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PaccMorpeHo

Ha 3aceAaHhx MeroAhqecKoi KoMhcchh

nporo(on Nez
o44, lf zo/fr.Ns

qecKoh KoMhcci4h

ahol

Paccmorpexo

Ha 3aceAaHl,l]l

neAarorxqecKoro coBeTa

llporoxor or </0 , 2.-/ zo14r.

ne .1

Pa6oqas flporpiIMMa yre6Hoft aLIoq]ITJII4HrI pa:pa6otaua Ha ocHoBe rpe6onannfi OfOC cpeglrero

o6ulero o6pa:onanur, B coorBercrnuu c PexolreHAal{}rrMI{ no opraHI43aIII4It nonyqeH r cpe.qHero

o6qero o6pa:oaannr B [peaenax ocBoeuus o6pa:onareaurx nporpaMlt cpeaHero

npo$eccuona.nrnoro o6pasonanus sa 6aze ocHoBuoro o6ruero o6pa:ooaHI,L c JAeroM rpe6onanui
O|OC u nory.raeuofi rpoQeccuu cpeaHero npotf eccuoHaltuoro o6pa-:onanrr (nucsuo

,(euaprar,renra rocyAapcrBeHHoft norururu s c<pepe noAroroBxa pa6ovax ragpoa lt ,{fIO
Mr.rno6puayru Poccuu or 17.03.2015 Nq 06 - 259), ua oorore flpuuepnofi nporpalrulr
o6ueo6parosa, emHofi yre6nofi .qucq[ru[I{6l <XaNlE.r) ,.nfl npotfeccuora.rruux
o6pa:onaremnrx opranuraqufi, peroneuAonat+rofi (Deqepa-nrnrnt rccyaapcrBegHblM

aBToHoMHbrM yqpexAeHLIeM <(Degepa,rrunii I.{Hcrl,tr}'r pa3B:zr:as o6pa:oranur> (Ilpuxa: }!3 or
21urom 2015 r)

OpraHlrgarus-Da3pa6orrllr: O|EIIOY Tefixoscrufi unoronpotf u:rrrrlrft ro;r,neAx

Xaopocryxuna Orcana Huxoraenua - npefioaaBareJrb xrM]rl u 6uolorurl.
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I.TIACTIOPT PAEOIIET TIPOIPAMMbI YTIEEHOIZ AIICIII4UIIIHbI

'BI'ETC'I

1.1.O6.nacrr rrpuMeueHrlc nporpaMMLr
O6pasoaarelruax [porpaMMa yre6uofi arlcqmrnuHEr qacrrro ocHoBgofi

@fOC no npo$eccuurpo$eccuonamxofi o6pasoaaremnofi nporpauMbr B coorBercrBrln c

09.01.03 Macrep no qurlponofi o6pa6orrce

l.2,Mecro ArrcqrrnJrnHbr B crpyrcrype ocHoBHofi npoQeccrroHaJrsHofi o6pa3oBarerbuofr
lporpaMMBr: ancu[rrJrnua Bxoarrr B o6qrlfi ecrecrBennonayunrrfi qrx.n.

.{r.rcurnmlna oxoarnr e o6ueo6pa3oBarenlr{6rfi uur<n
1.3. Ile.nu ll 3aAaqn yue6noff Arrcq[rrJrrrHsr - rpe6oxannn x p$yJrr,'raraM ocBoennc yqe6Hofi
AII CUIITIJI IIH t,I :

Ocsoelr e coAepxaHxs yve6nofi .ultcqfirrJlnHLl <<Xr.ruur>>, o6ecuequsaet Aocrr.rxeHr.re
o6y'raroqr4Muc, cJreAyrouux pe3yJrbraroB:
. nuqHocmHbai
-qyBcrBo ropaocrrr r,r yBo(eHrr, t< prcroplru u Aocrrrxeur,rrM oreqecrseHHofi xurrlnvecrofi uayru;
xlrMlrqecKlr rpaMorHoe floBeaeHrre n nporfeccuonamnoft ,qerrelsnocru u n 6rny npu o6pauleuuu
c xr.rMr,rqecKr.rMr.r BenlecTBaMr,r, MaTepr,raJraMu Il npoqeccaMH;

-roroBlrocrb K rrpoaoJlxeHr4ro o6paaoeann, s rroBbrrrreHua xna.nuQnrauuu e rc6panuofi
npo(feccaoaa:rxoft aerrerbHocru u o6Texrunnoe oco3r{axue poJrfi x[Mr,rqecKux xounerenurrfi n
3TOM;
_YMEHIIE }ICIOJIL3OBATb ,qOCTI,IXCHI,I' COBPEMEHHOft XI.IMI'TIECKOI HAYKI,I }I XI,IMIIqECKI,IX TCXHONON fi
Ans noBbrureHE, co6crBeHHoro rrHTenneKTya,rr,Horo pa3BrrrE, n nrr6pannofi po(becclroHanbHofi

aesrelbEocTr,r;
. uemanpedmemnotx:
-I4cnoJIB3oBaHI,Ie pa3rLIrIHLrx BITAoB uo3HaBarerLHofi AerreJIEHocrIl Lr ocHoBHLrx

r,ruTeirJreKTyanbHrx onepaquft (uocranonru :aaavra, QopuyJrr,rpoBaHln rrnore3, auufi43a u
crrHTe3a, cpaBHeHr,rr, o6o6uennq, clrcreMarlr3aIIHIl, BbIrBreHLIc npfiqlluHo-cneacraerlr*x cnrseft,
noucKa aHirJroron, Qopuyrllponauua nrrso,{on)aJu perueHr,tr nocrasreHHofi 3aaaqu, rrpLIMeHeHEe

ocHoBxrrx MeroAoB nosuauur(ua6rrcAeHr.rr, Hayquoro 3KclepuMeHra) ruu n:yrearEr pa3nl{qubrx

cropoH xIrMI{qecKI{x o65e(ToB I.t [poqeccoB, c KoropbrMr,r Bo3HuKaer ueo6xo4uuocrr
crarKr,rBarLcc n nporf eccuonaarnoft cQepe;

-lrcnoJrb3oBaHl,Ie pa3nllqHblx ItcToqHIrKoB anr rlonyqeHus xr.rNln.{ecxofi unrpoprr,rauuu, yruenue

oqeHr,rrb ee aocroBepHocrr, ,uJrs aocrr{xeHru xopouux pesynbraroB n npor}eccuoaa,'ruofi c$epe;
. nped em b,}:
- ctbopMr.rpoBaHHocrs npe4cranneuufi o Mecre XLIMI.II4 B coBpeMeHHofi uayquofi
Kaprr,rHe Mr.rpa; [oHr4MaHr-re poJrrl xrrMr.rr.r B 1[oprr,rlrponaxur,r (p]To3opa u (pyuxulronaruuoft
rptMoTr{ocTr.r qenoBeKa aL peIIIeHI4f, [paKTI,IqecKI,Ix 3aAarl;

- BJraAeHr.re ocr{oBononararcrqr,rMr.r xEMrrqecKIrMLI floIlrT}lrMLI, TeopIrrMLI, 3a(oHiMI.l II
3aKoHoMepHocrrMr4; )tsepeHHoe rroJrL3oBaHr.re xlruuvecxoft replruno:roruefi u cuuno:ruxofi;

- BJraaeHue ocHoBHLrMr.r MeToaaMrr HarrHoro rro3Har{sr, acnoJIByeMbIMLI B XITMLIII:

ua6lrc4enue, orucaHrre, rr3MepeHrre, 3rcrrepr{MeHT; yrvrenr.re o6pa6arrtnatt, o6'srcurrt
pe3ynlTar6r npoBeaeHHLrx o[ErroB H aenarr BrrBoasr; roroBHocrs a cnoco6rocrL
[pHMeHrrb MeroaLr [o3HaHrr, flpu perueHr,ru npaKTr.rqecKr.rx 3a,4aq;

- c$opMr.rpoBaHHocrr )aneHrrr.(aBarr Ko.[EqecrBeHHrre oqeHrr.r u [poBoal4Tb pacqeTLl

rro xlrMrrrrecKr.rM rpoprrlylau u ypaBHeHr.rrM;

- Bna.ueHr.re flpaBunaMrr rexHI4KIt 6egonacsocru rtpx [cnonL3oBaHrrr,r xr.rMlrqecK]rx

BEIIIECTB;

- ctpopur.rpoBauHocrl co6crseHuoi no3lluulr no orHolueulrro x xupruqecxofi
unq[opurauuu, nonyvaeuoft Ir3 pa3Hbrx rrcroqHHKoB.
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B pe:ymrare r.r3yqeHrn,uficuunJrr.rHLr o6frarouuficc Aorxen o6naAarr
KoMlereHrlr,rrMr.r, BK;rroqarour,rMr.r s ce6r cnoco6Hocrr:
OK L flonuuarb cyrrlnocrb H corluanLHyro 3uaqrrMocrb croeft 6yayruefi npoqpeccuu,

nefi ycroftvumrfi I{Hrepec.

OK 2. OpranusoBhlBarb coOcrBeHHyIo .qeflTonbnoarb, Ilcxo.u, II3 uenll I4 att0co6oB ee

onpe4el6nnrx pyKoBoAl.rreJreM.

OK 3. Ana.nprgrlpoBarb pa6ovyro cr,IryaIIEIo, ocyuecrBnrrL TeKyuufi rl Hrorossrfi
oueExy H KoppeKrlr{lo co6crnennoft .[erreJr],Hocrl-I, Hecrrr orBercrBeHHocr; 3a pe3ynr,Tarbl

pa6orrr.
OK 4. OcyuecrBJr{rr rrorlcl< ux![opuaqr.ru, neo6xoAqMoft 4nr s(f$erruruoro
nporf eccuoralrHLn< 3a,qaq.

OK 5. llcnonrsorarr uuQopuaqEoHHo-KoMMyHLIxaulroI{HbIe rexHoJroruIu B

.(erTelrbHocTx.
OK 6. Pa6orarr B (oMaH/Ie, aQ<ferrunno o6rqarsc.s c r(oJrJreraMI,I, pyKoBoacrBoM, KJIITeHTaMII.

OK 7. HcnonHf,Tb Bor,rHcK)'ro o6lraxxocrr, B ToM rII,IcJre c npIrMeHeI{IreM

upo$eccnona.nrsrx 3nanufi (.{rr rououlefi).

1.4. PexouenayeMoe r(oJrrrqecrBo rracoB Ha ocBoeune npuuepxofi [porpaMMr,I

AIICqIITIJIIIHbI:

uaxcuuarlruofi yre6uoft Harpy3KL o6fratorqerocs 206 'Iacos, E3 Hlrx ayArIropHaJI

o6yraronllrxce, BKrroqa, nparcruqecKlae sar'srts, - 144 uacoa; BHeayArropuarl
pa6ora o6yuaroqixcs - 62 qacor.



2. CTPyKTypA II COAEPXAHT.TE yrrEEHOrU Ar4CUr4[Jrr,rHbr
2.1. O6rem yveOuofi Aucqu[.,rrHbr r.t BHAbr yve6uofi pa6orur

Bug yue6Hofi pa6orsr O6reu qacoe

Maxculra.nrnaq yqe6Haq Harpy:ra (ncero) 206
O6qsare,'rruaq ayAuropHaq yqeQnan Harpyrna (aceno) 114
B TOM qI.ICIE:

,ra6oparopHue pa6orsr 14
npaKTHrrecKlre 3aHrTr.r, 20

Canocrosre.nuxas pa6ora (no4roronxa petfeparoe, aoKnaaoB,
r,rHAnBl,rayansHoro flpoexra c ucloJrL3oBaHrzeM uHr[opuauuoHnlx
texnoaoruft, OPY, O<DfI r ,(p.)

62

flpoMexlroqHa, arrecraqqs e Qoplre aurlr[epeHuHpoBaHHoro 3aqera
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3. ycloBuq PEAJTTISAULM )4IEEHOfi Ar{Cqr{nJrLIHbr

3.1 Tpe6orauus K MnH[MarbHoMy MareprraJrbHo - TexHnqecxoruy o6ecneqennro
Pearrrlsaqus rrporpauMLr Arrcql.tflnrlHbr rrpealonaraer Ha,ruwre y,re6noro xa6usera Xuuru.
O6opy.qosaHue fre6Horo ra6uuera u pa6oqr{x Mecr:

- rtocaAoqHrre Mecra rro KoruqecrBy o6frarouprxcs;
- pa6o.ree Mecro npenoAaBarens;

- yre6ro-uarnr4nHe noco6rrs: floprperLr f{eHLrx; peaRrlrBbr Ans aeMoHcrpaunoHHbrx olbIToB;
- xolrnlerr yre6uo-Mero,qwrecroft 4oxl,uenraqur,r;

Texnlrqecrfl e cpegcraa o6yreuur:
- flpoer(Top; KoMrrbroTep; 3xpaH

- gneKTpoHulre 3Hrlrrr<;rorreAr.rl,t, yre6nuxn r{a gneKTpoHHbrx Hocr,rreJrrx;
(Dr.r,:rrurr (rayruue).

3.2. I{Hr}opMauuonroe o6ecne.renne o6yveuur
Ilepevexr peKoMeHAyeMbrx y.re6xrrx uraannfi, llnrepxer-pecypcor,

AorroJrHrrreJrbHoft ,rureparypu

,ftrx o6yrarorqlrxce
1. fa6puenrn O.C. Xunrns Am upoQeccuft u cuequaarnocreft rexHr,rqecKoro npo([lrnx:

yre6uux / O.C. la6puerIxn, [I.L Ocrpoyrros. - M.: 2014
2. I-a6puerxx O.C. flpaxrrlryu: yre6.noco6ue / fa6pue:rnr O.C., Ocrpoyr'ron H.f.,

Cira,uros C.A.,,{opo$eeaa H.M. - M.: 2014

,{rr npeno4aaarerr

1. 06 o6pa:onanuu n Poccraftcrofi (Degepaqura. <Deaepa;rrnrrfi garon Poccnficrofi
@e.qepaqr.rr.r or 29 gexa1pt2012 r. Ns273-@3

2. (De4epamnufi rocyAapcrBeHHbrfi o6pa:onaremnufi cran,qapr cpeAHero (no:noro)
o6rqero o6pagonaHns. Yrs. flprara:onr Muao6puayru Poco,ru or l7 uas 2012 r. Ns 413

3. flpuxa: Mr,rno6pnayxn Poccza or 29 aera6pt 2014 r. J\b 1645 ( O BHecexr.ru usuelenufi
B [pr.rxa3 Munuc'repcrra o6pa3oBaHr.r.s v HayKvt Poccuficxofi (De.qepaqlru or 17 uas 2012
r. Nl 413 <O6 yroepxaenr.rrn $e4epansnoro rocyAapcrBenuoro o6pasoBareJrLHoro

crarrAapra cpeAnero (no:ruoro) o6qero o6pasoBaHr,rr)).

4, Perouex.qaqnu no opranu3arlrrlr rroJryn{eHr,r, cpeaHero o6qero o6pa:onarHrrs B flpeAerax

ocBoeHr,r, o6paaonaremnrrx nporpaMM cpeaHero npo$eccr.ronamroro o6pasonanur na

6age ocuoBHoro o6rlero o6pasonanur c yqeroM rpe6ouauufi tfeAepalrusrx
rocyAapcrBeHHbrx o6pa:oearelrxsx craHAaproB u norryvaeuofi npotfeccr,rr.r ulu
cfleqlraJrrHocrr.r cpeauero npotpeccuouaruHoro o6pa3oBaHrar (nucruo ,{enapraltenra
rocyaapcrBeHHofi no:ruruxn n crfepe rroaroroBKlr pa6ouux xaapor u .{IO
Mruo6prayrn PoccNu or 17 .03.2015 No 06-259).

5. fa6puelnr O.C. Xurr,rac aJrq rrperroaaBareJrr: yre6no-ueroat qecroe noco6ne / O.C.
fa6pue:rxn, f .f . Jlrrcosa. - M.: 2014

6. fa6puencu O..C. u ,qp. Xuuur grr npo{eccui u clequaJrrHocreftTexnlrqecKoro
npo<pulr (erer<rpornoe nprroNenre)
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llnrepner-pecypcu
1. pvg.mk.ru - onr.rMnr.ra,qa (floropu Bopo6sdn6r rop6D)

2. hemi.wallst.ru - <Xr.rtvruc. O6paaoaare.nruufi cafir a:rs ExoJrbHrrr(oBD

3. wwr,v.alhimikov.net - O6pasonarearurd cafir Ars trrroJrLurrr(oB

4. chem.msu.su - 3rerrponnar 6a6mlorexa no xur'ar.rr.r

5. www.enauki.ru - unrepner- 3AaH e p,tt ytul.etelt <<Ecrecrnennrre nayru>
6. lseptember.ru - MeroAr4secxa, raBera "flepaoe cenrr6pr"
7. hvsh.ru - xypHzln <Xuutrs B rrrxoJreD

8, uurv.hij.ru/ -<XuIlr]rs u xr,r3H6)

9. chemistry-chemists.com/index.html - sneKrpoHHErfi xypua,r (Xr.rMr.rrut tr xuMrrrD
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4. KOHTpOnb I,I OUEHXA PE3yJIbTATOB OCBOEHT{.g

YIIEBH OIiI AU CqUIJTI{HbI

Konrpo.nr H orleHr(a pe3ynETaroB ocBoeHr,r, yre6xofi aucrruflnrrur,r ocyrlecrBrrerc.f,
npeno.qaBareneM B Epoqecce [poBeIeHr.rc np,IKTrrqecKr,rx sanrrr.rfi, TecrupoBaHr.rs, ron.rpolruofi
pa6or6r, a raKxe BErrroJrHeHra, o6frarculHMr.rcs ur{A}rBr.r.qyIlnbH6rx 3aIla]flvir, IIpoeKToB,
rrccneAoBaHr{fi.

Pe:y.nrrarrr o6y.reHll,
(ocnoennrre lranlrn, ylreuun )

@opurr rr MeroAbr
KOHTPO,.IS I| OIIEHKH

1 2
-HtBr,rBaTb: u3)rqerrHbre BeuIecTBa IIo
(TprrBr.rerJrbxoft D uau rrrexgynapo4Nofi
HOMeHKlraType;

-onpeaeJl.flTb: BaJ'reHTHocTL t, cTeleH6
OKI,ICJIEHIIg XI,IMUqECKI,IX 3JICMEHTOB.

TIrn xHMr,rqecKofi csgsH s
coeAr.rHeElr.rrx, 3apra rlofia,
npoclpal{cTBeHHoe cTpoeHfi e MoneKyn,
rr.rn I(pl,{crar-[uqecKofi perxeTxr{,
xapa(Tep cpeaLr B BoaHLrx pacrBopax,
OKIICJIIITCJ]b II BOCCTAHOBI-ITCJIL,

Ha[paBJIeHr.re cMerrleHr.r, paBHoBec[s

no.q BJrr,r.f,HueM puBJr[qHbrx (laxropor,
r,r3oMepbr r{ roMolon4,
lpEHaanexHocTB BerrIecTB K

pa3nEqH6IM KJIaCCaM HeOptaHLrqeCKrX

,r opfaHfirrecKr,rx coe,4r.rHeHnft ;

xapaKTep B3arrMHoro BJrr.rrHr.r, aToMoB

B MOJreKyJraX, Tr.rnBr peaKqr,rft B

HeopraHxr{ecKoft u opranruecxofi
XHMI,IU;

-xapaKTepu3oBarb: s-, p-, d-9JreuenTLr
flo llx rroJroxerruro n flepuo.4uvecrofi
cr,rcreMe,(.1I. Men4e:reesa; o6qxe
XHMI-IqCCKI,IE CBOfi CTBA META!'INOB,

HeMeTaJIJIOB, OCHOBHbTX (JIaCCOB

HeopraHIr{ecKl,Ix I,I opfaHl,Iqec(ux
coeAuneNuft; crpoeHl{e r csofic, sa

optaxrlrlecKI,rx coeAuaenr,rfi
(ynrenogopogor, cnrrproB, (!enolor,
arnbAerlraoB, rap6ononrrx rr.rc:ror,
aMI{HOB, IIMI,IHOKI.TCJIOT I.I yrnenO4On);
-o6rscHsrr: 3aBr.rcr.rMocrb csofi crB
XIIMHTICCKOTO 3JICMEHTA II
o6pa3oBaHHbrx uM BerrlecrB or
floJroxeHr,rrr B flepr4oar.r'{ecKofi cHcreMe

,4.H.Mexae:reesa; 3aBr,rcuMocrr,

csoficrs HeoptaHllqecKux BerIIecrB or

) Ha6nrogeure ea aerrenrrrpcrbro
o6yraeuoro co cropoHbt
IlpenoaaBaTeJrr;
B:aulroxoHrpolr, o6yralorquxcl,

) Texyurrfi Kourponb npenoaaBarer.s
lpHeMoM <Bonpoc- orner>;
Kourponrurre flpoBepo{r{Ere
arrKTal{Tbr, TecTHpoEaHH.f,,

KoHTponbHLre pa6or6r (no BceM
pa:.qera {);
Teryruufi KoHTpoJrr, Ha npa(Tr4qiecxux
3AHSTI,I'X;

F @poxra:rrnrre
onpocbl no TeMiM;
Korrporsnue pa6orbr;

,{urf if epenquposaHHsrfi gaqer.

I.I I,IHAI4BI.IAYAJI6I{LIE
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rrx cocTaBa r{ crpoeHr,rr, [pupoAy
xr.rMr.Iqec(oi cB13r,r, 3aBl,rcHMocTb
cKopocTt4 xr.rMurlecKofi peaKIIr{[ oT
pa3nr.rqHbrx $axropon, pearqroHuofi
cnoco6aocrr.r opraHr,rqecxltx
coell.rHeHuft oT cTpoeHI.L r4X MOneKyn;
-flpr.rMeHrT6 [paBr.IJIa TeXHrrKr.I

6egonacnocru nplr o6parqenur.r c
xzurqecroft uocyAofi,
na6oparopnrrurl l,r xrrMr.rqecKr,rM]r
pacTBopaMrr;
-BLrrlotrHrrb xr.rMu'{ecxufi 3r(cnep[MeHT
IIo pacrro3HaBaHr.Ilo BaxHefiI]I x
Heopf aHEqecKllx E opraHr4qecKrrx
BEIIIECTB, IIONTICHIrc KOHKPETHbIX

BeIIIeCTB, OTHOCTTUfiXC' K LI3yrreHHErM
(JraccaM coe4ureuufi;
-ocyIr1ecTBnrTb cauoc'roxrenrsrrfi
rroucx xrrMr.rqecrofi rlnQopuaunu c
I,ICIIOJrb3OBaHIleM pa3Jr}lqHLrx
LrcrorIHLII(oB (cnpano.+rrrx, Haf{Hbrx, pr

HayqHo-[olynrpntx urgaxufi ,

KoM[rrorepHLrx 6a: gannrx, pec]?coB
I4nrepneta);

ponb xI.IMIrr{ B ecTecTBo3HaHr.rH, ee
cBs3b c Apyfr.rMr.r ecTecTBgHHbrMr-r

HayKaMu, 3HaqeHEe B XI,r3Hr.I

coBpeMeHHoro o6rqecrBa;

-saxHefi urr,te xuMr.rqecKue rtoHqrI,Ir:
BerrlecrBo, xnuuqecrv fi gneMeHT,

aToM, MOJre(yJIa, MaCCa aToMoB r.I

MOJreKyn, IroH, paaxKarr, aJrnoTpolEr,
I{yror}rALr Lt r.r3oTonbl, aToMHbre s-, p-
, d-op6ura;ru, xr.rMr.rqec()iro cBq3L,
9JreKTpOOTpr,rrlaTeJrLHO Crb,
BaJTeHTIIOCTE, CTeleHL OKI.TCIeHLIT,

rr.r6pngr.raaqr,rr op6ura;refi ,
IrpocTpaHcTBeHHoe cTpoeHr,re MoneKyJr,

MOJrb, MonrpHtur Macca, Mo.lIrpurrft
o6reu rasoo6pasHbrx BeqecrB,
BerrlecTBa More(ynrpHoro Ir
HeMOneKyJr{pHOf O CTpOeHr.rr,

KOMIIJIeKCHBIe COeAI,IHeHIrr,

.qrcnepcHLre crcTeMbr, r,rcTI,IItHBre

pacTBopEr, 9JreKTpoJr[r[rrecKar{

.quccoullaIIHr, Kr.rcJroTHo-ocHoBHbre
peaKur{}r B BoIr{LIx pacTBopax,
IHIPONIT3, OKHCJIEHI.IE }'
BOCCTaHOBJIeBT.Te, 3ne(TpoJrr,I3,
cKopocrb xuMr.r.{ecrofi peaKrlrru,



MexaHr.r3M peaRIIHn, KaTaJIIt3,
rernoBofi 3ooem peal(Ituu,
3HTaJtLfiIIr, TennoTa o6pa3oBaHr4r,
3HTpOfl Ur, XI,IMr.rqecI(ue paBH0BecHe,

KOHCTaHTa paBHOBeClq, yrnepoAHbrfi
cKener, oyHKur,roHaJrbHiu fpynfla,
roMororr4s, cTpyKTypHa, r.r

IIpocTpaHcrBeHHrur r.r3oMepxc,
ITHAYI(THBHbIfi I,I MEOMEPHLIfi
:Q<f exrrr, orerrpolpun, uyxneo1|rl,
ocHoBHbre 111116l pearquft n
reopranravecxofi u oprarl,r.{ecxofi
xtll|{plv;
.OCI{OBHEIE 3A(OHEI XI-IMI,III: 3AKOH

coxpaHeHr.r, Maccbr BeIqecTB, 3aKOH

rrocrof,HcrBa cocraaa, flepuorusecrufi
3aKoH A. Z. Mer4eneeaa, :arou fecca,
saron Anora4po;
-ocHoBHbre Teoplrr4 xr.rMr,I[: cTpoeHr4s
aroMa, xrrMr,rqecKofi cBf,3u,
3IeI(TpOnUTr.IqeCKOfi .EHCCOqUaq14r4

Kr.rcJroT 14 ocHoBaHrrfi , clpoeHr.r,
opraHr.rqec(xx r,r HeopraHr,rqecKr.rx

coe4unenuft (nxrnouar crepeoxr.rMr.rrc),
xLIMI,rqecKyIo K,IHeTr,rKy I,I xl{Mr{qecKyro
TCPMOAI{HAMI,IKY;

- K;iaccu(bfl t<aqlrrc r.r HoMeHrnarypy
HeopmHr.rqecKr.rx H opraHr.rqecKr.tx

coeAr.rHeHnft;
-flpupoAHbre rrcTorrHr.rKlr

yfJreBo,qopoAoB r,r cloco6br rrx
nepepa6or(r.r;
-BerqecTBa LI MaTepl{anbr, rnupoKo
Eolonb3yeM6re B rrpa(Tr{Ke: ocHoBHEre

MeraJrJrbr H cnJraB6r, rpa{r.rr, xnapu,
Mr.rHepaJrLHLre yao6peHI,Ir,
Mr.rHepaJrLHBIe L OpfaHlrqecKr.re
Kr.rc.,roT6r, uIeJIoqlI, IMMLIaK,
yrneBoaopoABr, $euor, auu:run,
METAHOJI, 3TAHOJI, 3TI,IJIEHUIIII(OJI6,

rnfi uepHH, tf oplran6gerr.rA,
ATIETAJIbAEII{A, AIIETOH, ruIIOKO3A,

caxapo3a, KpaxMan, (neTqaTKa,

aM14Horurcnorbr, 6enKr,r,

r.rcKyccTBeHH6re BoJroKHa, KarryKx,
mracTMaccEr, xrrp6r, MbIJIa II Moloufie
cpe.qcrBa;
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Teurr perfeparoB, aorc;raaoB.

1. EuoT exrronorunr reHHarr vtulnelaepvs. 
- 

TexHoJroruz XXI gera.
2. Flauo'rexnoJroraq KaK npaopr,rrerHoe HarrpaBJreHrle pa3Bvtrvtu laayK:a vt

rrpor{3BoAcrBa s Poccrficxoft (De.qepaqrara.

3. Corpeuexnrre Meroalr o6e33apaxnBau[, Bo.qLr.
4. A-n norponr,rx MerrurJroB.
5. )I(r.rsns lr Ae.rreJrLnocu ,{.I4. Men4eJreeBa.
6. <Ilepr.roAzvecroMy 3aKorry 6y.uytree He rpo3rrr pa3pyrrreHr,reM. . . >
7. Cranrea I l4-ro snelreHTa 

- 
TprryMS pocczficrrax $u:rEron-r4eprqlrKoB.

8. I4loronrr BoaopoAa.
9. I{cnornsosaHrae paArloaKTrrBH6rx v3oroloB B TexHr,rqecKrrx ueJrrx.
l0.PentenoecKoe I,I3JrytIeHr4e Ir ero rzcrroJlr3oBalHr,re B TexHHKe x Meatallllre.
1 1.Ilna-aua 

- 
qerBeproe cocrosHr,re BerrlecrBa.

12.Aruop@rrre BerrlecrBa B rprpore, rexnuxe, 6rrry.
I 3.Oxpana oKpyxarcqeft cpe.qLr or xr,rMrrqecxoro 3arps3ueHr4c.

KonuqecreeHrbre xapaKTepncrurll 3arpr3HeH[s oKpyxarorqeft cpegrr.
l4.Ilpnuenerrae rBepAoro u rasoo6pa:noro oxcr{aa yrJrepoaa (IV).
I 5.3arqlrra o3oHoBoro gKpaHa or xttMr.rqecKoro 3arpq3HeHr,rr.
I 6. Ipy6o4utcuepcH6re clrcreMrr, rEx xlaccu@ur ar\za fi HcrroJrr3oBaHr,re B

npo@eccaona-nrrrofi ge.a,relruocrra.
1 7. Kocrueru.recKrre reJrr{.
1 8.flpuruenenue cycnen:aft r.r suylrcri B crpolrrenrcrBe.
l9.Mzneparrrr r-l ropHbre [opoABr r(aK ocHoBa Jruroc$eprr.
20.Pacreoprr Borpyr rrac. Trrrrr pacrBopoB.
21.Bola KaK peareHT vt cpep1a aJrq xrrMr,rqecxoro npoqecca.
22)I(l,z,zsr lr AerreJrBuoc'm C. Appexrayca.
23.Brurag orevecrBer{HBrx yqeH6rx B pa3Br,rrr,re reopur.r :lerrporrz.rr,rvecrofi

at4 ccoquaqula.
24.Y c'tpauetue xecrKocrr,r Boasr Ha rrpoMErrrrJreHrrErx rrpeArrprlrrr.rrx.
25.Cepnar KrrcJrora 

- 
<<xle6 xzlrrzqecxofi npoulrur-neHxocrr,r>.

26.HcnonrsosaHlre Mr{HepaJIrHErx KracJror Ha [peArU)Hrrrrqx pa3nriqHor.o
npoQranr.

2T,Orcralst vt coJtvt KaK c'rpor.rrenbHrre MareprralfiEr.
28.l4croplz.t r:arrca.
29. floeapeHrra, coJrl KaK xr.rMralrecKoe clrp6e.
3O.Mrrororrzrrlfi xap6orrar KanBr1llf,: B rrpupoae, B npoMbrrrrJrer{Hocrr.r, n 6rrry.
3l.Pearqlrr,r ropeHr4, Ha npon3BoAcrae z r 6rrry.
32.Brapryanrrroe MoAeJrlrpoBarrue xr,rMrrqecKzx fipoUeccoB.
33.3nexrponr3 pacrBopoB sJrexTpoJrr.rroB.
34.3lerrpolu3 paclnaBoB 3nerTpoJrlrroB.
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35.Ilpaxrnvecxoe rrpaMeHeHrre 3JreKTpon uza: paSturtwpoBaHlre,
I. zLIIbBaHOIIJIaCTIlKa, rillrEBaHOCTeFU.s.

3 6.Vcropux nonyrreHr.r.s u [pou3BoAcrBa EurroMr,rnrlq.

oreqecrBeHHofi .repaofi MerzllrJry/pt-urn. Conpelrenuoe u
npor.r3BoACTBO.

40.tr4croput oreqecrBeHHofi qnernofi MeriurJryprHu. po:n tre.ralnon a

3T.Snex, po.nurritrecKoe flolrytreHrre r4 pa$r,rHapoBaHr,re Me.uu.
3 8.)I(rasHs r{ AeqrenbHocrt f..{eaa.
39.Polr MeraJIJroB. B ucropt4r4 qenoBerrecxofi qr,rBr.rJrr,r3aur4r.r . klrroput

Ha)ArIO- TexHaqecxoM [porpecce.
4l.Kopposna Mera;rJroB ra cnoco6", 3aulr,rrr,r or Koppo3rr{.
42.klueprwr;e rarrv 6rraropo.qHrre ra3br.
43.Poxaarorqn raJroreHBr.
4 4.LIcr oput ruseAcxofi crrrrqKrr.
45.l4ctopux Bo3rrlrKHoBeHHs, u pa3B:,ztTvr{ opraHr,FrecK olt xu*ruu.
46.)I{usnr r.r AerrenLHocrr A. M. Eyrneposa.
4J.B ra;rrasN| r,r ero Kpax.
48,Polr oreqecrBexHbrx yqenBrx B crarroBJreHr,r w u pa3BtTvtvt urEpoaofi

oprauzvecrofi xvrMupt.
49.Conpeuennbre flpeAcraBJreHfi-rr o reopuu xr,rMnqecKoro crpoenus.
50.3xorrorr.r.recKr,re acreKTEr r,rc[oJrE3oBaHus yrneBoaopoAqoro crrpbr.
5 l.3xonouu.recrrre aclexTrr MexAyHapoagoro corpyAgnqecrBa rro

ucfionb3oBaHrlrc yrneBoaopoArroto cbrpBr.
52,Llcropwx orKprrrlrq r,r pa3pa6orru ra:ossrx a neerrxrrx vr

Poccaficrofr @eAepauara.
53.Xuv.us yrneBoAopoaxoro cbrpb, r rrlor 6yAyular npoSeccrlr.
54.Vrnero.qopoAHoe rorrnrrBo, ero BlrABr r.r Ha3uaqeHxe.
55.Cznte, rn.recKrae Kayqyxv : ucropur^, urroroo6pa:ue r.r nepcrrerTuBtr.
56.PesfiHorexgr.rqecKoe npor,r3Bo.ucrBo r ero poJrb B Ha) rro_TexHr{qecKoNr

[porpecce.
5T.Csapovgoe [pou3BoAcrBo r,r poJrb xr,rMur,r yrJreBoaopoAoB B HeM.
58.He@T r ra ee rpaHcloprupoBKa KaK ocHoBa B3arrMoBErro,{Horo

MexayHapoArrof o coTpyAHzirecTBa.
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