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|. llosicHuTeIbHASA 3aNIMCKA

Pabouass mporpamma AWCHMIUIMHBI pa3pa0oTaHa B COOTBETCTBUH ¢  (herepaibHbIM
TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CcTaHAapToM Bbicuiero oOpasoBanus (PI'OC BO) mo
HanpasieHuto 31.05.01 JleweOnoe nmeno, yreepkaeHHbIM [Ipukazom MwunoOpHaykn 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», ¢ y4yéroM 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 U O(PUIIMAIBHBIX CTATHUCTUYCCKUX 0030pOB, 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
peadmMTaK | MPOPUIAKTHKE.

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

OIIK -5 Wlonks-1  Onpenenser  u | U] OIIK 5.1

Cnoco0eH OLleHUBATh OLICHUBAET 3Harhp!

MophopyHKITMOHANBHBIE, | MOPGOPYHKIIMOHATIHHBIE, OcHOBHBIE WHJIUKATOPbI

¢busnoIoruuecKue (U3NONOrNvecKue COCTOSHUS | (BOMOPOAHBIA  Tokazarens  pH

COCTOSIHUSA U Y TIATOJIOTMYECKUE TPOIIECCH | OMOJIOTHUECKUX JKUIKOCTEH B HOpME

MaTOJIOTUYECKUE OpraHusMa. u MATOJIOTHH, MapLUUAATBHOTO

MPOLIECCHI B OPraHU3ME nasiieaue pCO2, M30BITOK OCHOBAHUH

YEJI0BEKa I PELLEHNS BE, crannaprasiii Oukapoonar HCO3

poQecCHOHATBHBIX OCMOTHYECKOE JaBJIICHUE KPOBU B

3a7au. HOpME | npu MaTOJIOTUN)
MOp(p O YHKIIMOHAIBHOTO u

(U3HOIOTHYECKOTO  COCTOSHUSA U
MIAaTOJIOTMYECKUX ~ TPOLECCOB B
OpraHu3Me 4€eJI0BEeKa.

Ymers: HMHTEPIPETUPOBATH
3HAYECHUs] UHAUKATOPOB COCTOSHUA U
MATOJIOTMYECKUX IIPOLIECCOB
OpraHM3Ma 4esoBeKa (ONpenesnsiTh
HApyHmICHUS  KUCIOTHO-IIEIOYHOTO

pasnoBecust (KLL[P)).
Nonk-s-2 [Tpumensier
ITOPUTM kiHuko- | M1 OIIK 5.2
nabopaTopHOi 1 | 3HaTh: PU3UKO-XUMHUYIECKIE OCHOBBI

(YHKIIMOHAIILHOM Y TIPUHIMIIBI pabOTHl 000PYAOBaHUS,




JMAarHOCTHKU TIPU  PEIICHHU
npodeccnoHanbHBIX 3a1a4.

PUMEHSEMOTO B KIIMHUKO-
7a00paTopHO M (DYHKIIMOHATBHOM
JIMarHOCTHKE.

YMmerb: HCIIOJIb30BATh
1ab0paTOpHYIO (1971 u

o0OpyIOBaHWE TP PEIICHUU

Wonk-5-3 OnenuBaet | MpoheCcCHOHAIBHBIX 3a/1a4.
pe3yNbTaThl kiHuko- | U1 OIIK 5.3
nabopaTtopHOi u | 3HaTh: pedepeHTHbIE 3HAYEHUS
(YHKIIMOHATBHOM VH/IUKaTOPOB
JIMarHOCTUKU TpU pelieHuu | Mop(hopyHKIIMOHATILHOTO u
podeCcCHOHATBLHBIX 3a/1aY. (DU3UOTOTUYECKOTO  COCTOSHUSI |
HaTOJIOTHYECKUX MTPOIIECCOB.
Ymers: HUHTEPIPETUPOBATH

pe3yNbTaThl KIMHUKO-T1a00paTOPHBIX
UCCIIEIOBaHNNA M (DYHKIIMOHATBHON
JIMarHOCTHKHU.

3. MecTo IucCHUINIMHBI B CTPYKTYpe OCHOBHOI nmpodeccoHaJbHON 00pa3oBaTebHOM
NPOrpaMMbl
Hucturumna «Xumus» Bxoaut B Oos3arensayro yacth biioka 1 OINOIT crienmanurera.
1) Jlyist yCHeImHoro OCBOSHMSI TUCIMILTHHBI YPOBEHb HAYaIbHO# MTOJITOTOBKU JIOJDKEH BKIIFOYATD:

e xopoume 0a30Bble 3HAHMA [0 JIAHHOW JUCLMIUIMHE, TIOJy4€HHblE B CpEIHEM
00pa30BaTeIbHOM YUPEKAECHUN
e [IOHMMaHHE U AaKTHBHOE MCIOJIb30BAaHUE XUMUUYECKOW TEPMUHOJIIOTUH
® HaBBIKM pEILIEHUs 33]a4 110 00IIel, HEOPraHUYECKON XUMUHN
® HaBBIKM HAIllMCAaHUS XMMHUYECKUX CHMBOJOB, ()OpPMyJl BELIECTB MO HEOPraHMYECKOM
XUMHH, XUMUYECKUX PEaKLU 10 BCEM M3y4aeMBbIM pa3elaM XUMHUHU, COCTABIIATh CXEMBI
AIIEKTPOHHOT'O  CTPOEHHUS, DOJEKTPOHHBIE M  DJIEKTPOHHO-Tpaduyeckue (HOpMyJibl
HJIEMEHTOB, OIPENENIATh THI CBS3M B MOJEKyJaX, KiIacCU(UIMPOBATh XHUMHYECKHE
peakuu
® yMEHHE M10JIb30BaThCsl OCHOBHBIMHU TAa0JIMIIAMH IO MIPEMETY.
® 3HAaHUS OCHOBHBIX MpaBWJI TEXHUKH O€30MAaCHOCTH NpHU paboTe B XHUMHYECKOM
nabopaTopuu, 3HAaHUS MPOCTEHIIEro J1aOOPaTOPHOro OOOPYNOBaHMA M XHMHUYECKOH
ITOCYIbI
2) CopnepxaTelbHO JUCHMIUTIHA «XUMHUS» OOBEIMHSET W30paHHBIC pa3Zeibl OOLICH,
HEOpPraHUYecKo, (PM3NUECcKO, KOJTONIHOM U aHATUTHYECKON XUMUH, UMEIOIINX CYIIECTBEHHOE
3HaYeHue i1 (POPMUPOBAHHUS €CTECTBEHHO — HAyYHOTO MBIIUICHUS CHEIHaIMCTOB
MeauIMHCKoro npoduiisa. Kaxaplii pa3aen AUCHUILIMHBI BOOPYKAET CTYACHTOB MEIUIIMHCKOTO
By3a 3HAaHUSIMU, KOTOPBIE EMY HEOOXOAUMBI IIPH PACCMOTPEHUH (PU3MKO — XUMUYECKOH CYIITHOCTH
Y MEXAaHHU3Ma MPOLECCOB, TPOUCXOAAIINX B OPraHU3ME YEIOBEKA HA MOJIEKYJIIPHOM U KJIETOYHOM
YPOBHE; pacCMaTpUBAeT 3TU MPOLIECCHl C IHEPTeTUUECKON U KWHETHYECKOH mo3uLnu, GopMupyer
YMEHHE BBINOJIHITh PACUEThl MMapaMeTPOB ITHX MPOIIECCOB, MO3BOJSAET Oosee TiIy0oKo MOHATH
(YHKLINU OTAETBHBIX CUCTEM OpPTaHU3Ma B IIEJIOM, a TAaKXKe €ro B3auMOJIeHCTBHE C OKpYXKaroIei
cpenoi.
JanHas aucuumiaMHa sBsieTcss 0a30BOM 4YacThiO JUIA M3YYEHHS TOCIEAYIOUIMX JUCHUILUIMH
€CTECTBEHHOHAYYHOT'0 LIMKJIa: OMOXHUMMUS; HOPMaJIbHAs (PU3HOJIOTHS; TATOPU3HONIOrHs, KIIMHUYECKast
naTto(hU3HoNorus; (PapMaKoIOTHSL.
4. O0bEM TUCHMILTHHBI COCTABIISIET 5 3aueTHRIX enuHMI, 180 akageMHYecKHUX JacoB, B TOM
yycie 70 yacoB, BBIICICHHBIX HA KOHTAKTHYIO paboTy 0Oy4aroImuxcs ¢ npenojaasareiem, u 110 yacos



Ha CaMOCTOSITENTbHYIO paboTy oOydaromuxcs (56 4acoB Ha CaMOCTOSITENBHYIO padoTy u 54 daca Ha
MIO/ITOTOBKY K DK3aMEHY).

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
B niporiecce 0cBOCHUS TUCIUTUIMHBI J1s1 POPMHUPOBAHUST KOMITETCHIIUU HCIIONB3YFOTCS:
e 00pa3oBarebHbIC TEXHOJIOTUH:

- JCKIUS-BH3YyaIN3aLUs

- mpoOJieMHast JCKIIHSI

- J1abOpaTOpHBIN IPAKTUKYM

- MacTep-Kiacc

- yueOHO-HcClIeJ0BaTeNNbCKas paboTa CTyIEeHTOB

- METOJ MaJIbIX IPYIIII
o (opMBI TEKYIIETO U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH

- TECTHpPOBaHHUE

- OIICHKA OCBOCHHMS MTPAKTUYCCKUX HABBIKOB

- pelIeHHE CUTYallMOHHBIX 33a7a4

- KOHTpoOJIbHas pabota

- HamucaHue | 3anmrTa pedeparos

- co0ecenoBaHue IO KOHTPOJIBHBIM BOIPOCAM

- MOJATrOTOBKA JIOKJIaJa
DJeMeHTHI, BXOJAIINE B CAMOCTOSTENBHYIO PadOTy CTYJEHTAa: MOATOTOBKA K CEMUHAPCKUM M
NPAaKTUYCCKUM 3aHSTHSM, PEIICHUE PACYCTHBIX U CUTYAIIMOHHBIX 3a/1a4, HallucaHue pedeparos,
pabota B lHTEpHETE, MOATOTOBKA K 3K3aMEHY.
B pamkax u3ydeHUs TUCHMILIMHBI MPEIYyCMOTPEHBI BCTPEUYH C MPEICTABUTEISAMH POCCHICKHX
BY30B u HayuHO-MCCIIEIOBATENBCKUX MPEANPUSTHA, TOCYAAPCTBEHHBIX M OOIIECTBEHHBIX
OpraHu3alii, MacTep — Kjacchl 3KCIEepToOB U cnenuanuctos no temam «MK-cnekrpomerpus».
«CocTosTHUS BOJIBI B OMOJIOTHYECKUX U MOJICITBHBIX CUCTEMaX).

6. @opMbI NPOMEKYTOUHOM aTTeCTALUN
ITo 3aBepiieHM 00yueHHs JUCHUIUIMHE «XUMUs» B | cemecTpe MpoBOANTCS TPEXATAITHBIA IK3aMEH C
HCIIOJIb30BaHUEM PE3YIIbTATOB Oa/ITbHO-HAKOITUTEILHON CUCTEMBI (TIPUIIOKEHHE 4).

1. YueGnasi nporpaMma AMCHMILIMHBI
1. Conep:xanue quCHUIIHHBI

Mopnyas 1. Yyenue o pacTBopax.

1.1. PactBOpBI
1.1.1. Croco0bl BbIpaK€HHMsS KOHIIEHTPALlMM PAacTBOPOB: MaccoBasi JOJIs BEIIeCTBa B
pacTBope, MOJIsIpHas, HOpMajbHas (MOJSpHAs KOHIIEHTpAlMsl 3KBUBAJIEHTA), MOJISJIbHAS
KOHIIEHTpalLus pactsopa. TUTp pacTBopa.
1.1.2 Konnentpanus. [lepecder oqHOro Buja KOHIIEHTPALIUA B APYTOM.
1.1.3 KomnuratuBHble cBoiicTBa pacTBopoB. OcMoc. OcMoTHuecKoe AaBieHrne. 3akoH BaHT
— Todda nna nHesnexkTpoautoB u 3nekrponutoB. OcmomnspHocTs. W30-, rTHMIO-,
TUIIEPTOHUYECKHUE PACTBOPBI.

1.1.4 3akonbl Payns nnsi HEIJIEKTPOIMTOB M AJIEKTPOIUTOB ['a30Bble 3aKOHBI (3aKOHBI
I'enpu, Janprona u CeueHona).

Py0e:xHbIN KOHTPOJIb - KOHTpPOJIbHAS padoTa.

Mopayas 2. D1eMeHTbl XMMHYeCKOH TEePMOAMHAMUKH H KHHETHKH.
2.1 OCHOBHBIE TOHATHSI XUMUYECKON TEPMOIUHAMUKH.
2.1.1 IlpeameT 1 METOIbI XUMHUYECKON TEPMOJAMHAMUKH. B3anMOCBA3b MEXK Iy IpoLieccaMu
0oOMEHa BELIECTB U SHEPTHH B OpraHu3mMe. XUMU4ecKas TEpMOANHAMKKA KaK TEOpETUYeCcKas
OCcHOBa OMosHepreTuku. KanmopuitHOCTh MUIEBBIX MPOTYKTOB.



[lepBoe Hauano TepMoAMHAMHKHU. OHTanmbnus. CTaHgapTHas SHTAJIbBIMA OOpa30BaHMUA,
CTaHJapTHasl SHTAJbIINA cropaHus. 3akoH ['ecca u cinencTBus u3 Hero. TepMoxuMHUUYECKHE
nporieccel. [I[pumeHenne nepBoro Hauana TepMOJUHAMUKH K OMOCHCTEMaM.

Bropoe nHawano tepmoauHamuku. OOpaTuMble M HEOOpaTHMbIE B TEPMOAMHAMHUYECKOM
CMBbICIIE Tpouecchl. JHTponus. OHeprust [ubGb6ca. TepMonuHaMHUYECKHE YCIOBHUS
paBHoBecusl. CrangapTHas sHeprus I'u60ca obpazoBanus. [IpumMepsl 3K33proHUYECKUX U
SHJIPPrOHUYECKUX MPOIECCOB, MPOTEKAIOMINX B opranu3me. [Ipasuio [Ipuroxuna.

2.2 OCHOBHBIE MOHATUS XUMUUYECKON KUHETUKH.

2.2.1 TlpeameT 1 OCHOBHBIE MOHSATUS XUMUYECKONH KUHETHKHU. Kilaccupukanus peakiuid,
MPUMEHAIOIA’CS B KUHETUKE:  pEeakUMH  T'OMOI€HHbIE, TE€TEpOTeHHbIE U
MUKPOTETEPOreHHBIC; PEAKIIMH IMPOCTHIC U CIIOXKHBIE (TapasuiesibHbIE, TOCIEA0BATENIbHbIC,
COMpsKEHHbIE, IenHble, poToxumuueckue). CKOpOCTh peakluuu. 3aKOH JEHCTBYIOIIUX
Macc. Kunernueckoe ypaBuenue peakiuu. [lopsigok peakimu. MojaekyIsipHOCTb peaKIliu.
3aBHCHUMOCTh CKOPOCTH pe€aklUUWd OT TeMIlepaTypbl. TemmeparypHblii kod¢hduireHt
CKOPOCTH PEaKIIUU ¥ €r0 OCOOSHHOCTH JJII OMOXUMHYECKHUX TPOIECCOB.

2.2.2 Karanu3. Buabl karanuza. GepMeHTATUBHBIN KaTaiau3. YpaBHeHHe Muxasmuca —
Menten. Xumuueckoe paBHoBecue. [Ipuniun Jle [larense u ero 3HadyeHue I )KUBBIX
OpraHU3MOB.

Py0e:xHbIN KOHTPOJb - KOHTPOJIbHAs paboTa.

Moayas 3. OcHoBHble THNIBI XHMHYECKHMX PaBHOBeCHIl M TNpOIECCOB B
JKM3HeIesI TeJIbHOCTH.
3.1. Bydepnsbie pacTBOpBHL.

3.1.1. BydepHoe neiicTBuE — OCHOBHOW MEXaHU3M IMPOTOIUTHUYECKOTO TOMEOCTa3a
opraHuzMa. MexaHusM JAedcTBUS Oy(]epHBIX CHUCTEM, HX KOJMYECTBEHHbIE
xapaktepuctuku. Pacuer pH Oydepubix cucreM. bydepHble cuctembl KpoBu:
ruapokapOoHaTHas, pocdaTHasi, FeMOIrJIOOMHOBasI, OKCUT€MOTJI00MHOBas, OeIKOBasl.

3.1.2. KucnorHo-menoynoe paBHOoBecue. PH BaxueWmmx Omoxugkocted (KpoBw,
KEITyJOYHOT'O COKa, CIIFOHBI, CEKpEeTa MOIKEIyJOUHON JKETIE3Bl).

3.2 KoMIJIeKCHBIE COETMHEHHUS.
3.2.1 OcCHOBHBIEC TIOJIO)KEHHUSI KOOPAWHAIIMOHHON Teopuu. JIeHTaTHOCTH JIMTAHIIOB.
Peakiun oOpa3oBaHusi KOMIUIEKCHBIX coeinHeHnid. KoHcTaHTa HeECTOMKOCTH U
KOHCTAHTa yCTOMYMBOCTM KOMIUIEKCHOrO uoOHaA. IlpeacraBineHuss O CTpPOCHHH
METAUIOPEpMEHTOB M JIpYyTMX OHMOKOMIUIEKCHBIX CO€IMHEHHH (reMOorjioOMH,
LUTOXPOMBI, KoOaaMuH). MeTamioaurasiHbIi TOMe0OCTa3 U MPUUMHBI €r0 HapyIIEHHUS.
MexaHu3M TOKCHUYECKOTO IEUCTBUS TSKEIBIX METAJIJIOB U MBIIIbSKA.

3.3. DnexkTpoXumMus

3.3.1. DnexTponpoBOTHOCTh OHOXHIKOCTeH M TKaHe. Peorpagus. OcHOBBI
3JIeKTpOKapaArorpaduu. HNonodopes. DNEKTPOCTUMYJISIINS. Huarepmusi.
Y bpTpaBbICOKOYACTOTHAS Tepanus. Peduexcomorus.

1.3.2. VpaBuenue Hepucra. ['anbBaHnueckue 3J1eMEHTHl. PenOKC — MOTEHLMAJIBI.

VpaBuenue Ilerepca. OKHCIMTENBHO — BOCCTAHOBUTEIIBHBIE IMOTEHIMAJIBI
OMOJOTUYECKHIX CUCTEM. MemOpaHHBIi MOTEHIHAJ. buonoreHuans.
[ToTreHMOMETpUYECKUIT METOJ OINpeAeNCHUs] BEIECTB, KaK OPraHWYEeCKUX, TaK H
HEOPraHUYECKUX.

Py6eskHbIi KOHTPOJIb - KOHTPOJIbHAs paboTa.



Mopnyab 4. @PU3UKO-XUMHUSI TOBEPXHOCTHBIX ABJICHMI, JUCIIEPCHBIX CHCTEM H PacTBOPOB
BMC
4.1. TereporeHHoe paBHOBecue. IIOBEpXHOCTHBIE SIBIEHHS Ha MOABWKHBIX H
HEMOJIBUYKHBIX TPaHUIIAX.
4.1.1. AncopOunoHHBIE PaBHOBECHS U IMPOLIECCHI HA MOIBMYKHBIX TPAHULIAX Pa3Jiena
¢a3. TloBepxnocTtHas sHeprusi ['m60ca U MOBEpXHOCTHOE HATsDKEHUE. Y paBHEHHUE
['n66ca. IIoBepXHOCTHO — aKTHBHBIE M TOBEPXHOCTHO — HEAKTHUBHBIC BEILECTBA.
[IpaBuno iwokino — Tpaybe. M3orepma amcopOmuu. OpueHTanus MOJICKYJT B
MIOBEPXHOCTHOM CJIO€ M CTPYKTypa OuomeMOpaH. AJCOpOIIMOHHBIE paBHOBECHUS Ha
HENOJIBIKHBIX TpaHHLax paszaena ¢a3. dusmueckas agcopOuus U xemMocopOrus.
AncopOmusi ra3oB Ha TBEpIBIX Tenax. AJCOpOLuUs M3 PacTBOPOB. YpaBHEHHE
JIburmiopa. IlpaBuino BelpaBHUBaHUA MoJisgspHOCTe. M30upatenbHas aacopOuus.
3HavyeHne aJICOPOLMOHHBIX MPOLIECCOB IS )KU3HEACSITEIbHOCTH.
4.1.2. Xpomarorpadus. [Tonstiue o Mmerogax aacopOLMOHHOMN, pacipeaeuTeIbHON
U HoHOOOMeHHOW Xpomarorpaduu. TonkocnoiiHass xpomartorpadus, OymaxkHas
xpomatorpadus. IlpumeneHne B MeIUKO-OMOJIOTMYECKHMX M KIMHUYECKHX
UCCJIEIOBAHUSIX.
4.2. ®U3UK0-XUMUA TUCTIEPCHBIX cucTeM. Komonasl.
4.2.1. Knaccudukanust nucnepcHsix cucteM. KosutommHeie pacTBOpbl. MeToss
MOJyYEHUSI U OYUCTKH KOJUIOUIHBIX PacTBOPOB. PUUKO — XUMHUECKHUE MPUHITUIIBI
(YHKIIMOHUPOBAHUSI HCKYCCTBEHHOM MOYKU. CTpOEHHE KOJUIOMIHBIX YacTHL.
MexaHu3M BO3HUKHOBEHHUS DJJEKTPHUECKOTO 3apsjia KOJUIOMAHBIX YaCTHII.
DNEKTPOKUHETUYECKHUE SIBICHUS, UX 3HAUEHUE /1151 OMOJIOTMU U MEIULIUHBI.
4.2.2. Koarymsuus. Ilpasuno Wynsne-I'apau. Ilentuzauus. Komnounnas 3ammra.
3HaueHue JIJIsl MEIULIUHBI.

4.3. ®dusnko — xumus pacrsopos BMC

4.3.1. Boicokomonekynspusle coenuHenus (BMC): onpenenenue, kmaccuukamms,
CTPYKTYpa, METOJIbl MosrydeHus. CxoacTBO U oTimune pactBopoB BMC ot runpodoOHbIX
30J1€H.

HaOyxaHnue u pactBopeHue onononnmMepoB. MexaHusM U (pakTopsl, BAUSIOMINE HA
HaOyxanue. Crenenp HaOyxanus. JInorpomnusie psiabl ['odmeiictepa. M3oanexkTpuyeckoe
COCTOSIHUE U H303JIeKTpudeckas Touka OenkoB. IIpomecchl HaOyxaHHs B KHBBIX
OpraHusMax, uX OMOJOTUYECKOE 3HaUCHHE.

Bsaskocts pactBopoB BMC: nocrosiHHasi, aHOMallbHasi, OTHOCUTENbHAS, YIEJIbHAs,
NpUBEACHHAs W XapakTepuctudeckass. YpaBHeHuss OuHmreiiHa u Illtayaunrepa.
Bucko3umerpus. BA3kocTs KpoBU M JPYTrUX OHOIOTUYECKHUX SKUAKOCTEH.

OcmoTHyeckoe JaBjeHHE pacTBOPOB OuomoauMepoB. YpaBHeHue [amiepa.
[TommanexTponutel. MeMmOpanHoe paBHOBecHe JloHHaHa, €ro 3HA4YeHHE B IPOLECCaX
perynsauuu Metabonu3ma BemecTB. OHKOTHYECKOE 1aBlIEHUE TKaHEH U KPOBH.

4.3.2. ®axtopsl ycroitunBoctu pactBopoB BMC. BricanuBanue OnomnonuMepoB u3
pactBopoB. Koanepsaius, e€ poib B OMOJIOTHYECKUX CHUCTEMAX.

3actynHeBanue pactBopoB BMC. Mexanusm u  (akTopbl, BIMSIOLIME Ha
3actynHeBaHue. I'enu (cTynHHM): KiaccuUKanus, CTPyKTypa, cBoMcTBa. Tukcorpomnus,
cuHepe3uc. buonormueckoe 3HadeHue mporeccoB crapeHus reneil. duddysus wu
MEePUONYECKHE PEaKIIUH B TeIsX.

Py6e:kHbIi KOHTPOJIb — KOHTPOJIbHASA 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 q; padoty IK3aMeHy 0
= = = ~
Z > 3 =
2 g2 2 S
C o
g =
1 2 3 4 5 6 7 8 9 10
1. 2 12 14 14 41 X JIB
1.1. 12 X M, JIIT T,3C,P.C,
KP,JI
2. 4 9 13 14 40 X JIB, T1JI
2.1. 3 X M, JIIT T,C,3C
2.2. 6 X M, JIIT T,3C,C,P, [,
KP
3. 6 15 21 14 49 X JIB
3.1. 6 X M, JII1 C,3C,PJ
3.2. 3 X M, JIIT T,C,3C
3.3. 6 X M, JII1 T,3C,C, KP

8




4, 4 18 22 14 50 X JIB

4.1. 6 X MT, JIT1 T,3C,C,P,J1

4.2. 6 X MK, JIII, | T,3C,C.IIp
YUPC

4.3. 6 X MI " JIIT KP,C

OK3aMeH 54 54 X

HUTOTO: 16 54 70 110 180

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), nabopamopusiii npaxmuxym(J111).
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.




1. @DoH/I OLIEHOYHBIX CPEACTB Uil TEKYLIET0 KOHTPOJIS H HpOMe)KYTO‘lHOﬁ arrecranuu

1. OueHouHble CPeACTBA ISl TEKYILEr0, B T.4Y. Py0€e:KHOr0 KOHTPOJISI YCIIeBAeMOCTH
®opmupyemas komnereHuusi — OIK-5 («3HaTb»)

IIpumepsl 3a1aHuii B TecTOBOM opme

Buibepume o0un npasunohivlii omeem:

1. MO.]'IﬂpHaﬂ KOHICHTPaAus pacCYUuTbLIBACTCH IO (l)opMy.He

D) oy = i) = iyt romi]

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

9 € =G5 = v g b

D €, =i = ey o]
OtBet: 3

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

2. MoasipHasi KOHIEHTPaUKs JKBUBAJIEHTA PACCUUTHIBAETCS O (hopmy.ie

Ve, = m'éiiil) = V(B_:;iBn: ?{,’lm) [moms/xr]

D) Cpy = a0 o]

3 C= \?E;:Z?) =™ (Bigls)._\;g?;))_pa) o]

D C, = e = iy b
OTtBet: 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 (8—Ba)
3) C= V (p-pa) = M (s—Ba)V (p—pa) |[M0J'II>/JI]
_ 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. KHCI0THOCTH PpacTBOPOB NPHHATO 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
HEKOTOPOW BEJIMYMHBI, KOTOpasi IPUHUMAET MaJIbIC 3HAUYCHUS.

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

Kpurepuu onieHKH TeCTOBOT0 KOHTPOJISI: 32 KK MPaBWIbHBINA OTBET BBICTaBIIsICTCS 1 O
[Tpu mpoBepKe TECTOBBIX 33/IaHUI B COOTBETCTBHM C CyMMOM HaOpaHHbIH OAJLIOB

71-100% - «3aUTEHOY;
70% ¥ MEHBIIIE - «HE 3a4TCHOY.

®opmupyemas komnereHuuss OIIK-5 («Ymernb»)

IIpumepbl KOHTPOJIBLHBIX BOIPOCOB:

1.B uem 3axitoyaercs 3HaA4E€HUE PACTBOPOB JUISL KHU3HEAEATENBHOCTH opraHu3moB? Yrto
TaKoe KOHIIEHTPAL[MOHHBIN romeocTas3?

2.YT1o0 Ha3bpIBaIOT TUAPOGUIBHBIMU U THAPO(POOHBIMU (DYHKIIMOHATBHBIME TpynnamMu? Yo
HA3BIBAIOT AU(PHIEHBIMY BEIIECTBAMU?

3.Uro takoe muddysus? Kak maremarnyecku omuceiBaercs mnporecc auddysun? Yro
HA3BIBAIOT TACCHBHBIM U aKTUBHBIM TPAHCIIOPTOM BEIIECTB?

4.YTto Ha3bIBAETCS OCMOCOM M OCMOTHYECKUM I[aBJ'IeHI/IeM? Kak maTremaTuuecku BBIPA3UTh
3aBUCUMOCTE OCMOTHYECKOI'0 AABJICHUSA OT KOHICHTPAIMKU PACTBOPCHHOI'O BCHICCTBA
(I[J'ISI HEJJICKTPOJIHUTOB, DJICKTPOJIUTOB U BCIICCTB, O6pa3YIOIJ_II/IX aCCOI_[I/IaTBI)?

5.YTo Ha3bpIBalOT M30-, TUIO- U THUIEPTOHMYECKUMHU pacTBopamu? I e 3TH pacTBOpHI
IIPUMEHSIFOTCS B MEIULIUHE?

Kpurepun onenkmu:

Onenka «OTJMYHO» BbicTaBisieTcsl 3a MOJIHBIM M NPAaBUIBHBIM OTBET Ha BOIPOC.
JlomycTuMoe 4uciio He3HAaYUTEeNbHbBIX 3aMEUaHUi U HeI0UeTOB — He 00Jiee OAHOTO.

Onenka «XOPOLIO» BoicTaBisieTcs 3a NPaBUIbHBIN, HO HEOCTATOYHO IOJIHBII OTBET Ha
BOIIPOC, IPU HAIMYUH 2 HE3HAUNUTEIbHBIX 3aMEUaHUH (HEJOUETOB).

Onenka «YJ1OBJETBOPUTEJIBHO» BoicTaBmsieTcs 3a HEMOIHBIM, HETOUYHBIM OTBET Ha
BOIIPOC, TP HAJTMYUHU OJAHOM TpyOO0i omnOKY nin 3-4 He3HAYUTEIbHBIX 3aMeUaHHii (HEJJ0YETOB).

Onenka «<HEYJOBJIETBOPUTEJIBHO» BoIcTaBIISICTCS:

1) 3a [IOJIHOE OTCYTCTBUE OTBETA Ha BOIIPOC;

2) Opy HaIWYMM JABYX TIpyObIx omuOok wuiau Oojee NATH
HE3HAUUTENIbHBIX 3aMEeYaHui (HeJ0YEeTOB);

3) IIpH OOHAPYKEHUH IITTAPTATOK.

®opmupyemas kommnerenuus — OIIK-5 («ymern»)
IIpumepbl pacyeTHBIX M CHTYALIMOHHBIX 32124

3anaua 1. B npoOupKy BHECTH MUMNETKOM 3 MJI pacTBOpa XJIOpHU/Ia HATPUS C MaccoBou aonei 0,25
% u no6asuu 0,5 M1 goHOpcKoit kposu. Temmneparypa onbita 20°C. PaccunTaiiTe ocMoTHUECKOE

JAaBJICHUC MTOJYUCHHOT'O pacTBOpa.



Hano:

Vp (NaCl) = 3 mn
o (NaCl) = 0,25 %
V (xpoBu) = 0,5Mn
t0=20°C

Pypa =12/ n

Pemenue:
P=i1CRT
i=a(v-1)+1
i(NaCl)=1(2-1)+1=2
Pocw. 1a3mel kpoBH (ctangapra) 740-780 xlla (7,4-7,8 atm.)

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°%;
m 75-10°°

C= = = 0,043 Monp
M.V 585-3-10°° A

R=8,3-103Ha-//

MOJIb - K

P=2-0,043-8,3-10%-293 = 209-10° ITa = 209 kI1a

3agaua Ne 2. [Ipu 315 K gaBnenue HachlllieHHOTO Mapa Haja Bojoi paBHo 8,2 klla niam 61,5 Mm.
pT. cT. Ha ckonbko MOHU3UTCS AaBlI€HUE Mapa Npy yKa3aHHOM Temmeparype, eciu B 540 r Bofbl
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=pP —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

3agauya Ne 3. Haiinure pH Oydepnoii cuctemsl, coctosimerd u3 100ma 0,11 pacTBopa yKCyCHOM
kucotel 1 10m 0,11 pacTBopa arerara Hatpus, eciu Kn(CHsCOOH)=1,8-107°.

Pewenue:



I[To ypaBuenuto ['ennepcona-I"accennbaxa anst kuciaoTHoro Oydepa

: _ 10-0,1
pH=-lgky+lg N Ve~ _jo1810 5+lg10—0’=4,745—1=3,745

K.VK 00‘0,

Otser: pH = 3,745

3agaua Ne 4. CocrtaBbTe CXeMy CepeOpsSHO-KaJMUEBOTO TajJbBAaHHMUYECKOTO 3JIEMEHTa U
paccuntaiite ero OJIC, ecnaum cepeOpsiHbIN 53JEKTPOJ OIYIIEH B PacTBOP €ro CoJu ¢
KoHueHTpanueid noHoB Ag' 0,1Moib/I, a KaJMHUEBBIH DJIEKTPOJ - B PAcTBOP €ro COIH ¢
Kounenrpanueii nonos Cd?* 0,001 moms/1 mpu 25°C.

0 _ . 0 _
EAg+/Ag =0,799B ECd2+/Cd =—0,403 B

Pewenue:

()CdICA*IAgAg(+)

E-E°+ 09‘3159 2 apyon +

Ecg)cg = 0403+ 0’25 2 Ig10~3 = ~0,403 — 0,0885 = ~0,4915B
E gt/ 4g = 0799+ 0059 1410—1= 0,799 — 0,059 = 0,748

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

Kpurepun oneHky npu pemieHHN pacyeTHBIX 32124 Py0esKHOro KOHTPOJIS:

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

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

Onenka «YAOBJIETBOPUTEJIBHO» BoicTaBisercs 3a HaIMUUE JBYX IPyOBIX OMINOOK
WIN TSITU HE3HAUNTENIbHBIX 3aMeYaHUui (HEJ0YETOB).

Onenka «HEYJOBJETBOPUTEJIBHO» BbicTaBns€TCS 32 IOJTHOE OTCYTCTBUE PELICHUS
WK Hanmpaue 6osiee 2 rpyObIX OMMOOK Min Gosiee 5 He3HAUUTENbHBIX 3aMEYaHUH.

NPUMEPHBIE TEMbI PEOEPATUBHbBIX JTOKJIALOB
Ponb ocMoca B Oroornueckux cucremax. I1masMosns, UToNIN3, TeMOJIN3.
[lepexkncHoe OKUCIEHUE TUTUAOB. AHTHOKCUIAHTBHI.
Hapymienue KMCIOTHO-IIIETOYHOTO PAaBHOBECHS MPH PA3TUIHBIX MATOJOTHSX.
MexaHu3M TOKCHYECKOI0 NCHCTBUS TSKEIIBIX METAJII0B M MEIIIBIKA.
[Ipumenenue B 1e4eOHON MTPAKTUKE HOBBIX aJCOPOITMOHHBIX MIPEMapaToB.
Hcnonp3oBaHue refeil B MEAULIMHCKON IPAKTUKE.
3arpsizHeHue armocepHoro Bo3ayxa. Kucnorasie noxau. Pazpyiienre 030HOBOro
CIIOA.
8. Duaemuueckue 3a00J€BaHUS.

NoakowhE

2. OueHoYHBbIE CPeCTBA IS MPOMEKYTOYHOH ATTECTAIMM M0 UTOTaM OCBOEHUs
JUCHMIVIMHBI (AK3aMeH)
DK3aMeH MPOBOUTCS B 3 ATana.



| 3Tan: TecTOBbI KOHTPOJIb.

1. TunoBble 3agaHusi AJds OLEHMBAHHUS Pe3yJbTaTOB C(HOPMHUPOBAHHOCTH

komnerenuun OIIK-5 Ha ypoBHe «3HaTh»:

1)
2)
3)
4)

1.Yamue Bcero /it BbIPayKeHUs KOHIEHTPAIMH UCIIOJIb3YIOT

MacCOBYIO JIOJII0, MOJISIPHYIO KOHIICHTPALMIO, MOJIBHYO JIOJTFO

napiyagbHOE IABJICHUE, TIPOLICHTHYIO KOHLIEHTPALMIO, O0ILee YMCIIO PACTBOPSHHBIX BEIIIECTB
KO3 PULIEHT PaCTBOPHUMOCTH, PACTBOPUMOCTD, OOBEMHYIO JO0JTH0

YHCIICHHOE 3HaYCHHE IJIOTHOCTH pacTBopa, KOO (UIMEHT TPEIIOMIICHUS,
3JIEKTPOIPOBOIHOCTB PacTBOPA

2.0cMoTHYeCKOe [aBiieHHe OoJiblle NMPUH OJMHAKOBOW MOJISIDHO KOHLEHTPALUU Yy

pacTBopa

1)
2)
3)
4)

1)
2)
3)
4)

3HATb
1)
2)
3)
4)

1)
2)
3)

CsH1206

C12H2011

CO(NH.).

NaCl

3. ®u3UKO-XUMHYECKHE CBOWCTBA BOIbI

XOPOIIHIA paCTBOPUTEND KUPOB

XOPOIIMI PaCTBOPUTEIIb MUHEPAIBLHBIX BEIIECTB, OCIKOB, YIIIEBOIOB

00J1a/1aeT BHICOKO BS3KOCTHIO

BOJIa 001a1a€T MaJIOi SHTAIBITHEH

4. Jlns onpenesieHus yaeJIbHOI 3/IeKTPUYECKOil MPOBOMMOCTH PACTBOPOB HE00X0IUMO

YAEIBHOE CONPOTHBIICHHE
OCMOTHYECKOE JaBJICHHE
TeMIIepaTypy pacTBopa
TIO/IBIDKHOCTH HOHOB
5. MaremaTnyeckoe BbIpa:keHue 3akoHa Kobpayima

Kn= a?C
Ao=ly + lg
X=1/p

Kpurtepun ouenoxk | 3rana:

Kaxxnoe 13 TeCcTOBBIX 3a4aHUI COAEPKUT OJUH MPABUIIbHBIN OTBET, 0003HaYEHHBIN LU(POH.

[TpaBusbHBIN OTBET olleHNBaeTcs B 1 6ai, 3a HenpaBHIbHBIN - cTaBUTCs () GayIoB.

Ha | 3tame sk3ameHa mnpu NpoBepKe TECTOBBIX 3aJaHUIl B COOTBETCTBUU C CYMMOM
HaOpaHHBIX 0aJIOB

71-100% - «3aUYTEHOY;

70% u MEHBILIE - «HE 3aYTEHO».

Il 3Tan: Pemenue pacyeTHbIx 3a1a4.

Tunosble 3agaHust VIS OLCHUBAHUA Pe3yJbTaTOB CGOPMHPOBAHHOCTH KOMIIETCHIIMH

OIIK-5 Ha ypoBHe «YMeTb»

ITpumep Oniera
1. Ucxons u3 ctaHaapTHON TEIUIOTHI 00pa30BaHUs YIVIEKHCIOrO rasza (I) U TEpMOXMMHYECKOTO
YpaBHEHMsI BBIUMCIIUTE CTAaHAAPTHYIO TeroTy oopazoBanust N20(r) B k/[x/Moub.

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

2. PaccunraB 3Hauenuss A G, mokasare, uro mpu 377°C mpoliecc uaeT cCaMmoIpOU3BOIBHO.

b+ HSm e 2 H) )+ S



3. Temneparypa KureHusi pactBopa, cojepxaiiero 18 r ruapokcuaa kanus B 100 r Bogbl, paBHa
103,28°C. PaccuuTaiite creneHp siekTponutudeckoi auccounanun KOH B sTomM pacTtBOpe B
nporeHTax. DOyIIIMOCKONYECKast MOCTOSTHHAS BOIbI paBHa 0,52.

4. Haiitn Oydepnyro emkocts pocharHoin OydepHO CHCTEMBI, €ClIu Ha TUTPOBaHHUE 25 Ml ee
norpedoBanock 20 mi 0,1 1 pactBopa NaOH. M3menenue pH = 4.

5. Paccunraiite D/IC ranbBaHHYECKOTO 3JIEMEHTa, OOpPa30BAHHOTO IIMHKOBBIM 3JIEKTPOJOM,
onymeHHbM B 0,1 M pactBop HuTpata nuuka (Il), 1 CBUHIIOBBIM 3JIEKTPOAOM, OIYIIICHHBIM B 2
M pactBop Hutpara cBunua (II) (t =25°C).

Kpurepun onenox Il atana:
OTBeTbl Ha Bce 3a/1auy OusIeTa OLEHUBAIOTCA B Oajlax B COOTBETCTBUH CO cieyromeil Tabaumen:

Ne 3amaun KonnuecTBo 0anioB, BHICTaBISIEMBIX 32 KAXKIYIO 33724y
Ecan Bce | Ecim Bce | Ecmn nmammcansl | Eciom OTBET
HaIIMucaHo HAIMCaHO,  HO | TOJBKO MMOJIHOCTBIO
MPABWIIBHO U HET | MPaBUIIHHBIN (hopmMyITbI OTCYTCTBYET WJIH
HCIIpaBJICHUN OTBET HE BCE€  HAIHCaAHO
nperojaBareyieil | moxydeH HENPABIILHO

3agaua 1 3 2 0,5 0

3amaua 2 3 2 0,5 0

3amaya 3 3 2 0,5 0

3agaua 4 2 1,5 0,5 0

3amaya 5 3 2 0,5 0

Taxum 06pa3zom, pH NMPaBUIILHOM BBITIOJTHEHUN MaKCUMaIbHO MOYKHO MMONy4uTh 14 6annos. Ecnu
CTyJeHT HaOpan 8,5 0aioB ¥ MeHbllIe, TO cunTaeTcs, yto |l atan sx3aMeHa He cliaH.

[IIkana o1IeHOK IpU MTPOBEPKE PACUETHBIX 337a4 B COOTBETCTBUH C CyMMON HaOpaHHBIX 0aJIOB
13,0 — 14 6an10B - OTJAMYHO
11 - 12, 5 6annoB — xopouio
9,010, 5 6any0B - Y10BJ1€TBOPUTEIbHO
8,5 OaJIJIOB U MEHBIIIE - HEY10BJIETBOPHUTEIbLHO

111 3Tan: ycTHoe coGecenoBanme.

Tunosble 3a1aHNUA /15 OLEHMBAHUSA Pe3yJbTATOB C(POPMHUPOBAHHOCTH KOMIIETEHIIUH
OIIK-5 Ha ypoBHe «YMeTb»:

IIpuMepbl KOHTPOJILHBIX BOIPOCOB:
1. Kraccudukanms pactBopos.
2. [Tony4yeHne IUCHEPCHBIX CUCTEM.
IIpumMepsl CUTYaIMOHHBIX 3a/1a4:

1. CocraButh (GopMynasl MUIEIUTBI HOAMJA cepeOpa mpu M30bITKe Moauna kamus. K xakomy
aneKTpoay OyzeT mepeMeniaThesl JaHHas MUIIeIIa pu 3JeKTpodopese.
2. Beiuucnnrte, BO CKOJIBKO pa3 Bo3pacTteT ckopocTh peakmuu 2SO>r) + Ozr) = 2SO3(y mpu
yBenuuenun TemmepaTypsl Ha 40 °C, ecur TemmepaTypHbIil K0d((MHIHEHT ITOH peaKuy paBeH
3?

Kpurepuu ouenox Il 3rana:



Onenka «OTJIMYHO» BricTaBisieTcs 3a MOJIHBIE U TPaBUIIbHBIC OTBETHI HA BCE BONPOCHI OMIIETA.
JlonmycTMoe 4uciio He3HAUMTENbHBIX 3aMeUYaHWil U HeqoueToB — He Oosee nByX. Ilpu orBere
HE00XO0IMMO HCII0JIb30BATh BCIO PEKOMEHI0BAaHHYIO JIUTEPATYPY.

Ouenka «XOPOILO» BeICTaBIsSIETCS 32 NPABUIIbHBIE, HO HETOCTATOYHO ITOJIHBIE OTBETHI HA BCE
BONPOCHl Owiera, mpu Hamuuuu | TpyOol ommOku uiau 3-4 HE3HAYMTENbHBIX 3aMEeYaHHN
(HeMOYETOB).

Onenka «YJIOBJIETBOPUTEJIbHO» BwIicTaBisieTcst 3a HEMOJHBIC, HETOUYHBIC OTBETHI Ha BCE
BONPOCHI OuieTa, Mpu HAIWYUHU ABYX I'PyObIX OMIMOOK WM MATH HE3HAYUTENbHBIX 3aMEeYaHUil
(HeoYeTOoB).

Onenka «HEY JOBJIETBOPUTEJIbHO» BoicTaBnsieTcs:

1) 3a nosHOE OTCYTCTBUE OTBETA HA JIBa U3 BOIIPOCOB IPU JOCTATOYHO MOJHOM U IPABUIBHOM
OTBETE Ha JIPYroil BOIpoc OuieTa;

2) 3a HEMOJHbIE, HETOUHBIC OTBETHI HA BCE BONPOCH OHMIIETA, €CJIM OHHM COZAEp)KaT Oosee ABYX
rpyObIX OMMOOK WK OoJiee MATH He3HAYUTENbHBIX 3aMeYaHil (HE0YETOB);

3) npu 0OHAPYKEHUH IITAPTajIoK.

BbicTaB/ieHNe UTOTOBOI OLIEHKH 32 IK3aMeH M0 JUCHUIIHHE « XHMHUD)

OneHka 3a BeChb 3K3aME€H BBIBOAMUTCA U3 JIBYX MOJOKUTEIBbHBIX OLEHOK, onydyeHHbIX Ha Il u 11l
JTanax sK3aMeHa.

[Ipu otkasze orBeuats Ha |l — M 3Tame u MOMHOM OTCYTCTBHM MPAaBWIBHBIX OTBETOB Ha BCE
BONPOCHI 3-T0 ATara SKk3aMeHa CTAaBUTCS OLICHKA «HEYIOBIETBOPUTEIHLHOY

IV. YueOHo-MeTonuueckoe 1 HHGOPMALIMOHHOE 0decrieueHUe JUCIUIIHHbI
1. Tlepeyens OCHOBHOM M JOMOJHUTEIbHOH Y4eOHOIl JUTEepaTypbl, HEOOXOAUMOM /sl
OCBOEHNS TMCHMILIMHBI:
a). OcHoBHAs JIMTEpaTypa:
1. Tlonkos, B.A O6mas u 6uooprannyeckas xumus [ Tekcr] / [TonkoB B.A Aepuesa U.H.,
Hecrepora O.B. u ap. — Academa., 2011 r.- 540 c.
2. TlomkoB, B.A. O6mas xumusa [Tekct]: yueOnuk / B.A. [Tonkos, C.A. Ily3akoB. — M:
I'DOTAP-Menuna, 2011. — 976¢.

0). JlonosiHuTeILHAS JIUTEPaTypa:

1. Xumusa: ydeOHO-MeToaMYEecKOe TmocoOue i oOydaromuxcs IO  OCHOBHOM
00pa3oBaTenbHON MPOrpaMMe BBICHIEr0 00pa30BaHMs (CIENUATUTET) MO CICIHAIBHOCTH
«JleueOnoe neno» [DnexkTpoHHBIH pecype] / TBep. roc. mea. yHuB.; mon pex. .M.
3ybapeBoii. — TBeps:, 2018 1. 1 ai1. ont. 1. (CD-ROM).

2. Xumus: pabodas TeTpajsb A J1a00paTOpHBIX PadOT Ui CTYJEHTOB, OOYYArOIIUXCS T10
cneruanbHocTH «JleuebHoe neno» [DnekTponHslit pecypc] / TBep. roc. Men. yHUB.; O]
pen. I."M. 3ybapeBoii. — TBepsb :, 2018 r. 1 371. orit. 1. (CD-ROM).

B). [Iporpammuoe o6ecnieuenne u MHTepHeT-pecypcebl:
1. DnekTponHas 6bubnmoreka caiira «chemweek.ru»- http://www.chemweek.ru/books/
2. DnekTpoHHas Oubimoreka caiita «chemnety - http://www.Chem.msu.su/rus/elibrary/

2. IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecreyeHHs] ISl CaMOCTOSITEIbHOH PadoThI

00y4aKOIIUXCS 10 JUCHUILIHHE

1. 3y6apesa I'M., Jlonuna H.IL, bopauna I'.E., I'aBpunenko JI.A. Xumust. Monyns |. Yuenue o
pacTBopax // yaeOHO-METOIMUECKOe TIocooue 1l 00yJarOIIXCsl TI0 OCHOBHOM 00pa30BaTeTbHOM
MporpaMme BBICIIEr0 00pa30BaHus (CHEHATUTET) MO CrielUaTbHOCTH «JIeueOHoe nenoy». — Teeps,
2022.

2. 3ybapesa I'.'M., Jlommna H.I1., bopauna I'.E., I'aBpuenko 1. A. Xumust. Moayis |l. Dnements
XUMHAYECKOW TEPMOJMHAMHUKHA M KUHETHKH // y4eOHO-METOMUECKOE TIOCOOre JTst 00yJarOIIIXCst
0 OCHOBHOW 00pa3oBaTelbHOM MporpaMMe BBICIIEr0 00pa3oBaHUS (CHEUHAIUTET) IO
crnermanbHOCTH «JIeueOHoe nenoy». — Treps, 2023.



3. 3ybapesa .M., Jlommna H.I1., bopauna I'.E., I'aBpunenxo J[.A. Xumusa. Moxgymns V. ®usuko-
XMMMS TIOBEPXHOCTHBIX SIBJICHUM U JTUCHEPCHBIX CUCTEM // y4eOHO-METOIMUYECKOoe 1oco0ue s
00y4aroImuMXcs 0 OCHOBHOM 00pa30BaTeNbHOM MPOrpamMMe BICIIIET0 00pa30BaHus (CHEIUATTUTET)
1o crieranbHocTH «JleueOHoe aemno». — Teepp, 2024.

4. 3ybapesa I'M., Jlommna H.IL., bopauna I'.E., bensesa N.A. Xumus. // yaeOHO-MeTOIMYECKOE
nocodue 11si 00y4aroIMXcsl 10 OCHOBHOW 00pa30BaTebHOM MporpaMme BBICIIETO 00pa3oBaHUs
(crrenmanuTeT) N0 crienuanbHOCTIM «JleweOHoe neno» u «llequarpus». — Teepb, 2022.

5. 3ybapera I'"M., Jlouna H.I1., bopmuna I'.E., bensiea M. A. Xumus. // maGopaTopHBIi xKypHaI YIS
00y4aroIuMXcs 0 OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMe BBICIIIET0 00pa30BaHus (CHEIUATTUTET)
1o crieruanbHoCcTsIM «JleueOnoe neno» u «llemuarpusy. — Teepb, 2018.

3. Ilepeuenb pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHKAUMOHHOI ceTH «HHTepHeT»,
He00XOAMMBIX /151 0CBOCHHUSI JUCHHILIUHBI
IIpodeccuonaibubie 6a3bl JAHHBIX, HH(POPMAIIMOHHbIE CIIPABOYHbIE CUCTEMBbI U 3JIEKTPOHHbIE
o0pa3oBaTte/ibHbIE Pecypchl:
DJeKTpOHHBIH cripaBouHKK «MHGOPMEIO» TS BRICIIUX yueOHBIX 3aBeacHuii (Www.informuo.ru);
ONeKTpoHHBIH OMOMMOTEeYHBI aboHeMeHT lleHTpanpHONW HayYHONH MEOWIMHCKON OHOIMOTEKH
[Teporo MOCKOBCKOTO TOCYAapCTBEHHOTO MEIUIIMHCKOTro yHuBepcutera uMm. M.M. CeuenoBa //
http://www.emll.ru/newlib/;
Nudopmannonno-nmouckosas 6aza Medline (http:// www.ncbi.nlm.nin.gov/pubmed);
basa mannbix «Poccuiickas meaununay (http://www.scsml.rssi.ru/)
OdunmanpHpiii  cadt ~ MwuHHcTepcTBa  3ApaBooxpaHeHus — Poccuiickoit  ®@enepanum  //
https://minzdrav.gov.ru/;
Poccmiickoe oOpazoBanme. @DenepanbHbIi  00OpasoBaTenbHBIM  moptan.  //http://www.edu.ru/;
Knunanueckue pexomenpaun: http://cr.rosminzdrav.ru/;
DnekTpoHHbI 00pa3oBaTenbHbI pecype Web-meaunnuna (http://webmed.irkutsk.ru/)

4. Ilepeyenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOIb3YEMbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOI0 mpouecca MO0 JUCHUIUIMHE, BKJIKOYasi IepedyeHb MNPOrPaMMHOIO
ol0ecrieyeHnst 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.1. IlepeyeHb JINLIEH3MOHHOIO POTPAMMHOI0 00ecreYeHHs :

1. Microsoft Office 2016:

- Access 2016;

- Excel 2016;

- Outlook 2016;

- PowerPoint 2016;

- Word 2016;

- Publisher 2016;

- OneNote 2016.

2. ABBYY FineReader 11.0

3. Kapenbckas MenunuHckas nnpopmanrontas cucrema K-MHUC

4 IporpammMHOe oOecrieueHne it TecTupoBanus ooydaromuxcst SUNRAV TestOfficePro

5. IIporpammHoe obecniedyenue «Cpeaa 3JeKTPOHHOTO 00yueHust 3KLy»

6. KommbroTepHas mporpamMma Juist CTaTUCTHUECKON 00paboTku naHHbIX SPSS

7. DKcrnepTHas cucTteMa oOHapy>KEeHHs TEKCTOBBIX 3aMMCTBOBaHUI Ha 0aze

HCKYCCTBEHHOT'O MHTeIIEKTa «PyKoHTeKCT»

8. CnpaBouHo-npaBoBas cucreMa Koncynprant [Imroc

4.2. IlepeyeHb 21eKTPOHHO-0MOIMOTedHbIX cucTeM (IBC):
1. DiexkrponHO-6MbOIMOTEUHAs cricTeMa «KoHcynpTanT crymenTa» (Www.studmedlib.ru);
2. CnpaBouno-uHpopmannonHas cucteMa MedBaseGeotar (mbasegeotar.ru)
3. DnexTponHas oubanoTeunas cucrema «elibrary» (https://www.elibrary.ru/)


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/

5. Metoanyeckne ykKa3zaHusl AJs OO0yYAWIIMXCS MO OCBOEHUIO JHCIHUILIUHBI
(mpuinoxenue Ne 2).

3ybapesa .M., Jlonuna H.II., bopauna I'.E., I'aBpunenko J.A. Xumus. Monynb |. Yaenue o
pacTBopax // yaeOHO-METOAMIECKOE ITOCOOHE ISl O0YJAIOIIMXCS TI0 OCHOBHOM 00pa30BaTeIbHON
IporpamMMe BBICIIEro 00pa3oBaHMs (CHELMANMTET) MO CHEeNHAIBHOCTH «JleueOHOE nemo». —
Tsepb, 2022. (https://eos.tvgmu.ru/mod/resource/view.php?1d=8348)

3ybapesa I'."M., Jlormna H.I1., bopmuna I'.E., I'aBpunenko JI.A. Xumus. Momyms 1. DnemeHTs
XUMHUYECKON TEPMOJJMHAMHUKH U KUHETUKY // y4eOHO-METOIMUECKOE TIOCOOHE [T O0YJarOIUXCSI
10 OCHOBHOW 0Opa3oBaTeNIbHOM MPOrpaMMe BBICIIEr0 00pa3oBaHMs (CHEIHATUTET) IO
CHELNAIILHOCTU «JIleueOHOE TIETION. — Tsepb, 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 JAUCIIEPCHBIX CUCTEM // y4eOHO-METOANYECKOE TIOCOOUE Iist
OoOydarolmmxcs IO OCHOBHOW 0Opa3oBaTelbHOM MporpamMMe  BBICIIEr0  OOpa3oBaHUS
(cneumanureT) 1o cnenuaabHOCcTH «JleueOHoe nenoy». — Teeps, 2024.

3ybapea .M., Jlonuna H.IL., bopauna I'.E., bensieBa N.A. Xumus. // yaeOHO-MeTOIMUECKOE
nocodue [yt 00yJaroIIXCst 0 OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMe BBICIIIETO 00pa30BaHMs
(cnmempanuTeT) MO crneruaibHOCTIM «JleuebHoe neno» u «llemmarpusi». — Teps, 2022.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8201)

3ybapea .M., Jlonuna H.I1., bopauna I'.E., bensieBa M. A. Xumust. // nabopaTopHbIi KypHAa 1is
OOydJaroImmMxcss 10 OCHOBHOW 0Opa3oBaTelIbHOM TMPOTrpamMMe  BBICIIETO  OOpa30BaHMUS
(cnempanuTeT) NO crneruaibHOCTIM «JleuebHoe neno» u «llemmarpusi». — Teps, 2018.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8203)

V. Onucanue MaTepuabHO-TEXHUYECKOI 0a3bl, HEOOXOAMMON /ISl OCYLIeCTBJICHHS

00pa3oBaTe/ILHOIO NMPoIecca Mo JMCUUILIHHE (MpuJioxkeHue Ne 2)

V1. HayuHo-uccienoBareibckasi padoTra cTy/AeHTa
IIpp w3ydyeHMM JUCIMIDIMHBI XWMHS HCHOJB3YIOTCS  CIEAYIOIIME BHIBI HAY4YHO-

HCCIIEA0BATEIhCKOM pa6OTBI CTYACHTOB!

1. W3yuenue crienyanbHOM IUTEPATYPHI
2. TloaroroBka u BBICTYILUIEHHUE C IOKJIa0M Ha KOH(pEPEHIH
3. TloaroroBka K MyOJIMKAIMN CTaTbH, TE3NCOB

Hayunbie HanpaBienus kpyxxka CHO kadenpsl xumuu pasHoodpasnbl. Hanpasnenus

TeopeTqucxoﬁ CCKIIMHU BKJIFOHAIOT B ceos:

— paccMOTpeHue OUOJIOTMYECKUX MPOIIECCOB, JIEKAPCTB M METO/IOB JICUCHUSI C XUMUYECKUX
MMO3HUIINH;

— U3YyUYCHUC TPUMCHCHUA XUMHUYCCKUX 3HAaHUM B MEIUILIMHCKOM IIPpaKTHKE.

Hay'-IHBIMI/I HaIpaBJICHHUAMU 3KCHepI/IMeHTaHBHOI\/’I CCKIIUHU SABIAKOTCA:

(UBUKO-XUMHYECKUH aHAIN3 OMOJIOTUYECKHUX CPET;
(UBUKO-XUMHYECKUH aHAIN3 MOJICIIHBIX PACTBOPOB;
M3yYECHUE XUMUYECKUX B3aUMOJEHCTBUI U CBOMCTB JIEKAPCTBEHHBIX MTPENAPaATOB.

VII. Cenenusi 00 00HOBJIEHMH Padoyeil MPOrpaMMbl AU CIUTIMHBI
IIpencrasnens B [Ipunoxennn Ne 3



Ipunoxenue Ne 1
®oH/1bI 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 MPOLEcChl B OPraHu3Me YeJI0BeKa /ISl pelieHus NpodeccuoHANIbHBIX 3a/1aY.
HNlonk-5-1 Onpenesier u oneHuBaeT MOp¢hodyHKIMOHAIbHBIE, (PU3U0JTOTHYECKHE COCTOSTHUSA

U NIATOJIOTHYEeCKHUe MTPOLECChl OPraHu3Ma.
N OIIK 5.1 3naTb: OCHOBHBIE HHIANMKATOPLI (BOAOPOAHBbIN NMoka3aTeab pH Onmosnormuecknx
JKMJIKOCTE B HOPMeE U NATOJIOTUM, NAapuuaabHoro aasjienue pCO2, u30bITok ocHoBanuii 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] UHIAMKATOPOB COCTOSIHUSI W
NMATOJIOTHYECKUX IMPOIECCOB OpPraHu3Ma 4ejoBeKa (onpeneisiTb HApPyIIEHUs] 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  KJIHHUKO-JIA00PATOPHOH M (YHKIMOHAJIBLHOM
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 ~ m(p-tens) M(B'Ba)~m(p-—[ej-m)v[MOJ'IL/Kr]
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(8—Ba)V (p—pa)’ [MOJ]b/J]]
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‘]

3)  — N(-Ba) _ m(s—8a)
) C V (p_pa) M (B—Ba)~V (p_pa) y [MOJ’IB/J'[]
4) _n,(s-Ba) m(s—sa)
C3 “ V(p-pa) ~ M, (s-Ba)V (p—pa) [Mosms/n]
OrtBer: 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) M (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 I[eCSITI/I‘IHHﬁ J'IOl"apI/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 Ha3bIBarOT CUCTCMBEI, CIIOCOOHBIC MMOoAACPIKUBATDH

Ha IMOCTOSHHON OCHOBE

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

TUIIA

4. ConpspKeHHOM KHCIOTOM HA3bIBAIOT YaCTHUIIbI, CTIOCOOHBIE

5. COHpH)KeHHBIM OCHOBAaHHMECM Ha3bIBAKOT YaCTHUIIbI, CIIOCOOHBIC



[IpaKkTHKO-OPpUEHTHPOBAHHbBIE 32 JaHUS

3aganmue 1

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

1. [ToueMy mpu OTpABJICHUN YTAHOJIOM HPUMEHSETCS aKT. YroJib, & HE TUOKCH KPeMHHUS?
2. Kakoe mpaBmiio 00yciaBiInBaeT MPUMEHEHHUE YIS TIPU OTPABICHUH dTAaHOJIOM?
JTaJIOH 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 JOHOPCKOM KPOBH K PacTBOPY HATpHUsl XJIOpUJA C HEU3BECTHOU
KOHIICHTpaLMel ITOJIy4eHHasi CMECh OKPacWJIach B KPACHBIM LIBET.

1. Kakuwm siBisieTcst JaHHBIA PACTBOP HATPHS XJIOPHUAA 110 CPABHEHUIO C IJIA3MOU KPOBU?
2. o xakoit popmyse pacCUUTHIBAETCSI OCMOTUYECKOE JTaBJICHHE sl JTAHHOTO pacTBopa?
JTaJIOH OTBETA:

1. I'unoToHHYECKUM

2.P=ICRT

3amanmne 3

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

1. Kak Ha3pIBaeTCs T€MOTIIOOMH, TIOJIBEPTIIUICS BO3ICHCTBUIO HUTPUTA HATPUS?
2. Uem oOyciioBieHa OTEPSt TEMOTIIOOMHOM CIIOCOOHOCTH MEPEHOCUTH KUCIOPOa?
OTaJlOH OTBETA:!

1. MetremornoOux

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



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

1. YcTaHoBUTE COOTBETCTBUE MEXKIY BUAMH JIUCIIEPCHBIX 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 BUIaMH Oy(pepHbIX

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% rmroko3a B) runepronnueckuit

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 U30TOHHUYECKOTO pacTBOpa HATpUs XjIiopruaa HCO6XO,Z[I/IMO COBCPUINTH
CJICAYIOUC onepanuun:

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 Macchl pacTBOPUTEIS



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

3aganue 2

IIpounTaiiTe TEKCT U YCTAaHOBUTE IIOCIEA0BATEIBHOCTD

B mpobupky BHECIIM MHUIETKOH pacTBOP TIIFOKO3bI C MAacCoBOM 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) omnpeaenuTh U3MEHEHUS B COCTOSIHUU SPUTPOLIUTOB

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

5) CpaBHUTH 3HAYEHUE OCMOTUYECKOTO JIaBJIEHUS CO CTaHIapTOM

6) onpeeTuTh TUIT PacTBOpa

7) BBIOpaTh (hopMyITy Ul pacdeTa OCMOTUYECKOIO 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 BeTpsixHymu. Uepe3 HEKOTOpOe BpeMsi Ha4alloch MMOMYTHEHHE B OJHOW MpoOWpKe, a
1o3Ke — B Ipyroi. UToObl ycTaHOBHTH, B Kakoi podupke Haxomutces K2SO4, HE0OX011MO:

1) BBIOpaTh MPOOHPKY € OOJIBIINM BpEMEHEM KOAryJIsSIuu

2) ompeAenuTh MOH C HAaUMEHbLIEH Koarynupymouei crnocobHocTeio (o mpasuiy lymbie-
[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 MOYEBHUHBI 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 Pocs. =Pocw. (cranapra) — PACTBOP TUIIEPTOHHYECKHUI
t°=37°C

Pocw. =7

Korna kieTky morpyarT B TUIIEPTOHUYECKUIN paCTBOP, TO HAOIIOJACTCS BBIXOJ MOJICKYJ BOJIBI
U3 KIETKH 4Yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy, Ha3bIBaeMbIH 3K30CMOCOM WIIH IIJIa3MOJIH30M.
Knerka cxumaercsi, ymenbiaercss B oobeme. ([lmasmonu3 B OOJNBIIMHCTBE CIIy4aeB MPOIECC
oOpatumbIi. [[71s1 5TOro MIa3MOIM3UPOBAHHYIO KIETKY MOMEIIAIOT B YHCTYIO BONY, KJIETKa BHOBB
HaOyxaeT, M BOCCTAaHABIMBAaET CBOI0 JKU3HEAEATEIbHOCTh. TakoW Tmpolecc Ha3bIBAIOT
neriazMonu3oM.) [1masmMonm3 KIIeTOK KpOBH HE OY€Hb OMAaceH IS 3/I0pOBbs, TaK KaKk 00beM

KpPOBH BECJIHUK, OCMOTHYECKOC JaBJICHUC 6I)ICTpO BOCCTaHaBJIMBACTCA

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

a) Uro Ha3piBaeTcs OydepHbIM pacTBOpoM?

6) 13 xakux KOMIOHEHTOB COCTOUT (pocdaTHas OydepHas cucrema?

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

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

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

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

Pemenue: bBydepHsiMu pacTBOpaMu HA3bIBAIOTCS PACTBOPHI, OO0JIQJArONIME CBOWCTBOM
JIOCTAaTOYHO CTOMKO TMOiepuBaTh pH mpu 100aBIeHNN K HUM HEOOIBIINX KOJUYECTB KUCIOT U

OCHOBaHHUMH.



®docdatnas 0ydepHas cucrema otHocuTes K [ Tumry u coctont 3 NaH2PO4 u 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) I3 kakuX KOMIIOHEHTOB COCTOUT TUApoKapOOHaTHbIN OydepHbIil pacTBOp?

0) B uem cymuocTs OydepHoro aeictus?

B) UTO pOUCXOIUT NPU NpUEME KUCIBIX IPOTYKTOB?

r) YUTo npoucxoauT npu MprueMe UIeI0UHbIX IPOIYKTOB?

n) [Touemy rugpokapboHaTHBIN Oydep siBisieTcs Hanbosee BaXKHBIM OydepoM T1a3Mbl KPOBU?
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 IMPOHUCXOIUT CMEIICHHE PAaBHOBECHS, MOBHIIACTCS JIaBIICHHUE
COz2 B nerkux u u30b1Tok CO2 BBIBOAUTCS U3 OPraHU3MA.

[Tpu mocTyruieHnu B KpOBb OCHOBAHUHN CMEIIEHHE PaBHOBECHS MPUBOAUT K JONOIHUTEIBHOMY
pactBopenuto CO2 B m1a3Me KpoBH.

['unpokapbonatHas OydepHas cucrema — HauboJiee BakHasi OydepHasi 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 ckOnpKO MOHM3UTCS JaBJIEHME Iapa MpU yYKa3aHHOW Temieparype, ecau B 540 T Bozbl
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

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

3agaua 2. Haiimute pH Oydepnoit cucremsl, cocrosimeit u3 100mn 0,10 pactBopa yKCycHOM
kuciaotel ¥ 10m 0,1 pacTBopa anerara natpus, eciu Kn(CH3COOH)=1,8-107.
Omanon pewenus:

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

— 10-0,1
NcVc — g 1810 5+lg—’=4»745_1:3’745

H=-loK,+!
PR ey v, 100-0,1

Otser: 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*"IAg"|Ag(+)

E-EO. 0(’)159lgaMen+

Eci*ica = —-0,403 + 0,059 Ig10~ 3 =-0,403-0,0885 = -0,49158B
E 4o/ 4o =0799+ 0’?59 Ig10~1=0,799-0,059 = 0,748

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¢p HIC-80/cyxoxapoBoit/ (1 mrt.)

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-penupKyIsaTOp 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 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.)
Becol rexnuueckue (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




[Tpunoxenue Ne 4

®dI'bOY BO TBepckol rocy1apCTBEHHBIA MEIUIMHCKUN YHUBEPCUTET
Munucrepcrsa 3apaBooxpanenus Poccun

Kadenpa xumuu

MMACHOPT YCIIEBAEMOCTHU CTYJIEHTA (B 6anmnax)

®.1.0.
®DakynbTeT JeYeOHbli

I'pynma

Pa3padoranu nacnopt: 1.0.H., npod. [.M.3ybapesa, k.6.H., nouent I'.E.bopauna, k.X.H.,
nouent H.I1.Jlonuna

TBepb
2025



Yueonsrii rox (2024-2025)

1 cemecTp

1. Texkyumii KOHTPOJIb (TEOPHUs, pEIIEHNE PACYETHBIX U CUTYAIIMOHHBIX 3a/1a4)
Nrorosas oueHka:

2. Odopmiienue JJadOpaTOPHOro KypHAaJaa
Nrtorosas oueHka:

3. IlpakTHYeckue HABBIKH
Hrorosas ouenka:

4. YUPC (nanucanue, opopmiienue pedepara u nmpe3eHTallu, BLICTYIUICHHE C JOKIAA0M
Ha JIa0OpaTOPHO-TIPAKTHYECKOM 3aHSITHH )

HtoroBas oreHka:

Ne /i 1 2 3 4
MaxkcuMansHO 20 3 5 5
BO3MOKHOE
KOJI-BO 0ajIjI0B
Kom-Bo
PUOOPETEHHBIX
0aI0B

UTOIO:

HopMmaTuBHbIi peiiTHHT 33 6ay1a
30-33 6ass1a onenka «OTJINIHO»
26-29 6a/1;10B oleHKa «XO0pouIo»
23-25 0aJ1J10B OLIEHKA «Y10BJIETBOPUTETbHO»
CryaenTtbl, HaOpaBuue MeHee 23 0a/1J10B, 00513aHbI C1aBATH IK3aMeH 110 JUCIHUIINHE
«XuMushy
Otpaborkn NPONyIIEeHHbIX JIa00PATOPHO-NIPAKTHYECKHUX 3aHATHH no
YBa:KUTEJbHOI NMPUYHHE OLEHUBAIOTCH B 0a/1/1aX 3aHATHSA, 0€3 YBAXKMTEIbHOH NPUYNHBI —
Munyc 50% ot 6a10B 3aHaTHA. OTPaObOTKU TEOPHH U TECTOB MPOBOSATCS MUCHMEHHO.
[Tponycku nabopaTOpHO-TIPAKTUYECKUX 3aHATUH 0e3 OTpPadoTOK CO CHOpaBKOW H3
JIeKaHaTa OlleHUBaloTCA B 4 Oanna.

bonycsl
Jl1s moolpeHns akTUBHO pabOTaOIIUX CTYIEHTOB B KOHIIE CEMECTPa HAUUCISIOTCSI OOHYCHI.
3T0 nmpeMuanbHble 6auIbl, KOTOPBIE HE SBISIOTCA 0053aTEIbHBIMUA M MOT'YT CYMMHPOBAThCS
TOJIBKO C IPOXOAHBIM PEUTHHIOM.
e Crenposslii goknax CHO Ha kadeapanbHbIX 3acelaHUsIX — 5 OaioB.
e Pabora B sxcnepumenTtanbHoi cekunn CHO — 10 Gaios.
e Jloknan Ha utoroBoit koHpepenuun CHO Ha xadenpe —5 6amnos
e BricTymieHue Ha CEKIIMOHHOM 3aceanuu uToroBoit kondpepenuu CHO TTMYVY — 10
6amioB
e JlumuioM noOeauTtens Ha UTOTOBOM BHYTpuBY30Bckoi kKoH(pepernunu CHO — 10 6amioB
Criucku crynenToB CHO ¢ TemaMu COTTIacOBBIBAIOTCS U yTBEPKAAIOTCS 3aB.Kadeapoii ¢
OKTsI0ps 110 HOsIOpb. B kpykok CHO npuHUMaroTCs CTy€HTHI, HE MPOMYCKAIOIINe
IIPAKTUYECKHX 3aHATUHN U 3aHUMaroIuecs Ha 4-5.




HITpadsl
Hauucinstorcs B KOHLE ceMecTpa:
e [Iponymennas 0e3 yBaKUTEIbHON MPUYHHBI JEKIHUA — (MUHYC) 3 GaJlIoB.

JInyHas noanuch CTyJA€HTa
IMoanuck npenoaaBaTeast

Hoanucek 3aBenywiei kapeapoi / mpogeccop I'.M.3yb6apeBa/



