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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOIT'PAMMbBI YUYEBHOU
JUCHUIIJIMHBI OI1.08 AHAJIMTUYECKAA XUMUSA

1.1. MecTo JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH 00Opa3oBaTe/bHOM
NPOrpaMMblI

[Iporpamma yueOHo#l mucuumiuabl OI1.08 Ananmutuueckas XuMHs SIBISETCA
00s3aTeIbHOM  4YacThi0  OOHIENPO(EeCCUOHATBFHOTO IUMKJIA MPUMEPHOW  OCHOBHOM
oOpazoBarenbHOM mnporpammbl B cootBeTcTBUM ¢ DPI'OC CIIO mo cnernuaibHOCTH
33.02.01 ®apmanmus.

YueOnas gucturuimHa OIL08 AnanmuTtuueckass XuMHsS Hapagy C APYTUMHU
y4eOHBIMU JHMCHMIUIMHAMH oOOecreunBaeT (POPMUPOBAHUE CIEAYIOMIMX  OOIIKX
KOMITIETEHIIAM:

OK 01. Bsibupate croco0bl pemieHus 3aaad npodecCHOHATbHOW N1eATeIbHOCTH
MIPUMEHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM

OK 02. OcymecTBiarh TMOUCK, aHAIM3 W HHTEpHpeTaluio HH(opmaluu,
HEOOXOIMMOM JIJIs1 BHITIOJTHEHUS 3a7a4 MpOo(PeCcCUOHaIBHOMN AeSTEILHOCTH.

OK 04. Pabotath B KOJUIEKTUBE M KOoMaHze, 3(()EKTUBHO B3aMMOECHCTBOBATH C
KOJUIEraMHt, PYKOBOJCTBOM, KJIUEHTaAMHU.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepekeHHIO,
3¢ (PEeKTUBHO ACHCTBOBAThH B UPE3BBIUAMHBIX CUTYAIUSX.

OK 09. Hcnonws3oBarh WH(MOpPMAIMOHHBIE TEXHOJOTUU B MPOGEeCcCHOHATBHON
NESATETBHOCTH.

U CIIOCcOOCTBYET (hOPMUPOBAHUIO CIAEAYIOIIUX MPO(PECCHOHATBHBIX KOMIIETESHIIHIA:

[IK 2.3. Bunagers o00s3aTeNbHBIMU BHJIAMH BHYTPHANTEYHOIO KOHTPOJIS
JIEKapCTBEHHBIX CPEJICTB.

[IK 2.5. Cobmtomath mnpaBWiia CAHUTAPHO-TUTUEHUYECKOTO PEXHMA, OXpaHbI
Tpy/Jla, TEXHUKUA 0€30MaCHOCTH M MPOTHUBOIOKAPHON O€30MacHOCTH, MOPSAOK JCUCTBUI
MIPU YpE3BbIYANHBIX CUTYyaIUSX.



1.2. Ilesab u mIaHUpPYeMBble Pe3yJbTAThI 0CBOCHHMS THCIUIITUHBI

B pamkax mnporpaMMmbl y4yeOHOW AMCHUIUIMHBI OOYYalOUIMMHKCS OCBAaUBAIOTCS
YMEHHS U 3HAHUSA

HII(<, OgKl Ymenust 3nanus
IIK 2.3, - NPOBOAUTH  KAYECTBEHHBIH W | - TEOPETUYECKHE OCHOBBI AHAIUTUYECKOU
IIK 2.5, KOJWYECTBSHHBIA aHAIN3 XUMUUECKUX | XUMHM;
OK 01, BEILECTB, B TOM YHUCJIE | - METOJbl KAYECTBEHHOTO U KOJIMYECTBEHHOTO
OK 02, JIEKapCTBEHHBIX CPEJICTB; aHajuM3a HEOPraHUYECKUX M OPraHUYEeCKUX
OK 04, - coOnrofaTh MpaBWiIa CAHUTAPHO- | BELIECTB, B TOM YHCie (PU3UKO-XUMUYECKUE;
OK 07, TUTHUEHUYECKOT0 pEeXHMMa, OXpaHbl | - TpeOoBaHMs IO OXpaHE TpyAa, MEpbI
OK 09 TpyZAa, TEXHUKH O€30MacHOCTH U | MOXKapHOH Oe301MacHOCTH, MOPSAOK ACHCTBHIMA
IPOTUBOMNOXAPHON  G€30MacHOCTH, | MPU YPE3BBIYAMHBIX CUTYaLUAX
MOPSAOK JIEUCTBUS pH
YpE3BbIYANHBIX CUTYALMIX

! MoryT GbITh NPUBEIEHBI KOJIBI INYHOCTHBIX PE3YJIBTATOB PEATH3AINH IIPOTPAMMBbI BOCTIUTAHHUS B COOTBETCTBUH C
Ipunoxenunem 3 ITOOIL.

5



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThI

Bup yueOHoii padoTbl O0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 110

B T. 4. B (popMe NpaKTHYECKOI MOATOTOBKH 68

B TOM YHCIIE:

TEOpETHYECKOe 00yUeHue 30
NPAaKTUYECKHUE 3aHATHS 68
Camocmosmenvnas paboma® -
IIpome:kyTouHasi aTTecTalusi B popMe IK3aMeHA 12

2 Camocmosmenvhas paboma 6 pamxax obpazoeamenvHoll npospamMmvl NIGHUPYemcs. 06pa306amenbHoll op2anu3ayuell 6
coomeemcemeuu ¢ mpeboganuamu DPIOC CIIO 6 npederax obvema Y4eOHOU OUCYURIUHLL 8 KOJIUUeCmee Hacos,
HE0OX00UMOM OJISl GLINOJHEHUsL 3A0AHUL CAMOCOSIMENLHOU pabomvl 00Yy4aOWuxcs, npedycMOmpeHHbIX MemMamuyeckum
NJIAHOM U COOePIHCAHUEM YUeOHOU OUCYUNTIUHDL.
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2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

Koanl
KOMIIEeTeHIUH 1
JJUIHOCTHBIX
HaumenoBanue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAMUM AeITeJIbHOCTH Oo0bem B pesyaLTaTOB’,
¢dopMmupoBanuio
pa3aesioB U TeM o0yvyarmuxcst yacax KOTOpbIX
crnoco0cTByeT
JJIEMEHT
NPOrpaMMBbl
1 2 3 4
Pa3znen 1. BBeneHue B aHAJIUTHYECKYH) XUMMIO 3
Tema 1.1. Conep:xanue yueOHOro MaTepuaJa 1 OK 01, OK 02
Brenenue AHanuTHYECKass XUMUs, €€ 3HAYCHUE U 3aJayd. Pa3BUTHE aHATUTUYECKOW XMMHH, BKJIA]
PYCCKHX YUYEHBIX B Pa3BUTHE aHATUTHUYECKOM XUMHH. CBSI3b aHAIMTUYECKOW XUMHUU C
apyrumu aucuumiauHamMu. OOBEeKThl aHATUTHYECKOTO aHaln3a. MeToJbl XUMHYECKOTO
aHanu3a. OCHOBHBIE XapaKTePUCTHKU METO/I0B. TpeOoBaHMs, MPEIbIBIsSEMbIE K aHATH3Y
BenecTB. COBpEMEHHbBIE JOCTHXKEHUS aHATUTHYECKOM XMMUHU KaK HAyKH.
Tema 1.2. Coaep:xanue yueOHOro MaTepuasia 2 OK 01, OK 02
PactBopsI. CriocoObl BBIpayKEHUS COCTaBa pacTBOpa. XMMUYECKOE paBHOBECHE. 3aKOH JEHCTBYIOIINX
XHAMHYECKOE Macc. KoHcTaHTa XuMHU4ECKOro paBHOBECHS, CIIOCOOBI ee BhlpaxkeHust. OO1Ie NOHATUS O
paBHOBecue.  3akoH | pactBopax. Cia0ble, CWIbHBIE 3JCKTPONUTHL. CMEIIeHHEe XHUMHUYECKOrO PaBHOBECHSI.

JEHUCTBYIOLIMX Macc.
Kucnorao-ocHoBHOE
paBHOBECHE.
PaBHOBecue B
reTePOreHHON
CHUCTEME PACTBOP —
0CaJIoK

Pacyer paBHOBECHBIX KOHIIEHTpaLMil. DJIEKTPOJUTHYECKAs Tuccounanus Boasl. lonHoe
[IPOU3BEIECHUE BOJBI. BOAOPOIHBIA M TUAPOKCWIBHBIA IIOKa3aTeld. PacTBOpHMOCTS.
PaBHOBeCHE B Ie€TEpOreHHONM CHCTEME pacTBOp-ocatoK. IIpousseneHne pacTBOpUMOCTH
(ITP). VYcnoBust oOpa3oBaHUS U pacTBOpPeHUs ocaakoB. JlpoOHOe ocaxIeHHe Hu
pasznenenue. PaBHoBecue B pacTBOpax KUCIOT M OocHOBaHMH. BiusHue pH pactBopa Ha
JUCCOLMALUI0 KHUCIOT M OCHOBaHUM.

TPYZHOPACTBOPHUMBIX JJIEKTPOIUTOB.

@akTopsl, BIHSKOLIME HA PaCTBOPUMOCTh

3 MoryT GbITh IPHBEIEHBI KOJIbI JHYHOCTHBIX PE3YJILTATOB PEATM3AllMH IPOrPaMMbl BOCITMTAHHS B COOTBETCTBUH ¢ [Ipunoxenuem 3 TIOOTI.
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Pa3gen 2. KauecTBeHHBIA aHAJIN3

34

Tema 2.1. Coaeprxanue yueOHOro MaTepuasa 2 OK 01, OK 02
Meronsl Peaknun, wucnone3yeMble B KaueCTBEHHOM aHanu3e. Peakuuu pasnpeneHus H
KayeCTBEHHOI'O obHapyxkeHHs. CeneKTUBHOCTh M CHEHM(PUUHOCTh AHAIMTUYECKUX peakuuil. YcioBus
aHaIM3a BBINOJIHEHUS peakiuil. YyBcTBUTEIBHOCTb. DAKTOPBI, BIMSIOIINE HA YyBCTBUTEIbHOCTD.

PeaktuBel: yactHble, cneunpuyeckue, rpynnossle. Kinaccudukauus monon. KucimorHo-

OCHOBHasg Kiaccupukanus. Meroabl KayecTBEHHOro aHaiusa. JpoOHbIi u

CUCTEMATUYECKUN aHAJIU3.
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6 K 2.3, I1IK 2.5,
Karuonsl | | Karnonsr | ananutmueckodt rpynmbl. OOmas xapaktepuctuka. CBOHCTBa KaTHOHOB OK 01, OK 02,
aHAJTMTUYECKOU HaTpus, Kajaus, aMMOHMs. PeakTuBbl. YCIOBHS OCaXICHMsS HOHOB Kajus U HaTpus B OK 04, OK 07
rpynnel. Kartuons! |l | 3aBucHMOCTH OT KOHLEHTpalMu, PEaklUU CPEIbl, TeMIepaTypbl. lIpuMeHeHHE HX
aHAJTMTUYECKOU COEIMHEHUI B MeIULIUHE.
IpYyIIIbI Karuonsr Il ananutumyeckoil rpynmsl. OOmas xapakrepucthka. CBONHCTBa KaTHOHOB

cepebpa, cBunna (ll). I'pynmoBoii peaktuB. Ero peiictBue. PeakTuBbl. 3HadueHHE

COeIMHEHMI KaTHOHOB || Tpynmel B MeIUITMHE.

B ToM uHciIe NPaKTHYeCKUX 3aHATHH 4

IIpaktnueckoe 3ansitme Nel. KauectBennele — peakuuu Ha katuoHsl | u |l 4

AHAJTMTUYECKHUX TPYIII.
Tema 2.3. Coaep:xanue yueOHOro MaTepuasa 6 I1IK 2.3, IIK 2.5,
Karuonsl I1l'| Katuonsr Il anamurudeckoir rpymmbl. OOmias xapakrepuctuka. CBOWCTBa KaTHOHOB OK 01, OK 02,
AHAJIMTUYECKON Oapus, xkanbuus. ['pynnoBoit peaktus. Ero nelictBue. PeakTuBbl. 3HaueHue COEIMHEHUIM OK 04, OK 07

rpynnsl. Katnonst 1V
AHAJTMTUYECKON
TPYIIIBI

katuoHoB |ll rpynmner B MeauiuHe. [ToHsiTe 0 MPOM3BEIEHUU PACTBOPUMOCTHU. Y CIIOBUS
OCAKJEHNUS W PpAaCTBOPEHUS MAaJOpPaCTBOPUMBIX COECIWHEHHW B COOTBETCTBHM C
BenuuuHamu I1P.

Karuonsl |V ananutuyeckoit rpymmel. OOmas xapakrepuctuka. CBoiicTBa KaTHOHOB
QIFOMUHUS, [IUHKA. 3HAUCHUE U MPUMEHEHUE TUPOIN3a U aM(OTEPHOCTH NMPU OTKPHITUU
u otnenenun katuoHos IV rpynmel. ['pynmoBoii peaktuB. Ero neiictBue. PeakTuBbl.
[IpumeneHnne coenMHEHN B MEIUIIUHE.




B ToM yHc/ie MPAKTHYECKUX 3aHIATHH 4

IIpakTnuyeckoe 3ansaTme Ne 2. KauectBeHHble peakuuu Ha katuonel I u IV 4

AQHATTMTUYECKHUX TPYIIII.
Tema 2.4. Conep:kanue y4eOHOIro MaTepuasa 6 K 2.3, TIK 2.5,
KaTtuonst V | Karnonsl V aHamutHuyeckoi rpymmbl. OOmas xapakrtepuctuka. CBOHCTBa KaTHOHOB OK 01, OK 02,
AHAJIMTUYECKON xenes3a (11, 1l), maraus. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUUA M UCIIOJIb30BAHHE OK 04, OK 07
rpynnel. Katnons! VI | ux npu oTkpbITHE U aHanmu3e KaTuoHOB V rpymmbl. [IpuMeHeHHe COSTUHEHHI KATHOHOB
AHAJIMTUYECKON V aHaJIMTUYECKON IpyNIbl B MEAULIMHE.
CPYIIIBI Katunons! VI ananutudeckoit rpymnmel. O01ias xapakrepuctuka. CBoicTBa KaTHOHA MEIU

Il. Peaknuu komriuiekcooOpaszoBanus. Vcmonp30BaHWE WX NPU OTKPHITUM KaTHOHOB VI

rpynnsl. ['pynnoBoii peaktuB. Ero neiictBue. [IpumeHeHue coequHEHH Meau B

MEIUIIIHE.

B ToM yHc/ie NPaKTHYECKUX 3aHATHH 4

IIpakTnuyeckoe 3ausitue Ne 3. KauectBennole peakiuu Ha Katuonel V u VI 4

aQHAIMTUYECKUX TPYIIII.
Tema 2.5. Coaepsxanue yueOHOro MaTepuasa 4 I1IK 2.3, IIK 2.5,
Karnonsr I-VI | Cucremarnyeckuii anamus cMecu KaTHOHOB 1-VI rpymmbr. OK 01, OK 02,
aHATUTHIECKHX B TOM uHc/Ie NPAKTHYECKUX 3aHATHI 4 OK 04, OK 07,
rpymnmn IpakTuyeckoe 3anaTue Ne 4. CucteMaTHUECKUN aHaIU3 cMecH KaTHOHOB |-V rpynmsl. 4 OK 09

JIP 18

Tema 2.6. Coaepixanue yueOHOro MaTepuasa 10 K 2.3, I1IK 2.5,
AHUOHEBI I- 1l | O6miass xapakTepucTHKa aHHOHOB M WX KiacCH(DUKAIMA. AHHOHBI OKHUCIUTEIH, OK 01, OK 02,
AHAJINTUYECKUX BOCCTaHOBUTENH, HHIU(depeHTHbIe. [IpenBapuTenbHble HCIBITAHUS HAa HPUCYTCTBHE OK 04, OK 07,
rpymn AHMOHOB-OKHCIIUTENEH U BOCCTaHOBUTENEH. [ pynmoBble peakTHBBI HA AaHUOHBI U YCIIOBHS OK 09

UX MpUMEHEHUs: XJopua Oapusi, HUTpaT cepeOpa. KauecTBeHHbIe peakluyd HAa aHUOHHI |
rpynnsl: cynbdar-uoH, cyabOUT-UOH, TUOCYIb(AT-UOH, ¢ocdar-uoH, KapOOHAT-HOH,
TUAPOKApOOHAT-HOH, OKcalaT-uoH, Oopar-uoH. ['pynmoBoit peaktuB. [IpumMenenue
coequHeHnil B MeaunuHe. KauecTBeHHbIE peakuy Ha aHUOHBI || rpynmbl: XJIOpHUI-UOH,
OpOMHUI-MOH, HWOMWUI-UOH. ['pynmoBOi  pEaKTHUB.

[Ipumenenue B  MeOMIIUMHE.
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KauectBennslie peakunu Ha aHuoHsl ||| rpynner: HUTpaT-MOH, HUTPUT-UOH. ['pynmnoBoi
peaxktuB. [IpuMeHeHue B MenuurHe. AHaIM3 CMECH aHMOHOB TPEX aHAIMTUYECKUX TPYII.

B ToM 4nciie npakTHYECKUX 3aHATHIA 8

IIpakTuyeckoe 3ansiTue Ne 5. KayectBeHHble peaknuu Ha aHuoHbI |-111 anammTHueckux 4

TpyIIIL.

IIpakTuyeckoe 3ansitue Ne 6. Ananu3z cmecu anmoHoB | — Il rpynm. Ananus 4

HEU3BECTHOI'O BEIIECTBA.
Pa3nea 3. KoimuecTBeHHbIN aHAIN3 61
Tema 3.1. Coaeprxanue yueOHOro MaTepuasa 10 K 2.3, I1IK 2.5,
Tutpumerpudeckue OcHOBHbIE CBEJICHUSI O TUTPUMETPHUUECKOM aHaJIN3e, ero 0COOEHHOCTH U PEUMYIIECTBA. OK 01, OK 02,
METO/IbI aHATH3a TpeboBanust Kk peakuusM. Touka SKBUBAJIEHTHOCTH M CHOCOOBI €€ (hUKCAlMH. OK 04

Nunukaropsl. Knaccudukanus MeTo10B.

CriocoObl  BeIpaKEHHSI KOHIIGHTPAIMK pabodero pacTtBopa. PacTBOpsl ¢ MOIJISIpHOI

KOHLIEHTpalel SKBUBAJIEHTA, MOJSPHbIE PAacCTBOpPbl. TUTp M TUTPOBAHHBIE PACTBOPHI.

PactBOpBI ¢ TUTPOM MPUTOTOBIICHHBIM U TUTPOM YCTAaHOBJICHHBIM.

Ucxonnsie BemecTBa. TpeboBaHMs K UCXOTHBIM BeliecTBaM. [IoHSATHE O MOMpPaBOYHOM

kod(purnmente. Cranmapt-tutp (duxcanansl). Ilpsmoe, oOpaTHOoe TUTpOBaHUE U

TUTPOBAHUE 3aMeCTHUTEINd. BrluuciaeHuss B TUTpUMETpUUECKOM Metojae. M3mepurenpHas

Mocyza: MEpHbIE KOJIObI, MUTMETKU, OIOPETKH U APYyTHUE.

B ToM 4mciIe NpaAaKTHYECKUX 3aHATHI 8

IpakTuyeckoe 3ansaTue Ne 7. Tutpumerpruueckue MeTobl aHanusa. Pabora ¢ MepHoi 4

MOCYJI0H, C AHATMTUYECKUMH BECaMHU.

IIpakTuyeckoe 3ansatue Ne 8. I[Ipsmoe, oOpaTHOe THUTpPOBaHHE U THTPOBAHHE 4

3aMECTUTEISL.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 10 K 2.3, TIK 2.5,
Mertonpl  kucioTHO- | OCHOBHOE ypaBHeHHe Merona. Paboume pactBopsl. CTaHZapTHBIE PACTBOPHI OK 01, OK 02,
OCHOBHOTO Nunukatopel. AnuauMerpuss U ankaiauMmerpus. llopsnok W TeXHHMKa THUTPOBaHHS. OK 04, OK 07
TUTPOBAHUS Pacuetsl. Mcnionb30BaHue MeTO1a TPU aHAJIU3E JIEKAPCTBEHHBIX BEILIECTB.

B ToM 4mciIe NPAKTHYECKUX 3aHATHI 8
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IIpakTnyeckoe 3ansitue Ne 9. Meroabl KHCIOTHO-OCHOBHOIO THUTpoBaHUs. Merton
auuauMeTpun. OrnpeaeneHne MacCoBOM 10T MMpoKapOOHaTa HaTPHsI B PaCTBOPE.

IpakTuyeckoe 3anaTue Ne 10. Merton ankanmumerpun. OnpeneneHne MacCOBON JIOJH
pacTBopa KUCIOTHI XJIOPOBOJIOPOIHOM.

Tema 3.3.

Metonasl
OKHUCJIUTENbHO-
BOCCTaHOBUTEIBLHOIO
TUTPOBAHUS

Conep:kanue y4eOHOTro MaTepuaa

Ilepmanranatomerpus. OKUCIUTEIbHBIE CBOKWCTBA IIEPMAHIaHATa KaJUs B 3aBUCUMOCTH OT
peakuuu cpelsl. BeluncieHne S5KBUBAJIEHTAa IEPMAHIaHaTa Kajlusl B 3aBUCUMOCTH OT CPEBI
pactBopa. IIpurorosnenue pactBopa nepMaHrasara kanus. McxonHble BemecTBa B METOIE
nepMaHrasaromerpud. IIpuroroBneHue pacTBopa mIaBeneBOM KucioTel. Omnpenenenue
MOJISIPHOM KOHIIEHTPALUHU SKBUBAJIEHTA U TUTPA PACTBOpA NIEpMaHraHaTa Kajaus 110 PacTBOPY
LIaBEJIEBOM KUCIJIOTHI. Mcnonb30BaHue MeTOAa Ul aHAJIM3a JIEKAPCTBEHHBIX BEILIECTB.
Vomomerpus. XuMHUeCKHMe DeaKIH, IeXKAIIME B OCHOBE HOJOMETPHUECKOTO METOMA.
[Tpurorosnenue pabounx pacTBOpoB Hoga M THOCyIbdara HATpUs, IUXpOMaTa Kajus.
VYcnoBus xpaHeHUs: pabo4YMX pacTBOPOB B MeToje Homomerpuu. Kpaxman kak MHIUKATOpP B
HogoMerpuu, ero npurortopieHue. lcmonb3oBanue Merona HOIOMETpPUM B aHAIU3E
JIEKapCTBEHHBIX BELIECTB.

Meton mutpuromerpun. Pabouuit pactBop. CtangapTthblii pactBop. PuKCcHpoBaHHE TOYKH
OKBUBAJIEHTHOCTH C IIOMOLIbIO BHEUIHETO UM BHYTPEHHHUX HHAMKATOPOB. Y CIIOBHS
tutpoBaHus. IlpuMepsl HUTpUTOMETpUYECKOro onpeneneHus. Mcnonap3oBanue meroaa s
aHaJIM3a JICKapCTBEHHBIX BELLECTB.

Meton O6pomatomerpun. PaGounii pactBop. CTaHmapTHBIN pacTBOp. XMUMHUYECKHE PEaKIHH,
JIeKaIlye B OCHOBE METO/a, IPUMEHEHUE MeToa. Y ciloBus TuTpoBaHus. CrocoOs! (hpukcaryu
TOYKH DKBMBAJIIEHTHOCTU. lcrionb30Banue MeTO A Ul aHAIM3a JIEKAPCTBEHHBIX BELLIECTB.

12

B ToM 4mciie NPaAaKTHYECKUX 3aAHATHI

HpaRanecxoe 3anaTue Ne 11. MeToasl  OKMCIMTEIBHO-BOCCTAHOBUTEIBHOI'O
TUTPOBAHUA. Onpe,ueneHI/Ie MacCOBOM 401U MEepoKCcua BOaopoaa B pactBope.

I1IK 2.3, IIK 2.5,
OK 01, OK 02,
OK 04, OK 07

IMpakTuyeckoe 3ansaTue Ne 12. OnpenereHrne MacCOBOM JIOHM HOja B pacTBOpE.

Tema 3.4.
MeToabl OCaXXIEHUS

Conep:xkanue y4e0OHOIro MaTepuaa

12

ApreHTromeTpusi.
Bapuanm Mopa — tuTpaHT, cpela, HHIUKATOP, IEPEX0] OKPACKH, OCHOBHOE YpaBHEHHUE

[IK 2.3, TIK 2.5,
OK 01, OK 02,
OK 04, OK 07
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peakiuu, MpUMEeHEeHne B (papMalieBTHIeCKOM aHaIH3e.

Bapuanm ®asnca — OCHOBHOE YypaBHEHHE, YCIIOBUS TUTPOBAHMS, MCIIOIb30BaHUE
aJICOPOLIMOHHBIX HMHJIUKATOPOB: OpOM(EHOIOBOrO CHHEro, S503MHATAa HATPHUS JUIS
ONpeie/ICHUs] TaJOr€HUJIOB, THUTPAHT, Cpela, WHIUKATOP, YPABHEHMsS pEaKIUH,
orpezieNIeHUE TOYKU YKBUBAJICHTHOCTH.

Bapuanm ®onveapoa — ypaBHEHHE METOJA, YCIOBUS TUTPOBAHHUSA, WHIUKATOP.
Tuounanomerpusi — TATPAHT, Cpeaa, HHAUKATOP, MEPEX0]] OKPACKH, OCHOBHOE YpaBHEHUE
peakiuu, mpuMeHeHne B (papMarieBTHIeCKOM aHaIU3e.

B ToM umHciie IPaAaKTHYeCKUX 3aHATHH] 8

IIpakTnueckoe 3ansitue Ne 13. Meronpl aprenTomerpun. Onpeenenre MaccoBO 10IH 4

HaTpus XJIOpuaa — BapuantoM Mopa.

IIpakTnueckoe 3ansitue Ne 14. OmnpeneneHue MaccoBOW JOJAM Kauus HOAMAA — 4

BapuantoM @asHca. OrmnpenesneHue MaccoBOil Jonu Kanus OpoMuaa BapUaHTOM

®onerapaa.
Tema 3.5. Coaepixanue yueOHOIro MaTepuasa 8 K 2.3, I1IK 2.5,
MeTton OO0mas xapakTepucTUKa MeTo/1a KoMIiekcoHoMeTpun. MHnukaropsl. TurpoBanue coseit OK 01, OK 02,
KOMILUIEKCOHOMETPUHU | METAJIOB. OK 04, OK 07

Bnusaue xucnornoctu pactBopoB (pH). Bydepnsie pactBopsl. Mcnonb3oBaHue merona

IIPU aHaJIU3e JIEKAPCTBEHHBIX BEIIECTB.

B ToM 4nciie NpaAaKTHYECKUX 3aHATHI 4

IIpakTuyeckoe 3ansaTue Ne 15. MeTox KOMIZIEKCOHOMETPHH. 2

IpakTuuyeckoe 3anaTue Ne 16. OnpeneneHue conepKaHus XJIOPHIA KadbIUs (MarHus 2

cynb(dara) v MMHKA Cylb(dara B pacTBOpE.
Tema 3.6. Coaeprxanue yueOHOro MaTepuasa 9 [IK 2.3, IIK 2.5,
HncrpymenTanenele | Knaccudukanus ~— meromoB.  O030p  ONTHYECKUX, — XpoMaTorpapuyueckux U OK 01, OK 02,
METO/Ibl aHAIN3a ANEKTPOXUMUYECKUX METO/10B. PedpakTomerpust. PacueTsr. OK 04, OK 09

B ToM 4nciie NIpaAaKTHYECKHUX 3aHATHH 8

IIpakTuyeckoe 3ansatue Ne 17. Brnusaue xucnmorHoctu pactBopoB (pH). Bydepnsie 4

pacTBOPBI.

12




IpakTuyeckoe 3anatue Ne 18. OmpenercHre MacCOBOH IO OJHOKOMITOHEHTHBIX
pPacTBOPOB METOIOM pepakTOMETPHUH.

IIpakTnyeckoe 3ansTue Ne 19. MHcTpymeHTanbHble MeTOAbl aHanu3a. llpumeHeHue 2
MHCTPYMEHTAJIBHBIX METOJOB aHAJIN3a B aHAJIN3€E JIEKAPCTBCHHBIX CPE/ICTB.
IIpoMexxyTouHasi aTTecTaANUs 12
Bcero: 110

13




3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIUILIMHBI

3.1. lns peaau3anuu NporpaMMbl y4eOHOH TMCHMILIHHBI J0JIKHBI ObITH
NpeayCMOTPEHbI CJIeAyIIHe ClieNuaabHbIe IOMEIeHHS:
KabuHeT « AHATMTHYECKOW XUMHUWY», OCHAIIIEHHBIN 000pyI0BaHUEM:
. Pabouee MecTo npenogaBares;
. [Tocagounbie MeCTa MO KOJIMYECTBY 00YJIaIONTUXCS;
. Jlocka KJtaccHas;
. llIxad 11t peakTUBOB;
. llIxad BBITSIKHOM;
. Cton a1 HarpeBaTeNbHbIX TPUOOPOB;
. XuUMH4IeCcKas IoCcyaa;

O NO O WDN B

. PeakTuBbl n JICKAaPCTBCHHBIC CPCICTBA,

O

. Animapatypa, npuOOphl: KalbKYJISTOPbI, BECHI, Pa3HOBECHI, NUCTHILISATOP,
IUTMTKA 3JIEKTpUYecKas, OaHs BOJsIHAs, OaHs MecdaHasi, CHUPTOMETPbI, TEPMOMETPHI
XUMHUYECKHE, MUKPOCKOIT OMOJIOTMUECKUA, apeoMETp;

10. Texuuueckue cpencTtBa OOyYEHHUS: KOMIIBIOTED C JIMIEH3UOHHBIM
IpPOrpaMMHBIM 00€CIIEYeHHEM, MYJIbTUMEINITHASL yCTaHOBKA.
JInneH3noHHoOe NPpOrpaMMHoe odecrevyeHue:

1. Office Standard, numensus Ne 66869707 (norosop Ne70-A/2016.87278 ot
24.05.2016).

2. System Center Configuration Manager Client ML, System Center Standard,
mureH3ust Ne 66085892 (norosop Ne307-A/2015.463532 ot 07.12.2015);

3. Windows, mumensus Ne 66869717 (morosop Ne70-A/2016.87278 ot
24.05.2016).

4. Office Standard, numensus Ne 65121548 (morosop Ne96-A/2015.148452 ot
08.05.2016);

5. Windows Server - Device CAL, Windows Server — Standard, munensus Ne
65553756 (morosop Ne PTMVY 1292 ot 24.08.2015);

6. Windows, numensus Ne 65553761 (moroBop NePI'MY 1292 ot 24.08.2015);

7. Windows Server Datacenter - 2 Proc, nunensus Ne 65952221 (moroBop
Ne13466/PHJ11743/PTMY 1679 ot 28.10.2015);

8. Kaspersky Total Security 500-999 Node 1 year Educational Renewal
License ([loroBop Ne 273-A/2023 ot 25.07.2024).

9. TlpenocraBienue ycinyr cBsa3u (MHTEepHETa): «IOp-Temekom XoNaUHD -
noroop PI'MVY262961 ot 06.03.2024; «MTC» - poroBop PI'MVY26493 ot
11.03.2024.

10. Mo#iOduc crangaptasiii 2, 10mT., mumnensus [TP0000-5245 (doroBop No
491-A/2021 ot 08.11.2021)

11. Astra Linux pa6ouyast crannus, 10 mr., nunensun: 216100055-smo-1.6-
client-5974, m216100055-alse-1.7-client-max-x86_64-0-5279 (loroBop Ne 491-
A/2021 ot 08.11.2021)



12. Astra Linux pa6ouas cranmwms, 150 mrr., mumensust: 216100055-alse-1.7-
client-medium-x86_64-0-9783 ([{orosop Ne 328-A/2022 ot 30.09.2022)

13. Astra Linux pabouas cranmms, 60 mr., aurnensus: 216100055-alse-1.7-
client-medium-x86_64-0-12604 ([Jorosop Ne 400-A/2022 ot 09.09.2022)

14. Astra Linux cepsep 10 mmr. gumensus: 216100055-alse-1.7-server-
medium-x86_64-0-12604 ([Jorosop Ne 400-A/2022 ot 09.09.2022)

15. MoitO¢uc cranmaptsbiit 2, 280mrT., nunensus: [1P0000-10091 (Jorosop
Ne 400-A/2022 o1 09.09.2022)

16. Cucrema yHU(UIMPOBAHHBIX KoMMyHuKanuii CommuniGate Pro,
murens3us. Dyn-Cluster, 2 Frontends , Dyn-Cluster, 2 backends , CGatePro Unified
3000 users , Kaspersky AntiSpam 3050-users , Contact Center Agent for All ,
CGPro Contact Center 5 domains . (oroop Ne 400-A/2022 ot 09.09.2022)

17. Cucrema ympaBneHusi 6a3zamu naHHbix Postgres Pro AC, nuueHsus:
87A85 3629E CCEDG6 7BA00 70CDD 282FB 4E8ES 23717(HoroBop Ne 400-
A/2022 ot 09.09.2022)

18. MoitOduc crangaptasiit 2, 600mrt., munensus: [1P0000-24162 (Jorosop
Ne 500-A/2023 o1 16.09.2023)

19. Ilporpammusiii komriekc ALD Pro, munensus s kiaumenta 800mT :
216100055-ald-2.0-client-0-19543 (JJorosop Ne 500-A/2023 ot 16.09.2023)

20. IIporpammubiii koMmruiekc ALD Pro, numensust nias cepBepa 2T :
16100055-ald-2.0-server-0-19543 (IoroBop Ne 500-A/2023 ot 16.09.2023)

21. Astra Linux pa6ogast cranius, 10 mr., ymnensus: 216100055-alse-1.7-
client-medium-FSTEK-x86_64-0-19543 (Jlorosop Ne 500-A/2023 ot 16.09.2023)

22. Astra Linux cepsep, 16 mr., munensus: 216100055-alse-1.7-server-max-
FSTEK-x86_64-0-19543 (Jloroop Ne 500-A/2023 ot 16.09.2023)

23. MoitOpuc YactHoe O6mako 2, 900mr., mmmensus: [1P0000-24161

(Hdoroop Ne 500-A/2023 ot 16.09.2023)
3.2. HupopmaninoHHOe oOecnedeHne peau3auu NporpaMmmMbl

3.2.1. OcHOBHBIE TeYATHLIE W3IaAHUSA

3.2.2. OcHOBHbBIE YJICKTPOHHbIC U31AHUS

1. XapurtoHnos, FO. f. Ananutuueckas xumus : yueOnuk / FO0. S. XaputoHos.
- Mockga : I'D0TAP-Menauna, 2022. - 320 c. - ISBN 978-5-9704-7075-6. Joctym u3
OBC «KoHc. cTyn.» - TekcT: 3eKTpOHHBIN.

3.2.3. /lonojiHuTENAbHBbIE HCTOYHUKH

1. F'ocynapctBennas (apmakoness P®, XII B 3-x u. // denepanbhas
AJIEKTPOHHASI MEIUIIMHCKAS OoubMoTeKa. — Pexum JOCTyTIa
http://www.femb.ru/feml [15.04.2024]

2. EBceeBa, JI. B. Xumudeckwe OMacHOCTM W TOKCHKAHTHL. [IpHHITUIIBI
6e3onmacHocTH B xumudeckou sadoparopun / EBceeBa JI. B. , XKypasens U. A. ,
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http://www.femb.ru/feml

HarxaeB Y. M., A6nynnadekoBa P. M. - Mocksa : Jlutteppa, 2016. - 136 c. - ISBN
978-5-4235-0222-5. - Joctyn u3 9bC «KoHc. cTya.» - TeKCT: 3IeKTPOHHBIM.

3. Muxaitnenko H.B. Amnanutnyeckas xumus : kypc Jekmud / H.B.
Muxaiinenko. — PoctoB-Ha-/lony : M3n-so PoctIMY, 2017. - 114 c.

4. Muxaiinenko H.B. ®u3nko-xuMruyecKrue METObl UCCIIEIOBaHUS U TEXHUKA
nabopaTopHBIX paboT : JmabopaTopHbIi mpakTukym / coct. H.B. Muxaiinenko. —
PocroB-na-/lony : U3a-Bo PoctI' MY, 2016. — 78 c.

5. Monoraposa O.B. AHanuthueckas XuMUs. 3aJadyd U BOMPOCHl : yueO.
nocobue / O.B. Momnorapoa, C.B. Myrunosa, JI.I' ®unartoBa; mnojn pen.
T.H. IllexoBnoBoii. — Mocksa : I DOTAP-Menna, 2016. — 112 c. - ISBN 978-5-
9704-3572-4.

6. [Inerenéna, T. B. KonTposb kauecTBa JeKapCTBEHHBIX CPEICTB : YICOHUK /
T. B. Ilnerenéna, E. B. Ycnenckas ; mog pen. T. B. [lnerenéBoi. - 2-¢ u3a. , ucmp.
u goi. - Mocksa : [ DOTAP-Menua, 2015, 2022, 2023 — 560 c., 544 c., 560 c. -
ISBN 978-5-9704-7651-2, DOI. 10.33029/9704-7651-2-QCM-2023-1-560. -
DnekTpoHHas Bepcus noctynHa Ha caiite ObC "KoHncynpTaHT crygeHTa”

7. Caenko, O. E. Ananutndeckas xumus ajisi papmaiieBToB : yue0. nmocodue /
O. E. Caenko. - Pocros-Ha-Jlony : ®enukc, 2024. - 310 c. (Cpennee MEIUIIMHCKOE
obOpazoBanme) - ISBN 978-5-222-36955-5. - Tekct : snextponusni // 3BC
"KoncynpTanT ctyaenta"

8. Caenko O.E. Ananutnueckas xumus : yaeOnuk / O. E. Caenko. — Poctos-
Ha-Jlony : ®enwnkc, 2021, 2022. — 287 c., 289 c. — neuatH. ISBN 978-5-222-34606-
8, anexkTpoH. ISBN 978-5-222-35265-6. - loctyn uz DbC «Konc. crya.» - Tekcr:
3JIEKTPOHHBIN.

NudopmanuoHHbie 3JIEeKTPOHHBIE PeCypPChI:

SJIEKTOPOHHBIE Hoctyn
OBPA30BATEJIbHBIE PECYPCBI K pecypey
DJIeKTPOHHAA OubIMoTEKA PoctI'MY. — URL.: Hoctyn
http://109.195.230.156:9080/opacg/ HEOTpaHUYECH
KoncyabTant CTyAEHTA [ KoMIIIeK ThI: «MenunuHa. Hocryn

3npaBooxpanenue. BOy», «Meaununa. 3apaBooxpanenne CIIO», | HeorpaHnueH
«IIcuxonoruyeckue  Hayku», K  OTACJIBbHBIM  U3JAaHUAM
KOMIUIEKTOB:  «['yMaHUTapHble UM  COLMAJbHBIC  HAYKW»,
«EcTecTBeHHBIE W TOYHBIE HAYKH» Bxomsammx B «ObC

«KoHcynmbranT —cTyaeHTay] :  DIeKTpoHHas OMOIHOTEYHAs
cuctema. — MockBa : OOO «KoncynbTanT crygenta». - URL:
https://www.studentlibrary.ru + BO3MOXKHOCTH hibi b

MHKIIFO3UBHOT'O 00pa30BaHUs
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http://109.195.230.156:9080/opacg/
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3. | Hayunass sxaexktponHasi Ooméimoreka eLIBRARY. - URL:| OTkpbIThId
http://elibrary.ru JOCTYII
4. | Poccuiickoe oOpazoBanue. KEamHoe OKHO [J0CTyna OTKpBITHIN
benepanpubiii mopran. - URL: http://www.edu.ru/. — Hosas JIOCTYII
oOpa3oBarenbHas cpejia.
5. | deepajbHBI  LEHTP JJEKTPOHHBIX 00pa3oBaTeJbHbIX | OTKPBITHINA
pecypcos. - URL: http://srtv.fcior.edu.ru/ JOCTYT
6. | MexepasbHas IJIEKTPOHHAST MeIUUHMHCKAsA OuOamoreka | OTKPBITHIM
Munzapasa Poccnn. - URL: https://femb.ru/femb/ TOCTYTI
7. | IIpe3uaeHTckas 6udamoTeKa : cait. - URL: OTKpBITHII
https://www.prlib.ru/collections JIOCTYII
8. | ®bY3 «H(pOpMALMOHHO-METOAUY ECKUI meHTp» | OTKpBITHII
Pocnorpebnanzopa : odui. caiir. — URL: https://www.crc.ru JOCTYII
9. | MunucTepcTBO 31paBooxpaHenusi Poccuiickoii @enepaumuu : | OTKPHITHI
ocu. caiit. - URL: https://minzdrav.gov.ru J0CTyT
10. | denepanbHas ciry:xk6a Mo HAA30py B chepe 3apaBooxpaHeHus : |  OTKPBITHIHA
ocum. caiit. - URL: https://roszdravnadzor.gov.ru/ JOCTYTI
11. | BcemupHasi opraHu3anusi 3ApaBoOXpaHeHust : oQuil. calT. - | OTKPBITHINA
URL: http://who.int/ru/ JOCTYII
12. | OdpunmaabHbIi MHTEPHET-NOPTAJ NPaBoBoi MHpopManuu. - |  OTKPBITHIN
URL.: http://pravo.gov.ru/ TOCTYT

IMepuoauueckue U3TaHUS:
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[OnexTponnsiil pecypc]. - Joctyn nz 9bC eLIBRARY.RU
pecypc]. - Hoctyn uz ObC eLIBRARY.RU

OBbC eLIBRARY.RU

1. Bompocbl OHOJOTMYECKOM, MEAUIIMHCKON M (apMalleBTUYECKON XUMUU
2. Bompocel obecriedeHnss KadyecTBa JIEKAPCTBEHHBIX CPEIACTB [DIEKTPOHHBIN

3. XuMuko-(apManeBTHUECKui XypHal [DIeKTpoHHBIH pecypc]. - Hoctym u3



http://elibrary.ru/
http://www.edu.ru/
http://srtv.fcior.edu.ru/
https://femb.ru/femb/
https://www.prlib.ru/collections
https://www.prlib.ru/collections
https://www.crc.ru/
https://minzdrav.gov.ru/
https://roszdravnadzor.gov.ru/
http://who.int/ru/
http://pravo.gov.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBFHOU

TUCIHATLITAHBI

Pe3ysibTaThl 00y4YeHus’

Kpurepun onenkn

MeToabI OEHKH

3nanus:

- TEOpPETHUYECKHE OCHOBBI
AHATUTUYECKON XUMUM;

- METOJbl KaueCTBEHHOTO
u KOJIMYECTBEHHOTO
aHaJM3a HEOPraHWYECKUX
U OPTaHMYECKUX BEIIECTB,
B TOM 4HCIe (UBHKO-
XUMHUYECKHE;

- ypOBeHb
00yJaronuMucs

YCBOCHUA

TEOPETHYECKOTO
Mmarepuaa,
PEIyCMOTPEHHOTO
yueOHoM IIPOrpaMMoi
JVCLIUTUIMHBI,

- YpOBEHb 3HAHUU, OOIIHX

Tekyimuii KOHTPOJIb IO KaXKI0H TeMe:

- IMCbMEHHBIH OIPOC;

- YCTHBIN OIpPOC;

- peleHue CUTYallMOHHbBIX 33]1a4;

- KOHTPOJIb BBIMIOJHEHUS MPAKTUUECKUX
3aJ1aHUMN.
Hrorosbii

KOHTPOJIb — 9K3aMCfCH,

- TpeOOBaHMS 110 OXpaHE | KOMIIETEHIIHH, KOTOPBIA IIPOBOAUTCS HA IOCIECIHEM
TpyZa, MEpPHl MOKAPHOW | IO3BOJIAIOIIUX 3aHATUM U BKJIIOYAET B ce0S KOHTPOJIb
0e30IacHOCTH,  HOpsIOK | oOywaromieMycs  peuiarbh | YCBOGHHs TEOPETHYECKOro Marepuana u
JEHCTBUAN IIpU | TUIIOBBIE CHUTYAllMOHHBIC | KOHTPOJIb ~ YCBOCHHSI  IIPAKTUYECKHUX
YpE3BBIYAMHBIX CUTYyalUAX | 3a7a4y; YMEHUM.

- 000CHOBAHHOCTD,

YETKOCTb, IIOJIHOTA

W3JI0KEHUS OTBETOB
Ymenus:
- IIPOBOAMTH | - PEIIAET TUIIOBBIC 33a4u; | - OLEHKAa pe3yJbTaTOB BBIIOJIHEHHUS
KaueCTBEHHBIN u | - BBINOJIHSAET | MPAKTHUUYECKON pabOTHI;

KOJIWYECTBEHHBIM aHaIN3
XHUMUYECKHX BEIIECCTB, B
TOM qHCiIe
JIEKapCTBEHHBIX CPEJICTB;
- coOmonaTh IpaBuia
CaHUTapHO-

TUTUCHUYCCKOI'0 PEKHUMaA,

OXpaHbl TpPyAd, TEXHUKH
0e30IacHOCTH u
IIPOTHUBOIIOXKAPHOU

0e30MacHOCTH,  TOPSIIOK
JNEeNCTBUS pu

qpesquaﬁHHx CUTyallusIX

MpaKTUYECKHE 3aJaHUs;
- IPOBOJIUT Ka4€CTBEHHBIM
u KOJIMYECTBEHHBIHN
aHanmu3 XHUMHYECKHUX
BCIICCTB,

- cobmofer  mpaBWiIa
CaHUTapHO-

TUTUCHHUYCCKOI'0 PEKHUMaA,

OXpaHbl TpPyAa, TEXHUKH
0e301macHOCTH u
MIPOTUBOIIOXKAPHOU

- JKCIIEPTHOE HAOIIOIEHUE 32 XOAOM
BBITIOJTHEHUS! PAKTUYECKON pabOThI

B cootBerctBun ¢ tpeboBanusiMu PI'OC mo crnenuaibHOCTH JOCTHXKEHHUE

JIMIYHOCTHBIX PEC3YJIbTATOB HC BBIHOCHUTCA HA HMTOTOBYHO OIICHKY 06y‘—IaIOIHI/IXC$I, a

SABJISICTCSL TIPEAMETOM OICHKH 3(PGEKTUBHOCTH BOCHUTATEIHLHO-00pa30BaTEIHbHON

neATeNIbHOCTH Kojutemka. OIleHKa ATUX JOCTH)KEHUW MPOBOAUTCS B ¢dopme, He

4 B X0A€ OLCHUBAHUA MOTYT OBITH Y4TCHbI TUYHOCTHBIC PE3YJIbTATHI.
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NPECTaBISIONIe  yrpo3bl  JIMYHOCTH, TIICUXOJIOTUYECKOW O€30MacHOCTH |
OMOLIMOHAIBHOMY  CTarycy  OOydaromerocs, W  MOXKET  HCIOJIb30BaThCS
UCKJIIOYUTEIBHO B LEISIX ONTUMU3ALMH JUYHOCTHOTO Pa3BUTHUS O0yUYaIOLIUXCA.
KomMriekcHast XxapakTepucTuka o0IKX U Npo(hecCHOHATbHBIX KOMITETEHLINMN,
JMYHOCTHBIX PE3YJbTAaTOB COCTaBiisieTCs Ha ocHOBe llopTdonuo oOydaromierocs.
Hens IlopTdomuo — cobpaTh, cucTeMaTU3UpPOBaTh U 3a(UKCUPOBATHh PE3YJbTATHI
pa3BUTHsL OOYYAIOUIEroCs, €ro yCWIHS U JOCTHXKEHHS B Pa3IUYHBIX 00JacTsX,
IPOJAEMOHCTPUPOBATh BECh CHEKTP €ro CIHOCOOHOCTEM, MHTEPECOB, CKIOHHOCTEM,

3HAHUU U YMEHUU.
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[Tpunoxxenue k paboueit
nporpaMme yueOHoU
mucuummael OI1.10.

AHanuTtnueckas XUMHS

KOHTPOJIBHO-ONEHOYHBIE CPEJICTBA
10 VYEBHOM JUCHUITJIMHE
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crienmanbHOCTh CITO 33.02.01 ®apmarus
Kanudukauus dapmaiieBt
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1. ITacnopT KOMILIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB

KonTtponsHo-ouenounsie cpeacrsa (KOC) npenHasHaueHsl IS KOHTPOJIS U
OLICHKH 00pa30BaTENbHBIX JIOCTIKECHHI OOYYaroIIUXCsi, OCBOHMBIINX MHPOTpaMMy
y4eOHON TUCIUIUTMHBI AHATUTUYECKAs XUMUS

KOC BxmoualoT KOHTPOJBHBIE MAaTepHajbl Ui MPOBEACHUS TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluy B popMe® dK3aMeHa

KOC pa3paboranbl B COOTBETCTBUH C:

MPOrpPaMMOl OATOTOBKH CIIELUATNCTOB CPETHETO 3B€HA MO CHEIUATBHOCTH
CIIO 33.02.01 ®apmanus;
nporpammoit yaeoHou mucrummnael OI1.08. AHAJIMTUYECKA S XUMU A

2. TpeﬁoBaHnﬂ K pe3yjdabTaTaM 0CBOCHHUSA TUCHUIIJIMHDBI

B PE3YyJIbTaTC OCBOCHHUA yqe6H0ﬁ JUCITHUITIINHBI o6yan0mHﬁc;1 JOJDKCH YMETb:

= BBIIIOJHATH PCAKIUU ITIOJIYMUKPOMCTOAOM, MUKPOKPHUCTAJITIOCKOIIMYCCKUM U
KaIllCJIbHBIM MCTOJaMH,

- BJIQJIETh TEXHUKON OOBIYHBIX AHAIIUTUYECKUX ONEpPaLIUii;

- rpaMOTHO OOPMJISITH U 00padaTHIBATh MOTYYEHHBIE PE3YIIbTaThI;

- yYMETh II0 XMMHYECKHM CBOMCTBaM BELIECTB, B TOM YHUCJE JIEKAPCTBEHHBIX,
Ho0MpPaTh METO/Ibl KAUECTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIN3a;

- paboTaTh C MEPHOM NOCYA0M; HA AHATTUTUUECKUX BeECax;

- TOTOBUTh TUTPOBAHHBIE PACTBOPHI, YCTAHABIMBATH TUTP M SKBUBAJIECHTHYIO
KOHLICHTPALUIO pacTBOPA;

- TUTPOBATh MUIETKON, OIOPETKOI 1 TUTPOBAIBHOM YCTAHOBKOM;

- TOYHO (PMKCUPOBATH TOUKY KOHIIA TUTPOBAHUS (TOUKY SKBHUBAJIEHTHOCTH);

- BBIOMpaTh HEOOXOAUMBIE METO/Ibl aHAJIH3A;

= HIPUMCHATL MCTOJbl KOJHYCCTBCHHOI'O aHaIM3a IIPU KOHTPOJIC Pa3JIMYHBIX
HNCCIICAYCMBIX BCIIICCTB,

- nHaOmomath, 0000maTh, CpaBHHUBaTh, MaTeMaTH4YeCKH 00pabaThIBaTh
AKCIIEPUMEHTAJIbHBIC JTaHHBIC;

- pabotats ¢ npudopamu (OPIK, pedpakromerp u ap.).

B pe3ynbTaTe ocBoeHUs y4eOHOU JUCITUIUIMHBI 00yYarOUUics JOJIKEH 3HATh:
- TEOPETUYECKUE OCHOBBI aHATUTHYECKOU XUMUU;
- METO/bl KAYECTBEHHOI'0 aHAJIN3a;
- KaueCTBEHHBIEC PeaKIiH, IPUMEHsIeMbIE B (hapMalleBTHUECKOM aHAIIN3E;
- METO/Ibl KOJINYECTBEHHOI'O aHAJIN3a;
- TpeOoBaHUS K pEaKlMsIM, HCXOJAHBIM BEILIECTBAM, TUTPOBAHHBIM PACTBOPAM;
- BBIYUCJICHUS B THTPUMETPUUYECKOM aHAJIU3E.

5> Coomeemcmsyem yuebnomy naamny cneyuarsrocmu CIIO
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B pe3yabratre ocBoeHMsl y4eOHOIl  JAUCHMIUIMHBI  [OJIKHBI  OBITh
AKTYyAJIM3UPOBAHBI 001[HEe KOMIIETEHINH, BKJIIOYA0IIKE B Ce0sl CIIOCOOHOCTh:
OK O01. BeiOupate cmocoObl pelieHus 3aJad  MpoQPEeCcCHOHAIBHON

JEeSTEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. OcymiecTBisTh TOWCK, aHAJIW3 M HMHTEPIpPETalio HHOOpMaIuu,
HE0OXO0IUMO I BBHITIOTHEHHS 3a7a4 IPOo(eCCHOHATBLHON ACSITETbHOCTH.

OK 04. PaboTaTh B KOJJIEKTUBE U KOMaH€e, 3 (HEKTUBHO B3aMMOICHCTBOBATD
C KOJUIETaMH, pyKOBOJCTBOM, KIMEHTaMHU.

OK  07. CopeiicTBOBaTh  COXPAHEHUIO  OKPYKAWOIIEH  Cpenpl,
pecypcocoepexennto, 3PEeKTUBHO AEHCTBOBATH B UPE3BbIYAMHBIX CUTYAIIUSIX.

OK 09. Hcnonb3oBaTh UHPOPMALIMOHHBIE TEXHOJIOTHH B MPOQPECCUOHATBHON
NEATEIBHOCTH.

B pe3yabrare oCBOeHHSI Y4YeOHOM [JUCUMILIMHBI JO0JIKHBI OBbITh
aKTYyaJU3UPOBaHbl NMPO(eccHOHATbHbIC KOMIICTCHIUH, BKIKOYAIOIIUE B ceds
CIIOCOOHOCTH:

[IK 2.3. Bmanerp 00s13aT€IbHBIMH BUAAMU BHYTPUANTEYHOTO KOHTPOJIS

JIEKAPCTBEHHBIX CPEJICTB.

[IK 2.5. CobnronaTh mpaBujia CAaHUTAPHO-TUTHEHUYECKOTO PEXUMa, OXPaHbl
TpyJa, TEXHUKHA OE30MaCHOCTH W MPOTHUBOMOXKAPHOU O€30MaCHOCTH, MOPSIIOK
JNEUCTBUM NIPU YPE3BBIYANHBIX CUTYaLIUSX.
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3. ®OpMBbI M METO/IbI KOHTPOJIS 1 OLIeHKH Pe3yJIbTATOB OCBOEHHUS YUeOHOIl
AUCHHUIIIMHBI
KoHTponb © oOLIEHKa pe3yabTaTOB OCBOEHMS Y4€OHOM JUCIMILIMHBI
OCYILIECTBIISIETCS IPETIOAABATENEM B IIPOLIECCE IPOBEACHUS IPAKTUYECKUX 3aHATHUH,
TECTUPOBAHUS, & TAK)KE BBIINOJIHEHNS 00Y4aIOIUMUCS UHANBUIYAJIbHBIX 3a/IlaHUM.

PesyabTaTnl 00yueHus ®opMBbI U METO/IbI KOHTPOJISA B
(oCBOEHHbBIE YMEeHHsl, YCBOEHHbIE 3HAHMS) OLICHKH Pe3yJIbTATOB 00y4YeHHs
1 2

YMeHus:
V1. cocTaBisATh ypaBHEHUS pPEaKLMi B MOJIEKYJISIPHON U IInceMenHsI o1poc.
COKpAIIICHHOW HOHHOM (hopMe, BIaJeTh TEXHUKOU NunuBuyanbHbINA yCTHBIN OIPOC.
OOBIYHBIX AHAIMTHYECKUX OTIEpalni; TectupoBanue.
V2. Mo XUMUYECKIM CBOWCTBAM BEIIECTB, B TOM YHCIIE [TucbMenHHsIi orpoc.
JIEKapCTBEHHBIX, [1010MPATh METO/Ibl KAUECTBEHHOT'O U WuauBuayanbHbINA YCTHBIN OIpoOC.
KOJIMYECTBEHHOT'O aHAJIN3a; TectupoBanue.

V3. paboraTh ¢ MepHOW TOCYHOH; Ha aHanUTHYeCKHX | HaOmromeHue 3a BHIMOITHEHHUEM.
Becax; FOTOBUTHh THTPOBAHHBIC PACTBOPHI, YCTaHABIMBaTh | PemieHue 3amau.
TUTP ¥ SKBUBAJICHTHYIO KOHICHTPALUIO PACTBOPA;

V4. tutpoBath U3 OIOPETKH, TUTPOBATHHOM Hab6nronenue 3a BBITTOJIHEHHEM
YCTaHOBKOM, TOYHO  (DUKCHpPOBATh TOYKY  KOHIA | aITOPUTMOB MPOBEACHHUS
TUTPOBAHUSA; UCCIJIETOBAHUH.

Pemenne CUTYAallMOHHBIX 3a/1a4.

V5. MNPUMCHATh MCTOAbI KOJMYCCTBCHHOI'O aHAJIM3a IIPpU Brimonaenue AJITOPUTMOB
KOHTPOJIC pa3JIMYHbIX MCCICAYEMBbIX BCIICCTB, IMPpOBCACHUA I/ICCJ'IGI[OBaHI/II‘/'I.
Pemenne CUTYAalMOHHBIX 3a/a4.

VY6. Pabotats ¢ npubopamu (OIK, pedpakromerp u Ap.); | BoimonHeHue anroputMon
MIPOBE/ICHUS MCCIIEIOBAHNN Ha
(boTOMETPUUYECKUX,
AIIEKTPOMETPUYECKUX MTPUOOpPaAX.
Perienue cuTyanMoHHBIX 3a]1a4.

VY7. I'pamotHO oopmiIsATE U 0OpabaTbiBaTh MoidydeHHbIE | [IncbMeHHBIN ompoc.

pE3yJIBTaTHI; BrinonHenne MHIMBUyadIbHBIX
3aJaHuM.

3HaHus:

31. TeopeTHUECKHE OCHOBBI aHATUTHUECKON XUMUM; ITuceMenHsIl onpoc.
WNHauBuyalbHBIA YCTHBINM OITPOC.
TectupoBanue.

Pemrenne 3amau.

32. METOBI KAUECTBEHHOTO U KOJIMUECTBEHHOTr0 aHanu3a, | [InceMeHHBIN onpoc.
WNHauBUyalbHBIA YCTHBINM OITPOC.

TectupoBanue.
33.  KayecTBEHHbIE  peakuuu, mnpumeHsemble B | [TucbmeHHBIH ompoc.
(hapmalleBTUUECKOM aHAIIU3E; WNHauBuyalbHBIA YCTHBINM OITPOC.
TectupoBanue.

Pemenne 3aJa4 Ha COCTaBJICHHUEC
Ka4CCTBCHHBIX peaKI_II/Iﬁ.
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4. KOHTPOJIb M OlleHKA OCBOEHHS YU4eOHOI JUCIUIINHBI [0 TeMaM
(pa3nesnam), BUIaM KOHTPOJISI

o pucumiuiniae OI1.08 AHanmuTHdeckast XUMHUS

(HaMMECHOBAaHUE JTHUCIUILIHHBI)

Kon xonTponupyemoi
Ne KoHntposnmpyemslie pa3aensl pOIpY HanmenoBanue
KOMITETCHIINH (MJTU €€ YaCTH),
1/ (TeMBbI) AUCITUTUTMHBI . . OIICHOYHOTO CPEJICTBA
yYMEHUM, 3HaHUI
Paznea 1. Teoperuueckue
1. | ocHOBBI aHAJUTHYECKOI
XUMHU
[TuceMenHsIit onpoc.
Brinmonxenue
Tema 1.1. BBenenue. o
OK 01, OK 02 WHIMBUIYAJIbHBIX 3aJIaHUH.
AHammTHUYecKas XUMHI, e o N
¥17,31 WNHnuBuAyanbHbIM YCTHBIN
3HAYCHHE U 33/1a4U.
onpoc. TectupoBanue.
Pemenue 3agau. Kpoccsopa.
Tema 1.2. PacTBOpBI. N
[TuceMenHsIit onpoc.
XHUMHUYECKOE paBHOBECHE. 3aKOH
nercTByIomumx Mace. Kuciotao Brmosmenne
y ) OK 01, OK 02 VHJMBHTYAJIbHBIX 3aJJaHUN.
OCHOBHOE paBHOBECHE. . .
. V1,V¥7,31 WNunuBuayanbHbIi YCTHBIN
PaBHOBeCHE B reTeporeHHOM
onpoc. TectupoBanue.
CUCTEME PACTBOP-0CAIOK.
Pemenue 3axau.
5 Paznen 2. KauecTBeHHbII
| aHaJIM3
[TuceMenHsIit onpoc.
Brimonxenue
WHJIMBUIYAJIbHBIX 3aJIaHUH.
Tema 2.1. MeToabl
Ka4eCTBEHHOTO ;[Hanma OK 01, OK 02 Habmonenne 3a
' vV2,¥.3,31,32 BBITTOJTHCHUEM.
NuauBunyanbHbINA YCTHBIN
onpoc. TectupoBanue.
Pemenue 3anau.
[TuceMenHsIit onpoc.
Brimonxenue
WHJIMBUIYAJIbHBIX 3aJIaHUH.
Habmronenue 3a
Tewma 2.2. Karuons! | 1K 2.3, 1IK 2.5, BBIITOJIHEHUEM JITOPUTMOB
aHATMTHYECKOM TPYIITIBL. OK 01, OK 02, MPOBEJEHHUS UCCIIEOBAHMUM.
Karuons! Il ananutuueckoit OK 04, OK 07 WNHnuBuayanbHBIM YCTHBIN
TPYIIIBI V1, ¥3-5,31-3 ompoc. TectupoBanue.
Pemenue cutyarmoHHBIX
3aja4d. Pemenue 3a1a4 Ha
COCTaBJICHHE KaYeCTBEHHBIX
peaKLHnii.
[TuceMenHsI# onpoc.
Tewma 2.3. Katuonsr |11 1K 2.3, IIK 2.5, Brimonnenue
AHAIIMTUYECKOM TPYTIIHIL. OK 01, OK 02, VMHJIMBUIYQJIbHBIX 33JJaHUN.
Karuons! |V ananutnyeckoi OK 04, OK 07 HaOmronenue 3a
TPYIIIIBI V1, V3-5,31-3 BBITIOJTHCHHEM QJITOPUTMOB
MIPOBEACHUS UCCIICTOBAHUMN.
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NuauBuyanbHbIA yCTHBIN
onpoc. TectupoBanue.
Pemenue cutyanimoOHHBIX
3amad. Pemenue 3amad Ha
COCTaBJICHHE KAYeCTBCHHBIX
peaKLuii.

[TuceMenHsIi onpoc.
Brinosinenue
UHAUBHUIYaAJIbHBIX 3a/IaHUM.
HaGmronenue 3a

Tema 2.4. Katuonsr V 1K 2.3, 1IK 2.5, BBITIOJTHEHUEM aJITOPUTMOB
AHATUTUYIECKOHN TPYIIIBL. OK 01, OK 02, MPOBE/ICHHS HCCIICTIOBAHUH.
Karnons! VI ananutnyeckoit OK 04, OK 07 NuauBuayanbHbIA YCTHBIN
IPYIIIbI V1, V3-5,31-3 ompoc. Tectuposanue.
Pemenne cutyanimoHHBIX
3amad. Pemienue 3aga4 Ha
COCTaBJICHHE KaueCTBEHHBIX
peaKLHnii.
[TuceMenHBII ompoc.
Brinosinenue
WHAUBUYaAJIbHBIX 3a/IaHUM.
TK 2.3, TIK 2.5, Ho6moncmmo 5
OK 01, OK 02, BBIMIOJTHEHHEM aJITOPUTMOB
Tema 2.5. Katuonsi 1-VI OK 04, OK 07, IPOBEICHUS UCCIIEN0BAHUIA.
AQHAIMTUYECKUX TPYIII OK 09 NunuBuayanbHbIi YCTHBIN
V1, V3-5,31-3 omnpoc. TectupoBaHue.
Pemenne cutyanimoHHBIX
3amad. Pemenue 3aga4 Ha
COCTaBJICHHE KAYECTBEHHBIX
peaKuii.
[InceMenHsIi onpoc.
Brinosninenue
WHJUBUTyaJIbHBIX 3aJJaHUN.
TK 2.3, TIK 2.5, Hz6monomm
OK 01, OK 02, BBINIOJIHEHHEM aJITOPUTMOB
Tema 2.6. Auuonsi |- 111 OK 04, OK 07, NPOBEIECHHS UCCIIEIOBAHMIA.
AQHAJIMTUYECKUX TPYIIII OK 09 NunuBuayanbHbI YCTHBIN
V1, V3-5,31-3 omnpoc. TectupoBaHue.
Pemenue cutyanimoHHBIX
3a1a4. Pemrenue 3agad Ha
COCTaBJICHUE KAYECTBEHHBIX
peaKuii.
Pasnen 3. KosimuecTBeHHbII
aHaJIN3
[InceMenHsIit onpoc.
WNHnuBuayanbHbIA YCTHBIN
1K 2.3, TIK 2.5, onpoc. TectupoBanue.
Tema 3.1. Turpumerpuueckue OK 01, OK 02, Habmronenue 3a
METObI aHAJIM3a OK 04 BEBIIIOJTHEHUEM aITOPUTMOB
V1-4,V7,31-3 IIPOBE/ICHUS CCIIEI0OBAHUM.

Pemienue cutyanimoHHBIX
3aga4. Pemrenne 3aga4d Ha
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COCTaBJICHUE PEaKIINH.

Tema 3.2. MeToapl KUCIIOTHO-
OCHOBHOT'O TUTPOBAHUS.

IIK 2.3, IIK 2.5,
OK 01, OK 02,
OK 04, OK 07
V1-5,¥7,31-3

[TuceMenHsIi onpoc.
NuauBuayanbHbIA YCTHBIN
onpoc. TectupoBanue.
HaoOmronenue 3a
BBITIOJIHEHUEM QJITOPUTMOB
IPOBEICHMS UCCIIEOBAHU.
BrinosiHeHUE anropuTMOB
IPOBE/ICHMSI UCCIIEOBAHU.
Pemienue cutyalimoHHBIX
3a1a4. Pemenue 3a1a4 Ha
COCTaBJICHHE KAYECTBEHHBIX
peaKuii.

Tema 3.3. Metonasl
OKHCIIUTEIHHO-
BOCCTAHOBHUTEILHOI'O
TUTPOBAHHUS

[IK 2.3, IIK 2.5,
OK 01, OK 02,
OK 04, OK 07
Y1-5,¥7,31-3

[TuceMenHsIit onpoc.
NuauBunyanbHbIA YCTHBIN
onpoc. TectupoBanue.
HaOmronenue 3a
BBITIOJIHEHHEM aJITOPUTMOB
MIPOBEJICHUS UCCIICIOBAHMIA.
BrinosiHeHUE anropuTMOB
MPOBEJICHUS UCCIICIOBAHMIA.
Pemenue cutyaimOHHBIX
3ajma4d. Pemenue 3aga4 Ha
COCTaBJICHHE KAaYCCTBCHHBIX
peaKIui.

Tema 3.4. MeToabl OCaKIECHUS.

K 2.3, TIK 2.5,
OK 01, OK 02,
OK 04, OK 07
V1-4,¥7,31-3

[TuceMenHsIit onpoc.
NuauBuayanbHbIA YCTHBIN
onpoc. TectupoBanue.
Habmoaenue 3a
BBITIOJTHEHHEM QJITOPUTMOB
MPOBEICHUS UCCIIEIOBAHUMN.
Pemrenue cutyarmoHHBIX
3ajad. Pemenne 3agad Ha
COCTaBJICHHE KaUECTBCHHBIX
peaKLnii.

Tema 3.5. Meton
KOMILIEKCOHOMETPUH.

IIK 2.3, IIK 2.5,
OK 01, OK 02,
OK 04, OK 07
V1-4,¥7,31-3

[TuceMenHsIit onpoc.
NuauBunyanbHbINA YCTHBIN
onpoc. TectupoBanue.
Habmoaenue 3a
BBITIOJTHCHHEM QJITOPUTMOB
MPOBEACHUS UCCIIEIOBAHUM.
Pemenue cutyarmoHHBIX
3ajad. Pemenne 3amad Ha
COCTaBJICHHE KaUeCTBECHHBIX
peaKLHnii.

Tewma 3.6. IHcTpyMeHTAJIbHBIE
METO/Ibl aHAJIN3A.

K 2.3, [IK 2.5,
OK 01, OK 02,
OK 04, OK 09

Vv5-7,31-2

BrinosiHeHUE anropuTMOB
IIPOBEJICHUS UCCIIEA0BAHNN
Ha GOTOMETPUYECKUX,
INEKTPOMETPUUYECKUX
npubopax. Beinonnenue
MHJUBUAYAJIbHBIX 3a1aHUM.
ITuceMeHHbI onpoc.
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Pemenue cutyaimOHHBIX
3aga4d. TectupoBanue.
NuauBunyanbHbIA YCTHBIN
Onpoc.

[IpomexxyTouHas arrecranus B
dhopme sK3aMeHa

OK 01, 0K 02,IIK 2.3.,
IIK 2.5.
Y 1-7,31-3

Bomnpocsr qis
cobeceloBaHus
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5. KOMILJIEKT TECTOBBIX 3AJIAHUI 1151 BXOJHOI'O KOHTPO.JIS

Bapuanr 1

1. K knaccudukanmy METoI0B KaueCTBEHHOT'O aHalIM3a HE OTHOCUTCSI METO]T aHaIu3a
a) KaTHOHOB
0) aHHOHOB
B) pacTBOpPEHHUE OCaJIKa

2. B kauecTBEeHHOM aHaIHM3e MPEUMYIIECTBEHHO MTPOBOISAT PEAKIIUU

a) C pacTBOPAaMH JIEKTPOIUTOB
0) C HERIEKTPOIUTAMHU

B) anmnapaTHbIM METOJOM
3. Onepanuio HeHTPUPYTrUPOBAHUS TPOBOIIT C IENIBIO
a) OTJEJIEHUs 0CaJIKa OT pacTBopa
0) OTAEJIEHHUs] KATUOHOB OT aHUOHOB
B) pa3JieJIeHNs KATHOHOB HAa aHAJIMTUYECKUE TPYIIIIbI
4. K xatronam | aHanuTUYECKOM rPyIIIbl OTHOCSATCS KATHOHBI
a)Sn®*; Sn**; Ag*
6) Ca2+;Mgz+; AS3+
B) K; Na™; NH;"
5. K xarnonawm Il aHanuTH4ECKOM TpyIIbl OTHOCATCS] KATUOHBI
a) Ca2+; Ba2+; Sr2t
0) Fed*; Mn%*; zn?*
B) Cd®*: Sb°*: NH4*
6. K xaTtroHam V aHamTUTHYECKOW TPYIIIBI OTHOCATCS KATHOHBI
a) Sn°" sn**; cu?t
6) Fe*"; Mn?*; Bi®*
B) Bi®*; Cd®*; Co®*
7. I'pynnoBbIM peakTHBOM Ha KaTHOHBI I aHanuTHYEeCKO! TpYNIIbI SIBJISETCS pacTBOP
a) CEpHOU KUCITOThI
0) COJITHOM KHCITOTBI
B) TUIPOKCHUJIA HATPHUS
8. I'pynmnoBeIM peakTHBOM Ha KaTHOHBI |V aHaTUTHUECKOW IpYIIBI ABJISETCA N30BITOK pacTBOpa
a) TUAPOKCHJIa HATPUS
0) ruIpOKCHIa aMMOHHS
B) COJISTHOM KUCJIOTHI
9. I'pynnoBsIM peakTHBOM Ha KaTHOHBI VI aHATUTHYECKON TPYIIIBI SBISIETCS pacTBOP
a) TUPOKCH/Ia HATPUS
0) cepHOIl KUCTOTHI
B) KOHIIEHTPUPOBAHHBIN PACTBOP THAPOKCHIa aMMOHUS
10. K anunonawm Il ananutiueckoif rpymnisl OTHOCSTCS
a) CI; SO4%; NO3~
0) SO4%; CO3%; POs>
B)Br;CI ;I -
11. I'pynnoBbIM peakTUBOM Ha aHHOHBI | aHATUTHYECKON TPYTIIIHI SBJISIETCSI paCTBOP
a) xjopuaa Oapus
0) HuTpata Oapus
B) HUTpaTa cepedpa
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2+
12. B BoHBIX pacTBOpax coyin kKaTuoHa Co“" MMEIOT OKpacKy

a) ronyOyto
0) po30ByIO
B) 3€JICHYIO

13. Kakue o0beM aHAIM3UPYEMOro pPacTBOpa M Macca aHAIU3UPYEMOI'O BEIIECTBA XapaKTEPHBI
JUTsl MUKpomeTo1a?

a)V=10-100 m;m=1-10r,
0)V=1—-10m1;m=0,05—-0,5T,
B)V=01—10*mr m=10°—-10"r,

14. TTon xakoii OYKBO# MepeyrciIeHbl TOIBKO CHIIBHBIC JIEKTPOJIUTHI?
a) Hy0, H2SO4
6) Ca(OH),, HCI
B) HCIO4, CeH12054

15. Tlox kako#t OYKBOM MEPEUUCICHBI TOJIBKO COJH, TUIPOIU3YIOIINECS 110 KAaTUOHY?
a) FeCl3, KNO>
6) CoClyp, ZnSO4
B) Kl, MgSO4

16. MeTtoa KHUCIOTHO-OCHOBHOT'O TUTPOBAHUA, TAC pa60‘lI/IM PaCTBOpPOM ABJEICTCA KHCIIOTA,
Ha3bIBaACTCsA

a) anuIuMeTpus
0) aTKaIuMeTpus
B) HOJOMETPUS

17. AHanuTHYeCKUi CUTHAIT — 3TO:
a) BBINAJICHUE OCaJIKa
0) MosIBJICHUE XapaKTEPHOTO 3armaxa
B) 00pa30BaHME OKPacKu
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Bapuant 2

1. K aHanuTuueckum peaxiusm, NpoBOJUMBIM «MOKPBIMY ITyTE€M HeJb3sl OTHECTH PEaKIIHIO:
a) OCaXJIeHUS
0) OKpalMBaHUs MIJIAMEHU
B) U3MEHEHUS OKPACKU MHIUKATOpa
2. BolmapuBaHue pacTBOPOB MPOBOJISAT C LIETIO
a) MOBBIIICHUS KOHIIEHTPALIMKU pacTBOpa
0) MOHIKEHUS! KOHIIEHTPAIK pacTBOpa
B) OTJICJICHUSI KATHOHOB OT AHMOHOB

3. Ecnu ocaiok pacTBOpsieTCSt MEUIEHHO, TO HEOOX0IMMO
a) 100aBUTh N30BITOK PACTBOPUTEIISI
0) HarpeTh 0CaJ0K Ha BOASHOU OaHe
B) MPOKAIUTH OCA/IOK B My(enbHOM meun
4. K xatronawm Il ananuTuyeckol rpynmbl OTHOCSTCS] KATUOHBI
a) Hg2™"; Ag"; Pb**
) Cu®*; K*; Pb?*
B) Sn**; Fe?*: Na*
5. K katnonam IV aHaIMTHYECKOW TPYyMIIBI OTHOCSTCS KaTUOHBI
a) Ca2+; Ba2+; Sr2t
6) Cr¥*; Sn?*; zn?"
B) Cb3+; Ca2+; M92+
6. K xatnonam VI ananutuueckoi rpymibl OTHOCATCS KaTUOHBI
a) Cu’*; Ni%*; cd®*
6) Mg?*; Sr?*; sp3*
B) As®*: Sh°*: Sn**
7. I'pynnoBbIM peakTUBOM Ha KaTHOHBI I ananmmTrueckon rpynisl sBISETCS pacTBOP
a) TUPOKCHJIa HATPUS
0) COJITHOM KHCITOTBI
B) CEpPHOM KHCIIOTBI

8. I'pynmoBbsIM peakTHBOM Ha KaTHOHBI V aHAINTHYECKON IPYIIIBI ABISETCS N30BITOK
a) 6H pactBopa ruapokcua HaTpUst
0) pacTBOPHI THAPOKCHIA aMMOHUS U THIPOKCHIA HATPUS
B) KOHIIEHTPUPOBAHHBIN PaCTBOP THAPOKCUIA aMMOHUS

9. K annonam | aHanuTH4eCKON TPyMIIbl OTHOCSTCS aHUOHBI
a) SO4%; $%: NO3
6)Br;Cl ;I
B) SO4%"; CO3%; PO

10. I'pynnoBbIM peakTUBOM Ha aHUOHBI Il aHanmuTHYECKO! TpyMIIbI SIBIISIETCS PAaCTBOP
a) HUTparta cepedpa
0) HuTparta 6apus
B) xJyiopuza 6apus

11. B BOOHBIX pacTBOpax COJIM KaTHOHA NiZ*umeror OKpacky:
a) 3eJIeHYI0
0) po30ByIO
B) TOJIyOyIO
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12. Kakue o0beM aHATM3UPYEeMOTO pacTBOpa M Macca aHAIM3UPYEMOT'O BEIIECTBA XapaKTEPHBI
JUIst MakpomeToaa?

a)V=10-100 m;m=1-10r,
0)V=1—-10mr;, m=0,05—-0,5r,
B)V=01-10%mm=102-10"r,

13. Tlox xakoit OyKBO# TIEPEUHCICHBI TOJIBKO C1a0bIe AEKTPOIHUTHI?
a) Hp0, Ca(OH);
0) HNO2, H2SiO3
B) H2SOy, FeCls

14. ITox xakoi OyKBOI NEPEUNCICHBI TOIBKO COJIU, THAPOIU3YIOIIHECS TI0 aHHOHY?
a) CH3COOK, NayS
0) CrCl3, Ca(NO3)2
B) NH4NOy, CoCly,

15. Ilox xakoi OyKBOM NEPEUNCIEHBI TOIBKO COJIU, TTOABEPTAIOIIUECS TOTHOMY THAPOIH3Y?
a) Ag3(PO4)2, (CuOH)2COs,
0) ZnS, CuCl
B) CuCOg3, Fe(CN)3

16. MeToa KHCIOTHO-OCHOBHOTO TUTpOBAaHUA, I'IC pa60‘lI/IM PaCcTBOPOM ABJIACTCA OCHOBAHHC,
Ha3bIBaCTCsA

a) aluIuMeTpus
0) ankanumeTpus
B) HOJOMETPUS

17. IlpuzHakoMm pUKCHUPOBAHUS KOHEUHOW TOUKH TUTPOBAHUS SBIISETCS:
a) U3MEHEHHE OKPACKHU pacTBOpa
0) BBITIaJICHUE OCaKa
B) TIOSIBJIEHUE XapaKTEPHOTO 3amaxa

ITAJOH OTBETOB 1
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6. KOMILJIEKT 3AJIAHUIL B TECTOBO ®OPME

KadecTBeHHBIN aHAJIN3

Bapuanr 1
1. PeaKI_II/II/I, HCIIOJIB3YEMBIC B KAa4YC€CTBCHHOM aHaIU3€, IIPUBOAAINNE K pPacClpCacICHUIO
OTIpeIeNIIEMOT0 KOMIIOHEHTA MEXY ABYMS (pazaMu

a. DHIOTCPMHUYCCKHE J. OCaXKICHUSI
0. DKCTpaKIOHHBIC €. KHCJIOTHO-OCHOBHBIC

B. HOHHOro oOMeHa K. OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
I. KOMIUIEKCOOOpa3oBaHus 3. siAepHbBIE

2. Tun ananmutudeckoi xummuueckoit peakuun [Ag(NHs)2]Cl + 2HNO3z — AgCl + 2NH4NO3
a. oOMeHa HOHOB . OCaKJICHUS
0. KOMILIEKCOOOpa30BaHMS 1. KaTaTuTHIeCKast
B. OKHCICHUS-BOCCTAHOBIICHHUS

3. Tum aHamuTHYECKON XUMUYecKoi peakuuu PbS + 4H202 — PbSO4 + 2H,0
a. oOMcHA HOHOB T. OCaXKJICHUS
0. KOMILICKCOOOpa30BaHHUS 1. KaTaJMTHYecKast
B. OKHCJIEHHS-BOCCTAHOBJIEHUS

4. OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIC aHAIUTHYECKUE XUMHUYECKUE PEAKIIUU (HECKOJIBKO
MIPABHJIbHBIX OTBETOB)

a. NaCl + K[Sb(OH)e¢] — T. [Cu(NH3)4]SO4 + K2S —
Na[Sh(OH)s] + KCI CuS + 4 NHs + K2S04
6. 6FeSO4+ K2CrO4 + 7 H2SO4 — 1. [Ag(NH3)2]Cl + 2 HNO3z —
3Fe2(S04)3 + Cr2(SO4)3 + K2SO4 + 7 H20 AgCl + 2 NH4NO3
B. AICl3+6 KOH — e. PbS + 4 H.02 —
Ks[AI(OH)s] + 6 KCI PbSQO4 + 2 H20

5. Ctaguy KOMOMHEPOBAHHON aHamuTHYecKOH peakiun 2 AsOs> +5 H,S+ 6 H ' As,S; + 8
HO+2S

a. OKHCIIEHHE-BOCCTAaHOBIIEHUE; r. HehTpanu3amus;
KOMILJIEKCOOOpa3oBaHue KOMILJIEKCOOOpa30oBaHue

0. OKMHCIEHHE-BOCCTAHOBIIEHNE; OCAXKICHHUE II. PAacTBOPEHHE; OCAKICHUE;

B. PAacTBOpPEHHUE; OKUCIICHNE-BOCCTAHOBIICHHE OKMCJIEHHE-BOCCTAHOBJICHUE

6. Criennguryeckue aHaTUTHYECKHE PEaKIUU - 3TO PeaKuu

a. OOHapyXeHUS KaTHOHOB I. C IOMOIIBIO KOTOPBIX MOXKHO
0. wuaymme 10 KOHIa 0OHApYXHUTh BCE BEIIECTBA B JAHHBIX
B. C IOMOIIBIO KOTOPBIX B JAHHBIX YCIOBHSIX YCIOBUSAX

MO>XHO OOHAPYKHUTh TOJIBKO OHO JI. KOMIUIEKCOOOpa30BaHUs

BEILECTBO €. OCAXKIEHUs

7. AHAINTUYECKUMHU CUTHAJaMH B KAYECTBCHHOM aHAJIU3¢ SIBJISIOTCS (HCCKOHBKO IMpaBUJIBHBIX

OTBETOB)
a. M3MEHEHHUE OKPacKU pacTBopa r. 0o0pa3oBaHME OKpAIIEHHBIX M1EPIJIOB
6. oOpa3oBaHue ocajka Jl. MCUYE3HOBEHHUE OKPACKH pacTBOpa
B. TOYKA YKBUBAJIEHTHOCTHU €. OTCYTCTBHUE U3MEHEHUS OKPACKU

WHJHUKaTopa

33



KadecTBeHHBIN aHAIN3

Bapuanr 2
1. Tun ananmutrueckoi xumuaeckoit peakuu NaCl + K[Sb(OH)s] — Na[Sb(OH)s] + KCI
a. KaTaluTHYeCcKas I. OCAKICHUS
0. OKHCICHHUS-BOCCTAHOBIICHHUS 1. oOMeHa HOHOB

B. KOMIUIEKCOOOpa30BaHUSA

2. Tun ananuTrueckor xumuueckoit peakipun CuSOs + 4NH4OH — [Cu(NH3)4]SO4 + 4H.0
a. oOMeHa MOHOB I. OKHCICHHUS-BOCCTAHOBIICHHUS
0. ocaxIeHus JI. KaTaJuTHYecKas
B. KOMILIEKCOOOPa30BaHHMs

3. Tun ananutnyeckoi xumuueckoii peakuun 2 CoClz + 12 KCN + Clz — 2 K3[Co(CN)s] + 6
KCI

a. oOMeHa MOHOB I. OC&KICHUSA

0. OKHCICHHUS-BOCCTAHOBIICHHUS J. KaTaluTHYEeCKas

B. KOMILIEKCOOOPa30BaHHMs

4. AHanuTHYECKHE XUMHUYECKIE PCaKIU OCAXKICHUS (HeCKOJ'IBKO IIpaBUJIbHBIX OTBGTOB)

a. NaCl + K[Sb(OH)e] — Na[Sh(OH)s] + r. [Cu(NH3)4]SOs+ K2S — CuS +4
KCI NH3 + K2SO4

0. 6 FeSO4+ KoCrOs + 7 H2SOs4 — 3 . [Ag(NH3)2]Cl + 2 HNO3 — AgCl + 2
Fe2(S04)3 + Cr(SO4)3 + K2SO4 + 7 H20 NHsNOs3

B. AICls +6 KOH — K3[AI(OH)s] + 6 KCI . PbS + 4 H,0,— PbSO4 + 2 H,0

5. Cragun KOMOMHUPOBAHHOM aHATUTUYECKOHN peakiuun
As;S3 + 14 Hy0; + 12 NH3 — 2 AsO4* + 3 SO4* + 12 NH4* + 8 H,0

a. H€I>iTp3J'IH3&IIPI$I; KOMHJ’ICKCOO6pa3OBaHI/I€ T'. OKHCJICHHUC-BOCCTAHOBJICHHCE,

0. OKHCIICHHUC-BOCCTAHOBJICHUC, OCAXIACHUC pacTBOPCHUC

B. OKHUCJIICHHUC-BOCCTAHOBJICHHC, A. PacTBOPCHUC,; OCAKACHUC,
KOMHJ’IGKCOO6paSOBaHI/Ie OKHCJIICHHC-BOCCTAHOBJICHUC

6. AHaguTHYECKass XUMHUYECKas pCaKknus - 3TO pCaKuus,

a. W3MEHEHUEM OKPacKH pacTBOpa r. oOpa3oBaHHMEM OcaJiKa
0. pacTBOpeHHEM OcajJKa JI. CONPOBOXKIAOLIASACS
B. u3MeHeHueM pH pactBopa ONPEAECIECHHBIM aHAUTUTHYECKUM

addekToM 3a cuet oOpa3zoBaHUs
MPOJIYKTa PeaKkiuu, 00J1aato1Iero
crenupUIecKUMH CBOMCTBAMH

7. CeeKTUBHOCTh aHATUTHYCCKOM pCaKk MOXKHO ITOBBICUTH (HCCKOHBKO MMpaBUJIbHBIX

OTBETOB)
a. 700aBleHHEM IIET0UYH I. U3MEHss KOHLEHTPALMU PEareHTOB
0. NpUMeHss XUMHYECKU YHCThIe PEaKTUBbI J. MacKupys MeNIarollne HOHbI

B. Bapwupys pH pactBopa
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ITAJOHBI OTBETOB 2

1 BapuanT
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7. KOMILJIEKT YIIPA)KHEHUM

Bapuanr 1
1. Onumute npurotosiaerue 500 mia 0,2 M pacteopa HCI u3 30%-noro (m1.1,153 r/m)
pactBopa HCI. Paccuunraiite Tutp 1 TuTp mo NaOH monydennoro pactsopa.
2. Hanumire aHanmuTHdeckue peakuuu cMecu katnoHos: NH4*, Mn?*, Pb?", Hanummure
ypaBHEHUS PEAKINi B MOJICKYJISIPHON U HOHHOM (popmax.
3. PactBop comstHOM KHMCHOTBI ¢ KoOHIEHTpamueid 0,2 H. ObLI HEUTpanu30BaH MPHU
tutpoBanuu 0,2 H. pactBopoMm NaOH na 60%. Paccunrtats pH momyduennoro pactsopa.

Bapuanr 2
1. Onumwure npurorosnenue 250 miu 0,12 M pactBopa exnkoro kanus (ro1.1,153 r/min) us
20%-noro pactBopa (1. 1,186 r/mr) KOH. Paccumraiite tutp m tutp mo HNO;
MOJIy4E€HHOT'O pacTBOpa.
2. HamumuTe aHanuTHYecKHe peakuuu cMecd kathoHos: Ag', AP*, Fe**. Hanmmmre
ypaBHEHUS PEaKIUi B MOJICKYJIIPHON U MIOHHOM opMax.
3. PactBop KOH c¢ xonnentpanueit 0,3 H. Obut HelTpanuzoBan npu tutpoBanuu 0,3 H.
pactBopoM HNOj3 Ha 70%. Paccuurtars pH nosydeHHoro pactBopa.

Bapuanr 3
1. Kakoii 06bem 50%-noro pactBopa (1u1.1,400 r/mi1) cepHOIl KUCIOTHI HEOOXOAUM JIJIst
npurorosierus 200 ma 1,0 M pactBopa kucnotsl. Paccunrainte MOJIb-3KBUBAJICHTHYIO
KoHIeHTpanutio, TUTp ¥ TuTp mo NaOH moxydeHHoro pactBopa.
2. HanumuTe aHanuTUuYecKue peakUuM cMmecH KaTmoHoB: K'Y, Cu?t, F
YpaBHEHUS peakluii B MOJIEKYJISIPHOM U MOHHOH (hopmax.
3. Paccumraiite pH pactBopa, momydeHHoro mpu TUTpoBanmu, eciu k 30 ma 0,1 M
CH3COOH npwmmro 28,5 mi 0,1 M KOH.

e2*, Hamumure

Bapuanr 4
1. Kakoit 06sem 50%-noro pactBopa (m1.1,310 r/mi1) a30THOM KUCTOTHI HEOOXO UM JIJIS
npurotoBieHuss 1 1 1%-Horo pactBopa kucinoTel (. 1,005 r/mi). Paccuumtaiite
MOJISIPHOCTB, HOpMaJIbHOCTB, TUTP U TUTP 10 NaOH nomydenHoro pactaopa.
2. HanuiuwWre aHanMTHYeCKHME Peakuu cMecH kathoHoB: Pb%, AIP*, Zn?*. Hanmmmure
YpaBHEHUS peakUuii B MOJIEKYJISIPHOM U MOHHOH (hopmax.
3. Paccuuraiite pH pacTBOpa, moiaydyeHHOro mpu TUTpoBaHuu, ecau Kk 150 mu 0,1 M
MypaBbuHOM Kuca0Thl puiiuTo 90 mu1 0,1 M NaOH.

Bapuanr 5
1. Onumute npurorosienue 500 ma 10%-noro pactBopa eakoro kamus (11.1,092 r/mit)
u3 cyxoro KOH. Paccuuraiite monspHOCTh, TUTp u TUTp 1mo H»SO, momyuenHoro
pacTtBopa.
2. Hannmmre aHanmuTuyeckne peaknum cMmecH kathonos: NHY, Mg?*, N
YpaBHEHUS PEaKluii B MOJIEKYJISIPHON U MOHHOU (hopmax.
3. PactBop KOH ¢ konnentpamumeit 0,3 H. ObuT HelTpanu3zoBan npu tutpoBanuu 0,3 H.
pactBopoM HNO3 Ha 50%. Paccuurtars pH momydeHHOTrO pacTBopa.

i, Hanummre
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8. KOMIIVIEKT TEPMUHOJIOI'MYECKUX IUKTAHTOB

AOcoJiIoTHasi OMMOKa — Pa3HOCTh MEXKIY MOJYYEHHBIM PE3yJIbTaTOM U UCTUHHBIM WITU
HauboJee JOCTOBEPHBIM 3HAUCHUEM.

AJIKQIMMETPUIO - €CIIU TUTPAHTOM SIBJISIETCSI PACTBOP OCHOBAHUSI.

AHaJIN3 MOKPBIM IYTEM — XUMUYECKUE PEAKLIUH, IPOUCXOISIIHNE B PACTBOPaxX
AIEKTPOIUTOB.

AHaJIM3 CYXUM NYTEM — XUMHUYECKUE PEAKIUH, IPOUCXOISAIIME TPH HAKATUBAHUH,
CIUTABJICHUH U OKPAlIMBaHUU.

AHanuThyeckas peakuus — XUMHYECKHM IPOLECC, HANPABICHHBIA HAa OMNPEACICHUE
MCCJIEAYEMBIX BEIIECTB HA HATMYUE 33JaHHBIX YaCTHII.

AHanuTHyYecKkas XUMHUS — pasfel XUMHUYECKOM HayKH, TEOPETHUYECKH OOOCHOBBIBACT
METO/Ibl KaUe€CTBEHHOTO M KOJMYECTBEHHOI'O aHalM3a, C MOMOIIbI KOTOPBIX MOYKHO
CyINTh O Ka4eCTBEHHOM COCTaBE€ BEIIECTBA M YCTAaHABIMBATH KOJWUYECTBEHHBIC
COOTHOIIICHMSI AJIEMEHTOB M XUMHUYECKHX COCAUMHEHUI JAHHOTO BEILECTBA; SIBIIACTCS
0a30ii U1 TEXHOXMMHUYECKOTO KOHTPOJISL Ha MPEANPUATUAX 0OIIECTBEHHOTO MUTAHUSI.
ANUIMMETPUS - €CJIM TUTPAHTOM SIBJIIETCSI pACTBOP KUCIOTHI.

B (u3uKo-XMMHUYECKUX METOAAX TEUYEHHUE PEAKIUH (PUKCUPYETCS HU3MEpPEHHEM
OTIpe/ieNIeHHOro (PU3MUECKOro CBOMCTBa ucciaeayemoro pacrtBopa. K 3tuM meronam
OTHOCSTCS nossiporpadusi, XxpoMarorpapus u Jip.

BricymnBanue ocajika - MpOBOJAT B CYIIMILHOM HIKady B Or0Kcax (CTEKIISIHHBIX KOJIOax
C KPBIIIKOH).

['paBuMeTpUYECKHM (BECOBBIM) METOJOM aHalIW3a HA3bIBAETCS KOJMYECTBEHHOE
onpeeneHre BeUeCTBa, OCHOBAHHOE HA TOYHOM M3MEPEHUU MacChl KOMIIOHEHTA MPOOHI,
BBIZICJICHHOTO JIMOO B AJIEMEHTAapHOM BHUJIE, JIMOO B BUAE COCIUHEHUS OMPEIEICHHOTO U
MTOCTOSIHHOTO COCTaBa, Ha3bIBAETCH.

K XMMHYECKMM METOoAaM OTHOCSTCSI METOJAbl, OCHOBaHHbIE Ha HCIOJIb30BAaHUU
XUMHUYECKUX CBOMCTB UCCIIEYEMBIX BEILIECTB.

Makpomerton (1-2 mi pactBopa miu 0,1 Tp. BelecTsa);

Mukpomeron (1-2 karm pactBopa miu 0,001 rp. BemecTsa).

OO0parHoe TuTpoBaHUe(C HU3OBITKOM), HCIOJB3YETCS MPU MEIJICHHO MPOTEKAIOMICH
peakuuu. EciyM cKOpoCTh peakuuy Mmala, Uid HE yJIaeTcsl MoAo0paTh MHAUKATOP, WU
HaOmrogatroTcs 1moOouHble 3G (EKTh, HAIpPUMEp MOTEPU OMPEILIIEMOT0 BEIIECTBA
BCIIEZICTBUE JIETYYECTH, MOKHO MCIIOJIb30BaTh MPUEM OOPAaTHOTO TUTPOBAHUA. T0OABUTH
K ONpeNesieMOMY BEIIECTBY 3aBEAOMbIA M30BITOK TUTpaHTa T1, JOBECTH PEAKIMIO /10
KOHIIa, a 3aTeM HaWTH KOJMWYECTBO HEMPOPEarupoBaBIIEr0 TUTPAHTA TUTPOBAHUEM €TO
IpYruM peareHToM ToCc KOHILIEHTpaluen Cp. OYEBUIHO, YTO HA OIMpPEAENIIeMOEe BEIIECTBO
3aTpaynBaeTcsa KOJUYecTBO TUTpaHTa T1, paBHOE pazHOCTH CT11VT1—CT12V 2.
OkHCIUTENBbHO-BOCCTAaHOBUTENbHEIE  peakiuu  (OBP)  xumuueckue — peakiuw,
IIPOTEKAIOIME C M3MEHEHHEM CTENEHEN OKHUCIIEHHsS AaTOMOB, BXOIAIIMX B COCTaB
pearupyromux BEUIECTB, PEATM3YIOIIUXCA IyTEM MEpPEpACIPENENICHHs] JJIEKTPOHOB
MEXIy aTOMOM-OKHCIIUTEIEM U aTOMOM-BOCCTaHOBUTEJIEM.

OcaxJieHue ocajika - OOBIYHO TPOBOAAT M3 TOPSUYUX PACTBOPOB, MX BBICOKAs
TEeMIIepaTypa CIOCOOCTBYEeT 00pa30BaHUIO KPYMHOKPUCTAILIMYECKOTO ocaaka. PactBop
ocaauTels OOJbIICH YacThiO BIUBAIOT HEOOJBIION CTPYyel, HEMPEPHIBHO MTOMEIIIHBAS.
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OTHOCHTENIbHAS OUTHOKA — OTHOIICHHE a0COIOTHOUW OMMOKN K HCTUHHOMY 3HAYCHHIO.
Honymukpomeron (0,05-0,1 mit pactBopa miu 0,1 rp. BeriecTna);

[1paBUIBHOCTH — OJIM30CTH MOTYUYEHHOI'O PE3yJIbTaTa K HCTHHHOMY.

[IpokanuBaHue Ocajika - BBINOJHAIOT B (apdOpOoBBIX THUTIISIX, UCHOJB3YS IJIs ITOTO
MyQenbHylo nedb. [IpokanuBaHue MPOBOJSAT HECKOJIBKO pa3, MOKa macca OcCajka He
CTaHET MOCTOSHHOM.

[IpombIBaHME OCaKa - TPOMBIBAHUE MIPOBOJIAT METOJOM JICKAHTAIIUH.

[Ipsmoe tutpoBanue. [lpu npsMoM TUTPOBAaHUU TUTPAHT HEMOCPEICTBEHHO JOOABIISIOT
K TUTPYEeMOMY BemlecTBY. Takoi crmoco0 MPUMEHHM TOJIbKO MpPH BBHIIIOJIHEHUU BCEX
TpeOOBaHUI, IEPEUNCIICHHBIX BBIIIIE.

PabGounmu pacTBOpaMu METOJa SBJISFOTCS pacTBOpbI cuibHBIX kuciot (HCI, H2S, HNO3
u 1p.) unu cunibHbiX ocHoBaHui (NaOH, KOH, Ba(OH)2 u ap.).

Tutp — KOAMYECTBO T. BEIIECTBA CojeprKaiierocs B 1 Mil. pacTBOpa WJIM SKBUBAJICHTHOE
onpenensiemomy BemiectBy. Hanpumep, eciiu TutpH2SO4 paBen 0,0049 r/mi, 3T0 3HAYMT,
YTO Kax bl M1 pactBopa coaepkuT 0,0049 r. cepHO KUCTIOTBHI.

Tutpumerpuyeckuii aHann3 (0ObEMHBIA aHAIN3) — METOJ KOJWYECTBEHHOTO aHallu3a,
OCHOBAaHHBIN Ha U3MEPEHUU 00bEMa WIIM MACChI peareHTa, TpeOYyIOIIerocs JUIsl peaKIiu C
HCCIIETyEMBIM BEHIECTBOM, pa3Aesl aHATUTUYECKOW XMUMUU. TUTPUMETPUUECKUNA aHAIU3
IIUPOKO MPUMEHSETCS B OMOXMMHUUYECKHUX, KIMHUYECKUX, CAHUTAPHO-TUTUCHUYECKUX U
IPYTUX Ja00paTOpUsiX B IKCHEPUMEHTAIBHBIX HCCIEIOBAHUAX W JUISI KIMHUYECKUX
aHAJIN30B.

TuTpupoBaHHBIA (CTaHAAPTHBIN, paOO4Mii) PacTBOpP - ATO PACTBOP peareHTa C TOYHO
W3BECTHOM KOHIEHTPALIMENH, KOTOPBIM UCIOJB3YIOT [JI1 PEAKUHU C PaCTBOPOM
aHAJIM3UPYEMbIM BEIIIECTBOM.

TuTtpoBaHue — npolecc NpWIMBAHUS CTaHAAPTHOTO PacTBOPa K UCCIEAYEMOMY PacTBOPY
BEIIIECTBRA.

To4HOCTB - XapaKTEpUCTHKA BOCIHPOM3BOJMMOCTH ONPEACIECHUS OT OIbITA K OIBITY.
AHanmu3 CcuMTaeTcsl BBINIOJIHEHHBIM O0Jie€ TOYHBIM, 4YE€M MEHBIIE pPa3IHYar0TCs
pe3yNbTaThl MapaIeIbHBIX OMPEICTICHUN MEX Ty COOOH.

duznyeckre METOJbl OCHOBAaHbI HAa M3YYCHHH (DU3UYECKUX CBOWCTB aHAIM3UPYEMOTO
BeniecTtBa. K 3TuM mMeTtoaM OTHOCATCA CHEKTPalbHbIM, PEHTT€HOCTPYKTYPHBIM, Macc-
CIIEKTPOMETPUUECKUI aHAJIU3BI U JIP.

OuiIbTpOBaHKE U POMBIBAHUE OCAJIKA - PUIBTPYIO 4/3 OyMaXKHbIN QUIBTP, a TaK K€ 4/3
BOPOHKH C MOPUCTHIM JTHOM.

UyBCTBUTEJIBHOCTh — MUHUMAJIbHAS OTpeiesisieMasi KOHIICHTpAIlUs BEIIeCTRa.
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9. KOMIIVIEKT KPOCCBOPJIOB

OcHOBHBIE TOHATHSA

11

13

12

20

14

16

15




MO TOPU30HTAJIN:
1. MeTo1 KOJMYECTBEHHOTO aHAJIK3a.
5. PactBOp, B KOTOPOM pacTBOPEHHOE BEIIECTBO IPHU JAHHBIX YCIOBHSIX JOCTHUIJIO
MaKCHUMaJIbHOW KOHILIEHTPAIMU U OO0JIbIIIe HE PACTBOPSIETCS, HA3BIBAETCH ...
6. Peakuuu, nmporekatomue ¢ 00pa3oBaHHUEM MaJIOPACTBOPUMOTO COCTUHEHUS, TIPU ITOM
U3MEHSIOTCS KOHIIGHTPAllMM OCaXJAaeMbIX HOHOB B pPACTBOpPE OTHOCATCS K
TUTPOBAHMUIO.
11. TutpumeTpuueckuit (00BEMHBIN) METOJ OMpEACNICHUSI BEUIECTB, KOHEUHYIO TOUYKY
IPU KOTOPOM OMPENEISIIOT 0€3 UCII0JIb30BAHUS HHANKATOPA.
13. Kak Ha3pIBaeTCs COBOKYITHOCTh METOAOB (DU3MKO-XUMHUYECKOTO WCCIICTOBAHUS
KUIAKOCTEH, TBEPIBIX TEJI W PAcCTBOPOB, OCHOBAHHBIX HAa WM3MEPEHHHM WX IMOKa3aTeIs
MpeoMIIeHUs ?
14. MeToabl Ka4eCTBEHHOTO aHAJIN3a.
15. Ecnu Bo1opoAHBIN MOKa3aTeNnb 0ojee 7, TO peakius Cpeasl .. .
16. Baxwneiiniee TpeboBaHUE K aHATUTHYECKOU PEAKIIUH.

1O BEPTUKAJIN:
2. TuTpoBaHHE PaCTBOPOM IIEJIOUN HA3bIBAETCH ...
3. Peaknum, npoucxoasdiiue MyTeM pacTUPAHUs TBEPJOrO HCCIEAYEMOTO BEILIECTBA C
TBEPJBIM PEAr€HTOM Ha3bIBAIOT ...
4. KTo BBEN TEPMUH «XUMHUYECKHUI aHAIIN3» ?
/. BaxueWmmid MeTOJ KOIMYECTBEHHOIO XUMHUUYECKOTO aHajlin3a, B KOTOPOM
B3BCIIMBAHUE SIBJISETCSA HE TOJIBKO HAYAJIIBHOW, HO M KOHEYHOM CTAaIUEH ONPEAECICHUSI.
8. DNeKTPOKMHETHYECKOE SBIICHUE MEPEMENICHUS YaCTUI] TUCTIEPCHOM (a3bl B KUAKOU
WJIM Ta3000pa3Hoi cpefie Mo AECTBUEM BHEIIHETO AJIEKTPUUYECKOTO TOJIA.
9. K pu3uKo-xuMHU4eCKIM METOaM OTHOCHT ...
10. K ¢usnueckumM MeTo1aM OTHOCST ... aHAJIH3.
12. K ocanurensHOMY TUTPOBAHUIO OTHOCHT ...

21


https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%82%D1%80%D0%B8%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%82%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A9%D0%B5%D0%BB%D0%BE%D1%87%D1%8C
https://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BA%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5

10. KOMILJIEKT 3AJAHUM JJIS1 KOHTPOJIBHBIX PABOT
JAucconuanus caadbIX 3JIeKTPOJIUTOB
Bapmanr 1.

1. Tlpu kakoit koHmeHTpamuu (GropoBogopoaHoi kuciaoTel (HF) B pacTBOope cremeHb ee
nucconuanuu oyaer paBHa 2%?

2. Haiitu xoHnenTpamuio ruapara ammuaka NHs-H20 B pactBope, ecniu pH pactBopa paBen
9.

3. B cMmecH a30THOM M a30THCTOI KHMCIOT KOHLEHTpalus HHTPUT-MOHA paBHa 10° M, a
pH=2. Onpenennre KOHIEHTPAILMIO A30TUCTOM KUCIOTHI B paCTBOPE.

4. BpIUMCIMB KOHCTAaHTY DPAaBHOBECHS, ONPEICIUTE BO3MOXXHOCTh NMPOTEKAHHS PpEaKIUH:
CaCrO4 + CH3COOH — .

Bapuanur 2.

1. Haiitu crenens nucconuanuu propoogopoaHoit kuciaorsl HF B ee 0,05 M pactBope.

2. Breraucmute pH 0,2 M pactBopa ruapata ammuaka NHz-H20.

3. B 0, M pactBOp CcepHHUCTOM KHCIOTHI J00aBWJIM CEepHYI Kuciaory g0 pH=I.
[IpeneOperast u3MeHEHHEM 00bEeMa PacTBOpPA MPHU STOM, OMPEEIUTE KOHIEHTPAIMIO CYIb(UT-
MOHA.

4. BbIYHCIMB KOHCTAHTY PAaBHOBECHs, OIPEACIUTE BO3MOXXHOCTH MPOTEKAHHS PEAKIIUU:
BaCrO4 + CH3COOH — .

Bapuanr 3.

1. Haiitu crenens auccornumanuu ruaparta ammuaka NH3z-H2O B ero 0,1 M pactBope.

2. Haiitn MmonsipHyto KoHIeHTparuio ykcycHoi kucinotsl CH3COOH, ecnu pH ee pactBopa
paBeH 4.

3. B 0,2 M pactBop opTtodhocopHOi KHUCIOTH M00aBWIM CEepHYIO Kuciory mo pH=I.
[IpeneOperass m3MeHeHHWEM o0ObEeMa pacTBOpa TMPH OTOM, OINPEACTUTE KOHIEHTPAILUIO
oprodocdar-nona.

4. BbIYNCIIMB KOHCTAHTY PaBHOBECHS, OINPEACIIUTE BO3MOXHOCTH MPOTEKAHUS PEaKIUU:
BaCrOs + HCl — .

Bapmuanr 4.

1. Haiitu crenens nuccouuanuu mypasbuHoil kucaotsl HCOOH B ee 0,2 M pacTtBope.

2. Beraucaute pH 0,3 M pactBopa ykcycHoit kucinotst CH3COOH.

3. B 0,6 M pactBop 1HMaHOBOJAOPOJHON KHUCIOTHI JTO0ABUIM CEPHYIO KHUCIOTY a0 pH=2.
[IpeneOperast M3MeHEeHHEM 00bEMa pacTBOpa MPH ITOM, OMPEACTUTE KOHIICHTPALUIO THAHU]-
MOHA.

4. BbIYNCIIMB KOHCTAHTY PaBHOBECHS, OIMPEACIUTE BO3MOXHOCTh MPOTEKAHUS PEaKIIUU:
NaOH + HCN — .

Bapuanr 5.

1. Haiitu crenens nquccornmanuu ykcycHoi kucnorsl CH3COOH B ee 0,4 M pactBope.

2. Haiitu pH 0,2 M pactBopa dochopnoit kucnots H3POas.

3. B 0,3 M pactBop maBeneBoit kucinotel H,C204 nobGaBuiu cepuyro kucioty mo pH=I.
[IpeneOperast "3MEHEHNEM 00beMa TIPU ATOM, OMPEICIIUTE KOHIIEHTPAILIMIO OKCAIaT-HOHa.

4. BBIYHMCIMB KOHCTAHTY DPaBHOBECHS, OMNPEACIMTE BO3MOXKHOCTH MPOTEKAHHS PCaKIHH:
NaOH + H.S — .
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11. KOMILUIEKT KAPTOUYEK JJ151 UHAUBUAYAJBHON PABOThHI

Kaprouka 1.

1) Ananutuveckas XuMHUs Kak Hayka. OCHOBHbIe TOHATHS (METOJ, METOIHUKa,
KayeCTBEHHBIM, KOJIMYECTBEHHBIN, CTPYKTYpHbIH, 3J€MEHTHbIN, (pyHKIMOHANBbHBIN). WcTopus
pa3BuTUs aHAIUTHUYECKOW Xxumuu. [IpuMenenue meronoB B (apmaruu, (hapMaieBTUUECKUMA
aHanu3. AHAIMTUYECKUE IPU3HAKU BELIECTB U AHAJIUTUYECKUE PEAKLIUH.

2) IlpuBeaure ypaBHEHHUsS peaknuii uaeHTH(UKaiuu ximopuaa sxenesa (L), Ykaxkwure
aHasuTU4YECKUE PPEKThl peakiuii, 0COOEHHOCTH UX BBINOJHEHUA. K KakuM aHaJIUTUYECKUM
rpynmnam OTHOCATCS KATUOH M aHHOH, BXOJSIINE B COCTaB CONMU? YKaKUTE rPyNIIOBON peareHT,
aHanUTUYeCKU 3((EKT Mpu AEUCTBUM IPYIIIIOBOTO pearcHTa.

3) [lpuBenure cxemy pa3/ielieHUs CMECH, COJEpXKAllel KaTHOHBI Oapus, aTIOMHHUS,
cepebpa, MarHus.

4) TlpenenvHoe pa30aBiICHHE pEAaKIMM WOHA cepedpa C XJIOPUA — HOHOM COCTaBJISET
106m11/T, a MUHUMAJBHBIN 00BEM TIpenenbHo pa3daBieHHoro pacteopa — 0,02 miu. Paccuuraiite
0OHapyKMBAa€MbIii MUHUMYM U IPEIEIbHYIO KOHIIEHTPALMIO JAaHHOM peakltu.

5) [lpuBenure ypaBHCHHS pEaKIMH THAPOJIHM3a, PACCUYMTAUTE KOHCTAHTY THAPOJIH3A,
crenedb Tuaponuza u  pH 0,01 wmons/nm  pactBopa kajaus  cyiab¢para. PaccuuTtaiite
pPacTBOPUMOCTH Cynbduaa Menu (MOJIB/JI U T/J1), €CJIM €ro MPOU3BEACHUE PacTBOPUMOCTH 6,3 *
10-36.

6) HamucaTth monHOE MOJIEKYJISIPHOE, MOHHOEC M COKPAIICHHOE YPaBHEHHS ITHUCCOLUAIUH
komruiekcHoro coeauHenus: [Cu(NH3)4|ClI2. 3anucaTh BblpaxeHUE KOHCTAHTHI HECTOMKOCTH U
YCTOWYUBOCTH JJAHHOTO KOMIUIEKCHOTO COEAMHEHMUSI.

Kaprouka 2.

1) M30uparenbHOCTh XMMHUYECKUX peakimid. Kitaccugukanus peareHToB B aHATUTHYCCKUX
peakiusx (IpUBECTU TMPHUMEPHl ClEeUU(UYHBIX, U30UpATEIbHBIX M TPYIIOBBIX PEAreHTOB).
CrniocoObl yBenuueHus u3dbuparenbHocTu. [IpuBecT npumMepsi.

2) IlpuBeaute ypaBHEHWS peakluii WACHTUPHUKANUK Cyibdara Xpoma. YKaxuTe
aHanuTH4deckrue PQGEKThl peakiuii, 0COOEHHOCTH WX BBINMONHEHHUA. K KakuM aHAJIUTUYECKUM
rpynmnam OTHOCSATCS KaTHOH M aHHOH, BXOJSIINE B COCTaB CONMU? YKaKUTE rPyNIOBON peareHT,
aHaUTUYeCKU 3G (EKT Mpu AEUCTBUM IPYIIIIOBOTO peareHTa.

3) IlpuBeaute cxemy pa3jeiCHHS CMECH, COJCprallled KaTHOHBI CBHUHIA, jxeine3a (1),
aMMOHMS, KoOaJlbTa.

4) OGHapyXHBaeMblii MUHUMYM DPEAKIMM HOHA KaJIWs C HATPUS TCKCAHUTPOKOOATHTATOM
cocraBnsier 0,5 MKr, a mpenenbHoe paszbasienue — 1*104mn/r. Ompenenute NpeaeabHYIO
KOHIICHTPAIMIO U MUHUMAJIbHBIA 00BEM MpeiebHO pa30aBIeHHOTO PacTBOpA.

5) IpuBenure ypaBHCHHS pEaKIMH THUAPOJIHM3a, PACCUYMTAUTE KOHCTAHTY THAPOJIH3A,
crenenb rugponusza 1 pH 0,01 moib/n pacTBOpa ameraTta cBHHUIA.

6) PaccuuraiiTe pacTBOPHMOCTH OKcanara cepedpa (MOJb/T U I/I1), €CITU ero MPOU3BEICHUE
pactBopumoctu 6,5 * 10-3.

7) HammcaTh MOJIHOE MOJICKYJSIPHOE, HOHHOE M COKpAIICHHOE YPaBHEHUS JHUCCOIUAIINN
koMmIuiekcHoro coenanHeHus K4[Fe(CN)6]. 3anucath BbIpak€HHE KOHCTAHTHI HECTOWKOCTH W
YCTOWYMBOCTH JAHHOTO KOMIUIEKCHOTO COEMHEHUS.
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Kaprouka 3.

1) IoxroroBka oOpasna k aHanmuzy. CpeaHsss 1npoba, oTOOp CpedHel MpoOBI.
UyBCTBUTENBFHOCTh ~ XHMHUYECKUX  peaknui.  XapakTepUCTUKAa  YYBCTBUTEIBHOCTH
QHAIUTUYECKUX peakuuil (oOHapyKMBaeMblii MHHUMYM, I[peAelbHOE pa30aBlIeHUE,
npeneabHas KOHIEHTPALMsI, MUHUMAJIbHBIM 00bEM IpeAesIbHO pa30aBIEHHOIO PAacTBOpA.
CriocoObI MOBBIIEHUS YYBCTBUTEIBHOCTH.

[IpuBeaute ypaBHEHUS  peakUuil MWACHTU(UKAMU  alerara CBUHIA. Y KaXWUTE
aHanuTudyeckue dA(PQekTsl peakiuii, O0COOEHHOCTH UX BbIMoJHEeHHS. K  kakum
AQHAIUTUYECKUM TPYIIIaM OTHOCSITCS KATHOH M aHUOH, BXOJISIINE B COCTAB COMU? YKaKUTE
TPYNIOBOM peareHT, aHaIuTUYecKuit 3¢ (eKT npu AEUCTBUM IPYIIIIOBOTO peareHTa.
[IpuBeaure cxeMy pas3zieneHusi cMecu, cojepkamied katuoHel menu, prytu (I), kamus,
[MHKA.

OO6HapyxuBaeMblii MUHUMYM peaKIMi HOHa aMMOHMs ¢ peakTuBoM Hecciiepa pasen 0,05
MKT TPU MUHUMAJIBEHOM 00BeMe TIpeesibHO pa3daBieHHOro pactBopa 0,06 mi. Onpenenure
npeneabHoe pa30aBieHue s JAHHON PEAKIUU U MPEENIbHYI0 KOHLIEHTPALHIO.

[IpuBeauTe ypaBHEHHUS peaKIMH TUAPOIHN3a, PACCUUTANTE KOHCTAHTY THIPOJIH3a, CTEIICHD
ruaponusa u pH 0,01 Monb/n pacTBopa aJIOMUHHS XJIOPH/A.

Paccunrarh mpousBeaeHHE pPacTBOPUMOCTH Opomuaa cepedpa, eciu €ro pacTBOPUMOCTh
paBHa 1,6*10-8mob/m1.

Hamucate monHOE MOJIEKYJISIPHOE, MOHHOE W COKpAIllEHHOE YpPaBHEHUS UCCOIHAINH
koMmiuiekcHoTo coenuHeHuss K2[Cd(CN)4]. 3anucaTh BeIpakeHHE KOHCTAaHThI HECTOMKOCTH
U YCTOMYMBOCTU JAHHOTO KOMILJIEKCHOTO COEIMHEHUS.

Kaprouka 4.
CunbHble M cialble 3JIEKTPOJUTHI, ompenaeraeHue, npumepbl. CTeneHb AUCCOIMALNY,
dbopmyna pacuera. OO1as KOHUEHTpALMsT W aKTUBHOCTH MOHOB B pacTtBope. MoHHas cuiia
pacTBopa.
[TpuBeauTe ypaBHEHUsT peaKIUi UICHTU(DUKAIIMY alleTaTa MeAr. YKaXUTe aHATUTHYECKUE
3 dexTh peaknuii, 0COOCHHOCTH WX BBIMOJHEHHS. K KakuM aHAJIWTHYECKUM TpyIIam
OTHOCATCSI KaTHOH W AHWUOH, BXOJAIIME B COCTaB CONM? YKaXWUTE IPYIIIOBOM PEarcHT,
aHanUTUYeCKU 3((EKT npu AEUCTBUM IPYIIIIOBOTO peareHTa.
[IpuBenure cxemy paszaeiieHUsl cMecHu, coaepkaieid kaTtuoHsl prytu (I), Hukens, kanus,
ATIOMUHUSL.
OO6HapyxuBaeMbli MUHUMYM pe€akllMd MOHA CBHMHIA ¢ poau3oHatoM HaTtpus paseH 0,01
MKT TP MUHUMAJIBHOM 00beMe MpejiesibHO pa3zbaBieHHoro pactBopa 0,03 mu. Onpenenure
npeaesbHoe pazdaBiieHue s JTaHHOW PEeaKIMU U MPeAebHYI0 KOHIIEHTPAIHIO.
[IpuBeauTe ypaBHEHHUsS peakIMH TUAPOIN3a, pACCUUTANTE KOHCTAHTY TMIpPOJIN3a, CTEICHb
ruaponu3a u pH 0,01 monb/n pacTBOpa IUHKAHUTpATA.
Paccunraiite pactBopuMOCTh Oapusi cyibdara (MOJB/I U T/1), €COu €ro MpOu3BEACHUE
pactBopumoctu 1,1 * 10-10.
Hanucate mosiHOe MOJIEKYJISIpHOE, MOHHOE W COKpAIllEHHOE YpaBHEHHUS JUCCOLMAIMU
KoMmIuiekcHoro coenuHenus K2[Hgl4]. 3anucars BelpakeHHE KOHCTAHTHI HECTOMKOCTU U
YCTOMYMBOCTH JJAHHOTO KOMIUIEKCHOTO COEAMHEHMS.
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AN I

12. KOMILJIEKT 3AJIAY

Berunciouts pH: a) 0,05 M pactBopa HCI; 6) 0,05 M pactBopa H,SO,.
Boruucnuts pH: a) 0,005 M pactBopa KOH; 6) 0,005 M pactBopa Ca(OH)s.
Breraucnuts pH pactBopa, coaeprkaiero: a) 12,6 r/m HNOs; 6) 4,9 r/n H,SO..
Boeruncnuts pH pactBopa, conepxkartuero: a) 1,12 r/n KOH; 6) 3,7 r/n Ca(OH)».

Breraucnute pH pactBopa, monmydenHoro npu jno6asienun 1,4 v tBepaoro KOH k
500 M1 BOJEIL.

Beruncnute pH  pactBopa, momydenHoro mnpu  gob6asienun 0,50  wm
KOHIICHTPUPOBAHHOU XJIOPOBOJOPOHOM KUCIOTHI (® = 38%, p = 1,19 /M) k 500
MJT BOJIBI.

PaccuuTaiiTe MOJSPHYIO KOHIIEHTPAIHIO XJIOPOBOIOPOIHON KUCIOTH 1 Maccy HCI
B 200 M1t consiHOKHMCIOro pacteopa ¢ pH = 1,5.

PaccuuTaiiTe MOJSPHYIO KOHIIEHTPAIUMIO CEpHOU KUCIOTH U Maccy HxSOs B 200
MJI CEpHOKHUCIIOTO pactBopa ¢ pH = 1,5.

PaccuuTaiiTe MOJSIpHYIO KOHIEHTpAIMiO ruapokcuaa HaTpus u maccy NaOH B
200 mu menouHoro pactBopa ¢ pH =11,7.

10.PaccunTaiiTe MOJISIpHYIO KOHIIEHTPAIMIO THApOoKcUaa Kanbius u maccy Ca(OH), B

200 mu1 menounoro pactBopa ¢ pH =11,7.

11.Paccuutats pH pactBopa, momyudeHHoro mpu cmemmBanuu: a) 20 ma 0,5 M

pactBopa HCl u 17 M 0,2 M pactBopa KOH; 6) 20 M1 0,2 M pactBopa HCI u 22
i 0,2 M pactBopa KOH.

12.Paccuntate pH pactBOpa, momyueHHoro mpu cmemmBanuu: a) 20 ma 0,5 M

pactBopa H2SO4 m 17 M1 0,2 M pactBopa NaOH; 6) 20 M 0,1 M pactBopa H2SO4
u 22 miu 0,2 M pactBopa NaOH.
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13. KOMILJIEKT BOITPOCOB Uil YCTHOT'O / TIMCBMEHHOI'O
OITPOCA

Cemmunap 1.
AHanmuTudeckas XuMUA. 33Ja4d  AHAINTUYECKOM XHMMHMH. AHaJIUTUYECKHE
peakuuy. XapakTEpUCTHKW AHAINTHYECKOM peakuuu. Ilytm moBbIIeHHS
N30MPaTEIbHOCTU U YyBCTBUTEIBHOCTH.
3akoH AeicTByronMX mMacc. KoHCTaHTa XMMHUYECKOr0 paBHOBECUS AKTUBHOCTh U
K02 (D (PUITMEHT aKTUBHOCTH.
KucnotHo-ocHOBHOE paBHOBecHe. [IOHATHE KUCIOTHI, OCHOBAHHUS M amM(OJIUTA.
Teopust Appennyca u nporonutudeckas teopusi bpencrena-Jloypu. JlocronHcTsa
Y HEJTOCTATKH.
Kucnorno-ocHoBHOe paBHOBecue. Posb  pactBopuTenss B NPOTOJIMTHYECKHX
peakuusax, Kiaccupukauus pacTBOpUTENE. 3aBUCUMOCTb CHJIBI KHUCJIOT H
OCHOBAHUU OT CBOWCTB PACTBOPUTEIIS.
Cuna xucnor u ocHoBaHMM. KOHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH, CTEIEHB
JTUCCOLIAALIH.
PaBHOBecHE B BOAHBIX pacTBOpax KUCIOT. KOHCTaHTBI KUCIOTHOCTH, CTEIEHb
auccouuanuu. Beruncinenne pH pacTBOpoB CHUIIBHBIX M CIaObIX OJHOOCHOBHBIX
KHCJIOT.
PaBHOBecHe B BOJHBIX pacTBOpax OCHOBaHWMU. KOHCTaHTBI OCHOBHOCTH, CTEIIEHb
aucconuanu. Berancienne pH pacTBOpOB CHIIBHBIX M CIIAOBIX OJTHOOCHOBHBIX
OCHOBAHH.
KauecTBeHHBIE peakuny Ha KaTUOHBI 1-3 rpynmn. CucTeMaTnYecKui aHaIU3 CMECH
KaTHOHOB 1-3 rpynn no KMCIOTHO-OCHOBHOM KiacCU(pUKALIUU

Cemmunap 2.
KommiekcHble coeTMHEHUsT B aHaIuTUUeCcko xumun. Knaccudukarus, coctaB u
OCHOBHBIE XapPAaKTEPUCTUKH KOMILUIEKCOOOpa3oBaTenss W Jjuranja. llpumepsl
KOMILJIEKCOB C HEOPraHUYECKUMH JIMTaHAaMHU, IPUMEHAEMbIE I OOHApyKEHUSI.
PaBHOBecHe B cucreMe pacTBOp-ocaaok. PacTtBopumocts. BeiBog (opmynsl ams
BBIYHCIIEHUS HOHHOM, MOJIEKYJISIPHON U O0LIEH paCTBOPUMOCTH.
@dakTopbl BAMSIOLIME HA CMEIIEHUWE TE€TePOreHHOro paBHOBeCHS. BuusHue
OJIHOMMEHHOT'0 MOHA Ha PACTBOPUMOCTb MAJIOPACTBOPUMBIX COETMHEHUI.
PaBHOBecue B cUCTEME PAacTBOP-OCaJOK. YcioBue oOpa3oBaHus ocanka. [lomHoe
(kommdyecTBeHHOE) ocaxkneHue. JIlpoOHoe ocaxpaeHus. IlepeBom  ogHHX
MaJIOpaCTBOPUMBIX COEIMHEHHU B IpyTHE.
PaBHOBecue B cucTteMe pacTBOp-0CaloK. YciaoBue oOpa3oBaHus ocaaka. BiusHue
KOJIMYECTBA OCAJMUTENS HA MOJHOTY OCAXICHHs. BpluncieHne OonTUMaibHOro
KOJIMYECTBA OCaauTeNsl B ciaydae oOpa3oBaHUS KOMIUIEKCHBIX COEIUHEHHM
OCaXJIAEMOT'0 KATHOHA C OCAJIUTEIIEM.
TeopeTudeckre OCHOBBI CYIb(GUIHON (CEPOBOAOPOIHON) KiTacCUDUKALIUH.
Teopernyeckrue OCHOBBI KHCIOTHO-OCHOBHOW Kjaccudukanuu (Ha mpuMepe
pazneneHus 4 v 5 aHATUTUYECKUX TPYIII).
Teopernyeckre OCHOBBI pa3/ieJI€HUsI KATUOHOB MO KUCIOTHO-IIEIOYHOMY METOTY.



14. KOMILTEKT MATEPHUAJIOB JJ151 IPOMEXKYTOYHOM
ATTECTALIUAN

Teopernvyeckas 4acTb
1. PactBopnl. Knaccudukanus pacTBOpoB. 3akoH AeicTByrommx Macc. KoHcTanTa
XUMHYECKOTO PABHOBECHSI.
2. PactBOpuMOCTb BeniecTB. PaBHOBecHE B T€TEPOr€HHON CUCTEME PacTBOP-OCAJIOK.
YcnoBus o0pa3zoBaHus U pacTBOPEHUs 0caaKoB. [Ipon3BeneHe pacTBOPUMOCTH.

3. OCHOBHbIE  TIOJIO)KEHHSI ~ KA4eCTBEHHOTO  aHaimm3a.  CeNneKTUBHOCTh U
CHEU(PUYHOCTh aHATUTHUYECKUX peakuui. TpeOoBaHUS K aHATUTHYECKUM
peaKuusM.

4. JleneHne KaTUOHOB M aHMOHOB HAa aHAJIUTUYECKHE IpymIibl. KuciaoTHO-OCHOBHAs
KJaccu(ukanys HOHOB. PeakTHBbI YacTHBIE, ClIEHU(PUUECKHUE, TPYIIIIOBBIE.

5. Karuonsl | ananutuyeckoi rpynmbl. OOmmias xXapakTEepUCTHKA. AHATUTHYECKUE
peaKIMy KaATUOHOB HATPUS, KaJlvsl, aMMOHHUSI.

6. Karuons! |l ananuruueckoii rpynmbl. OOmmias XapakTepucTuka. AHAITUTHYECKUE
peakiuu KaTHOHOB cepebpa, ceunma (I1).

7. Karuons! |l ananutuyeckoit rpynmsl. O0mIas xapakTepucTUKa. AHATUTHYECKUE
peaKIMKi KaATHOHOB Oapusi, KaabIlusl.

8. Karuons! IV ananutuueckoi rpynmbl. OO0mias XxapakTepuCTUKA. AHATUTHYECKUE
pCaKIMy KaTHOHOB ATFOMHUHMS, IMHKA, MbImbska (111,V).

9. KHuCOTHO-OCHOBHBIC CBOMCTBA KAaTHOHOB ATIOMHUHMS W IHHKA. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC CBOMCTBA KaTHOHOB MbIbska (111,V).

10.Katuons! V ananutuyeckoil rpymmbel. OOmias xapakTepucThka. AHAINTHYECKHE
peakuun katuoHoB kenes3a (I1,111), mapranua (Il), maraus.

11.Karuonsl VI ananutudeckoil rpynmnel. O0mas xapakTepucTHKa. AHAIUTHYECKHUE
peakiuu KaTuoHoB meau, pryta (I1).

12.CuctemaTnueckuii aHanu3 cMecu KaTuoHOB |-V aHamuTH4YeCKux rpyri.

13./leneHrie aHMOHOB HA AHAIMTUYECKHE TPYNMbl. ['pyNoBbie peakTUBHI U YCIOBUS

170 MIPUMEHEHUS. AHHMOHBI-OKUCIIUTEH, AHUOHBI-BOCCTAHOBUTEJIH,
uHanGHEepeHTHBIC aHHOHBI.
14 Anvonst | ananmuTHyeckoil Tpymnmbel. [pynmoBoil peakTuB. AHAIUTUYECKHE

peakimu Ha Cyib(aT-uoH, CyIb(UT-UOH, THOCYIh(PAT-UOH, XPOMAT-HOH,
KapOoOHaT-uOH, OOpaT-HOH.

15.Anuonsl |l ananmutuueckodd rpynmnbl. [pynmoBod peakTUB. AHAIUTHUYECKUE
peaKklMK Ha XJIOPUA-UOH, OPOMUA-UOH, HOJIU-UOH, CYJIbPUA-HOH.

16.Anuonsl |l ananuTuyeckoil rpynmnbl. ['pynmoBodt peakTuB. AHAIUTUYECKHE
peaklMK Ha HUTPAT-UOH, HUTPUT-UOH, alleTaT-HOH.

17.Cucrematndeckuii anaim3 cMecu aHuoHOB |-111 ananuTrueckux rpymm.

18.Metoabpl KOJIMYECTBEHHOTO aHalu3a. 3aJayd KOJMYECTBEHHOTO aHaJIW3a.
[IpumeHeHne METOIOB KOJIMYECTBEHHOTO aHAIM3a B MEAUIIMHE U (hapMalluH.

19.0cHoBHBIE TIOJIOKEHUSI TUTpUMETpUUeckoro aHanuza. Kiaccudukanus meTonos
TUTPUMETPUUECKOTO aHanmu3a. TpeOoBaHUS K peakUUsIM B TUTPUMETPHUUECKOM
aHainuze. CriocoObl (pUKCAIMK TOUYKH SKBUBAJICHTHOCTH B XO/I€ aHAIN3A.
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20.ITepBuuHble cTaHAapTbl B TUTPUMETpUM, TpeOoBaHUs K HUM. CrocoObl
PUTOTOBJICHUS CTAHJIAPTHBIX PACTBOPOB.

21.Buapl TUTPOB B TUTPUMETPHUU: MPUTOTOBJICHHBIW, YCTAHOBJICHHBIA, TUTP IO
OTpeJIeIsIEMOMY BEILIECTRY.

22.CniocoObl  BBIpAXKEHUSI KOHIIGHTPALlMA PACTBOPOB B TUTPUMETPHUUECKOM
aHanuze. @opMyIibl pacueToOB KOHIEHTPALIH.

23.Kucnotno-ocHoBHOE TUTpoBaHue. CymHOCTh MeToa. [lepBUUHbIE CTaHAAPTHI
B KHCIIOTHO-OCHOBHOM THUTPOBAaHUH. ALIUIUMETPUS, AIKATUMETPHUS.

24 VluauKaTOphl B KUCIIOTHO-OCHOBHOM TUTpoBaHuu. TpeboBanus k HuM. [Ton6op
WHJUKATOPOB JIJISl KUCJIOTHO-OCHOBHOT'O TUTPOBAHUS.

25.OKUCTUTENbHO-BOCCTAHOBUTENbHOE THUTpoBaHHe. CyIIHOCTh MeToaa. Turibl
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBaHWSI B 3aBUCUMOCTH  OT
MpUMEHSIeMbIX TUTPaHTOB. CmocoObl (UKcalud TOYKH JKBHUBAJCHTHOCTH B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM TUTPOBAHUU.

26.[Tepmanranatomerpus. CymHocTs MeToAa. Beruncnenue skBuBanenta KMnO,
B pa3HbIX cpeAax. [lepBuuHble cTaHAApTHI B IEPMAaHTaHATOMETPHUH.

27.0npeneneHue  BOCCTAHOBHUTENEH B IEPMaHraHATOMETPUU  MPSMBIM
TuTpoBaHueM. OmpenencHre OKUCIUTENEH METOIOM OOpaTHOrO TUTPOBAHUS.
Hcnonb30BaHue MeTOa ISl aHAJIN3a JIEKapCTBEHHBIX BEIIECTB.

28 Monomerpust. CymHOCTh MeTOsa. YCIIOBHS HOIOMETPHUECKOTO THTPOBAHMSL.
@ukcanus TOYKM SKBHBAJIECHTHOCTU B HomoMerpuu. llepBuuHbBIE cTaHAApTHI
MeTo/a.

29.MeToapl TPSAMOTO U OOpaTHOTO THUTPOBAaHUS B HogomeTrpuu. Merton
3aMmelieHuss B Honmomerpuu. [lpumep ucnosib3oBaHUs METOAA IS aHAIU3a
JIEKapCTBEHHBIX BEIIECTB.

30.Hutpurometpusa. CymHocTh MeTona. Dukcanus TOYKH SKBHUBAICHTHOCTH.
Ycnosus tutpoBanus. [Ipumep HUTpUTOMETPUM.

31.bpomaromerpusi. CymHocTh MeToma. BemectBa, omnpenenseMbie B
OpomaromeTpun. Pabounme pacTBOpel W  CTaHIApPTHBIE pPACTBOPHI B
OpomatomeTpun. YcnoBus TurpoBaHus. CrnocoObl  QuUKcaMd  TOYKH
HKBHUBAJICHTHOCTH.

32.Metoapl ocaautenbHOro TUTpoBaHMsA. CymHOCTh MeToq0B. Knaccudukamms
METOJIOB B 3aBUCUMOCTHU OT MIPUMEHSIEMbIX TUTPAHTOB.

33.Aprentomerpusi. Merton Mopa. CymHocts Merona. IIpuroroBienue
CTaHJAPTHOTO pacTBopa HUTpara cepedpa. CrnocoO Qukcanuu TOYKH
AKBUBaJIEHTHOCTH. BelecTBa, onpeaensembie MeToioM Mopa.

34.Aprentomerpusa. Merox dasHca. CymHOCTh MeTOAa. YCIOBUS TUTPOBAHUA.
WNunaukaropsl, ucnosibzyembie B Metoze dasiHca.

35.Apreratometpusi. Meton @osbrapaa (mpssMoe W oOpaTHOE THUTPOBAHUE).
Ycnosus TutpoBanus. [I[puMeHnenne B papMarieBTHIECKOM aHAIH3E.

36.Kommiekconomerpudeckoe TuTpoBanue. CymHOCTh MeToma. CTaHAapTHBIE
pacTBopsl MeTo1a. Vcnonbp3oBaHue MeTo1a B (hapMalleBTHUECKOM aHaJu3e.

37.du3nko-XxUMUYECKHEe ~ MeToda  aHaimu3a.  Kiaccudukamuss ~— MeTOOB.
Pedpaxromerpus. Ilpunmun wmertonma. Mcmonb3oBanue peppakTOMETpUud B
dapmaneBTHIECKOM aHaATU3E.
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IIpakTH4eckas 4yacrb

CoaepKUT pacuyeTHbIE 3aa4H O CIECIYIOIINM TEMaM:
OKBUBAJICHTHI BEILIECTB B PEAKIIMSIX OOMEHA M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkusx.
CrocoObl  BBIpa)KEHUS KOHIIGHTpAllUd pacTBOPOB: TMPOIEHTHAs, MOJIsIpHas,
MOJISIpHAsI KOHLIEHTPAIUsl SKBUBAJICHTOB.
Xumuueckoe paBHoBecue. KoHCTaHTBI paBHOBECHS.
PaBHOBecHe B HaChIIIEHHBIX pacTBOpax. [IponsBeneHrne pacTBOPUMOCTH BELIECTB.
VY ciioBus BBINAJAEHUS OCAIKOB.
PacyeTsl B TUTpUMETPUUECKOM aHAIM3E: MPABUIIO 3KBUBAJICHTOB, PACUET THUTPA
pacTBopa, pacdyeT TUTpa IO OINPEAEIIEMOMY BEIIECTBY, pPacueT KOJIMYECTBA
BeIeCTBA (T) MO JAHHBIM TUTPUMETPUUECKOTO aHAIIN3A.



15. KPUTEPUU ONEHUBAHU A

KPUTEPUM OLIEHUBAHMUSA 3AJIAHUIA B TECTOBOM ®OPME BXOJHOI'O
KOHTPOJIA

(oCcTATOYHBIX 3HAHMIT)
Ouenka «5» (oriauuno) — 100-80% npaBuIbHBIX 0TBETOB
u3 10 TecToB HEe MeHee 8 MpaBUIBLHBIX OTBETOB
u3 15 TecToB He MeHee 12 nmpaBUIBLHBIX OTBETOB
u3 20 TecTOB HE MeHee 16 nmpaBUIBHBIX OTBETOB
u3 30 TecTOB HEe MeHee 24 MpaBUIBHBIX OTBETOB
u3 35 TecTOB HEe MeHee 28 MpaBUIIbHBIX OTBETOB
u3 50 TectoB He MeHee 40 nmpaBUIIBHBIX OTBETOB
u3 100 tectoB He MeHee 80 MpaBUIBLHBIX OTBETOB
Ouenka «4» (xopomio) — 79-70% npaBUJIbHBIX OTBETOB
u3 10 TecTOB HE MeHee / MPaBUIILHBIX OTBETOB
u3 15 tectoB He MeHee 10 npaBUIBHBIX OTBETOB
u3 20 TectoB He MeHee 14 0TBETOB IPABUIIBHBIX
u3 30 TecToB HEe MeHee 21 npaBUIbHBIX OTBETOB
u3 35 TecTOB HE MeHee 24 npaBUIIbHBIX OTBETOB
u3 50 TecToB He MeHee 35 MPaBUIIBHBIX OTBETOB
u3 100 TectoB He MeHee 70 MpaBUIBHBIX OTBETOB
Ouenka «3» (y10BJIETBOPUTEIbHO) — 69-60% npaBUIILHBIX OTBETOB
u3 10 TecToB He MeHee 6 PaBUIBLHBIX OTBETOB
u3 15 TecToB He MeHee 9 MPaBUIBLHBIX OTBETOB
u3 20 TecToB He MeHee 12 mpaBUIIBHBIX OTBETOB
u3 30 TecToB He MeHee 18 npaBUIEHBIX OTBETOB
u3 35 TecToB He MeHee 21 MpaBUITBHBIX OTBETOB
u3 50 rectoB He MeHee 30 MpaBUILHBIX OTBETOB
u3 100 TecTtoB HE MeHee 60 paBUIIBLHBIX OTBETOB
Ounenka «2» (Hey10BJIETBOPUTEJIbHO) — MeHee 60% npaBWIbHBIX 0TBETOB
u3 10 TecToB 5 1 MeHee MPaBUIIbHBIX OTBETOB
u3 15 recroB 10 u MeHee MpaBUIILHBIX OTBETOB
u3 20 tectoB 11 1 MeHee nMpaBUIIbHBIX OTBETOB
u3 30 tectoB 17 1 MeHee MpaBUIILHBIX OTBETOB
u3 35 tectoB 20 U MeHee NMPaBUIILHBIX OTBETOB
u3 50 TectoB 29 U MeHee NMPaBUIILHBIX OTBETOB
u3 100 TecToB 59 1 MeHee MpaBUIIbHBIX OTBETOB
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KPUTEPUU ONEHNBAHUA KPOCCBOPJIOB

Ouenka «5» (oriauuno) — 100-90% npaBuJIbHBIX 0TBETOB

u3 10 BompocoB HE MeHee 9 MTPaBUIIBHBIX OTBETOB

u3 15 BonpocoB He MeHee 14 TpaBUIIbHBIX OTBETOB

u3 20 BompocoB He MeHee 18 MpaBUIbHBIX OTBETOB

Ouenka «4» (xopomo) — 89-80% npaBuJbLHBIX 0TBETOB

u3 10 BOmpocoB HEe MeHee 8 MPaBUIILHBIX OTBETOB

u3 15 BonpocoB He MeHee 12 nmpaBUIIbHBIX OTBETOB

n3 20 BompocoB HE MeHee 16 OTBETOB MPaBUIIbHBIX

Ouenka «3» (yaoBiaeTBopuTebHO) — 79-70% npaBWIBLHBIX 0TBETOB
u3 10 BompocoB He MeHee 7 MPaBUIIBLHBIX OTBETOB

u3 15 BorpocoB He MeHee |1 mpaBUIIBHBIX OTBETOB

n3 20 BOIpocoB HE MeHee 14 mpaBUIIbHBIX OTBETOB

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) — MeHee 70% npaBWIbHBIX 0TBETOB
u3 10 BompocoB 6 1 MeHee MpaBUIILHBIX OTBETOB

u3 15 BonpocoB 10 1 MeHee MpaBUIIbHBIX OTBETOB

u3 20 BorpocoB 13 1 MeHee MpaBUIIbHBIX OTBETOB

KPUTEPUU ONEHNBAHUA TEPMUHOJIOIT'HYECKOT'O IUKTAHTA

Ouenka «5» (oTauuHo) — 100-90% npaBuJIbLHBIX OTBETOB

n3 10 BOImpocoB He MeHee 9 NMPaBUIIBHBIX OTBETOB

u3 15 BorpocoB He MeHee 14 mpaBUIIBHBIX OTBETOB

n3 20 BOImpocoB He MeHee 18 mpaBUIIBHBIX OTBETOB

Ouenka «4» (xopomio) — 89-80% npaBuJIbLHBIX 0TBETOB

u3 10 BOIpocoB HE MEHeE 8 MPaBUIIBHBIX OTBETOB

u3 15 BompocoB He MeHee 12 MpaBMIIbHBIX OTBETOB

n3 20 BOIpocoB HE MeHee 16 0TBETOB MPaBUIIbHBIX

Ouenka «3» (y10BJ1eTBOPUTEIbHO) — 79-70% npaBUIbHBIX O0TBETOB
u3 10 BOIpocoB HE MeHee 7 MPaBUIIBLHBIX OTBETOB

u3 15 BornpocoB He MeHee 11 mpaBUIIbHBIX OTBETOB

n3 20 BOmpocoB HE MeHee 14 mpaBUIIbHBIX OTBETOB

Ouenka «2» (Heya0BJIeTBOPUTEIbLHO) — MeHee 70% npaBWIbHBIX OTBETOB
u3 10 BonpocoB 6 1 MeHee MpaBUIIbHBIX OTBETOB

u3 15 BonpocoB 10 u MeHee NpaBUIIbHBIX OTBETOB

u3 20 BonpocoB 13 1 MeHee NpaBUIIbHBIX OTBETOB
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KPUTEPUUM OLIEHUBAHMSA 3AJIAHUI B TECTOBOM ®OPME

Ouenka «5» (oriauuno) — 100-90% npaBuJIbHBIX 0TBETOB
u3 10 TecToB HE MeHee 9 MPaBUIIBHBIX OTBETOB

u3 15 TectoB He MeHee 14 MpaBUIIBHBIX OTBETOB

u3 20 TecToB HEe MeHee 18 mpaBUIIBLHBIX OTBETOB

u3 30 TecToB HE MeHee 27 MPaBUIILHBIX OTBETOB

u3 35 TecToB He MeHee 31 nmpaBUIIBHBIX OTBETOB

u3 50 TecToB HEe MeHee 45 NMPaBUIIbHBIX OTBETOB

u3 100 tectoB He MeHee 90 MpaBUIBLHBIX OTBETOB

Onenka «4» (xopomo) — 89-80% npaBujbHBIX 0TBETOB
u3 10 TecToB He MeHee 8 PABIIIBHBIX OTBETOB

u3 15 TecToB He MeHee 12 mpaBUIBHBIX OTBETOB

u3 20 TecToB He MeHee 16 OTBETOB IPABUIIBHBIX

n3 30 TecToB HE MeHEE 24 MPaBUIbHBIX OTBETOB

n3 35 TecTOB HE MeHEe 28 MPaBUIbHBIX OTBETOB

n3 50 TectoB He MeHee 40 MpaBUIbHBIX OTBETOB

u3 100 tectoB He MeHee 80 MpaBUIBLHBIX OTBETOB

Ouenka «3» (y10BJIeTBOPUTEJIbHO) — 79-70% npaBUIbHBIX 0TBETOB
u3 10 TecToB HEe MeHee 7 MPaBWIbHBIX OTBETOB

u3 15 tectoB He MeHee 11 npaBUIIBHBIX OTBETOB

u3 20 TecToB He MeHee 14 mpaBUIIBHBIX OTBETOB

u3 30 TecToB He MeHee 21 mpaBUIBHBIX OTBETOB

u3 35 TecTOB HEe MeHee 24 MpaBUIIBHBIX OTBETOB

u3 50 TecToB He MeHee 35 MpaBUIIBHBIX OTBETOB

u3 100 TectoB He MeHee 70 MpaBUIBLHBIX OTBETOB

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) — MeHee 70% npaBWIbHBIX OTBETOB
u3 10 BompocoB 6 1 MeHee MpaBUIILHBIX OTBETOB

u3 15 BonpocoB 10 1 MeHee MpaBHIIbHBIX OTBETOB

u3 20 BompocoB 13 1 MeHee MpaBUIIbHBIX OTBETOB

u3 30 rectoB 20 u MeHee NMPaBUILHBIX OTBETOB

u3 35 TectoB 23 U MEHEEe MPABUIILHBIX OTBETOB

u3 50 TectoB 34 U MeHee MPaBUIBLHBIX OTBETOB

u3 100 TectoB 69 1 MeHee MPaBUIIBHBIX OTBETOB
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KPUTEPUU OUEHKU TEOPETUYECKOI'O KOMIIOHEHTA

5 (omauuno) — oOydarouUIMiicCs JAEMOHCTPUPYET 3HAaHUS B TMOJHOM OObeMe
IpOrpamMMbl OCHOBHOM Y4eOHOW JUCHUIUIMHBI, CBOOOJHO BIAJICET MaTepuaIoM
CMEXHBIX JTUCUUIUIMH, JA€T TOJHBbIE OTBETHl Ha BOIPOCHI, BBIJACIAS IMPU HTOM
OCHOBHBIE M CaMbl€ CYIIIECTBEHHbIC TMOJOXKECHHS, MPUBOAUT TOYHBIE U TMOJIHBIC
(GhOpMyYITUPOBKHU, CBOOOIHO BIAJCET MOHATUIHHBIM anmnaparoM y4eOHOU TUCHUILITUHBI,
oTBe4aeT 0€3 HaBOIANIUX BOIMPOCOB, MBICIUT IIOCICIOBATEILHO U JIOTUYHO,
CIIOCOOEH BECTHU MOJIEMUKY, Pa3BUBATh MOJIOKEHUS Tpe/IjIaracéMble MTPENo1aBaTeIeM.

4 (xopowo) — oOyJarOIUICS TEMOHCTPUPYET 3HAHUS B TMIOJTHOM O00BEME MTPOTPAMMBI
OCHOBHOW Y4eOHOW IUCIUIIMHBI, B OCHOBHOM BJAJCET MaTEPHAIIOM CMEKHBIX
y49eOHBIX JUCITUIUIMH, TOHMMAeT MpeAMET pa30opa, OJHAKO JaeT HE BIIOJTHE
MCYEPIIBIBAIOIINE OTBETHI, OTBEYAs Ha JOIMOJIHHUTEIIbHBIC HABOJAIINE BOIPOCHI,
BJIaJICCT MMOHATUHHBIM aIlliapaToM y4eOHOW AUCITUTUIMHBI, MBICITHT TOCIICIOBATEIHHO
Y JIOTUYHO.

3 (yooenremeopumenvno) — OOyYalOIMIUNCS JEMOHCTPUPYET 3HAHHUS OCHOB
u3y4aeMoil y4yeOHOW JMCIMIUIMHBI, BIAJCET OCHOBAMH CMEXKHBIX YUEOHBIX
JTUCITUIUINH, TTOHUMAET MpeaMeT pa3dopa, OJHAKO J1aeT HE BIOJHE MCUEPIILIBAOIINE
OTBETHI, HA HABOJISIIIUE JOMOJIHUTEIbHBIE BOMPOCH! OTBEUYAET B 11€JIOM MPABHIIBHO, HO
HE TIOJIHO, MCTBITHIBAET 3aTPYIHEHUS MPU KCIIOIH30BAHWU TMOHSATUHHOTO ammapara
y4eOHOM AUCIUTIIIUHEI.

2 (neyooenemeopumenvno) — OOYYAIONIMIICS HE 3HAET 3HAYUTEIBHOW 4YacTu

BOIIPOCOB IIO OCHOBHOMW M CMEKHBIM y‘l€6HBIM JAUCHUILNIMHAM, 3aTPYyAHACTCSA
CUCTCMATU3HUPOBATH MAaTCpHal U MBICIIMTDH JIOTHUYHO.
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KPUTEPUM OIEHKM PEMIEHUS NPOBJIEMHO-CUTYAIIMOHHOM
3AJAYN

5 «OTJIMYHO» - KOMIUIEKCHAasi OlLICHKa TIPEIJIOKEHHOW CUTyalluu; 3HAaHUE
TEOPETUYECKOT0 MaTepualla C YYETOM MEKIUCIUIUIMHAPHBIX CBS3€H, MpPaBUIIbHBINA
BBIOOp TaKTHKM JEHWCTBHUH; MOCJIEI0BATEIbHOE, YBEPEHHOE BBITIOIHEHNE MPAKTHUYECKUX
YMEHHUM B COOTBETCTBUHU C aJITOPUTMAMHU JEHCTBUM;

4 «XOpomo» - KOMIUIEKCHAas OLEHKA IMPEIOKEHHON CHUTyalllHd, HE3HAYUTEJIbHbIE
3aTPyJHEHHs IIpU OTBETE HA TEOPETUYECKUE BONPOCHI, HEIMOJHOE PACKpPBITHE
MEXIUCUUTUIMHAPHBIX CBS3€H; MPaBWIBHBIA BBIOOp TAKTUKU JCHCTBHIA, JOTHYECKOE
000CHOBaHME TEOPETUYECKHX BOIPOCOB C JIOMOJHUTEIBHBIMU KOMMEHTAPUSIMU
[IE1arora; IOCIEAOBAaTEIbHOE, YBEPEHHOE BBINOJHEHHE IPAKTUYECKUX YMEHUW B
COOTBETCTBUH C AJITOPUTMOM JECHCTBUM;

3 «YyIOBJIETBOPUTEJIbHO» — 3aTPYJHCHHUS C KOMIUIEKCHOM OILICHKOW MpeIoKEeHHOM
CUTyalliW;, HETOJHBIA OTBET, TPeOYyIOUUA HABOJAIIMX BOIIPOCOB II€aarora; BbIOOP
TAKTUKU JECUCTBUH, B COOTBETCTBUHU C CUTyallMEH, BO3MOXKEH IMPU HABOAAIINX BOIPOCAX
rejarora, MpaBUJIbHOE MOCJIEA0BATEIIbHOE, HO HEYBEPEHHOE BBIITOJHEHUE MPAKTUUECKUX
YMEHHUM B COOTBETCTBUU C aJITOPUTMOM JICHCTBUH;

2 «HEYAOBJECTBOPUTEJIbHO)» — HCBCPHAsA OLCHKA CHUTYyAllMH, HCIIPABHIIBHO BBI6paHHa$I
TaKTHUKa I[GﬁCTBHfI, ONpuBOAAIIAA K YXYAHNICHHIO CHUTyallud, HAPYHICHHUIO IIpaBUJI
0e30MMacHOCTH nanucHTa (KJ'H/ICHTa aHTCKI/I) U MCIUIMHCKOI'O IEpCOHAJIa, HCIIPABHUIIBHOC
BBITTIOJTHCHUEC ITPAKTUYCCKUX YMGHI/II>'I
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KPUTEPUHU OLNEHKHU PED®EPATA

Kpurepun 0 6amoB 2 Gamna 3 Gamta 4 Gamta 5 GamioB
Ka4yecTBa
CooTtBeTcTBHE Pedepar ne Conepxanne | ComepkaHue Conepxanne | CoaepkaHue
COJIEpKaHUs COOTBETCTBYE | pedepara He |pedepara B pedepara pedepara
pedepara Teme u T TEME MOJIHOCThIO | OCHOBHOM MOJIHOCTBIO MOJIHOCTBIO
MOCTaBJICHHBIM COOTBETCTBYE |COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
3a/1a4am T TEME TEeME U 3a/1a4am TeMe U TEeME U
MOCTaBJICHHBIM | IOCTaBJIEHHBIM
3a/jauam 3a/1a4am
ITonnoTa Tema He Tema packpeita | Tema packpsita | Tema packpsita, | Tema
PacKpBITUS TEMBI | paCKpbITa HEJIO0CTAaTOYHO, |HEIOCTaTOYHO | OJTHAKO MOJIHOCTBIO
u MCIIOJIb30BAHO |HCIOJB30BAHBI | HEKOTOPHIE packpeiTa,
UCIIOJIb30BaHUS MaJio HE BCE MOJIOXKEHUS UCIIOJIb30BaHbI
HCTOYHHUKOB MCTOYHHUKOB OCHOBHBIE pedepara COBpPEMEHHBIC
UCTOYHUKHU U3JI0’KEHBI HEe UCTOYHUKHU
JTUTEPATYPHI CIIMIIKOM JUTEPaTypHI B
oIpoOHO, JIOCTaTOYHOM
TpeOyroT KOJIMYECTBE
YTOYHEHHS],
MCTIOJIH30BaHBI
BCE OCHOBHBIC
HCTOYHUKH
JTUTEPATyphI
YmMenue BriBosbI HE Marepuan vHe | Marepuain Marepuan Marepuan
00001IUTH ClIeJIaHbl 0000111eH, 0000111eH, HO 0000111eH, 0000111eH,
MaTepuai u BBIBOJIOB HET | BBIBOJIBI C/IeJIaHBI C/ICJIaHBbI
clienath KpaTkue IPOMO3JIKHE, YeTKHE BBIBOJbI | YETKUE U
BBIBOJIBI HE YETKHE SICHBIE BBIBOJIBI
WNnmroctpanuu, | Mmmroctpaumii | Mmmroctpanyu | Mimmroctpanuu | Miumroctpanuun | Minmroctpanuu
ux HET HE HEJIOCTaTOYHO | MHPOPMATUBHBI | HHPOPMATHUBHEI
MH(POPMATUBHOCT nH(GOpMaTUBHB] UHPOPMATUBHBI | €, XOPOILEro € BBICOKOT'O
b e e KayecTBa Ka4yecTBa
CootBercTBHE He He OcHoBHbIE Odopmnenue Odopmiienne
odopmiieHus COOTBETCTBYET | COOJIIOIEHBI TpeOoBaHus K | pepepaTa pedepara
pedepara OCHOBHbIE 0(pOpMIIEHHIO | TOJTHOCTBIO HOJHOCTBIO
MPEIBSIBIIEMBIM TpeboBaHUs K | pedepaTa COOTBETCTBYET | COOTBETCTBYET
TpeOOBaHUAM oopmieHno | coOIHOAEHBI NPEIbIBISEMBIM | IPEIBSBIIIEMbBI
pedepara TpeOOBAHUSIM M TpeOOBaHUSIM
MakcuManbHbIN 0aJ1, KOTOPBIM MOXET MOJYy4YUTh OOydaromuicsa 3a pedepar, — 25
0aJL10B.
[IIxana mepeBoja peTUHTA B YETHIPEXOATUIPHYIO TIKAY OI[EHOK
«2» «3» «» «5»
Ouenka
HEYIOBJIETBOPUTEIILHO | YIOBJIECTBOPUTEIILHO |  XOPOIIO OTJINYHO
Hepeiribiit 0-12 13-16 17-20 2125
Oann
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KPUTEPUM OLIEHKH NTPE3EHTAIINI

Ouenka 9) 4 3 2
PaboTra mmosiHOoCTEIO ITouTH MOJIHOCTHIO He Bce Baxxuenmme Pabora cnenana
3aBepuIieHa c/ienaHbl Haubosee KOMIIOHEHTHI paboThI ¢dparmenTapHo U

Ba)KHbIE KOMIIOHEHTHI | BBIITOJIHEHBI C TIOMOIIIBIO
paboThI nejarora
Pabora nemonctpupyer | Pabora Pabora nemonctpupyer | Pabora
riry0oKoe MOHUMaHUE JIEMOHCTPUPYET [MOHUMaHHUE, HO JEMOHCTPUPYET
OIHCHIBAEMBIX MOHMMAaHHUE OCHOBHBIX | HEMOJIHOE MUHUMAaJIbHOE
MIPOLIECCOB MOMEHTOB, XOT$ MOHUMaHUE
HEKOTOpBIE JAETaIN HE
YTOUHSIOTCS
JlaHbl HHTEPECHBIE Nwmerorcs HekoTopble | JIMCKyCCMOHHBIE Munanmym
JMCKYCCUOHHbBIE MaTepuabl MaTepuaibl eCTh B JTUCKYCCUOHHBIX
Marepuaibl. [ paMOTHO | TMCKYCCHOHHOTO HAJIMYHUH, HO HE MaTepHaJIOB.
2 UCIOJNIb3YyeTCs Hay4yHasi | xapakTepa. Hayunas CHOCOOCTBYIOT Munumym
= JIEKCHKa JIEKCHUKA MOHUMAHUIO HAyYHBIX
i UCIIOJNIB3YETCs, HO npobiiembl. Hayunas TEPMHHOB
o WHOT/Ia HE KOPPEKTHO. | TEPMUHOJIOTHS HIIN
8 UCIIONIB3YETCS MaJlo
WJIM UCTIOJNIb3YyEeTCSA
HEKOPPEKTHO.
OO6yuarommiics OOyuaromumiics OG6yuaromuiicst uHorna | MuTtepmperarus
MpeasiaraeT OOJBIINHCTBE NpeaJiaraeT CBOIO OrpaHUYeHa WIN
COOCTBEHHYIO CIIy4aeB IpejJiaraet HWHTEPIIPETAIHIO OecrouBeHHA
WHTEPIPETALIO NN COOCTBEHHYIO
pPa3BUTHE TEMBI WHTEPIPETAINIO UITH
(0600611eHN S, pa3sBUTHE TEMbI
MIPUIIOKEHUS,
aHaJOTUN)
Besne, rie Bo3MoxHO [Toutu Be3ne Obyuaromemycst HyxkHa | O0yuaromuiics
BbIOMpaeTcs Oonee BbIOUpaeTcs Oornee MIOMOIIIb B BBIOOpE MOKET paboTaTh
3¢ heKTUBHBIN W/WIn 3¢ eKTUBHBIN 3¢ dexTUBHOTO TOJIBKO TOJ{
CJIOXKHBII Iporuece npoiiecc npoiecca PYKOBOJICTBOM
rejarora
Jlu3aiiH noruueH u Jn3aiiH ecTh Jwn3aiH cinydaiiHbIil Jn3aiiH He sAceH
OYEBHJICH
= Nwmerorcs nocrosHuble | MmeroTes Her mocTostHHBIX DIIEMEHTBI
= 3JIEMEHTHI Iu3aiiHa. MOCTOSIHHBIE 3JIEMEHTOB JIM3alHa. J3aitHa MEIIaloT
2 Jv3aiiH MOqYepKUBAET | DJIIEMEHTHI AU3ailHa. Jn3aiiH MOXKET U He COJZICPKAHUIO,
N coJiepKaHue. Huzaitn COOTBETCTBOBATh HAKJIa/IbIBAsICh Ha
COOTBETCTBYET COJIEPKAHUIO. HETO.
COJIEpKAHUIO.
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Bce nmapamerpsl
mpudTa XOpoIIo
noAgoOpaHsbl (TEKCT
XOPOILIO YUTAETCSA)

[TapameTtps! mpudTa
nono6pansl. [pudt
YHUTACM.

[TapameTtps! mpudTa
HEI0OCTaTOYHO XOPOIIO
110/100paHbl, MOT'YT
MelIaTh BOCIPHUATHIO

[Tapametpsl HE
o100 paHBbI.
Jlenarot TekcT
TPYAHOUUTAEMBIM

Xopoio nmogodpana, I'paduxa I'paduka mano ['paduka He
- COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
= COJIEpKaHUIO, COJIEP’KaHUIO COJIEP>KaHUIO COJIEP>KaHUIO
=3 oboraraer
= coJiep>KaHue
A Hert ommbok: Hu MuHuMansHOE Ectb ommbxu, Muoro omunooxK,
5 rpaMMaTH4eCcKUX, HU KOJIMYECTBO OMIMOOK | MeIarolue pi (S E:110)11170'¢
E CUHTAKCUYECKHIX BOCHIPUSITHIO MaTepuan
g TPYAHBIM JJIA
g BOCIIPUATHUA
o

MakcuManbHbIi 0aJ1J1, KOTOPBIM MOXKET MOJYYUTh OOyUYarOIIUHCS 332 TMPE3CHTAINIO, —
50 6as10B.
[IIkana mepeBoja peUTHHTA B YETHIPEXOATUTPHYIO IITKATY OIIEHOK

«3» «“4by «S5»
Onenka
HCYI[OBJICTBOpI/ITCJ'IBHO }’I[OBJ'ICTBOpI/ITeJIBHO XOpOHIO OTJINYHO
Heppurnbiii 0-32 33.37 38.42 43-50
OaJn
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