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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 MIPO-
Gupyromyx y4eOHbIX TUCLMIUIMH U BBINOJHEHHUs] OCHOBHBIX MPO(ECCHOHANBHBIX 3a7ay: I0-
BBIIIICHUS ITPOU3BOICTBA JOOPOKAUECTBEHHBIX IPOIYKTOB U CHIPHSI JKUBOTHOTO MPOUCXOKICHUS,
OXPaHbl OKPY’KaIOLIEH Cpeibl OT 3arpsA3HEHUM U JIp.

2. MECTO JUCIHUILIMHBI (MOIY.JIST) B CTPYKTYPE OBPA3OBATEJILHOI

MPOI'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JUCHUILIIMHA
OTHOCHUTCS K

Craryc AUCIUTUTUHBI

O6ecneunBaromue (mpei-
HICCTBYIOIIHE) AUCITUTLIN-
HbI, IIPAKTUKU

OoGecneunBaembIe (Imocie-
JYIOIIHE) TUCIUTLIAHBI,
[IPaKTUKU

OO0s3aTeNIbHONM YacTH 00pa30BaTEIbLHON MPOrPaMMBbl

Oa3oBas

[IkonbHBIE KYpChl (PU3UKH, XUMUH.

((OpFaHI/I‘-IeCKaSI u (i)I/I?,KOJ'IJ'IOI/II{Hai[ XUMU», «bnonornueckas xu-

MU, ((BeTepI/IHapHO-CaHI/ITapHaH OKCIICPTHU3A).

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

[udp n HammeHoBaHKE

NuaukaTtop(bl) JOCTHKEHUST KOMITIETEHINH / TUTAHUPYe-

Howmep(a) pazze-
n1a(0B) TUCITATI-
JTUHBI (MOZYIIS),

OTBEYaIoUIero(1X)

3a (hopMHpOBaHUE

KOMIIETEHIINH MBbI€ Pe3yJIbTaThl 00yUCHHS
JaHHOTO(BIX) HH-
JIuKaTopa(oB)
JTIOCTHIKEHUS
KOMIICTEHIIUU
N-1omk-4

OIIK-4. Cnocoben|3HaTh: OCHOBHBIE €CTECTBEHHBIC, OHOJIOTMYECKHE U

000CHOBAaTh H|npoeCCHOHANBHBIC TOHATHS U METOJbI MPHU PEIICHUU

peanu3oBaTh B|oOIIeTPOQEeCCHOHATBEHBIX 3a1a4, COBpEMEHHbIE

poheCCUOHATBHON Jesi-| TEXHOJIOTUU c UCIIOJIb30BaHUEM puOOpHO-

TEJIBHOCTH COBpPEMEHHBIE|MHCTPYMEHTAILHOM 0asbl

TEXHOJIOTUH cMI-20mk-4

WCIIONIb30BaHUEM MPUOOPHO-|YMETh:  WCIOJL30BaTh  OCHOBHBIE  E€CTECTBEHHBIEC, Bee

WHCTPYMEHTAILHON 0a3bl U
UCIIOJIb30BaTh OCHOBHbBIE
€CTEeCTBCHHBIC, OWOJIOTHYE-
ckue u TpodeccHoHaTbHBIC
MOHATHS W METOJBI IPH
penieHuu  o01enpogeccruo-
HaJIbHBIX 33724

OWoyoruueckue W MpoQPecCHOHANBLHBIE TMOHATHS U

METOABl TpU  pELIeHuH  o0uenpodeccHoHaIbHBIX
3a1a4

NJ-3onk-4

Brnagers: HaBbIKaMH OOOCHOBaHHMS W pealu3allidl B
npoeCCUOHANBHOW ~ JEATENBHOCTH  COBPEMEHHBIX
TEXHOJIOTUH c WCIIOJIb30BaHUEM npuOOpHO-

WHCTPYMEHTAJIbHON 6a3bl




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIS)

4.1.

Conep:xanue TMCHUUILIUHBI (MO1YJIs1)

4.1.1. Ounasn popma:

Buner yaeOHbIX 3aHITHN U

TPYAOEMKOCTb, Hac. % [pume-
w = HSIEMBIC
2ol & i £ AKTUBHBIC U
Ne i = |BE| E |2, 2
i Tembl 3aHATHIA = 23| 2 |g¢g A WHTEpaK-
> E 9 = 5 L§ g THBHBIE
2| 25 é* g a. % TEXHOJIOTHH
ES| g | 2 M 00y4eHus
o

1. BBenenne. OCHOBHBIE 3aKOHBI M OHATHSI XHMHUHU

1.1. 4 1 4 |KILYO, |Cemunap.
Onpenenenne XUMHH, KaK HAYKH. XHUMHAYECKHE T.9 CaMocTosi-
SBIICHUSI U TIPOIIECCHI, KaK MPOSBICHUE XUMH- TenLHAS
YECKOTO JBIDKEHHS MaTepuu. XUMHUYECKUH pabota ¢
XapakTep OMOJOTHYECKUX 3aKOHOB. OCHOBHBIE JHTEpaTy-
MOHATHSA: MOIb, MOJISIpHAsT Macca, MOJSPHBII poi.
00beM razon, Uucno ABoraapo.

OxBuBaNeHT. MosipHast Macca SKBUBAJICHTA.
3aKoH 3KBUBAJICHTOB. [IposiBiIeHUE 3aKOHA JK-
BUBAJICHTHBIX OTHOIIICHUH B )KHBOM OpraHM3-
Me.

2. JHeprusi XMMHYEeCKHX MPOIIECCOB.

2.1. |BayTpeHHss SHEepTus. DHTaIbIM. DHTPOITHSI. 2 2 |KJL, YO. |Cemunap.
CBo0OoHas sHeprus. DakTopkl, ONPEASIIsIO- TO Camocros-
i€ HATPABIICHHS] XUMHYECKUAX PEaKIril. TeJbHas

pabota ¢
JTUTEepaTy-
poii.

3. KuHeTHKa XMMHYECKHX MPOLIECCOB.

3.1. |OcHOBHBIE MOHATHSA XUMHUYECKON KHHETHKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKIUI. 3aKOH Aeii- KIJL CamocTost-
ctBusa Macc. Koncranrta ckopoctu. Moseky- T.5 TeNmbHas
JIAPHOCTH peakiuu. GakTopshl, BIUSIOIMIE HA pabota ¢
CKOPOCTh XMMHUYECKOW peakiiu. 3akoH BaHT- JTUTEepaTy-
Tododa. [Tpumenenue npasuina Bant-I'odda 5 1 4 po#i.

JUTSI TPOTHO3MPOBAHHOTO XPAHEHUS TIPOJTYKTOB
nuTaHus. BousHue TeMnepaTypsl Ha CKOPOCTh
OHoIOTHUeCKUX MporieccoB. POTOXUMHUYECKHES
peaknuu. doTtocuHTE3 B OMOTOTHYECKUX CHC-
temax. Karanmmuz. depMeHTHI, KaKk KaTalin3aTo-
pBl OMOXMMHYECKHX MPOLIECCOB.

3.2. | Xummueckoe paBHoBecue. KoncTanTa paBHO- ,YO. CemuHap.
Becus. CMmelIeHne XuMHUIeCKOTO paBHOBECHSL. T, D Camocros-
[Ipunnun Jle-Illatense. 5 1 4 TeJbHas

pabora c
JTUTepaTy-

poil.




4. PacTBOpBI

4.1, | ducnepcHbie cucTeMbl. [IOHATHE O KOJLIOUI- 2 2 YO KP. | Cemunap.
HBIX U UICTUHHBIX pacTBOpax. TernaoTa pacTBo- BJIP Camocros-
penust. ConbBatsl. ['unpatel. Teopus pacTso- T3 TeJIbHas
poB. CriocoObI BEIpaKCHHS KOHIICHTPAITUN Pac- pabora c
TBOPOB. PacTBOPUMOCTb TBEPABIX, KUIKUX U JIUTEpaTy-
ra3000pa3HbIX BEIIECTB. pOii.

4.2. |KonnuraTtuBHBIE CBOHCTBA pACTBOPOB HEAJIEK- 4 2 YO, BJIP |Cemunap.
TpoauToB. 3akoHbI Payms. Ocmoc. OcmoTtnye- T,2 Camocros-
cKoe AasieHue. Posib ocMOTHUYECKOrO naBie- TeNbHas
HUsI B OMOJIOTHYECKUX cucTemax. Typrop. pabora ¢
IImasmomnu3. Posb BOTHBIX pacTBOPOB B OHOJIO- JTEpaTy-
THYECKUX cucTeMax. CBOHCTBA pacTBOPOB poii.
3NEKTPOJINTOB. T€OpHS IAEKTPOIUTHIECKON
Jqucconuanyu. Ponb ruapaTanui HOHOB B OHO-
noruyeckux cucremax. CunpHbIe U criadble
anekTposnThl. CTeneHb AUCCOLUALNH; KOH-
cTaHTa auccoryanuy. 3akoH OcTBaibaa.

4.3. ([IpoTtonuTHyeckoe paBHOBecHe B Boje. Bomo- 2 2 K, BJIP |Cemunap.
poAHbIN oKa3atenb. BiausHue pH - cpenst u T,¥0.3 |CamocTtos-
WMOHHOH CHJIBI pacTBOpa Ha OMOXUMHYECCKHE TeJbHas
nporueccsl. ['uaponus coneil. CreneHs U KOH- pabora ¢
CTaHTa runposusa. ['uagponutuyeckue npouec- JIUTEpaTy-
ChI B )KMBOM OPraHu3Me. poil.

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

5.1.|OcHOBHEIE TOJIOKEHUS ¥ MIOHITHUS KBAHTOBOMH 4 2 YO, KJI, |Cemunap.
MEXaHUKH. DJIEKTPOHHOE 00JIaKko. XapaKTepu- BJIP Camocros-
CTUKA SHEPIeTUYECKOI0 COCTOSIHUSA 3EKTPOHA TO TeJbHAas
KBaHTOBBIMH yuciaMu. [IpuHun HaumeHsbiei pabora ¢
sHepruu. [Ipasuno Kneukosckoro. [Tpuniun JIUTEpATy-
[Taynu. [IpaBuno ['ynaa. DneKTpOHHBIE U poil.
9NEKTPOHHO-Tpaduieckue GopMysIbl aTOMOB.

5.2. [lepuoauueckutii 3axkoH /1. . Menaeneesa u 2 1 KIJI, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, CamocTos-
Mmogenu aromMa. CBOHCTBa aTOMOB 3JIEMEHTOB C) TeNbHas
(pamuyc, 3Heprys MOHU3ALINH, SHEPTUS CPOJI- pabora ¢
CTBa K 3JIEKTPOHY, IEKTPOOTPULATEIBHOCTB). JUTEpaTy-

poil.

5.3. [Ilpupona XuMIYeCcKOH CBsI3H. MeTo/| BaJleHT- 2 1 YO, BJIP |Cemunap.
HBIX cBsi3el. [ MOpuan3anms aTOMHBIX OpOHTa- T.9 Camocros-
el u reoMmeTpuueckas HopMyia MOJIEKYIbI. TeNbHas
«Curma» u « Iln » cBa3u. MonHnas cBsa3b. Ko- pabora ¢
BaJIeHTHas CBA3b. J{TMHa, SHEPIHsl, MOJSIPHOCTD JTUTepaTy-
cBsi3u. BonopoaHas cBs3b. buonoruueckoe poil.
3HAa4YCHHUE U POJIb BOJOPOJHON CBSI3H.

6. OKHCINTENIBLHO-BOCCTAHOBUTEIbHBIE PEaAKIUH

6.1. | OnexkTpoHHas Teopus OKHCIIUTENBHO-| 2 1 KIIBJIP |Cemunap.
BOCCTAaHOBHUTENBHBIX peakiuil. Baxneimue T.9 Camocros-
OKHCIIUTENH, BOCCTAaHOBUTENH. OKUCIUTEIBHO- TeNbHas
BOCCTAHOBUTENBHBIA JKBHBAJICHT. OKHCIH- pabora ¢
TEIHHO-BOCCTAHOBUTENIBHBIE PEAKIINH B )KHBOM JTUTepaTy-
opranusme. lloHsiTHe O OMOXUMHYECKHX pe- poii.
JIOKCHCTEMAX.

6.2. | OKUCITUTETHHO-BOCCTAHOBUTEIHHOE PABHOBE- 2 1 KJI, BJIP
cue. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE T10- T.9




|TCH]_[I/Ia.]'II>I.

7. KoMnjieKkcHbIe COeIMHEHH S
KoopauHalMoHHAs TEOPHS CTPOSHUS KOM-
MJICKCHBIX coennHeHnid BepHepa. Onpenerne-
HUE TIOHSATHI: KOMIUIEKCHBIE COeINHEHUS], [IeH-
N CeMuHap.
TpaJIbHBINA aTOM, JIMTAH]IbI, KOOPAUHAITHOHHOE CamocTos
YHCIIO, BHYTPEHHSIS, BHENTH:A cepa. bromo-
» BHYTP i (bep N KJI, BJIP [renbHas
7.1. [ryecKas poJib KOMIUIEKCHBIX COCIUHEHHT. 2 1 6
T YO.5 |pabotac
["eMorI00UH 1 XJIOPOPUILT KaK KOMILIEKCHBIC repar
coenuHeHMs. OCOOEHHOCTH MPUCOCTUHCHHUS ot paty
KHCIIOPO/Ia K HOHY JKelle3a B TEMOTIIO0NHE. POH-
[loHsiTrie 0 OMOHEOPTaHUYCCKUX COCTUHCHHUSIX,
WX POJIb B OpraHU3Me.
8. BydepHsbie pacTBOpPBI
Cemunap.
[IpoTonuTHyeckoe paBHOBecHE B OypepHBIX CamocTos-
g1 [cncremax. Pacuer pH B OydepnbIX pacTBOpax. 2 1 2 6 VO. BJIP [renpHas
" Ibydepnas emxocTh. buonoruyeckas posb Oy- T O pabota c
(epHBIX CUCTEM. muTepary-
pOIL.
9. Xumus S -,P-, d- 31eMeHTOB (KaueCTBEHHBIH aHAIN3)
CemuHap.
N Camocrosi-
[Ipenmer 1 3a1a4K aHATUTHYECKOW XMMUH. enbras
9.1. Xumus S -,P-, d- s11eMeHTOB, OHOIOrHYECKOE 2 1 4 6 (BJIP,YO
. pabora ¢
3HAYCHHE, XUMUYCCKUE CBOMCTBA. P.D
muTepary-
pOIL.
10. MeToabl KOJHYECTBEHHOT0 AaHAJIN3a
[IpeaMer 1 3a7a4y aHATUTUYECKON XUMUU.
Ponb 1 3HaueHue €€ B CETbCKOM XO34MCTBE.
CoBpeMeHHbIE TPEOOBAHHS K CEITLCKO-
9 BJIP,YO
10.1|xo3stiicTBEHHOMY aHaNU3y. TUTPUMETpHUYECKHUE 8 6 P 5
MeTOIbl. METO bl KHCIIOTHO-OCHOBHOI'O THTPO- '
BaHUs. METO/IbI OKUCUTEIbHO— BOCCTAHOBH-
TEIHHOTO TUTPOBaHUSA. KOMITIIEKCOHOMETPHSI.
36 18 18 72
4.1.2. 3aounasn gpopma:
Bunb! yaeOHBIX 3aHITHH U
TPYJAOEMKOCTb, 4ac. % Ipume-
= = HSIEMBIC
0ol & S <
E = 3 = o AKTUBHBIE U
Ne . 2 2 = =) ©
i Tembl 3aHATHIA = 22| & |sg = WHTEpaK-
2 E g = 5 L{% é THBHBIE
(&)
= | 2 S & | 5 & = TEXHOJIOTHH
&5 § | ¢ Z 00yueHus
SIS = < ~ y
Q
1. BBenenue. OcHOBHBIE 3aKOHBI H MOHITHS XHMHUH
1.1. 1 1 5 |KILYO, |Cemunap.
Onpe/ieieHne XUMHH, KaK HayKH. XUMHAYECKHUE T.ND CaMocCTOsI-
SIBICHUSI U TPOIIECCHI, KaK MPOSBICHUE XUMH- TelbHas
YECKOTO JBIXKCHUS MaTepuu. XHUMHYECKUI pabota ¢
xXapakTep OMOJIOrMYeCKUX 3aKOHOB. OCHOBHBIC nuTepary-




MOHATHS: MOJIb, MOJISPHAs Macca, MOJSPHBII
00beM ra3zos, Unciao ABoramupo.

OxBuBaNCHT. MolsipHasi Macca SKBUBAJICHTA.
3aKkoH SKBHUBaJICHTOB. [IposiBlieHUE 3aK0HA K-
BUBAJICHTHBIX OTHOIICHHUI B )KHBOM OpPTaHU3-
Me.

poil.

2. JHeprusi XuHMHY€eCKHUX MPOLECCOB.

2.1.|BHyTpeHHsIs SHEpTUsl. DHTaIbIHA. DHTPOIHSL. KJI, YO. |Cemunap.
CroOoanas sHeprus. @akTOPbI, OIPEILIIIIO- TO Camocros-
M€ HANIPABJICHUS XUMHUECKHX PEaKIHi. TeNbHas

pabota ¢

JIUTEpaTy-

poii.
3.KuHeTHKa XMMHYECKHUX MPOLECCOB.

3.1. |OcHOBHBIE MOHATHS XUMHYECKON KHHETHUKU. VO,K, CemuHap.
CKOpOCTh XUMHUYECKHX PEaKIuii. 3aKoH Acii- KIJL Camocros-
ctBusa Macc. KoHcTanTa ckopoctu. Moneky- T.D TeJbHas
JSIpHOCTH peakuy. PakTopbl, BIUAIOLINE Ha pabota ¢
CKOPOCTh XMMHUYECKOH peakiuu. 3akoH BaHT- JIATEpaTy-
lodda. Ipumenenne npasmna Baat-'odda POWA.

JUTS IPOTHO3UPOBAHHOTO XPaHEHUS POTYyKTOB
nuTaHus. BiusiHue Temneparypsl Ha CKOpPOCTh
Ouonoruueckux npoueccoB. PoToXUMHUUIECKHE
peakuu. PoTocuHTE3 B OMOTOTHUECKUX CHC-
Temax. Karanus. ®epMeHTsI, Kak KaTalnu3aro-
pBl OMOXMMHYECKUX MTPOIIECCOB.

3.2. | Xummueckoe paBHoBecue. KoHcTaHTa paBHO- ,YO. CemuHap.
Becusi. CMelIeHue XUMUYECKOTO PABHOBECHSL. T, 9 Camocros-
ITpunnun Jle-Illarense. TeJbHAas

pabora ¢
JIUTEpaTy-
poii.

4. PacTBOpbI

4.1. |ducnepcubie cuctemsl. [loHsaTHE 0 KOMIONA- YO KP. | Cemunap.
HBIX M HCTUHHBIX pacTBopax. TermioTra pacTBo- BJIP Camocros-
penus. ConpBatel. ['unpatsl. Teopus pacTBo- TO TeJlbHAas
poB. CriocoOb! BbIpakKeHHs KOHIIEHTPAIUH pac- pabora c
TBOPOB. PacTBOPUMOCTb TBEpPABIX, KUIKHUX U JUTEpaTy-
ra3000pa3HbIX BEUIECTB. pOH.

4.2. |KomnuraTuBHBIE CBOMCTBA pACTBOPOB HEAJIEK- YO, BJIP |Cemunap.
TpoauToB. 3akoHbI Paymnsa. OcMoc. OcmoTnye- T,9 Camocros-
cKkoe aasieHue. Posib ocMoTHuecKoro faBie- TeNbHas
HUSI B OMOJIOTHYECKUX crcTemax. Typrop. pabora ¢
[Tnazmonu3. Posib BOJHBIX pacTBOPOB B OHOJIO- JTepary-
TUYecKHX cucreMax. CBOMCTBA pacTBOPOB pO¥.
3IEKTPOINUTOB. TE€OPHS IJAEKTPOIUTHIECKOMN
Jcconuanyu. Poib ruapaTaliui HOHOB B OHO-

Joruyeckux cucreMax. CUibHbIE U cliadble
MEeKTpoauTHl. CTENEHb AUCCOLMALINN; KOH-
cTadTa auccoranuy. 3akoH OcTBaibaa.

4.3. (ITpoTonmTHyeckoe paBHOBecHE B Bojie. Boo- K, BJIP |Cemunap.
poJHBIN noka3aTens. Biusguue pH - cpensl n T,Y0.3 |Camocros-
WOHHOMW CHJIBI pacTBOpa Ha OMOXUMHYECCKHE TeJIbHAS
nporeccsl. ['uaponus coneit. CreneHs u KOH- pabora ¢
CTaHTa runposnsa. ['uagponutuyeckue npouec- JUTEPATY-




ChI B )KMUBOM OpraHusMe.

|p0171.

5. Ctpoenue atoma. llepuoguueckuii 3axon /[.M. MenaeaeeBa.

5.1.|OcHOBHEBIE MTOJIOKEHHUS U MIOHSATHS KBAHTOBOM 1 6 |YO,KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 001aK0. XapaKTepu- BJIP Camocros-
CTHKA SHEPreTUYECKOI0 COCTOSHUS 3JIEKTPOHA TO TeNbHAs
KBaHTOBBIMHU 4Hciamu. [[prHIINTT HanMEHBIIeH pabora ¢
sHepruu. [IpaBuio Kneukosckoro. [puHmmmn JUTEpaTy-
[Maymu. [Ipasuno I'ynaa. DnexTpoHHBIE U poil.
ANIEKTPOHHO-TpaduyecKue (POpPMyIBI aTOMOB.

5.2. [lepuoauueckuii 3akoH . . MeHnaeneesa u 6 |KJI, BJIP |Cemumnap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camocros-
Mozenu aroMa. CBoICTBa aTOMOB 3JIEMEHTOB C) TeIbHAas
(pammyc, 3HEepTYs MOHM3ALINH, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTB ). JUTEpaTy-

poii.

5.3. [Ipupoaa XUMHUYECKOM CBA3U. MeTOa BaJICHT- 6 |YO,BJIP |Cemunap.
HBIX CBsi3eil. | mOpuamu3aIus aTOMHBIX OpOnTa- T.5 Camocros-
el U reoMeTprueckas GopMyia MOJEKYIbI. TeNbHAas
«Curma» u « I » cBszu. Monnas cBsa3s. Ko- pabora ¢
BaJICHTHAs CBs3b. JJTMHA, SHEPTHsI, TOISIPHOCTH JTUTEepaTy-
cBs13u. BonopoaHas cBs3b. buonornueckoe poil.
3Ha4YeHHE U POJIb BOJOPOAHOM CBSI3U.

6. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIE PEaAKIINU

6.1. DnexTpoHHas Teopus OKHUCITUTENHHO- 1 6 |KIIBJIP |Cemunap.
BOCCTaHOBUTENBHBIX peakiuil. Baxueiimme T.9 Camocros-
OKHUCJIUTENH, BOCCTaHOBUTENH. OKUCIUTEIHHO- TeNbHAs
BOCCTAHOBUTENBHBIA  3KBUBaJIEHT. OKHCIU- pabora ¢
TEIhHO-BOCCTAHOBUTENBHEIE PEAKIINH B JKUBOM JTUTEepaTy-
opranusme. [loHsiTHE O OMOXUMHYECKHX pe- poOii.
JIOKCHCTEMAaX.

6.2. |OKHCITUTENFHO-BOCCTAHOBUTEIHLHOE PABHOBE- 1 6 |KJI, BJIP
cue. OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE TI0- T.9
TEHIIUAbI.

7. KomnjiekcHbIe COeTUHEHUA
KoopauHanmoHHas TEOpHst CTPOSHUS KOM-

IUIEKCHBIX coequHeHni Bepaepa. Onpenene-

HUE MOHATHI: KOMIUIEKCHBIE COeIMHEHUS, [IeH-

TpaJIbHBIA aTOM, JIUTaH]Ibl, KOOPJAUHAIIHOHHOE geMHHap'
4KCII0, BHYTPEHHSIs, BHELIHSS cepa. BI/IO;HO- 1. BJIP T;l\gzzoa_

7.1. [ruueckast poJib KOMIUIEKCHBIX COCTUHEHH. 10 >
["eMorI00MH 1 XJIOPOPHUILT KaK KOMITJICKCHBIC TY0.5  ppadorac
coeuHeHHS. OCOOCHHOCTH MTPUCOCTNHEHUS tepaty-
KHCIIOpPO/Ia K HOHY Kelle3a B TeMOTII00NHE. POt
[loHsiTHe 0 OMOHEOPTaHNYECKUX COCTUHEHHUSX,

WX POJIb B OpraHu3Me.
8. By(depHsbie pacTBOpBI
CemuHap.
[IpoTonuTuueckoe paBHOBeCHE B Oy(hepHBIX CamocTos-
g 1. |cHeTemax. Pacuer pH B OydepnbIx pacTBopax. 1 1 8 YO. BJIP [renbHas
" |bydepnas emxocts. buonoruyeckas poss Oy- T O pabora c
(epHBIX CUCTEM. muTepary-
poii.
9. Xumus S -,P-, d- 31eMeHTOB (Ka4eCTBEeHHbIH aHAIN3)
9.1. |Hpe;1MeT 7 3312491 aHATUTHYECKOH XUMUH. | | 1 8 | CemuHAp.




Xumusg S -,P-, d- 3meMeHTOB, OHOJIOrHYECKOE BJIP,YO |CamocTos-
3HAUCHNE, XUMHYCCKHE CBOMCTBA. P.D TCIbHAS
pabora ¢
muTepaTy-
[pOH.
10. MeToabl KOJHYECTBEHHOI'0 AHAJIN3A
[Ipenmer u 3a1a4¥ aHATUTHYECKOM XMMUH.
Pois 1 3HaYeHNE €€ B CEIBCKOM XO3SHUCTRBE.
CoBpeMeHHBIC TPeOOBaHMS K CEITbCKO- BJIP.VO
10.1{xo03siicTBeHHOMY aHaNMKM3y. TUTPHUMETPUUECKIE 2 8 P 5 ’
MeTOIbl. METO bl KHUCIIOTHO-OCHOBHOT'O THTPO- '
BaHUS. METONBI OKHCUTEIBHO— BOCCTAHOBH-
TEIBHOTO TUTPOBaHUs. KoMILIeKCOHOMETpHSI.
6 4 8 117

* YkaspiBaeTcs popma koutposts. Hanpumep: YO — yerHbii onpoc, K — komnoksuym, T — TecTupoBaHue,
P — pedepar, /I — nokman, K3 — kelic-3amaya.

4.2.1. Ounas gpopma:

o 1 xypc 2 Kypc 3 Kypc 4 xypc
B sansiit 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
CamocrosrenpHast pabora | 72
DopmMa KOHTPOJIS €]
4.2.2. 3aounan ¢hopma:
. 1 kypc 2 Kypc 3 Kypc 4 xypc
Bun sanrai 1 cem. |2 cem. |3 ceM. |4 cem. |5 cem. |6 cem. |7 cem. | 8 cem.
Jlexuun 6
JlaGoparopHbie 8
[TpakTnaeckue 4
WToro koHTaKTHOW PabOTHI 18
CaMocTosTeNbHas pabora 126
Popma KOHTPOJIS €)

5. OPTAHU3ALIUA U YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOS4I-

TEJBbHON PABOTHI OBYUAIOIINXCS MO JUCHUTIJIMHE (MOY.JIIO)
5.1. Copep:xanue caMOCTOSTEJIbHOM PA0OTHI 10 JUCHMUILIMHE (MOIYJII0)

Tembl, BLIHOCHMBIEC HA CAMOCTOSITEIbHYIO IPOPA0OTKY:
1. Omnpenenenue npeaMera XUMHH. XUMUYECKOE €AMHCTBO MUPA.
2. @axkTop SKBUBAJIEHTHOCTH, MOJISIpPHAs Macca SKBUBAJIEHTA, 3aKOH COXPAaHEHHMsS MaccChl,

MOCTOSTHCTBA COCTaBa, 3aKOH 3KBUBAJICHTHBIX OTHOIICHUN
3. OcHOBHBbIE MMOHATHS XUMUYECKOHN TepMOANHAMHUKHU. BUbl crcteM 1 QyHKIIMHM COCTOSTHHUSL.
4. IlepBoe Hauajao TEPMOAMHAMHKY U €TO CIE/ICTBHUS..




o o
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Ouranenus, TerioBoi 3¢ dekr, 3akon ['ecca.

Bropoe Hauano TepMoaMHAMUKH, TTIOHATHE 00 SHTPONHUH U CBOOOTHOM Hepruu ['mbOca.
CpenHsis 1 UCTUHHASI CKOPOCTh XMMHUYECKON peakuuu. DakTopel, BIMUSIONIME HA CKOPOCTh
peakuuy. 3aKOH JCUCTBYIOIIMX Macc JJI AJIEMEHTAapHOW CTaAuM XUMHUYECKOW pPEAKLHUU.
[TpaBuno Bant-I'odda, ypaBuenne Appenunyca. KoHcTaHTa CKOPOCTH PEaKIIUU.

Karanu3s. Buael katannusza, MEXaHU3M KaTATIUTUYECKOTO JEHCTBHUA.

XUMHUYECKOE paBHOBECHUE. JIMHAMUYECKNN XapaKTEP XUMUYECKOTO PaBHOBECHSI.

[Tpuuunbl oOpa3oBaHus pacTBOPOB. PU3NUECKUE U XUMUYECKUE CUIIbI 00YCIIaBIMBAIOIINE
oOpa3oBanue pactBopoB. CompBatanus u ruapatanus. OU3UKo-xuMUUecKas Teopus odpa-
3oBaHus pactBopoB J[.M.Menaeneena.

Crioco0b! BeIpaXEHUS KOHIICHTPALUU PACTBOPOB.

Teopus 3MEKTPOIUTUYECKON AUccoUrManud AppeHnyca. AKTUBHOCTb, HOHHAsI CHJIa pacTBO-
pa. 3akoH pazbasienust OcTBaIbIA.

pH u pOH pactBopoB. bydepnast emxocts OydepHbIX pacTBOpoB. Poibs OydepHbIX cuctem B
OMOJIOTMYECKUX MpOIeccax.

ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBPEMEHHOE MPEACTaBICHUE O CTPOCHUH aroMa C TOYKHU
3peHHs] KBaHTOBOW Teopuu. KBaHTOBBIE 4mClia, SHEPTEeTHYECKUE YPOBHU U TMOTYpOBHU
aToma, aromHble opOutanu. Ilpunuun muHuManbHOU >Hepruu. [IpaBuno Kieukockoro.
ITpunnun Iaymu. Ipasuno I'yaaa. [leppoandHOCTE M3MEHEHUS CBOWCTB aTOMOB: PaJNycCa,
SHEPIUU UOHU3ALUH, CPOACTBA K AIEKTPOHY, JIEKTPOOTPHULIATEILHOCTH.

[Tpupona xumuueckoil csizu Teopust 0Opa3oBaHKs KOBAJEHTHOM CBSI3U: METOJI BaJEHTHBIX
CBsI3€i, Teopus THOPUIAN3AIUN U aTOMHBIX opOuTaneil. KpaTHOCTh U MONSPHOCTH KOBaJICHT-
HOU cBsizu. MoHHas cBsA3b, mpupoja oOpa3oBaHUs W CBOMCTBA. MerauiMuyeckas CBSI3b.
MexMoIeKynsspHOe B3aUMOIEHCTBHUE, BOJOPOIHAS CBA3b.

CrpyKTypa nepuoanYecKol cucTeMbl 3jieMeHTOB. lIpuposa nepuoInyHOCTH CBOMCTB 3iie-
MEHTOB.

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

Y CTOMYMBOCTD KOMIUIEKCHBIX COCIMHEHUIN B pacTBOpax. XeJaTbl, BHYTPUKOMIUIEKCHBIE CO-
eauHeHus. DakToppl, BIUAIOIINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEJIMHEHHI B pacTBO-
pax.

XuMus S- 3JIEeMEHTOB: BOIOPO, dneMeHThl |A-, [IA- moarpymmel obuiue cBolicTBa. XUMHUS
P-anementos. IHIA-, IVA-, VA- noarpymnmnsl o0miune cBoiictBa. Xumus d—anementoB. O0rine
CBOWCTBA U OCOOEHHOCTH MEPEXOIHBIX METAIJIOB.

[IpeameT u 3a7aun aHATMTUYECKONW XUMHUHU B CEIbCKOXO35HMCTBEHHOM MpPOM3BOJACTBE. Poib

AHAJTUTUYECKONW XUMHHU B OXpaHe OKpy»karoulei cpeabl. IIoHATHS 00 HKOIOTHYeCKOM MOHHU-
TOPUHIE U MPENEIbHO JOMYCTUMbIX KOHIEHTPALIUAX.

[TonsiTust 00 aHATUTUYECKOM CUTHAJE M aHAJIUTHYeCKOH peakiuu. OCOOEHHOCTH aHAIUTH-
YECKUX CUTHAJIOB B TUTPUMETPUUYECKOM, MMOTEHIIMOMETPUYECKOM U (OTOMETPUUECKOM Me-
TO/Iax aHaJIn3a.

Cratuctuueckas o0paboTKa pe3yabTaToB aHanu3a. OleHKa MPaBUIBHOCTU PE3YJIbTAaTOB B
aHAINTHYECKOU XxuMuK. Kputepuii BOCIpOn3BOAMMOCTHY Pe3yIbTaToB. Brpl morpemHxocTei
aHaJIn3a.

Knaccugukarnus meronoB ananuza. KonnuecTBeHHbINH aHamu3. XUMHUYECKHE U MHCTPYMEH-
TaJbHbIE METO/BI aHanu3a. IHCTpyMeHTanu3aius Kak riaBHbIA MyTh Pa3BUTHUS aHATUTHYE-
cKo XxuMuu. Be10op MeTona aHanmm3a.

TpeGoBanus, mpebsABIsSEMbIE K PEAKIUSAM B TUTPUMETPUUECKOM aHanuze. M3meputenbHast
nocyzaa. CrocoObl BBIpa)KE€HHUSI COCTaBa PACTBOPOB U BBIUMCIICHHE B PAa3IMYHBIX METOAaX
TUTPUMETPUUECKOro aHainu3a. TurpoBaHue. Touka HKBUBAJIEHTHOCTM M KOHEYHAsl TOYKa



25.

26.

27.

28.

29.

30.

31.

32.

tuTpoBaHusA. CTaHAAPTHBIE U CTaHJAPTU3UPOBAHHBIE PacTBOPHI. IlepBUUHBIE CTaHIAPTHI U
TpeOoBaHus, MpeabsiBiasieMble K HUM. Dukcanansl. Bropuunbie (cTaHAapTH3UpPOBAHHBIC)
pacTBOpbl. TOUHOCTH TUTPUMETPUUYECKOTO aHaIM3a. FICTOUHUKHN NOTPEIIHOCTEM.
Tutpumerpuueckuii ananu3. CymHocth Metoga. [IpsMoe u oOpaTHOE TUTPOBAHUE, THTPO-
BAaHME 3aMeCTUTENsl. MeTOo bl TATPUMETPUYECKOTO aHAJIN3A.

KucnorHo-ocHoBHOEe paBHOBecue. [IpoTonmuTrueckas Teopus KUCIOT M OocHOBaHWU. KoH-
CTaHThl KHCIOTHOCTH U OCHOBHOCTH, HOHHOE IpOU3BeAeHNE pacTBoputens. Benmnuuna pH
KaK YCJIOBHE IPOBEICHUS aHAJTUTHUECKUX peakiuil. bydepHbie pacTBOpbI, UX HCIOIb30BA-
HUE B aHAJIMTUYECKON XUMHUH. [ 'HIponu3 coliel, ero poiib B aHanuse. PakTopsl, BIHUSIIOLIIUE
Ha MIyOWHY IPOTEKaHUS THIPOIIMTHUECKUX PEAKIIUH.

Kucnotrno-ocHoBHoe tuTpoBanue. CymHocTs MeToaa. [lepBuuHble cTaHIapThl 11 pacTBO-
pOB KHCIOT W mienoyed. CraHmapTusaius pacTBOPOB KHUCJIOT U Miejoueld. Touka Hei-
TPaJIbHOCTH, TOYKA 3KBUBAJIEHTHOCTH U KOHEUYHAs TOYKa TUTpoBaHus. Berumcinenue pH B
pa3iaryHble MOMEHTHl TUTPOBAHUS U MOCTPOCHUE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIAOBIX
KHCJIOT U OCHOBaHUH. Polb MHAMKATOPOB B METO/I€ KUCIOTHO-OCHOBHOTO TUTpOBaHus. Teo-
pusi ”HAMKATOpoB. MHTEpBasl nepexoaa okpacku uHAUKaropa. [loka3aTesnb TUTpOBaHUS UH-
nukaropa. PacnpocTpaneHHble HHIUKATOPI. BeiOOp mHAMKATOpA Ml YCTAaHOBJICHUS KOHEY-
HOM TOYKH TUTpOBaHUA. OMMOKH TUTPOBAHUS

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHM U UX IPUMEHEHUE B aHanu3e. OCHOBHBIE He-
OpPraHNYECKHE U OPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIH, UCIOJIb3YEMBIE B aHAIU3E.
KonnyecTBeHHass XapakTEpUCTHKA IIOJHOTHI IPOTEKAHUS  OKHUCIHATEIBbHO-BOCCTaHO-
BUTENBbHBIX peakuuid. Bausaue pH, xommiuekcooOpa3oBaHusl 1, 00pa3oBaHUSI OCAIKOB Ha
nIyOMHY UX IpoTekanus. Mcnonab3oBaHue peakiuii OKUCICHUA-BOCCTAaHOBICHHUS.
OKHMCIUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHUE. MeTObl aHaM3a: IepMaHraHAaTOMETPUS,
fiomomerpus, auXxpomaTomeTpus. Ilepmanramaromerpus.  Mogomerpus. MHIMKATOpEI,
MPUMEHSIEMbIE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: crienuduyecKkue u OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIbHBIC.

KommuiekcHble coeTuHeHUs] U opraHuyeckue peareHTbl. CBONCTBA KOMIUIEKCHBIX COEIMHE-
HUH, HUCTONb3yeMble B aHAJIUTUYECKOW XUMHH. Vcrosib30BaHHE KOMILIEKCOOOpa30BaHUs
JUISL OIIPEAEIICHUs, MACKUPOBAHMSI MOHOB, JUISl PACTBOPEHUS OCAJKOB, I U3MEHEHUS I10-
TeHIMana u aAp. OCOOEHHOCTH KOMILIEKCOOOpa3yomuX OpraHMuecKux peareHToB. OCHOB-
HbIE HAIIPABJICHUS UCIIOJIb30BAaHUSI OPraHUUYECKUX PEAarcHTOB B XMMHMUYECKOM aHAIU3€, Hau-
6oJiee pacpoCcTpaHEHHbIE XMMUYECKHE PEAreHTHI.

Kommnexconomerpuueckoe tutpoBaHue. Kommaekconsl. OOmye cBoiicTBa KOMIUIEKCOHA-
toB. Ucnons3oBanne komruiekcona-I1l. Xematomerpus. Unaukaropsl. Onpenenenne ooien
JKECTKOCTHU BOJIBI.

HNHcTpyMeHTalbHBIE METO/bI aHaIU3a. MEeTo/Ibl AIEKTPOXUMHUUYECKOTO, CIEKTPaIbHOTO, (o-
ToMeTpuieckoro aHanuza. CnekTpooToMeTpus U KoJopuMeTpus, ux ocodeHHoctu. [Ipun-
[UMHAJIbHBIE CXEMBl YCTPOUCTBA crieKTpodoToMeTpa u poTokonopumeTpa. CrnocoObl MOHO-
xpomaruzaiuu csera. OCHOBBI CHEKTPOPOTOMETPUUYECKOT0. aHaIM3a pacTBOpoB. YyBCTBU-
TeJbHOCTh MeToa. CrocoObl orpeeieHus] KOHIIEHTPAllMM BellecTBa — rpaduyeckue u
pacuetHblie. O0acTH MPUMEHEHHUS CIIEKTPO(POTOMETPHH U KOIOPUMETPHH.

5.2. KoHTpob caMocTOATeIbHO padoThl



OreHka pe3yabTaTOB CaMOCTOATENBHOM paboThl OpraHu3yeTCsl CISIYIOIUM 00pa3oM:

- mpopaboTKa y4eOHOro MaTepuaa (o KOHCIEKTaM, y4eOHOW W HaydyHOU JUTeparype, ek
TPOHHBIX Y4EOHBIX PECypPCOB);

- U3y4€HHE TeM TEOPETHUYECKOTO Kypca, 3allJIJaHUPOBAaHHBIX JUIsI CAMOCTOSITEIbHOTO OCBOE-
HUS;

- HanucaHue pedepaTtoB U BBICTYIUICHUS C IOKJIaaMU HA MPAKTHUYECKUX 3aHATHSAX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBIMIOJIHEHHE KOHTPOJIBHBIX pabOT, YCTHBIE OMPOCHI, KOJIIOKBUYMBI,

- 3aIIMTa OTYETOB IO Ja0OpPATOPHBIM paboTaM.

- BBICTYIUICHHUE U 3alIuTa pedepara

- c/1ava HK3aMeHa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM PadoThl

[Ipy BBIMOJHEHUH CAMOCTOSITENILHON pabOThl PEKOMEHIYETCS HCIIOIb30BaTh OCHOBHYIO H
JIONIOJTHUTEIBHYIO JINTEPATYPy, METOJANIECKUE yKa3aHUs M pa3paboTKu Kadeaphl, a TakK ke
uHTEepHET-pecypehl (cM.11.6.1. — 6.6).

6. YY EBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHME JIUC-
NUIIJIMHBI MO Y JIS)
6.1. OcHoBHast yueOHasl IUTEPaTypPa, HEOOXOAUMAS IJISI OCBOCHUS JUCHHUILINHBI

1. T.II. Xomuenko , M.K. llutoBuu. Heoprannueckas xumusi. M.: Boicmas mkona, 2013. 464
c.(50)

2. JI.K. Kuszes, C.H. Cmapeirun. Heopranuueckas xumusi. M.: [Ipoda, 2005. 591c.(94)

3. Kypc ananutrueckoi xumuu: yaeOHUK 171t ctyq. By30B / MK, LuroBuu. — 10-e u3n. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranndeckas XuMus. BUOTeHHBIC 1 AOMOTCHHBIE JIEMEHTHI: yuel. MocoOue st CTY/I.
By30B / moj pex. B.B.Eropoga. — CII6.: JIanp,2009 — 320 c.(20)

6.2. lononHuTebHAs y4eOHAs JTUTEPATYPAa, HEOOXOAUMAs IJIsl OCBOCHHS JMCIHIIIMHBI

1. B.B.Bounbxun. O6mas xumusi. OcHoBHO# Kype. CI16.: JIanb. 2008. 464 ¢.(20)

2. Eropos B.B. Teopernueckue ocHOBbI Heopranndeckoit xumun. M.: JIane. 2008. 192 ¢.(207)

3. Kycakuna, H.A. AHanutnveckas XuMmusi U (U3NKO-XUMHYECKHUE METOMABI aHalu3a. [DJek-
TpoHHbI pecype] / H.A. Kycakuna, T.W. bokoga, I'.I. FOcynosa. — DnextpoH. nan. — HoBo-
cubupck : HI'AY, 2010. — 118 ¢. — Pexum moctyna: http://e.lanbook.com/book/4555 —
3ari. ¢ 3KpaHa.

4. Eropos, B.B. Teopernueckre OCHOBBI HeOpraHuyeckod xuMuu. Kpatkuit Kypc ais CTyaeH-
TOB CEJIbCKOXO35HCTBEHHBIX BY30B. [DIEKTpOHHBIN pecypc] — Dnekrtpon. maH. — CIIO. :
Jlanb, 2017. — 192 ¢. — Pexxum mocryma: http://e.lanbook.com/book/91304 — 3ari. ¢ skpaHa.

5. bapkosckuii, E.B. OcHOBBI XuMHH OMOTEHHBIX AJIEMEHTOB. [DnekTpoHHbIN pecypc] / E.B.
Bbapkosckuii, C.B. TkaueB. — DiekTpoH. gaH. — MuHCK : "Bemmitmas mkona", 2011, — 192
c. — Pexxum nocryna: http://e.lanbook.com/book/65488 — 3aru. ¢ skpana.

6.3. Pecypcsol ceTu «AHTEpHET», HEOOXOAUMBbIE /1JI51 OCBOECHHS TUCIUTLIUHBI

1.00pa3oBarenbHble CAThI 10 HEOPTAHUYECKOH XUMHH C (IS - aHUMAaIHeH:
https://infourok.ru/flesh-animacii po neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh animacii/neorganicheskaja khimija/184



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

3. bubmmorexa MBI'CXA http://www.ivgsha.ru/about_the university/library/
4. Enunoe OKHO J0CTyIa K 00pa3oBare/ibHbIM pecypcam http://window.edu.ru

6.4.
1)
2)
3)
4)

5)

6)

7)

8)

MeToanyeckue yKka3aHus JJIsA 00y4al0mMXCs 10 OCBOEHHUIO TH CHUTITHHBI

HaymoBa UM.K., lllyroBa T.A., lllanoBanoBa T.A. Monnoe npousBenenue Bojabl. Bogo-
ponHsIii mokaszarens. iBanoBo: MBanosckas [CXA. 2005 Metoaudeckoe mocooue
Haymoa UK., llyroBa T.A., llanoBanoBa T.A. CtpoeHue aroma. XMMUYECKasi CBS3b.
NBanosckas [CXA. um. akanemuka [[.K. bensieBa , 2008 MeToaudeckoe mocooue
Haymoa U.K., [llanoBanosa T.A., Ky3emuna T.A. PactBopsl 3sekTposnToB MIBaHOB-
ckasg 'CXA. um. akanemuka JI.K. bensiea, 2014 r. YueGHoe mocobue

Haymona M.K., IllanoBanoBa T.A. Kiaccel HeopraHuyeckux coenuHeHuid MiBanoBckas
I'CXA. um. akanemuka [[.K. bemnsiea, 2015 r. Yuebnoe nocobue

N.K. Haymosa, T.A. IllanmoBanoBa. JJabopatopHo — mpakTU4YeCKue padOThI IO aHAJIUTH-
geckoil xumuH. KonmdecTBeHHBINM aHanmM3: y4eOHO-MeTo . mocobue /coct. — MiBaHOBO:
NI'CXA. 2010 -52c.

Haymora U.K., lllyroBa T.A., Jdenvuosa JI.H., [llanoBanoa T.A. AHanmutuueckas xu-
Mus. MeToabl KaueCTBEHHOI0 M KoJmdyecTBeHHOTro aHanu3a. MBanoso: MT'CXA, 2008.
VYuaebHoe mocobue.

HaymoBa UK., Cy66otkuna NM.H. OxucnutenbHO-BOCCTaHOBUTENbHBIE peakiuu. VBa-
HoBckas 'CXA. um. akagemuka JI.K. bensieBa, 2015 r. Yue6H0e mocodue

Haymosa UK., IllanoBanoBa T.A. buorennsie s3nemenTsl. KauecTBeHHOE onpeneneHue.
NBanosckas 'CXA. um. akanemuka J[.K. bemnsiera, 2016 r. YueOHo-meTon nocobue

6.5. UudopmanuoHHbie cipaBoYHble CUCTEMbI, HCIIOJIb3YyeMble /ISl OCBOEHUs HUCIUILIH-
HbI (MoayJis1) (IpU HEOOXOAMMOCTH)

1) DnekTpoHHO-OMOIHOTEYHAs cucTeMa «JIaHbY;

6.6. [IporpammHoe oGecnevyeHue, MCMOJIb3yeMoe 1JIsi OCBOECHUS JUCIHIJIMHBI

- OnepanuonHas cucrema tuna Windows

- [Taket mporpamm oOuiero nois3zoBanus Microsoft Office

- UnTepuer-6paysepbl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA I OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCIUIIVIMHE (MOAYJIIO)

Ne

/1

HauMmeHoBaHHe cnnenMaJbHbIX
NMOMeEIIeHUIi* M MoOMeleHnii 1J1s

OCHaI[[eHHOCT]) cnenyaJbHbIX MOMeEIeHUI U MOMelleHnii 1J1s ca-

M MOCTOAITEIbHOI padoThI
CAMOCTOSATEIbHOI padoThI

1 |VuebHast aymuTopusi IJii TPOBENE-|YKOMIUIEKTOBaHA CHEIHATN3UPOBAaHHON (ydeOHOI) MeOenbio, Habopom
HUS 3aHSATHH JIEKIIMOHHOTO THUIIA JIEMOHCTPAIIMOHHOTO 000PYJOBaHUS W Y4eOHO-HATSAHBIMU TTOCOOWSI-

MH, 00€CIHeYHMBAIOIIMMH TEMAaTHUECKHE WILIFOCTPAH, COOTBETCTBYIO-
mye paboueil mporpamMme IUCIMILUINHBI, @ TAKKe TEXHUUYECKHUMH CPECT-
BaMH 0Oy4deHHs (B TOM 4YHCIIE, IIEPEHOCHBIMH), CIy)KaIlue JUIs IMpel-
craBiieHHs y4eOHo# nHpopmanny O0NBIION ayAUTOPHI

2. |YueOHas ayauTopus IJIs IpOBele-|yKOMIUIEKTOBaHA CHEeLUaIM3UpOBaHHOHU (yueOHOH) Mebenbto, mepeHoc-
HUSI 3aHSATHH CEMHHAPCKOTO THIIA,|HBIMH TEXHHMYECKUMH CPEICTBAMH OOYYEHHMs, CIIy>KalllUMH Ui IIpe.-
JUIS TPYIIOBBIX M MHJIMBU/YQJIbHBIX |cTaBeHusl y4eOHOl nHdopmanuu M J1a00paTOpHbIM 000pY/I0BaHHU-
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KOHCYJIbTAallUM, JJIs TEKYyIIero KOH-
TpOJIsl U TIPOMEKYTOUHOW aTTecTa-
N

eM (anTeyka WHAMBHIyaNbHas, 1 BBITSHKHON 1kad), BEChl aHAH-
tuueckue BJIP-200 (6 mT), Bechl Texuuueckue (2 mr), DIK-56,
CYIIWJIbHBIN MIKad ) KOMIUIEKTHI JJAOOPATOPHONW XUMUUYECKON
TIOCY/IbL, IUINTKA JJIEKTPUYECKAS.

VYuebHas ayauTopus Ui IpoBe-
JICHUSI 3aHITHH CEMHUHAPCKOTO
TUIA,

MPAKTUYECKUX 3aHATHHL, IS
TPYNIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIBTaIlW, TEKYILIEro KOHTPO-
JI1 ¥ IPOMEXYTOYHOU aTTecTa-
LIUH.

YKOMILICKTOBaHA CIICIUATN3UPOBaHHOM (YueOHOI) MeOembIo,
MEepPEHOCHBIMU TEXHUYECKUMH CpeAcTBaMH 00yueHus u 1abopa-
TOPHBIM 000pynOBaHNEM ( anTeyKa MHAWBUAYaTbHAS 1 BBITSK-
HO# miKkada, Becsl anamutuaeckue BJIP-200 (6 miT), BECHI TeXHH-
geckue (1 mr), ®IK-56, cymmibHbIii mKkad) KOMIUIEKTHI J1a00-
PaTOPHON XMMUYECKOHN NOCYABI, ITIUTKA JJIEKTPUIECKAS.

ITomemienue mist caMOCTOSITEIbHOM
paboTsI

YKOMILJIEKTOBAHO CHEIUATN3UPOBaHHON (Y4eOHOI) MeOebI0, OCHAIIIEHO
KOMITBIOTEPHOH TEXHUKOW C BO3MOXXHOCTBIO NOAKIIIOUEHH K cetn "UH-
TepHeT" U 00ECHEeYeHO IOCTYNOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aluu

[Tomemienue st XpaHEeHHS U
MPO(UIAKTHIECKOTO 00CITyKH-
BaHUsI yueOHOTo 000pyJOBaAHMSI

YKOMITJIEKTOBAHO CIIE[IMATU3UPOBAHHON MeOETbIO ULl XpaHEHUS
000pYZOBaHMS U TEXHUYECKUMH CPEACTBAMH VIS €r0 00CITYKHU-
BaHUsI




IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

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

«XHUMHS HEOPraHUYecKass U AHAJUTHYECKASI»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA IAHHOM JTalle
1.1. Ounas, 3a0unan opma:

WNunnkatop(bl) TOCTHXKEHUS] KOMIICTEH-
udp 1 HauMeHOBaHUE A p(s1) 1 Dopma
e / TNIaHUPYEMbIe pe3yIbTaThl 00yyde- « | OLIEeHOUYHBIE CPE/ICTBA
KOMITETCHIIUU KOHTPOJISI
HUS
V-1 1. KoMmiekTsl TECTO-
Orik-4 BBIX 3a1aHni (T),
3HaTh: OCHOBHBIC €CTECTBEHHBIC, OMOJIO- 2 KOMITIEKTBI KOH-
THYECKHUE n TPOJBHBIX 3aJaHHUM 110
npodeccuonanbuble MoHATHA U Metons!| YO, KP, T,| Bapuantam (KP) ,
IpU peleHnd o0menpodeccHoHaIbHBIX|D- 3. BOMPOCHI 110 TeMaM
3aja4, COBPEMEHHbIE TEXHOIOTHM ¢ uc-|+H CeM. | (pasienam) JMCIHILITH-
Hbl (YO
MOJIb30BaHUEM pubOpHO- (YO)
. 4 KoMIIEKTHI 3K3aMe-
OIIK-4. Cnoco0eH|HHCTPYMEHTAJILHOU 0asbl HAIHOHHBIX BOMPOCOB
2
000CHOBAaTh 14§ 3K3. GHICTHI
peanusosarh . B 1. KOMIIJIEKThI KOH-
npohecCHOHANBHON J1esI- TPONBHBIX 3aTaHHiT TT0
TEJIbBHOCTU COBPEMEHHBIC| N J1-20 k-4 apuantam (KP)
b
TEXHOJIOTHH ClYMeTh: UCIOIb30BATh OCHOBHBIE €CTECT- KP, K, P, 2. BOIPOCHI TIO TEMaM
gCHOHI’BOBaHHeM TP | e HHble, GHONOTMYECKHE M npogeccuo-|3. (pasmenam) IUCITUTLIN-
OpHO- .
HHI():prMCHTaHLHOﬁ Gazp| TAPHPIC TOHATHA w14t cent it (K,)
A HCHOIB30BATE OCHOB-|METOLBI TP PELICHHH 00IIenpodeccHo- 1 'KTeMI’I peceparon(P)
.KommnekTsl 5x3ame-
HbIE €CTECTBEHHBIE, OHO-|HAIBHBIX 3a7a4 HAIHOHHEIX BOTPOCOR
noruyeckue M mpodec- oKk3. BTt
CHOHAIILHBIE TIOHATHS | | KOMILICKTEL KO-
METO/IBI npu .
& P TPOJIbHBIX 33J[aHUH 110
pemennn  odmenpodec-MI-3oic.s mapranTam (KP)
b
CHOHAJIbHBIX 3a/1at Biiagers: HaBbIKaMu 00OCHOBaHHS M pea- 2. BOIIPOCHI [0 TeMaM
JIA3AIAH B|KP, BJIP, | (pa3menam) aucumIuig-
npodeccuoHaIbHON  AesTenbHoCcTH  co- (K, O. ubl (K,)
BpPEMEHHBIX TeXHONOTHil ¢ MCronb3oBa-|1-if cem. |3 TEMBI 11a0OPaTOPHBIX
. pabot (BJIP).
HUEM TPUOOPHO-UHCTPYMEHTAILHOU 0a-
4 KOMILIEKThI 3K3ame-
3b1
HAI[MOHHBIX BOIIPOCOB,
9K3. OHMJIETHI

2. Iloka3zaTtem ¥ KpUTEPUH OLECHUBAHHUS CHOPMHMPOBAHHOCTH KOMIIETEHUHMH HA JaHHOM
Jrane ux (pOpMUPOBAHUSA

Kpurepun onennBanus™
IToxa3zare-
i HEYJOBIETBOPUTEIBHO| YIOBJIETBOPUTEIBHO XOpouo | OTJINYHO
HE 3a4TEHO 3a4TEHO
IlonHota |YpoBeHp 3HaHUIl HU-|MHUHUMaNBHO JOIyC-|YpOBEHb 3HaHUN B|YpPOBEHb 3HAaHUU B
3HaHUH  [|Ke MHUHUMAJIBHBIX [TUMBII YpOBEHb 3Ha-|00bEME,  COOTBETCT-|00bEME,  COOTBETCT-
TpeOOBaHUM,  MMEJH|HU, JONYIIEHO MHOTO|BYIOIIIEM  MPOrpaMME|BYIOIIEM IPOrpaMMe




MECTO TpyOble OMHNO-|HErpyObIX OMNOOK MOJATOTOBKH, JOMYyIle-TIOArOTOBKH, 0e3
KH HO HECKOJIBKO HErpy-|omHn0oK
ObIX OMIMOOK
Hamuuue |IIpu pewenun cran-|IIpogemonctpupoBa- ([IpogemonctpupoBa- |IIpogeMoHcTpupoBa-
YMEHMH |JapTHBIX 3aJad  HE|HBI OCHOBHBIC YMEHUS,HBI BCE  OCHOBHBIE/HBI BCE OCHOBHBIC
IPOJEMOHCTPHUPOBAHBI [PEIICHBI THUIIOBBIE 3a-|yMEHHUS, PEIICHBI BCE|YMEHUS, PEIICHBI BCE
OCHOBHBIE YMEHUS,|Jaud € HEerpyObIMH|OCHOBHBIC 3a/laid C|OCHOBHBIC 3allaud C
UMeNUd MecTO TrpyOble|omnOKaMu, BBHIMOJIHE-{HETPYOBIMU —OIIMOKAa-|OTACTBHBIMU HECYyIIe-
omKOKU HBI BCE 33J1aHHS, HO HE(MH, BBIIIOJIHEHBl BCE|CTBEHHBIMH  HEHOYE-
B IIOJJHOM 00BbeMe 3aJaHUsl B  ITIOJHOM|TaMH, BBIIIOJHEHBI BCE
o0beMe, HO HEKOTO-|334aHUSl B  IOJIHOM
phIe ¢ HeoUeTaMHU obbeme
Hanuuue |[Ipu pemenuun crtaH-Umeercs wmuHuMaib-{I[IpogemonctpupoBa- |IIpoaeMoHcTprpoBa-
HaBBIKOB |JApTHBIX 3afad He|Hbld HaOOp HAaBBIKOB|HBI 0a30BbIC HABBIKW|HBI HABBIKA TPH pe-
(BnageHue |IpOAEMOHCTPUPOBAHBI [JJI1  PEIICHUs CTaH-|IpYM pPEIICHUH CTaH-|IICHHH  HEeCTaHAapT-
ombITOM) |6a30BbIC HaBBIKY,|JapTHBIX 3aJad C He-|JapTHBIX 33Jad C He-|HbIX 3amad 0e3 ouu-
HMENU MECTO TIpyOble|KOTOPbIMH HEAOYETa-|KOTOPhIMU HenouyeTa-|00K U HEOUETOB
OHOKH MU MU
Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |[ChopmupoBannocts  |ChHOpMHUPOBAHHOCTD
pUCTHKA |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETCHIMHU B L[EJIOM|KOMIIETEHLIMN IIOJIHO-
chopmu- |poBaHa. VIMEIOUMIMXCSI|BETCTBYET MHUHHMAaJlb-|COOTBETCTBYET TPeOO-|CTBIO  COOTBETCTBYET
pOBaHHO- |3HAHWH, YMEHWH, Ha-HBIM  TpeOOBaHUAM.|BaHUSIM. MMeromuxcs|TpeOoBaHUM.
CTH KOM-|BBIKOB HemocTaTouyHo|lIMeronuxcsl 3HaHUM,|3HaAHUM, ymeHu#, Ha-Meromuxcs 3HaHU,
METEHIUN |[UIsl PEIIEHUs NMPaKTU-yMEHHUH, HAaBBIKOB B|BBIKOB M MOTHBALIMM B|YyMEHHWH, HaBBIKOB U
yeckux (mpogeccro-|uenom JIOCTATOYHO |IIEJIOM JIOCTaTOYHO|MOTHBAllMU B TIOJHOMN
HAJIBHBIX) 337144 IUI pEeIeHUs NMPaKkTH-|IUId pENICHMs] CTaH-|MEpe JOCTAaTOYHO IS
yeckux (mpod)eccHo-|HapTHBIX  MpaKTHYe-|peIlCHUs]  CIOKHBIX
HaJbHBIX) 3a/ad, HO|CKUX (mpodeccuo-npaktuueckux  (Ipo-
TpeOyeTcs  JIOTOJIHU-|HABHBIX) 3314 (eccuoHaNbHBIX) 3a-
TeNbHasd IMpakTHKa IO a4
OONBIIMHCTBY  IpaK-
TUYECKHX 3ajiau
YpoBeHb
chopmu-
pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricokuii
CTH KOM-
HeTEeHIUI

* Ilpenooasamenv enpase usmeHums kpumepuu oyenusanusa ¢ coomeemcmeuu ¢ @I'OC BO u ocodenno-
cmsamu OIOIL

3. OneHo4YHbIE CpeACTBa
[To HIWKEpUBEIEHHOW CXeMe MPHUBOJATCS THIIOBBIE KOHTPOJILHBIC 3aJaHHs WITH WHBIE Ma-

Tepuabl, HEOOXOAUMBIE JJIs1 OLIEHKH 3HAaHUM, YMEHUH, HaBBIKOB U (WJIN) OMbITA JESATEIbHOCTH,

XapaKTepU3yIMHUX cOPMUPOBAHHOCTh KOMIIETEHIIMI Ha JaHHOM JTarne (cM. Tabnuiy 1).

3.1.

Tect

3.1.1 Bomnpocsl TecTOB 3aKpbITOro Tuna 1 u3 4:
(BBIOpATH OIMH MPABUJIBLHBII OTBET U3 YeThIPeX MpeII0KeHHbIX)

Tect Ne 1

(tema 1)

Tema «3.11eKTpo.1anqec1caﬂ aucconuanud BemecTn»

1. K QJICKTPOJUTAM OTHOCUTCA:

a) caxap 0) okcun meau (II) B) okcup yrnepona (IV) r) constnast kucinora




2. ®opmyna ciaboro AMEKTPOIIHTA:

a) CuCly 0) HCl1 B) H2SO4 r) HS
3. BemiectBa, KOTOpBIE MTPH IUCCONMANIMYA 00Pa3yIOT B KA4€CTBE KATHOHOB HOHBI BOJIOPOIA, SIB-
JSIFOTCSE
a) KUCIIOTaMH ~ 0) COJISIMH B) HIEJIOYaMHU ') OKCHJIaMH

4. BemecTtBo, KOTOPOE B pacTBOPE MOTHOCTHIO PACIIaaeTCs Ha HOHBI.
a) aMMuaK 0) Boma B) CEpHas KUCJIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHEBI SBIISIOTCS aHUOHAMH B paay:

a) CI', SO, 2 , NO3~ B)H', Na*, Ca?
6)Cl ,H*, K' r) COs% ,Ca? ,NOs

6. HauGospiiee ynciio KaTHOHOB 00pa3yeTcs MpU AUCCOMMAIMN 1 MOJTb
a) AICl, 6) H,S B) NagPO, r) Mg(NO3),

7. OI[HOBpeMeHHO HaxXOoJUTHCA B BOOAHOM paCTBOPEC HE MOT'YT MOHBIL
a)Zn” u OH" 6) Zn*'u CI, B)Na*u SO,> r1)K' u NOg
8. Cy'MMa KOB(i)CI)I/ILII/ICHTOB B YpPaBHCHUHA BHGKTPOHHTHHGCKOﬁ AUCCOoLralumn chIL(baTa JKEJIC3a
(IIT) paBHa
a) 3 6) 4 B) 5 r) 6
9.K HEOJICKTPOJIMTAM OTHOCHUTCA:

a)caxap ©0) XJOpHI HaTpUsl B) THAPOKCHJ HATPUSL T) CEpHAS KUCIOTa
10. ®opmyna CHIIBHOTO 3JIEKTPOSIUTA

a) HySO3 6) CaCO3 B) HNO3 r) Cu(OH),
11. BemiecTBa, KOTOpBIE MPHU TUCCOIUAIIMN O0Pa3yIOT B KAYECTBE aHMOHOB TOJIBKO THIPOKCHU]I-
WOHBI, SIBJISIFOTCS

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

12. BeriecTBO, KOTOPOE B pacTBOPE MOJTHOCTHIO paciaaaeTcsi Ha HOHBI.
a) Boja B) COJISTHAsI KUCJIOTa
6) oxcun yraepoaa (IV) T') THAPOKCH]I TFOMUHUS

13. Bce nOHBI ABISIOTCS KATHOHAMHU B PSTY:

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

14. HaunGonpIiee 4nciio aHHOHOB 00pa3zyeTcs Mpu Auccouanuu 1 Moib
a) AICl; 0)Mg(NOs3),  B) Na,COg3 r) NaxS

15. OgHOBpEMEHHO HaXOUTHCS B BOJIHOM PAacTBOPE He MOTYT HOHbI

a) Ba*" u SO, z 6) Zn**u CI, B)Na* u OH r) K" u NOs
16. Cymma k03 GUITMEHTOB B YpaBHEHUH JJICKTPOIUTHUECKON IMCCOIMAIIUN HUTPATA ATFOMH-
HUSI paBHA

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

17. K snexTposnTamMm OTHOCHUTCS:



a) BoJa 0) xmopun menu (1) B) caxap r) okcun yraepoga (IV)
18. dopmyna caboro aEKTPOIHTA:

a) CUC|2 6) NaCl B) H,SO,4 F) H,CO;3
19. BemecTBa, KOTOpPBIE MPU AUCCOIMAIIMH 00pa3yIOT B Ka4eCTBe KATHOHOB HOHBI BOJOPO/IA,
SIBIISTFOTCSI
a) KUCJIOTaMH 0) consimu B) IIEJIOYaMHU ') OKCHJIaMH

20. BemecTBo, KOTOpOE B paCTBOPE MOJHOCTHIO PACTIaIaeTCsl HA HOHBI.
a) CoJIsTHasK KMCIIOTa B) ruapokcu xemne3a(Ill)
0) Boma T') THAPOKCHUJT IIMHKA

21. Bce HOHBI SBISIOTCS aHUOHAMH B PSAY:

a) CO3> ,Ca?" ,NO;7 B) Ca?* H' Na*
6)Cl ,H*, K' r) CI, SO, % , NOs

22. HauGomnpliee yuCII0 KATHOHOB 00pa3yeTcs Ipu Juccouuanuu 1 Moib
a) NaS 0)Mg(NOs3), B) K3PO, r) AlCl3

23 OI[HOBpeMeHHO HaXOIUThCsA B BOOHOM pacTBOpPE HE MOFyT HOHBI
a)Ba®* n SO42 6) Zn®u CI, B)Na'u SOs2 1K' u NOy

24. Cymma k03 (UIIMEHTOB B YPaBHCHUHU SJICKTPOIUTHYSCKON TUCCOIMAIINU Cylb(ara aaroMu-

HUS paBHa
a)3 0) 4 B) 5 r)6
25. K He31eKTpoIuTaM OTHOCUTCS:
a) TUAPOKCUJ HATPUs B) XJIOpUJ] HATPUS
0) okcua yriepona (IV) I') cepHas KUCJIOTa
26. ®opMyna CHIIBHOTO JIEKTPOIUTA
a) HzSO4 6) CaC03 B) HzS F) Fe(OH)z

27. BemiecTBa, KOTOpBIE IPU JUCCOIUAIIUN 00pa3yIOT B KAYECTBE AHHOHOB TOJIHKO
TUIPOKCHUI-UOHBI, SBIISTFOTCS
a) COJISIMH 0) KUCTOTaMH  B) LIEIOYAMHU ') OKCHJIaMH

28. BemecTBo, KOTOPOE B paCTBOPE MOJTHOCTHIO PACIIaaeTCs HA HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KalbIUs
0) okcun yraepona (IV) ') TUAPOKCHU HATPUS
29. Bce MOHBI ABJISIOTCS KATHOHAMU B pAAY:
a) CI, S04 2, NO3~ B)H', K*, Na?
6)H', K', Cl r) NO;s™, CO;2 Ca?
30. Haubomnpiee ynciao aHMOHOB 00pa3yeTcs MpH JUccolranu 1 Moib
a) FeCls 0) Ca(NO3), B) Na,COs; r) Na,S

31 OIIHOBpeMeHHO HaxXOJUTHCA B BOOAHOM paCTBOPEC HE MOT'YT MOHBI
a)Na® u SO,° 6) Zn*u CI, B)AI* w OH )K" u NOg



32. Cymma k03¢ (HUIIMEHTOB B YpaBHEHHH 3JICKTPOJIUTHUYECKOW JUCCOLMAIIMA HUTpATa *Kele3a
(IIT) paBHa
a)3 0) 4 B) 5 r)6

3.1.2. MeTtoanuyeckue MaTepHAaJbI

TectupoBaHue 115 TEKYLIEH OLIEHKH yCIIEBAEMOCTH CTYJCHTOB MPOBOJAUTCA B popMe OyMakHO-
ro tecta. CTyJIeHTy NpejiaraeTcss OTBETUTh Ha 14 BOIIPOCOB 3aKphITOro Tuma 1 u3 4-x.

O61uee Bpemst , 0TBeIeHHOE Ha TecT 20 MUHYT
Tect npoBepsieTcss B py4HOM PEKUME U OIIEHKA COOOIIAETCS CTYACHTY HE MO3/IHEeE 3aHATHUS Clie-
JYIOILIETO 33 TEM, Ha KOTOPOM IPOBOJUIICS TECT.

3.2. YcTHBIH onpoc
3.2.1. llepeyeHs BOMPOCOB /AJsl YCTHOI'0 OMPOCA 10 CJIeAYIOLIUM TeMaM:

TeMa «OcHOBHEIE 32aKOHBI ¥ IIOHATHSA XUMHI)

1. Xumuueckue sBICHUS U IPOLIECChl, KaK IPOsIBIEHUE XMMUYECKOIO ABHKEHHS MaTEpUU.
2.XuMHUYECKUH XapakTep OMOIOIHYECKUX 3aKOHOB.

3. OcHOBHBIE OHATHS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM Ta3oB, Yucino ABoraapo.
OxBuBajieHT. MoisipHast Macca 3kBHUBajeHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3aK0H PKBUBaJECHTOB. HpO?IBJICHI/Ie 3aKOHA DKBUBAJICHTHBIX OTHOIIECHUN B JKUBOM OpraHu3Mme.

Tema «KnHeTHKa XMMHYECKHX IMPOLECCOB»

1.OcHOBHBIE NOHSTHSI XUMUYECKON KNHETHKHU.

2.CKOpOCTh XUMUYECKHUX PEAKIIH.

3.3axoH gaeiictBust Macc. KoHcTaHTa CKOpOCTH. MONEKyIsIpHOCTh peakuuu. PakTopbl, BIUAIO-
1€ Ha CKOPOCTh XUMUYECKON PEaKIINH.

4.3axon Baut-I'opda. Temnepatypusiit ko3ddunment. [Ipumenenue npasuina Bant-I'odda mis
IIPOrHO3MPOBAHHOTO XPaHEHUs JIEKAPCTBEHHBIX IpernapaToB. BiusHue Temieparypbl Ha CKO-
POCTH OMOJIOTMUYECKUX MPOIIECCOB.

5.®@oroxumnueckue peakuuu. dotocuHTe3 B Ouonormyeckux cucremax. Karamuz. depmenTsl,
KaK KaTalu3aTopbl OMOXUMHUYECKHUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcraHTa paBHOBecHs. CMelleHHME XMMHUYECKOI'O pPaBHOBECHS.
[Tpunauun Jle-Ilarense.

Tema «PacTBOpPBI»

1. CriocoOsI BbIpaskeHUsI KOHIIEHTPAI[UN pacTBOPOB. PacTBOPUMOCTh TBEPBIX, )KUIKHUX U ra3o-
00pa3HbIX BelecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX JKUIKOCTSIX.

2. KonnuratuBHbIE CBOMCTBA PACTBOPOB HEANEKTPOJIUTOB. 3akoHBI Payis. DOynrockonuaeckas
Y KPUOCKOMUYECKast KOHCTAHTA PACTBOPUTEIIA..

3.0cmoc. OcMmoTryeckoe masieHue. Poilb OCMOTHYECKOI'O IAaBJICHUS B OMOJIOTMYECKUX CHUCTE-
Max. Typrop. [Inazmomnus.

4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTHUYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB AEKTPONUTOB. M30TOHMYECKHI KO3 PUIMEHT ero GU3NYecKuil CMBICI.



6. Teopust SIEKTPOTUTUYESCKON AMCCOIMAMK. Poib ruapaTanuu MOHOB B OMOJOTHYECKUX CHC-
TeMax. CUJIbHBIE U ci1a0ble ANEeKTPoIUThl. CTeneHb AUCCOIUAIK; KOHCTaHTa JUCCOIHAIINH.

7. [Iporonutnueckoe paBHOBecHE B Bojie. Boopoaubiil moka3arens. PaBHOBecHE COCTOSHUSA B
pactBopax am¢ponutoB. Binusaue pH - cpenbl 1 HOHHON CHIIBI pacTBOpa Ha OMOXHMUYECKUE
IIPOLIECCHI.

8.IIporonuTrnyeckoe paBHOBECHE B peakiusaxX coybBonu3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa ruiponusa. ['mapoauTuieckue npoueccsl B ;)KUBOM OPraHU3ME.

3.2.2 MeTtoanyecKkue MaTepuabl
KpuTepuu onieHKH YCTHOTO Ompoca
«OTJIMYHO» BBICTABIISETCS 00YUYAIOIIEMYCs, €CJIH OH YETKO BBIPAXKAET CBOIO TOUKY 3PEHHS
10 pacCMaTPUBAEMBIM BOIIPOCAM, MPUBOJIS COOTBETCTBYIOIMINE (AaKTHYECKUE TOBOJBI U TPHMeE-
pBIL.

«XOpOII0» BHICTABIISACTCS 00YYaIOIIEMYCsl, €CIM OH JOIYCKAaeT OTJeNbHbIC HeOOJIbIINe
HETOYHOCTH TOTPEIIHOCTU IPU OTBETE.

«yOBJIETBOPHUTEJIBHO» BBICTABISIETCSI 00YUYarOIIEMYCsl, €CII OH OOHAPY)KHUBAeT mpoode-
7Bl B 3HAHUAX (PAKTUYECKOTO M OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepuaia U3ydaeMou JIuc-
IUIITHHBL

«Hey0BJIETBOPUTEIBHO» BBICTABISIETCSI 00yJaromeMycs, €CIIM OH OOHAapyXHBAeT Cy-
IIECTBEHHBIE MPOOEIBHl B 3HAHUSIX OCHOBHBIX TCOPETHYECKUX ITOJIOKEHUH Yy4eOHOM AMCIMILIN-
HBI, HEYyMEHHUE C MMOMOIIBIO TPEnoaBaTessl MOJyYUTh MPAaBUIBHOE PEIICHNE KOHKPETHOM MpaK-
THUYECKOH 3a/1aul U3 YHCIIa IPEyCMOTPEHHBIX paboueii mporpaMMoi yaeOHOM AUCIUILIHHBI.

3.3. Yernsbiii onpoc (Koyu1okBuym)

3.3.1. IlepeyeHb BOMPOCOB JJIs1 YCTHOIO ONMPOCa KOJLUIOKBUyMa 1,2.
Konnoksuym 1

1. XuMuyeckue sIBIeHHs U IPOLECCH, KaK ITPOSIBIIEHUE XUMUYECKOTO IBUKEHUS MaTEpUH.

2.XUMHUYECKUI XapaKTep OMOJOTMYECKUX 3aKOHOB.

3. OcHOBHBIE MOHATHS: MOJIb, MOJISIPHAsl Macca, MOJISIpHBIN 00beM Ta3oB, Hucino ABoraapo.

OxBuBajieHT. MomnsipHas Macca 3kBHUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.

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

5.0CHOBHbBIE IOHSTHSI XUMHUUECKON KHHETHKU.

6.CKOpOCTh XMMUYECKHUX peaKIuil.

7.3axoH paeiictBust Macc. KoHcTanta ckopocti. MosekynspHOCTh peakuuu. DakTopsl, BIUSIO-

1€ Ha CKOPOCTh XUMUYECKOW PEaKIUH.

8.3akoH Bant-T'oda. Temneparypusiit koapdunment. [lpumenenue npasuna Bant-I'odda ans

IIPOrHO3MPOBAHHOTO XPaHEHMs JIEKAPCTBEHHBIX IpenapaToB. BiusHue Temieparypbl Ha CKO-

POCTH OMOJIOTHUECKUX MPOLIECCOB.

5.®oroxumuueckue peakuuu. dortocuHTe3 B Omonornyeckux cucremax. Karamms. depmeHTsl,

KaK KaTalu3aTopbl OMOXHUMHUYECKHUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMelleHHME XMMHUYECKOI'O pPaBHOBECHS.

[Tpunauun Jle-Ilarense.

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

pa’kKeHHBIMH OCHOBHBIMHU CBOMCTBAMHU. Y KaXXUTE BaJICHTHBIE 3JIEKTPOHBI BEIOPAHHBIX AJIEMEHTOB

12.TemnepatypHblil K03 duiueHT peakiuu paBeH 2. Ha ckoibko rpaycoB HEOOX0AUMO MOBBI-
CUTh TEMITEpPATypPy, YTOOBI CKOPOCTH PEaKITUU BO3pociia B § pas.

13.0npenennuts 4ucao MoJed U 4UCI0 MOJb 3KBUBalIeHTOB: 10 r cepHoi kuciotel, M 50 r

cynsgara xpoma(lll).



KoninokBuym 2
1. CriocoObI BhIpaskeHUsI KOHIIEHTPAI[UN pacTBOPOB. PacTBOPUMOCTh TBEPBIX, JKUIKUX U ra3o-
00pa3HbIX BelecTB. PacTBOPUMOCTH Ta30B B KPOBU U TKAHEBBIX KUIAKOCTSIX.
2. KonmuratuBHbie CBOMCTBA PaCTBOPOB HEANEKTPOJIUTOB. 3aKoHBI Payis. DOynuockonuaeckas
Y KPUOCKOITUYECKasi KOHCTAHTA PACTBOPUTEIIS. .
3.0cmoc. Ocmotnyeckoe AaBieHue. Poiab ocMOTHYECKOTo JaBjieHHs] B OMOJIOTHYECKHX CHCTe-
Mmax. Typrop. [Inazmomnus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJOTHYECKUX CUCTEMAX.
5.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB. M30TOHNYECKH KO3 DUIIUEHT ero (PU3NIECKUA CMBICI.
6.Teopust PICKTPOTUTUYCCKON AMCCOIMAMK. Poib ruapaTanuu MOHOB B OMOJOTHYECKHUX CHC-
TeMax. CUIbHBIE U C1a0ble ANEeKTPOIUThl. CTeneHb JUCCOIUAINN; KOHCTaHTa AUCCOIHAIINH.
7. [Iporonutnyeckoe paBHOBecHE B Bojie. Bomopoaubiil moka3arens. PaBHOBecHe COCTOSHUSA B
pactBopax amponutoB. Binusaue pH - cpenibl 1 HOHHON CHIIBI pacTBOpa Ha OMOXUMUYECKUE
IIPOLIECCHI.
8.IIporonuTruyeckoe paBHOBECHE B PeaKIMsIX coyibBoiu3a. ['uaponus coneit. CTeneHb U KOH-
CTaHTa ruiponusa. ['mapoauTruieckue npoueccsl B ;)KUBOM OPraHU3ME.
9.0cHOBHBIE TIOJIOKEHUS U MIOHATHUS KBAHTOBOW MEXaHHUKHU. DJIEKTPOHHOE 00J1ako. XapaKTepu-
CTHUKA SHEPre€TUYECKOr0 COCTOSTHUS 3JIEKTPOHA KBAHTOBBIMH YK CIIAMMU.
10.ITpunuun nHaumensblieit suepruu. [pasuno Kieukosckoro. [Tpuniun [aynu. [Tpasuno ['yn-
Ja.
11.9nexkTpoHHBIE U 3TEKTPOHHO-Tpaduueckue GopMyIibl aTOMOB. S1po aToma.
12. Mepuognueckwuii 3axoH []. V1. MeHnaeneeBa u €ro TpaKTOBKA B CBETE KBAHTO-MEXaHUIECKON
Mojienu aroma. CBOICTBa aTOMOB AJIEMEHTOB (PaJNyC, SHEPTUs HOHU3AIUH, SHEPTUs CPOACTBA K
AIIEKTPOHY, JIEKTPOOTPULIATEIILHOCTD ).
13.ITpupoaa XuMHUECKOM CBSI3U. MEeTOI BAJIGCHTHBIX CBsI3eH. [ mOpuIn3aus aTOMHBIX OpOUTa-
nei u reoMerprueckas Gopmyia MoJIeKyibl. «Curma» u « [T » cBs3H.
14 Mlonnas cBs3b. KoBanenTHas cBsi3b. JunonbHblii MOMEHT. [[iHa CBSA3H, SHEPTUS CBS3H, MO-
JIPHOCTH CBSI3H.
15.BonoponHas cBA3b. (MEKMOJIEKYIApHAS U BHYTPUMOJIEKYIsipHasi). buonornueckoe 3HaueHue
Y POJIb BOJOPOJHON CBSI3U.

3.3.2. MeTtoguueckue MaTepuabl

Kpurepun oieHKH KOJIIOKBHyMA

«OTJIMYHO», BBICOKHH YPOBEHb

OOyuaromuiics mokasaji MpOYHbIe 3HAHNUS OCHOBHBIX ITOJIOKEHHH MO TeMe KOJIOKBUyMa
B paMKax pasjena yuyeOHOW TUCIUIUIMHBI, YMEHHE CaMOCTOSTEIbHO penlaTh MpakTUYECKue 3a-
Jlaui, JesaTh 000OCHOBAHHBIE BBIBOJIBI.
«X0pOLI0», NOBBILICHHBIH YPOBEHb

OOyuaromnuiics mokasaji MpOYHble 3HAHWUS OCHOBHBIX ITOJIOKEHHH MO TeMe KOJIOKBUyMa
B paMKax pasjenia yudeOHOH TMCUUIUIMHBI, YMEHHE CaMOCTOSITENIbHO pellaTh KOHKPETHbIE MpakK-
TUYECKHE 33/1a4M, NPEeAyCMOTPEHHbIE paboyel mporpaMMoil, OpUeHTHPOBATHCS B PEKOMEH]10-
BAHHOW CIPAaBOYHOM JIMTEPATYpE, YMEET NPABMWIBHO apryMEHTHUPOBATh IOJYYEHHBIE PE3YJIbTA-
TBI.
«YAOBJIETBOPUTEIBHO», IOPOr0OBLIii YPOBEHb

OOyuaronuiicss Mmoka3an 3HaHHE OCHOBHBIX ITOJIOKEHHH TeMbI B MpeJenaX COOTBETCT-
BYIOILIETO pazjiena y4eOHOW JUCHUIUIMHBL, YMEHHE MOJYyYUTh C TIOMOIIBIO MpEenoiaBaTels mpa-
BUJIBHOE PEIICHUE KOHKPETHOM MTPAaKTUYECKOU 3aa4y U3 YUCia IPELYCMOTPEHHBIX B TEME, 3Ha-
KOMCTBO C PEKOMEHJOBaHHOW y4eOHOM JIUTEpaTypou.



3.4. PedepaTuBHbBIE PAaGOTHI

3.4.1. CHIUCOK TEM PE®EPATOB
l. Xumust S — 351eMEHTOB, OMOJIOTHYECKOE 3HAUCHHE.
2. Xumust P — ayeMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumust d — 3y1eMeHTOB, OMOJIOTHYECKOE 3HAUCHUE.

3.4.2. MeToanueckne MaTepuabl

INPABUJIA O®OPMJUIEHUA U ITOPAIAKE 3AIIUTBI PEQ@EPATA
IO IMCHUIIJIMHE

«XHMHS HEOpPraHUYeCcKasi 1 AaHAJUTHYECKAS»
OOyyaroruiicst BRIOUpaeT TeMy pedepara U3 MpeaIoKEHHOTO CUcKa (IIYHKT [TpOrpaMm-
™Mbl 5.1.) . B TeueHne cemecTpa J0KeH OBITh IOJTOTOBIICH 0IMH pedepart. 3amura pedepaTo
IPOXOJIMT HA 3aHITHH, COTJIACHO KaJICHIapPHO-TEMATHUECKOMY TUIaHY.

TpeodoBanusi Kk opopmiieHuIo pepepara

B BepxHel yacTu TUTYJIBHOTO JIMCTA YKa3bIBAETCS Ha3BaHUE Y4eOHOTO 3aBe/ICHHs. B KO-
TOPOM TNPOBOAMTCA 3a HMTa pedepaTa. B LeHTpe nucTa pa3MelnaroTcs Ha3BaHHE Y4eOHOIo
npeaMera 1 popMyIUpPOBKA TEMBI; UyTh HIDKE - (aMUIIHSI, UMSI 1 OTUYECTBO 00YYArOIIErocs U €ro
HOPUHAAIEKHOCTh K KypCcy U (QakyiabTeTy, pamMuiIus, UMs 1 OTYECTBO Ipenojasareis. BHusy no
[EHTPY YKa3bIBAIOTCS Ha3BaHHE HACEICHHOTO ITyHKTA, B KOTOPOM HamucaH pedepar, U Toa ero
HaluCaHMsl.

3a TUTYJIBHBIM JIUCTOM pedepaTa CIeIyeT ero OrjiaBlIeHHe, KOTOPOE COCTOUT M3 YeThI-
pPEX OCHOBHBIX YacTeil: BBEIEHUS, OCHOBHOM YacTH, 3aKIIIOYEHUS U CIIMCKA UCIOIb30BAHHOM JUIs
HanrcaHus pedepara aureparypsl. [Ipn Hanmuum npuitokeHnit HHGOpManus 0 HUX JOJDKHA CO-
JIepKaThCs B OTJIABJICHUU.

Bo BBenmennn pedepara ykaszpIBarOTCs 1e7Ib pabOThHI (MM HECKOJBKO IENeH), a TaKkxke
3ajJlau, KOTOpble TpeOyeTcsl pemuTh s ee focThxkeHnuss. O0beM BBEICHUS MOXKET COCTaBIIATh
JIBE-TPH CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepara cOAepKUT MaTepuai, KOTOPbIH 0TOOpaH 00ydaromumcest Juis
paccmotpenus npodaemsl. OH MOXeT ObITh pazjienieH Ha naparpadsl. CpegHuil 00beM OCHOBHOM
yacTH pedepata - 10-15 crpanu.

B 3akitouenun pedepara o0ydaromuiics caMoCcTosITeNbHO GOpMyIupyeT BbIBOABL. O0b-
€M 3aKiItoueHus - 1-2 cTpaHuIbL.

B cnucke ucnonb3oBaHHOW A HamMcaHus pedeparta auTepaTypsl B andaBUTHOM IO-
CJIEZIOBATENIbHOCTH YKa3bIBAIOTCS BCE MCTOYHHMKH, KOTOPHIMU IOJIb30BAJICS OOy4aromuics mpu
oJAroToBKe padoThl, cornacHo TpedoBanusiM 'OCT.

IIpoueaypa 3ammTsl pedepara

3amura pedepara IPOBOAUTCS COrTIACHO KaJIEHAAPHO-TEMAaTHUECKOMY IJIaHy 3aHATHH.

Pedepar npencrasnsiercs k 3ammuTe Ha Tuctax ¢popmara A4. TekcT Ha HUX TOJDKEH ObITh
oTIIeYaTaH Ha KOMIbloTepe. B HCKIIIOUNTENBHOM cilydae JOMycKaeTcs 3aluTa pedepara, npe-
CTaBJICHHOTO B pyKOIMCHOM Bapuante. [Iponeaypa 3amuTel pedepara Ha 3K3aMeHe MPeCTaBIIs-
eT co0oii:

- BBICTYIUJIEHHE aBTOpa pedepara (10 10 MUHYT), B X0J1€ KOTOPOro o0ydarouuics 107-
KEH MoKa3aTh CBOOOIHOE BJIaJICHHE MaTepHaioM IO 3asBJICHHON TeMe;

- OTBETHI HA BOITPOCHI TIPENIOIABATENSI U CTYACHTOB TPYIIITHIL.

[TonroroBka u 3amuTa pedepara olleHUBaeTCs B Oasiax:

1. Ogopmnenue (maxcumanvro 4 6annia)




1 6ann — pedepat pacrevyaraH U3 CETH HHTEPHET, C YKa3aHHEM CBOEH (haMuInu
2 bayuta — pedepaT pacredyaTaH U3 CeTH HHTEPHET, COCTABIICHO COJIEP)KaHNE WITH
CITUCOK JIUTEPATYPHI
3 bayi1a — caMOCTOSITENILHO HAITMCAHHBIA pedepaT, OTCYTCTBYIOT CCHUIKH Ha
HMCTOYHUKH HCTIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6amna — pedepat opopMIIeH IO BCEM TPeOOBAHUSM.
2. Buicmynnenue ¢ dokradom (maxkcumanvro 4 banina)
1 Gay1 — CTYJCHT, HE OTPBIBASICh YUTACT JOKIIA]
2 Gayia — CTyJEHT YUTAET JIOKJIaJl, MHOT/Ia OTPHIBASICh OT TEKCTA, JACT MOSICHEHUS
3 bay1a — CTYACHT JOKJIJIbIBACT CAMOCTOSATEIIBHO, HHOT/IA HCIIOJIb3YIO 3aITHCH
4 Gaia — CTyIEHT CBOOO/IHO BJIJIEET MAaTEPHAIIOM, HE UCTIONB3YET MPU OTBETE 3aIUCH.
3. Omeemul Ha 60NPOCHL NPENVOABAMEN U OOHOKYPCHUKOS. (MAKCUMAanbHo 4 banna)
1 Gaym — CTYJEHT MIIET OTBET B pedepare U 3a4UTHIBACT €TO.
2 6amna — CTyAeHT naeT OJHOCIOXKHBIA OTBET (J1a/HET)
3 6amna — CTyneHT oTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMTPOBOX/IAET MOSICHCHHSIMH.
4 6ayuta — OTBeTHI JaHBI HA BCE TIOCTABJICHHBIC BOMPOCHI. ¢ MOsiCHeHUsIMU. CBOOOTHO OpHEH-
TUPYETCS B TEME.

3.5. JlabopaTtopHbie padoThl
3.5.1. B paGoueii nporpamme NpoxX0oxAeHUS JUCHUILTUHBI TPeyCMOTpeHO BbinonHeHue 10
naboparopHbIX padoT . [Ipumepsr 1a00paTOPHBIX PadOT MPEACTABICHBI HUXKE

Jladboparopnas padora Ne 1. KauecTBeHHbIe peakuyu HA KATHOHBI M AHHMOHBI OMOTeH-
HbIX 3JIEMEHTOB. S- 3JIeMEeHTbI.

OnbIT Ne 1. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE CBOMCTBA MEPOKCH/IA BOAOPOIA.

B npo6upky nomemator 6-8 kanens pactBopa nepmanranara kanust KMnOg u 2-3 karum nByx-
HopManbHoro 2H pactBopa cepnoit kucnotsl HySO4 . 3aTem no6aBwte 3-4 kamnu 10% pactBopa
nepokcuga Bogopoga HpO,. Kak m3aMmeHutcs 1Bet pacTBopa, 3amucarh B xKypHaye. CocTaBUTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOE YPaBHEHHUE TAHHOM PEaKIuu.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHS.

B npobupky nomematot 8-10 xanenb auctui. Boasl U 1 karmio ¢eHon-¢(pranenHa, 3aTeM MHUK-
pominaresneM 100aBIsI0T HecKoJIbKO kpuctauinkoB NapCOj3, pa3MemunBaror.

OTMmeTHTh B KaKOM LIBET OKpacuTcsi pacTBop (eHon-(ranenHa. 3anucaTh ypaBHEHHE THIPOIN3a
KapOOHaTa HATPUS B MOHHOM U MOJIEKYJISIPHOM BH/IE.

OnpiT Ne 3. O6napyskenne karuona K
I'ekcanutpokobanstar /I1I/ Hatpus - Naz[Co(NO2)s] B cimabokucioi u HEUTpaIbHON cpese 00-
pasyer c COJISIMHU Kanus KPUCTAJUIMYECKUN 0CaJI0K K2oNa[Co(NO,)g].

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

B npoOupky BHOCAT 2 Karjau KOHIEHTPUPOBAHHOTO pacTBopa xsopuna kanus KC1 u 2 xamm
CBEXKETIPUTOTOBICHHOTO KOHIeHTpupoBaHHOro pactBopa Nas[Co(NO,)s]. Bemanmaer ocamox
NaK;[Co(NOy)s]. Eciiu ocamok He 00pa3yercsi, TO MOTUPAIOT CTEHKH MPOOUPKH CTEKJISIHHOM Ta-
JIOYKOH. 3anucartb L[BET oOpa3oBaBIIerocs ocajxa.
Hanwucares ypaBHeHUE peakiy B MOJIEKYIISIpHOM (hopMme.

OnbiT Ne 4. O0Hapy:KkeHue KaTI/IOHaMg+2
A) Enkue menoun BBIIENSIOT U3 PacTBOPA COJIEH MarHus Oenblii aM(pOpPHBINA 0CaIOK THIPOKCHIA
Mg (OH), Hounslii Bua: I\/Ig2+ +20H = Mg (OH),|



B npobupky BHOCST 4 Karm pactBopa xyopuna maraus MQCl, wm 2-3 karum pactBopa ruipo-
kcuga Hatpua NaOH, npoucxoauT BemajeHue ocaaka. OTMETUTh LBET OcCajka. 3anucarh
ypaBHEHHE PEAKIIUHA B MOJIEKYISIpHOU (hopme.

B) T'unpodocdar narpus Na;HPO,  sBisiercst XxapakTepHBIM peaKTHBOM HAa MOHBI MarHHMsl.
B pacTtBopax coaeprkammx XJIOpUJ aMMOHHUS, B PUCYTCTBUU aMMHUaKa (aMMUa4YHO-OydepHas
CMecCh) 00pa3yercsi KPUCTAUTMYECKUH OcCajoK MarHui-aMMoHui-¢ocdar. MoHHBIH Bu:
Mg?* + NH," + PO — Mg NH4PO,4|

K 5-6 xamsm pactBopa xiopuaa marauss MgCl, npubaBnsioT 2 Karmig XJopuaa aMMOHHMS
NH,Cl, 3atem 2 kamm pacTBOpa aMMHaka H II0 KaIUIIM pacTBOp Harpus ruapodocdara
Na,HPO,, Bemanaer kpucraumyeckuii ocagok. OTMETUTH LIBET OCaaKa. 3amucarh ypaBHE-
HUE peakluy B MOJIEKYJISIpHOI (opMme.

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

Oxkcanat ammonust — (NH4)C204 — 00pasyer ¢ COIsIMHU KaJlbLus MEJIKO-
kpuctaummueckuit ocajiok CaCy04 MoHHBIM BUA:

Ca®" +C,0,% =CaC,04|

K 5-6 xaruisam pactopa CaCl, mpumuth 5-6 kanens pacrBopa (NH4)C204 peaktusa. O6pasyer-
csi ocamok. OTMETHUTH IBET OcajKa. 3amucaTh ypaBHEHUE PEaKIMK B MOJIEKYISIpHOU (hopme.

Jladoparopnasi padora Ne 2. KosimuecrBennbiii anaaun3. Turpumerpus.
Omnpenesienne KapOOHATHOM /BPpEeMEHHOM/ &KeCTKOCTH BObI

XKecTtkocTb BoJibI 00yCIOBIIEHA TPUCYTCTBUEM B HEH COJIeH MarHusi M KajablUs. KECTKOCTb
BOJIbI BBIPAXKAETCA KOJUYECTBOM MWJIJTUIKBUBAJICHTOB MOHOB KaJbIMsl U MarHus, COJIep KalinX-
cs B | mutpe Boabl. OMH MUJUIM3KBUBAICHT JKeCTKOCTH oTBedaeT 20,04 MI/1 HOHOB KajbIus
wim 12,16 mr/n noHoB Maraus. Msirkast BoJia COAEPKUT < 4 MIKB/JI. MOHOB KaJIBIIMSI U MarHus,
CpemHexxecTKas - 4-8 MIKB/JI, )KeCTKas 8-12 mokB/n1. CymmapHOe colepikaHue pa3iMdHbIX
COJICH KaJbllMg M MarHus OOyCJIaBIIMBACT OOULYIO KeCTKOCTHh BOjbl. OOIIas )KEeCTKOCTb BOJbBI
nojpa3zensercs Ha KapOoHaTHYI0 U HekapOoHaTHyro. HekapOoHaTHasi (IIOCTOSHHAs) KECT-
KOCTb BOJIBI CO3/Ia€TCS IPUCYTCTBUEM B HEW XJIOPUJIOB M CYJIb(ATOB MAarHUS U KaJbIUs, a Kap-
OoHaTHasi (BpeMeHHasl) - CO/Iep)KaHUEeM B BOJI€ THAPOKapOOHATOB 3TUX METalioB. Benenctaue
TUAPOIN3a TUAPOKApPOOHATOB BOJAa UMEET MIEIOYHYIO PEAKIHI0, TTOITOMY MOXKET OBITh OTTHUTPO-
BaHa KUCJIOTOW B MPHCYTCTBHUH OIAHOTO U3 KHUCIOTHO-OCHOBHBIX MHIUKATOPOB (METOH alUaH-
METPHH).

Xon paOoThl:

1) Hanuimte ypaBHEHUS pEakiiy THIPOJIU3a THIPOKApOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1)  CobGepurte YCTaHOBKY ISt TATPOBAHHUS BOJIBI XJIOPOBOIOPOIHOM KUCIOTOM.

2)  Tlumnetkoii Ha 100 MJI TOMECTUTE MCCIIEIYEMYIO BOJY B KOHHYECKYIO KOJIOY, 100aBb-
T€ K UccleqyeMoi Boje 2-3 Kamii METUIOBOTO opaHkeBoro. [lpu Hamuuum GuxapOoHa-
TOB JKUJKOCTh OKPACUTCS B KEJTHIN IBET.

3)  OrTuTpyiiTe MPUTOTOBJICHHYIO MPOOY PacTBOPOM COJITHOW KHCJOTBI JIO0 MEpexXoja
KEJITON OKpPacKH MHAMWKATOPA B OpaH)XeBYI0. TUTpOBaHHE BHITIOJIHUTE HE MEHEE TPEX pa3 JI0
MOJTyYeHUs 3HAYCHHH, OTINYaroImuxcs He Oosee, ueM Ha 0.1 M.

4)  PaccuwmraiiTe cpeaHee o0beMa XJIOPOBOAOPOIHON KHUCIOTHI, 3aTPAaY€eHHOT0 Ha THTPO-
V,+V, +V,

3

5)  PaccuwuraiiTe kKapOOHATHYIO KECTKOCTh BOJBI (MMOJIB/J):

BaHHeE: V=



C,.(HCI)-V(HCI)-1000
XK. =
VHZO
6) Tlosb3ysich Tabmuied KiIacCU(pHUKAIIMKE BOIBI MO XKECTKOCTH, CICIAiTe BBIBOJ, K Ka-
KOM IpyIile OTHOCUTCS UCCleyeMasl BOJa.

7) 3anuiuMTe MOJy4YeHHBIC PE3yJbTaThl B TAOJIUIY:
Taoauna 4.1. Pe3ynsrarel THTpOBaHus IpoOsl Boabl pactBopom HCI

3.5.2. MeToan4yeckne MaTepuabl
B xone BbinonHeHHs 1a00paTOPHBIX padoT cienyeT YETKO ClIeI0BaTh METOIUKE BbINOJIHE-
HUS U CTPOTO coOuI0/1aTh TEXHUKY OezomacHocTu. [1o uToraMm BbIOIHEHHOW paboOThl 0 opMIIs-
€TCsl OTUET.
Odopmitenne 1a00paTOPHON U MPAKTHYECKOI padoThI

IIpaBunbHO ohopMmiieHHas 1abopaTopHas paboTa JOJKHBI COAEPKATh B ceOe pa3zeibl:
e Ha3Banue paboThI

O6opynoBanue.

L{enb paboTHLI.

XoJ1 BBIITOTHEHHUS PAOOTHI.

PesynbTarsl HaOMIOAEHUM U BHIYUCICHUH B BHJIE€ TaOIULL.

YpaBHEHUS XUMHUECKUX PEaKIUi (MIPH HEOOXOAUMOCTH).

BpIBOJI (10OJDKEH COOTBETCTBOBATH 11€TU PAOOTHI).

Kpurepun oueHuBanusi JJa0OPATOPHOI U MPAKTHYECKOH PadOThI
e OuneHkKa «OTJMYHO» CTaBUTCS, €CIIU:

a) paboTa BBINOJIHEHA [10JTHO, IPAaBUIIBHO, 0€3 CYILECTBEHHBIX OIIUOOK, ClIeNIaHbl BEIBOJIBI;

0) PKCIIEPUMEHT OCYILECTBIICH TI0 TUTAHY C YUETOM TEXHUKH 0€30IacHOCTH U TPaBWII pabOTHI C Be-
I1eCTBaMH U NIPUOOpaMH;

B) UMEIOTCS OpPraHU3alMOHHBIE HABBIKU (ITOEP>KUBACTCS YUCTOTa pabovero Mecra 1 MopsoK Ha
CTOJIe, SKOHOMHO HUCIOJIb3YIOTCS] PEaKTUBBI).

e  OueHkKa «XOpOWIO» CTaBUTCS, €CIH :

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

0) IONMYCTHMBI: HEMOJHOTA MPOBEAEHHUS WM O(QOpMIIEHHS SKCIEPUMEHTa, OJJHA-JIBE HECYIIECT-
BEHHBIE OIMMOKU B TIPOBEICHUU WM OPOPMIICHHH SKCIIEPHMEHTA, B TIPaBIJIax pabOTHI C Belle-
CTBaMH U NPUOOPaMH.

e OneHka «yI0BJETBOPUTEJIbHO» CTaBUTCS, €CIM JOIYIIEHbl OJHA-/IBE CYLIECTBEHHbIE
OomHKOKK (B XOJ€ IKCIIEPUMEHTA, B OOBSICHEHUHU, B O(QOpPMIIEHHH pabOThl, MO TEXHUKE
6e30macHOCTH, B paboTe ¢ BelecTBaMH U MpHOOpaMu), KOTOPbIE UCHPABISAIOTCS C MIOMO-
b0 YUUTETIS.

e OueHka «Hey10J1eTBOPUTEIbHO)» CTaBUTCS, €CIHM JONYLIEHbl CYIIECTBEHHbIE OMNOKHU (B
XO0JIe IKCIIEPUMEHTa, B O0OBSICHEHUH, B 0OPMIEHHUU pabOThl, IO TEXHHKE 0€30MaCHOCTH,
B paboTe C BellecTBaMHM U IpuOOpamM), KOTOpbIE HE HCIPABIAIOTCS JaXKe MO0 yKa3aHUIO
YUUTEIS.

Bo Bcex ciydasx oOlLleHKa CHU)KAeTcs, €cliu OOydaromuiicss He coOuofan mnpaBujia TEXHUKU
0€30IacCHOCTH.

3.6.01eHOYHBbIE CPEICTBA K IK3aMeHY.
3.6.1.1. Bonpockl, BBIHOCHMBbIE HA IK3aMeH

1. CoBpemeHHas TeopUsi CTPOEHUS aTOMa.
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OCHOBHBIE TIOJIOKEHUS! TPOTEKAHUSI XUMUYECKUX PEAKIU C TOUYKU 3PEHUS] TEPMOJANHA-
MHKH.

KauecTBeHHEBIN aHAIIHN3.

[InanerapHas 1 KBAaHTOBO-MEXaHUYECKAsI MOJEJIb CTPOCHUS aTOMa.

ITonsTHE PHTANIBIINH.

Kakue BemiectBa MOTYT ABJISTHCS OKUCIUTEIISIMU: IEPMAaHTaHAT KaJIUsl, COJITHAsI KUCIIO-
Ta, IEPEKUCh BOJIOPOa, CEpHAast KUCIIOTA.

Bonopoansiii mokaszaress.

JpoOHbIil ¥ cUCTeMaTUYEeCKU aHaAJIH3.

ITocrynatel bopa.

. 3axoH I'ecca.

Bnusinue paznuyHbix pakTOpOB HA THIPOIIHU3.

. KonnaecTBeHHBIN aHAIN3.
13.
14.
15.
16.

JlucriepcHble CUCTEMBI.

KBaHTOBBIE UnCIa.

OcHOBHBIE IOHATHS TEPMOAMHAMUKH.

HanucaTh 1 ypaBHSITH METO/IOM 3JIEKTPOHHOTO OajaHca peakluio: B3auMOJIEIICTBUE BO-
J1I0poJia C a30TOM.

HMonHoe paBHOBECHE BOJIBI.

OO01ye MpUHLIUIBI M BUbl KOJIMYECTBEHHOI'O aHAIN3a.

Bonopoausiii mokasarens pacTBopa paBeH 3, ONpeIeTuTh KOHIIEHTPALIUIO HOHOB THAPO-
KCHJIa B pacTBOpE.

Ou3MUECKUil CMBICT KBAHTOBBIX YMCEI M UX HU(POBBIX 3HAUCHHH.

[TonsiTre SHTpONNH.

K kakoMy THIly peakliMii OTHOCUTCS pEaKLUsl B3aUMOJICUCTBUSA MEU C CEPHOM KHUCIIO-
TOM: HAIIUCATh €€ U ApPTyMEHTUPOBATh OTBET.

Bunael runponusa.

['paBUMeTpHYECKU METOJ] aHAIIN3A.

HanucaTh 1 ypaBHSITH METO/IOM 3JIEKTPOHHOTO OajaHca peakluio: B3auMOJIEIICTBUE BO-
J1I0poJia C a30TOM.

Onucanue 371eKTPOHHOM CTPYKTYpbl HAOOPOM KBAaHTOBBIX YHCEN.

Oueprus ['n66ca.

Paccunrare M, OKMCIATENS M BOCCTAHOBUTEIS IS PEAKLIUK: [IMHK 1 a30THAsI KUCIIOTA.
Hamncats ypaBHEHUs TUAPOIN3a IO IIEPBOU CTYIIEHU: XJIOPUAA KaJlKs, alleTaTa HaTpusl.
VYkazarb XxapakTep cpessl.

Haiiti maccy menoun (KoH), HEOOXOAUMYIO ISl TONTHOM HelTpanuzauuu 10r cepHoit
KHCJIOTBI.

TuTpuMEeTpUUECKUN aHAIIN3.

[Tonumeps! U OJIMTOMEPHI.

KommieMeHTapHOCTb.

K kakoMy THIy peakliMii OTHOCUTCS PEaKLUsl B3aUMOJICUCTBUSA MEIU C CEPHOM KHUCIIO-
TOM: HAIlUCATh €€ U apryMEHTUPOBATh OTBET.

ITpunnun Iaynm n 3anper [aymnu.

IToHsATHE CKOPOCTH XUMUYECKON PEAKIUU.

Oxkucnenue u BoccTaHoBieHue. [IpuBectn mpumepsl.

Hanwucare peakuuu ruaponusa no nepsoit crynenu: KCN, - cynbdara nunka.

[IpaBuia KBAHTOBOM MEXAHUKH.

DakTOpBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOU pEaKLIvH.

I'mpponus comnent.

VYKaxuTe, KakKie BEIIECTBA MOT'YT SABJIATHCS BOCCTAHOBUTEISMU: XJIOP MOJIEKYJISIPHBIM,
AQHUOH XJIOpPA, IEPEKHUCh BOJIOPOJA, CEpPHAst KUCIIOTA.



43. 3aKOH PKBUBAJICHTOB JUIsl PEarUPYIOINX BEILECTB.

44, Xumuueckoe 1 (pa3oBOe paBHOBECHE. .

45. IlpuHUMI MUHUMYMa 3HEPTUH U ITpaBuwiio XyHAa.

46. 3aK0H JACUCTBYIOIIMX MAcC JIsl TOMOTCHHBIX PEaKIUi.

47. Ilopsnok ypaBHuBanust OBP.

48. MeTtoa HeUTpaIu3alui.

49. TloHsATHE O BEICOKOMOJICKYJISIPHBIX COSTMHCHUSX.

50. IIpaBuno KiiedkoBCKOTo ¥ moxydeHue sHepreTuueckoro psaaa Kiaeukopckoro.

51. 3aKoH EHCTBYIOIIMX MacC JUIsl TETEPOr€HHBIX PEaKLUi.

52. YcnoBust oOpa3oBaHMs M pACTBOPEHHS OCAJIKOB.

53. YkaxxuTe OKUCIUTENh U BOCCTAHOBUTEIb B PEAKIIUU: B3aUMOICHCTBHE Kelle3a C CEPHOM
KHCIJIOTOM.

54. Hanumure TUIPOIIN3, YKAKUTE XapaKTep CPebl: XJIOPU HATPUsl, XJIOPU aMMOHHS.

55. Touka 3KBUBaJIEHTHOCTH.

56. OCHOBHBIC MMOHATHUS KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAN3A.

3.6.1.2. [Ipumepsl 327124, BLIHOCUMbIX HA IK3aMeH:
1. Kakoe xonmuuecTBo ocajaka obpasyercs npu B3aumoseiictsuu 100 r Hutpata cepedpa ¢ 50
' COJISIHOM KUCIOTHI?
2.Konnenpamus noHOB Bojopojia B pactBope 10-3 mounb/i. Paccunraiite ruapOoKCHIIbHBIN
[I0Ka3aTelb.
3.CKoNbKO JUTPOB BOJBI HEOOX0AUMO A00aBuTh K 1,5 1 0,5 H pacTBopa XJiopuaa HaTpus,
yT00BI IONTyunTh 0,1 H pacTBOp.
4.Haiitu maccy menoun (KOH), HEOOXOAUMYIO ISl MOJNHOM HedTpanuzauuu 10 r cepHO
KHUCIIOTBHI.
5.BbrucnuTh NpOIEHTHYIO KOHIIEHTpauio 1 H pacTBopa xjiopuaa HaTpus (TUIOTHOCTH 1,2
r/mi).
6.CKOJIbKO JIUTPOB BOJABI HEOOX0AMMO A00aBuTh K 1,5 1 0,5 H pacTBOpa xyopuaa HaTpws,
yT00BI OJTyuuTh 0,1 H pacTBOp.
7.Paccuntate M» OKMCITUTENS U BOCCTAHOBUTEIS AJI PEAKIMH: [IMHK + a30THAsA KUCIOTA.
8.BomopoaHblii moka3aTens pacTBopa paBeH 3, ONpeNeauTbh KOHIEHTPALUI0 UOHOB TMJIPO-
KCHJIa B pacTBOpE.
9.0mpenenuts 00beM 0,5 H cepHOM KUCIOTHI, HEOOXOMUMBIN NIl HeWTpanu3zanuu 150 M
0,1 1 pactBopa KOH?
10.Haiitu mMaccy mienouu (KoH), HEOOXOAUMYIO JUIsl MOMHOM HelTpanuzanuu 10 r cepHoit
KHCIIOTBI.
11.Hanucatp ypaBHEHHS peakiuil THIpoan3a coyield Mo 1 CTyneHu B MOJIEKYJISIPHOM U MOH-
HOM BUjI€: - cylb(aTa anroMuHus, - K2S.
12. TemnepaTypHblii KO3QPUIMEHT peakuu paBeH 2. Ha ckonbko rpagycoB HEOOXOAUMO
HOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKLIUU BO3pocia B § pas.
13.0npenenuth YuCiIo MOJIEH U YKCIO MOJIb 3KBHUBaJeHTOB: 10 r cepHoil kuciotel, 1 50 r
cynbdara xpoma(lll).
14. Boruuciuts, ckonbko riutepraa CsHs(OH)s HyxHO pactBoputs B 200 T BOIBI, YTOOBI
pacTtBop 3amep3ain npu — 5°C. Kpuockonuyeckas nocrostHHast Boasl 1,86 rpa.
15. U3 ckoabKHUX aTOMOB COCTOUT MOJIEKYJIa HOJla B CHUPTOBOM PacTBOpPE, €CIIU pacTBOP
6,35 r #ioma B 100 r sTanona kunut npu 78,59°C?
16. Cxoinbko rpammoB ri1roko3bl CeH1206 Ob110 pacTBOpeHo B 0,511 BOJIBI, €CJTM TeMIteparypa
KHUIIEHUS NOJIyYEHHOI'O0 pacTBOPa COCTAaBUIIA 102°C?
17. Uemy paBHa Temmeparypa 3amep3anus pactBopa AlCl; ¢ MossipHO# KOHIIEHTpatmeit Ik-

BuBajneHTa 0,3 MOIb/J, €CJIH ero cTeneHb aucconuanuu pasHa 60%?



18. B xakom KoJM4YeCTBE BOJBI HaJIO pacTBOPUTH 6,84 T rimroko3bl CgH1206, 9TOOBI MaBIE-
HEe nmapa Bojsl, pasHoe mpu 65°C 250 rlla, cuusmnock mo 248 rlla?

19.HaiimuTe OTHOCUTEIBHYIO MOJIIPHYIO MacCy HEANEKTPoJuTa, eciid ero 10%-HbIit pacTBop
kit pu 100,6°C.

20. CkoabpKO BOJIBI HAJ0 MPUOABUTE K 2 JT pacTBOpa caxapa, YTOObI IOHU3UTH €0 OCMOTH-
4yecKoe JaBjeHue B 3 paza?

21. PaccuuTaiiTe MaccoByIO JIOJIIO XJIOpHIa HATPUS B (PU3HOIOTHYECKOM PacTBOPE, OCMOTH-
yeckoe aasienue koroporo npu 25°C cocrasnser 762,7 xIla (o=1, p=1r/CM3).

22. Hanuunte ypaBHEHUS PEAKIMi B MOJICKYJISIPHOM, MOHHOM M COKpPAIIEHHOW MOHHOU
dbopMax MEXKIy CEPHOIN KUCIOTOMU U THIPOKCHUIOM KA.

23. HanuiuTe Bce BOBMOXKHBIE YPAaBHEHUSI pEAKIIUN B MOJICKYJISIPHOM, HOHHOM U COKpa-
IIEHHOW MOHHOU (hopMax MEXKAY CIEAYIOIIMM KUCIOTaMU U OCHOBAHUSIMHU:
NaOH,Mg(OH)g, H2803, H3PO4

24. CocTaBbTe 1O TPU MOJICKYJISIPHBIX YPAaBHEHUHN PEaKIUid, KOTOPBIE BHIPAKAIOTCS HOHHO —
MOJICKYJISIPHBIMHA YPaBHEHUSIMHU:

a) Mg®* + CO3s*> = MgCOs

6)H" + OH =H,0

25. Beraucnuts koHnenTparuio nonos OH ™ u NH;" 8 0,5 M pactsope NH4OH, ecu koH-
cranTa gqucconuanuu K =1,8x 107

26. CKOJIbKO TpaMMOB MOHOB Ba** conepxutcs B 200 M1 HACBIIIIEHHOTO pacTBOpa KapOoHa-
ta 6apusi, eciu [1Pg,co3 = 8% 10°°.

27. CoctaBbT€ MOJIEKYJISIPHBIE U HOHHO-MOJICKYJISIPHbIE YPaBHEHUS PEaKIuil B3aUMOICUCT-
BHUS B PACTBOpaxX MEXIY:

a) XJIOpUIOM KoOanbTa U Cyab(UIOM Kalus;

0)rUAPOCUITUKATOM KAIUS U THIPOKCHIOM KaJHs.

Uemy paBHA KOHIIEHTpPALIKS Ka)KJOTO HOHA B HACKHIILIEHHOM pacTBope cyibduaa cepedpa?
28. Kakoe u3 BeliecTs: ruipokapOoOHaT Kanus, cyiabpaT KaaMHUs, THAPOKCU Oapus OyneT
B3aMMOJIEICTBOBATH C CEPHOM KMCIOTON? BhIpazure 3TH peakiiuu MOJIEKYISIPHbIMUA U MOH-
HO-MOJIEKYJISIPHBIMU YpaBHEHUSIMHU.

29.CocTaBbTe MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIMM, KOTOPBIE BHIPAXKAIOTCS CIEAYIOIIUMHU
MOHHO-MOJIEKYJISIPHBIMU YPaBHEHUSMU:

a) 3Ca®" + 2P0,> = Caz(POy)2|;

6) NHs" + OH™ = NH,OH.

YemMy paBHa pacTBOPUMOCTH CyIb(GuIa KaAMUS B MOJIB/TT ¥ T/MOJIb?

30. CoctaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS peaKUil B3aUMOIEHUCT-
BHUS B pacTBOpax MEXIy:

a) cynb(dar xkene3a u HUTpaT CTPOHITUS;

0) HUTPUT HATPUA U COJISTHAS] KUCIIOTA.

31.Yrto Ha3bIBaeTCA HOHHBIM Mpou3BeAeHueM Boabl? Uemy oHo paBHO? JlaiiTe BBIBOJI BbIpa-
YKEHUSI HOHHOT'O MPOMU3BeACHMs BOJbl. Kak BinseT TemMnepaTypa Ha HOHHOE IIPOU3BEIEHUE
BOJBI?

32. CKOJIBKO IpaMMOB TUJIPOKCUJIA HATPUSI HAXOAUTCS B COCTOSIHUM MOJTHOU TUCCOIUAIIUU B
100 mu pactBopa, pH xoToporo pasen 13?



33. PaccunTaTh MOJISIPHYIO KOHIIEHTPALIMIO HOHOB BOJOPOAA U THAPOKCHUIA B PACTBOPE THI-
poxcuna Hatpusd ¢ pH = 12,5.

34. Haiigute BOJOPOIHBIN MTOKA3aTeNb KOHLIEHTPUPOBAHHOTO PACTBOPA CHIIBHOTO 3JIEKTPO-
aura — 0,205 M HCI.

35. K 150 r 20% pactBOpa caxapo3sl 1o0aBmin 45 1 1i1I0K03bl. PaccunTaiite MaccoBbi€ J10-
JIM YTJIEBOJIOB B HOBOM PacTBOpE.

36. Jlna neritpanuzanuu 20 mi 0,1 H pacTBopa KHCIOTHI TOTPeOOBaIOCH 6 MJT pacTBOpa €/1-
Koro HaTpa. OnpeaenuTs HOpMaIbHYIO KOHIIEHTPAIIMIO PAacCTBOPa €KOT0 HaTpa.

37. HopmanbsHas koHreHTpanus pactsopa KNO3 pasna 0,2 mosb/i1. HaliTu mponieHTHYO
koH1eHTpanuio pactBopa KNO3 u monsipayto korteHTparuio pactBopa KNO; [TnotHOCTS
pacTBopa NMPUHSATH paHoi 1 /M.

38. Berunciute MOJISIPHYIO M MOJISIPHYIO KOHIIEHTpaluio skBuBaieHTa 20 % pactBopa xJjio-
pHa KaJIbLus mIoTHOCTRIO 1,178 r/mi.

39. Uemy paBna HopMaibHOCTh 30% pactBopa NaOH mnotnoctsio 1,328 r/mn? K 1 11 3Toro
pacTBopa npudaBmIX 5 11 BOJIbl. BEIYMCIUTE MacCOBYIO 10O MOTYYEHHOTO PacTBOPA.

40.K 3 11 10 % pactBopa HNO3 miotHocThIO 1,054 1/M11 ipubaBumu 5 11 2 % pacTBopa Toi
K€ KUCIOTHI IIOTHOCTHIO 1,009 r/mit. Berauciante MaccoByIO JI0JIO B MPOLIEHTAX U MOJISAP-
HYIO KOHIIEHTPAIMIO MOJIYyYEHHOTO PacTBOpa, 00beM KOTOPOTO paBeH § JI.

41. Onpenenutb MOJIIPHOCTb, HOPMAJIBHOCTh, MOJISUIBHOCTD U TUTP 4 %

pactBopaFeSO4 06beM KOoTOpOTO paBeH 1,5 11, miotHocTs 1037 Kr/m°>

42. CKOJBbKO TPaMMOB pacTBOpa ¢ MacCOBOM JIOJIeH cepHOM KHCIOTH 96% HE00X0aruMO
BJIUTH B | J1 BOABI, 4YTOOBI MOTYYUTH PACTBOP C MACCOBOM

43. Cxonbko mi 0,5 M u 0,1 M pacTBopoB a30THOM KUCIOTHI CAEAYET B3STh AJI IPUTOTOB-
nenust 1000 m 0,2 M pacTtBopa.

44. CocTaBUTH IEKTPOHHBIE (DOPMYIIBI M IPEACTABUTH IpapuuecKku pa3MelIeHre AeKTpo-
HOB 110 KBAHTOBBIM SY€iiKaM JJIs1 yKa3aHHBIX 3JieMeHTOB. [Ipoananu3upyiite BO3SMOXKHOCTH
pPa3beIMHEHMSI CIIAPEHHBIX YJIEKTPOHOB MPU BO30OYXKIACHUU aTOMOB ¢ 00pa30BaHUEM -
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUHU C TEOPHEH CIIMH-BAJIEHTHOCTH. YTIEPOJ, XJIOP.
45.CocTaBbTe JIEKTPOHHBIE (OPMYJIIBI U MPEACTaBbTE TPAPUUIECKU pa3MEIEHUE IIEKTPO-
HOB 10 KBAHTOBBIM STYEHKaM JUIsl YKa3aHHBIX 2JIEMEHTOB. [Ipoananu3upyite BO3MOKHOCTH
pa3beAMHEHUs CIIAPEHHBIX AJIEKTPOHOB MPH BO30YKIEHUU aTOMOB C 00pa30BaHHEM BAJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEN CIIMH-BAJICHTHOCTH.

46. Kakoe KBaHTOBOE YHCIIO OIpe/IesieT KOJTUYECTBO OpOUTameil B JaHHOM MOJAYPOBHE aTo-
ma? Yemy paBHO 4KciI0 opOuTaneii Ha s-, p-, d— u f— moaypoBHsx?

47 Hanumwute 3HAaYEHHS BCEX YETHIPEX KBAHTOBBIX YMCEI VISl TPEX JIFOOBIX DJIEKTPOHOB Ha
4p-noxypoBHe. 3HAUEHUSIMU KaKOT0 KBAaHTOBOI'O YKCJIa Pa3IN4aloTCs TPH JIEKTPOHA yKa-
3aHHOrO nonypoBHsA? [loueMy MakcUMabHOE YUCIIO 3JIEKTPOHOB Ha P-TIOlypOBHE paBHO 67
48. TIpencraBbTe AIEKTPOHHBIE CTPYKTYPBI Zn2+; S6+

49. Kak n3MeHsI0TCs CBOMCTBA THIPOKCUIOB 3JIEMEHTOB B NEpUOAAX U IpyNIax ¢ yBeaude-
HUeM nopsiakoBoro Homepa? [louemy?

50. KakoBa coBpemeHnHas ¢popmynupoBka [lepuoandeckoro 3akona? B uem npuymnHa me-
PUOIUYECKON 3aBUCUMOCTH CBOMCTB DJIEMEHTOB M 00pa3yeMbIX HMH COSIMHEHUIN OT 3apsaa
A/1pa aTOMOB?



51. [Ipoananu3upyiiTe I3MEHEHHS BETMYUHBI 3apsIIOB SAEP, PaInyCOB. ATOMOB, SJIEKTPO-
OTPHULIATENILHOCTEHN U cTeneHel okucienus 4 nepuoaa. KakoBbl 3aKOHOMEPHOCTH 3TUX U3-
MEHEHHUI NP ABUKEHUU — I10 TPYIINE CBEPXY BHU3 WU 0 IEPUOTYy cieBa HanpaBo? Kak
M3MEHSIETCSl B 3TOM HalpaBJICHUH METAIUTMYHOCTD 3JIEMEHTOB M XapaKTep UX OKCUIOB U
TUAPOKCUA0B?
52. CocraBbTe (hOpMYJIbI OKCHIOB M TUAPOKCUIOB Maprania. Kak usmMensercs KUCIOTHO-
OCHOBHOM M OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIN XapaKTep 3TUX coennHeHnit? [loqunnstoT-
Csl JIU 3TH COEAMHEHHU 001Iei 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB OKCUAOB U THIPOKCH-
noB?
53. U3 okcumoB Asy03, P20s, GeO,, SO3, Al,03, V205 BeIOepuTE 1Ba OKCHAA ¢ HAUOOJIEE
BBIPQKCHHBIMU KUCJIOTHBIMH CBOHCTBAMU. Y KQKUTE BAJICHTHBIC 3JICKTPOHBI BHIOPAHHBIX
AJIEMEHTOB.
54. U3 okcunos BaO, K0, TiO,, CaO, Al,03, MgO, ZnO BeiOepuTe Ba OKCHIA C HAUOO-
Jiee BbIPaKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y Ka)KHUTE BaJICHTHbBIE SJIEKTPOHBI BHIOPAHHBIX
3JIEMEHTOB.
55. IlpuBeauTe COBpEeMEHHYIO (hOPMYIUPOBKY MEPUOINYECKOr0 3aKoHa. OObSICHUTE, TTO0-
YeMy B IEPUOANYECKON CUCTEME 3JIEMEHTOB apIOH, TOMEIIEHbI COOTBETCTBEHHO TEPET
KaJIueM, XOTsI UMEIOT OOJIBIITYI0 aTOMHYIO0 Maccy. Kak Ha3bIBalOTCsS apbl TAKUX AJIEMEH-
TOB?
56. [lnst ruapocyibdaTa HATPUS TOCTPOUTE rpaduIecKyro (GOpPMYITy U YKaKUTE BUIBI XH-
MHUYECKOM CBSI3W B MOJICKYJIC: HOHHAsA, KOBAJICHTHAs, MOJISIpHAsi, KOBAaJCHTHAs! HEMOJISIpHAS,
KOOPJAMHALIMOHHAs, METAJUIMYECKasi, BOJAOPOIHAS.

57. lloctpoiite rpaduueckyto GopMylly HUTPUTA AMMOHUS M YKQXKUTE BHIbI XUMUYECKON
CBs3H B 9T0M Monekyse. [Tokaxute, kakue (Kakasi) CBSI3U «PBYTCS» IPU JUCCOLUAIUY.
OO0bsicHUTE, UTO TaKOe 8000poOHas c6:3b? IlpuBeanTe MpUMepsl ee BIUSHUS Ha CBONCTBA
BEILECTBA.

58. VkaxuTe BHIbI XHMHYECKOH CBsI3U B cieayromux mosekynax: CH3Br, CaO, J, NH4CI.
KakoBbI OCHOBHBIE CBOICTBA JaHHBIX BUJIOB CBs3u? 59. Kakasi cBsI3b Ha3bIBa€TCS S- M Ka-
Kasg — P-cBs3pto? Kakas u3 HuX MeHee npounasn? M3o0pa3zure cTpyKTypHbIE (pOpMYIIbI
stana CyHg, aTruiena CoHg n anietunena CoH,. OT™MeThTE S- 1 p-CBSI3M HA CTPYKTYPHBIX
CXemax YIJIeBOJIOPOJIOB.

60. Kakue cuibl MEXMOJIEKYJIIPHOTO B3aUMOIEMCTBUS HA3bIBAKOTCS AUIOJb-UTIOIbHBIMU
(OpHEeHTallMOHHBIMU ), HUHAYKIIMOHHBIMH U JUCTIEPCHOHHBIMU? OOBICHUTE MPUPOTY ITHX
cui. KakoBa npupoaa npeo0iagaronux CUil MeXMOIEKYISIPHOTO B3aUMOICHCTBHUS B KaXK-
oM m3 caenyronux Bemects: Ho,O, HBr, Ar, N, NH3?

3.6..2. MeToanueckne MaTepHuaJibl

VYcnoBust 1 MOpSIIOK TIPOBENEHUs dK3amMeHa JaHbl B [Ipunokenuun Ne 2 K MOJOKEHHIO
IIB/I-07 «O mpoBeneHUN TEKYLIErO KOHTPOJSI YCIEBAEMOCTH M ITPOMEXKYTOUHOM arrecTanuu
00y4aroIuxcs».
Ha moaroroBky oTBeTa oOydaromiemycsl MpeiocTaBisieTcs He 0osiee OJHOrO aKaJeMHUYECKOro
yaca. Ha ycTHBII oTBeT o0Oyuaromierocs o BOIpocam 3K3aMEeHallMOHHOTO OujieTa OTBOJIUTCS HE
6onee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI HA JIONIOJIHUTENIbHBIE BOIPOCH HK3aMEHATOPA.

OOyuaromuiics, UCTIBITHIBAIOIIUI 3aTPyIHEHUS MIPHU MOJTOTOBKE K OTBETY IO BHIOpaHHO-

My OMJIETY, UMEET MPaBoO MOJYYUTh BTOPOW OMJIET C COOTBETCTBYIOUIMM IMPOIJICHHEM BPEMEHU
Ha IIOATOTOBKY.



Otmerka "OTJAMYHO" CTaBUTCS CTYJCHTY JaBIIEMY MOJIPOOHBIM OTBET Ha 00a TEOPETUUECKUX
BOIPOCA, a TAKXKE MPAaBUIIBHO PEHIMBIIEMY U TOJPOOHO OOBSICHUBIIEMY 3aa4y.

Otmetka "Xopouo" CTaBUTCS MPU MOJHOM OTBETE HA BOIPOCH SK3aMEHAIIMOHHOTO OMIIeTa, HO
JIOITyCKAJIMCh HEKOTOPBIE HETOYHOCTU B (DOPMYJIMPOBKAX MIIM HE MOJHOCTHIO OOBSCHEH OTBET, U
pelIMBIIEMY 3a/1a4y.

OtMmeTka "Y10BJIE€TBOPUTENBHO" CTABUTCS MPU HEMOJIHOM OTBETE HAa TEOPETUUYECKUE BOMPOCHI
HK3aMEHAIIMOHHOTO OMiieTa M MOMBITKE PEIIUTh 334ady (WM MPaBUJIbHBIN U TOJPOOHBIA OTBET
Ha TEOPETUUYECKHE BOIPOCHI, HO OTCYTCTBYET PELICHUE 3aaun)

BanbHO-peTHHIOBasi OLlEHKA 3HAHUI 00y4YalOIIMXCSl COCTaBJICHA B COOTBETCTBUU C
I[IB-07 «O mpoBeAeHUU TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM aTTecTaluu
00yYarouXCs».

Oue}mBaHne pe3yjbTaToB l'[pOMe)KyTO'lHOﬁ aTrecranmum.

Onenka Konnuectso 6amos
"HEYIOBJIECTBOPUTEIHHO" 0-23
"'y IOBIETBOPUTEIHHO" 24 - 29
"xoporrio" 30-35
"oTIINYHO" 36 -40

HUToroBasi 6ajibHO-pPeHTHHIOBAsA OI[€HKA:
Omnpenensiercs MyTeM CyMMHUPOBaHUs 0AJI0B, OJYUYEHHBIX 10 Pe3yJbTaTaM TEKYIIEro KOHTPO-
JIs1 B ceMecTpe, OOHYCHBIX 0aJIOB M 0AJIOB, MOJMYYEHHBIX Ha SK3aMEHE.

Uroronas peiitunrosast | TpaauiioHHas OLEHKa Ouenka (ECTS) I'pananus

OLICHKA
0-59 HEYIOBJIETBOPUTEIHHO F HEYIOBJIETBOPUTEIHHO

60 - 64 YIOBJIETBOPUTEIIHLHO E MOCPEACTBEHHO
65-74 D YIOBJIETBOPUTEIHHO
75 -84 XOPOIIIO C XOPOIIIO
85-89 B OUYEeHb XOPOIIIO
90 -100 OTIMYHO A OTIMYHO

TpanuirioHHast OlleHKa BMECTE C UTOTOBOM OaTbHO-PEUTHHTOBOM OIICHKOM BBICTABIISIETCS B 3a-
YETHO-7K3aMEHAIMOHHYIO BEIOMOCTb.

Koumponw 3a ycnesaemocmoio obyuarowuxcsa ocyuecmensemces ¢ coomgemcmeuu ¢ 11B/]-
07 «O npogedenuu mexyuje2o KOHMpOJisl YCnesaemMoCcmu 1 RPOMed*CYmoyHou ammecmayuu 00y-
YAIOWUXCAY.




