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Pa3padoTumnku: 3aBeayromas kaheapoit xumuw, 1.0.H., mpodeccop 3ydapesa I'.M.; mpodeccop
kadeapbl XuMuH, K.X.H., goueHt Jlonuna H.II.; nonenT xadenper xumun, k.6.H. bopauna I'.E.;
accucteHt kadenpsl xumuu bensiea 1. A.

BHemHsisi peneH3usi q1aHa JONEHTOM Kadeapbl OMOTEXHOJIOTHH, XMMUU W CTaHIapTU3AIHUU
TeI'TY, x.x.H. OxnmroBoii E.B.

Pabouas mporpamma paccMoTpeHa ¥ 000peHa Ha 3acefaHuu Kadeapbl XUMHUH
«12» mas 2025 r. (mpotokoi Ne 8)

Pabouas mporpamMma paccMoTpeHa M 0J00peHa Ha 3acedaHuu MPO(UIBHOTO METOAMYECKOTO
coBera
«20» mas 2025 r. (mpotokon Ne 5)

PaGouass mporpaMma yTBepXkJI€Ha Ha 3ace€JaHUM LEHTPAJIbHOIO  KOOPIAMHALMOHHO-
METOJIUYECKOro coBera «27» aBrycra 2025 r. (mporokon Ne 1)



|. llosicHuTeIbHAA 3aNIMCKA

Pabouass mporpamma AWCHMIUIMHBI pa3pa0oTaHa B COOTBETCTBUH ¢  (herepaibHbIM
TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CcTaHAapToM Bbicuiero oOpasoBanus (PI'OC BO) mo
HanpasieHuto 31.05.01 JleweOHoe neno, yrBepkaeHHbIM llpukazom MwuHOOpHayku Poccum ot
12.08.2020 N 988 (pen. ot 27.02.2023) «OO6 yrBepxkneHH: (HeaepaIbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEILHOTO CTaHIapTa BHICIIETO 00pa30BaHUs — CIIEHUAIMTET 1Mo crenuanbHoctu 31.05.01
JleueObHoe nemo», ¢ y4€roM pEKOMEHAAIMHA OCHOBHOM Mpo(hecCHOHABHON 00pa3oBaTeIbHOM
nporpammbl (OITOIT) Beiciero oopa3zoBaHusl.

1. Heab 1 32724y M CHUILIMHBI
[lenpt0  OCBOGHMS  JHCIMIUIMHBI  sIBISIETCSs  (OpPMUPOBaHHE Yy  OOyYarOIIUXCS
oOuienpodeccHoHaNbHBIX KOMIETEHIIMM JJIs OKa3aHUsA KBaTU(PHUIMPOBAHHOW MEIUIUHCKON
MIOMOIIM B COOTBETCTBUH C ()eIePATBHBIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM.
3aiayaMy OCBOCHUS TUCIUTLINHBI SBIISTFOTCSL:
e (opmupoBaHUE y HACEIICHNUS, TAIIICHTOB U WICHOB UX CEMEH MOTHBAIIUH, HAITPABICHHON
Ha COXpaHEHUE U YKPEIJIEHUE CBOETO 3/I0POBbS U 3[I0POBBS OKPYKAIOIINX;
® aHaIM3 HAYYHOW JHUTEpaTyphl W O(PHUIMAIBHBIX CTATHUCTUYCCKHX O030pOB, ydacThe B
MPOBEJICHUN CTATUCTHYECKOTO AaHallM3a W IYOJWYHOE TIPEICTABJICHUE TOTYICHHBIX
pe3yIbTaToB;
® yYacTHe B PEUICHUM OTICIIBHBIX HAYYHO-HCCIICOBATCIHLCKAX W HAyYHO-TIPUKIIATHBIX
3ama4 B 00ONAcTH 37paBOOXPAHCHHS [0 JHATHOCTHKE, JICUYCHHWIO, MEIUIIMHCKON
peadbmMTayy 1 MpoQpUIaKTHUKE.

2. [Inanupyembie pe3y/ibTaTbl 00y4eHHs N0 THCHUILIHHE
dopMupyemMble HNuaukarop IInanupyemble pe3yjbTaThl
KOMIIETeHIIUH AOCTHIKEHUS o0y4eHust
B pe3ynbrate nzydenus
JCLIMTUIMHBI CTY/IEHT JOJKEH:

OIIK -5 Wonks-1  Onpenenser wu | U OIIK 5.1

Crioco0€eH OLIEHUBATD OIIEHMBAET 3HATD:

MOPGOPYHKIMOHAIBHBIC, | MophoyHKIMOHATBHBIE, OcHOBHBIE WHIUKATOPbI

(prsronornyeckue (u3nonornvecKue COCTOsIHUS | (BOJOPOAHBIA  mMokaszatens  pH

COCTOsIHHA U Y TIATOJIOTMYECKUE TPOIIECCHI | OMOJOTHUECKUX JKUIKOCTEH B HOpME

IIaTOJIOTHYECKNE OpraHusma. u TIATOJIOTHH, MapIUATBHOTO

MPOLECCH B OpraHu3Me nasnenne pCO2, U30BITOK OCHOBaHUH

9CIIOBEKA [T PEIICHUS BE, crangapraslit bukapoonat HCO3

poQeCcCHOHANBHBIX OCMOTHUYECKOE [aBIICHUE KPOBU B

3a1aq. HOpME U npu [IaTOJIOTUH)
Mop(hoyHKIIMOHATIBHOTO u

(bU3MOTOTUYECKOTO  COCTOSHUSI U
MATOJIOTMYECKUX  TPOLECCOB B
OpraHu3Me YeJI0BEeKa.

Ymers: HMHTEPIPETUPOBATH
3HAUYEHUsI NHAUKATOPOB COCTOSIHUS U
MIATOJIOTUUECKUX IIPOLIECCOB
OopraHu3Ma 4esnoBeka (OmpenessTh
HapylWeHNs1  KUCJIOTHO-ILEIOYHOTIO
pasHoBecus (KILIP)).

NI OIIK 5.2




Nonk-5-2 [Mpumensier | 3HATh: PU3UKO-XUMUIECKHE OCHOBBI
AJITOPUTM KJIMHUKO- | U TIPUHIMITBI pabOTHI 000pyAOBaHUS,
J1a00paTOPHOIA U | IPUMEHSEMOTO B KJIMHUKO-
(yHKIIMOHATEHON 7a00paTopHO W (YHKIIMOHATHEHON
JIMarHOCTUKU TIPU DEIICHUH | TUArHOCTHKE.
npogecCHOHATBHBIX 33/1a4. Ymern: UCIIONB30BaTh
1ab0paTOPHYIO (1971 u
0o00OpylOBaHWE  TIPU  pEUICHHH
npodeccnoHanbHbIX 3a7ad.
NI OIIK 5.3
W/onk-s-3 OuenuBaer | 3HaTh:  pedepeHTHBIC  3HAYCHHS
pe3yabTaThl KIMHUKO- | MHHKATOPOB
nabopaTopHOi u | MOphopyHKITMOHATTLHOTO u
(YHKIMOHAIBHOW (DM3MOIOTMYECKOTO  COCTOSIHUSL U
JMAarHOCTUKU TIPU PEIICHHHU | MATOJIOTHYECKHX MPOIIECCOB.
npo¢ecCHOHATBHBIX 33/1a4. Ymers: MHTEPIIPETUPOBATH

Pe3yNbTaThl KIMHUKO-TTa00paTOPHBIX
UCCIIEIOBaHNA M (DYHKIIMOHATBHON
JTMAaTHOCTUKH.

3. MecTo AUCHMILIMHBI B CTPYKTYpPe OCHOBHOI NPO(hecCHOHATBLHON 00pa30oBaTe/IbHOI
NMPOrpaMmbI
Jucrnmiza «Xumush» BxoauT B O6s3atenbHyro yacTh bioka 1 OIIOII criermanutera.
1) 115t yCIIenHOTO OCBOCHHS IUCIUIUIAHbI YPOBEHb HAYAIBHON MOATOTOBKH JIOJDKEH BKITFOYATh:

e xopoume 0a30Bble 3HAHHWA [0 JIAHHOW JUCLMIUIMHE, TIOJNy4eHHblE B  CpEJHEM
00pa3oBaTeNIbHOM YUPEKICHUN

e TIOHMMaHHME M aKTHBHOE MCITOJIb30BaHNE XUMHYECKOM TEPMHUHOJIOTUA

e HaBBIKM pELIeHM 33aJa4 1o o0IIel, HEOpPraHNYECKOH XUMHUH

® HaBBIKM HANMCAaHUS XUMHUYECKUX CHUMBOJIOB, ()OPMYN BELIECTB IO HEOPraHUYECKOi
XUMHHU, XUMHNYCCKUX peaxum‘/i 10 BCEM HM3YYaCMbIM pa3aciiaM XUMHHU, COCTABIIATh CXEMBI
AJNIEKTPOHHOTO  CTPOCHHS,

JNEKTPOHHBIE U 3JEKTPOHHO-Tpaduueckue

(bopMyIibl
JJIEMEHTOB, OIPENENATh THUI CBSI3M B MOJIEKyJaX, KIacCH(UIMPOBATH XHUMHUYECKHE
peakuuu

® yMEHHE IT0JIb30BaThCSI OCHOBHBIMU TaOJIUIIAMH IO TIPEIMETY.

® 3HaHUS OCHOBHBIX TIPAaBWJI TEXHUKH O€30MMacCHOCTH TpH paboTe B XHUMHUYECKOH
nabopaTopuu, 3HAHUS MPOCTEUIIEro J1IAOOPAaTOPHOrO OOOPYNOBaHMA M XHUMHYECKOH
HOCYIBI

2) CopaeprkarelibHO AMCHUILIMHA «XHMHUS» OOBEAMHSET H30paHHBIC pa3feibl OOIICH,

HEOPTraHWYECKOH, PU3MUECKON, KOJUTOUAHOW U aHATMTUYECKON XUMHH, UMEIOIINUX CYIIECTBEHHOE



3HaUYeHHE I (OpMUpOBAHUS E€CTECTBEHHO — HAyYHOTO MBINIJICHUS  CICIHAIHMCTOB
MeAUIHCKOTO npoduiist. Kaxaplii pa3aen AUCHUILTUHBI BOOPYKAET CTYACHTOB METUITUHCKOTO
BYy3a 3HAHHUSIMH, KOTOPBIE EMY HEOOXOIUMBI IIPU PACCMOTPEHUU (PU3UKO — XUMHUECKOH CYITHOCTH
1 MEXaHHU3Ma MPOIECCOB, MPOUCXOAAIINX B OPraHU3ME YEJIOBEKa Ha MOJICKYJIIPHOM U KJIETOUHOM
YPOBHE; pacCMaTpPUBAET ATH MPOIECCHI C FHEPTETUUCCKON M KHHETUIECKOM MO3HITNH, (popMupyer
YMEHHE BBIMOIHITH PACYETHI MAPAMETPOB ITUX MPOIECCOB, MO3BOJSIET OOJiee TITyOOKO TMOHSATH
(GYHKIIMH OTACIBHBIX CUCTEM OpraHU3Ma B IIEJI0M, a TAK)KE €ro B3aMMOJICHCTBHE C OKPYKAIOIICH
cpemnoi.

JlaHHas NUCIMIUIMHA SBISIETCS 0a30BOM YaCThIO IS M3YYEHHS TMOCTCIYIOIIUX JUCIUTUIAH
€CTECTBEHHOHAYYHOT'O ITUKJIA: OMOXUMUST, HOpMaTbHAST (PU3HOJIOTHSE, TATO(PU3NOIIOT YIS, KITMHUIECKAS
naTou3noaorus; hapMaKoIOTHsL.

4. O0bEM TUCHUILIMHBI COCTaBIET 4 3aueTHbIX eaunui, 144 akameMUyecKHux 4acoB, B TOM
yycre 52 4acoB, BBIIENICHHBIX HA KOHTAKTHYIO paboTy 00yJaronmxcs ¢ mpenojaasarenem, u 92 4acos
Ha CaMOCTOSITENIbHYIO PaboTy oOydarommxcst (65 4acoB Ha CaMOCTOATENBLHYIO PadOTy U 27 yaca Ha
MOJITOTOBKY K SK3aMEHY).

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
B nporiecce ocBoeHUS TUCIUTLTNHBI U (YOPMHUPOBAHKSI KOMITETEHITUN HCTIONB3YFOTCS:

e 00pa3oBareibHbIE TEXHOIOTUH:
- JICKOUA-BU3Yyallu3alvs
- mpoOneMHas JEKIHs
- IabopaTOpHBIA MPAKTHKYM
- MacTep-Kiacc
- y4eOHO-HccneioBaTeNbCcKas paboTa CTyIEHTOB
- METOJ MAJIBIX TPYIIII
. (OpMBI TEKYIIETO U PyOEKHOTO KOHTPOJISI YCIIEBAEMOCTH:
- TEeCTUPOBaHUE
- OIICHKA OCBOCHHS IMPAKTHUYCCKHUX HABBIKOB
- PEHICHUC CUTYAIITMOHHBIX 3a1a4
- KOHTpOIbHas paboTta
- HamMcaHWe U 3almuTa pedepaTon
- cobecemoBaHue MO KOHTPOIBHBIM BOIIPOCAM
- TOATOTOBKA JIOKJIaaa
SHGMGHTI)I, BXOOAIIHUE B CaMOCTOATCIIBHYIO pa60Ty CTYACHTA:. IIOATOTOBKA K CEMHUHAPCKUM H
NPaKTUYECKUM 3aHSTHSM, PEIICHUE PACUCTHBIX U CUTYAIIMOHHBIX 3a/1a4, HallMcaHue pedeparos,

pabota B MHTEepHETE, MOArOTOBKA K SK3aMEHY.



B pamMkax m3ydeHus JUCLUILUIMHBI MPEAYCMOTPEHBI BCTPEUU C MPENCTABUTEISIMH POCCUUCKHUX
BY30B u HayuHO-MCCIEIOBATENbCKUX MPEANPUSATHA, TOCYAAPCTBEHHBIX M OOIIECTBEHHBIX
OpraHM3aluii, MacTep — KJacchl SKCIEPTOB U crenuanuctoB no teMaM «HK-crnexkrpomerpusi».

«CocrosHus BOJbI B OMOJIOrMYECKUX U MOACIBHBIX CUCTCMAX».

6. @opMbI NPOMEKYTOYHOM aTTeCTAIMHU
[To 3aBepiieHny 0O0y4YeHHs TUCHUIUIMHE «XUMUs» B | cemecTpe MpOBOAUTCS TPEXITAMHBIM SK3aMeH C

UCIIOJIb30BAaHUEM PE3YJILTATOB OALTHHO-HAKOIUTEIILHON CUCTEMBI (IIPHIIOKEHUE S).

1. Y4eOHas mporpaMmMa AMCHMILIMHBI
1. Conepxanne TUCHHUILTAHBI

Moayas 1. Yuyenue o pactBopax.

1.1. PactBOpBI
1.1.1. Crnoco0Obl BbIpaX€HHUS KOHIICHTpAI[MM PACTBOPOB: MAaccoBasl [I0Ji1 BeIlIeCTBa B
pacTBope, MOJsipHasi, HOpMajibHasi (MoJIsipHasi KOHLIEHTpAlusi SKBUBAJICHTA), MOJISUIbHAsS
KOHIIEHTpalus pacTBopa. TUTp pacTBopa.
1.1.2 Konnentpanus. [lepecuer oqHOTO BUIa KOHIIEHTPALIUNA B IPYTOi.
1.1.3 KonnuratuBHbIe CBOMCTBA pacTBOpoB. OcMoc. OcMoTuueckoe naBieHue. 3akoH Bant
— Todda nmns HEINEKTPOIUTOB H  3IEKTponuToB. OcmoispHocTs. M30-, THIIO-,
TUIEPTOHUYECKHUE PACTBOPBI.

1.1.4 3akons! Payns 1ysi HE’JEKTPOJIUTOB U BJIEKTPOIUTOB ['a30Bble 3aKOHBI (3aKOHBI
I'enpu, Janbrona u CeueHona).

Py6eskHbIi KOHTPOJIb - KOHTPOJIbHAs paboTa.

Mopayas 2. J1eMeHTbl XMMHYeCKOi TEePMOJIMHAMUKH U KHHETUKH.

2.1 OcHOBHBIE OHATUS XUMHUUECKOH TEPMOTUHAMUKH.
2.1.1 TIpeameTt U METOII XUMUYECKOH TePMOJANHAMHKH. B3aMOCBSI3b MEX/1y MpoIieccaMu
0OMEHa BEILIeCTB U SHEPTHH B OpraHu3mMe. XuMU4eckas TEpMOIMHAMHKa KaK TeOpeTH4ecKas
OCHOBa OMOsHEpreTUKU. KanopuitHOCTh MUILEBBIX TPOIYKTOB.
[TepBoe Hauano TepMoaMHAMHUKH. DHTanbnus. CTaHaapTHas SHTaJIbIMS 00pa30BaHUS,
CTaHJapTHas FJHTANbIUsS cropanus. 3akoH ['ecca u cneacTBus u3 Hero. TepMoxumMudeckue
nporeccel. [lpumeHenne nepBoro Hauana TEpMOJUHAMUKY K OMOCHCTEMaM.
Bropoe nawano tepmomgmuHamuku. OOpaTUMbIe U HEOOpaTHMBIE B TEPMOJIMHAMUYECKOM
CMBbICIIe Tpolecchl. OHTpomus. OHeprus [ub6ca. TepMmoanHaMHUECKUE YCIOBHSA
paBHoBecust. CtannapTHas sHeprust [ m66ca obpazoBanus. [Ipumepsl 3K33proHMYECKUX U
OHIDPTOHUYECKHX IPOLECCOB, IPOTEKAOMX B opranusMe. [Ipasuino [Ipuroxuna.

2.2 OCHOBHBIE IOHATHUS XUMHUECKON KUHETHKH.

2.2.1 Tlpenmer u OCHOBHBIE TIOHSATHUSI XUMUYECKOH KHHETUKHU. Kiaccuukarus peakiuui,
NPUMEHSIOMAsCs B KHHETUKE:  PEAaKIMM  TOMOTEHHBbIE, TE€TEpOre€HHbBIE U
MUKpOTeTEepOTreHHbIE; pEaKIMU MPOCTHIE U CIIOXKHBIE (TapasuiebHble, TOCIEI0BaTEeNbHBIE,
CONpsDKEHHBIE, LIeTHbIe, oToxumuueckue). CKOpOCTh peakluuu. 3aKOH JEHCTBYIOIINX
Macc. Kunernueckoe ypaBHenune peakiuu. [lopsaok peakiuyn. MonaekyJIspHOCTb peaKIuu.
3aBHCUMOCTh CKOPOCTH peakIuu OT TeMmmnepaTypbl. TemreparypHbli KO3 QUIHMEHT
CKOPOCTH pEeaKIUH U €ro 0COOEHHOCTH /7151 OMOXMMHUYECKHUX POLIECCOB.

2.2.2 Karanuz. Bunel katanuza. @epMeHTaTUBHBINA KaTaiau3. YpaBHeHHEe Muxasminca —
Menten. Xummndeckoe paBHoBecue. [Ipuniun Jle [llatense u ero 3HadyeHue Mg KUBBIX
OpPraHHU3MOB.



PyGeskHblIii KOHTPOJIb - KOHTPOJIbHAS padoTa.

Moayab 3. OcHOBHbIE THNBI XMMHYECKHX PaBHOBECMHd UM TMpPOLECCOB B
JKH3HeIes TeJIbHOCTH.
3.1. Bydepnbie pacTBOpEHI.

3.1.1. bydepHoe neiicTBuEe — OCHOBHON MEXaHU3M IMPOTOJUTHYECKOIO TOMEOCTas3a
opranm3Ma. MexaHu3M JeHCTBUS OyQepHBIX CHCTEM, UX KOJUYECTBEHHBIC
xapakrepuctuku. Pacuer pH Oydepnbix cucrem. BydepHbie cuctembl KpoBu:
ruapokapOoHaTHas, ¢pocdaTHas, TeMOrI00MHOBAasI, OKCUTEMOTJIOOMHOBAs, OEITKOBasl.

3.1.2. KucnortHo-menounoe paBHoBecue. PH Baknelmmx Onoxuakoctedl (KpoBw,
KEJTYZOYHOI'0 COKA, CJIFOHBI, CEKPETa IOKETYAOUHON JKEJIe3bl).

3.2 KoMmmiekcHbIE COEIMHEHUS.
3.2.1 OcHOBHbIE TOJOXXEHHUS KOOPAWHAIMOHHON Teopuu. JIeHTaTHOCTH JIUTaHJIOB.
Peakiiuu o0pa3oBaHusi KOMIUIEKCHBIX coenuHeHH. KoHCTaHTa HECTOMKOCTH H
KOHCTaHTa YCTOMYMBOCTM KOMIUIEKCHOrO uoHa. IlpeacraBieHuss O CTpOEHUHU
METaJUIOEpPMEHTOB ¥ JIPYTUX OHMOKOMIUIEKCHBIX COEIWHEHHH (TeMOTJI00HH,
UTOXPOMBI, KoOanaMuH). MeTamioauranHbIi TOMe0oCTa3 U MPUUKHBI €r0 HapyIICHUS.
MexaHu3M TOKCUYECKOTO IEHCTBUS TSKENbIX METAJIJIOB U MBIIIbSKA.

3.3. DnekTpoxumMus

3.3.1. DnekTponpoBOIHOCTh OMOXKHUAKOCTEH U TKaHeil. Peorpadmus. OcCHOBBI
3JIEKTPOKApAUOTpaduu. Honodopes. DNEeKTPOCTUMYJISALHUS. Juarepmusi.
VY nbTpaBbicOKOYAaCTOTHAs Tepanus. Peduexcomorus.

1.3.2. VYpasuenne HepHcra. ['ampBaHWdYeckne 3JeMEHTHL. PenoKC — MOTEHIIMAIEI.

VYpaBuenune Ilerepca. OKHCIUTENBHO — BOCCTAHOBUTENIBHBIE IOTEHLUAIBI
OHOJOTNYECKUX CUCTEM. MemOpaHHBIi IIOTEHIIUAI. buonorennmansl.
IToTeHMOMETPUYECKUIT METOJ OIPEACIICHHs BEILECTB, KaK OPraHUYECKUX, TaK U
HEOPraHUYECKHUX.

Py0e:xHbIN KOHTPOJIb - KOHTPOJIbHAs paboTa.

Moayap 4. ®uU3NKO-XUMHS NOBEPXHOCTHBIX SBJIEHWH, TUCIEPCHBIX CHCTEM U PacTBOPOB
BMC
4.1. TereporenHoe paBHOBecue. I[lOBEpXHOCTHBIC SBJIEHHS HA MOJABMXXHBIX U
HETIOJIBIKHBIX TPAHUIIAX.
4.1.1. AncopOIOHHBIE paBHOBECHUS U MPOLIECCHl Ha MOJBM)KHBIX TPaHULAX pa3jiena
¢a3. [loBepxHocTHas sHeprus ['mMO66ca M MOBEPXHOCTHOE HATSHKEHUE. YpaBHEHHUE
['n66ca. IIoBepXHOCTHO — aKTHBHbBIE M TOBEPXHOCTHO — HEAKTHUBHBIC BEILECTBA.
[IpaBuno iokino — Tpaybe. U3zorepma amcopOmmu. OpueHTanus MOJICKYJT B
MOBEPXHOCTHOM CJIO€ M CTPYKTypa 6uomeMOpaH. AJICOPOLIMOHHBIE paBHOBECHS HA
HETIOABIDKHBIX TpaHUIax pasnena ¢a3. dusndeckas aacopOIHs U XeMOCOPOIIHSL.
AncopOmusi ra3oB Ha TBEpIBIX Tedax. AJCOpPOIMS W3 PAacTBOPOB. YpaBHEHHE
JIburmiopa. IlpaBuio BelpaBHUBaHUA ToysgpHOcTeld. M30upatenbHas aacopOuus.
3HavyeHue aJICOPOLMOHHBIX MPOLIECCOB IS )KU3HEACSITEIbHOCTH.
4.1.2. Xpomarorpadus. [TorsaTue o MeTomax aacopOIMOHHON, pacpeaeuTeIbHON
U HMOHOOOMEeHHOH xpomarorpaduu. ToHKOCIOMHas XpomaTtorpadus, OymakHas
xpomatorpadus. IlpumeHeHne B MeIHWKO-OMONOTMYECKMX M KIMHUYECKHX
UCCIICIOBaHUSX.
4.2. ®U3HKO-XUMHUSI TUCTIEPCHBIX cucTteM. Kosmoubl.



4.2.1. Knaccudukamust nucnepcHbx cucteMm. Kosmoumnsie pacTBopbl. MeTomabl
MOJTYYCHUS U OYUCTKH KOJJIOMIHBIX PACTBOPOB. DUZMKO — XUMUUYCCKHE MPUHIIAITHI
(GYHKIIMOHUPOBAHHSI WCKYCCTBEHHONW TOYKH. CTpOCHHE KOJUIOMIHBIX YaCTHIIL.
MexaHu3M BO3HUKHOBEHHS JJICKTPUYECKOTO 3apsga KOJUIOMJAHBIX YaCTHIL.
DNEKTPOKUHETUYECKUE SIBJICHUS, X 3HAUCHHE JIJI1 OMOJIOTUH U MEJTULIUHBI.
4.2.2. Koarymsmus. Ilpasuno ymneie-TIapau. [lentuzanus. KomnounHas 3ammra.
3HaueHUE I MECIUIUHBL.

4.3. ®u3uko — xumusi pacrsopos BMC

4.3.1. Bricokomonekyisipusie coeaunenusi (BMC): ompenenenue, kinaccuduxanus,
CTPYKTypa, MeTobl onyueHusi. CxoacTBo u otauune pactBopo BMC ot ruapodoOHbIX
30J1eH.

HabGyxanue u pactBopenue 6uononnuMepoB. Mexanusm u (akTopbl, BIHUSIONINE Ha
HaOyxanue. Crenens HaOyxanus. JImorponusie psiubl ['odmeiicrepa. M3oamekTpuyeckoe
COCTOSIHME W H303JeKTpuyeckas Touka OenkoB. Ilporecchl HaOyxaHUST B IKHBBIX
OpraHusMax, uX OMOJOTHYECKOE 3HAUCHHE.

Bszkocts pactBopoB BMC: nocrosinHas, aHOMalibHasi, OTHOCUTEJIbHAS, yJI€IbHAs,
NpUBEJCHHAas W XapakTepucTuyeckas. YpaBHeHus OuHmreiiHa u Illtaynunrepa.
Bucko3umerpusi. BA3kocTh KpOBU U IPYTUX OMOTOTHUECKUX JKUKOCTEH.

OcmoTHUYeCKOE JaBliEHHE pPAacTBOPOB OWONOIMMEpOB. YpaBHeHue [amiepa.
[Tonusnextponutel. MemOpanHoe paBHOBecue JloHHaHa, €ro 3Ha4eHHE B IpoOIEccax
perymsun Metabonu3Ma BemecTB. OHKOTHYECKOE IaBICHUE TKaHEH M KPOBH.

4.3.2. daktopsl ycToitunBocTH pactBopoB BMC. BricanuBanue 610onoinMepoB u3
pactBopoB. Koauepsaius, e€ posib B OMOJIOTMYECKUX CHUCTEMAX.

3actynHeBanue pactBopoB BMC. Mexanusm u  (QaxkTopbl, BIMSIONIME HA
3actynHeBaHue. I'enu (cTynHHM): Kiaccu@UKanus, CTpyKTypa, cBoicTBa. Tukcorpomnus,
cuHepe3uc. buonormueckoe 3HadeHue mpoueccoB crapeHus reneil. duddysus wu
MEePUONYECKHUE PEaKIUH B TeIsX.

Py6e:kHbIi KOHTPOJIb — KOHTPOJIbHAS paboTa.



2. YueOHO-TeMATHYeCKHUIl IVIAH IMCHUILJIMHBI (B aKaJleMUYeCKHX YacaxX) 1 MAaTPUIlAa KOMIIeTEeH Uil

Hcnoan3ye

DopMbI
®opm MbIe
upyeM | odpa3oBarte TeKyIIero,
KonTakTHasi padora LIo JLHBIC B T.4.
0byuatoumxcs ¢ Bcero CamocrosiTelb Kkomme | Texnomorn | P ybesmoro
npenojaBarejemM KOHTPOJIS
4acoB Has padora TEHIIM | U, CIOCOOBI
. Hror ycrneBaemMo
Koawbl (HomMepa) moay.Jieii (pa3aesioB) HA CTY/IeHTa, R 7 A METO/IbI o
AUCHUILINHBI U TEM KOHTAaKT BKJIIOYAS YACOB o0yueHust
% = HYIO MOATOTOBKY K
= ; S = padoty IK3aMeHy 0
= == = b‘
Z > 3 =
2 g2 2 S
C o
g =
1 2 3 4 5 6 7 8 9 10
1. 2 8 10 16 33 X JIB
1.1. 8 X M, JIIT T,3C,P.C,
KP,JI
2. 4 6 10 16 33 X JIB, T1JI
2.1. 2 X M, JIIT T,C,3C
2.2. 4 X M, JIIT T,3C,C,P, [,
KP
3. 6 10 16 16 39 X JIB
3.1. 4 X M, JII1 C,3C,PJ
3.2. 2 X M, JIIT T,C,3C
3.3. 4 X M, JII1 T,3C,C, KP

9




4, 4 12 16 17 39 X JIB

4.1. 4 X MT, JIT1 T,3C,C,P,J1

4.2. 4 X MK, JIII, | T,3C,C.IIp
YUPC

4.3. 4 X MI " JIIT KP,C

OK3aMeH 27 27 X

HUTOI'O: 16 36 52 92 144

Cnucok coxkpaieHuii (oopazosamenvhvie mexnonozui, cnocoowvl u memoowvt ooyuenus) nexyus-euzyaruzayusi (JIB), npobremnas nexyus (IL1),
macmep-xnacc (MK), memoo manvix epynn (MI), yuebno-ucciedosamenvcras paboma cmyoenma (YUPC), nabopamopnviii npaxmuxym(JII1).
Dopmbl meKyuwie2o u pyoexncnozo konmpons ycneeaemocmu. T — mecmuposanue, I1Ip — oyenka oceoenus npakmuyeckux Hagvikog (ymenutl), 3C —
pewerue cumyayuonHuix saday, KP — konmponvnas paboma, P — nanucanue u 3awyuma peghepama, C — cobecedosaniie no KOHMpo.ibHbIM 60NPOCAM,

Il — noocomoska doknada u op.




I11. ®oHx o1IeHOYHBIX CPEICTB JIs1 KOHTPOJIsSI YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIMIA
(mpuwiio:xenue Nel)
1. OueHouHble cpeACTBA /ISl TEKYLIEro, B T.Y. py0esKHOr0 KOHTPOJIsI yCIIeBaeMOCTH
®opmupyemasi komnerenusa — OIK-5 («3HaTb»)

IIpuMepsl 3a1aHNH B TecTOBOM opMe
1. MoasipHasi KOHIIEHTPAUHsl PacCYNTHIBAETCHA MO hopmyie

D oy = iy = Wmagmtaemy bon]
2 Cp = M(El(a]:)]?r?.(]f—oinﬂ)’[MOHB/KF]
Ac= GEIZ}??) = M(Bfn;:g.];-\]/;aa)fpa) o]
D €, = G = ey b
Orser: 3

O0ocHoBaHMe: MOJISIpHASI KOHIICHTPAIUS SKBUBAJICHTA — 3TO OTHOIIIEHUE KOJINYECTBA
HKBMBAJIEHTa PAaCTBOPEHHOIO BEILIECTBA K 00BEMY pacTBOpa

2. MoJasipHasi KOHIEHTPAIUsS YKBUBAJIEHTA PACCUMTHIBAETCA MO (hopmy.ie

D) Con = ity = Vismony mnzaney ot

2) Crn = WiGamay mep-aany Lo

3) € = e = ety bvomal

D €, =G = gy o]
OtBert: 4

O0ocHOBaHMe: MOJISIpHAsE KOHLIEHTPALUs SKBUBAJIEHTA — 3TO OTHOUIEHUE KOJIMYECTBA
HKBHMBAJIEHTa PAaCTBOPEHHOIO BEIIECTBA K 00BEMY pacTBopa

3. MoasabHas KOHIECHTpauud pacCIYuTbIBACTCH MO (l)OpMyJ'Ie

_ n(s-ma) _ m(s—Ba)
1) Cm ~ m(p-tens) _ V (s—Ba)m(p—rems) ,[Mom,/Kr]
2) C,= M(L"_(:a—)lf;)é(ﬂgm) [some/xr]
_ n(s—-Ba) __ m(B—Ba)
3) C = V(p-pa) ~ M (s—8a)V (p—pa) ,[MOJIL/H]
_Ny(sa) _ m(s-Ba) s
4) ?  V(p-pa) M,(s-Ba)V(p—pa)’
Ortser: 1

O06ocHoBaHHE: MOISIbHAS KOHIOCHTpalUd — 3TO OTHOICHUC KOJIMYCCTBA PAaCTBOPECHHOI'O
BCIIECTBA K MaCCC€ paCTBOPUTECJIA.

4. KHCI0THOCTH PpacTBOPOB INPHUHATO BbIPAXKATH 4Yepe3 BOAOPOIHBIN
nokasareJib (pH pacTBopoB), paccuuTbiBaemMblii o popmy.ie...

1) pH=Ig[HT] 3) pH=-lg[H"]
2) pH=-lg[OHT] 4) pH=-1n[OHT]
OtBeTt: 3

O0ocHOBaHMe: TIOKA3aTeNlb B XMMUU — 3TO OTPULIATETIbHBIN IeCATUYHBIN JIorapupm OT
HEKOTOPOU BEJIMYMHBI, KOTOpask IPUHUMAET MaJIbIC 3HAUYCHUS.



5. 3nauenue pH uncroii Boabl npu 25°C cocrasiiser...
11 2)7 3)0 4) 10
Otser: 2

O6ocnoBanue: py 25°C KOHIIEHTpAIMs IPOTOHOB Bojopoaa H B uncroii Bose coctapmser 107
mounb/i1. pH = -Ig[H*] = -Ig107 =7

Kpurepuu oueHKH TeCTOBOI0 KOHTPOJIS: 32 KK MPaBUIIbHBINA OTBET BhICTaBIIsieTCs 1 Oat.
[Tpu poBepKe TECTOBBIX 33/1aHUI B COOTBETCTBUH C CYMMOW HAOpaHHBIN OAILIOB

71-100% - «3aureHO»

70% ¥ MEHBIIIC — «HE 3a4TCHO).

®opmupyemas komnerennus OIK-5 («Ymern»)

IIpumepbl KOHTPOJIBLHBIX BOIMPOCOB:

1.B uyem 3axiroyaeTcsi 3Ha4EHHE PACTBOPOB JUISl KU3ZHEIESATEIbHOCTH OpraHuzMoB? YUto
TaKoe KOHLICHTPALMOHHBIN romeocTas?

2.YT0 Ha3bIBAIOT TUAPOGMIBHEIMA U TUAPOPOOHBIME (PYHKIIMOHAIBHBIMU IpynmamMu? Uro
Ha3bIBAIOT AU(PUIBLHBIMU BELIECTBAMU?

3.Uro takoe muddysmsa? Kak maremarndecku omnuceiBaetcs mporecc nuddysuu? Yro
HA3bIBAIOT MTACCUBHBIM U aKTHBHBIM TPAHCIIOPTOM BEIIECTB?

4.YT10 Ha3BIBAETCSI OCMOCOM U OCMOTHYECKUM I[aBJIeHI/IeM? Kak maremaruueckn BBIPA3UTh
3aBHUCHUMOCTh OCMOTHYECKOTO JaBIEHUSI OT KOHIICHTPAIMU PACTBOPEHHOTO BEIECTBA
(1711 HEPIEKTPOJIUTOB, MIEKTPOIUTOB U BEIIECTB, O0OPA3YIOIIUX aCCOIUATHI)?

5.UTo Ha3bIBAIOT H30-, TUIIO- U TUIICPTOHUYCCKUMU paCTBOpaMI/I? I'me st PacTBOPLI
IIPUMCHATOTCS B MG)II/IHI/IHG?

Kpurepun onenkn:

Onenka «OTJIMYHO» BbIcTaBISIETCS 3a MOJHBIA M IPAaBWIBHBIM OTBET HAa  BOIPOC.
JonycTMoe 4uciao He3HAYUTENbHBIX 3aMEeYaHUil U HEZJ0UETOB — He 00Jiee OJTHOTO.

Onenka «XOPOILIO» BeIcTaBise€TCS 3a NPAaBUIBHBIN, HO HEJOCTATOYHO MOJIHBIM OTBET Ha
BOIPOC, NIPU HATMYUU 2 HE3HAUNTEIbHBIX 3aMEUaHul (HEJ0UETOB).

Onenka «YJ1OBJIETBOPUTEJIbHO» BoicTaBimsieTcs 3a HEIOIHBIM, HETOUYHBIN OTBET Ha
BONPOC, IPHU HAIUYUH OHOM rpy0oit ommOKy min 3-4 He3HAYUTENbHBIX 3aMe4YaHNu (HEJOUETOB).

Ouenka «<HEYJOBJIETBOPUTEJIBHO» BhicTaBnsieTcs:

1) 3a TOJIHOE OTCYTCTBHE OTBETa Ha BOTIPOC;

2) Opd HAIMYMM JBYX TpyObIX omuOOK wuiau Oonee msATH
HE3HAYUTENIbHBIX 3aMeYaHi (HEeJ0YEeTOB);

3) pu 0OHApY>KEHUH HIMAPTajoK.

®opmupyemas kommnerenuus — OIIK-5 («ymern»)
IIpuMepsI pacyeTHbIX M CUTYAllMOHHBIX 32124

3anaua 1. B npoGupKky BHECI MUNIETKON 3 MJI pacTBOpa XJIOpUAA HaTpUs ¢ MaccoBoi oineit 0,25
% u no6asumu 0,5 M1 JoHOpCKoO# kKposu. Temmeparypa onbita 20°C. PaccunTaiite 0cMOTHYECKOE

JTaBJICHHUE MOJIyYEHHOTO pacTBOpa.



Hano: Peinenne:
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. 1a3mMbI kpoBH (cTangapra) 740-780 xIla (7,4-7,8 atm.)
Pypa =121 2 o(Nacl) = =59 100% 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°I1a J/
MOJb - K
P =2-0,043-8,3-10%293 = 209-10° I1a = 209 xIla

3agaua Ne 2. [Ipu 315 K gaBnenue HachlllieHHOTO Mapa Haja Bojoi paBHo 8,2 klla nim 61,5 Mm.
pT. cT. Ha ckoJIbKO MOHU3UTCS aBJICHHUE Tapa MpU YKa3aHHOW TeMriepatype, eciu B 540 T BOAbI

pactBoputh 36 T CeH1206?

Pewenue:
Po—P _n
Po n+ N
M(CeH1206) = 180 r/monp;  M(H20) = 18 r/momb;
= m(s —Ba) = 3 =0,2moms; N =ﬂ=3OMOHB
M(s—Ba) 180
AP=p —P=p . _g2. %2 _q054 wm
0 0 n+N 0,2+30
NIn
2
AP = 61,5-L =0,4 MmM.pT.CT.
0,2+30

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

3apaua Ne 3. Haitnure pH Oydepnoii cuctemsl, coctosmei u3 100ma 0,11 pacTBopa yKCyCHOM

kucotel u 10m 0,11 pacTBopa arerara Hatpus, eciu Kn(CHsCOOH)=1,8-107°.



Pewenue:

I[To ypaBaenuro ['ennepcona-I"accennbaxa amst kuciaotHoro Oydepa

Nc Ve 5 . 10-0,
H=-loKy+tlg————=-121810 " +lg——— =4,745 -1=3,745
p gKnt+lg — - ="lg 810001

Otser: pH = 3,745

3agaua Ne 4. CocraBpTe cXeMy CEpeOpSIHO-KaJMUEBOIO TaJIbBAHUUECKOIO 3JEMEHTa U
paccuntaiite ero OJIC, ecnaum cepeOpsHbIN 53JEKTPOJ OIYIIEH B PacTBOP €ro Cojiu ¢
KoHIeHTpanued uoHoB Ag' 0,1Moib/I, a KajAMHEBBIA BJIEKTPOI - B PacTBOP €ro COJNH C

KOHIICHTpalliel HOHOB Cd?* 0,001 moub/n ipu 25°C.

0 _ . 0 _
EAg+/Ag =0,79B : ECd2+/Cd =—0,403 B

Pewenue:

(-)CAICd* IAgTIAg(+)

0,059
= — 2 - 3 = — — = —
Eci*/ca 0,403 + > 210 0,403 -0,0885 =-0,49158B
B 0,059 1 B
E 457/ 4g =0,799 + Ig10~1=0,799-0,059=0,74B

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

KpuTtepun onieHKkH npu penieHUH pacyeTHBIX 32/1a4 Py0esKHOI0 KOHTPOJIS:

Onenka «OTJIMYHO» BbICTaBIIAETCS 32 IOJHOE U TPABUIIBHOE PELICHUE 3aJa4H.

Onenka «XOPOLIO» BricTaBisieTcs 3a Hanuuue 1 rpy0oit ommOKy Uity 2 He3HAYUTEIbHBIX
3aMEYaHui.

Onenka «YAOBJETBOPUTEJIBHO» BricTaBiseTcs 3a HaIMUUE JBYX IPyObIX OMIMOOK
WIN TSITH HE3HAUUTENIbHBIX 3aMeYaHui (HEeZ0YETOB).

Onenka «<HEYTIOBJIETBOPUTEJIBHO» BricTaBIISIETCS 32 IOJHOE OTCYTCTBHUE PEILICHUS
WK Hanmmuue 6osiee 2 rpyObIX omMOOK WK Oosiee 5 He3HAUUTENbHBIX 3aMEYaHUH.

IHPUMEPHBIE TEMbI PEOEPATUBHbBIX TOKJIALOB
Ponbe ocmoca B Ononornueckux cucremax. Ilnasmonnus, nuronus, reMosus.
[TepekrcHOE OKUCIIEHUE JINNTU0B. AHTUOKCUIAHTHI.
Hapy1ienre KuciaoTHO-1IEI0YHOr0 paBHOBECHS IIPH PA3JIMYHBIX NTATOJIOTHUX.

MexaHnu3M TOKCHIECKOTO )ICfICTBI/ISI TSKEJIbIX METAJIJIOB U MbIIIIbsIKA.

[TpumeneHue B 1eueOHON MPAKTUKE HOBBIX aJICOPOILIMOHHBIX MpPEnapaTos.

I A

Hcnonb3oBaHue resneil B MEAULIMHCKON IIPAKTUKE.



7. 3arpszaenne atmochepHoro Boznyxa. Kucinorueie noxau. Pazpyimienrne 030HOBOTO
cI101.

8. DHuemuueckue 3a00JIEBAHUSL.

Kpurepun ouenku pedeparuBHbIX 10KIA10B:

Onenka «OTJIMYHO» BoicTaBIIsA€TCS 32 MPABMIIBHOE U MTOJTHOE pacKpbITHE TeMbI pedepata. [Ipu
HanucaHuu pedepara HEOOXOAUMO UCIOIb30BaTh PEKOMEHIOBAHHYIO M JIOMOJHHUTEIBHYIO
JUTEPATYPYy.

Onenka «XOPOILHO» BpiCTaBIsI€TCS TPU HEJAOCTATOYHOM DPACKPBITUM TeMbl pedepara u
MCII0JIb30BAaHNUHU TOJIBKO PEKOMEHI0BAaHHOM JIUTEPATYPBHI.

Ouenka «YIOBJIETBOPUTEJIBHO» BricTaBiisieTcs 3a HENOJIHOE, HETOYHOE PACKPBITUE TEMBbI
pedepara u ucnoab30BaHUE TONIbKO VIHTEpHET-pECYpCOB.

Ouenka «<HEYTOBJIETBOPUTEJIBHO» BricTaBiseTcs mpyu HEBBHIOTHEHUH pedepara.

IlepeyeHb NPAKTH4YECKUX HABBIKOB (YMEHHI1), KOTOPbIe HEOOXOAUMO OCBOUTH CTYJACHTY:
B nporecce npoxoxaeHus Kypca XUMHUH Y CTYJIEHTOB JOJDKHBI ObITh CPOPMHUPOBAHBI CIEIYIOINE
HaBBIKU:

1. CamoctosTenbHON paboThl ¢ y4eOHON, HAYYHON U CIIPABOYHOM JIUTEPATYypOr

2. besonacHoil paboThl B XUMHUYECKOH J1a0OpaTopuu U yMeHHE 00palaThCsi ¢ XUMUYECKON
MOCY10M, peakTuBaMH, paboTaTh CO CIIUPTOBKAMH U AJIEKTPUUECKUMH TPUOOpaMu
Pabotbl ¢ mpobupkamMu 1 MEpHOH NOCYA0H (MMUIETKaMU, OIOPETKaMM )
[Ipurorosnenus pacTBOPOB 3aJaHHON KOHIIEHTPALUH
Onpenenenns pH pacTBopa ¢ MOMOIIBIO YHUBEPCAIBLHOIO HHAMKaTOpa U pH — MeTpa

TI/ITpOBaHI/ISI " OPOBCACHUA pACUCTOB MO JaHHBIM TUTPUMETPUUCCKOI'O aHAJIN3a

N o g~ w

[IpuroroBnenus OypepHbIX pacCTBOPOB C pa3IMUHBIM 3HaueHueM pH

Kpurtepnu onieHKH BbINOJHEHUS NPAKTHYECKMX HABBIKOB:
OcBoeHue NPaKTUYECKUX HABBIKOB 00YJatOLIMMCS OLEHUBAETCS MO pe3ylbTaTaM o(popMiIeHHs
7a00paTOPHOTO XKypHAJIa MO CIECAYIOIINM KPUTEPUIM:
e KoppeKTHOCTH BBIBOJIOB IO pe3yjIbTaTaM dKCIIEPUMEHTOB
e CBOEBpPEeMEHHOCTh 0(OpPMIICHUS

e AKKYpaTHOCTb



2. OueHo4YHbIe CpeACcTBA I MPOMEKYTOYHOM aTTeCTAIMM M0 UTOraM OCBOEHHS

JUCHMIVIMHBI (IK3aMeH)

DK3aMeH MTPOBOUTCS B 3 ATara.

| 3Tan: TecTOBbI KOHTPOJIb.

1. TunoBble 3alaHuA 1JIsl OHCHUBAaHUSA PE3YJAbTATOB C(l)OpMHpOBaHHOCTI/I

komnereHiun OIIK-5 Ha ypoBHe «3HaTB»:

1
2)
3)
4)

1.Yame Bcero /il BbIPAsKeHUSI KOHIEHTPAIIUU UCT0JIB3YIOT

MAaCCOBYIO JIOJTIO, MOJISIPHYIO KOHIIEHTPALIMIO, MOJIbHYIO JIOJTO

MapIUaATbHOE IABIICHUE, IIPOIICHTHYIO KOHIICHTPAIINIO, O0IIEe YUCIIO PACTBOPEHHBIX BEIIIECTB
K03 GHUILIMEHT PAaCTBOPUMOCTH, PACTBOPUMOCTE, 0OOBEMHYIO I0JTEO

YHCIIEHHOE 3HaYEHUE IJIOTHOCTH pacTBopa, k03(ppuIMeHT TpeoMIIeHNS,
AJIEKTPOIPOBOTHOCTH PACTBOPA

2.0cmoTHYecKoe AaBjieHHE OOJIble NPH OJAMHAKOBOW MOJISIDHON KOHIEHTPALMU Y

pacTBopa

1)
2)
3)
4)

1)
2)
3)
4)

3HAThb
1)
2)
3)
4)

1)
2)
3)

CeH1206

C12H22011

CO(NH.).

NaCl

3. Ou3uKo-XHMHYECKHE CBOHCTBA BOJLI

XOPOIIHIA PaCTBOPUTEND KUPOB

XOPOIIHIA paCTBOPUTETb MUHEPATIbHBIX BEILIECTB, OCIKOB, YTIIEBOJOB

00J1a/1a€T BLICOKOH BA3KOCTELIO

BO/Ia 001a1a€T MAJION DHTAJIBIINEH

4. Jlns onpeneieHusi yaeJIbHOI 3JIeKTPUYECKOii MPOBOMMOCTH PACTBOPOB HEOOXOTUMO

YACIBHOE COIIPOTUBJICHUEC
OCMOTHYCCKOEC JaBJICHUEC
TEMIIEPATYPy pacTBOpa
TIIOABM>KHOCTH MOHOB
5. MaremaTuueckoe Bbipa:keHue 3akona Kosbpayma
Kll = 0(2 C
A=l + Ik
R=1/p

Kpurtepun ouenoxk | 3rana:

Kaxxnoe 13 TecTOBbIX 3aJaHH COEPIKUT OJIMH MPABUIIbHBIN OTBET, 0003HAUYEHHBINH IUPPOIi.

[IpaBusbHBIN OTBET OlleHMBaeTcs B 1 6as, 3a HenpaBHIbHBIN - cTaBUTCs () GayioB.

Ha | 3tame s’k3ameHa mnpu NpoBepKe TECTOBBIX 3aJaHUIl B COOTBETCTBUU C CYMMOM
HaOpaHHBIX 0aJIOB

71-100% - 3aYTEHO

70% u MEHbILIE - HE3AUTEHO.



Il 3ran: Pemmenne pacyeTHbIX 3a1a4.
Tunosble 3aaHus VIS OLEHUBAHUSA Pe3yJIbTATOB CGOPMHPOBAHHOCTH KOMIIETCHIIUH
OIIK-5 Ha ypoBHe «YMeTb»
IIpumep Ouitera
1. Ucxons u3 ctaHAaapTHON TEIUIOTHI 00pa30BaHUs YIVIEKHCIOrO rasza (I) U TEpMOXMMHYECKOTO

YpaBHEHHUS BBIYHCIUTE CTaHAAPTHYIO TeroTy oopazoanust N2O(T) B k/[/Momb.

C(epagum) +2N,0(2) — CO,(2) + 2N, (2); AH° =-558x/c,

2. Paccunras 3Hauenust A G, mokasare, uro npu 377°C mpoliecc uaeT caMmoIrporu3BOIBHO.
Jw+HSme 2HI n+ S

3. Temnepatrypa Kurenus pactBopa, coaepxauero 18 r ruapokcuna kanus B 100 r Boabl, paBHa
103,28°C. PaccuuTaiite creneHp siekTponurudeckoi auccoumanmu KOH B sTomM pactBOpe B
npoueHTax. J0yUIMOCKONNYecKas MOCTOsIHHAs BO/bI paBHa 0,52.

4. Haiitu OydepHyro emkocTh ¢docharHoil OydepHOl CUCTEMBI, €Clii HAa TUTPOBaHHUE 25 MII ee
norpedoanock 20 mi 0,1 1 pactBopa NaOH. M3menenue pH = 4.

5. Paccunraiite D/IC raimpBaHWYeCKOTO 3JIEMEHTa, O0Pa30BaHHOIO LHWHKOBBIM 3JIEKTPOIIOM,
omymieHHbM B 0,1 M pactBop HuTpara uunka (l1), 1 CBUHIIOBBIM 3JIEKTPOJIOM, OIYIIEHHBIM B 2
M pactBop Hutpara cBunua (II) (t=25°C).

Kpurepun ounenox Il stana:
OTBeTbl Ha Bce 3a/1auM OUsieTa OLEHUBAIOTCA B OaJlax B COOTBETCTBHUH CO Cieyromeil Tabauien:

Ne zagaun KonuyecTBo 0amioB, BRICTABIISIEMBIX 33 KOKIYIO 3a/1a4y
Ecaun Bce | Ecnu Bce | Ecnu nanucansl | Ecan OTBET
HaIICaHOo HAIKCaHo, HO | TOIBKO IMOJIHOCTEIO
MPaBUJILHO U HET | MIPaBUJIbHBII (hopmyb OTCYTCTBYET WJIH
UCIIPaBICHUN OTBET HE BCE  HAIIUCAHO
npenojiaBaresiell | Moxy4eH HEMPaBUILHO

3amaua 1 3 2 0,5 0

3amaua 2 3 2 0,5 0

3agaua 3 3 2 0,5 0

3amauva 4 2 15 0,5 0

3agaua 5 3 2 0,5 0

Takum 06pa3zom, Ipy NPaBUIHLHOM BBIITIOJTHEHUH MaKCUMAIBHO MOXKHO NONTy4uTh 14 Gannos. Eciu
CTYAEHT Halpai 8,5 6aioB U MeHbllIe, TO cuuTaeTcs, uro |l sTam sx3ameHa He ciaH.

[IIkasa OIEeHOK PH MPOBEPKE PACUETHBIX 33724 B COOTBETCTBHH ¢ CYMMOW HAaOpaHHBIX 0AJIOB
13,0 — 14 6an10B - OTJAMYHO
11 - 12, 5 6amioB — xopoiio

9,0-10, 5 6anI0B - yI0BJIETBOPUTEIHHO



8,5 6aJUI0B ¥ MEHBILIE - HEY0BJIETBOPHUTEIbHO

Il aTan: ycTHoe coOecenoBanue.

Tunosble 3a1aHus AJ15 OLIEHUBAHUS Pe3yJIbTATOB C()OPMUPOBAHHOCTH KOMIIETEHIMU
OIIK-5 Ha ypoBHe «YMeTb»:
IIpumepbl KOHTPOJIBLHBIX BOIPOCOB:
1. Kiaccudukammst pactBopos.

2. [Tony4yeHne AUCHEPCHBIX CUCTEM.

IIpuMepsl CUTYaMOHHBIX 3a/1a4:
1. CocraButh (hopMysasl MHUIEUIBI HOAUIA cepedpa mpu u30bITKe noauaa kamus. K kakomy
3JIeKTpoy OyzeT nepemMenaTbes JaHHas MUILEIUIa Ipy 3JIeKTpodopese.
2. Bpruucnure, BO CKOJNBKO pa3 Bo3pacteT ckopocTh peakuuu 2SO0zr) + Ozr) = 2SO3(y mpu
yBenuuenuu Temmepatypsl Ha 40 °C, ecu TemmepaTypHbIii K0d(D(UIHEHT ITOH peaKkiuy paBeH
3?

Kpurepun ouenok |1l 3rana:

Onenka «OTJIMYHO» BbIcTaBisieTcs 3a MOJIHbIE U IPaBUIIbHBIE OTBETHI HAa BCE BOIPOCHI OMIIeTa.
JlomycTuMoe 4KCciIo He3HAuYUTEIbHBIX 3aMeuaHuil U HepoueToB — He Oonee nByX. Ilpu orBere
HE00XO0IMMO HCII0JIb30BATh BCIO PEKOMEHI0BAaHHYIO JIUTEPATYPY.

Onenka «XOPOILIO» BricTaBnsieTcs 3a MpaBUIIbHbIE, HO HEJOCTATOYHO IOJIHBIE OTBETHI HAa BCE
BONpOCHl Ouiera, mpu Hamuuuu | rpyOo ommbku uiau 3-4 He3HAYMTENbHBIX 3aMeyaHui
(HEeIoUeTOB).

Onenka «YJIOBJIETBOPUTEJIbHO» BwIcTaBisieTcsl 3a HEMOJHBIC, HETOUYHBIC OTBETHI Ha BCE
BOIPOCH OuieTa, Mpu HAJIWYUM ABYX I'pyObIX OHIMOOK WMJIM MSATH HE3HAYUTENIbHBIX 3aMeYaHuil
(HEeIoUeTOB).

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BbicTaBmsieTcs:

1) 3a momHOE OTCYTCTBME OTBETA Ha JIBa U3 BOIPOCOB IPHU JOCTATOYHO MOJHOM U MPABUIBHOM
OTBETE Ha JIPyroi BOmpoc ousera;

2) 3a HEmoJiHbIe, HETOUHBIE OTBETHl Ha BCE BONPOCHI OWJIETa, €CIM OHHM COJepXKaT OoJjiee IBYX
rpyOBIX OIMOOK UK GoJiee MATH He3HAUYUTENIbHBIX 3aMeYaHui (HeJ0UEeTOB);

3) npu 0OHapYKEHUU IITaprajoK.

BbicTaB/ieHHe UTOTOBOM OLIEHKH 32 IK3aMeH 0 IUCHUITHHE « XHUMHUD»

OrnenHka 3a BeChb 3K3aM€H BBIBOJAMUTCA U3 JIBYX MOJOKUTEIbHBIX OLIEHOK, momydyeHHbIx Ha Il u 111
JTanax ’K3aMeHa.

[Tpu otkaze orBeuarh Ha |l — M 3Tanme W MOTHOM OTCYTCTBHM NpPaBHJIBHBIX OTBETOB Ha BCE

BOIIPOCHI 3-r0 3Tamna ’K3aMeHa CTaBUTCS OIICHKA «HCYAOBJICTBOPUTCIIBHO»



Dono ouenouHvIX cpeocma 071 RPOBEPKU YPOBGHA CPHOPMUPOBAHHOCIMU KOMNEMEeHUU
nO UMO2aM 0CB0€HUA OUCHUNIUHBL 01 KAXCOOU (opmupyemoil KoMnemeHyuu co30aemcs 6
coomeemcmeuu ¢ 00pazyom, npueeoennvim ¢ Ilpunoscenuu Ne 1.

IV. YuebHo-MeToanueckoe 1 MH(pOPMAIIOHHOE obecTiedyeHue TUCHHIITHHBI
1. IlepeyeHb OCHOBHOIl M JONOJIHMTEJILHON Y4eOHOWH JIMTEepaTypbl, HEOOXOAMMOM 11
OCBOCHMS IMCLMIIJIMHBI:
a) OcHoBHasl JIuTepaTypa:
1. Tlonkog, B.A O6mas u 6uoopranndeckast xumus [ Tekcr] / [TonkoB B.A Asepriesa .H.,

Hecrepoa O.B. u 1p. — Academa., 2011 r.- 540 c.
2. TlomkoB, B.A. O6mas xumus [Tekct]: yueOnuk / B.A. [Tonkos, C.A. Ily3akoB. — M:
I'DOTAP-Menma, 2011. — 976¢.

0) onoiHUTEIbHASI JIMTEpATypa:

1. Xumusa: ydyeOHO-MeTOAMYECKOE I[OcOOME i O0y4aromMxcs 10  OCHOBHOM
00pa3oBaTeNnbHOI MporpaMMe BBICHIEr0 00pa3oBaHus (CIEMUATUTET) [0 CHEIUAIBHOCTH
«JleueOnoe neno» [Dnektponuslt pecypc] / Tmep. roc. mexa. yHuB.; moxa pea. .M.
3ybapeBoii. — TBeps:, 2018 1. 1 ai1. ont. 1. (CD-ROM).

2. Xumus: paboyas TETpaab JUIsl JJA0OPATOPHBIX PabOT I CTYIEHTOB, OOYUYAIONINXCS TI0
crienuanbHOCTU «JIeueOHOe neno» [DnekTpoHHBIN pecypc] / TBep. roc. Mea. yHUB.; O

pen. I''M. 3y6apeoii. — TBeps :, 2018 1. 1 a1. ont. 1. (CD-ROM).

B) [Iporpammuoe obecnieuenue u UnTepHeT-pecypcebl:
1. DnekrponHas 6ubanoTeka caiita «chemweek.ruy- http://www.chemweek.ru/books/

2. DnexTpoHHas 6ubnmoreka caiira «chemnety - http://www.Chem.msu.su/rus/elibrary/

2. TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmeyeHusi JJIsl CAMOCTOSITENIbHON pPadoThI
00y4aroIIUXCcs M0 AUCHUTLIMHE

1. 3yOapesa I''M., Jlonuna H.IL., bopmuna T'.E., I'aBpunenko JI.A. Xumusa. Monyns . Yuenue o
pacTBopax // y4eOHO-METOANYECKOE MOCOOre T 00YYarOIIMXCs 0 OCHOBHOUM 0Opa3oBaTeNbHOM
MPOTrpamMMe BBICIIIETO 00pa30BaHus (CIIEIUAIMTET) 1O CIIeIaIbHOCTH «JleueOHoe nenoy». — TBeps,
2022.

2. 3ybapera I''M., Jlormna H.IT., bBopmuna I'.E., TaBpmienko [.A. Xumusa. Momxyms 1l. DnemeHTHI
XUMHYECKOW TEPMOMHAMUKY U KHHETUKH // y4eOHO-METOANYECKOE TOCOOHE s 00YJarOIHXCsl IO
OCHOBHOM 00pa30BaTeIHHOM MPOrpaMMe BBICIIIET0 0OpPa30BaHus (CHEIUATUTET) MO CIEIMATLHOCTH
«JleyebHoe nemno». — Treps, 2023.

3. 3yoapesa .M., Jlortuna H.IT., bopauna I'.E., TaBprenko . A. Xvmvust. Moaynb V. Ou3nko-xumust
MOBEPXHOCTHBIX SIBIGHMM M JIUCTIEPCHBIX CcUCTeM // y4eOHO-MeTOoIM4ecKoe mocoOue st
00yJaroIXCsl T0 OCHOBHOM 00pa30BaTeIHLHOM IMPOTrpaMMe BBICIIIET0 00pa30BaHus (CIISIUAITUTET) TT0
crienmanbHOCTH «JIewebHoe nieno». — Teeps, 2024.

4. 3ybapea I'M., Jlomuna H.IL., bopmuna I'.E., bensea M.A. Xumus. / y4eOHO-METOIUIECKOE
nocodue 1y 0OyJarolMXcsl TI0 OCHOBHOIM 00pa3oBaTeNbHOM MporpaMme BBICIIEr0 0Opa3OBaHUS
(cnenmanuTeT) 1Mo crnenuambHOCTIM «JIeueOHoe nenoy» u «lleguatpusi». — Teps, 2022.



5. 3ybapesa ['"M., Jlonuna H.I1., bopnuna I'.E., bensieBa N.A. Xumust. // mabopaTopHBIi KypHA ISt
00yJarolXCsl T0 OCHOBHOM 00pa30BaTeIbHOM IMPOrpaMMe BBICIIIEr0 00pa3oBaHus (CIIEIUAIUTET) 110
crieruabHOCTIM «JleuebHoe nenox» u «llemuatpust». — Teps, 2018.

3. IlepeyeHb pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «UHTepHeT,
HEOOXOIMMBIX JIJIsl 0CBOSHHSI TV CIHILTHHbI
IIpodeccnonanbubie 6a3bl JaHHBIX, HHGOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI U 3JIEKTPOHHbIE
o0pa3oBaTejibHbIE PeCypPChI:
DJNeKTpOHHBI  crpaBoyHUK  «MHpOpMHMO»  mIsi  BeICHIMX  y4eOHBIX  3aBEJACHUU
(www.informuo.ru);
DIIeKTPOHHBIN OMOIMOTEUHBINH a00oHeMeHT LleHTpanpHOM HayYHOH METUITMHCKOM OMOIMOTEKH
ITepBoro MockoBCKOro rocyapcTBEHHOr0 MeAULIMHCKOT0 YyHUBepcurera uM. .M. CeuenoBa
/1 http:/iwww.emll.ru/newlib/;
HNudopmarnmonno-nouckosas 6aza Medline (http:// www.ncbi.nlm.nin.gov/pubmed);
baza mannsix «Poccuiickas meaumunaa» (http://www.scsml.rssi.ru/)
Odunmansaeiii  calit MunucTepcTBa  31paBooxpaneHus Poccwiickoit  ®enepauuu  //
https://minzdrav.gov.ru/;
Poccwuiickoe obpazoBanue. DenepalibHbIl 00pa3oBarenbHbId moprtai. //http://www.edu.ru/;
Knuanueckue pekomenaanum: http://cr.rosminzdrav.ru/;
DJeKTpOHHBIH 00pa3oBaTenbHbIi pecypc Web-menununa (http://webmed.irkutsk.ru/)

4. llepeueHb MHGOPMALMOHHBIX TEXHOJIOTHIi, MCIOJIb3YyeMbIX IIPH OCYLIECTBJIEHUH
o0pa3oBaTeIbHOIO Ipolecca MO AWUCHUIVIMHE, BKJIKOYas IepedeHb IPOrPaMMHOIO
ol0ecrieyeHus1 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

4.1. IlepeyeHb JIMIEH3MOHHOIO NPOrPAMMHOI0 00ecreYeHus

1. Microsoft Office 2016:

- Access 2016;

- Excel 2016;

- Outlook 2016;

- PowerPoint 2016;

- Word 2016;

- Publisher 2016;

- OneNote 2016.

2. ABBYY FineReader 11.0

3. Kapenbckast Menununckas nHpopmanuonsas cuctema K-MUC

4 TIporpamMmHOe obecriedeHre uis TecTupoBanus odoyuaronmxcs SUNRAV TestOfficePro

5. [Iporpammuoe obecrnieuenne «Cpema smekTpoHHOT0 00yderHus 3KLy»

6. KommnbroTepHast mporpaMma Juist cTaTHCTHYeCKOi 00paboTku naHHbIX SPSS

7. DxcnepTHas cucreMa 0OHapyXEHHs TEKCTOBBIX 3aMMCTBOBAHUM Ha 0ase

HCKYCCTBEHHOT'O MHTEIIEKTa «PyKOHTEKCT»

8. CipaBouHo-1ipaBoBas cucreMa KoncynpranT [lmoc

4.2. IlepeyeHb 3/1eKTPOHHO-0MOHOTeYHBIX cucTeM (IBC):
1. DnekTpoHHO-0MOIHMOTeUHast cucteMa «KoHcynbTanT cryaeHTay (Www.studmedlib.ru);
2. CnpaBouno-uHpopmannonHas cucrema MedBaseGeotar (mbasegeotar.ru)
3. DnektponHas OubmroreuHas cuctema «elibrary» (https://www.elibrary.ru/)

5. Mertoanyeckue YyKa3aHusl A8 OOYYalOUIMXCS IO OCBOCHHMIO JAUCHMIIUHBI
(mpuinoxenune Ne 2).

1. 3ybapesa .M., Jlonuna H.IL., bopauna I'.E., I'aBpunenko . A. Xumusa. Monyns |. Yuenue o

pacTBopax // yaeOHO-METOAMIECKOE TTOCOOHE ISl 00YJAIOIMXCS TI0 OCHOBHOM 00pa30BaTeIbHON


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

mporpaMMe BBICIIIETO 00pa3oBaHUs (CHEUATUTET) MO CIEIUATBLHOCTH «JleueOHoe aemo». —
Tseps, 2022. (https://eos.tvgmu.ru/mod/resource/view.php?id=8348)

3ybapesa I'."M., Jlormna H.I1., bopmuna I'.E., I'aBpunenko [[.A. Xumus. Moayis |, DnemeHTs
XUMHAYECKON TEPMOJJMTHAMHUKH U KUHETUKY // y4eOHO-METOIMUECKOE TTIOCOOHE [T O0YJarOIUXCSI
10 OCHOBHOW 0Opa3oBaTeNbHOW MPOrpaMMe BBICIIEr0 00pa3oBaHMs (CHECUAIUTET) TI0
CHELNAIILHOCTU «JIleueOHOE TIETION. — Tseps, 2023.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8349)

3ybapesa .M., Jlonuna H.I1., bopmuna I'.E., I'aBprtenko J[.A. Xumus. Monyns V. ®uzuko-
XUMHMS IOBEPXHOCTHBIX SIBJICHUN U AUCIIEPCHBIX CUCTEM // y4eOHO-METOAMYECKOE TIOCOOUE Ts
oOydarolmmxcss IO OCHOBHOW 0Opa3oBaTelibHOM MpOorpamMMe  BBICIIETO  OOpa30BaHUS
(cnermanureT) 1o cnenuanbHocTU «JleueOHoe neno». — Teeps, 2024.

3ybapesa .M., Jlonuna H.I1., bopauna T'.E., bensera M. A. Xumus. / yaeOHO-METOIMUECKOE
nocobue Jy1si 00yJaroIMXCst 0 OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMe BBICILIETO 00pa30BaHMUs
(cmempanuTeT) MO crneruaibHOCTIM «JleueOHoe neno» u «llemmarpusi». — Teps, 2022.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8201)

3ybapea .M., Jlonuna H.I1., bopauna I'.E., bensiera M. A. Xumust. // nabopaTopHbIii >KypHa s
OOydJaroIMxcss 10 OCHOBHOW 0Opa3oBaTelIbHOM TMPOrpamMMe  BBICIIETO  OOpa30BaHMUS
(cmempanuTeT) MO crneruaibHOCTIM «JleuebHoe neno» u «llemmarpusi». — Teps, 2018.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8203)

V. Onncanue MaTepuaJIbHO-TeXHU4YeCKOH 0a3bl, HeOOXOAMMOM /Il OCYIIeCTBJICHUS

00pa3oBaTeIbHOTO NpoIecca Mo AUCHHUIINHE (MPUJIoKeHue Ne 2)

V1. HayuHo-uccjienoBarejbckas padoTa cTy1eHTa
IIpp w3ydyeHMM JOUCIMIDIMHBI XWMHS HCHOJB3YIOTCS  CIEAYIOIIME BHIBI  HAy4HO-

HCCIIEA0BATEIhCKOM pa6OTBI CTYACHTOB:

1. W3yuenue crienyanbHOM TUTEPATYPHI
2. TloaroroBka u BBICTYIUIEHHUE C IOKJIa0M Ha KOH(EPEHIUH
3. TloaroroBka K myOJIMKAIMN CTaTbH, TE3NCOB

Hayunsie HanpaBienus kpyxxka CHO kadenpsl xumuu pasHoodpasnbl. Hanpasnenus

TeopeTqucxoﬁ CCKIIMHU BKJIFOYAIOT B ceOs:

— paccMOTpeHue OUONIOTMYECKUX MPOIIECCOB, JIEKAPCTB M METO/IOB JICUCHHUSI C XUMUYECKUX
MO3HUILIUH;

— U3YyUYCHUC TPUMCHCHUA XUMHUYCCKUX 3HAaHHUM B MEIUIIMHCKOMN ITPAKTHUKE.

Hay‘{HLIMI/I HaIrpaBJICHUAMU 3KCHCpI/IM€HTaHBHOI\/'I CCKIIUU SABIAKOTCA:

(bU3NKO-XMMHYECKUN aHaIN3 OMOJIOTUYECKUX CPel;
(bU3UKO-XMMHUYECKUN aHAJIN3 MOJEIBHBIX PAaCTBOPOB;
M3yYECHUE XUMUYECKUX B3aUMOJEHCTBUIN U CBOMCTB JIEKAPCTBEHHBIX MTPENAPATOB.

VII. CBenenusi 00 00HOB/IeHNH Padoyeii MPOrpaMMbl AU CIHUTLTMHbI

[Npencrasiens! B [Tpunoxernu Ne 3



Ipunoxenue Ne 1
®oH/IbI OLICHOYHBIX CPEICTB
JJI51 IPOBEPKH YPOBHs ch)OPMHPOBAHHOCTH KOMIIETEHIMH /ISl IIPOMEKYTOYHOI aTTecTally 110
UTOraM OCBOCHMS U CHHUILIMHBI

OIIK — 5 Cnocoden oueHnBatb MOP(POPYHKUMOHAIbHBbIE, (PU3HOJOTHYECKHE COCTOSTHUS M
NMATOJIOTHYeCKHe NMPOLEcChl B OPraHu3Me YesloBeKa /1Sl pemeHus npogeccHOHAIBHBIX 3a/1a4.
HNlonk-5-1 Onpenesier u oneHuBaeT MOp¢hodyHKIMOHAIbHBIE, (PU3U0JTOTHYECKHE COCTOSTHUSA

U NIATOJIOTHYECKHUe MIPOLECChl OPraHu3Ma.
N OIIK 5.1 3naTb: OCHOBHBIE HHIANMKATOPLI (BOAOPOAHBbIN NMoka3aTeab pH Onmosnormuecknx
JKMJIKOCTE B HOpMeE U MATOJIOTUM, NAPIUAIbHOro AasjeHue pCO2, u30bIToK ocHoBaHuii BE,
cranaapTHbiil Oukapoonat HCOs ocmoTnueckoe JaBjieHHe KPOBH B HOPMeE U IPH NMATOJIOTHH)
MOP(POoPYHKIHOHATBHOTO U (PU3HOTOTHYECKOT0 COCTOSTHUA M MATOJOTMYECKUX NMPOLEcCoB B
opraHM3Me 4eJIOBeKa. YMeTb: HHTEPNPETHPOBATH 3HAYEHUS] MHIAMKATOPOB COCTOSIHUSI U
NMATOJIOTHYECKUX IMPOIECCOB OPraHu3Ma 4ejoBeKa (onpeaesiTb HAPyUIEHUS] KHCJIOTHO-
mes09Horo papHosecusi (KL P)).

N/lonk-5-2 IlppMeHsieT aJIrOPUTM KJINHUKO-IA00PATOPHOM M (PyHKIHOHAIBHOM TMATHOCTUKHA
NPH penieHuH NpogecCHOHAIBHBIX 321a4.

N OIIK 5.2 3narb: (pu3MKO-XMMHMYECKHE OCHOBbI M NPHHLIMIIBI PadoThl 000PyI0BAHMS,
NPUMEHSIEMOI0 B KJIMHHMKO-JIA00paTOPHOH W (PYHKUMOHAJIBHON JHATHOCTHKE. YMeThb:
HCIOJIb30BATH JIA00PATOPHYIO MOCYAy M 000py/l0BaHHe NPH pellieHUH NPodecCHOHATbHBIX
3aaad.

Nlonks-3 OunennBaer  pe3yibTaTbl  KJAHHUKO-JIA00PATOPHOH M (YHKUMOHAJIBLHOM
JAUATHOCTHKH NPH pellleHuH NPo¢ecCHOHAILHBIX 3a1a4.
N OIIK 5.3 3narb: pedepeHTHbIe 3HAYEHMS] HHAMKATOPOB MOP(OPYHKUHMOHAILHOIO W

(l)l/I3I/IOJ10Fl/I‘IeCKOF0 COCTOAHHUA M NATOJOIHYECCKHX IPOIECCOB. YmMeTh: HHTEPNPETUPOBATH
PeE3yJabTaThI K.]mnmco-.naﬁopaTopme HCCJIeIOBAHMH 1 (l)yHKIIHOHa.HbHOﬁ AUATrHOCTUKHU.

3agaHus KOMOMHHPOBAHHOIO THIIA ¢ BLIOOPOM BEPHOIo 0TBeTa H 000CHOBaHHEM BbIOOpA
W3 NPEeAT0KeHHbIX

Buvibepume ooun npasunvhwiii omeem

1. MoJusipHasi KOHUEHTPaUMs paccunuThIBaeTcs no gpopmy.e

1 _ n(s-Ba) __ m(B-Ba)
) Cm T m(p-tens) ~ M (B-Ba)-m(p-tens) y[MOJ'IL/I(r]
2 _ m(s-8a)1000
) Cm M (-Ba)-m(p-Tens )’ [MOJ'IB/KF]
3 __ n(s-Ba) __ m(s-Ba)
) C= V(p-pa) = M(B—Ba)V (p—pa) y[Moﬂb/ﬂ]
4) C _n (B-Ba) _ m(B—Ba) ‘[MOHL/H]

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

2. MoJasipHasi KOHIEHTPAUMs KBUBAJIEHTA PacCYUTHIBaeTcs mo popmyJie
1 _ n(s-Ba) __ m(B—Ba)
)C,,

~ m(p-tensa) ~ V(B—Ba)-m(p—Tens)

, [MOHI:/ KT ]



2) Cm _ m (B—Ba)-1000

~ M (s-Ba)-m(p-Tens)’ [MOJII)/KI‘]

_ Nh(s-Ba) _ m(s-Ba)
3) C - V (p_pa) - M (B—Ba)~V (p_pa) f [MOJ’IL/J'I]
4) _n (B-Ba) _ m(s—sa)
C3 “ V(p-pa) ~ M, (s-Ba)V (p-pa)’ [Moms/n ]
Ortser: 4

O0ocHoBaHMe: MOJISIpHAsI KOHIICHTPAIUS SKBUBAJICHTA — 3TO OTHOILIEHUE KOJINYECTBA
HKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA K 00bEMY pacTBOpa

3. MoasabHas KOHICHTpanud pacCUYuTbIBACTCH 11O (])opMy.JIe

— _N(e=sa) _ m(s—Ba)
1) Cm ~ m(p-tens)  V(s—Ba)m(p—rens) ,[MOHL/Kr]
_ m(s-—Ba)1000
2) Cm ~ M {(s-Ba)m(p—tens) ,[MOJ‘II;/K]“]
_ n(s-sa) _ m(s—Ba)
3) C —V (p_pa) Y (B—Ba)~V (p_pa) ) [MOJ’IL/J'I]
_n,(s-Ba) m(B—Ba) o]

4 "~ V(p-pa) M, (s-Ba)V (p-pa)

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

4. KHCI0THOCTH PAaCTBOPOB NPHHSITO BbIPAXKATh 4Yepe3 BOAOPOIHBIN
nokasareJib (pH pacTBopoB), paccuuTbiBaemMblii o popmy.ie...

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

O0ocHoBaHHE: TOKA3aTCIb B XUMUH — 3TO OTpI/ILIaTCJ'ILHHﬁ ,Z[eCHTI/I"IHHﬁ J'IOFapI/I(I)M oT
HeKOTOpOI\/'I BCJIIMYMHBI, KOTOpas MPUHHUMACT MaJIbIC 3HAYCHHI.

5. 3nauenue pH uucroii Boasl npu 25°C cocrasJsier...
1)1 2)7 3)0 4) 10
OrtBert: 2
OGocnoBanue: pu 25°C KOHIIEHTpallHs IIPOTOHOB Bogopoaa H* B umcroii Boae cocrasnser 107
momb/m1. pH = -Ig[H*] = -Ig107 =7

3ananus oTKpbITOI hopMBbI

Jononuure.

1. BomoponmHbIM TOKa3aTeleM Ha3bIBAIOT OTPUIIATEIBHBIN JECATUYHBIN JIorapu(™M HOHOB

2. BY(I)CpHBIMI/I cucreMamMmu Ha3bIBAIOT CUCTECMBEI, CIIOCOOHBIE NOAACPIKUBATH

Ha IMOCTOSHHON OCHOBE

3. K OydeprpiM cuctemam oOTHOCAT OyQepHbIE CHCTEMBI KHCIOTHOTO, OCHOBHOTO U

TUIIA

4. ConpspKeHHOM KHCIOTOM HA3bIBAIOT YaCTHUIIbI, CTIOCOOHBIE

5. COHpH)KeHHBIM OCHOBAaHHECM Ha3bIBAKOT YaCTHUIIbI, CIIOCOOHBIC



[IpaKkTHKO-OPpUEHTHPOBAHHbBIE 32 JaHUS

3apanue 1

[Tpu oTpaBIEeHUU 3TaHOJIOM B MEIUIIMHE B Ka4eCTBE aJICOPOCHTA IPUMEHSIETCS aKTUBHUPOBAHHBIN
yrOJIb.

1. ITouemy npu OTpaBICHUH STAHOJIOM IPUMEHSETCS aKT. YToJlb, @ HE TUOKCUI KPEeMHUS?
2. Kakoe mpaBuiio o0yciiaBIuBaeT NpUMEHEHHE YT IPU OTPABICHUH STAHOIOM?
OTaJloH OTBETA:

1. AKTUBUPOBAHHBIN YTOJIb ABISETCS THIPO(GOOHBIM, HETIOISIPHBIM COPOSHTOM, TIO3TOMY 3TaHOJ
Oyner syuiie ajicopOupoBaThCs HA yIiie, YeM Ha CHIIUKarese

2. IIpaBuiio Pebunpepa.

3aganue 2

[Ipu noGaBnenum 0,5 MJI AOHOPCKOM KPOBH K PacTBOPY HATpHUsl XJIOpUZlAa C HEU3BECTHOMU
KOHIICHTpaLMel ITOJIy4eHHasi CMECh OKPacWJIach B KPACHBIM LIBET.

1. Kakuwm siBisieTcst JaHHBIA PACTBOP HATPHS XJIOPHUAA 110 CPABHEHUIO C IJIA3MOU KPOBU?
2. o xakoit popmyse pacCUUTHIBAETCS OCMOTUUYECKOE JIaBIIEHUE ISl TaHHOTO pacTBopa?
JTaJIOH OTBETA:

1. I'unoToHHYECKUM

2.P=ICRT

3amanmne 3

[lpy momagaHWM HUTPUTA HATPUS B KPOBb IPUTPOLMTHI TEPSAIOT CHOCOOHOCTH IMEPEHOCHUTH
KHCIIOPOJI.

1. Kak Ha3pIBaeTCsi reMOrI00MH, OJIBEPTIIHUNACS BO3ICHCTBUIO HUTPUTA HATPUS?
2. Uem o0OycroBiieHa MOTEPsi TeMOTIIOOMHOM CIIOCOOHOCTH IMEPEHOCHTH KUCIIOPOT?
OTaJloH OTBETA:

1. MetremornoOux

2. I3MeHeHHeM CTCIICHU OKHMCIICHHS JKelle3a B remMe ¢ +2 A0 +3



3a[laHl/IH 3aKPbITOro THIA HA YCTAHOBJICHHUE COOTBETCTBUA

1. YcTaHoBUTE COOTBETCTBHE MEXKAY BUAMH TUCIIEPCHBIX CUCTEM M pa3MepaMH YacTHII
JUCTIEPCHOM (a3bl:

1) 102 -10* cm A) KOJIJIOUTHO-TUCTIEPCHAS
2)10°-10" cm b) MonexkymsipHO-aucIepcHas
3) 108 - 10 cm B) rpy6oaucnepcHas

Ortset: 1B 2A 3b

2. YcTaHOBHUTE COOTBETCTBUE MEXKIY Ha3BaHUSIMU Oy(epHBIX CUCTEM U BUJaMu OydepHbIX

CUCTEM:
1) GenkoBas A) KHCIIOTHAs
2) pochaTHas b) amponuTHas
3) ruapokapOoHaTHAs B) ocnoBHas

4) aMMOHHUITHAs

Ortset: 15 2A 3A 4B

3. YcraHoBUTE COOTBETCTBUE MEXKAY PACTBOPOM U THUIIOM JAHHOTO pacTBOpa

1) 0,9% nHatpus xjaopuj A) TUIIOTOHUYECKUMA
2) 10% marnus cyibdat b) uzotonnueckuit
3) 0,5% rmoko3a B) runepronnyeckwmii

4) pactBop Punrepa

Ortset: 165 2B 3A 4b

3agaHus 3aKPBITOT0 THIIA HA YCTAHOBJIEHHS MOCJIe10BATETbHOCTH
3aganue 1
[TpounTaiiTe TEKCT M YCTAaHOBUTE TIOCTIEI0BATEIBHOCTh

I[J'I)I MPUTOTOBJICHUA 1 1 UI30TOHHUYECKOTO pacTBOpa HATpuUA XjIopuaa HCO6XOZ[I/IMO COBCPUIUTH
CJICAYIOUC OnICpaluun:

1) oTBemIMBaHUE HAa TEXHUUYECKUX Becax HEOOXOIMMON MacChl HATPHUS XJIOpUIa
2) pacTBOpEeHME HAaBECKH XJIOpHJIa HATPUs B OTMEPEHHOM 00beMe pacTBOPUTENS
3) pacyeT Macchl paCTBOPEHHOTO BEILIECTBA

4) mepecyeT MacCOBBIX €AMHUI] PACTBOPUTENSI B 00BEMHBIEC €AMHUIIBI

5) pacdeT Macchbl pacTBOPUTEIS



6) oTMEpHUBaHUE MEPHBIM IIIJIMHIPOM HEOOXOIMMOT0 00beMa PACTBOPHUTEIIS
Otger: 315462

3aganue 2

IIpounTaiiTe TEKCT U YCTAaHOBUTE IIOCIEA0BATEIBHOCTD

B npobupky BHeECIIM NMHUMETKON pacTBOp TIIIOKO3bI ¢ MaccoBOM noneit 5,5% u nobasunu 0,5 mi
noHopckoit kpoBu. Temmeparypa ombita 20°C. YToOBI OmpenenuTh, YTO MNPOM3OUIET C
SPUTPOLIUTAMH, HEOOXOAUMO:

1) paccunTaTh OCMOTHYECKOE JaBICHUE

2) ompenesnTh U3MEHEHUS B COCTOSIHUM SPUTPOLIUTOB

3) nepeBectu TeMIieparypy u3 rpajaycoB Llenbcus B aOCONIOTHYIO TeMIepaTypy
4) paccuuTaTh MOJIIPHYIO KOHLIEHTPALHIO

5) CpaBHUTH 3HAYEHUE OCMOTUYECKOTO JIaBJIEHUS CO CTaHIapTOM

6) onpeeTuTh TUIT PacTBOpa

7) BBIOpaTh (hopMyiTy [UIs pacdeTa OCMOTHYECKOIO IaBICHUS

OtBet: 7431562

3ananmue 3
IIpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEIBHOCTD

B oxnoit npobupke Haxomutcs 0,02 M pactBop K2SOs, B mpyroit — takoit xe oosem 0,02 M
pactBop Ks[Fe(CN)s]. B o6e mpobupku mobaBuiu 1o 5 mu 3ois ruapokcuma skenesa (11).
[Tpobupku BeTpsixHyIH. Uepe3 HEKOTOpoe BpeMsl Hadalloch MMOMYTHEHHE B OJHOW MpoOMpKe, a
1o3Ke — B Ipyroi. UToObl ycTaHOBHTH, B Kakoi podupke Haxomutces K2SO4, HE0OX011MO:

1) BBIOpaTh MPOOHPKY € OOJIBIINM BpEMEHEM KOAryJIsSIuu

2) ompeAenUTh MOH C HAaUMEHbLIEH Koarynupymouei crnocobHocThio (o mpasuiny Hlymbiie-
[apam)

3) Hanucatb (GopMyJTy MUIICIUTBI 30718 Tuapokcua xenesa (111)
4) onpenenuThb 3apsj] rpaHyIibl
5) onpenenuTh, KakKue HOHBI YKa3aHHBIX AJIEKTPOJIMTOB MOTYT BBI3BIBATH KOATYIISAIIUIO

OrtBet: 34521



CuryanuoHHbIE 321241

3anaua 1. B mpoOupKy BHECIH MUTIETKOM 3 MJT pacTBOpPa MOUYEBHHBI C MOJISIPHOM KOHIICHTpaIuen
CO(NH2)2 0,9 monb/n u nobasuiau 0,5 Mt goHOpCKOi KpoBu. Temmeparypa ombita 20°C.

Bonpoc: Yro npoucxoaut ¢ spurpounutramu? Penienne o0ocHyiTe.

DOmanon omeema:

Hano: Peiuenne:

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

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

V (kposu) = 0,5mn Pocw. =Pocw. (crannapra) — PACTBOP TMIEPTOHMYECKHIA
t°=37°C

Pocw. =7

Korna kieTky nmorpyxarT B THIIEPTOHUYECKUI paCTBOP, TO HAOIIOIAETCS BBIXOJ MOJIEKYJ BOJIBI
U3 KIETKH 4Yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy, Ha3bIBa€MbIH AK30CMOCOM WM TLIA3MOJIHU30M.
Knerka cxumaercsi, ymenbiaercss B oobeme. ([lmasmonu3 B OOJNBIIMHCTBE CIIy4aeB MPOIECC
oOpatumbIi. [[71s1 5TOro MIa3MOIU3UPOBAHHYIO KIETKY MTOMEIAI0T B YUCTYIO BONY, KJIETKAa BHOBB
HaOyxaeT, W BOCCTAHABIMBAaET CBOIO JKU3HEACATENHHOCTh. Takoil TpoIecC Ha3bIBAIOT
neriazMonu3oM.) [1masmMonm3 KIIeTOK KpOBH HE OY€Hb OMAaceH IS 3/I0pOBbs, TaK KaKk 00beM

KpPOBH BECJIHUK, OCMOTHYECKOC JaBJICHUC 6I)ICTp0 BOCCTAaHaBJIMBACTCA

3agauya 2. B naGopatopum Ui HpoBeleHUS OHOJOTHMYECKUX HKCIEPUMEHTOB Tpelyercs
npurotoButsh 100 Mt pochatHoro 6ydeproro pactsopa ¢ pH = 7,2. pKa(H2PO4) = 7,2.

a) Uro Ha3piBaeTcs OydepHbIM pacTBOpoM?

6) 13 xakux KOMIOHEHTOB COCTOUT (pocdaTHas OydepHas cuctema?

B) K xakomy tuny 6y¢epHbix cucreM oTHOcUTcs (ocharnas OydepHas cucrema?

r) Ilo kakoit hopmyne paccuntsiBaetcs pH docdatnoro 6ydepnoro pactopa?

1) B kakux 0oOBEMHBIX COOTHOMICHHSX ciexyeT cmemaTh 0,1 MOJb/I pacTBOPHI KOMIOHEHTOB

docartHol OydepHOl crcTeMbl, 4ToObBI TpUroToBUTH 100 M1 6ydepHoro pactBopa ¢ pH = 7,2?

Pemenue: bBydepHsiMu pacTBOpaMu HAa3bIBAIOTCS PACTBOPHI, OOJAJAIOIINE CBOHCTBOM
JIOCTAaTOYHO CTOMKO TMOiepuBaTh pH mpu 100aBIeHNN K HUM HEOOIBIINX KOJUYECTB KUCIOT U

OCHOBaHHUMH.



®docdatnas 6ydepHas cucrema otHocuTes K [ Tumy u coctout 3 NaH2PO4 1 NaoHPO4.
C(HPO;

+lg—r——
C(H,POy)

V(HPO;
V(H,POy)

pH = pK,, (H,PO,)

[H'] = K,,(H,PO}) x

V(HPO7)  [H'] 1077

V(H,PO;) K, (H,PO;) 1072

Cnenyer B3a1h 1o 50 My 0,1 Mo/ pactBopoB NaH2PO4 1 NaoHPO4.

3agauya 3. B opranmsme runpokapOOHaTHBINA Oy(epHBI pacTBOP IUIa3Mbl KPOBH HAaXOIMTCS B
paBHoBecun ¢ CO2 B anbBeonax Jierkux. OLeHnTe, Kak pearupyer rupokapOoHaTHeiid Oydep B
cllydae MpreMa 4eJI0BEKOM KHUCIBIX M MIETIOYHBIX TPOAYKTOB MUTAHUS.

a) VI3 kakuX KOMIIOHEHTOB COCTOUT TUApPOKapOOHaTHbIN OydepHblil pacTBOp?

0) B uem cymuocTs OydepHoro aeictus?

B) UTO pOMCXOIUT NP MpUeMe KUCIBIX TPOTYKTOB?

r) YUTo npoucxoauT npu MprueMe UIeI0UHbIX IPOIYKTOB?

n) [Touemy runpokapboHaTHBIN Oydep sBisieTcs Hanbosee BaXKHBIM OypepoM Mmiia3Mbl KpoBH?
Pemenue:

['mnpokapbonatHas OydepHas cucremMa cocTouT U3 ruapokapOonar-uoHa HCO3z™ u yronbHOM
kucnotel HoCOs.

BydepHbie cucTtembl MOJEpKUBAIOT MOCTOSHCTBO pH mpu n00aBieHMHM K HUM HEOOJBLIMX
KOJINYECTB KUCJIOT U OCHOBAHUH.

[Ipu mpueme KUCIBIX MPOAYKTOB IPOUCXOIUT CMEIICHHWE PABHOBECHS, TIOBBIIIACTCS ABICHUE
COz2 B nerkux u u30b1Tok CO2 BBIBOAUTCS U3 OPraHU3MA.

[Tpu mocTyrieHnn B KpOBb OCHOBAaHMUN CMEIEHHE PABHOBECHUS MPHUBOAMT K JOMOJHUTEIBHOMY
pactBopenuto CO2 B m1a3Me KpoBH.

['unpokapbonatHas OydepHas cucrema — Haubosee BakHasi OydepHas cuctema KpoBH, TOTOMY

YTO €€ eMKOCTbh OOJIbIIIe EMKOCTH JAPYTruX Oy(epHBbIX CUCTEM IJIa3Mbl KPOBH.

PacueTHble 3aaun
3anauva 1. [Ipu 315 K gaBnenue HaceleHHOT O Mapa Haj BoAou paBHO 8,2 klla wim 61,5 mm. pr.
cT. Ha ckOIpKO MOHM3WTCS NABIIEHHME Iapa MpU YKa3aHHOM Temmeparype, ecnu B 540 r BOAbI
pactBopuTh 36 T CeH1206?

Omanon peuteHus.’

Po—P n

Po " n+ N




M(CsH1206) = 180 r/momb;  M(H20) = 18 /™Mo,

= M(s —Ba) _36 =0,2momb; N =%=30M0ﬂb

M(z—Ba) 180
0,2
AP = P—P P . =8,2- =0,054 xIla
0 n+N 0,2+30
NIn
AP =615-—— 0.2 ——— =0,4 Mm.pr.cT.
0,2+30

Otger: AP = 0,4 MM.pT.CT

3agaua 2. Haiimute pH Oydepnoit cucremsl, cocrosimeit u3 100mn 0,10 pactBopa yKCycHOM
kucaotel ¥ 10m 0,11 pactBopa anerara natpus, ecimu Kn(CH3COOH)=1,8-10.
Omanon pewenus:

I[To ypaBaenuto ['ennepcona-I"accennbaxa st KuciaoTHoro Oydepa

_ 10-0,1
NeVe o 1g18107 1lg— 0 = 4,745 —1=3,745

H=-loK,+!
PRy v, 100-0,1

Otset: pH = 3,745

3anaua 3. CocTtaBbTe CXeMy cepeOpsiIHO-KaAMHUEBOTO TAIbBAHUYECKOTO AJIEMEHTA U pacCUnTaAnTe
ero DJIC, eciu cepeOpsHBIN JIEKTPO OMYIIEH B PACTBOP €r0 COJIH ¢ KOHLEHTpanueil noHos Ag*
0,1MONB/T, a KaJMHEBBIH SMEKTPOA - B PAcTBOpP €ro CONHM C KOHIeHTpamueir moHo Cd2*

0,001 momnb/n mpu 25°C.

0 . . 0
EAg+/Ag =0,799B : ECd%/Cd —0,403 B

Imanou pewieHus:

(-)CdICd*|Ag*IAg(+)

E-EO. 0(’)159lgaMen+

Ecg? g = 0403+ 0059 1103 = ~0,403 - 0,0885 = ~0.4915B
E 4o/ 4o =0799+ 0’?59 I210~1=0,799-0,059 = 0,74B

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



KonTtpoJibHbIe BOIPOCHI
1. Knaccudukamus pacTBopoB.

2. [TostyyeHue TUCIEPCHBIX CUCTEM.

3. Koarynsauus. bruosornueckoe 3HadYeHUE KOAryJIsLIIH.



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

banHepHbIi CTEH]T «TIeproIndecKas
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 nNpOMBIIIIEHHBI BUHTOBOH 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¢ HIC-80/cyxoxapoBoit/ (1 mt.)

318

banHepHBIN CTEH]] «TIeproJuecKas
tabinua MenneneeBan( 1 mr.)
Becrr 1aboparopusie 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 manaTounsie (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.)
Becol 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 mpOMBIIICHHBI 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
ynbTpadroneToBsIit OakTepunuaHbii (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: JleueOHoE 1 (SA)(0)

dbopma oOyueHHs: OuHas

ITpunoxxenne Ne 3

y4eOHbIii rojg

M3MeHeHns 1 JONOJHEHUs B pabouylo MporpaMmy AUCHMILIMHBI PpACCMOTPEHbI HAa

3acemaHuu Kadeapsl « »

20

3aB. kadenpoit

(OUO)

noonuce

ConeprkaHre M3MEHCHHUI U TOTIOJTHEHU

r. (mpotokoi Ne )

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

Crapprit TEKCT

HoBgrlil TexcT

Kommenrapnii

Ilpumepwi:

N




ITpunoxxenne Ne 4

®I'BOY BO TBepckoil rocyqapCcTBEHHbIH MEAUIIUHCKUN YHUBEPCUTET
MunucrtepcTBa 31paBooxpanenus Poccun

Kadbenpa xumunu

IMACHOPT YCIIEBAEMOCTHU CTYJIEHTA (B 6annax)

©.1N.0.
@DakynbTeT JeveOHbI

I'pynna

Pa3padoranu macnopt: 1.0.H., mpod. [.M.3ybapesa, k.6.H., nonent I'.E.bopauna, k.x.H.,
nonent H.II.Jlonnna

TBepb
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Yueonnlii roa (2024-2025)

1 cemecTp

1. Texkymuii KOHTPOJIb (TCOPHS, PEIICHUE PACUCTHBIX U CUTYAIIMOHHBIX 3a/1a4)
HTorosas oueHka:

2. OdopmieHue JadopaToOpHOro KypHaja
HTorosas oneHka:

3. IIpakTHYecKkHe HABBIKH
Wrorosas oueHka:

4. YUPC (nanucanue, ohpopmienue pedepara v Ipe3eHTAINH, BBICTYIUIEHUE C JOKIAI0M
Ha J1a00paTOPHO-NPAKTUYECKOM 3aHSATHH)

Hrorosas oueHKa:

N
w
I

Ne /i 1
MaxkcuManbsHO 20 3 5 5
BO3MOXKHOE
KOJI-BO 0ajI10B
Kom-Bo
MPHUOOPETEHHBIX
0ajuioB

HUTOTIO:

HopMaTuBHBIIi pelTHHT 33 6as1a
30-33 6a1a onenka «OTIMYHO»
26-29 6a.1710B o1leHKa «X0pPOLI0»
23-25 6aJ1710B OlleHKA «Y10BJI€TBOPUTEIHHO»
CrynenTsl, HaOpaBiiue MeHee 23 0a/1710B, 00513aHbI CAABATH IK3aMeH N0 IMCHUIIHHE
«XuMHUD
OtpadoTku NPOMYIIEHHBIX  J1a00pPaTOPHO-MPAKTHYECKHX 3aHATHI no
YBaKUTEJIbHON NPUYMHE OLEHUBAKOTCA B 0aJi1ax 3aHATHSA, 6€3 YBaXKMTeJIbHO NPUYNUHBI —
muHyc 50% ot 0asnoB 3aHsATUA. OTPaOOTKU TEOPUU U TECTOB IPOBOASTCS MUCbMEHHO.
ITponyckn nabopaTOpPHO-IPAKTHUECKUX 3aHATUH 0e3 OoTpadoTOK CcO CIpaBKOW U3
JieKaHaTa oleHuBaloTcs B 4 Oaia.

Bonycsl
Jlis moompenust akTHBHO pabOTaIONIIUX CTYACHTOB B KOHIIE CEMECTpa HAaUUCISIFOTCS OOHYCHI.
310 npemMuanbHble 0aibl, KOTOPbIE HE ABISAIOTCSA 0043aTebHBIMU U MOTYT CYMMUPOBAThLCS
TOJIbKO C MPOXOTHBIM PEUTUHTOM.
e Crennossiit noxiang CHO Ha kadenpaibHBIX 3acelaHUusIX — S5 0aIoB.
e Pab6ota B skcniepumenTanbHOM cekimun CHO — 10 6amios.
e Jloxman Ha utoroBoit koHpepenimu CHO nHa xadenpe —5 6ammon
e BricTymieHue Ha CEKIIMOHHOM 3acenanuu uToropoil koHpepennun CHO TTMY — 10
OaJioB
e JlunioM noGenuTens Ha UTOrOBOM BHYTpHBY30BcKoil koH(pepenuun CHO — 10 6amioB
Crucku cryneatoB CHO ¢ TemamMu COTTIacCOBBIBAIOTCS M YTBEPIKIAIOTCS 3aB.Kadeapoii ¢
OKTsI0pst 110 HOsIOpB. B kpy)ok CHO npuHUMaroTCs CTYACHTHI, HE TPOMYCKAIOIIHE
MPaKTUYECKHUX 3aHATUHN U 3aHUMArOIIecs Ha 4-5.




HTpadsi
Hauwncnsrores B KoHIE cemecTpa:
e [IpomnymenHas 6e3 yBaXUTEIbHOW MPUYUHBI JICKIHS — (MUHYC) 3 OaJIOB.

JIuuHasi MOANMMUCH CTyIeHTa
Hoanuch, mpenogaBarelist

Hoanuceh 3aBexyroniei kadeapoi / mpodeccop I'.M.3ybdapeBa/



