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l. IIEJIH OCBOEHIIfl AI{CqnIIJIr,IHbI
I{elxvru ocBoeHl4r AptcqnlJrraHbr <<Xunann) flBJrf,K)Tcr: o3HaKoMneHue

cryAeHToB c KoHllelry€urbHbrMr4 ocHoBaMr{ xnwvrvt KaK coBpeMenuofi

KoMrIJIencHofi lfl;ayKvl- Lrc1rrrarcqefi 3aKoHoMepHocrrr rrporeKaHvrs. xprMprqecKux

[poqeccoB B3aLIMoAeficreI4rI BeIrIecrB; QoprraupoBaHr{e upeAcraBJreH}rfi nayruoro

MnpoBo33peHlit' Ha ocHoBe clrcreMHbtx gHannE o cocTaBe, cTpoeHuu n cgoficTBax

xt4MuqecKrax gJreMeHToB vr ux coeAlrHeyuia.

3aAaqH Arrcq[[JrrrHbr :

O I{3TICHPIE OCHOBHbIX 3AKOHOB U KOHIIEIqUU )KI4MKTVL C IIEJIbIO IIPUMEHCHLI'

LIX npl{ I{3rre HI4H IIO Cn eAyro qV X C [equ €LIIb Hbrx ALrc qprrrJr]rH ;

o Ll3.yreHue [poqeccoB B3aLrMo Aeficrsufl, BerrlecrB vr vrx coeAprH eunit,

3 aKoH oMepHo crefi up oreK anvrs. xr{Mrtqe cKr4x p earqnfi ;

o [pI.IMeHeHue rIoJIfreHHbIX TeopernrrecKr,rx 3HaHLrfi Ang peruenkrrr pa3ruqHbrx

[paKTprqecKr,rx Borrpoc oB ;

o oco3HaHze ponnxvl.aur4 B npoqecce oxpaHbr ofpprarcrqefi cpeAbr.

2. MECTO AHCIILLITJIkIHbI B CTpyKTypE OIIOI BO

,{ucqzu lrvrma orno cltrc.a K 6 agoso it qacru yre6Horo [naHa.

,{aHHufi rypc orrvpaercfl. Ha slna:nlzfl, rroJqrqeHHhre cryAeHTaMn nptr r4s;ytre:rrupr

Qnefrru Lr MareMarlIKI{. lloryreHHbre cryAeHTaMra 3:aankrs, Heo6xoAr.rMbr rrpn

Ll3freHvrv !;rzrIIII{IIJrrrH, KaK 6a"gosofi .racrvr, TaK v BapnarprBuoit qacru yre6Horo

IIJIAHA.

3. KOMTTETEHTIHT4 OEyrrArOIqErOCflo OOpMr4pyEMbrE B

PE 3yJrb TATE O CB O F.IJIIfl Ar{CqWnJrI,/.Hbr
B npoqecie ocBoeHl4t 4auuofi Ar{crlrarrJrlrHbr cryAeHT $opuupyer vr

AeMoHcrpllpyer cJIeAyIoIrIHe o6rqeupoQeccuoH€urbHbre H o6ulerylbrypHbre

KOMrreTeHrILrH:

- crroco6nocrr [pplMeHtrb 3HaHrnr MareMarvrKvr, Snsnrz H ecrecrB og:naHvrfl.,

xulr;r4u vt Marepu€uroBeAenvrfl,, Teopun y[paBJrenurfl. u uHQoprraarlrdoHHbre

rexHoJr oruvr B r4HHoBarlnounofi AerreJrbHocru (OIIK-7) ;

B p*ynbrare ocBoeHI4{ Aracrlr{rrJrrrHbr o6yrarotguftcr- AonxeH
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A eMo H crpt4p o B arb c JreAyroqr4e p e3ynbrarbr o6pas o Banvrfl:

1) yrr,rerb [pLIMeHtrb snanufl, MareMarvrnn) Szszru Lr ecrecrBo3Hanvrfl, xuMuu

u MarepEaJIoBeAeHvIs., Teopnn yrrpaBJrennfl, vr un$oprvrarluoHHbre rexHoJron{Lr B

HHHoBarluosnofi AeflreJrbHocrr{ (OIIK-7)

4.CTPyKTyPArrCOAEPlKAHrrr,Ar4CrIrLtTJrtrHbr"XI4MU[fl"

O6lqat rpyAoeMKocrb .qEcql{rrJrr{Hbr cocraBJurer 3 sa.rergbre e4,rHtrrlbr, 108 qacon.

Ns

u/n
Pasaen

AI,ICUIIIIJII,IHbI

A.
t<()
c)

q)()

Cg
A.t{
O(l)

(l)()

o
c)

BuAu y.re6noft pa6orrt, BKnloq€ur

caMocrorreJrbnyp pa6ory cryAeHToB
rr rpyAoeMKocrb (n .racax)

O6rerra yre6Hofi
pa6orrr

c npnMeHeHlreM
IAHTepaKTHBHbIX

METO,IIOB

(Yuacax / o/o)

@opurr
TeKyrqero
KOnTpOJrt

ycrreBaeMocTr4

(no uedenw,t
curecmpa) ,

Qoprvra
upoMex)iTorrHo

t4

aTTecTauuu
(no ceuecmpaat)

N
t
V
(D

O

v
c) lEdE
!f FiF5
rz GtcB d)q

(l)

p. lOF
AGIJr (t

cg

(l)

€rA
HFooo. lo
FGI
ot/.

(J
(J

v

v

I 2 J 4 5 6 7 8 9 l0 ll
I Ocrronnue

[OII'TI,I' I,I 3AKOIIbI

xtIMtlu.

Houenrcrarypa

HeopraHr{rrecKr{x }r

opraHI{rIecKI{x

coeAnnenuft.

I I 2 2 8 2/50

2 flepno4n recKa.rr

cI4CTeMa.

CoOnpeuennar

Qoprvrynnponna
IIepuoAI{qecKoro

3aKOHa.

Xnrarrecrafl. cBfl3b

r,r cTpoeHr,re

BEIUECTBA.

I J 2 2 8 2150

Pefirnnr-
ronrponr Nel

5 Ouronu
xnrarl.recxoft

TepMoAr4H?MHKrr'.

I 5 2 2 8 2/50

4 Xnanqecroe n

Qasonoe
paBHoBecne.

O6parnrocrr
XI,IMI4qCCKID(

rpoqeccoB.

K.rraccnQrnKarlas

Qa:onux
pannonecufi.

I 7 2 2 8 2/50

Peftrunr-
ronrpom Ne2



I 2 J 4 5 6 7 8 9 l0 ll
5 Xlnuusecrue

cucTeMbl.

Pacrnoprr.

Kuclorno-
OCHOBI{bIE

upoqeccbr B

pacrBopax.

,{ucnepcrue
cucTeMbl.

I 9 2 2 8 2/s0

6 OcHosrr

SJreKTpOxlrMlrr,r.

Xranall.lecxue

I4CTOqHUKI,I TOKA.

S.nexrponus.

Kopposur

METAJIJIOB.

I lt 2 2 8 2/s0

Pefirunr-
xourpolr Ns3

7 flonnaepu u
oJrr4roMepbr.

I l3 2 2 8 2/50

8 Xmazqecxas

n4enruQuKarlurr

BEIIIECTB.

I r5 2 2 8 2/50

9 Merartrtrr u

CIJIABbI.

I t7 2 2 8 2/50

Bceror l8 18 72 l8/s0 3aqer

llp o4 oJrx{eHr4 e ra6lnqrr

CogepxaHrre Kypca

7. Ocruoerubre noHnmtJn u saKoqb, xulwuu

1.1. OcHoBHbre rroHrTrr fl. xuMuu.

flonqrze gJIeMeHTa, [pocroro 14 cJloxHoro BerrlecrBa. ArouHas eAuHurla

Maccbl. ArouHas Macca. Korz.IecrBo BelrlecrBa MoJIb. Monxp;FIag, u

MoJIeKyJIflpHas. Macca. BalleHrHocrb. CreneHb oKI{cJIeHLrf,. SrslrnareHT, MoJrbg€ur

MACCA gKBLIB€TJIEHTA.
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1.2. OcrroBHbre 3aKoHbr xprMr4u.

3aronrt crexuoMerplall. fasoebre 3aKoHbr. 3aroH SKBLIB€IIeHToB.

1 . 3 . HoMeHKnarypa HeopraHurrecKr.rx kr opfaHuqecKlrx coeAl.Iueuufi .

Kraccpr$nxaqur HeopraHrrqecKrax coeAlrHerruft. HoueuKJrarypa

HeopraHr{qecKr4x coeAraHenr4i4. KraccnQuraqza opraHlrrrecKnx coeAuHetrtit.

HoueuKnarypa €urKaHoB.

2. IfepuodurtecKo,fl cucmer4a u xutvtaqecnan c6ngb

2.1 Crpoenne aroMa. KsanroBo-MexaHr{qecKas, MoAenb aroMa. Arona KaK

cJroxHafl cvcrervra. Crpyrrypa fl,[pa: rporoHbr vr HefirpoHbr. SrerrpoH.

KoprrycKynflpHo- BoJrHoBbre csofi crBa eJreKTpoHa.

KsanroBbre qprcra. Crpyrrypa oneKTpoHHbrx o6ono.rer. PacnpeAeJrenue

gJreKTpoHoB Ha ypoBHrx r{ roAypoBHflx. flpanura Kre.rKoBcKoro.

OcHosHbre 3aKoHoMepHocrpr paclpeAeneHkrr gneKTpoHoB B aroMe.

CryyrrypHbre u crpyKrypHo-rpaQu.recrne SopMyJrbr.

ConpenreHHar SoprnrynrrpoBKa repuoAlrqecKoro 3aKoHa. CtpyKTypa

coBpeMesHofi rreplroAn.recrofi cucreMbr. flepno4. fpynrra. Tunu.recKue

gJreMeHru. SreKTpoHHbre aHarrorra.

3Hepru fl, vronvaarlvtv, cp oAcrBo K eJr e KTp oHy. 3ne xrp o orp prqareJrbHocrb.

I4sN{eHeHrae ocHoBHbrx xapaKTepr{crr4K aroMoB rro [epproAaM rd rpynnaM .

S-, p-, d- n f- sreueHTbr. Bzurenrubre gJreKTpoHbr.

2.2. XHuuqecKar cB.f,3b Lt crpoeHr4e BerllecrBa.
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flonqrze xl4Mllqecrofi cBfl3u. flpzpo4a xLrMkrqecrofi cBr3H. BnAu

xuMHqecrofi cBfl3vl. OcnosHbre xapaKTepn crvrKu xrrMuqecrofi cBr3u.

KonateHTHat vr laolnlaafl. cBr3b: o6pasoBaHpre cBfl3vr, xapaKTeplrcrrrKa cBfl3g,

cpaBHenvre KoBaneHurofr kt proHHofi csssu.

2.3. Bo4opo[Ha.fl cBt3b.,{onopno-aKrlerropHar cBr3b. Merarrvr.qrecKafl,

cBf,3b.

3. O an B w xrLM uqecKo rt mepnto d aru atvt uKa

Teprrao4uHaMlrqecKaf, cprcreM a, $aza, KJracczsuraqur cucreM.

BnyrpeHHsfl, oHeprut. llepnrrfi 3aKoH TepMoAr{HaMLrKpr. 3uramrrurfl,.

Cran4aprHoe cocrorHlre BerrlecrBa.

3aroH fecca. OcHosH TepMoAVHaMLrKrl. Bropofi 3aKoH TepMoAuHaMkrKr4.

3 Hrpo nus. SneprerprK a xvrMvtqe c Knx rp oqe c c o B.

4. XwnulqecKoe u Qasonoe ponHoBecae

4rl. O6patuMocrb xplMuqecKr,rx npoqeccoB. Koncranra paBHoB ecvrfl.

BrusHlae BHeITIHITx v BHyrpeHHI,IX $axropon Ha paBHoBecrde. llpznqnn JIe-

Illarelre-Bpayna.

4.2. XuMut.recKas KLrHerr{Ka rr Kar€urrr3.

OcnoeHrre ypaBHemvIs. Kr4HerkrKra. KoucraHTa cKopocrn. @arroprr,

BJII,IflrcIrIue Ha cKopocrb xplMl4qecrofi peaKrlr{[, KprHerlrKa flpocrbrx r4 cJroxHbrx

pearqnfi.

BnugHue reMreparypbl Ha cKopocrb peaKrluu. YpanHeHue Appennyca.

SHeprufl aKrI{B a\vrn. Tervru ep arypHbrfi ros S S nqueHr cKop o cru p eaKrlnr,r.

KnuerzKa rereporeHHbrx [poqeccoB. fonaorennufi u rereporeHHbrfi rarzulrEs.



5. Xwwuqecnae cacmeMbt

Cuoco6rt BbrpalKemnfl, KoHrIeHTparIuv pacrBopoB. KncrorHo-ocHoBHbre

npoqeccbr B pacrBopax. SnerrpoJrprrbr 14 HegneKTpoJrurbr, clrJrbHbre u cla6rre

gJIeKTpoJIpITbI. Teopur gneKTporrirrprrrecxofi Aprccoqvrarrvwt. KoncraHTa

A kt c c o u vrarlv'J1[- cre rr e H b A H c c o r\na\uv. Arru e lFtafl , Ko H u e H rp auus.

Bo4opo4Hufi rloKa3areJlb pH. ZouHoe rporr3BeAeHze BoAbr. Ilonsrue o6

LIHALrKaropax. OrncrureJrbHo-BoccraHoB[TeJrbHbre [poqeccbr B pacrBopax.

OrnclureJrn 14 BoccraHoBkITeJru. Cpe4a peaKrluu. MeroA gJreKTpoHHoro larrattca.

6. 9nercmpoxuMuqecKue c ucmeMbt

6.1 . XuMu.recKue LrcroqH kr:rvr roKa.

SnerrpoAHble [oreHIIvraJrbr. Cran4aprHbre gJreKrpoAHbre rroreHqlrarrbr.

MerannlrqecKre eJIeKTpoAbr. fagogrre oJreKTpoAhr. Bo4opoAHrrfi eneKTpoA. Pacqer

14 H3MepeHI{e rIoreHIII4arIoB gneKTpoAoB vr 3AC rarrbBaHr{rrecKr{x gJreMeHToB.

Xzuuqe cKrre I{crorrH vtKu roKa.

6.2. 9nerrpoJrLr3.

-Cyuuocrb oneKTpoJILI3a. 3nerrponv3 pacrBopoB H pacrrJraBJreHHbrx cpel.

3aronu @apa4ea. flpnnaeHenr{e oJreKTpoJrrr3a. flonyreHue ra3oB (no4opoAo,

KrlrcJropoA&, xJropa r4 Ap.) MeToAoM SJreKTpOJrLr3a.

6.3 . Kopposlrt MeranJIoB.

TuusI Koppo3l{oHHbrx pa3pyueuufi. X[MnqecKafl u sJreKrpoxr{MuqecKafl

Koppo3vs. Cuoco6u 3arrlr,rrbr Mer€LrrJroB or Koppo3rav.

7. Ifonumepu u onuzoJvrepbr.

Onuronaepbl rI tIoJI[MepbI: ocHoBHbre rroH flTvrfl, r.r KnaccuQnrapfl. Mero4rr

noJlfrenvlfl, tIoJILIMepoB. fasonanoJlHeHHbre rroJlr{Mephr. I4cnolrcoBaHl,Ie
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[oJIpIMepoB Lr nJlacrMacc B crpoprreJrbcrBe. flonngrklJreH, nonvlpour{JreH,

n o Jrkt B t4 H rrJrxJr o pu4, rr o Jr r,rrerp aQ rop g run e H .

8. Memodot owonuga xuMuqecKux 6et4ecme.

Klaccu0nraqur MeroAoB anarrvt3a. flonsrne aHaJrurlrrrecKoro curHaJra.

Xuu prq e c Kr{ e M eroAbr aH aJr r1r3 a : rp aB prM erpr,r fl ., TvrrpoM erp Lrr .

flonsrIae o Sz3HKo-xIiIMHqecKr{x u SuzurrecKr4x MeroAax aH€LJrra3a BeulecrB.

Macc- cneKTpo cKorrktr.

Or6op npo6. Auarug BoAbI: Qusnro-xlrMuqecrufi v xlrMnqecrufi ananrkrs

BoAbr. Oupe4eJreHr4 e pH. Onpe4eJreHue x{ecrKo crvr BoAbr.

Aszutu3 ra3oB LI AbIMoB, aBToMarr4rrecrufi aHaJrLr3 ra3oB B Tpy6orpoBoAax.

Xporraarorpa$ns. AHarv3 rpoAyKroB cropaHzx (CO, COz,NO, NOz, SOz).

9. Memulnu u crutaqbr.

PacupocrpaHeHHocrb vr cocro.fiHne Mer€urJroB B rrprrpoAe. @ugrrecKLre,

$u:nro-xl{Ml4rlecKne vr xr,rMt4rrecKpre cnoficrsa MerarrJroB. OcHosHHe cnoco6rr

"on:ankrs, 
MerallJros. MeraflrktrrecKr{e crrJraBbr pr KoMrro3lrrbr, ux ucuoJrb3oBankre.

5. OEPA3 OBATEJTbHbIE TEXHOJIOINKT

flpeno4HeceHlle reoperl4rlecKoro Marepr{ana ocyqecrBJrsercr KaK B BuAe ycrHbrx nexqr.rfi,

TaK I,I c npI,IMeHeHrreM gneKTpoHHbD( cpeAcrB o6y.renux.

B KaqecrBe AeMoHcrpaII[oHHoro Marepr,rafla ucnoJrb3yrorcs lleprao4nrrecKafl cracreMa

[\.U. MenAeneeBa r,r Apyrue cnpaBorrrrbre Marepr,rarrbr.

Herotopble' pa3AeJIbI Teoperr.rqecKoro Kypca paccMarpr,rBaK)Tcr c [crroJrb3oBarrlreM

orrepexarcqefi caMocrotreJlbHofi pa6otbr: cryAeHTbr [oJrfrarcT 3aAaHrae Ha Lr3freHlre HoBoro

MaTepI,Ia[a Ao ero n3JIo]KeHI,It Ha IeKIII,IU.

!w, nfrlrero ocBoeHlrrl TeoperprrrecKr,rx ocHoB B npoqecce lzqytrc:rtufl

ApIcqunJIktHbI I{cloJlb3yrorcr na6oparopHbre pa6oru, [o3BoJrrroqne HarurrAHoro

rIpeAcTaBVTb MHOrI4e XI4MUqeCKr.re npoqeocbr. fpyUUOBAs, pa6Ora B xrirMpr.recrofi

na6opatopukr crrlMyJrrlpyer coruracoBaHHoe B3azMoAeficrnlre MelKAy cryAeuTaMu,



pa3pa6oraHHoMy TpLIMeHI{TeJIbHo Anfl cryAeHToB HexlrMr{rrecKoro npo$unx.

flolyreHHbre eKcneplrMeuT€urbHhre

pa6ouyro rerpaAb. flo LrroraM na6oparopHofi

o$opvrJrfl er rrrrcbMenHrrfi orqer.

Hzutpt'rue TaKofo [paKTIaKyMa no3BoJr{er cryAeHTaM 3apanee rroAroroBr{Tbct

r co6eceAoBaHrlro vIlrla TecrllpoBaHr{ro rlpu (3arrlr.rre> KoHKperHofi na6oparopHofi

pa6omr.

6. OrIEHOrrHbrE CPEACTB A AJrfl TEKyIUETO KOHTPOJTfl
YCIIEBAEMO C TI4, IIP OME}KYTOTIHOfr ,ITTE C TAII LI/d il O ITTOTAM

OCBOEIJILfl

AIICqrLrrJrulHbrr4ytrEEHo-METoATIqECKOEOEECIIETIEHTIE
cAMOCTOflTEJTbHOfr pAEOTbr CTyAEHTOB

[ttt reKylrlero KoHTpons ycrleBaeMocrr.r cryAeHToB prcnoJrb3yrcTcr pefirzur-

KoHTpoJIb, a raK )Ke rpoBeporrHhre pa6oru (recru) p.Irfl KoHTpoJrt

caMoctotreJlbnofi pa6oru. flpoue)Kyrorruofi arrecrarluefi rro LrroraM ocBoeHprrr

AUCIII4rIJIrIHbI flBIIfleTC.f, 3aqeT.

flp n ru ep br 3 aA auuir Arfl rp o B eA envrs, p e fi rz u r- K oHTp o Jrr :

Pefirnnr-KoHrpoJrb J\b I

1. BrrqncJILITb MoJrtpuyro Maccy gKBprB€LneHTa Mer€urJra, ecJru 01493 r xJropvrrya

sroro MeraJrJIa rIocJIe o6pa6orKr4 HnrparoM cepe6pa o6pasoB€rJrkt 01861 r xnopurya
cepe6pa.

2. CrolbKo rpaMMos CuSO+'5tIzO ueo6xoAt4Mo B3rrb Anfl rprrroroBJreHprr 400 nan

cTyAeHTAMLT B

pa6oru cryAeHT

orHolrrelJvIfl. B3aprMnotr orBercrBeHHocrr{ u corpy4HrrqecrBa. Jla6oparopHbre

pa6oru BblnoJlHqrorct Iro <Jla6oparopHoMy rrpaKTLrKyMy ro xvrwvrn>>,

AaHHhre

raxAofi

3aIIHcbrBarcTct

9
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3. PaccraBzTb roeSQzqLIeHTbr B ypaBHenuflx pearr1ufi, yKa3arb oKucJrrrreJrb u
BOCCTAHOBLITEJIb:

HzSO+ (pas6.) + Mg -+ H2S +

MnSO4 + KCIO' + KOH -+

Pefi rznr-KoHrpoJrb }lb2

1. Cyrr,rnaa rosQQzqreHroB B ypaBHeHue peaKrlupr: KMnO4+K2SO3+H2O paBHa:

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

2. Kan r.r3MeHrercr npuHeo6parnMbrx [poqeccax eHTporufl. :

a) He l{3MeHf,erc fl 6) ee H3MeHeHLre BcerAa rronoxureJrbHo n) ee u3MeHeHLre

BCefAa oTpr{rlaTeJrbHo

3. Tepvro4kIHaMllqecrcnfi rroreHrlvrarr, y6unr Koroporo B KB€r3rrcraruqecKoM

Ia3orepMuqecKoM npoqecce paBHa pa6ore, coBeprudnno ft cucrelaofi HaA

BHe THLIMI,I TeJI AMI4 Ha3bIBaeTCt

a) cso6oAuofi oHeprueftfu66ca 6) cgo6oAuofi eHeprlrefi fenbMroJrbrla

n) eurzurrnuefi r) eHrpounefi

4. Cropocrb peaKlluu 4FeS2+llO2:2Fe2O3+8 SO2 noBbrcurcr rpu
a) u o nu ru e H r4r.r A aBn e H nfl vrrv rr o H r.DK envrtr reM rr ep aryp br

6) noHunKeHur reMrreparypbr ulr:a rroHtDKenuvr AaBJreHprt

n) nsru e Jr brr e Hu vr nupvrr a krrrvr n o B brru ennvt re M n ep aryp br

r) usrvrerbrreHllr4 nupvra vrwr rroBbrrrreHuvr KoHrleHrpa\r4kr SOz

5. B raryro cropoHy cMecrurcfl,paBHoB ecufl, rtpr4 rroBhrrrreHvruAaBJreHvrfl. B

ypaBHe lauvr peaKIIkII{ 3 H2+N2<+2NH3

a) nnpano 6) nneno e) ne ltsMeHflercfl

6. Onpe4eJlure pH pacrBopa, n I Au3 Koroporo coAepxorrcr rLrApoK akr1:narpvrfl,

naaccofi 0r1r. ,,{nccoquarllrrc uleroqla cqnrartr noluofi.
a) 6,8 n) 1 1,4 6) 13,5 r) 1,89

7. Ecwt Mer€IJIJI pacnoJlo)KeH B gJreKrpoxrirMprqecKoM pflAy rrocJre BoAopo4a (r.e.

or Cu Ao Au BKrloqlrrertruo), To rrpu sireKTpoJrr,r3e pacrBopa coJrr{ TaKoro

METAIINA:

a) noccraHaBJlllBaerct caM Mer€IJrJr
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6) Ha KaroAe 6ylyr BoccraHaBJruBarbcfl MoJreKyJrbr BoAbr c o6pasoBaHpreM

BoAopoAa

n) noccraHaBJlLIBarbc t 6yger Lr caM Mer€rJrJr, r.r MoJreKynbr BoAbr

8. Bropaa cryrreHb rLIApoJrvBaNa3PO4 coorBercrByer ypaBHeukrro peaKrlkrr,r:

a) Na3PO4+H2O-NazFIPOa+NaOH 6) NaHzPOo+ HzO*H3pOa+NaOH
n) Na2HPO4+H2O*NaI{zPO4+NaOH

9. Karoe Quszro-xuMuqecKoe I{3MeHeHHe nperep[eBaer Mer€rlrJr npu Koppo3lrr{:

a) orracJreHlle 6) noccraHoBJreHr{e n) o6pasoBan}re

CJIO)KHOIO KOMTINEKCA

10. Karoe I43 AaHHrIX BeIrIecrB rBJrfler cs, cna6hrM sJreKTponnroM

a)NaCl 6)HNO2 n) HCI r)Al2(SO+)r

Pefi rprsr-KoHrpoJrb }lb3

1. BH.rzcJIHTb g.A.c. u narrkrcarb cxeMy r€urbBaH[qecKoro gJIeMeHTa,

cocTaBJreHHofo r,r3 gJreKTpoAoB :
I

1) Pt,H2 10,01n HNO2 u:2IYo
I

2) Zn 10,2M ZnCl2 f :0,5

flonyreHHble p$ynbrarbr LrcrroJrb3oBarb npu orBere ua 2-it u 3-it Borrpocbr.

*
2. Karas peaKrIH x 6yler ilporeKarb Ha aHoAe rpu 3aMbrKankru BHeruHefi rleun
rarlbBaHzqecKofo gJreMeHTa, yKa3aHHoro e l-N,I noupoce?

3. Karas peaKIII4r 6y,{er ilporeKarb Ha KaroAe rrpv 3aMbrKanvru BHeruHefi qenz
raJlbBaHr.rqecKofo SneMeHTa, yK€BaHHoro s l-Nr noupoce?

4. Kar I43MeHterc.fl pH pacrBopa B rpkrKaroAHoM rrpocrpaHcrBe rrpr eJreKTpoJrprce

BoAHoro pacrBopa xnopvAa rcanws?

5. Karofi npoqecc rporeKaer Ha rpa$uronoM aHoAe rrpu eJreKTpoJru3e BoAHoro

pacrBopa KOH?

6. BH.IrcJIpITb eJreKTpoxnMl{rlecrufi oKBrrBaJreHT xJropa n n/(A* uac)

7. rlepes pacrBop HLITpara AByxBaJreHTHoro MeraJrJra nponycrtrlrkr roK cunofi2A
B TeqeHuu 40 MI4H., npn groM Bbr,{eJrrrJrocb 41992 e Meralrna. HasBarb coJrb.
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8. Xelegnble LI3AeIrvIfl, rtpkt HI4KeJIIapoBaHprLr rroKpbrBaror cHaq€ura MeAbro, a noroM
HLIKeJIeU. Karofi upoUecc [poreKaer Ha aHoAe rrpu rroBpex Aenuu groro
AByxcnofiHoro rroKpbrrvrfl B 0,1 u. pacrBope rr{ApoKcprAa narpun?
Er. _ -0,161 B; Ecu: + 0,027 B; ENi :- 0,128 B.

9. B 0,1 u. pacrBope coJlsHofi rucrorbr orryuleHbr rro orAeJrbHocrlr MeArras,
cepe6p fllnas, v 3oJlorafl rpoBoJIoKI{. Karas rpoBonoKa 6y4er KoppoAupoBarb c
B oAop oA H o fi A e n onr pn3a\kreir?
E cu - * 0,154 B; E eu - + 0,348 B;
Eee : * 0,277 B; E nz : - 0,059 B

10. B rarofi cpe4e rpu Hapyruenvru oJroBrHHoro roKpbrrnr )r(eJreso 6yAer
3arrlktrrleHo 6olee HaAex{Ho - 0,1 u. HCI; 0,1 u. NaCl; 0,1 H. NaOH ?

KonrpoJrbHbre B orlpoc br Anf, rrp oB eAeHlrrr rrpoM e)KyroqHo fi arre c r ar1it4tr (noupo csr

r aa.rery):

l. ITounmue enetuteHmct, npocmo?o u cnoctcHo?o 6eu4ecm6a.

2. Amouuan eduuur4q r4accbt.
3. Amouua.fl Macca.
4. Ronurtecmgo 6eu4ecm6o - Jt*oJtb.

-t. MonapHan u MoreKyJtflpHcr,fl rwacca.
6. BaneumHocmb.
7. Cmeneua oKucreHufl.
8. SrceueaneHm, MonbHan totacca 9K6u6ctneHma.

9. 3arcouat cmexuoutempuu.
tb. Tasonue saKoHbt.

1 I. 3arcoH eKgugaJteHmoa
12. CmpoeHue amoJvra.

I 3. ReaHmogo-JvtexaHuuecKafl uodenu amo.I,ta.

14. Amou KaK cttoJtcHan cucmer4a.
15. CmpyKmypa ndpa: npomoHbt u ueilmpouat.
16. SneKmpoH.
1 7. CmpyrcmypHbte u cmpyKmypuo-epafuuaecKr/te fiopnynau
I 8. CoepeMeHHafl QopuynuposKa nepuoduuecKo?o 3aKoHa.

I 9. Cmpyrcmypa conpeMeuuoil nepuoduqecrcoil cucmervrbt.

20. Ilepuod, zpynna.
2 I . Tunu&tecK.ue gneJvreHmbt.

22. SneKmpoHHue aHaltozu.
23. Suepzufl uoHu3eqult, cpodcm*o K eileKmpoHy.
2 4. SneKmpoompuqamenbHocmb.
25. IrlsueHeHue ocHonHbtx xctpaKmepucmuK amoMoB no nepuodal4 u zpynnaM.
2 6. Tunu B3auJ,to d eilcmru.fl rwoneKyn.
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27. Ilpupoda xuMwtecrcoil cnflsu.
28. OcuonHue eudat xu.n'tuqecrcoil csn3u: KonaileHmHar, uoHHa,fl.

2 9. OcnonHbte xapaKmepucmuKu xt trvrurtecrcoil c6.trtu.
30. Suepzun, dnuua, Hanpa*neHHocmb, Hacbttryaer4ocmb, nonflpHocmb.
3 I. Tep*toduuauuqecKafl cucmeJvta, $asa, KnaccuQurcaqua cucmeM.
32. BuympeHH.fl,fl eHepzufl u eHmcrnbnufl.

33. 3arcouu fecca.
34. 3umailbnun o6paso6aHu.n xlttu uuecKr,tx coeduueuuil.
35. 3umponu.fl u ee u3JvteHeHue 6 xLntuqecKlDc nporyeccax.
36. Suepzun fu66ca.
37. 3aeucuJt4ocmb cKopocmu xnn4. peaKquu om KoHqeHmpar4uu u
mefu4nepamypbt.

38. RoucmaHma cKopocmu peaKquu.
3 9. C rcop o c mb z em ep o ? eHHbtx xnu4uq e c Kux p e arct4uit.

40. Xu*n/HecKoe u Qasonoe panHosecue.
a I . O6pamuJ4o cmb xurwuvecKrnc npor4ec co 6.

42. BnuaHue nHeutHtw u nHympeHHrrx Qarcmopoe Ha pa6Ho6ecue.
4 3. Ycno eun c atutonp ou3 BonbHozo np om eKaHufl xuMuuec Knx pearcryuil.
4 4. Vcnonu.fl xouwuqecKozo pa6Ho6ecu.r.
45. KoucmaHma pa6Ho6ecun u ee c6n3b c mepriloduuauuaecKlti4u
napctJilempCmvtu.

4 6. IlpuHqun JTe-lUamenue-EpayHa.
47. Ifounmue o pacmsopax u dpyzttx ducnepcHbtx cucmema)c.
48. Cnoco6a,t nupailceHun KoHqeHmpaquu pacmnopos.
49. Ifouamue o6 enercmporumax.
50. SneKmponumwtecKafl duccot4uar4ufl, ee MexaHu3Jtt u npuHt4unu.
51. Ceoilcmea pacm6opo6 sreKmporumoz.
52. fudponus coneil.
5 3. Snercmpoduue nomeHquanat TananaHt&tecKue srelneHmu.
54. Ifouamue o6 enercmpoduatx nomeHr4uailec. YpaeueHue Hepucma.
5 5. LlsuepeHue ereKmpoduam nomeHryuailoz.
56. Pnd cmaudapmHbtx eileKmpoduam nomeHquaJtor.
57. Bodopoduuil enercmpod. Pnd HanpflJtceuuil Memanno*.
58. fanbnaHuqecKue eretuleHmbt. 7IC zarbBaHwtecKltx eneMeHmo*.
59. Xtu,tuqecKue ucmoqHt/tKu,t moKa 6nD.
60. OcuonHbte eudat Kopposuu.
6 I . Xu*twt e c Kafl u en eKmp oxttJtnurt e cKafl Kopp 03 un.

62. Memodot sau1umbt rwemarJtor om Kopposuu.
6 3. JIe zup o 6 aHue, sr eKmp oxr,tJwutt e cKan 3 au4uma, 3 arr4umHu e noKpumun.
64. SneKmpoJnt3. 3arcouu @apadea.

65. Cyu4Hocmb sreKmpoJtu3a. Snercmponu3 pacm*opos u pacnJtanos.
66. Auoduoe oKucreHLte, rcamoduoe noccmaHozneHue.
67. Knaccufiurcat4un JwemcmJtor u cnna6o6, ux noryueHue rc pyd.
68. @ustruecKue u xlrn/ruttecKue ceoilcmna Memanno*.
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B oupocbl .qJIt rIpoBeA e:avrfl. KoHTponr caMocroflTeJrrnofi pa6oru :

I. MecrcuoreKyJtflpHoe Bsauwodeilcmeue.
2. Bnuauue muna xlt tuqecrcoil c6.fl3u ua ceoilcmna 6eulecm6.
3. o6u4ee noHflmue o dpyeux eudax xntnuqecrcoil cs.trtu.
4. fouoeeuuutit Kamaru3.
5. IJenuate peaKquu.
6. @usuqec Kue uemo d bt y cKop eHufl xt tJvtwt e cKltx p e arcquil.
7. Pacmeopl,n ocmb.
8. IrIs.MeHeHue eHmarbnuu npu pacm*opeHuu.
9. @asoearc npenparr4eHun 6 pacmnopax. 3arcouat Paynn.
1 0. Oc*tomuqecKoe daeneuue. 3arcoHbt Baum-fofuQ".
I I. KpucmaililwtecKoe cmpoeHue A4emaililo6, JvremailJtwtecKat c6-tr)b.

flpuvrepbl TecroBhIX sa4annit Atts, KoHTpoJrr caMocrosrenurofi pa6oru :

p€BAeJr <O6que cnoficrBa pacrBopoB))

l. nroryT cocyrqecrBoBarb B pacrBope [apbr BerrlecrB:
a) NaOH, Ca(OH), 6) LiOH, COz n) SO2, Ba(OH)2 r) FIF, NO

2. Macca BoAbr (n rpauuax), Koropyro cJreAyer Bhrrrapr.rrb vr3 430nrn 4Yo-soro
pacrBopa (nnorHocrb I,047r/wtr) cyrrQ"Aa Harpufl, uro6rr rroJrfrnru 12Yo-vstit
pacTBop, paBHa

a) 50 6) 2s0 n) 300 r) 400

3. pactBoprrMocrb ALIXpoMara Karrtrs, KzCrzOT paB*o, L2,5r/I00r BoAbr upu 20"C.
VcranoBrrre, KaKoBa 6y4er Macca HacbrrrleHHoro pacrBopa, ecJrlr AIrfl
rrpr{roroBJreHaf, ero r4cnoJrb3oBaHo 400r BoAbr

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

4. cMeIu€uIId ln lM pacrBopa r ln 3M pacrBopa cepuofi KLrcJrorbr. Oupe4eJrrrre
MontrpHyro KoHIIeHTpaIIHTo cepnofi Kr,rcJrorbr B KoHerrHoM pacrBope

a) l,5naorrh 6)2v'orro/t n)Z,5wrolrh r) 1 ,75vot:olt

5. ecJII4 BHecrId Ka[JIro pacrBopa [oBapeHHofi corur B rroqrl,I 6ecqserHoe nJraMrr

rasosofi ropenKlr, oHo oKpacprrcf,

a) s KpacHblfi qser6) n xemrtfi rlBer s) s 3eJreHbrfi rlserr) qner He pr3MeHr,rrct
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6. xJIop[A-noHbI o6pasyrorcx upu pacrBopeHnu B BoAe BerrlecrBa, uMeroqero

Sopruyry

a) Cl26) MgCl2 n) AgCl r) CCl4

7. x KaKoMy rl,Iry pacrBopoB npLrHaAJre)Kr{T pacrBop BoAopoAa B rrJrarune?

a) xn4rnfi 6) rnep4ufi n) rasoo6paanrrfi

TeruarvrKa na6oparopHbrx pa6or ro Kypcy:
1 . Kraccu HeopraHlrqecKr,rx coeAunelawit
2. Oupe4eJreHrre sKBrrB€r[eHrHofi Maccbr MeraJrJra

3 . CrpoeHpre aroM a vr xnvrprqecK€ur cB.s3b

4. Cnoco6br BbrpalK envrfl, KoHrIeHTparIuu pacrBopoB
5 . flonyreHlre pacrBopoB pa3nprqHbrx KoHrleHrpaguft
6 . OrncwrreJrbHo-BoccraHoBr4TeJrbHbre peaKrlnpr

7 . XuNau.recKarr repMoAlrHaMraKa

8. XuMz.recKar KprHerr4Ka

9. XnuprqecKoe paBHoBecr{e rpoqeccoB
1 0.OupeAeJreHue pH pacrBopoB
1 l.fuapoJrpr3 conefi
12 .l amBaH[rrecKrre gneMeHTbr

1 3 . SreKTpoJrLB pacrBopoB
1 4.Koppo3ras MerarrJroB

1 5 . XzvpFre cKrae csofi crBa MerarrJroB Lr HeMer€urJroB

J 7. )TqEBHO.METOAI,TIIECKOE II I,IHOOPMAIII,IOHHOE
o E E C IIETIE HI4E Arr C qWIJInHbI

a) OcnoBHafl Jrrrreparypa :

1. Cu4opon 8.I4., fhtarosoBa E.E., Hnr<u$opoBa T.fI.: O6qas xkrukrn
V.re6HHr M. : ItsnareJrbcrBo ACB, 2013. 272 c.
hup : //www. studentl ibrary. ru/bo ok/I S BN9 7 8 5 9 3 0 9 3 8 8 6 9. html

2. XoruruH,'A. B. O6utas xr,rMnfl: yre6nnK - M. : fSOTAP-Me4na, 2014.
4 00 c. http : //www. studentl ibrary. ru/booM SBN9 7 8 597 0 429 5 63. html

3. Baproncrcuir, E.B. O6qas xLIMI4t: y.Ie6. uoco6ne Mnncr: Bsrureirruas
rrrKorra, 20 13 . - 639 c. http : I lzranium. com/bo ol<read2.php?book:5 09 20 4

4. Kysypnran B.A., rlepuoBa O.E, ,{u4eHro C.B. V.re6Hoe noco6ue ro xuMr{u
AIrfl cryAeHToB HexnMr{rrecKrrx HarrpaBreunfi q. II. BrfY, Bla4uuap,
2012. - 9I c.

5. Kysypnaan B.A., [luAeHKo C.B. u Ap. flparrnKyM ro xr{Muvr Arrfl, cryAeHToB
HexnMrrrrecKr4x HarrpaBrenufi. . Bla4uMup: BnfY, 2015,87 c.

6) [onoJrnnreJrbnafl Jrrrreparypa :
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1. KysypMaH B.A., rlepHona O.8,.{ra4enro C.B. Y.re6Hoe noco6ue no xkrvrkru
AJII cryAeHToB HexlrMllqecKux HaflpaBlennfi s. I. BnfY, Bna4nunp,
2011. - I2l c.

2. A. B. Ea6ron, O6qas Lr HeopraHrrqecKafr.xnMlrf,: yre6Hur - M. : |SOTAP-
Me4ua, 20t4. 384 c.
http ://www. studentlibrary.ru/book/I SBN97 8597 042923 s.html

3. B.B. .{enucona O6qax u HeopraHurrecKar xtrvtufl; yre6noe noco6ue
Pocros r'ry, : @eHr{Kc, 2013. 573 c.
hup : //www. stud entl i brary. ru/b o ok/I S BN9 7 8 5 22220 67 4 4 .html

4.fpu6aHoBa O.B.O6r\an I{ HeopraHuqecKar xtrvtus,: - Pocron n/.{ : @ennrc,
20 | 4 . - 18 9 c. hup ://www. studentlibrary.ru/book/I SBN97 8 522222683 4 .html

5. H.Il[. MzQraxoBa O6qag Lr HeopraHurrecKar xvtvtvrs; yre6.-rvreroA. noco6ne
- KasaHb : I4gAarenbcrBo KHI,ITy, 2013. 186 c.
http : //www. studentlibrary. ru/bo ok/I S BN9 7 8 5 7 8 8 2 1 4 8 8 7 .html

6.B.VI. ElQunaoe O6qas,14 HeopfaHr{qecKarr xvruvrs,. - M. : A6pnc,2012. - 286
c. http : //www. studentl ibrary. ru/book/I S BN9 7 8 5 43 7 2003 7 7 .html

7. opnwu H.A., Kyrypnaan B.A., ,{u4enro C.B. flparruKyM Arrn
caMocrotreJrbnofi pa6oru rro xvrMkrvr AIrfl cry,qeHToB HexvMuqecKprx
HarpaBleszfi. - BlfV,BnayuMZp, 20II. - 86 c.

n) IIporpaMMHoe o6ecnerreHrre u I{RrepHer-pecypcbr :

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

8. MATE PI4AJIb HO. TEXHI,ITIE CK OB OE E CIIETIEHI4E

AHCrInnJrnHbr

B raqecrBe AeMoHcrpaqLI oHHoro Marepr.r aJra :acnoJrb3yrorcr :

1. Jlerquu: 6yrraaxnufi u eJleKrpoHnufi Bapualr, rpe3eHrarluu (cnafiAbr).
2. flponepoqHble pa6oru (recru) - 6yrtraxnrrfi pr oJreKrponHrrfi Bapr{aHr.
3. Pefirusr-KoHTpoJlb - 6yrvraxuufi r,r gJreKTpoHnufi BapnaHT.
4. Ta6nuqbr - eneKrpoHurrfi u 6ytmNurrfi BappraHr.

5. TenaaruKa 14 orllrcaHze ra6oparopHrrx pa6or (cueurraJrbHo pa3pa6orauurrfi
w Iar4anHufi na6oparopnsrfi npaKTraKyM AIrfl cryAeHToB Hexr4MnqecKoro
HarrpaBneHza).

6. Ha6op xrMpI.recKHX peaKTr{BoB K KDKAofi na6oparopHofi pa6ore.
7 . Jla6oparopHbre ycraHoBKH, o6opy4oBaHne.
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flporparvuraa cocraBJreHa B coorBercrBuu c rpe6onanvlttMvl O|OC BO ro
HarpaBJreHuro roAroroBKpr 27 .03.05 <tr{HHoBarLrKa) (6arananpuar).

/

Pa6ouyro nporpaMMy cocraBzrr lqff U'tr- K.r.H. AorIeHr Kysypnaan B.A.
a

PerrenseHr &{ Ha)rurHblfi corpy4HLIK OOO I'BMT'', x.x.H.TperbtKoB A. B.

flporpanaMa paccMorpeHa kT oAo6pena Ha 3ace Aartvru raQe4pbl xLIMru

flpororon JVg &- or /.o9.

3ane4yroqefi raQe4pofi xztvt nn fryEuq Kyxtnn E.A.

-

4
Pa6o.ras nporpaMMa paccMorpeHa Lr o4o6peHa Ha sacelranuu yre6Ho-

MeroAprrrecrofi KoMkrccvrrHarrpaBJreHrfl 27.03.05 <<I4uHoBarI{Ka>) (6arananpzat).

flpororon Ne :L or y' . oE. 2Ol ,{ r.
IIp e4ce4areJrb KoMLI ccull

201 6 r.
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