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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJa1bTATOB 00y4YeHHs MO IUCHUILIHHE,
COOTHECEHHBIX C IJIAHUPYeMbIMH pe3yJjbTaTamu ocBoenusi OIIOII

Kox Kon HaumenoBanue Pe3ynbrarel oOyueHus,
KOMIIE HaumenoBanue WHJUKaTOpa HMHIUKaTOpa COOTHECEHHBIE C
TeHIHH KOMIIETEHIIUH JOCTH>KECHUS JIOCTH>KECHUS WHJMKaTOpaMu

KOMIICTCHIINH KOMITETCHIIH JOCTHKEHHS] KOMIIETEHITUN
Cnocoben Ha ypoBHe 3Hanwmii:
M3y4arh, - 3Haer OCHOBBI
AHAJIN3UPOBATh, CTPOEHUS aToma,
UCII0JIb30BaTh MOHUMAET B3aUMOCBS3b
MEXaHU3MBbI MIOJIOKEHUSI DJIEMEHTOB
XUMUYECKHUX B MEePUOIUYECKON
peakuuii, cucreme c ux
MPOUCXOSIINX B XUMHUYECKUMHU
Hcnons3yet 3Hanus o .
TEXHOJIOTHYECKUX CTPOCHHI BEIECTBA CBOMCTBaMHU ux
npoueccax u P . COCIMHEHUH,
MIPUPOJIE XUMUYECKOMN
OKpY’KaroIleM CBS3H SIS OPUEHTHPYETCSI B THUIAX
MHPE 51 CBOMCTBax
pe, NIOIIK-1.1 | xapakTepucTuKu N
OCHOBBIBAsSICh Ha XUMUYECKUX CBA3EH.
SHAHISX O Pa3IUYHbIX KJIACCOB Ha ..
YPOBHE YMEHUM:
XUMHUYECKUX
CTPOCHUHU O —— -Ymeer cBOOOIHO
BEIIECTBA, CBOIHCTE 10JIb30BATHCS
pupoje NEePUOINYECKON
XUMHUYECKOU CHUCTEMOMU J.N.
CBSI3U U Menneneena u
CBOMCTBAxX CIIPaBOYHBIMU
Ppa3IUYHBIX TabnuIaMu Il OLIEHKH
KJIaCCOB u NpeaACKa3aHus
OIIK-1 | XUMHYECKHUX XAMHYECKHX  CBOWCTB
DIIEMEHTOB, BELIECTB
COECIMHEHUH, Ha ypoBHe 3HaHuii:
BEILECTB U - 3Haer OCHOBHbIE
MaTepuasoB MOHATUS ~ XUMHYECKOU
AHanmu3upyeT u TEPMOJIMHAMHUKH u
WCIIONb3YET KUHETHKHU
MEXaHU3MBI BH HUI:
EXaHU3 Ha yposae yme
XUMHUYECKUX PEaKIUi - Ymeer YIPAaBIIATH
TUTs1 OOBSICHEHUS XUMUYECKUMHU
NAOIIK-1.3
TEXHOJIOTHUECKHUX IpoLeccaMu € LIEJIBI0
MIPOLIECCOB U ONTUMHU3AIMK  BBIXOJa
IIPOLIECCOB, MPOJIYKTa
MPOUCXOISIINX B - ¥Ymeer pabotate co
OKpY’KaroIlleM MUpe CITPaBOYHBIMU
Ta0IUIaMu u
MIPOBOJIUTH
MPaKTUYECKHE PACUEThl
HNHutepnperupyer Ha ypoBHe 3HaHuii:
CTPOECHUE BEIIECTBA HA | - 3HAET CBONCTBA
NJOIIK-1.4 | ocHOoBaHUU (U3UKO- BEIIECTB M MaTepHaJIOB

XUMHNYECKUX
IIPUHIOWUIIOB U

B 3aBHCUMOCTH OT HX
XUMHYCCKOI'0 CTPOCHU A

4




3aKOHOMEPHOCTEM

Ha ypoBHe ymeHuii:

- Ymeer IIPUMEHSATH
3HaHUSA CBOMCTB
BEIIIECTB U MaTepHUasOB,
MOJIb30BATHCS
CIIPaBOYHOM
JUTEPaTypoit

OcyiecTBisieT
IKCIIEPUMEHTAIbHBIC
WCCIICIOBAHUS H
UCTIBITAHUS IO
3aJIaHHO METOJIMKE,
oOpabaThIBacT u
UHTEPIPETUPYET
MOJTyYCHHBIC IKCIIEPH-

Ha ypoBHe 3HaHuii:

- 3Haer 00BsCHEHHE
OKCIIEPUMEHTA C TOYKH
3pEHHS] XUMHUH, MOXKET
NPUBECTH  XUMHUYECKHE
yYpaBHEHUs, pacyeTbl |
00BACHUTH
[OCJIEIOBATEIbHOCTD

NJOIIK-5.1 | MeHTalbHbIE TaHHbIE ONEpaLMi U YCIOBUS UX
POBEJCHUS
Ha ypoBHe ymeHnii:
Cnocoben
OCVILECTRISTE - YMeeT OCyIIEeCTBISTh
3KZlIII;pHMeHTaan IKCIIEPUMECHTAIILHBIC
UCCIIEJIOBAHUS
bI€ UCCIIENOBAHUS . ’
o0pabaTsIBaTh u
U UCTIBITAHUS 110
S OOBSCHATH TOJIyUYCHHBIE
JTAaHHBIC
METOJIUKE, =
POBOMHTE [IpoBoaut Ha ypoBHe 3Hanui:
OI1K-5 S ——— HaOJIIO ICHHS u | -3Haer OCHOBHEIE
M3MEpEHHSI C u3MepeHuss ¢ yderom | PaBHia vpa60TH B
. XUMHUYECKON
y4ETOM TpeOOBaHUI  TEXHUKHU .
. naboparopuu, CBOICTBa
TpeboBaHHii 0€30MacHOCTH, B TOM ’
’ BEIIECTB W  MpaBHJA
TCXHUKH 4Mcie TpU paboTe ¢ | poxapHoit
0€30I1aCHOCTH,
000py/1I0BaHUEM 1 | 6e30macHOCTH
o0OpabaTsIBaTh U .
HHTEpIIPETHPO- XUMHYECKUMHU Ha ypoBHe ymenwmii:
BAT SKCTIEPHMEH- BELIECTBAMU - Ymeer IIPaBUIIBHO
I — NJOIIK-5.2 OpraHu3oBaTh pabouee
MecTO, BJIaJICET
OCHOBHBIMH  [IpHEMaMHU
oOpareHus c
XUMHYECKON TOCynoi |
obopymoBaHuEM
- Ymeer OKa3bIBaTh

MEPBYI0  MEIUITMHCKYIO
NOMOILb ¥ TPaBUIBHO
JIENCTBOBATE B
SKCTPEMAIIbHBIX
CITy4asx

2. O0beM u MecTO AUCHUILIMHBI B cTpyKType OIIOII

Huctunmuuaa b1.6.6 Xumus o6mas u Heopranuwveckas oTHocHTcs K 06azoBoi wactu OIIOII,
uzydaercs B 1 cemectpe 1 kypca, o0Imias TpyJO€MKOCTh TUCIUIUIMHBI — 216 daca/ 6 3a4€THBIX €IUHHUII

(3.e.).



3. Conep:kaHue M CTPYKTYPa AMCUUIIMHBI

3.1 CtpykTypa TUCHUILITUHBI

OO0OBeM AUCIHUILIMHEIL, Yac.

KoHnrakTHas
pabota dopma Tekyuiero
o0yJaromuxcs ¢ KOHTPOJIS
Ne n/nt HaumeHoBaHue pazaenos, TeM Beero | TPCTIOAABATENEM | yCIIeBaeMOCTH *,
10 BUIAM MIPOMEKYTOUYHOU
y4eOHBIX aTTecTalluu
3aHATHI
J | 13| 113
Ounas popma obyuenus
Cemecmp Ne |
Pasnen 1 | BBenenue 6 4 2 CC3
Tema 1.1 | Ilpeamer, 3a1aun u MeTO/IbI OOILIEH
U HEOPraHUYECKOH XUMHHU, €€ MECTO 2 2
B CUCTEME €CTECTBEHHBIX HAYK
Tema 1.2 | OcHOBHBIC 3aKOHBI, ITOJIOKEHHS U
noustus. Homenknarypa 4 4 CC3
HEOPraHMYECKUX BEIIECTB
Paznen 2 | Crtpoenue BemecTa 20 4 8 8 CC3, T
Tema 2.1 | KBanToBas Teopust CTpo€HUS aTOMa.
[Tepnonnueckuii 3akon [[.1. 10 2 4 4 CC3 T
Meneneena
Tema 2.2 | Teopust XUMHUYECKON CBSI3U 10 2 4 4 CC3
Pazgen 3 | OcHOBHBIE 3aKOHOMEPHOCTH § 20 4 3 3 CC3, T
IPOTEKAaHUsI XMMUUYECKUX peakIui
Tema 3.1 | DHepreruka u HarpaBieHye 10 5 4 4 cC3
XUMHUYECKHX peaKkIuii
Tema 3.2 | YdeHue o CKOPOCTAX U MEXaHU3MAX T**
peakuuii. XMMHUYECKOE PAaBHOBECHE 10 2 4 4 CC3
U €r0 CMELEHUE
Paznen4 | Yuenue o pactBopax 34 6 16 12 | CC3, OII3,KP, T
Tema 4.1 | PacTBOpBI M UX CBOICTBA.
KoHnuenTpanuu pacTBopos. 10 2 4 4 OII3, KP
PacTBOpBI 251€KTPOIUTOB
Tema 4.2 | Xumnuueckoe paBHOBECHE B
pacTBOpax CladbIX IEKTPOIUTOB. 10 2 4 4 CC3 Tk
Bonopoansiil mokasarenb
Tema 4.3 | IloBenenue coneli B BOAHBIX
pacTBopax (THAPOIH3).
[TporonuTnyeckas Teopus. 14 5 2 4 cC3
I'ereporennsle paBHOBECHUS B
pactBopax. IIponsBenenue
pacTBOPUMOCTHU
Pasnen 5 | OxucnureiabHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN 16 4 4 8 CC3,KP
(OBP)
Tema 5.1 | OBP u ux tunsl. YpaBHuBanue 9 > 3 4 cC3 Kp*
OBP HOHHO-3IEKTPOHHBIM METOJOM




O6beM AUCHMILTUHBL, Yac.
KonrakTHas
pabota dopma TeKyuiero
o0yJaromuxcs ¢ KOHTPOJIS
Ne n/mn HaumeHnoBanue pa3zienos, TeM Beero | TPCTOAABATENEM | -y ycreBaeMocTu ™,
10 BUIAM MIPOMEKYTOUYHOU
y4eOHBIX aTTecTaluu
3aHITUN
J. | J3 | II3
(MeTo moJtypeaxiuii)
Tema 5.2 | BoccTaHoBUTENBLHBIE HOTEHIINAIEI U
HanpasseHue OBP B BoiHbIX 7 2 1 4 CC3
pacTBopax
Pa3znen 6 | XuMHs KOMIUIEKCHBIX COSIUHEHNN 10 2 4 4 CC3, KP
Tema 6.1 | XuUMHSI KOMIUIEKCHBIX COSIUHEHUN 10 2 4 4 CC3, KP
Pasgen 7 | Xumus 3JIeMEHTOB 74 14 | 24 36 CC3,0I13, T
Tema 7.1 | Xumus p-anementoB. O01mas
XapaKTEPUCTUKA HEMETAIIOB. 10 2 4 4 CC3,
oI13
["anmorensl
Tema 7.2 | Dnements! VIA rpymisl CC3, T**
10 2 4 3
(XaJIbKOTEHBI) OI13
Tema 7.3 | Dnementsl VA rpynisl 10 1 4 3 CC3
Tema 7.4 | ODnementsl IVA u IIIA rpynn 10 1 4 4 CC3
Tema 7.5 | Xumus s- u d-amementoB. OOrmast 6 1 1 5 cC3
XapaKTePUCTHKA METAJIOB
Tema 7.6 | Dnements! VII b rpynmns! 6 2 2 4 CC3
Tema 7.7 | Dnements! VIII b rpynmst 6 1 1 4 CC3 T**
Tema 7.8 | OnemenTtsl VI b rpynnsl 6 2 2 4 CC3
Tema 7.9 | Dnements! | b rpynmbt 6 1 1 4 CC3
Tema 7.10 | Dnements! 11 b rpynms! 4 1 1 4 CC3
[IpomexyTouHas aTTecTanus 36 DK3aMeH
Bcero: 216 34 | 68 78

Ipumeuanue: * — gopmvl mexyweeco Kommpoas ycnesaemocmu. mecmupoganue (T), KOHMPONbHAS
paboma (KP), omuem no unousudyanvhvim npaxkmuueckum 3aoanusm (OII3), cobecedosanue no
cumyayuouuvim 3aoavam (CC3).

** — codeparcum 6onpocvl N0 OAHHLIM MeMAM, NPOBOOUMCSL NO U3YYEHUU NOCTeOHel

3.2. ConeprkaHue TUCHUTLINHBI
Pa3znen 1. Beenenue.
Tema 1.1 [Ipeamer, 3agaun 1 METOABI OOIIEH U HEOPraHUUYECKOW XUMUH.
Tema 1.2. OcHOBHBIE 3aKOHEI, ITOJIOKSHHUS M TIOHSATHS XHUMHI.
Paznen 2. Ctpoenue BemecTna.
Tema 2.1. Crpoenue BemectBa. KBaHTOBas Teopusi cTpoeHust atoma. llepmoamveckuit 3akon JI[.U.
MenpneneeBa. KBaHTOBO-MexaHMYecKass MOJENb CTPOCHHMS aroMa. OJIEKTPOHHBIE W 3JIEKTPOHO-
CTPYKTYpHBIE (POPMYJIBI aTOMOB.
Tema 2.2. Teopust XuMHUYECKOH CBS3H.
Pa3nen 3. OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEAKIUM.
Tema 3.1. DHepreTuka u HalpaBICHUE XUMUYECKUX PEAKLIHI.
Tema 3.2. YueHune 0 CKOPOCTIX U MEXaHU3MaX XUMUYECKUX PEaKLIAN.
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Paznen 4. Yuenue o pactBopax.

Tema 4.1. PactBopsl u ux cpoiictBa. KoHieHTpanuu pactBopoB. PacTBopel anekrtposnuToB. PactBop,
PacTBOPUTEIIb, PACTBOPEHHOE BEILIECTBO.

Tema 4.2. XuMmuueckoe paBHOBECHE B PACTBOpAX CIA0OBIX 3JIEKTPOIUTOB. BOAOPOAHBIN MOKa3aTels.
Nonusanus Boxasl. oHHOE ITpou3BeneHUe BOAbL. BomopoaHblil nokasarens. pH pacTBOPOB CHUIIBHBIX U
CJ1a0bIX KUCIOT U OCHOBAHHM.

Tewma 4.3. IloBenenue coseit B BOAHBIX PacTBOpax (THIAPOIIU3).

Pazgen 5. OxucnurensHO-BOoccTaHOBUTENBHBIE peakiuu (OBP).

Tema 5.1. OxucnurenbHO-BOoccTaHOBUTENbHBIE peakiiuu (OBP) u ux Tumsr.

Tema 5.2. BoccraHoBuTeNnbHbBIE NOTEHIMANIBI U HanlpaBiieHne OBP B BoAHBIX pacTBOpax.

Pazgen 6. Xumusi KOMILIEKCHBIX COCTMHEHUM.

Tema 6.1. Xumusi KOMIUIEKCHBIX COSIMHEHHIA.

Paszpgen 7. Xumus 31eMeHTOB.

Tema 7.1. Xumus p-anementoB. OO011ast XxapakTepUCTHUKA HEMETAIUIOB. [ aJoreHsbl.

Tema 7.2. Onementsl VIA rpynmnsl (XaabKOTEHBI).

Tema 7.3. Dnementsl VA rpynnsl. O011as XapakTepUCTUKA 3JIEMEHTOB VA TPYIIIIbIL.

Tema 7.4. Onementsl IVA u IIIA rpymm.

Tema 7.5. Xumus s- u d-37€MEHTOB.

Tema 7.6. Onementst VII b rpynmsbl.

Tema 7.7. Onements! VIII b rpynmsl.

Tema 7.8. Onements! VI b rpynmst.

Tema 7.9. Onements! I b rpynmnel. O6mas xapakrepuctuka [ b rpynmsr.

Tema 7.10. Onementsl II b rpynner.

4. DoHJ OLIEHOYHBIX CpeacTB MO AMCHUIIJINHE

4.1.®opmbl U MaTepralIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzaruu Auciuruimabl O0IIas 1 HEOpraHUYecKasi XMMUS UCTIOJIb3YIOTCS CIIEIYIOIINE
(OpMBI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 00YyJaroIMXCsl: TECTUPOBAHUE, KOHTPOJIbHAS padoTa, OTYET
110 UHIUBUYaIbHBIM IPAKTUUECKUM 3a/laHUsIM, COOECEeI0BaHUE 110 CUTYAllMOHHBIM 3ajjauaM.

4.1.2. OueHouHbIE CPEACTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH.

Tecr.

ITpumep muia TectupoBanus 1o temam «KBaHTOBas Teopus crpoeHus aroma. [lepnonnuecknii 3axon [[.1.
MenneneeBa.» u «Teopust XMUMUYECKOU CBA3M:

Bapunant Nel

1. DnexTpoH 3aceisieT TPeTHl KBAaHTOBBIN CIIOM, €ro aToMHasi opOUTalb UMEET FaHTeNeBUIHYI0 (popMmy.
3Ha4YeHMS TJIABHOTO U OpOUTAIBHOTO KB. uncen: a)n=31=0 6)n=31=1 B)n=31=2 1)n=31=3

2. Kako#i ypoBeHb U MMOypOBEHB 3aCEIITIOTCS MIEKTPOHAMH Beien 3a 6s? a) 4f 6) 5d B) 6p r) 5

3. Ykaxurte rpynmny HOHOB, KOTOPOH NPUHAIICKUT HUKENPUBENEHHAs SJEKTPOHHAS KOHQUTyparus:
1s%25%2p®3s%3p° a)CI""Ca” Mn™  6)ClI'Ca”Mn"" B)CI"'Ca”Mn" r1)CI'Ca™Mn™
4.0npenenuTe MECTONOJIOKEHHE SIIEMEHTA B IEPUOAMUYECKON CHCTEME 110 KOH(UTYpAIlUH €r0 BaJIEHTHBIX
3neKkTpoHoB: 3d’ 4s%a) 4 nepuos, 2 rpynma, riaBHas noarpynmna  0) 4 mepuop, 7 rpymmna, ri1. HoArpymnmna
B) 4 nmepuoy, 7 rpymnmna, modoyHas NoArpymnna r) 7 nepuoi, 4 rpymnmna, modoyHas moArpyImna

5. Kakoli mopsIKoBbIif HOMEp UMEET 3JIeMEHT, 3aBepiiatoimuii 7 nepuon? a) 1156) 116 B) 117 1) 118



6. B Kakux CTEMeHsX OKHCICHHsI HamOoJiee MPOSBISETCS CXOACTBO JJIEMEHTOB TJIABHOW M TOOOYHOMU

MOATPYII 7 TPYNIbI? a) BO BCEX 0) B HU3MICH B) B HYJIEBOM  T') B BbICHICH
7. CKOJIBKO MOJIEKYJI B HUKEMPUBEIAEHHOM PsIy COAEpKaT TOJbKO KoBajieHTHbIE cBs3u: Ca(OH),, O,,
H2C03 . Nazo, SOz, NH4NO3, HQOQ? a) 3 6) 5 B) 6 I‘) 4

8. C xakoil uvactuumed moisiekyna NH; moxer o0pa3oBaTh JONOJHHUTENBHBIE CBS3UM IO JOHOPHO-
aKuenTopHoMy Mexanuzmy? a) H' 0) CH4 B) H r) Cl,

9. CxonbKo o- 1 m-cBsa3el B mosiekysie aneruinena C;H,? a)5u0 6)3u2 B)4ml r1)2u3

10. Atom cepbl B MoJiekysie SO, HaxoauTcs B sz-FI/I6pI/II[I/ISaHI/II/I, npu4éM B THOpUAM3AIIUNA TPUHUMAET
ydacTue oJHa HerojenEHHas 3JeKkTpoHHas napa. Kakyio hopmy nmeer Mmonekysna?

a) TpeyroipHast  0) IMHEHHas B) TETpadApUYecKas T) yriioBas

KonrponsHas pabora.

[Tpumep OGmiteTa KOHTPOJIbHOM paboThl Mo Teme «PacTBophl M UX cBoiicTBa. KoHIIEHTpau pacTBOpPOB.
PacTBOpBI 371€KTPOIUTOBY:

BapuanT 1

1. Paccunrare Maccy kpuctamoruapata Na;S;03:5H,0 u 006EM BoIbI, HEOOXOUMBIE IS
npurotosneHus 250 min 9% -ro pactBopa (p = 1,07 r/mi)

2. Kak mpurorouts 1 1 pactBopa KBrOs; ¢ C; = 0,1 Moub/1, KOTOpBI OyAEeT HCIOIB30BATHCS IS
MIPOBE/ICHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIBHON peakiyu ¢ o0pazoBanueM Br,? Paccunrtars 00BEM 3TOTO
pactBopa, HeoOxoauMebIi 1 mpurotoBienus 100 mi pactopa ¢ Cr= 0,05 Moib/m.

WuauBryabHOE TPAKTUYECKOE 3a/IaHUE.

[Tpumep U1 MHAWBUAYAIBHOTO MTPAKTHYECKOTO 33/ 1aHUS:

[TpakTuueckoe 3aganuie Ne 1 Mo MpUTrOTOBIEHUIO PACTBOPOB.

1. ITpurotoButs 100r pactBopa ¢ maccoBoit Aojeit Cr(NOs); 2%. Ucxoanas cons Cr(NO3); 9H,0.

2. 3MepuTh TNIOTHOCTH MPUTOTOBICHHOTO PacTBOPA.

3. PaccunTtars MOJIIPHYIO KOHIIGHTPAIIHIO 3TOTO PACTBOPA.

4. Kakoit 00beM HCXOJHOTO pacTBOpa HEOOXOAUMO B3ATH A TpuroToBieHuss S0 My pacTtBopa ¢
MossipHor kKoHueHTparuei 0,05 monb/n? [IpurotoBuTh pa3zBeneHue.

CuryannoHHas 3aaaya.

3anava 1. Kak cinenyer oAHOBpEMEHHO U3MEHUTH TEMIIEpaTypy U AaBlIeHHE B 00paTUMON peakinu
2NOs(r) <>N2Oy(ry (AH mpsamoii peakyun —57,4 xJ1x),
Gypas Gecusetnas

9TOOBI ra30Basi CMECh 00CCIIBETHIACH?

a) p YBEIMYUTh, T YMEHBIINUTS; 0) pu T yBenHUuUTH;

B) p u T yMeHBIINTS; ) p YMEHBIINUTh, T YBETHUUTS.

3amaua 2. PactBOp, coaepkammii cMech coieil cynbdaroB amomuuHus u xpoma (III), obpaboramu
M30BITKOM LIENIOYH, a 3aTeM NpopMIbTpoBaIU. ['71e Oy1yT HAaXOAUTHCS COSIMHEHHS ATFOMUHUSA U Xpoma?
a) o6a — Ha punpTpe;  0) adrOMUHUMN — Ha QUIBTPE, XPOM — B pUIBTpaTE;

B) 00a — B puibTpaTe; T) XpOM — Ha QUIbTpE, aTIOMUHUHN — B QUiIbTpaTe.

3agava 3. V3 HUKENpUBEAEHHBIX MOJIEKYJI U HOHOB: Zn2+, K", CI', NH; - cocTaBuTh KOOPJWHALIMOHHBIE
(GbopMyIibl KOMIUIEKCHBIX COEAMHEHWH KaTHOHHOTO, aHMOHHOTO U JJEeKTpoHeHTpanbHOro tuma (5
COCMHEHMI).



3agava 4. YCTaHOBUTE COOTBETCTBUE KOHLIEHTPAIIMU PAaCTBOpa U BeIMUUHBI pH.

1.0,2M HCIO (K; = 5-10®);  2.0,05M Ca(OH),; 3. 0,01M H3POy (Ky' = 107); 4. 0,IMHNO;
a) 1. 0) 4; B) 13; r)2

4.1.3. Illxana oneHUBaHUA JJIs1 TEKYIIErO KOHTPOJIS

Tecr.

87-100 npo1eHTOB MpaBUIIbHBIX OTBETOB — OTJIMYHO;

73-86 MPOLIEHTOB IPABWIBHBIX OTBETOB — XOPOILLO

60-72 npoleHTa NpaBUIbHBIX OTBETOB — YAOBJIETBOPUTEIIBHO;

MeHee 60 MpoLEeHTOB IPABUIIBHBIX OTBETOB — HEY/I0BJIETBOPUTEIILHO.

KonrponsHas pabora.

«OTIIMYHOY» — BCE OTBETHI BEPHBI, X0/ PELLIECHUS BEPHBIA;

«XOpomIo» — apudmMeTnueckue OmMUOKHN U HETOYHOCTU B 25-40 mporeHTax 3afaHuii, OCTaJIbHbIE OTBETHI
BEPHBI, XOJ] pEILICHUs BE3/1€ BEPHBIN;

«yJlOBJIETBOPUTEIBHO» - OMMOKK U HeTouHocTH B 40-50 mporeHrax 3afaHuii, HE MEHee IOJOBHUHBI
BEPHBIX OTBETOB, XOJ1 pellieHus! BepeH Ha 50-75 npolueHToB;

«HEY/I0BJIETBOPUTENILHO» — XOJ1 PELICHUS] HEBEPEH B OOJIIIMHCTBE 3a/laHui, BEPHBIX OTBETOB MeHee 50
IIPOLIEHTOB.

WNunuButyanbHOE IPaKTUYECKOE 3a1aHueE.

bonee 50 mpo1ieHTOB 3a1aHMI1 BBIITOJHEHO HA 3aHATHU CAMOCTOSATEIIFHO — 3a4TEHO.

Menee 50 poOIEHTOB BBIITOIHEHO — HE 3aYTEHO

CobecetoBaHu€ N0 CUTYallMOHHBIM 3a/1a4aM.

Jlan BepHBII OTBET (Ha OCHOBAaHHMH NPHBEICHHBIX YPAaBHEHUH PEaKIHii, COCTABICHHBIX ()OPMYJI BEIIECTB
WM TPOJENIaHHBIX pacuyeToB), 0OOCHOBAHHBIM C HCIOJIb30BAHUEM TEOPETHMUECKUX 3HAHMMN; JTHOO OTBET
BEPHBIH IMOJHOCTHIO WA YaCTUYHO, HO UMEIOTCS OIIMOKU B PACCYXKIECHUIX, TEOPETHIECKOE 0OOCHOBAaHHE
HETIOJIHOE — 3aUTEHO

OTBeT NOJIHOCTbIO HEBEPHBIM, MO0 OTBET BEPHBIM YaCTMYHO, HO TEOPETUYECKOEe OOOCHOBaHUE
OTCYTCTBYET MJIM COJIEPKUT IpyOble OMNOKU — HE 3aYTEHO

4.2. ®opMbl 1 MaTepHUallbl IPOMEXYTOUHOM aTTeCTaI|H.

4.2.1. IIpomexxyTouHasi aTTecTalus NpoBOIUTCS B (hopMe IK3aMeHa.

4.2.2. OueHOYHbIE CPeJICTBA I TPOMEKYTOUHOM aTTECTalUH.

[Tpumeps! 3ananuii sK3aMeHanoHHoro 6uiera (50 3aganuii):

1. Yucno atomoB kuciopoja B cynbdare meau (M=160 r/monb) maccoii 16 T paBHO:
a) 3,01-10%; 6) 1,204-10%; B) 2,408:10%; r) 6,02-10%.

2. Cmenienne papHoBecus Bupaso B peakuun  CO + 2H,) <> CH3;0H ) — Q npousoiizer npu:
a) ymeHblueHnu p;  0) ymenbmenuu T;  B) ymensmieanu C(CH;OH); r) ymensiennn C(H,)

3. KoHeuHBIi MPOAYKT B IETIOYKE MpEBpalieHnii —31o:  a) Ag; 6) Ag,0; B) [Ag(NH;),]J(OH); 1) AgNO;

HNO3(K?| NaOH = NH3 C6H1206
Ag X] Xz R3 X4

4.2.3 Illxana oLleHUBAaHUSA
0-29 npaBWIBHBIX OTBETOB — HEY/IOBJIETBOPUTEIIBLHO;
30-36 npaBUIBHBIX OTBETOB — yIOBJIETBOPUTEIIBHO;
37-43 npaBUIBHBIX OTBETOB — XOPOLLIO;
44-50 mpaBWIbHBIX OTBETOB — OTJIUYHO.
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4.3. CoOTBETCTBHE OIEHOYHBIX CPEJICTB MPOMEKYTOUHOW aTTECTAllMU IO MUCIMIUIMHE (POPMUPYEMBIM

KOMIICTCHIIUAM
K on Ko Il HHINKATOpa OLIeHOIIHBIe CpCacCTBa HpOMC)K}’TO‘IHOfI arTecrTanguu
KOMIICTCH JOCTUXCHUA TECT
105058 KOMIICTCHIINU
UJIOIIK-1.2 +
OIIK-1 NJOIIK-1.3 +
UJIOIIK-1.4 +
NIOIIK-5.1 +
OPK-5 NJIOIIK-5.2 +

4.4. Kputepuu OmeHKH cHOPMHUPOBAHHOCTA KOMIIETEHIIMA B paMKaxX MPOMEKYTOYHOH aTTECTALUU IO

JTUCIUTIINHE
Kon
Ko HHHKATOpa CrpyKTypHBI Kputepuu onieHku copMHUpOBAaHHOCTH KOMIIETEHIIUU
KOMIIETEH | JOCTHXKEHMS © SJICMEHTDI
g KOMIeTeHIM | o o He chopmupoBana Cdopmuposana
" CpEICTB
- He 3HaeT ocHOBBI - 3HaeT OCHOBBI CTPOCHMUSI
CTPOEHHUSI aTOMa, aToma, IOHUMAET
TMOHUMAET B3aUMOCBSI3b B3aUMOCBSI3b TIOJIOKEHUS
MOJIOKEHHUS 3JIEMEHTOB B | AJIIEMEHTOB B
MEPUONUECKON CUCTEME | TEPUOJIUYECKON CUCTEME C
C UX XMMUYECKUMH UX XUMHUYECKUMU
CBOWCTBAaMH HX CBOMCTBaMH UX
COE€TUHECHUMH, COE€IUHEHMH,
OPUEHTHUPYETCS B TUNIAX U | OPUEHTUPYETCS B TUIAX U
NAOIIK-1.1 Tecr CBoﬁchBaX XUMHYECKUX CBOfIC;FB&X XUMHYECKUX
CBSI3EH. CBsI3€H.
- He ymeer cBobGoano - YMeeT cB0OOOIHO
MOJI30BaTHCSA MOJIb30BATHCS
MEPUOINYECKON CUCTEMON | MEPUOANYECKON CUCTEMOU
J.1. Menneneena u JI.1. MenneneeBa u
OIK-1 CIPaBOYHBIMU TaOIUIIAMH | CIPABOYHBIMU TaOIHIIAMH
JUTSI OLICHKHU U JUUISL OLICHKHU U
npeAcKa3aHus MpEeACKa3aHUs XUMHUYECKUX
XUMHUYECKUX CBOUCTB CBOICTB BEIIECTB
BEILIECTB
-He 3maer ocHoBHBIE | - 3Haer OCHOBHBIE
MOHATUA  XUMUYECKOW | MOHATHUS XUMUYECKOU
TEPMOIUHAMHUKA U | TEPMOJIWHAMHUKHU u
KUHETUKU KUHETUKU
Ha ypoBHe ymMeHuii: Ha ypoBHe ymenuii:
WIOMK-1.3 Tect -He ymeer ympaBmiate | - YMeer YIPABISTH
XUMHUYECKUMH XUMHAYECKUMH
mpoueccaMd C ILeNbl0 | IpolleccaMu C  LEJIbI0
ONTUMU3AIMK  BBIXOJA | ONTHMH3AIUU BBIXOJIa
MPOJIyKTa MPOJIyKTa
- He ymeer pabotats co - YMmeer paborath co
CIPAaBOYHBIMU TaOIUIIAMH | CIPABOYHBIMHU TaOIHIIAMH
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Y IPOBOJIUTH u MIPOBOJUTD
MPAKTUYECKUE PACYETHI MPAKTUYECKUE PACUETHI
-He 3nHaer cBolictBa | - 3HaeT CBOICTBA
BEILIECTB M MAaTEPUAJIOB B | BEIIECTB U MAaTE€pPUAIOB B
3aBUCUMOCTH  OT  HX | 3aBUCUMOCTH  OT  HX
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHUS
NJO0IIK-1.4 - He ymeer npumeHsTh - Ymeer MIPUMEHSITh
3HAHUSI CBOMCTB BELIECTB 3HaHUS CBOMCTB BEILECTB
U MaTepuaoB, u MaTepuasosB,
M0JIb30BATHCS CIIPABOYHOM | MOJIB30BATHCS
JINTEPATYPOil CIIPABOYHOM JIUTEPATYPO
- He 3naer oObsicHeHue - 3Haer 00BsICHEHHE
9KCIIEPUMEHTA C TOYKU DKCIIEPUMEHTa C TOYKH
3pEHUS] XUMUU, MOXKET 3pEHUs] XUMHH, MOXKET
MIPUBECTH XUMHUYECKHE NPUBECTH  XHUMHUYECKHE
ypaBHEHUS, PaCUEThl U ypaBHEHUS, pPAaCueThl U
OOBSCHHUTH O0OBSICHUTh
VJTOTIK-5.1 TOCIIE/10BATENLHOCTD MOCIEN10BATENBHOCTD
oriepaIuii 1 ycloBus UX omepanuil U yCIOBUS UX
MIPOBEACHUS MIPOBEICHUS
- He ymeer ocymiecTBisTh | - YMeET  OCYIIECTBIATH
AKCIIEPUMEHTAIIbHBIC AKCIIEPUMEHTAIIbHBIE
OIIK-5 UCCIIEIOBAHMSI, UCCIIeIOBaHMs, 00pabaThi-
oOpabaThIBaTh U BaTh u OOBSICHATH
OOBSICHATH MOJTYyYCHHBIC MOJIy4YeHHBIEC JTaHHBIE
-He 3Haer ocHOBHbIE | - 3HAET OCHOBHbIE MpaBUiIA
MpaBmIia paboThI B | pablOTbl B  XHMHYECKOU
XUMHYECKON nmabopaTopud, CBOICTBA
nmabopatopuu, CBOWCTBA | BEIIECTB u npaBuja
BEIIECTB W  TMpaBWUjia | MOKapHOHM 6€30MacHOCTH
MOKapHOU O€30MacHOCTH | - YMeeT MpaBUIILHO
-He ymeer mpaBuiIbHO | OpraHU30BaTh pabouee
OpraHu30BaTh pabouee | mecTo, BIIAJICET
VJTOTIK-5.2 MECTO, BJIAJICET | OCHOBHBIMU npHeMamu
OCHOBHBIMH  TpHEMaMH | OOpalleHHUs C XUMHUYECKOMH
oOpallleHusi ¢ XUMUYECKOM | mocyaoi U 000py10BaHUEM
ocy101 u| - Ymeer OKa3bIBaTh
o0opyoBaHUEM MIEPBYIO MEUIIUHCKYIO
- He ymeer oka3biBaTh MOMOIIb WU MPaBUIBHO
MIEPBYIO0 METUIIMHCKYIO JIeCTBOBATH B
MIOMOIIIb U MPABUIILHO AKCTPEMAJIBHBIX CITydasx
JIECTBOBATE B
SKCTPEMAJIBHBIX CIy4asx

5. Meroauyeckue MaTeprajibl 10 OCBOCHHUIO M CLUIIINHbBI

Meronuueckue MaTepuabl

st obywaromuxcsi mo jaucnumuiiae  b1.b.6

HeopraHuyeckas (TOJHbINA KOMIUIEKT HaXOAUTCs Ha Kadenpe ob1iel 1 OpraHnyecKo XUuMum).

6. YueOHas iuTepaTypa st 00y4aoIuXxcs 1o AUCUMUIIIMHE

6.1. OcHOBHas JUTEpATYDA.
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1. OGmas xumwus:[DnekTpoHHBI pecypc]|: yueonuk / A.B. Xomuumn; mox pen. B.A. Ilomkosa, A.B.
Konnuna. - M I'DOTAP-Menua, 2014. — 400 C. —  Pexum  pgocryna:
http://www.studmedlib.ru/book/ISBN9785970429563.html

2. Xumus: YueOHuK s By30B[OnekTpoHHbld pecypc]/M.H. Cemenos, W.JI. Ilepdunosa— C.-I16.:
Xummzaar, 2017. — 656 c.— Pexxum mpoctyna: http:// www.studmedlib.ru/book/ISBN978593882915.html
3.06mas xumus: yued. mocodue / H.JI. I'muaka — M., Knopyc, 2013. — 746 c.

4. Xumus [DneKTpOHHBIN pecypc|: y4eOHUK JJis BICIIMX Y4eOHbIX 3aBeneHuii / A.A. ['ypoB u ap. — M.
M3patensctBo  MITY  um. H.D. baymana, 2017. - 775 «c¢. — Pexum pocrymna:
http://www.studmedlib.ru/book/ISBN9785703847282.html

6.2. JlononHUTENbHAS IUTEpPATYpa.

1.06mas xumus: [Dnextponssiii pecypc]/ Ilonkos B.A., ITyzakoB C.A. — M.: I DOTAP-Menua, 2010. —
976 c. — Pexxum noctyna: http://www.studmedlib.ru/book/ISBN9785970415702.html

2. Bompocsl u 3amaun no obmeit xumun [DnexTponnsiii pecypc] / CyBopos A.B., Hukonbckuii A.b.-
CIIo.: XUMM3 AT, 2002. — 304 C. — Pexum JOCTYyTIA:
http://www.studmedlib.ru/book/ISBN5938080258.html

3. OOmasa xumus: ydeb. nmocobue s cryaentos By3os / A.B. Cysopos, A.b. Hukonbsckuii - C.-116.,
Xumus, 1995 . — 623 c.

4. Obmas xumusi. buodusmueckas xumusi. XUMusI OMOTCHHBIX DJJIEMEHTOB: YYCOHUK JJISI MEJ. CIIeIl.
By308/}0.A. EpmioB u np.; mox pen. Epmosa. M.: Beicmas mkoina, 1993. —559 c.

5. O6mas u Heopranuueckas xumus: y4e0. s cryaentoB By30B/M.X. Kapanerssan, C.M. [lpakun -
M., Xumus, 1993 r. — 592 c.

6. KoHcranTel Heopranndeckux BemiecTs: crpaB. / P.A. Jlunun, B.A. Monouko, JI.JI. AnapeeBa; mon
pen. P.A. Jlununa -M., [poda, 2006 r.

7. COOpHUK 3a/1a4 U YIPaXHEHU MO 00IIeH M HeOpraHNYeCKON XUMHUU: y4ed. mocoOue sl CTY/IEHTOB
By30B / [Tox pen. H.H. I1aBnoBa - M., Ipocga, 2005

8. Tecthl Mo 00IIEH U HEOPTaHUYECKOW XUMHH ISl CAMOKOHTPOJIS U MOJATOTOBKHU K 3K3aMEHY: IMocoOue
JUIS CTYAEHTOB | Kypca 0O4HOTO0, 3a04HOTO U OYHO-3a04HOro o0ydenust / Muxaitnosckuit A.I'., Kacumosa
H.H., Cypuxosa O.B., ®enoposa U.B. - Ilepms, 2020 r. — 54 c.

9. Tectbl o 0O0mIEH W HEOPraHMYECKOW XWMHUH JJISi CAMOKOHTPOJISI M TMOJITOTOBKH K dK3aMeHy (IUIs

CTyIeHTOB | Kypca): mocobue i CTYAEHTOB | Kypca O4HOrO, 3a04HOTO M OYHO-3a0YHOr0 OO0y4yeHus /
Muxaiinosckuii A.I'., Kacumosa H.H., Cypukosa O.B., ®enoposa I1.B. - Ilepms, 2015 1. — 54 c.

7. MaTepuanbHO-TeXHH4YecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJIOIMH,
NPOrpaMMHOe o0ecneyeHne 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

B mpouecce n3ydeHHs] AUCHUIUIMHBI HCHOJB3YIOTCS: yueOHBbIE ayIUTOPUU JUIsl MPOBEACHUS
3aHATUH JIEKLIMOHHOTO THWIA, 3aHATUH CEMHUHApCKOro THIA, JabOpaTOpHOE U HWHCTPYMEHTAIBHOE
obopynoBaHue s paboThI CTY/ICHTOB.

JlaGoparopusi OCHallleHa BBITSKHBIMU IIKagamMHu, XUMHUYECKOM MOCyAoW, 00OpyIdOBaHHEM U
peakTHBaMu Uil WHAMBHUIYAIbHOH J1abopaTopHOW pabOThl KaKJIOro CTyAEHTa (MPOOUPKH, KOJOBI,
MEpHbIE LWIMHIPBI, IHUIETKH, CTEKJISHHBIE NaJOYKH, BECHI, PAa3HOBEC, DIIEKTPUUYECKUE IUINTKH,
CIMPTOBKH, JIAOOPATOPHBIE IITATUBBI, IITAHTIIACHI C PACTBOPAMHU M KPUCTAJUIMYECKUMHU PEAKTUBAMH).

JUis yTeHus JEeKUUi C Mpe3eHTaluued HUCMHONb3yeTcss MYJIbTUMEAMWHBIA KOMIUIEKC (HOYTOYK,
MIPOEKTOP, 3KpaH); UMEIOTCA HAOOphl TabJIUI] MO BCEM pa3zesiaM TUCIUIUIMHBI, CUTYallMOHHbIE 3aJauu,
TECTOBBIE 3aJJaHUs 110 U3y4aeMbIM TEMAM, JTOCKA.
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http://www.studmedlib.ru/book/ISBN9785970415702.html

AHHOTAIIUS PABOUYEN ITPOT' PAMMBI JIACIUILIAHBI

b1.5.6 Xumus o0miasi 1 Heopraunyeckas

Kon 1 HauMeHOBaHHe HaNpaBJIeHUs OATOTOBKH, npopuis: 18.03.01 Xumuueckas TEXHONOTHSL.
XHUMHUYECKasi TEXHOJIOT U JIEKAPCTBEHHBIX CPEJCTB.

KBamndukamnus (creneHb) BLIMYCKHUKA: OaKagaBp

®opma 00yueHHsI: OUHAS

d®opmupyemMasi KOMIIETECHIUA:

OIIK-1. CnocoOeH wu3yuyaTh, aHAJIM3UPOBATh, WCIOJb30BATH MEXAHU3Mbl XUMHUYECKHX PpEaKLUH,
MPOUCXOASANINX B TEXHOJOTMYECKUX MPOLECCAX M OKPYXKAIOIIEM MHPE, OCHOBBIBAsICh Ha 3HAHUSIX O
CTPOCHUM BEIIECTBA, MPHUPOJE XUMHUYECKON CBS3M U CBOMCTBAX PA3IMYHBIX KJIACCOB XUMHUYECKUX
3JIEMEHTOB, COCIMHEHHU, BELIECTB U MaTEPUAJIOB.

NJOIIK-1.1. Hcnonb3yeTr 3HaHHUS O CTPOCHMM BEIIECTBA, NPHUPOAEC XHUMHUYECKOM CBSI3M IS
XapaKTEPUCTUKU PA3IUYHBIX KJIACCOB XMMUYECKUX COCMHEHUN U UX CBOMCTB.

NJOIIK-1.3. Ananu3upyeT M HCIOJIb3yeT MEXaHU3Mbl XHUMHYECKHX peakuuid [Ais OObsICHEHUS
TEXHOJIOTHYECKUX MPOLECCOB U MPOLECCOB, IPOUCXOASIINX B OKPYKAIOIIEM MHPE.

NJIOIIK-1.4. VHTepnpeTupyeT CTpOEHUE BellecTBa HAa OCHOBAHUU (DU3HKO-XUMUYECKUX MPUHIUIIOB U
3aKOHOMEPHOCTEHN.

OIIK-5. CrnocoOeH OCYHIECTBIATh SKCIICPUMCHTAIBHBIC HWCCIICIOBAHUS ¥ HCIBITAHHUS 10 33aTaHHON
METOAMKE, MPOBOAUTH HAONIOACHUS U HM3MEPEHUS C Yy4yeTOM TpeOOBaHUI TEXHUKU O€30MacHOCTH,
00pabaTeIBaTh U HHTEPIPETHPOBATH IKCIICPUMEHTAILHBIC TaHHBIC.

NIAOIIK-5.1. OcymiecTBisieT SKCIEPUMEHTAIBHBIC UCCIEAOBAHUS U UCIIBITAHUS 110 3aJaHHOU METOHKE,
o0pabaTbIBaeT U UHTEPIIPETUPYET MOJYyUEHHBIE SKCIIEPUMEHTAIIbHBIC ITaHHbIE.
NJOIIK-5.2. TIpoBoauT HaOMIONEHUS U U3MEPEHUs C y4yeToM TpeOOBaHMM TEXHUKM O€30MacHOCTH, B

TOM 4Hce IpH paboTe ¢ 000pyI0OBaHUEM M XUMHUUYECKUMHU BEIIECTBAMH.

O0bem n MecTO JUCHUILVINHBI B cTpyKkType OITOIT

Hucuunnuna b1.b.6 XuMus o6mias u Heopranuueckas oTHocuTcst kK 6a3oBoit uactu OIIOI, u3ydaercs B
1 cemectpe 1 kypca, 0011125t TPYAO0EMKOCTh IUCHUIUIMHBI — 216 yaca / 6 3a4eTHBIX eIuHUI (3. €.).
CoaeprxaHue U CHMIINHBI

Paznen 1. Beenenue. [Ipeamer, 3amauu 1 MeTo/ bl 0OIIEH U HEOPTaHHYECKOW XUMHUH. OCHOBHBIE 3aKOHBI,
MIOJIOXKEHUS U TIOHSITUS XUMHH.

Pa3nen 2. Ctpoenue BemecTsa.

Pa3nen 3. OCHOBHBIE 3aKOHOMEPHOCTH NIPOTEKAHUS XUMUYECKUX PEAKLIU.

Pa3nen 4. Yuenue o pactBopax. PacTBopsl 1 UX CBOICTBa.

Pazgen 5. OxucnurensHo-BOoccTaHOBUTENBHBIE peakiuu (OBP).

Paznen 6. XuMus KOMIIEKCHBIX COEIMHEHNH

Pazpen 7. Xumus s1emMeHTOB.

®opma NPOMeKYTOYHOM aTTECTANMHU — DK3aMEH.
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