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1 ey 1 3212491 OCBOCHUSA M CHUININHBI

[lenpr0 OCBOEHUST JUCHUIUIMHBI « XUMUSD SBIsETCS POPMUPOBAHUE HAYYHOTO
MHUPOBO33pPEHNUSA, MPUBUTUE HABBIKOB YCTAHOBJIEHUS CBSI3M CTPOEHUS M CBOMCTB
BEIIIECTB C BO3MOXHOCTBHIO €ro MPUMEHEHUS, MPUOOPETEHUE HABBIKOB PabOTHI C
BEIIECTBAMU U 00OpYy/IOBaHHEM B  JIADOPATOPHBIX  YCJIOBHUSIX, YMEHHUE
CaMOCTOATENLHO paboTaTh C TUTEPATYPOM 110 XUMHH.

[enp XxuMHUECKOW MOATOTOBKM OakajaBpa 3akKiio4aeTcs He B aOCOIIOTHOM
3HAHUM 3aKOHOB, a B CO3/IAHUM XWMHUYECKOTO MBIILICHUS, JAIOMIEr0 BO3MOXHOCTH
pemaTh pa3InyHbie MPOOIEeMbl (PU3UKO-XUMHUYECKOTO HAMPABICHU.

3agayn QUCIUAILINHEL:

- OCBOCHHME TEOPETUYECKUX OCHOB XUMHH;

- M3y4YE€HUE COCTaBa, CTPOCHHUS M XMMHYECKUX CBOMCTB COCIMHEHUN Ha
OCHOBE CTPOCHUS aTOMa;

- OBJIaJICHUE METOJaMHu U CIoco0aMM aHallM3a U TOJIYYCHHS] HEKOTOPBIX
BEILIECTB.

2 MecTo TUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMmbl

2.1 JIucuummaa b1.0.08 «XuMus» OTHOCUTCS K 00s3aTEIbHOM YacTH OJIOKa
bl «lucuumiunael (MOIYJIN)» OCHOBHOM 00pa30BaTEIIbHOM MPOrpaMMbl HallpaBJICHUS
rmoarotoBku 36.03.02 3ooTexHUS

2.2 JIns yCHenrHoro OCBOCHUS TUCITATIINHBI « XUMUS» 00yUJaIOIIUACS JOJIKEH
UMeTh 0a30BYI0 TOJATOTOBKY IO JHWCIUIUIMHAM «XHUMHs», «buomorus» B oO0beme
MpOTrpaMMbl CpETHETO O0IIEro 00pa3oBaHUsI.

2.3 PesynbTaThl 00y4YeHHWs 10 JUCITUIUIMHE HEOOXOMUMBI IS HW3yYCHUS
CleAylmux IUCHUIUIMH: «buonornueckas xumus», «CelbCKOX039iCTBEHHAS
PaTuOONOIIOTHS.

3 IlepeyeHbp NIAHUPYEMBIX Pe3yJdbTATOB O0y4YeHHMS] MO JAUCHMILIMHE,
COOTHECEHHBIX € IUIAHMPYEMBIMH Pe3yJbTATAMHM OCBOCHHSI 00pa30BaTeJIbHOM
NMPOrpamMmabl

[Inanupyembie pe3ysibTaThl OOYYEHHMsI MO AUCHUILIMHE — 3HAHUS, YMEHUS,
HAaBBIKM W (WJIM) OMBIT JEATETLHOCTH, XapaKTepU3YIIIHe 3Tamnbl (HOPMHUPOBAHUS
KOMIIETCHIIUM ¥ OOECIEeYUBAIOIINE JIOCTIKEHHUE IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHSI 00pa30BaTENbHON MTPOTPaAMMBI.



Komnerenius

Nunukaropel
IOCTHKEHUS
KOMIIETEHIUHA

Ilepedens UIAHUPYEMBIX PE3YIIBTATOB
00y4yeHMs 110 JUCLUIUIMHE

OIIK-4. Cnocoben o6oc-
HOBBIBaTh M PEATU30BBI-
BaTh B Mpo(heccHoHalb-
HOW JIESATETBHOCTH  CO-
BPEMCHHBIC TEXHOJIOTHSI
C UCIOJIb30BAHUEM TPHU-
O6opHo-
WHCTPYMEHTAJIBHON Oa3bl
U HCIOJIb30BaTh OCHOB-
HbIC €CTECTBEHHBIC, OHO-
jJorudeckue u mpodec-
CHOHAJIbHBIC TIOHSTHS, a
TaKXe METOJbl TpPU pe-
nieHuu oomienpodeccro-
HAJIbHBIX 3314

NA-20I1K-4 Hcnonwiyet
OCHOBHBIC E€CTECTBCHHBIE,
OMOJIOTUYECKHE u
npodeCCHOHATbHBIE
MOHATUS U METOJbI TPH
pelIeHUH
obmenpodeccuoHaIbHBIX
3aga4

3HATh:
OCHOBHBIE IIOHATUSA U 3aKOHBI XUMUU;
0COOCHHOCTH  XUMHWYECKOM CBSI3U B

Pa3IMYHBIX XWUMHYCCKUX COCANMHCHUAX;

CBOMCTBA BaXKHEHIITHX KJIACCOB
HEOPraHUYECKUX, OpraHNYeCKHUX
COCIMHEHUM BO B3aMMOCBSI3HM C UX
CTPOEHUEM n GyHKIHAMU;
3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHYSCKHX MIPOIIECCOB; CITIOCOOBI
BBIDQKEHUSI COCTaBa  pPAaCTBOPOB, HUX
CBOMCTBA; MEXaHM3M  OKHMCIHTCIBbHO-
BOCCTAHOBHUTEIIHLHBIX MIPOLIECCOB;

TCOPCTUYCCKHUC OCHOBBI XHMHUYCCKUX H
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX METOJ0B aHajiIu3a

BEILIECTB, METPOJIOTHYECKUE
XapaKTEpUCTUKU METOJI0B aHAJIM3a,
yMeThb:

IPOBOIUTH OTOOp MPOOBI IJIsi aHAM3a U
HOATOTaBIIMBATh €€; TOTOBUTH PAaCTBOPHI
IUIl aHaJW3a BEINECTBAa; IJIAHUPOBATh MU
OCYIIECTBIISATh XUMHYECKUI IKCIIEPUMEHT;

AQHAIM3UPOBAaTh M HMHTEPIPETUPOBATH
IIOJTyYEHHBIE pe3ynbTaThl,
(¢bopMyIMpOBaTh  BBIBOABI; IPUMEHSATH
H3y4YEHHBIE METO/BI HCCIIEA0BAHUS
BEIIECTB K aHaIu3y KOPMOB,
OMOJIOrHYECKHX 00BEKTOB,
CENbCKOXO35MCTBEHHOU POAYKIUU;

WCIIOJh30BATh TEOPETHUYECKHE 3HAHHUSA H
NpPaKTUYECKUE HaBBIKU, MOTy4YE€HHBIE MPU
HU3Y4YCHUN OUCHUIIIIMHBL «XI/IMI/ISI)), JJISL
peleHus COOTBETCTBYIOLINX
npodeCcCHOHANTBHBIX 33]1aY,

BJIaJeTh:

COBPEMEHHOM XUMHYECKON
TEPMUHOJIOTHEN; OCHOBHBIMH HaBbIKAMH
paboTel € peakTHUBaMH, J1abOpaTOpHON
MIOCYJIOH, 71a00paTOPHBIM
obopynoBaHuEM; TEOPETHICCKUMU
OCHOBAMHU  XMMHYECKHMX U  (HU3UKO-
XUMHNYECKHUX METOJ0B aHaJIN3a BCIIECCTB.




4 CTpyKTYypa U coiepKaHue TUCHUIINHBI

4.1 O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThI

By yueOnol paboThl

TpynoemkocTs

ouHasi hopMa oOydeHus

3ao4Has popma 0OydUeHUS

AynutopHble  3aHATUS  (KOHTaKTHas

72 18
paboTa ¢ penoaBaTesieM), BCero
B T.4.: JIGKITUU 28 10
J1a00paTOPHBIE 3aHATHS 44 8
CamocrosiTenbHas paboTa 72 153
[MpomexyTouHas aTTecTanus (IK3aMeH) 36/ 1 cemectp 9/ 2 kypc
OO011ast TPYI0EMKOCTh TUACIUILTHHBI 180/53E 180/53E




4.2 Conep:xaHue QUCHUNINHBI

HanMmeHoBaHHUe paszena TpynoeMKOCTh pa3ziena U ee paciupeielieHue Mo BUuaaM yueOHon Konpl
AUCIHILIHHE! / OcCHOBHBIE BOIPOCHI TEMBI pabotst, Hac. (bopmmpyembr
YKPYITHEHHBIE TEMBI P ouHast (opma 00ydeHus 3a04Hast popma 0OydeHuUs X
paszena Bcero | neknua | JIII3 | CPC | Bcero | nexums | JIII3 CPC KOMITCTCHIIN
1 2 3 4 5 6 7 8 9 10 11
1 cemectp 1 xypc
20 4 6 10 23 2 2 19
1 OcHoBHbBIE TOHATUS XUMHH + + +
1 OCHOBHEIE 2 OCHOBHbBIE 3aKOHBI XUMUU + + +
MOHSTHUS U 3aKOHBI 3 XumMu4eckue peakiuu. THUIIbl + + + +
xumuu. Kiaccol 1 IIPU3HAKY pEAKINU OIIK-4
HEOPraHUYECKHX 4 Oxkcunpl. Kucnorer. OcHOBa-
COEeIMHEHUN Hust. Coun.
Knaccudukanus. [Tonyuenue. + + + + + +
XHUMHUYECKUE CBOWCTBA.
IIpuMeHeHue
BxoHOW KOHTPOJIb, YCTHBIN Y CTHBIN OIpoc, pelieHue 3a1a4
®opMa KOHTPOJIA A POJIb, ¥ poc. p At
ONpocC, peIICHHE 3a]1a4, JOKIa] JIOKJIaJ1
8 2 2 6 16 2 - 14
1 Hcropus pa3BuUTHUSA + + +
YYEHHMsI O CTPOCHHH aTOMa
2 CrpoeHue aToMma.
. 2 KsanroBas Teopus
Hepnomiecknit sakon CTPOEHHUSI  aToma PaGotsr
U TIepUoAnYECKas P N + + + + OIIK-4
I'eitzenbepra u IIpémunrepa.
cucrema
KBanToBbI€ uncna
J.N.Menneneena -
3 [Tepuoawyaecknii 3aK0H
U niepuoanyecKas cucrema X0 + + +
JI.. Menneneena.

®opMa KOHTPOJIA

YcTHBIM onpoc, penieHue 3aaad,
JTOKJIaI

Bormpocs! k 5k3aMeny




8 2 - 6 20 - - 20
1 OCHOBHbIE TTOHSITHSL.
VYcnoBue oOpazoBaHust CBSI3H. + + +
Tunel XUMHYECKUX CBSI3€H, UX
XapaKTEePUCTHKA
3 XuMH4YecKas CBI3b 2 MeTtobl OIMCAaHUS OIIK-4
XUMUYECKOM  CBSI3H:  METOJA
BajeHTHbIX cBsizel (MBC) u + + +
METOJ MOJIEKYJISIPHBIX
opouraneit (MMO)
3 T'uOpummzanus u e€ TUIIBI + + +
dopma KOHTPOJIS Bomnpocsl k 3x3ameny Bomnpock! k 3x3aMeny
12 2 4 6 11 1 - 10
1 OcHoOBHBIE MTOHSATHUSA
XUMHUYECKOUN TEPMOJVUHAMHUKH. + + +
IlepBblil 3aKOH TEPMOAMHAMUKH
2 Bropoii 3aKOH
4 Xumuyeckas
TEPMOJUHAMHUKNA.  OHTPOIIHSL. OIIK-4
TePMOJHHAMIIA VYcnoBus  caMONpOU3BOJIBHOTO ¥ * ¥ *
MPOTEKAHUs MTPOIIECCOB
3 Tepmoxumusa. TXY.
3axoH ['ecca. CnenctBus u3 + + + +
3akoHa ['ecca
®opMa KOHTPOJIA YcTHBIH 0npoc, pelmeHne 3a1a4 Bormpocs! k 3k3aMeny
14 2 4 6 14 1 1 12
1 CxopocTh XUMUYECKOMN
5 OcHOBBI XUMHUYECKON | peakuuu. DakTopsl, BIUSIOMINE OIK-4
KuHETUKU. PaBHOBECHE + + + + +

Ha CKOPOCTb PEAKIUH.
3aBUCUMOCTb CKOPOCTH peakluu
OT KOHLEHTpaLuu




2 3aBUCHUMOCTBH CKOPOCTHU
pEeaKIu OT TeMIIepaTyphl.
[IpaBuno Bant-I'odda. Teopus
AKTUBHBIX CTOJIKHOBEHUH.
YpaBHenue AppeHunyca

3 Teopusi akTHUBUPOBAHHOT'O
komiuiekca. Kpatkue ceeeHus
0 KaTtaJuse.

4 TIoHsATHE XUMUYECKOTO
paBHOBecus. Koncranra
XMMHYECKOTIO PABHOBECHS.
CwMmeleHne paBHOBECHS

dopMa KOHTPOJISI

Y CTHBIN onpoc, peleHne 3a1a4y

YcTHBIN onpoc, penieHue 3a1a4y

22 4 8 10 17 2 1 14
1 OCHOBHBIE TTOHATHS.
CriocoObI BBIpayKE€HUS COCTaBa + + + + +
pacTBOpPOB
P KoanuraruBHBIE CBOMCTBA + + +
pacTBOPOB HEDJIEKTPOJIUTOB
+ + + + + +
Jucconuanuu. (uccomuamus
KHCJIOT, OCHOBAHMI1, COJIeH
4 Jluccomuanus BOJIbI. + + +
[Tonstue pH. IlpousBenenue
pacTBOPUMOCTH
5 ['uapomms coneit + + +
DopMa KOHTPOIA YcTHBIM onpoc, penieHue 3aaay, YcTHBIM onpoc, penieHue 3aaady,
JIOKJIa JOKJIaf
6 2 4 2 14 1 1 12
7 KommekcHbIe 1 KoMmiekcHbIE COeJUHEHMUS. + + + + OIIK-4
COCIIMHEHMUS Crpoenune. Knaccuduxarus.
Howmenxknarypa




2 XMMUYECKas CBI3b B
KOMILICKCHBIX COCAUHCHUSIX.
IloBeneHne KOMIUIEKCHBIX
COCIMHEHM B pacTBOpax.
KoncTanTa HecTOHKOCTH
KOMILIEKCHBIX HOHOB KaK Mepa
WX YCTOHYMBOCTH

@PopMa KOHTPOJIA

Y CTHBIN ONpoC, peleHue 3a1a4

Y CTHBIN ONpoC, peleHue 3a1a4y

8 OBP. DnexTpoxumus

12 2 6 4

16 1 1 14

1 OKHUCITUTENBHO-
BOCCTAHOBUTEJIBLHBIC PEAKITUN
(OBP)

+ + +

+ + +

2 OCHOBBI 3JIEKTPOXUMUHU.
[ToHsiTHE PNEKTPOIHOTO
MoTeHIMana. Y paBHEHHE
Hepucra. DnexTpoxumuyeckuit
P HANIpsKEHMSI METAJNIOB

3 Turbl 371€KTPOIOB.
TI'anpBaHMYECKUM BJIEMEHT.
[TpombllIeHHBIE UCTOYHUKH
TOKa.

4 Dnektponu3. Bubt
anekTponusa. 3akonsl Dapazes.

5 Koppo3zus metannos.
Bunel koppo3uu (xumuyeckast u
anekTpoxuMudeckas). Criocoosl
3allUThl OT KOPPO3UU

OIIK-4

dopMa KOHTPOJIA

YcTHBIM onpoc, peneHue 3aaay,
IOKJIaT

VYcTHBIM onpoc, penieHue 3aaay,
IOKJIaJ

9 XuMus 3J1€MEHTOB

18 4 4 10

19 - 1 18

1 Merannel. [Tonoxenne B
MIEPUOUYECKON CUCTEME.
OO6m1ast xapaKTepuCTHKA.

+ +

+ +

OIIK-4




CriocoOBbI MOJTyYeHUSI.
CaoiictBa. CriiaBsl

2 Hemetamel. Ilonoxenue B
IIEPUOIHYECKON CUCTEME.

DOU3nIeCKre U XUMUYCCKHUE + + + +

cBoiicTBa. CriocoObl

TTOJTyYCHUS.

3 CBolicTBa COJISIHOM, a30THOM,

CEPHOU KHUCJIOT B Pa3IN4YHBIX + + + +

KOHIICHTPAIIHSX.
dopMa KOHTPOJIA KonTponbHast pabota, TOKIa bl KonTponbHast pabota, TOKIaIbl

20 4 4 12 21 - 1 20

1 Knmaccudukarus + +

OpPraHUYECKUX COCIMHECHUN
10 BBe,Z[eHI/IeUB Kypc 2 Homenkmarypa OIIK-4
OpTaHMHYCCKOM XHUMHUH OPraHNYeCKUX COCTMHEHUHN * *

3 CTpoeHue u CBOMCTBA § + N N N

OpPraHUYECKUX COCTUHECHUM
dopMa KOHTPOJIA Y cTHBIN onpoc YcTHBII onpoc
Tpoweskyrotmas IK3aMeH IK3aMeH OIIK-4
arrecraums
Aymutopusix u CPC 144 28 44 72 171 10 8 153
JK3aMeH 36 9
Bcero 180 180

10




5 OOpa3oBare/ibHbIE TEXHOJOTHH

C wnenbto oOecrieueHUss pa3BUTHS y OOYYAIOMIETOCS HAaBBIKOB KOMaHIIHOM
paboThl, MEKITMYHOCTHON KOMMYHUKAIIUH, IPUHATHS PEIICHUH, JIUIEPCKUX KAaYeCTB,
B cooTBeTcTBUU ¢ TpeboBaHusamMu OI'OC BO no namnpasieHuto noaroroBku 36.03.02
300TeXHUs, peann3anus KOMIETEHTHOCTHOIO MOJIXO0/a MPEIyCMaTPUBAET IIMPOKOE
UCIIOJIb30BaHUE B 00pa30BATENIbHON JESITEIbHOCTH AKTUBHBIX M HHTEPAKTHUBHBIX
dopM mpoBedeHHs 3aHATHIA (BKIOYas MpU  HEOOXOAMMOCTH TPOBEICHUE
MHTEPAKTUBHBIX JIEKIUI, TPYIIOBBIX JUCKYCCHI, POJIEBBIX WP, TPEHUHTOB, aHAIN3
CUTyallUi M MMUTALMOHHBIX MOJEJNEH, NpPEenoJaBaHHe IUCLUMUIUIMH (MOAyJeil) B
dbopMe KypcOB, COCTABIIEHHBIX Ha OCHOBE PE3yJIbTATOB HAYYHBIX HCCIIECOBAHMIA,
IPOBOJMMBIX AKajeMued, B TOM YHCIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEU
npo¢eCCUOHATIBHON JIESITEIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEN paboToareeii) B
COUETAaHWU C BHEAYJUTOPHOM paboTod C 1enblo (OPMHUPOBAHUS W PA3BUTHUSA
poecCUOHANIbHBIX HaBBIKOB 00YUYaOIIUXCS.

B nenmom mo gucruruiiHe «XWMUS» B WHTEPAKTUBHOW (OpME MPOBOAMUTCS
33,3% ayauTOpHBIX YacoB.

Hcnonp3yembie B y4eOHOM MPOIECCE HHTEPAKTUBHBIC U AKTHBHBIC
Hone 00pasoBarebHbIC TEXHOJIOTUN
M
P NpakTHYeCKue 3a- | JabopaTOpHBIC Bcero
TEMBI JIEKIIUH
HATHS 3aHATUS
dhopma Jachl dhopma gacel | (Gopma | dachel
1,6 JeKuus-oecena 4 - - - - 4
JIEKIUs-
2.4,8,9,10 " 10 - - - - 10
pe3eHTaIHs

Htoro B yacax (% Kk 00IieMy KOJMYECTBY ayAUTOPHBIX YaCOB) 14 (25,9 %)

6 YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE 00ecreyeHre JUCHUILINHbI
a) IEpeUYeHb OCHOBHOM JIMTEPATYPhI, HEOOXOAUMOM /1711 OCBOCHUS AUCIUTLIIUHBI

1. BoctpukoBa H.M., Koponesa I''A. Xumusi: Yuedbnoe nocobue.- KpacHospck:
Coy, 2016. 136 c.: ISBN 978-5-7638-3510-6 - Pexum mocryma:
http://znanium.com/catalog/product/968024

2. OcHoBbl 00mIeH U (hr3nueckor xumuu: Yuebnoe nocodue / B.B. Epemun, A.4.
bopmeBckmii. - [Jlonronpynusni: Matemnexr, 2012. - 848 c.: 70x100 1/16.
(meperuter) ISBN  978-5-91559-092-1, 1500 »9k3. - Pexum pgocryma:
http://znanium.com/catalog/product/365086

3. Tuxonos, I'. I1. Obmas xumus. Yacte 1 [DaexTpoHHBI pecypc] : YuebHOE
ocoOMe JJII CaMOCTOSTeTbHOM MOArOoTOBKU cTyneHToB / I'. I1. Tuxonos. - M. :
MI'ABT, 2006. - 192 c. - Pexxum nocryna: http://znanium.com/

4. Tuxonos, I'. II. O6mas xumus. Yacte 2 [DnekTpoHHBIH pecypc] : YdeOHoe
nocoOue Jisi caMoCTOsATEIbHON moAroToBKU cTyAeHTOB / I'. I1. TuxoHoB. - M. :
MI'ABT, 2007. - 324 c. - PexxuMm noctyna: http://znanium.com/
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http://znanium.com/catalog/product/968024
http://znanium.com/catalog/product/365086
http://znanium.com/
http://znanium.com/

. Tuxonos, I'. II. Obmas xumus. Yacte 3 [DaexTpoHHBIA pecypc] : YdeOHOE
nocoOue JijIsi CaMOCTOSITEIbBHON MOAroTOBKH cTyieHToB / I'. I1. TuxonoB u ap. -
M. : MI'ABT, 2010. - 200 c. - Pexxum noctymna: http://znanium.com/

0) nepevyeHb JOMOJIHUTEIBLHOMN JIUTEPATYPHI

. Mlctopust Xumuu ¢ IpeBHEUIIUX BpeMeH 10 KoHIa XX Beka. B 2-x 1.T. 1: Yue0-
Hoe nocobue / 1.5. MurroBa, A.M. Camoiinos. - Jlonronpyansiit: Uatemnekr,
2012. - 416 c.: 70x100 1/16. (mepermet) ISBN 978-5-91559-130-0, 800 k3. -
Pexxum nmocrtyma: http://znanium.com/catalog/product/401788

. Kak 1 moueMy mpoucxoaaT XUMHUUECKHE PEAKITUU. DIIEMEHThI XUMUIECKOU
TEPMOJUHAMUKY U KHHETHKHU: YueOHoe mocodue / Jleencon U.A. - Jlonronpy-
ueiii: Maremrekt, 2010. - 224 c.: 60x90 1/16 (O6a0xka) ISBN 978-5-91559-
042-6 - Pexxum noctyna: http://znanium.com/catalog/product/367195

. ITamesckas, H. B. Xumusa. YueObHo-metoguueckoe rmocodue / H. B. I1amesckast,
3. M. Axpumenko, B. E. Axpumenko. - 2-e uzj., nepepad. u goi. - Kpacnonap:
KCBMU, 2014. - 213 c. - Pexxum poctyma: http://www.znanium.com

. XMMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: YueOHoe mocodue / P.A.
JIugun, B.A. Momnouxko, JIJI. Aunpeesa; Ilox pen. P.A. Jluguna. - 6-¢ usm.,
crep. - M.: APTAMAK-MEJIMA: HUL[ UH®PA-M, 2014. - 480 c.: 60x90
1/16.  (meperter) ISBN  978-5-00024-015-1 - Pexxum  gocryma:
http://znanium.com/catalog/product/449113

B) NIEpeUYEHb YUeOHO-METOAMUECKOT0 00ECIEUeHUS 1JIs1 CAMOCTOSITENIbHOM pa-
00THI 00YUAIOIIUXCS TIO TUCIUTIIIUHE

10.CepoxypoBa HO.JI. Xumusi: mMeTonuyeckue yKazaHHsl MO CaMOCTOSTEIHHOU

pabote cTyneHToB (3aouHas gopma oOydenwusi). - Kypran, 2018. (Ha mpaBax
PYKOIIHCH).

11.CepoxypoBa HO.JI. Xumusi: mMeTonuyecKkue yKazaHHsl MO CaMOCTOSTEIHHOU

pabote crynentoB (ouHas dopma oOyuenus). - Kypran, 2018. (ma mpaBax
PYKOIIHCH).

12.CepoxypoBa FO.JI. Xumus: yueOHoe mocodue. - Kypran, 2018. (Ha mpaBax

PYKOIIUCH).

I') IEPEUCHb PECYPCOB MHPOPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHON CEeTU
«HTEpHETY

13.MudopmanimoHHbIN CalT 10 XUMUU [DJIEKTPOHHBIA pecypc] : [odui. calT]. —

DNeKkTpoH. TeKcT. naH. — Pexum moctyna: http://www.alhimik.ru/ .— 3arm. ¢
IKpaHa

14.13 OcHOBBI XUMUH [ DNEKTPOHHBIN pecypc] : [oduil. caldT]. — DIEKTPOH. TEKCT.

naH. Pexxum mocryma: http://www.hemi.nsu.ru/ .— 3ari. ¢ 3xkpaHa
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http://znanium.com/
http://znanium.com/catalog/product/401788
http://znanium.com/catalog/product/367195
http://www.znanium.com/
http://znanium.com/catalog/product/449113
http://www.alhimik.ru/
http://www.hemi.nsu.ru/

15.9nekTpoHHO-0MOMMOTEeYHasT cucTeMa «3HAaHUYM» [DIEKTPOHHBIM pecypc|
[odmuil. caiit]. — DIeKTpoH. TeKCT. AaH. — Pexxum goctyma: http://znanium.com/

— 3ari. ¢ ’KpaHa

1) niepeyeHb NHHOPMAITMOHHBIX TEXHOJIOTHH, HCTIOIb3YEMBbIX MPU
OCYIIECTBJICHUHN 00pa30BaTEIBLHOTO MPOIEcca MO TUCHUILIIMHE, BKITI0Yast
nepedeHb MPOrpaMMHOTo oOecrieueHrs U HHHOPMAITMOHHBIX CIPABOYHBIX

CHUCTEM

16.Microsoft Windows Professional 7 Ne 46891279 ot 12.05.2010
17.Microsoft Office 2007 nmuuensus Ne 44414519 ot 19.08.2008
18.Kaspersky Endpoint Sekurity mumensuss Ne 1752-170320-061629-233-81 ot

21.03.2017

7 MaTepuajIbHO-TeXHHYECKOe ofecrevyeHne TUCIUIINHBI

HauMenoBanue cnenuajabHbIX*
NMoMelleHUi ¥ MoOMellleHNH AJIs
CaMOCTOSITEJILHOH PadoThI

OcCHAIEHHOCTDH CHENHMAJLHBIX NOMEIEeHHIT M MMOMeIeH il
JUISI CAMOCTOSITEJIbHOM padoThl

Y4eOHast ayTuTOpus JAJIs IPOBEIe-
HUS 3aHATUHN JIGKLMOHHOIO TUIIA,
aynutopus Ne 102, 30ouHxeHep-
HBIN KOpITYC

Crenuanu3upoBaHHasi MeOelb: yueOHas 10CKa, CTON U CTYI
npenojaBaTens, NocagoyHble MecTa it cTyieHToB. Habop
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS C BO3MOXXHOCTBIO HC-
MoJIb30BaHus MynsTUMeana: npoektop Hitachi CP-R56, ko-
nu-ycrporictBo Virtualink Mimio Xitor PC, kommsrotep Core
2 Duo 1,8. loxyment-kamepa Aver-Vision 130. Kononku
Sven SPS 678 2 18 W

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010

Microsoft office 2007 nmuuensus Ne 44414519 ot 19.08.2008
Kaspersky Endpoint Sekurity mumensust Ne 1752-170320-
061629-233-81 ot 21.03.2017

VYueOHast ayuTOpHS IJIs IPOBEJIC-
HUSl 3aHSATHI CEMUHAPCKOTO THIIA,
TPYIIOBBIX W WHIUBUIYATbHBIX
KOHCYJIbTAIINH, TEKYIIEer0 KOHTPO-
JI ¥ TPOMEKYTOUHOM aTTECTaIluH,
naboparopus aHATUTUYECKON XU-
muu, ayauropus Ne 419, rnas-
HBIN KOPITYC

Crernuanu3upoBaHHasi MeOelb: yaeOHas 10CKa, CTOM U CTYI
IpernoJiaBaTess, ocaJouHble MecTa Juid CTyAeHToB. Jlabopa-
TOpHOE 00OPYAOBaHUE: PEAKTHBHI, JIEKTPOHHBIEC BECHI, BECHI
aHAJTUTHYECKUE, KPUCTAITU3ATOP, J1abopaTopHas KaJlnibHas
neuyb OX-85.Tabnau1ipl, CXEMbI 10 HEOPTAHUYECKON XUMHH.

ITomemienue ISt CaMOCTOSTEIBHOM
paboThl 00YYAIOIINXCS, YUTATBHBIN
3ay Onbmmnorexku, kabuuet Ne 216,
TJIABHBIN KOPITYC

Crnernuanu3upoBaHHasi MeOeNb: ydeOHas J0CKa, MOCa0YHbIE
MecTa JJs cTyieHToB. KoMmbroTepHas TeXHUKA ¢ MOAKIII0Ye-
HueM K cetn «MHTepHeT (OBC «Znanium.comy», 9bC
«AgriLib», Hayunas 6ubnunoreka «eLYBRARY.RU») u
o0ecreyeHreM J0CTyIa B 3JIEKTPOHHYIO 00pa30BaTeIbHYIO
cpeny Akanemuu. CrienuanbHasi yueOHasi, yueOHo-
METOAMYECKasi U Hay9Has JIUTepaTypa

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010.

Microsoft office 2007 nmuuensus Ne 44414519 ot 19.08.2008
Kaspersky Endpoint Sekurity numensus Ne 1752-170320-
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http://znanium.com/

061629-233-81 ot 21.03.2017.

[TomemieHue 7151 XpaHSHUST U TIPO-
(UITAKTUYECKOTO 0OCITYKUBAHHS
yaeOHOro 000pyaoBaHwMsl, KaOUHET
No 110a, rmaBHbINA KOPIYC

CriermanusupoBanHas meOenb: cremutaxu. Cepsep Intel Xeon
E5620, Intel Pentium 4 - 7 mrr., Intel Core 2 Quad Q 6600 — 3
IIT.

Microsoft windows server 2008 nunensust Ne 48249191 ot

18.03.2011, Ne 45385340 ot 22.04.2009, Ne44414571 ot
19.08.2008.

Microsoft office 2007 Ne44290414 ot 17.07.2008. Kaspersky
Endpoint Sekurity nmumensus Ne 1752-170320-061629-233-81
or 21.03.2017.

8 Ouenounsbie cpeacTBa IJsl MPOMEKYTOYHON aTTECTAMU O00yYAKOIIMXCH
M0 IMCUUILTAHE

@OoH OLEHOYHBIX CPEACTB JUISI TPOBEACHUS TEKYIIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTAMU 00YYAIOLIMXCS M0 JUCHUIUIMHE « XUMUSD) NMPEACTaBICH
B [Ipunoxenun 1.

9 Meroauyeckue YyKazaHMsl Il O0yYalINMXCH IO OCBOCHMIO
AUCHUILINHBI (MOIYJIs1)

[InanupoBaHue U opraHU3aIMs BPEMEHH, HEOOXOAMMOr0 Ha OCBOCHHUE JTUCIIH-
winHbel (Moaynsi), npexycmarpuBaetcss GI'OC u y4eOHBIM TIJIAHOM JTUCHUTLIIUHBI.
OO0bEM yacoB 1 BHUJIbI YUeOHOU paboThl IO (hopmMaM OOyUdeHHUs paclpesiesieHbl B pa-
Ooueii nmporpaMme JUCHUIIIMHGI B 11.4.2.

9.1 YVYuyeOHo-MeTOAMYECKOE 00ecnieyeHHe aAyTUTOPHBIX 3aHATHIA

[To muctunmmHe «XuMHS» 00pa3z0BaTEIbHOM MPOrPAMMON MPETyCMOTPEHO
IPOBEJCHUE CIEAYIONIMX 3aHATUH: JIEKLIMH, JIaDOpaTOpHbIE 3aHATUS, TPYIIIOBBIC
KOHCYJIBTAIINH, CAMOCTOSITEIbHAS pad0Ta 00y4YarOIINXCA.

Jlexuuu npeaycMaTpUBaloT nepegady ydeOHo HHGOpMalMK IpernoJaBaTeaeM
oOy4Jarommmcs. 3aHATHs JIEKIIMOHHOTO THUNA BKJIOYAKOT B ce0s JIEKIUU BBOIHBIE,
YCTaHOBOYHBIE (1O 3a04HOU (popMe OOydeHHsI), OpAUHAPHBIE, 0030pHBIE, 3AKIIOYU-
TEJIbHBIE.

Ha nexuusax ucnoib3yroTcsl CIEeAyIOIMe HHTEPAKTUBHBIE U aKTUBHbBIE (DOPMBI
Y METOJIbl OOYUEHHSI: JIEKIIUU-TIPE3CHTAIUH.

KoHcnekTupoBanue JeKUuid — CIOKHBIA BUJT By30BCKOW ayIUTOPHOU padOTHI,
IIPEANOJIAraloiii UHTEHCUBHYIO YMCTBEHHYIO JEATEIBbHOCTh CTyAeHTa. KoHcmekT
SBJIAETCS TIOJIE3HBIM TOI/A, KOTJIa 3a[IMCAHO CaMO€ CYILIECTBEHHOE M CHIEJIaHO ATO Ca-
MuM oOyuatomumcsi. He Hajo cTpemMuTbes 3amucarh JOCIOBHO BCIO JeKIuio. Takoe
«KOHCIIEKTUPOBAHUE» MPUHOCUT OOJIbIlE Bpeaa, ueM moib3bl. Llenecoobpa3Ho BHa-
yaJjie IOHSITh OCHOBHYIO MBICIIb, H3J1araeMylo JIEKTOPOM, a 3aTeM 3anucarhb ee. JKena-
TEJIbHO 3aIUCh OCYLIECTBIIATh HA OJTHOM CTPaHUIIE JIMCTA UM OCTAaBJIsAsA MOJIS, HA KO-
TOPBIX MO3JHEE, IPU CAMOCTOATEIBLHON paboTe ¢ KOHCIEKTOM, MOKHO CHIeNaTh J10-
MOJIHUTENbHBIE 3aIIUCH, OTMETUTH HETIOHSATHBIE MECTA.
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KoHcriekT nekmuu mydie moapasnessTh Ha TYHKTBI, COOJ0as KpacHYIO
CTPOKY. DTOMY B OOJBIION CTeNEHH OYAyT ClIOCOOCTBOBATH BOMPOCHI IJIaHA JICKIIUH,
npeiokeHHbIe npenoAaBaTensm. Cienyer oOpaniaTh BHUMaHUE Ha aKIEHThI, BBIBO-
JIbI, KOTOPBIE JENIaeT JIEKTOp, OTMeuYasi HauOoJiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM
MaTepHuayie 3aMEUaHUsIMU «BAXKHO», «XOPOIIO 3aIOMHUTHY U T.I. MOXKHO JenaTh 3TO
U C TIOMOIIbIO PA3HOIBETHBIX MAPKEPOB WM PyUEK, MOJUEPKUBAs TEPMHUHBI U OIpe-
JIEICHUSL.

[{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIeHHH, a00peBHra-
Typ ¥ cuMBOJIOB. OJTHAKO MpHU JalbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4Ile
3aMEHHUTH OOBIYHBIMU CIIOBAMHU JIJIsi OBICTPOTO 3PUTEIIHHOTO BOCTIPUATHS TEKCTA.

PaboTasg Hajg KOHCIIEKTOM JEKIMHM, BCErga HEOOXOIMMO HCIIOJIL30BaTh HE
TOJILKO Y4Y€OHHMK, HO U Ty JHUTEpaATypy, KOTOPYIO TOMOJIHHUTEIHHO PEKOMEHIOBAII
aexTop. IMeHHO Takasi cepbe3Hasi, KpOormoTiauBas padboTa ¢ TEKCTOM JIEKIIUH TTO3BOJIUT
rIIyOOKO OBIAJIETh TEOPETUUECKUM MATEPHAIIOM.

JlabopaTopHbIe 3aHATHS MPOBOAATCS JIJISl YTITyOJI€HHOTO U3yUYEeHUSI CTYJCHTaMU
OTIPEJICTICHHBIX TE€M, 3aKPEIUICHUs] U TTPOBEPKH MOTYUYEHHBIX 3HAHWM, OBJIAJICHUS Ha-
BBIKAMH MPOBEJICHUS JTa00OPATOPHOM PabOThI, CAMOCTOSATEIHLHOM padOTHI.

[ToaroToBka K J1aGOpaTOPHOMY 3aHATUIO HAYMHAETCS] MOBTOPEHUEM TEXHUKHU
0e3omacHOCTU TP paboTe C pa3IMYHBIMH BEIIECTBAMH, 0OCYKICHUEM HIOAHCOB Jia-
OopaTtopHOil pabOThl IO COOTBETCTBYIOIIEH TEME, O3HAKOMIIEHUEM C NEPEYHEM pe-
KOMEHJIOBaHHOM JTUTEpaTyphl. 3aTeM CIEAyeT MPOBEACHUE JJA0OPATOPHBIX ONBITOB B
COOTBETCTBHH C MMPABWJIAMU TEXHUKH O€30MTaCHOCTH. 3aBEPIIAIONIAM TAIIOM 3aHSTHS
aBisieTcsa odopmieHUE JTabOPaTOPHOTO KypHaia W 3aluTa J1abopaTOpHOU paboTHI,
3aKJTFOYAIONIASACS B MPABHJIBHOM COCTAaBJICHUM YPAaBHCHHH XWMHUYECKHX PEaKIUd U
I'PaMOTHOM (POPMYITHPOBKE BHIBOJIOB.

JIaGopatopHoe 3aHSATHE SBISIETCS IEHCTBEHHBIM CPEIICTBOM YCBOEHHS Kypca
xumMud. CTyAeHTHI, MOJYYUBIINE HA 3aHATUH HEYJOBJICTBOPUTEIHHYIO OIICHKY, a
TaK)Ke MPOITYCTUBIITNE €ro MO JIF000N MpuunHe, 00513aHbl 0TPAOOTaTh BOSHUKIIIUE 3a-
noJpkeHHOCTH. 1o uToraM m1abopaTOPHBIX 3aHATUN CTYIEHT IMOJYYaeT JOIMYCK K JK-
3aMEHY.

Jlyist opranuzary paboThl MO MOJATOTOBKE CTYACHTOB K JJAOOPATOPHBIM 3aHSATU-
M TIpernojiaBaTesieM pa3padO0TaHbl CIEIYIONTUE METOINYECKUE YKa3aHUS:
1. Cepokyposa FO.JI. Xumus: yuebHoe nocobue. - Kypran, 2017 (Ha npaBax py-

KOITHCH).

9.2 MeToauvecKue YKa3aHUs M0 OPraHM3alMi CAMOCTOATEILHOM PadoThI
CTYJAE€HTOB

CamocrosiTenbHas pabota siBisieTcss OoJjiee MPOIYKTUBHOW U 3((PEKTUBHOM,
€clid MPAaBWJIBHO HCIONB3YIOTCS KOHCynbTauuu. KoHcynbranus — onHa u3 (Gopm
yueOHol paboTsl. OHa MpeaHa3HaueHa AJisl OKa3aHUs IOMOIIU CTYJEHTaM B pEeLICHUH
BOIPOCOB, KOTOPhIE MOTYT BO3HHKHYTH B IPOLIECCE CAaMOCTOSTENbHON padboThl. [Ipu
CaMOCTOSITENIbHOM paboTe OO0JIbLIIOe BHUMAaHUE HYXHO yIEsATh paboTe C MepBOMC-
TOYHHKAMHU, JIOTIOJTHUTEIILHOMN JIUTepaTypOH, ydeOHOU JTUTEPATYPOH.
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CamocrosiTenpHast paboTa CTYJAEHTOB OOBIYHO CKIIAJIBIBACTCS W3 HECKOIBKUX
COCTABJISIFOLIUX

- paboTa ¢ TeKCcTaMH: Y4eOHHKaMH, IOMOIHUTEIbHON JUTEpaTypod, B TOM
Yuclie MaTepualaMi UHTEPHETA, a TaKkKe NpopaboTKa KOHCIIEKTOB JICKITUH;

- opopMiieHre 1ab0PaTOPHOTO KypHAIa, COCTaBJICHUE TpauKOB, TaOJIHII;

- MOATOTOBKA K K3aMEHY HEMOCPEICTBEHHO TMepe/1 3aHATUIMH.

Dk3aMmeH — ¢opMa MPOBEPKU 3HAHUU CTYIEHTOB MO H3ydyaeMoMy Kypcy. OH
MO3BOJISIET OOOOIIUTh W YIJIYyOWTh TOJMYyYEHHBIE 3HAHUS, CHCTEMAaTH3UPOBATh W
CTPYKTYPHPOBATh MX. [ OTOBSCH K 3K3aMEHY, CTYICHT JOJHKCH eIle pa3 MpOCMOTPETh
MaTepHuaIbl JEKIIMOHHBIX M J1a00pPaTOPHBIX 3aHSATHHN, TIOBTOPUTH KITIOYEBHIE TEPMUHBI
¥ TIOHATHS, AaThl U (paMmiK y4eHBIX. JIJIS yCIentHoro MOBTOPEHUS paHee W3ydeH-
HOTO MaTepHuajia MO>KHO MCIOJb30BaTh CXEMbI M TAOJIHIIbI, TTO3BOJISIONINE CHCTEMa-
TU3UPOBAThH JAHHBIC.

JIJist opranu3aiy CaMOCTOSITEIbHONU paOOThl CTYJIEHTOB 10 OCBOCHUIO JTUCIU-
TUTMHBL « XMMHUSD TPENoiaBaTesieM pa3padoTaHbl CIAEAYIONINEe METOJUYECKUE yKa3a-
HUSL:

1. CepokypoBa HO.JI. Xumus: METOAMYECKHE YKa3aHUS IO CAMOCTOSITEIHHON
pabote ctyaeHToB (3aouHas (opma obOydenus). - Kypran, 2017 (Ha mpaBax
PYKOIIHCH).

2. CepoxypoBa HO.JI. Xumusi: METOIUWYECKHE YKa3aHHUS IO CaMOCTOSTEIbHOM
pabote cryaeHToB (ouHast (popma oOyuenusi). - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

10 JIncT n3meHenuii B padoyeil nporpamme

O0s13aTebHON COCTABJISIONICH YacThiO pabouyell MpOTpaMMBbl SBISIETCS JIUCT
OOHOBJICHUSI pabouell MpPOTrpaMMbl JUCIUIUIMHBI, KOTOPBIA PACIONIOXKEH B KOHIIE
paboueit nporpammsl (IIpunoxxenue 2).
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IIpunoxenue 1

denepaibHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
obpazoBanus «Kypranckas rocyapcTBeHHasi CeIbCKOXO03sIMCTBEHHAS aKaJeMUs WMEHU
T.C. ManbueBay
Kadenpa BereprHapuu 1 300TEXHUH

O®OH/I OLIEHOYHbLIX CPEACTB

XUMUHA

Hanpagnenune noaroroBku — 36.03.02 3ooTexHus
HamnpasnenHocts nporpaMmsl (mpoduis) — TeXHOI0rus Npou3BOACTBA TPOIYKTOB

YKUBOTHOBOJICTBA (10 OTPACIISIM)

Ksanmudukamus — bakanasp

JlecHHUKOBO
2020
17



1 O01Me moJ1oKeHus

1.1 ®oHa OLEHOYHBIX CPEACTB MpEIHAa3HAYECH Jisi OLEHKH pe3yJbTaTOB OCBOCHHS
JTUCIUTITMHBI «XUMHS» OCHOBHOUM oOpa3oBareabHO# mporpamMmbl 36.03.02 300TexHHUS.

1.2 B xo/1e 0OCBOCHUSI AUCIHUIUIMHBI «XUMUS» UCHOJIB3YIOTCS CIEAYIOIINE BUIBI KOHTPOJIS:
UCIIOJIB3YIOTCSl CIIEYIOIINE BHUABI KOHTPOJISA: BXOAHON KOHTPOJIb (CPOK IMPOBENEHHS — IEPBOE
nabopaTOpHOE 3aHATHE), TEKYIIMI KOHTPOJIb U MpOMeyTouHas arrecrauus (1 cemectp - ouHas

dbopma obyuenus u 1 kypc - 3a0uHast hopma 0OydeHHsI).
1.3 ®opmoii mpoMeKyTOYHOM aTTECTALUH 110 TUCHHUILTHHE «XUMUS» SBISETCSA IK3aMEH.

2 IlepedyeHb KOMIeETEHIHMH ¢ yKa3aHueM 3TanoB HuX (GopMHpOBaHHMs B Ipouecce

0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

Ko HanmenoBanue o1leHOYHOTO CpeJICTBA
KonTponupyemsie paznensl, TEKYIIMH KOHTPOJIb
KOHTPOJIUpYE- MIPOMEKYTOYHA
TEMBbI . 3a04Hast
MOt o4Has (hopma s
JUCIAILINHEI popma
KOMITETCHIIH 00yueHus aTTecTaIus
00yueHus
3alaHus s
A A BOIPOCHI
KOHTPOJIbHOM
TUIs
paboTHI,
1 OcHoBHBIE TNOHATHS U YCTHOTO
3aKOoHbl XUMHUHU. Kiacchl BOTIPOCRT LT orpoca BOIPOCHI
' OIIK-4 YCTHOTO poca, P
HEOPTraHUYECKUX oLbocA 3a/1a4d, K 9K3aMEHY
COCTUHEHUN poca, IOKJIaabI 110
3a/1a4H,
TeMmam 1, 7,
JOKJIa bl TIO
16
TemaMm 1, 7, 16
BOIIPOCHI IS
2 Crpoenue aToma. YCTHOTO
[lepnonnueckuii 3aKOH H OIK-4 ormpoca, BOIIPOCHI BOIIPOCHI
nepuoinyecKast cucremMa 3a/1a4u, K 9K3aMEHY K 9K3aMEHY
.. MenneneeBa JIOKJIaJIbI TIO
TeMam 4-6, 12
BOIIPOCHI BOIPOCHI BOITPOCHI
3 XuMudeckas CBsI3b OIIK-4 P P P
K 9K3aMEHY K 9K3aMEHY K 9K3aMEHY
BOIPOCHI IS
4 Xumnueckas OITK-4 YCTHOTO BOIIPOCHI BOIIPOCHI
TepMOJAMHAMUKA ompoca, K 9K3aMEHY K 9K3aMEHY
3a/1auun
BOITPOCHI
BOIIPOCHI JJIS i
5 OCHOBBI XUMHYECKOH YCTHOTO BOIIPOCHI
OIIK-4 YCTHOTO
KuHETHKU. PaBHOBECHE orpoca, OIPOCa K DK3aMEHY
3a7a4u poca,
3a/1a9u
BOITPOCHI
BOIPOCHI JJIs i
YCTHOTO
ompoca yernoro BOIIPOCHI
6 PacTBOpHI OIIK-4 poca, orpoca, P
3a/1a4H, K 9K3aMEHY
3a/1a4d,
JOKJIa/1bl TIO
JOKJIa/1bl TIO
Temam 2, 14
Temam 2, 14
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BOIPOCHI
BOIPOCHI JIS s
7 KoMmruiekcHbie CTHOTO BOIPOCHI
OIIK-4 y YCTHOTO P
COCTUHEHUS ompoca, K DK3aMEHY
orpoca,
3a/1a4u
3a/1a4u
BOTIPOCHI
BOMPOCHI AJIs1 i
YCTHOTO
orpoca YCTHOTO BOIPOCHI
8 OBP. DnekTpoxumus OIIK-4 poca, ormpoca, P
3a/1auH, K DK3aMEHY
3a/1a4w,
JTOKJIaJIbI IO
JTOKJIaJIbI 1O
Teme 8
TeMe 8
3a/laHus
3alaHus s
. TUIS
KOHTPOJIbHON
a00ThI KOHTPOTILHO BOIPOCHI
9 Xumus 271€MEHTOB OIIK-4 p ’ 1 paboThI, P
JTOKJIaJIbI IO K 9K3aMEHY
JOKJIAJIbI IO
Temam 3, 8, 11,
13 15 TeMam 3, 8,
' 11, 13, 15
BOTIPOCHI
10 Bsemenne B  Kypc BOHpPOCHI JUIA IUIA BOIIPOCEHI
. P OIIK-4 YCTHOI'O P
OpPraHUYECKON XUMUHU YCTHOTO K DK3aMEHY
ompoca
orpoca

3 TumoBble KOHTPOJIbHbIE 3aJaHHUsl (HeOOXOAMMBIE [JIsi OUEHKHM 3HAHUI, yMeHMIi,
HAaBBIKOB M (WIN) ONbITA JAeATEJbHOCTH, XapakTepusywume 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIHii B IPoIecce 0CBOEHHs 00Pa30BaTeIbHOI MPOrpaMMbl)

3.1 OueHo4HbIE CPeCTBA I BXOJHOTO KOHTPOJIA (TI0 TEMaM HJTH pa3fiesiam)

BXxo/1HOM KOHTPOJIb 1O JUCHUILINHE «XHUMHUS» TPOBOAUTCA B (POpME KOHTPOJIBHOU pabOThI
C LI€TIbIO BBISABJICHUS 0a30BbIX 3HAHUM, CHOPMHUPOBAHHBIX B MPOLIECCE MOTYYEHHS CPETHETO OOIIEro
o0OpazoBaHwUsl.

KommuekT 3aanuii 1u1st KOHTPOJIBHON pabOThI
Bapnanr 1
3ananue 1 CKOJIBKO MOJIEH COCTABIISIOT U CKOJIBKO MOJIEKYJI COAEpPKAT 22 2 yIIIEKUCIIOro raza?
3ananue 2 PaccunraiiTe MOJSIpHBIE MaccChl (B 2/M0b) AJIs: alleTUIIeHA; CEPHOM KUCIOTHI; cyabdara
AIFOMUHUS.
3ananue 3 PacctaBuTh KO3 PUIMEHTH B ypaBHEHNE XUMUYECKON PEAKIIUH METO/I0M 3JIEKTPOHHOTO
OanaHca:
PbS + HNO3; — S + Pb(NOs3), + NO + H,0.
3amanve 4 Bprumcnure Maccy HUTpaTa aMMOHMS, €CJIM M3BECTHO, YTO macca pactBopa 250 1, a
maccoBas J1ois Bemectsa — 10%.
Bapwanr 2
3ananue 1 Kakoit 00beM npu HOPMaIBHBIX YCIOBUAX 3aHUMAIOT 1,5 Monb MeTaHa?
3ananue 2 PaccuuTaiite MosIipHBIE Macchl (B &/MO/b) AJIsA: YKCYCHOM KHCIIOTHI; a30THOM KHCIIOTHI;
XJIOpHJIa aMMOHUS.
3amanue 3 PaccraButh Ko3(DPUIMEHTHI B ypaBHEHMM XHMHUYECKOM peaklud MEeTO/IOM
3JIEKTPOHHOTO OanaHca:
KMnO,4 + H,SO,4 + KI = |, + KoSO4 +MnSO, + H,0.

3ananue 4 Bplunciure Maccy XJOpHuaa Kaius, €ClIM HM3BECTHO, 4YTO Macca pacTBopa 260 1, a
MaccoBas 10Jd Berectsa — 8%.
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Bapuanr 3
3aganue 1 Paccunrath Maccy 22 1 BOJIOPOIa MPU HOPMAIbHBIX YCIOBUAX?
3amanue 2 PaccuuraiiTe MonsipHble Macchl (B T/MONb) uiss: O€H30/1a; TMepMaHTaHaTa Kalus;
MeHTaruapara cyjibdara MEIu.
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OajaHca:
P + HNO3 + H,O — H3PO, +H,0.
3aganue 4 Bpruuciure Maccy BelECTBa, €CJIM M3BECTHO, YTO Macca pactBopa 250 r, a MaccoBas
nous BemectBa — 10%.
Bapuant 4
3ananue 1 Kakomy KoIM4ecTBY BellecTBa COOTBETCTBYeT 1,2- 10*aromoB a3ota?
Baganne 2 Hassate cinemyrommue BemtectBa: NH4Cl, H,SO4 H3PO4 KoCOsz, NayO, H,S, AlSs,
KHCO3;, NaHSO,4, NaH,PO4; NazPO,4; NaH,POy; Al(OH)N03, Na,SO3, NaClO.
3amanne 3 PacctaButh K03 (HUIIMEHTH B ypaBHEHUE XUMHUYECKON PEaKIIMH METOJIOM DJIEKTPOHHOTO
OajaHca:
H3AsO3; + KMnO,4 + H,SO4 — H3ASO4 +MnSO,4 + K,SO4 + H,0.
3ananue 4 K 60 r 20% pactBopa conbl go6aBuwiu 20 r BoJbl. Beiuuciante MaccoByro J10JII0 COJbI B
HOBOM pPacTBOpE.
Bapuanr 5
Sananue 1 B kakoMm kosmdectse Bemectsa cogepxutes 1,8-10% atomon men?
3amanue 2 Hamwucate (GopMynbl CleQylOIIMX COJEH: OCHOBHOTO KapOoHara MarHus;
muruapodocdara kanus, THIAPOCyIbdara Kamus; cyabpuTa Kaius, CylIb(uaa aTFOMIHIS, HUTPATa
aMMOHUs1, HUTPUTA HaTpus, ruapokcua xesesa (1), okcuna yraepona (1V).
3anmanue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHEC XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OajaHca:
KJ + HNO, + H,SO4 — NO + J, + H,0.
3ananue 4 Jlyig npuroToBICHHs paccolia Py COJICHUU OrypIiioB Ha 1 i1 Boabl TpeOyercs 60 T comu.
Ornpenennute MacCoBYIO JIOJIIO COJTU B PacTBOPE.
Bapuanr 6
3amanne 1 Hanmumure ypaBHEHUS B3aUMOJICUCTBUS CIEAYIOMIMX BEIIECTB M HA30BUTE MOJIYYCHHBIC
COJIU:
a) Al(OH); + SO, =;
6) Ba(OH), + NO; =;
B) Fe(OH)3 + SO3 =;
r) Ca(OH); + CI,0 =;
1) Ca(OH)2+N,0s5 =;
¢) Mg(OH); + CI,03 =.
3amanne 2 CKOJIBKO JUTPOB BOJOPOJAA BBIACIUTCS MpU B3auMOACHCTBUU 20 T IMHKA C COJISTHOM
KHCTIOTOM MPU HOPMAJIBHBIX YCIOBUSX?
3ananue 3 PaccTaBuTh KO3()QUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIUH METOJOM AJIEKTPOHHOTO
Oananca:
Na,S + NaNO, + H,SO, — S + NO + NaSO,4 + H-0.
3ananue 4 Boluucnure MaccoBYIO JIOJNIO caxapa B pacTBOpE, coJepikaiieM Boay maccoil 250 r u
caxap maccou S0 .
Bapuanr 7
3aganue 1 Hanummre ypaBHEHUS B3aUMOJEHCTBUS CIAEAYIONIMX BEIIECTB U HA30BUTE MOIYYEHHbIE
COJIU:
a) Ba(OH)z + N,O3 =;
6) Bi,Os; + HNOs =;
B) NaOH + Cl,07 =;
T) P,Os5 + CaO =;
n) Ca(OH), + Cl,07 =;
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e¢) Al(OH); + N,O3 =.
3aganue 2 Paccuurars Macey 2,5 M KHUCJIOpOJa TP HOPMAJIbHBIX YCIOBHX?
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUYECKOW PEAKITUU METOAOM DJICKTPOHHOTO
OajaHca:
KMnO, + KNO; + H,SO4 — MnSO,4 + KNO3 + K>SO, + H,0.
3aganue 4 BplyucauTe MaccoBYIO  JOJIIO XJOPOBOJOPOJIa B PAacTBOPE CONSTHOM — KHCIIOTHI,
conepxkamiem 14, 6 r HCI u 385,4 T BozpL.
BapuanT 8
3ananue | Hanumure ypaBHEeHUs peakiuil U JaiiTe Ha3BaHHUE [TOJIyYEHHBIM BEILIECTBAM:
a) Mg(OH); + HCI =;
6) FE(OH)g + HiPO, =;
B) CU(OH)Z + H,SO, =;
F) Ba(OH)2 + H4P,0; =;
I[) Ca(OH)z + HiPO4 =;
e) Mg(OH)Z + H;Si04 =.
3ananue 2 CKOJIBKO aTOMOB eJe3a COJIEPKUTCS B KYCKe KeJie3a Maccou 5,5 Kr?
3anmanue 3 PaccTtaBuTh KO3 PUIMCHTH B YpaBHEHHE XUMUIECKOW PEAKITUH METOIOM 3JIEKTPOHHOTO
OajaHca:
NaCrO, + PbO, + NaOH— Na,CrO,4 + Na,PbO, + H,0.
3ananue 4 KakoBa maccoBas J10Ji BEIIECTBA B paCTBOPE, €CIIM VISl €r0 MIPUTOTOBJICHUS B3SIT HUTPAT
Kaiusa Maccod 4 r 1 Boga Maccoiu 21 1.
Bapuant 9
3ananue 1 Hanumure B MOJHOM U COKpalIeHHOW HOHHOM popMax ypaBHEHUS CIETYIOIINX
pEaKLHiA:
a) Ca(NOs3); + K,CO3 —;
6) Na,SiO; + Ba(OH)z -,
B) Fe(OH), + HNO3 —;
r) AICl; + AgNO; —;
1) MgCO3+HCl—.
3ananue 2 Beraucnure Maccy Meau, coaepikaiieiics B 444 r kapOoHaTa MEIH.
3ananue 3 PaccTaBuTh K03 PUIIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOJIOM dJIEKTPOHHOTO
OajaHca:
MnSO, + H,0, + KOH — MnO, + K,SO,4 + H,0.
3ananue 4 Beraucnure Maccy XJIOpUaa HATPUS U BOJbI, KOTOPbIE HEOOXOAUMBI JJIsl IPUTOTOBJICHUS
500 r pacTBOpa, B KOTOPOM COIEPKUTCA 5% CONH.
Bapuant 10
3aganue 1 Moryt im B3aumoaencTBoBath Apyr ¢ apyrom: ZnO u FeO, K>0 u Al;O3, Na,O u MgO,
CO; u BaO, N,Osu Fe;0O3, Cl,07 u AlO3, SO3 u N»Os, P,Os u K,O. Hanwumure ypaBHEHUs
BO3MOYKHBIX PEaKIIMii, TaliTe COOTBETCTBYIOIINE HA3BAHUS TIOJYUEHHBIM COETMHEHUSIM.
3amanue 2 Berunciaute, CKOJIBKO aTOMOB a30Ta COACPKHUTCA B 12,6 T a30THOM KUCTOTHI. CKOJIBKO
MOJIb aTOMOB a30Ta 3TO COCTaBIsACT?
3amanne 3 PacctaBuTh K0O3((HUIIMEHTH B ypaBHEHUE XUMHUYECKON pPEeaKIIUH METOJIOM JJIEKTPOHHOTO
Oananca:
chrzo7+H28+H2804—>S+Cr2(SO4)3+KzSO4+H20.
3ananue 4 Beluncnure Maccy BEHIECTBA, €CIIM M3BECTHO, YTO Macca pactBopa 250 r, a mMaccoBas
nmois Bemrectsa — 10%.
Bapmuant 11
3apganre 1 CkoibKO MOJEM a30THOM KHMCIOTHI MONAET Ha HeWTpanuzauuio 11,1 T ruapokcuna
KaIbIus?
3ananue 2 Haszath cienyronue BeriectBa: NaOH; Cu(NOs),; BaSOy; Caz(POs)2; HNO3; MnSOy;
NaHCO3z; ZnOHCI; NO; N,0Os; N,Os' CuOHCI; SO,; SO3; NaHCO:s.
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3ananue 3 PaccTaBuTh K03 PUIHECHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
OanaHca:
H,S + C1, + H,O — H,SO, + HC1.

3aganue 4 PactBop Maccoit 35 r cogepxut 0,35 r conu. Onpenenutb MacCoBYIO JOJIIO COJH U
Maccy BOJBbI.

Bapuanrt 12
3amanue 1 CocraBbTe QopmMynbl cpeaHHX U OCHOBHBIX coneil skene3a(lll) ¢ cepHoii u a30THOI
kucioramu. Jlaiite UM Ha3BaHUSL.
3ananue 2 Paccuuraiite maccy azota 00bemMoM 30 J1 Ipy HOPMAJIBHBIX YCIOBHSIX?
3ananue 3 PaccTaBuTh KO3 PUIIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

Ag + HNO3; — AgNO; + NO; + H,0

3ananue 4 B 544 r Boxbl pactBopuiin 36 T XJopuaa Kajius. Ber4ucinTe MaccoByIO JOJIO COJU B
pacTBope.

Bapuant 13
3aganne 1 Omnpenenure BaJCHTHOCTH 3JIEMEHTOB B coeamuenusx: ZnS; PHs; H,S; Al,S3; CloOs;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgCI; HBr; Na,SO4; Mg(OH)s,.
3amanue 2 CKOJBKO JUTPOB KHUCIOpoAa (H.y.) pacxoayeTcsl UIisl IMOJIHOTO CropaHus S5 MoIlb
sTanona?
3ananue 3 PacctaBuTh KO3 PUIIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

Na,SO3; + KMnO,4 + HoO— Na,SO4 + MnO, + KOH.

3ananue 4 PaccuuTaiiTe Macchl BEIIECTB, KOTOPhIE HEOOXOAUMBI Ui MPUTOTOBIIEHUs 8% pacTBOpa
maccoi 200 r.

Bapuant 14
3amanue 1 PaccunTaiiTe KOJTUYECTBO BelIecTBa U Maccy 36- 1023M0H6KYJIOKCI/II[a 6apust BaO.
3amanue 2 Hamumurte dopmynsl cienyroomux BemiectB: okcua menu (I); oxemn memu (ID);
ruapokcua meau (1); cynsdar Hatpus; Hutpat meau (II); cynmedar Oapus; ruapokcua Kaius;
Hutpat sxenesa (III); xnopun menu (II); cynedat amomunus; okeun xenesa (III); gocdar kanus;
kapOoHat kanbiust; okcun cepsl (IV); okeun pocdopa (V).
3ananue 3 PaccTaBuTh KO3()PUIIHMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0OM 3JIEKTPOHHOTO
OanaHca:

KBr + KBrO3z + H,SO4 —Br; + K,SO4 + H,0;

3ananue 4 PaccuuraiiTe Maccy BellecTB, HeOoOXOIuUMBIX i npurotoBieHus 280 r 5%
pacTBopa XJIOpHAa HATPUS.

Bapuanr 15
3aganve 1 CKOJBKO JMTPOB KUCIOpojAa (H.y.) pacxoayercss s IMOJIHOTO CropaHus 6,6 Moib
npomnaHa?
3amanue 2 Bpruncnute maccoByro aomo (%) kucnmopona B cieaytomux coenuHeHusx: HNOs;
AgZO; KOH; Ca3(P04)2.
3ananue 3 PaccTaBuTh K03 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
OanaHca:

KQCI'QOT"HQSO4(KOHI_I)—)CI‘03+ K»SO4+ Hy0;

3aganue 4 B 100 rpammax Boabl (H2O) pactBopmnm 25 rpamm xmopuga amomunus (AlCIs).
Omnpenennte MacCOBYIO JIOJIFO BELIECTBA B MOJIYYEHHOM PAaCTBOPE.

Kpurepuu orieHkM BBOIHOM KOHTPOJIBHOU pabOThI:
- «OTJIMYHO» BBICTABIISETCS O0YYAIOIEMYCS, €CIIM OH TMTyOOKO M MPOYHO BIIAJAEET MPOTrpaMMHBIM
MaTepHaJoM OOILEro cpenHero oOpa3oBaHMsA, MCUEPIBIBAIONIE, IOCIEAOBATEIBHO, YETKO U
JIOTMYECKH CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBATh TEOPHIO C IMPAKTUKOH, CBOOOTHO
CIpaBJIsETCA C 3aJa4aMH, BOIpPOCAMH M JPYTMMH BHJAMH IPUMEHEHHs 3HAHUM, BIAJEET
Pa3HOCTOPOHHMMM HaBBIKAMU U IIPUEMAMHU BBIINIOJIHEHU TPAKTUUECKUX 3a/1a4;
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- «XOpOILO» BBICTABJSIETCS OOydarolleMycs, OH TBEpJO 3HAaeT MaTepual, He JOIyCKaeT
CYIIECTBECHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, INPABUIBHO IIPUMEHSET TEOPETUYECKUE
MIOJIOKEHUS MIPH PEIICHUH MPAKTHUECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOAUMBIMU HAaBBIKAMU U
IIPUEMAMH UX BBIIIOJIHEHUS;
- «yZIOBJIETBOPHUTEIBHOY» BBICTABIISIETCA 00yUYarOUIEMYCsl, €CJIM OH UMEET 3HAHMSI TOJIBKO OCHOBHOI'O
MaTepuanga, HO HE YCBOWI €ro JeTallel, IOIyCKaeT HETOYHOCTH, HENOCTATOYHO IPaBUIIbHbBIE
(GOopMyIHPOBKH, HApYyUICHHUS JIOTUYECKOH IOCIENIOBATEIbHOCTH B H3JIOKEHUH MPOTPAMMHOTO
MaTepHala, UCIbIThIBACT 3aTPYJHEHUS IPU BBIIIOJIHEHUH IPAKTUYECKUX paboT;
- «HEYJOBIICTBOPHUTEIHHO» BBICTABIIACTCS 00yUaIOMIEMYCs, €CJIM OH HE 3HACT 3HAYMTENbHON 4acTu
IPOrpaMMHOI0 MaTepuaja, JOIYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEpPEHHO, ¢ OOJBIIMMHU
3aTPYAHEHUSMH BBITIOIHSIET MPAKTUYECKUE PAOOTHI.
3.2 OueHoYHbIE CPeACTBA IJIsl TEKYIIEro KOHTPOJISA
3.2.1 Bonipocsl U151 IPOBEieHUs1 YCTHOIO ONPOca
Texymuii KOHTPOJIb MO JUCHUILIMHE «XUMHS» MPOBOAUTCS B (OPME YCTHOIO OIpOCa BO BpeMs
poBeIeHUs Ja00paTOPHOTO 3aHATHS C LENbIO OLEHKH 3HAHUHM, YMEHHUI M HABBIKOB 00YYarOIIUXCS
110 KOHKPETHO! TEME.
[lepeuenr KOMIETEHLINH, TPOBEPSIEMBIX OLIEHOUHBIM cpeacTBom: OIIK-4.

Tema 1 OcHOBHBIE MOHATHS M 3aKOHBI XUMHHU. Ki1acchl HeOpranm4eckux coeIuHeHuit
[lepeueHp BOPOCOB I IPOBEEHUSI YCTHOTO OIIpOCa:
1. [Jlaiite onpenesneHue NOHIATUN: aTOM, MOJIEKYJIa, XUMUUYECKHUI 371€MEHT.
2. Yro Ha3bIBaeTCs NPOCTHIM BeuiecTBoM? ['a3 XJI0p — MpOCTOE U CII0KHOE BELIECTBO?
3. Urto Ha3bIBaeTCsl aTOMHOM equHuULe Macchl? Kak onpenenuTs MOJIEKYISIPHYIO Maccy BelecTBa’?
IlosicHuTe HAa IpUMEpPE CEPHOM KUCIIOTBHI.
4. JlaiiTe onpeneneHne NOHITHIA: MOJIb, YUCIIO ABorazpo. YTo 03HayaeT BBIPAKEHUE «MOJIb
aTOMOB»?
5. ChopmynupyiiTe 3aKOH OCTOSIHCTBA cOCcTaBa BelecTBa. [Ipomniroctpupyiite ero Ha npumepe.
6. Uto Ha3bIBaeTCsl MOJISIpHOM Maccol BemiecTBa? Kak paccuurars 4yuciio MoJel BelecTBa, eciau
M3BECTHBI Macca BELIECTBA U €ro MOJIsIpHas Macca’?
7. Naitte onpenenenue 3akoHa Aporaapo. OAuMHaAKOBOE JIM KOJIMYECTBO BEIIECTBA OyIET
COJIepKAThCS B PAaBHBIX 00beMax Pa3IUYHbIX Ta30B, B3ATHIX IPU OJTHUX U TEX ke YCIOBUAX
(1aBIeHUM U Temneparype)?
8. Kaxoii 00beM 3aHuMaeT 1 MoJb raza mpu HOpMalbHbIX yCiaoBusAX? UTo Takoe HOpMallbHbIE
ycnoBusi? Kak onpenenurb KOJIMYECTBO rasa, €Clid U3BECTEH €ro 00beM NMPU HOPMaJIbHbIX
yCIIOBHSIX?
9. Kak onpenenuth KOJIMYECTBO BEILIECTBA, €CJIU U3BECTHO YUCIIO MOJIEKYJI, COJEPKAIIUXCS B HEM?
10. Ha3oBuTe Kj1acChl HEOPraHMYECKUX COCTUHEHHUM U IPUBEAUTE IPUMEPBI.

Tema 2 Crpoenue aroma. [lepuoanyecknii 3aK0H M NEPHOANYECKAS CHCTEMA
JA.N.MennesneeBa
Ilepedyens BOIPOCOB AJIsA IPOBEACHUSA YCTHOIO OIIPOCa:
1. Kak pa3BuBanoch yueHUE O CTPOCHHH aTOMa ¢ APEBHENIINX BPEMEH 10 cepeauHbl XX Beka?
2. ChopmynupyiiTe OCHOBHOE IOJOXEHHE KBaHTOBOH Teopuu, npuHiun ['eiizendepra. [laiite
ompeeseHue aTOMHOM OpOUTaIIH.
3. Yro Takoe «BomHOBas GyHKIM»? OXapaKkTepu3yiTe KBaHTOBbIE YHCTIA.
4. Kakx Qopmynupyercss NpUHIMN HauMeHblned sHeprun? Kakue mnpaBuia JOMONHSIOT 3TOT
npuHuMn? PaccMoTpuTe Ha mpUMepax.
5. Haiite popmynupoBky npasuia ['yuaa. [lpuBeanure npumepsi.
6. Yro takoe nepuoa? YeMy paBHO UMCIIO 3JIEKTPOHOB B niepuoae? Kak noapasnenstor nepuoabl?
7. Yro Takoe rinaBHas noAarpynna? Kak Ha3pIBaroT 3J€MEHTHI, HAXOAALIUECS B OQHON noArpymme?
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8. Kak wu3MeHstoTCs  paaMyc aToma, OJHEpPrusi HMOHMU3AIUMU, CPOACTBO K  DBJIEKTPOHY,
3IEKTPOOTPULIATENEHOCTh, HEMETAIINYECKHEe U METAJUIMYECKUE CBOMCTBA 3JIEMEHTOB B MallbIX
nepuoaax?

9. ®opMynupoBKa MEpPUOAUYECKOr0o 3akoHa, pgaHHas J[[.M. MeHnneneeBbiIM W COBpEMEHHAs
dbopmynupoBka. OU3HUECKU CMBICI MOPSIAKOBOIO HOMEpA.

10. KakoBo 3HaueHMe NEPUOAMYECKOrO 3aKOHA M IMEPUOJUYECKON CcHCTEMBI 3neMeHToB [[.U.
Menneneesa?

Tema 4 XumMnueckasi TepMOJIMHAMUKA
[lepedyenb BONpPOCOB AJis MPOBEAEHUSI YCTHOTO OIIPOCA:
1. OxapakrepusyiiTe OCHOBHBIE IOHITHUSI XUMUYECKON TEPMOJIUHAMUKH.
2. Yto Ha3bIBAIOT MapaMeTpamMu cOCTOSHUS U QyHKIMsAMU Tporiecca? [IpuBeanTe mpuMepsl.
3. Uto takoe Tepmoxumusi? Kakue peakiiny Ha3bIBalOTCS HK30- U 3HA0TepMudeckumu? [Ipusenure
MIPUMEPBL.
4. Yto Ha3bIBaETCs TEIUIOBBIM d(PQeKToM peakiun? B Kakux equHHUIax OH BBIpaxaeTcs?
5. llaiite mousitue HHTanmbnuu. Kakoil 3HaK MMeeT W3MEHEHHE OSHTAIBIHUU [UIsl DHI0- H
AK30TEPMHUECKUX pPEeaKLUi?
6. Kakue ycrnoBusi Ha3bIBarOTCSl CTAaHJAPTHBIMU?
7. Kax ¢popmynupyrorcs 3akoH ['ecca u cinenctust u3 3akoHa ['ecca?
8. Uto Ha3pIBalOT TemoTol oOpaszoBanus BemectBa? Cdopmynupyiite nepBoe CIEACTBHE U3
3akoHa ['ecca. [lokaxxurte ero qeicTBUE HA KOHKPETHOM IPUMEDPE.
9. Yto HazbIBaeTCs TEIUIOTOM cropanus BemlectBa? Chopmynupyiite BTopoe CieICTBUE U3 3aKOHa
I'ecca.
10.  YMeHbIIUTCS WM YBEIMYUTCS ODHTPOMMS IPHU IEpexojax: a) BoAbl B map; 0) rpadura B
anmas? [louemy?

Tema S OcHOBBI XUMHYeCKOH KUHeTUKHU. PaBHOBecue
Ilepedyens BOIPOCOB AJIsA IPOBEACHUSA YCTHOIO OIIPOCa:
1. Kak Ha3pIBaeTCs pa3fesl XUMUHU, U3y4YarolMi CKOPOCTH U MEXAHHU3Mbl XUMUYECKUX PEAKIHI?
JlaiiTe IOHATHE CKOPOCTU XUMUYECKON PEAKIUU.
2. Ot kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMHUYECKOW PEaKIINu?
3. Kak Qopmynupyercst 3akoH pedicTtBus Macc? YUYTO Ha3bIBalOT KHHETHMYECKHM YpaBHEHUEM
peakuun? IlpuBenuTe KOHKPETHBIE TPUMEPHI.
4. OxapakTepHu3yiTe MOHIATHE «IIOPSIOK peakuuu». Kak ero MosxHo onpeaeinuTsb?
5. Kak 3aBucut ckopocth peakuuu OoT Temmeparypbi? Chopmynupyiite npasuio Bant-TI'odda,
HaAIUIIATE €T0 MAaTEMAaTUYECKOE BHIPAKEHUE.
6. PaccMoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHHH W ypaBHeHHe Appenmyca. Kak rpaduuecku
HaWTH SHEPTUIO aKTUBALUK?
7. Ins 1yero HeoOxoamma »Heprus aktuBanmu? Yrto Ha3piBalOT myTéM peakiuu. [loctpoiite
Juarpammy Ui 9K30- ¥ DHIOTEpMUYECKON peakiuu. [laiite pazbsacHEeHUS.
8. Jlaiite mousTHe KaTtanmu3a. OXapakTepu3yWTe € MpUMEpaMH TOMOTEHHBIH, T'e€TePOTCHHBIA H
(bepMeHTaTUBHBIN KaTalu3.
9. Kakue peakiuy Ha3pIBaIOT HEOOpaTUMBIMU, a Kakue oOparuMbivu? [IpuBeaure mpumepsl. Uto
Ha3bIBalOT XUMHUUYECKUM PaBHOBECUEM?
10. Chopmymupyitte npunuun Jle-Illatenbe. Kakue ¢akrtopbl BIMSIOT HAa CMELICHHE
paBHOBecus? [IpuBeaure npumepsl.

Tema 6 PacTBopbI
[TepedeHb BOPOCOB Il IPOBEAEHUS YCTHOTO OIIpOCa:
1. aiite noHsiTue «pactBop». OXapakTepu3yiTe OCHOBHBIE KOMIIOHEHTBI PacTBOPA.
2. Uro Takoe pacTBOpUMOCThH BemiectBa? Ha kakue rpymnmbl MOXHO pa3[elUTh COEAMHEHHUS II0
pacTBOpuMOCTH?
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3. Yrto Ha3bIBalOT KOHLEHTpanuel Bemectsa? Kakue BUbl KOHLIIEHTpALUA BbI 3HaeTe?

4. Kakue pacTBOpBI Ha3bIBAlOT HEIEKTponuTaMu? OXapakTepu3yuTe KpaTKO KOJIIUTaTUBHBIC
CBOMCTBA PaCTBOPOB-HEAJIEKTPOJIUTOB.

5. Kro m korjga mpemioKuil TEOpHIO 3JeKTpoiuThdeckor aucconuanuu? Chopmynupyite eé
OCHOBHBIE MOJOKEHUS.

6. Uro HazpBaercs creneHpro auccounanuu? OT dyero oHa 3aBuUcUT? Kakue 3J€KTpOonuThI
HAa3bIBAIOT CWJILHBIMHU, a KaKkue ciaadbiMu?

7. Uro Takoe KHCIOTbI, OCHOBAHHMS M COJIM C TOYKHU 3PEHUS TEOPUHU DIEKTPOIUTHUECKOMN
nuccoranuu? Kak oHM 1uccoruupyroT?

8. Uto HaspIBaeTcs BOAOPOAHBIM mokazarenem? [lo kakoi ¢gopmyie ero paccuuthiBator? Kakue
THUIIBI CpeJl BbI 3HaeTe?

9. Uto Ha3bIBAIOT TUAPOJIU30M coieii? B uem ero cymHocTs?

10. Kakue comu TUAPONM3YIOTCS MO KaTHOHY, a Kakue mo anuoHy? Kakue comm BooOmie He
TUJIPOJIU3YIOTCS?

Tema 7 KoMmiekcHbIe COeTUHEHU S
ITepeuenb BOIPOCOB AJIsI IPOBEAEHUS YCTHOTO OMPOCa:

1 B u4ém cxoncTBO M paznuyue KOMIUIEKCHBIX COEIMHEHUM OT JBOMHBIX coiiei? JlaiiTe
OTpeICTICHUSI.

2 Kak 006pa3yroTcs KOMITJIEKCHBIE COeTMHEHUS?

3 Uro Ha3pBalOT KoMIUIeKcooOpa3oBarenemM? Kakue HMOHBI MOTYT BBIIIOJHATH POJIb
KOMILIEKCOo0Opa3zoBaTens?

4 B uém 3axmodarorcs omimuus rema ot xuopodwumia? Kakue (yHKIIUM BBITOTHSET
XJOpO(UILT B PACTEHUSAX, a TEM B OpraHU3Me YenoBeKka?

3) UYro Takoe nuranael? [lpusenure npumepsl.

6 Kak knaccuuuupyroT KoMIulekcHble coeuHenus? [losicHure Ha npuMepax.

7 Kak paccuurtars 3apsa KOMILIEKCHOro noHa? [IpuBenuTe KOHKpETHBIN IpUMeEp.

8 Ilo xakoMy NpHU3HAaKy KOMIUIEKCHI OTHOCAT K XenaTHeIM? [IpuBeaurte mpuMepbl X€lIaTHBIX U
HEeXEJaTHBIX KOMIJIEKCHBIX COETUHEHUI.

9 Kakue THIIbl XUMHUYECKON CBSA3HM BCTPEYAIOTCS B KOMIIJIEKCHBIX CO €UHEHUAX ?

10 Paccmorpute oO0mmMe CBOMCTBa KOMIUIEKCHBIX COEIMHEHUH: AHUCCOLMALNS, YCTOMYMBOCTD
KOMIUIEKCOB, XMMHYECKHE CBOMCTBA KOMIIJIEKCOB.

Tema 8 OBP. Daexkrpoxumust
IIepedyens BOPOCOB AJIsA MPOBEAECHUS YCTHOTO OIIPOCa:
1 CdhopmynupyiiTe MOHATHE OKHMCIMTENS, BOCCTAHOBUTENS, UCXOAS UX MpEACTaBIE€HUN 00
W3MEHEHUU CTEIIEHU OKHUCIEHUs 2J1eMeHTOB. Kakue BemiecTBa MOTYT BBICTYNATh TOJIBKO B POJIH
OKHCIIMTENS, a Kakue - BoccraHoBuTens? Kakue BemiecTBa MNPOSBISAIOT  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHIO IBOMCTBEHHOCTh?
2 ITpuBenure npumepsl OBP, npoTekaromux B IpUPOJE U OCYILECTBIISEMBIE YEIIOBEKOM B €I0
MPaKTUYECKON NeATEIbHOCTH
3 Kak knaccudunupyror OBP? [IpuBenure npumepsl.
4 Ot kakux (akTOpOB 3aBUCUT BEITMYMHA 3JIEKTPOJHOr0 noTteHuuana? Hanumure ypaBHeHHe
HepHcra.
5 [Io xakOMy NpUHLHUITY IOCTPOEH PsiA HampspkeHUuss MeTamioB? Kakue BBIBOABI MOYKHO
CeNIaTh HA OCHOBAHMH IOJIOKEHUS METaJlla B psAly HaIllpsDKEHUS?
6 Kak yctpoen cTekinssHHbIN ekTpoa? i yero oH npuMeHseTcs?
7 UYto mpexacraBiser coOOiM ranbBaHudeckuid snemeHT? Kakyio poib urpaer B HEM COJIEBOM
MOCTHK?
8 Kakue mporueccel IPOTEKAOT MIPH pa3psAaKe U 3apsaJIKe aKKyMYyJIsSITOpOB?
9 Kakoit mporiecc Ha3pIBarOT AeKTpoau3oM? Kakue mpoiecchl mpoTeKaroT Ha JIEKTPoaax?
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10 Kakue mporeccel OyayT MPOMCXOMUTh MPU HAPYHUICHWH IUHKOBOTO HOKPBITUS Ha JKEIE3HOH
JIeTaJIu BO BJIAXKHOM BO31yxe?

Tema 10 IlpeagmeT oprannyeckoil XuMum
[TepeueHp BOpPOCOB I IPOBEIEHUS] YCTHOTO OIIpOCa:

1. Jate ompenenenue rubOpuamsanmu. IlokaszaTe mias aToma yriepoga Tpu —croco0a
TUOpUAN3AINH SJICKTPOHHBIX OpOHUTAIIEH.

2. [To kakuM JBYM MpHU3HaKaM KilacCH(PpUIUPYIOT Bce opraHuueckue BemiectBa? OTBeT
o0ocHyi#iTe.

3. Kakne nmpuHIMOBI 3aJ0)K€HBI B OCHOBY HAaMMEHOBAHUS COCAMHEHUH MO CHCTEMAaTH4eCcKOU
HOMeHKJIatype? Uto oTpaxkaer npedukc, KOpeHb U cyPpPHUKc Ha3BaHUsA?

4. Kakune ocHOBHBIE MOJIOKEHHS pAaCCMAaTPUBAET TEOPHUS CTPOCHHS OPTaHUYECKUX COSANHEHUH
A.M. Byrneposa?

5. JlaiiTe onpeaeneHue NOHATHIO «H30MEPHS», PACCMOTPUTE Ha KOHKPETHBIX MPUMEPAX BUJIBI

uzomepun. Ha ocHoBe kakoro monoxxeHust reopun A.M. bytiepoBa o0bsICHSIETCS JTaHHOE SIBICHUE?

Oxunaembie pe3ynbTaThl. B pe3ynbrate OCBOEHHS YKa3aHHBIX TEM JHUCIMILUIAHBI
o0yJaromuecs TOJKHBI:

3HATB:

OCHOBHBIC TIOHSTHS W 3aKOHBl XUMHH, OCOOCHHOCTH XWUMHUECKOW CBSI3U B Pa3IMUYHBIX
XUMHUYCCKUX COCAHMHCHUAX, CBOIICTBA BaXHEUIINX KJIACCOB HCOPTaHNYCCKUX, OPraHu4YCCKUX
COCJIMHCHU! BO B3aUMOCBSI3HM C HMX CTPOCHHEM M (DYHKIHUSIMH, 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYCCKUX IPOLCCCOB; CIIOCOOBI BBIpAXKXCHUA COCTaBa pPacTBOPOB, HUX CBOfICTBa; MEXaHU3M
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX MPOIECCOB; TECOPETUUECCKUE OCHOBBI XUMHUYECKUX U (PU3UKO-
XUMHUYECKHX METOJIOB aHAJTN3a BEIIECTB, METPOJIOTMYCCKHE XapaKTEPUCTHKU METOOB aHAJIH3a,;

eTh:

IIpOBOAUTD OT60p HpO6I>I IJId aHaJIu3a W MOArOoTaBJIMBATL €€; T'OTOBUTHL PACTBOPLI JIA
aHa/M3a BEIIECTBA; TUIAHUPOBATh M OCYIIECTBIATh XMMHUYECKHHA SKCIEPUMEHT; aHAIU3UPOBATh H
MHTEPIPETUPOBATh IMOJyYEHHBIE PE3yJbTaThl, (OPMYIUPOBATH BBIBOJABI; MPUMEHSATh U3yUCHHbBIE
METOJbl ~ WCCIENOBAaHUS  BEIIECTB K  aHauu3y KOPMOB, OHONIOTUYECKUX  OOBEKTOB,
CEJILCKOXO03SIMCTBEHHOU NpoaAYKIHMHU, HCIIOJb30BaTh TCOPCTUUCCKHUE 3HAHUA W IMPAKTUYCCKUC
HABBIKH, MOJNyYEHHBIC MPU W3YYCHUU NUCHUIUIMHBI «XHUMHS», JUIS PEHIeHUsS COOTBETCTBYIOIIMX
poQeCCHOHANIBHBIX 33714,

BJIaACTh.
COBpeMeHHOI\/'I XHUMHYCCKOMN TepMI/IHOJ'IOFI/IGI\/'I; OCHOBHBIMH HaBbIKaMH pa6OTI>I C pCaKTHBaMHU,
na6opaTopH0171 HOCy,Z[Oﬁ, J'Ia60paTOpHBIM O60py2[OBaHI/IeM; TCOPCTUUCCKMMU OCHOBaMH

XUMHUYECKHX U PU3NKO-XHUMHUYECKUX METO/I0B aHAJIN3a BEILIECTB.

Kpurepun oneHku:

- «OTIIMYHO» BBICTABIAETCA oOOydaromemycs, eciau TJayOOKO M MpPOYHO YCBOWII
IIPOrPaMMHBIM  MaTepuall, HUCYEPIBIBAIOIIE, IOCIEI0BATEIbHO, YETKO W JIOTHYECKH CTPOMHO
U3NI0)KeH Oe3 3aTpyJHEHUS MPU BHUIOM3MEHEHUH 3a/laHui, HCIIOJIb3YeTCs B OTBETE MaTepuai
pa3sHOOOpa3HBIX JIUTEPATYPHBIX HCTOYHHUKOB;

- «XOpOLIO» BBICTABISETCS OOyyarOLIEMyCsl, €CJIM OH TBEPIO 3HAET MaTepuasl, IPaMOTHO
U3JIaraeT €ro MO CYLIECTBY, HE IOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC;

- «YyIIOBJIETBOPHUTENILHO» BBICTABIISIETCA 00YyYaroleMycsi, €ClIM HMMEIOTCS 3HAaHUS TOJIbKO
OCHOBHOI'O MaTepuana, HO HE YCBOEHBl €ro JeTald, JOINYCKalTCd HETOYHOCTH B OTBETE,
HEJOCTAaTOYHO TpaBUJIbHBIE (OPMYIUPOBKH, HapyIIAeTCsl JIOTMYECKas IOCJIE0BAaTEeIbHOCTh B
M3JI0KEHUU TPOrPAaMMHOT0 MaTepuana;

- «HEYJIOBJIETBOPUTEIHHO» BBICTABISETCS OOy4YalOIIEMYCs, €CIIM HEpacKpbhiTa Te€Ma; HET
3HAHUS 3HAYUTENIFHOW YacTH MPOrpaMMHOI0 MaTepHalia, JOMYyCKaroTCsi CYLIECTBEHHBIE OLIMOKH,
OTKa3 OT OTBETA.
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Komnerenmust  «OIIK-4» cuutaercst cOpMHpPOBaHHOW, eclii OOyYaroOIIMHCS — TOTYYHI
OLIEHKY «YIIOBJIETBOPUTENIBHO, «XOPOLIO», KOTINIHO.

3.2.2 3amaum ¥ 3aaaHUA

Texymuit KOHTPOJIb 1O JUCHUIUIMHE «XHUMHUSD» MPOBOJIUTCS C LEIbI0 OLEHKH 3HAHUU,
YMEHHSI 1 HAaBBIKOB aHAJN3a U PEUICHHS TUITMIHBIX MPO(ECCHOHAIBHBIX 33]1a4 00YyJIarOIIUMUCH.
[lepeueHp KOMIIETEHITHI, TIPOBEPSIEMBIX OIleHOUHBIM cpencTBoM: OITK-4.

Tema 1 OcHoBHBIE MOHATHSA U 3aKOHBI XUMHHU. Kilacchl HeOpraHm4ecKuXx coenHeHuii
1. Macca 1 nra3a (1.y.) paBHa 3,17. OnpenenuTs €ero MOJISIPHYIO Maccy.
2. Tlo caemyromuM Ha3BaHHMSIM HamucaTh (GOPMYIIBI BEIIECTB: a) AUTHAPOKcoxaoput xeiesa (111);
0) moBapeHHas COJib; B) THAPOKapOOHAT Maruus; ) meradochopHast Kuciora.
3. OcylecTBUTH LETIOYKY MIPEBPALICHH, TaTh HA3BaHUSI BCEM BEILIECTBAM:

C q

4, JlaTh XapaKTepUCTUKY KaXKIOM peaklliu C TOUKU 3PEHUS PA3IMUHbIX KJIacCHPUKAIUiL:
Hg(r) + Clz(r) > 2HC1(F) + 184,6 KI[)K;
kat
CO(F) + 2H2(F) > CH3OH(F) + Q;
2N H3(r)<—>3 Hz(r) + Nz(r)-Q.
S. B Gawtone o6bemMoM 50 11 Haxomures asor mox gasierumeM 10° klla mpu 20°C. Kakosa
Macca azora?

Tema 2 Ctpoenne atoma. [lepuoanyeckuii 3aKoH U ePpHOINYECKAsi CHCTEMA

JA.N.MennesneeBa
1. B 4€M cX0ICTBO M pa3iuuue B CTPOEHUU aTOMOB XMMHUYECKHUX DJIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 16 u 347
2. IloueMy HaumHass ¢ 4-ro nepuoja B KaXIOW TIpyIIe MNOSBISIIOTCS IO 2 3IIEMEHTAa,
HaXOJISAIINXCS B OHOM Tepuojie?
3. CocTaBUTh 3JEKTPOHHBIE (GOPMYJIBI aTOMOB XJiopa M Maprasua. IloscHuTb, Ha Kakom
OCHOBaHUU XJIOp U Mapraseln nomMemiatorcs B ogHol rpymnmne [IC. [ToueMy ux moMecTwiu B pa3HbIX
noarpynmax?
4. Atom snemeHnTa uMeeT Ha 10 s7meKkTpoHOB Oosibllie, YeM WOH MarHus. HasBaTh 3JeMeHT,

COCTaBUTh JJIEKTPOHHYIO (hopMysy ero aroma W WoHa. Kakum smementam (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyrO XapaKTEpUCTUKY DJIEMEHTA U €r0 COCIMHEHUNM HAa OCHOBAHUU TIOJIOKEHUS
B IIEPUOIUYECKON CUCTEME XUMUYECKUX di1eMeHTOB JI.11. Meneneena.
S. OIpe/IeTuTh YHCIIO IPOTOHOB, HEHTPOHOB 1 HIEKTPOHOB B aTOMax M30TOmoB 2°Si, 1|,
Tema 4 Xumnueckasi TepMOAHMHAMHUKA
1. Paccuurtars TerioBoi 3¢ (eKT peaklud CropaHus XKHIKOro OeH3oyia ¢ 00pa3oBaHHUEM MapoB
BO/JIbI M YTJIEKUCIIOTO Ta3a.
2. Peakuust ropeHusi aMmMuaka Belpakaetcs TXY:
4N H3(r) + 302@ = 2N2(r) + 6H20()K); AH= -1530,28 Kﬂ;)K/MOJ'IB.

Boerunicnute AG 9TOM peakiuu Mpu CTaHAAPTHBIX YCIOBUSX, YUYUTHIBAas 3HAUYEHHE TETIOBOTO
s dexra, npuBeAEHHOTO B 3aJaHUH.
3. Huxe mokazano HampaBlieHUE CMEIICHHS PABHOBECHS MPU U3MEHEHUU TeMIIepaTyphl:

a) H2(I‘)5 O2(r) HT yBenntuaeTc;l_ HZO(F);

6) CaCO3(TB) (_T yBequnBaeTcs{_ CaO(TB), Coz(r)-
[Ipenckazarh 3HaAK U3MEHEHUS SHTAJIBITNM JJISI KaXKJI0M PEaKIuu U cocTaBUTh TXY.
4. Tlpstmast unmu oOpaTHas peakius OyneT mpoTeKaTh IpU CTaHAAPTHBIX YCIOBUSAX B CHCTEME
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2NO() + Oz = 2NOy(y. OTBET MOTUBUPOBATH, BHIUUCIUB AG’ NpsAMOH peakuuu.
5. Mcnonp3ys cripaBoOYHbIE JaHHBIE, 3AMIOTHUTH CIIETYIONIYIO TAOIHILY:

BemectBo AH006p, kJDK/Mob | SU, JIk/(MombK)
Mg(ts)
C(tB)
COz(F)
MgO(tB)

Ha ocnoBe »THX JaHHBIX pPacCMOTPETh BO3MOKHOCTH BSaHMOI[efICTBHﬁ Marsusa € JUOKCHIOM
yriepoaa B CTaHAAPTHBIX YCIOBUAX.

Tema 5 OcHOBBI XUMHYECKOII KHHETHKH. PaBHOBecHe
1. I[OHOJIHI/ITC Ta6JII/II_[y, cyuTasd, 4To yKa33,HHBIe CUCTCMBbI HAXOOATCA B COCTOSIHUN paBHOBGCI/IH

. | BnusHue
N3menenue ycnosuit
No PaBHOBecHas cuctema Ha
MIPOBEICHHS
CUCTEMY
1 |l 21-37 xkan Harpesanue
2 C,HsOH + CH3COOH <« CH3COOC.Hs | Ynoamenue  ClI0OKHOTO
+H,0 3(hupa neperoHKou

3 | HoO vy <> Ho (ny + 1202 (1) [Toumxenue naBieHUs

2. IIpu u3mMepeHun 3aBUCIMOCTH KOHCTAHThI CKOPOCTU PEAKLUU OT TeMIEpaTypbl ObLTH MOTYYECHbI
CIIEIYIOIINE PE3YIbTaThI:

L, C k, MO “MuH
200 1,2
235 15
270 19
320 2,5

Haiitu rpadmyeckuM METOIOM SHEPTHIO AaKTHBAIUH.

3. lapanTuiiHelii CpoK XpaHeHUs: MalioHe3a He mpeBbimaeT 30 qHel nmpu TemrnepaType XpaHeHHs
2°C, 20 nuent mpu temneparype 14°C. CkoJIBKO MOMHO XpaHUTh 3TOT HPOAYKT 0Oe3
XOJIOJUIIBHUKA NpH Temnepatype 25°C?

4 Jlnsa peakuuu MKy BerecTBaMu A U B ObUIH MOTyYeHBI CIIEAYIOIHNE TaHHbIE:

Konuenrpanus, HavanbHas
OnebIT MOJIb/JI CKOPOCTH,
Ca Cg MOJIb/JI°C
1 0,1 0,2 0,1
2 0,1 0,4 0,4
3 0,1 0.6 0,9
4 0,2 0,6 1,8
5 0,4 0,6 3,6

KakoB mopsaok peaknuud Mo KakAoMy U3 BemecTB? UYeMy paBeH OOIIMI MOPSAOK peakiuu?
CocTaBbTe KHHETHYECKOE YPaBHCHHE.

5 PaBHoBecue peakuuu Hyq + |y < 2HI () ycTaHOBHIOCH mpH CHEeIyIOMMX KOHLUEHTPALUIX
yaactByromux B Hed BemiectB: C[Hz] =0,4 monwe/n, C[l] =0,5 mons/n, C[HI] =0,9 wmoms/m.
Paccuntarh KOHCTAaHTY paBHOBECHSI.

Tema 6 PacTBopsbl
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1. Boauslii pactBOp opTodochopHOt KUCIOTHI ¢ MaccoBoil noneit 30 % uMeeT MI0THOCTh, PaBHYIO
1,18 r/eM®, 1 06bEM pactBopa, paBHbii 150 mu. PaccumTaiite: a) MOJIIPHOCTB; 0) MOJISIPHYIO KOH-
[EHTPAIINIO SKBUBAJICHTA; B) MOJISUTBHOCTD.
2. Ha ocHOBaHMHU pacy€THBIX JaHHBIX MOCTPONTE rpa@uK 3aBUCUMOCTU CTENEHHU AUCCOIUAINH YK-
CYCHOIT KHCIIOTHI OT KOHIEeHTparmu pacteopa. ( K,(CH3COOH) = 1,8 -10°).
3. Ckonpko M1 98 % cepHOIl KHCIOTHI (INIOTHOCTH paBHa 1,84 r/mun) nmotpedyercst 1jisl IPUTOTOB-
nenus 1,5 n1e€ 10 % pactBopa (umotHOCTH paBHa 1,066 r/mi).
4. Yto obpa3yeTcs mpu AEWCTBUM HUTpaATa allOMUHUA Ha pacTBop KapOoHaTa HaTpus? CocTaBUTh
ypaBHEHHE PEAKLUU 1 OOBSICHUTH HAOII01aeMbI€ TIPOLIECCHI.
5. Paccuurate pH pactBopa dropuma kanus ¢ MOJSPHOW KOHIEHTpamuen, paBaoi 0,01 Moub/1m°
(Kue = 6,7 - 107).

Tema 7 KoMmiekcHbIe COeTUHEHU S
1 Xnopun kobanbta (+3) 00pasyeT ¢ ammMuakoM coeauHeHus ciaeayroimero coctasa: CoCls6NHj3;
CoCl3-5NH3-H,0; CoCl3-5NH3; CoClz-4NHj;. leiictBue pactBopa HUTpaTa cepebpa MPUBOIUT K
OCaXXJICHUIO BCETO XJIOpa M3 MEPBBIX JIBYX COCIMHEHHI, OKOJIO 2/3 Xjiopa — U3 TPEThEro coeluHe-
HUS U OKoJo 1/3 xmopa — u3 yerBepToro. M3aMepeHus aneKTpudeckoil MpOBOJUMOCTH PAacCTBOPOB
ATUX COEJUHEHMM MMOKAa3bIBAIOT, UTO [IEPBOE U BTOPOE PACIAJAIOTCS HA YETHIPE MOHA, TPEThE — HA
TpH, a 4eTBEpPTOe — Ha JBa MOHA. KakoBO KOOpIMHAIIMOHHOE CTPOCHUE YKA3aHHBIX COCIUHEHUI?
Hamnmcars ypaBHeHus ux pacnana Ha noHbl. Ha3Bats.
1 Hanucate dopmynbl crnenyromux coeidHeHui: 1) HUTpaT poAaHONEHTaaMMHHKOOAIbTa
(10); 2) 6pomun 6pomorprammunIviatiabl (11); 3) nunuanoaprenrar (l) kamus; 4) Terpanoaoau-
aMMUHIUIaTHHA; 5) Terpapomanoguamvmuaxpomar (l1l) Gapus; 6) TpudTopoTprakBakoOanbT; 7)
rexcarmanodeppar (I1) xamms.
2 Hanucate MonekynspHOe ¥ MOHHOE YpAaBHEHHUS pEaKlIUU OOMEHa MEXIy reKcalhaHOKO-
o6ameratom (lIl) Hatpus u cymedarom xkemeza(ll), yaursiBas, uTo 00Opa3yromascs KOMILICKCHAsS
colib OyZIeT HepacTBOpUMa B BOJIE.
3 Breimucarh TabnuYHBIC 3HAYCHHUS KOHCTAHT HECTOMKOCTH M MPOU3BEICHUS PACTBOPUMOCTH
YKa3aHHBIX HIDKE COCIMHEHUN W MPOaHAIM3UPOBATh BO3MOXKHOCTH Pa3pyIIeHUs KaTHOHA JHaM-
muHCcepeOpa (1) pacTBOpUMBIM IUAHHUIOM U HOIUAOM ¢ oOpa3oBaHueM auimanoaprenrart (l)-mona
u flonuaa cepedpa.
4 Ha ocHoBe cTpoeHHS KOMIUIEKCHBIX coenuHeHui, Gopmynsl KOTOpbiX [CU(NH3)4]SOy4,
Ks[Fe(CN)g], [Pt(NH3),Cl,], paccMoTpets nx kinaccu(uKaIyio 1Mo 3apsiy KOOpAWHAIMOHHON cde-

pBL

Tema 8 OBP. DiexTpoxumus
1 Harmucate ypaBHEHUS CIEIYIONIMX PEAKLUi, ypaBHATh METOJOM SIIEKTPOHHOTO OanaHca:
FB(OH)z + KMn04 + H20 -
K803 + KMnO,4 + KOH —»
K.SO3 + KMnO, + H,SO, —»
HBr + KMnO4 —»

2 Hcxons w3 TMOBapeHHOM CONMM U HCIONb3yd APYrde HEOPraHW4YecKUe pEakTUBbI, MOTYUYHUTh
CHayaja METAJUIMYECKUM HaTpHUil, a 3areM MHULIEBYI0 cofy. HammcaTe cXxeMy XHMHUYECKHUX
MIPEBPAILEHUI U OCYILIECTBUTE €€.

3 BoccTaHOBUTE JIEBYIO YacTh ypaBHEHUH, YPaBHATh METO/IOM JIEKTPOHHOIO OajaHca:

— CI‘z(SO4)3 + Na,SO, + K,SO,4 + H,O

— NaNOsz; + MnO, + KOH

— COy + K,SO4 + Nay,SO4 + MnSO,4 + H,0

— KoMnOy4 + O, + H,O

4 BplunciIuTe MacCOBYIO JIONIO BELIECTBA B PacTBOPE, MOJYUYUBIIEMCS B Pe3yJbTaTe JIEKTPOIN3a
400 mnt 10 %-Horo pactBOpa ruapokcuaa Hatpus (p = 1,1 r/mi), eciau U3BECTHO, YTO MPU 3TOM
BBIZICIIMIIOCH 56 11 Kucnopona (H.y.).
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5 Iy mosydeHus YMCTOTrO HUKENS MPUMEHSIOT METOJ| 3JIEKTPOJIM3a BOJAHOTO pacTBOpa cyibdaTa
nukens (II) ¢ maepTHRIMU 351eKTpoAaMu. B mporiecce 251eKTpoau3a Ha aHoie ObIT COOpaH KUCIOPO.
oGbeMoM 8,96 M° (m.y., Maccoas moist Beixoga 100%). PaccumraTh MacCy HHKENs, KOTOpbIii
oOpa3zyeTcs Ha KaToJie, €Clii MaccoBas J0JIsl BbIX0/1a MeTalia paBHa 75%.

OxugaeMble pe3ynbTaThl. B pe3yiabTare OCBOCHHUS YKa3aHHBIX TEM JUCIUILUIMHEI
oOyyJaroumecs JOJKHBI:

3HATB:

OCHOBHBIC IIOHATHA MW 3aKOHbI XUMUU, 0C06€HHOCTI/I XUMHYECKON CBSA3U B Pa3INYHBIX
XUMHYECKHX COCIUHCHHUSAX, CBONCTBA BAXKHEHIIUX KIIACCOB HEOPTaHWYECKUX, OPraHHYECKUX
COCMHEHUI BO B3aUMOCBSI3M C HX CTPOCHHEM M (DYHKIHMSIMH; 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKHX TMPOIECCOB; CIIOCOOBI BBIPAKEHUS COCTaBa PACTBOPOB, MX CBOWMCTBA; MEXaHU3M
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB; TCOPETHUECKUE OCHOBBI XMMHUYECKUX U (DHU3HKO-
XUMHYECKHX METOJ/IOB aHAIM3a BEUIECTB, METPOJIOTMYECKIE XapaKTEPUCTHKH METOIOB aHAIIN3a;

YMETB!

MPOBOJIUTH OTOOp TPOOBI I aHaIW3a M IMOATOTABIMBATH €€; TOTOBUTh PACTBOPHI LIS
aHajin3a BCUICCTBA, IJIAHUPOBATH W OCYHICCTBJIATH XUMHUYECKUU OKCIICPUMCHT, aHAJIM3UPOBATL U
UHTEPIPETUPOBATH IMOJYYCHHBIC PE3YJIbTaThl, (POPMYIUPOBATh BBIBOJBI; MPHUMEHSATh WU3YyUCHHbBIC
METOAbI HNCCIICA0BAHUA BCIICCTB K aHaJInu3y KOpMOB, 6I/IOJ'IOFI/I‘-IGCKI/IX 06"I>GKTOB,
CEIIbCKOXO3SUCTBCHHOM TPOJYKIIMK; KCIIOJIb30BaTh TCOPCTUYCCKHE 3HAHHS M MPAKTUYCCKHE
HAaBbIKH, IMOJYYCHHBIC NPU HM3YYCHHUHN AUCHUIIIMHDBI «XI/IMI/I?[», AJi1 peHICHUA COOTBCTCTBYIOIIUX
npoeCCUOHATILHBIX 33]1a4;

BJIQJIETh:
COBPEMEHHOM XMMUYECKOM TEPMUHOJIOTHEH; OCHOBHBIMHU HaBbIKAMH PabOTHI C PEaKTUBAMH,
7abopaTopHOil  MoCymoH, TabopaTOPHBIM 00Opy/IOBaHUEM; TEOPETUYCCKHUMH OCHOBAMHU

XUMHUYECKHUX U (PU3UKO-XUMHUYECKUX METOJIOB aHAJIN3a BEILECTB.

Kpurepuu onenku:

- «OTJIMYHO» BBICTaBIsIETCS OOyyaromeMycs, €ClIM OH TECHO YBA3BIBAET TEOPUIO C
MPAKTUKOM, CBOOOJHO CHpaBISETCS C 3ajayaMH, BONPOCAMHM WU JPYTMMH BHJAAMU MPUMEHEHHUS
3HAHMM, BIaleeT pa3HOCTOPOHHUMHU HAaBBIKAMU M IPUEMAaMHU BBIIIOJIHEHUS IPAKTUYECKUX 3a/1a4;

- «XOpOILIO» BBICTABJIAETCS OO0YYAIOLEMYCs, €CIM OH HE JOIMYCKAaeT CyYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABWIBHO IPUMEHSET TEOPETHUYECKHUE IIOJIOKEHUS IIpU
pelIeHNH NMPaKTUYECKUX BOIMPOCOB U 3a/iay, BilajieeT HEOOXOIUMBIMU HAaBBIKAMU U MpPUEMaMHU UX
BBITIOJTHEHUS;

- «yZIOBJIETBOPUTEIILHO» BBICTABJISETCS] 00yUYarOLIEMYCsl, €CIIU TOT JI0ITyCKaeT HETOYHOCTH B
OTBETE, HETBEPJO BJAACET 3HAHUEM IPOrPaMMHOIO MaTepHalla, UCIBITHIBAET 3aTPYAHEHUsS INIPU
BBIMIOJTHEHUH MTPAKTUYECKUX paloT;

- «HEYJOBJETBOPUTEIBHO» BBICTABIsETCS OOydyaroleMmycs, €eclid TOT JIOIyCKaeT
CYIIECTBEHHbIE OIMIMOKH, HE 3HAET 3HAYUTEJIbHON YacTH MPOrpaMMHOI0 MaTepualia, HEyBEpPEHHO, C
OOJIBIIMMHU 3aTPYAHEHUSIMH BBIMOIHSIET MPAKTUUYECKUE pabOTHI.

Komnerennuss OIIK-4 cumraercs chopMHUpPOBaHHBIMHU, €CIU OOYYaIOLIUICS  MOTYYHII
OLIEHKY «YZOBJIETBOPUTEIBHO, «XOPOLIO», OTIUIHO».

3.3 OneHoYHBIE CPeCTBA IS KOHTPOJISI CAMOCTOATEILHOH PadoThI

3.3.1 KypcoBblie padoTbl (IIpOeKTHI) MO AUCHUILINHE, MPeLyCMOTPeHHbIe YYeOHbIM
mianoM. He nperycMoTpeHsI.

3.3.2 KoHTpoJibHbIE padoThI

30



KonTponpHas paboTra MpOBOIUTCS C LENBI0 MPOBEPKH 3HAHWUN OOYYAIOIIUXCS, YCBOCHUS
MMH y9eOHOTO Marepuaja M MPEeICTaBIsIeT cOOOM psiJi OTBETOB B MUCHMEHHOW (hopme Ha Tpemsio-
YKEHHBIE BOIIPOCHI.

[lepeueHp KOMIIETEHITUI, TIPOBEPSIEMBIX OIleHOUHBIM cpencTBoM: OITK-4.

Tema 9 XuMusi 3jieMeHTOB

KomrutekT 3aganuii 1711 KOHTPOJIBHOU PaOOTHI.

Bapuanr 1
3amanue 1 OObSICHUTH, TOYEMY MPH MPOMYCKAHWU AMOKCHUIA YIiepoJa uepe3 pacTBOp XJIOpHja
WIA HUTpaTa KalbLUs OCAZOK KapOOHATa KAl HE BBINANACT, a NPHU ACUCTBUH JUOKCHIA
yriepoaa Ha U3BECTKOBYIO BOJY BBINAJAcT.
3ananue 2 [Ipu pacTBOpeHUHU B KOHIICHTPUPOBAaHHOM cepHOM kKucioTe 20 T cIlaBa 30J10Ta C MEIbIO
BbIIETIIIOCH 4,2 11 cepHUCTOrO ra3a (H.y.). Onpeaenure MacCoBYIO 010 (B %) KaXKI0ro MeTaia B
3TOM CILIaBE.
3amanne 3 Kakas macca yraepoga (C) conepxutcs B yraekuciiom raze (CO,) maccoit 8,8 rpamma?
3amanne 4 51 r cmecu P,Os m kpacHoro ¢ocdopa Bcbmanu B CKISHKY ¢ 500 M BOJBL
[TpoBeneHHBI aHANW3 IMOCIE OKOHYAHMS PEaKIUu IOKas3all, YTo MpH 3ToM monyuuiock 510 r
pactBopa KucioThl (kakoit)? Kako mporeHt kpacHoro ¢ocdopa 6bu1 B cmecn?
3amanne 5 Kakoit 00béM 2 M CONSHON KHCIOTHI OKHCIMJICA OKCHJIOM Mapranua(+4), eciu
U3BECTHO, YTO BBIACIUBLINIICS IIPU 3TOM XJIOp BBITECHWII U3 pacTBOpa Moauaa kanus 25,4 r loa.

Bapuant 2
3ananue 1 [Touemy HOHBI IETOYHO3EMENBHBIX METAJUIOB IIPOSBIISAIOT MEHBIIIYIO CKJIOHHOCTh K 00-
pPa30BaHUIO KOMIUIEKCOB, YeM HOHBI 3JIEMEHTOB MOATPYIIBI IUHKA?
3ananue 2 B yem 3akirogyaercs NpuUuMHa pe3KOro pas3andus B cBoMcTBax okcuaa kpemuus (V) n
okcuma yriaeponaa (1V)?
3ananue 3 [Ipu B3auMoIelCTBUY YIiIepoJa ¢ KOHLIEHTPUPOBAHHOW CEPHON KUCIOTOM BBIIEINIOCH
13,44 11 cmecu nByX ra3oB (H.y.). PaccuuTaiiTe Maccy yriepoja, BCTYIUBIIETO B PEAKIIHIO.
3ananue 4 Cpenu MeTaNIMYECKUMX MAaTepHalIOB BaXXHOE 3HAUEHUE MUMEET JIaTyHb. JIaTyHb — cIuiaB ¢
MaccoBoi nosieit Meau 68 % u nmHka 32 %. Onpenenurte Maccy KaXkJI0ro METala, B3SATYHO I
noJiyueHus JatyHu maccoit 600 T.
3ananue 5 3anucath GopMyIbl OKCHIOB a3oTa BajgeHTHOCTRIO I, 11, 11, IV, V.

Bapuanr 3
3ananue 1 JlaTh XapaKTepUCTHKY OKHUCIUTEIFHO-BOCCTAHOBUTEIHHBIX CBOWCTB CEPHOM U CEpHU-
CTOM KHUCIIOT.
3ananue 2 Hanucath ypaBHEHHsI peakliiii B3aUMOICHCTBUS aTIOMUHUS: a) C pa30aBICHHON cepHOi
Y a30THOM KUCIIOTOM; 0) ¢ KOHIEHTPUPOBAHHOIN CEpHOM 1 a30THOM KHUCJIOTOM; B) C BOJHBIM pacTBO-
POM LIEJIOYH.
3ananue 3 CKOJBKO IpaMMOB KUAKOTO CTEKJIa METAaCUIIMKATa HAaTpuUs MOJy4yaeTcs IpU pacTBOpe-
HUU 7 T KpeMHUs B pacTBOpe ruipokcuaa Hatpusi? CocTaBbTe MOJIEKYISIPHOE U HOHHOE YpaBHEHHE
peaKunii.
3ananue 4 Kakoii 06wem okcuaa yriaepoaa (II) (H.y) BCTYnHT B peakiuio MOJIHOTO, BOCCTAaHOBIICHUS
okcuna sxenesa (I) maccorr 6400 1? Omnpenenute Maccy Kokca, HEOOXOIUMYIO Ui 0Opa30BaHUS
TaKoOro oobemMa ra3000pazHOro BOCCTAHOBUTEIS, €CIIM MAacCOBas J10JIs yriiepoja B Kokce 92%.
3amanne 5 Hamucatp 3eKkTpoHHBIC (DOPMYJITBI aTOMOB IIMHKA U KaaMmus. Kakoil U3 3THX 2J1€EMEHTOB
obnamaer 60see BRIpAKEHHBIMU METAILTUYECKIMHE cBocTBamMu? [louemy?

Oxwunaemple pe3ynabTaThl. B pe3ynpTaTe OCBOGHMSI yKa3aHHBIX TE€M JAUCLUILIMHBI
oOyJaromiuecs JOJKHBIL:

3HATh:

OCHOBHBIC TIOHSTHUS W 3aKOHBI XUMHH; OCOOCHHOCTH XUMHUYECKOW CBSI3U B Pa3IHMYHBIX
XUMHYECKHX COEJIMHEHUSX; CBOMICTBa BaKHEMIIMX KJIACCOB HEOPTraHMYECKHX, OPraHUYEeCKHX
COCIMHEHUN BO B3aMMOCBS3M C UX CTPOCHHEM U (PYHKIHSIMH; 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX IPOLIECCOB; CHOCOOBI BBIPAXXEHHUS COCTaBa PAcTBOPOB, MX CBOWCTBA; MEXaHHU3M
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX IMPOIIECCOB; TEOPETHUECKUE OCHOBBI XUMHUYECKUX U (DHU3HKO-
XUMHYECKHX METOJIOB aHaJN3a BEIIECTB, METPOJIOTHUECKHUE XapaKTePUCTUKH METOJ0B aHAIN3a;

YMETb:

MIPOBOAUTH OTOOP MpOoOBI ISl aHalW3a W MOJArOTaBIMBATh €€; FOTOBUTH PACTBOPHI AJIS
aHaJM3a BEIIECTBA; IUIAHUPOBATh M OCYHIECTBISATh XUMHUYECKUN SKCIEPUMEHT; aHAIU3UPOBATh U
UHTEPIPETUPOBATH IOJyUYEHHBIE PE3YyJIbTaThl, (POPMYIHPOBATH BBHIBOJBI; NMPUMEHATh HW3YYCHHbBIE
METOJIbI ~ WCCJICIOBAHUS  BEIIECTB K  aHauu3y KOPMOB, OHOJIOTUYECKUX  OOBEKTOB,
CEJIbCKOXO3SUCTBEHHOW NPOAYKIIMU; HCHOIb30BaTh TEOPETUYECKUE 3HAHHUS W TMPAKTUYECKUE
HAaBBIKH, TOJIYYCHHbIC MPU HU3YYCHUH AUCIUIUIUHBI «XUMUS», IS PEIICHUs] COOTBETCTBYIOIIMX
npoecCuOHANBHBIX 3a7a4;

BJIAJICTh:
COBPEMEHHOM XMMUYECKOW TEPMUHOJIOTHEH; OCHOBHBIMHU HaBbIKAaMH PabOTHI C pEaKTUBAMH,
7abopaTopHOil  MoCynoH, JabopaTOPHBIM o0opy/OoBaHNEM; TEOPETUYCCKUMH OCHOBaMHU

XUMHUYECKHUX U (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3a BEILIECTB.
Kpurepuu oneHku:

- «OTJIIMYHO» BBICTaBIsEeTCAd OOyyaromeMycs, eclld HMEeTcs IIOJIHOE  PacCKphITHE
IIPEJIOKEHHBIX TEOPETUYECKUX BOINPOCOB, TOYHOE YKA3aHWE HA3BaHUW U  OIpPEACIICHU,
npaBuibHasg (OPMYIMPOBKA MOHATUN U KaTerOpUid, IpUBEIeHNE HEOOXOAUMBIX CXeM U (popMyIl, UX
pacmudpoBKa, MPaBIIIbHOE PELICHNE MPAKTHIECKUX 3a/1a4;

- «XOpOILIO» BBICTABIIAETCS OOydaroUleMycs, €Clid HaOJI0Aal0TCs HEIO0CTATOYHO I1O0JIHOE
PacKpbITHE MPEJIOKEHHBIX TEOPETUUECKUX BOIPOCOB; HECYILIECTBEHHBIE OMIMOKH B OIPENEICHUU
HNOHATHUH U KaTeropuii, popmyinax, cxemax 1 1p., KapAMHaIbHO HE MEHSIOIUX CYTh U3JI0KECHNUS;
IIPABWJIBHOE pEIICHWE MPAKTHUYECKUX 3a/ay, JUOO0 HECYIIECTBEHHbIE OIMIMOKM B HUX pPEIIEHUU
HaJINYMe T'PaMMaTHYECKUX U CTUIIMCTUYECKUX OIIMOOK, HeaKKypaTHOe opopmiieHHe padoThl;

- «YAOBJIETBOPUTEJIEHO» BBICTABIIAECTCS OOYYAIOLIEMYCs, €CIM OTPaKEHO JHIIb O0Iee
HaIpPAaBJICHUE U3JI0KECHHUS MaTepHasa, HENOJHOE PACKPBITUE TEOPETUYECKUX BOIPOCOB; B HAIMUUU
JI0OCTaTOYHOE KOJMYECTBO HECYIIECTBEHHBIX WJIM O/IHA-[BE CYLLECTBEHHbIE OIIMOKU B OIPEAEICHUU
HNOHATUI W Kareropui, Gopmynax, CTaTUCTUYECKUX TAHHBIX M T.II.; HENPABUIBHO peEIIEHBI
IIPaKTHUYECKHE 3aJa4yd IPU YCIOBUM HANMCAaHUS TEOPETHYECKMX BONPOCOB, HAJIM4ME
rpaMMaTHYeCKUX M CTHIIMCTHYECKUX OLIMOOK, HeaKKypaTHOe o(hopMiieHHe paboThl;

- HEY/IOBJICTBOPUTEIILHO»  BBICTABISETCS  OOydYaloOIIEMYyCsl, €CIM HE  PACKPBITHI
TEOPETUYECKHE BOIIPOCHI; JOMYIIEHO OOJIbIIOE KOJUYECTBO CYIIECTBEHHBIX OMIMOOK; HEMPaBUIBLHO
pelIeHBl IPAKTUYECKUE 3aa4H.

Komnerenmus OIIK-4 cumtaercs cOpMHpPOBAHHOM, €ClM MO pe3yabTaTaM KOHTPOJIbHOMN
paboThl 00Yy4AIOIIUKCS MOTYUMIT OLIEHKY «YIOBIETBOPUTEIBHOY «XOPOILIO0Y» I «OTIHUHOM.

3.3.3. Jloxaaabl M0 TeMaM JUCHHUILIMHBI

Kontponb camocTosiTebHON pabOThl CTYAEHTOB MO JAUCHUIUIMHE «DU3HKO-XUMUYECKHE
METOJIl aHaIM3a» MPOBOAUTCS B (popme MOKIAI0B OOyYAIOUIMXCS C IEJIbI0 KOHTPOJS YCBOSHUS
y4eOHOro MaTrepuaia OTASIbHBIX TEM JIUCIUILIUHEI.

[Ipy moaroTroBke K 3aHATHSIM OOyYarolIWecs JIOJDKHBI — MPEACTaBUTH  JTOKJIAIBI
MPONOJDKUTENBHOCTRI0O  7-10 MuHyT. TeMmMbl  JOKIamOB  BHIOMpAIOTCS  OOYYaIONTUMUCS
CaMOCTOATENIBHO U3 MPEJI0KEHHOTO HUXKE CITUCKA.

TemaTnKa JJOKJIAdO0B:

Hcropust pa3BuUTHS XUMHUH.

Boma n ee Onomorudeckoe 3HaYCHHUE.

CoenuHenus cepedpa 1 30J10Ta.

Kuzsb n nestenpHocTh Mapun Kropu-CkitaioBCKoi.
Kuznp u nestenwHocth .. Menneneena.

Hcropus otkpsitus [leppoandeckoro 3akoHa.

Kuznp u nestenpHocth M.B. JlIomoHOCOBa.
Penko3emenbhbie 21eMeHThI. CHHTETHYECKUE DJIEMEHTHI.
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9. HoBoe yueHue o KOppo3uw.

10. DneKTpOHBI U XUMUYECKAS CBSI3b.

11. Tspxenple METAIIBI M MIX BIUSHUE HA PACTCHUS U )KHBOTHBIX.

12. 3HayeHue ecTECTBEHHON PaIMOAKTUBHOCTHU B KHU3HU PACTEHUI U )KUBOTHBIX.

13. buonoruyeckasi poJib MUKPO3JIEMEHTOB U WX IIPUMEHEHHE B CEIIBCKOM XO3SHUCTBE M MEU-

LUHE.

14. YenoBek Kak CynepKOJIIIOUI.
15. MuHepanbHbIif 0OMEH B OpraHU3ME YeJIOBEKA.
16. Yuensie-xuMHKH B To1bI Bennkoit OTedecTBeHHON BOiiHEIL.

Osxunaemsplii pe3yibTar: B pesynbrare camMOCTOSITENTBHOM MOArOTOBKU JIOKJIala MO TeMe
JTUCITUTUINHBI 00YYarOIIUNCS JOMKEH:

3HATh:

OCHOBHBIC TIOHSTHUS M 3aKOHBI XUMHH; OCOOCHHOCTH XUMHYECKOW CBSI3HM B Pa3IIUYHBIX
XUMHYECKHX COCIMHEHUSX; CBOICTBA BaKHEMIMX KJIACCOB HEOPTraHMYECKHX, OPraHUYEeCKHX
COCIMHEHUN BO B3aMMOCBS3M C UX CTPOCHHEM U (PYHKIHSIMH; 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHYECKHX IPOLIECCOB; CHOCOOBI BBIPAXXEHHS COCTaBa PAcCTBOPOB, MX CBOWCTBA; MEXaHU3M
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX IPOIIECCOB; TCOPCTHUSCKUE OCHOBBI XUMHUYECKUX U (DHU3HKO-
XUMHUYECKHX METOJIOB aHAJIN3a BEIIECTB, METPOJIOTHUECKHUE XapaKTePUCTUKN METOI0B aHAIIN3a;

YMETh:

MPOBOAUTH OTOOP MpOOBI ISl aHANU3a W MOJArOTaBIMBATh €€; FOTOBUTH PACTBOPHI IS
aHaJIM3a BEIIECTBA; TUIAHUPOBATH M OCYIICCTBIISATh XUMHYCCKHHA 3KCIICPUMEHT; aHAITU3UPOBATh H
UHTEPIPETUPOBATH MOJyYEHHBIE PE3ybTaThl, (DOPMYIHPOBATH BHIBOJBI; MPUMEHSITh W3YYCHHBIE
METOJIBI ~ WCCJICIOBAHUS  BEIIECTB K  aHajdu3y KOPMOB, OHOJIOTUYECKUX  OOBEKTOB,
CEJIbCKOXO3SUCTBEHHOM NPOAYKIIMU, HUCHOIB30BaTh TEOPETUYECKHE 3HAHMUS W TMPAKTUYECKUE
HABBIKH, MOJy4YCHHBIC MPU W3YYCHHH JUCHUTUIMHBI «XWMHES», JUIS PEHICHUS COOTBETCTBYIOIINUX
npohecCHOHANBHBIX 3a7a4;

BJIAJICTh:
COBPEMEHHOM XMMUYECKOW TEPMUHOIOTHEN; OCHOBHBIMHU HaBBIKAMHU PabOTHI C PEaKTUBAMH,
7abopaTOpHOM  TMOCYAOH, J1aOOpaTOPHBIM 000pyI0OBaHHWEM; TEOPETUYECKUMH OCHOBaMHU

XUMHUYECKHUX U (PU3UKO-XUMHUYECKUX METOJIOB aHAJIN3a BEILIECTB.

Kpurepun onenku:

OLICHKA «3a4TE€HO» CTABUTCA B TOM CIIy4ae, €CIIH COAEPKAHME JIOKJIaJa COOTBETCTBYET
3adBJICHHON TeMe, J€MOHCTPUPYET CIOCOOHOCTh OOYYaroIIerocss K CaMOCTOSTENIbLHOW Hay4dHO-
UCCIIeI0OBATEIbCKON paboTe; JOKIa] WUTIOCTPUPOBAH Mpe3eHTaluel, COAePKHUT CAMOCTOSITEIbHbIE
BBIBOJIbI  OOY4arollerocs, AapryMEHTUPOBAaHHbIE C IIOMOIIBIO JAHHBIX IPEICTABICHHBIX B
UCIIOJIB3YEMBIX JIMTEPATYPHBIX UCTOUYHUKAX;

OLICHKA «HE 3a4TEHO» CTAaBUTCA B TOM Cllydae, €CIIH: COAEPKAHHME JOKJIaJa HOCUT
pedepaTuBHBIM XapakTep, CTpyKTypa U ohopMIIEHHE JOKJaJa HE COOTBETCTBYET TpPeOOBAaHUSM,
OTCYTCTBYET NPE3EHTALINs, HET CAMOCTOSITENIbHBIX BEIBOJJOB 00YUaIOIIErocs 0 UCCIENYEMOI TeMe.

Komnerenmus OIIK-4 cuurtaercs chopMHpPOBAHHOM, €CliM MO pe3yabTaTaM BBICTYIJICHUS C
JIOKJIaIOM 00y4aroLINics MOTYIHII OLEHKY «3auTeHO».

3.4 OneHo4YHBIC CPEACTBA IS MPOBEICHUSI IPOMEKYTOYHOM aTTecTAlMU

[IpomexyTouHas arrecTalus MO TUCHUIUIMHE «XUMHUS» MPOBOJIUTCS B BHJE SK3aMEHa C
LEJIBIO OTIPE/IeICHUs] YPOBHS 3HAHUNM U YMEHUN 00yJaromuxcs.

Ob6pazoBarenbHoi mporpammoit 36.03.02 3o0TexHHs MpeaycMOTpEHa OJTHA TPOMEKYTOUHAsS
aTTecTalys M0 COOTBETCTBYIOIIMM pa3jiesiaM AaHHOW MUCUUIUIMHBL [loAroToBka oOydaromuxcs K
MPOXOXKACHUIO MPOMEXYTOUYHON aTTecTallMM OCYIIECTBISETCS B TMEpPUOJ JIEKIMOHHBIX U
71a00paTOPHBIX 3aHATHI, a TAKXKe BO BHEAYAUTOPHBIE Yachl B paMKax caMOCTOSTEIbHOI paboTsl. Bo
BpEMsI CaMOCTOSITETFHOM TTOATOTOBKH 00YYAIONINECs MOIb3YIOTCS KOHCIIEKTAMH JICKITUH, OCHOBHOM
U JIONOJHUTENBbHOM JIMTepaTypoil HOo IUCHMIUIMHE (CM. IEepedYeHb JHTepaTypsl B paboueit
porpaMMe JUCLIUILIIUHBI).
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[lepeueHb BOMPOCOB JUIS MPOMEKYTOYHOU aTTECTAIIUU (IK3aMEH )
[TepedyeHb KOMITETEHIINMA, TPOBEPSIEMBIX OIICHOUHBIM cpeacTtBoM: OIIK-4.
OcHOBHBIE OHATHUSI XUMUHU
OcCHOBHBIE 3aKOHBI XUMUHU
XUMHYECKUE Peakuy. TUIIbl ¥ IPU3HAKU PEaKLIUN
Oxkcuapl. Kucnotel. OcHoBanusi. Comu. Knaccudukanus. [Tonyuenne. XumMudeckue CBOUCT-
Ba. [I[pumeHnenue
Hcropus pa3BuTHs yYEHHS O CTPOCHUH aTOMa
KBantoBas Teopusi ctpoeHus aroma. Pabotwl ['eiizenbepra u Ilpénunrepa. KBantoBbie
yucia
[leproanueckuii 3akoH 1 nepuoaunueckas cucrtema X2O .. Menneneesa.
OcHOBHbIE TIOHATHSA XUMHUYECKON CBS3H. YCJIOBHE 00pa3oBaHUs CBA3H. THIIBI XUMUYECKUX
CBsA3€H, UX XapaKTePUCTUKA
Meroapl omucaHWs XUMHUYECKOW CBS3W: MeToj BajleHTHBIX cBs3ed (MBC) m meton
MOJIEKYJsIpHBIX opOuTaneii (MMO)
['uOpuauzanms u e€ TUIbI
OcHOBHBIE TOHATHSI XUMHUYECKON TepMoarHAMUKH. [IepBbIit 3aKOH TEPMOAMHAMUKH
Bropoil 3akoH TepMOAMHAMUKH. DHTPONUS. YCIOBUS CaMOMNPOU3BOJIBHOIO HPOTEKaHUs
IIPOLIECCOB
Tepmoxumusi. TXY. 3akon ['ecca. CnencrBus u3 3akona ['ecca
CkopocTh XUMHUYECKON peakuuu. DakTopbl, BIUSIONIME HAa CKOPOCTh PEAKIUU. 3aBUCH-
MOCTbh CKOPOCTH peaklMu OT KoHUeHTpauuu. 3AM
3aBHCUMOCTH CKOPOCTH peakiuu oT Temnepatypsl. [Ipasuno Bant-I'opda. Teopus akTus-
HBIX CTOJIKHOBEHUU. Y paBHEHUE AppeHunyca
Teopus akTUBHPOBAaHHOTO KOMILIEKca. KpaTkue cBeeHUs 0 KaTaluuse.
[lonsTue xumuyeckoro paBHoBecus. KoHcTaHTa XMMHUYECKOro paBHoBecHus. (CMelieHue
paBHOBECHS
OcHoBHbIE TOHATHA PacTBOPOB. CIIOCOOBI BEIPAYKEHUSI COCTaBa PACTBOPOB
Komnurarueasie cBOKCTBA paCTBOPOB HEAJIEKTPOJIUTOB
PactBopsl snektponutoB. Teopust 3M€KTpoNUTHUECKOW nucconuanuu. Juccounanus Ku-
CIIOT, OCHOBAaHUM, COJICH
Huccounanus Boasl. [lonarue pH. IIpoussenenue pactBopuMocTu
I'mpponwus conen
Kommnekcusie coequnenus. Ctpoenne. Knaccudukanus. Homenkiarypa
XuMUYecKas CBSI3b B KOMIUIEKCHBIX COeIMHEHUX. [I0BeIeHNEe KOMIUIEKCHBIX COEIUHEHUI B
pacTBopax. KoHcTaHTa HECTOMKOCTH KOMILJIEKCHBIX MOHOB KaK Mepa UX YCTOMYHUBOCTH
OxucnauTenbHO-BOCcCTaHOBUTENbHBIE peakiuu (OBP)
OcHoBbI 3nekTpoxuMud. [loHsATHE FMIEKTPOAHOTO NMOoTeHIHana. Y paBHenue HepHera. Dnek-
TPOXUMHUECKHUH Psi/T HAMIPSKEHUSI METAJJIOB
Tunel anektpoaos. ['anbBanndeckuii 31eMeHT. [ IpOMBIIIIEHHBIE UCTOYHHUKH TOKA.
Dnektposn3. Buasl anektponusa. 3akoHbl Papajest.
Kopposus meramnoB. Buasl koppo3un (Xumuueckas U diekTpoxumuueckas). Crnocoos! 3a-
IIUTHI OT KOPPO3UU
Mertannsl. [lonoxxenue B nepuoaudeckoii cucteme. O6mas xapakrepuctuka. CrnocoOsl mo-
nyuenusi. CBoiictBa. CriiaBbl
Hewmeramnsl. [Tonoxenue B nepuoandeckor cucreme. @Pu3n4eckue 1 XuMUYECKUE CBOKCTBA.
CnocoObl noy4eHus.
CBoiicTBa CONSIHOM, a30THOM, CEPHOM KUCIIOT B PA3JIMYHBIX KOHIIEHTPALIUAX.
Kiaccudukanms opraHudeckux coeuHeHNN
Homenkiatypa oprannueckux coeJuHEeHun
CtpoeHue U CBOWCTBAa OPraHMYECKUX COCIMHEHHN
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3amaun 1A DK3aMeEHa

1. BblYMCIHUTH YUCIIO MPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B: a) aTOME U MOHE KHUCI0poja; O)
aToMe U noHe marHusi. Hanmcarsb anexkTpoHHbie popmysibl U pacnpeaeneHue no AO kaxaoi
YaCTHIIBI.

2. 3aKOHYUTH COCTABJICHUE CIEIYIOIINX ypaBHEHUIL:

H,S + KMnQO,4 + H,SO4 — S + MnSO4 + K,SO4 + HoO .
K,Cr,07 + Na,SO3z + H,SO4 — Na,SO4 + ...

3. Paccuntare MOJSPHYIO KOHIIGHTPALMIO BEIIECTBA OHKBUBAICHTA pacTBOpa XJOpUIa
QJTIOMUHHMS, €CJIM HM3BECTHO, YyTO B pacTBope o0béMoM 200 miu comepxkutcs 10 r 3TOro
BELIECTBA.

4. Paccuutarth MOJSIpHYIO KOHUEHTpauuio 30%-HOW cepHON KHUCIOTHI (IJIOTHOCTH PacTBOpa
1,22 v/mn).

5. B 200 mn Boasl pactBopmin 40 T aekaruapara kapOoHaTa HaTpus. PaccyuTaTh MaccoBYIO
JIOJIFO COJIU B IIOJIyYEHHOM PacTBOpE.

6. Cwmemanu 100 ma 10% pactBopa noBapenHnoit conu (p = 1,08 r/mn) u 150 mn 5% pactBopa
noBapeHHo# comu (p = 1,04 r/mur). PaccunTaTh MacCcoBYIO JIOJIO COJIM B 00Opa3oBaBIIEMCS
pacTBope.

7. PaccumtaTh MONAPHOCTH, HOpMalbHOCTE 19,6 % pactBOopa (ochopHO KHUCIOTHI,
HMEIOIIEro MI0THOCTE 1,15 r/mit.

8. Kak m3menurcs ckopocth npsmoit peakiuu 250, + O, = 2503, eciu 1aBICHUE YMEHBIIUTD
B 4 paza.

9. Bo CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIUH, €CIM PEaKIMOHHYIO0 CMeCh OXJaauTh ¢ 60
1o 30 rpagycoB, eciiu TemrepaTypHbId KOd(hGULIMEHT peakiuu paBeH 37

10. Ha ckosbKO TpagycoB HYKHO TIOHU3UTH TEMIIEPATypy, YTOOBI CKOpPOCTh PEaKIHU
yMeHbInuiaach B 81 pa3, ecnu TemnepaTypHblid KOG (ULIMEHT peakluu paBeH 37?

11. Hanucatp ypaBHEHHs (MOJIEKYJISIPHOE, HOHHOE IOJIHOE, HOHHOE COKpalIEHHOE) THIPOIN3a
XJIOpH/JIa ATFOMHHHS, aeTaTta 6apus, cyabhuaa Kanus.

12. [lpuBenuTe mpUMeEpsbl peaknuii 00pa30BaHUS KaKOTo-THMOO OKCHIA: M3 JIBYX MPOCTHIX
BEIECTB; W3 CJIOKHOIO BEIIECTBA; M3 INPOCTOrO0 M CIOXKHOro BemecTsa. llpueenure
pUMepbl 00pa30BaHUs KaKOH-JINOO KUCIOTHI.

13.400 1 x1opoBogopona (H.y.) ObLIO MOTJoHEHO 2 11 BoAbl. ONpeaenuTh MacCOBYIO JOIIO
XJIOPOBOAOPOJIA B pacCTBOpE.

14. TlpuBeauTe mpuMeEpHI peakiiuii MOIyueHus Kene3a.

15. PaccuntaTh MOJIIDHYIO KOHIEHTpPALMIO BEIECTBA SKBUBAJIEHTAa pacTBOpa XJOpHa
IIOMUHUS, €ciM B pacTBope 00béMoM 200 mut ero coaepkutest 10 T.

16.Tlpu B3ammopeiicteuu 8,0 © MeTaymia ¢ BoJOW BeImemiock 4,48 i1 Bomopona (H.Y.).
Onpenenuts 3TOT METAILI, €CJIM OH B CBOMX COCIMHEHUSX JBYXBAJICHTEH.

17.K 25 r 8%-noro pactBopa xsopuaa xeneza (+3) mpwmnu 25 © 16%-HOTO pacTtBopa
ruapokcuaa Hatpusi. O0pazoBaBUINIICS 0CaOK OTQUIBTPOBAIN U MPOKAIUIN B OTCYTCTBUU
BJIaru u Kuciaopoja. OnpeaenuTs ero Maccy U COCTaB.

18. HannmuTe ypaBHEHHS peakluid, XapaKTEPU3YIOIIUX CIEAYIOIINE MPEBPALCHUS:

H,S —- S — SO, — SO3— H»SO, — BaSO,
1
Na,SO, — BaSO,
NH3 — N2 — NO — NOz — HN03 — NH4N03
MgCl; - Mg — MgO — MgSO, — MgCO3; — Mg(HCO3); — CO,.
CaF, —» Ca — Ca(OH), — CaCl, — CaCO; — Ca(HCO3), — CaCO; — CaO

O>xnpaeMelil pe3ynbTaT: B pe3ynbrare caMOCTOATENBHOM MOATOTOBKU JOKJIAJa IO TEMe
JUCLUTUTMHBI 00yUYaIOIIUNACS T0JIKEH:
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3HATB:

OCHOBHBIC TIOHSTHS M 33aKOHBI XHMHH; OCOOCHHOCTH XMMHYECKOW CBSI3M B Pa3IMUHBIX
XUMHUYCCKUX COCOAHMHCHUAX, CBOIICTBA BaXXHEUININX KJIACCOB HCOPTaHNYCCKUX, OPraHUuYCCKUX
COCIMHCHUN BO B3aWMOCBSI3U C HMX CTPOCHHEM M (QYHKIMSIMH; 3aKOHOMEPHOCTH TPOTCKAHHUS
XUMHYECKHX MPOIIECCOB; CIIOCOOBI BBIPAKEHHUS COCTaBa PACTBOPOB, MX CBOKMCTBA; MEXaHU3M
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB; TEOPETUYESCKUE OCHOBBI XUMUYECKUX U (DU3HKO-
XUMHYECKMX METOJ/IOB aHAIM3a BEIIECTB, METPOJIOIMUYCCKHE XapaKTEPUCTHKH METOI0B aHAIIN3a;

CTh:

IMpOBOAUTD OT60p HpO6BI IJId aHaJIu3a W MOArOTaBJIMBATL €C; T'OTOBUTH PACTBOPLI JIA
aHaJM3a BEIIECTBA; IJIAHUPOBATh U OCYLIECTBIIATh XUMHUYCCKUN IKCIIEPUMEHT; aHAIM3HUPOBaTh |
UHTEPIPETHPOBATH TMOJYYCHHBIE PE3YIbTaThl, (POPMYTUPOBATH BBIBOABI; MPUMEHSATh HU3yUCHHBIE
METOIbl ~ MCCICMOBAHUS  BEIIECTB K  aHajiu3y KOPMOB, OHOJIOTHYECKHX  OOBEKTOB,
CCIIbCKOXO3SNUCTBCHHOM TMPOMYKIIMK;, HCIOIb30BaTh TEOPCTUYCCKHE 3HAHHUS M MPAKTUYCCKUC
HABBIKH, MMOJYYCHHBIC MPH H3YYCHHH TUCIUIUIHHBI «XUMUS», JUIS PEIICHUS COOTBETCTBYIOIIMX
npo(heCcCHOHANBHBIX 3a71a4;

BJIJICTh:
COBPEMEHHOW XUMHYECKOW TEPMUHOJIOTHEH; OCHOBHBIMU HaBBIKAMH PabOTHI C peaKTHBaMH,
nabopaTopHOil ToOCyAOH, J1abopaTOPHBIM 00Opy/IOBaHUEM; TEOPETUYECKHUMH OCHOBaMH

XUMHYECKHX U (PU3UKO-XUMHUYECKUX METOIOB aHAJIN3a BEILIECTB.

HToroM mnpoMexXyTOYHOW aTTeCTallud SBJISETCS  OJHO3HAYHOE pELICHHEe:  €CciH
00y4aroIuics MOIyYnI «OTIIMYHOY, «XOPOILIOY, «YAOBIETBOPUTEILHO», TO «kKomneTeHuus OITK-4
chOopMHpOBaHA, €CIIH «HEYIOBJIETBOPUTEIBHOY, TO HE C(HOPMUPOBAHBHI.

OneHka «OTIMYHOY», «XOPOILIO», «YAOBIETBOPUTEIHHO» 03HAYAET YCIIEHUIHOE MPOXOXKICHHUE
00y4aroImyMCcs aTTECTAllMOHHOTO UCIIBITAHUS.

4 Onuncanue mokasarejieili 1 KpUTepUeB OLECHMBAHHUSA KOMIIETCHUMI HAa Pa3iHu4HbIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE KA OLlEHUBAHUA

OneHka 3HaHUI, YMEHMH, HaBBIKOB W (WMJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOIINUX
sTanbl (HOPMUPOBAHMS KOMIIETEHIIMH OCYIECTBISETCS MperojaBaTesieM Ha OCHOBE IPUHIIMIIOB
OOBEKTUBHOCTH M HE3aBHUCHUMOCTH OIICHKM pe3yJbTaTOB OOYYEHMs, HUCIOJb3ysl OOBEKTHBHbBIE
JJaHHBIC pe3yJbTaTOB TEKylled arrectanuu cryaeHToB. Illkama nud ouLeHUBaHUSA ypOBHs
c(hOpMUPOBAHHOCTH KOMITETEHIIUH B pe3y/IbTaTe€ OCBOCHUS AUCLMIIUHBI IPEJICTABICHA HUXKE:

IITkama oneHUBaHUSI HpOMe)KYTOqHOﬁ aTTeCTalluu B (I)opMe 9K3aMCHa

YpoBeHs chopmu-
Onncanne noxasaresns POBaHHOCTH KOM-
HEeTEHIIUH

HaunmenoBaunue
moKa3aTeis

OHGHKa «OTIHUYHO» BBICTABJIACTCA
CTYACHTY, CCJIIM OH TJIY6OK0 U TIPpOYHO 3HACT
OCHOBHBIC ITOHATHUA n 3aKOHBI XHUMHH,
0COOEHHOCTH XUMHUYECKOH CBS3U B Pa3JIMIHBIX
XHUMHUYCCKUX COCIMHCHHUAX CBOMCTBaA
BaXXHEHUIITUX KJIaCCOB HCOPTaHNYCCKUX,
OTanaHO OpPraHU4YCCKUX Coe)II/IHeHI/Iﬁ BO B3aMMOCBA3HU C UX
CTPOCHUCM U (I)YHKLII/I}IMI/I; 3aKOHOMCPHOCTHU
MPOTCKAHUSA XHUMHUUYCCKHUX IIPOLECCCOB, CITOCOOBI
BBIPpAXKCHUA COCTaBa pacTBOPOB, HUX CBOﬁCTBa;
MECXaHHU3M OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX
IpoUEeCCOB; TCOPCTUUYCCKUC OCHOBBI XUMHNYCCKUX
n CbI/ISI/IKO-XI/IMI/I‘IeCKI/IX METOJ0B aHaJm3a

TloBrIIEHHBIN
YPOBEHD
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BEILIECTB, METPOJOTMYECKUE XAPAKTEPUCTUKU
METOJIOB aHalu3a; yMeeT NPOBOAUTH OTOOp
npoObl ISl aHalu3a W MOJArOTaBIUBAThH €€;
FOTOBUTHb PACTBOPBI I AaHajiu3a BEILIECTBA;
IJIJAHUPOBaTh W OCYLIECTBIATh XUMHUYECKUU

JKCIIEPUMEHT; aHAJIM3UPOBAThH u
WHTEPIPETUPOBATh IOJYYEHHBIE PE3YJbTAThl,
(dhopMynupoBaTh BBIBOJIBI, MIPUMEHSATD

U3YyYEHHBIE METOJbl MCCIIEOBAHUS BELIECTB K
aHamM3y KOPMOB, OHMOJOrMYECKHMX OOBEKTOB,
CeJIbCKOX035ICTBEHHON IPOAYKIHH;
HCIIOJIb30BAaTh ~ TEOPETUYECKUE  3HAHUA U
IIPAKTUYECKHE  HABBIKM, IIOJYYEHHbIE IpHU
HU3YUCHUHN JUCHUIIIINHBI ((XI/IMI/ISI)), AJid pCUICHUA
COOTBETCTBYIOLIMX IPO(ECCHOHAIBHBIX 3a71ay;
BJIAAEET COBPEMEHHOM XUMHYECKON
TEPMHUHOJIOI'MEH; OCHOBHBIMU HaBBbIKAMHU pabOThHI
C  peakTHBaMHd, JIaOOpaTOPHOWH  TOCYIOH,
1a00paTOPHBIM o0opyioBaHuEM;
TEOPETUYECKMMU OCHOBAMHM XUMHMUYECKUX U
(1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX METOA0B aHaJIn3a BCIICCTB.

Xopomo

O1eHKa «XOPOII0Y» BBICTABIISAECTCS CTYIIEHTY, €C-
JIM OH TBEPJO 3HAET OCHOBHBIC MOHATUS U 3aKO-
HbI XUMHU, OCOOCHHOCTH XHMHYECKOH CBI3U B
Pa3IMYHBIX XUMHYECKUX COCTUHEHUSX; CBOMCT-
Ba BAKHEMIIMX KJIACCOB HEOPraHUYECKHUX, Opra-
HUYECKUX COCIMHEHUM BO B3aMMOCBS3M C HX
CTpoeHHEeM U (YHKIHUSIMHU; 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHX IPOIIECCOB; CIOCOOBI
BBIP@XKEHHSI COCTaBa pPacTBOPOB, UX CBOWCTBA;
MEXaHHU3M  OKHMCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLECCOB; TEOPETUYECKUE OCHOBBI XUMUYECKHX
U (GU3MKO-XMMHYECKUX METOJIOB aHalu3a Be-
IIECTB, METPOJIOTUYECKUE XAPAKTEPUCTUKU Me-
TOJIOB aHAIM3a; yMeeT MPOBOAUTH OTOOP MPOOBI
JUIS aHajh3a W TOArOTaBIWBaTh €€, T'OTOBHTH
pacTBOpHI IS aHAJIM3a BEIECTBA; MJIAHUPOBATH
U OCYLIECTBISITh XUMHYECKUM DKCIEPUMEHT;
AHAIIM3UPOBATh M WHTEPIPETUPOBATH IMOITYYECH-
HblE€ pe3yNbTaThl, (OPMYITUPOBATH BHIBOJBI;
MPUMEHSATh HU3YYEHHBIE METOJAbl HCCIICIOBAHUS
BEIIECTB K AaHAJIMU3y KOPMOB, OHMOJOTHYECKHX
00BEKTOB, CEIHCKOXO3SHUCTBEHHON MPOMYKIIHH;
HCIOJI30BAaTh TEOPETUUYECKUE 3HAHUS U TIPAKTH-
YECKUE HAaBBIKM, IOJYYECHHBIE MPU HU3YYECHUH
JUCHUIIIUHBL «XUMHUSI», AN PEIIEHUS COOTBET-
CTBYIOIIUX TMPOGECCHOHANBHBIX 3a7a4; BIIaJICeT
COBPEMEHHON XUMHYECKOW TEPMHUHOJIOTHEN; OC-
HOBHBIMU HaBBIKAMHU PabOTHI C PEaKTHBAMH, Jia-
OopatopHOi TOCYIOH, JTabopaTOpHBIM  000pY-
JIOBAHUEM; TEOPETHUYECKUMH OCHOBAMH XHUMHYE-
CKUX M (DU3UKO-XUMHUYECKHX METOJIOB aHajn3a

ba30BbIi1 ypoBEHB
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BEILIECTB.

y,I[OBJ'IeTBOpI/ITCJ'IbHO

OneHka «yAOBIETBOPUTENBHO» BBICTABIISIETCA
CTYICHTY, €CIM OH MMEET 3HaHMs TOJBKO HEKO-
TOPBIX MOHATUI U 3aKOHOB XMMHH; 3HAET HEKO-
TOpbIE OCOOEHHOCTH XMMUYECKOH CBS3U B pas-
JUYHBIX XMMHUYECKUX COEIMHEHUSX; CBOMCTBA
BOKHEHIINX KJIACCOB HEOPraHUYECKHUX, OpraHH-
YECKUX COEJUHEHU BO B3aUMOCBA3UM C HX
CTpoeHHeM U (YHKIMAMHU; 3aKOHOMEPHOCTH
MPOTEKaHUsT XUMHUYECKUX MPOIECCOB; CIIOCOOBI
BBIPAKEHHUSI COCTaBa PacTBOPOB, HUX CBOMCTBA;
MEXaHU3M  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB; TEOPETUYECKHE OCHOBBI XUMUYECKHUX
U (QU3UKO-XMMHUYECKHX METOJIOB AaHajHM3a Be-
LIECTB, METPOJOTUYECKUE XaPaKTEPUCTUKH Me-
TOJIOB aHAJIN3a; YMEET IPOBOAUTH OTOOP HEKO-
TOPBIX MPOO Ui aHaIM3a U MOATOTABIMBATh UX;
TFOTOBUTh HEKOTOPBIE PACTBOPHI JJIs aHaIM3a
BELIECTBA; IJIAHUPOBATh U OCYILECTBIATh HEKO-
TOPBIA XUMHYECKHI IKCIIEPUMEHT; C1a00 aHaIH-
3UpyeT W UHTEPIPETUPYET MOIYYECHHBIE PE3YJIIb-
TaThl, (OPMYJIUPOBATH BBHIBOJbI; IMPUMEHSATH
U3Y4YCHHBIE METOJbl HCCIEIOBAaHUS BEIECTB K
aHaJIM3y KOPMOB, OMOJOrMYECKHX OOBEKTOB,
CeJIbCKOXO03SMCTBEHHOW MPOJYKLUH; C€1abo HC-
10JIb30BAaTh TEOPETUUECKHUE 3HAHMS U MpaKTH4e-
CKHE€ HaBBIKM, IIOJYyYEHHBIC IPU U3YyYEHUU JUC-
UUIUTMHBL «XUMHS», JUIS PEIIeHUsT COOTBETCT-
BYIOIIMX MpO(GECCHOHANBHBIX 3ajJay; BIAJCET
HEKOTOPOW COBPEMEHHOW XWUMHYECKON TEpMHU-
HOJIOTHEN; HEKOTOPHIMM OCHOBHBIMU HaBBbIKaMU
paboThl C peakTHBAaMHU, JJaOOPATOPHON MOCYIOH,
1a00paTOpPHBIM ~ 000pPY/I0OBaHUEM; HEKOTOPHIMU
TEOPETUYECKMMH OCHOBAMM XMMHUYECKUX U (U-
3MKO-XMMHYECKHX METOJOB aHAJIN3a BEIIECTB.

[Toporosslii ypo-
BeHb (00s13aTeIh-
HBIH [7151 Bcex 00y-
YaIOUTUXCs)

HeynosnersopurensHo

OreHKa «HEYNOBIETBOPUTEIHHOY BBICTABIISICTCS
CTYAECHTY, KOTOPBI HE 3HAET OCHOBHBIC MOHATHUS
M 3aKOHBl XHUMHH, OCOOCHHOCTH XHMHYECKOU
CBSI3U B PA3JUYHBIX XUMHYECKUX COCAUHECHUSAX;
CBOMCTBA BaKHEUIIIUX KJIACCOB HEOPTraHUYECKHUX,
OPraHUYEeCKUX COCTMHEHUM BO B3AMMOCBS3U C UX
CTpOoeHHEeM U (DYHKIUSAMHU; 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHX IPOIIECCOB; CIOCOOBI
BBIP@XKEHHSI COCTaBa pPacTBOPOB, UX CBOWMCTBA;
MEXaHH3M  OKHCJIUTEIFHO-BOCCTAHOBUTEIbHBIX
MPOIECCOB; TEOPETUUECKUE OCHOBBI XUMUYECKHUX
U (GU3NKO-XMMHYECKUX METOJIOB aHalu3a Be-
IIECTB, METPOJIOTUYECKUE XAPAKTEPUCTUKU Me-
TOJIOB aHAJIM3a; HE YMEET MPOBOJIUTH OTOOP MPO-
OBl J71 aHaJn3a U MOAr0TaBINBATh €€, TOTOBUTD
pacTBOpHI Ul aHAJIM3a BELIECTBA; IJIAHUPOBATH
U OCYHIECTBIISITh XUMHYECKHUN HKCIEPHUMEHT;

Kommerenius 1e
chopmupoBaHa
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aHAJIN3MPOBaTh M HMHTEPIPETUPOBATH IOJIYYEH-
HBIE pPE3YyNbTaThl, (OPMYIUPOBATH BBHIBOMBI;
IIPUMEHATh W3Y4YEHHBIE METOJBl HCCICIOBAaHUS
BELIECTB K AaHAJIN3y KOPMOB, OMOJIOIMYECKHX
O00BEKTOB, CEIbCKOXO3SICTBEHHOW MPOIAYKLUY;
HCII0JIb30BAaTh TEOPETUYECKNUE 3HAHUS U MPAKTH-
YECKUE HAaBBIKU, IIOJY4YEHHBIE IPU HU3YyYECHUU
JUCHUIUIMHBL «XUMHSI», 7S PELIEHUs] COOTBET-
CTBYIOUIMX NpO(eCCHOHAIBHBIX 3aJay; HE BIa-
JIe€T COBPEMEHHOW XUMUYECKOM TEPMHUHOJIOIH-
eil; OCHOBHBIMHM HaBBbIKaMU palOOThI C PEaKTHUBA-
MU, JabopaTOpHON TOCYAOW, JabOpaTOPHBIM
000pyJOBaHUEM; TEOPETUYECKUMU OCHOBaMH
XUMHAYECKHX U (U3UKO-XMMHUYECKHUX METOIOB
aHaJIN3a BELECTB.

OI_IGHKI/I COTIIMIHO», «XOPOLI0», «YAOBJIICTBOPUTCIILHO» O3HAYAIOT YCIICIITHOC IMTPOXOKIACHUC
ATTCCTAlMOHHOI'O UCIIBITaAHHA.

5 Meroanyeckue MaTepuasibl, ONpedeJsIOlMe MNpPoueAyPbl OUECHUBAHUSA 3HAHMI,
YMeHHUIi, HABBIKOB U (MJIM) ONbITA IeATEJbHOCTH, XapAKTEPU3YOIIUX 3TANbI (POPMHPOBAHUSA
KOMIIeTeHIINH

[IpomexxyTouHnast aTTrecTauus MO JUCLUUILNIMHE «XUMHUS» MPOBOJUTCS B BHUJAE 3K3aMeHa C
LENbIO OIIpe/IeTICHHs YPOBHS 3HAHU, YMEHUN U HABBIKOB 00YYaIOIIHXCS.

O6pazoBarenbHoi porpammoit 36.03.02 3o00TexHHs MPeayCMOTPEHA OJTHA TPOMEKYTOUHAs
aTTecTalus MO0 COOTBETCTBYIOIIMM T€MaM JMCLUILINHBI, IPEJCTaBICHHBIM B pabouel mporpaMme.
[TonroroBka oOyyarommxcs K MPOXOXKJIECHUIO MPOMEXKYTOYHOW aTTeCTallMM OCYLIECTBISETCS B
nepuoj JIEKIMOHHBIX U J1a0OpaTOPHBIX 3aHATHUH, a TAaKKE€ BO BHEAyJUTOPHBIE Yachl B paMKax
CaMOCTOSITENIbHON paboThl. Bo BpeMsi caMOCTOSTENbHOM MOATOTOBKM O0y4Yaroluecs: MOJIb3YHOTCS
KOHCIIEKTaMH JICKI[UH, OCHOBHOM U JOMOJIHUTEIBHON JIUTEPATYPOH MO AUCHUIUIMHE (CM. IepeyeHb
JUTEpaTyphl B paboyeill mporpaMme AUCHUIUINHBI).

OneHka 3HaHWM, YMEHMH, HaBBIKOB M (WJIM) OMNbITA JAEATEIBHOCTH, XapaKTepU3YIOIUX
3Tanbl (OPMHUPOBAHUS KOMIIETEHIMH, OCYIIECTBISIETCS IMpernojaBaTesieM Ha OCHOBE MPUHIIMIIOB
OOBEKTMBHOCTM M HE3aBUCUMOCTH OIIEHKM pEe3yJlbTaTOB OOydYeHHs TMpH HCHOJIb30BAHUU
00BEKTHBHBIX JAHHBIX PE3yJIbTATOB TEKYIEH aTTECTAllUU CTYIEHTOB.

Bo Bpems sk3amena oOydaromuics AOKEH JaTh pPa3BEPHYTHIH OTBET Ha BOIPOCHI,
npeyIoKEeHHbIE NpenojaBareneM. [IpenonaBarens BpaBe 3a/1aBaTh JONOJHUTENIbHbBIE BOIPOCHI 110
BCEMY U3y4aeMOMY KypCy.

Bo Bpems oTBeTa 00yuarouuiicss J0KEH MPOJIEMOHCTPUPOBATH TBEPAbIE 3HAHUS OCHOBHBIX
NOHATUI M 3aKOHOB XUMHH; OCOOCHHOCTEH XUMHMUYECKOW CBS3M B Pa3IMYHBIX XMMHUYECKHX
COEIMHEHUAX; CBOMCTB BaXHEMIINX KJIACCOB HEOPraHUYECKUX, OPraHMYECKUX COEIUHEHUI BO
B3aUMOCBSI3M C MX CTPOCHHEM M (YHKUUSAMH; 3aKOHOMEPHOCTEH NpPOTEKaHUS XUMHUYECKHX
IPOIIECCOB; COCOOOB BBIPAXKEHHUSI COCTaBa PACTBOPOB, MX CBOMCTBA; MEXaHU3Ma OKUCIIUTEIBHO-
BOCCTAHOBUTENIBHBIX IPOILIECCOB; TEOPETHUYECKHMX OCHOB XUMHUYECKMX U (DU3UKO-XUMHUYECKUX
METOJIOB aHajliM3a BEILIECTB, METPOJIOTMUECKUX XapaKTepUCTHK METOJOB aHajdu3a; yMEHUe
MPOBOAMTH OTOOP MPOOBI AJIsl aHAIMW3a M MOATrOTaBIMBATh €€; TOTOBUTH PACTBOPHI AJIS aHaIM3a
BEIIECTBa; IUIAHUPOBATh M OCYLIECTBIISITH XHMHUYECKUH OKCIEPUMEHT; aHaJU3UpoBaTh H
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MHTEPIPETUPOBATH MMOJyYEHHBIE Pe3yibTaThl, (DOPMYIHPOBATH BHIBOJIBI; MPUMEHSITh M3YUYCHHBIE
METOJBI ~ WCCJICNOBAaHUS  BEMIECTB K  aHauu3y KOPMOB, OHOJIOTUYECKUX  OOBEKTOB,
CEIIbCKOXO3SMCTBEHHOW MPOAYKUHUH; HCIOIb30BaTh TEOPETUYECKUE 3HAHUSA U IPAKTUYECKUE
HAaBBIKH, MOJIYYEHHbBIC MPHU W3YYCHUU IUCLUIUIMHBI «XHUMUS», U PELIEHUS COOTBETCTBYIOLIUX
po(heCCHOHANIBHBIX 33J1a4; BIJIAJICHUEC COBPEMEHHOW XUMHUYECKOW TEPMHHOJIOTHEH; OCHOBHBIMU
HaBbIKaMU pabOThl C peakTUBaMHM, JIAOOPATOPHOW MOCYIOM, J1TaOOpaTOpHBIM  OOOPYIOBAHUEM;
TEOPETUUYECKHUMH OCHOBAMHM XHMHUYECKUX U (DU3MKO-XMMHUYECKHX METOJIOB aHalu3a BEIIECTB.
[TonmHOTa OTBETA OMpEENsIeTCs MOKA3aTeIsIMI OLEHUBAHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUECHHUS.
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JIner perucrpanyu u3MeHeHUil (10MO0JHEHNIT) B pa0041y10 porpamMmy
AUCHUIITMHBI

«XUMUA)

B coctaBe OIIOII 36.03.02 3ootexausst Ha 20 -20  y4yeOHBIN TO1
(xon 1 HaumenoBanue OITOIT)

[TpemogaBaTenn J/®UNO/
W3meHeHust yTBEpKIEHbI Ha 3aceAaHnM Kadeaphl « » 20
(mpotokon Ne )

3aBenyromuii kadeapoun 01410
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