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1. HEJH OCBOEHHUA JUCHHUIIJIHHDI

Ieasamu OCBOSHHS JUCHHILTHHBI « XEMHUA» SBIAOTCH:

® [3yYeHHe XUMHYECKHX CHCTEM, OCHOBHBIX ITOHATHH H (YHIAMEHTANBLHBIX 33KOHOB XHMMH C
MO3HIHI COBPEMEHHOH HAYKH;

¢ (JopMupoBaHHEe HEBHIKOB I[PUMEHEHHS TEOPETHUYECKHX 3HAHMH B XOJ€ BEIIONHEHHA
nabopaTopHbIX padoT U IPH pellleHHH NPaKTHIeCKUX 3aa4;

s (opMHpOBaHUE

HaBBIKOB [IPHMCHEHHSA

Ipo¢ecCHOHANBHBIX 3a1a4d

3anayd OHCHHIUIHHEL
*  [3yUEIINe OCIIOBIILIX MOIUITHI M 38KOHOB XUMHHU;
¢ 3aKpelIcHHE NONYyYeHHBIX 3HAHUH NPy pellieHHH 3a1aY;

. Cl)OpMPIpOBaHHe HABRIKOB NPHUMECHCHHA TEOPCTHHCCKHX 3HaHKHR

JIa60paT0pHBIX pa60T 1 IIpH PEUCHHY pacHCeTHERIX 3a7ad.

2. MECTO JuCIIAILIMHBI B CTPYKTYPE OIIOI
Jucoumnnga « XuMAsLy OTHOCHTCS K OTHOCHTCA K 00s3aTeIBpHOH K 9acTH y4efHOro miada.

3paHEid B OONACTH XHEMMH IIpH  pEHICHHH

B XO0IC BBIIIOJNHCHHKA

3. IJIAHUPYEMBIE PE3YJBTATHI OBYUEHHWA ITO JUCHUILINHE
[Tnanupyemsle pe3yiabTaThl 00yYeHHS II0 AMCIMIUIMHE, COOTHECEHHEIE C INIAHHPYESMBIMH
pesynbraramu ocsoenust OITOIT (KOMIETCHIHAME ¥ HHIHKATOPAMH NOCTYKEHHA KOMIIETeHIHIH)

QopMApyeMBie [nanupyeMele pe3ynsTaTsl 00yUeHHA 110 JUCLIMITIHHE, B Haumenoranue
KOMIETCHUOWH CQOTBETCTBHY C HHIHMKATOPOM NOCTIDKCHHA KOMIIETCHLHH QLICHOYHOIO
(xon, conepianne PesyneTaTE! 00y4EHHS 110 cpencTsa
KoMMeTeHIH) MHAMKATOP AOCTIKCHHS KOMITCTEHIH IHOLHITHEE
OIIK-1 OIIK-1.1 3HaeT BO3MOXKHBIE | IHaem OCHOBHBIE Bornpock!
Crrocoben BapHAaHTE] pelIeHusa 33784 | MOHATHA H 3aKOHbDI
AHANH3HPORATh  |Opo(eCCHOHANBHON  JNesrellbHOCTH, | XHMHH, IPUMEHACMBIC
3ajaud npodec- |oueHMBas ~ MX  JOCTOMHCTBA  H| AU PCLICHHA 3a/1at
CHOHAIBHOM HEJ(OCTATKI: potecCHOHATBHON
nesrenbHOCTH Ha |OIIK-1.2  VMers  amammsmposars | ACATCIBHOCTH.
OCHOBE IIOJIOXKE- |3amaud Ipo(ecCHOHANBHON JeaTenb- Ymeem pewars 3aza4n B
HHU#, 3dKOHOBH  |HOCTH Ha OCHOBE IIOJIOKSHHMIH, OB1aCTH XHMHH H Ae/IaTh
METOZOB B 06- 3aKOHOB W METOJOoB B o0nacT COOTBETCTRYIOLIHE
BEIBOABI HA OCHOBE ITOJTY-
JIaCTH MareMaTH- MaTeMaTHKH, eCTECTBEHHEIX U

KH, CCTCCTBEH~
HBIX H TCXHHYCC-

TeXHUYCCKUX HAYK;
OIIK-1.3 BrageeT TeopHeH CHCTEM,

YEHHEIX pe3yTbTATOR.
Baadeem BazoBEIMH
HaBBIKAMH HCIIONL30Ba-

KHX HayK CHCTEMILIM aIlaNiH30M, HX METONAMH | HHg COBPCMCHHOMH anmna-
H HHCTPYMEHTaMH B TpeOyeMOM | paTypsl pH NPOBEAEHHH
obneMe. Hay4HBIX MCCIENOBAHHH

M METOUUAMH CIdIHC I H-
yeckoif obpaborku
XHMHYECKHX NPOLIECCOB.

OIIK-2 OIIK-2.1 3uaer 1poduiIbHbe | Jneett OLHOBHBLE

Cnocoben paszieNibl MaTeEMaTHYECKHX, TeXHAYeC- | MTOHATHA X 3aKOHbI

(hOpMYIHPOBATL XUMHH, IPHMEHAeMbIe

3aga4u npodec-
CHOHANLHOH
JesSTeNbHOCTH Ha
OCHOBE 3HAHKH
npodbUIBHLIX pas-

KHX H eCTeCTBCHHO-HAaY4YHbIX THCIIHITHH
(MonyneH); :

OlIK-2.2 VYmMets (OpMyIHpOBaTH
3agaul IpodecCHOHANBHON AEATENb-
HOCTH Ha OCHOBE 3HaHWH Ipoduis-

ISt peleHus 3aad
npodecCHOHANTBHOH
JesITeNbHOCTH.

Vaeem nporogute nabo-




JIeJIoB MareMaTH-
YECKUX, TeXHUYeC-
KHX H eCTeCTBCH-
HO-HAYYHBIX JHC-
LHILIHH (MOLYTEH)

HEIX  pa3zieoB  MaTeMaTHYCCKHX,
TEXHUYECKHX H €cTeCTBeHHO-Hay“HBIX
JUCLIHITAH (Monyneii);

OIlK-2.3 Braneer MeTOIaMH
(pOopMaT30BaHHOIO KAYECTBEHHOIO H
KOJIMYECTBEHHOTC OIMCAHHY CHCTEM,
METOJIAMH  IIOCTPOCHHS  AHAIMUTH-
YeCKHMX H HHBEIX  Mojened B
Tpebyecmom obbeMe.

paTOpHbIE UCCNEAOBAHNA,
aHanKu3b! 0TOOpaHHbIX
1po6 1 o6pasuoes.
Bradeem meronamu
MaTeMaTH49ecKoH
o6paloTKH XUMHUYECKHX
TNPOLIeccOoB.

VK-8

Criocoben
CO3/aBATh U NOA-
JepKUBATh 6e30-
racHble YCIOBHA
JKH3HEeJesTeNEHOCT
H, B TOM YHCIIE
IPH BO3HHKHOBE-
HHM 4Pe3BbIUAii-
HEIX CHTYALIWH #
BOSHILIX KOH(-
JIUKTOR

VK-8.1 3HaeT MpUYHHBI, NPU3HAKH ¥
HOCIEACTBHS OmacHoctel, CIocoOel
3al0MTHI OT YPE3BLIUAHHBIX CHTYaLHH,
OCHOBBI  ©€30IIaCHOCTH  JKH3HEASA-
TeJIBHOCTH, teneOHbl ciyx0
CIACeHHs.

YK-8.2 Ymeer OJIEpPKUBATD
fe3omacHpie YCIOBHS OJKHHEHEATENDb-
HOCTH,  OHEHWBATb  BEPOATHOCTD
BO3HUKHOBEHUA TIOTEHIHANIBHOM
ONACHOCTH H TPHMEHSATH MEPHI IO €€
Ipeay IPeXICHAIO; OKa3bIBaTh
IECPBYI0 IOMOIIb B YPe3BBIMAMHEIX
CHTyalHsaX.

YK-8.3 Bnaneer METOZaMHU
IPOTHO3HPOBAHHUS  BO3HHKHOBEHHA
OIACHBIX M Ype3BEMaWHEIX CHTYALIHH;
HABBIKAME I[PUMEHEHMS OCHOBHEIX
METOMOB  3allMTHl B YCIOBHAX
Ype3BEIYANHEIX CUTyalHH.

3naem HOPMEI TEXHUKH
fezomacHoCTH W CBOJ
[paBHJl ¢ XHMHYCCKHMH
BELIECTBAMM W peareH-
TaMH, a TawKke ¢ nabopa-
TOpHBIM 000pYI0BaHHEM,

Vreem BBITIONTHATE
CTaHjapTHBle  OrEepaLK
To nipestaraeMbIM
METOAMKAM M HOpMaMm
Oes0MacHOCTY, yMeTh
PeaTH20BATh HX B
naGopaTOpHbIX "
TEXHOJIOTHYECKHX
YCIOBHSX;

Bnadeem criocoOHOCTEIO
MPHMEHATE OCHOBHBIE
€CTEeCTBeHHOHAYHHBIE
3aKOHEI ¥ 3aKOHOMEP-
HOCTH XMMHUECKO#H HayKH
npY IPOrHO3HPOBAHHA
OIIACHBIX CHTYALUH.

4, OFBEM M CTPYKTYPA JJMCHHILINHBI

TpyIOEMKOCTh JUCIHILTMHEL COCTABIIAET 3 3aueTHRIX eumnL, 108 vaca.

TemaTuYeCKHii ILIAH
fopma 00yueHHA — OTHAS

KonraktHas pabora
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1. OcHOBHBIC MOHATHA M 33KOHBI 1 1-2 2 4 8




XHMHH.

HoMmeHwIaTypa  HeOpraHMUeCcKHX
cOeRuHeHu
2. TepuoauyecKHi 3aKOH | 1 3-6 4
NEPHOIHIECKad CHCTEMA 3JIEMEHTOB 2 14 PeliTHHr KOHTpONE
JLH. Menjencesa. XHMHUeckasd Nel
CBA3b U CTPOSHHE BEIECTRA
3. Pacteopel. OBme croiicTsa. 1 7-8 2
Criocobbt BhIPAKEHUS
KOHUEHTPalHH. 2 8
OxHcnuTensHo-
BOCCTAHOBHTE/ILHBIE PEaKUMH
4. Caoifcrea pazbasrenHnx | 1 9-10 2
PAcTBOPOB HE3TEKTPONIHTOB.
Pactsops! INEKTPONHTOB. 2 8

Juccouuanms CHAbHBIX M ciabbrx
JNISKTPOIUTOR. JTHCCONMALMS BOMBL.

3. QcHoBsl XuMmmuaeckoi | 1 11-12 | 2 Peii
TEPMOARHAMKKH, TepMOXAMIL. 2 8 CHTHHI KOHTPOIS
XHMHYECKOe PARHOBECHE, Ne2

6. OCHOBEL XMMHYECKOR KHHETHKH, 1 13-14 | 2 2 3

7. OcHOBEI JMEKTPOXHMEUH. | 1 15-16 | 2
JnexTponHbIe IPOLECCEL, 2 8
I"ansBanyeckie 3NeMeHTEI,

8. Dnexrponuz. Koppoaus MeTamwios. 1 17-18 | 2 9 10 PeliTHHT KOHTpONE

Ne3

Bcero 3a 1 cemectp 18 18 72 3a4eT

Hanuuwue B nucuunnnue KITVKP

HToro mo JHCUHILIHHEE 18 18 72 3ayeT

Conepmanne JIEKITHOHHBIX 3aHATHH 110 AHCOHILIHHE

Paspen 1. OcHoBHble HOHATHS H 3aKoHB xummpd. HomeHkiarypa HEOPTaHHYECKHX
cOeUHeHHIH.

Tema 1. OcHOBHBIE TOHATHS XUMHUH.

JlaGopatopuas pabora « HoMeHKIaTypa HEOPTraHHYECKHX COSIHHEHHI Y.

Copepxanue nabopaTopHOH pafoTel: oIpeneicHHEe (POPMYNBl XHMHYECKOIO COCOMHCHH,
HCXOJS W3 €r0 HA3BaHHA COTJIACHO CHCTEMaTHYeCKOH HOMEHKIIATYpE.

Tema 2. OCHOBHEBIE 3aKOHBI XHMHH.

JlaGoparopuas pabota «Ornpexenenye SKBHBAJEHTHOH MacChl NPOCTHIX H  CIOKHBIX
BEIECTBY.

Copepxarue nabopatopHoil paGoTH: oOlpemeleHHe METalna, B3ATOrO [UId AaHAIH3a Ha
OCHOBAHHH TIPHMEHEHUs! 3aKOHA SKBUBATIEHTOB, 4 HMEHHO 110 00beMy BBIICIHBINETOCA BOAOPO/a B
PE3YIBTATE XHMUUECKOH peakIvy.

Pazgen 3. PactBopsl. O6uue coiicrsa. CriocoGm! BEIpOKEHH KOHLICHTPAIHH.

Tema 1. Crioco0b! BRIpaXKeHHA KOHIEHTPAIHH PACTROPOB.

JlaGoparopras paboTa «] [pHrOTORICHHC PACTBOPOB PA3THYIILIX KOIIIEIITPAIIHAY.

Comepxauue naboparopHoil paboTel |lpHToTOBIEHHE PacTBOPOB C 3aJ@HHOH MaccoBOH M
HOPMATILHOM KOHIEHTpAIHEl, OlpeeeHHe UX IIIOTHOCTEH ¥ OIIMOKH SKCIEPHMEHTA.

Pasnen 4. CpolicTBa pa3baBIeHHBIX PACTBOPOB HE3NEKTPOIHMTOB. PACTBODEI 37IEKTPOIHTOR.
Jlrcconranus CHILHBIX H CIabbIX 9NeKTPONUTOB. JUCCOLMAIHs BOARL

Tema 3. PapHoBecHS B BOJHBIX PACTBOPAX 3NMEKTPOIHTOR.

JlaGopatopHas pabora «pH pacTBOpOB».
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Cognepxanne nabopatopHoil paboTel: [IpHrOTOBICHHE PAacTBOPOB KHCIOTHI M OCHOBAHMA
3aJaHHON KOHIIGHTPAIMH K OIPE/IENEHHE HX KHCIOTHOCTH.

Paszen 5. QOCHOBEI XHMHUYECKOH TEPMOAMHAMEKH. TepMOXHMHA. XHMHYECKOE PABHOBECHE.

TeMa 2. X¥MHYECKOE PABHOBECHE.

«JlabopatopHas paboTa « XMMHYECKOE PABHOBECHEY.

Conepxanme nabopaTopHOi paboThl: HalmozeHWe 33 M3MEHEHHEM HHTCHCHBHOCTHIO
OKpaCKM PEarcHTOB IIPH CMELIEHHH PaBHOBECUS B TY HIIH HHYIO CTOPOHY.

Paznen 6. OCHOBBI XUMHYECKOH KMHETHKH.

Tema 1. OCHOBBEI XUMUYECKOA KMHETHKH.

Jla6oparopras paboTa «CKOPOCTE XMMHIECKHX PEAKIIHI.

Copepxanye IabopaTopHOH paGoTH: BpMBIEHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH
PEaKIHE OT PasIHYHbIX (PaKTOpPOB.

Paznen 7. OCHOBEI JIEKTPOXUMHH. SJIEKTPOIHBIC NIPOLECCH]. [ anbBaHHYECKHE JIEMEHTEL

Tema 1. [arbBaHAYECKHE 3TTEMEHTEL

JlaGopaTopHas padoTa «[ aIbBaHHUECKHE STIEMEHTEI).

Conepxanue naGoparopHoil paboTsl: M3yuyeHHe CTPYKTyph! rajlbBaHMYECKOro SIEMEHTA.
C6op u uamepenne DJIC. Onperenenne KaTofa K 4HOJA B CHCTEME H 3aIl¥Ch XHMUYECKHX PeaKIuH,
IPOTEKAIOIINX Ha JIEKTPOJAX.

Paznen 8. Dnexrponus. Kopposust MeTaIIOB.

Tema 1. DnexTponus.

JlabopaTopHas paboTa « DIEKTPOIU3N.

Copnepxanue J1aGopaTtopHoii paboTEL: POBEAEHHE SNIEKTPOIIN3A IIPH PA3IHIHEIX YCIOBHAX H
3aIIMCh XUMHYECKHX PEaKIHi, IPOTeKAOIMX Ha 2IeKTPoaax.

Tema 2. Koppo3ua METaIIOB.

Jla6opatopuas pabota « KOppo3usa METaLIOB».

Conepanne 1ab0paTopHOM paboTel: HarnsaaHas HeMOHCTPAysd KOPPOSHOHHBIX IPOLECCOB.
V3yueHve NpoLeccoB Ha KATOJE K aHOJIE IPH aTMOChEPHOH KOPPO3HH.

Copnep:xanne 1a60paTOPHLIX 3AHATHIA N0 AMCIAILIHHE

Pasnen 1. OcHOBHblE IIOHATHMS M 3aKOHbl XuMHMH. HoMeHKIaTypa HEOpPraHHYCCKHX
COCIMHEHHH.

Tema 1. OCHORHBIC ITOHATHS XUMHH.

JlaGopatopHas paboTa « XMMUYeCKHe CBOHCTBA KIIACCOB HEOPraHAIECKUX COSIMHEHHH .

Tema 2. OCHOBHEBIE 3aKOHBI XHMMH.

Jla6oparopnas pabora «OmpeneneHAe OJKBHBAICHTHOM MacChl NPOCTBIX M CIIOMHBIX
BEHIECTBY.

Pasnen 3. Pactsopst. OGimue colicrBa. CriocoObr BEIP2XKEHUA KOHIEHTPAHH.

Tema 1. CriocoOk! BEIpaXeHHs KOHILEHTPAITAA PaCTBOPOB.

JlaGopatopras pabora «IIpuroToBNeHAE PACTBOPOB PA3NHYHEIX KOHIICHTPALMHY.

Pasnien 4. CoiicTBa pa30aBIEHHBIX PaCTBOPOB HE3NEKTPOIHTOB. PacTBOPEI 3/I€KTPOIKTOB.
Jlrcconuanys CHIBHBIX B CTa0BIX 31EKTPONUTOB. JUCCOLUAIMS BOTBI.

‘l'ema 3. PaBuoBsecHs B BOOHBIX PACTBOPAX 3NEKTPOJIHTOB.

Jabopatopuas pabora «pH pacTBopoBY.

Paspen 5. OcHOBB XUMHUeckoll repMoauHamuki. Tepmoxumud. XUMHIYCCKOC PABHOBCCHC.

Tema 2. X¥MHYECKOE PABHOBECHE.

«JlabopaTopHast paboTa «XHUMHYECKOE PABHOBECHEY,

Paznmen 6. OCHOBHI XUMHYECKOH KHHETHKH.

Tema 1. OCHOBBI XUMHYECKOH KHHETHKH.

JIa6opatopuas paGora « CKOpOCTE XEMHUYECKUX PEaKIIHH».

Paspien 7. OCHOBBI MEKTPOXAMEH. DIEKTPORHEIE IPOLECCHL. | albBaHIIECKHE IMCMEHTEL



Tema 1. 'ancpaHUYEeCKHE HIIEMEHTEL.

Jlaboparopras pabora «I anbBaHHIECCKHE JIEMEHTEIY.
Paznen 8. dnexrponus. Kopposus METaIIOB.

Tema 1. DnexTponus.

JlaGoparopHaa paboTa « SNEKTPOIHIN.

Tema 2. Koppo3ust MeTalIoB.

JlabopaTopnad padorta « Koppozusa METamos».

5. OIEHOYHBIE CPEJCTBA JUISI TEKYILETO KOHTPOJISI YVCIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAIAN TIO UTOTAM OCBOFRHHS TACTUILIUHbI

1 YYEBHO-METOANMYECKOE OBECHEYEHHAE CAMOCTOSTEJBHON PABOTBI

11.

12.

W

CTYJEHTOB

5.1. Tekymuii KOHTPOJb YCIEBAEMOCTH

PeiiTiar — xoHTpOTE 1.

. ,HaTB Ha3BaHHA CICOYIOIUAM COETHHEHHIAM!

Cu0, MgS, HMnOs, HBr, LiOH, AI(HSO4)3, SnOHNOs, FeCls.

Hamucats xumurdeckue GopMyJibl CHENYIOIMUX COCIHHCHHH:

oxcun xkemesa (II), cynebun mmxens (1), ruppoxcun ©OapHs, MaprafuoBas KHCIOTa,
THAPOCYNBGUT AMOMUHESA, LHAHOBOJOPOAHAA KHCIIOTA, JUXPOMAT Kamus, HUTPAT THAPOKCHA
xpowma (III).

[TpuBenuTe GopMyIHPOBKY 3aK0Ha ABOTazipo.

PackpoiiTe DOHATHE SKBHBAJICHTA, MOISIpPHAs Macca SKBHBANEHTAa Ui DasNHMYHEIX KIaccoB
XHUMHYECKIX COCIHHEHHH.

. Tlpwu cropanuu 5,2 T MeTana obpasyerca 9,84 r oxcuna metanna. OnpelenuTh SKBHBAICHTHYIO

Maccy MeTajuia
Brrunciyre MOJAPHYIO MAccy KBuBalieHTa Metana, ecnu 0,493 r xjopuaa 3TOro MeTania
nocye obpaboTky HuTpaToM cepebpa obpasosamu 0,861 r xmopuza cepebpa.
DKpHBANEHTHAS Macca MeTaia B 2 pasa Oonplue, ¥eM 3KBHBAJIECHTHAs Macca KHCIOpoJa.
OnpeaennTe OTHOLIEHHE MacChl OKCHAA K Macce METaLIA.
KakoBEl OCHOBHBIE 3aKOHOMEPHOCTH paclpelelleHHs 3JIeKTpoHOB B aroMme. [Ipueemnre
3HAYEHMS KBAHTOBBIX WHCEN BCEX AMEKTPOHOB MU KOHGHTYpamumit 5s25p°.
Pacnonoxxute anemenTs I, F, Cl, Br B psii 110 BO3pacTaHKIO I€KTPOOTPHIATENBHOCTH aTOMOB.
. DHeprus HOHU3AKN. JHEPrysa CPOCTBA K dIeKTpoHy. HX H3MEHEHHE ¥ 3JIEeMEeHTOB 1O
HEPHOAAM H I'PYIIIaM.
OnpegenuTe 4HCIO cBs3elt B MONEKYIIE M YKQKHTE CTENEHh OKUCICHHS H BAIGHTHOCTH KPEMHKS
B coemuHeHnH K2S510;3.
Mex Iy MoIeKylIaMy Kakux H3 nepewnciennsx semects (Ha, NHs, H20, HI) o6pasyrores
BOJOPOHEIE CBA3N?

PelituAT —~ KOHTPOIB 2.

. Crompro rpammos CuSQ4-5HaO meobxommmo ®3sTh nma mpurotornends 400 mn 0,2 H.

pacTBOpa Cyib{ara MenH.
PaccuuTaTh CKONBKO FPaMMOB BEIIECTBA HeOOXOMMMO B3STh M nmpHroroerenus 600 mn 10%
pacreopa CH;COONa (p = 1,098 r/em®),
TpusernuTe onpeneneHne CTanfapTHOH SHTPONHH 0Opa3oBaHNs BEINECTBa.
OnpenenuTe CTaHAAPTHYIO SHTANLIHIO o6pasoBanua N2O, ecli H3BeCTHA CTaHAAPTHASL
suTanenus odpasosanus COz (-393,3 xX/MOIIB) B CTaHAAPTHAS SHTANBIINS PEaKIHY:

C(rp) + 2N20(r) = COa(r) + 2Na(T), rae AHo (p-1um) = - 556,5 xJ[x



10.

11.

o0

10.
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PaccynTaiite Temnoso 2 derT peakiuy IO H3BECTHHIM TEIIIOBEIM 3 (hEeKTaM APYTHX peaKuui

Pearius AH x]Jx/Moms
C(rpadur) + H20(r)= CO(r) + Haz(1) ?
C(rpadut) + O2(r) = COz(r) 405,8
COM+%02(n)=COxD) 284,5

Hy (r)+ %2 Oz ()= H20 (1) 246,8

Kaxse hakTopsl 6yayT crioco0CTBOBATE YBETHUCHHIO CKOPOCTH PEaKHH

4FeSz + 1102 =2Fe;03+ 8502 ?

B MoMeHT paBHOBecHs cucTeMBbl N2 + 3H3 > 2NH;3 KoHIIeHTpalluH BEMIECTB COCTABIAIOT [N2]p
= 3 moms/i1; [Ha]p = 9 mons/a; [NHz]p = 4 mons/n. KakoBa 6511a HCX0AHAS KOHLICHTPAUK
azoTa?

B kaky1o CTOpoHy CMecTHTCA paBHOBecHe B peakuuu 3Hy + Na «<» 2NH; + Q

a) IIPH [OBBILICHUM JABIICHHEI,

0) IpH yBENUIEHUH TEMIIEPATYPHI;

B) IPH YATCHHH aMMHAKa #3 peaKklHOHHOH cMecH?

Beraucnurs pH 0,04 %-moro pactsopa NaOH (p=1 r/mm). Kakx u3menntcs pH npu pazdasneHnn
pacTBopa paBHeM 00beMOM BOAEI? KoaGHUMEHT aKTHBHOCTH IIPHHATH PABHEIM CIHHHUIIC.
Onpenmenute Maccy NaOH, ucnionszoBanroro g npurotosnerns 200 mu pactropa
rHApOKcHia HaTpws, ecnu pH pactBopa pasen 10.

BLIMHCIHTL MOJIAPHYIO KOHIenTparyio pacTopa HaSOs, ecnu pH pacteopa pasen. Kak
u3MenuTcs pH pacreopa npu pasbasieHun pacTeopa B 10 pa3z? Koadpunuent akTHBHOCTH
OPUHATH PaBHBIM 1.

[Tpueemure dopMynsl coenuHeHRH, IposBIsIomMUX B OBP Kak OKUCIHUTENLHEIE, TaK H
BOCCTAaHOBUTEIbHBIE CBOHCTBA.

PefiTunr — xoHTpOJIS 3.

Brrumcnurs 2JC 1 HamKuCcaTh CXEMY TaIbBAHHYECKOIO 3JIEMEHTa, COCTABICHHOTO H3
3MEKTPOJIOR!
1) PLH; [0,03M HNO;  a=21%
2) Zn |028.  ZnCl  y=0,5
ITosyueHEbIE pe3yNBTaThl HCIOAB30BaTh IPH OTBETE Ha 2-i M 3-i BOIIPOCEHL.
Kaxast peaxius 6yHeT IpOTEKaTh Ha aHOLE NIPH 3AMBIKAHHH BHEIIHEH NEH ralbBaHu4eCKOro
ANMEMEHTa, YKa3aHHoro B 1-M Bompoce?
Kaxas peakuus Oyzer nporekaTh Ha KaToAe IPH 3aMBIKaHHK BHEWHEH [eNy ranbBaHHYeCKOro
3NMEMEHTa, YKa3agHoro B 1-M Bonpoce?
Bergucimte DJIC ¥ HATHACATh CXEMY TaIbBAHHYECKOrQ SIIEMEHTa, COCTABICHHOIO H3
INMEKTPOLOB!

1) Pt,H» |paCTBop cpH=11

2) Ag | 0,001 1. AgNOs  y=1
ITosry4deHHbIe pe3yJibTaThl HCIIONB30BATE IIPH OTBETE HA CIISJYIOIIHE IBA BOMPOCA.
Kakas peakuus Oy/eT IPOTEKATh Ha aHOAE [IPH 3aMBIKAHUH BHEINHEH el YKa3aHHOTO B 4-M
BOIIPOCE TAbBAHHYECKOTO dMIeMeHTa?
Kaxas peakuust 6ysier IpoTekaTh Ha KaToJe IPH 3aMBIKaHHH BHEITHEH LEMH YKa3aHHOrO B 4-M
BOIIPOCE TaNbBaHHUECKOTO 3N1EMeHTa?
Kax n3mensercsa pH pacTeopa B IpHKaTONHOM HPOCTPAHCTRE IPH NEKTPOIH3E BOLHOTO
pacTBOpa XJIOPHIa Kanug?
Kakoit mporecc npoTekaer Ha rpadHTOBOM aHOAE NIPH JIEKTPOIA3e BOOHOTO pacTBopa NaOH?
Uepes pacTBOp HUTpaTa ABYXBAICHTHOTO METALIA IPOIYCTHIIH TOK cuyiolt 2A B Tevenuu 40
MHH., II[p4 3TOM BBIienuioch 4,992 r MeTanna. Hassare cols.
CKOJIBPKO IPaMMOB FHIPOKCHIA Kams 06pa3oBaiock y kaToja NpH anekrponuse K2SOq, ecrm Ha
aHozie BhIHenuIock 11,2 1 xucnopona (H.y.)



11. XKenezHble H3aenus MPH HUKETHPOBAHUH IOKPHIBAIOT CHAYATA ME/BIO, 8 IIOTOM HHMKENICM.
Kaxoif porece IIPOTEKAeT Ha aHOIE NPH MOBPEXIEHHAM 3TOTO ABYXCIOHHOTO MOKPLITH B 0,1 1.
PacTBOpE THAPOKCHIA HATPHA?

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

12. B 0,1 H. pacTBOpE COAHOH KHMCAOTLI OOYIUEHHI II0 OTOENBHOCTH MEHAS, cepebpsHad U 30J10Tasd
npososoku. Kakast mpoBoioka GyzeT KOppoARpOBATE ¢ BOXOPOAHOH Jelonspru3anuei?
Ece =+0,154B; Eay =+ 0,348 B; Esg =+0277B; Enz =—0,059B.

13. B kakoit cpesie Ipd Hapy NEHHY OJIOBAHHOI'0 TIOKPBITHS XKENE30 Byner 3amunieHo donee
HaJIEXKHO

a) 0,1 . HCJ; 6) 0,1 u. NaCl; ) 0,1 5. NaOH?

5.2. LIpoMesKyTo9HAsL ATTECTALMSA IO HTOTaM OCBOSHHUS JACUMILIUHBL (3a4e1)

KoHTponbHEIE BOIIPOCH A4 HOATOTOBKH K 384eTY.

L. [ToHATHE 7EMEHTA, IPOCTOTO U CAOXKHOIO BEIISCTBA.

2. AtomHas Macca. KoMMuecTBO BEIECTRa — MOIb. MOJIIpHAs Macca, MOJAPHEIH 00beM.

3. Banentnoers. CTemeHb OKHCleHYS. JKBHBAICHT, MOJIApHAS Macca 3KBHBAICHTA.
3aK0H HKRHBAIEHTOB.

4. CriocoBs  BBIpa)KEHHA KOHIIGHTPAlHH pacTBOpoB (MaccoBas MOJA, MOJLIpHAs
KOHIICHTPALAS, SKBUBATICHTHAS KOHLEHTPAIIH PACTBOPERHOTO BEIIECTSA).

5. OKHCIIHTE/IHO-BOCCTAHOBHTEbHEIe  peakuud. OKHUCAHTENH W BOCCTAHOBHTCIIH.
Cocrasnerue ypasaeruid OBP MeToq0M 3IeKTpOHHOTO Baanca.

6. Crpoenne artoma. KBaHTOBEIE umcnia. DHEPTECTUUSCKHE YPOBHH H IOy POBHH. ucno

JIOypOBHEH B SHEpreTHYecKoM yposHe. [IprHOMI HAaWMEHBIIEH SHEPIHH, IPaBHIIO KneukoBckoTo,
npuriwn layne, npaswuino Iynma.

7. INepuomuueckast cucrema J|M.Menneneesa. Ilepuomudeckuit 3aKOH. CrpykTypa
[TepuomIYeckol CHCTEMBL: NEPHOIBI, TPYNIBl ¥ NOArPynnsl. VisMenenne B NEpuONax M Ipyrmax
CBOMCTB 3JeMeHTOB (palHycOB aroMoOB, 3IEKTPOOTPHIATENPHOCTH, CPOACTBA K 3NIEKTPOHY),
OKUCIIHTENFHEX M BOCCTAHOBHTENBHBIX CBOMCTB INPOCTLIX BEIIECTB. OIEKTPOHHEIE (HOPMYJIBI
aTOMOB. MeTauib! ¥ HeMeTalhl B [TeproAn4ecKod CHCTeME.

8. Brmgbl XMMUPYECKO CBS3M: HOHHAS, KOBaleHTHas (UONAPHAS H HENOJApHas),
METAUTHYecKas, BOZOPOHAis, MexaHu3Mbl 00pasoBaHHsA KOBAEHTHOH CBssH. KomivecTBCHHBIE
XapAKTEPUCTHKH ¥ CBOMCTBA KOBAJIEHTHOHN CBA3H.

9. Tubpumusanps opbutaneil. I'eoMeTpHs MOJIEKYJI ¢ PA3IHIHBIM THIIOM rHOpHIU3aALHH
IICHTPaJIBHOrO aTOMa.

10. Wounasg cea3s. CrereHb HOHHOCTH ¢BA3H. CBOHCTBA HOHHOM CBS3YL.

I11. BoaopoaHas 1 MeTAJLTHIeCKas CBA3M i HX CBOHCTBA.

12. O61uye ceolicTBa pacTBOPOB. 3aKoH PayJid.

13. IMEKTPOMUTEL DIMeKTponKTHuecKas gucconyanys. CTeneHs TICConHalin. daxTopHl,
BIMIONIHE HA CTENICHB AUCCOLIMAITHI.

14. CHJIBHEBIC 2TEKTPOJITEL. AKTHBHOCTh HOHOB. MOHHAS CHia pacTBOPOB. Koagyhnnuent
AKTHBHOCTH.

15. Cnabrie anextpomuTsl. KoHcTanTa Mucconiaiy.

16. [{HCITOTHO-OCIIOBIILIE PABIIOBECHS B BOTHBIX pactBopax. HOHHOE POUIBENCHIC BOMBI.
Bojopoiubiii # THAPOKCHIBHBIH TOKa3aTeIH. KucI0THO-OCHOBHLE HHIHKAIOPBL.

17. Pacuer pH pacTBOPOB CHIILHBIX KHCIOT H OcHoBanui. Pacuer pH pacTBOpos cra0kIx
KHCJIOT ¥ OCHOBAHMH.,

18. I'maoposus coneil. KorcranTa ruapoasa.

19. OCHOBHLIE MOHATHH XUMHUYECKOHW TepMOAMHAMHKH. TEpMOJMHAMHUYECKAS CHCTEMa,

THNBI TEPMOAHHAMUIECKHX CHCTEM, BHYTPCHHSS SHEPTHA CUCTEMBL. TepMoauHAMHIECKHH IIpoIIec,
BHIIBI [IPOLIECCoB (A300apHBIA, H30XOPHbIH, H30TEPMUYECKHIL).



20. TlepBbiil 3aKOH TEPMOMMHAMHKH. OHTANBIHA. 3akoH ['ecca M CICOCTBHS U3 HETO.
SuTponus cUCTeMBl. BTOpOH 3aKOH TEPMOTUHAMIKHE.
21. Crobopanas sHeprus I'u66ca. Kputeprii caMONpOM3BOIEHOCTH XHMHYECKOH PeaKIHu.

OnpesieeHye 1o TEPMOLHHAMEYECKHM JAHHAM BO3MOXHOCTH MPOTEKAHHS XMMHYECKOH PeaKIuu B
psAMOM U 00paTHOM HanpaBiICHHH.

22. X¥MHUYECKOe DABHOBECHE: TMPH3HAKM XHMHYEeCKOro pasHoBecus. Koncranra
pPaBHOBECHA.

23. CMmemtenne  xuMuueckoro papHopecus. IlpuwHimn  Jle-lllatense.  BiusHue
TEMIIEPATYPBL, JdBIIeHNs, KOHIIEHTpaIlii BEIIECTB Ha COCTOAHUE PAaBHOBCCHS.

24. KoHcTanTa CKOPOCTH PEaKIMH. 3aBHCHMOCTh CKOPOCTM XMMHYECKOH PeaKiHH OT
KOHIGHTPAILIMK ¥ TEMIEPATYPEL Y CIIOBHS XMMHYSCKOI0 PABHOBECH.

25, DNEKTPOXMMUYECKHE  TPOUECCHl B raNbBaHMUECKHX — dNeMeHTax.  CXeMbl

raNbBAHMYECKHX IEMEHTOB. JIEKTPONHEBIE peakuud. OieKTporHble norTeHnmansl. IMAC
raJIbBAHHYIECKOTO 2IIEMEHTA.

26. BonopomHas IUKafa OSIEKTPOAHBIX IOTEHIHAnoB. CTaHAAPTHRIC 3IEKTPOAHBIC
HOTEHIHANK. Psi HanpsoxkeHuH METaIos.
27. 34BHCHMOCTE 3JEKTPOJHOTO YIOTEHIHAda OT KOHUEHTPAIHH HOHOB B DPacTBOPE.

Vpasuerue Hepucra. PacueT 3HeKTPOAHBIX IOTEHIHAJOB METAIMYECKHX 3JICKTPONOB H
BOJOPOJHOI'O DIEKTPOA.

28. OneKTposiu3. DNEKTPOLHBIC peaKiyy Ha aHofe H Karone. llocmenoBarelbHOCTH
BOCCTAHOBIIEHMS OKMCIHTENeH H OKWCIEHHS BOCCT@HOBHTeNeH. OJEKTPOIHBIE PEakUHH IIPH
3JIEKTPOJIM3E DPACIUIABOB JNEKTPOMMTOB M BONHBIX PACTBOPOB INEKTPOJIMTOB ¢ HHEPTHBEIMH
IEKTPOIAMH.

29. PacueT Macchl NPOAYKTOB OJIEKTPONHBLIX DeakKimi Ha OCHOBaHWMM OOBEIHMHEHHOTO
zakoHa Papanes.

30. XKopposus MeTajUIoB. XHMUUecKas KOPposHs. DNEKTPOXHMHIECKas KOPPO3HS: aHOMHBIC
¥ KaTOAHBIE [pPOLECCHl, 3aBHCHMOCTE THIA MENOIAPH3AUMA OT COOTHOINCHHA OSJICKTPOJHBIX
[IOTEHIAAIOB METAId B OKHCIHTeNeH. MeTonp! 3aIIKTEl OT KOPPO3HH.

5.3. CamocTosTeabHaA paboTa 00yIal0Ierocs.

IIpuMephl TECTOBBIX 3a/1aHKI 111 KOHTPOJII CAMOCTOATENBHOH paboTh

Tema « HoMeHKIAaTypa HEOPraHHIECKHX COETHHEHIH
1. Popmyia KHCIOTHL, HOPMAIBHOH COH H aM(QOTEPHOTO THAPOKCH/IA COOTBETCTBEHHO!
a) NHs, CaSOqs, Al(OH)3 6) HBr, Al2(SO4)3, Zn(OH)2
8) HNO3, NH4Cl, Ba(OH)2 1) H2S04, KHCO3, Cr(OH)3
2. BaleHTHOCTB KHCIIOTOOOPa3yIOMEro 7eMeHTa B MapraHueBoi KHCIoTe paBHa:

a) VII 0) VI B) IV r) III
3. XJI0pHOBATOH KHUCIIOTE OTBEYaeT hopMya:
a) HCIO 6) HCIO: B) HCIO; r) HCIO4

4. [aspanue XIMUYECKOTO BelecTRa, uMmeromero Gopmyry CaHPO4

a) gocar xasnua  6) runpodocdar Kansiws B) ruapoxcodocdar xanpumA  T) meTatdocdar
KaJbIUs

5. Yueno aToMOB B MOJIEKYJIE XpOMOBOH KHMCJIOTEL paBHO:

a) 4 0)5 B) 6 ry7

Tema «PacTBOPBI 3EKTPOIHTOBY
1. MoryT cocyinecTeOBaTE B PACTBOPE HAPE! BEIECTB!
a) NaOH, Ca(OH): 6)LiOH, CO2 B) SO, Ba(OH)2 r) HF, NO



10

2. Macca Bozbl (B TpaMMax), KOTOPYIO CIEyeT BHIIAPHTL B3 430Mn 4%-Horo pacTeopa (INIOTHOCTh
1,047r/M1) cynpduna HaTpys, 4ro0EI monyynTs 12%-Hei# pacTBOp, paBHa

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

3. PacropuMocts guxpomara Kamas KaCr2O7 pasna 12,5r/100r Bomsr npu 20°C. YcCTaHOBHTE,
xakoBa 6yIeT Macca HACHIUEHHOTO PacTBOpa, €CIH [ IPHTOTOBICHUA €ro HCIOJIL30BaHO 400r
BOJIBI

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

4, Cmemamm 1a1 1M pactBopa # 11 3M pacTBOpa CEpHOHM KHCIOTBL Onpegenure MOIAPHYIO
KOHUEHTPALKIO CEPHOH KMCIOTH B KOHEYHOM PacTBODE

a) 1,5Momp/n 6) 2mons/n  B) 2,5M0nB/1 T) 1,75M07B/1

5. XIopuI-vOHEI 00pa3yroTCs IIPH PACTBOPEHHH B BOJIC BEIICCTBA, HMCIOIIETO thopMmyITy

a) Cly 6) MgCla B) AgCl r} CCly

Tema «albBaHHUECKHE TEMEHTHLY

1. BoMHCIATS TOTEHIMAT BOJOPONHOTO JIEKTPOHA B DACTBOPE YKCYCHOH KHCIOTBI C
koHuerTparmeit 0,1Moms/a. CreneHs MHCCOLHALMH IS 3aJAHHOM KOHIIEHTpallHH KHCIIOTHI =(,013.
a)—0,168 B; 6)—0,153 B; B) 0,168 B; r)— 0,020 B.
2. MaruueBsyo MIacTHHY NOMECTHIIH B PACTBOP COME 3TOrO METAJLIA. MsMepeuHbii noTcHIman Mg
okazaicst pasHeM -2,40B. BRMHCIATE aK THBHYIO KOHIGHTPALHIO HOHOB Mg B pacTBOpE B MOJIB/IL.
a) 3,46 1072 Mons/1; 6) 0,25 MomB/IL; B) 4,17-102 Monb/i; r) 6,91-102 Mons/iL.
3. BEIMUCHHTE TOTEHIHATB] MEAHEIX ¥ HHKEIEBbIX JNEKTPOIOB, IOTPEXEHHBIX B PaCTBOPhI CuSO4 n
NiSO4 ¢ KOHIEHTPAIHAMH:
CuSO4 (ko3 dumpent axraBrocTH HOHOB ¥ = 0,16) 1 Cy = 0,1 mMons/I;
NiSOq4 (koo dument axtuBHOCTH HOHOB ¥ = 0,15) 1 Cy = 0,1 MOJIB/J1.
a) 0,234 B; - 0,36 B; 6)0,234 B; 0,3B; 8)0,234B;-0,3B; r) 0,286 B; — 0,3 B.
4. Beraucnurk DJ]C ranpBaHu¥ecKoro 3JeMeHTa:
Pb/Pb (NO3)2, Cy = 0, 01 mons/m, y = 0,7 // AgNO3, Cy =1 mons/m, y=10,8/Ag.
COCTABUTH ypaBHEHHS peaklyil, IPOTEKAOIINX Ha aHOIE H KaTOXE paboTAIOIIETO 3TIEMEHTA.
a) 0,982 B; 6)1,04B; B) 0,6 B; r) 0,54 B.
5. Brrapenats DJIC cnenyomei ranbBaguIecKoi Uenu
Ag/0,01M AgNO; // 0,1M AgNO3 / Ag

=109 f=0,72
a)— 0,059 B; 6)0B; B) 0,029 B; 1) 0,059 B.

Tema «DNeKTPOIH3»

1. [Tpu aNeKTpOJIH3e PACTBOPA XIOPH/A Kallis 00pasyIoTes:

a) Kamit, BOAOPOL, XJIOP, KHCIOPOT, 6) THAPOKCHT Kajlks, BOJOPOZ, XI0p;

B) TMAPOKCH[ KAIIHA, COJIAHAS KACNOTA, KHCIOPOL; r') Kauuii, BOJOPOJ, OKCHA XJIOpa.
2) Kaxoii niporece NPOHCXOMUT HA MEJIHOM aHOJIE NPH SJIEKTPOJIH3E pacTEopa KBr:

a) OKACIIEHHE BOJEL,

0) oKuClIeHEE HOHOB OpoMa;

B) OKHCIICHHE MEH;

T) BOCCTaHOBJICHHE MEJIY.
3) Hpu snextponuse BoaHero pacteopa SnCly Ha aHONE BHUIETHIOCH 4,48 1 xsopa (u.y.). Haditu
MaccCy BBIGCIIMBIIETOCH HA KATOJE OT0BA:

a)23,7r ©6)11,85r B) 5,925 r)474r
4) B pe3ynbTare 3NEKTPOJIM32a BOJHOrO PacTBOpa HF BomopoaHEBIi IOKA3aTeNb:

a) ypemuuuics; ©) yMEHBIIHIICH, B) ocTalica 63 H3IMEHEHUH.
5) Ecii B pacTBOP HIH PACIUIaB JJIEKTPOIUTA IIOTPY3UTE SNEKTPOAB! M IIPOILY CTHTL SACKTPHICCKHH
TOK, TO:

a) KaTHOHE! OyAyT ABHraThCA K KATOLY ¥ NPHHAMATH OT HETO SIICKTPOHEL,
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6) KaTHOHBI OYIYT ABUraThCs K aHOOY M OTAaBaTh €My 3NEKTPOHEI,
8) KaTHOHEBI OYIyT OBHIATHCH K KATOAY ¥ OTAABaTh €MY 3JICKTPOHBL;
r) KATWOHBI 6y YT JBHIATHCA K AHOMY W IIPHHMMATE OT HETO 3CKTPOHEL

Qoup OLCHOYHBIX MATEPpUAIOB

(©OM)

MJIA

IPOBE/IEHUST  ATTECTALHE  yPOBHA

cOPMUPOBAHHOCTH KOMIETEHIMA OOydaomuxes O JUCHMIUTHHE O(POPMIIETCS OTAETBHBIM

IOKYMEHTOM.

6. YAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYMEHHE

JUCITHILIUHBIL

6.1. KauroobecnmeueHHOCTE

Hanmenosanune NUTEPAaTYpsl. aBTOp, Ha3BaHHUE, BHA
H3JaHWA, HINAGTECIBCTREO

Ton
H3NAHHA

KHHUTI'OOBECIIEMEHHOCTD

Hanmngne B anexTpoHHoM katanore 35C

CcHOBHAS SATEPATYpPa

1. Yeprosa O.B, Kysypman B.A., Junenko C.B. YueGHoe
nocofme 10 XHMMH U1 CTYZEHTOB HEXHMHMECKHX
uanpasiesnii 4.l.— Bragnvup: Bal'y

2011

http:/fe.lib.visu.rushandle/123456789/6185

2. Kysypmaun B.A., Yepnosa O.E, Hunenxo C.B. Yuyebnoe
nocofMe TO XHMHH [ CTYIZEHTOB HEXHMHYECKHX
Hanpasnenuii 4. [I. — Bragumup: Bal'V

2012

http://e.lib.vIsu.ru/handle/ 123456789/2377

3. Kysypman B.A., Ounenxo C.B., 3agopoxusit M.B.
[MpakTHKYM 1O XUMHM [ CTYACHTOB HEXAMHYECKUX
Hanpasnenuil. — Bragumup: Bal'y

2015

http://e.lib.vlsu.ru/handle/123456789/4255

4, Opmun H.A., Kyzypman B.A., Apxunosa HA.
TlpakTukyM IS CaMOCTOATENBHOW paboTsl 110 XUMHH LA
CTYJEHTOE HeXMMHYECKHX HanpapneHuil. — Bragumup:
Bal'y

2005

http:/e.lib.vlsu.ru/handle/123456789/576

JlononHATENLHAS NTHTEPaTYpa

I. Koposyn H.B. O6uas xumus : y4eOHHK A4 BY3O0R 110
TEXHHYECKHAM HAMTPaBJICHIAM ¥ CIISLHANBHOCTAM. —
Mockea ; Bricinad mkona

2003

2004

2005

2007

http://index. www1.vlsu.ro/cgi-
bin/zgate.exe?present+94144-+default+9+1+F
+1.2.840.10003.5.102-+1us
http://index. www 1.vlsu.n/cgi-
bin/zgate.exe?present+94 144+default+8+1+F
+1.2.840.10003.5.102-+rus
http:/index.www . vlsu.ru/cgi-
bin/zgate.exe?present+94 144+default+7+1+F
+1.2.840.10003.5.102+rus
hitp://index. www1 visu.ru/cgi-
bin/zgate.exe?present+94 144+default+20+1+
F+1.2.840.10003.5.102+1us

2. Tmanaxa H. JI, O6mas xmmus ; yaebHoe nocobue 1
By30B . — Mocksa : Muterpan-Ilpecc

2004

hitp://index. www] .visu.ru/cgi-
bin/zgate.exe?present+94144+default-+11+1+
F+1.2.840.10003.5.102+rus

6.2. HuTepHeT-pecypenbl

littp://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:/fwww.strf.ru/database.aspx
http://www.chem.msu.su
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9. http://chemistry.narod.ru

7. MATEPUAJBLHO-TEXHHUYECKOE OBECIIEYEHHE JTHCHUILINHBI

HJISI pear3aniu OagHol MHCHUIIIMHE! UMEIOTCH CIIEIHANbHEIC IIOMCIUCHIA AT [IpOBEACHHA
3aHATHR NPaKTHYCCKOTO THIA, JIA CAMOCTOATEIILHOMH pa60TbI, a4 TaKe TEKYWEro KOHTPOIL H

TIPOMEXYTOYHOH aTTECTALHH.
JlaGoparoprsle paGOTE! MPOBOJATCS B NOMelIEHHY Naboparoprit obrel 1 HEOPraHW4eCKOH

xuMud (aya. 433-1, 425-1, 405-1).
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