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II Ofl CHVLTE JTb HAq 3A[I{ C KA

<<MeArauraHcKaq x[rMllfl)) yue6uax AI4CIII4IIJII4Ha XI4MI4r{eCKOrO MOAyIq,

coAepxauafl cI4CTeMaTI,I3I4pOBaHHbIe HayrIHbIe 3HaHI4f, O BeIIIeCTBaX vl I4x

npeBpaqeHllf,x, ColpgBoxAaloquxcs I43MeHeHI4eM COcTaBa, CTpOeHLI{ U CnOfiCtr,

Heo6xoAlrMbre An{ rroHr{MaHr4, ocHoB pa:pa6orKu HoBbIx neKapcrBeHHblx BeulecrB, a

TaKXe O $U:UXO-Xr4Mr4qecKr4x MeroAax KaqecrBeHHofo u KorI'IqecrBeHHOfO aH€UII'134

6uororu.iecKl4x xrlAKocrefi, pacreopoB neKapcrBeHHblx BeulecrB u 6nonoll4MepoB'

I_{enr yue6nofi Ar{cUr4nnr4Hbr <MeAuUuHcKaq xI4MI4f,)) $opuflapoBaHl4e

6asossrx upo$eccraoHaJrbHbrx KoMrrereHquft, ocnoBy Koropblx cocraBJlrer 3HaHLIe o

xl4MllrrecKltx u Su:uxo-xr4Mr,rqecKI4x ocHoBax flpoueccoB xpI3HeAeflTeJIbHocrl4

OpfaHLI3Ma r{erIOBeKa, IIpI,IMe :aIH:zVI COBpeMeHHbIX XIaMI{qOCKI4X U Sra:ZrO-

xr{MrrqecK}rx MeroAoB r4ccJreAoB aHtfl, lnfl vsyqeHzfl, ueAuro-6l4oJlorl4qecKHx kr

MeAlrrltrHcKplx npo6levr, co3.{aHr{, HoBbIX neKaparBeHHblx Belr{ecrB, orlpeAeneHl4f,

MoneKyupHoro MexaHr43Ma vx Aeficrsus, aHaJM3a cocraBa 6uoloruqecKHx

xnAKocTeil, pacrnopon 6uouonuMepoB II neKapcTBeHHbIx BeIIIecTB.

3a1a'av yue6nofi Ar4crln[nr4Hbr <MeAIaquHcKaf, xI4MI4fl)) cocrof,T B

Sopvrnpo BaHkrkr y cryAeHToB HayrIHLIx suaHl'Ifi o :

xgMlrqecKofi repvroAlrHaMprKe 14 KaHerIaKe xlIMHr{ecKHx peaxquil, f,BJlrroql4xct

Teoperr4rrecxofi ocHosoft 6raoeneprerl4Kll vr ocHoeofi v3yqennfl, cropocrefi vr

M exaH 14 3 M o B rrp ore K aturfl' 6 uoxurr,r u q e c K]Ix np oqe c c o B ;

ocHoBax coBpeMeHHoro yr{eHyf, o pacrBopax, rBJlltloulerocs Hayunofi 6azoi't' Atts'

k3yqeH4s. 3neKTponurHoro 6ataruca, KI4cJIorHo-[IerorIHoro paBHoBecl{fl,

azQ$y:uoHHbrx r,r ocMorprqecKux xotoouit, Suszvecx oil xuwtutt Sa:Honorl4r{ecKl'Ix 14

IIATOJIO|HI{ECKHX |OMO- LI |CTEPOIEHHbIX CI4CTEM B OP|AHI43ME I{ENOBEKA;

ocHoBHbrx TeopeTHqecKplx rroroxeHl4.f,x 3neKTpoxvtMI1^LI KaK OCHOBbI

6zoelexrpoxl4Mr4rr 14 3neKTpoxrIMr4rrecKl4x Mero.{oB I4ccneAoBaHHq e 6llororlzla v

MCAUIII{HE;

ocHoBax Qusnuecxofi xHuuu noBepxHocrHblx lueuufi, .ql4cnepcHblx cl4creM I4

pacrBopoB 6raouolnuepoB, Aarorrlux Krroq K noHI4MaHI'Irc nl4raH.q-peUerlTopHblx

83ar,rMoAeitctauir;
yuenr,rfi lI HaBbIKon, ueo6xotrI4Mblx .{nq:
HHTep[pe r a\hv pe3ynbraroe ra6 oparopHblx u S usra xo-xl4Ml4r{e cKI4x MeroAoB

pr c cJI eA o B aHl4s., IIo crp o e H krfl, [vatHo3 a;

pa:pa6orxu uepcoura$r4rltrpoBaHHofi crpareu4u JIerIeHI4q neKapcrBeHHbIMI4

cpeAcTBaMH.

3nauur, yMeHr4f,, HaBbrKrr, flonyr{eHHbre rIpH u3yq,eHttv yue6nofi AI4cIII4nnHHbI

<MeAurIuHcKa, xraMr{q)), Heo6xo4rzrusI Altl ycleruHoro vrsy.uelr^r4fl cJleAyroql{x

uo4ynefi: <MeAuxo-6prolorz.recKrail MoAynb 1)), <MeAuxo-6uolorzqecxufi
MoAynb 2>>, <<KlzHl4rrecKa.g rraroJrorr4fl,uKJtt4uvtt{ecKa.f, AI4arHocrI4Ka)).

CryAeur, ocsousuafi coAepxaHae yve6Horo Marepkrana yue6nofi

Agcur4rrJrr4Hbr, AonxeH o6raAarr cregyroulefi 6a:osofi npo$eccr,IoHaJlbHofi

KoMrrereHrluefi: r4crroJrb3oBarb raarafl o coBpeMeHHbIx xHM[qecKI4x Lr $usutxo-
xr4Mr4qecKux MeroAax r{ccneAoBaHnfl. 6zororuqecKl4x xu4xocrefi, pacrBopoB
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neKapcrBeHHblx BeulecrB kt 6uouoluuepoB

ocHoBaHI4I4 npoBeAeHHbIx I4ccneAoB a:auit .

Anfl rIpoI,I3BeAeHHq pacrreToB Ha

B pe3ynbTaTe I43yrIeHUfl yue6uofr AI'ICqunnp1HbI <MeAnrluHcKafl xkI,'klfl>>

cryAeHT AOnXeH
3HATb:

ocHoBbI KucJIoTHo-[IeIotIHoro paBHoBecuq Kp9BI'I (pH KpoBII, aql'lAo3,

anxanos); MexaHH3M 4eficrsux rl4ApoKap6onarnofi 6yQepHofi cucreMbl nJI€t3MbI

KpoBr,r 14 reMorrlo6ptnosofi 6y SepHofi cl4creMbl 3pl4rpoql4roB ,

rHIIO-, rlrrlep-, I43OTOHI4T{eCKHe paCTBOpbI kI kIX IIpI4MeHeHHe B 6uOrrOr:z.u u

MeAr4rILrHe; OCHOBHbIe KOMIIOHeHTbI, OllpeAenflIoluue BeJII',II{HHy OCMOTHqeCKO|O I4

OHKOTHI{CCKO|O AABNCHI4fl IIJIA3MbI KPOBI4; PACIPEAEJIEHI4E BOAbI MCXAY KJIETKAMI4 }I

BHeKJrerorrHofi xr4AKOCTbrO (rerraonue, IIJIa3MOIU3); pacnpeAeJleHHe BOAbI MexAy

cocyAprcrblM pycnoM I4 MeXKJIeTOqHbIM IIpOCTpaHCTBOM ;

pacrBopr4Mocrb ra3oB B KpoBH: oco6eHHocrl4 pacrBopeHplf, B KpoBI4 K[cJlopo,qa,

yrneKlrcnoro ra3a v a3ora(rnuep6apuqecKaq oKcHreHaIII4r, KeccoHHa, 6onesur);

xr4MuqecKr,re ocHoBbr MHHepanI43ar\hu LI npo$unaKTI{KI4 AeMI'IHepaJIkrca\vV

KocTHofi TKaHI4 rpu ralrqufi-, SocSar-4eSraqarHblx cocToqHu.flx opraHl43Ma

r{eroBeKa (paxur, SepeueHuocrb);
xr4Mr.rqecKr4e ocHoBbr o6pasonaHur v pacrBopeHlaf, KoHKpeMeHToB rIpLI

MOqeKaMeHHOfi 14 XeJITIHOKaMeHHOfi 60lesurx;

Sr.r:wxo-xr,rMr{qecKr4e ocHoBbr ucnoJlb3oBaHns, [opucrblx aAcop6eHToB rIpLI

reMo-, [Jra3Mo-, nr4M$ocop6uwu r{ 3HTepocop6eHToB .qn, I,I3BJrerIeHkrfl' r43 opraHl43Ma

IIEJIOBCKA PAAHOHYKJIHAOB, TIPI4 OTPABNEHH'X ;

werb:
rrporHo3r,rpoBarb HanpaBneHue u rny6uny nporeKaHl4.s 1uoxvttvtutlecKl4x

flpoqeccoB c I4cIIoJIb3OBaHHeM TepMOAHHaM]Ir{eCKUX pacr{eToB;

rrnaHHpoBaTb npufoToBneHl4e pacTBopoB 3aAaHHOrO COCTaBa;

aHanv3zrpoBarb cocraB v Sra:wro-xl4MnrlecKl,le cBoficrBa 6uororlr'{ecKl{x
xuAr<ocrefi;

o6ocHosaHHo srr6upam 6y$epnrrfi pacrBop c HeoSxoAI4MbIM pH u 6ySepnofi
eMKOCTbIO Ant BbITIOJIHe HH.'I na6oparopHblx I{ ccneAoB aruufi,;

BJIAAETb:

MeTOAHKOfi npnrOrOBJreHI4f paCTBOpa 3aAaHHOfO COCTaBa;

MeroAl4Kofi tronexynrpHo ro I4 MaKp oMoneKyn-fl pHoro AoKI4Hra;

MeroAl4Koft onpe4eJleHllfl nopsAKa xzMaqecKofi pearqura;

M e r o A I{ K O fi Up O n e 4 eH]rl fl T H Tp I4 M e Tp I4 rI e C K O r O AHA[I,{3 a.

B paMKax o6pa:onareJrbHoro npouecca rro Aaunofi yue6uofi ALIcIII4nnI{He

cry,qeHT AoJrxeH npuo6pecru He roJrbKo reoperl{qecKl{e 3Harvrfl., [paKTI4r{ecKI4e

yMeHr,rf, r4 HaBbrKr.I [o c[erII4aJrbHocTI,I, Ho Ia pa3BHTb cBofi IIeHHocTHo-JII4rIHocTHbIfi,

AyxoBHbrfi noreuqr4an, c$opMnpoBarb Kar{ecrBa narpl4ora I4 rpaxAaHr4Ha, roroBoro K

aKTr4BHoMy yqacrurc B 3KoHoMuuecrofi , npol,I3BoAcreeuHofi , coIII4 aJlbHo-Kynbrypuofi

n o6ulecreeHHofi xI43HH crpaHbl.

Bcero Ha r43yqeHue yqe6Hofi IHcrIr4rrJrr4HbI orBoAlITc-[ 90 aKaAeMHrIecKI,lx

r{acoB. Pacnpe4eJreHue ayAr4TopHbrx qacoB no BI4AaM 3atflTkri4:8 'Iacoe lexquft (n roira
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CoAEPXAHIIEyIIEEHoIoMATEPIIAIA

1. Ilpeauer H 3aAaql{ MeAl'Iutlucnofi xI{MI'Iu

I-{enr v3aAa!{LLMeAr4UlrHcxofi xt4lMLrv. Polr xvrl/Ivtzt B pa3BI'ITI4aMeLvrtil4scxofi

HayKlr r4 npaKrl,lLlecKoro 3ApaBooxpaHeHl4f,. YqeHIae B.I4.BepHaAcKoro o 6uocSepe'

Maxpo- H Mr4KpO3JreMeHrbr B oKpyxaroulefi cpeAe II OpIaHI{3Me areroBeKa. ceqsr

gHAeMr4rre cKplx sa6orena suit c o c o6 euHo crf, MlI 6 uo reoxuMl'IqecKl4x uponr'I}rqrafi .

Z. Xuwus Koo pA [r H a u rr o H H brx (rco ru nJr ercc H blx) co eg n n en u fi

Conpelreuurre npeAcraBJreHr{-[ o npl4poAe xI4MI4rIecKofi cBfl3rl. floHgrNe o

MeroAe BaJreHrHbrx csf,gefi. fIpe4craBJIeHHe o MeroAe MoneKyn.flpHblx op6uranefi'

Tpexlrepnge cTpOeHI4e MoJIeKyn. .{unolruble MoMeHTbI }I [OnflpHOCTb MOneKyJI'

MexuoleKynqpHbl e B3aHMoA ei4ct sklfl. B o4opo4Haq c Bfl 3b'

KoopAranarrr4oHHa, reopuf, BepHepa. Knaccn0vKa\vfl, vt HoMeHKnarypa

KoMrrJreKcHbrx coeAu:ne:rluit. BnyrpuxoMIIJIeKCHbIe coeAI4HeHI4r. Xelaru. PeaxrIHIa

KoMrrJreKcoo6paaoeaHr4fl,. Koncraumr necrofiKoorl4 ra ycrofiulrBocrl4 KoMrIJIeKcoB.

pa:pyurerue KoMrrJreKcHbrx coeAr4HeHufi. XapaKTep cBq3II B KoMIIneKcax c ror{Ku

3peHr,rfl MeroAa BaJreHTHbrx csqsefi. Kounrercoo6pasyrcqafl cuoco6uocrb s-, p- H d-

gJreMeHToB. ,.{euraruocru JrHraHAoB. EuoruraHAbr. flpurraeueuue KoMIIJIeKcHblx

coeAr4HeHrafi n rr,re4uulrHe. I-{rroroxcHqecKoe 4eftcrnue KoMIIJIeKCOB IIJIaTI4HbI.

3. XuruuqecKafl TepMoAI{HaMrrKa u 6uoauepfer}IKa
3.1. XuvruqecKaq repMoAuHaMuKa KaK ocHoBa MeAlllluncrcofi XHMITI{

llpe4nrer v 3a1a-u:n xuruaqecrofi TepMoAtlHaMI4KI4. XHNauqecxaq

TepMoAr4HaMr4Ka KaK ocHosa 6[osHeprerI,IKI4 rI Me.ql4llttucxofi xvrMnu. Cncreurt:

a3onapoBaHHbre, 3aKpbrrbre, orKpblTble. floggrue o Sase: roMoreHHble v

rereporeHHbre cLrcreMbr. Ilpoqeccrr: I43oxopHbIe, uao6apHrre, H3orepMI4qecKue,

agua6autue.
BuyrpeHH.s.f, 3Hepri.rq. Tenrora u pa6ora - ABe Sopnarr repeAar{r 3Heprpltr.

flepnrrfi 3aKoH repMoAr4HaMHKr4. Z:o6apnrrit vr uzoxopnrrfi reIIJIoBbIe e$@exrrr'

3sramnus.
3.2. TepvroxltMl{fl
3axou fecca. CneAcrsz.rr lr3 3aKoHa fecca. CraH4aprHble rerlJlorbl o6pa3oBaHI'L

14 cropaHzr. Tepuox[Mt4r{ecK[e pacqerbr I{ Hx I,IcrroJIE3oBaHIre Anq 3Hepreru'{ecxoil

xapaKTep verurKvr 6proxul,luqecKux [poqeccoB.
BsaraN{ocnf,3b MexAy rrpoueccaMu o6ueua BeuJecrB t4 :uepruu4. KanoptlfiHocrb

ocHoBHbrx cocraBHbrx qacreft nrrulr4 r4 HeKoropblx nI4LIIeBbIx npoAyKTos. PacxoA

g Heprr4r4 rrpl4 p asnl4qHblx pexl4Max ABl4raTenruOfi aKTI'IBHOCTH.

3.3. HanpaBJIeHlre 6uoxumuqecKrlx rpoqeccoB
Cavoupor43BoJrbHbre 14 HecaMorrpou3BoJrbHble npoueccbr. Tepvo4I4HaMVr{ecKI4

o6parnuue w ueo6parwnarre npoqeccbr. CratuctutlecKoe I,I TepMoAHHaMI'IqecKoe

ToJrKoBaHr4e gHTporrr4lr. Bropofi 3aKoH TepMoAI{Halr.wK:a. Pac'{er craH4apruofi
gHTporrur{ Ha ocHoBaHHLr 3KcrrepraMeHTaJlbHblx IaHHbIx o 3aBI4cI4Mocr}I renlodut<ocTl4

BeudecrBa or reMneparypbr. Kprarepuw caMo[pol43BoJlbHoro [poreKaHl,l{ rrpoqeccoB I4

paBHoBe cHo f o cocTo.rlHplf, lI3onHp oBaHHbIx cucTeM.

O6reluueHHoe ypaBHeHue rrepBoro a BToporo 3aKoHoB TepMoAI,IHaMI'IKI4.

3ueprna lu66ca (u:o6apuo-r43orepMuqecrcuir noreuqraan). SHrallnnirustfr, kr
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3HrporufinHfi sar<ropbr. Kpurepran caMonpoI43BOJIbHOfO nporeKalHvlfl' npoqeccoB 14

paBHoBecHoro cocTof,Hgfl HeI,l3oJII4poBaHHbIX CLICTSM. 3KgO- I'I 3HAO3pfOHUqeCKI4e

rrpo qeccbl B opraHI43M e. [pHHI]I{n 3HepreTI4r{eCKOIO CO llpfl XeHIaq'

3.4. TepuoArlHaMI{Ka xrMuqecroro paBHoBecrq

flougrne o xl4Mt4qecKoM paBHoBecur4. KoHcraHTa xrrMl4qecKoro paBHoBecI4''

cueulenue xr4MHr{eCKOfO paBHoBecvrfl, rrphr I'I3MeHeHI4I4 TeMnepaTypbl, AaBneHvrfl' kr

KoHrIeHrp a\vkr. flpranqnn lle-lllarelie. Ypanueunr I'I3orepMbI I4 I43o6apbl

xr{Mr4qecKofi peaKrlulr. IrlcuomsoBaHr4e repMoAI4HaMI4qecKLIx pacqeToB corJlacHo

3aKOHy fecCa, BTopoMy 3aKoHy TepMoAI'IHaMIIKI4 V o6reAundHHoMy ypaBHeHI'Irc

uepBoro ,1-BToporo3aKoHoBTepMoAI4HaM]/lKvlBMoneKyupHoMV
MaKpoMoneKynf,pHoM AOKr4Hfe. ocsonrt Suzai,ma neKapcTBeHHbIx coeAI4HeHI4ft B

p aM Kax y craH o Bn eHr4fl, x ap aKTep a nvt aHA-p e qe nrop H blx B3 aI4Mo orHoru esuit c o uI ac Ho

rrpr.rHrlr4ny Mr.rHrrMyMa cno6oanofi 3HepfHI{. Pacqer KoHcraHTbI UUrU6npoBanr4fl"

flousrue o KBaHTOBOXprMr4qecKr4x pacuerax, fIo3BOJIflrOIqnx co3AaBarb

peanv1cTTqecKHeMoAenI4JIHraHAoBkIpeuenTopoBAn{HcfloJlb3oBanlv|fl,B
MoneKynf,pHoM I4 MaKpoMoneKynrpHoM AOKIIH|e'

4. XnnauqecKar KlrHerrrKa Ir KaraJIIr3

4.1. SnenaeHTbl xl{MrIqecKofi KuHerI{KIr

flpe4uer v 3a1avrv xlrMaqecKofi ruueruxu. XuvtuqecKa.fl KlIHerI'IKa KaK ocHoBa

lnfl v3y.lre1wfl cKopocrefi v MexaHr{3MoB 6uoxttuuqecKux npoueccoB. Pearqun

npocrbre v cJroxHbre, toMoteHHble v ferepofeHHble. Cxopocrr roMoreHHblx

xr4MlrrrecKprx peaKlrufi u nle'roAbl ee I'I3MepeHlIf,.

3asucgrvrocrb cKopocrr,r peaKrlr4r4 or KoHIIeHTpar\Lrkr. KuuernqecKl4e ypaBHeHI'If,.

Koscrasra cKopocrr{ peaKrlrara. IIop.aAoK peaKrlau. 3axou 4eftcrByloql4x Macc An-f,

cKopocrr4 peaKrruu. KzHe'rw.recKr4e ypaBHeHI/u peaxqrail HyneBoro, 1-ro v 2'ro

nopqAKoB. Ileprzo4 lonynpeBparrleHnf,: BaxHocrb fioKa3arens An, Saprvraxolotuvt t4

aHecre3r4oJrorlrr4. Moner<ynf,pHocrb peaxqrafi. KuHeru'Iecxuit MeroA orlpeAeneHl4,

aKTr4BHocru SeprraeHToB B cbrBoporKe KpoBI4: AllarHocrl4r{ecKaf, IIeHHoctr, o6lacrr
rrpl4MeHeHLls.

3anwcHtrocrr cKopocrn peaKrlr4r4 or reMneparypbl. Terrlueparypurrft

xos$Snqr4eHr cKopocru peaKrlxlr. 3HepreruqecKl,Ie AI4arpaMMbI 3K3o- Lt

3HAorepMrrr.recKrrx peaxqufi. 3uepreraqecxzfr 6aprep peaKIInI4. 3neprux aKTI4BaIILII4.

Vpanuenue Appeur,ryca. llou flTr4e o reopl4rx aKrHBHbIx coyAapenufi I4 rlepexoAHoro

cocro.rlHr4q. OcHosrr MeroAoB BbIqHcJII4TeltHofi xLrl.r,Llul, rlo3Bonf,Iolqux

npeAcKa3blBarb cTpoeHple nepexoAHofo KoMIIJIeKCa.

llossrue o KrrHer r4Ke cJroxHbrx peaKrl ufi,: r,apattJleJlbHblx, noaneAoBareJlbHblx,

aorrpf, xeH HbIx, o 6parunaux, IIeTIH bIx. @orOxI4MI4r{e cKI4 e p eaKUI{H.

4.2, KaraJIlI3 [I KaraJI lr3aropbl
MexaHHsN,{ roMoreHHofo Lr rereporeHHoro KaraJIIa3a. 3neprerfirlecKat

Ar4arpaMMa KaraJr[Tu.{ecxofi peaKUrrr4. lDeplteHrbl KaK 6uorortt.IecKl{e KariLJIH3aropbI,

oco6eHHocrr4 r4x Aeficesux. O6utaq cxeMa 4eficrnux Sepneuron. @epwreHrbl KaK

Mr4rrreHrr An, pa3pa6orxu neKapcrBeHHblx cpeAcrB. CrpoeHne aKTIaBHbIx IIeHTpoB

ueraruo$epMeHToB. flou-srue o6 zsoN{op$uona 3aMeIIIeHI,II4, MerarJloroKcl,IKo3ax.
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5. Yqenue o PacrBopax
5.1. Ko.n"rrurarl{BHute cnoilcrBa pacrBopoB

Bo.ua KaK yHr4BepcaJrbHblfi pacreopr{TeJlb s 6laocucreMax. On:uxo-xuMuqecKl'Ie

csoficrsa BoAbr, o6yclonnHBarorlr4e ee ponb B Ilpoqeccax xI{3HeAetTeJIbHOCTI'I'

Tepuo4raHaMlrKa pacrBopeuus. 3Hrarunnfiurrfi ra eurpouufiurtfi QamopH I4 I4x CBfl3b

c MexaHI43MoM pacrBope sus.. LUeaJIbHbIe pacrBopbl'

Cuoco6rt BblpaxeHl{t cocTaBa pacTBopa: MonflpHafl KoHIIeHTpal\Plfl',

MOJI.TIJIbHOCTb, MaCCOBa.[ AOJIT, MOJIbHaf, AOng'

Kollurau{BHbre csoficrea pas6anneHHblx pacrBopos. OcN{oc. OcuoruqecKoe

AaBneHue. 3aros Banr-fossa. fIonyupoHI4IIaeMbIe Uena6panlt B opfaHl43Me'

OcrrrompHocrb 14 ocMoJrsJrbHocrb 6uororuqecKl{x xuAlcocrefi kr uep$y:raoHHblx

pacrBopoB. OcNaor1,r.recKoe AaBneHr4e [JIa3MbI KpoBI4. Pacnpe4eJleHHe BoAbI B

opraHu3Me MexAy KnerKaMH rr BHeKJrero.rHofi xl4AKocrbro. IIrasNaoJII'I3 I4 feMoJII43.

funo-, rr4rrep- r4 r43oroHr{qecKr4e pacrBopbl B MeAtrIILlue. Kouol4.{Ho-ocMorl4rlecKoe

(ouxoruuecxoe) AaBneHue rrJra3Mbr KpoBI,I. Pacnpe4eJleHl4e BoAbI B opraHl43Me MexAy

co cyAr4cTbIM pycnoM I4 MeXKJIeTOIIHbIM npocTp aHCTBOM.

3arourt Paynx: cHI4xeHHe AaBneHHfl HacbllqeHHoro fiapa HaA pacTBopoM,

rroBbrrrreHHe TeMrrepaTypbr KHrreHr4{ r,I noHHXeHI4e TeMIIepaTypbI efo 3aMep3aHI4' IIO

cpaBHeHr4lo c r{r4crbrM pacrBopureneM. Kpuocxonna. 36ynlnocKonrlt.
Kollurau,rBHEre csofic'rea pas6aueHHblx pacrBopoB 3neKTponI4ToB.

I4goroHl4qecxufi xoas$rEqaeHr Banr-fo$Sa, ero Szaravecxzfi cuucl.
5.2. Teopuu pacTBopOB cla6stx u cI{JIbHbIx SJISKTpSJIIIT9B

3leueHrbr reopur pacrBopos cra6rlx gneKTponLIToB. Koscranra vorn3a]lxvr

cna6oro 3neKTponr4ra. 3aKoH pa3BeAeHr4s OcrBanblla. OcHosHrIe IIoJIoxeHVfl' reopr4Lt

cr,lJrbHbrx 3neKrponuToB. Axrunuocrb I4 xos$Sraql4eHT aKTI4BHocru. LIo:attafl' cvra
pacrBopa xax Qz:noJlorI{qecKaq KoHcraHTa.

,(uccoqzarJus. BoAbr. I4ossoe rpor43BeAeHl4e BoAbI. Bo4opo4Hufi nora3areJlb

(pH) KaK KoJrr4qecrBeHHa{ Mepa axrusHofr KI4cJIorHocrr4 v [Ierot{Hocru. l4lnrepBan

sHa.renr4fi pH naNuefiruzx 6r{ororu.recKrlx xa4xocrefi. BraArr KI4cJIorHocrI4

6uororu.recKI4x xzAxocrefr. Kncrorno-ocHoBHbIe 14HAUKaTOpbI.

Koropnuerpur{ecKl4e MeroAbI I43Mepenru pH.
5.3. flporoJll{TlrqecKar reopl,Ifl KIrcJIor u ocnosaHufi
OcHonnrre noroxeHr4q rrporonuTuqecxofi TeopI,IH KI,IcJIor vl ocHosaHuft.

MolexylflpHble H HoHHbre KucJrorbr 14 ocHoBasus. CouptxeHHa.g nporonl4TurrecKa.f,

lapa. KnaccrasvKar\t4fl pacrBopr4rerefi: rpororeHHble, nporo$nnbHble,

arrasznporoHHbre. BoAa KaK arrr$rauporouurtfi pacrBopareJlb. Peaxqnu

nefirpanu3arJyrkt, rr4Aponu3a, Lrotn3aquu c rorlKu 3peHI{, flporonl,ITu'Iecxofi TeopHI{.

fngponu3 aAeHo3rznrpraQoc$opnofi KHcJrorbI (AT@) KaK yHI{BepciLIIbHbIfi ucro'IHur
3Hepfr{H B opfaHH3Me.

Teopr,rx Kr4cJror 14 ocHoBaHuft Jlsrouca. Pear\uw seitrpanl,I3aul,Ir4, tur4polrv3a,

vroHt3a\hla, o6paaoBaHr4e u ctalultHocrb KoMrIJIeKcHbIx coeAulnoauit c rotrKl4 3peHl,ls

Teopr4r4 Jlrrouca.
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5.4. EyQepHbIe pacrBopbl rr cl{creMbl

Knaccns i*uu^, 6yQepnrrx crzcreM I4 MexaHI43M I4x Aeficrsus: paBHoBecI'Ie

MexAy npoqeccaMr4 3neKTponuru.recxofr AI4ccoUI4aIII4I4 Lr rl'IAponl43a B rlape

conpxNenuofi xuclorbr pr ocHoBaHlrs. Pac.Ier pH 6y$epHblx cLIcreM IIo ypaBHeHHrc

feugepcoua-faccelr6axa. EyQepuaf, eMKocru, Qarropbl B;luqrcque Ha e€ neruuuuy'

By6epHrre cgcreMbr KpoBrr: rr4ApoKap6ouarnas, reMorJlo6uuoeaq, SocQa'rHax kr

6erxosas. Ilonqrue o Kr4cJrorHo-rqenoqHoM paBHoBecHI4 B 6uororll'IecKl,Ix

xgAKocrrx. Pecnuparopngft u trera6orua.Iecrafi al{H.qo3 H aqI4AeMVfl, aJrKaJro3 H

A[K€LIEMHq.

5.5. TurprMerpuqecKlre MeroAbI aHaJII{3a

Knaccra$HKarlr4q rr4Tpr{Merpr4rrecKl4x MeroAoB aHalrLrsa. Pac'{errt e o6reN{Ho-

a1aJu4T;1|q{eeK6x o[peAeneHr4flx. llprauqun gKBtrBaJIeHTHocrI4. OcHoeHrte cuoco6rt

Tr4TpOBaHr4fl B O6rerrrsou aH€urr43e. o6rqax xapaKTepvIcTl4Ka MeTOAOB KI'ICJIOTHO-

ocHoBHoro rr4TpoBaHr4.s: Tr4TpaHTbr r4 r4x craHAaprw3arJLrfl, SuxcraponaHr4e rorrKl4

SKBr{BaJreHTHocrH. Bu6op r{H.qr4Karopa. 3HaueHr4e rr4Tpl4Merpl4qecKoro aHaJII43a B

ueAuro -SI4oJIorHqecKI4x IzccneAoB alg^laflx.

5.6. SnercTpoAHbre rr oKrrcJrrrTeJrbHo-BoccTaHoBHTeJIbHble rIoTeHUIlaJIbI

Slexrpo4Hble r4 oKr,rcJrrrreJr bHo- BoccraHoBI4TeJIbHbIe noreHlll4alu. MexaHI{3M

B03Hr{KHoBeHr4.q 3neKTpoAHoro rroreHIIrraJIa. YpanHeHue Hepucra. Ypanuenue

Hepncra-flerepca. Crau4aprHsrfi eoAopo4Hrtfi 3neKrpol. IrlsnepeHl4e 3JIeKrpoAHbIx

loreHrlH€rJroB. Xuuuqecrpre v KoHUeHTpallr4oHHbre raflbBaHrrr{ecKl{e 3JIeMeHTbI.

pacqe6r 3neKrpoAnraNyuefi cnJrbr. flporuo:upoBaHr,re HanpaBneHl4f, oKI4cJII{reJIbHo-

BoccraHoBlrreJrbHbrx npoqeccoB rro craHAaprnofi sHepruw lu66ca I4 IIo BOJII{rIHHaM

eKt4cJrHTeJrbHo-BoccraHoBt4TeJrbHbrx IoreHqI4aJIoB. Slexrponso-uousufi MeroA

ypaBHeHr4fl oKHcJrr4TenbHo-BoccraHoBHreJIbHbIx peaxqufi. O6rqas xapaKTepvcrvKa

MeroAoB oKLICJII4TeJIbHO-BOCCTaHOBHTeTbHOfO TI4TpOBaHUf, .

5.7. IIoreHIIuoMerpuq
3nexrpo4rr cpaBHeHr4{ H onpeAeneHuf,. Xnopcepelpr.urrit sneKrpoA.

IrlosoceleKruBHbre 3neKrpoAbr: crexrsusrtfi 3neKrpoA. Vcrpoficrno pH-uerpa.

lloresqnoMerpr4rrecKoe rHTpoBaHHe, ero cylqHocrb v I4cIIoJIb3oBaHHe B

Kor uqecrBeH HoM aH aJIH3e 14 MeArrKo -6u orornqecKl4x I4c cneAoB arrflx.
5.8. KouayrToMerpuq
XHAxocu4 H TKaHr4 opraHr43Ma KaK [poBoAHrIKI4 BToporo poAa. Y4elruax u

MonflpHa{ 3reKTpr4rrecKa, rrpoBoAuMocrr4, Hx r43MeHeHI4e c KoHlleHrpaquefi pacrBopa.

flpegelrHar MoJrflpHa, 3neKTpHr{ecKas npoBoAHMocrb. 4.6conrorsas cKopocrb

ABr4xeHr{ fl. L4 rro1BvrxHocrb HoHoB. 3axou Konrpayura.
Kon.qyxroMerplrr. Kon4yxroMerpprqecKoe rHTpoBaHHe, ero cylrlHocrb u

I4cIIoJIb3oBaHI,re B KorHr{ecrBeHHoM a:r^ankse Lr ue4uxo-6uororl4qecKlzx
r4ccJreAoB aH:aflx. 3nexT pz.recKa.fl rrpoBoAl4Mocrb 6IaoloruqecKl4x xuAxocrefi u
rxauefi B HopMe u rraroJlorpll4.

5.9. IereporeHHbre paBHoBecrrfl B opraHrr3Me rre"roBeKa B HopMe [I rrpu

IIATOJIOfHI{

llossrue o pacrBopr{Mocrr4 TBepAbrx BelqecrB, xu4xocrefi v ra3oB B

xu.uKocrrx, ee 3aBr4cr4Mocrb or pa3nLrqHbrx Qaxropon. 3arourr feuprz u l.atrctoua.
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BruqHue 3neKrpon1ToB Ha pacrBoprlMocrb ra3oB, xl4AKocrefi u rnepAblx BeIIIecrB.

PacreopuMocrb ra3oB B KPoBI4.

fereporeHHbre paBHoBeczs B cr,rcreMe ((Hacblueusufi pacrBop ocaAoK

ManOpaCTBOpI{MorO sneKTponrTa>>. Koscraura pacTBopl{Mocrl4

(repvroguHaM7r{ecKafl, KoHrleHrparlnoHuax). Ycrosus o6pasonatr4fl' vl pacrBopeHHf,

ocaAKoB. ConrraeuleHHbre oAHoralHbre r4 pa3HorunHble KoHKypI4pyIoqI4e xl{Mur{ecKl4e

paBHoBecvfl, B rereporeHHbrx cr4creMax. flpoqeccrt o6pa:onaHl4f, Kocruofi rranu,

crpoeHne rrrApoKcr4arrarvra. fereporeHHble paBHoBecIa, B xI43HeAe.flTeJIbHocrH

opraHr43Ma r{eroBeKa: o6pa:oBaHLre KoHKpeMeHToB rIpH rloqer{Ho-raueuHofi kr

xerr{Ho-Kaueusofi 6oresHsx, cnoco6u IeqeHI'Ls ra npoQnnaKTI'IKI4.

6. @u:uqecxaq xuMllq rloBepxHocrHblx qnreHufi

6.1. IIosepxHocrHble rBreHIlq
IlonepxHocrHbre rBJreHr4, 14 vx 3HarIeHLre B 6uoloruu 14 MeAI'IqlrHe.

IlonepxuocrHa.fi 3Heprufl r.r noBepxHocrHoe HarflxeHue. flonepxHocrHo-aKTl4BHble H

noBepxHocrHo-14HaKTtrBHbre BeulecrBa. I4ao:repua noBepxHoarHoro HarflxeHI{r'

floeepxnocrHa.s aKTr4BHocrb. Ilpaerano .{rorno-Tpay6e. A4copSqnx Ha rpaHulle

pa3Aena xr4AKocrb - ra3 lr xlrAKocrb - xl4AKocrb. Ypanneuue fw66ca. Opuenral\vs,

MoneKyn B roBepxHocrHoM cnoe. Ctpyxrypa 6uolou4rrecKl4x lteu6pan.

6.2. TeopHIr aAcop6qun
A4cop6qurfl,Ha rpaHr4rle pa3Aena rBepAoe reJlo - ra3 I4 TBepAoe reJlo -xl4AKocrb

(pacreop). Vpann eHnfl. Jlenruropa v @peftu4nrzxa. MosotuoleKynqpHa.s v

rroJrr,rMoJreKynf,pHas a4cop6qnr. I,Isorepurt rIoJIlIMoJIexynxpuofi a4cop6qrau Ha

rnepAofi Sa:e. OcHoerr rauuyno$epMeHrHoro aH€ulusa. Xel\aocop6qux. Agcop6qaa

crrJrbHbrx 3neKTponr4ToB (exrunareHTHa.s, wz6vtpatelrbHafl, o6trenuar). 3Ha'IeHue

a4cop6quoHHbrx npoqeccoe s 6procucreMax. flos.srue o6 a4cop6qwounoft TeparrkrLr.

Irlonutu, tax rIp[MeHeHI4e B MeAI4III4He.

6.3. XponaarorpaSun
KlaccuSuKarlus xpoMarorpa$nuecrprx MeroAoB aHaJII43a flo AoMI4HHpyrouIeMy

MexaHr43My pa3AeneHH, BerqecrB rr rro afpefarHoMy cocrorHllro sas.Aacop6uvtoflHafl.,
pacrpe.(eJrr4renbHar,3KcKJrro3HoHHa, (rem-SunrrpaqHa), zosoo6ueHHafl H a$@rannax

(6raocnequ$rauecrar) xpouarorpaSnr: npr{Hrlr4[ MeroAoB kr I{x oco6eusocru.
Oco6ennocrr4 BbrcoroeS$er<runuofi xr4AKocrHofi xpouarorpaQrara (B3xtX) u rasosoft

xpoMarorpa$ww, r4crronb3yeMbre AereKTopbr. flplaueueuue xpoMarorpa$u.recr<rax

MeroAoB B MeAr4III4ue Ia 6uolornl4.
7. (Dwsu,recrcaq xuMrrfl Arrc[epcHbrx crrcreM r,r pacrBopoB 6uouo.nuMepoB
7,1. fucuepcHbre cucreMbl
KnaccHQvKarJufl, Arrc[epcHbrx cr4creM rro creIIeHH Al4crlepcnocrl4, IIo

arperarHoMy cocrosHrzro Sas, no crrJre B3ar4MoAei4crlsus. MexAy AlIcrepcHofi $asofi ra

Ar4crrepcuouuofi cpegofr. KonnowAHbre pacrBopbr. MeroArt ronyqeHl,Ifl I4 oqI{crKI4

KonnorrAHbrx pacrBopoB. @u;mrpa\vfl, [LraJrlr3, 3JreKTpoALIiL[I{3, ynrrpa$krnbrparJnfl,.

MolexyrupHo-Kr4HerurrecKrre csoftcrea KoJIJIoIIAHrIX pacrBopoB: 6poynoecxoe

ABuxeHue, 4aSSysr,u, ocMorr.rqecKoe AaBneHHe. YmtpaqenrpzSyrapoBaHI4e.
Ouru.{ecKue csofrcrBa Ar4crrepcHbrx cucreM. 3$$exr @apa4er-Tuu\ats.. Vpaeuenue
Poles. 3lexrpltuecKl4e cBoficrBa AucnepcHblx cucreM. 3nexrpoSope:
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3neKTpoocMoc. 3apx4 t4 crpoeHr4e 4eoiluoro 3neKrpr4rrecKoro cJror ro,oraAsofi

aracrl4ubl. Crpoeuue Ml,luenn.

KuseruqecKas v arperarr4BHaq ycrofiuunocrs KoJInoI4AHbIx pacrBopoB.

Koarynrqzx. flopor Koarynfqrarz. fIpaBHJIo lllynrqe-fapAra. -fueuue rpI4BbIKaHI4fl'

Bsaur'rHaq nouryr"quq. floHsrue o reopr4flx Koarynf,Iluu, Ilenrv3a]!|u^fl'. Ko:uoHAHaq

3arrlr4Ta. MeAuxo-6uolorlrqecKar ponb [poqeccoB KoaryJLrlII4]I, ilenrI'I3aIIuI4 kr

KOJIIOLIAHOfi gaUlnrrt.

Knaccra$vrKa\r4fl, u o6ulue csofrcrsa rpy6o4uc[epcHblx cl4creM. Oco6eHnocrl{

MoneKynqpHo-KprHerlrqecKr{x [r 3neKTpr4rrecKl{x csoficrs a3po3oneit- VIcnotb3oBaHl4e

a3po3oneil s NreArarlr4He. Aopo:onu npoMbllxneHHoro rlpollcxoxAeHufl. KaK [pur{I4Ha

BO3HI4KHOB9HI4fl sa6o11eeaHufi lerrcuX (CulUxO3, aHTpaKO3, aJIIOMuUo:)'

Cnoco6sr [oryr{eHr4, Lr cra6u:luzapfii cycneuslrfi. MonexyrupHo-

Kr4Herr4qecKr.re r4 orrrr4r{ecKue csoficrsa cycrreH3r{fi no cpaBHeHl4to c KouIoI4AHbIMI4

pacrBopaMl4. Ce4IavrenraqrroHHas Lr arperarnBHaq Ycroftuunocrb'
B ucororoHlreHrpl,lpoBaHHbl e cycneH3rzu (uacrrr).

MeroAu nonyqeHxf, v cnoficrsa euyltcnfi. Vcrofir{I4Bocrb ouylrcufi.

3uynnraropbr, Hx ilplrpo Aa v MexaHr{3M Aeficrsu.fl. OupeAeJIeHI4e rl4ua elraylrcufi.

O6parqenrae $a: ouylrcnfi. PaspyrueHl4e avrylrcrail. 3uynrcl4u KaK neKapcrBeHHa,

Soprvra.
KouoraAHbre [oBepxHocrHo-aKTuBHble Belrlecrna (IIAB): ltruta, AerepreHTbl.

Muqennoo6pa:onaHr4e B pacrBopax KoJIJIoI4AHIIX IIAB. Kpnrra'recKat KoHIIeHTpaUI{fl

Mr4 rlenn o o6p as o nau ns,. fle6e1u e c ol ro 6 11^II]1l3aI\VLy Jluuo C o u rt .

7 .2. P acrBopbl 6uono.nuMePoB
Knaccra$vKatJvrfl.6uouoluuepoB. XuN,tu.{ecKoe crpoeHVLI v npocrpaHcrBeHHa{

Sopvra MaKpoMoneKyn. floss:rze o crpyKrype 6uouonuMepoB: 6elron, HyKneI'IHoBbIx

KLIcJror, rronplMepHblx yfneBoAoB, Jrr4rILIAoB, Lrx KoMUIeKcoB. Tzurr ceqgefi B

6uouoluuepax. CnerrpalbHbre MeroAbr r43yqeHu, crpyKTypu 6uonoll4MepoB Lt r4x

BoAHbrx pacrBopoB: raHSparcpacHafl, cneKTpocKorru.s, cneKTpocKorlrlfl KpyroBoro

Arrxpor43Ma, cuer<rpoQnyopuMerpl,If,, paMaHoBCKa, cIeKTpocKofII4{,

peHrreHocrpyKrypurtfi asalu3, flAepHo-MarHl4Turtfi pe:oHaHc.

MexaHusu na6yxaHwfl. yr pacrBopesws, 6wortonl4MepoB ) BlrkrrH:ae pa3nI,IrIHbIx

Qarcropon Ha crerreHr Ha6yxaHzq. B.flsxocrb pacrBopoB 6nonolnuepoB. Ypanueune
lllraygunrepa r Mapr<a-XayBHHKa-Kyna. Bssrocm KpoBI4 I4 Apyrl4x 6uoloruqecKl4x
xrrAKo crefi xar AI4arH ocruqecxr'l fr IroKa3 areJlb.

Ilossrae o rroJrr43JreKTponrrrax, H3o3JIeKTpHr{ecKa, ToqKa 6I,rouolHIuepa,

Mero.qbr ee pac.rera yr H3MepeHr4f,. KomurauBHble cnoficrna pacrBopoB

BbrcoKoMoneKynqpnblx coeA u:neruuia (B MC ). Yp anneHr.re f aruepa.

Ycrofi.{uBocrb pacrBopoB 6rlonorurr,repoB vr Saxropu, ee onpeAen.srcull4e.

3acTy4ueBaHr4e. BrrcarueaHue. Koaqepsaqu.f,. Ctyluu. [nS$ysur B cryAHsx.

Cnoftc'rsa cryAueft : crzHepe3l4c I4 rl4Kcorponur.
3nerrpoSopes 6e.rxon v HyKne[HoBbIx KI4cJIor, SoxycHpoBaHlle

B ArlafHOCTrlKe
lpoTeoMoB.

r43ooJreKTpu.recxofi Tor{Kl4. flpnueueuue anexrpo$ope3a
f eMofno6 v*tolatuit, B Kaq e cTBeHHoM I{ KorHrre cTBeHHoM aH an I43e
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I,rH O O PMATITI oHH O - ME T OAI',IqE C KAfl rIA C Tb

JlurnparYPa.
OcuonHaq:
1. O5qaq xv.l;ian: yueSnoe nocoSue / C. B. Trauen, B. B. Xpycralen' -

Mrascr : Brtruefturafl IxKona ,2020. - 495 c.

2. Eolrporr,reloK, B. B. O6rqag xvMt4s,/ B. B. BonrpovteIoK. - fpo4no : fpfMY,
2020. - 576 c.

fono.rruurerbHarr:
3. MeAnquucKat xl4Mut : yue6ttux I B. A' Kanr'r6a6'IyK, JI' 14' fpuUeHKo,

B. VI. faluscxas 14 Apyrl{e ; noA pegaxquefi B. A. Ka-nu6a6uyx' Kuen :

BceyxpauHcKoe cnequaJrll3r{poBaHHoe r43AaTeJrbCTBO <MeAI,rqu:na>>,2017. - 400 c.

4. Konlornuyvt tto MeAI,IquHCrofi x:aMr4at : c6opuut< zayauufi' I

B. B. Xpycranes [I4 ap.] - Muucx : E|MY, 2022. - 39 c'

S. 
- 
lta6opuiopr"i. pa6o'rrr ro MeAr{rrl4Hcrofi xvrvruu : npaKrHKyM I

B. B. Xpycranen [n ap.] - Mnscx : E|MY, 2022. - 47 c.

6. Eapxoncxui,r,E. B., XpycraJreB, B. B., Txauen, c. B., flerpyrueuxo, JI. f,
Auzuonuv, O. B., Ilaryurxo, T. 8., Cuepaucr<at, E. tI. Xvtttltx 3JIeMeHroB Anfl

rrpoBr{3opoB. - Muucr : E|MY, 2018' -212 c.

7. Eapxoncxuir, E. B., XpycraJleB, B. B.,

Eyfiuuqxat, E. IO. XunauqecKaq repMoAHHaMLIKa

Muucx : E|MY, 2018 r. -274 c.

ME T OAruE CKr{E PEKOMEHAAUI{I{ ilO OPf AHIT3AIII,TTI I'I BbIIIOJIHEHLITO

cAMocrofl TEJIbHofr p.q.sorrr cryAEHToB tlo vrrnEHofr AI,ICquIJII,IHE

Bpetrr, orBeAeHHoe Ha caMocrof,TenbHyro pa6ory, Moxer I4ctloJlb3oBarbcfl

o6yuaroulvMurcr. Ha:

n oAroro B Ky K n e KII u'^tut, I,a6 op arop HbIM 3a]F^flTkrflM;

rroAroroBKy K KonnoKBI4yMy, 3aqery no yue6uoit AucuvrrlnkIHe;
perueHr4e 3aAar{;

KoHCrreKrlzpoBaHlle yve6nofi nl4Teparypbl.

MB T OAr,rqE CKIrE PEKO MEHAAIIUI IIO OPf AHTI3AIIIIU I,I BbIIIOJIHEHIIIO
yrrpABJt[EMor;r c AMo cr o.fl TEnb Hofr pls orrr c rvAEHTo B rI o vqEEHof

Ar4CUr,rlJruHE

O cuonuue Sopurr opraHr43arlr4ra ynpanrqeNaofi c aMo crof, relruofi p a6 orrr :

I,I3yr{eHI4e reM I4 upo6leu, He BbIHocrIMbIx Ha neKuul4;

KoMrrbroTepHoe TecTHpoBaHlre.

Kourpolr ynpaBnqeuofi caruocrorreJibuofi pa6orbl ocyqecrBr.flerc.fl B BI4Ae:

KoHrponbnofi pa6oru;
KOnnoKBr4yMa;

Tecrr,rpoBaHvrfl..

Trauen, C. B., Bol6ac, O. II.,
r4 K[HeTI4Ka Anfl npoBH3opoB. -
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II npn qnub I4 c tIoJIb 3vE MbIx 6PEAC TB AI'IAp Ho crlIKIr

f.nx 4narHo CTI4KI4 KoM [eTeHIInil uC nonb3yloTcfl CneAyIo IIIrae Q oprnlli :

Ycrnaq Qopnta:
c06eceAoBaHI4f,.

flucsvreHuar QoPnaa:
KoHrponburte pa6orrt;
rrgcbMeHHbre orqerbr rro ayAr.ITopHbIM (gorraauruzn'r) npaKTI4qecKI4M

yrrpaxHeHHf,M;
KOnnoKBI,lyM;

rrlrcbMeHHble orqerbl rro la6opatopHblM pa6orau'

Ycruo-nucbMeHHan QoPua:
3aqer.
TexuuqecKafl Sopua:
3neKTpoHHbIe recrbl;
BI,I3yaJIbHue la6oparopHble pa6orur.

llcno"nr3vnMblE METoArI oBvqEHI{fl

Innefi nrr fi (rp agnqnousrtfi ) vrerog (lerqux, I a6oparopHble zaurnut');

AxrneHrte (unrepaxrunurte) MeroAbI :

npo6neuHo-opr4eHrlrpoBaHHoe o6yueuue PBL (Problem-Based Learning);

KoMaHAHo-oprreHrHpoBaHHoe o6yuenrae TBL (Team-Based Learning);

HayqHo-opr4eHrnpoBaHHoe o6yuenue RBL (Research-Based Learning);

IEPEIIEHb TIPAKTI,TIIECKUX HABbIKOB
1. flpuroroureHrre pacrBopa oupe4eneHHoro o6relra c saAaHHofi

KoHrIeHTpa\w.efi,.
2. Irlsrraepenue pH B pacrBope c rloMoulblo Konopl{Merpl4qecKoro u

rroreHlluoMeTpl4r{ecKofo MeroAa.

3. Oupe4eneHr4e KoHrleHTpar\uu BeIIIecrBa B pacrBope c rIoMoIIIblo

TlrTpHMerpr,IqecKof o MeroAa a}lalwr3a.

4. Onpe4enenue KoHcraHrLr unrlr6upoBaHLrfl. MeroAoM MoneKynrpHoro

AOKrrHfa.
5. Oupe4eneurae pH e r43o3JreKTpuuecxofi ToqKe 6nonolzruepa B BoAHoM

pacrBope.
6. Oupe4eneHue o6u1efi, axrueHofi u rloreHlll4€ulruofi KLIcJIorHocrI4

6uororuqecKr,rx xu4xocreft .

[IBpn.IrHb IICTIOJIr3YEMOr O OBOPYAOBAHIIfl

1. na6opa'ropHa{ nocyAa,
2. xr4Mr,rqecKl4e peaKTI4BbI,

3. repcoHanrHrtfi KoMIIbIorep,
4. KanoprlMerp,
5. qeurpn@yra,
6. pH-uerp,
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7. KoHAyKroMerP,
8. rroreHllploMerp.
9. cranarMoMerp,
10. sucxo3uMerp,
11. cnexrpoSorouerp,
1 2. cnexrpoSryopraMerp,
1 3. I,IK-cneKrpoMerp HIIBO,
14. NIa4xocrsrtfi xponarorpa@,
1 5 . xarra ep a Anfl. Beprl,IKanbHoro snerrp oS ope3a.

fIEPETIEHb JTEKU[tfr
1. Xuru1aqecxaq repMoArrHaM[rKa KaK ocHoBa MeAl'IqrrHcxofi xvrMrr4v.

IrlcuomeoBaHr4e a[napara TepMoALIHaMTIKI{ xI4MI4rIecKoro paBHoBeclu B

MOJIeKynTpHOM I4 MaKpOMOneKynf,pHoM AoKrlHre.
2. 3lerraeursl xuMu.recxofi Kr4Herr4KI4: [opf,AoK peaKUI4I4, nepLIoA

lonylpeBpaureHr,rf,, KlrHerr4qecxufi MeroA onpeAenetnfl, aKTvtBHocrH Seprnlenron n

cLrBoporKe KpoBr4, Teop[, aKTr4BHbrx coeAI4HeHwit, reopur [epexo.{Hofo KoMrIJIeKca.

3. Xr4Mra.{ecxr4e ocHoBbr rroAAepxaHrfl Ilocro.gHcrBa ocMorHqecKoro

AaBJreHr4.s v Kt4cirorHocrr4 B opraHr43Me rrenoBeKa: KoiIJII4rarI4BHbIe csoficrsa

pacrBopon, 6ySepuble cucreMbl.
4. Teopnr.r a4cop6qrau, npr{MeHeHr,re xpoMarorpa$nuecrcrax MeroAoB

rrc cneAoB aHr4s. I4 I4MMy Ho Q eprurenuro ro aHaJIH3a B MeAI{l-u4He.

TIE PETIEHb IAE OPATOPHbIX 3AHfl TI4IZ
1. flpe4naer u 3agla.l.w MeAlrrlrzHcrofi xuMr4r4.ILp.: <llprao6pereHl4e HaBbIKoB

pa6oru c vrepuofi xuMl4qecKofi nocyAofi>.
2. Xvttvrws KoopAr4Harlr.roHHbrx (rouunexcrmrx) coeApIHesufi. II.p.:

<floryueHr4e KoMrrJreKcHbIx coe4nueuufi >.

3. Tepuoxuuur. Haupaueuue 6uoxururuqecKzx npoqeccoB. JI.p.:

< Onpe4eneHr4e reurloBoro e S Serra peaKIII4I4 uefi tpalu3 aIII4I{)).

4. 3lerraesru xuuuqecrofi KlrHerr{Kr{. KararHs rt KaraJlrl3aropbl. I.p.:
<Irl:yueuue 3aBHcHMocrr4 cKopocrn peaKrrr4r4 or KoHueHTpar\Lrkr pearllpyrcu{I4x

BeulecTB)).

5. KouuraruBHbre cnoficrsa pacrBopoB. Y.Ieuue o pacrBopax. JI.p.:

<f euoru3 Spr4Tpour4To B B rI,I rloroHrlqecKoM pacrBope).
6. Teopun pacrBopon cra6rx 14 cr4JrbHbrx oneKTpoJrr,rroB. Ilporonurl4qecKa,

Teopr4f, KHCJror v ocsonauufi. I.p.' <Oupe4eneHrae axrzsuoft KI4cJIorHocrH

6uororuqecKux xugxocrefi >.

7. EySepHue pacrBopbr H cr4creMbl. II.p.: <flpuroroBneHre 6y$epHux
pacrBopoB r4 u3yqeHr4e MexaHr43Ma 6yQepHoro Aeficrnus>.

8. THrpr,rvrerpr4qecKr4e MeroAbr aHaJrH3a. JI.p.: <CrauAaprI,I3aIIHfl. rvrparTa
(pacrnopa HCI) ro pacrBopy repBr4r{Horo craHAapra)).
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g. Slexrpo4usre v oKHCJTHTeJIbHO-BOCCTaHOBI4TeJIbHbIe rIoTeHuI4€UIbI.

lloreuquoMerpl,Iq. II.p.: <floreuqploMeTpl4r{ecKoe onpeAeneHl'Ie KOHCTaHT6I

AT4CCOUI4a \UU C ta6of o 3iIeKTpOnHTa) .

10. KoH4yKroMerpr4fl. II.p.: <KoH4yKroMerplrqecKoe onpeAeneHl4e KoHcraHrbl

AHCCOIII4a \UV CnA6OfO 3JIeKTpOnI',ITa).

1 1. fereporeHHble paBHoBecI,If, B opraHu3Me qeJIoBeKa B HopMe V rtpu

naroJrorr4ra. JI.p.: <<Ilolyveuue rereporeHHblx cLIcreM (ocaAoK-pacrBop) 14 cMeIrIeHI'Ie

paBHoBecllfl B HI4X).

12. IlonepxHocrHble flBrreHlrrfr. Teopura a4cop6quu' JI'p'' <<3anucnuocrr

noBepxHocTHoro HaTsxeHI4, pacTBOpoB oT AJII'IHII yrnepoAHofi Ilenu IIOBCpXHOCTHO-

aKTLIBHbIX BeUlecTB).

1 3. XponaarorpaQufl . JI.p. : <<Aualu3 xpoMarorpaMM I4 Macc-creKrpoB>)'

14. fiuctepcHble cl4creMbl. BseAeHue B Konnol4AHy]o xHMI'Irc' JI'p':

<flolyueuue KoJrJror4.qHbrx pacTBopoB MeroAoM KOHAeHCaIIUI4 14 I{3yrreHl',Ie kLX

otrrr,IqecKux csofi crB).
15. flucnepcHbre cr4creMbr. Kolloa4urte kr rpy6o4nclepcHble cl4creMbl B

MeALrrIr4He. JI. p. : <Ycrofr .{r4BocTb Konnor4AHbrx pacrBopoB).

16. Pacrroprr 6raononlrMepoB: Qrasuxo-xnMl4rIecKHe csoficrBa 6l'lo[Ionl,IMepoB.

JI.p.: <Oupe4eneHr4e crerreHra ualyxauvts xeJlarllHa rIpI4 pa3nl,IqHblx 3HarIeHI'Irx pH>.

17 . WctoLb3oBaHr,re arrilaputa repMoAI4HaMVKvr xl,lMHqecKoro paBHoBecI4, B

MoneKynflpHoM r4 MaKpoMoneKynspHoM AoKllure. JI.p.: <Monerynxpnrtil AoKHHT)).

l8.Pacrnoprr 6uouoluuepoB: $raeur<o-xl4MurrecKl4e cnoficrna pacrBopoB

6uonolurrlepoB. I4ro ro s oe 3 aHfl Tr4e. JI. p. : <<B rtc alraBaHl4e xeJlarllHa) .
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