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10 - 11 Kracc Kvpc ((XrMuq B 3aAaqap> (I v e uedenn; ece?o 68 u)

Il.nanupyeMbre npeAMerHbre pe3yJrbrarbl ocBoeHlrq o6pasonare.nurofi

rrpofpaMMbl rlo xrlMrrrl

Burnycrcnux Hayq[Tcs:
rcn a c c u Q ur4up o 6 am b opr aHu rre cKLI e B elrle crB a ;

xqpaKmepu:toeamb o6rqze xr4MkrqecKl{e csoficrsa eaxHefiurzx KJraccoB

opraHr{qecKrrx coeArrHeHvrvtB rrJraHe or o6qero qepe3 oco6ensoe K eAuHuqHoMy;

ucnorb3onamb npaBr{na Lr HopMbr Me)rqyHapoAHoft HoMeHKJrarypbI cocraBneHl{rl

Hasr;auufi. BerrlecrB uo QopvrynaM u nao6opor, AJr.f, cocraBJIeHLIt MoJreKyntpHbrx LI

crpyKrypnux QopMyn coeAur.elauit no I{x Ha3BaHuflM;

3Hqmb TpvIBnaJlbHbIe Ha3BalIvrfl Ba)I(HeLIurLlX

opf aHlrrrecK?rx BerrIecTB ;

ocHoBHbre Qopvrynu v 3aKoHhr, rro KoropbrM npoBoAtrct pacqerbl, cuoco6rr ux

upeo6patoBaHufl, craHAaprHbre LT HecraHAaprHble aJIropLITMbI perueHllfl.3a4aq;

npouseodumb pacqerbr rro xrrMlrrrecKuM QopvryraM LI ypaBHeHrI.aM Ha ocHoBe

KorlrqecrBeHHbrx orHorx eHufi uexAy 1..{ acrHLrKaMuI xLI MLITIe cKI{x peaK \uft:

COAEPXAHIIE OBYIIEHUq
10 rc"rracc. OpraHnrrecKaq xrMrq (1 u e uedenro; 6ceeo 34 u)

Tervra 1. 3aAaqr Ha BbIBoA xuM[qecnlrx Qopvry.n - 6 qacos

BHsoA Qopurynu BerrlecrBa Ha ocHoBe MaccoBofi Aorz gJIeMeHToB, Ha ocHoBe ero

rrJrorHocrr4 no ApyroMy ra3y u Maccosofi Aone gJreMeHToB, rro Macce, o6terray

[po.qyKToB cropaHur vr Ha ocHoBe o6qefi Soprr,rynu roMoJlorllqecKoro pflAa

opraHuqecKllx coeAllHeHnfi , .repes ypaBHeHZt peaKIIVu.

Tepra 2. Vr.nesoAopoAbr - 8 .Iacon.

Peruenze 3aAaq lro ocHoBHbrM KJraccaM yrneBoAopoAoB: arIKaHaM, arIKeHaM,

aIIKaArreHaM, urIIKrIHaM, IILIKJTo€IIKaHoB, apeHaM. Peurenze KarIecrBeHHbIX 3aAaq.

f enern.recK€Ir cBr3b yrJreBoAopoAoB.

Terua 3. IIpousBoAHbIe yrJreBoAopoAoB - 9 qacoe.

Peurenue 3aAaq [o ocHoBHbrM KJraccaM KLrcnopoAcoAep)I(alqux npoLI3BoAHbIX

yrJreBoAopoAoB: oAHoaToMHbre npeAeJrbHbre c[LrpTbI, MHofoaToMHbIe rlpeAenbHble

currprbr, Qenoru, €urbAerraAbr, KeroHu, rap6oHoBhre KHcJIorbI, sQnprr. feneru.recrag

cBr3b opraHLrqecKLIX BeIrIecrB.

Teua 4. OnpeqeJleHlre KoMrIoHeHToB cMecn -2 qaca

Brr.rzcrenlre KoMnoHeHToB cMecn, ecJrlr BerrlecrBa pearllpyrcT BbIOOpOTIHO.

Brr.rlrcreHrie KoMrroHeHToB cMecl4, ecJII{ BelrlecrBa pearzpylor Apyr c ApyroM.

Teua 5. Brr.ucJreHrrfl rro ypaBHenrrflM xr{MrrqecK[x peaKll[fi - 9 qacoe.

Peuenue 3a4aq Ha BbrxoA rrpoAyKTa peaKrlzu or reoperurlecKll Bo3Mo)KHoro.

Brr.rrrcreHue rrpoAyKTa peaKrILTLr rro 3HaqeHI4Io BbIXoAa npoAyKTa peaKIII4I{.
')

ObITOBOM OTHOIIIEHIII4



BrrqucneHkle ucxoAHoro BelrlecrBa rro AaHHBTM o rrpaKTr4rrecKlr noJrfreHHoM BerrlecrBe.

Brr.rlrcrreHze rIpoAyKTa peaKrlrru rro zseecrHofi Macce Lrlrvr o6reuy ucxoAHoro

BelrlecrBa, coAepxalrlero rIpLIMecn. Brr.rzcreHze o6rdunrrx ornoruenufi ra3oB B

peaKIIVrIX. PeureHIae 3aAaq c HcrroJrb3oBaHlreM crexlroMerpr4qecKl4x cxeM. Peuenne
Karre crBeHHbx 3 aAarr. Peruesne rou6uuLrpoBaHHbrx 3 aAaq.

11 nnacc. O6Iqaq xnwrrfl (l u e uedenro; 6ce?o 34 u)

Tepra 1. Pac.rdrbr rro xrrMrrqecrcnrvl QopMyJraM - 3 .raca

Brr.rucreHus c I{cnoJIb3oBaHVeM Qusu.recrcnx BerI{qI4H vr nocroruurofi
Anora4po. BH.IzcneHvrfl c rrcrroJrb3oBaHLreM f€l3oBbrx 3aKoHoB Eofins - Mapnorla Lr

f eft -JftoccaKa. Oupe4eneHlre cocraBa ra3oBbrx cuecefi .

Teua 2. Pacrnopbr - 5 .racon

Maccona.f, AoJIt pacrnop€HHoro BerrlecrBa. Momna.s Aoff, MonrpHocrb.

BgazNaocsssr pa3nIlrtIHbIX cnoco6os Bbrpax(eHr4r KoHrIeHTpa\uv. llprEroroureHr{e
pacrBopoB c ucrloJlb3oBaHr4eM KpLrcrtlrrJrorlrAparoB. XuNara.recxne peaKrlnv B

pacrBopax.

Tepra 3.3arconoMepHocru rrporeKaHuq xrrMrrqecKnx peaKrlufi - 5 qacon.

Pac.rerrt rro repMoxl{MnrlecKnM ypaBHeHurM. 3aroH fecca. Cropocrr
xlrMkr rr e c Kr,rx p e aKrI uit. Xutvtuq e c Ko e p aB Ho B e cu e . 3l e rrp o Jrr{3 .

Teua 4. BH.rHcJreHnfl rlo ypaBHeHI{rM xrrMrrqecK[x peaKrlnft - 10 qacon.

BH.IzcreHze Maccbl BelrlecrBa ulrr4 o6tdrr,ra ra3a Iro zgnecrnofi Macce,

KOnUqecTBy BeIIIeCTBa, BCTyIIaIOqefO B peaKrlr{rc LrJrkt rroJryqeHHofo B pe3ynbTaTe

peaKIILIH. Brrqucrenun o6r1MHbrx orHorrreHnfi ra3os B peaKrlzxx. OupeAeJreHue Maccbr

pacrBopa. PerueHne 3aAatl na zs6HroK-HeAocraroK, ecJrlr BerrlecrBo, B3rroe n na6rrrre,
He pearl{pyer c rIpoAyKToM peaKrluz. PerueHr{e 3aAaq na us6rrroK-HeAocraroK, ecJrlr

BelrlecrBo, B3troe n ua6utrce, B3aI4MoAeficrnyer c npoAyKToM peaKrllrr{. Peuenue
3aAarl na u:6uroK-HeAocraroK, ecJlu rrepAoe BerrlecrBo, B3rroe e ug6rrrrce, qacruqHo

Bcryrlaer B peaKllnro. Brr.rucJleHkre BbrxoAa npoAyKTa peaKrlzz. BuqucneHLre Maccbr

vrn o6reua [poAyKTa peaKIIZu uo 3HaqeHLTro BbrxoAa rrpoAyKTa peaKrlnv.
BH.ILICTeHZe MaCCbr nrrkr o6rervra llcxoAHoro BerrlecrBa rro AaHHbrM o rrpaKTrrqecKkr

noJrfreHHoM BelrlecrBe u BbrxoAy 3Toro npoAyKTa peaKrluu. BrrqzcleHrre [poAyKTa
peaKrlul{ no ugsecrHofi Macce LrIrvr o6l€vry ucxoAHoro Be ecTBa, coAepxarrlero
rrpuMecr{.

Teua 5. 3aqauu Ha BbrrIHcJreHHe Maccu (o6rdrvra) rcorvuroHeHToB cMecr - 11
IIACOB.

Onpe4eneHze cocraBa cMecv, Bce KoMrroHeHTbr Koropofi ssalrrdo4eficrnyror c
peareHTaMu. Oupe4elenue cocraBa cMecu, KoMrroHeHTbr roropofi nu6opouno
B3auMoAeficrnytor c peareHTaMrr. fasosHe cMecu HeB3arlMo4eficrnyroqlrx Apyr c

ApyroM BeIIIecrB. 3aAa.ru Ha ceJIeKTLrBHoe pa3AeJreH[e cueceft. 3aRa\u Ha cMecr{

IIcXoAHbrx BeIIIecTB c napallJlenbHo npoTeKaIoqLIMIl peaKIII4rMLr. Oupe4eleuze
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cocraBa npoAyKTa peaKrlzr (sa4avu Ha ((rkIrl colu>>). HaxoxAeHl{e Maccosofi AoJIII

oAHoro u3 rrpoAyKToB peaKrlr4lr B pacrBope no ypaBHeHLIIo Marepn€ulbHoro 6atartca.

HaxoxAeHr{e Maccbr oAHoro z3 zcxoAHbIX BeIrIecrB Iro ypaBHeHuro MarepI4€LIIbHoro

6atagca. MeranluqecKa.fi [JracrlrHKa, rrorpyx{eHHa.s B pacrBop conu. BgauNaocsssr

opf aHLlrrecKux H HeopraHLIrIecKLIX BeITIeCTB.

Ta6.rrHqa reMarlrqecKoro paclpeAereH[q Kor[qecrBa rlacoB.

Tevrarn.recKoe rlJraHrrpoBaHlle c yKa3aHrreM KoJr[qecrBa rlacoBr orBoAlIMbIx Ha

ocBoeHrle rcaxAofi TeMbI

Ns Pa:Aenrt, TeMbI

Korn.rectBo qacoB

Yqe6uas

nr,rrepaTy

pa

Pa6o'rafl.

nporpaMMa

10 xnacc 11

KJIACC

I Tevra 1. 3aAa.M Ha BbIBoA xLIMIlqecKrEx $opuyn 6 .r.

2 Teua 2 YrnesoAopoAbl 8q.
.t
J Tenaa 3. llpournoAHble yrneBoAopoAoB 9q.
4 Terr,ra 4. Oupe4eJIeHLIe KoMrIoHeHToB cMecl{ 2\.

5
Teua 5. Brr.rLIcreHI4s rlo ypaBHeHLIrIM

xrrMlrrrecKux pearqzfi
9 .r.

6 Terraa 1. Pac.rerbr no xrlMllrlecKurvr Qoprrrynavr. 3 .r.

7 Terr,ra 2. Pacrnopu. 5 .I.

8
Teua 3. 3aronouepHocrll rporeKaHul

xr{MuqecKllx pearcqufi.
5q.

9
Terua 4. Brr.rllcreHus IIo ypaBHeHI{f,M

xLrMkTrlecKux pearqlrft .

10.r.

10
Teua 5. 3a.ua.ru Ha BbITItIcJIeHLIe Maccbl

(o6r6rraa) KoMIroHeHToB cMecu.
11.r.

Irlroro 34'r. 34 q.

Pag,ue.rr Ko"rr-

BO

qacoB

Teruur Ko.n-

BO

IIACOB

10 rc.rracc

Teua 1. 3aAa.rn

Ha BbIBOA

XLTMIIqECKI4X

$oprr,ryn

6q. BHsoA upocrefiurefi Qopuynrr BelrlecrBa Iro

MACCOBbIM,IIOJIf, M 9NEMEHTOB.

1.r.

BHeoA Qoprvryru BelrlecrBa rro ero uon-apuofi Macce z

MACCOBbIM .IION'M SJIEMEHTOB.

lq.

Brrno4 Qopuynrr BelrlecrBa rlo ero Iraolxpnoft Macce 14 l.r.

4



Macce (o6rduy) rpoAyKroB cropaHr{f, .

BrrnoA Qoprvryuu BerrlecrBa

Sopvrynrr roMoJrorLrqecKoro

coe,uuHenzfi.

Ha ocHoBe o6uefi

PsAa opfaHlrrrecKLrx

1.r.

BrrsoA Qopuynrr BerrlecrBa Ha ocHoBe ypaBHeHut

xkr Mr{qecKofi p e axq krkr kr o6qefi Q oprr,rynu p s4a.

1.r.

BHsoA Qopuynrr opraHkrqecKoro BerrlecrBa rro

ypaBHeHLrIo peaKrlr4ll.

1.r.

Teva
YrnenoAopoAbr

2. 8.r. PerueHue 3a,uaq rro reMe: <<AmaHrr>. 1.r.

Peruenue sal.aq rro reMe: <<Amenp>. 1.I.

Peurenne 3aAaq rro reMe: <AnraAueHbD). 1.I.

Peurenue 3aAaq rro reMe: <<Artrznrr>. 1.r.

feneru.recK€ur cBr3b yrneBoAopoAoB. 1q.

Peruenze 3aAaq rro reMe: <<I{nrnoanKaHbr). 1.r.

Peruenpre 3aAaq no reMe: <<Apenm>. 1.r.

Peurenue KarIecrBeHHbIX 3aAaq. l.r.
Teua 3.

flpousno4nue
yfneBoAopoAoB

9.r. PerueHrEe 3aAaq rro reMe: <<OAnoaroMHbre rrpeAenbHbre

cnupTbr).

l.r.

Peuenue 3aAarr rro reMe: <MsoroaroMHhre clrrprbr). l.r.
Peruenue 3a.uaq rro reMe: <<(Denonrr>>. 1.r.

Peruenze 3aAaq rro reMe: <<ArlrAeruAbr). 1.r.

Onpe4eneHr{e Sopuyn aJrbAerr4AoB r4 KeroHoB. 1.I.

PerueHue 3a,:a'c^ rro reMe: <<KeroHrr>>. l.r.

f enerz.re cKar cBr3b opraHr,rq ecKux BerrlecrB. l.r.

Peruenvre 3aAaq rro reMe: <Kap6ouoBbre KucJrorbr). 1q.

PerueruEe 3aAaq rro reMe: <3$upru. 1.I.

Teua 4.

Onpe4enenze

KOMIIOHEHTOB

CMeCLI

2c. Brr.IzcleHlre KoMrIoHeHToB cMecn. ecJILI BeluecrBa

pearlrpyror nu6opouno.

1q.

BrrqucneHl4e KoMrIoHeHToB cMecu. ecJILI Bce BeluecrBa

BCTynaroT B peaKrlr4r{.

1.r.

Teua 5.

BH.{zcreHLIt uo
ypaBHeHLrrrM

XUMUqECKUX

pearcquft

9.r. PeureHne 3aAaq Ha BbrxoA npoAyKTa peaKrlurr or
TeOpeTLIqeCKU BO3MO)KHOIO.

lq.

Brr.rr4cneHr{e rrpoAyKTa peaKrlr{r{ rro 3HaareHr4ro BbrxoAa

npoAyKra peaKrlr.ru.

1.I.

Brr.rr4cneHlle r,rcxoAHoro BerrlecrBa rro AaHHbrM o

lpaKTurrecKr4 rroJryqeHHoM BerrlecTBe.

1.r.

BH.rzcrreHue

vru oobeMy

[poAyKra peaKrlr{r,r rro r{3Becrnofi Macce

r4cxoAHofo BerrlecTBa, coAepx(arrlefo

1.r.



IIpuMecr.

Brr.rzcrenue o6r€MHbrx orHorueHufi rasos B peaKllutx. l.r.

Peruenue 3aAaq c ucrIoJIb3oBaHLIeM

crexl{oMeTpvqecKLtx cxeM.

1.r.

Peruegze KarIecrBeHHbIX 3a.uaq. 1.r.

PerueHze rou6unupoBaHHbrx 3aAarl. 1q.

Irlrorosoe 3aHflTkre Iro reMe: <<BsaLIMocBt3b

opf aHlrrrecKl4x Lr H eopraHlrqe c KI4x BeIrIe cTB )
1.r.

11 rc.rracc

Terr,ra 1.

Pac.rdrrr ro
XIIMI{IIECKI{M

Qoprvrynarr,r

3.r. B H.rLIcre Hkrfl, c ucrIoJIb3oBaHLreM Qusz.re crlrx BeJILI qnH

rr rrocromrHofi Anora4po.

1.r.

Brr.rucreHl,Ig c I{cIroJIb3oBaHI{eM ra3oBbIX 3aKoHoB

Eofiu-Maplrorra n f efi -JftoccaKa.

lq.

OupegeneHue cocraBa ra3oBbIX cuecefi . 1.r.

Teva 2.

Pacrnoprr

5.r. Maccosar Aonf, pacrropeHHoro BelrlecrBa. 1.I.

Monrna.s AoJr.f, , MonrpHocrb. 1.r.

Bgauruocsssr pa3rurrHbrx cnoco6on BbIpaxeHI{rI

KOHTIeHTpA\VU.

1.r.

flpzroroureHLre pacrBopoB c LIcnoJIb3oBaHLIeM

KpLrcTannorlrAparoB.

1q.

Xulrz.recKLl e pe aKrI vrur B p acrBopax. 1.r.

Tenaa 3.

3aroHol,repHocr

u rrporeKaHr{rr

XLIMI4IICCKLIX

peaxqufi

5q. Pac.r€rH no repMoxr{Mr{qecKuM ypaBHeHLItM. 1.r.

3aroH fecca. l.I.
Cxopocrr xlrMlrrrecKux pearqufi . 1.r.

Xzl{n.recKoe paBHoBecu e. 1.r.

3rerrponzs. 1.r.

Teua 4.

Brr.rucreHl4f, rlo

ypaBHeHLrrrM

XPIMLITIECKLIX

peaxqufi

1,0.r. Brr.rlrcreHlle Maccbl BelrlecrBa prilv o6rdrr,ra r€Ba rro

zssecrHofi Macce, KonzrlecrBy BerrlecrBa,

BCTynaroulero B peaKIII4Io Lrilv rIoJI) {eHHofo B

pe3yJrbrare peaKIIkI lI.

1.I.

BH.rlrcrenprs o6rdMHbrx orHorueHzfi rasos B peaKllztx. 1.r.

Oupe4eneHl{e Maccbl pacrBopa. 1.r.

PerueHue

BeIrIecTBO,

npoAyKroM

3aAALr Ha

B3f,TOE B

peaKrlnu.

tI3ObITOK-HeAOCTarOK, eCJIpI

n:6rrrre, He pearl4pyer c

1.r.

Peruenze 3araq Ha

BeIrIecTBO, B3troe B

rrpoAyKroM peaKrluu.

us6Hrox-HeAocraroK, ecJIrI

ns6rrrre, Bar{MoAeficrnyer c

1.I.
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Peruenue 3aAarr Ha

BeIrIecTBO, B3.f,TOe

peaKrlLrrc.

ng6rrror-HeAocraroK, ecJrlr rn€p4oe

B Lt3ObITKe, rIaCTrrrIHO BCTynaeT B

1.r.

B rr.rucreHLr e BbrxoAa rrpoAyKTa peaKrlr4r,r. 1.r.

B rr.rucreHLr e Macc br Lrlru o6revra npoAyKTa p eaKrILr H rro

3HaqeHrrro BhrxoAa rrpoAyKTa peaKrlr4n.

1q.

Brr.rlrcreHr.Ie Maccbr Lrrvr o6reua ucxoAHoro BerrlecrBa

uo AaHHhrM o rrpaKTlrtrecKz rronrreHHoM BerrlecTBe Lr

BbrxoAy srofo rrpoAyKra peaKrllrkr.

1.r.

Brr.rl4creHue
/ulru oobeMy

rrpr4Mecv.

npoAyKTa peaKrluu rro kr3BecrHofi Macce

LtcxoAHofo BerrlecTBa, coAep)Karrlero

1.r.

Teua 5. 3ala.rz
HA BbIqI{CNEHI,IC

Maccbr (o6leua)
KOMNOHCHTOB

CMECLI

11.r. Oupe4eneHrae cocraBa cMecv, Bce KoMrroHeHTbr

roropoft B3anMoAeficrnyror c peareHraMn.

1.r.

Orpe4eneHr4e cocraBa cMecn, KoMnoHeHrrr rcoropofi
nrr6opouHo B3ar4Mo4eft crayror c peareHTaMr4.

1.r.

fasonrre cMecr{ HeB3ar,rMo4eficrnyroqux Apyr c

ApyroM BeIrIecrB.

1.I.

3aAaqu Ha ceJreKTr4BHoe pa3AeneHze cuecefi. l.I.
3a4a'.ru Ha cMecn rrcxoAHhrx BerrlecrB c rrapaJrneJlbHo

rrpoTeKaroulLt MLr peaKrlzrMr4.

1.r.

Oupe4eneHkre cocraBa npoAyKTa peaKrlrau (saaauu ya
(Turr conz>)

1.r.

HaxoxgeHkre Maccosofi AoJrLr oAHoro
peaKur,rv B pacrBope ro ypaBHeHr4ro

6atartca.

vI3 rrpoAyKroB

MaTep14€urbHofo

1.{.

Haxox4eHlle Maccbr oAHofo rr3 I{cxoAHbIX BerqecrB rro
ypaBHeHrrro Marepu€LrrbHoro 6 atanca.

1.r.

MerallzqecK€ur rrJracrrrHKa, lorpy)r(eHHuur B pacrBop

COJIII.

1.r.

Peruenze rou6nnnpoBaHHbrx 3aAaq. l.r.
I4roronoe 3aHtrkre tro reMe: <<BsaraMocBr3b

opFaHuqecKlrx n Heopf aHlrqecKr{x BeIIIe cTB>)

1.r.

I,lroro 68q. 68q.


