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tt O.g C HI,ITE JIb HAfl 3ATII4 C KA

(MeII4III4HcKa-II xuMr4f,)) yqe6Hafl, Akrcr\L4rrnvlaa xl4MplqecKoro MoAynfl,

coAepxaulafl crrcTeMaTrr3r{poBaHHbre HayqHble 3HaHI1,s. O BeU{eCTBax V krx

npeBpaqeHlrrx, collpoBoxAarolllHxcf, r{3MeHeHI4eM COCTaBa, CTpOeHI,ls H CnOftCtn,

ueo6xoAuMbre Anf, rIoHr4MaHr4, ocHoB pa:pa6orKu HoBbIx neKapcrBeHHblx BeulecrB, a

TaKxe o Susttt<o-xr4MuqecKux MeroAax KaqecrBeHHofo z Korl4rlecrBeHHofo aHalrLrca

6uororu.{ecKzx xr4AKocrefi, pac'rnopoB neKapcrBeHHblx BeulecrB u 6uonoll4MepoB.

I{enr y.re6nofi Ar4cur4[nr4Hbr <Me4uqraHcKa-s xl4Mpr{) SoplarapoBaHl4e
6asosrrx upo$eccraoHaJrbHsrx KoMrrereHqufi, ocuoBy Koropblx cocraBJlrer 3HaHrre o

xr{Mr4r{ecKr{x kr $rasraxo-xr4MHqecKr,rx ocHoBax flpoqeccoB xrl3HeAe{TeJrbHocrll

opraHrl3Ma r{eroBeKa, IIpr,rMeHeHurr coBpeMeHHbIx xI4MHr{ecKHx 14 QH:I,rxo-
xl4Mr4rrecKl4x MeToAoB IIccneAoBaHhtfl. Anfl I,I3yqeHH, ueAuro-6uoJlorHr{ecKHx 14

MeAr4rIHHcKrrx [po6neM, co3AaHr4r HoBbrx neKapcrBeHHblx BeIrIecrB, orlpeAeneHnfl

MoneKynrpHoro MexaHr43Ma r,rx Aeficrnu.s, aHalrur3a cocraBa 6zororla'{ecKux
xu.qKogTeff, paCreOpOn 6uOuonl4MepoB I4 neKapcTBeHHbIx BeIIIecTB.

3allaqra y.re6Hofi Ar,rcrlr4rrnr4Hbr <MeAHrIuHcKa{ xHMI4fl) cocrof,T B

QopnrupoBaH:aw y cryAeHroB Hayr{HbIx sHaulail o:

xr4Mr4r{ ec Kofi repuoAr,lHaMl4Ke r,1 KI4HerHKe xI4MI4LIe cKux p eaxqnfi ,, Bnqro ql4xcfl

Teopernrrecxoft ocHosofi 6uoeneprerr4Ku t4 ocHosofi u3yrleHl4s cxopocrefi Lt

MexaHH3MoB nporeK at:afl 6 uoxHl,tuqecKnx rlpoqeccoB ;

ocHoBax coBpeMeHHoro yqe:HLrfl,o pacrBopax, sBJlstollleroc, uayvuofi 6.azoit Nts.

LsyqeHkrfl, SneKTponHTHofo 6atauca, Kl4cJlorHo-ulenoqHoro paBHoBecLIfl,

au$SyanoHHbrx Ir ocMorurrecKIax xvrreuuit, Sr,r:uuecxoil xul,tuu Qrasraonou4r{ecKlzx H

rraroJrofl4qecKl4x foMo- 14 reTepofeHHblx cI4cTeM B OpfaHrI3Me r{eloBeKa;

ocHoBHbrx TeopeTr,lqecKr4x [oJroxeHl4trx 3neKTpoxvrMm KaK OCHOBbI

6uoelerrpoxr4Mr4u 14 3neKTpoxr4MurrecKllx MeroAoB I4ccneAoBaHlafl s 6laororvv kl

Me.ql4IIHHe;

ocHoBax Su:uuecxoit xuwllt [oBepxHocrHblx tarre:auit, Al4cnepcHblx cLIcreM H

pacrBopoB 6pronoluuepoB, Aaroulux KJrloq K noHI4MaHI4ro nllraH.q-peqerlTopHblx
83ar.rMo.{eficruwit;

cocraBe, SHswrco-xr4MlrqecKr4e xapaKTepr4crr4Kax u xHMLIqecKux rI3MeHeHHflx B

rroJrocTr4 pTa ocHoBHbrx HeopraHHqecKr4x cToMaToJIofpIqecKIIx MaTepI{aJIOB;

MexaHll3Max xr,rMnrlecrofi r4 3neKTpoxl4Mr4r{ecxoft roppo3}Ipt Merarrt4r{ecKl,Ix

uoru6 upoBoqHbrx H KoHcrpyKulIoHHbIx Marep[anoB ;

yrr,reuufi r4 HaBbIKou, neo6xoAI,IMbIx An-s:

uHTepnpe r a\vu pe3ynbraroe ra6 op aropHbrx r,r Q n:uxo-xnMl4r{ecKl4x MeroAoB

I4CCneAOBArlldfl;

paepa6orxra uepconu$uquponauuofi crparerflH rerreHu.f, neKapcrBeHHblMr{

cpeAcrBaMr;
I4CnOJlb3OBaHVfl, COBpeMeHHbIX CTOMaTOIO|I{qeCKr4X MaTepI4anOB B rerreHlll4 14

IIpoTe3r,rpoBaHr4r,r.

3uauux, yMeHH.s, HaBbrKH, nonyrreHHble rIpI4 v3yv,eHrkr yueSnofi AHcIrI4[nI,IHbI

<Me4rzqnHcKa, xr4v.r4fl>>, ueo6xoAraurr Anfl ycneruHoro v3yv,eHufl. cne.{yrcql4x
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MoAynefi: (MeAllKo-6uororu.recxufr MoAynb 1>, <Me4uxo-6uolornqecKr4fr uogynr
2>>, <<Me4uxo-npo$r4JraKTr{r{e cxuil MoAynb).

CryAenr, ocsousurzfi co.qepxaHue yue5uoro Marepuana y.re5uofi
AI4cIILITIJIIIHbI, AonxeH o6raAarr cne4yroulefi 6asosofr upoSeccuosaltHofi
KoMrlereHqIaefi: I4crroJlb3oBarb 3HaHus, o xpIMI4rIecKI,Ix ocHoBax [poqeccoB
AeMI4Hepa,IIu3a\hL|I4 peMHHepanu3a\ura :y6nofi 3MaJrH, coBpeMeHHbrx xr4MlrrrecKr4x r4

Qusuxo-xHMHrIecKLIx MeroAax r4ccneAo BaHufl. 6uoloruqecKr4x xr{AKocrefr , pacrnopos
neKapcrBeHHblx BeulecrB u 6Iaonorul,repoB Anfl [por,r3BeAeHr4fl pacrreroB Ha
ocHoBaHr4r4 npoBeAeHHbrx r{ccneAo B alauit.

B pe3ynbrare I{3yrIeHu, yue6nofi Ar4crlurrnuHbr <MeAr,rquHcKa, xaMr4r))
cTy.{eHT AOnXeH:

3HATb:

ocHoBbI KI4crIorHo-[renor{Horo paBHoBecr{, KpoBr,r (pH KpoBr4, arlr.rAo3,
a-uxanos); MexaHI{3M Aefrcrstts rl4ApoKap6ouaurofi 6y$epnofi cr{creMbr rrJra3Mbr

KpoBrr 14 reMorJro6 unonofi 6y S epH ofi cr{creMbr opr4rp or.Ir,rroB ;

tl4rlo-, rpllep-, u3oroHl,IqecKr4e pacrBopbr Lt krx [pr{MeHeHr4e B 6uotoruu u
MeAI4III4He; OCHOBHbIe KOMTIOHeHTbI, OnpeIeJIf,rOIqUe BeIHr{I4Hy OCMOTTTT{eCKO|O 14

oHKOTI{qeCKOrO AaBneHI4{ nna3Mbr KpOBrr; pacnpeAeJreHr4e BoAbr MexAy KJTeTKaMH }r
BHeKJIero.IHofi xl4AKocrbto (reuoru:, rrJra3Monras); pac[peAeJreHr,re BoAbr MexAy
cocyAr{ cTbrM py cJroM r4 MexK.rreToqHbrM [pocTpaHcTBoM ;

pacrBopuMocrb ra3oB B KpoBI{: oco6euuocrra pacrBopeHr4q B KpoBrr Kr4cnopoAa,
yrneKucnoro ra3a u azora (rzuep6apHrrecKafl oKcr4reHarlr4q, KeccoHHafl 6onesur);

x H M 14 q e C K H e O C H O B bI M H H e p iul V3 AUVU, A eM r{ H ep a nL13 awv u p e M r4 H e p uria a\]/,lr
:y6Hofi 3ManH;

xI4MI4qecKI4e ocHoBbI geitcrvun npe[aparoB, coAepxaulr4x $rop, xallqufi,
oJroBo ra cepe6po npu npoQr4JraKrnKe u rerreHuu Kapileca;

Qusraxo-xl4Ml4qecKlae ocHoBbr rrcrroJrb3oBaHvrfl rropr{crbrx a4cop6enron npr4
teMo-, IIJIa3Mo-, nzrra$ocop6rJuu Lr gHTepocop6eHroB .qnf, r43BreqeH:afl u3 opraHr43Ma
qenoBeKa paAr4oHyKJrr4IoB, np?r oTpaBJr eHH,rx;

werb:
HCTIOJIb3OBaTb TepMOAZHaMI4qeCKHe pacr{erbr Anq onpeleneHr4.rr HarrpaBneHLrfl v

uy6unu [poreKaH ux 6uoxvtMur{e c Kr4x rrpoqec coB ;

roToBr4Tb pacTBopbr 3aAaHHofo cocTaBa;
I{3Mepf,Tb pH HccneAyeMblx 6uororu.recKr{x xra4xocrefi v o[peAenrrb

6yQepuyro eMKocrb;
BJraAeTb:

MeroAr4Kofi upuroroBJreHzfl pacrBopa 3aAaHHoro cocraBa;
MeroAr4Kofi u oler<ynrpHoro r4 MaKp oMoneKynrpHoro AoKr,rHra;
MeroltrKofi oupege ileHLrfl nopfl AKa xr.rMr4qecKofi pear<quu ;

M eroA llKofi npo n e4 eHvrfl TLt rp r,r Merp r4q e a Ko ro aHarru3a.
B paMKax o6pasonareJlbHoro rpoqecca ro lasuofi yve6nofi Ar4crlunnr4He

cryAeHT AonxeH upuo6pecrra He roJIbKo reoperHrrecKHe 3HaHr4fl, [paKTr4qecKr{e
yMeHI4-rI I4 HaBrIKI,I no cnelll4aJrbHocrl4, Ho H pa3Br4Tb csofi IleHHocrHo-rr4r{HocrHufi,
AyxoBHbIfi uoreuquan, c$opMl{poBarb Kar{ecrBa rrarprrora utpa}K[aHHHa, roroBoro K
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aKTTTBHOMy yr{acrr4ro B 3KoHoMuqecKofi, ilpoH3BoAcrBeHHofi, coq[aJlbHo-KynbTypHofi
14 o6ulecrBeHHofr xr43Hr4 crpaHbr.

Bcero Ha H3yr{eHr,re yue6nofi Aprcqr,urJrr,rHbr orBoAI4Tcs.94 axaleMurrecKlIx qaca.

Pacupe4eJreHue ayA[TopHbrx rracoB no Br4AaM zausruit'.8 .{acos lexqufi (n rou qucre

3 \aca ynpaBnreuofi cauocrof,reJmHofi pa6orrt (yCP)), 54 \aca la6oparopHblx
zarulrtuit., 3 2'lre;ca c aMo cro-srertruo fi p a6 orrr cryA e HTa.

IlpotreNyror{Haf, arrecrarlr4, rrpoBoAr4Tc, B coorBercrBr4kr c y.re6Hrtu TIJIaHoM

no crerlr4€urbHocrn n Qopue 3aqera (1 ceuecrp).
(Dopvra [onyr{eHl4x o6pa:onaHkrr, - or{Ha, AHeBHa-[.

PACIPEAEIEHI4E EIOAXETA ytIEEHOf O BPEMEHI,I
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T EMATI,ITTE c Ku it nr art

HauMeHosaHr4 e pa3reJra, TeMbr

Ko.[z.{ecrso qacoB ayAaropHbrx
sattsruit

:reruprft JIAOODATODHbIX

1. Ilenr H 3aAaqu MeAr{rlr.rHcnofi xr{Mrrrr 3

2. Xuvrus KoopArrHarIrroHHblx (rcorrrn.nerccnrrx)

coeAr{HeHr{fr

3

3. XuruH.recKafl TepMoArrHaMlrKar{6uoeueprerrrKa
,,

3

3. 1 . Xuuuqecxas repMoArzH al.r.laKa KaK ocHoBa
MeArdulrHcxofi xuuukr

1

3.2. Tepuoxuuus 2

3.3. Hanpaerenae 6aoxaMnr{ecKux npoqeccoB I
3.4. Tepuo4raHaMr4Ka xr4Mr4qecKoro paBHoBecu.rr 1

4. XunruqecKaq KuHerIrKa LI Kararrlu3 ) 3

4.1 . Sreruenrbr xr4Mr{r{ecxofi Kr,rHerr4Kr4 2 2

4.2. Kararus kr Karanv3aroprr 1

5. Yqeuue o pacrBopax ) 2t
5.1. KoruuraruBHbre ceoficrna pacrBopoB aJ

5.2. Teopzq pacrBopoe cra6ux u cprJibHbrx gJreKTpoJr[ToB 1

5.3. flpororurr4r{ecKa, Teop}rs Kr4ciror u ocHosaHufi 2

5.4. Ey6epuue pacrBopbr r4 cr4creMbr
.)
J

5.5. Turpuuerpr4r{ecKr4e MeroAbr a*aril43a J

5.6. 3nexrpo4Hbre r{ oK}rcJruTeJrbHo-BoccraHoBr4TeJrbHbre

noTeHuHanbr 1

5.7 . farrsanr.rqecKr4e 3JreMeHTbr 1

5.8. IloreuquoMerpr4f, 1

5.9. Kou.uyxroMerpa, a
J

5. 10. f ereporeHHbre paBHoBecr4s B rro.rrocrr4 pra 2 a
J

6. @usu.IecKaq xHMlrfl rroBepxHocrHbrx qereHufi ) 6

6. 1. IlosepxuocrHbre rBJreHr.r, 1

6.2. Teopuu aAcop6rlur I 2

6.3 . Xpouaro rpabuq 1
aJ

7. @us[.recxaq xuMr{fl Arrc[epcHbrx cr{creM H

pacrBopoe 6uouornMepoB
9

7 .1. Iucnepcnbre clrcreMbr 6

7.2. Pacrnopu 6uororrzMepoB aJ

8. Xunrus 6uoreuusrx 3JreMeHToB 6

8.1. CrpoeHre 3ManH zy6a, npoqeccbr MlrHepanr43arJntr,

AeMHHepa Jrv3a\vr4 14 p eMr4Hep anpr3aril4Lr

a
J

8.2. XuuuqecKoe crpoeHue Marepr4anoB, r4crroJrb3yeMbrx

B CTOMATOJIOTI4IA

J

Bcero qacoB 8 54
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c oAE pIKAHI,IE yrIE EHOrO MATEpI,IA JIA
1. I{e.ns u 3aAaqrr MeArrrlrrHcrcofi xuMrrn
I-{enl h 3ailaqv MeAHIII4HcKofi xvMnu. Pom xvMnkt B pa3BHTr4Lr :vreTzrunucroft

HayKu vr [paKTl4qecKoro 3.{paBooxpaHeHrrf,. 3ua.reHpre MeAr4rluHcxofi xvMVV lltfl
croMaroilorl{Il. Y'IeHIae B.Irl.BepualcKoro o 6uoc$epe. Maxpo- r4 Mr,rKpo3JreMeHrLr B

oKpyxalorqefi cpe4e H opraHl43Me rIeJIoBeKa. Cnsst 3HAeMr,rqecxr4x ga6oresasuit c
oco6enn ocr-fl Mr4 6 proreoxuMr4r{ec Krzx nponrznqufi .

2, Xuwws Koo pA H H a rI u o H H brx (rcovr n Jr e Kc H br x) coeq u n e u r.r fi
Coepeueuuue [peAcraBneHl,Itr o [pprpoAe xurravqecKoft cBs3u. lloHqrze o

MeroAe B€LJIeHrHbIx cs.f,sefi. llpe4craBJleHue o Merole MoneKynqpHbrx op6uralefi.
Tpdxvrepnoe crpoeHl4e MoJIeKyn. [Huonrubre MoMeHTbr H rronrpHocrb MoneKyn.
Mexrraol eKynrpHrre 83 ar.rMoAe ircrsus. B o4opo4Ha, cBtr3b.

Koop4r'rHaIIHoHHafl Teopu, Bepuepa. KnacczS:aKauwfl v HoMeHKJrarypa
KoMrIJIeKcHbIx coeAulaeuuil BnyrpraxoMnJreKcHbre coeAr4HeHr4-rr. Xelaru. Peaxqnra
KoMUleKcoo6pasonaHkrfl. Koucrauru uecrofixocrra ra ycrofiur4Bocrz KoMrrneKcoB.
Paspyrueul4e KoMrIJIeKcHbIx coeAr4HeHufi. XapaKTep cB.s3r4 B KoM[JreKCax c roqKrz
3peHH, MeroAa BaJIeHTHbIx csxsefi. Kolrnlercoo6pasyroqa-rr ctoco6Hocrb s-, p- u d-
3JIeMeHToB. !eurarnoctr nI,IraHAoB. EuoruraHlbr. flpzueHeuze KoM[JreKcHbrx
coeAHHeHWit s croMaroJlotuw. I-{uroroxcuqecKoe 4eficrnue KoMrrJreKcoB rIJIarHHbI.
Tpunon E H ssreHoJr B croMaronorr4r4.

3. XunruqecKas repMoAr{HaMrrrca u 6[ogHeprerrrKa
3.1. Xuruuqecnaq repMoAHHaMIrKa KaK ocHoBa MeAr.rquHcxofi xr.rMr{r{
I-{enr pr 3aAaqkr xuMl4r{ecKofr reprraoAlrHaMr4Ku. Xvvru'tecKaf, TepMoAr4Ha:vrzrKa

KaK ocHoea 6uoeueprerl4Kl4 14 MeAl4lluncxofi xLrMuLt. Cucrelmr: r43onupoBaHHbre,
3aKpbITbIe, orKpblTble. lloHqrlae o $a:e: roMoreHHbre r4 rereporeHHbre cr4creMbr.
rlpoqeccu : rr3 oxopHbre, raao6apnue, H3orepMr4qecKue, agualarHbre.

Bnyrpeunqf, 3Hepru.q. Teurora vt pa6ora 
- ABe Sopurr nepeAarr[ sHeprur4.

llepnrrfi 3aKoH repMoAI4HaMI4Kr,r. I4:o6apnrrit u uzoxopnufi rerrJroBbre s$Qexmr.
3uramnnq.

3.2. TepuoxrrMrrfl
3axou fecca. CreAcrnn-t pI3 3aKoHa fecca. Cran4aprHbre rerlJrorrr o6pa3oBaHr4,

I4 cropaHr.rr. Tepnaoxl4MurrecKue pacqerrr [r Hx r4crroJrb3oBaHr4e An.[ 3Hepreru.recKofi
x ap aKTep yrcr LtKpt 6 vtoxutvturl e c K r4 x rr p o q e c c o B .

BsauNaoce{3b MexAy npoqeccaMlr o6uena BerrlecrB tr gHeprr,ru. Kanopafruoc'rr
ocHoBHbIx cocraBHbtx 'Iacreft rIHUllI rI HeKoropbrx nr4rrleBbrx rrpoAyKTos. PacxoA
3Hepf Hpr [pr4 pa3n HqHbrx pexr4Max ABr4f arenrHofi aKTHBHo crH.

3.3. Hau paBJreHrre 6uoxuruuqecKrrx rrpoueccoB
Cauonporl3BoJrbHble I4 HecaMonpoa3BoJrbHbre npoqeccbr. Tepuo4r4HaMr4r{ecKr,r

o6pa:rzvrcte kt neo6parurmte npoqeccbr. CrarucrulrecKoe h repMoAr4HaM7r{ecKoe
ToJIKoBaHLIe 3HTponIzkI. Bropofi 3aKoH TepMoAr4HaMLrKvr. Pac.{er crau4aprHofi
3HTponlII4 Ha ocHoBaHLIu 3KcIrepvMeHTaJIbHbIx.{aHHbIx o 3aBr4cllMocrr4 rellodlmocrl{
BeulecrBa or reMneparypbl. Kpnrepurz caMonpor43 BoJrbHoro nporeKaHrzfl npoqeccoB tr
paBHo Be cHof o cocTo_rrHr4 fl v3o nr4poBaHHbrx ct4 cTeM.
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O6reAuHeHHoe ypaBHeHr4e nepBoro Lt BToporo 3aKoHoB TepMoAr{HaMr{Kr,r.

Sneprur lu66ca (r.rso6apuo-r,r3orepMraqecxufi noreuqual). 3sralrnufinufi kr

ourponzfinrrfi Qarropbl. Kpurepun caMonpou3BoJrbHoro rrporeKaHLrfl, npoqeccoB r.r

paBHoBecHoro cocro.rlHrlf, HeH3oJrHpoBaHHbrx cncreM. 3rso- r4 3HAo3proHr4qecKue

flpoqeccbr B opraHr{3vre. Ilpuu rIHn 3Heprerr4qe cKoro co[psxeHr4q.
3.4. TepvroAu Ha M rr Ka xr{ M r{qecKoro paBHoBecrrr
[ouqrue o xI4MHqecKoM paBHoBecuz. KoHcraHTa xr{Mxr{ecKoro paBHoBecr{.f,.

Crteuleuae xI,IMI4r{ecKoro paBHoBecufl, trpv r43MeHeHrarr reMneparypbr, AaBlreHufl, u
KoHIIeHrpa\vLV. flpraHqnn fle-Lllarerue. Ypaauenax r.r3orepMbr vr aso6apu
xuuuqecxofi peaKrlr{u. IrlcnorusoBaHr{e repMoAr4HaMr4LrecKux pacveron corJracHo

3aKoHy fecca, BTopoMy 3aKoHy repMoAlrHaMHKr4 u o6reAuneHHoMy ypaBHeHl,rrc

IIepBOfO V BTOpO|O 3aKOHOB TepMOAr4HaMr4Kr4 B MOneKynf,pHOM 14

MaKpoMoneKynrpHoM AoKr4Hre. OcHosrr Auzai,ma nexapcrBeHHbrx coe4uueuufi B

paMKax ycraHoBneHnfl, xapaKTepa nrrraHA-peqelropHbrx 83ar{MoorHorxe:auit corJracHo

npr4Hrluny Mr4HHMyMa cno6oAnofi 3Heprr,ru. Pac.{€r KoHcraHTbr uuru6upoBatns,.
floHsrae o KBaHToBoxuMurrecKrzx pacuerax, fio3Bon{rculr4x co34aBarb
peanvcTr4r{ecKue MoAenI4 nI4faHAoB t4 perlelrTopoB lnfl r4crroJlb3oBalJkrs, B

MoneKynflpHoM r4 MaKpoMoneKynf,pHoM AoKHHfe.
4. Xuruu.recmag KI{Her[IKa r{ KaraJrlr3
4.1. S"rrevreHTbr xnMrrqecrcofi nuueruKH
I]em kr 3ap:aqa xr4Mr4rrecKofi xuseruxu. XuuuqecKaf, KrrHerHKa KaK ocHoBa Lnfl,

r43yqoaufl cKopocrefi ra uexaHlr3MoB 6raoxuuuqecKLrx npoqeccon. Pearquu npocrbre
14 cJloxHbre, roMoreHHbre v rereporeHHble. Crcopoct roMoreHHbrx xr4Mr4r{ecKnx

pearqrafi H MeroAbr ee H3Mepoanfl.
3asuclaNaocrb cKopocru peaKrlLtrr or KoHrIeHTparlvLr. KuHerr4.recKr4e ypaBHeHr4fl.

Koucraura cKopocrr{ peaKrlran. flopxAoK peaKqrau. 3axoH AeficrByroqr4x Macc An-,r

cKopocrr4 peaKrlprr4. K[Heru.recKr{e ypaBHeHr4.s peaxqzfi HyneBoro, 1-lo v 2-ro
rlopf,AKoB. fleprao4 nonynpeBpaueHr4s: BaxHocrb noKa3arens, Arrfl $apuaxonotvt4 vr

aHecre3l{orlof}rr4 B paMKax croMaroJrorr,rw. MonexynrpHocrb peaxquft. Kuuerrzqecxvit
MeroA onpeAenelaufl. aKTktBHoerra SepueHroB B cbrBoporKe KpoBr4: AprarHocrrrqecKa{
ueHHocrb, o6ractr [puMeHeHraf,.

3asl4cl4Naocrr cKopocrlr peaKrlr4lr or reMneparypbr. TeuneparypHufi
xoeQQzql4eHr cKopocrr4 peaKrlrra. 3HepreruqecKue Ar4arpaMMbr 3K3o- u
oHAorepMurlecKlrx peaxqrafi. 3ueprerzqecKufi 6aprep peaKuuu. 3ueprux aKrr4Barlr4r4.

YpanHeuue AppeHrayca. flouflrr4e o reopr4rx aKrr4BHbrx coyAape:r.uitr 14 nepexoAHoro
cocrof,Hufl. OcHoerr MeroAoB Bblrrl4cnr4Temsofi xuMvtk1 rro3BonflIoru[x
IIpeAC Ka3 brBaTb CTpOeHr4e n ep exoAHo f o KoMfrJreKca.

flouqrue o Kr.rHeruKe cJroxHbrx peaKrlufi tapwtJreJrbHbrx, nocneAoBareJrbHbrx,

c oflpqxeHHbrx, o6parnuux, qerrHbrx. (D oroxr4Mn qe cKHe p eaKrlrrlr.
4.2. KaraJrH3 rr KaraJrrr3aropbr
MexaHr,rsN{ roMoreHHoro v rereporeHHoro KaraJrr43a. 3neprerr4r{ecKafl

AI,IafpaMMa KaraJruruqecxofi peaKrrr4r4. @epvreurbr KaK 6zororu.{ecKr{e Kuratu3aropbr,
oco6esHocrvt vx Aeficrsaq. O6ula.s cxeMa geircreur, Qepueuron. @epueHrbr KaK

MH[IeHI4 AJIfl pa3pa6orru neKapcrBenHbrx cpeAcrB, npuMeH.rreMbrx B croMaroJrorr4l4.
CrpoeHne aKTHBHbrx rIeHTpoB ueranno$epMeHToB, rroHsrr4e o MeraJrJroroKcr4Ko3ax.
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5. Y.reuue o pacrBopax
5.1. Ko"nnrrarr{BHrre csoilcrBa pacrBopoB
Bola KaK yHrzBepca[EHbrfi pacrnopr4TeJrb e 6raocucreMax. @usuxo-xr.rMurrecKue

csoficrea BoAbr, o6ycnornr,rBarorllle ee ponb B [poqeccax xn3HeAe.rlTeJrbHocrr4.
Tepuo4r,rHaMaKa pacrBopesns. SHramuufiurrfi rz eHrponuitrrrtir, Qaxroprr 14 vx cBfl3b

c MexaHr43MoM pacrBope rtus,. VllearbHbre pacrBopbr.

Cnoco6rr BbrpaxeHr{, cocraBa pacrBopa: Monf,pHafl KoHrIeHTparrys,)

MOICIbHOCTb, MaCCOBaq AOJIf,, MOJIbHa' AOn_q.

KouurauzBHbre csoficrsa pas6anreHHbrx pacrBopon. Ocrraoc. OcuoruqecKoe
AaBneHr,re. 3axou Banr-fo$Sa. IlonynpoHr4rlaeMbre nrevr6pauu B opraHr43Me.

OcuonrpHocrb Lr ocMoJr.f,JrbHocrb 6uororu.{ecKnx xH4rocrefi h uep$ysnoHHbrx
pacrBopoB. OcMorrz.{ecKoe AaBneHr,re [Jra3Mbr KpoBH. Pacnpe4eJreHrre BoAbr B

opraHa3Me MexAy KJrerKaMH r4 BHeKJIero.{Hofi xrrAKocrbro. flragN,roJru3 H reMoJrr,r3.

funo-, r[nep- r4 pr3oroHprr{ecKr4e pacrBopbl B Melralluue. KornorlAHo-ocMorr4rlecroe
(ouro'ruuecxoe) AaBneHI4e [JIa3Mbr KpoBr.r. Pacnpe4eJreHr{e BoAbr B opraHr43Me MexAy
cocyArrcTbrM pycnoM H MexKIeTor{HbrM npocTpaHcTBoM.

3arosrr Paym: cHuxeHl4e AaBneHr4.rr HacbrrrleHHoro rrapa HaA pacrBopoM,
noBbIIrreHI4e TeMnepaTypbr Kr{neHI4q u [oHI4xeHHe TeMrrepaTypbr efo 3aMep3aHr4, fro
cpaBHeHr4ro c q[cTErM pacTBopr.rTeneM. Kp uo c xon ut. 3 6y l.Jtr4ocKorrH.rr.

Komltrau4BHbre csoficrsa pas6anneHHbrx pacrBopoB 3JreKTponr4T,oB.

IrlsoroHkrqecrufi xooQSaqr4eHr Baur-fo0@a, ero Susn.recxnfi currc;r.
5.2. Teopufl pacrBopoB c.na6ux u crrJrbHbrx 3JreKTpoJrHToB

3leueHrbl Teopur4 pacrBopos cra6rrx 3neKTponrrroB. KoHcraHr a voHLrcaL\Lrkr

cla6oro 3neKTponura. 3axoH pa3BeAenus Ocreanb4la. Ocuonuue rroJroxeHr4fl Teopkrr4

cI4JIbHbrx gneKTpoJrlrroB. Axrunuocrr rr roeS$raqIzeHT aKTuBHocrrz. I,Ionnafl ekrlra
pacrBopa xax Sa:uoJrornr{ecKa, KoHcraHTa.

luccoqraaIJLrfl, BoAbI. I4oHuoe rpolr3BeAeHr4e BoAbr. Bo4opo1urrfi uora3arenb
(pH) KaK KoJII4qecrBeHHa.s Mepa axrlrsHofi Kr{cnorHoerv u qenoqHoctu. VurepBan
gna.Ieul4fr pH naNnefiruux 6uororuqecKux xrrlKocrefr, pH cJrroHbr B HopMe 14 rrpzr
rIaroJIorI4Ir. BuAsI KucnorHocru 6wotoruqecKr4x xr4AKocrefi. Kucrorso-ocHoBHbre
IIHAr4Karoprr. Konopr4 Merpr4rre cKHe MeroAbr r{3M ep eHr4fl pH.

5.3. flporoJrrrruqecKafl Teoprq KucJror u ocuosauufi
OcnosHrte nonoxeHnfl nporonr4Tra.recxofi TeopI4I4 KHcJror kr ocnoeanuft.

Molexy:rrpHble rI HoHHbIe Kl4cJrorbr r4 ocHoBaHuq. CoupflxeHHafl rrporonr4TktqeaKafl
rapa. KnaccuQr4KarJltfl pacrBopr4rerefi: [pororeHHbre, nporoQunbHbre,
au$unporoHHble. Bola KaK au$uuporoHuufi pacrBopr4reJrb. Peaxquu
uefirpanu3aq:a4 rHAponI43a, LroHn3ar\krw c roqKr4 3peHr{fl rrporonrTr4.{ecxofi Teoprur.
fla4portrs areHo3r4HrpraSocSopHofi KlrcJrorbr (ATO) KaK yHr4BepcaJrbHbrfi rcro.rHzx
sHepfr4r,r B opfaHr,r3Me.

Teopna KI4cJIor 14 ocHoBanufi Jlrrouca. Pearquu nefirpanLsar\ktv, rr.rApoJrr{3a,

I4oHI43aIII4n, o6pa:oBaHrre u cra6utrcHocrb KoMIrJreKcHbrx coeAurteuuirt c ror{Kr4 3peHlrt
Teopr4r4 Jlrroaca.

Kucroruo-ocHoBHoe paBHoBecr,re B rronocrz pra: [ocneAcrBufl HapyrrreHr4fl

paBHoBecrrf,, ctroco6rr r<oppexqrara pH.
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5.4. EyQepHbre pacrBopbr r{ cr{creMbr
KraccuQvKa\vfl 6yQepHrrx cr4creM r4 MexaHr43M zx geir,creur^: paBHoBecr,re

MexAy [poqeccaMlr 3neKTponuruqecrofi [r4ccorJr4arJr4kr Lr rr4.(pon]r3a B nape

conpxNeusofi rucrorbr r4 ocHoBaHr4s. Pac.rer pH 6y$epHblx cl4creM no ypaBHeHI4Io

f eu4epco Ha-f accer ;6 axa. EyQ epHa, eMKocrb, S arcroprr, BJrHf, rorq vre Ha ee neruvuuy.
EyQepnrre cr4creMbr KpoBH: rr4ApoKap6oHaruas, reMorJro6uHona.f,, $ocQarHa-a v
6erxosaq. IIoHsuae o Kr4cJrorHo-rqenorrHoM paBHoBecr4r4 B 6uororuqecxux
xuAKocrqx. Pecuprparopurrfi u rrera6oru\ecxuia aqr{Ao3 pI aul.I4eMkrfl, altKalro3 I,I

AIKAIEMI4C.

5.5. TurpHMerprrqecKrre MeroAbr aHaJrlr3a
Knaccra$ vKa\vfl. TuTpuMerpuqec KHx M eroAoB aHarrvr3a. Pac.I erur s o6tei\aHo-

a*aJrtrruqecKr4x onpeAenetnflx. Ilpnuqun oKBHBaJreHTHocrlr. Ocnonnue cnoco6u
Tr4TpoBaHr4f, B o6reusorrr aHaJrH3e. O6utas xapaKTepvcruKa MeroAoB KI,IcJIorHo-

ocHoBHoro rnrpoBatvrfl: TlrrpaHTbr 14 rrx craHAaprvrcawtfl, QraxcaponaHne roqKrl
3KBr,rB€rJreHTHocrLr. Brr6op r4HAr4Karopa. 3HaueHHe rnTpr.rMerpr4qecKoro aH€LIIH3a B

ueAuxo - 6140r orr.rqecKl4x r4ccJreAoB aH:aflx.

5.6. S.nercTpoAHbre rr oKrrcJrrrreJrbHo-BoccraHoBrrreJrbHble rIoreuIIuaJrbI
3nerrpo4Hbre u oKr{cJrr4TeJrbHo-BoccraHoBr4TenbHble lroreHrlr{aru. MexaHr43M

B03Hr4KHoBeHH, 3neKTpoAHoro noreHrlr,rana. YpanHeHne Hepncra. YpanHeHrae

HepHcra-flerepca. Cran4aprHrrft eoAopo4uufi 3neKrpoA. I4suepeHue 3neKrpoAHblx
noreHrllranoB. 3rexrpouno-aosnrrfi MeroA ypaBHeHl4.rr oKI4cJII4TeJIbHo-

BoccraHoBr4TeJrbHbrx peaxqrfi. O6ura, xapaKTepkrcrhna MeroAoB oKrrcJrr4TerrbHo-

BOCCTaHOBI4TeJIbHOfO THTpOB AHVfl,.

5.7 f a.rrrBaHlrqecKr{e 3JreMeHTbr

XHNan.IecxHe kr KoHrIeHTpaIILroHHbre f€urbBaHhr{ecKne 3neMeHTbL Pac.Ieut
3neKTpoAnuxyuefi clrrrbr. flporuosupoBaHue HanpaBJreHlu oKr4cJrr4TeJrbHo-

BoccraHoBr4TeJrbHbrx npoqeccoB rro craH,{aptrofi enepruu lu66ca 14 Iro BeJrI4r{I,IHaM

oKr4cJrr,rreJrbHo-BoccraHoBI4TeJIbHbrx noreHrILIanoB. BosHzrHoBeHI{e 3neKTpoAHbIx
rroTeHrlr4aJroB B noJrocTr4 pTa rrpr4 r4cnoJrb3oBaHr4v MeT€urJr-coAepxaqux [poTe3oB:
faJrbBaHo3 rronocTH pTa.

5.8. floreH rlrroMerprrfl
3nexrpo4rr cpaBHeHr4, pt orpeAeneHnf,. Xnopcepe6pxHufi 3neKrpoA.

I4oHocereKrr4BHbre 3neKrpoAbr: creKrsHHrrfi oneKrpol. Ycrpoficrno pH-uerpa.
lloreuquoMerpprqecKoe rr4TpoBaHue, ero cyruHocrb u r4cnoJrb3oBaHr4e B

KoJI I4rr e crB e H H o M aH arl I43 e n M eA It K o - 6 n ol o rzq e c Kux u c c n eAo B aHwflx.
5.9. KoHayKToMerpr.rr
XzAxocrn A TKaHr4 opraHr43Ma KaK [poBoAHHKr4 BToporo poAa. YAertrHa-f, u

MonqpHar gneKTpr4r{ecKa, npoBolrrMocrr4, r4x r43MeHeHrre c KoHrleHrpaqwefi pacrBopa.
llpe4enrHax Mon.rrpHaf, 3neKTpr4rrecKaf, npoBoAHMocrb. .4.6cofforHaq cKopocrb

ABr4xeHr4fl H rroABrrxHocrb HoHoB. 3axon Konrpayura.
Kou4yxroMerpuf,. KoH4yxroMerpuqecKoe ruTpoBaHr4e, ero cylrlHocrb v

rrcrroJrb3oBaHl4e B KoJII4qecrBeHHoM aHaJrH3e v ue4raro-6lroJrorr4qecKr4x
LrccneAoBaH:aflx. 3rexrpuuecKaf, npoBoAHMocrb 6lrororu.{ecKr4x xu4rocrefi vr

rr<aueft B HopMe r4 rraroJrorr4r4.
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5.10. IereporeHHble paBHoBecvfl B rIoJIocrI{ pra
Ilossrue o pacrBopuMocrlr rBepAbrx BeIrIecrB, xuAxocrefi v ra3oB B

xr.rAKocrrx, ee 3aBr,rcuMocrb or pa3nllqHblx Saxropos. 3aronsr feuplt u flalrroHa.
BruqHr,re DneKTponHToB Ha pacrBoprzMocrb ra3oB, xl4AKocrefi ra rnepAblx BeIIIecrB.

PacrnopuMocrb ra3oB B KpoBlr.

fereporeHHbre paBHoBeclrf, B cacreMe ((HacbluleuusIfr pacrBop ocaAoK

ManopacTBopr4Mofo 3neKTpon[Ta)). Koscraura pacrBopHMocTI4

(repuo4aHaMr4rrecKar, KoHrIeHTparIr4oHuar-). Vcroskls o6paaona*ufl. vr pacrBopeH[Ir

ocaAKoB. CoeN,reueHHbre oAHorr,rnHbre H pa3HorI4rIHbIe KoHKypt4pyloull4e xI4MI4r{ecKI4e

paBHoBecuf, B rereporeHHbrx cucreMax. flpoqeccrr o6pasoBarafl rocrnofi u zy6uoit

TKaHr,r, crpoeHrre rlrApoKcr4alarkrra kr Sropauarura. @us[xo-xl4Ml4qecKple

xapaKTepuc'tvKkt cJrroHbr. fereporeHHbre paBHoBecLrfl, B IIoJIocrI4 pra. XuuuqecKl4e

ocHoBbr pa3BLrrufl Kapr4eca r4 [pprHrrr4frbr ero npoSranaKT]IKr'I u neqeHlaq.

6. (DusuqecKafl xltMIrf rloBepxHocrHblx gs,'Ieurlfr

6.1. [IosepxHocrHble qBreHufl

flonepxHocrHbre f,BJreHH, vr r4x 3HaqeHI4e B 6Izolorzu u MeAIztIII4He.

flonepxnocrHaq 3Heprr4q u [oBepxHocrHoe HarflxeHl4e. llonepxHocrHo-aKTlrBHble I,1

noBepxHocrHo-HHaKTraBHbre BerqecrBa. I4sorepHra noBepxHocrHoro HarflxeHHfl.

IlonepxuocrHaf, aKrr4BHocrb. llpanraro [roxno-Tpay6e. A4cop6qrar Ha fpaHI4IIe
pa3AeJra xr4AKocrb - ra3 r{ xr4AKocrE - xr4AKocrb. Vpanueune f vt66ca. OpneHrarryrfl.

MoneKyn B roBepxHocrHoM cJloe. Crpyrrypa 6uolorl4qecKllx uevr6pau.
6.2. Teoprlr aAcop 6ttuu
A4cop5qLrfl, Ha rpaHrarle pa3Aena rBepAoe reJro - ra3 I4 TBepAoe reJlo -xzAKocrb

(pacrnop). YpanneHLtfl. Ileururcpa v (Dpefiu4nnxa. MououoleKynrpHa{ kr

rroJrHMoJreKynflpHa{ a4cop6qwr. 14:orepnu IIoJII4Monerynrpnofi a4cop6quu Ha

rrepgofi Sa:e. Ocuonu nrrairryuo$epMeHrHoro aHaJrrrsa. XeNaocop6qrax. Aacop6uuq
cprJrbHbrx 3JreKTponrzroB (exaunareHTHar, uzlvtparellbHa.f,, o6naennaa). 3ua.{eHI,Ie

a4cop6qraoHHbrx npoqeccos e 6uocrcreMax. flousrne o6 a4cop6quonnofi Tepailvv.
IrloHurlr, r4x npr4MeHeHue B MeAHIrI4He.

6.3. Xpouarorpa{ua
Knaccu$rzKarlr4-f, xpoMarorpaSw.recxux MeroAoB aHutu3a no AoMI4HI4pyIoueMy

MexaHu3My pa3AeneHur BeulecrB r4 no afpefaTHoMy cocroqHr,lro sa:. A4cop6quoHHaf,,
pacnpeAeJrlrreJrbHa.fl, 3KcKJrro3Lro:aHafl (re:n-$unrrpaqrax), uouoo6tueHH€ul u a$$uuruax
(6uocuequSu.recxax) xpouarorpaQHx: npprHrlr4r MeroAoB vt Hx oco6esuocra.
Oco6ennocru Bbrcoxoe$QerursHofi xuAKocrHofi xpol,rarorpa$ua (B3)(X) r rasosofi
xpoMarorp a[wu, r4crronb3yeMbre

MeroAoB B MeAHrIr4ue u 6uororrru.
AereKropbr. flpzueueHue xpoMarorpaQuuecxrax

7. @usuqecKaq xr{Mrrs Ar{c[epcHbrx cr{creM r{ pacrBopoB 6uonoruMepoB
7,1, fuctepcHbre cucreMbr
KnaccraSuKarryfl AlrcnepcHbrx crrcreM rro crerreHu AncrrepcHocru, IIo

arperarHoMy cocrorHprro Sas, uo cr4re B3auMoAeircrsufl. MexAy trI4cnepcHofi Sasofi ra

.qncnepcr4osuofr cpe4ofi. KoruouAHbre pacrBopbr. MeroArr nonyr{eHrl, r or{rlcrxn
Konnor,rAHbrx pacrBopoB. Oramparr4fl, Ar4aJIt43, gneKTpo4:aalrr43, ynrrpaSranbrpallIaq.
MorexyrrpHo-KHHernrrecKr4e cBoficrBa KOJTJTOHAHbTx paCrBOpOB: 6pOyHOnCrOe

.qaBneHr4e. Ynrrpaqeurpra$yrr,rpoBaHHe.ABr4xeHr4e, 4uS$y:ux, ocMorlrqecKoe
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Onruqecrge ceoficrBa AucrepcHbrx cl4creM. 3SSerr @apa4ex-Tuutrals. YpaeHeut'Ie

cJIofl xollouAsofr
Psneq. 3:rexrpuuegKl4e cBofcTBa AHCIIepCHbIx CHCTSM.

3neKTpoocMoc. 3apx4 V cTpoeHlIe 4nofrnOrO 3neKTpI4r{eCKOfO

3nexrpo$opes w

I{ACTI4IIbI. CTPOEHIAE MI4IICNN.

KuHern.recKaf, kr arperarr,rBHa, ycrofiquBocrb KonnoI4AHbIx pacrBopoB.

Koarynxqrax. Ilopor Koarynflqun. fIpaBr,IJIo [Iynrqe-lap[u. -fereHrle npI4BbIKaHHf,.

BsauN.{Hafl Koarynflrluq. fIoHflTLre o reopl4rx KoaryJlrqura. Ilenrvaa\vfl'. Kollon4Har
3aulr,rra. MeAuxo-6uoror[.{ecKa, ponb rrpoqeccoB KoaryJIflIII,lIl, neIITH3aIII4I{ v

KOInoI,IAHO fi Sarll4rrt.
KlaccraQkrKar\L:fl. n o6ulr.re cBoficrBa rpy6ogracrepcHblx cncreM. Oco6eunocrl4

MoneKynf, p Ho- KuHerr,rqecKux r{ SneKTpl{qecKux cBofi crB a3po3one il. Wctottb3oBaHl4e

a3po3onefi n rrae4r,ulr4He. Aeposonn rrpoMblruneHHoro rlpoucxox4eHlafl. KaK npHrII4Ha

Bo3Hr4KHo BeHr4.f, ra6olenanuft lerrv x (culH xo3, aHTp aKo3, aJlroMranos).

Cuoco6rr nonyqeHr4fl kt c:ralutusa\vv cycnensIail. MonerynflpHo-

KI4HerHrIecKHe r4 orrrr,rqecKue cnoficrpa cycneH3ufi no cpaBHeHI,Iro c KoJIJIoHAHrIMI{

pacrBopaMr4. CeAuuesrarlr4oHHaq v arperarl4BHas ycrofiLll4Bocrb.

B rrcoroxoHlleHTpupoBaHHbl e cycrleH3ura (u acrlr).
Merogrr flonyrreHr,rr w cBoficrBa :rrrynrcufi. YcrofiquBocrb errlylrcufi.

3vrynrraropbr, ux [pr4po Aa Lr MexaHr{3M Aefi.c:rsktfl. Onpe4eJIeHI4e rL[ra err,rynrcrafi.

O6pauleurae $as auylrcufi. PaapyrueHtre errrynscnfi. 3rraynrcllll KaK neKapcrBeHHar

$opua.
KoruoraAHbre rroBepxHocrHo-aKrr4BHbre Belrlecrna (IIAB): MbIJIa, AerepreHTbl.

Muqeuo o6pa:o naHrre B p acrBopax KoJrJr or{AH blx IIAB . Kpu'rra.recKat KoHIIeHTpaIIpL

M HTIeJIJI o o 6p as o a au us. flsre1u e c onro 6 krnv3ar\kru. JIu n o c o tr't u.
7 .2. P acrBopbl 6uouo.nuMepoB
KnaccraQvKa\r4r.6raonolzrr,repoB. XlnNau.recKoe crpoeHr4e v [pocrpaHcrBeHHas

$opua MaKpoMoneKyn. llonqrLre o crpyKType 6nonoJl[MepoB: 6elron, HyKneHHoBbIx

KI4cJror, rIonI4MepHbIx yrneBoAoB, JIHIII,IAoB, Hx KoMnneKcoB. Tuurt cn-ssefi B

6nonolnuepax. CnexrpalbHbre MeroAbr r43yqeHl4fl crpyKrypu 6nouolplMepoB Lr Ltx

BoAHbrx pacrBopoB: ran$paxpacHafl. crreKTpocKorrl4t, cneKTpocKorlllfl KpyroBoro

AHxpoH3Ma, Cnexrpo$nyopuMerprlfl, PaN{aHoscxa-f, crleKTpocKollug,
peHTreHocrpyKTypuufi anall43, f,AepHo-MarHuruufi pe:oHaHc.

Mexauzsu ua6yxaHkrfl vr pacrBopesus, 6uononzMepoB ) Blrkrfl:nlae pa3nl{rlHblx

Saxropon Ha crerreHr ua6yxauu.s. B.f,sxocrb pacrBopoB 6uonoluuepoB. Ypanueuue
IllrayAanrepa H Mapxa-XayBVHKa-Kyna. B-ssxoctr KpoBH rI Apyrnx 6uororu'IecKl4x
xrlAKocrefi rax .quarHo cru.Iecrufi rloKa3areJlb.

llosxrne o rroJr14gJreKTponHTax, r43o3JreKTpr4rrecKafl TorIKa 6Izouoluuepa,
MeroAbr ee pacvera h r43MepeHlrfl. KorrurarnBHble csoficrna pacrBopoB

BbrcoKoMoneKynspHbrx coeAIaHesnfi (BMC). Ypanueuue falnepa.
Yc:rofi.{usocrs pacrBopoB 6zonornlaepoB vr Sarroprt, ee ofipeAerqrculrte.

3acry4neBaHue. Brrcaru.Isar:ae. Koaqepnaqur.
Csoficrna cryAnefi : cnHepe3l4c H TlrKcorporlufl.

Cryluu. ,.{n$Sysur B cryAHnx.

Sner<rpo$ope: 6erKos kr HyKneI4HoBbIx KI,IcJIor, $oxycrapoBaHlre
r43o3neKTpr4qecKofi Tor{KH. flpuueuenue gneKTpo$ope3a B KarIecrBeHHoM Lt

KOJrr4r{ecrBeHHoM aHailr43e p acrBop on 6 uololuMepoB.
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8. Xuruus 6uoreuuslx 3JreMeHToB

8.1. CrpoeHHe ?MaJrH sy6a, flpoueccbr MrrHepaJrrr3auI{H, AeMHHepaJII{3aIIult
r{ peMlrHepaJrrr3aIII{u

Crpoeune KoJrJrareHa - Marpr4rlbr Inf, cHHTe3a HeopraHl4r{ecKoro BelrlecrBa

xocrHofi TKaHH. Xuuuqecxuft cocraB Mr{HepaJII43oBaHHbIx rKaHeit zy6a u cJIIoHbI.

Xprruu.{ecxue ocHoBbr MHHepanr{3arlnrz xocruoff rr sy6nofr TKaHI4, npoqecca

AeMr.rHepanu3a\pil4 pt MeToAoB peMr{Hepailvrca\w c noMolrlblo yKpennqrculnx
KOMfIOHCHTOB. llpuueueuue x ar s qufi c o A ep x(aultr x, Sropco4epxau14x,
QocQopcoAepxaulux, onoBocoAepxalr{r4x vt cepe6pocoAepxaull4x rlperaparoB v
sy6nrrx [acr B croMaroJrorr,rv. floHquae o6 usolaopSnorta 3aMeIrIeHLrkt B xocrsofi a
sy6Hofi rKaHH.

8.2. Xurrlrqecrcoe crpoeH[e MarepuaJroB, rrc[oJrb3yeMblx B croMaroJloruu
Cnraerr Ha ocHoBe 6laropo4urtx MeraJrJroB, xo6amta, xeJle3a, Tr4TaHa,

npr4MeHfleMbre B oproneAr4qecxoft r4 xr4pypru.Iecxofi croMaroJlorul4. ConpeueHHrte
rronuMepHbre croMarororr4rrecKne Marepvarrbr Ha ocHoBe aKpunoBofi u llerarpnnonofi
Kr4cJror. C o npeu eHHbre KoMrro3r4rlr4oHHbr e nrou6upoBor{Hble Marepuanbl.
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r4H (D O P MAUI4 O HHO -ME T OAI4r{ E C KAfl tIA C Tb

Jlurnparvpa
Ocuonuas:
1. O5qaq xlrMr4q:yueSnoe nocoSue / C. B. Trau6a, B. B. Xpycranen. -

MuHcr : Buurefrrua.,I IuKoJIa,2020. - 495 c.

2. EonrpovreroK, B. B. O6qas xuvrLrfl./ B. B. EorrpoueIoK. - fpo4no : fpfMV,
2020. - 576 c.

fono"rrHureJrbHar:
3. MeArarlnncKaf, xr4Mut yue6nux IB. A. Kann6a6qyK, f. I4. fpurqeHKo,

B. VI. faruHcxaq vr Apyrne; roA pelarcquefi B. A. Kann6a6uyx. Kuee :

BceyxpauHcKoe c[eqr4€urr43r4poBaHHoe r{3AareJlbcrBo <MeAIar{rzua>>,2017 . - 400 c.

4. Kolloxruyu rro MeA]rrlr{Hcxofi xr,rMlrrr : c6opnur zaqalauir, I
B. B. Xpycran€n fra apyrl4e] - Maucr : E|MY, 2022. -39 c.

5. Jla6oparopHbre pa6our ro MeAr4rlr.rHcrofi xr4ukru : npaKruKyM I
B. B. Xpycranen [H gpyrlle] - MuHct< : E|MV, 2022. - 47 c.

6. Eapxoncxnfi, E. B., Xpycralen, B. B., Txauen, C. B.,
Ile:rpynrenxo, JI. f, A.ruuonuu, O. B., Jlatyruro, T. B., CnepancKas., E. r{. Xurutus
3JreMeHroB .qn{ rpoBr,r3opoB. - Mnscx : E|MY, 2018. - 212 c.

7. Eapxoncxui,r., E. B., XpycriuleB, B. B., Trauen, C. B., Eol6ac, O. lI.,
Byfiuuqxat, E. IO. XrauuqecKa, TepMoAr.rHaMHKa H KI4HerI,IKa Anfl npoBl,I3opoB. -
Muscx : E|MY,20l8 r. -274 c.

METOIT{qE CKrrE PEKOMEHAATIUT4 rro OPTAHTT3ATIUU r{ BbITIOJIHEHIIIO

c AMOC TO.trTE JrbHOrz pAS Orrr C TyAEHT OB IIO vr{EEHOfr AI{C ULTIIJIpIHE

Bperr,u, orBeAeHHoe Ha caMocrorrenbHyro pa6ory, Moxer HcIIoJIb3oBarbc{

o6yualorqvv^vrefl :r^a'.

noAroroBKy K neKuurflM Lr ra6oparopHblM 3aHflTpI.,IM;

noAroroBKy K KonnoKBI4yMy, 3aqery no yue6uofi AIacqznnl{He;
pelxeHl4e 3a.4ar{;

KoHcrreKTr4poBaHr4e yue6nofi nl4Teparypbl.

MET OAruE CKI4E PEKO MEHAAIIUU tIO OPTAHI43AIIII{ I{ Bbr[O JIHEHI,IO
yfIpABJLfl EMOfi C AMOC T OITE Jrb HOfr pAS Orrr C TvAEHTOB fIO vrrEEHOIz

ArrcuI4IJII,IHE

O cHoeusr e Q oprvru opraHrr3 arryrr4 ynpaBnreu ofi c auo crorreJlbuofi p a6 orrr :

I43yqeHue reM z upo6reu, He BbIHocI,IMbIx Ha JIeKIIIaI4;

KoMrrbroTepHoe TecTr,lp oB aHkre.

Konrpolb ynpaBnseuofi caMocro{remuofi pa6ou ocyqecrBlrflercs. B BI4Ae:

KoHrponbnofi pa6orrt;
KOnnoKBr{yMa;

TeCTI/tpOBAHIJ.[..
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Ilnprqnnb I,1c[o,Tb3vEMbIx cPEACTB AI{AI HocrLIKIl

[trt gwarHocrLIKI{ KoMneTeHrlufi ucuonb3yloTc, CneAyloqr,re Sopurt :

YcrHaq Qoprua:
co6eceAoBanufl;
flucsrueunar QoPnaa:
KoHTponbHrte pa6omr;
rrrrcbMeHHbre orr{erbr rro ayAI4TopHbIM (goN,IauuuNa) npaKTuqecKI4M

ynpaxHeHl{fM;
KOnnoKBI{yM;
rrlrcbMeHHble orqerbl IIo na6oparopHblM pa6orau;
Ycrno-nucbMeHHar QoPua:
3aqer;
Texuu.recrcafl Qopua:
3neKTpoHHbIe Tecrbl;
Bl43yanbHrte na6oparopHble pa6orrt.

Ilcnolr3vEMblE METoArI oBvtrEHl4f,

Jlrauefinrrfi (rpa4uquoussrfi) uero4 (rerqur, npaKruqecKl4e, na6oparopHble I4

aeMl4Hapc t<ue zaurrrut) ;
aKTHBHbIe (ranrepaxruauue) MeroAbI:

upo6renruo-opr4eHrr.rp oBaHHoe o6yveuw e PBL (Probl em-B ased Learning) ;

KoMaH.uHo-opr4eHrr4poBaHHo e o6yuenrae TBL (Team-B ased L earning) ;

Hayr{Ho- oprreHrr4poBaHHo e o6yueuue RBL (Re search-B as ed L earning).

IIEPETIEHb TIPAKTUTIE C KI,IX HABbTKOB
1. IlpuroroeJreHue pacrBopa onpegendHHoro o6reua c saAaHHofi

KOHUeHTp a\Uefi.
2. Zauepeune pH B pacrBope c rroMorrlblo Konopl,IMerpl4rlecKoro v

noreHIII4OMeTpI4qeCKOfO MerOAa.

3. Onpe4eleuze KoHrIeHTpa\r4H BeqecrBa B pacrBope c noMolqblo

TI4TpI{MeTpI4rreCKofo MeroAa aHaJU43a.

4. Onpe4eneHr4e KoHcraHrbr uuru6upoBaHnfl. MeroAoM MoneKynflpHoro

AOKr4Hfa.

5. Oupe4elenue pH B u3o3JreKTpr4qecKofi ro.{xe 6uonolur,tepa B Bo.{HoM

pacrBope.
6. Oupegeleuue o6ulefi, arrueHofi Lr noreHlll{aflrsofi KucJIorHocrH

6uororn.recKlrx xlaAxocrefi .

llnpnqpnb r4cfroJrb3vEMoro oEoPvAoBAHr,I.fl

1. ra6oparopHas IIocyAa,
2. xr4MHqecKI,IepeaKTHBbI,

3. [epcoH€Lnruufi KoMrIbIoreP,
4. KanoprrMerp,
5. qeurpu@yra,

6, pH-lterp,
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KOHAyKTOMeTp,

noTeHr]lloMeTp.

cTanafMoMeTp,

BI,ICKO314MCTP,

creKrpoQoroMerp,
crreKrpoonyopr4Merp,
ZK-cnerrpoMerp HIBO,
x(HAKocrHrrfi xpouarorpa$,
KaMepa An.rr Beprr4KanbHoro enexrpo$ope3a.

TIEPETIEHb JIEKUI4fr

1. XvM[.Iecxaq repMoAI,IHaMI,IKa KaK ocHoBa MeAr4llr{Hcxoft xuukrv.
I4cuomsoBaHl4e annapara repMoAt4HaMr4Kr.r xlrMlrqecKoro paBHoBecuq B

MOneKynrpHoM kr MaKpoMoneKynrpHoM AoKr{Hfe.
2. 3leuesru xuMIa.recxofi KHHerr,rKr4: rrop.rrAoK peaKrlr4u, rrepr4oA

nonylpeBpalqeHl4r, KuHerpl.Iecxufi MeroA orrpeAeneHLrfl, aKTprBHocrr4 $eprrrenron n
cblBoporKe KpoBlI, Teopplfl aKTrzBHbrx coeAr4HeHuit, teopus [epexo,qHoro KoMrrJreKca.

3. fereporeHHble paBHoBecut B opraHrr3Me rreroBeKa B HopMe vr rtprl
TIATOJIOTI4I,I.

4. Teopura agcop6qun, npuMeHeHr,re
14 ccJreAoB aHIdfl B M eArrrIHHe r4 CTOMaTOnOf r,1I4.

xpoMarorpa(rravecxrax MeroAoB

tIE PEIIEHb JIAE OPATOPHbTX 3AHfl TI,IIZ
1. I-{enr vt 3allav^v MeAI4IIrIHcxofi xLrMprv. II.p.' <llpno6pereHr{e HaBbrKoB

pa6omr c uepnofi xr4Mlrr{ecKofi uocy4ofi>
2. Xurvras KooprI,IHaIIZoHHbIx (rovrnrexcurrx) coe4uueHufi. JI.p.:

<IloryueHr,le KoMrrJreKcHbrx coe4zueHufi >>

3. Tepltoxrauzs. HanpaBneHl4e 6uoxuurzqecKr4x rrpoqeccos. Irlcnorb3oBaHr4e
anilapaTa TepMoAI,IHaMHKLI Xr4Mr4qeCKOfO paBHOBeCU[ B MOneKyn{pHOM U

MaKpoMoneKyn{pHoM AoKpIHre. II.p.: <Oupe4eneHr4e rerrJroBoro s$$exra peaKrlrrr
uefi rpalu3arlrau). JI. p. : <Monexynrpnufi AoKr4Hr))

4. 3leueurrt xurraa.{ecxofi Kr4Herr{Kr{. Kararus H Kar€urr,r3aropbr. I.p.:
<<Ltzyueruue 3aBrrcl4Mocra cKopocrr4 peaKrlr4r{ oT KoHrIeHTparJuv pearupyrorrlux
BeulecTB))

5. Kouura'rplBHble csoficrsa pacrBopoB. Y.reHrae o pacrBopax. I.p.'
<<f eruorn3 3pHTpouHToB B r[rroroHtrr{ecKoM pacrBope)

6. Teopurz pacrBopos cra6rrx u cr4JrbHbrx gneKTpoJrr,rroB. llporonarr4r{ecKa.f,
Teopl4, KI4cJIor Lr ocHoeaHufi. JI.p.: <Onpe4eneHr4e ar<rusHofi Kr4cnorHocrn
6[ororu.{ecKI{x xu4rocrefi >

7. EySepnue pacrBopbl 14 cucreMbr. I.p.' <flpnroroBJreHrre 6yQepnrrx
pacrBopoB 14 r43yqeHae MexaHr43Ma 6ySepnoro geficrnzx>>
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8. Trarprauerpr4qecKlre MeroAbr aHNrLr3a. JI.p.: <CraugaprkBaEfl' THTpaHTa

(pacrnopa HCI) ro pacrBopy nepBl4rlHoro craHAapra)

9, 3lerrpo4urre v oKr4cJrr4TeJrbHo-BoccraHoBLITeJIbHbIe IIOTeHIIHaJIbI.

floresquoMerpr4-rr. falrnaunqecKr4e 3JIeMeHTrI. JLp.: <floreHIII4oMerpnqecKoe

orrpeAeneHl4e KoHcTaHTbI AI4 cc oUI4a Wu ctafioro 3JI eKTponI{Ta)

10. KongyKroMerplrq. JI.p.: <KoH4yKToMerprlqecKoe onpeAeneHl4e KoHcraHrbl

Ar,rccoqua guw, c ta6o ro gJI eKTponvra))

1 1. fereporeHHbre paBHoBecr4f, B IIoJrocrI4 pra. JI.p.: <llony'reurae

feTepofeHHbrx cr4cTeM ((ocaAoK-pacTBop) H cMeII{eHue paBHoBecl4fl B HHx))

12. floeepxHocrHbre .rrBJreHr4r. Teopr,rra a4cop6qnra. JI.p., <<3aeuclaMocrb

noBepxHocrHoro Har.fixeHr{f, pacrBopoB or AJITTHrI yrnepoAHofi qenu IroBepxHoorHo-

aKTT4BHbIX BeUIeCTB))

13. XpotrarorpaSHs. JI.p.: <AHarra3 xpoMarorpaMM u Macc-creKrpoB))

14. flucuepcHbre cucreMbr. Bse,qeHze B Konnolz.uHylo XI{MI,IIO. JI.p.:

<llonyueurze KonJrolrAHbrx pacrBopoB MeroAoM KoHAeHcaIIlru vr I43yqeHI4e hx

orrrr4qecKux cnofi cre))
15. flucnepcHbre clrcreMbr. Kouou4Hrte t4 rpy6o4IacrepcHble cl4creMbl B

MeAr.rrIHHe. I.p. : <Ycrofi.{HBocrb KoJInoI4AHbIx pacrBopoB))

16. Pacrsoprr 6uouonr,rMepoB: SHsrar<o-xlrMurlecKue csofictsa 6uouonlaMepoB.

JI.p.: <Onpe4eneHne crerreHi{ ru.afyxauwf, xeJlarltHa npl4 pa3nur{Hblx 3HarIeHHax pH>.

JI.p. : <BrtcalaBaHue xeJIarI4Ha))

17. CrpoeHr4e 3MaJru zy6a, npoqeccbr Mr4Hepailv3arJntr, AeMllHepanrral\Lrkr t4

peMraHepaJrv3a\w

18. XrauuqecKoe crpoeHr,re MarepuaJroB, r,rcnonb3yeMblx B croMaroJIorLIH.

I4rorosoe 3aHsrl4e.
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