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|. [losicHUTe/IbHAA 3NN CKA

PabGowass mporpamMma AHMCIMIUIMHBI pa3paboTaHa B COOTBETCTBHH C  (enepaabHbIM
TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CcTaHAapToM Bbicuiero oOpasoBanus (PI'OC BO) mo
HanpasieHuto 31.05.01 JleweOHoe neno, yrBepkiaeHHbIM Ilpukazom MwuHOOpHayku Poccum ot
12.08.2020 N 988 «O6 yrBepxkneHun (HeaepaabHOTO0 TOCYJAPCTBEHHOrO 00pa3oBaTEbHOTO
CTaHJIapTa BBICIIETO 00pa30BaHMs — CHEUaIUTeT 1o creruanbHoctyd 31.05.01 JleueObnoe nemoy, ¢
yu€TOM PEKOMEHIAIM OCHOBHOM MPOQeCCHOHAILHON o0pazoBarenbHol mporpammbl  (OITOIT)
BBICILIETO 0Opa30BaHUsI.

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, y4acThe 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
peadbmMTaK | MPOPUIaAKTHKE.

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 TIATOJOTMYECKUE TPOIIECCHI | OMOIOTHUECKUX JKUIKOCTEH B HOpME

MaTOJIOTUYECKUE OpraHusMa. u MATOJIOTHH, MapLUUAATBHOTO

MPOLIECCHI B OPraHU3ME nasyieaue pCO2, M30BITOK OCHOBAHUH

YEJI0BEKa I PELLEHNS BE, crannaprasiii Oukapoonar HCO3

poQeCcCHOHATBHBIX 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 (ONpenessiTh
HApyHmICHUS  KUCIOTHO-IIEIOYHOTO

pasnoBecust (KLL[P)).
W ornk-s-2 [Tpumenser | N1 OIIK 5.2
AITOPUTM KIIMHUKO- | 3HATH: PU3UKO-XUMHYECKHIE OCHOBBI
nabopaTopHOi Y | ¥ IPUHITUIIBI paOOTHI 000PYIOBAHHMS,

(YHKIIMOHAIILHOM IIPUMEHSIEMOT0 B KIIMHUKO-




JMAarHOCTHKU TIPH  PEIICHHU
npodeccnoHanbHBIX 3a1a4.

W/ornk-s-3 OruieHnBaeT
pe3yIbTaThl KJIMHHUKO-
nabopaTopHOi u
(YHKIIMOHATBHOM

JMAarHOCTHKU TIPH  PEIICHHU
npodeccnoHanbHbIX 3a1a4.

7ma0opaTOpHOl W (PYHKIIMOHATBHOM

JUarHOCTHKE.
Ymern: HCIIOJIb30BaTh
71a00paTOPHYIO MOCYTy u

00OpylOBaHHE  TPH  PCLICHUH
npodeccnoHanbHbIX 3aa4.

NI OIIK 5.3

3HaTth. pedepeHTHbIE — 3HAYCHHS
VH/IUKAaTOPOB
Mop(}hoyHKIIMOHATIBHOTO u
(HU3UONOTHYECKOr0  COCTOSIHUS |
MATOJIOTMYECKUX MPOIIECCOB.

YMers: HMHTEPIPETUPOBATH
PpE3yABTAaThI KIIMHUKO-T1a00paTOPHBIX
UCCIIEIOBaHUN U (PYHKIIMOHATIBHOM
JTMarHOCTHKHU.

3. MecTo IucHUINIMHBI B CTPYKTYpe OCHOBHOI mpodeccoHaJbHON 00pa3oBaTebHOM
NPOrpaMMbl
Hucturumna «Xumus» Bxoaut B Oos3arensuyto yacth biioka 1 OIOIT criermanurera.

1) Jlnst ycnemHoro OCBOCHUsI TUCIUILTHHBI YPOBEHb HAYaIbHOW MOIIOTOBKH JIOJDKEH BKITIOUATD!
e xopomme 0a30Bble 3HAHWSA [0 JAHHOW [WCIMIUIMHE, TIONyY€HHbIE B CPEIHEM
00pa3oBaTeIbHOM YUPEKICHUN
® [IOHMMAaHHE U aKTMBHOE UCIOJIb30BAHUE XUMUYECKON TEPMUHOIOI MU
e HaBBIKM pELICHMs 33aJa4 10 o011el, HEOPraHUYECKOH XUMHUH
® HaBBIKM HANMCAaHUS XUMHUYECKUX CHUMBOJIOB, (OPMYN BELIECTB IO HEOPraHUYECKOil

XUMHHU, XUMHUYECKUX PEaKIUil 10 BCeM H3y4aeMbIM pa3jielaM XUMHH, COCTaBIATh CXEMBI

AIIEKTPOHHOT'O  CTPOEHHUS, DOJEKTPOHHBIE U  DJIEKTPOHHO-Tpaduyeckue (HOpMyJibl

HJIEMEHTOB, OIPENENIATh THI CBSI3M B MOJEKyJaX, KiIacCU(UIMPOBATh XUMHYECKHE

peakuuu

® yMEHHE M10JIb30BaThCsl OCHOBHBIMHU TAa0JIMIIAMHU IO IIPEMETY.
® 3HaHUS OCHOBHBIX MpaBWJI TEXHUKH O€30MACHOCTH NpHU paboTe B XHUMHYECKOM
nabopaTtopuy, 3HAHUS MPOCTEHIIEro J1abopaTOPHOro OOOPYAOBAaHUS M XUMHUYECKOU

HOCY/IBI
2) CopepkarelbHO JUCHMIUIMHA «XHMHS» OOBEIMHSCT W30paHHBbIE pasfenbl  oOIeH,
HEOPraHU4ecKou, pU3NUeCcKon, KOJTOUTHON U aHATUTUYECKON XMMUH, UMEIOIIUX CYIIECTBEHHOE
3HaueHue i (OPMUPOBAHUS €CTECTBEHHO — HAYYHOI'O MBIIUICHUS CIENHUAINCTOB
MenuuHCeKoro npodmisa. Kaxaslid pasien TUCHUMIUIMHBI BOOPYXKAaeT CTYJEHTOB MEIUIIMHCKOTO
By3a 3HAHHMSIMH, KOTOPBIE eMy He0OXOMMBI TIPY PACCMOTPEHNUHN (PU3UKO — XUMUYECKOH CYIITHOCTH
¥ MEXaHU3Ma MIPOIECCOB, MPOUCXO/SAIINX B OPraHU3MeE YelIOBeKa Ha MOJIEKYJISIPHOM U KJIIETOYHOM
YPOBHE; pacCMaTPUBAET 3TH MPOLECCHI C FHEPTETUUECKON U KHHETUYECKOW MO3UINH, HOPMHUPYET
YMEHHE BBINOJIHITh PACUETHI NMAPAMETPOB ITUX MPOIECCOB, MO3BOJSIET Oosiee IITyOOKO MOHATH
(YHKLINU OTAETBHBIX CUCTEM OpPTaHU3Ma B IIEJIOM, a TAaKXKe €ro B3auMOJIeHCTBHE C OKpYXKaroIei
cpemnoi.

JanHas aucuumiaMHa sBsieTcss 0a30BOM 4YacThiO JUIA M3YYEHHS TOCIEAYIOUIMX JUCHUILUIMH
€CTEeCTBEHHOHAYYHOI'0 LIUKJIA: OMOXUMHUST; HOpMalbHas (PU3HOJIOTHSE; TAaTO(PU3NOIIOrUs, KIMHUYECKast
naTto(U3HoNorus; (hapMaKoIOTHsL.

4. O0LEM TUCHHUILIMHBI COCTaBIIET 5 3adeTHhIX eauaui, 180 akameMiyecKknx 4acoB, B TOM
yycie 70 yacoB, BBIICIICHHBIX HA KOHTAKTHYIO pa0oTy 00ydJaroluxcs ¢ pernoaBaTenemM, 56 yacoB Ha
CaMOCTOATENBHYIO paboTy o0ydaronmxcs U 54 yaca Ha IOATOTOBKY K 9K3aMEHY.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHT
B nponecce ocBoeHus AUCHUIIUHBI A1 POPMUPOBAHUS KOMIIETEHLIUU HCIIOJIb3YIOTCS



e 00pa3oBaTelbHbIE TEXHOJIOTHHU:

- JIeKUUs-BH3yaJH3alus

- mpoOneMHas JeKIHs

- J1abOpaTOpHBIN IPAKTUKYM

- MacTep-Kiacc

- y4eOHO-HcclIeioBaTeNnbCKas padoTa CTyJEHTOB

- METOJ MaJbIX TPYIII
o (opMBI TEKYIIETO U pyOE)KHOTO KOHTPOJISI YCIIEBAEMOCTH |

- TECTHpPOBaHUE

- OLEHKA OCBOCHUS NMPAKTUYECKUX HABBIKOB

- pelLIeHHEe CHUTYallMOHHBIX 33]a4

- KOHTpoOJIbHas paboTta

- HaIlMCaHWE U 3aIuTa pedepaTos

- co0ecenoBaHUeE IO KOHTPOJIBHBIM BOIPOCAM

- TOATOTOBKA JOKJIaja
DJeMeHTHI, BXOJAIINE B CAMOCTOSTENBHYIO padOTy CTYJEHTAa: MOATOTOBKAa K CEMUHAPCKUM M
NPAaKTHYECKUM 3aHSATHSM, PEIICHHE PACUETHBIX U CUTYallMOHHBIX 3a]a4, HalucaHue pedeparos,
pabota B lHTEpHETE, MOATOTOBKA K 3K3aMEHY.
B pamkax u3ydeHHs AMCHMIUIMHBI MPEIYCMOTPEHBI BCTPEUU C MPEACTABUTEISIMH POCCHUICKUX
BY30B u HayuHO-MCCIIEHOBATENBCKUX MPEANPUSATHA, TOCYAAPCTBEHHBIX M OOIIECTBEHHBIX
OpraHM3aluii, MacTep — KJIAaCChl KCIEPTOB U cnenuanuctoB no temMam «MK-crekrpomerpusi».
«CocTOsIHUS BOJBI B OMOJIOTHIECKUX U MOJICITBHBIX CUCTEMAaX).

6. @opMBbI NPOMEKYTOYHOM aTTeCTALUH
[To 3aBepiieHny 0O0y4YeHHs TUCHUIUIMHE «XUMUs» B | cemecTpe MpOBOAUTCS TPEXITAMHBIN SK3aMeH C
UCIIOJIb30BAHUEM PE3YJIbTATOB OaTbHO-HAKOITUTEILHOM CUCTEMBI (IPHIIOKEHHE 4).

1. YueGnasi nporpaMma AMCHMILIMHBI
1. Conep:xanue TUCHUIIHHBI

Mopnyas 1. Yyenue o pacTBopax.

1.1. PactBOpBI

1.1.1. CrocoObl BbIpaK€HHMsS KOHIIEHTPALlMM PAacTBOPOB: MaccoBas JOJisi BEIIeCTBa B
pacTBope, MOJspHas, HOpMalibHasi (MoJIsipHasi KOHIIEHTpAlUsl SKBHUBAJIEHTa), MOJSUIbHAS
KOHILIEHTpauus pacTsopa. Tutp pacraopa.

1.1.2 Konnentpanus. [lepecueT oqHOTO BU1a KOHIIEHTPAIIUNA B IPYTOi.

1.1.3 KonnuratusHble cBoiicTBa pacTBopoB. OcMoc. OcMoTHUecKoe AaBieHue. 3akoH BaHT
— Todda nna nHesnexkTpoautoB u  3nekrpoautoB. OcmomnspHocTs. W30-, rTHMIO-,
TUIIEPTOHUYECKHUE PACTBOPBI.

1.1.4 3akons! Payns st HE’JIEKTPOJIUTOB W BIEKTPOIUTOB ['a30Bble 3aKOHBI (3aKOHBI
['enpu, [lanerona u CeueHoBa).

Py0e:xHbIN KOHTPOJIb - KOHTpPOJIbHAS padoTa.
Mopayas 2. D1eMeHTbl XMMHYeCKOH TEePMOAMHAMUKH H KHHETHKH.

2.1 OCHOBHBIEC IOHATHUSI XUMHUYECKOW TEPMOTHHAMHKH.

2.1.1 lIpeamer u METObI XMMUYECKOI TepMOANHAMHUKH. B3anMOCBsI3b MeX /1y MporieccaMu
oOMeHa BeUIeCTB ¥ YHEPTUH B OpraHu3Me. XuMU4ecKasi TepMOIMHAMUKA KaK TeopeTH4ecKast
OCHOBa OMosHepreTuku. KanopuitHOCTb MUIIEBBIX MPOTYKTOB.

[lepBoe Hauano TepMoAMHAMUKH. OHTanbnus. CTaHAgapTHas SHTalIbIMS 00pa3oBaHUS,
CTaHJapTHas PHTAIbNUA cropanus. 3akoH ['ecca u ciencTBus u3 Hero. TepMoxumMudeckue
nporeccel. [[pumeHenne nepBoro Hauana TepMOJUHAMUKY K OHOCHCTEMaM.

Bropoe nawano tepmoauHaMuku. OOpaTuMble M HEOOpaTUMbIE B TEPMOAMHAMUYECKOM
CMBICIIE Tpouecchl. JHTponus. OHeprust [ubGb6ca. TepMonuHaMHUYECKHE YCIOBHUS



paBHoBecus. CrangapTHas sHeprust | u60ca obpazoBanus. [IpuMepsl 3K39ProHUYECKUX U
SHAPPrOHUYECKHUX MPOLIECCOB, MPOTeKaImuX B opranuime. [Ipasuno [puroxuna.
2.2 OCHOBHBIC MTOHATHS XUMUYECKOW KHHETUKH.
2.2.1 IlpeameTt U OCHOBHbIE MOHATHS XUMUUECKON KuHETHKHU. Kiaccudukanus peakuuid,
NPUMEHSIOMIAsACSs B KHUHETHKE:  pEakMu  TOMOTEHHbIE, TEeTePOreHHbIE U
MHUKpOTeTEPOTreHHbIE; PEaKIMU MPOCTHIE U CIIOKHBIE (TapasuiebHbIe, TOCIeI0BATEIbHEIE,
CONPsDKEHHBIE, LIeMHbIe, oToxummuueckue). CKOPOCTh peakiuu. 3aKOH JeHCTBYIOIIUX
Macc. Kunernyeckoe ypaBHeHue peakiuuu. [lopsaok peakunu. MoieKyIsipHOCTb PEaKIIHH.
3aBHCUMOCTh CKOPOCTH pEakIUH OT TeMmmepaTypbl. TemmeparypHbli Ko3(pQHUIHEHT
CKOPOCTH peaKLu U ero 0COOEHHOCTH AJI1 OMOXUMHUYECKUX MPOIIECCOB.
2.2.2 Karanu3. Bugpl karanuza. @epMeHTATUBHBINA KaTaau3. YpaBHeHHEe Muxasnnca —
Menrten. Xumnueckoe paBHoBecue. [Ipunnun Jle IllaTense u ero 3HaueHue il )KUBBIX
OpPTaHU3MOB.
Py0e:xHbIN KOHTPOJIb - KOHTPOJIbHAs paboTa.
Moayaps 3. OcHOBHble THIBI XHMHYECKHMX PAaBHOBeCHIl W TMpoLeccoB B
JKM3HeIesI TeJIbHOCTH.
3.1. BydepHbie pacTBOPEHI.
3.1.1. bydepHoe nelicTBUEe — OCHOBHOM MEXaHU3M MPOTOJUTHYECKOrO TOMEOCTasa
opranuzMa. MexaHusM JaedcTBUS Oy(]epHBIX CHUCTeM, HX KOJIMYECTBEHHBIC
xapaktepuctuku. Pacuer pH Oydepnsix cucrem. bydepHble cuctembl KpoBu:
runpokapOonarHasi, ocdarHasi, reMOraI00MHOBasI, OKCUTEMOTIIOOMHOBAs, OEITKOBAsL.
3.1.2. KucnorHo-memnoyHoe paBHoBecue. PH BakHeHWIIMX OHMOXHIKOCTEH (KpPOBH,
KEITyTOYHOTO COKa, CITFOHBI, CEKPETa MO KEITYTOUHON KETIe3bl).
3.2 KoMIuiekcHbIE COEIUHEHUS.
3.2.1 OcCHOBHBIEC TOJIO)KEHUSI KOOPAWHAIIMOHHON Teopuu. JIeHTaTHOCTH JIMTAHIOB.
Peakiun oOpa3oBaHusi KOMIUIEKCHBIX coennHeHnid. KoHcTaHTa HeECTOMKOCTH U
KOHCT@HTa YCTOMYMBOCTH KOMIUIEKCHOTO HoOHa. llpeacraBieHuss o CTpOCHUH
METAUIOPEpMEHTOB M JIpYTUX OHOKOMIUIEKCHBIX CO€IMHEHHH (TeMOrioOuH,
IIUTOXPOMBI, KOOaJTaMIH). MeTalIoIiraH/IHbIi TOMEOCTa3 U MPUYNHBI €r0 HapyIICHHUS.
MexaH13M TOKCUYECKOTO JIEHCTBUS TSKENbIX METAUIOB U MBILIbSIKA.

3.3. DAEKTPOXUMHUS
3.3.1. DnexTponpoBOTHOCTh OHMOXHIKOCTeH u TKaHei. Peorpadus. OCHOBEI
3NIeKTpOoKapauorpaduu. Honodopes. ONEKTPOCTUMYIIALUS. [unatepMmusi.
VYnbTpaBbicOKOYAaCTOTHAs Tepanus. Peduexconorus.
1.3.2. YpaBuenue HepHcra. ['anbBaHnueckue 37eMEHTHI. PeloOKC — MOTEHLUAIbI.

VpaBuenne Ilerepca. OKHCIMTENIBHO — BOCCTAHOBHUTEIBHBIE MOTECHIIMAIBI
OMOJOTUYECKHIX CUCTEM. MemOpaHHBIH MOTEHI[UAI. buonorenuuansi.
HOTeHHI/IOMeTpI/I‘—IeCKI/Iﬁ MECTOA OHNpCACICHUA BCHICCTB, KAaK OPraHWMYCCKHUX, TaK H
HEOPTaHUYECKHUX.

Py0e:xHbIl KOHTPOJIb - KOHTPOJIbHAs paboTa.
Moayab 4. @®U3UKO-XUMHSI MOBEPXHOCTHBIX SIBJIEHHIi, TUCIEPCHBIX CHCTEM U PacTBOPOB
BMC
4.1. TereporeHHoe paBHOBecue. I[IOBEpXHOCTHBIC SIBICHHUS Ha TMOJBIKHBIX H
HETIOJIBIKHBIX TPaHHIIAX.
4.1.1. AncopOrmoHHBIE paBHOBECHS M MPOIIECCHI HA MOIBIKHBIX TPAaHUIAX pa3jena
¢a3. [loBepxHocTHas sHeprus [mO6Oca M MOBEPXHOCTHOE HATSHKEHHUE. Y paBHEHHE
['u66ca. [ToBepXHOCTHO — aKTUBHBIE M TOBEPXHOCTHO — HEAKTHUBHBIC BEIIECTBA.
[IpaBuno iokmno — Tpaybe. U3orepma amcopOmumu. OpueHTanus MOJICKYJT B
MOBEPXHOCTHOM CJIO€ M CTPYKTypa OrnoMeMOpaH. AICOpOIMOHHBIE PaBHOBECHSI Ha
HEMOABMKHBIX TpaHMIax pasnena ¢as. duzudeckas ancopOnus U XeMOCOPOITHI.
AncopOumsi Ta30B Ha TBEpPABIX Tenax. AAcopOius U3 pPacTBOPOB. YpaBHEHUE



JIsurmiopa. I[lpaBuno BelpaBHHBaHMA ToJsipHOCTEH. M30upaTenbHast ancopOIus.
3HaueHue aJICOPOIIMOHHBIX MPOLIECCOB [T KU3HEIEATEIbHOCTH.

4.1.2. Xpomarorpacdus. [Tousarue o meronax aacopOLUOHHON, pacpeaeuTeIbHON
U MOHOOOMeHHOH Xxpomartorpaduu. ToHkocnoitHas Xpomartorpadus, OymakHas
xpomarorpadus. IlpumeHeHne B MEIUKO-OMOJIOTMYECKMX W  KIMHHUYECKUX
HCCJICIOBAHUSIX.

4.2. ®u3UKO-XUMHUSI TUCTIEPCHBIX cucTteM. Kotouasl.

4.2.1. Knaccudukanus aucnepcHblx cucrteM. KosumowaHbie pacTBOpbl. MeToibl
[IOJIyYEHUS U OYUCTKH KOJUIOUIHBIX PacTBOPOB. PUZNKO — XMMHUECKHUE TPUHIUIIBI
(GYHKIIMOHUPOBAHUSI HCKYCCTBEHHONW MOYKU. CTpoeHHE KOJUIOMIHBIX YacTHI.
MexaHu3M BO3HHMKHOBEHHS 3JIEKTPUYECKOIO 3apsiia  KOJUIOMJHBIX  YacTHII.
DNEKTPOKUHETUYECKUE SIBICHUS, X 3HAUCHUE 17151 OUOJIOTHH U MEIUIINHBI.

4.2.2. Koarymsus. [Ipasuno Hlynsne-I'apau. Ilentuzanus. Komnonanas 3amuTa.

3HaueHue IS MEIULIUHBI.

4.3. ®u3uko — xumus pacrsopoB BMC

4.3.1. Bricokomonexyisipusie coeaunenusi (BMC): ompenenenue, kimaccuduxanms,
CTPYKTYpa, ME€TO/Ibl nosrydeHust. CxoacTBo U oiinuue pactBopoB BMC ot runpodoOHbIx
30J1€H.

HaOyxaHnue u pactBopeHue orononnmMepoB. MexaHu3M U (pakTopsl, BIUIOIINE HA
HaOyxanue. Crenens HaOyxanus. JInorpomnsie psaael ['odmetictepa. M30amekrpuieckoe
COCTOSIHUE U H303JIeKTpudeckas Touka OenkoB. IIpouecchl HaOyXaHUsi B JKUBBIX
OpraHusMax, uX OMOJOTHYECKOE 3HAUCHHE.

Bsaskocts pactBopoB BMC: nocrosiHHasi, aHOMallbHas, OTHOCUTENbHAS, YICIIbHAS,
NpUBEACHHAs W XapakTepucrtuyeckas. YpaBHeHus OiHmreiHa u Ilrayaunrepa.
Buckozumerpus. BsS3kocTh KpoBU M Ipyrux OMOJIOTMUYECKUX KUKOCTEH.

OcmoTHueckoe JaBjeHHE pacTBOPOB OuomoauMmepoB. YpaBHeHue [amiepa.
[TommanexTponutel. MeMmOpanHoe paBHOBecHe JloHHaHa, €ro 3Ha4YeHHE B IPOLECcCax
perynsauuu Metabonu3ma BemecTB. OHKOTHUECKOE /1aBJIeHUE TKaHe U KpOBH.

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

3actynHeBanue pactBopoB BMC. Mexanusm u  (akTopbl, BIMSIOLIME Ha
3actynHeBaHue. I'enn (cTynHHM): Kiaccu@UKanusi, CTpyKTypa, cBoicTBa. TukcoTpomus,
cuHepe3uc. buonormueckoe 3HadeHue mpoueccoB crapeHus reneil. duddysus wu
MEePUONYECKHUE PEaKIIUH B TeIsX.

Py6e:kHbIi KOHTPOJIb — KOHTPOJIbHAS paboTa.



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

Hcnoan3ye DopmbI
®opm MbIe TeKyImero
npyeMm | oopasoBate ’

KonrakTHas paGora 1o NLHELE B T.4.
00y4aroummxcH ¢ pyOe:kHOrO
Bceero CamocrosTelb KOMIIe | TeXHOJIOTH
npenojaaBarteieM KOHTPOJIA
4yacoB Has padora TEHIIM | U, CIOCOOBI
. Hror ycrneBaemMo
Koabl (Homepa) moayJieil (pa3aesioB) HA CTY/IeHTA, R 7 A METO/IbI o
AUCHUILINHBI U TEM KOHTAaKT BKJIIOYAs €ACOB o0yueHust
% = HYIO MOATOTOBKY K
= = é = padoty IK3aMeHy 0
= S = z =
2 5 2 g S
= S = ﬁ S
€ =
=
1 2 3 4 5 6 7 8 9 10
1. 2 12 14 14 28 X JIB
1.1. 12 X MI, JIIT T,3C,P.C,
KP,J{
2. 4 9 13 14 27 X JIB, T1JI
2.1. 3 X M, JIIT T,C,3C
2.2. 6 X MI, JIIT T,3C,C,P,[,
KP
3. 6 15 21 14 35 X JIB
3.1. 6 X M, JIIT C,3C,PJ1
3.2. 3 X M, JIIT T,C,3C
3.3. 6 X M, JIIT T,3C,C, KP
4, 4 18 22 14 36 X JIB
4.1 6 X M, JIIT T,3C,C,P,J1

8




4.2. 6 X MK, JII, | T,3C,C,IIp

YUPC
4.3. 6 X MI " JIIT KP,C
Ok3aMeH 54 54 X
HUTOI'O: 16 54 70 110 180

Cnucok cokpamenuii (00pazoBaTeabHbIC TEXHOJIOTHIA, CIOCOOBI M METOIbI 00yUueHHS ) IeKIuA-Bu3yanu3anus (JIB), npodaemuas nexus (I1JI), mactep-
knace (MK), meron maneix rpynn (MI), yuebHo-uccnenoBarenbckas padora cryaenta (YUPC), naboparopusiii mpaktuxkym(JIIT).

@DopMBI TEKYIIETO U PYOEKHOT0 KOHTPOJIs yernieBaeMocT: T — TectupoBanue, [Ip — olieHka 0cBOeHUS MPaKTUYECKUX HaBBIKOB (yMeHuit), 3C — perieHue
cUTyarmoHHbIX 3a1a4, KP — koHTponbHas paboTa, P — Hanmcanue u 3amura pedepara, C — codbeceoBaHue 10 KOHTPOILHBIM BompocaM, /| — moaroroBka
JIOKJIaJia u JIp.



I11. ®onp onleHOYHBIX CPEACTB A1 KOHTPOJIsI yPOBHS C)OPMHUPOBAHHOCTH KOMIICTCHIUIH
(mpuwito:xenue Nel)

1. OueHouHble cpeACTBA /ISl TEKYLIEr0, B T.Y. py0e:KHOr0 KOHTPOJIsSl yCIeBaeMOCTH
®opmupyemasi komnerenusa — OIK-5 («3HaTby»)

IIpuMepsl 3a1aHNH B TecTOBOM opMe
Buvioepume ooun npasunibnwlit omeem:
1. Yame Bcero Ajs BhIpaskeHNs] KOHUEHTPALMHU HCIOJIB3YIOT. ..
1) MaccoByrO 100, MOJSIPHYIO KOHIIEHTPAINIO, MOJIBHYIO JIOJTIO
2) mnapliuaibHOE JaBJeHUE, IPOLEHTHYIO KOHIIEHTPALMIO, 00IIee YUCII0
pPacTBOPEHHBIX BEILIECTB
3) ko3 HIHEHT pacTBOPUMOCTH, PACTBOPUMOCTh, 0OBEMHYIO JOJIIO
4) ducIeHHOE 3HAa4YeHHe IUIOTHOCTH  PacTBOpa, KO3PPHUIMEHT
MIPEIOMIIEHUS, 3JIEKTPOIIPOBOJHOCTh PACTBOPA

2. MoasipHasi KOHIIEHTPAIUs PacCYUTHIBaeTcs no gopmy.ie

be,= mn(gf}‘lib = M(B-E;g?r:(?-mm) [vonsir]
2)Cy = M(El(;z_)%r?(lsgzm) v ]

9 C Y65 = watny gy b
) €, = = ) o]

2 7 V(p-pa) M, (s-Ba)V (p-pa

3. MOJIﬂpHaﬂ KOHIECHTPAUUA 3dKBUBAJICHTA PACCUYUTHLIBACTCA 110 (l)OpMy.]'Ie

b ey = m'ES:‘Zil> - V(B—Bn;)(-Brﬁ?szTem) o]
2) Cm = M(?—(:;)l.;ri)éo_(lim) ,[MonL/Kr]

3) C= \r/] E];:ZZ)) =M (B:(;)'_\f?;—l) 2) ,[MOJH:/H]

4 €, =P _ M) ]

2 " V(p-pa) M, (s-Ba)V (p—pa)

4. MoasibHasi KOHUEHTPAUMS paccYuThIBaeTcs no gpopmyie

= Nle-sa) _ m(s—Ba)
1) Cm ~ m(p-tensa) ~ V(B—Ba)-m(p—tens)’ [MOHb/KF]
2) Cm = M(?_(:;)‘i?])('io_iim) , [Moms/xr ]
__ n(s-Ba) _ m(B—Ba)
3) C= V(p-pa) ~ M(s—Ba)V (p—pa) ,[MOJ'Ib/J]]
_n, (B-Ba) _ m(s—sa)

[MOJ'IB/J'I ]

4) 2 7 V(p-pa) M, (s-Ba)V (p—pa)’

5. KHCI0THOCTH PpacTBOPOB INPHHATO BbIPAXKATH 4Yepe3 BOAOPOIHBIN
nokasareJib (pH pacTBopoB), paccuuTbiBaemMblii o popmy.ie...
1) pH=Ig[H] 3) pH=-Ig[H]
2) pH=-lg[OH] 4) pH=-1n[OH]

6. 3nadvenue pH uucroii Boasl npu 25°C cocrasiser...
1)1 2)7 3)0 4) 10

7. B kucaoi cpeae snauenus pH



1) <7 2) >7 3)7 N1

8. B meno4Hoii cpene 3Hauyenuss pH
1) <7 2) >7 3)7 4)1

9. Ecau 3nayenne pH=7, T0 cpena siBisieTcst
1) kucnon 2) men0YHOoM 3) HeUTpanbHOU

10. B 0,01 u pacTBope oqHo0CHOBHOIT kucaoThl pH=4. Kakoe yrBep:xkIeHue
0 CUJIe 3TOH KHCJIOThI PABUJIBHO?
1) kucnora cnabas 2) KUCJIO0Ta CUJIbHAS

11. Kak Ha10 ©”3MEHUTh KOHLEHTPALHMIO HOHOB BOIOPO/Ja B pacTBoOpe,
4yT0o0bI pH pacTBOpa yBeIMYHIICH HA eIUHULLY?
1) yBenuuuts B 10 pa3 3) ymenpuTh B 10 pa3
2) yBenu4uTh Ha | MONB/1T 4) yMeHbIIUTD HA 1 MOIIB/T

12. KoHueHTpamusi HOHOB BOJI0PO/ia B PACTBOpeE - 3TO
1) akTUBHASI KHCTIOTHOCTH 3) MoTeHIIMAIbHAS KUCIIOTHOCTD
2) 00mast KHCIOTHOCTh

13. KoHueHTpauusi KHCJOTHI B PpacTBope (M JHCCOUMHUPOBAHHBIX, H
HEMCCOIUMPOBAHHBIX MOJIEKY.JI) - 3TO
1) akTUBHAsI KUCTIOTHOCTD 3)noTeHnuaIbHas KUCIOTHOCTh
2)o011ast KUCJIOTHOCTh

14. KoHueHTpauus HeIMCCOUMUPOBAHHBIX M0OJIEKYJ KUCJIOTHI B pacTBope —
3TO
1 )akTBHAsI KUCIIOTHOCTh 3)noTreHunagbHask KUCIOTHOCTh
2) o0111ast KHCJIOTHOCTh

ITAJIOHBLI OTBETOB:

1 1 12 1
2 3 13 2
3 4 14 3
4 2
5 3
6 2
7 1
8 2
9 3
10 1
11 3

Kputepuu oueHKH TeCTOBOr0 KOHTPOJIA: 32 KK/l IPaBUIbHBIN OTBET BhICTaBiIsAeTCs 1 Gas.
ITpu mpoBepKe TECTOBBIX 33/IaHU B COOTBETCTBHM C CyMMOM HaOpaHHBIH OAJLIOB

71-100% - «3aUTEHOY;

70% u MEHBILE - «HE 3aYTEHO».



®opmupyemas komnerennusa OIK-5 («Ymern»)

IIpuMepbI KOHTPOJIBbHBIX BONPOCOB:
1.B uyem 3axirodaeTcsi 3HaYCHHE PACTBOPOB JUIS KU3HEIEATEIBHOCTH OpraHuzMoB? YUto
TaKO€ KOHIIEHTPALIMOHHBIN romeocTas?
2.Yt0 Ha3bIBaOT TUAPOGUIBLHBIMU U THAPODHOOHBIMH (HYHKIIMOHATBHBIMH TpynmnamMu? Uto
HA3BIBAIOT AU(PHILHBIMY BEIECTBAMU?
3.Uro Takoe auddysus? Kak maremarnuecku omnucbiBaercs mnporecc auddysuu? Uro
Ha3bIBAIOT TACCUBHBIM U aKTUBHBIM TPAHCIIOPTOM BEIIECTB?
4.Yto Ha3BIBAETCSI OCMOCOM M OCMOTHYECKHUM JaBiieHueM? Kak MaTeMaTuyecku BbIPA3UTh
3aBUCUMOCTh OCMOTHYECKOTO JIaBJICHUS OT KOHIEHTPAI[MU PACTBOPEHHOTO BELIECTBA
(17151 HENEKTPOIUTOB, JIEKTPOIUTOB U BEIIECTB, 00PA3YIOLINX aCCOLUATHI)?
5.UT0 Ha3bIBalOT M30-, TMIIO- W TUNEPTOHUYECKUMH pacTBopamu? ['e 3TU pacTBOpPHI
MIPUMEHSIIOTCS B MEIULIUHE?
Kputepun ouenkmn:
Ouenka «OTJIMYHO» BeICTaBIsSIETCS 3a IMOJHBIM M NpPaBWIbHBIA OTBET Ha  BOIPOC.
JomycTrMoe 4Kciio He3HAUUTETbHBIX 3aMeYaHui U HEJI0UETOB — He 0oJiee OHOTO.
Ouenka «XOPOIIO» BrIcTaBiIs€TCS 32 TPaBUIbHBIN, HO HEJJOCTATOYHO MOJIHBIA OTBET HA
BOIIPOC, NIPU HAIMYUU 2 HE3HAUNTEIbHBIX 3aMEUaHUl (HEJ0UETOB).
Onenka «YJ1OBJIETBOPUTEJIbHO» BoicTaBimsieTcs 3a HEMOJIHBIM, HETOYHBIM OTBET Ha
BOIPOC, IPU HAIMYUH OJHOM rpy0oi ommOKY min 3-4 He3HAYUTENbHbBIX 3aMEYaHNU (HEJOUETOB).
Onenka «<HEYJIOBJIETBOPUTEJIBHO» BoicTaBISICTCS:

1) 3a TIOJTHOE OTCYTCTBHE OTBETA Ha BOTIPOC;

2) Opy  HaIW4YMM JABYX TIpyObix omubok wunu Oojee mSATH
HE3HAYMUTEJIbHBIX 3aMeYaHui (HEI04YETOB);

3) npy oOHapy>KEHUH HINapraiok.

®opmupyemas kommnerenuus — OIIK-5 («ymern»)
IIpuMepsI pacyeTHbIX U CUTYallHOHHBIX 32124

3anaua 1. B npoGupKy BHeCIU MUNETKON 3 MJI pacTBOpa XJIOpUAA HaTpUs ¢ MaccoBoi oneit 0,25
% u mo6asumu 0,5 M JoHOpCKO# KpoBu. Temmepatypa ombita 20°C. Paccunraiite ocMOTHYECKOE
JIaBJICHHUE MTOJIyYEHHOI'0 pacTBoOpa.

Hano: Pemenmne:
Vp (NaCl) =3 mn P=iCRT
o (NaCl) = 0,25 % i=a(v-1)+1
V (xpoBu) = 0,5M71 i (NaCl)=1(2-1)+1=2
t0=20°C Pocw. TUTa3MBI KpoBH (cTanaapta) 740-780 kIla (7,4-7,8 aTtm.)
Pppa =121 201 o(NaCl) = ™79 10006 m(p— pa)=V - p
m(p — pa)
m(p-pa)=3-1=3r
m(NaCl) = 0253 _ 7,5-107%2
-3
co m 7,510 = 0,043M0ﬂ7
M-V 585-3-10 %
R= 8,3-103]761-]/
MOTb - K
P =2:0,043-8,3-10%293 = 209-10° [1a = 209 k[la




3agaua Ne 2. [Ipu 315 K naBneHune HacellieHHOTo napa Haja Boaoi paBHo 8,2 klla nom 61,5 Mm.
pT. cT. Ha cKoJIbKO MOHU3UTCS JABJICHHUE Mapa NP yKa3aHHOW TemIieparype, eciu B 540 r BoAbI
pactBopuTh 36 T CeH1206?

Pewenue:
Po— P N

M(CSlZOG) —ISHF_/MORII M(H20) = 18 r/moib;

_ms—pa) 36 540

=0,2 monb; N =—— =30 Moi1b
M (B—Ba) 180 18
0,2
AP = P -P=P_- =8,2- =0,054 «xlla
S 0 n+N 0,2+30
0,2

AP =615-——— =0,4 mm.pT.CT.

Ortger: AP = (QZQMIMaﬁ.CT

3agauya Ne 3. Haiinure pH Oydepnoii cuctemsl, coctosimerd u3 100ma 0,11 pacTBOpa yKCyCHOM
kuciaotel 1 10m 0,11 pactBopa anerara natpus, eciu Kn(CHs3COOH)=1,8-10.
Pewenue:
I[To ypaBuenuto I'ennepcona-I"accennbaxa anst kuciaotHoro Oydepa

Nc'V -5 10-0,1
pH=-lg K, +lg ~<7C =—Ig 1810 > +lg——— = 4,745-1=3,745
Otger: pH = 3,745

3agaua Ne 4. CocraBpTe cXeMy CepeOpsSHO-KaJIMHEBOTO TajJbBAHMYECKOTO DJIEMEHTa |
paccuutaiite ero JJIC, ecnu cepeOpsHBIN SJEKTPOJ ONYyIIEH B pPacTBOP €ro Colu C
KoHIeHTpanueir uoHoB Ag® 0,IMonb/I, a KaIMUEBLIH 3JIEKTPOJ - B PACTBOpP €ro COIU C
KOHIIEHTpalel HOHOB Cd?* 0,001 mous/ mipu 25°C.

0 _ . 0
Eugtgg =0799B 1 Ecyg)cq = 04038

Pewenue:
(-)CdICd*[|Ag"|Ag(+)

E-E°+ 0, (’)159 lgaMen+

Ecgcg = 0403+ 0,059 — 0,403 —0,0885 = —0,49158
E 4g*/ ag =799+ 0’259 210~ 1=0,799-0,059 = 0,748

QAC=E+-E-=0,74-(-0,4915)=1,23 B
Otset: DJIC=1,23 B
KpuTtepun oneHKH Npy pelieHHH PacyeTHBIX 32/1a4 PyOesKHOT0 KOHTPOJIS

Onenka «OTJIMYHO» BoIcTaBIIsIE€TCA 32 OJHOE U MPABWIBHOE PEIICHHE 3a0a4H.

Onenka «XOPOIHO» BricTaBnsieTcs 3a HaIM4YKE 1 rpy0oii OIMOKY MK 2 He3HAUYUTENbHBIX
3aMEYaHnM.

Onenka «YAOBJIETBOPUTEJIbBHO» BricTaBisieTCs 32 HAIMYUE ABYX TPYOBIX OHIMOOK
WIN TISITH HE3HAUUTENIbHBIX 3aMEeYaHUi (HEJ0YETOB).

Onenka «HEYJOBJIETBOPUTEJIBHO» BbicTaBs€TCS 32 IOJIHOE OTCYTCTBUE PELICHUS
WM HaJmare 6oJiee 2 rpyObIX OMMOOK Wik OoJiee 5 HE3HAYUTEIIBHBIX 3aMEUaHUH.



HPUMEPHBIE TEMbI PEOEPATUBHbBIX TOKJIAIOB
Ponb ocmoca B 6uonoruueckux cucremax. [lnazmMonus, HUTONN3, TEMOIH3.
[lepexncHoe oKUCIEHUE TUTUAOB. AHTHOKCUIAHTBHI.
Hapyiienrne KMCIOTHO-11IETI0OYHOIO PaBHOBECHS MIPU PA3IUYHBIX NATOJOTHSX.
MexaHn3M TOKCUYECKOTO JICUCTBUS TSAKEIBIX METAIIOB U MBIIIbSIKA.
[IpumeneHue B 1eueOHON MIPAKTHKE HOBBIX aJICOPOLIMOHHBIX MPENapaTos.
Hcnonb3oBaHue resneii B MEAULIMHCKON IIPAKTUKE.
3arpsizaenue armocepHoro Bo3ayxa. Kucnorasie noxau. Pazpymienre 030HOBOTo
CJ104.
8. Duumemnuyeckue 3a00JIEBaHUS.

NoakowhE

Kpurepun oneHku pedepaTuBHbIX J0KJIAI0B:
Onenka «OTJIMYHO» BricTaBisieTCs 32 MPAaBUIIBHOE M TIOJTHOE PACKpBITHE TeMBI pedepara. [1pu
HanucaHuu pedepara HEOOXOAUMO UCIHOIb30BaTh PEKOMEHIOBAHHYIO M JIOMOJHHUTEIBHYIO
JUTEPATypy.
Ouenka «XOPOLIO» BeIcTaBIsETCS MPH HEAOCTATOYHOM PpACKPBITUM TeMbl pedepata u
UCIIOJIb30BaHUU TOJIBKO PEKOMEH/I0BAHHOM JIUTEPATYypPHI.
Ouenka «YIOBJIETBOPUTEJIBHO» BricTaBisieTcs 3a HENOJIHOE, HETOYHOE PACKPBITUE TEMBbI
pedepara u ucnoab30BaHUE TONIbKO MIHTEpHET-pECYPCOB.
Ouenka «<HEYTOBJIETBOPUTEJIBHO» BricTaBiseTcs mMpyu HEBBIOIHEHUH pedepara.

Ilepeyenb NpakTH4YeCKUX HABBIKOB (YMeHMIi), KOTOpbIe HEO0X0AUMO OCBOMTH CTYIEHTY:
B nporiecce mpoxoxaeHus Kypca XUMUH Y CTYJEHTOB JI0JKHBI OBITH C(POPMHUPOBAHBI CIIEAYIOLTUE
HaBBIKU:

1. CamocrosarenbHOI paboThI ¢ y4eOHO, HAyYHOUM U CITPaBOYHON JTUTEpATypOr

2. be3omacHo# pabOTHI B XUMHYECKOW J1a00OpaTOPUN M YMEHHE OOpaIiaTbcs ¢ XUMUICCKOM
MOCY10M, peakTuBaMH, paboTaTh CO CIIUPTOBKAMH U AJIEKTPUUECKUMH TPUOOpaMu
PaboTbl ¢ mpoOupkamMu 1 MEpHOH NOCYA0H (MUIETKaMU, OIOPETKaMH )
IIpuroToBneHus pacTBOPOB 3aJaHHOW KOHLIEHTPALUU
Onpenenenus pH pacTBopa ¢ MOMOIIBIO YHUBEPCAIbHOTO UHAUKaTOpa U pH — meTpa
TutpoBaHUs U MPOBENEHUSA PACUETOB MO JAHHBIM TUTPUMETPUUECKOTO aHAIIN3a
[IpuroroBnenus 6ypepHbIX pacCTBOPOB C pa3IMUHbIM 3HaueHueM pH

Nookw

Kpurtepnu onieHKH BbINOJHEHUS MPAKTHYECKHX HABBIKOB:
OcBoeHMe NPakTHYECKUX HaBBIKOB 00Yy4JalOLIMMCs OLIEHUBAETCS MO pe3yibTaTaM ohopMiIeHUs
71a00paTOPHOTO XKypHAJIa 10 CIEAYIOIIUM KPUTEPUIM:
e KoppeKTHOCTb BBIBOJIOB IO pe3yjIbTaTaM dKCIIEPUMEHTOB
e CBOEBpPeMEHHOCTh 0(OpMIICHUS
e AKKypaTHOCTb

IV. YueGHo-MeToqn4eckoe 1 MHGOPMALHOHHOE 00ecriedeHHe TUCHUIIINHbI
1. IlepeyeHb OCHOBHOI M JONOJHHMTEILHON Y4eOHOW JUTEepaTypbl, HEOOXOAMMOM 1151
OCBOEHUS TUCIMILIMHBI:

a). OcHOBHAs JIMUTEpaTypa:

1. Tlonkos, B.A O6mas u 6uooprannyeckast xumus [ Tekcr] / [TonkoB B.A Aepresa .H.,
Hecreposa O.B. u 1p. — Academa., 2011 r.- 540 c.

2. TlomkoB, B.A. O6mas xumus [Tekct]: yueOnuk / B.A. Ilonkos, C.A. Ily3zakoB. — M:
I'D0TAP-Menua, 2011. — 976c.

0). JlonosTHMTeIbHASA JIATEPATYpA:
1. Xumwusa: ydeOHO-MeToaMyeckoe TmocoOue s o0ydaromuxcs IO  OCHOBHOM
00pa3oBaTenbHON MPOrpaMMe BBICHIErO 00pa30BaHMs (CMENUATUTET) MO CICIHATBHOCTH



«JleueOnoe nmeno» [DOnexkTpoHHbI pecypc]| / Tmep. roc. mea. yHuB.; mon pen. .M.
3ybapeBoii. — TBeps:, 2018 r. 1 ai. ont. 1. (CD-ROM).

2. Xumwus: pabodas TeTpajb A J1a00paTOpHBIX padOT Ui CTYJCHTOB, OOYYarOIUXCS T10
crienuaabHOCTH «JIeueOHoe aenoy» [DnekTpoHHbI pecypc| / TBep. roc. Men. yHUB.; IO
pen. I'."M. 3ybapeBoii. — TBepsb :, 2018 r. 1 311. onit. 1. (CD-ROM).

B). [Iporpammuoe odecnieuenue u UuTepHeT-pecypcebl:
1. DnexTponHas 6ubnmoreka caiira «chemweek.ru»- http://www.chemweek.ru/books/
2. DiexkTpoHHas OubIMoTeka caiita «chemnety - http://www.Chem.msu.su/rus/elibrary/

2. IlepeyeHb y4eOHO-METOAUYECKOrO OOeCHeYeHHs JJISi CAMOCTOSITeIbHON PadoThI

06y‘laIOIIII/IXCH Mo TUCIMIIJIMHE

1.

3ybapesa I'"M., Jlormna H.IL., bopauna I'.E., I'aBpuenko J[.A. Xumusa. Moayms |. Yuenue o
pacTBopax // yueOHO-METOIYECKOE TIOCOOHE TSl OOYUYAFOIIMXCS [0 OCHOBHOM 00pa30oBaTeIbHOM
MporpaMme BbICHIEro 00pa3oBaHusl (CHEMHAIUTET) MO ClielaIbHOCTH «JIeueOHoe enoy». — Teepy,
2022.

3ybapesa .M., Jlonuna H.I1., bopauna I'.E., I'aBpunenko J{.A. Xumus. Monynb |l. DnemenTsI
XAMHUYECKON TEPMOTMHAMUKN U KUHETHKH // y4eOHO-METOIMUYECKOe TTOCOOUe s 00yJarOIIXCs
[0 OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMMme BBICIIErO0 00pa3oBaHUs (CICHUMATUTET) 10
crieraiibHOCTH <«JleueOHoe aenoy». — Tepp, 2023.

3ybapepa .M., Jlonuna H.I1., bopmuna I'.E., I'aBpunenko [.A. Xumus. Moayns V. ®Ousnko-
XUMHS TIOBEPXHOCTHBIX SIBIICHHHA W JUCHEPCHBIX CHCTEM // y4eOHO-METOIMYECKOe MOCoOue s
00y4aronuxcs 0 OCHOBHOM 00pa3oBaTelIbHOM MpOorpaMme BBICILIET0 00pa30BaHMs (CIIEIUAUTET)
10 crienuaibHOCTH «JIeueOHoe ienoy. — Treps, 2024.

3ybapepa .M., Jlonuna H.IL., bopnuna T'.E., bensera M. A. Xumus. // yueGHO-MeTOoMYIECKOE
nocodue yisi 00y4arOIIMXCsl 0 OCHOBHOW 00pa3oBaTebHOM MporpaMMe BBICIIETO 00pa3oBaHMs
(crienmanuTeT) NO crienuanbHOCTIM «JleueOHoe neno» u «llequarpus». — Teepb, 2022.

3ybapesa [.M., Jloruna H.I1., bopauna I'.E., bensesa U.A. Xumus. // m1abopaTopHbIii KypHaI U1
00yyaroImmxcs o OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMe BBICILIET0 00pa30BaHus (CHELUATTUTET)
1o crieranbHoCTsIM «JleueOnoe neno» u «llemuarpusi». — Teepb, 2018.

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

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

DneKTpoHHbIH cripaBoYHHK «HBOpMIOY» U1t BRICIIHMX Y4eOHbBIX 3aBenenuit (Www.informuo.ru);
OneKTpoHHBI OnOMMoTeuHbli aboHeMeHT LleHTpanbHOW HAyYHOM MEIUUMHCKOW OuOnnorexn
[TepBoro MOCKOBCKOTO TOCYAapCTBEHHOTO MEIUIIMHCKOTo yHuBepcutera uMm. .M. CeuenoBa //
http://www.emll.ru/newlib/;

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

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

OdunmanpHpiii  cadt ~ MuHHcTepcTBa  3apaBooxpaHeHust — Poccuiickoit  ®enpeparun  //
https://minzdrav.gov.ru/;

Poccuiickoe oOpaszoBanue. DenmepanbHblli  0OpaszoBaTeNbHbIM  mopTan.  //http:/www.edu.ru/;
Knuanyeckue pexomenmaruu: http://cr.rosminzdrav.ru/;

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

4. llepeyeHbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX IIPH OCYLIECTBJICHUH

o0pa3oBaTeIbHOIO Impolecca MO AWUCHUILVIMHE, BKJIKOYAasg IepeYeHb IPOrPaMMHOIO
ol0ecrieyeHust 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.1. IlepeyeHb JTHIEH3MOHHOI'0 POTPAMMHOIO0 O0ecreYeHH s :
1. Microsoft Office 2016:

- Access 2016;

- Excel 2016;


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

- Outlook 2016;

- PowerPoint 2016;

- Word 2016;

- Publisher 2016;

- OneNote 2016.

2. ABBYY FineReader 11.0

3. Kapenbckas Menunuackas nnpopmanrontas cucrema K-MHUC

4 IporpamMHOe oOecrieueHne i TecTupoBanus ooy4daromuxcst SUNRAV TestOfficePro
5. Ilporpammuoe obecnieuenune «Cpena 3MEKTPOHHOTO 00ydeHms 3KLy»

6. KommnprorepHas mporpamma Jijisi CTaTUCTUYECKONW 00paboTKu qaHHBIX SPSS
7. DKcniepTHas cucTeMa 0OHapYKEHHs TeKCTOBBIX 3aMMCTBOBAaHUI Ha 0a3e
HCKYCCTBEHHOI'O UHTEJIEKTAa «PyKOHTEKCT

8. CnpaBouHo-npaBoBas cucremMa Koncynprant [lmroc

4.2. IlepeuyeHsb 3J1IeKTPOHHO-O0MOan0TeYHbIX cucTteM (IBC):
1. DnekTpoHHO-0MOIHOTEeYHAs cucTema «KoHcynbTanT cTyaeHtay (Www.studmedlib.ru);
2. CnpaBouHo-uHpopmannonHas cucteMa MedBaseGeotar (mbasegeotar.ru)
3. DnekrponHas oubnuoTeuHas cucrema «elibrary» (https://www.elibrary.ru/)

5. MeToanyeckue yKkazanus J1Jisl 00y4alOUIMXCS M0 OCBOCHH IO TUCHHUILINHBI.

1. 3y0apesa .M., Jlonmna H.I1., bopauna I'.E., I'aBpunenko J.A. Xumusa. Monyns |. Yuenue o
pacTBopax // y4eOHO-METOIMUECKOe IOCOOUE AJIsl O0YUYarOIIMXCS I0 OCHOBHOW 00pa3oBaTelIbHOM
[porpaMMme BbICIIEr0 00pa3oBaHusl (CHEUUATINTET) MO CHELUAIBLHOCTH «JleueOHoe aenoy». —
Tseps, 2022. (https://eos.tvgmu.ru/mod/resource/view.php?id=8348)

2. 3ybapera I''M., Jlonmna H.I1., Bopauna I'.E., T'aBpmenko . A. Xumust. Moayns |, DnemenThI
XUMHUYECKOU TEPMOTMHAMUKU U KUHETUKH // y4eOHO-METOIMUECKOe TOco0He ISt 00yJarOIInXCst
[0 OCHOBHOM 0Opa3oBaTebHOM IporpaMMe BBICHIEr0 O0pa3oBaHMs (CHELUATUTET) IO
CIELUATIBHOCTH «JIeuebHoE JEIION. — Tseps, 2023.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8349)

3. 3yOapesa I''M., Jlonuna H.IL., bopmuna I'.E., I'aBpunenko JI.A. Xumust. Monyns V. @uzuxo-
XMMHUSI TIOBEPXHOCTHBIX SIBJICHUM M IUCIIEPCHBIX CHUCTEM // y4eOHO-METOIMYECKOE MTOCoOue st
OOyJaroImmxcs IO OCHOBHOM 0Opa3oBaTeNbHOM MporpamMMe  BBICIIErO  0Opa30BaHUS
(cnenmanureT) 1o crnenuaabHoCcTH «JleueOHoe nenoy». — Treps, 2024.

4. 3yGapea I'M., Jlonuna H.II., bopruna I'.E., bensesa N.A. Xumus. / yueOHO-MeToMuecKoe
nocodue Jy1st 00yJaromuXcsi 10 OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMe BBICILIETO 00pa30BaHUs
(cenmanuTer) Mo cneumanbHocTAIM «JleueOHoe nenmo» u «llemmarpusi». — Tseps, 2022.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8201)

5. 3ybapesal .M., Jlonuna H.I1., bopmuna I'.E., bensesa . A. Xumust. // mabopaTopHbIii xKypHa st
O0yJaronmxcsi 1O OCHOBHOM 0Opa30oBaTENIbHOM MPOTpamMMe  BBICIIErO  0Opa30BaHUs
(cnmerpanuTeT) TO creruansHOCTsIM «JleueOHoe nenmo» u «llemmarpusi». — Teps, 2018.
(https://eos.tvgmu.ru/mod/resource/view.php?id=8203)

V. Onncanue MaTepuaJIbHO-TeXHUYeCKOH 0a3bl, HeOOXOAMMOM /1 OCylIeCTBJIEHUS
00pa3oBaTeJIbLHOIO MpoIecca 1Mo JTUCHUILUINHE (MpuJiokenne Ne 2)

V1. Hayuno-uccienoBareibckasi padora cTy/aeHTa
[lpn w3ydyeHWH JUCIMIDIMHBI XWMHUS WCHONB3YIOTCS  CICAYIONIME BHIBI  HAYJIHO-
HCCIIEIOBATENHCKOM pabOThI CTY/ICHTOB:
1. U3yuenue crienyanbHOM TUTEPATYPHI
2. TlomroroBka u BBICTYIUICHHE C IOKIAIOM Ha KOH(EPEHIIUH
3. TloaroroBka K myOJMKAIMN CTAaThH, TE3UCOB


http://www.studmedlib.ru/

Hayunsie HanpaBnenus kpyxka CHO kadenpsl xumun pasHooOpas3ubl. Hanpasienus

TEOPETUUECKON CEKLIUU BKIIFOUYAIOT B CEOs:
— paccMoTpeHre OMOJIOTHYECKHX MPOIIECCOB, JIEKAPCTB U METO/IOB JICUCHUSI C XUMHUYECKUX
TIO3HIIHI;
— U3Y4YCHUE IPUMEHEHUS XUMUYECKUX 3HAHUNA B MEIUIIMHCKOM IPAKTUKE.
HayuHbIMU HanpaBieHUSAMH SKCIEPUMEHTAIBHONW CEKIIUU SIBIISIOTCS:

- (pusuKo-XUMHUYECKUH aHaIM3 OMOJIOTHYECKUX CPE;

- (U3MKO-XMMHUYECKUIN aHAJIU3 MOJEIBHBIX PAaCTBOPOB;

- HM3y4YCHUE XMMHUYECKUX B3aUMOJICUCTBUIA U CBOMCTB JIEKAPCTBEHHBIX MPEIAPATOB.

VIIl. CBenenusi 00 00HOBJIeHMH padoyeil MPOrpaMMbl I CHUTIMHBI
[Ipencrasnens B [Ipunoxennu Ne 3



ITpunoxxenne Ne 1

DOoHABI OLEHOYHBIX CpeaACTB 1Jisl IPOBEPKHU YPOBHSA C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHIIMH 115

MPOMEKYTOYHOM aTTeCTAIMH 110 HTOraM OCBOECHMS U CUMILIMHBI (IK3aMEeH)

DK3aMeH MTPOBOUTCS B 3 JTara.

| 3Tan: TecTOBbI KOHTPOJIb.
1. TunoBble 3a1aHN 1)1 OLEHUBAHUSA Pe3yJIbTATOB CHOPMHPOBAHHOCTH

komnereHuun OIIK-5 Ha ypoBHe «3HaTh»:

1)
2)
3)
4)

1.Yaime Bcero AJisi BbIPAsKeHUs] KOHUEHTPALMH UCIIO0/Ib3YI0T

MAacCCOBYIO JIOJTI0, MOJISIDHYIO KOHIICHTPALIUIO, MOJIBHYIO JIOJTEO

napLraIbHOE TaBJIeHHE, IPOLIEHTHYIO KOHIIEHTPAIIMIO, O0IIee YMCIIO PACTBOPEHHBIX BEIIECTB
KO3(h(PHIMEHT PACTBOPUMOCTH, PACTBOPUMOCTH, OOBEMHYIO JIOJI0

YHCJICHHOE 3HaueHUe IUIOTHOCTU pacTBopa, KO3(PULMEHT NPEIOMIICHUS,
AIIEKTPOIIPOBOIHOCTH PACTBOPA

2.0cMoTHYecKoe AaBJjieHHe 0o0Jibllle MPH OJMHAKOBOH MOJISIDHOW KOHLEHTPAIMH Yy

pacTBopa

1)
2)
3)
4)

1)
2)
3)
4)

3HAThb
1)
2)
3)
4)

1)
2)
3)

CsH1206

C12H2011

CO(NH.).

NaCl

3. Ou3NKo-XMMHYeCKHe CBOICTBA BO/AbI

XOpOIUMH pacTBOPUTEb KUPOB

XOpOILIMIA pacTBOPUTED MUHEPATIbHBIX BEILIECTB, OEJIKOB, YIJIEBOJOB

00J1a/1aeT BBICOKON BSI3KOCTBIO

BOJIa 001a1a€T MAJION DHTAJIBIINEH

4. s onpeesieHUs1 YAeJIbHOM 3JIEKTPHYECKOii MPOBOAMMOCTH PACTBOPOB HEe00X0IUMO

YACIBHOE COIIPOTUBJICHUC

OCMOTHYECKOE JTaBJICHUE

TEMIIEPATYPy pacTBOpa

IIOABU>KHOCTH HOHOB
5. MaremaTtuyeckoe Bbipa:kenue 3akona Kosbpayma
Kn= a?C

Ao=ly + lg

R=1/p

Kpurepun onenox | atana:

Kaxoe 13 TeCTOBBIX 331aHUI COEPKHUT OAMH MTPABUIBHBIN OTBET, 0003HaYEHHBIH U(POH.

[IpaBuiibHBIN OTBET olleHHBaeTcs B 1 6ai, 3a HenpaBuWIbHBIN - cTraButcs (0 0aos.

Ha | ’rame 3k3ameHa mpu NHpoBepKe TECTOBBIX 33JaHUN B COOTBETCTBHHM C CYMMOIi
HaOpaHHBIX OAJITIOB

71-100% - «3aUTCHOY;

70% u MeHbIIIE - «HE 3aYTEHO».

Il 5ran: Pemenune pacyeTHbIX 3a1a4.

Tunossble 3a1aHus 11 OLEHMBAHUS Pe3yJIbTATOB C(POPMHPOBAHHOCTH KOMIIETEHLINH

OIIK-5 Ha ypoBHe «YMeTb»

IIpumep Oniera
1. Ucxons u3 cTaHIapTHOM TEIJIOTHl 00pa30BaHUs YIIEKUCIOro ras3a (T) ¥ TePMOXMMUYECKOTO
YpaBHEHUS BBIYUCIIMTE CTAHIAPTHYIO TeTuioTy oopazoBanus N2O(r) B k[x/Moib.

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



2. Paccuuras 3nauenust A G, mokasars, uto npu 377°C mporecc uaeT caMonpor3BOJIBHO.
Nt HS e 2HI 0+ S

3. Temneparypa Kurnenus pactBopa, coaepamiero 18 r runpokcuaa kanus B 100 r Bojbl, paBHa
103,28°C. PaccumuraiiTe cTeneHp anekTpoiautudeckor aucconumaruu KOH B saTom pactBope B
nporeHTax. J0YITMOCKOMMYecKast TOCTOsIHHAs BOIbI paBHa 0,52.

4. Haiitu Oydepnyto emkocts (ocharHoi OyhepHOI cucTeMbl, €Cii Ha TUTPOBaHUE 25 MII ee
notpebdoBanoch 20 mu 0,1 H pactBopa NaOH. M3menenne pH = 4.

5. Paccumraiite DJIC raapBaHMYECKOr0 3JIEMEHTa, OOpPa30BaHHOTO IIMHKOBBIM AJIEKTPOJIOM,
onyieHHbM B 0,1 M pactBop HuTpara nunka (Il), 1 CBUHIIOBBIM 3JIEKTPOAOM, OIMYIICHHBIM B 2
M pactBop Hutpara cunna (II) (t = 25°C).

Kpurepumn onenok Il stana:
OTBeTHI Ha BCE 3a/1a4u OMJIeTa OLICHUBAIOTCS B OaJIJIaX B COOTBETCTBUU CO CIICIYIONIEH TaOIUIIeH:

Ne 3agaun KonnuecTBo 0anioB, BHICTABISIEMBIX 32 KQXKIYIO 33724y
Ecau Bce | Ecnu Bce | Ecnu nanucansl | Ecan OTBET
HAIICaHO HAIIMCaHo, HO | TOJIbKO IIOJTHOCTBIO
MPaBWIbHO U HET | IPABUJIbHBIN (hopmyibt OTCYTCTBYET WU
UCIIpaBIICHUN OTBET HE BCE  HAIIUCAHO
npenojiaBareyiell | Moxy4eH HEMPABUILHO

3amaua 1 3 2 0,5 0

Bagaua 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 BBITIOJTHEHUH MaKCUMaIbHO MOYKHO MMOy4uTh 14 6ansos. Eciu
CTyJeHT Habpan 8,5 0aioB ¥ MeHblIE, TO cuuTaercs, yto |l aTan sx3ameHa He caaH.
[ITkana oleHOK MpH MPOBEPKE paCUETHBIX 33J]au B COOTBETCTBUU C CYMMOI HaOpaHHBIX 0aJIjIOB
13,0 — 14 6a/uioB - OTJIMYHO
11 - 12, 5 6annoB — xopouio
9,010, 5 6any0B - Yy10BJ1€TBOPHUTEIbHO
8,5 0aI0B ¥ MEHBIIIE - HEYA0BJIETBOPUTEILHO

Il 3Tan: ycTHOe coOecenoBanue.

Tunosble 3a1aHusA 1J15 OLIEHMBAHUSA Pe3yJIbTATOB C(POPMHUPOBAHHOCTH KOMIIETEHIHH
OIIK-5 Ha ypoBHe «YMeTb»:

IIpuMepbI KOHTPOJIBLHBIX BOMPOCOB:
1. Knaccugukaius pactBopos.
2. [Tony4yeHne TUCTIEPCHBIX CUCTEM.
IIpuMepsl CUTYaMOHHBIX 3a/1a4:

1. CocraButh popmyinsl MULEIBl HOAMA cepebpa mpu u30bITKe Moauaa kamus. K xakomy
ANIEKTpOAY OyleT mepeMeliaThes JaHHask MULeNIa pH dJ1eKTpodopese.
2. Berauciure, BO CKOJBKO pa3 Bo3pacteT ckopocTh peakmuu 2SOzr) + Ozr) = 2SOz mpu
yBenmueHnn Temmeparypsl Ha 40 °C, ecin TemmepatypHbIii KOd(hGUIMEHT 3TOil peakIuy paBeH
3?

Kputepun onenok |1l 3rana:



Onenka «OTJIMYHO» BbicTaBisieTcs 3a MOJIHbIE U MPaBUIIbHBIE OTBETHI Ha BCE BOIPOCHI OMIIeTA.
JlomycTrMoe 4uciio HEe3HAUMTENbHBIX 3aMe4YaHUi U HeqoueToB — He Oonee nByx. Ilpu orBere
HE00XO0IMMO HCII0JIb30BATh BCIO PEKOMEHI0BAaHHYIO JIUTEPATYPY.

Ouenka «XOPOIIO» BeICTaBisIeTCS 32 NPABUIbHBIE, HO HEJOCTATOYHO IOJHBIE 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 IPyObIX OMIMOOK WU MATH HE3HAYUTENbHBIX 3aMeYaHUN
(HeoYeTOoB).

Onenka «HEY JOBJIETBOPUTEJIbHO» BoicTaBnsieTcs:

1) 3a nosHOE OTCYTCTBUE OTBETA HA JIBa U3 BOIPOCOB IIPU JOCTATOYHO NOJHOM U IPABHIIBHOM
OTBETE Ha JIPYroil BOIpoc OuieTa;

2) 3a HEMOJHBIE, HETOUHBIC OTBETHI HA BCE BONPOCHI OHMIIETA, €CIM OHHM COAEp)KaT Oosee IBYX
rpyObIX OMMOOK WK OoJiee MATH He3HAYUTENbHBIX 3aMeYaHil (HE0YETOB);

3) npu 0OHAPYKEHUH IITAPTajIoK.

BbicTaB/ieHNe UTOTOBOI OLIEHKH 32 IK3aMeH M0 JUCHUIITHHEe « 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



ITpunoxxenne Ne 2

CnpaBka

0 MaTepUAIbLHO-TEXHUYECKOM obecrieueHUuH paboueii mporpaMmbl AUCIUTUTAHBI

«XUMUI»

HanMmenoBanue crenuaibHBIX
IIOMEIIECHUN U ITIOMENIECHUHN 11
CaMOCTOSITENIbHOM PabOTHI

OCHaH_[éHHOCTB CIICLMAJIbHBIX IIOMEIICHHUN 1
IMOMEIICHH I JJIA CaMOCTOSITEILHOMI pa6OTBI

Yueonast 1a6oparopus (316)

bannepHblii cTeH1 «riepronyeckas Tadiauia
MenneneeBa»( 1 mirt.),
bans nma6.xomOunup BKJI(1 mt.),

Becnl maboparopusie Ohaus (1 mr.), Monomep
aa6bop 1160 MU (1 wrt.), Komopumerp KOK-2 (1
1IT. ),

MoounbHas croiika mig LCD (1 mr.), O6nyyaTens-
PELHPKYIATOP BO3AyXa YIBTPa()HUOIETOBBIH
OakTepuuaHbIi (1 mr.),

[Tnura snextp.Hact. Energi EN-901B (1 mT.),
Cron antuBu6pannonnsiii Becopoit COBJIAD ( 1
1IT. ),

Cron naboparopusiii Beicokuit COBJIAB 1000,1200
(1 mr.),

Cron octp.puznueckuit COBJIAB 1200 Odxi (6
1IT. ),

Croun pabounii 0o1HOTYMOOBBIH (6 1IT.), CTOJBI
nanarounsle (1 mr.),

Cryn cm-12 (5 mT.),

TaOypeT mpOMBIIIUICHHBIH BUHTOBOW C KPYTIIBIM
cugenueM (24 mr.),

Teneuzop LED TLC 55C715 cepsrii ( 1 mmir.),
Tepmocrar (1 mt.)

Tymba o moiiky 50*60 Oyk (2 miT.)
kad seiTsxHON Mod 1200 (1 miT.)
[Mkad nns npudopos COBJIAB 400,800 (3 mT.)
HIxa¢ cymmnbHbi (1 mmT.)
ka¢ HIC-80/cyxoxapoBoit/ (1 mit.)

Yueonas 1aboparopus (318)

banHepHBIi CTeH]] «TepruouuecKas Tabinna
MenneneeBa»( 1 mit.)

Becr1 1aboparopusie AND HL 100 (1 mT.)
Hocka nepensuxknas JAI1-12 (1 mt.)
Konopumerp K®K-2 (1 mr.)
Komopumerp dhoTosnekrpruyecknii
KoHIeHTpannoHHb KDK-2 (1 mt.)
OO0nyJarenb-penupKyIsSsTOp BO3IyXa
yabTpaduoneToBbIi OakTepuuIHbIi (1 mT.)
[Tnura snextp.Hact. Energi EN-901B (1 mT.)
Cromnbl manatounsie (1 mr.)

Cromnbl XT3 (9 mT.)

Cryn cm-12 (5 mT.)

Tabyper (14 mt.)

Tymb6a nox moiiky 50%60 6yk (1 mit.)
[xad BeITHKHOM (1 TIIT.)




[xad cymmneabii (1 mr.)

Yueonasi 1a6oparopus (320)

banHepHbIii cTeHA «r1epuoanyecKas Tadaumna
MenneneeBa»( 1 mit.)
bans na6.komOouaMp BKJI( 1 mmt.)
Becol ananutudeckue(2 mir.)
Becsl ananutrueckue Gibertini (1 mr.)
Konopumerp KOK-2 (1 miT.)

Kamepa xpomarorpaduueckast mop ruacTussl (1 mr.)
K®K-2-komopumerp porosnekrpudeckuii (1 mir.)
OO6ny4arenb-peupKyIsSsTOp BO3ayXa
yibTpaduoIeToBbIN OakTepuuaHbIH (1 mIT.)
[Tnura snextp.Hact. Energi EN-901B (1 mT.)
PH-metp I'omens (1 mT.)

Crou naboparopnsriii Beicokuit COBJIAB 1000,1200
(2 mT.)

Cron octp.pusnueckuit COBJIAB 1200 Odxin (6
IIT.)

TaOypeT npOMBIIITIEHHBI BUHTOBOM C KPYIJIBIM
cuneHueM (24 mr.)

Tymb6a nog moliky 50*60 Oyk (2 mit.)
[kad BeITsDKHON Mod 1200 (1 1mT.)
HIkad ans mpubopor COBJIAB 400,800 (6 mmt.)

Yuyebonasn jadoparopus (322)

banHepHbIii CTeH]] «TiepruoguuecKas Tabuna
MenneneeBa»( 1 mr.)
Becnol Texanyeckue (1 mr.)

JHocka MarauTHO-MenoBasi( 1 mit.)
Konopumerp KOK-2 (1 mT.)
OO6yyaTenb-penupKyIsITOp BO3IyXa
yabTpaduoaeTOBbIH OakTepuuuIHbIH (1 mT.)
[TnuTka 1. Meura (1 mT.)

Cromnbl na6op (1 mrT.)

Croun nanarounsiit (1 mwr.)

Cromnbl x13 (10 mT.)

Tabyper (14 mr.)

Tymb6a nox moiiky 50%60 6yk (1 mit.)
Mkad BeITsAHON (1 1IT.)
o/mmta (1 mr.)




JIMCT perucTpauvu u3MeHeHHU ¥ 10MOJHEHU Ha
B pa0o4y10 NporpaMmMy JUCHUNIMHBI « XHUMHD)

rst oOy4arormxcst 1 Kkypea

HarlpaBJieHHe oAroToBKu: JleuebHoe s1eno

dbopma 00yueHuS: OUHAsT

ITpunoxxenne Ne 3
yueOHbIH roj

HM3MeHeHus 1 JOMOJIHEHUS B pa6oqy}o nporpamMmmy IUCHUILNIMHBI paCCMOTPCHEBI HA

3aCCIaHuHn Kacb CIAPbI « »

20

3aB. kadenpoii

noonuce

(DUO)

Coneprxkanrie U3MEHEHUI U TOTIOJTHEHUN

T. (mpoTokoi Ne )

Ne | Pa3gen, nyHKT, HOMEp
1/ | cTpaHuIlsl, ad3all

Crapplil TEKCT

HoBelii TexeT

Kommenrtapuit

WIN|F-




ITpunoxenne Ne 4
®OI'bOY BO TBepckol rocy1apCTBEHHBIM MEIUIIMHCKUN YHUBEPCUTET
MunucrepcrBa 3apaBooxpanenus Poccun

Kadenpa xumuu

MMACHOPT YCIIEBAEMOCTHU CTYJIEHTA (B 6amnax)

®.1.0.
®DakynbTeT JeYeOHbI

I'pynima

Pa3padoranu nacnopr: 1.0.H., npod. [.M.3ybapesa, x.6.H., nouent I'.E.bopnuna, x.x.H.,
nouent H.I1.Jlonuna

Teepnb

2023



Yueonsrii roa (2023-2024)

1 cemecTp

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

2. Odopmiienue JJadOpaTOPHOro KypHAaJaa
Nrtorosas oueHka:

3. IlpakTHYeckue HABBIKH
Hrorosas ouenka:

4. YUPC (nanucanue, opopmiienue pedepara u npe3eHTaIlu, BHICTYIUICHHE C JOKIAI0M
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 6aa1a ouenka «OTIMIHO»
26-29 6a/1;10B oleHKa «XO0pouIo»
23-25 6aJJ10B OLIEHKA «Y 10BJIETBOPUTEIBLHO»
CryaenTtbl, Ha0paBuiue MeHee 23 0a/1JI0B, 00513aHbI C1aBATh 3K3aMeH 10 JUCHHUILINHE
«XuMHD»

Otpaborkn NPONyIIEeHHbIX JIa00PATOPHO-NIPAKTHYECKHUX 3aHATHH no
YBa:KMTEJbHOM NPUYMHE OLIEHUBAKTCSA B 0a/1ax 3aHATHS, 0€3 YBaKUTeJbHOH NPUYUHBI —
MuHyc 50% ot 6as10B 3aHsATHA. OTPaOOTKM TEOPUU U TECTOB IPOBOJATCS MUCHMEHHO.

[Tponycku nabopaTOpHO-TIPAKTUYECKUX 3aHATUH 0e3 OTpPadoTOK CO CHOpaBKOW H3
JIeKaHaTa OlleHUBaloTCA B 4 Oanna.

bonycsl
Jl51s moolpeHrs akTUBHO padOTAOIIUX CTY/IEHTOB B KOHIIE CEMECTpa HAUUCISIOTCS OOHYCHI.
3T0 nmpeMuanbHble 6auIbl, KOTOPBIE HE SBISIOTCA 0053aTEIbHBIMUA M MOT'YT CYMMHPOBAThCS
TOJIBKO C IPOXOAHBIM PEUTHHIOM.
e Crenposslii gokian CHO Ha kadeapanbHbIX 3aceiaHusIX — 5 0aoB.
e Pabora B skcnepumenTanbHoi cekunn CHO — 10 Gaios.
e Jloknan Ha utoroBoit koHpepenun CHO Ha xadenpe —5 6annos
e BricTymieHnue Ha CeKIIMOHHOM 3acenanuu uToropoi koHpepenuun CHO TTMY — 10
6amioB
e JlumnoM noOenuTenst Ha UTOTOBOM BHYTpHBY30BcKOi KoH(Mepenuun CHO — 10 6amioB
Crucku crynentoB CHO ¢ Temamu COTIacOBBIBAIOTCS U YTBEPKIAIOTCA 3aB.Kadeapoii ¢
OKTsI0ps 110 HOsIOpb. B kpykok CHO npuHUMaroTCs CTy€HTHI, HE MPOMYCKAIOIINe
IIPAKTUYECKHX 3aHATUHN U 3aHUMaroIuecs Ha 4-5.




HITpadsl
Haumcnstrorest B KOHIIE ceMecTpa:
e [Iponymennas 0e3 yBaKUTEIbHOW IPUYMHBI JEKIHS — (MUHYC) 3 GaJljIoB.

JInyHas noanuch CTyJA€HTa
IMoanuck npenoaaBaTeast

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



