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1. IEJIA OCBOEHUSA JUCIHUITJINHBI

[lenIMM OCBOEHHS TUCUMIUIMHBI «XUMHS» SBISIOTCS: O3HAKOMIICHHE
CTyIEHTOB C KOHIENTyalbHBEIMA OCHOBAaMHM XHMHUHU  Kak COBpPEMEHHOM
KOMILJIEKCHOM HayKH, HM3ydarolleld 3aKOHOMEPHOCTH IPOTEKaHWs XUMHYECKHX
IIPOIIECCOB B3aMMOJIENCTBHS BEIECTB; bopMHUpOBaHUE MPEICTABIEHUN HAYIHOTO
MHpPOBO33PEHUs Ha OCHOBE CHCTEMHBIX 3HAHWH O COCTaBe, CTPOCHHU U CBOMCTBaxX
XUMHUYECKUX DJIEMEHTOB U UX COSJIMHEHUH.

3agayy AHCHHMIIMHBI:

e u3yYeHHEe OCHOBHBIX 3aKOHOB M KOHIIEIIHMH XUMHUHU, C IEIbI0 MPUMEHCHUS

HX TPU U3YYEHUHU MOCIENYIOIUX CIIEIHaIbHBIX TUCIHUILIHH;

e N3yueHHE IIPOLIECCOB B3aMMOJIEHMCTBUS BEIIECTB W HX COeIMHEeHNH,
3aKOHOMEPHOCTEH NMPOTeKaH!UsI XUMAYECKUX PEaKLIUi;
e IIpPUMEHEHHE MOyYEeHHBIX TEOPETUIECKUX 3HAHUM JIUIS PEIeHUs Pa3IIIHBIX

NIPaKTUYECKUX BOIIPOCOB;

e OCO3HaHHE POJIM XUMHH B IIPOIECCE OXPaHBI OKPYIKAIOLIEH CPeIbL.

2. MECTO JUCIHIMIIIMHBI B CTPYKTYPE OITIOII BO
JIACIIUIIITNHA OTHOCUTCS K 6a30BO# yacTy y4eOHOro IIaHa.

JlaHHBIM Kypc ONMpAaeTcsi Ha 3HaHUS, NOJyYEeHHEIE CTYIEHTaMH [IPH H3y9YEeHUN
b3k W MareMaTWKH. [lomydeHHble CTYAEHTaMH 3HAHUS HEOOXOOUMEI IIPH
M3yJeHHH JUCIUIUINH, Kak 0a30BOM 9acTH, TaK ¥ BapUATHBHOM YacTH y4eOHOro
IIaHa.

3. KOMIIETEHIINA OBYYAIOIIEI'OCsl, ®°OPMUPYEMBIE B
PE3YJBTATE OCBOEHUMA JUCIIUITINHBI

B mpomecce ocBoeHUs MaHHOW MAUCHUIUIMHBI CTYIEHT (OPMUPYET U
JTEeMOHCTpUPYET Cllenyromue obmenpodeccuoHalbHble M OOIIEKYJIbTypHBIE
KOMIIETEHIUH:

- CIIOCOOHOCTH JIE€MOHCTPUPOBATH 3HAHHWE TEOPETHUYECKHX OCHOB pabouux
IIPOIIECCOB B 3HEPreTUUYECKUX MallHaxX, annaparax u ycraHoBkax (OITK-3).
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IEMOHCTPUPOBATH CIEAYIOIIHe Pe3yIbTaThl 00pPa30BaHUS:

B  pesynsrate

OCBOCHHA JUCHUIIITUHEI

oOyuaromuics

JOJIKEH

1) 3HaTh TeOpeTHUECKHE OCHOBBI Pab0OYHX IPOIIECCOB B SHEPreTHYECKHAX

MalllHax, anmnapartax u yctasoBkax (OITK-3).

4. CTPYKTYPA U COAEP) XKAHUE JUCHUAIIJINHBI "XUMMUSI"

O61mast TpyJ0eMKOCTb AUCIMILIMHEL COCTABIIsIEeT 3 3aueTHbIe enuuunpl, 108 yacos.

- DopMbI
Bupsl yue6Hoit paboTsl, BKITFOUasS O6beM yue6Hoit TeKyImero
< | CaMOCTOSATENBHYIO PaboTy CTyIEHTOB paboTsI KOHTpONS
= U TPYAOEMKOCTS (B Hacax) C IPUMEHEHHEM | YCTIEBAEMOCTH
o | @
e
o B B |3 HUHTEPaKTHBHBIX (no nedenam
gl e o o o METOIOB cemecmpa) ,
/o IHCHHILTHHBL Z| = = 3 = 5
3|8 = 2 = z . - a (B uacax / %) (hopma
S| B 2 o E B E|l ol ™ TPOMEKYTOUHO
o | £ & g 38 o &| =
T2 |EF |29 8% °lB i
= B - g 2= aTTecTaluy
= = = (no cemecmpam)
1 2 3 4 5 6 7 819 10 11
1 | OcHoBHBIE E[d 2 2 4 2/50
TIOHATHA H 32KOHBI
XHMHUH,
HomeHnknatypa
HEOPraHHYeCKHX U
OpraHHYEecKHX
COEIMHEHHI.
2 | Ilepuoauyeckas 1|3 2 2 4 2/50
CHCTEMA.
CoppemenHas
OPMYJIMPOBKA
GopMyanp PeiiTunr-
NEPHOIUIECKOTO
KOHTpoJIb Nel
3aKOoHa.
XuMuueckas CBA3b
H CTPOEHHUE
BEIIECTBA,
3 | OcHoBEI L | 55 2 2 4 2/50
XHUMHYECKOH
TEPMOTHHAMHKH.
4 | Xumunueckoe u 1|7 2 2 4 2/50
(asoBoe
paBHOBECHE.
O6paTUMOCTE
. PeliTHHr-
XHMHYECKHX
KOHTpOJBb No2
MPOLIECCOB.
Knaccuduxamus
(ha3oBbIX
PaBHOBECHH,




IIponomkenue TabIUIBI

1 2 3 4 5 6 7 8109 10 11

5 | Xumuyeckue L9 2 2 4 2/50
CHUCTEMBL,
PactBopsl.
Kucnorso-
OCHOBHEIE
NpPOIIECCH! B
pacTBopax.
HucnepcHeie
CHCTEMBI.

6 | OcHOBEI 1 |11 2 2 4 2/50
INMEKTPOXHMHH.
XuMmugeckue
HCTOYHMKH TOKA,
OnexTponus.
Koppozua
METaJLTOB,

Pelitunr-
KOHTpOJTE No3

7 | Ionumepsr u 1 13 2 2 4 2/50
OJTATOMEpEI.

8 | Xumuueckas L. 15 2 2 4 2/50
HIEHTUDHKAHIL
BEILECTB.

9 | Metamne! 1 1|17 2 2 4 2/50
CIIIaBEL.

Bceero 18 18 36 18/50 k3. (36)

Cogeprkanne Kypca

1. Ocnoenole nonamus U 3AKOHBI XUMUU

1.1. OcHOBHEBIE TOHSATUS XUMHUH.

Ilonstre ameMeHTa, MPOCTOTO M CIIOXKHOTO BEIecTBa. ATOMHAS eIUHHALA
Macchl. ATOMHas wMmacca. KONMYecTBO BelecTsa — MOJ.. Monspras wu
MoneKynsipHas macca. BanentHocts. CTeneHb OKHClIeHNs. DKBHBAIEHT, MOIBLHAS

Macca 3KBHUBAJIEHTA.

1.2. OCHOBHEIE 3aKOHBI XUMUH.




3aKOHBI CTEXMOMETPUH. | 'a30BBIe 3aKOHBI. 3aKOH 3KBUBAJICHTOB.

1.3. HomeHKIaTypa HEOpraHUYeCKUX U OPraHUYECKUX COeTUHEHUH.

Knaccudukanms HEOPraHUYeCKUX COCOUHEHUH. Homenxknarypa
HeopraHudeckux coenuHeHud. Kraccuduxanus OpraHHYECKHX COSOUHEHHH.
Homenknatypa aikaHOB.

2. Ilepuoouueckan cucmema U XumMudeckas cea3b

2.1 Crpoenne aroma. KBaHTOBO-MeXaHHMUYecKass MOZENb aroMa. ATOM Kak
cioxHasg cucreMa. CrTpyKTypa smgpa: MPOTOHBI W HEWTPOHBL OJIEKTPOH.
KopiyckynsipHO-BOTHOBEIE CBOMCTBA AJIEKTPOHA.

Kpanrosele umcna. CTpyKkTypa 3JIEeKTpOHHBIX oOomouek. Pacnpenenenue
3JIEKTPOHOB Ha YPOBHAX U NONypoBHsX. [IpaBuia KieuxoBckoro.

OcHOBHBIE 32aKOHOMEPHOCTH PACIIpe/IelIeHUS 3JIEKTPOHOB B aTOME.

CrpyKTypHBIE U CTPYKTypHO-rpaduieckue hopMyJIbL.

CospemenHas  QopMynupoBKa IepHommdeckoro 3akoma. Crpykrypa
COBpEMEHHON mnepuoauuyeckoii cucremsl. Ilepuwox. I'pymma. Tumnmdeckue
9JIEMEHTHI. DJIEeKTPOHHBIE aHAJIOTH.

OHeprusi HOHU3ALKH, CPOJCTBO K 3JIEKTPOHY. DIIEKTPOOTPUIIATENLHOCT.

M3MmeHeHre OCHOBHBIX XapaKT€PUCTHUK aTOMOB II0 IIEPHOIaM U TPYIIIaM .

S-, p-, d- u f- snemeHTEl. BaneHTHbIE 3IEKTPOHEL.

2.2. Xumudeckast CBSI3b U CTPOEHHE BEIECTBA.

Ilonarue xummdueckod cBs3u. [lpupoma XuUMHYeCKOHM CBi3M. Bumsl
XHMHYECKOU CBsI3U. OCHOBHBIE XapaKTePUCTUKH XUMHUYECKOM CBSI3H.

KoBayeHTHas U HOHHAs CBsA3b: 00pa30BaHME CBS3M, XaPAKTEPUCTHKA CBS3H,
CpaBHEHUE KOBaJEHTHON U HOHHOM CBSI3H.

2.3. BomopomHas cBs3b. JIOHOpHO-aKIIENTOpPHAs CBA3b. MeTamdecKas
CBS3b.

3. OcHo6bl XUMUYECKOT MEPMOOUHAMUKU

Tepmonuramudeckas cucrema, (asa, KIACCUPUKAIUSI CHCTEM.



Brytpennss osHeprus. IlepBeiii 3aKOH TepMOAMHAMHUKH. OHTAJIBIH.
CrangapTHOE COCTOSIHHE BEIIECTBA.

3akon I'ecca. OCHOBBI TepMOIWHAMHKH. BTOpO# 3aKOH TepMOIMHAMUKH.
OHTpomnus. DHEPreTUKa XUMUYECKHUX TIPOLIECCOB.

4. Xumuueckoe u (pasoeoe pasnosecue

4.1. OO6patumocTh XHMHYECKHX TIIporeccoB. KoHCTaHTa paBHOBECHS.
Bnusgnue BHEIIHMX W BHYTPeHHHX (aKkTOpOB Ha paBHOBecwe. IIpumimm Jle-
[ITarense-bpayHa.

4.2. XuMudecKkas KHHETUKA U KaTajus.

OcHoBHBle ypaBHeHMs KHHEeTHKHA. KoHcTanta ckopocT. @aKTOpEI,
BIIMSAIOIIAE HA CKOPOCTh XMMUYECKOW PEaKIUH, KUHETHKA IIPOCTBIX M CIOMKHBIX
peaxIuii.

BiusiHue TemmepaTypbl Ha CKOPOCTh peaklMu. YpaBHEeHHe AppeHHuyca.
OHeprus akTUBaIUU. TeMrepaTypHbIi KodhOUIHEHT CKOPOCTH PEaAKIHH.

KuHeTrKa rereporeHHsIX IpoleccoB. [ OMOTreHHbI U reTepOoreHHEIN KaTalu3.

5. Xumuueckue cucmemoi

CnocoOpl  BeIpakeHHS KOHIIEHTpALMM pPacTBOPOB. KHCIOTHO-OCHOBHEIE
IPOIECCHl B PacTBOpax. OJEKTPOIUTHI U HEJIEKTPOJIWTHI, CHJILHBEIE U ClIadble
JNIEKTPONUTEL.  Teopuss  3IEeKTPOJIMTHYECKOW  mgucconuanuy. KoHcTaHTa

AJHUCCOHUalliH, CTEIICHb JHCCOITAAaIuH. AKTUBHAS KOHIICHTpAalus.

Bonoponusiii noxkazarens pH. Monnoe IIpousBeieHHe BOAEL. IloHATHE 00
HHIMKaTOpaX. (OKHCIUTEIBHO-BOCCTAHOBHUTENBHEIE IIPOLECCH B pacTBopax.

Oxwucnurenu u Boccranosuteny. Cpeza peakuwn. MeTo 31eKTpoHHOTro GaaHca.
6. Inekmpoxumuueckue cucmembi

6.1. XumMudeckue UCTOYHHKH TOKA.
OnektponHsle ToTeHIManbl. CTaHDAPTHBIE 3JIEKTPOAHBIE ITOTSHIIMATIEL

Merammideckre 31eKTpobl. ['a30BEIe 3JIEKTPOIEL. Bonoponnsriit anekrpon. Pacuer



¥ M3MEPEHHE IMOTEeHUHaNoB 31eKTpogoB M OJIC ranpBaHMYECKHX 3JEMEHTOB.
XUMHUYECKHe UCTOYHUKHU TOKa.

6.2. DNeKTpous.

CymHocTh 371eKTponu3a. DNEKTPOIU3 PacTBOPOB U PACIUIABIEHHEIX CpPEl.
3axonsl Dapagnes. Ilpumenenume osnektpomusza. [lomydenme raszos (Bomopoza,
KHCJIOPOJ1a, XJIOpa U JIP.) METOAOM BJIEKTPOJIH3A.

6.3. Koppo3sus Metamos.

Tunel KOPpO3HOHHEIX paspylleHH. XUMHYecKass W JIIEKTPOXUMUIECKAsS
Koppo3usi. CocoOBI 3alUTEl METAIIOB OT KOPPO3HH.

7. Ilonumepuol u onuzomepel.

Ounuromepsl ¥ MOMUMEPHI: OCHOBHEIE TIOHATHS U Kiaccudukanus. MeTosl
IOJly4YeHHUs:  IIOJIMMEPOB. [ a30OHAlONHEHHblE IOJMMMEpPHI.  VICIIONB30BaAHEE
MONMMEPOB M IIACTMAacC B CTPOUTENbCTBE. [lONMATHIIEH, IIOJUIIPOIMIEH,

HOJUBUHUIXIIOPU, TONUTETPA(TOPITUICH.
8. Memoovl ananuza Xumuueckux euiecmes.

Knaccudukanus MeTonoB aHaim3a. [IOHSTHE aHAIMTHYECKOTO CHUTHAJA.
XMMHUYECKHE METO/IBI aHAIIN3a: TPAaBUMETPHS, THTPOMETPHSI.

[lonATHE O PU3UKO-XUMHUYECKUX M (PU3MYECKUX METOHAX aHAIHU3a BEIIECTB.
Macc-CIIeKTpOCKOIIHUS.

Ot160p npo6. AHanu3 BOABL (H3UKO-XUMHUYECKMH M XUMHUYECKHUN aHAIH3
Boasl. Onpenenenue pH. Onpenenenue %ecTKOCTH BOJEI.

AHanu3 ra3oB 4 JbIMOB, aBTOMAaTHYECKUI aHAIN3 Ta30B B TPYOOIPOBOJAX.
Xpomarorpadus. Aranus npoxykros cropanus (CO, CO,, NO, NO,, SO,).

9. Memannot u cnaagol.

PacmpocTpaHeHHOCT U COCTOSHHE METAUIOB B IpHpoze. (Dusnmdeckwue,
(QU3HKO-XUMHUYECKHEe MW XUMHYECKHe CBOWCTBAa MeTautoB. OCHOBHBIE CIIOCOOBI

IMOJYUCHHS METAJIJIOB, MetaindyecKkye CIIaBsl U KOMITO3HMTEI, HX HCIIOJIB30BaHHE.



S. ObPA3OBATEJIBHBIE TEXHOJIOI'MHA

IIpenonnecenne TEOPETUUECKOTO MaTepuala OCYLIECTBIAETCS KaK B BHIE YCTHEIX
JIEKIUH, TaK U C IPUMEHEHHEM 3JIEKTPOHHBIX CPEICTB O0yUEHUS.

B KadecTBe JEMOHCTPallMOHHOIO MaTepuaia HCIOIBE3yIoTCs Ileproguyeckas
cucreMa JI.M. MeHeneeBa u ApyTrue CIpaBOYHBIE MATEPUAIIEL.

Hekoropeie pasfenisl TEOPETHUECKOI0 Kypca paccMaTpUBalOTCsA ¢ UCIIOIB30BAHUEM
OIEpeXKAroOIEel CaMOCTOSITEIbHON paboTHl: CTYAEHTHl MOMYYAlOT 3aJaHKe Ha HU3yYEHHE
HOBOI'0 MaTepuaa 4O €ro U3JI0KECHHS Ha JICKIIHH.

JUJis JIydInero OCBOSHUSI TEOPETUIECKUX OCHOB B IPOIIECCE M3YUEHUS TUCIUILUIUHEL
HCIIONIB3YIOTCs J1abopaTOpHEIe PabOoTHI, IIO3BOIISIOIINE HAMIAAHOTO IPEACTABUTh MHOTHE
XAMHYECKHE Iporecchl. ['pynmnosas pabora B XMMUYECKOH 1a00paTOpHu CTUMYJIUPYET
COIJTacOBaHHOE  B3aWMMOLEHCTBHE MEXIy CTYyIEHTaMH, OTHOIIEHHMS B3aWMHOM
OTBETCTBEHHOCTH U COTpyaHHMuYecTBa. JlabopaTopHble pabOTHI BEIMOIHAIOTCS IIO
«JIabopaTopHOMY NPaKTHKyMy IO XHMHH», DPa3pa0OTaHHOMY NPUMEHHUTENIBEHO I
CTy[ICHTOB HEXUMHYECKOro npoduid. IlomyueHHBIE OKCIEPUMEHTAIBHBIE JaHHBIC
3aIMCHIBAIOTCS CTyJE€HTaMU B pabouyio TeTpampb. [lo mrToram Kaxkmoit jabopaTopHOM
paboTHI CTYAEHT O(POPMIISIET MUCHMEHHBIN OTYET.

Hanpune Takoro npakTUKyMma IIO3BOJISET CTYAEHTaM 3apaHee ITOATOTOBUTHCS K

cobece10BaHMIO UM TECTUPOBAHUIO TIPH «3AIIUTE» KOHKPETHOM 1a60paTopHOil paboTEL.

6. OHEHOYHBIE CPEJICTBA UISI TEKYIHIETI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMH 1O UTOTAM
OCBOEHUSA

AACHUIIIMHBI 1 YYEBPHO-METOAMYECKOE OBECIHIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB

Jliis TEKyIero KOHTPOJIS yCIeBaeMOCTH CTYAEHTOB UCIONB3YIOTCS PEHTHHT-
KOHTPOJIb, & TaK »JK€ TMpPOBEpPOYHbIe pabOThl (TECThI) MO KOHTPOJIS
CaMOCTOSTENEHOM paboTel. ITpoMexyTouHOU aTrecTamyeil 10 WTOraM OCBOEHHUS
JUCLUTIIAHEI SIBJISIETCS SK3aMeH.

ITprmeps! 3agaHuil A7 IPOBEEHUSI PEATHHT-KOHTPOJIS:
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Petituar-kouTpoIb Nel
1. BeruucnuTh MOJSpPHYIO Maccy 3KBHBalleHTa MeTaia, eciu 0,493 r xmopuma
3TOro MeTrajuia mocie oopaboTku HUTpaToM cepebpa obpazosamu 0,861 r xmopuaa
cepebpa.
2. Cxonbko rpammoB CuSO, 5H,0 HeoOxoauMo B3Th ist npurotoBienus 400 M
0,2 H. pacTBOpa cysbdaTa Meau?

3. PaccTaBuTh KOS()(PUIIMEHTH B YPaBHEHUSX pEaKlWi, yKa3aTh OKHCIUTEIh H
BOCCTaHOBUTEJIG:
H,SO, (pa36.) + Mg — H,S +
MISO4 =+ KCIO:; + KOH —

Peiituar-xonTpOas No2
1. Cymma xoapdunuenTos B ypaBHeHue peakmuu: KMnO,+K,SOs;+H,O pasna:
a)l3 6)20B)151)9

2. Kak u3meHnseTcs mpu HeoOpaTUMBIX IPoIeccax SHTPOIIHUS :
a) He U3MeHsercs 0) ee U3MEHEHHE BCET/a IIOJIOKUTENLHO  B) €€ U3MEHEHHe
BCEr/ia OTPUIIATEIEHO

3. TepmoanHaMHWYeCKUH NOTEHIIUAT, YOBUTb KOTOPOrO B KBa3UCTATHIECKOM
H30TEPMHUYECKOM IIpOLIECCE paBHA paboTe, COBEpIIEHHON CUCTEMOM Ha
BHEIITHUMHU TEJIaMU Ha3bIBAETCS

a) cBobomHOM sHeprueit 'nb6ca ©) cBoOomHo#t sHEeprueii ['enpMrobia
B) SHTAJIbIUEH I') SHTPOTIHEH

4. Ckopocts peakuuu 4FeS,+110,=2Fe,03+8 SO, moBricuTcs pu
a) OBBIIIEHHUH JaBJICHHS WU [IOHIKEHUH TEMITEPATyPEI

0) MOHIDKEHUH TEMIIEPATyPhl WK MOHIKEHHH JIaBICHUS

B) U3MENIbUYEHUHY IIUPUTA WIH TIOBBIIIEHAHN TEMITEPATYPEI

T') U3MeIbYEHUH IMPHUTa WK IOBBIIEHAN KOHIeHTpanu# SO,

5. B Kaxyro CTOpOHY CMECTHUTCS PaBHOBECHS IIPY MTOBBIIIEHNY JaBIIEHUS B
ypaBHeHuHU peakiuuu 3H;+N,«<>2NH;
a) BIpaBo 0) BIIEBO  B) HE U3MEHSIETCS

6. Onpenenmurte pH pacTBopa, B 1 1M’ KOTOPOro COZIEPIKUTCS TUAPOKCUT HATPHS
Maccoii 0,1r. Jluccouuanmuio menroun CYUTATh IOIHOM.
a) 6,8 B)11,4 6) 13,5 r) 1,89
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7. Eciu MeTajl pacrolio’KeH B 3JIEKTPOXUMUYECKOM PsIy Iocie Bomopona (T.e.
or Cu 1o Au BKIIOYHTENBHO), TO HpPH SIIEKTPOJIHM3E PACTBOPA COJH TaKOIo
MeTaJlIa:

a) BOCCTaHABIMUBAETCS CaM METAJLI

6) Ha xaroge OyZyT BOCCTAHABIMBATHCS MOJEKYNEI BOABI ¢ 0OPa3oOBaHKEM
BOJIOpOaQ

B) BOCCTaHABIMBAThCA OyIET U caM METall, ¥ MOJIEKYJIBI BOIEI

8. Bropas crymens runponusa Na;PO; cOOTBETCTBYeT ypaBHEHHIO PEAKIIHH:
a) Na3PO4+H20<—>N82HPO4+NaOH 6) N8H2P04+ HQOHH3PO4+N8»OH
B) NagHPO4+H20<—+NaH2P O4+NEIOH

9. Kakoe husnko-xuMHU4ecKoe U3MEHEHHe IIpeTepIeBaeT MEeTaJlI IPH KOPPO3UH:
a) OKUCIJICHUE 0) BOCCTaHOBJICHUE B) o0pa3oBaHue
CII0’KHOTO KOMILJIEKCa

10. Kaxoe 13 1aHHBIX BEIECTB SBISETCS CIA0BIM IIEKTPOIUTOM
a)NaCl 6)HNO, B)HCI r)AL(S04)3

Peritunr-koaTposs Ne3
1. BEIYMCIUTE 3.71.C. ¥ HAIIACATh CXEMY TJIbBAHUYECKOIO SIIEMEHTA,
COCTaBJIEHHOT'O U3 3JIEKTPO/IOB:
1) PtH, [0,01a HNO, o =21%
2) Zn |02M  ZnClL, £=05
[MonyyeHHble pe3yabTaThl HCIOIH30BATh IPH OTBETE Ha 2-i U 3-i BOIPOCEHL

2. Kakas peakuus OyeT IpoTeKaTs Ha aHOME NPHU 3aMBIKAaHAH BHEIIHEH Iieln
rajibBaHMYe€CKOI0 3JIeMEHTa, YKa3aHHOro B 1-M Bompoce?

3. Kakas peakuus 6ymeT mpoTeKaTh Ha KATOJE IPH 3aMBIKAaHUU BHEIIHEH IIeIH
rajJbBaHMYECKOrO 3JIEMEHTa, yKa3aHHOro B 1-M Bompoce?

4. Kax usmensercs pH pacTBopa B IPHKATOJHOM IIPOCTPAHCTBE MPH 3ITEKTPOITH3E
BOJJHOT'O PacTBOpa XJIOPHIA KaTHs?
5. Kakoii mponecc mpoTekaeT Ha IpaUTOBOM aHOE IPH 3JIEKTPONIU3E BOIXHOTO

pactBopa KOH?
6. BeruciauTh 571€KTPOXMMHYECKUI SKBUBAIEHT XJI0pa B JI/(A* gac)
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7. Hepes pacTBOp HHTpaTa IBYXBAICHTHOTO METAUIa MPOIyCTUIHA TOK CHION 2A
B TeyeHny 40 MUH., IPH 3TOM BEIZEIUIOCH 4,992 2 MeTamna. Ha3saTs comb.

8. JKeJesHble W3 /1eNHs IPU HUKEIUPOBAHUH IIOKPHIBAIOT CHAYANA MEIBIO, 4 TIOTOM
HUKeneM. Kakoi mpolecc poTeKaeT Ha aHoIe IPK MOBPEXKIESHHH STOTO
JBYXCIIOMHOTO MOKpbITHsA B 0,1 H. pacTBOpe ruApOKCcUIa HATPUSA?

Ep. = -0,161 B; Ec,=+0,027 B; Ey; =—0,128 B.

9. B 0,1 H. pacTBOpE COMSHOM KHUCIOTHI OIyIUEHE! TI0 OTAENEHOCTA MEHAS,
cepeOpsiHas U 30710Tas IpoBonokH. Kakast mpososoka Gy et KOPPOAUPOBATE C
BOZOPOJHON IenoJspu3anmeii?

Eco =+0,154B; E,, =+0,348 B;

Es =+0,277B; Emgp =-0,059B

10. B xaxoii cpesie mpy HapyILIEHHU OJIOBSHHOTO IOKPBITHSI JKEJIE30 Oyner
3amuineHo 6onee Hagexso - 0,1 v, HCI; 0,1 5. NaCl; 0,1 5. NaOH ?

KoHTposbHBIE BOPOCH! ISt IPOBEIEHHS TIPOMEKYTOUHOM aTTeCTAINH (Bompocsr

K dK3aMeHy):

Ionamue anemenma, npocmozo u cnosicHo2o0 sewjecmea.
Amomnasn eounuya macceo.

Amomnasn macca.

Konuuecmeo sewjecmea - monw.

Monaprnas u monexynapunas macca.

Banenmnocme.

Cmenenv oxucnenus.

Oxeueanenm, MONbHAA MACCa SKEUBANEHMA.

3axoner cmexuomempuu.

I 0 T'azoevie 3axonul.

11. 3axon sxeusanenmos.

12. Cmpoenue amoma.

13. Keanmoeo-mexanuueckas modenv amoma.

14. Amom rax cnosicnas cucmema.

15. Cmpyxmypa s0pa: npomomel u HetimpoHui.

16. Dnexmpor.

17. CmpyxmypHoie u cmpykmypHo-zpaghuieckue Gopmynet.
18. Cospemennas popmynuposka nepuoduyeckozo 3axowa.
19. Cmpyxmypa cospemennoii nepuoduueckoii cucmemor.
20. Ilepuoo, epynna.

21. Tunuueckue snemeHmol.

22. OnekmpouHnvie aHano2u.

NS R I S
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23. OHepaus uonuzayuu, cCpooCmeo K 1eKmpoH).

24. DnexmpoompuyamenoHoOCb.

25. H3menernue 0CHOBHLIX XapaKmMepuUcmux amomoe no nepuooam u 2pynnam.
26. Tunwvl 83aumooelicmaus MoaeK)/.

27. Ilpupooda xumuyeckoii cea3u.

28. OcHogHbie 8U0bI XUMUYECKOU C8:A3U: KOBANCHMHAS, UOHHAS.

29. OcHoBHbIE XapaKMEPUCMUKU XUMUYECKOLL CBA3U.

30. Onepeus, OnuHa, HANPABNEHHOCMb, HACLIULAEMOCTD, NOJAPHOCHD.
31. Tepmoounamuseckas cucmema, gaza, Kiaccuguxayus cucmen.
32. BHympenHas sHepaus u SHMANbRuA.

33. 3akonwt I'ecca.

34. Onmanenusa 06paA308AHUA XUMUUECKUX COCOUHEHUIL.

35. OHmponusa u ee usMeHeHUe 8 XUMUYECKUX NPOYeccax.

36. Snepeus I'ubbea.

37. 3asucumocmo cKxopocmu Xum. peakyuu — Om — KOHYEHMpayuu U
memnepamypuol.

38. Konemanma ckopocmu peaxyuu.

39. Ckopocmb eemepozenHbIX XUMUYECKUX PeaKyull.

40. Xumuueckoe u ¢pazosoe pasrosecue.

41. Obpamumocme XUMUYECKUX NPOYECCOs.

42. Bnuanue 6HewHux u 6HymMpeHHUX QaKmopos Ha pasHosecue.

43. Yenosus camonpouszgonsno2o npomexanis Xumuiueckux peaKyull.
44. Yenoeus xumuueckozo pagnosecust.

45. Koncmanma pasHosecus u ee ceasv MepMOOUHAMUYECKUMU
napamempamu.

46. Ilpunyun Jle-Illamenve-bpayna.

47. Ilonamue o pacmeopax u Opy2ux OUCNEPCHbIX CUCMEeMAXx.

48. Cnocobul evipasicenuss KOHYESHMPayuu pacmeopos.

49. [lonamue o6 snexmponumax.

50. Dnexmponumuieckas OUCCOYUAYUS, ee MEXAHUSM U NPUHYUNDL.
51. Ceoticmea pacmeopoé 31eKmpoaumos.

52. I'udponus coneii.

53. Dnexmpoonsie nomenyuansl. I anveanuueckue snemenmoi.

54. llonsmue 06 snexmpoonvix nomenyuanax. Ypaenernue Heprema.
55. Usmeperue 31exmpooHbiX NOMEHYUAIO8.

56. Pa0 cmanOoapmHuIx 21eKmpoOHbIX NOMEHYUANO8.

57. Booopoowwiii anexmpod. Pso HanpsoiceHull Memannos.

58. I'anveanuueckue snemenmor. ]C 2anv6anuyeckux s1emMeHmos.
59. Xumuueckue ucmouruxu moxa (XUT).

60. OcHognble 8uUdbl KOPPO3ULU.

61. Xumuueckasn u s1eKmpoxXuMueckas Koppo3us.

62. Memoow! 3auumul Memannoe om KOppo3ui.

63. Jleeuposanue, snekmpoxumMutecKasn 3auuma, 3auumnsie NOKPoIMus.
64. Dnexmponus. 3axonvr @apaoes.
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65. Cywynocme snexmponusa. DNekmponu3 pacmeopos u pacniaeos.
66. AHOOHOE OKUCHEeHUe, KamOoOHOe B0CCMAHOBIEHUE.

67. Knaccuguxayus memannos u cniagos, ux noiyuenue us pyo.

68. Quzuueckue U XumMuyeckue ceoucmea Memanioa.

Bompock! i MpoBeIeHKs KOHTPOJIS CAMOCTOSITENNBHOM paboTHI:

Meoicmonexynaproe e3aumooeticmsue.

Bruanue muna xumuyeckoii ceasu na ceoticmea eeujecms.
Obwee nonamue o Opyeux UOAX XUMUHECKOU CE531.

I 'omocennviii kamanus.

I]ennwvie peaxyuu.
- Dusuyeckue mMemoosl YCKOPEHUL XUMULECKUX PeaKyull.
Pacmeopumocme.

Hzmenenue sumansnuu npu pacmeopenuu.

Daszoevie npespaujerus 8 pacmeopax. 3axoust Payns.
I 0 Ocmomuueckoe daenenue. 3akonsl Banm-I ogga.
11. Kpucmannuieckoe cmpoenie Memaiios, Memaniuieckas cesa3b.

Ve NS R N

[IprMepsl TECTOBBIX 3ajaHuM AJIsI KOHTPOJIS CAMOCTOSITEIEHOM PaGOTHI:
pasnen «O0mue cBolicTBa pacTBOPOB»

1. MOryT cocyIiecTBOBaTh B pacTBOPE Haphl BEIIECTB:

a) NaOH, Ca(OH), 6) LiOH, CO, B) SO,, Ba(OH), r)HF, NO

2. macca BOAEI (B IpaMMax), KOTOPYIO ciienyeT BeimapuTh u3 430Ma 4%-Horo
pacteopa (mwrotHocTh 1,047r/Mi1) cyneduna HaTpus, 9T00B MOMYIUTE 12%-HbIiH
pacTBOp, paBHA

a) 50 6) 250 B) 300 r) 400

3. pactBopuMocTh auxpomarta kamus K,Cr,O; pasua 12,5r/100r Bomsr mpu 20°C.
VYcranoBuTe, KakoBa OyZeT Macca HACHINIEHHOIO pacTBOpa, €COH IS
IPUTOTOBJIEHHS €T0 Henonb3oBano 400r Boabl

a) 420r 6) 500r B) 400r r) 450r

4. cvemwanmu 1 IM pactBopa u 11 3M pactBopa cepHoi kuciotsl. Onpenenute
MOJIIPHYIO KOHIIEHTPAIMIO CEPHOM KUCIIOTHI B KOHEYHOM PacTBOPE

a) 1,5Moms/n 0) 2mone/n B) 2,5MO0NB/1 r) 1,75Moms/n

5. €CllM BHECTH KaIlIIO PAacTBOpa IOBApEHHOM COJM B IOYTH OECLBETHOE ILIAMS
ra30BOM FOPEJIKU, OHO OKPACHUTCS

a) B KpacHBIH 1[BeT6) B XKEJITHIHA IIBET B) B 3€JI€HBIH IIBETT) 1[BET HE H3MEHUTCS

6. XIOpUA-WOHBI 00pa3ylOTCsS IPH PACTBOPEHHM B BOJE BEIIECTBA, MMEIOIIErO
dopmyiy
a) Clz 6) MgCIg B) AgCl 1") CC14
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7. K KaKOMY THITy PaCTBOPOB [PUHAJIEXKHUT PACTEOP BOZOPOJIA B ILIATHHE?

© 0N oY AW

a) HKUIKUH 6) TBEpABII B) ra3006pa3Hblit

TemarHka 1a60OpaTOPHBIX PabOT 1O Kypey:
Knacchl HEOpraHUIECKuX coeIUHEHUH
Omnpenenenue SKBHMBAJIEHTHOW MacChl MeTallla
CrpoeHue aToMa i XMMHUYeCcKas CBA3b
Croco6b! BEIPaKEeHHS KOHIIGHTPAINHA PaCTBOPOB
[ToyueHue pacTBOPOB PasIHbIX KOHIIEHTpalKi
OKUCIIUTEIHFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHN
Xumuueckas TepMOIUHaMUKa
XuMuueckasi KHHETUKa
XyuMudeckoe paBHOBECHE IPOLECCOB

10.Onpenenenue pH pacTBOpPOB

11.I'uaponus coneit

12.TanpBaHudecKyre 3JIEMEHTEI

13.2neKTpoiau3 pacTBOPOB

14.Koppo3us METalIOB

15. XyMuuecKre CBoicTBa METAIIOB ¥ HEMETAILIOB

- VYEBHO-METOJIMYECKOE H HH@OPMAIIMOHHOE
OBECIIEYEHUE JACIUTLIAHBL

a) OcHOBHAs JIATEPATYPa:

L.

5.

Cupmopos B.JM., IlnaroHosa E.E. Huxudpoposa T.IL: OOmas XuMHA
YVueOHUK . M. : WsnmaremsctBo ACB, 2013. - 2. B
http://www.studentlibrary.ru/book/ISBN978 5930938869.html

_ YWonuuh, A. B. O0mas XuMus: yaeGHuK - M. ! TS0TAP-Menua, 2014. -

400 c. http://www.studentlibrary.ru/bookfISBN9785970429563 html

. Bapxosckuif, E.B. Obmas XuMui: yue6. mocobue — MUHCK: BpImaiiast

mrkodra, 2013. — 639 c. http://znanium.comfbookread2.php?book=509204
Kysypman B.A., HepHOBa 0.B, Munenxo C.B. YueOHOE moco0ue 1Mo XUuMUN
JUIS CTYJEHTOB HEXHMHYCCKUX manpasienui 4. I — Bnl'Y, BiaguMmup,
2012.—-91 c.

Kysypmar B.A., JueHKO C.B. u ap. IIpakTuKyM 1O XUMUH JULT CTyACHTOB
HexIMAUECKAX HAIlpaBlIeHuH. . BraauMup: Bnl'Y, 2015, 87 c.

6) Jlomo/IHATEIbHASA JIATEpaTypa:

1. Kysypmar B.A., HeproBa 0.B, unenko C.B. YuebHoe rmocobue o XUMUKU

Ui CTYJIEHTOB HEXMMHYECKUX nanpasienuit 4. 1. — Bal'Y, Bnagumup,
2011.— 121 c.

14



2.

A. B. babkoB, O6mas u Heopranudeckast XumMus: yueOHuk - M. : [DOTAP-
Menua, 2014. - 384 &
http://www.studentlibrary.ru/book/ISBN9785970429235.html

.B.B. JlenncoBa OOmas ¥ HeopraHudeckas XUMHs: yuyeOHOe Mmocobue -

PocroB H/]1 : deHUKC, 2013. - 573 &
http://www.studentlibrary.ru/book/ISBN9785222206744.html

. I'pubanosa O.B.O0mas u Heopranudeckast Xumus : - PoctoB H//] : PeHuKC,

2014. - 189 c. http://www.studentlibrary.ru/book/ISBN9785222226834.html

. H.III. MudTtaxoBa OO01ast 1 HeOpraHUYecKas XUMHUs: y4e0.-MeTo]l. I1ocobue

- Kazann :  WMBpmarensctBo KHUTY, 2013. - 186 c.
http://www.studentlibrary.ru/book/ISBN9785788214887.html

. B.M. Endumos Ob1mas u Heopranmdeckas Xxumus. - M. : A6puc, 2012. - 286

c. http://www.studentlibrary.ru/book/ISBN9785437200377.html

.Opmur  H.A., Kysypman B.A., J[umenko C.B. Ilpaktukym s

CaMOCTOSTENILHOW paboThl MO XWUMHU IS CTYIEHTOB HEXHMHUYECKUX
Hanpasienuil. — Bnl'Y, Bnagumup, 2011. — 86 c.

B) IIporpammuoe oGecnieuenne u UaTepHeT-pecypenl:

ol o e Rl o

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

8. MATEPHAJbHO-TEXHIYECKOE OBECITEYEHUE
TACOUTLIAHEI

B kagecTBe ACMOHCTPallTMOHHOT'O MaTepualia UCIIOJIB3YIOTCA:

FESS R

3.

Jlexiun: OyMaXXHBIM U NIEKTPOHHBINA BAPUAHT, TIPe3eHTAMH (CIakIb).
IIpoBepounsle paboTHI (T€CThI) — OyMaXKHBIH M 3JIEKTPOHHBIN BAPHAHT.
PelTHHr-KOHTPOIBE — OyMaXKHBIN ¥ 3JIEKTPOHHBIM BAPHAHT.

Tabmuis! — 3neKTPOHHEIN ¥ OyMaXKHBIN BapUaHT.

Temaruka u onmcanue 1abopaTopHEIX paboT (CrenuansHO pa3paboTaHHbIN

H W3JaHHBIA J1a0OpaTOpPHBIM MPaKTHKyM IS CTYAEHTOB HEXMMHYECKOIO
HaIpaBIICHUS ).

6.
7:

Habop xuMHUecKHX peakTHBOB K KaXI0i 1abopaTopHoii padoTe.
JlabopaTopHbIe YCTaHOBKH, 000PYAOBaHHE.
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IlporpamMma cocTtaBneHa B cooTBeTcTBuM ¢ TpeboBanmsmu PI'OC BO mo
HanpaBieHuo  noaroroku  13.03.03  «Duepretndeckoe MalIMHOCTPOSHHEN
(GakamaBpuar).

Pa6o4yro mporpammy cocTaBuI /“{4/7’; A1 Ce— k. 1.H. nouerT Kysypman B.A.

t,j_;g»//_, Hay4HbIi cotpyanuk OOO "BMT", k.x.H.TpeThsakos A. B.

IIporpamma paccmotpena u ono0peHa Ha 3aceaHuu Kadeaphl XUMAH

ITporoxoin Ne y or_ 0 .11 2015—_’_ I

3aBemyromuii Kahenpoi XUMUU /Z) [ ey Kyxtun B.A.
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