IIpunHecTpoBCKMl rocyapcTBeHHbI yHuBepcuTeT uM. 1. I'. [lleBuenko

Kadenpa xumuu 1 METOIMKY MpenogaBaHusl XUMUU
EctecTBeHHO-Teorpaduueckoro pakyibTeTa

"= TTEOT PAOTUTECKHN] j
. GAKYNBTET //"/

\ ;‘;f_‘\.\- /
T

PABOYAA IIPOI'PAMMA

Ha 2015/2016 yueOHBIit TOA
Yueonou JUCHHUIIJINHBI
«XUMHUA HEOPTAHUYECKAS U AHAJIUTUYECKAS)

CnenuajJbHOCTD:
36.05.01 ""Berepunapus"’

Cnenuajaucr

®opma 00yyeHus:
Ounasi, 3a04Hast

Tupacnons 2015



Pabouas mporpamma nucuuminabel b1.6.8 «Xumus Heopranmdeckas u aHanutuaeckas» / Co-
craButenu cT. nper. M.U. Marypsan, Tupacnons: TOY III'Y, 2015 -16 yuebnoro roaa, 29 ctp.

Pabouast mporpamMmMa npeaHa3zHaueHa JUIsl IPENOAaBaHUs TUCHUIUIMHBI 00s3aTeNbHON YacTH nukia b2
CTYZICHTaM OYHOI U 3a0uHOU (opMbl 00ydeHus: 1o crnenuanbHocty 36.05.01 Berepunapus

Pabouast mporpamma coctasiieHa ¢ yaerom DenepanbHbix ['ocynapCcTBEHHBIX 00pa30BaTeIbHBIX CTaH-
JTapTOB BHICIIEro mnpodeccuoHanbHOro obOpa3zoBanus 1o cneruanbHocTH 36.05.01 Berepunapusi
(ITpuka3z MOuH P® Ne 96201 03.09.2015 1)

Yilleit

CocraBuTenb .M. Marypsia, crapiuuii npenojasare/ib



1. Henu u 3a0auu oceoeHus OucCyUnNIUHbBL
Heab — nath cTyaeHTaM TIyOOKHE 3HAHHS 110 XUMUHU KaK OJHOW M3 (yHIaMEHTaJbHBIX 00IIeo0pa-
30BATCIbHBIX AUCHOUIINIMH €CTCCTBCHHO - Haquoro OHKIIa, q)OpMI/IpOBaHI/IC yMeHI/Iﬁ HCIIOJIB30BAaHUS
MOJTYYCHHBIX 3HAHUHU ISl PEIICHUS TPAKTUYCCKUX 3aJ1a4 CEIBCKOT0 X03SIMCTBA U IepepadaThIBaIOIINX
MIPOU3BO/ICTB.
3agaun:
» Ppa3BUTh XMMHUYECKOE U IKOJOTHYECKOE MBIIIJICHUE Y CTYACHTOB CEIbCKOXO3SMCTBEHHOIO Ha-
MIpaBJICHUS;
» chopMHPOBATh €CTECTBEHHO - HAYYHBIC MPEACTABICHHUS 00 DJIEMEHTAaX U UX COCIUHCHHSX, a
TaK)Ke 0 XMMUYECKUX MPOIEccax MPOUCXOISAIINX B IPUPOJIE.

2. Mecmo oucuyunaunwvt 6 cmpyxkmype OOIl BO

Huctumumaa b1.6.8 «Xumus Heopranuyeckasi 1 aHaJTUTHYECKas» OTHOCUTCS K 0a30BOM 4acTu ec-
TECTBEHHO- HAYYHOTO IHMKJIa y4eOHOTO IJIaHa jisi CTyJAeHTOB mo cneruanbHocTr 36.05.01 Berepuna-
pusi.

Jlis Bcex cTyZIeHTOB IO HampaBieHusM cneruansaocta 36.05.01 Berepunapus nzydueHue TucIui-
TUHBI XUMHUS HEOPTaHWYEeCKas M aHAIUTHYECKas TpeOyeT 0a30BhIX 3HAHUU 1O MpeaMeTaM «XUMHUS,
«Dusukay, «buonorus» u «IKOIOTHUS» HA YPOBHE CPETHETO MOTHOTO 00IIEro 00pa3oBaHMUs.

BxoHbIe 3HAHUS JJIs1 BCEX CTYICHTOB:

e 110 XMMHHU — OCHOBHBIC 3aKOHBI HCOPTAHMYECKUN U OPTraHUYCCKON XHUMUH,

e 10 Ou3nKe — OCHOBHBIE 3aKOHBI B3aUMO/ICHCTBUI HA AaTOMHOM U MOJIEKYJISIPHOM YPOBHE, BHJIbI

Y TIPEBpAIICHUS YHEPTUH, BEIIECTBA,

e 110 Maremaruke - OCHOBHBIE MAaTEMAaTUYECKHUE PACUCTHI,

e 110 buosoruu — OCHOBHBIC MPEACTABICHHUS O XUMUUYECKOM COCTaBE KUBOTO BEIECTBA,

® 110 DKOJOTHUH — OCHOBHBIC TIPEJICTABIICHUS O B3aMMOJICCTBUU KUBON M HEXKUBOU IPUPOIBI.

JIr0001i CTYyIeHT TOJDKEH 00JIaaTh YMEHUSIMHU:

e 110 XMMHUH — HAIIMCAHUS OCHOBHBIX XMMHUYECKHUX PEAKIIMM, KaK MKy HEOPraHUYECKUMH, TaK U
OPraHUYECKUMH COEAVHECHUSAMU,

e 10 Pu3NKe — ONHUCAHMS B3aUMOACHCTBUN MEXIy COCIMHEHHMSAMH Ha aTOMHO-MOJIEKYJISIPHOM
YPOBHE H IIPOLIECCOB MPEBPAILLEHUS SHEPTHH,

e 10 MaremaTHKe- IPOBOJIUTH 0a30BbIE pacueThl, Jorapu(pMUpOBaTh, pelIaTh NPOMOPLUH H T.J.

e 110 buosornu — onpeneneHuss OCHOBHBIX OTJIMYUM MEXAY I'PyNIIaMU KUBBIX OPIraHU3MOB,

e 110 DKOJOIMHM — COCTaBJIECHMs MUILEBBIX LENei U 1eneil npespaiieHus Hepruu B )KUBOU NpH-
pozie, oIpeeeH s COCTAaBIISIIOIINX OMOTreoeHO3a.

JIro0oit cTyneHT H0mKeH 001a1aTh HaBbIKAMHU:

e 10 XUMHUH — IPUMEHEHUSI METOJIOB PEIlIeHUs] OCHOBHBIX 33]1a4

o 1o dusnke — NMpUMEHEHUsI METOOB PELICHUS 3aJa4 MO MPEeBPAIICHUI0 YHEPTHH U B3aUMOJECH-
CTBUSIM B BEIIECTBE,

e 110 bmomorunm — MMPUMCHCHU 0a30BBIX KJ'IaCCI/I(l)I/IKaIII/IOHHI)IX HOHATHH IIO XUMHUYCCKOMY
CTPOCHHIO )KHBOT'O BEIIECTBA

e 10 DKOJIOTUH — OTpeAeNieH!s] 0COOEHHOCTEH B3aUMOJICHCTBUS JKUBBIX U HEKUBBIX MPUPOTHBIX
KOMIIOHEHTOB B OHMOTI'€OIIEHO3E.

JInst cTyIeHTOB 1O HampasieHuto cnenuanbHocTh 36.05.01 Berepunapus, nucuumuimaa XuMus
HEOPTraHWYECKasi U aHAJIMTUYECKAs! SIBISETCS MPEAIIECTBYIOMIEH Il KOMILIEKCA TUCUUIUIMH «DPU3no-
JIOTUS PAaCTEHUNY, «XHUM3aluTay, «ATpoxumMusy, «Muxpoononorus», «CelbCKOX03sICTBEHHAS MHK-
poOuomnorusy», «TexHonorus nepepaboTKU U XpaHEHUs MPOIYKIIUU PACTEHUEBOACTBaY, «TexHomorus
nepepaboTKU U XpaHEeHHsI MPOJIYKIIUN pPaCTEHUEBOJCTBAY, «3eMie/le]ne ¢ OCHOBaMU MTOYBOBEACHUSI,
«ITouBoBeneHMEY.



3. Tpebosanusn K pe3yibmamam 0C60€HU OUCUUNTUHDL:
M3yueHne JUCUMIUIMHBI HAPaBJIeHO HA (JOPMHUPOBAHUE CIIETYIOIIUX KOMIIETECHITHIA:

Kon

®opmysinpoBka komnereHnuu coriaacuo ®IrocC - 3
KOMIIeTEeHIIH

OK-1 CHOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHUIO, aHAIU3Y, CHHTE3Y

B pesynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJKEH:

3.1. 3name:

- OCHOBHBIE MOHSTHS U 3aKOHBI XUMHUH, HUX MPAKTUYECKOE TPUMEHEHUE;

- OCHOBBI TEOPUH CTPOCHUS BEIIECTBA (CTPOCHHE aTOMOB M MOJIEKYJI, 00pa30BaHHE XUMHYECKOU CBSI3H,
TUTIBI MEKMOJICKYJISIPHOTO B3aMMOJICHCTBHS) M OOIIME 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
MPOIECCOB;

- OCHOBBI XUMHUYECKHUX MPOIIECCOB U COBPEMEHHBIX TEXHOJIOTUI B arpONPOMBIIINIEHHOM MTPOU3BO/ICTBE;
- CBOMCTBA 3JICMEHTOB M COCIMHECHHUI;

- OCHOBBI JIEKTPOXUMHUYECKUX MPOLIECCOB;

- COCTaB OKPY’KAIOIIEH Cpelibl U BIMSHUE HA HEE HEOPIraHMYECKUX U OPTaHUYECKUX COEAMHEHUH UC-
KYCCTBEHHOT'O IMPOUCXOKICHUS;

- XUMHYSIECKHI COCTaB OCHOBHBIX KJIACCOB IECTUIIMIOB;

- TpeOOBaHUS TEXHUKU OE30MaCHOCTH NP padOTe C XUMUUYECKUMU BEIIECTBAMHU.

3.2. Yumemon:

- MCTOJIb30BaTh OCHOBHBIE AJIEMEHTApPHBIC METObl XUMUUYECKOTO MCCIICIOBAHUS BEIIECTB M COCJIUHE-
HUM 1 00pabaThIBaTh NOJYyYEHHBIC PE3YJIbTATHI,

- OIICHMBATH BO3JICHCTBUC XUMHUYCCKUX COCIMHCHUI Ha )KUBOE BEILIECTBO;

- OLICHUBATh MOCJICACTBUS MPUMEHEHHS IECTULINIOB,;

- IPUMEHSTH TOJYYCHHBIE 3HAHUS TI0 XUMUU TIPH U3YYCHUH APYTUX AUCIUTUINH, BBIIEISATH KOHKPET-
HOE XHMHYECKOE M (DHM3MKO-XMMHUYECKOE COJEP)KaHHME B IMPHUKIAIHBIX 3a1adax MpodhecCHOHaTbHOM
JIeSITCIILHOCTH.

3.3. Baraoembs:

- THCTPYMEHTApHEM JIJIsl PEIICHUS] XUMHUYECKUX 3a7a4 B 00JIACTH arpornpOMBIIILIEHHOTO TPOU3BOICTRA,
- “HQOpMaIMell 0 Ha3HAUEHUHU U 00JACTIX MPUMEHEHHUSI OCHOBHBIX XUMHUECKHUX BEIIECTB U UX COEMIU-
HCHHI B CEIIbCKOM XO3SICTBE;

- 00001IEeHHBIMH TIPHEMAaMH HUCCIIEeI0BATENbCKON AESITENbHOCTH (ITOCTAaHOBKA 33aJlaui B J1abOpaToOpHOI
paboTe UK OTAEIHHOM OIMBITE, TEOPETUUECKOE 0OOCHOBAHHUE M SKCIIEPUMEHTAIbHAs TTPOBEPKA €€ pe-
IICHUS ),

- DJIEMEHTAPHBIMH TIpHeMaMu paboThl B XUMUYECKON JTaO0OpaTOPUN M HABBIKAMHU OOpAIIEHUS C BEIIECT-
BOM (TIPUTOTOBJICHHEM PACTBOPOB PA3IMYHON KOHIIEHTPAIIMU, UCCIEIOBAHUEM UX CBOMCTB METOJAMHU
XUMHYECKOTO U (PU3UKO-XHUMHUYECKOTO aHalln3a), OOLIMMU MTPaBUJIaMU TEXHUKHU O€30MacCHOCTH MpHU 00-
palieHuu ¢ XUMUYECKOM MOoCyn0H, 1ab0opaTOpHBIM 000PYJ0BAaHUEM U XUMHUYECKUMHU PEAKTHBAMU,;

- OCHOBHBIMH METOJIaMH, CII0OCOOAMU M CPEICTBAMU IMOIYYCHUS, HAKOTIICHUS U MepepadOTKU XUMHUYe-
CKOM MH(pOpMaIu.



oomui cmydenmoe no cemecmpam:

4. Cmpykmypa u codepicanue Oucyuniunsl (Mooyus)
4.1. Pacnpeodenenue TPYAOEMKOCTH B 3.e./9acax no 6udam ayoumopHoll u camoCmoamenvHoul pa-

KosmgecTBo yacoB
B ToMm uncne
Cemectp Tpynoewm- AyIUTOPHBIX Ca- ®dopma UTOTOBOTO
KOCTb, MOCT. KOHTPOJIS
. Jla6. | IIpakTuu.
3.e./dackl Bcero Jlexuuii pabo-
pao. 3aH.
TBI
Jlnst ounoit hopmbl 00yUICHUS
1 | 4144 72 | 36 | 48 | - | 60 | DK3amMeH
Jnst 3a0uHOM hopMBI O0yUeHUS
1 3/108 26 12 14 - 82 -
2 1/36 36 2 2 : 34 Drsamei +
KOHTp.pao.
HToro: 4/144 62 14 16 - 116

4.2. Pacnpedenenue 6uooe yueoOHOU padoomvl U ux mMpyooemMKOCmU NO pazoenam OUCUUNTUHbBL

«Xumusa Heopzanuueckas u AHAIUMUYECKAA» Ol CMYOCHMO08 0UHOU U 3a04HOl hopm obyueHun:
AyautopHasi
No Pabora Bueayn.
1/ HazBanue paznena Bcero Jlabopa- | pabora
1| Jlexuuu | TOpHBIE (CP)
3aHSTHS
/o | 3/0 | o/o | 3/0 | /o | 3/0 | /o | 3/0
1 |OcHoBHBIE 3aKOHBI XUMHH 14 2 8 4
2 | DHepreTHKa XMMHYECKUX PEaKIUi 10 2 4 4
3 | PactBopHI 16 4 6 6
4 Crpoenue atoma. [lepuonnueckuii 3akoH U Te- 5 4 i 5
puonuyeckas cucrema JI.M. Menneneesa.
5 | Xumuueckas cBsizb. CTpOeHHE MOJEKYII. 6 4 - 2
6 | KoopauHanmoHHBIE COSIMHCHHMS. 4 2 - 2
7 | Xumusi 5IEMEHTOB 6 4 - 2
8 | OCHOBBI KaUeCTBEHHOTO aHAN3A. 24 4 14 6
9 OCHOBBI KOJMYECTBEHHOTO aHalnM3a. XHUMHYe- 99 4 10 8
CKH€ U MHCTPYMEHTAIbHBIE METOJIBI.
Hmozo: 108 36 48 60
4.3. Temamuueckuii nnan no 6uo0am yueoHoll desmeabHOCHU.
Temamuueckuii naan JEKITHH 0na cmyoenmos ounoii popmut 06yuenus.
H
Ne pagre?a O0BeM YebHo-
o/n JMCITH- 4acoB Tema JICKIITU N HarjsiaHbIC
TIJTUHBI nocoowus
Beenenue. [Ipenqmer xumun. HeoOXxoaumocTs n3ydeHus
XUMUU CTyJEHTaMu Ouojoruueckux ¢akyabreToB. Oc- haKaThr
1 1 2 HOBHbIE TIOHATHUS U 3aKOHBI XUMUHU. 3aKOHBI COXpaHEHUs ’
MacChl BEIIECTBA. 3aKOH COXpAHEHHs JHEPruu. 3aKOH TR
MMOCTOSTHCTBA COCTaBa. J[aabTOHUABI U OEPTOJUIHIBI.




DKBUBaJICHT. 3aKOH KBHBAJICHTOB. JKBUBAJICHT OKCH/A,
OCHOBAHMS, KUCJIOTBI, COJTU. TE€OpeTUUECKHI1 IKBUBAJICHT.
3akonbl ABorajzipo. CineactBue 3aKkoHa ABOrajipo.
Xumuueckuii 3akoH I'ei-JIroccaka.

OnpeneneHre aTOMHOM MacChl, MOJIEKYJISIPHOH MaccChbl
ra3000pa3HbIX BEUIECTB U MapOB.

OrnpezenieHne XUMHYECKUX (GOPMYNI IO MPOICHTHOMY
COCTaBY U BAJICHTHOCTU. XUMHUYECKHE YPABHEHUS U CTe-
XUOMETPUUECKHE pacyeThl. THUITBI XUMUYECKUX PEAKIIHIA.

IInakatsr,
CTCH/IbI

TepMOXUMHS U TOHATUS O XUMHUYECKON TEPMOJUHAMUKE.
BuyTtpenHsis sHeprus u SHTaNbIUs. TepMOXUMHYECKUE
3akoHbl (JlayBaswe, Jlamutac, I'.M. I'ecca) HampaBnenue
XUMUYECKHX peakiuii. [loHsTHe 00 SHTPONHUH U SHEPTUH
I'u66ca.

IInakarsr,
CTCH/IbI

XuMmuueckas KHHETUKa U XUMHU4Yeckoe paBHoBecue. Cko-
pPOCTh XMMHUYECKON pEaKkUMH U 3aBUCUMOCTh OT KOHLEH-
Tpaluu pearupyroumx BemiecTB. 3akoH Bant-T'odda.
DHeprusi akTuBauuu. YpaBHeHue Appenuyca. Karamus.
3aKOH IEHCTBUA MacC U KOHCTaHTa paBHOBecus. CMenie-
Hue xumudeckoro pasHoBecus. [Ipunnun Jle-Ilarense.

IInakaTsl,
CTCH/IBI

PactBopsl. O011ast xapakTepucTuka pactBopos. IIpouecc
pacTBopeHMs. Xumudeckas Teopus pactBopos [ H.
MeneneeBa. PacTBopuMOoCTh TBEpBIX BEILECTB, KUIAKO-
CTeHl ¥ ra30B. 3aBUCUMOCTb PAaCTBOPUMOCTHU OT JaBJICHUS
U TEMIEpPaTyphl.

IInakarsr,
CTEHJIBI

PactBopbl 31ekTposnToB. Teopus 3IEKTPOIUTUYECKOM
mucconanuy. CTerneHb M KOHCTAHTA JIMCCOLMALIMH.
CunpHble U cnalble AMEKTPONUTH. MOHHBIE ypaBHEHUS
pEeaKuuu.

IInakaTsl,
CTCH/IBI

Bonopoansenii moxasarens. I'maponus coneir. HMonnoe
MPOMU3BEJCHUE BOJbI, BOJOPOAHBIN MOKa3aTenb. Teopus
MHIUKATOpOB. IIpoTonurrueckas Teopust KUCIOT U OCHO-
BaHui. ['maponus conel. CreneHb U KOHCTaHTa THAPO-
J3a.

IInakaTsl,
CTCHIBI

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. OOmas
XapaKTEPUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pe-
aknuii. IloHATHE OKMCICHUS, BOCCTAHOBJICHUS, OKHCIIH-
TeNsl W BOCCTAHOBUTENS. THUNBl  OKUCIWUTEIBHO-
BOCCTAHOBHUTEIBHBIX pEAKIHil. MeTOoIbl COCTaBJICHUS
YPaBHEHUN OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX pEaK-
nuid. Meroa snekTpoHHOro Oanmanca. Meroa moiypeak-
UA. YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii Mpyu y4aCTUU OPTraHUYECKUX BEIIECTB.

IInakarsr,
CTCHBI

Crpoenue artoma. IlepBoHadanbHbBIE TEOPUM CTPOEHHUS
aroma. Mognens Pesepdopna u Teopust cTtpoeHus: atoma
no H. bopy. [lyamuctudeckas Ipupona 3JIEKTPOHA.
Ypasuenue Jlyn ge bporns.

ILmakatsi,
CTEH/IbI

KBanroBbie umcna. Ilpunnun Ilaynu. Pacnpenenenue
ANEeKTPOHOB B aTomax. [IpaBuiio KineukoBckoro n XyHna.
IlonsaTne o Mmar"meroxumuu. Teopus BaJCHTHOCTH II0
CIIMHY.

ILmakatsi,
CTEH/IbI

Ilepnonnueckuil 3akoH u nepuoaudeckas cucrema . 1.

Imakatsi,




MenneneeBa B cBeTe TeOpun cTpoeHusa atoma. [leproau-
gyeckuil 3akoH J[. 1. Menneneesa. 3akon Mo3ziu. Ctpyk-
Typa NepuoAnYecKoil cucrtemsl. TeopeTuueckoe 000CHO-
BAaHME MEPUOIUYECKON cucTeMsbl ieMeHToB J[. 1. Men-
neneeBa. [lonatue 00 >Heprum MOHU3ALMHU, CPOACTBY K
AJIEKTPOHY U 3JIEKTPOOTPULIATEIBHOCTH.

CTEHIBI

7,8 5

XUMHYECKas CBSI3b M CTpOeHUE MoJieKynl. MoHHas CBs3b,
TANBl WOHOB. lloyApHas W HemossApHas KOBAJIECHTHAas
CBs3b. JIOHOPHO-AaKLENTOPHBI MEXaHW3M OOpa30BaHUS
KOBJICHTHOH cBsi3u. [ mbpunuzanus opburaneit, - u 7 -
CBsI3U. MeTOoJT MOJIEKYJISIPHBIX OpOUTAJICH.

IInakarsr,
CTCH/IbI

Kommiekcuble coemuHeHus. OCHOBHBIE IIOHATHSA, HO-
MEHKJIaTypa M HM30MEpHUsl KOMIUICKCHBIX COCIMHEHUM.
Tunbl XUMUYECKUX CBSI3€M B KOOPAMHALIMOHHBIX COEIIH-
HEHHAX. YCTOMYMBOCTHL KOMINIEKCOB. bmomorudeckoe
3HaYEHHE KOMIIJIEKCHBIX COEIMHEHU.

IInakarsr,
CTCH/IBI

10

11

XuMHS 3JIEMEHTOB. S — AJIeMeHThl. P— anemenTsl  (Oumo-
reHHble 3JeMeHThl). A3oT u ¢ochop. D — snemenTs
(MukpossieMenTsl). buonormueckas poib 3JIEMEHTOB.
3amuTa 6uochepsl.

IInakarsr,
CTEHJIBI

OO0mras xapakTepUCTHKAa METAIOB. MecTo MeTalioB B
nepuoauyeckoil cucreme. DHU3NUECKUE U XUMHYECKHE
cBoiicTBa MetayioB. llomydenwe wmeTtainoB U3 pya.
Cmiassl. Koppo3ust METaJuioB U 3a1iuTa OT KOPPO3UH.

IInakarsr,
CTEHJIBI

12

13

[IpeameT u MeTOabl aHAIUTUYECKOW XUMUU. KauecTBeH-
HbIi M KOJMYECTBEHHBIN aHAIN3. AHAJUTUYECKUE Peak-
LIMH, YCIOBUS UX BBINOJHEHHUs. HyBCTBUTEIBHOCTh Kaye-
CTBEHHBIX PEAKIN, MX CHEIUPUIHOCTh U CEIICKTHB-
HOCTb.

IInakarsr,
CTEHJIBI

CucTtembl Ka4eCTBEHHOTO aHaym3a. JIpoOHbIi U cuctema-
TUYECKUN aHaJIU3.

3HavYeHHE TUIPOJM3a COJEel B KAUYeCTBEHHOM aHaJU3e.
AmMoTepHbIe THAPOKCUIB B KAYECTBEHHOM aHAIN3E.

IInakaTsl,
CTCHIBI

Bbydepnbie cuctemMbl U WX MPUMEHEHHE B KaYE€CTBEHHOM
aHannie. Bnusanue OJHOMMCHHBIX HOHOB Ha CTCIICHb
JUCCOLIMAIIMU CJNAa0BIX JJIEKTPOJIUTOB M HA PaCTBOPHU-
MocTh BemiectB. CoineBoit addekt. IIponsBeaenune pac-
TBOPUMOCTH. YCIOBHS OO0pa3oBaHHMS M PaCTBOPEHUS
0CaJIKOB

IInakaTsl,
CTCHIBI

14

15 9

MeTtoapl KOJIHYECTBEHHOI'O aHaju3a. HpI/IHI_II/IH 00BEM-
HOro aHanu3a. Beraucienns B o0beMHoM aHanm3e. Kirac-
CI/I(I)I/IKaI_II/IH MCTOA0B 00BEMHOI'0 aHAIN3a

IInakarsr,
CTCHBI

[IpuroroBneHue TUTPAHTOB. MeTOA HEUTpaAIU3ALMH, €TI0
CymHOCTh. MHaukaTopsl B MeToae HedTpanmuzanuu. Oc-
HOBBI BECOBOT'O aHAJIH3a.

ILmakatsi,
CTEH/IbI

I/IHCTp}/MeHTaJ'H:HBIC MCTOJBI aHalln3a. Onruueckue Me-
TOIBI. SJ'IGKTpOXI/IMI/IquKI/Ie METOHI. MGTO,)II)I Xpomarto-

rpa¢umu.

ILmakatsi,
CTEH/IbI

Uroro:

30




Temamuueckuii nnan IABOPATOPHBIX 3AHATHH ona cmyoenmos ounoii popmot.

Howmep pazne-

Ne O0BeM Y4eOHO-HaTISIIHBIE
i J1a TUCILIUTLIN- 4ACOB Tema 1ab0paToOpHOTO 3aHATHS HocoGus
HBI
OKBHBaJEHT. 3aKOH JKBHBajJIeHTOB. OCHOB-
HBIE TA30BbIE 3aKOHBL. IlapuuanbHOe JaBie- MeTomraeckue  pexomeH/a-
1 2 M 3 A M mun.  [IpuGophl, pPEaKTHBHI,
HI/IeU raga. oy1b. 3aKOH ABaragipo. Momap- | 5o0y nopanue.
HBIM 00BbEM rasa.
O3HaKOMJIEHHE C XMMHYECKOH J1abopaTopu-
cih. IlpaBuio TexHMKM 0€30MACHOCTH NPH | MeTonuueckne  pPeKOMEHIa-
2 2 paboTe B xuMmuuyeckol sabopatopuu. “Om- | miu. IIpuGOpsl, peaKTHBBI,
1 peaeseHre SKBUBAJIEHTA MAarHus METOAOM oGopynoBaHue.
BBITCCHCHUS .
OnpeneneHre MOJIEKYJISIPHBIX MacC Be-
LECTB B ra3000pasHOM COCTOAHHMH. Bpipoy | VICTOAMUCCKHE  peKoMCH a-
3 2 P mun.  IIpuGopel, peakTHBHI,
xumMuueckux popmyin. Pacuersl mo xumuye- 0GOpyIoBaHHE.
CKUM (pOpMyJIaM M YPaBHECHUSIM.
OCHOBHBIC KJIACChI HEOPTAHUHUECKHX COCH- | ViCTOMUCCKHE  peKoMera-
4 2 . un.  I[IpuGopel, peakTHBEI,
HCHHH. 000pyI0BaHUE.
DHepreTuka XMMHYECKHX IPOIECCOB. XHU- | Meroanueckne — pexomeHza-
5 2 MHKO-TEPMOIMHAMUYECKUE PACUCTHI. ”g“' IIpubopsr, — peakTHEBEL,
000pyZOBaHUE.
2 Kunetrnka xuMuueckux peaxkuuil. “3aBucu-
MOCTb CKOPOCTH PEAKLMH OT TeMIIepaTypbl | “ICTOANICCKHE  pekoMeraa-
6 2 X un.  IIpuGopel, peakTHBEI,
u IiOHI.[eHTpaI_II/II/I. MMHIYECKOE PABHOBE- | 500y nopanue.
cue”.
MeTtoauueckue CKOMEH/1a-
7 2 PactBOpbI. ! P g
uuu. PazgaTouHslil MmaTepua.
8 2 Teopust JIEKTPOIIMTUUECKOU JUCCOLMALMU. | MeTonuueckiue  peKoMeHMa-
3 Tu TPOJTH3 COJIEH. uuu. Paznarounsiii Mmatepuan.
OKHCITHTETbHO-BOCCTAHOBUTEIbHbBIE peaK- | M OAMICCKHE  peKoMera-
9 2 mun.  Ilpubopsl, peaxkTuBHI,
1[UH. 000
py/JIOBaHUE.
Texnuka OGe3omacHocTH Mpu paboTe B Ja-
Goparopun. O3HAKOMJIEHHE C AHAINTHYE- | VICTOAMUCCKHE  peKoMeH/a-
10 2 N 5P mun.  IIpuGopel, peakTHBHI,
CKOH MOCY/I0H. Pemenne pacyeTHbIX 3a/1a4. | o5onyropanme.
[lepBas ananmuTUYeCKas rpynmna KAaTHOHOB.
OKcIiepuMEHTaNIbHas 3a7a4a «AHAIM3 CM€- | MeTonuueckne  pPeKOMEH.a-
11 2 CH KaTHMOHOB IIEpBOM TIpymmbl». Bropas | nuu. IlpuGopel, peakTusel,
aHAIMTUYECKAs IPYIIa KATHOHOB. obopynoanne.
DKcrnepuMeHTallbHas 33/a4a «AHaJIu3 cMe-
12 2 CH KaTUOHOB BTOpOﬁ AHAJIMTUYECKOMN Ipym- | Merogudeckue  peKOMeEHJa-
8 mel». Pemrenne pacyeTHBIX 3a7ad Ha TeMy: | LK. Pa3jaTounbli MaTepuai.
«IIpousBeeHne paCTBOPUMOCTH
Tperbsi aHanuTHYECKas TpyIMma KaTHOHOB.
Mertoauueckue  peKoMeHJa-
13 2 DKcnepuMeHTaNbHas 3ajada «AHalu3 cMme- .
. uuu. Pa3zgaTounslit MmaTepua.
CH KaTHOHOB TPEThEH TPYIIIIBI».
YerBepras aHaIUTHYECKAs TIPYIIA KaTHO- | Meroamueckue — peKoMeHa-
14 2 HOB. DKCHEpPUMEHTAJIbHAS 3a/adya «AHamu3 | mau. IIpuGopsl, peaKTHBbI,
CMECU KAaTHOHOB YETBEPTOU IPYIIIBDY. obopy ioBanue.
15 2 [Iarass amamuTUveckas Tpymnma KaTUOHOB. | Meroauueckne — pekomeHna-
nuu. [lpubopel, peakTHBHI,




DKcrepuMeHTaIbHas 3a1a4a «AHalu3 cMe- | 00opynoBaHue.
cu katuoHoB V rpynneb». llectas ananu-
TUYECKasl TPYyIa KaTHOHOB. DKCIICPUMEH-
TaJbHAs 3a7ada «AHAIU3 CMECH KaTHOHOB
VI rpynmsiy.
DKcrepuMeHTalIbHAS 33/1a4a «AHAIU3 cMe- | Meroxuyeckue  pekomeHza-
16 2 cu auroHoB | — 11 rpymm». mun.  [IpubGopsl, peakTHBEI,
000pyIOBaHHeE.
OmnpezeneHue KPUCTALIM3ALUOHHON BOMBI | Merommueckue — peKoMeHa-
17 2 B kpucrautoruaparax CuO4 e 5H,0, BaCl, | unn.  IpuGopsl, peaxTuBsL,
e 2H,0. Onpenenenne Ba B BaCl, ¢ 2H,0. obopynosanue.
[IpuroToBneHne UCXOIHBIX U PAOOYNX THUT-
pPOBaHHBIX pacTBOPOB. M3MeputenbHas 1o-
cyna. BeramcieHwe B TUTPUMETPUYECCKOM
ananuse. Jlabopatopnas paborta. IIpuro- | Merogmueckne —pexomensa-
18 2 TOBJICHWE THTPOBAHHBIX PACTBOPOB KHCIOT | tuu. IIpuGOpEl, peakTHBEL,
u menoueil. Omnpenenenue copepxkanus | ©00pynosatue.
NaOH B pacTtBope HEW3BECTHOH KOHIICH-
Tparuu. OnpeneneHue BpeMEHHON JKEeCTKO-
9 CTH BOJIBI.
IIpuroroBiaeHre U yCTaHOBKAa TUTpa pacTBOpa | Meropudeckue  peKOMeH[a-
19 2 KMnO, o maseneBoii kucinore. Onpenenenne | uun.  IIpubopel, peakTHBSI,
conepxanust Fe (I1) B comu Mopa. o0opyoBaHue.
WNonomerpusa. [lpurorosienue pabouero
pacteopa Na;S;03. YcTanoBKa HOPMAJIbHO- | Meroauueckue — peKoMeH/a-
20 2 ctt NaS;03 1o  pactBopy KMnO,. | mun.  IIpuGopel, peakTHBEL,
Onpenenenue copepxanus CU B pacTBope | ©00pynoBarue.
METHOTO KyIopoca.
JlaGopaTopHas pabora. KomruiekcoHOMeT-
pust. OnpeseieHne OOIIEH KECTKOCTH BO- | MCTOAMICCKHE  peKOMeHAa-
. | mum. HOOPHI, KTUBBI,
21 2 0 C M IpuGopsl, pea
bl Onpenienenne Ca u Mg B MOYBEHHOH | 6050 1opanme.
BBITSDKKE.
Uroro: 42
Temamuueckuii nian CAMOCTOATE/IBHOH PAbOTbI cmyoenmog ounoii ghopmol.
P - 0 T K
azzesn AUCIUIT N Tema CPC Bux CPC PYAOEMKOCTh
JIUHBI n/u (B yacax)
1 OCHOBHBIC TIOHSTHS XHMHU. 1
2 | OcHOBHBIC 3aKOHBI XUMHH. 1
1 3 BriBoa xumudeckux Gopmys pacyeTsl Mo 1
XUMHYECKUM (DOpPMYyIIaM B YpaBHEHUSIM.
CamocTtosi-
OcHOBHBIE KJIACChl HEOPTAaHUYECKHX CO-
4 N TEJBHOE U3Y- 1
eJIMHCHU.
= YeHHE JTUTe-
5 | DHepreTvka XMUMHYECKHUX PEaKIIHA. 2
- paTypHBIX
2 CKOpOCTh XHUMHUYECKUX PEAKIHH. XUMU-
6 HUCTOYHUKOB. 2
YECKOE PaBHOBECHE. A
P Crioco0OsI BEIpaXKEHHS COCTaBa o
TBOpHIL. Crt
7 acTBOp p dopmanuu u3 1
. pPacTBOpPOB. _ UHTepHer-
5 OU3NKO-XMMUYECKUE CBOMCTBa pa3daB- pPECYPCOB. 0.5
JICHHBIX PACTBOPOB HEAJICKTPOJIUTOB.
9 | Cnabele »saexTponuTsl. KoHCTaHTBI U 0,5




10

CTCIICHb JUCCOIIHMAaIU.

10

Honnoe npousseneHue Boasl. Bogopon-
HBIH IOKA3aTeNb.

11

IIpoun3sBeneHre paCTBOPUMOCTH.

12

I'maponus cosneil.

13

OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe-
aKmud. XUMHYECKHME HCTOYHHUKH TOKa.
BHGKTPOIIHBIC IIOTCHIO U AJIBI.

14

Crpoenue aroma. Ilepuoauueckas cuc-
tema saeMmeHToB .M. Menaeneena.

15

XUMHUYECKAA CBI3b.

16

KomiiekcHble COCOAUHECHUA.

17

OO01me CBOMCTBAa METAJUIOB.

18

OO0LIMe CBOMCTBA HEMETAILIOB

0,25

19

XUMHYECKHE CBOUCTBA S-2JIEMEHTOB.

0,25

20

XHUMUYECKUE CBOMCTBA P-3JIIEMEHTOB.

0,25

21

XuMmuueckre cBOMCTBA d-3JIEMEHTOB.

0,25

0,5

22

Xumuueckue cBoiicrsa f-amemeHTOB.

0,5

23

OCHOBBI Ka4eCTBEHHOr0 aHaiu3a. Buupl
U TIPU3HAKU AHAIMTHYECKUX PEaKIUM.
UyBCTBUTENBHOCTh AHAJUTUYECKUX peE-
aknui. MeTonpl KadeCTBEHHOI'O XHWMH-
yeckoro anann3a. CucTeMbl aHajan3a Ka-
THOHOB M aHHOHOB. KHCIIOTHO-OCHOBHAs
KJIacCU(PUKaLMs KaTUOHOB U €€ CBs3b C
nepuognyueckor cucremon [[.M. Menne-
jIeeBa.

24

[Ipumenenune 3akoHa AEUCTBHUS Macc K
oOpatuMbIM mporieccaM. [IpousBenenue
PacTBOPUMOCTH.

25

KOHHGHTpaIII/ISI BOAOPOJHBIX HOHOB B
BOAHBIX pacTBOpAxX IJJICKTPOJIUTOB. 3Ha-
YCHHUEC TCOpUHU BHGKTpOJII/ITI/I‘ICCKOfl JUC-
conualnmm B KaY€CTBCHHOM aHaJIM3c.

26

bydepHubie cuctemMbl M UX 3HauE€HUE B
aHau3e.

27

[IpumeHeHre B aHAIUTUYECKOM XUMHUU
KOJUTOUJHBIX PACTBOPOB.

PeaKLII/II/I O6pa3OBaHI/IH KOMIIJICKCHBIX CO-
GI[I/IHeHI/Iﬁ 1 UX UCIIOJIB30BAHUC B TUTPH-
MCTPUYICCKOM aHaJIN3C.

28

OCHOBBI  KOJIMYECTBEHHOTO  aHaJIW3a.
CyliHOCTh TUTPUMETPUYECKOTO aHAIHU3a.
Pacuersr B 00beMHOM aHAIIH3E.

29

Kucnorno-ocnoBaoe tutpoBanue. [Ipak-
TUYECKOE MIPUMEHEHUE KHCIJIOTHO-
OCHOBHOTO THTPOBAHUSI.

30

Oxcungumerpus. CyIiHOCTh NEpMaHraHa-
TOMETPHH U oromeTpuu. OKHCIUTENBHO
- BOCCTAHOBUTEJIbHBIE IIPOLECCHI. XUMHU-
YECKHE HCTOYHUKH TOKA.
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31 KomnnekconomeTpusi. OcaauTtenbpHbIe 1
MeTOIbI 00BEMHOI0 aHaAJIN3A.
I'paBumeTpudeckuii (BeCOBOH) aHaIHU3.

32 | BoluncieHuss B rpaBUMETPUYECKOM aHa- 2
JIn3e.
DU3UKO-XUMHYECKHE METOIbl aHaJIn3a.

33 | OnTuveckrue METOIbl aHAIHM3a. DIIEKTPO- 2
XHMHYECKHE METO/IbI aHAIIM3A.

HUTOI'O 36

5. Hpumepnaﬂ memamuka camocmonmeﬂbnblxpaﬁom cmydenmoe

5.1. Ilpumepnaa memamuka pegpepamuenvix uccinedoeanuii (PH)

1. TIpoGyiemMbl COBpEeMEHHON aTOMHOW SHEPreTHKU. [lepCreKTHBBI HCIONB30BaHHMS ATOMHOMN
sHEpruu B ycioBusx [IpugnectpoBssi.

2. Teopust cBepxmpoBoAUMOCTH. CBEpXIPOBOAAIINE MaTepUaibl, UX MPOU3BOJCTBO U MEPCIEK-
TUBBI IPUMEHEHHUS.

3. ®usuKo - XMMHYECKHE MPOIIECCHl IIPU CBapKe U Maiike metamioB. HoBeie TexHoIOTHU 00pa-
OOTKHM METANIMYECKHUX MTOBEPXHOCTEH.

4. TexHONOTUH TOTYyYEHUS U HAMPaBICHUS IPUMEHEHUS TEIUIO U AJIEKTPOU3OJISIIMOHHBIX MaTe-
pHAJIOB HA OCHOBE OPraHUYECKUX MTOJIMMEPOB.

5. CoBpeMeHHbIE IEKTPOXUMHUECKHUE SHEPrOyCTaHOBKHU. [lepCreKTHUBbI MX MIMPOKOTO MpUMe-
HEHUS.

6. XapakTepHucTUKa TajJbBaHUYECKOTO MPOM3BOJACTBA HA MPUMEPE OJHOTO M3 MPEANPUSATHI
[IpuaHecTpoBbs.

7. Boprba ¢ koppo3ueil YHeproycTaHOBOK, MAIllMH U MeXaHU3MOB Ha mpumepe [lyboccapckoit
['SC unu nHoro sHeprerudeckoro npeanpustus [IpuaHecTpoBbs.

8. Bopr0a ¢ TBepIBIMU OTXOJaMH M OTXOJSIIMMH Ta3aMH B YCIOBHsIX 3Kcruryaranuu TOL wim
MongaBcKOTo METALTYPTUYECKOT0 3aBoia (MM UHOTO MpeAnpusitus [lpuaHecTpoBss).

9. Ilpumep opranmuzainuu 0€30TX0IHOTO MPOou3BoAcTBa HA Momnaasckoi ['POC wim nHOM mpu -
HECTPOBCKOM IPEANPUATHH.

10. XuMuueckasi yTUIU3aIMs OTXO/I0B B CHCTEME OYMCTHBIX COOpYKeHMI Barero ropona.

5.2. IlIpumepnaa memamuxa pacuemno-zpaguuecxkoiit pabomut (PI'P)
KOMNJIEKCHO20 0000waoueco xapakmepa

1. CocraBnenue TaOaMI] MEKTPOHHOTO U SIIEPHOTO CTPOEHUSI aTOMOB BCEX M3BECTHBIX XUMUYE-
CKHX DJIEMEHTOB.

2. Pa3zpaboTKa OOpHOT0 KOHCIEKTa OCHOBHBIX ((hyH/IaMEHTAIbHbIX) XUMUUECKUX MOHATUH B X
COBPEMEHHOM TPaKTOBKE WJIM KPOCCBOPAA C UCIIOIb30BAHUEM 3TUX IOHATHH.

3. CocraBiieHuEe XPOHOJIOTUYECKOMN (MJIM TeMaTHUeCKOM) TaOJIMIbl OCHOBHBIX (MJIM BCEX M3BECT-
HBIX) 3aKOHOB XMMHUU HJIM 00YYaIOIIET0 UTPOBOT'0O TECTa Ha 3Ty TEMY.

4. ITocTpoeHre HEPreTUYECKON AUarpaMMbl XUMHUUECKON CBSI3U KOHKPETHOTO XMMHUYECKOIO CO-
€AMHEHUS U3 YUCIIA TPEUIOKEHHBIX C UCIOJIBb30BAaHUEM METO/1a BAJIEHTHBIX CBSI3€H U METOAA MOJIEKY-
JSIPHBIX OpOUTANIEH.

5. CocraBieHHE ONOPHOIO KOHCIEKTa CPAaBHUTEIBHON XapaKTEPUCTHKH KJIACCOB HEOpraHU4e-
CKUX (MJIM OPTaHWYECKHUX) COSIMHEHHH 110 UX COCTaBy, CTPOEHHUIO, CBOMCTBAaM.

6. CocraByieHue TalIMIl OCIEIOBATEIBHOCTH IEHCTBUI NPU paclo3HaBaHUHM MOHOB B PacTBOpPE
(Ka4eCTBEHHBIN XUMUYECKHH MOITYMUKPOAHAIN3).

6. OodpazosamenvHble mexXHON02UU

Buo 3anamusn Hcnonvzyemoble unmepaxkmuenvie 00pazoeamens- Konu-

Cemecm
P (/lekuyuu, npakmuye- | Hble MEXHOOZUU yecm-
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CKUe 3aHAMU) 60
uacoe
Jlexmum 1, 4, 8 [TpobGneMHas JeKIus ¢ UCIIOIB30BaHMUEM TEXHOJIOTHN | 6

«OBPUCTUYECKON OeceIbl» TIPH MOUCKAX BO3MOXKHBIX
pelIeHnit TOCTaBIECHHBIX MPOOIIEM.

Jlexmum 2, 3, 5 [TpobGneMHas JeKIus ¢ UCTIOIL30BaHUEM TEXHOJIOTUN | 6
«MO3TOBOI0 IITYpMay IMPHU MOUCKAX BO3MOKHBIX pe-
IICHUH TIOCTABJICHHBIX MPOOJIEM.

JlaGopaTopHsbie pabo- | Pa30op KOHKpETHBIX CHUTyalluii aHaIU3a MPUPOJHBIX | 26

ToI 11-21 00BEKTOB, MCIOJIb30BAHMS MECTUIIUIOB B HAIIEM pe-
T'HOHE.
Uroro: 42
7. Ouenounvie cpedcmea 011 meKyueco KOHmMpOJsa ycneeaemocmu, npomedHcymoyHoll

ammecmayuu no umo2am 0C60eHUs OUCUUNIUHBL U YYeOHO-Memoouueckoe obecnevyeHue camo-
CMoAmMenbHOoll padomsl CHyOeHmo6.

B nporuecce 00ydeHust CTyJeHT IOJKEH MOJIHOCTBIO BBIIOJIHUTh YUEOHBIH MJIaH, MPelyCMOTPEH-
HBIH HacTosmIel padoueil yueOHoii nporpammoit mo XMMMUWU no Bcem Buaam yueOHBIX 3aHATHUH U Ha-
OpaThb 3 3a4eTHBIX €AMHULIBI TPYLOeMKOCTH (1 3. €. 3aTeM NpPUXOAMTCS Ha BCE BMJbI aTTecTanuu). B
YaCTHOCTH, CTY/ICHT JJOJDKEH BBIMIOJIHUTH BCE MPEIyCMOTPEHHBIE IPOTrPaMMOii J1abopaTopHbIe padoThI,
IPaKTUYECKHUE 3aHATHS, IPOBECTH pedepaTUBHOE HccieoBaHue (Wi 3aMeHuTh ero Ha PI'P), 12 no-
MalIHUX 33JaHUI PACUYETHOTO UM TEOPETUYECKOTO XapaKTepa.

Texkymmii KOHTPOJIb OCYILECTBIISACTCS B pa3IMyHbIX (hopMax: BXOJHOE TECTUPOBAHUE, IIPOBEP-
KA BBIITOJIHEHUS KaXJbIM CTYJCHTOM IMCBMEHHBIX JTOMAIIHUX 33aIaHUN 110 PEUICHUI0 XMMUYECKUX 3a-
Jlad ¥ 3aJlaHiil CUCTeMHOro 00O0O0IIaloLIero xapakrepa, ooydaroliee TeCTUpOBaHUE, IIPUEMKa OTUETOB
110 1a00paTopHBIM paboTaM, 3acaylIMBaHKE JOKIAJ0B HA CEMUHApPax I10 OArOTOBIEHHBIM pedepaTaMm.
Bxoounoe u obyuarowee mecmuposanue, 8binoiHeHue OOMAWHUX 3a0aHull (no 8vlbopy) u 1abopamop-
HbIX pabom s6aemcs 005A3amenbHbIM.

Py6eskHbli KOHTPOJIb 00ECTIEUNBACTCS MYTEM:

-BBIIIOJIHEHUS KaX/bIM CTYJIEHTOM KOMIUIEKCHBIX KOHTPOJBHBIX 3alaHuil (Moayneit). Bcero
BBITNOJIHAETCS 2 MOLYJIBHBIX 3aaHus 10 10 BOIPOCOB B KaXKIOM.

HToroBblii KOHTPOJIb BKIIIOYAET B ceOsl:

- BBIXOJIHO€ TECTUPOBAHHE C MCIIOJIb30BAaHHEM KOMITBIOTEPHOI cUCTeMbl 00pabOTKH pe3yibTa-
ToB (30 BOnpocoB 1o 4 BapuaHTa OTBETA Ha KaX bl BOIPOC);

- 9K3aMEH I10 TEOPETUYECKOMY U MIPAKTUYECKOMY MaTepuany (OLleHOYHOEe CPEJCTBO MpPeCTaBIs-
eT coboii ouier, cocTosui U3 4 BONPoCcoB, CPOPMUPOBAHHBIX HA OCHOBE IUJAKTUYECKOT0 MUHUMYyMa
yueOHO0-00pa30BaTeNbHOTO IUKJIA, OTPAKEHHOTO B pabouel yueOHO mporpamme).

YpOBEHb TOCTUTHYTHIX KOMIIETEHIIMM OLIEHUBAETCS C MPUMEHEHUEM OauIbHO-PEHTHHIOBON
CUCTEMBI.

CremneHp yCHEUHOCTH OCBOCHUS IHUCLUUIUIMHBI B CUCTEME 3a4ETHBIX €IMHUI] OLICHUBAETCS CyM-

Mo 6a1oB, nucxoas u3 100 MakcuManbHO BO3MOXHBIX, 1 BKJIIOUAET JIBE COCTABJISIOIINE:

nepBaﬂ COCTaBAOWanA — oleHKa IIpEnogaBaTejieM UTOIrOB y‘-Ie6H01>i ACATCIIbHOCTH CTYACHTA

M0 M3YYEHHUIO KKJIOTO MOJYJIS JUCIUIUIMHBI B TEUCHHE MPETYCMOTPEHHOTO YY€OHBIM IJIAaHOM Bpe-
MEHHOI'0 OTpe3Ka.+
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CtpykTypa 6aJIoB, COCTABIISIONINX OAJUIBHYIO OLIEHKY MPETOAaBaTelIsl, BKIIOYALT:

Ne mi/m ®opMa KOHTPOJIA Cymma 6amioB
3a BCe 3aJlaHus
1. Brimmonnenue I3 u KT, B ToMm unciie: 24
- pacYeTHBIX 6
- KOMIUIEKCHBIX 18
2. [ToaroToBka pedepara, PI'P 10
3. TecToBbIit KOHTPOJIb (BXOIHOM, 00yJarOIInil, NTOTOBBII) 26
4, MoayabHBIN KOHTPOJIb 40
Uroro: 100

Bropas cocrapnsiomias — OleHKa aKTUBHOCTH, MHULIMATUBHOCTH, JOOPOCOBECTHOCTH PabOTHI
cryaenta. OHa 3aKJII0YaeTcsl B IIPpaBe MPernoiaBaTelsi 0CBOOOXKIATh CTYIEHTa OT UTOTOBOW aTTECTAIlU
B BUJIC DK3aMEHA, €Cclii CTYyACHT HaOpasl He MeHee 63 GaJlJIoB OT MaKCHMaJIbHO BO3MOXKHOTO MX KOJIHU-
YecTBa M IIPH 3TOM  ITOJIYYMJI 3HAYAIIHUE OIEHKU (HE MEHEee YeM IO OJJHOMY 0aJuTy) MO KaXJI0My BUIY
TECTOBOT'O U MOJYJILHOTO KOHTPOJIS.

B stom ciyuyae B mepecuere Ha MPUMEHSEMYIO B YHUBEPCUTETE S-0JITbHYIO KAy

OILICHOK, B 3aYETHYIO KHIDKKY CTYJCHTA BBICTABIISIFOTCS CIEAYIOLIUE OLEHKHU:

5 (otmuuHO) — 3a 85,0 1 6osee 6AIOB;

4 (xopomio) — 3a 75,0— 84,5 Ganna;

3 (ynoBneTBOpuTENbHO) — 32 63,0 — 74,5 6aios.

Ecnu crynent nHabpan menee 63 6aiioB, TuOO kKellaeT MOBBICUTH OTYYEHHYIO UM aBTOMaTH4e-
CKUM ITyTE€M OIICHKY, OH CHIaeT UTOTOBBIN 3k3amMeH. O0mas cymma 0aioB 1o 3K3aMEeHAIMOHHOMY Ou-
JIEeTY MpH MPaBUILHOM U MOJHOM OTBETE Ha Bce Bompockl paBHa 20. [IpuHIMnuaIsHO HEBEPHBINA OTBET
Ha OJIMH U3 BOIIPOCOB OLICHMBAETCS B «MUHYC 2 0Oajlia», 0TKa3 OT OTBETa Ha KaKOi-IMOO BOIPOC olle-
HUBaeTCs B «MHHYC 5 0amioBy. [lomyueHnHble Ha 9k3aMeHe Oalibl CyMMUPYIOTCS ¢ HAOpaHHBIMH Oali-
JaMH 10 PEUTHHTY 32 CEMECTp, U OIEHKA BBICTABIIACTCS IO MPEICTABICHHON BBIIIE MIKaJe (OTKIOHE-

HHE COCTABJISIET OLICHKA 3 (YI[OBHCTBOpI/ITCJ'ILHO), KOTOpPAas BBICTABJIACTCI OT MUHHUMAJIbHOT'O 3HAYCHUS
51 Gam).

8. Ilpumepot 6onpocoeé u 3a0anuii 013 NPOBEOCHUA MEKYULE20 KOHMPOTA U NPOMEHCYMOY-
HOUl ammecmayuu npu 0Ce0eHUU OUCUUNIUNHDL, A MAKMCce 0N KOHMPOIA CAMOCMOAMENbHOU Pa-
oomul odyuarouezoca no omoenvhvim pazoenam XUMHH

8.1. Tekywyuit konmpono
8.1.1. BapuaHT BXOJHOI0 TECTA HA IPOBEPKY OCTATOYHBIX 3HAHMI 110 XUMHH

BxonHo# TecT mpesuiaraercs CTyA€HTaM Ha MEPBOM IMPAKTUYECKOM 3aHSATUU MO XUMUU IS
IPOBEPKU OCTATOYHBIX 3HAHUII MO MporpaMMe OOLIETo CpeHero 0Opa3oBaHus, COJIEPKUT MPEeUMyIIie-
CTBEHHO MOHSATUIHBINA anmapar U 3aJa4d Ha OCHOBHBIE 3aKOHBI CTeXHOMeTpuu. Tect coaepxkut 10 Bo-
IIPOCOB, MO KaKJOMY M3 KOTOPBIX IIpeJUIaracTcst 4 BapuaHTa OTBETOB, U JIMIIb OJAWH U3 HUX IPaBUIIb-
HbI. Bpems BoinonHenus 3aganus — He 6osee 20 MUHYT.

1. OTtHOCHTENBHAS MOJIEKYIJIIpHAst Macca aTlOMUHUS XJIOPH/Ia paBHA!
Bapuanmur omeemoe:

a) 27 r/Mob; 0) 133,5; B) 60,5 r/MOIIB; r) 87,5.

2. Hucroe BeniecTBO COCTOUT U3 YaCTHIL:
Bapuanmur omeemog:

a) OIHOTO U TOT'O K€ XUMHUYECKOI0 AJIEMEHTA;

0) OJTHOTO M TOTO K€ XMMHYECKOT'0 3JIEMEHTA HJIM PAa3HBIX XUMHUUECKUX JIEMEHTOB;

B) pa3HBIX XUMUYECKHX JIEMEHTOB;

I') IPOCTOTO UJIU CJIO’KHOTO BEILIECTBA.

3. Mopckas Boia — 3T10:
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Bapuanmur omeemoe:

a) MPOCTOE BEIIECTBO; 0) CII0’)KHOE BEIIECTBO; B) CMECh MPOCTHIX BEIIECTB;

I') MHOTOKOMIIOHEHTHBI PacTBOP.

4. CokpamenHoe nouHoe ypasaenne H' + OH <=> H,0 cooTBeTCTBYET B3aHMOICHCTBHUIO:
Bapuanmur omeemoe:

a) Fe(OH); ¢ HCI,; 6) HNO3 ¢ NaOH;

B) CU(OH)2 ¢ H,SOqy; F) CH3COOH ¢ NH4OH.

5. B pactBope Hatpus kapOoHara cpena:
Bapuanmur omeemoe:

a) KUCJIOTHAS; 0) HeHTpanbpHasl; B) OCHOBHas; r) conéHasl.

6. Ilpu B3auMo/eiicTBUU MEIM ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM 00pa3yroTes:
Bapuanmuot omeemos:

a) CuSO4 + Hy; 6) CuS0O, + SO, + H0; B) CuO + H,S; F) CuO + S + H,0.

7. B psny N — P — As — Sb — Bi Hemeramnyeckue cBoicTBa:
Bapuanmur omeemoe:

a) YCUIIMBAIOTCS, 0) ocTaroTcs 6€3 U3MEHEHNS,

B) 0c1a0eBaoT; I') IPEBPALIAIOTCS B KUCIOTHBIE.

8. 'oMonoruyeckuit psji aJIKaHOB:
Bapuanmuvr omeemog:

a) CoHe, C3Hs, C4H1o, CsHao; 0) CoHz, C3Hy, C4Hs, CsHg; B)
CoHa, C3Hs, C4Hg, CsHyo; r) CHa, CoHg, C3Hio, C4H16, CsHao.

9. BBICOKOMOJIEKYIISIPHOMY COEIMHEHUIO IIOJIHUIPOMIIEH)» COOTBETCTBYET MOHOMED:
Bapuanmuvr omeemog:

a) CH,=CH-CHz5; 6) CH,=CHy; B) CHZZCH-CH2C1; F) CH,=CH-CgHs.

10. ATomMHOE PO COCTOUT U3:
Bapuanmot omeemog:

a) IPOTOHOB U AJIEKTPOHOB; 0) HEUTPOHOB U IEKTPOHOB; B) HY-
KJIOHOB U 3JIEKTPOHOB; T') IPOTOHOB U HEUTPOHOB.

8.1.2. BapuaHnT o0y4aromero Tecta JUIsl 3aKpenieHust 3HaHUi 10 TeMe «OCHOBHbIE XMMH-
yecKkHre NOHATHS U 3aKOHbI XUMHUM

Tect paccuntan Ha TpynoeMmkocTs 0,5 akagemudeckoro daca (20 MUHYT) U Ipeziaraercst Kak
yIpaXHEHUE 7Sl 3aKpEeIyIeHHs] IOHATUHHOrO anrapara U HaBBIKOB 3JIEMEHTApHbIX BbluMciaeHuil. Co-
JIepKUT TpH OJI0Ka 3a7aHuil: B O10kax A u B HeoO6xo1uMo BbIOpaTh MpaBUIIbHBIE OTBETHI (U3 MPEIo-
YKEHHBIX BApHMAHTOB OTBETOB JIMIIb OJIMH BEpHBIH), a B O10ke b HEOOXOAMMO CaMOCTOSTENBHO U3bI-
CKaTh OTBETHI U BIIMCATh UX B 3a/laHUE.

A) BbiOepuTe npaBWIbHbINA 0TBET (00BeIUTE €ro KPY:KKOM).

1. XuMunyeckoe BeLecTBO 3T0:
Bapuanmur omeemoe:

a) CMeCh OJIMHAKOBBIX WM PA3HBIX aTOMOB;

0) marepusi, obnanaromas GU3NIECKON MacCoii;

B) HA0Op JOCTAaTOYHOI'O KOJIMYECTBA aTOMOB, HOHOB, MOJIEKYJI JUIsl ITPOSIBJICHUS X XUMHUYECKUX
CBOICTB;

I') XUMHUYECKHH JIEMEHT WINA COBOKYITHOCTh Pa3HbIX XUMHUYECKUX JIEMEHTOB.

2. XUMHYECKOE COETUHEHNE ITO:
Bapuanmur omeemog:

a) COBOKYITHOCTb OJJMHAKOBBIX HJIM Pa3HBIX aTOMOB, 00BEAMHEHHBIX XMUMHUECKOH CBS3bIO;

6) HaOop aTOMOB WJIM MOJIEKYJI, CIIOCOOHBIX CYIIECTBOBATh B PA3MUYHBIX arperaTHbIX COCTOS-
HUSX;

B) MaTepUabHbII 00BEKT, 00Ia1aI0INIA XUMUYECKUMHU CBOHCTBAMU;

') COeIMHEHUE XUMUYECKUX BEIIECTB WJIM XUMUYECKUX JIEMEHTOB.

3. C1oxHbIe XUMUYECKHE COSTMHEHUSI COCTOAT H3:
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Bapuanmur omeemoe:
a) Habopa MPOCTHIX BEIIECTB; 0) aTOMOB Pa3HBIX XUMHYECKUX JIEMEHTOB;
B) CMeceil aTOMOB MJIM MOJIEKYJI; T') COBOKYITHOCTH IPOCTBIX XUMHUYECKUX COCTUHEHUH.

4. EnuHuIa u3MepeHus: KOJIM4ecTBa BeIeCTBa —

Bapuanmur omeemoe:
a) MOJIEKYyJIa; 0) aTom; B) MOJIb; I') XUMHYECKHI SKBUBAJICHT.
5. OgHOMY MOJIIO HOHOB BOJIOPOJa SKBUBAJICHTEH:

Bapuanmot omeemog:
a) OJIMH aTOM BOJIOPO/JIa;
0) ogHa MoOJIeKyJIa KUCIOpO/a;
B) OJIMH TPaMM OJIHOBAJICHTHBIX aTOMOB WJIM OJHO3APSIHBIX HOHOB;
T') OJTUH MOJIb JIFOOOT0 XMMUYECKOTO BEIECTBA.

b) Jonummre HeoOXoauMbIe cJI0Ba (BbIpaskeHusi, GopMyJibl).
1. SIBnenue, KOoraa OJHO U TO K€ XMMHUUYECKOE COSAMHEHHE 00pa3yeT HeCKOJIbKO XUMUYECKUX

, Ha3bIBaeTCs .

2. OtHOCHUTENBbHAS TUIOTHOCTH [IOKa3bIBa€T, BO CKOJIBKO DPa3 OJUH ra3s
WIH JPyToro rasa.

3. IocrosinHas ABOraapo MOKa3bIBaeT, Kakoe co-

nepkutes B 1 Moie 11000ro XUMHUYECKOTO BEIeCTBA.
4. MareMaTUuuecKOMY BBIPAXXKEHHUIO 3aKOHA SKBUBaJeHTOB M. PuxTtepa coorBeTcTBYeT (hopmyia

5. ®opmyna xumuueckoro BemectBa K;SO, moka3piBaeT €ro CTEXHMOMETPUYECKUN COCTaB, a
MMEHHO: | MOJb 3TOro BemecTBa O0Opa3oBaH W3 aToMapHoro Kamus, 1 Mo
u aTOMapHOTO KUCJIOPO/Ia.

B) IIpou3Beasi COOTBETCTBYIOIIHE PACUYEThI, yCTAHOBUTE MPAaBUJIbHBINH OTBET.

1. Cmemanu 8 r cepsl ¢ 20 1 nopoika xene3a. CMech MPOKATUIN U B PE3YJIbTaTe MOTYYUIIH:
Bapuanmuvi omeemog:

a) 28 rkenesa cynbpuaa B cMecu ¢ cepoii; 0) 28 1 kernes3a cyiabhuaa B CMECH C JKEIe30M;

B) 28 r xene3a cynbduaa; ) 28 T cephl U Kemesa.

2. B 44 r nuokcuaa yriaepoaa coiepKUTCsS aTOMOB KHCIOpOia:
Bapuanmuvr omeemog:

a) 6,02:10%; 6) 12,04-10%; B) 88 T; r) 44 MOIB.

3. MonekynsapHbIi KUCIIOPO Maccoi | T Mpy HOPMAITBHBIX YCIIOBHSIX 3aHUMAET 00beM:
Bapuanmuvt omeemoe:

a) 22,4 n; 6) 11,2 m; B) 0,7 m; r) 5,6 1.

4. KonuuecTBO BelIecTBa IKBUBANIEHTOB (ocdopa, kuciopona u 6poma B coeanHeHusx PHs,
H,0, KBr paBssI:
Bapuanmot omeemog:

a) 0,33 momnp, 0,50 Monb, 1,0 MoTB; 0) 3,0 monb, 2,0 monsb, 1,0 Mo, B) 31
r/MoJb, 16 r/mMoib, 80 1/MOJIb; r) 10 r/mMomb, 8 r/™MOIB, 40 T/MOB.

5. Ammuak NHj3 Tspxenee Bomopona Hp u erde azora Na, Tak Kak:
Bapuanmur omeemog:

a) M{(NH3) = 17; 0) D2 = 8,5 u D2 = 0,6; B)
o(N) =82%, o(H) = 18%; 1) M(H>2) =2 r/mons; M(N3) = 28 r/M0Ib.

8.1.3. BapuaHT 10MalIHero 3aJaHus Mo TemMe
«l'[pnpoz]a XHUMHYECKOH CBA3ZM B KOMILJIEKCHBIX COCAIUHCHUAX
Jomaiinee 3aganue coaepkut 10 BOmpocoB KOMIUIEKCHOTO XapakTepa, MO3BOJISIOIUX 3aKpe-
IMUThb MOJYYCHHBIC 3HAHWA, Pa3BUTh HAaBBIKU BBIYHCIIEHUN U OIIPEACTICHHYIO CTCIICHDb KOMHeTeHHI/Iﬁ B
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norcke Hanboyiee TOYHOTO U KOPOTKOTro oTBeTa. OO0Ias TpyJ0eMKOCTh 3a/IaHus — 2 aKaJeMHYeCKHX
gaca (120 munyT).

1. Onpenenute 3apsaasl KOMIUIEKCOOOpazoBaTeei, X KOOPAWHAIIMOHHBIE YMCIa U JIaiiTe Ha-
3BaHusA craeayromuM KoMiuiekCHbIM coequaenusam: Ko[PtCls(OH)2]; [Ni(NH3)6]S203; [Cr(H20)3F3];
[Fe(H20)s][Hgl4].

2. CocTaBbTe KOOPAWHAIIMOHHBIE (hOPMYJIBI CISAYIOMNX KOMIUIEKCHBIX COCIHMHEHUN: a) aMMO-
HUSl JHAMMHHOTETpaTHonnanaToxpomMart (3); 6) akBaTpuaMMHHOIUXJIOpOKoOanbTa (3) XJIOpU; B) ak-
BaTPUAMMUHOIUXJIOPOATIOMUHMS Tpualerarodeppar (2); r) OKTakapOOHMITUPOINM.

3. U3 pactBopa u3omepa smmupudeckoid popmymnsl CoBrSO4-5NH3 kpacHo-puoneToBoro npera
He yaaéTcs ocaiuTh OpOMUI-UOHBI Br', HO NIpu AelcTBUM MOHAMH Ba®* ocaxxaaercsi BaSO,4. B pacTBo-
pe Ipyroro m3omepa dTOW K€ IMIMPUIECKONW (POPMYIbI, HO KPACHOTO I[BeTa, HA00OpOT, HE yHacrcs
0CaIuTh SO42' - woHbl, HO AeiicTBueM AgNO3; ocaxknaercs cepedpa Opomua AgBr. CocraBpTe KOOpIU-
HAITMOHHBIE (POPMYITBI U30MEPOB KOMIUIEKCHBIX COSTHHECHU.

4. U3 BogHoro pactBopa, conepxamero 0,04 MOJIb KOMIIJICKCHOTO COEJIMHEHHUS COCTaBa
PtCls-3NH3 npu nobasienuun cepebpa Hutparta ocaxkaaercs 0,04 monb cepebpa xmopuaa. CocraBbTe
KOOPJIMHAIIMOHHYIO ()OPMYITY KOMIUICKCHOTO COCIMHEHHSI U HA30BUTE €TO.

5. Hcnonp3ys cripaBoYHbIE JaHHBIC, OOBICHUTE, TTOUYEMYy HEBO3MOXKHA PEAKITUS MEXKIY aHHO-
namu [Fe(CN)]® 1 NCS’, Ho Bo3MOkHa peakuust Mexay anuonamu [Fe(NCS)g]* u CN'. Hanummte
ypaBHEHHE BO3MOXKHOH peakiuu oOMeHa.

6. U3 coueraHust 4acTHIl Co3+, NH3, NO, u K MOXHO COCTaBHTH CeMb KOOPAMHALIMOHHBIX
bopMyIT KOMIUIEKCHBIX coeIuHeHHH KoOanbTa, oaHa u3 KoTophix [Co(NH3)s](NO,)s. CocraBbre dop-
MYJIbI IPYTHX IIECTH KOMIUIEKCHBIX COCIMHEHUI KOOAIbTa.

7. DKCIIEPUMEHTAIBHO YCTAHOBJICHO, 4T0 KoMIutekcHbi annon [Ni(CN)4]* nposisier quamar-
HUTHBIC CBOWCTBA. VICTOIB3yss METO/ BAICHTHBIX CBSI3CH, ONPEACIUTE THII THOPUIM3AIMN aTOMHBIX
opOuTasneit mpu 06pa3oBaHUU ITOTO UOHA.

8. CocTaBbTe SHEPreTHUYECCKYIO qrUarpaMMmy oOpasoBanus cBsi3eii B komruiekce Nay[TiFs].

9. C mo3unuii TeOpUH IOJISI JIMTAHAOB O CTPOCHUU KOMILUIEKCHBIX COSAMHEHHUI OOBSICHUTE TIPH-
YHHY HAJIMYHSI OKPACKU Y BCEX KOMIUICKCHBIX COCTUHCHUHN 30J10Ta B CTCIICHH OKUCICHHS +3 U OTCYT-
CTBUE OKPACKH Y KOMILUIEKCHBIX COCIMHEHH 30JI0Ta B CTENICHU OKUCICHUs +1.

10. CpaBHHUB KOHCTAHTHI HECTOMKOCTH KOMILJIEKCHBIX MOHOB, YCTAHOBUTE, B KAKOM HarpaBlie-
HUU Oy/IeT MPOTEKaTh PEeaKIus OOMeHa:

[ZN(CN)s]* + [Cu(NHg)s]*" <=> [Zn(NH3)s]** + [Cu(CN)4]*".
8.2. Pybestcnulit KOHmpono

8.2.1. Mooynvuwiit konmpons Ne 1
3ananue BKiIO4aeT B ceds 10 BOMPOCOB TEOPETUUYECKOTO M MPAKTUYECKOro (pelieHue 3ajad)
XapakTepa, B TOM YHUCIIE:
1. OcHOBHBIE XMMHUYECKHE TOHSTHS - aTOM, MOJIEKYJIa, KOJIMYECTBO BELIECTBA, Ia30BbIE€ U CTEXHO-
METPUYECKUE 3aKOHBI.
Pacuetsl o xumuueckum Gopmynam U XMMHUYECKUM YPaBHEHUSIM.
PacdeTsl XUMUYECKOr0 SKBUBAJIEHTA U MOJISIPHOM MAacChl SKBUBAJIEHTA BELIECTBA.
Crpoenue atoma u [lepnognueckuii 3axon .M. MenneneeBa. SnepHbie npeBpalieHus.
Teopus xumuueckoil cBsi3u. IlocTpoeHne cxeM XMMHUECKUX CBSA3EH 110 METOAY BAJIEHTHBIX CBS-
3ell U METOy MOJIEKYJISIPHBIX OpOHUTAasIe.
MexmonexyisipHble B3aumoaeiicTBus. KoMiiekcHble coeTMHEHuSI.
7. DHepreTHka XMMHUYECKHX IpolieccoB. KuHeTnueckne 3akOHOMEPHOCTH. XUMUYECKOE U TEPMO-
JuHaMmuueckoe paBHoBecue. [Ipunnun Jle Hlarense-bpayHna.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEMHEHNI. B3auMHbIe npeBpaleHus BemeCTB.
9. OcHOBHBIE KJIacChl OpraHUYecKux coeanHeHunii. Kimaccudukamus u HoMeHKIaTypa.
10. YpaBHUBaHHE OKHCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIUH METOJO0M D3JIEKTPOHHO-HOHHOTO
OanaHca.

o akown
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MopaynpHBI KOHTPOJIb OCYLIECTBIISIETCS B ayAUTOPUU, B IPUCYTCTBUM IIPENOAABATEIIA, BHE
y4eOHOT0 pacIucaHus, B TCUCHUE OJTHON aKaJIeMUUECKON Taphl.

OO6mmas cymma 0aJiIoB MPU MPABHIILHOM PEIICHUH 3aTaHui MOAyIsl cocTanisiet 20.

Yyactue Kaxa0ro CTyJeHTa B MOAYJIbHOM PYOSKHOM KOHTPOJIE SIBIISICTCS 0083aTeJIbHbIM.

Oopa3zey codepricanus 3a0anuii mMooyas Nel

Monayab Nel
OcHOBHBbIE OHATHS U 3aKOHBbI XUMUM. CTpoeHne BemecTBa. OCHOBHBIE KJIACCHI HEOPra-
HUYECKUX U OPraHn4YecKux coeqnHennii. Q0mme 3aKOHOMEPHOCTH NPOTEKAHUSA XUMHUY e-
CKHX npoueccoB. OKNCIUTENbHO - BOCCTAHOBUTE/IbLHbIE CHCTEMBI

Bapuanrt Ne n

1. Onpenenure KOJIMYECTBO aTOMOB a30Ta B 17 r aMmuaka u B 17 Mosib aMmmuaka.

2. Ilpu paznoxkenuu 21 r kapOoHaTa ABYXBaJCHTHOTO METAJlIa BBLACIHIIOCH 5,6 J1 OKCHIa yriie-
pona (1V), u3mMepeHHOro Mpu HOPMAIBHBIX YCIOBUSAX. Y CTAHOBUTE (DOPMYILY COJH.

3. Ilpu B3aumopeiicteuu 1,28 r Meramia ¢ Boaoi Bbaenuiock 380 M Boopoaa, U3MEPEHHOTO
pu 21°C u naBnenun 104,5 lla. Onpenennre MOJISIPHYIO MAacCy SKBUBAJICHTa METalIa.

4. O0bscHute, noyemy aneMeHThl Ne 40 u Ne 50 pacrnosoeHsl B OJJHOM MEPUOJIE, OJITHOM IpyII-
e, HO B pa3HbIX noArpymnmnax. O6ocHyiite Barn oTBET cOrjgacHO KBaHTOBOW TEOPUH CTPOSHUSI aTOMOB
3TUX AJIEMEHTOB.

5. Pacnpenenute monekynsl MgO, HF, Sy, CO B mopsinke Bo3pacTaHusi MOJSIPHOCTU CBSI3U B
HuX. OOBSICHUTE TPUYUHBI U3MEHEHUS TIOJIIPHOCTH.

6. Onpenenute 3apsa KOMIIEKcooOpa3oBaTeis B kommuiekcHoM coeaunennn K[ASCIF3]. [aiite
Ha3BaHUE ITOMY COEIMHEHUIO.

7. CocTaBbTe ypaBHEHHUS PEaKIuii, C MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH CIIECAYIOIIHE
MpEeBpaILCHUS:

Mg— MgSO4 — Mg(OH), — MgO — MgCl, — Mg(NO3), —MgO — Mg.

8. Onpenenure 4UCI0 BEMECTB, H300PAKEHHBIX TIPH MTOMOIIIH CIEAYIONINX (HOPMYIT:

a) CH3 —CH=CH- CH3; 6) CH3 —CH - CH2 — CH3; B) CH3 — CH2 ?
| |
CHs; CH3; — CH - CH3
9. Ilpwu pa3nokeHUH Kallusl XJI0paTa 1o peaKIiuu
KCIO3 (k) — KCI (k) + 120, (1)

obpazoBasiocs 4,48 1 (H. y.) Ta3o00pa3Horo kuciopoaa. OnpenenuTe BbIICTUBIIEECS MPU dTOM KOJHU-
YECTBO DHEPIHH.

10. VYpaBHslTe METOAOM AJIEKTPOHHO-MOHHOTO OajaHca CJEIYIOUIYI0 OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHYIO PCAKIIHUIO:
H,0O, + KMnQO4 + H>SO4 — 05 + MNSO4 + K,SO,4 + H50.

8.2.2. Mooynvuutii kKonmposus Ne 2

3ananue BkioyaeT B ce0s 10 BOIIPOCOB TEOPETHUUECKOTO M MPAKTUYECKOTO (pelieHue 3aay) Xa-

paxTepa, B TOM YHCIIE:
1. CriocoObI BbIpaKeHUsI COCTaBa PacTBOpa.
2. 3axonsl Payns u Bant-T'odda (kommmraTuBHbIE CBOWCTBA PAaCTBOPOB).

Bonopoansiii nmokazatens pH, npousBeneHre pacTBOPUMOCTH OIpaHHUYEHHO PACTBOPHMBIX CO-
eIUHEHUN.
PaBHOBecue B pacTBOpax 37eKTpoauToB. CHUIIbHBIE U ca0ble AIEKTPOJIUTHL.
['maponus. YpaBHEHHS THAPOIIN3A: IPOCTOTO, CIOKHOTO, CTYIIEHYATOTO.
Bydepnsbie cuctembl. Mexanusm 0yhepHOro neicTBus.
Komnongueie cucremsl. CTpoeHUE KOJUIOUHOW MULIEIIIIBL.
["anpBannyeckuii anement. Onpeaenenue sMeKkTpoaHoro norenuana u 3/1C.

w
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9. DrnekTponu3 B pacTBOpaX MEKTPOIUTOB. BBIX0/1 BemecTBa mo ToKy.
10. Koppo3ust METaJIJIOB 1 METOIbI 3AIUTHI OT KOPPO3HHU.

MonynbpHBIII KOHTPOJIb OCYILECTBIISIETCS B ay[AUTOPUHM, B NIPUCYTCTBUM IPENOJABATENsS, BHE
y4e0OHOTr0 paclycaHus, B TCYCHUE OJTHOM aKaJIeMUUYECKON Maphl.

O6mmas cymma 6aJiioB pU NPAaBUJILHOM PEIICHUH 3aJaHuil Moayist cocTasisier 20.

Yyactue Kaxa0ro CTyJIeHTa B MOJIYJIbHOM PYOSKHOM KOHTPOJIC SBIISICTCS 00S13aTeIbHBIM.

Ooépasey codeprcanusn 3a0anuit mooyns Ne 2
Monayab Ne2
Teopust pacTBopoB. UCTHHHBIE M KOJLJIOUAHbIE PACTBOPbI. DJIEKTPOXH-
MHYecKHe CHCTeMbI H MPOoLecchl
Bapuanrt Ne n
1. PaccuuTaiite, kakuMu OyayT MaccoBasi OJISl U MOJISIpHAsl KOHLIEHTPALUs a30THOM KUCIOTHI B
pactBope, eciu k 40 M1 pacTBOpa a30THOM KUCJIOTHI ¢ MAacCoBOM noieit 96% (mmornocts pactBopa 1,50
r/mut) npunuth 30 M pacTBopa KucioThl ¢ MaccoBoit gosueit HNO; 48% (motnocts 1,30 r/mm). Tlomy-
YEHHBIN MTOCTIe CMEIIMBAHUS PACTBOP UMEET IUIOTHOCTH 1,45 T/Mi1.
2. MaccoBast 1o HEJIEKTPOJIUTa B BOAHOM pacTBope paBHa 63%. PaccuuraiiTe MONSpHYIO
MaccCy 3TOT0 HEAIEKTPOuTa, eciu npu temreparype 20° C naBiieHHe BOJSHOIO Iapa HaJl paCTBOPOM
(P) paBHo 1399.,40 I1a. /laBnenue napoB Bojsl (Po) npu nanHoit remmneparype pasHo 2335,42 Ila.

3. JlaHbI ypaBHEHUS IBYX pEaKIUil:

CH3COOH + NaCl <=> CH3COONa +HC1 u Na,CO3 + 2HC1 = 2NaCl + H,CO:s.

Onpenenure, Kakas U3 3TUX PEAKLMN UIET B IPSIMOM HalpaBlIeHUH, a Kakas - B ooparHom. O0oc-
HyliTe Bare perienue ypaBHeHUSIMU B HIOHHOM BUJIE.

4. Onpenenure koHenTpanuio nonos H' u pH pactsopa mypasbusoii kuciotst HCOOH, s
KOTOpPOM KOHCTaHTa JUCCOIMAIIMKU paBHA 1,8 * 10'4, a creneHb gucconuanuu 3%.

5. lns onleHKH creneHu kuciaoTtHocTu (pH) pacTBopa cepoBoaoposia CTYIEHT 3alucal Cienyro-
M€ ypaBHEHUs peakiuii: HyS = 2H' + SZ'; S* + H,0 <=> HS™ + OH'. CtyneHT cnenan BbIBOJ, YTO
cpena B pactBope ctayia ocHoBHas (pH > 7). Haiiiure ommOKy B €r0 pacCyXACHHSIX.

6. Onumure MexaHu3M OydepHoro neicTBUS CHUCTEMBI, COCTOSIIEH U3 paBHBIX 00BbEMOB OJMHA-
KOBO# KOHIIeHTpaIuu pactBopoB mypasbruHo# kucinotel (HCOOH) u natpus popmuara (HCOONa).

7. 3osp cepebpa noauna Agl monyuen npu podasiaenun k 0,021 0,01H pactBopa Kl 0,0281
0,005H pactBopa AgNOs. Onpenenure 3apsi] 4acTUIl TOJTYICHHOTO THAPO(HOOHOTO 30JI1 U HAITUIIIUTE
(dopMyity ero MULEIUIBI.

8. CocTaBbTe TaIbBAaHUYECKHH 3JIEMEHT, 00pa30BaHHBIH JKEJIE3HBIM U CBUHIIOBBIM 3JIEKTPOIaMH,
norpyxeHssiMu B 0,005 M pactBopsl ux coneil. Paccuntaiite 3/1C 3T0r0 s5eMeHTa 1 HaluIIuTe CXe-
MBI DJIEKTPOIHBIX TPOIIECCOB.

CIpaBOUHBIC JAHEBIE: ¢ e - 0,44 B; 0° pym’ = - 0,13 B.

9. s momyuyenust 1mM” xJjtopa Mpu 3JIEKTPOIM3€ BOJAHOTO pacTBOpa HUKENS XJIopHa ObLIOo
IIPONYILIEHO Yepe3 pacTBop 2423 A-u snextpuuectsa. OnpenenuTe BbIXOA XJopa 1o Toky. [Ipusenure
HOoJHY0 cxemy 3ekrponu3a pactBopa NiCl, ¢ mpumeHeHreM rpadUTOBBIX IIEKTPOJIOB.

10. OOBscHUTE NPUUMHY ITYOOKOM KOPPO3UH Kejle3a MPU HapYILIEHUH €ro 3aIllUThl B BUJE
JYXEHOTO (OJIOBIHHOTO) MOKPBITHSI.

8.3. Hmozoswiit Konmposnw
8.3.1. Hmozoegwlit (6b1x00H0I1) mecmoevlii KOHMPOlb
[TpoBoaKTCS B KOHIIE ceMeCTpa B IMEPUO]T 3aU€THOM CECCHH U SIBIIICTCS 00S3aTEIBHBIM TSI J0-
mycKa CTyJIeHTa K cAaude dk3aMeHa 1o xuMuu. Tect BkitouaeT 30 BOMPOCOB, OXBATHIBAIOIINUX BCE Pa3-
neNbl pabodeit mporpaMmebl. J[Jsi Kakoro BoOIpoca CTYACHTY INpejiaraetcs 4 BapuaHTa OTBETa, OH
JOJKEH BBIOpaTh ONMH U3 HUX. OTBETHI COCTABICHBI TAKUM 00pa30M, 4TO CPey HUX HET HU OJHOTO
3aBEJIOMO JIOKHOTO, XOTSI a0COJIOTHO MPABUIBHBIM SBJISICTCS JIUIIL OJUH. TONBKO TOT M3 CTY/ICHTOB,
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KTO TIOHSJ CYTh 3a/IaHUS U 3HACT €ro TEOPETUUECKYIO U MPAKTUUECKYIO 0a3y, MOXKET YBUIECTb OTIH-
Yusl B IPEJIaraeMbIX BAPUAHTAX U HAUTHU IPABUIIBHBIA OTBET.

Ha BbInonHeHue Bcero 3aaHusi OTBOAUTCA 2 akaJeMUuecKux yaca. KomnbplorepHas nporpamma
00paboTKH pe3yNbTaTOB TECTUPOBAHMS COCTaBIEHA TAKUM 00pa3oM, UTO MO OKOHYAHUH TECTUPOBAHUS
CTYACHT MOXET Y3HaTh HE TOJIbKO MOJYYEHHYIO UM CYMMY 0aJUIOB (TE€CT OLIEHUBACTCS MAaKCUMAIbHBIM
KoruecTBOM OamioB 20), HO U yBHUIETh, HA KaKKe€ BOMPOCH! UM JIaHbI HEBEPHBIE OTBETHI.

[Ipenyiaraemeie 3a1aHusl YIUTHIBAIOT MUHUMAJIBHO HEOOXOAMMBIEC 3HAHUS IO MPEAMETY IS MO-

JyYEHHUS TTOJIOKUTEITLHON OIICHKH.
Oopazey umozo6020 (6b1x00H020) mecma

Beixoanoi Tect
Bapuanrt Ne n

3aoanue 1

[TpaBuiIbHBIE XUMUYECKUE MOHSATHUS MPUCYTCTBYIOT B CIIEAYIOIIEM HAbope
Bapuanmot omeemos:

a) MOJICKYJIBI XJIOPUA HATPHsI, BO3TyXa, ApTOHA;

0) aTOMBI reNusi, KUCIOpO/a, Kejes3a;

B) okcubl Al,O3 1 Fe,03 cocToSAT M3 MOJICKYIT alTFOMUHHS, JKelle3a U KUCIOPO/Ia;

I') MOJICKYJIBI aMMHAKa U YKCYCHOUM KUCIIOTBI cOCcTOST U3 atoMoB N, Hy 1 Cy, Hp, O,.

3aoanue 2

OOBeMBI Ta30B KHCIIOPOJIa U a30Ta, BCTYIMUBIINE B PEAKIIMIO MOJIyYCHUS 4 MOJIb YKBUBAJICHTOB
OKcHIa a3oTa (4), paBHbI COOTBETCTBEHHO (H.Y.):
Bapuanmur omeemos:

a) 11,21 0,u 22,4 1 Ny; 0)5,6 1021 2,8 1Ny,
B) 22,41 021 11,2 1 Nyp; r) 2,81 021 5,6 1 No.
3aoanue 3

[Tpu B3ammopericTBUM 1 1 HEM3BECTHOTO ra3a ¢ 2 J1 KUCIopoaa odpasyercs 2 J1 JUOKCUAA yTrie-
pona u 1 11 azora. @opMyna HEM3BECTHOI'O ra3a:
Bapuanmuvr omeemog:

a) CoNy; 5) CNy; B) CoNg; F) C3N4.

3aoanue 4

OTtpunatenbHbIE HOHBI 3JIEMEHTOB UMEIOT 3JIEKTPOHHBIE KOH(PUTYpaIiH:

15%25%2p°(3); 15225%2p°(3%): [Ar]3d%°4s?3p°(D%). DTH 3JI€MEHTHI:
Bapuanmuvt omeemoe:

a) ¢Top, KUCIOPO, MBIIBSIK; 0) HEOH, aproH, KPUITOH;

B) HAaTpHii, MarHuii, pyouIuii; r) HEOH, KUCIIOPOJ, CEJICH.

3aoanue 5

[Tpu 6oMOapIMpOBKE 0-4YaCTHUIIAMU sIIpa U30TOMA ypaHa-238 OHO MpeBpaliaeTcs B AP0 U30TO-
na
Bapuanmuvt omeemoe:

a) IIOJIOHMS; 0) HENTYyHUS; B) ILUTyTOHMUS; r) aMepuIus.

3aoanue 6

Mornekynsl SbH3 1 BH3 B pe3ynbTare ruOpuu3aniu S- U p- opOuTaieil BHEIIHET0 YHePreTuIe-
CKOT'O YPOBHSI UMEIOT ITPOCTPAHCTBEHHYIO CTPYKTYPY ...
Bapuanmuvi omeemog:

a) TUPaMUJATBHYIO; 0) TUIOCKYIO TPEYTOJIbHYIO;
B) MAPaAMUIATHHYIO U TDIOCKYIO TPEYTOJIBHYI0 COOTBETCTBEHHO;  T) TETPAdAPUUICCKYIO.
3aoanue 7

B cucreme nonsipHbIX MOJIEKYIN Ha0JI01al0TCA CIEeIYIOIINE BUJIbI B3aUMOICHCTBUM:
Bapuanmur omeemog:
a) OPHEHTAIIMOHHOE; 0) OPHEHTAIIMOHHOE U WHIYKITHOHHOE;
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B) OPHEHTAIMOHHOE U TUCTIEPCUOHHOE; r) UHIYKIINOHHOE U TUCTIEPCHOHHOE.

3aoanue 8

KoMITIeKCHOMY COGIMHEHHIO «TPHUAMHUHOTPUXJIOPHUIOTUIATHHBI (4) XJIOPUA» COOTBETCTBYET
CIIeIyIOIas KOOPUHAIIMOHHAs (hopMyJa:
Bapuanmot omeemos:

a) (NHg)2[PtCls];  ©) [Pt(NH3)3]Cls;  B) [Pt(NH3)3Cls]Cl; 1) [Pt(NH3)sCly].

3aoanue 9

B psny neoprannyeckux coequnenuii HCl, HCN, HCOOH, NH,OH, HNO; «iuimHum» Bere-
CTBOM SIBJISIETCSI:
Bapuanmot omeemos:

a) NH,OH,; 6) HCOOH; B) HNOj3; r) HCN.

3aoanue 10

W3 cnenyromiero Habopa (GyHKIIMOHATBHBIX TPYIII -

-C=0; -C=R; -C=0; -C=0; -C=0
\ | \ \ \
O-R OH H NH;

KJIACC CJIOKHBIX A(UPOB ONpeAeseT rpyIma:
Bapuanmur omeemoe:

a) — CONHy; 6) — CHO; B) - COOH; r) — COOR.

3aoanue 11

Meramnyeckue CBOMCTBa 3jeMeHToB B psaay Na— Mg — Al ...
Bapuanmur omeemoe:

a) YMEHBIIAIOTCS, TAK KaK YMEHbILIAETCS] aTOMHBIN pajinyc;

0) YCHIIMBAIOTCS, TaK KaK YBEJIMUMBACTCS YUCIIO BAJIEHTHBIX JIEKTPOHOB;

B) U3MEHSIOTCS IEPUOINYECKH, TaK KaK BO3pacTaeT 3apsij A1pa;

) HE U3MEHAIOTCS, TaK KaK B aTOMaX OJIMHAKOBOE YUCIIO 3JEKTPOHHBIX CIIOEB.

3aoanue 12

s pochopa He ABIsETCA XapaKTepHOU CTENEeHb OKUCIIEHUS, paBHasL:
Bapuanmuvi omeemog:

a) +1; 0) -3; B) +3; r) +5.

3aoanue 13

Ecnu B ra3oBoil cMecu MeX/1y BelIeCTBAMU HET XUMHUYECKOTO B3aMMOAECHCTBHS, TO O0IIee 1aB-
JIEHHE ra30BOM CMECH PABHO:
Bapuanmur omeemos:

a) OTHOIIEHHIO MaCcChl OIHOTO U3 Ia30B K Macce BCell Ta30BO CMecH;

0) MpoU3BEIEHUIO MAPIMATBHOTO JIABJIECHUS JIFOOOTr0 Ta3a B CMECH Ha €ro 00bEM;

B) OTHOIICHHIO KOJIMYECTBA BEIIECTBA OJHOIO U3 KOMIIOHEHTOB ra30BOi cMecH K 00bEMY Bceit
CMeECH;

r) CyMMe MapluaibHbIX JaBJICHUH €€ KOMIOHEHTOB.

3aoanue 14

CrannmaptHas sHTanbmust oopazoBanus SO3(r) paBHa -395,2 k/[)/MONb U OHA YUCIEHHO COOT-
BETCTBYET CIIEYIOIIEMY YPAaBHEHUIO PEAKIIUU:
Bapuanmuvr omeemog:

a) S(r) + (3/2)Ox(r) = SO3(r); 0) S(x) + (3/2)O4(r) = SOs(r); B)
SO,(r) + ¥420,(1) = SO3(T); 1) 2S0,(1) + O2(1) = 2SO043(T).
3aoanue 15

I/IS Hepqu/ICJ'IeHHBIX peaKHHfI XUMHNYCCKHUX HpOHeCCOB HpI/I CTaHJIapTHI)IX COCTOAHUAX BCCX BEC-
IIeCTB

1) MgO(x) + Ha(r) = Mg(x) + H:0(x);  2) FeO(x) + C(rpacpmr) = Fe(x) + CO(r);

3) 2ZnS(x) + 30(r) = 2ZnO(x) + 2SO04(r); 4) Al,O5(k) + 3S03(r) = Alx(SO4)3(k)
CaMOIIPOU3BOJIBHO ITPOTEKACT TOJBKO ...
Bapuaumbl omeemaoe.
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a) nporiecc Ne 1; 0) nporecc No 2; B) nporecc Ne 3; r) npouecc Ne 4.

3aoanue 16

[Tpu cmemmBanuu 1 Monist BemecTBa A ¢ 1 mosnem BemiectBa B B HEeKOTOpoM 00bEME K MOMEHTY
YCTaHOBJICHHS paBHOBecHs oOpatumoii peakiuu A(T) + B(r) <=> 2D(r) ob6pazoBanocs 0,8 Moib Beie-
ctBa D. Koncranra paBHoBecus K¢ 3TOW peakiiiu paBHa:
Bapuanmuor omeemos:

a) 1,62; 0) 1,34, B) 1,17; r) 1,78.

3aoanue 17

AncopOuumeii Ha3pIBaeTCs reTepodaszHblil mporecc ...
Bapuanmuot omeemos:

a) paBHOBECHOT'O U3MEHEHUS KOHIICHTPAILlUU PacTBOPA;

0) ucnapeHus Wik KOHJCHCALUU KHUJIKOCTH;

B) MIOTJIOIIEHUS BEIIECTBA BCEH MOBEPXHOCTHIO 00JIee KOHICHCHPOBAHHOTO COPOCHTA;

) KpUCTAUIM3AlUY WM KUIIEHUS pacTBoOpa.

3aoanue 18

Peakuusa nepsoro nopsnka A = B + C npoTekaer ¢ KOHCTaHTON CKOPOCTH, paBHOU 5107 ¢
IpY Ha4aJbHON KOHIIEHTpAIuK BemecTBa A, paBHoi 0,2 Monb/n. Uepes 1 wac mocie Havyana mporecca
€ro CKOPOCTh COCTABHUT (MOJIb/JI'C):
Bapuanmuvr omeemog:

a) 8,5:10°°; 6) 0,17; B) 0,03; r) 4,0-10°.

3aoanue 19

PactBOphI Becerga 3amep3aroT mpu Oosiee HU3KHX TeMIiepaTypax, YeM YHCThIe PacTBOPHUTENH,
TaK KakK ...
Bapuanmot omeemog:

a) pacTBOPEHHOE BEIIECTBO MOHIDKACT TETIOBOH 3(h(peKT mporecca pacTBOPEHHUS;

0) IaBieHHE HACBIIICHHOTO Mapa HaJ *HUAKOCTHIO HE 3aBHCHUT OT KOHIIEHTpAllMU pacTBopa, a
HaJ TBEPIOH (a30il — 3aBHCHUT;

B) JIaBJICHHUE MApOB PACTBOPUTENS HAJ| KUIKUM PACTBOPOM U Haj TBEPIOH ero ¢azoit ypaBHO-
BEIIIMBACTCS TP O0Jiee HU3KOM TeMIeparType;

I') MOJIEKYJIbI pacTBOPEHHOTO BEIIECTBA MPEMSATCTBYIOT 3aTBEP/IEBAHUIO MOJIEKYT PaCTBOPUTE-

1

TS
3aoanue 20
st mpurotosienust 2 1 0,05 M pactBopa meau (2) cynbdara nmorpedyercs 0€3BOAHON COMU
CuSOy:
Bapuanmuot omeemos:
a) 160 ; 0) 16T, B)32T; r) 64 r.
3aoanue 21
Juccormaruu sextpoautoB HySO4, BaCl,, Ca(OH), cooTBETCTBYIOT ClleAyIOIINE YpaBHEHHUS
pEaKLIHil:
Bapuanmot omeemos:

a)  HySO, <=>H" + (HSO,), (HSO,) <=>H" + SO,
BaCl, <=> (BaCl)* + CI, (BaCl)* <=> Ba** + CI;
Ca(OH), <=> (CaOH)" + OH, (CaOH)" <=> Ca*" + OH;

6) H,SO, = H" + (HSO,),  (HSO4) <=>H" + S0,*;
BaCl, = Ba** + 2CI’;
Ca(OH), = (CaOH)* + OH", (CaOH)" <=> Ca®*" + OH;
B)  H,SO,=2H"+SO4%;
BaCl, = Ba** + 2CI;
Ca(OH), = Ca** + 20H";
r) H,SO, <=> 2H* + SO,
BaCl, <=> Ba** + CI;
Ca(OH), <=> Ca®* + 20H".
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3aoanue 22

B pactBopax kucnor cepHoit H,SO4 u yronsnoit HoCO3 ¢ onrHaKoBO# KOHIIEHTPAIMEH BEITH-
yyHa pH Oyzer
Bapuanmur omeemos.

a) 6ompie B pactBope HySO4, Tak Kak 3TO CHUIIBHBINA AJEKTPOJIUT, OH MO 1-i CTymeHH IUCCO-
IUMPYET MONHOCTHIO M YACTHYHO T10 2-i CTYIIEHH, yBEIMUYMBAs TEM CaMbIM KOHIIGHTPAIMIo HoHoB H' B
pactBope, a 3HauuT, 1 pH;

0) 6ospmie B pactBope HpCOs3, Tak Kak 3TO ciaOBIH JIEKTPOJIUT, TUCCOIMUPYET B HE3HAUH-
TEJIbHOM CTEIEHU JAKe 110 IIEPBOU CTYIIECHU;

B) Oombie B pactBope HoSO,4, Tak Kak 3TO CHUIIbHAS KUCJIOTA, OHA CMEIIAeT PABHOBECHE JIHCCO-
UMK BOABI B cTOpoHY HoHOB H', uTo yBenuuusaet pH;

I') UMETh OJIMHAKOBOE 3HAYCHHE, TaK KaK 00€ KHCIIOTHI SBJISIFOTCS IBYXOCHOBHBIMHU.

3aoanue 23

VYpaBuenus ruaposmsza Hatpus cuiankata Na;SiO3 1o BceM BO3MOKHBIM CTYIICHSIM U BbIpaske-
HUS U1 KOHCTAHT THIPOJIN3a 10 OTUM CTYICHSIM OyIyT UMETh CIICTYIOIIHA BH/I;

Bapuanmovt omeemos:

a) Na,SiO3 = 2Na" + SiO3 - aucconuanys noaHas HeoOpaTHMasi B OJIHY CTYIICHb,

Si032' + Hy0 <=> HSiO3 + OH" - 1-51 cTyneHb ruposn3a, ero KOHCTaHTa paBHa

kg1 = [HSiO3 - [OH]/[Si05*] = kw/Kg2(H.SiO3);

HSiO3™ + H,0 <=> H,SiO3 + OH - 2-51 cTyneHb ruaposin3a, ero KOHCTaHTa paBHa

kgz = [H28|O3][OH]/[HSIO3] = kwlkdl(H28i03);

0) Na,SiO3 + 2H,0 <=> 2NaOH + H,SiO3 - ruaponu3 o6paTuMblii paBHOBECHBIH,

kg = [NaOH]?[H,SiOs]/[Na,SiOs]-[H20]? = kg(k-Tb1)/Kg(comn);

B) Na,SiO3; + H,0 <=> NaOH + NaHSIiO3 -1-s1 cTyneHb riupoin3a, ero KOHCTaHTa

Kg1 = [NaOH]-[NaHSiO3]/[Na,SiO3] = ky(ocn)/Kg(comn),

NaHSiO3 + H,O <=> H,SiO3 + NaOH - 2-s1 cTynenb ruposn3a, ero KOHCTaHTa

Kg2 = [H2S103]-[ NaOH]/[ NaHSiOs] = ky(comm)/Kqy(x-Tb1);

r) Na,SiO; = 2Na* + Sing' - 1-s cTymeHb THAPOJIH3a, €ro KOHCTAHTa

kg = [Na'1[Si05?]/[Na,SiO3];

SiOgZ' + 2H,0 <=> H,Si03 + 20H" - 2 —s cTymneHb IHIpOJIH3a, ero KOHCTaHTa

kg2 = [H2Si03]- [OH]?/[SiO"].

3aoanue 24

I'unpodoOHbIit 3016 MblIbsIKa (3) Cyabduaa MONTYy4YeH IPONyCKaHUEeM M30bITKa MblIlIbsKa (3)
xmopuaa AsSCls B pactBop cepoBoopoaHON KUCIOThI H,S. Sapo xommonaHo# yacTuibl  00pasyercs
10 YPaBHECHHIO

3H,S + 2AsCl3(u36) = |As,S3 + 6HCI.
dopmya MUIIECIITBI UMEET CISTYIOITHI BHUI:
Bapuanmot omeemos:

a) {[m(As;S3)-nAs**3(n-x)CIyH,0]>* + 3xClzH,0};

6) {[M(As2S3)-3nCl(n-x)As* -yH,0]* + xAs>*-zH,0};

B) {[m(ASZSg)'nASC|3'(n-X)C|_'yH20]X_ + XH+'ZH20};

r) {[m(As;S3)nHS™(n-x)H"-yH,0]* + xH"-zH,0}.

3aoanue 25

O6mast cymma K03(ppULIMEHTOB B YpaBHEHUH PEaKIMU

H,0, + KMnO4 + H,SO4 — MnSO,4 + K,SO4 + 05 + H,O paBHa.

Bapuanmot omeemos:

a) 7, 0) 13; B) 44, r) 26.

3aoanue 26

B snekTpoxuMuH KaTo0M Ha3bIBAIOT 3JIEKTPOI, HA KOTOPOM IMPOMCXOJIUT TPOIIECC ...
Bapuanmot omeemos:

a) BBIJICJICHHS Ta3000pa3HOTO MIPOIYKTA; 0) ocaxkieHust TBEPIOH (aswl;

B) BOCCTAHOBJICHHUS BEIIICCTBA; I') OKHCJICHHS BEIIECTBA.
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3aoanue 27

dusnueckuil CMbICT TOCTOSTHHON Dapajest 3aKkiodaeTcs B TOM, 4to F
Bapuanmot omeemos:

a) MMOKa3bIBACT KOJIMYECTBO AIEMEHTAPHBIX 3apsI0B, COACPIKAITUXCS B OJTHOM MOJIC BEIIIECTBA;

0) paBHa MPOU3BEICHHIO MOCTOSIHHON ABorazpo Na Ha moctosiHHyI0 Punbepra R;

B) paBHa 96 500 moaw/K;

I) MTOKa3bIBAET KOJUYECTBO JIEKTPUUECTBA, IEPEHECCHHOE OJJHUM MOJIEM JJICKTPOHOB 33 OJIHY
CEeKYHJy UYepe3 OJMH KBaJIpaTHBIM METP MOBEPXHOCTH IIPOBOTHUKA.

3aoanue 28

Koppo3sueit Ha3biBatoT
Bapuanmot omeemos:

a) MPOIIeCC OKUCIICHHS TIOBEPXHOCTH METaJlJIa IO ISHCTBUEM BJIaru 0e3 J0CTyIa BO3/1yXa;

0) p>kaBIeHHE XKee3a Mo ISHCTBUEM KHUCIOPoIa BO3ayXa IIPH HU3KOH TeMIiepaType;

B) MPOIECC pa3pyIIeHUsT MeTauia (CruiaBa) B pe3yibTaTe XUMHYECKOTO B3aUMOJICHCTBUS C OK-
pyXarolei cpenoi;

r) IOTEMHEHHE MTOBEPXHOCTH METalljIa MPU COMIPUKOCHOBEHUU C IPYTUMH METalJIaMHU.

3aoanue 29

[IpucyrcTBUE KaTHOHA NH," B cmecu ¢ xarnonamu K, Cu2+, Mg2+ MOJKHO J10Ka3aTh, UCIIOJIb-
3ys B KAUECTBE pearcHra
Bapuanmovt omeemos:

a) peaktuB Uyraesa (C4HsN,0,);

0) peaktus Heccnepa (Kz[Hgls] + KOH);

B) pactBop Naz[Co(NO,)¢];

r) pactBop H,S.

3aoanue 30

O0BEMHOE TUTPOBAHHUE SBIICTCS METOJOM KOJIMYECTBEHHOT'O aHaJIM3a, OCHOBAaHHBIM Ha
Bapuanmuvt omeemos:

a) B3BCIIMBAaHUW TOYHOW HABECKH HEU3BECTHOT'O BEUIECTBA M €€ PaCTBOPCHHMH B 3aaHHOM 00'b-
€Me pacTBOPHUTEIIS;

0) n1o0aBIeHUH MO KarluiiM K PacTBOPY C HEM3BECTHOW KOHIIEHTpaIlMel TOYHOTro 0Obh&Ma pac-
TBOpa C U3BECTHON KOHIICHTPALUEH;

B) ONPEIEIICHUH TOUYKH SKBHUBAJIIEHTHOCTH PACTBOPOB C yYaCTHEM UHIUKATOPOB;

) ONpEICIICHUN KOHIICHTPAIIMH UCCIISIYeMOTr0 PacTBOpa MO €ro YKBUBAJICHTHOMY B3aMMO/ICH-
CTBHUIO C 33JJaHHBIM 00BEMOM JAPYTrOTo pacTBOPA C TOUHO U3BECTHON KOHIICHTPAIIHEH.

8.3.3. Ilepeuenv 6onpocos K Ikzameny no xumuu 0ias cmyoenmos AT® azpapruix

cheyuanbHocmeu

1. Ponb XuMuu B NO3HAHUU IPUPOJIbI. OCHOBHBIE XUMUYECKHUE TTOHSATHUS; JJIEMEHT, aTOM, KOJIMYECTBO
BEIIIECTBA, YKBUBAJIEHT, MAaCCOBOE YUCIIO, MOJISIpHAs Macca, MOJIIpHAs Macca SKBUBaJIeHTa (9KBHBa-
JISHTHAs1 Macca).
ATOMHO-MOJIEKYJIIPHOE YUYEHUE O COCTABE BELLECTBA. DBOJIIOLMS OTOTO YUCHHUS.
3. OcHOBHBIE 3aKOHBI XHMHHU. 3aKOH COXPAaHEHHS MAacChl M SHEPTHH. Y paBHEHWE DHINTEHHA. 3aKOH
MOCTOSIHCTBA cOCcTaBa. JanbToOHUBI M O€PTOUIH/BI. 3aKOH KPATHBIX OTHOLICHUH.
3aKOH 5KBHBAJIEHTOB. DKBUBAJICHT 3JIEMEHTA. DKBUBAJIECHT COCIMHEHUS. DKBUBAJICHTHAS Macca.
["a30BbIe 3aKOHBI. 3aKOH MPOCTHIX OOBEMHBIX OTHOIIEHUH. 3akoH ABorajpo. CiencTBUs 3aKOHA
ABoraapo. Monsipabiii 06beM Taza. OnpeneneHne MOJIEKYISIPHOW MacChl Ta3a Mo €ro OTHOCHTEIb-
HOU IJIOTHOCTH.
6. Tepmoxumus. BHyTpeHHssS SHEprusi U SHTAIBIHA CUCTeMBl. Terutota u padota. [lepBrrii 3akoH
TEPMOJUHAMUKHU.
Tennooii 3pdexT XumMudeckoit peakiuu. 3aKoH ['ecca u ClIeICTBHS U3 HETO.
8. DHrpomnus u cBoOOAHAs SHEPrHs cucTeMbl. HanmpapieHne caMonpon3BOIbHOIO MPOTEKAHUS XUMHU-

YECKON PEeaKLHH.
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JlokazarenbcTBa CI0KHOCTH aTOMOB. OTKpBITHE SIBJICHUS paguoakTUBHOCTH A. bekkepenem. a, 3,
y-nyun. IlepBoHavanbHbIe TeOpUU CTpOCHH aTOMOB. DU3NYECKHUM CMBICI MOPSAAKOBOTO JIEMEHTA
B [lepuoaunueckoii cucreme .M. Menneneesa. 3akon Mo3inu.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOW TEOPUHU CTPOEHHUA aToMa. J[BOWHas NpUpoJa JIEKTPOHA. Y paB-
HeHue Jlyn ne bpoiis.

CrpoeHue 3IeKTPOHHBIX ypoBHEH B aToMe. KBaHTOBbIE uncnia, UX (U3NYECKUHA CMBICT. DJIEKTPOH-
Hbie popmyinsl. [Tpunnun [Taynu. [Ipasuno ['yana. [Ipasuno Kneukosckoro.

3aKOH MEePUOIMYECKOr0 U3MEHEHHUS CBOMCTB 3JIeMeHTOB U ux coeaunenuit .M. MenneneeBa. Ero
¢usndeckuii cMpica. Pa3BuTne Teopun NepuoIuuHOCTH.

Crpykrypa Ilepunonnueckoit cucremsl snemeHToB .M. MenneneeBa. Pacnipenenenue 31eMeHTOB
10 TIepUoJaM, TPpyIIaM, dJIEKTPOHHBIM cemeiricTBaM. O030p 3aKOHOMEPHOCTEH BBIPAKAEMBbIX IIe-
PHUOIUYECKON CUCTEMOM.

[TeproaruHOCTH aTOMOB 3JI€MEHTOB. ATOMHBIE paauychl. [loHsTre 00 3Hepruu MOHMU3ALNHU, CPOI-
CTBE K DJIEKTPOHY. DJIEKTPOOTPHULATEIbHOCTD aTOMOB. CTENEHb OKUCICHUS.

Turbl XUMUYECKOW CBSI3U: MOHHAs!, KOBAJIEHTHAs, JOHOPHO-akuentopHas. [IpumMepsl coequuenunii ¢
pa3IMYHBIM THUIIOM CBSI3U.

Mexanu3Mm 00pa3oBaHHs KOBAJICHTHON XMMHYECKON CBSI3M 110 METOJy BaJICHTHBIX CBsizedl. Curma-
U IIU-2JIEKTPOHHOE B3aumozeiicTsue. IIpumepsr.

CBolicTBa KOBAJEHTHOM XMMMUYECKOH CBS3M: JJIMHA, 3HEPIHUs, HACBIIIEHHOCTh, HAIPaBJIEHHOCTb.
['mbpuan3anys 371eKTpOHHBIX opOUTanell 1 reomeTpudeckas Gopmyia MOJEKYJIbL.
MeKMONEKYJIIpHOE B3aUMOJCICTBUE: BOJOPOJAHAS U METAIIMYECKAs CBS3H, BaH-IEP-BaAIbCOBBI
cuibl. [Ipumepsl coeMHEHNH C yKa3aHHBIMU B3aUMOACHCTBUSAMU.

CkopocTh XUMHUYECKOH peakiuu. MoJeKyIsspHOCTh U MOPAIOK peakiuu. PakTopbl, BIAUIIONINE Ha
cKopocTh peakunu. Knnernueckoe ypaBHenue. KoHcTanTa CKOpOCTH XMMHUYECKOM pPEaKLIUU.
BnusiHue TemnepaTypsl Ha CKOpocTh XMMHUecKoil peakuuu. [IpaBuno Baut-I'oda. Dneprus aktu-
Baluu. YpaBHeHuEe AppeHuyca.

I'OMOreHHBIM M reTeporeHHbIN Katain3. MexaHu3M KaTallMTUYeCKOro aeucTBus. buokaranusaro-
pbl, MEXaHU3M UX PabOThI U POJIb B )KUBBIX OPraHU3MaXx.

XUMHYECKOE paBHOBECHE. 3aKOH JIEHCTBYIOIIMX MAacC M KOHCTaHTa paBHOBecHs. CMEIIeHUe XUMU-
4eCKOr0 paBHOBECHSI B TOMOT€HHBIX U reTeporeHHsIx npoueccax. [Ipunnun Jle-llaTense.

OO6mas xapakrepucTtuka pactBopoB. PactBoputenu. Teopus pactBopenus. @axkTopsl, BIHSIOMINE
Ha MPOLECC PACTBOPEHMUS.

CrniocoObl BbIpa’keHUsI pacTBOpa (MaccoBas U MOJIIpHAsi A0Js, MOJSIPHOCTb, HOPMaJIbHOCTh, MO-
JSUTBHOCTB, TUTD).

OcHOBHBIE TOJIOKEHUSI TEOPHUH dJIEKTpoauTHIeckoi nuccounanuu C. Appenunyca. CreneHpb U KOH-
cTaHTa aucconuanu. CuiibHbIe U ciaalble 3JeKTPOIUTHI. YpaBHeHHE aucconuanuu. CryneHdartas
JTUCCOLMALINS.

Crenenp aucconupanyy. @akTopsl, BAUSAIONIME HA CTENIEHb JUCCOLMALUMHN: IIPUPOIA PACTBOPUTEIS,
IIPUPOJA PACTBOPEHHOTO BELIECTBA, KOHLEHTpALUs PACTBOPA, HAIMYHE OJHOMMEHHBIX HOHOB..
Honnble ypaBHeHMs peakuud. [IpumMepsr.

Huccoumnanusa Boasl. Bomopoanslil mokaszarens, 3HaueHue pH cpeabl B IpUpOIHBIX TPOLIECCaX.
Teopus ”HINKATOPOB.

SIBneHne ruaponusa coyiel mpu pactBopeHuu. IIpocTol, CTyreHuaThli, MOJHBIN THAPOIU3. Ypas-
HEHHUE TUAPOIN3a.

I'maponus conu 1o aHMOHHOMY THUITy. YpaBHEHHE THaposin3a. CTeneHb U KOHCTAaHTa TMAPOJIN3a.
IIpumepsl.

I'mpponns conu Mo KaTHOHHOMY THITY. Y paBHEHHUE rujponunsa. KoHcTaHTa u cTeneHp THAposIn3a.
ITpumepsl. [ToHsATHE 0 KOHCTAaHTE U CTENEHH THIponu3a. B3aumocssasb Ky, 1 h.

I'mpponus conu Mo KaTMOHHO-aHMOHHOMY THITY. YpaBHeHHMe ruaponn3a. KoHcTaHTa M creneHb
ruapoausa. [lpumepsr.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHl, UX 3HAYEHHE B JKMBOM opraHu3Me. Baxneilmue
OKHCITUTENH U BoccTaHoBUTeNU. Kiaccudukanus oKMCIUTEIbHO-BOCCTAHOBUTENHBIE PEaKIUH.
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MeTtobl cOCTaBIEHUSI YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN: METOA JIEKTPOH-
HOTro OajaHca U MEeTOJ MOTypeaKIuii.

KomnuiekcHble coequnenust. OnpeneneHue KOMIUIEKCHBIX CO€AMHEHNH, OCHOBHBIE TIOJIOKEHUS KO-
OpAMHAIMOHHOM Teopur. HoMeHKI1aTypa KOMIUIEKCHBIX coequHeHH. J{ucconnanus KOMILIEKCOB B
BOJIHBIX pacTBOpax.

XuMHYecKasi CBsI3b B KOMILIEKCHBIX COeAMHEHUAX. V3o0Mepusi KOMIUIEKCHBIX coenuHeHuil. Kon-
CTaHTbl YCTOWYMBOCTH KOMILIEKCOB. B3auMOCBS3b KOHCTAHTBI HECTOMKOCTH M KOHCTaHTBI YCTOM-
YUBOCTU KOMIUIEKCOB. [IpiMeHeHne KOMIUIEKCHBIX COeAMHEHUH.

OO01mast xapakTepUCTHKA S-3JIEMEHTOB 10 UX noJjoxeHuto B [lepuonnueckoii cucreme. Ilpumepsr S-
3JIEMEHTOB, IIMPOKO UCIOIb3YEMbBIX B CETLCKOM XO3SMCTBE.

OO01as xapakTepUCTUKa P-3JIEMEHTOB 110 UX MOJIOXKEHUIO B NEPUOAMYECKOM cucteMe. TunuyHbie
MPEJICTAaBUTENN P-3JIEMEHTOB, IIUPOKO MPUMEHSIEMBIX B CEILCKOM XO3SHCTBE.

Kucnopon u cepa, ux poib B )KM3HEAEATEIbHOCTU OPraHU3MOB. XMMUYECKUE CBOWCTBA U IIPUMeE-
HEHUE B CETTbCKOM XO35HCTBE.

["anorenst. [lonoxenue B Ilepuoguueckoit cucreme. Ctpoenue, cBoiictBa. Kuciopoausie mpous-
BOJIHbIE ranioreHoB. [IpuMeHeHne B cebCKOM XO3sICTBE.

VYriepoa u KpeMHUI Kak OCHOBA *U3HU. OCOOEHHOCTH CTpOeHMs U cBoicTBa. CoeMHEHUs Ha OcC-
HOBE yTJiepojia U KpeMHHUSI.

A30T. OCOOEHHOCTH CTPOEHUS U XUMUYECKHE CBOMCTBa. bruosnornueckas posb. AMMHaK, Cojid aM-
MOHHMSI, a30THAs KUCJIOTA, a30THBIE yI0OpEHUSI.

Oo6mast xapakreprctuka d-3JIeMEHTOB 110 UX MmoyiokeHuo B [Tepuoauueckoii cucreme JI.1. Mene-
JeeBa. 3HaU€HHWE MUKPOIJIEMEHTOB (MIEPEeXO0JHBIX METAUIOB) B MUTAHUM PACTEHUN U )KUBOTHBIX.
Oomrast xapaktepucTuka f-aeMeHTOB M0 MX MosoKeHHI0 B [leproauueckoii cucreme. 3HAYCHUE
pPENKO3eMEeNbHBIX AIEMEHTOB U UX MPUMEHEHHE.

OcHoBHbIE KJIacChl HeopraHuueckux coennnenuil. Ctpoenue. Homenknarypa. Tunuunsle npeacra-
BUTEIH.

Crpoenue, criocoObl OTYYEHUS, XHMHUUECKUE CBOMCTBAa OKCHIIOB.

CtpoeHue, crocoObl MOTy4eHusl, XuMU4Yeckue cBoicTBa coneld. Kimaccuduxamus coneii (HopMalb-
HbI€, KUCJIbIE€, OCHOBHbBIE, IBOMHBIE U KOMIUIEKCHbIE).

Crpoenue, crocoObl MoTyyeHHs, XMMUYeCKHe CBOMCTBA OCHOBaHMN. HoMeHkaTypa, npuMeHeHue
OCHOBaHUM.

Crpoenue, criocoObl MOTyYeHHs], XUMUYECKHe CBOMCTBA KUCIIOT. HOMEeHKIaTypa u npuMeHeHue.

9. Yueono-memoouueckoe u unpopmayuonnoe odecneuenue OUCUUNIUHbBL
9.1. OcHOBHas IUTEpaTypa
Xomuenko .M. Ilurosuy H.K. “Heoprannueckas xumus” M. 1988r.
Hexkpacos b.B. “OcnoBel 00miei xumun” M. “Xumus™ 1973 1.
AxwmertoB H.C. “O6mas u Heopranndeckas xumusa~ M. 1998 r.
I'muaka HJL “O06mas xumus™ JI. 1988 r. I'munka H.JIL. “COopHuk 3a71au 1 ynpaxHeHui 1o oouei
xumun” JI. 1988 r
AnexceeB B.H. KauectBennsiii ananus. M.: Xumust, 1972.
AnexceeB B.H. KonmnuectBennsiit ananmm3. M.: Xumus, 1972.
Amumapun WN.I1. Ymrakosa H.H. CripaBouynoe mocobue mo ananutudeckort xumuu. M.: 3n-Bo
MI'Y, 1975
BacunbeB B.I1. Ananutudeckas xumus. B 2 4. M.: [Ipoda, 2003
Hopoxosa E.H., ITpoxoposa I'.B. 3anaun u Bonpockl no ananutudeckoit xumun. M.: U3a-so MI'Y,
1984
JlorunoB H.4., Bockpecenckuii A.I'., Conoaxun U.C. Ananutuueckast xumus. M.: [Ipocsenienue,
1975.
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9.2. JlomoyiHUTENIRHAS TUTEpATYPA

1. Bomemxo E.B. Kypc neknuii no xumuu: Yde6HOe 1ocobue Ul CTyAEHTOB OYHOM U 3a049HOM (opM
00y4YeHHsI MHKECHEPHBIX (HEXUMHUECKUX) HAMpaBICHUH U CHEIMaIbHOCTEH BBICIINX y4eOHBIX 3a-
Benenui. — Tupacnons: U3a-so I1I'Y, 2010. — 536 c.

2. Koposun H.B. O0mas xumusi: YueOHUK AT TEXHOJIOTUYECKUX HANPABICHUN M CHEIMATbHOCTEH
BYy30B. — M.: Beicui. mik., 2006. - 557 c.

3. TlaBnoB H.H. O0mas u HeopraHuveckast XuMusi: YUeOHHK ISl TEXHHYECKHUX BY30B. — M.: [Ipoda,
2002. — 447 c.

4. KopxykoB H.I'. Obmast u Heopranmdeckas xumus: YueOHoe mocobue.- M.: «MUCUC»: UH-
®PA - M., 2004. - 511 c.

5. Tyzeit JI.C. , Ky3nenoB B.H., I'yzeit A.C. O0mas xumusi: Y4aeOHuK ais By30B. - M.: U3n-8o MI'Y,
1999. - 332 c.

6. VYraii A.Sl. OOmast u HeopraHudyeckas XUMUsA: YUeOHUK i By30B. — M.: Beicil. 1k.,

7. 2002.-431c.

8. AxmeroB H.C. OOmas wu HeopraHuyeckas  XUMHsA: YYEOHHK JUIsI XUMHKO-

9. TexHONmorm4eckux By30B. - M.: Beicu. mk., 2002. — 743 c.

10. JIypwe }O.1O. CnpaBouHuK 10 aHanuTH4YecKoi xumun. M.: Xumus, 1989.

11. KpemikoB A.Il. OcHoBbl aHanuTudeckoit xumun. M.: Xumus. B 2 1., 1970.

12. Tlonomapes B./l. Ananutudeckas xumus . M.:Bpiciras mkosna, 1982

13. Cxyr H., Yact . OcHoBbI aHanuTHYeCKOM xumun: B 2 4. M.: Mup, 1979.

14. ®©pun dx., lHlenk I'. KonmnyectBennsiit ananus. M.:Mup, 1978

15. Hurouu UK. Kypc ananutuueckoit xumuu . M.:Bpicias mkona, 1985

16. BacuiseB B.I1. , Mopo3sosa P.I1., Kouepruna JI.A. Ananutudeckas xumusi. JlabopaTopHsIil mpak-
tukyM. M., Ipoda, 2006

17. BacunweB B.IL. , Kouepruna JI.A., Opnosa T./[. Ananutuueckas xumusa. COOpHUK 3a1ad U yO-
paxHenuii . M., [Ilpoda, 2004

9.3. IIporpammuoe obecnieueHre U MIHTepHET-pecypcehl:
[TouckoBble cuctemsl Ha THTEpHET-pecypcax.
9.4. MeTtonyeckue ykazaHUs U MaTepHalbl, nu3nanueie B [1I'Y.
l.bomemiko E.B. Kypc nexuumii no xumun: YuebHOE mocodue sl CTYACHTOB OYHOW U 3a04HOM (popm
00y4YeHMsI UH)KEHEPHBIX (HEXUMHUECKUX) HAPaBICHUN M CHEelMaTbHOCTEN BBICIINX y4eOHBIX 3aBeje-
Hull. — Tupacnons: U3n-so [II'Y, 2010. — 536 c.
2. Unpnuesa I1.I. Hlynsman AWM., Bapran H.E. O6mas 1 Heopranuueckas Xumust. XUMUYECKUE dJie-
MEHTBI M UX COeAMHEHU. MeTonyecKne ykazaHus 0 IPOBEJCHHIO J1abopaTOPHOTO MpaKkTUKyMa
Tupacnosns, 2011, 179 ctp.

10. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNIUHDL:

Kadenpa xumMun 1 METOIMKH MPENOIaBaHNUs XUMUU, PACIIOIOKEHHas B T. Tupacnosnb, yi. 25
OxTs6ps, 81 (kopryc B, 4-if sTaxk) pacnonaraer ga0opaTOpusMHU Ui MPOBEAEHUS J1aOOPaTOPHBIX,
NPAKTUYECKHUX 3aHATHI, KOJUIOKBUYMOB IO O0IIEH ¥ HEOpraHMYecKoi XuMuu. JIeKInoHHbIe 3aJIbl OC-
HallleHbl KOMITBIOTEPHOM TEXHUKOM, MPOEKIIMOHHBIMU CPEJCTBAMM, dKpaHaMH JuIsd oOecreyeHus Je-
MOHCTpAIN HEOOXOIUMBIX MaTepUaOB.

11. MeTtonnyeckue peKOMEHAAINH 110 OPraHU3alUU U3y4eHUs AUCIUILITUHBIL:

CamocrosTenbHas paboTa CTyI€HTOB cocTaBiisieT He MeHee 50% oT o0ueil TpyaoeMKOCTH nc-
LUIUIMHBI U ABJISETCS BaXXHEUIIUM KOMIIOHEHTOM 00pa30BaTeNIbHOTO Mpoliecca, GOpMUPYIOLIUM JINY-
HOCTb CTY/ACHTA, €r0 MHUPOBO33PEHUE U KYJIBTYpYy 0€30MacHOCTH, Pa3BHBAIOIIUM €r0 CIOCOOHOCTH K
CcaMOOOYYECHHIO 1 TTOBBIIICHUIO CBOETO TPO(PECCHOHAIIBHOTO YPOBHSI.

Lenu camocTosTENEHON PaOOTHI.

®opmMupoBaHue CIOCOOHOCTEHN K CaMOCTOSATENHHOMY MO3HAHUIO M O0YYEHUIO, TOUCKY JTUTepaTy-

pbl, 0000111eHNI0, 0(OPMIICHUIO U MPEACTABICHUIO MOJIYYEHHBIX PE3Y/IbTaTOB, X KPUTHUECKOMY aHa-
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JU3Yy, MOUCKY HOBBIX M HEOPAMHAPHBIX PEIICHHM, apryMEHTHPOBAHHOMY OTCTAaWBAaHUIO CBOUX IpEJl-
JIOKEHUM, YMEHHI OATOTOBKHU BBICTYIIJIEHUM W BEJICHUS JUCKYCCHIA.
Opranu3zanus caMOCTOSTEILHON paOOTHI.

CamocrosiTenbHas paboTa 3aKIF0YaeTCsl B M3YYCHUH OTICIBHBIX TEM Kypca IM0 3aJaHuI0 MPerno-
JaBaTells M0 PEKOMEHIyeMOW UM y4eOHO uTepaType, B BBITIOJTHEHHUH JOMAIITHETO 3aaHUs, B IPOBE-
JIeHUU pedepaTHBHOTO HMCCIEIOBaHUS, pacueTHO-Tpaduueckoil paboThl, B MOATOTOBKE K jabopaTop-
HOMY IIPaKTHKyMY, CEMUHApaM, MMPAKTUICCKUM 3aHATHAM, K pyOeKHBIM KOHTPOJISIM, SK3aMCHY.

12. Texnonozuueckasn kapma oucyunaunvt XUMHA
Kypc | rpynna 105,107, 106, cemectp |
[IpenonaBarens - cm. npenodasamens H.K. I10110BA
[IpenogaBareny, Beaymue MpaKTHIeCKUe 3aHATHS cm. npenodasamens H K. [IOI1OBA
Kadenpa Xumuu u memoouxu npenooasarnus xumuu EI'D
BecoBoii k03pUIMEHT AUCIUTUTIHBI B COBOKYITHOI PEHTHHIOBOM OLICHKE, PACCUUTHIBAEMOI! 1O BCEM THCIIHII-
muHaMm 4 3. e.

Haumenoeanue oucuyuniunt / Ypo- Cmamyc oucyu- | Konuuecmeo 3auem-
Kypca 6eHb/cmyneny | NaUHbBL 6 pado- | HbIX eOuHuy / Kpe-
oopazoseanusn uem yueoHom oumoe
(baxanaspuam, | naane (A, b, B,
chneyuanumem TI)
Mazucmpamypa)
XuMusl HeoOpraHuyeckas u aHainu- | OaxanaBpuar b.2 43. e
TUYecKas
CMexHble TUCHUILTUHBI 10 YUeOHOMY IUIAHY (nepeuuciums):
®usuka, Matemaruka, ObX, Marepuanoseaenue, boranuka
BBOJHBII MOIYJ1b
(BXOOHOHN peHTHHT-KOHTPOJIb, TPOBEPKA «OCTATOYHBIX» 3HAHUH 110 CMEKHBIM JUCIIATUIHHAM )
Tema, 3ajaHHe WIH MEPONPUATHE BXOJAHOI0 KOHTPOJIS Bupp! Texymieil | AynutopHas unu | MunumansHoe | MakcumansHoe
aTTeCTalluu BHCAYyIUTOPHAA KOJIHMYECTBO KOJIMYECTBO
6ajuoB 6ajoB
BX0/1HOI peNTHHI-KOHTPOJIb «OCTATOYHBIX» Tecr Ayn. 2,5 5,0
3HAHUH N0 MIKOJIEHOMY KYpPCY XUMHUH MHCHM.
Hroro: 2,5 50
BA30OBbIV MOJIYJIb
(TIpoBepka 3HAHMM 1 YMEHUH O TUCITUTUIIHE)
Tema, 3a1aHHe WJIM MEPONPUSITHE TeKYLIero KOHTPOJIS Bunp! Texymeit | Aynuropnas win | MunnmansHoe | MakcuManbHoOe
aTrTecranun BHEayIUTOpHAs KOJIMYECTBO KOJIHMYECTBO
0asioB 0asioB
Monyne Ne 1. OCHOBHBIC TIOHATHS W 3aKOHBI| [IuChHM. Ay 5,0 20,0
xumuu. Ctpoenue Bemectsa. OCHOBHbBIE Kilac-
Chl HEOPTAaHMYECKUX M OPTraHUYECKUX COENIH-
HeHuil. OOmIMe 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX MTPOIIECCOB.
Monyne Ne 2. Teopust pactBopoB. Mctunneie u| Ilucem. Ayn. 5,0 20,0
KOJUIOUTHBIE PACTBOPBL. IJIEKTPOXUMHUECKUE
cucTeMbl M mporecchl. OKHCIUTENBHO - BOC-
CTAaHOBUTEJIbHBIE peakiuu. [IpobdmemMbl dK0I0-
TUH.
JlomamHee 3ananue — Bcero 12 mo Bcem pazae-| Ilucem. | Bre aya. 5,0 20,0
JaM Kypca
PedeparuBHoe wmccnemoBanue — 1 wimm 2 mo| [lucem. u | BHe ayn. u 5,0 10,0
BBIOOPY C TOCTEAYIOUINM JOKJIaJ0M Ha CEMH-| YCTHO ayn.
Hape WM KOH(epeHun
PacueTHo-Tpaduueckas paboTa 1o 3aJaHHIO I'paduu. | Bue ayz. 5,0 10,0
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IIPEnoIaBaTelis

JlaGopatopHble paboThl U 3a1aHus 1o npaktu-| Ilucem. u |Bue ayn. u| 10,0 10,0

YECKHUM 3aHATHIM YCTHO ayn.

OO0yuaroliee TeCTUpOBAHUE [Tucom. Ayn. 2,5 5,0
HToro (c yueToM BXOJJHOTO TECTUPOBAHUS): 35,0 100,0

JONOJHUTEJLHBIN MOYJIb

Tema, 3a1aHue WJIM MePONPUSITHE TOMOJHUTEIHLHOI0 KOH- Buner texymeit | Ayantopnas wim | MunumansHoe | MakcumanbsHOe
TpOJIﬂ aTTecrauun BHCﬁyI[I/ITOpHaﬂ KOJIMYECTBO KOJIMYECTBO
0aJIoB 0aJoB
BrixoHOI (MTOTOBBIN) TECT ITuceMm. Ayn. 10,0 30,0
TemaTnyeckas KOHTpOJIbHas paboTa ITuceMm. Ayn. 5,0 10,0
TemaruuecKkuil TECTOBBII KOHTPOIh ITuceMm. Ayn. 5,0 10,0
Hroro: 20,0 50,0
HUTOI'O makcumym: 55,0 100,0

Heo0xoquMblii MUHUMYM JIJIsl TOJIyYeHUs] UTOrOBOM omeHkH 63 Oasuia, 1jsi aomycka K
HTOrOBOM AaTTECTALIMH - 55 0aJL10B.

12.1. JIncT KOHTPOJIBLHBIX MePONPUATHIA

I[I/ICLII/IHJII/IHa XuMusi HeopraHuueckasi M aHAJUTHUYECKas]

Hanpasnenus
I'pynna
Kype 1
Cemectp 1
Taonuya 12.1.1. Hauucnenue KpeOumoe 3a 6blnojiHeHue y4edH020 niana no 6U0am 0esameabHocmu
Bbanner Yucio 3.E.**, Belne-
Bunber meponpusituit MuHUMAIIEHOE MakcumanbHOe KO- JICHHBIX HA YKa3aH-
KOJIM4YeCTBO Oa- JIM4ecTBO OasioB HbIE PabOTHI
JIOB
[lepBblil  KaJleHAapHBIM 5,0 20,0 1,0
MOJTYJTb
BTtopoii kanenaapHblit 5,0 20,0 1,0
MOJTYJTb
JlaboparopHbie pabOTHI 10,0 10,0 0,5
[IpakTuueckue u cemu- 2,5 5,0 0,1
HApCKUE 3aHATH
Jlomamaue 3agaHus 1o 5,0 20,0 0,3
pazzenaM Kypca
PedepaTuBusbie uccneno- 5,0 20,0 0,1
BaHUs
BxonHoe, BEIXOHOE U 22,5 55,0*
TEMaTHIEeCKOE TECTHPO-
BaHHUE
DK3aMeH - - 1,0
Uroro: 55,0 100,0 4.0

IIpumeuyanue *): BBIXOJHOE M TEMATHIECKOE TECTUPOBAHUE MCIIOJIL3YETCS KaK JOMOTHUTEIBHBIH
MO}Iy.J'IB JI HE BBIITOJIHUBIIINX y‘IC6HBII>i IIJIaH CBoeBpeMeHHO.
Ipumeuanue **). - UTOrOBOE MHHUMAJILHOE KOJIMYECTBO OAJIIOB cocTariser 55,0 u 6osee;
- o1leHKa BrIcTaBisieTcsd 1Mo 100-0amisHOM mikane coriiacao Taomune 12.1.1;
- cTylleHT nony4aet kpeauTsl (3.E.), BblIeIeHHbIE Ha KaXKI0€ MEPOIIPUATHE 110
TUCIUTIIINHE, €CJIM OH HaOpajal MUHUMAJIbHOE KOJIMYECTBO OAJIJIOB IO KAXKIOMY
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BUJly MEPOIIPUATUM.

JonosHuTeIbHBbIE TPEOOBAHUSA 1JISl CTYAEHTOB, OTCYTCTBYIOIIMX HA 3aHATHAX 10 YBaKM-
TeJILHOW NMPUYHHE: ycmHoe cobecedosanue ¢ npenooagamenem no npooremam nponyuweHHulx npax-
MUYeCKUx 3aHamuil, 06s3amenbHas ompabomka nPonyWeHHbIX 1a00pamopHbIX 3aHAMUL, 8bINOIHEHUE
6HE ayOUMOPHBIX NUCLMEHHBIX OOMAUHUX 3A0AHULL U KOHMPOTILHLIX pabom.

{////M/
OCTaBHUTEIIb:
3aB. kadenpoii xumun u MIIX EI'® ﬁ‘: : E :

( Marypsia .U, ct. niper.)

(Lllyxa T.B., moueHT).



