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Cogepxanue [porp4MMbI BcrynI{TeJrbnono ncrtt'rraHaq
no Xlrruuu

rpr rrpHeMe ua o6yveuge tro rporpaMMe npoQeccuonarbHou
qeperroAroToBKrr

fua 6Qse sbrcute?o o6pa3o6aHufl)
1. Ocuoeuwe noHnmun xuJn,ur

Crpoeuue BeulecrBa: aroM, pocraB aroMHbIX sAep, I43oronu, xuurzvecr<ui
gJreMeHT, MOJreKyJra, npocrbre Bp IecrBa, cJroxHbre BelqecTBa, cMecb BerlecrB.
flossrue o6 allo:rponnz. llocrpxncrBo cocraBa Be lecrBa. 3arou coxpaneuzx
Maccbl, ero 3HaqeHl.re B xI4MIl!4. Ornocurenltla-l aroMHaJI H orHocr'ITeJlbHat

MoJreKyJrrpHa.s uacca. Mo,rr. Mo4rrpuaa rr.racca.
2. VqeHue o nepuoduvnocrqu. flepuoduqecxurt 3aRoH tt nepuoduaecxaa

c ucmena n, lL Meudeneeea
flepuoguuecxlrfi 3aKoH xldMr4rrecKr.rx oJreMeHroB 4.I4, MenAereeea.

Pacnpegereuze B aroMax 3JreMeH[oB B nepBbrx qerbrpex nepl4oAoB.
CrpoeHue nepuoAr.rqecKofi c4crevrr: MaJrbre rr 6o;nlrue lepr{oAbr, rpylrrbr 14

noAfpynnbr. Xaparrepucrr4Ka prAe,rrbnbrx xr,rMuirecKrl x 3reMeHToB DraBHbrx
rroArpynn Ha ocHoBaHr4rz rioJro4eHr4f, B [epuoAur{ecxofr cacreprll I4 crpoeHl4t
a'rorraa 3naqeriue neplioArzqecKofo 3aKoHa ,ur [oHrrMaurax nayruofi Kaprr4Hbr
Mr{pa, pa3BrrTir{ HayKrr 14 TexHr4Kr4.

3. Xunuqecxun censo
Bn4lr xurunuecxofi cs.rsn. Kpna:renraax (non-apuar 14 HenoJurpHar) cer:r, lr

cnoco6rr ee o6pa:onauur. [nuna rr gHeprr4r eBfl3rl. llon-f,rr4e o6
gneKTpoorprrqareJrbHocrn xr4MuqpcKr4x 3JreMeHToB. Crenenr oKucJreHrrr. I1oulnas,
cBt3b Lr ee o6pa:oeanrze. Sapsa vo*a. Merar.nzqecxas cB.f,3b. Tunlr
KpI,{craJIJIIlqecKLIx pe reroK. Mo4pnr ru6pupusarluu op6urarreit.

4. Xutuuqecxue peaKrluu
'lnnu 

xurlruqecr<rax pear<qui: peaKrlr{lr coeAI4HeHIts, pa3noxeHr{f, 3aMe leHr4q,
I,IoHHofo o6vrena. Teuosofi ep$em xr,rMr4qecKr4x pear<qrzft. Coxpauenue u
npeBpaIIIeHLre sHepflrr4 rrpu xrflMv qecKr4x peaKrlu{x. uKopocrb xr4MrrqecKrrx

rrpr4 poA6r pearupyrculr4 x BeulecrB,
r'r Kar€rirr'r3aropbr. O6parurraocrr

peaxquii. 3anuo.ruocrl cKopqcra or
KoHrleHrpaquu, TeMrreparyprr Kararzs
xr4MrzirecKrzx pearquft. Xuunqepxoe paBHoBecr,re r4 ycnoBrrtr ero cMerleHr4r.
OxucnuremnoBoccraHoBr4TerbHEle peaKrlr4r{. BaNgeftuue oKIzciII4TeJlu
BOCCTAHOBIZTEJI14.

5. Ocnoeuote ta,,accbt Heopzatlwtecnux coedwteuui
Ot<ctigu, Kr.rcJrorbr, ocHoBapldt, coJrr4. Klaccn$ilraqur, HoMeHKnarypa,

cnoco6u noryireHur u ceoiicrqa. lloHxrue o6 alaSorepnocru. feuerlrqecKat
cBr3b MexAy ocHoBHbrMrr KJracca44r4 HeopraHl4qecrlrx coeAznenni.

6. Teopun gJteKmponumuvec4o fi ducco4ua4uu
Srer<rporiuru. Heererrpolrrrlr. OcnoeHrre [oJroxeHr4g reoplta

sreKTpoJll{r{qecxoft 4rzccoqua:.1:rtur. luapararyux uouoB - npr4qriHa Ar4ccoquallua.
Pearqara r4oggofo o6rraena. Ycroezr nporexaHpr{ Dearuzfi }roHrroro o6uena .uo
KOHIIA,

7. Pacmeopu. Cnoco6ot supqyeeHun KovqeHmpaquu pcmsopos



Pacrnopuruocru BeurecrB. 3asprcuvocrl pacrBopr4 Mocrr.r BeqecrB or
TeMrreparypbr. Pacrnopenue - Qasrzxo-xuMrz.{ecrfl4fi fipoqecc. Macconax 4o,rx
pacTBopeHHofo BeuecrBa B pacrBope

8, O6qaa xapaKmep ucmuKa Jnemutnor
Xapaicrepurre Qnsauecrne r.r xrrMr4rlecKl,re cBofcrBa. Il{eriovHtre MeraJrJibr.

Coe4uHenu.a Harprr{, Ka!'tr4r B npl4poAe, r,x npuMeueHue. O6rqas xapaKrepr4crvKa
oJreMeHroB fJraBurrx floArpynn II rz III rpynn nepr4oguvecxoft czcrerralr [. 14.
Meu4eneeaa. Kanlqufi , ero xr.IMnqecKze ceoicrna.

9, Oftqan xapaKmepucmuKa Hei4emuuto6, O6ruas xapaKrepr{crrrKa
riuoreHoB. O6qax xapaKTeprrcrr,rKa 3JreMeHToB r:rasHofi no,qfpynnbr V ra VI
IDVIIN.

10. Bodopod
@r,rsuqecKlle r,t xr4MprarecKi,re ceoictsa. Bsar]NaoAeicrBr{e c Kr,rcJropoAoM,

MeT€UrJIaMIr, OKCI{IaMI,I MeTa!'rJrOB II OpraHI4qeCKUMI4 COeI.]1.}i'eHUflMI4.
I 1. faaozenot
Otz:uuecKle, xLIMLIqecKI4e csoicrsa raJloreuoB.

HeopfaHl4qecKrrMr4 14 opraHr,rqecKl4Mt4 BeIqecTBaMI4.
Coe4uuenzr xJropa: xJropoBoAopoA, x:ropt4Abr,
coenr,IHeHI4r.

Xrop, peaxur,rr4 c
llonyueuue xnopa.

12, Rucnopod
Kucropog. Xzuu.recrlre, Slr:uuecxze csoftcrea. llolyueurze KricnopoAa.

A:rnorporz-a. llpurr,reirenze KrrcJropoAa.
13. Asom
O6rqar xapaKTepr,rcrr4Ka 3JreMeHroB rJraBuofi rroAfpyrrnbr V rpynnu. A:or.

Coe4rznenua a:ora. Olrgu'{ecKr.re E xr.iMr4qecxr,re ceoftcrsa Coe,[znesus a:ora:
14. Boda
BoAa. @usuvecr<lre, xv Mt4 qecKr4e CBOI,ICTBA. JHAqCHI4C BO.UbI B

K]4CJrOpOACOAepxaulre

rlpoMr,rrxJreHHocrl4, ceJrbcKov xo3tftcrne, 6rrry, npupo4e. OxpaHa BoAoeMoB or
3arp-s3HeHr.rt

I 5. Ocnoeuote Knaccbt op?aH u.recKux coed uueu ui
OcuoeHrte rroJroxeHr.rr reopr4rz xr.rMliirecKoro crpoeHur A. M. Byrnepona.

3antlcltvoct cnoficrs BeulecrB or xr4Mr.rqecKoro crpoeHr4r l4solepux.
3rexrponnax npupoAa xrrMrzqecrr4x cessefi B MoJre(ynax, opraHr.rqecKr.rx
coe4uueuuft, cnoco6br pa3p6rBa cBr3efi, rroHrrue o cBo6oAHbrx paAr4KaJrax.

1 6. Ifp e d awn orc yzne e o d op o d ur
lorraororz.{ecKuir pflI npeAeJrBHErx yfJreBoAopoAoB, rzx 3neKTpoHHoe rl

fipocrpaHcrBeHuoe crpoeHue (sp' -ru6pupusaryux). Meran. Houenxnarypa,

Qusu.recr<ue Iz xrzMr.rqecKr.re csoficrsa npeAeJrbHbrx yfJreBoAopoAoe. Z:olreplur.
I{uxnonapaQznrr. llpe4e:urbre yn'reBoAopoAbr B npr.rpoAe.

1 7. Henpedenouue yarceodopodor
forraororu.{ecnvrit pfl.A srr4JieHoBbrx yrneBoAopoAoe. ,{eoiiuaa eBfl3l, a- Lr Jr-

cBt3lr, sp" - ru6pz4z:aqus. @nzmtecrore ceoficrna. I4:ovepun yfJrepoAHoro
cKeJTeTa Iz fioJroxeHat ABofiHofi cB{3I4. HOtrleUXnarypa gTr4JreHoBbIX
yfneBoAopoAon. Xraui,rqecxue ceoficrea. llolyveuue yrJreBoAopoAoe peaxquei



Aerr{Apr4poBaHr4{. llpulreueuue srrzJreHoBbrx yrJreBoAopoAoB. llpupo,4nrril
KafryK, efo crpoeHr.re a csoftcrea.

Aqeruren TpofiHal ceasr, sp-rz6pvnu3ar\ut. forr,ro:rorra.recru2fi pa4 auerr4JreHa
Houenxna:rypa. tr43oMepufl. @ra:H.recrze 14 xr4Ml4r,recKr,re cnoficrea, npaMeueHr.re
arJerunsHa. floryuenn e efo Kap6[.{Hbnr cuoco6orra v L3 Mera1a.

1 8. Ap onam u,re c K ue y?ne s o I opo d ot
beu3on, ero 3JreKTpoHHoe crpoeHr4e, xr.tMlIqecKr4e ceoftcrea llpolrulr:renuoe

noJlyr{eHr.re r4 npriMeHeHr4e 6eHsora. fouoloriz 6eusora. BgauMoceqgr
IIpeAeJrbHbIX, Herrpe.4enbHbIX u apoMaTlzr{ecKr4x yfneBoAopoAoB.

19. Vzaeeodot.
Crpoeuze, xr.rMuqecKrre cBoficrBa, poJrb B rrprlpoAe, xlaccusuraqr,n.

Monocaxapr.rgbr 14 4ncaxapLrAbr, npeAcraBrarelll, 6uonorLr qecKas polt. Kpaxrra.,r u
ueirJrloJro3a, crpoeHlre, xr4 Mr4rrecKr4e ceoficrea, po:lb B npnpoAe. llpianeHenae
I-lernloJr03br I4 ee rrpor.i3BoIHrIx. lloHstue o6 zcr<yccreenHbIX BoJroKHax.

2 0, A.u uuo xuan o mu. B en xu.
Alttgoruclomt. Crpoeuae, xI4MlrrecKLIe oco6euHocru, r43oMeput

aMr4HoKr{c:lor . anuQa- aMzHoKr4c:lorbr, I4x 3HarreHr.re B rlpl{po4e. Crpoenue,
crpyKTypa r.i csoficrea 6e,rr<oe. Ycuexz B r4gyqenvtl u cuHTe3e 6err<oe.

2 1. Hyruteuuorue Kucnombt
HyxleraHonue Kv clrorbr, crpoeHr4e HyKJleorrlAoB. llpzrrqrln

KoMIIJIeMeHTapHocrr,r B nocrpoeHr4r4 AeoftHoi cnflpanr4 .{HK. Po"rm HyKJrer4HoBbrx
KUCJIOT B XI43HC,{C'TEJIbHOCTI4 KJIC KI4,

22, Bt'tcoxouoneKynnpHue coeduueuua
O6rqile noHrrur xuMLru BbrcoKoMoJreKynrpH;Ix coe4r.rueuufi: MoHoMep,

[oJIIZMep, cTpyKTypHOe 3BeHO, CTe[eHb rroJrr.{Mepr]3a\u11, cp e nH'A MoreKynqpHarr
Macca. flo.nzvepu:aqzx, noJrr4KoHAeHcarlr4{. Ilurtefi:uas u pa3BerBJreHHa{
crpyKTypa rroirr,rMepoB. 3aszczN{ocrr csoftcre noJrr4MepoB or r4x crpoeHuq.



12.Ku

r6.

flpocbl K BATyIIETeJIbHOMy I4CIbITaHI4IO

XIiMLII{

Ar,HHocrI,L lleprEo4I,r'recrufi saxou r{ [epl4oAl4qecKa"s

cuctertra A.I'I' M HIen BA

3. XutvI[.Iec
4. Xunanqec
5. OcHosHbIe HeopraHl,Iqecrurx coeAI{HeHI{r

6. Teopur sl
7. Pauaopu.

ecKofi IuccoIII4aquLI
BbrpoKeHlre KoHqeHTpaqI{E pcTBOpOB

1. OcxosHrre
2. Y'rcrgue

8. O6rqas
9. O6qar
10. Boaopo.q
11. faro

13. Asor
14. Bo,qa

METAJIJIOB

HEMETAJIJIOB

oofagl,IqecKrx coeAunenltf

AopoAbI
17. Heupe yFJreBoAopoAbI

18. Apo yHreBoAopoAbI
19. Ymeno
20. Auuno Eemu
21. Hyrur OTbI

22. Br,rcoro C COE.II'IHCHI{'I



C n uco x p e xoneudy e.uo fi n umep amypbt

Ocnoeruan
Eropon A.C. Penertlrop rro xI'IMIru' @enurc' Poctoe- na- ,Il,ouy'2009

fa6puenru O. C. Xurrar'rs, 9 xnacc. -i|;4.',2007 '

fa6przemn O. C Xrarr,rua, 8 r.nacc. -M.,2001

la6praemu O, C. XllNauq, 10 macc -l:|l4',2007 '

fa6praenrH O. C., JIHcoea f. I" XzNrfis, 11 rnacc' - M', 2006

I]nerron JI. A Opranuvecras xrMI'Is' 10-11 rnaccr'r' - M', 2009'

fapa H.H., Kysuiqoaa H E., Turona Z'M' Xulrus' 8 rlacc - M' 2010

fapa H.H., Kysne{ona H E., Traroea lI'M' Xurvruq' 9 r<lacc - M' 2010

fapu il.U., Kys'euoaa H.E., Trz'roea I4.M. Xr'rMraq' 10 rnacc -14,2012 3rorHur<os

3.i., toretosa M.K. Xurvnlq. El3. C.qaeu 6es npo6lervr! - CII6, 2011

.I o n o nn umen b H att n umep amYP a

|Iysaron C.A., Ionros B.A. Iloco6ue IIo XI4MI,I[. flporparr,turt' Boflpocbl'

ynpu*"""t", 3a1a'rrv. O6pa:qrr 3K3aMeHalllloHnrx 614 reros'-M' 2 00 1
' 'Kysrlrenxo 

H.E., Eperrlun B.B., llonxon B.A. Haqa;ra xIlMlrLr.3rsaveH, 2006


