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CREUIUILHOCTH cperero npodeccnonansioro obpazoranns 22.02.05 ObpaboTka METAIOR ZABICHHEM,
VIBEpARJICHIOrO npukatom Munucrepersa obpasosanns it wayxu Poccuiickoit Meaepauun ot 21 anpens
2014 r. Ne 359, c yuerom npuMmepHOii ocnoBHOll mpodeccuonaibioil 06pazosaTensioil NporpaMMil
«[TPOGECCHOHAJIHTET» no cneumansnoct cpemuero npodeccuonansuoro obpasopanus 22.02.05
OG6paboTka METAIOB KARNCHHEM, YTBEpRKIeHHAN NpoTokonoM DeaepansHoro yHebHO-METOAHYECKOro
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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMBI YUYEBHOH
JAACHUITIINHDBI «Xumudeckue U GU3HKO-XUMHUESCKUE METOJIBI aHAITU3a»

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI
Pabouas mporpamMMa y4eOHOW TUCHUIUIMHBI «XUMUYECKUE U (U3UKO-XHMHUYECKUE METOIbI
aHalIM3a» SBJIAETCS YaCThI0 IPOrpamMMbl MOJATOTOBKM CHELUUAJIUMCTOB CPEIHEr0 3BEHa 110
cnermanbHocTH 22.02.05 O0OpaboTka MeraioB naBieHHEeM. Pabodas mporpamma cocTaBieHA st
OYHOH (HhOPMBI OOYUECHUS.

1.2 MecTo JUCHUIIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIEIHAJINCTOB CPeIHEro
3BeHAa

YyeOHas NUCHUIUIMHA «XHUMHUYECKHE M (PU3UKO-XMMHUYECKHE METOJbl aHaJM3a» OTHOCHTCS
o0menpopecCHOHATPHOMY YI€OHOMY ITUKITY.

OcBoeHn0 y4eOHOW MMCHMIUIMHBI TPEIIISCTBYET H3ydeHHe ydeOHbIX mucruiuind bJ1.06
Xumus, [1]1 02 dusuka.

HNuctummHa — «XUMHYECKHe W (U3MKO-XMMHYECKHE  METOJIBl  aHAIM3a»  SBJSETCS
MIPEIISCTBYIOMIEH /T U3YYCHUS CICIYIONINX y4eOHBIX MUCIUIUIMH, TIPOPECCHOHATBHBIX MOITYJICH:
MJIK.03.02TexHonornyeckue  mporeccbl  o0paboTku  MetauioB  pasienueMm. MJIK.03.03
TexHosornueckue nporeccbl 00padOTKH METANIOB U CILIABOB.

1.3 Heap n niianupyemblie pe3yJibTaThl 0CBOCHUS AN CHMIIJIMHBI:

ConepxaHue IUCHMIUIMHBI OPUEHTHPOBAHO HA IOATOTOBKY OOYYAIOIIMXCS K OCBOCHHIO
npoeCCHOHATBHBIX MOAYJIEH TpPOTpaMMbI TIOATOTOBKH — CIEIHAJMCTOB CPEAHEr0 3BEHA 10
CIELUAIBHOCTU M OBJIAJICHUIO CIEAYIOUIMMHU MPO(PECCHOHATBHBIMU U OOLIMMHU KOMITETEHIIMSMU:

IIK 1.1. IlnanupoBaTh MPOW3BOACTBO M OPraHU3AIMI0 TEXHOJIOTMYECKOI'O Ipolecca B Iiexe 00paboTKU
METaJIJIOB JJaBJIIEHUEM

IIK 1.2. [ImarupoBaTh rpy30MOTOKH MPOAYKIIMU MO YIACTKaM IeXa

IIK 1.3. KOOpI[I/IHI/IpOBaTB MMPOU3BOACTBCHHYIO ACATCIIBHOCTD YY4CTKOB LI€Xa C UCIIOJIb30BAHUEM
nporpaMMHOro OG@CHG‘IGHHSI, KOMITBIOTCPHBIX U KOMMYHUKAITUOHHBIX CPCACTB

1K 1.4. Opranu3oBbiBaTh pabOTy KOJIICKTHBA UCTIONHUTENEH

[IK 1.5. Mcrionp30BaTh MporpaMMHOE 00ECTIEYEHHUE 0 YUETY U CKJIAJHPOBAHUIO BHIITYCKaEMOW MPOTYKIINU
IIK 1.6. PaccuntriBaTh 1 aHaIM3UPOBATH MMOKa3aTean 3PPEeKTUBHOCTH pabOTHI yuacTKa, [exa

IK 1.7. OpopMIISITh TEXHHYECKYIO IOKYMEHTAIIMIO Ha BBITYCKAEMYFO MTPOAYKIIHIO

IIK 1.8. CocTaBnsath pexiaamMaIiii Ha MOIyJaeMbIe HCXOTHBIC MaTePUAIIBI

IIK 2.1. BLI6I/IpaTB COOTBCTCTBYIOLICC O60py)_IOBaHI/IC, OCHACTKY U CpCACTBA MCXAaHU3ALIUU IJIA BEACHUA
TEXHOJIOT'MYECKOT' O IMpouecca

1K 2.2. TIpoBepsITh UCTIPABHOCTD M OPOPMIISITE TEXHHYESCKYIO TOKYMEHTAI[HIO HA TEXHOJIOTHUECKOE
o0opynoBaHue

1K 2.3. IIpon3BoanTs HACTPOHKY U MPO(UITAKTUKY TEXHOIOTUIECKOr0 000pYIOBaAHUS

[IK 2.4. Bri6bupats mpou3BOJICTBEHHBIE MOIITHOCTH 1 TOIUTMBHO-3HEPTETUIECKIE PECYPCHI TS BECHHS
TEXHOJIOTHYECKOTO Mpoliecca

[IK 2.5. DKcIIyaTnpoBaTh TEXHOJIOTHYECKOE 000pYAOBaHKE B INIAHOBOM M aBapUIHOM PEKUMaX

1K 2.6. IIpon3BoanTh pacyeThl SHEPTOCUIIOBBIX MTApaMETPOB 000PYAOBaHNUS



IIK 3.1. I[IpoBepsITh MPaBUILHOCTh HA3HAYCHHS TEXHOJIOTHUSCKOTO PEKIMa 00pabOTKH METAIIOB JTaBIICHUEM
[IK 3.2. Ocy1miecTBasITh TEXHOJIOTUYECKHE MTPOLIECCH B MJIAHOBOM M aBApUIHOM peXHMax

[1K 3.3. BeiOupats BUABI TEPMHYECKOW 00paOOTKY TSI YITYUIIIeHHS CBOMCTB M Ka4eCTBa BHIITYCKAEMOM
HpOAYKLUU

[1K 3.4. PaccunteiBaTh mokaszarenu v k03 umueHTs! gedopmanny 00padOTKH METAJUIOB AaBIIEHHEM
1K 3.5. PaccunthiBaTh KamMOPOBKY pabovyero HHCTpyMEHTa U (OPMOM3MEHEHHE BBITYCKaeMON MPOIYKLIUH
IIK 3.6. [Ipou3BoAUTs CMEHY COPTUMEHTA BbIIYCKAaEMOU MPOTyKLIUU

[IK 3.7. Ocy1mecTBIsITh TEXHOIOTUIECKH MPOIIECC B ITTAHOBOM PEXHUME, B TOM YHCIIE UCTIONB3YS
porpaMMHoe obecreueHre, KOMIbIOTEPHbIE U TEIEKOMMYHHUKALMOHHBIE CPEICTBA

K 3.8. OhopMIIATh TEXHHUYECKYIO JTOKYMEHTAIMIO TEXHOJIOIMUECKOro Mmpoiecca
K 3.9. [IpuMeHsTh TUTIOBBIE METOJTUKH pacyeTa mapaMeTpoB 0OpabOTKH METAJIIOB JaBICHUEM
[IK 4.1. Beibupats MeTOABI KOHTPOJIS, alapaTypy ¥ MPUOOPHI TSl KOHTPOJIS Ka4eCTBA MPOTyKITHH

[IK 4.2. PeructpupoBaTh 1 aHAIU3UPOBATh [TOKa3aTENd aBTOMATHUECKOI CUCTEMBI YIIPaBIEHUS
TEXHOJOTMYECKHM IPOLIECCOM

[IK 4.3. OuenuBaTh Ka4eCTBO BBITYCKA€MOM MPOIYKIIUH

[IK 4.4. TIpenynpexnats NOsSBICHHE, 00HAPYKUBATH M YCTPAHATh BOBMOXKHBIE JIe()EKThI BEIITYCKaeMOM
MPOAYKLIHU

[IK 4.5. OpopMIIATs TEXHUYECKYIO JOKYMEHTAIUIO TIPY OTIEIIKE U KOHTPOJIE BBIITYCKA€MOM MPOTyKITHH

IIK 5.1. Oprann3oBbIBaTh U MPOBOJUTH MEPOIIPHUITHSA IO 3alTUTEe paOOTHUKOB OT HEIaTHBHOTO BO3JICHCTBHUS
MIPOM3BOACTBEHHOU CpeIb

[1K 5.2. TIpoBoANTH aHAIN3 TPABMOOTIACHBIX M BPETHBIX (PaKTOPOB HA y4acTKaX 1eX0B 00padOTKH METAIIOB
JaBJICHHEM

IIK 5.3. Co3nmaBathb ycioBus it 6e30nacHOi paboThl
[IK 5.5. Oka3pIBaTh NEPBYIO MEAULIMHCKYIO IOMOIIb MOCTPaAABILIAM

OK 01. Betbupats cioco0Obl pemieHus 3aaa4 npoecCHOHAIBHON AATEIbHOCTH IPUMEHUTENBHO K Pa3IMIHbIM
KOHTEKCTaM

OK 02. Hcrionb30BaTh COBpEeMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U HHTEPIPETaluy HHPOPMALIUH U
MH(QOPMaIIMOHHBIE TEXHOJIOTHUH ISl BBIMOJHEHHUS 33/1a4 PO EeCCHOHANBHON e TebHOCTH

OK 04 D¢ dexTnBHO B3aMMOICHCTBOBATE U pa00TaTh B KOJUIESKTUBE M KOMaH/IC

OK 05 KomMmyHHKannio Ha TOCyIapcTBEHHOM si3bIke Poccuiickoit denepannm ¢ yaeToM 0COOEHHOCTEH
COLIMAJIBHOIO M KYJIBTYPHOTO KOHTEKCTa OCYIIECTBIATh YCTHYIO M MUCBMEHHYIO

OK 06 IposBisITh TpaXAaHCKO-TIATPHOTHIECKYIO TTO3HIINIO, JEMOHCTPHUPOBATH OCO3HAHHOE ITOBEICHUE Ha
OCHOBE TPAJAMIIMOHHBIX O0IIEUEIOBEYECKIX IICHHOCTEH, B TOM YUCIIE C YIETOM rapMOHH3AIHH
Me)XKHAIMOHATBHBIX U MEXPEJINTHO3HBIX OTHOIIEHUH, TPUMEHATh CTaHIAPTHl aHTUKOPPYIIIHOHHOTO
MOBEJCHUS

OK 07 ConeiicTBOBaTh COXpaHECHUIO OKPYKAIOIIECH CPelIbl, peCcypcocOepekeHII0, IPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMAaTa, PHHIUIIBI OEPEKIUBOTO MPOU3BOICTBA, 3PPEKTUBHO ACHCTBOBATH B YPE3BBIYANHBIX



CUTyaluAax

OK 09 TNonw3oBaThcs MpodeCCHOHANBHON JOKyMEHTAIlUeH Ha FOCYAapCTBEHHOM H MHOCTPaHHOM SI3bIKax

Koo IIK/ OK VYmenua 3nanusn
[NK 1.1. IlmanupoBats | Y 1.1.10 mpoBoamte ¢wusuko- |3 1.1.16 MeTrompl XUMHYECKOTO U
MIPOU3BOJICTBO Y | XUMAYECKUN aHaIM3 METAUIOB U | (PM3MKO-XMMHUYECKOTO aHallu3a CBOWCTB
OpTaHU3AIHIO OIIEHWUBATh €T0 PE3yIbTaTHI; Y CTPYKTYPBI METAJUIOB U CILIABOB;
TEXHOJIOTHYECKOI0
nporecca B nexe | Y 1.1.11 ucnonp3oBars xumuyeckue,
06paboTKH Metauios | PU3HKO-XUMHUUECKHE METO/bI
JaBJICHHEM aHalmM3a  CBIpSI H  TPOAYKTOB

METaJUTypruu;

I[IK 1.2. IInanuposats | ¥ 1.1.11 ucnonp3oBats xumuueckue, | 3 1.1.16 MeTrompl XHMHUYECKOTO U

IPy30HOTOKH MPOIYKLUH
0 yJacTKaM Iiexa

(U3UKO-XHMHUYECKHUE METOJBI
aHanu3a  Chlpbs M INPOAYKTOB
METaJULypruu;

(PM3UKO-XMMUYECKOTO aHalli3a CBOWCTB
U CTPYKTYPbl METAJJIOB U CIIJIABOB;

IIK 1.3. V 1.1.11 ucnons3oBatk xumudeckue, | 3 1.1.16 MeTOgbl XHUMHYECKOTO M
Koopnuuuposats (PM3UKO-XUMUYECKHE METOJIbI | (PU3MKO-XMMUYECKOTO aHaJu3a CBOMCTB
MIPOU3BO/ICTBEHHYIO aHamm3a  CBIpSI HW  TPOAYKTOB | M CTPYKTYPHI METAJIOB M CILUIABOB;
JIESITEIbHOCTh YYaCTKOB | METaJUIyprHH;

1IeXa C UCIOJIb30BaHUEM

MPOrpaMMHOI0O

obecneyeHus,

KOMITBIOTEPHBIX U

KOMMYHUKAIIHOHHBIX

CpeIncTB

[K 14.|Y 1.1.10 npoBomuth ¢u3muko- |3 1.1.16 MeToABl XHMHYECKOTO H

Opranu3oBbIBaTH padoOTy
KOJIJIEKTUBA
HUCIIOJIHUTEIEH

XHUMHYSCKUM aHalli3 METallIoB U
OLICHUBATL €T0 PE3YJIbTAThI;

(I)I/I3I/IKO-XI/IMI/I"IQCKOFO aHalln3a CBOMCTB
" CTPYKTYPBI METAJJIOB U CIIJIABOB;

I[IK 1.5. Hcnone3oBaTh
IpOrpaMMHOE
o0ecrniedyeHue 1Mo y4ery u
CKJIaINPOBaHUIO
BBIITyCKaeMOM
IPOLYKIMU

Y 1.1.10 npoBoauts  (¢u3MKO-
XMMUYECKUH aHal3 METauIOB U
OILIEHUBATh €T0 PE3yIbTaTHI;

3 1.5.03 mpouecchl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaxuuit
B3aMMOJEWCTBUS  METaIOB  (CBHIPhA),

MCTAJNIMYCCKUX TIOPOMIKOB C TadaMHu U
APYTruMHU BCUICCTBAMU,

IIK 1.6. PaccuuteiBaTh 1

V 1.1.11 ucnonap3oBaTh XUMHYECKHE,

3 1.1.16 wmetoapl XHMHYECKOTO H

aHaJIM3UPOBAThH (U3UKO-XHMUYECKHUE METOABI | (PU3MKO-XMMHUYECKOT0 aHaji3a CBOWMCTB

IIOKa3aTeNn aHajuM3a  ChIpbd M IPOAYKTOB | U CTPYKTYPBI METAJJIOB U CILUIABOB,;

3¢ GeKTUBHOCTH pabOThHl | METAJUTypIUu;

Y4ACTKa, [[eXa 3 1.5.03 mnpomecchl OKHUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaxiui
B3aUMOJICUCTBHSI  METaIOB  (CHIPHA),
METAJUIMYECKUX IOPOIIKOB C Ta3aMu M
JPYTUMH BEIIECTBAMU;

[IK 1.7. Odpopmists Y 1.1.10 mpoBomuth  ¢usmuko- |3 1.1.16 MeToapl XHMMHYECKOTO H

TEXHUYECKYIO
JIOKYMEHTAITHIO Ha
BBHIITYCKAEMYIO0

XMMHYECKHM aHaIM3 METAIUIOB U
OLICHUBATB €TI0 PE3YJIbTAThI;

V 1.1.11 ucnonap3oBaTh XUMHYECKHE,

(PM3UKO-XMMUYECKOTO aHallu3a CBOWCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

6




MPOTYKILIHIO

(U3UKO-XHMUYECKHUE METO/IbI
aHalm3a  CBIPSI HW  TPOAYKTOB
MeTaJUTypIuu;

IIK 1.8. CocTaBisath
pekJiamaryy Ha
MOJTy4aeMbIC UCXOIHBIC
MaTepUabl

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

(U3UKO-XNMUYECKHUE METO/IBI
aHaluM3a ChIpbI M TPOAYKTOB
METaJTypIrUH;

3

1.1.16 wMeTompl XHUMHYECKOTO H

(U3NKO-XMMHUYECKOTO aHalIu3a CBOWCTB
U CTPYKTYpPBI METAJUIOB U CILIABOB;

[IK 2.1. Beibupars

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

3

1.1.16 wMeTompl XHUMHYECKOTO H

COOTBETCTBYIOIIIEE (PM3UKO-XUMUYECKHE METOJIbI | (PU3MKO-XMMUYECKOTO aHAJIu3a CBOMCTB
o0opymoBaHHe, OCHACTKY | aHadM3a  CBIPbSI W TPOAYKTOB | M CTPYKTYPHI METAIIOB U CILIABOB;

Y CPEICTBa MEXaHM3AlNN | METAJLTypIHH;

JUISL BEACHUS

TEXHOJIOTUYECKOTO

mporecca

[IK 2.2. IIpoBepsTh Y 1.1.10 npoBomuth  ¢usuko- | 3 1.1.16 MeTombl XUMHYECKOTO U

UCIIPaBHOCTH U
oopMIIATH
TEXHUYECKYIO
JOKYMCHTAIIHIO Ha
TEXHOJIOTHYECKOE
o0opymoBaHue

XAMHYECKHM aHalli3 METalIoB |
OLCHUBATDH €T0 PE3YJIbTAThI,

(U3UKO-XUMHUYECKOTO aHalIu3a CBOUCTB
U CTPYKTYPbI METAJIJIOB U CIUIABOB;

[IK 2.3. IIpou3BoauTs
HACTPOWKY U
IpOPHUIAKTHKY
TEXHOJIOTHYECKOT0
000pyIOBaHUS

V 1.1.11 ncronp30BaTh XUMHYECKHE,

(U3UKO-XHMHUYECKHUE METOJBI
aHanu3a Chlpbs M INPOAYKTOB
METaJITypTHH;

3

1.1.16 MeTOOBl XWUMHYECKOIO WU

(PM3UKO-XMMHUYECKOTO aHalli3a CBOWCTB
U CTPYKTYPbl METAJJIOB U CILJIABOB;

[1K 2.4. Beioupats

VY 1.1.11 ucnons30BaTh XUMHYECKUE,

3

1.1.16 wMetoApl XHUMHYECKOIO H

MIPOU3BO/ICTBEHHBIE (hM3UKO-XUMUYECKHEe METOJBI | (PM3UKO-XMMUYECKOTO aHalln3a CBOMCTB
MOIITHOCTH ¥ TOIUTMBHO- | aHaluu3a  CBIPbSI W TPOAYKTOB | M CTPYKTYPHI METAIIOB U CILIABOB;
SHEPTEeTUYECKUC METaJUTypTUu;

PECYpCHI U1l BEIEHUS

TEXHOJIOTHYECKOT'0

mporecca

IIK 2.5. V 1.1.11 ncronp3oBats xuMmudeckue, | 3 1.1.16 MeTOmpl XHUMHYECKOTO U
OKCIUTyaTUPOBATh (hM3UKO-XUMUYECKHE METOJIBI | (PU3UKO-XMMUYECKOTO aHalln3a CBOMCTB
TEXHOJIOTHYECKOE aHanu3a  ChIpbSI W  TPOAYKTOB | M CTPYKTYPHI METAIIJIOB M CILJIABOB;
00opyIoOBaHUE B METaJUTypruu;

IJIAHOBOM U aBapUHHOM
pexxumax

[IK 2.6. IIpou3Boauts ¥ 1.1.11 ucnons3oBath xumuueckue, | 3 1.5.03 mpoueccsl  OKHUCIUTEIBHO-

pacyeThl PHEPTOCHWIOBBIX | (PU3UKO-XHMMHIECCKUE METOBI | BOCCTAHOBUTEIBbHBIX peaKITuit

rmapameTpoB aHanw3a ChIpbS W  TPOAYKTOB | B3aUMOACHCTBUS  METAUIOB  (CBHIPHS),

o0opymoBaHUs METaJUTypruu; METaJUIMYECKUX IOPOILIKOB C Ta3aMu U
JIPYTHMU BEIIECTBAMHU;

IIK 3.1. IIpoBepsTh Y 1.1.10 nposoauts  ¢usuko- | 3 1.1.16 MeToabl XHMHYECKOIO M

NPaBUIBHOCTh
Ha3HAYCHUS
TEXHOJIOTHYECKOTO
pexxuma 06paboTKu
METaJIOB JaBJICHUEM

XMMUYECKUH aHalu3 MeETauIOB U
OIIEHUBATh €T0 PE3yIbTaTHI;

V 1.1.11 ucnonap3oBaTh XUMHYECKHE,
(PM3UKO-XUMUYECKHE METOJIBI
aHanm3a CHIpbS HW  TNPOJYKTOB

(PM3UKO-XMUMUYECKOTO aHallu3a CBOWCTB
U CTPYKTYPbl METAJLJIOB U CIIJIABOB;
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METaJUTypIuu;

[IK 3.2. OcymecTBisTh
TEXHOJOTHYCCKHUE
MIPOIIECCHI B TNIAHOBOM U
ABAPUIHOM pexUMaxX

Y 1.1.10 mpoBomuts  QU3MKO-
XMMUYECKUH aHalu3 MeETaulIoB |
OLICHUBATH €TO PE3YIIbTATHI;

3 1.1.16 w™meroasl XHUMHYECKOTO WU
(hM3UKO-XMMUYECKOTO aHallu3a CBOWCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

3 1.5.03 mpouecchl OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX peakiuit
B3aMMOJACWCTBUS  METAIOB  (CHIPHA),

MCTAJNIMYCCKUX TIOPOMIKOB C Ta3daMu U
APYTruMHU BCUICCTBAMU,

[1K 3.3. Beibupats BUabI
TEPMHUYECKOH 00paboTKu
JUISL YITy9IIEeHUs] CBOHCTB
U Ka4ecTBa
BBIITYCKAaeMOM
OPOIYKIHN

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

(U3UKO-XUMUYECKHUE METO/IBI
aHauM3a ChIpbS M IPOOYKTOB
METaJUTypIuy;

3 1.1.16 w™meroasl XHUMHYECKOTO WU
(PM3UKO-XMMUYECKOTO aHallu3a CBOMCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

[IK 3.4. PaccuutsiBaTh
MOKa3aTeNId U
KOX(PUIHECHTHI
nedopmaria 006paboTKI
METAJIJIOB JIaBJICHUEM

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

(U3UKO-XUMUUECKHUE METO/IbI
aHajuM3a  ChIpbS M NPOOYKTOB
METaJUTypIuy;

3 1.5.03 mpoueccbl OKUCIUTEIBHO-
BOCCTaHOBHUTEIILHBIX peakiuit
B3aMMOJCWCTBUS  METAIOB  (CHIPHA),

METaJUIMYECKUX IOPOILIKOB C Ta3aMu HU
JPYTUMU BELIECTBAMU;

TIK 3.5. PaccuutsiBaTh VYV 1.1.11 ucnonb3oBaTh xumuueckue, | 3 1.5.03 mpoueccel  OKHCIUTENBHO-
KamuOpOBKY pabouero (hM3UKO-XUMUYECKHE METOJbI | BOCCTAHOBUTEIBbHBIX peaxuuit
WHCTPYMEHTA U aHanW3a CHIPbS HW  TMPOAYKTOB | B3aUMOACHCTBUS  METAUIOB  (CBIPHS),
hopMomn3meHeHIE METaJLTypPTUA METAITMYECKUX TIOPOIIKOB C Ta3aMH H
BEIITYCKaeMO JIPYTHMU BEIIeCTBAMHU;

MIPOTYKITAH

[IK 3.6. IIpou3Boauts Y 1.1.10 mpoBomuts  ¢usuko- | 3 1.1.16 MeTOomBl XHMHUYECKOTO W

CMEHY COPTHMEHTa
BBIITyCKAaeMOM
NPOLYKIHMN

XMMUYECKUH aHalU3 METaUIOB U
OILIEHUBATh €T0 PE3yIbTaTHI;

V 1.1.11 ucnons3oBaTh XUMHUYCCKUE,

(U3UKO-XUMUYECKUE METOIBI
aHauM3a  ChIpbS M NPOAYKTOB
METaJUTypIuu;

(PM3UKO-XMMUYECKOTO aHalli3a CBOWCTB
Y CTPYKTYPHI METAJJIOB U CIJIABOB;

[IK 3.7. OcymiecTBiaTh
TEXHOJIOTHYECKHIM
MPOIIECC B MIIAHOBOM
pPEKUME, B TOM UHCIIE
HCTIOJTB3YSI TPOTPAMMHOC
obecreueHue,
KOMITBIOTEPHBIE
TEIEKOMMYHHUKAITHOHHEI
€ cpeacTBa

VY 1.1.11 ucnons30BaTh XUMHYECKUE,

(U3UKO-XHMUYECKHUE METO/IBI
aHanM3a ChIpbS W NPOOYKTOB
METaITypPTHH;

3 1.1.16 wMerompl XHUMHYECKOTO U
(PM3UKO-XMMUYECKOTO aHalli3a CBOWCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

IIK 3.8. Opopmisats
TEXHUYECKYIO
JIOKYMEHTAIIHIO
TEXHOJOTHYECKOTO
nporecca

VYV 1.1.11 ucnons30BaTh XUMHYECKUE,

(U3UKO-XHMUYECKHUE METO/IBI
aHanM3a  CBHIpbS WM NPOJSYKTOB
METaITypPTHH;

3 1.1.16 w™meroasl XHUMHYECKOTO H
(PM3UKO-XMMUYECKOTO aHallu3a CBOWCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

3 1.5.03 mpomecchl OKHCIHUTEILHO-
BOCCTaHOBHUTEIIBHBIX peakuuit
B3aUMOJICUCTBHSI  METaIOB  (CHIPHA),

MCTAJJIMYCCKUX ITIOPOIIKOB C Ta3daMu H




APYIruMu BCUICCTBAMU,

IIK 3.9. [IpumensTh VY 1.1.11 ucnonms3zoBaTh xumMudeckue, | 3 1.5.03 mpomecchl  OKHCIUTEIHHO-
TUIIOBBIE METOTUKU (U3UKO-XUMUYECKHUE METO/BI | BOCCTAHOBUTEIHHBIX peaxumit
pacuera mapaMeTpoB aHajuM3a  ChIpbd M INPOAYKTOB | B3aUMOJCHCTBUSL ~METAUIOB  (CBHIPBS),
00paboTKH METAIIOB MeTaJUTypIuy; METaJUIMYECKUX IIOPOIIKOB C Ta3aMu U
JaBJICHHEM JPYTUMH BEIICCTBAMU;

[IK 4.1. Beibupars Y 1.1.10 mpoBomutes  ¢usuko- | 3 1.1.16 M™MeToasl XHMHUYECKOTO W

METO/IbI KOHTPOJIS,
anmaparypy ¥ npuOopbl
JUTSL KOHTPOJISL Ka4ecTBa
HPOIYKIHN

XMMUYECKUH aHaIU3 METAUIOB U
OLIEHUBATh €T0 PE3yJIbTaTh;

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

(U3UKO-XUMUYECKHUE METO/IBI
aHauM3a ChIpbS M IPOOYKTOB
METaJUTypIuy;

(U3NKO-XMMHUYECKOIO aHalIu3a CBOWCTB
U CTPYKTYpPBI METAJUIOB U CILJIABOB;

[IK 4.2. PeructpupoBaTh

VYV 1.1.11 ucnons3oBaTh XUMHYECKUE,

3 1.1.16 wMeTompl XHUMHYECKOTO U

Y aHAIM3UPOBATh (hM3UKO-XUMUYECKHE METOJBI | (PU3UKO-XMMUYECKOTO aHalln3a CBOICTB
MOKa3aTelIn aHamm3a  CBIpbSI HW  TPOAYKTOB | M CTPYKTYPHI METAJIOB M CILUIABOB;
aBTOMAaTHYECKOH METaJUTypruu;

CHCTEMBI YIIPaBICHUS

TEXHOJIOTHYECKUM

MPOIIeCCOM

I1K 4.3. OuenuBars Y 1.1.10 mpoBomuts  ¢usuko- | 3 1.1.16 M™MeTompl XHMHYECKOTO U

Ka4eCTBO BBIITYCKaeMOH
MIPOyKLUU

XMMUYECKUH aHalU3 METAaUIOB U
OLIEHUBATh €T0 PE3yIbTaThI;

V 1.1.11 ucnons3oBaTh XUMHUYECKHUE,

(U3UKO-XUMUYECKUE METO/IBI
aHalM3a  CBIpbS M TPOAYKTOB
METaJIITypIruH;

(PM3UKO-XMMUYECKOTO aHalli3a CBOWCTB
U CTPYKTYPbl METAJJIOB U CIIJIABOB;

[IK 4.4. TIpenynpexnats

VY 1.1.11 ucnons3oBaTh XUMHYECKUE,

3 1.1.16 wMerompl XHUMHYECKOTO U

MOSIBIICHUE, (U3UKO-XHMUYECKHUE METOABI | (PHU3MKO-XMMHUYECKOT0 aHajh3a CBOWMCTB

00HapyXHUBaTh U aHalM3a  ChIpbt M NPOAYKTOB | U CTPYKTYpPBI METAJJIOB U CIUIABOB;

YCTpaHATh BO3MOYKHBIE METaJTypTrUH;

ne(eKTHI BBITYCKAEMOM 3 4401  ¢usnyeckue  TPOIECCHI

TIPOYKIIHH MEXaHUYECKMX  METOJOB  IOIY4YECHHS
METaJTMYECKUX MTOPOIIKOB;

[IK 4.5. OdpopmisTs Y 1.1.10 npoBoauts ¢wu3uko- | 3 1.1.16 MeToOBl XUMHUYECKOTO H

TEXHUYECKYIO
JIOKYMEHTAITHIO TIPH
OTHENKE U KOHTPOJIE

XHUMHYSCKUM aHali3 METaUIoB U
OLICHMUBATB €TI0 PE3YJIbTAThI;

(PM3UKO-XMMUYECKOTO aHalli3a CBOMCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

BBITYCKAEMO V¥ 1.1.11 ucnonb3oBaTh XUMHYECKHUE,
POAYKLUN (bHU3UKO-XUMHUYECKHE METO/IbI
aHanu3a  CbIpbsl M IPOXYKTOB
METaJlypIuy;
K 5.1. Y 1.1.10 npoBoauth ¢wusuko- | 3 1.1.16 MeToaBl XUMHUYECKOTO U

Opranu3oBbIBaTh U
MIPOBOJIUTH MEPOTIPUSTHS
IO 3aIuTe PabOTHUKOB
OT HETaTUBHOTO
BO3JICHCTBUA
MIPOU3BOJICTBEHHOM

XHUMHYSCKUM aHalli3 METaIoB U
OLICHUBATL €TI0 PC3YJIbTAThI;

V 1.1.11 ncroap30BaTh XUMHYECKHE,
(hM3UKO-XUMUYECKHE METOJIBI
aHanw3a CHIpbS HW  TPOAYKTOB

(I)I/I3I/IKO-XI/IMI/I"IGCKOFO aHalln3a CBOMCTB
" CTPYKTYPbI METAJJIOB U CILIJIABOB;




cpensl

METaJUTypIuu;

[IK 5.2. ITpoBoauth

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

3 1.1.16 w™meroasl XHUMHYECKOTO WU

aHaJIN3 TPAaBMOOMACHBIX | (PU3UKO-XUMHUUECKHUE METOABI | (PU3UKO-XMMHUYECKOTO aHaji3a CBOWMCTB
¥ BpeIHBIX (aKTOPOB HA | aHAIM3a  CHIPhSI WM NPOXYKTOB | M CTPYKTYPHI METAJLUIOB U CIUIABOB;
y4JacTKax IIeXOB METaJUTypIuy;

00pabOTKH METaJLIOB

JaBIICHHEM

IIK 5.3. Co3naBats Y 1.1.10 mpoBomutes  ¢usuko- | 3 1.1.16 MeToasl XHMHUYECKOTO W

yCIIOBUS 1151 Oe30MacHOM
paboTHI

XUMHAYECKUM aHaJIU3 METALIOB U
OLICHUBATh €T0 PE3yJIbTaThl;

V 1.1.11 ucnons3oBaTh XUMHYCCKUE,

(U3UKO-XNMUYECKHUE METO/IBI
aHajuM3a  ChIpbS M NPOOYKTOB
METaITypTUH;

(PM3UKO-XMMUYECKOTO aHallu3a CBOWCTB
Y CTPYKTYPBI METAJUIOB U CILIABOB;

IIK 5.5. Oka3nIBaTh

V 1.1.11 ncronp30BaTh XUMHYECKHUE,

3 1.1.16 w™eroapl XHUMHYECKOTO U

MEPBYI0 MEIUITUHCKYIO (U3UKO-XUMUYECKUEC METOMBI | PU3UKO-XMMHUYECKOTO aHali3a CBOWCTB

MOMOIIb MOCTPAJABIINM | aHa3a  CBHIPbSI M HPOJIYKTOB | M CTPYKTYpPBI METAJJIOB U CILIABOB;
METaJUTypIUu;

OK 01. Beioupath Yo01.013amauy w/unu mnpobdiemy B | 3001.01 aKTyaJIbHBIN

CHoCcOoO0BI pelieHus 3a71ad | NpoPecCHOHATLHOM u/uim | mpoQecCHOHANbHBIA ¥ COLMAJIbHBIN

npodecCHOHATEHON COIUAITEHOM KOHTEKCTE; KOHTEKCT, B KOTOPOM  IPHXOIMUTCS

JEeSITETbHOCTH paboTaTh U )KHUTh;

NPUMEHUTEIHHO K

pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonp30BaTh Yo002.0lonpenenarts  3amaun it | 3002.01 HOMEHKJIaTypa

COBpPEMEHHBIE CPEJICTBA | TIOUCKA MH(POPMAIIUH; WHPOPMAITUOHHBIX HUCTOYHHKOB,

TIOWCKA, aHAITN3a U NPUMEHSIEMBIX B NPOQecCHOHATEHON

UHTEpIpETAIUN JIeSITeTIbHOCTH;

uHpOpMAIIH U

UHQOPMaITHOHHbIE

TEXHOJIOTHH JIJIs

BBITIOJTHEHUS 3184

poheCCUOHATBHOM

JIeSITEITBHOCTH

OK 04 3¢ dextuBHO Y004.010opraHn30BEIBaTH paboty | 3004.01mcuxomoruueckue OCHOBBI

B3aMMO/ICHCTBOBATH U KOJUICKTHBA U KOMaH/IbI; JIeSATEIIbHOCTH KOJUIEKTHBA,

paboTaTh B KOJUICKTUBE U MICHXOJIOTHYECKHE 0COOEHHOCTH

KOMaHJIe JIUYHOCTH;

OK 05 KoMMyHHKAITHIO
Ha TOCYJIapCTBEHHOM
si3pIKe Poccuiickoi
®denepalivu ¢ y4€TOM
0COOEHHOCTEH
COI[HAIBHOTO U
KYJIbTYPHOTO KOHTEKCTa
OCyIIECTBIATh YCTHYIO U

Y005.01rpamMoTHO H31araTh CBOM
MBICITU ¥ O(OPMIISTE JOKYMEHTEI 110
po(ecCUOHANIBHON TeMaTHKE Ha
ToCyaAapCTBEHHOM A3BIKE, IIPOABIATH
TOJICPAHTHOCTH B pabouem
KOJIICKTHBE

3005.01 0cOOEHHOCTH COLMABHOTO H
KyJBTYPHOTO KOHTEKCTa; COBPEMCHHEIC
cpencTaa u yCTpoicTBa
WHpOpPMATH3AMK W TOPSJOK  HX

MMPUMCHCHUS
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IMUCBbMCHHYIO

OK 06 I1posBnsTh
TrpaX/1aHCKO-
MaTPUOTHYECKYIO
MO3UIIMIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE MOBEICHUE
Ha OCHOBE
TpPaIUIUOHHBIX
00111e4YeTI0BEYEeCKUX
IIECHHOCTEH, B TOM YHCIIC
C Y4ETOM rapMOHU3aLNU
MEXHAIMOHAJIBHBIX U
MEXPEITUTHO3HBIX
OTHOLUEHUH, IPUMEHSATH
CTaHIapThI
AHTUKOPPYIILIMOHHOTO
MOBEJICHUS

VY006.01omnuceiBath 3HAYUMOCTD

CBOEH CIEIUAIBHOCTY;

3006.01cymnoCcTh IpaX/1aHCKO-
NaTPUOTUYECKON

00I11[eY€eI0BEYECKHX IIEHHOCTEN;

MMO3UIIUH,

OK 07 CogeiicTBOBaThH
COXPaHEHHUIO
OKpY>KaroLlen Cpelibl,
pecypcocOepeKeHHIO,
NPUMEHATH 3HaHUS 00
M3MEHEHUH KIIMMAaTa,
MPUHIIMITBI OEPEKITUBOTO
MPOU3BOCTBA,

3 PEKTUBHO
JIeHiCTBOBATh B
Ype3BbIYaiiHbIX
CUTYyalUsIX

VY007.01cobmronare HOPMBI

9KOJIOTHYECKOM 6E30MacHOCTH;

3007.01mpaBuna 3KOJIOTHYECKOU

0e30macHOCTH npu BEJICHUM

npodecCHOHAIBHON AEATENIbHOCTH;

OK 09 Ilomp3oBaThCs
poheCCUOHATBHOM
JIOKyMEHTAaIllel Ha
rOCY/IapCTBCHHOM H
WHOCTPAHHOM SI3BIKaX

V009.01 moHMMaTh OOIMA CMBICT
YETKO MIPOU3HECCHHBIX
BBICKA3bIBAHMM Ha H3BECTHBIE TEMBI
(mpodeccronanbHble U OBITOBEIC),

IIOHUMAThb TCKCTBI Ha 0asoBbIe

npoecCuoHaIbHBIE TEMBI,

30 09.01 mpaBuia MOCTPOEHUS MPOCTHIX
51 CJIOJKHBIX IIPEII0KEHU I Ha

HpO(l)eCCI/IOHaJ'IBHLIG TEMBI;
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2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLTAHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUABI Y4eOHOH padoThl

Buna yueOHo# padoThI

O0BbeM yacoB

O0beM 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI THCIHUIIJIHHBI 72

B T.4. B JopMe NpPaKTHYECKOH MOATOTOBKH «re
npeodyCMOmMpPEHO»

OO6si3aTeIbHAS AyTUTOPHAS yueOHast HAarpy3Kka (Bcero) 48

B TOM YHUCJIC:

JIEKINH, YPOKH 16

IIPAKTUYECKUE 3aHITUS 16

J1a00paTOPHBIE 3aHATHS 16

KypcoBas paboTa (IIpoeKT) 5 e
npeoycmMompeHo»

CamocrosiTeJibHas padoTa 24

dopma MPOMEKYTOTHON aTTECTAUU - OuphepeHyuposannvlil 3auem
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2.2 TemaTn4yeckuii IVIaH U coAepkaHue y4eOHOM JUCHUILUINHE « XHMHUYecKue U puznko-
XHMHYECKHEe METOAbI AHATHU32)

Oo0nem, akaa. u/B | Kox IIK, OK Kon H/Y/3
TOM 4HcCJje B
HaumeHoBaHMe pa3iesoB u Coneprxanue yuedOHOro MaTepuasa u (OpMbI OPraHU3alUU dopme
TeM JAeSTeJbHOCTH 00yYaloluXCs NpaKTHYecKoi
NMOJAr0TOBKH, AKA/l
q
1 2 3
Pa3znen 1 MeToapl XUMHU4€CKOI0 U (PU3UKO-XMMHYECKOI0 AHAJIN3A CBOMCTB U CTPYKTYPbl METAJLIOB U 34
CILIABOB
Tema 1.1 [Ipeamer u JAunakTuyecKue eTUHUIBI, COAEep:KaAHNe 2 OK 01,02, 31.1.16
32124 AaHAJIUTHYECKOM 04-07,09 3001.01,
XHMHH H METOIbI Kpatkue cBenenust 06 MCTOpUN Pa3BUTHS aHATUTHIECKONH XUMUHU M METO/IaX 2 30.02.01
XHMAYECKOro aHAIH3a 1 XUMUYECKOTO aHaIM3a. 3HAUYCHUE U HCIIOJIH30BAHUE XUMHYECKOTO aHaJIM3a K 1.1 30.04.01
KOHTPOJISI B MPOU3BOJICTBE, omepanuu aHaan3za. CBA3b aHATUTHUYCCKOTO KOHTPOJSI C K 1.4 3 '05'02’
npoGiieMamMu 3koJorud. KauecTBeHHBINH U KOTMYEeCTBEHHBIN aHATN3 KK1-KK7 0.U>.
Tema 1.2 Cranpaprusanus | JugakTnyeckue eANHUIBI, COAEPKAHAEC 2 OK 01,02, 31.1.16
H METPOJIOTHYECKOE 04-07,09 3001.01,
obecneyenne MeTo10B HopMaTtuBHo-TeXHHUYECKasl JOKYMEHTAIUS Ha MPOAYKIMIO, MPo000TOOp U 2 30.02.01
aHaIH3a BEIMIONHEeHWe aHanmm3a. CraHmaptHele oOpasmel. llemn wu  3amaum K 1.1 30.04.01
MeTpoJioruyeckoro — obecmeuenus.  [lorpemHoctu  M3MepeHuWil, HX IIK 1.4 3 .O '02’
KJIacCH(pUKAIHsA KK1-KK7 0.05.
Tema 1.3 O6pabdoTka JAunakTuyeckue eTUHUIBI, COIepKaAHUEe 2 0K 01,02, 31.1.16
pe3yJabTATOB AaHAJIU3A 04-07,09 3001.01,
METOI0M MaTreMaTudeckou MatemaTrnyeckas CTAaTUCTHKA 30.02.01
MK 1.1
30.04.01,
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CTATHCTHKH [IK 1.4 30.05.02
KK1-KK7
B Tom uncie npakTHYecKHX M J1a00PATOPHBIX 3AHATHH 2
[MpakTrueckoe 3ansTue Nel. OOpaboTka pe3ysbTaTOB aHAIM3a METOIOM 2 V1.1.10
MaTEeMaTUYECKON CTATUCTHUKH. V1.1.1
VYo 04.01
Vo 04. 02
Vo 05.01,
Vo0 07.01
Vo0 09.01
Tema 1.4 JAunakTuyecKue eTUHUIBI, COAep:KaAHNe 16 0K 01,02, 31.1.16
I'paBuMeTpuYecKkuii u 04-07,09 3001.01,
THTPUMeETPHYECKHUi I'paBumeTprYecKknii METONl aHAlM3a, TUTPUMETPUUCCKHHA METO]| aHalu3a. 2 30.02.01
MeTOIbI AHAIN3A CymHOCTh METOJIOB aHalii3a, WX JOCTOMHCTBA, HEIOCTaTKH, 00acTh K 1.1 30.04.01
PUMEHEHUs [IK 1.4 B
B ToM 4nciIe NPAKTHYECKUX H JIA00OPATOPHBIX 3aHATHIA 10
[Ipaktuueckoe 3anstue Ne2,3  BpluMcieHUsT B XHMHUYECKHX METOAAX 4 VYV 1.1.10
a”Hajn3a V1.1.11
Vo 04.01
JlaboparopHoe 3ansTue Nel. OmpeserieHue MacCOBOHM JI0JU BIIard B mpo0e 2 Vo 04. 02
KpUCTAIUIOTHIpaTa XJIOpHuaa 6apus Vo 05.01,
_ VYo 07.01
Jlaboparoproe 3aHstue  Ne2. OmpezenicHue OOIICH KECTKOCTH BOIbI 2 Y0 09.01
METOJIOM KOMILUIEKCOHOMETPHUHU
Jlaboparophoe 3ansatue Ne3. CriocoObI MPUIOTOBJICHHS TOUYHBIX PACTBOPOB. 2
CamocTrosiTesibHast paboTa 00y4arouXcH 4
Tema 1.5 Xapakrepuctuka | Jlugakruyeckue eTMHUIbI, COAEPKAHHE 12 31.1.16
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pu3nKo-xMMIYeCKuX TeopeTnueckue OCHOBBI (POTOMETPHH, OCHOBHBIC Y3JIbI (POTOMETPHUUSCKUX 2 3001.01,
METOJA0B aHAJIM3a, HX MPUOOPOB. DIIEKTPOXMMHUYECKHE METONBI aHalii3a, MX KiaccuuKarius, 30.02.01
KkJaaccudukanus, METPOJIOTMUYECKUE XapaKTEPUCTUKH 30.04.01
.04.01,
NnpenuMylecTBa nepe,
penmyn Pe 30.05.02
APYTMMHU MeTOdaAMM,
00J1acCTh NPUMEHEHUSA
B Tom uncie npakTHYeCKHX U JIA0OPATOPHBIX 3aHATHI 6
JlaboparopHoe 3anstue Ned. [IpoBepka 3aKOHA CBETOMOTJIONICHUS 2 Y 1.1.10,
Y 1.1.11
Jlaboparoproe 3amsatue NoS. Ompenenenne PH pacTBopoB pazmudHOM 2 Vo 04.01
KOHILIEHTPALHH. Vo 04. 02
T Nod = - 5 VYo 05.01,
paktuueckoe 3aHstHe Ned.  VYCTpOWCTBO W MPHHIMI  JIeHCTBUS Vo 07.01
(hOTOKOIOPUMETPOB Y0 09.01
CamocTrosiTeqibHast paboTa 00y4aroLuXcA 4
Paspnen 2 IIpouecchl OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX PeaKkUMii B3aUMOJEICTBUS METAJLI0B 24
(ChIpBST), METANIMYECKHUX MOPOIIKOB € Fa3aMH M IPYrHMH BellleCTBaMH
Tema 2.1 Xumuueckoe JAuaaKkTu4ecKne eTUHULBI, COeP:KaAHUE 12 0K 01,02, 31.1.16
paBHOBecHe H TeOpHs 04-07,09 31.5.03
3JIeKTp0JIHTH'leCKOI7[ AHanuTH4yecKkue pC€akuyn B pacTBOpax, O6paTHMBIe u HeO6paTI/IMBIe 2 31.1.16
JAMCCOLMALHH. peaknuu. XUMUYECKOE paBHOBECHE. 3aKOH AECHCTBYIOIINX Macc, KOHCTaHTa MK 1.1 3001.01,
OKHCIUTEIBHO- XUMHUYECKOTO paBHOBECUA. OJIEKTPOIMTHYECKas Jucconuanvis. Buabl I[IK 1.4 30.02.01
BOCCTAHOBHTEILHBIE anexkTponuToB. CTeneHb AUCCOIMALMY, KOHCTAaHTa TUCCOLUAINH. Y CIOBHUS KK1-KK7 30.04.01
.04.01,
AR paBHOBECHS B TOMOTEHHBIX M Te€TEPOTeHHBIX CHCTEMAX
peaxd 30.05.02
B ToM 4nciIe NPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIA 4
IIpakTuueckoe 3ansatue Ne5. CocTaBieHHE ypaBHEHUI 3JEKTPOIUTHYECKON 2 YV 1.1.11
JNYCCOLIMAlLIIHA Vo 04.01
Yo 04.02
Yo 05.01,
Yo 07.01

15




¥009.01

IIpakTuueckoe 3aHATHE Ne6 CocraBiieHue OKHCIIUTEIIbHO- 2 YV 1.1.11
BOCCTaHOBUTENHHBIX PEAKIIHil METOIOM JJIEKTPOHHOTO OajaHca VYo 04.01
Yo 04. 02
[IpakTuueckoe  3aHsATHE Ne7.  CocraBieHue  OKUCIIHTEIBHO- 2 Vo0 05.01,
BOCCTaHOBUTENHHBIX PEAKITN METOIOM 3JIEKTPOHHO-HOHHOTO OaaHca Yo 07.01
Y0 09.01
CamocTrosiTeqibHast paboTa 00y4arouXcs 4
Tema 2.2 B3aumoneiictBusi | Jlugakrudyeckue eTMHUIBI, COIePKAHHE 12 OK 01,02, 31.1.16
MeTaJUIOB (CHIPHS), 04-07,09 3001.01,
MeTa/LTHYeCKHX MOPOLIKOB 3amaun  TEXHUYECKOTO aHaju3a, MPOM3BOJCTBEHHAS KJIACCU(UKAIUSL 2 30.02.01
¢ razaMu M ApyrUMH METOAOB aHaiu3a, CTaHJapTH3aUusl METOJOB, 3HAYEHUE KOHTPOJII IK 1.1 30.04.01
BelIeCTBAMHU METaJULypru4ecKOro MpPOU3BOACTBA. XHMHUYECKHUA COCTaB MPOAYKTOB [IK 1.4 BN
METaJUTypru4ecKoro Mpou3BoAcTBa. ['0CThl Ha MpoAyKUuio. Beibop MeronoB KK1-KK7 30.05.02
JUTS aHATN3a, TIPUMEHSIEMbIE METOIBI IS aHATIV3A PY/IbL, CTAIH U IIIaKa
B ToM 4nciie NPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHIA 6
JlaboparopHuoe 3anartue Ne6. OmnpeneneHue comepkaHus XpoMa B CTaTH 2 Y 1.1.10,
Y 1.1.11
VYo 04.01
Yo 04. 02
Yo 05.01,
Yo 07.01
VYo 09.01
JlaboparopHoe 3ausatue Ne7. OnpejeneHue cepbl B CTASIX 2 Y 1.1.10,
Y I1.1.11
JlaboparopHoe 3ansaTue Ne8. OnpenencHue yriepoja B CTaNAX 2 Vo 04.01
Yo 04. 02
CamocTosiTeibHAs padoTa 00y4alomuxcs 4 V0 05.01,
Yo 07.01
Y0 09.01
Pa3znen 3 ®usudeckue npouecchbl MEXaHUYECKUX METOIO0B MOJTYYEHUSI METANIMYECKUX MOPOIIKOB 14
Tema.3.1 DMUCCHOHHBIH JAupakTuyecKue eIUHUIBL, COAEepKAHUE 8 0K 01,02, 31.1.16
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CHEKTPAIbHBIN U TeopeTHueckre OCHOBBI U CYIIHOCTh 3MHCCHOHHOTO CIIEKTPAIbHOTO H 2 04-07,09 3001.01,
PEHTreHOCHEKTPAJIbHBIA | PEHTTEHOCHEKTPAIbHOIO AaHAIM30B, WX MPEUMYIIECTBA, BaKHEHIITHE 30.02.01
aHAJM3bI XapaKTePUCTUKU U 00J1aCTh MPUMEHEHHUS. Y CTPOWCTBA U MPUHIIMI ICHCTBUS MK 1.1 30.04.01
CHEKTPAIbHBIX U PEHTICHOCIICKTPAIBHBIX IPUOOPOB 1K 1.4 3 e nn
B TOM uMc/ie TPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2
[MpakTudeckoe 3aHITHE Ne8. (O3HakOMJIEHHE C YCTPOMCTBOM, 2 Y 1.1.10,
NPUHIUIIOM JEHCTBHS SKCIPECC - AHAIU3ATOPA U PEHTTEHOCKOIIA. YV 1.1.11
Yo 04.01
Yo 04. 02
Yo 05.01,
Yo 07.01
VY0 09.01
CamocTosiTeibHAs padoTa 00yyalouuxcs 4
Tema 3.2 IlepcnieKTHBBI JAupakTuyecKue eJUHUIbI, COLEePKAHUE 6
COBEPLIEHCTBOBAHNSA
MeTOoI0B aHajuTHYecKkoro | OCHOBHBIE HANpPABIEHUs COBEPIICHCTBOBAHMS METOJOB  aHAIUTHYECKOrO 2 31.1.16
KOHTPOJIS KOHTpois. CyIIHOCT,  aBTOMATH3alMU  AHAJIUTHYECKOIO0  KOHTPOJISL. 3001.01,
XapakTepucTuka MNPUOOPOB KOHTPOJS 32 XOJOM OBICTPOMPOTEKAFOIIUX 30.02.01
TEXHOJIOTMYCCKUX MPOIECCOB 300401’
CamocTrosiTesibHast padoTa 00y4aroIuXCH 4 30.05.02
Bcero 72
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TUCIIUTTIJIAHBI
3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

s

peanu3anuu

IPOrpaMMBl

y4eOHOH  JUCUUIUIMHBI  IPEAYCMOTPEHBI  CIEAYIOLIUE

CIICHHUAJIBHBIC TIOMCHICHUA M1 OCHAILICHHUC!

Tun u HauMeHOBaHHUe
CHEHAIBLHOI0 MOMEIeHU A

Ocname}me CIICHMAJBbHOI'O NOMEIICHUA

KaOuHEeT

VYyeOHast ayTuTOpus IJs MPOBEACHUS YU€OHBIX, MPAKTUYECKIX
1 Ta0OPaTOPHBIX 3aHATUH, IS TPYIIIOBBIX U WHAWBHYyaTbHBIX
KOHCYJIbTAllMi, ISl CaMOCTOATEIbHONW padOThI, AJSl TEKYIIEro
KOHTPOJISI U POMEKYTOUHOU aTTECTaIUU.

Pabouee mecTo npenogaBaTens: IEPEHOCHONW MYJITbTUMEIUNHBII

KOMIUIEKC: HOYTOYK, OJKpaH, TMpOEKTOop, paboune mecra
oOydJaronuxcs, 10cka yueOHasi, yacOHast MmeOenb;
Jlaboparopust  «Xumudeckue U | MeGenb naboparopHas;
(U3NKO-XIMHYECKHE meronsl | Ph-metp  "Mynbrutect  UIUJI-101c  xoMruiekToM  Jijist
aHaJIN3a» omnpeneneHus ph;

Ph-meTp skcniept-ph*;

Becnwr nemndepunie AJID-200;

Becsl KyxOHHBIE;

Buckozumerp B-36-246%;
Buckosumerp B3-246 111;
Tepmomerpsl TJI pryTHBIE;
Tepmomerp TC-7-m1;

CT0BI TUTPOBAJIBHBIE C HAJCTABKAMU;
[IIka¢bl BEITSDKHBIE C MOMKON

Ilomenienue nist caMOCTOSTEIILHOM
paboThl O0YJArOIITIXCS

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

3J’IeKTp0HHHe IJI1IaKaThl 110 AUCHUITIJIIMHAM: 0611_[2151 XUMHUA

[Tomenienue i XxpaHeHUs U
npopUIAKTHIECKOTO
oOcityk1BaHUs y4eOHOTO
00opynoBaHuUs

kadsl, cTemnaxku s XpaHEeHUs J1abopaTOPHOTO
000py/IOBaHUs.

3.2 YuedHO-MeTOAN4YecKOe H HH(popMaNOHHOE 00ecTieYeHHe PeaTu3alui NPOrPaMMbl

OcHOBHBbIC HCTOYHUKH:

1.Banosa (KonsinoBa), B. JI. Ananutuyeckas XuMus U PU3NKO-XUMUYECKUE METOIbI aHAIH3A :
npaktukyM / B. /1. Banosa (Komemosa), E. U. [Mapmuna. - 2-e u3a., crep. - Mocksa : M3natenscko-
ToproBasi kopropamus «lamkxos u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9. - Tekcr :
ANEKTPOHHBIN. - PexxuM nocryna: https://znanium.com/read?id=358370

2.Huxutuna, H. I'. AHanuTudeckas Xumus [ DIeKTPOHHBINA pecypc]| : yUeOHUK U MMPAKTUKYM JIJIst
cpenuero npodeccuonanbHoro oopazosanus / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna ; non
penakuueit H. I'. Hukutunoit. — 4-e uz ., nepepad. u non. — Mocksa : M3gatenscto Opaiit, 2019.
— 394 c. — (IlpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-01463-1. — Pexxum gocryma:
https://urait.ru/bcode/433275

Jlono/THUTeIbHAS JIUTepaTypa

1. MoBuan, H. V. Aranutnueckast xumus [DneKTpoHHBINA pecypce] : yueonuk / H. 1I. Mosuas, P.
I'. PomanoBa, T. C. T'opOynoBa [u np.]. — MockBa: Uuppa-M, 2018. — 394 c¢. - Pexxum gocryma:
https://new.znanium.com/read?id=320794
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https://znanium.com/read?id=358370
https://urait.ru/bcode/433275
https://new.znanium.com/read?id=320794

2.Bacunnes, A. B. KauectBennsrit ananus. JlabopaTopHbIii mpakTUKyM : yaeOHOe ocobue / A. B.
Bacwuibes, JI. B. Konaparsesa, 0. H. Kopans. - XKenesnoropck : ®I'BOY BO Cubupckas moxapHo-
cnacarenbHas akagemus ['TIC MUYC Poccun, 2021. - 144 c. - Teker : anextpoHHsbIil. - URL:
https://znanium.com/catalog/product/1844129 (nata oopamienus: 30.03.2022). — Pexxum nocryna:
https://znanium.com/catalog/document?id=388410

3.IlerpoBckas, H. A. Xumudeckue U GU3NKO-XUMHYESCKHUE METOJIbI aHAIIU3a [ DIEKTPOHHBIN pecypc] :
npaktukym [uis CI1O] / H. A. Tlerposckas ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anektpoH.
ont. guck (CD-ROM). - Pexxum goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcatalogues/1/1123809/45.
pdf&view=true . - MakpooOBEKT.

HNHuTepHeT-pecypcsl
1. @enpepanpHblii 1EHTp HWHGOpPMAIMOHHO-00pa3oBaTeNbHBIX pecypcoB —  DIOP
[DnexkTpoHHbIil pecypc]. — Pexxum moctyna: www.fcior.edu.ru , cBoOGoaHBINH. — 3ari. ¢ 3kpaHa. 3.

pyc.

2. Enunas xoyuteknus Hu@poBbIX 00pa30oBaTeIbHBIX PeCypcoB [ DIEKTPOHHBIN pecypc]. — Pexum
nocryma: www.school-collection.edu.ru, cBoOoaHBIN. — 3ari. ¢ skpana. S3. pyc.

3. UHTyuT — HalMOHAJIbHBIK OTKPBITBIA YHMBEPCUTET. [DJIEKTPOHHBIM pecypc]. — Pexum
J0CTyma: Www.intuit.ru/studies/courses, cBoOoIHBIN. — 3ari. ¢ 3KpaHa. 53. pyc.

4. Uucturyr KOHecko 1mo wH(OPMAIIMOHHBIM TEXHOJOTHSM B OOpa30BaHUH. [DJIEKTPOHHBIN
pecypc]. — Pexxum nocrymna: https://iite.unesco.org/ru/, cBoOoaHsbIiA. — 3ari. ¢ sKpaHa. S3. pyc.

5. MEGABOOK: ynuBepcanpnas sHumknonenuss Kupmmuia u Medonus. [DneKTpoHHBIH
pecypc]. — Pexxum mocrymna: https://megabook.ru/, cBo6oaHbIi. — 3ari. ¢ 3kpaHa. S3. pyc.

6. DepepanbHbli  OOpa3oBareibHbI  mopTan  «HPOPMAIMOHHO-KOMMYHUKAITMOHHBIC
TEXHOJOTHH B 00pazoBaHHUM. [DnexTpoHHbIT pecypc]. - Pexum JIOCTyTaA:
http://window.edu.ru/resource/832/7832, cBoOoIHBI. — 3ari. ¢ 9kpaHa. 3. pyc.

7. TIloptan uudpoBoro oopazoBanus. [DNeKTpoHHBIN pecypc]. — Pexum gocryna: www.digital-
edu.ru, cBo60JHBIN. — 3ari. ¢ 3kpaHa. 3. pyc.

8. EnmHoe okHO Joctyma K oOpa3oBarenbHbIM pecypcam Poccuiickoit ®Denepauyu
[DnexTpoHHBI pecypc]. — Pexum noctyma: http://window.edu.ru/, cBoGoaHbIil. — 3arm. ¢ skpana. 3.

pyc.

9. CIIO B poccuiickux mkonax: komanna ALT Linux paccka3piBaeT 0 BHEAPEHHUH CBOOOIHOTO
mporpaMMHOro oOecnedeHuss B mkosnax Poccum [OnektpoHHbli pecypce]. — Pexum pgocryna:
http://freeschool.altlinux.ru/, cBo6oaHbIi. — 3ari. ¢ skpaHa. S3. pyc.

10. Books:Altlibrary: cepusi «bubmmoreka ALT Linux» [DnexrpoHHBIH pecype]. — Pexum
noctyna: https://www.altlinux.org/Books:Altlibraryhttp://freeschool.altlinux.ru/, cBo6oaHbIi. — 3ari. ¢
3KpaHa. f3. pyc.

IIporpammuoe obecnieuenune u UHTepHeT-pecypcnl:

Haumenosaunune IO

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

Kaspersky Endpoint Security nnst 6uzneca-CtangapTHbIN

7Zip cBOOOJHO pacmpocTpaHsieMoe OecCpOUHO

3.3 YueOHO-MeTOAUYECKOE o0ecneYeHre CAMOCTOSITeIbHOM PadoThl 00y4al0IUXCs

CamocrosTenbHas  pabora  sgBiIsSeTcs  00sA3aTENbHOM A KaXJIOro  O0YyYaromerocs.
CamocrodrenbHas paboTa MOXKET OCYIIECTBIATHCA UHIAUBUIYyalbHO WIH IPYNIIAMU B 3aBUCUMOCTH OT
1eNn, 00beMa, KOHKPETHOM TeMaTUKH CaMOCTOATENBbHOM paboThl, YPOBHSI CJIOXKHOCTH, YPOBHS YMEHUI
00yJaromxcs.
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KoHTpomb pe3ynbTaToB BHEAYTUTOPHOIN CAaMOCTOSTENIHONW pabOTHI OCYIIECTBIISICTCS B Ipeaeax
BPEMEHH, OTBEJEHHOIO Ha 00s3aTesibHble Y4eOHbIE 3aHATUS U BHEAYJUTOPHYIO CaMOCTOSATENIBbHYIO
paboTy oOydaromuxcs Mo y4eOHOW JUCHUIUIMHE, TMPOXOANT KaK B MUCHBMEHHOW, TaK W YCTHOW WIIU
CMELIaHHOM (opMe, ¢ mpeCcTaBIeHUEM U3AEHS UIH IPOAYKTa CAaMOCTOSTEIbHOMN 1A TETbHOCTH.

B kadectBe ¢opM U METOJOB KOHTPOJS BHEAYTUTOPHOH CaMOCTOATENBHOM pabOTHI

UCIOJB3YIOTCSA: TMPOBEPKA BBIIOJHEHHOW pPabOThI  IperojaBaTeieM, CEMHHAPCKHUE 3aHSTHS,

TECTHPOBAHUE.

Ne | Haumenosanue OLieHOUHBIE cpeicTBa (3amanusn) U CaMOCTOATEJILHOMN
pasjesna/TeMbl BHEAYJAMTOPHOM PabOTHI

1 Pasgen 1. Meroabl Texcr 3aganusa:

XHMHYECKOT0 H
Ppuszuko-
XHMHYECKOT0
aHAJIN3a CBOMCTB H

CTPYKTYPBI
MeTAJLJIOB H CILIABOB

CocTaBUTh CPaBHUTEIBHYIO TAONIHUILY (37IEMEHT OPT(OIHO)

Heab:

MOBTOPUTh M CHCTEMATHU3MPOBATH W3YUEHHBIH Marepuai, HayuduThCs
BBIJICTISITH TJIABHOE M OCHOBHOE, JAKOHMYHO, KOMITAKTHO W CXKaTo
U3JI0KHUTHh OTOOpAHHBIN Marepuain, Hay4YUThCS KIACCH(PHUINPOBATH
U3J1araeMblii MaTepHal MO yPOBHIM 3HAYUMOCTH.

PexoMeH1a1[UH 110 BHITNIOJTHEHHIO 32 JaHUS:

CocraBieHue CTPYKTYPHO-JIOTHUECKUX CXEM, TaOJIuL], JharpaMm.
JlaHHBIE ~ CcpelncTBa  HATJISITHOCTH BBITTOJTHSIOT byHKIHIO
KOHCIICKTHPOBaHMs MaTepuana. [Ipm MOCTpPOGHHH CTPYKTYpHO-
JIOTHYECKOW CXEMBI TEeMBbl HEOOXOAMMO BBIJICIUTH TJIABHOE B TEME.
JIakOHMYHO, KOMIIAKTHO, C)KaTo H3JIOXKHTh OTOOpaHHBIN MaTepHal.
Jloruka TOCTPOEHUSI CTPYKTYPHO-JOTHUECKHMX CXEM - OTpaKCHHE
COACPKATENbHBIX  CBSI3€M  MEXKIy  €IMHUIAMH  HW3JaraeMou
UHPOpPMAILINH, X YeTKas KJIacCU(PUKALNS TI0 YPOBHSIM 3HAYNMOCTH.
Oransl paboThl HaJl CTPYKTYPHO-JIOTMYECKON CXEMOIA:

1. I[Touck npopMauu

2. Ananu3 uadopmauu

3. Ocmbicienue nHpopmanuu

4. Cunre3 uH(pOpMAaIUH.

Kpurtepuun oueHkn: o000CHOBaHUE,
PaMOHATIBHOCTh W3JIOKEHUS MaTepHaa.

JJOTUYHOCTBD, YETKOCTD,

Paznean 2. [Ipoueccol
OKHMCJIHUTEJbHO-
BOCCTAHOBHTEJIbHBIX
peaxkuuii
B3aMMO/1eiicTBHS
MeTAJUIOB (ChIPbS),
MeTALJINYeCKUX
MOPOUIKOB € ra3amMu
U IPYrUMH
BelleCTBAMU

Texcr 3aganus: Tunossle pacueTHoO-Tpaguueckue padboThl

Hean:

3alaHui: yriayOJeHue paHee H3YyYeHHOro MaTepuaia, BbIpabOTKa
YMEHUH W HaBBIKOB [0 TPUMEHEHUIO (OpMyJ, COCTaBIICHUIO
QITOPUTMa THUIOBBIX 33JaHWH, NMPUMEHEHHE TTOJYYCHHBIX 3HAHHUS Ha
MPAKTUKE

PexoMennauum 1o  BBINOJHEHWI)  3aJaHUs.  BBIIIOJHCHUS
YIOPAKHEHUM 10 IPEMIOKECHHOMY  aIrOPUTMY CaMOCTOSATEJIBHbBIN
MOWCK JITOPUTMA BBITTOJTHEHHS YIIPAKHEHHH
Kpurepunm OmEHKH: TOYHOCTH pPACUETOB;
3aaHui, ohopMIeHIE

00bEM  BBIIIOJIHEHHBIX
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Pa3znen3 ®dusnyeckue
npouecchl
MeXaHHYEeCKHX
METO/I0B MOJTyYeHUs]
MeTAJUINYECKHX
NMOPOIIKOB

Texcr 3apanus:

ITonroroBKa K CEMHHAPCKOMY 3aHSTHUIO

Heab:

YrnyOuTh, KOHKPETU3UPOBATh M PACIIMPUThH 3HAHUS, OBIAETh UMU HA
OoJsiee BBICOKOM YPOBHE PENPOAYKLMU M TpaHCPOopMaLUu. 3aKpernuTh
YMEHMSI M HaBBIKM CaMOCTOSITENIbHOM paboThl. Pacmuputh oO0mmi,
npodeCCHOHATIBLHBIN U KyJIbTYpHBIH KPyTro30p.

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUSA:

[ToaroToBka K CeMHUHApCKOMY 3aHATHUIO SIBISIETCA OJHUM U3 Hauboiee
CIIOXKHBIX BU/JIOB CaMOCTOSITETIbHOM paboThl, sz
LIEJICHANPABIEHHOW CaMOCTOATENIbHOM paOOThl HaJl BBICTYIUICHUSMHU
W/WITN JIOKJTaJaMH.

Oransl NOATOTOBKU:

1) BersicHUTB TEMY U BOIIPOCHI CEMUHapa

2) O3HaKOMHUTBHCA C PEKOMEHOBAHHOM JINTEPATYpPOit

3) BeisicHUTh HUHAUBUYaTbHOE 33JaHUE (E€CIIH €CTh)

4) IlmanupoBanue pabOTHI:

5) UreHue nuTepaTyphl: HAUMHAETCS C OCHOBHBIX HCTOYHUKOB
(YaeOHMK, JeKIHs) W 3aKaHYMBACTCS PabOTOW Haa JOTOJIHHUTEIBHOU
JITEPaTypou

6) Beinucku: enaroTes Mo KaKAOMY IMyHKTY IUIaHa.

7) CocraBiieHue MjaHa BbICTYIIJICHUS, TOTOBSATCS LIUTAThI, TE3UCHI.
[1nan momoraeT opraHu30BaTh CBOIO pabOTy HaJl TEMOM, JENIaeT OTBETHI
Oosiee  LleJ€HANpPABICHHBIMM, JIOTUYHBIMM, I1OCIIEA0BATEIbHBIMH,
JI0Ka3aTeIbHbIMU.

Kpurepum ouenku:

c(hopMyJIMpOBaTh MOJIHBIN U IPaBUIIbHBIN OTBET Ha BOIIPOCHI CEMUHApAa,
JIOTUYHO U CTPYKTYPUPOBAHO U3JIOKUTH Marepuai. Ilpu sTom cTyneHT
JIOJIKEH M0Ka3aTh 3HAHWE CHEeIHaIbHOM JIUTEpaTyphl
IPOJIEMOHCTPUPOBATh yYMEHHE O00O03HAYUTh IMPOOJEMHBIE BOIPOCHI B
COOTBETCTBYIOIICH 00aCTH

MIPOAHAIU3UPOBAThH UX U MPEJIOKUTHh BAPUAHTHI PELICHUI.
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4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEFHOW JUCIIUTIJIAHBI
KoHTponbs U olleHKa pe3ysbTaTOB OCBOCHUS IUCIUIUIMHBI OCYIIECTBISIETCS MPEToiaBaTesieM B
IpoIecce TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTECTaIUH.
4.1 Texkymmii KOHTPOJIb

KonTponupyemeie KonTponupyembie | HaumeHnoBanue
Ne pazzensl (TeMbI) pe3ynbTaThl (YMEHHUA, | OLIEHOYHOIO Kpurepun
y4eOHOM TUCIUILINHBI 3HAHUSA) CpeacTBa OLICHKHU
1 V1,V 2,31,32. OreHka TECTUPOBAHIIS]
¥01.1,¥01.2,¥01.3 [POBOJMTCS. [0  WUTOTOBOMY|
Tema L]_HpeHMeT u 301.1,301.2,301.3. IIPOLICHTY PE3yIBTaTMBHOCTY|

(MPaBWJILHBIX OTBETOB)
90+ 100% - 5 - ommuHO

3aJ1a4d aHAJIUTUYECKOMN

XUMHHU U METOJIbI Tect 80~ 89% - 4-X0pOI_HO
XAMHUYECKOTr0 aHaJIN3a 0 0+ 79% - 3
1 KOHTPOJIS Y IOB/IETBOHTEITEHO
menee 70%- 2 -
HEY/IOBIIETBOPUTEITHHO
2 V1,V231,32. OrieHka TECTUPOBAHMS]
Y01.1.,¥01.2, Y01.3. NPOBOIMTCS.  TI0  HUTOTOBOMY]
Tema 1.2 301.1.,.301.3. JlukTanT NPOLEHTY  PE3YJIBTATUBHOCTH
CrangapTusanys u (IPABUITLHBIX OTBETOB)

90-+100% -5 - ommyHO

METPOJIOTHYECKOe 80 -+89% -4 - xoporo
o0ecrieueHrne METOI0B 0 <+ 9% - 3
aHannsa V/IOBJIETBOPUTEITHHO
menee  70% - 2 -
HEY/IOBIIETBOPUTEIHHO
3 OreHKa 3a PaKTUYECKOE
3aJlaHKE BHICTABJISAETCS 110
Tema 1.3. O6paboTka BBITIOJIHEHHIO 33 aHHs
pesynbTaros anamuza | ¥ 1»Y2,31.32. (IpaBHIIBHBIX OTBETOB)
METOZIOM ¥02.1,¥02.2,¥02.3 IIpaktrueckoe (90 + 100% - 5 - oTmugnO
. 302.1,302.2,302.3 3ajJjaHue 80 + 89% - 4 - xoporiio
MaTeMaTHIECKON 70 = 79% - 3 -
CTaTUCTHUKHU YIOBIIETBOPUTEILHO
menee 70% -2 —
HEY/I0BJIETBOPUTEIIHHO
4 JlaGopatopHbie 3aHATHS
OleHKa «OTIINYHOY:
NPaBUJIBHO BBITIOJHEHBI BCE
Tema 3aJIaHKsl B COOTBETCTBUH C
1.4.I'paBuMeTpruyecKuii v03.3.,Y03.1., V03.2. TpeOOBAHUSIMU, TPABUIBHO
¥ THTPUMETPUYECKUH | 303.1,303.2,303.3. BBITIOJIHEHBI JIOTIOIHUTENBHBIE
METO/Ibl aHAIM32 V1,¥2.31,32. 3a/ianist, CBOCBPEMEHHO

Y04.1,504.2,Y04,3 JlaGoparopHoe | PEACCTABICH OTHCT O
BBIITIOJIHCHUUN pa6OTBI.

304.2,304.3. 3ajanne OreHKa «XOpOIIO»: TPABUIIBHO
Y06.1,¥06.2,Y06.3, BBITIOJHEHBI BCE 3a1aHUS B
306.1,306.3 OCHOBHOH 4acCTH,

ITOIIOJIHUTENBHEIE 3a0a s
BBIIIOJIHEHBI HE B [TOJTHOM
o0BeMe, PEIOCTABICH OTUYET O
BBITIOJTHEHUH PabOTHI, THOO B
Clly4ae HECBOEBPEMEHHOI'O
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[PEIOCTABICHHS OTUYETA HIIH C
HAJINYHEM HECYIIECTBEHHBIX
OMKOOK B BHIMOITHEHUN
na00paTOPHBIX 3a/IaHUAX.
Orenka
«yIIOBIIETBOPUTEIHLHO:
BBIITOJHEHBI HE BCE, HO OoJiee
50% 3anaHuii 1a0OpaTOPHOI
paboThI, JIOTIOTHUTEIHHEIC
3a]]aHHs HE BHIMOJHECHBI,
HECBOEBPEMEHHO
[PEOCTABIICH OTYET O
BBITIOJTHEHUN PaOOTHI.

Ouenka
«HEYIOBJIECTBOPUTEIBHOM:
BBINOJIHEHO MeHee 50%
nabopaTopHOI PabOThI, HE
BBIITOJIHECHBI JOIIOJITHUTCJIIBbHBIC
3aJ]aHUsl, OTYET O BBIMOJIHCHUN
pabOoThI HE MPEOCTABIICH.

Tema
1.5.Xapakrepucruka
(hU3UKO-XUMHUYECKUX
METOAO0B aHaIn3a, X
KinaccupuKanus,
MIPEUMYIIIECTBA Mepel
JIPYTHUMH METOJIaMH,
001acTh MPUMEHEHUS

V1,¥2.31,32.
Y04.1,Y04.2,Y04,3
304.2,304.3.
¥05.1,¥05.2,¥05.3.
305.2,305.3.

PacuetHo-
rpaduyeckas
pabota

OreHKa 3a rpapuuecKyro
paboTy TIPOBOIUTCS 110
WTOTOBOMY IIPOLIEHTY
PE3yJIbTATUBHOCTH
(TIpaBUIIBHBIX OTBETOB)
90 + 100% - 5 - oTTM4HO
80 + 89% - 4 - xopomo
70 +79% -3 -
YIOBJIETBOPUTEIHHO
menee 70% - 2 —
HEYJIOBJICTBOPUTEILHO
«HEYJIOBJIICTBOPUTEIIHHO:
BBITTOJIHEHO MeHee 50%

Tema 2.2.
OKUCINTEIIFHO-
BOCCTAHOBHUTEJILHEIE
peakuu

V1,¥2,31,32.
¥06.1,¥06.2,¥06.3.
306.1,306.3.
¥07.1,¥07.2,¥07.3
307.1,307.5.

[IpakTnueckoe
3a/laHue

OlLleHKa TECTUPOBAHUS
MIPOBOJIUTCS 110 HTOI'OBOMY
MPOIICHTY Pe3yJIbTATUBHOCTH
(TIpaBUIBHBIX OTBETOB)

90 + 100% - 5 - oTII4HO

80 + 89% - 4 - xoporio

70 +79% -3 -
YIOBIICTBOPUTEIHHO

meHee 70% - 2 —
HEYIOBJICTBOPUTEIEHO
[IpakTHyeckue 3aHATHS
OrneHka «OTIMIHON:
[TPaBUIILHO BBITIOJTHEHBI BCE
3aJlaHusl B COOTBETCTBUU C
TpeOOBaHUSIMU, TPABUIBHO
BBITIOJTHEHBI JIOTIOTHUTEIIBHEIC
3a/laHusl, CBOEBPEMEHHO
[IPEIOCTABIICH OTYET O
BBITIOJTHCHUH PaOOTHI.
O1eHKa «XOPOIIIO»: IPABUIIEHO
BBITIOJTHCHBI BCE 33JIaHUS B
OCHOBHOMH YacTH,
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OTIOJTHUTEINILHBIC 3aJaHHs
BEITIOJTHEHBI HE B TTOJTHOM
o0BeMe, PEeIOCTaBIICH OTUET O
BBIMOJIHEHUN paOOTHI, TH00 B
Cllyyae HECBOEBPEMEHHOTO
[IPEeIOCTABIECHMS OTYETA HITH C
HAJIMYMEM HECYIIeCTBEHHBIX
omKOOK B BHIITOTHEHUU
Ta00paTOPHBIX 3aTaHUSX.
Ornenka
«yIIOBIICTBOPUTEIBHO»:
BEITIOJTHEHEI HE BCe, HO Oolree
50% 3amaHui IPaKTHYECKOE
3aHsATHE, TOTOJIHUTEIbHbIC
3aaHNsl HE BHITOJIHEHBI,
HECBOCBPEMEHHO
NPEAOCTaBIICH OTYET O
BBHITIOJTHEHUU PabOTHI.

OrneHka
«HEYIIOBIETBOPUTEIHHO:
BBINOJIHEHO MeHee 50%
[IPAKTHYECKOE 3aHITHE , HE
BBITIOJTHEHBI IOTIOTHUTEIbHEIE
3aJaHUs1, OTYET O BHIMIOJIHEHUN
pabOThI HE MPEIOCTABIICH.

Tema 2.3.
B3anmoneiictus
METAIIJIOB (CBHIPhS),
METAITNYECKIX
MTOPOIIIKOB C Ta3aMH U
JIPYTUMH BELIECTBAMH

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 /
CUTYyaIllMOHHAs
3ajaya

OIlcHKA TECTUPOBAHUS
[IPOBOJIUTCS TIO HTOTOBOMY
MPOICHTY PE3yJIbTATUBHOCTH
(TIpaBUIIBHBIX OTBETOB)

90 + 100% - 5 - oTIH9HO

80 + 89% - 4 - xoporo

70 +79% -3 -
yIOBJICTBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJICTBOPUTEILHO
[TpakTudeckue 3aHSATHS
OI1ieHKa «OTIHMYHO:
MIPABWJILHO BBITIOJIHECHBI BCE
3a]aHUsI B COOTBETCTBUH C
TpeOOBaHUSIMU, TPABUIBHO
BBITTOJIHEHBI JIOTTOTHUTEIEHBIC
3a]]aHMsI, CBOEBPEMEHHO
[IPEIOCTABIIEH OTYET O
BBITIOJTHCHUH PAOOTHI.

O11eHKa «XOPOIIIOY: MPABHIBLHO
BBITMOJTHEHBI BCE 3a/1aHUS B
OCHOBHOH 4acCTH,
NIOTIOJTHUTEINILHBIE 32 [aHHS
BBITIOJTHEHBI HE B TIOJTHOM
o0BeMe, IPEIOCTABJICH OTUYET O
BBITIOJTHEHUH PabOTHI, THOO B
clyyae HECBOECBPEMEHHOTO
[IPEIOCTABICHUS OTYETA U C
HaJIMYUEM HECYIECTBEHHBIX
OomKOOK B BHITOITHEHUH
nab0opaTOPHBIX 3a/IaHUSAX.
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Ouenka
«yIIOBIIETBOPUTEILHO:
BBITTOJIHEHBI HE BCe, HO Ooliee
50% 3amaHuil IpakTUYECKOe
3aHATHUC, JOIIOJIHUTCIBbHBIC
3a/1aHHs HE BHIMOJIHCHEI,
HECBOCBPEMEHHO
[IPEIOCTABIICH OTYET O
BBITIOJTHCHUH PaOOTHI.

Ornenka
«HEYJIOBJIICTBOPUTEIIHHO:
BEITIONTHEHO MeHee 50%
[PAKTUIECKOE 3aHSATHE , HE
BBITIOJTHCHBI JIOTIOJTHUTEIIBHEIC
3aJaHHsA, OTYCT O BBIIIOJTHCHUN
pabOoThI HE MPEOCTABIICH.

9 V1,¥2,31,32. OreHka 3a rpaguuecKyro
v06.1,¥06.2,¥06.3. | PacuerHo- paboTy NPOBOAUTCS 110
306.1,306.3. rpapuyeckas ~ [ATOrOBOMY MPOLCHTY
¥07.1,¥07.2,¥07.3 pabota ?rf;z:;iigfzigmm

TeMma 307.1,307.5. 90 =+ 100% - 5 - oTiu4HO

3.1 DMHCCHOHHBIH 80 = 89% - 4 - xopotwo

. 70 +79% - 3 -

CTIICKTPAIBLHBIN aHAIH3. Y IOBIICTBOPHTCITBHO
menee 70% - 2 —
HEYIOBJICTBOPUTCIIBHO
«HCYAOBJICTBOPUTCIILHO):
BEITTOTHEHO MeHee 50%

10 V1,¥2,31,32. OlLieHKa 3a PaKTHIECKOE
v06.1,506.2,Y06.3. 3aJjaHUE BBICTABIISICTCS 10
306 1 ,3063 BBIIIOJTHCHUIO 3a1aHUS

Tema 3.2. v07.1,Y07.2,507.3 (HpaBI/Im;HI)Ix OTBETOB)

Pentrenocrpykrypusrii | 307.1,307.5. gﬂiﬁﬁ?ewoe 28 N ég&/‘i 45_ X(())IT;;I;;{:O

atHajns 70 +79% -3 -
YAOBJICTBOPUTCIIBHO
menee 70% - 2 —
HEYIOBJICTBOPUTCIIBHO

11 V1,¥2,31,32. OreHka TECTUPOBAHMS]

¥06.1,¥06.2,Y06.3. MPOBOJIUTCSI  TI0  WTOTOBOMY|
Tema 3.3. 306.1.306.3
.1,306.3. TIPOLICHTY PE3YIIBTATUBHOCTH]
IlepcriexTHBbI v07.1,507.2,Y07.3 (IPaBIUTHBIX OTBETOB)
COBCPIICHCTBOBAHUS 307.1,307.5. Tecr 90+ 100% - 5 - ommHHO
METOJI0B v09.1,¥09.2,¥09.3. 80+ 89% - 4 - xoporio
AHAJIUTUYECKOT O 309. 1,3093 . 70 - 79% - 3 -
KOHTPOJIS YAOBJICTBOPHTEIIBHO
menee 70%-2 -
HEYJIORIETBOPUTEITHHO

4.2 IlpoMe:xxyTOYHAs aTTeCTALUS
[IpomexxyTounast aTTecTands OOYYaIOIMIUXCS OCYIIECTBIACTCS TIO 3aBEPIICHUU HW3Yy4YEHUS
AUCIHUIIJIINHBI U ITO3BOJISACT OHpeIIGHI/ITB Ka4yCcCTBO U ypOBeHI: €€ OCBOCHU.
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dopma MPOMEKYTOYHOW aTTECTAlMK MO TUCIHHUIUINHE «XUMHUYECKHE U (PU3UKO-XHUMHUYECKUE
METO/BI aHaTN3ay - MU(hepeHITMPOBAHHBIN 3a4€T.

OueHouHBbIE cpeCcTBa

Pe3yabTarnl 00yyeHus .
AJIsl IPOMEKYTOUYHOI aTTecTAlNu

V1,V 2,31,32. Tect
Y01.1,¥01.2,¥01.3 1. YKaXuTe COOTBETCTBUE XUMUUYECKHUX JICMEHTOB:
301.1,301.2,301.3. 1) MeTaHYecKHe;

2) HEeMETAJUTHYECKHE.
a) N; 0) Cu; B) S; r) Fe; 1) Ni; e) Si; k) Cl; 3) I, u) Na; k) Al.
2.3ano/iHMTe NPOoNyLLEHHbIe CTPOKM: XMMUYECKME CBOMCTBA
3/1EMEHTOB U UX COeAMHEHWU HAXOAATCA B ... 3aBMCMMOCTM OT
... Aipa aTOMOB.
3. Ykaxure MossipHyro maccy BemiectBa ZN(NO3);

a) 189; 0) 189 r/mounb B) 175 r/mounb;

r) 93 /™Mo,

4. Ykaxure, kakoi o0beM 3aHuMaetr 1 mMomb rasza azora Ny mpu
HOPMAJTBHBIX YCIIOBHUSX:

a) 44,8 m; 6) 22,4 B)22.4 Mm% 1)
44,8 eM®,
5. YKaxxute COOTBETCTBHUE:

1) okcumwr, 2) KUCIOTHI; 3) OCHOBaHUS, 4)

OJIH.
a) Na,O; 6) NaCl; 8) HNOg3; r) HCI; 1) Fe(OH)3; ) KoSOy; k)
COy; 3) NaHCOs3.
6. YKaxxuTe COOTBETCTBUE:

1)H2S04 ; 2) HoSOs ;5 3) HoS; 4)AI(OH)s ; 5)AI(SO4)s ;
6)FeO; 7)F€203 ; 8)A|283.
a) okcup xenesa (I11); 6) oxcun xenesa (I1); B) cepoBomopoHas
KHCTIOTa; T') CEpPHAs KHCIIOTA;
J1) CepHHCTasi KHMCJIOTA; €) TUAPOKCH] ATIOMHUHHUSA; K) Cylbdar
ATIOMUHMUS; 3) CyIb(QUI ATFOMUHUS.
7. YKa)XUTE COOTBETCTBHUE:

1) PEeKTpONIUTHI, 2) HERJIEKTPOJIUTHI
a) HCI; 6) H,0; B) O2; 1) caxap; 1) NaCl; e¢) KOH; ) H,COsg;
3) BaSO,.
8. YKaxkuTe, Kakue BeIeCTBa MOy4yaTcs B pe3yJIbTaTe PeaKkinu:
1) Na,CO3+HCI ; 2) Fey(S04)3+KOH ;
a) CO,, Na,O, NaCl; B) K5S0Oy, FC(OH)g;
0) NaCl, H,0, CO; ; r) H2SO,4, Fe(OH),.

9. YxaxuTe creneHb okuciieHus: xpoma B coenuaeHnr Na ,CrOy :
1) +3; 2) +5; 3) +6; 4) +4.

10. YkaxxuTe COOTBETCTBHUE BEIECTB:
1) cnoxHbIe; 2) mpocCTHIEC.

a) Cu; 6) H20; B) O; 1) NaCl; 1) KOH; ¢) H,COg3; ) CO..

11. Ykaxurte BaJeHTHOCTH cephl B coenuueHun HpSO3:
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1) 6; 2)4; 3)2; 4)3.
12. Onpenenute o tabmuine .M. MenaeneeBa 3apsia aToma
docdopa:

1) +3; 2) +10; 3) +15; 4) +5.
13. Ykaxxure B pALy TOJIBKO KUCJIOTHL:
1) HoS, HNOs, HBr;  2) HC1, H2S04, KC1;  3)HI, HsPOs, NH3;  4)
HCI Os4, CH4, H-S.
14. Br16epure MOIEKyIIpHOE ypaBHEHUE B COOTBETCTBUU C
COKpallleHHbIM ypaBHeHHeM
Cu? + 20H- = Cu(OH)2 :
1) CuS0: u Fe(OH)2; 2) Cu2S0s u NaOH; 3)CuClz u Ca(OH)2; 4) KOH
u CuwsS.
15. Ykaxure tun peakuun: SrC0s = Sr0 + CO2:

1) samemenus; 2) coeguHEHNS; 3) pasnioXKeHus;

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
307.1,307.5.

Keiic-3axanue
BaMm BbI1aHa cMech MOBapEHHOMU COJH, TTECKa, KEIE3HOTO
MIOPOILIKA, JIEPEBSIHHBIX OMWIOK, MOJEIUPYIOIIas Mycop, a TaKkKe
KOMIIOHEHTHI 3TOM CMecH B UMCTOM Bujie. [lomnbITaiiTech HauTH
npocThie U 3PGEKTUBHBIE METO/IbI pa3ICIICHUS ITOU CMECH.
Memoowt pazoenenus cmecu eeuiecme
B npupose HeT YnCThIX BEIIECTB, OHU BCTPEUYAIOTCS B BUJIE
cmecei. CMecr MOXKHO pa3JIeUTh Ha JBE OOJIBIINE TPYIIIIbL:
OJIHOPOJHbBIC U HEOJHOPOIHbIE.
OaHOPOIHBIMU HA3BIBAIOT TAKUE CMECH, YACTULIBI B KOTOPBIX
HEJb3s1 0OHAPYKUTh HA BU3YaJIbHO, HA C TIOMOIIBIO ONTHYECKHX
puOOPOB, MOCKOJIBbKY BEIIECTBA HAXOAATCS B Pa3ApO0IECHHOM
COCTOSTHUU Ha MUKPOYPOBHE
HeonHopoaHbIMu Ha3bIBalOT CMECH, B KOTOPBIX YACTHUIBI MOXKHO
00HApPYXHUTH JINOO BU3YaJIBHO, JINOO C MOMOIIBIO ONTHYECKUX
npubopoB. IIpryém 3T BemecTBa HaXOAATCS B pa3HbIX
arperaTHbIX cocTostHUAX ((azax)
[Tpumepsl cmeceit
HcTuHHbIE pacTBOPHI (IOBapeHHAs COJIb + BOJA, PACTBOP CIIUPTA
B BOJIE)
Cycnensuu (TBEpAOE+HKUAKOCTD), HAIPUMEP BOJA+IECOK
TBEpIbie pacTBOPHI, CILIABHI, HAIPUMED, JTIATYHb, OPOH3A.
OMynbcud (KUIKOCThTKUAKOCTD), HAIPUMEP BOAA +KUP
["a30BbI€ pacTBOPHI (CMECH JIFOOBIX KOJIMYECTB U JIFOOOr0 Yncia
ra3oB)
Adpo301H (ra3+XKUIKOCTh), HAIPUMEP TyMaH
Huctumisiius (Boa - ToBapeHHAs COJIb)
dunbTpoBaHue (BoJa-MeCOK)
Kpucrannuzamnus (Boga-caxap)
OtcrauBanue (Boga-Men)
[Teperonka (He(Th).
MarunuTtHas cenapauus (3kej1e30-Me/b)

V1,¥2,31,32.

¥06.1,¥06.2,Y06.3.

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

KonTtpoubHnas padora
1.251eKTpOTUTHYECKON AUCCOIMAINH [T0/IBEPratOThCsI:
1.NaOH 2.S0, 3.SiO; 4.macno
2 Kakue 13 nepeyrcieHHbIX HOHOB MOTYT HaXOAUTHCS 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 (CO3); + H,0 =
4. Yxaxure pH pactBopa coiu, 00pa3oBaHHOH craboii
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KHUCIIOTON M CUJIbHBIM OCHOBaHUEM

1pH=7 2.pH<7 3.pH>7 4. pH=5,5
5. VYKaxuTe OKUCIUTENNb U BOCCTAHOBUTEIb IIPU
B3aMMOJICHCTBUHU IIUHKA C XJIOPUIOM MEIH

1.zn° 2.Cu** 3.Cu° 4.zn*

6. [Tocrenennoe no0aBiIeHNE TUTPOBAHHOTO PACTBOpA K
JIPYrOMY PacTBOPY Ha3bIBACTCH .,,,,
7. Toukoil 5KBUBaJICHTHOCTH HA3bIBAETCS MOMEHT OKOHUYAHUS

1. peakuuu

2. TUTPOBaHUsA

3. cMelleHue paBHOBECHUS

4. paz0aBieHuUs
8. YcTaHOBUTH NPaBUIIBHYIO MTOCIEAOBATEIHHOCTh ONEpaIiH
BECOBOT0 aHAIH3a

1. bunbTpOBaHNE U TPOMBIBAHHE

2. pacTBOpEeHUE

3. ocaxKkaeHue

4. mpokanvBaHUE

5. BBICYILINBaHUE

6. B3BEIIMBaHHE
9. Mepnas nocyna:

1. 6ropeTka

2. WWIHHIP

3. XUMHUYECKUN CTaKaH

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

1. oTOMeTpHUECKU METO]T aHATIN3a

2. BIEKTPOXUMHUYECKHI METO] aHaTN3a

3. azncopOuus ¥ XxpoMaTorpa@uueckuii aHaJu3

4. TUTPUMETPUIECKHIA

Kpurepun ouenku ougppepenyuposannozo 3auema

—«OTIMYHOY» - TEOPETUIECKOE COJIEPKAHNE Kypca OCBOCHO IOJIHOCTHIO, 0€3 MPOOesioB, YMEHHS
c(OPMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON yueOHBbIC 3a/laHUs BBIOJHEHBI, KA4eCTBO HX
BBITTOJIHEHUS OIIEHEHO BBICOKO.

—«XOopomIo» - TEOPETHYECKOe COJAEp)KaHHe Kypca OCBOCHO IIOJNHOCTBIO, 0e3 MpoOesoB,
HEKOTOpble yMeHHsI c(OPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMON y4eOHBIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJaHUN BBIITOJHEHBI C OIIMOKaMHU.

—«Y IOBJIETBOPUTEIIEHOY - TEOPETHUECKOE COJEPIKaHNE Kypca OCBOGHO YaCTUYHO, HO MPOOEITBI
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHHS pPaOOThl C OCBOCHHBIM MaTepHajOM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpPOrpaMMol OOyueHHs! Y4eOHBIX
3aJJaHU BBIITOJIHEHO, HEKOTOPHIE U3 BBITIOJTHEHHBIX 3a/IaHUH CONIEPKAT OITHOKH.

—«HeynoBeTBOPUTENHHO» - TEOPETHUECKOE COJEpXKaHHWE Kypca HE OCBOCHO, HEOOXOAUMBIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOTI'MH, BKIIIOYASA AKTUBHBIE U THTEPAKTUBHBIE
METOAbI ObBYUYEHMUAA
[Ipu mpoBeneHMM TEOPETHYECKHX M TPAKTHUYECKUX/Ta00paTOPHBIX 3aHATUH HCIONb3YIOTCS
CJIENYIOLIME NIEAAarOrHYECKUE TEXHOJIOIUHU:

Ne | Ha3Banue Ilenp ucnonb3oBanus | Ilnanupyemsrit Onucanue nopsiika

n/ | oOpa3oBaTenbHON o0Opa3oBaTenbHON pe3yibTar UCIIOJIb30BaHUs (QIrOPUTM

0 | TexHoJoruu (c TEXHOJIOTUHU MCII0JIb30BaHUs IPUMEHEHHU) TEXHOJIOTUU
yKa3aHHeM aBTopa) / o0Opa3oBaTenbHON B IIPAaKTUYECKOH
aKTUBHBIE U TEXHOJIOTUHI npodeccnoHaIbHON
MHTEPaKTHUBHbIE JeSITeNbHOCTH
METOBI 00yUYeHHUs

1 | TexHonorus dopmupoBaHUE Pednexcus [TouckoBslii (0OCYKIACHHE)
IIPOEKTHAOMN JINYHOCTHBIX U cpopmupoBanHocti | KoHcrpykropekuii (mouck
JeSTeNbHOCTH MeTaIpeIMETHbIX JMYHOCTHBIX U ONITUMAJILHOTO PELICHNU)
(dxon [ptom, YHUBEPCAIbHBIX METaNpPEeAMETHBIX TexHomornyeckui
Ywubam Kunnatpuk) | yaeOHbIX JeiCTBUH, B | yHUBEPCAIbHBIX (BBIIOJIHEHUE

YaCTHOCTH YMEHHMU yueOHBIX JIEUCTBUN. | 3aIUIAHUPOBAHHBIX
CaMOCTOSITENIbHO orepanuii)

J00bIBaTh 3HAHMUS, 3aKJIIOUNTENbHBIN (aHATIU3
IPUMEHSATh OCO3HAaHHO npoliecca 1 pe3ysabTaToB)
UX B IIPAKTUYECKON

NeSITeIbHOCTH,

TOTOBHOCTU HaXOJUTh

peleHre y4eOHbIX U

COLIMATIBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIOCOOHOCTH K

CaMOpa3BUTHIO.

2 | UadopmarmonHo- HNudopmaninoHHbIN ConpoBoxxieHue [Ipe3enranum,
KOMMYHHUKAI[MOHHasE | OOMeH npu MaTEpUajIOB YPOKa | BUAECOPOIMKHU
TEXHOJIOTHUS MOJIFOTOBKE U (BUI€OPONHKHY,

(A.B. lemypoBa) BBIIOJTHCHUH CXEMBI, TaOJIHUIIbI,
nabopaTtopHOit KapTOUYKH)
paboTHI.

3 | 3nopoBbecOeperaroln | -obecreueHue -Cobmronenue KoHnTpons ocBerienus Bo
ast CaHUTapHO- ONTUMAJIBHOTO BpEMs IPOBEICHUS
Texunonorus (H.K. TUTHEHNYECKOTO BO3/yIIIHO- 3aHSTHS,

CmMupHOB) COCTOSIHUS y4eOHOTO | TEMJIOBOIO PeKKMa B | IPOBETPUBAHMUE;
MIOMELLEHUS ayUTOpUH; ¢bu3KynpTHAY3a;
(ocBemienue, -nojiep>KaHue SMOILIMOHANIbHBIE Pa3PAIKU;
IIPOBETPUBAHUE, paboTOCIIOCOOHOCTH | CBOEBPEMEHHOE
TEeMIIepaTypHbII oOyJaromuxcs Ha 3aBeplUIeHHE ypOKa.
PEXUM U Tp.); 3aHATHH;
-[IPOBEJICHHE -[103UTHBHAs
«(pU3KYIBTMUHYTKHY, | IICUXOJIOTUYECKAs
«puskynpTay3sn» Bo | armocdepa.

BPCMs 3aHATUSA,
-HaJIM4YUEC
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«IMOITMOHAJIBHBIX
pa3psAI0K»: IIYTOK,
YIIBIOOK,
FOMOPHUCTUYECKUX WIIH
MOYYUTEIBHBIX
KapTUHOK, ITOTOBOPOK,
HM3BECTHBIX
BBICKA3LIBAaHHIH C
KOMMEHTAPHUSIMU U T.II.

HNuTepakTrBHBIC Bosneuenue kaxxgoro | AKTUBHas I'pynnoBas nedaTenbHOCTh B
TEXHOJIOTHH oOyyaromierocs B JIeSATCIIBHOCTD YIOPAKHEHUIX, 00CYXKICHUE
00pazoBaTenbHbBIN KaKJI0I0 00IIMX peleHu
nporecc oOyuarorerocst Ha
3aHATHH,
00BEKTUBHOE
OLICHUBAHHE
JIeATECIIbHOCTH
oOyuJaromierocs Ha
3aHITUH.
Keiic-meton (A. BrisBienue, ot0op 1 | AHaNmU3 cuTyaluuud U | 3HAKOMCTBO C CUTYyalIUEeH,
JonropykoB) penieHne npoOJIeMHBIX | BEIpaOOTKa BBIJICJICHHUE MTPOOJIEMBI,
CUTYyaIluH, MIPaAKTHYECKOTO MO3TOBOI LITYpM,
OcMEICTICHHE perieHus aHaJIN3 MPUHATUS
3HAYEeHUH JeTane, COBMECTHBIMH pEIICHUH,
ONMUCAHHBIX B YCHWJIMSIMA MUHU- Pemenne keiica —
CUTYyalluu rpynm MPEeAI0KEHNE BAPUAHTOB

perieHust mpoOJIeMHOM
CUTYaIlUH, CBSI3aHHOM ¢
npodeCcuoHATbHON
JIESTEIbHOCTBIO
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[Ipunoxenue 2

MEPEYEHB TPAKTUUYECKHNX/JIABOPATOPHBIX 3AHSATUM

Pa3nesbl/Tembl Tembl Konuuyecrs | TpeGoBanus
NMPaKTHYECKUX/J1a00pPaTOPHBIX 0 4acoB orocC C1io
3aHATHH (ymeTn)
Pazgen 1. MeToabl XUMHUECKOTO U (PU3UKO-XUMHUYECKOTO 18
aHaJIM3a CBOMCTB U CTPYKTYPbl METAJIJIOB U CILJIABOB
1.3 O6paboTka [TpakTuueckoe 3anstTue Nel 2 Vi1, V2.
PE3yNIbTaTOB aHATN3a O0paboTka pe3yIbTaToB Y01.1,¥01.2.
METOJIOM MaTeMaTU4YeCKOM | aHajn3a METOAOM
CTaTUCTHKH MaTeMaTHYECKOW CTATUCTHKH.
1.4I'paBUMETpUYECKUN U [TpaxTrueckoe 3anstue Ne2,3 4 Vi1, V2.
TUTPUMETPUUECKUI Bbruncnenus: B XuMHUYeCKUX ¥01.1,¥01.2.
METO/IbI aHATH3a METOJIaX aHajIn3a
Jlaboparoproe 3ausTue Nel 2 v02.1,¥02.2
OnpeneneHre MacCoOBOM JTOIH V04.1,¥04.2,
BJIard B mMpooe Y04,3
KPUCTAJUIOTUAPATA XJIOpUAA ¥06.1,¥06.2,
Oapus. Y06.3
Jlaboparoproe 3ausTHE No2 2 v02.1,¥02.2
Ornpenenenue oo1e V04.1,¥04.2,
JKECTKOCTH BOJBI METOIOM V04,3
KOMILIEKCOHOMETPUU ¥06.1,¥06.2,
Y06.3
1.5.Xapakrepucruka JlaboparopHoe 3ansiTue Ne3 2 ¥02.1,¥02.2
(U3NKO-XMUMHYECKUX CriocoOb!I IPUTOTOBIEHUS Y04.1,Y04.2,
METOJIOB aHaJIN3a, UX pPacTBOPOB pa3IMUHOI Y04,3
Kiaccudukanus, KOHILICHTPALUU ¥06.1,¥06.2,
MIPEeUMYIIECTBA MEpel Y06.3
JIPYTUMHU METOLAMHU, v07.1,¥07.2
001acTh MPUMEHEHUS JlaboparopHoe 3ansiTue Ned 2
P HpOBI;pKaPSaKOHa Y02.1,502.2
Y04.1,Y04.2,
CBETOIOTIJIOIEHUS V043
JlaGopatopHoe 3anaTue Ne5 2 ’
¥06.1,¥06.2,
Onpez[enezme PH pactBopoB V06,3
pa3IMYHOMN KOHIIEHTPALUU V07.1.507.2
[TpakTuaeckoe 3ansTue No4 2 v02.1,¥02.2
YceTpoiicTBO M MPUHLIUIL Y04.1,Y04.2,
JericTBUs (OTOKOJIOPUMETPOB Y04,3
¥06.1,Y06.2
Y06.3
Paznen 2.
[Tporecchl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEaKIIHii
B3alMO/ICICTBUS METAJUIOB (ChIPbhs), METAIITUYECKUX 12
MIOPOLIKOB € Ta3aMU M IPYTUMH BELIECTBAMU
2.1. Xumuyeckoe [TpakTuueckoe 3ansTue No5 2 V1,¥2,
paBHOBECHE U TEOPUS CocraBiieHHE ypaBHEHUN ¥06.1,¥06.2,
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AJIEKTPOIUTAYECKOM AIEKTPOIUTUYECKOMN ¥06.3.
JIUCCOLIAIINM. JMCCOIMaIA v07.1,¥07.2,
¥07.3
2.2. OKHUCIUTENBHO- [IpakTnueckoe 3anatue Ne 6 2
BOCCTAHOBUTEIIBHBIE CocraBiieHUE OKUCIUTEIHHO-
peakuuu BOCCTAHOBHUTEIbHBIX PEAKIUN V1,¥2,
METO/IOM 3JIEKTPOHHOTO v06.1,Y06.2,
OanaHca Y06.3.
[IpakTuueckoe 3anstue Ne7 v07.1,¥07.2,
CocTaBieHHUe OKUCITUTEIbHO- 2 ¥07.3
BOCCTAHOBUTEIIbHBIX PEAKIUI
METOIOM 3JICKTPOHHO-HOHHOTO
Oasanca.
2.3. BaumoneictBust JlaboparopHoe 3ansTHe Ne6 2 V1,¥2,
METAJIJIOB (CBIPbS), Omnpenenenue conepkanus ¥06.1,¥06.2,
METALTUYECKUX Xpoma B CTaju ¥06.3.
MOPOIIKOB C Ta3aMU U JlabopatopHoe 3ansTHE Ne7 2 v07.1,¥07.2,
APYTUMH BEIICCTBAMHU Omnpenenenne conepKaHms Y07.3,
CepBl B CTAH ¥09.1,¥09.2,
Jlaboparopnoe 3ausitTue Ne 8 2 y09.3.
Ornpenenenne coaep>Kkanust
yriaepojaa B CTalld
Paznen 3
dusnyueckue MpoIecchl MEXaHMUYECKUX METO0B TOJTYICHUS 2
METATTNYECKUX MOPOIIKOB
3.1 DMUCCHOHHBIN [TpakTrueckoe 3ansaTue Ne§ 2 V1,¥2,
CIIEKTpaJIbHbIN aHAIN3 O3HaKOMJIEHUE C YCTPOMCTBOM, v06.1,¥06.2,
MPUHLIMIIOM JIEHCTBUS SKCIIpECcC- VY06.3.
aHaJIM3aToOpa Ha OINpECIEHUE ¥07.1,¥07.2,
yriaepoja U cepbl Y07.3
¥09.1,¥09.2
¥09.3.
UTOT'O 32

33




OBPA3OBATEJbHBIA MAPILIPYT

ITpunoxxenue 3

Kontponupyemslie
KoHnTtposb paszensl (T%MBI) KonTtponupyemsie OuenounbIe cpercTBa
Has TOUKa yueOHOU pe3yabTaThl
JACIIUILTUHBI
Nel Pazgen 1. Metoasl V1,V 2,31,32. KonTposibHas 1 TecToBrIe
XHMHYECKOT'0 U v01.1,¥01.2,¥01.3 pabora Nel 3aJIaHus
¢usuko-xumuuaeckoro | 301.1,301.2,301.3. 2 IlpakTuyeckue
aHajii3a CBOMCTB U paboThl
CTPYKTYPBI 3 JIaGopatopHsble
METAJIJIOB U CILIABOB paboTsl
Ne2 Paznen 2. Ipoueccel KonTponbnas 1. TecTtoBBIE
OKHUCJIUTEIBHO- pabora Ne 2 3a/aHus
B3aHUMOJEHCTBUSA ¥06.1,Y06.2,¥06.3 paboThI
METaJUIOB (CHIPbHsI) :306.1,306.3.
METAUIIECKIX ’ v07.1,¥07.2,¥07.3
307.1,307.5.
MOPOIIKOB C Ta3aMU U
IPYyTUMU
BEIIECTBAMH
Ne3 Pazngen3 dusnueckue | Y1,¥2,31,32. KonTposibHas 1 TecToBrle
MIPOIIECCHI ¥06.1,¥06.2,Y06.3 | padora Ne 3 3a/IaHUs
MEXaHUYECKUX .306.1,306.3. 2 IlpakTuyeckue
MeTo 0B nonyuenuss | Y07.1,¥07.2,¥07.3 paboTsl
METAJUINYECKUX 307.1,307.5. 3 JlaboparopHbie
MOPOIITKOB v09.1,¥09.2,¥09.3 paboTsl
309.1,309.3.
IMpomexy | JduddepenumrpoBann Hrorosas 1. Tecr
TOYHASA BIM 3a4€T KonTpoJsbHas 2. Tunossle
arrecran pabora PaKTUYECKUE
us 3aaHUs
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JIUCT PETUCTPAIIMU U3MEHEHUM U JOTTOJTHEHUA M

No Pasnen paboueii Kpatkoe conepxanie n3MEHCHHUs/JOTOTHCHUS JHara, IMoanuce
n/m MpOTPaMMBbI Ne nporokona | mpencenaresns
3aceqaHus TIK/TIIK
MK/TIIK
Pabouass mporpamma ydeOHOH AMCIMIUINHBI «XMMHYeCKHE W ,
(puzuko — xuMHYeckre MeToAbl AaHAIU3a» aKTyalu3upoBaHa. B ) //47// U
pabouylo MporpaMMy BHECEHBI CJISYIOLIHE H3MEHEHUSI:
3 YCJIOBIA B cBasm ¢ OOHOBIEHMEM  MarepuanbHO-TexHHYeckoro | 13.09.2023r. D17
PEAJIM3ALINN obecrieuernst 1. MarepuanbHO-TexHHYECKOe  obecneueHue | [Tporokon Ne 1 ‘ //t/, Wil o
YUYEBHOU YUTATh B HOBOM PENAKIIUHU:
JUCHUTIIMHBI JlaGopaTopust XuMH4YeCKHX U (PU3NKO-XUMHYECKHUX METOI0B
1. 3.1 MarepuansHo- aHaJIM3a
TEXHUYECKOe Me6ens maboparopHasi;
obecmieueHme Ph-metp "Myssrurect UIJI-101c koMmmekToM mist
omnpezesnenus ph;
Ph-metp skcmept-ph*;
Becn nemngepusie AJdD-200;
Becsl KkyxoHHBIE;
Buckozumerp B3-246 111;
Tepmomerpst TJI pryTHBIE;
Tepmomerp TC-7-m1;
CTOJIBI TUTPOBAILHBIE C HA/ICTABKAMH,;
[Tkad BHITSHKHOHN ¢ MOWKOI
3 YCJIOBUA 1. YueOHO-MeToan4YecKoe 1 HH(popMalnoHHOe obecrieueHune 13.09.2023 r.
PEAJIM3ALINN peanu3anyy IporpaMMbl YUTaTh B HOBOM peaKLUU: IIpoTtokon Ne 1 % /
YYEBHOU OcHoBHas JUTEpaTypa : //4’//[[/ i
AVCHUIITMHBI 1.Hukutuna, H. T. Ananutuueckas XuMus [DJIEKTPOHHBII
1. 3.2 YaebHo- pecypc] :  yueOHMK W NPaKTUKYM  JUIi  CPEIHETO
METOANIECKOE 1 npodeccronanbHoro obpazosanus / H. I'. Huxuruma, A. T.
MH(bOPMALHOHHOE Bopucos, T. U. Xaxanuna ; mox penakiuei H. I'. Hukutunoit. —
obecrieyeHue 4-¢ wzn., mepepab. u gorn. — Mocksa : Msnarensctso IOpaiir,
pealnsaniy 2019. — 394 c. — (IlpodeccuonansHoe obpasoBanue). — ISBN
HIPpOrpaMMBbI 978-5-534-01463-1. — Tekcr : anextponnsiii // DBC Opaiit

[caiit]. — Pesxxum nocryma: https://biblio-online.ru/bcode/433275
2. Anexcanzposa, D. A. XUMHUYECKUE METOIbI aHAJIH3A :

YUeOHHK U TIPAKTUKYM JIJIsL CPEHET0 Mpo(hecCHOHATBLHOTO
obpazoBanus / O. A. Anekcanaposa, H. I'. I'alinykoBa. — 3-¢
u31., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2023. —
533 ¢. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-17730-5. — TexkcT : anmekTpoHHEIH // OOpa3oBaTeabHAS
miardopma FOpaiit [caiir]. —URL: https://urait.ru/bcode/533631
3.Anekcanaposa, 3. A. OU3NKO-XNMHICCKHE METO/IbI aHAIN3A |

Y4eOHHK U PAKTUKYM ISl CPEAHETr0 MPOo(HeCCHOHATBLHOTO
obpazoBanus / O. A. Anekcanaposa, H. I'. T'alinykoBa. — 3-¢
u31., uerp. u gon. — Mocksa : M3parensctBo KOpaiit, 2023. —
344 ¢. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-17722-0. — Texkcrt : anekTpoHHBIN // OOpa3oBaTenbHas
miatdopma KOpaiit [caiit]. —URL: https://urait.ru/bcode/533610
JomoHUTE TbHAS JTATEPATypa
1. @enepanbHbBId IEHTP HWHPOPMANUOHHO-00Pa30BaATEILHBIX
pecypcoB — @IIOP [DnexTpoHHBIH pecype]. — Pexxum moctyma:
www.fcior.edu.ru , cBoOonHBIN. — 3ari. ¢ 3kpaHa. 3. pyc.

2. Enunas KoJuleKmus IUQPPOBBIX 00pa30BaTENBHBIX PECYpPCOB
[Dnekrponnsii  pecypc]. — Pexum gocryma:  www.school-
collection.edu.ru , ceoboaHsIit. — 3ari. ¢ skpana. 3. pyc.

3. WHTYWT — HaUWOHAJBHBIM OTKPBITHI  YHHBEPCHTET.



https://biblio-online.ru/bcode/433275
https://urait.ru/bcode/533631 
https://urait.ru/bcode/533610 
www.fcior.edu.ru%20,%20свободный.%20–%20Загл.%20с%20экрана.%20Яз.%20рус.%20
www.school-collection.edu.ru%20,%20
www.school-collection.edu.ru%20,%20

[OnexTponHsIit pecypc]. - Pexum Jocryna:
www.intuit.ru/studies/courses, cBo6oHbIi. — 3ari. ¢ skpaHa. 3.

pyc.
4. Nuctutyr FOHecko mo WHQOPMALMOHHBIM TEXHOJOTHSM B

oOpa3oBaHuH. [DIEKTPOHHBIH pecypc]. — Pexum gocryma:
https://iite.unesco.org/ru/, ceoGoamsIii. — 3ari. ¢ skpaHa. 53. pyc.
5. MEGABOOK: yHuBepcanbHas »HuMkiIoneaus Kupumna u
Medonus. [DnexTpoHHBIH pecypc]. — Pexum goctyma:
https://megabook.ru/, ceo6oausIii. — 3ari. ¢ skpana. 53. pyc.

6. @enepanbHBI 00pa3oBaTenbHEIN mopTan «MHpopMannoHHO-
KOMMYHUKaIOHHbIE TEXHOJIOTUHI B 00pazoBaHUM».
[DnexkTponHsbIit pecypcl. - Pexxum JIOCTyMa:
http://window.edu.ru/resource/832/7832, coGoamslii. — 3ari. ¢
3KpaHa. 3. pyc.

7. Topran mudpoBoro odbpazoBaHus. [DIEKTPOHHEIN pecypc]. —
Pexxum moctyma: www.digital-edu.ru, coGommsiit. — 3ari. c
3KpaHa. 3. pyc.

8. EnmmHOe OKHO pocTyma K 00pa3oBaTeNbHBIM —pecypcam

Poccuiickoit ®emeparmu [DnekTpoHHBIH pecypc]. — Pexum
nocryna: http://window.edu.ru/, cBoGoHbIH. — 3ari. ¢ 3KpaHa.
3. pyc.

9. CIIO B poccuiickux 1mkonax: komanma ALT Linux
pacckaspiBaeT O BHEJPEHUH CBOOOJHOrO  MPOrPAMMHOIO
obOecrieueHus B Imkosax Poccuu [DnekTpoHHBIH pecypc]. —
Pexwmm pmoctyma: http://freeschool.altlinux.ru/, cBoGomHBIH. —
3arm. ¢ o9kpana. 3. pyc. 10. Books:Altlibrary: cepus
«bubnmnoreka ALT Linux» [DnexkrpoHHbIii pecypc]. — Pexum
JIOCTyTIa:
https://www:.altlinux.org/Books:Altlibraryhttp://freeschool.altlinu
X.ru/ , ceoGoaHsI. — 3ari. ¢ akpana. S3. py
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