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r. uEnr,r octloBHt{rl Atrcqr{[nlrHhr
L{errvlr ocBoeHur /II4ctIt ltJrr.tHEl <<Xutvtus>> rBJrrrorct: o3HaKoMJreHr4e

cTyAeH'roB c KoHqellTyarrbr{r,rMti ocrroBaMr4 xLrMvtvt KaK coBpeMeHHofi

xorranlexcuor HayKrt, vByvarculefi larouoMepHocrr4 nporeKaHxr xr4Mr4qecKr4x

flpoueccoB naauvogefrcru4r Beu]ecTB; QoprranponaHne rrpeAcraBJreHr.rr Hayqr{ofo

MI4pOBO33peUHt Ira OCHOIIe CUC'IeMIILIX 3HaHAfr O COCTaBe, CTpOeHI4I4 lZ CgOfiC.[SaX

xuMuqecr(r4x 3reMer{ToB u ux coeyuueuufr.

3aaaqn aHcuHnJu,rHr,r:

. I43yr.IeHAe OCHOBHbIX 3aKOHOB t4 KOHIIenqI4Il XVLMIdVL C qenblo [pI4MeHeHI4q

r4x npv u3yqeHt4vr nocJreAyroulr{x crerIH€LnbHbrx Ar,rcqlrnJr14 H;

. r43yqeHr4e npoueccoB naauuolelcreul BeulecrB Lr hx coe4zneuufi,

3aKoHoMepnoc'refr npolercar{ur xaM14qecK14x peaKunfi;

. rpr,rMeHeHr..re noryrreHHbtx reoperr,rqecKnx :uauufr AJrr perueHHfl pa3Jruqnbtx

IIpaKi'uqecKrrx BotlpocoB;

. oco3HaHr4e poJl4 xuMr4t4 B npouecce oxpaHbl orpyxatorqefi cpeAbr.

2. MECTO At4cUr4rrnr4Hbr B CTpyKTypE orrorr Bo

Aucurzrrllr.ra orHocr.trcr K 6a'Jorlofi vac.ru yue6uoro nraHa.

[auur,rfi Kypc olupaercl Ha 3*atvt, noryqeHubre cryAeHTaMIi npu Layve*vu

$raouxn H MareMarr4Kn. flolyveHHbre cryAeHTaMV 3la:avfr Heo6xoAlrMbr npu

u3yqeHvv Ar4cuunirr.tr{, rcaK 6agoeofi qacrH, TaK u Bapr.rarr4BHoi4 qacru yr{e6Horo

nnaHa.

3. KOMIIETtrHUr.III OEyTIAIOIUEI OCq. OOpMtIpyEMbIE B

PE3YJIbTATE O CBOEHII fl TI,CUIdIUIUHbI
B flpo(eccc ocBoer.u4rr Tlauuoi llr4ctu4nJrllHbr cryAeHT Qopulzpyer Lr

AeMoHc'rpr.rpye'r c!'rellytou1ue o6urenpo$eccuoHarrbHbre u o6uleKynbrypHLle

KOMne'l el r ul.j H :

- cnoco6HocTb npllMeHrTr, 3Har{ur MaTeMaTr,tKI,I, Srz:r.rrz 14 ecTecTBo3HaHr.rr,

xuMrrrl u Ma fepuaJtoBeAeHHr, l.eopr414 ynpaBneHfir r4 I4HoopMaqlloHHbte

TexHoJrorrr14 B t4 HHoBaur{oHHofi /nerTeJrbHoc.Lu (olIK-7);

B pe:ynulare ocBoeHr,rr llxcrlr4trnr4Hbr o6y'{aroulr4ftcr AoJrxeu
)



AeMOHCTpT{pOBaTb Cne.qyrcqrre pe3ynbTaTbr oopa3oBaH[r :

l) sxat npeAMernoe coAepxaHr,re Bcex rlny^raeMbrx pa3AeJroB xuwuu, eE

ocHoBHrre noHrrr,rr v 3aKoHbr (OIIK-7);

2) yruerr npr.rMeHfiTb s:r,a:r,vfl xvrMprvr B rrHHoBarlr4oHuofi AeqteruHoctu (OIIK-

7);

3) rnagerr HaBbrxaMr.r KoppeKTHo Qopr"rynupoaarb ecrecrBeHnoHafrubre

3apaqv (OIIK-7).

4. CTPYKTYPA TI COAEPXAHIIE AI,ICqNIIJII{HbJ IIXIIMIIfl II

o6rqaxT pygoerrrKocrb .4{crlnrundHur cocrasffer 3 3arIETHEre e,4,rHr,rqH, 108 vacor.
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Cogepxanue rcypca

L Ocnoenote noHnmun u ga*oHbt xttvtuu

1.1. OcnoeHrre rrousrar xr{Mr.ru.

flonrrne SJreMeHTa, rrpocroro u cJroxHoro BenlecrBa. Arovnas eAI,IHI{qa

Macc;. AtoN4naq Macca. KorFrecrso BerrlecrBa - MoJrb. Molrpnax LI

A



MoJreKyJrrpuarr Macca. BaJreHTHocrb. Crenegr oKI,rcJreHI{t. 3rnunalenr, MoJrbu€ur

MACCA SKBI{B€IJIEHTA.

1.2. OcnosHrre 3aKoHbr xr,rMr4r,r.

3axonu crexLr oMerpr,rrr. fasoeHe 3aKoHbr. 3ar<on greusaleutog.

I .3. Houeuxrarypa Heopraur,rqecKr,rx u opraur{qecKux coeganeHufi.

KnaccuSnraqzr Heopraur,rqecKr.rx coeAunenzi. HonreHrrarypa

Heopraur,rqecKrzx coe4nnennfi. Knaccz$zxaqnx opfan[qecKlix coeAuneultft.

Houeuuarypa €urKaHoB.

2. IlepaoduvecKan cucmeMa u xuttu.tecKan c6ngb

2.1 Cmoenlre atol4a. KsauroBo-MexaHr4lrecKffr Mo.rIeJIb arova. Atou rar

cJroxH€ur crrcreMa. Cr:pyrcypa tgpa: [poroHEr Ia HeftrpoHrt. 3rextpon.

Koprrycxyrxpxo-BoJrHoBbre csofi crsa gJreKTpona.

KsaurosHe uucra. CrpyKT)?a gneKTpoHHbrx o6oroqex. Pacnpe4eneuue

gneKTponoB Ha ypoBHrx r,r [oAypoBHrx. flpaalrra Kreqrogcxoro.

OcnosHrre 3aKonoMepnocrr,r pacflpeAeneHr,rr gneKTpouoB B aroMe.

Crpyrrypnue !r crpyKrypHo-rpa$u'recrne $oprr,rynu.

Conpeiuennar (popnrynupoarca nepnoAr.rqecKoro 3aKoHa. Crpyrrypa

coapeuennofi nepuoguuecrofi crrcreMrr. llepno1. fpynua. Tltuuqecxze

gJreMeHTrr. 3nexrponnue arlaJloru.

3neprua Lronu3atJuu, cpoAcrBo K gJreKTpoHy. 3nexrpoorpullareJlblrocrL.

l{sN4eueHr4e ocuoBHbrx xaparTepracrr,rr aroMoB rro [epI4oAaM I{ rpy[[aM.

S-, p-, d- ra f- srelrenrur. Barexrnrre gneKTpoubl.



2.2. Xuv.ugecKarr cBr3b 14 crpoeHr4e BerrlecrBa.

llonsrre xnrrnrqecrof cB{3r.r. flpr.rpo4a xulrn.recxoft cBt3I,I. BuAu

xr.rvuqecxoft csrsu. OcHosHbre xapaKTepvc'tvrKtt xlaltuqecrofi csqgu.

Koearexrxar v ttonnal cnrsr: o6pasoBanl{e cBt3I,I, xapaKTeprz crr4Ka cBr3I,I,

cpaBHeHI4e KOBaJIeHTHOT{ tl rrOHHOr4 CBr3r.r.

2.3. Bo4opo4Ha;r cBr3b.,{oHopno-arqe[TopHaJr csssr. Merarrl,IilecKat

cBt3b.

3. Ocn oe ot xw,t uvecrco fi mepuo d una*t uxu

Teprr,rognnanrnqecKar cucreMa, Qa:a, rlacclt$vlra\us. crrcreM,

Bnyrpeun-ax gHeprr4r. Ilepauft 3aKoH TepMoALIHaMIrKLL 3Htaruur.rq.

Cran4apruoe cocrorHr4e BeurecrBa.

3axon fecca. OcnosH TepMoArl HaM[rl.r. Bropofi 3aKoH TepMoA LraMvKrl

Surpoulr.a. 3neprerura xr4Mr,rqecKvx npoqeccoB.

4. Xurtuqecxoe u Qasoeoe panHoaecue

4.1. O6parurraocrr xr.rMr{qecKr.rx upo[eccoB. Koncranra paBHoBecl,u.

Btrusuue BuerrrHrix r,r BuyrpeHHr{x $arropoo Ha paBHoBecI4 e. llpnuqun JIe-

lIIarerue-Epayua.

4.2. Xuv,u-.aecK€ul KI,IHeTI{Ka I,I KarruII,I3.

Ocnosurre ypaBHeHr,rr Kr.rHerr,rKu. Koncranra cKopocrl,I. @axtopu,

BJILI'IoUIUe Ha CKOpOCTb XLIMILeCKOII peaKI{I{lI, KI{HeTHKa IIpOCTbIX lI CJIOXHEIX

pearuaft.

BnIasHue reMrreparypbr Ha cKopocrb peaKqr{u. YpanneHue Appeuuyca.

Sneprzr aKTuBarIr4 rr. Terranepatypnuft rosQQzqlreHT cKopocrl4 peaKIII,rI4.

Kuneruxa rereporeHHbrx npoqeccoB. follorennufi rl rereporexnrrft ratantls.



5. Xutu uq ec xue c uc meJyt bt

Cnoco6lr Br,rpaxeHHr KoHrreHTpauun pacrBopoB. Kucrouro-octtosHHe

npoqeccbr ri pac'rBopax. 3,nerrpolnru 14 ne3neKTpoJrr,rrbr, cr4Jt Hbre u cta6tte

3neKTponr.rrbr. feopu;r :trex'rpolr,r'r'uvecrofi Ar4ccour4arlr4r4. Koncrasra

Allcc o\r4ar\nu, c'f ereHr, AI4 cc oqn a ur4 r,t. A xrn ruar KoHrreHTpauut.

Boaopo,aulrfi noKa3areJr[, pH. I4oHuoe npor43BeAeH]re no4u. flonxrue o6

14HAuKaropax. Oruclure;rluo-BoccraHoBr4TeJIbHbre npoqeccbl B pacrBopax.

Orcucrureru x BoccraHoBr4relu. Cpela peaKr1ur4. MeroA gJreKTpoHHoro 6alauca.

6, ?nexmpoxun aqecnue cucme,rtbt

6. L XuurzqecKue LrcroqHr,rKr4 roKa.

3lerrpo4uue rroreHquaJrrbr. Craugaprnsre gJreKTpoAHbIe noreHrlr4arbl.

Merarruqecrue 3neKrpoAbr. faloeLre 3JreKrpoAbr. Bogopo4uufi gneKrpoA. Pacqer

n r,r3Meperlr.ie flo'reHrlr{a:loB 3reK'rpoAoB u 3[C rzurbBaur.rqecrrzx gJreMeHToB.

XuN,ru.{ecxt4e lic'f oqHaK14 ToKa.

6.2. Srenrpo,rzs.

Cyutuocrr, 3.rreKrpoJiu3a. 3lerrpo,rus pacrBopoB 14 pacnJraBlreuHbrx cpeA.

3aroHu (tapa,qerr. flpnlaeueuue 3neKTpoJrn3a. flolyueuue raron (no4opo4a,

KucnopoAa, xlropa u Ap.) MeroAoM 3JreKrponr43a.

6.3. Kopposur MeraJrlrou.

Tunu roppo3rzouH6rx pa:pyureur,rfi. XHN,rrz-recKaq LI gJIeKTpoxuMr4r{ecKat

r(oppo3Hr. Crroco6u 3arqr4Tbr Mera:rJroB or Koppo3r,u4.

7. Ilonunepot u onuzoMepu.

Orzroueprr 14 lonr4Mepbr: ocHoBHbre noHsrr,rr u xraccu$uraqu.s. MeroAr,r

noJlyrreHnr rronHMepoB. f'a:ouanolgeuuue nonr4Mepll. Zcnoru3ogaulle



noJruMepoB H nJracrMacc B c'rpourenr,crBe. llorueruleu, flonuflponuneH,

noJlt4B14 H HJTXJTOp HA. nOn HTeTpaqj',rop)THneH.

8. Memodot aHLnu3o xuJwuqecKux Beurecmq.

K;raccurpurartar MeroAoB alarru3a. flosgrv e aH rr4Tr4rrecKoro curH€rlra.

Xuuuqecrue Mc'r'o,r-lr,r a*arTv3a: rpaB14Melpr4r, Tt4TpoMerpr4r.

flosstue o Qlrruro-xurvrr4r.recKnx u $u:uuecrzx MeroAax aHalr43a BerqecrB.

Macc-cnex'rnocKolruq.

Or6op rrpo6. Auanug ro4r,r: Qaruxo-xunru.recKrzfi r4 xlrMr,rqecKr4it auwtug

eo4u. Onpe4ereuue pH. Onpe.qereuue xecrKocrr4 Boabr.

Al;arul ra3or] 14 l{r,tMoB, aB'r'oMarurlecKmi4 aHar:a3 ra3oB B rpy6onporogax.

Xpolrarorparp ns. A:r'a:;ruz npo,qyKroB cfopaHa.r (CO, CO2, NO, NO2, SO2).

9. Memo,taot u cwtaabt.

PacnpocrpaneHHoc 16 H cocrorHne Mer[urJroB B [pr4poAe. (Dusuuecrue,

$uanrco-xl.ruulrecKfie H xhMu.recKue csoicrna MeranJIoB. Ocnonnrte cnoco6tr

noJIyqeHI4' Me'rar'IJroB. Me'ralluqecxl4e cnJIaBbI It KoMno3I4TbI, t4x I4cnoJI63oBaI{ue.

5. OEPA3OBATEJIbHbIE TEXHOJIOIT4II

flpenoaHecenrze reoperuqecKoro MarepHana ocyqecrBrsgrcrr Kar( B Br.rAe ycrnux rexqufi,

TaK u c npr4MeHeHHeM lnenporlrbrx cpeAcrB o6yreHur.

B xaqecrse aeMoHcrpaqHoHHoro Marepuana Ecnonb3),rorcr flepuoanvecr<tur crrcreMa

!.1,1. Meaaeneeea H lpyrHe cnpaBor.rHbre Marepr{anbr.

Hercoropue pa3Aenbr reoperuqecKoro Kypca paccMarpnBarorcq c HcloJrb3oBaH14 eM

onepexaroulefi caMocrorreJrbnofi pa6oru: cryAeHTr,I lon)qaror 3aAaHue Ha H3yqeHLIe HoBoro

MaTepr{ana ao efo H3JroxeHHr Ha neKrlr.rH.

f]ll ,ryuuero ocBoeHr4r 'l'eoperrlqecKr4x ocHoB B flpoqecce v3yqetzs.

ArrcllrlnJruHbr r4cfloJ]b3yrorcr Jra6oparopHure pa6oru, no3BoJrrrcl Ir4e HarnrAHoro

npeAcraBr4Tb MHorr,re xr4Mr{qecKr{e npoueccbr. lpynnonaa pa6ora B xI,IMI,IqecKoft

ra6oparopr4n crHMynr4pyer corJracoBaHHoe B3ar,rMoAeftcrBr4e MexAy cryAeHraMr{,



orHotrreHr4r 83a14Mr{ofi orBercrBeHHocrr4 14 corpyAHr4qecrBa. Jla6oparoputte

pa6oru BLrnorHrrorcr rro <,rla6oparopHorray npaKTr4KyMy rro xLrMLru>> )

pa3paooTaHHoMy rlpuMer'rr4TeJrrrHo AJrr cTyAeHToB Hexr.rMuqecKoro npolpHJrr.

Ilolyueuusre lKcrrepuMeH'raJrr,Hbte AaHEble 3anacr,rBarorcq cryAeuTaMr.r B

pa6ouyro re'r'pa;1b. Ilo t4 roraM raNAoi na6oparoprlofi pa6orr,r cryAeHr

OOOpMJite'r rlHcLMelltiLII'I OTLIe'I .

Ylutuque 1'aKolo upaKrr.tr(yMa no3BoJrrre'f cryAeHTaM 3apaHee noAroroBr,rrrcs

K co6eceAoBaHHro r4Jrlr recrr4poBaHr,rrc flpu (3arqr{Te)) KoHKperHofi ra6oparopHoft

pa6o'rbr.

6. OUEHOqHbTE CPEACTBA AJrt TEKyTTIETO KOHTPOTq
yCfTEBAEMOCTII, tIpOMEXTTOqHOfr ATTECTAIIVTVT IO IITOTAM

OCI}OEH14'

NIaCUJ'{ilNIaHbI I{ Yq E FH O-M ETONIqECKOE OEECIIEIIEHI,IE
CAMOCTO'ITEN bH OT PAEOTbI CTYNEHTOB

l.!rr reKyulero KoHrponr ycneBaeMocrr4 cryAeHToB r,rcfloJrb3yrorcr pefirr,rHr-

KoHrponb, a ]'aK )I(e npoBepoqHLte paoorbr (recr:u) nJrfl KoHTpoJrt

caMoclorl'eJlr,r roii pa6o'rbr. l-lpouex<ylovuoi arrecrauuer; no I4ToraM ocBoeHr,It

,4Ll C rll4lrJr I4 H bI tBJIte',rct 3aqeT.

llpu vepr,r 3a 1at:ai4 AJrrr poBeAeHul pefi rraHr-roHrpoJrr :

Pefiraur-rcourponb J',l!

1. Buqprc,ruru MorrpHyro Maccy 3KBr4 Banelrra MeraJrJra, ecJrr4 0,493 r xnopr4Aa

3roro Mel'alrJra nocne o6pa6orrc4 Ht4rparoM cepe6pa o6pa:oealn 0,861 r xnopr.rAa

cepe6pa.

2. Crolrro rpaMMoB CuSOa'5I-l2O neo6xoArauo B3rrb.qrq nptrroroBJreHr.rq 400 xar

0,2 n. pacrnopa cylr,Sara rraelr,r?



3. Pacc'raBr.r'f b r<ol$Srzur,reu'r'Lr B ypaBHeHulx pearqzfi, yKa3arr oKt4 cJrr4TeJrb r4

BOCCTaHOBH'l eJtL:

H2SOa $as6.) + Mg -+ flr$ +

MnSOa+KClOr+l{OH---+

Pefi rrzlrr-roHrponr, J\!2

1. Cyvua rcoe@$raur,reuroB B ypaBHeHr4e peaKrlr4rr: KMnO4+K2SOr+HzO pasHa:

a)136)20n)15r)9

2. Kar< r43Melrre'l'cr npn ueo6paruMbtx rrpoueccax gHTponnr :

a) ne nlverr;re'lcl 6) ee u3MeHeHr{e BcerAa noJroxr4TeJrbHo n) ee u:rraeueuue
BCefaa oTp14 ua'rerbHo

3. TepnaoaraHarau.recKr4i rroreHquaJr, y6rr,rr rcoroporo B KBrnl,rcrarzrrecKoM

r43orepMr4qecKoM fipouecce parHa pa6ore. cosepru€uHofi cucreuofi na4
BHClxHHMH 'fCJIAMN HA3I,I BAETC'I

a) cro6oAuofi rnepruefi lu66ca 6) cso6oaHofi euepruefi felrurolrqa
n) eurarrnraefi r) eurponuefi

4. Cr<opocrr, pbaxurau 4FeS2+ I I O2:2Fe2O3+8 SO2 noBbrcrarcr rpu
a) noBr,rrtreHu14 AaBrerrur aJr].1 ror rHXeHur4'reMneparypbr

6) nouuNeuuu reM epa'rypbr aJrH noHr4xeHuu AaBnetus
n) ueuelsvenuv nvpvra HJrr4 noBbr[reHur4 TeMneparypbr

f) r.r3MeJlr,.reHr4 v tr4pL4la Hr14 norlr>rtrieHur,r KoHrlenrpaquu SO2

5. B xaxyro cropoHy oMec'rr4Tcr paBHoBecur nptr noBblmeHr4v AaBretug. B

ypaBHeHuH peaKuut4 3H2+Nr<-+2111-1,

a) nnpano 6) nleno e) rre n:ueulercr

6. Onpeaerul'c pFI pacrnopa. s I .,.ur4I Koloporo coAep)r(r4Tcr rrrApoKct4A Harptlt
rraaccoi 0, i r. /Iuccorlrzaquto uenoqfi cqrirarr, noluofi.
a) 6,8 n)11,4 6) l3,s r) 1,89

7. Ec:lu Me'raJrJir pacnoJroxeH B 3reKrpoxr,lMr4r{ecKoM prAy nocne no4opo4a (r.e.
or Cu Ao Au nr:rroqu'lel trro), To flpr4 3reKTpoJru3e pacrBopa coJrr,I TaKoro

MeTa,xJta:

a ) BoccraHaBrvBaercs caM Mer€LrrJr
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6) ua xarorte 6yayr BoccraHaBJrnBa'rbcr MoJreKynlr Bo.qrr c o6pasonanuev

BoAopoaa

a) noccrauar;lr vtlrrbcl 6y,{er u caM MerarJl, r,r MoJreKynbr BoAr,r

8. Bropaa cryrerrb ruApoJrr43a Na:POa coorBercTByeT ypaBHeHlrrc peaKur4r4:

a)NarPO++HrO..NazHPOa+NaOH 6)NaH2POo+H2O++H3POa+NaOI{
B) Na2HPO4+H-,O*Nal{zPO4+NaOH

9. Karoe {ru'.lr.r no-xravuqecKoe r,r3MeFreHr.le nperepneBaer MeraJrJr nprr Koppo3hr,r:

a) orucrerrze
CJIOXHO|O KOMNJICKCA

6) aocc'r'aHoereune e) o6paaorauue

10. Kar<oe r,r3 AaHHbrx Beulec'rB frBrtlercr cna6blM 3JreKTpoJrr4ToM

a)NaCl 6)['INO2 r) FICI r)Al2(SOa)3

Peilrusr-xosrpors J\b3

1. Buqucrnrl, 3./I.c. H Hanr,rca'rb cxeMy ranbBaHl,IqecKofo gJIeMeHTa,

coc'r'aBJrer{ r.ro|o 143 ?neKTpolloB:

1) Pt,H2 l0,0lu HNOz a:2lYo
I

2) Zn 10.2M ZnCl2 f = 0.'5

flonyveuurte pe3ynbrarLr ucfloJrr,3oBarb npu o'rBere ua 2-i,r u 3-i aonpocu.

2. Kar<ag. peaKrlur 6yAer nporerarb Ha aHoAe npr{ 3aMbrKaHHn eHeurHefi rlenz
ralrbBaHr.rlrecKoro 3JreMeHTa, yKa3aHHoro r 1 -ru nonpoce?

3. Kaxax pearrIurr 6yAer nporexarb Ha Ka'roAe npu 3aMbrKaHhu sueunei rlerru
faJlbBal{Izr.IecKofo 3,teMeHTa, yKa3aH[Iofo n I -rrl nonpoce?

4. Kax r,r3Merrrrel'cr pH pacrnopa B npr4KaroAHoM npocrpaHcrBe rrpr4 gJreKTponr43e

BOIHOTO pacl llopa XJrOplUta Xar ug?

5. Kar<ofi po[ecc nporeKae'r rra npa$uTouoM aHoAe npr,r gneKTponr43e BoAHoro

pacrnopa I(OL{?

6. Br,r.ruc,.rurb sneK'r'poxrrMuqecrui 3KBuBaJIeHT xnopa B n(A* vac)

7. 9epe: pacrBop Hr4Tpara AByxBaneHTHoro MeraJrJra flpouycrr,rnr{ ToK cr{nofi 2,A.

B T,eqeHr.{u 40 n,tr.rH., npr4 3ToM BblAeJll.rJrocb 4,992 e MerzurJra. Hagsaru com.
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8. XeresHr,re nuluvfl npr4 lru Kenr.rpor]aHr4tr rroKpLrBalor cHaq€ura MeA6]o, a rroroM
HnKereM. I(ar<oii rrpoqecc llpot'eKaer Ha aHo,rte npu [oBpexAeHr.llr 3Toro
4nyxcrofiuoro rroKpbrrr,rr r 0,1 u. pacrBope raApoKcr4Aa narput?
Ep" = -0,161 B; Ecu = f 0,027 B; Er.ri : - 0,128 B.

9. B 0,1 H. pacrBope conqHofi Kuc;rorLr onyxleHbr rro orAen;Hocrr,r MeAHaJr,
cepe6prHar rz 3orrorar npoBonor(r4. Karar npoeolora 6yaer KoppoAr4poBarb c
nolopoluofr 4elrolrlpa:aquefi ?

E cu - * 0,154 B; E n, = * 0,348 B;
P o* : * 0,277 I); E uz = - 0,059 B

10. B rarcofi cpele npr4 HapyrueHur.i oJroBrrHrroro noKpbrrr,rq Neleeo 6y,4er
3axturreHo 6oree ua,qeNuo - 0,1 n. I-lCl;0,1 u. NaCl;0,1 s. NaOH ?

Kourpolruue BonpocLr AJrr lpoeeAeHr4r npoMexyroquofi atrecraquu (nonpocu

r :auery):

L floustmue 3Jte"MeHma, npocmoeo u cJto)EHoeo aeulecmaa.
2. Amoauan eduuutla .uaccur.
3. Amounan uacca.
1. Konuqecmeo Bet4ecmaa - Monb.
5. Monnpuan u MoneKyrxtpHat Macca.
6. BaLrcumuocntu.
7. Cmeneuo oKucJqeHun.

8. SxeueaLteum, MorbHat Macca 3K6uBaueHma
9. 3axonat cnxexuo.r4empuu.
10. fasoeue 3aKoHbt.

I l. 3axou iKBuqareHmog.
12. Cmpoeuue amo a.

I3. Keau moeo-.viexaHuqecKan .Modeltb amoMa.
11. Amou KaK cno)rcHan cucmevta.
15. Cmpyxmypa ndpa: npomoHbt u uefimpouot.
16. 3nexmpou.
I 7. CmpyrcmypHbte u cmpyKmypuo-zpafuuuecrcue bopMylbt.
I 8. Coepe.ueunaa Qop.+tynupoexa nepuoduqecKozo 3aKoHe.
I 9. Cmpyxmypa coBpeMeHHo nepuoduuecKod cucmeMu.
20. llepuod, epynna.
2 l. Tuntt,tec rcue 3fi e.MeHmd.

2 2. 3nexmpouHde aHaJrozu.

23. 3uepzun LtoHu3aquu, cpodcmeo K gJteKmpoHy.

2 1. 3nercm poo mpulJam en bH oc m b.

25. ?lsueueHue ocHoaHbx xapaKmepucmuK amoMol no nepuodau u epynnalt.
26. Tunat esau,,t4ode cm6ut Mo-ueKyn.
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27. Ilpupoda xu-uuqecxo censu.
28. Ocuoeuue eudat xu"uuqecxo censu; KoeaJzeHmHat, uoHHar.

2 9. O c u o eu u e xap aK m e puc m u K Lr xuJtt uq e c Ko ti ceasu.
3 0. 3u epzun, dnuua, uanpaeleHHocm b, Hacbtl4aeMocmb, nornpHocmb.
31. Tepttodtrua vulrecKan cucmeMa, rpasa, xnaccuQuKaqutr cucmelrt.
32. Buympewunn oHepzun u gHmanbnuu.

33. 3arcouu l-ecca-
3 4. 3umatuntn o6pasoeauun xuMuqecKux coeduneuuit.
35. 3umponua u ee u3.L4eHeHue B xlt r/tuqecKt,tx npoL{eccax.
36. Suepzun l-u66ca.
3 r-. 3aeucu.rrocmb cKopocmu xLuvt. pearu4uu om KoHqeHmpa4uu u
meMnepamypbt.
38. Koucmauma cKopocmu peaKLruu.
39. Crcopocntu iemepoteHH btx xulluqecKux peanpfi .
10. Xuyttvecrcoe u Qasoeoe panHolecue.
1 l. O6pamtrlrocmb xuMuqecKux npo4ecco6.
42. Blunuue aHeutHLtx u sHympeHHux Qaxmopoe Ha pq6Ho6ecue,
4 3. Vcnoaun carvonpou3lonbHozo npomeKaHut xu.I,tuqecxux peaxquil.
14. Vcnoeun xLuvtuqecKoeo pa6Ho6ecun.
,!5. I{oucmauma palHolecun u ee caz3b c mepntoduHaJvruqecKu,Iru
napa.l4etnpa,MLt.

4 6. fl p u u4un J I e - IU am enae- Bpayua.
47. Ilounmue o pacmnopax u dpyeux ducnepcuatx cucmeMax.
4 8. C n o c ob ot 6 btp altc e H un K o Hq e H mp aquu p ac ms opo s.
49. flouantue o6 etercmponumax.
50. 3Ltercmpo.numltqecKan duccotpatlun, ee MexaHu3Jrr u npuHqund.
51. Caoiicmea pacmsopol treKmporumol.
52. I'trdpoltc cole .

5 3. 3nercmpodHue nomeHLp.at ar. fanaeauuqecKue greMeHmbt.

54. ITounmue o6 enexmpodnbu nomeHLpaJtax. Vpaeueuue Hepucma.
5 5. Izlsuepeuue enercmpodu wx nomeHuuanor.
5 (t. P nd c m audapmuatx snexmpoduau nomeHt4uaro6.
57. Bodopoduuri cnercmpod. Pnd uanpnttceuufi uemaanoe.
5lJ. ]-araaa u,lecKue greMeHntot. 3IIC zanaeaHuqecKux oJteMeHmoz.
59. XuLnu,recxue ucmoltHuKu morca (XLIT.
60. Ocuoeuue eudur xopposuu.
61. Xuuuqecrcan u greKmpoxwtwlecKafl Koppo3ufl.
62. Memodat 3alqumd .MemarJnr om Koppo3uu.
6 3. fl e z u p o e a u u e, ) n e K m p o x LLLr uv e c K at s alLlum a, 3 at4umH brc no Kpbtmua.
64. 3tercmpo.nug. 3axouur @apadea.
65. Cyu.luocmu 3reKmponu3a. 3texmponus pacmaopos u pacmaloe.
66. Auoduoe oKucneHue, xamoduoe BoccmaHoareHue.
67. KtaccuQuKaLrut t4emaJmol u cnuaaoB, ux nonyveuue us pyd.
68. @ttsuqecxue u xlLtvtuqecKu.e ceoticmea ,uemaJmoa.
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Bolpocr'r i-lJtr lpoBeAeuur KorrpoJrr caMocrorrerEnofi pa6ortr:

l . Mectc"+roLtercynnpuoe esauttode cmeue.
2. Bnunuue muna xLu4uqecrcoi censu ua ceoficmea eeuiecmz.
3. O6r.4ee noHnmue o dpyzux eudax xuuuqecKod c6n3u.
1. louozeuuatit xamanus.
5. L{enuare peanpu.
6. @usu,recrcue ,uemodat ycrcopeHun xuJt uqecKltx peax4ufi-
7. Pacmeopunocma.
B. Llsueueuue gHmaJbnuu npu pacmeopeHuu.
9. (Dazoat te npespaupHltt B pocmsopax. 3axouar Payna.
I 0. Ocvontu\ecxoe daeteuue. 3axouat Baum-foQQa.
I l. I{pucmannwtecKoe cmpoeHue Memallnoz, MemcuruvecKan cefl3b.

flpuv epl,r'f ecroBr,rx zagauuit /{Jr r KoHl.ponr caMocrotreJrbnofi pa6oru :

pa3AeJl (O6ufie csoficrea pacTBopoB>

1 . noryr cocyxlec lBoBarb B pacl.Bope nap6t BerlecrB:
a) NaOH, Ca(OH)2 6) LiOH, CO2 e) SO2, Ba(OH)2 r) FIF, NO

2. vacca Bo,qbl (B fpaMMax), Koropyo c.r.reAyer Bbrnapr4TL n: 430lrn 4Yo-soro
pacrBopa ( rin orHoc'r'r 1,0 47 r l v n) cyrb0 r4Aa Harpr4fl ,.rro6rr nolyulz u, l 2%o -sr;it
pac'fBop, paBr.ra

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

3. pacrnoprziraocrr, lll4xpoMa'ra r(a!'urrr K2Cr.2O7 pauua l2,5rll00r eo.qu npr.r 20.C.
Ycrauonnre, Kar(oBa 6yaer Macca Hacbnl1eHHoro pacrBopa, ecJrr4 Anfl
npr{roroBnerrr4rr ero ucronL3ouaHo 400n nogu

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

4. cveualn lLr.lM pacrnopa n l,r 3M pacrnopa cepHoft Kr4cJrorbr. Onpege,rure
MonrpHyro KoHrlerrrpaUurc cepuoi Kr4cJro.rbr B KoHeqHoM pacrBope

a) l,5rrrorr/l 6)2vom,ln n) 2,5naonr/l r) l,75rr,ronr/n

5. eclu Blrec'rr4 KallJlro pac'r'Bopa rroBaper{lrofi conu B noqrr.t 6ecqseruoe Irral{s
raeoeoi ropeJrKH, otro oKpacHt'ct

a) r,rcpacuuil qBef 6) B xeJrrr,rfi une'r n) B 3eJleHbrft rlBerr) uBer He r.r3MeHr.rro(
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o. xJrophll-HoHr,r oopa3yrol'cr IIpH pacTBopeHr4l4 B BoAe BeuIecTBa, I4Meroqero

Qopvyny

a) Clz 6) MgCl: r) AgCl r) CCl.r

7. r xaxovy'rnny pacrBopoB npr4HaArexlrr pacrBop BoAopoAa e nrarr4He?

a) Nra4rcrafi 6) rnepaui n) ra:oo6pa:uufi

'feuarura .rra6oparopur,rx pa6or ilo Kypcy:
i. Kraccu HeopraHr4qecKux coeAnnesufi
2. Onpegereuue oKBr4BaJreHruofi lraccsr Mer€rnJra

3. Crpoeurze aroMa a xuMr4r.recKar cBr3r)
4. Cnoco6r,l Br,rpaxeHur KorrrleH'fpauufi pacrBopoB
5. flony.reuue pac'rBopoB pa3n prqHbrx nouqeH'rpaqnft
6. Orncrr ulelr rrr ro-Bocc'f ?r roBl4r'eJr bHbre peaKIII{lI
7. XuNau.recKarlrepMoAuHaM14Ka
8. XuNau'lecKafl KlltrervKa
9. XrzNau'recKoe paBrroBecr4e rrpoueccoB
I 0.Onpclerrer r ne pl I pac'ruopou
I I .f ra,r{po.rrrzr colefi
I 2.I'arLBarrfi qecKfi e 3,'reMeHTLr

1 3.3rer<rponn3 pacrBopoB
14. Koppoirl MeranlloB
I 5.Xuunqecrue csofi c'r'Ba MeraJrr'loB lr I{eMeralrJIoB

7. y q E EHO-MBTOAITTECKOE r{ I{HAOPMAIITIOHHOE
O E BCII ETIEH I,IE AIICqUfIJIIIHbI

a) Ocrronuar .,'ruleparypa :

1. Cugopor: 8.1,1., Ilrarorrona E.E., I{Nrra$opoea T.fl.: O6rqax xnrrar'rq

Yqe6uux - M. : I4sAa'lenlcrno ACB, 2013. - 272 c.
http ://www.studentl iblary. ru/book/ISBN978593 093 8869.html

2. )Kollg:z.r4 A. B. O6uraq xuMts: yue6nux - M. : f3OTAP-Meaza, 2014. -
400 c. http://www.studentlibrary.ru/book /1SBN9785970429 563.html

3. Eapxor:crufi, E.B. O6urarr xuMufli yue6. noco6ue - Muscr: BHusfiuraq
rrrKorra, 2013. - 639 c. http:l I znanium.com/bookread2.php?book:509204

4. Kysypvau 8.A., 9epuona 0.6,.{rz4euro C.B. Y.re6Hoe noco6ue tro xr.rMur.r

/{nr c'ryl.(eH'r'oB rrexr4MuqecKr4x HanpaBneHr4fi rr. II. - BnfV, Bna4uurzp,
2012. - 91 c.

5. Ky:ypnaan 8.A., Auaeuro C.B. rz Ap. npaKTrzKyM rro xr.rMrir4 Am cryAeHToB
r'rexuM HLrecKrzx r.ra[paBnerrHfi. . Bnanrarr,trap: BlfY, 2015,87 c.
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6) {ono,r n nlcJr buan ,tH'repa'r'ypa:

l.lty:yprraau 8.A., Hepuona O.Ii' llr,r.qeuxo C.B. Yqe6noe noco6ue uo xr4Mr4r,r

Anr c'ryAeHToB Hexr4MuqecK[x HanpaBJreluuit 't. I. - BilV, Blagurraup,
2011.- 121 c.

2. A. B. Ea6Kos, O6utas r4 HeopraHurlecKar xr4Mr4r: y.,re6HLrK - M. : f3O'IAp-
Merna, 2014. - 384 c.
http://www.student l ibrary.ru/book/lSIlN978597 042923 5.html

3. B.B. l{er.uacona O6urar{ u HeopmHLrqecKas xuMr4fl: yve6Hoe noco6ae -
Poc'ros nl[, : (Denzxc, 2013. - 573 c.
http ://www. studentlibrary.ru/book/ISBN97 8522220 67 44.html

4. fpu6auona O.B.O6uan H HeopraHhqecKar xr4Mr4r : - Pocroe Hfl: @euur<c,
20 | 4. - I 89 c. http://www. studentl ibrary.ru/book/I SBN97 8 522222683 4. html

5. H.lI. Murf'r'axora O6rqal u HeopraHuqecKar- xvv^ufl; yue6.-rr,rerol. noco6ue
- I{a-rar{L : I4l4arelrcrno IGII,ITy, 2013. - t 86 c.
http ://www. studentl ibrary.ru/book/ISBN978 5 78 82 1 48 87.html

6.8.14. Entpuvou O6uras H HeopraHr4qecKaflxvMvre,. - M. : A6prac, 2012. -286
c. http ://www.studentl ibrary.ru/book/lSBN97 85 437 200377 .htm|

7. Optrutr I'1.A.., Ky':ypuarr B.A.' [rz4enro C.B. llparcrrzr<yu Arr
caMoc lorrer'rr,uofi pa6ollr lo xtiMua Anr cryAeHToB Hexr4MuqecKrrx
uanpaurreuui. - BlfV, B.,ra4nruup, 201 l. - 86 c.

e) [Iporparvrm lroe o6ecneqeulrc u llrllepHe't'-pecypct t :

l. http://w.ww.scirus.com
2. http://www.iupac.org
3. http://www.anchem.ru
4. http://chernteq.ru/lib/book
5. http://www.elsevier.com
6. htlp://www.uspkhirn.ru
7. htlp://www.strLru/database.aspx
8. http;//www.chem.msu.sr,r
9. http://chernistry.narod.r'u

8. MATB PI4AJIbHO-TEXHI,ITIECKOE OEECIIEqEHUE
nr4currIInuHbI

B xaqectgc ,lteMol{c'l paut4or rHoro Marep14urJra r4cnonb3yrorcr:

1. Jlercuna: 6yvaxurril 14 3neK'lpoHHbfir napuaur, npe3eHTar{au (cnafi4u).
2. l-IponepouHrre pa6orrr (rec'r'r,r) - 6yrr,raNuufi r{ 3reKTpoHHEtit Bapvall'.
3. PefiruHr-xor'rrpoJrr, - 6yvaxntrfi H 3JleKrpoHHbtfi zapuanr.
4. Ta6,rr,rrtr,r - 3JreKTponHr,rfi u 6yvaNHlrfi napuaur.
5. 'l'cvalrzra H olrHczlrrue tra6opa'r'oputrx pa6o r. (cnequalrHo pa3pa6orauHr,rii

u uz1arrl.t tit .rra6oparoprrr,rfi npaxlr.rxyv Llrtr cry,4eHToB HexllMuqecKofo
Hanpae,'reuur ).
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6. Ha6op xr,rMriqecKr4x peaKrr.rBoB r xax4oi na6opatopHofi pa6ore.
7. Jla6oparopHbre ycraHoBrcu, o6opygoeanue.
llporpavva cocraBrreHa B coorBercrBvr.r c rpe6on aHuflMLr @fOC BO no

HanpaB;r e Hu lo l roAro'roB K 14 27 .03 .0 5 <I4H uosarr4Ka> (6axa.nanplrar).

Pa6ovyro [porpaMMy cocraBuJr K.x.H. AorIeHT 9epuosa O.E.

Peqense y'rurtfi corpyAnrar OOO "EMT', r.x.H.Tperrrros A. B.

flpo orpena n oAo6peHa Ha 3aceraruv ra$egprr xvrMvwr

Ilpororcon Ne ,| \ or J.I wrox.t 201 f_ r.

3aselyloqnft rcaQe4pofi xzrr.nau Kyxrun E.A.

Pa6oqas nporpaMMa paccMolpeHa u ogo6pena Ha 3aceAaH[u yre6no-
uero4u.recrofi KoMr.rccrrL4 HanpaBreHr4s 27 .03.05 <<HnnosarzKa> (6arananpuar).

flpororor J\b I or &S ol. X0\T^ 201 f.

flpeAceAarelr KoMr4ccr{tr Moposor B.B.
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JII,ICT TIEPEYTBEPX.IIEHI{.9

PAEOqEfr ITPOTPAMMbI AI{CqUIJII{HbI

Pa6oqar nporpaMMa o4o6peHa Ha ICIYI lCtg yve6nufi ro4

flpororor 3acenaluflr<aQe4puNs I or 3l.O8.trQlt roaa

3aseayrourraft rcaQe4pofi /ue/.

Pa6o.{as nporpaMMa o.{o6peua Ha

flpororon 3ace4alavs. raQe4pu Ns

3aeeaylouzfi xa$e4pofi

OT

yre6urrft rog

foAa

Pa6oqar nporpaMMa o4o6peua ua

flpo'roxor 3acera*ns xa$e4pu J\ro

3aseAyroqufi ra$egpofi

OT

yve6uuft ro4

roAa

Pa6oqar [porpaMMa o4o6peua na

flporoxor 3ace.{aHr4r raQe4pu Ns

3aeeAyrou{uE rcaSe4poi

yve6nufi ro4
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