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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MO1YJIA)

Ilenp ocBOEHUsA AUCLUIUIMHBL: JaThb CTYACHTaM TEOPETHYECKUE, METOAOJOTHMYECKHE U
IPaKTUYEeCKHE 3HaHUA, (POPMUPYIOIINE COBPEMEHHYIO XUMHUECKYIO OCHOBY JUIsl OCBOCHUS MPO-
Grmpyromux y4eOHbIX TUCIMILIMH U BBIMOJHEHHUSI OCHOBHBIX MPO(ECCHOHANBHBIX 3ajad: I0-
BBILLICHUS IPOU3BO/ICTBA JOOPOKAUECTBEHHBIX IPOILYKTOB U ChIPbs )KUBOTHOT'O MPOUCXOXKICHUS,
OXpaHbl OKPYKaIOLIEH Cpelbl OT 3arpsA3HEHUN U JIp.

2. MECTO JUCIUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MMPOI'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc JUCHUTUIUHBI

O6ecneunBatomue (mpe-
HICCTBYIOIIUE) AUCIIUTLIN-
HbI, IPAKTUKA

OobecnieunBaembIe (Iocie-
JYIOIIHE) TUCIUTUIAHBI,
[IPaKTUKU

00s13aTeIbHON 4acTH 00pa30BaTEILHOM IPOrPaMMBI

OasoBas

[IkonbHBIE KypChl (PU3UKH, XUMUH.

«OpraHqucxaﬂ u (i)I/I?,KOJ'IJ'IOI/II{Hai[ XUMUA», «bnonornueckas xu-

MU .

3. PE3YJIBTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIETEHIIN)

[ucp n HammeHoOBaHNE

WNuaukaTtop(bl) JOCTHKEHUST KOMITIETEHINH / TUTAHUPYe-

Howmep(a) pa3zze-
na(oB) TUCITH-
TDTHHBI (MOYIIS),
OTBEYaIoUIero(1x)
3a (hopMHUpOBaHUE

KOMITCTCHIINU MbIC PE3YJIBTATHI 00yUCHHUS AHHOTO(bIX) HH-

JuKaTopa(oB)
JOCTHKEHHUS
KOMIIETEHIIUH

OIIK-4: Cnocoben o6oc- |U-1onk-4

HOBATh U PEAJIN30BaTh B |3HATh: OCHOBHBIC €CTECTBEHHBIE, OMOJIOTMYECKUE U

npodeccHoHaIbHON A€~ |[npodeccHOHaTbHBIE IOHATHS ¥ METO/IbI IPH PELIEHHH

TEIBLHOCTH COBPEMEHHBIE  |o0menpodeccHoHABHBIX 33724, COBPEMEHHBIE

TEXHOJIOTAM € UCIIOJIB30-  |TeXHOJIOTHH C UCTIOIh30BAHUEM PUOOPHO-

BaHHEM IIPUOOPHO- MHCTPYMEHTAIbHON 0a3bl

MHCTPYMEHTAIbHOH 0a3bl (11 T-20m4

W MCTIONB30BAT OCHOB- |y iery: pemonp30BaTh OCHOBHBIE GCTECTBEHHBIE,

HbIC CCTECTBEHHBIE, GHO- OUOJIOrMYECKHE U TPO(PECCHOHANBHEIE TOHATHUS U BCE

Joru4eckue u npodeccu-
OHAJIbHBIC TIOHATHS U Me-
TOJIbI IPU PELIEHUH 00-
nienpoQeccuoHaNIbHBIX
3amad

METOJIBI TIPH PEIICHUH 00IIenpodhecCHOHATBHBIX
3amaq

W-3omk-4

BJ'IaZIeTBZ HaBBIKAMH O0OCHOBAHUSA U pcainsanu B
npodeCcCHOHANBHON IS TENTbHOCTH COBPEMEHHBIX
TEXHOJIOTHH C HCIOIb30BaHHEM IIPUOOPHO-
WHCTPYMEHTaJIbHON 0a30H.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)
4.1.

Conep:xaHue IMCUMILVIUHBI (MO1YJIs1)

4.1.1. Ounasn cpopma:

Buner yaeOHbIX 3aHITHH U
TPYJIOEMKOCTb, Yac. % IpumeHs-
- 5 = eMBbIe aK-
S e 3 = = THBHBIE U
Ne . = 5 = é 3
i Tembl 3aHsATHI = § g & | o g = WHTEpaK-
g 2 ‘é g § ¥ é THBHbIE
= 2 g o) o & = TEXHOJIOTHH
g3 g | g & 00yueHus
—~ = <
o

1. BBenenne. OCHOBHBIE 3aKOHBI M IOHATHSI XUMMH

1.1. 4 1 4 |KILYO, |Cemunap.
Onpenenenre XUMHUH, Kak HayKu. XUMHUYECKHUE T.9 CaMocCTOsi-
SBIICHUSI W TIPOIIECCHI, KaK MPOSBICHUE XUMH- TelnLHAS
YECKOTO JBIKEHHS MaTepuu. XUMHYECKHUMA pabota ¢
XapakTep Ononormyeckux 3aKoHOB. OCHOBHBIC JUTEpaTy-
MOHATHSA: MOIb, MOJISIpHAs Macca, MOJISPHBIH poii.
00beM razon, Uucino ABoraapo.

OxBuBaNeHT. MosipHas Macca SKBUBaJICHTA.
3aKoH 3KBUBaJICHTOB. [IposiBiIeHUE 3aKOHA K-
BHBAaJICHTHBIX OTHOIIIEHUH B )KUBOM OpTaHM3-
Me.

2. JHeprusi XMMHYeCKHX MPOIIECCOB.

2.1.|BHyTpeHHsIs SHEPrusl. DHTAIBINS. DHTPOIUSL. 2 2 |KJL, YO. |Cemunap.
CBo0OoHas sHeprusi. DakTophl, OMpeAeIsio- TO Camocros-
€ HAIIPaBJICHHUS XUMHUECKUX peaKiuil. TeJIbHas

pabota ¢

JTUTEepaTy-

poii.
3.KuHeTHKa XMMHYECKHX MPOLIECCOB.

3.1. |OcHOBHBIC TOHATHUS XUMHUYECKOM KHHETUKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKIUI. 3aKOH Ae- KIJL CamocTos-
ctBusa Macc. Koncranrta ckopoctu. Moseky- T.5 TeNmbHas
JIIPHOCTH peakiuu. PakTopsl, BIUIIOMIKE HA pabora c
CKOPOCTh XMMHUYECKOW peakiiu. 3akoH BaHT- JTUTEepaTy-
Tododa. [Ipumenenue npasuina Baat-I'odda ) 1 4 po#i.

JUTSL IPOTHO3UPOBAHHOTO XPaHEHUS TPOITYKTOB
nuTaHus. BousHue TeMnepaTypsl Ha CKOPOCTh
OHoIOTHUeCKUX MporieccoB. DOTOXUMHUYECKHES
peaknuu. dotocuHTE3 B OMOTOTHUECKUX CH-
cremax. Katanu3. depMeHTHI, Kak KaTaau3aTo-
pBI OMOXMMHYECKUX MTPOIECCOB.

3.2. | Xumnueckoe paBHOBecue. KoHcTaHTa paBHO- ,YO. CemuHap.
Becus. CMmeleHne XuMHUIeCKOTO paBHOBECHS. T, D Camocros-
[Ipunnun Jle-lllatense. > 1 4 TeJbHas

pabora c
JTUTepaTy-
poii.

4. PactBOpBI

4.1. |I[chepCHHe cucteMsl. [loHsTHE 0 KOIITOHI- 2 | 2 | 1 | 4 |YO KP. | CemuHap.




HBIX M HICTUHHBIX pacTBopax. TemnoTa pacTBo- BJIP Camocros-

penus. CompBatel. ['unpatel. Teopus pacTBo- TS TeTbHas

poB. CriocoObI BRIpaKCHHS KOHIICHTPAITUN pPac- pabora c

TBOPOB. PacTBOPUMOCTBH TBEPABIX, KUAKHUX U JTUTEpaTy-

ra3000pa3HBIX BEMICCTB. poii.
4.2.|KommraTuBHBIE CBOMCTBA PACTBOPOB HEDJICK- 4 2 YO, BJIP |Cemunap.

TpoauToB. 3akoHb! Paymnsa. Ocmoc. OcmoTnye- T,9 Camocros-

cKoe JlaBieHue. Poinp ocMoTHYecKkoro gaBie- TeNbHAs

HUS B OMOIIOTHYECKHX cucTeMax. Typrop. pabora ¢

IImasmomu3. Poib BOTHBIX pPacTBOPOB B OHOJIO- JTEpaTy-

rudeckux cucremax. CBoicTBa pacTBOPOB poil.

3JIEKTPOIUTOB. TEOpUs NEKTPOIUTHUUECKOMN

nqucconuanu. Poims ruaparai HOHOB B 6HO-

noruyeckux cuctemax. CUIbHbIC U criadble

9eKTponuThl. CTeneHb AUCCOUUALNHT; KOH-

cradTa auccornuanuy. 3akoH OcTBaipaa.

4.3. \[IporonmuTHyeckoe paBHOBECHE B Bozie. Bomo- 2 2 K, BJIP |Cemunap.
poaHbIN Ioka3atens. Biousaue pH - cpenst u T,¥0.3 |CamocTtos-
MOHHOH CHJIBI pacTBOpa Ha OMOXUMHUYECKHE TeNbHAas
nporiecchl. ['uaponms comneit. CTeneHs U KOH- pabora ¢
cTaHTa rujapoiusa. ['uaponurudyeckue npoec- JIuTepaTy-
ChI B )KMBOM OPraHu3Me. poil.

5. Crpoenue atoma. Ilepuoauueckuii 3axon /I.. MenaeneeBa.

5.1.|OCHOBHEBIE TTOJIOKEHUS U OHATHS KBAHTOBOM 4 2 YO, KJI, |Cemunap.
MEXaHHUKH. DJIEKTPOHHOE 001aK0. XapaKTepu- BJIP Camocros-
CTHKa 3HEPreTUYECKOI0 COCTOSHUS 3JIEKTPOHA TO TeJIbHas
KBaHTOBBIMHU 4rciamu. [[prHIIMTT HANMEHBIIeH pabora ¢
sHepruu. [Tpasuno Kneukosckoro. ITpunnmn JIuTEpaTy-
[Maymu. [IpaBuiio ['ynna. DnexTpoHHbIE U poil.
ANEKTPOHHO-TpaduyecKkue PopMyIbl aTOMOB.

5.2.|Ilepuoanueckuii 3akon 1. . Menaeneesa u 2 1 KJL, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camocros-
Mozenu aroma. CBoiicTBa aTOMOB 3JIEMEHTOB C) TEJIbHAs
(pammyc, sHEpTUs MOHM3ALINH, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JIEKTPOOTPHUIIATEITHLHOCTH ). JTUTEepaTy-

poii.

5.3. [Ipupona xuMuyecko cBs3U. MeTos BaJeHT- 2 1 YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anus aToMHBIX opOUTa- T.D CamocTost-
Jiei U reoMeTprueckas (opMyiia MOJIEKYIIbI. TeJIbHas
«Curmay u « ITn » cBs3u. Monnas cBs3s. Ko- pabora ¢
BaJICHTHAs CBs3b. J{JTMHA, SHEPTHsl, TOJIIPHOCTH JTUTEepaTy-
cBsi3u. BonopoaHas cBs3b. buonoruueckoe poil.
3Ha4YeHHE U POJIb BOJIOPOIHOM CBSI3H.

6. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIINU

6.1.|OnexkTpoHHas Teopus OKHUCIIUTENBHO-| 2 1 KIJIBJIP |Cemunap.
BOCCTAHOBUTENBHBIX ~peakuuid. BaxHuelimue T.D CamocTost-
OKHUCIIUTENH, BOCCTaHOBUTENH. OKUCIUTEIHHO- TeNbHAs
BOCCTAaHOBUTENBHBI  JKBUBAICHT. OKHCIH- pabora ¢
TEIhHO-BOCCTAHOBUTENIBHEBIE PEAKIIHH B )KUBOM JTUTEepaTy-
opranusme. IloHsATHE O OHOXMMHYECKHX poil.
pEIOKCHCTEMAX.

6.2. |OKHCITUTENBEHO-BOCCTAHOBUTEIHHOE PABHOBE- 2 1 KJI, BJIP
cue. OKUCTUTENBHO-BOCCTAHOBUTENIBHBIE TI0- T.9
TEHIIAABI.

7. KoMIiekcHbIe COeTUHEHHS

71 KooparHanroHHast TEOpUsi CTPOECHUS KOM- > 1 KJI, BJIP |Cemunap.

" |mnexcHbIX coenuHeHui BepHepa. Onpenene- T Y0O.D |Camocros-




HUE MOHATHIA: KOMIUICKCHBIC COSIMHEHUS, [ICH- TeIbHAS
TpPaJIbHBINA aTOM, JIMTAH b, KOOPAUHAITHOHHOE pabota c
YHCII0, BHYTPEHHS, BHEITH:A cepa. bruomo- muTepary-
TUYecKas POJb KOMIUICKCHBIX COCIUHEHHM. pOH.
["eMOrII00MH U XJIOPOGUILT KaK KOMILIEKCHBIC
coenuHCeHHSA. OCOOCHHOCTH TTPUCOCTNHECHUS
KHCIIOPOJa K HOHY JKelle3a B TEMOTIIO0NHE.
[loHsiTrie 0 OMOHEOPTaHUYCCKUX COCTUHCHHUSIX,
WX POJIb B OpraHU3Me.
8. Bydepnsbie pacTBOpbI
Cemunap.
[IporonmTideckoe paBHOBecHe B Oy(hepHBIX CamocTos-
g 1 |cucTemax. Pacuet pH B OydepHBIX pacTBOpax. ’ 1 ’ 6 VO. BJIP [renpHas
" |bydepnas emxocTh. buonoruyeckas posb Oy- T O pabota c
(hepHBIX CHCTEM. muTepary-
pOIA.
9. Xumus S -,P-, d- 3jieMeHTOB (KadecTBEeHHbIH aHAJIH3)
CemuHAp.
N CamocTosi-
[IpenMeT 1 3aa91 aHATUTUIECKON XIMMHH. enbHas
9.1. (Xumus S -,P-, d- ajieMeHTOB, OHOIOTMYECKOE 2 1 4 6 (BJIP,YO
o pabota c
3HAYCHUE, XUMHUUYECKHUE CBOUCTBA. P. 3
muTepary-
oM.
10. MeToabI KOJITUYECTBEHHOT0 AaHAIN3A
[IpeaMer 1 3a1auu aHATUTUYECKON XUMUU.
Ponb 1 3HaueHue €€ B CETbCKOM XO34MCTBE.
CoBpeMeHHbIe TPeOOBaHHS K CEITECKO- BJIP.YO
10.1[x03s0icTBEHHOMY aHAJIU3y. TUTPUMETPUUECKHE 8 6 P9 ’
MeTObl. MeToAbl KUCIIOTHO-OCHOBHOT'O TUTPO- )
BaHUS. MeTOIbI OKUCHTEIHHO— BOCCTAHOBH-
TEIHHOTO TUTPOBaHUA. KOMITIIEeKCOHOMETpHSI.
4.1.2. 3aounasn gpopma:
Bujpl y4eOHbBIX 3aHATHH 1
TPYAOEMKOCTb, Yac. 5 IpumeHsi-
% = eMBbIe aK-
oo g | B S
Ne E = = = = TUBHBIE U
- Tembl 3aHATHI = S 3 g | 38 = HHTEpakK-
n/m Ef 2 2 o g5 =
2 NS 5 B3 2 THUBHBIE
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= = &) O & = TEXHOJIOTUU
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2. Baenenne. OCHOBHBIE 3aKOHBI H NIOHSITHSI XUMHH
I1.1. 1 1 5 |KILYO, |Cemunap.
OmnpefeneHrne XUMHAA, KaK HAyKu. XUMAYECKHUE T.9 CaMoCTOsi-
SIBJIEHUS U TIPOIIECCHI, KaK MPOSBICHUE XUMH- TelbHas
YECKOTO JIBWKEHMA Marepuu. XHMHUYECKUI paborta ¢
XapakTep OMOJIOrHYECKUX 3aKOHOB. OCHOBHBIE JIUTEPATY-
MOHATHS: MOJIb, MOJISIpHAs Macca, MOJSPHBIH poii.

00beM ra3zos, Unciao ABoraapo.

OxBuBaNeHT. MoIsipHasi Macca SKBUBAJICHTA.
3akoH >KBHUBaNEHTOB. [IposiBlieHue 3aK0HA K-
BHUBAJICHTHBIX OTHOIIEHUH B JKUBOM opraHus-
Me.

2. JHeprusi XMMHYeCKHX MPOILECCOB.




2.1.|BHyTpeHHA sHEPrUsl. DHTAIBNUSA. DHTPOIHS. KJI, YO. |Cemunap.
CroOomnas saeprus. @akToOphI, OTPEILIIIIO- TO Camocros-
IIM€ HAIIPABJICHUS XUMHUECKUX PEaKIUH. TeJbHas

pabora c
JUTEpaTy-
poi.

3. KuHeTnKa XMMHYECKHUX MPOLIECCOB.

3.1. |OcHOBHEBIE TTOHATHS XUMHYECKOH KHHETHKU. VO,K, CemuHap.
CKOpOCTh XUMHUYECKHX PEaKInii. 3aKOH Acii- KIJL Camocros-
ctBusa Macc. KoHctanTa ckopoctu. Moneky- T.9 TeJbHAas
JSIpHOCTH peakun. PakTopbl, BIUAIOLINE Ha pabora c
CKOpPOCTh XMMHUYECKON peakiuu. 3akoH BaHT- JUTEpaTy-
TI'odda. [Ilpumenenne npasmina Bant-I'odda poii.

JUIs1 IPOTHO3WPOBAHHOTO XPaHEHUS MPOAYKTOB
nuTaHus. BausiHue Temneparypsl Ha CKOpPOCTh
Ouonoruueckux npoueccoB. PoToXUMHUIECKHE
peakiuu. PoToCHHTE3 B OMOIOTHUECKUX CH-
cremax. Katanuz. depmMeHTHI, Kak KaTaau3aTo-
PBl OMOXMMHYECKHX MPOIIECCOB.

3.2. [ Xummueckoe paBHoBecHue. KoHcTaHTa paBHO- ,YO. CemuHap.
Becus. CMelieHne XuMHU4eCKOro paBHOBECHS. T, O Camocros-
ITpunnun Jle-Illarense. TeJbHAas

pabora ¢
JIUTEpaTy-
poii.

4. PacTBOpbI

4.1. |AucnepcHele cucteMsl. [loHaTre 0 KOJIOUI- 1 YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBopax. Temnora pacTBo- BJIP Camocros-
penus. ConbBatel. ['unpatsl. Teopus pacTBo- TO TeJbHAas
poB. CriocoOBI BEIpaKEHUS KOHIICHTPAIHH Pac- pabota ¢
TBOPOB. PacTBOPUMOCTb TBEPABIX, KUAKUX U JUTEpaTy-
ra3000pa3HbIX BEUIECCTB. pOH.

4.2.|KonnuraTuBHbBIE CBONCTBA paCTBOPOB HEAJIEK- YO, BJIP |Cemunap.
TposuTOB. 3akoHbl Payis. Ocmoc. OcMoTrue- T,9 Camocros-
cKoe aasieHue. Posb ocMoTHYecKOoro naBie- TeNbHas
HUsI B OMOJIOTHYECKUX crcTemax. Typrop. pabora ¢
[Tnasmonu3. Posib BOJHBIX pacTBOPOB B OHOJIO- JTepary-
TUYecKHX cucreMax. CBOWMCTBA pacTBOPOB pO¥.
3JeKTPOINTOB. T€OPHS SIEKTPOIUTHIECKOM
Jcconuanyu. Poib ruapaTauii HOHOB B OHO-
noruyeckux cucremax. CunpHbIE U cliadble
a5eKTposinThl. CTEeNeHb AUCCOLUALNH; KOH-
cTaHTa auccoranuy. 3akoH OcTBaibaa.

4.3. \[IporonutHyueckoe paBHOBECHE B Bojie. Bomo- K, BJIP |Cemunap.
pOoIHBIN noKa3aTens. Binsguue pH - cpensl n T,Y0.3 |Camocros-
WOHHOM CHJIBI pacTBOpa Ha OMOXUMHYECKHE TeJIbHas
nporecchl. ['uaponus coneit. CreneHs U KOH- pabora ¢
CTaHTa ruposusa. [ ' ugponutuyeckue npouec- JUTEpaTy-
Chl B JKHBOM OpraHHU3Me. poii.

5. Ctpoenue atoma. llepuoguueckuii 3axon /.M. Menaeneena.

5.1.|OcHOBHBIE TOJIOXKEHHUS U MIOHSATHS KBAHTOBOM 1 YO, KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 001aK0. XapakTepu- BJIP Camocros-
CTHKA 3HEPreTUYECKOTr0 COCTOSHUS 3JIEKTPOHA TO TeNbHas
KBaHTOBBIMH yuciaMu. [IpuHIMn HauMeHbIIei pabora ¢
snepruu. [IpaBuno Kneukosckoro. [Ipunnun JUTEpaTy-
[Taynu. IlpaBuno I'yHna. DnekTpoHHbIE U poii.

2JIEKTPOHHO-Trpaduueckue GOpMyJIbl aTOMOB.




5.2.|llepuoanueckuii 3akon 1. . Menaeneesa u 6 |KJL, BJIP |Cemunap.
€ro TPAKTOBKa B CBETE KBAHTO-MEXaHUYECKOM T, Camocros-
Mozenu aroma. CBOIICTBa aTOMOB 3JIEMEHTOB C) TeJIbHAS
(pamuyc, SHEPTUs MOHU3AILINH, SHEPTUS CPOJI- pabota ¢
CTBa K DJIEKTPOHY, JIEKTPOOTPHUIIATETIFHOCTH ). JTUTEepaTy-
poi.
5.3.|IIpupoaa xuMudeckoil cBsizu. MeTo1 BaJeHT- 6 |YO, BJIP |Cemunap.
HBIX cBsi3ed. [ mOpuan3anms aTOMHBIX OpOHTa- T.9 Camocros-
neit u reoMeTprudeckas GopMyra MOJIEKYIIbI. TeJIbHAast
«Curmay u « i » cBs3u. Monnas cBs3s. Ko- pabora ¢
BaJICHTHAs CBs3b. J[JTMHa, SHEPTHsl, OJIAPHOCTh JUTEepaTy-
cBsi3u. BojpopoaHas cBs3b. buonornueckoe poii.
3HaYEHHUE U POJIHh BOZOPOIHOM CBSI3H.
6. OKMCIUTEHLHO-BOCCTAHOBUTEIbLHbIE PeAKIIUN
6.1.|DnexkTpoHHas Teopus OKUCIIUTEIIBHO- 6 |KIIBJIP |Cemunap.
BOCCTAHOBHUTENBHBIX peaknui. BakHewmme T.9 Camocros-
OKHCIIATENH, BOCCTaHOBHUTENH. OKUCIHTETHHO- TeJIbHAast
BOCCTAHOBUTEIBHBIA  3KBUBAICHT. OKHCIH- pabota ¢
TEIhHO-BOCCTAHOBUTEJIBHEIC PEAKIIMH B JKUBOM JUTEpaTy-
opranmsme. lloHATHE ©0 OHMOXUMHYECKHX poii.
PEIIOKCHCTEMAX.
6.2.|OKUCTUTENHHO-BOCCTAHOBUTEIEHOE PABHOBE- 6 |KJI, BJIP
cue. OKUCTUTENbHO-BOCCTAHOBUTEBHBIE T10- T.9
TEHITHAIIBI.
7. KoMiuiekcHble cOeJUHEeHHUS
KoopanHanmoHHas TEOPHS CTPOSHUS KOM-
MJIEKCHBIX coennHennii Bepuepa. Onpenerne-
HUE TTOHSTUN; KOMIUIEKCHBIE COSTUHEHUSI, [ICH-
. Cemunap.
TpabHBINA aTOM, JIMTAH/IbI, KOOPAWHAIMOHHOE CamocTos
YHCIIO, BHYTPEHHSS, BHENTHSA cepa. Bnovno— KJL BJIP |rensnas
7.1. [ruueckas posib KOMIUIEKCHBIX COETUHEHHH. 10
["'eMorI00MH 1 XJIOPOPIILT KaK KOMILIEKCHBIC TY0.3 |padorac
coenuHeHNs. OCOOEHHOCTH MPUCOCTNHEHHS uTepaty-
KHCJIOPOJIa K HOHY Kelle3a B FeMOTII00HHE. PO
[lonsiTue o 61/IOHeOpFaHI/I‘IeCKI/IX COCINHCHHUAX,
WX POJIb B OpraHU3ME.
8. BydepHnble pacTBOpbI
CemMuHap.
[IpoTonmuTrueckoe paBHOBecHE B Oy epHBIX CamocTosi-
g 1 [cucTemax. Pacuer pH B OydepHbIX pacTBOpax. ] YO. BJIP [renpHas
" |bydepnas emkocTh. buonoruyeckas pob Oy- T O pabora c
(hepHBIX CUCTEM. muTepary-
[pOH.
0. Xumus S -,P-, d- 3j1eMeHTOB (KaueCTBEHHbIIl aHAJIN3)
CemMuHap.
. CamocTos-
[Ipemmer u 3a1a4n aHATMTHYECKOW XHUMUH.
9.1. | Xumus S -,P-, d- 3meMeHTOB, OMOIOTHIECKOE 8 |BJIP,YO TeIbHAA
3HAYCHUE, XUMHYECKUE CBOMCTRA. P. > pabora ¢
nTepaTy-
pOii.
10. MeToabI KOJTUYECTBEHHOT0 aHAIN3A
IIpenMeT 1 3a/1a4u aHAJTUTUYECKON XUMUU.
PoJib 1 3HaueHHE €€ B CEIIBCKOM XO3SICTBE. BJIP.VO
10.1|CoBpemeHHBIE TPeOOBaHUS K CEIIBCKO- 8 P ’

XO035MCTBEHHOMY aHaJIn3y. TUTpuMeTprYeCKue
MEeTO/1bl. MeTO1bl KUCIIOTHO-OCHOBHOT'O TUTPO-




BaHM. MCTO,I[I:I OKHCHUTCIPHO— BOCCTaAaHOBH-
TCJIbHOI'O TUTPOBAHHUA. KOMHHGKCOHOMeTpI/IH.

* VkaszpiBaeTcsa opma koHTpoist. Hanpumep: YO — yernbiit onpoc, K — koinoksuym, T — TecTupoBanue,
P — pedepar, /I — nokman, K3 — kelic-3amayga.
4.2.1. Ounasn popma:

N 1 xkypc 2 Kypc 3 Kypc 4 xypc
Brg sarsrid 1 cem. |2 cem. |3 cem. |4 cem. |5 cem. |6 cem. |7 cem. |8 cem.
Jlexmun 36
JlaboparopHbie 18
[IpakTnueckue 18

Wroro koHTakTHOW paboTel| 72
CamocrosiTenpHas padora | 72
®dopma KOHTPOJIS C)

4.2.2. 3aounan popma:

N 1 xkypc 2 Kypc 3 Kypc 4 xypc
Bug sansui 1 ceM. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 ceMm. | 8 cem.

Jlexnun 6
JlaboparopHbie 8
IIpakTHueckue 4
HToro KOHTaKTHOH PabOTHI 18

CaMocTosiTeNbHas padoTta 126
dopmMa KOHTPOJIS €]

5. OPTAHU3ALUA U YYHEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOH4I-

TEJbHOM PABOTHI OBYYAIOIIMUXCA MO JUCHUILIMHE (MOIY.JIIO)

5.1. Conep:xaHue caMOCTOATEIbHON PadOTHI N0 AMCUHUILIHHE (MOTYJIIO)

Tembl, BLIHOCHMBIC HA CAMOCTOSITEIbHYIO IPOPA0OTKY:

1. Omnpenenenue npeaMeTa XuMuUU. XUMHYECKOE €TUHCTBO MHUpA.

2. @axkTOop HKBMBAJIEHTHOCTH, MOJIIpPHAs Macca HKBHMBAJIEHTAa, 3aKOH COXPAaHEHMsI MaccChl,

MOCTOSTHCTBA COCTaBa, 3aKOH KBUBAJEHTHBIX OTHOIIECHUN

OCHOBHBIE OHATHS XUMUUYECKONH TEPMOJUHAMUKN. BUIbI cuCTeM U (YHKLIUU COCTOSIHUS.

[TepBoe Ha4anO TEPMOAMHAMUKY U €TO CIE/ICTBHUA..

OHTanenus, TerioBoi 3¢dexr, 3akoH ['ecca.

Bropoe Hauano TepMoAMHAMMKY, TIOHATHE 00 SHTPOIUHU U CBOOOIHOM sHepruu ['ndoca.

Cpenssis 1 UICTHHHAs CKOPOCTb XMMHUYECKON peakiuu. DakTopsl, BAMSIOIINE Ha CKOPOCTH

peakuuu. 3aKOH JEHCTBYIOIIMX MacC AJs 3JEMEHTapHOM CTaauM XMUMHYECKOH peakiuu.

[TpaBuno Bant-I'odda, ypaBuenne Appenuyca. KoHcTanTa CKOPOCTH peakIMu.

Karanus. Buasl katanmsa, MEXaHU3M KaTaJUTUYECKOTO JEHCTBHUS.

9. Xwumnueckoe paBHOBecHUE. [[MHAMUUECKHI XapaKTep XUMUYECKOTO PAaBHOBECHSL.

10. Ilpuumnbl 00pa3oBaHus pacTBOpoB. PU3NYECKUE U XUMHUYECKHE CHIIbI 00YyCIIaBIMBAOIINE
oOpa3zoBanue pacTBopoB. ConbBaranus U ruapatanus. OU3HUKO-XUMUYecKas Teopusi o0pa-
3oBaHus pactBopoB J[.M.Menneneena.

11. Cnoco0Gsbl BeIpaskeHHsI KOHIIEHTPAIMK PACTBOPOB.

12. Teopus 37eKTpOIUTAYECKON AUCCOMau AppeHnyca. AKTUBHOCTb, MOHHASI CHJIa PACTBO-
pa. 3akoH pazbasienust OcTBanbaa.

13. pH u pOH pactBopoB. bydepnas emkocts 0ydepHbIx pacTBopoB. Posb OydepHbIX cuctem B
OMOJIOTMYECKHX MPOLIECcCaXx.

Nk w

*®



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

ATOMHO-MOJIEKYJISIpHOE yueHHne. COBPEMEHHOE MPEICTABICHUE O CTPOEHUU aToOMa C TOUKH
3peHHs] KBaHTOBOW Teopuu. KBaHTOBBIE 4YMCIla, SHEPreTHUYECKUE YPOBHH U IOLYPOBHU
aToma, atromHble opOutanu. [IpuHumn MuHUManbHOW sHepruu. [IpaBuno KieuxoBckoro.
[Tpunmun IMaynu. Ilpasuno I'yaaa. [leppuoanyHOCTh MI3MEHEHHUSI CBOMCTB aTOMOB: pajauyca,
SHEPIrUH NOHU3ALMH, CPOACTBA K IEKTPOHY, 3JIEKTPOOTPULIATEIILHOCTH.

[Tpupona xumuueckoit csizu Teopus 00pa3oBaHUs KOBAJCHTHOM CBSI3U: METOJ BaJCHTHBIX
CBsI3€H, Teopusl THOPUIN3AIMY U aTOMHBIX opOuTaneil. KpaTHOCTh U MONSPHOCTD KOBAJIECHT-
HOU cBsizu. MoHHas cBsA3b, mpupoja oOpa3oBaHUS W CBOMCTBA. MeTayuiMuecKkas CBSI3b.
MeKMOoneKyIJISIpHOE B3aUMOICHCTBUE, BOJOPOJHAS CBA3b.

CrpykTypa NnepuouYecKord CUCTEMBI 31eMeHTOB. [Ipupoa nepuoauyHOCTH CBOMCTB dile-
MEHTOB.

OBP. Dnexkrponnas teopusi OBP. CrangapTHbII OKHCIMTEILHO-BOCCTAHOBUTEIBHBINA MO-
teHuuan. YpasHenue Hepucra. Poas OBP B mouBax u pacTUTENIbHBIX KIETKAX.

VY CTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUN B pacTBOpax. XeJaThl, BHYTPUKOMILIEKCHBIE CO-
eauHeHus. DakToppl, BIUSIONINE HA YCTOMYMBOCTH KOMIUIEKCHBIX COCJMHEHHUI B pacTBO-
pax.

Xumus S- 3JIEMEHTOB: BOAOPO, dJieMeHTHl [A-, IIA- moarpynmel obmue cBoicTBa. XUMUs
P-anementos. IIIA-, IVA-, VA- noarpynms! o6mue cBoiictBa. Xumus d—nemenToB. O0mue
CBOICTBa U OCOOCHHOCTH MEPEXOTHBIX METAJLIOB.

[IpenMer u 3a7a4M aHATUTUYECKONW XMUMHUHU B CEJIbCKOXO35MCTBEHHOM IPOU3BOJACTBE. Poib

AHAJIUTUYECKOW XUMHHU B OXpaHe OKpy:karoliei cpeabl. IIoHATHS 00 9KOJIOrM4eCKOM MOHHU-
TOPUHIE U IIPENEIBHO JOIYCTUMbIX KOHLIEHTPALIUSAX.

[ToHsATHS 00 aHANUTUYECKOM CUTHAJE U aHATUTHYeCKOW peakuuu. OCOOEHHOCTH aHAJIUTHU-
YECKUX CUTHAJIOB B TUTPUMETPUYECKOM, MOTCHIMOMETPUUYECKOM U (POTOMETPUYECKOM Me-
TOAAX aHAIU3a.

Craructuueckast 00paboTKa pe3yipTaToB aHanu3a. OLeHKa NpaBUIBHOCTU PE3YJIbTaTOB B
aHaIUTH4eCKON XxuMuu. Kpurepuii BOCIIpOU3BOAMMOCTH pe3yJIbTaToOB. BubI morpemuocren
aHaJIn3a.

Knaccugukanus meronos ananusa. KonnyectBeHHbIN aHann3. XUMUYECKUE U UHCTPYMEH-
TaJbHBIC METOABI aHanu3a. MIHCTpyMeHTanu3anus Kak IJaBHbIA IIyTh pa3BUTHS aHAIUTHYE-
cKoi xumuu. Bei6op MeToa ananusa.

TpeboBanus, NpeabABIsSEMbIE K PEAKIUIM B TUTPUMETPUUECKOM aHanu3e. M3meputenbHas
nocyaa. CriocoObl BBIpaKEHHUSI COCTaBa PACTBOPOB M BBIUMCIICHHWE B PA3JIMYHBIX METOAAX
TAUTPUMETPUYECKOTO aHanu3a. TurpoBaHue. Touka SKBHBAJICHTHOCTM M KOHEYHAas TOYKA
tuTpoBaHus. CTaHJapTHBIE U CTaHJAPTU3UPOBAaHHBIE pacTBOpHL. [lepBUUHbIE CTaHIAPTHI U
TpeOoBaHus, NpeabsBisieMble K HUM. DukcaHaibl. BTopuuHble (CTaHAAPTU3UPOBAHHBIC)
pacTBOpbl. TOYHOCTH TUTPUMETPUUECKOTO aHaIU3a. MICTOYHMKN NOTpeIHOCTEN.
Turpumerpuueckuii ananus. CymHocts Metona. [Ipsimoe u oOpaTHOE TUTPOBAaHUE, TUTPO-
BaHUE 3aMECTUTENA. MeToAbl TATPUMETPUUYECKOTO aHATIN3A.

Kucnotrno-ocHoBHOe paBHOBecue. [Iporonmurnueckas Teopust KMCIOT M OcHOBaHUU. Kon-
CTaHTBl KMCIOTHOCTH M OCHOBHOCTH, HOHHOE IIPOU3BENECHUE pacTBopuTensd. Bennunna pH
KaK yCJIOBHE IIPOBEJCHUS aHATUTHUECKUX peakiuil. bydepHsie pacTBOpbI, UX HCIOIb30BA-
HUE B aHAJIMTHUYECKON XUMUU. ['MIposn3 cotieid, ero poib B aHanuse. GakTopbl, BIUSIONINE
Ha rIyOMHY MPOTEKAHUS THIPOTUTHUECKUX PEeaKIIHMA.

KucnorHo-ocHoBHOE TTpoBaHKe. CylmHOCTh MeTona. [lepBuyHbIe cTaHIapThI IS pacTBO-
poB KucCiOT W 1menoued. CraHpapTusanus pacTBOPOB KHUCIOT M Iuenouyeidl. Touka Hent-
TPAJIbHOCTH, TOYKA 3KBHUBAJIEHTHOCTH M KOHEUHAs TOYKa TUTpoBaHMs. Berumcinenue pH B
pas3InYHbIe MOMEHTBI TUTPOBAHHS M MOCTPOEHHE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIa0BIX



28.

29.

30.

31.

32.

KHUCJIOT U OCHOBaHMM. PO HHAMKATOPOB B METOAE KUCIOTHO-OCHOBHOTO TUTpOBaHus. Teo-
pus nHaMKaTopoB. MHTEpBan nepexona okpacku MHAMKaTopa. IlokaszaTens TUTpOBaHUS MH-
nukaTtopa. PacpoctpaneHHble HHIMKATOPBl. BBIOOp MHAMKATOPA U1 yCTAaHOBICHUS KOHEU-
HOU TOYKH TUTpOBaHMs. OMNOKU TUTPOBAHHS

OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMM U UX MPUMEHEHUE B aHayn3e. OCHOBHbBIC He-
OpraHWYECKHUE U OPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIM, UCIOJIb3yEMbIE B aHAIU3E.
KonuyecTBeHHass XapakTEpUCTHKA MOJHOTHI MPOTEKAHUS  OKHCIUTEIbHO-BOCCTaHO-
BUTENbHBIX peakuuil. Biausaue pH, xommiekcooOpa3oBaHusl U, 00pa3oBaHUSI OCAIKOB Ha
riyOuHy UX npoTekanus. Vcronb30BaHNe Peakuii OKHCICHUS-BOCCTAaHOBJICHHUS.
OKHCIUTENIBHO-BOCCTAHOBUTEIBLHOE TUTPOBaHUE. METObl aHaNM3a: EpMaHraHaTOMETpPHS,
fionomeTpus, auMxpomaromerpus. llepmanramatomerpus.  Momomerpus. HupukaTopsl,
NpUMEHSIEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJaX: CHeIM(PUISCKHEe U OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE.

KoMriuiekcHble coeIuHEHUsT U OpraHndecKue peareHTbl. CBOWCTBA KOMIUJIEKCHBIX COEIUHE-
HUH, HUCIONb3yeMble B aHAJIUTUYECKOW XUMHH. Vcroiib30BaHHE KOMILIEKCOOOpa3OBaHUs
JUISL OIIPEENICHUs, MACKUPOBAHUSI MUOHOB, JUISl PACTBOPEHUS OCAJKOB, JJI MU3MEHEHUs IMO-
TeHuana u Ap. OcoOEHHOCTH KOMILIEKCOOOpa3yoIMX OpraHu4ecKuX peareHToB. OCHOB-
HbI€ HAlpaBJICHUS HUCIOJIb30BAaHUS OPraHUYECKUX PpEareHTOB B XMMHMYECKOM aHaJIM3E,
HauboJee pacnpoCTPaHEHHbIE XMMUUECKHUE PEAreHTHI.

Kommnexconomerpuueckoe TutpoBanue. Komriekconsl. OOmiye cBoicTBa KOMIUIEKCOHA-
toB. cnonbs3zoBanne komiuiekcona-I1l. Xematomerpus. Unaukaropsl. Onpenenenue ooOmen
JKECTKOCTHU BOJBL.

HHucTpyMeHTalbHBIE METOIbI aHaTU3a. MeTObI ANEKTPOXUMHUUYECKOTO, CIEKTPaIbHOTO, (o-
ToMeTpudeckoro aHanusa. CnekTpooToMeTpus U KoJIopuMeTpusi, ux ocodeHHocTu. [IpuH-
[UITHAIBHBIE CXEMBI YCTPOMCTBA crieKTpodoTomMeTpa u GoTtokonopumerpa. Criocodbl MOHO-
xpomaruzanun csera. OCHOBBI CHEKTPOPOTOMETPUIECKOTO. aHaIM3a pacTBOpoB. UyBCTBH-
TeNbHOCTh MeToAa. CrocoObl orpeeieHusl KOHIIEHTPAIlMK BellecTBa — rpaduyeckue u
pacuetnble. O6IaCTH TPUMEHEHHS CIEKTPOPOTOMETPUHU B KOJIOPUMETPHUH.

5.2. KoHTpOIb CAMOCTOATENBHOM PadoThI

OrieHKa pe3yJIbTaTOB CAMOCTOSATENIbHON PabOThl OPTaHU3YETCs CIEIYIONUM 00pa3oM:
- mpopaboTka ydueOHOro MaTtepuana (1Mo KOHCIEKTaM, yueOHOM 1 HayuyHOU JIuTeparype, ek

TPOHHBIX YUEOHBIX PECYPCOB);

- U3YUYCHUC TEM TCOPCTHUYCCKOI'0 KypcCa, 3alUNIaHUPOBAHHBIX IJId CAMOCTOSATCIIBHOTO OCBOC-

HUS;

- HamKcaHue pedepaToB U BHICTYIUIEHUS C JOKJIQJAaMHU Ha MPAKTUYECKUX 3aHATHSIX.
- TECTOBBIE OIPOCHI (ITPOMEKYTOUHBIE)

- BBIIIOJIHEHHE KOHTPOJIBHBIX PA0OT, YCTHBIE OIPOCHI, KOJNIOKBUYMBI,

- 3aI[UTa OTYETOB MO J1a00paTOPHBIM paboTam.

- BBICTYIIJICHHE U 3a1uTa pedepara

- c/la4a DK3aMeHa.

5.3. Y4eOHo-MeTOqUYECKOE 0O0ecIedeHHe CAaMOCTOATEILHOH padoThI

[Ipy BBINOJIHEHHWH CaMOCTOSATENLHOW pabOTHl PEKOMEHAYETCsS MCIOJIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTIUTEPaTypy, METOANYECKHE YKa3aHusi M pa3paboTKu Kadeapsl, a Tak ke
UHTEpHET-pecypcesl (cMm.1.6.1. — 6.6).



6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JIUC-
HOUIIVIMHBI MOA4YJIS)
6.1. OcHoBHas1 yyeOHasi JUTepaTypa, HeOOX0AMMAs IJIsl OCBOCHUS U CIUTIIHHbI

1. T.II. Xomuenko , M.K. lutoBuu. Heopranndeckast xumus. M.: Beicias mikona, 2013. 464
c.(50)

2. J.K. Kusses, C.H. Cmapsirun. Heopranndeckas xumus. M.: Ipoda, 2005. 591¢.(94)

3. Kypc ananutnueckoit xumun: yaeOHuK Ut cTy. By30B / MK, lutoBuu. — 10-e u3a. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranuueckas Xxumus. BHOTeHHbBIE 1 a0MOTEHHBIC JIEMEHTBI: y4el. mocodue JJist CTY/I.
By30B / moj pen. B.B.Eroposa. — CII6.: JIaas,2009 — 320 c.(20)

6.2. lonosiHuTeIbHAS YUeOHAS JIUTEPATYPa, He0OX0AUMAS JIS OCBOEHM S TUCUUIJINHbBI

1. B.B.Bonbxun. O6mas xumusi. OcaoBHo# kypc. CII6.: Jlans. 2008. 464 c.(20)

2. Eropos B.B. Teopetndeckue ocHOBBI Heoprannueckoir xumuu. M.: JIanb. 2008. 192 ¢.(207)

3. Kycakuna, H.A. Ananutudeckass XuMmusi U (U3HKO-XMMHUYCCKHE METOJIbI aHaau3a. [Diek-
tpouHsIii pecype] / H.A. Kycakuna, T.W. Bokoga, I'.I. FOcynoBa. — DnextpoH. gan. — Hoso-
cubupck : HI'AY, 2010. — 118 c¢. — Pexum nocryna: http://e.lanbook.com/book/4555 —
3arJ. ¢ ’KpaHa.

4. Eropos, B.B. Teopernueckue oCHOBbI HEOPraHMUeCKOW XuMuM. KpaTkuil Kypc Juisl CTyIeH-
TOB CEIBCKOXO3SHWCTBEHHBIX BY30B. [DIIeKTpOHHBIN pecypc] — Onektpon. man. — CIIO. :
Jlanp, 2017. — 192 ¢. — Pexum gocryna: http://e.lanbook.com/book/91304 — 3aru. ¢ 3kpaHa.

5. bapkorckuii, E.B. OCHOBBI XMMHH OMOTEHHBIX JIEMEHTOB. [DIeKTpOoHHEIH pecypc| / E.B.
bapkosckuii, C.B. TkaueB. — DnekTpoH. naH. — MuHck : "Bemniimas mkomna”, 2011. — 192
c. — Pexum noctyna: http://e.lanbook.com/book/65488 — 3aru. ¢ 3kpaHa.

6.3. Pecypcnl ceTn «IHTEpHET», HEOOX0AUMBIE /1JIsl OCBOEHUA TUCUMILIUHBI

1.06pa3oBarenbHbIe CAaTHI IO HEOPTAHUYECKONH XUMUH € (IICTT - aHUMAITUeH:
https://infourok.ru/flesh-animacii_po_neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
3. bubnuortexa UBI'CXA http://www.ivgsha.ru/about the university/library/
4. Enunoe oKkHO j0cTyna K o0pa3oBarenbHbIM pecypcam http://window.edu.ru

6.4. Metoanuyeckue yKa3aHus 1Jis1 00y4arOIMXCS 110 OCBOCHUIO 1M CHUIITHHbBI

1) Haymona M.K., lllyroBa T.A., lllanoBanoBa T.A. MoHHoe mpousBeaeHue Bojabl. Bono-
ponHbIii nokaszarens. MiBanoBo: MBanosckast [CXA. 2005 Metoaudeckoe nocodue

2) Haymona N.K., lllyroBa T.A., IllanoBanoBa T.A. Ctpoenue aroma. XuMHU4ecKas CBS3b.
NBanosckas 'CXA. um. akagemuka J[.K. bensiera , 2008 Meroanueckoe nmocooue

3) Haymona MN.K., HlanoBanosa T.A., Ky3smuna T.A. PactBopbl 35ekTposuToB MIBaHOB-
ckas 'CXA. uwm. akanemuka J/[.K. bensera, 2014 r. YueOHoe mocoOue

4) Haymosa UK., IllanoBanoBa T.A. Kiaccel Heopranuueckux coefauHeHuil MiBanoBckas
I'CXA. um. akanemuka J[.K. bensesa, 2015 r. Yue6H0e mocodue

5) MWM.K. Haymoga, T.A. IlanoBanosa. JlabopaTopHO — npakTudeckue padoThl O aHATUTH-
yeckor xumuu. KonndecTBeHHBINM aHamu3: y4yeOHO-MeTo. mocodue /coct. — MBaHOBO:
NI'CXA. 2010 -52c.

6) Haymosa UK., llyroBa T.A., HensioBa JI.H., [llanoBanoBa T.A. Ananutndeckas Xu-
M. MeToabl KaueCTBEHHOro M KoJimuyecTBeHHOro aHanuza. MBanoo: UI'CXA, 2008.
VYuebHoe nocobue.


http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488
https://infourok.ru/flesh-animacii_po_neorganicheskoy_himii-463729.htm
http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
http://www.ivgsha.ru/about_the_university/library/
http://window.edu.ru/

7)

8)

HaymoBa UK., Cy606otkuna N.H. OxucnutensHO-BOCCTaHOBUTENbHBIE peakiuu. VBa-

HoBckas 'CXA. um. akagemuka JI.K. bensesa, 2015 r. Yue6HOE mocodue

Haymosa MN.K., [IlannoBanoBa T.A. buorennsie anemeHnTsl. KauecTBeHHOE OlpeneneHue.

HNBanosckas 'CXA. um. akagemuka JI.K. bensiea, 2016 r. Yue6HO-MeTO1 TOCOOHE

6.5. UudopmanuoHHbie CIPABOYHBbIE CHCTEMBbI, HCMOJb3YyeMble J1Jisi OCBOEHUS TUCIUILIH-
HbI (MoayJist) (IPH HEOOXOAUMOCTH)

1) DnexkrpoHHO-OMONIMOTEYHAst cucTeMa «JIaHby;

6.6. [IporpamMmmHoe oOecniedeHue, MCIOJIb3yeMoe 1JI1 OCBOEHH S JUCHMIIJIMHBI

- OnepanonHas cuctema tiuna Windows

- [TakeT porpamm o61ero nosb3oBanus Microsoft Office

- UnaTepuer-6pay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA AJA OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUMIIJIMHE (MOAYJIIO)

Ne
/11

HauMeHoBaHHe cCIeHUAJIbHBIX
NoOMeIIeHNIT* 1 MoOMeIeHni 1JIs
CAMOCTOSITEIbHOI padoThI

OcHalEeHHOCTh CHeNUATBHBIX OMELECHHI 1 ToMelleHn i 11 ca-
MOCTOAITEIbHOI padoThI

1

VYuebHass aymuTOpus Ui IMPOBEAC-
HUSI 3aHSTUH JIEKIIHOHHOTO THIA

YKOMIUICKTOBaHA CICIMATH3UPOBaHHON (y4eOHOIT) Mebenbio, HabopoM
JIEMOHCTPAIIMOHHOTO 00OPYIOBaHUS U YYCOHO-HATJSIIHBIMU MOCOOMS-
MH, 00CCICYHBAIOIIUMH TEMAaTHYECKUE WJUTIOCTPAIHH, COOTBETCTBYIO-
upe pabodeil mporpaMme JUCIMIUIMHBL, a TAKKE TEXHUYCCKUMHU CpeI-
cTBaMH 00y4eHHs (B TOM YHCIe, TIEPEHOCHBIMHU), CITyKAIKe IS pe/i-
CTaBJICHHS y9eOHOM MH(GOPMAIUK OONBIIOHN ayANTOPHH

2. |YuebHas aymuTopus UL TIPOBEJAE-|yKOMIUIEKTOBAaHA CIICHATN3UPOBAHHON (yueOHOW) MeOenbio, TepeHoc-
HHUSA 3aHATHH CCMHHAPCKOI'0 THIIA, HBIMU TCXHUYCCKHUMU CPCACTBAMU O6y‘IeHI/I$[, ClIyXKalllUMuU Uil Opena-
JUIsl TPYNIOBBIX U MHAWBUYaJIbHBIX |cTaBlIeHHsT y4eOHOH MHpoOpManuu U Ha60paT0pHI>IM 060pyZ[OBaHI/I-
KOHCYJIbTAIUM, [JIS TEKYIIEro KOH-|em (anTqua HHAYMBUAYaJIbHAs, 1 BEITSDKHOU IHKa(b, BEChl aHAJIU-
TPOJIS W MPOMEKYTOUHOH aTTecTa-|rpqeckie BJIP-200 (6 mrt), Becs! Texumueckue (2 mr), GIK-56,
i CYIIMIBHBIA mKa ) KOMIUIEKTBI Ja00pPaTOPHON XUMHUYECKOM

MOCYJIbl, INIUTKA JJIEKTPUUECKAS.

3. |YueOHas ayauTopus Ui IpoBe-

JIeHUs 3aHATUI CEMMHAPCKOro  |YKOMIUIEKTOBAaHA CHELMATU3UPOBAHHOM (YueOHOi) MebeIbo,
THIA, MIEPEHOCHBIMU TEXHUUECKUMU CPEACTBAMU O0yUCHHS U Jabopa-
NPAKTHYECKUX 3aHATHH, JUIs TOPHBIM 000pyIOBaHUEM ( anTeyKa MHIWBUYaTbHAS | BBITSK-
IPYIIIOBLIX ¥ MHIMBUyalbHEIX |HOH mKada, Bechl ananuTuueckue BJIP-200 (6 mT), BeCbl TeXHHU-
KOHCYJTBTAIIH, TEKYIIETO KOH- geckue (1 mr), ®OK-56, cymmibHblii mKad) KOMIIEKTHI J1a00-
TPOJISL U IPOMEKYTOYHOH arre-  |paTOPHOM XUMHYECKON MOCYAbI, IITUTKA DJIEKTPUYECcKasl.
CTallWH.

4. |[lomemeHue ISl CaMOCTOSITENb-|yKOMIUIEKTOBAHO —CIICMATN3UPOBaHHONW (ydeOHO#) MeOenbio,

HOM paboThI OCHAIIEHO KOMITBIOTEPHON TEXHUKOW C BO3MOMXHOCTBIO ITOKITIO-
yeHns Kk cetn "MHTepHET" M 00ecnedeHo TOCTYIOM B AJIEKTPOH-
HY10 HHQOPMAIIMOHHO-00pa30BaTeIIbHYIO CPEIy OpraHu3aIiuu
[Momerenue yist XpaHEHUS U YKOMIUIEKTOBAHO CHEIMATU3UPOBAHHON MEOCIIbIO JIJISl XPaHSHUS
5 |mpodumakTHIecKoro 00CTyKU- (000pyHOBaHUS U TEXHUYECKHUMH CPEJICTBAMH ISl €0 OOCITYKH-

BaHUsl y4eOHOTr0 000pyJOBaHMSI

BaHUs




Ipuio:xxkenune Ne 1
K paboyell mporpaMme 1o JMCHUILIHHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIATIIMHE (MOYJIIO)

«Heopranuyeckasi ¥ aHAJIUTHYECKASA XUMHUSA»
1. Ilepeyenb KomMneTeHUNi, popMUPYEeMBIX HA JAHHOM JTale

1.1. Ounasa popma:

HIudp u HaumenoBanue | MuaukaTop(pl) qocTikenus kommereHnun / | Popma | OneHouHbIe Cpe-
KOMIICTECHIIUH IJIAHUPYEMbIC PE3YJIbTAThl 00y UCHHS KOHTpOJIsT* CTBa
1 2 3 4
OIIK-4: Cnoco6en o60c- |U/I-1omnk-4
HOBATb U PEATM30BATh B |3HATh: OCHOBHBIE €CTECTBEHHbIE, OMOJIOTH- Kommnnektsr Te-
npodeccHOHANbHON Aes- [yeckue M MpodecCHOHANbHbIE TIOHATHS U K, YO, T, |°TOB> 3aAaHHsl JUiA
KOHTPOJIBHBIX pa-
TEIBHOCTU COBPEMEHHBIC |MeTOIBI IIPH PEIICHUH 001Ienpodeccro- P p p
00T, KOJUTOKBUY-
TEXHOJIOTHH € UCHOJIB30- |HanpHBIX 33724, COBPEMCHHBIC MoB. KoMmexr
BaHNEM IIPHOOPHO- TEXHOJIOTHH C UCIIOJIb30BAaHUEM PUOOPHO- 9, 1-it cem 5K3aMeHALMOHHbIX
MHCTPYMEHTANBHOMN 043B! |yycrpymenTansHoit 6assr BOIPOCOB
Y UCIOJIb30BaTh OCHOB-
HBIE €CTECTBEHHBIE, OMO- (MJ[-20I1K-4
JIOTMYECKHUE U MPODECCH- |V MeTh: HCIIOTB30BATH OCHOBHEIC ECTCCTBEH-
OHAIIbHbIC IOHATHS U M€~ (e, KoMruiekTsl Te-
TOJBI IPU PEIICHUU 00-  |guonormueckue u npodeccuoHanbHbIC TTOHS- CTOB, 3a1aH1A LA
MENPOPECCHOHANBHBIX |10 0 YO, T,  |KOHTpONBHBIX pa-
3anau BJIP, K, |00T, KOJITOKBHY-
METOBI PH PeUIeHuH oduienpodeccrno- 9, 1-it cem |MoB. KoMImekT
HaJIbHBIX 3K3aMEHAIIMOHHBIX
3amaq BOIPOCOB
VJI-3011K-4
BraysieTh: HaBBIKAMH OOOCHOBAHUS M PEaIH- Komruiexrst Te-
salU B CTOB, 3aIaHUs IS
o(eccnoHabHOM AEATETBHOCTH COBPE YO.T, ROHTPOJILHBIX pa-
i} HOHAJIBHOM JIESITETIbHOCTH COBpE-
p A P BJIP, K, |00T, KOJITOKBIY-
MEHHbIX 9, 1-# cem |moB. KommtekT

TEXHOJIOTHIA C UCTIOIh30BAaHUEM IPUOOPHO-
WHCTPYMEHTAIBHOM 0236l

OK3aMCHAIIMOHHBIX
BOIIPOCOB

* Vrazvieaemcea ¢hopma xonmpons. Hanpumep: YO — yemmuuiii onpoc, K — xoanoxeuym, T — mecmuposa-
Hue, P — pepepam, /] — 0oknaod, K3 — keiic-3a0aua, D — sx3amer.

1.2. 3aounasa ¢popma:

udp 1 HAUMEHOBaHHE HIMKATOP(bl) JOCTHKEHUS KOMIIETCHIIUH opma |OreHOUYHBIE Cpe/-
Hudp 4 p /| Dop O p
KOMITETCHIHH IUTAHUPYEMBIC Pe3yJIbTaThl O0y4YeHUs  |KOHTpoIIs* cTBa
1 2 3 4

OIIK-4: Cnoco6en o6oc- [UI-1ornk-4

HOBATh U PEAJIM30BaTh B |3HAaTh: OCHOBHBIE €CTECTBEHHBIE, ONOJIOTH- Komruexrer Te-

POdeCCHOHATBHOMN esl- |deckue 1 MPODECCHOHATBHBIE TOHATHS U [K, YO, T, |C1 00 3aAani U

KOHTPOJIBHBIX pa-

TEILHOCTH COBPEMEHHBIC |MeTOo b IPHU peIIeHUH 001enpodeccHo- P

TEXHOJIOTHH C UCIOIB30 00T, KOJUIOKBHY-
HAJIbHBIX 3a1a4, COBPEMCHHBIC . moB. Komruiekt

BaHUEM MPHOOPHO- 9, 2-ii ceM

MHCTPYMEHTAJIbHOM 0a3bl
Y UCIOJIb30BaTh OCHOB-

TEXHOJIOTHH C WCIOIb30BaHHEM IPUOOPHO-
MHCTPYMEHTaJIBHOU 6a3bl

OK3aMCHAIITMOHHBIX
BOIIPOCOB




HBIC ecTecTBeHHBIC, Ono- |1JI1-20I1K-4

JIOTHYECKHE U PO(ECCH- [V MeTh: UCII0IB30BaTh OCHOBHBIE €CTe-

OHATIBHBIC MOHATHA X évle- CTBCHHBIC, KoMmmiekTs! Te-
TOMABI TIPU PEIICHUN 00-

AAbLTIPH P Ononormyeckne 1 mpodeccuoHanbHbIe CTOB, 3a/laHus L
EeNPOdECCHOHANBHBIX OHSITHSL I YO, T, KOHTPOJIBHBIX pa-
3a7a4 BJIP, K, |0oT, kKOTOKBUIY-

METO/IbI IIPH PEMIEHUH 00IENPODYECCHO- |3 2_ii cem |moB. KommmekT
HaJIbHBIX OK3aMCHAIITMOHHBIX
3a/a9 BOIIPOCOB
N/1-30I1K-4
Bnaners: HaBplkaMu 0OOCHOBAaHHUS U pea- KomruiekTsI Te-
JIU3aIMU B CTOB, 3aJaHUS IS
npodeccroHaABbHOM IeATEIBHOCTH CO YO.T, ROHIPOIBIBIX pa-
p A BJIP, K, |0oT, KOITOKBHIY-
BPEMCHHBIX D, 2-i1 cem |moB. KoMmiekt
TEXHOJIOTHH C MCIIOJIb30BaHHEM MPUOOP- SK3aMEHAIMOHHBIX
HO-MHCTPYMEHTAJIBHOM 0a3bI BOTpOCOB

2. lloka3aTe/id U KPUTEPUH OLEHMBAHUS CPOPMUPOBAHHOCTH KOMIETEHUHMH HA JAHHOM
JTane uxX GOpMHPOBaAHUS

Kputepuu onenuBanus™

IToxa3zare-
. HEYJIOBJIETBOPUTENBHO| YAOBJIETBOPUTEIHHO | XOpOLIOo OTJIMYHO
HE 3a4TEHO 3a4TeHO
Ilonnota |YpoBeHb 3HaHUI HU-MHHUMaJIbHO  JOMYy-|YpPOBEHb 3HAaHUU B|YpPOBEHb 3HAaHUU B
3HaHUH  [Ke MHUHHUMAJIbHBIX |[CTUMBII YPOBEHb 3Ha-|00beME, COOTBET-|00BEME, COOTBET-
TpeOOBaHUM,  WMEJH|HUI, JOMYIICHO MHOTO|CTBYIOIIEM TPOTrpaM-|CTBYIOIEM MPOrpam-
MECTO TpyOble OMIMO-|{HETPyObIX OMIMOOK Me TOJTrOTOBKH, JIO-|ME€ TIOATOTOBKH, 0€3
K1 NYLUIEHO  HECKOJBKO|OMIHOOK
HerpyOBIX omuboK
Hamuuue |[Ipu pemenun cran-|IIponemonctpuposa- |[IponemoncTpuposa- (I[IpogemoHcTpupoBa-
YMEHHH  |IapTHBIX 3aJa4  He|Hbl OCHOBHbIE YMEHUS, HbI BCE€ OCHOBHBIE|HBI BCE OCHOBHBIE
MIPOIEMOHCTPUPOBAHBI [PELIICHBl TUIIOBBIE 3a-|yMEHMS, PEIICHBI BCE|YMEHHS, PEILIEHbI BCE
OCHOBHBIE YMEHHS,|Jaul ¢ HEeTpyOBIMU|OCHOBHBIE 33/ladll C|OCHOBHBIE 3aJlaud C
UMeNd MeCTO TpyOble|omnOKaMu, BHIMOJIHE-{HETPYOBIMUA — OIINOKA-|OT/ACIBHBIMU HECYyIIIe-
OMOKH HBI BCE 33JaHUs], HO HE|MH, BBIIIOJHEHbl BCE|CTBEHHBIMH  HEZOYe-
B IIOJITHOM 00BEMeE 3aJaHdsl B TIOJIHOM|TaMH, BBIIIOJIHEHBI BCE
o0beMe, HO HEKOTO-3aJaHUs B  ITOJTHOM
pbI€ C HeloYeTaMHt o0bemMe
Hanuumne |[Ipu pemenun cran-|Umeercs munumans-|IIpogemoncrpuposa- |IIpogemoncrpupoBa-
HaBBIKOB |JApTHBIX 3ajad He|Hbld Ha0Op HABBIKOB|HBI 0a30BbIC HABBIKW|HBI HABBIKA TPH pe-
(BajmeHue |MPOJEMOHCTPUPOBAHBI TSI  PEIIEHUs] CTaH-[IpU pPELIEHUH CTaH-|[IeHHH  HecTaHIapT-
OMBITOM) |0a30BbIE HaBBIKY,|JapPTHBIX 3aJad C He-|JapTHBIX 3aJad C He-|HbIX 3amad 0e3 ouu-
UMENM MECTO TpyOble|KOTOPBIMH HEAOYEeTa-|KOTOPBIMU HelouyeTa-|00K U HeJJOUETOB
OIMHIOKH MU MU
Xapakre- |Komnerenmus B mon-|ChopmupoBanaocts |ChopmupoanHocts  |ChHOpMHUPOBaHHOCTD
pUCTHKA |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETEHIIMU B LEJIOM|KOMIIETEHIIMU IIOJIHO-
chopmu- |poBaHa. VIMEOMMXCSI|BETCTBYET MHHHMAallb-|COOTBETCTBYET TPEOO-|CTBIO  COOTBETCTBYET
POBaHHO- |3HAHUH, yMEHUH,|[HpIM  TpeOoBaHUsM. BaHusaAM. Hmeromuxcs|tpeboBanusim.  Vme-
CTH  KOM-|HaBbIKOB HenocraToy-|MiMeronmxcs 3HaHU,|3HaHUM, YMEHHH, |FOIIUXCS 3HaHUH,




METCHIIMA |[HO  JJIs  PCUICHHS|YMCHHA, HABBIKOB B|HABHIKOB M MOTHBAIIMV|yMCHUH, HABHIKOB U
MPaKTHYECKUX  (TIpO-|1eioM JOCTATOYHO|B II€JIOM JOCTaTOYHO|MOTHBAIIMHM B ITOJHOM
(hecCMOHANBHBIX) 3a-|IJIs pelIeHHUs MPaKTH-|IJs peHIeHHs CTaH-|Mepe JOCTATOYHO It
aq yeckuX (MpodeccHo-{IapTHBIX  MpaKTUYe-|pelmIeHUs]  CIIOKHBIX

HaJIbHBIX) 3a7a4, HO|CKUX (mpodeccro-|mpakTHUecKux  (Ipo-
TpeOyeTcs JOMOJHU-|HAIBHBIX) 33124 (heccHoHAIBHBIX)  3a-
TeNbHAS TMPaKTHKA IO Jaq

OOJIBIIMHCTBY  TIPaK-

TUYECKHX 3a7a4

YpoBeHb

chopmu-

pOBaHHO- Huzkuit Hwxe cpennero Cpenunit Bricokuii

CTH KOM-

MeTSHIUMN

* [Ipenooasamenv snpase usmenums kpumepuu oyerusanus ¢ coomsemcemeauu ¢ @I'OC BO u ocobenno-
cmamu OIIOI.

3. OneHo4yHbIe CpeAcTBA
[To HIKENpUBEICHHOW cXeMe IMPUBOISTCS TUIIOBBIC KOHTPOJIBHBIC 3a/1aHHS MM WHBIC Ma-

Tepuabl, HEOOXOAUMBIC TSI OLICHKU 3HAHWUM, YMEHUMN, HABBIKOB U (MJIM) OMbITA JESTEIHLHOCTH,

XapaKTepU3yIOIUX CPOPMUPOBAHHOCTh KOMITETCHIMI Ha JJAHHOM 3Tare (cM. Tabmuiy 1).

3.1.

Tect

3.1.1 Bomnpocsl TecToB 3aKkpbITOro THna 1 us 4:

(BbIOpPaTh OAVH NMPABUJIbHBINA OTBET U3 YeThIpeX MpeA10KeHHbIX)

Tect Ne 1 (Tema 1)
Tema «nexkTponuTHYECKAS TUCCONUAIUS BEIECTB

1. K anekrponuraM OTHOCUTCS:

a) caxap 0) okcun meau (II) B) okcup yrnepona (IV) r) consinast kucnora

2. ®opmyria cnaboro 3JIEKTPOIIUTA:

a) CuCl,

6) HCI

B) H2S04

r) HoS

3. BemectBa, KOTOpBIE MIPH JUCCOIHMAIIMN 00Pa3yIOT B Ka4eCTBE KATHOHOB MOHBI BOJOPO/IA, SIB-

JIAKOTCA

a) KUCJIOTaMH

0) consimMu

B) IIEJIOYaMHU

I') OKCUJaMH

4, BCH_ICCTBO, KOTOPOEC B paCTBOPC MOJIHOCTHIO paCiaaacTCs Ha HOHBI.

a) aMMHaK

0) Boma

B) CepHasl KUCJIOTa T) FUAPOKCU] [IMHKA

5. Bce MOHBEI ABIAIOTCSI aHHOHAMU B pany:
a) CI', SO4 2 , NO5
6)Cl ,H", K"

6. HanGobiree 4nciio KaTHOHOB o6pa3yeTc;1 pu gucconnanuu 1 MmoB

a) AICls

6) HaS

B) H", Na ", Ca

r)COs? ,Ca?

B) Na3POq4

2+

, NOs~

r) Mg(NO3),

7. OI[HOBpeMeHHO HaXOJUTHCA B BOOHOM paCTBOPEC HE MOT'YT MOHBI

a) Zn>* u OH"

6) Zn*'u CI,

B)Na ' u SOs

2 )K" u NOy

8. Cymma k03(QGUIIMEHTOB B YPaBHEHUU JJICKTPOIUTHYCCKON TUCCOIMAINU Cyib(ara kenesza

(IIT) paBHa

a)3

6) 4

B) 5

9. K HeaneKTponuTaMm OTHOCUTCS:

r)6




a)caxap  0) xJIOpuJ HATpUsT B) THAPOKCUJ HATpUsl T) CepHask KHCIIOTa
10. ®opMyia CUIILHOTO 3IEKTPOJIUTA

a) HoSO; 6) CaCOs3 B) HNO3 r) Cu(OH)>
11. BemectBa, KOTOpBIe IPU AUCCOLUAIIMH 00Pa3yIOT B KAUECTBE AaHUOHOB TOJIBKO THAPOKCHI-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) consmu B) ILI€JI0YaMU I') OKCUJaMHU

12. BemectBo, KOTOPOE B paCTBOPE MOTHOCTHIO pacraiacTcs Ha HOHBI.
a) BoJa B) COJISIHAsI KUCIIOTA
0) oxcun yraeponaa (IV) T') TUAPOKCHT ATTFOMUHUS

13. Bce HOHBI SIBASIOTCS KATUOHAMU B PSILY:

a) Cl, SO42 ,NO5 B)H",Na*,Ca?
6)Cl ,H", K r)COs? ,Ca?",NO;y

14. HaubospIiiee 4uCIIO aHKOHOB 00pa3yeTcst Ipu AUCCOUaIuy 1 Mob
a) AlCI3 0)Mg(NO3)2 B) NaxCO3 r) NaxS

15. OnHOBpPEMEHHO HAXOIUTHCS B BOAHOM PAacTBOPE He MOTYT HOHBI
a)Ba’> u SO4? 6) Zn’>'u CI, B)Na' u OH r) K" u NOs
16. Cymma k03 PUITMCHTOB B YPABHCHUH JJICKTPOJMTUYSCKON JTUCCOIMAIIMYA HUTPATA ATFOMHU-
HUS paBHA
a)3 0)4 B) 5 r) 6
17. K anexTpoiauTam OTHOCUTCS:
a) BojIa 0) xnopun meau (II) B) caxap r) okcun yraepona (IV)
18. ®opmya c1aboro 3MEKTPOTUTA:

a) CuCl, 6) NaCl B) HoSOq4 r) H>CO3
19. BenrecTBa, KOTOpBIC IPH TUCCOIUAIIMU 00PA3YIOT B KAUECTBE KATHOHOB HOHBI BOJIOPO/IA,
SIBIISTFOTCSI
a) KUciIoTaMu  0) consiMu B) ILI€JI0YaMH ') OKCUAaMHU

20. BemecTBo, KOTOPOE B paCTBOPE MOTHOCTHIO pacralaeTcs Ha HOHBI.
a) COJIsHasl KUCTI0Ta B) runpokcu xenesa(lll)
0) Bona ') THAPOKCHU LIMHKA

21. Bce MOHBI SIBISIOTCS] aHUOHAMH B PAIY:

a) CO32 ,Ca?" ,NOy B)Ca?", H" Na™"
6)Cl ,H", K r) CI,, SO42 , NO5

22. Haubonplee 4uciao KaTHOHOB 00pa3yeTcs pH Juccolranuu 1 Mojb
a) NaxS 6)Mg(NO3), B) K3POq4 r) AICl;

23. OI[HOBpeMeHHO HaXOJUTHCA B BOOHOM paCTBOPEC HE MOT'YT MOHBI

a)Ba> u SO42 6) Zn*'u CI, B)Na®u SOs2 1)K' u NOs
24. Cymma KO3 GUIIMEHTOB B YPaBHEHUHU JIEKTPOIUTUYECKON JUCCOLMAINY Cylb(ara amoMu-
HHUS paBHA

a) 3 6) 4 B) 5 r) 6

25. K HeanieKTpomTaM OTHOCHUTCS:



a) TUZIPOKCHU] HATPHSI B) XJIOPHUJ HATPUS

0) oxcup yrieponaa (IV) ') cepHas KUCIIOTa
26. ®opMya CUIBHOIO JIEKTPOJIUTA
a) H>SOq4 0) CaCOs B) HoS r) Fe(OH)»

27. BemecTBa, KOTOpPBIC MTPH JUCCOIHUAIIIHN 00pa3yl0T B KAYeCTBE AHHOHOB TOJIBKO
TUAPOKCU-UOHBI, SBIISIFOTCS
a) COJISIMHU 0) KUCIIOTaMH  B) IIEIOYaMHU I') OKCHJIaMH

28. BemiecTBo, KOTOPOE B paCTBOPE MOJHOCTHIO PACIIAAeTCsI HA NOHBI.

a) okcu xkenesa (I11) B) KapOOHAT KaJIbITUs
0) oxcun yriepoza (IV) T') THAPOKCHU HATPHS
29. Bce MOHBI SBIISIFOTCS] KATHOHAMU B PANTY:
a) Cl, SO42 ,NO5 B)H", K", Na?
6)H', K', CI r)NOs;™, CO32 ,Ca?"
30. HauGospIee 4uciio aHHOHOB 00pa3yeTcs pu JUccoranuu 1 Mojb
a) FeCls 6) Ca(NO:s)2 B) NaxCOs3 r) NaS

31. OgHOBpPEMEHHO HaXOIUThCS B BOJAHOM PacTBOPE He MOT'YT HOHBI

a)Na** u SO42 6) Zn*'u CI', B)AlI** u OH 1)K’ u NO5
32. Cymma k03¢ (UIMEHTOB B YpaBHEHHH SJICKTPOIUTHUECKOW TUCCOIMAIINM HUTpaTa XKeje3a
(IIT) paBHa

a)3 0) 4 B) 5 r)6

3.1.2. Metoguyeckue MaTepuabl

TecTupoBanue aJisi TEKyIIEH OIICHKN YCTIEBAEMOCTH CTYJIEHTOB MPOBOJAUTCS B popMe OyMaskHO-
ro tecta. CTyIeHTy npejiaraercs OTBETUTh Ha 14 BOIpocoB 3akpbITOoro Tuna 1 u3 4-x.

Oo61ee Bpems , oTBeieHHOE Ha TecT 20 MUHYT
Tect mpoBepsieTcss B pyYHOM PEKUME M OI[EHKA COOOIIAETCS CTYACHTY HE MO3THEe 3aHATHS clie-
JYIOIIETO 3a TeM, Ha KOTOPOM MTPOBOJIUJICS TECT.

3.2. YcTHBbIi onipoc
3.2.1. [lepevyeHb BONPOCOB VI YCTHOT'O ONPOCA MO CJEeAYIOIHMM TeMaM:

TeMa «OcHOBHEIE 32aKOHBI ¥ IOHATHA XUMHI)

1. XuMnueckure sIBJIEHUS U IPOLIECCHI, KaK MPOSIBJIEHNE XUMUYECKOTO IBUKEHUS MATEPUH.

2. XUMHUYECKUH XapaKkTep OMOIOTUYECKUX 3aKOHOB.

3. OCHOBHBIE IOHATHS: MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BheM ra3oB, Yucio ABoraspo.
DOkBUBaJIEHT. MoJsipHast Macca SKBUBaJIeHTa. PaKkTOp 3KBUBAJICHTHOCTH.

4.3ak0oH SKBUBaJIEHTOB. [IposiBIIeHNE 3aKOHA SKBUBAJICHTHBIX OTHOIIIEHUH B )KHBOM OpraHU3ME.

Tema «KnuHeTHKa XMMHUYECKHUX MPOLIECCOBY
1.OcHOBHBIE TOHATUI XUMHUUYECKON KUHETUKH.



2.CKOpOCTh XUMUUYECKHUX PEAKIIUM.

3.3akoH neiictBus macc. KoHcranta ckopoctr. MOJEKyIIpHOCTh peakiuu. @akTophl, BIHUSIO-
1€ HAa CKOPOCTh XUMUYECKON PEAKIUH.

4.3akoH Bant-T'odpda. Temneparypusiii kodddunment. [Ipumenenue npasuna Bant-I'odda mis
IIPOrHO3MPOBAHHOIO XPaHEHHMsl JIEKAPCTBEHHBIX IIpenapaToB. BiMsHue TeMiepaTrypbl Ha CKO-
POCTh OMOJOTUYECKUX MPOIECCOB.

5.@oroxumuyeckue peakuuu. @otocuHTe3 B Omojormueckux cucremax. Karamms. depMeHTHI,
KaK KaTaJln3aTopbl OMOXUMUYECKUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMELIEHHME XMMHYECKOI'O pPaBHOBECHS.
[Tpunmun Jle-Ilarenbe.

Tema «PacTBOpPBI»

1. CriocoObI BeIpaKEHUST KOHIICHTPAIIUN PACTBOPOB. PACTBOPHMOCTE TBEP/IBIX, JKUIKUX U ra30-
00pa3HbIX BenecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX KUIAKOCTSX.

2. KonnuratuBHble CBOMCTBA PaCTBOPOB HEAIEKTPOJIUTOB. 3akoHbl Payis. D0ynuockonuueckas
U KPHUOCKOIUYecKasi KOHCTaHTa PacTBOPUTEIISL. .

3.0cmoc. Ocmotryeckoe AaBieHue. Poiab ocMOTHYECKOro JaBjieHHs] B OMOJIOTHYECKHX CHCTe-
Mmax. Typrop. [Inazmomnus.

4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKHX CUCTEMAX.

5.CBoiiCTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKHA KOOPPHUIUEHT ero PU3NIECKU CMBICIT.
6.Teopust ANEKTPONUTUYECKON Aucconuanui. Poib ruaparaniuu MOHOB B OMOJOTHYECKHX CH-
creMax. CuibHBIC U clla0bIe 3IEKTPOIUTHI. CTENeHb TUCCOIMAIMU; KOHCTAHTA TUCCOIUAIUH.

7. llpoTonuTtHyeckoe paBHOBecUe B Bojie. Bomopoanblit mokazatens. PaBHOBecHe COCTOSIHUS B
pactBopax amdonutoB. Bnusaue pH - cpenbl 1 MOHHOM CHIIBI pacTBOpa Ha OMOXUMHYECKUE
MIPOLIECCHI.

8.ITpoTonuTHueckoe paBHOBECHE B peaklusiX colbBonu3a. ['unponus coneit. CTeneHb U KOH-
CTaHTa THAPOJIN3a. [ MIAPOTUTHYECKUE MTPOIIECCHI B )KHBOM OpraHU3MeE.

3.2.2 MeTtoanyeckne MaTepuaJIbl
KpuTepuu onieHKH ycTHOr0 onpoca
«OTJIMYHO» BBICTABISIETCS 00YYAIOIIEMYCsl, €CITH OH YETKO BBIPAXKAET CBOIO TOUKY 3PEHHUS
[0 paccMaTpUBaEMbIM BOINPOCAM, MPUBOJS COOTBETCTBYIOIINE (PaKTHUECKHE TOBOJIBI U MPUME-
pHIL.

«XOpOLIO0» BBICTABISAETCS 00YyYaroIEeMycsl, €ClIi OH JIOMyCKaeT OT/AebHble HeOOJbIINe
HETOYHOCTHU MOTPEIIHOCTH ITPH OTBETE.

«Y/10BJIETBOPHUTEJIbHO» BBICTaBIIIETCS 00ydaromemMycs, €CiIM OH 0OHapy>KHUBaeT mpooe-
JBI B 3HAHUAX (PAKTUYECKOTO U OCHOBHOTO YUEOHO-IIPOTPAMMHOTO MaTepuaia u3y4aeMou Juc-
LUTITUHBI.

«HEyI0BJeTBOPUTEIbHO» BBICTaBIISIETCS 00yYaroleMycs, €CIM OH OOHapyKHBaeT Cy-
IIECTBEHHBIE MPOOENbl B 3HAHUSAX OCHOBHBIX TEOPETHUECKUX IMOJIOKEHUI yuyeOHOW IUCIMILIN-
Hbl, HEYMEHHUE C TIOMOIIbIO MPEenoaBaTelis NOJyYUTh MPaBUIbHOE pElIeHHe KOHKPETHOM Mpak-
TUYECKOM 3a/1auM U3 YKCiIa IPeayCMOTPEHHBIX pabodell mporpaMMoi yueOHOH TUCIMITIIMHEI.

3.3. Ycrnbii onpoc (KosutokBuym)

3.3.1. Ilepevyenb BONPOCOB VI YCTHOI'O ONPOCA KOJJIOKBHYMa 1,2,
KosutokBuym 1

1. XuMnueckure sIBJIEHUS ¥ TIPOLIECCHI, KaK MPOSIBJIEHNE XUMUYECKOTO IBUKEHUS MATEPUH.

2. XUMHUYECKUH XapakTep OMOIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE TIOHATHUS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbeM ra3oB, Uucino ABorapo.
OkBUBAJIEHT. MoJApHas macca SKBUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3aK0H 3KBUBaJIEHTOB. [IposiBieHNe 3aKOHA SKBUBAJIEHTHBIX OTHOILIEHUN B )KHBOM OpraHu3Me.



5.0OCHOBHBIE TOHATHUSI XUMUYECKON KUHETUKH.

6.CKOpOCTh XUMHYECKHUX PEAKIUM.

7.3axoH aeiictBust Macc. KoHcTaHTa ckopocTH. MoOneKyasspHOCTh peakuuu. PakTopbl, BIUSIO-

1€ Ha CKOPOCTh XUMUYECKOW PEaKIiH.

8.3akon Bant-I'opda. Temneparypusiit koapduuuent. [Ipumenenue npasuia Bant-I'opda s

MIPOrHO3UPOBAHHOTO XPAHEHUs JIGKAPCTBEHHBIX MpernapaToB. BiusHue Temieparypbl Ha CKO-

POCTH OMOJIOTHUECKUX MPOIIECCOB.

5.®oroxumuueckue peakuuud. DotocuHTe3 B Ouonormyeckux cucremax. Karamus. depmeHTsl,

KaK KaTaJln3aToOpbl OMOXUMUYECKUX MPOIIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranta paBHoBecHs. CMelleHHE XMMHUYECKOIO pPaBHOBECHSI.

ITpunnun Jle-IllaTense.

7. N3 okcupoB BaO, K>0, TiO,, CaO, Al,O3, MgO, ZnO BriOepuTe JBa OKCUIa C HanOOJIee BbI-

paKeHHBIMH OCHOBHBIMU CBOMCTBAMHU. Y Ka)XXUTE BaJICHTHBIE JIEKTPOHBI BEIOPAHHBIX AJIEMEHTOB

12. TemnepatypHsiii ko3 duimeHT peakiuu paser 2. Ha ckoabko rpagycoB HE0OXOIUMO TTOBBI-
CUTh TEMIIEpaTypy, 4YTOObI CKOPOCTh PEaKIUu BO3pOCIa B § pas.

13.0npenenuts 4KCiIO MOJEH M YKMCIO MOJb 3KBUBaJeHTOB: 10 r cepHor kucnotrel, M 50 r

cyabdara xpoma(lll).

KoainokBuym 2
1. CriocoObI BhIpaskeHUsI KOHIICHTPAIIUN pacTBOPOB. PacTBOPHUMOCTh TBEP/IBIX, JKUIKUX U ra3o0-
00pa3HbIX BellecTB. PacTBOpUMOCTH ra30B B KPOBU U TKAHEBBIX KUIAKOCTSIX.
2. KonnuratuBHble CBOWCTBA PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbI Payns. D0ymuockonuyeckas
Y KPUOCKOIINYECKAsi KOHCTAHTA PACTBOPUTEIIS. .
3.0cMmoc. OcmoTtryeckoe AaBieHue. Poab 0CMOTHYECKOTO JaBjieHHs] B OMOJIOTHYECKHX CHCTe-
Mmax. Typrop. [Imazmomnus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKHX CUCTEMAX.
5.CBo¥iCTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKHA KOOPPHUIIMEHT ero PU3NIECKU CMBICIT.
6.Teopust JIEKTPOIUTHUECKON auccounanuu. Pons ruaparaniuy MOHOB B OMOJIOTHYECKUX CH-
ctemax. CuibHbIE U cladble 37eKTpoauThl. CTeneHb AUCCOIMAINN; KOHCTAHTA IMCCOLMALINU.
7. IIpoTonuTnyeckoe paBHOBECHE B BOAE. BoaopoiHbIN MOKa3zaresnb. PaBHOBECHE COCTOSAHUS B
pactBopax amponutoB. Biusaue pH - cpenbl 1 HOHHON CHIIBI pacTBOpa Ha OMOXUMUYECKUE
IIPOLIECCHI.
8.ITpoTonuTHueckoe paBHOBECUE B peakIMsIX coiabBonn3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa TMAPOJIA3a. [ MaApOIMTHYECKHE TPOLIECCHI B )KHBOM OpraHU3MeE.
9.0cHOBHBIE TOJ0KEHHUS U MOHATHS KBAHTOBOI MEXaHUKHU. DJIEKTPOHHOE 00J1aKk0. XapaKkTepu-
CTHKA JHEPreTUYECKOr0 COCTOSIHUA JIEKTPOHA KBAHTOBBIMU YHMCIIAMH.
10.ITpuaunn Haumensiuel 3Heprud. [Ipasuino Kneukosckoro. [Ipunnun [aynu. [Ipasuno I'yH-
Ja.
11.25eKTpOoHHBIE U ANEKTPOHHO-Tpaduueckue GopMyJibl aTOMOB. S 1po aToma.
12. Tlepunonuueckuii 3akoH JI. V1. MeHeneeBa u ero TpakTOBKa B CBETE KBAaHTO-MEXaHUUYECKOU
Mojenu aroma. CBOICTBa aTOMOB 3JIEMEHTOB (paJnyC, SHEPIUs HOHU3ALUH, SHEPT U CPOJICTBA K
AIIEKTPOHY, JIEKTPOOTPULIATEIBHOCTD ).
13.ITpupoa XUMHUYECKOH CBSI3U. MeTo/1 BaleHTHBIX CBsi3eil. [ mOpuan3aius aToMHBIX opouTa-
neit u reomerpuueckas Gopmysa Monekyibl. «Curma» u « I1u » cBszu.
14.onHas cBa3b. KoBanenTHas cBsA3b. JIMIONBbHBINA MOMEHT. [[1Ha CBSI3U, SHEPTHUS CBA3H, 110-
JSIPHOCTH CBSI3H.
15.BogopoHast cBsA3b. (MEXKMOJIEKYJISIpHAst U BHYTPUMOJIEKYJIApHast). bruonornyeckoe 3HaueHue
Y POJIb BOJOPOJHON CBSI3U.

3.3.2. MeToauyeckne MaTepuaJibl

Kpurtepun oieHKH KOJIIOKBHyMA
«OTJIMYHO», BBICOKHH YPOBEHb



OOyuaromuiicsi Mokasai MPOYHbIe 3HAHUSI OCHOBHBIX MOJIOKEHHUN MO TeMe KOJUIOKBHYMa
B paMKax pasjena yueOHOH AMCIUIUIMHBI, YMEHHE CaMOCTOATENbHO PEeIaTh MPAKTUYECKHUE 3a-
Jlauu, eNaTh 000CHOBAaHHBIE BHIBOJIBI.
«X0pOLI0», MOBBILICHHbIH YPOBEHb

OOyyaromuiics moka3an IpOYHbIE 3HAHHUSI OCHOBHBIX MOJOXEHHH 10 TeMe KOJUIOKBHYMa
B paMKax pasjena y4eOHOU IUCIUIUIMHBI, YMEHHE CaMOCTOSITEIILHO PEIIaTh KOHKPETHBIE MpakK-
TUYECKHE 33/1a4u, MPEAyCMOTpPEHHbIe padouell mporpaMMoil, OpUEeHTUPOBATHCS B PEKOMEHIO-
BAHHOM CIPABOYHON JUTEPATYpE, YMEET MPABUIBHO apryMEHTHUPOBATh MOJIyYEHHbIE PE3yJIbTa-
THIL.
«YyI0BJIETBOPUTE/IbHO», IOPOrOBbI YPOBEHb

OOyuaromuiics 1Mokasaj 3HaHHE OCHOBHBIX IOJIOKEHUH TEMBbI B Ipe/iesaX COOTBETCTBY-
IOIIET0 pazjena yu4eOHOW TUCIUIUIMHBI, YMEHHE MOJIYYUTh C TOMOIINBIO TpEroaaBareis mpa-
BUJIBHOE PEIICHNE KOHKPETHOM MPAaKTUYECKOW 3aa4i U3 Yucia IPe1yCMOTPEHHBIX B TEME, 3HA-
KOMCTBO C PEKOMEHIOBaHHOU y4eOHOMU JTUTEepaTypOu.

3.4. PepepaTuBHBIE padOTHI

3.4.1. CIIUCOK TEM PE®EPATOB
1. Xumus S — 31eMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
2. Xumuss P — a;eMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumus d — 3J€MEHTOB, OMOJOTHYECKOE 3HAUCHHE.

3.4.2. MeTtoguyeckue MaTepuabl

MPABWJIA O®OPMJIEHUS Y TOPSAIKE 3AIIATEI PEOEPATA
MO JUCUUIJIUHE

«XHMHUS HEOPTaHUYECKAasi 1 AHAJIUTHYECKAS»
OOyuaromumiics BEIOMpaeT TeMy pedepara U3 MpeayioKeHHOTO CIHcKa (ITyHKT MporpaM-
MbI 5.1.) . B TeueHue cemecTpa AOKEH OBITH OJTOTOBIICH OJIMH pedepat. 3amura pedepaTon
MPOXOIUT HA 3aHSITHUH, COTJIACHO KAJICHJAPHO-TEMAaTHYECKOMY TUTaHY.

TpeboBanusi k opopMmiaeHnio pedepara

B BepxHelt yacTu TUTYJIBHOTO JTUCTA yKa3bIBaeTCs Ha3BaHWE y4eOHOTO 3aBeJEHUS. B KO-
TOPOM TIPOBOAMTCS 3a HIMTa pedeparta. B meHTpe NTUCTa pa3MemaloTcs Ha3BaHHE Y4eOHOTO
npeaMeTa u GopMyITUPOBKA TEMBI; UyTh HIDKE - (PaMIIIKS, UMS U OTYECTBO 00YYAIOIIErocs U ero
MPUHAJJIEKHOCTD K Kypcy U (haKkyabTeTy, (paMuius, UM U OTYECTBO NpenojiaBatens. BHu3y no
HEHTPY YKa3bIBAIOTCS Ha3BAaHUE HACEJICHHOIO MyHKTa, B KOTOPOM HamucaH pedepat, U ToJ] ero
HaIltnCaHusl.

3a TUTYNIBHBIM JIUCTOM pedepara cielyeT ero OrjiaBIeHUe, KOTOPOe COCTOUT U3 YEThI-
PEX OCHOBHBIX qacTeu: BBCICHUA, OCHOBHOM qJaCTHu, 3aKJIFOUYCHHUS U CIIMCKa K CIIOJIb30BAaHHOMN JJIsA
Hanucanus pedepata nurepatypsl. [Ipy Hanuuuu npunoxkeHuid nHGOpPMaIIHUSI O HUX JOJKHA CO-
JACPIKATLCA B OIJIaBJICHUH.

Bo BBenenun pedeparta ykasplBaloTCs IIeNIb PaOOTHI (MJIM HECKOJIBKO IIeNieif), a Takxke
3a/1a4d, KOTOpbIe TPeOyeTCsl pelnuTh sl €€ NOoCTIkeHUsl. OObeM BBEIACHUS MOXKET COCTaBIIATH
JIBE-TPHU CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepaTa COAEPKUT MaTeprai, KOTOPHIM 0TOOpaH 00yJaromuMest TSt
paccmoTpenust mpobaembl. OH MOXKeT ObITh pa3feneH Ha naparpadsl. CpenHuit 00beM OCHOBHOU
yacTtu pedepara - 10-15 crpanwuir.

B zaximrouenuu pedepara o0ydarommiics caMoCTOsITeNsHO (GhopMynHupyeT BBIBOABL. O0b-
€M 3aKJIHYeHUs - 1-2 cTpaHuLbL.



B cnmcke ucnonb30BaHHOW JUIsl HamucaHUs pedepara nuTepaTypbl B an(aBUTHOU IO-
CJIEZIOBATENIbHOCTH YKa3bIBAIOTCS BCE MCTOYHHMKH, KOTOPHIMM IOJIb30BajCAd O0y4aromuics mpu
HOJTrOTOBKE paboThl, cornacHo TpedoBanusim ['OCT.

IIpouenypa 3amurhl pedepara
3amura pedepara MPOBOAUTCS COTJIACHO KAJICHIAPHO-TEMAaTHUYECKOMY IUIAHY 3aHSATHIA.
Pedepar npencrapnsercs k 3amute Ha auctax popmaTta A4. Tekct Ha HUX JOJDKEH ObITH
oTIIeYaTaH Ha KOMITbIOTEpEe. B MCKIIIOUNTENTFHOM cily4ae J0IMycKaeTcs 3aiuTa pedepara, npe/-
CTaBJICHHOTO B pyKOnTUCHOM Bapuante. [Iporeaypa 3amuTsl pedepara Ha 3K3aMeHe TpeCTaBIIsI-
eT co0oi:
- BBICTYyIIIEHHE aBTopa pedepata (10 10 MUHYT), B X0€ KOTOPOTO 00yJaromuiics 101-
JKCH MOKa3aTh CBOOOIHOE BJIaJICHHE MAaTEPHAJIOM TI0 3asBJICHHOH TEME;
- OTBETHI HA BOMPOCHI MPEIOIaBATENS M CTYICHTOB TPYIIIHL.
[TonroroBka u 3amura pedepara OlleHUBACTCS B Oasuiax:
1. Ogopmnenue (maxcumanvho 4 6ania)
1 Gamt — pedepar pacrieyataH U3 CETH HHTEPHET, C YKa3aHUEM CBOeH (haMUIIun
2 bayuta — pedepar pacriedataH U3 CETH HHTEPHET, COCTABICHO COJICPYKAHHUE WU
CIIUCOK JTUTEPATYPHI
3 Gajuia — caMOCTOSTENILHO HANIMCAHHBIN pedepar, OTCYTCTBYIOT CCBUIKU Ha
HMCTOYHUKH HCIIOJE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6amna — pedepat opopMIIeH IO BCEM TPeOOBAHUSM.
2. Buicmynaenue ¢ doxknadom (maxkcumanvho 4 banina)
1 Gayut — CTYJIeHT, HE OTPBIBASICh YNTACT JOKJIA]
2 Gayuta — CTYJICHT YUTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, JACT IMOSCHEHUS
3 0ajuia — CTYICHT JIOKJIaIbIBACT CAMOCTOSITEIIBHO, MHOTIA UCTIOJIB3YIO 3aITUCH
4 Gata — CTyIeHT CBOOO/IHO BJIAJICET MAaTEPUAIIOM, HE UCIIOJIL3YET MPU OTBETE 3aITHCH.
3. Omesembl Ha 80NPOCHL nNpenodasameis U 0OHOKYPCHUKOS. (MaKcumaibho 4 baiia)
1 Gaym — CTYJIEHT HMIIET OTBET B pedhepaTe U 3a4UTHIBACT €TO.
2 6amna — CTyHIeHT JAaeT OJTHOCIIOKHBIN OTBET (J1a/HeT)
3 6amta — CtyeHT oTBeyaeT Ha OOJBIIMHCTBO BOTIPOCOB, COTIPOBOXKIAET MOSICHEHUSMH.
4 6ayta — OTBETHI IaHBI HA BCE TTOCTABJICHHBIC BOIIPOCHI. C MOsICHEHUsIMU. CBOOOIHO OpHEH-
TUPYETCS B TEME.

3.5. JlabopaTtopHbie padoThI
3.5.1. B paboueii mporpaMMe IpOX0xkKACHUS JUCIUILUIUHBL MPEyCMOTPEHO BhIonHeHue 10
nmabopaTopHbIX padot . [IpumMepsl 1ab0paTOPHBIX PadbOT MPEACTaBICHBI HUXKE

JladopaTopnasi pa6ora Ne 1. KauecTBeHHbIe peakuu HA KATHOHBI M AHMOHBI OMOTeH-
HbIX 3JIEMEHTOB. S- 3JIeMEeHTbI.

OnpIiT Ne 1. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE CBOMCTBA NMEPOKCHIA BOJOPOAA.

B npobupky nomemator 6-8 kanens pacrBopa nepMmanranara kanusgs KMnO4 u 2-3 xamim 1Byx-
HopMaibHOTO 2H pacTtBopa cepHoit kuciaotsl H2SO4 . 3atem no6asbre 3-4 xarum 10% pactBopa
nepokcuga Bogopoga H202. Kak m3aMeHuTcs 1BeT pacTBopa, 3amucarh B kKypHase. COCTaBUTh
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOE YPABHEHUE TAHHOW pEaKIUu.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHS.

B npoOupky nomeniator 8-10 xamenb ITucTiil. Boabl U 1 kammo ¢eHona-pTaenHa, 3aTeM MHUK-
pominareneM 100aBIsI0OT HECKOJIbKO KpucTauinkoB Na2CO3, pa3MemnBaior.

OTMmeTHTh B KaKOM LIBET OKpacuTcs pacTBop (peHon-dranenna. 3anucaTs ypaBHEHHE THIPOIU3a
KapOOHaTa HaTpPHUs B MOHHOM U MOJIEKYJIIPHOM BHJIE.

OunbiT Ne 3. O6Hapy:kenne katnona K*



I'ekcanutpoxobanstat /I1I/ Hatpus - Naz[Co(NO2)¢] B cimabokucioi u HeWTpaabHOH cpene 00-
pasyer c COJISIMH KaJTust KPUCTaJUTHYECKUT 0Ca/IoK K>Na[Co(NOy)s].

HMoHubIi BUA:
2 K*+ Na' + [Co(NO2)s]> = K2Na[Co(NO2)¢] |

B npoGupky BHOCAT 2 Karuid KOHIICHTpUPOBAHHOTO pacTBopa xjopuaa kams KC1 u 2 kamm
CBEXENPUTOTOBIIEHHOTO KOHLeHTpupoBaHHOro pactBopa Na3[Co(NO:z)s]. Brimagaer ocanox
NaK>[Co(NO2)s]. Eciiu ocamok He oOpa3yeTcs, TO TOTUPAOT CTEHKH MPOOUPKU CTCKIISTHHOM Ta-
JIOUKOM. 3anucaTh LIBET 00pa3oBaBIierocs ocajka.
Hanucatp ypaBHeHHE peakiuu B MOJIEKYJIApHOU (opme.

OnpiT Ne 4. O0napy:xenne karuonaMg*?

A) Enkvie meno4n BBIICISIOT U3 PacTBOPA COJICH MarHus OeybIii aM(pOPHBINA 0CaI0K THAPOKCHIA
Mg (OH): . Monnsni Bux: Mg** + 20H- = Mg (OH)2|

B npoOupky BHOCAT 4 Karum pactBopa xiopuaa maraus MgClz m 2-3 xammu pacTBopa THIPOK-
cuna Hatpusas NaOH, npoucxoaut BbinageHue ocajaka. OTMETUTH LIBET OCAJKa. 3aMucaTh ypaB-
HEHUE PEaKIy B MOJICKYJISIPHOH (opme.

B) T'unpodocdar narpus NaoHPO4  sBiisseTcst XapakTepHBIM peaKTHBOM HAa MOHBI MarHMsl.
B pactBopax cozxeprkaliux XJ10puJ aMMOHMSI, B IPUCYTCTBUU aMMUaKa (aMMHaqHO-OydepHas
cMech) 00pa3zyeTcs KpUCTAJUIMYECKMHM OcaJoK MarHuii-aMmmoHui-gocdar. VoHHBIM BuJ:
Mg?" + NHa* + POs>— Mg NH4PO4|

K 5-6 kamnsm pactBopa xsopuaa Marauss MgClz npuGaBisioT 2 KamiM XJIOpUJa aMMOHUS
NH4Cl, 3aremM 2 kamuM pacTBOopa aMMHUaka M IO KaluliM pacTBOp HaTpus ruzapogocdara
Na:HPO4. Bemanaer kpucraminyeckuil ocagok. OTMETUTh LBET OcajKa. 3amnucarh ypaBHE-
HUE PEeaKIMU B MOJIEKYJISIpHOM (opme.

OnpiT Ne 5. Peakuus o0Hapy:kenusi karuona Ca*?

Okxcanat ammonus — (NH4)C204 — 00pazyer ¢ consiMu KalbLius MEJIKO-
kpuctasnueckuit ocanok CaC2O4, MoHHBIN BUA:

Ca?* +C204> =CaC204]

K 5-6 xamsim pactBopa CaClz npuiuth 5-6 kamnens pactBopa (NH4)C204 peaktuBa. O6pazyer-
csi ocamok. OTMETUTH IBET OCajiKa. 3amucaTh ypaBHEHHUE PEaKIMN B MOJIEKYIISIpHOU (opMme.

JlabopaTopnasi pabora Ne 2. KosimuecTBeHHbIN aHaau3. Turpumerpusi.
OnpenesieHne KApOOHATHOM /BpeMeHHO#i/ ’KeCTKOCTH BO/bI

XKecTtrocTh BOJIbI 00yCIOBIIEHA MTPUCYTCTBUEM B HEW COJIel MarHUs U KalblUs. KECTKOCTh
BOJIbI BBIPAXKAETCA KOJUYECTBOM MWJIJTUIKBUBAJICHTOB MOHOB KaJbIMsl U MAarHUs, COJIEP KaIInX-
cs B I nutpe Boabl. OIMH MUJUTMAKBUBAICHT KeCTKOCTH oTBedaeT 20,04 MI/i1 MOHOB Kallblus
win 12,16 mr/n noHoB Marausi. Msirkast BoJia COAEPKUT < 4 MOIKB/JI. HOHOB KaJbIIMs U MarHus,
cpenHexecTkast - 4-8 MIKB/JI, xKecTKast 8-12 mdkB/n. CymMMapHOE coepaHUe Pa3IMYHBIX
coJiell Kanpllus U MarHusi 0O0yClaB/IUBaeT OOILYIO *KeCTKOCTb BOJbl. OOIIas KeCTKOCTh BOIbBI
nozipasziensercs Ha KapOoHaTHyi0 W HekapOoHaTHylo. HexapOoHaTHasi (IIOCTOSIHHAs) »ecCT-
KOCTb BOJBI CO3JIa€TCsI MPUCYTCTBUEM B HEM XJIOPUIOB U CyNb(aTOB MarHUs U KalbllMs, a Kap-
OoHaTHas1 (BpeMEHHasA) - COJIEp)KaHUEM B BOJI€ THIPOKapOOHATOB 3TUX MeTauioB. Benencraue
TUAPONIN3a TUAPOKAPOOHATOB BOJAa UMEET MIECTOYHYIO PEAKIUI0, TOITOMY MOXKET OBITh OTTUTPO-
BaHa KHUCJIOTOM B MPHUCYTCTBUM OJHOTO M3 KHUCIOTHO-OCHOBHBIX WHIMKATOPOB (METOJ AallHIH-
METPHH).

Xon palboThl:

1) HanummuTe ypaBHEHHsI peakiiuy THAPOIN3a THAPOKapOOHATOB U UX
B3aNMOJEHCTBHSA C KUCIIOTOM.



1) Cobepure ycTaHOBKY ISl THTPOBAHUS BOJIbI XJIOPOBOAOPOAHOM KHCIOTOM.

2) Tlunetkoit Ha 100 M1 MOMECTUTE UCCIEAYEMYIO BOAY B KOHUUYECKYIO KOOy, 100aBb-
T€ K HccleayeMol Boje 2-3 Kallm METHJIOBOTO opaHkeBoro. Ilpu nHanuuumu O6ukapOoHa-
TOB XHUJKOCTh OKPACUTCS B JKEJITHIN 1IBET.

3) OrrutpyiiTe NPUTOTOBIEHHYI NPOOY pacTBOPOM COJIIHOM KHCIOTHI 0 IMEpexona
KENTOM OKpacKH MHIUWKATOpa B OpaHKeBYI0. TUTpoBaHHE BHIMOIHUTE HE MEHEE TpeX pa3 A0
[I0JIyY€HUs 3HAYCHU, OTiInYaromuxcs He oosee, ueM Ha 0.1 mi1.

4)  Paccuwmraiite cpeHee 00beMa XJIOPOBOJOPOIHON KUCIIOTHI, 3aTPAYCHHOTO HA THUTPO-
_rn+n+n

3
5) PaccuuraiiTe KapOOHATHYIO KECTKOCTH BOABI (MMOJIb/I):
P C, (HCl)-V(HCI)-1000

K
VHZO

6) Ilomb3ysick TaOiuiel KiIacCH(PUKAIUU BOABI MO JKECTKOCTH, CIIEIAaiTe BBIBOJ, K Ka-
KOH TpyIIlie OTHOCUTCS UccienyemMasl BoJa.
7) 3anuuuTe MOJIyYeHHbIE PE3YJIbTAThI B TAOIUIY:
Tao6auua 4.1. Pe3ynpratel THUTpOBaHUSA NPOOBI BOJIBI pacTBopoMm HC!

BaHUE: Ve

3.5.2. MeToanuyeckne MaTepuaJIbl
B xoze BhIMIOIHEHUS Ta0OPATOPHBIX padOT CICAyeT YETKO CIeI0BATh METOIUKE BBITOJIHE-
HUSL U CTPOTO COOMI0IaTh TEXHUKY Oe3omacHocTU. [lo uToram BeIMOTHEHHOH paboThl oopmiis-
€TCSl OTYET.
Od¢opmiieHue J1a0OPATOPHOI ¥ MPAKTHYECKOI PadoOThI

[IpaBunbpHO 0opmiteHHas TabopaTopHast paboTa JOIDKHBI COAEPIKATh B ceOe pa3elibl:
e Ha3Banue paboThl

O6opynoBanue.

L{enas paboTHI.

X0/l BBIIIOJTHEHUS PAOOTHI.

Pe3ynbTaThl HaOMIOICHUH U BBIYUCICHUN B BHJIE TaOJIULL.

VYpaBHEHUS] XUMUYECKUX PeAKIUil (TP HEOOXOAUMOCTH).

BbIBoJ (015K€H COOTBETCTBOBATH LIE€TH PadOThI).

Kpurtepun onenuBanus 1a00paTopHOii M NPaAKTHYECKOH padoThI
e OuneHKa «OTIIMYHO)» CTaBUTCS, €CIIH:

a) paboTa BHIMOJIHEHA MTOJTHO, MPAaBHIIBHO, 0€3 CYIIECTBEHHBIX OIIUOOK, ClIeNaHbl BEIBOJIBI;

0) SKCIEpPUMEHT OCYILECTBIIEH 10 TUIaHY C YY€TOM TEXHUKU OE€30IaCHOCTH U MpaBuIl paboThI C Be-
IIECTBaMH U NPUOOpaMH;

B) UMEIOTCS OpPraHU3alMOHHBIE HABBIKU (IIOJAEP’KUBAETCS YUCTOTAa pabovero Mecra 1 Mopsaok Ha
CTOJIe, SKOHOMHO HUCIOJIb3YIOTCS] PEaKTUBBI).

e  OueHka «XOpOIIO» CTaBUTCS, ECIIH :

a) paboTa BBITIOJIHEHA [TPABUIIbHO, O€3 CYIIECTBEHHBIX OIIMOOK, CAETaHbl BHIBOJIBI;

0) JIOMYCTHMBI: HENOJHOTa MPOBEICHUS WM OPOPMIIEHHs SKCIIEPUMEHTa, OJHA-IBE HECyIlle-
CTBEHHbIE OIIMOKM B MPOBENCHUN WU O0GOPMIIEHHH HKCIIEPUMEHTA, B MpaBHiIaX padOThI C Be-
IIECTBaMH U IPUOOPaMH.

e OneHka «yIOBJETBOPHUTEJIBbHO» CTaBUTCS, €CIM JAOINYIIEHBl OJHA-IBE CYILIECTBEHHBIE
OMIMOKHU (B X0JI€ DKCTIEPUMEHTA, B OOBSICHEHHH, B 0OPMIICHUHU pabOThI, MO TEXHUKE 0e3-
OIMACHOCTH, B paboTe ¢ BelleCcTBaMH M MPHUOOpaMu), KOTOPHIE MCIIPABISIOTCS C ITOMOLIbIO
YUHUTES.



e OueHKa «HEYI0JeTBOPUTEIbHO» CTaBHUTCS, €CIM JONMYIICHBl CYIIECTBEHHBIC OMUOKHU (B
XO0JIe IKCIIEPUMEHTA, B O0OBSICHEHHH, B O(OPMIICHUU pabOThI, MO TEXHHKE 0€30MacCHOCTH,
B paboTe C BEHIECTBAMH WM NMpUOOpaMu), KOTOPHIC HE HCIPABISIOTCS NaXKE MO yKa3aHHUIO
YUUTES.

Bo Bcex ciyyasix OleHKa CHFDKACTCS, €CIIM O0YJarOIIUICs He COOJI0IaN MpaBuiia TEXHUKH 0e3-
OTIaCHOCTH.

3.6.01eHOYHBIE CPEICTBA K IK3aMEHY.
3.6.1.1. Bonpocbl, BBIHOCMMbI€ HA IK3aMeH

—

COBpeMeHHaﬂ TEOpH CTPOCHUS aTOMaA.

2. OcCHOBHBIE TIOJIO)KEHUS TPOTEKAHUS XUMUYECKUX PEAKIUN C TOUYKH 3PEHUS TePMOIHA-
MMKH.

3. KadecTBeHHEBIN aHAIN3.

4. IlnanerapHas ¥ KBAaHTOBO-MEXaHUYECKas MOJIEIb CTPOSHHUS aToMa.

5. IloHsATHE PHTAJILIINH.

6. Kakue BemiecTBa MOTYT SBIISATHCS OKMCIUTEISIMU: TIEPMaHTaHAT KaJusl, COJITHASI KUCTIO-

Ta, IEPEKUCh BOAOPOJA, CEPHASI KUCIIOTA.

7. BomopoaHsblil moKa3aTesb.

8. JlpoOHbIN U CUCTEMATUYECKUN aHATIU3.

9. Ilocrynatsl bopa.

10. 3akoH I'ecca.

! Bnustaue pasznuuHex GakTOpoOB Ha THAPOIIHS.

12. Konu4ecTBEeHHBIN aHAIIN3.

13. IucniepcHbI€ CUCTEMBI.

14. KBaHTOBBIE UMCIA.

15. OcHOBHBIE MOHATHS TEPMOJIUHAMUKH.

16. Hanmcats 1 ypaBHSATH METOJOM JICKTPOHHOTO OallaHCa PEaKIIHIO: B3aUMOJICHCTBUE BO-
JI0poJia C a30TOM.

17. NonHOE paBHOBECHE BOIBI.

18. OO0ure NpUHIUIBI U BUABI KOIMYECTBEHHOTO aHAIIM3A.

19. Bonopoanslii moka3aTesib pacTBOpa paBeH 3, ONPEASIUTh KOHIIEHTPAIUIO HOHOB TH/I-
POKCHJIa B PacTBOPE.

20. ®u3nveckuii CMbICI KBAHTOBBIX YHCET U UX [IU(PPOBBIX 3HAYECHUH.

21. IloHsATHE SHTPONHUH.

22. K xakoMy THIly peaKkllMii OTHOCUTCS peakLys B3aUMOIECHCTBHS MEIU C CEPHOM KHCIIO-
TOM: HaNKcaTh €€ U ApryMEHTUPOBATh OTBET.

23. Buasl ruzpoinusa.

24. I'paBUMETPUYECKUI METOJ aHAIN3a.

25. Hanucath ¥ ypaBHATh METOJIOM 3JIEKTPOHHOTO OajlaHCca PeakLUIo: B3aUMO/IEHCTBHE BO-
J1I0poJia C a30TOM.

26. Onucanue 3MeKTPOHHOM CTPYKTYpbl HAOOPOM KBAaHTOBBIX YHMCEIL.

27. Oueprus I'n66ca.

28. Paccuutate M, OKHCIUTENS M BOCCTAHOBUTEIS JIJISl PEAKLMU: IUHK + a30THas KUCJIOTA.

29. Hanncatp ypaBHEHUs THJIPOJIM3a IO NEPBOM CTYNEHU: XJIOpU/Ja Kalus, alleTaTa HaTpHUs.
VYka3aTh XapakTep cpelbl.

30. Haiitu maccy menoun (KOH), HEOOXOIUMYIO JIJIsl TTOJTHOW HedTpanm3aiuu 10T cepHoit
KHCJIOTHI.

31. TutpumeTpryeckuii aHaIN3.

32. Ilonumepsl U OJIUTOMEPBI.

33. KoMIIJIEMEHTapHOCTb.

34. K xakoMy TuIly peakluii OTHOCUTCS peaKLus B3aUMOAEHCTBUS MEIH C CEPHON KHUCIIO-
TOI: HaNKcaTh €€ U apryMEHTHUPOBATh OTBET.



35. Ilpunnun Ilaynu u 3anper [Taynu.

36. [ToHsITHE CKOPOCTU XUMHYECKON PEAKIUU.

37. Oxucnenue u BoccraHoBieHue. [IpuBectu npuMepsl.

38. Hamucate peakuuu ruaponu3sa mo neppoit crynenu: KCN, - cynbdara nuHka.

39. IlpaBuna KBaHTOBOM MEXaHUKH.

40. ®akTOopsl, BIUSAIONIME Ha CKOPOCTh XUMUYECKOW PEAKIUU.

41. I'maponus conei.

42. YKaxuTe, KaKHe BEIIeCTBA MOTYT SIBIISITHCS BOCCTAHOBUTEIISIMU: XJIOP MOJIEKYJISIPHBIH,
AQHUOH XJIOPA, IEPEKUCH BOJOPOJIA, CEpHAs KUCIIOTA.

43. 3aK0H PKBUBAJICHTOB ISl pEarupPyIOIINX BEIIECTB.

44. Xumudeckoe u (pa3oBOE PaBHOBECHE. .

45. IIpyHUMN MUHUMYMa SHEPTUM U TPABUIIO XYH/IA.

46. 3aKOH JEMCTBYIOLIMX MACC JJIsl TOMOTE€HHBIX PEaKIIH.

47. lopsinok ypaBuuanus OBP.

48. MeToj HeWTpanu3alui.

49. [loHsATHE O BBICOKOMOJIEKYJISPHBIX COCIUHEHUSIX.

50. IIpaBuio KieukoBCKOro v mojiydeHrue SHepreTuyeckoro psaaa KieukoBckoro.

51. 3akoH eHCTBYIOIIMX MacC JUIsl TE€TEPOreHHBIX PEaKIUi.

52. YcnoBust 00pa3oBaHus U paCTBOPEHUS OCATKOB.

53. Ykaxxure OKUCIIUTENb U BOCCTAHOBUTEINb B PEaKLMU: B3aUMOJACHCTBHE XKelle3a ¢ CEPHOI
KHUCJIOTOH.

54. Hanummmte TUIPOIIN3, YKAKUTE XapaKTep CPeAbl: XJIOPUI HATPHUS, XJIOPU AMMOHHS.

55. Touka 5KBUBAJIEHTHOCTH.

56. OCHOBHBIE MOHATHS KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAJIM3a.

3.6.1.2. [Ipumepsl 32124, BBIHOCUMbIX HA IK3aMeH:
1. Kakoe konmuuecTBo ocagka obpasyetcs npu B3aumozeiictsuu 100 r Hurpata cepedpa ¢ 50
T COJISIHOM KHUCIIOTHI?
2.KonnenTpamus noHOB Bojopojia B pactBope 10-3 moub/i. Paccunraiite ruapOKCHIIbHBIN
[I0Ka3aTelb.
3.CKoNbKO JUTPOB BOJBI HEOOX0AUMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJopuaa HaTpus,
yT0OBI ONTy4nTh 0,1 H pacTBOp.
4.Haiitu maccy menouu (KOH), HEOOXOAUMYIO 7Sl MONHON HeWTpanuzauuu 10 r cepHOU
KHUCIIOTBI.
5.BbIuuCINTh NPOLEHTHYIO KOHLIEHTpaluio 1 H pacTBopa Xjopujaa HaTpus (MIOTHOCTH 1,2
r/MI).
6.CKOJIBKO JIMTPOB BO/BI HE0OXoauMo 106aBuTh K 1,5 1 0,5 H pacTBOpa XJIopuaa HaTpus,
yT00OBI IONTy4nTh 0,1 H pacTBOp.
7.Paccuntare M» OKMCIUTEINS U BOCCTAHOBUTEIA I PEAKLUU: [IUHK + a30THAsl KMCIIOTA.
8.BonopoHblii oka3aTeslb pacTBOpa paBeH 3, ONPEeNIUTh KOHIIEHTPAI[UIO0 HOHOB TUAPOK-
CHJIa B PacTBODE.
9.0npenenuts 00beM 0,5 H cepHOM KUCIOTHI, HEOOXOAUMBIN Il HeWTpanu3auuu 150 M
0,1 1 pactBopa KOH?
10.Haiitu mMaccy mienouu (KoH), HEOOXOAUMYIO JUIsl MOMHOM HelTpanuzanuu 10 r cepHoit
KHCIIOTBI.
11.Hamncats ypaBHEHMS peaklMii THAPOJIA3A COJIEU 1O | CTyIeHH B MOJIEKYJISIPHOM U HOH-
HOM BHjI€: - cylib(aTa amromMunus, - K28S.
12. TemnepatypHblii KO3QPUIMEHT peakiuu paBeH 2. Ha ckonbko rpagycoB HEOOXOAUMO
MOBBICUTBH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B § pas.
13.0mnpenennuts 4uciio MOJIEN U YMCI0 MOJIb 3KBUBAJIEHTOB: 10 r cepHoit kuciotel, 1 50 T
cyabdara xpoma(Ill).
14. Beruucnuts, ckonbko riuuepuna C3Hs(OH)s nyxHo pactBoputh B 200 T BOJIBI, YTOOBI
pactBop 3amep3ain npu — 5°C. Kpuockonudeckas moctostHHas BojsI 1,86 rpaj.



15. I3 cKOJIbKUX aTOMOB COCTOUT MOJIEKYJIa HOJa B CHUPTOBOM PacTBOPE, €CIU pacTBOP
6,35 r #iona B 100 r sTanona kunur npu 78,59°C?

16. Cxonbko rpammoB rioko3bl C¢H1206 66110 pacTBopero B 0,511 BOIBI, eciiu TeMIepaTypa
KMIIEHHUS TTOTy4eHHOTo pacTBopa coctasuia 102°C?

17. Yemy paBHa Temnepatypa 3amep3anusi pactBopa AlCl3 ¢ MOJISpHOM KOHIICHTpALUEH JK-
BuBaJIeHTa 0,3 MOJIB/JI, €CIIM €ro CTENeHb Juccoruanuy pasHa 60%?

18. B kakom Koim4ecTBe BOJIbI Ha0 pacTBOpUTH 6,84 T rimtoko3sl CsHi1206, 4TOOBI 1aBIte-
HUe napa BoJibl, paBHoe mpu 65°C 250 rlla, camsunock no 248 rlla?

19.HaiiiuTe OTHOCUTEIBHYIO MOJISIPHYIO MacCy HEAJIeKTpoJiuTa, eciiu ero 10%-HbIil pacTBop
kurut ipu 100,6°C.

20. CxonbKO BOABI HaJJ0 TPUOABHUTH K 2 J1 pacTBOpa caxapa, 4ToObl HOHU3UTh €T0 OCMOTH-
YecKoe J1aBjieHue B 3 paza?

21. PaccuuTaiiTe MacCcoBYIO JIOJIIO XJIOPHUAA HATPUs B (DU3HOIOTMYECKOM PACTBOPE, OCMOTH-
yecKkoe JaBieHne KoToporo npu 25°C cocrasmser 762,7 kIla (a=1, p=1r/cm?).

22. Hanuuute ypaBHEHUs PEAKIMA B MOJICKYJISIPHOM, MOHHOM M COKpPAIIEHHOW HOHHOU
dbopMax Mexay CEpHOI KUCIOTOM U TUIPOKCUIOM KaJlUs.

23. HanuiuTe BCce BO3MOXHBIE YPAaBHEHUS PEAKIIMI B MOJIEKYIISIPHON, HOHHOM U COKpa-
IIEHHON MOHHOM (popMax MeXly CIeAYIOLIUM KUCIOTaMU U OCHOBAHUSIMU:
NaOH,Mg(OH)z, HzSO3, H3POq4

24. CocTaBbTe 10 TPU MOJIEKYJIIPHBIX YPaBHEHUH peakuii, KOTOPbIE BBIPAKAIOTCSI HOHHO —
MOJICKYJISIPHBIMU YPaBHEHUSIMU :

a) Mg** + CO3* = MgCOs

0) H"+ OH =H,0

25. Bouncnuts Konuentpanuto noros OH ™ u NHs™ B 0,5 M pactsope NH4OH, eciu KoH-
cranTa auccormanmu K = 1,8x107.

26. CxonbK0o rpaMMoB HOHOB Ba?" comepsxutcs B 200 M1 HACBILIEHHOTO PacTBOpa KapOoHa-
Ta 6apus, eciu [1Ppacos = 8x107.

27. CoctaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE YPABHEHUS peakUil B3aUMO/IEH-
CTBUS B PACTBOPAX MEXKY:

a) XJIOPUJIOM KoOaJibTa U CyIb(PHIOM KaJHs;

0)rUAPOCUITUKATOM KAIUS U THIPOKCHIOM KaJIHS.

Uemy paBHA KOHIIEHTpPAIIUS KaKJOTO HOHA B HACKHIIIEHHOM pacTBope cyibduaa cepedpa?
28. Kakoe u3 BemiecTs: TuApoKapOOHAT Kanus, CyiabdaT KaAMHUs, THAPOKCHU Oapus OyaeT
B3aMMOJIEHCTBOBATH C CEPHOM KHCIOTON? BhIpasure 3TH peakiiuu MOJEKYJIIPHbIMUA U MOH-
HO-MOJIEKYJISIPHBIMH YPaBHEHUSIMHU.

29.CocTtaBbTe MOJIEKYJISIPHBIE YPaBHEHUS PEAKIINI, KOTOPBIE BHIPAKAIOTCS CIACAYIOIIMMHI
MOHHO-MOJIEKYJISIPHBIMU YPaBHEHUSIMU

a) 3Ca%" +2P04> = Ca3(PO4)2|;

0) NHs" + OH = NH4OH.

YemMy paBHA pacTBOPUMOCTH CYIb(hUIa KaAMUS B MOJIB/II U T/MOJb?

30. CocTaBbTE MOJEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUi B3aUMO/IEH-
CTBHUSI B paCTBOpaxX MEX]Y:

a) cynb(dar xkene3a U HUTPaT CTPOHITHUS;

0) HUTPUT HATPUA U COJISTHAS KUCIIOTA.



31.YT0 Ha3bIBaeTCSI MOHHBIM ITpoU3BeAeHUEM Bobl? Uemy oHO paBHO? JlaiiTe BBIBOJ BhIpa-
JKEHUS UOHHOTO MTpou3BeaeHus BoJbl. Kak Biuser TeMiepaTypa Ha MOHHOE MPOU3BEICHHE
BOJBI?

32. CKOJIBKO rpaMMOB THJIPOKCUJIA HATPUSI HAXOAUTCS B COCTOSIHUM MOJTHOM TUCCOIUAIIUU B
100 Mt pactBOpa, pH koToporo pasen 137

33. PaccuutaTh MOJISIpHYIO KOHIICHTPAIMIO HOHOB BOJIOPOJA U THIPOKCH 1A B PACTBOPE TH-
pokcuaa Hatpusi ¢ pH = 12,5.

34. HaiiguTe BOJOPOAHBIN MMOKa3aTelb KOHIIEHTPUPOBAHHOTO PACTBOPA CHIILHOTO 3JIEKTPO-
auta — 0,205 M HCl.

35. K 150 r 20% pacTtBOpa caxapo3sl Jo0aBuIH 45 T IIIIOKO3bI. PaccuuTaiite MaccoBbie 10-
JIM YIJIEBOJOB B HOBOM PacTBOPE.

36. lnsa nevitpanuzanuuu 20 mi 0,1 H pacTBopa KMCIOTHI TOTPeOOBAIOCH 6 MJT pacTBopa €/1-
Koro HaTpa. OnpeenuTs HOpMaIbHYIO0 KOHIIEHTPAIMIO PAacTBOPa €KOT0 HaTpa.

37. HopmanbsHas koHreHTpanus pactBopa KNOs pasHa 0,2 moib/i1. HaliT ipolieHTHY10
KoHIleHTpanuo pactBopa KNOs3 u mossipayto koHrieHTpanuto pactsopa KNOs ITnoTHOCT
pacTBOpa NMPUHATH paHou 1 r/mi1.

38. Beruuciure MOISIPHYIO U MOJISIPHYRO KOHLEHTpaluio s3kBuBaieHTa 20 % pactBopa xJjo-
puaa Kanblus WIOTHOCTHIO 1,178 r/mit.

39. Uemy paBnra HopManbHOCTH 30% pactBopa NaOH mnoraocTsio 1,328 1/™Mn? K 1 11 3TOTO
pacTBopa npudaBuiIM S J1 BOJbI. BeIuncinTe MaccoByO A0II0 MOJIYYEHHOTO pacTBOpa.

40.K 3 11 10 % pactBopa HNO3 tuiotHOCTRIO 1,054 /M1 ipubaBuim 5 11 2 % pactBopa TOi
K€ KUCIOTHI IIOTHOCTHIO 1,009 r/mit. BeraucanTe MaccoByIO JI0JIIO B MPOLIEHTAX U MOJISAP-
HYI0 KOHIIEHTPAIIUIO MOJIYyYEeHHOTO pacTBopa, 00beM KOTOPOTo paBeH & .

41. Onpenenuts MOJSPHOCTb, HOPMAIbHOCTb, MOJISUIBHOCTD U TUTP 4 % pacTBo-

paFeSO4 06beM koToporo paset 1,5 1, maotaocts 1037 kr/m?

42. CKOJIbKO TPaMMOB pacTBOpa ¢ MacCOBOM JIOJIeH cepHOM KHCIOTH 96% HE0O0X0arMMO
BIUTH B | J1 BOJIBI, YTOOBI MOJTYYUTh PACTBOP C MaCCOBOM

43. Ckoabko mia 0,5 M u 0,1 M pacTBOpOB a30THOM KUCIIOTBI CJIETYET B3SITh JIJIsl IPUTOTOB-
nenus 1000 vt 0,2 M pacTtBopa.

44. CocTaBUTH dIEKTPOHHBIE (HOPMYIIBI U MPEACTaBUTh rpaUuecKu pa3MelIeHne AIeKTPo-
HOB IO KBAHTOBBIM SYEHKAM JIJISl YKA3aHHBIX 3JIEMEHTOB. [Ipoananu3upyiite BO3MOKHOCTH
pa3beIMHEHNUs CIIAPEHHBIX 3JICKTPOHOB IPU BO30YKJIEHUN aTOMOB C 00pa30BaHUEM-
BaJICHTHBIX JJIEKTPOHOB B COOTBETCTBUHU C TEOPUEN CIIMH-BAJIEHTHOCTH. Y TIIEPOJ, XJIOP.
45.CocTaBbTe JIEKTPOHHBIE (OPMYJIIBI U MPEACTaBbTE TPAPUUECKU pa3MEIEHUE IIEKTPO-
HOB 10 KBAHTOBBIM sY€iiKaM JJIs1 yKa3aHHBIX AyieMeHTOB. [Ipoananu3upyiite BO3SMOXKHOCTH
pa3beAMHEHUSI CITAPEHHBIX ATEKTPOHOB MPHU BO30YK/IEHUU aTOMOB C 00pa30BaHUEM BaJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBUU C TEOPUEH CIIMH-BAJIEHTHOCTH.

46. Kakoe KBaHTOBOE YHUCIIO OMpEAEIseT KOJIUYECTBO OpOUTANIeH B JaHHOM ITOlypOBHE aTO-
Mma? YeMy paBHO uucio opOuTaneit Ha s-, p-, d— u f— nogypoBHsx?

47 Hanummurte 3HaYeHUS BCEX YEThIPEeX KBAHTOBBIX YMCEIN JUIS TPEX JHOOBIX AIEKTPOHOB Ha
4p-nogypoBHE. 3HAUEHUSIMU KaKOTO KBAHTOBOI'O YUCJIA PA3IMYAIOTCA TP AJIEKTPOHA yKa-
3aHHOTO NonypoBHA? [loueMy MakCUMalIbHOE YUCIIO 3JIEKTPOHOB Ha P-IIOlypOBHE paBHO 67
48. [IpencraBpTe ANEKTPOHHBIE CTPYKTYpHI Zn2+; S6+

49. Kak n3MeHS0TCs CBOMCTBA THIPOKCHUIOB JJIEMEHTOB B IIEpUOAAX U IPYIIIAX C yBeJIUYe-
HHUEM nopsiaAkoBoro Homepa? [Touemy?



50. KakoBa coBpemenHas popmynupoBka [lepuoauueckoro 3akona? B uem npuunHa nepu-
OJIMYECKOM 3aBHCHMOCTH CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX UMM COCMHEHUH OT 3apsaa
s/ipa aTOMOB?
51. Ilpoananu3upyite N3MEHEHUS BEIMUUHBI 3apsI0B sJIE€p, painyCcoB. ATOMOB, JJIEKTPO-
OTpHLIATEJILHOCTEH U cTeneHel okucienus 4 nepuoaa. KakoBbsl 3aKOHOMEPHOCTHU 3TUX U3-
MEHEHUH MU IBUKEHUN — I10 TPYIIIe CBEPXY BHU3 WIHN M0 Nepuoy cieBa Harnpaso? Kak
U3MEHSETCs B 3TOM HaIlPaBJICHUU METANIMYHOCTD HJIEMEHTOB M XapaKTep UX OKCHJIOB U
TUJIPOKCHUJIOB?
52. CoctaBbTe (OpMYIIBI OKCUIOB ¥ THAPOKCUIOB Mapranua. Kak n3MeHseTcsi KHCIOTHO-
OCHOBHOM M OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIN XapakTep 3TUX coeuHeHuil? [loqunusaoT-
Cs1 JTU 3TU COEIMHEHHSI 0011l 3aKOHOMEPHOCTH U3MEHEHHUSI CBOUCTB OKCUAOB M THAPOKCH-
J0B?
53. U3 okcunoB As2O3, P2Os, GeO2, SO3, Al,O3, V2Os BeiOepuTe 1Ba OKCHIa ¢ Hanboiee
BBIP)KEHHBIMU KUCJIOTHBIMU CBOMCTBAMHU. Y Ka)KUTE BaJICHTHBIE AJIEKTPOHBI BEIOPAHHBIX
3JIEMEHTOB.
54. 13 okcunoB BaO, K>0O, TiO», CaO, Al,O3, MgO, ZnO BeIOepHTe 1Ba OKCHIA ¢ HAUOO-
Jiee BbIpa)KEHHBIMU OCHOBHBIMM CBOMCTBAMH. Y Ka)XUTE BaJICHTHbIC 3JIEKTPOHBI BEIOPAHHBIX
AJIEMEHTOB.
55. IlpuBeauTe COBpeMEHHYIO (POPMYITUPOBKY MEPUOANIECKOTO 3akoHA. OOBsICHUTE, TTO-
YyeMy B IEPUOAMYECKON CUCTEME AJIEMEHTOB aproH, IOMEILIEHbI COOTBETCTBEHHO MEPE]T
KaJIEM, XOTs UMEIOT OOJIbIIYI0 aTOMHYIO Maccy. Kak Ha3bIBatOTCs Mapbl TaKUX JIEMEH-
TOB?

56. lns ruapocynbdara HaTpUs NOCTpoiiTe rpaduuecKyro GopMyily U yKa)KUTe BUIbI XU-
MHYECKOM CBSA3M B MOJIEKYJIe: HOHHAs, KOBAJICHTHAs, MTOJIIpHAs, KOBAJICHTHAs! HETIOJIsIpHasl,
KOOp/IMHAIIMOHHAs, METaJUINYecKas, BOJOPOIHASL.

57. loctpoiiTe rpadpuveckyro GopMyITy HUTPUTA AMMOHHS U YKQXKUTE BUIABI XUMHUECKOM
CBs3M B 3T0M MonekyJie. [lokaxute, kakue (Kakasi) CBSI3U «pBYTCS» IIPU TUCCOLIMALIUU.
OO0BsicHUTE, UTO TAKOE 8000p0o0Has c6:3b? [IpuBenuTe TPUMEPHI €€ BIUSHUS Ha CBOMCTBA
BEIIECTBA.

58. Ykaxkurte BUIBI XUMHUYECKO CBsi3U B cienyromux mojiekynax: CHsBr, CaO, Jo NH4Cl.
KaxoBbI OCHOBHBIE CBOICTBA JaHHBIX BUAOB CBA3M? 59. Kakas cBsA3b Ha3bIBaeTCs S- U Ka-
Kasi — p-cBs3bt0? Kakas u3 Hux MeHee npouHasi? M300pazure cTpyKTypHbIe (GOPMYIIbI
sta"a CoHs, aTunena CoHq m anietunena CoHa. OTmeTsTe S- M p-CBSA3HM Ha CTPYKTYPHBIX
CXEMax YIJIeBOJOPOIOB.

60. Kakue cuiibl MEXKMOJIEKYJISIPHOTO B3aUMOEMCTBUSI Ha3bIBAIOTCS JUIOJb-AUIIOIbHBIMU
(OpHEeHTaLMOHHBIMU ), UHAYKIITUOHHBIMH U AUCTIEPCUOHHBIMU? OOBSCHUTE IPUPOAY ITHX
cu. KakoBa npupoaa rnpeo6iajaroniux cuil MeXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS B KaXK-
oM u3 caeayromux Bemects: H2O, HBr, Ar, N2, NH3?

3.6..2. MeToan4yecKkne MaTepHaJIbl

VYcioBus U MOPSIOK NPOBEAEHUs HK3aMmeHa JaHbl B [Ipunokennn Ne 2 K TMOJOKEHUIO
[NIB/I-07 «O mpoBeaeHUM TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHON aTTeCTaluu
00yJarOIUXCs».
Ha moarotoBky oTBeTa oOywaromemycsi MpeloCcTaBisieTcs He 0ojiee OJIHOTO aKaJeMHYeCKOTo
yaca. Ha ycTHBIN 0TBEeT 00yYaromierocs mo BOMpocaM 3K3aMEHAIMOHHOTO OujIeTa OTBOJUTCS HE
6onee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI HA JOTMOJHUTEIBHBIE BOIPOCHI IK3aMEHATOpa.



OOyuaromnuiicsi, UCIIBITHIBAIOIINN 3aTPYJHEHHUS IIPH MOATOTOBKE K OTBETY MO BHIOPAHHO-
My OuJeTy, UMeeT MpaBo MOJYYUTh BTOPOM OMIIET C COOTBETCTBYIOUIMM MPOAJICHUEM BpPEMEHU
Ha MOJTrOTOBKY.
OtMerka "OTJIMYHO" CTaBUTCA CTYJEHTY JaBIIEMYy MOJAPOOHBIN OTBET Ha 00a TEOPETUUECKHUX
BOIIPOCA, a TAK)KE MPABUJIBHO PEIIMBIIEMY H MOJPOOHO OOBSICHUBILIEMY 33/a4y.
OtMmetka " Xopomo" cTaBUTCS MPU MOJHOM OTBETE Ha BOIPOCH! 3K3aMEHAIIMOHHOTO OMIIeTa, HO
JIOITy CKAJTUCh HEKOTOPBIE HETOYHOCTU B (DOPMYIIMPOBKAX MM HE MOJTHOCTBIO OOBSCHEH OTBET, U
pelIMBIIEMY 3a/1a4y.
OtmeTka "Y10BJIETBOPUTENBHO" CTABUTCS IIPU HEMIOJIHOM OTBETE HAa TEOPETUUYECKUE BOIIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa U MOMBITKE PEeUIUTh 3a/1a4y (WM MPaBUWIbHBIN U MOAPOOHBII OTBET
Ha TEOPETUUYECKUE BOMPOCHI, HO OTCYTCTBYET PEUICHUE 3a/1a4H).

IIpumep 3K3aMeHalIMOHHOrO OMJIeTa

«BEPXHEBOJIXXCKUI TOCYJAPCTBEHHBIN ATPOBUOTEXHOJIOT MYECKWI YHUBEPCUTET»
(®T'BOY BO «BepxueBomkckuii TAYy)

HNucTtutyT BeTepunapHoit METUIIMHEI i ONOMHKCHEHPUH

Kadenpa [TpuxiagHeIX OMOTEXHOIOTUH

CrnenanbHOCTb 36.03.02 3o00TexHUA

(mampaBiieHHE)

Hucuunnmna XuMuda HeOpraHu4YecKasi U aHaJuTU4YeCKas

®opma 00yueHus 3a04Has Kype 1 Cemectp 2

IK3aMeHAIMOHHELIN OneT Ne
1. Xumnueckast kuaetuka. CKOpOCTh XMMHUYECKOM peakiuu. XuMuieckoe paBHoBecue. [IpuH-
mui Jle-IlaTense.

2. TI'maponu3 mo KaTuoHy. Hanummure MOHHO-MOJIEKYIISIPHOE U MOJIEKYJISIPHOE YPaBHEHUE
TUPOJIN3a CONM XJopuaa uHka. Kakas cpena B pacTBope 3Toil conu?

3.

Onpenenuts MOJISUIBHYIO KOHIIEHTpaluio81%-Horo pactsopa menoun NaOH.
Yr1Bepxaao:
3aB. kadenpoii JI.B. Bupzym

(noamnucse)

BaabHO-peliTHHIOBasi OLCHKA 3HAHMN O0Y4YaIOIIMXCH COCTABJIEHA B COOTBETCTBUM C
IIB/I-07 «O mpoBeaeHUM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUYHOM aTTECTaluu
00y4JarOIIUXCSI».



OueHuBaHMe Pe3yJbTATOB NPOMEKYTOUYHON ATTECTANNM:

Onenka Konnuectso 6a1nos
"HEeyIOBJIETBOPUTEIILHO" 0-23
"y10BJIETBOPUTENHHO" 24 -29
"xopomro" 30-35
"oTin4yHO" 36-40

Hrorosan 63HBHO-peﬁTHHFOBaH OICHKA:
Onpez[en;leTcsi IMyTeEM CYMMHUPOBaHUA 6ann013, IMOJIYUYCHHBIX 110 pE€3yJibTaTaM TEKYIIECTO KOH-

TpOJI B ceMecTpe, O0OHYCHBIX 0aJuIOB M 0AJIJIOB, MOJIYYEHHBIX HA K3aMEHE.

Hrorosas peritudrosast | TpaauuuoHHAs OLIEHKa Ouenka (ECTS) I'pagauus

OIIEHKA
0-59 HEYJIOBJIETBOPUTEIBHO F HEYAOBIETBOPUTEIHHO

60 - 64 YJOBJIETBOPUTEIBHO E MOCPEJCTBEHHO
65-74 D YIOBJIETBOPHUTEIHHO
75 -84 XOpOIIO C XOpOLIO
85-89 B O4YEHb XOPOIIO
90 - 100 OTJINYHO A OTJINYHO

TpanunrioHHast OlleHKa BMECTE C UTOTOBOM 0aTbHO-PEUTHHTOBOM OIICHKOM BBICTABIISICTCS B 3a-
YETHO-3K3aMEHALIMOHHYIO BEIOMOCTb.

Koumponw 3a ycnesaemocmuio odoyuarowuxcsa ocyuecmeansemces ¢ coomsemcmeuu ¢ [1B/]-
07 «O npogedeHuu mexyujeco KOHMpOJisl YCnesaemocmu 1 RPOMed’CYmoyHoOU ammecmayuu 00y-

Uarowmuxcsry.




