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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJISA)

Ilenp ocBOEHHA AUCUUIUIMHBL: JaThb CTYACHTaM TEOPETHYECKHE, 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 IPOUCXOXKICHUS,
OXpaHbl OKPYKaIOLIEH Cpelbl OT 3arpsA3HEHUN U JIp.

2. MECTO JUCIHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MMPOI'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc JUCHUTUIUHBI

O6ecneunBaromue (Tipe-
HICCTBYIOIIUE) AUCIIUTLIN-
HBI, TPAKTUKU

ObecneunBaemsbie (Toce-
JYIOITUE) TUCIMUIUIAHBI,
MPaKTUKH

00s13aTeIbHON 4acTH 00pa30BaTEILHOM IPOrPaMMBI

OasoBas

[IkonbpHBIE KypChl GUBNKH, XUMHH.

((OpFaHI/I‘IeCKaH XUMMUA, «buonornueckas XUMMUA»,

«BerepunapHo-

CaHUTapHas DKCIIEPTU3A ChIPbS U IPOLYKTOB KUBOTHOT'O IPOUC-
XOXKACHUD?, « TeXHOXMMHUUYECKUN KOHTPOJIb dKUBOTHOBOIYECKOTO
CBIPBS U IPOAYKTOB €r0 nepepaboTkn», «DU3NKO-XUMUYECKHE ME-
TOJIbl aHaNU3a», «IIulieBble 1 OMONIOTNYECKH aKTUBHBIE 100aBKU» U

Ap.

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.JIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIETEHIIN)

udp n HaumeHoBaHWE

NuaukaTtop(bl) JOCTHKEHUST KOMIIETEHINY / TUTAHUPYe-

Howmep(a) paszze-
na(oB) TUCIIH-
TUTHHBI (MOJTYJIs),
OTBEYAIOUIEeTo(1X)
3a (hopMHpOBaHHE

KOMIIETEHIIUN MBI€ pe3yJIbTaThl 00yUeHHS JAHHOTO(bIX) HH-

JIuKaTopa(oB)
JIOCTHKEHUS
KOMIIETCHIIUU

OIIK-2. Criocoben npume-  |U/I-1omk-2 JleMoHCTpHpyeT 3HaHUE OCHOBHBIX 3aKOHOB H

HATb OCHOBHBIC 3aKOHBI M METOJ0B UCCIEAOBAHUM €CTECTBEHHBIX HAayK JUIs pelle-

METO/LbI UCCIIE0BAHUI HHUS 3371249 PO(PECCHOHANIBHON JEATETLHOCTH.

€CTECTBEHHBIX HayK IS pe-

IHCHI 3a/at mpodeccHo- |72k, FcIonb3yeT 3HAHMS OCHOBHBIX 3aKOHOB I

HAJIEHOU JIEATETEHOCTH METO/JIOB MCCJIEeI0BaHHUI €CTECTBEHHBIX HAYK IS pele- BCE

HUA 3a1a4 HpO(bCCCHOHaIIBHOﬁ ACATCIIBHOCTH.

N -30mk- [IpumMeHseT 0OCHOBHBIE 3aKOHBI M METOIBI HC-
CJI€IOBAHUN €CTECTBEHHBIX HAYK JJI PEIICHUS 3a1a4
podeCcCHOHANBEHON IS TETLHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)
4.1.

Conep:xaHue IMCUMILUIUHBI (MO1YJIs1)

4.1.1. Ounan cpopma:

Bunapl yueOHbBIX 3aHATHH U
TPYAOEMKOCTb, 4ac. x IpumeHs-
o=l o 5 E eMbIE aK-
No § S = E E z THUBHBIE U
i Tembl 3ansATHI S § 2 & | o g 4 HHTEpaK-
% 2 g § 35S é THBHBIE
= | 2§ g § e T |TexHOMOrMA
ES| g | 2 = 00y4eHust
o

1. Beegenune. OCHOBHBIC 3AKOHBI U IIOHATHA XMMHH

1.1. 4 1 4 |KILYO, |Cemunap.
OnpeneneHne XUMHH, KaK HAYKH. XHUMHAYECKUE T.9 CaMocCTos-
SBJIEHUS] U TPOIleCChl, KaK MPOSBICHUE XUMHU- TelbLHas
YECKOr0 JBM)KEHUS MATEpHH. XHMHYECKUI pabora ¢
XapakTep Ononormyeckux 3aKoHOB. OCHOBHBIC NTHTEpaTy-
MOHATHSA: MOJIb, MOJISIpHAs Macca, MOJISIPHBIN poit.
o0Bem razos, Uncno ABoraapo.

OxBuBaNeHT. MosipHast Macca SKBUBAJICHTA.
3akoH 3KBUBaJICHTOB. [IposiBIeHNE 3aKOHA IK-
BUBAJICHTHBIX OTHOIICHUH B )KHBOM OpPTaHU3-
Me.

2. JHeprusi XMMHYeCKHX MPOIIECCOB.

2.1.|BHyTpeHHsAs sHeprusl. DHTAIbMUSA. DHTPOIHAL. 2 2 |KJL, YO. |Cemunap.
CBoOonHas sHeprus. PakTopbl, ONpeessio- T3 Camocros-
M€ HAIIPABJICHUS XUMHUYECKHX PEaKIHi. TeNbHas

pabota ¢

JTUTepaTy-

poil.
3.KuHeTHKa XMMHYECKHX IIPOLIECCOB.

3.1.|OcHOBHBIE MOHATHS XUMAYECKOH KUHETHUKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHX PEAKINil. 3aKOH JeHi- KL CamocTost-
ctBus Macc. KoncranTa ckopoctu. Moneky- T.9 TeIbHAas
JIIPHOCTH peakiuu. GakTopsbl, BIUIIOMIKE HA pabora c
CKOPOCTh XMMHUYECKOH peakiuu. 3akoH BaHT- JIATEpaTy-
lodda. Ilpumenenue npasuna Bant-I'odda ) 1 4 POiA.

JUIs1 IPOTHO3UPOBAHHOTO XPaHEHUs! IPOAYKTOB
nuTaHus. BausHue TeMnepaTypsl Ha CKOPOCTh
Ouosoruueckux npoueccoB. PoToxuMHIECKHE
peakuu. PoTocuHTE3 B OMOTOTHUECKUX CH-
cremax. Karanus. @epmMeHTHI, KaK KaTalnu3aTo-
pBI OMOXMMHYECKUX MTPOIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CeMuHap.
Becus. CMeIleHne XuMHU4eCKOro paBHOBECHSL. T, O Camocros-
[Ipunnun Jle-Illarense. 2 1 4 TeJIbHAs

pabora c
JUTEpaTy-




|p0171.

4. PacTBOpBI

4.1. |ducnepcHble cucTeMbl. [loHATHE 0 KOJITOH - 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. PacTBOPUMOCTH TBEPBIX, XKUIKUX U JTUTEepaTy-
ra3000pa3HbIX BEIIECTB. pOii.

4.2.|KommraTuBHBIE CBOMCTBA PACTBOPOB HEDJICK- 4 2 YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Payms. Ocmoc. OcmoTtnde- T,2 Camocros-
cKoe JlaBieHue. Poinp ocMoTHYecKkoro fgasie- TeIbHAs
HUsI B OMOJIOTHYECKUX cucTeMax. Typrop. pabota ¢
IImasmomnu3. Poib BOTHBIX pPacTBOPOB B OHOJIO- JTEpaTy-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
3EKTPOIUTOB. Teopust 3MEKTPOIUTHICCKOM
nqucconuanuu. Pors ruaparay HOHOB B 6HO-
norudeckux cucremMax. CHUIbHBIE U ClTa0bIe
aneKkTponuThl. CTeneHb AUCCOUUALNHT; KOH-
cTaHTa auccoranuy. 3akoH OcTBajibaa.

4.3. \IIporonutnyeckoe paBHOBECHE B BoJie. Bono- 2 2 K, BJIP |Cemunap.
pOoaHBIN TIoKa3aTensb. Biausaue pH - cpenst u T,¥0.3 |CamocTtos-
WMOHHOH CHJIBI pacTBOpa Ha OMOXUMHYECCKHE TeJIbHas
npouecchl. 'maponus conell. CTeneHp U KOH- pabora ¢
cTaHTa runpoin3a. [ uaponurndeckue mporec- JTUTEepaTy-
Chl B )KMBOM OPraHU3ME. poil.

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

5.1.|OCHOBHEBIE TTOJIOKEHUS U OHATHS KBAHTOBOM 4 2 YO, KJI, |Cemunap.
MEXaHUKH. DJIEKTPOHHOE 00JIaKko. XapaKTepu- BJIP Camocros-
CTHKa HEPreTUYECKOI0 COCTOSHUS 3JIEKTPOHA TO TeJIbHas
KBaHTOBBIMHU 4rciamiu. [[prHIIMTT HanMEHBITIeH pabora ¢
sHepruu. [Tpasuno Kneukosckoro. ITpunnun JIUTEpATy-
[Maymu. [IpaBuiio ['ynna. DnexTpoHHbIE U poil.
AJIEKTPOHHO-Tpaduueckue GOpMyJIIbl aTOMOB.

5.2.|llepuoanueckuii 3akon 1. . Menzaeneesa u 2 1 KJL, BJIP |Cemunap.
€ro TPaKTOBKa B CBETE€ KBAaHTO-MEXaHUUECKOM T, Camocros-
Mozenu aroma. CBoiiCTBa aTOMOB 3JIEMEHTOB C) TEJIbHAs
(pamuyc, sHeprys MOHU3ALINHU, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JIEKTPOOTPHUIIATEITLHOCTH ). JTUTEepaTy-

poii.

5.3. [Ipupona xuMuyecko cBs3u. MeTos BajJeHT- 2 1 YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anus aToMHBIX opOuTa- T.D CamocTost-
neit u reoMeTprudeckas GopMyra MOJIEKYIIbI. TeJIbHAs
«Curmay u « ITn » cBs3u. Monnas cBs3s. Ko- pabora ¢
BaJICHTHas CBA3b. J{TMHa, SHEPTHsl, MOJSIPHOCTD JTUTepaTy-
cBsi3u. BonopoaHas cBs3b. buonoruueckoe poil.
3Ha4YeHHE U POJIb BOJOPOJHOM CBSI3M.

6. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKINU

6.1.|OnexkTpoHHas Teopus OKHUCIIUTENBHO-| 2 1 KIIBJIP |Cemunap.
BOCCTAaHOBUTENBHBIX peakiuil. Baxneimue T.9 Camocros-
OKHCIIUTENH, BOCCTaHOBHUTENH. OKUCIUTETHHO- TeJIbHAS
BOCCTAHOBUTENBHBIA JKBHBAJICHT. OKHCIH- pabora ¢
TEIhHO-BOCCTAHOBUTENIBHEIE PEAKIIMH B )KUBOM JTUTEepaTy-
opranusme. lloHsiTHE © OHOXMMHYECKHX poii.
PEIOKCHCTEMAX.

6.2.|OKHUCTUTENHPHO-BOCCTAHOBUTEILHOE PABHOBE- 2 1 KJI, BJIP




cue. OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC T10- T.D
TCHITHAJTBI.
7. KommiekcHble coeMHEHUs
KoopauHanmoHHast TEOpHsT CTPOSHUS KOM-
MJICKCHBIX coennHeHn BepHepa. Onpenerne-
HUE TOHATHH: KOMIUIEKCHBIC COCTHMHECHHUS, LICH-
. CeMuHap.
TPaTBHBIA aTOM, JTUTAH]IbI, KOOPAHHAITMOHHOE CamocTos
91CII0, BHYTPEHHSS, BHEIIHAA cepa. brono-
» BHYTP ’ (bep N KJI, BJIP |reapHas
7.1. [ruueckas posib KOMIUIEKCHBIX COETUHEHNH. 2 1 6
T V0.5 |pabotac
["eMoTrI00UH 1 XJIOPOPUILT KaK KOMILIEKCHBIC repar
coenuHeHHSA. OCOOCHHOCTH TTPUCOCTNHECHUS ot paty
KHCIIOPOJIa K HOHY Kelle3a B TeMOTJIO0MHE. POt
[loHsiTrie 0 OMOHEOPTaHUYECKUX COCTUHCHHUSIX,
WX POJIb B OPTaHHU3ME.
8. Bydepnsbie pacTBOpbI
Cemunap.
[IpoTomuTHIeckoe paBHOBeCHE B Oy(pepHBIX CamocTos-
g 1 [cucTemax. Pacuer pH B OydepHbIX pacTBOpax. ) 1 ) 6 VO. BJIP [renbHast
""" |bydepnast eMkocTh. buonoruyeckas poib Oy- T O pabora ¢
(hepHBIX CUCTEM. muTepary-
pOIA.
0. Xumus S -,P-, d- 3j1eMeHTOB (KaueCTBEHHbII aHAJIN3)
CemuHap.
» CamocTosi-
[IpenMer 1 3a7a9n aHATUTHICCKON XUMUH. enbras
9.1. [Xumus S -,P-, d- snemeHTOB, OHOJIOTHYECKOE 2 1 4 6 [BJIP,YO
o pabota c
3HAUCHHE, XMMHYECKHE CBOWCTBA. P. >
TUTEpaTy-
oM.
10. MeToabl KOJMYECTBEHHOI'0 AHAJIH3A
[Ipenmer 1 3a1a41 aHATUTHYECKOW XMMUH.
Posib 1 3HaUeHHUE €€ B CEILCKOM XO3SIUCTRBE.
CoBpeMeHHbIe TPeOOBaHHS K CEITLCKO- BJIP.VO
10.1[xo3siicTBeHHOMY aHaNU3y. TUTPUMETPUUECKHE 8 6 P ’
MeTOIbl. METO bl KHCIIOTHO-OCHOBHOT'O THTPO- )
BaHHS. MeTO/TbI OKHCHTEILHO— BOCCTAHOBH-
TEITHLHOTO TUTPOBaHUA. KOMIUIEKCOHOMETPHSL.
36 18 18 72
4.1.2. 3aounasn gpopma:
Bujpl y4eOHbBIX 3aHATHH 1
TPYJIOEMKOCTb, 4ac. 5 IpumeHsi-
= = eMBIC aK-
(DI ] < <
s = o = e THBHBIE U
No . 2 g T =) ©
i TeMmel 3aHATHI = 82| & |88 4 HHTEPAK-
%’ E N § 5 L§ g THUBHBIE
= 2 B 1 5 a = TEXHOJIOTUH
25| g S < 00yueHus
E L = = y
o]
2. Beegenne. OCHOBHBIE 3aKOHBI H MOHATHA XUMHH
I1.1. 1 1 7 |KILYO, |Cemunap.
Onpe/eneHrne XUMHAN, Kak HAyKu. XUMAYECKHUE T.9° CaMOoCTOsI-

SABJICHUSA W NPOUECCHI, KaK IMPOABICHUC XUMU-

TCIIbHAsL




YCCKOro JABMIKCHHA MaTCpUU. XUMUYCCKUHA

pabora c

XapakTep OMOJOTHYecKUX 3aKOoHOB. OCHOBHBIC JTATEPATY-
MOHSTHSA: MOJb, MOJSIpHas Macca, MOJISPHBIN poii.
00BeM razoB, Unciio ABoraznpo.

OkBuBajeHT. MoJsipHas Macca 35KBUBAJICHTA.

3aKOH 5KBHBaJIEHTOB. IIposBiIeHNE 3aKOHA K-

BUBAJICHTHBIX OTHOIICHHUH B 3KHBOM OpTaHU3-

Me.

2. JHeprusi XUMHUYECKHX MPOIECCOB.

2.1.|BHyTpeHHsa sHEeprusl. DHTATBIUSA. DHTPOIIHSL. KJI, YO. |Cemunap.
CBoOojHas sHeprus. DakTopkl, ONpPEAeIsIO- TO Camocros-
M€ HAIIPABJICHUS XUMHUECKUX PEaKIHH. TeNbHas

pabora c

JUTEpaTy-

poii.
3.KuHeTHKa XHUMHYECKHX IIPOLIECCOB.

3.1. |OcHOBHBIE TOHATHS XMMAYECKOH KHHETHUKH. YO.K, CemuHap.
CKOpOCTh XUMHUYECKHX PEaKIuil. 3aKOH Acii- KIIL CamocTost-
ctBusa Macc. Koncranra ckopoctu. Moseky- T.9 TeNbHas
JSIpHOCTH peakuy. PakTopbl, BIUAIOLINE Ha pabora c
CKOPOCTh XMMHUYECKON peakiuu. 3akoH BaHT- JIATEpary-
Togoda. [Tpumenenue npasuna Bant-I'odda poit.

IUIs1 IPOTHO3UPOBAHHOTO XPaHEHUs! IPOAYKTOB
nuTanus. BiausiHue Temneparypsl Ha CKOPOCTh
Ouonoruueckux npoueccoB. oroxummuyeckne
peaknuu. PotocuHTE3 B OMOTOTHUECKUX CH-
creMax. Katanus. @epMeHTHI, KaK KaTalnu3aTo-
pBl OMOXMMHYECKUX MTPOIIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CemuHap.
Becusi. CMelIeHue XUMUYECKOTO PABHOBECHSL. T, 9 Camocros-
[Ipunnun Jle-Illarense. TeJbHAas

pabota ¢
JIUTEpaTy-
poil.

4. PacTBOpBI

4.1. |AucuepcHelie cuctembl. [loHaTHe 0 KOO I- YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBOpax. Teriora pacTBo- BJIP Camocros-
penust. ConbBatsl. ['unpatel. Teopus pacTBo- TS TeIbHAas
poB. CriocoObI BbIpakKeHNs KOHIIEHTPAIUH pac- pabora c
TBOPOB. PacTBOPUMOCTH TBEPABIX, JKUIKHUX U JUTEpaTy-
ra3000pa3HbIX BEIIECTB. poi.

4.2.|KomnuraTuBHBIE CBOMCTBA paCTBOPOB HEAJIEK- YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paymnsa. Ocmoc. OcmoTnye- T,9 Camocros-
CKoe JlaBJieHne. Poip ocMOTHYECKOTo JaBiie- TeNbHAs
HUsI B OMOJIOTHYECKUX cucTeMax. Typrop. pabora ¢
[Tnazmonu3. Posib BOJHBIX pacTBOPOB B OHOJIO- JTepary-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
351eKTPOINTOB. TeopHst 3MEeKTPOIUTHYECKON
qucconuanyy. Ponb ruapaTanui HOHOB B OHO-
norudeckux cucreMax. CUIbHbBIE H clla0ble
351eKTposInThl. CTeneHb AUCCOUALNHU; KOH-
cTaHTa aucconnanyu. 3akoH OcTBanbpia.

4.3. \[IporonuTHyeckoe paBHOBECHE B BoJie. Bomo- K, BJIP |Cemunap.
pOIHBIN TIOKa3aTenhb. Biousaue pH - cpenst u T,¥0.D5 |CamocTos-
MOHHOH CHJIBI pacTBOpa Ha OMOXMMHUYECKHE TeNbHAas




npouecchl. 'uaponus coneit. CTeneHs U KOH- pabora ¢
cTaHTa ruapoiusa. [ uaporurndeckue nporec- JTUTEepaTy-
CBI B )KHBOM OpPTaHH3ME. pOi.
5. Ctpoenue atoma. [lepuoauueckuii 3axon /I.U. Menjaeneena.
5.1.|OcHOBHBIE TTOJIOKEHUS U TIOHSATUS KBAHTOBOM 1 9 |YO,KJI, |Cemunap.
MEXaHUKH. DJIEKTPOHHOE 001aK0. XapaKTepu- BJIP Camocros-
CTHKA 3HEPreTUUYECKOI0 COCTOSHUS 3JIEKTPOHA TO TeIbHAsI
KBaHTOBBIMU 4HclIaMu. [IpUHIIMTT HAUMEHBIIICH pabota ¢
sHepruu. [IpaBuno Kneukosckoro. [Tpunimn JuTEpATy-
[Taymu. [IpaBuno ['yHna. DnekTpoHHBIE U poii.
9NEeKTPOHHO-TpaduuecKkue GOpMyJIibl aTOMOB.
5.2.|llepuoanueckuii 3akon 1. . Menzaeneesa u 6 |KJI, BJIP |Cemunap.
€ro TPaKTOBKa B CBETE KBAHTO-MEXaHUYECKOU T, Camocros-
Mozenu aroMa. CBOICTBa aTOMOB 3JIEMEHTOB C) TeJbHAas
(paanyc, SHEPTHsI NOHU3ALMH, SHEPTHSI CPO- pabora ¢
CTBA K DJIEKTPOHY, JIEKTPOOTPHUIIATEITHFHOCTH ). JTUTEepaTy-
poi.
5.3.|IIpupoma XuMHU4IeCKO# cBsi3U. MeTo1 BaJieHT- 6 |YO, BJIP |Cemunap.
HBIX cBsi3ed. [ mOpuan3anms aTOMHBIX OpOHTa- T.9 Camocros-
neit u reoMeTprudeckas GopMyia MOJIEKYIIbI. TeJTbHast
«Curma» u « ITn » cBsa3u. Monnas ces3s. Ko- pabora ¢
BaJIeHTHas CBA3b. J{JTuHa, SHEPrUsl, MOJSAPHOCTD JTUTepaTy-
cBsi3u. BomopoaHas cBs3b. buonoruueckoe poil.
3HaYEHHUE U POJIHh BOAOPOIHOMN CBSI3H.
6. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKINHU
6.1.|DnexTpoHHas TEOpHs OKHUCIIUTENBHO- 8 |KJIIBJIP |Cemunap.
BOCCTAHOBUTENBHBIX peakuuid. BaxHelmue T.9 Camocros-
OKHUCIIATENH, BOcCTaHOBHUTENH. OKUCIHTETHHO- TeIbHAast
BOCCTAaHOBUTENbHBIH 3KBUBaNEHT. OKHCIHU- pabora ¢
TEIHHO-BOCCTAHOBUTENBHEIE PEAKIINH B )KUBOM JTUTEepaTy-
opraam3me. [loHsTHE 0 OHOXMMHYECKHUX poil.
pPEIOKCUCTEMAX.
6.2.|OKUCTUTETHPHO-BOCCTAHOBUTEIEHOE PABHOBE- 1 8 |KJIL, BJIP
cue. OKUCITUTENbHO-BOCCTAHOBUTENBHBIE T10- T.9
TEHITHAIIBI.
7. KoMmiekcHble coeqUHEeHU s
KoopanHanmoHHas TEOPHS CTPOSHUS KOM-
MJIEKCHBIX coennHennii Bepuepa. Onpenerne-
HUE MTOHSATHIA: KOMIUICKCHBIE COEIMHEHHS, TIeH-
. CemuHap.
TpaJbHBINA aTOM, JIMTAH b, KOOPAWHAIMOHHOE CamocTos
YKCII0, BHYTPEHHSIS, BHEIIHSS cepa. BI/IOj]O- KJL BIIP |rensnas
7.1. [ruueckas posib KOMIUIEKCHBIX COETUHEHNH. 10
T YO.D |pabotac
["eMornIo0MH 1 XJIOPOPUILT KaK KOMILIEKCHBIS
coenuHeHMsI. OCOOEHHOCTH MPUCOCTUHEHHS uTepaty-
KHCJIOPOJIa K HOHY Kelle3a B FeMOTII00HHE. pOH-
[loHsiTHe 0 OMOHEOPTaHNYECKNX COCTUHEHHSX,
WX POJIb B OpraHU3ME.
8. By¢epHbie pacTBOpbI
CemMuHap.
[IpoTonuTuueckoe paBHOBecHE B Oy(EpHBIX CamocTos-
g 1 [cueTemax. Pacuet pH B OydepHBIX pacTBOpax. 1 3 YO. BJIP [renpHas
""" |bydepnas emxocTs. buonoruyeckas poss Oy- T O pabora c
(bepHBIX cuCTEM. muTepary-

pOH.




9. Xumus S -,P-, d- 3jieMeHTOB (KauecTBEHHbIH aHAIN3)

CemMuHap.
o CamocTosi-
[Ipenmer 1 3a1a41 aHATUTHYECKOM XMMUU. renbias
9.1. | Xumus S -,P-, d- 3meMeHTOB, OMOIOTHUECKOE 1 8 |BJP,YO
. pabora ¢
3HAUCHHE, XUMHUECKIE CBOMCTRA. P. 3
muTepaTy-
pOIA.
10. MeToabl KOJMYECTBEHHOI'0 AHAJIH3A
[Ipenmer u 3a1a4K aHATUTHYECKOM XMMUH.
Pois 1 3HaUeHNE €€ B CEIBLCKOM XO3SHUCTRBE.
CoBpeMeHHbIE TPeOOBAHMUS K CEIILCKO- BJIP.VO
10.1[xo03siicTBeHHOMY aHaNU3y. TUTPUMETPUUECKUE 2 8 P9 ’
MEeTO/Ibl. MeTobl KUCIIOTHO-OCHOBHOT'O TUTPO- ’
BaHUS. METONBI OKHCUTEIBHO— BOCCTAHOBH-
TEIBHOTO TUTPOBaHUsS. KOMITIEKCOHOMETPHSI.

* YkaspiBaeTcs popma koutposs. Hanpumep: YO — ycerHbiit onpoc, K — komokeuym, T — TecTupoBanue,
P — pedepar, [] — noknan, K3 — ketic-3anaya.

4.2.1. Ounas gpopma:

o 1 xypc 2 Kypc 3 Kypc 4 xypc
Bu samsiit 1 ceM. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. | 8 cem.
Jleximu 36
JlaGopaTopHsie 18
[TpakTnueckue 18
Htoro xoHTakTHOH paboTe| 72
CamocTosiTenbpHas padora | 72
®Dopma KOHTPOIIS 2(54)
4.2.2. 3aounasn gpopma:
. 1 kypc 2 Kypc 3 Kypc 4 xypc
Bun sanarai 1 ceM. |2 cem. |3 ceM. |4 cem. |5 cem. |6 cem. |7 cem. |8 cem.
Jlexn 6
JlaboparopHbie 8
[TpakTuueckue 4
HToro koHTaKTHOW PabOTHI 18
CaMocTosiTeNbHas paboTa 117
Popma KOHTPOJIS 209)

5. OPTAHU3ALUA U YYHEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOS4I-

TEJIbHOM PABOTBI OBYUAIOIIIUXCS O JUCHUIIIMHE (MOJLY.JIIO)

5.1. Conep:xxanue caMOCTOATEIbHON PadOTHI N0 AMCUHUILTHHE (MOTYJIIO)

Tembl, BLIHOCHMBIEC HA CAMOCTOSITEIbHYIO IPOPA0OTKY:

1. Omnpenenenne npeagmera XUMUU. XUMUYECKOE €TMHCTBO MHPA.

2. @axkTop HKBHMBAJIEHTHOCTH, MOJIIpHAs Macca HKBHMBAJIEHTAa, 3aKOH COXPAHEHMsI MaccChl,
MOCTOSTHCTBA COCTaBa, 3aKOH SKBUBAJIEHTHBIX OTHOIICHUH

3. OcCHOBHBIEC TOHATHUS XUMHUECKOW TEPMOIMHAMUKH. BUbI ccTeM U (yHKIIMU COCTOSIHHUS.

4. TlepBoe HayamO TEPMOJAVMHAMHUKH U €TO CIEACTBHUS..

5. DHranbnus, TernoBoi 3pdexT, 3akoH ['ecca.




11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Btopoe Hauano TepMoMHAMUKH, TTIOHATHE 00 SHTPOIUH U CBOOOHOM YHeprun ['mb0ca.
Cpenssisi 1 UICTUHHAs CKOPOCTb XMMHUYECKON peakiuu. DakTopsl, BAMSIOMIME HA CKOPOCTh
peakuuy. 3aKOH JACUCTBYIOIIMX Macc JJIA AJIEMEHTapHOW CTaAuu XWMHYECKOW DPEaKLHUH.
[TpaBuno Bant-I'odda, ypaBuenne Appenuyca. KoHcTanTa CKOpOCTH peakiuy.

Karanus. Buael katannusa, MEXaHU3M KaTaJUTUYECKOTO JEHCTBHUS.

XUMUYECKOE paBHOBECHUE. JIMHAMUUECKUI XapaKTEP XUMUYECKOTO PABHOBECHSL.

[Tpuuunbl oOpa3oBaHus pacTBOPOB. Pu3NUECKUE U XUMUYECKUE CUIIbI 00YCIIaBIMBAIOIINE
oOpa3oBanue pactBopoB. ConpBatanusi u ruapatanus. OU3UKo-xuMUUecKas Teopusi odpa-
3oBaHus pactBopoB J[.M.Menaeneena.

CriocoOb! BeIpaXeHHS KOHIICHTPALIUU PACTBOPOB.

Teopus ANEKTPOIUTUYECKON Auccouranuu AppeHnyca. AKTUBHOCTb, HOHHAsI CHUJIa pacTBO-
pa. 3akoH pazbasienust OcTBaIbaA.

pH u pOH pactBopoB. bydepnas emxocts OydepHbIX pacTBOpoB. Poibs OydepHbIX cuctem B
OMOJIOTMYECKUX MpOoIeccax.

ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBPEMEHHOE MPEACTABICHUE O CTPOEHUH aToMa C TOYKH
3peHusi KBaHTOBOM Teopuu. KBaHTOBBIE uMClla, SHEPreTUUYECKUE YPOBHU M MOJYpPOBHH
aToma, aromHble opOutanu. Ilpunuun muHuManbHOU 3Hepruu. [IpaBuno KieukoBckoro.
[Tpunnun IMaymu. Ipasuno I'ynna. IlepuoguyHOCTs M3MEHEHHUS CBOMCTB aTOMOB: pajnyca,
SHEPIUU MOHU3ALUH, CPOACTBA K AIEKTPOHY, MIEKTPOOTPHULIATEIbHOCTH.

[Tpupona xumudeckoit cBsi3u Teopusi 0Opa30oBaHUsI KOBAJICHTHOW CBSI3U: METOJ BAJICHTHBIX
CBsI3€i, Teopus THOPUIN3AIUN U aTOMHBIX opOuTaneil. KpaTHOCTh U MONSPHOCTH KOBAJICHT-
HOU cBsizu. MoHHas cBsA3b, mpupoja oOpa3oBaHUs W CBOMCTBA. MerayuiMuyeckas CBSI3b.
MexMoIieKyJIIpHOE B3aUMOJIEHCTBHE, BOJOPOJHAS CBA3b.

CrpyKTypa nepuoauuecKkoi cucTteMsbl 3jieMeHTOoB. IIpupona nepuoInyHOCTH CBOMCTB 3i1e-
MEHTOB.

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

Y CTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax. XeJaaThl, BHYyTPUKOMILIEKCHbBIE CO-
eauHeHus. DakToppl, BIUAIOIINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEJIMHEHHUI B pacTBO-
pax.

XuMus S- 3JI€eMEHTOB: BOJOPO, dyeMeHThl [A-, ITA- moarpynmsl obmme cBoicTBa. XUMHUS
P-anementos. IIIA-, IVA-, VA- noarpynmsl o6mue cBoiictBa. Xumus d—snementon. OOuue
CBOWCTBA U OCOOEHHOCTH MEPEXOIHBIX METAIIOB.

[IpenMer u 3a7a4M aHATUTUYECKOW XUMHUHU B CEJIbCKOXO35MCTBEHHOM MPOU3BOJACTBE. Poib
AQHAINTUYECKOW XUMUHU B OXpaHe OKpy:karomen cpeabl. [IoHATHS 00 3KOJIOrH4ecKoM MOHHU-
TOPHUHTE U MPEAEIbHO JOMYCTUMBIX KOHIICHTPALIUAX.

[TonsiTvst 00 aHAMUTHYECKOM CHUTHAJE M aHAJTUTHUECKO# peakiuu. OCOOCHHOCTH aHATUTH-
YEeCKUX CUTHAJIOB B TUTPUMETPUYECKOM, MOTECHIMOMETPUUYECKOM U (POTOMETPUUECKOM Me-
TOAAX aHaJIU3a.

Craructuueckas o0paboTka pe3yipTaToB aHanu3a. OneHKa NpaBUIBHOCTH PE3YJIbTaTOB B
aHanuTH4eCKOoN xumun. Kpurepunii BOCIpOU3BOAMMOCTH pe3yJIbTaToB. Bubl morpemHuocren
aHaam3a.

Knaccudukanust metonoB ananuza. KomnuecTBeHHBIN aHAMN3. XUMHUYECKHE U MHCTPYMECH-
TaJbHbIE METO/bI aHaIN3a. IHCTpyMeHTanu3amus Kak riiaBHbIM MyTh pa3BUTUS aHATUTHYE-
cKoi xumuu. Bei6op mMeToa ananmsa.

TpeOoBanus, MpeIbABISEMbIC K PEAKIIUSAM B TUTPUMETPUUECKOM aHanu3e. Mi3MeputenbHas
nocyna. CriocoObl BBIpaKEHHsI COCTaBAa PAaCTBOPOB M BBIYMCIIEHHE B Pa3IMYHBIX METO/AaX
TUTPUMETPUUECKOro aHanuza. TurpoBaHue. Touka 3KBHBAJEHTHOCTH M KOHEYHAs TOYKa

tuTpoBaHusa. CTaHJapTHBIE U CTaHJAPTU3UPOBAaHHBIE pacTBOpHL. [lepBUYHbIE CTaHIAPTHI U



25.

26.

27.

28.

29.

30.

31.

32.

TpeOoBaHUs, MpeabsBisieMble K HUM. DukcaHainbl. BTopuuHble (CTaHAAPTU3UPOBAHHEIC)
pacTBOpbL. TOYHOCTH TUTPUMETPUUYECKOIO aHAIU3a. VICTOUHMKH [TOIPEIIHOCTEN.
Tutpumerpuueckuii ananu3. CymHocts Meroaa. [Ipsimoe u obpaTHOoe TUTpPOBaHUE, TUTPO-
BAaHHE 3aMeCTUTEN. MeTObl THTPUMETPUYECKOTO aHAIN3A.

KucnorHo-ocHoBHoe paBHOBecue. [Iporonuthueckas Teopusi KUCIOT U OCHOBaHui. Kon-
CTaHThl KHCIOTHOCTH U OCHOBHOCTH, HOHHOE IIPOM3BeeHUE pacTBopuTens. Bennunna pH
KaK yCJIOBHE IPOBEJCHUs aHATUTHUECKUX peakiuil. bydepHbie pacTBOpbI, UX HCIOIb30BA-
HUE B aHAIMTUYECKON XUMHUH. [ 'MIpOou3 coliel, ero poiip B aHanuse. akTopsl, BIHUSIOLINE
Ha IIyOMHY MPOTEKAHUS THIPOIUTHUECKUX PEaKIIHA.

Kucnorno-ocHoBHoe TuTpoBanue. CyuiHocTs MeToaa. [lepBuuHble cTaHIapThl 11 pacTBO-
pOB KHUCIOT W mienoued. CraHmapTu3amus pacTBOPOB KHUCJIOT U Miejoueld. Touka Hei-
TPaJIbHOCTH, TOYKA 3KBUBAJIEHTHOCTH U KOHEUYHAs TOYKa TUTpoBaHMs. Berumcinenue pH B
pa3IMYHbIe MOMEHTBI TUTPOBAHHS M MOCTPOEHHE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIa0BIX
KHCJIOT U OCHOBaHUM. POIb MHAMKATOPOB B METO/I€ KUCIOTHO-OCHOBHOTO TUTpOBaHus. Teo-
pusi ”HAMKATOpoB. MHTEepBas nepexona okpacku uHAMKaropa. [lokasaTenb TUTpOBaHUS HH-
nukaropa. PacpocTpaneHHble MHIUKATOPbI. BpiOOp MHAMKATOpa /AJIsl yCTAaHOBJICHUS KOHEY-
HOM TOYKH TUTpOBaHUA. OMIMOKH TUTPOBAHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM U UX IPUMEHEHUE B aHanu3e. OCHOBHBIE He-
OpPraHWYECKUE U OPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIH, UCIOJIb3YEMBIE B aHAIU3E.
KonnyecTBeHHass XapakTEpUCTHKA IOJHOTHI IPOTEKAHMS  OKHMCIHTEIBbHO-BOCCTaHO-
BUTENIbHBIX peaknuii. Bausaue pH, xomruiekcooOpa3oBaHus u, 0o0Opa3oBaHUS OCAIKOB Ha
nIyOMHY MX IpoTekanus. Mcnonap3oBanue peakiuii OKMCICHNUI-BOCCTAHOBICHHUS.
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. MeTObl aHaIM3a: IepMaHraHATOMETPUSI,
fiomomerpus, auxpomatomeTpus. Ilepmanranaromerpus.  Momomerpus. VIHIMKATOpBI,
MPUMEHSIEMbIE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: crieuu(puuecKkue u OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE.

KommuiekcHble coeTuHEeHUs] U opraHuyeckue peareHTbl. CBONCTBAa KOMIUIEKCHBIX COEIMHE-
HUM, HUCIONb3yeMble B aHAJIUTUYECKOW XUMHUH. Vcrosib30BaHHE KOMILIEKCOOOpa30BaHUs
JUISL OIIPEAEIICHUs, MACKUPOBAHMS MOHOB, JUISl PACTBOPEHUS OCAIKOB, I U3MEHEHUS I10-
teHnuana u Jap. OcoOEHHOCTH KOMIUIEKCOOOPa3yIOMUX OpraHuyecKkux peareHToB. OCHOB-
HbIE HAlpaBJICHHUS HCIOJIb30BAaHUS OPraHUYECKMX PEarcHTOB B XMMHMUYECKOM aHaJIM3E,
Haun0oJiee pacrpoCTpaHEHHbIE XUMHUUECKUE peareHThI.

Kommnexkconomerpuueckoe tutpoBanue. Kommiekconsl. OOmye cBoiicTBa KOMIUIEKCOHA-
ToB. cnonp3zoBanue komriuiekcona-I1. Xemnaromerpus. Unaukaropsl. OnpeneneHue oOIeit
JKECTKOCTHU BOJBI.

HNHcTpyMeHTalIbHBIE METO/IbI aHaTU3a. MEeTOIbl ANEKTPOXUMHUUYECKOTO, CIIEKTPAJIbHOTO, (o-
ToMeTpudeckoro aHanuza. CnekTpooToMeTpus U KOJIOpUMETpHUsl, UX oco0eHHocTH. [IpuH-
LUITHAJIbHBIE CXEMbI YCTPOUCTBA crIeKTpodoToMeTpa U GpoTokonopumerpa. Criocodbl MOHO-
xpomaruzaiuu csera. OCHOBBI CHEKTPOPOTOMETPUIECKOT0. aHaiIu3a pacTBOpoB. YyBCcTBU-
TeJbHOCTh MeToa. CrocoObl orpeieieHus] KOHLIEHTPAllMK BellecTBa — rpaduyeckue u
pacuetHble. O0acTH MPUMEHEHHUS CIIEKTPO(YOTOMETPHH U KOIOPUMETPHH.

5.2. KoHTpO/Ib cAMOCTOATEIbHOM PadoThI

OreHka pe3yJabTaToOB CaMOCTOATENbHOM paboThl OpraHU3yeTcsl CaelyIoIuM 00pa3oM:



- mpopaboTKa y4eOHOro MaTepuaia (1o KOHCIEKTaM, yueOHOM U HaydHOH JIUTepaType, dJeK
TPOHHBIX YUEOHBIX PECYpPCOB);

- U3y4YEHHE TeM TEOPETHUYECKOTo Kypca, 3allJIaHUPOBAHHBIX ISl CAMOCTOSITEIbHOTO OCBOE-
HUS;

- HanucaHue pedeparoB U BBICTYIUICHHUS C IOKIAAaMU HA MPAKTUUECKUX 3aHATHSX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBITIOJTHEHHE KOHTPOJIBHBIX pabOT, YCTHBIE OMPOCHI, KOJIJIOKBUYMBI,

- 3aIlIMTa OTYETOB IO JaOOPAaTOPHBIM paboTaM.

- BBICTYIUICHHE U 3alluTa pedepara

- c/1ava IK3aMeHa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOH PadoThl

[Ipy BBINIOJHEHUU CaMOCTOSITEIILHOW pPabOThl PEKOMEHIYETCS HCIOJIb30BaTh OCHOBHYIO U
JOTIOTHATEIBHYIO JIUTEPATyPy, METOIUYECKUE YKa3aHUs U pa3paboTKu Kadeaphl, a Tak xKe
UHTEpHET-pecypcesl (cm.m.6.1. — 6.6).

6. YY EBHO-METOIJNYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHME JIUC-
NUAIIJIMHBbI (MO Y JIs)
6.1. OcHoBHast yueOHasl IUTEPaATyPa, HEOOXOAUMAS 11l OCBOCHUS THCHMILINHBI

1. T'.II. Xomuenko , M.K. lutoBuu. Heopranndeckas xumus. M.: Beiciias mikona, 2013. 464
c.(50)

2. J.K. Kuszes, C.H. Cmapoirun. Heoprannueckas xumus. M.: JIpoda, 2005. 591¢.(94)

3. Kypc ananutnueckoit xumun: yaeOHuK 1 cTy. By30B / UK. lutoBuu. — 10-e u3a. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heoprannueckas Xxumus. BHOTeHHBIE 1 a0MOTEHHBIC JIEMEHTBI: y4el. rmocoOue st CTY/I.
By30B / moj pen. B.B.Eroposa. — CII6.: JIanp,2009 — 320 c.(20)

6.2. lononHuTebHAsE y4eOHAs JTUTEPATYPa, HEO0X0AUMAA JJIsl OCBOCHHS JMCIHIIIMHBI

1. B.B.Boapxun. O6mas xumust. OcuoBuoi kypc. CII6.: Jlanb. 2008. 464 ¢.(20)

2. Eropos B.B. Teoperuueckue ocHOBbI Heopranndeckoit xumun. M.: Jlans. 2008. 192 ¢.(207)

3. Kycakuna, H.A. Ananutnyeckas XumMusi U (QU3MKO-XMMHUYECKHE METOJbl aHanu3a. [Jiek-
tpoHHbIH pecype] / H.A. Kycakuna, T.W. bokoga, I'.I. FOcynosa. — DnextpoH. nan. — HoBo-
cubupck : HI'AY, 2010. — 118 c¢. — Pexum nocryna: http://e.lanbook.com/book/4555 —
3ari. ¢ 3KpaHa.

4. Eropos, B.B. Teopernueckue ocHOBbI HeopraHmdecko xumuu. Kpatkuil kypc ais cTyneH-
TOB CEJIbCKOXO3SIIICTBEHHBIX BY30B. [DNeKTpoHHBIH pecypc] — DnektpoH. maH. — CIIO. :
Jlansw, 2017. — 192 ¢. — Pexum gocrymna: http://e.lanbook.com/book/91304 — 3ari. ¢ sxpana.

5. BapkoBckuii, E.B. OcHOBBl XMMHUH OMOTE€HHBIX 3JE€MEHTOB. [DneKkTpoHHBINH pecypc] / E.B.
bapkogckuii, C.B. TkaueB. — DnekTpoH. nan. — MuHnck : "Bemmitmas mkomna", 2011. — 192
c. — Pexxum nocryna: http://e.lanbook.com/book/65488 — 3ari1. ¢ skpaHa.

6.3. Pecypcnl ceTn «MHTEpHET», HEO0OX0AUMBIE /1JI51 OCBOCHUS IMCUMILINHBI

1.06pa3oBarenbHbIe CAaliThI 0 HEOPraHUYECKON XUMUH € (IIel - aHUMaIUe:
https://infourok.ru/flesh-animacii_po_neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
3. bubnmnorexa MBI'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. EnnHOoe OKHO JoCTyna K 00pa3oBaTelbHBIM pecypcam http://window.edu.ru

6.4.
1)
2)
3)
4)

5)

6)

7)

8)

MeToauuecKue YKa3aHusl AJjs oﬁyqammnxca M0 OCBOCHHIO TUCHHUIIJIMHDBI

Haymosa 1.K., [llytoBa T.A., IllanoBanosa T.A. MoHHOe npousBeneHue Boasl. Bono-
poanbli Tokazatenb. IBanoBo: MBanoBckas 'CXA. 2005 Meroauueckoe rmocobue
Haymora UK., IllyroBa T.A., llanoBanoBa T.A. Ctpoenne aroma. XuMHUYECKasl CBS3b.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea , 2008 Metoaudeckoe mocooue
Haymosa MN.K., [llanoBanosa T.A., Ky3semuna T.A. PactBopsl anexkrposnntoB 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. YueOHO0e mocobue

N.K. Haymoga, T.A. lanoBanosa. JlabopaTopHo — npakTudeckue padOThl IO aHATTUTH-
yeckod xumuu. KonmdecTBeHHBIM aHamu3: y4eOHO-MeTo. mocodue /coct. — MBaHOBO:
HUI'CXA. 2010 -52c.

Haymosa M1.K., lllyroBa T.A., lenpuosa JI.H., [IlanoBanoBa T.A. AHanmuTuuyeckas xu-
Mus. MeToabl KaueCTBEHHOro M KoymyecTBeHHOro aHanu3a. MBanoso: MI'CXA, 2008.
VuebHoe mocoOue.

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

Haymosa M.K., [IlannoBanoBa T.A. buorennsie snemenTsl. KauecTBeHHOE OlpeseneHue.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea, 2016 r. YueOHO-MeTO TOCOOHE

6.5. UndopmanmoHHbie CIPaBOYHbIe CHCTEMbI, HCIOJIb3yeMble /sl OCBOEHHUS AUCIHILIM-
HbI (MoayJis1) (IpM HEOOXOAMMOCTH)

1) DnexkrpoHHO-OMONMMOTEUHAst cucTeMa «JIaHby;

6.6. IlporpammHoe obecneyeHue, HCMOJIb3yeMoe IS OCBOCHUS JUCHUIIIMHBI

- OnepanonHas cuctema tuna Windows

- [TakeT nporpamm obuiero nonszoBanust Microsoft Office

- NUnTepuer-06pay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASA AJ5A OCYHECTB-
JIEHHSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIHUITJIMHE (MO YJIIO)

Ne

/1

HauMeHoBaHHe cCIeIHATIbHBIX
NOMEIIeHUH* U MoOMeleHUu i JJI5

OCHAIEHHOCTH CHEHAJBHBIX OMEIeH!I U MOMEeIeHHH 1 ca-

. MOCTOAITEIbHOI PadoThI
CaMOCTOSITEJbLHOH padoThl

1 |YueOHast ayauropus sl TPOBEJE-|YKOMIUICKTOBAHA CICIHAIM3UPOBaHHON (y4eOHOI) Mebenpio, HabopoM
HUS 3aHATHI JIEKIIMOHHOTO TUIIA

JEMOHCTPAIIHOHHOTO 00OpYIOBaHUS W Y4eOHO-HATJSIIHBIMU ITOCOOHS-
MH, 00ECTeYMBAIONTIMH TEMaTHUECKHE WIIIFOCTPAIMH, COOTBETCTBYIO-
mue paboueil mporpaMMe TUCHUIUIMHBL, a TaKKe TEXHUYECKUMH Cpea-
cTBaMu 0OydeHHus: (B TOM 4YHCIe, IEPEHOCHBIMH), CIIyXKallue Ui Mpe/I-
CTaBJIeHHs yueOHOH nHpOpMannu 000N ay THTOpHU

2. |YuebHass ayauTopus IJis TpOBele-

HUS 3aHITHH CEMHMHApPCKOro TuIia,
JUIA TPYNIIOBBIX U MHAWBUIYAJIbHBIX
KOHCYHLTaHHﬁ, JAJId TCKYILIEro KOH-
TPOJd KU HpOMC)KyTO‘IHOﬁ aTTeCcTa-
O

YKOMIUIEKTOBaHa CIEIHaTU3UPOBaHHON (yueOHOM) Mebemblo, MepeHoc-
HBIMU TCXHUYCCKHUMU CPCIACTBAMH o6yqel-m$[, CIIyXXallluUMU U TpEa-
cTaBiIeHUs y4eOHOH nHpOpManuy U J1aOOpaTOPHBIM 000pYyIOBaHU-
eM (anTevyka MHIUBHIyanbHas, | BBITSHKHOH 1Kad), BEChl aHAIU-
tuaeckue BJIP-200 (6 mT), Becel Texamueckue (2 mr), DIK-56,
CYLIMIBHBIN mKad ) KOMIUIEKTHI J1a00paTOpHOM XUMHUYECKOU
MOCYIBl, IUTUTKA DJIEKTpUYECKas.
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VYueOHast ayauTopust 1uis IpoBe-
JIEHUS 3aHATUH CEMUHAPCKOTO
TUMA,

MPaKTUYECKUX 3aHATHULL, IS
IPYNIIOBBIX M HHAWBUAYaAIbHBIX
KOHCYJIbTallM, TEKYIIEr0 KOH-
TPOJIS ¥ IPOMEKYTOUHOHU aTTe-
CTallMH.

YKOMITIEKTOBAHA CIEITHATM3UPOBAHHOH (YueOHOM) MeOeIbo,
[IEPEHOCHBIMU TEXHUYECKUMHU CpeAcTBaMH 00yueHHs U 1abopa-
TOPHBIM 000pyI0BaHUEM ( anTeyKa MHANBUAYaIbHAas | BBITSK-
Holi mKada, Becel aHanuTuaeckue BJIP-200 (6 mr), Becsl TexHH-
geckue (1 mr), ®IK-56, cymmiibHbIii mkad) KOMIUICKTHI J1a00-
PaTOPHOM XMMUYECKOHN NOCYbI, IJIUTKA dJIEKTPUYECKASI.

ITomemienue mist caMOCTOSITEIbHOM
paboTsI

YKOMIUIEKTOBAHO CICIHATH3UPOBAHHON (yueOHOW) MeOeNbI0, OCHAIIICHO
KOMIBIOTEPHON TEXHUKOHW C BO3MOXKHOCTBIO MOJKIIIOYCHUS K ceTr "UH-
TepHeT" U O00ECIEeYeHO IOCTYNOM B 3JCKTPOHHYIO HH()OPMAIOHHO-
00pa3oBaTebHYIO Cpely OpraHU3aIiu

[Momernienue 11t XpaHeHHUs U
MPO(QUIAKTHIECKOTO 00CITYKH-
BaHUs y4eOHOTO 000PYI0BaHHUS

YKOMILTEKTOBAHO CHEITHAIN3UPOBAHHON MEOCITBIO IS XpaHEHUS
000pyIOBaHUS U TEXHUYSCKHUMH CPEJICTBAMH ISl €0 OOCITYKH-
BaHUA




Ipuio:xxkenune Ne 1
K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLITAHE (MOYJIIO)

«XHMHS HEOpPraHHYecKasi M aHAJUTHYECKAas
1. Ilepevyenb KomMneTeHUNi, popMUpPYEeMBIX HA JAHHOM JTale
1.1. Ounasa popma:

udp u HaumeHo-

WNunnkatop(pl) TOCTWKEHHS KOMIIeTeHINH / IiaHu- | ®opma | OnieHOoYHBIC cpe-
BaHUE KOMIICTCH- N
- pPYEMBIE pe3yJIbTaThl O0yUYCHHUS KOHTPOJIS cTBa
1 2 3 4
OIIK-2. Cnocoben |M/I-10T1K-2 JleMoHCTpUpYET 3HAHHE OCHOBHBIX KOMIIIEKTHI Te-
MPUMCHSATb OCHOB- [33KOHOB M METOJ0OB MCCIICAOBAHUM €CTECTBECHHBIX CTOB, 3aJIaHUS IS
HbIC 3aKOHBI B ME- . K, VO, T,
HayK JJIs pelIeHns 3a7a49 mpo¢eCCHOHANBHOM fes- P KOHTPOJBHBIX pa-
TOJIbI HCCIIEIOBA- -
A A TeTBHOCTIL 00T, KOJUTOKBUY
HUI €CTECTBEHHBIX 3. 1o cent |MOB- Komruiekr
HayK JUIsd peHICHNUA ’ 3K3aMEHaI[MOHHBIX
3amad npogdeccro- BOIIPOCOB
HaJIBHOM JICATCIIB- N-201IIK-2 Ucnonb3yeT 3HAaHUSI OCHOBHBIX 3aKO- KOoMILIEKTHI Te-
HOCTH N
HOB M METOJIOB MCCJIETOBAaHUN €CTECTBEHHBIX HAYK CTOB, 3aJIaHHs JIS
IS peleHus 3a1a4 npodeccuonanbHoi nearensso- | YO, T, KOHTPOJIBHBIX pa-
CTHL BJIP, K, 00T, KOJUTOKBHY-
9, 1-ii cem |moB. KoMIuiekt
SK3aMEHAITHOHHBIX
BOTIPOCOB
N-301IK-2 IIpumeHsieT OCHOBHBIE 3aKOHBI U M€- Kommektsl Te-
TOJbl UCCJIEIOBAHUM €CTECTBEHHBIX HAYK JJIA pelie- CTOB, 3a/laHuA IS
HHS 331249 NPO(ECCHOHANBHON NeATETLHOCTH. YO,T, KOHTPOJBLHBIX pa-
BJIP, K, 00T, KOJUTOKBHY-
3, 1-ii cem |[moB. Kommmrekt

3K3aMCHaIlMOHHBIX
BOIIPOCOB

* Vkasvieaemces popma xommpons. Hanpumep: YO — yemuwiii onpoc, K — konnoksuym, T — mecmuposa-
Hue, P — pepepam, /] — 0oknaod, K3 — keiic-3a0aua, D — sx3amer.

1.2. 3aounaa ¢popma:

udp u HaumeHo-

WunukaTtop(bl) qocTKeHNs KoMrieTeHIun / miann- | ®opma | OieHOYHBIE cpelt-
BaHHE KOMIICTCH- *
- pyeMBbIe pe3yJibTaThl 00yUCHHUS KOHTPOJIS CTBa
1 2 3 4
OIIK-2. Croco6en |M/I-10I1K-2 JleMoHCTpUpPYET 3HAHWE OCHOBHBIX KOMITIeKTEI Te-
OPUMCHATH OCHOB- |33KOQHOB X METOJIOB MCCJIEIOBAHUI €CTECTBEHHBIX CTOB, 3aJIaHUS JJIS
HBIC 3aKOHBI I Me- . K, VO, T,
HayK JUISl PELICHUS 3a/1a4 IPO(ECCHOHANBHON Jesi-  |p KOHTPOJIBHBIX pa-
TOJBI UCCIIEIOBA- -
A 2t TeNBHOCTH. 00T, KOJUIOKBHY
HHUUN €CTCCTBCHHBIX o moB. KomriuiekTt
D, 2-ii ceM

HAYK JJIs1 PEIICHHSI
3a1a4 npodeccuo-

9K3aMEHAIMOHHBIX
BOITPOCOB




HajgbHOU nesrens- |MJ[-20I1K-2 Ucronp3yeT 3HaHUS OCHOBHBIX 3aKO- KoMIUIEKTHI Te-
HOCTH HOB U METOJIOB UCCJIEIOBAHUIN €CTECTBEHHBIX HAYK CTOB, 3aJ1aHUS JJIA
JUIS pereHns 3a1ad npodeccuonanbHoi aesrensHo- | YO, T, KOHTPOJIbHBIX pa-
CTH. BJIP, K, 00T, KOJUTOKBHY-
9, 2-i1 cem |MoB. KomriexT
3K3aMCHAIIMOHHBIX
BOTIPOCOB
NA-30I1K-2 ITpuMeHseT OCHOBHBIE 3aKOHBI I M€- KommexTst Te-
TOJBI UCCIEIOBAHUIN ECTECTBEHHBIX HAYK JJIS pelle- CTOB, 3aJaHUA I
HUS 337124 IPOPECCHOHATBHON IEATETLHOCTH. YO,T, KOHTPOJIBHBIX pa-
BJIP, K, 00T, KOJUIOKBHY-
9, 2-i1 cem |MoB. KomrmiexT
9K3aMEHAIMOHHBIX
BOTIPOCOB

2. lloka3zaTeid U KPUTEPUH OLEHMBAHUS CPOPMUPOBAHHOCTH KOMIETEHUMH HA JAHHOM
JTane uxX GOpMHPOBaAHUS

Kputepuu onenuBanus™

IToxa3zare-
. HEYJIOBJIETBOPUTENBHO| YAOBJIETBOPUTEIHHO | XOpOLIOo OTJIMYHO
HE 3a4TEHO 3a4TeHO
Ilonnora |YpoBeHb 3HaHUM HU-MHHUMAQJIBHO  JOIy-|YpPOBEHb 3HaHUN B|YpPOBEHb 3HAaHUU B
3HaHUH  [Ke MHUHHUMAaJIbHBIX |[CTUMBII YPOBEHb 3Ha-|00beME, COOTBET-|00BEME, COOTBET-
TpeOOBaHUM,  WMEJH|HUI, JOMYIICHO MHOTO|CTBYIOIIEM TPOTrpaM-|CTBYIOIEM MpOrpam-
MECTO TpyOble OMMO-|{HETPYObIX OMIMOOK Me TOJTrOTOBKH, JO-|ME€ TIOATOTOBKH, 0€3
K1 MNYLUIEHO  HECKOJBKO|OMIHOOK
HErpyOBIX OITHOOK
Hamuuue |[Ipu pewmenun cran-|IIponemonctpuposa- |[Ipomemonctpuposa- (I[IpogemoHcTpupoBa-
YMEHHH |IapTHBIX 3aJad  He|Hbl OCHOBHbIE YMEHUS, HbI BCE OCHOBHBIE|HBI BCE OCHOBHBIE
MIPOIEMOHCTPUPOBAHBI [PELIICHBl TUIIOBBIE 3a-|yMEHHs, PEIICHBl BCE|YMEHHS, PEILIEHbI BCE
OCHOBHBIE YMEHHS,|Jaul ¢ HEerpyOBIMU|OCHOBHBIE 33/ladll C|OCHOBHBIE 3aJlaud C
UMeNd MecTO TpyOble|omnOKaMu, BHIMOJIHE-{HETPYOBIMUA — OIIMOKA-|OT/ACIBHBIMU HECYyIIIe-
OMOKH HBI BCE 33JaHUs], HO HE|MH, BBIIIOJHEHbI 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 [[UISI  PELIEHUs] CTaH-[IpU pPEIIEHUH CTaH-|[IeHHH  HeCcTaHIapT-
OmbITOM) |0a30BbIC HaBBIKY,|JApPTHBIX 3aJad C He-|JapTHBIX 33Jad C He-|{HbIX 3amad 0e3 ouu-
UMEN MECTO TIpyOble|KOTOPbIMH HEAOYEeTa-|KOTOPBIMU HenouyeTa-|00K U HeJOUETOB
OIINOKHU MH MU
Xapakre- |Komnerennus B mon-|ChopmupoBanaocts |[ChopmupoBanHocts  |ChHOpMHUPOBaHHOCTD
pUCTHKA |HOM Mepe He COPMHU-|KOMIETEHIMH  COOT-|KOMIIETEHIIMHU B [IEJIOM|KOMIIETEHIIMN IIOJIHO-
chopmu- |poBaHa. VIMEOMMXCSI|BETCTBYET MHHHMAallb-|COOTBETCTBYET TPEOO-|CTBIO  COOTBETCTBYET
POBaHHO- |3HAHUMU, yYMEHUH,|[HpIM  TpeOoBaHUsM. BaHusAM. Hmeromuxcs|tpeboBanusim.  Mme-
CTH KOM-|HaBBIKOB HejocraToy-MIMerommxcs 3HaHUM, |3HaHUM, YMEHHH, [FOIIUXCS 3HaHUH,
NETEeHIIMN |[HO IS pPEUICHMs|yMEHWH, HaBBIKOB B|HAaBBIKOB M MOTHMBAIIMM|yMEHUH, HAaBBIKOB U
MPaKTHYECKUX  (TIpO-|1iesomM JOCTATOYHO|B II€JIOM JOCTAaTOYHO|MOTHBAIIMHM B ITOJIHOM
(hecCMOHANBHBIX) 3a-|AJIs pelleHus MPaKTH-|AJs peNIeHHs CTaH-|Mepe JOCTATOYHO s
nadq yeckux (mpodeccHo-|TapTHBIX  MpakTHYe-|peIleHUs]  CIOXKHBIX
HaJIbHBIX) 33/a4, HO|CKHX (mpodeccuo-|npaktuaeckux  (po-




TpeOyeTcss  JIOMOJIHU-|HATBHBIX) 33124 (eccuoHaNbHBIX) 3a-
TeNbHASI TPAKTHKA IO naq

OONBLIMHCTBY  IpaK-
THYECKHUX 33134

YpoBeHb
cthopmu-
pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricokuii
CTU KOM-

METCHIAN

* [Ipenodasamenwv enpase uzmenums kpumepuu oyerusanus 6 coomgemcmauu ¢ @I'OC BO u ocobento-
cmamu OI1OI1.

3. OneHo4HbIe CpeAcTBA

[To HMKETpUBEIECHHON CXeMe IMPUBOSATCS TUIIOBbIE KOHTPOJIBHBIC 3aJaHUS WM UHbIE Ma-
TepHaJbl, HEOOXOUMBIC JJIsi OIICHKH 3HAHWI, YMEHU, HABBIKOB U (WJIM) OMBITA JACSITEILHOCTH,
XapaKTepU3yoUX chOpMUPOBAHHOCTh KOMIIETEHIIMI Ha TaHHOM 3Tarne (cM. Tadnuiy 1).
3.1. Tect
3.1.1 Bomnpocsl TecToB 3aKpbITOro THna 1 us 4:

(BLIOpATH OIMH MPABUJIbHBII OTBET U3 YeThIpeX Mpea0KeHHbIX)

Tect Ne 1 (Tema 1)
Tema «JnexkTponuTHYECKAS TUCCONUAIUS BEIIECTBY

1. K anexrponuraM OTHOCUTCS:
a) caxap 0) okcun meau (I1) B) okeup yrirepona (IV) r) constaast Kuciora
2. ®opmyna ciaboro MEKTPOIIUTA!

a) CuCl; 6) HCI B) H>SO4 F) H,S
3. BemiectBa, KOTOpBIE ITPH AUCCOLHAIMUA 00pa3yIOT B KaUeCTBE KATHOHOB HOHBI BOJOPO/IA, SB-
JSIFOTCS
a) KUCJIoTaMH  0) COJIsIMU B) IICJIOYAMHU I') OKCHJIaMH

4. BerecTBO, KOTOPOE B pACTBOPE TOTHOCTHIO PACIIaIaeTCs HA NOHBI.
a) aMMHaK 0) Boma B) CepHasi KUCIOTa T) TUAPOKCU] IIMHKA

5. Bce HOHBI SBIISIOTCS aHHOHAMU B pany:

a) CI', SO4 2 , NOy B) H, Na ™, Ca 2
6)Cl ,H", K r) COs2 ,Ca?",NO;s

6. HauOoubiiee yucio KaTHOHOB 00pa3yeTcst Mpu JUCCOMHMAINN 1 MOJTh
a) AICl; 0) HoS B) NazPOq4 r) Mg(NOs)>

7. OMHOBPEMEHHO HaXOAUTHCS B BOJHOM PAaCTBOPE He MOTYT HOHBI
a)Zn>* u OH" 6) Zn”*u CI, B)Na' um SO4> r1)K" m NOy
8. Cymma k03¢ (UIMEHTOB B ypaBHEHHH SJIEKTPOJUTHUECKOW IUCCOLMALUU Cylb(aTa jkenes3a
(IIT) paBHa
a)3 0) 4 B) 5 r)6
9. K HeaneKTpoaruTaM OTHOCHUTCS:

a)caxap  ©0) XJOpHI HaTpusl B) TMAPOKCHJ HATPUS T) CEpHAas KUCIOTa
10. ®opMyna CHIIBHOTO IEKTPOJINTA




a) HoSOs 6) CaCOs3 B) HNO3 r) Cu(OH)>
11. BemecTBa, KOTOpBIE IPH JUCCOIUAIIMU O0PA3YIOT B KQUECTBE AHMOHOB TOJIBKO THAPOKCHUI-
WOHBI, SIBJISTFOTCS

a) KHUCJIIOTaMH 0) consamu B) LIEJI0YaAMU ') OKCUJIaMH

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

13. Bce HOHBI SBASIOTCS KATHOHAMU B PSILY:

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

14. Haubopliiee 4uCIIO aHKOHOB 00pa3yeTcst Ipu AUCCOUaIuu 1 Mob
a) AlCl3 0)Mg(NO3)2 B) NaxCOs3 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 JJICKTPOJMTUYCCKON JTUCCOIMAIIMYA HUTPATA ATFOMHU-
HUS paBHA
a)3 0)4 B) 5 r) 6
17. K anexTpoauTam OTHOCUTCS:
a) BojIa 0) xnopun meau (II) B) caxap r) okcun yraepona (IV)
18. ®opmyna c1aboro 3MEKTPOIUTA:

a) CuCl, 6) NaCl B) HoSOq4 r) H>CO3
19. BenrecTBa, KOTOpBIC IPH TUCCOIUAIIMU O0PA3YIOT B KAUECTBE KATHOHOB MOHBI BOJIOPO/IA,
SIBIISTFOTCSI
a) KUciIoTaMu  0) consiMu B) ILI€JI0YaMU ') OKCUJaMH

20. BemecTBO, KOTOPOE B paCTBOPE MOTHOCTHIO pacralaeTcs Ha HOHBI.
a) COJIsHasl KUCTI0Ta B) runpokcu sxenesa(lll)
0) Bona ') THAPOKCU LIMHKA

21. Bce MOHBI SIBISIOTCS] aHUOHAMH B PATY:

a) COs2 ,Ca?" ,NOy B)Ca?", H" Na™"
6)Cl ,H', K r) CI, SO4% , NO5™

22. Haubomnpliee 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 NO5
24. Cymma KO3 GUIIMEHTOB B YPaBHEHUHU JIEKTPOIUTUYECKON JUCCOLMANY 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 yriepona (IV) ') cepHas KUCJIO0Ta
26. ®opMya CUIBHOIO JIEKTPOJIUTA
a) HoSO4 0) CaCOs B) H2S r) Fe(OH)»

27. BemecTBa, KOTOpPBIC MTPH JUCCOLUAIIUHN 00pa3yroT B KAYeCTBE AHHOHOB TOJIBKO
TUAPOKCUA-UOHBI, SBIISIFOTCS
a) COJISIMHU 0) KUCIOTaMH  B) IIEIOYaMHU I') OKCHJIaMH

28. BemiecTBo, KOTOPOE B pacCTBOPE MOJHOCTHIO PACIIAAeTCsI HA HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KaJIbITUs
0) oxcun yraepozaa (IV) T') THAPOKCHU HATPHS
29. Bce MOHBI SBISIOTCS KATUOHAMU B PSY:
a) Cl, SO42 ,NO5 B)H", K", Na?
6)H', K', CI r)NOs;™, CO32 ,Ca?"
30. HauGomnpiiee yuciio aHMOHOB 00pa3yeTcst Ipu AUCCOUau 1 Moib
a) FeCls 6) Ca(NO3)2 B) Na;COs r) NaS

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

a)Na*" u SOs2 6) Zn*'u CI, B)Al* u OH r) K" u NOs
32. Cymma k03¢ (UIMEHTOB B YpaBHEHHH SJIEKTPOIUTHUECKOW TUCCOIMAIINM HUTpaTa )Keje3a
(IIT) paBHa

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

3.1.2. Metoguyeckue MaTepuabl

TectupoBanue aJisi TEKyIIEH OIIEHKN YCTIEBAEMOCTH CTYJIEHTOB MPOBOAUTCS B popMe OyMasKHO-
ro tecta. CTyIeHTy npejiaraercs OTBETUTh Ha 14 BOIpocoB 3akpbITOro tuna 1 u3 4-x.

O61iee Bpemst , 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 CJeAYIOIHMM TeMaM:

TeMa «OcHOBHEIE 32aKOHBI ¥ IOHATHA XUMHI)

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

2. XUMHUYECKUH XapaKTep OMOIOTUYECKUX 3aKOHOB.

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

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



Tema «KnuHeTHKa XMMHUYECKUX MPOLIECCOBY

1.OCHOBHBIE TTOHATUSA XUMHYSCKOH KHHETHUKH.

2.CKOpOCTh XMMUYECKUX PEAKIIUM.

3.3akon aeiictBusi macc. Koncranra ckopoctu. MonekynsipHOoCTh peakuuu. DakTopsl, BIHSIO-
IIMEe Ha CKOPOCTh XUMUYECKOMN PeaKIny.

4.3axon Bant-I'odda. Temneparypusiit ko3ddunuent. [Ipumenenne npasuna Bant-I'odda ms
MIPOTHO3UPOBAHHOTO XpaHEHUs JICKAPCTBEHHBIX IMpenaparoB. BiusHue Temmeparypsl Ha CKO-
POCTH OMOJIOTHUECKUX MPOIIECCOB.

5.®otoxumuueckue peaknuu. PoTocuHTe3 B Omosiormueckux cucremax. Karammu3. depMeHTHI,
KaK KaTaJln3aToOpbl OMOXUMUYECKUX MPOIIECCOB.

6. Xumunueckoe paBHoBecue. KoHcTranTta paBHOBecus. CMeIIeHHE XHMMHYECKOTO PaBHOBECHSI.
ITpunnun Jle-IllaTense.

Tema «PacTBOpBD)

1. CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUH pacTBOPOB. PacTBOPUMOCTh TBEP/IBIX, JKUIKUX U ra3o0-
00pa3HbIX BellecTB. PacTBOpUMOCTb ra30B B KPOBU M TKAHEBBIX KUIAKOCTSIX.

2. KonnuratuBHble CBOWCTBA PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbI Payns. D0ymuockonuyeckas
Y KPUOCKOIIMYECKasi KOHCTaHTa PaCTBOPUTEIISL. .

3.0cMmoc. OcmoTtryeckoe AaBieHue. Poiab 0CMOTHYECKOTO JaBjieHHs] B OMOJIOTHYECKHX CHCTe-
Mmax. Typrop. [Imazmomnus.

4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKHX CUCTEMAX.

5.CBoiiCTBa pacTBOPOB MEKTPOIUTOB. M30TOHNYECKHA KOOPPHUIMEHT ero PU3NIECKU CMBICIT.
6.Teopust JIEKTPOIUTHUECKON Auccounanuu. Pons ruaparaniuy MOHOB B OMOJIOTHYECKUX CH-
ctemax. CuibHbIC U cradble 37eKTpoauThl. CTeneHb AUCCOIMAINN; KOHCTAHTA IMCCOLMALINU.

7. IIpoTonuTuyeckoe paBHOBECHE B BOAE. BonopoiHbIN MOKa3aresnb. PaBHOBECHE COCTOSAHUS B
pactBopax amponutoB. Biusaue pH - cpenbl 1 HOHHON CHIIBI pacTBOpa Ha OMOXUMUYECKUE
IPOLIECCHI.

8.ITpoTonuTHueckoe paBHOBECHE B peaklMsiX colbBonu3a. ['unponus coneit. CTeneHb U KOH-
CTaHTa rupou3a. ['naponuruyeckre Nporecchl B )KMBOM OpraHU3Me.

3.2.2 Mertoanuyeckne MaTepuaJIbl
KpuTtepun oneHkn ycTHOrO onpoca
«OTJIMYHO» BBICTABIISIETCA 00YyYalOUIEMYCsl, €CJIM OH YETKO BbIPaXKaeT CBOIO TOUKY 3PEHUs
[0 paccMaTpUBAaEMbIM BOIIPOCaM, MPUBOJS COOTBETCTBYIOIINE (PaKTHUECKUE JIOBOJBI U IpUMe-
juse

«XOpOLIO0» BBICTABISAETCS 00YyYaroIEeMycsl, €ClId OH JIONYyCKaeT OT/AeibHbIe HeOOJbIINe
HETOYHOCTHU MOTPEIIHOCTH ITPH OTBETE.

«Y/10BJIETBOPHUTEJIbHO» BBICTaBIIIETCS 00ydaromemMycs, €CiIM OH 0OHapy>KHUBaeT mpooe-
Jbl B 3HAHUAX (PAKTUYECKOTO U OCHOBHOT'O YYEOHO-IPOrpaMMHOI0 MaTepuaja u3ydyaeMou auc-
LUIUIMHBI.

«HEYAOBJIETBOPUTEJIbHO» BBICTABIISIETCS 00YyYaroIEMycCsl, €CIIM OH OOHAapy’KUBAeT Cy-
IIECTBEHHbIE MPOOENbl B 3HAHUSAX OCHOBHBIX TEOPETHUECKUX IMOJIOKEHUI yuyeOHOW IUCIMILIN-
Hbl, HEYyMEHHUE C TIOMOIIIbIO MTPEenoaBaTelis NOJyYUTh NPaBUIbHOE pElIeHHe KOHKPETHOM Mpak-
TUYECKOM 3a/1auM U3 YKClIa IPeayCMOTPEHHBIX pabodell mporpaMMoi yueOHOMH TUCIMITIIMHEI.

3.3. Ycrnbii onpoc (KosutokBuym)

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

1. XumMnueckue sIBJICHUSA U IMPONHECChI, KaK MPOABJICHUC XUMHUYCCKOTO ABHUXXCHUA MaTCPHUU.



2. XUMUYECKUN XapaKTep OMOTOTHYECKUX 3aKOHOB.

3. OcHOBHBIE MOHATHS: MOJIb, MOJISIPHAsE Macca, MOJISIPHBINA 00beM Ta3oB, Yucno ABoraapo.

DOkBuBajieHT. MomsipHas Macca 3KkBHBajieHTa. PaKkTOp HSKBUBAJIEHTHOCTH.

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

5.0OCHOBHBIE TOHATUS XUMUYECKON KNHETHUKH.

6.CKOpOCTh XUMHUYECKHUX PEAKIIUII.

7.3akon neiictBus macc. KoHcranta ckopoctr. MoOJEKyJIIpHOCTh peakiuu. PakTophl, BIHUSIO-

I1€ HAa CKOPOCTh XUMUYECKON PEAKIUH.

8.3akon Bant-I'odda. Temneparypusiii koadduruent. [Ipumenenue npaswia Bant-I'odda ms

IIPOrHO3MPOBAHHOTO XPaHEHHMs JIEKAPCTBEHHBIX IIpernapaToB. BiusHue TeMiepaTrypbl Ha CKO-

POCTh OMOJOTUYECKUX MPOIECCOB.

5.@oroxumuyeckue peakuuu. @otocuHTe3 B Omojormueckux cucremax. Karamms. depMeHTHI,

KaK KaTaJln3aTopbl OMOXUMUYECKUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMEIIEHHME XMMHUYECKOI'O PaBHOBECHS.

[Tpunmun Jle-Ilarenbe.

7. 13 oxcupnoB BaO, K,0, TiO,, CaO, Al,O3, MgO, ZnO BeIOepuTe ABa OKCHIa C HAHOO0JIee BhI-

PaKCHHBIMU OCHOBHBIMU CBOMCTBAMH. Y K&KUTE BAICHTHBIC AJICKTPOHBI BEIOPAHHBIX 3JIEMCHTOB

12. TemnepatypHsiii ko3 dunmeHt peakuu pase 2. Ha ckoiabko rpagycoB HE0OXOIUMO MOBBI-
CUTb TEMIIEpPATYpY, YTOObI CKOPOCTh PEaKMu BO3pOCIa B § pas.

13.0npenenuts 4uCiIo MOJEH M YKMCIO MOJb 3KBUBaJeHTOB: 10 r cepHoi kucnotrel, M 50 r

cynabdara xpoma(lll).

KoainoxkBuym 2
1. CriocoObI BhIpaskeHUsI KOHIICHTPAIUN pacTBOPOB. PacCTBOPHUMOCTh TBEP/BIX, JKUIKUX U ra3o0-
00pa3HbIX BellecTB. PacTBOpUMOCTb ra30B B KPOBU U TKAHEBBIX KUIAKOCTSIX.
2. KonnuratuBHble CBOWCTBA PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbI Payns. D0ymuockonuyeckas
Y KPUOCKOIINYECKAsi KOHCTAHTA PACTBOPUTEIIS. .
3.0cMmoc. OcmoTtryeckoe AaBieHue. Poab 0CMOTHYECKOTO JaBjieHHsS] B OMOJIOTHYECKHX CHCTe-
Mmax. Typrop. [Imazmomnus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKHX CUCTEMAX.
5.CBoiicTBa pacTBOPOB 3IEKTPOIUTOB. M30TOHNYECKH KOAPDUIIUEHT ero (PU3NYECKU CMBICI.
6.Teopust PNIEKTPOIUTHIECKON aucconuanuu. Pons ruaparaniuy MOHOB B OMOJIOTHYECKUX CH-
cremax. CuibHbIE U criadble 31eKTpoauThl. CTeneHb JUCCOIMALMU; KOHCTAHTa JUCCOLMAIIIH.
7. IIpoTonuTnyeckoe paBHOBECHE B BOAE. BoaopoiHbIN moka3aresnb. PaBHOBECHE COCTOSAHUS B
pactBopax amdoauToB. Biusuue pH - cpeabl 1 HOHHOM CHITBI pacTBOpa HA OMOXMMUYECKHE
IIPOLIECCHI.
8.ITpoTonuTHueckoe paBHOBECUE B peakIMsIX coiabBonn3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa TMAPOJIN3a. [ MaAPOIUTHYECKHE TPOLIECCHI B )KHBOM OpTraHU3MeE.
9.0cHOBHBIE TIOJ0KEHHUS U MOHATHS KBAHTOBOI MEXaHUKHU. DJIEKTPOHHOE 00J1ako. XapaKkTepu-
CTHKA JHEPreTUYECKOr0 COCTOSHUS JIEKTPOHA KBAHTOBBIMU YMCIIAMH.
10.ITpuaunn Haumensiuel 3Heprud. [Ipasuino Kneukosckoro. [Ipunnun [aynu. [Ipasuno I'yH-
Ja.
11.25eKTpOHHBIE U ANEKTPOHHO-Tpadudeckue GopMyJibl aTOMOB. S 1po aToma.
12. Tlepunonuueckuii 3akoH JI. V1. MeHeneeBa u ero TpakTOBKa B CBETE KBAaHTO-MEXaHUUYECKOU
Mozenu aroma. CBOMCTBAa aTOMOB JIEMEHTOB (paaAnycC, SHEPTUS HOHU3ALUY, SHEPTUS CPOACTBA K
AIIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH ).
13.IIpuposia XuMU4ECKOM cBsA3H. MeTo 1 BaJIeHTHBIX cBsize. [ mOpuu3amus aroMHbIX opOuTa-
neit u reomerpudeckas popmyia Mmonekynbl. «Curmayn u « [1u » cBs3m.
14.onHas cBa3b. KoBanenTHas cBsA3b. J{MNONbHBINA MOMEHT. [[1Ha CBSI3U, SHEPTHUS CBA3H, 110-
JSIPHOCTH CBSI3H.



15.BogopoaHast cBsA3b. (MEXKMOJIEKYIISIPHAS M BHYTPUMOJIEKYIIsIpHAs). bruomornueckoe 3Ha4eHNnE
U POJIb BOJOPOJHOM CBSI3U.

3.3.2. MeTroanueckne MaTepuaJbl

Kpurtepuu onieHKH KOJLIOKBHyMa

«OTJINYHO», BHICOKHI YPOBEHb

OOyuaromuiicsi MoKa3aja MPOYHbIC 3HAHUS OCHOBHBIX TOJIOKEHHUH 110 TeMe KOJIJIOKBUYMa
B paMKax pasjena y4eOHOH IUCHUIUIMHBI, YMEHHE CaMOCTOSITENBHO PellaTh NMpaKkTHYeCKue 3a-
Jla4y, 1e1aTh 000CHOBAHHBIC BBIBOJIBI.
«XO0pOIL0», MOBBIIEHHbI YPOBEHD

OOyuaromumiicsi MoKasai MPOYHbIe 3HAHNSI OCHOBHBIX MOJIOKEHHUH MO TeMe KOJUIOKBHYMa
B paMKax pasjiesia y9eOHOW JAMCIMIUIMHBI, yMEHHE CaMOCTOSATEIIbHO PellaTh KOHKPETHBIE TpaK-
TUYECKUE 33/1a4M, TPEAYCMOTPEHHBIE pabodell mporpamMMoil, OpUEHTUPOBATHCS B PEKOMEH/I0-
BAaHHOM CIIPaBOYHOI JUTEpAType, yMEeT MPAaBWIBHO apryMEHTHPOBATh IMOJIYYEHHBIC pe3ysIbTa-
ThbI.
«YIOBJIETBOPHTEJIHHO», IOPOTOBbIii YPOBEHD

OOyyaromuiics 1okasajl 3HaHUE OCHOBHBIX IIOJIOKEHUH TEMBbI B Ipe/eax COOTBETCTBY-
IOIIEro paszena y4yeOHOH AMCIMIUIMHBI, YMEHHUE IMOJYYHTh C MOMOIIBIO IMperogaBaTelis mpa-
BUJIBHOC PCHICHUC KOHerTHOI\/JI HpaKTH‘IeCKOﬁ 3aa4yu U3 4uciia NpeayCMOTPCHHBIX B TEMEC, 3HA-
KOMCTBO C PEKOMEHIOBAaHHOM yueOHOM JTUTEepaTypoil.

3.4. PedpepaTuBHBIE PAadOTHI

3.4.1. CIIUCOK TEM PE®EPATOB
1. Xumus S — 351eMEHTOB, OMOJIOTHYECKOE 3HAUCHHE.
2. Xumusg P — sneMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumusg d — 3]1eMEHTOB, OMOJIOTHYECKOC 3HAYCHUE.

3.4.2. MeTogu4eckue MaTepuabl

MPABUJIA O®OPMJIEHUSI M OPSIIKE 3AIUTHI PEGEPATA
MO JUCUUIIJIUHE

«XHUMHS HEOPTraHNYecKasi U AaHAJIUTHYECKAS
OOyuaromuiics BEIOMpaeT TeMy pedepara U3 NpeasioKeHHOTo crucka (IMTyHKT Mporpam-
MbI 5.1.) . B Teuenue cemecTtpa 10KEH ObITh TOATOTOBIIEH OJMH pedepart. 3amura pedeparon
MPOXOUT HA 3aHSTHUHU, COTJIACHO KaJIEHJAPHO-TEMAaTUYECKOMY TUIaHy.

TpeGoBanus k opopmiaeHuro pedepara

B BepxHell yaCTH TUTYJIBHOTO JINCTA YKA3bIBAETCSl Ha3BaHHE YUEOHOIO 3aBe/IEHUs. B KO-
TOPOM TPOBOAMTCA 3a HIMTa pedepaTa. B 1eHTpe TucCTa pa3MeriaroTcs Ha3BaHHE Y4eOHOIo
npeaMera U GopMyJIMpPOBKA TEMBI; UyTh HHKE - (paMIIINS, UMSI M OTYECTBO 00YYaIOIIErocs U ero
NPUHAIEKHOCTD K KypCy M (aKyabTeTy, paMuins, UMS U OTYECTBO Mpenojasarens. Buusy no
HEHTPY YKa3bIBalOTCSl Ha3BaHUE HACEJIEHHOI'O MyHKTa, B KOTOPOM HamucaH pedepat, U roj| ero
HaIlACaHHUs.

3a TUTYJIBHBIM JIICTOM pedepaTa cielyeT ero OrjaBleHue, KOTOpOe COCTOUT U3 YEThI-
pPEX OCHOBHBIX YaCTEW: BBEJICHUs], OCHOBHOM 4aCTH, 3aKJIFOYECHHS U CIIUCKA UCIIOJIb30BAHHOM JUIs
HanucaHus pedepata nurepatypsl. [Ipy Hannuuu npuokeHuit nHGopManus 0 HUX JOJKHA CO-
JIep’KaThCs B OTJIaBJICHUU.



Bo BBenenun pedeparta ykasbpIBaloTCs el pabOThI (MJIM HECKOJBKO IEJIEH), a TaKkKe
3a/1a4¥, KOTOpbIe TpeOyeTcs pemuTh s ee HocTikeHus:. OObeM BBEACHHUS MOXKET COCTABISATH
JIBE-TPU CTPAHUIIBI TEKCTA,

OcHoBHast yacTh pedepara COICPKUT MaTepuai, KOTOPBIH 0TOOpaH O0YyJaromIuMCst TSt
paccMmoTpenust npoOiaembl. OH MOXKeET ObITh pa3felsieH Ha naparpadsl. CpenHuii 00beM OCHOBHOU
gactu pedepara - 10-15 crpanui.

B 3akmtouenun pedepara o0ydaromunics caMoCToATeaIbHO GopMyIupyeT BbiBOAbL. O0b-
€M 3aKJII0YEeHUs - 1-2 CTpaHuUlIbL.

B cnucke ucnonb3oBaHHOW A7l HamucaHusi pedepara aurepaTypsl B andaBUTHOM MO-
CJIEIOBATEIILHOCTH YKA3bIBAIOTCS BCE MCTOYHHKHU, KOTOPBIMH TOJB30BAJICS OOYyYaromIuiics Tpu
MOATOTOBKE paboThI, corsiacHo TpedoBanusim ['OCT.

IIpoueaypa 3amutsl pedepara
3amuTa pedepara MPOBOIUTCS COTIIACHO KaJICHAAPHO-TEMATUIECKOMY TUIAHY 3aHSATHIA.
Pedepar npeacrasmsieTcs k 3amure Ha auctax Gpopmarta A4. TekcT Ha HUX JOJDKEH OBITh
OTIIEYaTaH Ha KOMIBIOTEpE. B HCKITIOUNTENBHOM cliydae IomycKaeTcs 3amura pedepara, mpea-
CTaBJICHHOTO B pyKonucHoM Bapuante. [Iporeaypa 3amutel pedepara Ha 3K3aMeHe TpeCTaBIIsI-
€T coOOoM:
- BBICTYILJIEHHE aBTOpa pedepara (1o 10 MUHYT), B X0J1e KOTOPOTro 00y4Jaromuics A07-
JKEH MOKa3aTh CBOOOIHOE BIIQJICHUE MAaTEPHUAJIOM I10 3asBJICHHON TeME,
- OTBETHI HA BOMPOCHI MPEIOIaBaATEN U CTYICHTOB IPYIIIHIL.
[ToaroroBka u 3ammTa pedepara OleHUBACTCS B OaylIax:
1. Ogopmnenue (maxcumanvro 4 banna)
1 6aym — pedepat pacrieyaTtaH U3 CETH HHTEPHET, C YKa3aHUEM CBoel (haMUTHH
2 Oamna — pedepar pacreyaTal U3 CeTH HHTEPHET, COCTABIICHO COJICPKaHUE HITH
CITUCOK JIUTEPATYPBI
3 Gaia — caMOCTOSITENTFHO HAIMCAHHBINA pedepaT, OTCYTCTBYIOT CChUIKU Ha
HMCTOYHUKH HCIIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6amna — pedepat opopMIIECH IO BCEM TPeOOBAHUSM.
2. Bovicmynnenue ¢ doknadom (makcumanvho 4 6anina)
1 Gann — CTYIeHT, He OTPBIBASCh YUTAET JOKIIA]
2 Gayta — CTYJICHT YMTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT IMOSCHEHUS
3 Ganna — CTYJeHT JOKJIaIbIBAET CAMOCTOSTENILHO, HHOT1a UCTIONB3YIO 3alUCH
4 Gana — CTy/IGHT CBOOOJHO BIIaJIe€T MAaTEPHAIOM, HE UCTIOJIb3YET MPHU OTBETE 3aIUCH.
3. Omeemvl Ha 80NPOCHL NPenodasamelisi U 0OHOKYPCHUKOS. (MaKCUMAaibho 4 banna)
1 Gasyut — CTYJIEHT UIIET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6amna — CTyHIeHT AaeT OJTHOCIIOKHBIN OTBET (J1a/HET)
3 6ayna — CTyneHT OTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMTPOBOXAAET MOSICHEHUSIMH.
4 6amnna — OTBeTHI JaHBI HA BCE TIOCTaBJICHHBIE BOMPOCHI. € MosicHeHUsIMU. CBOOOIHO OpHEH-
THUPYETCS B TEME.

3.5. JlabopaTtopHbie padoThI
3.5.1. B paboueii mporpaMMe IpOX0xkKACHUS JUCIUILUIUHBL MPELyCMOTPEHO BhInonHeHue 10
nmabopaTopHbIX padot . [IpumMepsl 1ab0paTOPHBIX PadOT MPEACTaBICHBI HUXKE

JladopaTopnasi pa6ora Ne 1. KauecTBeHHbIe peakuiyd HA KATHOHBI M1 AHHMOHBI OMOTeH-
HBIX 3JIEMEHTOB. S- 3J1eMeHThI.

OnbIiT Ne 1. OKkMCIUTEIBbHO-BOCCTAHOBUTEIbHBbIE CBOMCTBA NMEPOKCHIA BOJOPOAA.
B npoOupky nomemarot 6-8 kanenb pactBopa nepmanranara kanuss KMnO4 u 2-3 xammm 1Byx-
HopMmainbHOTrO 2H pactBopa cepHoit kuciaotsl H2SO4 . 3atem no6asbre 3-4 xarum 10% pactBopa



nepokcuaa Bogopoga H202. Kak m3aMmeHuTcs 1BeT pacTBopa, 3amucarh B kypHase. CocTaBUTh
OKUCITUTEIbHO-BOCCTAHOBUTENLHOE YPABHEHHE IAaHHON PEaKIUU.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B npo6upky nomentarot 8-10 kamenp auctuil. BoAsl B 1 karmo ¢geHon-dranenHa, 3aTeM MHUK-
poirmnareneM J00aBIAI0T HECKOIbKO KpucTauiukoB Na2CO3, pa3MennBaoT.

OTMeTHTh B KakOH LIBET OKpacuTcs pacTBop (peHon-dranenna. 3anucats ypaBHEHHE THIPOIN3a
KapOOHaTa HaTPHUS B MOHHOM U MOJIEKYJIIPHOM BHJIE.

OnpiT Ne 3. O6napy:kenune karnona K*
['excarutpokobansrar /I11/ Hatpus - Na3[Co(NOz2)s] B ctaboKHCION U HEUTpAIBHOUN cpefe 00-
paszyer c COJISIMU KaJIUst KPUCTAJUIMYECKUM 0CaJI0K K>Na[Co(NO»)s].

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

B npoGupky BHOCAT 2 Kaluid KOHIICHTpUPOBAHHOTO pacTBopa xjopuaa kams KC1 u 2 kamm
CBEXENPUTOTOBIEHHOTO KOHLeHTpupoBaHHOro pactBopa Nas3[Co(NO:z)s]. Brimagaer ocanox
NaK>[Co(NO2)s]. Eciiu ocamok He oOpa3yeTcs, TO TOTUPAOT CTEHKH IPOOUPKU CTCKIISTHHOM Ta-
JIOYKOM. 3anucaTh LIBET o0Opa3oBaBIierocs ocajka.
Hanucatp ypaBHeHHE peakiuu B MOJIEKYJIApHOU (opMme.

OnpiT Ne 4. O0Hapy:kenne karnonaMg*?

A) Enkue 1menouu BbIAENSIOT U3 pacTBOpa cojiell Maruus Oesblil aM(pOpHBINA 0caloK IMAPOKCHIA
Mg (OH). . Monnsii Bua: Mg** + 20H- = Mg (OH)2|

B npobupky BHOCAT 4 Kamum pactBopa xsiopuja maraust MgClz m 2-3 kamiu pactBopa THIpOK-
cuna Hatpuss NaOH, npoucxonut BelnazeHue ocagka. OTMETUTh LBET OcajKa. 3anucarb ypas-
HEHHE PEaKIUU B MOJICKYJIIPHOU opme.

Bb) T'uapodocdar narpus Na,HPO4  siBisieTcss XapakTepHBIM PEakTUBOM Ha MOHBI MarHwusl.
B pactBopax copepkammx XJIOpH aMMOHUS, B IPUCYTCTBHH aMMHaKa (aMMHadyHO-0ydepHas
CMeCh) 00pa3zyercss KPUCTALIMYECKHH OcaZoK MarHuii-ammonwmii-pocdar. MoHHBIM BuUA:
Mg?* + NHa* + POs*— Mg NH4PO4|

K 5-6 kamnsm pactBopa xsopuaa Marauss MgClz npuGaBisioT 2 KamiM XJIOpUJia aMMOHUS
NH4Cl, 3areM 2 karui pacTBopa aMMHUaka M IO KalUliM pacTBOp HaTpus ruapogocdara
Na:HPO4, Bemanaer kpucraminyeckuii ocagok. OTMETUTh LBET OcajKa. 3amnucarh ypaBHE-
HUE PeaKIMy B MOJIEKYJISIpHOM (opme.

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

Oxkcanat ammonus — (NH4)C204 — 00pazyer ¢ consiMu KalbLius MEJKO-
kpuctamnaeckuit ocanok CaC2O4, MoHHBIN BUA:

Ca?* +C204> =CaC204]

K 5-6 xamsim pactBopa CaClz npuiuth 5-6 xamnens pactBopa (NH4)C204 peaxtuBa. O6pasyer-
cs ocagok. OTMETUTH LIBET Ocajika. 3anucaTh ypaBHEHHE PEaKIUK B MOJIEKYJISIpHOH (opMme.

JlabopaTopnasi paGora Ne 2. KosimuecTBeHHbIN aHaan3. Turpumerpusi.
OnpenesieHne KApOOHATHOM /BpeMeHHO#i/ JKeCTKOCTH BO/bI

XKecTtrocTh BOJIbI 00yCIOBIIEHA TPUCYTCTBUEM B HEW COJIel MarHUs U KalblUs. KECTKOCTh
BOJIbI BBIPAKAETCA KOJUYSCTBOM MIJIJTUIKBUBAJICHTOB MOHOB KaJIbIUs U MAarHUs, COJIEP KAIINX-
cst B [ nmutpe Bonbl. OMH MHJUTHAIKBUBAICHT KeCTKOCTH oTBedaeT 20,04 MI/1 MOHOB KallblUs
i 12,16 mr/m noHoB Maruus. Msirkast BoJa coepKuT < 4 MIKB/JI. MOHOB KaJIbITUSI M MarHus,
cpeaHexecTkas - 4-8 MIKB/II, )KecTKas 8-12 mokB/n. CymmapHOe conepkKaHHe pa3IHYHBIX



coJiel KaJlbllusl U MarHusi oOyclaBiMBaeT OOLIYI0 #KeCTKOCTh BOJbl. OO0Ias *KEeCTKOCTh BOJbI
nojapasiensercss Ha kapOoHaTHYI0 W HekapOoHaTHyro. HexkapOoHaTHasi (IIOCTOSIHHAs) JKECT-
KOCTb BOJIbl CO3/1A€TCsI IPUCYTCTBUEM B HEH XJIOPUIOB U CyJIb()aTOB MarHus U KajblMsl, a Kap-
OoHaTHas (BpeMEeHHas ) - COJAepKaHUEM B BOJAE TMIPOKapOOHATOB ATHX METaJUIOB. Benencreue
THJIPOJIM3a THAPOKAPOOHATOB BOJIA UMEET IIEJIOYHYIO PEAKIHI0, [I03TOMY MOXKET ObITh OTTUTPO-
BaHa KUCJIOTOM B IMPUCYTCTBUU OJHOIO U3 KHUCIOTHO-OCHOBHBIX MHJMKATOPOB (METOJ alUau-
METPHH).

Xon paboThI:

1) HanummTe ypaBHEHHS peaKIuu THIPOJIN3a THAPOKApOOHATOB U MX
B3aUMOJIEUCTBUS C KUCJIOTOM.

1) CobepuTte ycTaHOBKY JUIsl TATPOBAHUSI BOJIBI XJIOPOBOJAOPOIHON KHCIIOTOM.

2) Ilunerkoii Ha 100 M3 IOMECTUTE UCCIENYEMYIO BOJly B KOHUYECKYIO K0JI0y, 100aBb-
T€ K UcciedyeMoi Boje 2-3 Kamiim METUIOBOTO opaHkeBoro. [Ipu nHanmyuu 6ukapOoHa-
TOB JXUJKOCTh OKPACUTCA B XKEJTHIN IBET.

3) OtTuTpyiiTe NPUTOTOBICHHYIO MPOOY PacTBOPOM COJISTHOM KHUCIOTHI JI0 TMEepexojia
KEJITOM OKpacKM MHJAUWKATOpa B OpaHKeBYI0. TUTpoBaHHE BBHIIOJIHUTE HE MEHEE TPEX pa3 A0
MOJTyYeHHUsl 3HAYCHHH, OTInYaromuxcs He 0osee, ueM Ha 0.1 mi1.

4)  Paccuwuraiite cpeHee 00beMa XJIOPOBOJOPOIHON KHUCIIOTHI, 3aTPAYCHHOTO HA THUTPO-
_ V4V +V,

3
5) PaccuuraiiTe KapOOHATHYIO KECTKOCTH BOJBI (MMOJIB/J):
K = C,.(HCI)-V(HCI)-1000

K

BaHUE: Ve

VHZO
6) Ilomb3ysick TaOymMIEH KiaCCH(PUKAIIUK BOABI MO JKECTKOCTH, CIIEIAlTe BBIBOJ, K Ka-
KOU TpyIIlie OTHOCUTCS UccienyemMasl BoJa.
7) 3anummuTe MOJYYCHHBIC PE3YJIbTATHI B TAOIHUITY:
Ta6auna 4.1. Pesynpratsl TUTpOBaHUS MPOOBI BOABI pacTBopoM HCI

3.5.2. MeToauyeckne MaTepHaJIbI
B xone BoimonHeHus 1a00paTopHBIX paboT cieayeT Y€TKO CIe0BaTh METOUKE BBITIOHE-
HUS U CTPOTO COONIOZaTh TEXHUKY Oe3omacHoCTU. [1o nToram BHITTOJIHEHHOW paOOThl 0pOpMIIS-
€TCs OTYET.
OdopmiieHue J1a0OPATOPHOI U MPAKTHYECKOI PadoThI

ITpaBunbHO ohopMmiieHHas 1abopaTopHast paboTa JOJKHBI COEPKATh B ceOe pa3zesbl:
e Ha3zpanue paboTbl

OGopynoBanue.

[ens paboTHI.

X0/ BBIIOJTHEHUS pabOTHI.

PesynbpTaTsl HaOMIOAEHUI U BHIYMCICHUH B BHJIE€ TaOIULL.

VYpaBHEHUS XUMHUECKUX Peakuil (Ipr HE0OXOAUMOCTH).

BrIBOJ (I05KEH COOTBETCTBOBATH 11€TTH PAOOTHI).

Kpurtepun onenuBanus 1a00paTopHOil M NPAKTHYECKOH padoThI
e OneHkKa «OTIIMYHO)» CTaBUTCS, €CIIH:
a) paboTa BBITNIOIHEHA [TOJTHO, TPaBUJIBHO, 0€3 CYILIECTBEHHBIX OIINOOK, CIeJIaHbl BHIBOJIBI;



0) SKCIIEpPUMEHT OCYIIIECTRIICH I10 TUIAHY C YYE€TOM TEXHHKHU O€30IMacHOCTH U MPaBUII pabOTHI C Be-
IIECTBaMH U IPUOOpaAMH;

B) UMEIOTCS OpTaHU3alMOHHbBIC HABBIKU (TIOICP)KUBACTCSI YUCTOTA PAbOYEro MeCTa U MOPSIOK Ha
CTOJIE, SKOHOMHO HCIOJIb3YIOTCS] PEaKTUBHI).

e  OueHKa «XOPOIIO» CTABUTCS, €CIIH :

a) paboTa BBHINOJIHEHA NIPABUIILHO, O€3 CYIIECTBEHHBIX OIIMOOK, C/IEIaHbl BHIBO/BI,

0) IONYCTHMBL: HEMNOJHOTA MPOBEIACHUS WA OPOPMIICHHS KCIICPUMEHTa, OIHA-IBE HECYIIle-
CTBEHHBIC OIMMOKK B TIPOBEICHUN WU OGOPMIICHHH DKCTIIEPHIMEHTA, B MPaBHIIaX PadOTHI C Be-
HIECTBaMU U PHOOPAMH.

e OiueHKa «yIOBJIETBOPUTEJIBLHO» CTAaBUTCS, €CJIM JONMYIICHHI OJHA-IBE CYIIECCTBCHHBIC
omuOKH (B X0JIe SKCTIEPUMEHTA, B 00BICHEHHH, B 0(hOpMIICHHH pabOTHI, MO TEXHUKE Oe3-
OIACHOCTH, B paboTe C BEUIECTBAMH M MPHUOOPaMH), KOTOPHIE HCIPABIISIOTCS C ITOM OIIBIO
YUHTEIIS.

e OneHka «Hey10JIeTBOPUTEIbHO0)» CTABUTCS, €CIIU JOMYIIECHBI CYIIECTBEHHbBIE OMMUOKH (B
XO0JIe IKCIIEPUMEHTA, B O0BSICHEHHH, B OOPMIICHHU Pa0OTHI, TI0 TEXHHKE 0€30MaCHOCTH,
B paboTe C BeUIECTBAMH M NMPUOOpaMM), KOTOPbIE HE MCIPABIISIIOTCS Jake MO yKa3aHUIO
YUUTEIS.

Bo Bcex ciryuasix oleHKa CHI)KAeTCs, €CIi 00yJaromuicss He coOIro1a npaBuiia TEXHUKH 0e3-
OIAaCHOCTH.

3.6.0neHOYHbBIE CPeICTBA K IK3AMEHY.
3.6.1.1. Bonpockl, BLIHOCUMBbIE HA IK3aMeH

—

CoBpemeHHast Teopusi CTPOSHUS aToMa.

2. OCHOBHBIE TOJOKEHUS MPOTEKAHUS XUMHUYECKUX PEAKIIUNA C TOYKH 3PEHUS TEPMOIMHA-
MHKH.

3. KadecTBeHHBIN aHAIN3.

4. IlnanerapHas ¥ KBAHTOBO-MEXaHUYECKas MOJIEIb CTPOEHHUS aToMa.

5. IloHsATHE SHTAIIBIINU.

6. Kakue BemiecTBa MOTYT SIBIISITbCSI OKMCIIUTEIISIMU: TIEPMAHTaHAT KaJusi, COJITHASI KUCTIO-

Ta, IEPEKUCh BOAOPOJA, CEPHASI KUCIIOTA.

7. BomopoaHsblil mOKa3aTeNb.

8. JlpoOHBIi M CUCTEMAaTHUECKUI aHANIN3.

9. Tloctynatsl bopa.

10. 3akoH I'ecca.

- Bnusaue pasnuuHbIX (aKTOPOB Ha THAPOIIHS.

12. KonnvecTBeHHBIN aHAIIN3.

13. JlucnepcHble CUCTEMBI.

14. KBaHTOBBIE UHCIA.

15. OcHOBHBIE TOHATHS TEPMOJIUHAMUKH.

16. Hanmcate ¥ ypaBHATh METOJIOM 3JIEKTPOHHOTO OajaHca peakiuio: B3aUMOEHCTBUE BO-
JI0poja € a30TOM.

17. NoHHOE paBHOBECHE BOJBI.

18. O6mIme MPUHINITH U BUBI KOJIMYECTBEHHOTO aHAJIN3a.

19. Boopoasslii mokas3aTeslb pacTBOpa paBeH 3, ONPENEIUTh KOHIIEHTPALMIO HOHOB ITU/-
pOKCHIIA B PaCTBOpE.

20. ®u3nyeckuil CMBICI KBAHTOBBIX YHCEIN U MX IIU(PPOBHIX 3HAUECHUH.

21. IloHsiTHE SHTPOIHUH.

22. K xakoMy THIly peaklMii OTHOCUTCS peakliis B3aUMOIEHCTBHS MEIU C CEPHOM KHCIIO-
TOM: HaNKcaTh €€ U apryMEHTUPOBATh OTBET.

23. Buasl ruzipoaunsa.



24. I'paBUMETPUYECKHUI METO aHAIU3a.

25. Hanucatp ¥ ypaBHATH METOJIOM SJIEKTPOHHOTO OajlaHCa PeaKLUIO: B3aUMOJICHCTBHE BO-
JI0poJia C a30TOM.

26. OnucaHue EKTPOHHON CTPYKTYpbl HA0OPOM KBAaHTOBBIX UMCEIL.

27. Dueprus ['mo60ca.

28. Paccuntath M, OKMCIUTENS U BOCCTAHOBUTENS I PEAKLIUMU: LIMHK + a30THAsI KUCIIOTA.

29. Hanncatp ypaBHEHUs THIPOJIN3a IO MEPBOM CTYNEHU: XJIOpUIa Kalus, alleTaTa HaTpUs.
YKazarb Xxapakrep cpesl.

30. Haiitu maccy menoun (KOH), HCOOXOUMYIO JIJIsl TOJIHOM HedTpaym3anuu 10T cepHoit
KHUCJIOTBI.

31. TurpuMeTpUYECKHI aHATIU3.

32. Ilonumepsl U OJIUTOMEPBI.

33. KommieMeHTapHOCTb.

34. K xakoMy TuIly peakluii OTHOCUTCS peaKlusi B3aUMOAECHCTBUS MEIU C CEPHON KUCIIO-
TOM: HaNKCaTh €€ U apPTyMEHTUPOBATh OTBET.

35. Ilpunnun Ilaynu u 3anper [laynu.

36. IloHsATHE CKOPOCTH XUMHUECKON peaKInH.

37. Oxucnenue u BoccraHoBieHue. [IpuBectu npumepsl.

38. Hanucats peakuuu ruaponusa mo nepsoit crynenn: KCN, - cynsdara nuHka.

39. IlpaBuia KBaHTOBOW MEXaHUKH.

40. ®axkTopsl, BAUSIOUINE HA CKOPOCTh XUMUYECKOU PEaKIUH.

41. I'maponus conei.

42. YKaxuTe, KaKie BEIIeCTBA MOTYT SIBIISITHCS BOCCTAHOBUTENISIMU: XJIOP MOJICKYJISIPHBIH,
AQHUOH XJIOPA, IEPEKUCH BOJOPOJIa, CEpHAs KUCIIOTA.

43. 3aKOH PKBUBAJICHTOB JIJIl PEarupyroluX BEIIECTB.

44. Xumudeckoe U (pa30BOE PaBHOBECHE. .

45. [IpyHUMI MUHUMYMa 3HEPTUH U MPAaBUIIO XYyH/A.

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

47. llopsaok ypaBuuBanusi OBP.

48. MeToj HeWTpanu3alui.

49. IToHsATHE O BBICOKOMOJIEKYJIIPHBIX COETMHEHUSX.

50. IIpaBuno KneukoBckoro u moyrydeHue 3HepreTuyeckoro psaa Kieukockoro.

51. 3akoH neHCTBYIONIMX MacC JUIsl T€TEPOreHHBIX PEaKIUH.

52. YcnoBust 00pa3oBaHus U paCTBOPEHUS OCAIKOB.

53. YKaxkuTe OKUCINTEND U BOCCTAHOBUTEIND B PEAKLIUU: B3aUMOACHCTBHE KEJIe3a C CEPHOI
KHCIJIOTOM.

54. Hanummre rufpoins, yKakKUTe XapakTep Cpeabl: XJIOpU HATPHs, XJIOPUL aMMOHHS.

55. Touka SKBUBAJIEHTHOCTH.

56. OCHOBHBIE TOHATHS KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3A.

3.6.1.2. IIpumepsl 32124, BBIHOCUMbIX Ha JK3aMeH:
1. Kakoe konmnuecTBO ocanka oOpasyercs rpu B3aumoaeiicteuu 100 r HuTpara cepedpa ¢ 50
T COJISIHOW KHUCJIOTHI?
2.KonnenTpaiusi HOHOB Bojopojia B pactBope 10-3 mounb/n. Paccuuraiite ruapOKCHIIbHBINA
MIOKA3aTelNb.
3.CKoJIbKO JIUTPOB BOJBI HEOOX0AUMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJopuaa HaTpus,
4yT100BI IONyuuTh 0,1 H pacTBOp.
4 Haiitu maccy mienoun (KOH), HEOOXOIUMYIO Ui TOJIHOM HelTpanmusamuu 10 T cepHOU
KHCJIOTHI.
5.BbruncnuTh NpOIEHTHYIO KOHIEHTpaluoo 1 H pacTBopa Xxjopuaa HaTpus (IUIOTHOCTH 1,2
/M),



6.CKOJIBKO JTUTPOB BOJBI HeoOXoaumo mo6aButh K 1,5 1 0,5 H pacTBOpa Xjopuaa HaTpHs,
4q100BI IoNyuuTh 0,1 H pacTBOp.

7.Paccuntate M» OKHCIUTEIIS U BOCCTAHOBUTEIA U1 PEAKIIUU: [IUHK + a30THAsI KUCIIOTA.
8.BonopoaHblii oKa3aTesb pacTBOpa paBeH 3, ONPEAEIINTh KOHIIEHTPALUIO HOHOB TUAPOK-
CHUJIa B pacTBOpE.

9.0mpenenuth 00beM 0,5 H CepHOIM KUCIOTHI, HEOOXOAUMBIN ia HeWTpanu3amuu 150 mi
0,1 1 pactBopa KOH?

10.Haiitu maccy mienoyu (KOH), HEOOXOIMMYIO JIJIsl TTOJIHOW HeTpanu3auun 10 r cepHOit
KHUCIIOTBHI.

11.Hanucars ypaBHEHUS peakuil TMAPOan3a coyiel 1o 1 CTyNeHU B MOJIEKYJISIPHOM U MOH-
HOM BHUJIE: - cyib(ara amroMunus, - K2S.

12.Temnepatypublii kKodpduuueHT peakuun paBeH 2. Ha cKombko rpaaycoB HE0OXOAMMO
MOBBICUTH TEMIIEPATYypPy, YTOOBI CKOPOCTH peakluy Bo3pocia B 8 pas.

13.0npenennuth Ynucio MoJIEd U YNCIO MOJb 3KBUBaJIeHTOB: 10 r cepHoil kucnotel, 1 50 r
cynbdara xpoma(Ill).

14. Beruncnuts, ckoipko raurepuna C3Hs(OH)s nyxHo pactBoputs B 200 T BOABI, YTOOBI
pacTtBop 3amep3ain npu — 5°C. Kpuockonuyeckas nocrostHHas Boasl 1,86 rpa.

15. VI3 cKkoNbKHX aTOMOB COCTOMT MOJIEKYJIa HOJa B CIIUPTOBOM PacTBOPE, €CIIA PACTBOP
6,35 r fiona B 100 r 3Tanona kunur mnpu 78,59°C?

16. Cxonbko rpammoB Titoko3bl CsH1206 0110 pactBopeHo B 0,511 BOJbI, €clid TeMIepaTypa
KMIIEHHs! OJIy4eHHOro pacTBopa coctapuna 102°C?

17. Uemy paBHa Temrieparypa 3amep3anus pactBopa AlCl3 ¢ MOJISIpHOM KOHIIEHTpaNne K-
BuBajieHTa 0,3 MOJIB/JI, €CITM €T0 CTeNeHb aucconuanuu paHa 60%?

18. B kakom konm4ecTBe BOJIbI HaJ0 pacTBOpUTh 6,84 T ritoko3sl CeHi206, 4TOOBI 1aBIIE-
Hue napa Bojbl, paBHoe mpu 65°C 250 rlla, cuuzunock o 248 rlla?

19.HaliiuTe OTHOCUTEIBHYIO MOJISIPHYIO MAacCy HE3NEeKTpoauTa, eciu ero 10%-Hblil pacTBop
kurut ripu 100,6°C.

20. CkoibpK0 BOJBI HAZ0 MPUOABUTH K 2 J1 pacTBOpA caxapa, YTOObI MOHU3UTH €r0 OCMOTH-
4yecKoe JaBiieHue B 3 pa3a?

21. PaccuunTaiiTe MaccoBYIO JI0JIIO XJIOPHAa HATpUs B (PU3HOIOTMYECKOM PACTBOPE, OCMOTH-
yeckoe JaBieHue Kotoporo npu 25°C cocrasmuser 762,7 xIla (a=1, p=1r/cm).

22. HanumuTe ypaBHEHUs peakliiii B MOJIEKYJISIPHOM, HIOHHOW U COKpAIIEeHHON MOHHOM
dbopmax MexIy CepHOIM KUCITOTON U THAPOKCUJIOM KaJTusl.

23. HanmmuTe BCe BO3MOXHBIE YPAaBHEHUS PEAKIIMI B MOJIEKYJIIPHOM, HOHHOW U COKpa-
IIEHHOW MOHHOU (hopMax MEXAY CIEAYIOIIUM KUCIOTaAMU M OCHOBAaHUSIMMU:
NaOH,Mg(OH),, H>SO3, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJIIPHBIX YPaBHEHUH peaklnii, KOTOPHIE BBIPAKAFOTCSI HOHHO —
MOJIEKYJISIPHBIMU YPABHEHUSIMHU:

a) Mg?" + CO3* = MgCOs

6) H" + OH = H,O

25. Boruncnuth Konnentpamuio noros OH— u NH4™ B 0,5 M pactsope NH4OH, eciu koH-
cranTa auccormarmu K = 1,8x107.

26. CkoJbKo rpaMMoB MOHOB Ba?* comepsxutcs B 200 MJI HACBIIIEHHOTO PACTBOPa KapOoHa-
Ta Gapus, eciu [1Pgacos = 8x107.

27. CocTaBbTe€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLIUI B3aMO/IEH-
CTBUS B PACTBOPAX MEXKIY:



a) XJIOpUJOM KOOAITbTa U CyJIb(PUIOM KaJHS;

0)ruIpOCUIIMKATOM Kalus U TUAPOKCHIOM KaJIHsL.

YeMy paBHA KOHIICHTPALIMs KaXKI0OTO HOHA B HACBHIILICHHOM pacTBOpe Cyibduaa cepedpa?
28. Kakoe u3 BemecTB: ruipokapOoHaT Kanus, cyiab(ar KaaMmus, TUAPOKCHT Oapus Oyaer
B3aMMOJIEMCTBOBATh C CEPHOM KUCIIOTON? BhIpasure 3TH peakiuu MOJIEKYJIIPHbIMUA U UOH-
HO-MOJIEKYJISIPHBIMU YPaBHEHUSMU.

29.CocraBbTe MOJIEKYJIIPHbIE YPABHEHMSI PEAKIIUNA, KOTOPBIE BBIPAXKAIOTCS CIIEYOIIUMU
MOHHO-MOJIEKYJIIPHBIMU YPaBHEHUSAMU:

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

0) NHs" + OH = NH4OH.

Yemy paBHa pacTBOPUMOCTH CyJIb(HIa KaMUsI B MOJIB/J U T/MOJIb?

30. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS pEaKLUil B3aUMOIEH-
CTBUS B PACTBOPAX MEXKIY:

a) cyabdar xene3a U HUTpaT CTPOHIINS;

0) HUTPUT HATPUS U COJITHAS KMCIIOTA.

31.Yro Ha3bIBaeTCsA MOHHBIM Ipou3BeAeHuEM Bobl? UeMy oHO paBHO? JlaiiTe BBIBOJ BbIpa-
YKEHMs HOHHOTO ITpou3BeieHUs Boibl. Kak BiMseT TeMnepaTypa Ha HOHHOE IIPOU3BE/ICHUE
BOJIBI?

32. CkobKO rpaMMOB THIPOKCH/IA HATPUSL HAXOAUTCS B COCTOSIHUU MOJIHON AUCCOLUAIINY B
100 ma pactBOpa, pH koToporo pasen 13?

33. PaccuuTaTh MOJISIPHYIO KOHIIEHTPALMIO HOHOB BOJIOPOAA U TMJIPOKCH/Ia B PaCTBOPE T -
pokcuaa HaTpusi ¢ pH = 12,5.

34. Haiinute BOAOPOAHBIH MTOKa3aTeIb KOHIEHTPUPOBAHHOTO PACTBOPA CUIILHOIO 3JIEKTPO-
auta — 0,205 M HCL.

35. K 150 r 20% pacTtBOpa caxapo3sl 1o0aBuiIn 45 T rII0K03bI. PaccunTaiite MaccoBble 10-
JM yTJIE€BOJOB B HOBOM PacTBOpE.

36. lna vevitpanuzanuu 20 mi 0,1 H pacTBopa KUCIOTHI MOTPeOOBAIOCH 6 MJT pacTBoOpa €/1-
Koro HaTpa. OnpeaenuTs HOpMaIbHYI0 KOHIEHTPALMIO pacTBOpa €KOTr0 HaTpa.

37. HopmanbsHas koHieHTpanus pactBopa KNO;3 pasua 0,2 moinb/n. HaliTu mpolieHTHY10
KoHIIeHTpanuto pactBopa KNO; u mosnsapHyto kKoHeHTpaiuto pactopa KNO; ITnotHocTh
pacTBOpa NPUHATH paHoil 1 r/mi.

38. Briuucinre MOJISIPHYIO U MOJIIPHYIO KOHLIEHTpaLnio dkBuBasieHTa 20 % pacTBopa XJ1o-
pHa Kanblus IWIOTHOCTRIO 1,178 1/mit.

39. Yemy paBHa HopMmanbHOCTh 30% pactBopa NaOH motHoctsio 1,328 r/mn? K 1 11 3T0TO
pacTBopa npubaBuiIM S J1 BOJbI. BeIuncinTe MaccoByO A0II0 MOIYYEHHOTO pacTBOpa.

40.K 3 1 10 % pactBopa HNO;3 miotHocTsto 1,054 r/mn nmpubaswiu S 11 2 % pactBopa Toi
e KUCJOTHI I0THOCTHIO 1,009 r/mit. BeruncianTe MaccoByto J10J110 B MPOLIEHTAX U MOJISAP-
HYIO KOHIIEHTPAIMIO MOJIYyYE€HHOTO pPacTBOpa, 00beM KOTOPOTO PaBeH § JI.

41. Onpenenuts MOJIIPHOCTh, HOPMAJIBHOCTh, MOJISUIBHOCTD U TUTP 4 % pacTBo-

paFeSO4 06beM KoTOporo pasex 1,5 11, miotHocTs 1037 kr/m?

42. CkoJIbKO TpaMMOB pacTBOpa C MacCOBOH J1oMieil cepHOil KHcI0Th 96% HEoO6X01UMO
BJIMTH B | J1 BO/IBI, YTOOBI OJyYUTH PACTBOP C MACCOBOM

43. Cxonbko mit 0,5 M n 0,1 M pacTBOpoB a30THOM KHCIIOTHI CIEAYET B3STh JAJI IPUTOTOB-
nenust 1000 m 0,2 M pactBopa.



44. CocTaBUTh JICKTPOHHBIE (POPMYJIBI U TIPEACTABUTH IpauUecKu pa3MenieHue JIeKTPO-
HOB I10 KBAHTOBBIM SYEHKaM JUIsl YKa3aHHBIX JIEMEHTOB. [IpoaHanu3upyite BO3MOKHOCTH
pa3beIMHEHUS CIAPEHHBIX AJIEKTPOHOB MPH BO30YKICHUH aTOMOB ¢ 00pa30BaHUEM-
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUM C TEOPHUEH CIIUH-BAJICHTHOCTU. Y TJIEPOJI, XJIOP.
45.CocTaBbTe JEKTPOHHBIE (POPMYIIBI U TIPECTABHTE IPAPUICSCKH Pa3MEIICHHUE IIEKTPO-
HOB I10 KBAHTOBBIM STYEHKAM JIJIS1 YKA3aHHBIX 3JIEMEHTOB. [Ipoananu3upyiite BO3MOKHOCTH
pa3beIMHEHNS CIIAPEHHBIX AJIEKTPOHOB MPH BO30YKIEHUU aTOMOB ¢ 00pa30BaHUEM BAJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEN CIIMH-BAJICHTHOCTH.
46. Kakoe KBaHTOBOE YHCIIO OIpeiesieT KOJIUYECTBO OpOUTaseii B JTaHHOM MOAYPOBHE aTo-
ma? YeMy paBHO uucio opOuTanei Ha s-, p-, d— u f— nogypoBHsx?
47 HanummuTte 3HAYEHUS BCEX YEThIPEX KBAHTOBBIX YMCEI JUIS TPEX JIFOOBIX AIIEKTPOHOB HA
4p-nogypoBHE. 3HAUCHUSIMU KaKOTO KBAHTOBOI'O YMCJIA PA3IMYAIOTCA TPHU AJIEKTPOHA yKa-
3aHHOTO nomypoBHs? [loueMy MakCUMaIbHOE YUCIIO 3JIEKTPOHOB Ha P-MIOAYPOBHE paBHO 67
48. IIpeacTtaBbTe 2JIEKTPOHHBIE CTPYKTYPhI Zn2+; S6+
49. Kak n3MeHsI0TCs CBOMCTBA THIPOKCUIOB 3JIEMEHTOB B IIEpUOAAX U IPYyIIax C yBeauye-
HUEM nopsaKkoBoro Homepa? [louemy?
50. KakoBa coBpemenHas ¢popmynupoBka [lepuoaudeckoro 3akona? B yem npuynna nepu-
OJIMYECKOM 3aBUCMMOCTH CBOMCTB JIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH OT 3apsja
s/ipa aTOMOB?
51. Ilpoananu3upyiTe U3BMEHEHUS BEJTUYHHBI 3apsJIOB 1€, PAINyCOB. ATOMOB, JIEKTPO-
OTPULIATENILHOCTEN U CTeneHel okucienus 4 nepuoja. KakoBel 3aKOHOMEPHOCTH 3TUX U3-
MEHEHHUI NPU ABUKEHUU — 110 TPYMIIE CBEPXY BHU3 WIH 10 EPUOY clieBa HanpaBo? Kak
M3MEHSETCS B 3TOM HaIPaBJICHUH METAIUIMYHOCTD 3JIEMEHTOB M XapaKTep UX OKCUAOB U
TUJIPOKCUJIOB?
52. CocraBbTe (hOpMYIIbI OKCHIOB M TUAPOKCUIOB Maprania. Kak usmMeHsercs KUCIOTHO-
OCHOBHOM M OKHMCJIUTEIbHO-BOCCTAHOBUTENIbHBIN XapaKTep 3TUX coeauHeHuit? [loqunnstor-
Csl JIM OTH COEJMHEHUs 001Iel 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB OKCHUIOB M THIPOKCH-
oB?
53. U3 okcunoB As203, P2Os, GeOy, SO3, Al,O3, V2Os BeiOepuTe 1Ba OKcHia ¢ Hanbosee
BBIPOKEHHBIMU KUCJIOTHBIMU CBOMCTBAMHU. Y KQXKHUTE BAJICHTHBIE DJIEKTPOHBI BEIOPAHHBIX
AJIEMEHTOB.
54. U3 okcunoB BaO, K»O, TiO2, CaO, Al,03, MgO, ZnO BeibGepuTe 1Ba OKCHAA ¢ HAauOO0-
Jiee BBIPaKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y Ka)XKUTE BaJICHTHBIE DJIEKTPOHBI BBIOPAHHBIX
AJIEMEHTOB.
55. IlpuBeauTe COBpeMEHHYIO (POPMYITUPOBKY MEPUOANIECKOTO 3akoHA. OOBsICHUTE, TTO-
4yeMy B IEPUOUYECKON CUCTEME DIIEMEHTOB aprOH, MOMEIIEHBI COOTBETCTBEHHO TIEPE/T
KaJIueM, XOTSI UMEIOT OOJIBIITYI0 aTOMHYIO Maccy. Kak Ha3pIBatOTCSl Taphl TAKUX AJIEMEH-
TOB?
56. Jlnst ruapocynbdaTta HATpUs OCTPONTE rpadudeckyro GopMyTy U YKaKUTE BUIBI XH-
MUYECKOM CBSI3U B MOJIEKYJIEC: MOHHAsI, KOBAJICHTHAs, MOJISIPHAs], KOBAJICHTHAsI HEMOJISIpHAS,
KOOPJAMHALIMOHHAs, METAJUTMYECKasi, BOJAOPO/IHAS.
57. IloctpoiiTe rpadgudeckyro GopMyTy HUTPUTA AMMOHUS U YKKUTE BUIBI XUMUYECKON
CBSI3U B TOM MoJiekye. [lokaxuTe, kakue (Kakast) CBS3U «PBYTCS» TIPH TUCCOITUAIIAH.



OO0BsicHUTE, YTO TAKOE 8000p0oOHas c6:3b? [IpuBennTE MPUMEPHI €€ BIUSHUS Ha CBOWCTBA
BEIIECTBA.

58. Ykaxure BUIbI XUMUYECKOHN CBsI3U B cienyromux Monekynax: CH3Br, CaO, J> NH4CL
KakoBbI 0OCHOBHBIE CBOICTBA JaHHBIX BUJIOB cBA3U? 59. Kakasi cBS3b Ha3bIBACTCS S- U Ka-
Kast — p-cBs3pt0? Kakas u3 Hux menee npounas? M3o0pasure cTpyKTypHbIE HOPMYIIBI
stana CyHs, aTunena CoHa u anerriiena CoHo. OTmeThTe S- M p-CBSI3M HA CTPYKTYPHBIX
cXxemax yrjIeBOJOpPOIOB.

60. Kakue cuibl MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS HAa3bIBAKOTCS AUIOJb-UIIOIbHBIMU
(OpHEeHTaLMOHHBIMU ), UHAYKIIMOHHBIMH U JUCTIEPCUOHHBIMU? OOBSCHUTE PUPOAY ITHX
cwit. KakoBa mpupoaa npeo0iaqaroniux CUI MeXMOJIEKYJISIPHOTO B3aUMOICHCTBHUS B KaXK-
nom u3 caeayromux Bemects: HxO, HBr, Ar, N2, NH3?

3.6..2. MeToan4yeckne MaTepuaJIbl

VYcnoBust U MOPSJIOK MPOBEACHMs 3K3aMeHa JaHbl B Ilpunoxenun Ne 2 K 1HOJ0XKEHHUIO
[IB/I-07 «O mnpoBeneHUM TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalluu
00y4JaroIIUXCsI.
Ha noaroroBky orBera oOywaromiemycsi MpenocTaBisieTcss He 0oJjiee OJIHOTO aKaJeMHYECKOIo
yaca. Ha ycTHBIN 0TBEeT 00yyarolerocs o BOIpocaM 3K3aMEHAI[MOHHOrO OuiieTa OTBOAUTCS HE
6osee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI HA JJOTIOJHUTEIBHBIE BOIIPOCHI SK3aMEHATOPA.

OOyuaronuiics, UCIBITHIBAIOIINN 3aTPYJHEHUS IIPU MOATOTOBKE K OTBETY MO BBIOPAHHO-

My OHJIETY, IMEET MPaBO MOJIYYUTh BTOPOM OHMIIET C COOTBETCTBYIOIIUM IPOJUIEHUEM BPEMEHU
Ha MOJATOTOBKY.
Otmerka "OTJAMYHO" CTaBUTCS CTYJEHTY JaBleMy HOJAPOOHBIH OTBET Ha 00a TEOPETHUECKUX
BOIIPOCA, a TAK)KE NPAaBUJIBHO PEIIUBLIEMY U ITOJPOOHO OOBACHUBILEMY 3a/auy.
Otmetka "Xopomo" CTaBUTCS MPH MOJHOM OTBETE Ha BOIPOCH SK3aMEHAI[MOHHOTO OMIieTa, HO
JIOITyCKaJIUCh HEKOTOPbIE HETOYHOCTU B (DOPMYJIMPOBKAX MM HE MOJHOCTBIO OOBSCHEH OTBET, U
pelMBILIEMY 3a/1a4y.
Otmerka "Y/10BJIeTBOPUTEIBHO" CTABUTCS NPU HEIOJIHOM OTBETE HAa TEOPETUYECKUE BOIPOCHI
HK3aMEHALlMOHHOTO OMiIeTa M MOIBITKE PElIMTh 3a/1ady (WM MpaBWIbHBINA U MOAPOOHBII OTBET
Ha TEOPETUUYECKHE BOMPOCHI, HO OTCYTCTBYET PELICHUE 3a1a4H).

banbHO-peHTHHIOBas OLEHKA 3HAHMN 00Y4YalOUIUXCH COCTABJIEHA B COOTBETCTBHUU C
[IB/I-07 «O mpoBeaeHUM TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHON aTTeCTaluuu
00yJaronuxcs .

OueHnBaHue pe3yJIbTATOB MPOMEKYTOYHON ATTECTALMH:

Orenka Konnuectso 6amwios
"HEeyIOBJIETBOPUTEIHHO" 0-23
"yIOBIIETBOPUTEIHHO" 24 -29
"xoporo" 30-35
"oTangHO" 36 -40

HTorosas 6a/NIbHO-PEHTHHIOBAs OLICHKA:
Omnpexensercs MyTeM CyMMHPOBaHUs 0aJyIoB, MOTYUYEHHBIX O Pe3yJbTaTaM TeKYIIero KOH-
TPOJIsl B ceMecTpe, OOHYCHBIX 0aJUIOB U 0AJUIOB, OJTYUYEHHBIX Ha SK3aMEHe.

Hrorosas pedTuHronas TpaguuroHHast OlIeHKa Ornenka (ECTS) I'panauus

OIICHKa




0-59 HEYIOBIIETBOPHUTEILHO F HEYIOBIIETBOPHUTEIHLHO
60 - 64 YIAOBJIETBOPUTEIBHO E MOCPEICTBEHHO
65-74 D YIOBJIETBOPHUTEIHHO
75 -84 XOPOIIIO C XOPOIIIO
85-89 B OYEHb XOPOIIO
90 - 100 OTJINYHO A OTJINYHO

TpanuirioHHast OLIEHKa BMECTE C UTOTOBOM O0abHO-PEUTHHTOBOM OILICHKOM BBICTABIISIETCS B 3a-
YETHO-7K3aMEHAIIUOHHYIO BEIOMOCTb.

Koumponw 3a ycnesaemocmuio odoyuarowuxcsa ocywecmeansemcs ¢ coomsemcmeuu ¢ [1B/]-
07 «O npogedenuu mexyuje2o KOHMpOJisl YCnesaemocmu 1 RpoMed’CymoyHou ammecmayuu 00y-
YAIOWUXCAY.




