
I-OI/ BIIO POCCUI,ICKO.APMfl HCKI4IZ (CJIABfl HCI(I4II) I/HI4I]EPCI,{TF],7

Cocrag,rerr B coo lBe lc'I BrrH c
rocyAa pcrBeH H[,r M H Tpe6oBaHurrMrr rr
MI{IIIIMYMY COAEPTTAIIU'I I-I YPOBHIO Aparcerau
IIOATOTOBI(II B['III\/CI(H H I(()B Io
yrra3aHHr,rM rrarrpaBJrcHrrro 06.05.01.
Euourrrxenepust u 6ttotttr{oprra'r'nr<a u
I lo,rorxesuem <()6 I/MKA PAy>.

14 ncruryr: Bnonrcguqun sr u {frapuarqur.r

Kade7lpa: O6uteii u <papnra rleeru.recrcoii xuMrru

Crequa;rsHocrs: 06.05.01. Buouurxcnepun u 6rlounsopmaluxa

ABTOP:,1.6.rr.,npo$. EtrroqrrAllexcaugp flaii;rarornq

yrIE E Ir O - ME T OZ r.r rI E CRr4 rv R O MIIJ'I E RC

{ucqau,ruua: O6uaq u Heorirarruqecrtaq xuN{uq

npoloro;r N 5

o24r.

EPEBAH



1. AuEorauurr
flporpalrua cocraBJreuil B coorBercrBll.r c "Tpe6ooauuxr,ru (@egepa,rruufi xouroHeur) x

o6lsarc,rr,nol'ry MhHHMyr\{y coAep)r(aHu, rr ypoBuro rrorroroBr(}r 6axa.rranpa LI AunJloMHpoBaHHoro
cnequaJrrlcra no ur.rKny "O6rqlle MareMarl.rqecKHe u ecrccrBeHHorrayirHrrc ltrcqunal.rur,r,,l-l e
focygapcraeuurrx o6pa:onare:ttHbrx crarrAaprax BToporo roxo,rcuul", yrBep)(AeHH6rMr4 MUr.ro6-
pa3oBar'rHrr Pocctru 21.02.2000 r. v.re6uaq n[cqunnr4ua ,,o6qa,{ rr HeopraHr.rqecKarr xu\4aq,,
,rBJrrrercrr o6ssarerlur,rN,l (oMnoHeHTotlI B IOA|OTOBKe CneqrraJlu0ToB no ue,qLrxo-6uoltoflrqec(r.rM
HarIpaBJIeHurM. llepnal uacrr (o6rqal xuuur) ArrcrlurrnuHrr ttBrs.ercfl 6asosoii AJl, ocBoerrr.rrr
neoptan}r'recxofi, aH.IJIrlrHrlecl{oii, opraHuuccnofi, rpu:uvecxoii, xollougrroii, 6no:roru.recnoii,
OapMaqesru'Iecroil u gpyrux xr.rMllrlec(lrx ]urcrrurlrxrr, Ito rollbre Heo6xolrl,rr,r ,qnrl ycneuHoii
.r(errrenEHocru crrelluanr{cra B r(aqecrBe npaua-6uoxutur.rxa.

oAHLIM YDoBHTIM 3HaHuii ll vlreunr:i cryAeHToB.
f:ry6oxoe H3yrteufie By:loBcnoro xypca ,,O6rqar r.r rreopraHuqecxaq xuMu.n,, ocHoBrrBaercrr

Ha oa3e 3HaHHU B flpeAenax aHaJror]rqHoro rxKojllHoto r<ypca. llpeAnoJrataercs, rtro np
IIOCTyIJIeHItI'I B By3 CTyAeHl 3IIa(OM c OCHOBIILIMII [OHqTrilrIMu H 3ar(oIIaMI.l 1HN,IHI{, cTp6e}r}reM
arollIa u BeulecrBa! lJIeMeHTapHbIMIt rroHrrl{rMlr xlaHrogoii MexaHIzKIl, pa3jtljqHbIMu rlrnaMrr
xrrMurlecl(Hx cal:ei;i, ocHonnbINIu 3aKoHoMepHocrrMH trporeI(aHIiq xuMHqec(ux pea(uEii,
ycJroBl'rrMr.r xliMr.rrrecxoro paBHoBecurr, x:raccu(turaqueii u qotvteur<:ra'rypofi neoprauuuecrux
coeguneHuii, ceoficrnaMu gaxrrefimr{x gJreMerrroB r.r rrx coeAuHeulrii, yueer rJblpaxarr,
xuMl'Irlecltue npoueccEl Mone(yngpflblMrl Ir LIoHHbIMLI ypaBHeIIurIMHr Moxer flpoBoArrrl pacrrerbl
roIIqeHrpaqufi pacrBopoB, ,IMeer npeACTaBJIenue o flrAponl3e co,rei.i patlra.rnoro ru1a, yMeer
ypaBHnBaTb onucrrrrTelrbHo-BoccTaIroBr{TeJtr>rrr,re peaKrluH H,I.. rX.

3. Ile,rr u :laaaqrr Arrcurrn,rnurr
v'Ie6IIarr ArIcIr14[nr.rHa ,,o6rqan u Heoprauuirecx as xux,tug" ,BJrJ{er.c, o6q:aterlnsrM xoN{no-

HeHToM B IIoAroroBKe cnequarHcToB no MeAHKo-6uororuqecKuM HarrpaBJrerrH{M. flepnat.racrl
(o6rqar xuuux) Aucqutllrl4HblB.lrsercrl 6a:onoil Am ocBoeHr.r.tr ueopranuvecxofi, aua,rr.ru.rvecxoit,
opraHlruecxofi, cfnsuvecrcofi, xo,uoulnofi, 6l.rolorlruecxofi, (tapuauenruuecrofi rr 4pyr.r.rx
xIrMurIecKI'Ix Arrcqullnxllr I(oTopEIe Heo6xoTlunrsI 4lx ycleurHofi AerTeILHocTrj clleqlranHcTa B
ItaqecrBe npaua-6uoxullllxa.

c ltent duc4urutuut r

- HayquTL CTyAelITOB IIpUMeIItlTL TeOpeTIiqeCI(He 3HaHIL It peueIIuK) paoqeTHb]X U Ilpar(TurreoKllx
3aAarrr

- HCIIOnr,3OBarb rrepr.io.quqeoKyro cr.rcreMy !. 14. Mcrr4e:reeBa Arrr xapar(repricru(rl cBoiicrB
3JreMeHToB r-r ux coe4r.treH l-lii,
- nporuo3r.rpoBarr csoiicrga coeguHeurii Ha ocHoBe rrx crpoeHur,
- rorb3oBarr,c.s y.re6Hoii u cnpanounofi :]rrreparypofi, npoBoArrrb xlrMuqecr(He SKcItepHMeHTbL

c 3adaqu ductqunnuuu
3AI(JIIO(IAIOTC'{ B I,I3YI{EHI.iU

- ocHoB coBpeMelrrrofi xuNlu.recxoii uayxu: r(BaHToBo-MexaHr.rqec(fix lpe4cranleuufi o ol.poeHrH
aroMoB, r'roJle(y:r u xuuuqecnoi.i cBr3Hl clpoeHrrH Ber[ecrBa !r 3aBucHMocru Mexay crpoeHHeM u
xrrN, r{qecxr4N{ri cnoiicrear\,lu BerlecrBa;
- nepuolrrqec(ofo 3aKolra 3JreMenron !. I4. Meuge:reeta;
- I(r{Herll(u H Tepr'loalrlIaMI.rKu xLIMIrrIecKHx pearquii, rErraMuqeoKHx xr.rMr.iqecKlrx paenonecuii;
- (I{cnOTHO-OCIIoBHbIx I'I oKHCJIHTeJII'IIo-BOCCTaIIoBI.iTeILHLIx ceOiiCre B 3aBItCLIMOCTII oT C'feIeHII
ol<ucrerrus u rroJro)xetrlrrr 3,!eMcrrra B fiepnoAHtrecKoii crcre:i,re !. tr4. MeH4e,recra,
- conpel,reuuoii xlaccurfunaquu u r{or\,1eHI(narypbl HeopfarrHrlecxxx coe4uHeHuii;
- csoiicrs gaxcHeiiuux fJicMeHrots n nx coe.lnrrerrti:i;



- 6uoloLuqecroii ponu sneMeHToB B

coe4raneuuii B MeAurlr.rHe
)xaBLrx optaHLI3MaX Ii flpuMeHeIrHIO HeopTaHLIqeCKIIX

3 ad auu aa6 opamopHbtx p fi6o m :
- Aarb sltcleprlMcHTajrbHoe o6ocuonaHlie reoperurrec(ux Bonpocoo o6r4ei u ueoprauuvecroii
xriMrrul
- o6yuurt cryreH.roB lloJrr,:loBarr,cs MeroAaMH (tu:uno_xuulluecrux usuepeuufr;
- NPIIBUTI, }IABT,IKH B NPOBCAEHIII{ 3KCIIEPT]\,1EIITOB rr O$OPI,UEUI,TU 3KCNEPUMEHTAJIhHbIX IAHHbIX;- Hayqr'rrb aHan,3r'ipoBarr, ua6lrc4eHl.rr rr AaHHbre usuepeuuii r.r Ha ocrroBe 3TOf0 reJrarr,o6o6Uaroque B6rBoIlu;
- Hayarfiri) cryaerrroB rroJrr,30Barr,c, clpanouHofi nureparypoii, ocyxrecrBnqrrr I,oucK
Heo6xoAlrMofi f{e6Hoii ll nay.rnoii uu$opuaquu.

-t locJ're npoxo)r(aeHu, AtlcuHrIJlHHr,r cTyAcHT AOJt)I(eH:

.3 Trrlb
- Teoperr'rqec(ue ocHoBr,r coBpeMeHHOii xuMuqecKoii llay(u: KBarrroBo-MexaHuqec1lIe
rrpeAcraBneHuq o crpoeHr.rrl aroMoB, Mone(y:r l.r xuurlvecxoi.i cnllu;
- nep[oAurrecKr.rii :axou 3neMeHroB !. 14. Meu4ereeBa, 3aBrrcuMocrs csoficrn 3-[eMeHTOB OT
cTpoeHus aToMoB;
- CTpOeHIie BeIqecTBa x 3aBHCHMOCTL MexAy CTpOeHI.IeM H XI.IN{HqeCI(HIUtt osOiiCrsaN{u BerqeCTBa;
- (I,IHC'ITqECKUC I,I TCPMOTUHAMUqCC(I,IC XAPAKTEPUCTI4KH PABHOBECHbIX A HEPABI.IOBECHI,IX
xrrN{r{qecItax npoqeccoB;
- coBpeN{eHHyro rlaccurfuxaqr.rro LI rroMerrrnarypy HeopraHHrrecttux coe4nHenuii;
- csoiicrBa Bo)KHefiIttIrx 3reMgHToB, a ral(xe r{ucJIorHo-ocHoBrrr,Ie u oKlicnure]rbHo-Bocc r.aHoBLI-
TeJIbH6Ie csoiicrsa rlx coe,luueuufi ;
- ronorpa$uro z 6ltoloruuecrylo po,rl naxueiiruux 6aoreus.urx 3JreMer.rroB B opraHH3Me qeJroBe(a;
- npuMeHeHIie HeopraHltqccrtux coerluueHuii B lteAuIIuHe

. yttemb
- caMocroqrerEuo pa60rars co cnpanouuoii u yqe6'oii Meronurrec*oii rureparypoii,
I]peBparlaT6 npoqnTaHHoc B cpeAcTBo AJL pelxerrHs Tr4noBLx 3allaq;
- aKTI'IBHO HCIIOIL3OBaTL HOMeHI(IaTypllble npaBIlIa nO Ueopraur{VeCXOii )<lMMLt Lt lOMeHKJlaTypy
HeopraHhLtccK x coelurreu nii;
- paccrlurllBarb 3HeplerliqecKIie xapaltTeplrcrllKI4 xlll\,ruqecKHx fiporleccoB, nporHu3r4poBarr)
HATIPABNEHIIE I,i TTTY6NUY }IX NPOI'EKAHU', PACCqI,ITI,IBATs PABHOBECHIIE I(OHUCIITPAIIHH BEIIICCTB [O
rr3Bec'rr{brNl Ircxo/IHr,rM I(oIrrIeHTpar]rlflN{ lr KoHcTar{Te paBHoBecur;
- paccqHTLlBarr, KonrqecrBa (oM[or{eH'r'oB pacrBopoB :a4atroii Kour(e]rrpauxr{ u npHforoBJrrrl
paorBoplrr onpe,qe:reurroii r(oHrIerrrparIHH;
- yMerr, npe/(cKa:arr o6pa-ronaur.re ocarlta flpx cJlnBaHuu pacrBopoB lrssccruoii KoHueHrpauHu;
- Ha ocHoBaHLIr{ nepHoAr{rrec(o|o 3al(oHa rr crpocHurl gJreKTpoHHt rx o60:roqeK arol,tos
IIporllo3llpoBarb cnoiicrsa u nrauuo4eiicraue xuMr4rrecxux 3JreMeHToB H Hx coe4r.rHellufi, peurars
cooTBeTcTtsytotqIIc 3Tr. \{ npeBpalIeHHqM ItOJrr{rrecTBeHHLre 3aAa(rH;
- npoBol(urE npocroii yue6rro-nccregonarefuc(uii 3K0rrepxMeHr Ha ocHoBe oBxaAeHu,
ocrroBHbrMu npHeMaMr.r rexHr.{xH pa60T B ra60paropulr, B6rnomr.s r.b pacqerr,r, orf opu:rxu
pe3ynbrarbr, tpoplry:ruponars BbrBoAr,r.

c onademt
- MeroAaMr'r pacqera (oHuerrrpauHfi pacrtsopoB! TepMoAHHaMUqeCKUX 14 I{Hrre.r.flqecKr.rx
napaMerpoB xHMuqecKr]x npoqeccoB u pauuonccuii;
- upr.reMaMr.r rexHuXr{ :ra6opar.opnsrx pa6o.r;
- Mero,4aNtu noucxa ueo6xogulroii yue6uoii u uayulroi:i uu(topruaquu.



Bu4r,l y.le6rrori pa6orsr

Bcero,
B

ar{aA.
qacax

Pacupcgelrenue Io ceM€crpaM

I
ccM ceM ** CCNI.

"*, c(]N{

I .' 4 5 6 ,1
10 11

l. O6rqaq rpyAoeMKocrL u3yrreH rr

aIrcuIIIr"'TIIHLI IrO CclttecTptM , B I. tI.:
180 180

l.l.AyglrropHue 3arrrrur, B T. q.: 72 72
1.1.1.,rler<quu 36 36
1.1.2.flparuluecxae 3arrrrrHq, B r. q.

1.1.2.1 . I(ourpomHr,re pa6orsr

1. I .3.Ceuunaprr

1. l.4.JIa6oparopHue pa6orrr 36 36
L 1.5.flpyruc Bx,rbr lyalr rol-'Hhrx 3aHrrHii

1.2. CaMocroqre.nrual pa6ora, e r..r.: 54 54
1 .2.1'. llogroronI<a tr DK3aNreHaM

I .2.2. l{pyrue Ru4r,r cauocrolreltuoii
pa6orr,r, e r.u. (l,roxruo yxa:art)

1.2.2,1. flzcrlrenulre4oMarrrHr.re
3aIaHr4'

1,.2.2.2. Kypconrre pa6oru

1.2.2.3. Scce u pedeparu

1.3. Koucyllraquu
tr4roroebrfi norrrpoJrr, 3r<saueu 54 54



6. MeroAuna 6oDlrrlporanlrq Hroronofi oueHxu
Pacnpegeleuue BecoB rro tllopuau KoHTpon, u oueHKu axa4eulluecrofi ycleBaeMocrr.t

Bec @oprvrr
TeKyulefo xoHTpoJlt
r pe:y,rrTupyroueil
oqeHr{e Texyulero

KOHTpOJI,l

Bec rpopur,r
npoN{exyTor{Hofo

](oHTponrr B xrotoBoii
otleHKe

npoMe)r(yTotlflofo
KOHTpOn,

Bec urorosHx
orleHoK

flpoMer(yToLIrrbrx
Korrrpo,reii B

pe:y,rlrupyrouleii
oueHKe

IIpoMe)KyToqHoro
r(oHTpoff

Bec ouesnt
IIoceuaer\IocT

u,
pe3ynbrrrpyrc
uleii oqesxu
npoMexyT.

xoHrpo,reii fl
oueHI{ll uTof.
I{OHTpOJ'I' B

pe3yn6'rupylo
uleiji oueHI{e
IITOfOBOfO

KOHTPOJI,I
lrrrA y'reOHorl
pa6orr,r/Kotr[po,,rfl

MI M2 M3 MI M2 M3

I(oHrpo,rbHa! pa6ora 0.6 0.6'l'ccr

Kypcolar pa6ora
jla6oparopuue pa6ollr 0.5 0.5
fLrcr,lrensrre aoltaunuc
3a!:aHrfl

3cce (peQeparusuoro rariI
Vc.ruuli olpoc (celluuaDc.) 0.5 0.5
Pe0epar

Bec pe:y.rrurnpyroqeii
orleHr(11 Texyluefo KorrTpoJL
B I]TOIOBblx ouctrKax
npoMex(yr. Korrrporeii

0.4 0.4

Bcc uroloBofi oueHxll I -fo
npoMexyTorrHofo r(oHTpoff
ts pe3y,r6rnpyK)rrteii oqeHI{c
nPor!1e)r(yT, xourpo,reii

0.5

Bec u roroeoi oueHltu 2-ro
npoI,ler{yTorrHoro KoHTpOn'
B pe3ynbrripyroueii oueHKc
[poMex(yr. KoIlTpoilei:i

0.5

tsec xroroBoii oIIeHKu 3-t-o
npoMe)r{yTorr Hof o KoHTpoJ,t,
B pe3ynbTrrpyrcueii oueHKe
rpoMexyr. xorrrpo,leii r.g.
B cc pe:y,rsrupyrorrleii
oqetrxu npoNlcxyTortHr,tx
l(oHTpo,teii B pe3yrr,Tup.
oueHI(e flToroB. KoHTpOJtrl

0.4

3xgarterr/:aqcr
(oqelrxa rrroroBoro
KOrrTpo"rfl)

0.6

I=l I=I I=l I=l ,= I I=l I=l z=1

1 Y,re6Hrri1 MoAyrs



7. CoaeDxallrenucrlnn.,rnrrsr

2'4'l' Telrarrqecxuii n"T as r{ TpyAoel{Kocrr, ayArr'oprrbrx :aHqr,ii (Mogy,ur, pa3Ae.rrbr
arrcrlurrJrrrHr,r H BuAr,r 3aHrrruii) no yvc6uolry u,ratry

Pa:4c"rxr rr re rbl AItcqIr[!,trrIIbI

-

Pa:rgc,r L Pa:nuruc xunlnr.

Bccro
qacoB

"flexqrur,
qacoB

Ceirturrapr,r

, qacoB
JIa6op.
qacoB

IIpaItT
qacoB

4 1 .,

Telra 1,,1 I,lcropu.recxue 3Talbr pa3Burr.r, xr{Mrtt.
Ocuoeubtc rIoutrllr H 3ar(orrbr xr{MIrtr 4 2 2

Pa:ge"r 2. Crpoerrue BeruccrBa. 22 10 12
Teua 2.1 Crpoesue aroua 8 4 4
Tcnra 2.2 llcprloAuqecruii .:aron M"rucreea 4 2 2
Ter,ra 2.3 XuMr.rqecxa.f, csq:r, 6 2 4
Teua 2.4 Koun,rexcusre coe.IuHeuux 4 2 2

Pa:qc.n 3. Teplroqurralrrrxa lr HrrrrerlrKa
xrrNrrlqccKrrx IIpoqeccoB. t4 6 2 6

Teua 3. I Xuuuqecrarr repMoAnr{aNrr4Ita 4 2 2
Teua 3.2 XllNruqecxalt KurrerhKa 4 2 2
Teua 3.3 Xul'ruqecr<oe paBHoBecue 6 2 2 2

Pa:gelr 4, Pacruopr,r. 10 ) ,,
6

Ter,ra 4.1 Pacrnoplr
4 2 2

Teva 4.2 3rexrpo:ruruuecItaq auocoquarlH, 6 2 4
Pa:ge"rr 5. Oxrrclnre,tr,rro-BoccrarroBrrreJrbrrbrc

Ipoucccbr. 4 2 )
Teua 5.1 O-n peaxqul.r, 9ne(rponu3.

3"rrexrpoAHrte roreHquanrr MerarrroB. 4 2 2

l'a:ge.r 6. Xnltrn 6noneurrbrx .jJ,reMeH.r.oB.
18 8 2 8

'1 cua 6. 1 XtlMu,recxr.re 3JreMeHTrrr Oroc,lreltrr.
Tonorpa$ut eaxHefi rxHx 6uorcHHsrx gJIeNreHToB

u optarrHrve ,re,toscrra H Hx 6HoJlo rtt,lec r(c, poJ,ur.

4 2 2

Telra 6.2 s-3leuesrrr u ux coe4r.rHerrur. OOuraq
xaparTeplicrura u ux 6lioJrouiqccxarr
poJItJ r,r [pHN{eHerrue B N{eIUrIHHe.

4 2 2

Tel,ra 6.3 p-3:reuenrlr u I-ix coerxur{eHxq. O6ua,
xapaKTepHc i 14 Ka u Hx 6noloruqecral

, 
ponb r.r npr4r!{eHerrr.re B MeAATIUHe.

4 2 2

Teua 6.4 d-3leuenru u trx coeauHeHr]r. O6rqa,
xapaKTepl.Icrrrxa u ux 6r.roloru.lecxaq
ponb r{ npllMeHeHrre B MeAIZUHHe.

6 2 2 2

HTOTO 72 30 6 J6



7,2 Cogeprxanuc pa3lte!'roB u leM Arrcurrrr!,ruHr,r

Bnegeuue
o4noii r'r: ecrecrBeHHr,rx Hay(, u3yqarcufix o^pyxarou]iii rrac MarepuaJrbrrrrii l,rup no nceu

nuoroo6pa:r.ru ero tfopu u npenparqeur.rii, ,BJrrrerc, xulraq. Bce u .rprpo4. npelcra#qer co6oii
pa3nrrqrrEre uu4u gnurxyrqefic, Marepufi. l lpenparqenur Beulccrr] x cotrpotso)r(AarorIu e ux ,BJreHr6
- cyulHocrr, xuNfl.rqecxoii tpopnrn gaulnennrr Marepuu. flpocreliurul.r rrocHreJreM xuuuqecxofi
rfopust nnux<enur{ Marepuu cJly)r(nr aroM, B ToM rtrroJre uoHl.r3r.rpoBarrrrbrii. B cooreercrsu c
rocuororuefi Bonsutoro 83pbrBa aroMLr, a n garsueiimeu u Moner{yJrr,r, Bo3HIIKrrr.I B npoqecce
3BOJTTOUHT'r Bce:renrroii or cBcpxnJrorlroro H cBepxfop.sqero cocrorHufl llo coBpeMeHHOfO Mrrpa
38C3A I,I I'IJIAI(TIIX. C TPOPI,TTTPONAUUEU 3EI,IIU KAK NJIAHETLI HA XI,IMI,IqECKYIO 3BOJIIOIIHIO CTANA
oI(a3brBarr, aefiorer4e f eoJrof u.recKa.{ 3BOJIrcrlus 3eulu. Xuuuqe0Ka, 38OrK)rIU.S! B CBOrO 0qepeab,
rlprrBeJra r{ IIorBJ]eHHrO 6UOrOruqecxoi;i rfopur,l Tleuxeuus. XuMl.rq - Hay(a o cocraBe, crpoeHuH,
cnoiicrnax, npeBpaureHl'Isx BexrecrB I'LIBJreHrrflx, ux cotrpoBo]r(Aarorqux. O6uaq x].rMHs 143) {aer
Teoperrrqecltue [percraBJ]eHuq u r(oHrrenqIIrr! cocraBnsrolque r]yrrgalreur nceii cucreust
xI'iN{xqecKl{x :HauIzil. FleopraH}Iqecxa.f, xIiMlL - 3To xrrMr.rfl 3:reMerrron flepuogauecxoi.i cucrel,6r n
o6pa:orarlnux rar.ru rpoc.r.brx u cJro)r(Hbrx BeqecrB.
Jlureparypa: [1]-Bnelcnue, [2]-r,r. l, [3.]-racrr 1 .l

Pl lpc,r l. Paleurlle xuNtrrrr.

Tenra 1.1 I{cropuvecnue )TarIhI pa3BHTrrg xrrMrrH. octronuure rrolrrrrrrn Ir 3aKorrbr xrrNrrlu,
OgHarotr,reuue c frarraMlr pa3Brrrlrr xuMrrqecKrrx IIayx:
a) uarypo(lulocodtc<uii nepuo4 (Apucrorelr, fllarou, JIenxlrnn, lcr,ronpur),
6) a,rxurra,recruii nepuon llV-XVl sa.),
B) [epuoA craHotsneHrlrr xauuu (XVI-XVIII ae.), reoplrx dr,rorucroua lflraur,
3aItoH coxpaHeHHq Maccbr Jlaeyasre u Jlououocoea,
r) nepuo2l aroMHo-Mo.rreKyrqpHoro yueulla ( I 860- 1 g70 rr.),
A) [epltoA xtraccr.r.recxori xuMr4H: or [epuoAxqecKoro :axoua Meu4eleeBa Ao reopuu crpoeHH,
ATOMA,

e) conpeueultr,lfi 3Tarr pa3BLrrr.r, xlrMrIL - ucrroJrr,3oBaHrze xsaulosoii xt4MHr.I.
ocHosulre noHrruq u t<on,'qecrBeIIrIble coorHot,eHlt, B xHMr{r{: aroMHat x MoJreKyJIf p}rar{ Maoca,
MonE, MonspHaq Macca, rrr4cno Aaora4po,3ar(oH coxpaHeH[, Maccbr r4 3Hepffilr,3ar(oH
IrocrorrrrcrBa cocraBa, coBpeMeHrral d)opuyll.rpoaI(a crexuoMerpurrecKl4x 3aKoHOB, ra3OBr,rg
3AI(OIJI-I.

Jlurepalypa : [ 1 ] -Bnegeur.re, [2)-m. 1 -2, [3 ] -racrs I . 2

Pagaer 2. CrpoeHue neuecrBa,

Tcnra 2.1 Crpoerrrre arolra
K'raccH'recxaq MoreJrL crpoeHu,I aroMa, HyKnoHLI rr 3JreKTpoHbI, KBaH'roBa, MexaHr.rKa,

ypaBHcHrre lllpegurrrepa, BoJrHoBa{ $yuxqur v, nnorHocrr, tseporrHocrrr H paagaJrbHa, [rorHocrr,
BepoqrHocrr.I Haxox/.(er.rHs 3nc(Tpor-ra! noHqrlte elerrpouHofi op6uraur{, 3HepferHqecKr.Ie ypoBHII
u noAypoBHrr 3ner(TpoHoB, r(BaHroBbre uuc.:ra. IIpunqrlrt flay:Ia, npanu.tro fyuga, ouepegnocrr
3anonHeHLrs 3re(TpoHrrrrrx no4yporueii, [paBuno K,,reqxoscroro.
Jlureparypa: []-u. 4, [2]-ru.3, [3]-uacm 2.4

T elat 2.2 fIepnoglr.rccxnii :rarou MeHge,reena.
flepuogu'recxufi 3ar(oH !r rrepuoAr{qcc(a, ra6luqa Meu4e,reena, cBr3r, Me}r(Ay cBoiicrBaMri

IJTeMOHTOB rr CTpOeHUeTJ UX aroMOB, U3oTorrbl. ceoiicrna aroNroB: aroMlrble pargycbr, 3rrepfH,
HOHU3aIIHU, 3Hepru,,I cpo/{cTBa K 3nCr{TpOHy, H3neropooTpriuaTcJrr,HocTr,.
Jlureparypa: [ 1 ] -rr. 4, [2] -r,r.3, [3] -uacrr 2.5



PAlAe,t 3. TeDltoAuttalrrrna lt xlrltcr.trxa xltltttqecrux nDorleccon.

To*la 3.I Xn rlrqec(arr replroArrrramr(a.

Telra 2.3 Xunru.lccrcaq csu:r,.
Meron sa,'reHrur,tx cnlllefi, MeroA Mo.rre(ynlput rx op6ura-neii, nplrvep o6pa3oBauurr

r\{oJreKynbr BoAopoAa. Henompnar II non'pHaq KoBaneHTHa, cBr3b. cBoficrB; xosa,leuruofi
cnrsu. lu6pH71l.r3auurr. o, tt r.r 6-cgrsa. ltmua u SHepru, xlil,ru.recKoii canru. loHopHo_arqenropuuii MexaHr'r3M o6pa:onauur xosarcurHoii cn,ou. ,{pyrue rfinri xuMr.rrrec(ofi cgrsu:
uoHHas, Merar'ulr4rlec(al. Melruo:rery:upnsle n:aulto4eiicrBt4r, BoAopoAHtur cBr3L.
Jlareparypa: [ 1 ] -r,r 4, l2)-r t.4, [3 ] -racrr 2. 6

Telra 2.4 Kolrn,rexcrrrre coeArrHcrrrrfl .
Koun,rercsue coeAr.rHeHr{r, ,.oopArrHarlr.r.HH,. reopus Bepuepa. Houeuxlarypa, x.rraccurpuxaqur

r'r ycrofivunocrr, r(oMflJrcr(cHbrx coe4unenaii, nprpo4u ,rrrrecKoli cBr3u B KoMnJre(cHbrx
coeAHHeHUqX.

,rlurepa rypa: I I ] -r:r.4, [2]-r,r. 5, [3]-uacrr 3. I 4

ocHosHsre [ol]rrl'r, xullu.reoxoii TepMoALrlraMHKLI. o6parutnrre a ueo6parul,rue npoqeccBr,
calrolrpo!I3BoJt6Hrie flpoueccbl c Tluccunaquefi 3fieprr{fl LIJrH BeruecrBa.

Ilepnoe uavalo repMoAnlraMrrr(u, BHyrpeHtr.s.{ 3rreprHrr, 3rrraJtbnur, ren:ronoii o(trfexr
pea(rlau' saxou fecca, SHTaJrr,IIu, o6pa:onaHur. Bropoe uaua,ro repMoAr.rHaMuKH, 3HTpOIIHs !I
BeporrHorrr npoqeccar cno6ogHar 3Heprr4, I-u66ca.

_ BsaaNlocgl3l) Mexly npoqeccaN{r{ o6ueua aerqecte H 3rrepfua B opraHr43Me.
,rlureparypa: [1]-r:r. 1, [2]-r:r.6, [3]-racrr, 3.11

Tc*la 3.2 Xlr*rttqecxitlr Krrrr€TuKa.
flossrue c(opocrr{ xulruqccroii pea(q,r.r. Teopu.r crolrrroeeHufi, :ar<ou 4eficrnyror{lrx

MaCC, (OIICTaHTa CKOpoCIH peal(IIHIl, TeOpu,I aXTIiBLIpoIlaHHOI-o I{oMrrJreI(ca, SHepru, ar{TI4BarII.IH.
Bruqltrq xoHIIeIITpaIluu, aaBneHu,I II reN{Ireparyp6r Ha cKopoct.r, xl.rMfi.recxoii peaKrlua. I(u eruxa
cJroxHbrx pea(quii. I(araurE:. fouorenuuii, rereporeHHr,rii u (repri.r rraruauorii nur-r,a,
rtarallrr3arop6I, npoMoropr,r, Kara;ru,rr4qec(r{e l4sr, llnru6uroprr,
,Ilureparypa: [1]- r:r. 1 u 9, [2)-r-1.6, [3]-racrs 3.10

Tclra 3,3 Xulruqecxoe paBHoBecue.
floHrrrr4c xriMrrqec,.oro paBHoBccn.fl . tr4:r,reHesue cro6orsoii 3rrepr,,u cHcreMbr,

cra6urssrte u lrerac'ra6u.rsHrrre cocroqHIIr, TepMoAuHaMr-IXa xrIMHqecKoro paBrroBecHq,
xuiuu'recruii noreHlluaJI, KoHcraIITa xIlh,lllqecKoro paBHoB cabt, ullrflHle KoHuelrrpalllrg, AaBreHuq
u reMneparypr,r rra rroJ'roxer,re x,MrrqecKofo paBHoBeCUs, nplrHqrin rle lllare:rre.
Jlr.rreparypa: [1]- u. 1, [2]-rt.6. [3]-uacrr- 3.12

Parae.r 4, Pacrsonxr.

Teirra 4.1 Pacr.nopsr.
Klaccarfuraqul pacrBopoBr pacrBoplrMocrb ra3oB, )r(uAr(ocreii u reepatrx Bexlec.r.B,

repuoguhauura pacrBopeHnrr! 71url $y:ul. Croco6sr B6rpaxeHr.i,, KoHrlerrrparIHr4 pacrBopoB:
NlaccoBas u MoJTbHa'I AOJIIr, HopManlHar! MonrpHtur u MoJrrJrbHa[ KoHrlerrrpal(uu, Trirp.
I(or:rurarr,eHlre cuoficrra pacrnopon. 36ynuocr<o,,uqecxue , Kpr.roc,.onrqect.?re KoHcraHTr,r.

Jlureparypa: [ 1 ] -r,r.2, l2l-r t.7, [3 ] -uacrs 2. 9

T elua 1,2 S,rerrpo.nuruvscKaq Auccoqlraqufl .
I'eopul e:rexrpoluruqecxofi AHccoquaq,,,,, 3ne*.rpo,urbr H rre3ne(TponHTbr, ,4uccoquaqu{

3ne*Tponr'rroB B Bol.(r'rbrx pacrBopax. c:ra6ue u cHJr6Hbre 3.rrer(TponHT'I, crelerrb auccoqliaua,, LI



(oHcraHTa AUCCOqrlauur'r. flousrurr KHoJror rr ocHoraunii no EpencreAy, lrHccourraq[, Boabr,
lo.rl0pognsril ror(a3areJrb pH, peaxquu Mexay HoHaMU. l-l,4poru: coLreii, xoucraura patsHoBecrn,
rlrAponr3a fi creneHr, frrApoJrr.r3a! poJrb fr4rponu3a 6uoopraultuecrux coerIIHeHIri;i B lpOUeCCaX
)I(!I3IIe, erTeJr-IbHOCTLi.

_ EyQepulre paorBopr,r! pFI 6y<fepnux pacrBopoB.
Jlrlreparypa: [1]-rr.3, l2)-rrr. 7 , [3]-uacrr,3.l3

Terua 5.1 Onuc,r,re,rrso,BoccrarroBHTe!,rr,Hr,re pcaKrlr.rrr. 3,rexr.po,ru:. 3,rerrpoquue
TIOTEHIII{A,'Ihr MCTAJIJIOB.

creuenr o,.ucreHHq u BaJrerrrHocrl, oltcJrrireJrr,Ho-Boccl.ar{oBIrreJrr,HEIe pea*uH14,
or(I4crurenrl r{ BoccrarroBure,rH, cocraBJreHHe o-B peaxrluii, BJr.rrHue cpL'/,rbr Ha xo/l o-B peaxquii,
6uo,rornqecxoe 3Haa{eHr.re O-B npoqeccoa. O,re*rponua paonJlaBoB u B.IHr,rx pacrBopoB
snexrpo:turoB. O-B peaxqulr, trporer(arcrrlue rra lrueprrrr,x gJle(rporax. 3rexrpo:ru. c
paoTBoprrMbrN{ aHoaoM.

3axourl @apa21er. S,rerrpogHr,lii rroleHr{fia[, pfA crarrAaprHr,rx 3JreKTpoAH],rx [oreHrlgar,roB
MerarrJ'toB. Xalru.recxl.re ucrortLrHr(u rona. Koppo:ul r*ra,rrn".
Jlureparypa: [1]-r:r.3, l2)-rt.7, [3]-racrs 3.13 ra 3.15

Pa:Ac,t 6. Xutrnfl 6Hot.e nHLrx t.trcn,rerIroB,
Te*ra 6.1 xnnrrr**r.l*E*i6roirlepsr, TonorpaQun naxueriru,x 6noreurrr,rx' fJreMerrroB B opraHlr3Me rrcJroBexa u ux 6Ho,rorl.l.rccK:ll po!,rr,.

Xurrru.recxr.re 3JreMerr6t 6uocrfepr,r. Xuuuqecxue 3JIeMeHTLI B npupoAe, NraKpo_ u
N{HKpoSJIer'IeHTbI B cpeAe I'1 opraHu3Me qer'IoBeKa, ronorpa@ua saxrrciirrrux 6llorenulrx 3r,reMeHToB
B OpraHu3Me qeJloBeKa r'r ux 6uo,torrqecxarr ponb. ge,roeex u 6uocd epa, 3Konorxr, cBr3b Me)r{ayga6o:regatrusutz u 6tloreoxsulleii uecrgocrr.r.
Jlureparypa: [1]-r,r. 5, [2]-r,r.1 1

Tenra 6.2 s-S,rerrcrrrrr r rrx coearHerrrin. o6qar xapa(rep[crrrr(a E ux 6no,ror[qcc(arr
POJII, II IPIIMCHCHIIE B NTEAIIIIIIIIC.

O6uas xapa(Tepucrura s-3leMeHToB. Bogopo4 u eto coeAr.rHeH[q. O6rqag
xapaKTepllcrHKa rqerotrHblx Mera[noBr ux 6uo:rortrqecxa, ponb H lpr.rN,reHerrue n e4lrIlune. O6rqar
xapaKTepr{cTI'rKa IIrcrorrHo3eMcJrbHl,rx rr,lcralJroB! ux 6uo:rora.rectta, ponl x [pr{\.reHeHue B
MEII4III{IIE.

Jlureparypa: []-u. 6, l2)-rt.14-16, [3]-vacrs 4.16 u 4.18

Tenr4 6.3 p-3,rerreH rr,r rr Hx cocArrrrcHrrrr. o6uaq xaparTepr{c.rn6a q ux 6uo,roru.recxaq
po!'rb rr [prrMeHcHrle B MCAHIIIrrre.

o6rqaa xapa. epxcruKa p-3neMeurou. o6rqar xapa*repr{cr,Ka p-3JreMeHroB IIlA-rpynnrr,
6aoloruqccr<aq poJl[, p-3neMeHTon IIIA-rpynnsr , ,, ao"Arnerrii, npuueueuue u raArurr".
o6rqar xapaxreprrcrHKa p-3JreMen'r'oe IVA-rpynnsr, 6roloruuecnarr ponb p-3neMe,ros rVA-
rpynnbl I{ ux coeAutrenHii, npr{MeHeHue B MeA}rurrHe. o6u1ar xapanrepuorr.rKa p-o,]reueuron vA_
fpyfirrbr, 6uo:rofl*recKa.fl ponb p-3neMeHToa VA-rpyrnu H HX COerHrreHHfi, npr.Iueneuue n
N{eituur'rHe. o6rqar xapaxreprrcrrrKa p-sneMeuron vIA-rpynnr,r, 6uo:roruuec*r, poro p-rrar"r1oo
VlA-rpynnu H Hx coeArrHeHuii, npnueueuue, nr.grqrra. O6u1aa xapaxrepr"rrnu '
p-e:reuenron(ra,roreuon) vllA-rpyrlr,r, 6llororuuec(a, poJrb raroreHoB II HX COeAUHerrHit.
IIPI,IMEHEHIIE B MCAI,IqNIIE.

Jlureparypa: [ 1 ]-r:r. 8, [2]-r il 7 -21, [3]-vacrr, 4.17 -4.1 9



Telra o.+ d-S"rerrres'r'r'I H Irx cocAIrHcHIrr, o6uar xapar,r.cprrcrrrrca n ux 6nourolrqecxaq
POJII, II IPIIMCHCHIIE B I}IEAUIIHHE.

O6qar xapaxrepucrr.ixa d-s,rer,reuroa VIE_rpynnu, llx 6uoloruuec*aq porb r4
rlprrN{eHeHr{e B Me/rHurr}re. o6rqa.r xaparrepucrr.rKa d o,reuerrron vIIE-r.pynnrr, 6uo;rorlrqecxaq
ponb coeAI'IHeHuii l'raprasqa, IIx npI-IMeHeHIic B MeArirllrHe. o6rqar xapaxrepucruxa d-s:renerrrou
VIIIE-rpynnsl (certeiicluo )I{oJIe3a u nraruHu), 6rororrlqeor<ar porr d :,reueuroB ceMelicrBa
xene3a' npur'leHeHI'Ie Hx coeluueuuii B MeALIuuHc. O6l1ar xapaxrepycr[Ka d-3re1{euroe IE-
rpyrlnbl, 6uolorr'lqecxas polr d-e;reueHron IB-rpynnrr npuMeneHue ux coeguneuuii B Mer,rlrrHe.
Jlureparypa: II ]-r,r. 7, [2]-rn.1, [3]-uac.r.r, 1.I

7.3 llttu.uc\ttt tc tnettut xoum\unt,ut tx po1ont
1. tr4c'r'opuvccrue ,r-;;;;;;;;;;;, rc.roBHbre ror'r.u, H 3ar(oHr,r xrrMrru.
2. KraccuqecKa.rr MoAeJrb crpoeHu, a.roNra, rryxnoHhr H gJIcK.rpoHbr

3. l(naurpnax MexaHur(a, ypaBHcHr{e LUpcguurepa, BoJrHoBa, cfyuxqua V, nrorHocrr, Bepo{Trrocrx
H paaHanbHarr rlrol.trocTb BeporTHoc.[rr Haxox/IeHnrl 3ne(TpoHa

4. florrrrrue e:rerrpoHuori op6ura,ru, 3Hepre.ruqecxue ypoBHlr u [oAypoBHn 3JreKrpo,oB,
I(BAHTOtsI]IE IIIICJIA.

5. S,rexrpouuue xour] urypaqau arolron. flpuuqun flay.lru, npaBuxo fyrr4a, ouepeguocrs
3anoJIrreHurr gJIeKTpoHurrx nollypoBIIeii, npaBr{Jro Kreqxogc(oro.

6. llepr'rognuecxufi :axos u neprroArrqect<aJr ra6:ruqa Merr4eJreeBa, cBr13r, NIe)(Ay cBoricrBaMu
SJIeMeHTOB II CTpOeHLIeM UX aTOMOB, u3OTOrIbI.

7. Csoiicrea aroMoB: aroMHr,re paAHycr,r! 3rreprru !roHu3arlHu, 3Hepr,q cpoAcrBa ( 3neKTpoHy,
3JreKTpooTprrrIaTeIr,HocTr,.

B. Merog Ba[eHTHr,rx cB,:eii, r,re.ro4 MoneKyJlrrpnbrx op6l.rra,reii, npl.ruep o6pasoeauun
N{onexynLI BoAopoAa. Herto,upua.r u rtor.sprra{ KoBarcHTHrur cB.s3b.

9. Ceoficrna xosa,,reHrHoii cal:u. fu6pugu:aqul.
10. o, n u 6-csgsu. !,runa u 3Hepru[ xrlvu.recxofi csq:u.
I I . loHoprro-anrlenropnsrii MexaHu3M o6pa:oHarrul KoBareHrHori cBq3r.r.
12. I4oHHarr Ir Mera:rJrHrrec(at uBr{3rr.

1 3. Mextrrlo:rexyJlrpHbre 83ar.rMo;1ei:icrnua, BoAopoAHtur cBr3r,.
14. Kolrn:rer<csue coeAriHeHlrr, Koop,qr.rHaqrrouHarr reoplrlt Bepnepa.
15. Houenuarypa, rlaccurf uxaqal u yc.r.oiivl.rnoaro *ornrana"r,rx coerlurreuuii, npupoAa

xuuuqecxofi cBr3u B r(oMnneKcrrbrx ooeAIrHeHHrx.
16. rlucrsre (uuAuntrgya:r"*rrrc) eeuecrBa, cMecu, npocrbre r{ c,ror(}rbre BeqecrBa, aJrnorponHs.
17 . Bupt't (pr4crarrn,rrec(Lrx peueroK: aroNrHr,Ic, uoHlrbre, Mera:lJrrrrrec*rre u MoJle(yrrrpHr,re.
18. ocsosuue norrqrr'r, xuvraqecxoii repMoAr.rHaMuKu. o6paruuue u lreo6Paruuue ,po4"""ur,

caMorrpox3Bonr,Hbre npoqecc6r c 4nccunaquei;i SHeprut,t Hnr.r BcrqecrBa.
l9 flepaoe Ha{aJro ,epMoA14rrzlM,rKH, BHy'r'peHHq, DHepfr4r, 3rrra,rrhrrHr, rcnnonoii s4,(lexr

peaKIII4H, :aron fecca, 3Irrarl6nrrg o6pasonaHtu.
20. B'ropoe Haqaro repMoA,H.rMuK,, 3Hrpor,,.s ,, BepoqrHoqrrr npoqecca, ceo6ogrral 3Hepr]r,

f r.r66ca.

2l . B:iauNroceqsb Melr(ay rrpoqeccaMu o6r,reua eeuleora u 3Hepruu B opraHlr3Me.
22. florrrrrr're c(opocrH xuuuqecxoii pea(uuH. Teopur crolrxuoaerrufi, :axou gciicrnyrorqux yacc,

KoHc'faHTa cl(opocru peaKIIHIr, Teopu, aKTHBHpoBaHHoto Kor.IrrJIexca! 3lrep|H, ar(TLIBaqHu.
23. B:rufluHe KonrreH'rpaquu, AaBneHr.tr, Ter'r[eparypbr 11 xa, zlrru3aropoB Ha c1opocrb xuuu.recxori

pear(qrrH.

24. Kuneruxa crTo)ItHblx pearqlrii. flocle4onarelnuLre, flapzlrrnenbHbre, conpr)r(eHHr,]e pea11rlq14.
Hepa:nera,teuHue H pa3BertsneHHLIe qerrHr,re peaxqurr.

25' I{uuer'lr'rec(aa rlaccurfrEraquq xuMurrec*r.rx pear<qufi. froprgor< u MoneKyJrrpHocrl peaxqufi.
26. Karzruu:. fouoreuur,rfi, rereporeHuufi u tf epucurarunHrri,i ,,ar.,urr:, nor-r,*ropor,'



npoMoToprrr, r(aTaJr LITr4rre cKIIe rALl, rrHfH6nTopbl.
27' floHgrue xu:t'ruilec*oro paBtIoBecur. I4slreneHr.ie cso6oAHofi 3Heprru cr.rcreilrbr. cra6IIJIbHLIe r.r

ueracra6ulrgue cocrorH14tr.
28 Tepl'roguual'ruKa xI{MarlecI(ofo paBIroBecur, xuuuqecruii rIoreHulraJI, I(oHcraHTa xl4rtll4qec(oro

paBHoBeCr.Iq.

29' Bmlefiue (oHrIer{Tparlr'rx, AaBneHHrr r{ TeM,,eparypr,r Ha rroJro)r(eHue xHMrrr]ecr(oro
paBrroBeour! rrpaHur.rn Jle ILIarelre.

30. Klacou$unaqu, pacrBopoB, pact.BopnMocrr, ra3oB, )nuAl(oc.rcii u rnep4srx BeluecrB.
repMo.qlrHaMr4(a pacrBopcrrr{r, aurf rf ysur.

31' cnocb6sr Br,rpaxeHr'r, r(oHrIeHTparIHH pacrBopoB: MaccoBaq 14 Nronr,Ha, rorH, HopMturbHas!
MOnqpHa.[ II MOIrulLEas KoHrIeHTparIu]a, TrrTp.

32 Korrurarlrgulte croiicrna pacrBopoB. 36yruocronuueo*rre r4 (priocrorruqec(ue xoHoraHTLr.
33. Ocr'roc, ocMoruLlcc(oe aatBneHIre.
34. Teopur 3JreKTponuru'recxoii 4nccoqrarlur{, 3neKTporrIul.bl r.r He3ner(.r.ponrdrr,r,

- rlIHCCOqIlaqu, 9JIc( tponuToB B BoArrr,rx pacTBopax.
35. cla6r,re u crrJlbrr,re 3nexrpo,r r.rrEr! crereHr, nxccoq vtat\A, , KoHcraH.r.a AuccorrHaq,rz.36 flou.sruq KucJror H oonosaHlii no Epeucregy, Auccorlr4arlurr Bollr,r! BoAoporHuii noragarens

pH, peaxquz Me)r(Ay rioHaMu.
37. fugporu: coireii. Koncraura paBr'roBec,r{ rHAponH3a H cre,,eHb r,rponH3a, ponr, rHApoxu3a

6uooprauuuecxux coe4tarrenufi B npoqeccax xrl3HeAefrenhHocrli.

]8' Ey$epHrre pacrBopr,I, pH 6y$epalrx pacrBopoB. Eyr!eplrrre pacrBopbr B oprarrr{3Me qeJroBe*a.
39. creneur o(rrcJreHr.r, Ir BaJrelrrHocrb, oHcJIHTerbHo-BocL,r.aHoBrrre,rBHbre peaKqrLr.
40. oxllclure:ru H BoccraHoBr.rre,rlr! cocraBneHue o-B peaxquii, BnuqHHe cpegrr ua o-B peaKq,rr.
41. Euo:roruqccroe 3HarreHrre O-B npoqcocos.
42. 3,rcxppo:ru: pacnJraBoB rr Bo,r(Hrrrx pacrBopoB sJrcr(rponHToB. o-B peaxqau, nporeKaroluue Ha

r{HeprHr,x oneKpoAax. 3lexrpo,ru: c paorBopHMbrM aHo.4oM.
43. 3axossr @apa4er.
44. S,rerrpo4uuii noreuquan, prA craHraprrr,x 3ne(TporHbrx rrorerrrflraJroB MeraJrJroB.
45. Xuuaqecxuc ucrorrHIIKH r.oKa.
46. Koppo:ur MeraJrJroB, cnoco6n 3arrurrr,r or xuuu.recroii u 3J'reKTpoxr.rMxrrecroii xoppo:ur.r.
47. XlaNrra.recxue s.rreMeHTLr 6laoc( epu. Xur,ruqecxue 3JreMerrrbr B flpIlpoAe, Mar(po_ H

MrrKpo3lreN{eHT6r B CpeAe u opraHH3Me qeJrOBeKa) ronorpa(lttx Bar{rreiiurux 6uorengrrx
3.lreMeHToB B opraHH3Me qeroBexa u ux 6uolotuqecxaJr ponb.

48.9ejroeex u 6uocsepa, 3r(o,[oru.s, cersl uerrgy :a6oJreBarrrr{Mr.r u 6uoreoxultieii MecrHocr.H.
49. O6qa, xapaxTepr.rcl.r{Ka s-3JreN{eHroB. Bogopo4 u eto coeAHHeHrrs.
50 o6rqas xapa(Teprrcrr'r,ra ,ue.[orrHr,rx MeralJroB, r.rx 6uoloruqecxa, poJrr, r.r ,,prrMe,eHr.re B

MEAI,IIIHHE.

51 . o6rl(a, xapar{TepHcruKa rreJrorrHo3cNreJrbH6Ix MerarJroB, Hx 6ll.,oru.tecra, poJrr, u
nputllcrreHue B MeIHrlUHe.

52. o6rqa, xapaKrep,CluKa p-3ncMeHroB llIA-r'pynnrr, 6u.:rorH.recxaq ponb p-3JreMeH.roB
IIIA-ilynnsr u ux coe.quuelnii, rlpuNterreHHe B MeAuuuHe.

53. o6rua, xapa*repucrnKa p-3JreMeHToB IVA-rpynnu, 6uororri.recxa.s poJrb p-3ner\,rer{roB
IVA-rpynnsl u r.tx coeIHHeHufi, npunleueul.ie B Me2(urlHHe.

54. O6uar xapa(repricruKa p-3neMeHToB VA-rpyrrlsr, 6l,o,loruueoxal ponb p_3neMeHroB
VA-rpynnsr u Lrx coe;1r{HeHtrfi, rrpul,reHeuae B MeAr.rur.rue.

55. o5,iar xapa*repr{c,uKa p-sneNreH'roB vlA-rpynnu, 6uoirorr.r.recxaq poJlb p-3Jre^,rerrroB
VIA-rpynnu u Itx coe,'1uHeHuii, npur,reHerrae B MeAr4uuHe.

56. O6rqax xaparoepucr,Ka p-slcuenr.on(ra,roreHon) VIIA-rpynnu, 6uoloruuecrar po:rs
tanoreHoB II ux coeII4HeH ii, npl.tueueuae ts MeAI.IqHHe.

57. ()6,,1ax xapaKrepr.rcrr.r*a d-o:rer,renron VIE-rpynnu, ux 6uoloruqecras ponb u
TIPIIMCHEHIIC B MEAI,Iq'IHC.

58. o6r{as xapa*repucrrrxa d-ue^,crrros vllE-rpyrrnrr, 6zo,roruqecnaq po,r, coeluuenuii



\.rapfaHrla, Hx rrpr.rMerreHr.le B MeltIlrIHHc.
59. o6qar xapa*repr'rcrprKa d-l,reNreHrog vIIE-rpynnu(ceMeficrutr )r(e,rc3a u [nar]iH6r),

6uolbruvecxal po* cl-:lel,resron cel,reiicrga r(eJre3a, npr.rMeHerrue ux coeguueurii n
MEAI,IqI,IHE.

60' o6rqa'r xapa(Tepucrri*a d-:.neueuror IB-rpynnu, 6uo:ror.H.rec(aq porr, d-:r:relrernon
IE-rpynnsr npuMeHeHr.re ux coe4rzHeuufi B Merlr4rtrrHc.

8. Vqe 6uo-.uemodu,tecr<oe o6ecneyeuue c)uc.uun,tunt t

8. 1. Pexoueu dven an n ume p amyp a :

TeoDeru.recxuii 6,ror

a) Ea:onuii yve6uun
1. <o6rqas xuua*. Blrorf r.i:ruqecxa.s xr.ruus. Xuuug 6uoreHssrx )JreN{eHToB)
ror peA. Io.A.Epruota, M., I,ls-eo Bsrcuas lrno:ra, 2000 utu 2002 r.

6) Ocrroerral Jrut eparypa

l. <<,O6wat u Heoprarrarrec(aq xuMrr.s), ll.A.yraii, M., Br,roural urro,ra, 2004 r.
3. <O6rqag xuN{uq), J1.C.fy:efi, B.Fl.Ky:ueqon, A.C.fy:eii, noI pea. nporp. C.@.!yuaeua,

M. tr43-so MfY. 1999 r..

4' <o6uras ri HeopraHr4rrec*a{ xuNrr.rr), H.c.AxMeroe, M., I4:-so Bsrcruaq uro:ra, l99g r.
n) .(ouo,rlure,r6rrar Jrnreparypa

5. <Teoperuuecrue o*rontr o6ulei.i xuuurz>, A.14.fop6yno,,, A.A.fypon, f.f.@ulun,oa,
ts.H.Lllanona,r, M. tr4:-eo M|TV uu.Eayr,raua, 2001 r.

6. <Xunrul>, M.I4.fenr,rf uau, B.ll.Iocrparoa, C-II _ M _ Kpacuogap, tr4:r_no Jlarrs, 2001r
r) Jla6oparopnr,rii npartrrrxyn

1. <Ilpaxruxyu no o6u1efi xuuuu. Buorf a:r.rqecKaq xuurar. Xulrus 6uoreuusrx 3reN{efi.roB),
ro.q peA. B.A.flonxosa, M., I,l3-so BLrcuras r.ur<o,ra.2001 r.

2. <[Ipaxrurcyu no o6lteii xr.tMr.rH)), floA pel. [O.A.Epruona, M., I4s-eo Br,rcrnaq mx., 1993 r.
3. <C6opuux 3alaq H yrpaxrresufi no o6ueii xuulzu>, C.A.l1ysaxon, B.A.flonron,

A.A.@ulrEnlosa, M., tr4:-so Bucuras mro,ra, 2003 r.
4. <Jla6oparopHue pa6orsr ro xrlNlrlu), Koponulr H., Munry,rr,rHa 3., pr,nrona H., 3-e u:g.,

M., tr4s'no Bucura, ruxo,ra. 2002 r.
5' <,rla6oparopur,rii rrpaxrl.rryn,o o6rqeii xr{Murr)! I]uraHon A.p., I(n-ns B.I4.. Muscl.

I4r-ao VpaaNaii. I qq8 r.

llepcoHa,rrurrfi Kolrrrrrorep, uHTcpHer! yue6Hue xoMnbroreprrbre nporpaNrMbr, trpoelrr.op,
craiiAocKon.

flporpaun'*,r "lsls 2.1.4" u "chemorficc" g,u rpa$,ueoxoro oro6paxrerru.r rfopuyn
xuMltqecxIIx coelaHerIuii u xrN{fiqecKr4x I1poqeccoB, rrpocrpaHc.rBeHHofo crpoeHu,I Mo]Ie(yJI.
IIPOTPAUIIT,T IOJIE3III,I NPH U3YqEHUI4 HONIEHKNATYPI,I XIIMI4IIECKHX COCTI,IHEIIIIii, 3J]CMEHTOB
I(uaHrosoii MexaHriKrr, rfoprusl arol,tusrx H MonexyJlrpHrrx op6ura,rei:i, uexauu:va o6pa:onaHua
xnuu.recxoii cBr3u u lpyrHx BonpocoB reoperu.recxoii xuur.tu.



9. IIrranrrrqecruii 6,'rox

Ilrasu,ra6o
HalrNreuosarrrre,ra6oparoplrsrx pa6or

Pass[Tue xuMtlu.
o O6opy4oaauue, npanrua pa6oru, , ,a*rr*EEo*ar*- ,
xralluqecxofi ,ra6opatoDnra.

Crpoeune Berrtccrri:t.

. OrrpeneneHr.re uo,rey,rapuofi Maccbr oKcH/Ia yr,repoga (IV).-

. OnpelcneHxe (pncraJ'rJru3ar]HoH lloii Bol]bt ,aAroan Kylropoca.. ClpoeHHe aroua. Cocroggae 3ne(TpoIra B atolre. 3lexrponurre
xoHtfurypaquu arouon.
o flepuo4uuecruri garoH s ceoficrea xt oMoB (pa3Mepbr aroMoB rr
r{oHoB, 3HeprH, HOHU3arluu, cpoAcTBO K 3neKTpoHy, 3neropo-
orpuqarelulocrs).
o Xrauaqecxal cnx:s. flluna, 3Heptu.s cexsrl. Meto4rt MO u BC.
I(oszureurHarr cBr3b r.r ee cnoficrsa. Dl6pu4nsaqul. floHopHo_
aI(r(enropHbr MexaHH3M o6pa3oBaHu, l<oBaJreHTHoii cBr3Ii.
. 143y.reHr.re pearqllii r<olrnlexcoo6pa^ronauul o HeopraHHrrec_ttr.rMr.r

nuraHAaMLI.

Tcprroguua*lnna lr
KIIIICTIIKA XI,INIUqECI(UX
IIpoqeccoB.

o Ocnossue roHqru, xur,ruqccrofi ,.pro4r*rrni-ffi" n*
TCpMOIIUIlaMur{LI, BHyTpeIIHr, 3Heptxr, StrTaJIbnrlr.
Pac.rer retr,rosoro orf(lerra pearqau. 3axos l.ecca.
Bropoc Haua,ro 'f epMoAHHar{uKr.r, 3HTponurl, ceo6o2lHal 3rrepr.H,lr
ftl66ca. Pacqer u:ueneuu, jrrrponuu rrpu xur,ruqeoItofi pearcquu.
. CKopocrr, xuuu.recxoii pea(qurr. Btrugnuc rarr"purypur,
KOHr(eHTpaqux peafnpyrculxx Be IeoTB H (aTanr.r3aTopa Ha sKopoc.r.r)
xrlru.recxoi;i peaI(rIHlI.
. XuMflqeortoc paBHoBecue. Oaxropr,r, BJ]HqIo 1ue Ira ronoxcHlre
xuMrirtecKoro paBlroBecr.rr. flpunqran J Ie f[Iarclre.
I4cc:regoaaHue cNIeuleHI4s xltMnqecr<oto paBHoBeclirr rpl{ u3NteHe}ruli

H paBIroBeCH6IX KOHq

Pacrloprr.

e Pacrnopr,r. llprroroaleuze pacrBopoB yxa:ranuofi *orq"n.rp*r1r,
(rrro:rnpHoii, HopManbHoii, uo:u,rlrroii, uaccoaoii 4olu a Morbuoii
4o,ra). Onpege,reHlre Korrrleflrparlr{rr pacrBopoB MeroaoM TrrrpoBaHrrr.
. 3rexTponHTu.Iec(a{ Ar.Icoquaqux. Olpege:reutte cla6rrx u crrJrr,Hr,rx
sneKTponHlOB nO 3JIeKTpOnpoBoAIrOC,[U BOAr{btx pacTBopoB.
. fuApo,ras colefi. BySepHue pacrBopEr. OnpeleneHue pH cpegu
|HApOnr.t30Barrrrbrx coleii u 6yrpeputrx pacrBopoB.

Oruc,rrure,tr,so-
BOCCI'AIIOBIITEJIbHI,tC

. 3nexrpo.qrrbre norerrq[anhr. fajrlsaHr.r.recxra r**or*ig^nrpo"o*
pacnnaBoB tr BolHbrx pacrBopoB 3ne(Tponrlron. Koppo:ur MerajrJ]oB.

Xulrun 6norenrmrx
fJICMCIITOI}.

o Xuuu.recnue e:revenur 6uoc(lepsl. Tonorpa$ar r-,r"fi-^
6uoreuuslx 3JIeMeHToB B opfaHI.I3Me qenoBexa u ux 6aorotuqecxaq
ponb.
. O6ua.s xapart'repr{crura s-3JreMeHToB u ux coerxuueuuii.
. O6rqa, xapar(TepHcrur(a p-3ner{eHToB Lt Hx ooeAHrreHHi.r.
. O6uaq xapaxrepr{crr.rxa d-o:reueHron, ux 6uo:rorr.iqecraq ponb rr


