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1.I{enu ocroeH un d uc 4unn uuur

[-{elrvz ocBoeHl4t At4cIIuInJII4HbI peaKquoHHan cnoco1uocmu x'u,l,tuttecKux coeduueuuil

f,BJI'IOTC'

a) Qopnupo*aHue suauuil o

. 63autvtoc6nsu npupodut xu*tuqecrcoil c6t3u c gneKmpoHtlbrM cmpoeHuew u

p e aKLruo H u o ti c no c o 6 u o c mu rc x uJwuu e c Kux c o e d un e u uil,.

. I4exaHLt3u4ax xuxruqecrcux pearcquil,.

. pezuo- u cmepeocereKmulHocmu peaK?4uti opzauwtecKux coeduueuuil,'

6) pacxpwmue cyLt4Hocmu npoqecco*, npoucxodnu4ux npu xurvtuqecKtlx npespau4eHurx

opzaHwte cKux 6eu4ecmg.

2. Mecmo duc4unnuHil 6 cmpyKmype OOII BO

llrcqunlzua peaKquoHHafl cnoco6uocmu xu-n4uqecKux coeduueuuil orHocr.rrcr K

duct4unnuuaM no eut6opy *apuamusuoil .aacmu MameMamwtecKozo u ecmecmleHHoHayqHozo

ul4Kna OOII v Qopl,rvpyer y 6arananpoB rro HanpaBJreHkto rroAroroBKr4 xLttutuuecKat

mexHotto?u2 ua6op cneUuaJ'IbHbIX 3HaHI4fi u xolrrereHqufi, Heo6xoAr4Mbrx Arrr BbrrroJrHeHzt

HayHHo-uccnedoeamenucxoil u npouseodcm6eHHo-mexHonozuuecrcott npoQeccuouanauot)

denmenuuocmu.

Ans ycilellrHoro ocBoeHvI-s AI4oIII4IJII4HH peoKLluoHHqfl cnoco1nocmu xuJwuqecKLtx

coeduuenuil 6axanaop no HanpaBJleHr4ro [oAforoBKr4 xu,t/xuqecKat mexHo]tozufl AoJIxeH

o c B o I4Tb M aTep r4an np eArx e cTByro ulr4x Ar4c rlr4 nnr4H :

a) earcutan MameuomuKa;

6) Qusurca,'

e) o6u4an u HeopeaHuuecKa.n xLuvtl,tt,'

e) op z au uv e c K efl xt t-A4 un.

TJunrrrln nuuel-{rrvr{rrrrJrr'ru peaKLiLlcHHan cnoccSuccrnu xl,t"iviit'-ie ci(w coedutrctiuil ARilfieTcfl

flpeAuecrnyrcrqefi z ueo6xoAkrMa !.IIfl ycneuHofo ycBoeHr.rr flocneAyrou-(zx AvrcrfvrrrnvrH:

a) mexnonoeun ueQmu u npupoduwx zaso6,'

6) u o d enup o 6 aH ue xu"r/t uKo -m exH on o ?uH e c Kux np o rye c c o 6,'

e) xuuuu e c Kat mexH on o eufl np o us e o d c m 6 a m o nnu6,'

z) xuuuu e c K a-fl. m exH on o zut np o us e o d c m 6 a c M a 3 o rt H btx M a c e tt,'

d) xuuua ueQmu;



e) meopemultecKue ocHosbt xu*xwtecKo mexHoJto?uu momula u y?nepodHbm

Momepuarog;

3uaunr, nonyrreHHbre [pr4

xLlturwecKux coeduueuuil MoryT

npousoo d c m6 e u u oil, np e d dunnouuoit

pa6or no HanpaBJreHr4ro noAroroBKt4

v3yqeHJuv Ar4cur{lnr,rHbr peaKLluoHHafl cnocooHocmb

6urr r4crroJrb3oBaH6r ilpkr npoxoxAeHvr4 yue6uoil,

ttp aKTr{K 14 BbrrroJrHeHr{z BbrrrycKHbIX rcnanzQnxaur4oHH brx

xLt tvuu e c K a-fl m e x H o I o zLtfl .

3. RounemeHquu.ofltuarcu4ezocn, rltopnupyeuue s pnynbmame ocnoeHun duc4unnuuu:' rl. t 'l ,,.1 i ( i. ,' '.,

1. OIIK-3ftcromsoBarb 3HaHI4.s o crpoeH:zrz BeruecrBa, npr4poAe xr.rMrrrrecKoft ce.fl:Lr e

pa3n[qHhlx KJIaCCaX XrrMr{qecKvx coeAr,rueuufi !'ilg [oHr4MaHr4r csoficrs MaTepl4anoB rz

MexaHr43Ma xr4Mr{qecKr4x flpoueccoB, rrpoTeKaroulr4x B oKpy)KarcqeM MVpe ;

2. IIK-16 cnoco6Hocrbro nnaHr4poBarb vr npoBoALrrr Quauvecrue kr xr4Mr4r{ecKze

gKcrIepI4MeHTbI, IIpoBoAIrrb o6pa6orrcy r4x pe3ynbraroB rr orleHr,rBarb norpeuHocrtr, BbrIBr,rrarr,

fl4noTe3bl 14 yCTaHaBJII4BaTb fpaHr.rrlbl I4X rrpr{MeHeHr4fl., nplrMeH.sTb MeTOAbI MaTeMaTr{rreCKOfO

aHaIrv3a I4 MOAeJII4pOBaHI4' TeOpeTI4qeCKOfO I4 3KC[epr4MeHTaJrbHOfO r4CCJreAOBaHUr.

I) p esyn o mame o c 6 e e u un d uc t4 u nJt u H b t o 6J).r o n u4 u fi cn d on uc e u :

1) 3Harr: a) rroHrrnr xr4Mr4qecKar cBr3b, oneKTpoHHat crpyKrypa, Tufr peaKrrrrr4

(erexrpo$vursusri4, nyxneoQzruurtfi, pa4zxaruHufi, rplrcoeAzHeHr4fl,

3 aM elrleHut, oJrrIMr,IHr'rp o e aH ar ), MexaHrr3 M p eaKrlr4r4 ;

6) rranrr xuMLrr{ecKux csssefr, r4 coBpeMeHHbre MeroAbr vx onucaHnr;

n) enexrpoHHyro crpyKTypy xr4Mr4qecKr4x coeAr4ueHlrfi v ee B3ar4MocBt3b c

peaKur4oHuofi cnoco6Hocrrro, MexaHr43M aMr4 ocHoBHsrx rr4non p earqzfi ;

2) Vrraeru: a) opueurr4poBarbcr B cr4creMe sHaHufr, o xllMllqgcxofi css:z, o6 orexrpoHHoM

cTpoeHr4r4 BeuIecTB;

6) nporuo3lrpoBarb peaKur{oHHyro cnoco6socrl BgIIeorB;

u) paz6uparcc-rr n r\4exaHz:N4ax rJranHbrx rznon pear<urafi;

3) Baagers: a) ercneplrMeHrur,TbHbrMr,r MeronaMr4 r43yqeHr4fl peaKlllloHsofi cnoco6nocrz

opraHI4rIecKVX coeAl4 ueuufr.;



4. Cmpyxmypa u codepucuruue duc4unnunot PeuxquoHHafl cnoco1uocmo

xuMuqecxux coeduneuuil

o6 OBu\atl AOEMKOATb AI{CIII4NJIhHbI COCTABJI'IET J 3ATICTHbIX EII4HI4II, I UU qACOC

n/n Pa:ae.n

ar,rcu1-|nJtuHbl F

a()

Bu1ur yve6nofi
pa6orur

(B .racax)

lluQopnraqnoHHble r
Apyrue o6patoeare.nsHsle

TexHofl orUu, HcnoJtb3yeMbte
np14 ocyulecTBJteHuu

o6pasoere.lsHoro npouecca

Oueuoqnsle
CPEACTBA AJI9
npoBeaeHu9

npouexyrovHofi
aTTecTauHil no

pa3aeJr aM

uuu
ceM H r{ap
(flparrra-

qecKHe

3AH9TU9,

na6oparo
pHbre

npaKThr{y

v ur)

,'ra6opar
opH bre

pa6orsr

CPC

I

Yuuuuecxan
cBt3b
sleKmpoHHOe

cmpoeHue

xuMuvecKux
coeduueuuil.

5 2 0 l0 Zcno,'rrgoeaHhe
n,tyluruve4ziluurx
cpeAcrB,
14CIIOJI b3OBAH14E

yqe6Hbrx 3JreKTpoHHbrx

z's4atrail r pecypcoB
o6pa:osareJrbHbtx
poccuficxux v
sapy6ex(Hbrx cailros.

Pe$epar

2 Ytur,tuvecrcen

peaKqun u
peaKquoHHat
cnoco6Hocmb.

5 2 0 l5 I4cno,rsgoeaHHe
vyruruuegufiHurx
cpeAcrB,
HCIIOJI b3OBAHHC

vqe6Hb!]- f-r!eKTDOHHbrr-J '--"-''- --'-"'r-".,
uz4anvtit h pecypcoB
o6pa:oearelsHsrx
poccv icrcux v
3apy6e)KHbrx cafiToB.

PeSepar

aJ Tepuoduuamurc
a u KuHemuKa

xulvtuHecKux
peaxt4uit.

5 4 8 l5 ZcnorrsosaHze
ruylsruue4nilHsrx
cpeIcrB,
14cfIoJI b30BaHne
yve6Hlrx SneKTpoHHbrx

azAauuit, a pecypcoB
o6pasonareJrbHbrx
poccuilcrcux v1

3apy6exHbrx cafiroe.

PeSepar,
KOJTnOKBhyM

4 Mexauusuut
peax1uil.

5 l0 28 t4 hcnorssoeaHrae
rrayr urnue4n ilu srx

cpeAcTB,

hcoo-rt b30BaH?te

yue6nux 3JreKTpoHHbtx

zzqauuit h pecypcoB
o6pasosareJrbHbrx
poccrzfrcrcax v
:apy6exusrx cailroe.

Pe$epar,
KOJ|JIOKB14yM,

AOKIAA

Oopn,ta arrecrarrr4H 3aqer



5. CodeprcaHue neR4uoHHbtx 3aHn uil no meJ+rsM c yr(a3aHr{ev $opvupyeMbrx

I(oMfIereH\uit u ucnonb3yeMblx I4HHoBaUr4oHHbrx o6pa:onareJrbHbrx rexnolorzff.
Pa:qe.r
AITCUUnJIItHLI rrac

bI

fema
,IEKIIHOHHOTO

3aHqTI|fl

Kparrcoe coAeplraHrre (Dopmupy

eMbte

KOMICTEH

UHI'l

I

Xauuuecrcast
cBfl3b u

sreKmpoHHoe

cmpoeHue
XUMUHCCKUX

coeduueuuit.

2 Jfex4un 1.

Baedeuue G

ducrlunnuuy
<Pearcquounan
cnoco6uocnta
xu.I4.ultecKux

coeduueuu'j.
3,rercrpoorpxLlarenbHocrb 3JteMeHToB v
nonrpHocrb rerepon4epuoil cBs3H.

OazHapHr,re cBn3v v ux rhvH.narveHTanhHhre

xapaKTepHcTuKt1: AItLlHa, 3HepfHfl, CTeneHb

HOHHOCTI4. TIOJI'PHOCTb

ofrK-3,
nK-r 6.

z

Xantuuecrcan
peaKt4ufl

peaKLluoHHatl

cnoco6uocmu.

2 Jlex4un 2.
Xuuuqecxan
peaKqun u
peaKLluoHHafl

cnoco6uocmu.
Rnaccucpurcat4

un

onpedeneuue.

Xunruqecrcar peaKur4r KaK npouecc
pa3pbrBa n o6pa:oeaHur HoBblx ceszefa uru
npoqecc Me)r(- r4Jll4 BHyrphMoneKynqpHofo
nepepacnpeAereHht
Klaccn$urarlrzr peaKuHr,l

cer:eil.
no

HanpaBneHilrc: npzcoeAuHeHLie (A),
3aMeuleHhe (S), innMVHVpoBaHhe (E),
v3oMepu3al\vtfl 14 frepef pynIupoBKH,
I_U4KJrOnpfiCOeALrHeHrje 11

3neKTpouHKJl14 qecKue peaKuHH.

Klaccu(rnraqur ro 'tvny pa3pbrBa
xaMr4gecKktx cer:eil: peaKUhH c
foMoII4THqeCKHM pa3pbtBOM CB13H

ceo6o4uopaguKarbHbre, c

feTepoJMTr4qecKilM pa3pblBoM cBt3H
r4oHHbre peaKuilt4. I-{enHure peaKuzH.
Hyrcneo$znur H 3,rexrpoSzlu,.
K-naccuSHrcauu.n HX no npnpoAe aroMoB,
nporBnrroulr.lx SneKTpoHoAoHopHbre nrv
3neKTpoHoaKuenTop H br e CBO},ICTBA,

Av6nAeurHsre
e,rercrpodz,rlr.

uyueoSrarst v

oftK-3,
tIK- 16

aJ

Tepnoduuamu
KA U KUH?UIUKA

xutvt.uuecKux

peaxtluti.

4 IIex4un 3.
Tepuoduuauu
KA XUJVXUUqCKUX

peanquil.

ZsN,reHeHl.re cso6o4uofi sHepruh f n66ca u

ee cBr3b c eH.ra,runueil, eHrponreil v
rcoucrauroi paBHoBechr. BosNaoxHocrs h
IIpeAenbr npoTeKaHur peaKuHH.

@opuatuuan KuHemuKe. flousrue o
cKopocrr.l peaKunH. 3arcos cKopocr14 vl

noprAoK peaKuhH. Kuueruqecrcue
ypaBHeHHq ueo6parnvurx peaxqufi nepBoro
h BToporo noprAKa. Cxopocru
o I peAen qtou-lan (st u vul npyrcr-uaq ) cla1nfl v
MoneKynrpHocrb peaKrlll14. MoHo- A

6uvo,rercy.nr pH ble pea Kur..r H.

Teopentuvecxue npedcnaaneuun
xu,uuqecrcoit KuHemuKu: Teopyfr aKTHBHblx

coyAapeur.rfi; ypaBHeHHe Appenrayca;
dn:uqecrcufi oMbrcJl

tlpeA3KCrroHeuH€Ln bHofo M HO)I(HTCJI',

flpn6,ruxeHne aKTUBHpoBaHHoro
KOM[IeKCa HnH nepexoAHofo cocTotHHr.

onK-3,
tIK-r6



n^_ -.__-___ __-rrubslJxHuurb ilulcHuhilJlbHol4'JHepI L1l4,

KoopA14Hara peaKLl14H. 3Hepreru,recrcue
AhafpaMMbr oAHo- h AByxcra4ufrHurx
pearcqufi. Sueprrzr aKTL4Ba\uv (E"),
3Hruurbrl,u (AH+), 3Hrponu r (AS+),
aKTABa\r4v 14 HX B3aHMocBr3b. flepexo4Hoe
cocrofl HHe, uHTepMeAtzar. OcHoeH ure rr4nst
uHTepMeAharoe ( ceo6oAHbre paAHKzrnbr,

xap6orcarnouur, rcap6oaHhoHbr, rcap6euur),
VX cTpoeHue, OTHOCHTEIbHA'

HanpaBneHHqycTohrll.tBocTb,
cralnr'nza4vtu. Crpyr<rypa repexoAHofo
cocTorHhr, conocTaBneHUe efo cTpyKTypbr
co cTpyKTypaM14 r4cxoAHbrx [.r KoHer{Hbtx
BeulecrB 14 HHTepN4eAHaroB. flocrynar
Xsuuouaa. Knuernqecrcufi n

Uexqun 4.
Teopun
KUCltOm U

ocuoaauuit
Epeucmeda
,Aurcuca.

TepMoAHHaMh.JecKHil KoHTpoJ,lb peaKuHH,
V,"t^T,'||^^,','n ,'-^-^-" ' ,; ^.k.L^,,-rr-rwwt\rrrr (lJ\/t vtrrtDrrl JyJlp!t\1,

Oprauzuercue coeAhHeHr4r KaK Kucnorbl H

ocHoBaHHr. Conpaxeuubre ocHoBaHhr H

cBfl3b t4x ycroiluneocru c cnlofi KhcJtorbt.
Koncraurur KucJrorHocrn u pKu gr.n
gaxHefi uHx KJIaccoB opfaHar{ecKnx
coeAuneHnfi. Xecrrne u MglKVe KUcJrorbl
r.r ocHoBaHur. flpuuqun XMKO llr,rpcona.
Ocuoeut Kopp ertLluoHH ozo aHaryu 3 a.

llpaHqan luueftuocru ceo6oAHurx sueprafi
(nC3). YpaaHeHne lamuera -
ruraccuqecKnil npuvep groro npHHrIHna.
Pearcqnouuafl cepvr c nepeMeHHblMlz

3aMecrnrer.fl NaA. KoHcraHTbr 3aMecrnreleil
(o) u naHoxecrBeHHocrb r,rx gHaqesufi.

Crepu uecxue KoHcraHTbr gauecrzrelefi
(8,). PeaxllhoHHar rcoHcraHra (p) r,r

cBrr3h c MexaHh3MoM peaKu!4t4. o,p-
ee

a.H?,J1|/'3

B XUML4U.

4 Mexauusuut
pearctluit.

l0 Jfex4ua 5.

Onpedeneuue
noHnmun
(M.exaHu3M

peaKquur.
Memodat
uccnedoaauun
MexqHu3Mo6

pearcquu

Memodu uccnedoaa.uun MexaHLtsMoB

pearca1uil: ycraHoBneHue nphpoAbt t4

cooTHorxeHHfl npoAyKToB peaKr_u4r.i,

BbrAeneHhe u ycTaHoBtreH14e cTpoeHHt
r4HTepMeAHaTOB Xr.tMr4qeCKUMV V

Qasavecrculr,r MeroAaMH, ll3oronHaf,
MeTKa, I43OTO[Hbte eQ$ercrur,

"Aex4un 6.

Hyrueocpunau
oe 3aM.eLqeHue

v
HACbtu|eHHO2O

amo,MQ

yenepoda.

KUHeTnqecKUe (3aKoH cKopocrH u

MoneKynrpHocrb pearcquil) v
crepeoxr4M 14LtecKhe (o6pasoaan rae

crpepeoH3oMepoB vt ux coorHorueHue)
METOAbI.

3arver4eHne faJrofeHa y HacbruleHHoro
yrnepoAHoro aroMa. Oco6eHHocrr,r
3aMeuleHhl rt4ApoKchna. iviexanu:u
noHn3atlvv 3aMeureHHe (SNl). Kruerzra,
HecoflacoBaHHocTb frpollecca,
nHTepMeAhaTbt, Bo3MO)KHOCTb l4X

u3oMepu3auhu r,r o6pa3oBaHnt
HeTpr,{Br4€rJrbHbrx npoAyKToB.
3uepreruvecxar AHarpaMMa 3aMeueHhl.

onK-3,
IIK-16



Btv'rsnue orAeJtbHbrx Qarcropoe ;
peaKuuoHHyrc cnoco6uocrs cy6crpara: ero
c'r'poeHhe, xapaKTep yxo4rqefi rpynnbr
(uyueoQyra), cvra 14 KoHueHT paul.l'
Hyrcleo$ulsHoro areHra. npr.{poAa
pacrBophTenr. Crepeoxuwr l.rqecrcnfi
npH3HaK SNI npouecca. MexaHa:u
rprMoro 3aMeuleHhr (SN2). KnuernKa,
corJracoBaHHOCTb npouecca, r]epexoAHOe
cocrorHrre. 3Hepreruuecxar AuarpaMMa
3aMerqeHHt. Bnugaue crepar{ecKl4x
eQ$erroe rpyrn, nphpoAbl pacrBopHrenr,

JIex4ua 7.

Hyrcneofiuauu
oe 3alweLqeHue

"ooo.orrrrrrn

ou ndpe
Jlexqun 8
3nuuunupoaa

Jfex4un 9.

3nercmporlunu
HOe

3A,t4euleHue G

apoMamuvecK
NM

KOHqeHTpaql,Iil

Crepeoxuuz.iecxui

AUarpaMMbr.
HHTepMeAHaTOB H

Hyrc,reoQrzra.
npu3HaK SN2

I4eovepusaqur
o6paaoeaHue

npoqecca, Tbrr'tbHat aTaKa z noJ,rHoc
o6paulen ue r<onQ ra ryparlra rz.

PeaxuHoHua.q cnoco6nocrs. Asa
MexaHH3Ma 3aMeuIeHUr: 3nuMHHHpOBaHHe

[phcoeAHHeHHe H npucoeA!1|Heflve _
3n li ivi ti HO pO B a1.rtC. B f, Vi nH i,i C 3ar.vi CCTi,if Cii eii
Ha rlln MexaHrj3Ma. l4nrepve1uaru_
AeraApoapeHbr, o-KoM I]reKcbt.
Pearcquu AerHApofaJrofeHhpoBaHu, t4

Aeru4para\nu. El u E2 rpoqeccbr.
OcHosHure ax tph3HaKH H gHepferHqecKue

HerpHBHzurbHbrx npoAyKToB. HsoronHuril
sQQercr. flpo6rervur pef r4o- A
cTepeoceneKTrBHOCTH (aHrz-
gJlhMr,rH14po sanue).
Cxopocrr onpeAenrroular craAl4fl.
3JreKTpoHHble o$$ercrur, opueHThpyrouee
BJrAg,HVe 3auecrzreaeil vt npo6levur
peffioceneKTHBHOCTt4.

6. Codepucanue
npaKmuKyMo)

ceMuHapcKrrx' npaKmuqecKux saHflmuil (na10pamopHozo

c evlzuap cKZe 3 aHrr vrfl. He [peAycMorpeHbr yqe6HbrM rrJraHoM.

7- Codepuca,ue na1opamopH,x 3qHnmuil (ecnu npedycMompeHo yttefuHbtM

nnaHorw)

Ilenun Jta1opamopHbrx saHflmuil

yMeHvu no ycTaHoBJreHr.rro MexaHLr3MOB

cIIp aBoqHo i.t xvtvruqtecKofi nvTep aTy p ofr .

rBn{eTcr Bbrpa6oTKa y 6aralanpoB [paKTr4qecKr4x

xr,r M r4qecKr,rx p eaKrlr.r fi , a rarcxe y M eHu ro llorr b3 oBaTbc,
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KOMIleTeHU]IU

Xuuuuecxan
cBn3b u
s,teKnxpoHHoe

cmpoeHue
xuJwuvecKux

coeduneuuit

0

2

Xuuuvecrcan
peaKr4ufl u
peaK4uoHHan
cnoco6uocmu.

0

3 Tepnoduuau.urca
U KUHCMUKQ

xu.I4uvecKLlx
pearcquit.

8 ] .Kucnomuo-ocHoGHbte
npe)cmasneHun G

opzauuuecrcoit xl,uvtuu.

Kuctomuocmb cnupmos.

B rlpoHyMepoBaHHbrx
npo6uprcax HaxoArrcfl
cneAyroqHe cfi]rpTbr:
3.tu,'roBrtfi, u3o-
nponn,loeuril, H-

6yrzloetril, mpem-
6yrutozrtir. IIpu norvouln
KAqECTBEHHbIX

npo6upovHurx pearcqnfi c
HCNOJ]b3OBAHHEM

MeTZLnJrLrqecKofo HaTpr.lr,
oflpeAerxre - B rcarcofi

nocneAoBaTeJr bHocTH

pacnono)KaTct
nepeqHcneHHbre cnrjpTbl
Ilo Bo3pacTaHh]o

KhcJrorHocru? llpune4rzre
o6rqcFreHzr.

onK-3,
nK-t6

4 Mexauusuat
pearu4uir.

8

t2

8

Bcen
o-28

I.HyrcaeoQunuuoe
3CWeLqeHUe B

anu(tamuuecrcou pndy
Peax1uu 3eJv.euleHun

eudpoxct*tuuou zpynnut
I Cnupnxax.

T.SnercmporpurbHoe

saJveu4eHue 6

apomamuHecKou pn)y.
HumposupolaHue
rpeuonoe.

l. Hyr<,teo(tunuuoe
npucoeduueuue no
xap6ouuaouoit zpynne.
Cuumes uodoQopua.

l.B npoHyMepoBaHHbrx
npo6rzprcax HaxoArrct
cneAyrcUlue cnupTbt:
SfH,f OeUril, u30-
nponuloeuril, mpem-
6yrunoeur fi . fl pra novoull.t
KAqCCTBEHHbIX

npo6apovHux pearcqrfi c
XJIOpHAOM l_U4HKa B

COJlqHOL' K14CrOTe

n4eHrzSr.ulupyirre
cnhprbr, 3anHruure eauu
Ha6lrcAesnfl npv
npoBeAeHr.iH pearcqr,ril vl

npHBeAHre ypaBHeHHt
COOTBCTCTBYt TUHX

pearcqnil.

2.B BAIIIEM

pacIIop')KgHr,r14

VMCIOTC.g ABA BCIIECTBA:

Qenon z 4-6ponaQeHorr.
KaNaoe a3 3Tlrx

oftK-3,
tIK-r6



BerqecTB

o6pa6orarl
peareHTaMr.r

yra:auHofi

Hyx(Ho

B

IIocneAoBaTeJIbHOCTLI,

BHUMATgJIbHO

ua6mo4ax 3a
npor4 cxoArtqt4Mtr c
peaxqzouuoft vaccofr
14 3MEHEHII'MT,I.

Onpe4elrare, KAK}IE
xzMrrqecKrr e peaKrlr.ra
flBrrrLorcs npzvzHofi
BHCIIIHI4X I :ITCUEHUfi
peaxquouHofi Maccbr

Tp" Hr{rpo3upoBaHLrLr

QeHonoB.
. flpoae4rzre cv HTe3 H

HANHt]]I4TC MEXAHh3M
peaKuah pacLLlenneH14t

Tpl.rHOA3TaHaJlr.

8. CanocmonmeJtb Han pu1omu 6 aKsJtqupo.

Temrt, BbIHocItMbre Ha

caMocrosreJrbHyrc pa6ory

@opma CPC @opmnpyenrsle

KOMIIETEHUIIH

3rercrpouHo€ srpoeHne
opfaHfi LIecKnx coeanueH u il

onK-3,
NK-I6

Au6nAenrHure HymeoSz,rsr l.r

, I 
erercrpo$rzrur.

I'Isyueuue yve6uaLx
noco6uu, HanucaHue

oftK-3,
nK-r6

Crepuvecxne KoHcraHTbr
3aMecrflTeJlefi (EJ. PearcquoHHar
KoHcraHra (p) ra ee cBfl3b c
MexaHn3MOM peaKr{I.Ir4. O,p_ aHzurH3 B

xhMwn.
ConprxeHnble ocHoBaH vfl v cBfl3b ux
ycrofivarocra c cmofi Kr4 cJrorbr.
Koncrarnut KHcJrorHocrw u pKu 1ln
eaxHeffulrx KraccoB opfaHxqecKnx
coegur,enuil.

Ifodeomoarca K

na6opamopuoti
pa6ome,
orltop.w.neuue

omqema no
na6opamopuoil

onK-3,
frK- l6

LHyr<neo$nrrbHoe 3aMeu{eHr4e B

aru$arnuecrcoru peAy. peaxquu
3aMeu_(eHar rrzApoKcanbuoi rpynnsr
B CnripTax.

Ifodeomoarca
na6opamopuoit
pa6ome,
orltopttneuue
()n?uelno

onK-3,
ftK- l6



.3rercrpo$rarbHoe 3aMer1eHae B

apoMarHqecKoM pflAy.
Hurpo:raponaH ue $euo,roa.
. HyrcneoSrarbHoe rrpr4coeAHHeH Lre no
rcap6ouunsuoil rpynne. CHHres
noAodopua.

na6opanopttoi
pa6onte.

9. IrlcnonrfionaHue peftmuHzono il cucme"Mbr o LrcHRu 3HuH uil.
flpu Lr3yqer'qrvr AIrcqunnI4HbI peaKquoHHan cnoco1Hocmb xu.wruqecKux coeduHeHutt

rlpeAycMarpl4Baerct BbInoJ'IHeHI4e na6oparopHblx pa6or, HarrucaHne pe@eparoB, rroAroroBKa

AoKJIaAa. Taxzna o6pasov, MaKckIMaJIbHoe KorruqecrBo 6allon, Ha6paHHoe 3a ceMecrp - 100,

MI,IHI{MAJTbHOE KOJII4TIECTBO 6AI,rOE - 6O:

J\b

nln
Oqeuo.rHHe cpelcrBa Korur.recreo

orleHoqHbrx
cpeAcTB

Mznnualruoe
KOJII4TIECTBO

6arroe

Maxczualrsoe
KOIVqECTBO

6arroe
I JIa6oparopHr,re pa6olsr 4 JU OU

2 Pefrepaur 2 l0 203i----t rT^,. -^ -A\/I\JT4A--_--]Ztoro It_

1
I

anav
60

an
/lt

l. /

10. oqenouuote cpedcmeu dnn meKyuqezo KoHmponn ycne6ueMocmu,

npoMelrcymoqHoLt ammecmaquu no umozaM ocqoeH ufl d uc qunn unot

oqeuovuue cpeAcrBa rilfl [poBeAeHrrr reKyrlefo KoHTporq ycr]eBaeMocrt4,

npoMexyror{Hofi arrecraUzz o6yuarolluxcr v urorosofi (rocy4apcreeuuofi urororofi)

arrecrallLrl4 paspa6aruBarorct corJracHo rroJro)r(eHr4ro o (>ou4ax oqeHoqHbrx cpeAcrB,

paccMarpl4Balorct KaK cocraBHat qacrr pa6oveft [pofpaMMbr u oQopMJ'rrrorcr orleJ'rbHbrM

AOKyMeHTOM.

i I. tri nQopno quoH Ho-Me mo o uq e c Ko e o 6 ec ne qe H ue o uc tI unn uH bt

1 l. I OcnorHan n umepamypo
flpu r,rsyveHWr A:acrrilIlILIHbI <PeaxqnouHar ctroco6uocrr xi.rMr4gecKr4x coeAr,rHeHzii>> e

KaqecrBe ocHoBHbIX I4cTor{HIrKon LruQopva\r4r4 per(oMeHAyercr r4c[oJrr,3oBarb cneAyroruyrc

nr4repaTypy:

OcHosHrre ucrorrHrdKn uusopnr ar\vu
Peyron, O.A. OpraHr4r{ecKa.fl xnuufl' B 4 .r. t{ac.rs

I [3nerrponnr,rfi pecypc] : yve6. / O.A. Peyron, A.II.

Kypq, K.ll. Eyrz 3:rexrpou. IaH. - Mocxsa :

I{or-so ax:.

http ://e. lanbook. com/books/

,flaur:



Irl:4arerrcrno "Jla6oparopufl,3HaHufi", 2017. - 570 c. -
PeNzv Aocryna: https://e.lanbook.com/booW94l67 .

Peyron, O.A. OpraHr4r{ecKar xzruvrfl' B 4 q. Vacrr

2 [3nerrpousrrft pecypc] : yue6. / O.A. peyroe, A.JI.

Kypq, K.II. EyrzH. - 3lexrpou. AaH. - MocKsa :

Z:4arelrcrno "Ila6oparopvfl 3:aaH:zir" ,2017 . -- 626 c. -
Pexnna locryna: https://e.lanbook.com/book/94 I 6g

v3 ruo6oft TorrKn

perlrcrparlr4r4 c ip-

aApecoB KHZTY

3EC

http ://e. Ianbook. com/books/

locryn u3 nro6oft

rrr{'repHeTa nocre pervcTpa\vu

arpecoB KHI4TY

IIaul:

Peyron, O.A. OpraHlrrrecKar xLrMr4fl. B 4.r. gacrr

3 f3nexrposuufi pecypc] : yve6. / O.A. peyroe, A.Jl.

Kypq, K.lI. Byru 3lerrpon. AaH. - Mocxsa :

I4sgarettcmo "Jla6opal.opufl 3HaHLri4',,2017. 
- 

547 c. 
-

PeNuv Aocryna : http s : //e. lanbook. com/b ookl 9 4 | 66.

3EC JIaHr:

http : I I e.lanbook. com/books/

flocryn pr3 mo6ofi rorrKr4

HHTepHera nocJte perr.rcrparrrTr4 c ip-

aApecoB KHI4TY

i(.il. Eyriax. );iexrpoH. AaH. lvlocxsa:l fio.tyn A3 ,rrrdofi roir1r.r
I

Wz&aretscrno "Ila6oparopLrfl3HaHkrir",2016. 
-729 c. 

-lzHrepuera 
rocne perhcrparJkrrr c ip-

^l

Peyroe, O.A. OpraHzqecKair xLrMufl.: s 4 .r. g. 41 3EC

f3nexrpounlrfi pecypc]: yue6. I o.A. peyroa, A.JI. Kypu,lhttp:lle.lanbook.com/books/

PeNunrAocryna: https://e.lanbook.com/book/84139 ia4peco" KHI4Ty

Cauyulon, fl.[. Peaxqzounax cnoco6uocrr

opraHzqecKzx coe4zHeHzfi: Y.{e6. noco6ae/

fl,.[. CavyrrrroB, E.H. Vepezosa ll Ka3aur, foy BIIO

<KasaH. roc. rexHoJr. yH-r). 2010. - 418 c.

69 exs. e YHZU KHI4Ty

Maxafiros, O.B. CptcretvntuKa 14 HoMeHKnarypa

xl,rMuqecKrrx BeurecrB: yve6uoe noco6ue /

O.B. Mnxafiroe. - M.: K[Y, 2008. -296 c.

99 er:. e YHZU KHI4Ty

207 exz. n YHI4ll KHi4Tyfypeezu, fi.A. TexHorofr4r{ecKr.r e u 6uoxuxtr4 qecKrr e

ocHoBbr aJrKof oJrbcoAepx(ar{r4x HarrrzrKoB : yve6Hoe

roco6ae/ lI.A. fypenuu,W.C. [oxyvaena, M.K.

f epacurrloe. - C aHxr-Ilerep6ypr : < flpocnercr HayKu),

2007. - 448 c.

1 1. 2 fononH umenb Hafl fl umepomyp a
B KarlecrBe AorroJlHr4TeJrbHbrx IzcrorrHt4KoB

cnelyrc uyro n r4rep aTypy :

zHQopvraqrrz peKoMeHAyercr 14crroJrrsoBarb



fa3u3on, M.E. Auuo-pyccxufi xulvluqecrrafi

cnoBapb: oKoJro 45 000 repMrzHoB / M.E. fasu:on [u

Ap.l .- M. : Anr$a-M, 2010 .- 621 c.

100 sxs. s YHI4U KHI4TY

Teoperuuecrue Lr MeroAr..IqecKlie ocHoBbr

uuuonaquouuofi troAforoBKrr I4HxeHepoB B

14ccneAoBaTerrbcKoM yHr.rBepcr4TeTe : KoJrJIeKTr,rBHafl

vrouorparilus I rro1pea. B.t.ZBaHoBa, )I.l4.I'ypbe. -
KasaHr: fBy <Pecny6luxaucrufi ueHTp

MoHrrroprrHra KaqecrBa o6pa: oeaHyrfl>>, 20 12.- 2 8 8 c.

25 ors. rcaQeape I,1|Ill

L[Iareeea O.T. CoepeueuHue

o6pasonareJlbHbre rexHoJrorl4rr B r4HXeHepHoM By3e:

rr,rouorparpus I @.T.ITlareena, B.f .I,lsaHoe, - Ka3aHl:

PI,II <[kona>.2007. - 126 c

25 ens. na xaOeape I4llll

Tpaneur, B.@. Opranvuecxal xr4Mus :

yve6uoe noco6ue p.nfl By3oB : B 3 r. T. I

[3nexrponnufi pecypc]: yue6. uoco6ue

3rexrnos. AaH. Mocxsa: I4s4arelrcrno

"Jla6oparopprfl 3Han:zir",2075. - 401 c. - PeNunr

rocryrra : https : //e. lanbo ok. com/bo ok/8 4 I 0 8

3BC Jlasr:

http : //e. I anbo ok. com/books/

{ocryn vs nro6ofi Tor{Kr4

I,rHTepHera nocre petHcrparrnh c ip-

arpecoB KHI4TY

Tpanenr, B.O. Oprauzuecxar xrrMr.rr :

y.re6noe noco6ue ilnfl By3oB : B 3 .r. T. 2

[3nerrponHufi pecypc]: yve6. noco6ue

3rexrpou. AaH. Mocxea: Irls4arelrcrno

"Jla6oparopprfl 3HaHui4",2015. - 550 c. - PeNulr

ro cryrra: https : //e. lanbook. com/book/8 4 I 09

3BC JIaHr:

http : I I e.lanb o ok. com/bo oks/

[ocryn pr3 nro6ofi TorrKr{

IzHrepHera rrocJre pefr4crparlza c ip-

arpecoB KHI4TY

Tpaeenr, B.O. Oprauzvecxar xvMrrs.'.

yueOnoe noco6ue Anfl By3oB : B 3 r. T. 3

f3rexrpouHrrfr pecypc]: yve6. noco6ue

3rexrpou. [aH. Mocxea: Zs4arelrcrno

"Jla6oparopr4s,3HaHuf4",2015. 
- 391 c. - PeNzrr,r

Aocryrra: https ://e. lanbook. com/book/S 4 1 I 0

3BC Jlaur:

http ://e. lanbook.com/books/

[ocryn rn nro6ofi TorrKr4

uHTepHeTa rrocJre pefr4crparlr4r4 c lp-

aApecoB KHI4TY

CuuxrunH, O. f. OpraHr,rqecKa.rr xutvtut: yue6

noco6ue Inr cryA. By3oB, o6yv. rro Hanp. "XuM

TexHoJIofLI.s" / O.f. Cuuxluu,lI.A. fypenu.r, E.II

400 sxs. e YHI4U KHI4TY



fanpurona. - M.: K[Y: VHraeepcarer. KH., 2016 .-
298 c.

1 1.3. 9neKmpoHHue ucmouH unu uH$)opMot4uu
B xa'Iecrse gneKTpoHHbIX I4cror{HrrKon rauQopnr a\Lrkr peKoMeHAyercr ucnoJlb3oBarb

cneAyrouyrc nr4reparypy :

l. http://clibralr-.ru - HayvHar sneKrpoHH as 6u6tuoreKa, cncreMa pl4HU.

2. http ://c J I i h. gpntb. ru/ - 3:rercrpoH gas. 6u6 tuorexa f frHTB poccun.

3. - Hayuuas 6n6tuorerca orKpbrroro Aocryna <Krz_

6epJleHIauxo. - Kara,ror HayqHbrx pecypcoB. B AasHonr

pa3Aene co6pauu ccbIJIKIz Ha cneulraJrlkI3r4poBaHHble Hayr{Hble ttorrcKoBble czcreMbr. 3,,IeKTDoHHbIe

apxr4Bbr, cpeAcrBa rrotrcKa crarefi 14 ccbrJroK.

4. Google Scholar - flozcxosar{ crrcreMa rro

KpynHbIX HayqHbrx r43AaTenbcTB, apxr4Bbr npenprrHToB,

HayrrHbrx o6rqecre v Apyrprx HayqHbrx opraHrasaqzfi.

5. lrttp://neicon.ru - Hauzouamsufi 3neKTpoHHo-rzH0opnaaquounr,rfr KoHcoprlr4yM

H3I4KOH.

6. h$pl:uill3islg.tltlu.Lll - YHaeepcurercKaq nuQopvauLroHHae. cL.rcreMa POCCI4' (yLjC
POCCI4H) co3AaHa v rloAAepx(LrBaercs, xar< 6asa gneKrpoHHbrx pecypcoB Anr uccteSoyanufi u

o6pa:onauus s o6racru fyMaHI4TapHErx HayK r,r c 2000 fo,qa orKpr,rra Anfl, KoJ,rJ,rer11r.rBHoro Aocryna

YHLI BCPCI,ITCTOB, BY3OB, HAYqHbIX I,IHCTI4TYTOE P(D U CNEIII4ANI4CTOB.

7. 3EC JIaHr - Pexuu Aocryna: https://e.lanbook.com/

8. 3lerrpossufi Karanof yHl4l_l http ://ruslan. kstu. ru

ConracosaHo:

3as.cexropou OI{V@

I 2. Mamep uqnbHo-mexHuqecKoe o6ecneqeHue duc 4unnuuot (nodynn).
L JlercaluoHH de 3aHtmun ;

a) ay4uropvn [-41 4, ocuaueHHar rrpe3eHTarlnousofi rexHurcofi ;

b) ayrr4TopLtfl A-232, ocHauleHHat o6opy4oeaHr4eM lurtr npoBeAeHr4t

neKllrroHHoro SKcrIepI4MeHTa Ir KoMnJreKToM ra6nuq 14 rrJraKaroB, r{Jrrrrocrpzpyrcrrlnx

c oA ep)K aH ve ,'IlCt\IdnJrI kI H bI ;

2. Jl a6opamopHbre pa6omu ;

uayuHofi nr4reparype. Bxffo.{aer crarbra

ny6lur<aqr.r u ua caitr ax yHrzBepcrrreroB,

trccJlt/loBATEJlrcxxx

Ho-Hay4abIU
stluoHHel,u ueHm
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