(henmepabHOE TOCYAAPCTBEHHOE OIOHKETHOE 00pa30BaTEIILHOE YIPEIKICHHE BRICIIIETO 00pa30BaHUs
«TBepckoii rocyapcTBeHHbIH MEAULMHCKUI YHUBEPCUTET»
MunucrepcerBa 3apaBooxpanenus Pocceuiickont @eaepauuu

Kadeapa xumun

PaGouyas nporpaMmma Iy CHUIINHBI
Xumusa

JuIst oOyJaronmxcs 1 Kypca,

HaIpaBJICHUE TIOJITOTOBKH (CIICIIUATBHOCTD)
31.05.03 Cromaronorus

dbopma oOyueHus
OYHast
TpynoeMKoCTh, 3a4eTHBIE €MHHIIBI/9achl 53.e /180 u.
B TOM YHCJIC:
KOHTaKTHas paboTa 70 u.
CaMOCTOSITeNIbHAs paboTa 110 u.
[TpomesxyTouHas arrectanus, hopma/cemectp | Oxsamen | 1l cemecmp

Tseps, 2025



Paspaborunku: 3aBenyroomias kadenpoit xumwuu, 1.0.H., mpodeccop 3ybapeBa ['.M.;
npodeccop kadenpsl Xumun, K.X.H., JoueHt Jlonuna H.IL.; nouent xadenpsr xumun, k.0.H.
bopnuna I'.E.;

BHemiHsisi pelnieH3usi 1aHa JOIEHTOM Kadeapbl OMOTEXHOJIIOTHH, XUMUH U CTaHAAPTHU3AIUN
TeI'TY, k.x.H. O)xumkoBoii E.B.

Pabouas mporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl XUMHAH
«12» mas 2025 . (mpoTtokoi Ne 8)

Pabouas mporpamma paccMoTpeHa U 0100peHa Ha 3aceJaHuu ITPO(UILHOTO METOAUYECKOTO
coBeTa
«20» mas 2025 r. (mpoTtokoi Ne 5)
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|. [losicHUTEILHAA 3aIIMCKA

Pabouas mnporpamma AWCHMIDIMHBI pa3paboTaHa B COOTBETCTBUU C (henepaabHBIM
TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CcTaHAapToM Bbicuiero oOpasosanus (PI'OC BO) mo
HanpasieHuto 31.05.03 Cromaromorusi, yrBepxaeHHbIM [Ipukazom MwunHoOpHayku Poccum ot
12.08.2020 N 984 (pen. ot 27.02.2023) «OO6 yrBepkaeHHH (enepaTbHOTO T'OCYIapCTBEHHOTO
00pa30BaTEILHOTO CTaHIapPTa BBICIIErO 00pa30BaHUs — CICIUAIMTET 10 crnienuanbHoctd 31.05.03
Cromaronorusi», ¢ y4€TOM pPEKOMEHIAIMA OCHOBHOW TMPO(ECCHOHATEHON 00pa30BaTeIbHOM
nporpammbl (OITOIT) Beiciero oopa3zoBaHusl.

1. Heab 1 32724y M CHUILIMHBI
Llenpt0  OCBOGHMS ~ JUCIMIUIMHBI  siBisiercss  (GopMupoBaHHE Yy  OOydaroIIUXCs
oOmienpodecCHOHANBHBIX KOMIIETCHIMK Ul OKa3aHUs KBATM(PUUIMPOBAHHONH MEIUIIUHCKOU
MIOMOIIIM B COOTBETCTBHH C (peiepabHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM.
3ajiauamMy OCBOECHUS TUCUMILIMHBI SIBIISTFOTCS:
e (QopmupoBaHuE y HACEJICHNUs, TAIIUEHTOB U YWIEHOB UX CEMEW MOTHBALMH, HAIIPaBICHHON
Ha COXPaHEHUE U YKPEIJIEHUE CBOETO 3/10pPOBbsS U 3/I0POBbS OKPYKAIOILINX;
® aHaIM3 HAy4YHOW JHUTepaTyphl U OQPHUIMAIBHBIX CTAaTUCTUYECKHUX O030pOB, ydacTue B
MPOBEJCHNUN CTATUCTHYECKOTO aHalu3a U IMYOJIMYHOE MPEJCTaBICHUE MOTyYEeHHBIX
pe3yJIbTaToB;
® yyacTUME€ B PEIICHHH OTHAEIbHBIX HAyYHO-HCCIIEIOBATEIbCKMX M HAay4YHO-TIPUKIIAIHBIX
3a7a4 B 00JacTH 3JpaBOOXpPAHEHUs] 10 JUArHOCTUKE, JIEYEHHMIO, MEIULUHCKON
peadbwIMTaK U MPOPUIAKTHKE.

2. [Inanupyembie pe3y/IbTaTbl 00y4eHHs 10 JHCHHILIMHE

DopMupyeMble Nuaukarop nocruskeHui ILnanupyemble pe3yJibTaTbl
KOMIIeTeHIIUH o0yueHust
B pesynbrate usydenus
JCHUIIMHBI CTYJICHT JIOJKEH:
OIIK-8. Cnocoben | Monk-s-1 Mcnonssyer ocHoBHble | MJI OIIK 8.1 3HaTh: oCHOBHBIE
HCIOJIb30BaTh (bU3UKO-XMMUYECKHE, (bU3UKO-XUMUYECKUE,
OCHOBHbBIE (DU3UKO- [MaTeMaTHYECKUE U €CTECTBEHHO- MaTEeMaTHYECKUE U €CTECTBEHHO-
XUMUYECKHE, Hay4HbIE TOHATHS U METO/IBI, Hay4HbIE TOHATHS U METOJIB,
MaTeMaTUYECKHE U [KOTOPBIE UCIIONB3YIOTCS B KOTOPBIE UCTIOJIL3YIOTCSI B
€CTECTBEHHO- MeTUITHHE. MeTULIMHE.
Hay4HbIE MOHATHS U YMeTn: 1UcnoIb30BaTh OCHOBHBIE
METO/IbI TIPU (bU3UKO-XUMUYECKHE,
peleHnn MaTeMaTUYECKUE U ECTECTBEHHO-
poQecCHOHATBHBIX Hay4HbIE METO/IbI, IPUMEHSIEMBIE B
3ama4 METMIIUHCKOM MpaKTHUKe.
N Jonk-s-2 MaTepnperupyer N1 OIIK 8.2 3naTb: OCHOBHBIE
TAHHBIE OCHOBHBIX (PU3UKO- nokazaTenay GU3NKO-XUMUYECKHX,
XUMHYECKHX, MATEMaTHUECKUX U MaTEeMaTUYECKUX U €CTECTBEHHO-
€CTECTBEHHO-HAYYHBIX METOJIOB HayYHBIX METOJIOB HCCIIEIOBAHUS
MCCIIEJOBaHHUS IIPH PELICHHUE IpH perieHne NpodhecCHOHATBHBIX
npohecCHOHANBHBIX 337a4. 3ajiay.
YMerhb: uHTEpIpETUPOBATH
aHHbIE OCHOBHBIX (PU3HKO-
XUMHYECKHX, MAaTEMaTHUECKUX U




ECTECTBEHHO-HAYYHBIX METOJIOB
MCCIIE0BaHNUs IIPU pELLICHUE
po(hecCHOHAIBHBIX 33/1a.

N Jonk-s-3 [IpuMeHsIOT OCHOBHBIE
(bH3UKO-XUMUYECKHX,
MaTeMaTHYECKHX U €CTECTBEHHO- N OIIK 8.3 3uaTh: OCHOBHEIC
HAYYIHBIX METOJIbI UCCIICAOBAHUS MPU (DU3UKO-XUMHUIECKUE,
peteHny Mpo(ecCHOHANTBHBIX 331a4. MaTeMaTHYECKIE U €CTECTBEHHO-
HAYYHBIE TOHATHS U METO/IBI,
KOTOPBIE UCTIOIB3YIOTCS B
METUTTHHE.

YMeTh: IPUMEHSITh OCHOBHBIE
(bM3UKO-XUMHUYECKHE,
MaTeMaTHYECKHE U €CTCCTBEHHO-
HAYYHBIC METO/IbI, IPAMEHSICMBIC B
MEIUITUHCKOM MPAKTHKE.

3. MecTo AUCHMILIMHBI B CTPYKTYpPe OCHOBHOI NPO(hecCHOHATBLHON 00pa3oBaTe/IbHOMI
NPOrpamMMbl
Juctnmmina «XUMMS» Bxomut B O6s3arenbHyto yacth bioka 1 OIOII cnenmanurera.
1) Jlyis1 yCHeIHoro OCBOSHMSI TUCIMILTHHBI YPOBEHb HAYaIbHO# MTOJITOTOBKU JIOJDKEH BKIIFOYATD!
e Xxopomme 0a30Bble 3HAHUS [0 JAaHHOW JUCLUUIUIMHE, [IOMY4YEHHbIE B CpeIHEM
00pa30BaTeIbHOM YUPEKAECHUN
e [IOHMMaHHE U AaKTHBHOE HCIOJIb30BAaHNE XUMUUYECKONW TEPMUHOJIIOTUU
® HaBBIKU pEIlIEHUs 3aJa4 M0 0011el, HEOPraHUYECKOW U OpPraHUYECKON XUMUU
® HaBBIKM HANMCAaHUSA XUMHUYECKMX CHMBOJIOB, (POPMYJ BELIECTB MO HEOPraHUYECKOU U
OpraHMYECKON XUMHUM, XMMUYECKUX PEaKIUil MO BCEM H3y4aeMbIM pa3jieiaM XUMHH,
COCTaBJIATh CXEMBI 3JIEKTPOHHOTO CTPOEHMSI, FNEKTPOHHBIE U JIEKTPOHHO-Tpaduyeckue
(GopMyJbl 3JIEMEHTOB, ONPENENATh TUIl CBA3M B MOJEKyJaX, KiIaccu(UIUpoBaTh
XUMHUYECKHE PEAKIIUN
® yMEHHE M0JIb30BaThCSl OCHOBHBIMU TaOIUIIaMH 110 AUCLUIIIINHE
e 3HAHMUS OCHOBHBIX MpPaBUJ TEXHUKH O€30MACHOCTH NpU paboTe B XUMHYECKOH
nabopaTopuu, 3HaHUS MNPOCTEHIIEro JabOpaTOPHOro OOOPYIOBaHMS M XHMHUYECKOM
OCYZbl
2) ConepxatensHo mucimuimHa  «XWMUSI»  oObenuHsier w30paHHBIE — pa3ieibl
OpraHWYECKON, HEOPTaHUUECKOU, PU3NIECKON, KOJJIOMTHON M aHATUTHIECKON XUMUH, UMEIOIIINX
CyIIeCTBEHHOE 3HaYeHHUe 151 GOPMUPOBAHMS €CTECTBEHHO — HAYYHOT'O MBIIIUIEHUS CIIELUAINCTOB
MeauIMHCKoro npoduiisa. Kaxaplii pa3aen AUCHUILIMHBI BOOPYXKAET CTYAEHTOB MEIUIIMHCKOTO
By3a 3HAHUSIMH, KOTOPbIE EMYy HEOOXOAUMBI ITPH PACCMOTPEHUH (PU3UKO — XUMHUUYECKOM CYLTHOCTH
Y MEXaHU3Ma [IPOLIECCOB, IPOUCXOAAIINX B OPraHU3ME Y€JI0BEKa HA MOJIEKYIISIPHOM U KJIETOYHOM
YPOBHE; pacCMaTpPUBAET 3TH MIPOLECCHI C FHEPTETUUECKON M KHHETUYECKOM Mmo3uiuii, popmupyer
YMEHHUE BBINOJIHATh pacyeThl MapaMeTpoB 3TUX INPOLIECCOB, MO3BOJSAET Ooyiee TIyOOKO MOHSTH
(GYHKIIMH OTAENIBbHBIX CUCTEM OpraHMU3Ma B LIEJI0M, a TAK)KE €ro B3aUMOJICHCTBHIE C OKpY Karolei
cpenou.
Jannast jauciuIuiiHa siBisieTcss 0a30BOM 4acThiO JUISI W3YYEHHUS MOCIEAYIOIIMX JWCLUILUINH
€CTECTBEHHOHAYYHOT'O LIUKJIa: OMOXHUMHUSI;, HOpMaJIbHAs! (PU3HOIIOTHS; TATOPU3HOIOTHS, KIIMHIYECKAst
naTou3noI0THsT; (hapMaKOJIOTHSL.
4. O0béM TUCHUILUIMHBI COCTABJISIET:



2 cemectp: 5 3auetHbIxX equnmil, 180 akagemudeckrx yaca, B ToMm umcie 70 4acoB, BBIIETICHHBIX
Ha KOHTAKTHYIO pabOTy OOy4arolmMXcsi ¢ IperojaBarelieM, 27 4acoB Ha 9K3aMeH M 83 dvaca Ha
CaMOCTOSITENbHYIO paboTy 00y4aroLIUXCS.
5. O0pa3oBaTesibHbIE TEXHOJIOTHH
B nportiecce ocBoeHUsT AUCIUILTUHBI UTT (YOPMHUPOBAHKSI KOMITETEHIIUU HCTIONB3YIOTCSI:
e 00pa3oBaTelbHBIC TEXHOJIOTHH:
- JIeKIHSI-BU3yaTH3aIus
- mpoOneMHas JEKIHs
- 1abOpaToOpHBIA MPAKTUKYM
- Macrtep-Kiace
- yueOHO-HCCIIeIOBaTEeNbCKas padoTa CTYICHTOB
- METOJ MaJIbIX TPYIII
e  (HOpMBI TEKYyIIETO U PyOEIKHOTO KOHTPOJISI YCIIEBAEMOCTH:
- TECTHpPOBaHUE
- OIIEHKa OCBOCHUS MPAKTUYCCKUX HABBIKOB
- pCIICHHE CUTYAIlMOHHBIX 33124
- KOHTpOJIbHas paboTta
- HaIKCaHWe ¥ 3alImTa pedepaTon
- cobecemoBaHKe IO KOHTPOJIBHBIM BOIIPOCAM
- MOATOTOBKA JIOKJa/aa
DJIeMEHTBI, BXOJAIIME B CAMOCTOSTEIBHYIO Pa0OTy CTyIEHTa: MOJArOTOBKA K CEMHHAPCKHM M
MPAKTUYECKUM 3aHSATHUSM, PEIICHUE PACUCTHBIX U CUTYAIIMOHHBIX 33J1a4, HalMcaHue pedeparos,
MOJIrOTOBKA JIOKJIA/I0B, paboTa B MIHTEpHETE, MOJrOTOBKA K SK3aMEHY.
B pamkax u3ydeHHS MUCHUIUIMHBI MPETYCMOTPEHBI BCTPEUU C MPEICTABUTEISIMU POCCHICKUX
BY30B u HayuHO-HCCIEIOBAaTENbCKUX MPEANPHUSATHI, TOCYIAPCTBEHHBIX M OOIIECTBEHHBIX
OpTraHMW3aIii, MacTep — KJIAcChl IKCIIEPTOB M CHEIHATUCTOB 10 TeMaM «HK-criekrpoMerpusy.
«CocTossHUS BOJIbI B OMOJIOTUYECKUX U MOJIETTBHBIX CHCTEMAaX).

6. ®opMBI NPOMEKYTOYHOM aTTeCTALUH
ITo 3aBepiieHny 00yueHus TUCHMIUTMHBI «XuMus» Bo |l cemecTpe mpoBoUTCS TpeX3TaIHbIM SK3aMeH
C MCTIONTb30BAHUEM PE3YIIBTATOB OA/LTbHO-HAKOIUTEBHOM CHCTEMBI (TIPUIIOKEHUE 4).

I1. YueOHas nporpaMmMa IMCHUIITMHBI
1. Conep:xkanne IMCHMILIMHBI
2 cemecTp

Mopnyas 1. CBolicTBa pacCTBOPOB M IeTePOreHHbIX CHCTEM.

1.1. KoHueHTtpauus pactBopoB. bydepHbie pacTBopbl. CiocoObI BRIpAKEHHUS] KOHIICHTPAIUH
pacTBOpPOB: MaccoBas JOJIsI BEIIECTBa B PacTBOpE, MOJIApHAs, HOpMaibHas (MOJsIpHas
KOHIIGHTpallMs 3KBUBAJICHTA), MOJSUIbHAs KOHIEHTpauus pactBopa. Tutp pactBopa. Pacuer
BOZIOpOHOTO ToKa3arens (pH).

Bydepnsie pactBopsl. Bydepnsie cuctembl. Mexanusm aeiictust 6ydepnbix cucreM. Pacuer pH
o0ydepnbix cucreM. [lonstue OydepHoit emkoctu. bydepnsie cuctemsr cintonbl. pH BakHEeHIIMx
O61oXuIKOCTEH (KPOBH, KEyJOUYHOI'O COKa, CITIOHBI, CEKpeTa MOKETyJOUHOMN JKese3bl). ALUI03.
Anxkano3. Koppekiusi KHCIOTHO-OCHOBHOTO COCTOsIHME opraHusma. bydepHoe neiictBue —
OCHOBHOI MEXaHU3M IIPOTOJUTHYECKOIO TOMEOCTa3a OpraHu3Ma.

1.2 KojummratusHble cBOMCTBA pacTBOpoB. Ocmoc. OcMOTHUECKOE AaBiieHHE. 3akOoH BaHt —
Fodda mis HEeANeKTPOIUTOB U ANEKTPOIUTOB. OcMosIpHOCTh. M30-, THIIO-, TUTIEPTOHHYECKUE
PacTBOPHI U UX PUMEHEHHUE B MEAUIIUHE.




1.3 I'ereporennbie paBHOBecus. [I0BEpXHOCTHBIC SIBICHHS Ha TOJBIKHBIX U HEMOIBUKHBIX
rpaHULax.

VYpaaenne ['n66ca. [IoBepXHOCTHO — AKTUBHBIC M MOBEPXHOCTHO — HEAKTHUBHEIC BEIICCTBA.
[TpaBumno oo — Tpayoe. U3otepma agcopOumu. OpueHTaIys MOJICKYJI B TOBEPXHOCTHOM CJIOE
U CTpYKTypa OmomMeMOpaH.

AncopOLMOHHBIE PaBHOBECHS Ha HEMOBMKHBIX IpaHULIaX pasaena (a3. duznyeckas aacopOnus
U xemocopOrusi. AncopOuust u3 pactBopoB. YpasHenue JIdurmropa. [IpaBuio BeIpaBHUBaHUS
nossipHocTedt. M30upatenpHas aacopOuus. 3HaueHHE aACOPOLMOHHBIX IPOLIECCOB  JUIS
xu3HenesTensHoct. PopmupoBanue KoctHOU TKaHu. M3omopdusm. Aaresus. Koreswus.

PyGeskHbIi KOHTPOJIb - KOHTPOJIbHAS paboTa.

Moayas 2. /lucnepcHble CHCTEMBI.

2.1 Knaccudukanus awcrepcHblx cucteM. Komrowmnble pacTBOpPBL.. MeTOABI TMOJYYCHHUS U
OUMCTKU KOJUIOMJHBIX pacTBOpPOB. DPUBMKO — XMMHUYECKHWE NPUHLHUIBI (PYHKIHMOHUPOBAHUS
HMCKYCCTBEHHOM MOYKH.

2.2 CrpoeHue KOJIOWAHBIX 4acTuil. CTpoeHHE KOJUIOMIHOW dYacTHilbl (Mwuiesuisl) (ocdara
kanpius. CiroHa, Kak AUCIIepCHAs CUCTEMA.

2.3 Y CcTOMYMBOCTD IMCIIEPCHBIX CUCTEM (arperaTuBHas M KHHETUYECKas).

Koarynsuus. ITlpasuno I[lyneue-Iapau. Tlentuzamus. Kommowanas 3amurta. 3HaYeHHE s
MEAWIHMHBL. MexaHu3M BO3HHUKHOBEHHS DSJEKTPHUUECKOrO 3apsijfa KOJUIOMAHBIX YacTHIL.
DNEeKTPOKHUHETHYECKHUE SBIECHUS (IEKTPodopes U IMEKTPOOCMOC), UX 3HAUYCHUE JIJIs1 OMOJIOTUH U
MEULHBI.

Py0e:xHbIN KOHTPOJIb - KOHTPOJIbHAs paboTa.

Moayar 3. bBuojioruueckd aKTHBHbIE OpPraHMYecKHe COeIHHEHHsI HENOJNMEPHOro
Xapakrepa.

3.1 Ciupthl ¥ (heHOIIBI, UX (YHKIIMOHAILHBIC TPOU3BOJIHBIE.

XapakTepucTrKa KJIaccoB: CupThl, peHobl. KucnoTHbie CBOMCTBA CIUPTOB U (heHoJI0B. Peakiiun
HykieopmibHOTO 3amemnieHus. Peakuuu snauvunupoBanus (E). MHoroaromHbie CHOUPTHI:
STUJICHTIIUKOJb, TJIUIEPUH, MUOMHO3UT. DEHONBI 0JIHO-, IBYX- M TpexaTroMHble. [Ipumepsl u
MEJIMKO-OMOJIOTHYSCKOE 3HAUCHHUE.

OyHKIIUOHATBFHBIE TPOU3BOJHBIC CIHUPTOB U (PEHOJIOB. AMUHOCHUPTHI: KOJIAMHH, XOJIHH,
ANETUIIXOTUH. AMUHO(DEHOIBI: TopaMIH, HOpaJIpEHAINH, apeHaTHH.

3.2 KapOoHOBBIE KUCTOTHI U MX (DYHKIIMOHAIBHBIC IPOU3BOJIHEIC.

MoHOKapOOHOBBIE ~ KHCIOTHI.  HachllieHHBIe:  MypaBbHHAs,  YKCYCHas,  MacIsHas;
BBICOKOMOJIGKYJISIPHBIE TIPEACTAaBUTENN — TMaJbMUTHHOBAs, CTeapuHOBas. HeHachIleHHBIE:
AKPHJIIOBAs, BBICOKOMOJIEKYJISIPHBIE MTPEICTABUTEIH — OJICHHOBAS, JIMHOJIEBAsS, apaXHIOHOBASI.
JukapboHoBsie. HacwlllieHHBIE: [IIaBeNIeBast, MAIOHOBAs, SHTApHAsI, TTyTapoBasi. HeHacwileHHbIE:
OyTenaunoBas (IIUC-TpaHC U30MEPhl OYTEHINOBON KHUCIOTHI).

Peaknnu HykneodumibHoro 3amemnieHus (Sn). OOpa3oBaHHe XJIOPaHTUAPUIOB, AHTHUIPUIIOB,
aMUJIOB, CJIOXHBIX 2(QHUPOB, AaMWITIHIEPUHOB (TiauiepuaoB). Crenuduueckue peaxkiuu
JTUKApOOHOBBIX KUCIIOT: IeKapOOKCUIMPOBaHNUE, 00pa30BaHHUE IIUKINYECKUX aHTHIPHIIOB.
OyHKIIMOHATBHBIC TPOU3BOIAHBIC KApOOHOBBIX KHUCIIOT: OKCOKHCIOTHI (aJbJACTHIOKUCIOTHI H
KETOHOKHCIIOTHI), TUAPOKCUKUCTOTEL. CTpoeHHe U OMOoJoTrHYecKass poiib. AJbIETUIOKUCIOTHI:




rIHOKCUIoBas. KeTOHOKMCIOTHI: MUPOBUHOTPaJHAs, allETOYKCYCHAsl, HIaBEJIEBO-YKCYCHas, -
KEeTOTayTapoBas. [ MIPOKCUKHUCIOTBHI: TJUKOJIEBas, MOJIOYHAs, [-THApPOKCHUMACIsAHAsA, Y-
TUAPOKCUMACIIsTHAs, TMMOHHAsL. Crienn(udecKkue CBOMCTBA THAPOKCUKHUCIIOT: ACTHApATAIus o, [3,
Y-TUAPOKCHUKHUCIIOT.

3.3 0. — AMMHOKHCIIOTBL.

Knaccupukanum aMHHOKUCIOT. AMHHOKHCIOTHI: HEUTpalbHbIE, KHUCIbIE, OCHOBHEIE.
H3osnekTpudeckas TOUKa U M303JIEKTPUUECKOE COCTOSTHUE aMUHOKHUCIIOT. AMGOTEepHbIE CBONCTBA
AMUHOKHCJIOT: B3aUMO/IEHCTBUE C CUJIBHBIMH KMCJIOTAMU U LIEJI0YaMHU.

Crneuuduueckne peakiud aMUHOKHUCIOT; UX OWOJIOTMYECKOe 3Ha4YeHHE WM aHaJIUTHYECKOe
UCII0JIb30BaHUE:! NeKapOOKCHIMPOBAHUE; TpaHCAMUHHUPOBAHMUE; J1€3aMUHHPOBAHUE
(OKHCTTUTENIbHOE, HEOKHUCIUTENbHOE, C Y4YacTHEeM a30THUCTOM KHUCIOTHI); B3aHUMOJCIHCTBHE C
dopmanmaOM (MeTOI (POPMOJILHOTO TUTPOBAHHUS); B3auMoaelicteue ¢ ruapokcuaom meau (1) ¢
00pa3oBaHNEM XEIaTHOTO KOMILIEKCa.

OCO0EHHOCTH XUMHUYECKHUX CBOMCTB 0-, -, Y- aMHHOKHUCIIOT.

Py6e:xHbIN KOHTPOJIb - KOHTPOJIbHAs paboTa.

Mopnyas 4. BuonosmMepbl 1 HU3KOMOJIEKYJ/IsIPHbIe OMOPeryJIsiTopbl.

4.1 YrieBojabl.
Knaccudukanus yrineBogoB. Monocaxapunabl. Knaccudukanuss MOHOCAXapHIIOB: albI03bl,

KC€TO3bI; TPUO3bI, TCTPO3bI, IICHTO3bI, I'CKCO3LI. OTKpI)ITI)IG 501040 OKCO-(i)OpMI)I MOHOCaxapuaoB.
OtaenpHble MpeACTaBUTENH MoOHOcaxapuaoB. [leHTo3wl: pubo3a, 2-me30kcupubo03a, KCUI03a,
pulyno3a, KCUTya03a; TeKCOo3bl: TIII0K03a, MAaHHO34, rajlakTo3a, GpyKTo3a.

[uknuyeckue GopMbl MOHOCAXapuI0B, UXx oOpazoBanue. @opmynel Xeyopca. DypaHO3HBIE U
MAPaHO3HBIE IUKJIIBL: 0 U B-aHOMepHI. [luKI0-0Kco-TayTOMepus.

Crnosxnble yrneBoabl. Onuro- u monucaxapuisl. CTpoeHue u cBoiictsa. Knaccudukanus cnoxxHbIX
yraeBonoB. [{ucaxapuabl. ManbTo3a, 11e100103a, J1aKTo3a, caxapo3a; UX COCTaB, CTPOEHUE U
OunoJoruvecKoe 3HAYECHHE. CsoiicTBa JMICaxapuioB: [IUKII0-OKCO-TayTOMEPHS;
BOCCTAaHOBHUTEIIbHAS CIIOCOOHOCTB; MyTapOTaIUsT; THIPOIIH3.

I'omononucaxapunel. llemmono3a, kpaxman (ammio3a, aMWIONEKTHH), TIUKOTEH; HX
ouosornueckas poib. CTpoeHne OMO3HBIX (PparMeHTOB HA3BAHHBIX MOJUCAXapui0B. JleKCcTpaHsl,
UX cOCTaB U Omonorudeckoe 3HaueHue. [ 'erepononucaxapusl. ['enapus, XOHIPOUTHHCYIb(ATHI,
UX COCTaB W OHMOJOTHYECKas pojib. | MalypoHOBas KHCJIOTa, €€ OHMONOrMYecKoe 3HAYCHHE.
CtpoeHue (parMeHTa ruaTypoHOBOM KHCIOTHI.

4.2 Nentunsl. benku. HyknennoBele kucnotel. OOpa3oBaHue MENTUIOB M OEIKOB; UX COCTaB,
Ha3BaHUs. benku HeWTpaabHbIe, KUCITBIE, OCHOBHBIE. M303mekTprueckas Touka 0einkoB. CTpoeHue
NeNTUIHON (aMuAHOM) rpymnmbl. ['maponu3 OenKoB: YaCTHYHBIN, MOJIHBIA (hepMEHTATUBHBIM,
IIPOJTYKThI THPOJIN3A.

Hyxnennosble kucinotbl. CocTaB HYKJIEMHOBBIX KHCHOT. IlypuHOBBIE (aJieHUH, TyaHUH) H
NUPUMUJIMHOBBIE (ypallM, THUMHUH, LWTO3WH) OCHOBAHHUS — CTPYKTYPHbIE KOMIIOHEHTBI
MOHOHYKJIeOTHI0B, oOpasyromux PHK wu JIHK. Ilentossr (pubo3a u me3okcupubo3a) Kak
CTPYKTYpPHBIE KOMIIOHEHTBI MOHOHYKJIEOTHIOB.

Hykiieo3ussl: coctaB, CTpoe€HUE, Ha3BaHUs, THAPOIN3, OHOIOTHYecKast pob.

Mononykneoruasl JIHK u PHK: cocraB, ctpoeHue, Ha3BaHUs, THIPOIU3, OMOJIOTUYECKAS] POJIb.
Ob6pa3zoBanue nonmunykieotunoB. ®ochoamdpupnas csa3p. Hykneozuamono- u nonupocdarsr:
AM®, AJD, ATO, VD, YTO, I'T®. Hyxkneosmmmukinodbochare:: nAMD, ul'Mo.
OcCoOeHHOCTH CTPOEHUS B OMOJIOTHYecKast pob.




4.3. OMbUIsIeMble JIMMUbL, UX KJacCUpUKalus U OUonoruyeckas poib.

OcCHOBHBIC BBICHIME JKHPHBIC KHCIOTHI, BXOJSIIMNE B COCTaB JIMIUAOB: NAJIbMHTHHOBAS,
CTEapUHOBAs, OJICMHOBAsI, INHOJICBAsI, JIMHOJICHOBAs, aApaxXUI0OHOBAs; UX OMOJIOTHYECKAst POJIb.
[TpocThie JIUMHIBI: BOCKA, JKUPBI, MAclia; UX COCTaB U OMOJIOrHYeCcKas posib. ECTeCTBEHHBIE KUPBI
Kak CMeCh TPHALWINIMIEPUHOB (TpuriuiepuaoB). Krnaccupukanus, HOMEHKIaTypa WU
XUMHUYECKHE CBOWCTBA TPUTIUIEPUIOB: THAPOIU3, OKUCICHHE 10 KpPaTHBIM CBS3SM,
npucoeuHeHne (Bo1opoa, ioaa). [ToHstue o nepekucHOM (MIEPOKCUIHOM) OKHCIICHHH.
Dochomunuuel: onpenenenue, knaccudukanus. Gocdaruaapie KUCIOTH, (HochHaTHANIXOTUHBI
(JlenuTHHBI), dbocharuauiacepunsl, dbochaTuanIITaHOJIAMUHBI (keaymnbl),
dbochaTuIMIMHOZUTEI, UX CTPOCHUE U OMOJIOTUYECKAs POJIb.

Py6e:kHblii KOHTPOJIbL — KOHTPOJIbHAs padoTa.



2. YueOHO-TeMATHYeCKHUIl JIaH IMCHUIJIMHBI (B aKaJleMUYeCKHX YacaxX) 1 MATPUIIAa KOMIIEeTeH Uil

2 ceMecTp
HUcnoandy
eMblIe DopMbI
Dopyu o0pa3oBa | TeKyuliero,
KonrakTHas paGora TeJIbHbIE B T.Y.
00y4aroumuXxcH ¢ PYEMBIC |- o xHomOT pyoOe:kHOrO
Bcero CamocrosTesb KOMIIeT
npenojasarejemM UM, KOHTPOJIA
4acoB Hasi padoTa CHIUH 5
Koawbl (HomMepa) moay.Jieii (pa3aesioB) Ha CTYJeHTa Wror CTIOCODRL 1| YCHEBAEMO
i 0 M METObI CTH
AMCUHMILINHBI M TeM KOHTAKT BKJIHOYas
4acoB o0y4eHus
o _ HYI0 NMOAT0TOBKY K
s - § - padorty IK3aMeHy
= 2 3 @
= S = g
= =
Z g & - =
= e 2 = ©
< =
S =
1 2 3 4 5 6 7 8 9 10
1. 4 12 16 20 36 X JIB
1.1. 3 X MI' T, C
1.2. 3 X M, JIIT T,C
1.3. 3 X M, JIIT T, C
1.4. 3 X KP
2. 4 12 16 21 37 X JIB, TUJI
2.1. 3 X M, JIIT C, KP,P.J]
2.2. 3 X M, JIIT C, KPP, J]
2.3. 3 X M, JIIT C, KP,P.J]
2.4. 3 X KP
3. 4 12 16 22 38 X JIB,JIII
3.1. 3 X M, JIIT C,KP.P ]|




3.2. 3 X MTI, JIIT C,KP.P,/]
3.3. 3 X MT, JIIT 3C,C,
KP,P,J]

3.4. 3 X KP

4, 4 18 22 20 42 X JIB

4.1. 3 X MTI, JIIT C,KP.P,/1

4.2. 3 X MK, JIII, | C, IIp
YUPC

4.3. 3 X MT, JIIT KP,C,P,/]

4.4, 3 X KP

4.5 3 P

4.6 3 P

Ok3aMeH 3 27 27 X

HUTOTIO: 16 54 70 110 180

Cnucok cokpamenuii (oopazoeamensuble mexnonozuii, cCnocoovt u memoovl 0oyuenusn) nexyus-eusyanruzayus (J/IB), npobnemnas nexyus (I1J1),
macmep-xnacc (MK), memoo manwix epynn (MI'), yuebno-uccreoosamenvcxas paboma cmyoenma (YUPC), nabopamopusiii npaxmuxym(J111).
Dopmul meKyuiezo u pyoexicnozo Konmpoasa ycnesaemocmu. T — mecmuposanue, IIp — oyenka ocoeHuss npakmuueckux Hagvikos (ymenuit), 3C —
peuterue cumyayuorusix 3aoad, KP — konmponvnas paboma, P — nanucanue u 3awuma pegpepama, C — cobecedogarue no KOHmMpOoibHbIM 60NPOCAM,

/[ — noocomoska doknaoa u op.




I11. ®onp onleHOYHBIX CPEACTB A1 KOHTPOJIsI yPOBHA c)OPMHUPOBAHHOCTH KOMIIETEHIHH
(npuJioskenue Nel)
1. OueHouHble cpeacTBa /15 TeKyLIero, B T.4. Py0e:KHOro KOHTPOJIsl yCIIeBaeMOCTH
®opmupyemas komnereHuus — OIK-8 («3naTb»)

IIpuMepsl 3a1aHNH B TecTOBOM opMe

Buvioepume ooun npasuivrslit omeem:
1. MoasipHasi KOHIIEHTPaUKs PacCYNTHIBAETCHA MO popmyie

D) oy = i = iyt bon]

2 Cp = M(ITI(:;_;T?’?.(]-I())-OIEHH)'[MOHL/KF]

9 € =5 = sy gy b

D €, =i = ey o]
OtBet: 3

O0ocHoBaHue: MOJIApHAasA KOHLOCHTPAIKUA SKBUBAJICHTA — 3TO OTHOICHUC KOJIMYCCTBA
OKBUBAJICHTA paCTBOPCHHOI'O BCIICCTBA K O6’beMy pacTBOpa

2. MoJsipHasi KOHHEHTPALUA SKBHBAJIEHTAa pacCUNThIBaeTcs 1Mo opmy.Jie

be, = m'éiiil) = V(B_:;iBn: ?{,’lm) [momsiicr]

2) Con = Witamay mip-aay Loms ]

D) € = Jli) = wtaa iy o]

€, =g = ) o]
OrtBer: 4

OO6ocHoBaHMe: MOJISIpHAsI KOHIIEHTPAIMs SKBUBAJICHTA — 9TO OTHOIIEHUE KOJIMYECTBA
HKBHMBAJIEHTa PACTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa

3. MouasibHasi KOHIEHTPAUMS paccYuThIBaeTcs no gpopmyie

_ n(s-Ba) __ m(B—Ba)
1) Cm T m(p-tens) ~ V(B—Ba)m(p—Tens) ,[MOHL/Kr]
2) Cm = M(?_(:;)i?])(']l;o_(ﬁm) ,[MonL/Kr]
_ n(s-Ba) _ m (—Ba)
3) C= V (p-pa) = M(s—Ba)V (p—pa) r[MOJ'H;/J'I]
_ ny(s-Ba) _ m(B—Ba) lons/s]

4) 2 7 V(p-pa) = M, (s-Ba)V (p—pa)
OTtser: 1

O0ocHOBaHHE: MOJISIIbHAS KOHIOCHTpAUA — 3TO OTHOIICHUE KOJIMYCCTBA PACTBOPECHHOT'O
BCIICCTBA K MaCCC paCTBOPHUTCJIA.

4. KuCI0THOCTH PACTBOPOB MNPHHATO BBIPAXKATH 4Yepe3 BOAOPOIHBIN
nokaszaresib (pH pacTBopoB), paccunTbiBaemMblii o popmy.ie...
1) pH=Ig[H] 3) pH=-lg[H"]
2) pH=-lg[OH] 4) pH=-1n[OHT]

OrtBer: 3



O0ocHOBaHMe: TIOKa3aTeIb B XUMHUU — 3TO OTPHULATENbHBIN JECATUYHBIA JOrapupm oT
HEKOTOPOU BEJIMYMHBI, KOTOpasi IPUHUMAET MaJIbIE 3HAYCHHUS.

5. 3uauenue pH uncroii Boabl npu 25°C cocrapiserT...
11 2)7 3)0 4) 10
Otser: 2
O6ocuoBanue: py 25°C KOHIIEHTpAIMS IPOTOHOB Bojopoaa H B uncroii Bose coctapnser 107
mounb/i1. pH = -Ig[H*] = -Ig107 =7

Kputepuu oneHKH TeCTOBOr0 KOHTPOJIA: 32 KK/ [TPAaBUIbHBIN OTBET BbICTaBiIAeTCs 1 Oas.
[Tpu nmpoBepKe TECTOBBIX 3aJJaHHI B COOTBETCTBUH ¢ CYMMOW HaOpaHHBIX OaioB
71-100% - «3auTeHOX;

70% ¥ MEHBIIIE — «HE 3a4TEHO.

®dopmupyemas komnereHuus - OMK-8 («YMeTby»)

IIpumepbl KOHTPOJIBLHBIX BOIPOCOB:

B dem 3akimovaeTcs 3HauC€HHE PAaCTBOPOB IS JKU3HENEATEIBHOCTH opraHu3MoB? Uto Takoe
KOHLEHTPALlMOHHBII romeocTas?

Uro Ha3bIBAIOT TUAPOPIIBHBIME U THAPO(POOHBIMU (yHKIMOHANBHBIME Tpymnmnamu? Uro
HA3BIBAIOT JU(PHILHBIMHA BEIIECTBAMHU?

3. Uro Takoe nudp¢y3usa? Kak maremarnyecku onucsiBaeTcs npouecce 1udpdys3un? Uto Ha3bIBatoOT
MACCUBHBIM U aKTUBHBIM TPAaHCIIOPTOM BEIIECTB?

4. UYto Ha3bIBa€TCI OCMOCOM H OCMOTHYCCKUM I[aBJ'IeHI/IeM? Kak maremaTnuecku BBIPA3UTH
3aBUCHUMOCTb OCMOTHUYCCKOTO AABJICHUA OT KOHHOCHTpALMKW PACTBOPCHHOI'O BCIICCTBA ()IJ'ISI
HEJJICKTPOJIHNUTOB, DJICKTPOJIUTOB U BEIICCTB, 06pa3y101111z1x aCCOI_[I/IaTI)I)?

5. Uro Ha3pIBalOT H30-, TUIO- M THIEPTOHMYECKUMHU pacTBopaMu? I7ie 3T pacTBOpHI
IIPUMEHSIOTCS B MEIULIMHE?

Kpurepun onenkmu:

Onenka «OTJIMYHO» BeicTaBiseTcsl 3a MOJIHBIA M MPaBUIBHBIA OTBET Ha BOIPOC.
JlomycTrMoe 4nuciIo He3HAYUTENbHBIX 3aMeYaHtil U HEJJ0OYETOB — He 00Jiee OJTHOTO.

Ouenka «XOPOIIO» BrIcTaBIsI€TCS 3a TPABWIbHBIN, HO HEJJOCTATOYHO MOJHBINA OTBET HA
BOIIPOC, ITPU HAIMYMHU 2 HE3HAYUTEIbHBIX 3aMEUaHUi (HEJJ0OUETOB).

Onenka «YAOBJETBOPUTEJIBHO» BoicTaBisieTcs 3a HEMOJIHBIM, HETOUYHBIM OTBET Ha
BOMPOC, TP HATUYUH OJHOM rpy0Ooit ormmOKu min 3-4 He3HAYUTENbHBIX 3aMeYaHnul (HEIOUETOB).

Onenka <HEYJIOBJIETBOPUTEJIBHO» BoICTaBISICTCS:

1) 3a [IOJIHOE OTCYTCTBUE OTBETA Ha BOIIPOC;

2) Opy HaIWYMM JABYX TIpyObix omuOok wuiaum Oojee NATH
HE3HAUUTENIbHBIX 3aMEeYaHui (HeJ0YEeTOB);

3) IIpH OOHAPYKESHUH IITTAPTATOK.

®opmupyemas komrnerenuus — OIIK-8(«BnaneTs HaBbIKAMIY)
IIpuMepsI pacyeTHBIX 32124



3anaua 1. B npoOupKy BHECTH MUMNETKON 3 MJI pacTBOpa XJIOpH/Ia HATPUS C MacCOBOM aoJeit 0,25
% u 1o6asumu 0,5 M1 JoHOpCKO# KpoBu. Temmepatypa ombita 20°C. Paccunraiite ocMoTHYECKOE

JIaBJICHHUE MIOJIyYEHHOI'0 pacTBOpa.

Hano: Pemenue:
Vp (NaCl) = 3 mn P=i1CRT
o (NaCl) = 0,25 % i=a((v-1)+1
V (xkpoBu) = 0,5M1 i(NaCl)=1(2-1)+1=2
t°=20°C Pocw. T1a3MbI KpoBH (cTangaprta) 740-780 xIla (7,4-7,8 atm.)
Pypa =121 o(NaCl) =M€ =59) 1009 m(p— pa) =V - p
m(p — pa)
m(p-pa)=3-1=3r
m(NaCl) = 0.25-3 7,5-107°%;
-3
Co m 7,5-10 = 0’043.71/10.717
M-V 585-3-10 7
R=83-10°Iu J/
MOJb - K
P =2:0,043-8,3-10%293 = 209-10° I1a = 209 xI1a

3agauya Ne 2. Haiitu pH O6ydepnoii cmecu, cocroseit uz 100 mn 0,1 1 pactBopa CH3COOH u 10
mi 0,1 B pactBopa CHsCOONa. K (CHsCOOH) ==1,8107; 1g 1,8+10° = - 4,74,

Omanon peuienus:

ITo ypaBuenuto ["annepcona-I'accenb6axa i KUCIOTHOTO Oydepa HaXOquM:

N eV
H=-IlgK,6 +lg——~
P gL, gNk'Vk
oH = —lg18010° +1g—2°0 _ 474 1374
10001

Omeem: pH = 3,74
Pacuem 6yghepnou emxocmu

3agauya Ne 3. Haiinute pH Oydepnoit cuctemsl, coctosmei u3 100ma 0,11 pacTBopa yKCyCHOM
kucnotsl 1 10m1 0,11 pactBopa anerata Hatpus, ecau Kn(CHsCOOH)=1,8-107°,

Pewenue:



ITo ypaBuenuto I'ennepcona-I'accennbaxa mys kucmoTHoro Oydepa

: _ 10-0,1
pH=-lgx,+lg Y Ve~ o110 5+lg% = 4,745 —1=23,745

K'VK OOO,

Otset: pH = 3,745

3agaua Ne 4.
B niepByto npobupky vamm 4 mut 0,02 1 pactBopa KJ, nmpubasuiau 8 mi 0,01 H pactBopa AgNOs3

u B30ontamu. Bo BTopyro npobupky Hamwiu 10 mut 0,002 1 pacteopa KJ, npubasunm 1 Mt 0,01 1
pactBopa AgNOs3 u B30onTanu. B ogHON M3 mpOOHMPOK BBITIAT KENTHIA OCAZOK, a B JPYrou
oOpaszoBasica 30Jb, pgarouuii konyc Dapages-Tungans. Kakue aucriepcHble CHCTEMBbI
00pa3oBaIiCh B MEPBOIi U BTOPOi nmpodupkax? OTBET 000CHYHTE.

JTaJIOH pelieHns:

n=V-GC,,

IZie N — KOJINYECTBO BELIECTBA B MUJUIMMOJISIX SKBUBAJIEHTOB,
V — 00BeM pacTBOpa B M1,

C, — HopMaJIbHAst KOHLIEHTPALHSL.

ny(KJ)=4-102 - 0,02 -10% = 0,08 Mmob.

n1(AgNO3) = 8-102-0,01-10° = 0,08 MMOIIb.
n2(KJ)=10-102-0,002- 10%= 0,02 MmmOIB.

n2(AgNO3) = 1-102-0,02- 10%= 0,01 mob.

B niepBoii npobupke pearupyromue Bemiectsa KJ AgNOg3 B34Tbl B 95KBUBAJICHTHBIX KOJIMYECTBAX
KJ + AgNO3 < AgJ | + KNO3

KENTBIA 0CaI0K

Bo Bropoii npo6upke KJ B3sT B U30bITKE, TAKUM 00pa3oM o0paszyeTcs 30J1b

[m (Agl)'n J - (n-x)K']*x K*

KpuTtepun oneHKH NpH pelieHHH Pac4YeTHBIX 32124 Py0eKHOro KOHTPOJIs:

Onenka «OTJIMYHO» BbIcTaBNIETCS 32 OJHOE U TPABUJIBHOE PEIICHNE 33Ja4H.

Onenka «XOPOIO» BricTaBnsieTcs 3a HaIM4YKe 1 rpy6oit ommnOKy Win 2 He3HAYUTEIbHBIX
3aMe4YaHui.

Onenka «YAOBJIETBOPUTEJIbBHO» BricTaBisieTCs 32 HAIMYHME JABYX IPYObIX OIMIMOOK
WM NATH HE3HAYUTENbHBIX 3aMeYaHui (HET04YETOB).

Onenka «<HEYJOBJIETBOPUTEJIbHO» BbicTaBIs€TCS 32 IOJTHOE OTCYTCTBUE PELLIECHUS
WM HaJmare OoJiee 2 rpyObIX OMmMOOK Wik 0oJiee 5 HE3HAYMTEIIBHBIX 3aMEUaHUH.

TEMbI PEO@EPATUBHbBIX JTOKJIALOB
Posb ocmoca B 6uonoruueckux cucremax. [lnma3zmMonus, HUTONN3, TEMOIH3.
[TepekrcHOE OKUCIIEHNE JIUNTU0B. AHTUOKCUAAHTHI.
Hapymienne KMCIOTHO-11IEI0YHOTO PAaBHOBECHS ITPHU PA3IUYHBIX MTATOJIOTHSX.
MexaHu3M TOKCUUECKOTO IEHCTBUS TSKENIBIX METAJIJIOB U MBIIIbSKA.
[TpumeneHue B 1eueOHON MPAKTUKE HOBBIX aJCOPOLIMOHHBIX MPENapaToB.
Hcnonbs3oBaHue reneii B MEAULMHCKON ITPAKTHKE.
3arpsizHeHue aTMocdepHoro Bo3ayxa. Kucinoraele 1o au. Paspyiienne 030HOBOTO
CI101.

NoakowdE



8. Duaemumueckue 3a00eBaHUs.
9. TwurtaHoBbIe 0A3UCHI U CILJIABBI OJArOPOJHBIX METAJUIOB /ISl CTOMATOJIOTHH.
10. ITonmumepHble TIOMOUPOBOYHBIE MaTEpPHaJIbl. AKPUIIOBBIE TIACTMACCHI B
OpPTONEINYECKOU CTOMATOJIOTHH.
11. buonorudeckre OCHOBHI IEHCTBUS ATaHOIa. DPPEKTHI OCTPOTO U XPOHUIECKOTO
OTpaBJICHMsI dTaHOJIOM. BimsiHue 3TaHOJIa HA MO3T YEI0BEKa.
12. I'manyponoBas kucnora. Ee 6uonornueckoe 3HaueHue. [ lpumenenue B 1epMaToIOTHU U
KOCMETOJIOTUH.
13. Hapymenue TMnuaHoro oOMeHa B 3THOJIOTHH aTepOCKIIEpO3a.
14. HaHOTEeXHOJIOTUH B CTOMATOJIOTHH.
Kpurtepun onenkn pedepaTuBHBIX JOKJIAI0B:
Onenka «OTJIMYHO» BricTaBisAeTCS 32 MPABUIBHOE U ITOJTHOE pacKpbITHE TeMbI pedeparta. [Ipu
HamucaHuu pedepara HEOOXOIUMO HCIONIB30BaTh PEKOMEHJOBAHHYIO M JOMOJHHUTEIbHYIO
JUTEPATYpYy.
Onenka «XOPOILHO» BpicTaBIsI€TCS TPU HEJAOCTATOYHOM DPACKPBITUM TeMbl pedepara u
MCII0JIb30BaHUU TOJIBKO PEKOMEHI0BAHHOU JIUTEPATYPBHI.
Ouenka «YJOBJIETBOPUTEJIBHO» BricTaBiisieTcs 32 HENOJIHOE, HETOUHOE PACKPHITHE TEMbI
pedepara u ucnonap3oBaHue TOIbKO VIHTEpHET-pECypCOB.
Onenka «HEYJIOBJETBOPUTEJIBHO» BricTaBisieTcs pHU HEBBITOIHEHUU pedepara.

IlepeyeHb NPAaKTH4YECKUX HABBIKOB (YMEHHI1), KOTOPble HEOOXOAMMO OCBOUTH CTY/CHTY:
B nponecce npoxoxaeHust Kypca XUMUHU Y CTYJIEHTOB JOJDKHBI ObITh CPOPMUPOBAHBI CIIEYIOIINE
HAaBbIKH:

1. CamoctosarenbHON pabOThI C y4eOHOM, HAYYHOM U CIIPaBOYHOM JINTEPATYpOI; BECTU ITOUCK
U 1ejaTh 00001aroIe BEIBOIBI

2. be3omacHo# pabOThI B XUMHYECKOU JTa00OpaTOpUN M YMEHHE 00paIiaThCs ¢ XUMUICCKON
MOCY10M, peakTuBaMH, paboTaTh CO CIIUPTOBKAMH U AJIEKTPUUECKUMH TPUOOpaMu

3. PaboTsl ¢ mpobupkaMu 1 MEPHOH MOCYNOH (TTUITETKaMu, OI0PETKaMH )

4. TlpuroroBiieHUs! paCTBOPOB 331aHHON KOHIIEHTPALIUU

5. Omnpenenenus pH pacTBopa ¢ OMOIIbIO YHUBEPCAIILHOTO HHAKMKaTopa u pH — meTpa

6. IlpuroroBneHus 6y(hepHbIX PaCTBOPOB C pa3IHMUHbIM 3HaueHueM pH

7. Hamucanusi cTpyKTypHbIX (GOpMYyJT [0 HA3BaHWIO M NPABWIBHOTO Ha3BaHUA I10

CTPYKTYpPHOU (popmyiie rerepoyHKIIMOHAIBHBIX COSIMHEHUM Ha OCHOBE 3HAHUS MPaBUII
HomeHkiarypsr [U-PAC

8. BblmeneHus B MOJEKyJ€ OpPraHMYECKUX COCIMHEHMH pPEaKLIMOHHBIX IIEHTPOB M
IPOTHO3UPOBAHMS UX XUMUYECKUX CBOHCTB

Kpurtepuu onieHKH BbINOJHEHHS MPAKTHYECKHX HABBIKOB:

OcBoeHHe MpPaKTHUYECKHMX HABBIKOB OOYdYalOUIMMCS OLIEHUBAETCS IO pe3ylbTaTaMm

odopmIIeHHs TaOOPAaTOPHOTO KypHaa.

Kpurtepnu onieHKH BbINOJHEHUS NPAKTHYECKMX HABBIKOB:

OcBoeHMEe IPaKTHIECKUX HABBIKOB 00YJaONIMMCS OIIEHHBAETCS MO pe3yiibTaTtaM ohopMIIeHHUS
71a00paTOPHOTO KypHaJa 10 CIEIYIOIUM KPUTEPUSIM:

e KoppeKTHOCTH BBIBOJIOB IO Pe3yIbTaTaM dKCIIEPHUMEHTOB

e (CBOEBPEMEHHOCTb 0(OPMIICHHS

e AKKypaTHOCTb

2. OueHOYHBIE CPEACTBA JIJIsl MPOMEKYTOYHOMH ATTECTANMYU 10 UTOraM OCBOEHHS
JMCHUIJIMHBI (3K3aMeH)

DK3aMeH MPOBOUTCS B 3 ATana.
| 3Tan: TecTOBbI KOHTPOJIb.



1. TunoBble 3aJaHN LIS OLICHUBAHNUS Pe3VIbTaTOB CHOPMUPOBAHHOCTH
romuerenunu OIIK-8 Ha ypoBHe «3HATH»:

1.Yamme Bcero Uisi BbIPasKeHHsI KOHIIEHTPAIIMH UCTIOIb3YIOT
1) MaccoBYIO JIOJTIO, MOJISIPHYIO KOHIICHTPAIIUEO, MOJIBHYIO JOJTIO
2) TmapluaIbHOE JaBJICHHUE, IPOLCHTHYIO KOHIICHTPALMIO, O0IIee YHCIIO PACTBOPEHHBIX BEIIIECTB
3) K03 dHIHEHT PACTBOPUMOCTH, PACTBOPUMOCTD, 0OBEMHYIO JI0JTFO
4) 9uCIeHHOE 3HAUYCHHE TUIOTHOCTH pacTBopa, KOO (UIMEHT MPEeIOMIICHUS,
AIIEKTPOIPOBOAHOCTB PACTBOPA
2.0cMoTHYecKoe aBjieHHe O0oJbllle MPU OJXMHAKOBOH MOJISIPHOI KOHIEHTPAIMH Y
pacTBopa
1) CeH1206
2) C12H2011
3) CO(NH2)2
4) NaCl
3. Ou3uKO-XMMHYECKHE CBOMCTBA BOIBI
1) Xopolmii pacTBOPHUTEIH KUPOB
2) XOpOLIWii PaCTBOPHUTEh MUHEPAIBHBIX BEILIECTB, OSIIKOB, YIIEBOIOB
3) obaaeT BEICOKO# BSI3KOCTBIO
4) Boja 001a1aeT MaJIOH SHTAIBITHCH
4. Jlns onpenesieHus yaeJIbHOI 3/IeKTPUYECKOii MPOBOIMMOCTH PACTBOPOB HE00X0IUMO
3HATH BEJIMYHHY
1) ymenbHOE COMPOTHUBIICHHE
2) OCMOTHYECKOE JIaBJICHUE
3) Temmeparypa
4) TMOABMXHOCTH HOHOB
5. MaremaTuyeckoe Bbipa:kenue 3akona Koabpayma

1) KI[:OKZC
2) A=l + 1k
3) X=1/p

Kputepun onenox | stana:

Kaxxnoe W3 TecTOBBIX 3aJaHHIl COIAEPKUT OJUH TPABHIBHBIM OTBETOB, 00O3HAUEHHBIN
udpoii.

[IpaBuibHBIN OTBET olleHHMBaeTcs B 1 6ai, 3a HeMpaBUIbHBIN - cTaBuTcs () OaioB.

Ha | srame 3k3aMeHa mpu NPOBEpKE TECTOBBIX 33JaHUH B COOTBETCTBHUU C CYMMOK
HaOpaHHBIX 0aJIOB

71-100% - «3aUYTEHOY;

70% ¥ MEHBIIIE - «HE 3a4TCHOY.

Il 3Tan: IIMcbMeHHBII KOHTPOJIb NMPAKTHYECKMX HABBIKOB IO COCTABJIEHHMIO (opmy.a
OPraHNYeCcKUX BelIeCTB € MCIO0JIb30BAHUEM TPHMBHAJILHONH HOMEHKJIATYPbI U MEKIYHAPOIHOM

HomeHKIaTypbl MIOITAK n HanucaHue MeXaHM3MOB XMMHYECKHX PeaKIuii.

1. TunoBsble 3a1aHNs ISl OLIEHUBAHUSA Pe3yJILTATOB ChOPMHPOBAHHOCTH KOMIIETEHIIUH
OIIK-8 Ha ypoBHe «YMeTb»:

Harnummre Gopmyssl Cleayronmx CoeIuHEHNN:



1. 6ytaHon-2 2. opmanbaerng

3. MasioHOBaA KMCNOTa 4. Y-aMUHOMAaCNAHAA KNCN0Ta

5. aTaHagnammH-1,2 6. XMHOH

7. manenHoBaA KNCNOTa

8. Bbibpas Heobxoaumble pagukanbl: HS—CH;— H3C—; HO-CHy—;
HOOC—-CH;—; H—; HO-CHy—, HanuwwuTe cTpoeHue Tpunentnaa
ACN-rnn-ymc

Hanuwwute dopmynbl cneayrowmx coeguHeHUN:

9. a-A-bpykTOodypaHosa 10. Kennut

11. pe3oKcMUMTUANH 12. dochatmgmncepuH

13. 1-nanbmutonn-2-nMHONEOUN- 14. 61o3HbIN dparmeHT
-FIMLEepPUH LLe10N103bI

15. cynbdaHnnoBas KUCAOTa 16. ageHo3nH-5-andocdat

17. Ha KOHKpeTHOM IIpUMepe HAMUIINTE YPaBHEHUE PeaKIUi OKUCIIEHUS] BTOPUYHOTO CIIUPTa

18. Hanmmmre ypaBHEHHE pEaKINH JETUAPATANNH alb(pa-aMIUHOKHCIOTHI

19. IlpuBeaute ypaBHEHUE pEaKIMM U OMUIINTE MEXAHU3M AJIbJIOJIbHON KOHJICHCAIlUH Ha
IIpUMEpPE STAHAIIA

Kpurtepuu onenox Ha |l 3tane 3x3amena:

KomunuecTtBo 6amios,
NeoNo BBICTaB/IIEMBIX 32 KaXKI0€ 3aJJaHNe
3a1aHui ®opmyna (ypaBHEHHE) dopmyna (ypaBHEHHE)
HAITFCAHBI HAITICAHBI
TIPaBIJIBHO U HET HEeTPaBUIIbHO WITH B HEH €CTh
WCTIPABIICHHUI WCTIpaBIICHHS SK3aMeHaTopa
9K3aMEHaTopa
Nol-Ne?7 mo 0,5 GamioB mo 0 GamioB
Ne8-Ne 16 no 1,0 Gammy mo 0,5 Gamnos
No 17-Ne 19 mo 1,0 Gamty mo 0,5 GannoB

Taxwm 06pazom, pH MPaBIIILHOM OTBETE Ha Bce 19 BOMPOCOB MakCHMAITbHO MOYKHO TIOTTYYUTh
15,5 6amos.

14 15,5 ormuHO

12-13 xoporio

10— 11 ynmoBIETBOPUTEIHHO




Ecmu crynent nabupaer ot 10-15,5 GamoB, cumtaercsi, uto oH crman |l sram sk3ameHa u
nomyckaercs K |11 arany. Ecnm crynent nabupaet ot 0 1o 9,0 6arios, To oH He normyckaercs K |1 atamy.

Il aTan: ycTHoe coOecenoBanue.

Tunosble 3a1aHus IS OLEHUBAHUSA Pe3yJIbTATOB C(POPMHUPOBAHHOCTH KOMIIETCHIIMHU
OIIK-8 na ypoBHe «BiiaieTb HAaBBIKAMU»:

IIpuMepbl KOHTPOJILHBIX BONPOCOB:
1. Knaccudukamus pacTBOpPOB.
2. Kak obpasyrotcs mentuabl 1 6enku? OnuimuTe CTpoeHue noiaunenTuaHon nenu. Kakue 6enxu
Ha3bIBAIOT HEUTPaIbHBIMU, KUCIBIMU, OCHOBHBIMU?

IIpuMepsl cCUTYaMOHHBIX 3a/1a4:

1. MoHOaMHHOMOHOKapOOHOBYIO KMCIOTY HOMECTHIIU B paCTBOP, COAEPKALINI N30BITOK
miennoun (pH>>7). Borpoc: byzaert nu 3Ta aMUHOKHKCIIOTA ITEpEMEIaThCs B TAHHOM
pactBope npu snekTpodopese? Ecnu na, To k (+) uiu (-) 3apsHKeHHOMY AJIEKTPoay?
OtBer obOocHyiite. Hanmummre ¢popmMy aMHHOKHCIIOTHI, B KOTOPOil OHa OyAeT
CYLIECTBOBATh B ’TOM PacTBOPE.

2. CoctaBuTh (OPMYITBI MULIEIUIBI CIIFOHBI ITPH U30BITKE THApOdochaTa HaTpus. K kakomy
3JIeKTpoy OyzeT nepemMelarbes JaHHas MULEIUIa pH 31ekTpodopese?

Kpurepuu ouenox Il 3rana:

Onenka «OTJIMYHO» BhIcTaBNse€TCS 32 OTHBIEC U MPABUIILHBIE OTBETHI HAa BCE BOIIPOCHI OMIIeTa.
JomycTrMoe 4uciio He3HAYUTENbHBIX 3aMEYaHUil U HeqoueToB — He Oojee nByX. Ilpm oTBere
HEOOXOIMMO HCIOJIb30BaTh BCIO PEKOMEHI0BAHHYIO TUTEPATYPY.

Ouenka «XOPOIIO» BeICTaBIsIETCS 32 MPABUIBHBIE, HO HEIOCTATOYHO IMOJTHBIE OTBETHI HA BCE
BONPOCHl Owieta, nmpu Hamuuuud | Tpy0Ooil ommOku wian 3-4 HE3HAYUTENbHBIX 3aMEYaHUU
(HEI04YETOB).

Onenka «YJOBJIETBOPUTEJIBHO» BoicTaBiIsieTcs 3a HEIMOJHBIC, HETOYHBIC OTBETHI Ha BCE
BOIPOCHI OWjIeTa, MPH HATMYHUM ABYX TIPyObIX OIMIMOOK WJIM ISITH HE3HAUYMUTEIhHBIX 3aMEYaHUi
(HEeI0UeTOB).

Onenka «HEYJIOBJIETBOPUTEJIbBHO» BricTaBisieTcs:

1) 3a momHOEe OTCYTCTBHE OTBETA HA JIBa U3 BOMPOCOB MPHU JOCTATOYHO MOTHOM U MPABHUIBHOM
OTBETE Ha JIpyroi BOIpoc ouiera;

2) 3a HEMOJHBIC, HETOUHBIE OTBETHI Ha BCE BOMPOCHI OWIIETa, €CITM OHHM COAEpKaT Oojee ABYX
rpyObIX OMMOOK WK OoJiee MATH He3HAYUTENbHBIX 3aMe4aHuil (HE0YETOB);

3) npu 0OHapYKEHUU IITAprajoK.

[Ipu otkasze orBeuats Ha |l — M 2Tame w MOTHOM OTCYTCTBHHM TMPABWJIBHBIX OTBETOB Ha BCE
BOIPOCHI 3-T'0 3Tara ’K3aMeHa CTaBUTCA OLIEHKA «HEYA0BIETBOPUTEIHHOY

BricTaBneHre UTOTOBOM OLEHKH 3a K3aMEH M0 JUCHUILUIHHE «XUMUSI

OreHka 3a BeCh 9K3aMeH BBIBOJAMUTCS M3 JIBYX MOJOKHUTEIBHBIX OLIEHOK, monyueHHbix Ha Il u 111
JTamax dK3aMeHa.

Donobl  OUEHOUYHBIX CPeOCmE O071a  NPOGEPKU  YPOBHA  CPHOPMUPOBAHHOCMU
KOMREemeHyuil 1o UMmozam 0C60eHUsL OUCUUNIUHBL 0N KAXHCOOU (hopmupyemoi KomMnemeHyuu
coz0aemcs 6 coomeemcmeuu ¢ 0opazyom, npueeoennvim ¢ Ilpunoxncenuu Ne 1.

IV. YueboHo-MeToanueckoe 1 MH(popMaInoOHHOEe obecriedyeHue TUCHHIITHHBI

1. IlepeyeHb OCHOBHOH M JIONOJHHMTEJILHOH Y4eOHOW JUTEpPaTypbl, HEOOXOAMMOM ISt
OCBOEHHS TMCHMILIMHBI:

a). OcHoBHas1 IUTEpaTypa:



1. Tonkog, B.A O6mas u 6uooprannueckas xumus [ Tekcr] / Ilonkos B.A, bepnsug A.C.,
Hecreposa O.B. u ap. — Academa., 2011 r.- 368 c.

2. TrwoxkaBkuaa, H.A. buoopranmueckas xumus [DIEKTpOHHBIH pecypc]: yueOHuk / H.A.
TrokaBkuna, 10.1. baykos, C.D. 3ypabsn. - M..I' D0TAP-Menua , 2015 r.- 416¢c. -
http://www.studmedlib.ru/ru/book/ISBN9785970431887.html

0). lonosiHMTeE/IbHAS JIATEPATYypAa:

1. buoopraHnuyeckass XHMUS: PYKOBOJCTBO K IPAKTHUYECKUM 3aHATHAM [IDJICKTPOHHBIN
pecypc]: yueb. mocobue / mox pea. H.A. TrokaBkunoii - M. : [D0OTAP-Menua, 2016. -168
c. - http://www.studmedlib.ru/ru/book/ISBN9785970438015.html

2. Xumwus (vactb |) / yyeOHO-MeTOAMUECKOE MOCOOHE Al OOY4YaIOMIMXCS MO OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMe BhICIIET0 00pa3oBaHUs (CIEIUAINTET) M0 CHEIUATbHOCTH
«Ctomaronorus» [DnekTpoHHblii pecypc] / TBep. roc. men. yHuB.; mox pen. .M.
3ybapeoii. — TBeps:, 2018 r. 1 a1 ont. 1. (CD-ROM).

3. Xwumwus: pabodas TeTpaab s Ja0OPATOPHBIX PadOT ISl CTYACHTOB, OOYYAIOIIUXCS IO
cnenuanbHOCTH «CTOMAaTONOTUs [DIeKTpOoHHBIN pecype]| / TBep. roc. Mel. yHUB.; MO
pen. I''M. 3ybapeBoii. — Teps :, 2018 r. 1 351. ont. 1. (CD-ROM).

B). [Iporpammuoe obecnieuenne u MHTepHeT-pecypebl:
1. DnekrpoHHas oubaroTeka caiita «chemweek.ru»- http://www.chemweek.ru/books/
2. DnexTpoHHas 6ubnnoreka caiira «chemnety - http://www.Chem..msu.su/rus/elibrary/

2. IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecreyeHHs] ISl CaMOCTOSITEIbHOW PadoThI

00yYaIOIIUXCS 10 TUCHUTLITMHE

1.

1. I'. M. 3y6apeBa, I'. E. bopauna, H.I1. Jlonuna, I'aBpmienko .A. Xumus // yueGHO-
METOAMYECKOe MOCOOME Ul MOArOTOBKH K J1a00OPaTOPHOMY IMPAKTHKYMY JUIS CTYACHTOB,
oOyuaromuxcst mo crneruansHoctd 31.05.03 Cromaronorust / Ilox oOmielt pemakuuei:
3yb6apesoii .M. — Tseps, 2024.

2.T. M. 3y6apesa, I'. E. bopauna, H.I1. Jlonuna, ["aBpunenko /{.A. Xumus // nabopaTopHbIii
JKypHall Il CTYIAEHTOB, oOywaromuxcsi mo crneruainbHoct 31.05.03 Cromaronorus
[OnexTponnblii pecypc] // Ilox oOmei pemaknuen: TOKTOpa OHOJOTHUECKUX HAYK,
npodeccopa I'.M. 3ybapeBoii. — TBeps. 2024.

3. Ilepeuenb pecypcoB HHGPOPMAIUOHHO-TEIEKOMMYHUKALMOHHOH ceTH «HHTepHET»,

HeO00XO0IMMBIX /LISl 0CBOEHMS! AUCIMILIMHbI
IIpodeccuonanbHble 6a3bl TAHHBIX, HH(POPMAIIMOHHBIE CIPABOYHBIE CHCTEMbI U 3JIEKTPOHHbIE
o0pa3oBaTe/IbHbIC PECYpPChI:

DneKTpoHHbI#H cripaBoYHHK «HPOpMIOY» U1t BRICIIHMX Y4eOHbBIX 3aBenenuit (Www.informuo.ru);
ONeKTpoHHBIH OuOMMOTeUHbI aboHeMeHT LleHTpanbHOW HAyYHOM METUIMHCKOW OuOInoTeKn
IlepBoro MOCKOBCKOI'O TOCYIapCTBEHHOTO MeAMUMHCKOro yHuBepcutera um. .M. CeuenoBa //
http://www.emll.ru/newlib/;

Hudopmannonno-nouckosas 6aza Medline (http:// www.ncbi.nlm.nin.gov/pubmed);

baza mannbix «Poccwmiickas meaununay (http://www.scsml.rssi.ru/)

OdunmansHplii  cadit  MuHucTepcTBa  3apaBooxpaHeHus — Poccuiickoit  @enepamym  //
https://minzdrav.gov.ru/;

Poccuiickoe oOpaszoBanue. DenmepanbHblli  00OpaszoBaTeNbHbIM  mopTan.  //http:/www.edu.ru/;
Kimandeckne pekomengamnuu: http://cr.rosminzdrav.ru/;

DnexTpoHHBII 00pa3oBaTenbHbIN pecype Web-mennmmna (http://webmed.irkutsk.ru/)

4. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOIHI, UCIOJIb3YEMBbIX NPH OCYLIECTBJICHUHN

06pﬂ3OBaTeJI]>HOFO nmpomecca 10 IMCHMIIMHE, BKJIKOYasdg MNEepeYyeHb MNpPOorpamMmmMHOro
odecreyeHus " I/[Hq)OpMalll/IOHHI)IX CIIPABOYHBIX CUCTEM

4.1. IlepeyeHb JIULEH3MOHHOIO POTPAMMHOIO0 00ecreYeHus
1. Microsoft Office 2016:
- Access 2016;


http://www.studmedlib.ru/ru/book/ISBN9785970431887.html
http://www.studmedlib.ru/ru/book/ISBN9785970438015.html
http://www.emll.ru/newlib/
http://www.ncbi.nlm.nin.gov/pubmed
http://www.scsml.rssi.ru/
http://webmed.irkutsk.ru/

Excel 2016;

- Outlook 2016;

- PowerPoint 2016;

- Word 2016;

- Publisher 2016;

- OneNote 2016.

2. ABBYY FineReader 11.0

3. Kapenbsckas Meaunuackas napopmanunontas cucrema K-MHUC

4 TIporpamMHOe obecrieueHne i TeCTUpoBanust oOy4uaromuxcst SUNRAV TestOfficePro
5. Ilporpammuoe obecrieuerne «Cpema IEKTPOHHOTO o0ydeHus 3K Ly

6. KommbrotepHas mporpaMma Jijisi CTaTUCTUYEeCKOi 00paboTku naHHbix SPSS
7. DKcIiepTHas cucTeMa OOHapyKEHHUSI TEKCTOBBIX 3aMMCTBOBaHHUI Ha 0a3e
HCKYCCTBEHHOTO UHTEJIIEKTa «PyKOHTEKCT)

8. CnpaBouHo-nipaBoBas cucrema Koncynprant [lmroc

4.2. IlepeyeHb 371eKTPOHHO-0MOIMOTedHBIX cucTeM (IBC):
1. DnekTpoHHO-0MOMHOTEeYHas cuctema «KoHcynbTanT cTyaeHTa» (www.studmedlib.ru);
2. CrpaBouHo-uH(pOopManmnoHHas cuctema MedBaseGeotar (mbasegeotar.ru)
3. Drnexrponnas bubaroredHast cucrema «elibrary» (https://www.elibrary.ru/)

5. Mertoauyeckne yka3zaHusi AJdsi O0y4alOIIMXCA IO OCBOEHUIO JUCIHHUIIMHBI
(mpuinoxenue Ne 2).

1. I'. M. 3ybapesa, I'. E. bopauna, H.I1. Jlonuna, I'aBpunenko .A. Xumus // yaeOHO-
METOUYecKoe MmocoOue [Uisi MOJATOTOBKM K Ja0OpaTOpHOMY MPAKTUKyMy il CTYAEHTOB,
obygaromuxcs o cnenuanbHocTr 31.05.03 Cromaronorus / [Tox obmieit penakmueii: 3ydapeBoit
I".'M. — TBeps, 2024.

2. T. M. 3yb6apesa, I'. E. Bopmuna, H.Il. Jlonuna, I'aBpunenko JI.A. Xumus //
7abopaToOpHBI  JKypHaln Mg CTyIEHTOB, oOydarommxcs 1o crnenuansbHoctd 31.05.03
Cromarosnorus [DnexkTpoHHbii pecypce] // [log ob1eit penakiueit: 1oKTopa OMOJIOrHYeCKUX HaYK,
npodeccopa I'.M. 3ybapeBoii. — Tseps. 2024.

V. Onncanue MaTepuaibHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI /I OCyIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca 1o JUCHUILINHEe (MpuJioxenne Ne 2)

VI. HayuHo-ucciienoBarejbckas padoTa cTyieHTa
IIpp w3ydyeHMrn [UCIMIUIMHBI XHMMHS MCHOJNB3YIOTCS  CIEAYIOIIME BHIBl HAY4HO-
HCCIIEI0BATENbCKON pabOThI CTY/IEHTOB:
1. M3yueHue crienManbHOM JIUTEpaTyphl
2. TlomroroBka u BBICTYIDICHHE C JIOKIAIOM Ha KOH(EPEHITUH
3. TloaroroBka K myOJIMKAIMK CTaTbH, TE3UCOB

Hayunsie nanpaBnenus kpyxxkka CHO kadeapsr xumuu pasHoobpasnsl. Hanpasnenus

TEOPETUYECKON CEKIIUU BKIIFOUAIOT B CEOs:
— paccMOTpeHue OUOJIOTMUYECKUX MPOIIECCOB, IEKAPCTB U METO/IOB JICUCHHUSI C XUMUYECKUX
TTO3UIIHI;
— W3YyYECHHUE MPUMEHEHUS XUMHUYECKUX 3HAHWW B MEJUIIMHCKON MPAKTUKE.
HayuynbiMu HanpaBia€HUSIMU SKCIEPUMEHTAIBHON CEKIIUU SABJISIOTCS:

- (OMBUKO-XMMHUYECKUN aHATN3 OMOJIOTHYECKUX CPE;

- (U3HMKO-XMMHYECKUN aHAIIN3 MOAEIHHBIX PACTBOPOB;

- HU3Yy4YCHUE XMMHUYECKUX B3aUMOJECUCTBUUA U CBOMCTB JIEKAPCTBEHHBIX MPEMAPATOB.


http://www.studmedlib.ru/

VII. CBenenust 00 00HOBJIeHHM padoyeil MPOrpaMMbl M CHUIIIHHBI
[Ipencrasnens B [Ipunoxennu Ne 3



Ipunoxenue Ne 1
®oH/1bI OLICHOYHBIX CPEICTB
JJIS1 IPOBEPKH YPOBHs ch)OPMHPOBAHHOCTH KOMIIETEHIMH /LISl IPOMEKYTOYHOI aTTecTaluu 1o
UTOraM OCBOCHMS U CHHUILIMHBI

OIIK — 8 CrnocobeH uCHoJb30BaTh OCHOBHbIE (M3HKO-XMMHYECKHE, MaTeMaTH4YecKue W
€CTeCTBEHHO-HAYYHbIe OHATHUS U MeTO/bI PH pelieHN U NPo(ecCHOHATIBHBIX 3a/1a4.
Nlonk-s-1 Ucnoab3yer ocHOBHBbIE (PU3NKO-XUMUYECKHE, MAaTeMATHYeCKHEe M eCTeCTBEHHO-

HAay4YHbIe MOHSATUS U METO/Ibl, KOTOPbIe HCIOJIb3YIOTCSI B MeTUIIMHE.

N OIIK 8.1 3Harb: OCHOBHBbIE (PU3UKO-XUMUYECKHE, MAaTeMATHYeCKHe W eCTeCTBEHHO-
HAay4YHble MOHSITUSI M1 MeTO/bl, KOTOPbIe UCNOJIb3YIOTCSI B MeIUIIMHE. YMeTh: HCIOIb30BaTh
OCHOBHBbIEe (PU3UKO-XUMHYECKHE, MAaTeMaTHYeCKHe W eCTeCTBEHHO-Hay4YHble MeTO/bl,
NpuMeHsieMble B MeIMIIUHCKOH MPaKTUKe.

NJlonk-s-2 UHTepnpeTupyeT JaHHbIE OCHOBHBIX (PH3MKO-XHMHYECKHX, MATEMATHYECKHX W
€CTeCTBEHHO-HAYYHbIX METO/I0B HCCJIeI0BAHNS NPHU pellieHHue NpodeccHOHATBHBIX 3a/1a4.

N OIIK 8.2 3Harb: OCHOBHBbIE NOKa3aTeJu (U3MKO-XMMHYECKHX, MATEMATHYECKHUX H
€CTeCTBEHHO-HAYYHBIX METOJ0B HCCJIE0BAHMSI NMPU pelieHHe NPo(ecCHOHAIBHBIX 3a/1a4.
YMeTh: MHTEPNPETHPOBATH JAHHbIE OCHOBHBIX (PH3HMKO-XMMHYECKHX, MATEMATHYECKHX M
€CTeCTBEHHO-HAYYHBIX METOI0B HCC/IeJ0BAHNS NPH pelieHue NpogecCHOHAIBHBIX 3a/1a4.

Nlonk-s-3 IIpUMeHSIIOT OCHOBHBbIE (PU3MKO-XHMHYECKHX, MATEMATHYECKHX H €CTeCTBEHHO-
HAYYHBIX METO/JbI HCCJIeJ0OBAHNS NMPH pellieHHH NMPodeccHoHATBHBIX 32/1a4.
N OIIK 8.3 3narbh: ocHOBHbIe (PU3MKO-XMMHYECKHE, MaTeMAaTHYeCKHe M eCTeCTBEHHO-

HAQYYHbIC TIOHATHA MU METOAbl, KOTOPLI€ MCHOJL3YHOTCA B MECIAUIMHE. YMeTh: NMPUMCHATDH
OCHOBHBIC (l)l/l3I/IKO-X]/IMI/[‘lQCKI/le, MaTeMaTH4e€CKUe M €CTECTBCHHO-HAYYHbLIC METOAbI,
IIPUMCEHACMBIC B MeTULIMHCKOM IPAKTHUKE.

3aiaHusi KOMOMHUPOBAHHOI'O THIIA C BHIDOPOM BEPHOIO OTBETA U
000cHOBaHHEM BbIOOPA U3 NMPEAI0KEHHBIX

Buvibepume ooun npasunvhsiii omeem

1. MoJusipHasi KOHUEHTPaUMs paccunuThIBaeTcs no gpopmyJie

A R —
2)Cpy = M(ng-)]?r?(l;-oxgna)*[M"“"/“F]

Ac= \7213;;2)) = M(Bf;g;-\l/zzfpa) o]
e =D (B-Ba) m(s—Ba) Tnomal

2 7 V(p-pa) = M, (s-Ba)V (p—pa)
OtBeTt: 3
O0ocHOBaHMe: MOJISIpHAS KOHIIEHTPAIIHsI SKBUBAJICHTA — 3TO OTHOIICHUE KOJIUYECTBA
SKBHBAJIEHTa PaCTBOPEHHOTO BEIIECTBa K 00bEMY pacTBOpa

2. MoJasipHasi KOHIEHTPAIMA YKBHBAJIEHTA PacCUNTHIBaeTcs Mo gopmyJie

— ﬂ(B—Ba) _ m(B—Ba)
1) Cm T m(p-tens) ~ V(B—Ba)-m(p—Tens) |[MOHI>/I(F]
B—Ba)-1000
2) Cm = M(?—(Ba)-ril)(p—TeHﬂ) '[MOJ'IL/KT]
_ n(s—Ba) _ m(s—Ba)
3) C= V(p-pa) = M{(s—Ba)V (p—pa) Y[MOHL/H]



4) C = n, (-Ba) _ m(B—Ba)
2 V(p-pa) M,(s—Ba)V (p—pa)
OTtBer: 4
OO6ocHOBaHMe: MOJISIPHAsT KOHIICHTPAIUs SKBUBAJICHTA — TO OTHOIICHUE KOJIMYECTBA
HKBHBAJICHTAa PACTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa

, [MOJ'II;/J'I]

3. MoasibHasi KOHIEHTPAIUs PacCYUTHIBaeTcs 1o (opmy.ie

_ n(s-ma) _ m (s—8a)
1) Cm ~ m(p-tens) ~ V(B—Ba)-m(p—Tens) Y[MOJ'H)/Kr]
_ m(s-—Ba)1000
2) Cm ~ M (s—Ba)m(p—tcusa) ,[MOJ‘IL/KF]
_ n(s-Ba) __ m (B—Ba)
3) C= V (p—-pa) ~— M (s—Ba)V (p—pa) ,[MOJ‘IL/J‘I]
= Py = (o 52) [MOHL/JI]

4) 2 7 V(p-pa) = M, (s-Ba)V (p—pa)

OtBet: 1
Ob6ocHoBaHMe: MOJISITIbHASI KOHLIEHTPAIUs — 3TO OTHOILIEHUE KOJIMYECTBA PAaCTBOPEHHOTO
BEII[ECTBA K MacCe pacTBOPUTETIS.

4. KHCI0THOCTH PACTBOPOB MNPHHSITO BbIPAXKATh 4Yepe3 BOAOPOIAHBIN
nokasareJib (pH pacTBopoB), paccuuTbiBaemMblii 1o popmy.ie...

1) pH=Ig[H] 3) pH=-lg[H"]
2) pH=-lg[OH] 4) pH=-1n[OH]
OtBet: 3

O0ocHOBaHHE: [T0Ka3aTe]Ib B XUMHUH — 3TO OTpI/ILIaTCJ'ILHHﬁ I[eCﬂTI/I‘lHHﬁ J'IOl"apI/I(bM oT
HeKOTOpOfI BCJIIMYMHBI, KOTOpAasd IPUHHUMACT MaJIbIC 3HAYCHH.

5. 3uauenue pH uncroii Boasl npu 25°C cocrapiser...
11 2)7 3)0 4) 10
Otser: 2
O6ocuoBanue: py 25°C KOHIIEHTpAIMS TPOTOHOB Bojopoaa H B uncroii Bose coctapmser 107
monb/11. pH = -Ig[H*] = -Ig107 =7

3ananus oTkpbITOI hopmbl

JononHure.
1. BoaopomHbiM moka3aTelleM Ha3bIBAIOT OTPUIATENbHBIN AECATUYHBIA JorapudM HOHOB

2. bydepupiMu  cucTeMaMH ~ Ha3bIBAlOT  CHCTEMBI,  CIIOCOOHBIE  TOJIEPKUBAThH
Ha TIOCTOSIHHOW OCHOBE
3. K Oydepubim cuctemam oTHOCAT OyQepHble CHCTEMbl KHUCIOTHOIO, OCHOBHOIO U
TUTIA
ConpsiKeHHOW KUCIOTON HAa3bIBAIOT YACTULIBI, CIOCOOHBIE
5. ConpshKeHHBIM OCHOBAaHHEM Ha3bIBAIOT YaCTHIIBI, CIOCOOHBIE

a




Hanummure ¢hopMyibl cieayommx coeInHeHnH:

1. 6ytaHon-2 2. opmanbaerng
3. ManoHoBasA KMcnoTa 4. y-aMMHOMaCAAHAsA KNCNoTa
5. ataHgnammH-1,2 6. XMHOH

7. MmanenHoBaA KNCNOTa

8. BbibpaB Heobxoaumble pagukanbl: HS—CH;— H3C—; HO-CHy—;
HOOC—-CH;—; H—; HO-CHy—, HanuwwuTe cTpoeHune Tpunentnaa
ACN-rnn-ymc

Hanuwwute dopmynbl cneayrowmx coeguHeHUN:

9. a-A-bpykTOodypaHosa 10. Kennut

11. pesoKcMUMTUANH 12. dochatmgmncepuH

13. 1-nanbmutonn-2-nMHONEOUN- 14. 61o3HbIN dparmeHT
-FIMLEepPUH LLeN1oN03bI

15. cynbdaHnnoBas KUCAOTa 16. ageHo3nH-5-andocdat

17. Ha KOHKpeTHOM ITpUMepe HANMIIUTE YpaBHEHNE PEeaKIIUU OKUCICHUsI BTOPUYHOTIO CIIUPTa

18. Hanmmmre ypaBHEHHE pEaKIUH JeTHAPATAINH alTb(pa-aMIHOKHCIOTHI

19. IlpuBeaure ypaBHEHUE pEaKIMH U OMUIINTE MEXAHU3M AJIbJJOJIbHON KOHACHCAI[MH Ha
IIpUMeEpE STAHAIIA

IIpaKkTHKO-OpHEeHTUPOBAHHBIE 3aaHUsI
3ananmne 1
[Tpu oTpaBIEeHUU 3TaHOJIOM B MEIMIIMHE B Ka4eCTBE aJICOPOCHTA IPUMEHSIETCS] aKTUBUPOBAHHBIN
yTOJIb.
1. HOquy IIpU OTPABJICHUHU 3TAHOJIOM MMPUMEHACTCA aKT. YyIroJib, 4 HC TUOKCHU erMHI/ISI?
2. Kakoe mpaBmiio o0yciaBinBaeT MPUMEHEHHE YIS TIPU OTPABICHUH dTAaHOJIOM?
OTaJIOH OTBETA:!
1. AKTHBUPOBAHHBIN YTOJIb SBISETCS TUAPOPOOHBIM, HEMOISIPHBIM COPOSHTOM, TTOITOMY ITAHOJ
Oynert srydrie ajicopOupoBaThCs HA yTiie, YeM Ha CHIIUKarese
2. IlpaBuno PeGunnepa.

3aganue 2

[Ipu noGaBnenum 0,5 M JOHOPCKON KPOBH K PacTBOPY HATPHUsl XJIOpHUZA C HEW3BECTHOMU
KOHILICHTpaLMeH ITOJIy4eHHasi CMECh OKPaCHJIACh B KPACHBIM IBET.

1. KakuM sBisieTcsl JTaHHBIN pacTBOP HATPUS XJIOPU/IA [0 CPABHEHUIO C MIa3MOM KPOBU?

2. Ilo kakoit popmyIie pacCUNTHIBACTCSI OCMOTHUYECKOE AaBJICHHE ISl JAHHOTO pacTBOpa?



JTaJIOH OTBETA:
1. 'unoroHnueckum
2.P=IiCRT

3amanue 3

[Ipy momagaHuM HUTPUTA HATPUS B KPOBb SPUTPOLMTHI TEPSIIOT CIOCOOHOCTH MEPEHOCUTH
KHCIIOPOI.

1. Kak Ha3pIBaeTCsl reMOTJIOOMH, TIOJIBEPTIIMICS BO3JCHCTBUIO HUTPUTA HATPHS?

2. Yem obOycnoBiieHa MoTepsi reMorJIo0NHOM CIIOCOOHOCTH MEPEHOCHTH KUCIIOpO1?

OTaJIOH OTBETA:!

1. Metremornooun

2. I3MeHeHHEM CTEIIEHN OKUCIIEHUS JKeJie3a B remMe ¢ +2 10 +3

CuryanuoHHBbIC 321241

3agaya 1. B npoOupky BHeCIU MUNIETKON 3 MJI pacTBOpa MOUYEBUHBI C MOJISIPHOM KOHLIEHTpaLuen
CO(NH2)2 0,9 monb/n u no6asuau 0,5 Mt qoHOpCcKOi KpoBu. Temmeparypa omnbita 20°C.

Bonpoc: Yto npoucxonut ¢ sputporuramu? Perenne obocHyiTe.

Omanon omeema:

HaHno: Pemienue:

V) (CO (NH2)2) =3 mn P=CRT

C(CO (NH2)2) = 0,9 monb/t | Poew. = 0,9%8,3x310 = 2316 kIla

V (kpoBu) = 0,5mn Pocm. =Pocw. (crammapra) — pacTBOp THIIEPTOHUYECKUI
t°=37°C

Poew. =?

Korna kneTky norpy»xaroT B TUIIEPTOHUYECKHUI pacTBOpP, TO HAOJII01a€TCsl BHIXO MOJIEKYJ BOJIbI
U3 KIETKU 4Yepe3 IUIa3MaTHYecKyr0 MeMOpaHy, Ha3bIBaeMbIHl 3K30CMOCOM WM IJIA3MOJIH30M.
Knerka cxumaercsi, ymenbmaerca B oobeme. (Ilnasmonus B OOJIBIIMHCTBE ClyyaeB MpoOIEcC
oOpatumbli. /{7151 3TOro MIa3MoaM3UpPOBAHHYIO KJIETKY MOMEIIAI0T B YUCTYIO BONY, KJIETKa BHOBb
HaOyxaeT, M BOCCTAHABIMBAaET CBOIO JKU3HEAEATEIbHOCTh. TakKoW TMpoliecc Ha3bIBAIOT
nemazMonu3oM.) [1masmMonn3 KIIeTOK KpOBM HE OY€Hb OMAaceH JJIs 3/10pOBbs, TaK Kak 00beM

KpOBH BCJIHUK, OCMOTHYCCKOC JABJICHUC 6LICTpO BOCCTaHaBJIMBACTCA

3agaua 2. B maGopatopuu ais NpoBeAeHUS OHMOJOTMUYECKHUX OSKCIEPUMEHTOB TpedyeTcs
npuroroButsh 100 M pochaTroro 6ydpepHoro pacropa ¢ pH = 7,2. pKa(H2PO4) = 7,2.
a) Yrto HazbIBaeTcst OypepHbIM pacTBOPOM?

0) M3 xakux KOMIOHEHTOB COCTOHT (ocdaTHas OydepHas cucrema?



B) K xkakomy tuny Oydepnsix cuctem otHocutces pocharnas OydepHas cucrema?
r) [To xakoit popmyne paccunteiBaetcs pH dhocdatHoro 6ydeproro pactopa?
1) B kakux 0oOBEeMHBIX COOTHOWICHHSX cieayeT cmemarsh 0,1 MOJB/I pacTBOPHI KOMIIOHEHTOB

docdarnoit 0OydepHoit cuctembl, uToObI TpUroToBUTH 100 M1 OydepHoro pactBopa ¢ pH = 7,27

Pemenue: bydepHbiME pacTBOpaMu HA3BIBAIOTCS PACTBOPHI, 0O0JIaJaloOmue CBOWCTBOM
JIOCTaTOYHO CTOMKO mojiepkuBath pH npu 100aBieHUN K HUM HEOOIBIINX KOJUYECTB KHCIIOT U
OCHOBaHUH.

®docdatnas 6ydepnas cucrema orHocutcs K [ Tuny u coctout u3 NaH2PO4 u NagHPOa.

C(HPO?)

= L) +lg———F-=-—=

V(HPO?")

[H ] = Kaz(HZPOZL) X m

vHPO;)  [HY] 107
V(HPO3) K, (HPOy) 1072

Crnenyet B3sath 110 50 M 0,1 mMoue/1 pactBopoB NaH2PO4 1 NapHPOg.

3agaua 3. B opranusme runpokapOoOHaTHBIA Oy(epHbIi pacTBOp IUIa3Mbl KPOBH HAaXOAMUTCS B
paBHoBecun ¢ CO2 B anpBeonax Jierkux. OneHure, Kak pearupyer TupokapOoHaTHBIN Oydep B
cllydae IpHeMa YeJIOBEKOM KUCIBIX U HIEIOUHBIX POJYKTOB MUTAHUS.

a) I3 kakuX KOMIIOHEHTOB COCTOUT TUpOKapOOHaTHBIN OydepHbIil pacTBOp?

6) B uem cymHocts OydepHoro neiicteus?

B) UTO MpOMCXOIUT NPU MpUEMe KUCIBIX IPOTYKTOB?

r) UTo npoucxXoauT npu MpreMe HIeIOUHbIX TPOYKTOB?

1) IMouemy ruapoxap6oHaTHbII Oydep ABaseTcs Hanboee BaKHBIM OyhepoM IIa3mMbl KpOBU?
Pemennue:

['unpokapbonatHas OydepHas cucremMa cocTouT u3 ruapokapOonar-uona HCO3z™ u yronbHOM
kucinoTsel H2COg.

Bydepubie cuctembl mojaepkuBaioT MOCTOSHCTBO pH mpu no0aBieHMM K HUM HEOOJBIINX
KOJINYECTB KUCIIOT U OCHOBAHUH.

[Tpn mpueme KUCIBIX MPOAYKTOB IMPOHUCXOJIUT CMEIICHHE PAaBHOBECHS, MOBBIIACTCS TaBIICHHUE
CO2 B nerkux u u3661Tok CO2 BBIBOAUTCS U3 OPraHU3MA.

[Tpu mocTyruieHnu B KpOBb OCHOBAHUN CMEIIEHHE PAaBHOBECHS MPUBOAUT K JOMOIHUTEILHOMY

pactBopenuto CO2 B m1a3Me KpoBHU.



I'unpoxapbonatHas OydepHas cuctema — Hanboliee BakHas OydepHasi cuctemMa KpoBH, TOTOMY

YTO €€ eMKOCTh OOJIbIIIE EMKOCTH APYTHX Oy(PEepHBIX CUCTEM ILIa3Mbl KPOBH.

Pacuernrnie 3agaun
3apaua 1. IIpu 315 K gaBnenue HachleHHOro napa Haj Bojoi paBHo 8,2 klla wiu 61,5 mm. pr.
cT. Ha ckoibko NMOHM3MTCS JaBJi€HME Napa MpU yKa3aHHOM Temiieparype, eciau B 540 r Boabl

pactBopuTh 36 T CeH1206?

Omanou peuwteHus.
Po—P _n
Po N+ N
M(CgH1206) = 180 r/momp;  M(H20) = 18 r/mMomb;
= M(s ) = 36 =0,2moms; N =ﬂ=30MOJIB
M(s—Ba) 180 18
AP=pP —P=p . __g2. %2 _g054 m
0 0 n+N 0,2+30
501040
2
AP = 61,5-L =0,4 MmMm.pT.CT.
0,2+30

Otset: AP = 0,4 Mmm.pT.CT

3agaua 2. Haiinute pH Oydepnoit cucremsl, cocrosmeit n3 100mn 0,1H pactBopa ykcycHOM
kucnotsl 1 10m1 0,11 pactBopa anerata Hatpus, eciu Kn(CHsCOOH)=1,8-107°,
Omanon peuwtenus:

ITo ypaBHenuto I'ennepcona-Iaccenpbaxa i KucioTHoro Oydepa

Nc'VC -5 10-0,1
H=-lgKq+lg——=—[g 1810 " +lg———=4,745-1=3,745
p gKu+lg 0 0 =l %700 0.

Otset: pH = 3,745
3anaua 3. CocTtaBbTe CXeMy cepeOpsIHO-KaAMHUEBOTO TAIbBAHUYECKOTO AJIEMEHTA U PaCCUNTANTe
ero DJIC, eciu cepeOpsHBIN DJIEKTPO/I OMYIIEH B PACTBOP €r0 COJIM C KOHIIEHTpaIuei noHoB Ag*

0,1MOB/71, a KaJMMEBHIH JNEKTPOJ - B PACTBOP €ro COJH C KOHIEHTpauuedl moHos Cd?*

0,001 moms/m ipu 25°C.

0 _ . 0 _
EAg+/Ag =0,79B : ECd%/Cd =—0,403 B

Omanou peutenus:



(-)CdICd*IAgTIAg(+)

0 0,059
E = E -+ —n lg aMen +
ECd2+/ Cd = -0,403 + 0,059 lg10™ 3--0,403-0,0885=-0,4915B
EAg+/ Ag =0,799 + 0,059 lg]()_1 =0,799-0,059=0,74B

QAC=E+-E-=0,74-(-0,4915)=1,23 B
OtBer: DJIC=1,23 B

KoHTpoJibHBbIE BOPOCHI
1. Kimaccudukanus pacTBOpoB.
2. [TonydeHue AUCTIEPCHBIX CHCTEM.
3. Koarynsauus. buonoruueckoe 3HaueHUe KOAryJIsILIUH.

3agaHus 3aKPBITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBUS
1. YcraHoBUTE COOTBETCTBME MEXAY BHIAMH JIUCIIEPCHBIX CUCTEM U pa3MepaMU YaCTHIL
JTUCTIEPCHOM (a3bl:

1) 102-10*cm A) KOJIOUHO-AUCTIepCHAS
2)10°-10" cm b) MonekynsipHO-AMCIIEpCHAs
3) 108 - 10 cm B) rpy6oaucnepcHas

Otsert: 1B 2A 3b
2. YcTaHOBHUTE COOTBETCTBUE MEXKIY HAa3BaHUSIMH Oy(epHBIX CUCTEM U BUIaMH OypepHBIX
CUCTEM:

1) 6enkoBas A) KHCIIOTHas
2) bocdaTHas b) amdponutHas
3) ruapoxapOoHaTHAS B) ocHoBHas

4) aMmMOHUITHAs

Otset: 1b 2A 3A 4B
3. YcTaHOBUTE COOTBETCTBHE MEXAY PAaCTBOPOM U THIIOM JIaHHOT'O pacTBOpa

1) 0,9% nHatpus xI0pu A) THTIOTOHUYECKUIA
2) 10% maraus cynbdat b) uzotonnueckuit
3) 0,5% rmroko3a B) runepronnueckuit

4) pactBop Punrepa
Ortset: 165 2B 3A 4b

3agaHusA 3aKPBITOr0 THIIA HA YCTAHOBJICHHSA MOCJIeJ0BATEIbHOCTH
3aganue 1
IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEN0OBATEIBHOCTD
Jnist mpuroToBieHus | 1 M30TOHUYECKOTO pacTBOpa HATPHsL XJIOpUIa HE0OX0AUMO COBEPIIUTh
CIIEIYIOIIHE ONECpaLUN:
1) oTBemIMBaHUE HAa TEXHUUECKUX Becax HEOOXOIUMON MacChl HATPHUS XJIOpUIa
2) pacTBOpPEHHE HABECKH XJIOPU/A HATPUS B OTMEPEHHOM 00BEME PACTBOPUTEIIS



3) pacuet Macchl paCTBOPEHHOI'O BEILIECTBA

4) nmepecueT MacCOBBIX €UHUI] PACTBOPUTEIIS B 00bEMHBIC €AMHHIIBI

5) pacdyet Macchbl pacTBOPUTEIIS

6) oTMepHBaHNE MEPHBIM LIWIMHIPOM HEOOXOUMOT0 00beMa pacTBOPUTENS

Otser: 315462

3aganue 2

IIpounTaiiTe TEKCT U YCTAaHOBUTE IIOCIEA0BATEIBHOCTD

B mpoGupky BHecCIM MUIIETKON pacTBOP TIIFOKO3bI C MaccoBoi noneit 5,5% u nobasuiu 0,5 mi
noHopckoit kpoBu. Temmeparypa ombita 20°C. YToOBI OmpenenuTh, YTO MHPOM3OUIET C
SPUTPOLIUTAMHU, HEOOXOAUMO:

1) paccunTaTh OCMOTHYECKOE JaBICHUE

2) onpeaenuTh U3MEHEHHUS B COCTOSIHUH SPUTPOLIUTOB

3) mepeBecTu TeMIIepaTypy U3 rpaaycoB Llenbcus B aOCOMIOTHYIO TEMIIEPATyPy

4) paccuuTaTh MOJSIPHYIO KOHIIEHTPAIIUIO

5) cpaBHUTbH 3HAYEHUE OCMOTUYECKOTO JIaBJIEHUS CO CTaHIapTOM

6) ompeaenuTh TUIl PacTBOPA

7) BBIOpaTh PopMyITy IS pacdeTa OCMOTHYECKOTO JaBICHUS

Otgert: 7431562



ITpunoxxenne Ne 2
CnpaBka

0 MaTepUAIbLHO-TEXHUYECKOM obecrieueHUuH paboueii mporpaMmbl AUCIUTUTAHBI

«XUMUI»

HanmeHoBanue cienuaibHBIX
IIOMEIIECHUN U ITIOMELIECHUHN 111
CaMOCTOSITENIbHOW PabOTHI

OcCHaIIEHHOCTD CIIEMUAILHBIX TOMEIEHUN
U IIOMEIIEHUHN JUISI CAaMOCTOSATEILHON
paboThI

316

banHepHBIN CTeH «I1epuoAnYecKas
tabnuia MenaeneeBay( 1 mr.),
bans nma6.xomOunup BKJI(1 mt.),
Becsi 1aboparopubie Ohaus (1 mT.),
HNonomep nabop M160 MU (1 mt.),
Konopumerp KOK-2 (1 mr.),
MoobwibHas crorika st LCD (1 mr.),
O06yyaTenb-penupKyIsITOp BO31yXa
yIbTpapuOoIeTOBbIN OaKTepUIUAHBIH (1
1IT. ),
[Tnura saexrp.Hact. Energi EN-901B (1
1IT. ),
CTt0J1 aHTUBUOPAIIMOHHBIN BECOBOM
COBJIAB ( 1 mr.),
Cron nabopartopusiii Beicokuiit COBJIAB
1000,1200 (1 mT.),
Croun octp.puznueckuit COBJIAB 1200
Odxn (6 mt.),
Cron pabouunii 0IHOTYMOOBBIH (6 1MIT.),
Cronsl nanatounsie (1 mrT.),
Cryn cm-12 (5 mT.),

TabypeT nNpOMBIIIICHHBI BUHTOBOM C
KPYIJIBIM cujieHHeM (24 mr.),
Tenesuzop LED TLC 55C715 cepsrii ( 1
IIT.),

Tepmocrar (1 mt.)

Tymb6a nox moiiky 50#60 Oyk (2 mit.)
kad seiTsixHON Mod 1200 (1 miT.)
Mkad ns npudbopos COBJIAB 400,800 (3
IIT.)

Mkad cymmnpubiii (1 mr.)
ka¢p HIC-80/cyxoxapoBoit/ (1 mrt.)

318

banHepHBIN CTEH]] «TIeproJuecKas
tabinua MenneneeBan( 1 mr.)
Becn madoparopuasie AND HL 100 (1 mT.)
Hocka nepensuxknas JAI1-12 (1 mt.)
Konopumerp KOK-2 (1 mT.)
Komopumerp dhoTosnexkrpruyecknii
KoHIeHTpannoHHbi KOK-2 (1 mmt.)
OO0nyJarenb-penupKyIsSsTOp BO3IyXa
yAbTpaduONIETOBBINA OakTeprIUIHbIH (1
IIT.)
[Tnura snextp.Hact. Energi EN-901B (1
IIT.)




Cronsl manaTounsle (1 mT.)
Cronst x13 (9 1mT.)
Cryn cm-12 (5 mr.)
Tabyper (14 mr.)
Tym6a mog moiiky 50*60 Oyxk (1 mT.)
[kad BeITsKHOM (1 TIT.)
[xad cymmnbabid (1 mT.)

320

banHepHBIN CTEH] «TIepUOAHYECKast
tabnuia MenaeneeBay( 1 mrT.)
bans na6.xkomOouaMp BKJI( 1 1mt.)
Becwl ananutuyeckue(2 mir.)
Becsl ananutrueckue Gibertini (1 mr.)
Konopumerp KOK-2 (1 mir.)
Kamepa xpomaTorpadudeckas mos
miacTuHsI (1 1mT.)
K®K-2-konopumerp GoTo3MeKTpHUIECKuii (
1 mT.)
O06yyaTenb-penupKyIsITOp BO3IyXa

yIbTpapuoIeTOBbIN OaKTepUIUAHBIH (1
IIT.)

[Tnura snexrp.Hact. Energi EN-901B (1
IIT.)

PH-metp I'omens (1 mT.)
Cron naboparopusiii Beicokuit COBJIAB
1000,1200 (2 mr.)
Cron octp.pusuueckuit COBJIAB 1200
Odx (6 miT.)

TabypeT NpOMBIIIICHHBIH BUHTOBOM C
KPYTJIBIM cuieHueM (24 mT.)
Tym06a o moiiky 50*60 Oyk (2 miT.)
kad seiTsxHON Mod 1200 (1 mT.)
Mkad nns npudbopos COBJIAB 400,800 (6
IIT.)

322

baHHEpHBIN CTEH] «TIEPUOIHYECKAs
tabnuia MenaeneeBay( 1 mrT.)
Becbl rexuuueckue (1 mr.)
Jocka MmarauTHO-MenoBasi( 1 mit.)

Konopumerp KOK-2 (1 mr.)

OO6ny4arenb-pelupKyIsasTOp BO3ayXa
yasTpaduoIeTOBbIN OakTepuuaHbIi (1
IIT.)
[Tnutka 1. Meura (1 mrT.)
Cromnbl nabop (1 mrT.)

Croun nanarounslit (1 mr.)
Crounbl x13 (10 mT.)
Tabyper (14 mrT.)

Tymb6a nox moiiky 50%60 6yk (1 mit.)
Mkad BeITsKHOM (1 1IT.)
o/rmmta (1 mt.)




JIMCT perucTpauvy u3MeHeHHU ¥ 10NO0JIHeHU Ha
B padouyo NporpaMmy THCUUIIMHBI « XUMHS»

AJIA O6V‘laIOIIII/IXC$I 1 Kkypca

HaIIpaBJICHHUEC ITOATOTOBKU: Cromarosiorust

dbopma oOyueHHs: OuHas

ITpunoxxenne Ne 3

y4eOHbIii rojg

M3MeHeHns 1 JONOJHEHUs B pabouylo MporpaMmy AUCHMILIMHBI PpACCMOTPEHbI HAa

3aceaHuu Kaeapsl « »
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3aB. kadenpoit

(OUO)

noonuce

ConeprkaHre M3MEHCHHUI U TOTIOJTHEHU

r. (mpotokoi Ne )

Ne Paznen, nynkr, Homep
/T | CTpaHHUIIbI, ab3all

Crapprit TEKCT

HoBgrlil TexcT

Kommenrapnii

Ilpumepwi:
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ITpunoxenne Ne 4
OI'bOY BO TBepckol rocy1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
Munucrepcrsa 3apaBooxpanenus Poccun

Kadenpa xumuu
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Yueonblii roa (2025-2026)

1. PyGe:kHbIe KOHTPOJIM — Bcero 4 pyOexHBIX KOHTPOJIS,

Homep p/x | Teop. yacts IIpakr. yacTh TecroBbIe Bcero 3a py6ex
(cuT. 3a1a4H, 3aaHuA
(¢popmy.inl opr.
coen.)
1 7 2,5 2,5 12
2 6 2,5 2,5 11
3 6 4 - 10
4 6,5 3,5 - 10

2. OdopmiteHue J1a60PaTOPHOIO KypHAaJa — 10 3 0aioB;
3. Odopmienne CnoBapsi popMy.1 OpraHu4ecKUX cOeJUHEHUI 1 MEXaHU3MOB peakuuii — 3
0aJlJIOB;

Nrorosas oneunka:

Ne /i 1 2 3
MaxkcuManbsHO 43 3 3
BO3MOXKHOE
KOJI-BO 0ajII0B
Kom-Bo
IPUOOPETEHHBIX
0aioB

HUTOTO:
HopmaTuBHbIii peliTHHT 49 6as10B

Ouenka «5» - 45-49 Gannon

Ouenka «4» - 39-44,75 daun

Ouenka «3» - 30-38,75 6amios

Crynenrtbl, HaOpaBuue menee 30 6a/10B, 00513aHbI ¢1ABATH IK3aMeEH.
OTpadoTKN NPONYyLIEHHBIX Ja0OPATOPHO-NPAKTHYECKHUX 3aHATHH 10 YBAKMTEJIbHOM
NpUYMHE OLeHUBAIOTCS B 0a/iIax 3aHATHSA, 0€3 YBAKUTEIbHOH NPUYMHBI — MUHYC 50% oT
0a/110B 3aHsATHSA. OTPaOOTKU TEOPUU U TECTOB MPOBOJATCS MUCHBMEHHO.
[Tponycku pyOeXHBIX KOHTpoJieH 0e3 0TpadoToK CO CIIpaBKOM U3 JeKaHaTa JIMOO OLEHUBAIOTCS
Ha 50% OT MakcuMyMa 3a MPOMYIIEHHbIH pyOeXHbIH KOHTPOJb, MO0 CTYIAEHT OTpabaThiBaeT
pPYOEXKHBIN KOHTPOJIb, KOTOPBIN OYAET OIEHUBATHCS B IIOJTHOM 00OBEME.

HITpadsl

Hauuncnsarores B KOHIIE cemecTpa:
o [lpomymennas 6e3 yBaKUTEIHHOU MPUUMHBI JIEKIUs — MUHYC 3 Oaria.

JlnyHas NOANKMCH CTYAEHTA

Hoanuck npenogasareis

3aBenywoias kadeapoi xumun, npogeccop I'.'M.3y6apeBa



