[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:

®K1O: CemeHos t0puit AnekceeBuy

[lomxHocTb: PekTop

lara norgpeaepaAtwot)ro¢yfapéreennoe GrojuKkeTHOE 00pa30BaTE/IbHOE YUPEKIEHHE BLICHIEro 00pa3oBaHus
YHUKa/IbHbIA NPOrpaMMHbIiA KIHOY: . . .
7ee61f7810e60557bee49df655173820157a6d8ypa‘ﬂl’CR““ rocyiapCrB¢HHbIM MECIUIIMHCKUHU YHUBECPCUTET

MunucrepeTBa 3npaBooxpanenns Poccuniickoii ®egepanun

Kadenpa o0meii xumun

T .- VTBEPXIAIO
EKEOD TIGVRPFZ0BATEIILHOM AeATENFHOCTH
AA. Ymakor
«12» mons 2025 r.

DoHJI O1IEHOYHBIX CpeacTB MO0 TUCHUIIJIMHE

KJIUHUYECKHUE ACIEKTBHI ®U3NYECKOMN 1 KOJUIOPII[HOﬁ XUMHUNAN
CrnenmansHocth: 31.05.03 Cromarosnorus
YpoBeHb BBICIIET0 00Pa30BaHUS: CIICIIHAINTET

Kpamndukanus: Bpay-cToMaToIor

r. ExarepunOypr
2025



@oH/1 OLIEHOYHBIX CPEJICTB MO AUCHUILINHE «KITMHUYecKre acTieKThl PU3NUECKON 1 KOJUTOMIHOM
XMMHW» COCTaBJIEH B COOTBETCTBUM C B COOTBETCTBUM C TpeOoBaHusmMu DexepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTAaHAapTa BBICHIEr0 00pazoBaHus o cneruaibHocT 31.05.03
Cromatomnorust (ypoBeHb CIELUAINTETA), YTBEPAKAEHHOIO NMpUKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 12.08.2020 Ne 984 u ¢ yuerom TpeboBaHU# NMpodhecCHOHATHHOTO
craggapra «Bpad-cToMaToJIOr», YTBEPKICHHBIM IIPUKAa30M MuHHCTEpCTBA Tpylda U COLMAIBHOU
3amuThl Poccuiickoit @enepanun ot 10.05.2016 Ne 224 1. (3apeructpupoBad B MUHHCTEPCTBE FOCTULIUI

P® 02.06.2016 1. per. Ne 42399).
Pa3zpaborunku: benoxonosa H.A., n.1.H., 3aB. kKadeapoi oOmel XumMuu;
Haponosa H.A., x.11.H., 7o1IeHT Kadeapbl 00IIel XHMHUH,

Tuxomuposa E.W., k.X.H., 10o1IeHT Kadeapbl 00111l XUMHH.

®OC penensupoBan: Auapuanosoii [ H., n.¢.H., mpod., nexan hapmaneBrraeckoro paxkyabTeTa



1. Kopudukarop pe3y1bTaToB 00yueHus 10 JUCHUILINHE

Kareropust KoHTponpyemble yueOHbIE 31eMEHTBI, (JOPMUPYEMbIE B pe3yJIbTaTe MeTozb! OLICHHBAHUS
Ko u HanmeHOBaHKe Jnnakrudeckas

(rpymma) Kox n HanMeHOBaHNE HHANKATOPA JOCTIKEHUS KOMIICTCHITHI OCBOCHUSI JUCLIUILIHHBI PE3YIIBTATOB OCBOCHHS
. KOMITCTEHLIUH enunuua (J1E)

KOMIETCHIMH 3HaHus Vmenust Hasbiku AUCITHILTAHBL
JluarHocTuka I1K-1. Cniocoben k WIIK 1.1 3Haer: JE 1 HIIK 1.1. HIIK 1.2. HaBbiku 1aG0paTOpHBIX Yernblii onpoc,
CTOMATOJIO- HPOBEICHUIO OO111e BONPOCH! OPraHU3alMK MEAULMHCKON TOMOIIN Teopernueckue Knaccuduxauus ITAB Omnpenensth SKCIEPUMEHTOB 10 TECTOBBIC
THYECKHX JIMarHOCTHKH y JieTeil 1 B3POCJIOMY HACEIICHHIO U ICTSIM OCHOBBI (PU3NUCCKOH u [IMAB; npasuio HIOBEPXHOCTHOE azicopoLHu 1 KOHTPOJIH,
3abos1eBaHMit B3POCIIBIX CO Poub rUTHEHBI OJIOCTHU PTA, TUTAHUS U TIPUMEHCHUS 1 KOJUIOUJHOH XUMHH Jlroxio- Tpay6e; TIIBI HAaTsDKEHHE. CTaJarMOMETPHYECKOMY MUKPOKOHTPOJIH,

CTOMATOJIOTHYECKUMH (TOPUIIOB B MPEAYNIPEKIACHNN 3a00IeBaHNUI 3y00B 1 a/IcopOIMH Ha OreHuBath OIpEJIENICHUIO OwieTHbIC

3a00/1eBaHMsIMH, HapoJIOHTa TBEpJIOH BEPOSITHOCTh HIOBEPXHOCTHOTO KOHTPOJIH,

YCTaHOBJICHUIO Meroauky cbopa aHaMHe3a )KH3HH U 3a00JICBaHHUI, XKaJo0 HIOBEPXHOCTH. obpasoBanus 1 HATSDKEHHS HKHAKOCTEH HpoBepKa

JiMarHosa y JeTei ¥ B3pOCIIbIX (MX 3aKOHHBIX MPEACTaBUTENIEH ) CO KommiekcHble paspyIeHust Hagbiku paboThl Ha MHUCHMEHHBIX
CTOMATOJIOTHYECKUMH 3a00JIeBaHUSIMU COCIIMHEHHS KOMILIEKCHBIX pH-metpe u KOHCIICKTOB JICKIHi
Leny n 3agaun MHAMBUIYaIbHOH U 3JIEMEHTOB B COCIIMHEHMUI (hOTO3IIEKTPOKOIOpPHMET ¥ OTYETOB 10
npoecCHOHATEHOM TUTHEHBI TTOJIOCTH PTa opranmsme. Teopust CocTaBmiTh pe. 71a00paTOPHBIM
I'uruennyeckye HHAEKCH H METOJIBI HX KOJUIOM/IHBIX U topmymst KJIC, HaBbiku paboThI HA paboTam, HTOrOBOE
OIpesieTIeHuUs rpyOOIHCIIEPCHBIX cxemsl I'JIC. (hOTOIIEKTPOKOIOPUMET TECTHPOBAHUE C
MeTozp! 1a0OPaTOPHBIX ¥ HHCTPYMEHTATBHBIX cucreMm. CyTu pusmuko- Amnanmu3upoBath pe (cektpodoTomerpe). 3alaHISIMHI

HCCIIEI0BaHUH I OLCHKH COCTOSHUS 3J0POBBS,
MEIHUITHHCKUE TOKa3aHUS K IIPOBEICHUIO UCCICIOBAHMUIH,
MIpaBHJIa HHTEPIPETANHI HX PE3yIIbTaTOB

UIIK 1.2 Ymeer:

DopMyIupoBaTh IpeIBapUTEIbHBIA AMATHO3, COCTABIIATh
IUIaH IPOBEJCHUS Ta00paTOPHBIX, HHCTPYMEHTAIBHBIX H
JIOTIOTHUTENBHBIX HCCICIOBAHUIT y IeTel U B3POCIIBIX CO
CTOMATOJIOTHYECKUMH 3a00JICBAHISAMI B COOTBETCTBHU C
TIOPSIKAMU OKA3aHKS MEIUIIIHCKOH TOMOIITH,
KIMHHYECKIMH PEKOMEHIALUAMH, C YYETOM CTaHIapTOB
MEIUIMHCKOH TIOMOLIN

HUIIK 1.3 ImeeT npakTUUECKUH OITBIT:

DopMyaupoBaHUs NPEABAPUTENHLHOIO AUArHO3a,
COCTaBJICHM IIJ1aHa IPOBECHUS] HHCTPYMEHTAIIbHBIX,
71a00PaTOPHBIX, JNONOIHUTEIBHBIX HCCIICIOBAHHHA,
KOHCYJIbTalMi{ Bpadeii-CrieluaanucToB y JIeTeil 1 B3pOocibIX
CO CTOMATOJIOIMYECKMMH 3a00neBaHussMU MHTepnperanum
JIaHHBIX JIOTIOJHUTEIBHBIX (JJAOOPATOPHBIX U
HHCTPYMEHTAJIbHBIX) 00CIICIOBAHHI! MALIMCHTOB (BKIIOUAs
PEHTTEHOJIOTHYECKHE METOIBI).

IlocTaHOBKH NpeIBAPUTENBHOTO IHAarHO3a B COOTBETCTBUH C
MexayHapOAHOH CTATUCTUYECKOH Kiaccupukanueit
Gone3Heil 1 mpobieM, cBsi3aHHBIX co 310poBbeM (MKDB)

XUMHUYCCKUX METOIOB
UCCIICAOBAHMA.

COCTaB ¥ CBOMCTBA
PacTBOpPOB U
OHOIOTMIECKUX
JKUJIKOCTCH.

Haseiku paboTsI ¢
XUMHUYECKON U MEPHOH
nocynoil. HaBeiku
MIPHTOTOBJICHUS
pacTBOpPOB
omnpeeaeHHON
KoHIeHTpanuu. HaBbiku
TUTPOBAHUS U
YCTaHOBIICHHS TOYKU
9KBUBAJICHTHOCTH.
HasbIku rpasyrpoBku
pubOOpOB, paboTHI HA
npubopax: HOHOMepeE,
KOHIYKTOMETpE,
AHAJIMTUYECKUX Becax,
pH-metpe.

OTKPBITOI'O THIIA




2. ATTecTaMOHHbIE MATEPHAJIBI

2.1. TecroBble KOHTPOJIH

TecroBoie kouTponu (TK) siBisitoTcst hopMoit TPOMEKYTOUHON aTTECTALUH [0 AUCHUILIHHE. TeCcTOBbIe
KOHTPOJIM BKJIFOUEHBI BO BCE TUIAKTUUECKUE €AUHUIIBL. Bpemsi, 0TBoiMOe Ha BBINIOJIHEHUE 3a1aHUM, OT 5 MUHYT
70 20 MUHYT, TECTOBBIE KOHTPOJIH MIPOBOAATCSA HAa KOMIIBIOTEPAX BO BPEMsSI MPAKTHUECKHUX 3aHATHH.

Ipumepovr mecmoswvix 3a0anuii
TK Bxonno# konTpois (E1)
1. PaccunraiiTe KOHUEHTPALMIO pacTBOPA JIUMOHHOU
KHCIIOTBI, €CJIM Ha TUTPOBAHUE 6 MJI 3TOT0 PAcTBOPA MOILIO 5 MII
pacTBOpa XJIOpH/a HaTpusl ¢ KoHIeHTpanuen 0,4 MOJIb KB/

OTBeTHI:
1. 0,33 Mo0Ib 3KB/II 2. 1,2 MOJIb KB/
3. 0,48 MOIB 3KB/II 4. 0,4 MOJIb DKB/II
2. MonspHas KoHIIEHTpanus 1 J1 pacTBopa ¢ MacCOBOM JI0JIEH CONITHOM KUCIOTHI 36,5 %
(p = 1,18 r/mi1) cOCTABISET ... MOJIB/TT
OTBeTsI:
1.11,8 2.10
3.5 4.5,6
3. 0,25 M pactBop camuIMIOBOM KHCIOTHI pazbaBuwan B 100 pas. Ompenenute €ro MOJSPHYIO
KOHIICHTPAIIHIO
OTBeTsI:
1. 0,05 mons/n 2. 0,0005 moib/1
3. 0,005 MOJIBb 9KB/I 4.5*10” mMomnb/1
4. BydepHas cucreMa COCTOMT M3 BajepHAaHOBOM KHCIIOTHI U BajiepuaTa HaTpus. BeiOepuTe BO3MOKHOE
3HaueHue pH 6ydepHoii cucremsl, eciu pKa = 4,8.
5. KakoBo Oy¢epHoe oTHOLIEHHE U1 aMMHUAYHOH Oy(QepHOH CHCTEMBI, EClTM OHa o0najgaeT Oosbreit
O0ydepHOIt eMKOCTBIO IO KHUCIOTE?
OtBeTsI:
1. Vc/Vo>1 2.Vce/Vo <l
3.Vce/Vk>1 4.Vc/Vo=1
6. KonueHTpanus noHoB S*(Mos HOH/1) B HackimeHHoM pactsope CdS mpu 25°C OTBeTHI:
1.1,2-10°" 2.2,22-10."
3. 1,11-10. 4.0,6-1078
7. Paccuwuraiite I[1K tpynaopactopumoii coau AgCl mpu cmemrennu 10 mut 0,02 mois/a pactBopa AgNO3
u 5 ma 0,1 monbs/n pactBopa KC 1
OTBeTsI:
1.9-10- 2.2,2-102
3.3-10? 4.4,4-10*
8. Byner nm ocanok noauga cepedpa pacTBOPATHCS B XJIOPYKCYCHOU KHCIOTE?

OTBeTHI:



1. O6pa3zyercst paBHOBECHAS CHCTEMA 2. Her, Kp>1
3. Hert, Kp <1 4. Ha, Kp>1
9. [ moBbIIeHUs TeMIlepaTypbl kunenus pactsopa Ha 1,04 0 C (K26=0,52 rpan. kr/mMonb) He0OX0I1uMoO,
9TOOBI KOHIIEHTPALHS PACTBOPEHHOT'O B HEM HEAIEKTPOJIUTA COCTABIISIIA MOJIB/KT
OTBeTsI:
1.0,5 2.0,2
3.1 4.2
10. PactBop, coneprkariuii 9,2r stuinosoro crupta B 200r Boasl (Kxkp=1,86 rpan. Kr/MoJib) 3aMep3acT Ipu
°C
OTBeTsI:
1.0,186 2. 1,86
3.-0,186 4.-1,86
1. Ecnu pH xemuu paBeH 7, To
OTBeTsI:
1.C (OH) =2.47*10" Mob HOH/1I 2.pOH=7
3. C (OH) = 107 Mosb HoH/1 4. pH+ pOH = 14

TKS8 o teme «IloBepxuocTHbIE ABIeHUsI0 Ancopousy (JE1)

1. VYKaxuTe eTUHAILy W3MEPEHHs SHEPTUU TTOBEPXHOCTHOTO HATSHKEHUS KUIKON (hazbl:
1.1, JTx/m? 1.2. H/m? 1.3. Monb/M? 1.4. Monb/Kr
2. Kaxkas BenmanHa B ypaBHEHUH ancopOruu [ m60ca Ha3pIBaeTCS MOBEPXHOCTHON aKTHBHOCTRIO:
— do . C — do — C
2.1. 2.2.do 2.3. 2.4.
L)
GHQO ______
0
Canmpﬁnm

Camopﬁm

5. Kakoe 3HaueHHe O COOTBETCTBYET MOBBIINIEHHOMY I10 CPABHEHHUIO C HOPMOM COJIEPKaHUIO COJIEH JKEeITUHON

KHUCJIOTHI B MOYE (Guoun B HOpME 57-68 Dpr/cm?)

6. Benmmunaa amcopOIiny Ha TOBEPXHOCTH SKUAKOH (ha3hl paCCUUTHIBACTCS 110 YPABHEHHIO:




B e
6.1.mg =c2ar 6.2. C+B
r = E . £ r . r - P
6.3. dC RT 6.4. P+B

7. HeGompimmoe n3mMeHeHne Kakoro 13 (pakTopoB HaHOOJIee CUITEHO BIIHSIET HA G BOJIBL
7.1. no6aska [TAB 7.2. nob6aska [IMAB
7.3. maBieHue ra3a 7.4. Temrieparypa
8. Kakas cxema mimrocTpupyeT H30HUpaTelIbHYI0 aJIcCOPOIHIO B BOJHOM pacTBOpe Ha TBepioM copoenTe BaSO.:

8.1 S04 S0 8.2. Na* Na*
K+ K+ SD*.H- SD‘;.
KBS0k Na* Na
K* K SO
S0~ Na* Na*
8.3, Na* Na* 5.4, Cr Cr
., CI CI Ma* HNa*

N B0 W cien
+
CI a* Na Cl Ma* CI
2 cr

9. VKaXXUTe Tapy «pacTBOPHUTENs + aIcopOEHT», HEOOXOAMMEBIE ISl TOJIHOTO pa3leleHHUs CMECH
TBEPABIX AU(PIILHOTO HEMOJIIPHOTO BEIIECTB, HMCXONS W3 CJICAYIONIETO YCIOBHS: PaCTBOPHUTEIb

pacTBOpPACT 00a BCIICCTBA, 4 Ha TBEPAOM aZ[COp6CHTC IIOJIHOCTBIO a;[copGI/IpyeTca TOJIBKO OJHO M3 HUX. CMech

b
Bapuant 10.1. 10.2. 10.3. 10.4.
PacteopHTETE <) =) L
AgcopbeHT MeT YTOIE METT MET
10. 3akoHUHTE CXeMy aAcopOIHH. YKaxXuTe, acopOIHs - IIOTHAS WIH HETIOTHAs.
Mem 5 + —

ancopbeHT  AOcopdTHE  PACTEOPHIETE

11. Kaxum o6pa30M OIMpeACIACTCA BEIINYNHA aacop6unn Ha MMOBCPXHOCTHU TBEPAOI'O a;ncop6eHTa:



OepeTcA B CIPABOHHEIX TAOIHIAX

c
=0,
PACCHHTEIEAETCA IO YPABHEHHID JIIHIMEOpA: C+B
F__do C
PAcCUHTEIEISTCA IO VpaBHeHHo [ HOOCa: dC RT

PACCHHTEIEAETCA 10 YDAEHEHHY. Mg = ¢ 20T

TK 110 Teme «PHU3nKO-XUMHYECKHUE CBOIicTBa BuTaMuHOBY (JIE1)

1. [Touemy nipu Upe3mMepHOM yIIOTPEOIICHNY BUTAMUHOB A, E HaKarmmBaroTCs B OpraHU3ME U OKa3bIBAIOT
HEraTHBHOE BJIUSHUE?

1) XKupopacTBoprUMBIE , TOATOMY PACTBOPSIOTCS B JIUITHIAX.

2) C mumaIHBIMUA KOMITOHEHTaMU MEMOpaH 00pa3ytoT KOMILICKCHEBIC COCTUHCHUS.

3) O6pazyrot I'JIC B opranmsme.

2. Burtamuns - kopepMeHTHI:
1) Bi, B2, Bs, Bi2, PP, A, K
2) Bce BomopacTBOpUMBIE

3) Bi,Bi2, A, D, K, C
3. BomopacTBoprMbIe BUTAMUHBI — aHTHOKCHIAHTHI

1)F.E
2)F,D
3)K,.D
4. )KupopacTBOpuMbIC BATAMUHBI —AHTHOKCHUIAHTHI
) FE
2)F,D
3)K,D
5. Beibepurte BUTAaMUH, B CTPYKTYPY KOTOPOTO BXOIUT MAPUMHUAMHOBBIC M THA30JIOBBIEC KOJIBITA
1)B:
DA
3B
4)Bs
5)Bi2
3. BribepuTe BUTaMUH, B CTPYKTYPY KOTOPOTO BXOUT OCH30JIbHBIC TUPUMHINHOBBIE KOJIbIIA
1) B 2) B; 3) PP 4) Bs 5K
4. Bribepute BUTaMUH, HEJIOCTATOYHOCTH KOTOPOTO IPUBOIUT K TIOBPEKICHHIO 3PEHUS
A 2)E 3) PP 4) B 5) B
5. Br10epuTe BUTAMUH, KOTOPBIH MPUBOIUT K HAPYIICHUIO PENPOIYKTHBHON QYHKIIUN Y MYXKYHH U
SKEHIIMH.
) A 2) PP 3) Bs 4) Bz
6. Br16epuTe BUTAMKH, KOTOPBIH MPUBOIUT K OCTEOIIOPO3Y
1)D 2)E 3)F 4) A 5)Bn
7. Bribepute BUTaMuH, KOTOPHIH mpuBoAuT K opakerwo [ ITHC, nepmaturam
1) Bg 2)B 3) By 4) PP 5) B

TK o teme «Komriuiekcusle coequaenns» (JIE1)

1. Crenens okucneHus Pt +4, 3aps KOMIIJIEKCHOTO HOHA ~ paBeH



1) 1- 2) 4+ 3) 2- 4) 3-
2. CrerneHb OKUCICHUS KOMILIEKCO00pa3oBatelisi B koMmiiekcHoM coenunennu [ CrClI(NH3)4]Cl,

paBHa

n+2  2)+3 3+ 4)+1
3. KoopauHanroHHOE 4HCII0 MEHTPaTIbHOTO HOHA - KOMILIEKCOO00Pa30BaTest B KOMILICKCHOM COSTMHEHUN
Na,[Pt(OH),Cl4] paBHO

D4 2)2 36 48

4, [Ipu B3aumoxeiicTBum Fe(SCN)3;+NaSCN, KoopIHHAIMOHHOE YHCII0 KOMIUIEKCO00pa30BaTelIs paBHO 0,
MOJKHO TOJIYYHUTh COCIMHECHUE
1) Na[Fe(SCN)4] 3) Nas[Fe(SCN)s]
2) Fe[Na(SCN)4] 4)Fe3[Na(SCN)s]s
3. [pupona cBs3u MEXTy KOMIUIEKCHBIM HOHOM M HOHAMH BHETITHEH CpeIbl
1) KoBaJICHTHAS TIOJISIPHAS CBS3b 2) nOHHAS CBS3b
3) BomopoaHast CBSI3b 4) KOBaJICHTHAS
CBSI3b

6. ®opmyna KOMIUIEKCHOTO COEIMHERMY Oapyil TETpapoIOHUI0AMaMMHUHXpOMaT (+3)

1) Ba[Cr(SCN)4(NH3),] 5) Ba[Cr(CN)s(NH3),]
2) Ba[Cr(CN)y(NH3),] 4)Ba[Cr(SCN),(NH3).]»

/. Ha3auue xommiekcHoro coemunenus Caf/Al(OH)sH>O]
1) anroMrHUHAAKBaEHTATUAPOKCO KaIbLuii (12)
2) KaJbIUs TICHTaruIpOKCoakBaaTroMuHaT (+3)
3) KambIHs aKBaNlCHTaTHAPOKCOATIOMHUHAT

4) kanplui TUAPOKCOAKBAATIOMUHUH (+3)

8 @opMyna W THND KOMIUIEKCHOTO COeIMHEHMs u3 cieayromux gactur Co 3% CN - Na *

KOOPAWHAIMOHHOE YHCIIO PaBHO 6
1) Na*[Co(CN)s] aHHOHHOE, alMIOKOMILIEKC, MOHOSIEPHOE
2)Co[Na(CN)4] xaTnoHHOE, aIUA0KOMILIEKC, MOHOSIIEPHOE
3)Na3[Co(CN)s] aHnOHHOE , alIUAOKOMIUIEKC, MOHOSIIEPHOE
4)Na[Co(Cn)s] kKaTHOHHOE, IIMAHOKOMITIIEKC, TIOJUSICPHOE
9. ypasuenue nonusamun vona [Zn(OH)4]* 1o TpeThbeii crynenn
1) [ZnOH]+ «Zn*" +OH"
2) [Zn(OH)4]*«>Zn " + 40H
3) [Zn(OH)]4*< [Zn(OH)3]" + OH
4) [Zn(OH),]° <> )[ZnOH] "+ OH -
10. CtenieHp, B KOTOPOI BXOJUT KOHIIEHTPALIHA TUTaHA B BRIPAKEHUH KOHCTAHTHI HECTOUKOCTH COSTMHEHUS
[Zn(NH3)4]C12
1
2) 2
3) 4
4) 6
MeTtonuka oueHuBaHusi: TecToBble 3aiaHusl (QOPMUPYIOTCA ClIydailHBIM oOpazom u3 OaHka TecToB. B
cootBercTBHM ¢ bPC o mucrurummae (cM. 11.3): oIleHKa cTaBUTCA B Oautax (0T 3 10 5 6aJlJIoOB) B COOTBETCTBUH C
KOJIMUYECTBOM IMPABWIBHBIX OTBETOB. MeHee 55% mpaBMIIBHBIX OTBETOB - HE 3a4eT, oT 55% 1o meHee 75% - 3



6aina, ot 75% mo menee 85% - 4 6amna, ot 85% 1o 100% - 5 6awIo0B.

3.1. bujieTHbIE KOHTPOJIU
bunernsie kortpomn (bK) sBistorcst popmMoit MpoMekyTOUHOM aTTecTanyy, IPOBOAITCS B IMUCbMEHHO
BO BpEMS IPAKTUUECKOTO 3aHSATHUSL.

Tpumepur bunemmuvix KoHmpoetl.
Jomamrnee 3aganue bK «KoHuenTpaumu gekapcTBeHHBIX cpeactsy (AE1)

MokHO WM HET IaBaTh PeOCHKY BO3pacToM 5 jieT 1o 1 CToJoBOM JIokke o0bemoM 20MiT mperapara
OpoMuma HaTpusi ¢ MaccoBo Joier BemiectBa | % 2 pasa B JeHb (IUIOTHOCTH pacTBOpa HPUHATH 3a 1r/mi).
[Ipenenbras cyrounas HopMa rmoTpebiaeHus ais pedbenka 5 aer 0,251.

BuiieTHbI KOHTPOJIb 110 TeMe «KOoMIOnuaHbIE TUCOEPCHBIE CUCTEMBI C) (vunemma))»(JIE1
YacTullbl KOJUTOMTHOTO PacTBOpa Cyib(aTa Kallblus, MOJTYYCHHOTO CMENIeHHeM paBHBIX o0beMoB CaClz u
Na2SO4, mepeMenarTcs B JJICKTPHISCKOM IT0JIe K KaToxy. O TMHAKOBBEI JIM KOHIICHTPAITUN UCXOTHBIX pACTBOPOB?
OTtBeT nosicHUTe Ha KOHKpeTHOM mnpumepe. Kakue Bemecta cHuzsT yctouuBocts KJAC u mouemy? Kakue
BeIecTBa MOBLICAT ycToiunBocTh KJ[C u mouemy?

Urorossiii OmnerHblii koHTpoab(MBK) (JIE2)

1.1. CocTaBbTe KOMIUIEKCHOE COCAMHEHHUE, HA30BUTE €r0, YKAXKUTE THUII, MIOKAXKUTE COCTOSHHE B PacTBOpE,
HATMIIUTE BRIPAXKCHUE TSI KOHCTAHTBI HECTOMKOCTH.
Co*", CN,Na"
K4.=6
1.2. Bynet i ycTOWYMBO KOMITIEKCHOE COCTHHEHHUE B IPUCYTCTBUH aMMHAKa.
2. [Ipu cTamarMoMeTpu4ecKOM ONpPeAeICHUH MMOBEPXHOCTHOIO HATSDKEHHUS PACTBOPOB HEKOTOPHIX BEIIIECTB

TTOJTYYICHBI CIIEIYIONTHE pe3ynbTaThl: pacTBop Nel— 84 karumm, pactBop Ne2 - 51 xarmts, pactBop Ne3 - 78 kamnensb,
pactBop Ned - 70 kamenb, Ans BoAbl - 65 kamenb. OnpeaenuTe MOBEPXHOCTHOE HATSKEHUE 3THX PAaCTBOPOB,
CUMTas, YTO MX INIOTHOCTH OJMHAKOBBI, (CTO = 72.5-10 JI:x/M? M yKa)KuTe B KAKMX pacTBOpax Haxomwiuck [TAB
vu [11B.

3. B 80 mu pactBopa MOYeBHHBI ¢ KOHIeHTpauued 0,36 MMOJIb/I BHECIU 4 T' aKTUBUPOBAHHOIO yrisi. B
pe3yibTaTe KOHIIEHTpAIlusi PacTBOPSHHOrO BemiecTBa cHu3wiachk 70 0,12 MMmonb/m. Berduciure BennduHy
azcopOLMM MOYEBUHBI B MOJIL/T. MI300pa3ute cxemy aacopOLuH.

Metouka orienuBanus: B coorBeTcTBuM ¢ bPC o mucrummune (em. 11.3). 3a /13 «KoHreHTparym 1ekapcTBEHHBIX

cpenctBy» 1-2 6amna. BK KJIC (munemna) ot 1 go 2 6amioB. UBK (MTK) onenuBaercs B 30amma. OueHka 3a
pelleHHe 3a/1a9u CTABHUTCS B 0aJIaX B COOTBETCTBUU CO CIEAYIONIMMU KPUTEPUSIMHA. MaKCHUMaTbHBIN Oalll - OTBET
Ha BOITPOCHI 33J1a4u JaH mpaBuiabHO. OOBsACHEHHE X0/a e€ pelIeHHs ToPOOHOE, TOCIIEA0BATEIIEHOE, TPAMOTHOER,
C TEOPETUIECKUMH OOOCHOBAaHHUSAMH (B TOM YHUCIIE U3 JICKIIMOHHOTO Kypca); OTBETHI Ha JIOTTOIHUTEIBEHBIE BOTPOCHI
BepHble, uéTkne. CpeHHUN Oay1 - OTBET Ha BOMPOCH! 3a7avd JIaH NpaBuiabHO. OOBICHEHUE X0/aa €€ pelIeHus
moIpoOHOE, HO HEJIOCTATOYHO JIOTUYHOE, C SAMHUYHBIMYU OITMOKAMH B JICTAJSX, HEKOTOPBIMU 3aTPyTHEHUSMH B
TEOpPEeTUIeCKOM 000CHOBAaHUH (B TOM YHCIIE M3 JICKIIMOHHOTO MaTepHana); OTBEThI Ha JOMOJHUTEILHBIE BOIPOCHI
BEepHbIC, HO HENOCTATOYHO 4ETKHEe. MUHHMMAaNbHBIA Oayul - OTBETHl HAa BOMPOCHI 33aJa4d JaHbI MPaBUIBHO.
OOBsicHEHHE XOoJla €€ PEeNICHUs HEJOCTAaTOYHO TMOJHOE, HENOCNe0BaTelIbHOe, C ONIMOKaMH, CJIa0bIM
TEOPETUIECKUM 0OOCHOBAHUEM (B TOM YHCIIE JICKIIMOHHBIM MaTEPHAJIOM); OTBETHI Ha JOMOJHUTEIHHBIC BOIIPOCHI
HEJ0CTAaTOYHO YeTKHe, C omubkamu B jaetansx. OneHka

«HEYJIOBJICTBOPUTEIHHO»: OTBETHI HA BOIIPOCHI 3aJ[auM JIaHbl HenpaBHiIbHO. OOBSICHEHUE X0/1a e€ pelIeHUs JaHO
HETOJTHOe, HETOCNIe0BaTeIbHOe, C TPyOBbIMH OIIMOKaMH, 0€3 TEOPETHUYECKOTO0 OOOCHOBAaHWS;, OTBETHl Ha
JIOTIOJTHUTEINIbHBIE BOIIPOCHI HENPABUIILHBIE (OTCYTCTBYIOT).



MeToauka 0aJILHO-PEHTHHIOBOI CHCTeMbl OLIEHUBAHHUS YUYeOHBIX HOCTU:KEHUI CTY€HTOB 0 y4eOHOMH
JUCHUTINHE
Obwue nonosicenust

1.1. Hacrosmas Metonnka O6aibHO-PEHTHHTOBOM CHUCTEMBI OIEHWBAHHUS YUYCOHBIX JTOCTHKCHUIN
CTYIEHTOB 1O muciuiuinHe «KimHudeckne acmekThl (DU3MYecKOd W KOJUIOMTHOW XWMUW» pa3paboTaHa B
cootBercTBUE C [lomoxeHneM o 0aTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS YUCOHBIX JOCTIKEHUN CTYIACHTOB
YI'MYV, npunsroii Ha 3aceganuu Yu€Horo coBera 28.08.2019 r. (mportokxon Ne 1) u yTBepKAEHHOM MTPUKA30M
pektopa Ne 445-p ot 03.03.2019 1.

1.2. Kadenpa wucxomutr wu3 TOro, 4yro OaNIbHO-PEUTHHIOBas CHCTEMa OIICHMBAaHUSA YYEeOHBIX
JIOCTHKCHHI SIBIISICTCSI OCHOBOM TSI ITOJTyYSHUS 3a4eTa U TeKYIIeTo KOHTPOJIS 3HAHUH CTY/IEHTOB.

1.3. B cootBercTBUM C Hacrosimelh MeToaMKOW TperogaBaTenn Kadenpbl OICHWBAIOT 3HAHUS
CTYJICHTOB Ha K&)KJOM MPAKTUYECKOM 3aHSITHH U B KOHIIEC 3aHATHS HHOOPMUPYIOT CTYACHTOB O €r0 Pe3yjibTarax.

Topsioox onpedenenuss OUCYUNIUHAPHBIX MOOY el

2.1. B yueOno#t mucimiuinHe «KnMHUYECKHE acleKThl (DU3MUYSCKOM M KOJUIOUAHONW XUMHH»
TPYJAOEMKOCTh JUCIHILIHHBI cOCTaBIsAeT: 36 yacoB (10 yacoB nekinwii, 18 4acoB mpakTU4eCKHe 3aHATHIN § 4acOB
CaMOCTOSITETILHOM paboThI) U BpeMsl YUeOHBIX 3aHSATHI MPOJ0JDKAETCS B TEUEHHE OJHOTO (BECEHHETO0) ceMecTpa
Y 3aKaHYMBACTCS 3aYCTOM.

2.2. Beinenen oauH AUCHUIIMHAPHBIA MOAYIb. ITOTOBBIA PERTHUHT MO JUCUMIUIMHE BBIBOJAUTCS IO
CPEIHUM pe3yJibTaTaM OaJljIoB, MOJYyUYSHHBIX B CEMECTpE.

2.3. [locme oxoHYAHWS AMCHUIUIMHAPHOTO MOXYJNS CTYIEHT HMEET IpaBo, MPH NPOBEACHUU
MperoaaBaTeieM TeKYIIMX KOHCYIbTAIUN, Ha J000p 0a/IOB MyTéM OTPA0OTKHU MPOIMYIIEHHBIX TEM MPAKTUISCKUX
W JTabOpaTOPHBIX 3aHSATHUH, BOIICAIINX B MPEIbIIYIIUHA MOAYJb, & TaKKe MyTEM BBITONHEHUS 3aJlaHWil 110
MPOMYIIEHHBIM PYOEKHBIM KOHTPOJISIM | T.I. B CBsI3M ¢ 3TUM, TeKyIasi pedTHHTOBasl OLEHKa IO MPEeABIAYIIeMY
MOJYJII0O MOXET H3MCHSATHCS, W TMPENoJaBaTeNib BIpPaBe BHOCHUTh B JKypHal TEKYIIEH YCIIeBaeMOCTH
COOTBETCTBYIOIIHE UCITPABIICHUS C YKAa3aHUEM JIaThl U Oaa.

Aneopumm onpedenenus peumunea cmyoenma no OUCYUNIUHe 6 cemecmpe

3.1. AKTHBHOCTH CTYZICHTa Ha MPAKTHUECKUX (CEMHUHAPCKUX) 3aHATHUSIX OLICHUBAETCS B PEHTHHIOBBIX
bamnax. [Tocemenue MpakTHYECKOTO 3aHIATHS OolleHuBaeTcs B 1 6amnma. Kaxaprit kpaTkuil yCTHBIA OTBET CTY/ICHTA
WIN pa3BEPHYTHIN OTBET HA IPAKTUYECKOM 3aHITHU MOKET OBbITh OLICHEH JONOJIHUTENbHBIME Oaiamu. [Ipu 3Tom
YUUTBIBAETCS Ka4YeCTBO OTBETA, HCIIOJIB30BAaHUE JIOTIOIHUTENIBHOM TUTEpaTyphl U T.11.

3.2.  Texymmue KOHTPOJIH, a TAK)XE€ UTOTOBBIE KOHTPOJH IOCIE KaKIOI0 MOAYJS OCYLIECTBISIETCS B
NUCbMEHHOH opMe uin B GopMe TECTUPOBAHUSI.

3.3,  Tekyue U UTOTOBbIE KOHTPOJH OCYIIECTBISIOTCS B TEUEHHUE CEMECTpa, B COOTBETCTBHHU C
kaneHnapHo-reMatudaeckuM riaHoM (KTII), yreBepxn€nneim Ha 3acemanmm kadenpsl. KTII moctymen mms
CTY/ICHTOB Ha caiiTe U cTeHje Kadeapsl.

34. Jlnsa y4eOHO-METOIMYECKOTO OOeCNedeHus pealn3alud OaTbHO-PEHTHHTOBOW CHUCTEMBI
OLICHMBAHUSI Y4eOHBIX JOCTHKCHUH CTYJCHTOB BHECEHbI KOPPEKTHBBI B y4eOHO-METOIUYECKHE KOMIUIEKCHI
JIUCIUILTUH Ka(eaphl.

3.5.1. B paboueii mporpamMmme aucUUIUIMHBI «KIMHMYeCKne acmeKkThl (DU3MYECKOW W KOJUIOMIHOM XUMUI»
0003Ha4YeH | AMCUUIITMHAPHBIA MOIYNb U | IWAaKTHYeCKas CIUHHLIA!

Ne Ne HanmenoBanune B ToM uncne
TUCHUIUIMHAPHOTO | AMJAKTHYECKON TUIAKTUYECKON SIIHUTIBI
MOZYJIS €IVHULIBI (E, Temsbr)




Jlexuuun [Ipaxr.
3aHsTust /

nabopat. padoThI

1. Knuanueckue AncopOnus Ha )KUIKOU U
TBEPJ0M MOBEPXHOCTSX.

JIuranmooOMeHHEIE

ACTICKTHI
(uzndecKoii n
KOJUTOUJTHOU
XUMHAHA

PaBHOBECHS U MPOIIECCHI,

IMMPOTCKAIOIIUC B OpraHnu3Me

JE 1 104 184

B HOpPME U TIATOJIOTHH.
KACu T'JC.
DU3UKO-XUMHIECKHE
METO/IbI UCCIICIOBAHMS 1
JIMarHOCTHKU

3.5.2. JInamazoHbl pEHTHHTOBBIX OAJTIOB MO IUCIUTUIMHAPHOMY MOJIYIIIO C BBIICICHUEM PEHTHHTOBBIX
0aJTOB 3a KXKIBIA BHIT y4eOHOW paOOTHI CTyACHTA.

[IpomomKUTETEHOCTD U3YICHHS AU IaKTHIeCKoH enuHuIisl JE 1 9 Henens
Bun yueOH. paboThl 1 popma TeKyII. MuHuMaEHOE MaxkcumanbHOe
Br korTpos KOHTPOJIS KOJI-BO OaJIIoB KOJI-BO OaJIJIOB
ITpakTrueckue 3aHATUS
OBP 1,0 2,0
Kommnaexcrnvie coeounenus.
. 1,0 2,0
Cocmas u ceoticmea.
JlaGopaTopHbie paboTHI:
. 2 3
Texymui Nel «Konoyxmomempusi.
KOHTPOJIb Ipucomosnenue pacmeopos xiopuoa
Hampusiy
No2 Aocopbyus na sicuoxoti ’
nogepxrnocmu I1AB, [I1AB 3
No 3 Onpeodenenue KKM 6 pacmeope
I1IAB 2 3
Ne4d Aocopbyus na meepooti 2 3
nogepxHocmu
Ne5 Jlucnepcuvie cucmemst. K/JC. 3
2
No6. Onpedenenue kanvyus Memooom 2 3
KOMNIEKCOHOMempUL
TectupoBanue:
3aoauu “opomuzm 3 5
. 3 5
AOocopbyust Ha HCUOKOU NOBEPXHOCU
Togepxnocmmuvie senenus.
5 7
Aocopoyus




Komnnexcrwvie coeounenus 4 6
TK KJIC (muyenna) 3 5
/13 OBP 1 2
bK OBP 3 5
BK KJIC (muyenna) 3 5
MK “KC” 3 5
Jlexun 5 10

no060p 6amioB 3 18

Hroro: 50 100

3.6. Ilopsi0ok u cpoku 0obopa 6ann08

3.6.1. Ilocne moaBeAeHHUS WTOTOB TEKYIIEro KOHTPOJIA 3HAHWN CTYIEHTOB M BBICTABJICHHS PEHTHHTA
CTYJIEHTY T10 TUCIUILIMHE B CEMeCTpe JaHHas WH(pOpMaIus JOBOJUTCS 10 CBEACHUS CTYACHTOB HA TOCICIHEM
MIPaKTUYECKOM 3aHATHH, Ha HHGOPMAIMOHHOM cTeH e Kadenpsl, caiite YIMY u 1.11.

3.6.2. Jlo Havana 3K3aMEHAIIMOHHON CECCHH W JI0 JaThl CIayM B JICKAHAT XypHaJa MOCEIIaeMOCTH U
TEKYIIEeH YCIeBAeMOCTH CTYACHT BIpaBe J00paTh OAIbI 10 MUHUMAIBLHOW CYMMBI PEUTHHTOBBIX OamioB (50
PEUTHHTOBBIX 0aJTOB), IPH KOTOPOH MOKET OBITH ITOCTABJICH 3a49ET.

3.6.3. [o0op peHTHHTOBBIX O0ajsIoOB MOXET NPOXOAWTH B (OpME TECTOBOIO KOHTPOJS 3HAHHN
CTYJEHTOB, BBIMIOJHEHHS CaMOCTOSTENFHOW padOThl TO 3aJaHUI0 BEAYIIETO TPEeToJaBaTensi, OTpPabOTOK
MPOMYIIEHHBIX TMPAKTUYECKUX 3aHSATHH W TPEJAOCTABICHUS THCHMEHHO BBITIOJHEHHBIX 3allaHuil  W/Wiu
cobeceoBaHMA.

3) Aneopumm onpedeneHus Umo2o8020 peumunea cmyoeHma no y4eoHot OUCYuniuHe

3.1.  UroroBelii peHTHHT cCTyneHTa 1O Y4eOHOW MAWMCUMIUIMHE ONpeAeseTcss B pe3yibTare
CYMMHUPOBaHHUSl PEHTHHTOBBIX 0alioB, HAOpPaHHBIX CTYJICHTOM [0 JUCIMIUIMHE B TEUCHHE CEMECTpa IO
pe3ynbTaTaM TeKyIIUX KOHTpoel (PedTHHT cTyneHTa B cemecTpe).

3.2 [lomyueHHBIN CTyIEHTAMH 3a4€T U UTOTOBBIN PEHTHHTOBEII OaJLJ IO AUCIUTUIMHE BBICTABIISIOTCS
B 3a4€THYIO KHWKKY CTyJI€HTa U 3K3aMEHAI[HOHHYIO BEJOMOCTb.



Penen3zus
Ha @onj oneHouHbIX cpencTB qucuuiuinHbl b1.B.O/1.3 «Knuandeckue acekThbl
(bU3HYECKON U KOJJIOMTHON XUMUH » BAPUATUBHOMN YaCTH JIJIs1 00yUJaOIIUXCS 10
creruaibHoCcTH 31.05.03 «CTOMATOIOTHSY
cI)OHI[ OLCHOYHBIX CPCACTB IO JUCHUIIIINHC «KnnHnueckue acreKThl (1)H3I’I‘-I€CKOﬁ n KOHHOHHHOﬁ
XUMHHU» COCTABJIEH B COOTBETCTBHUMU C B COOTBETCTBUH C Tpe6OBaHI/I}IMI/I d)e;[epaanoro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAapTa BBICHIEr0 00pazoBaHus Mo cneruaibHocT 31.05.03
Cromatomnorust (ypoBeHb CIIELUAINTETA), YTBEPKAEHHOIO MpPUKa3oM MUHHUCTEPCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 12.08.2020 Ne 984 u ¢ yuerom TpeboBaHU# MpodhecCHOHATBHOTO
craHnapra «Bpay-cTomMaTonor», yTBEpKICHHBIM MpUKa3oM MMHUCTEPCTBA TpyAa U COIMAJIbHOU
3amuThl Poccuiickoit @enepariun ot 10.05.2016 Ne 224 H. (3apeructpupoBaH B MUHUCTEPCTBE FOCTHITUHI
P® 02.06.2016 1. per. Ne 42399).

JuctumumHa «KiuHuYeckre acmheKkThl (PU3NYeCKON M KOJJIOWIAHON XUMHM» IMPEroaaeTcs: Ha
MEPBOM Kypce BO BTOPOM CEMECTpPEe B paMKax NUCHHUIUIMH BapuatuBHOM yactu. OO0IIas Tpya10eMKOCTh
mucturIuHbl 36 daca (10 gacoB nekiui, 18 4acoB nmpakTHYeCcKue 3aHITHS, 8§ YacOB 3a4€T).
Pazpaborunku: benoxonosa H.A., n.1.H., 3aB. Kadeapoi oOmel XumMuu;

HaponoBa H.A.., x..H., 1o11eHT Kadeapsl o01Iel XUMHUH;
Tuxomuposa E.W., k.X.H., 1o11eHT Kadeapsl 001mIei XUMUH.

B penieHzupyeMoM JOKYMEHTE Y€TKO YKa3aHO, KAKUE 3HAHUs, YMEHUS M HaBBIKU ()OPMUPYIOTCS
MIPU U3YYEHUH KaXIOr0 pasjienia JaHHOW TUCHUTLTAHBIL.

[lonHo mnpencraBieHbl aTTECTAMOHHBIE MAaTepHallbl B BUAE 3aJaHUM JJIsI BBIIOJHEHUS
CaMOCTOSITENTLHOW padoThl, OWJIETOB sl MUCHBMEHHBIX KOHTPOJEH M KOMITBIOTEPHBIX TECTOB IIO
KaXJIOMY pa3/ieNly U3y4aeMOou JUCHHUTLITUHBI.

JlaH anroputMm ompenesieHus peUTUHTA CTYJIECHTOB, npeacraBieHa Metoauka bPC s onieHku
3HaHWH, YyKa3aH MOPSIOK MPEJOCTABICHHUS BO3MOXHOCTH JIOMOJIHUTEILHOTO Habopa OayyioB s
MOJTyYCHUS 3a4eTa.

B nenom nanubIii @OHI OIEHOYHBIX CPEJCTB OTBEYACT TPEOOBAHUSIMH, MPEIBSIBISIEMBIM 10
cnenuanbHOCTH ««KMHMYeckne acmeKkThl (PU3NYeCKOW M KOJUIOMIHON XHMHH», B COOTBETCTBHH C
@I'OC 3++, 1 MOXXET OBITH PEKOMEH/I0BaH I YTBEPKICHHUS.

Petensent: JokTop GapMalieBTHYECKHK HAaYE., npoadeccop,
NeKan fapsanesTHyeckoro pakyastera ©f bOY BO
YTMY Munaapasa Poccun Aaapranosa ' H.



