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1. Itenu u sadartu ocaoeuun ductqunnuntt.
4eat ducquwtuaot: I-{enr lpelo.4aBaH'fl Aucr\HrrJrktHbr cocrorrr e Qoprvrup oBaH,,, ycryAeHToB cl4creMbl sua[uir o6 ocgonHblx IIoHtrLItx r,r 3aKoHax xIIMI,rtI4, crpoeHuu aroMa Hnepuo4uvecxofi cl4creMbl SJIOMeHToB, peaxuuouHofi cnoco6noc'ru Be[[ecrB, 3HeprergqecKr.rx

tBneEuir, colpoBoxAaloqllx rrJII'I BbI3bIBaIoq[x xr.rMr.rqecKr{e [poqeccbr; QopuupoBaHvru yueuufi
lpr4MeHr4Tb CBOLI 3HaHHr Ha rrpoLr3BoACTBe H CBO lft noece.{HesHofi }Kr43Hr4

3adaqa duc4unauuot rtoAforoBKa coBpeMeHHoro cflequaJrr4cra, o6raAarcruero
rocraroqHblM ypoBHeM XIZMHqecKoro MbllxJreHr4r, rloMofaroqefo pemarb 3aAaqu aBToMaru3arrutr
TCXHOJIOIUqECKIIX 

'IPOUECCOB 
H NPOI]3BOACTB HA COBPCMEHHOM YPOBHC.

Mecmo ducqunnuHbt s cmpyKmype OOn BO.
Ivcuuuluna <Xunaur> (B'1.8.07.) BXoAr.rr n 6a:onyro qacrb B.l nor,roronru 6axanaBpa roHanpaBneHuto2.l5.03.04 <AsroMarI'Isa\uflrpol43BoAcrBeHHbrx rpoueccoB ri{ npokt3BorcrB).
oopuupyernlrre KoMrIereHIIurI olpeAen.rrrorcq rocyAapcrBeHHbrM o6paronareJrE,Hr,rM

craHAaproM Bblc[Iero upo$ecczoHzlJlbHoro obpa:onaHuq ro HanpaBneHr.rrc rroAroroarcu 2.15.03.04
npo$unr <AsroMaru3awfl,rrpor.r3BoAcTBeHHbx flpoqeccoB r.r [por.r3BoACTB)),

Tp e 6 o e an un K p esyn bmsmot4 o c B o e H un d uc 4 unn uu t t.
B coorBercrBl4l4 c tpe6onaHI'ItMI4 ofOC-3 BO B pe3ynbrare ocBoeHr4r rr.rcuu[nr.rH

o6yqaroutzft cq AorxeH oBJraAerb KoMrrJreKcoM KoMrrereu uuft .

B pe:ylrrare ocBoeHr4r Alrcqrrnnr.rHbr cryAeHT AoJrxeH:
3uamu:

- Teopurc ocHoBHbrx pa3AenoB xvtMlz,ta B coorBercrBvrv c Aansofi tporpauuofi;
- ocHoBHbIe 3aKoHbI xI{MIrIl, o6rqereoperl,IqecKl.Ie ocHoBbr crpoeHuq oprraHr4qecKr4x BeurecrB r.r

ocHoBHbre MexaHr.r3Mbr peaxquft .

- ocHoBHbIe rloHgruq 14 olpeAeneHr,rr B o6lacru aHarl,ITl,rqecxofi xuuuu,xuMaH4v3a:
- ocHoBHbIe IIOH'TLI' XI,IMI,IqeCKIX MeTOAOB, MeTOAuK, I4HCTpyMeHTapufl l^nfl npoBeneHa,

I4ccJIeAoBaHuit, a raKxe cBeAeHHt o crarucrl,Iqecxofi o6pa6orre gKcrrepr4MeHTiurbHbx raHHbrx,
ocHoBHbrx rroJroxeHlrfi no rexuuxe 6esoracHocrn,

Vtvemo:

- npl4MeHgrb reoperl,IqecKl,Ie 3Hanus, ro xr4Mnqecxofi ceqgu r{ crpoeHuro MorreKyn;
- paccql'ITblBarb saxuefimze xapaKTepLIcrI,IKI4 pacrBopoB (rouqeurpauuro, pH pacrBopoB
sneKTpon[ToB, KoHcraHTbr Aprccouuarlrru r] rrnApoJ ura rz 4p.);
- cocraBJrrrB ypaBHeHrzq LroHHbx pearuufi H oKr,rcJrrrreJrbHoe_BoccraHoBlrre.[rHrx peaxqufi;
- pelxarb rIpaKTI'IqeCKI'Ie 3aAarrl4 u npr,rMeH{Tb nonyqeHHbre 3HaHUq B npoqecce r43yr{eHr4,
CTI EIIH TIJIbHbX AI4CIIETINITH.

- l4crloJlb3oBarb MeroIbI xuNtz'recxofi u4euru$uxaquu BerrlecrB, ilpaBrnqra or6opa cpegHefi
npo6rr, a raKxe KoMtlblorepHble rlpofpaMMbr o6pa6orxu pe3ynbraroB 3Kcnepr4MeHTa

2.

3.

Koa
KOMI|eTeHUl{l{ (Dopuy.nnpoBKa KoMn ereHrrrrtl

KoMrrereHqusptu (O
Cnoco6Hocrbro K caM HH 3aur.rl,t u cavoo0ptroBaHH ro

HaJrbHbre KoMnereHullsN{n (fI
Cnoco6Hocrrrc nu6aparr ocHoBHbIe v BcrroMorarerbHbre Marepr4iurbr Ant
I43roroBJIeHI'It usAelufi, cuoco6rt peurprca\Lru ocHoBHbx rexHoJrorr4r{ecKr4x
[poqeccoB, AKaJrvrrl,rqecKr4e u qr4cneHHble MeroAbr rrpu paspa6orxe vx
MareMarI4tIecKVX tvto4eleft, MeroAbI craHAaprHbrx r.{ctlbrranuft no onpeAeneHr4ro
Qusltxo-uexaHllqecKllx csofictn 14 TexHoJrorr{qecKlrx noKa3areJrefi uarepuaroB, Ll
roroBblx uzaenuil, craHAaprHble MeroAbI I4x flpoerffr,rpoBivlnfl, rrporpeccutsHble



Bnademu:

- ocHoBHbrMr,r MeroAutMa rexHr4gecKoft 6esonacHocra;
- caMocrotrenbHofi pa6otu B Bllpryanbnoft xltnan.recroft na6oparopuu, npoBeAeHlrr xr.rMaHaJrr43a
Anr nocneAyroqero ero ucrroJrb3oBaHr4r.

4. Crpyrcrypa u coAeplraHlle ArrcurrrrJrrrnu (lroay.ns)
4'1. Pacnpedeneuue mpydoeuxocmu e i.e./,aacax no eudatt aydumopuoil u

c cuvt o c m o f m e n a u o it p a 6 0 mut c my d e H m o 6 n o c e M e c mp q.I4 :

4'2.Pacnpedeneuue eudoe yue6uoil pa6omat u ux mpydoel4Kocmu no pasdena-u ductlunnuuut.

4.3.Teuamuuecrcuil ruaH no eudau yue6noil denmenuuocmu.

Jlerquu

Cenaecr
p

Koruqecrso qacoB
@opnra

IITOfOBOf

o

KOHTpOnfl

Tpy4oev
KOCTb,

g.e./.racrr

B rou qucJre

Ayguropurrx
Calurocrosrelrn

ar pa6oruBcero JIerqu
vl

JIa6oparopH
rx pa6or

flparua.recx
ux ganqrufi

III 3/l 08 l0 4 6 94 3a.{er
Llroro: 3/r08 10 4 6 94 4

l\b
pa3-

NEJIA

HaulreuonaHue pa3AeJroB

KoilH.recrB,o qacoB

Bcero
AyAuropuan

pa6ola
Bueaya.
pa6ora

(CP)JI rI3 J]P
HeopranuuecKtur xr,rMr.rt 72 2 4 64

2 OprauuvecKar xuMlrfl. 36 2 2 30
[Iroro: 108 4 6 94

J\b

nin

Houep
pa3Aera

A[|CUUrIJt

O6t ena

rtacoB Telra JreKrrrru
Yqe6Ho-

HarutflaHbre
noco6ilq

1 ) HeoprauuqecKaq xuMuq

1 I 2 Xuv^wg - 3HaqeHlre B xu3Hr.r nroAeft. llpe4rvrer xr.rMtr.s.

OcnosHsre 3aKoHbr xLrMVu. KuclorHocu. OrnclurenbHo-
BoccraHoBr,rreJlbHbre cBoft crBa BerrlecrB.

Mero.q.
noco6ze

2 2 OprarruuecKaq xuMuq

2 az 2 3naHil e 3aKoHoB xLI3Ht4. OcHo sH rre Kr accbr opraH ur{ec Kr4x

BeulecrB. CrpoeHue N xlaccuQuKarrHr. Teopur crpoeHrrq
opraHuqecKux coeAprH elauit M.I4.Byrnepona. Xnnazqecra.s
TepMoAr,rHilMura. 3ueprerr.rKa xr,rMr.rsecKzx npoqeccoB
Xnuuqecrue. u QusuuecKr4e paBHoBecr{t

MeroA.
noco6ue

vl foro: 4



Ilparruvecrcue (ceuuHapcrcue) 3aHflTuq :

Jla6oparopHbre 3arrfl T unz yv e 6 u atM nrrt aH oM u e np e dy c uo mp e H bt

Irb

nl
II

Hou
ep

Pa3A
EJIA

O6re
M

qacoB
Tepra la6oparopusrx saHsrufi

Yqe6no-
HarJIqAH

bte
noco6us

MeroA.
peKoMeHA.

MeroA.
peKoMeHA.

MeroA,
peKoMeHA.

I 4 HeopranuqecKaq xuMus
I 2 OcnoeHsre rr.n br pacqerHbrx gaftaq. Orp"a"rr"" r" 

".,n"p"oEMaccbr Onpe4elerure gKBrzBiuresrnofi ra arounofi Macclr
2 2 Orr,rcnrarenbHo-BoccraHoBr{TeJrbHbre peaKrIr4tl

) Oprauu.recKaq x[Mr.rq

aJ 2 2

O6rque 3aKoHoMepHocrr,r xr.rMr4r{ecKu* npoq"rao". C,-p"a*
xr,rMr{qecKofi pearqnu, Qarropsr Bnr{rrcq[e Ha cKopocrb
peaKrIr4r{.

Ilroro: 6

CanrocrosrqrrbHas pabora cryAeHTa

PasAen

AfiCUHnJIt|
Hbl

.|'{b

iln Terua u ara CPC
Tpyaoervr

KOCTb

(a vacax)

Pasaer I

I

cPC I (Pa6oma c Jrumepamypou) KnauroBo-MexaHr4.recxar nroffi
aroMa. Ocuonuue roHsrHs H onpeAeneHr,rr: aroMH at o6u.rattn,
KBaHToBbre rrv.c ra, ypoBHr{, noAypoBHr{, gJreKTpoHuar 

Q op nryna
aroMa.

AT

2
CPC 2 (Pa6oma c lumepamypoil) XuxruuecKar cBq3b. BraAu.
MeroA BaneHTHbrx csss efi . f u6puausaqur aroMHsrx op6uralefi .

Cocras, crpoeuue u csoftcrea MoneKyn 6unapnrx coeAuneuufi
2

J
CPC 3 (Pa6oma c rumepamypoil) Llonuax cB.f,3b z ee csoiicrsa.
I4o:a:aas Kpr4crannuqecKaJr peurerKa. 3lexrpoluru.
3rexrporuru.{ecrar Auccg rryrarJus (uonzraqua). zoHuue peaKrlr{rd.

2

4
CPC 4 (Pa6oma c Mmepomypou) fiouopHo-aKrlenropnuii
MexaHusr{ o6pa3oBaHr.rfl KoBiIJreHTHofi xuuuqecroft ceqsr4.

2

5
C P C 5 ( P a 6 o m a c n u m e p omyp o il) Xuv,uuec Ko -n eppr oAr,rqerl Kat
crrcreMa MeHrereeea. 2

6
CPC 6 (Pa6oma c numepamypoil) Ktaccsr HeopraHprrrecKprx
co eAI,IH eHI,Ifi : o cH oe aHu.rl, KIlcJIorbI, c o JILI.

2

7
CPC 7 (Pa6omit c rumepqmypott) KounleKcHbre coeAr.HeHr{r.
O cno eHrre ro Hrrr,r.sjr o lpeAeneHrcr. Hov eurl ary p a.

2

8
CPC 8 (Pa6oma c rumepomypou) Bogopo4. Bo4opo4 B npupoAe
noryqeuue soAopoAa. Ilepexncb BoAopoAa. 4

9

CPC 9 (Pa6oma c rumepqmypou) OxuclrrrerrbHo -
BO CCTAHOBI,ITCJIbHbIC PEAKIILII4. OCHOEH SIE TIOH'TI,I' N ONPCACNEHH',
Teoperuue crcui,t artuu3 oKr4 cJrrzreJrbHo-BoccraHoBl4TeJlbnrx cnofi crs
BEIIIECTB.

4

l0
CPC I0(Pa6oma c numepomypoil) OrucnurerrbHo-
BoccraHo Br4TeJrbHbre peaKrlr,rrl. MeroArr 3neKTpoHH o ro rr
3neKTpoHHo-r4 oHHoro 6anauca

4



ll
r-f)/- r1 /D .wr L r r gaoomo c numepamypoil) Oxuctr,rreJrbHo_
Bo ccraHoBu renbHhle peaKul,Iu. O11nclv re nDr r"r p n n nr 4

l2

fDr- r1

4

I

t3

/- ft al\-r u 'r r (ruaomo c numepamypou). r'u.qponr,r3 conefi. orucnenzegJreMeHToB. Cxopocrr xr.IMr.IqecKl,rx peamqaft, .xr{Mr{qecKoe
paBHOBeCr{e

2

t4

\-r \_ t+ (ruaema c numepamypou). O6pa:onanze, r'TpoeHr.re rI
xraccusuxaur'rf, pacrBopoB. cnoco6u BbrpaxeHur KorrueHTpauurr
pacrBopoB. Kollzrarr.rBHbre (reprraoguuaMr{qecKr{e) csoficrsa
pacTBopoB

2

l5 L.r ..- r J (ruuomq c rumepomypou) llouxme o Bo3lyxe r.jl

ocBerrleHHocra. OsoH. O6pasonanae o3oHa 2

t6 LrL ro (raooma c fiumepomypoil) fazonsre 3aKoHbr. 3ar:on
AsoraApo. 3aroH fefi -Jlrcccarta 4

t7
wrL t J (raoomq c numepamypoil) XuvuuecKa, TepMoAr.rHaMuKa.
3ueprur fu66ca r,r HanpaBneHr.re caMolpor,r3BonbHoro rporeKaHr{,
xI4M14r{ecKolo I]pouecca.

-

2

l8
wrL t* (ra,,ma c numepamypoti) xurvtuuecKuur repMoAuHaMr.rKa.
3axou fecca. 3'rarsuuq o6pa:c BaHufl r4 xr.rMr.rqecxoii pearquu.
I"py"^"""r""..-". pacr{erbr.

2

l9
crv t J (f aoomq c numepctmypoti) XuMzqecxa_s KHHerr.rKa.
3anucuuocrb cKopocrn peaKrllrkr or reMneparypbr. flpanulo BaHr- 4

20

2l

wrL ro (raooma c numepqmypoti) O6pnr4Mbre u ue,o6pau,rMbre
peaKrlr.ru. Xul,rz.recxoe paBHoBecrre. llpzuqr.rn JIe lllarelre.
Oaxroplr, nillqrcIr{ne Ha cABr{r paBHoBecr{r.

4

LrL r / (raooma c numepamypou) 3lerrpolll:. 3arcouu
gneKTponr43a. 3lexrpoxnMrrrrecKlre 3neMeHTbr. flpuueueuue B
IIpoMbrrxneHHOCTr.r.

4

22
CPC 18 (Pa6oma
xeJIe3O, XpoM, t4X
I{EJIOBEKA,

c numepamypoit). I{uur, uaruuft, celeH, fio4,
KpyroBopoT r4 3HaqeHr{e B xr.r3Hr4 rrpzpoAbr n 2

cPC 20 (Pa6oma c rumepamypou) Kpyroopo*,ono.r'qecrufi n
6uororuqecruft . cprHres pa3pyrxeHr{e. Kpyronopor xr,rM. oJreMeHToB.
Kpyrosopor xr,rMlrrrecKr4x gJreMeHToB

2

Bcero
64

Pasl'et2

24
CPC 20 (Pa6oma c numepamypoil) Ocnonusre Krraccbr
opfaH[qecKHx BerrIecTB. 4

25 B
LrL ty(faooma c numepamypoi|. Tur'st r.r MexaHr.r3rrlrr pearcqzfi
opraHurrecxoft xnupru 2

26

CPC 20 (Pa6oma c numepomypoil). TunuoKr.rcrrr.rrerrbHo_
BoccraHoBureJrbHbrx peaxqzft B opraHr.rqecrofi xuuuu
oxucmarelbHo -BoccraHoBr,rreJlbHble 

'tpoqeccbl 
I,r I4x 3 Har{eI{H e B

rprrpoAe.
4

2V
CPC 2l (Pa6oma c numepamypoil). OnpeaeJreHr.re crerreHrur
oKrzcneHLr r yrnepoAa B OpraHurrecKr4 X COeAr4HeHr,rrx 4

28
L:fC 22 (Pa6oma c Jxumepamypou). ilpupoAHbre r4cror{HnKu
yfneBpAopoAoB. 2

29 Ka, [poMbrrlrJreHHoCTb. 4



flolyveune x npr,rMeHeuue anr<euon floly.renae 14 rrpr.rMeHeHr,re
AJIKZHOB.

CPC 20 (Pa6oma c n Illacruaccbl u r4x [Dor43BoncrBo.
CPC 23 (Pa6oma c ntm ,^r,

I,IX 3HAIICHIZE U VTX PTCTOqHI,IKI,I.

CPC 24 (Pa6oma c rumepamypoilj. BtnauprHbr, r{x nos*rrril;
Aeca. I4croqHu Kr4 Br.rraMr.rHoB

5' rlpnlrepnas reMarlrKa l(ypcoBblx npoeKron (pa6or) - yue6urnra nJrirHoM He npeAycMorpeHa

6. O6pasonareJrbnbre rexHoJrorn[.

[ns ycnerunofi peanl{3aul{u o6pa:onareJrbHoro npouecca u rroBbrrrreHr4, eroeQ$errneuoctz u cnoJlb3ylorct KaK TpaAr'rqr{oHHbre rreAaroruqecKrde rexHoJlorrrv, TaK krMeroAbI aKTI4BHoro o6yreuzr' crllMynl'{pyloull4e nl,rrrHocrHyro, r,IHTenJIeKT.ranbHyIo aKTLrBHocrb,
pa3Bl'IBtlroque no3HaBareJlbHble [poqeccbl. (nenqzu c MynbrrrMe4ufiHrru corrpoBoxAeHaeM, c
HcrronE3oBaHV eM oneKTpoHHux yve6uzxon.)

B paM*ax AauHofi racuI4nJIIIHbI IpLIMeHs]orcr r'HHoBarluoHHbra Mero.{br, KoropbrerlpeArloJlafalor npI4MeHeHI4e uHQopualll4oHHbrx o6paronareJlbHbx re.xuororrzfi, a ,anxayre6uo-ueroAIlqecKllx MarepvanoB, coorBercrByrouux coBpeMeHHoMy Mr.rrpoBoMy ypoBHro:
lrcrroJrb3oBaHtre Mynbrnue4uft urx yve6Huxon
rrcrroJrb3oBauue o6yvaroqxx Zurepuer_pecypcoB;
KOHCyJIbrt4poBaHr.re cryAeHTOB C r,rclonb3oBaHr{eM gneKTpOHHOfi nrovrrr;
UCIIonb3oBaHLIe nporpiIMMHO-neAaIOruqeCKLIX TecToBbIX za/Lauuit IIns, npoBepKr4

fi ctv-neHron.3HAHTI AeHTOB.

)eruecrp
Bua

3aHqTl|ff
(JI. fIP)

LIcno.rr:yeMbre uHTepaKTrrBHbre o6pasoeareJrbHbre rex'oJrorrr'

2 JI, fIP

rrH r'epHc'r-TexHoJlorl,rH - rrpeAocraBntror rxl4poKHe BO3MO)I(HOCTII An, noucKa
auQopNtaunh H eeAeHHq HayqHbrx uccle4oeaunfi.
TexHolorag 

" ,ean,Bo"b,"ar"
I Bafl AH AHEHAyTUI b H bt e

lexHononar recrupoBaHAr - UCrroJrb3yercq Anr KoHTponr ypoBH' yCBOeHh,
zualg'uit ua onpe4el€HHoM orane o6yveuar 14 no3BoJtrer npe[oAaBareJ][o
Bbr.fl BHTb H C r4CTeMarH3 ].{poBarb ac t| eKTbr, rpe6yto4fie 40 noluurer ruo fi
npopa6ornu.
Texuonorar ffi
$opnaHpoaaHHro pi*HocropouHeil JtHqHocr,, cnoco6uoil *prrr""a*,
orHoctfrbcr r r.rHSoprraaqr4H,yweHuro or6apars r.rn$opnraqr.rro An, peueHhq
nocraBreHHoit zaaaqla.

7' OqeHo'IHrte cpeAcrBa Arq renyl{ero KoHTpoJrfl ycrreBaeMocrrr, [poMe]rryTo.ruoii
arrecraulln IIo IlroFaM ocBoeHI|'I AucIlHlJrHHr,I ra yueouo-MeroA[qecnoe o6ecuerreHne
caMocrosre;rrnofi pa6orrr cryAeHToB.

[nr oqenxl'I Kar{ecrBa ycBoeHl4t Kypca uc[onb3yrorcs cneAyroqr.re Soprubr KoHrponr:
- TeKylrrufi - nrnolHeHpr.f, KoHTpOJrbHrrx pa60r, TecrlrpoBaHHe;
- pyoexHslfi npeAnonaraer LIcIIoJIb3oBaHr4e KoMrrbrorepHr,rx neAaron.rirecKLtx

TecroBbrx Marepr.raJroB Anr KoHTponf, 3uau[ft, yqer cyMMapHbrx pe3y.rrbraroB no r4ToraM
TeKylqero KoHTpont 3a coorBercrnytouzfi nepl{oA, cllcreMarur{Hocrb pa6orsr H rnopuecrufrpefiruur (yuacrue n xou(fepeHrlt4u, ty6tmiaguu, rBoprrecKue r.rAer.r u ra.). py6exuuft
KOHTpOnb ocyqecTBnfl,eTcfl, B OAI{H 3Tan;

- uroroBrrfr - ocyrqecrBJr.f,erc, [ocpeAcrBoM 3ar{era.



8. llpuvrepHrrft cnncor BorrpocoB A.[q raq0ra:
l. I(rraccrl HeopraHr4qecKr.rx coeArrHeHr.rfi: ocHonaHut,
2. XuMuqecxue BeulecrBa. Orcra4u. OcHosrl ux

lp[rMeHeHHe.

KACJIOTbI, cOJII,I.

uaccuQurxaur4vt, cnoficrsa u

3. crpoenue u csoftcrBa aroMoB. KnaHroso-MexaHuqecKa, Mo.qerb.
4' KeaHroeo-MexaHuqecKat MoAenb aroMa. ocHosHHe [oHsl]uc vr onpeAeneHr.rr:

aroMHar o6uram, KBaHToBbre qucra, ypoBHrn, nolyposHu, 3JreKTpoHnal Sopuryna aroMa.5' CocrasreHlle eJreKrpoHHbIX Sop"ry+ iioro". [panr,ua r npr,ru"rrrr. ocuosuoe znos6yx4enHoe cocrorHrzq aroMa.
6' Xun'rH'IecKtUI cBe3b' Bu.qrt. MeroA BaJreHTHbrx csgsefr. r-w6pugnzarlgs aroMHbrx

op6ura-rlefi. Coctan, crpoeHue H csoficrea MoneKyn 6uHapnrx coeAr{HeHr.rii. Oxculu.
7 ' Lronsas cB{3b u ee csoftcrea. zoHnarr KpricranJrr4r{ecKar penrerKa. Dlercrpo,ruru.

3lexrpoll'rrr'rqecKar A'ccoquaq un (uouuzauur). IrIo uubre pe aKrI H 14.

8' loHopno-aKllerlTopurtfi uexauu:u o6paso BaHufl KoBaJreHTHofi xzNru.recrofr csqsu.9' KoNrnleKcHble coeAI'IHeHLIs. ocHonubre iloHflTus,u o[peAenesus. HoueHKnarypa.10. Kouuercuue coeArrHeH'rr: BHeruHrr u BHr/TpeHHqr cQepsr,KoMrlneKcoo6pa:onareru, JrI,rraHAbr, KOOpAr,rHarIr{oHHoe qI{cJIO. Croco6sr nonyran""
KoMrrJIeKcHbrx c o e.qr,rH euuit.

I I ' oruclurelbHo-BoccraHoBureJlbHbre peaKur.rr4. ocHosHHe floHqrr.rq uorlpeAeneHur' Teoperuqecxufi aluru3 oKLIcnItreJIbHo-BoccraHoBr4TeJrbHrrx ceoicre BeuecrB.12' oxuclurelbHo-BoccraHoBl4TeJlbHble peaKrlr4r4. MeroArr sneKTpoHHoro v
3neKTpoHHo-Lr oHHofo 6wtauca.

l3' oxuclutelbHo-BoccraHoBl{TeJlbHble peaKrl'r.t. oruclzreJrr{ rr BoccraHoBrreJru.14' Pacrnopst. Kpuqeurpaunc. Cnoco6rt nupaxeHur KoHrleHTpa.quu pacrBopoB.l5' PasHoeecus B pacrBopax gneKTpoJII'ToB. KoscraHrrr: Ar4ccoqaarrvtr, rqnporrr3a,
I4oHHoe IIpoI43BeAeHI4e Borbl, flpoIr3BeAeHHe pacrBopI4MocrI4.

16. XuNtuqecxaq repMoAL'IHaMI4Ka. 3ueprur f u66ca vt HanpaBJreHHe
caMorrpor{3BoJrbHOro nporeKaHr'rg XI,IMI4r{eCKOfo flpoqecca.

17. Xuuuqecxas repMonLIHaMI4Ka. 3axoH fecca. 3uramnu,rs o6pasoaaHnr u
xl'rMr.rqecKofi pearqzu. TepvoluuaMr4r{ecKue ypaBHeHr4q r.r pacr{erbr.

18. Xulruqecxaq Kl4Heruxa. 3asucr.rMocrb cKopocru peaKur.rr4 or KoHrIeHTpa\uv H
npprpoAbr peafeHToB.

19. XvM[qecraq Kr,rHerlrKa. 3anucuuocrr
flpanuno Baur-fo$$a, ypaBHeHr.re Appenuyca.

20. Xzuuqecxaq KuHeruKa. Kara-ltus.

cKopocTr4 peaKrlr{rr oT reMnepaTypbt.

- 21. O6paruMbre u ueo6paruubre peaKrrr{rz. XuMz.{ecKoe paBHoBecrde. flpuuqzn JIe
fllarelse.

22. @axroprr, Bnnsroque Ha cABr.rr paBHoBecr{r.
23. 3lexrpoxtlMl4qecKlle cplcreMbl. OcHosuHe rroHrrrlr r{ onpeAeneHufl'.3JreKTpon,

[oreHIII{an,pflAHanpflxeHuft, raJlbBaHl4tlecxnfi gneMeHT r,l ero $ynxutroHr{poBaHr{e.24. 3rexrpora3 paclnaBoB H BoAHbx pacrBopoB 3neKTponr4ToB.
25. 3lerrpolua. flpHueueHr,re B rrpoMbrrrrneHHocrr4.
26. 3axosrr gneKTponr4ra. 3lexrpoxr4Mr.rqecKrne sJreMeHTbr.
27. MeralluqecKaq cBt3b. 3ouHaq reopur. Meranrru, n:onylpoBoAHr{Kq vl

.4r,r3neKTpr.rKr,r.

28. Kopposral MeraJrJroB. Bulrr 14 MexaHr43M Koppo3r{r{.
29. Koppo:za MeraJrJroB. cnoco6u 3arrlr.rrbr rei-no" or Koppo3rr'.
30. Cnoco6tr [onf{eHr{r u csoficrsa MerarrJroB.



9. Ilpunepu mecmoebtx sadauurt:
TecruponaHr4e tro reM€: cKopocrb xrf Mrf rrecKux pearcqufi .

Bonpoc l' Cropocrb xlrMl{qecrofi peaxqru qrrHKa c pacrBopoM cepHoift xuc.norur ne3ABIICAT OT

l. qucJra B3flTbrx rpanyJl rIuHKa
2. creneHl4 rr3MeJrbqeHr,L upIHKa
3. KoHrleHrparlr{r4 cepHoii ruclorsr
4. reMneparypbr.

Bonpoc 2. [rtn yBerfiqenufl cKopocrtr B3arMo,[eficrsuq
l. yMeHbrxlrrb.rlaBJreHr.re KrrcnopoAa
2. I{3MeJrbrturb xeJre3o
3. B3{Tb HecroJrbKo 6pycxon xeJre3a
4. yMeHbrrrlrrb reMneparypy.

)KeJre3a c KrrcJr0poAoM cJreAyeT

Bonpoc 3. lnr yMeHbIxeHI'Is cKopocrr4 Bar.rMoA eftcrsus,zurroMr.rHprs c XJropoM cneAyer1. yMeHbrxr4Tr o6reu peaKqraoHHoro cocyAa
2. yMeHbrrrr{Tb reMrreparypy
3. Ao6aeurr Karanr.r3arop

4. r.r3MeJrbrruTr alrounuufi.

Boupoc 4. Ilpr.rnreHeHue rexHoJrorun ((Kurtquero cJros)) Ha rrporr3BoAcrge cnoco6crayeryBer'rreHfiro cKopocrlr [poMbImJteHHbrx flpoueccoB noToMy, qro
l. yBenvqr4Baercr KoHrIeHTparIu, peafr{pForrlt4x BeulecrB
2. yBeJluqrrBaercq noBepxHocrb conprrKocHoBeHnq pearupyrcqrrx BeuecrB
3. Bo3pacraer 3Heprr4s aKTr.rBauuu [poqecca
4. Bo3pacraer Macca u o6r€u pearprpForrlnx BerrlecrB.

l1' Vqe6so-ueroAlrqecmoe u uHQopMaIUroHHoe o6ecneqeHr{e AucufirrJrrrrHbr (ruoayJrq).

I I.l. OcnorHat numepqmypq;
I ' fenr$rr'raH M' I'1., Konaflesr{ O. B., IOcrparon B. fI. Koru ovrrHafl xvrMHs..CfI6., M.,

Kpacnoaap, Ilans,2004
2. flzHra.H.JI. O6rqaq xlrMrlq - M: KHopyc,2010
3. O6rqar xvtMvrfl,. C6opurax 3a,{aq. - Cll6.: I4s,A_so CllffI,I. 2006.
4. flanros H'A. O6qas Ii HeopraHl4qecxarr xr4Mr.rq. - Cll6.: Ll:l-so <<Jlaur>, 2011.
5. XuNluq: MeroAu'IecKI4e yKa3aHI4r K na6oparopHlru pa6orav / HauuoHamsufr

Mr.rHepirnbHo- cbrpbeBofi yulrsepcurer <fopusrfi>. cocr.: 14.kr.r4sauon, A.A. Kyxaena,
I4.B.BeprraHcxuft , fl.B. 3ronr.rx. ClI6, 201 3 . 57 c.

I 1. 2. fiononHume]rbHan rumepamypa
l. AxMerog H.c. o6qar r.r HeopfaHr4rrecKar xnMuq.- crl6: JIaHr, 2014.2. Bacumee B.fL, Anaa'rr,qecKar xv.'Lr',KHVra l M.: lpoQ a,2n07r3' flznxa H. JI. 3aaaql4 14 ynpaxHeHr.rr uo o6uefi xvMvru. - Mocrcea: Xuvns,20074. fpana6epr lA.LI.fIparcrl4r{ecKne pa6oru r4 ceMr4HapcKue 3aHrrr,rr ro

opraHr.rqecxofi xurunu: Y.re6, noco6ue An, By3oB. 4_e ust. M.: {poSa,20075. Koponun H.B. o6uag xvrMvrfl - M: Brrcruar rrrKoJra, 2007.6. Kovepruna 3.I4., poena H.H. a ap. yilrl HeopraunvecKa, xvtMprfl_ M.: us.q.MfyTy,2005



7. Hexpacon IO.B., {epuona H.C., He.qeJrbKtrH
By3oB - M.: <I4u$opu - 3nauue>,2007

8 XaycxpoQr K., Koucre6n 3. Coapeueuuul
Mup,2009

6. LlHSopuaur4oHHo-aHaJrrzrrdr{ecrufi qeurp <Munepa-n> _

12 MeroauqecKrre yKa3aHnq u MarepnaJrbr rro BrrAaM 3anqrn.ft:
Meroruqecrue yKtBaHr.rr npeAocraBrqrorcs cryreuTaM

lpeAnocbrnoK K npaKTrrqecxr{M pa6orav.

B.I4. Xrauus: Yqe6u. noco6ue arq

xypc o6rqeitxuutua (n 2 rouax) - M.:

B BprAe TeopeTHqecKr4x

9' flpecc U.A' Xuvrux.lrurepaxrusHHfi yre6Hux. Srexrponu oe 113paHne. ofyllHTU (I4HOOPMPE|I4CTP)), 20t 5. 4t6 c

I1.3. Ifpoepauuuoe o1ecneqeHue u uHmepHem pecypcbt;
1' IlporpanaMa xI'IMHqecKux pacqetou HSC npo"aroa.rBa KoMrrauuu Outotec;2. http://www.chem.msu.su/cgi_birVtkv.pl
3. http://www.twirpx.com
4. http://www.sciteclibra ry.rul
5. I4uSopnrarlproHHo-r43AarenbcKr4fi qeurp no reoJrorr4r.r n HeAponoJrb3oBaHprro

y=rylcrlpcrBa nprrpoAHbrx pecypcoB, rd oKorrorrapr poccnficxofi @eaeparrurr _ OOO"f EOI4HOOPMMAPK"- http://www. geoinform.ru/

13. Mareprrafl bHo-TexH HrrecKoe o6ecneqenne Alrcuu rrrnHbr (rnroay.n:r)
lnr nponeAeHl'Is JI€KIII,IoHHsTx u [paKTr{qecKr.rx gaHsrufi ueo6xo.ullurr:

l) JlerquoHuas ayrurop:aq, o6opyaoBaHHaq Mynbrr.rMeruftHrruru cpeAcrBaMn r,nfl
lpoBeleHr,rq rercrlr4fr - s uzy atmsa\uir.

2) KoulrrcrepHafl ayruropufl, o6opyAoeauuar nepcoH.nbHbrMr.r rKoMnbrorepaMu nnfl
rpoBeAeHrzr la6oparopHbrx pa6or.

14' MeroauqecKne peKoMeHAalruu 
''o 

opraH'3arlrr' u3yqeHus Ar{cqurrJrr{Hbr.
Pa6o'Iac yre6nar [porpaMMa no Al.Icrlr4flrraue <Xuuur) cocraBJreHa B coorBercrBr4r4 crpe6onauuruu OeAepallnoro focy.uapcrBeHHofo o6pasoeareJrbHoro craHrapra BO ro

HanpaBneHl'Irc noAroroeru 2.15.03.04 - <AsroMarv3a\us. npor43BoAcrBer{Hbrx rpoqeccoB a
nporr3BoncTB).

I4. L Memoduqecrcue percoueuda4uu d.an cmydeumoe
MeroAnqecKr,re peKoM eH1arJuu Anq cryAeHToB corepxar:

- reMarr.rKy la6oparopHbrx pa6or;
- nJraHbr la6oparopurx pa6or c yKa3aHr4eM

AoMauHrx salaHuir.
npr{MepHofo cnlrcKa ayAr.rTopHbrx r.r

llpucrynaa K I43r{eHuIo KaxAoro HoBoro pa3AeJra Kypca, [pe)KAe Bcero, cneryer
o3HaKOMI'ITbC.f, C COAep)KaHI{eM TeMbI no npofpaMMe u MeroAr4r{ecKr,rM y'Ka3aHrrrM, yrcrrrzrb
o6reu reMbl I'I [ocneAoBareJlbHocrb paccMarpvBaeMbrx n Hefi BorrpocoB. Jlerqr.ru pa:6ursr ua
ocHoBHbre pa3reJrbr, raNrufi pa3.qel coAepxr,rr HecKoJrbKo reM. Ky.pc conpoBoxAlror
npaKTl4qecKue 3aH{TI4x. llpu noAroroBKe K npaKTprqecKuM 3aHrrr4sM cryreHTaM seo6xonzvo
caMocrotreJlbHo H3ytII4Tb peKoMeHAyeMyro nr{Teparypy, orBerr.rrb Ha KoHTpOJrbHbr€ nonpocu. B
TerreHr4e ceMecrpa xaxAufi cryAeHr AonxeH rroAroroBr.rrb xorq 6rr orun AoKnaA lpesepar,scce) na reMbr, npeAnoxeHHbre npenoAaBareneM.

://wnr,w.lniner,a



I 4. 2. Memoduue c rcue p ercoueudat4uu dnn npenodaeamenetj
B npoqecce Ilo.4foroBKll K rlpoBereHr.rrc gausrufi no Aprcuunlraue <Xzuur> yve6uufiMarepl{an [ocrpoeH IIo MoAynbHoMy npLIHIII'Ily' 'Iro cuoco6crByer p€BBrcrr{ro y cryreHToB HeTONbKO 3HAHI{fi B IPEAMETTTOfi O6IACTI4, YMEHI{fi, HO I4 CIICTEMATI{3IIPYET ITX, AAET BO3MOXHOCTbTIPI{MEH'Tb YXE I,IMEIOIqI4EC' 3HAHUr NPU I{3r{EHUU ilOCJIETYIOIIILIX TEM.
cnequSrara I'I3rIeHI''If, Kypca cnoco6crnyer pa3Br{Turo y3JroBhrx xounerenqufr

H6rMr{ noHrrr4sMr{ ocy[IecrBnrnor 0
cryAeHToB. Bucrynleuue c AoKraAaMr4,
Kypca cnoco6crnyror craHoBJreHraFo KoMM

Kypc AoDKeH upopa6aruBarbc.rr cryreHToM caMocrorr,eJrbHo. pa6ora cunQopuaqplo'HblMll I'IcroqHI'rKtlMI'I cgrzraerc.f, o.qHLrM r{3 ocHoBHbrx Bz.a,oB caMocro.srerr,uoiinp 4rrfi cryAeHT flonytraer HHlr.rBr{Ay[urbHoeoe ereuqufi oilpeAeneHHbrx AaHHoft pa6ovefteMs n yve6nofi ay1arro2wtu cryAeHT Moxer
''pe srr Haz60ree esoexrr4Brrhre MeroAbr perxeH'tlocraBJIeHHbIX 3aAarr' Ecln KaKat-To qacrb 3araHufl ocraercr He BbrrroJrHeHHofi, cry.{eHT MoxernpoAonxHrr e€ nrrloJIHeHHe Bo BpeMt BHeayAr{Topuoft canrocrorreJrbHofi pa6oru.Konrpolr HaA caMocrosrelrHoft pa6orofi cry.qeHToB 3aKJrroqaerc, BKoHcynbTI'IpoBaHI,IlI rlo HarrucaHl,Iro AoKnaAoB no rz3yrraeMbrM TeMaM. )/npaNneu Lrn Aaro-tcfl.cryreHTaM Ant 3aKpe[JIeHrIt yue6uoro Mareplaana npaKTr,rqecKr4x 3aH.f,Tr.rfi. KoucynrrzpoBaHr,reIIo HaIIucaHI'Ilo AoKnaAoB Moxer 6url opraul43oBaHo KaK B oqHofi $opue, TaK r4 Ar{craHrlr.roHHoc uc[onb3oBaH]reM gJIeKTpoHHoft noqrrr.

I 5. Texno"rrorrrrrecKafl r(apra Arrcq[[JrlrHbr.

KYPc rr rpyuna P(Dl alIp62ATl
flpeno4anareJrb - 3a6ororuas B.B.

cerecrp_lll_
flpeu o4anarem, ne4yrqlr fi nparruqecKr.re saHg@
Ka0eapa ,16))

Becosofi roSQSraqueHT AIlcqu[JI]rHbI B coBoKynHofi pefiruHroeo[ orIeHKe, ]paccqr{Tr,rBaelrofi ro
BCeM Ar,rcqurrJrrrHaM (e cn u e e e d e n a uo dyn u n o-p e ilm u nzo e oa c uc men a)

HanlrenonaHne ArrcqunrrHrr /
Kypca

Craryc AucqurrJrrrH6l
pa6ovevr y.re6Hou

Korllqecreo
3aqeTHbrx eAnHr{u

CnrexHrre AucunrrJrrrHrr no yqe6noMy rrJra
r4e: rrrKonbHufi rypc xuMvruruVIKT

nue, flpuxlr aAHafl MexaHr,rKa

BBOAHbrrl MonyJrb
(rxoluoft pefirnHr-roHTpoJlb' rlpoBepr€ (ocraroqHbrx> :xarnfi rro cMe)KHbrM Ancur4[r[HaM)

Terrla, lagauue ililv Mepoltprrqrue
BXOAHOTO KOHTpOJtfl Bu4rr rexyuefi arrecrauru

Ayararopnar
Anr4 BH9AyAU-

ropHat

Mruuuan
bHoe

KOIhqecT
ao 6anroe

Maxcuva,r
bHoe

KOJIHqCCTBO

6aaloe
O6ttlar xuv.ns Tecruponauue AyAnropuerr



BA3OBbrfr MOAYJIb
(nponepxa ytauwit H yvexufi no ancuunnrHe)

Terrla, laAa u Jte r4ltu Mepolplrqrlte
TeKyuefo KoHrpoaq

Bltau rercyuefi arrecraurn
AyauropHat
r4nu BHea'YAu-

TOpHar8

MlrnuvaI
bHoe

xoJI}fqecT
ao 6arroe

Maxcnmals
HOe

KOJIKqECTBO

6arros
Texyuas pa6ora flpaxruvecKr{e pa6orbr Ayanropuar 2 5

Pa6ora Ha reKrlr4qx AyauropHar 2

Ilpucyrcrsr4e Ha 3aHrrr,rrx Ayauropsar 2 5

Can4ocrosreJrbHa.f, pa6ora Bneayar-
TODHA'

A l0

llpouexyroqHHft pefi rnur-xoHrponb flparruvecxue pa6oru
Perueuue 3alraHuf4

AyAmopuar 20 45

llroro: 30 65

AOII OIHI4TEJIb HbII;I MO.[yJIb

Terua, laaaHne llJf r,t Mepolpuerfle
AOrroJrH[TeJtbHot-o KoHTporq

Bnnu T eryu-tefi arrecrauuu
Ayauropuar
nnu BHea:/al4-

ropHa'q

Mnunva.t
bHoe

KOJI}TqECT

ao 6zuuoe

Marcuvaru
HOe

KOIhqECTBO

6arroe
flpouexyro.rHrrft pefr TuHr-KoHTDoJrb TecrapoeaHr.re Ayarropuar 5 t0

Llroro: J l0
r{ToroBbrm Mon}ryrb

3aqer AyAuropua.a l0 t{
llroro: 45 t00

Cocraeprreru

3an. xaSe4pofi

Qouaconauo:
tfiupercop $unuana flfY nvr. T.
n r. Pu6suUa: npo(beccop

Bragr,ruHp EsreHreeuq, AorIeHT.

flaerrauo s Irlropr Arexceeeu.r


