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1. HEJIM OCBOEHUSA JUCLHUIIJIMHbI
[lemsMu OCBOEHMSA AUCUUIUIMHBI «XUMHUSD» SBILIIOTCS: O3HAKOMIJICHHE
CTyIEHTOB C KOHUENTYyaJbHBIMA OCHOBAMHM XHMHU KaK COBPEMEHHOU
KOMIUIEKCHOM HAayKH, HW3Y4alolle 3aKOHOMEPHOCTH IPOTEKAHMS XWMHUYECKHUX
IPOLIECCOB B3aUMOAECUCTBHS BEUIECTB; (POPMUPOBAHUE MPEACTABICHUN HAYyYHOTO
MHUPOBO33pEHUS Ha OCHOBE CUCTEMHBIX 3HAHUHN O COCTaBE, CTPOCHUU U CBOMCTBAX
XUMHYECKHUX JIEMEHTOB U UX COCIUHEHUN.
3agauM IMCUMIIMHBL:
® H3y4YCHHUE OCHOBHBIX 3aKOHOB U KOHLEIIUU XUMUHU, C LIEJIbIO IIPUMEHECHUS
UX IIPY U3YYECHUU NOCIEAYIOIINUX CHEIUAIBHBIX JUCIUILINH;
® U3y4YCHHE I[IPOLECCOB B3aUMOJCHCTBHUS BEUIECTB U WX COCAUHEHUH,
3aKOHOMEPHOCTEH ITPOTEKAHNUSA XUMUYECKUX PEAKIUN;
® IIPUMEHEHME NOJYYEHHBIX TEOPETUUECKUX 3HAHUM JUISl PELIECHUS PA3JIMYHBIX
IIPAKTUYECKUX BOIIPOCOB;

® OCO3HaHHE POJIM XUMHUU B MMPOLECCE OXPAHBI OKPYKAIOIIEH CPEJIbI.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OITIOII BO
JIucUIuIMHA OTHOCHUTCS K 0a30BOM YacTH y4eOHOTO IIJIaHa.
JlaHHBIA Kypc OnUpacTCs Ha 3HAHMS, MTOJIYICHHBIC CTYICHTaMU TIPH U3YUCHUHU
bu3ukn W MaremaTuku. [lodmydeHHBIC CTYJIEHTaMH 3HAHUS HEOOXOAUMBI TIPHU
W3YYCHUU JUCUUIUINH, Kak 0a30BOM YacTH, TaK U BapUATHUBHON YacTH y4eOHOTO

IJ1a”Ha.

3. KOMIIETEHIIUU OBYYAIOUIETI'OCs, POPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUSA JUCHUITJIUHBI
B mporecce oCBOGHHMS JTaHHOW JUCHUIUIMHBI CTYACHT (HOPMUPYET W
JEMOHCTPUPYET CIEAYIOIINE OOIIEKYIbTYPHbIE KOMIIETCHIINHN
- CIIOCOOHOCTH MPEACTABIATh AJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUMN
HAay4YHYI0 KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KEHHI, 3aKOHOB M

METO/IOB €CTeCTBEHHBIX Hayk U MaTematuku (OITK-1)
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Conep:kanue Kypca

1. Ocnoenvie nonamus u 3aK0HbL XUMUU
1.1. OCHOBHBIE TTOHATHUSA XUMHH.

[lonsiTue smeMeHTa, MPOCTOrO M CIOXHOTO BElIeCTBA. ATOMHas €IWHHLA
Maccel. AToMHas wmacca. KonaumuecTtBo BemecTBa — Moib. MossipHas W
MoOJIEKyJIsipHasi Macca. BaneHTHOCTh. CTeneHb OKHMCIEHUS. DKBUBAJICHT, MOJIbHAS

MacCCa SKBHUBAJICHTA.

1.2. OCHOBHBIE 3aKOHBI XUMUH.




3aKOHbI CTEXMOMETPUU. ['a30BbIe 3aKOHBI. 3AaKOH KBUBAJICHTOB.
1.3. HomeHknaTypa HEOPraHM4eCKUX U OPraHuYeCKUX COCTUHEHUM.

Knaccudukanus HEOPraHU4ECKUX COECIMHEHU . Homenknarypa
HEOpPraHWYEeCKUX coeAuHeHud. Kraccudukanuss OpraHUYECKUX COEIMHEHUHN.

Howmenknarypa ankaHoB.

2. Ilepuoouueckan cucmema u Xumuueckas c6:a3b

2.1 Crpoenne aroma. KBaHTOBO-ME€XaHMYECKasi MOJEJIb aToMa. ATOM Kak
cinoxkHas cucrteMa. CTpyKTypa sapa: TMPOTOHbI M HEUTPOHBI. JIEKTPOH.

KopmyckyJsipHO-BOIHOBBIE CBOKWCTBA MJIEKTPOHA.

KBanTtoBeie umucia. CTpyKTypa O3JIEKTpOHHBIX o00oJjiouek. Pacmpenenenue

AJIEKTPOHOB HA YPOBHSIX U oAypoBHsX. [IpaBuna KneukoBckoro.
OCHOBHbBIE 3aKOHOMEPHOCTH PACIPEAEICHUS PJIEKTPOHOB B aTOME.
CTpyKTypHBIE U CTPYKTYpHO-Tpaduueckue hopMyIIbl.

CoBpemenHas  (popMynupoBka mnepuoguyeckoro 3akoHa. CTpykTypa
COBpEMEHHOW mnepuoauuyeckon cuctemsl. [lepumon. I'pynma. Tunmyeckue

SIIEMEHTHI. DIICKTPOHHBIC aHAJIOTH.
DHeprusi HOHU3AIKHU, CPOJCTBO K JIEKTPOHY. DIIEKTPOOTPUIIATEILHOCTb.
M3MeHeHre OCHOBHBIX XapaKTEPUCTHK aTOMOB TI0 TIEPHO/IaM U TPYIIIaM .
S-, p-, d- u f- sreMenThI. BaneHTHBIE 3JIEKTPOHBI.
2.2. XuMH4Y€eCKas CBSI3b U CTPOCHHE BEILIECTBA.

[lonaTne xumuyeckon cBsA3u. Ilpupoma xumudeckorm CBs3H. Buubl

XUMHUYECKOM cBsI3U. OCHOBHBIC XapaKTCPHUCTUKHU XUMHYECKOM CBSI3H.



KoBanentHas u noHHas CBsi3b: 0Opa30oBaHME CBS3H, XapaKTEPUCTHUKA CBS3H,

CPaBHEHHE KOBAJIEHTHOM U HOHHOM CBSI3H.

2.3. Bogopomnasi cBs3b. JloHOpHO-akueNTOpHas CBsA3b. MeTaminueckast

CBSI3b.
3. OcHO6bl XUMUUECKOU MePMOOUHAMUKU
TepmonuHaMuueckas cuctema, gasa, Kiaccu(ukaius CUCTEM.

Buytpennsiss sHeprusi. IlepBblii 3aKOH TEpPMOJAMHAMUKH. OHTAIBIUSL.

CTaHI[apTHoe COCTOAHHUEC BCIICCTBA.

3akoH I'ecca. OCHOBBI TCPMOINHAMUKH. BTOpOﬁ 3aKOH TCPMOINHAMUHKM.

DHTponus. JHEPTETUKA XUMUYECKUX ITPOLIECCOB.
4. Xumuueckoe u ¢pazoeoe pasnogecue

4.1. OOpaTUMOCTh XUMHYECKUX TMporeccoB. KoHcTaHTa paBHOBECHUS.
Bnusnue BHEMHMX W BHYTpeHHUX (akTopoB Ha paBHOBecue. [lpunnum Jle-

[ITaTense-bpayna.
4.2. XumMuueckas KUHETUKA U KaTaJIu3s.

OcHoOBHbIE ypaBHEHUsA KUHETHKH. KoHcTraHTa ckopocTH. DakTophl,
BJIUSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMHM, KUHETUKA MPOCTBIX U CIOKHBIX

pEaKIUi.

BnusHue TtemmepaTypbl Ha CKOPOCTb peaklMHh. YpaBHEHHE AppeHHuyca.

OHeprus aktuBauuu. TemnepaTypHblii KOOQPUIIMEHT CKOPOCTH PEAKIIHH.
KuneTrka reteporeHHbIX NpoueccoB. | OMOTEHHBIN U r€TEpOreHHbIN KaTaJlu3.
5. Xumuueckue cucmemul

CriocoObl  BBIpaKEHHS KOHIIGHTpAIlMK pacTBOpOB. KHCIOTHO-OCHOBHEBIE

npouecCbl B pacTBOpax. 9HCKTpOJIPITBI N HEJJICKTPOJINUTBI, CHUJIBHBIC H cialble



DNEKTPONUTBL.  Teopuss  DNEKTPONMTHYECKOM  auccoumaunu.  KoHcTaHTa

Jucconurannu, CTCIICHb AMCCOLIMallH. AxTHuBHas KOHICHTpPAIHA.

Bonoponnsiii mokazarens pH. MonHoe mpousBenenue Bonabl. [lonstre 00
uHauKaTopax. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC TIPOLIECCHI B pacTBOpax.

Oxucnutenu 1 BocctaHoBUTeNn. Cpena peakiuu. MeTo1 2JISKTpOHHOTO OataHca.
6. dnekmpoxumuyeckue cucmemol
6.1. XumMuuyeckre UCTOUYHUKH TOKA.

DNEeKTpoiHbIe TMOTeHIHaNbl. CTaHAapTHBIC JJIEKTPOJHbBIC TMOTEHIIHAIIBI.
Merammueckue 31eKTpobl. ['a3oBbie anexkTpoabl. Bonopoausiii anektpoa. Pacuer
U W3MEpPEHHE TOTEHIMANIOB 3EeKTpoaoB U DJIC raibBaHUYECKUX HIEMEHTOB.

XUMHYECKHE UCTOYHUKH TOKA.
6.2. DnexTpomnus.

CylHOCTh 3JI€KTpOSu3a. DIEKTPOJIU3 PACTBOPOB U PACILIABICHHBIX CpE.
3akonsl dapages. Ilpumenenue osnektponusza. [lomydeHue razoB (Bomopoa,

KHCIIOPOJa, XJI0pa U JIp.) METOJOM DJIEKTPOJIH3a.
6.3. Koppo3sus meTamios.

Tunbel KOPPO3WOHHBIX pa3pylIeHUH. XUMHYECKas WU JJIEKTPOXMMHUYECKAs

Koppo3usi. CriocoObl 3alIUTHl METANIOB OT KOPPO3UHU.
7. Illonumepul u onuzomepuol.

Onuromepsl M NMOJUMEPHI: OCHOBHBIE MOHATHS U Kiaccupukanus. MeTo bl
noyiydueHus: nonumepoB. ['a3oHamosiHeHHble  monuMepbl.  Mcnosb3oBanue
IOJUMEPOB W IUIACTMacc B cTpoutTenbcTBe. [lonMaTuieH, MOJMIIPOINUIIEH,

IMMOJINMBUHUJIXJIOPU/I, HOJ'II/ITCTpa(l)TOpZ)TI/IJIeH.

8. Memoowt ananuza xumuueckux eeuiecmse.



Knaccudpukanus wmeronoB ananusza. [loHSATHE aHATMTUYECKOTO CHUTHAIIA.

XUMHYECKHE MCTO/JIbl aHAJIN3a: T'PABUMCTPUsSL, TUTPOMCTPHUAL.

[lonsTre 0 PU3NKO-XUMUYECKUX U (PU3NIECKUX METO/IaX aHaJN3a BEIIECTB.

Macc-cnekTpockonus.

Ot60p mpo6. AHanm3 BOABI: (PU3UKO-XMUMHUUYECKHA W XUMHUYECKHN aHaIu3

Bojibl. Onpenenenue pH. Onpenenenue >KxeCTKOCTH BOIBI.

AHau3 ra3oB U JABIMOB, aBTOMAaTHYECKUM aHalii3 ra3oB B TPyOONpOBOIAX.

Xpomatorpadus. Ananus npoaykros cropanus (CO, CO2, NO, NO,, SO,).
9. Memannwl u cnnaebol.

PacnipocTpaHeHHOCT, W COCTOSIHUE MeTaioB B npupoxae. dusumueckue,
($U3UKO-XMMUYECKHE M XHMHYECKHUE CBOMCTBAa MeETauloB. OCHOBHBIE CHOCOOBI

IMOJIYyU4CHUSA MCTAJIJIOB. MeTauIn4yecKue CIUIaBhl U KOMIIO3HUTHI, UX MCIIOJIB30BaHHUC.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' T

IIpenonHeceHne TEOPETUIECKOTO MaTEPHAJIa OCYIIECTBIISIETCS KAK B BUJI€ YCTHBIX JIEKIIHM,
TaK U C MPUMEHEHUEM 3JIEKTPOHHBIX CPEJICTB O0yUEHUSI.

B kaudecTBe IEMOHCTPAlMOHHOIO Marepuana HCHoiab3yroTcs llepuomuyeckas cucrema
.. Menneneesa u Ipyrue CripaBO4HbIE MaTEpPHUAIIbL.

Hekoropeie pasfenbl TEOPETHYECKOrO0 Kypca pacCMaTpUBAIOTCA €  HCIHOJIb30BAaHUEM
oleperKarollell caMOCTOATENBbHOM pabOThl: CTYEHTHI MOJIYYal0T 3a/laHue Ha MU3y4YEHHE HOBOTO

MaTcpHrajia 10 €T0o U3JIOKCHUS Ha JICKIUU.

It Jydiiero OCBOEHMsI TEOPETUUYECKHMX OCHOB B MpOllecCe H3Yy4YCHUs
JVCHUIUIMHBI UCTIONB3YIOTCS JIa0OpaTOpHbIE Pa0OTHI, MO3BOJISIFOIINAE HATJISTHOTO
MPEICTaBUTh MHOTHE XUMHUYECKHUE Tpoliecchl. ['pynmoBas paboTa B XMMHUYECKOM
7a00paTOpUU CTUMYJIMPYET COTJIACOBAHHOE B3aUMOJECHCTBUE MEXKAY CTYJIECHTAMH,
OTHOILIEHUS] B3aUMHOW OTBETCTBEHHOCTH M COTpyAHUYecTBa. JlabopaTopHble
paboThl  BBIMOJHAIOTCS 1O  «JlabopaTopHOMY MPAaKTUKYMy MO XUMHUN»,
pa3pabOTaHHOMY TNPUMEHHUTENILHO [UJISi CTYJEHTOB HEXHMHUYECKOro MpOoQuiIs.

HonyquHHe OKCIICPUMCHTAJILHBIC OAHHBIC 3allMCBIBAOTCA CTYACHTAMH B
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pabouyiro Terpaab. Ilo wToram kaxmoil mabopaTtopHoil pabOTHl CTYyACHT

oopMIIsIET TUCEMEHHBIN OTYET.

Hanuuue Takoro mpakTUKyMa MO3BOJISIET CTyACHTaM 3apaHee MOATOTOBUTHCS
K co0eceJOBaHMIO UM TECTUPOBAHUIO TIPH «3AIIUTE» KOHKPETHOM 1abopaTopHOi

paboTHI.

6. OUEHOYHBIE CPEJACTBA JUIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTAIIMU 110 UTOT'AM
OCBOEHUA

JANCIHUIIVIMHBI U YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI CTYJEHTOB

JInst TeKyIero KOHTPOJIA YCIIEBAEMOCTH CTYAEHTOB HCIIOJIb3YIOTCS PEUTHHT -
KOHTpPOJIb, a TaK e TPOBEpOYHbIE pPAOOThI (TECThI) [JIsi  KOHTPOJIS
CaMOCTOSITeNIbHOM paloThl. [IpomexyTouHON aTTecTanueld Mo UTOraM OCBOCHHS

JUCHHUITIIMHBI ABJISICTCA OK3aMCH.

[IpuMeps! 3a1aHN 1J1s1 TPOBEICHUS PEUTUHT -KOHTPOJIA:

Peittunr-koHTpOIb Nel

1. BpluncauTe MOJSPHYIO Maccy 3KBHBajeHTa Mmertamia, ecau 0,493 r xjmopuaa
ATOTO MeTajuia mociie 00paboTKK HUTpATOM cepedbpa obpazoBanu 0,861 T xmopuaa
cepedpa.

2. Cxonbko rpammMoB CuSO,-5H,0 rHeobxoaumo B3sTh 1i1st ipurotoBienus 400 mu
0,2 1. pacTBOpa cynbdara meau?

3. PaccraButh KO3((PUIIMEHTH B YpaBHEHUSIX pPEaKIUM, yKa3aThb OKHUCIUTEIb U
BOCCTAHOBUTEb:

H,SO, (pa36.) + Mg — H,S +
MnSO,4 + KCIO3 + KOH —



Peiitunr-konTpoin Ne2

1. Cymma kodpduruenton B ypaBaHerue peakiun: KMnO4+K,;SO3+H,0 pasha:
a)13 6)20B8)151)9

2. Kak uzmensercs IIpu H€O6paTI/IMI>IX ImpouecccCax SHTPOIINA :
a) HC U3MCHICTCA 6) €C UBMCHCHHUC BCCrAa ITOJIOKHUTCIIBHO B) €C USMCHCHUC
BCCraa OTpuIaTciIbHO

3. TepmoauHaMUYECKH MOTEHITHAN, YOBLIL KOTOPOTO B KBa3UCTATHYECKOM
U30TEPMUYECKOM TpoIIecce paBHA paboTe, COBEPIIEHHON CUCTEMOM HA
BHEITHAMH TEJIaMH Ha3bIBACTCS

a) cBoOomHoM »Hepruei ['mb0ca 0) cBOOOIHOI PHEprueil ['eapmromnbia
B) DHTAJIBIINEN T') SHTPOIHEH

4. Cxopoctb peaknnu 4FeS;+110,=2Fe,03+8 SO, moBeICHTCS TIpH
a) TIOBBITIICHUH JTaBJICHUSI W TTOHMKCHUH TEMITEPaTypPhl

0) MOHMKCHUHU TEMIIEPATYPhI WM TIOHWKCHUN JABJICHUS

B) U3MEJIbYEHUHU TTUPUTA WM TTOBBIIICHUH TEMIIEPATyPhl

I') U3METBUYCHUN MUPUTA WK TOBBIIIEHUN KOHIIeHTpamu SO;

5. B Kaky1o CTOpOHY CMECTHUTCS] pABHOBECHSI TIPY MTOBBIIICHUH JIABJICHUS B
ypaBHeHUU peakiuu 3H;+No—2NH;3
a) BpaBo ©0) BJIEBO  B) HE U3MEHACTCS

6. Onpenemure pH pactBopa, B 1 M3 KOTOPOro CONEPKUTCSA TUAPOKCH HATPHS

Maccoit 0,1r. Jluccoumanuio mea09y CUNTaTh MOTHOM.
a) 6,8 B)11,4 0) 13,5 r) 1,89

7. Ecnm meTann pacroyioKeH B AIEKTPOXUMHUYECKOM PsIy Iociie Bogopoaa (T.e.
or Cu 70 Au BKJIIOYHTENHHO), TO TPH DJICKTPOJIHM3E PAacTBOpA COJIM TaKOTO
MeTaa;

a) BOCCTaHABJIMBAETCS CaM METaJlI

0) Ha KkaTtoje OYyIyT BOCCTAHABJIMBATHCS MOJICKYJBl BOJBI C OOpa3oBaHUEM
BOJIOpOJA

B) BOCCTAHABIIMBATHCS OY/IET U CaM METaJUI, U MOJICKYJIbI BOJIbI

8. Bropas crynens ruaposinsa NagPO, cOOTBETCTBYET YPABHEHUIO PEAKIIUM:
a) Naz;PO4+H,0«Na,HPO,+NaOH 6) NaH,PO4+ H,O+-—H3PO,+NaOH
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B) Na,HPO4+H>,0O—NaH,PO,+NaOH

9. Kakoe ¢pu3NKO-XUMHYECKOE H3MEHEHHE MTPETEPIIEBACT METAILT IPU KOPPO3HH:
a) OKUCJICHUE 0) BOCCTaHOBJICHHUE B) obpa3oBaHUe
CJI0KHOTO KOMILIEKCa

10. Kaxoe u3 JaHHBIX BEIIECTB SBISETCS CIA0BIM AJIEKTPOIUTOM
a)NaCl 6)HNO,  B) HCI 1)Al2(SO4)3

PeiiTunr-kouTpois Ne3

1. BBI‘II/ICJ'II/ITB 9.J.C. U HAIIUCATh CXGMy rajJbBaHHNYCCKOI'O 3JICMCHTA,
COCTaBJICHHOI'O U3 3JICKTPOJI0B!:
1) PtH, |0,01u HNO, o =21%

2) Zn |02M  zZnCl, =05

[lomy4yeHHbIE pe3yabTATHI UCIIOJIB30BATh IIPX OTBETE HA 2-U U 3-11 BOIIPOCHL.

2. Kakas peakius OyeT mpoTeKkaTh Ha aHOJIE TIPH 3aMbIKaHWW BHEIITHEH TSN
rajJbBaHUYECKOIO 3JIEMEHTA, YKa3aHHOTO B 1-M Bompoce?

3. Kakas peaxiust Oyaer mpoTekaTh Ha KaToJie MPU 3aMbIKaHUH BHEIIIHEH 11eTIH
raJibBaHMYECKOTO 3JIEMEHTA, YKa3aHHOTO B 1-M Bompoce?

4. Kax uzmensiercst pH pacTtBopa B MpUKaTOHOM MIPOCTPAHCTBE MIPH DIIEKTPOIIH3E
BOJITHOT'O PacTBOpa XJIOPUIA KAJIHS?
5. Kakoii mporiecc mporekaeT Ha TpaUTOBOM aHO/AE MPH BJIEKTPOJIU3E BOTHOTO

pactBopa KOH?

6. BBIYMCIUTh 3IEKTPOXUMUYECKUM SKBUBAJICHT XJI0pa B JI/(A* dac)

7. Yepe3 pacTBOp HUTpATa JBYXBAJICHTHOI'O METaJlla MPOMYCTUIIN TOK CHIION 2A
B TeueHnH 40 MUH., IpU 3TOM BbIAEIWIOCH 4,992 2 meTaiuta. Ha3Bath colb.

8. JKene3nble u3aenus NpyU HUKETUPOBAHUH MOKPHIBAIOT CHaYa1a MeJbI0, a TOTOM
HukeseM. Kakoil mponecc npoTekaeT Ha aHOA€ MPU MOBPEXKIEHUH 3TOTO
NBYXCIIOMHOro nokpbITus B 0,1 H. pacTBOpe rupoKcuaa HaTpus?

Ere = —0,161 B; Ecy=+0,027 B; Eni =—0,128 B.

9. B 0,1 H. pacTBOpe COJITHON KUCIOTHI OMYLIEHBI 10 OTAECIBHOCTH MEIHAs,
cepeOpsiHas U 30510Tasi mpoBoJioku. Kakas mpoBosioka OyJaeT KOppoaupOBaTh C
BOJIOPOJIHOM AENOJISIpU3aIIUEC?

11



Eag =+0,277B; Ewn =—0,059B

10. B kakoii cpejie pH HAPYIIEHUH OJIOBSIHHOTO MOKPBITHS JKEIe30 OyIeT
samuiieHo oonee Hagexno - 0,1 u. HCI; 0,1 u. NaCl; 0,1 1. NaOH ?

KoHTposibHbIE BOMPOCH JIJ1s1 TPOBEICHUS MPOMEKYTOUHON aTTECTAIUU (BOPOCHI

K DK3aMeHy):

Tonusmue snemenma, npocmozo u CloAHCHO20 8eulecmad.
AmomHas edunuya maccawi.
Amomnas macca.
Konuuecmeso sewgecmaa - mone.
Monsapuas u monexyiapuas macca.
Baneumnocmeo.
CmeneHnv OKucneHusl.
IKeusaneHm, MOIbHAL MACCA IKEUBATEHMA.
3axonvl cmexuomempuu.
. I'azosbie 3akoHbi.
. 3axon skeusanenmos.
. Cmpoenue amoma.
. Keanmoeso-mexanuueckas mooenv amoma.
. Amom xax crodcunas cucmema.
. Cmpykmypa sa0pa: npomoHul U HelmpoHbL.
. Dnekmpor.
. CmpykmypHvle u cmpyKmypHo-epagpuyeckue Gopmyiol.
. Cospemennas chopmynupoeka nepuoouuecko2o0 3aKoHd.
. Cmpykmypa co8pemeHHolU nepuoouieckol Cucmembl.
. Ilepuoo, epynna.
. Tunuyeckue snemeHmul.
. DnexmpouHvle aHanocu.
. DHepaus uonusayuu, CpoOCmeo K 31eKMpoHy.
. DnexmpoompuyamenbHOCMb.
. U3meneHue oCHOBHbIX Xapakmepucmuk amomo8 no nepuooam u cpynnam.
. Tunwl 83aumooeticmeus MOJeK)Il.
IIpupooa xumuyeckoii ces3u.
. OcHogHble 8UObl XUMUYECKOU C8A3U. KOBANEHMHAS, UOHHAS.
. OcHogHble Xapakmepucmuku XuMuyeckou Ces3u.
. OHepeus, OnuHa, HANPABIEHHOCHb, HACHIWYACMOCHb, NOJAPHOCHb.
. Tepmoounamuueckas cucmema, gaza, Kiaccugukayus cucmem.
. Buympenuss snepeusi u snmanvnusi.
33. 3axonwi ['ecca.
34. DHmanvnus 06pPA306aHUA XUMUYECKUX COCOUHEHU.

12
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35. OHmponus u ee uzmMeHeHue 8 XuMU4eckux npoyeccax.

36. Dnepeus ['ubobca.

37. 3asucumocms cKOopocmu Xum. peakyuu — Om — KOHYeHmpayuu  u
memnepamypeol.

38. Koncmanma ckopocmu peakyuu.

39. Ckopocmb 2emepo2eHHbIX XUMUUEeCKUX peaxKyull.

40. Xumuueckoe u pazoeoe pasHosecue.

41. Obpamumocms XuMU4eCKux npoyeccos.

42. Brusnue HewHUX U 6HYMPEeHHUX )aKmopo8 HA pasHogecue.

43. Vcnosus camonpoussonvbHo20 RPOMeKaHus XUMU4eckKux peakyu.
44. YVcnosus xumuueckoeo pasHogecus.

45. Koncmanma pasnosecusi u ee c6i13b ¢ MmepmMOOUHAMUYECKUMU
napamempamu.

46. I lpunyun Jle-1llamenve-bpayna.

47. Ilonamue o pacmeopax u Opyeux OUCNEPCHbIX CUCHEeMAax.

48. Cnocobwi 8blpaxcenusi KOHYeHmMpayuu pacmeopos.

49. [lonsamue 06 21eKkmpoIumax.

50. Dnnekmpoaumuieckas Ouccoyuayus, ee MexaHusm u NPUHYUnbl.
51. Ceoticmea pacmeopo8 31eKmpoaumos.

52. ['uoponus coneii.

53. Dnekmpoounvie nomenyuansl. 1 arveanuyecKue 21emMeHmol.

54. Ilonsimue 06 snekmpoonsix nomenyuanax. Ypaeuenue Hepncema.
55. U3mepeHue 31eKkmpoOoHbIX NOMEHYUATIO8.

56. P10 cmanoapmuvix 21eKmpoOHbIX HOMEHYUALO8.

57. Booopoouwtii a1exmpo0d. Pso nanpsoicenuit Memaios.

58. [ anveanuueckue snemernmol. I/{C eanb8anuyeckKux 31emMeHmos.
59. Xumuueckue ucmounuxku moxa (XUT).

60. OcHogHble 81ObI KOPPO3UU.

61. Xumuueckas u s1eKmpoxuMuieckas Koppo3usi.

62. Memooul 3awumol Memainos om Koppo3uu.

63. Jlecuposanue, sn1eKmpoxumudeckas 3auumad, 3auummnsle nOKpblmusl.
64. Dnexmponus. 3axkonsvt Papaoesi.

65. Cywnocms a1ekmpoausa. neKmpoau3 pacmeopos u pacniagos.
66. AHOOHOE OKUCIeHUe, KamoOHoe B0CCMAHOBIIEHUE.

67. Knaccugurxayus memannoe u cniagoe, ux noiyyerue u3 pyo.

68. Quzuueckue u XumuyecKue ceoucmea Memanios.

Borpocs! fj1s1 mpoBeeHUST KOHTPOJISI CAMOCTOATEIEHOM pabOTHI:

. Meorcmonexynsapnoe 63aumooeticmsue.

. Bnuanue muna xumuueckoti cés3u na ceolicmea eeujecms.
. Obwee nonsamue o Opy2ux 6UOAX XUMUUECKOU CBA3U.

. T'omocennwiti kamanus.

. Llennvie peaxyuu.

g B~ W DN P
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6. Dusuueckue memoobl YCKOPEHUsL XUMUUECKUX PeaKyull.

7. Pacmeopumocmeo.

8. U3zmeneHue sHmanbnuu npu pacmeopeHuu.

9. Da3zosvie npespaujenus 8 pacmeopax. 3axonwvl Payns.

10. Ocmomuueckoe oasnenue. 3axousvt Banm-I'ogga.

11. Kpucmannuueckoe cmpoeHue Memaiios, MemaiiuiecKas Ces3b.

[Ipumepsbl TECTOBBIX 3aJJaHUM ISl KOHTPOJISI CAMOCTOSITEIbHOM PabOTHhI:
paznen «OO01ue CBONCTBA PaCTBOPOB»

1. MOTYT COCYIIECTBOBATh B PACTBOPE MAPhI BEIIECTB:
a) NaOH, Ca(OH), 0) LiOH, CO, B) SO,, Ba(OH), r) HF, NO

2. Macca BOABI (B rpammax), KOTOpylo cieayeT Bbimaputh u3 430ma 4%-Horo
pacTtBopa (1moTHocTh 1,047r/Mi1) cynbduna HaTpus, yToObl OMYy4UTh 12%-HbII
pacTBop, paBHa

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

3. pactBopumocTs auxpomara kamusi K,Cr.O7 pasaa 12,5r/100r Boxsr nmpu 20°C.
YcraHoBuTe, KakoBa OyIeT Macca HaCBIIIEHHOTO pacTBOpa, €CIU IS
MIPUTOTOBJICHUS €T0 UCOJb30BaHO 400T BOIbI

a) 420r 0) 500r B) 400r r) 450r

4. cmemiasin 1o 1M pactBopa n 1l 3M pactBOopa cepHOU KHCIOTHI. Omnpenenure
MOJISIPHYIO KOHLIEHTPALMIO CEPHOM KUCIOTHI B KOHEYHOM PacTBOPE

a) 1,5mons/n 0) 2Mounp/11 B) 2,5M0NB/1 r) 1,75Momnb/n

5. ecny BHECTH KaIUTI0 pacTBOpa MOBAPEHHOMW COMM B MOYTH OECI[BETHOE TIaMs
ra30BOM TOPEJIKHA, OHO OKPACUTCSA

a) B KpacHBIN 1IBETO) B *KEJTHIN I[BET B) B 3€JICHBIN I[BETT) IIBET HE U3MEHUTCS

6. XJOpUI-MOHBI 0Opa3yIOTCs MPH PACTBOPEHHWU B BOJE BEIIECTBA, MMEIOIIETO
Gopmyy

a) Cl,6) MgCl, B) AgCl r) CCl,
7. K KAKOMY THUITY PaCTBOPOB MPUHAJIEKUT pACTBOP BOAOPO/Ia B IIaTUHE?

a) JKUJAKUN 0) TBepAbIli B) ra3000pa3HbIit

14
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TemaTtuka nabopaTopHBIX paboT MO KypCy:
Knaccel HeOpraHn4ecKknx COeIMHEHHUN
OmnpeneneHne SKBUBAJIEHTHOW MacChl MeTalIa
CrpoeHue aToMa U XUMHUYECKas CBSI3b
Crioco0bl BEIpa)KEHUS KOHIICHTPAIIUUA PACTBOPOB
[TonyueHne pacTBOPOB pa3IMYHBIX KOHIICHTPAIUI
OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
Xumuueckasi TepMOJUHAMUKA
XuMHueckasi KHHETUKa
. XMMHYECKOE paBHOBECHE MPOLIECCOB

10 Omnpenenenue pH pacTtBopoB

11.T'unponus coneit

12.T"anbBaHUYECKUE DIIEMEHTHI

13.2nekTponm3 pacTBOPOB

14.Koppo3zust MeTaJIjIoB

15.Xumuyeckue CBONCTBA METAIVIOB U HEMETAJIOB

7. YA EBHO-METOAUYECKOE U UTH®POPMAILIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

a) OcHoBHas1 JJUTEpaTypa:

1.

5.

Cumopo B.U., IlnatonoBa E.E., Huxudoposa T.II.: OOmas xumus
YyeOHUK - M. : MWM3pmarensctBO ACB, 2013. - 272 c.
http://www.studentlibrary.ru/book/ISBN9785930938869.htmi

Komawn, A. B. O6mas xumus: yueonuk - M. : IDOTAP-Menua, 2014. -
400 c. http://www.studentlibrary.ru/book/ISBN9785970429563 .html
bapkosckuii, E.B. O6mas xumusa: yue0. nmocodbne — MuHck: Beruiimas
mikona, 2013. — 639 c. http://znanium.com/bookread2.php?book=509204
Kysypman B.A., Uepnosa O.b, [luaenko C.B. YueOHoe nmocoOue no XumMuu
JUIs. CTyJICHTOB HexuMuueckux HampaieHuin 4. |l. — Bnal'Y, Brnagumup,
2012. -91 c.

Kysypman B.A., Iunenko C.B. u ap. [IpakTukym 1o XuMuu Jjisi CTYJE€HTOB
HEXMMHUUYECKUX HarpasiieHuil. . Bmagumup: Bal'Y, 2015, 87 c.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Kysypman B.A., Uepnosa O.b, lunenko C.B. YyeOHnoe nmocobue no Xummuu

JUIsl CTYJEHTOB HEXUMUYeCKuX Hampasienuil 4. |. — Bal'V, Bmagumup,

2011. - 121 c.

2. A. B. ba6kos, Ob6mas u HeopraHquCKaﬂ xumus: yueonuk - M. : TDOTAP-

Menna, 2014. 384 c.
http://www.studentlibrary. ru/book/ISBN9785970429235 html

15



3. B.B. lenncoBa OOmas u HeopraHMYeckas XuUMUs: yuyeOHOe mocobue -
PoctoB H/]1 : dDeHHKC, 2013. - 573 C.
http://www.studentlibrary.ru/book/ISBN9785222206744.html

4. I'pubanoBa O.B.O6mas u Heoprannyeckast xumus : - PoctoB H/]] : denukc,
2014. - 189 c. http://www.studentlibrary.ru/book/ISBN9785222226834.html

5. H.III. MudTaxosa OO1as u HeOpraHuyeckasi XuMusi: yue0.-MeTo. mocooue
- Kazann : N3 narenbcTBO KHUTY, 2013. - 186 C.
http://www.studentlibrary.ru/book/ISBN9785788214887.html

6. B.W. Endumos O6mias u Heopranuueckas xumus. - M. : A6puc, 2012. - 286
c. http://www.studentlibrary.ru/book/ISBN9785437200377.html

7.0pmun  H.A., Kysypman B.A., [unenxo C.B. Ilpaktukym mis
CaMOCTOSATEIILHON paboThl MO0 XWUMHUHU ISl CTYJCHTOB HEXMMHYCCKHUX
Hanpasyienuil. — Bal'Y, Bnagumup, 2011. — 86 c.

B) IIporpammuoe obecnieuenne u UHTEepHET-pecypcebl:

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

©ooNoOORrWDdE

8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CTUTLIAHBI

B kauecTBe ACMOHCTPAlIMOHHOI'O MaTCpuaia HCIIOJIb3YIOTCA:

Jlexuun: OyMakKHBIN U JIEKTPOHHBIN BapUaHT, MPE3CHTAINH (CTIaibl).
[TpoBepounbie pabOTHI (TECTHI) — OyMaKHBIN U DJIEKTPOHHBIN BapHaHT.
PelTUHT-KOHTPOIIL — OyMaXkKHBIN U AJIEKTPOHHBIN BapHaHT.
Tabmuibl — P7IEKTPOHHBIN U OYMaXKHBIN BapHaHT.

5. Tematuka u onrcanue JJ1abOPaTOPHBIX PadOT (CrenruanIbHO pa3paboTaHHBIM
W U3aHHBIH Ja0OpaTOPHBIM MPAKTHUKYM JJIS CTYJACHTOB HEXHUMHYECKOTO
HaIpaBJICHUS).

6. Habop xumudeckux peakTUBOB K KaXJI0M 1abopaTopHOil paboTe.

7. JlaGopaTtopHble yCTaHOBKH, 000OPYOBaHHE.

el N
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