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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IUCHUILIHHE,
COOTHECEHHBIX C IJIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust OITOII

Kox Kon HaumenoBanue Pesynbrarel o0ydeHus,
KOMIIE HaumenoBanue MHAMKATOpa HUHIMKATOpa COOTHECEHHBIE C
eI KOMIIETEHLIUH JOCTH>KECHUS JIOCTH>KECHUS WHJIUKAaTOpaMu

KOMIICTCHIINH KOMIICTCHIINH JOCTHKEHHS] KOMIIETEHITUN
Cnocoben Ha ypoBHe 3HaHwMii:
M3y4arh, - 3Haer OCHOBBI
AHAJIN3UPOBATh, CTPOEHUS aToma,
UCII0JIb30BaTh IIOHMMAET B3aUMOCBA3b
MEXaHU3MBbI MIOJIOKEHUSI DJIEMEHTOB
XUMUYECKHUX B HEPUOANYECKON
peakuuii, cucreMe c ux
MPOUCXOASIINX B XUMUYECKUMHU
p Hcnons3yer 3HaHus 0 .
TEXHOJIOTHYECKUX CBOMCTBaMHU ux
CTPOEHHH BEILECTBA, .
nporeccax u . COEIMHEHUH,
MPUPOJIE XUMUYECKON
OKpY’KaroIleM CBS3H SIS OPUEHTHUPYETCSI B THUIAX
MHPE 51 CBOMCTBAxX
pe, NJOIIK-1.1 | xapakTepuCTHKHU N
OCHOBBIBAsSICh Ha XUMUYECKHUX CBSI3EH.
Pa3IUYHbIX KJIACCOB .
3HaHMSIX O Ha ypoBHe ymenmii:
XUMHUYECKUX
CTPOCHUHU . -Ymeer cBO0OOIHO
COCIMHEHUH U UX
BEIIECTBA, CBOIHCTE I10JIb30BaThCS
pupoje NEePUOINYECKON
XUMHYECKON CUCTEMOM JA.N.
CBSI3U U Menneneena u
CBOMCTBAxX CIIPaBOYHBIMU
Ppa3IMYHBIX TabIMLIaMu JUIsl OLIEHKU
KJIaCCOB u MpeACKa3aHus
OIIK-1 | XxuMUYeCKuX XAMHYECKUX  CBOWCTB
DIIEMEHTOB, BELIECTB
COECIMHEHUH, Ha ypoBHe 3HaHuii:
BELIECTB U - 3Haer OCHOBHBIE
MaTepuasoB MNOHATUS ~ XUMHYECKOU
AHanuzupyert u TEPMOIUHAMUKU u
HCIIOJIb3YET KUHETHKHU
MEXAHU3MBI Ha ypoBHe ymeHuii:
XUMHUYECKUX PEaKIUi - Ymeer yIPaBIAThH
VJTOTIK-1.3 U1l 0O BACHEHUS XUMUYECKUMHU
' TEXHOJIOTHYECKHUX IIpoLeccaMu € LIEJIbIO
IIPOLIECCOB U ONTUMU3AIMK  BBIXOJA
IIPOLIECCOB, MPOJIYKTa
MPOUCXOSIINX B - Ymeer pabotatk co
OKpY’KaroIlleM MUpe CIIPaBOYHBIMU
TabIuIaMu u
MIPOBOJIUTH
MPAKTUYECKUE PACUETHI
HNHutepnperupyer Ha ypoBHe 3HaHuii:
CTPOECHUE BEIIECTBA HA | - 3HAET CBONCTBA
NJOIIK-1.4 | ocHOoBaHMU (U3UKO- BELIECTB U MAaTepHajIoB

XUMHNYECKUX
IIPUHIOWUIIOB U

B 3aBHCHMOCTH OT HX
XUMHYCCKOI'0 CTPOCHU A
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3aKOHOMEPHOCTEM

Ha ypoBHe ymeHwmii:

- YmMmeer IIPUMEHSATH
3HaHUs CBOMCTB
BEILIECTB U MAaTEepHUaJoB,
M0JIb30BAThHCS
CIIPaBOYHOM
JUTEpaTypoit

OcyiecTBisieT
JKCIIEPUMEHTAIIbHBIC
WCCIICIOBAHUS H
UCIBITaHUSA IO
3aJIaHHO METOJIMKE,
oOpabaThIBacT u
UHTEPIPETUPYET
MOJIy4YE€HHBIE IKCIIEPH-

Ha ypoBHe 3HaHuii:

- 3Haer 00BsCHEHHE
IKCIIEPUMEHTA C TOYKHU
3peHHs] XUMHUH, MOXKET
MIPUBECTH  XUMHUYECKUE
ypaBHEHUS, pacyeTbl M
OOBACHUTH
IOCJIEOBATEIbHOCTD

NJOIIK-5.1 | MeHTa/lbHbIE 1aHHbIE OIlepalvii U YCIOBHS UX
IPOBEICHUS
Ha ypoBHe ymenuii:
Cnocoben P Y
- YMeeT OcCylIecTBIATh
OCYILECTBIISITh
9KCIIEPUMEHTAIbHbIC
9KCIIEPUMEHTAIBH
VICCIICZIOBAHNS,
BIC MICCIICIOBAHUS
o0OpabaThiBaTh u
Y UCTIBITAHUS 110
o OOBSICHATh IOJyYEHHBIE
3aJaHHON
JTAaHHBIE
METOJIUKE, =
[IpoBoaut Ha ypoBHe 3HaHuii:
HPOBOHTS 3Haer OCHOBHBIE
OIIK-5 | nabmromeHus u HAOMOICHHs 1 5
H3MEpEHNS ¢ u3Mepenust ¢ yderom | PaBiia - paboTRl B
. XUMHAYECKOH
Y4ETOM TpeOOBaHUI  TEXHUKHU .
EP—-— 5 1ab0paTopuu, CBOMCTBA
P €30MACHOCTH, B TOM | poyecrs  u  mpasmia
TEXHUKH uMcie TpH  paboTe C | poxapoit
0€30I1aCHOCTH,
000py/1I0BaHUEM 1 | 6e30macHOCTH
o0OpabaTsIBaTh U .
XUMHAYECKUMHU Ha ypoBHe ymeHuii:
HHTEPTIPETHPO- YmMmeer IIPaBUIILHO
BATh HKCIICPUMEH- BeLIECTBAMA P
NJIOIIK-5.2 OpraHu3oBaTh pabouee
TaJIbHBIC JaHHBIC
MEcTO, BJIAJICET
OCHOBHBIMHM ~ IIpUEMaMH
oOpareHus c
XUMHUYECKOH MOCYJoN U
obopynoBaHuEM
- YmMmeer OKa3bIBaTh

MEPBYI0  MEIUIIMHCKYIO
NOMOILlb M TPaBUIBHO
JIENCTBOBATE B
SKCTPEMATIbHBIX
CITydasx

2. O0beM U MecTO TUCHHUILIMHBI B cTpyKType OTIOII

Huctunmuaa b1.0.06 Xumus oOmmas 1 HeopraHudeckass oTHocHTcs K 6a3oBoit wactu OITOII,
uzyuaercs B 1 cemectpe 1 kypca, obmas TpyqoeMKocTh auciuriniabel — 180 gaca/ 5 3a4eTHBIX eqUHMUIL

(3.e.).



3. Coaep:kaHue M CTPYKTYpPa IMCIHHUIJIHHBI

3.1 CtpykTypa IUCIUILTUHBI

OO0BeM IUCIHUILIMHEI, Yac.

KoHnrakTHas
pabota dopma Tekyuiero
o0yJaromuxcs ¢ KOHTPOJIS
Ne n/nt HaumeHoBaHue pa3zienoB, TeM Beero | TPCTIOAABATENEM | yCIIeBaeMOCTH *,
10 BUIAM MIPOMEKYTOUYHOU
y4eOHBIX aTTecTalluu
3aHATHI
J | 13| 113
Ounas popma obyuenus
Cemecmp Ne 1
Pasnen 1 | BBenenue 4 2 CC3
Tema 1.1 | Ilpeamer, 3a1aun ¥ METOIBI OOIIIEH
U HEOPraHUYECKOH XUMHHU, €€ MECTO 1
B CUCTEME €CTECTBEHHBIX HAYK
Tema 1.2 | OcHOBHBIC 3aKOHBI, ITOJIOKEHHS U
noustus. Homenknarypa 4 1 CC3
HEOPraHMYECKUX BEIIECTB
Pasnen 2 | CrpoeHue BemniecTBa 4 8 4 CC3, T
Tema 2.1 | KBanToBas Teopust CTpo€HUS aTOMa.
[Tepnonnueckuii 3akon [[.1. 2 4 2 CC3 T
Meneneena
Tema 2.2 | Teopust XUMHUYECKON CBSI3U 2 4 2 CC3
Pazgen 3 | OcHOBHBIE 3aKOHOMEPHOCTH } 4 8 4 CC3, T
IPOTEKaHUs XUMUYECKUX peaKIHii
Tema 3.1 | Duepreruka u HalpaBieHye 9 4 9 cC3
XUMHUYECKHX peaKkIuii
Tema 3.2 | YueHue o CKOPOCTIX U MEXaHU3MaAX T**
peakuuii. XuMHU4YecKoe paBHOBECHE 2 4 2 CC3
U €r0 CMELEHUE
Paznen4 | Yuenue o pactBopax 6 16 6 | CC3,0II3,KP, T
Tema 4.1 | PacTtBOpBI M HX CBOICTBA.
KoHnuenTpanuu pacTBopos. 2 4 2 OII3, KP
PacTBOpBI 251€KTPOIUTOB
Tema 4.2 | Xumuueckoe paBHOBECUE B
pacTBOpax CladbIX IEKTPOIUTOB. 2 4 2 CC3 Tk
Bopopoansiil nokazarens
Tema 4.3 | IloBenenue coseil B BOJHBIX
pacTBopax (TUApOIH3).
[TpoTonutnyeckas Teopus. 5 8 5 CcC3
I'ereporennsle paBHOBECHUS B
pactBopax. IIponsBenenue
pacTBOPUMOCTHU
Pasnen 5 | OxucnureabHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN 4 4 4 CC3,KP
(OBP)
Tema 5.1 | OBP u ux tunsl. YpaBHuUBaHUE 5 3 5 cC3 Kp*
OBP HOHHO-2JIEKTPOHHBIM METOJOM




O0beM TUCIUIUIMHBI, Yac.
KonraktHas
pabora dopma TeKyIero
o0yJaromuxcs ¢ KOHTPOJIS
Ne /it HanmMeHnoBanue pa3ienos, TeM Beero | TPCTOAABATENEM |y ycreBaeMocTu®,
10 BUIAM MIPOMEKYTOUYHOU
y4eOHBIX aTTeCcTaluu
3aHITUN
J | JI3 | 113
(MeTo moJtypeaxiuii)
Tema 5.2 | BoccTaHoBUTENLHBIE HOTEHIINAIEI U
Harpasienue OBP B BogHbIx 2 1 2 CC3
pacTBopax
Pasnen 6 | Xumus KOMIUIEKCHBIX COE€IUHEHUN 2 4 2 CC3, KP
Tema 6.1 | XuMus KOMIUIEKCHBIX COCTUHCHUIN 2 4 2 CC3, KP
Pasnen 7 | Xumus 3JIeMEHTOB 14 24 20 CC3,0I13, T
Tema 7.1 | Xumus p-anementoB. O01mas
XapaKTEePUCTUKA HEMETAJIJIOB. 2 4 2 CC3,
OIl3
["anmorensl
Tema 7.2 | Dnements! VIA rpynisl CC3, T**
2 4 2
(XaJIbKOTEHBI) OI13
Tema 7.3 | Dnementsl VA rpynisl 1 4 2 CC3
Tema 7.4 | Onementsl IVA u IIIA rpynn 1 4 2 CC3
Tema 7.5 | Xumus S- u d-smementoB. O01mas 1 1 9 cC3
XapaKTePUCTUKA METAJIIOB
Tema 7.6 | Dnements! VII b rpynmst 2 2 2 CC3
Tema 7.7 | Dnements! VIII b rpynmst 1 1 2 CC3 T#*
Tema 7.8 | Onementsl VI b rpynmsl 2 2 2 CC3
Tema 7.9 | Dnementst I b rpynmsl 1 1 2 CC3
Tema 7.10 | Dnements! 11 b rpynmst 1 1 1 CC3
[TpomesxyTouHas arTecTanus 36 DK3aMeH
Bcero: 180 34 | 68 42

Ilpumeuanue: * — gopmvl mexyweeco KoHmpoas ycnesaemocmu. mecmuposanue (T), KonmponvHas
paboma (KP), omuem no umnousudyanvhvim npakmuueckum saoanusim (OII3), cobecedosanue no
cumyayuonuvim 3aoavam (CC3).

** — codeporcum 80npocvl N0 OAHHLIM MEMAM, HPOBOOUMCS NO U3YUEeHUU NOCTIeOHel

3.2. ConeprkaHue TUCLHUILIMHBI
Pasnen 1. Beenenue.
Tema 1.1 IIpeamer, 3agaun U METOABI OOIIEH U HEOPraHMUECKOW XMMUHU.
Tema 1.2. OCHOBHBIE 3aKOHBI, TIOJIO’KEHUS U MIOHATUS XUMHUU.
Pazgen 2. Ctpoenue BemecTna.
Tema 2.1. Crpoenne BemectBa. KBaHTOBas Teopus crpoeHust atoma. llepumommueckmii 3axon /[I.M.
MenpneneeBa. KBaHTOBO-MexaHM4YecKass MOJENb CTPOCHHMS aToMa. OJIEKTPOHHBIE W DIIEKTPOHO-
CTPYKTYpHBIE (hOPMYIIBI aTOMOB.
Tema 2.2. Teopust XuMUYECKOH CBS3H.
Pa3nen 3. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUI.
Tema 3.1. DHepreTuka u HalpaBICHUE XUMUYECKUX PEAKIIMM.
Tema 3.2. YueHue o CKOPOCTSX U MEXaHU3MaX XUMHUECKUX PEAKLINM.
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Paznen 4. Yuenue o pactBopax.

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

Tema 4.2. Xumuueckoe paBHOBECHE B PACTBOpaAxX CIA0BIX 3JIEKTPOJIMTOB. BOAOPOAHBIN MOKa3aTelns.
Nonusanus Boxasl. oHHOE ITpou3BeneHUe BOAbL. BomopoaHblil nokasarens. pH pacTBOPOB CHUIIBHBIX U
CJ1a0bIX KUCIOT U OCHOBAHHM.

Tema 4.3. IloBenenue coseit B BOAHBIX PacTBOpax (TUIAPOIIU3).

Paznen 5. OxucnurenbHO-BOoccTaHOBUTENBHBIE peakiuu (OBP).

Tema 5.1. OxucnurenbHO-BoccTaHOBUTENbHBIE peakiiuu (OBP) u ux Tumsl.

Tema 5.2. BoccraHnoBuTeNnbHbIE NOTEHIIMANIBI U HanpaBiieHne OBP B BogHBIX pacTBOpax.

Pazgen 6. Xumusi KOMILIEKCHBIX COCTMHEHUM.

Tewma 6.1. XumMusi KOMIUIEKCHBIX COCIMHEHUM.

Paszpgen 7. Xumus 31eMeHTOB.

Tema 7.1. Xumus p-aneMmenToB. O01mias XapakKTepUCTUKA HEMETAIOB. [ aloreHBbl.

Tema 7.2. Onementsl VIA rpynmnsl (XaabKOTEHBI).

Tema 7.3. Dnementsl VA rpynnsl. O011as XapakTeprucTuka 3JeMeHTOB VA TpyIibl.

Tema 7.4. Onementsl IVA u IIIA rpynm.

Tema 7.5. Xumus s- u d-37€MEHTOB.

Tema 7.6. Onements! VII b rpynmnst.

Tema 7.7. Onements! VIII b rpynmsl.

Tema 7.8. Onements! VI b rpynmnst.

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

Tema 7.10. Onementsl II b rpynner.

4. ®oH/ OLIEHOYHBIX CPEJICTB MO JUCIHIIINHE

4.1.®opmbl U MaTepUalIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzanuu Jucuuiuinabl OOmias 1 HeopraHuyeckas XMMHS HCTIONIb3YIOTCS CIEAYIOLINe
(OpMBI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 00YyJaroMXCsl: TECTUPOBAHUE, KOHTPOJIbHAs padoTa, OTYET
110 UHIUBUYaTbHBIM IPAKTUUECKUM 3aJIaHUSAM, COOECEeI0BaHUE 0 CUTYAllMOHHBIM 3aJjauaM.

4.1.2. OueHOYHbIE CPEJICTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH.

Tecr.

ITpumep muia TectupoBanus 1o temam «KBaHTOBas Teopus crpoeHus aroma. [lepuonnyeckuit 3akon 1. 1.
Menneneesa.» U «Teopus XUMUYECKON CBA3U»:

Bapunant Nel

1. DnexTpoH 3aceisieT TPeTH KBAaHTOBBIN CIIOM, €ro aToMHasi OpOUTalb UMEET FaHTENeBUIHYI0 (popMmy.
3HaveHHs TJIABHOTO U OpOuTanbHOro KB. yncest:  a) N=31=0 6) n=31=1 B)n=31=2 r)n=3 =3

2. Kakoli ypoBeHb U IOypOBEHb 3aCeISIOTCs dJCKTpoHaMu Beuiea 3a 6S? a) 4f 6) 5d B) 6p r) 5F

3. Ykaxurte rpynmny HOHOB, KOTOPOH NPUHAIICKUT HUKENPUBENEHHAs SJEKTPOHHAS KOHQUTyparus:
15%25°2p°3s°3p° a)ClI'* ca”?Mn™  6)Cl*Cca”Mn*” B)Cl™Ca™”Mn*” 1)Cl'Ca*Mn*®
4.0npenenuTe MECTONOJIOKEHHE SIIEMEHTA B IEPUOAMUYECKON CHCTEME 110 KOH(UTYpAIlUH €r0 BaJIEHTHBIX
JJIEKTPOHOB: 3d° 4s% a) 4 nepuos, 2 rpynma, riaBHas noarpynmna  0) 4 mepuop, 7 rpymmna, ri1. HoArpymnmna
B) 4 mepuoy, 7 rpymnmna, modouHas NoArpymna Tr) 7 nepuoi, 4 rpymma, modoyHas NoArpynmna

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



6. B Kakux CTEMEHsSX OKHCICHHUsS HaumOoJiee MPOSIBIISETCS CXOJICTBO 3JIEMEHTOB TJIABHOM W MOOOYHOM
NOATpyII 7 TPynmbl? a) BO BCEX 0) B HU3MIEH B) B HYJICBOM  T) B BbICHICH

7. CKOJIBKO MOJICKYJ B HIJKCIPUBEAEHHOM PSAY COJCpKAT TOJIbKO KoBajeHTHBIC cBsizu: Ca(OH),, O,
H2C03, NaZO, SOz, NH4N03, HzOz? a) 3 6) 5 B) 6 F) 4

8. C kakoit wactuneir monekyna NH; moxer o0Opa3oBaTh JOMONHHUTEIBHBIC CBS3U IO JIOHOPHO-
aKuenTopHoMy Mexanuszmy? a) H' 0) CH4 B) H r) Cl,

9. CxonbKo 0- 1 T-CBsA3el B Mosiekysie aneruinena CoH,? a)5u 0 6)3u2 B)4ml r1)2u3

10. ATom cepbl B Mosekyiie SOy HaXOQUTCS B SP>-THOPUAM3ALIH, IPHYEM B THOPHAN3ALAN IPHHAMACT
ydacTue oJHa HerojenEHHas 3JeKkTpoHHas napa. Kakyio hopmy nmeer Mmonekysna?

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

KonTtponsHas pabora.

[Tpumep OGmiteTa KOHTPOJIbHOM paboThl Mo Teme «PacTBophl M UX cBoiicTBa. KoHIIEHTpau pacTBOpPOB.
PacTBOpEBI 371EKTPOIUTOBY:

BapuanT 1

1. Paccuurath maccy kpuctamioruapata NapS;03-5H20 1 066E€M BobI, HEOOXOAUMBIE TS
npurotosneHus 250 mn 9% -ro pactBopa (p = 1,07 r/mi)

2. Kak mpurotoButs 1 1 pactBopa KBrOs; ¢ C¢ = 0,1 mMonb/n, KOTOpBIA OyAeT HCIOIB30BATHCS IS
MIPOBEJICHUST OKUCIIMTEIIFHO-BOCCTAHOBUTEIILHOM peakiuu ¢ oopasoBanueM Br,? Paccunrath 00HEM 3TOTO
pactBopa, HeoOxoauMebIi 1 mpuroroBienus 100 mi pactBopa ¢ Cs = 0,05 moib/m.

WuauBryabHOE TPAKTUYECKOE 3a/IaHUE.

[Tpumep U1 MHAWBUAYAIBHOTO MTPAKTHYECKOTO 33/ 1aHUS:

[TpakTryeckoe 3amanue Ne 1 10 IPUTOTOBIICHHUIO PACTBOPOB.

1. IIpuroroButs 100r pactBopa ¢ maccosoii goseit Cr(NOz)s 2%. Ucxomnas conb Cr(NO3)39H0.

2. 3MepuTh TIIOTHOCTH MPUTOTOBJICHHOTO PacTBOpA.

3. Paccuntars MOJSIpHYIO KOHIICHTPALIMIO 3TOTO PacTBOpa.

4. Kakoit 00beM HCXOJHOTO pacTBOpa HEOOXOAWMO B3ATh IS TpUTroTOBIeHHS S50 M pacTBopa C
MouisspHO# KoHueHTpauuei 0,05 monb/n? IIpuroToBuTh pasBeieHue.

CuryannoHHas 3aaaya.

3anava 1. Kak cinenyer oAHOBpEMEHHO U3MEHUTH TEMIIEpaTypy U AaBlIeHHE B 00paTUMON peakinu
2NO; ) >N204¢) (AH mpsmoii peakin —57,4 kJx),
Gypas Gecugernas

YTOOBI ra30Basi CMECh 00ECIBETUIIACH ?

a) p YBEIMYUTh, | YMEHBIINTS; 0) pu T yBenHUUTH;

B) P T yMEHBIINTH; I') P yMEHBUINTD, | YBETUYUTH.

3amaua 2. PactBOp, coaepkammii cMech coieil cynbdaroB amomunus u xpoma (lll), obpabotamu
M30BITKOM LIENI0YH, a 3aTeM NpodmibTpoBaid. ['e OyayT HaXOAUTHCS COETMHEHNS AIIOMUHUS U XpoMa?
a) o6a — Ha punpTpe;  0) adOMUHUHN — 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, NH3 - cocraButh KOOPJWHALIMOHHBIE
(bopMyIBl KOMITJICKCHBIX COCTUHEHWH KaTHOHHOTO, aHWOHHOTO M 3JEKTpOHeHTpanpHOTO THma (5
COCMHEHMI).



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

1.02M HCIO (K; =5-10%);  2.0,05M Ca(OH),;  3.0,01M H3POy4 (K5' = 10%); 4.0,1MHNO;
a) 1. 0) 4; B) 13; r)2

4.1.3. Illxana oneHUBaHUA JJIs1 TEKYIIErO KOHTPOJIS

Tecr.

87-100 po1IeHTOB MPaBUIBHBIX OTBETOB — OTJIIMYHO;

73-86 IPOIIEHTOB MPaBHIBHBIX OTBETOB — XOPOIILIO

60-72 mporieHTa MPaBUIBHBIX OTBETOB — YIOBIETBOPUTEIIBHO;

MeHee 60 MPOIEHTOB MPABWIBHBIX OTBETOB — HEYIOBJIETBOPUTEIBHO.

KonrponsHas pabora.

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

«XOpOoIIO» — apudmMeTHuecKkue OMMUOKN U HETOYHOCTH B 25-40 mporeHTax 3afaHuii, OCTaJIbHbIE OTBETHI
BEPHBI, XOJ] pEILICHHsI BE3/1€ BEPHBIN;

«yJlOBJIETBOPUTEIBHO» - OMMOKU U HerouHocTH B 40-50 mporeHrax 3afaHuii, HE MEHee IOJOBHUHBI
BEPHBIX OTBETOB, X0J1 peleHs BepeH Ha 50-75 npoueHToB,;

«HEYJOBIIETBOPUTEIBHO» — XOJ] PEIICHHUsI HEBEpeH B OOJIBIIMHCTBE 33JaHUH, BEPHBIX OTBETOB MeHee 50
IIPOLIEHTOB.

WHauBHyanbHOE IPAKTUYECKOE 3a/1aHUE.

bosiee 50 mporieHTOB 3a/1aHU BHIIOJIHEHO HA 3aHATUU CAaMOCTOSTENILHO — 3aUTEHO.

Menee 50 npoLEHTOB BBIIOJHEHO — HE 3aU4TEHO

CobecetoBaHu€ N0 CUTYallMOHHBIM 3a/1a4aM.

JlaH BepHBIN OTBET (HAa OCHOBAHUU NPHUBEJICHHBIX YPaBHEHUI peakluii, COCTaBIECHHBIX (JOPMYII BEILIECTB
WIM TPOJEJIaHHBIX pacdyeToB), 0OOCHOBAHHBIN C HCIIOJIB30BAHUEM TEOPETUYECKUX 3HAHUM; JIMOO OTBET
BEPHBIN [MOJIHOCTHIO WM YACTUYHO, HO UMEIOTCS OLIMOKH B PACCYKICHUSIX, TEOPETHUECKOE 000CHOBAHKE
HEIOJIHOE — 3aYTEHO

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

4.2. ®opmMbl 1 MaTepHalIbl IPOMEKYTOYHON aTTECTALIUN.

4.2.1. IIpomexxyTouHasi aTTecTalus NpoBOIUTCS B (hopMe IK3aMeHa.

4.2.2. OueHoYHbIE CPECTBA IS IPOMEKYTOUYHON aTTECTALINH.

[Tpumeps! 3agannii sx3amMmeHarmonHoro oumneta (50 3aganui):

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. Cmemnienue paBHoBecus Brpaso B peakuun  COgy+ 2H,y <> CH30H) — Q mpousoiiner npu:
a) ymenpiieHun p;  0) ymensiiennu T;  B) ymensinennn C(CH3OH); r) ymenbineruu C(Hy)

3. KoHeuHslii IpOAyKT B 1enoyke npeppauienuii —3ro:  a) Ag; 6) Ag0;  B) [Ag(NH3)2](OH); 1) AgNO;

HNO3(KJ NaOH o NH3 C6H1206
Ag X1 X2 X 4

4.2.3 Illxana oLleHUBAaHUSA
0-29 npaBMIIBHBIX OTBETOB — HEYAOBJIETBOPUTEIIBHO;
30-36 mpaBUIIBHBIX OTBETOB — YAOBJIETBOPUTEIBHO;
37-43 npaBUIBHBIX OTBETOB — XOPOIIIO;
44-50 npaBUIBHBIX OTBETOB — OTJINYHO.
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4.3. CoOTBETCTBHE OIEHOYHBIX CPEJICTB MPOMEKYTOUHOW aTTECTAllMU IO MUCIMIUIMHE (POPMUPYEMBIM

KOMIICTCHIIUAM
KOH KOH I/IHI[I/IKaTOpa OHeHOI‘IHBIe CpCacCTBa HpOMC)K}’TO‘IHOfI arTecrTanguu
KOMIICTCH JOCTUXCHUA TCCT
105058 KOMIICTCHIINU
JIOTIK-1.2 ¥
OIK-1 MIOTIK-1.3 ¥
VIOTIK-1.4 ¥
MIOTIK-5.1 ¥
OPK-5 VIJIOTIK-5.2 ¥

4.4. Kputepuu OueHKH cHOPMHPOBAHHOCTH KOMIIETCHIIMA B paMKaX MPOMEXKYTOUYHOW aTTeCTaluH IO

JTUCIUTLTNHE
Kozn Cr
Kox HHMKATOpa PYKTYPHBI Kpurepuu onenku chopMupoBaHHOCTH KOMIICTCHITUN
KOMIIETEH | JOCTHKEHMUS © SJICMCIHTEI
nuu KOMIeTeHIM | o o He chopmupoBana CchopmupoBana
" CpEICTB
- He 3HaeT 0CHOBBI - 3HaeT OCHOBBI CTPOCHUSI
CTPOCHUS aTOMa, aToma, TOHUMAET
IMOHUMAET B3aHUMOCBSI3b B3aUMOCBSI3b MTOJ0KCHUS
MOJIO)KEHUS AJIEMEHTOB B | 2JIEMEHTOB B
MEPUONUECKON CUCTEME | TEPUOJIUYECKON CUCTEME C
C UX XUMHUYECKUMHU X XUMUYECKUMH
CBOMCTBaMHU MX CBOMCTBaAMHM UX
COCMHEHUH, COCJIMHECHUH,
OPUEHTHUPYETCS B TUNIAX U | OPUEHTUPYETCA B TUIAX U
NAOIIK-1.1 Tecr CBoﬁchBaX XUMHYECKHX CBOfIC;FBB.X XUMHUYECKHUX
CBSI3EH. CBSI3€H.
- He ymeer cBoGosHO - YMeeT cBOOOIHO
MOJI30BaTHCSA MOJIb30BATHCS
MEPUOINYECKON CUCTEMON | MEPUOANYECKON CUCTEMOU
J.1. Menneneena u JI.1. MenneneeBa u
OIK-1 CIPaBOYHBIMU TaOIUIIAMH | CIPABOYHBIMU TaOIHIIAMH
JUISL OIIEHKH 1 JUIST OIICHKHU U
npeAcKa3aHus MpEeACKa3aHUs XUMHUYECKUX
XUMHUYECKUX CBOWCTB CBOMCTB BEIIIECTB
BEILIECTB
- He 3naer ocHoBHbIE | - 3HaeT OCHOBHBIE
MOHSTHUS ~ XUMHWYECKOW | MOHATHUSA XUMHYECKON
TEPMOIUHAMUKU U | TEPMOJMHAMHUKHU u
KUHETUKU KUHETUKHU
Ha ypoBHe ymeHnii: Ha ypoBHe ymennii:
WJTOTIK-1.3 Tecr -He ymeer ympaBmats | - YMeer YIOPABISTH
XAMHYECKUMH XAMHYCCKHUMHU
mpoueccaMd C ILENbl0 | IpolleccaMu C  LEJbI0
ONTHMH3AIMM  BBIXOJA | ONTHMH3AIUHU BBIXO/1a
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

NOIIK-1.4 - He ymeer nmpumeHsATH - Ymeer MIPUMEHSATH
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, pPacueThl U ypaBHEHUs, pacueThl U
OOBSCHHUTH O0OBSICHUTh

VJTOTIK-5.1 TOCIIE/10BATENLHOCTD MOCIEN10BATENBHOCTD
oriepaIuii 1 ycloBus UX omepanuil U yCIOBUS UX
MIPOBEACHUS MIPOBEICHUS
- He ymeer ocymiecTBisiTh | - YMEET  OCYIIECTBIATH
AKCIIEPUMEHTAIIbHBIC AKCIIEPUMEHTAIIbHBIE

OIIK-5 UCCIIEIOBAHMSI, UCCIeI0BaHusl, 00padaThl-

oOpabaThIBaTh U BaTh u OOBSICHATH
OOBSICHATH MOJTYYCHHbBIE MOJIy4YeHHBIEC JTaHHBIE
-He 3Haer ocHOBHbIE | - 3HAET OCHOBHBIE MpaBUiIA
MpaBmIia paboThI B | pablOTbl B  XHMHYECKOU
XUMHYECKON nabopaTopud, CBOICTBA
nmaboparopuu, CBOWCTBA | BEIECTB u npaBuUIIa
BEIIECTB U  TMpaBuUiia | MOKApHOHN 0€30MacHOCTH
MOKapHOU 0€30MacHOCTH | - YMeeT MPaBUIILHO
-He ymeer mpaBuiIBHO | OPraHU30BaATh pabouee
OpraHu30BaTh pabouee | mecTo, BIIAJIEET

VJTOTIK-5.2 MECTO, BJIAJICET | OCHOBHBIMU npHeMamu
OCHOBHBIMH  TpHEMaMH | OOpalleHHUs C XUMHUYECKOMH
oOpallleHusi ¢ XUMUYECKOM | mocyaoi U 000py10BaHUEM
ocy101 u| - Ymeer OKa3bIBaTh
o0opyIoBaHUEM MIEPBYIO MEUIIUHCKYIO
- He ymeer oka3biBaTh MOMOIIb WU MPaBUIBHO
MIEPBYIO0 METUIIMHCKYIO JIeCTBOBATH B
MIOMOIIIb U MPABUIILHO AKCTPEMAJIbHBIX CIydasx
JIECTBOBAThH B
AKCTPEMAJIBHBIX CIy4asx

5. MeToauyeckue MaTepuajbl 0 OCBOCHHUIO UCHHUILIMHBI

Meronuueckue MaTepualibl

s oOywaromumxcs mo  aucrumuimHe  b1.0.06

HeopraHuveckas» (MOJHbBIA KOMIIEKT HaXOAUTCs Ha Kadeape oOIIel 1 OpraHMYecKOi XUMHUH).

6. YueOHas quTepaTypa s 00y4AKIIUXCH M0 TUCHUTLINHE

6.1. OcHoBHas IUTEpATYypA.
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1. O6mrast xumus:[DnexTpoHnsi pecypc]: yaeOnuk / A.B. XXomaun; nmox pen. B.A. ITlomkoma, A.B.
Konnuna. - M I'DOTAP-Menua, 2014. — 400 C. —  Pexum  pgocryna:
http://www.studmedlib.ru/book/ISBN9785970429563.html

2. Xumus: YueOHuK s By30B[OnektpoHHb pecypc]/M.H. Cemenos, W.JI. Ilepdunosa— C.-I16.:
Xumusgar, 2017. — 656 c¢.— Pesxxum poctyna: 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 BBICIIMX 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. lonmonHAUTEIHHAS IUTEPATYPA.

1.006mas xumus: [dnexrponnsiii pecype]/ [lonkos B.A., [Ty3ako C.A. — M.: I'DOTAP-Meaua, 2010. —
976 c. — Pexxum pocryna: http://www.studmedlib.ru/book/ISBN9785970415702.html

2. Bompocsl u 3amaun no obmieil xumun [Dnextponnsiii pecypc] / CyBopoB A.B., Hukonbckuii A.b.-
CIIoG.: XUMMU3 AT, 2002. - 304 C. — Pexum JIOCTyTa:
http://www.studmedlib.ru/book/ISBN5938080258.html

3. O0mas xumus: ydeb. mocobue s cryaentos By3os / A.B. Cysopos, A.b. Hukonbsckuii - C.-116.,
Xumus, 1995 . — 623 c.

4. Obmas xumus. buodusmueckas xumus. XuMuss OMOTCHHBIX JJIEMEHTOB: YYCOHHWK JUISI MEH. CIICII.
By308/}0.A. EpmioB u np.; mox pen. Epmosa. M.: Beicmas mkoina, 1993. —559 c.

5. O0mas u Heopranuueckass Xxumus: y4e0. s cryaenToB By30B/M.X. Kapamerssnn, C.U. pakun -
M., Xumus, 1993 r. — 592 c.

6. KoHcrantsl Heopranndeckux BemiecTs: cripaB. / P.A. Jlunun, B.A. Monouko, JI.JI. AnapeeBa; mon
pen. P.A. Jlununa -M., [Ipoda, 2006 T.

7. COOpHUK 3a/la4 U YIPaXHEHU MO 00IIel 1 HeOpraHMYeCcKoH XUMHUU: y4uebd. mocoOue ais CTYACHTOB
By30B / [lox pen. H.H. IlaBnosa - M., JIpoda, 2005

8. Tectbl Mo 0O01IEH U HEOPTAHUYECKOM XUMHH ISl CAMOKOHTPOJIS U MOJATOTOBKHU K 3K3aMEHY: 1ocolOue

JUIS CTYAEHTOB | Kypca 04HOTO, 3a04HOT0 U OYHO-3a04HOr0 00y4yenust / Muxaitnosckuit A.I'., Kacumosa
H.H., Cypuxosa O.B., ®enoposa U.B. - Ilepms, 2020 r. — 54 c.

9. Tectbl Mo 0O0mIEH W HEOPraHMYECKOW XWMHH JJISI CAMOKOHTPOJS M TMOJITOTOBKH K dK3aMeHy (IUis
cTyIeHTOB | Kypca): mocobue g CTyAeHTOB | Kypca O4HOrO, 3a04YHOTO M OYHO-3a0YHOr0 OO0y4yeHUs /
Muxaiinosckuii A.I'., Kacumosa H.H., Cypukoa O.B., ®enoposa 1.B. - Ilepms, 2015 1. — 54 c.

7. MaTepnajibHO-TeXHHYecKasi 6a3a, HH(POPMALHOHHbIE TEXHOJIOTHH,
NPOrpaMMHOe o0ecneyeHne 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

B mnponecce u3yueHHs AMCUMIIIMHBI HCHOJIB3YIOTCA: Y4eOHbIE AayAUTOPUM JJIs HPOBEIACHUS
3aHATUN JIEKLIMOHHOTO THUIIA, 3aHATUH CEMUHAPCKOro THIa, J1a0OpaTOpHOE M HHCTPYMEHTaIbHOE
o0opynoBanue 151 paboThl CTYJIEHTOB.

Jlaboparopusi OCHallleHa BBITSKHBIMU IIKagamMHu, XUMHUYECKOM MOCyaoW, 00OpyIdOBaHHEM U
peakTHBaMHU Uil WHAMBHUIYyalbHOH J1abOpaTopHOW pabOThl KaXIOro CTyJeHTa (MpOOMpPKH, KOJOBI,
MEpHbIE LWIMHIPBI, IHUIETKH, CTEKJISHHBIE NaJOYKH, BECHI, PAa3HOBEC, DIIEKTPUUYECKUE IUINTKH,
CIMPTOBKH, JIAOOPATOPHBIE IITATUBBI, IITAHTIIACHI C PACTBOPAMHU M KPUCTAJUIMYECKUMHU PEAKTUBAMH).

JUis yTeHus JeKUUil C Tpe3eHTalued HCHOib3yeTcsl MYJIbTHUMEAMWHBIA 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 JIACIHUILIAHBI

B1.0.06 Xumus o01ias ¥ HeOpraHu4ecKas

Koa n HaumeHoBaHMe HaNIpaBJeHUus NOAroToBKM, npopuisa: 18.03.01 Xumuueckas TEXHOIOTHS.
XuMuyeckasi TEXHOJIOTUS JIEKApPCTBEHHBIX CPEJCTB.

KBamndukamnus (creneHb) BLIMYCKHUKA: OaKagaBp

®opma 00yueHHsI: OUHAS

®opmMupyeMasi KOMIIETEHIUSA

OIIK-1. CnocoOeH wu3yuyaTh, aHAJIU3UPOBATh, HCIOJIb30BATh MEXAHU3Mbl XUMHUYECKHX PpPEaKLUH,
MPOUCXOSAIIUX B TEXHOJOTHYECKUX IPOIECCaX U OKPYXKAIOIIEM MHpE, OCHOBBIBASACH HAa 3HAHUAX O
CTPOCHUH BEIECTBA, NPUPOJEC XUMHUYECKOW CBS3M W CBOWCTBAX pPAa3IMYHBIX KIJIACCOB XMMHUYECKHUX
3JIEMEHTOB, COCTMHEHUH, BEIIECTB U MaTEPHAJIOB.

NOIIK-1.1. Mcnonp3yeT 3HaHUS O CTPOCHHMHM BEIIECTBA, NPHPOAC XUMHYECCKOM CBSI3H IS
XapaKTePUCTUKU Pa3IMYHBIX KJIIACCOB XUMUYECKUX COEIMHEHUHN 1 UX CBOWCTB.

NJOIIK-1.3. Ananu3upyeT M HCIOJb3yeT MEXaHU3Mbl XUMHUYECKHX peakUuid aisi OObSICHEHHS
TEXHOJIOTUYECKHX MPOIECCOB U MPOIECCOB, MPOUCXOSAIINX B OKPYKAIOIIEM MUDE.

NJIOIIK-1.4. VHTepnpeTupyeT CTpOSHUE BElIecTBa HAa OCHOBAHUU (DHU3MKO-XUMUYECKUX MPUHIUIIOB U
3aKOHOMEPHOCTEHN.

OIIK-5. CrnocobeH OCYHIECTBIATh IKCICPUMEHTAIBHBIC HCCICIOBAHUS M WCIBITAaHUS IO 33JaHHOU
METOAMKE, IMPOBOJUTH HAONIONEHUS M HM3MEPEHHs C YY4eTOM TpeOOBaHWN TEXHHKH O€30IacHOCTH,
00pabaTbIBaTh U HHTEPIPETUPOBATH SKCIIEPUMEHTAILHBIC TaHHBIC.

NAOIIK-5.1. OcymiecTBisieT 3KCIEPUMEHTAIbHbIE UCCIEA0OBAHNS U UCIIBITAHUS 110 3a/1aHHOM METO/IMKE,
o0OpabaThIBaeT U HHTEPIIPETUPYET MOTyUYEHHBIEC SKCIIEPUMEHTAIbHbIC JaHHBIE.
NOIIK-5.2. TlpoBoauT HaOMIOAEHUS M U3MEPEHHUS C y4eTOM TpeOOBaHUIl TEXHUKU OE30MaCHOCTH, B

TOM YHUCIIE MIPH paboTe ¢ 000PYJOBAaHUEM U XMMHUYECKUMU BEIIECTBAMH.

O0beM u MecTO IMcHMILIMHBI B cTpyKType OITOII

Hucuumnuaa b1.0.06Xumus obmas 1 Heopranudeckasi oTHocutces K 6azoBoit wactu OIIOII, uzywaercs
B | cemectpe 1 Kypca, obmas TpyaoeMKkocTs aucuuiuiHbl —180 vac / 5 3aueTHBIX eauHUI] (3. €.).
Conep:xaHue IMCUMILTHHBI

Paznen 1. Beenenue. [Ipeamer, 3anaun u MeTo1bl 001IeH 1 HEOpraHUYECKON XUMUU. OCHOBHBIE 3aKOHBI,
TTOJI0KCHUS U TIOHATUS XUMHH.

Pa3nen 2. Ctpoenue BemecTsa.

Pazgen 3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUN.

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

Pazgen 5. OxucnurenbHO-BOCccTaHOBUTENBHBIE peakiuu (OBP).

Paznmen 6. XuMusi KOMIUIEKCHBIX COCTMHEHUMN

Paznen 7. Xumus 2JIeMEHTOB.

®opma NPOMeKYTOYHOM aTTECTANMHU — DK3aMEH.
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