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|. llosicHuTeIbHASA 3aNIMCKA

Pabouass mporpamma AWCHMIUIMHBI pa3pa0oTaHa B COOTBETCTBUH ¢  (herepaibHbIM
TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CcTaHAapToM Bbicuiero oOpasoBanus (PI'OC BO) mo
Hanpasienuto 31.05.02 Ilequarpusi, yreepkaeHabM [Iprkazom Muoopuayku Poccun ot 12.08.2020
N 965 (pen. ot 27.02.2023) «O6 yrBepkIcHUH (eaepaIbHOIO FOCYIapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa BBICHIETO0 OOpa3oBaHUS — crenuanureT o crernuansHoctd 31.05.02 Tlemmarpusi», ¢
yu€TOM PEKOMEHIAIM OCHOBHOM MPOQeCCHOHAILHON o0pazoBarenbHol mporpammbl  (OITOIT)
BBICILIETO 0Opa30BaHUsl.

1. Heap u 3212491 AUCHHILTHHBI
[lenpt0  OCBOGHMS  JHCIMIUIMHBI  sIBISIETCSs  (OpPMUPOBaHHE Yy  OOyYarOIIUXCS
o0mIenpoeCCHOHATBHBIX KOMITETCHIIMN I OKa3aHWs KBATH(DUIIMPOBAHHON MEIUIIMHCKON
MIOMOIIM B COOTBETCTBUU C (peIePATBHBIM TOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM.
3aiayaMy OCBOCHUS TUCIUTLINHBI SBIISTFOTCSL:
e (opmupoBaHUE y HACEIICHNUS, TAIIICHTOB U WICHOB UX CEMEH MOTHBAIIUH, HAITPABICHHON
Ha COXPAHEHUE U YKPEIUICHUE CBOETO 3JI0POBbSI U 3JI0POBbS OKPYKAIOIINX;
® aHaIM3 HAYYHOW JHUTEpaTyphl W O(PHUIMAIBHBIX CTATHUCTUYCCKUX O030pOB, ydacTHE B
MPOBEJICHUN CTATUCTHYECKOTO AaHallM3a W IYOJWYHOE TIPEICTABJICHUE TOTYICHHBIX
pe3yJIbTaTOB,
® yYacTHe B PEUICHUM OTICIIBHBIX HAYYHO-HCCIICOBATCIHLCKAX W HAyYHO-TIPUKIIATHBIX
3amad B 00JacTH 37paBOOXpPAHEHUS MO JHATHOCTHKE, JICUCHUIO, MEIUIIMHCKOM
peadbmMTaK U 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 TIATOJOTMYECKUE TPOIIECCHI | OMOIOTHUECKUX 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 (ONpenessiTh
HApyHmICHUS  KUCIOTHO-IIEIOYHOTO

pasnoBecust (KLL[P)).
Nonks-2 [Tpumensier | U/ OIIK 5.2
AITOPUTM KIIMHUKO- | 3HATH: PU3UKO-XUMHYECKHIE OCHOBBI
nabopaTopHOi Y | ¥ IPUHITUIIBI paOOTHI 000PYIOBAHHMS,

(YHKIIMOHAIILHOM IIPUMEHSIEMOT0 B KIIMHUKO-




JMAarHOCTHKU TIPU  PEIICHHU
npodeccnoHanbHBIX 3a1a4.

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

JMAarHOCTHKU TIPH  PEIICHHU
npodeccnoHanbHBIX 3aad.

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.

YMmern: HWHTEPHPETUPOBATH
PpE3yABTAaThI KIIMHUKO-T1a00paTOPHBIX
UCCIIEIOBaHUN U (PYHKIIMOHATIBHOM
JTMAarHOCTHKH.

3. MecTo AUCHMILIMHBI B CTPYKTYpPe OCHOBHOI NPO(hecCHOHATBLHON 00pa30BaTe/IbHOI
NMPOrpaMMbI
Juctummza «Xumus» Bxoaut B O6s3atenbHyro yacTh bioka 1 OIIOII ciermanurera.

1) Jlyist yCHeIHoro 0CBOSHMSI TUCIMILTHHBI YPOBEHb HAYaIbHO# MTOJITOTOBKU JIOJDKEH BKIFOYATD!
e Xxopomme 0a30Bble 3HAHUS [0 JAHHOM JUCLUUIUIMHE, [IOMy4YEHHbIE B CpeIHEM
00pa3oBaTeNIbHOM YUPESIKICHUN
® TIOHMMaHUE M aKTUBHOE MCIIOJIb30BAHUE XUMUYECKON TEPMHUHOIOTUN
® HaBBIKM pEILIEHUs 33]a4 110 00IIel, HEOPraHUYECKON XUMUU
® HABBIKM HAMHCAHUS XUMHUYECKHUX CHUMBOJIOB, (JOPMYJT BEHIECTB MO HEOPTraHUYECKOU

XUMHUHU, XUMUYECKUX PEAKIIMMA O BCEM U3Y4aeMBbIM pa3ziesiaM XUMHH, COCTABIIATh CXEMBbI

AIIEKTPOHHOTO CTPOCHHUSA, DOJEKTPOHHBIE U  JIEKTPOHHO-Tpaduyeckue (HOpMyIbI

AIIEMEHTOB, OIpPEAEATh THUIl CBA3M B MOJIEKyJaX, KiIacCU(UUUPOBATh XUMHUYECKUE

peakuuu

® yMEHHE M0JIb30BaThCsl OCHOBHBIMU TaOJIUIIAMHU T10 MPEAMETY.
® 3HAaHMUS OCHOBHBIX TIPABWJI TEXHUKU OE30MAaCHOCTH TMpHU paboTe B XUMHUYECKOM
naboparopuu, 3HAHHUS MPOCTEHIIET0 J1a0OpaTOPHOTO OOOPYAOBAHUS M XUMHUYECKOU

MOCY/TbI

2) CopmepxaTelbHO AUCIMIUTHHA «XUMUS» OObEIHHSET H30paHHbIE pa3aelibl OOIICH,
HEOpPraHU4YecKo, (PU3NUECKO, KOJTOUTHON U aHATUTUYECKON XUMHUH, UMEIOIINX CYIIECTBEHHOE
3HaueHue A1 (QOPMUPOBAHUS €CTECTBEHHO — HAYYHOTO MBIIUICHUS CIEIHUATNCTOB
MeauIMHCKoro npoduiisa. Kaxaplii pa3aen AUCHUILIMHBI BOOPYKAET CTYACHTOB MEIUIIMHCKOTO
BYy3a 3HAHHUSIMH, KOTOPBIE EMY HEOOXOIUMBI IPU PACCMOTPEHUU (PU3UKO — XUMHUECKOH CYITHOCTH
Y MEXaHH3Ma IIPOLIECCOB, MPOUCXOSAIINX B OPraHU3Me YeJIOBEKa Ha MOJIEKYJISIPHOM U KJIETOYHOM
YPOBHE; pacCMaTPUBAET 3TH MPOLECCHI C FHEPTETUUECKON U KHHETUYECKOW MO3UINH, GOPMHUPYET
YMEHHE BBIMOIHITh PACYEThl MAPAMETPOB ITUX MPOIECCOB, MO3BOJSIET Oosiee TITyOOKO MOHATH
(GYHKIIMH OTAENBHBIX CUCTEM OpraHMU3Ma B LIEJI0M, a TAK)KE €ro B3aUMOJIEICTBHE ¢ OKpYXKaroIlen
cpenou.

Jannast jauciuruiiHa siBisieTcss 0a30BOM 4acThiO JUISI W3YYEHHUS MOCIEAYIOIIMX JUCLUILUIAH
€CTECTBEHHOHAYYHOTO IIUKJIA: OMOXUMUST; HOpMalTbHasK (PU3UOJIOTHSE, TATO(PU3NOIOT s, KITMHUYECKAs
narogu3nosorus; (papMakoIorus.

4. O0bEéM TUCHUILIMHBI COCTaBIIACT 5 3adeTHRIX eauHuI, 180 akaIeMIYeCKHUX 4acoB, B TOM
yrcie 70 yacoB, BBIZICJICHHBIX HA KOHTAKTHYIO Pa00Ty 00yJaroIuXcs ¢ mpernoaaBareneM, u 110 yaco
Ha CaMOCTOSITENBbHYI0 paboTy oOydaronmxcs (56 4acoB Ha CaMOCTOSITENIbHYIO paboTy U 54 daca Ha
MIO/ITOTOBKY K 9K3aMEHY).



5. O6pa3oBare/ibHbIE TeXHOJIOTHHT
B mporecce ocBOeHHS AUCHUITIMHBL 7151 HOPMHUPOBAHHS KOMITETSHIIH HCIIOIb3YIOTCS:
e o0Opa3oBareibHbIEC TEXHOJIOTHU:

- JIeKUUsS-BH3yaJH3alus

- mpoOieMHas JeKIus

- 1abopaTOpHBIA MPAKTUKYM

- Macrep-Kiacc

- yueOHO-HcCIIeJ0BaTeNbCKas paboTa CTyIEeHTOB

- METOJ MaJbIX TPYIII
. (bopMBI TEKYIIETO ¥ pyOE)KHOTO KOHTPOJISI YCIIEBAEMOCTH |

- TECTHpPOBaHUE

- OLCHKA OCBOCHUS NMPAKTUYECKUX HABBIKOB

- pelIeHHEe CUTYallMOHHBIX 3a]a4

- KOHTpoOJIbHas pabota

- HaIMCaHWE U 3aluTa pedeparos

- coOecenoBaHUeE IO KOHTPOJIBHBIM BOIIPOCAM

- TOATOTOBKA JOKJIaja
DJeMeHTHI, BXOIAIINE B CAMOCTOSTENBHYIO padOTy CTYJEHTa: MOATOTOBKAa K CEMHUHAPCKUM M
NPaKTHYECKUM 3aHSATHSAM, PEIICHHE PACUETHBIX U CUTYallMOHHBIX 33/1a4, HalMcaHue pedeparos,
pabota B lHTEpHETE, MOATOTOBKA K 3K3aMEHY.
B pamkax n3ydeHHs AMCHMIUIMHBI MPEIYCMOTPEHBI BCTPEUU C MPEICTABUTEISIMH POCCHICKUX
BY30B u HayuHO-MCCIIEIOBATENbCKUX MPEANPUSTHA, TOCYAAPCTBEHHBIX M OOMIECTBEHHBIX
OpraHM3aluii, MacTep — KJIAacChl KCIEPTOB U cnenuanuctoB no temMam «HK-crexkrpomerpusi».
«CocTOsIHUS BOJBI B OMOJIOTHYECKUX U MOJICITBHBIX CUCTEMAaX)».

6. @opMBbI NPOMEKYTOUHOM aTTecTALUN
ITo 3aBepiieHnM 00yueHHs JUCIUILIMHE «XUMUs» B | cemecTpe MpoBOANTCS TPEXAITAITHBIA IK3aMEH C
HCIIOJIb30BaHUEM PE3YIbTATOB OaNTbHO-HAKOITUTEILHON CUCTEMBI (TIPUIIOKEHHE 5).

1. YueGnasi nporpaMma AMCHMILIMHBI
1. Conep:xanue TUCHUILIHHBI

Mopnyas 1. Y4enue o pacTBopax.
1.1. PactBOpBI

1.1.1. CrocoObl BbIpaK€HHMsS KOHIIEHTPALlMM PacTBOPOB: MaccoBas JOJis BEIIeCTBa B
pacTBope, MOJspHas, HOpMajibHas (MOJIsipHasi KOHIIEHTpAlUsl SKBHUBAJIEHTa), MOJISJIbHAS
KOHIIEHTpalus pactsopa. TUTp pacTBopa.
1.1.2 Konnentpanus. [lepecder oqHOro Buja KOHIIEHTPALUA B APYTOW.
1.1.3 KonnuratuBHble cBOicTBa pacTBOpoB. OcMoc. OcMoTHuUecKoe AaBieHe. 3akoH BaHT
— Todda nna nHesnexkTpoautoB u  3nekrpoautoB. OcmomnspHocTs. W30-, rTHMIO-,
TUIIEPTOHUYECKHUE PACTBOPBI.
1.1.4 3akons! Payns st HE’NEKTPOJIUTOB W BIEKTPOIUTOB ['a30Bble 3aKOHBI (3aKOHBI
I'enpu, HanproHa u CeueHoBa). [umepOapuueckass OKCUTE€HAIUs — IPHUMEHEHHE B
HneAUaTPUHU.

Py6eskHbIi KOHTPOJIb - KOHTPOJIbHAs paboTa.

Moayab 2. JjieMeHTbl XMMHU4Y€CKOH TePMOAMHAMMKH U KHHETHKH.
2.1 OcHOBHBIE OHATHUS XUMUYECKON TEPMOJUHAMUKH.
2.1.1 [IpeameT 1 METOIBI XUMHUUYECKON TEPMOJIMHAMUKHU. B3anMOCB3b MEXK Ty MpoIieccaMu
oOMeHa BeIIeCTB ¥ YHEPTUH B OpraHu3Me. XuMU4ecKasi TepMOIUHAMUKA KaK TeOpeTUIecKas
OCHOBa OModHepreTukH. KamopuitHOCTh MUIIEBBIX MPOAYKTOB. PacueT moTpebHOCTEH AeTei
B IMIICBEIX BEIIECTBAaX-0COOCHHOCTH.



[lepBoe Hauano TepMoAMHAMHKHU. OHTanmbnus. CTaHgapTHas SHTAJIbBIMA OOpa30BaHMUA,
CTaHJapTHas HTAJbIINA cropaHus. 3akoH l'ecca u cinencTBus u3 Hero. TepMoxuMUUecKue
nporieccel. [I[pumeHenne nepBoro Hauana TepMOJUHAMUKH K OMOCHCTEMaM.

Bropoe nHawano tepmoauHaMuku. OOpaTumble U HEOOpaTHUMbIE B TEPMOAMHAMUYECKOM
CMBbICIIE Tpouecchl. JHTponus. OHeprust [ubGb6ca. TepMonuHaMHUYECKHE YCIOBHUS
paBHoBecusl. CrangapTHas sHeprus 'u60ca obpazoBanus. [IpuMepsl 3K39proHUYECKUX U
SHJIPPrOHUYECKUX MPOIECCOB, MPOTEKAOMMX B opranu3me. [IpaBuno [lpuroxuna.

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
MUKPOTETEPOreHHBIE; PEAKIIMH MPOCTHIE U CI0KHBIE (MapasuiesibHbIe, OCIE0BATEIbHBIE,
COTpsKEHHbIE, IenHble, (poToxumuueckue). CKOpocTh peakuuu. 3aKOH JEHCTBYIOIIUX
Macc. Kunernueckoe ypaBHeHue peakuui. [lopsaok peakunu. MoneKkynsspHOCTb peaKIiH.
3aBHCHUMOCTh CKOPOCTH pe€aklUUWd OT TeMIlepaTypbl. TemmeparypHblii kod¢hduireHt
CKOPOCTH PEAKIIMHU B €r0 0COOCHHOCTH JIJIs OMOXUMUYECKUX MTPOIIECCOB.

2.2.2 Karanu3. Buabl karanuza. @epMeHTATUBHBIN Katanu3. YpaBHeHHe Muxasnuca —
Menten. Xumuueckoe paBHoBecue. [Ipuniun Jle [larense u ero 3HadyeHue I )KUBBIX
OpraHU3MOB.

Py0e:xHbIN KOHTPOJb - KOHTPOJIbHAs paboTa.

Moayas 3. OcHOBHBIe THNBI XUMHYECKHMX PABHOBECHIi M TPOIECCOB B
JKH3HeIesITeJIbHOCTH.
3.1. Bydepusie pacTBOpBHL.

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

3.1.2. KucnorHo-menoynoe paBHoBecue. PH BaxHeWmmx Omoxumkocteil (KpoBH,
KEIyJOYHOT'O COKa, CJIOHBI, CEKpeTa IOKeIyA04HOM kemne3bl). OcobeHHoCcTH
Hapymenus KIIIP B nerckoM Bo3pacrte

3.2 KoMmiaeKkcHBIE COEAMHEHUS.
3.2.1 OcHOBHbIE TONOKEHHUS KOOPAWHAIMOHHON Teopuu. JleHTaTHOCTH JIUTaHJIOB.
Peakiiun o0pa3oBaHusT KOMIUIEKCHBIX coenuHeHH. KoHCTaHTa HECTOMKOCTH W
KOHCTaHTa YCTOMYMBOCTH KOMIUIEKCHOTO HoOHA. IIpeacTtaBieHuss O CTpOECHUH
MeTauI0OQepMEHTOB H  JPYrMX OHOKOMIUIEKCHBIX COEJUHEHUW (reMorjoOuH,
[IUTOXPOMBI, KoOanmamMuH). MeTamioauran oI TOMEeOCTa3 ¥ MPUYHUHEI €T0 HapyIIeHUs
B IeuaTpuu. MexaHn3M TOKCHYECKOTO JEHCTBUS TSKEITBIX METAIIIOB M MBIIITBSKA.

3.3. DAEKTPOXUMHUS

3.3.1. DnexTponpoBOTHOCTh OHOXHIKOCTeH u TKaHed. Peorpadus. OCHOBBI
AIIEKTPOKAPANOTPAPHH. Honodopes. DNEeKTPOCTUMYIISIIHSL. Juatepmus.
VYipTpaBeICOKOYACTOTHAS Tepanus. Peduekconorus.

1.3.2. Vpasuenne HepHcra. ['ampBaHWdYeckne 3JeMEHTHL. PeIOKC — MOTEHIIMAIEI.
VpaBuenne Ilerepca. OKHUCIMTENIBHO — BOCCTAHOBUTEJIbHBIE MOTEHIMANIBI
OMOJIOTUYECKUX CUCTEM. MemOpaHHBII IIOTEHIIHAI. BbuonoreHmanel.
OnektpodopeTudeckue METOAbl HWCCIECIOBaHUS B MEAWIHUHE W TICAUATPHH.
[ToTeHIIMOMETPUYECKUI METOJ OINpENENCHHUs] BEIIECTB, KaK OPraHUYECKUX, TaK W
HEOPraHUYECKUX.



PyGeskHblIii KOHTPOJIb - KOHTPOJIbHAS padoTa.

Monayab 4. ®U3MKO-XUMMS NMOBEPXHOCTHBIX SIBJICHUI, IMCIEPCHBIX CHCTEM U PACTBOPOB
BMC
4.1. TereporenHoe paBHOBecue. I[lOBEpXHOCTHBIC SIBJIEHHS Ha MOJBWKHBIX H
HETOABIKHBIX TPAHUIIAX.
4.1.1. AncopOunoHHbIE paBHOBECHS U MPOIIECCHI HA MOABIKHBIX IpaHUIAX pa3zena
¢a3. TloBepxHocTHas sHeprusi [ M60ca U MOBEPXHOCTHOE HATSDKCHHE. Y paBHEHUE
['u6G6ca. [IoBepXHOCTHO — aKTUBHBIE M MOBEPXHOCTHO — HEAKTHUBHBIC BEIECTBA.
[TpaBmio Mrokmo — Tpaybe. M3orepma aacopOumu. OpueHTamusi MOJEKYJI B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6uomemMOpaH. AncopOIMOHHbBIE paBHOBECHS Ha
HETOABIDKHBIX T'paHUIax pasaena ¢a3. dusndeckas aacopOUHs U XeMOCOPOIHAL.
AncopOuusi ra3oB Ha TBEpAbIX Tenax. AAcopOIusi U3 pPacTBOPOB. YpaBHEHUE
JIsurmiopa. [lpaBuio BeIpaBHHBaHUS TOJsIpHOCTEH. M30uparenbHas ancopOrus.
3HaueHue aJICOPOIIMOHHBIX MPOLIECCOB IS KU3HEIEATEIbHOCTH.
4.1.2. Xpomarorpadus. [Torsatue o meTomax aacopOIMOHHON, pacpeaeTuTeIbHON
U HoHOOOMeHHOW Xxpomarorpaduu. TonkocnoiHas xpomaTtorpadus, OymaxxHas
xpomarorpadus. IlpumeHeHne B MEIUKO-OMOJIOTHYECKHX W KIMHHUYECKUX
UCCJICJIOBAHUSIX.
4.2. ®u3NKO-XUMHUSI TUCTIEPCHBIX cucTeM. Kommonsl.
4.2.1. Knaccudukanus nucrepcHbix cucteMm. KotoumHbie pacTBOpbl. MeTombl
MOJIyYECHHUSI U OUYUCTKHU KOJUIOMIHBIX PACTBOPOB. PUZUKO — XUMHUYECKHE TIPUHIIHIIBI
(GYHKIIMOHUPOBAHUST HUCKYCCTBEHHOM MOYKU. CTpoeHHe KOJUIOMAHBIX YacTHll.
MexaHu3M BO3HUKHOBEHHUS JJIEKTPHUECKOTO 3apsga KOJUIOMJHBIX YaCTHIL.
DNEKTPOKUHETUYECKHUE SIBICHUS, UX 3HAUCHUE JIJIs1 OMOJIOTHU U MEIULIUHBI.
4.2.2. Koarymsmus. [pasuno lynsne-I'apan. Ilentuzanus. Komtonanas 3ammuTa.
3Ha4yeHue A1 MEJUIMHBI.

4.3. ®dusnko — xumus pacrsopos BMC

4.3.1. Boicokomonekyisipuele coeauHenus (BMC): onpenenenue, kinaccuduxanus,
CTPYKTYpa, MeTOJIbI osryueHusi. CxonctBo u otiimuue pactBopoB BMC ot ruznpodoOHbIX
3071€H.

HabGyxanue u pactBopeHre 6uononuMepoB. MexaHusM U (pakTopsl, BAUSIOLINE HA
HaOyxanue. Ctenenp HaOyxaHus. JInorpomnusle psanasl odmeiictepa. M3oanekTpruyeckoe
COCTOSIHME W H303JeKTpuyeckass Touka OenkoB. Ilporecchl HaOyxaHUST B IKUBBIX
OpraHusMax, uX OMOJOru4ecKoe 3HaYeHHE.

Bsskoctes pactBopoB BMC: nocTtosiHHas1, aHOMallbHasA, OTHOCUTENIbHAS, yIEIbHas,
NIPUBEJICHHAsd M XapakTepUCTHYecKas. YpaBHeHHWs OuHmTeiiHa u llltaynuerepa.
Buckozumerpusi. BA3kocTs KpoBU M JPYTrUX OHOIOTUYECKHUX JKUAKOCTEH.

OcMoTHYecKkoe MJaBJCHHUE PACTBOPOB OmoOmoIMMepoB. YpaBHeHue [ammepa.
[MonmmanexTponutel. MeMmOpanHoe paBHOBecHe JloHHaHa, €ro 3Ha4YeHHE B IPOLECCax
perynsauuu Metabonu3ma BemecTs. OHKOTHYECKOE /1aBJIeHUE TKaHe U KpOBH.

4.3.2. ®axtopsl ycroitunBoctu pactBopoB BMC. BricanuBanue 61omosumMepoB u3
pactBopoB. Koanepaius, e€ poib B OMOJIOTHYECKUX CHUCTEMAX.

3actynHeBanue pactBopoB BMC. Mexanusm u  (akTopbl, BIMSOLIME Ha
3actynHeBaHue. I'enu (CTynHHM): KiaccuUKanus, CTpyKTypa, cBoMcTBa. TUKcOTpomus,
cuHepe3uc. buonormueckoe 3HadeHue mporeccoB crapeHus reneil. Huddysus wu
NepuoaNYecKre peakuu B ressix. [lpuMenenue resiei B neguaTpun.

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 = padoty IK3aMeHy 0
= == = b‘
Z > 3 =
2 g2 2 S
C o
g =
1 2 3 4 5 6 7 8 9 10
1. 2 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, JIIT C,3C,PJ
3.2. 3 X M, JIIT T,C,3C
3.3. 6 X M, JIIT T,3C,C, KP

9




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-ucciredosamenvcras paboma cmyoenma (YUPC), nabopamopusiii npaxmuxym(JI11).
Dopmbl meKyuwie2o u pyoexncnozo konmpons ycneeaemocmu. T — mecmuposanue, I1Ip — oyenka oceoenus npakmuyeckux Hagvikog (ymenutl), 3C —
pewenue cumyayuonHuix saday, KP — konmponvnas paboma, P — nanucanue u 3awyuma peghepama, C — cobecedosaniie no KOHMpo.ibHbIM 60NPOCAM,

Il — noocomoska doknada u op.




I11. ®onp onleHOYHBIX CPEACTB A1 KOHTPOJIsI yPOBHA c)OPMHUPOBAHHOCTH KOMIIETEHLHH

(mpuwiio:xenue Nel)

1. OueHouHble cpeACTBA 1JIsl TEKYLIEro, B T.Y. py0esKHOr0 KOHTPOJIsl yCIIeBaeMOCTH
®opmupyemasi komnerenusa — OIK-5 («3HaTb»)

IIpuMepsl 3a1aHNH B TecTOBOM opMe

Buvioepume ooun npasuivrwlit omeem:

1. MoasipHasi KOHIIEHTPAaUHsl PpacCYNTHIBAETCHA MO popmyie

D oy = ey = Wmagmtaiemy bon]
2 Cpy = M(?—l(a]:)]??.(l}?—oinﬂ)’[MOHB/KF]

9 € =Y = ey Gy e
B €, =G = sy o]

OTtBer: 3
O6ocHOBaHMe: MOJISIPHAsT KOHIICHTPAIWs SKBUBAJICHTA — 3TO OTHOIICHUE KOJIMYECTBA
9KBHBAJICHTA PACTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa

2. MoJasipHasi KOHIEHTPAIUA YKBHBAJIEHTA PacCUNTHIBaeTcs Mo gopmy.Jie

— n(B—Ba) _ m(B—Ba)
1) Cm T m(p-tens) — V(s—Ba)m(p—Tens) :[MOHB/KF]
_ m (B—Ba)-1000
2) Cm ~ M (s—Ba)-m(p—tcmn) ,[MonL/Kr]
_ n(s—Ba) _ m(s—Ba)
3) C= V(p-pa) = M{(s—Ba)V (p—pa) Y[MOHB/H]
4) _n (B-Ba) _ m(s—sa)
C3 “ V(p-pa) ~ M, (s-Ba)V (p—pa)’ [Moms/n ]
OTtBert: 4

O0ocHOBaHMe: MOJISIpHAsl KOHLIEHTpALUs SKBUBAJIEHTA — 3TO OTHOUIEHUE KOJIMYECTBA
HKBHMBAJIEHTa PAaCTBOPEHHOTO BEILIECTBA K 00BEMY pacTBOpa

3. MoasbHas KOHIEHTPALHUS PaccUYuThIBaeTcs mo gpopmyae

_ Nn(s—Ba) _ m(B—Ba)
1) Cm ~ m(p-tens)  V (B—Ba)m(p—tens) ,[MonL/Kr]
_ m (8—sa)-1000
2) Cm = M (5—sa)-m (p—ren ) ,[MOJ’IL/KF]
_ n(s-sa) _ m(B—Ba)
3) C= V(p—pa) — M (s—sa)V (p—pa) ,[MOJ‘IL/J'I]
_ Ny(e-Ba) m(s-Ba) o]
4) "’ V(p-pa) M, (8-Ba)V (p—pa)’
Ortger: 1

O0ocHoBaHHe: MOISIbHAS KOHIOCHTpaUd — 3TO OTHOICHUC KOJIMYCCTBA PACTBOPCHHOI'O
BCIIECTBA K MaCcCe€ paCTBOPHUTECJIA.

4. KucI0THOCTHL PacTBOPOB MNPHHATO BBIPAXKATH 4Yepe3 BOJAOPOAHBIN
nokasareJib (pH pacTBopoB), paccuuTbiBaemMblii o popmy.ie...
1) pH=Ig[H"] 3) pH=-lg[H"]
2) pH=-lg[OH] 4) pH=-1n[OH]



OTtBet: 3
O0ocHOBaHMe: [T0Ka3aTeIb B XUMUHU — 3TO OTPUIATCIILHBIN ICCATUYHBIN JIorapu@M OT
HeKOTOPOfI BCJINMYHHDBI, KOTOpaSI HpI/IHI/IMaeT MaJIbIC 3HAUYCHMU.

5. 3unauenune pH uncroii Boas! npu 25°C cocrasisierT...
11 2) 7 3)0 4) 10
Otser: 2
O6ocnoBanne: py 25°C KOHIIGHTpAIMs ITPOTOHOB Boopona H B uncroii Boze coctapmser 107
monb/11. pH = -Ig[H*] = -Ig107 =7

KpuTepuu o1ieHKH TeCTOBOT0 KOHTPOJIA: 32 KK/IbIN MPABHILHBIA OTBET BBICTABIETCS 1 Oas.
[Tpu mpoBepKe TECTOBBIX 33/IaHUi B COOTBETCTBHHU C CYMMO# HaOpaHHBIN OAJLIOB

71-100% - 3auTeHo

70% ¥ MeHbIIIE — HE 3a4TEHO

®opmupyemas komnerenuusa OIK-5 («Ymern»)

IIpumepbl KOHTPOJIBLHBIX BOIPOCOB:

1.B uyem 3axiroyaercsi 3Ha4EHHE PACTBOPOB JUISl KU3ZHEIAESATEIbHOCTH OpraHuzMoB? YUto
TaKoe KOHLICHTPALMOHHBIN romeocTas?

2.YT0 Ha3bIBAIOT THAPODMIBHEIMA U TUAPOPOOHBIME (PYHKIIMOHAIBHBIMA IpynmamMu? Uro
Ha3bIBAIOT AU(PUILHBIMU BELIECTBAMU?

3.Uto Takoe muddy3us? Kak maremaTmuecku ommchiBaeTcsi mpouecc auddysun? YUro
Ha3bIBAIOT NIACCUBHBIM M aKTUBHBIM TPAaHCIIOPTOM BEIIECTB?

4.Y10 Ha3BIBAETCSI OCMOCOM U OCMOTHYECKHUM Z[aB.]'ICHI/IeM‘.7 Kak marematnuecku BBIPa3uThb
3aBHUCHUMOCTh OCMOTHYECKOTO JaBIIEHUSI OT KOHIICHTPAIMU PACTBOPEHHOTO BEIECTBA
(1711 HEPEKTPOIIUTOB, AIEKTPOIUTOB U BEIIECTB, O0OPA3YIOIIUX aCCOIUATHI)?

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

Kpurepun onenkn:

Onenka «OTJIMYHO» BbIcTaBiIsSIETCS 3a MOJHBIA M IPAaBWIBHBIM OTBET HAa BOIPOC.
JlonycTMoe 4nuciao He3HAYUTENbHBIX 3aMEeYaHUil U HEZJ0UETOB — He 00Jiee OJTHOTO.

Onenka «XOPOIIO» BeIcTaBisieTCs 3a MPaBUIIBHBIN, HO HEOCTATOYHO MOJIHBIN OTBET Ha
BOIPOC, MPU HAIMYUH 2 HE3HAUUTEIbHBIX 3aMeUaHul (HEJ0UETOB).

Ouenka «YAOBJIETBOPUTEJIBHO» BricTaBisieTcs 3a HEMOJIHBINA, HETOUHBIA OTBET Ha
BONPOC, IPHU HAIUYUH OJHOM rpy0oit ommOKy min 3-4 He3HAYUTENbHBIX 3aMe4YaHNu (HEJ0OUETOB).

Ouenka «<HEYJOBJIETBOPUTEJIbHO» BricTaBnsiercs:

1) 3a TOJIHOE OTCYTCTBHE OTBETa Ha BOTIPOC;

2) Opd HAIMYMM JBYX TpyObIX omuOOK wuiau Oonee msATH
HE3HAYUTENIbHBIX 3aMeYaHHi (HeT04YEeTOB);

3) pu 0OHApY>KEHUH HIMAPTajoK.

®opmupyemasi komnerenuusi — OIIK-5 («YMern»)
IIpuMepsI pacyeTHbIX 32124

3anaua 1. B npoOupKy BHECIH MUIETKON 3 MJI pacTBOpa XJIOpUJia HATpUsl ¢ MaccoBoi aomei 0,25
% u no6asuu 0,5 M1 oHOpcKoit kposu. Temmeparypa onbita 20°C. PaccunTaiite ocMoTHUeCKOE
JIaBJICHHUE MTOJyYEHHOT'O pacTBOpA.



Hano:

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

Pppa =12l mn

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

3agaya Ne 2. [Ipu 315 K naBneHune HacelleHHOTo napa Haja Bojoi paBHO 8,2 klla nau 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(e—Ba) 36
M(s—Ba) 180

n
AP=P —P=P.

501041

0,2

AP =615-—°_

0,2+30

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

=82
n+ N

=0,2moms; N :ﬂ =30 MoJb

02
02+30

=0,054 «I[la

=0,4 mMm.pT.CT.

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

Pewenue:



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

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

K'VK OOO,

Otset: pH = 3,745

3agaua Ne 4. CocraBpTe cXeMy CEpeOpSIHO-KaJMUEBOIO TaJlbBAHUUECKOIO »3JEMEHTa U
paccuntaiite ero OJIC, eciam cepeOpsHBIA DSJEKTPOJ OIYIIEH B pPacTBOP €ro CcoJim ¢
KoHIeHTpanueir uoHoB Ag' 0,IMoIb/I, a KaAMHUEBBLIH 3JEKTPOJ - B PacTBOP €ro COJIU ¢
KOHIICHTpaIue HOHOB Cd?* 0,001 mous/1 ipu 25°C.

0 _ . 0 _

Pewenue:

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

E=E°+2%%00,  n+

Ecy/cqg = 0403+ 0’259 Ig10~ 3 =-0,403-0,0885 = —0,49158
E 4g*/ 4g =0799+ 0,059 Ig10~1=0,799-0,059 =0,74B

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

KpuTtepun oneHKH Npy pelieHHH PacYeTHBIX 32124 PyOesKHOI0 KOHTPOJISA

Onenka «OTJIMYHO» BbIcTaBNIETCS 32 TOJIHOE U MTPABUIIBHOE PEIICHNE 3aJIa4H.

Onenka «XOPOIO» BricTaBnsieTcs 3a HaIM4YKe 1 rpy0oii omMOKy MK 2 He3HAUYUTENbHBIX
3aMe4YaHui.

Onenka «YAOBJIETBOPUTEJIBHO» BricTaBisieTCs 32 HAIMYUE ABYX TPYObIX OHIMOOK
WM [ATH HE3HAYUTEIbHBIX 3aMe4YaHNul (HE104ETOB).

Onenka «<HEY JOBJETBOPHUTEJIbHO» BeicTaBIs€TCS 32 IOJTHOE OTCYTCTBUE PELICHUS
WM Hayinure 6oJiee 2 rpyObIX OMMOOK Wik OoJiee 5 HE3HAYUTENIbHBIX 3aMEUaHUH.

INPUMEPHBIE TEMbI PEGEPATUBHBIX JIOKJIAOB
Ponw ocMoca B Ornostorndeckux cucremMax. Ilma3smMonus, MUTOMN3, TEMOIU3.
[TepexncHoe OKHCIEHNE TUMUAOB. AHTHOKCHIAHTHI.
Hapymienne KuciaoTHO-IIEI0YHOTO0 PaBHOBECHSI MPU PA3IMYHBIX ATOJIOTHIX.
MexaHnu3M TOKCHYECKOT0 AEHCTBUS TIKEIBIX METAIUIOB U MBIIILIKA.
[TpumeneHue B 1eueOHON PAKTHKE HOBBIX aJICOPOIIMOHHBIX MPENapaToB.
Hcnonp3oBanue reneil B MEIUIIMHCKONW MPAKTHKE.
3arpszHenue atmochepHoro Bo3ayxa. Kucnotaeie noxau. Paszpyiienre 030HOBOTO
CJI0A.
8. DHumemuueckue 3a001€BaHUS.

NoabkowhE

Kputepun onenkn pedepaTuBHBIX JOKJIAI0B:



Onenka «OTJIMYHO» BoicTaBisieTcs 32 NPaBUIBHOE U TIOJTHOE PACKpbITHE TeMbl pedepara. [1pu
HanmucaHuu pedepara HEOOXOAUMO UCIHOIb30BaTh PEKOMEHIOBAHHYIO M JIOMOJHHUTEIBHYIO
JUTEPATYpYy.

Onenka «XOPOIIO» BeICTaBIsCTCA TPH HEJOCTATOYHOM PACKPBITHM TeMbI pedepaTa u
MCII0JIb30BaHUU TOJIBKO PEKOMEHI0BAHHOM JTUTEPATYPHI.

Ouenka «YTOBJIETBOPUTEJIbBHO» BricTaBisieTCs 3a HEMOJIHOE, HETOUHOE PACKPBITUE TEMBI
pedepara u ucnonap3oBaHue TOIbKO VHTEpHET-PECypCOB.

Ouenka «<HEYJOBJIETBOPUTEJIbBHO» BricTaBisieTCs MPU HEBBINIOJHEHUU pedepara.

Hepeqeﬂb NPaAKTUYECKUX HABBIKOB (yMeHHﬁ), KOTOpbIE HGOGXOI[I/IMO OCBOUTDL CTYJACHTY:

B nporiecce npoxoxaeHus Kypca XUMUH Yy CTYJIEHTOB JI0JKHBI OBbITH C(POPMHUPOBAHBI CIEAYIOLTUE
HAaBBIKH:

1. CamocTtosTenbHON paboThl ¢ Y4eOHON, HAYYHON U CIIPABOYHOM JIUTEPATYypOi

2. be3omacHo# pabOThI B XUMHUYECKOW J1a00OpaTOpUn M YMEHHE 00paIaThCsi ¢ XUMUYICCKOM
MOCYAIOH, peakTUBaMH, paboTaTh CO CIIUPTOBKAMH U SJIEKTPUUECKUMU TpUOOpaMu
PaboTs! ¢ mpobupkaMu 1 MEPHOM MOCYI0H (ITUIETKaMu, OIOPETKaMM )
[IpuroroBneHus pacTBOPOB 3aJaHHON KOHLIEHTPALUU
Onpenenenus pH pacTBopa ¢ MOMOIBIO YHUBEPCAJIbHOTO UHAMKaTopa U pH — meTpa
TuTpoBaHUs U NPOBEICHUS PACUETOB 10 JAHHBIM TUTPUMETPUUECKOTO aHAIN3a
[Tpurorosnenust 6y(hepHBIX PaCTBOPOB € pa3IMYHBIM 3HaUeHuEM pH

Nookw

Kpurepun onieHKk# BbINOJHEHUS NPAKTHYECKUX HABBIKOB:
CreneHb OCBOGHHSI MPAKTHUUECKUX HABBIKOB OLIGHUBACTCA [0 pe3yiabTaTaM BEJCHMS
1abopaToOpHOTO KypHAIa
Kpurtepnu onieHKH BbINOJHEHUS NPAKTHYECKMX HABBIKOB:
OcBoeHMe NPaKTUYECKUX HaBBbIKOB 00yJaroIIMMCs OLIEHUBAETCS 110 pe3ysbTataM 0(hOopMIICHUS
71a00paTOPHOTO KypHaJa 1o CIEYIOIUM KPUTEPUSIM:
e KoppekTHOCTb BBIBOJIOB IO pe3yiIbTaTaM SKCIIEPUMEHTOB
e (CBOEBPEMEHHOCTb O(OPMIICHHS
e AKKypaTHOCTb

2. OueHoYHbIE CPeACTBA IS MPOMEKYTOYHON ATTECTAIMH MO UTOTaM OCBOEHUsI
JUCHHUILIMHBI (AK3aMeH)

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

1. TunoBble 3a1aHus ISl OLlEHHBAHHS Pe3yJIbTATOB COPMUPOBAHHOCTH
koMmnereHuun OIIK-5 Ha ypoBHe «3HaTB»:

1.Yamuie Bcero a5l BbIpakKeHUs1 KOHIIEHTPAIUU HUCIIOIB3YIOT
1) MaccoBYyO 00, MOJIIPHYIO KOHIIEHTPALIHIO, MOJIBHYO JIOJTEO
2) mapuuajIbHOE JABJICHHE, IPOIICHTHYIO KOHIICHTPAIIHIO, O0IIIee YMCII0 PACTBOPEHHBIX BEIIECTB
3) KkoaHIHEHT PaCTBOPUMOCTH, PACTBOPUMOCTD, OOBEMHYIO JIOJIO
4) ducIeHHOE 3HAYCHHE IJIOTHOCTH pacTBopa, KO(PHUIMEHT TPETOMIICHUS,
AIIEKTPOIPOBOTHOCTE PACTBOPa
2.0cmoTHyeckoe aBjieHHe O0ojbllle MPU OJAMHAKOBOH MOJISIPHOI KOHLEHTPAMH Y
pacTBopa
1) CeH1206
2) C12H2011
3) CO(NH>)2
4) NaCl
3. Ou3uKO-XUMHYECKHE CBOHCTBA BOJLI



1) Xopoumii pacTBOPUTEITH KUPOB
2) XOpOIIHii PaCTBOPHUTEIIb MUHEPATBHBIX BEILIECTB, OSIIKOB, YIJIEBOIOB
3) 00magaeT BICOKOM BSIBKOCTHIO
4) Boja 00asaeT MajIoi SHTAIBITHCH
4. Jlnsi onipenesieHUs1 yIeJIbHOM 3JIEKTPHYECKOii MPOBOMMOCTH PACTBOPOB HE00X0UMO
3HATh
1) ynmenbHOE CONPOTHBICHUE
2) OCMOTHYECKOE JIaBJICHUE
3) Temmeparypy pacTBopa
4) TOIBMXHOCTH HOHOB
5. MaTemaTH4ecKoe BbIpazkeHue 3akoHa Kosibpayiia

1) Kp=a?C
2) A=l + 1k
3) X=1/p

Kpurepumn onenok | stana:

Kaxmoe 13 TeCTOBBIX 33aHNH COJIEPKHUT OJMH MTPABUIIHHBIN OTBET, 0003HAYECHHBIH U(POH.

[IpaBunbHBIN OTBET OlleHUBaeTcs B 1 6aii, 3a HenpaBWIbHBIN - cTaBUTCs () GayIoB.

Ha | 3tame 3k3amMeHa mnpu NpoBepKE TECTOBBIX 3aJaHUIl B COOTBETCTBUU C CYMMOM
HaOpaHHBIX OAJIJIOB

71-100% - «3aUTCHOY;

70% u MEHBILE - «HE 3aYTCHO».

Il 3Tan: Pemenue pacyeTHbIx 3a1a4.
Tunosble 3a1aHUA 119 OLLEHUBAHUSA Pe3y/IbTATOB C(POPMHPOBAHHOCTH KOMIIETEHIIUH
OIIK-5 Ha ypoBHe «YMeTb»

ITpumep Oniera
1. Ucxons u3 ctaHaapTHON TEIUIOTHI 00pa30BaHUs YIVIEKHCIOrO rasa (r) U TEpMOXMMHYECKOTO
YPaBHEHMsI BEIUMCIINTE CTaHAAPTHYIO TeroTy oopazoBanust N20O(r) B k/[x/Moub.

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

2. Paccunras 3Hauenusi A G, mokasatp, uto npu 377°C mpoliecc uaeT cCaMOIPOU3BOIBHO.
Dot HS e 2HI 0+ S

3. Temneparypa kurnenus pactBopa, coaepxkamiero 18 r runpokcuaa kanus B 100 r Bojbl, paBHa
103,28°C. PaccuuraiiTe creneHp anekTponutudeckoid muccouumanuu KOH B sTom pacTtBOpe B
MporeHTax. DOYIITHOCKONMUYECKas MOCTOsTHHAS BOIbI paBHa 0,52.

4. Haiitu OydepHyro emMKkocTh docdaTHoil OydepHO CUCTEMBI, €ClIM HAa TUTpOBaHHUE 25 MII ee
notpedoainock 20 M 0,1 H pactBopa NaOH. NU3menenune pH = 4.

5. PaccunTaiite D/IC rajbpBaHHYECKOTO 3JIEMEHTa, OOPa30BaHHOI'O LHMHKOBBIM 3JIEKTPOIOM,
onymeHHbM B 0,1 M pactBop HuTpara uuska (l1), 1 CBUHIIOBBIM 3JIEKTPOJIOM, OIYIIEHHBIM B 2
M pactBop Hutpara cunna (II) (t =25°C).

Kpurtepun ouenoxk |1 3tana:
OTBeTHI Ha BCE 3a/1auu OMJieTa OIIEHUBAIOTCS B OaJljlaX B COOTBETCTBUU CO CIICTYIOIIECH TaOIUIICH:

‘ Ne 3ataun ‘ KosmgecTBo 6ajlIoB, BHICTABISIEMBIX 38 KOKAYIO 3a0a4y ‘




Ecmu Bce | Eciomn Bce | Ecau mammcansl | Ecim OTBET
HAIICaHO HAIIKCaHo, HO | TOIBKO ITOJIHOCTBIO
MIPaBUJILHO U HET | NIPaBUJIbHBIN hopmyIsl OTCYTCTBYET WJIH
UCIIPaBICHUN OTBET HE BCE  HAIMCAHO
npernogaBarenell | mosxydeH HETIPaBUIILHO

3amaua 1 3 2 0,5 0

Sagada 2 3 2 0,5 0

3amaya 3 3 2 0,5 0

Sagada 4 2 1,5 0,5 0

3amayva 5 3 2 0,5 0

Takum 06pazom, Ipy NPaBHILHOM BBIIOJTHEHHH MAaKCUMAJILHO MOYKHO NOTy4uTh 14 6amos. Eciu
CTyAeHT HaOpai 8,5 6aioB u MeHbIIIEe, TO cYuTaeTcs, uro |l aTam sx3ameHa He caaH.

[ITkana oLleHOK MpH MPOBEPKE paCUETHHIX 3ajjau B COOTBETCTBUU C CYMMOI HaOpaHHBIX 0aJljIOB
13,0 — 14 6a/uioB - OTJIMYHO
11 - 12, 5 6annoB — xopouio
9,010, 5 6a/I0B - yI0BJIETBOPUTEILHO
8,5 6a/UI0B U MEHBILIE - HEY0BJIETBOPHUTEIbHO

Il 3Tan: ycTHoe coOecenoBanue.

Tunosble 3a1aHNsA /151 OLlEHNBAHUSA Pe3yJbTATOB C(hpOPMHUPOBAHHOCTH KOMIIETEeHMH
OIIK-5 Ha ypoBHe «YMeTb»:

IIpuMepbl KOHTPOJILHBIX BOIIPOCOB:
1. Krnaccudukanus pacTBopos.
2. [Tony4yeHne AUCHEPCHBIX CUCTEM.
IIpumMepsl cCUTYalMOHHBIX 3a/1a4:

1. CocraButh (hopMysabl MHUIEUIBI HOAUIA cepedpa mpu M30bITKe noanaa kamus. K kakomy
aIIeKTpoay OyZeT nepeMenaThCsl JaHHas MUIIeIIa pu dJeKTpodopese.
2. Boruucnure, BO CKOJBKO pa3 Bo3pacTeT ckopocTh peakuuu 2SOzr) + Oz = 2SOz npu
yBenuuenun TemmepaTypsl Ha 40 °C, ecu TemmepaTypHbIii K0d(D(UIHEHT ITOH peaKiuy paBeH
3?

Kputepun ouenoxk |11 3rana:

Onenka «OTJIMYHO» BbIcTaBnseTCS 3a OJHBIE U MPAaBUIbHBIE OTBETHI HAa BCE BOIIPOCHI OMIIeTA.
JlomycTrMoOe YuCIIO HEe3HAUYUTENbHBIX 3aMEYaHUil U HeloueToB — He Oonee aByx. [Ipu orBere
HE0OXOMMO HUCTIOIh30BATh BCIO PEKOMEHIOBAaHHYIO JIUTEPATYPY.

Ouenka «XOPOIIO» BeIcTaBisieTCs 32 NPaBUIIbHBIE, HO HEJOCTATOYHO TOJIHBIE OTBETHI HA BCE
BONPOCHl Ouiiera, npu Haauuuud | rpyOoil ommOku wiau 3-4 He3HAYUTENbHBIX 3aMEYaHUl
(HET0YETOB).

Onenka «YJOBJIETBOPUTEJIBHO» BwicTaBiIsieTcsl 3a HEIMOJHBIC, HETOYHBIE OTBETHI Ha BCE
BONPOCHI OWieTa, MPU HAIMYUHU ABYX TPYOBIX OMIMOOK WU TMSATH HE3HAYUTENHHBIX 3aMeYaHUN
(HeTOYETOB).

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BoicTaBmsieTcs:

1) 3a moaHOE OTCYTCTBHE OTBETA HA JIBAa M3 BOMPOCOB IMPH JOCTATOYHO MOJHOM U MPaBUILHOM
OTBETE Ha JIPYroil BOMPOC OWIeTa;

2) 3a HEMOJHbIE, HETOYHbIE OTBETHI HAa BCE BOMPOCHI OMJIETa, €CIM OHHM CoJepXkaT OoJjiee ABYX
rpyObIX OMIMOOK WK OOJiee MATH He3HAYUTENbHBIX 3aMeYaHuii (HET0YETOB);

3) npu 0oOHapyXEHUH MIMAprajaokK.

BricTaBneHre UTOTOBOM OIIEHKHU 3a 3K3aMEH MO AUCHUIUIUHE «XUMUSD)

OreHKa 3a BeCh PK3aMEH BBIBOJIUTCS M3 JABYX IMOJOKUTEIBHBIX OIEHOK, moydeHHbIX Ha |1 u |11
JTamax 3K3aMeHa.



ITpu otka3ze orBewarb Ha |ll — M 3Tane M MOJHOM OTCYTCTBMM IPaBUJIBHBIX OTBETOB Ha BCE
BOIPOCHI 3-I'0 ATaIla 3K3aMEeHa CTABUTCS OLEHKA «HEYIOBIETBOPUTEIBHO

Donobl  OUEHOUHBIX cpeocmé 0711 NPOBEPKU  YPOGHA  CPHOPMUPOBAHHOCHU
KOMNnEemeHyuil no umozam 0C60€HUs OUCUUNJIUHDBL 01 KaAMCOOoul (hopmupyemoii KomnemeHyuu
co3oaemcs 6 coomeemcmeuu ¢ 00pazuom, npueeoennvim 6 llpunoxcenuu No 1.

IV. YuebHo-MeToMuecKoe 1 HH(OPMAIMOHHOE 00ecTiedeHre TUCIHUTLTHHBI
1. IlepeyeHb OCHOBHOI M JONOJIHMTEJILHON Y4eOHOW JUTEpPaTypbl, HEOOXOAMMOM /ISt
OCBOEHHUS MCUHUILINHBI:

a). OcHoBHas1 IUTEpaTypa:

1. Tlomkog, B.A O6mas u 6unooprannueckas xumus [Tekcr] / IlonkoB B.A AsepuieBa 1.H.,
Hecreposa O.B. u np. — Academa., 2011 r.- 540 c.

2. Tlomkos, B.A. O6mas xumus [Tekcr]: yueOnuk / B.A. Ilonkos, C.A. Ily3akoB. — M:
I'S0TAP-Menua, 2011. — 976¢.

0). JlonosiHMTe/ILHAS JIUTEPaTypa:

1. Xumusa: ydyeOHO-MeTOAMYECKOE TMOcoOMe i OOy4aromMxcs IO  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMe BBICHIET0 00pa30BaHMs (CMEUUATUTET) MO CICIHAIBHOCTH
«JleueOnoe neno» [OnexTpoHHbId pecypc]| / TBep. roc. mea. yHuB.; mon pex. .M.
3ybapeBoii. — TBeps:, 2018 1. 1 a1 ont. 1. (CD-ROM).

2. Xumus: pabouasi TeTpalb s J1a00paTOPHBIX pabOT Ui CTYAEHTOB, OOYUYaIOIIUXCS IO
cnenuanbHOCTH «JIeueGHOe nenoy» [DnekTponHsIid pecype] / TBep. roc. Men. yHUB.; 1OX
pen. I''M. 3ybapesoii. — TBeps :, 2018 r. 1 1. ont. 1. (CD-ROM).

B). [Iporpammuoe o6ecnieuenne u UnTepHer-pecypceni:
1. DnekrponHas 6ubaroTeka caiita «chemweek.ruy- http://www.chemweek.ru/books/
2. DnexkTpoHHas Oubmuoreka caira «chemnety - http://www.Chem..msu.su/rus/elibrary/

2. TlepeyeHb y4eOHO-METOAMYECKOr0 o0ecrieyeHHsl /IS CaMOCTOSITeJIbHOH PadoThI
00y4aroIIUXCcs M0 AUCHUTLIMHE
1. 3yOapesa I'M., Jlonuna H.I1., bopnuna T'.E., bensesa M. A. Xumus. // yueOHO-MeToqu4IeCKOE
nocobue J1si 00y4aroIIMXCcsl 0 OCHOBHOW 00pa30oBaTeNbHOM MporpaMme BBICIIETO 00pa3oBaHUs
(cnermanureT) 1o cnenuaibHoCcTAM «JleuebHoe neno» u «Ileauarpus». — Teeps, 2022.
2. 3ybapesa .M., Jlonuna H.IL., bopruna I'.E., bensiea M. A. Xumus. // naGopaTopHbIil KypHai 1is
00yyaronmxcs 0 OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMe BbICILIETO 00pa30BaHMs (CIELUAIUTET)
1o crienmaibHOCTIM «JleueOHoe neno» u «llequarpus». — Teeps, 2018.

3. Ilepeyenb pecypcoB HHGOPMALUOHHO-TEIEKOMMYHHKAIMOHHOH ceTH «HHTepHeT»,
He00XOAMMBIX [IJIs1 0CBOCHUSI IMCIUTINHbI
IIpodeccuonaibubie 0a3bl JAHHBIX, HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI H 3JIEKTPOHHbIE
o0pa3oBaTe/ibHbIE PeCypcChI:
DeKTpOHHbI cripaBouHKK «MHPOPMIOY» TS BRICIINX yueOHbIX 3aBeneHuit (Www.informuo.ru);
OnexTpoHHBIH OuOIMOTEeUHbI aboHeMeHT LleHTpanpHONW HayYHONH MEAWIMHCKON OHOIHOTEKH
[lepBoro MOCKOBCKOI'O TOCYIapCTBEHHOTO MeAMUMHCKOro yHuBepcutera um. .M. CeuenoBa //
http://www.emll.ru/newlib/;
Hudopmannonno-nouckosas 6aza Medline (http:// www.ncbi.nlm.nin.gov/pubmed);
basa nannbeix «Poccuiickas memurmnaay (http://www.scsml.rssi.ru/)
Odunmanpupiid  cadit ~ MunHucTepcTBa  3apaBooxpaHeHuss — Poccuiickoit  ®enpepauun  //
https://minzdrav.gov.ru/;
Poccmiickoe oOpazoBanue. @DenmepanbHbli  O0Opa3oBaTenbHBIM  TopTan.  //http:/www.edu.ru/;
Kimandeckue pekomenaanuu: http://cr.rosminzdrav.ru/;
DJeKTpOHHEBIN 00pa3oBaTenbHEIN pecypc Web-menununa (http://webmed.irkutsk.ru/)


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

4. Ilepeyenb MH(POPMALMOHHBIX TE€XHOJIOTHUI, UCIOJIb3yeMbIX MPH OCYLIECTBJIEHUHN
0o0pa3oBaTe/IbHOIO Ipouecca MO0 AUCHUILUIMHE, BKJIKYAas IepedyeHb NPOrpaMMHOIO
o0ecrneyeHus: 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.1. llepeyeHb JUIEH3MOHHOTO POTPAMMHOI0 00ecIeYeHus :

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 Menunuackas napopmanrontas cucrema K-MHUC

4 IporpamMHOe obecrieueHne is TecTupoBanus ooy4aromuxcs SUNRAV TestOfficePro

5. Tlporpammuoe obecnieuenne «Cpena 3MeKTpOHHOTO 00ydeHust 3KLy»

6. KommprotepHast mporpaMma Jiisi CTaTHCTUYECKOi 00paboTku naHHbx SPSS

7. DKcnepTHas cucteMa 0OHapyXEeHHs TeKCTOBBIX 3aMCTBOBAaHUM Ha 0a3e

HCKYCCTBEHHOTO MHTEJIJIEKTa «PyKOHTEKCTY

8. CnpaBouHo-nipaBoBas cucteMa Koncynbrant [Liroc

4.2. IlepeyeHb 31eKTPOHHO-0MOIMOTedHbIX cucTeM (IBC):
1. DnekTpoHHO-0MOIHOTEeYHas cuctema «KoHcynbTanT cTyaeHTa» (www.studmedlib.ru);
2. CrpaBouHo-uH(popManmnoHHas cuctema MedBaseGeotar (mbasegeotar.ru)
3. DnekrponHas oubnuoTeuHas cucrema «elibrary» (https://www.elibrary.ru/)

5. Mertoauyeckne yka3zaHusi AJdsi O0y4alOIMXCA IO OCBOEHUIO JUCIHUIIMHBI
(mpuiio:kenne Ne 4).
1. 3ybapea I'M., Jlonuna H.II., Bopauna I'.E., benseBa M.A. Xummus. / yueOHO-
METO/IMUECKOE IT0CcoOue [T 00yHarOIMXCsl IO OCHOBHOM 00pa30BaTeIbHON MporpaMme
BBICIIETO 00pa3oBaHMsl (CTIEIHAINUTET) IO CIEHATLHOCTSIM «JleueOHoe aeno» u
«[Temmatpusi». — Teps, 2022. (https://eos.tvgmu.ru/mod/resource/view.php?id=8201)
2. 3yOapesa .M., Jlormra H.I1., bopmuna I'.E., bensiea N.A. Xumust. // mabopatopHbIit
KypHaT Uil OOy4arolMXCsl 1O OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMe BBICIIIETO
00pazoBaHus (CTICIUAIMTET) IO CrielMaTbHOCTIM «JleueOHoe nenoy» u «llemuarpusy. —
Tseps, 2018. (https://eos.tvgmu.ru/mod/resource/view.php?id=8203)

V. Onncanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /sl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO NMpoIecca 1Mo JUCHUILINHE (MpuJioKenne Ne 2)

V1. HayuHo-ucciienoBare/ibckasi padora cTyJeHTa
[lpy wu3ydyeHMM JAUCIMIUIMHBI XHMHS HCHOJB3YIOTCS  CIEAYIOIIME BUIbl HAY4YHO-
HCCIIEI0BATENbCKONM pabOThI CTY/IEHTOB:
1. M3yueHue crienManbHOM JIUTEpaTyphl
2. TlomroroBka u BBICTYIDICHHE C JIOKJIAIOM Ha KOH(EPEHITUH
3. TloaroroBka K ImyOIUKAIUK CTATbH, TE3UCOB

Hayunsie HanpaBnenus kpyxxkka CHO kacdenpsr xumuu pazHooOpasHbl. Hanpasienus
TEOPETUYECKON CEKIIUU BKIIFOUAIOT B CEOs:
— paccMOTpeHue OUOJIOTMYECKUX MPOIIECCOB, JIEKAPCTB M METOIOB JICUCHUSI C XUMUYECKUX
MTO3HUIINH;
— W3yYECHHUE MTPUMEHEHHUS XUMHUYECKUX 3HAHWW B MEAUIIMHCKOMN MTPAKTHUKE.


http://www.studmedlib.ru/

HayuHbpIMU HanpaBiIeHUAMH SKCIIEPUMEHTATBHON CEKIIUU SABIISIFOTCS:
- (pus3uKO-XUMHUYECKUI aHaIU3 OMOJIOTHUYECKUX CPes;
- (pu3MKO-XMMHUYECKUI aHATU3 MOJEIBHBIX PACTBOPOB;
- HM3y4YCHUE XMMHUYECKUX B3aUMOJICUCTBUUA U CBOMCTB JIEKAPCTBEHHBIX MPEIAPATOB.

VIIl. CBenenusi 00 00HOBJIeHMH padoyeil MPOrpaMMbl M CHUTIMHBI
[Ipencrasnens B [Ipunoxennu 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 Cnocoben oueHnBatb MOP(POPYHKUMOHAIbHBbIE, (PU3HOJIOTHYECKHE COCTOSITHMS M
NMATOJIOTHYeCKHe MPOLEcChl B OPraHu3Me YeJI0BeKa /ISl pelieHus NpodeccuoHANIbHBIX 3a/1aY.
HNlonk-5-1 Onpenesier u oneHuBaeT MOp¢hodyHKIMOHAIbHBIE, (PU3U0JTOTHYECKHE COCTOSTHUSA

U NIATOJIOTHYECKHUe MIPOLECChl OPraHu3Ma.
N OIIK 5.1 3naTb: OCHOBHBIE HHAMKATOPLI (BOAOPOAHBbINA Moka3zareab pH onmonormuecknx
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 (PU3UOTOTHYECKOT0 COCTOSTHUSL M MATOJOTMYECKUX TPOLEeCCOB B
opraHM3Me 4eJIOBeKa. YMeTb: HHTEPNPETHPOBATH 3HAYEHUS] UHIAMKATOPOB COCTOSIHUSI W
NMATOJIOTHYECKUX IMPOIECCOB OPraHu3Ma 4ejoBeKa (onpeaesiTb HAPyUIEHUS] KHCJIOTHO-
mes09Horo papHosecusi (KL P)).

N/lonk-5-2 IlppMeHsieT aJIrOPUTM KJIMHUKO-IA00pAaTOPHOM M (PYHKIHOHAIBHOM IMATHOCTHKHU
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/AOBaHHE NPH pelieHMU NPodeccCHOHAIbHBIX
3aaad.

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

(l)l/I3I/IOJ10Fl/I‘IeCKOF0 COCTOSIHUSI M NMATOJOIHYECKHUX IMPOIECCOB. YMeTh: HHTEPIIPETUPOBATH
PeE3yJabTaThI K.]mnmco-.naﬁopaTopme HCCJIeIOBAHMH 1 (l)yHKIIHOHa.HbHOﬁ AUATrHOCTUKHU.

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

Buvibepume ooun npasunvhwiii omeem

1. MoJusipHasi KOHUEHTPaUMs paccunuThIBaeTcs no gpopmy.e

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

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

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

~ m(p-tensa) ~ V(B—Ba)-m(p—Tens)

, [MOHI:/ KT ]



2) Cm _ m (B—Ba)-1000

~ M (s-Ba)-m(p-Tens)’ [MOJII)/KI‘]

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

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

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

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

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

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

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

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

O0ocHoBaHHE: TOKA3aTCIb B XUMUH — 3TO OTpI/ILIaTCJ'ILHHﬁ 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. BOI[OpO,Z[HBIM IIOKa3aT€jIeM Ha3bIBarOT OTpI/ILIaTCJIBHHﬁ JIECATUYUHBIN J'IOFapI/I(I)M HNOHOB

2. bydepupiMu  cucTeMaMH ~ Ha3bIBAlOT  CHCTEMBI,  CIIOCOOHBIE  TOJIEPKUBAThH
Ha TIOCTOSIHHON OCHOBE
3. K Oydepubim cuctemam oTHOCAT OyQepHble CHCTEMbl KHUCIOTHOIO, OCHOBHOIO U
TUTIA
ConpsiKeHHOM KUCIOTON HAa3bIBAIOT YACTULIbI, CIOCOOHBIE
5. ConpshKeHHBIM OCHOBAaHHEM Ha3bIBAIOT YaCTHIIBI, CIOCOOHBIE
IIpakTHKO-OPHEHTHPOBAHHBbIE 3aJaHUS

a

3aganue 1



[Tpu oTpaBIEHUY 3TAHOJIOM B MEIUIIMHE B KAYECTBE aJICOPOCHTA MPUMEHSETCS] aKTHBUPOBAHHBIN
yroJb.

1. [ToueMy mpu OTPABIICHUU ITAHOJIOM IPUMEHSIETCS aKT. YTOJb, & HE TUOKCUI KPeMHHUS?

2. Kakoe mpaBmiio 00ycIaBIMBaeT MPUMEHEHHE YIJIsl IPH OTPABJICHUH STAaHOJIOM?

DTaJloH OTBETA:

1. AKTUBUPOBAHHBII YTOJIb SBISETCS THIAPOGOOHBIM, HETIOJISIPHBIM COPOSHTOM, TIOATOMY 3TaHOII
OyZIeT myudrie aacopoOrpoBaTHCS HA yTIie, 4eM Ha CHITUKAarele

2. IIpaBunio Pebunpepa.

3aganue 2

[Tpu noGaBinermu 0,5 MI JOHOPCKOW KPOBH K PAcTBOPY HATPHUsS XJOPHAA C HEU3BECTHOUN
KOHILIEHTpaluen MOJIy4eHHasi CMECh OKPacHJIach B KPACHBIM LIBET.

1. Kakuwm siBisieTcst JaHHBIA PaCTBOP HATPUS XJIOPHUAA 110 CPABHEHUIO C IJIA3MOU KPOBU?

2. o xakoil popmysie pacCUUTHIBACTCSI OCMOTUYECKOE JTaBJICHHE sl TAHHOTO pacTBopa?
OTaJoH OTBETA:

1. 'mnoToHnyeckum

2.P=ICRT

3aganue 3

[lpy nmomajaHuM HUTPUTA HATPUS B KPOBb SPUTPOLUTHI TEPSAIOT CIIOCOOHOCTH MEPEHOCHUTH
KHCIIOPO/I.

1. Kak Ha3pIBaeTCsi reMOry100MH, OJIBEPTIINIACS BO3ICHCTBUIO HUTPUTA HATPUS?

2. Yem obOycroBiieHa OTepsi reMOTrJIO0NHOM CIIOCOOHOCTH TMEPEHOCHTH KUCIIOpO1?

OTaJloH OTBETA:

1. Metremornooun

2. I3MeHeHneM CTeNeHH OKUCIIEHHs JKelle3a B reMe ¢ +2 o +3

33}12“[1/17[ 3aKPbITOro TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcranoBuTe COOTBETCTBHE MCKAY BUAAMH JUCIICPCHBIX CUCTEM U pasMEpaMU 4aCTUILL
JTUCTIEPCHOM (a3bl:

1) 102 -10% cm A) KOJUIOUHO-TUCTIEpCHAs
2)10°-10" cm B) MoJIeKyIapHO-AUCTIEpCHAs
3) 108 - 100 cm B) rpy6oaucniepcHas

OtseT: 1B 2A 3b

2. YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHUSIMU Oy(epHBIX cUCTEM U BUIaMH OypepHbIX

CHCTEM:
1) 6enkoBast A) KHCIIOTHas
2) pochaTHas b) amponmuTHas
3) runpokapOOHaTHas B) ocHoBHas

4) aMmMOHUITHAS

Ortset: 15 2A 3A 4B
3. YcraHoBUTE COOTBETCTBUE MEXKAY PACTBOPOM U THUIIOM JAHHOTO pacTBOpa

1) 0,9% natpust xjaopujg A) TUIIOTOHUYECKUMA



2) 10% marHus cyabdar b) nzotonnueckui
3) 0,5% rmroko3a B) runepronnueckuit
4) pactBop Punrepa

Ortset: 165 2B 3A 4b

3agaHus 3aKPBITOr0 THIIA HA YCTAHOBJICHHS MOCJIeJ0BaTeIbHOCTH
3aganue 1
IIpounTaiiTe TEKCT U YCTAaHOBUTE I10CIEA0BATEIBHOCTD
Jlis npuroToBieHus 1 1 M30TOHUYECKOTO pacTBOpa HATPHsL XJI0pua He0OX0AUMO COBEPIINTh
CJIEIyIOIINE ONEepaLlUu:
1) oTBelmIMBaHUE HAa TEXHUUECKUX BecaX HEOOXOIMMOM MacChl HATPUs XJIOpHIa
2) pacTBOpEHME HAaBECKU XJIOpPHJIa HATPUsL B OTMEPEHHOM 00bEME pacTBOPUTENS
3) pacueT Macchl paCTBOPEHHOI'O BEILIECTBA
4) nepecueT MacCOBbIX €MHMI] pACTBOPUTEIIS B 00bEMHBIE €AMHUILIBI
5) pacueT mMacchl pacTBOPUTENS
6) oTMEpUBaHUE MEPHBIM LIMJIMHIPOM HEOOXOIUMOTO 00beMa PaCTBOPUTEIIS

OtBet: 315462

3amanmue 2

IIpounTaiiTe TEKCT U YCTAaHOBUTE IOCIEA0BATEIBHOCTD

B mpoGupky BHeCIM MUIETKON pacTBOP TIIFOKO3BI C MaccoBOil noneit 5,5% u nodasunu 0,5 mi
noHopckoil kpoBu. Temmeparypa ombita 20°C. UToObl OmpenenuTh, 4YTO MPOM3OMIET C
HPUTPOLIUTAMH, HEOOXOUMO:

1) paccunTaTh OCMOTUYECKOE JAaBICHUE

2) ompeeuTh U3MEHEHUS B COCTOSIHUM SPUTPOLIUTOB

3) mepeBecTu TeMiiepaTypy u3 rpaaycos Llenbcus B aOCOMIOTHYIO TEMIIEpaTypy

4) paccuuTaTh MOJSIPHYIO KOHIIEHTPAIIUIO

5) cpaBHUTBH 3HAYEHUE OCMOTHUYECKOTO JIaBJIEHUS CO CTaH/IapTOM

6) ompeaenuTh TUIl PacTBOPA

7) BEIOpATh popMyITy IS pacdeTa OCMOTHYECKOTO JaBICHUS

OtBert: 7431562

3aganue 3

[TpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEI0BATEIBHOCTD

B omnoii podupke mHaxomutcs 0,02 M pactBop KoSOs, B npyroii — takoii sxe oobem 0,02 M
pactBop Ksz[Fe(CN)e]. B 06e mpobupku mobaBwiu mo 5 mur 305 ruapokcuna xenesa (I1).
[TpoOupku BeTpsixHyIH. Uepe3 HEKOTOpOe BpeMsi Ha4alloch MMOMYTHEHHE B OJHOW IpoOWpKe, a
1o3xe — B Apyroit. UToObl ycTaHOBHUTH, B Kakoi mpodupke Haxoaurces K2SO4, HE0OX011MO:!

1) BIOpaTh NpoOUpPKY € OOJBIIMM BpEMEHEM KOAryJsiiuu

2) ompeAenuTh MOH C HAaUMEHbLIEH Koarynupymouei crnocobHocThio (o mpasuiny Illymbie-
["apau)

3) HanmcaTh (hopMyITy MUIIEIUTBI 30118 rrapokcua xeresa (111)

4) onpenenuTh 3apsj] rpaHyIibl

5) onpenenuTh, Kakue HOHBI YKa3aHHBIX AJIEKTPOJIUTOB MOTYT BbI3bIBATh KOATYIIALINIO

Ortsert: 34521

CutyanuoHHbIE 321241



3anaua 1. B npoOupKy BHECIM MHUIETKOM 3 MII pacTBOpa MOYEBHHBI C MOJIAPHON KOHIIEHTpaIuen
CO(NH2)2 0,9 monb/n u nobasuiau 0,5 Mt goHOpCKOi KpoBu. Temmeparypa ombita 20°C.
Bonpoc: Uto npoucxoaut ¢ sputporuramu? Perenne obocHymTe.

DOmanon omeema:

HaHno: Pemienue:

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

C(CO (NH2)2) = 0,9 MO/ | Pocy. = 0,9%8,3x310 = 2316 I1a

V (xpoBu) = 0,5m1 Pocw. =Pocw. (crannapra) — PACTBOP TMIEPTOHMYECKHIA
t°=37°C

Pocu. =7

Korz[a KJICTKY IIOTPY’KAaKOT B I' I/IHepTOHI/I‘IeCKI/Iﬁ pacTBOp, TO Ha6J'IIOI[aeTC5{ BBIXO/[ MOJICKYJI BOJbI
M3 KJIICTKU 4YCPE3 IIa3MaTUYCCKYIO M€M6paHy, Ha3bIBACMBIM 3K30CMOCOM HJIH IIIa3MOJIM30M.
Krnerka C)KUMACTCA, YMCHBIIACTCA B obneMe. (HHaSMOJII/B B OOJBLIIMHCTBE CJIy4acB IIpoLecce
06paTI/IMI~)H7L I[JIH 9TOr0 IJIaSMOJIM3UPOBAHHYIO KJICTKY NOMCIIAIOT B YUCTYIO BOAY, KJICTKA BHOBb
Ha6YXaCT, U BOCCTAHABIIMBAEeT CBOIO JKHU3HEACATEIHLHOCTL. Takoi IMpouecC HAa3bIBAIOT
IIGHJIa?;MOJII/BOM.) IIna3monm3 KJIETOK KpOBH HC OYCHB OIIACCH IJid 3A0POBbs, TaK KaK 00BeEM
KpOBH BCIIMK, OCMOTHYCCKOC JaBJICHNC 6BICTpO BOCCTaHABJIMBACTCA

3agauya 2. B nabGopatopum Ui HpoBeleHUS OHOJOTHMYECKUX HKCIEPUMEHTOB Tpelyercs
npurotoButh 100 Mt pocharHoro Oydeproro pactsopa ¢ pH = 7,2. pKa(H2PO4) = 7,2.

a) Yro HazpIBaeTcst OypepHbIM pacTBOpOM?

6) I3 kakux KOMIIOHEHTOB cOCcTOUT QochatHas OydepHas cucrema?

B) K xaxomy tuny 6y¢epHbix cucreM oTHocuTcs ocdarHas OydepHas cucrema?

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

1) B kakux oObeMHBIX COOTHOLICHMSX cienyeT cmemarsh 0,1 MOJb/I pacTBOPHI KOMIOHEHTOB
docdarnoit OydpepHoit cuctemsl, yToObl purotToBuTh 100 M1 6ydhepHoro pacrBopa ¢ pH = 7,27

Pemenne: bBydepHbIME pacTBOpaMu HAa3BIBAIOTCS PAcTBOpPHI, 0O0Jamarommye CBOWCTBOM
JIOCTaTOYHO CTOMKO mojiepkuBaTh pH npu 1o6aBineHun K HUM HEOOJBIINX KOJIMYECTB KUCIOT U
OCHOBaHUM.

®ocdarnas 6ydepnas cucrema otHocutes K I tumy u cocrout u3 NaH2PO4 1 NazHPOg.
C(HPOZ™

C(H,POy)

V(HPO;

V(H,POy)

V(HPO7)  [H'] 1077

V(H,PO;) K, (H,PO;) 10772

pH = pK,, (H,PO,) +1g

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

Crenyer B3at1h 10 50 M 0,1 moss/n pactBopoB NaH2PO4 1 NazHPOa.



3agauya 3. B opranusme runpokapOoHaTHBINA OyQepHbI pacTBOp IUIa3Mbl KPOBH HAXOAMUTCS B
paBHoBecuu ¢ CO2 B anbBeosiax jerkux. OueHnuTe, Kak pearupyer rufpokapOoHaTHbIN Oydep B
cllydae MpreMa 4eJI0BEKOM KHUCIBIX U HIETOYHBIX TPOAYKTOB MUTAHUS.

a) 13 kakux KOMIIOHEHTOB COCTOUT T'UAPOKapOOHaTHBIN OydepHbIit pacTBOp?

0) B uem cymnocts OydepHoro neiictBus?

B) UTO MpOUCXOIUT MPU MPUEME KUCIBIX IPOTYKTOB?

r) YUTto npoucxoauT npu NprueMe UIeIOUHbIX TPOYKTOB?

1) ITouemy runpokapboHaTHbIi Oydep sABiIsgeTcsS HanboIee BaXXHBIM O0yhepoM T1a3Mbl KPOBH?
Pewenue:

I'mppokapbonatHast OydepHas cuctema cocTouT M3 ruapokapOoonar-uona HCO3z™ u yronpHOM
kucnotsl HoCOs.

Bbydepuble cucteMbl MOaAepKUBAIOT NOCTOSHCTBO pH mpu go0aBieHHMM K HUM HEOOJBIIMX
KOJINYECTB KUCIIOT U OCHOBAHUH.

[Tpu mpueme KUCHBIX MPOAYKTOB MPOUCXOAMT CMEIIEHUE PAaBHOBECHS, MOBBIIIACTCS JaBICHUE
COz2 B nerkux 1 u30b1Tok CO2 BBIBOAUTCS U3 OPraHU3MA.

[Tpu mocTyrieHnH B KPOBb OCHOBAHUN CMEIICHHE PaBHOBECHS NMPUBOAUT K TOTMOIHUTEILHOMY
pactBopenuto CO; B m1a3Me KpOBH.

['unpokapbonatHas OydepHas cucrema — Haubolee BakHasi OydepHasi cuctema KpoBH, IOTOMY
YTO €€ EMKOCTh OOJIbIIIE EMKOCTH APYTUX OY(PEpHBIX CHCTEM IJIa3Mbl KPOBH.

Pacuernble 3agaun
3apaua 1. IIpu 315 K gaBnenue HaceleHHoOro napa Haj Bojoi paBHo 8,2 klla wiu 61,5 mm. pr.
cT. Ha ckoibko MOHM3MTCS JaBi€HME Napa MpU yKa3aHHOW Temmeparype, eciu B 540 r Bojbl
pactBopuTh 36 T CeH1206?

amaﬂOH PEeUErUA.’
Po—P _n
Po n+ N
M(CeH1206) = 180 r/monp;  M(H20) = 18 r/momb;
= M(s ) = 36 =0,2momp; N :ﬂ:mMonb
M(s—Ba) 180 18
AP=P —p=p .- " _g2._ 92 _(054 xim
0 0 n+N 0,2+30
NI
2
AP = 61,5-L =0,4 MmM.pT.CT.
0,2+30

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

3apaua 2. Haiinure pH Oydepnoit cucremsl, cocrosimeit u3 100mn 0,10 pacTBopa yKCycCHOM
kucotel m 10m 0,11 pacTBopa arerara Hatpus, eciu Kn(CHsCOOH)=1,8-107°.

Omanon pewieHus:
ITo ypaBuennto ['ennepcona-I'accennbaxa st kuciaoTHoro Oydepa
NcVe -5 10-0,1
H=-lgK+lg——=—-121810 ~+lg———=4,745-1=3,745
PH=-lgKu+lg -0 7 =~lg 00,

Otger: pH = 3,745



3agauya 3. CoctaBbTe CXeMy cepeOpsIHO-KaIMUEBOT0 TajIbBAaHUUYECKOIO AJIEMEHTA U PACCUUTANTE
ero DJIC, eciu cepeOpsHBIN JIEKTPO/I OMYIIEH B PACTBOP €I0 COJIH ¢ KOHILIEHTpanuei noHoB Ag*
0,1MONB/T, a KaJMHEBBIH SIEKTPOA - B PacTBOpP €ro CONHM C KOHIEHTpaumueii monHo Cd2*
0,00 1momns/n mpu 25°C.

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

Imanon pewieHus.

(-)CICd* AG*IAg(+)

E=E°+2%00,  n+

ECd2+/ cd ™ —0,403 + 0,059 Ig10™ 3=-0,403-0,0885 =—0,4915B
E 45t/ 4g = 0799+ 0,059 Ig10~1=0,799-0,059 = 0,74B

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

KonTposabHbie Bonpocsl
1. Knaccudukarus pacTBopos.
2. [lonydeHne AMCTIEPCHBIX CUCTEM.
3. Koarynsiuus. buonoruueckoe 3HaueHUe KOaryJsiuu.



ITpunoxxenne Ne 2
CnpaBka

0 MaTepUAIbHO-TEXHUYECKOM obecrieueHuH paboueii mporpaMMbl AUCIUTLTAHBI

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

Tepmocrar (1 mt.)

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

Mkad cymmnpHpii (1 mrT.)
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
koHIeHTpannoHHbii KOK-2 (1 mt.)
OO0nyJarenb-penupKyIsSsTOp BO3IyXa
yAbTpaduONIETOBBINA OakTeprIUIHbIH (1
IIT.)
[Tnura snextp.Hact. Energi EN-901B (1
IIT.)




Cronsl manaTounsie (1 mT.)
Cronst x13 (9 1mT.)
Cryn cm-12 (5 mr.)
Tabyper (14 mr.)
Tym6a mog moiiky 50*60 Oyxk (1 mT.)
HIxa¢ BerTsHKHOM (1 1IT.)
[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
riacTuHs (1 1mT.)
K®K-2-konopumerp GoTo3MeKTpHUIECKuii (
1 mT.)
O06yyaTenb-penupKyIsITOp BO3IyXa
yIbTpapuoIeTOBbIN OaKTepUIUAHBIH (1
IIT.)

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

PH-metp I'omens (1 mT.)

Cron naboparopusiii Beicokuit COBJIAB
1000,1200 (2 mr.)

Cron octp.pusuueckuit COBJIAB 1200
Odx (6 miT.)

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

322

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

Konopumerp KOK-2 (1 mr.)

OO6ny4arenb-pelupKyIsasTOp BO3ayXa
ynbTpadroneToBsIit OakTepunuaHbii (1
IIT.)
[Tnutka 1. Meura (1 mrT.)
Cromnbl nabop (1 mrT.)

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

Tymb6a nox moiiky 50%60 6yk (1 mit.)
Mkad BeITsKHOM (1 1IT.)
o/rmmta (1 mt.)
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®dI'bOY BO TBepckol rocy1apCTBEHHBIA MEIUIIUMHCKUN YHUBEPCUTET
MunucrepcrBa 3apaBooxpanenus Poccuu

Kadenpa xumuu

MMACHOPT YCIIEBAEMOCTHU CTYJIEHTA (B 6amnax)
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@akyJIbTET HeANATPUYCCKUT

I'pynima
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nouent H.I1.Jlonuna
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1 cemecTp

1. Texkymmuii KOHTPOJIb (TEOPUs, PEILICHUE PACUETHBIX U CUTYALMOHHBIX 3a/1a4)
HTorosas oneHka:
2. OdopmieHue JadopaToOpHOro KypHaja
HTorosas oueHka:
3. IIpakTHYecKkHe HABBIKH
Hrorosas oueHka:
4. YUPC (nanucanue, ohpopmienue pedepara v Ipe3eHTAIMH, BBICTYIUIEHUE C JOKIAI0M
Ha J1a00paTOPHO-NPAKTUUECKOM 3aHSATUH)
Hrorosas oneHKa:
Ne /i 1 2 3 4
MaxkcumanbHO 20 3 5 5
BO3MO>KHOE
KOJI-BO 0aJJIOB
Koin-Bo
IPUOOPETEHHBIX
OanoB
UTOrO:
HopMaTuBHBIIi pelTHHT 33 das1a

30-33 0aJ1a onenka «OTINYHO»
26-29 6a.1710B o1leHKa «XO0pPOLI0»
23-25 6a/1J10B o1leHKA «Y10BJI1eTBOPUTEIbHO»

CrynenTsl, HaOpaBiiue MeHee 23 0a/1710B, 00513aHbI CAABATH IK3aMeH N0 IMCHUIIHHE

«XuUMHuI»

OTpﬂﬁOTKH MPONMYIICHHBIX ﬂaﬁopaTopHO-npaKaneCKHX 3aHATHH mno

YBaJKMTEJBHOM NPUYKUHE OLICHUBAKOTCA B 0a/1ax 3aHATHS, 0€3 yBaKUTEJbHOH NPUYHHBI —
muHyc 50% ot 0an0B 3aHsATUA. OTPaOOTKU TEOPUU U TECTOB IPOBOASTCS MUCbMEHHO.

[Tponyckn naGopaTOpHO-IPAKTHUECKUX 3aHATUH 0e3 oTpadoTOK CcO CIpaBKOW U3

JieKaHaTa oleHuBaloTcs B 4 Oaia.

Bonycsl

I[J'IH MOOIIPCHUA aKTUBHO pa60Tamme CTYACHTOB B KOHIIC CEMECTPA HAUYUCIIAKOTCA 6OHyCBI.
3T0 IMpEMHUAIIBHBIC 63.]'[.]'[1)1, KOTOPBIC HE SABJIAIOTCA 00s3aTeNLHBIMHU 1 MOTYT CYMMHUPOBATHCA
TOJILKO C IPOXOIHBIM PEUTHUHIOM.

Crennosoiii goxinan CHO Ha kadenpanbHBIX 3aceTaHusIX — 5 0aioB.

Pabora B sxcniepumenTtanpHol ceximn CHO — 10 6amos.

Hoxnan va utoropoi kondpepernun CHO nHa kadeape —5 6amios

BrIcTyIIeHHE HA CEKITMOHHOM 3aceAanuu ntoroBoit koudeperruun CHO TITMY — 10
OaJioB

Junnom noGenuTens Ha HTOrOBOM BHYTpuBY30BcKoil koH(pepenuuun CHO — 10 6amioB

Crucku cryneatoB CHO ¢ TemamMu COTTIacCOBBIBAIOTCS M YTBEPIKIAIOTCS 3aB.Kadeapoii ¢
OKTsI0pst 110 HOsIOpB. B kpyx)ok CHO npuHUMaroTCs CTYACHTHI, HE TPOMYCKAIOIIHe
MPAKTUYECKUX 3aHATUHN U 3aHUMaromuecs Ha 4-5.

HITpadsi



Hauwncnsrores B KoHLE cemecTpa:
e [Ipomymennas 6e3 yBaXUTEIbHOW MPUYUHBI JICKIHS — (MUHYC) 3 OaJIOB.

JIMyHasi MOANMMUCH CTY/IEHTA
Hoanmuch, mpenogaBarelist

Hoanucek 3aBexyroniei kadeapoi /mpodeccop I'.M. 3ydapeBa/



