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3
NMOSICHUTEJBbHAS 3AIINCKA

«MeauuuHCKas XAMHUA» — ydeOHas IUCUMIUIMHA XHMHYECKOTO MOAYJId,
colepikallias CUCTeMaTU3UpOBAHHbIE HayyHble 3HAHMS O BEIIECTBAX U MX
MpEeBpaIIeHUsIX, COMPOBOXKAAIOIIMXCS M3MEHEHHEM COCTaBa, CTPOEHHsS M CBOMCTB,
He0OXOAMMBbIe ISl TOHUMaHMsI OCHOB pa3pa0OTKU HOBBIX JIEKAPCTBEHHBIX BEILECTB, a
TaKke 0 (U3UKO-XUMHUUYECKUX METOJaX KauyeCTBEHHOIO U KOJIMYECTBEHHOIO aHalu3a
OMOJIOTUYECKHMX KUIKOCTEH, pACTBOPOB JIEKAPCTBEHHBIX BEILIECTB U OMOIOIUMEPOB.

Iens yuyeOHOM AMCUMIUIMHBI «MeIWIMHCKAs XUMUSD» — (OpMHUPOBAHUE
0a30BbIX MPOQPECCUOHANIBHBIX KOMIIETEHLUUH, OCHOBY KOTOPBIX COCTaBJISIET 3HAHHUE O
XUMHYECKUX W (PU3UKO-XUMUUYECKUX OCHOBAX IPOLECCOB IKU3HEIEATEIHHOCTH
opraHu3Ma dYeJjoBeKa, IMPHUMEHEHHH COBPEMEHHBIX XUMHUYECKUX M  (HU3HMKO-
XMUMHUYECKMX METOJO0B HCCIENOBaHMUs U H3YyYEHHUS MEeIUKO-OMOJOrMYeCcKUX U
MEIULIMHCKUX MpOoOJIeM, CO3JaHusi HOBBIX JIEKapCTBEHHBIX BEIIECTB, OIpeeIeHUs
MOJIEKYJIIPHOIO MeXaHW3Ma HX JEWCTBHUS, aHaju3a COCTaBa OHOJOrMYECKUX
KHIKOCTEH, paCTBOPOB OMOMOJIIMMEPOB U JIEKAPCTBEHHBIX BEILLECTB.

3amaun  y4yeOHOW  JUCHMIUIMHBL  «MeauuuHcKas  XMMHUS»  COCTOSAT B
(bOpMHUPOBAaHUM Y CTYAEHTOB HAyUHBIX 3HAHUU O:

XUMHUYECKON TepMOIMHAMUKE U KHHETUKE XUMUYECKUX PEaKLU, SBIISIOIIMXCS
TEOPETUYECKOW OCHOBOH OHOPHEPreTHKH M OCHOBOM H3Y4Y€HHUs CKOPOCTEH U
MEXaHU3MOB MPOTEKaHUsI OMOXMMHUYECKUX POLIECCOB;

OCHOBaX COBPEMEHHOI'0 YUEHHS O pacTBOPAX, SBJISIOILEroCs HayYHO! 0a30M 1is
U3ydeHHss  JJEKTPOJUTHOro  OanaHca,  KUCIOTHO-ILEJIOYHOIO  paBHOBECHS,
1 Hy3UOHHBIX U OCMOTHYECKUX SIBICHUH, pU3NIeCcKOl XUMUU HU3NOJOTHIECKUX
MaTOJOTMYECKUX TOMO- U T€TEPOTeHHBIX CUCTEM B OpraHU3Me YeJIOBEKa,

OCHOBHBIX TEOPETUUYECKUX IOJIOKEHUSAX DJIEKTPOXMMHH KaK  OCHOBBI
OMORJIEKTPOXUMHHM U DIIEKTPOXUMUUYECKUX METOJOB HCCIeAOBaHUS B OMOJIOTUU U
MeJULMHE;

OoCcHOBax (hU3UYECKOM XMMHUHU MMOBEPXHOCTHBIX SIBJIEHUM, JUCIIEPCHBIX CUCTEM U
pacTBOpPOB OHOMOJMMEPOB, AAIOLIMX KIIOY K [OHMUMAHHUIO JIMTAHA-pEeLEeNTOPHBIX
B3aUMO/JICUCTBUM;

YMEHUN U HaBBIKOB, HEOOXOAUMBIX JJIS:

MIPUMEHEHUSI METOJOB TUTPUMETPUYECKOTO aHAIN3a, DJIEKTPOXUMUYECKUX U
xpoMarorpauueckux MeETOJ0B, HUMMYHO(DEpPMEHTHOIO aHalu3a, KaJOpPUMETPHH,
BHCKO3UMETPHH, HaubOojee LIMPOKO HCIOIb3YEeMbIX B MEAMKO-OHOIOTHYECKUX
UCCIIEIOBAHUSIX;

UHTEPIIPEeTalluK Pe3yJIbTaTOB JIa0OPATOPHBIX U (U3UKO-XUMHUUYECKHUX METOJOB
HCCIIeIOBaHHUS.

3HaHus, YMEHHUs, HABBIKH, [TOJy4YeHHbIE MPU U3YYCHUU YUeOHON JAUCLMUIUINHBI
«MenmuuuHcKass XUMHUSD», HEOOXOOUMBI I YCIELIHOTO W3Yy4YeHHUs CIIEeLYIOLIUX
Moxyneit: «Meauko-Ouonoruyeckuit Moaynib», «llatonorus», «PapmMakoaoruyecKun
MOIyib», «JlaboparopHass auarHoctuka», «PaaunanuoHHas U SKOJOrWYecKas
MEJIULUHAY.

CTyneHT, OCBOMBIIMK cojepkaHue ydeOHOro Marepuana  y4yeOHOU
JIMCUMIUIMHEL, JOJKeH o0nagarth chenyromied 0a3oBoil  mpodeccroHanbHOM
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KOMITETEHILIMEN: MCIIOIL30BaTh 3HAHMS O COBPEMEHHBIX XMMUYECKHX U (DU3HKO-
XMMHYECKUX  MeTOoJax  aHaiu3a  OWOJNOTMYECKHX  IKMIKOCTEH,  pacTBOPOB
JIeKapCTBEHHBIX BEUIECTB M OMOIMOJUMEPOB MJIsi IPOU3BEJCHUS pacyeToB Ha
OCHOBaHHUH TPOBEJIEHHBIX UCCIIe0BaHUH.

B pesynabrate u3ydeHus yueOHOW MAUCLUIUIMHBI «MeIUIMHCKAs XHAMHSD)
CTYJEHT JI0JIXKEH:

3HATh:

OCHOBBI KHMCJIOTHO-IIEJIOYHOr0 paBHOBecusi kpoBu (pH kpoBu, anmmos,
alKaio3); MeXaHHW3M JeWCTBUs TruapokapOoHaTHONH OydepHON cHUCTEeMBl ILIa3MBbI
KPOBH U I'eMOINIOOMHOBO#H OyhepHOH CHCTeMbI 3pUTPOLIUTOB;

TMII0-, TUTIEP-, U30TOHUYECKHe PAacTBOPHI U HUX IMPUMEHEHHE B OHOJOTUU U
MeJHMIMHE; OCHOBHBIE KOMIIOHEHTBI, OIpeJessiollie BEeJUYMHY OCMOTHYECKOro |
OHKOTHYECKOTO JIaBJICHHUsI IJIa3Mbl KPOBH; pacipe/ie]ieHre BOAbl MEXKIY KIETKaMU U
BHEKJIETOYHOW JKMIKOCTBIO (MeMOJIM3, IIa3MOJIM3); paclpeleseHUe BOJbl MEXKIY
COCYIUCTBIM PYCIIOM U MEXKJIETOYHBIM [IPOCTPAHCTBOM;

pPacTBOPUMOCTB ra30B B KPOBU: 0COOEHHOCTH pacTBOPEHHUs B KDOBH KHCJIOPO/A,
YIJIEKKCIIOrO ra3a U a3ora (rurnepbapuyeckasi OKCUIeHalsl, KeCCOHHasl 601e3Hb);

XHUMHYECKHe OCHOBbI MHUHEpaTU3aldd U NPOGUIAKTUKU JeMUHEepallu3aluu
KOCTHOM TKaHM TpU KajdbUuh-, ¢dochar-IeUUUTHBIX COCTOSHHUAX OpraHu3Ma
yesioBeKa (paxuT, 0epeMeHHOCTh);

XMMHYECKUE OCHOBBI O0pa30oBaHMs U pPacCTBOPEHUS KOHKPEMEHTOB IIpU
MOYEKaMEHHOH U KeTYHOKaMeHHON O0JIe3HsIX;

(GU3UKO-XMMUYECKHE OCHOBBI HCIIOJNB30BAHUSI MOPUCTBIX aJCOPOEHTOB IIPU
reMo-, Ia3mMo-, JUM(GOCOPOLIMH U SHTEPOCOPOSHTOB JUIsl U3BJICUEHHS U3 OpraHu3Ma
YesloBeKa PaJIOHYKIIMIOB, IIPH OTPABICHUSX;

yMeTb:

MCII0JB30BaTh TEPMOJIMHAMUYECKUE pacueThl sl OTpe/IeIeHUs] HallPaBIEHUs U
TTyOMHBI POTEKaHUSI OMOXUMHUYECKUX MTPOLIECCOB;

TOTOBUTbH PAaCTBOPbI 38JJaHHOTIO COCTABa;

u3MepsaTh pH wuccrenyeMbiX OHOTOTMYECKMX JKUIKOCTEH U OINpedelsTh
OydepHyt0 eMKOCTb;

BJIA/IeTh:

METOJIMKON MPUTOTOBJIEHUSI pacTBOpA 3aJaHHOIO COCTABa;

METOJMKOM mpurotoBieHus: OydepHoro pactBopa ¢ 3anaHHbIM pH u
ONpeeIeHHON MOJISIPHOCTBIO;

METOJIMKON MOJIEKYJIIPHOTO ¥ MaKpOMOJIEKYJISIPHOTO JIOKHHTa;

METO/IMKOH OIpe/iesIeH sl Topsiika XUMHUYEeCKOH peaKLuy;

METOJIMKOMN MPOBEeAeHUsI TUTPUMETPUUECKOr0 aHaIU3a;

METOJMKON OINpeJe/ieHUsl CTENeHU OYUCTKM BOJbl OT MHUHEPAIBHOIO
KOMITOHEHTA C TIOMOIIIBIO KOHYKTOMETPHH.

B pamkax oOpa3oBaTenbHOro mpoliecca MO JaHHOW y4eOHOH AMCLMILIMHE
CTYIEHT IO/DKeH NPUOOpPECTHM He TOJIbKO TEOpeTHYECKHe 3HaHUsS, MPAKTUYECKHUE
YMEHHUSl ¥ HABBIKH I10 CIIELUATLHOCTH, HO U Pa3BUTh CBOW LEHHOCTHO-JIMYHOCTHBIM,
IYXOBHBIU MOTEHIHAI, CHOPMHUPOBATH KauyecTBa aTpruoTa U rpakAaHuHa, TOTOBOIO K
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aKTHUBHOMY Y4YaCTHIO B 9KOHOMUYECKOM, IIPOU3BOICTBEHHOM, COLIMAIBHO-KYIBTY PHOM
U O0ILECTBEHHOM KU3HU CTPAHBI.
Bceero Ha u3ydenue yueOHON AUCLUINIMHBI OTBOAUTCS 94 aKaIeMHUYECKUX Yaca.
PacripesienieHie ayIMTOPHBIX 4acoB IO BUJAM 3aHATUN: 8 4acoB Jekuui, 54 yaca
MabopaTOpHBIX 3aHATHH, 32 Yaca caMOCTOATENIbHOM padOThI CTYAEHTA.
[IpomexxyTo4Hasi arTecTalusi IPOBOAUTCS B COOTBETCTBUU C YYEOHBIM IUIAHOM
10 criequanbHOCTH B hopme 3avera (1 cemectp).
®opma nostyyeHus: 00pa3oBaHUs — OYHAS JTHEBHASL.

PACHPEAEJEHUE BIO/’KETA YYEBHOI'O BPEMEHH

1O CEMECTPAM

KosuyecTBo 4acoB yueOHbIX 3aHATHH
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TEMATUYECKHUMU MMJIAH

KomnnuecTBo 4acoB ay IMTOPHBIX

HaumenoBanue paszaeia, TEMbI 3aHATUH
JICKLIMI 1a00paTOPHBIX

1. Heab u3aga4yu MeAUIHHCKOH XHMHH — 3
p A XuMHSI KOOPAHMHAUMOHHBIX (KOMIJIEKCHBIX) - 3
COeAMHEeHHH
3. Xumunueckasi TePMOJAUHAMHKA " 2 3
OHOdHepreTuKa
3.1. Xwumuueckas TepMOJMHAMHUKA KakK OCHOBaA | -
MEIULMHCKOW XUMUHU
3.2. Tepmoxumus — 2
3.3. Hanpabienue OMOXUMHYECKUX MTPOIIECCOB - 1
3.4. TepmoavHaMMKa XMMUYECKOIO PaBHOBECHS 1 -
4. XumMunyeckasi KHHETHKA H KAaTAaJIU3 1 3
4.1. DnemMeHTbl XUMUYECKOW KUHETUKH 1 2
4.2. Katanus u KaTajau3aTopsl - 1
5.  ¥Yd4eHnmue o pacTBOpax p. 27
5.1. KomnuratuBHble CBOKWCTBA PaCTBOPOB — 3
5.2. Teopust pacTBOpOoB clabblX U  CHJIBHBIX = 1
JJIEKTPOJIUTOB
5.3. IlpoToauTuyeckas TeOpHsi KUCIOT U OCHOBAHUHN — 2
5.4. bydepHble pacTBOPHI ¥ CUCTEMEI 1 3
5.5. TurpumeTrpuueckue METO/Ibl aHAI13a ~ 9
5.6. Tlorenuuomerpus 1 3
5.7.  KoHayKTOMeTpHs - 3
5.8. KoHKypupyouiie rereporeHHble paBHOBECHS — 3
6. Dusuyeckasi XMMHsI NOBEPXHOCTHBIX sIBJIEHHI 2 6
6.1. ITloBepXHOCTHBIE SIBICHUS - 1
6.2. Teopuu agcopbuuu 1 2
6.3. Xpomatorpadus 1 3
7. PDusuyeckass XUMHsI JHCIEPCHBIX CHCTEM H 1 9
pacTBOPOB OMONOJIHMMEPOB
7.1.  JlucniepcHble CUCTEMBI 1 3
7.2.  PacTBOpbl OHOINOJUMEPOB — 6
Bcero uacos 8 54
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COAEPKAHUE YYEBHOI'O MATEPHAJIA

1. Leab 1 3a0a4u MeAMUHMHCKOH XUMHUH

Llens 1 3amauu MEIULMHCKOM XUMHHU. Posib XMMUM B pa3BUTUM MEIULIMHCKOU
HayKH, MPaKTUYECKOTO 3/[PpaBOOXPAHEHUs], MeIUKO-NPOMUIAKTUYECKOrO Jeja. YUYeHue
B.M.BepHanckoro o Ouocepe. Makpo- ¥ MHUKPO3JIEMEHTbl B OKPYXKAIOIIEH cpeae |
opranmsme uenoBeka. CBsS3b JHIEMHUUECKMX 3a0oneBaHMi C  OCOOEHHOCTAMHU
OMOreoXMMHUYECKUX IPOBUHIINM.

2. X¥uMHSI KOOPIAUHAUUOHHBIX (KOMIJIEKCHBIX) COeAMHEHHUH

CoBpeMeHHbIe MpeACTaBIeHUs O MPUPOJE XUMHUYECKOW cCBsA3HU. lloHsThe o
METOJIe BaJeHTHBIX cBsized. [IpelcraBieHre o MeTOJle MOJIEKYJSIPHBIX OpOUTaJIeH.
TpexmepHoe cTpoeHre MoJeKyd. JlunonbHble MOMEHTHI U IOJSPHOCTH MOJIEKYIL.
MexmouekyisipHble B3auMoelcTBUsL. BoopoaHas cBs3b.

Koopaunanuonnasi teopusi Bepnepa. Krnaccudukauus U HOMEHKIAaTypa
KOMIUIEKCHBIX COeIWHeHUH. BHyTpUKOMIUIeKCHbIe coequHeHus. XenaTbl. Peakuuu
KoMIuIeKcooOpa3oBanusi. KOHCTAaHThI HECTOMKOCTH M YCTOMUMBOCTH KOMIIJIEKCOB.
Pa3zpyiienre KOMIUIEKCHBIX COEIMHEHUH. XapakTep CBSI3M B KOMILUIEKCaX ¢ TOYKH
3peHHs MeToJla BaJleHTHBIX cBsizel. KomruiekcooOpasyroras crnocooHoCTb s-, p- U d-
aneMeHTOB. JleHTaTHOCTH nuranaoB. buonuranael. [IpuMeHeHue KOMINIEKCHBIX
COeIMHeHWH B MeJIMIIMHEe U TabopaTOpHOM nuarHocTuke. LluTorokcuueckoe AeicTBrE
KOMILIEKCOB ILJIATUHBI.

3. Xumunueckasi TepMOJIHHAMHKA H OMOdHepreTHKa

3.1. XumMuYecKkasi TepPMOJAMHAMHKA KaK OCHOBA MeIUIIHHCKON XUMHH

[Ipenmer W  3agaud  XUMHYECKOM  TepMOAMHAMHMKHA.  XUMHUYECKas
TepMOJMHAMHMKA KaK OCHOBAa OHMOHEPreTHKH U MEIMLUHCKONH XUMHUHU. CHUCTEMBI:
U30JIUPOBaHHbIC, 3aKpbIThle, OTKphIThle. [loHsATHEe o0 (a3e: romMoreHHble U
reTeporeHHble cucteMbl. [Iporeccbl: M30XOpHbBIE, HU300apHBIE, HU30TEPMUYECKUE,
anuabaTHbIE.

BuyTpennsist sneprus. Teruiora u pabora — aBe (GOpMbI Mepefadynd SHEPruu.
[lepBbIii 3aKOH TepMOAWMHAMHUKH. M300apHbIi M WM30XOpHBIM TeruioBble 3 (EKTHI.
DHTaJIbIUSI.

3.2. Tepmoxumus

3axoH ['ecca. CnenctBus u3 3akona ['ecca. CTanapTHbIe TEIUIOThI 00pa30BaHUs
U cropaHusi. TepMoOXMMHUYECKHEe pacueThl U UX UCIOJIb30BAHUE AJI SHEPreTUUECKOU
XapaKTEePUCTUKHA OMOXUMUYECKUX MTPOLIECCOB.

B3aumocBsizp Mex 1y npoueccamu oOMeHa BellecTB U 3Hepruu. KamopuitHocTh
OCHOBHBIX COCTaBHbIX YacTed NMUIIM U HEKOTOPBIX MUILEBBIX MPOAYKTOB. Pacxon
HEPrUM TMPU  PaA3IMYHBIX pEeXKUMaAx JBUrATEIIbHOW aKTUBHOCTU. (OCHOBBI
npodUIaKTUKY HapyIIeHH MeTaboIu3Ma.

3.3. HanpaB/iienne OMOXMMHYECKHX MPOLECCOB

Camonpou3BoJIbHbIE U HECAMOIIPOU3BOJIbHBIE MPOLECCHI. TepMOAMHAMUYECKH
oOpaTumble W HeoOpaTuMble mpoliecchl. CTaTUCTUYECKOE U TePMOJMHAMUYECKOE
TOJIKOBaHWE OHHTponuu. BTopol 3akoH TepMoauHamuKu. PacdeT craHzapTHOM
SHTPOIMHU Ha OCHOBAHHUU IKCIIEPUMEHTATBHBIX JAaHHBIX O 3aBUCUMOCTH TETNIOEMKOCTH
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BELIECTBA OT Temneparypsl. Kputepuu caMonpou3BOIBHOIO MPOTEKAHUS IPOLECCOB U
PaBHOBECHOI'O COCTOSIHUS U30JIMPOBAHHBIX CUCTEM.

OObenMHEeHHOE ypaBHEHHME IIepBOrO0 U BTOPOIO 3aKOHOB TEPMOJMHAMUKH.
Oneprusi ['m66ca (M300apHO-M3OTEPMUYECKUN IOTEHIMAN). DHTAILIMUHBINA U
SHTPONMHHBIA (QakTopbl. Kputepun caMonpou3BOJIBHOrO MPOTEKAHUS MPOLECCOB H
PaBHOBECHOI'O COCTOSIHMSI HEU3OJIMPOBAHHBIX CHUCTEM. DK30- U JHIOIPrOHHYECKHE
npouecchl B oprauusme. [ [puHuun sHepreTuYecKoro ConpsKeHusI.

3.4. TepmoanHaAMHKAa XHMHU4€CKOI0 PAaBHOBECHSI

[lonsiTe 0 xumMHuueckoM paBHOBecHH. KOHCTaHTa XMMHYECKOTO PAaBHOBECHS.
CMmeleHne XUMUYECKOro paBHOBECHUS NMPU M3MEHEHUHU TeMIIepaTyphl, JABJIEHHS U
KoHUeHTpauuu. Ilpunuun Jle-Illatense. VYpaBHeHMsT U30TepMbI M HU300aphl
XMMHYECKON peakuuu. lcnosnp3oBaHUe TepMOIUHAMHUYECKHMX pPacyeTOB COTJIACHO
3akoHy I'ecca, BTOpoMy 3aKOHY TEpMOJAMHAMUKH M OOBEAMHEHHOMY YpaBHEHHIO
NepBOr0 M  BTOPOrO  3aKOHOB  TePMOJUHAMHMKH B  MOJEKYJISPHOM U
MaKpOMOJIEKYJIApHOM JOKHMHIre. OCHOBBI [M3aifHa JI€KAPCTBEHHBIX COEJIMHEHHH B
paMKax yCTaHOBJICHUs XapaKTepa JIMTaH/1-pellelTOPHBIX B3aUMOOTHOIIEHUH COTTIACHO
NPUHLKIY MHHUMyMa CBOOOJHOM »Hepruu. Pacyer KOHCTaHTBI MHTMOMPOBAHHUSI.
[loHsaTHe O  KBAaHTOBOXMMHYECKHMX  pacyeTax, [O3BOJISIOLIMX  CO3/aBaTh
peaNuCTUYEeCKUe MOJENM JIMTaHJIOB M PELEeNTOpOB ISl KCIOJB30BaHHS B
MOJIEKYJIIPHOM ¥ MaKpOMOJIEKYJISIPHOM JIOKUHTE.

4. XuMu4yeckasi KHHETHKA M KaTaJIu3

4.1. Dj1eMeHTbl XHMHYECKOH KHHETHKH

[Ipeamer u 3a/1a4un XUMHAYECKON KUHETUKH. X UMHUYECKass KHHETUKA KaK OCHOBA
JUIL U3Y4YeHHs] CKOPOCTeM M MeXaHU3MOB OHMOXMMHMYECKHX MpPOIECCOB. Peakimn
IPOCTBIE U CIIOXKHBIE, TOMOIeHHble W TrereporeHHble. CKOpPOCTH TI'OMOI'€HHBIX
XMMHUYECKUX PeaKIUi U METOIbI ee U3MEepPEHHUsI.

3aBUCUMOCTb CKOPOCTH peaKLUu OT KOHLIeHTpaluui. KuHeTH4YecKue ypaBHEHHSI.
Koncranra ckopoctu peakuuu. [lopsaok peakuuu. 3akOH IeHCTBYIOLIMX Macc JUIst
CKOPOCTH peakuuu. KuHeTuueckue ypaBHEHMs peakUudd HyjeBoro, 1-ro u 2-ro
nopsiakoB. Ilepuo mosynpeBpallieHus: BaXKHOCTDb Moka3aTesst i (hapMaKoJIOTHU U
aHecTe3noJIOTuH. MouekysspHOCTh peakuuil. KuneTuueckuit meron orpeneieHus
aKTUBHOCTU (DEPMEHTOB B CHIBOPOTKE KPOBH: JUATHOCTHYECKAs LIEHHOCTH, 00JIacTh
npumeHeHusi. KuHeTnyeckre MeTobl KOJMYECTBEHHOIO aHAIU3A.

3aBUCHMOCTb  CKOPOCTH peaklMl OT TeMIlepaTypbl. |emreparypHbIi
KOO(QQUIMEHT CKOPOCTH peakUud. ODHepreTHYecKue JuarpaMMbl  JK30- U
SHIOTEPMUYECKUX peakLUil. DHepreTudeckuit 6aprep peakiuu. DHeprusl akTUBAIUH.
YpasHenue Appenuyca. [ToHsATHE O TeOpUsIX aKTUBHBIX COYJapeHUN U MEPEXOIHOTO
cocTtosiHUsl.  OCHOBBI ~ METOJOB  BBIYMCIMUTEIBHOW  XUMHUH,  I103BOJISIFOLIIMX
IPEACKa3bIBATh CTPOEHUE TEPEeX0IHOI0 KOMILIEKCA.

ITonsiTue 0 KMHETHKE CJIOXKHBIX peakluii: NapajljieIbHbIX, [T0CIe10BaTelbHbIX,
COIPSKEHHBIX, 00paTUMBIX, LIeMHbIX. DOTOXUMHUYECKHE PEAKIIMH.

4.2. Kataiu3s u kaTtaau3aTopsbl

MexaHu3M TIOMOT€HHOro Y TEeTEepPOreHHOTO Karajiu3a. DHepreThyeckas
JMarpamMMa KaTaJluTUYeCKOU peakuui. GepMeHThbl Kak OM0JIOTHYECKHe KaTalu3aTophl,
ocoOeHHOCTH uX jeictBusa. OOwas cxema AedcTBHsS (GepMeHTOB. DepMeHTH Kak
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MHUIIEHU JUIS Pa3pabOTKH JIeKapCTBEHHBIX cpelncTB. CTpoeHHe aKTHBHBIX LIEHTPOB
MeTamnodepmeHToB. [ToHsTHE 00 H30MOP(GHOM 3aMEIEHUH, METATIOTOKCHKO3aX.
OcHOBBI NPO(UITAKTUKY H30MOPHHOTO 3aMEIIEHHUS KAJIbLUs B KOCTHOM TKaHU.

5. Yuenue o pacrBopax

S.1. KojuturatupHble CBOHCTBA PacTBOPOB

Bopa xak yHuBepcanbHbIi pacTBOpUTEIb B OrocucTeMax. PU3HKO-XUMUYECKHE
CBOMCTBa BOJbI, OOYCIOBIMBAIOIIME €€ POJb B IPOLECcaX KU3HENEATEIbHOCTH.
Tepmoaunamuka pacTBopeHNs. DHTAIBIUIHBINA U SHTPOITUMHBIN (HAKTOPEI U UX CBS3b
C MEXaHU3MOM pacTBOpeHuUs. VeaapHble pacTBOPEI.

Crnocobpl  BBIpaXKE€HMSI COCTAaBa pAacTBOpa: MOJpHAs  KOHLEHTpaLus,
MOJISIIBHOCTB, MaccoBas J0Jisl, MOJIbHAs TOJIS.

KonnurartusHele cBoiicTBa pa30daBieHHBIX pacTBopoB. Ocmoc. OcMoTHdeckoe
nasienue. 3akoH Bant-I'odda. Ilomynmponunaembie meMOpaHbl B OpraHM3Me.
OCMOJISIPHOCTE M OCMOJISTIBHOCTh OMOJIOTHYECKUX JKUIAKOCTEW U I1ep(y3MOHHBIX
pacTBopoB. OcMoOTHYECKOe JaBlIeHHE IUla3Mbl KpOBU. Pacmpenenenue BoIbl B
OpraHu3Me MeXJy KJIETKaMU M BHEKJIETOYHOW JKUJKOCTHIO. [11a3MoIu3 U reMoJius.
['uno-, runep- ¥ U30TOHUYECKUE pacTBOPHI B MeauluHe. KomionaHo-ocMoTHYecKoe
(OHKOTHYECKOE) JaBJIeHUe IIa3Mbl KpOBU. PacripesienieHne BOIbI B OpraHu3Me MKy
COCYIMCTBIM PYCJIOM U MEXKKJIETOYHBIM MTPOCTPAHCTBOM.

3akoHbl Payns: cHMKEHME JaBICHHS] HACHILIEHHOrO Iapa Haj pPacTBOPOM,
TIOBBIIICHUE TeMIIepaTyphl KUIIEHUS U [TOHWKEHUE TeMIIepaTyphl ero 3aMep3aHus 110
CpaBHEHHIO C YUCTBHIM pacTBopuTeseM. Kpuockonus. D0y IMOCKOHs.

Konnuratuehele  cBoiicTBa  pa30aBieHHBIX  pPACTBOPOB  3JEKTPONIUTOB.
M3oronnvecknit koappuunent Bant-I'opda, ero pusnyecknii cMpIcI.

3.2. Teopuu pacTBOPOB ¢1a0bIX H CHJIbHBIX 3JIEKTPOJIHTOB

DIIEMEHTBI TEOPUU PACTBOPOB CJIA0BIX AEKTPOINTOB. KOHCTaHTa MOHM3ALUU
caboro snekTpoanTa. 3akoH passeneHust OcTBasbia. OCHOBHEIE MONIOKEHNS TEOPHH
CHJIBHBIX DJIEKTPOIUTOB. AKTUBHOCTh U KOI(QQHUIMEHT aKTUBHOCTU. MoHHas cuna
pacTBopa Kak (hPU3HOJIOrHUecKast KOHCTAHTA.

Huccoumnanus Boxel. MonHoe npousBenenue Bojbl. BomopoaHblii nokasaressb
(pH) Kak KoJM4YeCTBeHHasi Mepa aKTHBHOW KMCJIOTHOCTH M ILIENOYHOCTH. MIHTepBan
3gayeHud pH BaxkHeMIMX OMOJOrMYecKUX IKUAKOCTeH. BuUIbl KHUCIOTHOCTH
OnosornyecKkux KUIKOCTEH. KucnotHo-ocHOBHBIE WUH/IUKATOPBI.
Konopumerpuveckue meto sl u3mepenwust pH.

5.3. IlpoToauTHYecKkasi TeOpUsI KHCJIOT M OCHOBAHMN

OcCHOBHBIE TT0JIOKEHHSI TMPOTOJUTHYECKOH TEOPUH KHUCIOT M OCHOBAHMI.
MounexysipHble U HOHHBIE KUCJIOTBI U OcHOBaHUsl. CONpsiyKeHHas IPOTONUTHYECKAs
mapa.  Knaccuduxanus — pacTBopuTened:  NPOTOTeHHbIE,  IPOTO(PUILHBIE,
amunpoToHHble. Boma  kak = amMQuUIPOTOHHBIM  pacTBOpuTens.  Peakiyu
HeUTpalu3aliy, FMAPOIN3a, MOHU3ALUY C TOUYKU 3PEHUS POTOIUTHIECKOH TEOPHH.
['unponus anenosuntpudocdopuoii kucnorsl (AT®D) Kak yHUBEpCATbHBII UCTOUHUK
SHEpPruu B OpraHU3Me.

Teopust kucnor u ocHoBanuil JIptouca. Peakunu HefTpanusaiyu, THAPONIU3a,
HOHHU3allMK, 00pa3oBaHue U CTAOUIIBHOCTh KOMIUIEKCHBIX COSTHHEHUH C TOYKM 3PEHUS
Teopuu JIprouca.



10

5.4. bydepHble pacTBOpPBI H CHCTEMbI

Knaccuduxanus OydepHbIX cCHCTEM M MeXaHHW3M WX JEHCTBHUs: paBHOBECHE
MEXIY MpoUecCaMu SJICKTPOJIMTUYECKON JucCoUMalM¥ W TUAPOJIM3a B Iape
CONPsDKEHHOM KUCIOThI U ocHoBanus. Pacuer pH OydepHbIX cucTeM 10 ypaBHEHHIO
I'ennepcona-l'accennbaxa. Mertoanka mnpuUrotoBieHust Oy(epHBIX pPacTBOPOB ¢
3aJlaHHBIMM 3Ha4YeHUsAMHU pH 1 MosisipaocTU. By hepHast eMKocTb, haKTOpPhI BIMSIOIIUE
Ha ee BEJM4YUHY. bydepHble cucTeMbl KpOBH: MMIPOKapOOHATHAs, FeMOIJI00MHOBAS,
¢ocarnas wu Oenkopas. IIoHATHE O KHUCIOTHO-LIENOYHOM pAaBHOBECHH B
OMOJIOTMYECKUX JKUAKOCTSIX. PecrnuparopHblli M MeTaGoMM4ecKuil aummo3 u
alUAeMus, aJKaao3 v ajkaleMusl.

5.5. TurpumeTpuYecKHe METOIbI AHAJIH3A

Knaccudukanus TUTpUMeTprYecKUX METONOB aHanm3a. PacyeTs! B 00BeMHO-
aHAIUTUYECKUX onpeneneHusax. [IpuHuun skBuBaneHTHOCTH. OCHOBHBIE CITOCOOBI
TUTPOBaHWss B 0ObeMHOM aHaimuze. OOIias XapaKTepuCTHKa METOJOB KHUCJIOTHO-
OCHOBHOI'O TUTPOBAHHMS: TUTPAHTBl M MX CTaHAApPTH3aLMs, (DUKCUPOBAHHE TOYKH
SKBHMBaJIEHTHOCTH. BbIOOp MHAMKaTOpa. 3HAYEHHE TUTPUMETPUYECKOrO aHalM3a B
MEJUKO-OMOJOTUYECKUX UCCIIEIOBAHUSMX.

OOuas XxapakTepuCTHKa MeTOja IIepMaHIaHATOMETPHMH: TUTPAHTBl M HX
cTaHAapTU3aums, GUKCUPOBaHME TOUKH SKBHBaeHTHOCTH. OOIuas XapakTepUcTHKa
METOAa HOJNOMETPHM: THUTPAaHThl M WX CTaHJApTU3aLus, (UKCHPOBAHUE TOYKH
OKBUBAJICHTHOCTH, OIpEJE/IeHHe OKHUCIUTeNed M BOCCTAHOBUTENIEH. 3HauyeHUe
TAUTPUMETPHYECKOIO aHAJIU3a B MEIUKO-OMOIOrMYECKUX UCCIIEJOBAHUSIX.

5.6. Illorenunomerpust

DIIEKTPO/IHbIE U OKUCIIUTEIbHO-BOCCTAHOBHUTEIbHBIE MTOTEHIMANbl. MeXaHH3M
BO3HMKHOBEHHUS OJICKTPOJHOIO IOTeHUMana. YpaBHeHue HepHcra. VYpaBHeHme
Hepucra-Ilerepca. CTangapTHblil BoLOpoaHbIiA amekTpos. M3MepeHne >1eKTpoJHbIX
NOTEeHUMAI0B. XUMHWYECKHMEe U KOHLICHTPALMOHHBIE TIallbBAHUYECKUE DIIEMEHTHI.
Pacuersl snekTpoaBrikyILel cuibl. [IporHo3upoBaHKe HaNpaBIeHUs] OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX IIPOLIECCOB 110 CTaHJAPTHON 3Hepruu ['mbOca u 1Mo BeJMYUHAM
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  ITOTEHUHUAIOB. JJIEKTPOHHO-HOHHBIA  METOJ
YPaBHEHHUS OKUCIIUTEJIbHO-BOCCTAHOBUTENILHBIX peakuuid. OOIas XapaKTepucTHKa
METOJIOB OKMCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHHUS.

OJIEKTPOJbl  CPaBHEHUSI U ONpelesieHus.. XJIOpCepeOpsAHBIA  3IeKTPO/.
MoHocesleKTUBHbBIE 3JIEKTPOJBI: CTEKJISTHHBIM 3JeKTpox. YcrpoiictBo pH-metpa.
Kannbposka wu ycnosus wucnone3oBanuss pH-merpa. [loTeHmmomerpuyeckoe
TUTPOBAHME, €TI0 CYLIHOCTh U UCIIOJIb30BAHUE B KOJIMUYECTBEHHOM aHAJIM3€ U MEIUKO-
OMOIOrMUeCKUX UCCIIeJOBAHMSIX.

5.7. Kouaykromerpus

KuzgkocTn ¥ TKaHM OpraHM3Ma Kak [MPOBOJHUKKM BTOPOro poja. YjesibHas U
MOJIIpHast 3JIeKTpHYeCKast IPOBOAMMOCTH, MX U3MEHEHHUE C KOHILIEHTpaIUel pacTBopa.
IlpenenbHas MonsipHas >JIeKTpUUecKas MPOBOJUMOCTb. AGCONIOTHAS CKOPOCTB
JABMOKEHUS M MTOJBMKHOCTH MOHOB. 3akoH Kosbpayia.

Konnykromerpus. KoHIykToMeTpH4eckoe THTPOBaHUE, €ro CyLUIHOCTh U
UCIIOJIb30BAaHWE B KOJMYECTBEHHOM  aHajlM3e¢ W MEIUKO-OMOJIOTMYECKUX
MCCIIEIOBAHMUSX. JIEKTpUYecKas IPOBOJUMOCTh OHOJIOTMYECKUX JKUAKOCTEH WU
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TKaHed B HOpMe M maTosoruu. lIpuMeHeHHe KOHIYyKTOMETpMH B J1aGopaTOPHOM
AWATHOCTHUKE, [l OLIEHKH CTETNIEHH OYHUCTKU BOJbI OT MHUHEPAIBHOIO KOMIIOHEHTA.

5.8. Konkypupyomue rereporeHubie paBHOBeCHSI

[loHATHE © pPacTBOPUMOCTH TBEPABIX BEIIECTB, JKHIKOCTEH H TIa3oB B
KUAKOCTSX, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. 3akoHb! ['eHpu u JlanbToHa.
BrusiHue 57eKTPOTMTOB Ha PaCTBOPHMOCTb 'a30B, JKMIKOCTEH ¥ TBEPABIX BELIECTB.
PacTBOpUMOCTH r'a30B B KPOBH.

['eTeporeHHble paBHOBECHSI B CHUCTEME «HACHILIEHHBIH PacTBOP — OCALOK
MaJiopacTBOPUMOTO BIIEKTPOJIUTAY. Koncranra pPacTBOPUMOCTHU
(TepMOAMHAMUYECKAs, KOHIIEHTPALMOHHAs). Y CIOBHSL 06Pa30BaHMS ¥ PACTBOPEHHS!
ocazkoB. COBMEIlEHHbIE OJHOTUITHbIE ¥ PA3HOTHUIHBIE KOHKYPUPYIOIIHE XUMUUECKHE
PaBHOBECHUS B IeTEpOreHHBIX cucTeMax. IIpomecchl 00pa3oBaHusi KOCTHOW TKaHH,
CTPO€HHE THJpOKCHanaTUTa. l'ereporeHHble paBHOBECHS B IKU3HEAESITEIbHOCTH
OpraHM3Ma uYejoBeKa: 00pa3oBaHME KOHKPEMEHTOB IpU MOYEYHOKAMEHHOH U
JKeITYHOKaMEHHOU OONIe3HsX, CIIOCOObI JIeUeH sl U MPOPUIAKTUKH.

6. ®usnyeckasi XHMHS IOBEPXHOCTHBIX SIBJIEHMIi

6.1. IloBepxHOCTHBIE SIBJICHHS

IloBepxHOCTHBIE sIBIEHMS M WX 3HAYEHHE B OHOJNOTMH W MeIULIMHE.
IloBepXHOCTHAS SHEPrusl U TIOBEPXHOCTHOE HATsKeHHe. II0BepXHOCTHO-aKTUBHbIE U
TIOBEPXHOCTHO-WHAKTUBHBIE BEILECTBA. [I30TepmMa MOBEPXHOCTHOrO HATSKEHHUSL.
IloBepxHoctHas akTuBHOCTS. I[lpaBuio [lokno-Tpay6e. Ancopbuust Ha rpaHuIle
paszena JKUAKOCTb — ra3 U )KUJIKOCTh — )KUAKOCTh. ¥YpaBHeHue ['n66ca. OpuenTanus
MOJIEKYJI B IOBEPXHOCTHOM cjioe. CTpyKTypa OMOJIOrnueckux MeMOpaH.

6.2. Teopuu agcopouun

AncopOuus Ha rpaHuIie pas/esa TBEPOe TeO — a3 ¥ TBEPIOe TEI0 —KUIKOCT
(pactBop). VpaBHenuss Jlenrmiopa u @peiiHmimxa. Monomonekyisipast 1
MONMMOJIeKyIsipHast  afcopOuus. M3orepMmbl monuMonekysispHON aacopbIuu Ha
TBepAoi (ase. OCHOBBI UMMYHO(DEPMEHTHOTO aHanu3a. XeMocopOLus. Acopos
CHJIBHBIX 3JIEKTPOJIMTOB (DKBUBAJEHTHAS, H30MpatenbHas, oOMeHHas). 3HauYeHHe
aZCOPOLIMOHHBIX MpoleccoB B Guocucremax. [TonsTre 06 ancopOLUOHHOM TeparuH.
HonuTsl, UX NpUMEHEHHE B MeIUIIMHE.

6.3. XpomaTtorpadus

Knaccudukaims xpomarorpadudeckix METOIOB aHAIKM3A 110 JOMUHUPYIOLIEMY
MEXaHU3My pa3/Ie/ICHUs BELIECTB U I10 arperaTHOMY COCTOSIHHIO (a3. AcopOLuoHHas,
pacnpeaennTenbHast, 3KCKII03HOHHas (reib-(QUIbTpanus), HOHOOOMeHHast U ahGpuHHas
(Ouocnenndpuueckas) xpomarorpadus: NPHHIMI METOJOB M HMX OCOOEHHOCTH.
OcobenHocTH BBICOKOI((EKTHBHOM XKUAKOCTHON XpomaTorpadun (BOIKX) u razosoii
XpoMaTorpauu, HUCroJb3yeMble JeTeKTOpbl. [IpuMeHeHHMEe XpomaTorpaduueckux
MEeTOJIOB B MeJIMLIMHE, OUOJIOTHH U JTAOOPATOPHOM JMAarHOCTHKE.

7. ®usuveckass  XHMHS  JHCIIEPCHBIX CHCTeM H  pPacTBOPOB
BbICOKOMOJIEKYJISIPHBIX COeITHHEHU

7.1. lucniepcHble CHCTEMBbI

Knaccudukanus 1MCHEPCHBIX CHCTEM 10  CTENeHHM JMCHEPCHOCTH, 110
arperaTHOMy COCTOSIHHIO (ba3, [0 CHJIe B3aUMOASHCTBHUS MEKTY AUCIEPCHOM (a3oii u
JAMCHEPCUOHHOH cpenoii. KostonaHsle pacTBOpbl. MeToabl MOAYYEHUS M OUUCTKH
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KOJUIOMJHBIX pacTBOpOB. PuilbTpalus, A1aus3, 3NeKTPOJHAIN3, YIbTPaQUIbTPALILSL.
MornexyispHO-KHHETHYECKHe CBOMCTBA KOIIOMJHBIX PACTBOPOB: OPOYHOBCKOE
JBIOKeHHE, IU(DQY3Us, OCMOTHYECKOE JaBieHHe. YIbTpalleHTpU]yrHpOBaHHeE.
Onriyeckue cBolicTsa mucniepcHpIx cucteM. Dddext apanes-Tunnans. YpasHeHue
Pones.  Dnexktpudeckue CBOWCTBa  JMCIEPCHBIX — CHCTEM. Onektpodopes u
3JIEKTPOOCMOC. 3apsiii U CTPOEHUE IBOWHOTO 3JIEKTPHMYECKOTO CJIOSI KOJUIOHIHOM
gacTuLbl. CTpoeHHe MUILIELIL.

KnneTndeckas u arperaTvBHas YCTOWYMBOCTH KOJUJIOMAHBEIX pPacTBOPOB.
Koarymsitust. Tlopor koarynsuun. Ilpasuno lysnsue-Fapau. SIBnenne npuBbIKaHUs.
Bzaunmuas koarynsauus. [Toustue o Teopusix koarynsuuu. [lentuzauus. Kostonanas
3amuTa. Menuko-Ouonornyeckass poiib MPOLECCOB KOAryJAlMH, IEeNTU3ALUd U
KOJUIOMIHOW 3a1MUThl.

Krnaccudurauus u obmue coiictsa rpy6oaucnepcHeix cucteM. OcobeHHOCTH
MOJIEKY IAPHO-KUHETUYECKHUX M JJIEKTPUYECKUX CBOMCTB a3po3oJeii. Mcnonb3oBanue
a’po30iel B MeAULKMHE. A3PO30/M NPOMBILIICHHOTO MPOUCXOMKIEHHS KaK MPHYUHA
BO3HUKHOBEHHMSI 3a00JI€BaHUI JIErKUX (CHIIMKO3, aHTPAKO3, ATFOMUHO3).

CriocoObl  monyvenuss u  crabuiamsauuu — cycreHsuit.  MolekyIspHo-
KAHETUYECKUE U ONTUYECKHE CBOWMCTBA CYCHEH3UH I10 CPABHEHMIO ¢ KOJUIOMIHBIMH
pacTBOpami. CeauMeHTallMOHHAS u arperaTUBHasi YCTOWYHBOCTb.
BbICOKOKOHIIEHTPUPOBAHHbIE CYCIIEH3UH (I1aCTh!).

Metozbl nonyyeHuss M CBOMCTBA SMyJIbCHiA. YCTOWYMBOCTH 3MYIIBCHIA.
OMyJIbraTophl, MX NPUPOJA M MeXaHW3M JedcTus. OnpejieNieHne TUIA MyJIbCHIA.
Obpaiuenne pas smynbenii. PaspyuieHne smyibcuit. DMyIbCHM Kak JeKapcTBEHHAS
hopma.

Komnonnneie mosepxHocTHO-akTHBHBIE BemecTsa (ITAB): Mblia, JIeTEPTreHTHI.
Muuennoobpasosanue B pactBopax kosutonansix [TAB. Kpuruueckas KOHLEHTpaLus
MHLEII000pa3oBaHus. SIBeHre comoouam3anun. JIMmocomail.

7.2. PacTBOpbI 6MONOJIMMEPOB

Kraccuduxauus OGuononumepos. XuMuueckoe CTpoeHHE U IIPOCTPAHCTBEHHAS
dopma makpomonexyn. [ToHsiTHe 0 CTPYKType GHOMONUMEPOB: GEKOB, HyKIEHHOBBIX
KHCJIOT, IOJUMEPHBIX YIJIEBOJOB, JHUIMIOB, WX KOMILJIEKCOB. THIIBI CBsizell B
ouomnonumepax. CrieKTpajibHble METO/bl U3YYeHHsS! CTPYKTYpPBI GHOMOTHMEPOB U UX
BOJHBIX PACTBOPOB: HMH(PAKpacHas CIEKTPOCKOIMS, CIEKTPOCKONHS KPYrOBOIO
JUXPpOU3Ma, CIIEKTPO(IIy OpUMETPHS, PamanoBckast CIIEKTPOCKOIUS,
PEHTICHOCTPYKTYPHBIH aHaIM3, IepHO-MarHUTHBIA Pe30HaHC.

Mexanusm HaOyXaHusi U PacTBOPEHHUs OUONOIMMEPOB, BIMSHUE Pa3IHYHBIX
(hakTopoB Ha cTenenb HaGyXaHus. Bs3KkocTh pacTBOPOB GHOMOMMNMEpOB. Y paBHEHHUE
ITayuarepa u Mapka-Xaysuuka-KyHa. Bsi3skocTs KpoBU U IpyTrux GHOTOrHYECKHX
KMIIKOCTEH KaK JMarHOCTUYECKH IToKa3aTellb.

Ilonsitne 0 mONMANEKTPONMTAX, H302JIEKTPUYECKAs TodKa OHONOIMMeEpa,
METOIIbl €€ pacyeTra M u3MepeHus. KommuratuBHble CBOWCTBA pPacTBOPOB
BBICOKOMOJIEKYJISIpHBIX coenuHenuii (BMC). Ypasuenue ["amepa.

YCTOHUMBOCTE PacTBOPOB GUOMONMMEPOB U (aKTOpBI, ee OIpeHeIsOLTe.
3acrynnesanue. Bpicanupanune. Koatepsauus. Crymuu. JIuddysus B CTYIHSX.
CBolicTBa CTyIHEl: CHHEPEe3UC U TUKCOTPOITHS.
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Onektpodope3  OenkoB ¥ HYKIGHHOBBIX  KHCIIOT, (POKYCHPOBaHHE
M303JICKTpUUeCcKOM  To4kd. [IpumeHeHue anextpodopesa B JAUATHOCTHKE
reMOrI00MHONATHii, B KAYECTBEHHOM M KOJIHYECTBEHHOM aHAJIM3€ IPOTEOMOB.
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UMHPOPMALUNOHHO-METOAUYECKAS YACTb

JIMUTEPATYPA

OcHoBHas:

1. O6mas xumus : yuebHoe mocobue / C. B. Tkaués, B. B. Xpycranés. —
MuHck : Bermsimas mkosa, 2020. — 495 c.

2. boarpomerok, B. B. O6mas xumusi / B. B. Bontpomerok. — ['poano : ' pI’ MV,
2020. — 576 c.

Jononnure/bHas:

3. Memuuunckass xumus : yueOHuk / B. A. Kanu6abuyk, JI. Y. ['puienko,
B. U. T'anunckas u gpyrue ; non pepakuwed B. A. Kamubabuyk. — Kues
BceeykpauHckoe cnieniaau3upoBaHHOE U31aTeNIbcTBO «Memumunay, 2017. — 400 c.

4. KojtoxkBuym 1O MEOUIMHCKOM XHUMUM : COOpPHMK 3ajaHuil /
B. B. Xpycranés [u gpyrue] — Munck : BI'MYVY, 2022. — 39 c.
5. Jlabopatopnble pabOTBl MO MEIUIMHCKOH XUMHUU @ TIPAaKTUKyM /

B. B. Xpycranés [u apyrue] — Munck : BI'MYVY, 2022. — 47 c.

6. bapkosckuii, E. B., Xpycranés, B. B., Tkaués, C. B.,
Ilerpymenko, JI. I, AuunoBuy, O. B., Jlatymko, T. B., Cnepanckas, E. Y. Xumus
3JIEMEHTOB JUIsl TPOBU30pOB. — MuHck : BIMY, 2018. — 212 c.

7. bapkosckui, E. B.,  Xpycranés, B. B., Tkaués, C. B,
bonbac, O. Il., by#nuukas, E. 0. Xumuveckass TepMOAMHAMHKA U KHHETHKA IS
poBHU30poB. — Munck : BI'MYVY, 2018 r. — 274 c.

METOJUYECKHUE PEKOMEH/JIALIMA 11O OPTAHU3AIIMU U BBINTIOJIHEHUIO
CAMOCTOSITEJBbHOM PABOTHI CTYJAEHTOB IO YUYEBHOM JJUCIUILIMHE

Bpewms, oTBelleHHOE Ha CaMOCTOSATEIbHYIO pabOTy, MOXET HCIIOJIb30BAThCS
0o0y4JaroUMMHCs Ha:

— MOJATOTOBKY K JIEKLMSIM U J1aOOpaTOPHBIM 3aHSTUSIM;

— IOATOTOBKY K KOJIJIOKBUYMY, 3a4eTy I10 Y4eOHOU IUCLMITINHE;

— peuleHue 3ajady,

— KOHCIIEKTUPOBaHHE yueOHOU JIUTepaTyphl.

ITEPEYEHB UCITIOJIB3YEMBIX CPEJCTB IMATHOCTUKU
JI1s IMarHOCTUKU KOMIIETeHLIUH UCIIONB3YIOTCS CleNytolie GOpMbi:
YcrHast ¢popma:
cobecenoBaHM;
IIucemennas popma:
KOHTPOJIbHBIE pabOThI;
NUCbMEHHBIE  OTYEThl 10 AyJUTOPHBIM  (JOMAalIHUM) IPaKTHYECKUM
YIPaKHEHUSIM;
KOJUTOKBUYM;
IIMCBMEHHbIE OTUETHI 110 JJabopaTOPHBIM paboTam.
Yerno-nucbMeHHas popma:
3a4er;
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Texunueckas ¢popma:
JJIEKTPOHHBIE TECTEHI;
BU3YaJIbHbIE 1a00OPaTOPHBIE PabOTHI.

N CONIb3YEMBIE METO/BI OB YUYEHMSI
JIuneiinplii (TpanuMoHHbIN) MeTON (JIEKIHMS, IPAKTHYECKHUE, nabopaTtopHble U
CEMUHAPCKHUE 3aHSATHS);
aKTHUBHBIE (MHTEPAKTHBHBIE) METOIBI:
npobiieMHO-OpHeHTHpoBaHHOe 06yuenre PBL (Problem-Based Learning);
KoMaHIHO-OpreHTHpoBaHHOe 00yuenne TBL (Team-Based Learning);
Hay4YHO-OpUeHTHpoBaHHOE 00y4yenne RBL (Research-Based Learning).

INEPEYEHb ITPAKTUYECKHUX HABBIKOB

. IlpurotoBnenue pacTtBopa omnpeseleHHOro o6beMa ¢  3aJaHHON
KOHILIEHTpalUeH.

2. MWsmepenue pH B pactBope ¢ IOMOLIBIO KOJIOPUMETPUYECKOTO U
MOTEHIIMOMETPUYECKOI'0 METO/IA.

3. OmpeneneHne KOHUEHTPALMM BELIECTBA B pacTBOpe C MOMOIIBIO
TUTPUMETPUYECKOI0 METO/1a aHaJIU3a.

4. Onpenenenye KOHCTAHTBI MHTUOUPOBAHUS METOIOM MOJIEKYJISIPHOTO
JIOKHMHTA. '

5. Onpenenerne pH B M30371eKTPHYECKON TOUKe Ouononumepa B BOJHOM
pacTBope.

6. Onpenenenue oOmeil, akTUBHOM M MOTEHIMANBHOH KHCIOTHOCTH
OMOJIOTUYECKHX KHUIKOCTEH.

7. llpurorosnenue OybdepHoro pactBopa ¢ ompeneneHHsiM pH
OIpezIeJIeHHOW MOJISIPHOCTBIO.

8. OnpeﬂeneHHe CTCIICHU OYHCTKU BOIBI OT SJIEKTPOJIHUTOB C IIOMOIIBIO
KOHAYKTOMETPHUH.

ITEPEYEHB UCITIOJIL3YEMOI'O OBOPYJIOBAHUSA
naboparopHas 1ocy ia,
XMMHYECKHE PEaKTHBEI,
TIEPCOHANBHBIN KOMITBIOTED,
KaJlOpUMETD,
ueHTpudyra,
pH-metp,

KOHTyKTOMETP,
MOTEHIIHOMETP.
cTajarMomerp,
BUCKO3UMET),
crexrpodoTomerp,
CIIEKTPO(IyOpUMET,
HK-cnexrpomerp HITBO,

-l A ol

—_ e \O
W — o
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14. skmaxkocTHEIH Xpomartorpad,
15. xamepa s BepTHKAIBHOTO 3JIeKTpodopesa.

INEPEYEHDb JIEKIIUU
I. Xnmuueckas TepMOAMHAMMKA KaK OCHOBA MEIMIIHHCKON  XHMUM.
Tepmosmnamuka — XuMuYeckoro  paBHOBecus.  VICHOJb30BaHMe arnrnapara

TCPMOZMHAMHUKI XMMHUYECKOr0 PABHOBECHS! B MOJIEKYIIPHOM M MaKpOMOJIEKY IIPHOM
JIOKHUHTE.

2. DIeMEHTBl  XMMHYECKOH KHHETHKM: I[OpSI0K peakuuu, mepuos
TOMyNpEBpalleHHs], KHHETHYECKNH METOJ ONpeleNeHusl akKTUBHOCTH (hepPMEHTOB B
CBIBOPOTKE KPOBH, TCOPHs aKTUBHBIX COEIMHEHHH, TEOPHs EPEXOIHOr0 KOMILIEKCa,

3. XnMHYecKMEe OCHOBBI MOJJEPIKAHHS MOCTOSHCTBA — OCMOTHYECKOLO
AABJICHHS W KHCIOTHOCTM B OpraHuU3Me 4YeJOBeKa: KOJUIHTaTHBHbBIE CBOLCTBA
pacTBOpOB, Oy hepHbIe CHCTEMBI.

4. DIeKTPOXMMHYECKHE METOIBI KAYeCTBEHHOTO M KOJTHYECTBEHHOIO AHAIH3A.
IloTeHIMOMeTpUs M KOH/YKTOMETpHSL.

5. Teopunm ancopbuum, npumeHeHue Xpomarorpa)u4eckux METO/I0B
VCCIICIOBAHUS U MMMYHO(DEPMEHTHOTO aHAJIHM3a B Me TULIUHE.

6. JlucriepcHble CHCTEMBI, OCHOBBI KOJUIOMJHON XHMUM, Gusuyeckas XxuMus
PacTBOPOB OUONOIUMEPOB.

INEPEYEHDb JIABOPATOPHBIX 3AHSTUM
l. Henp m 3agauu MeAMLMHCKON XUMHH. JLp.: «IIpuobpereHue HaBBIKOB

paboThbI ¢ MEPHOM XUMUYECKOMH IIOCY 101»

2. XuMHS  KOOpIMHALIMOHHBIX (KOMIUIEKCHBIX)  COeAMHEHHI. JLp.:
«ITosy4yeHne KOMIIEKCHBIX COeIUHEHMI

3. Tepmoxumusi. Hanpasnenue Guoxumuueckux npoueccos. Mcnonb3zoBanue
arirapara  TepMOIMHAMUKM ~ XMMHYECKOTO  DAaBHOBECHS B  MOJIEKYJSIPHOM |
MaKpOMOJICKYIAPHOM 1oKuHTe. JLp.: «Onpenenenue TemnoBoro s¢dexra peakuuu
HenTpanuzauum». JL.p.: «MosekynsSpHbIH JOKHH

4. DneMeHTBl XHUMHYeCKOH KuHeTHKH. Karanus wu KaranusaTopsl. JLp.:
«M3y4yeHue 3aBUCUMOCTH CKOPOCTH PEAKIUH OT KOHLIEHTPALMK pearupyrowmx
BELLECTBY

5. KonnurartusHele cBoiicTBa pacTBOpoB. VYdeHue o pactBopax. JLp.:
«I'eMONn3 3pUTPOLIMTOB B FTUIIOTOHUYECKOM pacTBope»

6. Teopuu pacTBOpOB CIAaGbIX U CHIIBLHBIX 31eKTpouTOB. [IpoTonurnyeckas
TCOpHA KHUCIOT W ocCHOBaHUH. JLp.: «Onpenenenue aKTUBHOM KHCIOTHOCTH
OMOJIOrMYECKUX JKUIKOCTEN

7. bydepusie pactBOpsl M cuctemsl. JLp.: «IIpuroropnenue OypepHbIX
PacTBOPOB ¥ U3yUYeHHE MeXaHU3Ma Oy(hepHOro neicTBU»
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8. Kucnorno-ocnoBHoe TtHTpoBanme. Jlp.: «CraHgapTusauus THUTpaHTa
(pactBopa HCl) 110 pactBOpy MepBUYHOIO CTaHAAPTa»

9. OKHMCIMTENBHO-BOCCTAHOBUTEIBHOE THTPOBAHUE: TEPMAHTaHATOMETPHSI.
JLp.: «Onpenenenne Macchl BeIeCTBa B 3aJaHHOM 00beMe pacTBOPa»

10. OkucUTeNbHO-BOCCTAHOBUTEIBHOE — TUTpOBaHMe:  Homomerpus. JLp.:
«Omnpe/enieHne Macchl HaBECKH BEILECTBA METOOM HOJOMETPUMY

11. DnekTpomHble U OKHCIMTENBHO-BOCCTAHOBUTENBHBIE  [OTEHIIUAIBL.
[Torenunomerpust.  JLp.: «IloTeHumomMeTpruyeckoe onpejeseHne  KOHCTAHTHI
JUCCOLMALMU CIIa00T0 IEKTPOTUTA

12. Konnykromerpus. JLp.: «KoHIyKTOMeTpHUYECKOE ONpe/iesleHue KOHCTAHThI
JTUCCOLMALIMU CIIa00r0 3JIEKTPOIUTA

13. I'ereporennble paBHOBecHs B OpraHH3Me 4YejOBEeKA B HOPMe M IpH
natosoruu. JL.p.: «Ilosyvenne reTeporeHHBIX CUHCTEM «OCA0K-PACTBOPY U CMEICHHE
PaBHOBECHSI B HIX)

14. IloBepxHocTHble sBneHus. Teopuu ancopbuun. JIp.: «3aBHCHMOCTB
TIOBEPXHOCTHOT'O HATSKEHHSI PACTBOPOB OT JUIMHBI YTJIEPOIHOM LIEMH TOBEPXHOCTHO-
AKTUBHBIX BELIECTBY

15. Xpomarorpadus. JLp.: «AHaTH3 XpOMAaTOrpamMm M Macc-CreKTPOB

16. TucniepcHble cucteMbl. BBeeHre B KOMUIOMIHYIO XUMHIO. KOMUTOHIHBIE 1
rpyboznuciiepcHble cucTeMsl B Meauuute. JIp.: «[loydeHue KOMIOUIHBIX PACTBOPOB
METO/IOM KOH/ICHCALMU U U3YUYEHHUE UX ONTHYECKUX CBOMCTBY

17. PacTBOpbl GHonouMepoB: GU3HKO-XUMHYECKHE CBOHCTBA GHONONMMEPOB.
JLp.: «Onpenesnenune creneny HabyxaHuUs XKelaTHHA IPU PA3IAYHBIX 3HAUEHHSIX pHy»

18. Pactopbl  GuomnonuMepoB:  (U3UKO-XMMHYECKHE CBOHCTBA DPACTBOPOB
Ouononumepos. Mtorosoe 3austue. JL.p.: «BblcanuBaHue jKeaTHHA
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