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l. OxuAaenrue pe3yJrbrarbr ocBoeHr.rfl rrporpaMMbr

Jlnqno crnbrMrr p$yJrbraraMrr rBrsrorc.f, :

- 6 ryeHHocmHo-opueHmaquouuoit cQepe: rryBcrBo roprocrkr sa poccuftcKyro HayKy, orHorueHr,re K
TpyAy, rIeJreycTpeMJreHHO CTb, CaMoKoHTpOJrb r,r caMooueHKa;
'6 mpydoaoil cQepe: roroBHocrb K ocosuaHuoMy nrr6opy Aanruefiureft
TpaeKTopr4r.r;

o6paronarenrHofi

- 6 nosuaeameiiauoit cQepe: MorI{BaIII{{ weuux, yr\reur4e yrrpaBJrrrb ceoefi uogHasaremHol
AesTeJIbHocTr4.
rrp e4rrerubrMrr p .'yJrbraraMrr ocB o e'r,rr [porpaMMbr sBr.flrorc, :
- 6 no3Hoaomenauoit cfiepe:
orlplcblBarb AeMoHcrpaIIpIOHHbIe u c€lMocrorreJrbHo rrpoBeAeHHble xfiMl4qecKue SKCnepI,IMeHTbI;
xlacczQnqfipoBarb r.r3f{enubre o6rexrrr rr sBneHarfr:
,qaBaTb orrpeAeJreHr4r r.r3yrreHHrX noumHft ;
onlrcblBarb v pa3nLRarb I{3r{eHHbIe BerrlecrBa, nplrMeHseMbre B noBceAHeBHOfi XVTSHn;
crpyKTypl{poBarb Iasyrennrrfi Mareplzan pI xllMl4qecxyro rzn(popMarlr4ro, nonyrieHHyro r.r3 Apyrux
TICTOqHI,IKOB;

AeJrarb BbrBoAbr r,r yMo3aKJrroqeHr{fi zs Ha6rroreunft:
6esonacHo o6paularrcr BerrIecrBaMH.
- e mpydoaoil c$epe:
rlnaHl4poBarb I'I ocyqecrBntrb caMocrorrenbHyro pa6ory no noBTopeHr.rrc u ocBoeHrzro
TeopernqecKoft uacrfi,
rlnaHupoBarb LI [poBoAI'ITb xl'IMplr{ecxnfi 3KcnepI4MeHT; r{cnoJrBoBarb BelrlecrBa B coorBercrBr{r,r c HX
npeAHa3uaqeHr4eM tl ceoft crealar.r.
- 6 qeHHocmHo - opueHmaquouuoit cQepe:
aHaJII'I3HpOBarE I4 OIIeHI4Barb nocneAcrBrrs. rrs. oKpyxarcqeft cpe4rr 6rrroeoft u[por{3BoACrnenHofi
AegTenbHOCTLI qeIOBeKa.

- e cfuepe 1esonacuocmu crcusuedermerbHocmu:
oKa3bIBaTb nepByro_noMolrlb npl4 orpaBJIeHHrX, oxofax u Aplrprx rpaBMaX, CB.s3aHHb111 C BeqecrBaMr.rn la6oparopHbrM o6opyaonaHneM.
Meranpe4MernbrMr. pe3yJrbraraMr{ rBn{rorc.,r:
- yMeHI4e onpeAensrb cpeAcrBa' reHepl'IpoBarb LrILeu, Heo6xo4zuble AJrr ux peuru3arJLrrt;- BnaAeHI4e yHI4BepcaJrbHbrMr4 ecrecrBeHno-Hayr{HbrM[ cnoco6alrrz Aairanurorrn H3MepeHr{e,na6moAenue, gxcrrepuMeHT, yre 6no e r4c cne.qoBaHlre ;- yMeHI'Ie onpeAentrb uenn Lr 3al.a'qtr AetrenbHocrIa,"'BtI6uparb cpelcrBa peanu3arlr4r.r qenfi I{npr.rMeHsTb r,rx Ha rrpaKTr4Ke;
- IzcnoJlb3oBarb pasJII'IqHbIe plcrorrHHKrz Ans [onyqeHr.rq xr.rMr.rqecxoft unQopuaqrzu.

2. Co.qepxaHrre [porpaMMbr
Pas.qer l. <<fl. rro3Hax) Mrrp)>

I. BneAenue. "Mup raK r.rnTepeceH, Ho KaK ero 11oHsrr?f f ,

Teopun. flanaftre fro3HaroMr.rnrcr. ilpeseHTarlr.rf, Kypca: qenfi ra 3araqv,opraHr43arl ws. sansruilr uux cnequ$ura' llpe4Mer XI'IMI{I'I. rlpoucxoxAeur{e cnoBa "xr.rMu.fi,,. Mecro xvrMrru cpeAr4 HayK orpLrpoAe.

,(o non u umeJtb Ho me op un
SKCrrepLrMeHTaJrbHafl HayKa.

yueduo-ttccnedoaumenrcxufi ypo6eHb. Xutrux -

Irpaxmuxa' 3nax^onacreo c rpyrnoft. I4ucrpyKTalK no [paBr{naM noBeAe Hvrfl Ha 3a'flTwflx.llpaxr'uecxax pa6ora <3naxourzlr.n a *"t"tecxoft na6oparoprzefi, ee o6opy,uoBaHr{eM, c rrpaBr.rnaMr{6esouacHocrlz e Heft)' fielonax urpa <flnau"po"un 
".'iaob.u, oot.ar".""x na yre6nrrft roA>.3narotrcrno c KaneuAapeM KoHKypcHbx ueponpnxruf.

Bxodnaa duazuocmuxa. Anrera <3Haro I,a a"ur. ynaerc - He yMero).If. CsoficrBa BerrtecrBa.
Teopun' Berqecrno rI TeJIo. Berqecrna Boxpyr Hac a B Hac caMr{x. ceoficrna BerrlecrB:



arperarHoe cocrognl4e, IIBer, 3arlax, gneKTporrpoBoAHocrb, TelJlo[poBoAHocrb lt r,[,,3a.{e]t{ Hy)nHo
3Harb csoftcrna nerqecre? Kanaeim - uepnrrft o6rexr r43yireHr4s rreJroBeKa.

,{ononuumenono.S.UfTaJlb - ocHoBorroiroxHraK Teopuv Srorucrona. Ponr M.B.JlorraoHocoBa 14

Anr. Jlanya3be B o6rscuennu peaKrlr,rrl fopeHlrr.
Ilpar<muxa. Jla6oparopHbre orrbrrbr:
1. PaccnrarpllBaHl{e npeAMeroB, cAeJrauHbrx }I3 oAHofo pr rofo xe BgrrlecrBa.
2. PaccrraarpkrBaHne rrpeAMeroB, cAeJraHHbrx r43 pa3nbx BerrlecrB.
3. Paccuariir.rBaHr{e BerrlecrB c pa3HbrMlr $usuuecxul,ru csoft crBaMr.r.
llparruvecxue pa6omr:
I .. Irlsyraerr,r csofi crea BerrlecrB.
2. Ilpono4urr,r xLIMI-Ir{ecKIae peaKIIIM c rlenbro BburBJreHur npr4sHaKoB n yclonufi

reqeHl4f, xrlMl,IqecKoft pearquu (c ucnonosonaHuervt odopydoeaHun qeHmpa <ITOVKA POCTAT)
flononuumenbHo npaKmuKa yvedao-uccnedoaamenocxuit ypooenr. Sxcrypc?rr B arrrgKy.
Jla6oparopHbre orrbrrbr :

1. BrruomreHl,Ie orIbIToB, I,IJlJlrocrprapylort1ux Qusu.recrue I4 xr.rMr,IqecKr4e rBJIeHprr.
Ilparruuecxne pa6omr:
i. I4sy.renuecrpoeHr{slnaMeur.r.HarpenareJrbHbrenpra6opu.
ilI. Zsy.renue cocraBa BerrlecrBa - rleHTpaJrbHoe 38eHo xr.rMr.tu
Teopua. I,Is '{ero cocro.ur eelqecrea? ,{elnrrao Jrr.r BerrlecrBo Ao 6ecxoneqs octu? Arou -

HeAeJIIlMa.fi r{acrl4lla, cocraBHar rracrb Bcex Belrlecrs. MoreKylrr. XzuuqecKuft 3JIeMeHT. Bertlecrsa
rlpocrble I'I cJIoxHbIe. OsHaKoldreHlre c cr.rMBoJraMr4 gJreMeHToB. ClaMsomr H, 0, S, P, C, I, Br, Cl, Si.
llonsrue xLIMLIqeqKoft $opuynrr. gucrrre BerrlecrBa r{ cMecrl. O4nopognbre r,r HeoAHoKparHbre cMecr.r.
Cnoco6rt pa3ABoeHlzs cN{eceft: orcTar4BaHr.{e, Sulrrpoeauue, [eperpr4crailrrrlr,a\arfl" rreperoHKa,
xpoMarofpaQur.

,{ononuumeJrbruo. BsrrsArr ApeBHerpeqecKr4x
3JreMeHTbr c'tuxlrpr. fpeuecxax aroMncrr.rKa. [ernroxpur
Jlyxpequx Kapa "O [p]rpoAe BerqecrB".

Ifp axm uxa. Jla6oparopHbre pa6oru :

I . Mo,qenupyeM xr.rMr4rrecKr{e Qoprraynrr.
2. foroszr\a cMecr.r.

llpaxru-recrue pa6omr :

1. oqncma [oBapeHnofi coma Qun*ponaHr.reM 14 BbrnaprzBaHr4eM.
2. O'{ucrxa MeAHofo Kynopoca nepeKpr.rcrurnu3arlvs (c ucnonwosaHueM odopydoeanun
qeHmpa (TOqKA POCTA> )
,{ononruumeJtbHo npaKmuKa yvedHo-uccnedooameftucxuit ypoaeno, Ila6opatopHbre pa6omr:
1. PaccnaarpuBaHr.re o6pasqoe rrpocrbrx lE cJroxHbrx BerrlecrB, Mr.rHepaJroB r.r ropHbx

ropo,{.
llpamu.recrue pa6orur:
I . PasAeneHr4e cMecr4 qepHr4na-BoAa xpoMarorpa(pueft .

IV. Kaxue 6rrearcr neqecrsa?
Teopua, Itnaccu0rzxalll4tr BeIrIecrB Ha rrpocrbre r,r cJroxHbre, ,{eneHue [pocrbrx eeqecrr ha

MET'IIIJIEI I4 HEMETAJIJITT. CUMEOIrI METAJIJION AI, FE, CU, K, NA, CA, BA, Mg, Ag, AU, Hg, Ni, Cr, MN.
Kucnopo4, ero orKpblTae. llorryueulre Kr.rcnopoAa r43 rrepMaHraH ara rcan i. Co6rapaHrze

Kl'Icnopora AByMs cnoco6auu: MeroAoM BbrrecHeHr{r Bo3Ayxa r4 MeroAoM BbrrecHegr,r.s BoAbr.
onpeAeneurre Kr.rcnopoAa. fopeuue cep'r, ytns v xreJre3a B Kr.rcnopoAg.

BoAopo4 - carr,{brft nerxrzft ras. Irlcropr4r ero orKpbrrr.rfi. fopeurae BoAopoAa "fperr,ryrar cMecb,,.
OupeAeneru4e BoAopoAa, noryrreH[e.

Yuexuc:rufi ra:' Ilo.nyrenue ero I{3 MpaMopa r4nu Merra. onpeAenenue yrneKr4cJroro ra3a c
noMonlbro t43BecrKoBoft solrr.

Coctae Bo3Alxa. I4syreuue cocraBa Bo3Alxa. Ponr A.JIaBya3be. llonsrue o6 uneprnbx ra3ax.
Heon, apfoH, r{x rrpr4MeHeHLIe.

Kucnour. Kuclorrr B rlpupoAe. PacrnopeHr4e KrrcJror B BoAe. .{eftcr:nue cepnofi Kr.rcJrorbr Ha
TKaHb' Meprr [peAocropoxHocrl{ npu pa6ore c Kr4cnoraMra. fieftcrnue Kr{cJror Ha r.rHArzKaropbr.

yr{eHbrx Ha cocraB BerrlecrBa. fpeuecrne
- ocHoBorroJroxHuK arounofi Teoptru. Ilognaa



OqroeaHus. PacrnopeHge ocnoBarrutrt s no4e. Illenour,r. ,{eicrBlae Iqenoqeft na opraHI43M

rreJroBeKa. Meprr ilpeAocropo)KHocrr4 upu pa6ore co uleror{aMu. fleficrr;ue uleloqefi Ha I4HAnKaropbI.

Conr. Kaxr.re 6rrsag colu? Conu B npr.IpoAe. lloeapeuuaf, coJlb. Polr uonapeinrofi coJII'I B

rrcropr4rr qeroBeqecrBa.

OprairuuecKr4e Berrlecrsa: 6emra, xrrpbl, yfJIeBoAbI, HyKJIepIHoBbIe KI'IcJIorbI, I{x ponb Ant
xtlBbrx opraHI43MOB.

,[ononnumenbHo. Merallrr ApeBHocrr.r. Bpousonrrft u xeresHrrfi seKa. flonyuenue MeraJIJloB

B ApeBHocrr,r. llelpu"oA anxr4Mr{r{. Beuecrea- HeBI4AlIMxu. lliresl,Iarl{rlecKas xHMIa{. C.feftnc I4 ero

uHeBMaruqecKar{ BaHHa. lllacruraccbr I4 BoJIoKHa. 3aqelr oHI{ HyxHbI qeJIoBeKY', VIs qefo ux

rIonyqalor.
Ifp axmuxa. Jla6oparopHble pa6orur:

1. I4syraeu csoftcrna MeraJIJIoB.

2. PaccltarpraBaHl4e cIIJIaBoB MeAI4 I4 xeJle3a.

3 . O6napyNeul4e KI,IcJIor B [poAyKT ax ntrralr^ns.

4, 
'{eftcreur 

LIHAI{KaropoB Ha KI,IcJIorbI 14 ulenoqu.
5. Pacrnopenne ocHoBaHuft r soAe.

6. PaccuarpuBaHlre o6pasqon colefi.
Ilpaxua.recrue pa6omr:
1. llonyuaeu, co6upaeM I'I orpe.qeJlteM Kl4cnopoA I{ BoAopoA.

2. Irlsy.raevr cnoficrea MeraJrJroB (c ucnonusogdHueM odopydoaanun qeHmpa KTOqKA

POCTb) )

,[ o n onuumenb H o . Jla6oparopHble pa6orrt :

1. PaccuarpldBaHue o6pasuon nJlacrMacc I4 BoJIoKoH.

llparcruuecxue pa6orrr :

1. Ilonyueuue MeAI{ I43 MaJIaxI4Ta.

V. .flsrrK xltMrrlr.
Teopun . Xutv;as - HayKa o BerrlecrBax. Karrae 6rrnaror nerqecrna? Merallrr lI HeMeraJIJIbI.

Oxc144rr, Kr{cJrorbl, ocHoBaHHf, coJrlt, Ougu.{ecxue n xI,IMI4tIecKHe cnoficrea BeIrIecrB. llpenpaueuur
BerrlecrB Apyr B Apyra. llprsuaru Ia ycnoBllf; TeqeH]If, xI,IMI,IqecKofi peaxUuu. Cocran BeIrIecrB.

Xuunqecrax Soprrayna. Balenrnocru. OnpeAeJIoHI4e BaJIeHTHocrI4 rlo xI,IMLIqecKoft $opuyne. 3aron

coxpaueHlr{ Maccbl BeIrIe crB. XuN,ru.recKlae ypaBHeHI,Ifl .

f ononuumeilbHo . ConpeuenHble reopllu 6unapuocrla gJIeMeHToB.

IIp axmuxa. Korrornuyvt <-fsrm xI,IMI,III)).

,{ononnumenun. CocraBJrenr4e $optvryrr 6unapnrx co€ALrHeHI,Ift no saneHTHocrI,I3JIeMeHToB.

(c ucnonutonaHueM o1opydoaavun qeHmpu (TOqKA POCTA> )
VI. lkyvaeu xuMuqecKue peaKIrHI{.
Teopun . CyuHocu xuuuqecroff peaKrlr4r4. Tnnrr xlrMllr{ecKplx pearqxfi: pa3JIoxeHI{{,

3aMe[IeHHq u o6ueua. Peaxquu 3K3o- r.r gHAorepMr4rlecKl4e. Pearquu o6parurrlrte u neo6pau4Mble.

Cropocrr xr.rMr4r{ecKr.rx pearquft .

,{ononaumenbHo. Oarropu, BJrr4sroulrle Ha cKopocrb peaKul{u. Kararusaropbl u unru6uroprr.
Ilpaxmuxa.
Jla6oparopHbre ofrblTbl :

1 . PasroxeHue MaJlaxtrra rrpvr HarpeBaHpII{.

2. 3ar,rerqeHrle MeAr.r B pacrBope xnopl{Aa MeAIr (2) xeJIe3oM.

,{onon n umerb H o . Jla6oparopnble orIbITbI:

1. Zsyrenlre Brrusnvrs. pa3fifirrHbrx ycroauft Ha cKopocrb xl4Muqecxux pearI1uft.

VII. Mnoroo6pa3rre BerqecrB.
Teopun . Knaccu$r4Karlras u csoficrna BerrlecrB. Msoroo6pa3l4e BenlecrB. KnaccraSuraqul

BerqecrB rro cocraBy. Or<cu,4rr, rrx cocran. llonyreHlre oKcr{AoB peaKllr{efi ropennfi flpocrbD( I{

cJroxHbrx BerrlecrB. Cocrauenue ypanneuuft peaKulrr4 ropeHuq cJIoxHbIX BeIrIecrB. Ycroeus
Bo3Hr.rKHoBeH[q kr rrpeKparrleHr{-s fopeHr4r. MeArenHoe oKucJreH}re. Mepu npeAyrlpexAeHnt
roxapoB.



Kraccra(purallrr oKcr.rAoB Ha ocnoBubre, KI4cJIorHbIe, alrrSotepnrre.
KucJroru, fix cocraB, rnaccu$krKarllrr Ha Kr{cJropoAocoAepxalq[e r.r 6ecxuclopoAHble, Ha

oAHoocHoBubre, AByxocHoBHbre lr rpexocHoBHbre. Kracrornrrft ocrarox. Banenrnocrb Kr.IcJIorHoro

ocrarKa, ponb Kl,rcnor An{ opraHll3Mon pacteruEfi, xr{BorHbrx r{ rIeJIoBeKa. OcnosaHurs, trx cocraB.

fugpoorcorpyfl[a. Ilenovu r4 HepacrBopraMbre B BoAe ocuoBaHr,rs, cocraBJrsnre (foprvryn conefi no
BiureHTHocrr,r MeraJrJra rd KlrcJrorHoro ocrarKa. Knaccr(fuxarlus coJlefr, sa cpeAHlle, KI,IcJIbIe I4

ocuoBubre. Iluqenas co4a v MaJraxr4T KaK rrpr.rMeprr xuclofi r4 ocHoBHoir cor.eft, coJII{ opraHI43MbI B

opraHtr3Me qenos'ex6. Pearqras neftrparrs alq:,ztv.

,(ononaumeilbHo. Cocrasrenlre ypaBHeriuft pearqrru ropenllr cJloxHbrx BeIIIecrB.

IIp axm uxa). Jla6oparopHbre pa6omr :

1. Paccrr,rorpeuue o6pasuoB oKcr{AoB, ocHoBannfi, coreft.
2. IrlccneAosanrle rrpoAyKTa ropegr4q yrnr B Kr{cnopoAe.

3. OsHaKol,rnenr.re co ceoftcreaNrr.r rrrApoKcr.rAoB Harpr.rr, KErJIbIIufl, r'reau (2) unu Nenesa (3).
(c ucnonozonaHueM odopydoeaHun qeHmpa <TOVKA POCTAT)

,{o n onu umenb Ho . Jla6oparopHble pa6our :

1 . I,lccneloBaHr.re rpoAyKroB ropeur,rr napa(f rHonoft cnequ.
VIII. AroM - cocraBHas qacrb BerrlecrB.
Teopan . Aronr. Croxsufi cocraB aroMa. Omprnue gneKTpouoB B aroMe. Onrnrr

3.Pesep(fopAa no orxpbrrr,rrc aroMHoro x,{pa. 3aprA aroMHoro rApa. MoAeru aroMoB. llranerapua.x
MoAenb aroMa S.Pesep$opga. A6corroruafi r,r orHoslrreJrbnaJr aroMHtur Macca.

Cocran rAep aroMon. flporonu. Heftrponrr. Irlsoronrr. XrEpnl.recrufi srenaeur - pa3HoBlrAHocrb

aroMoB c oAr.rHaKoBbrM sapflAoM sApa. Ilon.srue o6 zouax.

,{ononuumenbHo. Arontro-noneKynqpHoe yqeHr.re, Bua,u M.B.JIonaoHocoBa er Ix. ,{anrrona
B CO3AaHr,rU aTOMHO -MO JreKyJrff pHOrO yqeHr4r.

Ifp axmuxa. Irlsrorosreur{e MoAelu Arorua.
.(c ucnonwonaHueM odopydooaHun UeHmpa <TOVRA POCTb) )
flononuumarbHo. Kortrtoxeuyu <AronruoMoneKyn{pHarr reopur).
IX. trIccreAoearerbcKaqpa6ora.
Teopun, flonstue rrccneAoBarelrcrofi pa6oru, ee ocHoBHbre rrpr{eMbr, MeroAbr. 3aurrcen

rlpeAnonaraeMoro I{ccJIeAoBaHut, pa6ouat rr{rrore3a. Xapaxrepracrr,rKa rrpeAMera prccneAoBaur.rr B

o6rqrax qeprax. I{enr. lhan-py6pr4Karop. lllan-npocuerr. llopxAoK rro}rcKa r,rcroqulrxon. I4ryrenue
nr.rreparypbr u or6op $arruuecxoro Marepr{aJra.

(Doptr,trt upeAcraBneHlrs pe3ynbraroB: ycrimrft orrrer, ycrurrft ortrer c AeMoHcrpauwefr,
Marepl,IanoB, rrrlcbMenurtfi otqer, [peAcraBJreH]re MoAeJIIi, gneKTpoHHofi npeseurarJrrn, creHAoBofo
Marepl,Iana LI T.n. lloAroroexa AoKnaAquKa K 3au{r.rre. llopx4or 3arrIHTLr nay.uroft pa6oru.

Ilpaxmuxa. OnpeAenenze Kpyra HafrHbrx npo6reu, Koropbre Moryr crarb o6rerrolr
yrenuuecroft nayunofi pa6orrt. Bsr6op reMbr uccJreAoBaHr.rs. Cocrasrenlre pa6ouero nJraua
I,ICCJIE.IIOBAHI4'.

Pa6ota no 6u6rurorpa$ra.recxoMy rrorrcKy Haf{Hbrx LrcroqH}rKos. Pa6ora s 6ra6rraorere: pa6o'ra
c KaraJloraMu;pa6ora c gJreKTpoHHbrMr4 pec)?caMr.r (Irlnrepner,3JreKTpoHiffire uocurelu).

llpone4enrae onbIToB Lr gKcrreplrMeHToB. C6op gKcnepr4MeHTa.lrbHbrx AaHHbrx. BeAeune
AH eBHr{Ka n a6nlo.qeH pr ft .

BosldoxHHe reMbr:
1. Kax coxpaHr{Tb cpg3Kr{ xtrBbx rleerxoB?
2. Kax nyqme yAaJrsrb rr-f,THa c rxaHefi?
3. lloresira Jrr4 )KeBarerbHas peaunxa?
X. llrorosrre3aHsrrrfl.
Teopun. Xrzrr,rus Bo Bcex c(fepax xr.r3ulr. OcnoeHrre HarrpaBneHvrfr pa3B:'rr:r4s.xvtvrvrvt B Mr{pe lr B

HarrreM fopoAe, o6lacrra, crpaHe.

,\ononaumenbHo. Boguoxnocua Aalrueftueft pa:pa6orrra, pa3Br.rrr{fl TeMbr Haf{Ho-
uccneAoBaremcroft pa6orrr.

Ifpaxmuxa.Kpyrnlrfi cror <BsrrrA Ha Mr4p BoKpyr Hac c noMorrlblo xnMr4r.r))

,{ononuumenbHo. Or.{eruas rou@epeuqur [o pe$eparraeHrru v gKcrrepr4MeHT€rJrbubrM



pa6oraryr. Kolnepunnoe o6cyxgeHrae HTofoB roAa 1r IIHAI{B}IAyanbHog ocMbIcJIeHHe cnoefi

AerTenbuocru. KoncylbTallllfi <<Anafl{s KarIecTBa BbmOJIHeHI4ff npoeKTa).

Ilmozoean duautocmuxa. Anxera-tecr <Tepuunolorraqecruft MI4HrIMyM

xuuura>..AnaJrlr3 rrroron roH(pepeHqlru.

IOHOTO

PasAefl 2.<Tpyanue Borrpocbr o6rqeft It Heopraura.recrcofi xrrMl{u>

I. BsoAnrre 3aHqrnfl.
Teopun. llpeienrauur Kypca: qenrr r4 3a1aqu, opraHl43allus sa:nstuft rI I{x cflerll4$ura.

Ifpaxmuxu Irlncrpyxrax no rexHlrKe 6esonacHocru. EeceAbI o rlpoquraHHoM Ir cAe.lIaHHoM 3a

rrero. ,{elonar urpa <<Illanuponanue pa6orrr o6teAuneHrs). 3naroMcrso c KaJIeHAapeM

KoHKypcHbrx uepoupuxruft .

,ryononnumenbHo. 3uaxolrcrBo c KaneHAapeM KoHKypcHbrx Meponputrufi, n Koropbrx Moxer

npr.rHrrb f{acrr{e aBTop Haf{Ho-uccJreAoBarenrcroft pa6orrt. Cocranlenve uH[LrBlrAyaJIbHoro rIJIaHa

"irn.,qo*re6cxoft 
r rpoeKrHoil AesremHocrra Ha roA. Koucylmalu,Ifl (O(bopMneHlle npoexruoft

narrKlr)). Paccra3, 6eceAa, pa6ota c AononHllrelgrofi nureparypofi.
Bxodnan duazuocmura. Anrera <3natO - He 3HaIo. Vnaerc - He yMelo).

II. Crpoen[e aroMa. leplrogn.recrcufi 3aKoH rr fleprroAuqecnaff cucreMa xl{MnqecKHx

sJreMeHToB n.I4.MeHqeJIeeB a.

Teopun. Seorroqrq flpeAcraBlenuft o6 arortnoM crpoeHI,II4 BelrlecrBa. Arouucrl'IKa ApeBHI{x

f{eHbrx. Ponr M.B.Jlouonocona ra r{.,{anbroHa B pa3BIarI4LI f{eHl{s o6 arouax I'I MoneKynax.

CnoxHoe crpoeHpre aroMa. MoAelu aroMoB. flnanerapua;I MoAeJIb aroMa S.PesepQopaa.

llporouuo-ueftrponuar reopus.
Cocrognue gJreKTpoHoB B aroMe. flonsrue KBaHToBbIx ql4cer. Cocran, cTpoeHI'Ie u ceoftcrsa

gJreMeHTOB, B aTOMax KoTOpbIx 3anoJIHtIOTCt I,2,3 eHeprernqecKlle ypOBHI'I.

Csoftcrsa aroMoB: pa1ivyc, gHeprfis reoHu3alllrr, cpoAcrBo C K 3JIeKrpoHy,

3neKTpoorpr.rrlareJrbHocrb, rz3MeueHrde 3Tr{x ceoficrs B rleplaoAax I4 fJIaBHbIx rloArpynflax.

IlepuoAuvecruft garou crpoeur.rs aroMoB. IlepuoAuuecKoe LI3MeHeHI4e csofcrs gJIeMeHToB I'I

ux coe.urnennfi.
Ileprao4zuecKafi cr,rcreMa xuMr.rqecKr.rx 3JIeMeHToB A.?I.MenaeJleeBa - oro6paxeHue

[epproAr{qecKofo 3aKoHa. Csssr crpoeHl4e aroMa, csoftcrn gJIeMeHTa v efo coeAunexuff c

noJroxeHlreM ero n llepuoguqecxofi cucreMe xI,IMI4rIecKI4x 3JIeMeHTon,{.LI.MeuAeneeBa.

,\ononuumenbHo, Oco6euuocru 3arroJrHeHut gneKTpoHnbrx o6oloqer aroMoB 6oluuux
nep?IoAoB.

flonsrne o JIaHTaHolIAax I4 aKTI'IHoI'IAux.

Ilpaxmuxa. Ypor-uyreilrecrBr.re B lrcropriro XlrMr4nt,,Ilourrtxu xlaccu(puraqfiLl sJIeMeHToB.

Coo6qenrar o pa6orax; o xnaccu$urarlull gJIeMeHToB, Koropble 6rtlu rrpeAnoxeHbl yqeHbIMI'I

xprMlrKaMr4. Xurr4r,r.{ecruft neuep o XI43HI4 }I AefiTenbgocru [,.VI. MeuAeleena (llnan: ,{ercrno u

roHocrb. V.re6a B yHr{Bepcr,rrere rr 3a rpannqeft. Hayrnrte orKpblT[q. lleAaroru'{ecKas'

AeqrerbHo ctr). O $ optvtJIeHLIe My3bIKaJIbHoe I{ xyAoxecrBeunoe.

,[ononaumenbHo. I4nrennerryaJrbuaJ{ urpa "r{ro? f.qe? Koraa?" no fieplloAllqecroE cucteirle

v xapaKTepr4crr4Ke gJreMeHToB (Korraan4rr 3HaroKoB copeBHylorc.s MexAy co6ofi, na6npw
napr6olrmee KorfiqecrBo (pnurex. Bonpocu cocraereHH TaK, 'rro6rr yqalquect ," orBerax

npoAeMoHcrpllpoBanr{ cBor.{ 3HaHlrfi o nepnoAu.{ecroft cl4creMe I4 xIaM}Ir-IecKLrx 3neMeHTax.)

III. XunrnqecKas cBq3b. Crpoenne BelrlecrBa.
Teopun. 3nerrponnar [pupoAa xuvuqecrofi cB.fi3l4. Cnoco6u o6pasonauux v BI'IArI

xr.rMr.rqecKofi cessIl. Ceoftcrsa KoBaJreHTHoft oB{3I,I: AJII,IHa cBfl3r4, gHeprl{s cBs3I{, HanpaBneHHocrl'I

cBf3r4. feolterpu.t MoneKyn. flolxpuocrb cB.u3I4 I4 noJlspuocrb MoneKyJI.

Balenruocm c rorrxIa 3peHnr oneKTpoHHbIX npeAcraBJle:r'uit. Cpaeueuue uonsrnft:
BANEHTHOCTb ?I CTEIIEHb OKI'ICJICHI,IS.

Crpoenue BerrlecrBa. Yponnu opraHrl3arlr4r{ BerrlecrBa. Arrrop(fnrre u KpI4craJInI'IqecK[e

BerqecrBa. KpuculnuqecKue pemerKlr. Csrsr cocraBa H crpoenlls Kpllcrzlnru'recxoft peurerKLI co

cgofi crnar,Il,I BeIrIecrB.

,[ononnumenbHo. llonguae aJrJrorporruu Ha rlpl4Mepe aJIJIorporIHbIx euAoplguenesufi



yrnepoAa-aJrMa3a r,r rpa{r,Ira. llpuquHbr MHoroo 6pazus. BelqecrB.

Ilpaxmuxa. ,{err,roucrparlru uoAelefi Kpncrarnr,rqecroft peIuerKI,I. 3rcnepuuenrrr no
BbrpailIlrBar{Hs Kpr,rcT€uuloB.

IV. 9;rercrpo.nurr.rqecKaq Anccoquaquq.
Teopun. Ssorroq[s [peAcraBJreuuft o pacrBopax. Oragfl.recrat reop]I.f, pacrBopoB. Teunoerre

rBJreHrrr rplr pacrBopax. XunautlecKa:I Teoplrs pacrBopoB A.Irl.MeuaeJleeBa.
Conpeuennafl Teoplrfi. pacrBopoB rar oro6paxeHue reopuu gJleKTponrruqecroft Teoprll

A.I,I.Menaereesh. 
"

,\ononaumenbvo . Ponr B.A.K[crsKoBcKofo Lr Irl.A.Ka6ryxoaa B co3AaHIaLI Teopllu
pacrBopoB. VIott rrrApoKcoulrr, ,{onopno-arqerrropHar cBs3b. Csoficrsa }IoHoB. XIaMu.recrue
cnoficrsa 3JreKrpoJrraron. CsoftcrBa B3arrMoAeftc'reyroulrrx LIoHon. fu4ponus coreft. 3lerrponu:
pacrnaBoB r.r pacrBopoB.

IIp axmuxa,,{euoucrpaquu :

1. BrrAelenue u flornoqeHlre rerrJrorbr rrpl,r pacrBopeHfilT pa3nuunbrx BeIIIecrB.

2. IrlccneAosaHr,re HeKoroprx cnoficrB rroHoB, rlBer, MbIJIKocrb Ha olqyrlb, I43MeHeHLIe uBera
r,rHAr.rKaTopoB.

3. 3nerrponu3 pacrBopoB xnopllAa v,.egu (2) vruonrrra KaJIlIt.
Jla6oparopHble onblrbl :

1. I4cnrrranne pacrBopon, coneft lrHAr{KaropoM.
2. YAaneuue BoAbr c MeAHofo Kyropoca. llpenparuenue cynr$ara MeAI4 (2) " ueAnrrfi

Kyrropoc.
.(c ucnonotonauueM odopydoeaHun qeHmpa <TOVKA POCTAD )

flparruuecrue pa6orrr
1. Peugnue gKcrrepr,rMeHfturbHbx 3aAaq Iro reMe <3rerrponr4TrrrlecKall AllccoqIlaqIat>
Pacqernue 3aAar{I4:

2. Brr.rucreHue c rrpr.rMeHeHr.reM nonqrufi (KpucranJrorl{Aparbl).

3. Peruenue 3a,qarr rro reMe <Pacrnoprn.
Peurenue 3aAaq Ha pacrBopu a) o/o KoHrleHTpauuu, 6) MonrpHair KoHrleHTpaqut
(c ucnonosonaHueM odopydooaHun ueHmpa <TOVKA POCTAT, )
klrpa - npeAcraBJrenue <BoAa - yAr,rBr,rreJrbHoe r.r yHr,rKanbHoe Berllecrno> (Korr,rauAbl foroBtr

rrpeAcraBneHr{e o BoAe B pa3Hbrx acrreKTax: Pom ra 3HarreHr.re BoAbr B )Kr,r3ur.r ruoAefi r.r [p]rpoAbl.
BoAa nar yHr.rKaJrbHbrft pacreopr{TeJrb. YAusuremHbre xrrMr4qecKr4e csoficrna BoAbr. 3rororuqecxoe
3HaqeHrre BoAbr, oxpaHa BoAbr rd Ap.).

V. Xuuraqecrcue peaKrluu.
Teopaa . 3rerrponnax fiprrpoAa xr.rMr.rqecKofi *peaxqura. Kraccu(buxaqus xrauraqecxofi

peaKIII{u. Orracrurerbno-BoccraHoBlrreJrbHbre peaKrlr{u.
Sueprerura r{ Ha[paBJrenr{e xlrMlrqecKux peaxquft .

Tepnro,uunaur{Ka, rrro oHa u3yr{aer. IrlsivreHeHr4e 3arraca 9Heprr4r4 B pearr4pyrouleff cucreue.
Ssrarsnus. Tennoeofi eQ$err xr.rMlrtrecKoft pearuuu
Cropocrr xuuuqecrofi peaKrlr{r. 3aszcuNaocrb cKopocrr{ or pa3rr,rrrubrx ([arropon. 3arou
4eficmyrorqux Macc fynr,q6epra - Baare. Kuueruqecroe )?aBHeHr.re cKopocrlr. 3asucurvroom
cKopocrr{ xI,IMI,IqecKoft pearuuz or reMtreparyprr. Ilpanulo Banrrop$a. 3neprrar aKT]rBarIu[.

,{ononuumenblro, Kara-[us. fouorennufi v rereporennrrft KaraJrlr3. Kararras lr
ranru6aponariue. MexaHIl3M Aeftcreus KaraJrr43aropa. llpuuuHbr rr3MeHeHr4{ cKopocrr{ peaKrlr,ur or
reMrleparypbl I{ KaraJll43aropa. O6parurrarre u neo6parr.rMbre peaKrl}r}r. Xrauuqecroe paBHoBec}re.
Koncraura paBHoBecuq. CN{erqeHr4e xlrMr,rqecKoro paBHoBecr{r.

Ilpaxmuxa. Paccranosrca xoe(p(furlrreHToB B oKlrcJrr.rrenbHo-BoccraHoBr4TeJrbHbx peaKrlr.rf,x
MeroAoM gJIeKTpoHHoro 6aranca I4 MeroAoM rroJrypeaKqraft. PacuerHbre 3aAaqr4:

1. Pacqerur rerlJloBbrx e(f (ferron xr.rMr4rrecKr.rx peaxquft rro renJrora o6pasoeanux lrrn
cropaHu{ r4cxoAHbx u o6pasyroquxcr B pe3ynbrare peaxrlr{lr BerrlecrB.

2. Pacvetrr, cB{3aHubre c Bo3MoxHocrbro nporeKauras peaKrlr{E c prcrroJrb3oBaH}reM

craHAaprHbrx snepruft fu6ca.
,{elvroncrpaquu I. Onutrt, noKa3brBarorq}re cMerrleHr{e xnMr{qecKoro paBHoBecr.rs.



Jla6oparopHbre orbrrbr :

l. 3anracrauocrb cKopocrl4 pgaKrlr{u or KonrleuTpar{r4r4 pearupyroqr{x BerrlecrB, rroBepxHocrr4
conpr.rKocHoBeHr.rr, TeMlepaTypbr.

2. ,{eftcreue 6uoloruqecxlrx SeprvreHToB Ha npouecc pa3noxeHur nepoKcr.rAa BoAopoAa.
BsrnolHeru4e npaKTutlecroft pa6orrr <OrzcrureJrbHo-BoccraHoBr4TeJrbHbre peaxqrrr{)).
3naroMcrso c xc.I3HbIo vt AerreJrbHocrbro 3HaMeHr{Tbrx xr4Mr.rKoB: MBIIouon ocorlla(c

acnoilb3onaHueJ\t odopydoooHun qeHmpa <TOVKA POCTA, )
VI. Xulr'us rieMeraJuros.
Teopun. O6:op ro noJroxeuuro B reprroAr,rqecroff cprcreMe A.I4.MeHaeJreeBa. Crpoenue

ATOMOB.

fiononuumenbHo. ZsI\,reHeHLIe cocraBa, crpoeHr.re u cnoftcre npocrbrx BerrlecrB-HeMeraJrJroB,
o6pa6oranHbrx grleMeHraMv: 1) o4noro nepproAa; 2) oanofi rp)mnbr flepuoAr4qecxofi czcreurr
n.I4.MeuaerreeBa.

Irpaxmuxa. .{elroncrp arfzrfi: MoAelu Kpr{crannurrecKr{x perrerox.
Jla6op aropHbre orbrrbr : llonyrenr4e rracrr.rrrecxoft cepbr.
Pac.rerHue 3alatrr4: Perneupre 3aAaq pa3Hbrx rr4[oB.
Brrnycr xuMu'{ecroft creHra3erbr Ha ocHoBe rz3yqeHHofo Marepr4ana. CocrasreHue

3aHHMareJIbHbrx KpoccBopAon..(c ucnorb3onavueM odopydoaaHun 4eHmpa <TOVKA POCTb) )VII. Xuuus MeraJrJroB.
Teopun . OSsop MeraJuIoB rlo [oJroxeur{ro B nepr4oAr.rqecxoft cr{creMe A.I4.MenaeJreeBa pr

crpoeH[rro aroMa. B raArr Kpr{crarrnuqecKr4x p e[reroK MeraJrJroB. cnnaur.
Kuclopo4nrre coe,qvHeul{t MerannoB; rz3MeHeHlre ux ceoftcrs B rrepzoAax v ruraBHbx

floAfpyrlrax repr4o,4r,rqecrofi cucreuu. flongrfie o [epuoKcr4Aax v fzrnpvllax.
3lexrpoxraMllqecKl{e [poqeccbl. Ilongrne o6 onexr'poAHoM rroreHrlr.raJre. Snexrpoxranrraqecrrafi

prA Hanpsxenuft naeralnoe. f anrsanu.{ecxuft gJreMeHT.

fiononuumenHo. Oco6enuocru 3anoJrHeHra.rr gneKTpoHubx o6oro.{ex aroMoB MeraJrJroB
no6oqHrx noArpyrlrr. flpuuuna cxoAHbrx gna.reHuf pa,4rrycoB aroMoB. 3Heprzx r4oHrrsarl]rr.r grlrx
SJICMEHTOB,

If p axm u x a.,{enao ncrp arJrru:
1. Mo.qenu Kpr{crannuqecKr4x coeAr{HeH}rft Nrerarroe.
2. O6pa:qrr MeraJrJroB 14 cnJraBoB.
3. Orucnnrenrurre csoffcrBa coeAr.rueuuirxpoua (4).
Jla6oparopnbre onbrrbr:
1. PaccuarpuBaur4e o6pasqoe MeraJrJroB r4 cnJraBoB.
2, CocrasreHr.re raJrbBaHraqecroft fiapbr. nri

Pac.rerFrrre 3aAar{u: pe[reHr4e 3afta!- pa3Hbrx rr{[oB.
.(c ucnonotonaHaeM o6opydooaHun 4eHmpa <TOVKA pOCTh, )
VIIII. llccJreAoBareJrbcKas pa6ora (monurco dnn zpynn yve6uo-uccnedoeamenacKoeo ypoenn).
Teopun.Ilonsrue plccJreAoBarelrcroft pa6oru, ee ocHoBnbre nprreMbr, Merorbr. 3arr6rcen

rlpeAnonaraeMoro HccJleAoBawux, pa5ouas fl{rloresa, Xapanrepucrr{Ka npeAMera [ccneAoBaHr.rs B
o6qux qeprax. {enr. llnan-py6pl{Karop. lhan-npocnerr. llopr4o* norc*a racrorrHr,rKon. I,Isyrenue
nl{Teparyprr z or6op Saxru'recxoro MarepI4ara. Or6op rr orIeHKa ronfrenHbrx,qaHHbrx. Perucrpaqnx
u xlaccz(fvKar[r4s" MarepI'IaJIa. Tpe6oaaHl{t K rroAforoBKe gKcnepvMeHTa. Cuoco6u nepnla.*rofi
o6pa6otrcra 3KcrIepI4MeHTaJIbHbrx AaHHbrx. KaqecreeHustfr. u Kolr4qecrBenHuft aHyrug lonr{eHHbrx
,uaHHbrx. Onncasue [onfreHHbrx Saxron uccJreAoBanwx. O6pa6orKa gMnr4pr,rqecKoro Marepvana.

OcrroeHrre sJIeMeHrbI crpyKTypbr neqarnofi prccJreAoBaremcxofi pa6b6r,
@opvlbr npeAcraBneHllq pe3ynbraroBr ycrusrft orr{er, ycrurrft orqer I AeMoHcrp a\ueit

Marepl,ranoB, ttrrcbMeHnrrft or-{er, rpeAcraBrreHr{e Mo.ueJrI{, gneKTpoHHoft npeseHTat\fiLr, creHAoBoro
Marepl{aJla I'I T.n. floAroroera AoKraAr{uKa K 3arqr.rre. llop-sloK 3arrlr4Tbr uayrnoft pa6omr.

Irpaxmuxa. Oupe4eleHIae Kpyra Har{Hbx upo6reu, Koropbre Moryr crarb o6rexrou
yrenuuecxofi nay'rHofi pa6orut, Brr6op reMbl rlccJreAoBaHr{r. Cocrasreuae pa6ouero rrJraHa
I'Iccre.{oBaHI4s. Oupe4elenue 3aMbIcJIa npeA[onaraeMofo r4ccrreAoBaHrzr, pa6oueft rurrore3br.
Xapaxrepucrl'Ixa npeAMera I,IccneAoBaHLrfl. B o6qttx qeprax. Irlroronrre 3alflTwfl.



T e op un. B osNroxuocru AanbHeft urero lrcyreuplt reMbl.

Ifpaxmuxa. Xrarr{ra.recxufi neuep "Xnurqecxue .ryAeca" Paspa6orKa cIIeHapI4t I{ perIeruIIItI{.

floolfopunenue uopr(fonrao v npoerruofi rrarKri. Izlrorosas roH(fepenuur c rprIrJIaTneH]IeM

crequanficroB lrHcrr,rryra gKoJrofftr.r BoJrxcxoro 6acceftna PAH. Kortrtertfisnoe o6cyNgeHl,Ie I4TofoB

roAa r4 r{HA}rBr{AyaJrbuoe ocMbrcJreH}re csoefi Aesreflbuocru. Koncynbrarllas <Anaffas KarlecrBa

BbmoJrHeHrafi npoeKTa).
Ilmozoeun duazuocmuxc. Anrera-Tecr <Teprr,runororu.recrufi MrrHl{lvryl{ Iouoro xHMI,IKD).

AnarHs r-rroroB iiois epenqrr4. rBopqecrux pa6or.
PasAer 3.<<Pemenuq 3KcnepuMeHTaJrbHbrx rl pacqernbrx 3aAarD)

I. BnoAnrre 3aHqrufl.
Teopan.llpesenraqr{s Kypca: qenu E 3a4aqn, opraur.r3arlussalflTuir I4I4x crlelll4(pura.
Ilpaxmuxa. I4ncrpyrraK rro rgxHr4Ke 6esonacuocru. EeceAbr o [potII{TaHHoM I,I c.qenaHHoM 3a

Jrero. ,{enonar vrpa <Ilnaunponauue pa6orrr o6reAunenfi.f,). 3HaroMcteo c KaneHAapeM

KouKypcHbrx Meponpuxr.ui1 B Koropbrx Moxer nplrHffTb fracrlre aBTop yHI4P. Cocrauenue
r.ruAr.rBr{AyanbHoro nJraHa }rccJreAoBarelrcrofi 14 rrpoeKTHofi Ae.s'relbHocrI4 Ha foA. Koncylrrauua
<O(popuneHr,re npoeKrnoft nauru>.

Bxodnan duazuoctnuxc. Anrera <3uaro - He 3Halo. Yuerc - He yMelo).

il. BrrnoA xrrMr{rrecKux rfoprvryr.
Teopun. O6rqas JrorlrKa rroAxoAa K perrreHirro pacrrerHbrx 3aAaq. Cucrelta o6oguaqenrax ra $opnaa

3 arrrcrr. YcranosreHr.re ilpocre ia:ll'efr. MoneKynfipn ofi u crpyKrypHoft $ opvryr.
Ilpaxmuxa. Cocrasnenr,re xr.rMfiqecKlrx ypauHenuff. Paccraerenue xos(p$nqueuron B xLIMI,ItIecKI,Ix

ypaBHeHr,rrx. HaxoxAeHrae xlrMrEqecroft (foprrrynrr BeqecrBa rro MaccoBbrM AoJrqM gJIeMeHToB.

HaxoxAeulre xr.rMr4rrecrcoff (popivrynbr rro orHorrreHr.rn Macc gneMeHToB, BxoAtl{lx B cocraB AaHHoro
BerrlecrBa. Haxox,qenlre xvMr4rrecroE QopivryJrbr BerrlecrBa no MaccoBbIM AoJIfiM gJIeMeHToB, ecJIrI

yKa3aHa rrJrorHocrb r.rJrr.r orHoclrreJrbnaJ{ rrJrorHocrb AaHHoro BerrlecrBa n raroo6pasHoM cocrosnfiI,I.
III. Pacqerbr rro xuMnrrecKurrl rfopnry.rranr.
Teop ua. Ilpocrrre Be[IecrBa. Croxnrre BerrlecrBa. MonerynxpHarr Macca.
Ilpaxmuxa. Cocranrenue (foprrayn [pocrbrx BerqecrB 6nnapurx coeAuueuufi; cJroxHbrx

BeulecrB; rrcrroJrb3oBaHr.re 3HaHrafi o sareHTnocrlr. HaxoxAeulre oruorrreHlrtr Macc gJIeMeHToB rro
xr.rMr.rqecKoft Soprrryne cJroxHoro BerrlecrBa. HaxoxAenxe co.{epxaavrfl MaccoBbrx Aoneft sneil{entos
B cJroxHoM BerrlecrBe. HaxoNAeru{e Maccbr gJreMeHTa no lr3Becnrofi uacce cJroxHofo BerrlecrBa.

HaxoxAenlre Maccbr cnoxHoro BerrlecrBa no saAaHHofi Macce gJreMeHTa. Peruesue 3aAaq Ha

BbrrIlIcJIeHI4e orHocl4TeJrbubrx MoJleKynrpnbrx Macc, BbrrrlrcireHl,Ie MaccoBbrx ornofiIeHr,rft xuNru.recKrax

9JTeMeHTOB B CJTOXHOM BerqeCTBe.

IY. Pac.rerbr c ncrroJrb3oBaHrreM noHflTnq <<Mo.nrx
Teopun, Mom.
Ifpaxmuxa. Brr.rucreur.re KoJrlrqecrBa BerrlecrBa, coorBercrByrorlero orrpeAeneHnofi uacce

BelrlecrBa. Brr.rracreHr4e Maccbr BerrlecrBa rro r,r3BecrHoMy rrucny lroreft BelrlecrBa. Buqucrenfie
rIlIcJIa aroMoB I{ MoneKyJI, coAepxarquxcs B orrpeAeJreunoft uacce BerrlecrBa.

Y. Pacqerbr, cBff3anHbre c [crroJrb3oBaHrreM orHoc[TeJrbubrx rrJrorHocreft r.r vro.nnpHono
o6relra ra3oB. .

Teopun. flnornocrr.
Ifpaxmuxa. HaxoxAenue rlJlorHocrvt rr orHocr.rreJrrnoft nnornocrlr fa3a rro xrauuqecrofi

Soprvryne AaHHoro rasa. Brr.{r.rcJreHue o6reua onpeAeneHsoft uaccrr rasoo6paruoro BerrlecrBa.
Brrqucrenple Maccbr ra:oo6pasnoro BerqecrBa, 3aglrMaroulero onpeAeneHuofi o6reu. Brr.il4creur.re
Maccbl BelqecrBa rro ypaBueHlrrM xr{MrarrecKlrx peaxqufi, B Koropbrx yqacrByror unu o6pasyrorcs
fa3br.

YI. Pacqerbl, cBtr3auHbre c onpeAeJreHr{eM Maccoeoft Aorr.r pacrBopeHHoro BerrlecrBa B
pacTBope.

Teopun. Pacrnoprr. PacrnopuMocrE. KoHqenrpaqus pacrBopoe. llpoqeHrHas KoHueHrpaqrds.
Monxpnax KoHIIeHrpaIIr,rr. HoprraanbHaJr KoHrleuTpaur.rfl. llepexoa or oAHoro Br.{Aa KoHrIeHTparInr K

ApyroMy.
,{ononuumarbHo. Crenenr gJleKTponuru.recroft Ar.rccour4arl}ru. Boaopo.qnuft [oKa3areJrb.



fu4ponns
Ifpaxmaxa. BrrqracneHr{e Maccbr pacrBopennoro BelrlecrBa lt pacrBopl{TeJlr, ecJII4 Ia3BecrHbI

MaccoBbre Aonu pacrBopeHHoro BerrlecrBa vrMacca pacrBopa. Brr.{ucneHurfl, cBnsarrHble c

pas6aelenueM pacrBopoe. BrFil{cJreHpre Maccbr BerqecrBa Iro I,I3BecrHoMy KoruqecrBy BelrlecrBa.

BrrryrcneHr,re KoJrr{qecrBa BerrlecrBa rro }r3Becrnoft uacce aeuecrna.(c ucnonb3oaaHueM

odopydoeaHun qewmpa <TOVRA POCTAD )
YII. Pac.rerbr no ypaBHenrrsM xrrMrrrrecK[x peanqufi.
Ilpaxmuxd. E:sr,rucJreHr4e Maccbr rrpoAyKTa peaKrlr4r4, ecJru I4sBecrHa MaccoBafl rons BbrxoAa

rpoAyKTa peaKrlr{v ro cpaBHeHprro c reoperprqecKr.r Bo3MoxHbIIr,r (u o6parnas zaraua). BrrqHcnenue

Maccbr rrpoAyKTa peaKqrau, ecnr{ oAHo lr3 }rcxoAnbrx BeulecrB B3fiTo n Izg6urrce.

YIII. Pa cqerbl rlo rep MoxI{MI{rrecKI{M yp aBH eHr.IqM.

Teopun.OrnclrreJrbuo-BoccraHoBureJrbnbre upoqeccrr. MeroA gJleKTpoHnoro 6alanca.

,[ o n onn umenb H o . Zonno- grerrpouxrrft MeroA. Snerrporurs.
Ilpaxmuxa. BruucleHlre Ha ocHoBe repMoxr,rMlrrrecKoro ypaBHeHI4s, KoJll{qecrsa srrAereHuofi

r{Jrr,r noilroIqeuuoff TerrJrorbr rro r43BecrHofi uacce oAHoro I43 pearupyrcqux BeIrIecrB. HaxoN,{enue
Macc pearupyrcrqr4x BerrIecTB, ecJrr.r [3BecTHo, KaKoe Korr4trecTBo TenJIoTbl BbIAoJII{JIOCT S AaHHOfi

peaKrIIrlI.
IX. Peurenue rcoubnnnpoBaHlrblx 3aAarr rr oJrIrMnrIaAHbIx 3aAaq.
Teopun. Ocnonrr KoJrrlrrecrBeHHbx pacqeroB B xr.rMur,r. SrnfisareHr. OcnosHrre fa3oBble

3aKOHbr.

I o n onu umenbH o. Morxpnrrft o6rert.
Ilpaxmuxa. KaqecrseHHbre 3a!laqv: 3aravLr Ha u4enru$uxaul4]o BeIrIecrB, 3arac^v Ha

pa3AeneHlre cueceft, garaqv Ha 3HaHLIe LBoMepHI{.

Korfl.recrseHnbre 3aAaqu. OnpeAeneuue KoJI]IqecrBeHHoro cocraBa cMecll BeIIIecrB.

O6reunrre coorHorrreHr.{fl B peaKllr{f,x MexAy ra3aMI,I.

Pac.rerH rro ypaBHegr.rrM HecKoJrEKlrx noAcneAcrBeHgblx peaxqufi. Cpanneuue

KOn[qecTBeHHbrx AaHHbrx HecKoJIbKHx npoqeccoB.
X. HccJreAoearefibcKaq pa6ora
Teopun.llonsrue uccJreAoBarenrcrof pa6orrr, ee ocHoBHbre lrpueMbr, MeroAbI. 3al,mrcen

lpeAnoJraraeMoro vccneAoBauux, pa6ouax n{rrore3a. Xaparrepucr}IKa npeAMera LIccJIeAoBaHvt B

o6ulprx qeprax. Ilenr. llnan-py6plrKarop. flnau-upocnexr. floprAoK rollcKa llcrotlullror. Irlayrenue

Jrr.rreparypbr ra or6op Saruuecroro Mareplrana. Or6op tl orIeHKa rroJlfreHHbrx AaHHbrx. Perucrpaqur
u rnaccu(pr.rKarlrlfi Marepr.rana. Tpe6onanr,rff K rroAroroBKe sKcrIepI,IMeHra. Cnoco6rt uepnuvnofi
o6pa6omu gKcrreplrMeHTaJrbHbrx AaHHbx. Ka.{ecrseunrrfi u KoJrr.rqecrBesnuft anaJrvg noJlyreHHbx

AaHHbrx. Onracanue ronyqeuHbrx Sanron uccneAoBavux. O1pa6orKa gMnl{pruIecKoro Marepllana.

O uroenrre gJreMeHTbr crpyKTypsr neqarHofi r.rccJreAoBareru cxofi pa6orrr.
(Doplmr [peAcraBJreHr{.rr pe3ynbraroB: ycrnrrfi orirer, ycrurtft orqer c .{eMoHcrpauueff

Marepr.rafioB, nr{cbMeHHufi orqer, [peAcraBJreHr{e MoAeJrr{, 3neKTpoHnofi npeseHTaulrtr, creuAoBofo
MarepHana LI T.n.

Ifpaxmuxa. OnpeAelenrae Kpyra Ha) {Hbx upo6relr, Koropble Moryr crarb o6terron
yrenuuecrofi nay-ruofi pa6orur. Brr6op reMbr r{ccJreAoBaHr4.s. Cocrauenue pa6ouero rIJIaHa

r{ccneAoBaHr4s. Pa6ora rro 6u6tmorpa(fuuecxouy ror{cKy HayqHbIX pIcroqHI,IKon (IrlnrepHer,
gneKTpoHHrre uocureru).

flponegenue onbrroB Lr gKcrreprtMeHToB. C6op gKcrrepr4MeHTaJrbubx AaHHbx. BeAeuNe

AHeBHr.rKa ua6nroAenuft .

V-racrue n nayunoft xon(pepenqara.
XI. Ilroronrre 3aHflTuq.

T e op an. B oslaoxHocrr.r AaJrbHeft ruero u3yrreHr4{ TeMbr.

Ilpaxmuxa. Or.rernar r<on(pepeuqur tro pe(peparrnnnbrM r,r gKcrrepr{MeuTaJrbHblM pa6orarvr.

Koffrexrl,tsnoe o6cyNAeHr4e r.rroroB roAa r{ nH1r4BnryanbHoe ocMbrcJreur4e ceoefi AeqrerbHocrl4.
Koncynrraqfis (Auanr.r3 KaqecrBa BbmoJrHenr4fi [poeKTD).

Ilmozo a aa d uazuo cmuxa. Aurera-recr <Tepuunororfir{ecxuft lruuuMyM roHoro xI{MUKD).

Anzurfis uccJreAoBareJrbcKr4x pa6or fi npoeKTnbrx rranoK. Auarus ]rrofoB ron$epeHqrara



PasAer 4. <<O cneqeHrre np[qr.rHHo-c.[eAcrB eH Hbrx csssefi B xr{Mrrqecr}Ix reoprrfl x>>

Teua 1. Cucrelra nonqruft o BeuecrBe
Tena.l..l.Bnoanbre 3anflTr.rq. Cocras - rleHTpaJrbnan npo6leMa rr3yqenrrfl xrIMLIqecKItx

coeAunenuft.
Teopun. llpesenraur.rfi r(ypca: qenr4 r{ saraqv, opfaH}r3arlns, gauxruit r ux c[eq]I$ura. Arou -

rraenrqaftrua.'I qaoTltqa xr,IMr,IqecKoro 3JreMeHTa, xplMl4qegKag eAllHr{qa. Pasnnrug aroMllcrnqocKllx
rrpeAcraBnenufi. Arouuo-uoneKynrpHoe yqeur4e. CnoNnrrfi cocran aroMa. Xpril,tra.{ecrufi sneuenr.
CrexuouerpuqecKue 3aKoHoMepHocrra cocraBa BerqecrB. 3aeucur"rocrr ceoftcts BelrlecrBa or cocraBa.

Ilpaxmuxa. Irlncrpymax no rexHuKe 6esonacHocru, BeceAbr o [poquraHHoM I4 cAenaHHoM 3a

lero. ,{eroBiur }rrpa dllanuponanue pa6orrr o6reAraneHlrr). 3naxoMcrso c KaneuAapeM KoHKypcHbx
Meponplrsruir, y Koropbx Moxer rrpr.rH{Tb yrracrpre aBrop yHI4P. Cocrasreuue vn&rBvrAyanbHoro
[JraHa uccneAoBaremcroft Lr upoerruoft AerreJrbHocrr4 Ha roA. Koricymraqux <O(poprvuenue
npoexuroft [anKr,r). Paccxas, 6 ecera, pa6ora c AorronHurerurofi nrEteparypoft .

c ucnorb3onaHueM odopydooaflufl qeHmpa <TOVRA POCTAr
Bxoduan duaarccmuxa. Anxera <3naro - He 3Haro. Ynaero - He yr!{ero).
Tena l.2.Crpoewue aroMa (arorrtnrft ypoBeHb xr.rMuqecKofi opranu3arlurr seqecrsa).
Teopan. Mo.{enu aroMoB. KsaHrosrre qucra. Cocrar, crpoeHr{e fi csoficrsa aroMoB 3JIeMeHToB

rJraBHbrx noArpy[fl. Oco6ennocrr.r 3arroJrHeur{r SneKTpoHHbrx o6oloqex du f- greN,IeHToB. Ceoftcrea
cBr3aHHoro aroMa: parvyc aroMa, gHeprr{r !roHr{3arl?rr{, cpoAcrBo K gneKTpotty. llepuoAllqecKoe
lr3MeHeHlre cocraBa, crpoeHlrr u csoftcre aroMoB. Crpyrrypa llepuo4u.recrofi cprcreMbr r{ crpoenl{e
aroMa. Cessr rroJroxeHrr.,r gJreMeHTa n flepuo4uqecxoft cucreMe xnMr4r{ecKr.rx gJreMeHToB

A.I4.MenaeneeBa c cocraBoM 14 crpoeHrzeM ero aroMa r.r csoftcrsaMra.
ITpaxmuxa. Jla6oparopHarr pa6ora <floryueuue u ceoftcrBa KoMnJreKcnbrx coeAuneunft>.

Jla6oparopnax pa6o:ra <Paccuarpr,rBanr.re Kpr4craJrnoB noA Mr4KpocKonoM). CerrrnHap

<IlepuoglruecKoe r.r3MeHeHr.re csoficrn gneMeHToB>. Ceuunap <Xapamepvcrvna 3JreMeHTa rro efo
rroJroxeur4ro n llepuogu.{ecxofi c]rcreMe xr{Mr.rqecKr.rx gJreMeHTor r{.LI.MenAerreeBa).

c HcrroJrb3oB aHrreM o6opy4onanr{ff rIeHTpa <TOTIKA P O CT b)
Tema 1.3. Teopuq xnMnqeucofi cssgn (uonerynxpurrfi )?oBeub opranr.{3arluu neuecrna).
Teopun. Moneryra - cprcreMa B3alrMocBtr3auHbrx aroMoB. Cnsgrrnauue aroMoB c pasnoft

xl,rMlrqecKoft upupo4ofi. OcnosHsre BnAbr xriMr.rqecKoft. csssu: riroHHa.s, KoBaJreHTHar (norrpuax u
nenorrpnax), MerarruuecKall. BuArr cax3efi, o6ycroueHHbrx xapaKrepoM nepeKpblBaurrt
op6ratareft(a u n - cBq3?r, oAr{HapHbre, 4noftnrre, rpoftnrre r4 rp.). Csoftcrea KoBaJreHTHofi u nor*rofi
cnsge[. [ouopno-arqeuropnrrft MexaHr43M o6pasonangr rcoeareurHoft cBr3r4. Konuercnrre
coeAl,rHeHr{{, I{x crpoeuur, cnoft crna.

Ifpaxmuxa. Jla6oparopHafi pa6ora <?Icurnauue gneKrpr4.{ecroft [poBoAprMocrr.r BerrlecrB c
pa3nLFIHbIM THrroM xr4MuqecKoft ce.mu). Cer,aunap <BuArr xr4Mr..rqecKoft cssgu rr rrx xapaKTepr.rcrr.rKa.

Crpyrrypurre (f opuynsr>. Ceuunap < Irlroue pvrfr, ee BHAbr )).

c ucnonworaHaeM odopydooaHun tqHmpa <TOVKA POCTA>
Tewa 1.y'.Crpoeurre Berrlecrna (xurr,ru.recKar opraHr43arlru BerrlecrBa Ha rraaxpoypoene). .
Tegpun. Beqecreo - crlcreMa B3alrMocBr3aHHbx aroMoB, r{oHoB r.r MoJreKyJr. Arperarnoe

cocrotHple v alperarHoe I{3MeHeHHe BerrlecrB. Beqecrsa MoneKyn.spHofo }r HeMoneKynrpHoro
crpoeHl4s. KpucrannzqecKr.re v arraop(fnue BerrlecrBa. Irlouuueo aroMHbre, MoneKyrqpHbre Lr

MeraJIJILFrecKLIe KpllcrtulJlrrqecKr.re pemerKn. O6ycroBneHHocrb BHyrpeHnero crpoenlrs Kpr,rcraJrna
npl{poAnbrx rIacrI4II B y3Jrax Kp}rcrann[qecroft perxerK?r v cvra]{!r, cBr3brBarorlvrMr4 vrx. Ilpupoaa
Me)KMoJIeKynspHbrx crzr. -f,srenue aJrJrorporruu, ero npr4rrrlurr. 3anucrlMocrb Susuro-xuMr4qecxr.rx
cnoftcrn BeIIIecrBa or BlrAa KpracraJrJrr.r.{ecrofi peurerKr{. Tpu $opnabr xrrMuqecxofi opranLsa\vrr
BsIrIecrB Ha MaKpoypoBHe: AanbroHr4Anax, 6epronnvrnas r4 nepexoAuoe cocrofiHr.re. floseAeHue
BerqecrB c raonnoft r{ KoBaJreHTnofi cgsglro [prr pacrBopenyrv B BoAe.

Ifpaxmuxa. Jla6opatopua;r pa6ora <CsoftcrBa ocHoBnbrx KracJrorHbrx, auopSnrrx oKcr.rAoB).
Ceuvuap <O6rrla{ xapaKTepracrr.rKa npocrbrx BerrlecrB)). Cevruuap <Tunrr KpucrilrnuqecKr4x
pelxeroK. Csssr crpoeHlat co ceoftcreaMu Berrlecrea. CeN{unap <OrracJrr4TeJrbHoBoccraHoBr4TeJrbubre
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peaKIIH}I).
c ucnoilb3o6aHuer4 odopydooavufl ueumpa <TOVRA POCTb)

Tervra 2. Y.renue o xuMuqecKoM rlpoqecce
Teua 2.1. O6rrlre cBeAeHHs o xrrMlrqecxofi pearcuuu.
Teopun. Cyu$rocrs xr4MuqecKofi pearquu. Ycroeus, [pI43HaKI4 rlporeKaHut xI4MI,IqecKI4x

pear<qufi. 3aron 'eoxpaHer-rr4.rr Maccbr BerrlecrB. Ouroruenue o6reltos pearl4pyloIrlux ra3oB npl4

xr,rMutrecKr4x peaKrlrrf,x. Klaccu(puKarlus xrlMr.IqecKllx pearquft rto pa3nuqHblM rIpIr3HaKaM. Pearq[q
r,roHgoro o6uena. OxuclurelbHo-BoccraHoBr4TeJrbHLIe peaKIII{I4. PaccranosKa ros(f$r'rqIEeHToB

MeroAoM gneKTpoHHoro 6alanca r{ gJreKrpoHuo-r{oHHbrM MeroAoM. Hanpanneu?Ie oKHcJI}ITeJIbHo-

BoccraHoBlrreJrbHbrx pearuuft .

Ilpaxmuxa. Jla6oparopnaa pa6ora <CeoftcrBa ocHoBaHl4fi u ruclor>. Cevrunap <BosMoxHocrb

v HanpaBneHr4e rrporeKaHrre peaxqufi>c ucnonb3onaHuew o1opydoaanun qeHmpa (TOqRA

POCTAv
Tema 2. 2.Tueprerl{Ka xuMnrrecKux pearcquft .

Teopun. BuyrpeHnrx gHeprr{fi cr.rcreMbr. 3uramnux, ee H3MeHeHI{e B xoAe peaKIII{t4.

CranAaprubre gHTaJrbrrr,IIl cropaHlrr u o6pasoBanvs. BelqecrB. Bosl\aoxnocrb rlporeKanvrfi,xvrMvrlecKllx

peaxqnft, oHrponur. 3nralrnnftnrrfi lr eHrponuftuuft Sarropu orpeAeneHl,Is Bo3MoxHocrlr

nporeKaur.rr xrrMlrqecKrax peaKrlufi. n rrx B3ar.rMoAeftcrsne. 3ueprun fu66ca. flporuosupoBaHl'Ie

BO3MOXHOCTTA IrpOTeKaHI,It [pOqeCCOB.

ffpaxmuxa. Jla6oparopHas pa6ora <3anucutrlocrr cKopocTl{ peaKIIt4LI oT pa3nHrlHbx

S ar<ropon >. Ceuunap < Cr<opo crs xI,IMI,IqecKofi p earquu >.

c ucnonb3onaHueM ofiopydooaHun qeHmpa <TOVRA POCTb)
Tena 2.3.KuneurKa xrrMlrqecKrlx peanuufi.
Teopun. Xapaxrepracrr{Ka xr4Mr4qecKofi peaxqun Bo BpeMeHu. Cxopocrb xl,IMzr{ecxofi pearqun

r.r ee 3aBr{cprMocrb or pa3nr,rqnrx SarropoB. 3aron .ueftcrnyroruldx Macc, flpaBlrno Banr-fo(fSa,
ypaBHeHr,re Appenuyca. 3ueprul aKTr{Barlrrr4, aKTrzBllpoeaFlHrtfi KoMrIJIeKc. flpu.ruuu yBenur{eHuf,

cKopocrr{ peaKrlr4r.r or pa3nraqnrx $arropoB. Kara,Tus roMofeHHblft u rereporennrrft. Mexanngu

Aeftcrsnq KaraJrr{3aropa. llpr.rvuHbr yBerr4rreHuf, cKopocrlr npl4 Karanld3e. flporerauue pearuuft n
rrpocrpancrBe. Mexanugvr peaxqraft. Itraccn(pnr<alllzfi peaKuufi no MexaHI43My Hx rIporeKaHI'It:

paAl,IKanbHbre I,r LroHHbIe.

ffpaxmuxa. Jla6opar:opHaq pa6o'ra <@epuenrr4Buoe pacIuerrneHlle npoAyKroB r'l'zraunfl>>.

Ceuuuap <Pac.rerbl rro repMoxuMr4u L KI4HerI,IKe pearquft>.
c ucnonb3o\aHuer4 odopydooaHun 4eHmpa <TOVIQA POCTb)
T ena 2. 4.Xu*ruqecKoe p aBHoBecue.
Teopua. Kuneruqecruft noAxoA K orrpeAeJreHrrro xuMuqecKoro paBHoBecLIs, KaK paBeucrBo

cr<opocreft npxrvroft u o6parnoft peanqura. Teprvro4l.rHaMr4r{ecKr4ft uoAxoA, KaK ypaBHoBeIuI{BaHLIe

Aeftcreuft gHralruuftHoro u snrponuftnoro $arropoB, KaK paBeucrBo ,{B}x nporl.tBorloJToxHbrx

ren.qenqufi x 6ecnopr4xy E [opqAKy.
O6o6rqeuue: crexl,IoMerpr,rqecKr.Ie, nepl4olr4r{ecKr{e, TepMoxI4MI,IqecKI4e, TepMoAI{HaM}Ir{ecKI,Ie la

KlrHerlaqecKr,re 3aKoHoMepHo crv nporeraufi.g xl4Mualecxux pearquft .

lfpat<muxa. Jla6oparopnar pa6ora <Bmassue cpeAbr Ha rTporeKaHl4e). Cel'lranap <XzN,tu.{ecKoe

paBHoBecr.re Lr ycJroBLIf efo cMeIrIeHpIt)).

c ucnonb3onaHueM odopydooaHun qeHmpa <TOVKA POCTb)
Ifpaxmuxa. OnpeAenenue Kpyra Haf{Hbrx upo6;reu, Koropble Moryr crarb o6rerrou

1nreHlrqecKofi uayunofi pa6oru. Brr6op reMbr r4ccneAoBannq. CocraBJreHI,Ie pa6o.rero [IIaHa
Tetws 3. ?Irorosrre 3aHrrr,r-fl.

T e opau. B ogvoxH o crl4 Aamneft ruef o I{3freHI4{ TeMbI.

Ilpaxmuxa. Irlrorosas xon(pepenqrrfl c rrprarJrarrreHr4eM crreuuanl4croB I4HcrI4Tyra gKonon4l,I

BoJrxcKoro 6acceinta PAH. KorreKrusnoe o6cyxAeHHe r4ToroB roAa r,r TIHAI4BI{AyanbI{oe ocMbIcJIeH?Ie

ceoeft AeqrerlHocru.
Ilmozooan duuzaocmuxs. AHrera-recr <TepMuHoroft4trecrufi ML{HI4MyM rouoro xLIMLIKa)).

1alz



Anarus rrrofoB ron(pepenquu. Anatu3 rBopqecKrx pa6or.

3. TeuarnqecKoe rrJraHlrpoBaHrre

.iYb n/n
1r

Pa:4urrr, TeMbr
KoJrnqecreo

IIACOB

1 .fl uoeuaro unp I4

2
Tpy.unue Borpocbr o6rqeft rE

H eopraur,rqecxo ff xuMuvr
23

J
Peruenre gKc[epr.rMeHTaJrbHbrx r.r

pacqeTHbrx 3aAarr
18

4
Ocseu1eHfie rrpuqr,rHHo - cJreAcrBeuHbrx cssgeft n

xr4Mr4qecKr.rx Teopr,rfx
13

Irlroro 68
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