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1.1lean 1 33124 0CBOEHHUS JUCHHUILINHbBI

CO3/aTh TEOPETHYECKY0 ©0a3y M Hay4HbIX OCHOB TMPAKTUYECKOTO
NPUMEHEHHUS Pa3IMYHBIX AHAIUTUYECKUX METOJOB MPH OCYIIECTBICHUH
npodeccuoHaTbHOM TTOITOTOBKH;

chopMUPOBATH MPEICTABICHHS O XUMHUKE-aHAUTHKE KakK o0 mpodeccruonare,
UCTIOJB3YIOIIEM Habop pa3IMYHBIX METO/IOB aHanm3a u
PYKOBOJCTBYIOIIMMCSI OOOOIICHHBIMUA 3HAHUSMU TI0 XMMHUH, (UUKE U
MaTeMaTuKe, U TOHATHUA O CHEeUU(DUUECKUX OCOOEHHOCTAX MPUMEHEHUS
NPaKTUYECKON paboThl aHAIUTHUKOB B YCIOBHIX MPOU3BOJCTBA, OCOOEHHO C
TOUKH 3PEHUS €€ BIUAHUS Ha OKPYKAIOIIYIO CPELY;

JaTh TPEACTABICHUE O TEOPETHUYECKUX OCHOBAaX, METOJOJOTUU U
IPAaKTUYECKOM BBIINOJIHEHUN aHAIUTUYECKUX U3MEPEHUI.

B pe3yabrare wu3yudenusi 0a30BOM YACTH HUKJIA oOydaroumiics

JOJIKECH 3HATD:

pOJIb ¥ MECTO XHMHYECKOTO aHAJIM3a M aHATUTUYCCKON XMMHUHU B CHCTEME
HayK, BJIaJICTh METPOJIOTMICCKUMU OCHOBAMH aHAIIA3a;

CYIIIECTBO PEAKITUN U TMPOIECCOB, UCIOIb3YEMbIX B aHATTUTUICCKON XUMHUH,
OPUHIMIBL U 00JIACTU HCIIOJIb30BAHUS OCHOBHBIX METOJOB XHMUYECKOIO
aHayn3a (XUMUYECKUX, (PU3UYECKUX);

TEOPUIO U MPAKTUKY (PUZUKO-XUMUYECKUX METOJIOB aHAIN3a OPraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI;

O0COOCHHOCTH OOBEKTOB aHAJIM3a U BJIAJIETh METOI0JOTHEN BBIOOpa
METOJIOB aHaJIN3a, UMETh HaBBIKM MX MTPUMEHEHUS.

2 Mecro qucuunianibl B crpykrype OIIOII BO

Hucuuminna "Ananutuyeckas xumusi u @XMA» B yuebHom mane 18.03.01
Xumuueckass TexHosoruss BxoautT B buok 1 0a3zoBoii wactu b 1. b.16 u
MpenojaeTcsi CTyJeHTaM BTOporo kKypca B 3cemectpe. Pabouass mporpamma
coctaBiieHa B cooTBeTCTBUU ¢ TpeboBanusiMu @I'OC BO nampasnenus 18.03.01
XumMnyeckasi TexHoJorus. M3ydeHue AUCIUIUIMHBI 0a3UpyeTcsi HAa Marepuase,
PEeTyCMOTPEHHOM MIPOTPaMMOii Mo 001el 1 HEOPTraHUYECKON XUMHUH.

N3yueHne TeoOpun U MPAKTUKU aHAIM3a HEOPTraHUYECKUX OOBEKTOB OCHOBAHO Ha

MaTepualie KypcoB 00Iei U HeOPraHUYECKONH XUMUH.

3.TpeGoBanus K pe3yJibTATaM OCBOCHHS M CUMILTUHbBI
[Ipouiecc m3ydyeHus: MUCUMILIMHBI HaIpaBjieH Ha (GOPMHUPOBAHUE DJIEMEHTOB

caeayromux komneTeHui B coorerctuu ¢ ®I'OC BO:



Ob6menpodeccnoHATBLHBIX KOMIIETEHIMU:
OIIK-5 - CriocoOeH OCyIIECTBIATh 3KCIEPUMEHTAIBHBIE MCCIEA0OBAHUS U

UCTIBITAaHUS 110 3aJJaHHOM METOJHUKE, MPOBOAUTH HAOMIOJEHUS U HU3MEPEHUS C
y4eToM TpeOOBaHUI TEXHUKU O€30MacHOCTH, 00padaThIBaTh U MHTEPIIPETUPOBATH

AKCIIEPUMEHTAIIbHBIC JTaHHBIC
NuaukaTopbl 10CTHKEHUN:

OIIK-5.1 — Cnoco0GeH MpoBOJIUTH JKCIEPUMEHTAIbHBIE HUCCICAOBAHUS M

HUCIIBITAaHUA 110 BaHaHHOﬁ MCTOJUKC

OIIK-53 - Crocoben  oOpabaTpiBaTh W HMHTEPIPETUPOBATH

9KCIICPUMCHTAJIbHBIC TAHHBIC

B pe3ynbrate 0CBOCHMS TUCIUILIAHBI 00YUYaIOMIUNACS JTODKEH:
1. 3uarTn:

" [IeTU M 33J]a9H aHATUTUYCCKOW XUMHUH, XUMUYECKOTO aHaIN3a; IyTH U
CIOCOOBI UX PEIICHNUS;

®  pOJIb U 3HAYEHUE METOJ0B AaHATUTUYECKON XMUMHUHU B ITPAKTUYECKON
JIEATEIIbBHOCTH;0CHOBHBIE PA3/€Jbl aHATUTUYECKON XUMUH,
XUMHUYECKOTO aHAJIN3a;

® OCHOBHBIEC MIOHSATHS AaHAJTUTUYECKOW XMUMHUH, aHAITMTUYECKUE PEAreHTHI,

® OCHOBHBIE ATaIlbl PA3BUTHS AaHAJTUTUYECKON XUMHUH, €€ COBPEMEHHOE
COCTOSIHHUE;

"  CBS3b AHAJUTHYECKUX CBOMCTB COCIUHEHHUHU C ITOJIOKCHUEM
COCTaBJISIFOIIUX UX JIEMEHTOB B MEPUOIUYECKON CUCTEME SJIEMEHTOB
J.11.Menpeneena;

" [PUMEHEHUE OCHOBHBIX MOJIOKEHUN TEOPUH PACTBOPOB, YUEHHUS O
XUMUYECKOM PaBHOBECHH, XUMUICCKON KHHETUKE, KaTaau3e, aJcopOIuy B
AHAJIUTUYSCKOM XMMUMU;

® [IPUHIUIIBI KAYECTBEHHOI'O aHAIM3a HEOPTraHUYECKUX U OPraHUYECKHUX
BCILIECTB;

®  OCHOBBI METOJIOB BBIJACICHUS, PA3ACICHUA, KOHICHTPUPOBAHUS BEIIECTB;

" OCHOBBI M UCTIOJIb30BAHUE COBPEMEHHBIX XUMUYECKUX, (PU3NUECKUX U
(UBUKO-XUMUYECKUX METO/I0B B KAUECTBEHHOM U KOJIMYECTBEHHOM
aHaJIn3e;

" OCHOBBI MATEMATUYECKOW CTATUCTUKUA MPUMEHHUTEIBLHO K OILIEHKE
MPABUJILHOCTHU U BOCIIPOU3BOIUMOCTH PE3YJIBTATOB KOJIUUYECTBEHHOTO
aHaJIn3a;

®  OCHOBHBIE JIUTEPATYPHBIC UCTOYHUKH U CIIPABOYHYIO JUTEPATYPY MO
AHAITUTUYCCKON XMMUH.

2. YMmerhb:
"  CaMOCTOSTEIBHO padOTaTh C yUeOHOU U CIIPABOYHON TUTEPATYPOii TIO



AHAJIUTUYECKON XMMMHU;

0TOMpaTh CPEIHIOI MPOOY, COCTABIIATH CXEMY aHaIN3a, IPOBOIUTH
KaueCTBECHHBIM M KOJUYCCTBCHHBIN aHAJIN3 BEIECTBA;

BBITTOJIHSTH UCXOAHBIC BBIYUCIICHUS, UTOIOBBIE PACYETHI C UCIIOJIL30BAHUEM
CTaTUCTHUYECKON 00pabOTKU PE3yIbhbTaTOB aHAIN3A;

MOJIb30BATHCSI MEPHOU MOCYI0M, aHATTUTUYECKUMHU BECAMU;

FOTOBUTH M CTAHAAPTU30BATh PACTBOPHI aHATUTUUYECKUX PEarcHTOB;
paboTaTh C OCHOBHBIMHU THUITAMHU IIPUOOPOB, UCIIOIB3YEMbIX B aHAJIM3E
(poTO21MEKTPOKOTOPUMETPHI, crieKTpodoToMeTphl, pH — MeTpHI,
nosisporpadbl, YCTAaHOBKH I KYJIOHOMETPHUIECKOTO TUTPOBAHUS U JIP.);
COCTaBJISITh OTUETHI O MPOBECHHON aHAIMTUIECKON paboTe;
aHAJIM3UPOBATh PA3IMUYHBIC 00bEKTHI HEOPTaHUYECKOTO M OPTaHUYECKOTO
MIPOUCXOXKICHHUS

3. Baagern

TEOPETUICCKUMHU i METPOJIOTHYECKUMU OCHOBAMHU aHAJTUTUYECKON XUMUU;
TEXHUKOH IKCTICPUMEHTAIBHON pa0OThl B AHATUTUYECKUX JIAOOPATOPHSIX;
paboToii ¢ TUTepaTypol MO aHATUTUYECKOW XUMUU;

OTIBITOM 00PabOTKH 1 000OIICHHS MaTepHraia U TTIOMCKA HOBBIX
AKCIIEPUMEHTAIILHBIX U TEOPETUUYECKHUX PE3YJIHTATOB.

4. CTpyKTypa H coJep:kaHue TUCHUNINHBI « XMMHUS KOOPAUHAMOHHBIX

coeIMHEeHUI»

Tabnuya 1. Cooepoicanue oucyuniurvl

No Haumenosanu Cooeporcanue - Dopm
e pazoena/memol - bl
paszoena/mem - mexyuy
bl - e2o
B R | <onmp
. ot
uactu)

1 XuMudeckoe | AHamuTHYCCKas OIIK-5.1 VO, KP,
paBHOBEeCUE B | XUMHS KaK OITK-5.3 NJI3,
TOMOTEHHBIX | Hay4YHas IUCLMIUIMHA. KOJUIOKBU
cHucTeMax XHUMHUYECKOE PaBHOBE- ym 1

cue. Heoprannueckuii
KaueCTBECHHBIM aHaJIN3
KucnotHo-ocHOBHOE
paBHOBECHE




XUMHYECKOE OIIK-5.1 YO, KP,

XHUMHUUYECKOE | paBHOBECHE B OI1K-5.3 TECTUPOBA

PAaBHOBECHE B | T€TEPOTCHHBIX H He,

reTeporeHHsl | cucreMax. PaBHoBecust N3,

X CHCTEMax B CHCTEME PacTBOP- KOJUIOKBUY
OCaJIOK. M
Heoprannueckuii
KaueCTBEHHBIN aHAIIN3.

Mertoapl paznesieHus
Y KOHIICHTPUPOBAHUS
BBenenue B OIIK-5.1 VO, KP,

Brenenue B KOJIMYECTBCHHBIM OITK-5.3 TECTHUPOBA

KOJIMYeCTBEH | aHanu3. OCHOBHEIC H ue,

HBbIM QHAJIU3. | DTAIbl U IPUHIUIIBI HJI3,
aHajau3a. KOJUTOKBHY

M
[Ipo6ooT6op 1 OIIK-
IPoOOIOIrOTOBKA 51
MeTtponoruueckue OIIK-5.3
OCHOBBI
KOJIMYECTBEHHOTO

aHaJIn3a




Teoperuueck
1€ OCHOBBI
rpaBUMETPUY
€CKOro
aHaJM3a

Cy1HoCTb
rPaBUMETPUUECKOTO
aHaJn3a.
Knaccudukarms
METO/I0B I'PAaBUMETPHUU:
METOAbI OTTOHKH,
METOAbI OCAXKICHUS.
VYcnoBus u npasuia
AHAJINTUICCKOTO
ocaxaenus. [lomyuenne
aMOpHBIX U
KPUCTAUTMYECKUX
ocankoB. TpeboBaHus,
PEABABIISIEMBIC K
OCaXkJ1a€MOM, BECOBOM
dbopmaM, ocaaUTENIo.
Brruucnenus B
TPaBUMETPUH.
TouHOCTh aHaNIM3A.
[Ipumepsl
MPaKTUYECKOTO
HCTIOJIb30BaHUS.

OIIK-
5.1
OIIK-5.3;

TCCTUPOBAH
uc.

TutpumeTpnu
ec

KHE METO/bI
aHaJIM3a

Bsenenue B

TATPUMETPUUECKHUE
METOJIbI aHAIHN3a
Meton KHUCJIOTHO-
OCHOBHOT'O TUTPOBAHUSA
MeTo1 OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIIBHOI'O
TUTPOBAHMUS

Meton ocaauTenbHOIO
TATPOBAHUS

Meton

KOMJICKCOMCTPHYICCKOI'O

OIIK-
5.1
OIIK-
53

YO, KP,
TECTUPOBAH
ue,

W13,

KOJIJIOKBUYM

5

TUTPOBAHUSA

DIIEKTPOXUMHU
qec

KHE METO/TBI
aHasm3a

[TorenumomeTpudeckuii
METOJ] aHAJIN3a
Kynonomerpuueckunii
METOJ] aHAJIN3a
AMIIEpOMETpUYECKUN
METOJ| aHAJIN3a

OIIK-
5.1
OIIK-
53

TECTUPOBAH
ue,

W13,

KOJIJIOKBUYM




7 Onrtnueckue | MonekymnsipHas

METO/bI abcopOImoHHas
aHam3a CHEKTPOCKOIHS
ATOMHO-

a0bCOpOIMOHHBIN METO/
Metox sMHUCCHOHHOU
CIIEKTPOMETPHUH
IJIaMCHH.

OIIK-
5.1
OIIK-
53

TECTUPOBAH
ue,

W13,

KOJIJIOKBUYM

Tabnauya 2. Obwas mpyooemkocms OUCYUNIUHBL COCMABTSAEM 5 3aUemHbIX

eounuy (180 wacos)

Bun paGoTsl TpyI1oeMKOCTh, 4aCOB
3 cemectp | Beero
Oo01mast Tpy10eMKOCTh 180 180
KonTakTHas padora: 68 68
Jlexyuu (J1) 17 17
Ilpakxmuueckue 3ansimus (113) 17 17
Jlabopamopnwvie pabomut (JIP) 34 34
CamocrosiTeqibHast padora: 85 85
[logroroBka ©U  NOPOXOXKICHUE  IIPOMEKYTOUYHOMU 27 27
aTTeCTalnun
Bua npoMekyToO4HOM aTTecTALMH PK3aMCH
Tabnuya 3. Jlexyuonnvie 3ansamus
Kon-Bo DopMBbI
No Tune! Jexui JacoB KOHTPOJIA
yCIIEBAEMOCTH
1 | XumMu4eckoe paBHOBECUE B TOMOT'€HHBIX 4 Komnoksuymsr;
cUCTEMAX YCTHBIN OIpOC,
2 | XUMUYECKOE PaBHOBECHE B T€TEPOTr€HHBIX 4 TECTUPOBAHUS
CUCTEMAX
3 | BBeneHue B KOJIMYECTBEHHBIN aHAIIN3. 2
4 | TeopeTndyeckre OCHOBBI TPABUMETPUYECKOTO 4
aHanM3a




TI/ITpI/IMGTpI/I‘-IeCKI/IG MCTOJAbI aHaJIM3a

SHGKTpOXI/IMI/I‘IeCKI/Ie METOAbI aHaJIM3a

OrnrryecKkre METOIBI aHAIN3Aa

0| | | D

MOJIGKYHHpHaH a6COp6HI/IOHHaH CIICKTPOCKOITHA

RN e

Tabnuya 4. llpakmuueckue 3auamus (3 cemecmp)

No
3aHATUHN

Tema

1

PaBHOBeCcHE aHATUTUYECKUX peaKuHﬁ KOMHHGKCOO6paBOBaHI/IH Hn ux
PETYIIMPOBAHUC. KoHcTanThl YCTOﬁqHBOCTH. CYHIHOCTI) MCTOJda
KOMIIVICKCOHOMCTPHHA

OKMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIN IIOTCHOUAJI. YPaBHGHI/Ie
HepHCTa. KoncranTa PaBHOBCCHS OKUCIIMTCIIbHO-
BOCCTAHOBHUTCJIIBbHBIX peaKuHﬁ.

CYHIHOCTB T'PaBUMCTPHUUCCKOI'O aHAJIN3a. KHaCCI/I(bI/IKaHI/IH MCTOA0B
rpaBUMCTPUU: METOABI OTTOHKH, MCTO/bI OCAKACHUS.

Okctpakiusi. CkopocTs dkcTpakimu. Kinaccuduxarms
AKCTPAKIMOHHBIX MTPOLIECCOB.

HOTGHHI/IOMeTpI/I‘IeCKI/Ie MCTO/JIbI aHaJIn3a: CYINHOCTh MCTOAA,
CHUCTCMBI JJICKTPOIOB.

ATOMHO-PMHUCCHUOHHBIN aHAINU3.

Tabauya 5. Jlabopamopnvle pabomol (3cemecmp)

C}

Tema

Peakiuu oOHapyx’eHust KaTUOHOB 1,2,3 aHaTUTUYECKUX TPYIIIT

AHanu3 cmecHu KaTUOHOB 1,2,3 rpymir.

Peakiiuu oOHapy’eHUs1 KATUOHOB 4,5,6 aHATUTUYECKUX TPYIIIT

AHanu3 cMecu KaTUOHOB 4,5,6 rpymil.

AHaM3 CMECH KaTUOHOB BCEX TPYIII

Peakiuu o6HapyxeHust aHuoHoB 1,2,3 rpymi.

Peakuuu o6HapyxeHus aHuoHoB 1,2,3 rpymi.

AHanu3 HCKYCCTBEHHOM CMECH TBEPJBIX BEIIECTB.

AHQIUTUYECKHE BECHI, YCTPOMCTBO, IPUHLUII JEHCTBHUS.

OO 0 | & U‘I-PUJI\)»—Z

[a—

Ornpenenenue KpucTaaIn3alMOHHON BOJIbI B
KPUCTAJUIOTHApaTe XJIopuaa oapusi.

—
—

[Tpurorosnenue u crangapruzanus 0,1M pactBopa
XJIOPOBOJIOPOJHOM KHUCIIOTHI.

12 OHpGIIeHGHI/IG KOHLOCHTpPAIWH IICIIOYHN U KHUCJIOTBI




13

KomMrnekconomeTpruueckuii MeTo 1 onpeiesieHus: o0Iei
KECTKOCTH BO/IbI.

14

CDOTOMeTpI/I‘-ICCKOG OIIpCACICHUC MCIN

Tabauya 6. Camocmosimenvroe uzyueHue pazoenos Oucyuniunsl (3 cemecmp)

Ne

BOHpOCBI, BBIHOCHMBIC Ha CaMOCTOATCIIbHOC N3YUYCHUA

Knaccudpukanus @XMA. [lorsTHE aHATUTHIECKOTO CUTHAIA.

[TpunIMIBl XpoMaTorpapuueckoro pasaeiaeHus BemecT. Knaccuduxanms
Xpomamozpaguueckux memooos aHaan3a 1Mo arperaTHOMY COCTOSIHUIO (a3, 1o
MEXaHU3MYy Pa3/IeleHus, 110 armapaTypHOMy O(pOPMIICHHIO.

Kommuiekcsl ¢ oprannyeckumu auraigamMu. OpraHu4ecKkue peareHThl B
AHAIMTUYECKON XUMUU. O yHKIIMOHATIBbHO-AHAIUTUYECKHUE U AHAIUTUKO-AaKTUBHBIE
rpynmnsl. [IpaBuiio Yyraesa.

PaBHOBecue B BOIHBIX pacTBOpax oOcHoBaHMM. Cuia ocHoBaHuil. KoHcTaHTBI
OCHOBHOCTH, CTEIEHb aucconnanuu. Berauciaenue pH pacTBOpOB CHIBHBIX U
cJ1a0bIX OJJTHOOCHOBHBIX OCHOBAHH.

HepeBoL[ OJJHUX MAJIOPACTBOPHUMBbBIX COG,I[I/IHGHI/Iﬁ B Jpyruc. PaCTBOpI/IMOCTB —
OCHOBa ,Z[pO6HOl"O OoCaXKJeHUs. Y CIIOBHUC 06p8.30BaHI/I$[ ocajzka. Bausnue koanyecTBa
0CaJuTCJIA Ha MMOJTHOTY OCAKACHUS.

Bydepusbie pacTBOpHI B aHaNUTHYECKON XumMun. Mexanusm neiictBus. Pacuer pH n
MIPUrOTOBJIEHHE OyPEepHBIX PACTBOPOB (Ha MpUMeEpe LIEI0UHOM OydepHoit cmecH).

CBsI3b XUMHUYECKOH CTPYKTYPBI COETUHEHHSI C a0COPOIIMOHHBIM CIIEKTPOM.
CriocoObI oTyueH s OKPAIIeHHBIX COeAMHEHNH. POTOMETpUYECKHe

AHAJIMTUYCCKUC PCAaIrCHThI, Tpe6OBaHI/I$[ K HHUM..

Kpowme jiekiuii , pakTHYECKUX B JIA0OPaTOPHBIX pabOT CO CTYACHTAMHU
MIPOBOIUTCS CIeayIomas padbora:




pelIeHre pacyeTHBIX 33/]1a4 110 U3YyYaeMbIM TeMaM Iepe/l KaKI0i J1abopaTopHOU
paboToii;

BBITIOJTHEHUE CTY/ICHTAMH WHINBU Ty JIbHBIX 3aIaHHUH 110 BCEM U3y9aeMbIM TEMaM,
C TIOCTIEYFOIIICH MPOBEPKON M OOCYKICHUEM C TIPETIOaBATEIEM BBITIOJTHEHHOTO
3aJlaHuA ;

MOJITOTOBKA M C/1ada KOJUIOKBUYMOB 110 BCEM M3y4aeMbIM TEMaM

BBITIOJIHEHUE CTYJIEHTaMU 3TECTOBBIX 3aJIaHUI B 3 €M ceMecTpe

B coomeemcmesuu ¢ Tunosvim nonodicenuem o gy3e K 6u0am yueoHoi paoomol
OmHeceHbl:

JIeKYuU, KOHCYIbMAayuu, CeMUHApPyl, NPaKmuuecKue 3aHamus, 1ad6opamopHvie
padomul, KOHMPOALHBIE PAOOMBL, KOITOKGUYMBL, CAMOCHOAMENbHbIE PADOMbL,
HAYYHO-UCCIe008amMeNbCKas paboma, Npakmuku, Kypcogoe NpoeKmuposanue
(kypcosas paboma). Bvicuiee yuebHOe 3a8e0eHUe MOMCEm YCMAHABIUBAMb OpYyeue
8UObL YUEOHbLX 3AHAMUIL.

5. OneHoO4YHbIe MATEPHUAJIBI JAJISl TEKYHIEr0 U py0e:KHOT0 KOHTPOJIsI
yCIIeBA€MOCTH M MPOMEKYTOYHON ATTeCTALMH.

Kpurepuu ¢popmupoBaHusi OLeHOK

5.1. TpannuuoHHbIe (POPMBbI KOHTPOJIA

Texymas arrectamusi. OCHOBHBIE (DOPMBI: YCTHBIN ONPOC, MUCHbMEHHBIE 3a/1aHMUS,
nabopaTopHbIe pabOTHI, KOJUTOKBUYMBI, KOHTPOJIBHBIC pAOOTHI(CUCTEMATHIHOCTb,
HEMOCPEICTBEHHO KOPPETUPYIONIAsICS C TPEOOBAaHUEM MTOCTOSHHOTO U
HEMPEPHIBHOTO MOHUTOPHHTA KadyeCcTBa 00YUCHHS, a TAKKE BO3MOYKHOCTh
OQJITbHO-PEUTUHTOBOM OLICHKU YCTIIEBAEMOCTH CTYICHTA).

HpOMe)KyTO‘IHaﬂ aTrecranusa: 5K3aMCH

OcHOBHBIC (bOpMBIZ 3a4CT U DK3aMCH (OCYHICCTBHSICTCSI B KOHIIC CCMCCTpa U
MOJKCT 3aBCPUIATh N3YUCHHUC KAK OTIICHBHOﬁ AUCHUIIIINHA, TaK 1 €€ pas;[ena).

5.2. Buabl KOHTPOJIs 10 c1ioco0y GopMUpPYyeMBbIX KOMIIETEHIUI (AKTUBHbIE
TeXHOJIOTUU 00y4eHMs)

Tekyias arrecranusi CTyJ€HTOB IPOU3BOJUTCSA B JUCKPETHBIE BPEMEHHbIE
MHTEPBAJIBI JJIEKTOPOM U TpernojiaBaresieM (SIMu), BEAYIUMU JabopaTOpHbIE
paboThI IO JUCUUIUIMHE B CIEIYIOMUX GopMax:

o Mmecmuposauue,
o NUCbMEHHbIE UHOUBUOYATbHbIE OOMAULHUE 3A0AHUSL,
o BbLINOJHEHUE 1ADOPAMOPHBIX PAOOM;



o 3aUuUmMa 1abopamopHuix pabom,

o  OMOENbHO OYEHUBAIOMCS TUUHOCTIHbIE KAYeCmea CyOeHma
(aKKYypamuocmo, UCHOTHUMETbHOCb, UHUYUAMUBHOCb) — paboma )
00CKU, CB0EBPEMEHHASL COAYA MeCmo8, OMYEmos K 1a00pamopHbiM
pabomam u NUCbMEHHBIX QOMAUHUX 3A0OAHUI.

Pybescnan ammecmayus cmyoeHmos npou3o0umcs N0 OKOHYAHUU MOOYJISL 8
cneodyrowux popmax:

mecmuposanue;
o KOHMpOIbHbIE paOOMbL;
3auuma 1ab60pamopHsvix pabom (mecmuposamue),;

Ilpomesicymounsiiit KOHRMPOL NO PE3yVTLMAMAM CEMECMPAM NO OUCYUNTIUHE
npoxXooum 6 popme nUCbMEeHHO20 IK3aMeHa (8Kauaem  cebsi omeem Ha
meopemuiecKue 60npocyl U peuierue 3a0ay) oo 8 couemanuu pasiuiHulx Gopm
(KOMNbIOMEpPHO20 MeCmuposaHus, peuerus 3a0ad u np.)

YcTHbIH onpoc (TO3BOJISIET OLICHUTH 3HAHUS U KPYT030p CTyACHTa, YMEHHUE
JIOTUYECKHU TTOCTPOUTH OTBET, BJIAJICHUE MOHOJIOTUYECKON PEUYBbIO U UHbBIC
KOMMYHHUKATHUBHBIE HABBIKH, 00J1aJ1a€T OOJIBIIIMMHU BO3MOKHOCTSIMU
BOCIIUTATEJILHOTO BO3/ICUCTBUS MPETO1aBaTes).

ITucbMeHHbIE Pa00ThI (SKOHOMUS BPEMEHH MPENOAABATEINS; BO3MOKHOCTD
MIOCTAaBUTh BCEX CTYJACHTOB B OJMHAKOBBIC YCIIOBUS, OOBEKTUBHO OIICHUTH
OTBETHI MPU OTCYTCTBUM ITOMOIIM MPENOAABATENIS, TPOBEPUTH
000CHOBAaHHOCTH OIICHKH; CYyObEKTUBHOCTH TIPH OLICHKE MOATOTOBKHU
CTYJICHTA).

KoHTpoJIb ¢ IOMOIIBI0 TEXHUYECKUX CPeICTB U HH(POPMALMOHHBIX
cucreM (OnepaTuBHOE MOMy4YeHHE 00bEKTUBHON HHPOpPMAITUU 00 YCBOCHUU
CTYJEHTaMH KOHTPOJIUPYEMOTO MaTepHala, BO3SMOXKXHOCTh JETaTbHO U
NepCOHUPUIIMPOBAHO MPEACTABUTH ATY HHPOPMAITUIO TIPETIOAABATEIIO,
dbopMuUpOBaHUS U HAKOIUJICHUS UHTETPAJIbHBIX (PEUTUHTOBBIX) OIICHOK
JOCTUKEHHUM CTYJIEHTOB 110 BCEM MOAYJISIM IUCUUIUIMHBI, IPUBUTHE
MPAKTUYECKUX YMEHUM U HABBIKOB paOOThI ¢ HH(POPMAIIMOHHBIMU pecypcam u
CpEICTBaMU, BO3MOXXHOCTh CAMOKOHTPOJISI U MOTUBALIMU CTY/IEHTOB B
polLIecce CaMOCTOSITENIbHON PaboThI);

= Jlesi0BBIE U poJieBbie UIPHI (C 11€JIbI0 POPMUPOBAHUS U PA3BUTHUS

npo(eccoHaTbHBIX HABBIKOB)

Bcerpeun ¢ npeacTtaBuTeiaMu BeAylux Jadoparopuii r. Haabuuka n
KbP.



Yoenvnviit 6ec 3amamuii, npoeooumvix 6 uUHmMEPAKMUGHBLIX Popmax,
cocmasnsiem npumeprno 40% ayoumopmnwvix 3anamuii.

3aHATUSA JIeKUMOHHOIO THNA cocmasisarom okono 30%  ayoumopHwvix
S3AHAMULL.

Kpumepuu hopmuposanus ouernox (ouenusanus) ycmHo20 onpoca

YCeTHBI Oonpoc SIBASETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHHWI
oOyyJarolierocs Mo AUCIHUILIMHE «YTIpaBlIeHHEe pUCKaMU (PMHAHCOBBIX aKTHBOBY.
Pa3BEpHYTHIN OTBET CTyIEHTa JMOJDKEH MPEICTaBIATH COOOH CBS3HOE, JIOTHUECKH
MOCJIeI0BaTeIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, MOKa3blBaTh €ro YMEHHE
MIPUMEHATH ONIPEACIICHUS.

B pesynomame ycmmnozo onpoca 3nanus, o0yuaroue2ocsa OueHu8aromcs
no cieoyroweil wikane:

3 6anna, CTaBUTCS, €CIIM O0yYarOIIHICS:

1) monHO u3naraeT U3y4eHHbIN MaTepuall, 1a€T NPaBUIbHOE OIIPEIEICHHOE
HKOHOMUYECKUX MOHITHIA;

2) oOHapyXHUBaeT IOHUMaHUE MaTepHalia, MOXET 000CHOBATh CBOU
CYXKICHHSI, TPUMEHUTD 3HAHUS HAa TIPAKTHKE, TPUBECTH HEOOXOTUMbBIC
IPUMEPHI HE TOJBKO MO YUYEOHHUKY, HO U CAMOCTOSITENIBHO
COCTaBJICHHBIE;

3) wu3naraeT MaTepua MociIeI0BaTENbHO U IPABUIIBHO C TOUKH 3PCHUS
HOPM JINTEPATYPHOTO S3bIKA.

2 6anna, craBUTCH, €ciiv 00y4arouuics Ja€T OTBET, yI0BIETBOPSIIOIIUI

TCM KC TpC6OBaHI/IHM, qTO U IJIA Oata «1», HO OOITyCKacT 1-2 OI]II/I6KI/I, KOTOPLBIC
CaM K€ HCIIPABJICT, U 1-2 HEI0YETA B MOCIICI0BATEIILHOCTHU U SI3bIKOBOM
O(bOpMJICHI/II/I n3j1aracMoro.

1 bann, ctaBuTcs, ecnu 00yJaroLuiicss 00HApyKUBAeT 3HAHUE U IOHUMaHHE
OCHOBHBIX I0JIO’KEHHI TaHHON TEMBI, HO:

1) wm3maraeT Matepuai HETOIHO U IOMyCKaeT HETOYHOCTH B OIPEICIICHUN
TIOHSITUI;

2) He yMeeT JOCTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU
CYXKJICHUS Y TIPUBECTU CBOU IIPUMEPHI;

3) wuznaraeT Matepuai HerocjieI0BaTeIbHO U JOMYyCKAeT OMMOKH B
SI3BIKOBOM O(DOPMIICHUH U3J1araeMoro.

0 6annos, ctaButCs, €ciii 00yJaronuiics oOHapy>KUBAaeT He3HAHUE OOJIbIIEH

9aCcTH COOTBETCTBYIOIIETO pa3/iesia M3y4aeMoro MaTepuana, JOIMyCKaeT OIHMOKH B
bopMyIUpOBKE.



bamel «3», «2», «1» MOTYT CTaBUTBCA HE TOJIBKO 3a €AUNHOBPEMEHHBIN
OTBET, HO M 32 pacCpEIOTOUYECHHBIN BO BPEMEHMU, T.€. 34 CyMMY OTBETOB, TAHHBIX
CTYJCHTOM Ha IPOTSHKECHUU 3aHATHUS

Kpumepuu gpopmuposanusn oueHok no 3a0anusam 0711 camocmoameabHou
paodomul cmyoenma (6 mom yucie Hanucanue pegepamos):

«omauynoy (3 6aina) - 00yyarouuiics moKasai riyoOKue 3HaHUs MaTepuana
10 IOCTaBJIEHHBIM BOIIPOCAM, TPAMOTHO, JIOTUYHO €r0 U3JIaraeT, CTpyKTypUpOBaj U
Jie-Taau3upoBan uHGopMaIuio, n3deras MpoCTOro MOBTOPEHUS WHPOpMAIUU U3
TeKkcTa, HWHpOpMamus TmpeA-cTaBieHa B mnepepaboranHoM Buue. CBOOOIHO
UCIOJIb3yET He0OX0oANUMbIE (POPMYIIBI IIPU PEIICHUH 337a4;

«xopouwoy (2 6anna) - oOydarouuiicss TBEp0 3HAET MaTepUaj, FPaMOTHO €ro
U3JIaraeT, He JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN B IIPOLIECCE PEIICHHUS 3a/1a4;

«yooesnemeopumenvroy (16amt) - 00y-yaronuiics UMeeT 3HaHUS OCHOBHOTO
MaTepuana Mo MOCTaBJICHHBIM BOMPOCaM, HO HE YCBOHJI €ro JETalei, JOIMyCKaeT
OTJICTTbHBIC HETOYHOCTH TP PEIICHUN 33/1a4;

«Heyoosnemeopumenvhoy (Menee 1 0amioB) — oOydarOUIMIiCS JOIMyCKaeT
rpyOble OMOKH B OTBETE HA MOCTABJICHHBIC BOIIPOCHI U TIPU PEIICHUH 33124

Kpumepuu ouyenku eblnoiHeHUusA 1a00pamopHvix paoom:

«omauynoy ( 4 Oanya) CTaBHTCS, €CJIM BBIOJHEHBI BCEe TPEOOBaHHS K
HaIMCaHWI0O MW 3amuTe pedeparta: oOO3HaUYeHa mpoOseMa W 00OCHOBaHA €&
aKTyaJbHOCTh, CJEJTaH KpaTKUH aHalW3 pa3IUYHBIX TOYEK 3pEHUs Ha
paccMaTpuBaeMyl0 MpoOJeMy | JIOTUYHO H3JI0)KEHa COOCTBEHHAs MO3MIIUS,
cOpMyIHpPOBAaHbI BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIAEPIKAH 00BEM,
coOuoieHbl TpeOOBaHM K BHEIIHEMY O(OPMIICHHIO, JaHbl NPABUIBHBIE OTBETHI
Ha JIOTIOJIHUTENIbHBIE BONPOChl. OOyJaromuiicss MposBUII HHUIIMATUBY, TBOPYECKUIA
MOJIXOJ, CHOCOOHOCTh K BBITIOJHEHUIO CJIOXHBIX 3aJlaHHi, OpPraHW3alMOHHBIC
cnocobHoctr. OTMedaeTrcs CIMOCOOHOCTh K  MyONUYHOH  KOMMYHHUKAIIHH.
JlokyMeHTaIus mpejicTaBieHa B Cpok. [1omHOCTEI0 0popMIleHa B COOTBETCTBUU C
TpeOOBAHUSIMU



«xopowoy (36anna) — BBIMOJIHEHBI OCHOBHBIE TPeOOBaHMS K pedepary U ero
3aIlUTE BHIIOJHEHBI, HO MIPU 3TOM JOIMYIIEHbI HEAOUYETHI. B yacTHOCTH, UMEIOTCS
HETOYHOCTH B U3JIOKEHWHW  MaTepuana;  OTCYTCTBYeT  JIOTMYecKas
IIOCJIEIOBATENbHOCTh B CYXKJICHUSX; HE BBIIEpKaH 00BEM pedepara; HMEITCs
yoyuieHust B o(pOpMIIEHUH; HA JONOJHUTENIbHbIE BONPOCHl NpPU 3aIIUTE JIaHBI
HEroJHble OTBEThl. OOyyarouuiicss 1OCTATOYHO MOJHO, HO 0€3 MHULIMATUBBI U
TBOPYECKUX HAXOJIOK BBIMOJIHWII BO3JIOKEHHBbIE HAa HEro 3afaud. JlokymeHTauus
npezcTaBIeHa JOCTATOUHO MOJIHO U B CPOK, HO C HEKOTOPBIMU HEJIOpaObOTKaMU

«yooenemeopumenvHoy (2 0ania) — UMEIOTCS CYIIECTBEHHbIC OTCTYIUICHUS
oT TpeOoBaHull K peepupoBaHuio. B yacTHoCTH, TeMa OCBellleHa JIUIIb YACTUYHO;
JIOTYIIECHBI (PAaKTUYECKHE OMMOKH B COACpPKaHMU pedepara WM MPH OTBETE HA
JIOTIOJTHUTEbHBIE ~ BOMPOCHI; BO  BpeMs  3aIIUTHl  OTCYTCTBYET  BBIBOJI.
OOy4Jaromuics BBITOTHWI OOJNBIIYI0O YacTh BO3JIOKEHHOH Ha HETO0 padOTHI.
JlonmymieHsl  CyIIECTBEHHBIE  OTCTyIUIeHHs.  JlOKymeHTanuss  caHa  Co
3HAYUTENIbHBIM  omo3jaHuemM (6onee Henenn). OTCYTCTBYIOT — OTIEJNIbHBIE
(bparMeHThI.

«HeyoosremeopumenvHoy (MeHee 2 0aJioB) — TeMa pedepara He pacKphITa,
OoOHaApYXUBAECTCSl CYLIECTBEHHOE HEMOHMMaHue Mpolnembl. OOydarommiics He
BBIMIOJTHWJI CBOU 3a7aud WM BBINOJHWJI JIMIIb OTJCIbHBIC HECYIIECTBEHHBIC
nopyueHus. JJokymMeHTanus He claHa.

Ouenounvie mamepuasl 011 pyoersHcHo20 KOHmpoaA. Pyoesicnviii konmpons
OCYIIECTBIISIETCSl TIO 0OJiee MU MEHEE CaMOCTOSATENbHBIM pa3jiesiaM — y4eOHBIM
MOMIYJISIM Kypca U TPOBOAMUTCS MO OKOHUYAHMM M3YyYECHHUs MaTepuaia MOAYJs B
3apaHee yCTAaHOBJICHHOE BpeMs. PyOexHBIi KOHTPOJIb MPOBOAUTCSA C LEIBIO
ompeJeieHNs] KauecTBa YCBOEHHS MaTepuajia y4eOHOro MojyJis B IenoMm. B
TEYEHUE CEMECTpPa IPOBOIUTCS MPU MAKUX KOHMPOJIbHHIX MEPONPUAMUA NO

zpaghuxy.

B xauectBe hopm pyOEKHOTO KOHTPOIIS MOXKHO UCIIOJIb30BATh TECTUPOBAHHE
(MMCbMEHHOE MM KOMITBIOTEPHOE), MPOBEIEHNE KOJIJIOKBUYMA MM KOHTPOJIbHBIX
paboT. Beinonusembie pabOThI JOKHBI XPaHUTHCS Ha Kadeape TEUEHUN yueOHOTro
roja u no TpeOOBaHUIO IPEJOCTABIATECSA B YIIpaBJIeHHE KOHTposl kadecTta. Ha
pyOeKHbIE KOHTPOJBHBIE MEPOIPUSATUS PEKOMEHIYETCS BBIHOCUTH  BECh
IPOrpaMMHBINA MaTepuan (Bce pas3/iesbl) M0 AUCHUILINHE.

Kpumepuu chopmuposanusn ouenox no KOHmMpoabHbIM MOYKAM (KOHMPOIbHbIE
padomol; KOAI0KEUYM)



(7 6anmoB) - cTaBUTCA 3a PabOTY, BEITIOJHEHHYIO MOJTHOCTHIO 0€3 OIMMOOK U
HEJ0YETOB; OOydYallMUiCs  JEMOHCTPUPYET 3HAHME  TEOPETUYECKOro U
MPAKTUIECKOTO MaTepraja Imo TeMe MPaKTUIECKOi padoThl, pemeno 100% 3amayq;

(5 6ayma) — craBuTCs 32 paboTY, BBIOIHEHHYIO MMOJIHOCTHIO, HO TIPH HATUYUH
B Heill He Oosiee OJHOM HerpyOoil OImMOKM W OAHOrO HeJodeTa, He Oojee Tpex
HenouetoB. OOyuwarommiics JIEMOHCTPUPYET 3HAaHHME TEOPETHUYECKOro U
NPaKTUYECKOr0 MaTepuayia [0 TeMe NpPaKTU4YeCKol paloThl, JomycKas
HEe3HAUMTeNIbHbIE HETOYHOCTH IIPU PELICHUH 3a/1a4, perieno 70% 3anay;

(3 6amna) — craBuTCs 3a paboTy, eciu 0akaiaBp MPABUILHO BBITIOJHUI HE
MeHee 2/3 Bcel paboThl WM JOIMYCTHI HE 0oJiee OJHON IpyOOil OMMOKU U BYX
HEJI0YeTOB, HE Ooyiee OJHOM TpyOO M OgHOM HerpyOoi ommoOKu, HE OoJjiee Tpex
HErpyObIX OIMOOK, 0JTHOM HerpyOoi. O0yuaromuics 3aTpyIHIETCS ¢ MPABUIILHON
OLICHKOM MpeI0KEHHOM 3a/1auu, 1aeT HEMOJHBII OTBET, perieHo 55% 3anau

(Menee 3 6aIOB) — CTaBUTCS 3a pabOTy, €CIIM YUCIIO OMMOOK W HETOYETOB
MPEBBICUIIO HOPMY JUTSl OIICHKH 3 WJIM TIPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bcel padoThI.
OOyuaromuiics 1aeT HEBEpHYIO OLEHKY CUTyaluu, peteHo MeHee 50 % 3aau.

Kpumepuu ¢popmuposanus oyenox no mecmoswvim 3a0aHuam:

(3 6amma) — moy4ar0T 00yYarOIIHECs C TIPABMIIBHBIM KOJTMYECTBOM OTBETOB
Ha TecTOBbIE BOIPOCHI. BeinmoaneHno 100 % npeanoKeHHbIX TECTOBBIX BOIIPOCOB;

(26am1a) — moaydaroT oOydYaromuecs ¢ MpaBUJIbHBIM KOJUYECTBOM OTBETOB
Ha TecToBble BOIpochl — 80 —99 % oT o6mero o0beMa 3aJaHHBIX TECTOBBIX
BOITPOCOB;

(1 6anma) — moy4aroT 00ydJarOIIHeCs C TPABHUIIBHBIM KOJTMYECTBOM OTBETOB
Ha TecToBBIe BOMpochkl — 60 —79% ot oOmero odobema 3aTaHHBIX TECTOBBIX
BOIIPOCOB;

(0 6amm) — momy4aroT oOyJaronuecs MpaBUILHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOmpochkl — MeHee 40-59 % ot obmero o0beMa 3aJaHHBIX TECTOBBIX
BOIIPOCOB.

Ouenounvle mamepuanvl OjiA NPOMENHCYMOUHOU ammecmayuu. I[lenvio
NPOMENCYMOUHbIX ammecmayutl TI0 JUCIUIUIMHE SIBJISICTCS OIICHKA KadyecTBa
OCBOCHHMS JIUCIMILIMHBI O0yYarOIIMMHUCS.



[IpomexyTouHast  arrectanus  NOpeaHa3HadeHa IS  OOBEKTHUBHOIO
NOATBEPKACHUS M OIEHUBAHUSA JOCTUTHYTBIX PE3YyJbTaTOB OOYyYEHHUS IOCIE
3aBEPIICHUSI W3YyYEHUs NUCUUIUIMHBI. OCYHIECTBISIETCSI B KOHIIE CEMECTpa U
MpEACTaBIsIeT CcOOOM WTOTOBYIO OIICHKY 3HAaHWUW 10 JOUCHHUILIMHE B BHJC
MIPOBEJCHUS SK3aMEHA.

[TpomexxyTouHasi aTTeCTallds MOXKET MPOBOJIUTHCS B YCTHOM, MUCHMEHHOM
dbopme, u B popme TecTupoBanus. Ha mpoMexyTouHy 0 aTTecTaliuio OTBOJUTCS 10
30 GaIoB.

Kpumepuu popmuposanus oyenok no npomexcymouHoil ammecmayuu:

«omauunoy (23 06amioB) — MOMYy4YarOT OOydYaroIIHecs, KOTOpble CBOOOIHO
OPUEHTHUPYIOTCS. B MaTepuajie W OTBeuHalT 0e3 3arpyaHeHuil. OOyuaromuiics
CIocOO€H K BBITIOJIHEHUIO CIIOKHBIX 3aJIaHUi, TTOCTAaHOBKE 11eJIei U BBIOOpE MyTei
ux peanuzanuu. Pabota BbIMoIHEHA MOJHOCTHIO 0€3 omubok, pemeno 100% 3anauy;

«xopowoy (17 6aJ7IOB) — MOTy4yaroT 00yJaroIuecs, KOTOpble OTHOCUTEIIBHO
MOJIHO OPUEHTUPYIOTCS B Marepuayie, OTBEYAlOT 0e3 3aTpyAHEHHM, JIOMyCKaloT
HE3HAYUTEIHHOE KOJIMYECTBO OMMOOK. OOydaromuiicss crnocoOeH K BBIMOTHEHUIO
CIIOXHBIX 3a7aHuid. PaboTa BBITIOSHEHA TIOJTHOCTHIO, HO UMEIOTCS HE 00JIee OHOM
HerpyOol OmMOKN M OJHOTO HejoueTa, He Ooree Tpex HemaodeToB. JomyckaroTces
HE3HAYUTEIbHbIE HETOUHOCTH MPHU pelieHnuH 3a1a4, pemeno 70% 3anay;

«yoosnemeopumenvno» (12 0amnoB) — modydaroT oOydwaromuecs, y
KOTOPBIX HEIOCTAaTOYHO BBICOK YPOBEHb BIJIAJICHUSI MarepuajioM. B mporecce
OTBETa Ha JK3aMEHE JOIMYCKAIOTCS OIMMOKH W 3aTPYJHEHUS TPU H3II0KCHUH
MaTtepuasia. OOyJaronuiicsi MpaBUILHO BHITIOJHUI HE MeHee 2/3 Bcelt paboThl Win
JIOIYCTUJ HEe OoJiee OJHOM TpyOOl OMMOKM U JBYX HEIOYETOB, HE Oosee OJHOMN
rpy0oii U omgHOW HerpyOoil ommobOKu, He 0oyiee TpeX HErpyoObIX OIIMOOK, OJHOMU
HerpyOoi. OOyJaromuiicss 3aTpyIHICTCS ¢ PaBUIBHON OLICHKON MpeII0KEHHON
3aJlauu, JaeT HEMOIHBIN OTBET, peiieHo 55% 3anay;

«HeyooesnemeopumenbHoy (MeHee 12 0aIOB) — MOMydYarOT 00ydJaroIIrecs,
KOTOpBIE JIOMYCKAIOT 3HAYMTENbHbIE OmMMUOKH. OOyJaromuics WMeeT JIHIIb
HAYaJIbHYI0 CTETICHh OpPHEHTAIlMd B MaTepuaje. B pabore 4uciao ommoOoK u
HEJI0YETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3 WM MPaBWJIBHO BBIMIOJHEHO MEHEE
2/3 Bceit pabotTel. OOywaromuics 1aeT HEBEPHYIO OLIEHKY CHUTYallud, PEHIeHO
menee 50% 3anau.



lleJlbIO npoOMmMesNCYymoUHblX ammecmauuﬁ 110 AMCHUIINIIMHE ABJISACTCA OLICHKA
KadyeCTBa OCBOCHU JUCLHUITIIMHBI 06y‘-IaIOH_[I/IMI/ICSI.

I(pumepuu OUEHKU Kauecmea oceoenus ()ucuunﬂuubt

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUUECKOE CONEPIKAHNE
Kypca OCBOEHO MOJHOCTHIO, 6€3 TPOOEIoB, HEOOXOAUMBIC MMPAKTUUECKUE HABBIKU
paboThI C OCBOEHHBIM MaTepuasioM chopMupoBaHbl. Bee mpenycMoTpeHHbIe
nporpamMmoit o0y4deHus: yueOHbIe 3a/laHUs BBITIOJHEHbI, KAU€CTBO UX BBHIMOTHEHUS
OILICHEHO YMCJIOM 0aJIoB, OJM3KUM K MakcuManbHOMY. Ha sk3amene cTyaeHT
JEMOHCTPUPYET IITyOOKHE 3HAHMS TPETyCMOTPEHHOTO IIPOrpaMMOi MaTepuania,
YMEET YeTKO, JTAKOHUYIHO U JIOTHYECKH TTOCIICIOBATEIIFHO OTBEYATh HA
MOCTABJICHHBIEC BOIIPOCHI.

Ouenka «xopouto» — om 81 0o 90 6ann106 — TEOPETUUECKOE COJICPIKAHUE
Kypca OCBOEHO, HE0OXOIUMbIE TTPAKTHUECKHE HaBBIKA Pa0O0THI CPOPMUPOBAHBI,
BBITIOJTHEHHBIE yUeOHBIC 3a/1aHUs COAep)KaT HE3HAUUTENIbHBIC oImnOKkK. Ha
AK3aMEHE CTYJIEHT JEMOHCTPUPYET TBEPI0€ 3HAHUS OCHOBHOTO (IIPOrPaMMHOTIO)
MaTepualia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATH
Ha TIOCTABJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUIECKOE
coJiepKaHuE Kypca OCBOCHO HE MOJTHOCTHIO, HEOOXOIUMbIE MPAKTHUCCKUE HABBIKH
paboTbl chOpMHUPOBAHBI YACTUYHO, BBIOJHEHHBIC y4E€OHBIC 3aJaHusl COJAEpXkKaT
rpyoble ommbOku. Ha »5k3aMeHe CTyJIEeHT JEeMOHCTPUPYET 3HAHHE TOJbKO
OCHOBHOI'O MaTepuaja, OTBEThl COJEPKaT HETOYHOCTH, CI1ab0 apryMEeHTUPOBAHBI,
HapyIIeHa MOCIeA0BATEILHOCT U3JI0KEHHUS MaTepraa

Ouenka «HeyooesiemeopumebHo» — om 36 0o 60 6annoe — TeOPETUUECKOE
coJiep)KaHHe Kypca HE OCBOCHO, HEOOXOIUMbIC MPAKTUUCCKHE HABBIKK PaOOThI HE
c(hOpMHUPOBaHbI, BBITOJHCHHBIC YUYEOHBIC 3aJlaHUs COJEpkKaT TpyOble OIIMOKH,
JOTIOJTHUTEIbHAS CAMOCTOSITENIbHAsI paboTa HaJl MaTeprajIoM Kypca He MPUBEIET K
CYIIIECTBEHHOMY TIOBBIIICHUIO Ka4yeCTBAa BBITOJIHCHHUS Y4YeOHBIX 3amanmii. Ha
PK3aMEHE CTYACHT AEMOHCTPUPYET HE3HAHWE 3HAYUTEIIPHONW YaCTH MPOTPAMMHOTO
Marepuaja, CyIIeCTBCHHbIC OIIMOKM B OTBETaX Ha BOMNPOCHl, HEyMEHHE
OPUEHTUPOBATLCS B MaTepHase, HE3HAHNUE OCHOBHBIX MOHITHH JUCIUTIIUHBI.



Takum 00pazom, BBITIOJHEHUE THUIOBBIX 3a/laHWM, MPEICTABICHHBIX B
pasnene 5 «OneHOYHBIE MaTepHaibl s TEKYIIErT0o U PyOeKHOTO KOHTPOJIS
yCIEBAEMOCTH M  TMPOMEKYTOYHOW  aTTeCTalluW»  TO3BOJHUT  OOECTICYUThH
CIIOCOOHOCTh KPUTHYECKH OLEHUBATH IMPEJIaraéMble BAPUAHTHI YIPABICHUYECKUX
pemieHuil W pa3pabaTbiBaTh U OOOCHOBBIBATH  MPEJIOKEHUS IO  UX
COBEPIICHCTBOBAHUKD C  YYE€TOM  KPUTEPHUEB  COLMAIBHO-3KOHOMHYECKOU
3(p(PEKTUBHOCTH, PUCKOB U BO3MOKHBIX COLMAIBHO-DKOHOMUYECKUX MOCIEICTBUN
Y HamnpaBJICHO Ha (POPMHUPOBAHUE KOMITETCHIIHM.

OueHouyHbIEe MATEPHAJIBI

L.XUMHNYECKOE PABHOBECHE B 'OMOT'EHHBIX CUCTEMAX(koHTpOIUpyeMble
KOMIETEHIMH )
KommnuiexkcHas nesb pasjaena

I/I3yquHe OCHOBOIIOJIararommux TCOPECTUICCKUX OCHOB KAYCCTBCHHOT'O U
KOJINYCCTBCHHOI'O XUMHUYCCKOI'O aHaJIn3a. yFJ'Iy6J'I€HI/Ie 3HAHUH 0 XMMHYECKOM PaBHOBCCHU U
HpI/IO6pCT€HI/I€ HAaBBIKOB pacydcTa COCTaBa paBHOBCCHBIX MHOI'OKOMIIOHCHTHBIX CUCTCM.
I/IByquI/IC AHAJIMTHYCCKHUX XUMHYCCKHUX MCTOJ0B Ka4YCCTBCHHOI'O aHaJIn3a. O6y‘leHI/I€
INEPBUYIHBIM HABBIKAM aHAJIMTHYCCKOI'O SKCIICPUMCHTA.

1.1 AHanuTn4yeckass XuMHs KaK HayYHasi JUCHUIIJIMHA. XuMHUYecKoe PaBHOBECHE
BOl'lpOCbl, H3yvdyaeMbi€ Ha JICKIIUMN

3amaun  aHATUTHYECKOW XUMHHU. TpeOoBaHMS, TMPEIbsIBIIEMbIE K aHATUTUYECKUM
peakuusM U peareHTaMm. XapaKTepUCTUKU AaHAJUTUYECKUX peakuuil. UyBCTBUTEIBHOCTD:
OTKpbIBAa€MBI ~ MMHHUMYM, MHHHUMAalbHas  KOHLEHTpalus, NpeAeiabHOe  pa3z0aBiieHHeE.
CrenuduuHOCTh, N30MpaTeTHLHOCTh. CHCTEMAaTHUECKUI U JPOOHBINA METO/IbI aHAJIH3a KaTHOHOB.
[lonsiTne o rpynmoBoM peareHTe. AHaIUTHYECKHE KiacCU(UKAlUM KaTHOHOB M aHHOHOB.

KucnorHo-ocHOBHAs KJ'IaCCI/I(i)I/IKaI_[I/IH KaTHUOHOB.

3aKoH JIEHCTBYIOIIMX MAacc — OCHOBa OINMCAaHUS XUMHYECKUX paBHOBecuil. KoHcTaHTa
XHUMHAYECKOro paBHOBecHs. KoHCTaHTBI 00pa3oBaHMsS W HMOHHM3AIMU, OOIIME M CTyIEHYATHIC,
TEPMOJMHAMHYECKHE M KOHIEHTpaluuoHHbIE. [loBeseHrne >IEKTPOIUTOB U HEIJIEKTPOJIUTOB B
pactBopax. Teopusi [lebas — Xrokkens. AKTUBHOCTb M KOI(PQPUIMEHT akTUBHOCTU. CBS3b
TEPMOJMHAMMUYECKON M KOHLEHTPALMOHHBIX KOHCTAHT XMMHUYECKOro paBHOBecusd. OnucaHue

CJIOXHBIX paBHOBecHi. OOIIast 1 paBHOBECHASI KOHIICHTPAIIUU. Y CIOBHBIC KOHCTAHTHI.

Bonpocel, u3yuaemblie caMOCTOATEILHO



° HUctopus pa3BuTUS HU COBPEMEHHOE COCTOSHME. THIIBI pEeakiui, HW3y4aeMblX B
KagecTBeHHOM aHanu3e. CrocoObl TOBBIMICHHUS] YyBCTBUTEIBHOCTH M HM30MPATEIbHOCTH
AHAJIMTUYECKUX PEaKIUi.

. W3yuenne KNCIOTHO-OCHOBHOM M aMMHUadHO-(ochaTHON KiTacCupUKaIHii KATHOHOB.

o [TonsiTue 3nexTponuTuyeckoi aucconnanuu. CuibHbe U ciadble 31eKTpoauThl. CTeneHb
NIEKTPOJINTUYECKON JUCCOLUALINH.

Bomnpocs! 115t camonpoBepKu:

o KakoBbI OCHOBHBIE 3314l KAYECTBEHHOI'O ¥ KOJMYECTBEHHOTO aHanu3a’

. Yro Takoe aHAJIMTUYECKUE PEareHThl U KaKOBbI TPEOOBaHUS, IPEAbSIBIIIEMbIE K HUM?
. Yro Takoe aHATUTHYECKAsi PEaKIU U KaKOBBI TPeOOBAHUS, IPEIbSIBIIEMbIC K HEH?
o Yro Takoe 4yBCTBUTENBHOCTh AHAIMTUYECKON peakuuu?

. B yem otnmame crienuuveckoi peakuy oT n30upaTebHOM?

e Yr0 Takoe rpynnoBoi peareHt?

. Yro Takoe ApOOHBIN U CUCTEMATUYECKUN METO/Ibl aHaIu3a?

. Kakue kiaccugukanuy KaTHOHOB CYILIECTBYIOT?

e  Yr0 Takoe XUMUYECKOE paBHOBeCHE?

. Uro Takoe aktuBHOCTH? Kak OHa 3aBUCHUT OT HOHHOM CHIIBI pacTBOpa?

. Yro Takoe MOHHAs CHIIa pacTBOpa U K03 puimeHT akTMBHOCTH?

. UYro Takoe CTEeNneHb JUCCOLUALMH IEKTPOIuTa?

o Yro Takoe CHIIbHBIE U C1a0ble JIEKTPOIUTHI?

. CdhopmynupyiiTe 3aKOH AEUCTBYIONMX Macc. UTo Takoe KOHCTaHTa PABHOBECHS?

. B yem oTnnune Mex1y TEPMOJIMHAMUYECKON U KOHLIEHTPALIMOHHOW KOHCTaHTaMH?

e  Kak MOXHO MPUMEHMUTHb 3aKOH JEHCTBYIOIIMX MacC K pacTBOpaM CJIa0bIX KHUCIOT U

OCHOBaHUI1?

1. 2 Kuc10THO-0CHOBHOE paBHOBecHe
Bonpocel, n3yuyaemblie Ha JeKIIUN

[Tonsitue KucnoThl, ocHOBaHUs W amdornuta. Teopus AppeHuyca W MPOTOIUTHUECKAs
teopust bpencrena-Jloypu. JlocromncTtBa M Hemoctarku. [IpoTonuTumyeckue paBHOBECUS B
BOJHBIX pacTtBopax. CMelleHne KHUCIOTHO-OCHOBHOTO paBHOBecHs. PaBHOBecue B BOJIHBIX
pacTBopax KucioT. Cuia KucaoTbl. KOHCTaHThI KUCIOTHOCTH, CTENEHb JUCCOLIMALINH.



Bbruucnienne pH  pacTBOpoB  CHIBHBIX W cHaObIX  OAHOOCHOBHBIX — KHCIIOT.
[IpoTonuTuyeckne paBHOBECHS B BOAHBIX pacTBopax am@onutoB. Berumcnenne pH pactBopos
ambonuToB (KUCJIBIE COJNHM, AMHUHOKUCIOTHI). IIpoTonuTtuyeckue paBHOBECHs B BOJHBIX
pacTBOpax CcMecedl KHCIOT H CMeceil ocHoBaHmid (cmibHOe+cimaboe). Vcmonp3oBaHue
OanaHCOBBIX ypaBHeHUU ajs pacuera pH. ['maponus kak 4acTHBIM ciaydail MPOTOIUTHYECKOTO
paBHOBECHSI.

5. Bydepubie pacTBOpbl B aHaIUTHYEeCKOW XxuMuu. Mexanusm neiictBus. Pacuer pH u
NpUroTOBIeHHE Oy(EepHBIX pacTBOPOB. bydepHas eMKoCTb.

BOIIpOCBI, n3yvaemMbi€ CAMOCTOATEC/ILHO

PaBHOBecue B BOJHBIX pacTBOpax ocHoBaHUM. Cuina ocHoBaHU. KOHCTaHTBI OCHOBHOCTH,
cTeneHb aucconuanuu. Beraucienwe pH pacTBOPOB CHIIBHBIX U CIHA0OBIX OJHOOCHOBHBIX
OCHOBaHUM.

[IpoTonuTHueckre paBHOBECUS B BOAHBIX pAcTBOPAX MHOIOOCHOBHBIX KHCIOT H
ocHoBaHui. CriocoOb! Beiuncienus pH.

3aKoH NEHCTBYIOIIMX Macc U sBIIEHUE Tupon3a coneid. Pacuér 3nauenuit pH pactBopos
coJieli, 0Opa30BaHHBIX CJIA00W KUCIOTOW M CWJIBHBIM OCHOBaHWEM, CIa0bIM OCHOBaHUEM U
cwibHOM Kucnotoil. KoHcranrta u crenens ruapoiunza. CMelieHne paBHOBECHS TP THAPOIIHU3E.
@axTophl, BIMSIOLUIME HA CTENEHb T'MAPOIW3a. YCUIEHHWE M IoJaBieHHe ruaposnsa. Poib
TUIPONIN3a B aHAIIK3E.

Bomnpocs! 1J1si camonpoBepKu:

KakoBbI cOBpeMeHHbIE MPEACTABICHUS O KUCIOTHO-OCHOBHBIX PaBHOBECHUSIX?

Yro Takoe KUCI0Ta U OCHOBaHUE.

YeM OTIUYAIOTCS CUIIBHBIE TIEKTPOIUTHI OT CIAa0bIX?

Uro takoe pH pactBopa?

Kak paccuutaTth pH B pacTBOpax CHIBHBIX U CIA0bIX KHCIOT U OCHOBAHUMN?

UYro takoe OydepHbie pacTBopbl? KakoBbl MX CBOICTBA U MEXaHU3M JIeHCTBUA?
[IpuBenuTe mpuMepbl UCTIOBL30BaHUs Oy(EpHBIX PaCTBOPOB.

Kax paccuurats pH anerarnoro OydepHoro pactBopa?

Kak mporekaer ruaponus coiyield, oOpa3oBaHHBIX CIIa0bIM OCHOBAaHHUEM U CHIBHOM
KHCJIOTON?

Kak mporekaer ruaponus conedf, 0Opa3oBaHHBIX CHIBHBIM OCHOBAaHHUEM M CJa0oi
KHUCJIOTOM?

Urto Takoe KOHCTaHTa TMJIPOJIN3a, CTETICHb THApOIH3a’?

Kax mpousBectu pacuet pH pactBopa ruiposiu3yromieics coau?

Kakue (akTopsl BAUSIOT HAa CTENEHb TUAPOIH3a?

Kak MOXHO yCHUJIUTD WJIH MOJAABUTH THIIPOIH3?

KaxkoBa posib ruaponausa B ananusze?

2 XUMHNYECKOE PABHOBECHE B I'ETEPOI'EHHbBIX
CUCTEMAX



2.1 Xumuyeckoe paBHOBeCHE B CHCTEME PACTBOP-0CAT0K
Bonpocsl, u3yyaemble Ha JIEeKIHH

HpOI/ISBeI[CHI/Ie PaCTBOPUMOCTH — Kak BakKHEHIasgs KOHCTaHTa IreTCPOrcHHoOIro
PaBHOBCCH. CBs3p TEPMOANHAMHUYECCKOI'O U YCJIOBHOI'O IPOU3BCACHUSA PACTBOPUMOCTH.

PactBoprMocTh. BriBoa (hopMysibl 1Sl BEIYMCIICHUS HOHHOM, MOJIEKYJISIPHON M 00
pactBopuMocTU. (DaKTOpHl BIMAIOIME HAa CMEILIEHUE TE€TEPOr€HHOIO paBHOBeCHs. BiusHue
OJIHOMMEHHOI'O HMOHAa Ha pPacTBOPUMOCTb MaJOpPACTBOPUMBIX COCIMHEHHMH. BnusHue
KOHLICHTPAlMU IOCTOPOHHETO CUJIBHOI'O AJIEKTPOJINTAa HA PACTBOPUMOCTH MaJIOPACTBOPHMBIX
coenuHEeHU. BnusHue  KOHKypupyromel  peakuud  (KHUCIOTHO-OCHOBHOW  peaKIuw,
KOMILJIEKCOOOPa30BaHUs, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHOW peakluh) Ha pPacTBOPUMOCTb
MaJjopacTBOPUMOTIO COECIUHEHHS.

Bonpocekl, u3yuaemblie caMOCTOATEILHO

[lepeBoa OmHUX ManOpPacTBOPUMBIX COEIWHEHUHN B Apyrue. PacTBopuMOCTh — OCHOBa
JPOOHOr0 OcCaXJeHus. YcjaoBHe 00pa3oBaHMs ocajka. BiusHue KoimdecTBa ocaguTels Ha
MOJTHOTY OCAXJICHUS.

Teopernueckue  OCHOBBI  CyJdb(QUIHOW  (CEPOBOJIOPOAHOM)  KJIACCHU(HUKAIIHH.
TeopeTrueckne OCHOBBI KHCIOTHO-OCHOBHOHM Kiaccudukamuu (pasmencaus 4 u 5, 5 u 6
AHAIMTHYECKHUX TPyI). TeopeTuueckrue OCHOBBI OCAKIACHUS XJIOPHIIOB.

Bomnpocs! 1J1a camonpoBepku:

o Kak npowusBeieHue pacTBOPUMOCTH MajOpacTBOPUMOIO COEJAMHEHHS CBS3aHO C €ro
PacTBOPUMOCTHIO?

KakoBbI yci10BuUs BBINIAICHUS OCaIKa?

Kak Ha pacTBOpeHUE 0cajKa BIUSIOT CHIbHBIC KHCIIOTHI,

Kak Ha pacTBOpeHHE 0cajiKa BIUSIOT PEAKIIMUA OKHCICHHUSI-BOCCTAHOBIICHMS?

Kak Ha pacTBOpeHHE 0cajKa BIUSIOT PEaKIMi KOMILIEKCOOOpa30BaHus?

Kak Ha pacTBOpeHHUe 0cajKa BIMSET CMEHA PACTBOPHUTEIIS?

Yro Takoe «coseBoit apperT»?

2.2 MeTtoabl pa3jaejieHls ¥ KOHIEHTPUPOBAHUS
Bonpocel, u3yuyaemblie Ha JeKIIUN

AOCOIIOTHOE M OTHOCHUTENbHOE KOHIIEHTPUPOBAHUE, I'PYNIIOBOE M HHAMBHUAYaIbHOE
pazaenenue. Koncranra u koapuureHT pacnpeaeneHus, CTerneHb U3BIeUYeHUs, KO3 OUIIUEHTHI
pazzeneHusl 1 KOHLEHTPUPOBAHUS — KOJIMUECTBEHHbIE XapaKTEPUCTUKU METOJOB PA3ACICHUS U
KOHLIEHTPUPOBAaHUSA. DKCTPAKLUU — KaK METOJ pa3/ejeHHs] U KOHLEHTpupoBaHHs. OCHOBHbIE
HOHATUA  (IKCTPAareHT, HKCTPAKLUOHHBIM pEeareHT, pedKCTpakuusi) M KOJIMYECTBEHHBIE

XapaKTepUCTHKH  pasfesieHust (KOHCTaHTa W Kod(pduuueHT pacnpeneneHus, CTENeHb



I/ISBHe‘leHI/IH). CyH_IHOCTB HepHOHquCKOﬁ OKCTPAKIIUH. YcnoBus IMPOBCACHUA OKCTPAKOHUH H

THUIIBI SKCTPArupyEMBIX COCTUHEHUM.

Xpomarorpaduss — Kak METOJA pasJeleHus] W KOHIeHTpupoBaHus. Kiaccudukarum
xpomatorpaduueckux MetofoB. OCHOBHBIE XpomaTorpaduueckue napamerpsl (Bpems U 00beM
yaepkuBaHus, KOI(QQHUIMEHTH  3aMEJICHUS W PACIPEACICHUS, CEIEeKTUBHOCTh U

xpomaTtorpauueckoe  pa3pelieHue). [TnockoctHass ~ xpomartorpadus. TpeboBanus,
NpeabsBIsieMble K HOCHUTENSIM M TOABMKHOM (aze. Rf — ocHOBHas XapakTepuCTHKa
COpOLIMOHHBIX ~ CBOWMCTB  CHUCTEeMbl M TOABM)KHOCTH  KatuoHOB.  CoBpeMeHHbIE

XxpoMarorpadudecKre METOIbI HCCIIEIOBAHUS M aHAIIN3A.

BOIIpOCBI, n3yvaemMbi€ CAMOCTOSATEC/ILHO

Vcnonb3oBaHue METOJIOB pa3feieHUs W KOHLEHTPUPOBAHMsS B aHAJINW3E pealbHbIX
00beKTOB. OpraHNyYecKue pacTBOPUTEINN, UCIIOIb3yEeMbIe B KauyecTBE AKCTpareHToB. CKOpPOCTh
9KCTpakuuu. Mcnoap30BaHue SKCTPAKLUK U1 Pa3/IeIeHUs] CMECU KaTHOHOB.

Pa3znenennie u oOHapyKeHHE KaTHOHOB C MCMOJIb30BAaHUEM OyMakHON XpomaTtorpaduu.
CriocoOsI POSIBIEHUS] XPOMATOTrpaPUUECKHUX MSATEH.

Bomnpocs! 1Jis camonpoBepku:

o B 4yem cymHOCTh METO/A SKCTPAKIINAN?
Jlaiite ~ ompeleneHUs  TOHATHAM  KOHCMAHMA — pacnpedeienus,  Kodgguyuenm
pacnpedeﬂeHuﬂ CmeneHu usejiedeHus
Uro Takoe sKkcTpareHT?
Kaxoit mporiecc Ha3bIBaIOT PEIKCTPAKITUECH?
KakoBbl mpaBuiia BeIOOpa dKCTpareHTa’?
Uewm ompezensercs CKOPOCTh IKCTPAKIMU?
UTo NeXHUT B OCHOBE KAYECTBEHHOT'O XpoMaTorpaduyeckoro aHanmza?
Ha uem ocHOBaH KOMUYECTBEHHBIN XpomaTorpaduueckuii aHamm3?
Jlis 4yero npenHa3Ha4YeHbl MOJBUYKHBIE U HEINOJABIKHBIE (Pa3bl B XpoMaTrorpapuieckux
MeTo1ax?
BOITPOCHI KOJUIOKBUYMA Ne 1

1. 3axon neiictByromux macc. KoHCTaHTa XMMHUYECKOro paBHOBeCHS. AKTUBHOCTb U
k03 unment axktuBHOCTH. CBS3b TEPMOIMHAMHYECKOW M KOHIIEHTPAMOHHOW KOHCTaHT
XUMHUYECKOIO PAaBHOBECHS.

2. Tunsl KOHCTAHT XUMHUYECKOIO paBHOBECHA. KoncTanTel O6p330BaHI/I$I 1 MOHMH3AIIUHU,
O6HII/I€ " CTYIICHYATBIC, TCPMOJUHAMHWYCCKUC 1 YCIIOBHBIC.

3. KucnorHo-ocHoBHOoe paBHOBecHe. [loHATHE KHUCIOTHI, OCHOBaHHA W aM{QOJIHTA.
Teopust Appenuyca u npotosnutudeckas reopust bpencrena-Jloypu. JloctonHCTBa 1 HEJOCTATKY.

4. KuciaotHo-ocHOBHOE paBHOBecHe. Poiib pacTBOpUTENS B IPOTOJUTHUECKUX PEAKLIMSX,
Ki1accupukanus pactBoputesiell. AMGUIPOTHBIE PACTBOPUTEIN. 3aBUCUMOCTh CHIIBI KHCIIOT U
OCHOBAaHUH OT CBOMCTB PACTBOPUTEII.

5. Cumnma xucinor W ocHoBaHui. KOHCTaHTHEI KHCIOTHOCTM M OCHOBHOCTH, CTEIICHb
noHu3anuu. KOHCTaHTa aBTONMPOTOJM3a PACTBOPHUTENS KaK IPOM3BEICHHE KOHCTaHT



KHCJIOTHOCTH M OCHOBHOCTH CONPSDKEHHOW KHCJIOTHO-OCHOBHOW mapbl. Hupenupyromee u
mddepeHmpyromee 1eiicTBUe paCTBOPHTEIS.

6. HpOTOJ’II/ITI/I‘leCKI/IC paBHOBECHA B BOIHBLIX PaCTBOpPAx. Cuitla KMCJIOT ¥ OCHOBaHMIA.
KoHcTaHTBI KHCIIOTHOCTH B OCHOBHOCTH, CTCIICHb JUCCOL AN,

7. PaBHOBecue B BOJHBIX pacTBopax KucioT. Cuiia KuciaoTbl. KOHCTaHTBI KUCIOTHOCTH,
CTETeHb qucconuanuu. Beraucinenne pH pacTBOPOB CHIIBHBIX U CIIA0BIX OJHOOCHOBHBIX KHCIIOT.

8. PaBHOBecume B BOJHBIX pacTBopax ocHoBaHud. Cuiia ocHoBaHui. KoHCTaHTHI
OCHOBHOCTH, CTE€INEHb Juccoluanvu. Beruucnenue pH pacTBOpOB CHIIBHBIX M ClHa0BIX
OJIHOOCHOBHBIX OCHOBAHUU.

9. IlpoTonuTHYeckue paBHOBECHS B BOAHBIX pacTBopax am(ponuToB. Beramcienne pH
pacTBOPOB aM(OJIUTOB (HA IPUMEPE KUCIIOW COJIH).

10. [Iporonutuyeckue paBHOBECHS B BOJHBIX pacTBopax amdonuTtoB. Beruncienune pH
pacTBopoB am(ponuTOB (Ha MPUMEpPEe AaMUHOKHUCIIOT).

11. Peakumu ruaponusa Kak YacTHBIM Cllydall KHCJIOTHO-OCHOBHOI'O PpaBHOBECHS.
Boruncnenne pH BOAHBIX PAacTBOPOB TUAPOIM3YIOIIMXCS coyied (Ha MpuMepe  COJH,
00pa30BaHHOMN CUIILHBIM OCHOBAHUEM U CJIA00H KUCIOTOM).

12. Peakuuu ruaponu3a Kak YacTHBIM cllydail KHCJIOTHO-OCHOBHOI'O paBHOBECHS.
Bouncnenne pH BOXHBIX pacTBOPOB T'MIPONM3YIOUIMXCS cojiell (Ha mpumepe couy,
00pa30BaHHON CHIILHOM KUCIIOTOH U CIA0BIM OCHOBAaHUEM).

13. Peakmnuu KHCIIOTHO-OCHOBHOTO PaBHOBECHS B PACTBOPE COJIM, OOpa30BaHHOM ciaboit
KUCIOTOM ¥ cjabbIM OCHOBaHUEM (MOBEACHHE THAPOIU3YIOUICIHCS CcOolMM Kak amQoInTa).
Brruncnenue pH.

14. TIpoTonuThyeckue pPaBHOBECHS B BOJHBIX PACTBOPAX MHOTOOCHOBHBIX KHUCIOT U
ocHOBaHUi. KOHCTaHTHI KHCIOTHOCTH W OCHOBHOCTH, o0mme u cryneH4arbie. CrnocoObl
BbluncaeHus pH.

15. TIporonutuyeckne paBHOBECHUS B BOJHBIX PAaCTBOpAX CMECEil KUCIOT U OCHOBaHHI
(cunpHOE — cnaboe). Mcnonb3oBanue OalaHCOBBIX YpaBHEHH [t pacuera pH.

16. BydepHbie pacTBOpHI B aHATWTHYECKON XuMuu. Mexanusm neiictBusi. Pacuer pH u
PUTOTOBJICHHE OyPEepHBIX PACTBOPOB (Ha MpUMEpe KUCIIoN OydepHoit cMecn).

17. bydepnbie pacTBOphI B aHATUTUYECKON Xumuu. Mexanusm aeiictBus. Pacuer pH u
NPUTOTOBJICHHUE Oy(PepHBIX PACTBOPOB (Ha MpUMEpe MICIIOYHOMN OypepHOoit cMecH).

18. BydepHbie pacTBOpPH B aHAIMTUYECKOH XUMHU. MexaHusMm aercTBus. bydepnas
€MKOCTb.

19. KauecTBeHHbIE peakUuMu Ha KaThoHbl 1-3 rpymnm. CucTeMaTHuecKUil aHallu3 CMECH
KaTUOHOB 1-3 TPyl 1Mo KUCIOTHO-OCHOBHOM KJ1accU(UKAIIUU

[pumep U3 no reme kosiokBuyma Nel

1. Paccuuraiite pH BOAHBIX pacTBOPOB:
a) 1% u 1107 % constHOM KUCIIOTBI.



2. Paccuwuraiite pH u crenens nucconuanuy BOJHBIX PaCTBOPOB:
k) 0,1 M u 0,00005 M runpasuna.
3. HanumunTe KUCIOTHO-OCHOBHYIO peakiivio U Beruuciute pH pactBopos
r) 0,05 M Gensununa u 0,05 M xnopuaa 6eH3uanHNS B 0€3BOAHON MyPaBbUHOM KUCIIOTE.
4. Paccunrats crenens ruapoiausa u pH pactBopa:
a) cogepykaiero 2,05 r anerata HaTpus B 250 M1 BOABI.
5. PaccuuTaiiTe KoHIIeHTpaluio HoHOB H' B pacTBopax
a) 0,01 M ruapodocdara HaTpHs.
6. Paccuuraiite Oydepnyro emkocth m pH pacTBOpa, moiy4eHHOro pacTBOopeHHeM 1,5 T
rugpokcusia Hatpus U 3,0 T xjopuga aMMoHus B 250 MiT BOJIbI
7. Onummre npurorosierne S00 M OypepHOTo pacTBOpa
M) u3 2,1 M docdopnoii kucnorsl u 1,0 M ruapokcuna kanus ¢ pH=5,5 u n=0,3.
8. Paccunrath cocraB OydepHoii cmecH, criocoOHOH Tpu 1o0aBieHnu K 1 i1 aToro pacrsopa 30
MMOJTb CHJIBHOM KUCIIOTHI oaaepkuBath pH B npenenax: 9,20+0,06, ammuaunsiii Oydep
9. K 100 mi. 0,2M pactBopa KoHPO4 no6asunu 50 mi. 0,25M pactBopa KH2PO4. Paccunrars
pH nosrygennoro pacrsopa.

10. Paccunraiite, kak u3menutcs pH pacrtBopa 0,05M CH3COOH, ecnu k 1i1 3Toro pactopa
nmobasunu 0,5 moas NaCl.

11. K 20 mux 0, 20 M pactBopa ruapokcuaa Hatpus aodasieHo 30 mu 0,20 M pactBopa
muruapodocdara Harpus. Berauciute pH OydepHoii cmecn.

12. Beruuciuts pH cmecu copepxanieit 0,0002 M rugpokcua kanust u 0,05 M stunamun

13. PaccunTaTrh MOJIbHBIE JI0JIU M PABHOBECHBIE KOHIIEHTpALUU BceX yacTull B pactope 0,25 M
ruzpokapOonara Hatpus nipu pH=4 u pH=10

14. PaccuuraiiTe peasibHyl0 KOHCTAaHTY KHCJIOTHOCTH a30TucToi kuciaotel B 0,09M pactBope
HUTpaTa HaTpusl.

BOITPOCHI KOJUNIOKBUYMA Ne 2

1. KomrekcHble coequHeHus B aHanuThuueckod xumuu. Knaccuduxanums, cocrtaB u
OCHOBHBIE  XapaKTepUCTHUKU  KOMIUIEKCOOOpazoBaTenss M Juranga.  Komrmmekcel ¢
HEOPraHWYECKUMU JIMTaHJaMU.

2. Kowmmnekchl ¢ opraHMueckuMu Jmrasjgamu. OpraHudeckue peareHTbl B
AQHAJIUTUYECKOM XMMHMHM. (DYyHKIMOHAIBHO-AaHAIMUTHYECKUE U aAHAIMTUKO-AKTUBHBIC TIPYIIIBIL.
IIpaBuio Yyraesa.

3. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeAuHeHHH. CrTyneHuarble M 00Ilue
KOHCTAHTbI, KOHCTaHTbl YCTOMYMBOCTM M HECTOMKOCTH. TepMOAMHAMHMYECKas M YCJIOBHas
KOHCTaHTa yCTOWYUBOCTH.

4. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX COCIUHEHUN. 3aKOMIUIEKCOBAHHOCTh U
CPEIHEIMTaHAHOE YUCIIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX coeAuHeHui. CMelleHue
paBHOBECHS KOMILJIEKCOOOPa30BaHMs.

5. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX coequHeHud. DakTopel, BIUAIOIIHAE Ha
KOMILIEKCOOOpa3zoBaHue. Pacuer paBHOBECHBIX KOHLIEHTPALM, BIUSHUE KOHIIEHTPALUK JIMTaH/a.



6. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COe€IMHEHUH. DakTophl, BIHAIOIINE Ha
KOMIUIEKCOOOpa3oBaHue. PacueT yCIIOBHBIX KOHCTAaHT YCTOMYMBOCTM U  PaBHOBECHBIX
KOHLIEHTPALUH C y4€TOM KOHKYPUPYIOLIEH peaKliuy IPOTOHUPOBAHMS JIMTAH/1A.

7. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX CO€AMHEHHUH. (PakTopbl, BIMSIOIIME Ha
KOMIUIEKCOOOpa3oBaHue. PacueT yCIOBHBIX KOHCTaHT YCTOHYMBOCTH M PaBHOBECHBIX
KOHIICHTPAIMH ¢ y4eTOM KOHKYPHPYIOIIEH peakiiny KOMIUIEKOOOPa30BaH!sI HOHA IEHTPAIBHOTO
aToMa.

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX cCOeIMHEHUH. DakTopel, BIMAIOIINE Ha
KOMIUIEKCOOOpa3oBaHue, PacueT yCIIOBHBIX KOHCTAaHT YCTOMYMBOCTM U PaBHOBECHBIX
KOHIIEHTpALUI ¢ y4eToM 00pa30BaHMs CMEIIAHHBIX KOMILJIEKCOB.

9. Hcnonw3oBaHue KOMIIJIEKCHBIX COGI[I/IHGHI/Iﬁ C OpPraHM4YCCKHMMH W HCOPIraHUYCCKHUMH
JIMragaMu AJist O6Hapy)I(eHI/I$I, OIIpCACIICHUS, PA3ACIICHUSA U MACKUPOBAHUAA.

10. FeTeporeHHaﬂ cuctema. PaBHOBecue B cuCTeME pacTBOp-0CaI0K. HpOI/IBBGI[eHI/Ie
PaCcTBOPpUMOCTH —  KaK BaKHCHINIAss KOHCTaHTa TCTCPOTCHHOIO  PABHOBCCHHI. CBs3b
TCPMOANHAMHNYCCKOI'O U YCIIOBHOI'O IPOU3BCACHUS PACTBOPUMOCTH.

11. PaBHOBecue B cucTteMe pacTBop-ocafok. PactBopumocts. BwiBog dopmyinbl amis
BBIUMCJICHHSI HOHHOW, MOJIEKYJISIPHOM U 00IIIeil paCTBOPUMOCTH.

12. ®akTopbl BIMAIONIME HAa CMENICHHWE TeTEPOreHHOTO paBHOBecHs. BiusHue
OJITHOMMEHHOI'0 MOHA HA PACTBOPUMOCTh TPYJHOPACTBOPUMBIX COEAUHEHHIA.

13. ®akTopbl BIMSIONIME HAa CMEIIEHUE TETePOreHHOI0 paBHOBECHS. BiusHue
KOHIIGHTPAIlMd TTOCTOPOHHETO CHJIBHOTO 3JIEKTPOJIMTA HAa PAaCTBOPHUMOCTH MaJIOpPaCTBOPHUMBIX
COEIMHEHUH.

14. ®axTopsl BIMSAIONIME HAa CMEIICHHE TETEPOreHHOTO paBHOBecHs. BrusHue
KOHKYpUPYIOILIEH peaklid Ha PacTBOPUMOCTh MajJOpacTBOPUMOrO COEIUHEHHS (Ha MpUMeEpe
KOHKYpUPYIOIIEH KUCIOTHO-OCHOBHON PEAKIIHH).

15. ®akTopsl BAMSIONIME HAa CMEIIEHHWE TEeTepOreHHOro paBHOBecus. BiusHue
KOHKYpUpPYIOILIEH peaklid Ha PacTBOPUMOCTh MajOpaCTBOPUMOIO COEIMHEHUs (Ha MpUMEpe
KOHKYPUPYIOIIEH PeakIi KOMITJIEKCOOOpa30BaHNUs).

16. @axTophl BIMSIOIIME HAa CMEIIEHUE TETEPOreHHOro paBHOBecus. BiusHue
KOHKYpUPYIOILIEH peaklid Ha PacTBOPUMOCTh MajOpaCTBOPUMOIO COEIMHEHUs (Ha MpUMEpe
KOHKYPHPYIOILEH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEAKIINN).

17. PaBHOBecue B cucCTEME pacTBOp-ocanok. IlepeBojy OOHHMX MaJIOPaCTBOPHMBIX
COCMHEHUH B IpyTHeE.

18. PaBHOBecue B cucTeMe pacTBOpP-OCAZOK. YcloBUE OOpa3oBaHus ocaaka. I[lomnoe
(KOJIMUECTBEHHOE) OCcakeHrne. PacTBOPUMOCThL — OCHOBA APOOHOTO OCAXKICHUSI.

19. PaBHOBecMe B CHCTEME paCTBOP-OCAIOK. TeopeTHdecKue OCHOBBI CYIb(HIHON
(cepoBOIOPOIHOM) KIacCU(DUKAIUH.

20. PaBHOBecue B cHCTEME pacTBOP-OCAJOK. TeopeTudyeckue OCHOBBI KHUCIIOTHO-
OCHOBHOH KJIacCH(pHKAIMU (Ha IpuMepe pasaesieHus 4 1 5 aHANUTUIECKUX TPYTII).

21. PaBHOBecMe B CHCTEME pacTBOP-OCaZOK. TeOopeTHYecKHe OCHOBBI KHCIOTHO-
OCHOBHOM Kitaccudukanuu (Ha mpuMepe paszesieHus S u 6 aHaTUTHYECKUX TPYIII).



22. PaBHOBecHE B CHCTEME PAaCTBOP-OCAJIOK. YCIOBHME 00pa3oBaHuUsl ocajka. BiusHue
KOJIMYECTBA OCQJUTENsI HAa IIOJIHOTY OCAXJICHHUs. BBIYUCIICHWE ONTUMAIBHOTO KOJMYECTBa
OCaJMTEIsl B CITydae 00pa30BaHMsI CIIOXKHBIX aCCOIIMATOB.

23. TeOpeTI/I‘leCKI/IC OCHOBBI Pa3CJICHUA KaTUOHOB 110 KUCJIOTHO-IICJIOYHOMY MCTOY.

Ipumep U3 no Treme ko10KkBHYMa Ne2

1. K 100 max 0,05 M Hg(NOs3), npubasmwm 2,338 r NaCl. PaccumraTth paBHOBECHBIC
KOHIICHTPAI[MK HOHOB B TMOJIyYEHHOM PaCTBOPE.

2. BbIYHCIHTH PABHOBECHYIO KOHIICHTPAIMIO JIMIAaHAA W PAaCTBOPUMOCTH (MOJIB/J) oOcajaka
Zn(OH), BenencTsue obpasoanus komiuiekcos Zn(NHs)s*" 50,01 M NH.

3- Paccuurars MMPOU3BCACHUEC paACTBOPUMOCTHU, €CJIIU B 100 m BOJbI paCTBOPHUMOCTL COCTABJIACT
9,6 + 10° r Fe(OH)s.

4. Beruncnuth 1 cpaBHUTH pactBopuMocth CaF» B Boze, B 0,1 M NH4F u B 0,1 M CaCl.

5. K 100 mn Haceimennoro pacteopa BaSO4 mpubasunu 10 mu 0,5 M pactBopa NaSO4. Kakas
KOHIICHTpAaIUs HOHOB 6apus (MOJIB/JT) OCTaHEeTCs B pacTBope?

o)

. Berancnute oburyto konuentpanuio KCl u paBHOBecHyr0 koHueHTpanuto Cl, mpu KOTOpBIX
obecrieunBaercss MakcumanbHoe ocaxaeHue PbCly| u3 pactBopa 0,1 M Pb(NOs).. Uemy
paBHA paCTBOPHUMOCTH XJIOPU/a CBHHIIA B 3TOM pacTBope?

~

. B pactBope, conepsxkaniem 0,1 mMoib/in conu Mertauia-komiiekcoobpasosarenst (Co*t) u 1,0
moun/n jurangaa (NH3), cozmanu koHuentpanuio cyibpuia-uona [S> =10 mons/n. Byner
JM OCaXJIAThCSl COOTBETCTBYIONMU Ccynbdun. Paccumrare pH Hauana ¥ KOHIA BbINAJICHUS
3TOTrO CyJb(uaa 0e3 MPUCYTCTBUS JIUTAHIA.

o0

. K pactBopy, comepxamemy 0,2 M NH3 u 0,2 M NH4Cl, no6aBunu paBHblii 00bem 0,2 M
pactBopa MgCla. [Ipou3soiiier au B 3TOM pacTBope oOpazoBanue ocaaka Mg(OH),?

9. Beruncnuts pH Haceimennoro pactsopa Cu(OH),.

10. Beruucnute pacrsopumocts CaC204 pu pH 5,0.

11. TIpu xkakux 3HaueHusx pH Bo3MOkHO KonmuectBeHHOe pasgencaue Co?t m Cd* npwm
HacwineHun pactBopa conepsxkamiero 0,05 M CoCl u 0,15 M Cd(NOs), npu HachllieHEUN
CEepoBOIOPOIOM?

12. Ckonbko rpaMmoB KapOoHata HaTpust OTPEOYETCs Ul TIEPEBOJIa B PACTBOPHMOE COCTOSIHHE
0,3 r cynwara Oapus.

13. Paccuuraiite 00II1yt0 ¥ MOJIEKYJSIPHYIO PaCTBOPUMOCTE XJIOpH/Ia cepebpa B BOJIE.

BOITPOCHI KOJUNIOKBUYMA Ne 3

1. Hcnonp30BaHME OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpEAKIU B aHAIUTUYECKON
xumuu. IloTeHnman mnomypeaknuuM — Kak XapakTepUCTHKAa XUMHYECKOW aKTUBHOCTH
pearupyromux BemecTs. CTaHAApTHBINA U peaibHbI NOTEHIUAIIBI.



2. VYpaBaenue Hepncra. CraHgapTHbIH, peandbHbIA W (OPMAaJbHBINA MOTEHIHAIIBL.
HamnpasneHnne nporekanus IEKTPOXUMHAYECKON PEAKLIAH.

3. Cnocobn1 pacdeTa CTaHAAPTHLIX IMOTCHIUAJIOB. HOHy‘leHI/IC CTaHAAPTHOI'O IMOTCHIIMAJIA
COUCTAaHHUEM JIBYX HOJ'IypeaKI_II/Iﬁ U NOJIypCaKIuu € peaKuI/Ieﬁ IMPOTOHHUPOBAHMUA.

4. CriocoObl pacyeTa CTaHAApTHBIX NOTEeHIMaNOoB. [loyyenue crangapTHOTO OTEHIMaIa
COYETaHMEM JBYX MOJIYPEaKIHi 1 MOIyPEeaKIiy ¢ PeaKIneil KOMIIJIEKCO0Opa30BaHMUS.

5. CnocoOsl pacueTa cTaHJapTHBIX NOTEHIKANO0B. [lonydyeHne craniapTHOro noTeHnuana
COUYETaHHEM JIBYX IOJIypEaKLMH U NOJypeaklUu C peakluel OCaKICHHUS.

6. Hcmonp3oBanue CTaHAAPTHBIX IMOTCHLMUAJIOB A pacdeTa KOHCTAHTbI KHUCJIOTHO-
OCHOBHOI'O paBHOBCCHUS U IPOU3BCACHUA paCTBOPHUMOCTH.

7 Hcnonp3oBaHue CTaHAAPTHBIX INOTCHL AJIOB JJIA pacdcTa KOHCTAHTBI
KOMHJ’ICKCOO6paSOBaHI/I${ U IIPOU3BCACHUA paCTBOPHUMOCTH.

8. Hcnonn3oBaHue CTaHAAPTHBIX IIOTCHIHAJIOB JJId pacdeTa KOHCTAHT KHUCIIOTHO-
OCHOBHOTI'O paBHOBECHUA U KOMHHGKCOO6paBOBaHI/I$I..

9. OI_IGHKa HarpaBJICHUA H FJ'Iy6I/IHI>I IMPOTCKAHUA OKHCJIMTEIILHO-BOCCTAHOBHTEIILHOM
p€aKiuu 10 KOHCTAHTC XUMHWYCCKOI'O PaBHOBCCHUSI.

10. Hcnonp30BaHHE METO/NOB pa3felieHUss M KOHLIEHTPUPOBAHUS B aHAJIU3E pealbHbIX
00BEKTOB. AOCOJIIOTHOE U OTHOCUTEJIBHOE KOHLEHTPUPOBAHUE, I'PYNIIOBOE U MHIAUBUIYAIbHOE
pasnenenne. KoncranTta u K03 GUIMEHT pacnpeesieH s, CTENIeHb U3BJICYEeHNUs, KO3 PHUIneHTHI
pa3zieneHnss U KOHLIEHTPUPOBAHUS - KOJIMYECTBEHHBIE XaPAKTEPUCTHKH METOJIOB pa3/esieHHs U
KOHLIEHTPUPOBAHUSI.

11. DkcTpakuuu — Kak METOJ pPa3AeiieHUs] U KOHUEHTPUpOBaHUS. OCHOBHBIC TOHSITHS
(9KCTpareHt, SKCTPAKIMOHHBIA PEareHT, PeIKCTPAKIMA) U KOJIUYECTBEHHBIE XapaKTEPUCTUKU
pasneneHus (KOHCTaHTa W Kod(duIMEeHT pacmpeselieHus, CTeneHp u3BiedeHus). CyIHOCTb
NEPUOANYECKOMN IKCTPAKIIUU.

12. DKcTpakuuu — Kak METOJ pa3/JelIieHns U KOHLUEHTPUPOBAHUsS. Y CIOBHS MPOBEACHUS
OKCTPaKUMU W THUIBI OKCTParupyeMbIX coequHeHuil. OpraHudeckue pacTBOPUTENH,
UCIIOJIb3YEMBIE B KAUECTBE AKCTPAreHToB. CKOPOCTh AKCTPAKIIUHU.

13. Hcnonp30BaHuE IKCTPAKIMK JUIsl pa3/ieleHHs] cMecH KaTHOHOB. IIporecc akcTpakuuu
N OKCTPAKIIMOHHLIC PCATrCHTHI.

14. Xpomarorpadus — KaKk METOJ pa3fesieHus U KoHleHTpupoBaHus. Kiaccudukanmu
XpomaTorpauueckux MeTOIOB.

15. Xpomatorpadusi — Kak METOJ pa3AelieHUus W KOHIEHTpupoBaHusa. OCHOBHbBIC
xpomaTorpaduyueckre mapaMeTpsl (BpeMs U 00beM yaep KuBaHHs, KOXPPUIIUESHTH 3aMeICHUS
U pacIpeielieHusl, CeJIeKTUBHOCTh U XpoMaTorpaduieckoe pa3peiieHue).

16. TIlnockoctHast xpomatorpadus. TpeOoBaHus, NpenbABISEMbIE K HOCHUTEISIM H
NnoJBMWKHOW (ase. Rf — ocHOBHas XapakTepucTHKa COPOIMOHHBIX CBOWCTB CHCTEMBI H
MOJIBYKHOCTH KaTHOHOB.

17. Paznenenne u oOHapyXeHHE KAaTHOHOB C  HCIOJb30BAaHUEM OyMa)KHOU
xpomarorpaduu. CriocoOsl NPOsIBIEHUS XpOMaTOTrpapUUECKUX MATEH.



Ipumep U3 no teme koL10kBHyMa Ne3

1. VYpaBHATHP OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PpEAKLIHUKU METOJOM  IOIypeaKiuil.
[TpencraBuTh A KaxIoW IOJypeakuuu ypaBHeHuHe HepHcra. BeIBeCTM M BBIYMCINTB
KOHCTAaHTY PaBHOBECHs, ONPENCIUTh HampaBleHHe peakuuu. Paccunrath QopmanbHbIe

(peanbHbIC CTAHIAPTHBIC) MOTEHIMANbI [IPU YCIOBHUH, YTO HOHHAS CHJIa PacTBOpa paBHA
0,1:

NHs +NOy +... =— Nao+...
CrO> + MnO4 +... == CrO4% + MnO,+. ..

2. PaccuWrarh NOTEHUMAN IUIATUHOBOIO  O3JIEKTPOAA, MOTPYXKEHHOTO B PacTBOP
comepxaruii: 0,25M V3, 0,40M VO?" u 1,00-10°M NaOH.

3. VKaxuTe TaJbBaHMYECKUM DJJIEMEHTOM WJIH 3JICKTPOJUTUYECKON SUYCHKOM SIBIsSETCS
npecTaBlIeHHAs s4yeiika (BbIBOJ clienarh Ha ocHoBaHuU pacyera DJ[C):

Pt| UO2* (0,10M), U** (0,01M), H (1-10°M) || KCI (1-10*M), AgCl (nac.) | Ag
4. PaccuurtaTh KOHCTAHTY PaBHOBECHSI:

TP + V¥ +... <=— TI'+ VO*+...
B 0,01M cepHoii kucnore. Paccuurtarh coctaB pacTBOpa IOCIE YCTaHOBJIEHUS

paBHoBecust, eciu i 0,10M pacTBOpBI pearupyroniux BeecTB.
5. llorenuman siueitku paseH +0,45B. Paccunrtate npousBenenue pacrsopuMocti AgzSeOs.

CBD || Na:SeOs (1-102M), AgzSeOs (nac.) | Ag
6. Paccunrare koHCcTanTy ycroitunBocTH kKoMmiuiekca [CuCit], ecou DJIC sueitku

pasua +0,09B. Cit* - aHHOH JTMMOHHOM KUCIIOTEI
Cu | CuCit (0,04M), NasCit (0,10M), H* (1-10°M) | CBD

7. Bbruncnante paBHOBECHBIE KOHIIGHTPAIIMK BCEX MOHOB B PACTBOPE, MOIYYCHHOM
npu pactBopernu 0,25 r a-NiS B 10 M1 2,0M HNO:s.

8. Koadbdunment pacnpenenenus 2,6-TUHATPOPEHOTA MEXKITYy BOJAOW M OKTHIOBBIM
cnupToM paBeH 15. Paccuuraiite crenens u3BineueHus 2,6-AMHUTPO(EHONA, a TAKXKE €ro
KOHIICHTPAIMIO, OCTABIIYIOCS B BOAHOHW (paze mocne skcrpakmmu u3 50 mu 0,0005 M
pacTBOopa OKTHJIOBBIM crnupTtoM oOvemom 10 wmu. H3BectHo, uto Ko3pQuimeHt
pacrpenenieHusi CAIMLIWIOBOW KHCIOTBI MEXKIy pPaBHBIMH OOBEMaMH BOIBI U
xiopodopma mpu pH 3,00 paBen 1,3. Paccumraiite KOHCTaHTy pacrpeaencHus

CaJIMLIMIIOBOM KUCTIOTEL, ecit K, = 1,5-1073.

9. B Bune xenara Zn(Ox), wons! uHka (Czn=1,0-10~* M) skcrparupyrorces ua 20,0 % npu
pH 3,00 ¢ nomompto paBHoro oovema 0,10 M pactBopa 8-okcuxunonuna (HOx) B
xsopoopme. Paccuuraiite pH, mpu KOTOpOM B TeX e YCIOBUSX MOH IMHKa Oyjaer
3KcTparupoBarbes Ha 96 %.

3. BBEJEHUE B KOJIUMYECTBEHHBIN AHAJIN3. OCHOBHBIE DTAIIbI U
IMPUHIOMUIIBI AHAJIM3A

BOIIpOCBI, H3yvYaeMbI€ HA JICKIIUH



OcHOBHBbIE CTaJIUU XUMUYECKOro aHanu3a. [locranoBka aHannTH4ecKor 3agaun. Tun
ananmu3a. OrpaHUYeHNs, CBA3aHHBIE C XUMHUUYECKUMH U (PU3UIECKUMHU CBOHCTBAMU
aHaIu3upyeMoro oowvekra. Mematoriee BIMsHIE KOMIIOHEHTOB oOpa3ia. CriocoObl pas3ieneHusl.
Br100p cenekTUBHBIX peakiuii. Y POBEHb OINpenesieMoi KoHIIeHTpauuu. Hanmume cpencrs,
MO3BOJISIOIMX YIIPOCTUTh BHINOIHEHUE aHanu3a. Kpatkuii 0030p METO10B KOJIMYECTBEHHOTO
aHanmu3a. Berbop MeToa aHam3a U COCTaBICHUE CXEM aHaJIH3a.

Bonpocebl, H3yuyaembie CaMOCTOSITEIHLHO

I/IBy‘{I/ITL MaTcpHral, HU3JI0KEHHBIN 110 IJIaHY JICKIIHH. IToaroroButs KOHKPCTHBIC IIPUMCPBI KO
BCEM M3YyYaCMbIM BOIIpOCaM

3. 1. MPOBOOTBOP U NPOBOITIOAT'OTOBKA
Bomnpocsl, n3ydaemble Ha JEKLUU

[peacTaBUTEILHOCTD IPOOBI; MPOOA M OOBEKT aHAIN3a; MPOOA M METO.T aHAITH3A.
®daxTopsl, 00YCIOBIMBAIOIINE Pa3MeEP U CIIOCO0 0TOOpA MPeICTaBUTEIBHON TPoObI. OTOOp Mpod
TOMOT€HHOT'O M TeTepOreHHOro cocraBa. CrocoObl MOMyUYSHHUs CPeTHEH TPOOBI TBEP/IBIX,
KHUJIKUX U Ta3000pa3HBIX BEIIECTB; YCTPOICTBA U MIPHEMBI, UCTIOIb3YEMbIE TIPH 3TOM;
nepBUYHas 00paboTKa U XpaHEHHE MPOO; T03UPYIOIIHE YCTPOUCTBA.

OcHoOBHBIE CTIOCOOBI TIEpeBOIa MPOOBI B GOpMY, HEOOXOAMMYIO JIJIsl TAHHOTO BHJIA
aHaJM3a: PAaCTBOPEHHE B Pa3IMYHBIX Cpeax; ClICKaHHue, CIUIABICHHUE, PA3JI0KEHHE IO
HeﬁCTBHGM BBICOKHUX TEMIICPATYP, AaBJICHUS, BBICOKOYACTOTHOI'O pa3psaa, KOM6I/IHI/IpOBaHI/I€
Pa3IMYHBIX TPUEMOB; OCOOCHHOCTHU PA3JI0KEHHsI OPraHMYecKUX coequHeHui. CriocoOb!
YCTPaHEHUS M yueTa 3arpsa3HEHUH U MOTEePh KOMIIOHEHTOB TPU MPOOOIIOATOTOBKE.

Bomnpocsl, n3ydaemble caMOCTOSATEIBHO.

HSy‘lI/ITL MaTepurajl, U3JIOKCHHBIC 110 IIJIaHY JICKIIUHU. HpI/IBGCTI/I KOHKPETHBIC ITIPUMCPLBI
10 BCEM M3Yy4YaCMbIM BOIIPOCaM. HayLII/ITbCSI IIOJIB30BaTHCA Ta6JII/ILIaMI/I HOPMAJIBHOI'O
pacipCaciICHuA.

3.2 METPOJIOI'MYECKHUE OCHOBbI KOJIMYECTBEHHOI'O AHAJIM3A
Bonpocel, u3y4aemblie Ha JIEeKIUH

OcHOBHBIE XapaKTCPUCTUKU METOA aHaJIn3a: IIPaBUJIbHOCTb U BOCIIPOU3BOANMOCTD,
KO3(1)(1)I/II_II/IGHT YYBCTBUTCIIBHOCTHU, IIPCACIT O6Hapy)KeHI/I$I, HHWIKHASA U BEPXHAA I'PAHUILIBI
OIpCaACIIICMbIX CO[[Gp)KElHHfI.

Knaccudukanus morpemnocteit ananuza. CucreMaTiueckue 1 ciiydaiiHbie
norpemHocTy. [lorpemHocT OTIEABHBIX CTAUI XUMUYECKOro aHanu3a. CrnocoObl OLIEHKH
MMPAaBUJIBHOCTU: UCIIOJIB30BAHUEC CTAHAAPTHBIX 06pa3u03, METO/ Z[O68,BOK, MCTOJ BapbHUPOBAHUSA
HABECOK, COMOCTaBIEHHE ¢ qpyruMu MeTonamu. CTanaapTHbIe 00pa3iibl, UX U3TOTOBJICHHE,
aTTecTalus 1 ucnosib3oBanue. Craructuueckas o0paboTka pe3yabTaTOB U3MEPEHUN. 3aKOH
HOPMAJILHOTO paclpeeNieHus cllydallHbIX omunookK, t- u F-pacnpenenenus. Cpennee,
JTUCTIepCcusi, CTaHAapTHOE OTKJIOHEeHUE. [IpoBepka runore3sl HOPMaIbHOCTH, TUIIOTE3BI
OJTHOPOJIHOCTH PE3YJIbTaTOB U3MepeHuil. CpaBHEHHE TUCIIEPCUU U CPEIHHX ABYX METOJIOB
aHanu3a. Perpeccronnblii ananu3. Mcnonb30BaHne METOAa HAMMEHBIINX KBaAPAaTOB ISl
MOCTPOCHUS I'PayUPOBOYHBIX TPAPUKOB.



TpeboBanus K METPOJIOrMUECKON OLIEHKE B 3aBUCUMOCTH OT O0BEKTa U LEJIN aHAJIN3a.
CriocoOblI MOBBIILIEHUS! BOCTIPOM3BOIUMOCTH U IIPABWIIBHOCTH aHanu3a. OpraHnusanus u
METO0JIOT Ul METPOJIOTMYECKOTI0 00eCcIeYeHUs JesITeIbHOCTH aHATMTUYECKOM CITyKOBbI.

Bonpocsl, nzydaembie caMocToATeNbHO (39aca).

N3yunTte MaTepuan, U3JI0KEHHBIN N0 IU1aHy JeKuuu. [IpuBecTr KOHKPETHBIE IPUMEPBI
10 BCEM M3y4aeMbIM BopocaM. PemuTs 3a1aun, npeiaraeMple IpernoaaBaTesieM 110 U3y4aeMon
TEME.

Bomnpocsl 118 caMONIpoBepKH.

. Kak ycraHoBHTB 4nciio 3HaUammx nudp B pe3yIbTaTax BEIUMCICHUH MTPH
CJII0’)KEHUU U BBIYUTAHUH, YMHOKEHHUHU U JCIICHUH, BO3BEICHUU B CTEIICHb, U3BJIICUCHUN
KBaJIpaTHOT'O KOPHS U JOrapu(MUpPOBaHUH.

. Kak ycranoBuTh 4nciio 3HaUammx nudp B pe3yIbTaTax BEIUMUCICHUH MTpH
CJII0’)KEHUU U BBIYUTAHUU, YMHOKEHHUHU U JCIICHUH, BO3BEICHUH B CTEIICHb, U3BJIICUCHUU
KBaJ[PaTHOTO KOPHS ¥ JOTapu(MHUPOBAHUH.

. Urto Ha3bIBaeTCs BHIOOPOYHOM COBOKYITHOCTHIO (CITy4aitHOM BBIOOPKO¥)?

. UYeM pa3nuyaroTcsi MOHATHUS BEIOOPKA U TeHEepaibHas COBOKYITHOCTh; S U G; [ H
x Ilpu kakux ycioBUsIX BEIOOPOYHAsi COBOKYITHOCTbH MPUOJIMIKAETCS K TeHEPATbHON
COBOKYITHOCTH?

. Kakast BemnurHa Ha3bIBa€TCsl BHIOOPOYHOM CpeTHEH?

. Kakas BenuunHa Ha3biBaeTcst MequaHon? Kak HaXoAsaT MeuaHy Mpy YeTHOM U

HEYETHOM YHCJIE PE3YJIbTaTOB OIPEIEICHUN?

" Kakne MOrpCIIHOCTH HA3bIBAIOTCA a6COJ'IIOTHI>IMI/I, OTHOCHUTCJIbHBIMHU,
CUCTCMAaTUYCCKHUMU, CJIy‘-I&fIHBIMH, HpOMaxaMI/I? Vxaxure IMPUYKWHBI BOBHUKHOBCHH A
CUCTCMATHYCCKHX HOI‘pGI.HHOCTGfI; cnyqaﬁHHx HOFpGH.IHOCTGﬁ; IMPpOMaxoOB.

. Yem MOkKeT ObITH 00YCIOBIIEHA CUCTEMATHYECKasl TOTPEIIHOCTb
TUTPUMETPUYECKHUX ONPECTCHUMN?

. Yo Ha3BIBAETCS MPABUIBHOCTHIO, BOCIIPOU3BOIUMOCTBIO, TOYHOCTHIO METO1a?
CBHIETEIBCTBYET JIM XOPOIIasi BOCIPOU3BOIMMOCTh O MpaBUiIbHOCTH aHanm3a? [1o
KaKUM TI0Ka3aTeNsIM CYJISIT O BOCITPOU3BOIUMOCTH, a TI0 KAKUM O TIPAaBUIBHOCTH
aHaimza’?

u Kaxk PACCUUTBIBAIOT CTAHAAPTHOC OTKJIIOHCHUEC OTACIILHOT'O (GI[I/IHI/I‘-IHOI‘O)
onpezaeneHus?

. Kakas BennunHa Ha3bIBaeTCs AUCIEPCUEH, M KaK €€ PaCCUUTHIBAIOT AJIS
BbIOOPOYHOMN U Ir€HEPATIbLHOU COBOKYITHOCTH?

. Kakue BenmnuuHbl HEOOXOIMMO 3HATH ISl pacueTa JOBEPUTEILHOTO HHTEpBaja?
Jlis KakuX 1esiell pacCUUTHIBACTCS IOBEPUTEIbHBINA MHTEPBAI U UTO OH XapaKTepu3yer?



. Uro xapaktepusyer ko3 dunuent Ctrronenta (k03hGuimueHT HopMupyeMbIX
OTKJIOHEHHH ), U OT Yero OH 3aBUCHUT?

" I[J'If[ pCHICHUA KaKHX 3a1a4 UCTIOJIb3YIOT IMapaMeTpPbl CXOAUMOCTHU U
BOCIIPOU3BOAUMOCTH PEC3YyJIbTATOB onpez(eneHI/m?

. Kak onieHuBaroT rpy0yro MorpemnrHocTh pe3yabTaToB onpeaeneHus? Kakum
00pa3oM MOXHO UCKITIOYHUTH POMAXH M3 CEPUU TIOTYUCHHBIX PE3yIbTaTOB?

" Kaknm 06pa30M MOKHO YCTAHOBUTH HAJIMIUC CHCTEMaTHYECKOM l'[Ol"peI_HHOCTI/I?

= Kakue nmpuembl cTaTUCTHYECKON 00pabOTKH PE3yIbTATOB OIPEICTICHHS
Ha3bIBAIOTCS paHgoMu3anuend u penstuBuzanuei? C Kakou 1eJ1b0 BBITTOTHAETCS
pasngoMu3anus?

4. TEOPETHUYECKHE OCHOBBI TPABUMETPUYECKOI'O METOJIA AHAJIU3A

Ienb: Ha ocHOBe 3HaHMI T€OPUU TPABUMETPUUYECKOTO aHAJIN3a U BEIPAOOTKHU
IIPAKTUYECKUX HaBBIKOB M YMEHHUI 000CHOBAHHO BBIOMPAThH U MPAKTUUECKHU IPUMEHSTH JTaHHBIN
METOJ JUIsl KOJIMYECTBEHHOT'O OIIPEACIICHHS BELIECTBA.

Ymerth:

1. JIOBOAUTH TUTENH 10 OCTOSIHHON MacChl.

2. PaccuuTthiBaTh ONTUMAIBHYIO MACCy HABECKH 00pa3iia U 00bEM OCaIUTEIIS. .

3.ITony4dats ocaxkaaemyto hopmy.

4. OTnensiTb 0CaJ0K OT MAaTOYHOTO PACcTBOpa (PUITBTPOBAHUEM.

5. IIpoMbIBaTh OCAJIOK.

6. [TomyuaTs rpaBUMeTpUYECKYIO GOpMY ITyTEM MPOKATUBAHUS OCAAKA JI0 IOCTOSHHOMN MAacCHl.

BOl'lpOCl)I, U3ydaeMbI€ HA JEKIIUHN

CymHOCTh TPaBUMETPUUECKOT0 aHAIIN3a, TPEUMYIIECTBA U HEJOCTATKH METO/Ia.
[Ipoueccel ocaxkieHus U coocaxieHus. PaBHoBecue B cuctemMe pacTBop — ocanok. Ocajnku u
ux cBoiicTBa. Cxema oOpa3oBaHus ocaaka. Kpucraminyeckue 1 aMopQHbIE OCATKH.
3aBUCHUMOCTh CTPYKTYpPBI OCaJiIKa OT €r0 MHIUBUIYaJbHBIX CBOWCTB (PacTBOPUMOCTH,
MOJIIPHOCTHU MOJIEKYJT) ¥ YCIOBUN OCaKACHUsI (KOHIIEHTPAILIMU OCAXTaeMOT0 HOHA U OCATUTEI,
COJIEBOTO COCTaBa pacTtBopa u pH, Temmeparypsbl). 3aBUCUMOCTH (POPMBI OCaKa OT CKOPOCTH
00pa30BaHMs MEPBUYHBIX YACTHUI] UX pocTa. DaKTOPbI, BIUSIONINE HA PACTBOPUMOCTD OCAJIKOB:
TCMIICpaTypa, MOHHad Cujia, I[GﬁCTBI/IG OAHOMMCHHOI'O HOHA, pCAKINH ITPOTOHU3AIINH,
KOMILIEKCO0Opa30BaHusl, OKHCIECHUS-BOCCTAHOBIICHUS, CTPYKTYpa U pa3Mep 4acTull. Y CIIOBUS
MOJTyYEHUsI KPUCTAJUIMUECKUX 0CaaKoB. 'omorenHoe ocaxaenue. CtapeHue ocajka
(mpeBpallieHue MeTacTabUILHON KPUCTAIUTHUECKON MOIU(pUKAIIMU B 00Jiee yCTOWYNBYIO POpMY;
XUMHUYECKOE CTapeHHE B pe3yJIbTaTe U3MEHEHUS COCTaBa 0cajika — JeTHupaTalluu-TuIpaTaluu,
noJuKoHAeHcalun). [IpudnHbI 3arpsi3HeHUs 0ca/ika (COBMECTHOE OCaXICHHUE, COOCAKICHUE,
nocneayromiee ocaxaenue). Kiaccupukanus pa3inaHbIX BUIOB COOCAXKACHUS (a1copOIus;



OKKJTFO3USI: BHYTPEHHSISI aICOpOIs, MHKITI03Us; n3oMophusM u nip.). [lomoxxurtensHoe 1
OTpHUIATEIbHOE 3HAYCHNUE SIBJICHUS COOCaKAEHUs B aHanu3e. OcoOeHHOCTH 00pa30BaHUs
KOJUIOUJHO-IUCIIEPCHBIX cUcTeM. MCcroib30BaHNe KOJIIOMAHBIX CUCTEM B XUMUYECKOM aHAJIM3E.

[IpsiMbIe 1 KOCBEHHBIE METOBI ONpEIe/ICHNs. BaxkHeNIne OpraHn4eckue u
HeopraHuyeckue ocaautenu. [lorpenmrHocTy B rpaBUMeTpudeckoM aHanuse. O0mas cxema
ornpeneneHuil. TpeOoBaHMs K OCa)KIaeMOH U TpaBUMETpHUYECKOl popmam. M3mMeHeHus cocraBa
0caJiKa IPH BBICYLIIMBAHUU U MPOKAJIMBAHUU. TepMOrpaBUMETPUUYECKUNA aHATIU3.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

. W3yuuts npasuiia paboThl B aHAIUTUYECKOH JJAOOPaTOPHUH.
. N3yunTh yCTPOUCTBO aHATIUTHUYECKUX BeCOB (UyBCTBUTEIIBHOCTh BECOB;
CDaKTOpI)I, BJIUAOIINE HA TOYHOCTD B3B6HII/IB8,HI/I$I). OcBOUTH TCXHUKY B3BCIIMBAHWA.

. I'paBumMeTpuueckoe onpeodenenue dicenesa.

PEHIEHUE THUIIOBBIX 3AJAY (TEMbI)

. Brraucnienue conepKanus ONMpeessieMoro BEIecTa

. Pacuer konmuecTBa ocaauTens

. Pacuer naBecku u o6bemMa pacTBopa, TpeOyIOIIErocs JIsl peakiuu

. Pacuer rpaBumerpudeckoro (akropa

u Pacuer PACTBOPUMOCTH OCAAKOB B BOJIC, B IPUCYTCTBUN OJJHOMMCHHBIX NOHOB
. BrnusiHue Ha pacTBOPUMOCTH 0CAIKOB colieBoro addekra, pH u komruiekco-
o0OpazoBaHUs

. OmnpeeneHue MOTEPU OCANIKA 33 CUST MPOMBIBAHUS

. PacueTs! pe3ynbTaToB aHaIHM3a

BOIMPOCHI U3YHAEMBIE CAMOCTOATEJIBHO

N3yunts MaTepuan, U3JI0KEHHBIN 10 IU1aHy JeKnuu. [IprBecTr KOHKPETHBIE IPUMEPHI
10 BCEM M3y4YaeMbIM BOIpocaM. PemmTs 3a1aun, npeaiaraeMble MpernojaBaTesieM Mo H3y4aeMoi
teme. [loBroputh MaTepuai no teme "PaBHOBECHE B cUCTEME PacTBOP — OCAIO0K".
3aBUCUMOCTb CTPYKTYpPBI OCajika OT €r0 MHIUBUYaJIbHbIX CBOWCTB (PacTBOPUMOCTH,
HOJIIPHOCTU MOJICKYJT) M YCIIOBHI OCaKACHUS (KOHIIEHTPAIIMN OCa)K1aeMOT0 HOHA U OCAUTEIS,
COJIEBOTO COCTaBa pacTBopa U pH, Temmepatypsr).

CamocTosiTesibHO U3yyaroTcs TeMbl: " TepmorpaBumerpuueckuii ananus", " ['paBumerpuueckoe
OIpe/iesIEHUE KalbLMsI U MarHusl IpU COBMECTHOM NpUcyTcTBUU ", "I'paBuMeTpuueckoe
omnpezaenenue maruus". Pa3o0parh npuMepbl HCIIOJIb30BAHUS BOSHUKAIOIINX PEareHTOB IS
OTpeIeTICHUS Pa3TUIHBIX OOBEKTOB.

BOITPOCHI J1JIsA CAMOITPOBEPKMU.

»  Kakue ocaguTenu NpUMEHSIOTCS B METO/1€ TPAaBUMETPUUYECKOT0 aHaimn3a? YKaxuTe
OCHOBHbIE HEOPIaHWYECKHE U opraHuyeckue ocagutenu. [louemy B kauecTBe
ocaauTeNIel UCIOB3YIOTCS JIeTyune coeinHeHus? Kakoe KoJm4ecTBo ocauTels
TpeOyeTcst Ui OCaKaAeHUs?



* B yewm 3aKi1104ar0TCsl OCHOBHBIE IIPEUMYIIIECTBA OPraHUUECKUX OCAAUTENEH mepe
HEOPTraHWYECKUMH OCATUTEISIMU?

» KakuMmu KauecTBaMHu JOJKHBI 0071a71aTh OCA/IKH, TPUMEHSEMbIE B TPAaBUMETPHUECKOM
aHanuze?

*  Uro o3Hauaet ocaxmpaemas popma? [lepeunciure OCHOBHBIE TPEOOBAHUS,
npeabsaBiIseMble K ocaxaaeMoil popme. B Bue kakoro coeuHEHs BBITOJHEE OCAKIATh
Ba’*: BaCO3, BaC>04, BaSO4, BaCrOs u novemy?

*  Yro Takoe rpaBumeTpuyeckas Gpopma. Kakum tpeboBaHUSAM OHA JOIDKHA
YIOBJIETBOPATH? YKaKUTE IOCTOMHCTBA U HEIOCTATKH CIEAYIOIINX TPAaBUMETPUUECKUX
dopm: Fex03, BaSO4, CaC>04, CaO, Mg>P>07, NiO. Uto Takoe rpaBUMETPHUYSCKUAN
dbaxTop?

»  Kpucrammnyeckue u aMopdHbie 0caaku, yciIoBus ux odpazoBanus. OObsICHUTE, KaK
BJIMSCT Ha BEJIMYMHY KPUCTAJUIOB TEMIepaTypa, pa3daBleHHEe PacTBOPOB, CKOPOCTh
NPUIIMBAHUS PEaKTHBA U NiepeMentnBanue. UTo Takoe OTHOCUTENbHOE TIEPECHIIIEHUE
pacTBOpoB?

*  UYem 00BsACHSAETCS YCTOMUYMBOCTH KOJUIOMAHBIX cUCTeM? UTO Takoe MenTu3anus,
KOaryJisiius, CeTUMEHTaLUs?

* Jlouyemy ocaxkneHue aMOpP(HBIX OCAJKOB BBHITOJHO MPOBOIUTH U3 KOHLIEHTPUPOBAHHBIX
pactBopoB? UTO HOCTHraeTcs MOCiIeAyIONINM MPUOABIEHUEM TOpsiueii BOIbI?

*  Yro Takoe co3peBaHHe U cTapeHue ocaakoB? Kakue mpoieccsl IpoucxXoasT mpu
CO3PEBAHUU U CTAPEHUU OCATKOB?

*  Chopmymupyiite npaBuio [lanera — ®asuca — ['ana.

*  UYro Takoe coocaxkaeHue, MoCcieIyIolIee 0CaKICHIE, H30MOPPHU3M?

* B ueM 3akitouaeTcs CyLIHOCTh ajcopOuuu 1 okkito3uu? Kakue ocagku -
KPYTMHOKPUCTAIITMYECKHE, MEIKOKPUCTATTNYECKUE WU aMOP(HBIE - JTydIlie
aJICOpOMPYIOT paCTBOPEHHBIE BemecTBa? Kak O4MCTUTB 0CaloK OT a1cOPOMPOBAHHBIX
WM OKKITFOJIMPOBAHHBIX MTpUMeceii?

* [louyemy nosydaemble B TPABUMETPUUECKOM aHAJIN3€ OCAJIKU MPOMBIBAIOT OOBIYHO HE
YHCTOH BOJIOH, a pa30aBIIEHHBIMH PACTBOPAMH, COACPIKAIIMUMU KUCIOTHI WU COJH
aMMOHHS?

»  Kak paccuutarh NOoTepH MpU MPOMBIBAHUU OCATAKOB?

=  KakoBbI IpeuMyIlecTBa MPOMBIBAHUS 0CAIKOB JiekaHTaruei? [louemy npu nmpoMbIBaHUN
HEOOXOMMO JaTh MPEAbIAYIICH MOPLHUH KUAKOCTU CTeUb 0 KOHIIA M TOJIBKO MOCIe
ATOr0 HAJIMBATh CIEAYIOUIYIO OPLHI0?

*  (CpaBHHUTE TOYHOCTH OIpE/ICICHHS HUKEIS BBICYIIMBAHUEM U MTPOKATMBAHUEM OCaJIKa
JTUMETUITIINOKCUMATa HUKEJIS.

5. TATPUMETPUYECKUE METO/1bl AHAJIN3A

BOHpOCH, HU3YyYaCMbIC HA JICKIIUU

Turpumerpuyeckue mMetosl aHanuza. Knaccudpukauus meronos. TpeboBanusi,
MPEABSBISIEMBIC K PEAKIUSIM B TUTPUMETPUUYECKOM aHau3e. BUIbI TUTPUMETPUYECKUX
oTpesieNieHui: mpsAMoe, 00paTHOE, KOCBEHHOE TUTpoBaHue. CriocoObl BRIPAKEHHUS
KOHIIEHTpALUil paCTBOPOB B TUTPUMETPUH. DKBUBAJIEHT. MoJsipHast Macca SKBUBAJICHTA.
[TepBuuHnble cTaHAapThl, TpeOOBaHUs K HUM. DukcaHanbl. Bropuunsie crangaptel. Buss



KPHBBIX TUTPOBAHMUS. Ckauok TUTPOBAHUA. Touka PKBUBaJICHTHOCTH M KOHEYHAs TOYKA
TUTPOBAHUAA.

Bomnpocsl, nzygaembie caMOCTOSATEIHHO

Pazo0patb Bce TeopeTHUYECKHE BOMPOCHI 10 IIPOrpaMMe U M3JI0’KEHHbIE Ha JICKIUU.
[ToaroToBUTE MPUMEPHI MPSMOT0, KOCBEHHOTO M 00paTHOTO TUTpOBaHUs. [I0BTOpUTH crIOCOOBI
BBIPaKCHMS KOHLIEHTpauui pacTBopoB. [lokazaTe Ha KOHKPETHOM IpUMEPE NPUHLIUIL
TUTPUMETPUYECKOTO METO/IA AHAIIN3A.

BOITPOCHI J1JIsA CAMOITPOBEPKMU.

»  Kakue TUIBI peakuuil UCTIOIb3YIOTCS B THTPUMETPUUECKOM METOJIE aHan3a?

*  KakuMm TpeOoBaHUAM JOJKHBI YAOBIETBOPATh XUMHUUECKUE PEAKIMU, UCIIOIb3yEeMbIe
JUIsl TATPUMETPUUECKUX OIpEETICHUI?

* [losicHuTe, KaK NPOBOJAT ONPEIEIEHUS CIIOCOOOM MPSIMOr0, 00PaTHOTO TUTPOBAHUS U O
3aMECTUTENIO?

»  Kakue ciocoObl BeIpaK€HHs KOHLIEHTPALMi BaM n3BecTHbI? YTO Takoe SKBUBAJICHT,
(akTop PKBUBAJIEHTHOCTH, MOJISIpPHAsl Macca 3KBUBAJIEHTA, TUTP, TUTP IO
OIIpEeAEIIIEMOMY BEIIECTBY?

* B Kakux eIMHUIaX BBIPAXaKOT MOJISPHOCTb, TUTP, TUTP IO ONPEAEIIEMOMY BEILECTBY?

»  Kakue craHapTHbIE pacTBOPBI HA3bIBAIOT EPBUYHBIMU U KaKH€ BTOPUUHBIMU?

*  KakuMm TpeOoBaHMAM J0JKHBI OTBEUATh BELIECTBA, YTOOBI U3 HUX MOXKHO OBLIO
IPUTOTOBUTH NEPBUYHBIN CTaHAAPTHBINA PacTBOpP?

*  8.YT0 Takoe KpHUBbIE TUTPOBAHHUS U JJISl UETO OHHU CTPOsATCs? UTO Takoe CKayok
TUTPOBaHUsA?

= 9 JlaiiTe onpeeacHUE MOHATUIM TOUYKA SKBUBAJIECHTHOCTH, KOHEUHAs! TOYKA TUTPOBAHUSL.

»  10.Yro takoe ¢pukcanans? JlJis 9ero uCHoib3yoTes (UKCcaHATbI?

5.1 METOJ KUCJIOTHO-OCHOBHOI'O TUTPOBAHMUSA

Henan: Ha ocHOBe 3HaHUI TEOpUU METOAA KUCIOTHO-OCHOBHOTO TUTPOBAHUS YMETh
000CHOBAaHHO HCITOJI30BATh METO/T ISl ONIPE/ICIICHNS KUCIIOT, OCHOBAHHMIA, COJICH; MPHOOpecTH
HaBBIKU MPAKTUYECKON pabOThI 10 TUTPUMETPUUECKOMY aHANU3Y, HAYYUTHCS BBHITIOTHATh
BBIYHNCJICHUS I10 pe3an,TaTaM TI/ITpOBaHI/ISI, paCC‘-II/ITI)IBaTI) nu CTpOI/ITI) KpI/IBI)Ie KHUCJIIOTHO-
OCHOBHOI'O TUTPOBAHUSI U PEIlIaTh 3aJIauu.

YMmern:

*  [IpUroToBHUTH PACTBOP XJIOPOBOIAOPOTHON KUCIOTHI ITyTEM pa30aBIeHUsI
KOHIIEHTPUPOBAHHOT'O PAaCTBOPA.

*  [IpuroToBUTH CTAHAAPTHBINA PACTBOP HATPHsI TETPAOOpaTA M0 HABECKE C TOYHO
W3BECTHON MacCOW M pacCYUTATh €r0 KOHIICHTPAIIHUIO

*  CTaHAapTU30BaTh PACTBOP XJIOPOBOJAOPOTHON KHCIIOTHI [0 HATPHIO TETPAOOPATY C
UCTIOJIb30BaHUEM JIBYX WHIMKATOPOB: METHIIOBOTO OPAHIKEBOTO U (heHOJI(hTaICHHA.

*  TuTpoBaTh aHATU3UPYEMbIH PACTBOP MIEIOYH CTAHAAPTHBIM PACTBOPOM
XJIOPOBOJIOPO/IHOM KHCIIOTHI M PACCUUTHIBATH COCPIKAHUE HICTIOYH 110 Pe3yJibTaTam
THUTPOBAHHSL.

*  TurpoBarh pacTBOP, COJACPIKAIINN CMECH IEIOYN U KapOOHaTa, CTAHAAPTHHIM
PacTBOPOM XJIOPOBOZAOPOIHON KUCIIOThI, PACCYMTBHIBATH COACPIKAHHE OTPEICIIAEMbIX
BCIICCTB 110 pPE3yJibTaTaM TUTPOBAHUA.

*  OnpeaensaTh CoJiepyKaHUEe COISTHON U OOPHOM KUCIIOT, HAXOSIIUXCS B CMECH, ITPH
TUTPOBAHUU CTAHAAPTHBIM PACTBOPOM HICIIOYH.



*  Onpenenarb BpEMEHHYIO K€CTKOCTh BOJIBI.

BOITPOCHI, U3YHAEMBIE HA JIEKIIMHN

[TocTpoeHne KpUBBIX TUTPOBAHM. BiusHNe BeIUYMHBI KOHCTAHT KUCIOTHOCTH WIH
OCHOBHOCTH, KOHLICHTPALIMU KUCJIOT WJIM OCHOBAHUH, TEMIIEPATYyPbl HA XapaKTep KPUBBIX
TUTpOBaHUA. KMCI0THO-OCHOBHBIE MHAMKATOPHI. IlorpemHocT TATPOBAHKS IPU ONIPEAECICHUN
CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBAaHMH, MHOTOOCHOBHBIX KUCJIOT U OCHOBAHUH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUAX

IlepBuuHbIE CTaHAAPTHI AJIs1 YCTAHOBJICHUS KOHLIEHTPAL[MU PACTBOPOB KUCIIOT U
OCHOBAHHHU.
ITpuroroBneHue U cTaHAApTU3ALUSA PACTBOPOB COJITHOM KMCIIOTBI U THAPOKCUA HATPUS.
TurpoBaHue COJIIHON KUCIOTHI, THAPOKCUAA HATPUS, CMECH COJITHOM 1 OOPHOM KUCIIOT. AHAINU3
cMmecu KapOoHaTta ¥ rupokcua HaTpusi. OnpeeneHue KeCTKOCTH BOJIbI.

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO

W3yuuth Bce TEOpETUUECKHE BOIPOCHI, U3JI0KEHHbBIE HAa JIEKIIUHU (10 IPOrpaMMe).
Hayuurtbcst CTpOUTH KpUBbIE TUTPOBAHUS U BBIOMPATh HHAUKATOP AJIS CIASAYIOIINX CIy4aeB:
TUTPOBAHUE CHIILHON KUCIIOTHI CHIIBHBIM OCHOBaHHEM (M HA00OPOT), TATPOBAHHUE cIaboit
KUCJIOTBI CUJIbHBIM OCHOBAaHUEM, TUTPOBAHUE c1a00r0 OCHOBAHMSI CHIIBHOM KUCIOTOH,
TUTPOBAHKE CMECH KapOOHAaTa U THAPOKCHUIA HATPHSI CHIIBHOM KHCIO0TON. Pazobpath
IpOBE/ICHUE aHaJlM3a CMeCH KapOoHaTa U ruipokapOoOHaTa HaTpUsl, TUTPOBAHMSI CMECH CHIIbHON
U CcJ1a00H KUCIOThI CUJIbHBIM OCHOBAHUEM.
PEHIEHUE THUIIOBBIX 3AJIAY

*  (CnocoObl BbIpa)K€HUS KOHLIEHTPALlUU pacTBOPOB

*  BpluncieHre MOJISIPHBIX Macc 3KBUBAJICHTOB

=  Pacuyer konmyecTBa BellleCTBa

*  BpluyKciieHHs IPU IPUTOTOBIIEHUU CTaHAAPTHBIX PACTBOPOB, OIIPEACIICHUE
KOHLICHTpaluu

*  Pacuetsl pe3ynabTaToB aHanuza. [Ipsmoe u oOpaTHOe U 3aMECTUTENIbHOE THUTPOBAHUE

*  Brpruncnenue pH pactBopoB

* JlocTpoeHue KpUBBIX TUTPOBAHUS, BBIOOP MHIUKATOPA

*  Bpluncienue HIMKATOPHBIX NOTPELMIHOCTEN

BOITPOCHI J1J1s1 CAMOITPOBEPKM.

»  Ha3zoBuTe NepBUYHBIC M BTOPUYHBIC CTAHAAPTHBIC PACTBOPHI, IPUMECHSIEMbIC B METOJIC
KHACJIOTHO-OCHOBHOTO TUTpOBaHUs. Uto Takoe pukcaHamb?

* [louemy pacTBOp HIETOYH HE IOJKEH COJCPkKAaTh KapOOHAT-HOHBI?

»  Kak BIMSIIOT Ha X0/ KpUBOH TUTPOBAHMUS: &) BEIMYMHA KOHCTAHTHI IUCCOIMAIIAN
TUTPYEMOU KHCJIOTHI MJIM OCHOBaHHS, 0) MX HauaJbHAash KOHIICHTPAIHS,

" B) TeMIepaTypa THTPOBAHMUS?

*  BrBeaute GopMyisl Ui BerauciaeHus pH Ha pa3HbIX 3Tanax THTPOBAHUS B PACTBOPaX:
a) cmabbIX KUCIOT U OCHOBaHUi; 0) Oy(depHbIX cMecelt; B) TUIPOIU3YIOIIUXCS COJICH.

*  MOHO JI1 PSMBIM METOJIOM TUTPOBATh YKCYCHYIO KUCIIOTY, OOPHYIO KHUCJIOTY,
YrOJIbHYIO KHCJIOTY TIO BTOPOM CTYIICHH, COJIM aMMOHUSI?



[Tpu KaKuX yCIOBHAX BO3MOKHO TUTPOBAHNE CMECH KHCIOT? MOKHO JI OTTUTPOBATH TI0
CTYIIEHSIM CEPHYIO KHCIIOTY?

B dem cymHocTh HOHHO-XpOMOdOpHOI Teopun nHaMKaTOpoB? Kak Biusier Temneparypa
U KOHIIEHTpAIHs WHAUKATOpa Ha HHTEPBAJI IIEPEX0/1a €ro OKpacKu?

Kak paccunThIBaroT MHINKAaTOPHBIE OIIMOKH B KHUCIOTHO-OCHOBHOM THTpOoBaHuM? Kakue
THUIBI UHIUKATOPHBIX OLIMOOK BaM M3BECTHBI?

UTo Takoe X0JIOCTOH OIBIT U CBHJIETEIh, KAK OHU TIOMOTAIOT MOBBIIIEHUIO TOYHOCTH
onpeeneHuin?

3ALLIMTA UHIMBUIYAJBHOTO 3AJAHUS M CIAUYA KOJIJIOKBUYMA.

INPUMEP OJHOI'O UHAUBUAYAJIBHOT'O 3AJIAHUSA ITIO KUCJIOTHO-
OCHOBHOMY TUTPOBAHMUIO.

1.

Onumare npurotosnenue 500 ey’ 0,2 M pactBopa HCI n3 30%-noro (n1.1,153)
pacTBoOpa COSIHON KUCHOThL. Paccunraiite TUTp U TUTP 10 NaOH nOIy4eHHOTO
pacTBopa.

Paccunraiite MOJSIPHYIO KOHIICHTPAIUIO ¥ TUTP PACTBOPA CEPHOM KUCIIOTHI, €CITH Ha
turposanue 0,3333 2 6ypsi (Na B 0 -10H ©) 3atpaueno 15,45 cu’sroro pacrsopa.

K pactBopy a30THO# KucioThl Maccoii 1,1005 2 no6asuu 25,00 ¢*0,5026 M NaOH.
Ocrapuumiics nocie peakuuu u3dbrok NaOH orturposanmu 10,50 ¢*0,1075 M HCI.
Boruncnute maccoByto gono HNO;3 B pacTBOpPE KUCIOTHI.

Hagecka conpl B 1,2675 2, conepskaiiasi npuMech IMKapOOHaTa HATPUsl, pACTBOPEHA B
MepHoi konoe Ha 250,0 cv’. Ha tutposanume 25,00 e’ pactBopa ¢ ¢penondranennom
nomwio 10,90 ¢y’ 0,1004 1. pactsopa H>SO4, a Ha TUTPOBAHUE TOTO JKE PACTBOPA C
METHIIOBBIM OPAHKEBBIM M3PACX00BaHO 22,62 cM KUCIOTHI. BBIUKCIUTL MacCOBYIO
nomo (B %) Na:CO3 u NaHCOj3 B obpasiie.

Brrunciure pH pacTBopa, MOIy4eHHOTO [IPH TUTPOBAHMU B MOMEHT, Koraa Kk 20 cn’0,2
M pacrtopa HCI no6asien 0,2 M pactBop NaOH B xonuuectse 17 e’

Beraucnure ommbky TutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopoM NaOH ¢
UHAUKATOPOM METHIIOBBIM OpaHke-BoiM (p1 4).

[Toctpoiite kpuByto TuTpoBanus 25 cv’ 0,2000 M pacteopa HNO> 0,2000 M pactBopom
ruapokcuaa Hatpus. Kakue u3 00bIYHO IPUMEHSEMbIX UHINKATOPOB MOXKHO
UCIIOJIb30BaTh B JaHHOM ciiydae? OTBET NOATBEPIUTE pacueTaMu.

BOITPOCHI K KOJIJIOKBUYMY: "OGmiue npuHLIHUIIB TATpUMETpHH. KuCI0THO-0CHOBHOE
TUTpOBaHUE".

OO01re NpUHIMIBI TUTPUMETpUYecKoro aHanusa. Tepmunonorus. TpeboBanus,
MPEABABIISIEMBIE K PEAKLIUAM, UCIIOJIb3YEMbIM B THTPUMETPUUECKOM aHAJIU3E.
CranmapTHbie pacTBOPBI TUTPUMETPUUECKOTO aHanu3a. TpeboBaHus K MEPBUYHBIM
ctannapTam. CriocoObl BEIpaKEHHUS KOHLIEHTPAUU. TUTP U TUTP MO ONpeaeasieMOMy
BELIECCTBY.

IIporonnas teopust bpéucrena-Jloypu.

Wunukatopsl B TuTpuMeTpun. TpedoBanus k uHaukatopam. CoBpeMeHHast TEOpHst
KHCJIOTHO-OCHOBHBIX UHIMKATOPOB. MIHTEpBaJ nepexoia OKpacKu NHIUKATOPOB.
KpuBbie TuTpoBanus, ux 001mas xapakrepuctuka. CKauoK THTPOBAHUS KaK ()YHKITHSI
KOHLIEHTpAllMU Pearupyroux BEIIECTB U TOYHOCTH aHAJINA3a.

[TocTpoeHre 1 aHATN3 KPUBBIX TUTPOBAHMS: a) CHIIBHBIX KUCIIOT MIEIOYaMH, 0) CIa0BIX
KHCJIOT IIeNI0YaMu, B) C1a0bIX OCHOBAHUHN KHUCIOTaMHU.

Brusinue paznuvHbIX (pakTOPOB HA CKAYOK TUTPOBaHUS. BRIOOp MHINKATOPOB.
[TorpemHocT ¥ OrpaHUYEHUS] TUTPUMETPUUECKOTO AHAIU3A.



u I/IHZ[I/IKaTOpHBIG MOrpemHOCTU METOJ0B KMCJIOTHO-OCHOBHOI'O TUTPOBAHUAA.

IIPUMEYAHHUE: B KOJUIOKBUYM BXOJHT 3alIUTa 6cex TaOOPATOPHBIX paboT 10 TaHHOMY
pas3zaeny U pelIeHre pacueTHBIX 3a1ad.

5.2 METOJ OKUCJIUTEJBbHO-BOCCTAHOBUTEJIBHOI'O TUTPOBAHUSI.

Heanb: Ha ocHOBe 3HaHUI TEOPHH MTPOIIECCOB OKUCIICHUS — BOCCTAHOBJICHHSI K HABBIKOB Pa0OTHI
M0 TUTPUMETPUUYECKUM METO]aM aHaJIM3a YMETh 0O0CHOBAaHHO BHIOMPATh U HCIIOIB30BATh METOT
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUSA JIA OIIPCACIICHUA OKHCIHTEIIEH 1
BOCCTAaHOBUTEJIEH.

Ymern:

1.IIpuroToBUTH pacTBOp MepMaHTraHaTa KaJIMs C 33IaHHON KOHIIEHTPALUEH IyTeM pa30aBICHUS
KOHIICHTPUPOBAHHOTO PacTBOPA.

2. IIpuroToBUTH CTAaHIAPTHBIM PACTBOPHI HATPUS OKCAaTa M KaJIMsI TMXpOMaTa Mo HaBECKe C
TOYHO M3BECTHOW MAcCOW M PACCYUTATh WX MOJISIPHYIO KOHIICHTPAIUIO SKBUBAJICHTA U TUTP
MPUTOTOBJICHHBIX PACTBOPOB.

3. CrangapTu30BaTh pacTBOp MEPMaHraHaTa Kallvs [0 PacTBOPY HATpUs OKcalara.

4. CTangapTU30BaTh PACTBOP HATPHS THOCYJIb(aTa Mo pacTBOPY KaJlus TUXpomara.

5. CranaapTU30BaTh pacTBOP MOJIa IO PACTBOPY HATPHUs THOCYIbdara.

6. OnpenensTh MaccoByto ao:to xenesa (II) B pacTBope myTem TUTpOBaHUS €r0 CTaHAAPTHBIM
pacTBOPOM Kalusi IepMaHTraHaTa.

7.0mnpenensath MaccoByIo noJro xernesa (I1) B o0pasiie craiu myTeM TUTPOBAHHUS €rO
CTaHJIapTHBIMU PACTBOPAMU Kajius MepMaHTraHaTa u Kanus quxpomara. [IpoBoauts
CTaTHCTUYECKYIO 00pabOTKy pe3yJbTaTOB aHaIn3a U Metoa dumiepa st CpaBHCHUS METOIUK.
[TprMeHATh METOJ] KOCBEHHOT'O HOAMMETPUYECKOTO TUTPOBAHUS JIIsI OTPE/ICIICHUsI OKHCIUTENeH
- maccol meau (D).

9. [IpuMeHsITh METOJT KOCBEHHOT'O ONPEAENIEHUs] KUCIOPO/a B BOJIE.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUH

O030p METO/I0B OKUCIUTENIFHO-BOCCTAHOBUTEIIEHOTO TUTPOBaHUs. [locTpoeHne KpruBbIX
TUTpoBaHusA. DaKTOPBI, BIUAIOLINE HA XapaKTep KPUBBIX TUTPOBAHMS: KOHIIEHTPALIUS - HOHOB
BOJIOPO/JIa, KOMIUIEKCOOOpa3oBaHue, HoHHast cuia. CriocoObl onpeieeHns KOHEYHON TOUKH
TUTPOBAHUS; UHIUKATOPBIL. [lorpemHocT TUTPOBAHUSL.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUAX

= HpI/IFOTOBJIeHI/Ie MNEPBHUYHBIX U BTOPUYHBIX CTAHAAPTOB.

» [lepmanranatometpusi. [[puroroBieHre NEPBUYHBIX H BTOPHYHBIX CTAHIAPTOB.

* Onpenenenue xene3a(ll).

* buxpomaromerpus. [Ipurorosnenue nepBUYHBIX U BTOPHUHBIX CTaHIapTOB. OnpeneneHue
xenesa(ll).

» [lepMaHTaHATOMETPUYECKOE U OUXPOMATOMETPUUECKOE OMPEICTICHUE JKele3a B CTANSX.



* MaremaTudeckast 00paboTka pe3ynbTaToB ananu3a. CpaBHCHHE TOTYYCHHBIX JTaHHBIX
MetoioM Durrepa.

= Honomerpus u nogumerpusd. Cucrema UoJ-uoAU KaK OKUCIUTEb UM BOCCTAHOBUTEb.
HNonomerpuueckoe onpenencuue meau(ll).

* Honomerpuueckoe OnpeneneHne Kuciopoia B BOJIE.

= PelleHre TUIMOBBIX 3a/1a4

* BpIunclieHne MOJISIPHBIX MacC SKBUBAJICHTOB

= Pacuer KoJIMUECTBA BEIIECTBA

* BpIunclieHUs IPU MPUTOTOBIICHUH CTAaHJAPTHBIX PACTBOPOB, OMPEICIICHUE KOHIIEHTPALUi

» Pacuetsl pe3yabTaToB aHanuza. [Ipsmoe u o6paTHOe W 3aMECTUTENbHOE THUTPOBAHUE

* BprunclieHne MOTEHIIMAIOB OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX TTap

» [locTpoeHuE KPUBBIX TUTPOBAHUS, BLIOOP MHIUKATOPA

* BbIUKCIIEHHE HHANKATOPHBIX MOTPEIIHOCTEN

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO

» Jlepmanranaromerpuueckoe omnpenenenue mapranuia(ll), okcanaros, nepoxcuaa
BOJIOPOJa, HUTPUTOB.

*  Hogomerpus u nogumetpusi. Onpenenenue xenesa (I111), ranorenn-noHoB, NEPOKCUIOB,
KHUCJIOT.

*  BpomaTtomerpus, IepUMETpUsl, BaHAIaTOMETPUS, TATAHOMETPHUS, XPOMOMETPHUS.
HEepBUYHbIE U BTOPUYHbIE CTaHAapThl. MHaMKaTOPBL. Onpeoenenue Heopeanuyeckux u
Op2aHU4ecKux coeoOuneHul.

*  Bomnpocsl [Uisi CaMOIIPOBEPKHU.

»  KakuM TpeOOBaHUSAM JOJKHBI yI0BIETBOPATH PEAKLIMU OKUCICHUSI-BOCCTAaHOBIICHUS,
YTOOBI UX MOXKHO OBIJIO UCIIOJIB30BATh JUIsl KOJIMYecTBeHHOro aHanu3a? [lpuseaure
IPUMEpPBI PeaKUii, UCII0JIb3YEMbIX B METOJIaX.

* Ot KakuX (aKTOPOB 3aBUCUT BEJIMUYMHA ITOTEHI[MAJIA TAHHON OKUCIIUTENIBHO-
BOCCTAaHOBUTEJIBHON CUCTEMBI?

* B Kakux ciydasx KpuBas THTPOBAHMS B METO/AX OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO
TUTPOBAHUS ACUMMETPHUYHA OTHOCUTEIBbHO TOYKU 3KBUBAJIEHTHOCTH? B Kakux cirydasx
KpUBasi TATPOBaHUS CUMMETPUYHA?

»  Yem 00bsCHsETCS TO, YTO NEPBBIE KAIuld pacTBopa KMnOy4 ipyu TUTPOBAHUM OKCaIaTOB
00€eCIBEeYMBAIOTCS MEAJICHHO, a TIOCIIEIYIOIHEe — MTHOBEHHO?

* [louemy nepmanranatoMmerpudeckoe onpezaeneHue xenesa (II) B constHokucnoit cpene
HE0OX0IMMO POBOJIUTH B PUCYTCTBUH cMecH Llummepmana-Peiinrapna?

* [IpuBeaure npuMepsl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX UHIUKATOPOB U OOBICHUTE
MEXaHU3M HX JCHCTBUA.

»  Kakue BelecTsa UCIOIb3YKOTCS B KAUECTBE MIEPBUYHBIX CTAHAAPTOB Pa3IMYHbIX
METOJI0OB OKUCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHNUSA?

»  Kakue 10cTOMHCTBA TUXPOMAaTOMETPUYECKOT0 MeTo1a onpeneienus xxenesa (1) nepen
[EpMaHTaHATOPMETPUYECKUM?

*  Kakue npuunHbl 00yClIaBIMBaOT HEYCTOMYHUBOCTb pacTBOpa THOCY Ib(aTa? Kak
NPUTOTOBUTH CTAHAAPTHBIN PacTBOpP THOCYIb(aTa?

»  Kak onpenensercs pakTop 3KBUBAIEHTHOCTH U MOJISIPHAsl Macca SKBUBAJICHTA B
peakuusxX OKUCIEHUSI-BOCCTAHOBIICHUA?

* [louemy /U1 HOJOMETPUUECKUX ONPEIEICHUIN OKUCINUTENEH TPUMEHsIeTCs O0IbIION
U30BITOK HOJIUCTOTO KaJnsi?

* [louemy nepen TUTPOBAHUEM KHCIIBIX PACTBOPOB THOCYJIb(HATOM HEOOXOAUMO
3HAYUTEIIBHOE UX pa3daBiieHue?

*  OOBbsAcHUTE, Ul YEr0 HEOOXOMMO PacCUUTHIBATh (POPMaJIbHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE IOTEHIHAIIBI,



Hepqu/ICJ'H/ITe BO3MOKHBIE HCTOYHHKH OIITHOOK IIPpU OKUCIIUTCIIbHO-BOCCTAHOBHUTCIBHOM
TUTPOBAHWH.

SAINUTA UHANBUAYAJBHOI'O 3AJJAHUSA U CJAYA KOJIVIOKBUYMA,

OITPOC B BUJIE TECTA.

BOITPOCHI K KOJIVIOKBUYMY "OKUHC/IUTE/IBHO-BOCCTAHOBHTE/IbHOE
TUTPOBAHHUE"

TeopeTnueckre OCHOBBI METO/10B OKUCIIEHUA-BOCCTAaHOBIEHUS. CXOACTBO U pa3inyue B
COBPEMEHHBIX IIPEJCTABJICHUAX O CBOMCTBAX U IIOBEIEHUN OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX U KUCIIOTHO-OCHOBHBIX peaklnii. Peakiuu aneKTpoHHOro nepexoca.
[TonsiTHe o0 cTangapTHOM U (hOpMalIbHOM (peasibHOM) noTeHuane. Pacuer craniapTHOro
(E%) u popmansroro (E) noreHnuanos moaypeaxkiumii ¢ y4€ToM KOHKYPHPYIOLIETO
npoiecca.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE IOTEHIMAJIBI U HAIIPABJICHUE PEAKIIMM OKUCIICHNUS-
BOCCTAQHOBJICHMS.

VYpaBuenne Hepucra. Biusiaue paznuynbix ¢pakropo Ha BennunHy E. Koncranrta
PaBHOBECHSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM.

OO0u1re TPUHIMITBI OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. TpedoBanus,
IPEIBABISIEMBIE K PEAKLIUAM.

[TocTpoeHnne KpUBbIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUS. DaKTopsl,
BiIMAONIME HA GOpMYy KpUBbIX. CHUMMETpUYHBIE Y HECUMMETPUYHbIE KPUBBIE
TUTpoBaHusA. OCOOEHHOCTH KPUBBIX THTPOBAHUS C KUCIOPOICOACPIKAIIIM THTPAHTOM.
Cka4yok TUTpOBaHUS KaK (DyHKIMSI pa3HOCTH MMOTEHIIUAIOB TUTPYEMOI U TUTPYIOLIEH
CHCTEM.

Cnioco06s1 pukcupoBanust KTT. be3biHuKaTOpHbIE METOABI TUTPOBAHMS, UCIIOJIb30BaHHE
cnenn(uIecKux, HeOOPATUMBIX U 0OOPATUMBIX WHAUKATOPOB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE UHJIMKATOPBI U IPUHLUI UX JEeHCTBU (II0Ka3aTh Ha IpUMEpe
TU(CHUIAMHHA).

MexaHn3M U KUHETHKA OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB
(KaTaJuTUYECKHE, UHAYLUPOBAHHBIE U CONPSKEHHBIEC PEAKIIUH).

OmunbKy 1 OrpaHUYEHUs] METOJIOB OKUCIUTEIbHO-BOCCTAHOBUTEILHOI'O TUTPOBAHMSL.
WupnkatopHbie OMIMOKK M UX pacyer.

Teopus u npakTHKa JUXpPOMATOMETPUYECKOT0 aHanu3a. CTaHaapTHbEIE pacTBOpHL. Pacuer
KPUBOW TUTPOBAHUS: a) B MPUCYTCTBHUU U 0) B OTCyTCTBUE (POCHOPHON KUCIOTHI.
WNunukarops! metoaa. Mcrounuku ommbok. [Tpumeps! onpeneneHuid.

Teopus 1 npakTHKa IEpMaHraHATOMETPUUYECKOT0 TUTpoBaHUS. CTaHAapTHBIE PACTBOPHI.
Pacuet kpuBo#i TMTpOBaHMs. BO3MOXHOCTH, OFpaHUYEHMSI U TOTPEIIHOCTH METO/1A.
[Ipumeps! onpeaesieHui.

OO1w1ast xapakTepuCTHKA HOJ0- U HOAUMMETPUYECKOI0 METOI0B aHau3a. Monomerpus, ee
npuHunel. CtanaapTaeie pacTBOphl. VicTounnku omubok. [IpruMeps! onpeaeneHuii.
O030p OCHOBHBIX METOJIOB OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.
Bbpomaromerpus, nepuMeTpusi, BaHaIOMETPUsl, TATAHOMETPUS (OCHOBHBIE PEAKIIH,
YCIIOBUS IIPOBEJICHUSI OTIpeIeIeHU I, MHINKATOPbl METOJI0B, IPUMEPHI OIIpeIeICHUN ).
OmmOKM KOJIMYECTBEHHOIO aHa/In3a. MeTo/bl OLIEHKHU CUCTEMATUYECKUX U CITyYalHbIX
omnOoK. MckitoueHne npoMaxos.

[IpaBHIBHOCTB ¥ BOCIIPOU3BOIUMOCTB. BbIpaxkeHne BOCIPOU3BOAUMOCTH. MeTO bl
KOHTPOJIS IPaBUJIBHOCTH, ITyTH YBEIMUYEHUS BOCIIPOU3BOJAUMOCTH.

Cratuctuueckoe pacnpeseneHue norpemsoctei. [Ipenen odHapyxeHus.

CpaBHeHue nByx BEIOOpOK. OOHApYKEHHE CHCTEMATUYECKHX ITOTPEIIHOCTEH.

5.3 KOMINVIEKCOMETPUYECKOE TUTPOBAHMUE.



Henn:

Ha ocHoBe 3HaHMI TEOPETUUECKHUX OCHOB PAaBHOBECHH B paCTBOPaX KOMILIEKCHBIX COEJUHEHU,
CYIITHOCTH METO/Ia KOMIIEKCOHOMETPUH M HAaBBIKOB Pa0OThI IO TUTPUMETPUUYECKUM METOIaM
aHaJIM3a YMETh BBIOJIHATH METOJI KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS U OOOCHOBBIBATD
YCIIOBUSL €70 MPOBEACHUS. Y METh MPOBOJIUTH PACUYEThI IO Pe3yJIbTaTaM TUTPOBAHHUS.

Ymern:

1. [TpuroToBuTh cTangapTHhIN pactBop DTA.

3. OnpenensTb Maccy calbliisg U MarHus B BOJI€ MPSIMbIM TUTPOBAHUEM.

4. Onpenensate Maccy Kanbuus(ll) B mpucyTcTBUM MarHus B pacTBOPE MPSIMbIM
KOMIUIEKCOMETPHUUECKUM TUTPOBAHUEM.

5. IIpoBOHUTE CTATHCTUICCKYIO 00Opa0OTKY pe3yIbTaTOB aHAN3a.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUN

Heoprannueckue u opraHnuecKre TUTPAHTHI B KOMILIEKcoMeTpuu. Mcnonb3oBanue
AMUHOIIOJIMKapOOHOBBIX KUCIIOT B KOMIUIEKCOHOMETpUU. [locTpoeHre KpUBbIX TUTPOBAHMUS.
MeTamioXpoMHble HHIUKATOPbI U TpeOOBaHUs, pebsBIsgeMble K HUM. Baxuelmue
YHHUBEpCAIbHBIE U CHeM(PUIECKIe METAIUIOXPOMHBIE HHIUKATOPBI. CIocoOBI
KOMIIJIEKCOHOMETPHUUYECKOI'0 TUTPOBAHUS: MPsIMOE, 00paTHOE, KOCBEHHOE. CeNeKTUBHOCTD
TUTPOBAHUS U CIIOCOOBI ee NoBbImeHus. [lorpentHocT THTpOBaHUS.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUAX

. Omnpenenenre Kanblys 1 MarHus Ipu COBMECTHOM IIpUCYTCTBUM. Onpeienenue
IIOCTOSIHHOW KECTKOCTHU BOJIBI.

° Perienne THIIOBBIX 3a7a4

° Brruncienue MoJspHBIX MacC SKBUBAJICHTOB

° Pacuer konmyecTBa BelecTBa

° Brruucnenus npu npuroToBICHUH CTAaHIAPTHBIX PACTBOPOB, ONPEIEICHIE
KOHIIEHTpalui

° Pacuetsl pesynbraToB ananu3za. [Ipsmoe u oOpaTHOE U 3aMECTUTEIBHOE
TUTPOBAHUE

° Pacuer ycii0BHBIX KOHCTAaHT 00pa30BaHUsl KOMIUIEKCOHATOB

° [TocTpoeHre KPUBBIX TUTPOBAHWS, BHIOOP HHIMKATOPA

° Brruncnenne HHIUKATOPHBIX MOTPEITHOCTEH

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJBHO
. N3yunTs Bce TEOpETUYECKHE BOIIPOCHI, N3JI0KEHHBIE Ha JICKIINH.

° Ornpenenenue, xeesa, alTlOMUHUS, ME/IU, IIMHKA B PACTBOPAX YUCTHIX COJICH U
MIPU COBMECTHOM MPHUCYTCTBUHU.

° Bomnpocsl s camonpoBepKH.

. Kaxue nonusuposannsie popmbl 3/{TA MOTYyT CyLIECTBOBATH B pacTBOpax?



. Kaxas nonmsuposannas Gopma J/[TA B3zaumoneiicteyer ¢ nonamu Ca’* u Mg’*
IIPU ONPEIEIECHUH KECTKOCTH BOJIbI?

o Kakue nnaukaTopsl IpUMEHSIOT B KOMIIZIEKCOHOMETPUYECKOM TUTPOBAHUN?
o Kak nmonOuparoT HHANKATOPHI U1 KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA?
. [Touemy 3HaUUTETBHBIE KOJIMYECTBA JKEJI€3a MOTYT MEIIATh ONPEIEICHUI0 00IIei

KCCTKOCTHU BO,I[BI? Kaxum o6pa30M MOKHO YCTPAHHUTb 2TO SIBJICHHE?

° Kaxkoe 3HaueHne nMeeT KUCIOTHOCTD MPU KOMIIEKCOHOMETPUYECKUX
onpeneneHusx?

o J171s1 4ero pacCYMTHIBACTCS YCIIOBHAS KOHCTAHTA YCTOMUMBOCTH M KaK OHA
onpezensercs?

° Kakne Tpe6OBaHI/I${ NpCABbABIIAIOTCA K PCAKIIHUAM B MCTOLC
KOMIIJICKCOHOMCTPHUYICCKOI'O TI/ITpOBaHI/ISI?

o Oxapakrepu3yiTe npueMbl TATPOBAHUS KOMILIEKCOHOMETPUYECKOTO METO/IA.
[TpuBeauTe npumepsl.

3amnTa HHAUBUAYAJBHOT0 3a/IaHUA U ¢1a4a KOJJIOKBUYMaA.

BOITPOCHI K KOJIVIOKBUYMY "OCAJAUTEJBHOE 1
KOMIIVNIEKCOHOMETPUYECKOE TUTPOBAHHUE"

L4 CYH_IHOCTL MCTOA0B OCAAUTCIIbHOI'O TUTPOBAHMA. HUctounuku HOFpGIHHOCTCﬁ.

° HOCTpOGHI/IC KPHUBLIX OCAAUTCIIBHOTO TUTPOBAHUA. CDaKTOpBI, BIIMAOIIHNEC Ha
BCJIIMYMHY CKa4YKa TUTPOBAHMUS.

. Aprentometpusi. Meton Mopa onpeziesieHus rajJoreHu10B, €ro BO3MOKHOCTH U
orpanudenus. Cioco6s! pukcupoBanus T3.

° TI/IOI_II/IaHaTOMeTpI/IH. OnpeﬂeneHI/m TaJJOIrCHUJ10B.

e Meron dasiHca. ANCOOIIMOHHBIE HHANKATOPHI.

e MHaUKaTOPBI OCAIUTEIFHOTO TUTPOBAHHMS. THIIBI HHIMKATOPOB.

e Ompenenenue cyab(paToB METOIOM OCAJUTEILHOTO TUTPOBAHMS C HHANKATOPOM HUTXPOMA30.

e  CyIIHOCTH METO/IOB KOMILJIEKCOHOMETPHUYECKOT'O THTPOBAHUSI.

o  Kowmmuekcons! [l u I (QATY u 3[ATA), ux xapakTepuCTUKH U CBOICTBA.

e  [IpUHIMITEI TOCTPOCHHS KPUBBIX KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHHS.

e  (CrocoObI KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHHUS, TIPSIMOE, 00paTHOE TUTPOBAaHUE, KOCBEHHOE,
3aMeIIeHNs.

o CeleKTUBHOCThD KOMIIJICKCOHOMETPHH, BO3MOYXHOCTHU €€ IMOBBIIICHH!A.

e MeTaut0OXpOMHBIE HHAWKATOPBI, IPUHIUI UX AeicTBus. TpeGoBaHuMs, IpeIbBIsIeMbIe K
METaJUTOXPOMHBIM HHIIUKATOPAM.

e  OcoOeHHOCTH KOMILIEKCOHOO0Pa30BaHUs HOHOB MeTaiioB ¢ D/ TA 1 MeTamioXpoMHBIMH

WHIUKATOPAMHU.



e KoMIIIEKCOHOMETPUIECKOE OIpeIeIeHre Kanblus U MarHus. OnpeneneHue oomei ;KeCTKOCTH

BOJBI.

6 QJJIEKTPOXUMHNYECKHUE METO/bI AHAJ/IN3A

Henn: Ha ocHOBE 3HAaHUI TEOPUH, IPAKTUKHU U BO3MOKHOCTEH AEKTPOTUTPUMETPUIECKUX
METO/IOB aHaJIM3a OBJaeTh TEXHUKOM paboThl Ha pH- MeTpe, KyJOHOMETpUUYECKON U
aMIIEpOMETPUUYECKON YCTAHOBKAX, YMETh IIPUMEHSATH NIOJy4EHHBIEC JAHHBIE IS
UICHTH(QUKAIIMYA HEOPTAaHWYECKUX U OPraHUYECKUX COCIMHEHMIA; BBIIIOIHATh KOJIMYECTBEHHOE
OIPEIETICHUE BEIECTB WIEKTPOXUMUYECKUMHU METOIAMH.

BOHpOCLI, HN3y4YacMbIC Ha JICKIIUN

OO1w1ast XapakTepUCTHKA IEKTPOXUMHUYECKUX MeTo10B. Knaccupukanus. D1eKTpoxuMuyecKue
AYEUKU. IHIUKATOPHBIN IEKTPOJ U DJIEKTPOJ CPaBHEHMS. PABHOBECHBIE U HEPABHOBECHBIE
IEKTPOXUMUYECKHE CUCTEMBI. SIBJICHUS, BO3HUKAIOIUE NP MPOTEKaHUH TOKA (OMUYECKOe
[1a/ICHUE HaNPsKEHUs, KOHIIEHTPAllMOHHAs U KUHETH4YecKasl nosispusanus). [lonaspusanonssie
KPHBBIE U UX UCIIOJIb30BAHUE B PA3JINYHBIX NIEKTPOXUMUYECKUX METOAX.

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO

HByLII/ITL BCC TCOPCTUYCCKHEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIHNU.

6.1 IMOTEHIUOMETPUSA
Bomnpocsl, n3ydaembie Ha JIEKUUU

[Tpsimast motenuromerpus. U3mepenue noreniuana. OdpaTumbie 1 HEOOpaTUMBbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE cUCTeMbl. HIMKAaTOpHBIE 21eKTpoabl. loHOMeTpus.
Knaccudukanus HOHCEIEKTUBHBIX AIEKTPOAOB: JIEKTPO/IbI C TOMOTC€HHBIMU M T€T€POTeHHBIMU
KPUCTAUTNYECKUMHU MEMOpaHaMH, CTEKIITHHBIE 3JICKTPOJIbI, SJIEKTPOABI C MOIBUKHBIMH
HOCUTENSIMH, (PepMEHTHBIE U Ta309yBCTBUTEIbHBIC AIEKTPOIbL. DIIEKTpoIHAs (HYHKIHS,
K03(pPpHULIMEHT CENIEKTUBHOCTH, BPEMSI OTKJIHKA.

[ToTenmomeTpuueckoe TUTpoBaHue. M3MeHeHne 371eKTpOAHOr0 MOTEHIMala B MPOLECCE
tuTpoBaHus. CriocoObl 0OHAPYKEHUSI KOHEYHOM TOUKHU TUTPOBAHUS; NHIUKATOPHI.
Hcnonp3oBanue peakiuii KHCIOTHO-OCHOBHBIX, OCAXKICHHSI, KOMILIEKCOOOpa3oBaHus,
OKHCJICHUS-BOCCTAHOBJICHUS.

Bonpocskl, u3yyaemble Ha 1a00pPaTOPHBIX 3aHATHAX

Omnpenenenue pH TutpoBanue coiasiHON U YKCYCHOM KUCIOT. OnpeieieHue HoIu1I0B U
XJIOPUIOB IIPH COBMECTHOM IIPUCYTCTBUH. VICII0IB30BaHNE OKUCIUTEIBHO-BOCCTAHOBUTEILHOTO
TUTPOBAHUS VISl OIPEICIICHUSI HIOHOB METAJVIOB Pa3HbIX CTEIIEHEW OKUCIICHUS.

Pemenne TUMOBBIX 3amad

PacyeT noreHimana sJaeKTpo/ia 1o 3aJaHHbIM TapaMeTpam
Pacuer D/1C ranpBaHMUYECKOr0 3JIEMEHTA

PacyeT paBHOBECHOI KOHIICHTPALIMKU

[TocTpoenne KpUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHUS
PacueT MaccoBoil 10N BemiecTBa

Omnpenenenne pH pactBopos, Ki:HA, Ks, BmL.

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO



I/IByLII/ITL BCC TCOPCTUYCCKHEC BOIIPOCHI, U3JIOKCHHBIC I10 I[aHHOﬁ TEMC.

BOITPOCHI 1JIs1 CAMOITPOBEPKHA

. Kakoli npuHIUII JIEKUT B OCHOBE IOTEHIIMOMETPUUECKOI0 METOJa aHau3a?

. Kaxue BUJIbI TOTEHIIMOMETPUHN UCTIOIB3YIOTCS B aHAIM3E U HA YEM OHU
OCHOBAaHbI?

. HazoBure npumeHsiemble B IOTEHIIMOMETPUUECKOM TUTPOBAHUU PEAKIIUU U
olnpezeisieMble BelecTa. [I[penmyiecTsa u OrpaHu4eHNsI METOIA.

. Kaxum tpeboBaHUAM J10JIKHBI yJIOBIETBOPSITH HHANKATOPHBIE 3JIEKTPOIbI U
NIeKTpoabl cpaBHeHUA? OxapakrepusoBathb 21ekTpoast I u Il pona.

. Hanumure ypaBHeHUs paBHOBECHH, ONIpEAEIIAIONIUX TOBEIEHNE CTEKIIIHHOTO U
XJIOpCepeOPSHOTO AIEKTPOIOB IPU MOTEHLIUOMETPUUYECKOM onpeeneHuu pH?

. [ToueMy 0OBIYHBII MUJUIMBOIBTMETP HEJIb35 UCIIOJIB30BATh JIJIsl U3MEPEHUS /IC
IIPY OTEHIMOMETPUYECKUX ONPEICICHUAX?

. [Mouemy pH-meTpbl HeoOXoanMo KannbpoBaTh? Kak ocymiecTBisieTcss HacTpoii-ka
pH-metpa?

. Kak onpenensiercs Touka 3KBUBaJIEHTHOCTH IIPU OTEHIUOMETPUUECKOM
TUTPOBAHUU?

. Uro takoe KO3 PHUIHUEHT CEIEKTHBHOCTH?

. VYkaxkurte ycioBHs Ul COBMECTHOTO ONpeeIeHUs ABYX U 00Jiee HOHOB B METOJIE
HNOTEHLMOMETPUYECKOTO TUTPOBAHUS.

. OOBsicHUTE BO3MOKHOCTh TUTPOBAHMS T'aJOI€HUI0B P COBMECTHOM
HPUCYTCTBUM.

. Kakoii Bug OyzeT uMeTh KpuBasi TATPOBAHUS CMECH MOJIUAA U XJIOPUIA KaJlus
HUTPATOM cepedpa ¢ cepeOpsHbIM UHIUKATOPHBIM 3J1EKTPOAOM?

. Ot kakux (pakTOpOB 3aBUCUT BEJIMUMHA CKAaUyKa [TOTEHIIMAaJIa Ha
HNOTEHLMOMETPUYECKON KPUBO1?

. C xakoil uenbto npu noreHuuomerpudeckom onpeaenenuu Cl” u I° B pactBop

BBoauTCcs Ba(NO3)> u Ba(CH3COO),?

6.2 KYJOHOMETPUA

Bonpocsl, u3yuyaemble HA JeKIIUU

Teopernueckue ocHOBbI. 3akoH Papanes. CriocoObl onpeIesieHns KOIMUECTBA 3JIEKTPUUECTBA.
[Ipsimast KyJTOHOMETPHS U KYyJOHOMETPHYECKOe TUTpOBaHKe. KymoHOMeTpus IpH MOCTOSHHOM
TOKE€ U ITIOCTOAHHOM ITIOTCHIIUAJIC. Bremnss u BHYTPCHHSAA IreHCpaluia KyJIOHOMETPHUICCKOI'O
TUTpaHTa. TUTpOBaHME 3JEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX KOMIOHEHTOB. OmpeiesieHue
KOHEYHOM TOYKH TUTPOBAHUA. HpeI/IMYHIGCTBa " OTpaHUYCHHA METOJa KYJIOHOMCTPUUICCKOT'O
TUTPOBAHMS 110 CPABHEHHIO C IPYTUMH TUTPHUMETPUUECKIMHU METOJaMHU.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

OmnpezaeneHye MajlbIX KOJUYECTB KUCIOTHI U I1€104H,aCKOPOUHOBOM KUCIIOTHI U Jp.
Pemenue tunossix 3amay 3akoH Papanes. Pacuer mapameTpoB 171 KyJOHOMETPUUYECKUX
W3MEPEHHUI.

Omnpenenenye KOHIEHTPAUU pacTBOPOBIO

Onpenenenne Maccol ONPEAEIAEMOro BEIIECTBA U MacCOBOW JJOJIU BEILECTBA.

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO



I/IByLII/ITL BCC TCOPCTUYCCKHEC BOIIPOCHI, U3JIOKCHHBIC 110 JJAHHOU TeMe.

BOITPOCHI 1JIs1 CAMOITPOBEPKUA

C Kakoi 11eJIbI0 B STYEHKE pa3eisitoT KaTOAHOE U AaHOITHOE TPOCTPAHCTBO?

Yro takoe IIIIK u III'K metoan1?

JlaTb cpaBHUTENBHYIO OLIEHKY METHOTO U CEPEOPSIHOTO KyJIOHOMETPOB.

JIJIs KaKMX THIIOB PEAKIIHI MOKET OBITh UCIIOJIE30BAHO KYJIOHOMETPUIECKOE TUTPOBAHUE?
[IpuBeuTe IPUMEDPHI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHU

BOHpOCLI, n3yvaeMbl€ HA JICKIIUH

CymHocTs MeTona. MHnnkaTopHbie 31eKTpoisl. BeiOop noTeHnmnaza HHAMKaTOPHOTO
AEKTPOAA. AMIEPOMETPUYECKOE TUTPOBAHNE C OJHUM U JBYMS MOJISAPU30BAHHBIMU
AIEKTPOJaMU. BHUIbI KPUBBIX TUTPOBAHUS.

Bonipochkl, u3yyaemble Ha J1a00PATOPHBIX 3aHATHAX

= AMIEpOMETPUYECKOE TUTPOBAHUE C OJTHUM JICKTPOIOM.

. Pemenne THIOBEIX 3ama4

= Br160op noTeHImana i aMrnepoMeTpUISCKUX ONpeaeIeHuH

= Pacuer pe3ynbraToB aHanm3a A1 aMIEPOMETPUUYECKUX ONPEACIICHUI

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO

BOITPOCHI J1JIsA CAMOITPOBEPKHA

. Ha uem ocHoBaH MeTo1 amnepomMeTpuieckoro TuTpoBanus? M3obpasure
BO3MOXHbIE (POPMBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHMSL.

. B yem nmpeumyIiecTBa U HEJOCTATKU aMIIEPOMETPUYECKOTO TUTPOBAHHUS 110
CPaBHEHHIO C KJIACCHYECKUM TUTPOBAHUEM?

. Kakwue a1exTpoabl IpUMEHSIOTCS B METOE aMIIEPOMETPUUECKOTO TUTPOBAHUS?
. 3amyra MHIUBUIyaJIbHOTO 33/1aHUs U Clada KOJUIOKBUYMa.

BOITPOCHI K KOJVIOKBUYMY "QJIEKTPOTUTPUMETPUYECKHUE METO/IbI
AHAJIN3A "

. OO1u11e NPUHIUITBI HOTEHIIMOMETPUUECKOT0 aHAIM3A.

. DJIEeKTPO/IbI, MPUMEHSEMBIC B TOTEHIIHOMETPUIECKOM aHAIIN3E.

. CTeKJISIHHBIN 3JIEKTPO/I, TEOPETUYECKHE OCHOBBI, YCIIOBHSI PAOOTHI.

. HoHceneKTUBHBIE 3JIEKTPO/IbI, OCHOBBI TEOPUH U TIPAKTHKH

. [ToTeHmomeTpryeckoe onpeaeaeHue BennanHbl pH. DeKTposl.

. Crnioco6r1 o0HapyxeHust KTT noreHnmomeTpuieckum TUTPOBAHUEM.
. [ToTeHomMeTprdecKoe KUCIOTHO-OCHOBHOE THTPOBAHHE.

o [ToreHmOMETpUYECKOE TUTPOBAHUE TAJOr€HUAOB. IHINKATOPHBIN 3IEKTPOA.



. [ToTeHIMOMETPUYECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIILHOE TUTPOBAHHUE.
OnexTpozsl MeToaa. [Ipumeps! onpeneneHuii.
. OO011as XapakTepUCTUKa aMIIEPOMETPUIECKOTO TUTPOBAHUS. DJICKTPOABI METOAA.
Buasl amnepomeTpruueckux KpuBbIX. lIpumepsl onpeneneHui.
Kynonomerpuueckoe TutpoBanue. Cxema ycraHoBkd. OCHOBHBIE 3aKOHBI. [I[prmMepbl
onpeeIeHun

7.0ITHNMECKUE METO/Z1bl AHAJIN3A

BOITPOCHI, U3YYAEMBIE HA JIEKITUA

CriexTp 3JIeKTpOMarHUTHOTO M3JIydeHus. DHeprusi JOTOHOB, YACTOTA, BOIHOBOE YHCJIO,
JUTMHA BOJIHBI; CBSI3b MEX/1y HUMH; TEPMHHBI, CHMBOJIBI, €IHHUIBI H3MepeHus. COCTaBIISAIONIIE
BHYTPEHHEH SHEPTUH YaCTHUIl U COOTBETCTBYIOIINE UM JIMAIa30HbI AIEKTPOMAarHUTHOTO
u3nydeHusi. OCHOBHBIE THUIIBI B3aUMOJICHCTBHUS BEIIECTBA C U3TYYCHUEM: SMUCCHS (TETIOBas,
JIOMUHECLICHIIUS ), TIOTJIONIEHKE, paccesHue. Kiaccnpukanms cieKTpoCcKONMMYecKuX METO/I0B T10
NPUPOE YACTHI], B3AUMOICHCTBYIOLINX C N3IyYCHHEM (aTOMHBIE, MOJIEKYJISIPHBIC); XapaKTepy
nporuecca (abcopOLMOHHBIE, SMUCCHOHHBIC); THANIA30HY AIEKTPOMAarHUTHOTO U3ITy4CHHS.

CnexTpbl aToMOB. OCHOBHBIE M BO30Y>K/ICHHbIE COCTOSIHUS aTOMOB, XapaKTEPUCTHKHU
COCTOSIHMH. DHEPreTHUECKUE MEePEX0/IbI, IPaBUiia 0TOOPa. BEpOATHOCTH AIIEKTPOHHBIX
HIepEeX0/I0B ¥ BpeMeHa KHU3HU BO30YKICHHBIX COCTOSHUH. XapaKTePUCTHKH CIIEKTPATbHBIX
JIMHUH: TIOJIOKEHUE B CIIEKTPE, MHTEHCUBHOCTb, NOMyIHpHHA. [[puunHb! ymmpenus
CIIEKTPAIbHBIX JIMHUH.

CrnexTpbl MOJIEKYJT; X 0COOCHHOCTH. CXEMBI JIEKTPOHHBIX YPOBHEH MOJICKYJIBI.
DJeKTpOHHBIE, KojeOaTebHbIe U BpalllaTeIbHbIe CIIEKTPbI MOJIEKYJ1. 3aBUCUMOCTb BUJIa CIIEKTpa
OT arperaTHOTO COCTOSIHUSI BEIIECTBA.

OCHOBHBIE 3aKOHbI UCITYCKAHUS U MOTJIOUICHUS 3JIEKTPOMArHUTHOrO u3iyuyeHus. CBA3b
aQHAJIMTUYECKOTO CUTHAJIA C KOHIIEHTpalueil onpeaensieMoro KoMrnoneHTa. OCHOBHbIE CIIOCOOBI
OIIpEeIeTICHUS] KOHIICHTPAIMU B CIICKTPOCKONNYECKUX METO/Iax.

Ammapatypa. CriocoObl MOHOXpOMAaTH3AIMH JTyarcTor sHeprun. Kinaccudukanms
CIIEKTPAIBHBIX MTPUOOPOB, X XaPAKTEPUCTUKHU: TUCTIEPCHS, pa3pelIaronias CloCOOHOCTS,
cBerocuia. [IpreMHUKN U3TydeHus: GOTOIMYIIBCHS, (POTOIIEMEHTHI, (POTOYMHOKHUTEIIH,
HOJIYTIPOBOTHUKOBBIE MPHEMHHUKH. IHCTpyMeHTabHbIe ToMexu. LIlymMbl 11 OTHOIIEHHE CHTHAT
— LIyM. . .

7.1 METOAbI MOJIEKYJIAPHOU OIITUYECKOU CIHEKTPOCKOIINN

Lenb: Ha ocHOBe 3HaHUI TEOPUU, TPAKTUKU U BO3MOKHOCTEH aJICOOIIMOHHO-CIIEKTPOCKO-
YECKOT0 METO[a aHAJIN3a OBJIAIETh TEXHUKON pabOTHI Ha (POTOAIEKTPOKOIOPUMETPE, YMETh
MPUMEHSTD JIEKTPOHHbBIE CIIEKTPHI MOTIOMIEHHUS 111 UACHTU(DHUKAITNN HEOPraHUYECKIX
COCTMHEHUH; BBITIONHSATH KOJIMIECTBEHHOE OTPE/ICIICHNE BEIIECTB (POTOMETPUUECKUM, XPOMATO-
(boTOMETPUYECKUM METOJAMH.

BOHpOCH, HN3Yy4aCMbIC HA JICKIIUU



[MpunmunuansHas cxema npudopa. Knaccupukanus anmapaTypsl ¢ TOYKH 3pEHHS
croco0a MOHOXpoMaTu3auu (oTOMETpHI, ClIEKTPOPoTOMETpHI). OCHOBHBIE IPUYHHBI
OTKJIOHEHHUS OT OCHOBHOT'O 3aKOHA CBETONOTJIONICHUs (MHCTPYMEHTAJIbHBIE U (PU3HKO-
XUMHUYECKHE).

CBsI3b XUMHYECKON CTPYKTYPBI COETUHEHHUS C a0COPOLMOHHBIM CIEKTPOM. CriocoObI
HOJIy4eHHS OKPALICHHBIX coeMHeHHH. DOoTOMETpHYECKHE aHATUTHYECKHE PEareHThl,
TpeboBanus K HUM. CriocoOBI OnpeieeHns] KOHIIEHTPAIH BeIeCcTB. VM3MepeHne BEICOKUX,
HHU3KHX ONTUYECKUX IUIOTHOCTEH (I pepeHnanbHbli METO ). AHAIN3 MHOTOKOMIIOHECHTHBIX
cucreM. CrieKTpo)OTOMETPHS KaK METOJI UCCIIETOBAaHMSI PEAKIM B PaCTBOpax
(KoMIIIIeKCO0Opa30BaHMs, TPOTOIUTUYECKUX, arperalii ), CONPOBOXKIAFOIINXCS H3MEHEHUEM
CIIEKTPOB IOTJIOMICHHUSI. MEeTpOIOTHYeCKHEe XapaKTePUCTUKN M aHATUTUIECKHAE BO3MOKHOCTH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUAX

KonmuecTBeHHbIH (hOTOMETpUUECKHIA aHATH3. Y CIOBHUS (POTOMETPUUECKOTO ONPEACTICHUS
(BBIOOD (DOTOMETPHUECKON PEAKIINH, BBHIOODP UTMHBI BOJIHBI, KOHLIEHTPAIMH PACTBOpA U
TOJIIMHBI MOTJIOLIAIOLIETO CII0s, HCIOJIb30BaHKUE pacTBOpa cpaBHEHHMs). OnpeneneHue
KOHIICHTPAIIUH aHAJIM3UPYEMOTO paCTBOPA: METO/I IPAAyHPOBOYHOTO rpadka, METO]I OTHOTO
CTaH/apTa, ONpeesICHNe KOHIICHTPAIIMU TI0 MOJIIPHOMY KO9()(DUIIMEHTY MOTJIOUICHUS, METO.T
no6aBok cta”napta. OnpeneneHre KOHUEHTPAaUUi HECKOJIbKUX KOMIIOHEHTOB TPU UX
COBMECTHOM IIPHCYTCTBHHU.

doToMeTpHUIECKOE ONPEAEICHUE MEIU B BU/I€ aMMHUAKATA.

Penrenne THMOBBIX 3a1a4
e 3akoH byrepa — JlamGepra - bepa. Pacuert A, ¢, C.

e PacueTsl PE3yJIbTATOB aHaJIn3a 110 I'paAyupoOBOYHOMY I‘pa(bHKy, MCTOAOM ,Z[O6aBOK nu
MCTOOM CpaBHCHUS.

Bonpocekl, u3yuaeMbie cCaMOCTOATEILHO
BOIIPOCHI JJisI CAMOITPOBEPKM.

» Kak npousBoasT BeIOOp cBeTOGUIbTpa MpH (POTOMETPHUECKUX U3MEPEHUSX ?

= Kaxkue 3aKkoHBI (POTOMETPHH UCTIONB3YIOTCS B aHAN3e?

» KakoBa CBsI3b MKy ONTUYECKON MJIOTHOCTBIO U ITPOIyCKaHUEM pacTBopa?

» KaxoB (hpmu3ndeckuii CMBICI TepMHHA "MOJSIpHBINA K03 punment noramenus"? Kak ero
paccuuTaTh?

» Kak MaremMaTH4ecKH CBs3aHbI IIKajia MPOIYCKaHus U onTudeckas mioTHocts GOKa?

» Kak yCTpaHSIOT BIMSHHE BOCCTAHOBHUTENCH IPU (POTOMETPUIECKOM ONPEICICHUN
Maprasia B Bujie MnOg4 ?

* Kak ycTpaHUTh MeIlalollee BIUSAHUE JKeJle3a IIPU ONpeiesIeHM MapraHia B cTansax?

» [louemy npu onpezaeneHuu Mapradua B Buae MnO4 peaxkiuio BeAyT B IPU-CYTCTBUU
dbochopHOI KUCITOTHI?

* B yeMm cyIHOCTh XpOMaTorpa(uyeckoro MeTo1a aHainusa’?

»  Kiaccudukanus BU0B U pa3HOBHIHOCTEH XpoMaTorpaduyeckoro MeTo1a: mo
MEXaHU3MY pacrpeieieHHs BEIIecTBa MEXAY IByMs (hazaMu — MOJIEKYJIsIpHas
xpomarorpadus ¥ XeMOCOPOLIMOHHAST; IO TEXHUKE OCYIIECTBICHHUS
Xpomarorpaduyeckoro npoiecca B 3aBUCUMOCTH OT HAIIPABJICHUSI IBUKEHUS
MOJIBMYKHOU (Da3bl.

* JIpuHUMIIEI HOHOOOMEHHOW U 0CaJOYHON XpoMaTorpadpuH.

* [IpuHOMIIEI pacpeeTuTeIbHON XpOMaTorpaguH.

* JlomydeHue XxpoMaTorpaMM Ha Oymare M UX aHaJlu3.



*  3HayeHHE XPOMATOrPAPUIECKOTO METO/1a aHATIN3a B aHATTUTUIECKON XUMUH.

» JlpuBeauTe MpUMepHI MPUMEHEHHS PacIpeaeInTeIbHON XpoMaTorpadguu Ha Oymare Juis
paszzenieHus: OJU3KUX M0 XUMHUYECKHM CBOWCTBAM 3JIEMEHTOB U C IEJIbIO aHaTn3a
(Haripumep, AJIs pa3AeaeHUs] OPraHNnYeCKUX COETUHEHUN ).

*  doToMeTpUUECKUE PEAKIIHH, JISKAIINE B OCHOBE ONPEACIICHHUS HUKEIS U xele3a. Beioop
ONTUMAJILHBIX YCJIOBHIA OMpEIeIICHUS.

3ALLIMTA UHIMBUIYAJILHOTO 3AIAHUS U CIAYA KOJUIOKBUYMA.
BOITPOCHI K KOJUIOKBUYMY "OINTHYECKHE METOJbI AHATH3A"

*  OOuue NPUHIMIBI ONITHYECKUX METOI0B aHanu3a. Kiaccugukanms MeTo0B.

*  DJIEeKTPOHHBIE CIIEKTPHI MOJIEKYJI, UX OCOOCHHOCTH.

*  3aKOHBI MOTJIOICHUS 3JEKTPOMArHUTHOTO U3ITyUEHHUS.

* (OObenuHeHHBIH 3aK0H byrepa-JlambepTa-bepa, rpaHuibl ero mpuMeHEHUs..

* Cnencrus u3 00bEIMHEHHOT 0 3aKOHA. BO3MOKHOCTE onpeiesieHHs ABYX OKpa-IIEeHHbIX
BEIIIECTB NP COBMECTHOM IIPHUCYTCTBUHU.

* HcTuHHBIE U KaXYyIIMecs OTKIIOHEHUS OT 3akoHa byrepa-Jlambepra-bepa.

*  MousipHbIi KO3 GUIHEHT TOTIOMICHUS HIEKTPOMArHUTHOTO H3ITydeHHs — Mepa
YyBCTBUTEIBLHOCTH CHEKTPOPOTOMETPUUECKUX METO/I0B. VICTUHHBIE U YCIIOBHbIE
3HA4YCHUSI MOJI. KOOPPHUIIMEHTA MTOTIIOMICHUS.

*  Xumunueckue ycinoBus poromerpuueckoro ananuza. Bausaue pH pactsopa,
KOHIICHTPAIIUH peareHTa u Jip.

*  dusnyeckue yciaoBus GOTOMETPUYECKOIO aHAIN3A.

*  CnocoOslI orpe/iesieHus] KOHIICHTPAILNH, UCTIONIb3YeMbIe B (DOTOKOJIOPHUMETPHUECKOM
aHaJM3e.

* 3ajxauu, peraemMble METOAaMH (POTOMETPUUECKOIO aHAIN3A.

* ['uOpuaHblii XpoMaTohOTOMETPUUECKUIN aHAIN3, €0 MPHHIUIIBIL.

* CHexTpsl aTOMOB, UX XapaKTEPUCTHKA.

*  CyUHOCTh METOAA SMUCCUOHHOM CIEKTPOCKOINH [UIAMEHHU.

* JInams Kak HCTOYHHMK aTOMHU3AIUH U BO30YKACHUSA. XMMUYECKHE PEaKIUH B TUIAMEHH.

* JlpuHUMNUanbHas cxema IIaMeHHOro (oromerpa.

* 3anmaywm, pemaemMbie MeTogamMu (pOTOMETpUH IiaMeHu. VIcTOUHKH OMUOO0K.

* CyuHOCTh METOJJa AaTOMHO-00COPOLIMOHHOTO aHAIN3a.

* JIpuHOMIIHAIBHAS CXeMa aTOMHO-a0COPOIIMOHHOTO aHAIH3A.

* 3ajauu, perraeMble METO1aMi ATOMHO-a0CcOpOIIMOHHOr 0 aHanu3a. [lorpemHoct u
OTpaHUYCHUS] METOJIOB.

6.MeToanueckue MaTepuaJibl, ONpeAeJasoue NPoueaAypPbl OLeHUBAHUS
3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJbHOCTH:

[Ipy moAroTOBKE K OHK3aMEHy OOYyYaloluMCs 1eIecoo0pa3HO HCIOIb30BaTh
MaTepHalibl  JIGKIUH,  y4eOHO-METOJUYECKHE  KOMIUIEKChl, HOpPMATHUBHbBIC
JIOKYMEHTBI, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JTUTEPATYPY .

Ha »Kk3ameH BBIHOCHTCS MaTepuayl B oOBeMe, MPEeayCMOTPEHHOM pabouei
porpaMMoi y4eOHON JHCIMIUIMHBI 3a CEeMECTp. OK3aMEH IIPOBOJUTCA B
MIMCbMEHHOM / yCTHOM (opme.



IIpy npoBeneHnH dK3aMeHa B NUCbMEHHOM (ycTHOW) (opme, Begymuin
NPENoAaBaTeNlb COCTABISAET SK3aMEHAIIMOHHBIE OWJIETHI, KOTOPHIE BKJIIOYAIOT B
ceOsi: TECTOBBbIE 3a/laHUs; TEOPETHUYECKUE 3aJaHusl; 3aJaud WIM CUTYyaluu.
dopMyJIHPOBKA TEOPETUUECKUX 3aJaHUsl COBMAJAET ¢ (HOPMYIUPOBKON MepeyHs
HK3aMEHALMOHHBIX BOIPOCOB, JIOBEJACHHBIX J0 CBEIECHUS O0yUarOUIMXCsA HaKaHYHE
’K3aMEHalMOHHON ceccuu. CojeprkaHue BOIPOCOB OJHOTO OWJIETa OTHOCUTCS K
Pa3IMyYHBIM pa3ziesaM IporpaMMbl ¢ TEM, YTOOBI 00Jiee MOJIHO OXBAaTUTh MaTepual
y4eOHO! JUCLMILIUHBIL.

B aymuropun, 1€ NPOBOAMTCA YCTHBIM 3K3aMEH, JIOJKHO OJIHOBPEMEHHO
HAaXOJMUThCA HE Oojiee TIECTH CTYACHTOB HAa OJHOTO IPEINojaaBaTels,
MPUHUMAIONIET0 JK3aMeH. Ha moArotoBKky oTBeTa Ha OWJIET Ha DSK3aMCHE
otBoauTcs 40 MUHYT.

[Ipu npoBeeHN MMCHMEHHOTO SK3aMeHa Ha padoTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTatr ycTHOrO (MMMCbMEHHOT0) SK3aMeHa BBIPAKAETCsl OLICHKAMHU:

Ouenka «omauunon—om 91 00 100 6an106 —TeOPETUIECKOE COIEPHKAHUE Kypca OCBOCHO
MIOJTHOCTBI0, 6€3 Po0esIoB, HEOOXOMMBbIE TPAKTUIECKUE HABBIKK paO0ThI C OCBOCHHBIM
MartepraioM c(hopMrupoBaHbl. Bee mpemycMOoTpeHHBIE IPOrpaMMOoi 00yUdeHus yIeOHbIe
3a/1aHVS BBITOJTHEHBI, KAYECTBO X BBHITIOITHEHUS OIICHEHO YHCIIOM OAIIOB, OJIM3KUM K
MakcuMasTbHOMY. Ha 3k3aMeHe CTyIeHT IeMOHCTpUPYET TITyOOKHe 3HAHUS
MPeTyCMOTPEHHOTO TIPOrPaMMO MaTepralia, yMeeT YeTKO, JAKOHMYHO U JIOTUYECKH
TMIOCJIE/IOBATENILHO OTBEYATh Ha MTOCTABJICHHBIE BOITPOCHI.

Ouenka «xopoutoy —om 81 0o 90 6an106 — TeOPETUIECKOE COIEPKAHUE Kypca OCBOCHO,
HEO0OXOIMMBbIE IPAKTHIECKHE HABBIKK PAO0THI CPOPMUPOBAHBI, BBITOTHEHHBIEC yUeOHBIE
3a/1aHUs COJIEprKaT He3HAUMTeNbHbIE OIMOKU. Ha sKk3aMeHe cTyIeHT AeMOHCTpUpYeT
TBEP/I0€ 3HAHKSI OCHOBHOT'O (IIPOrPaMMHOTI'0) MaTepHaia, yMeeT YETKO, [PaMOTHO, 063
CYILIECTBEHHBIX HETOUHOCTEH OTBEUaTh HA IOCTABJIEHHBIE BOIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6anioee — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOECHO HE TOJHOCTHIO, HEOOXOAUMBIE MTPAKTUUECKHE HABBIKH
paboTsl chOpPMUPOBAHBI YACTUYHO, BBIIIOJIHEHHBIE y4eOHBIC 3aJaHUS COJECpIKaAT
rpyosle ommOku. Ha »53K3amMeHe CTyleHT JAEMOHCTPUPYET 3HAHUE TOJIBKO
OCHOBHOI'0 MaTepuaa, OTBETbl COJIEPKAaT HETOUYHOCTHU, €1ab0 apryMEHTHUPOBAHBI,
HapyllIeHa MOCIeA0BATEIbHOCTh U3JI0KEHUS MaTepuaa

Ouenka «neyoosnemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE
coJiepKaHue Kypca HE OCBOCHO, HEOOXOMMBbIE MPAKTUUECKUE HaBBIKK Pa0OTHI HE
c(hOopMHUPOBaHbI, BHIMOJHEHHBIE YUCOHbBIE 3a/IaHUs COACPKAT IPpyOble OIHUOKH,



JOITOJIHUTCJIbHASA CaMOCTOATCIIbHAA pa60Ta HaJa MaTCprajiOM KypcCa HC IIPHUBCACT K
CYHICCTBCHHOMY IMOBBINICHHUIO KAYCCTBA BBIITOJIHCHUS y‘IG6HBIX SaHaHHﬁ. Ha
9K3aMCHC CTYJACHT ACMOHCTPHUPYCT HC3HAHHC 3HAYUTEJILHOM YacTH nporpaMMHOI0O
mMarcpualia, CymeCTBCHHbBIC OIIMOKHM B OTBETAX Ha BOIIPOCHI, HCYMCHHC
OPUCHTHUPOBATHCA B MAaTCPHUAJIC, HC3HAHUC OCHOBHBLIX MOHSITUHI JAUCHUITIINHBI

Tabauuna 7. Pe3yabrarbl 0CBOCHUSA Y4eOHOM TUCHUIINHBI, MOAJIEKALIUE
NpoBepKe

Pe3ynvmamul 00yuenus OcHogHule Buo ouenounozo
(Komnemenyuu) noKazamenu OUeHKU Mmamepuana,
pe3yiomamoas
00yueHusn
OIIK-5 - CnoocoGenBaanern: [MPaKTUYECKOE
OCYIIECTBIISITh COBPEMEHHBIMU 3aHATHE, TECTUPOBAHH €,
HKCIIEPUMEHTAJIbHBIE  XMUMHYECKUMU U KOHTpOJIbHAs paboTa,
MCCIIeI0BaHUS U(PU3UKO- XUMUYECKUMH [HIMBUTYy AJTbHOE
MCIIBITAaHUS MOMETO/IaMH aHAJIM3a co0eceoBaHueE,
3aJaHHOU METOIUKE, Y MeTh: tunoBsie 1/13.
MPOBOIUTH Br16upats Gpusnuko- TUTIOBBIC OIECHOYHBIE
HAOJTFOICHUS UXUMHAYECKUE METOJIBI  MAaTepUAJIbI TS
M3MEpPEHUs C Y4YeTOMAHaIN3a B 3aBUCUMOCTH [yCTHOTO OIpoca
TpeOOBaHUN  TEXHUKHOT IMOCTABICHHOM (pazoen 5 ),
0e30MmacHOCTH, 3a/1aqu, IPOBOIUTH TUTIOBBIC TECTOBHIC
00pabaTbIBaTh MICTATUCTUYECKYIO 3ajianus (pasnuen S.)
MHTEPIPETUPOBATH 00paboOTKy TaHHBIX ¢  [OIEHOYHBIE MaTepUaIbI
AKCIIEPUMEHTAJIbHBIE  MCTIOJIb30BAaHUEM TUTSE CAMOCTOSATEILHOM
TTaHHBIC JTMHEHHBIX METOJI0B paboThI (TUTIOBBIE
NuaukaTopsbl aQHaJIN3a U 3ajlayu paszjaen S.);
OCTUKEHHIA: CTaHJIAPTHOT'O TUTIOBBIEC OLICHOYHbBIE
OIIK-5.1 — CnocobeHnporpaMMHOTO MaTepralIbl K SK3aMEHY
[TPOBOIUTH oOecrieueHus (pazoen 5.6.)
DKCIIEpUMEHTaIbHbIE  (3HATh: OCHOBHBIC
MCCIIEI0BAHUS MBAaKOHOMEPHOCTH
MCITBITAaHUS MOTPOTEKAHNS
3aJaHHOU METOINKE XUMHYECKUX PEAKIUI
OIIK-5.3 - CnocoOeH|ist IpUHITHUS
00pabaTbIBaTh HUKOHKPETHOTO
MHTEPIPETUPOBATH TEXHUYECKOTO
HKCIIEPUMEHTAJIbHBIE  PEILICHUs TIPU
TTaHHBIC




pa3zpaboTke
TEXHOJIOTMYCCKHIX
TIPOIIECCOB; METO,IbI
KOPPEKTHOM OLICHKH
HOTPEIIHOCTEH TIPH
TPOBEICHUU
IKCIICPUMEHTA

7. YueOHO-MeTOAM4YeCKOe U HH(POPMALIMOHHOE 0O0ecniedeHne TN CIUIINHbI
(MomyJs)

7.1. OcHoBHAas JMTEpPaTypa

4. BacuibeB B.I1. Ananntnueckas xumus. Knura 1. Tutpumerpuyeckue u
rpaBUMeTpuueckre MeTo bl ananuza. M.: [Ipoda. 2005. 369 c.

5. Bacunbes B.I1. Ananmuruueckast xumust. Kanra 2. @U3HK0-XUMHYECKUE METOIbI
ananmza. M.: [Ipoda, 2005. 384 c.

6. Xuxanuua T.U., Hukutuna H.I'. Ananutudeckast Xxumusi, 3

nznanue.M.: FOpaiit. 2012.

7. AHanuTHu4ecKas XUMHs U (PU3NKO-XMMUYECKHUE METO/IbI aHAJIM3a B 2-X TOMax
noa pen. mpodeccopa Mmenko AJL.T.1. M:Axanemus. 2012

8. AHanUTHYECKas XUMUS U (PU3UKO-XUMHUYECKHE METO/IbI aHAIN3a B 2-X TOMax
noa pen. nmpodeccopa Mmenko A.JL.T.2. M:Axanemus. 2012



11. Ananutudeckas xumusi. GU3UKO-XUMHUIECKUE U GU3MUECKUE METO/IBI aHATTA3a
[DnexTpoHHBIN pecypc] : yueOHoe nmocooue / H. 1. Mosuan, T. C. 'opOGyHoga, U.
. EBrenbeBa, P. I'. PomanoBa. — DEKTPOH. TEKCTOBBIE JIaHHbIE. — Ka3aHs :
KazaHcknii HAMOHAIBHBIM UCCIIEN0BATENBCKUM TEXHOJIOTUUYECKN YHUBEPCUTET,
2013. — 236 ¢c. — 978-5-7882-1454-2. — Pexxum gocryma:
http://www.iprbookshop.ru/61958.html

12. Xapuronos 1O.4., Ananutuueckast xumust. AHanutuka 1. O6mue
TeopeThuyeckre ocHOBBI. KauecTBeHHBIN aHamu3 [ DIEeKTpOHHBIN pecypc] /
Xaputonos [0.4. - M. : I'D0OTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-
2934-1 - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970429341.html

7.2. JlonoJIHUTEJIbHAS JTUTEPATypa

1. Ananutnueckast xumus. [Ipo6iemMbl 1 MOAX0AbI B 2-X TOMAaX . IEPEBOJI C
aHTJIMICKOrO MOJ| penakiuen akagemuka 3oiotosa 0. A., T.1,M.: Mup, Acr.
2004.608 c.

2. Ananutnueckast xumus. [Ipo6iemMbl 1 MOAX0/bI B 2-X TOMAaX . IEPEBOJI C
aHTJIMICKOrO MOJ penakiuen akagemuka 3onorosa F0.A., 1.2,M.: Mup, Acr.
2004.608 c.

2. OcHoBbl aHanuTuyeckor xumuu (rnox pea. FO.A. 3onotosa). Kuural.OO0mue
BOIIPOCHI. METOJIBI pa3aeieHus.- M.: Boicul. mk.,. 2012.- 383,

3. OcHoBbI aHanuTryeckor xumui (roxa pea. FO.A. 3omorosa). Kuura 2. MeToibl
XUMHYECKOro aHanuza.- M.: Beicul. mik.,. 2012.- 461 c.

4. OcHOBBI aHaNIUTHYECKON XUMUU. [ [pakTueckoe pykoBoacTo. KomnexkTus
aBTopoB. / [Tox pex. FO.A. 3onoroBa. M.: Beicu. mik., 2001. 463c.

5. Xapuronos 10.4., Ananutndeckas xumusi. KauecTBeHHbIN aHAINS.
Turpumerpus. COOpHUK yIpakHEHUH [ DNEeKTPOHHBIN pecypc] : yuebHoe mocodune
/ ¥O.41. Xapuronos, JI.H. /Ixa6apoB - M. : I[DOTAP-Menua, 2015. - 240 c. - ISBN
978-5-9704-3272-3 - Pexxum pocrymna: :
http://www.studentlibrary.ru/book/ISBN9785970432723.html

7.3. llepuoanyeckue U31aHUs

1. )KypHan aHanuTUYECKON XUMUU
2. XKypHan oOuiel XuMuun

3. XKypHan HeopraHu4eCKOMXUMUHN

7.4. UHTEpHET — pecypchbl
[Ipu u3yueHnn AUCIUIUIMHBI « AHATTUTUYECKAs XUMUS 00ydarouecs

oOecrieueHbl 10CTyNoM (yIaJeHHBIN TOCTYIT) K pecypcam:

- oﬁmue unqbopmauuonuble, CnpaeouHble U NOUCKO6blE:


http://www.iprbookshop.ru/61958.html
http://www.studentlibrary.ru/book/ISBN9785970429341.html
http://www.studentlibrary.ru/book/ISBN9785970432723.html

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html

4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

6) https://officeapplications.net/microsoft-excel/

7) http://winrar-full.com/vse-arhivatory/7-zip.html

8) http://winrar-full.com/for-windows.html

9) https://get.adobe.com/ru/reader/

6) OBC biblio-online.ru



http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
https://officeapplications.net/microsoft-excel/
http://winrar-full.com/vse-arhivatory/7-zip.html
http://winrar-full.com/for-windows.html
https://get.adobe.com/ru/reader/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://www.scopus.com/
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http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

7.5.MeToanueckue yKasaHus K JAa00OPATOPHBIM M NPAKTHYECKUM 3aHATHAM
1. XacanoB B. B., Yas6amesa P./l.. KauecTBeHHBIN W KOJMMYECTBEHHBIM aHAIU3.

JlaGopaTopHbIii [IPAKTUKYM — Hanpunk: Kabapauno-bankapckuit
l'ocynapctBennsiii YHuBepcuret, 2017 r. — 142 c.

2. Ynp6amesa P./l., Xacanos B.B. KonnuectBennsiit ananus. JlabopatopHblit
npaktukyM — Hanbuuk: Kabapauno-bankapckuii I'ocyiapcTBeHHBII
Yuusepcurer, 2016 r. —55c.

3. OcHoBBI aHaIUTHYECKON XUMUH. [[pakTyeckoe pykoBoAcTBO. KoytekTus
aBTopoB. / [Tox pex. F0.A. 3omoroBa. M.: Beicmas mikomna, 2001. 412 c.

4. Bacunwes B.I1. Ananutnueckast xumusi. COOpHUK BOIPOCOB, YIPAKHEHUH U
3amau. M.: JIpoda. 2003. 320 c.
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7.6. MeToanyecKue yKa3aHHs M0 NMPOBeICHUI0 Pa3JIMYHbIX Y4eOHbIX
3aHSATHI, K KYPCOBOMY NIPOEKTUPOBAHUIO U IPYTUM BHIAM
CaAMOCTOAITEJIbHOM padoThlI.

Memoouueckue pexomeHoauuu no u3yyeHuro OUCUUnIuUnbl «cAnarumuyeckas
xumusn u OXMA» oaa odyuarouwguxcs

[Ipuctymass K W3y4YEHWIO AWCHMIUIMHBI, OOydYaromemMycs Heo0X0IuMO
03HAKOMHTHCSI C TEMAaTUYECKUM IUTAHOM 3aHATHH, CIIHCKOM PEKOMEHIOBAaHHOU
yueOHOUM mutTepaTypbl. Cleayer YSICHUTb IOCJIEI0BATEILHOCTh BBIMOJHEHUS
WHIVNBUYaJTbHBIX YUEOHBIX 3aJaHHM, 3aHECTH B CBOIO PabOUyI0 TETpajb TEMbl H
CPOKH MPOBEJEHUSI CEMUHAPOB, HAMMCAHUSI y4eOHBIX W TBOpUecKux pador. Ilpu
U3YYCHUU JUCIUIUIMHBI OOYYalollMecs BBIMOIHSIIOT —CIEAYIONINE 3aJaHus:
U3y4YaloT PEKOMEHJOBAHHYIO YYEOHYI0 U HAy4YHYIO JIUTEparypy; MUIIYT
KOHTPOJIbHBIE PabOThl, TOTOBAT JOKIAAbl M COOOLIEHUS K MPAKTUYECKUM



3aHSTUSAM; BBIMOJHSIIOT CaMOCTOSTENIbHBIE TBOPYECKHE palbOThl, Y4YacCTBYIOT B
BBITIOJTHEHUH MPAKTUYECKUX 3aJ]aHUil. YPOBEHb U ITyOWHA YCBOCHUS TUCIIUIUIMHBI
3aBUCAT OT AKTUBHOW U CHCTEMAaTUYECKOW paboThl Ha JICKIHUSX, H3Y4YEHUS
PEKOMEH/IOBAHHOW  JIMTEPATYyphl, BBINOJHEHUS KOHTPOJBHBIX IHUCHbMEHHBIX
3aJJaHuM

Kypc wusywaerca Ha nekuusx, ceMHHapax, IOPU CAMOCTOSTEIbHON H
WHAUBUIYaIbHON paboTe oOyuaromumxcs. OOyvaromuics i MOJTHOTO OCBOEHUS
MaTepualia J0JHKeH HE MPOIYyCKAaTh 3aHSATHS M aKTUBHO y4acTBOBAaTh B y4EOHOM
nporiecce. JIeKInu BKIF0YatOT BCE TEMbI 1 OCHOBHBIE BOITPOCHI TEOPUU U MPAKTUKH
cTpaxoBaHus. J[ns MakcumanbHOW S(PGEKTHBHOCTH M3YYCHHS HEOOXOIMMO
MOCTOSIHHO BECTU KOHCHIEKT JIEKIMH, 3HAaTh PEKOMEHIYEMYIO IMpernojaBareiieM
JUTEpaTypy, MO3BOJISIIOUIYIO JIOMOJHUTh 3HAHUA M JIy4ylle MOATOTOBUTHCS K
CEMHUHAPCKUM 3aHATHSIM.

B coorBeTcTBUM ¢ y4eOHBIM IUIAHOM Ha KaXIyl0 TEMY BBLIEICHO
HEOO0XOMMOE KOJIMYECTBO YACOB MPAKTUUYECKUX 3aHATUN, KOTOPbIE IPOBOASTCS B
COOTBETCTBHUM C BOIPOCAMHU, PEKOMEHIOBAHHBIMHU K U3YUYEHUIO 110 ONPEICICHHBIM
TeMaM. OOyJaroumecs: T0JKHbBI PEryJIsipHO TOTOBUTHCA K CEMUHAPCKUM 3aHATUAM
U y4acTBOBaTh B OOCYXKIACHHHM BOMPOCOB. [Ipy MOATOTOBKE K 3aHATHUAM CIETyET
PYKOBOJCTBOBATbCA KOHCHIEKTOM JIEKIMM W PEKOMEHJIOBAHHOW JIUTEPATypPOHU.
Temarnueckuil MiaH AUCUUIUIMHBI, YYEOHO-METOAMYECKHE MAaTEepHalbl, a TaKXKe
CIIMCOK PEKOMEH/I0BaHHOM JTUTEpaTyphl IPUBEACHBI B paboueii mporpamme

B xonme wu3ydeHHs JUCHUIUIMHBI OOYYAIOMIMICS HMMEET BO3MOXHOCTb
MOJITOTOBUTH pedepaT Mo BHIOpaHHOW M3 TpeIokeHHOTo B Pabodel mporpamme
cnucka Teme. BricTymneHue ¢ JokianoM mo pedepary B rpylie IPOBOAUTCS B
(dopMe npe3eHTaluu C UCTIONIb30BAaHUEM MYJIbTUMEIUIHON TEXHUKH.

Memoouueckue pexomenoayuu npu pabome Ha0 KOHCHEKMOM 60 8PeM:l
npoeedeHus 1eKyuu

B npouecce neKUMOHHBIX 3aHATHA LEenecooOpa3HO KOHCIEKTHPOBATH
yueOHbIi Marepuas. JlJas 3TOro HCHOJB3YIOTCA OOIIME U YTBEPAUBLIMECS B
IIPaKTHUKE MMPABUIIA, U IPUEMbI KOHCTIEKTUPOBAHUS JIEKITUM:

KoncniektupoBanue NeKUN BEAETCS B CIEIUAIBHO OTBEICHHOM I 3TOTO
TETPAIN, KAXKABIM JIUCT KOTOPOW MOJDKEH UMETh IOJs, Ha KOTOPBIX AENAr0TCs
IIOMETKH W3 PEKOMEHJIOBAHHOW  JUTEPATyphbl, JOMOJHAIOIIAE  MaTepuail
MPOCIIYIIAHHON JIEKIMH, a TaKXe MOJAUYEPKUBAIONIUE OCOOYI0 BaKHOCTh TEX WIH
VMHBIX TEOPETUYECCKUX IMOJIOKECHUM.



[lenecooOpa3Ho 3amuchiBaTh TEMy U IUIAH JIEKIUH, PEKOMEHIyEeMYIO
JUTEPATypy K TeMme. 3amucu pPa3fieyioB JISKIUH JODKHBI HMMETh 3aroJIOBKH,
MO/I3aTOJIOBKM, KpacHbIe CTpOKHW. JIJIS BBIACICHHS pa3leioB, BBIBOJOB,
OTIpeICIICHUI, OCHOBHBIX HJEH MOYKHO HCITOJIb30BaTh I[BETHBIC KapaHAAIld W
domacTepsl.

HazBanHbie B JICKIHWHU CCBIJIKHM Ha IICPBOUCTOYHHUKH HAJ0 IIOMCTHUTDH HaA ITIOJIAX,
YTOOBI IIpu CaMOCTOSITEJIbHOM pa60Te HAWTHU U BOUCATh UX. B KOHCIIEKTE JOCJIOBHO
3allUCBIBAIOTCA OIMPCACICHUA HOHHTPIﬁ, KaTCI‘OpI/Iﬁ 1 3aK0HOB. OcCTaIbHOE JOJIDKHO
OBITH 3aITMCAHO CBOMMH CIIOBAMHU.

Kaxxmomy cTyneHTy HeoOX0IuMO BRIpaO0TaTh M MCTIOIB30BaTh JOITYCTUMBIC
COKpalIeHusi HauboJiee paclpoCTPaAaHEHHBIX TEPMUHOB U MTOHSATHM.

MemoOuuecxuepexomeHOauuu no n0020mMoeKe K npakmu4ecKkum
3anamuiam

[IpakTueckue (CEeMUHApPCKHUE) 3aHSATHS — COCTaBHasg 4YacTh Yy4eOHOTO
nmporecca, rpynmnoBasi ¢opma 3aHATUH NpU AKTUBHOM YYacTHUH CTYJEHTOB.
[IpakTuyeckue 3aHATHS CHOCOOCTBYIOT YINIyOJIGHHOMY U3Y4YEHHUIO Haunbosee
CIIOXHBIX TPOOJIEM HAYKH M CIy)KaT OCHOBHOW (pOpMO¥ TOJBENICHUS WTOTOB
CaMOCTOATENIbHON paboThl  oOydarommxcs. Llempro  TpakTHYECKUX  3aHATHA
SBIIACTCS yrAyOJeHUWE W 3aKpeIUIeHHE TEOPETHUECCKUX 3HAHWM, IOJyYCHHBIX
00y4aroIMMUCS Ha JISKIHUIX U B MPOIIECCE CAMOCTOSITEILHOTO U3yUeHHUsT y4eOHOTO
MaTepuala, a, CleloBaTelbHO, (POPMHUPOBAHUE Yy HUX OIPEACIICHHBIX YMEHHU U
HAaBBbIKOB.

B xome moAroToBKM K CEMHHAPCKOMY 3aHSITHIO HEOOXOAMMO MPOYHUTAThH
KOHCIIEKT  JICKUIHUHM, HW3Yy4YUThb OCHOBHYK JIUTEPATYpPy, O3HAKOMUTHCA C
JOIIOJIHUTEIIBHOM  JIMTEPAaTypOd, BBIIOJHUATH  BBIJAHHBIE  IPEHOJABATEIIEM
MpakTU4YeCKre 3afaHusi. [Ipy 3TOM yd4ecTb PEKOMEHAAUMU MPENoAaBaTeNsl M
TpeboBanms mporpamMMmbl. JlopaGaTeiBaTh CBOW KOHCIIEKT JICKIMH, Jeiask B HEM
COOTBETCTBYIOIIME 3AMMCHU U3 JIUTEPATYPHI.

XemareapbHO TpU MOJATOTOBKE K MPAKTHYSCKUM 3aHATHSAM T10 JUCIUATUIHHE
OJTHOBPEMEHHO HCITOJIb30BaTh HECKOJIBKO MCTOYHUKOB, PACKPBIBAIOIINX 3a/IaHHBIC
BOIIPOCHI.

Ha npakTthueckux 3aHATHSIX OOydYarolIMecs ydarcs I'pPaMOTHO U3Jararhb
npoOsieMbl, CBOOOIHO BBICKA3bIBaTh CBOU MBICIH W CYXKJIEHHUS, PacCMaTPUBAIOT
CUTyalluu, CIIOCOOCTBYIOIIME Pa3BUTHUIO MNPOPECCHOHATBHON KOMIIETEHTHOCTH.



Crnenyer UMETh B BHJY, YTO IOArOTOBKA K NMPAKTUYECKOMY 3aHITHIO 3aBUCUT OT
(GopMbI, MECTa MTPOBENCHUSI CEMHUHAPA, KOHKPETHBIX 33JaHUNl U MOPYUYEHHUI. DTO
MOKET OBITh HamWCaHWe AO0KIaaa, 3cce, pedepara (C MOCICAYIOMMM UX
00CYKJIEHUEM ), KOJUTOKBUYM.

Memoouueckue pexomenoauuu no 8blNOJHEHUIO 1a00PAMOPHBIX pAdOm

[lepeuenbp maGopaTopHbIX pabOT MW METOAWYECKHE YKa3aHUs II0 HX
BBITNIOJTHEHUIO TIPUBOJATCA B II. 7.5.

Memoouueckue pekomenoayuu no OP2aHuU3AyUU CAMOCMOAMENbHOU
padoomuwi

CamocrostenbHass padora (mo B.M. [lamto «caMOCTOATENbHBIA — YEIOBEK,
UMEIOIUNA CBOM TBEpJbIe YOSKICHHS») OCYIIECTBISCTCS TMpU Bcex (opmax
00yueHHsI: OYHOM U 3a0YHOM.

CamocrosiTenbHass ~ pabota  oOydarluxcst -  CIOCO0  aKTHBHOTIO,
LIEJICHAIIPABJIEHHOT O MPUOOPETEHUSI CTYI€HTOM HOBBIX JUIsl HETO 3HAHUM U YMEHUI
0€e3 HenmocpeACTBEHHOI'0 y4acTHs B 3TOM Ipoliecca npenojasareieil. [loBbienue
pPOTM  CaMOCTOSITEIHbHON pabOThl OOydaloOMUXCS TPU TPOBEACHUU PA3IAIHBIX
BUJIOB YUE€OHBIX 3aHATUH MPENOIaraer:

-ONTUMHU3AIMI0O METOJOB OOYyuY€HHs, BHEJIpPEHUE B YYEOHBI TMPOIECC HOBBIX
TEXHOJIOTUM oOy4eHus, MOBBIIIAIOIMIUX  MPOU3BOJUTEIBLHOCTh  TpyJa
MpernojiaBaresisi, AaKTUBHOE KCMOJIb30BaHHE HWH(OPMAIMOHHBIX TEXHOJIOTHH,
MO3BOJISIONIMX O0YyYaromeMycsi B yI00HO€ JUIsi HETO BpeMsl OCBauBaTh YYeOHBIN
Matepuar;
-IIAPOKOE BHEIPEHUE KOMITBIOTEPH3NPOBAHHOTO TECTUPOBAHUS;
-COBEpIIICHCTBOBAHWE  METOAMKHA  TPOBEACHUS  TPAKTUK W HAY4YHO-
UCCIIEIOBATEILCKON paboThl 00yYaroOmMXCs, MOCKOJIbKY HMEHHO JTH BHUJIBI
y4eOHOM paboThI B IEPBYIO OUYEpPE/b TOTOBIT 00YUAIONIUXCS K CAMOCTOATEIILHOMY
BBITIOJIHEHUIO PO eCCHOHANBHBIX 33/1a4;
-MOJICPHU3ALIUIO CUCTEMBI KypCOBOTO M JUILUIOMHOTO MPOEKTUPOBAHMS, KOTOpas
JIOJI’KHA TIOBBINIATH POJIh CTYACHTA B MOAOOPE MaTepHaia, TOUCKE MyTeH PeIIeHUs
3ajad.

CamocrosTenpHas paboTa MPUBOINUT CTYACHTA K TIOJYYCHUIO HOBOTO 3HAHMSI,

YOOPSIOYCHUIO U YTIYOJCHHUI0O WMEIOIUXCS 3HaHWW, (OPMUPOBAHUIO Y HETO
npo(heCCHOHANBHBIX HAaBBHIKOB M yMeHMH. CaMoCTOsITeNbHAs PadoTa BBIMOIHSET

psn GYyHKIUMI:

—  pa3BHBAIOUIYIO;
— UH(POPMAIIMOHHO-00YJaOIITYTO;
— OPUEHTUPYIOUIYIO i CTUMYJIHPYIOIIYIO;



- BOCIIUTBIBAIOIIY1O,
- HCCIICA0OBATCIILCKYTO.
B paMKax KypcCa BBIIOJIHAKOTCA CICAYIOIIHUC BH/IbI CaMOCTOSTEIIbHOM

paboThI:

1. TlpopaboTtka y4debHOTO MaTepuana (IO KOHCHEKTaM, Y4eOHOW W HayIHOU
JUTEepaType);
2.BeInoNIHEHNE pa3HOYPOBHEBBIX 3a7a4 U 3a/IaHUI;
3. PaGoTa ¢ TecTamu 1 BOIpocamu Jijisi CaMOIIPOBEPKH;
4. BeInosHEHUE UTOTOBOM KOHTPOJIBHOM PabOTHI.
CryaeHTaM peKOMEHJIyeTCsl C CaMOro Hadajla OCBOCHHSI Kypca paboTaTh C

JUTEPATYpOl U IpeularaeMbIMU 33JaHUSIMU B (hOpME MOJTOTOBKU K OUEPEIHOMY
ayIUTOPHOMY 3aHATUIO. lIpu 3TOM aKTyanmumsupyroTcs HMMEIIIMECs 3HaHuA, a
TaKXke co3paercs 0a3a s yCBOCHHs HOBOTO MaTepuasa, BO3HUKAIOT BOIPOCHI,
OTBETHI HA KOTOPBIE CTYJEHT IOJIY4YaeT B Ay IUTOPHHN.

Heo0OxoqumMo OTMETUTh, YTO HEKOTOpBIE 3aJaHUs Ui CaMOCTOSITEIbHOM
paboTel MO Kypcy HMEIOT ompeseneHHyro crnenuduky. [Ipum ocBoeHmnm Kypca
CTYJICHT MOJKET TIOJIb30BaThCS OMOIMOTEKOW By3a, KOTOpas B IIOJIHOHW Mepe
o0ecrieueHa COOTBETCTBYIOUICH JMUTEepaTypod. 3HAUUTENIBbHYIO IOMOIIb B
HOJTOTOBKE K OYEPETHOMY 3aHSATHUIO MOXKET OKa3aThb HMEIOLIUMHCS B y4eOHO-
METOJMYECKOM KOMILIEKCE KpaTKMM KOHCHEKT Jiekuud. OH K€ MOXKeT
UCIIOJIB30BATbCA M JUIA 3aKpEIUICHUs IIOJYyYEHHOIO0 B ayAUTOPUM Marepuaa.
CamocrosiTenbHas padoTa CTYIACHTOB TPEAyCMOTpeHa YYeOHbIM IUIAHOM H
BBIMOJTHSIETCST B 00sA3aT€IbHOM TMOpsiAKe. 3adaHusl MPEAJIOKEHBI MO  KaKIOH
U3y4aeMOil TeMe€ M MOTryT TOTOBUTBhCS HWHAMBUIAyaIbHO Wi B rpynne. Ilo
HEOOXOAMUMOCTH  CTYJIEHT MOXET oOpamarbcs 3a  KOHCyJbTalued K
IPENOJABATEN0. BbINOMHEHUE 3aJaHUd  KOHTPOJMPYETCS W OLEHUBAETCA
IIPETIOAABATEIIEM.

JUIA  yCIIEIIHOTO  CaMOCTOSITEJIBHOIO ~M3YyYEHMs MaTepuayla CETrOAHS
UCTIOJIb3YIOTCSl pa3iIMuHble CPEACTBa OOy4YEHMsI, CPeIu KOTOPBIX 0CO00e MeCTo
3aHUMAIOT MH(OPMAIMOHHBIE TEXHOJOTUM PA3HOTO YPOBHSA M HANpPaBIECHHOCTH:
DIIEKTPOHHBIE yUYEOHHKM U KYypChI JIKIM, Oa3bl TECTOBBIX 3aJaHUM W 3a1ad.
DNEeKTPOHHBIM  Y4eOHHMK  TPEACTaBIA€T COOOW  MPOrpaMMHOE  CPENCTBO,
NO3BOJISIIOIEE  IPEACTABUTh  JUIA  M3YYEHHs]  TEOPETUUYECKUMH  Marepua,
OpPraHMU30BaTh alpOOUPOBAHUE, TPEHAXK U CAMOCTOSTEIBHYIO TBOPUECKYIO padoTy,
IIOMOTAKoIIee CTYACHTAM M IIPENOJABATEN0 OLEHUTh YPOBEHb 3HAaHUU B
ONpE/ICNICHHOW TEeMaTHKe, a TaKXkKe COJAepKallee HEOOXOAMMYIO CIPAaBOYHYIO
uHpoOpMaIMio. ONEKTPOHHBIM y4eOHMK MOXET HMHTErpupoBatb B cebe
BO3MOYHOCTH Pa3JIMYHbIX MEJArOTHYECKUX MPOrPAMMHBIX CPEJICTB: 00YyYarolux



porpamm, CIIipaBOYHUKOB, YIEOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIIX
IIPOrpamM.

JUis ycremHoW opraHu3alii CaMOCTOSITENbHONW pabOThl BCE AKTHBHEE
OPUMEHSAIOTCS pa3HOOOpa3Hble oOpa3oBaTenbHbIE pecypchl B ceTu HHTepHeT:
CHUCTEMBbl TECTHPOBAHHUS TIO pa3jIMYHBIM O0NAaCTAM, BHUPTyajbHBIC JIEKIUH,
7abopaTopuu, MpU HSTOM TOJB30BATENI0 JOCTaTOYHO HMMETh KOMIIBIOTEP H
nojakinoYeHrue K WHTepHETy [ TOro, 4roObl CBSI3aThCA C IMPENOAABATENIEM,
pemarb BBIYUCIMTENbHBIE 33Ja4d W TMOJydaTh 3HaHMs. Vcrnonb3oBaHue ceTei
YCUJIMBAET POJIb CAMOCTOSITEIbHOM pabOThl CTYACHTA U TIO3BOJISIET KapAMHAIBHBIM
00pa3oM U3MEHUTh METOJIUKY IIPETIOAABaAHMSL.

CTyneHT MOKET moJlydaThb BCE 3aJaHUSl U METONMYECKHE YKa3aHUsS 4epes
CepBep, 4YTO JAaeT €My BO3MOKHOCTb IPHUBECTH B COOTBETCTBUE JIMYHBIC
BO3MOXHOCTH C HEOOXOJMMBIMU [UUISl BBINOJHEHUSI padOT TpPyA03aTpPATaMH.
CTyaeHT HMMEeT BO3MOYKHOCTH BBINOJHATH pabOTy JoMa WM B ayJUTOPUHU.
Bonbiioe BocmuTaTeNbHOE M 00pa30BaTENbHOE 3HAYEHHE B CAMOCTOSITEIBHOM
y4eOHOM TpyJA€ CTYAEHTa UMEET CaMOKOHTPOJib. CaMOKOHTpOJIb BO30YXAAeT U
IO/ ICP)KUBACT BHUMAHUE U UHTEPEC, ITOBBIIIAECT aKTUBHOCTh IIAMATH U MBIILIJICHNUS,
MO3BOJIIET CTYAEHTY CBOEBPEMEHHO OOHApYyXUTb WU YCTPaHUTH JOIYIIECHHbIE
OMOKKM W HENOCTaTKH, OOBEKTHUBHO OMpPEJICINTh YPOBEHb CBOMX 3HAHU,
IIPaKTUYECKUX YMEHMM. CaMoe OCTyImHOE U IMPOCTOE CPENCTBO CAMOKOHTPOJS C
IPUMEHEHUEM HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUHA - 3TO PsiA
TECTOB «on-line», KOTOpbIE TO3BOJSIOT B PEKUME pEAITbHOIO BPEMEHU
ONPENEIIUTh CBOM YPOBEHb BIIAJECHUS IIPEAMETHBIM MaTEPUAJIOM, BBIABUTH CBOU
OLIMOKY U MOIYYUTh PEKOMEHIALMU IO CAMOCOBEPIICHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padbome ¢ 1umepamypoil

Bcro nurepaTtypy MOXKHO pas3ienuTh Ha YYeOHHKH W ydeOHBIE TOCOOMS,
OpUTHHAJIbHBIE HAYyYHbIE MOHOTpaUUEeCKUE MCTOUHUKHU, HAYYHbIE MyOJIMKAIIMU B
nepuoanyeckor medatd. M3 HHUX MOXHO BBIJCIHUTH JIUTEPATYPY OCHOBHYIO
(PEKOMEHIyEMYI0), TOTIOTHUTENBHYIO U JIUTEPATYPy IJIsl YIIIyOJIeHHOTO U3yUYeHUs
JUCIUTUTAHBI.

N3yueHue AUCHUIUIMHBI CJEAyeT HayuHaTh C Y4YE€OHUKA, IOCKOJIBbKY
y4eOHUK — 3TO KHHUIa, B KOTOPOH H3JIOKEHbl OCHOBBI HAyYHBIX 3HAHHUU IO
ONpENEICHHOMY MPEIMETy B COOTBETCTBHM C LEISIMHA M 3aJlayaMu O0y4YeHus,
YCTaHOBJIEHHBIMU ITPOTPaAMMOIA.



[Ipu pabote c nuTepaTypoil HEOOXOIMMO YUHUTHIBATh, YTO HMMEIOTCS
pa3IMYHbIE BHUJBl YTCHUS, M KAXKIBIM M3 HUX MCIOJB3YETCS HA ONPEIEIICHHBIX
JTanax OCBOCHUS MaTepHUaa.

lIpedsapumenvrHoe 4UTEHWE HANpPaBICHO Ha BBISBJICHUE B  TEKCTE
HE3HAKOMBIX TEPMHHOB M TMOWCK HMX 3HAYEHUsI B CIPABOYHOW JuTepaType. B
YACTHOCTH, MPU YTCHUU YKA3aHHOM JHMTEpaTypbl HEOOXOAMMO MOIPOOHEUITNM
o0pa3oM aHaTM3UPOBATh TIOHSTHS.

Ck603H0€e umenue TpeIoiaraeT MPOYTCHUE MaTepralia OT Hadyalia J0 KOHIIa.
CKBO3HOC 4YTCHHE JIMTEPATypbl W3 NPHBECJACHHOIO CIIMCKAa JIaeT BO3MOYKHOCTH
CTYJIEHTYy c(OopMUpOBaTh CBOJI OCHOBHBIX ITOHSATHH M3 HM3ydaeMol O0JacTH M
CBOOOIHO BJIAJIETh UMH.

Buibopounoe — HA000OpOT, MMEET IENbI0 MOUCK M OTOOp Marepuana. B
pamMKax JaHHOTO Kypca BbIOOPOYHOE YTEHHE, KaK CIOCOO OCBOCHUS COACPIKAHHS
Kypca, JOJKHO HCIIONH30BATHCS TMPH MOATOTOBKE K MPAKTUYECKUM 3aHATHSM TI0
COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe uymenue — OTO KPUTHUECKUH pa3bop TeKcTa C
MOCJIEAYIOIIUM €ro KOHCHEKTUpoBaHUEM. OCBOEHHE yKa3aHHBIX MOHATUN Oyner
Hanbosnee >PEKTUBHBIM B TOM CIlTydae, €ClH MPHU YTEHWH TEKCTOB CTYACHT OyAeT
3aJ1aBaTh K 3TUM TEKCTaM BONpPOCHL. YacTh M3 3TUX BONPOCOB CHOPMYIUPOBAHA B
®OC B mepeuHe BompocoB s coOecenaoBaHusd. llepeueHp 3THX BONPOCOB
OTrpaHU4EH, MO3TOMY Ba)XKHO HE TOJBKO COAEPKAHUE BOIPOCOB, HO CaM IPUHLIHAII
OCBOCHMSI JINTEPATYPhI C IIOMOIIBI BOIIPOCOB K TEKCTaM.

Lenbto usywaroweco 4UYTEHUS SBIAETCS TIIyOOKO€ W  BCECTOPOHHEE
noHMMaHue ydeOHoM wuH(opmaruu. EcCTh HECKOJBKO MNPUEMOB H3YYarOIIETO
YTEHUSI:

1. YreHue mo ajropuTMmy IMpenrnosaraer pazoueHue uHoOpMauud Ha OJOKU:
Ha3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HAEs TEKCTa; (PaKTUUECKUW Marepual;
aHalau3 TEKCTa IIyTEM CONOCTABJICHUS HMEIOLIUMXCA TOYEK 3pEHHs IO
paccMaTpuBaEMbIM BOIIPOCAaM; HOBU3HA.
2. IIpriem nOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIINN aJrOPUTM:

—  MEUICHHO IPOYUTATh TEKCT, CTAPAsACh IIOHATH CMBICI U3JI0KEHHOTO;

—  BBIACIIMTH KJIIOUEBBIE CII0BA B TEKCTE;

— IOCTapaThCsl MOHATh OCHOBHBIE WJEH, MOATEKCT M OOIIMHA 3ambICe

aBTOpA.

3. Ilpuem Te3upoBaHus 3aKiatoyaeTcs B (HOPMYJUPOBAHUM TE3UCOB B BHJIE
IIOJIOKEHHM, YTBEPKICHH, BBIBOJIOB.



K sTomy MOXHO 100aBUTH ¥ MHBIE IPUEMBIL: IPUEM pePEPUPOBAHUS, TIPUEM
KOMMEHTUPOBAHHUS.

Baxknoil cocTaBisitomiel J1t000ro COJIMIHOTO HAYYHOTO HM3IAHMS SIBISIETCS
CIIMCOK JIMTEPaTypbl, Ha KOTOPYH ccbulaeTcsa asTop. lIpu BO3HMKHOBEHHH
UHTEepeca K KaKoi-To 00CyKIaeMoi B TeKCTe MpoOIeMe BCerja €CTh BO3SMOKHOCTD
0o0paTUThCA K CIHMCKY OTHOCSIIEWCS K HEW nuTeparypel. B 3ToM ciiydae Bcd
npoOiemMa Kak Obl pa3OMBAacTCS HAa COCTABIISIONIME YACTH, KaKIas W3 KOTOPBIX
MO>KET M3Yy4aThCsl OTHIEIbHO OT Apyrux. Ilpw 3TOM BakHO HE TepsATh W3 BHUIA
OOIIMI KOHTEKCT W HE MOIPYyKaTbCid YPE3MEPHO B JETANU, MMOTOMY 4YTO TaKUM
00pa3oM MOHO HE YBUJETh IJ1aBHOTO.

[logroroBka K 3K3aMEHy JOJDKHA MPOBOJIWTHCS HAa OCHOBE JIEKIIMOHHOTO
MaTepualia, MaTeprajia MPaKTUYECKUX 3aHSATHH C 00s3aTesIbHbIM OOpalieHUuEM K
OCHOBHBIM y4e€OHMKaM TIO0 Kypcy. OTO TO3BOJUT HWCKIIOYUTh OMIMOKH B
MOHMMAaHUU MaTepHuala, 0OJIErYUuT ero OCMBICICHHE, MPOKOMMEHTHUPYET MaTepual
MHOT'OYUCJICHHBIMY IIPUMEPAMHU.

Memoouueckue pekomeHnoauuu no Hanucanuio peghepamos

Pedepar mnpencraBmser coOOH COKpamIeHHBIH Tepecka3d CoJep KaHUs
NEPBUYHOIO JIOKYMEHTa (WIM €ro 4YacTd) C OCHOBHBIMU (PaKkTUUECKUMU
CBeIeHWSIMH U BbIBOJamMu. Hammcanme pedepara ucmonb3yercs B y4eOHOM
mpolecce  By3a B LEMSIX  OPUOOPETEHHs  CTYAEHTOM  HEO0OXOAMMOM
npodeccruoHanbHOM MOJIrOTOBKH, Pa3BUTHS YMEHUS U HABBIKOB CAMOCTOSITEIIbHOTO
HAyYHOTO I[IOMCKA: W3yYEHHsI JIUTEepaTypbl 1O BBIOPAaHHOW TeMe, aHaau3a
pPa3IUYHBIX MCTOYHUKOB M TOYEK 3peHHUs, 00O0OIIeHusT maTepuasna, BBIICICHUS
TJIaBHOTO, (POPMYIHPOBAHUS BBIBOJOB U T. M. C moMoIIpio pedepaToB CTyACHT
ry0)ke TOoCTUTaeT Hamboyiee CIIOKHBIE MPOOJIeMBbl Kypca, YUUTCS JaKOHHMYHO
u3JlaraTb CBOM MBICIIH, NMPABWIHLHO OPOPMIIATH padOTy, IOKJIA/IbIBATh PE3yJIbTAThI
cBoero Tpyna. IIpomecc manmcanus pedeparta BKIIOYAET: BHIOOP TEMbI; MOAOOD
HOPMATHUBHBIX aKTOB, CICIHAIBHON JUTEPATyphl M HMHBIX HCTOYHUKOB, UX
U3y4YCHHUE; COCTABJICHHE IUIAHA; HAMHMCAHWE TEeKCTa padoThl U ee 0hOpMIICHHUE;
YCTHOE U3JIOKEHUE pedepara.

Pedeparsl numyTcs no Haubosiee akTyalbHbIM TeMaM. B HUX Ha OCHOBe
TIIATEJILHOIO aHajdu3a U OOOOIIEHMs HAy4YHOrO MaTepuaja COIOCTABIISIOTCS
pa3iruHbIe B3TJISIIBI ABTOPOB M ONPEENIETCS COOCTBEHHASI TIO3HIIMSI CTYJEHTA C
U3JI0)KEHUEM  COOTBETCTBYIOIIUX apryMEeHTOB. Tembl pedepaToB  TOMKHBI
OXBaTbIBaThb W JIUCKYCCHOHHBIE BOIpPOCHl Kypca. OHM MpuU3BaHbI OTpPaXaTh



nepeIoBble Hay4YHbIC MW, 0000IIaTh TEHICHIIUU MPAKTUYECKON NEATEIHHOCTH,
YUUTBIBAs MPU 3TOM U3MEHEHUS B TEKYIIEM 3aKOHOAATENbCTBE. PEKOMEHJOBaHHAS
HIDKE TeMaTuka pedeparoB mnpumepHas. CTyIeHT NpU IKEIaHUU MOXKET caM
NPEMIOKNATh Ty WM HWHYIO TEMY, NPEIBAPUTENBHO COTJIACOBAB €€ C HAyYHBIM
PYKOBOAUTEIIEM.

Pedepar, kak mpaBuUiIO, COCTOUT U3 BBEACHHS, B KOTOPOM KpaTKO
000CHOBBIBAETCS aKTYaJIbHOCTh, HAyYHAs M MPAKTUYECKask 3HAYMMOCTh N30paHHON
TE€MbI, OCHOBHOT'O MaTepuaia, COJAECpKaIIero CyTh MpoOJIeMbl U IyTH €€ PEIICHMUS,
U 3aKIoueHus, riae (HOpMUPYIOTCS BBIBOJABI, OILEHKH, NpenioxkeHus. OOmuii
00beM pedepata 20 TUCTOB.

Texnuueckue TpedboBanus Kk opopmiieHuo pedepara cieayromue. Pedepar
odopmisiercs Ha nucTax popmaTa A4, ¢ 00s3aTEIBPHON HyMEpaIuei CTpaHHII,
pUYEM HOMEP CTPAHUIIbI HA IEPBOM, TUTYJILHOM, JIUCTE HE cTaBUTCS. [lois:
BEepXHEE, HIDKHEE, TIpaBoe, JeBoe — 20 MM. AG3amubIi oTCTyM — 1,25; Pucynkun
JOJIKHBI CO3/1aBaThCs B MUKIMYECKUX PElaKTOpax WK Kak pucyHok Microsoft
Word (crpynmnupoBaHHbIil). TaGnuIlbl BHITIOJHATH TAOJIUYHBIMU STYEHKAMU
Microsoft Word. CkanupoBaHue pucyHKOB U TaOJIUIl HE JJOITyCKaeTCsl.
BripaBHuBaHME TeKCTa (110 MIMPUHE CTPAHHUITHI) HEOOXOAMMO BBITTOHSITH TOJIBKO
CTaHJIaPTHBIMU crioco0aMu, a He ¢ TOMOIIIbI0 TpobesioB. Pa3mep Tekcra B
pucyHkax u tabnuiax — 12 kernp. Ha TutynsHOM nucte pedeparta Hy>KHO yKa3aTh:
Ha3BaHUE YueOHOTo 3aBe/ieHus, (DaKyIbTeTa, HOMEp IPYIIbl U PaMUINIO, UMS U
OTUYECTBO aBTOPA, TEMY, MECTO U TOJ] €r0 Hanmucanus. PekomeHmyemMsblii 00bem
paboThI CKJIAABIBACTCS U3 CIECIYIONIUX COCTABIISIOMINX: TUTYJIbHBIN JTHCT (1
cTpaHuua), coaepxxkanue (1 crpanuiia), BBegenue (1 — 2 crpaHulibl), OCHOBHAs
4acTh, KOTOPYIO MOXHO Pa3eiIuTh Ha I1aBkl WK pazaesnsl (10 — 15 crpanuir),
3aknrouenue (1 — 3 cTpanulibl), cUCOK JuTepaTypsl (1 cTpanuia), NpUIIoKEHUE
(re oOs3atensHO). Ecn pedpepat comepxut Tabmauiry, To €€ HOMEp U Ha3BaHUE
pacrosiararoTcs CBepxy TaOIHIlbl, €CIM PUCYHOK, TO BHU3Y PUCYHKA.

ConepxaTenbHble yacTH pedepara — 3TO BBEJCHHME, OCHOBHAs 4acTb U
3aKioueHue. BBeneHune NOMMKHO coAepKaTh pacCy’kKJIEHHUE IO MOBOAY TOTO, UTO
paccMmarpuBaeMasi TeMa akTyajlbHa (TO €CTh COBPEMEHHA M K HEM ecTh OObILIOi
MHTEPEC B HACTOSIILEE BPEMs), a TAKXKE [MOCTAHOBKY 1I€JIM MCCIEA0BaHUsA, KOTOPAs
HETOCPEICTBEHHO CBs3aHA C Ha3BaHUEM paOoThl. Takke BO BBEAEHUU MOTYT OBITh
MIOCTaBJICHBI 3a/1a4M (HO HE 00s3aTeNbHO, TaK Kak paboTa HEBEJIHKA MO 00beMy),
KOTOpBIE JCTANM3UPYIOT IeNlb. B  3aKi0OUeHWH TUIIYTCS  KOHKPETHBHIE,
COJIepKaTEIbHBIC BBIBO/IBI.

Conepxanme pedepara CTYACHT AOKIAAbIBACT Ha CEMHUHApe, KpPYKKe,



Hay4yHOU KoH(pepeHuuu. IIpeaBapuTenbHO NOATOTOBUB TE3UCHI JOKIIAA, CTYACHT
B TeueHue 7 - 10 MUHYT OJKEH KPAaTKO M3JI0KUTh OCHOBHBIE IOJIOKEHUS CBOEU
pabotel. Ilocne pnokmaza aBTOp OTBEYAaeT Ha BOIPOCHI, 3aT€M BBICTYHAKOT
OIIIOHEHTHI, KOTOPBIE 3apaHee MO3HAKOMUIIUCH C TEKCTOM pedepaTa, U OTMEYAIOT
ero cuijbHble M ciabble cropoHbl. Ha ocHoBe oOcyxaeHus oOyuarouiemycs
BBICTABJISIETCS COOTBETCTBYIOIIAS OLICHKA.

Memoouueckue pekomenoayuu 0711 ROO20MOBKU K IK3AMEHY:

Dk3ameH B 3M ceMmecTpe sBisieTcss (OpMON UTOrOBOTO KOHTPOJIS 3HAHUN U
YMEHUH O0O0ydYaromMxcsi N0 JaHHOW JUCHMIUIMHE, MOJTYYEHHbIX Ha JIEKIUSX,
NPAaKTUYECKUX 3aHATUSIX U B MPOIECCE CaMOCTOSTENbHON paboThl. OCHOBOM AJis
OTpe/ICNICHUs] OLICHKU CIYXHUT YpPOBEHb YCBOEHHUS OOyYaroIIMMMCS MaTepuaina,
IPEeIyCMOTPEHHOIO JIaHHOM paboyeill mporpammoit K sK3aMeHy JoImycKaroTcs
CTyACHThl, HaOpaBmme 36 u Oonee OaIOB IO HTOraM TEKYLIEro MU
IPOMEXKYTOUHOTO KOHTposst. Ha sx3aMene cryaeHT moxkeT HaOpath ot 15 mo 30
0asoB.

B meproa moAroToBkr K 9K3aMeHy OOydaroluecsi BHOBb OOpamialoTcs K
y4e0HO-METOIMYECKOMY MaTepually U 3aKpEeIUIIOT IPOMEKYTOUHbIE 3HAHUSI.

[ToaroToBka oOy4aromerocs K 3Kk3aMeHy BKIIFOYAET TPH dTana:

- caMoCTOsITeNbHAs paboTa B TEYCHNE CEMECTPa;

- HETIOCPECTBEHHAs MMOJATOTOBKA B JIHU, MPEAMIECCTBYIONINE dK3aMEHY I10
TeMaM Kypca;

- IOJITOTOBKA K OTBETY Ha 3K3aMECHAIIMOHHBIC BOIIPOCHI.

[Tpu moAroToBKE K AK3aMeHYy 00ydarommMCes 1el1ecoo0pa3Ho MCIIOJIb30BaTh

Marepuanbl  JIEKIHUH, y4eOHO-METOJUYECKHE  KOMIUIEKCHI,  HOPMATHUBHBIC
JIOKYMEHTBI, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JTUTEPATYPY .

Ha sk3aMeH BBIHOCHTCS MaTepHall B 00beME, IPEIyCMOTPEHHOM paboucit
IPOrpaMMoi y4eOHOH JHCHMIUIMHBI 3a CEMECTp. OK3aMEH IIPOBOJUTCS B
MMCbMEHHOM / yCTHOM (opme.

[Ipn mnpoBeneHuu s5K3aMeHa B TUCBMEHHOM (ycTHOHM) dopme, Bemaylui
MPernojiaBaTesib COCTaBISET JK3aMEHAIIMOHHBIE OWJIETHI, KOTOPHIE BKIIOYAIOT B
ceOs: TeCcTOBBIC 3aJaHMsl; TEOPETUUYECKHE 3aJaHMs; 3aJadydl WU CHTYaIUH.
DopMyIUpPOBKA TCOPETHUUECKUX 3aJaHUsl COBMAAAEeT C (DOPMYITUPOBKOM MEpPEUHS
HK3aMEHAI[MOHHBIX BOIIPOCOB, JIOBEJICHHBIX JI0 CBEJICHUS O0YUYarOIIUXCsl HAKaHYHE
’K3aMeHalMOHHON ceccuu. CojepykaHue BOMPOCOB OJHOTO OMiIeTa OTHOCUTCS K



Pa3IUYHBIM pasziesiaM IPOrpPaMMBbI ¢ TEM, YTOOBI 00JIee TTOJTHO OXBATHTh MaTepUal
y4eOHOM AUCIUIIIAHEI.

B ayauropuun, rae mpoBOIUTCA YCTHBIM 3K3aMEH, JOJDKHO OJTHOBPEMEHHO
HAaXOJWThCA He Oojee IIeCTH CTYACHTOB Ha OJHOTO IIperojaBaTres,
MPUHUMAIONIETO JK3aMeH. Ha moArotoBKky oTBeTa Ha OWJIET Ha DSK3aMCEHE
otBoauTcs 40 MUHYT.

[Tpu mpoBeieHMK MMCHMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pe3ynbrar ycTHOTO (MMChbMEHHOT'0) 9K3aMEeHAa BIPAYKAETCSI OLICHKAMU:

Ouenka «comauunon—om 91 0o 100 6annoe —TeopeTUIECcKOe CoIepKaHue Kypca
OCBOEHO IOJTHOCTHIO, 0€3 MPoOEeIoB, HEOOXOAUMBIE MPAKTUIECKIE HABBIKU PA0OTHI C
OCBOEHHBIM MatepraioM copMupoBaHbl. Bee npemycMoTpeHHbIE TPOorpamMMoi 00ydeHusI
y4eOHbIE 33]JTaHUS BBITIOJIHEHBI, KAUECTBO MX BHITIOJIHEHHS OLIEHEHO YHCIIOM OaJLJIoB,
OJM3KUM K MakcUMalTbHOMY. Ha sKk3amMeHe CTyJIeHT IEeMOHCTPUPYET NTyOOKHE 3HAHUS
MPEeTyCMOTPEHHOTO TIPOrPaMMOi MaTepualia, yMeeT YeTKO, IJAKOHUYHO U JIOTUYECKH
TIOCTIE/IOBATENTHHO OTBEYATh Ha IMOCTABJICHHBIE BOIPOCHI.

Ouenka «xopouwio» —om 81 00 90 6a1106 — TEOPETUUECKOE COACPIKAHUE Kypca
OCBOEHO, HEOOXOIMMBbIE IPAKTUYECKHE HABBIKK PA0OTHI C(hOPMUPOBAHBI, BHITIOJIHEHHBIC
yueOHBIE 3a]JaHus COACPIKAT He3HAUUTEITbHBbIE OIMOKU. Ha sk3amene cTyieHT
JIEMOHCTPUPYET TBEPOE 3HAHKSI OCHOBHOTO (TIPOrPaMMHOTI0) MaTepHaia, yMeeT 4eTKO,
I'PaMOTHO, O€3 CYIIIECTBEHHBIX HETOYHOCTEN OTBEUATh Ha [IOCTABJIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTUIECKOE
coJiep)KaHHe Kypca OCBOCHO HE MOJHOCTHIO, HEOOXOIMMbIC TIPAKTUUECKUE HABBIKH
paboThl chOpPMHUPOBAHBI YACTHYHO, BBIMOJHEHHBIC YYCOHBIC 3aJaHUs COJIEpPIKAT
rpyosie ommOKku. Ha »5sK3amMeHe CTyJIEeHT JEeMOHCTPUPYET 3HaHHWE TOJBKO
OCHOBHOT'O MaTepuaja, OTBEThI COACP’KAT HETOYHOCTH, CI1a00 apryMEHTUPOBAHBI,
HapyIIeHa TOCIe0BATEIPHOCTD U3JIOKEHHUS MaTepHralia

Ouyenka «neyoosiemeopumeibho» — om 36 00 60 6an7106 — TEOPETUIECKOE
coJiepkaHue Kypca He OCBOCHO, HEOOXOAMMBIC MMPAKTHIECKIE HABBIKK PAOOTHI HE
c(hopMHUPOBaHbI, BHIMIOJHEHHBIC YICOHBIC 3a/TaHUS COACPIKAT TPyObIe OIMOKH,
JIOTIOJTHUTENIbHAS CaMOCTOsATEIbHAsL paboTa HaJl MaTepUaIoM Kypca He IPUBEIET K
CYIIIECTBEHHOMY TOBBIIICHUIO KaUeCTBA BHIMIOJHEHUs yUeOHbIX 3a1anuii. Ha
HK3aMEHE CTYJICHT AEMOHCTPUPYET HE3HAHHUE 3HAUUTEIILHON YacTH MPOTPAMMHOTO
MaTepualia, CyleCTBeHHBIC OMMMOKN B OTBETaX Ha BOIPOCHI, HEYMCHHUE
OpHEHTHUPOBATKLCS B MaTepHasie, He3HAHUE OCHOBHBIX MOHATHHA TUCITATITUHBI



8. MarepuajibHO-TeXHUYECKOE o0ecnedeHne U CHUIITUHbI

Munumansno  HeoOxoaumbiii g peamusaumu  OIIOII  mepedens
MaTepPUAIbHO-TEXHUUECKOTO 00ecreueHuss BKIIOYaeT B CeOsl: JICKIIMOHHBIC
aynuropur  (0OOpYy/IOBaHHbIE  BUJCOMPOCKIIMOHHBIM  00OpYJOBaHUEM IS
Mpe3eHTaIlNi, CPEACTBAMH 3BYKOBOCIIPOU3BEACHUS, SKPAHOM U UMEIOIIUE BBHIXOT B
ceTh VHTEpHET), MOMEMmEeHNs IS TMPOBEACHUS CEMHHAPCKUX W TPAKTUICCKUX
3aHATUN (00OpyNOBaHHBIE Y4eOHOW MeOeNbi0), KOMIBIOTEPHBIC KIACCHI U Ip. (8
coomeemcmeuu ¢ @PI'OC, yueonvim nnanom u cnpasku MTO).

Jns camocToATenbHOW paboThl CTYAEHTOB Mo auciuruinae «CTpoeHue
BEIIIECTBA» MOTYT OBITh HCIIOIB30BAaHBI KOMITBIOTEPHBIE KIIACCHI, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO TMOJIKIIIOUeHUs K cetu «MHTepHeT» u
JIOCTYTIOM B JJICKTPOHHYIO WH(GOPMAIIMOHHO- oOpazoBaTenbHyto cpeny KbI'Y u
anekrponHo—Oubmuoreunsie cucteMbl «YHUBEPCUTETCKAS BUBJIMOTEKA
OHJIAMH», 9BC «KoucymbTanT crynenTa», IBC «AilInDpoykcy.

[Ipu npoBeaeHUM 3aHATHA JIEKIMOHHOTO THIIA, CEMUHAPCKUX 3aHSITHM
UCTIOJIb3YIOTCA:

JIUYEH3UOHHOE NPOSPAMMHOE 0becnedeHue.

- [Mpoayxter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moanucka (Open Value Subscription);

- AnTtuBHpycHOe TporpamMHoe obOecriedenne Kaspersky Endpoint
Security Crannapthsiii Russian Edition;

— AltLinux (AnsT OOpazoBanue 8);

€c80000HO pacnpocmpansiemvie NPOSPaAMMbL:

- Academic MarthCAD License - MareMaTruyeckoe MpPOrpaMMHOE
oOecrieueHre, KOTOPOE TO3BOJIAET BBIMOJHATh, AHAIM3UPOBATH BaKHEHUIIIHE
WHKCHEPHBIC PacueThl 1 OOMEHUBATHCS UMHU;

— WinZip mst Windows - mporpamm JUIsi CKaTUSI M pacliakoBKU  (paiiiioBs;

- Adobe Reader mms Windows — mporpamma juist utenust PDF daiinos;

Far Manager - KOHCONbHbIA (GannoBbiN MeHeaXep ANS OonepauMoHHbIX

cuctem cememnctea Microsoft Windows.




JIns CTyIEHTOB C OTPAHWYEHHBIMU BO3MOKHOCTSIMH 3J0POBbS CO3JIaHbI
CHeIMaIbHBIC YCIOBHUS IS TIONy4YeHHUs oOpa3oBaHus. B IemsiX mOCTYmMHOCTH
MOJYYCHHSI  BBICIIETO  OOpa3oBaHWsA 1O  00pa3oBaTENbHBIM  IpOrpaMMaM
WHBAIMJAMU W JIMIAMH C OrPAaHUYECHHBIMA BO3MOKHOCTAMHU  3J0POBBSA
YHUBEPCUTETOM 00ECIICUUBACTCSI:

1. AnprepHaTuBHas Bepcus OQHUIMAIBHOrO caiita B cetu «MHTepHET» IS
C1a00BHISIINX

2. 1711 MHBAJIU/IOB C HAPYIICHUSMU 3peHHUsI (CIIa00BHUISAIINUE, CIETIHIC)

- MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIET0 O00yUaroueMycs HE0OOX0IMMYIO
HIOMOIIIb, TyOJIMpOBaHUE BCIYX CIIPABOYHON MH(POPMAIIMU O pACIIUCAHUH YUeOHBIX
3aHATUN; HAJUYME CPEACTB Uil YCWIEHHsS OCTATOYHOIO 3pEHMs, OpaiyieBCKOi
KOMIIBIOTEPHOM TEXHHKH, BHJCOYBEIMUUTENEH, MpOrpaMM HEBU3YaJIbHOI'O
JocTyna K WH(OpMAaLNU, TPOTPaMM-CHHTE3aTOPOB PEUd M JIPYTHX TEXHUYECKUX
CPEICTB mMpuema-tniepefadn y4eOHoM wuHGOpManud B JOCTYMHBIX (Qopmax s
CTYJCHTOB C HAPYIICHUSMHU 3PEHUS;

3.J711 MHBAJIUIOB W JIUIl C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3J0POBbSI T10
ciyxy (cmabocipliianiue, TTyXue):

4. ]Jlns MHBAaNUAOB U JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS,
UMEIOIIMX HApYIIEHUS OMOPHO-ABUraTeIbHOIO ammapara, Co3JaHbl MaTepHaIbHO-
TEXHUYECKHUE YCIOBUSA O00ECHeunBalonfe BO3MOXKHOCTh OECIPENsITCTBEHHOTO
JOCTyIa 00yYaromuXxcsi B y4eOHbIC TTOMEIICHUS, OOBEKTY MUTAHUS, TyaJICTHBIC U
Ipyrue TIOMEUICHUS YHUBEPCUTETa, a TaKkKe TMpeObIBaHUS B  YKa3aHHBIX
MIOMENICHUAX (HATMYUE PACHIMPEHHBIX JIBEPHBIX MPOEMOB, TOPYYHEH U JPYTHUX
PUCTIOCOOTICHMIA).



OOyuaroiyecs U3 4Kciia JIUI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI
oOecrieueHbl  AJIEKTPOHHBIMU  00pa3oBaTeNbHBIMU  pecypcamMu B (dopmax,
aJanTUPOBAHHBIX K OIPAHUYCHUSIM UX 3I0POBBSIL.



Hpuiaoxenue 1

JIuct u3MeHeHnH (1OMOJTHEHM )

B paboueii mporpamMme TUCHUILTUHBI « AHamuTH4YecKas Xumusi 1 OXMA»

1o HanpasiaeHuto noAroroBku 18.03.01 Xumuueckas texnosorus (TexHomorus u

nepepaboTka MoJIUMEPOB)

Ha 2020-2021 yueOHBIit roj

n/n

JJieMeHT ( IIyHKT)

PII

Ilepeyenb BHOCHMBIX
U3MEeHeHU M (0MOJTHeHUi)

IIpumeyanue

O6CY}KI[€Ha U PCKOMCHAOBAHA HA 3aCCAaHUU Ka(bezprl HGOpFaHI/IHGCKOﬁ u

bu3HIeCKON XUMUHN

poTOKOIT Ne OT «

3aBeayromuii kadeapon

» 2021 .

X.b. Kymixos




Ipuiaoxenue 2

Pacnpenesnienue 0a/1/10B TeKyero M pyoe;KHOro KOHTPOJIs

Cymma 6annoe

Ne
n/ Buo konmponsa Obiasn 25 3-2
n 1-a mouka
cymma mouka mouka
1 Ilocewenue 3anamuii 0010 00 3 0. 00 30. 0o 4o.
oannoe
4 Texywquit Konmponp: 00 30 00106.| o00106.| oo 10ao.
oannoe
Omeem na npaxkmuueckux | om0 00l8| om 000 6| om0 oo 6| om0 oo 6
3AHAMUAX 0. 0. 0. 0.
Buvinonnenue
CaMOCmMOAMEIbHbIX
3a0anuil (peuwienue 3aoau,
Hanucanue peghepamos, om0 | om0oo4|om0oo4 | om0 oo
00K1a0, Icce ) 00126. 0.6 406
Pybescuutiit KonmpoJip 00 30 00100.| o0o0l106.| o00106.
oannoe
1 TectupoBanue ot 0- 10 90. or0-10| ot10-10| or0- 10
306. 30. 30.
KOJUIOKBUYM ot 0 1o otr0mo7| orOmo7| or0mo7
216. 0. 0. 0.
Hmozo cymma mekywiezo u
0
PYOCHCTOO ROUMPOTA 00|  00236.| 00236 00246
700ann06
OIleHKA
«Y10BJIETBOPUTEILHO»
HC MCHEE | HC MEHEee | He MECHee | He MCHee
36 6. 12 6. 126 126
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