyemsie OuenounbIe cpercTBa
Has TOYKa yueOHOU pe3yabTaThl
JACIIUILTUHBI
Nel Pasnen 1. Meroasl V1,V 2,31,32. KonTposibHas 1 TectoBEIe
XUMHUYECKOTO U pabora Nel 3a1aHus
(U3HKO-XMMHYECKOTO Y01.1,¥01.2,Y01.3 2 IlpakTuyeckue
aHajii3a CBOMCTB U 301.1,301.2,301.3. paboThl
CTPYKTYPBI 3 JIaGopatopHsble
METAJIJIOB U CILIABOB paboTsl
Ne2 Paznen 2. Ilpoueccel KonTposbnas 1. TecTtoBEBIE
OKHUCJIUTEIBHO- pabora Ne 2 3a/1aHus
BoccranoButenpHpx | Y 1,Y2,31,32. 2. Keiic-3agaua
E:Z;(ﬁlgneﬁcmnﬂ ¥06.1,¥06.2,¥06.3 35352?2? HOPHRE
5 306.1,306.3. P
METaJIJIOB (CBIPbS),
MCTAILTHICCKUX v07.1,¥07.2,¥07.3
MOPOIIKOB C Ta3aMU U
IpYTHUMHA 307.1,307.5.
BEIIIECTBAMH
Ne3 Pazgen3 dusuueckue | Y1,Y2,31,32. KonTponbnas 1 TectoBbie
IIPOLIECCHI pabora Ne 3 3a/laHus
MEXaHHUYCCKHX Y06.1,Y06.2,506.3 2 IlpakTudeckue
METO/IOB MOJTyYEHUS :306.1,306.3. paboTsl
METAIINYECKUX V07.1.507.2,Y07.3 3 JIaGopatopHsble
MOPOUIKOB paboTsl
307.1,307.5.
V08.1,¥08.2,Y08.3
308.1,308.3.
v09.1,¥09.2,¥09.3
309.1,309.3.
IMpomexy | JAuddepenumrpoanH Hrorosasn 1. Boripocsl o
TOYHAS bIi1 3a4eT KonTpoabsnas Kypcy
aTTecTal pabora 2. Tumnossle
ust MPAKTUYECKUE
3aaHus
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Ne
n/n

Paznen paboueit
MIPOTrPaMMBI

Kpatkoe coneprxanue n3MeHEHMS/TOTIOTHEHUS

Jlara,
Ne nmportokona
3acenanus [11IK

TTonmnuce
npeacenaTens
TIK

Paboyas mporpamMma y4eOHOW JMCHUIUIMHBI «XHMHYECKHE U
(U3NKO-XMMHUYCCKHE METONbI aHajKM3a» aKTyalu3upoBaHa. B
pabouylo MporpaMMy BHECEHBI CJICTYIOLIHE H3MEHEHUSI:

3.2
WudopmannonHoe
obecrieueHne
o0yueHus

B cBI3M ¢ 3aKiIOYeHHEM KOHTPAaKTOB CO CTOPOHHUMHU
9JIEKTPOHHBIMU OuOnmoreuHsiMu cuctemamu “lOpaiit” (KoHTpakT
IOpaiir OBC www.biblio-online.ru NeK-55-19 ot 05.08.2019),
“BOOK.RU” (Kontpakt KroPyc menna O5C BOOK.ru Ne K-52-19
or 05.08.2019), “Koncymerant  crtygenra”  (KoHTpakt
Homurexpecypc Koncympranr cryneata OBC K 50-19 or
05.08.2019) wm  oOHOoBneHWeM  TIATGOPMBI  SIEKTPOHHOU
oubmmoreynoit cucremsl “3HaHmyMm” pasgen 3.2 Paboueit
MIPOrpaMMBbl YUTATh B HOBOH PEIAKIINH:

OcHoBHas1 JUTEpPaTypa

1. Banosa (Konsutosa), B. JI. AHanutuueckas XuMusi u (usuko-
XMUMHUYECKHE METOJIbI aHan3a [DIeKTPOHHBIH pecypc] : yueOHuUK /
B. 1. Banosa (Kombutosa), E. U. ITapmmna. - Mocksa: [lamkos u
K, 2018. - 200 c. - Pexum JIoCTyma:
https://new.znanium.com/read?id=279511
2. Moguan, H. . Aranutryeckast Xumus [ DIEKTPOHHBIN pecypc]
: yae6nuk / H. YI. Mosuan, P. I'. PomanoBa, T. C. ['opOyHoBa [1
ap.]. — Mocksa: Uudppa-M, 2018. — 394 c. - Pexxum mocryma:
https://new.znanium.com/read?id=320794

Jlono/IHNTeIbHAS JIUTepaTypa
1. Huxwtuna, H. T. AmnanmuTuueckas XuMHA [DJIEKTPOHHBIN
pecypc] :  yueOHHMK M TPaKTUKyM  JJIsI  CPEAHEro
npodeccuonaniboro obpaszosanus / H. I'. Huxutmna, A. T.
Bopucos, T. 1. Xaxanuna ; nog peaakuueit H. I'. Hukurunoit. —
4-¢ m3a., mepepad. u gon. — Mocksa : W3zgarenscto IOpaiir,
2019. — 394 ¢. — (IlpodeccuonansHoe obpasoanue). — ISBN
978-5-534-01463-1. —  Pexum  jgocryma: https://biblio-
online.ru/bcode/433275
2. TlerpoBckas, H. A. Xwumudeckne U (PU3HKO-XUMHUYCCKUE
METO/IbI aHan3a [DIEeKTPOHHBIN pecypce] : mpaktukym [ CIIO] /
H. A. Ilerposckas ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1
anektpoH. onT. guck (CD-ROM). - Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf
&show=dcatalogues/1/1123809/45.pdf&view=true . -
MaxkpooOBEeKT.

11.09.2019 r.
IIpotokon Ne 1

/éﬁ////cdc ¢ %

3 YCJIOBUA
PEAJIM3ALIN
ITPOI'PAMMBI

JUCHUITIMHBI

B cBs13u ¢ OOHOBJICHHEM MaTEPHATBHO-TEXHUYECKOTO 00CCIIeYCHNUS
n. TpeOoBaHHMs K MHHHMAJILHOMY MAaTEPHUATbHO-TEXHUICCKOMY
00CCIICUCHHIO YUTATh B HOBOM PEAAKIIHH:

KabuneT MareMaTuku

VYueOHass aymuTopus I HMPOBEICHUS YICOHBIX, MPAKTHUYCCKUX U
ma0OpaTOPHBIX 3aHATHH, U1 TPYNIOBBIX W HHIMBHUIYaJTbHBIX
KOHCYJIBTAIMi, JUII CaMOCTOSATCILHOW paOOThI, IUIS TEKYIIEro
KOHTPOJIS ¥ IPOMEKYTOYHON aTTCCTALIUH.

Paboyee MecTo mpemonmaBatess: MEPECHOCHOH MYJIbTUMEIUHHBIN
KOMIUIEKC: HOYTOYK, OKpaH, TIIPOEKTOp, paboune MecTa
00yJaroImuxcs, T0ocka ydeOHas, yaeOHass MeOelb;

Me6enp 1abopaTopHas;

Ph-metp "Mynbturect UITJI-101¢ KOMIUIEKTOM TS OTPEICIICHUSI
ph;

Ph-meTp sxcnepr-ph*;

Bechr nemmnepubsie AJ1D-200;

Bechl kKyXOHHEIE;

Buckosumerp B-36-246%;

Buckozumerp B3-246 11;

Hacoc Komosckoro;

16.09.2020 r.
IIpotokon Ne 1

T /)
Nﬁ/// it
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Tepmomerpst TJI pryTHBIE;

Tepmomerp TC-7-m1;

CTOJIBI TUTPOBAJIBHBIC C HAJICTABKAMHU;

[Ixadb1 BEITSDKHBIE ¢ MOMKOH

MS Windows (moamucka Imagine Premium) morosop /[-1227-18 ot
08.10.2018, cpok xmeitctBus:11.10.2021

MS Windows (moamucka Imagine Premium) morosop JA-757-17 ot
27.06.2017, cpok neiictBus:27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpocrtpansemoe  I1O  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ru/), cpok neicTBus: GECCPOUHO
MS Office noroop Nel35 or 17.09.2007, cpok ngedcTBus:
6eccpodHO

7 Zip cBobomno pacupoctpansemoe (https://www.7-zip.org/), cpok
nercTBus: OecCpOIHO

DJeKTpOHHBIE IUTAKaThl O qucnuruirHaM: OOImas XUMHUS JOTOBOP
K-278-11 ot 15.07.2011, cpok neiictBus: 6eccpodHO

3 YCJIOBUS
PEAJIM3ALIUU
[IPOTPAMMBI

JIUCLIUTJIMHBI

B cBi3m c 3aKmiOdYeHHMEM  KOHTPAakTOB CO  CTOPOHHHMH
ANEeKTPOHHBIME OnOmmoreynsiMu cucteMamu “FOpaiit” (KoHTpakT
Ne K-55-20 ot 25.08.2020 r. OOO «DIeKTpOHHOE H3AATEIBCTBO
FOPAMT», 01.09.2020 r. mo 31.08.2021 r.), 9bC 3HAHUYM
(Koutpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYMy,
01.09.2020 r. mo 31.08.2021 r.) n. UudopmanmonHoe odbecriedeHue
00y4eHUs] YNTaTh B HOBOW PEAaKIIUH:
OcHoBHas JIMTepaTypa

1. Bamnosa (KomputoBa), B. [I. AHanuTHdeckas XuMus U (HU3UKO-
XMMHYECKHE METOAbl aHanm3a : mpaktukym / B. JI. Bamosa
(Komemosa), E. W. Ilapmmua. - 2-e m3m., crep. - Mocksa :
Wznarenscko-Topropas koproparus «Jlamkos u K°», 2020. - 198
c. - ISBN 978-5-394-03528-9. - TekcT : 37MeKTpOHHBINA. - Pexum
nocryma: https://znanium.com/read?id=358370
2. Moguan, H. . Ananutndeckast XuMusi [ DNEeKTpOHHBIN pecypc]
: yueOnuk / H. . Mosuan, P. I'. PomanoBa, T. C. I'opOynosa [u
ap.]. — Mocksa: Uudpa-M, 2018. — 394 c. - Pexxum mpocryma:
https://new.znanium.com/read?id=320794

JlonoJiHNTEILHAS JIUTEPATYPa
1. Huxkwtmna, H. I'. Anamutndeckas Xumus [DJI€KTPOHHBIH
pecypc] @ yu4eOHMK M  TPaKTHUKyM  JIsI  CPEIHETO
npogeccuonanpHoro oOpazoBamms / H. I'. Huxutmna, A. T.
Bopucos, T. U. Xaxanuna ; nog peaakuueit H. I'. Hukurunoit. —
4-¢ mpn., mepepabd. u mon. — Mocksa : H3marensctBo IOpaiir,
2019. — 394 c. — (IlpodeccuonansHoe obpa3oanue). — ISBN
978-5-534-01463-1. — Pexum JIOCTYIIa:
https://urait.ru/bcode/433275
2. [Merporckas, H. A. Xumuueckue U GU3NKO-XUMUYECKHE
METO/IbI aHaM3a [ DIeKTPOHHBIH pecypc] : mpakTukym [mis CIT10] /
H. A. Ilerposckas ; MI'TY. - Marauroropck : MI'TY, 2015. - 1
anekTpoH. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf
&show=dcatalogues/1/1123809/45.pdf&view=true . -
MakpooOBbeKT.

16.09.2020 r.
IIporokon Ne 1

ey
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JUCT PETUCTPALIMY U3MEHEHWI U JOMTOJTHEHUAM

No Pasnen paboueii Kpatkoe comepikaHue U3MEHCHHS/ TOTTOTHCHUS Hara, [Moanuce }J
n/n MIPOTPaMMBbI Ne mpoTtokona| mpezacenaren
3acenanus [1K] IK

Pabouas mporpamma ydeOHON AWCIMIUIMHBI «XHMMHYeCKHE W

(pu3NKO-XHMHYECKHE METOAbl aHAJIM3a» aKTyalIn3upoBaHa. B

pabouylo MporpaMMy BHECEHBI CJISYIOLIHE H3MEHEHHUSI:
3 YCJIOBUA B cBs3m ¢ oOHOBueHMEM  MarepuanbHO-TexHHueckoro | 14.09.2022 r. / /
PEAJ'[I/IBA‘L[I/H/I obecieuernss 1. MarepuanbHO-TEXHHYECKOe  obOecredeHue [IpoToxon Ne 1 7 7
YYEBHOU YUTATh B HOBOM pENaKIIUU:
JUCHUTIIMHBI YueOHast ayIuTOpust ISl IPOBEICHHS YUEOHBIX, MPAKTHYECKUX H

71a00paTOPHBIX 3aHATUH, JUISL TPYNIOBBIX M HMHAMBUAYaJIbHBIX

KOHCYJIbTAllH, JUIA CaMOCTOSITENIbHON paboThl, Al TEKYILIETO

KOHTPOJISI ¥ IPOMEKYTOTHOM aTTeCTalnH.

Pabouee mecTo mpemomaBaTensi: MEPEHOCHOH MYJIbTUMEIUHHBIN

KOMIUIEKC: HOYTOYK, O9KpaH, NpOEKTop, paboune MecTa

o0ydJarmuxcs, 1ocka yueOHas, yueoHass MeOeb;

Mebenp nabopaTopHas;

Ph-merp  "Mynprutect  WUIJI-101c  komiuiektoM  Juist

ompeneneHus ph;

Ph-metp skcnept-ph*;

Becn nemngpepnsie AJ1d-200;

Becsl KyxoHHBIE;

Buckozumerp B-36-246%;

Buckosumetp B3-246 111,

Tepmomerpst TJI pryTHEIE;

Tepmomerp TC-7-m1;

CTOJBI TUTPOBAJIBHBIE C HA/ICTABKAMH;

[ITxads1 BEITSKHBIE ¢ MOWKO#
3 YCJIOBUA B cBsA3M ¢ 3akiioueHHEeM KOHTPAakTOB co cropoHuumu | 14.09.2022 r. / /
PEAJIM3ALTMN 3JIEKTPOHHBIMU GUOTHOTCYHBIMH CHCTEeMaMH ABC [[Iporokon Ne 1 G /
Y4EBHOU ZNANIUM.com  K-38-22 ot 10.08.2022 r. 00O 3manmym».
JUCHHIUIMHBL | 5pc GOPANT»  K-4222 or 24.082022  r.VueGuo-

MeTonuueckoe W MH(OPMALMOHHOE OO0ECHeUeHne pealn3aliu
MIPOTPaMMEBI YUTATh B HOBOW PEIaKIIHU:

OcHoBHas1 JInTEepaTypa:

A. . Ousnueckas Xumus [DIEKTPOHHBIN
NH®PA-
JOCTyMa:

1 bopuueBckui,
pecypc] : yueOnuk / A. . bopmesckuit. —M.
M, 2017. -606 c. -Pexum
https://new.znanium.com/read?id=95028
2 3apy6un, . I1. ®usudeckas xumus [DIEKTpOHHBIN pecypc] :
yaebroe nmocodue / 1. I1. 3apyOun. —M. NHOPA-M, 2019.
—A474 c. -Pexum JIOCTyTA:
https://new.znanium.com/read?id=337156

JlonotHUTEJIbHAS JIATEpPaTypa:
1. Kasun, B. H. ®usnueckas Xumus : ydeOHOe mocobue Juis

cpenHero mpodeccuoHanbHOTO oOpasoBanus /  B. H. Kaszun,
E. M. Ilmucc, A. U. PycakoB. — 2-¢ wu3g., uchnp. W JOI. —
MockBa:  UsparensctBo  IOpaiir, 2021.—  182c.—

(ITpodeccnonansHoe obpasoBanue). — ISBN 978-5-534-11832-
2.Pexum goctyma:  https://urait.ru/author-course/fizicheskaya-
himiya-475718

2 TIlerpoBckas H. A. ®usmdueckas W KOJJIOWIHAS XUMHS
[DnexTponHsIii pecype] : yaebHOoe ocobue mnst CI1O / MI'TY. -
Marnautoropck : MI'TY, 2018. -1 snektpon. ont. muck (CD-
ROM).-Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S156.
pdf&show=dcatalogues/5/9378/S156.pdf&view=true-
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MakpooOBEKT.
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