
 



1. UEJII4 OCBOEHkTfl, ilVICI\rrfIJII4HbI

I_{elruu ocBoeHu-s Ar4crlunnr{Hrr <<Xr.rN.ru.s) .sBrsrorc.s: o3HaKoMJreHLIe cry.4eHroB c

KoHuenryanbHbrMr.r ocHoBirMr,r xrzMrar{ KaK coBpeuennoft KoMlJreKcHofi nayru, u:yraroqeft

3aKoHoMepHocrr,r nporeKaHr{r xprMr,rqecKr,rx npoqeccoB esauraoAeficrBvls BeIrIecrB;

SoplruponaHr4e rrpeAcran.lrenrafi HayrrHoro Mr{poBo33peur.rs Ha ocHoBe cLIcreMHbIX sHaHIafi o

cocraBe, crpoeHr{I{ rr cBoficrBax xllMr4r{ecKr4x gneMeHToB Ir Irx coeAl{Heuuft.

3 aAaqu AIrcqurIJrrrHbI :

. I{3TIEHI,IC OCHOBHbIX 3AKOHOB I{ KOHIICIqIIH XHMVIIL C qCNbIO NPI,IMEHEHI{g I4X IIPII

r.r3r{eHr4rr rrocneA}alouHx cneqrlanbHbrx ALIc{unnI'IH;

o pr3f{eHrre npoqeccoB B3ar{MoAeftcreuq BerrlecrB I,I ux coeAuueuuit, 3aKoHoMepnocreft

nporeKaHlr-s xuMuuecxux pearquft ;

. nprrMeHeHr4e rronf{eHHbrx reoperrrqecKr{x sHaHNfi Anfl pelxeHut ptBnuqHblx

npaKTur{ecKI,IX BonpoCOB;

. oco3HaHile ponu xlruvtu B rrpouecce oxpaHbl oKpyxaloqefi cpegrt.

a

2. MECTO Ar{CTII4[IJII4HbI B CTPyKTyPE OTIOII BO

AncrluunuHa orHocl{Tcs x 6a3oso fi.,aacru yue6uoro nJIaHa.

,{anHufi Kypc orlupaercfl. Ha 3nanvr^. [onf{eHHble cryAeHTaMLI npu I,I3yIIeHI4LI Su:uxn u

MareMarr,rKr,r. llolyueHHbre cryAeHTaMvr 3na:nvrs. neo6xo4unabl npu Lr3yrrenurr4 IIrcqurIJIIrH, KaK

6a:osofi qacrrr, TaK r.r BapvarvB:nofi .racrra y.re6noro IIJIaHa.

3. KOMTTETEHUI,IT{ OEyTTAIO UIEI O C,fl , O OPMTTPyE MbIE B PE3yJIbTATE

o c B o E Hvrfl [r[cr\ I4fI JIr{HbI

B npoqecce ocBoeHuf, Aansofi Arrcqunnr.rHbr cryAeHT (fopuupyer Ir AeMoHcrpl,Ipyer

cne.qyrorque o6rqenpo$eccnoua.nbHble v o6rqexylrrypHble KoMnereHIII,IrI:

- croco6nocrb K caMoopraHu3allul{ pI caMoo6pa:onanurc (OK-5).

- cnoco6nocrb lrclonb3oBarb ocHoBHbre 3aKoHoMepHocrLI, AeficreyloruLIe B npoqecce

r,r3roroBJleHprr Marrrl{HocrporrrenbHbrx uzrenuit rpe6yeuoro Kar{ecrBa, 3aAaHHofo KonuqecrBa

npr.r Har.rMeHbrrr[x 3arparax o6uecrseHuoro rpyAa (OnK- 1 ) ;

B pe3ynbrare ocBoeHrrr Arrcuunnrrubr o6y-rarcuufics AoJDI(eH AeMoHcrprlpoBarb

cne.qyrotulle pe3ynbraru o6pa:on aHus:.

2



1) 3Harb ocHoBHbre 3aKoHoMepHocr[r, AeficrByarrlr4e B rrpoqecce I43roroBJIeHI{t

Marrrr,rHocrpoareJrbHbrx uzrettuit rpe6yenaoro KarrecrBa, 3aAaHHoro KoJILIrIecrBa ilppl

Har{MeHE rur4x 3arparax o6ulecrneHHoro rpy.ua (OIIK- 1 )

2) ntrugerr cu o co 6 nocrbro K caMoopraH vsa\wu canaoo 6pa3oBaHl,Irc (O K- 5 ).

4. CTPyKTyPA I{ C OAEPXTAHI4E Ar,rCUr4ftJrr4HbI " Xr4MV[fl"

O6qas rpyAoeMKocrb Ar.rcqunJrr4Hbr cocraBJrser 2 gaqerrrrre eAI,IHLIqII, 72,aacos.
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Co4epxaHr{e Kypca

1. OcuoeHue noH.flmufl u 3uKoHIrt xuJyruu

I . 1 . OcnoBHbre rroHsrr4-rr xarMupr.

flouxrue 3JIeMeHTa, npocroro r{ cJroxHofo BerrlecrBa. Aronaua fl erkrHurra

Maccbl. AroNtraq Macca. Kolzqecrno BerrlecrBa MoJrb. Molxpuax u

MoneKyntpKafl Macca. Baleutrocrb. CreneHb oKr4crreHufl.3xsnsaJreHT. MoJrbHat

MACCA 3KBI4B€LIIEHTA.
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1.2. OcuoBHbIe 3aKoHbI xuv'Lrla.

3axonrr crexr4oMe rpvv. f asosrre 3aKoHbI. 3aron oKBI4B€LIIeHToB.

1 
" 
3 . HonreHKnarypa HeopraHr4rrecKprx r4 opraHuqecKl4x coeAuuenufi .

KnaccraSvKarJprfl HeopraHrrrrecKr4x coe4raHenufi. Horuenxnurypa

HeopraHur{ecKnx coe4uueHufi" KnacczSr4Ka\krfl, opraHHqecKI,IX coeAuuenufi.

Houesrn arypa aJIKaHoB.

2. Ilepuoduvecxan cucmeMs u xuJvtuqecKsfl c6fl3b

2.I C'rpoenue aroMa. KsaHroso-MexaHr4rrecKafl MoAenb aroMa. Arou rcar

cJro)KHar cracreMa. Crpyrrypa fl.Apa ilporoHbl u Hefirpourt. Slerrpon.

Kopnycr<ynf,pHo-BoJlHoBble ceofr crsa 3neKTp oHa.

KsaHroerre -uvrcra. Crpyxrypa gneKTpoHHbIX o6oloqer. PacupeAeneHlle

3neKTpoHoB Ha ypoBHtx I,I rloAypoBHqx. llpayuta Kre'{KoncKoro.

OcnosHrre 3aKoHoMepHocrl4 pacnpeAe lreHvrfl. gneKTpoHoB B aroMe.

- CrpyrrypHbre H crpyKrypno-rpa$Hr{ecKlle Sopuynu.

CoepeueHua.a $opnrynupoBKa ilepl4oAlluecKoro 3aKoHa. Crpyxrypa

coepelleunofi [epuoAr4qecxofi cr4creMbl. llepuo4. fpynna. Tuuu.{ecxue

3JreMeHTbI. SnerrpoHHble aH€Ltlorrr.

3Heprur r{oHr.r3arlur{, cpo.{crBo K 3JreKTpoHy. 3rerrpoorprlllarenbHocrb.

I4sN{eHeHrre ocHoBHbrx xapaKTeprrcrr4K aroMoB no rreplro4a:l,'lv rpyurlaM .

S-, p-, d- u f- oJIeMeHTbI. BaleurHble sJIeKTpoHbI.

2.2. XuttwlecKafl cBt3b Ir crp oeHl4e BelrlecrBa.



llousrue xuruu.recxofi cBfl3ut. llpnpo4a xIaMu.recxofi eBfl3ur. BIaAU

xr,rMr{trecKofi cessu. OcHosurre xapaKTepLIcrI{KI4 xl{MnqecKofi cnqgu.

KosaneHrHafl v IdoHHa-{ cBr3b: obparonaHpre cB.fl3lr, xapaKTepl4crplKa cBfl3vr,

cpaBHeHr4e KoBa[eHrsofi Ia HouHofi cBt3I4.

2.3. BoAopoAna.f, cB.f,3b. louopuo-aKrlerrropnas. cBt3b. MeralluqecKat

cB_fl3b.

3, Ocnoeu xuntuq ec xo il mep"u od uHuM uKu

Tepuo4raHaMuqecKa.s clrcreM a, Sasa, xraccuQuKallut c?IcreM.

BuyrpeHHrr sHeprr4-f,. llepnrrfi 3aKoH TepMoAI{HaMIzKI4. Snranrnus.

Crau4aprHoe cocro fllnue BelrlecrBa.

3aron fecca. Ocnoerr repMoAraHaMrrKrr. Bropofi 3aKoH TepMoAI4HaMVKvr.

3nrpouux. 3uepreu{Ka xr4MrrqecKux flpoqeccoB.

4. XuMurtecKoe u Quzoeoe pa6Ho6ecue

4.I. O6parznaocu xr{Mr4r{ecKnx npoqeccoB. Koncranra paBHoBecut.

BrnqHHe BHerxHLrx v BHyrpeHHr4x $axropon Ha paBHoBecrre. llpIaHqzu JIe-

lllarerre-Epayna.

4.2. XurvuqecKafl KrrHerrrKa v KaraJru3.

OcnoeHHe ypaBHeHr4r Kr4Herr4Kr{. KoucraHTa cKopocrl,I. @arcroprr,

Bnr4lloqlae Ha cKopocrb xr4Mr4LrecKofi pearqvrr) KHHerI4Ka npoarblx 14 cJIo)ItHbIX

peaxqHfi.

Blusuue reMrreparypbr Ha cKopocrb peaKrluu. YpanHeHIae Appenuyca.

3neprur aKTLIBaIILIH. TeuueparypHufi xoe$ $uql4eHr cKopocru peaKIII4H.

Kunerura rereporeHHbrx rrpoqeccos. folaorennufi r{ rereporenHufi KararIH3.
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5. XuwurtecKue cucmeMbt

Cnoco6rr Bbrpax{eHr4{ KoHrIeHTpar\w pacrBopoB. Klacronro-ocHoBHble

lpoqeccbr B pacrBopax. Snexrporu4Tbr r{ HegneKTpoJrlrrbl, cuJrbHble Ia cra6ue

oneKTponr{Tbr. Teopux 3neKTponzruqecrofi .{uccoqrrar{r{rr. Koncranra

Al4ccoqvarlrrr4, creleHb .ql,IccoIJuaIJr4kr. AKrprsHas KoHIIeHTparJkrs..

Bo4opo4Hrrfi uora3areJrb pH. I4oHHoe rpou3BeAeHr4e BoAbr. llousrue o6

HHArrKaropax. OxucrnreJrbHo-BoccraHoBHTeJrbHbre npoqeccbr B pacrBopax.

OrHclrareJrr4 r4 BoccraHoBlrrenu. Cpe4a peaKrlr,rn. MeroA gneKTpoHHoro 6atasca.

6. Snexmpoxurvt uqecKue c ucmeMb,

6.I . XuvturlecKr4e ucror{Hr4Krr roKa.

Srexrpo.4urre [oreHr{uanrr. CraHAaprHbre oneKTpoAHbre [oreHrlrz€Lrrbr.

MerarruqecKure 3neKTpoArr. fasonrre oneKTpoAu. BoAopo4nrrfi oneKTpo.q. Pac.rer

14 r43MepeHr4e rroreHrlrr€LrroB 3JreKTpoAoB pr 3AC r€urbBaHkrrrecKux gJIeMeHToB.

XuunqecKr4e ucrorIHI4KI4 ToKa.

6.2.3nerrponu3.

"Cyunocrb oneKTpoJrr{3a. 3rerrporu3 pacrBopoB v paannaBJreHHbrx cpeA.

3axouu (Dapa4ex. llpuueueuue 3neKrponr,r3a. llonyueuue ra3oB (no4opo4a,

Kr4cnopoAa, xJropa H Ap.) Mero.qoM 3neKTponr43a.

6.3. Kopp o3wfl. Mer€LrrJroB.

Tunu Koppo3rroHHbrx pa:pyurenufi. Xu\an.recKas u sneKTpoxr{Mr{qecKat

Koppo3r4r. Cnoco6u 3aulr4Tbr MerzurJroB or Koppo3rrr4.

7. Ilonuuepu u onuzoMepbt.

Olurouepbr r,r [onr,rMepbr: ocHoBHbre rroHrrr4fl u KrraecuQuraqu-s. MeroAH

flonyrreHur lonr{MepoB. fa:ouaroJrHeHHble nonr4Mepbr. IrlcnomsoBaHl{e



rroJrr{MepoB 14 rrJracrMacc B crporrrenbcrBe. llorusruleu, rronl4rlponLrJreH)

froJrrrBr4Hr4nxJropl4A, nonllTerpaSroperuneu.

8. Memodu aH&nu3o xuMwtecnux Beu1ecm6.

Knaccu$uKawrfl, MeroAoB aHaJrtr3a. lloH-srue a:eaJrvrrvr.tecKoro cvrrHaJra.

Xutr,tu.Ie cKHe MeroAbr aH aJrr4 ga: rp aBlzM erpl{t, TI4Tp oM erp I4t.

flossrue o $uauro-xr4Mr.rqecKr,rx r4 QzsHvecrlax MeroAax anaJrv3a BeIrIecrB.

Macc-cneKTpocKonl4{.

Or6op npo6. AHarus BoAbr: Qurr,rxo-xuMr{qecKuft u xuwu'aecxufi. aHalrvr3

BoAbr. Onpe4eneuue pH. Onpe4eneHrle xecrKocrl{ BoAbI.

Anarus ra3oB r4 AbrMoB, aBToMaruqecxufi aHaJrvr3 ra3oB n rpy6onpoBoAax.

Xpolaarorpa$zx. Ananras npoAyKroB cropaHl4r (CO, COz, NO, NOz, SOz).

9. MemqJlnu u cnJtaqbr.

PacupocrpaHeHHocrb kr cocrorHr,re Mer€urJroB B npnpoAe. @usHuecxue,

$u:uxo-xr4Mr4rlecKue u xr4Mrrr{ecKze cnoficrsa Mer€uIJIoB. OcHosHHe cuoco6rt

nonyqeHr4q Merafiros. MeranJrr{qecKr4e cnnaBbl rI KoMno3vrbr, rrx I4crIoJIb3oBaHI4e.

5. OEPA3 OBATEJIbHbIE TEXHOJIO| I4I,I

flpeno4neceHrre reoperr.rqecKoro Marepr,ra,'ra ocyuecrBns.ercs. KaK B Br{.4e ycrHbrx rerqufi,

TaK r{ c rrpuMeHeHrreM gneKTpoHHbrx cpeAcrB o6yuenur.

B Ka.recree AeMoHcrpaurroHHoro Marepr.rana rrcnonb3ylorcfl llepuo4uuecKar{ crlcreMa

A.Ir1. MesaeJreeBa r.r Apyrue cnpaBoqHbre Marepr{aJrbr.

Hexoroprre pa3Aenbr reoperr.rqecKoro Kypca paccMarpr.rBarorcr c ucrroJrb3oBaHr4eM

olepexarcuefi cauocro.sreruuoft pa6oru: cryAeHTbI nonfralor 3aAaHI{e Ha H3yqeHLIe HoBofo

MaTepl{ana Ao efo I,I3JIoxeHv.t{ Ha JIeKIIITU.

Als nyqurero ocBoeHzfl Teoperr,rqecKr{x ocHoB B rrpoqecce prcy.ueHurfl,

AracrlurrnI,rHbr Hcrronb3yrcTcf, ra6oparopHbre pa6orrt, rlo3BoJltrorqLIe Harn.aAHoro

rrpeAcraBrrrb MHorr4e xr4Mr{rrecKr4e npoqeccbr. fpyunoeax pa6ora B xl4Mu.Iecrofi

na6oparopr4r4 crr4Mynr{pyer corJracoBaHHoe B3ar4MoAeficreue Me)KAy cryAeHTaMrI,



orHorrreHrr{ B3ar4MHofi orBercrBeHHocrr4 Lr corpyAHrlr{ecrBa. Jla6oparopHble

pa6oru BbrrroJrHrrorc.f, rro <Jla6oparopHoMy npaKTI,IKyMy IIo xvrlr.vIvI>>,

paspa6oraHHoMy rrpuMeHr4TeJrbHo Antr cryAeHToB HexI4MI{tIecKoro upoSranx.

llolyveuurre gKcnepr,rMeHTaJrbHbre AaHHbIe 3arlulcblBarorc.fl cryAeHTaMH B

pa6ouyro rerpaAb. llo rlroraM raxAofi ra6oparopuofi pa6orrr cryAeHr

o Soprr,rnxer rrrlcbMeHHrrfi orqer.

Haru.rue raKoro npaKTr4KyMa rro3BoJrser cryAeHTaM 3apaHee rloAroroBl,ITbcf,

x co6eceAoBaHr{}o HJrr.r recrr4poBaHr{rc nplr (3aqr4Te) KoHKperHofi na6oparopHofi

pa6omr.

6. OrIEHOrrHbrE CPBACTBA AI.fl TEKyTTIETO KOHTPOJT^fl

YCIIEBAEM O C TI4, IIP OME XTYTOIIH O fr ATTE C TAUI4I4 fIO IITOTAM
OCBOEHI,Ifl

Ar4CrII4rrJIIIHbI Ir )rqBEH O-ME TOAUTTE C K O E OBE CfrErrE HnE
cAMOCTO.flTErbHOrz PAEOTbT CTyABHTOB

,{na rer<yulero KoHTpontr ycneBaeMocrl4

KOHTpOJIb, a TaK )Ke [pOBepOrIHbIe

cry.qeHToB r{cuoJrb3yrorcr pefiruur-

pa6oru (recrrr) p.ilfl KoHrpont

cauocrosrelrHofi pa6oru. llpovreNyro.{Hofi arrecrarlr4efi no I{ToraM ocBoeHl{t

AI4CIIHTIIUHbI tBJI-'IeTCt 3aqeT.

flp uu eprr za4arruir An{ np o B e AeHvrfl p efi rz ur- KoHrp on.fl :

Pefiruur-ronrponr }lbI

1. BH.rucJrr.rrb Mon.flpHyro Maccy gKBrrB€LleHTa Mer€urJra, ecJrr4 0,493 r xnopr4Aa

ororo Mer€urJra nocJre o6pa6oxu lrturpatou cepe6pa o6pasoBaJrLr 0,86l r- xJropl4Aa

cepe6pa.

2. Cxonmo rpaMMon CuSOa'5H2O Heo6xoAIaMo B3flrb Anfl Irpl4roroBJleHrs 400 l,rn
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3. PaccraBuTb lcoeQSzuueHTbr B ypaBHeHnflx pearqufi, yKa3arb oKI4cJIHTeJIb 14

BOCCTAHOBHTEJIb:

HzSO+ (pas6.) + Mg ---+ HzS *

MnSO+ + KCIOr + KOH ---+

Pefi rprur-roHrponr JVl2

1. Cyrr,rrr,ra r<oe$SraqueHroB B ypaBHeHI4e peaKul4ra: KMnO4+I!SO3+H2O panna:

a) 13 6)20 e) 15 r) 9

2. Kax r43MeHrercfl.npv neo6parnMblx npoqeccax oHTporut :

a) ne r43MeHrercx 6) ee H3MeHeHr4e BcerAa rroJrox{raTeJrbHo n) ee I{3MeHeHLIe

BCerAa oTpI{IIaTeJIbHO

3. TepuoAr{HaMr4qecxufi rroreHrlr4aJr, y6uru Koroporo B KBa3I4crarIdrIecKoM

r,r3orepMr,rqecKoM rrpoqecce paBHa pa6 ore, coBeplrreHnofi cucreuofi naA

BHE IIHI4MLI T E IIAMI4 HA3 bIB AETC{

a) cno6o4nofi eueprueir,lu16ca 6) ceo6oAnofi enepruefi feruurolrqa
n) enranrnueit r) enrponuefi

4. Cnopocrb peaKlluu 4FeS2+IIO2:2Fe2O3+8 SOz IroBbIcvrrcfl. npu
a) uo nrrur elnnkr AaBn eH Ht HJIIa IroHI4)KeHI4I4 TeMn ep aryp bI

6 ) u o uu x eHLrv re M rr ep aryp bI 14 JII4 II o H I4 x{ e H r4vr p.aB IreHr4fl ,

n ) us ur e n r -ueHkrkr nvpr4T a I{ JI I{ rr o B bI IrI e H I{ 14 TeM n ep aryp bI

r) usruenrqeHtrv rruptrra I4JrI4 noBblrrre:r^r4ar KoHIIeHTpaIIuu SOz

5. B xaryro cropoHy cMecrrrrcr paBHoBecvs. npI4 noBbIIrIeHLII4 AaBlrerl'las. B

ypaBHeHurr peaKrlzu 3H2+Nze2NH:
a) nnpano 6) nneeo n) He u3MeHf,ercq

6. Onpe4eJrr4re pH pacrnopa, B 1 Ar' Koroporo coAepxr4rc.rr rr4ApoKczrl\Harpvfl

uaccofi 0,1r. 
'{uccoquallzrc 

Ir1enoqz cqllTarb noluofi.
a) 6,8 n)11,4 6) 13,5 r) 1,89

7. Ecnu Mer€urJr pacnonoxeH B 3JreKTpoxr{MurrecKoM pflily IrocJIe no4opo4a (r.e.

or Cu Ao Au BKrrorrr4Teruuo), To npu DneKTponr{3e pacrBopa coJII4 TaKoro

METAIIJIA:

a) noccraHaBJlr4Baerct caM Mer€UIJI
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6) Ha KaroAe 6yayr BoccraHaBJruBarbcs MoJreKynbl BoAbI c o6pa:onaHl4eM

BOAopoAa

n) noccraHaBJrr{Barrcx 6y,4er rI caM MerarIJI, I4 MoneKyJIbI BoAbI

8. Bropar cryneHb rr4ApoJrn3a Na3POa coorBercrByer ypaBHeHl4ro peaKIdI4LI:

a) Na3PO+*HzO*Na2FIPO4+NaOH 6) NaH2POa* H2O++H3POa+NaOH

n) Na2FIPO4+H, g<-+NaHzPO++NaOH

9. Karoe $usraro-xr4MlrrrecKoe r{3MeHeHpre [pereprreBaer Mer€LIIJI npu Koppo3LII4:

a) orucreHrae 6) aoccraHoBJleHue e) o6pasonaHue

CJIOXHO|O KOMTIJIEKCA

10. Karoe pr3 AaHHbrx Belr{ecrB.flBr.serc-fl cra6rtN{ gneKTponI,IToM

a)NaCl 6)HNO2 n) HCI r)A12(SOa)3

Pefirusr-rourponr }lb3

1. Brr.rzcJILITb 3.A.c. vr Hailr4carb cxeMy faJIbBaHI{rIecKoro gJIeMeHTa

cocTaBJreHHofo I43 sneKTpoAoB :
I

1) Pt,Hz | 0,01n HNO2 u:2lo/o
2) Zn 10,2M ZnCIz f :0,5

flonyuenHbre pe3yJrbrarbr r{cnonb3oBarb rrprd orBere na2-it vt3-it Bonpocbl.

2. Karcas, peaKr{r4r 6y4er nporeKarb Ha aHoAe rrprr 3aMbIKaHI{rI BHeIuHefi qenn

r€LrlbBaHr4qecKofo oJreMeHTa, yKa3aHHoro B 1 -rrt eonpoce?

3. Kar<a.s peaKrlr4r 6yaer nporeKarb Ha KaroAe npl{ 3aMbIKaHI{H BHeIxHefi qeuz

r€ulbBaHrlqecKofo 3JIeMeHTa, yK€BaHHofo B 1 -lr,r noupoce?

4. Kar H3MeH{ercr pH pacrBopa B npr{KaroAHoM rlpocrpaHcrBe npI4 gneKTpoJII{3e

BOAHOfO paCTBOpa XnOplIAa rcatrur-?

5. Kar<ofi npoqecc nporeKaer na rpa$r4roBoM aHo.{e npu sneKTponu3e BoAHoro

pacrBopa KOH?

6. BH.rucJrr4Tb oneKTpoxuMr4.recKr.rfi sreznaneHT xnopa n n/(Ax uac)

7. r{epe: pacrBop Hr{Tpara .qByxBaneHTHoro Mer€LrrJra nponycrplJll{ ToK culoit 2A
B TerreHrrr4 40 rrauu., npr4 3ToM BbrAenranocs 4,992 z Mer€uIJIa. Hassarr coJlb.
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8. XenegHbre r43Aenufl.trpv Hr4Kenr4poBaur4v rroKpblBalor cHaq€ula Me.qba, a rloroM
Hr,rKeJreM. Karofi npoqecc nporeKaer Ha aHoAe npn lloBpex<Aeur4kr groro

4eyxcnofiHoro noKpbrrr4x e 0,1 u. pacrnope ruApoKcllAa uarpux?
EF. : -0,161 B; Ecu: + 0,027 B; ENi : - 0,128 B.

9. B 0,1 H. pacrnope conrHoft xucrorbr onyqeHbr rro orAeJIbHocrI4 MeAHa.s,

cepe6pxna.f, rr 3oJrorar npoBoJroKr4. Kaxas npoBonoKa 6yger KoppoAr4poBarb c
BoAop oAHofi Aenon rrpuza4ueir?
Ecu :+0,1548; EAu :+0,348B;
Pae : + 0,277 B; Enz :-0,059 B

10" B rarofi cpeAe npr.r HapyrreHr4r,r oJroBrHHofo noKpbrrr{.s xreJreeo 6yAer
3arrlr4rrleHo 6onee HaAe)KHo - 0,1 H. HCI;0,1 n. NaCl; 0,1 n. NaOH ?

KonrponrHbre Bonpocbr Arq [poBeAeHrlq npoMe)KyrorrHofi arrecraquu (noupocbl

x savery):

1. flouamue greueHma, npocmoeo u cJto)tcHozo 6elqecm6a.
2. Amo.ntuaa eduuuop Maccbt.
3. Amouuaa u4acca.

4. Konuuecmlo 6elqecm6a - Mo,rb.

5. Monnpuan u MoneKynflpHan A4ecce.

6. Baneumuocmb.
7. Cmeneuu oKucJ'reHufl.

8. SrceueaneHm, l4onbHafl l4qcca gK6u6aJteHma.

9. 3arcouat cmexuou4empuu.
'10. 

fasoewe 3aKoHbt.

I I. 3arcou eK6u6areHmo6.
12. CmpoeHue lmoMa.
I 3. Keaumogo-MexaHuqecKefl uodenu qmoma.

14. Amou KqK cJto)tcHan cucmeMa.
15. Cmpyrcmypa ndpa: npomoHbt u uei.rmpouut.

16.7nercmpou.
1 7. C mpyrcmypHbt e u cmpyKmypuo -zpaQuttecKue Q opuyn w.

18. CoepeueHHan QopuynupoaKa nepuoduuecKozo 3eKoHe.

I 9. Cmpyrcmyp a c o 6p ex4eHuoil nepuo duqec rcori c ucmeuau
20. Ilepuod, zpynna.
2 l. TunuuecKue oreMeHmbt.

2 2. 3nercmpoHHbte qHarozu.

23. 3uepzun uoHu3a4uu, cpodcm*o K oreKmpoHy.
2 4. 3nercmpo ompuqameJbH o c mb.

25. IrlsaeueHue ocHolHbtx xapaKmepucmuK amo14o6 no nepuodau u zpynnal4.
2 6. Tunat es auJwo d eilcm eun .n4oneKvJt.
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27. Ilpupoda xuuuuecrcoil c6fl3u.

28. Ocnoeuute eudut xurttwtecrcoit ceasu: KolaneHmHe.fl, uoHHafl.

2 9. Ocu o eHbte xap aKmepucmuKu xl,n tuuec rcoil c 6fl3u.

30. Suepzun, dnuua, HqnpqzneHHocmb, Hacuulaetwocmb, nornpHocmb.
3 t. TepuoduuauurtecKan cucmeJvta, Qasa, rcnaccufuuKaqur cucmeM.

32. BuympeHH.fl.fl eHepzun u oHmaJtbnufl.

33. 3arcouat fecca.
3 4. 3 um an bnufl o 6p as o e aHutr xuJvtutte c Kux c o e d uu eu uil.
35. Sumponun u ee u3t reHeHue 6 xltt4uuecKux npoqeccax.
36. Suepeun fu66ca.
37.3aeucuJwocmb cKopocmu xu.l,t. peaKquu om KoHqeHmpaquu u

mentnepamypbt.
38. KoucmaHma cKopocmu peaKlluu.

3 9. C rc op o c mb z e m ep o z e H H btx xu.\l uu e c Kux p e arcquit.

40. XuuurtecKoe u Qasoeoe pa6Ho6ecue.

4 I . O1pamurvro cmb xltrvtuqecKux npoqec co 6.

42. Bnunuue nHeraHux u aHympeHHux Qarcmopor Ha pa6Ho6ecue.
4 3. Vcno eun c cwonp ou3 aoJtbH ozo npomeKaHufl xuivuqec Kux pe arct4uit.

4 4. Vcno eun xt trttuttec Ko eo pa6Ho 6 e cun.

45. KoucmaHme pa6Ho6ecur u ee c6fl3b c mepa,toduHaturuuecKurvtu

napaMempaMu.
4 6. Ilpuut4un Ie-LUamenue-EpayHa.
47. Ifounmue o pacmaopax u dpyeux ducnepcubtx cucmeMax.
4 8. Cno c o6at eatpacrc eHufl KoHqeHmpaquu pac m6op o 6.

49. Ifounmue o6 ereKmpo,tumax.
50. Snercmporumuqecrcan duccoquaLlu1 ee A4exaHu3M u npuHlpnbt.
5 I. Ceoilcm*a pacm6opo6 eJteKmpoJtumoz.

52. fudponu3 coreu.
5 3. 3n ercmp o du ut e nomeHquanaL f 'aru neHuuecKue greMeHmd.

54. Ilouamue o6 enercmpodHbtx nomeHlluaJtax. Vpaeueuue Hepucma.
5 5. LlsaepeHue enexmpodHwx nomeHlluaJtoz.

56. Pnd cmaudapmHbtx enercmpodHbtx nomeHquaroz.
57. Bodopoduuil enercmpod. Pnd Hanpnrrceuuil uemannoe.
58. fanueaHwecKlte erenxeHmut. 3fC zaJ,rbgaHuqecKux oJte 4eHmo6.

59. XuuuraecKue ucmouHuKu moKq &nn.
60. Ocuoeuute eudu Koppo3uu.

6 I . XuuuraecKan u o,ryeKmp oxLt n ruqecKafl Koppo3 ufl .

62. Memodut sau4umbt A4emarJto6 om Koppo3uu.
fi . JfezupoaeHlte, oreKmpoxtuvtuuecKafl squlume, 3at4umHbte noKpbtmufl.

64. SnercmponLB. 3arcouut @apaden.

65. Cyu4uocmb ereKmpoJxu3a. Snercmponus pacm6opo6 u pacnna6o6.
66. Awoduoe oKucreHue, rcamoduoe aoccmqHo*reHue.
67. RnaccuQurcaqua l4emalutor u cruq6o6, ux noryqeHue us pyd.
68. @usuuecKue u xltntwtecrcue ceoilcm*a rttemarttoz.
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Bonpocu Anr rIpoBeAeHLIt KoHTpou caMocrotrelsnoft pa6orrr:

1 . MecrcmoneKynnpHo e esauuo d eticm eue.

2. Bnunuue munq xLuvtuqecKoil ceasu ua ceoilcmaa 6eu.lecm*.

3. O6u4ee noHflmue o dpyew eudax xu,t/tuqecKoit censu.

4. foaozeuuani rcamanu3.

5. I{enuarc peaKquu.
6. @usuqec rcue a,temo d bt ycKop eHun xl,uvtuqe cKux pe arcquil.

7. Pacmeopuuocmb.
8. I4sueueuue oHmarbnuu npu pacmaopeHuu.

9. @asoeue npenpaLqeHufl 6 pqcmlopax. 3arcouut Paynn.

I 0. OcuomuuecKoe daeneuue. 3arcouut Baum-fofuQ".
I I. KpucmannwtecKoe cmpoeHue Memannoa, JrlemailtuqecKan c6.fl3b.

flp urr,reprr re cro B brx zap:auuit Anr Ko HTpoJIt c aM o crotreJlbnofi p a6 oru :

p€BAen <O6utue ceoficrea pacrBopoB))

1. rvroryr cocyilIecrBoBarb B pacrBope napbl BeruecrB:
a) NaOH, Ca(OH)z 6) LiOH, CO2 n) SO2, Ba(OH)2 r) FIF, NO

2. tv.acca BoAbr (n rparranaax), roropyrc cneAyer Bbrnapvrb u3 430un 4o/o-soro

pacrBopa (nnoruocrs l,047rlun) cynrSnqa Hurpur^, uro6sr nonyql4rb l2o/o-rrsrir

pacrBop, paBHa

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

3. pacrnopnMocrb ArrxpoMara Karrvs. K2CI2O7 paBHa l2,5rll00r soAH npra 20oC.

Ycrauonure, KaKoBa 6y4er Macca HacbrrrleHHoro pacrBopa, ecIrr4 p^nfl

npr4roroBJreHrr.fl ero HcrIoJIb3oBaHo 400r BoAbI

a) 4201 6) 500r n) 400r r) 450r

4. cueuralu ln 1M pacreopa 14 lr 3M pacrBopa cepHofi KIacJIorbI. Onpe4enure

MonrpHyro KoHIIeHTpaIII4ro cepuofr KI,IcJIorbI B KoHerIHoM pacrBope

a) l,5uonr/n 6)2l.r'orrolrr e) 2,5*roru/n r) 1,75vronr/l

5. eclu BHecru KarrJrro pacrBopa noBapeHHofi coru B rorrru 6ecqserHoe rIJIaM.l

rasosofi ropeJrKr4, oHo oKpackrrcfl,

a) n xpaurrfi qner6) e xerrufi qner n) a aereurrfi qnerr) qrer He H3MeHurcfl.
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6. xnopr,rA-r4oHbr o6pa3yrorc{ ilpr{ pacrBopeHr,rr{ B BoAe BeulecrBa, I,IMeloqero

Qopuyry

a) Cl26) Mgclz e) AgCl r) CCla

7. x xarouy rr4rry pacrBopoB rIpI4HaAJIexI{T pacrBop BoAopoAa n nraruue?

a) xwgxwir 6) rnepgufi n) rasoo6pa:nufi

Teuarnra na6oparopHbrx pa6or no Kypcy:
1. Kraccu HeopraHr{trecKr4x coe4uueuufi
2. Oupe4eneHr.re oKBrrB€LrreHTHofi uaccu Mera[Jra
3 " CrpoeHrae aroMa I,I xI4MI,IqecKat cBq3b

4. Cnoco6rr Bbrpa)KeHr4r KoHqeHTparlnu pacrBopoB
5. llonyveHue pacrBopoB pa3nr{rrHbrx KoHrleHrpaqufi
6 . OrucrrarenbHo- BoccraHoBr4TeJrbHbre peaKrlpru

7 . Xutvrw{ecKa-f, TepMoApIHaMI4Ka

8. XuuuqecKaf, KLIHeTI4Ka

9. XuwuqecKoe paBHoBecr4e npoqeccoB
1 0. OnpeaeJreHrie pH pacrnopoB
1 l.fra4porus corefi
12.f arssaHrrqecKrre oneMeHTbr

1 3.3nercrponr43 pacrBopoB
1 4.Koppo3rr-{ MerarIJIoB

1 5 . XuMrz.recKr4e ceofi crea MerarrJroB 14 HeMeraIIJIoB

. 7. )TqEEHO.METOAZIIECKOE I,I I,IHOOPMAIII4OHHOE
O E B C fIB TIB HI4B AIICIII1ITI JII4HbI

a) OcuonHaq rureparypa:

l. Cragopon B.VI., lharonona E.E., HzrH$opona T.lI.: O6rqaq xvMprfl
Vqe6nur - M. : VlznarerrbcrBo ACB, 2013. - 272 c.

http ://www. studentlibrary.ru/booVlSBN9T 8593 093 8 869.html
2. Xonnuu, A. B. O6rqas xrrMrdr: yve6nux - M. : f3OTAP-Me4za, 2014. -

400 c. http : //www. studentlibrary.ru/book/I SBN9 7 8 597 0 429 5 63 . html
3. Bapxoecxufi, E.B. O6rqafl. xuv.kts.: yue6. noco6ue - MzHcx: BHursfiura.f,

rrrKoJra, 20 13 . - 639 c. http : I I znanium. c om/bookr ead2.php?book:S 092 04
4. Ky:ypuau B.A., tlepnoea O.E, AuleHKo C.B. Vqe6noe noco6ue ro xr.rMrrrr

Artx cryAeHToB Hexr4MurrecKr4x HaupaBneHuir q. II. - BnfV, Brraguwup,
2012.-91 c.

5. Kyeypuau B.A.,,{u4euxo C.B. u Ap.llpaxrurcyM rro xvruukr Anr cryAeHroB
Hexr4Mr{r{ecKHX HanpaBneuuit. . BraAurraup: BnfY, 2015,87 c.

6) {ono.nH rrreJr bHafl Jrr{Teparypa :
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1. Kyeypuan B.A., 9epnona O.E, lra4eHKo C.B. Vqe6noe noco6ue ro xr4Mrrrr

Irtr aryAeHToB Hexr{Mr4rrecKr,rx HanpaBneHuft .r. I. - BnfV, Bra4rauup,
2011. - l2l c.

2. A. B. Ea6roe, O6qaq 14 HeopraHlrqecKa{ xlrMlrfl: yve6nnx - M. :|SOTAP-
Mesua, 2014. - 384
http ://www. studentlibrary.ru/book/ISBN97 8597 0 42923 5 .html

3. B.B. lenucona O6rqaq rr HeopraHkrrrecKar xkrMr4s: y.re6uoe
Pocroe H/A : @eHr{Kc, 2013.
http : //www. studentl ibrary.ru/book/I SBN 97 8 522220 67 4 4 .html

c.

uoco6ue -
573 c.

4.fpudanosa O.B.O1ryax r.r HeopraHnqecKar xprMprfl: - Pocroe nllr: Oenurc,
20 | 4 . - I 8 9 c. http :l/www. studentl ibrary.ru/book/I SBN9 7 8 5222226 8 3 4. html

5. H.III. Mra$raxona O6qas !I HeopraHrairecKar xulr'prfl yue6.-uero4. noco6ue
- Ka:aHr : I4saarerrbcrBo KHI4Ty, 2013. - 186 c.
http ://www. studentlibrary.ru/book/ISBN9785 78 82 1 4887.html

6.B.VI. EnQuuon O6rqaq r4 HeopraHrrrrecKa.r xuukrfl,. - M. : A6puc,2012. -286
c. http : //www. studentl ibrary. ru/b o ok/I S BN 9 7 8 5 43 7 20 03 7 7 .html

7. Optuu H.A., KysypuaH B.A., [r,r4enrco C.B. llpaxrraryu Anfl
caMocro{remsofi pa6orrr rro xuMr4r4 Anfl cry,qeHToB Hexr4Mr{qecKr'rx

HanpaBneuuir.. - BnfV, Bra4uvrzp,201 1. - 86 c.

n) flporpaMMHoe o6ecneqeHr.re r llnrepner-pecypcbr:

1. http://www.scirus.com
2. http://www.iupac.org
3. http.,l lwww.anchem.ru
4. http.,l I chemteq.ru/lib/book
5. http://www.elsevier.com
6. http://www.uspkhim.ru
7 .^ http ://www. strf.ruldatabase.aspx
8. http://www.chem.msu.su
9. http:l I chemistry.narod.ru

8. MATEPPIAJIbHO.TEXHI,ITIECKOE OEECIIETIBHLIE

AurcJ\vrrJr14Hbr

B ra.{ecrBe AeMoHcrparluoHHoro Marepr{ana ucnoJrb3yrorct :

1. Jleruzu: 6yuaxurtfi u snerrponsufi Bapr4aHr, npe3eHraqrau (cnafi4rr).
2. llponepovHue pa6omr (recru) - 6yuaxuuft H 3neKrpoHHrrfi BapHaHr.
3. Pefirunr-KoHTponb - 6yrvraxusrit u oneKTpoHnrrfi napuaur.
4. Ta6nraqrr - oneKrpousufi u 6yuaxurrfi aapuaur.
5. Teuarura I{ onl4caHue na6oparopHbrx pa6or (cuequanbHo pa3pa6orannrrfi

14 usAaHurrfi na6oparopuufi npaKTrrKyM Anfl cryAeHToB HexrrMrrt{ecKoro
HanpaBneuux).

6. Ha6op xuMr,rqecKr4x peaKrrlBoB K rax4ofi na6oparopHofi pa6ore.
7. Jla6oparopHbre ycraHoBKu, o6opyAoBaHr4e.
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