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r. IIEJII,I OCBOEHI4.fl AI,ICqIIIJII,IHbI

I{enxuz ocBoeHr.rr Ar,tcutrfilrllgbr <XuMu.[) rBJrrrcTcr: o3HaKoM]reur,re cry,qegToB c

KoHrlelryaJrbHbMr.r ocHoBaMU Xr,rMr,rr,r KaK conperr,renuoft xorr,ruercnofi nayrcu, uayrarorqefi

3aKOHOMepHOCTI'I npoTeKaHur x,rMr.rqecKr,rx npoqeccoB nsarruoleficrnur BerrlecrB;

$oprrruponanue npe4crauenufi HayqHoro Mr,rpoBo33pegr,rr Ha ocHoBe clrcreMHbrx gnauufi o

cocraBe, cTpoeHr,ru n cBoficrnax xr4Mr,IqecKr.rx SreMeHToB u ax coe.uuuenr,rfi.

3agavn gr.rcqun.nnurr :

t I{3freHI'Ie ocHoBHBrx 3aKoHoB Il KoHIIe[quu xl4{rru' c qeJIbIo npI,lMeHeHvA Lrx fiprl

LI3WeH r4 nocJreayrouEx c[equa.JrEHbrx aricufifinr.rH;

. r,r3yqeHr,re npoqeccoB B3ar.rMoAef crBrrr BerrlecrB r4 r,rx coeAr.rHeHufi, :arououepnocreft

npoTeKaHur xnMr.rqecKr,rx peaKqfi fi ;

. [pr,rMeHeHrie noJryrreHHbx reoperr,rqecKnx 3HaHr.rfi AJIA pelueEl{r pa3Jr[qHbrx

IIpaKTr,rqecKr.rx BoIIpocoB;

. oco3uaHr{e poru xr4Mur B flpoUecce oxparrbr oKpyxzuoqefi cpe4r,r.

2. MECTO AI{CqU[JII,rHhr B CTpyKTypE onon Bo

.{ucqanruna ornocfircg K 6asosoi vacru yte6noro nlaua.

,.{anuni Kypc ouupaercr Ha 3HaHr.rr, nonf{eHHbre cryAeHTaMr,r np}r r,r3freH r{ rpusuxv r.r

MargMarr'rKl,t. Ilonyrennue cryaeHTaMr.r gnanfis neo6xoafiM6r npu r.I3yqeHr.tr4 ar,rcqufinraH, KaK

6asogofi qacrr.r, Tar< u sapnarunuoit vac.rz yve6noro n,nana.

3. KOMIETEHIII{I OByTIAIOIIETOCS, OOpMI{pyEMbIE B PE3yJIbTATE

OCBOEHI{' AI4CII}IIIJII{HbI

B npoqecce ocBoeHr4r Aannofi AlrcqunrtaHbr cryAer{T rpopuupyer r.r AeMoHcrpupyer

cneAlrorq[e o6uteupo![eccuoHilJrbubre u o6qexynrrypnbre KoMrrereHrlr,r]r:

- cuoco6socrr K caMoopraur43arluu u cauoo6pa:onanzro (OK-5).

- cnoco6socrr l4cnoJrb3oBarb ocHoBHbIe 3aKoHoMepHocrn, Aeftcrnlrouue B rtpoqecce

LI3rOTOBJreHr.rt Marrrr,rHocrpor4 Telrurx usge-uufi rpe6yeuoro KaqecrBa, 3aAaHHoro KoJrr{qecrBa

ttpu HMMeHErtrux 3arparax o6rqecrnenuoro rpyga (OlK-l);
B pe:ymrare ocBoeHr.rr ,4r4crluflnr.ruLr o6yraroulnficr aoJrxeH AeMoHc.rptrpoBarb

cJrpAyro {ue pe3ynbrarbr o6pa3oBaHrlr:

1) suarr ocHoBHbIe rroJroxeHur, 3aKoHLt r.t noHrrr.rr xr.rMuu;
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2) yrraerr [pLIMeHrrb reoperuqecxl{e 3HaHLrfl, trpv perrreHue xr4MrrqecKux 3a,qaq, flpoBoalzrb

analrrrs Lr o6pa6orry er<cnepr,rMeHTanbHlD( AaHH6D( ;

3) sraaerr cnoco6uocrrrc K caMoopraun3arluu u carrloo6paroBaHr,{n.

4. CTPyKTyPA II COAEPXAHTTE AIICqUIIUHbI "\.rlMrdq"

O6rqar rpygoeN{rocrb .q.rcrqrrrru.rHrr cocraBrrer 3 3aqerHbre e4,rHrlrllr, 108 qacon.
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MOJIeKyJrgpH€Ur Macca. BaJTeHTHOCTb. ctenenr oKIltcJIeHI4r. SrsusareHt, MoJrbH€Ur

MACCA gKBI,IBAJIEHTA.
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1.2. Ocnognue 3aKoH6r xr4Mnr,r.

3axouu crexuoMerpLrfi. fasosrre 3aKonbr. 3aroH exs[sareHros.

1 . 3. Honaenrclarypa HeopFaHr4qecKr,rx r4 opraur,rqecKux coe4auenafi .

Kraccu$urcaqua HeopraHrrqecKux coe4uxenui. Horraenxna'rypa

HeopraHl4r{ecK[x coeguHeur,rfi. Knaccu$nraqza opraHllqecrr,tx coe4uuenufi.

HovenrclaT ypa aJrKaHoB.

2. Ilepuoduvecxan cucmerta u xuttuqecKaa c6tsb

2. I Crpoenrze aronaa. KsaHroBo-MexaHr4qecK€ul MoAeJIr aronra. Arolr xar

cJroxHar cr4creMa. Crpyxrypa s4pal. nporoHbr l.r uefirpouu. OlexrpoH.

KopnycryrrpHo-BoJlHoBbre cnoft crea.elerrpoxa.

KsaHrosLre vr.rcna. Cr"pyKTypa 3JreKTpoHHbrx o6oroqex. Pacnpe4elenue

gJreKrpoHoB Ha ypoBHrx r{ [ogypoBHrx. flpaeuna Kreqxoscxofo.

OcHoenrre 3aroHoMepuocru pacnpeAenennq gneKTpoHoB B_aroMe.

CrpyrtypHue r.r crpyKrypHo-rpa$uvecxue $opvyau.

ConpeueuHar Qopl,rynupoara nepuoAnrrecKoro 3aKoHa. Crpyxrypa

conpeveuuoft nepuo4ravecrofi cncreMbr. flepzo4. fpynna. Tr,rnu.recrr4e

gJreMeHTbI. 3lerrpoHuue aHaJrorfi .

3ueprua uo:r.u3a:-;;,z,r4, cpoAcrBo K gnerTpouy. Slexrpoo.rpurlareJrrHocrb.

I4auenenue ocHoBHbrx xapaKTepr.rcrr4K aroMoB rro [epHoAaM u rpy[rraM .

S-, p-, d- u f- glerraeuru. Balesrsue gJIeKTpoHrI.

2.2. Xuv'u,tecK,ul cBr3b r,r crpoenrze Ber[ecrBa.



flon.srue xulruqecxoft cBr3t4. ilpupo4a xuvuqecrofi cBr3r{. BuAu

xuvuqecrofi cnr:H. OcHosHr,re xapaKTepvcrt4Kr4 xv rr4[qecxofi cnxsr.

KoeaneHruar v rroH*ar, ceasr: o6paaoBaul,Ie cBr3r,r, xapaKTepr4crr,rKa cBr3l,r,

cpaBHeHI4e xonareHruoi u uoltnoil cagzn.

2.3. BogoponHar cBr3r,. flouopno-arqenropHar cnsgr. MeralJrr,rqecKat

cBt3b.

3, Ocu oe u xu'vt uqecxo i mepnod unanuxu

TepvogzuauuqecKar cucreMa, Sara, rlaccuQuraqr4r cr4creM.

BHyrpeHn.ra 3Heprrzq. flepeui 3aKoH TepMoAnHaMrlKr,r. 3Hrarunuq.

CraH4aprHoe cocrorHue Beu{ecrBa.

3arcou l-ecca. OcHosl,r repMoAr4HaMr4ru. Bropoi 3aKoH TepMo p;Lr:e,aMuKt4.

3Hrponzr. 3neprernra xr4Mr4r{ecKlrx flpoqeccoB.

4. Xwnurtecxoe u tpaooeoe paoHoqecue

4.1. O6pa'r'uvoc'r'r, xr4M14qecKr4x npoueccoB. Kogcrasra paBuoBecr4r.

Brussue BHeuHLrx r.r BHyrpeHHnx Sarropoe Ha paBuoBeclre. llpuuqun JIe-

LUarerse-Epayua.

4.2. Xm,ruqecKar Kr{Herr4Ka u Karuru3.

OcHosuLre ypaBHeHr4r KI,IHerr4Kn. KoHctanra cKopocrl,r.

Bnurrculr4e r{a cKopocrb xutr4r4.recKofi peaKIIr4I4, Kr,ruerr,IKa npocrbrx I4

(Darropu,

peaKrIr4r4.

Btnsuue reMneparypbr Ha cKopocrb peaKrlr{u. Ypanneuue Appenayca.

3ueprur aKTr4Baur,ut. TerraneparypHr,rii xoa00uqueHT cKopocrr4 peaKur,ril.

CJIOXHbIX

Kuuerurca feleporeHHr,rx npoueccoB. fovoreHHufi r4 fereporeHHblfi xaralug.



5. Xutvt uqe cxue c uc mert bt

Cnoco6sr BbrpaxeH14r KoHqeHTpauu14 pacrBopoB. Kucrottto-ocr,rogHrre

npoqeccbr B pacrBopax. 3,rercrpoluru u HegnercpoJrr4Tbr, cr,rJrbHble u cla6rre

gneKTponr4Tbr. Teopur elerrpoluruuecxofi Alrccoquaqua. Koucraura

g.llcco4ua\vvy creneHb AHccoquaunr4. AxrHsuar KoHrleHTparlur.

BogopogHui noKa3areJ.r6 pH. I4ouuoe flpor.r3BeAeHlre to4u. llonarne o6

14HAHKaropax. Oxucrureruuo-BoccraHoBr4TeJrbHbte npoqeccbr B pacrBopax.

Oxucriure.:ru r4 BoccraHoBl4renu. Cpega peaKrll{u. MeroA gJreKTpoHHoro 6atav.ca.

6. ?nexmpoxutt uqecKue cucmeMbt

6. I . Xrzrrara.recKre fi crortHht(H'foKa.

3rerrpoguue rroreHrlr4aJrbr. C'rau4apruue greKTpoAnbre noreurlr4arrbr.

Merarruqecrr4e 3neKrpoAr,r. fa:onlre gireKTpoAbr. Bo4opo4nufi gJreKTpoA. Pacqer

r.r r.r3MepeHrze noreHrlnaJroB 3neKTpoAoB u 3[C ralrbBaHuqecKv x gJreMeHToB.

Xurranqecxue 14cror{H14KI,I ToKa.

6.2. 3,rexroorus.

Cyrquocrr, ?neKTpoJrr43a. 3lexrpolua pacrBopoB 14 paclJraBJreHHbrx cpeA.

Kr'tcJropoAa, xnopa r4 Ap.) MeroAoM 3JreKTpoJrfi3a.

6.3. Koppo:ur MerulnrroB.

Tl.rnr,r r<oppo3HoHHr,rx paspyureuufi. Xnuuqecxaq r,r sneKTpoxuMr.rqecKat

Koppo3r.rr. C noco6u 3au1xrbr MeraJrJroB o'r' Koppo3r,rr4.

7. Ilonuuepu u onuzoMep .

Olurouepr,r u nonr4Mepr,r: oclloBHble noHrrr4r z xlaccuQltrallut. MeroAbr

fasoHano,'rHeHHrre

3arourr @apa4el. flpzveueHae 3neKTponr,r3a. llolyuenue rason (nogopo4a,
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nonlrMepoB 14 I rJracrMacc B c't'poureJlbcl Be. flolzerzleu, floJrr.tnponaJreH,

noJrHBnlrrlJrxJropt4A, froJluTeTpaQTop3T14 neH.

8. Memodot atonu3a xu,rrtuqecKux 6eu4ecm6.

K:raccuSuraqfir Me'r'oAoB alann3a. floHqrue aH€urr4Tr4qecrofo cl4rHa,ra.

Xnv u qec ru e M croALr aHaru3a'. rpaBr4Merpr4r, Tr.rrpoMerpr4r.

flouqrue o Qusttxo-xunru qecKr4x u $zszvecxux Meroaax aHarar3a BeurecrB.

Macc-cnexroocKonI4.r.

Or6op rrpo6. Auasruz uonr,r: Qn:hro-xr,rMl4r{ecKr4 k u xuuu\ecxuit asaluz

so4u. Onpeleneuue pH. Onpe.qelenue xecrKocrr.r BoAbr.

AHalng ra3oB !l AbrMoB, aBToMarvqecKwfr, a*arus rir:oB B rpy6onpoeogax.

Xporraa'rorpa$un. Auatuz rrpoAyK,foB cropaH q (CO, CO2, NO, NO2, SO2).

9. Memannot u cmnau.

PacnpocrpauerrHocrb r,r cocrorHlre MeraJIJroB B fipzpoAe. @uszuecxue,

Qrz:urco-xuvrzqecKrze rz xaMuLrecKr4e csoficrsa MeraJrJIoB. ocuoesrte cnoco6u

IIoJlyqeHI4t MeraJL'IoB. Meralluqecxl4e cnJIaBbr r.r KoMno3r4TbI. zx 14cnoJr630BaHr4e.

5. OEPA3OBATEJIbHbIE TEXHOJIOIIIII

fIpenoAneceHne reopernqecKofo Marepr,Iala ocyulecrBJrrercr KaK B BIue ycrHbIX JeKuI,Ifi,

TaK H c npr.rMeHeHueM 3reKTpoHHr,rx cpeacrB o6yueuzr.

B r<aqecree aeMoHcrpaurzoHHoro Marepuana Ilcrronb3yrorca lepuoguvecxau cprcreMa

!.I4. Meu4e:reeea v rpyrue cnpaBoqHbre Marepr.ranbr.

Hexoroprre pa3.qenbr reoperrrqecKoro Kypca paccMarpr{Ba}orcr c ucnonrgoBaHr,reM

onepe)(arouefi caMocrotrerbHofi pa6orlt: cryAeHTbr noJlyqaror 3aAaHLre Ha r43yqeur.re HoBoro

MaTepllana Ao ero I.t3JIo)KeHLIt Ha JIeKIII,I4.

firu lyuruero ocBoeHur reoperr4qecKux ocHoB B npoqecce vrgy.uelvfl,

rt4 crlr4nJiHrrbr r.iclloJrL3yrorcr Jla6oparopnr'le pa6orsr, no3BoJrrroulr4e Haun/lHofo

npeicraBr4'r6 MHofHe xhMr4r.recKr.{e npoqeccbr. I-pynnorar pa6ora n xuuuqecroi

J'raoopa'ropuLr c'l'14Myn14pyer cofJlacoBaHHoe ntarlro4eficrBae MexAy cry.qeHTaM14,



OTHOIIIEHH' 83AUMHOi OTBETCTBEHHOCTI4 I,I COTPYAHI4qECTBA. JIA6OPATOPHUC

pa6o'ru Br,rroJrrrfiro'r'cr rro <Jla6oparopnolay [paKTI4KyMy no xriMr4r{)),

paspa60raHHoMy rrpllMer{fiTerbHo aJrr cryAeHToB Hexr4MAqecxoro npo6u,rr.

llolyueuHue 3KcnepvMeHTa:rr,Hbre AaHH[,re 3anrrcbrBarcTcr cryAeHTaMr.r B

pa6ouyro re'rpaAb. flo r4ToraM xaN4oh la6opa'ropuofl pa6o:ru cryAeHT

oQopvlrer nuclnesHlrfi or.le'1.

Hanu\ue rar(oro uparcuKyMa rro3BoJlrer cryAeHTaM 3apagee nolroroBrrrrct

K COoeCeAOBaHIlTO r4jrlt recri4poBaHr4ro flpu (3aulr4Te)) KoHKperHoft na6oparopnofr

pa6oru.

6. OIIEHOqHbIB CPEACTBA ANq TEKYITIETO KOHTPOJI'
YCTIEBAEMOCTI4, TIPOMtrXYTOTIHOfr ATTECTAUIIU IIO I4TOTAM

OCBOEHI,I-g

AI4CIII4III,IHbI I{ yTIEEH O-METOAI4TIECKOE OEECIIETIEHI4E
CAMOCTO'ITENI,HOfr PAEOTbI CTYNEHTOB

Anr reKyuero KoHTponr ycneBaeMocrr4 cryAeHToB lrcnoJrb3y]orcr pefirzur_

KoHTpoJrb, a rar( xe npoBeporlHbre pa6orrr (recrlr) Lnr. KoHTpoJrt

caMocrorrerr'rroii pa6oru. flpoveNyrovHofi arrecraquei no vroraru ocBoeHr,rt

,uucuanI14HLI tBlIr{eTcq 3aqeT.

llpu v epu tu\avnh A;lrr npo BeAeHn r pefi ru H r-xoHrpoJrr :

Pefirunr-ronrponr Ns 1

l. Buqucln'r'r, MonrpHyro Maccy 3KBuBareHTa MeraJrJra, eclu 0,493 r xJropuAa
3Tofo MeraJrJra lrocJre o6pa6orxrz Hr4'rparoM cepe6pa o6parona:rn 0,861 r xnopr.rAa

cepe6pa.

2. cxonrxo rpaMMoB cuSoa'5H2o Heo6xo4rzuo B3rrb A-rrr rprlroroBJreHr.rs 400 un
0,2 H. pacrropa cyrr$ara rrle4rz?
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3. Paccrasurr r<oerf Szqr,reurbr B ypaBHeHuax pearqnfi, yKa3arb oKr,rcJrrireJrb r4

BOCCTAHOBATEII,:

HzSO+ (pas6.) + Mg --r H2$ +

MnSOa+KCIO3+KOH---

Peftrunn-rosmonr J',1!2

l. Cyruua KoeQQuqueHroB B ypaBHeHv e peaKrlrdr,r: KMnO4+K2SO3*H2O parua:

a)136)20n)15r)9

2. Karc r,r3Menrercr rIpI4 Heo6parr,rMErx [poqeccax gHTponuq :

a) ne uarr.reurercx 6) ee r,r3MeHeHI4e BcefAa noJloxurerbno n) ee usueueuue
BCerAa oTpr{rlarenbHo

3. Tepuo4n uaM uqec Kr4fi n oreHrrr4an, y6rur r r<oroporo B KBa3ucrarrrqecKoM

I43oTepMI4qecKoM npouecce paBHa pa6ore, conepru€anofi czcrenaofi uag

BHEIIIHI,IMI4 TCJIAMI,T HA3bIBAETC'

a) cno6o4Hofi suepruefi lu66ca 6) cso6oaHofi eHeprvefi fearlarolrqa
n) ouralsnnefi r) oH'rponnei

4. Ct<opocrs peaKIII4Iz 4FeS2+ I I Oz:2FezO:+8 SO2 [oBLIcI4rcr [pI4

a) floBbrrxeHvri AaBIreHvt r.IJIu IIoHLIXeHHI] TeM[epaTypbr

6) uonzNeurzu reMneparypLr r.rJrr,r floHlrxeHvu AaBIteHufl

BJ U3MeIbqeHUV t4pUTA I,IJII4 lloBbrrIeHr,rr,r TeMneparyp6r

f) Lr3MenbqeHr.rv nupfiTa LrJrH noBbrrrreHrrr.r KoHqeHTparluu SOz

5. B xaryrc cropoHy cMecrr,r'rcr paBHoBecr{r npu noBbrruenvu AaBrenus. B

ypaBHeHr.ru peaKrlr.u4 3H2+Nr<-+21rp1,

a) BnpaBo 6) nneno B) He r43MeHrerct

6. Onpe4enure pH pacrnopa, s I Arra3 Koroporo coAep)Kurcr rr4ApoKcr,rA :aa't1tufl

Maccoft 0,1r. Auccoquarlriro uleJroqr4 cqr4rarb floJrHoft.

a)6,8 n)11,4 6) 13,s r) 1,89

7. Ecnu MeraJrJr pacnoJroxeH B gJreKTpoxr4Mr4qecKoM prAy nocne BoAopoAa (T.e.

or Cu Ao Au srrurr4'renbHo), To nptr gJreKT poirrl3e pacrBopa coJrlr raKofo
MET€UIJIA:

a) goccrauanr vBaercu caM MeraJrJI
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6) na naro1e 6y lyr BoccraHaBnr4Barbcr MoJreKyJrbt BoAbr c o6pasonauzerra

BoAopoAa

e) roccrananruBarr,cs.6yaer u caM MeraJrJr, t4 MoreKyJrbr BoAbI

8. Bropar cryrreHr, fuApoJrr43a NalPOl coorBercrByer ypaBHeHr4ro peaKrlr4r4:

a)Na3POa+FI2O.'NazHPOq+NaOH 6)NaH2POa+HzO++H:POa+NaOH
n) Na2HPOa+FI2O++NaH2POu+NaOI1

9. Karcoe Qu:uxo-xavuqecKoe tz3MeHeHHe nperepneBaer MeraJrJr [pr,r Koppo3r,r?r:

a) oruclenne
CJIOXHOfO KOMNJICKCA

6) noccrauoueuue B) o6pa3oBaH14e

10. Karcoe H3.(aHHbrx BeulecrB rBJrrercr cla6ulr 3JreKTDoJrLrroM

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

Peirusr-rosrpolr Ne3

1. Bbr.rucrzlt, 3.r.c. u rranucarL cxeMy rart>Bal{uqecKoro gJIeMeHTa,

cocTaBJIeHHOI-O 143 3neK'f pO/:lOB :
t_

1) Pt,H2 10,01n HNOz s":21%o

D zn lo,2M znCtz f :0,5

flolyvenHrre pe3ynbrarr,r ucnoJrr,3oBarb npl.r orBere sa 2-i,t u 3-fi nonpocu.

2. Kaxas. peaKrlr4r 6yAer uporerarr, Ha aHoAe npr,r 3aMbrKaHr,ru eHertruefi uena
rallbBaHr4qecKoro 3JreMeHTa, yKa3aHHoro e l-v nonpoce?

3. Karar peaKqr{r 6yAe'r rporerarr, Ha KaroAe npr4 3aMr,rKaHrzu nneunrefi qenu
f€rJlr,Bar'ralrecKoro 3JteMer{Ta, yKa3auHot-o e I -rra nonpoce?

4. Kar r43Merrre't'cr pFI pacrnopa B npr4xarolHoM npocrpaHcrBe npr,r gJrerrponfi3e
BOAHOTO pacl BOpa Xnopulta ratus?
5. Karoil rpoqecc nporeKaer rra rpaSuronoM auoAe npv gneKTpoJrr43e BoAHofo
pacraopa I{OFI?

6. Buqucru'u, 3JreKTpoxuM u,recrcuir gKBr,rBaJreHT xnopa B n(A* vac)

7. 9epea pacrnop Hurpara AByxB€rneHrHoro MerirJrJra npolycraJrr4 ToK cunofi 2A
B Tgqer-rr4r4 40 xruu., npll 3ToM cr,tAeJru.nocb 4,992 z Mer€uJra. Hagsarr cojrr.
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8. Xele:uue Aurenvn npr4 rrr4Kent4poBaHnu noKpbrBaror cHairara MeAbIo, a noroM
Hr4KeJreM. Kaxofi npoqecc nporeKaer Ha aHoAe npr4 noBpexAeHr,rrz 3Toro

4ryxcroftuoro noKpbrrr4r n 0,1 u. pacrBope rr,rApoKcr{Aa Hatpr4r?
Ep" = -0,161 B; Ecu: * 0,027 B; Er.ri : - 0,128 B.

9. B 0,1 H. pac fBope co,r.srrofi Kr-lcJlo'l'br onyuleHbl no orAeJrsHocrr4 MeAHaJr,

cepe6pruar u 3oJro'l'ar rrpoBonoKu. Kaicar npoeoloxa 6ygeT KoppoAupoBarb c
so4opogHofi 4elo,rapu:aqueft ?

E cu = * 0,154 B; E rru : f 0,348 B;
Eo* =*0,277 B; Euz :-0,059B

10. B rarofi cpeAe npr4 HapyueHr4u orroBrHHoro noKpbrrr,rr xeleeo 6yAer
3axruuerro 6oree ua,rrexrro - 0,1 n. HCI; 0,1 H. NaCl; 0,1 u. NaOH ?

KoHrpolrHue Bonpocbr Anr npoBeAeHrzr flpoMexyroquofi arrecraqun (sonpocrr

r sauery):

l. Ilounmtte gtrcMeHma, npocmo3o u cnotcHozo 9elqecmsa.
2. Amottuan eduuut4a uaccut.
3. Amouuan nacca.
4. Ko,nuuecmeo Beulecmaa - Jmonb.

5. Monapuan u .MoneKynnpHaz Macca.
6. Baneumuocnta.
7. Cmeneua oKuctteHLtn.

8. 3xeueaneum, MorbHat r4acca gKguqaJleHma.

9. 3axouat cmexuo.Mempuu.
10. fasoearc 3aKoHbt.

I l. 3axou 3KauaaJteHmog.

12. Cmpoeuue amoMa.
13. Iteaumoeo-MexaHulrecKat Moderb amoMa.
11. Amoa KaK cJtoJrcHan cucnleMa.
15. Cmpyxmypa tdpa; nponroHbr u neintpouat.
16. Snexmpou.
! 7. C t n py x t ti yp H br e u c m pyKmypuo -epaQuuecrcue Qopuynot
18. Coepeueuuan Qopuynupoerca nepuoduqecKozo 3aKoHa.

19. Cmpyrcmypa co6pe^4eHHo nepuoduuecxot) cucmeuat.
20. Ilepuod, zpynna.
2 l. Tunu,lecKue greueHmbt.

2 2. )nexntpon H d€ a HaJtoz u.

23. Snepzun LroHu3aLpu, cpodcmeo K oJrcKmpoHy.

.2 1. 3n e xmpoom put4amerbH o c mb.

25. Izlsueneuue ocHoaHbm xapaKmepucmuK amoMo? no nepuodau u zpynnatvt.
26. Tunu esaavode cmaufl JvtoreKyr.
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27. [Ipupoda xunuqecxofi cengu.
28. Ocuoeude audat xuuuqecxofi censu; KoqafieHmHer, uoHHan.
2 9. Oc u o e u w e xap aK mepuc m uKLt x Luvt uq e c Ko fi c engu.
3 0. 3uepzun, dnuua, uanpaetreHHocmb, Hacbtulae.I4ocmb, nonnpHocmb.
3 l. TepuoduuauuuecKafl cucmeMa, Qasa, rcaaccuQuKaryuz cucmew.
32. Buympenuaa gHepeun u oHmarbnufl.
33. 3arcouu lecca.
31. 3umaLtunun o6pasoeauun xuMuuecKtrx coedunenu .

35. 3umponun u ee u3v.eHeHue 6 xuJvuuecKLtx npoueccctx.
36. 3uepzun l-u66ca.
37. 3aeucu.rrocmb cKopocmu xu.r,t. peaKquu om KoHqeHmpa4uu u
meMnepamypbt.
38. Koucmauma cKopocmu peaK4uu.
39. Cxopocma ?emepozeHH btx xu\t ulrecKux peaxt1ufi.
10. XtuvtuqecKoe u $asoeoe paaHolecue.
.l l. O6pamut'tocmb xlt,MuqecKux npolpccoz.
42. Bnunuue BHeu.tHux u sHympeHHux Qaxmopoe Hu pasHolecue.
4 3. Vcnoeun c a-Monpou3 sonbHozo npomeKaHufl xuJuuvec xux peax4uit.
44. Ycnoeua xLuvtulrecKozo paeHoaecut.
15. I{oucmanma pa6Ho6ecun u ee c6t3b c mepMoouHaJvtuttecKl,ur4u
napa,v enlpd-vu.
4 6. fI pt tutprn J I e - III amenue- Bpayua.
47. Ilounmue o pacmsopax u. dpyzux ducnepcuatx cucmewax.
48. Cnoco5u BupalrceHua KoHqeHmpaquu pacmlopos.
19. If ouamue o6 stexmponumax.
50. TrercmpoLrumuqecKatt duccoqua4un, ee MexaHu3J,rt u npuHr4unbt.
5 1. Ceoircmea pacmsopoc oneKmpoJLumoe.
52. fudponus coneil.
5 3. StexmpodHue nomeHyuatar lanaeauuqecKue greweHmbt.
54. Ilounmue o6 enercmpodubx nomeHLluattax. Vpaeueuue Hepucma.
5 5. Llsuepeuue snexmpoduatx nomeHlluantoB.
56. Pnd cmaudapmuutx enexmpoduwx nomeH4uaroa.
57. Ilodopoduani saexmpod. Pnd uanpncrcenufi uematttoe.
5 B. I-anueauuqecKue gJreweHmu. 3,4C zanaeaHuqecKux oreweHmoa.
59. XuLvuqecxue ucmoqHuKu moxa (XIrlT.
60. Ocuoeuarc eudu rcoppozutt.
6 l. Xuttu,tecxan u sreKmpoxuvurlecKan Koppo3uL.
62. Mentodat lauptmu trcma.itJ,tol om Koppo3uu.
63. Jlezupo eauue, 3JrcKmpoxutrltqecKan 3au4uma, 3ul4umHbte noKpdmut.
64. Snexmpottus. 3axouat @apadea.
65. Cyttlnocmo greKmponu3a. 3nexmpoLtus pacm6opo6 u pacnna*os.
66. Auoduoe oKLtcJrcHue, KamodHoe BoccmaHo&reHue.
61. I{,ncctt(tuxaqufl MemaJ\roa u crunaol, ux nonyueuue us pyd.
68. @tnu,tacxue tt xurzuqecKue cao cntea -vemaJllto?.
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Bonpocrr AJrr rrpoBeAeHr4r KoHTpoJrr caMocroqrerbHoi pa6oru:

I. Meacuotercynnpuoe ezauuodeitcmeue.
2. Bnunuue mLrna xLntuqecrcoi censu ua ceo cmea 6et4ecm6.
3. O6u1ee noHtmue o dpyzux eudax xuuuqecxofi censu.
J. fouo,-euuut xamatug.
5. Qenuarc pearupu.
6. @usuqecrcue uemodat ycxopeHun xu,r4uttecxux peax4uit.
7. Pacnteopuuocma.
8. Asneueuue oHmarbru.nt npu pacmeopeHuu.
9. @asoeue npespauleHut 6 pacmsopctx. 3axouat Paynn.
I 0. OcMontu,tecxoe daeneuue. 3axouut Baum-lo$Qa.
1 1. ItpucntanwtecKoe cmpoeHue Memarurcz, MemaJtnuttecKan cet3b.

flpnvep rr lec'lo Bbr x 3a]\aHuir AJlrr KoH'rpoJrr caMocrorreJrLHofi pa6orbr :

pa3Aen <o6utue cBoicrBa pacrBopoB>

1. uoryr cocyulecrBoBarb B pacl'Bope napbr BeuecrB:
a) NaOH, Ca(OH)z 6) LiOH, CO, n) SO2, Ba(OH)2 r) FIF, NO

2. vacca no;lrr (u rpanrr,rax), Kolopylo cJreAyer Bbr[apr4Tb us 430rvrr 4Yo-uoro
pacrBopa (rrlornoc'rr 1,047 rlvn) cyrrb4liAa Hutpur, uto6rr nolyuury 72%o-gstir
pacTBop, paBHa

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

3. pacrnopurraoclr, AaxpoMara K'Ntufl K2Cr2O7 paB*a 12,5il100r noArr npu 20oC.

Vcranonule, KaKoBa 6yaer Macca HacbrrqenHoto pacrBopa, ecJrr,r Anfl
flpuroroBJrerrHr ero r{crroJrb3orauo 400r no4u

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

4. cveua;ru ll.lM pac'r'nopa u lt 3M pacrnopa cepuofi Kr,rclrorbr. Onpe4enure
MoJrrrpl ryro Kolucrnpaur4ro ceplror4 Kr4cJtoT6r B KoHeqHoM pacTBope

a) l,5vorr/n 6)2vons/n n)2,5uonslt r) l,75vonr/a

5. eclu BHecru Kannro pacrBopa noBapeHHoh conu B nortrl,I 6ecqnernoe nlalrr
ra:onofr rope.rr r{r4, ono oKpacu'l'cl

a) nSpacurrfi qeer6) s Nelrrrfi uner n) B 3eneHbrfi qser r) rlBer He r43MeHr4rct
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6. xJropt4 A-r4olrbr o6pa:yrorcl npu pacrBopeHrzr4 B BoAe BerlecrBa, I,IMeronrero

Qopuy,ry

a) Cl2 6) MgCl2 u) AgCl r) CCla

7. r rarovy runy pacrBopoB npn[raArexr4T pacrBop BoAopoAa s rrarr4He?

a) Nr.rgxrafi 6) rneplufi n) rasoo6paauui

'feua'rura na6opa"ropuux pa6or no Kypcy:
l. Kraccrr treopfaHr,rLrecKr.rx coe4nHeHufi
2. Onpele,renze 3xBr,ll€uleuruofi vacctr MeraJlJra

3. CrpoeHue a1'oMa r{ xr4Mr4qecKar cBr3r,
4. Cnoco6lr Br,rpaxeHr4l KoHuerlrpauhfi pacrBopoB
5. flolyvenue pac'lBopoB pa3rr4qHr,rx xouqeurpaqzft
6. OxucrurerbHo-BoccraHoBHTeJrbHr,re pearrlulr
7. XfilruqecKar repMoAV HaMnKa

8. XuHruqecrcar KHHe'r'aKa

9. Xurtaaqecxoe paBHoBecr,re npo{eccoB
l0.Onpeaener.r rae pH pacrnopou
1 1 .fz71po:rra: conefi
l2.la ,sauu'te cKII e greMeHTbr

1 3. 3ner<'r'ponrz3 pacrBopoll
I 4.1(oppolrzr Me'rarrroB
I 5. Xzv uqecnze csoic'rsa Me'faJrJroB a [reMeraJrJroB

7. yTIBEHO-MBTOAI{TIECKOE I4 TIHOOPMAUTIOHHOE
OE B CTI ETIE HI,IE AI{CUI4IIJIIIHbI

a) Ocnourrarr rHlcpalypa :

1. Culopon B.2., fhalorroBa E.E., Hraru$opona T.II.: O6rqaq xrrl,rras
Yqe6uux - M. : I4:garelrcrno ACB, 2013. - 272 c.
http ://www. studentlibrary.ru/book/IS8N978593 093 8869.html

2. Xoruan, A. B. O6ual xr4Mtx: yue6ur,rr< - M. : f3OTAP-Me4na, 2014. -
400 c. http://www.studentlibraly.ru/book/ISBN9785970429563.html

3. Baproncxuti, B.ll. O6urar xr4ML1fl: yue6. noco6r.re - Mzucx: Brrruefiuras
rrr Kor a, 20 1 3 . - 639 c. http : I I znani um. com./bookread2.php?book:5 09204

4. Ky:ypvarr B.A., 9epHora O.B, Ar.raeur<o C.B. Y.re6Hoe noco6ue no xr4Mr4r,r

AJrr cTyaeHl'oB r{exrrM r.tqecK}.rx HanpanJreuufi q. Il. - BnfV, Bnagunaup,
2012. 9l c.

5. Ky:lypuarr B.A., fluaeHro C.B. u Ap. flpaKrr.rKyM no xr,rMr{r,r Anr cryAeHroB
Hexr.rMuqecKnx HanpaBJreHuil.. . Bnagnuwp: BnfV, 2015,87 c.
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6) [ono.n tr nlcJr b ua fl !rH lepalypa:

1. Kysypvau B.A., 9epuona O.B' AraaeHKo C.B. Y.{e6Hoe noco6ne no xuMLru
Anr cryAenroB Hexr.rMr4rrecKux HanpaBneHr.tfi q. L - BnfV, Bla4renalrp,
2011. - 121 c.

2. A. B. lla6ros, O6urax u HeopraHrzr{ecKar xr,rMr,rr: y.re6nur - M. : ;3OTAP-
Mesua, 2014. - 384 c.
http ://www. studentlibrary.ru/book/l SBN97 8597 042923 5.html

3. B.B. fler.rucona O6rqal 14 HeopFaHuqecKafl xprMr4fll. yve6noe noco6ue -
Pocros H/A : @eHurcc, 2013. - 573 c.
http ://www. studentl ibrary.ru/book/l SBN97 852222067 44.html

4. I-pr.r6arloua O.B.O6ural 14 I leopraHfiLtecKat xLIMTt : - Pocros u/.{: (Dennrcc,

20 | 4. - I 8 9 c. http ://www. stud entl i brary. ru/booM SBN97 8 522222683 4.html
5. H.IIL Mradt'r'axoaa O6uaq 14 rreopraHrqecKar xr,rMr4.s: yue6.-uerog. noco6ue

- Karant : I,l:4arelrcreo KHI,lTy, 2013. - 186 c.
http://www.studentlibrary.ru/book/ISBN97857882 I 4887.html

6.8.A. E;rtfnrraos O6ruas H Heoprarrr4lrecKaflxLrMuu. - M. : A6puc, 2012. -286
c. http://www.studentlibraly.ru/book/lSBN97 85 437 200377 .html

7. Optuu I I.A., Ky:ypuau 8.A., llrz4euxo C.B. flpaxrzryrra 1rrfl
caMoc'foxfeJrr,rrofi pa6orrr no xr.rMr4r4 .(Jrr cTyAeHTOB HeXLIMr4iteCKr4X

Hanpanlenzfi. - B;rfY, Blagl.rvrzp, 201 l. - 86 c.
n) Ilporpavrl,rlloe o6ecle.terrue u llnlepner-pecypcbt:

t. http://www.scirus.com
2. http://www.iupac.org
3. http://www.anchem.ru
4. http://chernteq.ru/lib/book
5. http://www.elsevier.corn
6. http://www.uspkhinr.r'u
7. httpl,l I www.strf.ru/database.aspx
8. http://www.chem.rnsu.su
9. http://chernistly.narod.ru

8. MATEPI4AJIbHO-TEXHIITIECKOE OEECIIETIEHTIE

Ancqr{nnr4HbI

B xa'recrBe AeMoHcrparrvoHHoro Marepr4ana ucfloJrb3y]orct:

I. ,rlerqurz: 6yuaNrlr,rfi 14 oJreK'l porrHr,rfi napuaur, [pe3eHTaqrlr4 (cnafi4u).
2. I-lponepovrrrre pa6orlr (rec'r'r,r) - 6yrraaNHuft 14 grerrpoHHbrfi aapuaHr.
3. Pefi'rulrr-rcorrrpoJrb - 6yvaxcrufi 14 3JreKTpoHHbrk eapuanr.
4. Ta6tuust - 3ner{rpoHHbrfi vr 6yuaNuuh uapuan"r.
5. Tevarura u onucaHr4e la6opa'ropnlrx pa6or (cnequannno pa3pa6oraHHr,rfi

u uzlauusti'r la6oparoplrr,rfi nparcruxyrvr Arr cryAeHToB Hexr,rMlrqecKoro
HanpasreHrlr).
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6. Ha6op xriMr,rqecKr4x peaKrlrBoB x rax4ofi na6oparopnofi pa6ore.
7. Jla6oparopHbre ycraHoBxu, o6opy4onauze.
flporparr,rr'la cocraBreHa B coorBercrBuu c rpe6on anvflvrr4 @fOC BO uo

HanpaBJreHr4ro noAroroBKr.r 15.03.05 <KoucrpyrropcKo-TexHoJroruqecroe
o6ecne.reHrie Marxr,rHocrpor{TeJrbHBrx rrpor.r3BoAcrB) (6araaarpuar).

Pa6ovyro nporpaMMy cocrachJr K.x.H. Aorreur 9epnona O.E.

Nr___{_m

,/4
Per\eHse+T,/--<fl%L-+rayunufi corpyAHr4K OOO *EMT", r.x.n.Tperrrros A. B.

flporpavrraa paccMorpeua r,r ogo6peua Ha saceryauur4 raQe4prr xvMvrvr

llporororNs {l or 11 \$okr 201{ r.

3aregyloulufi xaOeapofi xr4Mvtu Kyxrnn E.A.

Pa6o'raq nporpaMMa paccMorpeHa a o4o6pena Ha 3aceAanrir4 yqe6Ho-
MeroAl4qecKofi KoMr.rccI4I,I HanpaBJIeHI{t 15.03.05 <Koncrpyrropcro-
TexHoJroruqecKoe ooec[er{eHHe MaIIII,IHOCTpOITTeJIbHbIX. 

_ 
[poLI3BOACTB))

(6ar<aranpua'r ).

llporoxon 201 T r.

llpeAce4arenr KoMr,rccrr14 Moposon B.B.
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JII{CT TIEPEYTBEPX(NEHIIfl

PAEOr{EIZ [pOrpAMMbr AIICqUIJIIIHbI

Pa6o.rar nporpaMMa o4o6pena Ha yre6nufi ro4

flporoxor sacena*vs rca0egpu J\! { or 3\.0&. }0lt roaa

Pa6o.ias nporpaMMa olo6peHa Ha

flpororor 3aceAanr4r raQe4pu Ne

3aseAyroqnfi r<aQeapofi

y.re6uni rog

OT roAa

Pa6oqaq nporpaMMa o4o6peHa Ha

flporoxor saceplanufl r<a$e4pu Ne

3aBeAyrourafi xaOeapofi

yre6uuft rog

OT roAa

Pa6oqas [porpaMMa o4o6pena na

flpororor sace4aHvr ra$e4pu J,,l'o

3anEgyroqr.t fi xa$e4po[

yve6nuft ro4
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