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NOMX Poccuu (ITuporosckuii

YHuBepcurer)




6 | UlanmoBaneHko KaHJI. XUM. JoueHt OI'AOY BO PHUMY wuwm.

Enena [laBnoBHa HayK kadenpsr xumuu | U. [luporoBa Mun3apasa
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YHuBepcurer)
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HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ®enepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIM CTAHAAPT BBICIIETO OOpa3oBaHUS —
cienquanuter no cnenuanbHocTH 31.05.03 Cromatosiorusi, yTBEpKICHHBIM IPUKA30M
MunucTtepcTBa HaykH M Bbiciiero oopasosanust Poccuiickoit denepannn ot «12» asrycra 2020
r. No 984 pyk.

2. YcraB M JTOKaJbHbIE HOPMATUBHBIE aKThl Y HUBEPCUTETA.

3. OOGmras xapakTeprucTuka 00pa3oBaTeIbLHON MPOrPaMMBI.

4. Y4eOHbIii 1aH 00pa30BaTENbHON MPOTrPaMMBbI.

© ¢enepasibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaAHUS
«Poccuiickuil HalUMOHAJIBHBIM MCCIEAOBATEIbCKUM MEIULIMHCKUM yHHBepcuteT umenn H.HM.

[Inporosa» MunucrepcTtsa 3npaBooxpanenus Poccuiickon @enepanuun



1. O0uue nmos1o:xxeHUst
1.1. Heab 1 321241 OCBOEHHS TUCIHUIIIUHBI

1.1.1. Lens.

Ilenpi0 OCBOEHMSI AMCHUIUIMHBI «XUMHUSD» ABISETCS: * (OpMUpPOBaHUE CHUCTEMHBIX 3HAHUHM O
(GU3UKO-XMMHYECKOHN CYITHOCTH U MEXaHU3MaxX XMMHUYECKUX MPOLECCOB, MPOUCXOAAIIUX B OpraHU3Me
YyeJoBeKa (B3pociioro W pedeHka), HEOOXOAUMBIX Kak JUIsi OOy4eHHUs IOCISAYIOMHUM Y4eOHBIM
JTUCIUIUIMHAM, TaK U JUIs HEMOCPEACTBEHHOI0 (POPMUPOBAHHUS Bpaya; * U3ydeHHE 3aKOHOMEpPHOCTEN
XUMHUYECKOTO TIOBEJACHUS OCHOBHBIX OHOJOTMYECKHM BaXHBIX KJIACCOB HEOPTaHMUYECKUX U
OpraHMYeCKUX COETUHEHUI, HEOOXOIUMBIX JJISi PACCMOTPEHUS MPOIECCOB, MPOTEKAIOIIUX B JKUBOM
OpraHU3Me Ha MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM U KJIIETOYHOM YPOBHSX.

1.1.2. 3agaun, pemnraempie B X0/1€ OCBOCHUS JUCITUTUTHHBI (MOIYJIs):

® CdopmupoBarh HaBBIKHM pPabOThHI B XHMMHYECKOH Jlaboparopuu (0OydeHHE MeTojaam
MIPUTOTOBJIEHUS PAacTBOPOB, ompeneneHus pH pacTBOpoB, KayeCTBEHHOMY aHaIHU3y
OMOJIOTMYECKH BaYKHBIX BEIIECTB U T.J1.);

® CdopMupoBaTh OMBIT MPAKTUYIECKON NESITEILHOCTH B PEHICHUH MPO(ECCHOHANBHBIX 3a/1a4,
TTOCTAaHOBKH U BBITIOJTHEHUS DKCIIEPUMEHTATBLHON pabOTHI.

® CodopmupoBath (MONTYIHTh) CUCTEMHBIE TEOPETHUYECKHE, HAyUHbIC M TMPUKJIAJHBIC 3HAHUS
OCHOB OHOPHEPreTHKH, (HapMaKOKHHETHKH, KOMIUIEKCOOOpa3oBaHUS W 00pa3oBaHUS
KOHKPEMEHTOB,  (PU3MKO-XMMHUYECKUX  OCHOB  BOJHO-3JIEKTPOJMTHOTO  OanaHca
OHMOJOTMYECKHUX JKUJKOCTEN B OpraHu3Me, a TaKkKe CTPOSHUS U peaKLIMOHHOW CIIOCOOHOCTH
HEOpraHMYeCKWX W  OpTraHWYEeCKMX BeH[eCTB, YyYacTBYIOIIMX B  IHpolleccax
KHU3HEESITeIbHOCTH;

® CodopmMupoBarh yMeHHs, CBS3aHHBIE C NMPUMEHECHHEM OCHOBHBIX 3aKOHOB XHMHUHU IS
CHUCTEM OpraHu3Ma (peuieHue 3ajJad, CBS3aHHBIX C PAacyeToOM COCTaBa pPACTBOPOB H
JIO3UPOBKH JIEKAPCTBEHHOT'O IperapaTa; ¢ pacueToM M aHAJIM30M OCMOTHYECKOTO JaBJICHMUS
OMOJIOTUYECKUX JKUIKOCTEH, pPAacTBOPOB JICKAPCTBEHHBIX IIPENapaToB, BBOJIUMBIX B
KpOBSIHOE PYCJIO; pacueToM M aHaiu3oM pH, Mo3BoJsionuM oLeHuBaTh (U3HOIOrHUYECKHe
rapaMeTpsl )KUBOI'0 OpraHU3Ma U MaTOJIOTHH, CBSI3aHHBIE C OTKJIOHEHHEM 3THX ITapaMeTpOB
OT HOpPMBI, a TakXKe IpeJCKa3blBaTh BO3MOKHOCTb CAMOIIPOM3BOJBHOIO IMPOTEKAHMUS
MPOLIECCOB B OpPraHMW3ME, OCHOBBIBASICh HA 3HAUEHMSIX CTAHJIAPTHBIX OMOJIOIrMYECKHUX

BOCCTAaHOBUTCIIbHBIX IMOTCHIHWAJIOB, TCPMOJUHAMUYCCKUX XaPAKTCPUCTUK BEIICCTB U T.,Z[.);

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucuunnuHa «XuMus» u3ydaercs B 1 ceMmectpe (ax) U OTHOCUTCS K 00s3aTrenbHON yacTu bioka b.
1 « Juctumauabl (MOAYIIN)». SBsieTCst 003aTENHHOM TUCIIATIITHHOM.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJis yCHemHoro OCBOGHMSI HACTOSALIEH NUCHUUILIMHBI (MOAYIs) oOydarouiuecs: JO0KHBI OCBOUTH

OCBOMTH B PaMKax CPEIHEr0 IMOJTHOTO 00IIero o0pa3oBaHmsl, CISAYIONINE JUCIIUIUINHBI: X AMHUS.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCLUIUTMHBI, HEOOXOIMMBI JJISl YCIIEIIHOTO OCBOCHMS TUCHMILIMH: bruoxumus; MatepuanoBeneHue;

Hepmarosenepouiorust; ['urnena; ®apmakosaorus.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

1 cemectp

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-3 Cnoco6eH Kk NpoTHBO/AECTBHIO IPUMEHEeHH JONMUHIa B cIIOPTe U 0opble ¢ HUM

OIIK-3.1 /13 Onpenensier
METOANKN
AHTUAOIIMHIOBOI'O

HUCCICI0BaHUA

3HaTh: CTPOCHUC N XUMHNYCCKUC CBOIMCTBAa OCHOBHBIX KJIACCOB

OMOJIOTHYECKH BaXKHBIX OpTaHU4YCCKUX COE€UHEHUI

YMeTb: u1eHTUGUIUPOBATE ONACHBIE U BPEIHbIE XUMUYECKHE
(hakTOphI B paMKax OCYIIECTBISIEMON e TeIbHOCTH; IPOU3BOIUTH
pacueTsl 1o pe3yibTaTaM dKCIEPUMEHTa, MPOU3BOAUTE 00pabOTKy
JKCIIEPUMEHTAIBHBIX TaHHBIX; KJIACCU(PUIIMPOBATH XUMUYECKUE

COEIMHEHMSI, OCHOBBIBASCH HA X CTPYKTYpHBIE (POPMYJIBI

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
TEXHUKOW XMMHUYECKUX IKCIIEPUMEHTOB, ITPOBEICHUS IPOOUPOUHBIX
peakIuii, HaBbIKaMu PabOThl ¢ XUMUYECKON TTOCYI0N 1

MPOCTEUIIUMH TPUOOpaMu

OIIK-8 CnocoGeH ucno/1b30BaTh OCHOBHBbIE (PM3UKO-XUMHYECKHe, MaTeMaTHYecKue 1

€CTECTBCHHO-HAYYHDBIC NOHATUSA U METO/JbI IIPHU PCIICHUH l'lpO(l)eCCl/IOHaJ'IbeIX 3agavd

OIIK-8.M/I1 IIpumensier
OCHOBHBIE
(dyH1aMeHTaIbHbIE PU3UKO-
XUMHUYECKHUE 3HAHUS IS
pelieHus

npodecCHOHATBHBIX 3324

3HaTh: (1)I/I3I/IKO—XI/IMI/I‘IGCKYIO CYHIHOCTD ITPOLECCOB, IPOUCXOAAIIUX
B JKUBOM OPraHU3ME€ Ha MOJICKYJIIPHOM YPOBHEC; CTPOCHUC
OpPraHu4CCKux COGHHHGHHﬁ, ABJIIOINUXCA CTPYKTYPHBIMU
KOMIIOHCHTaMHM KJICTKH, MeTAa00IUTaMU OMOXUMHUYECKHUX IIpouecCcoB
n 6H0pernHTOpaMI/I; CBA3b CTPOCHHA C OHOJIOTMYECKUMU
(I)YHKI_II/IHMI/I u peaKHHOHHOﬁ CIIOCOOHOCTBIO ATHX COGHHHGHHﬁ;
MEXaHU3M JEeUCTBUSI 6yq)epHLIX CUCTCM OpraHHU3Ma, UX B3aNMOCBA3b

" POJIb B IOAACPKAHUU KHUCIIOTHO-OCHOBHOI'O COCTOAHHA OpraHru3mMa

YMmeThb: K1accupuuupoBaTh XUMHUUECKHE COETUHEHUS, OCHOBBIBASICH
Ha UX CTPYKTYPHBIX (hOpMyJIax; IPOrHO3UPOBATh HAIIPaBICHUE U
pe3ynbTat GU3NKO-XUMHYECKUX MPOILIECCOB M XUMUYECKIX
MpeBpaIeHUI OMOIOTHYECKU BaXKHBIX BEILIECTB; MOJIb30BATHCS

Homenkiarypoii IUPAC anis coctaBneHus Ha3BaHUHM 10 popMyiam




TUIHUYHBIX [IPEICTaBUTENEH ONOTOTHYECKN BaXKHBIX BEIIECTB U
JIEKapCTBEHHBIX IIPENAapaTOB; IUCATh YPABHEHUS PEAKLIUNI, JIEKAIUX

B OCHOBE METa0O0IMYECKHUX IponecCoB, MPOTCKAOIINX B OPTraHU3MC

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /IeHCTBUAMM):
HaBBIKAMHU PabOThI C XUMHUYECKOW MOCYI0M U MpOCTEHIINMHU
npubopamMu, TEXHUKON 3KCIIEPUMEHTaJIbHOTO onpenenenus pH
pPacTBOPOB MPH MOMOIIM HHAUKATOPOB U NPUOOPOB, TEXHUKOH
IIPOBEJIEHUS XUMUYECKUX IKCIIEPUMEHTOB, IIPOBEACHHUS
IPOOUPOYHBIX PEAKLN KaUeCTBEHHOTO aHAIN3a, UICHTH(PHUKALINY,
pa3zeneHys U BbIACICHUS OPIraHNYeCKUX BELIeCTB (B T.4. U
XpomarorpauyecKuMyU METOIaMu ), JIEKAIUMHU B OCHOBE

nabopaTopHON MEIUIIMHCKON TUarHOCTUKH

YK-1 CniocodeH ocymiecTBIATh KPUTHYECKHI aHAIU3 NPOOJIEeMHBIX CUTyalllil HA OCHOBE

CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO A€ CTBUI

VYK-1.1JI1 Ananusupyer
MPOOJIEMHYIO CUTYaIUIO KaK
CUCTEMY, BBISIBIISIS €€
COCTABIISIFOLIUE U CBSI3U

MCXKIY HUMU

3HaTh: IPUUMHHO-CIICICTBEHHBIE CBS3U MEX/1y HEKOTOPBIMHU
XUMHAYECKHMHU TpoIieccaMy U (PU3UOTIOTHUECKUMHU MTPOSBICHUSMH B
OpraHu3Me; OCHOBBI (PU3UKO-XUMHUYECKOH CYIIHOCTH MPOLIECCOB,
HEOO0XOIUMBIE ISl CHCTEMHOTO aHAIN3a OMOJIOTUYECKHUX TPOLIECCOB,
IIPOUCXOJSIINX B )KMBOM OPraHU3ME Ha MOJIEKYJISIPHOM YPOBHE;
CBOICTBa BOJIbl U KOJIJIMTaTUBHBIE CBOMCTBA PAaCTBOPOB; IPUUNHBI
BO3HHMKHOBEHHSI OCMOCA U €r0 MEXaHU3M; POJIb OCMOCA B
OMOJIOTUYECKUX CUCTeMaX (KIJIETKH, TKaHH), (aKTOPbI, BIUSIIOMINE HA
OCMOC M OCMOTHYECKOE JaBJIeHHE (KOHIIEHTpALUs BEIIECTBA U
TEMIEpATypa); IpaBuUila IPUMEHEHUS JIEKAPCTBEHHBIX IIPENapaToB
U1 MTHQY3UOHHOM Tepanuu (M30TOHHYECKUE PACTBOPHI) U
MIPOTHO3UPOBATH MPOOIEMBI, BOSHUKAIOUINE TP HECOOIIOACHNH 3TUX
npaBui (“OCMOTHYECKH KOH(IUKT’); OCHOBHBIC THITHI XUMUYECKHX
PaBHOBECHI B JKUIKUX CPENAX OpraHu3Ma (IpOTOJUTHUECKUE,
reTeporeHHHbIe, TUTaHT000MEHHHBIE, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC) M BIMSHUE HA HUX PA3IUYHBIX (PaKTOPOB
(Tremnepatypa, pa3baBienue, nsmenenue pH cpensi, nodaBieHne
Pa3IMYHBIX BEUIECTB U Jp.), CMELIAIOIINX 3TH PAaBHOBECHSI; MEXaHU3M
neiictBust Oy(pepHBIX CUCTEM OPraHU3Ma, UX B3aMMOCBS3b U POJIb B
MOJIEP’KAHUU KUCIIOTHO-OCHOBHOT'O COCTOSIHMSI OPraHU3Ma;
OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH IPUMEHUTEIBHO K IIPOLIECCaM B
OpraHMU3Me€; B3aUMOCBSI3b MEX1y COCTaBOM IPOJYKTOB IIUTAHUS U €TI0
KaJIOPUMHOCTBIO; CTPOCHUE U XMMUYECKUE CBOMCTBA OCHOBHBIX

KJIACCOB OMOJIOTHYECKH BAXKHBIX OpTraHU4YCCKUX COGI[I/IHGHI/II;’I;




OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHU OMOXUMUYECKUX PEaKIIHii B

opranusMe H (hakTOphbl, BIUSIONINE HA CKOPOCTh 3THX peaKLuit

YMerTh: pacCUUTBIBATh COAEPIKAHUE PACTBOPEHHOIO BELIECTBA B
pacTBoOpe U MPOBOAUTH HEOOXOJUMBIE pacueThl sl IPUTOTOBJICHUS
pPacTBOPOB HY)KHON KOHUEHTPALMU; PACCUUTHIBATH JO3UPOBKHU
JIEKAPCTBEHHBIX IIPENApaTOB, OCHOBLIBASCH HA COAEPIKAHUU
JIEMCTBYIOIETO BEIIECTBA U UCXO/s U3 MACChl Tenla pebeHkKa, 1
IIPOTHO3UPOBATH MIOCJIEICTBYS HEBEPHO PACCUYMTAHHOU JO3UPOBKH;
BBIIIOJIHATH PACYEThl OCMOJIIPHOCTU U OCMOTHYECKOIO J1aBIICHUS
pacTBOPOB U MIPOrHO3UPOBATH MIPOOIEMBI, BOSHUKAIOLINE IPU
BBEJICHUU 3HAUYUTEJIbHBIX 00BEMOB I'MIIO- U TUIIEPTOHUYECKUX
pPacTBOPOB B KPOBSIHOE PYCIIO; BBIIIOJIHATh TEPMOXUMUYECKUE
pacyeTsl U IPOTHO3UPOBATh HAIIPABJICHUE IIPOTEKAHUS
OMOXMMHUYECKUX PEAKIUN WM aHAIU3UPOBATh IPUUHHEI
HEBO3MOKHOCTHU UX IIPOTEKAHUS B JAHHBIX YCIOBUAX; BBIIIOJIHATD
pacueTsl pH pacTBOpOB U OMOJIOTMUYECKUX CUCTEM, aHAIU3UPOBAThH
MIOJIyYCHHBIE Pe3yJIbTaThl IyTEM CPAaBHEHHUS UX C (PU3HOIOTUYECKH
HOPMAaJIbHBIMU 3Ha4€HUAMU pH U IPOrHO3UPOBATH BO3MOKHbIE
NaTOJIOTUH (aLUKA03, alIKaa03) U €ro NPUYHHBL; 0JIb30BaThCs
HomeHknarypoil [IUPAC nns cocraBieHus Ha3BaHU, HCXOIS U3
(bopMya GMOMOJIEKYJT U JIEKapCTBEHHBIX IPENapaToB;
KJ1acCU(UIIUPOBATh OPraHNYECKUE COSAMHEHHs], OCHOBBIBAsICh HA UX
CTPYKTYPHBIX (POPMYJIax, U IPOTHO3UPOBATH UX (PU3NUECKUE U

XHUMHUYCCKUC CBOﬁCTBa, a TaKKe 61/10J10r1/1qe01<y10 AKTHUBHOCTD

Baaners npakTuyecKuM OnbITOM (TPYAOBBIMH AeHCTBUAMU):
HaBbIKaMU pa0OThI ¢ XUMUUECKON TOCYA0H U MPOCTEUIITIMHU
puOOpaMu, TEXHUKON XUMHYECKUX SKCIIEPUMEHTOB, MPOBEICHUS
MPOOUPOYHBIX PEaAKIUH, TEXHUKOW SKCIIEPHUMEHTAIBHOTO
onpenenaeHuss pH pacTBOPOB mpu MOMOIIM HHIUKATOPOB U IPHOOPOB,
METOIMKOMN IKCIIEPUMEHTAIBLHOTO ONpeIeICHHUS TEIIoBOro dddekra
XUMHYECKOHN peaklny; METOIMKON MPUroTOBICHUS Oy hepHbIX
PacTBOPOB M SKCIEPHUMEHTAIBHOM OIIEHKH €T0 BKJIaja B
MoAJep>KaHUuM MOCTOSIHCTBA pH crcTeMbl; MpaBUiIaMu HOMEHKIIATYPbI
HEOPraHUYECKHUX BEILIECTB; METOIMKAMH HICHTH(UKALINH,
paszeneHus 1 BBIJCICHHS OPTaHMYECKUX BEIIECTB, JICKAITUMU B

OCHOBE JIa0OPaTOPHOU MEIUIIMHCKOW TUarHOCTHKHU

YK-8 Cnioco0eH co31aBaTh M NOLAEP:KUBATH B MOBCEAHEBHOM "KU3HU U B PO eCcCHOHAIbHOMI

AeATeJIbHOCTH 0e30MacHbIe YCJI0BHS KU3HeIeSI TeJIbHOCTH /15l COXPaHeHUsl IPUPOIAHOIi cpebl,




olecreyeHus! yCTOMYHMBOIO pa3BUTHS 001eCTBA, B TOM YHCJIe IIPU YIPo3e M BOSHUKHOBEHUH

Ype3BbIYAHMHBIX CUTYAUI U BOEHHBIX KOH()JIUKTOB

YK-8.1/12
WUnentuduuupyer onacHble
U BpelHble (paKTophI B
paMKax OCYIIECTBISIEMON

JACATCIIBHOCTH

3HATh: €CTECTBEHHOHAYUYHYIO KAPTUHY MUPA, PU3HUKO-XUMUYECKYIO
CYLIHOCTb IIPOLIECCOB, IPOUCXOIAIINX B )KUBOM OpraHU3ME Ha
MOJIEKYJIIPHOM YPOBHE; CBOMCTBA BOJIbI U BOJHBIX PACTBOPOB;
MIPUYMHBI BOSHUKHOBEHUS OCMOCA U €r0 MEXaHU3M; pOJIb 0CMOCa B
OMOJIOTMYECKUX CUCTeMaX (KJIETKH, TKaHH), (aKTOPbI, BIUSIOIINE HA
OCMOC U OCMOTHYECKOE JIaBJIeHue (IPUPOJia U KOHLIEHTPALIH
BELIECTB, TEMIIEPATypa); YUCICHHbIE 3HAUEHUSI OCMOJISIPHOCTH U
OCMOTHYECKOTI'0 JIaBJICHUsI KPOBU B HOPME; TpeOOBaHUS
OCMOJISIPHOCTH, NPEABSABISIEMbIE K JIEKApPCTBEHHBIX IpenapaTam 1Jis
MHBEKIUN; TpeOOBaHHE BBEJICHNUS U30TOHMUYECKUX PACTBOPOB B
KPOBSIHOE PYCJIO MpH OO0JIBIION KPOBOIIOTEPE; OCHOBHBIE
(U3MOJIOrMUECKUE PACTBOPBI, UCIIOIb3YEMbIE B METULIMHCKOM
[IPAKTHUKE; OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKH IPUMEHUTEIBHO K
nporeccaM B OpraHu3Me; B3aMMOCBSI3b MEXKIY COCTaBOM IPOIYKTOB
MUTAHUA U €r0 KaJTOPUHHOCTBIO; OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKaHUs PEaKLUi B OpraHu3Me U BIHUSHUE Ha CKOPOCTh U
BO3MOKHOCTb IPOTEKAHUs 3TUX PEAKLUI TeMIepaTyphl,
KOHIICHTPALIMU peareHTa, KOHIEHTpauK (pepmMeHTa, pucyTcTBre
MHTUOUTOpA U JIp.; OCHOBHBIE I'€TEPOr€HHbIE PABHOBECHUS B )KHUBBIX
cucTeMax; peakluio 00pa3oBaHMsl OCHOBHOI'O KOMIIOHEHTA KOCTHOM
TKaHU (rugpokcudocdaTa Kaablys) U €ro pa3pyLeHus npu
MOBBIIIEHUH KMCIOTHOCTH CPEeJIbl; MPUYMHBI 00pa30BaHus
KOHKPEMEHTOB ypaToB, OKCanaToB, (ocharos, kapOOHATOB MPH
MOYEKaMEHHOM U jkeTueKaMeHHOH 00JIe3HsX; .OCHOBHbIE OydepHble
CHCTEMBbI OpraHu3Ma, MEXaHU3M JCUCTBUS U UX POJIb B OIEPKAHUU
KHUCJIOTHO-OCHOBHOT'O COCTOSIHMSL OPIaHU3Ma; IIPUYHUHBI HEKOTOPhIE
NaTOJIOTUi, BOSHUKAIOLIUX MPU OTKIOHEHUH 3HaueHuil pH B
Pa3IUYHBIX OMOJIOTUYECKUX JKUAKOCTAX OT 3HAUEHUH HOPMBI,
JIEKTPOJIMTHBIN OajaHC OpraHu3Ma YeloBeKa; CTPOESHUE U
XMMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB OMOJIOIMYECKH BaYKHBIX

OpTraHUYCCKUX COE€IUHEHUI

YMmerTh: MIpOBOAUTH PACUCTLI IJIA IIPHUTI'OTOBJICHUSA PACTBOPOB
HYXXHOI'O COCTaBa U KOHICHTpallU, UCIIOJIb3YEMbIX B MGHHHHHCKOﬁ
IPAaKTUKE; PaCCUUTBIBATH JO3UPOBKHU JICKAPCTBCHHLIX ITPCIIaPaTOB,
OCHOBBIBAsICh Ha COACPKAHNU ﬂeﬁCTBYIOHICFO BCIICCTBA U UCXOAA U3
MacCChI TCJl1a pe6eHKa; BBIIIOJIHATDL PACYCTBI OCMOJIAPHOCTH U

OCMOTHUYCCKOT'O AaBJICHUA pAaCTBOPOB U AHAJIM3UPOBATH CUTYyaAlluH,




BO3HUKAIOIINE TIPU BBEJICHUH 3HAYUTEIBHBIX 00BEMOB THUIIO- U
THIIEPTOHHMYECKUX PACTBOPOB B KPOBSIHOE PYCJIO; BHITOIHATD
pacueTsl pH pacTBOpPOB U OMOJIOTHUECKUX CUCTEM; BBIITOIHSATD
pacuetsl pH OyQepHBIX CUCTEM OpraHu3Ma M IUcaTh ypaBHEHHUS
peakiuii, OTpaXkarolue Mexanu3M 0y(depHoro neicTBus U
yUYacTBYIOUIHME B TOJIEp>KaHUH MOCTOSTHCTBO pH GMonornyeckux
KHUJIKOCTEH; paCCUNTHIBATh HEKOTOPBIE XapaKTEPUCTUKU
JIEKapCTBEHHBIX MPENapaToB - CPOK XPAHEHUS U TIEPHO
MIOJTYBBIBE/ICHUS JIEKAPCTBEHHOT'O TIpenapaTa; MporHo3upoBaTh
HampaBJICHUE U Pe3ybTaT PUIUKO-XMMUYECKHUX IPOLIECCOB U

XUMHNYCCKUX HpeBpaH_IeHI/Iﬁ OMOJIOrNYECKH BaXKHBIX BCIICCTB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /1eHCTBUAMM):
HaBBbIKAMHU PabOThI C XUMHUYECKON MOCY10M U MpOCTEHIINMHU
npubopamMu, TEXHUKONH XUMHUYECKUX IKCIIEPUMEHTOB, IPOBEJICHUS
POOUPOYHBIX PEAKLUH, TEXHUKOH SKCIIEPUMEHTAIBLHOTO
ornpenenenust pH pacTBOpoB OMOJIOTMYECKUX KUAKOCTEH pH
MOMOILY MHIUKATOPOB U NMPHOOPOB; METOUKON MPUTOTOBICHUS
Oy(epHBIX paCTBOPOB U SKCIIEPUMEHTAIHLHON OLIEHKH €ro BKJIa/ia B
NoJAep>KaHUM MOCTOsIHCTBA pH crcTeMbl; MpaBUiIaMyu HOMEHKIIATYphl
HEOPraHMYECKUX BEIIECTB; METOAUKAMHU UIEHTH(PUKALINY,
pa3leseHus U BBIIEICHNS OPraHMYECKHUX BEIIECTB, JIEKAIMMHU B

OCHOBE JIa0OPATOPHOM MEIUITMHCKOW JTUATHOCTUKHU




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenesienne yacos

DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam

1

YyeOHble 3aHATHSA

KonTakTHasi padoTa 00y4yawimmxcs ¢ npenoaaBaresjiemM B 55 55
cemectpe (KPO),

B T.Y.:

Jlexumonnoe 3anstue (JI3) 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 36 36
Komnoxsuywm (K) 9 9
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 38 38
B T.4.:

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 38 38

IIpoMexxyTOYHASI aTTECTALIUA:

KonTakTHas padora 00yyaomuxcs B Xo/1e NPOMEKYTOYHOM 3 3

arrecrauuu (KPIIA),

B T.4.:

3auer (3)* 3 3
B yacax: OT/l = 96 96

OO11ast TPYA0EMKOCTh KPO+CPO+KPITA+CPITA

mucuumiabl (OT/I) B 3aueTHbIX enunniax: OT/] (B 3.00 3.00
yacax): 32

* Bpems 015 nposedenusi NpoMedcymouHol ammecmayuu 6 opme 3auéma (3auumsl Kypcosoll
pabomul) evloensemcs 6 pamkax Kowmaxkmwuou pabomul ([B3) Ilposedenue npomedncymouHoll
ammecmayuu 6 gopme 3auéma (3awumsl Kypcogou pabomvl) OpeaHu3yemcs 6 COOMEemcmeuu ¢

pacnucanuem 3aHAMUIL.



3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp

Ne

n/n

Hudp

KOMIICTCHIIUHN

HaumenoBanmue pasaesna
(MoayJis1), TeMbI

JTUCIUIITNHEI

Copnep:xanue pa3esa U TeMbI B

AUJTAKTHYCCKHUX ¢AMHHUIIAX

Pa3nes 1. OcHoBbI pU3HYECKOIl XUMHH B IPUMEHEHNH K (PH3HOJIOTHYECKUM Ipoueccam

VK-1.W]11,
VK-8.1J12,
OITK-8.111

Tema 1. PactBOpHI B
MEJIHLMHE: KOHIEHTpaus u
JI03UPOBKA JIEKapCTBEHHBIX
BemiecTB. OcMOC U ero poJib

B (1)I/I3I/IOJIOI‘I/II/I U MCAULIUHEC

PacTtBOpBI, OCHOBHBIE OHATUA. Boma kak
pacTBopuTeNb. CIIOCOOBI BRIPAKEHUS
COJIep’KaHusl PACTBOPEHHOI'O BEIIECTBA B
pacTtBope. PacTBOpsI B MEAMIIMHCKON IIPAKTHKE.
Pacuet 103upoBKM JIEKapCTBEHHOI'O IIpernapara,
UCXOJISl U3 MACCHI TeJla peOCHKA I B3POCIIOTo U
U3 COJIep’KaHus JEMCTBYIOLIETO BEIIECTBA B
npenapare. Kosumrarusaslie cBOKWCTBa
pacTBopoB. SBieHune ocmoca. OcMOTHYECKOE
nasnenue (3akoH Baut-I'odda). Pacuer
OCMOTHYECKOI0 JJaBJIEHUS B pacTBOpax
JIEKTPOJIUTOB, HEAIEKTPOJIUTOB U
OMOJIOTUYECKUX KUAKOCTAX.. OCMOIISUIBHOCTD U
OCMOJISIPHOCTD OMOJIOTMYECKHX JKUAKOCTEH 1
nep¢y3uOHHBIX pacTBOpOB. OCHOBHBIE
TpeOOBaHUS K JIEKAPCTBEHHBIM (hopMaMm ist
UH(Y3UNA: UX U30TOHUYHOCTH IJIa3Me KPOBH U
IIPOBEPKa Ha OCMOJISIIbHOCTD. M30TOHNYECKHE
PacTBOpBI, UCIIOIb3YEMBIE B MEAUIIMHCKON U
(dapManeBTUYECKON MPaKTUKE IS JCTeH U
B3pocibIX. Poibk ocMoca B OMOJI0rHYECKUX
cucrtemax. ['unep-, runo- 1 U30TOHUYECKUE
pactBopsl. [ToHsITHE 00 M300CMUH
(371EKTPOIUTHOM TOMEOCTA3€E) U «OCMOTUYECKOM
koH(pukTe». [Inazmonus. Luronus. Ocmoc B

q)HSI/IOJIOFI/II/I U MCAULIUHE

VK-1.U/11,
VK-8.1J12,
OIIK-8.M/11

Tema 2. OcHOBEI
XUMHUYECKOHN
TEPMOJMHAMUKHI U

O6unosHepreTuKu. OCHOBBI

Bzaumocss3s MECKAY npoueccaMunu obMeHa
BCHICCTB U OHCPIriv B OpraHu3Me. XuMuueckas
TEpMOAMHAMHKa KaK TCOPETUYICCKAass OCHOBA

6H03HCpFeTI/IKI/I. OCHOBHBIE ITOHSITHS




XUMHUYECKON KUHETUKU U
paBHOBECHS B IPUMEHEHUHU K

OHOJIOTMYECKUM CUCTEMAM

TepMOoAMHAMHUKHU. CTaHIapTHBIE YCIOBUS U
Ouosiornyeckue cranaapTHoIe ycioBus. [1epBbrii
3aKOH TEPMOJUHAMMKYU. DHTAJIBIINS.
CranpnapTHbIe SHTAIBIINK 00Pa30BaHUS U
cropanus BeuecTBa. CTaHIapTHas SHTAJIBIINSA
peakuuu. 3akoH ['ecca u ero ciaencTBusl.
TepMoxuMHUUECKHE pacyeThl U UX IPUMEHEHUE
U1 OMOJIOTUYECKUX cucTeM. Pacuer
KAJIOPUMHOCTH IHUIIEBBIX IIPOAYKTOB, JICXKAIIUMI B
OCHOBE JHETO0ruu. Bropoi 3aKoH
TEPMOJIMHAMUKH. DHTponus. DHeprus [ n6oca.
CrannapTHble ¥ OMOJIOTHUYECKUE CTAaHIAPTHBIC
3Ha4yeHus 3Hepruu [ ' ub6ca. Pacuer nsmenenus
SHTPOIUU U SHeprun I 'mb60ca XumMuyeckon
peakuuu. Poib SHTaNBIUIAHOTO U S3HTPOIIUNHOTO
(axTOpOB B MPOTHO3MPOBAHNY HAIIPABICHHS
CaMOIIPOU3BOJIBHO ITPOTEKAIOLIUX IIPOLECCOB.
Oueprust [ m06ca kak KpUTEpHii
IPUHLUNNAATIBHON OCYIIECTBUMOCTH
OMOXUMHUYECKUX MporieccoB. OCHOBBI
OMOdPHEPreTHKH. DK33PrOHUUECKUE U
SHA3PrOHUYECKHE Mpolecchl. Makpospruyeckue
COCZIMHEHUS U UX POJIb B OMOIOTUYECKHX
npoueccax. [ [puHIuI s3HEPreTHUECKOro
COIPSDKEHUS] OMOXMMUYECKHX PeaKIuii.
XuUMHUYECKOE paBHOBecHE. TepMOIMHAMUYECKUE
yciioBus paBHOBecus. KOHCTaHTa XUMHUYECKOTO
paBHOBeCHs YpaBHEHUE U30TEPMBbI XUMUYECKON
peakuuu. IIporuoznpoBanue cMeIeHNs
XMMHYECKOTo paBHOBecHs. CBsI3b MEXIY
KOHCTAHTOM paBHOBECUS U CTaHJapTHBIM
u3MeHeHueM sHeprun [ mé6ca npouecca.
Omnpenenenne NpeuMyIIECTBEHHOTO
HarpaBJIeHUs] 0OpaTHUMbIX PEaKLUil Ha OCHOBE
ypaBHeHHUs n3orepMsl. [loHsTHE O rOMeocTase
YKUBOT'O OpraHnu3Ma. XMMU4ecKasi KHHETHKA KaK
OCHOBA JJIs1 U3Y4YEHUS CKOPOCTEN U MEXaHU3MOB
Oouoxumuueckux mpoueccon. Knaccudukanum

peakuuil. MoneKynsIpHOCTD U NOPAIOK PEAKLIUHU.




Kunernueckue ypaBHeHUs. CKOpPOCTbh peakLuu U
daxTopsl, Ha Hee Bausomue. [lepruon
noJrynpeBpaiieHus peakuuu. I[lepuog
IIOJTyBBIBEJIEHUS M CPOK XpPaHEHHUS
JIEKapCTBEHHOTI'0 IIpernapara. Y paBHEHHE
AppeHnnyca, sHeprus aktuBauuu (Ea).
Karanuzaropsl 1 HHTHOUTOPHI (B TOM YHCIIe
AHTHOKCHJIAHTBI), UX BIMsIHUE HA Ea u ckopocTh
peaxiuu. [TousTHe 0 pepMEeHTAaTHBHOM KaTajuse,
€ro OTJIMYHUSA U CXOACTBA C HEOPIraHUUYECKUM
KaTaJn3oM. BiusiHue pa3nuuHbIX GakTOpoB Ha
CKOPOCTh ()epMEHTATUBHOM PEAKIIUU. Y paBHEHHE
Muxasnuca — MenteH. MoisipHas akTUBHOCTb

depmenTa

Pa3znen 2. PaBHoBecus B AKUAKHX Cpeaax opranusma

VK-1.1/1,
VK-8.M]12,
OIK-8.M/11

Tewma 1. [IpoTonutnyeckne
paBHOBecus1, pH B pacTBOpax
anexkTponnuToB. bydepHbie
CUCTEMBI UX POJIb B

OpraHusme

PaBHOBECHS B BOOHBIX PaCTBOPAX JIEKTPOIUTOB.
CreneHpb 1 KOHCTAHTA JEKTPOIUTHUYECKOM
nuccoruanuu. IIporonurnaeckas Teopus KUCIOT
U ocHOBaHUH. CompsiKeHHbIE Mapbl KUCIOT U
OocHOBaHMHU. MloHM3aus C1adbIX KUCIOT U
OCHOBaHMI. KOHCTaHTBI KUCTIOTHOCTH U
ocnoHocTH pKa, pKb u pKBH+ u cBs13p Mexmy
HUMHA. AM$onuTel. M30370eKTprudeckas TouKa.
[IpoTonuTnyeckne paBHOBECHS B pacTBOpax
anexkTponutoB. Onpenenenue pH B BoAHbBIX
pacTBOpax CHJIBHBIX KMCJIOT U OCHOBAHH,
c1a0bIX KUCIOT U OCHOBaHUH U
rugposmsyromuxcs cosieil. Hopmanbabie n
IIaTOJIOTMYECKHUE TIPOLIECCH] B OPraHU3ME,
3aBucsye ot 3HaueHus pH. bydepHnbie cucremsl
Y MexaHu3M ux aevicrBus. Pacuer pH B
OydepHbIX pacTBOpax, ypaBHeHue ['eHepcona-
laccennbaxa. Bydepnas emxocTs u hakTopsl, €€
omnpenenstonye. bygepHbie cucTEMBI )KHUBOTO
opraHusma, ux 3HadeHue. KucioTHO-0CHOBHOE
paBHOBECHE B OMOJIOTHYECKUX CUCTEMAX.
[Tonsatue 06 arumo3e u ankanose u GU3NKO-
XUMUYECKHX OCHOBAX UX BO3HUKHOBEHUS;

HCEKOTOPLIC MMATOJIOIUH, KOTOPHIC K HUM




npuBoT. OCHOBHBIC MTOKA3aTEH KHCIOTHO-
OCHOBHOTO COCTOSIHUS (IIIETIOYHOM Pe3epB KPOBH,
neduuT 1 N30BITOK OCHOBAHUN). 3apsi
OMOMOJIEKYIT MPU PUBNOIOTHUECKUX 3HAUCHUSIX
pH

VK-1.1/1,
VK-8.1J12,
OITK-8.M/11

Tema 2. 'ereporeHnbie
PaBHOBECHS M paBHOBECHS B
pacTBoOpax KOMIUIEKCHBIX
coeguHeHnH. OKHUCIMTEIIHFHO-
BOCCTaHOBUTEILHBIE
nporeccel. X pois B
JKH3HEACATENHLHOCTH

OpraHu3MoB

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC ITPOIIECCHI,
UX POJIb B )KH3HEJEATEILHOCTH OPTaHH3MOB.
OxkucnurenbHO-BoccTaHOBUTENBbHBIC (OB)
cucreMbl. CTaHIapTHBIE BOCCTAHOBUTEIHHBIC
(penokc) moteHIManbl. YpaBHeHue Hepacra—
[Terepca. Bausaue paznudHbx GakTOPOB HA
BEIIMYMHY pefoKc-TioTeHnnana. CTaHIapTHBIN
OMOJIOTMYECKNH BOCCTAaHOBUTEIBHBIHN ITOTEHIIHAIT.
[Iporuo3zupoBaHre caMONPOU3BOJIHBHOTO
npotekanuss OB mporecca mo BemMUnHAM peOKC-
noteHuuanoB. IJ]C XUMUYECKON peaKInu.
B3anmocss3b Mexay sHeprueii ['m6oca u 3C
peakmuu. J{uddy3Hbrii 1 MeMOpaHHBIT
MOTCHITHANBI U UX POJIb B TCHEPUPOBAaHUHU
OMO3JIEKTPUYECKUX TTOTCHIIMAIOB. [ eTeporeHHbIe
PaBHOBECHS B CUCTEME 0CaJIOK — HACBIIIIEHHBII
pactBop. PacTBOpHMOCTh M KOHCTAHTa
MIPOU3BEICHUS PACTBOPUMOCTHU. Y CIIOBUS
00pa3oBaHMs ¥ paCTBOPEHUS OCAJIKOB.
['eTeporeHHbIC PAaBHOBECHS B JKUBBIX CUCTEMaX.
Peakiiun 06pazoBaHusi OCHOBHOT'O KOMIIOHEHTA
KOCTHOM TKaHU — TuIpoKkcudocdara Kalblus, U
€ro pa3pylIeHHs B 3aBUCHMOCTH OT U3MCHCHHS
KHCIIOTHOCTH cpefibl. OOpa3oBaHue
KOHKPEMEHTOB ypaToB, OKCcaJlaToB, (GochaTos,
KapOOHATOB MPU MOYECKAMEHHOH U
JKelTueKaMeHHo# 6one3Hsax. PaBHoBecus B
pacTBopax KOMIUIEKCHBIX COCTMHECHHIA.
KoHCTaHThI HECTOMKOCTH ¥ YCTOMYHUBOCTH.
Xenarsl. Kommiekconsl. buonornyeckas posib
BHYTPUKOMIUIEKCHBIX coequHeHui. [Ipumenenne
KOMIIJIEKCOHOB TSI IETOKCUKAITUK OpraHU3Ma.

OCHOBEI XCJIaTOTCpaIInu

Pa3znen 3. OCHOBBI CTPOEHNSI M PEAKIMOHHOM CITOCOOHOCTH OPraHMYeCKHX COeIMHEHU B




OHOJIOrHYeCKHX CHCTEMAaXxX

VK-1.1/1,
VK-8.1J12,
OIIK-3.M]13,
OITK-8.M/11

Tema 1. CtpykTypa u
XUMHYECKOE TIOBEJICHUE
OpPraHMYECKUX COCAMHECHU,
HUMEIOIIIE METUKO-

6I/IOJ'IOFI/I‘ICCKYIO 3HAaYUMOCTD

Knaccudukaius 1 HOMEHKIaTypa OpraHu4eCcKIX
coenuHeHn. CBs3b (PyHKIIMOHAIBHBIX TPYMI C
PEaKIMOHHON CIIOCOOHOCTHIO M OMOIOTUYECKOM
aKTUBHOCTHIO. [IpuMepsl MEAUIIMHCKH 3HAUUMBIX
npencTaBuTeNel Kaxaoro kiacca. OCHOBBI
CHUCTEMAaTUYECKON U TPUBUAIBHOU
HOMEHKJIaTyphblI (C IpUMepamMu
(dbapMaKoIOTHUECKH aKTUBHBIX COEAMHEHUN).
PanukanbHO-(yHKIIMOHABEHAS ¥ 3aMECTUTEIbHAS
HOMEHKJIaTypa IPUMEHHUTENBHO K OHMOIOTHYeCKH
Ba)XHBIM BELIECTBAM U JICKAPCTBEHHBIM
npenapatam. [IpocTpaHcTBEeHHOE CTpOECHHE
MoJieky1. CBsi3b T€OMETPUU MOJIEKYJIbI C TUIIOM
rUOpUAM3AINY BXOASAIIUX B HEEe aTOMOB.
Kondopmanmonnsiit ananus. [lonsarue o
KOH(UTYpaluu, CTepON30MEPHH,
AcUMMETpUYECKUN aTOM yTiepo/ia, OnTu4YecKas
akTUBHOCTh. Dopmynbl Ouriepa u nousitue D- u
L-psina (B KOHTEKCTE OMOXUMUU YTIEBOJOB U
aMUHOKHCIIOT). R,S- u Z,E-cuctemsr
CTEPEOXUMUYECKON HOMEHKIATYPHI.
buonornueckas akTUBHOCTH JIEKAPCTBEHHBIX
MpenapaToB, €€ CBS3b C IPOCTPAHCTBEHHBIM
CTpPOEHHEM MOJIEKYJ. G- U T-JlnactepeoMepshl.
®dapMakoI0ruueckoe 3Ha4eHre YHAHTHOMEPOB U
IacTepeoMepoB (Ha mpUMepe TanuaoMua,
odokcaruHa, HoynpodeHa). 3HaueHUE
CTEpEOXHUMHUHU B CUHTE3€ U IPUMEHEHUH
nexapcTB. Posb n30MepoB B TOKCUKOJIOTHH U
dbapmakoioruu. THIYKTUBHBINR U ME30MEPHBIH
a¢dextsl 3amectuteneit. ConpsixeHue u
apOMaTHUYHOCTbh. BiusiHue 311eKTPOHHOTO
CTPOECHHS OPraHUYECKUX MOJIEKYJ Ha UX
PEaKUMOHHYIO CITIOCOOHOCTh, KUCIOTHO-
OCHOBHBIE CBOMCTBA 1 OMOJIOTUYECKYIO
aKTUBHOCTh. KHCIIOTHO-OCHOBHBIE CBOMCTBA
opranndeckux Bemiects. OH-, SH-, NH-, CH-

KHCJIOTBI U UX IIPOU3BOJHBIC HA ITPUMEPAX




OMOMOJIEKYJ U JIEKAPCTBEHHBIX MPEMapaToB.
Knaccudukanus opraHMuecKux peakuui.
CraTuyeckuil u AMHAMHYECKUI (PaKTOpEhI
npoTeKaHus peakuuu. CBsi3b CTPOCHUS
IPOMEXKYTOUHBIX YacTHUI] (pauKajioB,
KapOOKaTHOHOB, KaApOOAHNMOHOB) C UX SHEPTHEH.
[TonsATHe 0 peruo- u crepeoceNeKTUBHBIX

peaKuusx

VK-1.1/11,
VK-8.1J12,
OIIK-3.M]13,
OIIK-8.M/11

Tema 2. CBoOOIHO-
paJMKaIbHbBIC U
3MEKTPOPUITBHBIC pEaKIIUU:
XUMHYECKHE OCHOBBI M POJIb

B OMOJIOTHYECKUX mpoueccax

CBobOoHO-paauKanbHble npouecchl. [loHsTHe 0
HEMHBIX Mporieccax. Peakiuu nepokcuaHoro
okucyeHus. [IpuuuHbl J1erKoi OKUCIIEMOCTH
cBs3u C—H B annuibHOM U OEH3UIBHOM
noJjio’keHusx. Pomib 3Tux mnpoieccos B
UHUIMHPOBAHUY MEPEKUCHOTO OKUCIICHUS
JUMHUIOB — KJIFOYEBOTO MEXaHU3Ma MOBPEKICHUS
KJIETOK TP CTPECCe, BOCMAICHUH, TUIIOKCHUH,
crapeHud. AHTHOKCUAaHTHI (Butamuubl E, A, C),
UX POJIb B CBSI3BIBAHUU aKTUBHBIX CBOOOIHBIX
paauKaioB B KJieTkax. Peakuuu
anekTpodunbHOro npucoeannenus k C=C-cBs3u.
MexaHu3M peakliuy THIpaTaliy HEHACHIIIIEHHBIX
coenuHeHH. Pob KMCIIOTHOTO KaTanusa.
Bnusinue snekTpoHHbIX 3G (HEeKTOB 3aMecTuTeNnen
Ha PErruoCeIeKTUBHOCTD PEeaKIiy (IIPaBUIIO
MapkoBaukoBa). [Ipucoeaunenune
KapOOKAaTHOHOB K HEHACHIIIEHHBIM COEIMHEHUSM,
KaK IMyTh 00pa30BaHUs yTIAEPOA-yTICPOIHON
CBSI3M B Ipolieccax ouocunresza. OcodbeHHOCTH
MPUCOEAUHEHHUS K COMPSIKEHHBIM CUCTEMAaM.
Peakuuu 31ekTpoduIbHOrO 3aMeleHHs B
apoMaTHYECKHX CHCTeMax (TaJloreHUPOBaHUE,
ANKWIMPOBAHUE U allJIMPOBAHUE).
["anoreHnpoBaHue Kak OCHOBA ACHCTBUS
HEKOTOPBIX AaHTHUCENTUKOB. AJIKUIUPOBAHUE U
AIMIINPOBaHKE KaK crioco0 Moaudukanuu
apoOMaTHUYECKHUX COCTUHEHHH (B CHHTE3e

nperapaTtoB aHAJIILI'CTUKOB, aHTI/ICGHTI/IKOB).




MexaHu3M 3JeKTPOPHUILHOTO 3aMEIEeHUS.
Buustaue 3amectuTeneil B apOMaTHIEeCKOM

KOJIBIC Ha CKOPOCTh U HAIIPaBJICHUC PCAKITUN

VK-1.1/1,
VK-8.1J12,
OIIK-3.M]13,
OITK-8.M/11

Tewma 3. HykneodunbHbie
peaKIKy OPTaHNYECKUX
COETUHEHUH ¢ 0-CBA3BI0 C—
TeTepoaToM 1

Kap6OHI/IJ'H>HI>IX COCANHCHU

HyxneodunsHoe 3amenienne y sp-
ruOpUAM30BaHHOTO aToMa yriepoaa (SN-
peakuun). DIeKTpoHHas Mpupoaa cBa3u C—
reTepoaToM (MOJSIPHOCTb, MOJISPU3YyEMOCTh).
[Tonsitue 06 yxomsmieit rpynme. CBs3b JETKOCTH
yXO0/a TPYIIbI C CHIION CONPSXKEHHOM KUCIOTHI.
['uaponu3 ragoreHnpon3BOAHbIX.
AJKUIMpOBaHUE CIUPTOB, AMUHOB, THOJIOB.
AJKWINPYIOIINE PEareHThI:
raJIOTeHIIPOU3BOIHBIE, ANKMI(ochaThl,
Cynb(OHNEBBIE COCTUHEHUS. ATKUIUPYIOIIHE
peareHThl Kak OCHOBA MPOTHBOOITYXOJIEBIX
npenapaToB (mpou3BoaHbIe N-anKuaa3upuarHa,
B-xmopaTunamMuHoB U 11p.) OTpaBisioniee
nericteue opranodocharos (mapaTuoH, 3apyuH) —
MHTHOMPOBAaHUE TUIPOJIH3a AlleTUIXOINHA
(bepmenT X0mmHACTEpasa). Ponb kucmoTHOTO
KaTajan3a B 3aMEIICHUH THIPOKCUTPYIIIIHIL.
Peakiyist mepBUYHBIX AMUHOB C a30THUCTOM
kucioTor. Peakiun smumuaupoBanus (E).
MexaHu3M U yCIIOBUS TPOTEKAHUS PEAKIIHH.
Peakuuu 3mMMUHUPOBAHUS B META0OINUECKHUX
nyTsax ouomostekyn (ruki Kpedca, katabomnsm
aMUHOKHCIIOT | Jip.) KapOoHunbHBIC
coenuHeHus. CTpoeHre KapOOHUIBLHON TPYTIIHI.
Peaknun nykneodunpHOro npucoeauHeHus (AN)
K KapOOHUJIBLHOMU TPYMIIE albJAECTHA0B U KETOHOB.
[Tpucoeannenue HykiIeo(UIOB: BObI, CIHPTOB,
aMUHOB, THOJIOB. KHCIIOTHBIN U 1IET0YHON
Karanu3 peakuii. O6pazoBaHue MoayareTale u
aneTanel Kak MOJeNb IUKIN3aIUN
MoHOcaxapua0oB. O0pazoBaHue U TUAPOIIN3
MMUHOB - Ba)KHbIE PEaKIIMU B METa00IH3Me
aMUHOKHCIIOT. Peakinu kapOOHUIBHBIX
COEeIUHEHHH, CBI3aHHbBIC ¢ MOBBIMeHHON CH-

KHCJIOTHOCTBIO a-yTJICPpOIHOT'O aTOMaA.




ANbIONBHOE PUCOEAMHEHUE KaK My Th
obpa3zoBanus HOBOI C—C cBsi3u. AJbI0JIBHOE
NPUCOETUHEHUE U AIbI0JILHOE PACIEIUICHUS -
peaxIy, BXOAIINE B METa0OTUYECKUE Ty TH
HEKOTOPBIX AMUHOKHCIIOT, YIJIEBOJOB, IIHKIIA
Kpebca u ap. Peakuinu kapOOHOBBIX KUCIIOT U UX
(GYHKIMOHATIBHBIX TPOU3BOIHBIX. OCOOCHHOCTH
CTPOCHUS M aKTUBAIU KapOOHMIIBHOTO aTOMa
yraepoaa. CpaBHEHHE peakIIMOHHON
CIOCOOHOCTH: MPOU3BOIHBIX KAPOOHOBBIX KUCIOT
U UX MPOU3BOAHBIX (CIOKHBIX F(PHUPOB,
THOA(UPOB, aHTUAPUIBI, amidocdaToB) B
peaxiys HyKJ1eopHuIbHOTo 3amenieHus. Peakiu
3TepUPHUKAINU, TIOTYYESHUS aMUJIOB, CIIOKHBIX
THOA(HUPOB B MEJUKO-OMOJIOTHYECKUX MPOLECCAX
(buocuHTE3€ MTUIUIOB, IENTHIHOM CUHTE3E).
I'uaponus GyHKIMOHATBHBIX TPOU3BOIHBIX
KapOOHOBBIX KUCIOT: KUCIOTHBIN (H) 1
mienounoit (OH); pepMeHTaTUBHBIN THIPOIU3.
Croxuble THO3(GUPHI U aruipocdaTs! Kak
MaKpO3PrUYECKHE COCTUHEHUS, UX POJIb B
oOMeHe BelIecTB (Mpoleccax CUHTe3a U pacnaia
OMOMOJIEKYJI, IEPEeHOCe alUIbHBIX U (PocdaTHBIX
rpynn). Peakuny npon3BogHbIX KapOOHOBBIX
KUCIIOT, CBsi3aHHbIE C 0-CH-KHCIOTHOCTBIO!
KapOOKCHITUPOBaHUS, I1€KapOOKCHUINPOBAHMS,
KOHJICHCAllUU | pacrnaaa B-keToHodgupos. Mx
POJIb B METabOJIMYECKUX MPOLIECCaX OpraHu3Ma
(umkne Kpebca, cuHTe3€ )KUPHBIX KUCIOT U

JIUIIN 0B, MeTa0O0IM3Me aMUHOKHCIIOT U I[p)

3.2. Ilepeyenb pa3genoB, TeM [IUCHUILUIMHBI [IJsi CAMOCTOSATEJBLHOr0 HU3Yy4YeHHS
00yYarOIIUMHCS
PaSHGHBI 1 TEMbI JUCHUININHBI AJId CAMOCTOATCIBHOIO U3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpamMme HE

IPEyCMOTPEHBI.



4. TemaTruyecKknil NJAH KOHTAKTHOW padoThbl o0ydammuxcsi ¢ IpenoaaBaTejieM IpH

NMPOBEACHUM 3aHATHI.

Ne Buael Ilepnon o0yuenns |KoamvecTtBo |Buabl Tekymero |{®opMsbl npoBeaeHHs
3aHATHA [y4eOHBbIX |(cemecTp). 4acoB KOHTPOJISA TEKYLIero KOHTPOJIA
n/n 3ansaTuit* ([lopsaakosBbie KOHTAKTHOH |yCIIeBaeMOCTH** [ycreBaeMOCTH***
HOMepa M padoTbl KITI|OY |OI|OK|JIP|T3
HAUMEHOBaHUS
pasiesnos
(Mmonayaeit) (mpu
HAJIUYHUH), TEM,
Y4eOHBIX 3aHATHH
1 2 3 4 5 6 (7|8 (9 (10|11
1 cemecTp

Pa3nes 1. OcHOBBI pr3nUecKON XUMHUH B TPUMEHEHUU K (PU3MOJIOTHYECKUM TpolieccaM

Tema 1. PaCTBOpr B MCIHUIMUHEC: KOHICHTPpAIHA U TO3UPOBKA JICKAPCTBCHHBIX BCIICCTB. OcmMoc u ero

POJIb B (1)I/IBI/IOJ'IOFI/II/I 1 MCOUMIIUHC

1

JII3

PactBops! B
MeIHIIHE:
KOHIICHTPAIUS U
J03UPOBKA
JICKapPCTBCHHBIX
BenecTB. OcMoC U
€ro poJib B

¢busnomoTNH U

MEIUIINHE

Tema 2. OCHOBBI XUMHYECKOW TEPMOAMHAMUKH U OM03HEpreTHKU. OCHOBBI XUMHYECKOW KHHETUKH U

PaBHOBECHUS B IPUMCHCHHUH K OMOJOrMYECKUM CUCTEMAaM

2

J3

Beenenue B
XUMHYECKYIO
TEPMOJUHAMUKY .
TepmoauHaMuka
XHUMHYECKOTr0
paBHOBECHS.
XuMudeckas

KHHCTHKA

2

A

JII3

OCHOBBI

TCPMOAUHAMHKH




OUOXUMUYECKUX
MIPOLIECCOB.

buosHepreruka

4 JIII3  |OcHOBHBIE TTOHATHS 3 T 1 (1|1 111
XHUMHYECKOU
KUHETUKU U
paBHOBECHsI B
MIPUMEHEHUHN K
OMOJOTrHYECKUM
cucteMaM. OCHOBBI
(hepMEeHTaTUBHOTO

KaTajn3a

5 K Texymmit 3 P L1 (1 f(1]1]1
pyOeKHBIN
(MOZyJIbHBIN)
KOHTPOJIb I10
paszneny 1. OcHOBBI
(buznIecKoi XUMHUHI
B IPUMCHCHUU K

(U3HOTIOTUYECKUM

nporeccam

Paspnen 2. PaBHOBecHus B )KUIKHMX CpeAax OpraHusma

Tema 1. [Iporonutuueckue paBHoBecus, pH B pacTBopax 35eKkTponuToB. bydepHbie cucTeMbl BX poJib

B OpTraHu3Me

6 J3 [Iporonutnueckue 2 )i L1 (1 f[1]1]1
paBHOBecus. Pacuer
pH pactBopoB
3JEKTPOJIUTOB.

Bydepnsie cucremsbl

7 JIII3  |CunbHEbIe U ci1aOble 3 T 1 ({11 ]1(1]1
AJICKTPOJIUTHI B
OHOJOrHYECKUX
KHIKOCTSX.
[IpoTonuTnyeckue
paBHOBecus, pH B
pacTBopax
Pa3IMYHBIX THUITOB

QJICKTPOJIUTOB




8 JIII3  |bydepHble cUCTEMBI: 3 T L {1(1
COCTaB, MIPUHITHUI
JEUCTBHUS U POJIb B
OpraHusMe.
Bydepnsie cucremsbl

KpOBH. SIBleHUsA

arnuago3a ¥ ajkauaosa

Tema 2. ['eTeporeHHble paBHOBECHS U PABHOBECHUS B PACTBOPAX KOMIUIEKCHBIX COEIMHEHUH.

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC IIPOLCCChI. Hx POJIb B JKU3HCACATCIBHOCTH OPraHnu3MOB

9 JI3 IloTennuane! u 2 yil 11111
DJIC. PaBHOBecus B
pacTBopax
KOMILJIEKCHBIX
COE€IMHEHUHN.
I'ereporennsie

PaBHOBCCHUA

10 JIII3  [TereporenHbie 3 T 1|11
pPaBHOBECHS H
paBHOBECHS B
pacTBopax
KOMILJIEKCHBIX
COEIMHEHNH, UX
POJIb B OPTaHU3ME.
OCHOBEI

XeJlaToTepanuu

11 JIII3  |BoccraHoBHTEIBHEIE 3 T 1 (1|1
U MeMOpaHHbIE
MMOTEHIIHAIEI.
OKHCIIUTEIIBHO-
BOCCTAHOBUTEILHBIE
MpOLIECCHI B
OMOJIOTHYECKUX
cHCTEMAX,
HaIpaBJICHUE UX
MPOTEKAHUS U POJIb
B
KU3HEACATECIBHOCTH

opraHusma




12 K Texymuii 3 P 11|11
pyOexKHBIN
(MOIyIBHBII)
KOHTPOJIb 110
pasneny 2.
PaBHOBecus B
KHUJIKUX Cpeax

opraHusma

Pa3nen 3. OCHOBBI CTPOCHUS U PEAKIIMOHHOW CITIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH B

OUOJIOTMYECKUX CUCTEMAX

Tema 1. CTpykTypa 1 XUMHUYECKOE MTOBEJICHUE OPTaHUYECKUX COCIMHEHUM, UMEIOIINE MEIUKO-

OMOJIOrMYECKYI0 3HAUUMOCTD

13 JIII3  |OcHOBEI 3 T 1 {1111
KIaccuuKanuu,
HOMEHKJIATypPhI U
MIPOCTPAHCTBEHHOTO
CTPOCHHS
OMOJIOrHYECKU
BaKHBIX
OpPraHUYECKUX

COeIMHEHUN

14 JIII3  |CBsa3p 3 T 111 (1(1
3JIEKTPOHHOTO
CTPOCHHUS C

KHCJIOTHO-

OCHOBHBIMU
CBOMCTBaMH U
PEaKIMOHHOU
CIIOCOOHOCTEIO
OHOJIOTHYECKU

Ba)KHEBIX COEIUHEHUN

Tema 2. CBoOOIHO-paNKaIbHbBIE U 3JEKTPO(DUIbHBIE PEAKIIMHI: XUMHUYECKHE OCHOBBI M POJIb B

OMOJIOTHUYECKHX TpoIieccax

15 J3 CBo0OOHO- 2 I L{1]1]|1
paaguKaJIbHBIC U
ANEKTPOPUIIbHbBIE

peakiuu

16 JIII3  |CBoGogHO- 3 T 111711




panuKaibHbIe U
ANIEKTPO(UITbHBIE
peaKIuu:
XMUMUYECKHE OCHOBBI
U pOJib B

OHOJIOrUYECKUX

nporeccax

Tema 3. HykieopuibHble peakiini OpraHMYeCKUX COSAMHEHUH ¢ G-CBA3bI0 C—TeTepoaToM H

Kap6OHI/IJIbHBIX COCAUHCHHU

17 JI3 Peaknuonnas 2 yil 11111
CIIOCOOHOCTD
COE€IUHEHUH C O-
CBA3BIO YIJIEPOJ-
reTepoaTom.
Peaxkuuu SN u E.
Peaxnuonnas
CIIOCOOHOCTD
COEIUHEHUU C
KapOOHUIHHOM

rpynmnou

18 JIII3  [HyxneodunbHbie 3 T 1|11
peakuuu
OpPTaHHYECKUX
COEIUHEHUH C O-
cBs3pt0 C—
reTepoaToM M UX
3HAYCHHE B

OpraHnu3Mce 4CJIOBCKa

19 JIII3  |Peakuuu 3 T 1 (1|1
KapOOHMIIbHBIX
COCIUHEHUN U UX
MIPOU3BOTHBIX B
M€ IMKO-
OMOJIOTHYECKUX

nporeccax

20 K Texymmit 3 P 11111
pyOEKHBIT

(MO THHBIH )




KOHTPOJIb 110
pasneny 3. OCHOBBI
CTPOCHHUS H
PEaKUUOHHOU
CIIOCOOHOCTH
OpPTaHUYECKHUX

COE€IMHEHUN B

OMOJIOTUYECKUX
CUCTEMaxX
Bcero B cemectpe 55 20120120(16(20]20
Bcero no 55 20(20(20(16(20|20
JTUCLUILIINHE
(MoyH0)
(%, **, *** cMOTpU yCIOBHBIE 0003HAYCHHUS)
YciaoBHble 0003HAYEHHUS
Bunb! yueOHbIX 3aHATHN®

Buabl yueOHbIX 3aHATHH CoxpamiéHHoe HAMMEHOBAHHUE
JIeKIMOHHOE 3aHATHE Jlexmusa JI3
JlabopaTopHO-IPaKTUYECKOE 3aHITHE JlaGopaTopHO-TIpakTHYECKOE JIII3
Komnoksuym Komnoksuym K

Bunel Tekymiero kontpois ycnesaemoctu (BTK)**

KOHTPOJIb

Buab! Texymero Coxpaménnoe Conep:xkanue

KOHTPOJIS HAalMEHOBAHHE

ycneBaemoctu (BTK)

%%

Texymmit Hucummnunupytomuii | /1 | KoHTposib mocemnaeMocTu 3aHsATHi
JTUCIUIUTUHUAPY IO oOydJaromuMces

KOHTPOJIb

Texymun Temaruyeckui T | Onenka ycBoeHHs 00y4JaronIMMcst 3HaHHM,
TEMAaTHUYECKUI YMEHUH U OIbITA IIPAKTUYECKON JEATEIBbHOCTH

110 TCMC 3aHATUA




Texymuii pyOeKHBIIA PyGesxHbrit

KOHTPOJIb

P | Onenka ycBoeHHs 00y4JaronuMcst 3HaHHM,

YMEHUU U OIbITA IIPAKTUYECKON JEATEIBHOCTH

1o Teme (pasaeny, MOIYJII0) TACUUTLTAHBI

@opMBbI IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***

Ne | @opMbI IpoBeieHUs TEKYIIET0

Texunueckoe u

Bo3moxkHOCTH TpOBeeHUS

KOHTPOJISl yCIIeBAeMOCTH COKpaléHHOe TeKyLIero KOHTPOJIist
odoyuaromuxcs (PIITKY) *** HAaUMEHOBAHHe ycIeBaeMOCTH 10 BHAaM
KOHTPOJIA
bl | T P
1 | Kontposb npucyTcTBUs IIpucyrcrBue KII |+
2 | Onpoc ycTHBIH Omnpoc ycTHBIH oy +
3 | Onpoc NUCEMEHHBIN Onpoc OI1
MACbMEHHBIN
4 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK +
KOMOWHUPOBaHHBIH
5 | [IpoBepka mabopatopHOt pabOTHI JlabopaTopHas JIP +
paborta
6 | TectupoBanue B 3eKTpoHHOU popme | TecTupoBanue o +

Tumnst koaTpos (TK)

Tunbl KOHTPOJIS CoxpanieHHOe HAMMEeHOBAHHE
KoHntpous npucyrcreus KII
Omnpoc ycTHBIH oy
Onpoc NUCbMEHHbIN OIl
Onpoc KOMOMHHUPOBAHHBII OK
[IpoBepka nabopaTtopHOil pabOTHI JIP
TectupoBanue B 31eKTpOHHOU hopme JiC;




5. [IpoMe:xxyTOYHAsI aTTEeCTAUA 00Yy4AIOIIMXCH MO JMCUHUILIAHE (MOIYJII0)

OueHoYHbIE CPEACTBA MPOMEKYTOYHOH aTTECTALUH

5.1. ®opmbI NpOBeeHNS MPOMEKYTOYHOH ATTeCTALUHA

Cemectp |PopMa npoBeaeHUsT IPOMEKYTOTHOM

dopmMa OpPraHu3auuy NPOMeKyTOYHOH

cemecTp

aTTecTaluu ™ *** aTTrecTanumu
1 2 3
1 3auer Kontpoins npucyrctBus, Ompoc

OUCHMEHHBIN

YciaoBHBIC 0003HAYCHHSA ****

®opMbI IPOBeeHUA TPOMEKYTOYHON aTTeCTALIUH

CokpaménHoe HaMMeHOBaHHE

3auer 3auer 3
3amuTa KypcoBoil paboThl 3amuTa KypcoBoil paboThl 3KP
DKk3amMeH OK3aMeH €]

5.2 Kputepuu BbICTABJICHUS OLICHOK

KpuTeplm BBICTABJICHUS OLCHOK IPH MPOXO0KACHUN l'lpOMe)KyTO‘lHOﬁ aTrrecralum B ([)opMe

3ayeTa
1 cemectp
Mlxkana Kpurepum BbICTaBJIEeHUS OLIEHOK
OLlCHUBAHUA
/OneHka

«3auyTeHo» |BpicTraBisiercs, eciu 00yyaroUuiics pyu BRINOJIHEHUN TUChbMEHHON paboThl HaOpai He

— 4 6anna; 3 3aganue — 4 6aiuta; 4 3aganne— 10 6amoB; 5 3aganue — 5 6amIoB; 6

OuseTa JI0JKEH COJepKaTh BCE HEOOXOIMMbIE pacueThl, ypaBHEHUS PEAKIIH,

MeHee 30 0amioB u3 50-TH, YTO COOTBETCTBYET BBINOJIHEHUIO 33/1aHUN Ha pe3ysbTaT He
MeHee 60% ot oOuiero konuyecTa 6aysioB. VITorosas oleHKa BHICTABIISIETCS IO CyMMeE
0aJTIOB, TIOJYYEHHBIX 32 MUCBMEHHYIO paboTty. Kaxknoe 3aganue ouiera orieHUBaeTCs

KOJIMUYECTBOM OajlyIoB, yKa3aHHBIM B TUIIOBOM Ouiete:1 3aganue — 6 6aiios; 2 3aaHue

3amanue — 5 6amioB; 7 3amanue — 14 6amnoB; 8 3aganue — 2 6amia. OTBeThl HA 3a0aHUs




CTPYKTypHBIE (pOpMYIIBI, HA3BaHUS BEIIECTB WU MX KIACCOB, a TAK)KE TUIIBI PEAKITHH,

CXCMY MCXaHU3Ma MMPOTCKAHUA yKaSHHHOﬁ pCaKkuu, Ha3BaHUC CTCPCOU3OMEPA.

«HE

3a4YTCHO»

BricTaBnsiercs, ecnu 00yJarontuiics py BBITIOJHEHUN THCHbMEHHOU paOboThI HaOpas
Menee 30 6amtoB u3 50-TH, YTO COOTBETCTBYET BHINOJHEHUIO 3aJJaHUI Ha pe3yJIbTaT
Menee 60% ot obmiero kommuecTBa 60amioB. MITorosas oreHka BhICTABIISIETCS IO CyMME
0aJTOB, TIOJYYCHHBIX 3a MUCBMEHHYIO padoTty. Kaxkmoe 3aganue 6uera orieHUBaeTCs
KOJIMYECTBOM OaJIJIOB, YKa3aHHBIM B TUTIOBOM Omyiere: 1 3amanue — 6 6ayioB; 2 3agaHue
— 4 6amna; 3 3amanue — 4 6amia; 4 3aganne— 10 0amios; 5 3aganue — 5 0aoB; 6
3ajgaHue — 5 0amioB; 7 3aganue — 14 6ayutoB; 8 3aganne — 2 0amia. OTBETHI HA 3aJaHUS
OweTa He COCPIKUT BCE HEOOXOAMMBIC PACUCThl, YpAaBHCHUS PEAKIU, CTPYKTYPHBIC
(hopmyJTbl, Ha3BaHUS BEIIECTB WJIM UX KJIACCOB, a TAKKE THIIBHI PEAKIIUMA, CXEMY

MCXaHU3Ma IIPOTCKAHUA y1(a3aHHOI7I pC€aKluu, Ha3BAaHUC CTCPCOU30MEpaA.




6. CTpykTypa peliTHHIa 110 AUCUHIIMHE (MOLYJII0)

6.1. O0yyarommiicsi UMeeT NMPABO NMPOHTH NPOMEKYTOYHYI0 aTTeCTAIMIO MO JUCHHUILIMHE
(MoayJ/110) 1M €€ YacTH HA OCHOBAHMH PEHTHHIA yCIIeBAEMOCTH 00y4alolerocsi 1 pe3yjbTaToB
NPOXOKACHHUS TEKYIero pyoe;KHOro KOHTPOJIA M0 JUCHHUILINHE (MOAYJII0) B COOTBETCTBYIOIIEM
cemecrpe.

6.2. Kpurtepuu, mnokaszareJu TMPOBeACHUS TeKYHIero KOHTPOJSI YCIHeBaeMOCTH €
HCIO0JIb30BaHUEM 0A/LUIbHO-PETHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTaluun)

PeliTUHr 1O JUCHMIUIMHE PaCcCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycmeBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 110 BceM (popmaM KOHTpoJiss AuddepeHIIMPOBAHHBINA, BBICTABISIOTCS
OIICHKHU MO IIKaye: "HeyaoBIEeTBOPUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCA PEUTHHIOBBIE Oaylibl,

COOTBETCTBYIOIIHE cUcTeMe TP dEepeHITUPOBAHHOTO KOHTPOJIS.

1 cemectp
®opMbI IPOBeIeHUSA K Makc. CooTBeTCTBHE OLICHOK
0J1-BO .
Buabl 3ansaTuii TEKYIIEero KOHTPOJIs .| xoa-BO PEATHHIOBBIM OaJl1am
KOHTPOJIei
ycneBaeMoCTH 6a/10B [TK|BTK|OT.1.|Xo0p.|Ya0B1.
Ornpoc ycTHBII oy 12 132 |B| T |11 | 7 4
IIpoBepka
JlabGopaTopHo- .
nabopaTtopHOit JIP 7 77 BT |11 | 7 4
npaktuyeckoe |JII13
paboThI
3aHATHE
TectupoBaHue B
. JiC; 11 121 (B| T |11 | 7 4
JIEKTPOHHOHU (opme
Ormpoc
Komnoksuym K . |OK 3 702 | B| P |234|156| 78
KOMOMHHUPOBAHHbBIN
CymMma 6aJuI0B 10 TUCIMITIIMHE 332 CEMECTP 1032

Kpurtepun BbicTaB/IeHHS] OLCHOK NPH NMPOXO0KICHNUH NMPOMEKYTOYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEeHTHHIA YCNEeBAEMOCTH 00y4alolIerocsi U pe3yJibTAaTOB NPOXOKICHUS

TeKylero pyoe;kHoro KOHTPOJIA M0 AUCHHUILINHE (MOAYJ/II0) MUIH €€ YaCTH B cemMecTpe)

1 cemectp
IIkana Kpurtepuu BoicTaBIeHUs OLIEHKH
OlleHHUBAHMS
/Ouenka
«32UYTEHO» Pelitunroseiii 6amn — He meHee 60 % (He meHee 600 6amioB)
)41




HOJIy‘IeHI/IG OICHKHU HC HUKC «KYAOBJICTBOPUTCIILHO» 3a MPOXOKACHUC KAKIOT'O

TEKYyIETo pyOeKHOTO KOHTPOJISI B CEMECTpE

«HE€ 3a9YTCHO»

Petitunroseriii 6ann — menee 60 % (menee 600 6amioB)

u/unu

[Tonmy4yeHne OLIEHKU HIKE «YJOBICTBOPUTEIBHOY 32 MIPOXOXKACHUE XOTsI OBl OJHOTO
TEKYIIETro pyOeKHOTO KOHTPOJIS B CEMECTPE HITH HE TIPOXOKIACHUE PyOeKHOTO

KOHTPOJIA




7. OueHoYHbIe MAaTepPHAJIbI /JIsl MPOBEJEHUs] MPOMEKYTOYHOI aTTeCTAMU O00Y4YAIOUIUXCS IO
AUCHUILINHE (MOIYJIIO)

1 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa
3ayeT COCTOUT M3 OTBETa HAa NMUCHMEHHBIA OwmieT. [IMCbMEHHBIM OMIIEeT BKIIIOYAET MaTepHall BCEX

Mo;[yneﬁ JUCHUIIIIUHBI.
Cnucok 3agaHuii 1Jisl MOATOTOBKE K 3a4eTy

Tema. PacTBOpbI B MeIUIIMHE: KOHIEHTPALMS U J03UPOBKA JIEKAPCTBEHHbIX BelecTB. OcMoc H

€ro poJib B (pM3MO0JI0TUN U MeIULINHE

Pacuetnl OCMOJISIPHOCTH, OCMOTHYCCKOT'O JAaBJICHHUA PACTBOPOB 3JICKTOJIMTOB U HEIJICKTPOJIUTOB.
PaCTBOPBI N30TOHHUYCCKUC, THUIIOTOHUYCCKHUC u TUNCPTOHUYCCKHUC OTHOCHTCJIIBHO

OMOJIOTMUECKUX JKUJKOCTEH U APYTUX PACTBOPOB.

ngwegbl:

1. Bopanblif pacTBOp XJI0pHUIa KaJIbIUs (CaClz, M =111 r/monsb) ¢ maccoBoii gozeit 10,1 %

(p = 1,083 r/Mmi1) IpUMEHSIOT B MEIUIIMHE B KAYECTBE MPOTUBOAIIIEPTUIECKOTO CPE/ICTBA.
a) PaccuuTaiiTe 0OCMOJISPHYIO KOHIIEHTPALHUIO U OCMOTHYECKOE JaBJIEHUE 3TOI0 PacTBOpa
mpu 25 °C. 6) Kakum o otHomenuto k 0,15 M pactBopy NaCl 6yaet aToT pacTBop
(rumno-, Tunep- Ui U30TOHUYECKUM)?

2. B 0,5 n pactBopa conepxurtcs 0,1 monb MgSO 4 0,05 monb Kst 4 a) Paccuuraiite

OCMOTHYECKOE JaBiieHue 3Toro pactopa npu 37 °C. 0) Ilpu kakoli KOHIIEHTpauu

pactBop r1oKo3bI (C 6H120 6) OyJeT U30TOHHYEH 3TOMY PacTBopy?
3. B 200 mxa pactBopa conepxkutcs 0,02 mons prbo3ssl (C SHIOO 5) u 0,01 moms KCI.

a) Paccuuraiite 0OCMOJIIPHOCTH, U OCMOTHYECKOE JIaBJICHHE AToro pactBopa npu 25 °C. 6) Uro
OyIeT TpPOUCXOIUTh C DPUTPOLMTAMHU, IMOMEIICHHBIMH B JTOT pactBop? OcmoTHueckoe

napiieHue kposu cocranisier 740-780 klla.

Tema. OCHOBBI TEPMOAMHAMMKH O0HOXMMHYECKHX NpoueccoB. buodneprernka

L. PacueTsl TemoBbIX 3((EKTOB XMMHUECKHX DPEAKIMH, UCIOJIb3YsS TePMOJUHAMUYECKHE
napaMeTpsl BeUIECTB (CTaHIApTHbIE SHTANBIMM O00pa30BaHUs, CTaHAAPTHBIC OSHTAIBIUU

CrOpaHus).

ngwegbl:



II.

2 (m8) T 120 (30 Boop

2 (ras); NH3 (ras); NH2C(O)NH2 (1B) u H20 (%) COOTBETCTBEHHO PABHBI:

1. Jns peaxunu CO, (ras) +2NH, (ras) NH,C(O)NH H° ~9g (KK

/mons) CO

—393,5; —46,2; —333 u —286. a) Paccuwnraiite AHO 0) He mpoun3Bo/s1 BEIYKMCIICHUH,

298(peakuun)’
OIICHUTE 3HaK U3MEHEHUS SHTPOMHH ISl 3TOTO MPoIlecca U YKaKUTE, CIIOCOOCTBYET JIN

SHTPONUIHBIN (PAKTOP CaMOIPOU3BOJILHOMY ITPOTEKAHHIO 3TOrO MpoIiecca.

st peakium CH3COOH (%) + 202 (ras) — ZCO2 (ras) + 2H20 (%) Ao6pH0 298(K21>K/M0JIL) C

O2 (ras) u H2O(>1<) COOTBETCTBEHHO paBHbI: —393,5 u —286. a) Paccuuraiite A06pH0 298(CH3

COOH >1<))’ eciu AHO —875 xJIx/Momnb.

( 298(peaxiun) -

6) Paccuuraiite maccy CH3COOH, IIPU CKUTAHUU KOTOPOH BbIenuTcs 175 kK TEIIOTHI.

OrnpezenieHre BO3MOKHOCTH IPOTEKaHUs IIPpoLiecca, TEPMOJIMHAMUYECKOE CONPSKEHUE.
ngmegbz.'

. 0
1. a)Paccuuraiite AG g PEAKIIH MOJIOYHOKHCIIOTO OpOXKEHUS TITIOKO3BI:

C —2 CH,CH(OH)COOH . & K[k, ecin ApH0298 = _124,1 ]Ik,

61129 (p-p)

DpSO298 = 20,1 Ix/K. 0) Ilpu kakux Temmeparypax BO3MOXHO CaMOIIPOU3BOJIIBHOE

(p-p)

IPOTEKaHUE 3TOM peakluy U Kakue (JakTopbl MOTYT CIIOCOOCTBOBATH €€ MPOTEKAHUIO?

2.  ®ochopunupoBanue Gppykrossl: ppykrosa + @ — Gpykro30-6-D + HZO

(DpGO' = 15,9 xIx/Monb) conpspkeHo ¢ ruaponuzom ATD: ATD + H20 - AIlO+ D

0 .
(DpG ¢ =-30,5 xIx/Monp). a) Hanumure ypaBHEHHE CYMMapHOH peakiuu U
O0OBSCHHUTE CMBICT TEPMOJUHAMUYECKOTO conpsbkeHus. 0) Paccunraiite s sToit

CyMMapHOW peakly 3HaYeHUe DpG0¢.
0
3.  Jns peakuuun 2H28 (ras) + 802 (ras) — 35S (8) + 2H20 (x) Ao6pG 208 (x1>x/MOIb) H2
S (ra3); 802 (ra3) H HzO (x) COOTBETCTBEHHO paBHbl: —33; —300 u —237.

. 0
a) Paccuuraiite AG 7gg PCAKIMU U OMpPE/IETUTE BO3MOKHOCTE €€ CaMONPOU3BOILHOTO

npoTekanusa. 0) He mpow3Bonasi BBIUMCICHUMN, OICHUTE 3HAK HM3MEHEHUS] SHTPONHH H

OLICHUTE POJIb SHTPONUIHHOTO (pakTOpa JIsl 3TOro Mpoliecca.



Tema. OCHOBHbIE NOHATHA XHMHYECKOW KHUHETHKM W PaBHOBeCHsI B NPUMEHEHUH K

Onosiornyeckum cucremMam. OCHOBbI (PEPMEHTATHBHOI0 KaTaJIn3a
L Pacuer KOHCTaHTBI paBHOBECHS (KC) U €€ CBS3b C TEIJIOBBIM AP(HEKTOM XUMHUUYECKOM peakinu,

sHeprueit ['mb0ca u HampaBieHHEeM IPOTEKaHUs Ipoliecca.

LIpumepeot:

1. PaBHOBecue B cucreMe 2NO(ra3) + O2(ra3) 2NO2(ra3) YCTaHOBUWJIOCH IIpH
KoHIeHTpauusx NO, O2 u NOZ’ paBHBIX COOTBeTCTBEHHO (Monb/n): 0,1; 0,2 u 0,2. a)
3anuiuuTe BhIpAaKEHHE KOHCTAHThI PABHOBECHS (Kc) U paccuuTaiite ee BennuuHy. 0) Kak

M3MEHUTCS BEJIMYMHA KOHCTAHThI PABHOBECHSI MPH MOBBILIEHUU TEMIIEPATypPhl, €CIU MpsMas
peaKkuus SIBISETCS YK30TEPMUYECKON?

2. Jlnsa peakuuu 2N20 5 (ras) 4NO2 (ras) + O2 (ras) AG0298 paBHO —28,5 kJ[x.
a) PaccuuTaiiTe KOHCTaHTY paBHOBECHS (KC) Y 3aIMILINATE €€ BBIPAKECHHUE.

6) OHpe,I[CJ'II/ITe, KaK U3MCHHUTCH IOJIOKCHUC PABHOBCCHA U BCIIMYHHA KC IIpH MMOBBIICHUHA

TEMIICPATYPhI, CCJIX IpsAMasAd pCakKiuus SHAOTCPMHUICCKAA.

1I. PacueT UCXOIHBIX M PaBHOBECHBIX KOHLEHTPALIUI peareHTOB.

ngmegbzz

1. Hnsa peakuuu 2NO (ras) + O2 (ras) 2NO2 (ras) UCXO0JHble KoHIeHTpauuu NO, O2 U NO2
COOTBETCTBEHHO paBHBI (Momw/m): 0,3; 0,3 m 0, a paBHOBECHas KOHIECHTpAIUS NO2

coctaBuia 0,2 Moiw/1. OnpenenuTe: a) paBHOBECHBIE KOHIIEHTPAIIUU OCTaJbHBIX BEIIECTB U

3aMHIINUTE BBIPAKEHHE KOHCTAHTHI PAaBHOBECHS (KC); 0) KaKk U3MEHUTCS BEIIMYUHA KC npu

MOBBILLICHUY TEMIIEPATYPBI, ECIIH NPAMAasi peaKLUs HIK30TEpMUYECKasL.

2. PaBHOBecue B cucreme 2N205(ra3) 4N02(ra3) + OZ(ra3) YCTaHOBHWJIOCH IIpH
KOHIICHTPAIUsX N205; NO2 u 02, paBHBIX COOTBeTCTBeHHO (Monb/m): 0,05; 1 u 0,25. a)
PaccuuTaiite uCXOAHYI0 KOHLEHTPALUIO NZOS’ €CIIM MCXOJIHbIE KOHLEHTPALUU NO2 31 O2

OblTu paBHBI Hymto. 0) Omnpenenute, Kak MHOBIMSAET HAa BEIUUYUHY KC IIOHU)KCHUE
TEMIIEPATypbl, €CIIH U1 IPSIMOU peaKIus AHO > 0.

III. OmnpenencHre HANIPaBIICHUS IPOTEKAHUS OOPATUMOTO TIpOIlecca MPH 3aTaHHBIX YCIOBUSX.



1.

IV.

ngmegblt

Jlns peaknuu 2NO2 () N O 4 (r) npu 25 °C KOHCTaHTa paBHOBECHSI (KC) paBHa 4. a)
Paccuwnraiite HC W ONpEeIeNuTe HalpaBlIeHWEe CaMOIPOU3BOJIBHOIO IIpolecca IpHu
KOHIICHTPAIUSX: c(NzO 4) = 0,1 momw/m, c(NOZ) = 0,1 monw/m; 6) Kakoli mo TermioBomy

3(1)(1)6KTy ABJIACTCA 3Ta pceaKlusd, €CJIU IIpU MOBBIIICHHUHU TCEMIICPATYpbl KOHCTAaHTa

paBHOBECHUS YMCHBIIACTCH.

Jia peakuuu ZSO 2802 (r 3) 2 (ra3) KOHCTaHTa paBHOBECHUS (KC) pu 950 °C paBHa

0,0125. a) Onpenenute, B KaKOM HaNpaBJICHUHN OYJIET MPOTEKATh PEAKIUs, €CIIU CMECh Ta30B

UMeEET CIEIYIONINi coCTaB (MOJIB/J): c(SO3) =1; c(SOz) = c(Oz) = 0,1. OTBeT moaTBEpAUTE
pacdyeToM Hc' 6) Ompenenure HampaBlieHUE MPOTEKAHMUS 3TOM peakLUUU MPH CTaHIAPTHBIX

ycnoBusiX. OTBET MOATBEPANTE, UCXOS U3 3HAUCHUS KC.

Kunernueckue YPaBHCHUA peaKHI/Iﬁ. Pacuer CKOpPOCTH pC€aKIHMH, KOHCTAHTBI CKOPOCTH U

KOHIICHTPAIlUU PEareHTOB 10 KHHETUYECKOMY ypaBHEHUI0. Bpems momiymnpeBpaiieHus.

1.

ng/wegbz:

KoHcTaHTa CKOpOCTH peakliuy rUApoIIn3a acupuHa A + HZO — B + C (peakuus nepBoro

nopsaka) npu 35 °C pasna 1,5X10_3 aac” !, Paccapraiire: a) BpeMs MOJYyIpPEBPAIlCHHs

peakuuu, 0) CKOPOCTh PEaKIuy THAPOIIH3a MPU KOHIeHTparuu actiupraa 0,04 Moib/1.

KoncranTa ckopoctu peakunu 2HI (ras) H2 (ras) + 12 (ras) BTOpOro nopsaka mpu 600

C pasua 0,03 n/monbxmuH. PaccuutaiiTe: a) HayaldbHYIO CKOPOCTh pEaKIUU IpHU
KOHIIeHTpanuu wuomaoBomopoaa 0,8 momnw/m; 0) CKOpOCTh peakmuu, Korma B 1 JuTpe

peakImoHHoU cMecu oopazyercs 0,2 MOJb Hoa.

IM'uaponus caxapossr C12H22011 (p-p) + H 0 — C6H12 6 (p-p) + C H1206 (p-p)

ABIJISIETCS peakuuen nepeoro nopsaka. Koncranra ckopoctu mipu 25 °C paBna 3,45% 10_3 yac

-1 .
. PaccuuraiiTe: a) CKOPOCTh peakLuu NpU KOHIEHTpanuu caxapo3bl 0,4 monw/n; 0) 3a

KaKOC BpCMs KOHICHTpAIUA CaXaOoJI3bl B PACTBOPC YMCHBIIINUTCS B 2 pasa.



4. KoHcTaHTa CKOPOCTH PEaKLUU CO2 (p-p) +H20(>1<) — H2CO3 (p-p) npu 25 °C (peakuus

nepBoro mopsiaka) para 0,03 c_l, TeMMepaTypHbId KO3(POHUIIMEHT CKOPOCTH paBeH 2.
Paccuuraiite npu 45 °c: a) CKOpPOCTh pEaKIuu TpH c(COZ) = 1,2 mMmonb/it; 6) mepuon

MOJTyTPEBPAILCHUS PEAKIIIH.

Tema. CuiabHble U cJaa0dble IJIEKTPOJINTLI B OMOJIOrHYECKHX AKUIAKOCTHX. HpOTOJIHTH‘leCKHe

paBHOBecHsi, pH B pacTBopax pa3jiu4HbIX THIIOB 3JI€KTPOJIMTOB.

Ilpumep:

Nmetrotcs 0,04 M BonHbIe pacTBOpHI: 1) [C2H5NH3]C1 u?2) K2C03.
a) YKaXuTe THUINl KaXJIO0TO U3 AJIEKTPOJIUTOB, HAMMIIUTE MPOTOIMTHYECKUE PAaBHOBECHUS B
Ka)kJIOM PacTBOPE U KAUECTBEHHO OLICHUTE XaPAKTEP CPEMBI.

0) [IpuBenute Gopmynsl ans pacyera pH 3TUX pacTBOPOB M pacCuMTaiTe UX 3HAUCHUS, €CIIH P

HNH,) = 10,63; pK,; (H,CO53) = 6,36; pK ,(H,CO3) = 10,33.

Kpp(Cy )= 3)

Jlpyrue BapHaHThl MOTYT COJIEPKaTh Hapbl BeIIecTB (KUCIOT, OCHOBAHMM, COJIEH) U3 TaOIULIbI:

Ne a 0 Ne a 0
1 HCOOH K3PO 4 12 (CH3)3N NH 4NO2
2 NH3 NaHCO3 13 CICH2COOH KF
3 HNO2 [CH3NH3]C1 14 NH3 N32CO3
4 CH3NH2 NaHZPO 4 15 H2C20 4 KCN
5 HZSO3 N::‘LNO2 16 C2H 5NH2 NazHPO 4
6 C2H 5NH2 NH,Br 17 C2H 5COOH NH,F
7 HF CH3COONa 18 CH3NH2 HCOONH,
8 (CH3)2NH KHS 19 H2CO3 HCOONa
9 st C 6H 5COONa 20 C 6H 5NH2 HCN
10 C 6H 5NH2 NaHSO3 21 C 6H 5COOH KZS
11 CH3COOH NazCzO 4 22 C 6H 5OH NaHCZO 4

Tema. BydepHble cucTeMbI: COCTAaB, NPUHLIUI JeiicTBUA W PoJb B opranusMme. bydepnbie

CHCTEMbI KPOBM. SIBJIeHHS alMA03a U aJIKaJI03a.

ngwegbz:



AueraTHblil Oydep moiayyeH npu cMeunBaHuM paBHBIX 00beMoB 0,3 M pacTBOpa CH3
COOH (pKa = 4,76) u 0,1 M pactBopa NaOH. Jlns 3Toil CHUCTEMBI: a) YKaXHUTE

COIPSDKEHHYIO KHCIIOTHO-OCHOBHYIO IMapy, MHTepBall OydepHOro aeucTBus, GopMmyity amis
pacuera pH u paccuuraiite ero 3HadeHue; O) HANUIIWTE MOHHOE YpaBHEHHUE pPEaKIIMH,
oTpaxkarolee MeXaHu3M OyQepHOoro MAeicTBUS HSTOH CHCTEMBl NpU J00aBICHUU
HEOOJIBIIOr0 KOJIMYECTBA HIETOYH.

I'uapodocdatslit 6ydep nomyuen npu cmemuBanuu 100 mut 0,1 M pactBopa K2HPO 4 ¥

500 ma 0,1 M pactBopa KH2PO 4 Jnst 3TOl cuCTEeMBI: a) YKa)XUT€ CONPSKEHHYIO

KHCJIOTHO-OCHOBHYIO Tapy, UHTepBal OydepHoro neictBus, hopmyny s pacdeta pH u

paccuuTalTe ero 3HavYeHue (s H3PO4 p[{a1 =2,12; pl(a2 = 17,20; pKa3 = 12,44), 0)

HaNMIIUTe MOHHOE YpPaBHEHHME pEaKklUH, OTpakarollee MeXaHu3M OydepHoro neicTBUs

3TOH CUCTEMBI NPH J00ABIEHUH HEOOIBIIOTO KOJINYECTBA CUIIbHON KUCIIOTHI.
KapOonatnsrii Oydep momyuen npu cmermmbanuu 250 mut 0,1 M pactBopa KHCO3 u 500
mia 0,2 M pactBopa K2C03 (st H2CO3 pKal = 6,36; pKa12 =10,33). s 3TO# CUCTEMBI:

a) YKaXXHTe COINpPSIKEHHYIO KHCIOTHO-OCHOBHYIO Mapy, MHTepBall OydepHOro nencTBus,
dopmyny s pacuera pH u paccuuraiite ero 3HaueHue, 0) HAMUIIUTE UOHHOE ypaBHEHUE
peakiuuu, oTpaxkarolee MexaHu3M OydepHOro AeMCTBHs ATOW CHCTEMbI MPHU J0OaBICHUU

CHIIHOW KUCJIOTHI.
B 1 1 ammuaunoro 6ydepa conepxutcs 0,1 moinb NH3 n 0,5 mons NH 4Cl (s NH3: pK
BH+ — 9,25). Jlns 9TOM CHUCTEMBI: a) YKaXKHUTE CONMPSKEHHYIO KHCIOTHO-OCHOBHYIO Tapy,

uHTepBasl OydepHoro aeicTBus, Gpopmyiy ais pacuera pH u paccuuraiite ero 3HaueHue,
0) HamMIINTE NOHHOE YpaBHEHUE PEAKIMH, OTPa)Kalollee MEXaHu3M OypepHOro aencTBUs

3TOW CUCTEMBI IPU JOOABICHHUH LIEIOYH.

Tema. I'eTeporeHHble paBHOBecHs] 1 PABHOBECHSI B PACTBOPAaX KOMILIEKCHBIX COeJMHEHHUil, UX

POJIb B OpraHusme. OcHoOBBI xeJjgaTrorepanuu.

ngMegbl:

1.

6 —4

JlaHbI KOHCTaHTBI PACTBOPUMOCTH: KHP (CuCrO 4) =4-10 ~, KHP (CaCrO 4) =710 ".

a) Hanummre ypaBHEHMs F€TEPOr€HHBIX PABHOBECHM U BBIPAXKEHUS KHP JUISL 3TUX COJIEH.

0) Ompenenure, OyayT JM BBITIaaTh OCAJAKHU TPH CIWBAaHUHU paBHBIX 00BeMoB 0,02 M

pacTBOpPOB CuCl2 u CaCl2 C paBHBIM 00BEMOM pacTBOpa K2Cr04 TaKOW K€

KOHOCHTpPAIKUH. Ortser MoATBEPAUTE PACUCTOM HC'



2.

J1st ManiopacTBOPUMOTrO JIEKTPOJIUTA MgCO3 KHP =7x 10_6.

a) Hanumnre ypaBHeHHE TeTEpPOT€HHOTO PAaBHOBECHS M BBIPAKCHHE KHP JUTSL 3TOM COJIH.

0) Paccuwnraiite maccy () MgCO3, KOTOpasi HAaXOAUTCS B 1 J1 €ro HacChIIEHHOTO pacTBOpa.

6 14

Haupt koncrantsi pacteopumoct: Kp(MgCO5) = 7x 10 " u Kp(PbCO5) = 7x 10 7.

a) Hanummre ypaBHeHMs F€TEpOr€HHBIX PABHOBECHM U BBIPAXKECHUS KHP JUISL TUX COJICH.

0) Paccuuraiite, MOJsipHAs pacCTBOPUMOCTh KaKOW U3 coJieii O0JIbIIe U BO CKOJIBKO pas.

st MajiopacTBOPUMOIO JIEKTPOJIUTA CaCzO 4 KHP =2x 10_9.

a) Hanumure ypaBHeHHE FeTEpPOT€HHOIO PaBHOBECHS M BBIPAXKEHHE KHP JUISL OTOU COJIN.

0) Paccuuraiite Maccy () HOHOB KajbllHsl, KOTOpas HaXOAUTCSA B | J1 €ro HaCHIIIIECHHOTO
BOJIHOTO PacTBOpA.
17
JI71s1 KOMIUIEKCHOTO COCTMHEHUS K2[Zn(OH) 4] Ky'CT =5x10"".
a) YKaxuTe BHYTPEHHIOIO M BHEIIHIOW cdepbl, HOH-KOMILIEKCOOOpa3oBaTedb M €ro
KOOPAMHAIIMOHHOE YHCIIO, & TAKXKE JTUTAH/bI U UX J€HTaTHOCTD.

0) 3amumuTe paBHOBecHE OOpa30BaHUS KOMIUIEKCHOTO HOHA W BBIpAXKCHHE KyCT'

PaccuuTaiite KOHIEHTPAIMIO HOHOB anJr nocie no6asienus k 1 1 0,01 M pactBopa Zn(
NO3)2 0,14 mosns KOH.

ITpu no6asnenun k 1 11 0,01 M pactBopa AlCl3 0,07 monbs KF xoHIIEHTpaus HOHOB Al3Jr

7
B pacTBope yMmeHbmuiaach B 8x10° pa3. a) Hanumwure ypaBHeHHE peaKUUU
KOMIUIEKCOOOpa30BaHusl B MOHHOM BHUJIE, CUUTAS, YTO KOOPIUHAIMOHHOE YHCIIO ATFOMHHHUS

paBHO 6. 0) 3anUIIUTE BEIpAXKCHUE KYCT U PaCCUHMTANTE €€ BEIIMUNHY.

_ 13
JI71s1 KOMIUIEKCHOTO COETMHEHUS [Cu(NH3) 4]Cl2 KyCT =2,1x10"".

a) YKAXKUTC BHYTPCHHIOKO W BHCHIHIOKO C(bepLI, I/IOH-KOMHHCKCOO6pa3OBaTCHB n €ro

KOOPAUHAITMOHHOC YHCJIO, a4 TAKIKEC JIMT'aHJbl U UX JCHTATHOCTD.



06) 3anumuTe paBHOBecHE O00Opa30BaHMS KOMIUIEKCHOIO HOHAa U BBIPAXKEHHE KyCT'

. 2+
PaccuuTaiite koHueHTpauuo noHoB Cu~ mnocne npomyckanust B 1 1 0,01 M pactBopa

CuCl, 0,14 mons NH

2 3

8. ]I KOMILIEKCHOTO COSTMHEHUS [Co(en).,’]Cl2 (en= NHZCH2CH2NH2) KyCT =8,7x 1013

, a) YKaXWTe BHYTPEHHIOIO W BHEIIHIOK CQepbl, HOH-KOMILIEKCO0Opa3oBaTelib U €ro
KOOPAMHAIIMOHHOE YHCIIO, A TaK)Ke JUTaHAbl U UX JIEHTaTHOCTD; 0) 3alMIIUTE YpaBHEHUS

JINCCONMAIIAY, BBIPAXKECHUE KYCT W paccuuTanTe KOHIIEHTpAIHo HOHOB kKobansTa B 0,01 M
pacTBOpe KOMILIEKCHOTO coeqrnHeHus npu u3obiTke en 0,01 M.

Tewma. BoccTtanoBuTebHbIE u MeMﬁpaI—[HI)Ie NMOTCHIHAJIbI. OkucauTeJabHO-
BOCCTAHOBUTEJIbHBIC NMPOLECCHI B OMOJIOrHYEeCKHUX CHCTEMAaX, HallpaBJCHUE HX NMPTCKAHUA H

POJIb B JKU3HECACATECJIbHOCTH OPraHu3ima.

Lipumeput:

1. ns cucteMsl MnO2 (8.) +4H +2¢” Mn2Jr +2H

0
B, 2O E” (MnO

+ o 24
3 (rp), AH Mn"T) =+ 1.23

B.

a) 3anumure ypaBHeHue Hepncra-Iletepca must »Toit cuctembl. Kak wu3meHuTCSA

BOCCTAHOBUTEJIbHBIA MOTEHIIMAT 3TOW CHCTEMBI Tipu yBeanueHuu pH pactopa?
6) Onpenenure BO3MOXKXHOCTb CAMOIIPOU3BOJILHOTO IPOTEKAHUS PEAKLIUU
MnO2 (18.) + 4 HCl — MnCl2 + Cl2 + 2 H20 B YKa3aHHOM HaIlpaBJIEHUU B CTAaHJAPTHBIX

YCIIOBUSX, €CITH EO (Cl2 (r)/2C1') =+ 1,36 B. OtBer noareepaure pacuérom D/IC.

2. Jlns peaximm HC(O)H + HAJIH + H — CH,OH + HAJT

3

EV mant 1Y HAZH) = 0,320 B, £V (HC(OYH, 20 CH,OH) = 0,216 B. a) Paccuuraiire

0 .
DG ’310 9TOU PEAKIUU U OMNPEACIUTC BO3MOXKXHOCTH €€ CAMOIIPOU3BOJIBHOI'O IIPOTCKAaHUA B

YKa3aHHOM HANpaBJICHUH B CTAHAAPTHBIX Ouo102uyeckux ycnoBusx. 0) Hammmmure ypaBHeHHE
Hepncra-Ilerepca st cuctemsl, SBISIOLIEICS BOCCTAHOBUTENIEM U OIPENEIUTE, KAK U3MEHUTCS

€€ MOTEHIMAJ IPU YMEHbILIEHUU KOHIIEHTPAIIUH OKUCIECHHON (POPMBI.

3. Jlns cucTeMBI CH3C(O)COO_ (mapysar) + JH +2e- CH3CH(OH)COO_ (maxrar)



_|._
E0 (mupyBat, 2H /makrar) = +0,228 B. a) 3anumurte ypaBHenue Hepucra-Ilerepca. Kaxk
W3MEHUTCA NOTEHIMal 3TOM CHUCTeMBl NPHU YMEHBIIEHUM KOHIIEHTpanuu nupyBara? Kax

Ha3bIBaeTcs 3TOT nmoteHuuan? 6) OmpenenuTe BO3MOKHOCTH CAMOIMPOU3BOJILHOTO MPOTEKAHUS

peakiuu CH3C(O)COO_ +H + HAJH — CH3CH(OH)COO_ + HAI[+ B CTaHAAPTHBIX

OMOJIOTHYECKUX YCIOBHUAX, €CIU EO‘ (HAI[+,H+/ HAJIH) = —0,320 B. OtBer moaTBepaute
pacuérom D]JIC.

COOH + H,0 E" (H,0,,2H"/ H,0) = +1,360 B,

Jist peakium CH3C(O)H + H202 "CH 70,5,

3

EO' (CH3COOH,2H+/CH3C(O)H) = —0,532 B. a) Paccuuraiite DGO’310 ATOM peakiuu u

OTIpe/ieNINTEe BO3MOXHOCTh €€ CAMOIIPOU3BOJILHOTO MPOTEKAHUSI B CTAHIAPTHBIX OUOI02UYECKUX
ycrnoBusix. 0) Hamummure ypaBHenue Hepucra-Iletepca s cucTeMbl, SBISIOIICHCS
OKHUCJIMTENIEM M OIpeaeNuTe, Kak U3MEHHUTCS BeJMYMHA €€ MOTEeHIHMala Impu yMmeHblneHun pH
pacTBopa.

3a4veTHbIi OnJIeT 1JIs1 IPOBEACHUSA 3a4€Ta

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)
Kadeapa xumnu UOPMX

Bbuier Ne

JUIs ipoBeieHus 3adera no aucuuiuimae b.1.0.53 «Xumusi»
110 IIPOrpaMMe CHealInTeTa
I10 CIIELUATbHOCTH
«31.05.03 CromaTosnorus»
HaNpaBJIEHHOCTH (IPOpHUIIb)

«Cromaronorusa»

1. 6 6annos

+ + 2+ -
Breknerounast sxunkocth umeeT coctaB (MMonb/i): [Na | =140, [K ]=5,[Ca™ ]=5,[Cl ] =
105, [HCO3_] =30, [H2PO4_] = 20. Paccuuraiire:
a) OCMOJISIPHOCTh M1 OCMOTUYECKOE JIaBJICHHE BHEKJIETOUHOM skuakoctu mipu 37 °C (4 6amna);
0) MOJIIPHYIO KOHIIEHTPALIUIO CaCl2 B PacTBOpE, U30TOHUYHOM dTOMY (2 6amna).
2. 4 6anna

Jiis peakiuu OposkeHus TIoKo3bl: C 6H120 6(18) " 2C2H 5OH (%) + 2CO2 (rasy A06pH0 298(C2

H.OH

5 (>1<)) —393,5 x1x/MOIb.

=278 Wllacom, A ¢ 17 106(COy )=




a) Paccuuraiite A06pH0 298(rn101<o351), eciu ApeaKLII/II/IHO 298~ —83 x/Ix (2 6anna).

6) Ouenute KayecTBeHHO (0e3 pacu€ra) 3HAK HM3MEHEHUS DHTPONUU U OLEHUTE pPOJb

SHTPOMUIHOTO ¥ SHTAIBIUHHOTO (PaKTOPOB JUIst ATON peakiuu (2 6anna).

3. 4 6anna
Koncranra snumunanmm (k) mapaieromMosia u3 opranusma (peaxiys mepBoro mopsiaka) mpu 37 ©

C cocrasiser 0,1725 Ilacil.

a) 3anuIuMTe KHHETUYECKOe YpaBHEHUE JUId 3TON peakuu U u300pa3ure rpadux
3aBHCUMOCTH KOHIICHTpAllUU TpernapaTa B OpraHu3Me OT BpeMeHH ¢ = f{¢) (2 Oanna).
6) PaccunraiiTe Bpems, 32 KOTOpOE KOHIEHTpALUs JAHHOTO IIpernapara B

OpraHu3Me yMEHbIIHUTCS B 4 paza (2 6amnna).

4. 10 6annos
Nmerotcs 0,125 M BogHbIie pacTBOPHL: 1) HZS n2)C 6H 5COONa.

a) VYKaxxure THI KaXXJI0T0 M3 JBJICKTPOJIHUTOB, HAIMHMIIWUTEC MPOTOJIUTHUYCCKUEC PABHOBCCHA B
Ka)KJIOM PacTBOpPE M KaU€CTBEHHO OIICHUTE XapakTep cpeiabl (4 6amia).

6) I[IpuBenute Gpopmyiibl s pacuera pH 3TUX pacTBOPOB U pacCUUTANTE UX 3HAYCHUS. pKal(H

2S) =6,97; pKa2(H2S) =11,14; pKa(C6H5COOH) =4,20 (6 6amioB).

5. 5 6annos
B 1 n amunokucnotHoit OydepHoit cuctemsl conepxkutcs 0,2 MoJb TIUIMHA (NH2CH2COOH
JrNH3CH2COOi) u 0,05 MOoJIb €ro HATPHEBOU COJH (NH2CH2COONa), JUTSL TITMIMHA pKa1 =

2,34, pKa2 =9,60. JI;st 3TO# CUCTEMBI:

a) YKaXWUTe COIpPSHDKCHHYIO KHCJIOTHO-OCHOBHYIO Iapy, HHTepBal OyQepHOro aeicTBus,
bopmyny ans pacueta pH u paccuuraiite ero 3Hauenue (4 6asmna);
0) HamUIIKMTE HOHHOE YPaBHEHUE PEAKIIMU, OTpaKkarolee MexaHu3M Oy(hepHOro AeicTBus 3TOH

cUCTeMBbI pu AobaBneHun Hebobioro konudectsa HCI (1 6amn).

6. 5 bannos

JI71s1 KOMIUIEKCHOTO COCTMHECHHUS [Cu(gly)z] (gly = NH2CH2COO_) KYCT =3,5% 1015

a) YKaxuTe KOMIUICKCOOOpa3oBaTellb, €r0 CTEIICHh OKUCIICHHS M KOOPJIUHAIMOHHOE YHCIIO,
JIUTaH/Ibl U UX ICHTATHOCTH (2 Oaia).

6) 3anumure YpaBHCHHUC AUCCOONHAIINN KOMIIJICKCHOI'O COCAWHCHUA, BBIPAKCHUC KyCT n

paccuuTaiiTe KoHIeHTpauo noHoB menu B ero 0,01 M pactBope (3 6amna).

7. 14 6annos

a) JlomumuTe ypaBHeHHS peakiinii (1 6a/U1oB 3a KaKIYI0 Peakiuio):

1) 2)




CH-
| (3.3 . T .
HC— & o, -cn—c,-2% Q(.H CHCH; + HCl —=

|
CH;

3) CH,=CH-CH=CH,, + (1 mons) HCl 4) /TN L AlCl;
2 2 & —CH; + CH;Cl ——=
— AN .r’.:"r i o
5 (CH3)sN + CH3l— 6 0
) ) cclh—c? + HOo —>
u 2
7) e H™ 8) 2 Ol C,.;.O H”
C,H;—CZ T < CHs-CO -
&l NHCT Ij fH.:[pOJIPB SKoA (‘g_gﬁ?{g?{(_‘l?ll;lgiﬂﬂﬁﬂ

6) Jns kaxIol peakuuu yKaXuUTe €€ Ha3BaHue (nepokcuomoe OKucieHue, uopamayus,

2UOPONIU3, ATKUIUPOBAHUE, AYUIUPOBAHUE U M.O.); CAMBOJI MEXaHU3Ma peakuuu: S Jre A B S B A N

u m.0) ¥ HA30BUTE NPOJYKTHI WM YKaXHUTE UX Kiacc (4 6anna).

B) Jly1s1 peakiuu &) mpeyioKUTe CXeMy MexaHnu3ma (2 6aa).

8. 2 banna

Hazosure crepeonzomep, nucnonb3ys D,L- u R,S-HOMEHKIATypbl:
CHs

HaN—H
c-0
H

3aBenyromuii kageapoit Kapenpa xumun UOMX Herpebenkuii B. B.




8. MeToauyeckne ykazanusi 00y4aUUMCs 10 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
MeTtoauyeckue yKazaHus JJsl OATOTOBKH K 3aHSITHAM JIEKIIMOHHOT0 THIIA
1. Umeth noctym k cetu "MuTepuer".
2. MeThb TeTpanb A1 3alIUCH KOHCIIEKTOB.
3. O3HaKOMUTKCS ¢ YU€OHBIM MAaTEpUAJIOM IO YYCOHHKY, yIeOHBIM IMOCOOMSIM, & TAKKE JICKTPOHHBIM
00pa3oBaTeNbHBIM pecypcaM ¢ TEMOU TaHHOH JICKITUH.
4. 3anucaTh BO3MOXHBIE BOIPOCHI, KOTOpBIE CleAyeT 3aJaTh MpernojaBaTesio Mo MaTepuaity
W3YYECHHOM JICKIIUH.
MeTtoauyeckue yKa3aHus JJsl OJATOTOBKH K 3aHSTHAM JIA00PATOPHO-NPAKTHYECKOI0 THIIA
1. [IpocaymaTh JEKLKIO, 3aMUCAHHYIO B INYHOM KaOMHETE CTY/A€HTA, U 3aKOHCTIEKTUPOBATh €€.
2. O3HAKOMHUTBCA C TEOPETHUYECKUM MAaTepUaroM, H3JI0OKEHHBIM B Y4ye€OHHUKAX, METOIUYECKHX
MOCOOUSIX U B JINYHOM KaOWHETe CTYACHTa; IPU HEOOXOJUMOCTH KPaTKO 3aKOHCIIEKTUPOBATH €TO0.
3. BbInogHUTE MTUCHMEHHO JIOMAIlIHEee 3aJaHus AJIs MOATOTOBKH K 3aHATHIO (PEIIUTh 3a/1a4H, OTBETUTh
Ha TEOPETUYECKUE BOMPOCHI, HAMUCATH PEAKIIHH).
4. BelydnuTh OCHOBHBIE 3aKOHBI 1 (POPMYJIBL, IO KOTOPBIM MPEAIAraloTCs pacueTHBIC 3a/1auH.
5. BBIyuuTh CTpYKTypHBIE GOPMYIIBI M Ha3BaHUSI OPTaHUYECKUX COCTMHEHUH U OMOMOJIEKyY (0OBIYHO
B JIOMalIHEM 3a/IaHuU YKa3aHO, KaKHe UMEHHO)
6. O3HaKOMUTBHCS U 0OPMUTH JIAOOPATOPHYIO pabOTY MO TEME 3aHSTHS.
7. O3HaKOMUTCS C TECTOBBIMH 3aHATUSAMH T10 U3Yy4aeMO TeMe B JINYHOM KaOMHETE CTyACHTa, IPOUTH
CaMOKOHTPOJILHOE TECTUPOBAHUE.

Metoauyeckue ykasaHusi AJ1s IOATOTOBKH K KOJJIOKBHYMY (TeKYIUHMi PyOesKHbII KOHTPOJIb)

1. JIns mOATOTOBKU K TEKYIIEMY PyOSKHOMY (MOIYJIHHOMY) KOHTPOJIO OOyJaromIeMycsi CIeayeT
U3Y4YUTh yueOHBIM MaTepuana Mo TemMaMm M (MJu) pas3fesiaM JHUCLUUIIMHBI, BKIIOYEHHBIM B JaHHBIN
pPyOEKHBIN KOHTPOJIb.

2. O3HaKOMHUTBCS C IPUMEPOM OuJieTa B IMYHOM KaOUHETE CTYIEHTa.
3. Ilpopabotath (WM TOBTOPHTH) 3aMaHus (pacueTHBIC 3a7a4H, PEAKIIUH, CTPYKTYPHI BEIIECTB),
KOTOpBIE JaBAJINCh HA KaKJIOM 3aHATHH U OMyOJuKOBaHbl B «COOpHUKE METOJUYECKUX MaTepUajIoB)

Y BBUIOXKEHEI B JINYHOM KaOWHETE CTYACHTA.
MeToanuyecKkue YKazaHud JJd MOATOTOBKHU K 3a4€Ty

1. O3HAaKOMHTHCSI C MPUMEPOM OmiieTa, BBIHOCUMOTO Ha MPOMEXYTOUHYIO aTTECTalHi0 B (Gopme
3aueTa.
2. [Ipoananu3upoBaTh MaTepual U HAMETUTD I1OCJIE0BATEILHOCTD €0 TOBTOPEHHUS.
3. Onpenenuth HauboOIEE MPOCTHIE U CIOXKHBIE TEMbI U (W) pa3Aesibl JUCIIUILINHEL.
4. IloBTopuTh MaTepuall 1o Haudosee 3HaUUMbIM/CIIOKHBIM TeMaM U (WIH) pa3zesiaM JUCLUIUIMHBI 10
KOHCIIEKTaM JIEKUUH U y4yeOHOW JuTepaType, a TakkKe 3JEKTPOHHBIM 00pa30oBaTEIbHBIM pecypcam;

npopaboTaTh (UM MOBTOPUTH) 3aJjaHus (pacyeTHbIE 3a/1a4M, PEaKLUU, CTPYKTYPBbI BEIIECTB), KOTOPbIE



JaBaJIMChb Ha KaXJIOM 3aHATHUH H OHy6JII/IKOBaHI:I B «C60pHI/IKC MCTOAUYCCKUX MATCPUAJIOB» U

BBUIOKEHEI B IMYHOM KaOHHETE CTyACHTA.

MeToanyeckue yka3aHus JJI CAMOCTOSATeIbHOM padoTsl ctyaentoB (CPC)

3akperuieHne U yriryOJieHHe MOJNyYeHHBIX 3HAHHM, YMEHUI M HABBIKOB, MOWUCK U MPHUOOpPETECHUE
HOBBIX 3HAHWM, BBIIIOJIHEHHE YYEOHBIX 3aJaHHM, MOATOTOBKY K MPEACTOSIIUM 3aHATHSIM, TEKyIIEMY
KOHTPOJIIO YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIUU.
BrinonHenue 1oMalHuX 3aaHui OCYIIECTBIsIETCS B hopMe:
- paboTel Cc Yy4eOHOH, y4eOHO-METOAUYECKOWM W HAYUYHOW JHTEPaTypol, IJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu (HApUMep, IPOCMOTP BUIACONEKIINN), KOHCTIEKTaMH 00Yy4aroIerocs:
YTeHHEe, W3yueHue, aHaius, cOop u 0600menue nHpopmauu, e€ KOHCIEKTUPOBAHUE; MOATOTOBKU
OTBETOB Ha BOMPOCHI;
- pelleHHs 3aJay, BBHIMOJHEHUS NUCbMEHHBIX 3aJaHUi U YNPAXKHEHUM, HANMCAHUS CTPYKTYPHBIX

(I)OpMy.H OpraHn4CCKux COCIMHEHUM U ypaBHeHI/Iﬁ XUMHUYCCKUX pealcuﬂﬁ.



9. Y4eOHO-MeTOAMYECKOE,

JMUCIUIINHDI

9.1. IlepeyeHs JiMTEpaTYpPhl IO TUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumeHnoBanmue, aBTop, roj Pexomenayercs npu Koan4yecTBo |IJJIeKTPOHHBIN aapec
n U MeCTO M3IaHus U3yYeHUH Pa3esioB  |IK3eMILISPOB pecypca
n JTUCIHHUILIMHBI B OMOJIHOTEKE
1 2 3 4 5
1 [buoopranuyeckas XUMUS: OCHOBBI CTpOEHUS U https://www.

y4ueOnuk, TrokaBkuna H. A., [peakimoHHOMN studentlibrary.ru/book
baykos 10. U., 3ypabsn C. CIOCOOHOCTH /ISBN9785970472095.
2.,2023 OpPTraHUYECKUX html
COCIMHEHUH B
OHOJIOrMYECKUX CUCTEMAaxX
2 |buodusnueckas u PaBHOBeCHS B KUIKUX 1818
OvoHeopraHuyecKast XUMHS:  |Cpelax OpraHu3mMa
Y4eOHUK U MEIUIUHCKUX  |OCHOBBI (PU3UUECKOM
BY30B, Jlenckuii A. C., XUMUU B IPUMEHEHHUH K
benasun U. 10., beumnkun C.  |pusnonornueckum
10., 2008 nporueccam
3 |buoopranuyeckas XuMus: OCHOBBI CTpOEHUS U 118
y4eOHUK I CTY/IEHTOB PEaKIMOHHON
By30B, TrokaBkuHa H. A., CIIOCOOHOCTH
bayxkos 1O. U., 2006 OpraHUYeCKHUX
COEeIMHEHUN B
OHOJOTMYECKHUX CUCTEMAaX

4 |PykoBOACTBO K OCHOBBI CTpOEHUS U 1522

71a00PATOPHBIM 3aHATHUSAM MO  |PEAKIIMOHHOMN

OMOOPTraHNYECKOU XUMUU: CITOCOOHOCTH

y4eOHOe 1mocoOue It By30B, |OPTraHUYECKUX

TroxaBkunaa H. A., 2009 COeIMHEHNH B

OMOJIOTMYECKUX CHCTEMax

5 |buodusnueckas u PaBHOBeCHS B KUIKUX 502

OMOHEOpraHuYecKas XUMHS:  [cpefax opraHusma

[yaeOHMK ais MeIMIIMHCKHX  |OCHOBBI (hU3HUECKOM

By30B], Jlenckuit A. C., XUMUU B IPUMEHEHUH K

benasun U. 1O., beumnkun C.  |pusznonornyeckum

10., 2020 npoueccam




Y4eOHHUK JUI MEIUIUHCKUX
By30B, TrokaBkuHa H. A.,
baykos 0. U., 3ypabsu C.
3.,2010

PEaKUMOHHOU
CIIOCOOHOCTHU

OpraHUYECKUX
CO€IUHEHMUH B

OMOJIOTMYECKUX CUCTEMaX

OO0mras xumus: yueOHUK 11 |PaBHOBeCHS B JKHUIIKHX 1772
MEIUIMHCKUX BY30B, [IoNKOB |cpenax opraHusma
B. A, Ily3akos C. A., 2010 OcCHOBBI pU3HUECKOU
XUMHH B IPUMEHEHUH K
buznoIornuecKuM
nporeccam
OO6mas Xxumusi: y9eOHUK, PaBHOBecHd B )XKUIKUX https://www.
[TorikoB B. A., Ily3akoB A. cpenax opraHu3ma studentlibrary.ru/book
C., 2010 OcHOBBI (hH3HUECKOI /ISBN9785970415702.
XUMHH B IPUMEHEHUH K html
(U3HOIOTHYECKUM
nporeccam
buooprannueckas Xumus: OCHOBBI CTpOEHMS U 1522

9.3.

00pa30BaTeJBbHOI0 IMpouecca Mo AUCHHUIVINHE (MOAYJI0), BKJIKYAsA NepeYeHb NMPOrpaMMHOIO

9.2. Ilepeyenb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANIMOHHOU ceTH «HTepHeT», B TOM

yucje npoeccCuoHAIbHBIX 023 JAHHBIX, HEO0OXOAUMBIX IJI1 OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

1. The Blue Book — odununansnoe pykxoojactso IUPAC no nHomenkiarype http://www.acdlabs.

com/iupac/nomenclature/ (Ha aHTTTUIICKOM SI3BIKE)

2. Caiit kadeapsl xumun UOMX: http://www.rsmu.ru/ — crpykrypa — WHcTuTyT Qapmanuu u

MEIUITMHCKONU XUMUN — Kadeapa xumun UOMX

AT AN

1. ABTOMaTU3UPOBAHHBII

Ilepeyenr WHGPOPMALUOHHBIX TEXHOJIOTHUIA,

MH(}pOpMaLMOHHBIN

Poccuiickas rocynapctBennas 6ubdnuoreka https://www.rsl.ru/

Poccuiickas HarmoHanpHas 6ubauoreka https://nlr.ru/

OBC «KoHncynbTanT cryaenta» www.studmedlib.ru

obpazoBarenbhas cpena PHUMY um. H.U. [Tuporosax»

2. Cucrema ynpaBlieHUs] 00ydYeHUEeM

KOMIIJIEKC

ol0ecrieyeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HAJIMYMH)

«Iludposas

OnektponHas oubmmoreynas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/

HCIOJB3YEMbIX P OCYHIECTBJICHUMU

AIMHUHUCTPATUBHO-



9.4. MaTepuaJIbHO-TeXHHYeCKOe ofecnevyeHue TUCIHILIMHBI (MOYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-

TEXHUYECKOTO olecredeHus: oOpa3oBaTeIbHON ACATEILHOCTH ISl pealu3anuud 00pa3oBaTeIbHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

CaMOCTOSITENIbHOM pabOThI
00ydJaronumxcsi, OCHaIEHHOE
KOMITBIOTEPHOW TEXHUKOH C
BO3MO>KHOCTBIO
MOJIKJIFOUEHUS K CETH
HuTepHeT u obecrieueHueM
JIOCTyTa B 3JIEKTPOHHYIO
MH(GOPMaIMOHHO-
00pa3oBaTeNbHYIO Cpey

OpraHu3aIu

Ne | HaumeHnoBaHue Ilepeuennb cnenuaJIM3MpPoOBaAHHOI Mebes N, TEXHHYECKUX

N |000py10BaHHBIX YUeOHBIX | CpeaCTB 00y4YeHus:

/m | aynuropuii

1 [Ayautopus mis npoenenus |HoytOyk , locka menoBas , BeitsokHo# mkad , BoamoxHOCTh
3aHSTHUN JEKIIUOHHOTO THIA, |MOAKIIOUeHUs K ceTH «HTepHeT» u obecneyeHus J0CTyna B
3aHSTUI CEMUHAPCKOTO TUIA, |EKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYO Cpeay ,
TPYIIOBBIX U Crounbl , Ctynbst , DkpaH ains npoekropa , LLITopsl 3aTeMHeHbIe
WHIWBUIYaJIbHBIX (nns mpoexTopa) , Kommbroreps! amnst o0yuarommxes ,
KOHCYJIbTAIINH, TEKYIIEro CrekinsiHHBIC NTAT0YKH , [IpoOupku , CriupToBKY , Jlepxarenu
KOHTPOJIS ¥ IPOMEXKYTOUHOM |ais mpobupok , Ctakansl , Tepmomerp , Kanopumerp ,
aTTecrauuu, obopynoanHas |Llunmunapsr , Konbsr , Habop nnnukaropos , [lunerku ,
MYJIbTUMEAUMHBIMU U Konnueckue xon6sl , bropetku , Boponku , I'pymiu , ApeomeTpsl
WHBIMU CpeJICTBaMU 00yueHus |, MepHbIe KOJIOBI

2 (lTomewmenue mis VYuebHast MmeOeIb (CTOJIBI, CTYJIbs), KOMIIBIOTEPHAsI TEXHUKA C

BO3MOXXHOCTBIO NOJIKIIFOUeHUs K cet «HTepueT» u
o0ecreyeHneM 10CTyIa B AIEKTPOHHYIO0 HHPOPMALIMOHHO-

00pa3oBaTeNbHYIO CPEAy




3 |YuebOnas ayautopust st YyeOHast MeOenb (CTONBI U CTYJIbS JUIS 00YYarOIIUXCs), CTOI,
MPOBEJICHUS MPOMEKYTOYHOMN |CTYJ MPENOoIaBaTesl, MEPCOHATBHBIN KOMITBIOTEP; HAOOP

aTTecTaluu JIEMOHCTPAIIMOHHOTO 000py0BaHMs (IIPOEKTOP, IKpaH, KOJIOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HEeoOXoaumocTh). bubiaroreynsiit poH] yKOMIUIEKTOBAaH
MEYaTHBIMU W3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 Yuclia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OOyuatomuMces o0ecriedeH JocTyn (yAalleHHBIH JOCTYI), B TOM YHCIE€ B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, IUCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccruoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJIEKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl TNeYaTHBIMU W (WMJU) 3JIEKTPOHHBIMU

O6paSOBaTeHBHHMI/I pecypcamMu B (bopMax, aJ[alITUPOBAHHLIX K OI'PAHUYCHHAM UX 300POBbA.
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