MuHHCTEpCTBO HAyKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparun

®DenepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckuil rocy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET
uMm. I'. 1. HocoBay»
MHoronpoGuIbHBIA KOJIJISIK

7 o
WAL MaxHOBCKHA

PABOYASI IIPOI'PAMMA YYEBHOM JIUCITUTLIVHBI
OIL.08. XUMUYECKHE U ®PH3HKO-XUMHYECKHE METO/IbI AHAJIM3A
«npodeccHOHANBHBIN THKI»

NporpaMmmbl NOArOTOBKH CIIEUHAJIHCTOB CPEIHEro 38eHa
cnennaabnocTi22.02.01MeTanaypras YepHbIX METANI0B
(DazoBoili NOATOTOBKH)

®opma o0yueHust
O4HAasA

Maruauroropck, 2019



Pabouas nmporpamma yu4eOHON IMCIMNIHHBL «XHMUYECKHE H (H3HKO-XHMHYCCKHE METO/bI
aHanu3a» paspaboTana Ha oOcHOoBe @elepalbHOTO TOCYAAPCTBEHHOIO 00pa3oBaTelbHOTO
CTAaHJApTa MO CrEUHaNbHOCTH cpeaHero npodeccHonanbaoro obpasosanns  22.02.01
Merannypras 9epHbIX METALIOB, YTBEPHKICHHOTO NpHKazoM Munucrepcrsa 00pa3oBaHHS H
Hayku Poccuiickoit ®ezepaimu ot «21» anpens 2014 r. Ne 355

Opranusauus-pazpaboraux: Muoronpoduisasii komremx ®I'BOY BO «Maruuroropekui
rocyzapcTBeHHbIH Texuuyueckui yausepcutet uM. I'. M. Hocora»

Paszpaborunkm: J/
npenogasarens MnK ®I'BOY BO «MITY mm.I'M. Hocosan o 76277 [Hatanes
AnexcanaporHna [Terposckasn

O10BPEHO

[TpeAMETHO-LIMKIOBOH KOMHCCHEH Meroauyeckoit komuccueit MoK
Merannypris YepHBIX META/ITIOB

Ilpencenarens )##” | N.B. Pemerosa / [Tpotokoa Ne5 or 21.02.19r

Ipotokox Ne6 or 20.02.2019 r

Peunenzen:

TocyapCTBEHHOE aBTOHOMHOE NPoeCCHOHATEHOE
O6pasosatensHoe yupexaeHue Yenabuuckoi obnactu
«ITonureXHHYCCKHA -KOJIIEIKN

3amecTHTENL AUPEKTOPa N0 HAYHHO — MeTOJAHYECKOH pa(}ore

M.IL i



COJAEP)KAHUE
CTp.

1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI VUEBHOMU 4
JTICLATUTNHEI

2. CTPYKTYPA U COJEPYKAHUE YYEBHOMN JUCLIUTTTNHEI 6

3. YCJIOBUS PEAJIN3ALINNA [TIPOTPAMMEI VYEBHOM 12
JIACIIATITAHEI

4. KOHTPOJIb M OLIEHKA PE3YJITATOB OCBOEHUS VYEBHOI 16
JICLATUTNHEI

MTPYJIOKEHUE 1 23

TTPYJIOKEHUE 2 24

ITPVJIOKEHME 3 26

JIMCT PETUCTPALIMU U3MEHEHUN U JIOTTIOJITHEHUIA 27



1 OBHIAAA XAPAKTEPUCTHUKA PABOYEM IIPOI'PAMMBI YUYEBHOMU
JUCHUIITIMHBI «XUMHWYECKHE MU ®U3UKO-XUMHNUYECKHE METO/bI
AHAJIN3A»

1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

Pabouas mporpamma y4ueOHOW IUCHMIUTUHBI «XUMHUYECKHE U (PUIUKO-XUMUYECKUE
METO/Ibl aHAJIN3a» SIBJISIETCSA YaCThIO IPOrPaMMBbl IOJTOTOBKU CIIELIMATIUCTOB CPEIHETO 3BEHA
no crnenuasibHocT 22.02.01 Meramtypruss 4epHbIX MeTauioB. Pabouas mporpamma
COCTaBJIeHA JUII OYHOU (hOPMBI O0yUCHHUS.

1.2 Mecro JMCHMIUIMHBI B CTPYKType NpPOrpaMMbl NMOATOTOBKHM CHENHMAJINCTOB
CpeaHero 3BeHa

VYuebHast aucHUIUIMHA «XUMHUYECKHE U (PU3MKO-XMMHUYECKHE METOJbl AaHAIH3a»
OTHOCHUTCS K 001enpodeccnoHanbHbIM TUCIUIUIMHAM TPO()EeCCHOHATBHOTO IUKIIA.

OcBoeHuto yueOHOH AMCUMIUIMHBI TMPENUIECTBYET H3Y4YE€HHE Y4YEOHBIX TUCIMIUIMH
«Xumusa» u «OU3uKay.

JuctumimHa «XuMUYecKHe U (PU3MKO-XMMUYECKHE METOJbl aHallu3a»  SBISETCS
MPEeIIeCTBYIOLIEH 7S U3ydeHus: Mpo(hecCHOHANBHBIX MOYJCH:

[IM.01 Benenue TEXHOJIOTHYECKOTO TMPOIECCa IMPOU3BOJICTBA HYEPHBIX METAJIOB
(uyryHa, ctanu u ¢eppocmiaBo), Bkimodas MJIK 01.01, MK 01.02, MJIK 01.03.

[IM.02 Opranuszanus paOoTbl KOJJIEKTHBA Ha MPOU3BOJCTBEHHOM YYaCTKE, BKJIIOYas
MJIK 02.01.

[IM.03 VYwuacTHe B SKCIEPUMEHTAJIBHBIX M MCCIENI0BATEIbCKUX paboTax, BKIOYast
MJIK 03.01.

1.3 lenb n miIaHupyembie pe3yJabTaThl 0CBOCHUS AUCHHUILIMHBI:

Coneprxkanye TUCUUIUIMHBI OPUEHTHUPOBAHO HA IOJATOTOBKY OOYYaOUIMXCS K OCBOCHHUIO
npoeCCHOHATBHOM ~ MpOorpaMMbl  MOJATOTOBKM — CIIEUATUCTOB  CPEAHEro  3BE€HAa IO
CMEUATBHOCTU U OBJIA/ICHUIO CIEIYIOIIMMH OOLIMMU U TPOPECCHOHATBHBIMA KOMIIETCHIMSIMU:

I1K 1.1. OcymiecTBisITE TEXHOJIOTMYECKUE ONIEPALIIY TI0 ITPOM3BOJICTBY YEPHBIX METALIOB.

I[IK 1.2. Hcnomp3oBaTh CHCTEMBI aBTOMAaTHUECKOTO YIPABICHUS TEXHOJIOTMYECKUM
IPOLIECCOM.

I1K 1.3. DkcruryaTupoBaTh TEXHOJIOTHYECKOE U NOJbEMHO-TPAHCIIOPTHOE 000pPYI0BAHME,
obecrneynBarollee MpoLecC IPOU3BOACTBA YEPHBIX METAJLIOB.

1K 1.4. AHanm3upoBaTh Ka4eCTBO ChIPbsl U TOTOBOM MPOTYKIIMH.

IIK 2.1. IInanupoBaThb U OPraHU30BBIBATH COOCTBEHHYIO JESATENBHOCTh, pPabOTy
HOZIpa3/IeNICHNs], CMEHBI, y4acTKa, OpUra/ibl, KOJUIEKTHBA UCIIOIHUTENEH.

IIK 3.1. IlpuHuMare ydactie B pa3pabOTKe HOBBIX TEXHOJIOTMH M TEXHOJIOTMYECKHX
HPOLIECCOB.

1K 3.2. YyacTtBoBaTh B 00€CIIEYEHUH U OLIEHKE IKOHOMUYECKON 3P PEKTUBHOCTH.

OK 1. TlonumaTh CyIIHOCTH U COIMAJIbHYIO 3HAUMMOCTh CBOEH Oyayiel npodeccuu,
IIPOSIBIIATH K HEH YCTOWYUBBINA MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€STEIbHOCTh, BEIOUPATh TUIIOBBIE METOMBI U
CHoCOOBl BBINIOJIHEHUSI MPO(GECCHOHANBHBIX 3a/ad, OIEHMBATh HUX HPPEKTUBHOCTb H
Ka4yecTBO.

OK 3. [IpyHMMaTh penieHus B CTaHAAPTHBIX U HECTAHJIAPTHBIX CUTYalUsAX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOUCK W HCHOJIb30BaHUE HH(POPMALUH, HEOOXOAMMOM s
3¢ (}EeKTUBHOTO  BBIMOJHEHUS  MPO(PECCHOHAIBHBIX 333y, NPO(EeCcCHOHATBHOTO U
JMYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonwp3oBath HMHPOPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUU B
npodecCHOHATBLHOMN 1A TEbHOCTH.
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OK 6. Paborarp B KOJUIEKTUBE W KoMaHze, 3()(EeKTHBHO OOIIATHCS € KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.
OK 8. CamocCTOsITeNIbHO ONpeAeNsaTh 3aJa4ud MPoPEecCHOHAIBHOTO U JIMYHOCTHOTO

Pa3BUTHA,

3aHHMMAaThCA CaMOO6paSOBaHI/ICM,

KBaJTH(HUKALINY.

OCO3HaHHO

IJIAaHUPOBATb IIOBBIIICHUEC

Koo IIK/
OK

Ymenua

3nanusn

IIK' 1.1

V1. npoBoaUTH HU3UKO-XUMHUYECKHIA
aHaJIN3 METaUIOB M OLICHUBATh €ro
pe3yIbTaThl

32. MPOLECCHI OKHUCIIUTEIBHO-
BOCCTaHOBUTEIHHBIX peakuuit
B3aUMOJICCTBUSL  METAIOB  (CHIPHA),
METALUTUYECKUX IOPOIIKOB C Ta3aMH H

APYruMu BCUICCTBAMU

[IK'1.2

V2. ucnonn3oBaTh
(U3HKO-XMMHUYCCKHE
aHaJM3a  CHIPbS U
METaJUTyprUU

XUMHUYECKHUE,
METO/IbI
MPOJYKTOB

31. Meronbl XMMHYECKOIO M (PU3HKO-
XMMHUYECKOIO aHalu3a CBOMCTB U
CTPYKTYpbl METAJJIOB U CILJIABOB

I[IK'1.3

V2. ucnonn3oBaTh
(U3HKO-XMMHYCCKHE
aHaJM3a  CHIPbS U
METaJUTyprUU

XUMHYECKHUE,
METO/IbI
MPOJYKTOB

31. Meronbl XMMHYECKOIO M (PU3HKO-
XMMHUYECKOIO aHalu3a CBOMCTB U
CTPYKTYpbl METAJIJIOB U CILJIABOB

[IK 1.4

V1. npoBoauTh GU3UKO-XUMHUYECKHIA
aHAJIN3 METaUIOB M OLICHMBATh €ro
PE3YJIbTATHI

33. ¢busnueckue
MEXaHUYECKUX METOJIOB
METAJUTHICCKUX TTOPOIIKOB

MPOLIECCHI
TIOJTyYCHUS

K 2.1

V1. npoBouTh GUBHKO-XUMHUSCKHUI
aHaJIM3 METaVIOB M OLIEHMBAaTh €ro
pe3ynbTaThl

32. MPOIIECCHI OKHUCIIUTENLHO-
BOCCTAaHOBHUTEIBLHBIX peakiuit
B3aMMOJICHCTBHUSI METAJIOB  (CBIPH),
METAJUTMYECKUX TOPOIIKOB C ra3zamMu
JPYTUMU BEHIECTBAMHU

[IK 3.1.

V1. npoBouTh HPU3NKO-XUMUUECKHM
aHaJau3 METaJUIOB U OLICHUBATH €ro
pe3yJIbTaThI

32. TIPOIIECCHI
BOCCTaHOBUTEJIBHBIX peakuui
B3aUMOJICHCTBUSL METAIIOB  (CBIPH),
METAIMYECKUX IOPOILIKOB C ra3aMu U
JPYTMMH BELIECTBAMU

OKHCIIUTCIBHO-

[IK'3.2

V2. ucnoip30BaTh
(bU3UKO-XMMHUECKHE
aHaiM3a  ChIpbS U
METAJTyPTHH

XUMHUYECKHE,
METO/IbI
IPOJYKTOB

31. Meroapl XMMHUYECKOro U (pU3MKO-
XUMHUYECKOTO  aHalIM3a CBOMCTB U
CTPYKTYpbI METAJJIOB U CIJIABOB

OK 1.

VY01.1. omenmnBaTh
3HAYHUMOCTh cBOEH
npodeccuun TUTST
SKOHOMHMKH U
JKM3HEEITBHOCTH
POCCHUICKOr0 rocyapcrBa

COITHAITbHYTO
Oymymieit
pa3BUTHS

cpensbl
rpaxaaH

301.1. cymHOCTP H  3HAYUMOCTH
npodeccHoHabHON 1eATeIHbHOCTH TIO
CHEINAIbHOCTH TUTST pa3BUTHS
SKOHOMHUKH U CPEJIbl KU3HEAECTbHOCTH
rpaXIaH POCCHUIICKOTo rocyaapcraa

OK 2

V02.1. pacno3HaBaTh u
AHAIM3UPOBATh MPOPECCHOHATBHYIO
3a/1auy W/WIH poodieMy

302.1. anroput™mbl BBIOOpA THIIOBBIX
METOZIOB M CIOCOOOB  BBINIOJIHEHUS
npo¢eCCHOHAIBHBIX 3a]1aY,

OK 3

Y03.1. mnpuHuUMaTh pelIEHUS B
CTaHJapTHOH  mpodeccHOoHaTbHON

303.1. anropuT™Mbl NPUHATUSA PELICHUS
B TNpO(eCcCHOHANBHBIX CTaHAAPTHBIX
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CUTYyallUH u
HE0OXOIMMBIE PECypChl
V03.2. npuHHMaTh pEIICHUA B
HECTaHAAPTHOH MpodeccHoHaTbHON
CUTYyalluU u OIpenensTh
HE00XO0IMMBIE PECYPCHI

OTIPENIETIATh

CUTyalusx

303.2. anropuTMbl NPUHATUS PEIICHUS
B MpOoQeCCHOHATBHBIX HECTAHIAPTHBIX
CUTYaIUsAX

OK 4 Y04.1. omnpenensate Heobxoaumbie | 304.1. HOMEHKJIaTypa
UCTOYHUKY UHPOPMAITUU MH()OPMAITMOHHBIX HMCTOYHHKOB
Y04.2. BBIJICTIATH HauOoJiee | MPUMEHIEMBIX B TpPOodecCHOHATBHON
3HAUYMMOE B M3y4a€MOM MaTepUalie U | 1eATEIbHOCTU
CTPYKTYypUPOBAThH MOJIy4aeMyIo
UHPOPMALINIO 304.2. mpuembl  CTPYKTYpUpPOBaHUS

nHdopmanuu

OK 5 V05.1. wucnons3zoBath  cpexactsa | 305.1. coBpemMeHHBIE cpeAcTBa U
uH(pOPMaILMOHHO- yCTpoiicTBa uH(pOopMaTU3aLUU u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUN | MOPSAIOK UX MPUMECHEHHS
JUISL  pelieHusi MpoQecCHOHANbHBIX
3a/1a4y

OK 6 Y06.1. pabotarb B kosuiekTHBe H | 306.1. OCHOBHBIE MPUHIMIBI PaOOTHI B
komanzae Y06.2. B3auMoAeicTBOBaTh | KOJUIEKTUBE
c KOJIJIETaMH, PYKOBOJICTBOM,
OTpeOUTENIMU B Xo0ne
pohecCHOHANBHOM NesTeNbHOCTH
Y06.3. nposiBIATH TOJNEPAHTHOCTH B
pohecCHOHANBHOM e TeNIbHOCTH

OK 8 V08.1. camocrostensHo onpenenars | 308.1. myTH CTaHOBJIEHMS CHELMATUCTA

3aJadu HpO(i)CCCI/IOHaJIBHOFO n
JIMYHOCTHOT'O pa3BHUTHUA

H Pa3sBUTHUA JTUNYHOCTH




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JJUCIUATLIIMHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB
MaxkcuMmaJjibHasi ydyeOHasi HArpy3Ka (Bcero) 99
O0s13aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 66
B TOM YHCIIE:
JICKIIMH, YPOKH 44
MPAKTHYECKUE 3aHATHS 12
J1a00paTOPHBIE 3aHSTHUS 10

He
KypcoBas paboTa (IpoeKT)

IIPELyCMOTPEHO

CamocTrosiTeJibHAast pa6oTa 33

Dopma MPOMEKYTOYHON aTTECTALUU — KOMNIEKCHbIL IK3AMeEH




2.2 TemaTuyecKuii IUIaH M coJIep>KaHNe y4eOHOM TUCIUIUIMHBI «XUMUYECKHE U (PU3UKO-XMMHYECKHE METObI aHATH3a

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuasia u
(opMbI Opranm3anuu a1esiTeJbHOCTH 00y4al0IIUXCS

O0BbeM yacoB

Koanbi
KOMIIETeHIIMIi/0CBanBaeMbIX
3JIEMEHTOB KOMIIeTeHIIN

1 2 3 4
Beenenune BxomHoi koHTposb. MTHCTPYKTUBHBINA 0030p MpOrpaMMbl yueOHOM
JUCLUIUIMHBL U 3HAKOMCTBO CTYZEHTOB C OCHOBHBIMH YCJIOBHSIMU U
TpeOOBaHUSAMU K OCBOEHHUIO O0IIUX U MPO(ecCHOHATBHBIX
KOMIIETCHIINH.
Pa3nes 1. MeToabl XMuMHYeCKOro M (PM3UKO-XMMHUYECKOI0 AHAJIM3a CBOMCTB U CTPYKTYPBbI 53 OK-1,0K-2,0K-3,0K-4
METAJIJIOB M CILJIABOB IIK-1,ITK-2,I1K-3,I1K-4
Tema 1.1. Copnepxkanue ydeOHOro Marepuana 2 V1,2, 31,32
Ipeamer u 3axa4u 1.Kpatkue cBeneHust 00 UICTOPUHU Pa3BUTHS AaHATUTUYECKOW XUMUHU V01.1,¥02.1
AHAJIUTHYECKON XUMHM | M METOJAaX XUMHUYECKOI0 aHaIN3a. 301.1,302.1
U MeTO/Ibl 2.3HayeHHe U UCII0JIb30BAHNE XUMUYECKOT0 aHAJIN3a B
XMMHY€ECKOr0 aHAJIM3a | IPOU3BOJICTBE, ONEpallMM aHAIN3a.
W KOHTPOJISI 3.CBs3b aHATUTUYECKOTO KOHTPOJIS C MPOOIIEeMaMH SKOJIOTHH.
KauecTBeHHBIN U KOJMYECTBEHHBIN aHAIIN3.
CamocrosTenbHas pabora 2
- BoinonHenue MHIMBUYya IbHOTO TOMAILTHETO 3aJaHus;
- PaboTta ¢ KoHCTIEKTOM;
Tema 1.2. Copepkanne y4eOHOro MaTepuana 4 V1,2, 31,32
Cranpaprusanus u l.HopmaTuBHO-TeXHHYECKasi JOKYMEHTAIUSI HA TPOIYKIHUIO, v03.1,¥03.2,¥04.1,Y04.2
METPOJIOTHYECKOe po6ooTOOP U BhIMOIHEHHE aHanKu3a. CTaHAapTHBIE 00PA3IIbL. 303.1,303.2, 304.1,304.2
o0ecneyenue MeToaoB | 2.1lenu u 3a7a4u METPOJIOTUYECKOT0 0OecTieueHus
aHaJIM3a AQHAJIMTUYECKOTO KOHTpOJs. [TorpentHocTn nsmepenui, ux
KIaccupUKaus
Tema 1.3. Copepxanue yueOHoro marepuana. Maremarnueckast Y1,V1,31,31
OopadoTka CTATHUCTUKA YV04.1,¥04.2, V05.1
pe3yJabTaTroB aHanu3a | [Ipaktuueckas pabora 2 304.1,304.2




METO0M
MaTeMaTHYeCcKoi
CTATHCTHKH

OO6paboTka pe3ynbTaTOB aHATTM3a METOJOM MaTeMaTHUYECKON
CTaTUCTHUKH.

Tema 1.4.
I'paBuMeTpuyeckuii u
THUTPUMETPHYECKUI
MeTOoJbl aHAJIN3A

Conep:kanue y4eOHOT0 MaTepuaJia

1.I'paBumeTpuueckuii Metos aHanu3a: CylnHoCTb
IPaBUMETPUYECKOIO aHAJIN3a, €ro JOCTOMHCTBA, HENOCTATKH,
obnactb npumeHenus. [locyna u obopynosanue. Pacuersl npu
IPaBUMETPUUECKUX ONPEAEICHUsAX, (PaKTOp MepecyeTa.
2.Tutpumerpuueckuii Meros aHaiu3a: CylnHoCTh
TUTPUMETPUUECKOI0 aHAJIN3a, €r0 JOCTOMHCTBA, HEAOCTATKH,
oOmacte mpumenenus. Kinaccudukanus MeTonoB
TUTPUMETPUUECKOI0 aHaJIN3a. XUMUYECKas Iocyna u

obopynoBanue. TexHrka 6€30MaCHOCTH MPHU BHITIOJIHCHUH aHAJIK3A.

CrniocoObI BeIpaykeHUsI KOHIIEHTPAIlUU pacTBOPOB. PacueTsl u
00paboTKa pe3yJbTaTOB aHAIN3A.

JlaGopaTopHble paboThI
1. Omnpenenenune MaccoBOM 107U Biaru B mpooe
KpHUCTaJJIOTHIpaTa XJopuja oapus.
2. Omnpenenenre o0IIeH )KECTKOCTH BOJIBI METOIOM
KOMIIJIEKCOHOMETPHH

[TpakTuyeckas pabora
Bbruncnenus B XMMHUYeCKUX METO/IaX aHaIn3a

CamocrosrenbHas pabora

- CocraBjieHHe OMOPHBIX KOHCIIEKTOB (KOHCIIEKTUPOBAaHUE
yueOHHKa) 1o TeMe: “MeTo]1 HeWTpanu3alyy, XapakTeprucTuKa
WHAUKATOPOB, KpUBbIE TUTPOBAHUS U BBIOOp MHAMKATOpA”,
“MeTobl OKUCIIEHNS, BOCCTAHOBJIEHHUS, UX POJIb B
TAUTPUMETPUUECKOM aHAIIN3E”;

- Pemenue pacueTHbIX 3a1a4

V1,V¥1,31,32
¥06.1 ¥06.2,¥06.3
306.1

Tema 1.5.
XapakTepucTuka
(Gu3UKO-XUMHYECKHX

Conep:kanue y4eOHOT0 MaTepHuaJia

10

1.Teoperrueckue 0CHOBBI (HOTOMETPUH, 3aKOH CBETOTIOTJIONIECHHUS,;
2.OCHOBHBIE y3JIbI (HOTOMETPUUECKUX MTPHOOPOB;

V1,¥2,31,32
¥05.1,
¥06.1,¥06.2,¥06.3,Y08.1
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MeTOJ0B aHAJIN3a, HX
KJIaccupuranms,
npeuMyIecTBA nepes
APYTHMH MeTOJaMHU,
00J1aCTh NPUMEHEeHMsI

3.D1eKTpOXUMHUYECKIEe METO/Ibl aHATIN3a, UX KJIacCU(pUKaLus,
METPOJIOTMUECKHUE XapaKTEPUCTUKH;

4. I1oTeHIIMOMETPUYECKUI aHAJIU3;

5.Xpomarorpaduyeckuii aHalu3, €ro CyIHOCTh, TPEUMYIIECTBO.
OcHoBa xpomaTorpaduu — copouus BeuiecTBa. Buabl
xpomaTorpadum.

JlaGopaTopHbie pabOThI
1. IlpoBepka 3aKOHA CBETOMOTIIOMICHUS
2. Onpenenenue PH pacTBOpoB pa3innyHOIl KOHIIEHTPAIUU

[TpakTnueckas padota
Y CTpOICTBO M IPUHINI ASHCTBHSL (POTOKOJIOPHMETPOB

CamocrosTenpHas padoTta

- CocraBjieHH€e OMOPHBIX KOHCIIEKTOB (KOHCTIEKTUPOBAHUE
yuebHuka) no teme: “Kynonomerpuueckuit ananumsz”

- CocTraBjieHH€e OMOPHBIX KOHCIIEKTOB (KOHCTIEKTUPOBAHUE
yuebHuka) no teme: “Konaykromerpuueckuii anainus”

- Cucremaru3zanus NpUOOPETEHHBIX 3HAHUH U HAIJISTHOE X
MIPE/ICTaBJICHHUE B BUJE IOKJIAJa U CXeMbl pabOThI MPUOOPOB 110
TeMe “XHMMHYECKUE UCTOUHHUKH CBETa”

305.1, 306.1,

Pasznea 2.

HpO].[ECCbI OKHC/JIUTECJIbHO-BOCCTAHOBHUTCJIbHBIX peaKum”l B3aMMOIEHCTBHA METAJLJIOB
(Cblpbﬂ), METAIMYCCKHUX MOPOIIKOB € ra3aMi U IPYI'HMH BE€IICCTBAMHU

28

OK-5,0K-6,0K-8
I1K-4,I1K-7,I1K-9

Tema 2.1.
XumMnyeckoe
paBHOBecHe U TeOpHs
JIEKTPOJIUTHYECKOM
AMCCOLMALMH.

CopepxaHue yaeOHOT0o MaTepuana

1.AHanUTHYECKHE PEAKIMH B pacTBOpax, oOpaTUMbIE U
HeoOpaTUMbIe peakiui. XMMHUIEeCKOe paBHOBECHE.

2.3aK0H JEHUCTBYIONIUX MAcC, KOHCTAaHTAa XUMHYECKOTO
paBHOBECHSI.

3.0nekTponuTryeckas auccounanus. Buabl 3J1IeKTpOJIUTOB.
Crenens AucCOUMALNN, KOHCTAHTA JUCCOLMAIIH.

4.YcioBusi paBHOBECHS B TOMOT€HHBIX U T€TEPOTCHHBIX CHCTEMaX.

[TpakTnueckas padota
CocraBlieHHE YpaBHEHUHN AJIEKTPOIUTHUECKON AUCCOLUALINU

V1,¥2,31,32
¥05.1,
¥06.1,¥06.2,¥06.3
305.1, 306.1 308.1
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CamocrostenbHas pabora

- BrinonHenue MHAMBUIyaIbHOIO JOMAIIHETO 3a1aHNs;
- Pabota ¢ koHCIIeKTOM;

- Pemienne pacyeTHeIX 3a/1a4.

Tema 2.2.
OKHCINTEIBLHO-
BOCCTAaHOBHTEJIbHBIE
peakuuu

Conep:kanue y4eOHOT0 MaTepuaJia

1.OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC pPCaKknu, X 3HAUYCHUC IJId
aHAJINTUYECKON XMMHUH.

2.CocTaBieHue OKUCIUTSILHO-BOCCTAHOBUTEIIBHBIX peaKHI/IfI MCTOJA0M
TMOJIYpCaKIIH.

[TpakTuyeckas pabora
1. CocraBieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOJIOM 3JICKTPOHHOTO Oayranca

CamocrosiTenpHas padoTta

- BeinmosiHeHe HHANBUIYaIbHOTO JIOMAIIIHETO 3aaHus
- PaboTa ¢ KOHCIIEKTOM;

- Pemenne pacueTHbIX 3a1ad4.

Y1,¥2,31,32
¥06.1,¥06.2,¥06.3
306.1 308.1

Tema 2.3.
B3aumoaeiicTBus
MeTaJI0B (ChIPbs),
MeTAJUINYEeCKHX
MOPOUIKOB € ra3amMM U
APYTMMH BellleCTBAMM

Coaep:xanue yueOHOro MaTepHaJia

1.3agaun TEXHUYECKOTO aHaIn3a, TPOU3BOACTBEHHAS
KJaccu(UKaIrs METOIOB aHaTN3a, CTAaHJapTU3AIIHS METOOB,
3HAYEHHUE KOHTPOJISI METALTYPTrUYECKOTO TPOU3BOCTBRA.

2. XMMUYECKUN COCTaB MPOJYKTOB METAITYPrUUECKOTO
MPOU3BOJCTBA. ['0CTHI Ha MPOIYKIIMIO.

3.Bob10op MeTOI0B 17151 aHATH3a, IPUMEHSIEMBbIE METO/IBI JUTS aHAITU3a
PY/Ibl, CTAJIM U 11LIAKA.

JlaGopaTtopHnast pabota
Omnpenenenne coep kaHus XpoMa B CTallu

CamocTosrenbHas pabora

- BeinmonHenue WHAMBUYaTbHOTO IOMAIITHETO 3aJaHuUs;
- PaboTa ¢ KOHCIIEKTOM;

- Perienue pacueTHbIX 3ajay.

V1,¥2,31,32
¥05.1,
¥06.1,¥06.2,¥06.3
305.1, 306.1

Pa3zgen 3

Pduznyeckne NpoueCChbl MEXAHUYECCKHUX METOA0B MOJYYCHUA MECTAJTINYCCKUX MOPOIIKOB

18

OK-3,0K-5,0K-6,0K-8
MK-3,I1K-4,I1K-7,ITK-9

Tema 3.1

| 1.TeopeTHueckne OCHOBBI M CYIIHOCTH SMHCCHOHHOTO

¥1,¥2,31,32
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IMHUCCHOHHBIN
CIIEKTPAJIbHBINI
aHaJIu3.

CHEKTPaJIbHOTO aHaIU3a, ero MPEeUMYIIECTBa, BaKHEUIIINE
XapaKTEPUCTUKU U 00JIaCTh IPUMEHEHNS;
2.YCcTpoiicTBa U IPUHITUN JICHCTBUS CIIEKTPATIBHBIX IPUOOPOB;

[TpakTuyeckas padora
O3HakOMJIEHHE C YCTPOICTBOM, IIPHHIIUIIOM JICHCTBHS dKCIIpecc-
aHaJIN3aTopa Ha OINPEENICHHE YIIIepoaa U Cephl.

CamocrostenbHas pabora

- BrinonHenne nHAMBHTyaIbHOTO IOMALIHETO 3a/1aHHUS;
- Pabota ¢ KoHCTIEKTOM;

- Pemienne pacyeTHsIX 3a1a4

¥05.1,
¥06.1,¥06.2,¥06.3
305.1, 306.1 308.1

Tema 3.2.

PeHTreHOCTPpYKTYPHBI

AHAaJIU3

Coaep:xxanue yue0HOro MaTepHaJia

1.PeHTreHOCTpYKTYpHBII aHaJIU3, €r0 TEOPETUUECKHUE OCHOBHI,
CYIITHOCTh METO/Ia, MPUOOPHI PEHTTEHOBCKOTO U3ITy4eHUs,
CBOICTBAa PEHTT€HOBCKUX JIyuyel, OCHOBHBIE y3JIbl PEHTI€HOBCKHUX
pUOOPOB;

2.IlpaBuia TeXHUKHU O€30MIaCHOCTU IPU paboTe ¢ PEHTT€HOBCKUMU
npubopamu;

3.IlpenmymiecTBa U 00JaCTh TPUMEHEHUS aHATN3A.

CamocTtosaTenbHas paborta

- BeinmonHeHe HHANBUTYaIbHOTO IOMAIIIHETO 3a/1aHUS;
- PaboTa ¢ KOHCIIEKTOM;

- Pemenne pacueTHbIX 3a1a4 .

V1,¥2,31,32
¥05.1,
¥06.1,¥06.2,¥06.3
305.1, 306.1 308.1

Tema 3.3.
IHepcnekTUBBI

COBEPUHICHCTBOBAHUA

METOAOB

AHAJIHUTHYECCKOI'0

KOHTPOJIA

Coaep:xanue yueOHOro MaTepHaJia

1.OcHOBHBIE HaNPaBJIEHUS COBEPILIEHCTBOBAHUS METO/IOB
AHATUTHYECKOTO KOHTPOJIS;

2.CyImHOCTh aBTOMATU3aI[MU aHAIUTHYECKOTO KOHTPOJIS;
3.Xapakrepuctruka mpruOOpPOB 71l KOHTPOJIS 32 XOJI0M
OBICTPOMPOTEKAIONINX TEXHOJIOTHUYECKHUX MPOIECCOB.

CamocrosrenbHas pabora

- BoimonHnenue WHAWBUYaTbHOTO TOMAIITHETO 33 JaHUS;
- PaboTa ¢ KOHCIIEKTOM;

- Pemienue pacueTHsbIX 3a1a4.

V1,¥2,31,32
¥05.1,
¥06.1,¥06.2,¥06.3
305.1, 306.1 308.1

Bcero (MakcumMaibHasi yueOHasi HAarpy3Ka):

99
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM TUCIUTIIAHBI

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecneyeHmne

Hns peanuzanuu  nporpaMMbl  y4eOHOM JUCHUIUIMHBI TPEIYCMOTPEHBI  CICAYIOIINE
CHelalibHbIe TOMEIICHUS U OCHAIICHHE:

Tun U1 HAUMEHOBaHH e CIIeuaJIbHOI'0
OcHameHne CIICHMAJBbHOI0O MOMEIINCHUA

NMOMeleHus!

Kabuner Xumun MynbTUMeIUIHBIE CPEACTBA XPAaHEHUS, Nepeaayud u
npeCcTaBiICHUS HHPOpPMAIIHH.

Y4eOHo-MeTo1nyecKas JOKyMEHTaIus,

JUJAKTHUYCCKUC CPCACTBA.

gabopaTopuss Xummueckne u  Qusnko- | J1abopaTopHoe 060py/IOBaHHE, M3MEPHTEIbHbIC NPUOOPBI UL
XUMHYECKHE METOIbI aHAIM3a BBITIOJTHEHHS JTa0OpATOPHBIX PadoT: ammapaT Ui JTUCTHILISALUH
BOJIBI, Habop  apeomeTpoB, OaHi  KOMOWHHMpOBaHHas
nmabopaTopHasi, BEChl TEXHHYECKKHE W aHAIUTHYECKHE C
pa3sHOBecaMHM, B TOM HUHCIE JJIEKTPOHHBIC, KOJIOHKA
angcopbrmonnas, pH-merpsr: «testo 206» (2011), «MymbTUTECT
UITJI-10lc ¢ xommutektom it ompenenenus pH (2011),
«xcnepr pH» (2013); MIWUIMBONBTMETp, IeYb THUTENbHAS,
yYCTaHOBKa Al TUTPOBAHWA, OJIEKTPOIUIMTKA JabopaTopHas,
KpPHUCTaIM3aTOp, XUMHUYECKas IMOCYyJa, XMUMHUYECKHE DPEaKTUBBHI;
Ikadb! BBITSKHOM

ITomemenue st CaMOCTOSTENBHON [Tepconanbubpie koMIbIOTEpHI ¢ MakeTroM MS Office,

paboThl 0OyUaIOIIMXCS BBIX0JIOM B MIHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaLMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCUTETA

[Tomeenune aist XpaHeHUs U [xadwl, cTemIaXu A1 XpaHEHUS JJA00PATOPHOTO

npopHIAKTHYECKOTO 00CTYKUBAHUS 000py10BaHUS

y4eOHOTO 000PYIOBAHHSI/CTIOPTUBHOTO

o0opyoBaHus

3.2 YueOHO-MeTOogM4YecKOe M HH(POPMALMOHHOE oOOecledYeHHe Ppeaju3anuu
NporpaMmbl

OcHOBHBIC HCTOYHHKH:

1. Banosa (KomsuioBa), B. JI. AHanuTuyeckas XuMus U (PU3UKO-XUMHUECKHUE METOIBI
aHanmu3a [DnekTpoHHBIA pecype]: yueOHuk / B. JI. Banosa (Komsutoa), E. U. Ilapmuna. -
Mockaa: JlamkoB " K, 2018. - 200 c. - Pexum JOCTYyTIA:
https://new.znanium.com/read?id=279511

2. MoBuan, H. 1I. Ananutuueckass xumus [DJIeKTpoHHBIA pecypc] : yuebnuk / H. U.
Moguan, P. I'. Pomanosa, T. C. ['opOyHoBa [u ap.]. — Mocksa: Uudpa-M, 2018. — 394 c. -
Pesxxum nmoctyna: https://new.znanium.com/read?id=320794

JlonoIHUTeIbHbIEe HCTOYHUKH:
1. Hukutuna, H. I'. Ananutrueckas Xumust [ DIEKTPOHHBIN pecypc] : ydeOHHUK U MPaKTUKYM IS
cpennero nmpodeccuonanbHoro oopaszosanus / H. I'. Hukutuna, A. I'. Bopucos, T. 1. Xaxanuna

; mox penakuueit H. I'. Hukutunoil. — 4-e uzn., nepepal. u non. — Mocksa : M3narenscTBo
FOpaiit, 2019. — 394 ¢. — (IIpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-01463-1.
— Tekcr : osnekrponnsii // DBC IOpaiir [caiit]. — Pexum poctyna: https:/biblio-

online.ru/bcode/433275

2. TlerpoBckas, H. A. Xumuueckne U (PU3HKO-XUMHUYECKHE METOABl aHAMHM3a [DIEKTPOHHBIN
pecypc] : mpaktukyM [ CI1O] / H. A. Tlerposckas ; MI'TVY. - Marautoropck : MI'TY, 2015.
- 1 AIEKTPOH. OTT. JTICK (CD-ROM). - Pexum JIOCTYTIA:
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https://new.znanium.com/read?id=279511
https://new.znanium.com/read?id=320794
https://biblio-online.ru/bcode/433275
https://biblio-online.ru/bcode/433275

https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcataloques/1/112380
9/45.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 3ICKTPOHHBIHA.

Ilepuoauyeckue M31aHuA:

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypen:

Haumenosanue I10 Ne loroBopa Cpok AeHCTBHUSA
JIMICH3UH

MS Windows 7 (nmoamucka Imagine | JI-1227 ot 08.10.2018 | 11.10.2021

Premium) H-757-17 ot 27.06.2017 | 27.07.2018

J-593-16 ot 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 | 13.07.2016

MS Office 2007 Nel35 ot 17.09.2017 O6eccpouHO
Kaspersky Endpoint Security ms 6msneca- | /1-300-18 or 21.03.2018 | 28.01.2020
CrannapTHbIit J-1347-17 ot 20.12.2017 | 21.03.2018

J1-1481-16 ot 25.11.2016 | 25.12.2017
J-2026-15 ot 11.12.2015 | 11.12.2016

7 Zip CBOOOJTHO 0ecCpovHO
pacrpocTpaHsieMoe

HNuTepHeT-pecypcsl

1. denepanpHblii HEHTp HHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB — DIUOP
[DnexTponHbIii pecypc]. — Pexum moctyma: www.fcior.edu.ru , cBoGoaHbINH. — 3ari. ¢ 3KpaHa.
S13. pye.

2. Enunas xomteknus mudpoBsix 00pa3oBaTeIbHBIX PECYPCOB [ DIEKTPOHHBIN pecype]. —
Pesxxum noctyna: www.school-collection.edu.ru , ceo6oansbIit. — 3ari. ¢ skpana. S3. pyc.

3. IHTYUT — HallMOHAJIbHBIA OTKPBITHIN YHUBEPCUTET. [DIIEKTPOHHBIN pecypc|. — Pexxum
Joctyna: www.intuit.ru/studies/courses, cBo00AHBIH. — 3ari. ¢ skpaHa. S3. pyc.

4. HWuctutyr HOHecko 10 HMHQPOPMAIIMOHHBIM TEXHOJOTHSIM B  0Opa3oBaHUM.
[DnexktponHblid pecypc]. — Pexxum moctyma: https://iite.unesco.org/ru/, cBoGoaHbIA. — 3ari. ¢
JKpaHa. A3. pyc.

5. MEGABOOK: ynuBepcanpHas sHiuknonenus Kupunna u Medoaus. [DnexkTpoHHbIH
pecypce]. — Pesxxum mocryma: https://megabook.ru/, ceoGoambIi. — 3ari. ¢ akpana. S3. pyc.

6. denepanbHblii 00pa3oBarenbHbIl mopTan «MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE

TEXHOJIOTMM B  OOpa3oBaHuUW». [DNeKTpoHHBI  pecypc]. —  Pexum  moctyma:
http://window.edu.ru/resource/832/7832, cBoOoaHsbIii. — 3ari. ¢ 3kpaHa. 53. pyc.
7. Tloptan uudpoBoro obOpa3oBaHusa. [DneKTpoHHBIH pecypc]. — Pexum nocryna:

www.digital-edu.ru, cBoGomHBIi. — 3ari. ¢ 3kpaHa. S3. pyc.

8. Eagunoe okHO goctyma Kk oOpa3oBaTelbHBIM pecypcam Poccuiickoit ®enepanuu
[DnekrponHblii pecypc]. — Pexxum nocryma: http://window.edu.ru/, cBoGoxnbiid. — 3ari. ¢
sKpaHa. S3. pyc.

9. CIIO B poccuiickux mkojnax: komanna ALT Linux pacckasbiBaeT O BHEIPEHUH
CBOOOJHOIO MPOrpaMMHOro obecreueHus B mkojiax Poccun [DnexkTpoHHBINH pecypc]. — Pexxum
nocryma: http://freeschool.altlinux.ru/, csoGoausrit. — 3arm. ¢ skpaHna. S3. pyc.

10. Books:Altlibrary: cepusi «bubmmoreka ALT Linux» [DnexTpoHHbI pecypc]. —
Pexum  nmoctyma:  https://wwwe.altlinux.org/Books:Altlibraryhttp://freeschool.altlinux.ru/
CBOOOJIHBIN. — 3ari. ¢ 3kpana. S3. pyc.

3.3 YueOHO-MeTOAMYECKOE 00eclieYeHHe CAaMOCTOATEeIbHOM padoThl 00yYaroLIUXCst
CamocrosarenbHass paboTa sBiseTCs 00S3aTENBHOM s  KaxA0ro oOy4aromierocs.
CamocTrosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIMBUAYadbHO WM TpyNmnaMud B
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https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcatalogues/1/1123809/45.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcatalogues/1/1123809/45.pdf&view=true
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
https://iite.unesco.org/ru/
https://megabook.ru/
http://window.edu.ru/resource/832/7832
http://www.digital-edu.ru/
http://window.edu.ru/
http://freeschool.altlinux.ru/
https://www.altlinux.org/Books:Altlibraryhttp:/freeschool.altlinux.ru/

3aBHCUMOCTH OT IIeNH, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIbHOW paboThl, YpOBHS
CJIO’)KHOCTH, YPOBHSI YMEHUHN 00yJarOIINXCS.

KoHTponp pe3ynpTaTOB BHEAYAUTOPHON CaMOCTOSTEIBHOW pPa0OTHI OCYIISCTBISCTCS B
mpejenax BpPEMEHH, OTBEICHHOIO Ha 00s3aTelbHbIE y4eOHbIC 3aHATHS M BHEAYAUTOPHYIO
CaMOCTOSITENILHYIO paboTy OOYYalIIUXCS 10 Y4eOHOW JUCIMIUIMHE, MPOXOIUT KaKk B
MMMCbMEHHOM, TaK W YCTHOM WJIM CMEIIaHHOH (opme, C TIPEACTaBICHUEM H3EIUs WA TTPOIYKTa
CaMOCTOSITEIIBHOM JIEATSIHFHOCTH.

B kadectBe (GopM M METOIOB KOHTPOJS BHEAYAUTOPHOM CAMOCTOSITEIBHOW pPabOThI
UCTIONIL3YIOTCS: TMPOBEPKA BBHITIOJHEHHONW pabOThI TPENoaaBaTelieM, CEMHHAPCKHE 3aHSTHS,
TECTUPOBAHUE, CAMOOTUYETHI, KOHTPOJIbHBIC PAOOTHI, 3aIIUTa TBOPUYECKUX padOT U JIp.

No | HaumenoBanue Ouenounsle  cpeacTBa  (3agaHus) JUIsl  CAMOCTOSITEIBHOM
paszjena/TeMsl BHEAyJIUTOPHOI pabOTHI

1 Pasznen 1. Metoanl Texcer 3apanua:
XHMHYECKOro u
dusnko- CocTaBuTh CpaBHUTENbHYIO TAOIUILY (3JIEMEHT HOPTHOIINO)
XHMH'ECKOro e
aHaJIM3a CBOWCTB U
CTPYKTYPBI IIOBTOPUTh U  CHUCTEMATU3UPOBATh HW3YUYCHHBIM  MaTepua,

METAJVIOB U CIVIABOB | HayyuTHCA BBIACHATH TJIABHOE MW OCHOBHOE, JIAKOHWYHO,
KOMITAKTHO M CXaTO H3JIOKHTh OTOOpaHHBI  MaTepual,
HAyYUTBCS  KIACCH(PUIMPOBATh HW3JIaraeMblil  MaTepuan  T0
YPOBHSIM 3HAUYUMOCTH.

PexomMeHIa1U¥ N0 BBITIOJTHEHUIO 32 JTaHUS:
CocraBiieHHE CTPYKTYPHO-JIOTHYSCKUX CXEM, TAOJIUII, TUArPAMM.

JlanHble cpencTBa HATJISIIHOCTH BBITIOJTHSIFOT GbyHKIIHIO
KOHCIIEKTUPOBaHUs Marepuana. lIpy mocTpoeHuu CTpyKTypHO-
JIOTUYECKOW CXEMBbl TE€Mbl HEOOXOIWMO BBIIEIHTH TJIABHOE B
TeMe. JIakOHMYHO, KOMIAKTHO, C)KaTO HW3JIOKUTh OTOOpaHHBIN
Marepuai. Jlornka moCcTpOeHHs] CTPYKTYPHO-JIOTUYECKUX CXEM -
OTPaKEHUE  COJIEPKATENIbHBIX  CBSI3€W  MEXAYy €IUHHUIIAMHU
u3jaraeMoil uwHGOpMaIKMK, WX YeTKas Kiaccudukamus 1o
YPOBHSIM 3HAYUMOCTH.

Oranbl paboThl HaJ CTPYKTYPHO-JIOTMUECKON CXEMOI:
1. I[Touck nHpoOopMan

2. Ananu3 uHpopmanun

3. OcMmbicnenre HHGOpMaLUU

4. Cunre3 uH(pOpMAaIUH.

Kpurepun omenku: o0OCHOBaHME, JIOTHYHOCTb, YETKOCTb,
PalMOHAIBHOCTD H3JIOKEHUS MaTepraa.

15




Paszgea 2. [Ipoueccsl
OKHMCJIHUTEJIbHO-
BOCCTAHOBHTEJIbHBIX
peaxuuit
B3aHMMOJAEHCTBUSA
MeTAJUIOB (ChIPbS),
MeTaLJINYeCKUX
MOPOUIKOB € ra3amMu
U APYTMMH
BellleCTBAMU

Teker 3amanusi: TunosBsie pacyeTHO-rpapuIecKue padoThI
Heanb:

3aJlaHui: yriyOJieHUue paHee U3Y4eHHOTO MaTepuaia, BhIpadoTKa
YMEHHM M HaBBIKOB [0 NPUMEHEHUIO0 (OpPMYyN, COCTABICHUIO
AJIrOpUTMa TUITOBBIX SaIIaHI/IfI, NMPUMCHCHUC TTOJYUCHHBIX 3HAHUS
Ha MPaKTUKE

PexomMeHganuu 10 BBINOJIHEHHIO 3aJaHMA. BBIIOJHCHUS
YIPa)KHECHUN 1o IIPEIIOKEHHOMY AIrOpUTMY
CaMOCTOSTEINIbHBIN ITOUCK aJITOPUTMA BBIIIOJHEHHUS YIPAKHEHUN

Kpurtepuu omeHKH: TOYHOCTH PacyeTOB; 00OBEM BBITOJHEHHBIX
3ajaHui, ohopMIICHHE

Pa3znpen3 duznueckue
npouecchbl
MeXaHHYEeCKHX
METO/I0B MOJTyYeHU s
MeTAVINYECKHX
NMOPOIIKOB

Texkcr 3apanug:
[ToaroroBka Kk CEMMHAPCKOMY 3aHSATHIO
ean:

YrnyOuTh, KOHKPETH3UPOBATh M PACHIMPUTH 3HAHUS, OBIIAICTH
MU Ha 0oJiee BEICOKOM YPOBHE PEMPOAYKIIMH U TpaHCHOpMAIIHH.

3aKpenuTh YMEHHUS U HaBBIKK CaMOCTOSITENIbHOM paboThI.
Pacimpute  oOmmii, mnpodeccHoHanbHBIA UM KYJIbTYPHBIN
Kpyrosop.

PexomMeHaanIMU MO BHINOJHEHUIO 3aJaHUS

[ToaroToBka K CEMUHApCKOMY 3aHATHIO SIBISETCS OAHUM W3
HauOoJsee CIOXHBIX BUJOB CaMOCTOSITENIbHON paboThl, OOJIBIION
LIeJIEHaIIPaBICHHON CaMOCTOSITEIILHOU paboThI Haj
BBICTYIIJICHUSIMU W/WITU TOKJIaJJaMH.

OTarnsl NOArOTOBKH:

1) BoissicHUTB TeMy ¥ BOIIPOCHI CEMUHApa

2) O3HaKOMHUTHCS C PEKOMEHIOBAaHHOM JINTEPaTypOi
3) BeisicHUTh HHAUBUYaTbHOE 33 JaHUE (E€CIIH €CTh)
4) [InanupoBaHue pabOTHI:

5) UreHue nmuTepaTrypbl: HaYMHAETCS C OCHOBHBIX HCTOYHHUKOB
(yueOHUK,  JeKIMs) W  3aKaH4YMBaeTcs  paboTol  Han
JIOTIOJIHUTEILHOM JINTEpaTypoi

6) Beinucku: nenaroTcs N0 KaKAOMY IYHKTY IJIaHa.

7) CocraBieHue IUIaHa BBICTYIUICHUS,
TE3UCHI.

TOTOBATCA 1LUTATHI,

IInan momoraer OpTraHru30BaThb CBOIO pa60Ty Haza TCMOf/'I, JA€1acT
OTBETHI Oonee eJcHalpaBJICHHBIMUA, JJOTUYHBIMH,
OoCICA0BAaTCIBbHBIMU, N1O0KA3aTCIIbHBIMHU.
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Kpurepun onenkn:

c(hopMylIMpOBaTh MOJHBIM U TPABUIBHBIM OTBET Ha BOIPOCHI
CEMHUHapa, JOTUYHO U CTPYKTYPUPOBAHO H3JIOKHUTH MaTepuall.
IIpy 5TOM CTyOEHT [OJDKEH I0Ka3aTh 3HAHUE CIEHHUAbHON
JUTEpaTyphl

IPOJEMOHCTPUPOBATh ~ YMEHHE  O0O3HAYUTh  MPOOJIEMHBIC
BOIIPOCHI B COOTBETCTBYIOIIEH 00acTu

MMPOAaHAJIU3UPOBATb UX U MPCIAJIONKNUTH BAPpHAHTBI pemeHI/Iﬁ.

4

KOHTPOJIb
JUCIHHUIIVINHBI
KoHnTtposnb

M OIEHKA PE3VJBTATOB OCBOEHHS YYEBHOH

OIICHKa PE3YIBTATOB OCBOCHUA JHUCITHUITIINHBI OCYIICCTBIIACTCA

nmpenoaaBaTeyicM B IPOUECCC TCKYUICT'O KOHTPOJIA U HpOMCX(YTOqHOﬁ aTTeCTaluu.

4.1 Texymmii KOHTPOJIb

1.1.IIpenmet u 3aaun ananutuyeckon | Y1,¥2, 31,32
XHUMHH U METOABI XUMHUYECKOTO v01.1,¥02.1 301.1,302.1
aHaJIN3a U KOHTPOJIS

Kontpomupyemsie HanmenoBanue
KonTponupyemble pazniensl (TEMBbI)
Ne . pe3ysbTatTel (yMEHUS, OLICHOYHOI'O
y4eOHOM TUCIUIUTUHEI
3HAHUA) cpencTBa
1 | Pa3zgen Ne 1 Beenenue. Tema

TECT
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Tema 1.2. Cranmaptuzauus 1

V1,¥2,31,32

METpPOJIOTHYECKOe 00ecrieueHrne v03.1,¥03.2,¥04.1,Y04.2 TECT
METOJIOB aHAJINU3a 303.1,303.2,304.1,304.2
3 Tema 1.3. O6paboTKa pe3yIbTaToB Y1,¥1,31,31 paKTteckas
aHajanu3a METOJ0M MaTeMaTHYECKOM Y04.1,¥04.2, V05.1 560Ta
CTaTUCTHKH 304.1,304.2 p
4 V1,V1,31,32
. V06.1 06.2,Y06.3 HpaxTicckas
Tema 1.4. I'paBuMeTpudeckuii u 306.1 pabota
TUTPUMETPUICCKU METO/Ibl aHATM3a ’ JlaGopaTtopHas
pabota
5 | Tema 1.5. XapakTepucTuka (pu3nKo- V1.V2 3132
XHMHYECKHX METOJ0OB aHAJIM3a, NX T
Y05.1, [TpakTuueckas
KJIaCCU(UKALINS, TPEUMYIIIECTBA TIEPe]] V06.1.Y06.2.Y06.3.Y08.1 paora
JIpYTUMU METOJIaMH, 00J1acTh e Pl e )
HpHMCHEHS 305.1, 306.1,
6 v1,¥2,31,32
V05.1,
Paznea Ne 2.Tema 2.1. XumMuueckoe V06.1.Y06.2,Y06.3 [TpakTrueckas
PaBHOBECHE U TEOPHS 305.1.306.1 3081 pabora
AIEKTPOJIUTUYECKON JUCCOLIMALIIH. o ' ' Tect
7 V1,¥2,31,32
v06.1,06.2,¥06.3
Tema 2.2. OKUCIUTENBHO- 306 1,308 1 ’ H;)g;c;;qecxaﬂ
BOCCTaHOBHTEIILHBIE PEAKIINT ' ' El)"eCT
8 Tema 2.3. B3aumonencTBus V1,¥2,31,32
METaJUIOB (CHIPbHs), METATTHIECKUX YV05.1, TaGobaTopHas
IIOPOLIKOB € ra3aMU U APYTUMHU ¥06.1,¥06.2,¥06.3 5 60T§
BEIECTBAMU 305.1, 306.1 p
9
y1,¥2,31.32 Pacuerno-
Paznmea Ne 3 Tema 3.1 DOMHUCCHOHHBIH V05.1, rpadaeckas
CHEKTpaIbHBIN aHAIIN3. vY06.1,¥06.2,Y06.3 p AGoTa
305.1, 306.1 308.1 P
10 | Tema 3.2. PeHTT€HOCTPYKTYPHBIH
aHajus3 V1,¥2,31,32
V05.1, Tecr
¥06.1,¥06.2,Y06.3
305.1, 306.1 308.1
11 V1,¥2,31,32
Tema 3.3. TlepcnekTuBbl Y05.1, Keiic-3anaua /

COBCPUICHCTBOBAHUSA METOJ0B
AHAIIUTUYCCKOI'0 KOHTPOJIA

¥06.1,¥06.2,¥06.3
305.1, 306.1 308.1

CUTYallMOHHAS
3a1ada
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4.2 Ilpome:xxyTouHAas aTTECTALUSA

[TpomexyTodHas arTecTaius 00y4JarolIuXCsl OCYIIECTBISICTCS 110 3aBEPIICHUH U3y4eHUS
JUCLHUILIMHBI U TI03BOJIAET ONPENEIUTh KaueCTBO U YPOBEHb €€ OCBOCHUSI.

dopmMa TPOMEKYTOYHOW AaTTeCTAMU MO JUCHUIUIMHE «XUMUYECKUE U (DU3HKO-
XUMUYECKHE METObl aHATIN3a» KOMIUJIEKCHBIN 9K3aMEH BO BTOPOM CEMECTPE

Pe3ysabTarsl 00yyeHus

OueHo4yHbIE CpeCcTBA
JJIs1 IPOMEKYTOYHOM aTTeCTAIUN

V1,V 2,31,32.
v01.1,¥01.2,¥01.3
301.1,301.2,301.3.

Tect
1. YKaxuTe COOTBETCTBUE XUMUUYECKUX IJIEMEHTOB:
1) meTanmnuueckue;

2) HeMeTaJUTHYeCcKHe.
a) N; 0) Cu; B) S; r) Fe; 1) Ni; e) Si; ) Cl; 3) I, u) Na; k) Al
2.3an0IHUTE TMPOIYILIEHHbIE CTPOKU: XHUMHUYECKHUE CBOICTBA
AJIEMEHTOB M UX COCIMHCHHUIA HAXOSATCS B ..... 3aBUCUMOCTH OT
... Si7Jpa aTOMOB.
3. Ykaxure MoisipHyto Maccy BerectBa ZN(NO3);

a) 189; 0) 189 r/moib B) 175 r/MOnB;

r) 93 r/MOb.

4. Yxaxure, kakoi 00beM 3aHuMaeTr 1 moib rasza azora Ny mpu
HOpPMAaJIbHBIX YCIOBUSAX:

a) 44,8 i; 0) 22,4 n; B) 22,4 M%) 44,8
oM.
5. YKaxkute COOTBETCTBHUE:
1) okcunusr, 2) KUCJIOTHI; 3) OCHOBaHMUS; 4)
o

a) Na,0O; 6) NaCl; 8) HNOgs; r) HCI; 1) Fe(OH)s; e) K;SOy; k)
COgy; 3) NaHCOs3.
6. YKaXuTe COOTBETCTBHE:

1)H3S0, ; 2) HoSO;3 ;5 3) HoS; 4)AI(OH); ; 5)AI(SO4)s ;
6)FeO; 7)F6203 ; 8)A|283
a) okcun xenesa (111); 6) okcun xenesza (11); B) cepoBomopoHas
KHCIIOTa; T') CepHAsl KUCIIOTa;
Jl) CEepHHUCTasi KHUCJIOTa; €) TMJIPOKCHUJ allOMMHHUS; XK) Cylb(ar
TIOMUHUS; 3) CYIb(GUI ATIOMUHUS.
7. YKaXUTe COOTBETCTBHE:

1) 31€eKTpOIUTHI; 2) HEDPJIEKTPOIIUTHI
a) HCI; 6) H,0; B) O2; 1) caxap; 1) NaCl; ¢) KOH; x) H,COs;
3) BaSO;.
8. YKakuTe, Kakue BEIIECTBA MOydaTcs B PEe3yJIbTaTe PEaKIIiH:

1) Na;COs+HCI;  2) Fey(SOa)s+KOH :
a) CO,, Na;0, NaCl; B) K2SO4, Fe(OH)s;
6) NaCl, H,0, CO; ; 1) H2S04, Fe(OH),.

9. YxkaxuTte creneHb okucieHuss xpoma B coenuaeHnn Na ,CrOy :
1) +3; 2) +5; 3) +6; 4) +4.
10. YkaxxuTe COOTBETCTBHE BEIIECCTB:
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1) cnoxHeIe; 2) IpocCTHIE.

a) Cu; 6) H,0; B) Oy; r) NaCl; 1) KOH; e) H,COg; ) CO..
11. Ykaxkute BAJIGHTHOCTB cephl B coeauHeHnn HySO3:

1) 6; 2)4; 3)2; 4)3.
12. Onpenenure o Tabnuue .M. MenaeneeBa 3apsia atoma
docdopa:

1) +3; 2) +10; 3) +15; 4) +5.
13. YkaxxuTe B psy TOIBKO KUCIOTHI:
1) H,S, HNOs, HBr;  2) HC1, H,S04, KCI;  3)HI, HPO,4, NH3;  4)
HCI O4, CHy4, H,S.
14. BeiOeprte MOJIEKYISIPHOE YPaBHEHNE B COOTBETCTBUU C
COKpalllCHHbIM YPABHCHHUECM
Cu?" + 20H = Cu(OH), :
1) CuS04 u Fe(OH),; 2) Cu,S0; u NaOH; 3)CuCl, u Ca(OH),; 4) KOH
u Cu,S.
15. Vxaxure tun peaknuu: SrC03 = Sr0 + CO,:

1) 3amenienust; 2) coeMHEHUS; 3) pa3noxeHus;

4) oOmeHa.
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Keiic-3aganne

Bawm BbI1ana cMech MOBapeHHOM COJIH, MTECKa, KEJIE3HOro
MOPOIITKA, TEPEBIHHBIX OMUJIOK, MOJACITUPYIOIIAst MyCOp, a TAKKE
KOMITOHEHTBI 3TOM cMecH B yucToM Buje. IlombpITaliTech HaATH
MpOCThIe U APPEKTUBHBIE METOBI Pa3eIICHHs TOW CMECH.
Memooust pazdenenus cmecu eeujecme

B npupoe HeT YMCTBIX BEIIECTB, OHH BCTPEUAIOTCS B BUJIE
cMmeceit. CMecH MOYKHO pa3fIelIuTh Ha JIBE€ OOJIBIINE TPYIIIIHL:
OJIHOPOJIHBIE U HEOJTHOPOIHBIE.

OHOPOAHBIMH HA3BIBAIOT TAKHE CMECH, YACTHUIIbI B KOTOPBIX
HEeJb3s1 OOHAPYKUTh HU BU3YaJIbHO, HU C TIOMOIIBIO ONITHYECKUX
MPUOOPOB, TOCKOJIbKY BEIIIECTBA HAXOAATCS B Pa3po0ICHHOM
COCTOSIHM Ha MUKPOYPOBHE

HeoaHopoaHbIMU Ha3BIBAIOT CMECH, B KOTOPHIX YaCTUIIBI MOKHO

V1,¥2,31,32.
V06.1.506.2.Y06.3. O00HaPYXUTh TUOO BH3YyaIbHO, 7100 C MOMOIIBI0 ONTHYECKUX
306.1,306.3. npubopoB. [Ipuuém 3Tu BerecTBa HAXOAATCS B Pa3HBIX
V07.1,Y07.2,07.3 arperaTHbIxX COCTOSIHI/IHXU((ba?;aX)
307.1,307.5. [Ipumeps! cmeceit
Hctunnabie pacTBOpHI (MMOBapeHHAs COJIb + BOJA, PACTBOP CIIUPTa
B BOJIC)
Cycnensuu (TBEpAOEHKUIKOCTD), HAIIPUMEDP BOJA+HIECOK
TBEpabie pacTBOPHI, CIUIABbI, HAIPUMED, JATYHb, OPOH3a.
OMynbeud (KUIKOCThTKUAKOCTD), HAIPUMEP BOJA +KUP
["a3oBbIe pacTBOPHI (CMecH JTFOOBIX KOJUYECTB U JIF0OOT0 uncia
ra3oB)
Anpo3onu (ra3+xKuaKocTh), HalIpuUMep TyMaH
Juctunsanus (BoJa - HOBapeHHas! COJlb)
dunbTpoBaHue (BOAA-TIECOK)
Kpucrannuzanus (Boga-caxap)
OtcrauBanue (BoJa-mMen)
[Teperonka (HedTh).
MarnutHas cenapanus (3keJae30-Me/b)
V1,¥2,31,32. KounrpoJabsHas padora
vY06.1,¥06.2,Y06.3. 1.27eKTpOIUTUYECKON AUCCOLMAIINH TTO/IBEPTAtOTHCS:
306.1,306.3. 1.NaOH 2.S0O, 3.Si0; 4.macno
¥07.1,¥07.2,¥07.3 2 Kakwue 13 nepednciIeHHbIX HOHOB MOTYT HaXOJUThCA B
307.1,307.5. pactBope ¢ nonom Ag"
v08.1,¥08.2,¥08.3. 1. NOj 2.CI" 3. CH;COOH 4. CO;?
308.1,308.3.

3.Kakas n3 mpuBeIEHHBIX CXEM PEaKIIMH OTBEYAET KPATKOMY
MOHHOMY YPaBHEHUIO
Al + 3 0H = Al (OH);
1. AICl3 + NaOH =
2. Al,O; + HCI =
3. Al,O3 + H,SO, =
4. Al, (CO3)3 + H,0 =
4. Vxaxure pH pactBopa conm, 00pa3oBaHHOH ci1aboii
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KHCJIOTOM Y CUJIBHBIM OCHOBAHHEM
1pH=7 2.pH<7 3.pH>7 4. pH=5,5
5. VKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb TIPH
B3aMMO/ICHCTBUY IIMHKA C XJIOPUIOM MEIIU
1.zn° 2.Cu* 3.Cu® 4.zn*
6. [locrenennoe m00aBIeHNUE TUTPOBAHHOTO PACTBOPA K
JIPYrOMY pacTBOPY Ha3bIBACTCS ,,,,,
7. TOUKOM PKBUBAJICHTHOCTH HA3bIBACTCS MOMEHT OKOHUYAHUS
1. peakuuu
2. TUTpOBaHUS
3. cMenieHue paBHOBECHS
4. pa3baBieHUS
8. YCcTaHOBUTH MPaBUJILHYIO TIOCIIEI0BATEIHLHOCTD ONEpaIlin
BECOBOI'0 aHaIM3a
1. pupTpOBaHNE U IPOMBIBAHUE
2. pacTBOpEHHE
. OCaKICHHE
. IPOKaJIMBaHHE
. BEICYIITUBAHUE
. B3BEIIIMBAHHUE
9. Mepnas nocyna:
1. GropeTka
2. WWJIMH]IP
3. XUMHUYECKHUH CTaKkaH
4. xon6a Kenpnana
10. ®u3uKO-XMMHYECKHE METOIBI aHATIN3a - 9TO
1. hoTomeTpruecKuii METOT aHAIHM3a
2. DIEKTPOXUMUYECKUN METOJ] aHATT3a
3. azacopOuus U XpoMarorpapuueckuii aHanus
4. THTPUMETPUYECKHUI aHATH3.

AN N AW

V1,¥2,31,32.

¥06.1,¥06.2,¥06.3.

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

¥08.1,¥08.2,¥08.3.

308.1,308.3.

¥09.1,¥09.2,¥09.3.

309.1,309.3.

Hepeqem, BOIIPOCOB K KOMIIJICKCHOMY 3K3aMEHY:

1. KoHayKTOMETpUYeCKUi METO] aHaI13a
2. Jluccoumanms BEIIeCTB

3. Xpomarorpaduueckuii aHanms3

4. KommuiekcHble COeMHEHUS

5. Konopumerpus
6. .Paccmotpers runponus Na,C0s
7. Muccoumanus Boasl. BogopoaHblil mokasarens
8. .Hamwmcats B nonnom suzne CuO + HCI =
9. KoHIyKTOMETpHUYCCKHIA
METO/T
10. .Hamwucate B nonnom sune CuCl, +
NaOH =
11. Oneparnuu BecOBOro aHajiau3a
12. PaccmoTpeTh runponu3 FeCl
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13
14
15
16
17
18

19

21

50

20.

22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.

. Kynonomerpuueckuii MmeToq aHainmusa

. Onepanuu BeCOBOTO aHaIU3a

. Xpomarorpaduyeckuii METO aHAIN3a
. Crenens Auccoluauu

. AHanu3 ra3oB B MeTajIax

. Knaccugpukamuss  MeTonoB aHaim3a

Paccmotpets ruaposn3 Cu(NO3);

BecoBoil aHanu3
. Paccmotpets rugponn3 A1C13
XUMHYECKHE METObI aHAIIN3a
Juccouuanus BenecTs
AHaIN3 HEMETAUTNIECKUX BKIIIOUCHHA.
KomnnekcHeie coennHeHus
Xpomarorpapuieckuii aHaau3

Peakuyu noHHoro

oOmMeHa

OObeMHBII aHaIn3

Hanucare B nonnom suae CuCl, + NH,OH =
AHanu3 ra3oB B MeTaIax.

Teopus IIEKTPOITUTUIECKOHN TUCCOIIMALINT
PeHTreHocnexTpanbHbli aHAIN3
CunbHbIC U cr1aOble AIIEKTPOJIUTHI
.Paccmorpets ruaponus coiu (NHy),CO3
ATOMHO-a0COpOLIMOHHBIN aHAIIN3
Omnepanuu BECOBOro aHaIN3a

@da30BbIi aHAIU3

Knaccudpukanuss MeTomoB aHaM3a
Paccmotpers ruaponus FeCls
KomnnekcHsie coennHenus

Paccmotpets ruapomm3 NH,C1
KoHnykromerpuueckuil aHaius
Paccmotpets ruaponn3 NayCOs
Kynonomerpuueckuii anamus
Paccmotpets ruaponus ZnCl,

ATOMHO - a0COpPOLIMOHHBIN aHAN3
CymHOCTh 00BEMHOTO aHaAIH3a
Xpomarorpapudeckuii aHamu3

Crenens auccouyanuu
. PEHTreHOoCnIEKTpaIbHBIN aHAIN3

KpnTeplm OINECHKH KOMNIEKCHO20 IK3AMEHAa.
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—«OTINYHO» - TEOPETHUECKOE COJEp’KaHUE Kypca OCBOCHO MOIHOCTHIO, 0€3 MpoOeNoB,
yMeHHsI ¢c(POPMHPOBaAHBI, BCE MPEAyCMOTPEHHBIC MPOrPaMMOI y4YeOHBIE 3aJaHMs BBITOJIHCHBI,
Ka4eCTBO UX BBIIMOJIHEHHS OIIEHEHO BBICOKO.

—«XO0poIIO» - TCOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOeIioB,
HEKOTOpbIe yMEHHS C(HOPMHPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC IPOrPaMMO
yueOHBIC 3aJJaHUs BBIIOJTHEHBI, HEKOTOPHIC BHJIbI 33/IaHUI BBITIOJHEHBI C OITHOKAMH.

—«Y IOBJICTBOPUTEIIBHO» - TEOPETHYECKOE COJIEPKAaHHE Kypca OCBOCHO YaCTUYHO, HO
poOeIIbl HE HOCST CYIIECTBEHHOI'O XapakTepa, HeOOXOJIUMbIC YMEHHS pabdOThl ¢ OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrPAMMOI
oOydeHHs y4eOHBIX 3aJaHHil BBIOJIHEHO, HEKOTOPbIC M3 BBIMOJHECHHBIX 3aJlaHUN COJepIKaT
OIIINOKU.

—«HeymoBICTBOPUTEIILHO» - TEOPETHYECKOE COJCp)KaHHWE Kypca HE  OCBOCHO,
He0OXO0IMMbIC YMEHHS HE C(OPMHUPOBAHBI, BBIIIOJHEHHBIC yUeOHbBIC 3aaHMsI COepkKaT IrpyObIe
OIIINOKU.
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[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/blI OBYUYEHUSA

1. AKTUBHBIE U HUHTCPAKTUBHBIC MCTOABI UCIIOJIB3YIOTCA ITPU MPOBCACHUN TCOPCTUICCKUX

H IIPAKTUYICCKHX 3aHATHH:

Paznen/Tema [IpumeHnsieMble aKTUBHBIE U Kparkas xapakrepucruka
WHTEPAKTUBHBIE METO/IBI
Ha mnepBom »rtame, pabotas B
rpymnmax, oOyuatomuecs
OIIpEAEIIAIOT K KaKUM
Pa3gen Ne 1 . pel
AHann3 KOHKPETHON MOCNEACTBUSIM  IPUBOJUT  HE
Temal.l.Ilpeamer u 3anaun
. CUTYallUu: KayeCTBEHHass  MPOMYKIHUS B
AHATUTUYECKON XUMUU U .
o001 oTpaciu.
METOBI XUMHUYECKOTO
Ha Bropowm stame - o6cyxaenne
aHaM3a U KOHTPOJIS
Y TIOUCK PEIICHUs TPOOIIEMBI
HCIO0JIb30BaTh KAYECTBEHHYIO
MPOIYKIIHIO.
Tema 1.2. Crangaptuzanus Cucrema 3aJaHuil  TpEHUHra
U METPOJIOTUYECKOE MOCTPOCHA  TakuM  o0Opa3om,
o0ecrnieueHrne METO/10B Tpenunr 9TOOBI CTYZIEHTHI
aHaiM3a B3aMMOJICIICTBOBANIM  JIPYT  C
APYroM B XOJI€ MX BBITOJHEHHUS,
aHAJIM3UPOBAIMA CBOM U UYXKHE
B3JISIIBI, U B UTOTE CJEIald
HY>KHBIE BBIBOJIBI.
Tema 1.4 KonnexruBHas OO6yuaromuecs Moay4arT
- . MBICIIUTENbHAS IEATEIBHOCTh | HA0Op peaKTUBOB U MPOBOAST
I'paBuMeTpHrUECKU U
. TuTpoBanue. Pabortas B rpynmax
TUTPUMETPUUECKUI

METOJBI aHaJInu3a

JOJDKHBI TIOJTYYHUTh OJTAHAKOBBIH
pe3yJbTar.

Tema 1.5. Xapakrtepucrtuka
(UBUKO-XUMHYECKUX
METOJIOB aHAJIN3a, UX
KJ1acCU(pUKanus,
IIPEUMYILECTBA MEPEL
JIPYTUMHU METO/IAMH,
00J1aCTh NPUMEHEHUS

BuptyanbsHas skckypeus

OOyuarouecss  paboTaloT B

MUKpOrpynmnax, Mo  BbIOOpY
ONpPEAEIsIOT € IOMOILBIO
UHTEPHET-PECYPCOB

KJ1accu(UKaLUIO ¢du3zuko-

XHUMHUYCCKUX METOJ0B aHaJlu3a u
ONPCACIIAIOT UX TPCUMYIIICCTBA.

Tema 2.2. OxucaurensHo- | TpeHUHT BeinonHenue ynpakxHEHUM 110
BOCCTAaHOBUTEJIbHBIE ONPENEICHUIO0 OKHUCIUTENEH U
peakuuu BOCCTAaHOBUTEIIEH.

Kelic-meTon CocraBieHue 3IeKTPOHHO-

Pasgen Ne 3 Tema 3.1
OMHUCCUOHHBII
CIIEKTPAaJIbHBIN aHAJIN3.

rpadpudeckux GopMys aToMoB
AIIEMEHTOB /ISl OTIPEICTICHUS
CIIEKTPOB.

Tewma 3.3. IlepcriekTuBBI
COBEPLICHCTBOBAHHUS
METOJIOB AaHAJTUTHYECKOT O
KOHTPOJIS

[TpobnemHuas nexmus

Bo Bpems Jeknuu 3amoHSIOT
TabuILy.

Pa6ora o manueM nexos [TAO
MMK
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[Tpunoxenue 2

NEPEYEHB IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSITUM

Pa3nesnl/Tembl Tembl KoimuecTBo TpeboBanus
NMPaKTHYECKUX/J1a00pPaTOPHBIX 4acoB orocC C1io
3aHATHI (ymeTn)
Paznen 1. MeTopl XUMHUYECKOTO U (PH3UKO-XUMHUYECKOTO 14
aHaJIM3a CBOMCTB U CTPYKTYPbl METAJIJIOB U CILIABOB
1.3 O6paboTka [TpakTrueckas padora Nel 2 VIV,
pe3ynbraToB aHanm3a | OOpaboTka pe3ynbTaToB Y03.1,¥03.2,¥04.1,
METOJIOM aHaJM3a METOJIOM
MaTeMaTU4YeCKON MaTeMaTUYECKON CTaTUCTUKU.
CTaTHCTUKH
1.4T'paBumerpuueckuii | Ilpaktudeckas padora Ne2 2 V1,V1
Y TUTPUMETPUUECKUI | BhluncieHuss B XUMHUYECKUX V06.1 ¥06.2,¥06.3
METO/Ibl aHAIN3a METOJIaX aHajIn3a
Jlaboparopnas pabota Nel 2 VI,VI.
Omnpenenenre MaccoBOM 10U Y06.1 ¥06.2,¥06.3
BJIar'W B Ipo0e
KpUCTAJJIOTUApPATa XJI0pHaa
Oapwus.
Jlaboparopnas pabotaNe2 2 VI,VI.
Omnpenenenue ooueit Y06.1 ¥06.2,¥06.3
YKECTKOCTHU BOJBI METOZOM
KOMIUIEKCOHOMETPUU
1.5.Xapakrepuctuka JlaGopaTtopnast pabota No3 2 V1,V2,
(U3UKO-XMMHUYECKUX IIposepka 3akoHa ¥05.1,
METOIOB aHaIN3a, UX CBETONOIJIOIEHUS v06.1,¥06.2,¥06.3,
KJ1acCU(UKaIus, JlaGoparopHas paboTa Ned 2 V1,V2,
npeumMyIiecTsa nepel | Ompenenenne PH pactBopos Y05.1,
JPYTUMU METOHAMH, Pa3IMYHON KOHIICHTPAIIUH v06.1,¥06.2,Y06.3,
o0siacTh pUMeHEeHHs | [IpakTudeckas pabora Ne3 2 Y1,V2,
YCTpoicTBO M MPUHIIUTL Y05.1,
neicTBUS OTOKOIOPUMETPOB ¥06.1,¥06.2,Y06.3,
Paznen 2. 6
ITporecchl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX pEaKLUN
B3aMMOJICHCTBUS METAJUIOB (ChIPbHs), METAIITMYECKIX
MIOPOILKOB C Ta3aMH U JPYTHMHU BEUIECTBAMHU
2.1.Xumuueckoe [TpakTnueckas padota Ne4 2 V1,V2,
paBHOBecue U Teopust | CocTaBieHHE ypaBHEHUN ¥05.1,
ANEKTPOIUTUYECKOMN ANEKTPOIUTUYECKOMN ¥06.1,¥06.2,Y06.3
JVCCOLIMAIINY. JMCCOLMALINU
2.2. OKUCINTEIBHO- [TpakTuyeckas padora Ne5 2 YV1,V2,
BOCCTAaHOBHUTEIBHEIC CocraBieHne OKHCIUTEILHO- V05.1,
peaxkuuu BOCCTAHOBUTEJIBHBIX peaKIuil ¥06.1,¥06.2,¥06.3

METO/IOM AJICKTPOHHOTO OajaHca
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2.3. BzaumonericTBus
METaJUIOB (ChIPbHs),
METAITMYECKUX
MOPOIIIKOB C Ta3aMH H
JIPYTMMH BELIECTBAMU

JlabopaTtopnast pabota No5
Omnpenenenue conepkanus
XpoMma B CTalll

Y1,V2,
¥05.1,
¥06.1,¥06.2,¥06.3

Pa3nen 3

®uznyeckue Nporecchl MEXaHUYECKUX METOI0B 2

MOJIyYEHUS] METAJUTMYECKHUX TTOPOIIKOB

3.1 DMHUCCHOHHBIH [TpakTuyeckas padora Ne6 2 V1V2

CHIEKTpaibHbIM aHau3 | O3HAKOMJIEHHE C YCTPONCTBOM, Vo 5’ 1 ’
IIPUHLIMIIOM JIEHCTBUS IKCIIpECC- V06.1 :y 06.2.Y06.3
aHaJIM3aToOpa Ha oNpezesieHUue
yIJIeposa U Cepsl.

NTOI'O 22
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OBPA3OBATEJIbHBI MAPIIPYT

[Tpunoxenue 3

Kontponupyemslie

Kontponb paSIICJ'IBE (Tembl) Kontpomupyembie OleHOuHbIE CpesicTBa

Has TOYKa | y4eOHOM pe3yabTaThl
JACIUILTUHBI

Nel Pasnen 1. Meroasl V1,¥2,31,32 KonTposibHas 1. TectoBEIe
XHMHYECKOT'0 U ¥03.1,¥03.2,Y04.1 | pabora Nel 3aIaHus
¢dusuko-xumuaeckoro | Y04.2 303.1,303.2, 2. IlpakTuueckue
aHalv3a CBOMCTB U 304.1,304.2 paboThl
CTPYKTYPBI 3 JIaboparopHsbie
METAJIJIOB U CILIABOB paboThl

Ne2 Paznen 2. Ilponeccol KoHnTpoabHas 1. TectoBbIE
OKHUCIIUTEILHO- pabota No2 3aIaHus
BOCCTaHOBUTEIIBHBIX 2. Keiic-3amaua
peakuuit V1,¥2, 31,32 3 Jlaboparopubie
B3alMOJICHCTBUS Y05.1, paboThI
METaJIJIOB (CBHIPBS), ¥06.1,¥06.2,¥06.3
METAJUTHYECKUX 305.1, 306.1 308.1
MTOPOIIKOB C Fa3aMH U
JIPYTHUMHA
BEIIICCTBAMH

Ne3 Pazgen3 dusuueckue | V1,Y2, 31,32 Kontponbnas 1 TecToBrIe
MPOIIECCHI V05.1, pabora Ne 3 3aJlaHus
MEXaHHYECKUX vV06.1,¥06.2,¥06.3 2 IlpakTuyeckue
METOJIOB I1OJy4ECHUS 305.1, 306.1 308.1 paboThI
METAITNYECKUX 3 JlaboparopHblie
MOPOIIKOB paboThI

IIpomexy | KoMmmuekcHsbi Hrorosas 1. Bonipocs! 1o

TOYHAs JK3aMeH KontponbHas Kypcy

aTTecTamu paboTta 2. Tunosbie

i MPaKTUYECKUE

3aJaHus
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JUCT PETUCTPAIIMU U3MEHEHUM U JOTTOJTHEHAM

Ne | Pazpen paboueii Kpatkoe conepxanue n3MEHCHHUS/JOTOTHCHUS Jara, [Moanuck
/I MPOTPaMMBI Ne nporokona | npencenarens
3acenanus [11IK TIIK
Pabouas nporpamma yueOHOI JUCTIATUTAHBI
«Xumudeckre U QU3NKO-XUMHYECKIE METOJIBI aHAIA3a»
aKTyalqm3upoBaHa. B pabouyio mporpaMMmy BHECEHBI
CIIEYIONINE N3MEHEHHS:
1 3.2 B cBs3u ¢ oOHOBieHHeM mnatdopmMel utekTpoHHOH | 11.09.2019 1. 27
WNudopmanmonnoe | OnOIHOTEUHON CHCTEMBI “3HaHIYyM ™ B TeKCT pa3zgena 3.2 |IIporoxon Ne 1 KH”
obecrnieueHne Paboueii mporpaMMBl BKIIOYSHBI OOHOBJICHHBIE PEKUMBI
o0y4eHust JIOCTYTa Ha HHPOPMAIMOHHBIC UCTOYHUKH.
2 3.2 B cBs3u ¢ 3akimoueHneM KOHTpakToB co ctoponHumMu | 11.09.2019 r. N,
WudopmanmoHHoe | 31eKTpOHHBIME OnOIHoTeuHbIMU cucteMamu “FOpaiit” |IIporokon Ne 1 KFa”
obecrieueHue (Koutpakr HOpaiit 9BC www.biblio-online.ru NeK-55-
o0y4eHust 19 or 05.08.2019) wu oOHOBIEHHEM IIATHOPMEI
QNIEKTPOHHOM  OMONMOTeYHO# cucteMbl “3HaHHYM”
pazmen 3.2 Paboueit mporpamMmbl 4HTaTh B HOBOWM
penakuuu:
OcHoBHas JIUTEpaTypa
1. Banosa (KomsiioBa), B. JI. AHamutudeckas
XUMHA H (PU3HKO-XUMHUYECKHE METOMABI aHajm3a
[OnexTponnsIil pecype] : yueOnuk / B. [I. Bamosa
(Komeuosa), E. U. ITapmmHa. - Mocksa: [lamkos u
K, 2018. - 200 <c¢. - Pexum pgocryma:
https://new.znanium.com/read?id=279511
2. Mosuan, H. WM. Ananutudeckas XuMUs
[DnexTponnsiii pecype] : yueOnuk / H. 1. MoBuas,
P. I'. Pomanosa, T. C. T'opOyHoBa [u ap.]. — Mocksa:
Wudpa-M, 2018. — 394 c. - Pexmm npocryma:
https://new.znanium.com/read?id=320794
JomoaHuTe bHAS JUTEPATYPA
1. Hukutuna, H. I'. Ananutudeckas XUMHS
[OnexTponHbIil pecypc] : yUeOHUK U NPAKTHKYM JIJIst
cpenrero npodeccroHanpsHOro odpasosanus / H. T,
Hukuruna, A. I'. bopucos, T. U. XaxanuHa ; noxg
penaknueit H. I'. Hukutuao#t. — 4-¢ m3n., mepepad.
u on. — Mocksa : U3parensctBo FOpaiit, 2019. —
394 ¢. — (IIpodeccuonanpHOoe 00pa3oBaHME). —
ISBN 978-5-534-01463-1. — PexuMm gocTyma:
https://biblio-online.ru/bcode/433275
2. ITerpoBckas, H. A. Xumuueckue n ¢pusuxo-
XUMHUYECKHE METOIbl  aHanu3a [DJIEKTPOHHBIN
pecypc] : mpaktukym [ans CITO] / H. A. TletpoBckas
; MI'TY. - Marautoropck : MI'TY, 2015. - 1
anektpoH. ont. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=45.pdf&show=dcatalogues/1/1123809/45.pdf
&view=true . - MakpooObBEKT.

3 3VCJIOBUSA | B cBa3u ¢ OOHOBIEHHWEM MarepHallbHO-TexHU4eckoro | 16.09.2020 r.
PEAJIU3ALIUU | obecriederuss 1. TpeOoBaHWsT K  MHHUMAIBHOMY potoxon Ne 1 e
[MPOTPAMMBI | marepnanbHO-TEXHUYECKOMY OOECHEYEHHIO YHTaTh B / ijj(’/{““ ¢
JAUCHUITJIMHBI| HOBOM penakuuu: N c

Jlabopatopuss XUMHYECKHMX U (PUIUKO-XUMHICCKHX
METOJIOB aHalln3a

YyeOHast ayauTopus OIS MPOBEACHUS  YYEOHBIX,
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https://new.znanium.com/read?id=279511
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https://biblio-online.ru/bcode/433275
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NPaKTHYECKUX M J1a0OpaTOpHBIX  3aHATHH, Ui
CaMOCTOATENbHOM  pa®oTel, I  TPYNIOBBIX W
WHIUBHIYalbHbIX  KOHCYJNBTALMH, JUIA  TEKYIIETO
KOHTPOJISI X TIPOMEKYTOYHON aTTeCTalnH.
Pabouee MECTO NpenogaBaTelis: [IEPEHOCHOU
MyJbTHMEAUAHBIA ~ KOMIUIEKC:  HOYTOyK,  DKpaH,
mpoexTop, paboume MecTa OOYJAIOUIMXCS, JIOCKa
yueOHas1, yueOHast MeOerb;
Meb6enb 1abopaTopHast;
Ph-metp "Mymsrutect WUILI-101c koMIuieKToM s
omnpezenenus ph;
Ph-metp skcnept-ph*;
Becn! nemmngpepnsie AJ1dD-200;
Becsl kyxoHHBIE;
Buckoznmerp B-36-246%;
Buckoszumerp B3-246 111
Hacoc KomoBckoro;
Tepmomerpsl TJI pryTHEIE;
Tepmomerp TC-7-m1;
CTOJBI TUTPOBAJIBHBIE C HA/ICTABKAMU;
[Tkadb! BBITSKHBIE C MOWKOW
MS Windows (moamnucka Imagine Premium) morosop /I-
1227-18 ot 08.10.2018, cpox aefictus:11.10.2021
MS Windows (moanucka Imagine Premium) gorosop JI-
757-17 ot 27.06.2017, cpox getictBus:27.07.2018,
Calculate Linux Desktop cBobomHO pacmpocTpaHseMoe
o (https://www.calculate-linux.org/ru/), CPOK
JecTBHA: OeccpodHO
MS Office moroBop Nel35 ot 17.09.2007, cpox
JecTBHA: OeccpodHO
7 Zip cBobomno pacnpocrpansemoe (https:/www.7-
zip.org/), CpoK AEHCTBU: OecCpOUHO

ONeKTpOHHBIE IUIAaKaThl MO AucruIiumHaM: OOmias
xumus  goroop K-278-11 ot 15.07.2011, cpox

JeficTBUA: OecCpodHO

3 YCJIOBUS
PEAJIU3ALIUU
[IPOTPAMMBI

JIACLUIINHBI

B cBs3u ¢ 3aKiIroueHHEM KOHTPAKTOB CO CTOPOHHHMH
JJEKTPOHHBIMU OMOIHOTEYHBIMH cucTeMamu “FOpaift”
(Kontpakr Ne K-55-20 ot 25.08.2020 r. OOO
«dnextporHoe m3matenbetso OPAWTY, 01.09.2020 r.
mo 31.08.2021 r.), “BOOK.RU” (Koutpakt Ne K-56-20
ot 25.08.2020 r. OO0 «KuoPyc meamna», 01.09.2020 .
no 31.08.2021 r.), OBC JIAHb (Konrpakt Ne K-58-20 ot
13.08.2020 r. OO0 «M3gateasctBo JIAHBbY, 01.09.2020
r. mo 31.08.2021 r.), 35C BHAHUYM (KonTpakt Ne K-
60-20 ot 13.08.2020 r. OO0 «3HAHNUYM», 01.09.2020
r. mo 31.08.2021 r.) m. UadopmannonHoe obecriedcHme
00ydYeHHs 4YUTATh B HOBOM pelaKIuy:
OcHoBHas1 IMTepaTypa

3. Banosa (Komnsinosa), B. I. Ananutuueckas

XUMUSI W (DU3UKO-XMMHYECKHE METOJAbl aHaiHu3a

[DnexTpoHHBIA pecypc] : yueOnuk / B. [I. Banoa

(Kombinosa), E. U. TMapmmuna. - MockBa: JlamkoB u

K, 2018. - 200 ¢ - Pexum pgocryma:
https://e.lanbook.com/book/94016
4. Mosuan, H. WM. Amnanutudeckas XuMUs

[Onexrponnsrit pecypce] : yuebnux / H. M. MoBuas,

P.T'. Pomanosa, T. C. I'opOyHoBa [u 1p.]. — Mocksa:

Hndpa-M, 2018. — 394 c. - Pexum nocryna:
https://new.znanium.com/read?id=320794
JonoaHuTEIbHAA JUTEPATYPa

3. Huxutnna, H. T'. Ananutudeckas Xumus

[DnexTponHBIH pecypce] : yIEOHUK W MPAKTHKYM JUISA

16.09.2020 r.
IIporokon Ne 1

et

/|
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cpenHero mpodeccroHanbHoro oopasosanus / H. T.
Huxurwna, A. I'. Bopucos, T. N. XaxanuHa ; moxg
pemaknueit H. I'. Hukutnao#t. — 4-e m3n., mepepad.
u non. — Mocksa : U3matensctBo HOpaiit, 2019. —
394 ¢. — (IIpodeccuonanpHoe o0Opa3oBaHHE). —
ISBN 978-5-534-01463-1. — Pexum goctyna:
https://biblio-online.ru/bcode/433275

[MerpoBckas, H. A. Xumuyeckue n ¢pusuxo-
XUMUYECKHEe METOIbl  aHanu3a [DJIEeKTPOHHBIN
pecype] : mpaktukym [ast CI1O] / H. A. IetpoBckas
; MI'TY. - Marautoropck : MI'TY, 2015. - 1
anektpoH. onT. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=45.pdf&show=dcatalogues/1/1123809/45.pdf
&view=true . - MakpooOBEKT.
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