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1. Hepeqenb IJIAHUPYEMBIX pPeE3yJbTaToOB oﬁyqe}mﬂ nmo JaUuCHHUIIJINHE,

ianupyembivu pesyiabraramu OIIOII BO

COOTHECCHHBIX C

K Kon HaumeHoBanue Pe3yabTarnl 00y4yeHus,
o HaumenoBanue HHIUKATOPA HHIUKATOPA COOTHECEHHBIE C
reomes KOMIIeTeHIIUH AOCTHKEHUS AOCTHKEHHUS HHIUKATOPAMHU
remtu KOMIIeTeHIIUH KOMIIeTeHIIUH AOCTHKEHHS] KOMIIeTEeHIIU
OIIK -1 | Cnocoben usyudars, | UIOIIK-1.3 Bnaneer u [Ha ypoBHe ymeHmii:
aHaJIM3UPOBATh, UCIIONIB3YET B CBOEH |- YMeer paccUuThHIBaTh
HCIIOJIB30BaTh poeccuoHaNbHON  [TETIOBBIE 3 PeKThI
Ouosornyeckue JeSITEIbHOCTH XUMUYECKUX IPOIIECCOB;
00BEKTHl U HPOLECCHI, 3HAaHUS 3aKOHOB M |COCTABIATH  DJIEKTPOHHBIE
OCHOBBIBASICh Ha 3aKOHOMEpHOCTeH  |[KOH(pUrypanuu aTOMOB,
3aKOHax U XMMUYECKUX HayK  |[MOHOB, ONpEAENATh  THII
3aKOHOMEPHOCTSIX XUM. CBSI3H; CMelIlaTh
MaTeMaTU4YECKUX, paBHOBECHsI B  pacTBOpax
duznyecKux, DIIEKTPOJIUTOB.
XUMHYECKHUX U — yMeeT IIPOBOAUTD
OMOJIOTNYECKUX HAyK U NpoCTEHIINEe  XUMHUYECKUE
UX B3aUMOCBSI35X HKCIEPUMEHTBI, paboTaTh ¢
XHUMHUYECKOUN MOCY0M,
onpexnenats pH pactBopos
[IpY MIOMOIIY UH/IUKATOPOB.
NAOIIK-1.4  Uzyuaer, Ha ypoBHe 3HaHuii:
QHAJIM3HUPYET, - 3HaeT  COBPEMEHHYIO
MCIIOJIb3YET MOJIETb aTOMa,
OrosIornyecKue - HMMEET IpPEACTaBICHUS O
0OBEKTHI U MPOILECCHI, |CTPOSHUH XUMHUYECKUX
OCHOBBIBAsICh Ha [COEAVNHEHUN u
BaKOHax U [3aKOHOMEPHOCTSIX
BAKOHOMEPHOCTSIX [IPOTEKAHUS peaxuii;
OMOJOTMYECKUX HayK [3aBUCUMOCTH  XMMHUYECKHX
M MX B3aMMOCBA3SIX C [CBOWCTB IPOCTBIX u
MaTEMaTUYECKUMH,  [CJIOKHBIX ~ BEIIECTB  OT
(bu3nUecKUMU U [IOJIOXKEHUSI DJIEMEHTOB B
XMMHYECKUMHU MEPUOANYECKON CUCTEME
HayKaMH.

2. O0beM U MecTO TUCHUILIMHBI B cTPYKType OIIOIT
Jucrunmmaa b1.0.05 Xumust obmias m HeopraHwdeckass OTHOCHTCS K oOs3atensHoi uwactu OINOII,

n3ydaetcs B 1 cemectpe 1 kypca, o01Ias TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 180 yacoB/ S 3. e.



3. ConepaxaHue M CTPYKTYPa JTHCUHMILIHHBI
3.1.CTpyKTypa AUCLHUIIINHBIL.

O0beM TUCUUILITUHBL, Yac.
KonTakTHas
pabota dopma TeKyIero
oOy4aromux KOHTPOJIS
Ne /it HaunmenoBanue pa3nenos, TeM Beero csic C [konT ycneBaeMOCTI/I"‘3
MPENosABaTe | 1 noyip| POMEKYTOUHOM
JIEM 110 aTTecTaluu
BHJIaM
y4eOHBIX
3aHITHN
J|J3 ] 113
Cemecmp Ne 1
Pasnen 1 | BBenenue 6 4 2 CcC3
Tema 1.1 | Ilpeamer, 3agaun 1 METOIBI OOIIICH 1
Y HEOPTaHMYECKOU XUMUH, €€ MECTO 1
B CUCTEME €CTECTBEHHBIX HAYK
Tema 1.2 | OCHOBHEIC 3aKOHBI, IIOJIOKCHUS 5
noustus. Homenknarypa 4 1 CC3
HEOPraHWYECKUX BEIIECTB
Pazgen 2 | CrpoeHue BemiecTna 14 41 6 4 CC3, T
Tema 2.1 | KBanTOBas Teopusi CTpOEHHUSI aTOMa. 7
[Tepuonnueckwuii 3axon JI. 1. 2 3 2 CC3 T
MenneneeBa
Tema 2.2 | Teopus XuMU4eCcKoOU CBSI3U 7 2| 3 2 CC3
Pazgen 3 | OcHOBHBIE 3aKOHOMEPHOCTH § 14 4l 6 4 CC3, T
MPOTEKAHUS XUMUYECKUX peaKui
Tema 3.1 | DHepreruka n HarpasjeHue 7 2| 3 2 cC3
XUMUYECKHUX PEAKINI
Tema 3.2 | YdeHue 0 CKOPOCTSAX U MEXaHU3MaAX 7 TH*
peakuuii. XMMHUYECKOE PAaBHOBECHE 21 3 2 CC3
Y €r0 CMEIICHHE
Pazgen4 | Yuenue o pactBopax 28 61| 16 6 CC3, OII3,KP, T
Tema 4.1 | PacTBOpHI M UX CBOMCTBA. 8
Konnentpanuu pacTBopos. 2| 4 2 OII3, KP
PacTBOpBI 271€KTPOIUTOB
Tema 4.2 | XuMndeckoe paBHOBECHE B 8
pacTBOpax CcIa0bIX AJECKTPOJIUTOB. 2| 4 2 CC3 T**
Bonopoausiit nokasarens
Tema 4.3 |[loBemeHue coseil B BOAHBIX PaCTBOPAx 12
(Tunponus).
[IporonuTtnueckas Teopus. I'ereporenssle 21 8 2 CC3
paBHOBecHs B pacTBopax. [IponsBenenue
pacTBOPUMOCTH
Pazmen 5 |OxkmcnurenbHO- 12 41 4 4 CC3, KP
BOoccTaHOBUTENbHBIE peakuun (OBP)
Tema 5.1 |OBP u ux tunsl. YpaBHuBaHue 7 21 3 2 CC3 |KP**
OBP HOHHO-31IEKTPOHHBIM METOAOM
(MeTox momypeakuuii)
Tema 5.2 |BoccTaHOBUTENbHBIE TOTEHIIUABI H 5




HarnpasieHue OBP B BogHbIX pacTBopax 2 1 2 CC3

Pasmen 6 | XuMHA KOMIUIEKCHBIX CO€TUHEHHI 8 2 4 2 CC3, KP

Tema 6.1 |XuMHS KOMIUICKCHBIX COSAMHEHUN 8 2 4 2 CC3, KP

Pasgen 7 |(Xumus ajieMeHTOB 58 14 | 24 20 CC3,0I13, T

Tema 7.1 |Xumus p-anementoB. OOmias 8 2 4 2 CC3,
XapaKTEPUCTHKA HEMETAJIIOB. OII3
["asiorenst

Tema 7.2 |9mements! VIA rpymimst 8 2| 4 2 CC3, T
(XaJIbKOTEHBI) OIl3

Tema 7.3 |Onementsl VA rpymnmsl 7 1] 4 2 CC3

Tema 7.4 |Onementsl IVA u IIIA rpynn 7 1 4 2 CC3

Tema 7.5 |Xumus s- u d-snemenToB. O0mas 4 1 1 2 CC3
XapaKTepUCTUKA METAJIIOB

Tema 7.6 |Onements! VII b rpynmsr 6 21 2 2 CC3

Tema 7.7 |Dnementst VI B rpymms 4 1] 1 2 ccy [T

Tema 7.8 |9nementsl VI b rpymnmnsl 6 21 2 2 CC3

Tema 7.9 |9nementsl I b rpymnmnel 4 1 1 2 CC3

Tema 7.10 |9nementsl 11 b rpynmnst 3 1 1 1 CC3

[IpoMexyTouHast aTTeCTaIHs 36 36 DK3aMeH
Bcero: 180 |34 64 78

Ilpumeuanue: * — gopmvl mexyweeco Kommpoias ycnesaemocmu. mecmuposanue (T), Kommponvhas
paboma (KP), omuem no unousuoyanvHvim npaxmuyeckum saoanuam (OII3), cobecedosanue no
cumyayuonuuvim 3a0avam (CC3). ** —  codepocum 60npocbt N0 OAHHBIM MeMAM, NPOBOOUMCS NO
UzyueHuu nocieonel

3.2. ConeprxaHue TUCHUIIIIUHBI.

Paznen 1. Benenue. Tema 1.1 Ilpeamer, 3agaun u MeTo bl 001Iei M HeopraHudeckoi xumun. Tema 1.2
OCHOBHBIE 3aKOHBI, IIOJIOKEHUS U TIOHATUSA XUMHUH.

Paznen 2. Ctpoenue BemecTBa

Tema 2.1 Crpoenue BemiectBa. KBanToBasi Teopusi crpoeHusi atoma. llepuommueckuit 3axon JI.U.
MenneneeBa. KBaHTOBO-MexaHUYECKasi MOJENb CTPOCHHSI aroMmMa. OJEKTPOHHBIE U  3JIEKTPOHO-
CTpYKTypHBIE hopmynbl aToMOB. Tema 2.2 Teopust XuMu4ecKkoil CBS3H.

Pa3nen 3. OCHOBHBIE 3aKOHOMEPHOCTH NIPOTEKAHUS XUMUUECKUX PEAKLIAN

Tema 3.1 Onepretnka W HampasjeHUE XMMHUYeCKUX peakuuid. Tema 3.2 VyeHwe 0 CKOpOCTAX H
MEeXaHM3Max XUMUYecKux peakuui. Paznen 4. Yuenue o pactBopax. Tema 4.1 PacTBopbl 1 uX CBOMCTBA.
KoHuenTpanuu pactBopoB. PacTBopsI 21eKTposInTOB. PacTBOp, pacTBOpUTEND, PACTBOPEHHOE BEIIECTBO.
Tema 4.2 Xumuueckoe paBHOBECHE B pacTBOpax CJIA0BIX 3JIEKTPOJIUTOB. BoIOpOIHBINA MOKa3aTeib.
HNonmsamus Boxapl. MoHHOE mpon3BeneHne BoAbl. BomopoaHblil nmokasarens. pH pacTBOPOB CHIIBHBIX U
CJ1a0bIX KUCIOT M OCHOBaHMM.

Tewma 4.3 TloBeaeHue cosield B BOJHBIX pacTBOpax (THAPOIIN3).

Paznen 5. OxucnurenbHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). Tema 5.1  OxkucnutenbHo-
BoccTaHoBUTeNbHbIE peakuuun (OBP) u ux tunmsl. Tema 5.2 BoccraHoBHUTENbHBIE NOTEHIMAIBI U
HanpasyieHue OBP B BogHbIX pacTBOpax.

Pasnen 6. XuMusg KOMILUIEKCHBIX coequHeHui. Tema 6.1 XUMHUA KOMIIIEKCHBIX COEIUHEHUI.

Pazgen 7. Xumus 31€eMEHTOB.

Tema 7.1 Xumus p-anemenToB. OO0mias xapakrepucTtuka HemetauioB. ['anorensl. Tema 7.2 DnemMeHTHI
VIA rpynmsl (xanpkorensl). Tema 7.3 Dnementsl VA rpymmbl. O01mas xapakTepucTuka 3J1IeMeHTOB VA
rpynmbel. Tema 7.4 Onementsl IVA u IIIA rpynn. Tema 7.5 Xumwus s- u d-anementoB. Tema 7.6



Onementsl VIIb rpynmnel. Tema 7.7 Dnementsl VIIIb rpynnel. Tema 7.8 Dnementsl VIb rpynmer. Tema
7.9 Dnemenrtsl Ib rpynmel. O0mas xapakrepuctuka I b rpynmer. Tema 7.10 Dnementst 11b rpynms.

4. DoHJ OLIEHOYHBIX CpeacCTB 10 IMCHUIIJINHE

4.1. ®opMbl U OLICHOYHBIE CPEACTBA JJISI TEKYIIETr0 KOHTPOJIS.
4.1.1. B xone peanuzanuy TUCHUIUIMHBI XUMHUS 00II1asi © HEOPTaHWYECKash UCIIOIb3YIOTCS

crenytomue (GpopMbl TEKyIIEro KOHTPOJS YCHEBAEMOCTH OOYYaroIIUMXCS: TECTUPOBAaHHE, KOHTPOJIbHAS
paboTta, OTYET MO HHIWBUIYaTbHBIM MPAKTUYCCKUM 3aJaHUSIM, COOECeIOBaHHWE MO CHUTYAIIMOHHBIM
3a/1a4am.

4.1.2. OuieHOYHBIE CPENICTBA AJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH.
Tecr.

IIpumep g TectupoBanus 1o temam «KBaHToBas Teopus ctpoeHus aroMa. Ilepuonnueckuit 3akon J1.1.
MenpeneeBa.» u «Teopus XUMAYECKON CBA3N»:

Bapuant Nel

1. DieKTpoH 3acenseT TpeTuid KBaHTOBBIM CJIOH, €ro aTOMHas OpOWTaIbh UMEET TaHTEIEBUIHYIO (hopMy.
3HaueHus TIaBHOTO U OpOUTANBHOTO KB. uncen: a)n=31=0 6)n=31=1 B)n=31=2 r)n=31=3

2. Kakoii ypoBeHb U MOJYPOBEHb 3aCENSI0TCA AIEKTpoHaMHu Beliea 3a 6s? a) 4f 6) 5d B) 6p r) 5

3. Ykaxure rpynmy HOHOB, KOTOPOH HPUHAMJICKUT HUKENpPUBEAEHHAs 3JEKTPOHHAs KOHQUIyparus:
15%25%2p®3s%3p° a) CI"' Ca®” Mn™  6)CI''Ca” Mn*’ B)CI''Ca™”Mn* 1) CI'Ca*Mn*®
4.0npenenuTe MECTOIOIOKEHUE BJIEMEHTA B IEPUOIUUECKON CUCTEME 110 KOH(PUTYpalluU €r0 BaJICHTHBIX
snextporoB: 3d° 4s”a) 4 mepuox, 2 rpyIia, rIaBHAs MOATPyIna  0) 4 mepuox, 7 rpyIIa, Il OArPYIIIa
B) 4 mepuoJ, 7 rpymma, mobo4YHas noarpynna r) 7 mepuon, 4 rpymma, mo6o4Has HoArpymnmna

5. Kakoii nopsiiKoBbIii HOMEp UMEET JIEMEHT, 3aBepiiatomuid 7 nepuon? a) 1156) 116 B) 117 1) 118
6. B xakux creneHsx OKWCIEHMs HauOoJiee MPOSBISAETCS CXOJCTBO 3JEMEHTOB IJIABHOM M MOOOYHOMN

noArpynn 7 rpymnmbi? a) BO BCeX 0) B HU3IIEH B) B HYJIEBO  T) B BBICIIEH

7. CKOJIBKO MOJIEKYJ B HUKEIMPUBEAEHHOM Psy COAEpKaT TONbKO KoBaleHTHbIE cBA3u: Ca(OH),, O,,
H2C03 R NazO, SOQ, NH4NO3, HQOQ? a) 3 6) 5 B) 6 F) 4

8. C kaxoil wactuneit monekyna NH; moxeT o00pazoBaTh TOMOJHHUTENIbHBIE CBSI3U 1O JIOHOPHO-
aKkHenTopHomy Mexanusmy? a) H' 6) CHy B) H r) Cl,

9. Ckonbko o- U m-cBs3eil B monekyne aneruneHa C,H,? a)5Su0 6)3u2 B)4ul 1)2u3

10. AtoM cepsl B Moekyite SO, HAXOIUTCS B SP -THOPHAN3AIKH, TPHYEM B THOPHIM3AIIH TPUHIMAET
ydacTue oJiHa HenojenEHHas 3JeKTpoHHas napa. Kakyro popmy nmeer Mmonexymna?

a) TpeyroibHast  0) IMHEHHass B) TeTpadApUyYecKas T) yriioBas

KonTtponbHas pabora.

[Tpumep OmiteTa KOHTPOJIBHOM paboThl Mo Teme «PacTBopbl M UX cBoicTBa. KOHIIEHTpalMu pacTBOPOB.
PacTBOpBI 211€KTPOIUTOBY:

Bapnanr 1

1. Paccuurate Maccy kpuctamutoruapata Na,S,03-5H,0 u 006EM BOIBI, HEOOXOIUMBIE IS
npurotoBieHus 250 mi 9% -ro pacteopa (p = 1,07 r/mui)

2. Kak npurorosuts 1 1 pactBopa KBrO; ¢ C¢ = 0,1 M0ib/11, KOTOpBIH OyJIeT MCIONB30BATHCS IS
MIPOBE/ICHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakinu ¢ oopazoBanueM Br,? Paccunrtars 00bEM 3TOTO
pactBopa, HeoOxoauMbIi i mpurotosiaeHus 100 mi pactBopa ¢ Cr = 0,05 mounb/m.

NHauBuayanbHOE IPaKTHUECKOE 3aJaHUE.

[Ipumep A1 MHAVMBUAYAIBHOIO IPAKTUUECKOTO 3aJaHMSL:

[IpakTrueckoe 3aganrie Ne 1 1o mpuUroTOBIECHUIO PACTBOPOB.
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1. ITpuroroButk 100r pactBopa ¢ maccoBoit nonei Cr(NO3)s 2%. Ucxoanas cons Cr(NO3)39H,0.
2. 3MepuTh IIIOTHOCTh IPUTOTOBJIEHHOT'O PacTBOPA.
3. PaccuuTarh MOJIIPHYIO KOHLIEHTPALIUIO 3TOT0 pacTBOpA.
4. Kaxoii 0o0beM HCXOIHOTO pacTBOpa HEOOXOAMMO B3STHh sl HpuroToBieHus S50 M pacTtBopa ¢
MoJsipHOM KoHIeHTpanueit 0,05 monb/n? [IpuroToBUTH pazBeacHHE.
CuryaunoHHas 3ajaya.
3anayva 1. Kak cienyer oAHOBpEMEHHO U3MEHUTH TEMIIEpaTypy U AaBJIeHHE B 00paTUMON peakiuu
2NOy 1) «>N2O4ry (AH npsamoii peakuyu —57,4 x/[x),
Oypast OecuBeTHas
4TO0OBI ra3oBas cMech oOecIBeTHIaCh? a) p yBenu4uth, T yMeHbIINTh; 0) p 1 T yBeIHUUTH;
B) p u T ymMeHbIINTD; T') P YMEHBIINUTD, T YBEIHUUTE.
3amaua 2. PactBOp, coaepxkamuii cMmech coieil cynbdaroB amomuuus u xpoma (III), obpaboranu
M30BITKOM WIENIOYUH, a 3aTeM MPOPMIbTpoBalu. [ e OyayT HAXOJUTHCS COSAMHEHUS aTIOMUHUS U XpoMa?
a) oba — Ha wibTpe;  0) AMFOMUHUN — Ha PUIBTPE, XPOM — B QUIIBTPATE;
B) 00a — B ¢puipTpaTe; T)XpoM — Ha QUIBTPE, ATIOMHUHHUI — B QUIIbTpATE.
3amaua 3. U3 HIDKENIPUBEICHHBIX MOJIEKYJI U MOHOB: Zn2+, K", CI', NH; - coCTaBUTb KOOPIMHALMOHHBIE
(bopMysIBl KOMITJICKCHBIX COCIUHEHWH KaTHOHHOTO, aHWOHHOTO M JJIEKTpOHeHTpampHOro tuma (5
COCIMHCHHI).
3anava 4. YcraHOBUTE COOTBETCTBUE KOHIIEHTPALIMU pacTBOpa U BeJIMYuHbI pH.
1.0,2M HCIO (K = 5-10®);  2.0,05M Ca(OH),; 3. 0,01M H3PO, (Ky' = 107%); 4. 0,IMHNO;3
a) 1. 0) 4; B) 13; r)2
4.1.3. [IIkana orleHUBaHUS ISl TEKYIIETO KOHTPOJIS.
Tecr.
87-100 mpoueHTOB NMpaBUIIbHBIX OTBETOB — OTJIMYHO;
73-86 IpOLIEHTOB MTPaBUWJIBHBIX OTBETOB — XOPOILIO
60-72 npo1ieHTa MpaBUIbHBIX OTBETOB — YAOBIETBOPUTENBHO;
MeHee 60 MpOLEHTOB PABUIIBHBIX OTBETOB — HEY/I0BJIETBOPUTENIBLHO.
KonTponbnas padora.
«OTJIMYHOY» — BCE OTBETHI BEPHBI, XOJ1 PEIICHUSI BEPHBII;
«XOpoII0» — apu(pmeTHdecKkue OmuOKH U HETOYHOCTU B 25-40 mpOLIeHTax 3aJaHui, OCTAIbHBIE OTBETHI
BEPHBI, XOJ] pELICHUs BE3/I€ BEPHBIN;
«yIOBIETBOPUTEIBHO» - OMHMOKK U HeToyHocTd B 40-50 mpolieHTax 3agaHuil, HE MEHEe MOJIOBUHBI
BEPHBIX OTBETOB, X0/ pelIeHUs BepeH Ha 50-75 MpoueHToB;
«HEY/IOBIIETBOPUTEIILHO» — XOJI PEIICHUS] HEBepeH B OOJILIIMHCTBE 3a/1aHNi, BEPHBIX OTBETOB MeHee 50
MPOLIEHTOB.
WNuauBuayanbHOE MpaKTUYECKOE 3a/1aHue.
bosiee 50 mpo1ieHTOB 3aaHMiA BBIMOJHEHO HA 3aHATHU CAMOCTOSATEIBHO — 3aYTEHO.
Menee 50 npoLEHTOB BBITOJIHEHO — HE 3a4TEHO
CobecennoBaHue 1O CUTYAIlIHOHHBIM 3a/1a4aM.
Jlan BepHBIN OTBET (HAa OCHOBAaHUU MPHUBEIACHHBIX YPaBHEHHUH PEaKIIHMii, COCTABICHHBIX (OPMYI BEIIECTB
WM TIPOJIENIaHHBIX PAcUYeTOB), OOOCHOBAHHBIM C HCIIOJI30BAHUEM TEOPETHUYECKUX 3HAHUM; JIMOO OTBET
BEPHBIH MOJHOCTHIO WM YaCTUYHO, HO UMEIOTCS OIIMOKU B PACCYXIECHUSIX, TEOPETHUYECKOe 0OOCHOBAaHHE
HEMOJIHOE — 3aYTEHO
OTBeT TOJHOCTHIO HEBEPHBIM, JUOO OTBET BEPHBI YaCTUYHO, HO TEOPETUYECKOE OOOCHOBAHHUE
OTCYTCTBYET WJIU COJEPKUT TpyObIe OMNUOKU — HE 3aU4TEHO
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4.2. ®opMbl 1 OLIEHOYHBIE CPEACTBA VISl IPOMEKYTOYHOM aTTECTalINH.

4.2.1.

aTTecTalluu 10 yueOHOMY MPEAMETY, TUCHUIUIHHE (MOTYIIIO0)

Kpurepun ouenkn cpopMUpPOBaHHOCTH KOMIIETEHIIMA B paMKax I[POMEXKYTOUYHOM

Kon

KOMIIe
TeHIHH

Koxa
HHAMKATOpA
JOCTHKEHH S
KOMIIEeTeHIINH

CTpyKTypHBIE
3JIeMEeHThbI
OLICHOYHBIX
cpeacTB

Kpurepun
KOMITeTEHIIUH

OICHKH

chopMHUPOBAHHOCTH

He chpopmupoBana

CdopmupoBana

OIIK -1

WJIOIK-1.3

Tect

- He
pacCUMTHIBATH TEILJIOBBIC
a3 dexTh

IIPOIIECCOB;
JIEKTPOHHBIC

yMeeT

XUMHNYCCKHUX
COCTaBJIATHb

KOH(HUTypali  aTOMOB,
MOHOB, ONPENENATh THUI
XUM. CBf3M; CMeUIaTh
paBHOBECHSI B pacTBOpPax
3JE€KTPOJIUTOB.

— HE yMeeT NpPOBOIUTH
MpOCTENIINE
XUMUYECKUE
HKCIEPUMEHTHI, paboTaTh
C XMMHUYECKON NOCYIOH,
pH
pacTBOpPOB MpU MOMOUIA

ONpENEATh

HWHIUKATOPOB.

- Ymeer paccUUTHIBATh
a3 dexTh

IIponuecCCoOB;

TETJIOBBIE
XMMHYECKHX
COCTABIIAITh  AJIEKTPOHHBIC
KOH(UTypaIu

HOHOB,

aTOMOB,
OHp CACIIATh THUII

XUM. CBSI3H; CMEIATh
paBHOBECHSI B PacTBOpax
3JEKTPOJIUTOB.
- ymeeT
MPOCTEUIIINE

OKCIICPUMCHTHI, pa6OTaTB C

IIPOBOJUTD
XUMHUYECKHE
XUMHUYECKOU MOCy101,
onpenensate pH pactBopos
IIpr IMTOMOIIIN MHUKATOPOB.

NAOIIK-1.4

Tect

- He 3HaeT coBpeMeHHYIO
MOJEJIb aTOMa,
- HE UMeeT
MIpEACTABICHUI 0
CTPOCHHHM  XHMHYECKHUX
COETMHEHU N u
3aKOHOMEPHOCTAX
MIPOTEKAHUS
3aBUCUMOCTHU
XUMUYECKHUX

OpOCThIX U

peaKLuii;

CBOMCTB
CJIOKHBIX
BELIECTB OT IMOJIOXKEHUS
3JIEMEHTOB B
MIEPUOIUYECKON CHCTEME

- 3Haer COBPEMEHHYIO
MOJEJIb aToMa,

- HMMEET MPEJCTaBICHUA O
CTPOECHHH XUMHAYECKUX
COCIMHEHU I u
3aKOHOMEPHOCTSX
[IPOTEKAHUs peakuuii;
3aBUCUMOCTH  XUMHUYECKUX
CBONCTB IIPOCTBIX 5
CJIOKHBIX  BELIECTB  OT
IIOJIOKEHUSI DJIEMEHTOB B

MIEPUOTUYECKON CUCTEME

Komnerenuus cuuraercss chopMUpOBaHHONW HAa YpOBHE TpeOOBaHUM K AMCLUMILIMHE (MOAIYJIO) B
COOTBETCTBHHM C OOpa30BaTEeNbHONW MPOTPaMMOM, €CIM 1O HTOraM IPUMEHEHUS OLEHOYHBIX CpPEICTB
IPOMEKYTOUHOW aTTeCTallMd MM HUX OTAEIbHBIX DJIEMEHTOB pPE3YyNbTaThl, JEMOHCTPUPYEMBIE
00y4aroImuMcsi, OTBEYAIOT KPUTEPUIO CPOPMHUPOBAHHOCTH KOMITETCHIINH.



Ecnu mo utoram npoBeeHHON MPOMEXYTOYHON aTTEeCTallMu XOTsS Obl OJTHA M3 KOMIIETCHLUI He
copMHupoBaHa Ha ypoBHE TpeOOBAHUN K JUCLUIUIMHE (MOIYJI0) B COOTBETCTBUM C 0Opa30BaTENbHOM
IporpaMMoii, pe3yibTaThl OOyYaroIIerocss HE COOTBETCTBYIOT KPHUTEPHIO C(HOPMHPOBAHHOCTH
KOMIIETEHIIUH.

4.2.2. IlpoMexxyToUuHast aTTeCTalus TPOBOAUTCS B (hopme: IK3aMeHa.

4.2.3. O1ieHOYHBIE CPENICTBA ISl TPOMEKYTOUHOM aTTECTAIlUU.
[Tpumep 3K3aMeHAITMOHHOTO OUJIeTa!

Bapuant Nel
1.Yucno aTomoB kuciopona B cyibdare mean (M=160 r/mois) maccoii 16 T paBHO:
a) 3,01-10%; b) 1,204-10%; ¢) 2,408:10%; d) 6,02:10%.

2.Kakoli ypoBeHb U IOypOBEHb 3amoJHAeTCs deKTpoHamu nociie 4s? a) 4f;  b) 3d; c) 4p; d) 4d.

3. DJIeMEHT ¢ TIOPSAAKOBBIM HOMEPOM 115 — 3TO 3IIEKTPOHHBIN aHAJIOT:

a) a3oTa; b) yrmepona;  c¢) xpoma; d) Banagus.

4. BanenTHas KoH(HTyparms atoMa — 5s° 5p°. OH HAXOIUTCS B:

a)Snep.,, Il Arp.; b)Smep.,, Vbrp.; ¢)5Snep.,, VArp.; d)S5Smep., IIbrp.

5. KakoBa (opma Mmomekyasl xmopuma docdopa (III), ecnm: Tun rubpummsammm atoma ¢ocdopa sp’; B

THOPUAN3AAN YIaCTBYIOT TPH OJHODJIEKTPOHHBIX OpOUTAIM W OJHA HEIMOJEICHHAs DJIEKTPOHHAs Mapa. a)
TpeyroibHas; b) mupamMumanpHas; C) yrioBas; d) TeTpasmpuueckas
6. AH% (COy)) = - 393 k/Ix/Monb. CKONBKO BBIIEIMTCS WM MOIJIOTHTCS TEIUIOTHI IIPU B3aUMOACUCTBUM 6 T

yriepona u 11,2 n xucnopona?

a) mornotutcs 393 xJlx; b) mormotutcs 196,5 xJIx; c) Beiaenurcs 393 k/[x; d) Bermenurcs 196,5 x/Ix.

7. llpoBenst ananu3 ypaBHeHus: [ mO0Oca ¢ ydyeToM H3MEHEHHUS SHTPONHH, YCTAHOBUTH, MPU KAKUX TEMIIEpaTypax
BO3MOHO MPOTEKAHUE IHAOTEPMHUUECKON peakinuu Siw) + 2H,) = SiHagy: @) HM mpu Kakwux; b) mpu
BBICOKMX; C) IpH HU3KHX;  d) mpu J1r00BIX Temreparypax.

8. Cpennee 3HaueHue ckopoctd romoreHHod peakiuu 2NOgy + Clypy = 2NOCl,y paBHo 0,8 MOIB/I'MHH IIpH
koHIeHTparu okcuna azora (II) 0,4 monw/m m xoHmnentpammu xjopa 0,2 moms/n. KoHcraHTa ckopocTh
XUMHMUYECKOHN peakiuy paBHa

9. TemmeparypHblii KO3()GHIMEHT peakuu OKWCIeHHs jekapctBa paBeH 2. Ilpu Temmeparype 65°C cpok
XpaHEeHHs COCTABUII 2,5 MecsIa. Paccunraiite cpok ero XxpaHeHus pu KoMHaTHOM Temneparype 25°C.  a) 3 rona
4 mec.; b)4rona; c) 10 mec.; d) 1 rox 8 mec.

10. PactBop, B 400 mit kotoporo coaepskurcst 3,32 1 ioauaa kanust (M=166 r/MO0JIb), HCIOIB3YETCS ISl PeaKIHH
2KI + Br, = 2KBr + I, . MonspHasi KOHIIEHTpaIUsl 5KBUBAJICHTa, MOJIB/JTI:

11. PacTBOpBI HIKEIPHUBEICHHBIX BEUIECTB WMEIOT OJMHAKOBYIO MOJISPHYIO KOHIIEHTPAIMIO W TEMIIEparypy.
Pacmonoxute 3TH pacTBOPHI B OPSIKE YMEHBIIICHIS OCMOTHIECKOTO JTABJICHUS:

a) OyTaHOJ — CEpPHHUCTAsI KUCIIOTa — KapOOHAT aMMOHWS,

b) cepHucras kucimoTa — OyTaHOJI — KapOOHAT AMMOHHS,

¢) kapOOHAT aMMOHUS — CEPHUCTAsI KUCIoTa — OyTaHo; d) OyTaHo)I — KapOOHAT aMMOHHMS — CEPHUCTAsE KUCJIOTA.
12. B xakoM psiay 3J€KTPOJMTOB PABHOM KOHIEHTPAIMU MPOMCXOAuT ymeHblieHue pH pactBopos? a) NaOH —
HNO; — HNO,; b) NaOH — HNO,~HNO; ¢) HNO; — HNO, —NaOH; d)HNO, — HNO;—NaOH

13. Crenenp auccormanuu (o) B p-pe cimaboro ocrHoBanus ¢ C = 0,02 mone/n  pasHa 0,005. Beruuciuts pH:

14. KoHueHTpamusi KaTHOHA A B HACHIIEHHOM DAcTBOPE TPYIHOPACTBOPUMOM comu Tuma A,B pasma 2-107°
moutb/11. [1P 3T0# conu paBHO:

15. B pacTtBOpe Kakoi COJIH JJAKMYC OKpAIlleH B PO30BbIH 1[BET, a (eHodrancun GecupeTen?

a) Na,S; b) KHSO;; ¢) FeCls; d) Ba(NOs),

16. Xnopun xpoma ruaponusyetcs noiarocteto (h = 100%) npwu:

a) nobaenennu Na,S; b) nobasnennn HCl; c) narpeBanuu pactBopa; d) nodasnenuun CrCls.
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17. Kakas gacTuma mposiBisieT OKHCIUTEIFHO-BOCCTAHOBUTEIIBHYIO TBOHCTBEHHOCTH?

a) PO,"; b)CasP,;  ¢)PHy d) [HoPO]"

18. HeoOXoauMo pa3pymuTh KOMILICKCHBIA HOH [Cd(CN)4]2' . Umerotcs peaktussl: Na,S, Na,CO;, NaOH, NaNO:s.
CoctaB ocanka (opmyna):

19. B ypaBHenuu peakiun = Bro+ ... —>  KBr+ KBrO; + HO  mpormyiieHo BemecTso:

20. B kako# peakiiiu OJHUM U3 MPOAYKTOB Oyner cepa?

a) SO; +H,S0O4; b) Na,S,0; + HCI;  ¢) Na,SOs,,, + H,SO4 (70% p-p);  d) HSO; + SO;

21. Kakoe coemunenne azota (opmymna) obpasyercs B peakunn: KMnO,4 + KNO, +H,SO,—~ MnSO, + K,SO, +
...+tH,O0?

22. B peaknum MnSO, + NaBiO; + HNO; - HMnO, + Bi(NO;); + K,SO, + KNO; + H,O xoaddunuent mpu
OKHUCIUTEE:

23. Kaxkoe cBoiicTBo ruapokcuaa cypbMal (I11) mposiBisieTcst B peakiusax ¢ KUCIOTAMH U Ie09aMu?

24. JlonuimuTe IMPOMyIEHHBIN MTPOILYKT PEaKIIUK Na,B.O; + H,SO, + H,O — ... + Na,SOy,:
25. Tlpusenennomy psay kuciaot — H,CrO, —H;CrO; —H,Cr,0; —~HCrO, — cOOTBETCTBYET psiji HA3BaHHIA:

a) XpoMoBas b) xpomoBas ¢) metaxpomuctasi d) OpTOXpOMHUCTAS

OpPTOXpPOMHUCTAS OPTOXpOMHUCTAs XpOMOBast METaxpOMHUCTAs

THXPOMHCTAS TMXPOMOBAst JMXPOMOBAst JMXPOMUCTAS

MCTaxXpoOMHCTaA METaxpoOMHUCTas OpTOXpOoOMHUCTAad XpoMoBas

26. Cynbtar xpoma (III) obGpaGortamu OombmuMm m30biTkoM NaOH. Kakoe coemunenue xpoma (popmyia)
oOpa3yercs?

27. Coenunenne K;MnO; HazbIBaeTcst

28. Coms xene3noit kuciotsl K,FeO, 8 OBP ciocoOHa MposiBIISATE TOIBKO CBOMCTBaA

29. Kak naszpiBaetcs peakuust AgNO; + NH,OH + CsH 1,06 — ...?7
30. IIpu criaBieHHMU CMeCH yKa3aHHBIX PEaKTHBOB
MnO, + KCIO; + KOH— ... o0pasyeTcst KpUCTAJUINIECKUH TPOAYKT, OKpAIICHHbIH B LBET

4.2.4. llkana OLlEHUBAHUSI.
0-17 mpaBUJIbHBIX OTBETOB — HEYOBJIETBOPUTEIILHO;

18-21 npaBUIBHBIX OTBETOB — yIOBIETBOPUTEIBHO;

22-25 npaBUIBHBIX OTBETOB — XOPOLIO;

26-30 npaBUIBHBIX OTBETOB — OTINYHO.

4.3. COOTBETCTBHE OLICHOYHBIX CPEACTB MPOMEKYTOUHOW aTTeCTalMM MO TUCHMILIMHE (HOPMUPYEMBIM

KOMIICTCHIIUAM
Ko MHIHKATOpA OueHovHbIe CpeACTBA MPOMEKYTOYHOM aTTeCTAlUN
Kon
JOCTHKeHUSA
KOMIIETCHIIUN TECT
KOMIIETCHIIM U
OIIK -1 UJOIIK-1.3 +
HUJOIIK-1.4 +

5. Meroauveckue MaTepuaJibl 10 OCBOCHUIO IUCIUIIINHbI

Meroaundeckue matepuabl o qucuurinae (ITpumoxenue 1).

6. YueOHas quTepatypa AJs 00y4aromMXcs N0 JMCHUILTHHE
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1. HectrepoBa, O. B. Heopranuueckass xumus : yueOHWK i ¢dapManeBTHUECKUX
yHuBepcuteToB U ¢paxynsTeToB / O. B. Hecrepona, B. A. [lonkos, A. B. babkos u ap. - 2-e u3n. -
Mocksa : Jlaboparopus 3Hanuid, 2024. - 369 c. Cuctem. tTpeboBanus: Adobe Reader XI; sxpan
10". - 3arm. ¢ tutyn. skpana. - ISBN 978-5-93208-780-0. - Tekct : snextponHsiii // IbBC
"KoHcynpTaHT cTyaeHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785932087800.html

2. Cemenos, U. H. Xumust : yueO6nuk s By3oB / 1. H. Cemenos, U. JI. [lepdunosa. - 6-¢
u3l. , crepeoruil. - Cankt-IletepOypr : XUMU3 AT, 2024. - 656 c. - ISBN 978-5-93808-468-1.

- Tekcr : onekrponnsii // OBC "Koncynprant crtynmenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785938084681.html
3. OOmast xumust: yued. mocobue ans cryaentoB By3oB / A.B. Cysopos, A.b. Hukonbckwii -

C.-T116., Xumus, 1995 . — 623 c.
4.Cemenos, . H. Xumus : yueOnuk mist By30B / M. H. Cemenos, U. JI. [lepdunosa. - 6-¢ u3n. ,
crepeorur. - Cankr-Ilerepoypr : XUMU3AT, 2024. - 656 c. - ISBN 978-5-93808-468-1. -

Texct : onekrponnbii // 3OBC "Koncynbrant crynmenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785938084681.html
5.ApnamnukoBa, E. . Heoprannueckas xumus : Ilpaktukym / E. U. Apnamnuxosa, E. ]I

Hemunona, B. A. Anémun; nox pea. A. B. llleBenbkoBa. - Mocksa : Jlaboparopust 3Hanuii, 2021.
- 478 c. Cuctem. TpeboBanusi: Adobe Reader XI ; sxpan 10". - ISBN 978-5-00101-938-1. - Tekcr
: anektporHsli  //  OBC  "KoncynpranT crymenta" : [caiit]. - URL
https /[www.studentlibrary.ru/book/ISBN9785001019381.html

7. MaTepuanbHO-TeXHH4YecKasi 0a3a, HTHPOPMALMOHHbIE TEXHOJIOIHH, IPOrPAMMHOE
o0ecreyeHne, COBpeMeHHbIe podeccnoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBbI

B mnponecce u3ydeHHs AMCHMIIIMHBI HCHOJB3YIOTCSA: y4e€OHBIE ayAMTOPUM [l IPOBEIEHUS
3aHSATUHA JIEKIMOHHOTO THUIIA, 3aHATUNH CEMUHAPCKOro THWIa, J1a0OpaTOpHOE M HWHCTPYMEHTAJIbHOE
obopynoBaHue 1 paboThl CTYJIEHTOB.

JlaGopaTopust ocHallieHa BBITSHKHBIME 1IKadaMu, JOCTATOYHBIM KOJMYECTBOM XUMHUYECKOM
MOCYZbl, 000PYIOBAaHUS M PEAKTUBOB AJI MHAUBUAYAIBHOHN JTa00paTOPHOI pabOThI KaXKAOTO CTYJEeHTa
(mpoOupku, KOJIOBI, MEPHBIE IMITUHAPHI, TUTIETKHU, CTEKIITHHBIE MMaJT0YKH, BECHI, pa3HOBEC, DJIEKTPUIEC-
KH€ TJITUTKH, CIIUPTOBKH, Ta00paTOPHBIE MITATHBBI, IITAHTIIA3bl C PACTBOPAMHU M KPUCTATTUIECKUMU
peakTuBaMn).

Jnst aTeHust IeKuuid UMEETCs MYJIbTUMEIUNHBIN KOMIUIEKC (HOYTOYK, MPOEKTOp, dKpaH); €CTh
HaOOpHI TaOIUIL IO BCEM pa3jiesaM JUMCHUIUIMHBI, CUTyallUOHHBIE 3a/Jaul, TECTOBBIE 33JaHUs, JOCKA.
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AHHOTAIIUSA PABOYEM ITPOI'PAMMBI JUCHUITINHBI
b1.0.05 Xumus o01iast 1 Heopraunyeckas

Koxn u HanmMeHoBaHHMe HampaBJieHHsi NOAroroBku, mnpopuas: 19.03.01 buorexnonorus.
dapmareBTHUECKass OMOTEXHOIOTHSL.

KBamndukamnus (creneHb) BLIMYCKHUKA: OaKaiaBp

®opma 00yueHHsI: OUHAS

®opmupyemasi(bie) KOMIeTeHusi(n):

OIIK-1: CnocobeH u3ydaTh, aHaJIU3UPOBATH, HCIOJIH30BaTh OMOJIOTHYECKHE OOBEKTHI U IPOIIECCHI,
OCHOBBIBASICh HA 3aKOHAaX M 3aKOHOMEPHOCTSAX MAaTeMaTHYECKUX, (PHU3UUECKUX, XUMHUECKUX H
OMOJIOTMYECKUX HAYK U UX B3aMMOCBSI3X.

OIIK-1.3: Bnageer W WCHONB3yeT B CBOCH MPOPECCHOHATBHOW IEATEILHOCTH 3HAHUS 3aKOHOB U
3aKOHOMEPHOCTEN XMMUYECKUX HayK.

OIIK-1.4: U3yyaer, aHanmu3upyeT, UCHOIB3YET OMOJIOTHYECKHEe OOBEKTHI M MPOILECCHl, OCHOBLIBASICH HA
3aKOHAX W 3aKOHOMEPHOCTSX OHOJIOTUYECKMX HAyK M HMX B3aUMOCBS3AX C MaTEeMaTHUYECKUMH,
(bU3MYECKUMHU U XUMUYECKUMU HayKaMHU.

O0beM 1 MecTO IMCcUMILIMHBI B cTpyKType OITOII:

Jucuunnuna b1.0.05 Xumus oOriast 1 Heopranuueckas oTHOcUTCs K 6a3oBoit yactu OIIOIN, uzyyaercs
B 1 cemectpe 1 kypca, oOmiast Tpy10€MKOCTh AUCLMILIMHBI B 3aU€THBIX €AMHMIIAX cocTaBiseT S 3. €.(180
4acoB).

IInan (MCHUNIMHBL:

Pasznen 1. Beenenue. Ilpeamer, 3anaun u MeToibl 001IeH U HEOPraHWYecKO XUMuu. OCHOBHBIE 3aKOHBI,
II0JIOKEHUS Y TIOHATUS XUMHH.

Pazgen 2. CtpoeHue BemiecTna.

Pa3nen 3. OCHOBHBIE 3aKOHOMEPHOCTHU IIPOTEKAHUS XUMUYECKUX PEAKLIUH.

Pa3nen 4. Yuenue o pactsopax. PacTBOpEI 1 MX CBOMCTBA.

Paznen 5. OxucnurenbHO-BoccTaHoBUTENbHBIE peakuuu (OBP).

Paznen 6. Xumust KOMIUIEKCHBIX COSTMHEHHI

Paznen 7. Xumus s1emMeHTOB.

®dopMa NpoMeKYTOUHOM aTTeCTALMU:

IIpomerxyTouHas arTecTanus NpoBOIUTCA B (opMe IK3aMeHa.
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