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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJIA)

Ilenp ocBOEHMS AMCLUUIUIMHBL J1aTh CTYAEHTaM TEOPETHYECKUE, METOM0JIOTMYECKHE U
NpaKkTUYEeCKHe 3HaHUA, (POPMUPYIOIIKE COBPEMEHHYI0 XUMHUYECKYIO OCHOBY JUISl OCBOCHUS TPO-
GunpyromyX y4eOHbIX TUCLMIUIMH U BBINOJHEHHUs] OCHOBHBIX MPO(ECCHOHANBHBIX 3aJad: Io-
BBIIIICHUS ITPOU3BOICTBA JOOPOKAUECTBEHHBIX IPOIYKTOB U CHIPHSI JKUBOTHOTO MPOUCXOKICHUS,
OXPaHbl OKPY’KaIOLIEH Cpeibl OT 3arpsA3HEHUM U JIp.

2. MECTO JUCHUILJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM

MPOI'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JUCHUILIIMHA
OTHOCHUTCS K

Craryc AUCIUTUTUHBI

O6ecneunBaromue (mpei-
HICCTBYIOIIHE) AUCITUTLIN-
HbI, IIPAKTUKU

Oo6ecneunBaembIe (Imocie-
JYIOIIHE) TUCIUTLIAHBI,
[IPaKTUKU

00s13aTeNnpHOM YacTH 00pa30BaTeIbHON MIPOrPaMMBI

Oa3oBas

[IkonbHBIE KYpChl (PU3UKH, XUMUH.

((OpFaHI/I‘-IeCKaSI u (i)I/I?,KOJIJIOI/IIIHa?I XUMU», «bnonornueckas xu-

MU,

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUILIMHE (MOAY.JIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIHN)

udp n HauMeHOBaHUE

Wunnkatop(bl) TOCTHKEHUSI KOMIIETEHIINH / TDTAHUpYe-

Howmep(a) pazne-
na(0B) TUCITUTI-
JUHBI (MOAYIA),

OTBEYAOITIECTO(HX)

3a (hopMHUpOBaHUE

KOMITICTCHIINHI MBbI€ Pe3yIbTaThl O0YUCHHS JTAHHOTO(IX) HH-

nukaTopa(oB)
JIOCTHKEHHUS
KOMITETEHIIUU

OIIK-4: Criocoben o6oc- [U-1onk-4

HOBAaTh U PEATM30BATh B |3HATh: OCHOBHBIE €CTECTBEHHBIE, OMOJIOTUIECKUE U

npodeCCUOHATIBHOM J1es-  |npodeccuoHaNbHbIE HOHATHS U METOIbI TP PEIEHUH

TCJIIBHOCTH COBPEMCHHBIC 06Luenp0(1)eccp10HanLHLIx 3aJ1a4, COBpEMEHHEBIE

TEXHOJIOTHH € UCIIOJIB30-  |TeXHOJIOTHH C UCTIOIh30BAHUEM PHUOOPHO-

BaHHEM IIPUOOPHO- MHCTPYMEHTAILHOH 6a3bl

MHCTPYMEHTAJIBHOM 0a3bl (|1 T-20m14

1 HCIOJIb30BaTh OCHOB- VYMeTh: UCTOJIb30BaTh OCHOBHBIE €CTECTBEHHBIE,

HbIE eCTECTBEHHbIE, GHO- Ouosoruueckre u npodeccuoHaIbHbIE TOHATHS U BCE

Jorudeckue u npodgec-
CHOHAJIbHBIC IOHATHS U
METO/IbI IIPU PELICHUU
o0menpodecCuoHaIbHBIX
3amad

METOJIBI TIPH PEIICHUH 00IIenpodhecCHOHaTBHBIX
3amaq

I/Iﬂ'3on]<_4

BJ'IaZIeTBZ HaBBIKAMH O0OCHOBAHUSA U pcainsannu B
podeCcCHOHANBHON e TENTbHOCTH COBPEMEHHBIX
TEXHOJIOTHH C HCIOIb30BaHHEM IIPUOOPHO-
MHCTPYMEHTAIbHOH 0a30H.




4. CTPYKTYPA U COJAEP)KAHUE JUCUUILIMHBI (MOLY.JIST)

4.1.

Conep:kaHue TMCHUTITHHBI (MOYJIA)

4.1.1. Ounasa gpopma:

Bunapl yueOHbBIX 3aHATHH U

TPYAOEMKOCTb, 4ac. % Ipume-
& = HsIEMBIE
2o g z = aKTHBHBIE U
Ne y 22| £ |8 2
y Temb1 3anaTHit S 88 & |8¢& 4 HHTEPaK-
i g2 | Eg| § % S 3 THUBHbIE
g % S § § g % TEXHOJIOTHH
ES| g8 | 2 B 00y4eHns
o

1. Beenenune. OcCHOBHbIE 3aKOHbI M OHATUS XUMHHU

1.1. 4 1 4 |KILYO, |Cemunap.
Onpenenenre XUMHUH, Kak HayKH. XUMHOYECKHUeE T.9 CaMocCTOS-
SBJIEHUS] U TPOIIECChl, KaK MPOSBICHUE XUMHU- TelbLHas
YECKOr0 JBW)KEHUS MATEpHH. XHUMHYECKUI pabora ¢
XapakTep Ononormyeckux 3aKoHOB. OCHOBHBIC NTHTEpaTy-
MOHATHSA: MOJIb, MOJISIpHAs Macca, MOJISIPHBIN pOii.
o0Bem razos, Uncno ABoraapo.

OKBHUBaJIEHT. MoOJIsipHasl Macca 3KBUBAJICHTA.
3aKkoH 3KBUBaJICHTOB. [IposiBIeHNE 3aKOHA DK-
BUBAJICHTHBIX OTHOIICHUH B )KHBOM OpPTaHU3-
Me.

2. JHeprusi XHMHY€eCKHUX NMPOIECCOB.

2.1.|BHyTpeHHsIst SHEpTUsl. DHTAIbIHA. DHTPOITHSL. 2 2 |KJL, YO. |Cemunap.
CBo0OoHas sHeprusi. DakTophl, OMPEAeIsIo- TO Camocros-
1€ HAIIPaBJICHHUS XUMHUECKUX PEaKIuil. TeNbHas

pabora c

JTUTEepaTy-

poil.
3.KuHeTHKa XMMHYECKHX IIPOLIECCOB.

3.1. |OcHOBHEBIE HOHATHS XUMUYECKON KHHETUKH. YO.K, CemuHap.
CKOpOCTh XUMHUYECKHX PEAKINi. 3aKOH JcH- KL CamocTost-
ctBus Macc. KoHcranTa ckopoctu. Moneky- T.9 TeIbHAas
JIAPHOCTH peakiuu. PakTopsl, BIUIIOMIKE HA pabora c
CKOPOCTh XMMHUYECKON peakiuu. 3akoH BaHT- JIATEpaTy-
lodda. Ilpumenenue npasuna Bant-T'odda 5 1 4 POiA.

U1l IPOTHO3UPOBAHHOTO XPaHEHUs! IPOAYKTOB
nuTaHus. BausiHue TemnepaTypsl Ha CKOPOCTh
Ouosioruueckux npoueccoB. PoToxuMUIECKHE
peakuu. PoTocuHTE3 B OMOIOTHYECKUX CHC-
temax. Karanu3. @epMeHThI, Kak KaTajau3aro-
PBI OMOXMMHYECKUX MTPOIECCOB.

3.2. | Xummueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CeMuHap.
Becus. CMeIeHne XuMHU4EeCKOr0 paBHOBECHSL. T, O Camocros-
[Ipunnun Jle-Illarense. 2 1 4 TeJIbHAs

pabora c
JUTEpaTy-




|p0171.

4. PacTBOpBI

4.1, | IucnepcHbie cucTeMbl. [IOHATHE O KOJLIOU/I- 2 2 YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBOpax. Teriora pacTBo- BJIP Camocros-
pennsi. ConbBatel. ['unpatsl. Teopust pacTBo- TDO TeNbHAs
poB. CriocoOBI BEIpaKCHHS KOHIICHTPAITUN Pac- pabora c
TBOPOB. PacTBOPUMOCTbH TBEPABIX, JKUAKHUX U JUTEpaTy-
ra3000pa3HbIX BEIIECTB. poii.

4.2.|KonnuraTuBHBIC CBOMCTBA PACTBOPOB HEAJIEK- 4 2 YO, BJIP |Cemumnap.
TpoauToB. 3akoHb! Payms. Ocmoc. OcmoTtnye- T,2 Camocros-
cKkoe AaBneHue. Posb ocMOTHYECKOTO IaBie- TeNbHAas
HUsI B OMOJIOTHYECKUX cucTeMax. Typrop. pabota ¢
IImasmomnu3. Posb BOTHBIX pacTBOPOB B OHOJIO- JuTEpATy-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
3NEKTPOIUTOB. Teopust 37EKTPOIUTHICCKOM
nqucconuanuu. Porms ruapartay HOHOB B 6HO-
norudeckux cucremax. CHUIIbHBIE U ClTa0bIe
aneKkTponuThl. CTeneHb AUCCOUUALNHN; KOH-
cTaHTta auccorpanuy. 3akoH OcTBajibaa.

4 3.|IIporonuTrdeckoe paBHOBecHe B Boje. Bomo- 2 2 K, BJIP |Cemunap.
poaHbIN TIoka3atens. Biusaue pH - cpeast u T,¥0.3 |CamocTos-
WMOHHOH CHJIBI pacTBOpa Ha OMOXUMHYECCKHE TeNbHAs
npouecchl. 'maponus conell. CTeneHp U KOH- pabora ¢
cTaHTa runpoiu3a. [ unponurndeckue mporec- JTUTEepaTy-
ChI B )KMBOM OPraHu3Me. poil.

5. Ctpoenue atoma. Ilepuoauueckuii 3axon /I.M. Menjeneena.

5.1.|OcHOBHEIE TOJIOXKEHHUS U OHSITHS KBAHTOBOM 4 2 YO, KJI, |Cemunap.
MEXaHUKH. DJIEKTPOHHOE 00JIaKo. XapaKTepu- BJIP Camocros-
CTHKa SHEPTEeTHYECKOTO COCTOSIHUS DJICKTPOHA TO TeNbHAs
KBaHTOBBIMHU 4Hciamu. [[prHIIMTT HanMEHBIIeH pabora ¢
sHepruu. [Tpasuno Kneukosckoro. ITpunimn JIUTEpATy-
[Maymu. [Ipasuno I'ynaa. DnexTpoHHbIE U poil.
ANEKTPOHHO-Tpaduueckue GopMysIbl aTOMOB.

5.2. [lepuoamueckuii 3akoH /1. . MeHnneneesa u 2 1 KJL, BJIP |Cemunap.
€ro TPAaKTOBKa B CBETE€ KBAHTO-MEXaHHUYECKOM T, Camocros-
Mozenu aroma. CBoiicTBa aTOMOB 3JIEMEHTOB C) TEJIbHAs
(paamyc, SHEPTHSI NOHU3AINH, SHEPTHSI CPOJI- pabora ¢
CTBA K JIEKTPOHY, JIEKTPOOTPHUIIATETILHOCTH ). JTUTEepaTy-

poii.

5.3. [Ilpupona XuMIYECKOH CBsI3H. MeTo/| BaJleHT- 2 1 YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anms aToMHBIX opOuTa- T.O CamocTos-
neit u reoMeTprudeckast GopMyIia MOJIEKYIIbI. TeJIbHAs
«Curma» u « I » cBszu. Monnas cBsa3s. Ko- pabora ¢
BaJICHTHAs CBs3b. [JJIMHa, SHEPTHs, OJISAPHOCTD JIUTEpaTy-
cBsi3u. BonopoaHas cBs3b. buonoruueckoe poil.
3HAYEHUE U POJIb BOJOPOJIHON CBSI3H.

6. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH

6.1. | OnexTpoHHas Teopus OKHCIIUTENbHO-| 2 1 KIJIBJIP |Cemunap.
BOCCTAaHOBUTENBHBIX peakiuil. Baxneimue T.9 Camocros-
OKHCIUTENHN, BOCCTaHOBUTENH. OKUCIUTEIHHO- TeNbHAs
BOCCTAHOBUTENBHBIA  JKBHBAJICHT. OKHCIH- pabora ¢
TEJIbHO-BOCCTAHOBHUTENBHBIC PEAKIMU B KHBOM JTUTEepaTy-
opranusme. lloHsiTHe O OMOXUMHYECKHX pe- poii.
JIOKCHCTEMaX.

6.2. | OKHCITUTETHHO-BOCCTAHOBUTEIHHOE PABHOBE- 2 1 KJI, BJIP




cue. OKUCTUTENBHO-BOCCTAHOBUTENBHEIE TIO- T.9
TEHIHAIIBI.
7. KoMniekcHbIe coelMHEeHHus
KoopauHanmoHHast TEOpHs CTPOCHUS KOM-
MJICKCHBIX coennHeHni BepHepa. Onpenerne-
HUE MOHSATHI: KOMIUICKCHBIC COSIMHEHUS, 1ICH-
. CeMuHap.
TpabHBINA aTOM, JIMTAH/IbI, KOOPAWHAIMOHHOE CamocTos
YHCII0, BHYTPEHHSIS, BHENTH:A cepa. bromo-
» BHYTP i (bep N KJI, BJIP |reapHas
7.1. [ruueckasi poiab KOMIUIEKCHBIX COSIMHEHNH. 2 1 6
T YO.5 |pabotac
["eMorI00UH 1 XJIOPOPUILT KaK KOMILIEKCHBIC TeDar
coenuHeHMs. OCOOEHHOCTH MPUCOETNHEHHS o paty
KHCIIOPOJIa K HOHY Kelle3a B TeMOTJII00MHE. POH-
[loHsiTrie 0 OMOHEOPTAHUYCCKUX COCTUHCHHUSIX,
WX POJIb B OpraHU3ME.
8. BydepHbie pacTBOpBI
Cemunap.
[IporonmTideckoe paBHOBecHe B Oy(hepHBIX CamocTos-
g 1 |cueTemax. Pacuer pH B OydhepHbIX pacTBOpax. 2 1 2 6 YO. BJIP [renpHas
" |Ibydepnas emxocTh. buonoruyeckas posb Oy- T O pabota c
(hepHBIX CUCTEM. muTepary-
pOIL.
9. Xumus S -,P-, d- 3;1eMeHTOB (KaueCTBEHHbI aHAIN3)
CemuHap.
. CamocTosi-
[Ipemmer u 3a1a4n aHATUTHYECKOW XHUMUH. enbras
9.1. (Xumus S -,P-, d- sieMeHTOB, OMOJIOTHYECKOE 2 1 4 6 |BJIP,YO
o pabota c
3HAYCHHE, XUMUYCCKUE CBOIMCTBA. P.D
muTepary-
[pOH.
10. MeToabl KOJHYECTBEHHOT0 AaHAJIN3A
[Ipenmer 1 3a1a4K aHATUTHYECKOW XMMUH.
Ponb 1 3HaueHue €€ B CETbCKOM XO34MCTBE.
CoBpeMeHHbIe TPeOOBaHHS K CEITECKO- BJIP.VO
10.1{xo03siicTBeHHOMY aHaNK3y. TUTPHUMETPUYECKIE 8 6 P ’
MeTOIbl. METO bl KHCIIOTHO-OCHOBHOI'O THTPO- '
BaHUs. MeTO/IbI OKUCHTEIIPHO— BOCCTAHOBH-
TEIHHOTO TUTPOBaHUs. KOMITIIEeKCOHOMETpHSI.
4.1.2. 3aounasa gpopma:
Bujpl yueOHbBIX 3aHATHH 1
TPYJI0EMKOCTb, 4ac. x pume-
% = HSIEMBIC
(DY ] < <
No £ = = = z AKTUBHBIE U
. /I] Temel 3aHATHI =) 3 é = E s 4 HHTEPAK-
g | E¢g = S g THBHbIC
) E &
2 2 S & | 5 & £ TEXHOJIOTHH
e8| 8 |2 Z 6
eS| g = 7 o0Oy4deHus
o]
2. Beenenue. OCHOBHbBIE 3aKOHBI H IIOHSITHSI XHMHH
1.1. 1 1 5 |KILYO, |Cemunap.
Onpe/ieieHne XUMHH, KaK HayKH. XUMHAYECKHUE T.9 CaMoCTOsI-
SIBICHUSI U TIPOILIECCHI, KaK MPOSBICHUE XHMHU- TelLHas
YECKOr0 JBM)KCHHS MaTepuu. XHMHYCSCKUIH pa6ora ¢




XapakTep OMOJIOTHYECKUX 3aKOHOB. OCHOBHEIE JUTEpaTy-
MOHATHS: MOJb, MOJISIpHAsE Macca, MOJISIPHBIN poii.
00Bem razos, Unucno ABoraapo.

OkBuBajeHT. MoJspHas Macca SKBUBaJICHTA.

3aK0H 3KBHBaJIEHTOB. IIposBiIeHNE 3aKOHA K-

BUBQJICHTHBIX OTHOIIEHUH B )KHBOM OpPIaHU3-

Me.

2. JHeprusi XMMHY€eCKHUX NMPOIECCOB.

2.1.|BHyTpeHHsIs SHEpPTUsl. DHTAIBIHS. DHTPOITHSL. KJI, YO. |Cemunap.
CroOoxgnas sHeprus. @aKTOPhI, OIPEILIIIIO- TO Camocros-
M€ HAIIPABJICHUS XUMHUECKUX PEaKIHH. TeNbHAas

pabora c

JIUTEpaTy-

poii.
3.KuHeTnKa XMMHYECKHX POLIECCOB.

3.1. |OcHOBHBIE HOHATHSI XUMAYECKON KHHETHKH. YO.K, CemuHap.
CKOpOCTh XUMHUYECKHX PEaKInii. 3aKOH Acii- KIJL Camocros-
ctBusa Macc. Koncranra ckopoctu. Mosneky- T.9 TeJbHas
JSIpHOCTH peakiuy. GakTopbl, BIUAIONINE Ha pabora c
CKOPOCTh XUMUYECKOU peakuuu. 3aKkoH BaHT- JIuTEpATy-
Tododa. [Tpumenenue npasuna Bant-I'odda poit.

JUIs1 IPOTHO3WPOBAHHOTO XPaHEHUSI MPOAYKTOB
nuTaHus. BiausiHue Temneparypsl Ha CKOpPOCTh
Ouonoruueckux npoueccoB. PoToXUMHUIECKHE
peakuu. doTrocuHTE3 B OMOTOTHUECKUX CHC-
Temax. Karanus. ®epMeHTHI, Kak KaTalu3aro-
PBl OMOXUMHYECKHX MPOLIECCOB.

3.2. | Xummueckoe paBHOBecue. KoHcTaHTa paBHO- ,YO. CemuHap.
Becus. CMelleHne XuMHU4eCKOro paBHOBECHS. T, O Camocros-
[Ipunnun Jle-Illatense. TeJbHAas

pabora ¢
JUTepaTy-
poii.

4. PacTBOpBI

4.1. |ducnepcubie cuctemsl. [loHsaTHE 0 KOMIONA- YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBOpax. Termiora pacTBo- BJIP Camocros-
penus. ConpBatel. ['unpatsl. Teopus pacTBo- TO TeJlbHAas
poB. Cioco0b! BEIpaKEHUS! KOHLIEHTPALIUH pac- pabora c
TBOPOB. PacTBOPUMOCTH TBEPABIX, JKUIKHUX U JUTEpaTy-
ra3000pa3HbIX BEUIECTB. pOH.

4.2. |KonnuraTtuBHBIE CBOIICTBA paCTBOPOB HEAJIEK- YO, BJIP |Cemunap.
TpoauToB. 3akoHbI Paymnsa. OcMoc. OcmoTnye- T,9 Camocros-
CKoe JlaBjieHne. Poip 0cMOTHYECKOTO JaBiie- TeNbHAs
HUsI B OMOJIOTHYECKUX crcTemax. Typrop. pabora ¢
ITnasmonu3. Posib BOOHBIX pacTBOPOB B OHOJIO- JUTEpaTy-
ruueckux cucremax. CBoicTBa pacTBOPOB poil.
3IEKTPOINTOB. TE€OPHS IJAEKTPOIUTHIECKON
aucconuanyy. Ponb ruapaTanui HOHOB B OHO-
noruyeckux cucremax. CUibHbIE U cliadble
3nekTponnThl. CTeneHb JUCCOIaNN; KOH-
cTaHTa aucconranyu. 3akoH OcTBanbia.

4.3. (IIpoTtonuTHyeckoe paBHOBecHe B Boze. Bomno- K, BJIP  |Cemunap.
pOIHBIN TIOKa3aTensb. Biousaue pH - cpenst u T,¥0.D5 |CamocTos-
WOHHOW CHJIBI pacTBOpa Ha OMOXUMHUYECCKHE TeNbHAs
npouecchl. 'naponus conell. CTeneHpb U KOH- pabora ¢




CTaHTa ruaponusa. [ uaponuTuyeckue npouec- JUTEpaTy-
ChI B )KHBOM OpraHU3Me. poii.

5. Ctpoenue atoma. Ilepuoauueckuii 3axon /[.M. MeHaeaeeBa.

5.1.|OcHOBHBIE TIOJOKCHHS U TIOHATHUS KBAHTOBOKH 1 6 |YO,KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 001aK0. XapakTepu- BJIP Camocros-
CTHKa YHEPTeTUIECKOTO COCTOSHUS 3JIEKTPOHA TO TeJTbHAas
KBaHTOBBIMHU unciiamMu. [[puHIMI HaMMEHbBIIEH pabora ¢
snepruu. [IpaBuno Kneukosckoro. IpuHnnn JUTEpaTy-
[Taymu. [IpaBumno ['yana. DnekTpoHHBIE U poii.
ANIEKTPOHHO-TpaduyecKue (POpPMyIBI aTOMOB.

5.2. [lepuoauueckutii 3axkoH /1. . Menneneesa u 6 |KJI, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camocros-
Monenu aroma. CBOIICTBa aTOMOB 3JIEMEHTOB C) TeJIbHAast
(paanyc, sHEpTHsI NOHU3ALNH, SHEPTHSI CPOA- pabota ¢
CTBa K DJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTS ). JUTEpaTy-

poii.

5.3. [Ipupoaa XUMHUYECKOM CBA3U. MeTOa BaICHT- 6 |YO,BJIP |Cemunap.
HBIX cBsi3ed. [ mOpuamn3anus aTOMHBIX OpOHTa- T.9 Camocros-
Jieil U reoMeTprueckas GopMyiia MOJIEKYIbI. TeNbHAs
«Curmay u « IIu » cBsa3u. MonHnas cBase. Ko- pabora ¢
BaJICHTHAs CBs3b. [JIMHa, SHEPTHs, OJISAPHOCTD JUTEpaTy-
cBs13u. BonopoaHas cBsa3b. buonorunueckoe poil.
3HaYeHHUE U POJHh BOAOPOIHOMN CBSI3H.

6. OKHCJIUTETbHO-BOCCTAHOBHUTEIbHbBIE PEaAKIIHU

6.1. | OnexTpoHHas Teopus OKHUCIIUTENBHO- 6 |KJIIBJIP |Cemunap.
BOCCTaHOBUTENBHBIX peakiuil. Baxueiimme T.9 Camocros-
OKHUCIIATENH, BoccTaHOBHUTENH. OKUCIHTEIHHO- TeIbHAast
BOCCTAHOBUTENBHBIA  3KBUBaJIEHT. OKHCIU- pabora ¢
TEJIbHO-BOCCTAHOBHUTENBHBIC PEAKIMN B KHBOM JUTEpaTy-
opraam3me. [loHsTHE O OMOXMMHYECKHX pe- poil.
JTOKCHCTEMAaX.

6.2. | OKHCITUTETHHO-BOCCTAHOBUTEIHLHOE PABHOBE- 6 |KJI, BJIP
cue. OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE M0~ T.O
TEHIHAITBI.

7. KoMnjiekcHbIe coeTMHEHHns
KoopanHanmoHHas TEOPHS CTPOSHUS KOM-

IUIEKCHBIX coequHeHni Bepaepa. Onpenene-

HUE TTOHSATHH: KOMIUICKCHBIE COEIMHEHHS, TIeH-

TpaJIbHBII aTOM, JIUTaH Ibl, KOOPAUHAIIHOHHOE geMHHap'
UHUCIIO, BHYTPEHHSIS, BHEITHsIS cepa. Bnovno— 1. BJIP T;l\;{;(;o;l-

7.1. [ruyeckast posib KOMIUIEKCHBIX COSTUHEHNH. 10 ’

T YO.D |pabotac
["eMorI00MH 1 XJIOPOPHUILT KaK KOMITJICKCHBIC
coenuHeHNsI. OCOOEHHOCTH MPUCOCTUHEHHS rarepary-
KHCIIOpPO/Ia K HOHY Kelle3a B TeMOTIIO0NHE. POH-
[ToHsiTHE 0 OMOHEOPTaHUYECKUX COSTMHEHHSX,
WX POJIb B OpraHU3ME.
8. By(depHsbie pacTBOpBI
CemuHap.
[IpoTonuTuueckoe paBHOBecHE B Oy(EepHBIX Camocros-
g 1 [cucremax. Pacuer pH B OydepHbIx pacTBOpax. 1 8 YO. BJIP [renbHas
" |Ibydepnas emkocTh. buonoruyeckas pob Oy- T O pabota c
(bepHBIX cuCTEM. nuTepaTy-
poii.
9. Xumus S -,P-, d- 31eMeHTOB (KaueCTBEeHHbIH aHAIN3)




CemMuHap.
N CamocTos-
[IpenMeT 1 3a71a9u AaHATUTUIECKON XUMHH. enbras
9.1. [Xumus S -,P-, d- snemenToB, 6uojiornueckoe 1 8 |BJIP,YO
. pabora ¢
3HaYCHUE, XUMUYECKHE CBOMCTBA. P. D
muTepaTy-
pOiA.
10. MeToaAbI KOJIHYECTBEHHOTO aHAJIM3a
IIpeamer u 3a7a4uy aHATUTUYECKON XUMUU.
Poib 1 3HaUeHuE €€ B CEIbCKOM XO35MCTBE.
CoBpeMeHHbIE TPEOOBaHMUS K CEIILCKO- BJIP.VO
10.1{xo03siicTBeHHOMY aHaNKM3y. TUTPHUMETPUUECKIE 2 8 P95 ’
METOJIbI. METOIbI KHCIIOTHO-OCHOBHOTO TUTPO- '
BaHUs. METOIbI OKUCUTEIBHO— BOCCTAHOBH-
TEIBHOTO TUTPOBaHUs. KoMILIeKCOHOMETpHSI.

* YkaspiBaeTcs popma koutposts. Hanpumep: YO — yerHbiit onpoc, K — komokeuym, T — TecTupoBaHue,
P — pedepar, [] — noknan, K3 — kelic-3anayva.

4.2.1. Ounas gpopma:

o 1 xypc 2 Kypc 3 Kypc 4 xypc
B sansmiit 1 cem. |2 cem. |3 ceM. |4 ceM. |5 ceM. |6 ceM. |7 ceM. | 8 ceM.
Jlexmun 36
JlaboparopHsbie 18
[IpakTHyeckue 18
HToro xoHTakTHOH paboTel| 72
CamocTosiTenpHas pabora | 72
DopmMa KOHTPOJIS €]
4.2.2. 3aounasa gpopma:
o 1 xypc 2 Kypc 3 Kypc 4 xypc
B sansmiit 1 cem. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 ceMm. | 8 cem.
Jlexuun 6
JlaboparopHbie 8
[IpakTndeckne 4
Wroro koHTaKTHOW PabOTHI 18
CaMocTosTeNbHas paborta 126
Popma KOHTPOIIS €)

5. OPTAHU3ALIUA U YYEBHO-METOJANYECKOE OBECIIEYEHHUE CAMOCTO4I-

TEJIbHOM PABOTBI OBYUAIOIIUXCS MO JUCHUIIJINHE (MOJIY.JIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOThI O AMCUMILINHE (MOIYJIIO)

Tembl, BLIHOCHUMbI€ HA CAMOCTOSITEJILHYIO IPOPAOOTKY:

1. OmnpeneneHue npeaMera XUMHH. XUMUYECKOE €MHCTBO MUPA.

2. ®akTop SKBHBAJICHTHOCTH, MOJIIpHAs Macca JKBHBAJICHTAa, 3aKOH COXPAHCHHS MacCHl,
MOCTOSIHCTBA COCTABAa, 3aKOH SKBUBAJIECHTHBIX OTHOLIEHUMN

©o 0k w

OcCHOBHBIE TOHATHUA XUMHUYECKOU TEPMOJUHAMUKH. BI/I)II)I CUCTEM U (1)YHKIII/II/I COCTOAHUA.
[TepBoe HA4amO TEPMOJUHAMUKY U €TO CIEACTBHUSL..
DHTanbmusl, TeroBoi 3 dekr, 3akoH ['ecca.
Bropoe Hadano TepMOAMHAMUKY, IOHSATHE 00 SHTPOIUU U CBOOOIHOM SHepruu ['nddcea.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

CpenHsis 1 UCTUHHAsI CKOPOCTh XMMHUYECKON peakuuu. DakTopel, BIUSIONIME HA CKOPOCTh
peakiuu. 3aKOH JEUCTBYIOIIUX MACC IJIs AJIEMEHTapHOM CTaJAuM XHUMHUYECKOW pEeaKIUH.
[TpaBuno Bant-I'odda, ypaBuenne Appenunyca. KoHcTaHTa CKOPOCTH PEaKIIUU.

Karanu3s. Buasl katannsa, MEXaHU3M KaTATUTUYECKOTO JEHCTBHUA.

XUMHUYECKOE paBHOBECHUE. JIMHAMUUECKUN XapaKTEP XUMUYECKOTO PABHOBECHSL.

[Tpuuunbl oOpa3oBaHus pacTBOPOB. PU3NUECKUE U XUMUYECKUE CUIIBI 00YCIIaBIMBAIOIINE
oOpa3oBanue pactBopoB. CompBatanus u ruapatanus. OU3UKo-xuMUUeckas Teopusi odpa-
3oBaHus pactBopoB J[.M.Menaeneena.

CriocoObI BeIpaKEHUST KOHIICHTPAIIUU PACTBOPOB.

Teopus 3NEKTPOIUTUYECKON Auccouranuu AppeHnyca. AKTUBHOCTb, HOHHAsI CHJIa pacTBO-
pa. 3akoH pazbasienust OcTBaIbaA.

pH u pOH pactBopoB. bydepnast emxocts OydepHbIX pacTBOpoB. Poibs OydepHbIX cuctem B
OMOJIOrMYECKUX MpoIeccax.

ATOMHO-MOJIEKYJsIpHOE yueHHe. COBPEMEHHOE MPEACTaBICHUE O CTPOCHUH aToMa C TOUYKHU
3peHHs] KBaHTOBOW Teopuu. KBaHTOBBIE 4ymclia, SHEPreTUUYECKUE YPOBHH U IOIYyPOBHU
aToma, aromHble opOutanu. Ilpunuun muHuManbHOU 3Hepruu. [IpaBuno KieukoBckoro.
[Tpunnun Iaymu. Ipasuno I'yaaa. [leprnoanyHOCTE M3MEHEHUS CBOMCTB aTOMOB: paauyca,
SHEPIUM MOHU3ALUH, CPOACTBA K AIEKTPOHY, JIEKTPOOTPHULIATEILHOCTH.

[Tpupona xumudeckoit cBsi3u Teopusi 0Opa3oBaHUsI KOBAJICHTHOM CBSI3U: METOJ BAJICHTHBIX
CBsI3€i, Teopus THOPUIAN3AIUN U aTOMHBIX opOuTaneil. KpaTHOCTh U MOJSPHOCTH KOBaJICHT-
HOU cBsizu. MoHHas cBA3b, npupoja oOpa3oBaHUS U CBOMCTBA. MerauiMueckas CBSI3b.
MexMoIIeKyIIpHOE B3aUMOJIEHCTBHE, BOJOPOIHAS CBA3b.

CtpyKTypa NeprOIUYECKOd CUCTEMBI 3jieMeHTOB. [Ipuposa mepuoguyHOCTH CBOMCTB dJie-
MEHTOB.

OBP. Dnexrponnas teopuss OBP. CrangapTHbI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN TO-
teHuuan. YpasHenue Hepucra. Poas OBP B mouBax u pacTUTENbHBIX KIETKAX.

Y CTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHUN B pacTBOpax. Xe€aaThl, BHYTPUKOMILIEKCHbBIE CO-
eauHeHus. DakTophl, BIUAIOIINE HA YCTOMYMBOCTh KOMILUIEKCHBIX COEJIMHEHHUI B pacTBO-
pax.

XuMus S- 3J1€MEHTOB: BOOPOA, dneMeHThl |A-, [IA- moarpymmsl obuue cBolicTBa. XUMHUS
P-anementos. IHIA-, IVA-, VA- noarpymnmnsl o0miue cBoiictBa. Xumus d—anementoB. O0miune
CBOICTBa U OCOOCHHOCTH MEPEXOTHBIX METAJLIOB.

[IpeameT u 3a1aun aHATUTUYECKONW XUMHUHU B CEIbCKOXO35MCTBEHHOM NPOU3BOJACTBE. Poiib
AHATUTUYECKOW XUMUHU B OXpaHe oKpyxkaroen cpeapl. [ToHsaTHs 00 9KOTOTHYeCKOM MOHH-
TOPHUHTE U MIPEACIBHO JOMYCTUMBIX KOHIICHTPAIIUAX.

[TonsiTHa 00 aHATMTUYECKOM CHUTHAJIE M aHATUTHYECKOW peakiuu. OcoOCEHHOCTH aHAIUTH-
YECKUX CHUTHAJIOB B TUTPUMETPUYECKOM, MOTCHIIMOMETPUUECKOM U (POTOMETPUUYECKOM Me-
TO/Iax aHaJIn3a.

Craructudeckas 00paboTka pe3ynbTaToB aHanuza. OleHKa MpaBUIBLHOCTH Pe3yabTaTOB B
aHanuTH4eckoil xumun. Kpurepuii BOCpon3BOAMMOCTH pe3yabTaToB. Bubl morpemnocrei
aHaImn3a.

Knaccudukanus meronoB ananuza. KoiaudecTBeHHBINH aHann3. XUMHUECKUE U UHCTPYMEH-
TaJbHbIE METOJBI aHaIN3a. MTHCTpyMeHTanmu3amus Kak TJIaBHBIA MyTh PA3BUTHS aHATUTHYE-
cKo XxuMuu. Be1Oop MeTona aHanm3a.

TpebGoBanusi, MpeabIBISIEMbIE K PEAKIIUAM B TUTPUMETPUIECKOM aHanu3e. M3meputenpHas
nocyna. CrocoObl BRIpAKEHHSI COCTaBa PACTBOPOB M BBIUMCIECHHE B PA3IUYHBIX METOJAX
TUTPUMETPUUECKOro aHanu3a. TurpoBanue. Touka SKBUBAJIEHTHOCTH M KOHEYHAs TOYKa

TUTPOBAHUA. CTaHIIapTHBIC U CTAHJAPTU3HUPOBAHHBIC PACTBOPBLI. HCpBI/I‘-IHBIC CTaHOAapThI U



25.

26.

27.

28.

29.

30.

31.

32.

TpeOoBaHUs, MpeabsBiIsieMble K HUM. DukcaHanbl. BTopuuHble (cTaHIapTU3HPOBAHHbIE)
pacTBOpbL. TOYHOCTH TUTPUMETPUYECKOIO aHaIU3a. VICTOUHUKHY [TOIPELIHOCTEN.
Tutpumerpuueckuii ananu3. CymHocts Meroga. [IpsMoe u oOpaTHOE TUTPOBAHUE, THTPO-
BaHHE 3aMeCTUTENsl. MeTOo bl THTPUMETPUYECKOTO aHAJIN3A.

KucnorHo-ocHoBHoe paBHOBecue. [Iporonutnueckas Teopusi KUCIOT U OCHOBaHuii. Kon-
CTaHThl KUCIOTHOCTH U OCHOBHOCTH, HOHHOE IIPOM3BENIeHHE pacTBopuTess. Bennunna pH
KaK YCJIOBHE IPOBEACHUS aHAJTUTHUECKUX peakiuil. bydepHbie pacTBOpbI, UX HCIOIb30BA-
HUE B aHAJIMTUYECKON XUMHUH. [ 'UIponu3 coneit, ero posib B aHasiuze. GakTopsl, BIUSIOIINE
Ha II1yOMHY MPOTEKaHUs THIPOIUTHUECKUX PEaAKIIHA.

Kucnotrno-ocHoBHoe tutpoBanue. CymHocTs MeToaa. [lepBuuHble cTaHIapThl 11 pacTBO-
pOB KHCIOT W mienoued. CranmapTusaius pacTBOPOB KHUCJIOT U Miejoueld. Touka Hei-
TPaJIbHOCTH, TOYKA 3KBUBAJIEHTHOCTH M KOHEUYHAsl TOYKa TUTpoBaHMs. Berumcinenue pH B
pa3IMYHbIe MOMEHTBI TUTPOBAHHS M MOCTPOCHUE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIAOBIX
KHCJIOT U OCHOBaHUM. POl MHAMKATOPOB B METO/I€ KUCIOTHO-OCHOBHOTO TUTpPOBaHus. Teo-
pusi ”HAMKATOpoB. MHTEpBasl nepexona okpacku uHaukaropa. I[lokasartenb TUTpoBaHUS UH-
nukaropa. PacnpocTpanenHble MHAUKATOPI. BpiOOp mHAMKATOpa A7l yCTAHOBJICHUS KOHEY-
HOM TOYKH TUTpOBaHUA. OMIMOKH TUTPOBAHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMKM U UX IPUMEHEHUE B aHanu3e. OCHOBHbIE He-
OpraHWYECKHE U OPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIH, UCIOJIb3YEMBIE B aHAIU3E.
KonuyecTBeHHass XapakTEpUCTHKA IOJHOTHI MPOTEKAHMS  OKHMCIUTEIbHO-BOCCTaHO-
BUTENIbHBIX peaknuii. Bausaue pH, xomruiekcooOpa3oBaHus u, 00Opa3oBaHHs OCAIKOB Ha
nIyOMHY UX IpoTekanus. Mcnonap3oBaHue peakinii OKUCICHUA-BOCCTAaHOBICHHUS.
OKHMCIUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHUE. METObl aHaIM3a: NIepMaHraHATOMETPUSI,
fiomomerpus, auXxpomaToMeTpus. Ilepmanramaromerpus.  Mogomerpus. MHIMKATOPEI,
MPUMEHSIEMbIE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: crenuduyeckue u OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE.

KommuiekcHble coeTuHeHUs] U opraHnyeckue peareHTbl. CBONCTBA KOMIUIEKCHBIX COEIHMHE-
HUH, HUCNONb3yeMble B aHAJIUTHYECKOW XUMHH. Vcrosib30BaHHE KOMILIEKCOOOpa30BaHUs
JUISL OIIPEAEIICHUs, MACKUPOBAHMSI MOHOB, JUISl PACTBOPEHUS OCAJKOB, UISI U3MEHEHHUs I10-
teHnuana u ap. OcoOEHHOCTH KOMIUIEKCOOOPa3yIONUX OpraHuyecKux peareHToB. OCHOB-
HbIE HAIIPABJICHUS UCIIOJIb30BAHUS OPIaHUYECKUX PEAarcHTOB B XMMHMUYECKOM aHAIU3€, Hau-
6oJiee pacpoCcTpaHEHHbIE XMMUYECKHE PEAreHThI.

Kommnexkconomerpuueckoe tutpoBanue. Kommiaekconsl. OOmiye cBoiicTBa KOMIUIEKCOHA-
ToB. cnonp3zoBanue komruiekcona-IllI. Xemnaromerpus. Unaukatopsl. OnpeneneHue oOIei
JKECTKOCTHU BOJIBI.

HNHcTpyMeHTalIbHBIE METO/IbI aHaTU3a. MEeTo/Ibl AIEKTPOXUMHUUYECKOTO, CIEKTPAIbHOTO, (o-
ToMeTpudeckoro aHanuza. CnekTpooToMeTpus U KOJOpUMETpHsl, UX 0coOeHHOCTH. [IpuH-
LUITHAIbHBIE CXEMbI YCTPOUCTBA crieKTpodoTomMeTpa U GoTtokonopumerpa. Criocodbl MOHO-
xpomaruzaiuu csera. OCHOBBI CHEKTPOPOTOMETPUUYECKOT0. aHaiIM3a pacTBOpoB. YyBCTBHU-
TeJbHOCTh MeToa. CrocoObl ornpeieieHus] KOHLIEHTPAllMi BellecTBa — rpaduyeckue u
pacuetHblie. O01acTH MPUMEHEHHUS CIIEKTPO(POTOMETPHH U KOIOPUMETPHH.

5.2. KoHTpob caMocTOSATeIbHO padoThl

OreHKa pe3yabTaTOB CaMOCTOATENILHON PabOoThl OPTaHU3YETCs CICYIONTUM 00pa3oM:



- mpopaboTka yyeOHOro Marepuaia (1o KOHCIEeKTaM, yueOHOM M Hay4HOH JuTepartype, 3JIeK
TPOHHBIX YU4EOHBIX PECYPCOB);

- U3y4CHHE TE€M TEOPETHYECKOI'0 Kypca, 3alITaHMPOBAHHBIX Ul CAMOCTOSITEIBHOIO OCBOE-
HUS;

- HamKMcaHue pedepaToB U BHICTYIUICHUS C JOKJIAJAaMHU Ha MPAKTUYECKHUX 3aHATHSIX.

- TECTOBBIE OIPOCHI (TIPOMEKYTOYHBIE)

- BBIIIOJIHEHHE KOHTPOJIBHBIX PadoT, YCTHBIE ONPOCHI, KOJNIOKBUYMBI,

- 3aIIMTa OTYETOB 110 JJaOOPaTOpHBIM paboTaM.

- BRICTYIUICHHUE U 3aluTa pedepara

- cllaua SK3aMeHa.

5.3. YueOHO-MeTOAMYECKOE 0OOecledeHHe CaMOCTOATEIbHOH padoThl

ITpy BBIMOJHEHHUH CaMOCTOSATEIBHON pabOThl PEKOMEHIYETCS HCIIOJB30BaTh OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATYPy, METOANYECKHE YKa3aHUs W Pa3pa0dOTKu Kadeapsl, a Tak jKe
UHTEepHET-pecypchl (cM.11.6.1. — 6.6).

6. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JIUC-
HOUITJIMHBI (MOAYJIS)
6.1. OcHoBHasi yueOHAasl JIUTEPATypPa, HEOOXOAUMAS IJISl OCBOEHUS THCUMILIUHBI

1. T'.IL Xomuenko , M.K. [lutoBuu. Heoprannueckas xumusi. M.: Beicias mkona, 2013. 464
c.(50)

2. JI.K. KuszeB, C.H. Cmapwirua. Heopranndeckas xumust. M.: [lpoda, 2005. 591c¢.(94)

3. Kypc ananutuueckoi xumun: yaeOHUK uig ctyd. By3oB / UK. [lutoBuu. — 10-e u3n. crep. —
CII6.: Jlanb, 2009 — 496 c.(194)

4. Heopranuueckas XxuMus. buorennsle 1 aGMOreHHBIE JIEMEHTHI: yued. mocodue JUist CTy/I.
BYy30B / moj pex. B.B.Eropoga. — CII6.: JIans,2009 — 320 ¢.(20)

6.2. lonoiHuTeIbHASE y4eOHAs JTUTEPATYPa, HE00X0AUMAs 1JIsl OCBOCHHS JMCIHUIIIMHBI

1. B.B.Bonbxun. O6mas xumus. OcaoBHo#t kypc. CII6.: Jlans. 2008. 464 ¢.(20)

2. Eropos B.B. Teopernueckue ocHOBBI Heopranudeckoit xumun. M.: Jlans. 2008. 192 ¢.(207)

3. Kycakuna, H.A. AnHanutudeckas XumMus ¥ (U3MKO-XUMHUYECKHE METOAbI aHaimu3a. [Dek-
TpoHHbIH pecypc] / H.A. Kycakuna, T.U. bokosa, I'.I1. FOcynoBa. — DnexTpoH. nan. — HoBo-
cubupck : H'AY, 2010. — 118 c. — Pexum moctyna: http://e.lanbook.com/book/4555 —
3ari. ¢ sKpaHa.

4. Eropos, B.B. Teopernueckue ocHOBBI Heopranuueckoi xumuu. Kpatkuit kype i cTyieH-
TOB CEJIbCKOXO3SICTBEHHBIX BY30B. [DIEKTpOHHBIM pecypc] — Inektpod. mgaH. — CIIO6. :
Jlansb, 2017. — 192 c. — Pexwum nocryna: http://e.lanbook.com/book/91304 — 3aru. ¢ skpaHa.

5. bapkogckuii, E.B. OcHOBBI XMMHM OMOTEHHBIX 3JIEMEHTOB. [DnekTpoHHBIN pecypc]| / E.B.
bapkosckuii, C.B. TkaueB. — DnekTpoH. fJaH. — MuHck : "Beimitmas mxona", 2011. — 192
c. — Pexxum nocryna: http://e.lanbook.com/book/65488 — 3ar. ¢ skpaHa.

6.3. Pecypcsol ceTn «UHTEpPHET», HEOOXOTUMBIE /1JIsl OCBOECHHS THCIHUTIIUHBI

1.06pazoBaTenbHbIe CAUTHI IO HEOPTAHUYECKON XUMUH C (Iien - aHuMaIuen:
https://infourok.ru/flesh-animacii_po _neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh animacii/neorganicheskaja khimija/184
3. Buomotexa UBI'CXA http://www.ivgsha.ru/about the university/library/



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/

4. EnuHOE OKHO JOCTYIIa K 00pa3oBaTelbHbIM pecypcam http://window.edu.ru

6.4. MeToauuyecKkue YKazaHusl 1Jis oﬁyqammnxm 10 OCBOCHHIO JUCHUIIJITHHBI

1) Haymosa N.K., lllyroBa T.A., lllanoBanoBa T.A. MoHHoe mpou3sBeneHune Bojabl. Bomo-
poanbli Tokazatenb. IBanoBo: MBanoBckas 'CXA. 2005 Meroauueckoe rmocobue
Haymosa UK., IllyroBa T.A., llanoBanoBa T.A. Ctpoenue aroma. XuMHUYECKasl CBS3b.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea , 2008 Metoaudeckoe mocooue
Haymosa MN.K., [IlanoBanosa T.A., Ky3smuna T.A. PactBopsl anexkrposntoB VBaHOB-
ckas 'CXA. um. akagemuka /[.K. bensera, 2014 r. YueOHOe mocoOue

Haymosa N.K., [IlanoBanoBa T.A. Kitaccel Heopranmueckux coequHeHuil MiBanoBckas
I'CXA. um. akanemuka J[.K. bensesa, 2015 r. YueOHoe mocobue

N.K. Haymoga, T.A. llanoBanosa. JlabopaTopHo — npakTudeckue padOThl IO aHATTUTH-
yeckod xumuu. KonnuecTBeHHBIM aHauu3: y4eOHO-MeTo. mocodue /coct. — MBaHOBO:
HUI'CXA. 2010 -52c.

Haymoa M.K., lyroBa T.A., Jenbroa JI.H., [llanoBanoBa T.A. Ananutuueckas Xu-
Mus. MeToabl KaueCcTBEHHOro M KoymyecTBeHHOro aHanu3a. Meanoso: MI'CXA, 2008.
VuebHoe mocoOue.

Haymosa N.K., Cy66orkuna U.H. OkucnurensHO-BOCCTAaHOBUTENIbHBIC peakuuu. MBa-
HoBckas 'CXA. um. akagemuka JI.K. bensiea, 2015 r. YueOHoe mocodue

Haymosa MN.K., [IlannoBanoBa T.A. buorennsie snementsl. KauecTBeHHOE OlpeseeHue.
HNBanosckas 'CXA. um. akagemuka JI.K. bensieBa, 2016 r. YueOHO-MeTO TOCOOHE

2)
3)
4)

5)

6)

7)

8)

6.5. UndopmaumoHHbie CIIPaBOYHbIE CUCTEMbI, HCIOJb3yeMble /1JIsi OCBOCHUS JUCIHUIIN-
HbI (Moay.is1) (IpM HEOOXOAMMOCTH)

1) DrexkTpoHHO-OMOIMOTEUHAs cucTeMa «JlaHby;

6.6. IlporpammHoe obecneyeHue, HCMOJIb3yeMoe IS OCBOCHUS JUCHUIIIMHBI

- OnepanonHas cuctema tumna Windows

- [Taket mporpamm oOmiero noabs3oBanusi Microsoft Office

- UnTepuer-6paysepbl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA AJ5 OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUITJIMHE (MO YJIIO)

HaumenoBanme CIIeMHAJIBbHBIX

No C . OCHalEHHOCTh CHeNUANIBHBIX OMEIICHHI ¥ IOMeleHn i 1JIsl ca-
MOMeIeHHii* ¥ oMeleHuii A1 .
/1 N MOCTOAITEIbHOI PadoThI
CaMOCTOSITEJbLHOH padoThl
1 |YueOHast aymuTopwsi IUIS TMPOBEIe-|YKOMIDIEKTOBaHA CICIHAIH3HPOBAHHON (y4eOHOI) Mebenpio, HabopoM
HUSI 3aHSTHH JTEKIMOHHOTO THIIA JIEMOHCTPAlMOHHOTO 00O0PYIOBaHUS M Y4€OHO-HArJIAJHBIMU IOCOOMS-
MH, 00€CIeYMBaIOIIMMH TEMAaTHUECKHE WILIIOCTPAIH, COOTBETCTBYIO-
e paboyell mporpaMMe JAUCIUIUIUHBL, @ TAKKE TEXHUYECKUMH CPEACT-
BaMH O00y4eHus (B TOM 4YHCIE, IIEPEHOCHBIMM), CIyXKallue I Mpen-
CTaBJIeHHs yuyeOHOH nHpOopMannu 000N ay TUTOpHI
2. |YuebHas ayauTopus il OpPOBele-|YKOMIUICKTOBAaHA CIICI[HATH3UPOBAHHON (yueOHOI) MeOenplo, MmepeHoc-

HUS 3aHITHH CEMHHApPCKOro TuIia,
JUIA TPYHIIIOBBIX U MHAUBUAYAJIbHBIX
KOHCyJ’lBTaHPIﬁ, JJIA TCKYIIEro KOH-
TPOJd KU HpOMC)KyTOQHOﬁ aTTeCcTa-
O

HBIMHU TEXHUYCCKHUMH CPEIACTBAMU O6y‘IeHI/I$[, CIyXalluMu JJid 1pea-
craBiieHus y4eGHON MHpopMalmu W JTa0OpaTOPHBIM 00OpYTOBaHH-
eM (anTedyka MHAUBHIAyanbHas, 1 BBITSHKHOH 1mIKad), BEChl aHAH-
tuueckue BJIP-200 (6 mT), Bechl TexHuueckue (2 mr), DIK-56,
CYHIMITBHBIH 1Kad ) KOMIUIEKTHI JIa0OPaTOPHOW XUMHUYECKON
TOCY/IBL, TUINTKA JEKTPUUYECKAS.



http://window.edu.ru/

VYueOHast ayauTopust 1uis IpoBe-
JICHUS 3aHATUH CEMUHAPCKOTO
TUNA,

MPAaKTUYECKUX 3aHATHUL, IS
IPYINIOBBIX U HHANBUAYAIBHBIX
KOHCYJIBTaIlH, TEKYIIEro KOHTPO-
JI1 ¥ IPOMEXYTOYHOM aTTecTa-
UM

YKOMIUICKTOBaHA CIEITHATM3UPOBAHHOH (YaeOHOH) MeOeIbo,
[IEPEHOCHBIMU TEXHUYECKUMHU CpeAcTBaMH 00yueHuUs U 1abopa-
TOPHBIM 000pyJOBaHUEM ( anTeyKa MHAUBUAYAIbHAs 1 BBITSK-
Holi mKada, Becel aHanuTuaeckue BJIP-200 (6 mr), Becsl TexHH-
ueckue (1 ), ®OK-56, cymmnbHblii mkad) KOMIUICKTHI J1a00-
pPaTOPHON XMMUYECKON NOCYAbL, IITUTKA FIEKTPUUECKASI.

[MomMernienue A CaMOCTOSITEIb-
HO¥ pabOTHI

YKOMIUIEKTOBAHO CHEIHaTN3upoBaHHON (yaeOHO) Mebemnbio, oc-
HAaIllEHO KOMIIBIOTEPHON TEXHHUKOW C BO3MOXHOCTBIO IOJKIIIOYE-
Hus Kk cetd "MHTEepHET" M 00€CneveHo JOCTYIIOM B 3JICKTPOHHYIO
rH(OPMAITMOHHO-00pa30BaTENBHYIO CPEIy OpraHH3aAINN

[Tomemienue aiist XxpaHeHUs U
MPO(QUIAKTHIECKOTO 00CITYKH-
BaHUs y4eOHOTO 000PYIOBaHUS

YKOMILIEKTOBaHO CHGHHaﬂHSHpOBaHHOﬁ MeOeIbI0 A XpaHCHUA
06opy)1013aH1/1$[ " TCXHUYCCKUMU CPCACTBAMU IJIA €TO O6CJ'Iy>KI/I-
BaHUA




IIpunoxenne Ne 1
K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

«Heoprannvyeckasi 4 aHAJUTHYECKAS XUMHUSA»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA IAHHOM JTalle

1.1. Ounasn popma:

HIudp n nHaumenoBanue | MuankaTop(bl) octiwkenus komneteHimy / | dopma | OneHouHbIE cpe-
KOMITCTCHIIMU TUIAHUPYEMBIC PE3YJIbTAThl 00yUCHUS KOHTPOJIST* CTBa
1 2 3 4
OIIK-4: Cnioco6en o6oc- [M-1omk-4
HOBAaTh U PEATN30BATh B |3HATh: OCHOBHBIE €CTECTBEHHBIE, OMOJIOTH- Kommnektr Tec-
o TOB, 3aJJaHUS IS
npodeccuoHaNIbHON Aesl- [yeckue ¥ mpodecCHOHANbHbIE TOHATHS U K, YO, T,
KOHTPOJIbHBIX pa-
TEJIBbHOCTH COBPEMEHHBIC |MeTO/IbI IPHU peIIeHUH 00IIenpodeccHo- P ot E OHHOKBHI;
TCXHOJIOTHH C UCIIOJIB30- |ganpHBIX 33/1a4, COBPEMEHHEIE MOB’ KoMIIIeKkT
BaHHEM IIPHOOPHO- TEXHOJIOTHH C HCTIONB30BaHNeM MpHOopHo- | 2> 11 CEM SK3aMEHAIIHOHHBIX
MHCTPYMEHTAJIHOM Oa3bl UHCTPYMEHTaIbHO 6a3kl BOIIPOCOB
Y HCII0JIb30BaTh OCHOB-
HbI€ €CTECTBEHHBIE, OMO0- [MJ[-2011K-4
JIOTHYECKHE U IPO(EC-  [YmeTh: HCMONB30BATH OCHOBHBIE €CTECTBCH-
CHOHAJIBHBIC TIOHATUS M |pypre, KomrurekTs! Tec-
MCTOBI IPH PCIICHUHN |Gyonornueckure U IpodheCCUOHATBHBIE TTIOHS- TOB, 3afaHusi Ut
00menpodecCHOHANBHBIX | g 1t YO, T,  |KOHTPONbHBIX pa-
3a7a4 BJIP, K, |00T, KOJITOKBIY-
METO/IBI TIPH PEIIeHUH 001menpodeccro- 9, 1-i cem |MoB. KoMruiekT
HaJIbHBIX 3K3aMEHaIIMOHHBIX
3amaqy BOIIPOCOB
WJ1-30I1K-4
BrnaneTs: HaBbIKaMu OOOCHOBAHUS U Peajv- Kommektsl Tec-
saln B TOB, 3aJIaHUS IS
npodeccHOHANBHO AeSTeTbHOCTH COBPE YO.T, ROMTPOIBHEIX pa-
BJIP, K, |60T, KOJIIIOKBUY-
MCHHbIX 9, 1-i cem |moB. KoMrutekT

TEXHOJIOTHI C UCTIOJIb30BaHUEM PUOOPHO-
WHCTPYMEHTAIBHOM 0a3bl

OK3aMCHAIIMOHHBIX
BOIIPOCOB

* Vkasvieaemcs ¢popma xonmpons. Hanpumep: YO — yemuwiii onpoc, K — konnoxeuym, T — mecmuposa-
Hue, P — pepepam, /[ — ooknao, K3 — ketic-3a0aua, 3 — sx3ameH.

1.2. 3aounasn gpopma:

[udp n HaumenoBanne | Manukarop(sl) noctmxenns komnetennuu / | @opma | OieHOYHEIE cpeji-
KOMIIETEHI[UHA TUTAHUPYEMBIE Pe3yIbTaThl O0YICHHS KOHTPOJIST™ CTBA
1 2 3 4
OIIK-4: Cnoco6en o60c- [U/I-1omk-4 KomruiekTsl Tec-
HOBAaTh U PEATN30BATh B |3HATH: OCHOBHBIE €CTECTBEHHBIE, OMOJIOTH- K. VO.T TOB, 3aJTaHUA I
i > 7 77 7 |KOHTPOJBHBIX pa-
npodeCcCUOHATILHOM JIes- [yeckue u NpodecCUOHATLHBIE TIOHATHS 1 P
TEIBHOCTU COBPEMEHHBIE |METO/IbI ITPY PEIIEHUH 00IenpoghecCcro- bor, ?HHOKBHY‘
o moB. Komruiekt

TEXHOJIOTHH C MCI0Ib30- D, 2-if cem [ SOMILIC

BaHUEM MpUOOpHO-

HAJIBHBIX 3a/1a4, COBPEMEHHbBIE
TEXHOJIOTHH C UCITIOJIb30BAHHEM MPUOOPHO-

OK3aMCHAIITMOHHBIX
BOITPOCOB




WHCTPYMEHTAJILHON Oa3bl
1 UCIIO0JIL30BaTh OCHOB-
HBIC €CTECTBEHHBIE, OHO-
noruveckue u mpodec-
CHOHAJIbHBIC TIOHATHUS
MCTOJbI ITPHU PCIICHUN

WHCTPYMEHTAIBHON 0a3bl

obmenpodecCuoHATBHBIX
3a1a4

WJ1-20TIK-4
YMeETh: UCITOJIL30BaTh OCHOBHEIE ECTECT-

BECHHBIE, KommiekTsl Tec-
ouosornyeckue u npodecCHoHaIbHbIE TOB, 3a/1aHus UL
OHSITHS. 1 YO, T, KOHTPOJIbHBIX Pa-
BJIP, K, |0oT, KOJIOKBHY-
METO/IbI IIPH PEIEHUH 00IENPODECCHO- |3 2-if cem |MoB. KommmekT
HaJIbHBIX SK3aMEHALIMOHHBIX
3a1a4u BOITPOCOB
NJI-30I1K-4
Brnaners: HaBbIKaMK 0OOCHOBaHUS U pea- KommiekTsl Tec-
JM3AIKY B TOB, 3aJIaHUS JJII
N YO,T, KOHTPOJIBHBIX pa-
npodeccCHOHATLHOM JIEATEIIEHOCTH CO-
BJIP, K, |0oT, KommokBuy-
BPEMCHHBIX D, 2-i ceM |moB. Kommiekt
TEXHOJIOTHH C MCIIOJIb30BaHHEM MPUOOP- AK3aMEHAIHOHHBIX
HO-MHCTPYMEHTAIbHOM 0a3bI BOMpOCOB

2. Iloka3areau u KPUTEPUHA OLCHUBAHUSA C(l)OpM]/IpOBaHHOCTI/I KOMIIeTEHIINII HAa JaHHOM

Jrane ux (pOpMUPOBAHUSA

Kpurepuu onennBanus™

IToka3zate-
HEYJIOBJIETBOPUTEILHO

YIOBIIETBOPUTENILHO |

XOpOIIO

OTJINYHO

JIn
HC 3a4TCHO

3a4TCHO

IMomHOTA
3HAHUHA

YpoBeHb 3HAaHUN HH-
xKe MHUHHUMAaJIbHBIX
TpeOOBaHUM, HMeIH
MeCTO TpyOble Ommo-
K1

MuHHUMaNbHO AOIyC-
TUMBI YpPOBEHb 3Ha-
HUM, TOMYIIEHO MHOTO
HETPYOBIX OIMIMOOK

YpoBeHb 3HaHUH B
o0beMe,  COOTBETCT-
BYIOIIEM TIpOTpaMMe
MOATOTOBKH, JOMyIIe-
HO HECKOJIBKO Herpy-
OBIX OIMOOK

3HaHUH B
COOTBETCT-
mporpamme
6e3

YpoBeHb
00beME,
BYIOIIIEM
ITOJATOTOBKH,
OIINOO0K

Hannuue
YMEHUI

IIpn pemenun cras-
JapTHBIX 3a7ad  He
MTPOJIEMOHCTPHUPOBAHBI
OCHOBHBIE YMEHHS,
AMEITH MECTO TpyObIe
omHOKH

ITponeMoHncTpupoBa-
Hbl OCHOBHBIC YMEHUS,
pElIeHbl THIIOBBIEC 3a-
Ja4d C HerpyobIMH
OIIMOKAMH, BBITIOJIHE-
HBI BCE 33/IaHUS, HO HE
B [TOJTHOM 00beMe

[TIpoaemoHncTpupoBa-
HBl BCE OCHOBHBIC
YMEHHSI, PElIeHbl BCE
OCHOBHBIE 3a7ladyul C
HerpyOpiMH  OmmOKa-
MH, BBIIIOJIHEHBI BCE
3aJaHdsl B TIOJIHOM
0o0beMe, HO HEKOTO-
pBI€ C HEOUETAMH

IIponeMoHcTpupoBa-
HBI BCEC OCHOBHBIC
YMEHUS, PELIEHBbI BCE
OCHOBHBIE 3aJjaudl C
OTACIIBHBIMH HECYIIC-
CTBEHHBIMM  HEJ0Ye-
TaMHU, BBIIIOJIHEHBI BCE
3aJlaHid B IIOJTHOM
o0Beme

Hanuune
HABBIKOB

[Ipu pewmeHun cras-
JApTHBIX 3aJad  He

Nmeercss MHUHMMAab-
HbII HabOp HaBBIKOB

IIponemoHncTpupoOBa-
Hbl 0a30BbIE HAaBBLIKU

IIponemoncTpupoBa-
Hbl HaBBIKM TIpU pe-




(Bnamenue

MIPOJIEMOHCTPHPOBAHBI

A pelICHUA  CTaH-

npu peuiCcHuru CTaH-

IMCHUN HECTaHOapT-

OIbITOM) |0a30BbIE HaBBIKY,|JapTHBIX 3aJad C He-|JapTHBIX 33Jad C He-|HbIX 3amad 0Oe3 olu-
UMENU MECTO TpyOble|KOTOPBIMH HEAOYeTa-|KOTOPBIMU HenouyeTa-|00K U HeJOYETOB
omHOKH MU MU

Xapakrte- |Kommerenmus B mon-|ChopmupoBannocts |ChopmupoBanHocTs  |ChopMHUPOBAaHHOCTH

pUCTHKA |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETEHIIMHU B I[EJIOM|KOMIIETCHIIUN IIOJIHO-

chopmu- |poBaHa. VIMEIOMIMXCSI|BETCTBYET MHUHHMAajb-|COOTBETCTBYET TPeOO-|CTBIO  COOTBETCTBYET
pOBaHHO- |3HAHWH, YMEHHWH, Ha-HBIM  TpeOOBaHUAM.|BaHUSIM. MMeromuxcs|TpeOoBaHUM.

CTU KOM-|BBIKOB HenocTaTouyHO|VIMeronmxcs 3HaHUM,|3HaAHUHM, yMeHU#, Ha-Meromuxcs 3HaHU,

NETEHIUH |Vl PEIICHUs] NPAaKTH-|yMEHHUH, HABBIKOB B|BBIKOB M MOTHBALMM B|YMEHUH, HABBIKOB MU
yeckux (mpocdeccuo-|uenom JOCTaTOYHO|IETIOM JOCTaTOYHO MOTHBALIMU B IOJHON
HAJIBHBIX) 337134 IUIS pelleHMs] NPaKTH-|AJas pELIeHnsl CTaH-|Mepe AOCTATOYHO IS

yeckux (mpodeccHo-|HapTHBIX  NpaKTHYe-|peIlEeHUs]  CIOKHBIX
HaJIBHBIX) 3a/1a4, HO|CKUX (mpodeccuo-npaktuueckux  (Ipo-
TpeOyeTcs  JIOMOJIHU-|HATBHBIX) 33124 (deccuoHaNbHBIX) 3a-
TEeJIbHAsl MPAaKTHKa IO a4

OONBIIMHCTBY  IpaK-

THYECKHUX 3314

YpoBeHb

chopmu-

pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricokuii

CTH KOM-

METEHIHN

* IIpenodasamensv enpase usmeHums Kpumepuu oyenusanus 8 coomgemcmesuu ¢ @®I'OC BO u ocobenuo-
cmamu OIOIL

3. OneHOYHbBIE CpeIcTBA
HO HH)KGHpHBGI[CHHOﬁ CXEME HpI/IBO[[HTCSI THUIIOBBIC KOHTpOJIBHI)IG 3aaHuA UJIN UHBIC Ma-

TEpUabl, HEOOXOAUMBIC JIJIsl OI[CHKHM 3HAHWH, YMEHUH, HABBIKOB M (WJIM) OMbBITA JCSITECIBHOCTH,

XapaKTePU3YIOMIHX CHOPMUPOBAHHOCTH KOMITETCHITUHN Ha TAaHHOM JTare (cM. Tabmuiy 1).

3.1.

Tect

3.1.1 Bonpocsl TecTOB 3aKpbITOro Tuna 1 u3 4:
(BBIOpATH OIHH NPABUJIBHBII OTBET U3 YeThIPeX MPeIJI0KeHHbIX)

Tect Ne 1

(tema 1)

Tema «nexkTponuTHYECKAS TUCCONUAIUS BEIIECTBY

1. K QJICKTPOJIUTAM OTHOCUTCA:

a) caxap 0) okcun meau (II) B) okcup yrneponaa (IV) r) constHast kucinoTa

2. ®opmyna ciaboro MMEKTPOIUTA!

a) CuCl,

6) HCI

B) H2504

F) H,S

3. BemectBa, KOTOpHBIE MTPH JUCCOLHMAIIMN 00Pa3yIOT B Ka4eCTBE KATHOHOB HOHBI BOJIOPO/Ia, SIB-

JIAKOTCA

a) KUCJIOTaMH

0) consimMu

B) IIEJIOYaMHU

I') OKCUJaMH

4, BCH_ICCTBO, KOTOPOC B paCTBOPC MOJIHOCTBIO pacCriagacTCs Ha HOHBI.

a) aMMHaK

0) Boma

B) CepHasi KUCJIOTa T) TUAPOKCU] [IMHKA

5. Bce MOHBI SBISIIOTCS aHUOHAMM B PAY:
a) CI', SO, 2 , NO3~

6) Cl ,

HY K*

B)H',Na™, Ca
r)COs° ,Ca?

2+

, NO3”

6. HanGospiiee yucio KaTHOHOB 00pa3yeTcs MpH Juccoruanuu 1 Moib




a) AlCl3 0) H,S B) NazPO, r) Mg(NO3),
7. OTHOBPEMEHHO HaXOJUTHCS B BOJHOM PacTBOPE HE MOT'YT HOHBI
a)Zn®* u OH  6) Zn*u CI, B)Na® u SO, 1)K" u NO3
8. Cymma k03¢ GHIMEHTOB B ypaBHEHHH 3JIEKTPOJUTHYECKON TUCCOMHUAIMN Cyabdara xenes3a
(IIT) paBHa
a)3 0)4 B) 5 r) 6
9. K HeasteKTpoMTaM OTHOCHUTCS:

a)caxap ©0) XJOpuI HaTpUsl B) THAPOKCHJ HATPUSL T) CEpHAs KUCIOTa
10. ®opmyna CHIBLHOTO JICKTPOJIUTA

a) HzSOg 6) CaCOs B) HNO3 F) Cu(OH)2
11. BemecTBa, KOTOpPBIE MPU AUCCOIMAIIMHA 00pa3yIOT B KAYECTBE aHUOHOB TOJIBKO THUIPOKCH/I-
WOHBI, SIBJISTFOTCS

a) KUCIIOTaMH 0) costMu B) IIEJI0YaMU ') OKCHJIaMH

12. BemecTBo, KOTOpPOE B pacTBOPE MOJTHOCTHIO PaclagaeTcsi Ha HOHBI.
a) BoJa B) COJISTHAsI KUCJIOTA
0) okcuu yriepona (IV) T') THIAPOKCH]T ATFOMUHUS

13. Bce HMOHEI SBIAIOTCA KATHOHAMU B pany:

a) CI", S04 2, NO3~ B)H', Na*, Ca?
6)Cl ,H', K r) COs2 ,Ca? ,NO;s

14. HaubomnpI1iee 9rcio aHHOHOB 00pasyeTcs P AUCCOoNHranuu 1 Mob
a) AICl3 0)Mg(NO3),  B) Na,COg3 r) NaS

15. OgHOBpEeMEHHO HAaXOJUTHCS B BOJHOM PacTBOPE He MOTYT MOHBI
a)Ba® u SO,> 6) Zn*'u CI', B)Na"u OH' 1)K’ u NOs
16. Cymma k03 GUIIMEHTOB B YpaBHEHUH 3JEKTPOIUTHUECKOW TUCCOIMAMN HUTPATa AITIOMH-
HUSI paBHA
a)3 0) 4 B) 5 r)6
17. K snexTponuTamMm OTHOCHUTCS:
a) Boj1a 6) xnopun meau (II) B) caxap r) okcun yraeposa (IV)
18. ®opmyna cnaboro 31eKTPOIUTA:

a) CUC|2 6) NaCl B) H,SO,4 F) H2C03
19. BemecTBa, KOTOpBIE TPH TUCCOIMAIIAN 00Pa3yIOT B Ka4eCTBE KATHOHOB MOHBI BOJOPOAA,
SBIISTIOTCS
a) KUciIoTaMu  0) consiMu B) ILI€JI0YaMH ') OKCUAaMHU

20. BemiecTBo, KOTOpPOE B pacTBOPE MOJTHOCTHIO paclaaeTcsi Ha HOHBI.
a) CoJIsIHas KUCII0Ta B) runpokcu xenesa(lll)
0) Bona I') THIPOKCHU/I LIUHKA

21. Bce HOHBI SBIISIOTCS aHHOHAMH B PSY:
a) CO3% Ca? ,NOs B) Ca®", H,Na"*



6)Cl ,H*, K' r) CI, SO, % , NOs

22. HamGoJpIee 4uciio KaTUOHOB 00pa3yeTcst PH AUCCOUAINH 1 MOJIb
a) NaS 0)Mg(NOs3), B) K3POy4 r) AlCl3

23. OOHOBPEMEHHO HaXOJUTHCS B BOJHOM PacTBOpE He MOTYT MOHBI
a)Ba’* u SO,> 6) Zn®u CI, B)Na'u SO,> 1K' u NOy

24. Cymma k03()PHUITMEHTOB B YPaBHECHUH AJICKTPOJIUTUUSCKON JTUCCOLMALIUN CYyIb(aTa alfoMHU-

HUS paBHA

a)3 0) 4 B) 5 r)6
25. K Hea1eKTpoIMTaM OTHOCUTCSI:

a) TUAPOKCUJ HATPUsL B) XJIOpUJ HATPUS

0) okcua yriepona (IV) I') cepHas KUCJIOTa
26. ®opMyIa CHIIBHOTO JIEKTPOJIUTA

a) H,SO,4 6) CaCO3 B) H,S F) FG(OH)Z

27. BemiecTBa, KOTOpPBIE TIPU AUCCOLUAIIH 00Pa3yIOT B KAUE€CTBE aHUOHOB TOJIBKO
THJIPOKCHUI-UOHBI, SIBIISIOTCSI
a) COJsIMU 0) KUCJIOTaMHU  B) LIEJIOYaMU ') OKCHJIaMH

28. BCH_IGCTBO, KOTOPOC€ B paCTBOPC IMMOJHOCTBIO pacCiiagacTCia Ha NOHBI.

a) okcu xkenesa (I11) B) KapOOHAT KaJbIUs
0) oxcux yraepoxaa (IV) T') THAPOKCH]T HATPHS
29. Bce MOHBI ABISIFOTCS KATHOHAMU B PSAY:
a) CI, S04 2, NO3~ B)H', K*, Na?
6)H*, K', Cl r) NOs, CO;? ,Ca?
30. Haunboupiiee 4nciio aHMOHOB 00pa3yeTcst Py JUCCOLUAIIU 1 MOJTb
a) FeCl3 0) Ca(NO3), B) Na,COs; r) Na,S

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

a)Na® u SO,° 6) Zn*u CI, B)Al* w OH )K" u NOg
32. Cymma k03¢ (UIIMEHTOB B YpaBHEHHH 3JIEKTPOJIUTHUYECKOW JMCCOLMAIMM HUTpaTa *kKee3a
(IIT) paBHa

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

3.1.2. MeToauueckue MaTepHaIbI

TecTupoBaHue aJisi TEKYIIEH OIICHKH YCTIEBAEMOCTH CTYJEHTOB IMTPOBOAUTCS B popMe OyMaskHO-
ro tecta. CTyJeHTy npejiaraercs OTBETUTh Ha 14 BOIpocoB 3akpeIToro Tuna 1 u3 4-x.

O61ee Bpemst , oTBeieHHOE Ha TecT 20 MUHYT
Tect npoBepsieTCs B pyYHOM PEKUME M OI[EHKA COOOIIAETCS CTYACHTY HE MO3HEe 3aHATHS clie-
JIYFOITIETO 33 TeM, Ha KOTOPOM ITPOBOJIUAJICS TECT.



3.2. YcTHBI onpoc
3.2.1. IlepevyeHb BONPOCOB /JIsl YCTHOTO ONPOCA 1O CJAeAYIONUM TeMaM:

Tema «OcHOBHDBIE 3aKOHBI M MOHATHS XUMHM

1. XuMunyeckue sIBIEHUs U IPOLIECCHI, KaK MPOSIBICHNE XUMUUYECKOTO JIBUIKEHUS MaTEPUU.

2. XUMUYECKUN XapaKTep OUOIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE IOHATHS: MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM Ta3oB, Yucno ABoraapo.
OkBuBajieHT. MomsipHas Macca 3KkBUBajieHTa. PaKkTOp SKBUBAJIEHTHOCTH.

4.3akoH 3kBUBaNEHTOB. [ [posiBIEHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3MeE.

Tema «KuHeTHKa XMMHUYECKHUX MPOLECCOB)

1.OCHOBHBIE MOHATHSA XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIU.

3.3akoH aeiictBusi macc. KoHcranra ckopoctu. MosnekynsipHOCTh peakuuu. DakTopsl, BIHUSIO-
1€ Ha CKOPOCTh XUMUYECKOW PEAKIIH.

4.3akon Bant-I'odda. Temneparypusiii ko dunuent. [Ipumenenue npasuna Bant-T'odda ans
IIPOrHO3MPOBAHHOIO XPaHEHHUs JIEKAPCTBEHHBIX IpenapaToB. BiusHue temieparypbl Ha CKO-
pPOCTh OMOJOTUYECKUX MPOIECCOB.

5.®@oroxumuueckue peakuuu. @orocunrtes B Ouosornyeckux cucremax. Karamus. depmenTsl,
KaK KaTalln3aTopbl OMOXUMUYECKUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMeELIEHHME XMMHUYECKOIO pPaBHOBECHS.
[Tpunuwmn Jle-Illarense.

Tema «PacTBOpBI

1. CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB. PacCTBOPHUMOCTD TBEPIBIX, JKHIKUX M ra30-
o0pa3HbIX BellecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX JKUKOCTSIX.

2. KonnuratuBHbeie CBOMCTBA PaCTBOPOB HEANEKTPOJIUTOB. 3akoHbI Payis. D0ynrockonudeckas
Y KPUOCKOIUYECKast KOHCTAHTA PACTBOPUTEIIA..

3.0cmoc. OcmoTtnyeckoe AaBieHue. Poiab 0CMOTHYECKOTo JaBieHHs] B OMOJIOTMYECKHX CHCTe-
Max. Typrop. [Inazmomnus.

4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTUYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB ANEKTPONUTOB. M30TOHMYECKHIT KO3 PUIIMEHT ero PU3NYeCKUuil CMBICI.
6.Teopust PIEKTPOIUTUYECKON AMCCOIUAIK. Poib ruapaTanui MOHOB B OMOJOTHYECKHX CHC-
TeMax. CUIbHBIE U ci1a0ble AIEeKTPoIUThI. CTeneHb AUCCOLUAINK; KOHCTaHTa AUCCOIUAIINH.

7. IlpoTonuTHyeckoe paBHOBECUE B Bojie. BomopoaHblil moka3aTens. PaBHOBecHE COCTOSIHUS B
pactBopax amdonutoB. Bnusiaue pH - cpeqibl 1 MOHHOM CHITBI pacTBOpa Ha OMOXUMHYECKUE
IIPOLIECCHI.

8.IIporoimTdeckoe paBHOBECHE B PEAKIHAX cosibBom3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa TMAPOJIN3a. [ MaApOIUTHYECKHE MTPOLIECCHI B dKHBOM OpraHU3ME.

3.2.2 Mertoanueckne MaTepHuaJibl
Kpurepun oneHkn ycTHOro onpoca
«OTIUYHO» BBICTABJISICTCA o6yqa}01ueMycs{, €CJIM OH YCTKO BBIpa)I(aeT CBOHO TO'—IKy 3peHI/I${
M0 paccMaTpUBaEeMbIM BOIMPOCAM, MPUBOJS COOTBETCTBYIONINE (DAKTHUECKHUE JOBOJBI U MPUME-
PBL
«XOpOIIO» BBICTABISIETCS] 00ydYarOmIEeMycsl, €CIId OH JIOMYCKAaeT OTIENIbHbIE HEeOOIbIIHe
HCTOYHOCTHU HOFpeHIHOCTI/I HpI/I OTBECTC.



«Y/10BJIETBOPHUTEJbHO» BBICTABIIIETCS 00YyJaroOMEeMycsi, €ClIM OH 0OHapyKHUBaeT mpoode-
Jbl B 3HAHUAX (PAKTUYECKOTO M OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 MaTepuana u3y4yaeMoH Jauc-
LUATIJIUHBI.

«HEeY/0BJIETBOPUTEJIBLHO» BbICTABIISIETCS 00YYarolEMycs, €ClIM OH OOHapy>KUBAaeT Cy-
IIECTBEHHBIE MPOOENbl B 3HAHUSAX OCHOBHBIX TEOPETHUECKUX IOJIOKEHUH yd4eOHOW IUCIMILIH-
Hbl, HEYMEHHUE C TIOMOILBIO MTPENOJaBaTelIs IOIYyYUTh NIPAaBUIbHOE PEIICHHE KOHKPETHOH ITpaK-
TUYECKOH 3a/1a4M U3 YMCIIa IPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHON TUCIUTUIMHBI.

3.3. Ycrubiii onpoc (Kosu1okBuym)

3.3.1. Ilepeyenb BOMPOCOB /Jisl YCTHOI0 ONMPOCa KOJLIOKBUYMa 1,2,
KosioxkBuym 1

1. XuMunyeckue sIBIeHUs U IPOLECCH, KaK MTPOSIBIIEHUE XUMUYECKOTO JIBUKEHUSI MaTEpUU.

2. XUMUYECKUN XapaKTep OUOIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE OHATHUSA: MOJIb, MOJISIPHAsI Macca, MOJISIpHBIN 00BbEM razoB, Yucno ABoraapo.

OkBHBaJIeHT. MossipHast Macca SKBHUBajeHTa. PakTOp 3KBUBAJIEHTHOCTH.

4.3akoH 3kBUBaJICHTOB. [ [posiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3MeE.

5.0OCHOBHBIE NOHATUS XUMHUECKOW KHHETHKH.

6.CKOpOCTh XUMHYECKHX PEaKIUi.

7.3akoH neiictBus Macc. KoHcranTta ckopocTH. MosekyIsspHOCTh peakuuu. DakTopsl, BIUAO-

1€ Ha CKOPOCTh XUMUYECKON PEAKIIH.

8.3axon Baut-I'opda. Temneparypusiii koapdunuent. [Ipumenenne npasuna Bant-I'odhda nns

IIPOrHO3MPOBAHHOIO XPaHEHHUs JIEKAPCTBEHHBIX IpernapaToB. BiusHue TemmepaTypbl Ha CKO-

POCTh OMOJIOrMUYECKUX IPOLIECCOB.

5.®@oroxumuueckue peakuuu. @ortocuHTe3 B Ouonornyeckux cucremax. Karamms. depmeHTsl,

KaK KaTalu3aTopbl OMOXUMUYECKHUX IPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMeELIEHHME XMMHUYECKOIO pPaBHOBECHS.

[Tpunuwmn Jle-Illarense.

7. 13 okcunos BaO, K0, TiO,, Ca0, Al,03, MgO, ZnO BriOepuTe 1Ba OKCH/IA ¢ HanboJIee BbI-

paXKeHHBIMU OCHOBHBIMU CBOMCTBaMH. Y K&KUTE BAJICHTHBIE AJIEKTPOHBI BEIOPAHHBIX 3JIEMEHTOB

12.TemnepatypHsblil k03¢ duiueHT peakuu paseH 2. Ha ckoibko rpajycoB He0OOXOAMMO MOBBI-
CUTb TEMIIEpPATYpPY, UTOObI CKOPOCTh PEaKIMU BO3pOCiia B § pas.

13.0npenennuts 4ucao MoOJEH U 4UCIO MOJb 3KBUBalIeHTOB: 10 r cepHoi kuciotel, M 50 r

cynbdara xpoma(lll).

KonnokBuym 2
1. CriocoOsI BeIpaKeHUs1 KOHIIEHTPAIIMU PacTBOPOB. PacTBOPUMOCTH TBEPABIX, JKUJIKUX U Ta30-
o0pa3HbIX BellecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX JKUIKOCTSIX.
2. KonnuratuBHbeie CBOMCTBA PaCTBOPOB HEANEKTPOJIUTOB. 3akoHbI Payis. D0ynuockonudeckas
Y KPUOCKOIMYECKast KOHCTAHTA PACTBOPUTEIIA..
3.0cmoc. OcmoTHueckoe gaBieHue. Polb OCMOTHYECKOTO IaBJIEHUS B OMOIOTMYECKHUX CHUCTE-
Max. Typrop. [Inazmomnus.
4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTUYECKUX CUCTEMAX.
5.CBoiicTBa pacTBOPOB ANEKTPONUTOB. M30TOHNYECKHI KO3 PUIMEHT ero GU3nYecKuil CMBICI.
6. Teopust PIEKTPOIUTUYECKON AMCCOIMAMK. Poib ruapaTani MOHOB B OMOJOTHYECKHX CHC-
TeMax. CuiibHBIE U ci1a0ble AMEeKTPoInThl. CTeneHb AUCCOIUAIK; KOHCTaHTa AUCCOIHAIINH.
7. IlpoTonuTHyeckoe paBHOBECUE B BoJie. BoopoaHblil moka3aTenb. PaBHOBECHE COCTOSIHUS B
pactBopax amponautoB. Bausaue pH - cpeasl 1 HOHHO CHITBI pacTBOpa Ha OMOXUMHYECKHE
IIPOLIECCHI.



8.IlpoTonuTnyeckoe paBHOBECHE B PEAKLMAX coylbBONIN3a. [ uaponu3 coneit. CTeneHb 1 KOH-
CTaHTa rUApoIN3a. ' MOApONUTHYECKHE IPOLECCHI B )KMBOM OPTaHU3ME.

9.0cHOBHBIE TIOJOKEHHUS U MOHATHS KBAHTOBOI MEXaHUKHU. DJIEKTPOHHOE 00JIak0. XapaKTepu-
CTHKA DHEPreTUYECKOTO COCTOSIHUSL 2JIEKTPOHA KBAHTOBBIMU YHMCIIAMHU.

10.IMpunuun Haumensei sHeprun. [Ipasmino Kineukosckoro. [Tpunuun [Taynu. [Ipasumno ['yn-
Ja.

11.2neKTpoHHbIE U ANIEKTPOHHO-Tpaduueckue GopMyisl aTOMOB. S apo aToma.

12. Tlepuoanyeckuii 3axkoH J[. . MeHneneeBa u ero TpakTOBKA B CBETE KBAHTO-MEXaHUYECKON
Mozienu aroma. CBOMCTBAa aTOMOB JIEMEHTOB (paanyC, SHEPIUs HOHU3ALMU, SHEPTUS CPOACTBA K
JIEKTPOHY, JIEKTPOOTPULIATENBHOCTB ).

13.ITpupoaa xumMuuecKor CBs3U. MeTo/| BaJICHTHBIX CBsi3eil. [ mOpuau3anms aToOMHBIX OpOUTa-
Jei u reoMerpuyeckas popmyia Mosiekyibl. «Curmay u « IIu » cBa3u.

14 Vounnas cBs3b. KoBanenTHas cBsi3b. JIUNONbHBIN MOMEHT. [{JTMHA CBSA3M, SHEPTrUsi CBS3H, 10O-
JSIPHOCTB CBSI3U.

15.BonoponHas cBA3b. (MEXKMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIsipHast). buonornueckoe 3HaueHue
Y POJIb BOJOPOIHOM CBSI3U.

3.3.2. MeToanueckne MaTepuaJbl

Kpurepun onieHKH KOJII0KBHYMA

«OTJIMYHO», BLICOKHH YPOBEHb

OOyuaromuiics mokasaji IpOYHbIe 3HAHNUS OCHOBHBIX ITOJIOKEHHH MO TeMe KOJIOKBUYMa
B paMKax pasjena yueOHOH AMCLUIUIMHBI, YMEHHE CaMOCTOATENIbHO PEellaTh MPAKTUYECKHUE 3a-
Jlauy, J1eJ1aTh 000CHOBAHHBIE BBIBOJIBI.
«XOpPO1I0», NOBBIIICHHBIN YPOBECHD

OOyuaromuiics noka3an IpOYHbIE 3HAHHUSI OCHOBHBIX IOJIOKEHUH 10 TeME KOJIJIOKBUYyMa
B paMKax pasjena yuyeOHOM JUCLUIUIMHBL, YMEHHE CAMOCTOSTENIbHO PEIIaTh KOHKPETHbIE MPaK-
TUYECKHUE 33/1a4H, NPeayCMOTpEeHHbIe pabouell mporpaMMoil, OpUEHTUPOBATLCS B PEKOMEH[I0-
BaHHOW CIPaBOYHOM JMTEpaType, yMEeT NMPaBWIbHO apryMEHTHPOBATh IIOJIyYE€HHBIE pE3yibTa-
THI.
«YAOBJIETBOPUTEIBLHO», IOPOrOBLIN YPOBEHb

OOyuaromuiics Moka3al 3HAHHE OCHOBHBIX IOJIO)KEHHUH TEeMbl B IMpefesiax COOTBETCT-
BYIOILIETO pa3jiena y4eOHOW JUCHUIUIMHBL, YMEHHUE MOJyYUTh C TIOMOIIBIO MpenojgaBaress npa-
BHJIBHOE PEIICHNE KOHKPETHOM MPAaKTHUYECKOW 3aa4y U3 YUCia IPELYCMOTPEHHBIX B TEME, 3Ha-
KOMCTBO C PEKOMEH/I0BaHHOM y4eOHOH JInTepaTypoi.

3.4. PepepaTuBHbBIE PAaGOTHI
3.4.1. CIIUCOK TEM PE®EPATOB
1. Xumust S — 351eMeHTOB, OHOJIOTHYECKOE 3HAYCHHE.
2. Xumust P —snemeHTOB, OMOIOTHYECKOE 3HAUCHUE.

3. Xumust d — sy1eMeHTOB, OMOIOTHYECKOE 3HAUEHUE.

3.4.2. MeTtoanyecKknue MaTepHaJIbl

INPABUJIA O®OPMJUIEHUSA U ITIOPAJAKE 3AIHIUTBI PEOEPATA
IO IMCHUIIJIMHE

«XuMus HEeOPraHmvdeCKkad M aHAJIUTHUHICCKAA)



OOyuaromumiicsi BBIOUpaeT TeMy pedepara U3 NpeasIoKEHHOTO CIIUCKa (MyHKT MIPOrpaM-
MbI 5.1.) . B Teuenue cemecTtpa 10KEeH ObITH IOATOTOBIICH OJMH pedepart. 3amura pedeparon
IPOXOJUT HA 3aHSATHH, COTJIACHO KAJIIEHAAPHO-TEMAaTHUYECKOMY TIIaHYy.

TpeGoBanust k opopmiieHuI0 pepeparta

B BepxHeill yacTu TUTYJIBHOTO JIUCTA yKa3bIBaeTCA Ha3BaHWE yueOHOrO 3aBEJCHUS. B KO-
TOPOM TIPOBOAMTCS 3a HMTa pedepara. B meHTpe nucTa pa3MeIarTcs Ha3BaHHWE Y4eOHOTO
npeaMera U GopMyJIUPOBKA TEMbI; UyTh HIKE - (aMIUINS, UMS U OTYECTBO 00YYAIOIIErocs U ero
NPUHAIIEKHOCTh K Kypcy U (aKyabTeTy, paMuins, UM ¥ OTYECTBO Mpenojanareis. BHusy mo
HEHTPY YKa3bIBAIOTCSI Ha3BaHUE HACEJIEHHOIO MyHKTa, B KOTOPOM HamucaH pedepat, U roj] ero
HaIMCaHMsL.

3a TUTYIBHBIM JIUCTOM pedepara cielyeT ero OrjiaBIieHUe, KOTOPOe COCTOUT U3 YeThl-
pPEX OCHOBHBIX YACTEW: BBEJECHMSI, OCHOBHON YaCTH, 3aKJIFOUEHUS U CIIUCKA HUCIIOIb30BAaHHOMN IS
Hanucanus pedepata nurepatypsl. [Ipy Hanuuuu npuiokeHuit nHGOpPMaLKU O HUX JOJKHA CO-
JIEPKATHCS B OIJIABJICHUU.

Bo BBenenuu pedeparta ykaszbBaloTCs I11eJib pabOThI (MJIM HECKOJIBKO LENeii), a TaKxke
3a/1a4d, KOTOpbIE TPeOyeTCs pemuTh Uil €€ TOoCTikeHUs . O0beM BBEACHUS MOXKET COCTaBIATH
JIBE-TPU CTPAHUIIBI TEKCTA,

OcHoBHasl 4yacTh pedepara CONEPKUT MaTepuai, KOTOPBI OTOOpaH O0YJarOIIHMMCS TSI
paccmoTpenus npobiembl. OH MOXKeET OBbITh pa3fenieH Ha naparpadsl. CpenHuii 00beM OCHOBHOU
yactu pedepara - 10-15 crpanu.

B 3akmouenun pedepara 00yqaromunics caMocToAaTeIbHO GopMyaupyeT BoIBOAbL. O0b-
€M 3aKJIIoYeHus - 1-2 cTpaHuLbL.

B cnucke ucnonb3oBaHHOW A7l HamucaHusi pedepara aurepaTypsl B andaBUTHOM MMO-
CJIEIOBATEIbHOCTH YKa3bIBAIOTCS BCE MCTOYHHKHU, KOTOPBIMM IOJIb30BaJICS OOydaromuiics npu
noAroToBKe paboThl, cornacHo TpeboBanusim ['OCT.

IIpoueaypa 3amursl pepepara
3amuTa pedepara MPOBOIUTCS COTIACHO KAJICHAAPHO-TEMATUICCKOMY IUIAHY 3aHSITHMA.
Pedepat npencrapisercs k 3amuTe Ha Tuctax popmara A4. TeKCT Ha HUX JIOJDKEH OBITh
OTIIeYaTaH Ha KOMIIbIOTEpE. B HCKITIOUUTENIEHOM ciTydae JIonmyckaeTcs 3amura pedepara, mpe-
CTaBJICHHOTO B pyKOMMCHOM Bapuante. [Iporeaypa 3amuTel pedepara Ha SK3aMeHe MpeCTaBIIsI-
eT coOo:
- BBICTYIIEHHE aBTopa pedepata (10 10 MUHYT), B X0JIe KOTOPOT'0 O0yJaromuiics 101-
JKEH TOKa3aTh CBOOOTHOE BIIQJICHHE MAaTEPHUAJIOM 10 3asBJICHHON TEME,
- OTBETHI Ha BOMPOCHI MPEMO/IaBaTEeNsl U CTYIEHTOB IPYIIIHI.
[ToaroroBka u 3ammura pedepaTta OlIEHHBAETCS B Oajuiax:
1. Ogopmnenue (maxcumanvro 4 baira)
1 Gamn — pedepar pacrieyaTaH U3 CETH UHTEPHET, C YKa3aHUEM CBOEH haMUiIuu
2 Ganna — pedepat pacredyaraH U3 CeTH HHTEPHET, COCTABIECHO COJIep KaHUe WU
CITUCOK JIUTEPATYPBI
3 Gana — caMOCTOSITENTFHO HAMMCAHHBIN pedepaT, OTCYTCTBYIOT CCHUIKU Ha
HMCTOYHUKH HCIIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6anna — pedepart opopmIIeH O BceM TPeOOBaHUSIM.
2. Buicmynaenue ¢ doknadom (makcumanvro 4 banna)
1 Gayn — CTyIEeHT, He OTPBIBASCh YUTAET JOKIIA]
2 Gayuta — CTYJICHT YUTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT IMOSCHEHUS
3 Gana — CTYACHT JOKJIAIbIBAET CAMOCTOSTEILHO, MHOT1a UCTIONB3YIO 3aMUCH
4 Gayta — CTyJIEeHT CBOOOJIHO BIIaJICCT MaTePHAIIOM, HE UCTIONB3YET IPU OTBETE 3aITHCH.
3. Omeemvl Ha 80NPOCyHL nNpenodasames U 0OHOKYPCHUKOS. (MAKCUMANbHO 4 bania)
1 Gayut — CTyJIEHT UIIET OTBET B pedepare M 3a4nUTHIBAET €TO.




2 6amma — CTyneHT AaeT OJTHOCIIOKHBIN OTBET (Ja/HET)

3 6amta — CTyaeHT oTBevyaeT Ha OOJIBIIMHCTBO BOIIPOCOB, CONPOBOXKIAET MOSCHEHUSIMH.

4 Gayma — OTBETHI 1aHBI HA BCE TOCTABJIEHHBIE BOMIPOCHL. C MOsiICHeHUsIMU. CBOOOHO OpHUEH-
TUPYETCS B TEME.

3.5. JIabopaTopHblie padoThI
3.5.1. B paboueii nporpamme Mpox0oxIAeHUs TUCHUAIUIMHBI TPEAYCMOTPEHO BbinonHenue 10
"1abopaTopHbIX padot . [Ipumeps! 1abopaTopHBIX PabOT MpeCTaBICHBI HUXKE

JlaGoparopunasi padora Ne 1. KauecTBeHHbIe peaklMyi HA KATHOHBI 1 AHUOHBI OUOTeH-
HBIX 3JIEMEHTOB. S- 3JIeMEeHTBI.

OnbIT Ne 1. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE CBOHCTBA MEPOKCH/IA BOJOPOAA.

B npo6upky nomemiaroT 6-8 kamnens pacTBopa nepmanranara kamusi KMnO, u 2-3 kammm aByx-
HopmanbHOTO 2H pactBopa cepHoit kucinotsl HySO, . 3atem no6asbre 3-4 xarum 10% pactBopa
nepokcuaa Bogopona HpO,. Kak m3aMmeHuTcs 1BeT pacTBopa, 3amucarh B kypHaie. CocTaBUTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE YPaBHEHUE JAHHOM peaKuu.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B nmpo6upky nomemator 8-10 kamesnp quctui. Boabl U 1 kammo ¢eHon-gpranenHa, 3aTeM MHK-
pormnaTeneM 100aBiIs0T HecKoabKko KpucTauiukos Nap;COg3, pa3MemuBaror.

OTMeTuTh B KaKOM IIBET OKpacuTcs pacTBOp (eHos-(hrasienHa. 3anucaTth ypaBHEHUE THIPOIIN3a
KapOOHaTa HaTpUs B MOHHOM U MOJIEKYJIIPHOM BHJIE.

OnpiT Ne 3. O6napy:kenne karnona K
I'ekcanutpokobanbtat /I1I/ Hatpus - Naz[Co(NO2)s] B cirabokuciion u HEUTpaIbHOH cpene 00-
pasyet c COJISIMU Kanus KPUCTAJUIMYECKUN 0CaJI0K K2oNa[Co(NO,)g].

HWonnprii BUA:
2 K"+ Na" + [Co(NO2)s]* = K,Na[Co(NO,)g] |

B npoOupky BHOCAT 2 Karuik KOHIIEHTpHUpOBaHHOTO pacTBopa xyopuaa kanus KC1 u 2 kamnu
CBEXKEIIPUTOTOBIICHHOTO KOHIIeHTprpoBaHHOTO pactBopa Naz[Co(NO;)s]. Beimamaer ocamok
NaK;[Co(NO,)s]. Eciu ocamok He 06pa3yercst, TO MOTUPAIOT CTEHKH MPOOUPKH CTEKIISIHHOM Ta-
JIOUKOM. 3anucaTh IIBET 00pa3oBaBIIerocs ocajika.
HamucaTs ypaBHEHHE peakiiiy B MOJIEKYJISIpHOU (popme.

OnbiT Ne 4. O0Hapy:keHHe KaTI/IOHaMg+2

A) Enkue 1menoun BBIIENSIOT U3 PaCTBOPA COJIeH MarHus Oenblii aMpOpPHBINA 0CaIOK THIPOKCHIA
Mg (OH), HWounslii BUa: Mg2+ +20H = Mg (OH),|

B npo6upky BHOCST 4 Kamiu pactBopa xiopuna maraus MQCl, wm 2-3 kammm pactBopa ruipo-
kcnga Hatpus NaOH, npoucxonut BbimageHue ocaaka. OTMETUTh LBET OCaJKa. 3alucarhb
yYpaBHEHHE PeaKLMU B MOJIEKYJIIPHOI GopMme.

B) 'mnpodocdar natpus NapHPO,  sBisieTcst XapakTepHBIM pEaKTHBOM Ha MOHBI MarHUsl.
B pactBopax cozmeprkaliux XJI0puJ aMMOHHMS, B IPUCYTCTBUU aMMHUaka (aMMHayHO-OydepHas
CMeCh) 00pa3yercsi KPUCTAUTMYECKUH O0CaJoK MarHui-aMMmoHui-¢ocdar. MoHHBIN BUI:
Mg? + NH," + PO, — Mg NH4PO,|

K 5-6 xamsm pactBopa xiopuaa marauss MgCl, npubaBnsioT 2 Kariy XJopHaa aMMOHHUS
NH4Cl, 3atem 2 xamnm pacTBOpa aMMHaka W IO KarlIsiM pacTBOP HATpus ruupodocdara
Na,HPO,, Bemanmaer kpucraummaeckuii ocagok. OTMETUTh [BET OCAIKa. 3amucaTh ypaBHE-
HUE PeaKIMy B MOJIEKYJISIpHOM (hopme.



OnbiT Ne S. Peaknus o0Hapy:KeHUs] KATHOHA Ca*

Oxkcanat ammonust — (NH4)C204 — 00pasyer ¢ COMsAMHU Kalblus MEJIKO-
kpucraumnueckuit ocaiok CaCy04 MoHHBINM BUA:

Ca®" +C,0,% =CaC,04]|

K 5-6 xaruisam pactopa CaCl, mpuwiuth 5-6 kanens pacrBopa (NH4)C204 peaktusa. O6pasyeT-
csi ocagok. OTMETUTH IBET OcajKa. 3anucaTh ypaBHEHHE PEaKIUU B MOJIEKYJISIpHON (hopme.

Jladoparopnasi padora Ne 2. KosimuecTBenHblii anaan3. Turpumerpus.
OmnpenesieHne KApOOHATHOM /BpeMEHHOI/ #KeCTKOCTH BO/bI

’KectkocTh BO/IBI 00YCIOBIICHA IPUCYTCTBHEM B HEH COJIEH MarHus M KaJbIHs. KECTKOCTh
BOJIbl BBIPAXKAETCA KOJIUYECTBOM MWJITUAIKBUBAJICHTOB MOHOB KaJbLUS U MarHusi, COAEpKaIinux-
cs B | mutpe Boabl. OIMH MUJUIMAKBUBAJIEHT >KeCTKOCTH oTBevaeT 20,04 MI/1 HOHOB KajbIus
win 12,16 mr/n noHoB Maraus. Msirkast BoJia COJAEPKUT < 4 MIKB/JI. MOHOB KaJIBIIHSI U MarHus,
CpemHexecTKas - 4-8 MIKB/JI, )KeCTKas 8-12 makB/n. CymMMapHOe coaepKaHHUE Pa3THYHBIX
COJIeH KaJIbIIUsl U MarHusi oOyclaBiIMBaeT OOLIYI0 KeCTKOCTb BOJbl. OO0Ias KEeCTKOCTh BOJIbI
nojpasiensaeTcss Ha KapOOHaTHYI0 W HekapOoHaTHyro. HekapOoHaTHasi (IMOCTOSHHAs) YKECT-
KOCTb BOJIBI CO3/Ia€TCS IPUCYTCTBUEM B HEW XJIOPUJIOB M CYJIb(ATOB MArHUS U KaJbLIUs, a Kap-
OoHaTHasi (BpeMEHHas) - COJEPKaHUEM B BOJIC THAPOKApOOHATOB 3THX METaIoB. BeneacTeue
TUAPOIN3a TUAPOKApPOOHATOB BOJA UMEET LIEIOYHYIO PEAKIUI0, TTOITOMY MOXKET ObITh OTTHUTPO-
BaHa KUCJIOTOW B MPHUCYTCTBHUH OJHOTO U3 KHUCIOTHO-OCHOBHBIX MHIUKATOPOB (METOH alUiu-
METPHH ).

Xox paboThl:

1) Hanummte ypaBHEHUS pEakllMi THIPOJIH3a MHIPOKapOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1) Cobepure ycTaHOBKY [UIsi THTPOBAHUS BOJIBI XJIOPOBOJOPOJHOM KUCIOTO.

2)  Ilunerko# Ha 100 MJI TOMECTUTE MCCIICAYEMYIO BOAY B KOHUYECKYIO KOJIOY, 100aBb-
T€ K UCCIeIyeMOi Bojae 2-3 Kalid METHIOBOTO opaHxeBoro. I[Ipu Hamuunm OukapOoHa-
TOB JKHJIKOCTHh OKPACHUTCS B KEJTHIN LBET.

3) OrrutpyiiTe NPUTOTOBICHHYIO MPOOY PACTBOPOM COJSIHOW KHCIOTHI O MEepexoja
XKEJITON OKpPAaCKW MHIMKATOpa B OPAaH)KEBYIO. THUTpOBaHUE BHIMOJHUTE HE MEHEE TPEX pa3 Jio
NOJIy4eHHUsl 3HAaUeHUH, OTINYaroMxcs He 6onee, yeM Ha 0.1 M.

4)  Paccuwmraiite cpeaHee o0beMa XJIOPOBOJOPOJIHON KHUCIIOTHI, 3aTPAYCHHOTO HA THTPO-
V,+V, +V,;

3
5) PaccuwuraiiTe KapOOHATHYIO KECTKOCThH BOBI (MMOJIB/J):

x = CHK(HCI)-\>/(HCI)-1000

H,0

6) Tlomb3ysce Tabnuiet KiacCHpHUKAIIMK BOIBI MO XKECTKOCTH, CAeIaiTe BHIBOJ, K Ka-
KOH TPyIIIIe OTHOCUTCS HCcaenyemMasl BOoJa.
7) 3anuiuTe MOJy4YeHHBIC PE3yJIbTaThl B TAOJIHIY:
Ta6auua 4.1. Pesynbratel TUTpOBaHuS Tpo0ObI BOAbI pacTBopoM HCI

BaHUE: VP =

3.5.2. MeTtogu4eckue MaTepuaJbl
B xoje BeImonHEHMS 1aOOPaTOPHBIX pabOT clieayeT YETKO CIe0BaTh METOJUKE BBIMOJIHE-

HUS U CTPOTO COOMI0IaTh TeXHUKY Oe3omacHocTU. [lo uToraMm BBIMOTHEHHOH paboThl oopmis-
eTcs OTYET.
OdopmJieHue J1aOOPATOPHOI ¥ MPAKTHYECKOI PadoThI



[TpaBunsHO odopmieHHas JabopaTopHas padoTa JOKHBI COJIEPKAaTh B ceO€ pas3iesbl:
e HazBanue paboTbl

O6opynoBanue.

Llenb paboTHLI.

XoJ1 BBIITOJITHEHHS PAOOTHI.

Pe3ynbraTel HAOMIOIEHUH U BRIYUCICHHI B BU/IE TaOJIHII.

YpaBHEHUS XUMHUECKUX PEeaKUUi (IpH HEOOXOAUMOCTH).

BriBoj (10KEH COOTBETCTBOBATH 1I€JIA PAOOTHI).

Kpurtepuu oneHnBaHus 1a00paToOpPHOii M NPaKTH4YeCKOil padoThI
e OuneHkKa «OTJIMYHO» CTaBUTCS, €CIIU:

a) paboTa BBINIOJIHEHA [10JIHO, IPAaBUIBHO, 0€3 CYILIECTBEHHBIX OIIUOOK, ClIe/IaHbl BEIBOJIBI;

0) PKCIIEpUMEHT OCYILECTBIICH 10 TUTaHYy C YU4E€TOM TEXHUKHU 0E€30IacHOCTH U MpaBuI paboTHI C Be-
I1eCTBaMH U IPUOOpaMH;

B) UMEIOTCS OpraHU3alMOHHbIC HABBIKU (TIOAEP)KUBACTCS] YUCTOTA PAbOUEro MeCcTa U MOps/I0K Ha
CTOJI€, SKOHOMHO HUCIOJIb3YIOTCS] PEAKTUBBI).

e  OueHkKa «XOpOILIO» CTaBUTCS, €CIIH !

a) paboTa BHITNOJIHEHA TPABUIILHO, 0€3 CYIIECTBEHHBIX OMIMOOK, C/IEIaHbl BEIBO/IBI,

0) IOIYCTHMBI: HEMOJHOTA MPOBEACHUST WIM OQOPMIIEHHS 3KCIEPUMEHTa, OJ[HA-J(BE€ HECYIIECT-
BEHHBIC OIIMOKU B MPOBEICHUU WM OPOPMIICHHH SKCIIEPUMEHTA, B TIPaBHJIax pabOTHI C Belle-
CTBaMH U IPUOOPaAMH.

e OueHka «yI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM JOIYIIEHBl OJHA-JBE CYIICCTBCHHBIE
omuOKM (B XOA€ JKCIEPUMEHTA, B OOBSICHEHHWH, B OPOPMIICHUH PAOOTHI, IO TEXHHKE
6e30macHOCTH, B paboTe ¢ BeleCcTBaMU U IMpHOOpaMu), KOTOPbIE UCHPABISAIOTCS C MIOMO-
MIBIO YYHUTETIS.

e OueHka «Hey10J1eTBOPUTEIbHO» CTaBUTCS, €CIU JONYLICHbl CYIECTBEHHbIE OMNOKHU (B
X0l 3KCIIEPUMEHTA, B O0BSICHEHUH, B 0hOpMIICHUH PabOThI, MO TEXHUKE 0€30MaCHOCTH,
B paboTe C BeUIECTBAMH M NMPUOOpPaMH), KOTOPbIE HE HCIPABIISIIOTCS Jake MO yKa3aHUIO
YUUTEIS.

Bo Bcex ciydasx OIGHKAa CHIDKAeTCs, €CM OOy4aroIIWiCs He COOIoAa IMpaBwiia TEXHUKU
0€30I1acHOCTH.

3.6.01eHOYHBbIE CPEICTBA K IK3aMeHY.
3.6.1.1. Bonpockl, BBIHOCHMBIE HAa IK3aMeH

1. CoBpemeHHas Teopusl CTPOEHUS aTOMa.

OCHOBHBIE TIOJIOKEHUS TPOTEKAHUSI XMMUYECKUX PEAKIUI C TOUKH 3PEHHS] TEPMOANHA-
MUKH.

KauecTBeHHbll aHaIu3.

[TnanerapHast 1 KBaHTOBO-MEXaHUYECKasi MOJIENIb CTPOEHHUS aTOMA.

[ToHsiTHE PHTANBIINY.

Kakwue BeriecTBa MOTYT SIBIISITBCS OKUCIIUTEISIMU: IEPMAHTaHaT Kajlusl, COJITHas KUCIO-
Ta, IEPEKHUCh BOAOPOJA, CEPHASI KMCIIOTA.

Bonopoanslii moka3aress.

JpoOHbIit ¥ cucTeMaTUYeCKUA aHAIH3.

IToctynate! bopa.

0. 3akon I'ecca.

Bnusinue paznuyHbx pakTOpOB HA THIPOIIHU3.

12. KonndecTBEeHHBIH aHATH3.
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13.
14.
15.
16.

17.
18.
19.

20.
21.
22.

23.
24.
25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

JlucniepcHble CUCTEMBI.

KBaHTOBBIC UnCIIa.

OcHOBHBIE IOHATHS TEPMOAUHAMUKHU.

Hanucatb 1 ypaBHATH METOJIOM 3JIEKTPOHHOTO OanaHca peakifio: B3auMOACHCTBUE BO-
JI0poJa € a30TOM.

HNonHoe paBHOBECHE BOJIBI.

OO011e NPUHLIMIBL U BUJBI KOJIMYECTBEHHOI'O aHAIU3A.

Bonopoanslii mokazareib pacTBOpa paBeH 3, ONpeIeanuTh KOHIEHTPALUIO HOHOB THAPO-
KCHJIa B pacTBODE.

OuU3NYeCKUil CMBICI KBAHTOBBIX YHCEIN U UX HU(GPOBBIX 3HAYCHUI.

ITonsTHE BHTpOIUM.

K kakoMy Ty peaklMii OTHOCUTCS peaKLsl B3aUMOJICUCTBUSA MEU C CEPHOM KHUCIIO-
TOI: HalKUCaTh €€ U apryMEHTUPOBATh OTBET.

Buns! runpoinusa.

I'paBUMETPUYECKUI METO aHAIU3A.

Hanucatb 1 ypaBHATH METOJIOM 3JIEKTPOHHOTO OanaHca peakifio: B3aUMOCHCTBUE BO-
JI0poJa € a30TOM.

Ornucanue 3JIeKTPOHHOM CTPYKTYpbl HA0OPOM KBaHTOBBIX YHCEN.

Ouneprus ['nb6ca.

Paccuutate M, okHCIMTENS M BOCCTAHOBUTEIS JIJISl PEAKLMU: LIUHK + a30THAasA KUCJIOTA.
Hanmcars ypaBHEeHHs THAPOIM3a 110 IEPBOM CTYIIEHHU: XJIOpUIA Kajlus, alieTaTa HaTpHUs.
VYka3zatp xapakTep cpefsl.

Haiitu maccy mienoun (KoH), HEOOXOAUMYIO JIsl TOTHON HeWTpanu3auuu 10r cepHoi
KHUCJIOTBI.

TuTpuMETpUYECKUI aHAIN3.

[Tonumepsl U OIUTOMEpHI.

KomnieMeHTapHOCTD.

K kakoMy TuIy peaklii OTHOCUTCS peaKUusl B3aUMOICUCTBUS MEIU C CEPHOM KHUCIIO-
TOM: HaNKcaTh €€ U ApPryMEHTUPOBATh OTBET.

ITpunauun [Haynu u 3anper [laynu.

[TonsATHE CKOPOCTH XUMUYECKON PEAKIIUN.

Oxucnenue u BoccranoBieHue. [Ipusectu npumepsl.

Hanmcars peakiuu rugponmsa o nepsoit crynenu: KCN, - cynbdara nuaka.

IIpaBuiia KBaHTOBOM MEXaHUKH.

@DakTOpPBI, BAUAIOIMINE HA CKOPOCTh XUMHUYECKOUW pEaKIIVH.

I'maposnus couneil.

VYkaxkuTe, Kakue BeIIeCTBa MOTYT SBJIATbCS BOCCTAHOBUTEISIMU: XJIOP MOJIEKYJISIPHBIH,
AQHUOH XJIOPA, IEPEKUCh BOJOPOJIA, CEpHAs KUCIIOTA.

3aKOH SKBUBAJIEHTOB JIJIsl pEarupyoIlirX BEIIECTB.

Xumuueckoe U Gpa3zoBoe paBHOBECHE..

[TpyHIMIT MUHUMYyMa SHEPTUU U NPaBUIIO XYyHJA.

3aKOH JEHCTBYIOIMX MACC JJI1 TOMOTE€HHBIX PEAKIUH.

[Topsinox ypasHuBanust OBP.

Meron HeUTpaIu3aLuH.

[TonsiTve 0 BBICOKOMOJIEKYISPHBIX COSAMHEHUSX.

ITpaBuiio KieukoBckoro u noiay4deHue sHepreTudeckoro psaa Kiedkosckoro.

3aKOH JIEUCTBYIOIIUX MACC JIJI T€TEPOr€HHBIX PEAKIIHiA.

VYcnoBust 06pa3oBaHus U paCTBOPEHUS OCAJIKOB.

VYKaXuTe OKUCINUTENb U BOCCTAHOBUTEND B PEAKLIMN: B3aUMOJEHCTBHE Keje3a C CEpHOU
KHCJIOTOM.

Hanummre ruiponus, ykakuTe XapakTep CpeJibl: XJI0pH HaTpuUs, XJIOPU] AMMOHUSI.



55. Touka 3KBUBaJIEHTHOCTH.
56. OCHOBHBIE MOHSITUI KAUECTBEHHOIO M KOJIMYECTBEHHOI'O aHaIN3a.

3.6.1.2. IlpuMepsl 3a1a4, BHIHOCUMBIX HA IK3aMeH:
1. Kakoe xonuuecTBO ocajka oopasyercs npu B3aumojericteuu 100 r nutpata cepedpa ¢ 50
T COJIIHOM KHUCJIOThI?
2.KoHueHTpanust HOHOB Bojoposa B pactBope 10-3 mounb/n. Paccunraiite THAPOKCUIBHBIN
MOKa3aTeb.
3.CKonbKO JIUTPOB BOABI HE0OXoauMo 106aBuTh K 1,5 1 0,5 H pacTBOpa xJIopuaa HaTpus,
yT00OBI OJTyunTh 0,1 H pacTBOp.
4.Haiitu maccy menoun (KOH), HEOOXOAUMYIO ISl MOJIHOM HedTpanmuzanuu 10 r cepHOU
KHUCIIOTBHI.
5.BbruMcauTh NpOLEHTHYIO KOHLEHTpaluo | H pacTBopa xjiopuaa HaTpus (IuioTHOCTh 1,2
/M),
6.CKOJIBKO JUTPOB BOABI HE0OXoauMo 106aButh K 1,5 1 0,5 H pacTBOpa XJopuaa HaTpus,
yT00OBI oSTyunTh 0,1 H pacTBOp.
7.Paccuntare M» OKMCIIUTENS U BOCCTAHOBUTENS JJIs1 PEAKI[MH: LIMHK + a30THAas KUCIIOTa.
8.BomopoaHbiii moKa3aTens pacTBopa paBeH 3, ONpeneiIuTh KOHIICHTPAIUI0 MOHOB THIIPO-
KCHJIa B pacTBOpE.
9.0npenenuts 00beM 0,5 H cepHOM KHUCIOTHI, HEOOXOIUMBIN I HeWTpanu3anuu 150 mu
0,1 1 pactBopa KOH?
10.Haiitu maccy menouu (KoH), HEOOXOAUMYIO JUIsl MOTHOW HedTpanu3anuu 10 r cepHoit
KHCJIOTBI.
11.Hanucatp ypaBHEHHs peaklMil THAPOJIA3a CoJie 0 | CTyNneHu B MOJIEKYISIPHOM U HUOH-
HOM BUJI€: - cynb(aTa amromunus, - K28S.
12. TemnepaTypHblii KO3QHUIMEHT peakiuu paBeH 2. Ha ckonbko rpagycoB HEOOXOAUMO
MOBBICHTB TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIUU BO3pocia B § pas.
13.0npenenuTs Yucio MOJIeH U YMCIIo MOJIb KBUBajeHTOB: 10 r cepHoit kuciotel, 1 501
cynbdara xpoma(lll).
14. Beruncnuts, ckoinbko raunepuna C3Hs(OH)s HyxHo pactBoputh B 200 T BOJIbI, 4TOOBI
pactBop 3amep3an npu — 5°C. Kpuockomnuueckast moctosiHHas BobI 1,86 rpaj.
15. U3 ckOIbKHUX aTOMOB COCTOUT MOJIEKYJIa HO/Ia B CIUPTOBOM PACTBOpE, €CIIA PACTBOP
6,35 r iioma B 100 r sTranona kunut npu 78,59°C?
16. Cxonbko rpammoB riroko3bl CeHi206 66110 pacTBOpeHo B 0,511 BOJIBI, €CIM TeMIieparypa
KHUIICHUS NIOJIy4EHHOI'O pacTBOPA COCTAaBUIIA 102°C?
17. Yemy paBHa Temrepartypa 3amep3anus pactBopa AlCl; ¢ MossipHO# KOHIIEHTpaIHel K-
BuBajieHTa 0,3 MOJIB/JI, €CIIM €ro cTeneHb Aucconuanuu pasHa 60%?
18. B kakoM KOJM4YeCTBE BOJBI HaJIO pacTBOPUTH 6,84 T rirroko3bl CgH1206, 9TOOBI HaBITe-
HHE napa Bojsl, pasHoe mpu 65°C 250 rlla, cuumsminock jno 248 rlla?
19.Haiinure OTHOCUTEIBHYIO MOJISIPHYIO MacCy HEIEKTPOJINTA, eciu ero 10%-Hblil pacTBOp
KHUIIUT NIpU 100,6°C.
20. Cxonbko BOABI HA/I0 MPUOABUTH K 2 71 pacTBOpa caxapa, YTOObl MOHU3UTH €r0 OCMOTH-
YecKoe J1aBjieHue B 3 paza?
21. PaccumTaiiTe MaccoBYIO JOJIO XJIOpUIa HATPUS B (PU3HOIOTHIECKOM PACTBOPE, OCMOTH-
yeckoe jaBienue koroporo npu 25°C cocrasiuser 762,7 xlla (a=1, p=1r/CM3).
22. Hanmmmre ypaBHEHMS peaKUUi B MOJIEKYJIIPHOM, HOHHOW U COKPAIIEeHHOW HOHHOM
dhopmax MeKIy CEpHOI KUCITOTON U THAPOKCUIOM KaJTusl.



23. Hanumurte Bce BO3MOXKHBIE YPABHEHUS PEAKIIUN B MOJIEKYJISIPHOM, MIOHHOW U COKpa-
IIEHHOW MOHHOU (hopMax MEKIY CIEAYIOIIUM KUCIOTaMU U OCHOBAHUSIMHU:
NaOH,Mg(OH)g, H2803, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJISPHBIX YPABHEHUM peakluii, KOTOPHIE BBIPAXKAIOTCSI HOHHO —
MOJIEKYJISIPHBIMHU YPaBHEHUSIMHU:

a) Mg®* + CO3*> = MgCOs

6)H + OH =H,0

25. Beraucnuth KoHIeHTpanuio nonoB OH  u NH, B0,5M pactBope NH,OH, ecnu koH-
cranTa gucconuanun K = 1,8% 10,

26. CKOJIbKO TpaMMOB MOHOB Ba** conepkutcs B 200 M HACHIIIIEHHOTO pacTBOpa KapOoHa-
ta 6apusi, eciu [1Pg,co3 = 8% 10°,

27. CocTtaBbT€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS pEaKLUil B3aUMOIEHCT-
BHUS B pacTBOpax MEXIy:

a) XJIOpUJIOM KOOIIbTa U CYJIb(PUIOM KaJIHs;

0)rUAPOCUITUKATOM KAJIUS U THIPOKCHIOM KaJHS.

Uemy paBHA KOHIIEHTpPALIKS Ka)KJOT0 HOHA B HACKIILIEHHOM pacTBope cyibduia cepedpa?
28. Kakoe u3 BemiecTs: ruipokapOoHaT Kanus, cyiabdaT KaAMHUs, THAPOKCH Oapus OyaeT
B3aMMOJIEHCTBOBATH C CEPHOM KUCIOTON? BhIpazure 3Tu peakiiuu MOJIEKYJISIPHbIMUA U UOH-
HO-MOJIEKYJISIPHBIMU YpaBHEHUSIMHU.

29.CocTtaBbTe MOJICKYJISIPHBIC YPAaBHEHUS PEAKIIMI, KOTOPBIE BHIPAXKAIOTCS CICAYIOIIUMHU
MOHHO-MOJIEKYJIIPHBIMU YPAaBHEHUSMU:

a) 3Ca®" + 2P0, = Cas(POu)2l;

6) NHs" + OH = NH,OH.

YemMy paBHA pacTBOPUMOCTH CyJIb(huIa KaAMUS B MOJIb/IT ¥ T/MOJIb?

30. CocTaBbTe MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEaKIUil B3aUMOICHUCT-
BUS B PACTBOpaxX MEXIY:

a) cynb(dar xkene3a u HUTpaT CTPOHIIHUS;

0) HUTPUT HATPHUS U COJISIHAS KUCIIOTA.

31.Yrto Ha3pIBaeTCA HOHHBIM Mpou3BeAeHuEM BoAbl? Uemy oHO paBHO? JlaiiTe BBIBOJI BhIpa-
YKEHUSI HOHHOTO Mpou3BeAeHMsI BoJbl. Kak BiuseT TemnepaTypa Ha HOHHOE IPOU3BEICHUE
BOJBI?

32. CKOJIBKO rpaMMOB THJIPOKCUJIA HATPUSI HAXOAUTCS B COCTOSIHMM MOJHOM IMCCOLMALIUU B
100 ma pactBopa, pH koToporo pasen 137

33. PaccunTarh MOJISIpPHYIO KOHIIEHTPALMIO HOHOB BOJIOPOAA U THIPOKCH/IA B PaCTBOPE TH -
poxcuaa Hatpus ¢ pH = 12,5.

34. Haiigute BOJOPOIHBIN MTOKA3aTeNb KOHIIEHTPUPOBAHHOTO PACTBOPA CHIIBHOTO JIEKTPO-
aurta — 0,205 M HCI.

35. K 150 r 20% pactBOpa caxapo3sl 1o0aBmim 45 T TIIIOKO3b1. PaccunTaiite MaccoBbI€ J10-
JIM YTJIEBOJIOB B HOBOM PacTBOPE.

36. dns weirpanuzauu 20 mia 0,1 H pacTBOpa KMCIOTHI HOTPeOOBAIOCH 6 MII pacTBOpa e/i-
Koro HaTtpa. OnpenennTs HOpMalbHYI0 KOHIEHTPALMIO pacTBOpa €IKOr0 HaTpa.

37. HopmanpHas konueHtpanus pactBopa KNO3 paBna 0,2 momns/n. HaiiTu npoueHTHYIO
koH1eHTpanuio pacrBopa KNO3 u monspayro korteHTparuio pactBopa KNO; [TnotHOCTS
pacTBOpa MPUHATH paHoi 1 r/mi1.



38. Beruncinute MOJSIPHYIO M MOJISIPHYIO KOHIEHTpaluio skBuBaneHTa 20 % pactBopa xJjo-
pHIa Kanblus IWIOTHOCTRIO 1,178 1/mit.

39. Uemy paBna HopmanbHOCTh 30% pactBopa NaOH mnotHoctsio 1,328 r/mn? K 1 11 3Toro
pacTBopa npudaBwiIn 5 J1 BOJIbl. BeruMcInTe MaccoByIO 1010 MOIYYEHHOIO PacTBOpA.

40.K 3 1 10 % pactBopa HNO;3 mnotHocThIO 1,054 /™M1 iprbaBuim 5 1 2 % pactBopa Toit
K€ KUCIOTHI II0THOCTHIO 1,009 r/mit. BeruncianTe MaccoByIo JI0JII0 B MPOLIEHTAX U MOJISAP-
HYIO0 KOHIIEHTPAIIHIO MOJIYYEeHHOI'0 PacTBOpa, 00beM KOTOPOro paBeH & JI.

41. Onpenenuts MOJSIPHOCTb, HOPMAIbHOCTb, MOJISUIBHOCTD U TUTP 4 %

pactBopaFeSO4 06beM koTOpOTro paseH 1,5 11, mmotHocTs 1037 Kr/m°>

42. CKoIIbKO TPaMMOB pacTBOpa C MacCOBOH J1oJieil cepHOil KHCIOTH 96% HE0O6X01MMO
BIUTH B | JT BOJBI, YTOOBI MMOTYYHTH PACTBOP C MACCOBOM

43. Ckonbko mia 0,5 M u 0,1 M pacTBOpOB a30THOM KUCIIOTBI CJIETYET B3SITh JJIsl IPUTOTOB-
nenus 1000 mu 0,2 M pacTtBopa.

44. CocTaBUTH 3JEKTPOHHBIE (DOPMYIIBI U MPEACTABUTH IpapuuecKu pa3MelleHre IeKTPo-
HOB 110 KBAHTOBBIM SU€iiKaM JJIs1 yKa3aHHBIX 3JieMeHTOB. [Ipoananu3upyiite BO3SMOXKHOCTH
pa3beIMHEHUs CIAPEHHBIX AJIEKTPOHOB MPHU BO30YKJIEHIUH aTOMOB C 00pa30BaHUEM-
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUU C TEOPHEH CIIMH-BATEHTHOCTH. Y TIIEPOJ, XJIOP.
45.CocTaBbTe JIEKTPOHHBIE (POPMYJIBI U TIPEIACTABhTE IPAPUICSCKH Pa3MEIICHHUE ICKTPO-
HOB 10 KBAHTOBBIM SYEHKaM ISl YKa3aHHBIX 2JIEMEHTOB. [Ipoananu3upyite BO3MOKHOCTH
pa3beIMHEHHS CIIAPEHHBIX JIEKTPOHOB IIPU BO30YXKICHUU aTOMOB ¢ 00pa30BaHUEM BaJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEH CITUH-BAJICHTHOCTH.

46. Kakoe KBaHTOBOE YHCIIO OIpeIesieT KOJTUIECTBO OpOUTaeii B JaHHOM MOJAYPOBHE aTo-
ma? Yemy paBHO 4KciI0 opOuTaneii Ha s-, p-, d— u f— moaypoBHsx?

47 Hanumute 3HaYEHHS BCEX YEThIPEX KBAHTOBBIX UMCEIN JUISl TPEX JIFOOBIX AIEKTPOHOB Ha
4Ap-noxypoBHE. 3HAUEHUSMHU KaKOTO KBAHTOBOT'O YKCJIa Pa3IUYal0TCs TPH JIEKTPOHA yKa-
3aHHOTO nonypoBHs? [Touemy MakcUManbHOE YUCIIO 3JIEKTPOHOB Ha P-TIOIypOBHE paBHO 67
48. IIpencraBbTe DIIEKTPOHHBIE CTPYKTYPHI Zn2+; S6+

49. Kak n3MeHSI0TCSI CBOMCTBA THIPOKCHIOB 2JIEMEHTOB B MEPUOAaX U IPyMIax ¢ yBeaude-
HUEeM nopsiAkoBoro Homepa? [louemy?

50. KakoBa coBpemenHas ¢popmymnupoBka [lepronuueckoro 3akona? B uem mpuunna me-
PHOIUYECKON 3aBUCUMOCTH CBOWCTB DJIEMEHTOB M 00pa3yeMbIX UMH COEIMHEHUH OT 3apsiaa
s71pa aTOMOB?

51. Tlpoananu3upyiTe N3MEHEHUS BETMUUHBI 3aPSI0B SJIEP, PAIUYyCOB. ATOMOB, DJIEKTPO-
OTPULIATENILHOCTEHN U CTeNeHel okucienus 4 nepuoaa. KakoBbl 3aKOHOMEPHOCTH 3TUX U3-
MEHEHUI NMpH ABUKEHUU — T10 TPYIINE CBEPXY BHU3 WU IO TIEPUOTY cieBa HampaBo? Kak
W3MEHSIETCSl B 9TOM HaNpPaBJICHUH METAITMYHOCTD SJIEMEHTOB M XapaKTep UX OKCHIOB U
TUAPOKCUAO0B?

52. CoctaBbTe (POPMYIIBI OKCHUIOB M TUJIPOKCUIOB MapraHiia. Kak u3MeHsieTcsi KUCIOTHO-
OCHOBHOM M OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIN XapakTep ITUX coenuHeHui? [loqunHsroT-
Csl JIU 9TH COEAMHEHUS 001Iel 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB OKCHAOB U THIPOKCH-
J0B?

53. U3 okcunoB As;03, P20s, GeO,, SO3, Al;03, V205 BeIOEpUTE 1BA OKCHAA ¢ HanOOJIEe
BBIPAKCHHBIMU KACJIOTHBIMH CBOHCTBAMH. Y KQKHUTE BAJICHTHBIC 3JIEKTPOHBI BHIOPAHHBIX
3JIEMEHTOB.



54. U3 okcumo BaO, K0, TiO,, CaO, Al,03, MgO, ZnO BeibepuTe aBa OKCHIA C HAUOO-
Jiee BBIPAXKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y KaXXHUTE BaJICHTHBIC DJIEKTPOHBI BHIOPAHHBIX
DJIEMEHTOB.

55. IlpuBenuTe COBpEMEHHYIO (DOPMYIIHPOBKY MEPUOINIECKOT0 3aKoHA. OOBSICHUTE, TIO-
4eMy B TICPUOJMUYECKON CHCTEME 3JIEMEHTOB apTrOH, ITOMEIICHBI COOTBETCTBEHHO TIEpe]]
KaJIMeM, XOTs UMEIOT OOJIbIIIYI0 aTOMHYIO Maccy. Kak Ha3bIBaloTCs Mapbl TAaKUX dJI€MeH-
TOB?

56. s ruapocynbdaTta HaTpHs OCTPOTE rpadudecKyro GopMyITy U YKaXKUTE BUIbI X1-
MUYECKOW CBA3HM B MOJIEKYJIe: HOHHAs, KOBAJICHTHAs, MOJISIPHAs, KOBaJCHTHAs HEMOJIApHas,
KOOpJMHAIIMOHHAS, METAJUTMYECKasi, BOJIOPOIHAS.

57. loctpoiiTe rpadpuveckyro GOpMyIly HUTPUTAa AMMOHHS U YKQXKHUTE BUIbI XUMHUECKOM
CBsI3M B 9TOM Monekyne. [TokaxuTe, kakue (Kakasi) CBSI3U «PBYTCS» MPH TUCCOIHAIINH.
OO0BsicHUTE, UTO TAKOE 8000p0oOHas c6:43b? [IpuBeuTe MPUMEPHI €€ BIAUSHUS Ha CBOMCTBA
BElIEeCTBA.

58. VkaxkuTe BHIbI XUHMHUYECKOM CBA3U B cieayromux mosekynax: CH3Br, CaO, J, NH,CI.
KakoBbl OCHOBHBIE CBOICTBa JaHHBIX BUAOB cBA3HU? 59. Kakas cBsi3b Ha3bIBaeTCs s- U Ka-
Kasg — P-cBsi3pto? Kakas u3 Hux meHee npounas? M3o0pasure cTpykTypHBIE (HOPMYIIBI
stana CyHg, aTriena CoHa n anietunena CoH,. OT™MeThTe S- 1 p-CBSI3M HA CTPYKTYPHBIX
cXeMax yrJIeBOJIOPOJIOB.

60. Kakne crIbl MEKMOJICKYIISIPHOTO B3aUMOICHCTBHS HAa3bIBAIOTCS JUTIOIh - TUITOTBHBIMU
(OpHEHTAaLMOHHBIMU ), UHAYKIIMOHHBIMU U AUCTIEPCUOHHBIMU? OOBSICHUTE MIPUPOAY ITUX
cui. KakoBa mipupoaa rnpeo06iajaronux Cuil MeXMOJIEKYISIPHOTO B3aUMOICHCTBUS B KaXK-
oM u3 caeayronux Bemiects: HoO, HBr, Ar, N, NH3?

3.6..2. MeToanuecKkne MaTepHaJIbl

VYcioBus U NOPSAOK NPOBEACHUs 3K3aMeHa naHbl B lIpunokenun Ne 2 k mosiokeHHIO
[IB/I-07 «O mpoBeneHUU TEKYLIEro KOHTPOJSI YCIEBAEMOCTH M IPOMEXKYTOUHOM arrecTanuu
00y4aroIIuXCsI».
Ha noaroroBky orBera oOydvaromiemycsi MperocTaBiseTcss He 0ojiee OJHOr0 aKaJgeMHYECKOIo
yaca. Ha ycTHBIN 0TBEeT 00y4aromierocst o BOIpocaM 3K3aMEHAIMOHHOTo OuiieTa OTBOAUTCS He
6onee 10 MuH, 1 He 6oJiee 5 MUHYT Ha OTBETHI Ha JOIOJIHUTENbHbBIE BOIIPOCHI 3K3aMEHaTOpa.

OOyuaronuiicsi, UCIIBITHIBAIOIINN 3aTPYAHEHUS MIPU MMOATOTOBKE K OTBETY MO BHIOPAHHO-

My OWJIeTy, MMEET MpaBo IMOJYYUTh BTOPOH OUJIET C COOTBETCTBYIOLIUM MPOJJIEHUEM BPEMEHU
Ha MOJTrOTOBKY.
Otmerka "OTJAMYHO" CTaBUTCS CTYJEHTY JaBLIEMY MOAPOOHBINA OTBET HAa 00a TEOPETUUECKUX
BOIPOCA, a TAK)XKE MPAaBUIIBHO PEHIMBIIEMY U MOJPOOHO OOBSICHUBIIEMY 33/1a4y.
OtmeTtka "Xopowmo" cTaBUTCS IpHU MOJTHOM OTBETE Ha BOIPOCHI AK3aMEHALIMOHHOTO OUjeTa, HO
JIOIYCKAJIMCh HEKOTOPBIE HETOYHOCTU B (POPMYITUPOBKAX MIIM HE MOJHOCTBIO OOBSCHEH OTBET, U
pelIMBILEMY 3a/1auy.
OtmeTka "YA0BJIETBOPUTENBHO" CTABUTCS ITPH HEMOJIHOM OTBETE HA TEOPETHUUYECKUE BOIIPOCHI
HK3aMEHALlMOHHOTO OMJIeTa M MOMBITKE PelINTh 3a/1ady (WK MPaBUIbHBIN U MOAPOOHBIN OTBET
Ha TEOPETUUYECKUE BOMPOCHI, HO OTCYTCTBYET PELICHUE 3a/1a4H).

IIpumep 3K3aMeHallNOHHOTO OUJIeTa

@enepanbHOE FOCyAApCTBEHHOE 0I0IKeTHOEe 00pa3oBaTe/ibHOE YUpeskIeHHe BbICIIero 00pa3oBaHus
«HBaHOBCKAasi rOCYIapCTBEHHAs! ceIbCKOX03slicTBeHHas akagemus nmenn /LK. beasiesa»




@axynbTer NHXeHEepHO-2KOHOMUYECKUI

Kadempa EcrecTBeHHOHAYUYHBIX JUCLUILUINH

CrenuanbHOCTh 36.03.02 3o0o0TexHus

(mampaBieHHE)

Juctummuna XuMUsl HEOpraHu4ecKas U aHATUTHYECKas

®dopma 0OyqeHus OvHas Kypce 1 Cemectp 1

IK3aMeHALMOHHBbIH OuteT No
1. PacTtBOpHI c1a0ObIX AMEKTPONHUTOB. THITBI CAOBIX AIEKTPOIUTOB. CTyreH4YaTas TUCCOIH-
LY, HAIUIIUTE YPAaBHEHHUE IUCCOLMALUN JUIsl YTOJIbHON KHCIIOTHI U BBIPA)KEHHE KOHCTaH-
ThI IMCCOLUALINHU T10 | U 2 CTyIEHH.
2. Tmaponus no aHuoHy. HanuimnTe HOHHO-MOJICKYJIIPHOE M MOJICKYJISIPHOE YPAaBHEHHUE TH/I-
pomnu3za conu cynbduta Hatpus. Kakas cpena B pacTBope 3TO# cou?

3.

Ornpenenuts MOJSIIBHYIO KOHUEHTpauuto 15%-Horo pactBopa menoun NaOH.
Y1Bepxaaro:
3aB. kadempoii N.K. HaymoBa

(moanuch)

DenepabHOe roCyIapcTBEHHOE OI0MKeTHOE 00pa3oBaTe/bHOEe YUpesKIeHUe BbICIIEro 06pa3oBaHus
«BaHOBCKasi rocy1apcTBEHHAsI CeJIbCKOXO03siicTBeHHasi akagemusi umenu /I K. BexasieBa»

daxkynbTer NHXeHepHO-2KOHOMHYECKUI

Kadenpa EcTecTBeHHOHAYUYHBIX JUCILUILUINH

CrieniuaabHOCTD 36.03.02 3o0o0TexHus

(HampaBieHue)

Jucriurumna XWUMHsl HEOpraHUYecKask U aHAIUTHYECKas

®dopma o0yueHus 3a04yHast Kypc 1 Cemectp 2

IK3aMeHAIMOHHELIN OniaeT Ne
1. Xummnueckas kuHeTnka. CKOpOCTh XUMHUYECKON peakiuu. XuMuueckoe paBHoBecue. [Ipun-
mui Jle-IlaTense.

2. T'maponu3 mo kaTHOHY. Hanmummre HOHHO-MOJIEKYJIIPHOE ¥ MOJIEKYJISIPHOE YpaBHEHHE
THIPOJTU3a COMM XJIopua IuHKa. Kakas cpena B pacTBope 3Toi cou?

3.

Onpenenuth MOJSUTEHYIO KOHIIEHTparuio81%-Horo pactBopa menoun NaOH.
YTBepxkaaro:
3aB. kadempoit N.K. Haymora

(noamnuce)




BaabHO-peliTHHrOBasi OLCHKA 3HAHMN O0YYaIOIIMXCH COCTABJIEHA B COOTBETCTBUM C
I[IBA-07 «O mpoBeAeHUH TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTaluu

00yYarouXCs».

Oue}mBaHne pe3yjbTaToB HpOMe)l(yTO‘lHOﬁ arrecranmm.

Onenka Konnuectso 6amoB
"HEYAOBIECTBOPUTEIHHO" 0-23
"y IOBIETBOPUTEIHHO" 24 -29
"xoporio" 30-35
"oTIINYHO" 36 -40

HTorosasi 6aJbHO-pPeTHHIOBAs OLIEHKA:
Omnpenensiercs MyTeM CyMMUPOBaHUs 0AJI0OB, MOJMyYEHHBIX IO pe3yJabTaTaM TEKYIIero KOHTPO-

JI51 B cemecTpe, O0HYCHBIX 0ajioB U 06aJIOB, MOJYYSHHBIX HA SK3aMEHE.

Urorosas peitunroBast | TpaguiimoHHas OLIEHKA Orenka (ECTS) I'pananus

OIICHKA
0-59 HEYIOBJICTBOPUTEIHHO F HEYIOBJIETBOPUTEIHHO

60 - 64 YIOBJIETBOPUTEIILHO E MOCPEACTBEHHO
65-74 D YIOBJIETBOPUTEIHHO
75 -84 XOPOILIO C XOPOILIO
85-89 B OUYECHb XOPOILIO
90 - 100 OTIIUIHO A OTIINIHO

TpanunrioHHast OlleHKa BMECTE C UTOTOBOM O0aTbHO-PEUTHHTOBOM OIICHKOM BBICTABJISICTCS B 3a-
YETHO-7K3aMEHALIMOHHYIO BEIOMOCTb.

Konmponw 3a ycnesaemocmuto obyuaiowuxcs ocywecmensiemcs 6 coomeemcemeuu ¢ 11B/]-
07 «O npogedenuu mexkywje2o KOHMpOJis YCNeeaemMocmu U npoMedCYMmoyHou ammecmayuu 00y-

Uaroumuxcsr.




