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Pabouast mporpamMma y4eOHOW MUCHUTUIMHBI/Y4eOHOTO MOAYIS «AHATUTHYECKAs XUMUSDY
OCHOBHOI1 npodeccruoHanbHON 00pa30BaTeIbHON MPOrpPaMMBbl BBICIIETO 00pa30BaHuUs, paccCMOTpe-

Ha ¥ 0J00peHa Ha 3acelaHuM Kadeapbl HEOPTaHUYECKON U aHATUTHYECKOW XUMHH, TPOTOKOI Ne 8
ot 15.05.2023 1.

Pazpabotuuk(u) paboueii mporpamMmbl y4eOHOH AUCIUTLTUHBI/y4eOHOTO MOJTYJIS:

1. mpodeccop 0O.B. KoBasibuykoBa
2.
3aBenyromnuii kadeapoii: O.B. KoBasibuykoBa

1. O6mue cBenenust

VYuebHas AUCIUTUIMHA/y4eOHBIN MOTYJIb « AHATMTUYECKA XUMUSD U3YUYaeTCsl B TPETHEM CEMECTpE.
KypcoBas pabota/KypcoBoii MpoeKT — He MpeaycMOTpeH(a)
1.1. ®opma npoMeKyTOUHON aTTECTALUHU:

9K3aMCH

1.2.  Mecro yueOHOI AUCIUTUINHBI/ yueOHOTO MOAYJ A B cTpykType OITOII

YueOHas ,Z[I/ICI_II/IHJ'II/IHa/y‘-IC6HBII71 MOAYJIb AHanuTudeckas XUMHUsI OTHOCHTCS K 00s3aTE€IbHON YaCTH nporpaMMmal.



2. HEJIM U IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JUCHUIIVIMHE (MOAYJIIO)

LenssMu OCBOEHUS AUCIUILIMHBI « AHAJTUTUYECKAsT XUMUSD) SABISETCA:

- M3Y4YEHUE OCHOBHBIX 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUUECKUX PEAKIIMI U IPOLIECCOB B OKPYKAOILIEM MUPE;

- dbopMUpOBaHNE HABBIKOB HAYYHO-TEOPETHUUECKOTO MOAX0/1a K PEIICHUIO 331a4 Mpo(ecCHOHAIbHON HAIPABIEHHOCTH U MPAKTUYECKOTO UX
UCTIOJIb30BaHUS B AbHEHIIEH Mpo(ecCHOHANBHON A TebHOCTH;

- dbopMupoBaHHEe y 00yUYaAIOIUXCS KOMITETSHITMH(-1), YCTaHOBJICHHOH(-bIX) 00Opa3oBarensHOM mporpammoit B coorBerctBur ¢ PI'OC BO mo
JAHHOM JTHUCLUILINHE;
PesynbpTaToM 00yueHus 110 yueOHON NUCUUIUIMHE SIBJISIETCS OBJIaJeHUE 00yJaroUMMUCS 3HAHUSIMHU, YMEHUSMHU, HAaBbIKAMU U OIBITOM JIEATEIbHOCTH, Xa-
paKTEepU3YIOIIMMU Tpoliecc GopMUpPOBaHUS KOMIETEHIMH(I) U 00eCcTIeYMBAIOIIMME JOCTH)XEHHE IIIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHUS yUeOHOU Oucyu-
NJIUHBL.

dopMupyeMble KOMIIETCHIINN, HHANKATOPHI JOCTHXKEHUSI KOMIIETCHITUN, COOTHECEHHBIE C INIAHUPYEMBIMU Pe3yJibTaTaMu 00yUYEHUS 110
oucyuniure « Xumusy.

Kon u HaumMeHOBaHMe MHIN-
Konx u HanmeHoBaHue xaTopa IInanupyemble pe3yJbTaThbl 00y4eHUs!
KOMIIeTeHIN U N0 JUCHUILIMHE/MOTYJII0
JOCTHKEHHNs] KOMIIeTeHIMH




Kox 1 HamMeHOBaHHE

Koa n HauMeHoOBaHne HHAH-

IInanupyemble pe3yJbTaThbl 00y4eHUsI

KaTopa
KOMIIETEHIIHH 10 JUCIUATLUINHE/ MOTYJTI0
JOCTHKEHHUSI KOMIIETEHIIHH
OIIK 1 MUT-0OITK-1.1 — TlpumeHseT OCHOBHBIE XUMHYECKUE

CriocobeH MprUMeHSITh
€CTECTBCHHOHAYYHBIC 1
oO1IenH)KeHEepHbIE 3Ha-
HUA, METOJbBI MaTCMaTU-
YEeCKOIro aHaIIN3a U MOJIe-
JTUPOBaHMS B 001acTH
npohecCHOHATBHON Jes-
TEITBHOCTH

Hcnonw3oBaHne €CTECTBEHHO-
HAyYHBIX U OOIIEMHKEHEPHBIX
3HAHUN OTHOCUTEIBHO TEXHOJIO-
TUYECKUX MPOLECCOB, MaTEpHA-
JIOB MONUTPadUIECcKOro 1 yra-
KOBOYHOT'O IIPOU3BOJCTBA IS
pelIeHns BOMPOCOB B Tipodec-
CHOHAIBLHOU JIESITEIbHOCTH

TIOHATHSA ¥ 3aKOHBI OOIEH XUMUH, IS
OITMCaHM XUMHUYECKHX MPOLIECCOB
Hcnonp3yer cBOMCTBA XUMUYECKUX
BEILECTB B Ta0OPAaTOPHON IPaKTHKE,
MIPOTHO3UPYET HAIPABICHUE U PE3yJIb-
TaT XUMUYECKUX MpEeBpalleHUil Heop-
TaAaHUYCCKHUX COC[[HHeHHfI, BBITIOJIHACT
pacyeTsl, CBsI3aHHBIE C ONIPECICHUEM
XapaKTepUCTUK BEIIECTB MIN PacTBO-
poB,

— Bnaneer HaBbIKamMu 00paIeHNs C XUMHUYC-
CKOM Tocy1oif, Oe30macHON pabOTHl B XUMHUE-
CKoH 1aboparopun

OIIK 3
Crioco0OeH nmpoBOIUTH
u3MepeHust, 00padaThi-

MA-OITK-3.1
Hcnons3oBaHue METOIOB U
CpEJICTB U3MEPEHUM JIJIsl TPOBE-

HpI/IMeHHeT OCHOBHBIC XUMHYCCKHEC
TIOHATHUA U 3aKOHBI 061_[16171 XHUMHUH, TJIA
OIMMCaHWA XUMHUYCCKUX ITPOLECCOB




Koa n HauMeHoOBaHne HHAH-

Kon n nanmenoBanue KkaTopa IInanupyemble pe3yJbTaThbl 00y4eHUsI
KOMIIETEHIH U 10 JMCHUTLINHE/ MOAYJII0
JOCTHKEHHs KOMIIETeHIHH

BaTh DKCIIEPUMEHTAIbHBIE | IEHUS UCTBITAHUN U KOHTPOJIS —  Hcnons3syer cBoiicTBa XHMHYECKHX
JTaHHbBIC, HAOJIO1aTh U IapaMmeTpoB MPOLECCOB, BEILIECTB B J1JAOOPAaTOPHOIT IPaKTHKe,
KOpPEKTUPOBATh Napa- CBOICTB MaTepuasoB, moayhao- [POrHO3UPYET HAIPABJICHHE U Pe3yIib-
METPBI TEXHOJIOTHYECKMX | PUKATOB ¥ TOTOBOM MPOIYKIUH TaT XHMIIECKIX HpeBpavmeHHﬁ Heop-
HpOHeCCOB HOJII/IFpa(i)H‘{eCKOFO " yHaKO- TaAaHUYCCKHUX COCAUHCHHH, BBITIOJIHACT

pacyeTsl, CBA3aHHbIE C OIpeIeICHUEM
BOYHOI'O IIPOU3BOJACTBA
XapaKTEePUCTUK BELIECTB UM PACTBO-
pos,
— Bnaneer HaBbikaMu oOpaleHus: C XUMHUYeE-
CKOH 1ocy 10, 6e30macHoit paboThl B XUMHUYE-

CKoH 1aboparopun

3. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIIATIIMHBI/MOIYJIS

OO6wast TpyA0EMKOCTh YueOHOM JUCHUIUIMHBL/MOYJIS IO y4eOHOMY IIJIaHy COCTABIISIET:

no o4Hou popme obyyeHua — 3 3.e. 108 vac.
Nno O4YHO-3a04HOMN Ppopme 0byYeHusn — 3.e. yac.
no 3ao4Hoi popme obyuyeHus — 3.e. yac.

3.1 Crpykrypa yueOHOI M CUMILTHHBI (MOAYJIs1) AJs1 00Yy4AKIIHMXCHA OYHOH (opMbl 00yUeHus

COJEPKAHUE PA3JEJOB YUEBHO JUCHUTIIMHBI (MOLYJIST)




HaumenoBanwue paznena HaumenoBanne 1abopaTopHbBIX paboT O1eHOYHBIC

y4eOHOM TUCIUILINHBI TpPyA0eMEOCTS CpeacTBa
Ne u Tema paGoTbl qac

[IpenMer aHaIMTUYECKOM 1.Ilpurotosnenne 0.11 pacto- | 10 Komnoksuym

XUMHUH. TUTPUMETPUUECKUI | pa COJITHON KUCIIOTBI NA3 1

aHanu3. OOmIKe NPUHIMIIBL | ¥ €T0 CTaHAApTU3ALIUA.

U CYIIHOCTh MeToxa. Teo- Ornpenenenne Maccol KapOoHa-

pPETHUYECKUE U DKCIIEPUMEH- | Ta HATPHSI.

TanpHble pH-KpuBBIE THT- 2.IIpuroroBieHue pacTBopa

poBanus. Meron Hevitpanu- | KOH u

3auuu €ro CTaHJapTU3alusl 110 CoJsl- 12

HOU KHUCJIOTE.
Onpenenenre Macchbl YKCyCHOR
KHUCJIOTHI.




OKHUCITUTENBHO-

BOCCTaHOBUTENbHBIC peak- | 3.1Ipurorosnenue 0.05H pac- 10 KomnokBuym
LMY B AaHATUTUYECKON XH- TBOpPA IIEPMAHIaHaTa KaJns NA32
MUH u 0.1H pacTBOpa THOCYNIBb(]aTa
HATpPHSL.
Crangapruzanus pacTBopa
IIEpMaHraHaTa KaJjusl.
[TepmanranaToMerpuueckoe
OIIpe/ieNIEHUE MacChl
IUXpoMara Kajusl.
4.CranapTu3anus pactBopa 12
THOCYJb(aTa HATPUSI.
HNonomerpuyeckoe onpenerne-
HUE MaccChl IUXpoMaTa Kajusl.
OO01mas xapakTepucThKa 5.IIpuroTtoBnenue u cranaap- 12 KonnokBuym
METO/I0B KOMILIEKCOO0pa- THU3AIUs PACTBOPA KOMILIEKCO- N33
30BaHus. MeTrposiorus. Ha (III).
Craructuueckas oopabotka | OnpeneneHue coaepKanms 12
pe3ynbrata ananuza [locra- | KaabIus B pacTBOpe
HOBKa U pelleHne aHanutu- | 6.0mpenenenue oouel xect-
yeckoM 3a1auu ['eTeporen- | KOCTH BOJBI.
HbIE paBHOBECHUS B PacTBO-
pax. O01ue MpUHIUTIBI
TPpaBHUMETPHH.
Bcero vacos 68 3auer




CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

Ne
n/n | HanMmenoBanue pasnena yueOHOM Juc- Buaes CPC Tpynoewm-
UTTUHBI KOCTb B
qacax
1 | Teoperuueckue ocHOBbI TUTpUMETpUU. | M3yueHune TeopeTnueckoro 10
PactBopsl. Bydepusie pactBopsr. ['na- Matepuaia. Beinonnenue /13
posu3 1. IlonroroBka x JI.p.1-2 Ilox-
TrOTOBKA K KOJUIOKBUYMY
N3y4eHne TeopeTH4ecKoro
2 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE Martepuana. Beimonnenue /(3 10
pEAKIHUH B aHATTMTUYECKON XUMHUH. 2. Iloaroroska k JI.p.3-4 Tlox-
TOTOBKA K KOJIJIOKBUYMY
OO0m1as XxapakTeprucTUKa METOJIOB KOM-
iekcoobpazoBanust. Merponorus. [To- | M3yuenue TeopeTnueckoro
CTaHOBKA U PEIICHHE aHATUTUYECKOMN Martepuana. Bemmonnenue /13
3 3aiauun ['eTeporenHbie paBHOBECHS B 3. Iloarororka x JI.p.5-6 Ilox- 10
pacTBOpax. OGH.II/IC IIPUHIIUIIBI T'PpaBU- TOTOBKA K KOJIJIOKBUYMY
METpPHH.
10

IToaroroBka k 3a4CTy




Htoro B cemectpe 40

N

10.
11.

12.

13.

14.

4. TUIIOBbIE KOHTPOJIbHBIE 3ATAHNMA 1 IPYTE MATEPUAJIbL, HEOBXOJIUMBIE JUULIS1 OUEHKN
IINTAHUPYEMBIX PE3VYJIbTATOB ObYUEHMA U YPOBHA COOPMIMPOBAHHOCTU KOMIIETEHIIMA

KakoB Mmexanusm O0ydepnoro aerictBus? Kak paccunteiBator pH OydepHBIX pacTBOPOB U OT Kakux (hakTopoB 3aBUCUT pH?
U3 5,3 r Na2CO3 npurotosmu 1 am3 pactsopa. Jljist 3TOro pacTBopa BHUMCIMTS MOJIAPHYIO KOHIEHTPAIHIO, HOPMAIbHOCTh H THTP.
Berauciuts pH 0,1 mons/nm® pactBopa HC1, ortutposansoro pactsopom NaOH Taxoit sxe konuentpanuu Ha (%): a) 80; 6) 90; B) 99,9. Paz6as-
JIEHHEM pacTBOpa IpU TUTPOBAHUU MPEHEOpeUb.
BbI4HCIIHTE MOJPHYIO KOHIeHTparmio pactBopa HNOs, eciti Ha TutpoBanue 0,2500 r xumuuecku uncroit Na,COs nspacxonosamu 20,50 cm®
3TOrO pacTBOpa.
Jl71s TaHHOTO MOHHOTO YPaBHEHUS PACCYUTATh KOHCTAHTY PaBHOBECHS

Cr207 + 1"+ H* =Cr¥ + I, + H20

Cxonbko Hy)xHO KMnO4 (cogepsxamero 96,27% 4ucTOro BemecTBa), 4To6sl monyuuts 12 am° pactopa ¢ Cy = 0,1moms/am3?

Jlig aHanu3a cTajiu Ha cojJiepkaHue xpoma HaBecky 1,017 r pactBopuiu u okucauiau. Ha BoccraHoBiIeHHE MTOTYYHBIIEHCS XPOMOBON KHCIOTbI
B35 40,00 cm® pacTBopa comu Mopa. Ha TuTpoBaHue H36bITKa BOCCTaHOBHTENS n3pacxoaosamu 5,02 cM® pacTBopa nepmanranaTa kamus C(1/5
KMnOs) = 0,02394 mons/mm®. 10,00 cm® pactBopa conu Mopa skBuBaneHTHHI 9,63 cM® pactBopa KMnOs. OnpenenuTh MaccoByo 00 XpoMa B
oOpasiie.

[Touemy B KauecTBe TUTPAHTA NIPUMEHSIOT IBYHATPUEBYIO COJIb 3TWIEHANaMUHTeTpaanerara (komiuiekcoH I, 3[ATA), a e
STHJIEHIMAMHUHTETpayKCcycHy1o kuciuoty (DATVY)?

HaiiTu ycnoBHbBIE KOHCTaHTBI YCTOWYMBOCTH KOMIUIEKCOHATa Kaiblus npu pH =4 u pH = 8.

Paccuurats PAQ u pBr npu no6asaenuu k 25,0 em® 0,015 moms/am pactBopa 6pomuaa Harpus 20,0 v 0,010 moms/am® pacteopa AgNOs.
Paccunraiite npoOIEHTHOE coOnAEp)KaHUE Ag B CIUIaBe, €CJIM NpU aHajau3e Macca Haeecku cruiasa cocrtaBwia 0,5000 r, a macca
rpaBuMeTpuueckoi popmsel ( AgBr) — 0,4235 r. Yemy paBeH aHATMTUYECKUI MHOKUTEIb (TPaBUMETPHUECKHIA (PaKTOP) B MPOBEJCHHBIX pacyeTrax?
Ckonbko T pynabl, cogepxkamieid npubausutensHo 20,0 mpoueHToB Fe, cienyer B3ATh U ONpeNENIEHUS TOYHOTO COZEp)KaHUs MeTaljia B
aHATM3UPYyeMOM 00pa3slie, €cIi rpaBUMeTprudeckas poopMma orpeensieMoro dieMenta - Fe,0O3? Uemy paBeH aHATUTHYSCKUNA MHOKUTEIH?
Paccunraiite ¢ norpemrHoctsio 0,100 % ckayok TurpoBanus 100,0 M 0,1000 H pactBopa FeSOs4 0,1000 H pactBopom mepmaHraHatra Kajus B
CEPHOKHUCIION Ccpelie, €CITU MPOAYKTOM OKUcIeHus aHanuTa siBisieTcs Fex(SO4)3 , a BoccTaHOBIIEHHAs opMa TUTpaHTa — Cyib(daT MapraHiia.
Kakyro naBecky  Na;COs (r) crmemyer B3sTh AJsl ONpEIeNieHHWs TOYHOM HOopMaibHOHM KoHueHTpauuu ~ 0,1 H pacrBopa HCl wmeromom
NUNETUPOBAHUS, €cli 00beM MepHOi K00kl paBeH 100 mi, nunerku — 10,0 mut, 6ropetku — 25,0 mn?



15.

16.

17.

18.

19.

20.

CKOJIBKO T IEHTaruapara THocyiab(ara HaTpust Heo6xoauMo pactBopuTh B 100,0 Mt Bozsl, uToObI ero Tutp o H202 6wt pasen 0,005000 r/mn?
PaccuuTailiTe NIpOLIEHTHOE COJEpKAHUE Al B CIUIaBE, €ClM IpH aHajau3e Mmacca HaBecku cruiaBa cocraswia 0,5000 r, a macca
rpaBumMeTpuueckor Gopmbel ( Al2Oz) — 0,4235 1. Uemy paBeH aHAJIMTUYECKUII MHOXHUTENb (TPaBUMETPUYECKUN (PAKTOp) B IMPOBEICHHBIX
pacuerax?

Ckoubko T pyabl, conepkameii npudamsurensHo 10,0 npouentoB Ni , ciexyer B3sATh sl ONPEACICHHS TOYHOTO COACP)KaHMS MeTaia B
aHAIM3UPYEMOM 00pasiie, eciii rpaBuMeTpuueckas Gpopma onpenensiemoro snementa - NiO ? Uemy paBeH aHATUTUYECKHNA MHOXKUTEIb?
Paccunraiite ¢ morpemmnoctsio 0,100 % ckadox tutpoBanust 100,0 mn 0,1000 H pactBopa H202 0,1000 H pactBopom mepmaHraHata Kajus B
CEpHOKHCIION cpefie, eClIu MPOIYKTOM OKucieHus ananura sisercss H20 + Oz , a BoccranoBiieHHast popMa TUTpaHTa — CyiIb(ar Maprasua.
Kakyto maBecky K2COs (T) ciemyer B3sATh Ul ONpEACNCHHS TOYHOW HOpMainbHOM KoHumeHtpauuu ~ 0,1 H pactBopa H2SOs wmeromom
MUATICTUPOBAHUS, €CITH 00beM MepHOU KoJi0bl paBeH 100 mi, munetku — 10,0 mi, 6ropetkn — 25,0 mn?

CKOJBKO T TIeHTaruapara Tuocynbdara Harpus Heooxoaumo pactBoputh B 200,0 mi Boasl, utoObI ero Tutp o KMnOs 6wi1 pasen 0,005000
r/mn?

Kpurepnn, nikanel olleHMBaHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HaumeHoBaHue
OLLeHOYHOro cpena- LLIkanbl oueHMBaHUA
cT8a (KOHTPONIbHO- Kputepum oueHuBaHua
orenoTnors TeRe” 12-6annbHan cuctema MaTM6anbHas cu-
npuaTusa) crema
KOHTponbHas paboTa PaboTa BbINONHEHA NONHOCTLIO. HeT oWNBOK B TOrMYECKUX paccyXaeHnax. Bo3aMoXKHO 9-12 6annos 5 (3auer)

Hananyume OAHOD’I HEeTO4YHOCTU NN ONUCKU, HE ABAAOWLMeCA cneacreBnem HesHaHnAa nan
HenoHUMaHuA yyebHoro matepurana. Obyyaowminca NoKkasan NoHbIA 06beM 3HAHUA,
yMeHMVI B OCBOEHUU ﬂpOVIAeHHbIX TeEM U NPUMEHEHNE UX Ha NPaKTUKeE.

PaboTa BbINO/HEHA NONHOCTbIO, HO 060CHOBAHMI LLAroB peLleHns HegoCcTaTouHo. Jo- 7-8 6annos 4 (3averT)
nyLieHa ogHa ownbKa nam ABa-Tpu Hego4ueTa.

JonyuieHbl 6onee ogHOM OLWNOKKM UK Bonee oBYX-TPEX HeL04eTOB. 4-6 6annos 3 (3aueT)
PaboTa BbINONHEHA He NOIHOCTLIO. [lonyLweHbl rpybble oWmnbKu. 1-3 6annos 2 (Hes3ayer)
PaboTa He BbINONHEHa. 0 6annos

10



PE3YJbTATBI ObYUEHUA 1O JUCHHIUVIHHE/MOAY/IIO, KPUTEPUN OLIEHKHX YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

CooTHeceHHe TUTAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIUHU(H1).

YposHu chpopmupo-
BaHHOCTU KOmne-
TeHuuu(-n)

UTorosoe Konu-
yecTBo 6ann08B
8 100-6annbHoO
cucteme
no pesynbTatam
TeKyLen u npo-
MEeXXYTOYHOMU
aTTecTauum

OueHKa B naTubannb-
Hoii cucteme
no pe3y/nbTaTam TeKy-
weii U NPOMEeXKYTOUHOM
aTrecrauuu

MokasaTtenu ypoBHA chOPMUPOBAHHOCTH

yHUBepcanbHOMU(-bix)
KomneTeHuuu(-i)

obwenpodeccnoHanbHOU(-bix)
KomneTeHuui

npodeccnoHanbHOMU(-bix)
KomneTeHuuu(-i)

OMnK-1
na-onk-1.1
OrMK-3
naornk 3.1

BbICOKMUM

85-100

OTAnYHO

Obyyarowmincs:

— McYepnblBaloLLE W NOTUYECKU
CTPOMHO M3N1araeT y4ebHbI maTe-
puan, yMmeeT CBA3bIBaTb TEOPUIO C
NPaKTUKOM, CNPaB/AETCA C pelue-
HWeMm 3aaa4y NnpodeccnoHanbHoOM
HanpaB/JIeHHOCTM BbICOKOrO YpOB-
HS C/IOXKHOCTW, NPaBu/IbHO oboc-
HOBbIBAET MPUHATbIE PELLEHUSR;

— [aeT pa3BepHyTble, MCYeprnbliBa-
towme, npodeccmoHabHO rpa-
MOTHbI€ OTBETbI Ha BOMPOCHI, B
TOM YKC/e, LONOJHUTENIbHbIE.

NOBbILEHHbIN

65-84

Xopowo

Obyyatowmincs:

— AocTatoyHo noapobHo, rpa-
MOTHO M NO CYLLLECTBY U3/1araeT
N3y4YeHHbIN maTepuan, NpMBoANT
N PacKpbIBaeT B Te3UCHOI dopme
OCHOBHbIE MOHATUS;

— [OMNYCKaeT eANHUYHbIE Herpy-
bble oWwmnbKu;

— J0CTAaTOYHO XOPOLLO OPUEHTU-
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pyeTcs B yuebHOI U npodeccmo-
Ha/IbHOW NUTepaTypeE;

6a308Bbll

41-64

YO0BNETBOPUTENBHO

Obyyarowmincs:

— OEeMOHCTpUpYeT TeopeTuye-
CKMe 3HaHMA OCHOBHOTO y4ebHOoro
maTepuana AMCUMNANHbI B 0bbe-
me, HeobxoAMMOM A5 AaNbHEN-
wero oceoeHua OMOI;

— C HEeTOYHOCTAMM U3NAraeT Xu-
MWYECKUA MeTepuan;

— € 3aTpyAHEHUAMM MULLET XU-
MWYECKUE peakumm,

—  [EeMOHCTpupyeT pparmeHTap-
Hble 3HaHMA OCHOBHOM y4ebHOM
IUTepaTypbl MO AUCUMMNANHE;

— OTBET OTpa)KaeT 3HaHWA Ha
6a30BOM YPOBHE TEOPETMYECKOTO
M NPaKTUYeCcKoro matepuana B
obbeme, HeobxoaMMmoMm ANs
OanbHelwemn yyebbl n npeacTon-
e pabotbl No npodpunto obyye-
HUA.

HU3KUI

HeyaoBneTBopuUTeNbHO

Obyuatowmincs:

—  AeMOHCTpupyert ¢parmeHTapr|e 3HaHUA TEOPETUYECKOIo N NPAKTUYECKOIro matepuana, gonyckaert

rpybblie oLWMBKU NPU €ro N3I0KEHUM Ha 3aHATUAX U B XOA4E NPOMEXKYTOUYHOM aTTecTaumnu;
—  MCNbITbIBAET CePbE3HbIE 3aTPYAHEHUA B NPUMEHEHUN TEOPETUYECKUX MOSIOXKEHWUIM NPU PELIEHUN
NPaKTUYECKUX;

— He cnocobeH 3anucbiBaTb I'IpOCTEﬁLIJME XUMUYECKUNE ypaBHEHNA U ¢OpMy1‘|bl XUMUYECKUX coeguHe-

HWIA;

—  OTBET OTPa)KaeT OTCYTCTBUE 3HaHMI Ha HAa30BOM YPOBHE TEOPETUUYECKOTO 1 NPaKTMYECKOoro matepua-
Na B 06beme, He0b6X0AMMOM ANA AaNibHENLWEN yyebbl.

5. OBPA3OBATEJBHBIE TEXHOJOI'MA
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Peanu3amus mporpaMMsl IIpelyCMaTpUBAET MCIIOIH30BAHUE B MPOIIECCe O0YyUCHUs CICTYIOIINX 00pa30BaTeIbHBIX TEXHOIOTHH:
—npo0JIeMHast JICKITHS;
—TIpOBeJICHHE Ja0OPaTOPHBIX padoT;
— IMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH;
— MCTIOJIb30BAHKE Ha JICKIIMOHHBIX 3aHSATHSIX BUACOMATEPHUATIOB M HATJISIHBIX TOCOOUH;
—CaMOCTOSTEIbHAsL Pad0Ta B CUCTEME KOMITBIOTEPHOTO TECTUPOBAHHS,
—00y4eHHEe B COTPYIHHYECTBE (KOMaH IHas, TPYIIIOBas padoTa);

MMPAKTUYECKASA TIOATI'OTOBKA

[IpakTHyeckas NOArOTOBKA B paMKaX y4eOHON IUCIMILIMHBI peaau3yeTcsl IPpU MPOBeIeHUH Ja00paTOPHBIX padoT, MpeayCMaTpUBAIOIUX y4a-
CTHE 00YyUaIOIIMXCsl B BBEITTOJIHEHUN OT/ACIIBHBIX 2JIEMEHTOB paboT, CBSI3aHHBIX ¢ Oy IymIeil mpo¢ecCHOHaTbHOM AesTeIbHOCTHIO.

[TpoBonsATCS OTAENBbHBIE 3aHATHS JIEKIIMOHHOTO THUIIA, KOTOPBIE MPEyCMaTpUBAIOT Niepeaady yueOHoH nHpopManuu 00ydaroumMcsi, KOTo-
past HeoO0Xo1MMa IS ITOCIIEIYIOIIEr0 BBIITOJIHEHUS IPAaKTUUECKON pabOThI.

OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLHECCA JJIsA JIMI C OTPAHUYEHHBIMHU BO3MOKHOCTAMMUA 3/10POBbSA

[Tpu oOyueHuu JuIl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3[J0OPOBBSI U MHBAIHJIOB HCIONB3YIOTCS MOIXOAbI, CIOCOOCTBYIONINE CO3AaHUI0 Oe30a-
pbepHOI 00pa30BATEIBHON CPENIbl: TEXHOJIOTUHU U] PEepeHITNAIUN U UHIUBUYAIBHOTO 00YUYEHUs, MPUMEHEHHE COOTBETCTBYIOIIUX METOAMK 10 padboTe
C MHBAJIUIAMH, UCTIOIB30BAaHUE CPEJACTB AUCTAHIIMOHHOTO OOIIEHUS, MPOBEACHUE NOMOTHUTEIbHBIX WUHIUBUIYATbHBIX KOHCYJbTAIMA MO M3y4aeMbIM
TEOPETUYECKUM BOMPOCAM U PAKTHUYECKUM 3aHITHSAM, OKa3aHUE TOMOIIM MPHU MOATOTOBKE K MPOMEKYTOYHOM aTTECTALINH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tadanuna 7
HaumenoBanme y4eOHBIX ayauropuii (1adoparto- | OCHAIIEHHOCTH y4eOHBIX AyAMTOPHI W MO-
pHii) ¥ MOMeIeHMii ISl CAMOCTOSITEJILHOW Pa6oThl | MeleHuil AJIsl CAMOCTOSITETbHOI PaGoThI
Aynuropus Ne2408 nns mpoBeneHus 3aHatuil | KommuiekT yueOHON meOenu, 10CKa Meo-
JIEKIIMOHHOTO M CEMMHApPCKOI'0 TUMA, TPYIOBBIX | Basg, TEXHUYECKHE CpeJICTBa OOydeHus,
U UHIUBUAYAIbHBIX KOHCYJNbTALUH, TEKYILIEro | Cay’Kaliue [js MpencTaBiIeHHs ydeOHOU
KOHTPOJISL U IPOMEKYTOYHOU aTTeCTalluu uHbopManMu ayauTopuu: sKpaH. Habopsr
Anpec: 119071, r. MockBa, Mansiii Kanykckuii | TéMOHCTPAIIMOHHOTO  00OPYJOBaHMSI U
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nepeyJsiok, oM 2, ctpoeHue 1

y4e0HO-HATISIHBIX OCOOMH, obecnedn-
BAIOIIMX TEMaTHYECKHE WILIIOCTPALIUH,
COOTBETCTBYIOIIME pabodeil mporpamme
JUCIUILIAHBL.

Aynutopust Ne2311 - BecoBast Juisi IPOBEACHUS
3aHATUA CEMHHAPCKOTO THUIA, TPYNIOBBIX U HH-
JTUBUIYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOH-
TPOJISl M MPOMEKYTOYHOU aTTeCcTalluu

Anpec: 119071, r. MockBa, Mansiii Kamysxckuii
MepeysIoK, oM 2, ctpoeHue |

Kommiext yueOHOI Mebenu; criernuanu3u-
poBaHHOE 000pY/IOBAHKE: BECHI HA CTOJAX,
TUTpATOp, Kojaockon, PH-meTpos! nopra-
TUBHbIE, JIaTYUKU OObeMa rasza, MHUKpO-
JIEKTPObl, HMOHOMETD.

[TomemeHust ISl CaMOCTOSTEIIEHON paboTHI: ay/.
Nel154, 1155, 1156

Anpec: 119071, r. Mocksa, yn. Manas Kamyx-
ckas, 1.1, ctp.3

Kommext yueGHOU Mebenn,
KOMITBIOTEPHI, MTOJKIIOYCHHBIE K ceTd VH-
TEpHET (C JOCTYIOM K DJIEKTPOHHON OHO-
JHOTEYHOH cucTeMe YHHUBEPCUTETA).
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7. YY4EBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOU JUCIHUILINHBI

7.1 ocHOBHAas1 yueOHas uTeparypa (mevyaTHble U 3JIeKTPOHHbIE U3IaHUA)

Ne n/mm ABTOpBI Ha3panue UsparesnncTBo T'on Bun u3nanus Anpec caiita 9bC nin Koa-Bo
H3JAHUA (yueOHHK, yueOHOE APYIoro 31eKTPOHHOIO 3K3. B
nocooue, MeTogu4ECKOE pecypca ondauo-
nocodue, MeToAM4ecKHe | (3amoJHIETCS TOJIBKO IS Teke
YKa3aHMS, MOHOTpPadusl, | 3JIEKTPOHHbIX U3IAHMIA)
KYpC JeKIuii ...)
1 I'muuka H.JL. Oo6mas xumus M. : Knopyc 2012 YuebHuk 88
2 ITasaos H.H. OO0mast U HeopraHu4eckass XUMHs M. : Ipoda 2011 Y4eOHHK 200
Ne n/mm ABTOPBI Ha3Banue N3nareancTBoO T'on Bua nznanus Anpec caiita 9bC nin Kon-Bo
u3ganus | (YueOHHK, yuebHoe nocobue, APYIroro 31eKTPOHHOIO 3K3. B
MeTon4ecKoe nocodue, pecypea GubIHO-
METOAUYECKUE YKAZAHUHA,
Monorpadus, kype rekuuii ...) | (ZANOTHAEMCA MONLKO O1A TeKe
WIEKMPOHHBIX U30AHUIL)
1 I'muuaka H.JIL O011as xumus M. : Kuopyc 2012 Y4eOHuK 88
2 ITaBnos H.H. 06Lwan U HeopraHMYecKasa Xummsa M. : Opoda 2011 y4eOHUK 200
7.2 nonoTHUTEIbHAs y4eOHas JuTepaTypa (me4aTHble U 3JIEKTPOHHbIE U31aHUS)
Ne n/mm ABTOpBI Ha3Banue H3parenscTBO Ton Bun uznanus Anpec caiita 9BC nin Koa-Bo
u3ganus | (y4eOHuK, yueGHoe nmocodue, APYroro 31eKTPOHHOI0 3K3. B
MeToAnYecKoe nocooue, pecypca GubGIHO-
METOAUYEeCKHE YKA3aHHUH,
Monorpadus, kype aeiuuii ...) | (GANOTHAETCS TONBKO LISt Teke
JIEKTPOHHBIX M31aHMIi)
1 [Ton pen. [1anosa H.H| [Ipaktukym mo o0rieit u M.:[Ipoha 2002 VYyueOHOE mocodue 800
HEOPraHWYEeCKOM XUMHUU
2 I'muuka H.JL COOpHHUK 33724 U YIpaKHEHUI TI0 M.:KHopyc 2012 VYuebHoe nocobue 100
o01et xuMun
3 ITon pen. [aBnosa H.H| CoopHUK 33134 1 yrIpasKHEHHH 110 M.: dpoda 2005 YyeOHOE mocodue 1050

oOmiell 1 HeOpraHW4YEeCKOW XUMHUH




7.3 Meroanueckue marepuainsl aBTopoB PI'Y um. A.H.Kocbirnna

4 Borganos H.B. Kiaccel HeopraHuueckux M.: MUl MT'YAT 2011 | MeTtoauuyeckune ykasaHus | http://znanium.com/catal
COeIMHEHUI og/author/187cfdb4-
6b4c-11e5-9¢e14-
90bl1c31dedc
5 | Cocr. bornanos H. | JJaboparopHbie paboThI 110 M. : PUO MI'VAT, | 2013 Metoanueckoe http://znanium.com/cat
B., [Tmzenkun U. I1., | kypcy «Xumus» [DneKTpoHHBIH nocobue alog.php?item=author
Temsixos E. 1., pecypc] : &code=154396
Apytnu A. 11
6 ITnarosa T.E. Oo61as xumus. Yacts 1. M..MI'VIAT 2015 Meroauueckoe http://znanium.com/cat
KoHcriekt nexiuit nocooue alog/author/b80356¢cc-
6b4b-11e5-9¢14-
90bl1c31dedc

7.4 UndopMmannoHHoe odecniedenne yuedOHOro nmpoiecca
7.4.1. Pecypchl 3JeKTPOHHON OMOITHMOTEKH
VKa3bIBaIOTCS UCIOJIB3yEMbIC PECYpChI AIEKTPOHHOM OMOIMOTEKH U3 YKCIIA HUKE [IEPEUHCIICHHBIX.
e DBC Znanium.comy» Hay4YHO-u31aTeIbcKoro nenTpa « Muppa-M» http://znanium.com/ (yueOHuku u ydeOHbIe mocobus, MOHOTpaduH,
COOpPHHUKH HAyYHBIX TPYIOB, HAYYHAs IEPHOIUKA, TPOPHUIBHBIC KYPHAJIBI, CIIPABOYHUKH, SHIIUKIIOTICINN );
daexrponnbie m3nanus «PI'Y um. A.H. Kocbirnna» na miargopme IBC «Znanium.com» http://znanium.com/ (3;meKTpoHHBIE pecypChl:
MoHorpaduu, yuedHble TocoOus, yueOHO-METOUUECKMMH MaTepHallbl, BHITYIIEHHBIMU B Y HUBepcuTeTe 3a nocieanue 10 ner);

9.4.3 JIutieH3MOHHOE TTPOrpaMMHOE 00ECTIeYeHUE YCTAHABJIMBAETCS EHTPAIU30BAHO

JUCT YYETA OBHOBJEHUH PABOYEM ITIPOTPAMMbBI YYEBHOM JUCHUIIIUHBI/MOIYJIA

B pabouyto nmporpamMmmy yueOHOM TUCIMIUIMHBI/MOTYJIS BHECEHBI M3MEHEHUS/OOHOBJICHHSI M YTBEPKICHBI Ha 3acelaHnu Kadephl:

Ne nn | rog o6bHOBNE- XapaKtep uameHeHuii/obHoBNAEHWI HOMep NPOTOKONA
Hua PN C YKasaHuem pasgena M paTta 3aceAaHunA
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