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1.leap 1 3a7aun 0CBOEHHSI TUCIHUIIAHDI.

"  CO3/1aTh TEOPETHYECKYI0 0a3y M HAyYHBIX OCHOB IPAKTHYECKOTO TPUMEHEHHUS Pa3THYHBIX
AHATUTUYECKUX METOJIOB IIPU OCYIIECTBICHUU MPOPECCHOHATBHON TOITOTOBKH;

*  chopMHUpPOBATh MPEICTABICHHUS O XUMHKE-aHAJUTHKE KaKk O MPOQECCHOHAJE, HCIOJIBb3YHOIIEM
HA0Op pa3IUYHBIX METOJOB aHAIM3a M PYKOBOJCTBYIOIIMMCS OOOOIICHHBIMH 3HAHUSMHU TI0
XUMHH, (U3UKE U MaTeMaTWKe, W TOHATHS O CHenu(UYECKHX OCOOCHHOCTSIX HPUMEHECHUS
MPAKTUYECKOH pabOThl aHATUTHKOB B YCJIOBUSX IMPOU3BOJCTBA, OCOOCHHO C TOYKH 3PCHHUS €¢
BIIMSIHUSL HA OKPYKAOIIYIO CPELY;

" J1aTh MPEJACTaBICHUE O TEOPETHYECKHX OCHOBAX, METOMOJIOTMH M MPAKTHYECKOM BBITIOJHEHUU
AHATUTHYECKUX U3MEPEHUIA.

B pesyabTare udyyenust 6a30B0i 4aCTH HMKJIA 00Yy4AKOLIMICH J0JIKEH 3HATh:

" poJdb M MECTO XHMMHUYECKOIO aHaju3a U AaHAJIMTUYECKOW XMMHHM B CHUCTEME HayK, BIIAJIETh
METPOJIOTHYECKMMH OCHOBAaMHU aHAJIN3A;

" CYIIECTBO PEaKIIMil U MPOIECCOB, UCIIOIB3YEMBIX B AaHAIUTUYECKON XUMUU, IPUHIIUIIBI U 00JIaCTH
HUCITIOJIB30BAHUSI OCHOBHBIX MCTOJIOB XUMHWUYCCKOI'O aHAJIn3a (XI/IMI/ILIGCKI/IX, @HSHHGCKI/IX);

"  TEOPUI0 U MPAKTHKY (U3UKO-XMMHUYECKUX METOJOB aHAJIM3a OPraHMYECKUX W HEOPraHMYeCKHX
COCIMHEHU;

"  0COOCHHOCTH OOBEKTOB aHAJIM3a U BJIAACTh METOJIOJIOTHEH BEIOOpA METOIOB aHAIU3a, UMETh
HaBBIKA UX IPUMEHEHHS (B COOTBETCTBHHU C TPEOOBaHUAMHU NPOPECCHOHATBHOTO CTaHIapTa

«Ilemaror (memaroruveckas 1eATeILHOCT B Cepe JOMKOIBHOT0, Ha4aJbHOTO
00111ero, OCHOBHOT'O 0011IeT0, CpeAHero odIero 0opa3oBaHus) (BOCIIUTATEb,

YUHTEIb)» YTBEPKACHHBIN TprKkazoM Muntpyna Poccun ot 18 oktsiops 2013 r. N
544n)

2. Mecro aucuuiuiaabl B crpykrype OIIOII BO

Jucrumnaa "AHanuTHdeckas XuUMHS'' OTHOCHTCA K 00s3aTeiabHOM dacTH bioka 1
MOJYJIb «XUMHS» U TIPETNOIaeTCsl CTyJeHTaM BTOporo Kypca B 3 u 4 cemectpe. M3ydeHue
JTUCHUTUIMHBL 0a3upyeTcss Ha maTepuale, MpPeayCMOTPEHHOM IMPOTrpaMMOi 1o oOied u
HEOpTraHWYEeCKOM XuMuu. M3ydeHue TeopurM W MPAKTHKU aHaju3a HEOPTaHUYECKHX
00BEKTOB OCHOBAHO Ha MaTepuase KypcoB o0Iei u Heopranndeckon xumun. O6padboTka
pe3ynbTaTOB aHalM3a OCHOBAaHA HA MaTepuaje KypcOB IHKIJIA «OOIIMEe MAaTEeMaTUYECKUE
Y €CTECTBEHHOHAYYHBIE JUCIUIUINHBI), U3y4aeMbIX Ha 1 —2 Kypcax.

W3yyeHnne NaHHOW MUCIMIUIMHBI HANpaBJICHO HA OCBOSHHE OOOOIICHHBIX TPYIOBBIX

byHKIMHA

I1C «Ilenaror (megaroruyeckasi AesATeIbHOCTh B chepe TOIIKOJIHHOTO, Ha4aIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO, CpeHero o0IIero oopa3oBaHus) (BOCIUTATENb, YUUTEIb)
yTBEpKJIEeHHbIN npukazom Muntpyna Poccun ot 18 oxtsabps 2013 r. N 544u OTO -
[lenaroruyeckasi A€STENBHOCTh MO NMPOEKTHUPOBAHUIO U peah3alliid 00pa3oBaTEIbHOIO
mpoiiecca B 00pa3OBaTENbHBIX OPraHW3alUsX JOIIKOJBHOTO, HadajdbHOTO OOIIEro,
OCHOBHOTI'O OOIIIETO, CPEAHEr0 00IIero 00pa3oBaHUs



3. TpebGoBaHus K pe3yjbTaTaM 0CBOEHHS COJAEP:KAHUA TUCIHUNINHBI (MOXYJIs1)

[Iporiecc w3ydeHUs IUCHMIUIMHBI HampaBiieH Ha (OPMHUPOBAHHUE DJIEMEHTOB
caenyromux komnereHui B coorerctuu ¢ ®I'OC BO:

a) o0menpohecCHOHATBHBIX KOMITCTEHITUN:

OIIK-1. Cnoco0eH aHalM3MpOBaTh M HHTEPIPETUPOBATH PE3YJIbTaThl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOICHUIN U U3MEPEHUI

OIIK-2. CnocobeH mNpoBOAUTH C COOJIIOIEHHMEM HOPM TEXHHKH O€30MacHOCTU
XUMUYECKUN SKCIIEPUMEHT, BKJIIOYAs CUHTE3, aHAJIU3, U3YYCHHE CTPYKTYPhl M CBOMCTB
BEIIECTB U MaTEPHUAJIOB, CCIIEIOBAHUE MPOIIECCOB C UX YYACTHEM

OIIK-3. Cnocoben IMPUMCHATH PACUCTHO-TCOPCTUICCKUC MCTOABI JJIA N3YUCHUA CBOMCTB
BCIICCTB M IIPOOCCCOB C UX YU4ACTUCM C UCIIOJIB30BAHHUCM COBpeMCHHOﬁ BBIYHCJINTEIILHOU
TCXHUKHU

OIIK-4. CnocobeH muaHupoBaTh pabOThl XUMUYECKOIN HAINPaBICHHOCTH, 00padaThIBaTh U
WHTEPIPETUPOBATH MOJYYCHHBIC PE3YyJIbTaThl C MUCIIOJIH30BAHUEM TEOPETHUECKUX 3HAHUN
Y TIPAKTUYCCKUX HABBIKOB PEIICHUS MATEMATHUYCCKUX U (DU3UICCKUX 3a71au

OIIK-6. CriocobeH mpencTaBiiTh pe3yJbTaThl CBOEH pabOThl B YCTHOM M MUCHMEHHOMN
dbopMe B COOTBETCTBHU C HOPMaMu M MpaBWIaMH, TNPUHITHIMU B TPO(ECCHOHATHEHOM
coo01ecTse

B pesynbTaTe OCBOCHUS JUCHUIUIUHBI 00YUYaIOIIUICS JOJKEH:
3HaTh:

Head U 3aJ]ayd aHAIMTUYECKOW XUMHH, XMMHUUYECKOTO aHau3a; MYyTH U CIOCOOBI X
pemenus(31);

pOJIb ¥ 3HAYEHUE METOJIOB AaHAIIMTUYECKON XUMUU B MPAKTUYECKON eSITENbHOCTH(32);
OCHOBHBIE pa3/iesibl AHAUTUTUYECKON XUMHUH, XUMHUUECKOro aHanu3a(33);
OCHOBHbI€ MTOHSTHUS AaHATUTHYECKON XUMUH, aHATUTHYECKHE peareHThI(34);

OCHOBHBIE ATalbl PA3BUTHUS aHATUTUYECKOW XMMUH, €€ COBpeMeHHOE cocTosiHue(35);



CBSI3b AHATUTUICCKUX CBOIICTB COCTMHEHUI C TIOJIO’KEHUEM
COCTABJISIONIMX  HMX  DJIEMEHTOB B TIEPHOJUYECKON  CHCTEME  DJIEMCHTOB
.M .MenneneeBa(36);

" [IPUMEHEHHUE OCHOBHBIX MOJIOXKEHUNU TEOPUU PACTBOPOB, YUCHHSI O XUMHUUECKOM
PAaBHOBECUU, XUMUYECKON KMHETHUKE, KaTalln3e, aCOPOLIMH B aHATTUTUYECKOM
xumun(37);

" [PUHIUIIBI KAYECTBEHHOTO aHaJI3a HEOPTaHUYECKUX U OPraHUYECKUX
BeriecTB(38);

" OCHOBBI METOJIOB BBIJICJICHUS, PA3/ICJICHNS, KOHIIEHTPUPOBaHUS BelIeCTB();

" OCHOBBI U HUCIIOJIb30BAHNUE COBPEMEHHBIX XUMUUECKUX, (PU3NUECKUX U HUBHKO-
XUMHUYECKUX METOJIOB B KAYECTBEHHOM U KOJIMYECTBEHHOM aHanu3e(39);

" OCHOBBI MATEMATUYECKOW CTATUCTUKHU MIPUMEHUTEIBHO K OLICHKE NMPaBUJIBHOCTH U
BOCIIPOU3BOJAMMOCTH PE3yIbTATOB KOJUYECTBEHHOTO aHanu3a(310);

" OCHOBHBIE JIMNTEPATYPHbIE HICTOUYHUKHU U CIIPABOYHYIO JTUTEPATYPY IO
aHanuTuueckon xumuu(311).

YMersb:

"  CaMOCTOSITEJIbHO padoTaTh C Y4EOHOW M CIIPAaBOYHOM JIUTEPATYPOH 1O
aHanuTHuueckor xumuu(V1);

" OTOMpATh CPEAHIOO MPOOY, COCTABIIATH CXEMY aHAJIN3a, MPOBOJAUTH KAYECTBEHHBIH
1 KOJIMYECTBEHHBIN aHanu3 BemlecTBa(Y?2);

"  BBIMOJHATH HCXOAHBIC BHIYMCIICHUSI, UTOTOBBIE PACUEThI C UCTIOJIb30BAHUEM
CTATUCTUYECKOM 00paboTKH pe3yabTaToB aHam3a(y3);

" [0JIb30BaThCAd MEPHOI MOCYAON, aHATUTHYECKUMU Becamu(Y4);

" TOTOBWTH M CTAaHIAPTH30BATh PACTBOPHI AaHAIUTHYECKHX peareHToB(YYS);

" paboTaTh ¢ OCHOBHBIMH THUITAMH MPUOOPOB, UCTIOIB3YEMBIX B aHAIH3E
(hoTo37IEKTPOKOIOPUMETPHI, crieKTpodoToMeTphl, pH — MeTphl, moisipo-rpadsl,
YCTAHOBKH 151 KYJIOHOMETPUYECKOTO TUTpoBaHus u aAp.(Y6);

"  COCTaBJIATH OTYETHI O MIPOBEJACHHON aHaTuTHYeCcKOM padore(Y7);

"  AHAJTM3UPOBATH PA3TUYHBIC OOBEKTHI HEOPTAHWYECKOTO U OPTaHUIECKOTO
npoucxoxaeHus (Y 8)

3. Biaaagern

" TEOPETHYCCKHUMH M METPOJIOTHYCCKUMU OCHOBaMH aHaMTHYeckor xumun(B1);

" TEXHUKOM IKCIEPUMEHTAIBHON pabOoThl B aHATUTHYECKUX JabopaTopusix(B2);

= paboToii c muTepaTypoil mo aHanuTuueckon xumuu(B3);

OTBITOM 00pabOTKH M 0OOOIIECHUSI MaTepHayia U MOMCKAa HOBBIX JKCIIEPUMEHTAIBHBIX H
teopernuecknx pe3ynbTatoB(B4) (IIC «Ilemaror (memaroruveckas ASsITEIBHOCTD B cdepe
JOIIKOJIBHOTO, HA4YaJIbHOT'O 00I11eT0, OCHOBHOT'O OOIIEro, CPeHEro 00IIero oopa3oBaHus)
(BocnHTaTeNb, YUUTENH)» YTBEPKACHHBIA MpukazoM Muntpyaa Poccun ot 18 okta0ps
2013 1. N 5441 T® - A/01.6 O6menenaroruueckas ¢pynkuus, A/02.6 BocriurarenbHas



A/03.6 B/03.6
JESATENIBHOCTD 10 pealn3aliy IPOrpaMM OCHOBHOT'O M CPEHET0 0011ero o0pa3oBaHuUs).

JACATCIBHOCTD, PaBBI/IBaI-OHIaH JACATCIBHOCTD, HGII&FOFI/IIIGCKB.}I

4. CTpyKTYypa U CoAepKaAHUE TUCHUIIMHBI «KAHAJTUTHYECKAS XUMMSD)

nepedeHb OUEeHO4YHblIX cpedcme U KOHmMpoJiupyemsvplx Komnemeuuuﬁ

Tabnuya 1. Codeporcarue Oucyuniumbl

HBbIX
cucremMax

B CUCTEME PacTBOP-
0CaJIOK.
Heoprannueckuii
KaueCTBEHHbIN aHAJIN3.

No Haumenosanu Cooepoicanue Kon Dopmbl
e pazoena/memol KOHTPOJ | meKyujezo
pasoena/mem UPYEMOU | KOHmMpPOJis
bl KOMIIETE
HITUU
(wnu ee
YacTH)
1 MOJ1VYJIb AHanuTtnueckas VO, KP,
Xumnueckoe | XuMHS Kak OIlK-1; | I3,
Cemecmp 3 | paBHOBecHe | Hay4yHas JUCLUMILIMHA. 835% KOJUJIOKBHYM
B XUMHYECKOE OIK-4; |1
rOMOTeHHbIX paBHOBECHE. OIIK-6;
cucreMax Heoprannueckuit
Ka4EeCTBEHHBIN aHAJIU3
KucnotHo-ocHOBHOE
paBHOBecHE
KomrutekcHbie
COCIMHCHMSI.
2 MOVYJIb XUMHYECKOE OlIK-1; | VO, KP,
XuMHYeCKoe | paBHOBECHE B 8%5% TECTUPOBaH
Cemecmp 3 | paBHOBeCHE | T€TEPOTCHHBIX OHK-4; ue, M]3,
B reTeporeH | cucremax. PaBHoBecus OIIK-6; | KOJIIOKBUYM




Metonsl pasaeneHus
Y KOHLIEHTPUPOBAHUS

3 MOJVJIb BBenenue B OIIK-1; | VO, KP,
Cemecmp 4 | BBeneHne B | KOJIMYECTBEHHBIN ggﬁg TECTUPOBAH
KOJIMYecTBeH | aHainu3. OCHOBHBIC OHK-4Z ue, /13,
HbIIl AHAJIM3. | 3Tambl U PUHLIUIIBI OIIK-6; | KOJIIIOKBUYM
I'paBumerpu | ananusa.
s.2uekTporp | [IpoGoordop u
aBUMeTpHUsl | MPOOOMOJIrOTOBKA
Merponornueckue
OCHOBBI
KOJIMYECTBEHHOTO
aHanu3a
I'paBumMeTpuUecknii
METO/I aHalln3a
DIIEKTPOTpaBUMETPHUYIEC
KU METOJI aHaJIn3a
4 MOAVYJIb Knaccudukanus OIIK-1; | recTupoBan
Ioasiporpa | BoJbTaMIIEPOMETPUYEC 8g§§ ue.
Cemecmp 4 buuecknit KHX METOJ0B. OHK-4Z
MeTo/ NnaukaTopHbie OIIK-6;
aHaJIu3a. AJIEKTPOIbI METO/IA.
KonnencaropHsli,
MUTPAIlMOHHBIN,
mudPy3MOHHBI  TOKH.
[IpenenbHbIN
1 y3MOHHBIN TOK.
[Tonsporpadus.
YpaBuenne HMnpkoBuya
51 NnbxoBrua —
I'elipoBckoro
5 MOVYJIb BBenenue B| OIK-1; | YO, KP,
TuTpuMeTpu | THUTPUMETPUUECKUE 8g§§ TECTHUPOBAH
Cemecmp 4 | yeckue METO/Ibl AaHAJTN3a OIK-4; | M€,
MEeTObI Meron kuciioTHo- | OIK-6; | 113,
aHaJM3a OCHOBHOT'O TUTPOBAHHMS KOJUJIOKBUYM

MGTOI[ OKHCIIUTCIIbHO-
BOCCTAaHOBHTCJIBHOI'O




TUTPOBAHMUS
MeTon ocaguTENBHOTO

TUTPOBAHUS
Meton
KOMJIEKCOMETPHUYECKOTO
TUTPOBAHUS
6 MOAYJIb [Torenmmomerpuueckuii | OLK-1; | rectupoBan
DJIEKTPOXM | METOJI aHau3a 8%5% ue,
Cemecmp 4 | ypyeckue Kynonomerpuueckuii OHK-4Z N3,
MEeTOIbI METOJ aHaIn3a OIIK-6; | KOIJIOKBHYM
aHaJIn3a AmMriepomMeTpruuecKuit
METO]I aHain3a
7 MOAVYJIb MonekynspHas OIIK-1; | recTupoBan
Onruyeckue | abcopOIIMOHHAsS 8%?% ue,
Cemecmp 4 | yietonpr CIIEKTPOCKOTIUS OHK-4Z N3,
aHaJIu3a ATOMHO- OIIK-6; | KOJIJIOKBUYM

a0COpPOLIMOHHBIA METO/T
MeTo YMUCCUOHHOU
CIIEKTPOMETPUH
TIJIAMCHH.

Tabauya 2. Obwas mpyooemkocms OUCYUnIuHbl cocmasisem 18 3auemuuvlx eOunuy

( 648uacos)
Bun pabotel Tpy1oeMKOCTh, 4acoB
3cemectp | 4 cemectp

O01mas Tpy10eMKOCTh 324 324
KonrakTHas pa6ora: 234 234
Jexyuu (J1) 72 72
Ipaxmuuecxue 3anamus (113) 72 72
Jlabopamophwvie pabomuwi (JIP) 90 90
CamocrosiTeibHasA padora: 63 63
Kypcogas pabdota (KP) 30
[ToaroroBka v MPOXOKAECHUE IMTPOMEKYTOUYHOU aTTECTALIMU 27 27
Bua npomMe:xyTO4YHOM aTTeCTAlNH 9K3aMEH | DK3aMEH




Kpowme nekiuii, NpakTU4eCcKUX U JJA0OPaTOPHBIX padOT CO CTYJ€HTAMHU MTPOBOIUTCS
cienytomas padbora:

pellieHre pacyeTHBIX 3a/1a4 10 U3y4YaeMbIM TeMaM epe]] Kaxa0i 1abopaTopHoi paboToM;
BBIIIOJIHEHHE CTYACHTAMH MHIUBUAYaJIbHBIX 33JIaHUN IO BCEM U3YYaeMbIM TEMAM, C
NOCJIETYIOUIEN IPOBEPKOK U OOCYKIEHHUEM C MPENO0IaBaTeNIEM BBIITOJIHEHHOTO 3a1aHUS
(Takux 3a1aHUM OJTHO B 3-€M U MSITh B 4-OM cemecTpe);

MOJITOTOBKA U C/1a4ya KOJUIOKBUYMOB 10 BCEM M3y4ae€MbIM TeMaM (OJIMH B 3-€M H YETHIPE B
4-oM cemecTpe)

BBITIOJIHEHHUE CTYJIEHTaMM 3 TECTOBBIX 3aJjaHUN B 3 eM ceMmecTpe U 3 B 4-0M ceMecTpe.

B coomeemcmeuu ¢ Tunosvim nonodcenuem o gyze K euoam yueoHoil padomaul
OmHeceHblL:

JIeKUuu, KOHCYIbMAayuu, CeMuHapvl, npaKmuieckue 3aHAmus, a1a00pamopHvle
paoomovl, KOHMPOJIbHBIE PADOMbL, KONINOKEUYMbL, CAMOCHOAMENbHbLE PAOOMBbL, HAYYHO-
uccie008amenvbCeKas paboma, NPAKMuUKU, Kypcogoe npoekmuposarue (Kypcosas paboma,).

Buvicwee yuebnoe 3asedenue moscem ycmanasiusams opyaue Uovl Y4eOHbIX 3aHAMULL.
Conep:xanue TUCHHIUIAHBI (Pa3aesbl JUCIHUATLUIMHBI M BU/IbI 3aHATHH)

5. OneHo4YHble MaTepHAJbI VIS TEKylIero U py0e;KHOro KOHTPOJIA yCIIeBaeMOCTH U

MPOMEKYTOYHOM aTTeCTAIIUM.

5.1. Kputepuu popmMupoBaHus OLIEHOK

TpanuuroHHbIE POPMBI KOHTPOJIS

Texymas arrecranusi. OCHOBHbIE (DOPMBI: YCTHBIM ONPOC, MUCbMEHHBIE 33/JaHNUs,
JabopaTopHble pabOThl, KOJUIOKBUYMbI, KOHTPOJIbHBIE PA0OTHI(CUCTEMATUYHOCTD,
HEMOCPEICTBEHHO KOPPEIUPYIOLIAsCs C TPEOOBaHNWEM MOCTOSIHHOT'O U HENMPEPBHIBHOTO
MOHHUTOPHUHIA KayecTBa OOYUYEHHUS, a TAK)KE BO3MOXKHOCTh OalNIbHO-PEUTHHIOBOM OLIEHKU
YCIIEBAEMOCTH CTYJICHTA).

[TpomesxyTouHas aTTecTanus: SK3aMeH

OcHoBHBIE POpPMBI: 3a4eT 1 3k3aMeH (OcCyIIecTBISIETCS B KOHIIE CEMECTPa U MOKET
3aBepUIaTh U3yUYCHHE KaK OT/ICJIbHOW TUCIUIUIMHA, TAK U €€ pa3/ielia).

BuibI KOHTPOJIS 110 CIOCO0Y (POPMHUPYEMBIX KOMIIETCHIINH (aKTUBHBIC TEXHOJIOTHH
00ydeHus)

Tekyinas aTTecTanus CTYICHTOB IMPOU3BOIUTCS B JUCKPETHBIC BpEMEHHBIC HHTCPBAJIBI
JICKTOPOM M IIPEToiaBaTesieM (SIMH), BEIyIUMH Ja00paTOpHbIC paOOThI MO AUCIUILINHE B
cnenyromux Ghopmax:

e mecmupoeaHue,



o NUCbMEHHbIE UHOUBUOYATIbHBIE OOMAUHUE 3A0AHUS,

o BbINOJIHEHUE 1AOOPAMOPHBIX PabOMm,

o 3awuma 1a6OPAMopHLIX pabom;

e 0MOENbHO OYEHUBAIOMCS TUUHOCTHbIE KA4ecmea cmyoeHma (akKypamuocms,
UCNOJIHUMENbHOCb, UHUYUAMUBHOCHIb) — paboma y 00CKU, CB0e8PeMeHHAas cOayd
mecmos, omuyemos K 1a00pamopHviM pabomam u NUCbMEHHbIX OOMAULHUX
3a0aHUl.

Pybesicnan ammecmayusn cmyoenmos npouzeo0umcst N0 OKOHYAHUU MOOyJs 8
caedyrowux gopmax:

o mecmuposanue;

o KOHMpOJbHBIE pabomul;

o 3awuma 1abopamopHulx pabom (mecmuposanue);

[}
Ilpomesccymounwtii KOHmMPOJIb NO Pe3yIbMaAmMam cemecmpam no OUCYUNIUHe NPOXooum 8
Gopme nucbMmeHH020 IK3AMeHA (8KoUaem 8 cebst omeem Ha meopemuyecKkue 60NPoCcsl U
peuenue 3a0ay) b0 8 COHeMaHUU PA3TUYHBIX POPM (KOMNBLIOMEPHO20 MEeCMUPOBAHUS,
peutenus 3a0a4 u np.)

* YcTHBIN onpoc (TT03BOJISIET OLIEHUTD 3HAHUS U KPYT030p CTYACHTA, YMEHUE
JIOTUYECKHU MTOCTPOUTH OTBET, BIAJEHUE MOHOJIOTUYECKON PEYbIO U UHBIE
KOMMYHUKATHBHBIC HaBBIKH, 00J1a/1a€T OOJBITUMHU BO3ZMOXKXHOCTSIMHU
BOCIIMUTATENIBHOTO BO3/ICMCTBUS MPENOIaBaATENS).

* [TucbmeHHBbIe padoThHI (3KOHOMUS BpEMEHU MIPENOAABATENSA; BOZMOKHOCTD
MOCTaBUTh BCEX CTYJACHTOB B OJMHAKOBBIC YCIOBUSI, 0OBEKTUBHO OIICHUTH OTBETHI
MIPU OTCYTCTBUU MTOMOIIU IIPETNo1aBaTesi, IPOBEPUTH 0OOCHOBAHHOCTD OIICHKH;
CyOBEKTUBHOCTH IPH OIIEHKE MTOJAITOTOBKHU CTYJICHTA).

* KoHTpPOJIb ¢ NOMOIIBIO TEXHHYECKUX CPEACTB U HH(POPMALMOHHBIX CHCTEM
(omepaTuBHOE MOJydYeHHE 0ObEKTUBHON MH(POPMALIMK 00 YCBOEHUU CTYJIEHTaMHU
KOHTPOJIMPYEMOI'0 MaTepuaia, BO3MOKHOCTh AETAIIBHO U IEPCOHU(DUIIMPOBAHO
IpECTaBUTh 3Ty HHPOPMAIIUIO TPEo1aBaTeto, GOPMUPOBAHUS U HAKOTIICHUS
WHTErPAIBHBIX (PEUTHHIOBBIX) OLEHOK JOCTUKEHUI CTYIE€HTOB IO BCEM MOJYJISIM
JTUCHUIUTMHBL, TPUBUTHE MPAKTUUYECKUX YMEHUN U HABBIKOB PaOOTHI C
UH(GOPMAIIMOHHBIMU PECypcaM U CPeACTBaMH, BOZMOXHOCTh CAMOKOHTPOJISI U
MOTHBAIIUM CTYJEHTOB B IIPOLIECCE CAMOCTOSITENIbHOM paboThI);

= JlesioBBIE U poJieBble UTPBI (C 1IEJIbI0 GOPMHUPOBAHUS U PA3BUTHS
poecCUOHANTEHBIX HaBBIKOB)

* Bcrpeuu ¢ npeacraBureasivi Beayuux jgadoparopuii r. Haabunka u KBP.

Yoenvuuiii ¢ec 3anamuii, npoeoouMbIx 6 UHMEPAKMUGHBIX opmax, cocmasisem
npumepno 40% ayoumopnuix 3anamuii.



3aHATHSA JJIEKIMOHHOT0 THIIA cocmagsaiom okono 30% ayoumopHbix 3aHamull.
5.1.Kpumepuu popmuposanusn oyenox

Kpumepuu d)ODMuDOGCIHM}I OUEHOK (0148HM6GHM}Z) YCmMHO20 onpoca

YCTHBI Ompoc ABISETCS OJAHMM M3 OCHOBHBIX CHOCOOOB yué€Ta 3HaHHMA
oOydaromierocss Mo JUCHMIUIMHE «YTpaBlI€HUE PUCKAMH (PUHAHCOBBIX AKTHBOBY.
Pa3BEpHYTHII OTBET CTYyAEHTAa JOJDKEH IPEACTaBIATh COOOW CBSI3HOE, JIOTUYECKH
NOCJIEI0BATEIbHOE COOOIIEHNE HA 33JaHHYIO TEMY, IIOKa3bIBaThb €r0 YMEHUE MPUMEHSITh
OIIPEIEIICHMUS.

B pe3ynomame ycmmnozo onpoca 3HAHUA, 00yUAIOWLE20CA OUEHUBAIOMCA NO
cnedyrouen wkane:

3 fanna, CTaBUTCS, €CIIH 00YYaAIOIIUNCA:

1) mosHO M3naraer u3y4eHHbI MaTepuall, 1aéT IPaBUIbHOE ONPEICICHHOE
DKOHOMHUYECKUX MOHATHIA;
2) oOHapyXHUBaeT IOHUMaHUE MaTepHaia, MOXKET 0OOCHOBATh CBOU CYKICHMS,
IPUMEHUTH 3HAHUS HA MPAKTHUKE, IPUBECTH HEOOXOIMMBbIE IPUMEPHI HE TOJIBKO
10 y4eOHUKY, HO M CAMOCTOSATEIbHO COCTABJICHHBIE;
3) wu3naraeT Matepuall MocjieA0BaTEIbHO U MPABUIBHO C TOYKU 3PEHUSI HOPM
JUTEPATYPHOTO SI3bIKA.
2 fanna, CTaBUTCSA, €CJIM 00yYaIOIIUKCA JAET OTBET, YAOBIECTBOPSIOIINN TEM Ke
TpeOOBaHUSIM, UTO U I Oaiia «1», HO AomyckaeT 1-2 ommoKu, KOTOphIE caM Ke
UCIpaBJIsieT, U 1-2 Heou€Ta B MOCIEI0BATEILHOCTH U SI3bIKOBOM O(POPMIIEHUHU

n3j1aracMoro.

1 6ann, ctaBuTCA, €ciny 00ydaroIIniics OOHApYKUBAET 3HAHUE U IOHUMaHUE
OCHOBHBIX MOJ0KECHUN JaHHON TEMBI, HO:

1) wm3maraeT MaTepuall HEMOJIHO U IONTyCKAeT HETOYHOCTH B ONPEICICHUN
TIOHSITHH;

2) HE yMEEeT J0CTaTOYHO TITyO0OKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYXKIEHUS U
MIPUBECTU CBOM TIPUMEPHI;

3) wuzmaraeT MaTepua HEMOCIeIOBATEIHHO U JOIMYCKAET ONTHOKHU B SI3BIKOBOM
o(OPMIICHIH M3JIaraeMoro.

0 6annos, craButcs, eciv oOyJaronuiicss oOHapyKUBaeT HE3HAHUE OOJIbIIIEH YacTH

COOTBETCTBYIOIIIETO pa3jielia M3y4aeMoro MaTepHaia, JOMyCKaeT OMIMOKU B

bopmMyIHpOBKE.

bamnsl «3», «2», «1» MOTYT CTaBUTBCS HE TOJIBKO 33 €AMHOBPEMEHHBIN OTBET, HO U
32 pacCpel0TOUYEHHBIN BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha
NPOTSKEHUH 3aHATUS



Kpumepuu popmuposanus ouenok no 3a0anusam 011 CamocmoameibHou paoomaol
cmyoenma (6 mom uucie Hanucanue pegepamos):

«omauynoy (3 Oamia) - oOy4aroUIMiCs MOKa3aJl ITyOOKHE 3HAHMSI MaTepuaja o
MIOCTaBJICHHBIM BOMNPOCAaM, TPAaMOTHO, JIOTUYHO €ro H3Jaraer, CTPYKTypUpOBal H Je-
TAJIM3UPOBAT MHGPOpPMAIHIO, n30eras MpPOCTOro TMOBTOPEHHs] WH(POPMAIUK W3 TEKCTa,
uHbopMalusg Tpea-cTaBieHa B rnepepaboraHHoM  Buje. CBOOOAHO  HCHONB3YET
Heo0XoIuMbIe (HOPMYIIBI TIPU PEIICHUH 33]1a4;

«xopowoy (2 Oaia) - oOydYaromIMiicss TBEpJO 3HAET MaTepuan, IPaMOTHO €ro
U3JIaraeT, He JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEIICHUs 3a/1aY;

«yooenemeopumenvroy (l10amr) - oOy-yaromuiics HWMeeT 3HaHWS OCHOBHOTO
MaTepuaiia IO TOCTaBICHHBIM BOMpPOCaM, HO HE YCBOWJ €ro JAeTaield, IOIMyCKaeT
OTJIeIIbHBIC HETOYHOCTH MPH PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 1 0aUIOB) — OOyYarOIIUICS JOIMYCKaeT Tpyoble
OIIMOKY B OTBETE HA MOCTABJICHHBIE BOMPOCHI U MPU PEIICHUH 3a/1a4

Kpumepuu ouenku vinoinenus 1a00pamopHuvix paoom:

«omauynoy (4 6anna) CTaBUTCS, €CIIU BBITIOJHEHBI BCe TPEOOBAHUS K HATMCAHUIO U
3ammTe pedepara: obo3HaueHa mpoOieMa W 00OCHOBaHA €€ aKTyallbHOCTh, CJIEJIaH
KpaTKUI aHaju3 Pa3IMYHbIX TOUYEK 3PEHMsI HAa pacCMAaTPUBAEMYIO MPOOJIEMYy U JIOTUYHO
U3JI0)KeHa COOCTBEHHasi TMO3WIMS, C()OPMYJIUPOBAaHBI BBIBOJBI, TeMa PaCKphITa
MOJIHOCTBIO, BBIAEPKAaH OO0BEM, COONIOZEHBI TPEOOBaHHUS K BHEHIHEMY O(GOPMIICHUIO,
JaHbl TIPaBUJIBLHBIC OTBETHI Ha JOTOJHHUTEIbHBIC BOMPOCHL. OOYYarOMIMIACS TPOSIBUI
WHUIIMATUBY, TBOPYECKHH ITOJXOJ, CIIOCOOHOCTHh K BBIMOJTHCHHUIO CJIOXKHBIX 3aJIaHHM,
OpTraHU3allMOHHbBIC CIOCOOHOCTH. OtMeuaeTcs COCOOHOCTH K  MmyOJau4yHOM
KOMMyHUKauu. JlokymeHTarusi mpenctaBieHa B cpok. [lomHocThio odopmiieHa B
COOTBETCTBUU C TPEOOBAHUSIMU

«xopouioy (30amna) — BRIMOTHEHBI OCHOBHBIE TPEOOBaHUS K pedepaTy U ero 3alluTe
BBITMIOJIHEHBI, HO MPHU 3TOM JOMyLIeHbl HEAOUYETH. B "yacTHOCTH, MMEIOTCS HETOUYHOCTH B
U3JI0’)KEHUU MaTepuala; OTCYTCTBYET JIOTUYECKasi MOCIEI0BATENbHOCTh B CYKACHUSIX; HE
BbIIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHUs B 0()OpMIICHUH; Ha JOMOJHUTEIbHbIC
BOTIPOCHI TIPH 3aIIUTE IaHbI HETIOJIHbIE OTBEThI. OOyJaronmiics JOCTaTOUYHO MOJTHO, HO 0e3
WHUIMATUBBl W TBOPYECKUWX HAXOJOK BBITIOJHWI BO3JIOKCHHBIE HA HETO 3aJadu.



JIoOKyMeHTaI|sl TIPEACTABICHA JIOCTAaTOYHO TIOJIHO M B CPOK, HO C HEKOTOPBIMHU
HesopaboTkaMu

«yoognemgopumenvHoy (2 0Oailna) — HWMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS OT
TpeOoBaHuii k pedepupoBanuto. B wyacTHOCTH, TeMa oOCBelleHA JUIIb YaCTUYHO;
JIOTYIICHbl (pakTHUecKHe OIMOKKM B COAEpKaHMM pedepaTa WM MPH OTBETE Ha
JIOTIOJIHUTEIBHBIE BOIPOCHI; BO BpEMS 3alllUThl OTCYTCTBYeT BbIBOA. OOyuaromuiics
BBITIOJTHIII OOJBIYIO YacTh BO3JIOKCHHOW Ha HEro paboThbl. [lOMyIIeHBI CyIIeCTBEHHBIC
orcTyruieHus. JloKyMeHTalusi cjaHa CO 3HAYMTENbHBIM oOmo3faHueM (Oosee Hemem).
OTCYyTCTBYIOT OTAENbHBIE (DPArMEHTHI.

«HeyOoosnemeopumenvHoy (MeHee 2 OaioB) — Tema pedepara HE pacKphITa,
00HapyKMBAETCS CYIIECTBEHHOE HEMOHUMaHUe MmpoosieMbl. OOyJaronuiicss He BBHITOJTHUII
CBOM 3aJa4d WU BBINOJIHWI JIMIIb OT/ACJIbHbIE HECYIIECTBEHHBIE TOPYYCHHS.
JlokymeHTaIus He C/IaHa.

Ouenounvie mamepuanvt 0711 pyoexdcH020 KOHmpoan. PybedicHvill KOHMpOTb
OCYIIECTBIIICTCSL TIO 0OJIee WM MEHEEe CaMOCTOSATEIbHBIM pazjieiaM — y4eOHbIM MOJIYJISIM
Kypca W TPOBOJUTCS [0 OKOHYAHMM W3Y4YCHHS MaTepuajia MOAYJsl B 3apaHee
YCTaHOBIIEHHOE BpeMsi. PyOexHbIi KOHTPOJIb MMPOBOIUTCS C IEBI0 ONPEICTICHUS KauyecTBa
YCBOGHHUSI MaTepuaia yaeOHOro MOMIYJIA B LeJoM. B TedeHue cemectpa MPOBOIAUTCS mpuU
MAaKux KOHMPOAbHHIX MEPONPUAMUA RO 2PAPUKY.

B kagectBe (dopm pyOEKHOTr0 KOHTPOJIS MOXKHO HCIOJIB30BaTh TECTHUPOBAHUE
(MUCbMEHHOE WJIM KOMITBIOTEPHOE), TPOBEACHUE KOJJIOKBUYMA WJIM KOHTPOJIBHBIX PadoT.
BrinonHsiemble pabOThl JOJDKHBI XPaHUTHCS HAa Kadeape TeUeHHH y4eOHOro roja u 1o
TpeOOBaHUIO TPEAOCTABIATHCS B YTIpaBICHHE KOHTpoJisi KadectBa. Ha pyOexHble
KOHTPOJIbHBIE MEPOTIPUSITUSI PEKOMEH TyETCSI BHIHOCUThH BECh POIPAMMHBII MaTepua (Bce
pasienibl) 1Mo AUCIUILIUHE.

Kpumepuu ¢opmuposanus oueHox no KOHMPOIbHbIM MOYKAM (KOHMPO/IbHbIE
Pabomul; KO10Keuym)

(7 GamoB) - craBUTCS 3a Pa0OTy, BBINOJIHEHHYIO IOJHOCTBIO 0€3 OIMOOK U
HEJIOUETOB; OOydaloUIMiics IEMOHCTPUPYET 3HAHUE TEOPETUUYECKOr0 M MPAKTUUYECKOTO
MaTtepualia o TeMe mpakTuIeckou padbotsl, pemero 100% 3anay;

(5 6amna) — craBuTCs 3a paboTy, BHITOJHEHHYIO MOTHOCTHIO, HO NP HAJIMYUU B HEH
He Oosiee OJHOM HerpyOoM OIMOKM M OAHOrO HeAodeTa, He Oosee TpeX HEJ0YETOB.
OOyuaronuiicss 1€MOHCTPUPYET 3HAHUE TEOPETHMUYECKOTO0 U MPAKTUUECKOro MaTepuana Io
TeMe MPAKTU4YeCKOW paboThl, TOMyCKasi He3HAYUTEIbHbIE HETOYHOCTH TIPU PELICHUH 3371a4,



peweno 70% 3anay;

(3 Gayuta) — craBUTCA 3a paboOTy, e€ci OaKaaaBp MPAaBHIBHO BBITOJIHWI HE MeHee 2/3
BCel pabOThI WIIM JIOIYCTHII HE OoJiee OAHON Tpy0oit omMOKM U IBYX HEIOUETOB, HE OoJee
onHOUW TpyOOil M omHONW HEerpyOoil ommOKH, He Ooyiee Tpex HErpyObIX OIMIMOOK, OXHOMN
HerpyOoit. O0yJarommiicss 3aTpyAHICTCS C MPABUIBHON OIEHKOW IMPENIOKEHHOW 3aj1auHu,
JIaeT HETOJIHBIA OTBET, pemieHo 55% 3amau

(MeHee 3 OaJUTOB) — CTaBUTCS 3a PaOOTY, €CIIM YMCIIO OIMMOOK M HEIOYETOB TPEBBICHIIO
HOPMY JUISI OIICHKH 3 WJIM TPABIJIHLHO BBITIOJHEHO MeHee 2/3 Bceit paboTel. OOyuarormiics
JTaeT HEBEPHYIO OIICHKY CUTYyaluu, perieHo mernee 50 % 3amau.

Kpumepuu ghopmuposanusn ouenok no mecmogoim 3a0anuam:

(3 6aJIJIa) — IIOJIy4aroT 06yqafonmec;1 C IIPpAaBUJIbHBIM KOJIHYCCTBOM OTBCTOB Ha
TCCTOBBIC BOIIPOCHI. Brimonueno 100 % MMPCAJIOKCHHBIX TCCTOBBIX BOIIPOCOB,

(26anna) — moxyyaroT OOydyaroulyecs: ¢ MPaBWJIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BOMPOChl — 80 —99 % oT 00111er0 00BbEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 6amma) — monydaroT oOydJaromyecss ¢ MPaBHIBHBIM KOJWYECTBOM OTBETOB Ha
TecToBbIe BOMPOChl — 60 —79% 0T 0011ero 00bemMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;

(0 Gamm) — moaydaroT OOydaroIIuecs NPaBUILHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BONpockl — MeHee 40-59 % oT o01iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Ouenounvie  mamepuanvl 014  NPOMEICYmMOUHOU  ammecmayuu.  [lenvio
NPOMEINCYMOYHBIX ammecmayull 10 JTUCIUIUIMHE SIBISETCS OIlEHKA KauecTBa OCBOCHUS
JTUCITUTUTMHBI 00YYaOIIUMHUCS.

[TpomexxyTouHast aTTecTalys npeaHazHaueHa Jjisi 0ObEKTUBHOTO MOATBEPKICHUS U

OOCHUBAHUA JOCTUIHYTBIX PC3YJIbTATOB O6y‘-IeHI/I$I MMOCJIC 3aBCPIICHUA HN3YUYCHUSA
JUCIUITIIUHBL. OC}’IHGCTBJ'IHGTC?[ B KOHIC CEMCCTpa M MPCACTABIIACT cobo HTOTOBYIO
OLCHKY 3HAHUU 110 AUCHUIITIMHC B BUAC IIPOBCACHUA DK3aMCHaA.

[IpoMexyTouHas aTTecTalys MOXKET MPOBOAUTHCS B YCTHOW, MTUCbMEHHOU (hopme, U
B (hopme TecTrpoBanus. Ha mpoMexyTouHyto aTTectanuto oTBoauTcs 10 30 6anios.

Kpumepuu ghopmuposanus ouenok no npomexcymounon ammecmayuu:

«omauynoy (23 OamnoB) — moiydaroT oOydaromuecsi, KOTOpble CBOOOIHO



OPUEHTUPYIOTCS B MaTepuase U oTBevaroT 0e3 3arpyaHeHuid. OOyuaronuiics cnocoOeH K
BBITIOJTHEHUIO CJIOKHBIX 3aJIaHUI, TTOCTAHOBKE II€J€H U BBIOOpE MyTell UX pean3alllH.
Pabora BrInosHEeHa MOTHOCTHIO 0€3 omubok, pemeno 100% 3anay;

«xopouto» (17 6anoB) — MOTy4aroT 00y4aromuecs, KOTOPbIe OTHOCUTEIBHO TIOJTHO
OPUEHTHUPYIOTCS B MaTepuajie, OTBEYAOT 0e3 3aTpyJHEHUH, JTOMYyCKAIOT HE3HAYUTEIHHOE
KOJMYECTBO OMMUOOK. OOydarommiicsi CrOCOOEH K BBITOJHCHHUIO CIIOKHBIX 3aJIaHUM.
PaGora BBITIOJHEHA TIOJHOCTBIO, HO WUMEIOTCS HE Ooyiee OMHON HerpyOoil OmuOKu U
OJTHOTO HeJloueTa, He Oosiee TpexX HeoueToB. JlomycKaloTcs He3HAYNUTEIIbHBIE HETOYHOCTH
IIpU pelieHuu 3aaad, peuieHo 70% 3anay;

«yoosnemeopumenvnoy (12 06amioB) — mnody4yaroT oOydaroluecs, y KOTOPBIX
HEJIOCTATOYHO BBICOK YPOBEHb BIAJECHUS MaTepualioM. B mponecce oTBeTa Ha HK3aMEHE
JOMYCKAIOTCA OIIMOKM W 3aTpyJIHEHUS TpH HU3JI0KEHUU Marepuana. OOydaromuiics
MPABUWJIBHO BBITIOJIHWII HE MeHee 2/3 Bcel paOOThl WU JOMYCTHI He Oojiee oHOM rpyOoit
OIMOKK U JBYX HEAOUYETOB, HE OoJjiee OJHOM rpyOOM M OJHOM HErpyOoW OIMOKHU, HE
Oonee Tpex HerpyObIx OmMOOK, OAHOW HerpyOoil. OOydaromuiics 3aTpyaHsSIETCs C
MPaBUJILHON OLICHKOW MPEJI0KEHHOM 3a1auM, JaeT HEMOIHBIN OTBET, pemieHo 55% 3anay;

«Heyooenemeopumenvhoy (MeHee 12 0amioB) — TmodydarT oOydarolmuecs,
KOTOPBIE JOMYCKAIOT 3HAYMTENbHbIC OMMOKH. OOydJaromuics MMEET JIHMIb HavdalbHYIO
CTENeHb OPUEHTAlUM B Matepuaie. B pabore uncio ommbOK M HEIOYETOB MPEBHICUIIO
HOPMY JUTsI OLIEHKH 3 UJTK TIPaBUJILHO BBIMOIHEHO MeHee 2/3 Bcelt paboThl. OOyvaronuiics
JIaeT HEBEPHYIO OLICHKY CUTYyaluu, peueHo menee 50% 3amay.

lle./lblo RPOMEIHCYMOUHDBIX ammecmauuﬁ IO AUCHUIIJIMHE ABJISICTCA OLCHKA
KadyeCTBa OCBOCHUA JUCLHHUIIIINHBI 06y‘laIOH_[I/IMI/IC$[.

Kpumepuu OUEHKU Kauecmea oceoenusA 0ucuunﬂuubt

Ouenka «omauunon— om 91 0o 100 d6annoe — TeopeTUYECKOE COAEpKaHUE Kypca
OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOIMMbIE TPAKTUYECKHUE HABBIKK PA0OTHI C
OCBOGHHBIM MaTepuaiioM chopMupoBaHbl. Bee mpemycMoTpeHHbIe mporpaMMon 00ydeHust
ydeOHbIC 3aJaHus BBITOJHECHBI, KAUeCTBO UX BBIMOJHEHHUS OIICHEHO YMCIIOM OalljioB,
ONMU3KUM K MakcuManbHOMY. Ha sKk3aMeHe CTyeHT JEMOHCTPUPYET MIyOOKHe 3HAHUS
IPeyCMOTPEHHOTO IPOrpaMMoOiil MaTepuasa, yMeeT YeTKO, TJAKOHUYHO U JIOTUYECKU
MIOCJIEIOBATEIHbHO OTBEUATh HA MOCTABJICHHBIE BOMTPOCHI.



Ouenka «xopouto» —om 81 00 90 d6annoe — TeOpeTUUECKOE COJICPKAHUE Kypca
OCBOCHO, HEOOXOTMMbIC TTPAKTUYECKUE HABBIKK pa0OTHI C(HOPMHUPOBAHBI, BHITIOJTHCHHBIE
y4eOHbIE 3aJJaHus COIepKAT HE3HAYUTEIbHBIC OIMMOKK. Ha sKx3aMene cTyaeHT
JIEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO (IIPOrpaMMHOI0) MaTepHaia, yMeeT YeTKO,
IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MIOCTABJICHHBIC BOIIPOCHI.

Ouenka «yoosenemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUeCcKOe
CoJlep’KaHWe Kypca OCBOCHO HE TIOJHOCTHIO, HEOOXOIUMBIC TMPAKTUYCCKUE HABBIKU
paboTel chopMHpPOBaHBI YACTUYIHO, BBHITIOJTHCHHBIE YUYEOHBIC 3aJaHHS COJAEpKAT TpyOble
omnOKku. Ha sk3aMeHe CTyIeHT NEeMOHCTPUPYET 3HAaHHWE TOJBKO OCHOBHOTO MaTepHala,
OTBETHI cozepxar HETOYHOCTH, cnabo apryMEHTUPOBAHBbI, HapyIleHa
MOCJIEIOBATEILHOCTD U3JIOKEHUSI MaTepraia

Ouenka «Heyooeiemeopumensvho» — om 36 0o 60 6annoe — TEOPETUUECKOE
colepkaHHUE Kypca HE OCBOCHO, HEOOXOIWMBIC NPAKTUYCCKHE HABBIKH pabOTHl HE
c(OpMHUpPOBAHBI, BBINOJHEHHbIE Yy4eOHbIE 3aJaHUs COAEp)KAaT TrpyOble OLIMOKH,
JOTIOJTHUTENbHAS CaMOCTOSITEIbHAsT paboTa HajJ MaTepuajoM Kypca HE TPHUBEAET K
CYIIECTBEHHOMY TIOBBIIIECHUIO KAadeCTBa BBHITIOJHCHUS y4eOHBIX 3amaHuii. Ha sk3ameHe
CTYJIGHT JEMOHCTPUPYET HE3HAHWE 3HAYUTEIHHOW YaCTU NPOrpaMMHOr0 Marepuasa,
CYIIECTBEHHBbIC OIMMOKA B OTBETaX HAa BOMPOCHl, HEYMEHHWE OPUEHTHUPOBATHCS B
MaTepuae, He3HAaHNUE OCHOBHBIX IMOHSATHN JUCITUTIINHBI.

Takum 00Opa3oM, BBITIOJIHEHUE THUIOBBIX 3aJlaHHM, MPEJCTABICHHBIX B pazjeie 5
«O1ieHOUHBIE MaTepuabl JJs TEKYIIET0 M PYyOEKHOrO0 KOHTPOJIA YCIEBAEMOCTH U
IIPOMEKYTOUYHOW  aTTECTALUN MO3BOJIUT O00ECTIEUYUTh CIHOCOOHOCTh KPUTHUYECKH
OIICHUBATh TMpeajiaracMble€ BapUAHTHI YINPABIEHYECKUX PEIICHUA W pa3pabarbiBaTh U
000CHOBBIBaTh MPEIJIOKEHUSI 10 HMX COBEPIICHCTBOBAHUIO C Y4YE€TOM KPUTEpPHEB
COIIMAJIbHO-DKOHOMUYECKON  3(P(HEKTUBHOCTH, PUCKOB U BO3MOXKHBIX COLHUAIBHO-
YKOHOMHUYECKHUX MOCECACTBUIN U HAMPaBJICHO HAa (OPMHUPOBAHNE KOMITCTCHIIUA.

5.2.0uyenounvie mamepuanvt no oucyuniune

MOAYJb 1. XUMUYECKOE PABHOBECHUE B TI'OMOI'EHHBIX CHCTEMAX

(konTpoOosIMpyMmMbIe Komnerenuuu OIIK-1,2,3,4,6)
KommuiexkcHas nesab pasaena

I/I3y‘{eHI/IC OCHOBOIOJIararomux TCOPETHIYCCKUX OCHOB KAYE€CTBEHHOT'O U KOJIMYCCTBEHHOI'O
XUMHUYCCKOI'O aHaJin3a. Vrny6neHHe 3HAHUM 0 XHUMHUYECKOM PAaBHOBCCHUHU U HpI/IO6p€TCHI/IC HaBbBIKOB
pacducTa CoCTaBa paBHOBECCHBIX MHOTOKOMIIOHCHTHBIX CHUCTEM. I/I3yquI/Ie AHAJIMTHYCCKHUX XUMHWYCCKHUX
MCTOA0B KA4CCTBCHHOI'O aHaJIn3a. OGy‘-IGHI/IC MNCPBUYHBIM HABBIKAM aHAJIUTUYCCKOI'O SKCIICPUMCHTA.



1 AmnaguTHYeckas XUMHS KaK Hay4YHasd [QUCHMIUVIMHA. XHMHYeCKOe paBHoOBecHe

(kouTposmpymsblie komnerenuuu OIK-1,2,3,4,6)
Bonpocsl, n3yuaemble Ha JeKIUU

3amaun aHANUTUYECKOM XuMuu. TpeOoBaHUS, NMPEABABISIEMblE K aHAIUTUYECKUM PEAKIHUsAM U
peareHTaM. XapaKTEpPUCTHKU AHAIWTUYECKMX peakuui. UyBCTBUTEIBHOCTh: OTKPBIBAEMBIH MHUHUMYM,
MUHMMaJbHas KOHILIEHTpalus, IpenenbHoe pa3basineHue. CrnenuuduyHOCTb, H30MPATENBHOCTD.
Cucremaruueckuii M JApoOHBIH MeTOAbI aHainu3a KaTHOHOB. [loHATHE O TIpynmoBOM peareHre.

Amnanutuyeckue Knaccn(bmcauym KaTHOHOB U aHHMOHOB. KHCIIOTHO-OCHOBHAS KJIaCCI/I(l)I/IKaLII/ISI KaTHUOHOB.

3aKkOoH JEHCTBYIOIIMX Macc — OCHOBa ONHCAHHUS XUMHUYECKMX paBHoBecuil. KoHcTanTa
XUMHYECKOTO paBHOBecHs. KOHCTaHTBI 00pa3oBaHWsS W HMOHU3ANWU, OOIMME W CTyNEHYATHIC,
TEPMOJIMHAMHUYECKHE M KOHIICHTpalMOHHBIC. [loBe/iIeHuEe 31IEKTPOIMTOB U HEJIEKTPOJIMTOB B PACTBOPAX.
Teopus ebas — Xrokkens. AKTUBHOCTh U KO3 UIMEHT aKTUBHOCTH. CBsI3b TEPMOJUHAMHYECKON U
KOHIEHTPAIIMOHHBIX KOHCTAaHT XMMHUYECKOTro paBHOBecus. OmucaHue CIOXKHBIX paBHOBecuid. OOmias u

paBHOBECHAs! KOHLIEHTPAUXH. Y CJIOBHbIE KOHCTAHTBHI.

Bonpocsl, n3yuaembie caMoOCTOATEIbHO (KOHTpoiupyMble komnerenuun OIIK-1,2,3,4,6)

e  Ucropus pa3BUTHS M COBPEMEHHOE COCTOsSHME. THIbI peakuui, U3ydyaeMbIX B KaueCTBEHHOM
a”anu3e. CriocoObl MOBBIIECHHS YyBCTBUTEIBHOCTH U U30MPATEIbHOCTH AHATUTUYECKUX PEaKIIHH.

e  l3yueHue KUCIOTHO-OCHOBHOU M aMMHuadHO-(ocdaTHOM Kiaccuukanuii KaTHOHOB.

e [lonsarue »saexkTpoauTHyeckol nucconuanuu. CunbHble U cialOble  3JeKTposauThl. CTeneHb
EKTPOIUTUIECKON JUCCOLUALINH.

Bonpocs! pus1 camonpoBepky (KoHTpoJMpymbie komnerenunu OIIK-1,2,3,4,6)

. KaxoBbI OCHOBHBIE 3a/1a4M KaU€CTBEHHOT'O M KOJIMYECTBEHHOTO aHainu3a’?

. Uro Takoe aHATUTUYECKUE PEareHThl M KaKOBBI TPEOOBAHUS, MPEAbSBISIEMbIE K HUM?
. Uro Takoe aHaTUTUYECKasl PeaKIis U KaKoBbl TpeOOBaHUS, IPEAbBIIIEMbIE K HEW?

° Uto Takoe 4yBCTBUTEILHOCTh AHATMTUYECKOW peaKuu?

. B gem oTiimuune crienuduueckoi peakiuu oT n30upaTeabHOM?

. Yro Takoe rpynnoBoi peareHr?

° Uro Takoe IpoOHBIN M CHCTEMaTHYeCKH METO bl aHamn3a’?

. Kakue xmaccudukanmy KaTHOHOB CYIIECTBYIOT?

. Uto Takoe XMMHUYECKOE paBHOBECUE?



. Uto Takoe akTuBHOCTH? Kak OHa 3aBUCUT OT HOHHOM CHUJIBI pacTBOpa?

. Uro Takoe MOHHAsI cujia pacTBOpa M KO3(PPUIIMEHT aKTUBHOCTH?

. UYTto Takoe cTeneHb QUCCOIUaluu MIEKTPoauTa?

. Yro Takoe CHUIIbHBIE U CIIa0bIe AJIEKTPOIHUTHI?

. ChopmynupyiiTe 3aK0H IEHCTBYIOMKUX Macc. YTO Takoe KOHCTaHTa paBHOBECHs?

. B uem oTiMune Mexy TEpMOJMHAMUYECKON M KOHLIEHTPAllMOHHOM KOHCTaHTaMU?

L4 Kax moxHO IIPUMEHUTH 3aKOH I[efICTBYIOIHI/IX MaccC K pacTtBoOpam cJ1a0BIX KUCJIOT U OCHOBAHUM?

2 Kucj10THO-0CHOBHOE paBHOBecHe (KOHTpoMpymblie komnerenuuu OIIK-1,2,3,4,6)

Bonpocsel, n3yyaembie Ha Jekuuu (KOHTpoupyMmbie komnerenuuu OIIK-1,2,3,4,6)

[lonsiTe KMCIOTHI, OCHOBaHUS U amdonuta. Teopuss AppeHuyca U NPOTOIUTHYECKAS TEOPHUS
bpencrena-Jloypu. JlocrouHcTBa U HeAOCTaTKU. [IpoTosMTHYecKre paBHOBECUSA B BOIAHBIX PAaCTBOpax.
CMelieHue KUCIIOTHO-OCHOBHOI'O paBHOBecHs. PaBHOBecHe B BOJHBIX pacTBOpax KUCIO0T. Cuita KMCIOTHI.
KoHCTaHTBI KHCIOTHOCTH, CTENIEHb JUCCOLUALIMH.

Borunicnenne pH pacTBOpoB CHIIBHBIX M CHaOBIX OJHOOCHOBHBIX KHCIOT. IIpoTomutuueckue
paBHOBECHs B BOJHBIX pacTBopax aMmposuToB. Beruncinenune pH pacTBopoB ampoauTOB (KUCIbIE COJH,
aMUHOKHUCIIOTHI). [IpoTonnTuyeckue paBHOBECHs B BOJHBIX pPAacTBOpax CMecel KHCIOT U cMmecel
OCHOBaHUH (cuiibHOE+cnaboe). Mcnonb30Banne O6anaHcoBbIX ypaBHeHU s pacuera pH. 'maponus kak
YACTHBIN CITy4ai MPOTOJIUTUYECKOIO PABHOBECHSI.

5. bydepnbie pacTBOpsl B aHaIUTHYECKONM xumuu. MexanusMm gneictBus. Pacuer pH w
NpUroTOBIeHHE OyPepHBIX pacTBOPOB. bydepHas eMKOCTb.

Bonpocsl, n3yyaembie caMOCTOATENbHO (KOHTPoaupyMmbie komnerennun OIIK-1,2,3,4,6)

PaBHOBecue B BOJHBIX pacTBOpax ocHoBanmii. Cuna ocHoBaHmii. KoHCTaHTBI OCHOBHOCTH,
CTCIICHb JUCCOIIHAIINH. Brranciaenue pH PacTBOPOB CUJIBHBIX U cl1a0BIX OJHOOCHOBHBIX OCHOBaHHI.

[IpoTonuTHyeckne paBHOBECHS B BOJHBIX PACTBOPAaX MHOTOOCHOBHBIX KHCJIOT M OCHOBaHHI.
Crioco6s! Beruncienus pH.

3aKoH AEMCTBYIOLIUX Macc U siBIIeHUE ruponnsa coneil. Pacuér 3nauenuit pH pactBopos coei,
00pa30BaHHBIX c1a00i KMCIOTOW M CHJIBHBIM OCHOBaHHMEM, CIIAObIM OCHOBAaHUEM U CHIIBHOM KHCIOTOM.
Koncranra m cremeHb ruapoJinsa. CMeHleHI/Ie paBHOBECUA IIpHU TUAPOJIN3C. q)aKTOPBI, BIIMSOIINE Ha
CTENEHb TMAPOIN3A. Y CWIEHUE U NOJaBJIeHUE THIpoian3a. Poib ruaponusa B aHanuse.

Bomnpocs! 11 caMmonpoBepKu:

KakoBbI cOBpeMeHHBIE TTPEICTABICHHS O KUCIOTHO-OCHOBHBIX PABHOBECHSX ?
Yto Takoe KUCI0Ta M OCHOBaHUE.

YeM OTInYaroTCsl CUIIBHBIC SJIEKTPOJIUTHI OT CIIA0BIX?

Urto takoe pH pactBopa?



. Kak paccunrats pH B pacTBOpax CHJIBHBIX U CJIa0BIX KUCIOT U OCHOBAHUI?

. UYro takoe Oydepnbie pacTBopbl? KakoBbl HX CBOWCTBA U MEXAHU3M JICHCTBUSI?

o [TpuBenuTe mpuMepsl UCIOIB30BaHUs Oy ()EpHBIX paCTBOPOB.

. Kak paccuurare pH aneratnoro 6ydepnoro pactBopa?

o Kak npotekaet ruaponu3 cosieif, 00pa3oBaHHbBIX c1a0bIM OCHOBAHHEM U CHIIBHOU KUCIIOTOM?

Kaxk nporekaer ruaponus cosnell, 00pa3oBaHHBIX CHIIBHBIM OCHOBaHHEM U CIa00H KUCIOTOM?
Uro Takoe KOHCTaHTa FHIPOJIN3a, CTETIeHb THAPOIH3a?

Kaxk npoussectu pacuer pH pactBopa ruaponusyromeiics conu?

Kakue akTopsl BIUAIOT Ha CTETIEHb THAPOIN3a?

Kak MOXHO yCHUJIMTD WM TIOJaBUTh THAPOIN3?

KakoBa posbs ruzposnsa B aHamuse?

3. KommiekcHble coequHeHus: (KOHTpoaupymbie komnerenunu OIIK-1,2,3,4,6)

Bonpocel, n3yuyaembie Ha jJekiun (KOHTpoaupymbie komnerennun OIIK-1,2,3,4,6)

KommnekcHple coeaMHEHHsT B aHAJIUTUYECKOM XUMHUHM. KOMIUIEKCBI € HEOPraHMYE€CKUMH
aurangamMu. PaBHOBecHS B pacTBOpax KOMIUIEKCHBIX coelnHeHud. CTyneHuaTsle W OOIie KOHCTAHTHI,
KOHCTaHThl YCTOMYMBOCTU U HECTOMKOCTU. Te€pMOAMHAMUYECKAS U yCIOBHAs KOHCTAHTA YCTOWYHMBOCTH.
3aKOMIUJIEKCOBAHHOCTh M CPEAHENIMTAaHJHOE YHCIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX
coenuHeHuil. CMmelieHne  paBHOBECHsT  KOMIUIEKcooOpazoBaHusi.  DakToOpsl  BIMSIONIME  HA
KOMIUTIEKCOOOpazoBanue. Pacuer paBHOBECHBIX KOHIIEHTPALIMM, BIMSHIE KOHIIEHTpaluu Turanaa. Pacuer
YCJIOBHBIX KOHCTAHT YCTOWYUBOCTH M PAaBHOBECHBIX KOHIIEHTPALHUI ¢ Y4ETOM KOHKYPHUPYIOIIUX PEaKINil
(mpoTOHMpOBaHUE JHraHAa, KOMILJIEKOOOpAa30BaHWE WOHA IIEHTPAIBLHOTO aroMmMa, oOpa3oBaHUE
CMEIIaHHBIX KOMILIEKCOB).

Bonpocel, n3yyaembie caMOCTOATENbHO (KOHTPoIupyMmble komnerenuun OIIK-1,2,3,4,6)

Knaccn(bm(aunﬂ, COCTaB U OCHOBHBIC XapaKTCPUCTUKHU KOMHJ’IeKCOO6p3.30BaTeJ'I$I n auranja.

KomMruiekcsl ¢ opranndeckumu jaurasgamu. OpraHu4eckue pearcHTbl B aHAJIUTHUYECKOH XUMUHU.
DYHKINOHAIBHO-AHAINTUYECKUE W aHAJIUTUKO-aKTHBHbIE rpynnsl. [IpaBuno Uyraesa. Mcrons3oBanue
KOMIUJIEKCHBIX COEJMHEHHUH C OpPraHMYeCKMMU M HEOPraHWYEeCKHMHU JIUTaHAaMu A OOHapy)KeHus,
OIIpEeCIICHNs, Pa3/ICIICHAS H MAaCKUPOBAHMS.

Bonpocsl s camonpoBepKu(KoHTpoaupymbie komnerenuuun OIIK-1,2,3,4,6):

. [IpumMepsl KOMITJIEKCHBIX COETUHEHUN C Pa3IMYHBIMU JIMTaHJAMH (HEHTpalIbHBIMU MOJIEKYJIaMH,
aHWOHAMU U T.JI.)

. Yemy paBHO KOOPAMHALMOHHOE YHWCIO W JCHTATHOCTH JIMTAaHAA B KOMIUIEKCHBIX COEIMHEHMSX
nonoB Hukessi(Il) c amMuakom v TUMETUITIIMOKCUMOM

. Jis KakuX KOMIUIEKCOB XapaKTepHa HauOOJIbINasi yCTOWIMBOCTD

. Ha yem ocnoBano paznenenue IV u V, a takke V u VI aHaIUTHYECKUX TPy KATUOHOB



° HpI/IBeCTI/I MMPUMCPHBI UCIIOJIb30BAHHUA B KAUCCTBCHHOM aHAJIN3C «MACKHPYIOMIUX) JIMTAaHIO0B

° Kakue xuMu4yeckre CoeMHEHNS Ha3bIBAIOT KOMIUIEKCHBIMH ?

° [TpuBenuTe MpuMeEPHl HOHOB-KOMIUIEKCOOOpa3oBaTesiel U JINTaH I0B.

° Kak cBsizanpl MeXay coOON KOHCTaHTAa YCTOMYMBOCTH M KOHCTAHTa HECTOMKOCTH KOMIUJIEKCHBIX
COEIMHEHUN?

° IIpuBenuTe npUMeEpPHI UCIIOJIB30BaHUs KOMIUIEKCHBIX COCIMHEHHN B aHAJIU3E.

° Kaxkue BeliecTBa Ha3pIBalOT OPraHUYECKUMU peareHTaMu?

° [IpuBenuTe mpuUMEpPHI UCIIOJIH30BAHUS OPTaHUYECKUX PEAreHTOB B KAYECTBEHHOM aHAJIU3E.

Hanummre CTpyKTypy KOMIUIEKCHOTO COEAMHEHHUS HUKeNs M JAuMeTwiIriauokcuma. Kakwue
JIOHOPHBIE aTOMBI 00pPa3yIOT XEIaTHBIN IIUKI?
. Kakumu cBoiicTBamu 00:1a7a10T (PyHKIIMOHAIBHO-aHAIUTHYECKUE TPYIITHPOBKH?

4 XuMuueckoe PaBHOBECHUEC B OKHC/IUTCJIBbHO-BOCCTAHOBHTEJIbHbBIX CUCTeMax

(kouTposmpymsblie komnerenuuu OIK-1,2,3,4,6)

Bomnpocsl, n3yuyaembie Ha Jekuuu (KOHTpoupyMmbie komnerenuuu OIIK-1,2,3,4,6)

IToreHuuman noylypeakuMu — Kak XapaKTepUCTUKA XHMHUYECKOW AaKTUBHOCTU pearupyrolux
BenlecTB. YpaBHeHue HepHcra. CrangapTHBIN, peanbHbli U (opManbHBIA NMoTeHuuan sl Hanpasienue
IIPOTEKAHUs HIEKTPOXUMUYECKON PEAKLIUH.

CrocoObsl  pacyeTa CTaHOAPTHBIX TNOTeHIMaNoB. [lomydeHune cTaHAAapTHOTO MOTEHIMANA
COYETaHWEM JIBYX MOJyPEAKIUI U MOTYyPEaKIMK C PEaKIMeNd MPOTOHUPOBAHHUS, TTOJIYPEAKIIUU C PEaKIUEH
KOMIUIEKCOOOpa30BaHusl, TMOJYpEeakiMuu C peakiuedl ocaxaeHusa. lcmonp3oBaHuEe CTaHIAPTHBIX
MOTEHIMAJIOB ISl pacyeTa KOHCTAHThI KUCJIOTHO-OCHOBHOT'O PABHOBECHS, IPOU3BEICHUS PACTBOPUMOCTH
¥ KOHCTAHThI KOMITJIEKCOOOPa30BaHHUS.

Bonpocsl, n3yuyaembie caMocTOATEIbHO (KOHTpoiupyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonp30BaHue OKUCINTEIFHO-BOCCTAHOBUTEIIBHBIX pCaKI_II/Iﬁ B aHAJIUTUYECKON XHUMUH.

OreHka HanpaBJIeHUs U TIyOUHBI TPOTEKaHU OKHCIUTEIbHO-BOCCTAHOBUTENLHON PEAKLIUH 110
KOHCTaHTE XMMHYECKOI0 PAaBHOBECHSI.
Bonpocs! qus1 camonpoBepku(KoHTpoiMpymblie komnerenunu OIIK-1,2,3,4,6):

o Kakwne (GakTOpel OKA3bIBAIOT BIMSHUE HAa BEIUYMHY pPAaBHOBECHOTO OKHCIHTEIHHO-
BOCCTAHOBUTEJILHOTO MOTEHIHAasa?

Mo3keT 1 paBHOBECHBIN MOTEHIIUAN OBITh CTAaHAAPTHBIM WA (POPMATIEHBIM?

Mo3KeT 71 CTaHIAPTHBIA NOTEHIMAT OBITh PABHOBECHBIM?

Mosxet 11 (popManbHbIM MOTEHIINANT ObITh PABHOBECHBIM?

Kak M0>XHO BBIYHMCINTH KOHCTAaHTY PAaBHOBECHS OKHCINTEIHHO-BOCCTAHOBUTEIBHON PeaKiuu?
3aBUCHT 1M KOHCTaHTa PAaBHOBECHSI OKHCIINTEIbHO-BOCCTAHOBUTEIBHOW pEAaKIUU  OT
KOHIICHTPALMH YYaCTBYIOIINX B PEAKIIUH BELIECTB



MOAYJb 2 XUMHUYECKOE PABHOBECHUE B T'ETEPOI'EHHBIX CHCTEMAX

(kouTposmpymsblie komnerenuuu OIK-1,2,3,4,6)

1 Xumuueckoe PaBHOBECHE B CHCTEME pPacCTBOpP-0CaA0OK (KOHTpOJII/IpyMBIe KOMIICTCHIUHA

OIIK-1,2,3,4,6)

Bonpocsl, n3yyaembie Ha JieKuuH (KOHTpoupymbie komnerenuun OIIK-1,2,3,4,6)

HpOI/ISBeZ[GHI/Ie pPacCTBOPUMOCTHU — KaK BaKHEHIIIass KOHCTaHTa TreTCPOrcHHOr0 paBHOBECHU . CBi13b
TEPMOANHAMHUYECCKOI'O U YCIIOBHOI'O TPOU3BEACHUA PACTBOPUMOCTH.

PactBopumocTs. BbiBom ¢dopMynbl Uisi BBIUMCICHHS WOHHOM, MOJIGKYJSIpHOH H  oOIIei
pactBopuMocTU. DakTOpbl BIMSIOIIME Ha CMEIIEHHE TEeTEepPOreHHOro paBHOBecus. BinsgHue
OJIHOMMEHHOI0 HMOHAa Ha PacTBOPUMOCTh MAaJOpPACTBOPUMBIX COEIMHEHUU. BiusHuMEe KOHLEHTpauuu
IIOCTOPOHHET0 CHJIBHOTO 3JIEKTPOJIMTa Ha PACTBOPUMOCTh MaJIOPACTBOPUMBIX COEIMHEHUM. BnusHue
KOHKYpUPYIOIIeH peakuuu (KUCIOTHO-OCHOBHOH peakuu, KOMIUIEKCOOOpa30BaHUs, OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHON PEAKIMK) HA paCTBOPUMOCTbh MAJIOPACTBOPUMOTO COEUHEHMS.

Bonpocsl, n3yuaembie caMocTOATEIbHO(KOHTPOIupyMble komnerenuun OIIK-1,2,3,4,6

[TepeBoa oHMX MaOPACTBOPUMBIX COCIMHEHUM B Apyrue. PacTBOPUMOCTh — OCHOBA JPOOHOTO

OCaXIEHHS. Y CIIOBHUE O6pa30BaHI/I$I ocajaka. BiausHue koaudecTBa OCaauTels Ha IMOJIHOTY OCaKIACHUA.

Teopernueckue OCHOBBI CyJIbPuAHONW (CEpOBOAOPONHON) Kinaccuukanuu. TeopeTnyeckue
OCHOBBI KHCIIOTHO-OCHOBHOM kinaccupukamuu (pazgeneHus 4 u 5, 5 u 6 aHANUTUYECKUX TPYI).
TeopeTrueckre OCHOBBI OCAXKICHUS XJIOPUIOB.

Bonpocs! nus1 camonpoBepku(KoHTpospymblie komnerennuu OIIK-1,2,3,4,6):

o Kak mpousBeneHne pacTBOPUMOCTH MaJIOPACTBOPHMOTO COEJAMHEHHS CBSI3aHO C  €ro
pPacTBOPUMOCTHIO?

KakoBbl ycioBuHsI BRITIAACHHS OCaaKa?

Kak Ha pacTBOpeHHe 0cajika BIUSIOT CUIbHBIC KUCIIOTHI,

Kak Ha pacTBOpeHHe oca/ika BIUSIOT PEAKIUU OKHCIEHUS-BOCCTAHOBIICHUSA?

Kak Ha pacTBOpeHHe 0cajika BIUSIOT pEaKluy KOMILIEKCO0Opa3oBaHus?

Kak Ha pacTBOpeHHe OcajiKka BIUSET CMEHa PaCTBOPUTEINS?

Uro Takoe «coseBoit 3 HerT»?

2 Mertoabl pasigejieHMsi 1 KOHLEHTpHMpPoBaHHs (KOHTpoJupymble kommereHuun OIIK-

1,2,3,4,6
Bonpocsl, n3yuaembie Ha JieKIMH (KOHTpoupymble komnerenuun OIIK-1,2,3,4,6)

AGCOJ'HOTHOC U OTHOCUTCIIbHOC KOHIICHTPHUPOBAHUC, I'PYNIIOBOC U MHAUBUAYAJIBbHOC Pa3ACICHUC.
KoHcranta u ko3 PUIMEHT pacmpeneneHus, CTENeHb HW3BICYCHUS, KOAI(DPUIMEHTH pa3aeieHus Hu



KOHIICHTPUPOBAaHUS — KOJUYECTBCHHBIE XAapPAKTEPUCTUKHU METOJOB Pa3JCIEHUs] U KOHIEHTPUPOBAHUS.
OKCTpaklMd — KaK METOJ pa3AeieHUs] U KOHUEHTpUpoBaHUsA. OCHOBHBIE MOHATHS (IKCTPAreHr,
9KCTPAKLMOHHBIA PEeareHT, pe3KCTPaKIs) U KOJUUECTBEHHbIE XapaKTEePUCTUKK pa3/ieieHus (KOHCTaHTa
u kod(pduuumeHt pacmnpeneneHusi, creneHb wu3BiedeHUs1). CyIIHOCTh NEPHOJMUYECKONW HSKCTPAKIIHH.
VYcnoBust IPOBEAEHUS SKCTPAKIIMH U TUITbI SKCTPArupYEMbIX COETUHEHUH.

Xpomatorpadusi — Kak METOJ pasfelieHuss U KOHIeHTpupoBanus. Krnaccudukanum
xpomatorpaduueckux MeronoB. OCHOBHBIE Xpomarorpaduyeckue mapameTrpel (Bpemss U 00beM
yIep>KuBaHus, KO3((UIMEHTHI 3aMeJICHUSI U paclpe/ieieHus], CEIEKTUBHOCTh U Xpomarorpadudeckoe
pazpeuienue). [lnockoctnast xpomarorpadus. TpeboBanus, NpeabsBISEMbIe K HOCUTEISM U MOABHKHOM
¢aze. Rf — ocHOBHas xapakTepucCTHKa COPOLIMOHHBIX CBOWCTB CHCTEMBI M IMOJBHKHOCTH KAaTHOHOB.
CoBpemeHHbIe XpoMaTorpaduiyeckiue METOIbl HCCIEA0BAHUS U aHAIIN3A.

Bonpocel, n3yuaembie caMOCTOATEIbHO (KOHTPOIMpyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonb3oBaHue MCTOJOB pasACiICHUA W KOHLOCHTPHPOBAHHA B AHAIMW3C PCAJIbHBIX 0OBEKTOB.
OpFaHI/IT-ICCKI/IG PaCTBOPUTCIIM, HUCIOJB3YEMBIC B KAaYCCTBEC OKCTPArc¢HTOB. CKOpOCTI) OKCTpPAKLUU.
Hcnonb3oBanue OKCTPAKIWH I Pa3aCJICHUA CMECU KATHOHOB.

Pa3znenenue u oOHapyx)eHHEe KAaTHOHOB C UCIIOJIb30BaHUEM OyMakHOU xpomatorpaduu. CrocoObl
IPOSIBJIICHUS] XPOMATOTpapUUECKUX IATEH.

Bonpocs! nis1 camonpoBepku (KoHTpoupymblie komnerenuun OI1K-1,2,3,4,6):

e B uem CymHOCTh METO/A IKCTPAKIIHUU?

JlaiiTe onpeneneHusl MOHATUSAM KOHCMAHMA pacnpeoeienus, Kodpguyuenm pacnpeoenenus
cmenenu uzeneyenus

Yro Takoe IKCTpareHT?

Kakoii nporiecc Ha3bIBatOT peaKCcTpaKIuen?

KakoBsl mpaBuiia BeIOOpa 3KcTpareHTa?

YeM ormpeensercsi CKOpoCTb SIKCTpaKIuu?

YTo IeKUT B OCHOBE KaU€CTBEHHOTO XpOMAaTorpa(puueckoro aHaau3a?

Ha yem ocHOBaH KOJIMUYECTBEHHBIN XpoMaTorpadudeckuii aHanu3?

Jlist 9ero mpeHa3HavYeHbI MTOIBUKHBIE W HETIOABIDKHBIE (ha3bl B XpOMaTOrpahuIeckux MeTo1ax?

5.3. BOIIPOCBI KOJUIOKBHYMA Ne 1 (xourpoaupymbie Kommerenuun OITK-
1,2,3,4,6)
1. 3akon geiicTByrommx Macc. KOHCTaHTa XHMMHYECKOTO pPaBHOBECHS. AKTHBHOCTb U

Kod(urmeHT akTUBHOCTH. CBS3h TEPMOJAMHAMHYECKOW M KOHIICHTPAIIMOHHONW KOHCTAHT XUMHYECKOTO
PaBHOBECHS.

2. THUIBI KOHCTAHT XUMHYECKOTO PpaBHOBECHA. KoncTanTsr 06p330BaHI/I$I U MOHH3allUU, O6HII/IC n
CTYNCHYATBIC, TCPMOANHAMUNYCCKUC U YCIIOBHBIC.

3. Kucnotrno-ocHoBHOe paBHOBecue. [loHsTHe KHCIOTBHI, OcHOBaHUS M amonurta. Teopus
Appennyca u nporoiautuueckas teopust bpencrena-Jloypu. JloctomHcTBa M1 HEJOCTATKH.



4. KucnoTHo-OoCHOBHOE paBHOBecue. Posb pacTBoputTesiss B NPOTOJUTHYECKUX PEAKIUSIX,
KJaccu(uKanusi pacTBOpPHUTENCH. AMQHUIPOTHBIE pPACTBOPUTENH. 3aBUCHMOCTh CHJIBI KHCIOT U
OCHOBaHUM OT CBOICTB paCTBOPUTEIIS.

5. Cuna KucioT U ocHOBaHUU. KOHCTaHTBI KMCIOTHOCTM M OCHOBHOCTH, CTENEHb MOHM3ALUHU.
KoHcTanTa aBTONpPOTONM3a PACTBOPUTENA KAaK IPOU3BEIECHUE KOHCTAHT KHCIOTHOCTH M OCHOBHOCTHU
COIPSDKEHHOM ~ KUCIIOTHO-OCHOBHOW mapel. HuBenupytomee wu auddepeHnupymoomee aeicTsue
pacTBOPUTEIIS.

6. HpOTOJ’II/ITI/ILIGCKI/IC PaBHOBCCHA B BOJAHLIX paCTBOpaAx. Cuita xucyior u ocHoBaHuii. KoHCTaHTEI
KHUCJIOTHOCTHU U OCHOBHOCTH, CTCIICHb AUCCOIMAIINH.

7. PaBHOBeCHE B BOAOHBIX pacTBOpax KHUCIIOT. Cuna kuciotsl. KoHcTanThl KHUCJIOTHOCTH, CTCIICHDb
Jucconuanuu. Brruucnenue pH PaCTBOPOB CHJIBHBIX U cl1a0BIX OAHOOCHOBHBIX KHCJIOT.

8. PaBHOBecue B BOJHBIX pacTBopax ocHoBaHuU. Cuna ocHoBaHuil. KOHCTaHTBI OCHOBHOCTH,
CTeNeHb Jucconnanuu. Beruucnenue pH pacTBOpOB CUIIBHBIX U CIA0BIX OJHOOCHOBHBIX OCHOBAHUM.

9. [IpoTonmTHYeckne paBHOBECUS B BOAHBIX pacTBopax amdonuToB. Berancnenne pH pactBopos
amM(OIUTOB (HA IPUMEPE KUCIION COJIH).

10. ITpoTonuTHYecKkre paBHOBECHS B BOJHBIX pacTBopax amponmToB. Berauciaenrne pH pactBopos
aM(}oIuTOB (Ha MpUMEpe aMUHOKHUCIIOT).

11. Peakuuu rusipoan3a Kak YaCTHBIN Cilydail KMCJIIOTHO-OCHOBHOTO paBHOBecusi. Beiuncnenne pH
BOJIHBIX PACTBOPOB TUIPOJIM3YIOIIUXCS coylell (Ha IpUMepe CoJM, 00pa30BaHHON CUIIbHBIM OCHOBAHUEM
U c1abo¥ KUCIIOTOM).

12. Peakuuu ruipoian3a Kak YaCTHBIN Cily4aidl KMCIIOTHO-OCHOBHOTO paBHOBecHs. Beruncnenne pH
BOJIHBIX PAaCTBOPOB THAPOIU3YIOIMXCS coJieil (Ha mpumepe coiM, 0Opa3oBaHHOM CUIBHOM KUCIOTOM U
c1a0bIM OCHOBAHHUEM).

13. Peakmuu KHCJIOTHO-OCHOBHOTO pPaBHOBECHS B PACTBOpPE COJM, OOpa3oBaHHOM cCl1aboit
KHUCTIOTON U ciabbIM OCHOBaHHEM (MOBEACHHE THIPOIU3YIOMICHCs colmu Kak amQonuTa). Beraucienue
pH.

14. IIpoTonuTHYecKre paBHOBECHS B BOJHBIX PACTBOPAX MHOTOOCHOBHBIX KHCJIOT U OCHOBaHUI.
KoHcTaHTBI KHCIOTHOCTH M OCHOBHOCTH, 001IMe U cTyneH4arbie. CriocoObl Beruucienus pH.

15. IIpoTonuTHyeckre paBHOBECHS B BOJHBIX paCTBOpPaX cMecel KUCIOT U OCHOBaHUM (CUIbHOE —
ciaboe). Mcnonb3oBanue 0anaHCOBBIX ypaBHEHMH a1 pacueTa pH.

16. bydepHble pacTBOpbl B aHAIMTUYECKOW XuMuu. Mexanusm JeiictBus. Pacuer pH wu
IPUrOTOBJIEHHE Oy PEepHBIX PacTBOPOB (Ha MpUMepe KUcioi 0ydepHoil cMech).

17. BydepHble pacTBOpbl B aHAIMTUYECKOW XuMuU. Mexanusm JeiictBus. Pacuer pH u
PUrOoTOBJIEHHE OyPEepHBIX PacTBOPOB (Ha MpUMeEpeE IIeT0UHON OypepHoit cmecn).

18. bydepHble pacTBOpHI B aHATUTHUECKON XUMUU. MexaHusMm feiictus. bydepHas eMkocTb.

20. KauecTtBeHHble peakuyu Ha KaTHOHBI 1-3 rpymnm. CucTeMaTndecKuil aHalIn3 CMECH KaTHOHOB
1-3 rpymi o KHCIOTHO-OCHOBHOM KJIaCCU(UKALIUN

IIpumep U/13 no teme koutokBuyma Nel (konTposmmpymbie komnerennnu OIIK-1,2,3,4,6)



1. Paccuutaiite pH BOAHBIX pacTBOPOB:
a) 1% u 1'10" % consHo# KUCIOTHI.
2. Paccuuraiite pH u cTeneHnp Aucconuanui BOAHBIX PACTBOPOB:
x) 0,1 M u 0,00005 M ruapasuna.
3. Hanumure KuCI0THO-OCHOBHYIO PeakInio U Beryrcaute pH pactBopos
r) 0,05 M 6ensuanna u 0,05 M xnopuaa 6eH3uuHus B 0€3BOTHONH MYPaBbHHOM KHCIIOTE.
4. Paccuurath cTenenb ruapoausa u pH pactBopa:
a) copepakarero 2,05 r anerara HaTpus B 250 M1 BOJBI.
5. PaccunTaiiTe KoHIeHTpanuio nodos H™ B pactBopax
a) 0,01 M ruapodocdara HaTpus.
6. Paccumraiite OydepHyro emkocTts u pH pacTBOpa, MoiaydyeHHOTro pacTBopeHueM 1,5 T ruapokcuaa
Hatpus u 3,0 T xaopuaa ammoHust B 250 M1 BOJIbI
7. Onumure npurorosienue 500 mi 6ydepHoro pactBopa
M) u3 2,1 M pochopnoii kucnotst u 1,0 M runpokcuaa kamus ¢ pH=5,5 u 1=0,3.
8. Paccuurtats coctaB OydepHoii cMmecu, cniocoOHoi mpu go0aBneHuu K 1 i1 aToro pactsopa 30 MMOIIb
CWJIBHOUM KUCJIOTHI oanaepkuBath pH B npeaenax: 9,20+0,06, ammuaunsiii 0ydep
. K 100 mn. 0,2M pactBopa KoHPO4 mo6asmimm 50 mi. 0,25M pactBopa KH>POs. Paccunrtats pH
MOJy4€HHOTO PacTBOpa.

Ne)

10. Paccuwnraiite, kak usmenurcst pH pacrsopa 0,05M CH3COOH, ecnu x 11 3TOro pactBopa A00aBUIN
0,5 momb NaCl.

11. K20 ma 0, 20 M pactBopa ruapokcuaa Hatpus podasieHo 30 mi 0,20 M pactBopa nuruapodocdara
Hatpus. Beranciauts pH OydepHoii cmecn.

12. Berunciuts pH cmecu copepkarieit 0,0002 M ruapokeun kanus u 0,05 M stunamun

13. PaccuutaTh MOJIbHBIE JOJM M PaBHOBECHBIE KOHIIEHTpallMM Bcex dyacTtuil B pactBope 0,25 M
ruapokapOonara Hatpus npu pH=4 u pH=10

14. PaccumTaiiTe pealbHyr0 KOHCTaHTY KHCJIOTHOCTH a30TUCTOM kucioTel B 0,09M pactBOpe HuUTpara
HaTpUs.

BOITPOCHI KOJIVTOKBUYMA Ne 2 (kouTposmmpymbie komnerenunu OIIK-1,2,3,4,6)

1. KomIutekcHbIe COCAWHEHHUS B QHAIMTHYECKOM XHUMHUH. KJ'IaCCI/I(i)I/IKaI_II/I}I, COCTaB M OCHOBHBIC

XapPaKTCPUCTHKU KOMHJ’ICKCOO6p8.30BaTCJ'IH n JIaragjaa. Komrmiekcsr ¢ HCOPTaHNUYCCKUMMU JIMTaHAaMHU.

2. Kommiekcbl ¢ opraHnyecKuMu aurasgamu. OpraHMuecKrue peareHThl B aHATUTUYECKOW XUMUH.
DYHKINOHATIBHO-AHATUTHYECKHUE U aHAIIMTUKO-aKTUBHBIE rpynmnsl. [IpaBuno Yyraesa.

3. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coefuHeHui. CTymeHuaTble W OO0IHe KOHCTAHTHI,
KOHCTaHThl YCTOMYMBOCTH U HECTOMKOCTHU. TepMOIMHAMUYECKAsI M YCIIOBHASI KOHCTAHTA YCTOMYUBOCTH.

4. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX COEAMHEHHMI. 3aKOMIUIEKCOBAHHOCTh U
CpPEHEJIMTaHJHOE YHUCJIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX coequHeHui. Cwmelienue
paBHOBECHS KOMILJIEKCOOOPAa30BaHMUS.

5. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX COE€IMHEHUH. DaKkTopbl, BIMUSIONIME Ha
KOMHHGKCOOGpaBOBaHI/IC. Pacuer PaBHOBCCHBIX KOHHCHTpaHHﬁ, BJIMAHUC KOHLICHTPAlIUX JIMTaH/I4.

6. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX cOeAMHEHMH. DakTopbl, BIHAIOIIAE Ha
KOMILIEKCOoOpa3oBaHue. Pacyer yClIOBHBIX KOHCTAHT YCTOHYMBOCTU M PAaBHOBECHBIX KOHLEHTpALMH C
Y4€TOM KOHKYPUPYIOLIEH PEAKLUU IPOTOHUPOBAHUS JIUTAH/IA.



7. PaBHOBecuMss B pacTBOpax KOMIUIEKCHBIX cOeqUHEHUH. DakTophl, BIUSIOMIME HA
KOMILIEKCOoOpa3oBaHue. Pacder yClIOBHBIX KOHCTAHT YCTOMYMBOCTH M PAaBHOBECHBIX KOHIEHTPAIMU C
Yy4eTOM KOHKYPHPYIOLIEH peakiuy KOMILIEKOOOpa30BaHUs MOHA LIEHTPAIbHOTO aTOMA.

8. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COeIMHEHHH. @DakTopbl, BIMSIOIIME Ha
KOMIUIEKCOOOpazoBanue, PacueT yclOBHBIX KOHCTAHT YCTOWYMBOCTH M PaBHOBECHBIX KOHIEHTpAaIUi C
y4eTOM 00pa30BaHUsl CMEIIAHHBIX KOMILIEKCOB.

9. Mcnonb30BaHUE KOMILICKCHBIX COGI[I/IHCHI/Iﬁ C OpTraHUYCCKUMHU U HCOPTraHNYCCKUMMU JIMTaHJdaMU
JIIA 06Hapy}KeHI/IH, OIpC€ACICHUA, pa3ACIICHNUA U MACKUPOBaHU.

10. T'ereporennas cucrema. PaBHOBecMe B cUCTeME pacTBop-ocaliok. I[lpousBeneHue
pPacTBOPUMOCTH — KaK Ba)KHEHIIIasi KOHCTAHTA FEeTEPOreHHOro paBHoOBecHs. CBA3b TEPMOIUHAMUYECKOTO
U YCJIOBHOT'O MTPOU3BEICHUS PACTBOPHUMOCTH.

11. PaBHOBecHe B cUCTEME pacTBOP-0cagoK. PactBopuMocTh. BriBox (OpMyIIBI Il BEIYUCICHHS
MOHHOMH, MOJIEKYJIIPHOH M 00111Iell pacCTBOPUMOCTH.

12. ®dakTophl BIMAIOIIME HA CMEIIEHHE I'€TEPOr€HHOr0 paBHOBECUs. BiusHHE OIHOMMEHHOIO
HMOHA HAa paCTBOPUMOCTh TPYIHOPACTBOPUMBIX COCIUHEHUMU.

13. dakrtopbl BIMAIOIIME HA CMEIIEHHWE IeTEpPOre€HHOr0 paBHOBecUs. BilMsHuE KOHLIEHTpaluu
IIOCTOPOHHETO CUJIBHOT'O 2JIEKTPOJINTA Ha PACTBOPUMOCTh MAJIOPACTBOPUMBIX COCIUHEHUH.

14. dakTOphl BAUSIONMINE HA CMEIICHUE TETEPOreHHOr0 paBHOBECHUs. BiusHue KOHKypuUpyromei
peaKkMy Ha PacCTBOPUMOCTh MAJIOPAaCTBOPUMOI'O COEAMHEHUs (Ha MpUMepe KOHKYPHUPYIOIIEH KUCIOTHO-
OCHOBHOI1 peakiiun).

15. ®akTophl BIUSIOMINE HA CMEIIEHUE T'€TEPOr€HHOr0 PaBHOBECHUS. BiusHME KOHKYypUpYHOLIEH
peaKkuu Ha pacTBOPUMOCTH MAJOPACTBOPHMOIO COEIMHEHHUs (Ha MpuUMepe KOHKYPHUPYIOIIEeH peakiuu
KOMILJIEKCOOOpa30BaHus).

16. dakTOphl BAUSIONINE HA CMEIICHUE TETEPOreHHOTO paBHOBECHA. BnusiHue KOHKypupyromei
peakiuu Ha PacTBOPUMOCTh MAallOPAaCTBOPUMOTO COEOUHEHHUS (Ha TMpuUMepe KOHKYPHUPYIOIIeH
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHON PEAKIINN).

17. PaBHOBecue B cUCTEME pacTBOp-0catoK. IlepeBol oAHMX MaJopacTBOPUMBIX COEIMHEHUH B
JIpyrue.

18. PaBHOBecme B CHCTEME pPacTBOpP-OCaJOK. YcloBUEe 0Opa3oBaHusi ocaaka. llomHoe
(KOTMYECTBEHHOE) OCaKaeHNe. PacTBOPUMOCTh — OCHOBA APOOHOTO OCAXKICHHUS.

20. PaBHOBecme B CHUCTEME pPACTBOP-OCAJOK. TEOpEeTUYECKHE OCHOBBI  CYIb(QUIHON
(cepoBOAOPOIHOM) KITaCCU(DHUKAITUH.

20. PaBHOBecue B CHCTEME pacTBOP-OCANOK. TeopeTHYecKkhe OCHOBBI KHCIOTHO-OCHOBHOM
kiaccudukanuu (Ha mpuMepe pasaeneHus 4 U 5 aHATUTHYECKUX TPYIII).

21. PaBHOBecHe B CHCTEME pacTBOp-OCANOK. TeopeTHdyecKue OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKanuy (Ha MpuMepe pas3ieieHus 5 U 6 aHATUTHYECKUX TPYII).

22. PaBHOBecCHE B CUCTEME PACTBOP-0OCAMIOK. Y ClIoBUE 00pa3oBaHus ocajaka. BiusHue KonuyecTBa
OCaauTeNs Ha TOJHOTY OCAaXKACHHsS. BbluKMclieHne ONTUMAIbHOTO KOJMYECTBAa OCaTUTeNls B Cllydae
00pa30oBaHMs CIOKHBIX aCCOIUATOB.

23. TGOpGTI/I‘-IGCKI/IC OCHOBBEI pa3JACIICHHUA KaTUOHOB IO KUCJIIOTHO-IICJIOYHOMY MCTOLY.



Mpumep U3 no teme kosiokBuyma Ne2 (koHTpoupymbie komnerenunu OI1K-1,2,3.4,6)

1. K 100 mi 0,05 M Hg(NO3), mpubasuiu 2,338 r NaCl. PaccunutaTh paBHOBECHBIE KOHIICHTPAIIUU HOHOB
B TIOJIYYEHHOM PacTBOpeE.

2. BBIMHCIUTH PAaBHOBECHYIO KOHIIEHTPAIMIO JIMTAaHAa U PAcCTBOPUMOCTH (MoJib/1) ocaaka Zn(OH)»
BCrecTBHE 00pa3oBanus kommiekcos Zn(NH3)s>* B 0,01 M NHa.

3. PaccuuraTh npou3BeIcHUE PaCTBOPUMOCTH, eciii B 100 M BoJbl pacTBOPUMOCTE cocTapiseT 9,6 » 107
r Fe(OH)s.

4. Beruncnuth ¥ cpaBHUTH pacTBopuMocTh CaF» B Bone, B 0,1 M NH4F u B 0,1 M CaCl,.

5. K 100 mn naceiuennoro pactsopa BaSO4 mpubaswiu 10 mun 0,5 M pactBopa NaSOs4. Kakas
KOHIICHTpPALUsl HOHOB Oapusi (MOJIB/JT) OCTAaHETCS B pacTBOpe?

6. Bpruncouth oOuryro konueHntpauuio KClI u paBHoBecHyro koHueHtpamuioo Cl7, mpu KOTOpbIX
oOecrieunBaercsi MakcumanbHoe ocaxaeHue PbCla| u3 pactBopa 0,1 M Pb(NOs3),. Uemy paBHa
PacTBOPUMOCTH XJIOPHJIA CBUHIIA B 3TOM pacTBope?

~

. B pactBope, conepsxamem 0,1 Monb/1 conu MeTanna-komiiekcoobpaszosatens (Co*") u 1,0 Monb/n
nuraaga (NH3), co3ganu koHueHTpanuio cyibduia-uona [S*]=10" moms/n. Byaer nm ocaxkmarbcs
COOTBeTCTBYIOIMI cynbdun. Paccunrats pH Hauasa W KOHIA BbINAaJEHHUS 3TOro cyibhuma 0e3
MIPUCYTCTBUS JINTAH/IA.

o0

. K pactBopy, conepxkamemy 0,2 M NH3z u 0,2 M NH4Cl, no6asunu paBusiii 06bem 0,2 M pactBOopa
MgCl. Ilpousoiiner 1 B 3ToM pacTBope obpazoBanue ocaaka Mg(OH),?

9. Beruncnouts pH Haceimennoro pacrsopa Cu(OH)s.
10. Berauciuts pactBopumocts CaC204 ipu pH 5,0.

11. Ipu kakux 3HaveHusx pH Bo3MOXkHO KonudecTBeHHOe pasnenenue Co>' m Cd** npu HacelueHuu
pactBopa coaepxarero 0,05 M CoCl u 0,15 M Cd(NO3), npu HachIlIeHEnH CEPOBOIOPOAOM?

12. Ckonpko rpaMMOB KapOoHaTa HaTpHs MOTpedyeTcs IJis mepeBojia B pactBopuMoe coctostHue 0,3 T
cyibdara 6apus.

13. PaccuunTaiite 0011yI0 1 MOJIEKYJISIPHYIO PaCTBOPHUMOCTb XJIOpUAA cepedpa B BOJE.

BOITPOCHI KOJIVIOKBUYMA Ne 3 (kouTposiupymbie komnerenuun OIIK-1,2,3,4,6)

1. Hcnonp3oBaHUE OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI B AHAIUTUYECKOH XUMUHU.
[ToreHnnan mojypeakuuu — Kak XapaKTepUCTHKa XUMHUYECKOW aKTUBHOCTH PEarupyroliuX BEIIECTB.
CrannapTHBIA U pealbHbI TOTEHIIUABI.

2. YpaBuenue Hepucra. CtangapTHbBIN, pealbHbIM U GOpMalbHBIA TOTeHIIMANBL. HampasieHue
MPOTEKAHUS ANEKTPOXUMUYECKON PEaKIIUH.

3. CnocoObl pacueTa CTaHIAAPTHBIX MOTEHUUANOB. [lomyyeHHe CTaHAAPTHOTO MOTEHIHAa
COUYETaHHMEM [JBYX IOJIyPEaKIMH U MOJyPEaKIUU C peaKuel IPOTOHUPOBAHMS.



4. CnocoObl pacyeTra CTaHIAPTHBIX TNOTCHIHAIOB. I[loydeHwe CcTaHIApTHOTO IOTEHIIUAa
COUYETAHHEM JIBYX IMOJIyPEAKIMIA U MOTyPEaKIUU C peaKInel KOMIUIEKCOOOpa30BaHusI.

5. Cnocobbl pacyera CTaHAAPTHBIX MOTEHUUAIOB. llodydyeHue CTaHIApTHOrO MOTEHLUANA
COYETAaHHUEM JIBYX IOJyPEAKLUI U NIOJIyPEAKLIUU C PEAKLIUEH OCAXKICHHUSL.

6. Hcnonn3oBanue CTAaHAAPTHBIX MOTCHHHUAJIOB IJid pacuc€Ta KOHCTAHTbI KHUCIOTHO-OCHOBHOI'O
paBHOBECUSA U IIPOU3BCACHUA PaCTBOPUMOCTH.

7 Ucnons3oBanue CTaHAAPTHBIX NOTCHIHAJIOB I pacu€Ta KOHCTAHTBI KOMHHCKCOO6paSOBaHI/IH n
MMPOU3BCACHUA PACTBOPUMOCTHU.

8. Hcmonp3oBaHnE CTaHAAPTHBIX IOTEHIMAJIOB JJIS pacdyeTa KOHCTAaHT KHCIOTHO-OCHOBHOTO
PaBHOBECHS U KOMILJIEKCOOOPa30BaAHHU..

9. OIIGHKa HaIpaBJICHUA U FJIy6I/IHBI MMPOTCKAHUA OKHCIUTEILHO-BOCCTAHOBUTECIILHOM pC€aKkuuru 1o
KOHCTAHTC XUMHUYCCKOI'O paBHOBCCHUSI.

10. Vcionb3oBaHNEe METOAOB pa3felieHuss U KOHIICHTPUPOBAHUS B aHAIHM3E PEaTbHBIX OOBEKTOB.
AOCOJIIOTHOE ¥ OTHOCUTEIBHOE KOHIICHTPHUPOBAHUE, TPYIINOBOE M HWHIUBUIYAIbHOE pa3JeicHUE.
Koncranta u kodQuUIMEHT pacmpeleneHus, CTeNeHb H3BJIeueHUs, KOd(P(GUIMEHTHl pa3JeleHus U
KOHIICHTPUPOBAHUS - KOJIMYECTBEHHBIE XapAKTEPUCTUKU METO/IOB Pa3JICJICHUsI U KOHIIEHTPUPOBAHMSI.

11. Dkcrpakuuu — Kak METOJA pA3[CIeHHs U KOHUEHTpUpoBaHMsS. (OCHOBHBIE MOHSTHS
(9KCTpareHT, SKCTPAKIIMOHHBIN peareHT, pedKCTPaKus) U KOJIUYECTBEHHbIE XapaKTEPUCTUKU pa3IelIeHUs
(koHCcTaHTa M KOI(PPUIMEHT pacmpeneneHus, crerneHb u3BnedeHus). CyIHOCTh NEPUOANUECKOI
JKCTpaKIUU.

12. DkcTpakuuM — Kak METOJ pa3felieHuss MU KOHLEHTPUPOBAHUS. YCJIOBUS IPOBEIACHMS
9KCTPAKLUUU U THUIBl IKCTPArMpyeMbIX COeAMHEHMH. OpraHn4yecKue pacTBOPUTENIH, HCIIOJIB3YEMBIE B
KayecTBE dKCTpareHToB. CKOPOCTh IKCTPAKIIUH.

13. Ucnonb3oBaHME 3KCTpakUMU JJs1 pa3flelieHuss cMecu KaTHoHOB. [Ipoiecc skcTpakuuu u
9KCTPAKLMOHHBIE PEAreHTHI.

14. Xpomarorpadgusi — Kak METOA paslueleHus W KoHueHTpupoBanus. Kriaccudukarmm
XpomaTorpauuecKux MeTOOB.

15. Xpomatorpadpuss — Kak MeTOA paslieieHuss ¢  KOHIEHTpupoBaHus. (OCHOBHBIE
xpoMarorpadudeckue mapaMeTpel (BpeMs U 00BEM yAepKUBaHUS, KOIPOUIIMEHTH 3aMEUICHHUS WU
pacrpesienieHus1, CeNEKTUBHOCTh M XpoMaTorpaduueckoe pa3pemieHue).

16. IlnockoctHast xpomatorpadusi. TpeboBaHMs, NpeABbABIsIEMble K HOCUTEISIM M TOJBH)KHOM
¢aze. Rf — ocHOBHas XxapakTepucTHKa COPOLIMOHHBIX CBOMCTB CUCTEMBI U MOJBUKHOCTU KaTHOHOB.

17. Pa3nenenune u oOHapyXeHHE KaTHOHOB C HCIIOJIb30BaHHEM OyMakHOM Xpomartorpaduu.
CrniocoOblI MposiBIIeHNs XpoMaTorpauyecKux MaTeH.

IIpumep U3 no teme konokBuyma Ne3 (konTposaupymbie komnerennuu OIIK-1,2,3,4,6)

1. YpaBHATH OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMM METOAOM mnonypeakuuil. IlpencraBurh
JUIsL KaKJIOM MoJTypeakuyuy ypasHeHHe HepHcra. BelBeCTH M BBIUMCINTE KOHCTAHTY PaBHOBECHS,
ONpeNleNIUTh HampaBleHue peakiuu. Paccumtarh (QopmanbHble (peanbHble CTaHAAPTHHIC)
NOTEHLIMAJBI IIPH YCIIOBUH, YTO MOHHAs cHjIa pacTBopa pasHa 0,1:



NHs +NOy +... = Na+ ...
CrOy + MnOy4 +... =— CrO4* + MnOa+. ..

PaccunTaTh moTeHIMA MIATUHOBOTO AJIEKTPOA, MOTPYKEHHOTO B pacTBOp coxaepkamuii: 0,25M
V3¥,0,40M VO* 1 1,00-10°M NaOH.

VKaXuTe TallbBaHUYECKAM  OJEMEHTOM WM  OJICKTPOJUTHYECKOW  SYCHKOW  sIBIseTCS
Mpe/ICTaBJICHHAS sUeiiKa (BbIBO caenaTh Ha ocHoBaHuM pacyera IC):

Pt| UO2** (0,10M), U* (0,01M), H' (1-10°M) || KCI (1-10*M), AgCl (nac.) | Ag
PaCCqHTaTB KOHCTaHTy paBHOBCCI/ISII

TP + V3 +... == TI'+ VO*'+...
B 0,01M cepnoii kucnore. Paccunrarh coctaB pacTBopa IOCIE€ YCTaHOBJIEHHsI paBHOBECHS,
ecnu ciauiu 0,10M pacTBOpbI pearupyronmx BelecTB.
[ToTenmman stueiiku pasen +0,45B. Paccunrtares npoussenenue pactopumoctu AgrSeOs.

CBD||NazSeOs (1-102M), Ag2SeOs (nac.) | Ag
Paccunrare koHcranTy ycroiunBoctu komruiekca [CuCit], ecnmu DJIC sueiiku paBra +0,09B.
Cit®" - aHHOH JTUMOHHOI KHUCIOTBI
Cu | CuCit (0,04M), Na3Cit (0,10M), H* (1-10°M) || CBD

BbIuKcIUTh PaBHOBECHBIC KOHICHTPAIMM BCEX HMOHOB B PacTBOPE, IMOJYYCHHOM pH
pactBopenuu 0,25 r o-NiS B 10 vt 2,0M HNOs.

Koadduuuent pacnpenenenus 2,6-1uHUTpodeHosa MexX 1y BOJIOH U OKTHIIOBBIM CIIUPTOM PAaBEH
15. PaccuumraiiTe creneHb H3BICYEHUS 2,6-TUHUTPOEHONIa, a TaKKE €ro KOHIEHTPAIHIO,
OCTaBIIyIOCS B BOJHOM (aze mocne skcrpakiuu u3 50 mu 0,0005 M pactBOpa OKTHIIOBBIM
criuptoM oowsemom 10 mut. M3BecTHO, 4TO KOA(DPUIIMEHT pacTpeeieHus] CATUIIMIOBON KUCIOTHI
MEXIYy paBHbIMM oObeMamu BoJbl U xyopodopma mpu pH 3,00 paBen 1,3. Paccuuraiite
KOHCTaHTy PaclpeeeH s CaTuIUIOBON KUCIOTHL, eciu K, =1,5- 107,

B Buze xenata Zn(Ox), uonsl nuska (Cz,=1,0-10~* M) skctparupyrorcs Ha 20,0 % npu pH 3,00
¢ momomisto paBHoro obOwema 0,10 M pactBopa 8-oxkcuxunonmHa (HOx) B xmopodopme.
Paccuuraiite pH, mpu KOTOpOM B T€X K€ YCIOBHIX MOH IIMHKA OyJIET SKCTparupoBaThcs Ha 96 %.

MO/YJIb 3. BBEJEHUE B KOJJMYECTBEHHBII AHAJIN3. OCHOBHBIE 3TAIIBI 1

HNPUHIUIIBI AHAJIN3A (kouTposmpymsblie komnerenuuu OIIK-1,2,3,4,6)

Bonpocel, n3y4aembie Ha JIeKIMH  (KOHTpoanpyMmble komnerennuun OIIK-1,2,3,4,6)

OcHOBHBIE CTaIUN XUMHUUYECKOTO aHanu3a. [locraHoBka aHanMTHYeCKOM 3a1aun. Tun aHanusa.
OrpaHudeHus, CBA3aHHbIE C XUMUYECKUMH U (PU3MUECKUMHU CBOMCTBAMH aHAJIU3UPYEMOT0 OOBEKTa.
Mernaroriee BIUsSHUE KOMIIOHEHTOB 00pa3ia. CrocoOsl pa3zeneHus. BoIOOp ceneKTUBHBIX peakiuil.
YpoBeHsb onpenensieMoi KoHIeHTpanuu. Hannane cpencTs, MO3BOJISIONIMX YIPOCTUTH BBIITOJTHEHUE
ananmu3a. KpaTkuit 0630p METOJJ0B KOJMYECTBEHHOTO aHanu3a. BeiOop MeTo1a aHamM3a U COCTaBJICHUE
CXEM aHaJIu3a.

Bomnpocekl, n3yyaembie caMmoCTOATEIbHO(KOHTPoIupyMble komnereHuun OIIK-1,2,3,4,6)



W3y4nuTh MaTepual, W3JI0KESHHBIH 10 IUIaHy JeKIUHU. [I0roTOBUTh KOHKPETHBIC IPUMEPHI KO BCEM
M3y4aeMbIM BompocaM - [1]- ¢.4-20; [4]- c.5-17.

1.NPOBOOTBOP U INPOBOIIOATOTOBKA (koutposupymbie komnereHuuu OIIK-
1,2,3,4,6)

Bomnpocsl, n3ydyaemsie Ha ieKIMM  (KOHTposupymbie komnerenunu OI1K-1,2,3.4,6)

[IpeacraBuTenbHOCTH MPOOBI; MPOOA U 0OBEKT aHAIN3a; ITPo0da U MeTo aHanu3a. MakTopkl,
00yCIIOBIMBAIOIINE pa3Mep U CIIOcod 0TOOpa MpeAcTaBUTeIbHOM MPoobl. OTOOP MPOO TOMOTEHHOTO U
reTeporeHHoro cocraBa. CriocoObI MOTYYSHHS CPEAHEH MTPOOBI TBEPBIX, KHUIKUX U ra3000pa3HbIX
BEIIIECTB; YCTPOMCTBA M MPUEMBI, UCTIOJIb3yEMbIC TIPU 3TOM; IIEpBHUYHAs 00paboTKa U XpaHEeHUE Mpoo;
JIO3UPYIOUIUE YCTPOUCTBA.

OcHOBHBIE CTIOCOOBI TIEpeBoIa MPOOBI B GOpMY, HEOOXOAMMYIO /ISl TAHHOTO BHJIA aHAJIH3a:
pacTBOpEHUE B Pa3IMYHBIX Cpelax; ClieKaHHue, CIUIaBICHUE, Pa3I0KeHHE MO ICHCTBHEM BBICOKUX
TEMIICPATYP, AaBJICHHU A, BBICOKOYACTOTHOI'O paspsja, KOM6I/IHI/IpOBaHI/Ie PA3JIMYHBIX IPUEMOB;
0COOEHHOCTH pa3jI0XKEeHUsl OpraHuuecKux coequHeHni. CriocoObl yCTpaHEHHs U yyeTa 3arps3HeHuil u
OTEPb KOMIIOHEHTOB TP MPOOOIIOATOTOBKE.

I/ISyLII/ITB MaTcpHrall, M3JOKCHHBIC 110 IJIaHYy JICKIHUH. HpI/IBGCTI/I KOHKPETHBIC ITPUMCEPEI 110 BCEM
HN3yYaCMbIM BOIIpOCAM. Hay‘II/ITLCSI IIOJIB30BAaTbHCA Ta6J'II/II_[aMI/I HOPMAJIBHOT'O paClpCaCIICHUA.

2 METPOJOI'MYECKHUE OCHOBBI KOJIMYECTBEHHOT' O AHAJIN3A

(kouTposmpymsblie komnerenunu OIK-1,2,3,4,6)
Bonpocsl, n3yuaembie Ha Jiekuuu (KoHTpoupymbie komnerenuuu OIIK-1,2,3,4,6)

OCHOBHLIG XapaKTepI/ICTI/IKI/I METOJa aHaJIn3a. HpaBI/IJ'IBHOCTB nu BOCHpOI/ISBOILI/IMOCTB,
KOX(UIIMEHT YyBCTBUTENBHOCTH, TIPEIe] OOHAPYKEHUS, HIDKHSS U BEPXHSSA IPAHUIIBI ONIPEIeISIeMbIX
COIEpKAHUMH.

Krnaccudukanus norpemnocrei ananusza. CUCTeMaTHYeCKUE U CITydyalHbIe TOTPEIIHOCTH.
[TorpenHocTH OTAENBHBIX CTAAUNH XUMUYECKOTo aHanu3a. CriocoObl OIIEHKH MPaBUILHOCTH:
UCIIOJIb30BaHUE CTAHAAPTHBIX 00pa3LloB, METO]] 100aBOK, METOJ] BAPbUPOBAHUS HABECOK, COIIOCTaBJICHUE
¢ IpyruMu Meronamu. CtanaapTHbIe 00pa3Iibl, UX U3TOTOBJICHUE, aTTECTAUS U UCTIOIb30BaHUE.
Craructudeckast 00paboTKa pe3ysIbTaToB U3MEPEHUN. 3aKOH HOPMAJIBHOTO pacIipeieIeHHs] CITydyalHbIX
omnbok, t- u F-pacnpenenenus. Cpennee, aucnepceusi, cTaHaapTHOe OTKIOHEeHUE. [IpoBepka rumoTessl
HOPMaJIbHOCTH, TUIIOTE3bI OJTHOPOJHOCTH PE3yJIbTaTOB U3MepeHuil. CpaBHEHHE TUCIIEPCUU U CPETHUX
JByX METOJIOB aHanu3a. PerpeccoHHbIi aHanu3. Mcnonp3oBaHNE METO/1a HAMMEHBIINX KBAIPaTOB IJIs
MOCTPOEHUS IPaTyUPOBOYHBIX IPAPHUKOB.

TpeGoBaHUs K METPOJOTUUECKON OIIEHKE B 3aBUCUMOCTH OT 00BhEKTa U 1enu aHamm3a. CrocoObl
IMOBBIIIICHHUA BOCIIPOU3BOAUMOCTU U NPABUIIBHOCTH aHAJIN34. OpraHH3aHHH 1 METOO0JIOTHUA
METPOJIOTHYECKOTO 00eCTIeueHHsI eI TeTbHOCTH aHATUTHICCKOM CITyKOBI.

Bomnpocsl, nzyuaembie camocrositenbHo (34aca).



W3yunuth MaTepuan, H3JI0KEHHBIH 10 Mmiany Jekuuu. [IpuBecTu KOHKpETHbIE IPUMEPDI IO BCEM
M3y4aeMbIM BompocaM. PemuTe 3a1auu, npearaemMbie MpenoaaBaTesieM 1Mo u3y4yaeMoil Teme.

Bonpocsl 115 camonpoBepkn (KOHTpoJMpymble komnerennuu OIIK-1,2,3,4,6)

» Kak ycTaHOBUTH YKCIIO 3HAYAIIUX HU(P B pe3yJIbTaTaX BHIUMCICHUN MIPH CIOKEHUU U
BBIYMTAHUU, YMHOXXEHUU U JICJICHUH, BO3BEJCHUU B CTEIIEHb, U3BJICUCHUN KBAJAPATHOTO KOPHS U
jgorapuMUpOBaAHHH.

» Kak ycTaHOBUTH YKCIIO 3HAYAIUX HU(P B pe3yJbTaTaxX BHIUUCICHUN MIPH CIOKEHUU U
BBIYMTAHUU, YMHOXXEHUU U JCJICHUH, BO3BEACHUU B CTENICHb, U3BJICUCHUU KBAAPATHOTO KOPHS U
JorapuMUpPOBaHUH.

* Yro Ha3bIBAETCS BHIOOPOUYHON COBOKYITHOCTBIO (CIIy4yaiiHOM BHIOOPKO#)?

= Uem pas3IndarOTCA IIOHATHUSA BbI60pKa U ICHEpaJIbHast COBOKYITHOCTD, Su o, W U X HpI/I KaKHux
YCIIOBUSAX BLI6OpOLIHa$I COBOKYITHOCTb HpI/I6JII/I)KaeTC$I K reHepaﬂbHOﬁ COBOKYHHOCTI/I?

» Kakas BeJMYMHA Ha3bIBACTCSI BEIOOPOYHOM CpeTHei?

= Kakas BenuurHa Ha3bIBaeTCsa Meauanoi? Kak HaxoasiT Mequany Mpyu YeTHOM M HEUETHOM YHCIIe
pE3yIbTATOB ONPEACIICHUI?

» Kakue norpenHocTy Ha3blBalOTCsl A0COIIOTHBIMU, OTHOCUTENIbHBIMU, CHCTEMATHYECKUMU,
Clly4ailHbIMU, poMaxaMu? YKakuTe NPUUMHbBI BOSHUKHOBEHUS CUCTEMATUYECKUX
MOTPEIIHOCTEN; CIIy4YaiHbIX TOTPEIIHOCTEN; IIPOMAXO0B.

*  YeM MOKET ObITh O0YCIIOBJIEHA CHCTEMAaTUUECKasi TOTPEITHOCTh TUTPUMETPHUIECKUX
onpeneaeHuin?

=  Yt0 Ha3BIBAETCS MMPaBUJIBHOCTBIO, BOCTIPOU3BOJUMOCTBIO, TOYHOCTBIO MeTOI[a? CBI/II[eTeJ'ILCTByeT
JIK XOopoI1iaasg BOCIIPOU3BOANMMOCTE O IPaBUJIIBHOCTU ananm3a? I1o kakuM moka3aTessaM CyIiT O
BOCIIPOU3BOJUMOCTH, a I10 KaKUM O IMPaBUIIBHOCTU aHann3a?

= Kak PaCcCUUTBHIBAOT CTAHAAPTHOC OTKIIOHCHUEC OTACIILBHOTO (CI[I/IHI/I‘-IHOFO) OHpeI[eJ'ICHI/IH?

» Kakas BenrurHa Ha3bIBaeTCs TUCIIEPCUEH, U KaK €€ paCCUUTHIBAIOT /JIsl BEIOOPOUHON U
reHEepaIbHON COBOKYITHOCTH?

» Kakue BennYrHbI HEOOXOAMMO 3HATh JJISl pacueTa JOBEpUTEIbHOro nHTepBana? s kakux nenen
PAacCCUMTBIBAETCS TOBEPUTEIBHBIN HHTEPBAI M YTO OH XapaKTepu3yer?

* UYro xapakrepusyet kodppunueHT CThioeHTa (KO3PUIUEHT HOPMUPYEMBIX OTKIOHEHUH), U OT
4ero OH 3aBUCUT?

» Jlns perieHus Kakux 3a/1a4 UCIIOJIb3YIOT MapaMeTphl CXOJUMOCTH U BOCIIPOU3BOIUMOCTH
pE3yJIbTaTOB ONPENETICHUS?

» Kak onieHrnBaroT Irpy0yI0 NOIPEIIHOCTb Pe3yIbTaToB onpenenenus? Kakum o6pa3omM MOKHO
UCKJIFOUUTh IPOMaXU U3 CEPUH MOJTyUYEHHBIX PE3YIbTaTOB?

=  KakuMm 00pa3oM MOKHO YCTAaHOBUTH HAJTMYHE CUCTEMATHUYECKOM MOTPEIIHOCTH ?

» Kakue npueMbl CTaTUCTHIECKOH 00pabOTKH pe3yabTaTOB OMpeACICHUs] HA3bIBAIOTCS
paHzoMu3anmet u penaruBuzanueii? C Kakou 1eNIbl0 BHIMOIHIETCS paHI0MU3aIUs?



3 TPABUMETPUUYECKHI METOJ AHAJIM3A (kouTpoaupymble kommerenmun OITK-
1,2,3,4,6)

Lenb: Ha ocHOBe 3HaHMIA TEOPUU TPABUMETPUUYECKOTO aHATIN3A M BEIPAOOTKH MPAKTHUECKUX
HaBBIKOB M YMEHUH 0OOOCHOBAHHO BBIOUPATH M IPAKTUYECKH IPUMEHATh TaHHBIA METOJ IS
KOJIMYECTBEHHOTO ONPEEIICHNUS BELIECTBA.

Ymern:

1. JIoBOOUTH TUTEJIb 10 IOCTOSHHOM MacChl.

2. PaccuuthiBaTh ONTUMAJIBHYIO MAacCy HaBECKH 00pa3iia U 00beM OCaIUTENS. .

3.Ilonmy4dats ocaxxgaemyto popmy.

4. OTiensTb 0CaJoK OT MAaTOYHOTO PacTBOPA (PMIBTPOBAHUEM.

5. ITpoMbIBaTh OCaIOK.

6. [TomyyaTs TpaBUMETPUUYECKYIO (DOPMY ITyTEM MPOKATHBAHKS OCAIKa JO TTOCTOSTHHONW MACCHI.

Bonpocsl, n3yuyaembie Ha Jekun  (KOHTpoaupymblie komnerenuuun OIIK-1,2,3,4,6)

CymHOCTh TpaBUMETPUYECKOI0 aHaIM3a, IPEUMYyIIecTBa U HeJocTaTku MeToa. ITponeccel
OCaXKJIeHHs U coocaxeHus. PaBHOBecHe B cucteMe pacTBop — ocanok. Ocanku u ux cBoiicrsa. Cxema
oOpa3oBaHus ocajka. Kpucramnnueckue u aMop@HbIe 0CaKku. 3aBUCUMOCTb CTPYKTYPBI OCaJIKa OT €ro
WHAMBUIYaJIbHBIX CBOMCTB (PaCTBOPUMOCTH, MOJISIPHOCTH MOJIEKYJI) M YCIOBUHM OCaXI€HUS
(KOHIIEHTpAIUU OCAXJIaeMOI'0 MOHA U OCAJUTEIs], COJIEBOI0 COCTaBa pacTBopa u pH, TemnepaTypsbl).
3aBUCUMOCTh (POPMBI OCa/IKa OT CKOPOCTH 00pa30BaHUs NEPBUUHBIX YacTUIl UX pocra. DakTopsl,
BIIMSIOLINE Ha PACTBOPUMOCTB OCAJKOB: TEMIIEpaTypa, HIOHHAs CUJIA, IeHCTBUE OJHOMMEHHOTO HOHa,
peakuuy IpOTOHU3AINH, KOMIUIEKCOOOpa30BaHusl, OKHCIEHUS-BOCCTAHOBJICHUS, CTPYKTYpa U pa3mep
YacTHLL. Y CIIOBUS NOJyYEHUSI KPUCTAIUIMUECKUX O0CaaAKOB. [ 'oMoreHHoe ocaxaenue. CtapeHue ocaaka
(mpeBpallieHue MeTacTabMIbHON KPUCTAUINYECKON MOAN(pUKAIMU B O0Jiee yCTONUMBYIO (POpMYy;
XMMHYECKOE CTAPEHUE B PE3yJIbTATE N3MEHEHHUS COCTaBa OCalKa — JErHIpaTalluu-TuIpaTalyH,
NOJIMKOHJeHcaun ). [IpuunHel 3arps3HeHus ocaika (COBMECTHOE OCaXKACHUE, COOCAKCHHUE,
nocienymouee ocaxaenue). Kinaccupukaus pa3amyHbiX BUJOB COOCAKACHUS (aACOPOIUS; OKKITIO3US:
BHYTPEHHSS aAcopOLs, HHKII03U; n3oMopdu3m u ap.). [lonoxurensHoe U OTpULIaTEIbHOE 3HAUEHNE
SBJICHUS COOCAXKACHUs B aHanu3e. OCOOEHHOCTH 00pa30BaHUS KOJUIOMIHO-AUCIIEPCHBIX CUCTEM.
Hcnonp30BaHne KOJJIOUTHBIX CUCTEM B XMMHUYECKOM aHAJU3E.

[Ipsimble U KOCBEHHBIE METO/IbI ONpeiesieHus. BaxHeillne opraHnyeckue 1 HeOpraHu4ecKue
ocaautenu. [lorpemuoctu B rpaBuMerpuyeckoM ananuze. O61mas cxema onpeaenenuid. TpeOboBanus k
ocakaeMoi U rpaBumeTpruyeckoil popmam. Mi3mMeHeHus coctaBa ocasika Mpu BRICYIIMBAHUU U
IPOKaIMBaHUU. TepMOrpaBUMETPUUECKHUM aHAIH3.

54. BOIIPOCBI, HU3YUYAEMBIE HA JIABOPATOPHBIX 3AHATHAX

(konTposmpymblie komnerenuuu OIIK-1,2,3,4,6)

* M3yuuTh npaBmiia paboOThl B aHAJTUTUYECKOH JIaOOpaTOPUHL.
*  U3y4uTh yCTPOMCTBO aHAIUTUYECKUX BeCOB (UyBCTBUTEIBHOCTH BeCOB; DaKTOPHI, BIUSIONINE HA
TOYHOCTbH B3BeLIMBaHUs). OCBOUTH TEXHUKY B3BELIMBAHUS.



» ['paBUMETpPUUYECKOE onpedeiieHue cepuvl (Cyabham-uorHos uiu bapus).
* ['paBUMETpPHUUYECKOE onpedeneHue dxcenesa.
* ['paBUMETpPUYECKOE onpeodeneHue HUKes.
PEHIEHUE THUIIOBBIX 3AJIAY (TEMBbI) (kontpoaupymsbie kommnetreHuun OIIK-

1,2,3,4,6)

* Breruucienue coaepikaHus ONpeessieMOro BemecTa

= PacyeT KOJIMYECTBA OCATUTENS

* Pacyer HaBeCKH M 00beMa PacTBOPA, TPEOYIOLIETOCS IS PEaKIH

* Pacuer rpaBUMeTpUYECKOro (axTopa

* Pacyer pacTBOPMMOCTH OCaJIKOB B BOJI€, B IPUCYTCTBUH OJTHOMMEHHBIX HOHOB

* BnusHHe Ha pacCTBOPUMOCTB OCAAKOB coJieBOro 3¢ dexra, pH n xomrekco-o0pazoBaHus
* OmpeneneHne MOTEPH 0CaIKa 3a CYET MPOMBIBAHHS

* Pacyersl pe3yJibTaTOB aHAIKM3a

5.5. BOIIPOCBI H3YHYAEMBIE CAMOCTOATE/IBHO (xouTposupymble
komnerennuu OIIK-1,2,3,4,6)

W3yuuts Matepual, M3JI0)KEHHBIH 10 M1any Jekuuu. [IpuBecTu KOHKpEeTHbIE MPUMEpPHI IO BCEM
M3y4aeMbIM BoIlpocaM. PemmTs 3aiaun, mpeagaraeMple MpenoaBaTesieM o U3y4aeMon TeME.
[ToBTOpUTE MaTepuain o reMe "PaBHoBecHe B cUCTEME pacTBOpP — OCaA0K'". 3aBUCUMOCTb CTPYKTYPBI
ocajika OT ero UHIAWBUIYAIbHBIX CBOMCTB (PaCTBOPUMOCTH, HOJSIPHOCTH MOJIEKYH) U YCIOBHI
ocax/ieH!s (KOHLIEHTPALUU OCaKJAeMOT0 HOHA U OCAJAUTENs, COJIEBOr0 COCTaBa pacTBopa u pH,
TEMIIEPATYPBI).

CamocrosiTesibHO U3y4aroTcs TeMsl: "' TepmorpaBumeTpruyeckuii ananusz", " I'paBumeTpuyeckoe
orpezesieHue KalblMs U MarHusl IPU COBMECTHOM NpUCYTCTBUU ", "['paBUMETprYeCcKOe ONpe/esieHre
marHus". Pa3o0pare npuMepsl HCHOIb30BAHUS BO3HUKAIOIIUX PEAreHTOB [T ONPEAEICHUS Pa3TUUHbIX
00BEKTOB.

BOITPOCHI AJIsd CAMOITPOBEPKMU. (kontpoaupymsblie komnerenuuu OI1K-1,2,3,4,6)

=  Kakue ocaauTesn NPUMEHSIOTCA B METOE TPAaBUMETPUUECKOT0 aHaIn3a? YKaKUTe OCHOBHBIE
HEOpPraHUYECKUE U OpraHndeckue ocaaurenu. [louemy B kauecTBe 0CaAUTENEH UCTIONb3YOTCS
neryuue coennnennsa? Kakoe konuuecTBo ocanuTens TpedyeTcs s OcaxaeHus?

* B yeMm 3aKiIr04aroTCsl OCHOBHBIE IIPEUMYIIIECTBA OPIraHUUECKUX OCAAUTENEH nepen
HEOPraHMYECKUMHU OCATUTENSIMU?

»  KakuMmu KauecTBaMu JOJDKHBI 00JIaZiaTh OCAKH, IPUMEHSEMbIE B TPAaBUMETPUUYECKOM aHaIu3e?

*  Yro o3HayaeT ocaxkaaemas ¢popma? Ilepeuriciure ocHOBHbIE TpeOOBaHMSI, IPEABSBISEMBIE K
ocaxiaeMoii opMe. B Bujie Kakoro coeiMHEHHUs BhIroHee ocaxaath Ba’": BaCOs, BaC:>Os,
BaSO4, BaCrO4 n nouemy?

*  Yro Takoe rpaBuMeTrpuyeckas popma. Kakum TpeGoBaHUSIM OHA TOJIKHA yIOBIECTBOPSTH?
VYKaXuTe TOCTOMHCTBA ¥ HEJAOCTATKH CICIYIONTUX rpaBUMeTpudeckux dhopm: Fer03, BaSOy,
CaC>04, CaO, Mg>P>07, NiO. Yto Takoe rpaBUMETpHUECKUi GakTop?



» Kpucramnnueckue u amopHbIe 0Ca/IKH, yCI0BUs UX 00pazoBanus. OObICHUTE, KaK BIMUSIET Ha
BEJIMUMHY KPHUCTAJIIOB TEMIIEpaTypa, pa30aBiIeHHe PacTBOPOB, CKOPOCTh MPUIMBAHUS PEaKTUBA U
nepeMeninBanue. UTo Takoe OTHOCUTENIBHOE MEPECHIICHHE PACTBOPOB?

*  Uewm 00BsICHAETCS YCTOMYMBOCTD KOJUTOMAHBIX cUcTeM? UTo Takoe nmenTu3aius, KoaryJisius,
ceauMmeHTanusa?

» [louemy ocaxkneHue aMOPHHBIX OCAIKOB BBITOIHO MPOBOIUTH U3 KOHIICHTPUPOBAHHBIX
pactBopoB? UTO nocTHraeTcs rmociaeayomumM npruoaBIeHueM ropsiaeii Boabl?

*  Yro Takoe co3peBaHUE U cTapeHue ocaakoB? Kakue npoueccsl IpOUCXOIAT IPU CO3PEBAHUU U
CTapeHuu 0CaIKOB?

*  Coopmynupyiite npasuio [lanera — @asnca — [Nana.

*  Yro Takoe COOCaKJEHUE, MOCIEaYIOIIee OCAKACHHE, H30MOphHU3M?

* B uem 3aKioyaeTcs CyuHOCTh aacopOun u okkmo3un? Kakue ocaaku -
KPYMHOKPUCTAIIIMYECKHE, MEJIKOKPUCTAIITUYECKUE UITU aMOP(HBIE - JIydIlle aICOPOUPYIOT
pactBopeHHBIe BemecTBa? Kak O4MCTUTh 0CaIOK OT aJCOPOMPOBAHHBIX MIIH OKKJIFOIUPOBAHHBIX
npumMeceit?

» [louemy momaydaembie B TPABUMETPUUYECKOM aHAIU3E OCAJIKH IIPOMBIBAIOT OOBIYHO HE YUCTOM
BOJIOH, a pa30aBI€HHBIMHU PACTBOPAMHU, COACPKAIIUMU KUCIOTHI HIIM COJTM AMMOHUS?

=  Kak paccuuTaTh NOT€pH IPHU MPOMBIBAHUU OCAJKOB?

=  KakoBbl IpenMyIecTBa MpOMbIBaHHs O0CaJAKOB JiekanTanuei? [louemy nmpu mpoMbIBaHUU
HEO0OXOAMMO JIaTh MPEABIAYIIEH MOPIHUH KUIKOCTHA CTE€Yb J0 KOHIIA U TOJIBKO MOCTIE 3TOTO
HAJIMBATh CICAYIOUIYIO MOPLUIO?

=  (CpaBHUTE TOUHOCTH OMPECICHUS HUKEIIS BHICYIIMBAHUEM U MTPOKATMBAHUEM OCAIKa
JTUMETHIITIMOKCUMATA HUKEJIS.

4 DJIEKTPOTPABUMETPUUYECKUII METOJ AHAJIM3A (KOHTpOJIMpPYMBIE
komnerennuun OIIK-1,2,3,4,6)

Bonpocsl, n3y4aembie Ha JiekuuH (KOHTpoupymbie komnerenunu OIIK-1,2,3,4,6)

OOm1ast xapakTepUCTHKA 3JEKTPOTrPaBUMETPUUECKUX METOJI0B. Pazfienenue u BolesieHe
MCTAJIJIOB IIPHU KOHTPOJIHUPYEMOM HAIIPAKCHUH, ITPU KOHTPOJIHUPYCMOM IMOTCHIIHUAJIIC. KOHHGHTpaIII/IOHHafl
U KMHETHYEeCcKas noyisipusanus. [lepenanpskenue Bogopona. Bo3aMOXHOCTH U OTpaHUYEHUS
3JEKTPOrpaBUMETPUUYECKUX MEeTO10B. MicTouHnky ommbok. [Ipumeps! a1eKTporpaBUMeTpHUECKUX
OIIpEIETICHUMN.

CpaBHI/ITCJ'H:HaSI XapaKTCPUCTHUKA HYBCTBUTCIIBHOCTH U I/136I/IpaTeJIBHOCTI/I, oOacreit IIPUMCHCHUA
OJICKTPOXUMHUYCCKUX MCTOJIOB.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATHUSAX (koHTpOJMPYMBIE
komnereHuuu OIIK-1,2,3,4,6

OnekTporpaBuMmerpuueckoe onpeaeneHue meau(Il).

PEIIEHUE THUIIOBBIX 3AJIAY (TEMBbI) (kouTposmpymsie komnerenunu OI1K-1,2,3.4,6)
Pacder HanpspKeHUA pa3noKeHUs

3axkoH Papanes.

Pacuer mapameTpoB [1sl MPOBEACHUS AIEKTPOTPABUMETPUUECKUX ONIPEICICHUN
OrnpezeneHre MacCOBOM JIOJIA BEILIECTBA



BOITPOCBI HU3YYAEMBIE CAMOCTOSATEJIBHO (xkonTtposmmpymbie kommnerenuuu OIIK-
1,2,3,4,6)

N3yunTth MaTepuan, H3JI0KEHHBIN 110 IU1aHy JeKuuu. [IpuBecTr KOHKpETHBIE IPUMEPBI 110 BCEM
M3y4aeMbIM BOIlpocaM. PemmTs 3ana4n, npeagaraeMele MpernojaBaTesieM 0 H3y4acMon TeMe

BOIIPOCHI Ui CAMOIIPOBEPKMU. (konTposmmpymslie komnerennuu OIIK-1,2,3,4,6)

»  JlaiiTe onpeesieHue CISAYIOMUX MOHATHI: a) oOpaTHas 90c¢; 0) oI pHU3aIKs; B)
NIEPEHAIIPSHKEHHUE Ha DJIEKTPOJIE.

*  Yro Takoe KOHIEHTPALMOHHAs MOJIIPU3aLUs U KaK €€ MOXKHO YMEHbBILIUTh?

= Kakoii 251eKTpo/] Ha3bIBalOT a) KaTooM; 0) anonoMm? Kakue 31eKTpoXUMUYECKUe peaKkiiuu
IPOTEKAIOT Ha ATUX 3JIEKTpojax?

»  Kakue GaxkTopbl BIUSIOT Ha KAYECTBO KaTOJHBIX OCAIKOB?

* Yro Takoe "nepeHanpsrKkeHUe" NTPUMEHUTEIbHO K BbIIEJICHUIO BOJOPO/a, KUCIOPOAa, METAIIIIOB?

*  Cdoopmynupyiite 3akoH Papasies U pacCUUTANTE JIEKTPOXUMUUECKUIN SKBUBAJICHT MEIU U
cepedpa.

*  CKOJBKO M1 BOJOPOJA BBIACITUTCS IPH dJIEKTpoin3e pactBopa Na2SO., TokoM cuioit 2,3 4 3a 6
MUHYT IIPY HOPMAJIbHBIX YCIOBHAX?

*  Kak MOXHO TEOpETUYECKH BBIYMCIUTD HAPSYKEHUE Pa3IoKEHUs JaHHOHN conu?

* Bonpocel K KOJUIOKBUYMY:

=  OOmuMe TpUHIUIIBI KOJIMYECTBEHHOTO aHanu3a. [Ipuniu, MeToa u crnocol aHaau3a.

*  Ot6op 1 MOArOTOBKA MPOOBI K aHAIIN3Y.

*  CymHocTh TpaBUMETpUYeCKOro aHaiau3a. Cxema ananusa. Bosmoxnoctu Metona. Mcrounuku
OLINOOK.

» Kpucramnmueckue u amop¢Hble 0caiki. 3aBUCUMOCTb CTPYKTYPbI OCaJIKa OT yCIOBUI
OCAKICHMUS.

*  PacTBOPHMOCTH OCaIKOB B 3aBUCUMOCTHU OT CTPYKTYPbI U pa3MEPOB YACTHII.

*  CrapeHue 0CaIkoB, BUJbl CTAPEHUS.

*  CoOBMECTHOE OCaXKIEHHE, COOCAXKICHUE, MOCIEOCAKIEHUE, X IPUUUHA U YyCTPAaHEHHE.

*  MeToa roMOreHHOro ocakAeHus. Bo3HUKarolue peareHThl B rpaBUMETPUYECKOM aHAIM3E.

* Heopranuueckue u oprannyeckue ocaautenu. [IpenmyiiecTBa opraHnuecKux ocaauTesneil nepea
HEOPraHUYECKUMHU.

*  OKKJII03Us KaK MPUYMHA CoOCaxieHus. [1yTn yMeHbIIeHUs! OKKITIO3HUH.

*  Ancopbuus. Ypasaenue ajgcopouuu. [Ipasuno Ilanera — @asuca - ['ana.

= JIpomeiBanue ocankos. IIpoMbiBHEIE xHuKOCTH. [loTEpH pH MPOMBIBAaHUH.

*  CymHOCTh METOJa TPABUMETPUUECKOTO IeKTpoaHain3a. Cxema MeToa. Y CII0BHs JIEKTPOIN3A.

* [lonspu3zauus u nepeHanpsokenue. [lepeHanpsbkenue Bo1opoaa.

* ['paBHMeTpUYECKOE OnpesieneHre CyabpaToB. ICTOUHUKHU OIIMOOK.

* ['paBuMeTpuuecKoe onpeneneHue xeneza. cTouHukH ommooxK.

* ['paBHMeTpUYECKOE onpeseneHne Hukens. Mcrounnku ommooxk.

* ['paBUMeTpHUUECKOE ONpEe/IeTCHUE Kalblus U MarHus. I'paBumerpudeckue Gopmsl (M3ydaercs
CaMOCTOSITEIILHO).

*  Becsl 1 B3BemuBanue. Mcrounnku ommooxk.

MOAYJIb 4. BOJIBTAMIIEPOMETPUSA (ITIOJIAPOI'PADUS)



(kouTpoaupymbie komnerenunu OIIK-1,2,3.4,6)

Heab: Ha ocHOBe 3HaHU# TEOpHUH, TPAKTUKU M BO3MOXKHOCTEH MOJSpOrpaduyecKkoro MeToia aHajinza
OBJIA/IETh TEXHUKOW pabOTHI Ha moJisiporpade, yMeTh MPUMEHSATh MOJTYYCHHbIC JaHHBIC IS
UACHTU(DUKAIIMY HEOPraHMYECKUX U OPTaHUYECKUX COCTMHEHUN; BBIMOIHITh KOJTMYECTBEHHBIN aHaIN3
CMECH KaTHOHOB B pacTBOpE.

YMeThb: OBJaeTh TEXHUKON Oe30MacHOCTH MpH pabote ¢ pTyThio. [lonobpaTs ycnoBus s
HOJSAPOrpadpUUECcKOro OnpeesIeH!s] KaYeCTBEHHOTO COCTaBa CMECHU TsDKENBIX MeTauioB. [IpoBecTu
KOJIMYECTBEHHOE OTpe/iesIeHNe TSHKEIIOr0 MeTaia B JIEKTPOJIUTE METOAOM HOJIsIporpaduueckoro
aHaJIn3a.

Bonpocekl, n3yyaemplie Ha JeKun (KOHTpPoupymblie komnerenuuu OIIK-1,2,3,4,6)

» Kraccudukaiys BoJIbTaMIIEPOMETPUUECKUX METOIOB.

*  HMuaukaTopHsbIe 2IEKTpoabl MeToa. IIpenMyiiecTBa 1 HELOCTATKU PTYTHOT'O 3JIEKTPOJIA.

=  [IpuMeHeHHE TBEPABIX MEKTPOAOB. [losydeHne u xapakTepucTruka BOJIbTaMIIEPHON KPUBOM.

»  KonaeHcaTopHbIil, MUTpallMOHHBIN, U y3uoHHbINH ToKHU. [Ipeaenbublil quddy3nOHHbBIN TOK.

* [lonsporpadus. YpaBHenue MnpkoBuya. Y paBHeHue nosisiporpapuueckoil BosiHbl MnpkoBuya —
["efipoBckoro.

*  [loreHuuan nonyBosiHbl. @aKTOPBHI, BAUSIOLIME HA BETUYUHY OTEHI[MANIA [TOJTyBOJIHBI.

*  CoBpEMEHHBIE BUbI BOJBTAMIIEPOMETPUH: IIPsIMAsi U NHBEPCUOHHAsSA, IEPEMEHHOTOKOBAS.

» JIpenmyIiecTBa U OTPAHUYCHUS IO CPABHEHHIO C KIACCHUECKOM mossiporpaduei.

BOIIPOCHI, HU3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUAX (koHTpoJHMpPYMBbIE
komnerenuuun OIIK-1,2,3,4,6)

CHsTHe n pacmnpoBKa NOISIPOrpaMMbl HHAMBHIYaIbHOIO IENOJISpU3aTOpa — WOHA MeTajlla.
Cusrue nonsiporpaduueckoro crnektpa. Onpenenenre KOHIEHTPAUU BEIIECTB METOI0M
IpagyupoOBOYHOrO rpaduka U METoA0M J100aBOK C MCHOIb30BAHUEM KJIACCHUYECKON MoJsiporpaduu.

PEIIEHUE THUITOBBIX 3AIAY (xouTposmpymbie komnerenunu OIIK-1,2,3,4,6)

VpaBuenue NUnbkoBuua. Pacuer D, n, Kyan , C.
Br16op ycioBuii 1uist mosiporpaguueckoro onpeaeieHus CMECH KaTHOHOB
Ornpenenenne 0OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHUSI M YK CIIa DJIEKTPOHOB

Pacuets! pe3ynbTaToB aHaIM3a Mo TpagyupoOBOYHOMY TpadUKy, METOJOM TI00aBOK U METOIOM CPaBHEHUS

BOIIPOCHI AJ51 CAMOITPOBEPKMU (konTposmpymbie komnerenunu OIIK-1,2,3,4,6)

OcHOBHBIE TPUHIHUITBI METO/1a MoJisiporpadudeckoro ananusa. Cxema ananusa. [lonsporpadpuueckuit
¢doH. XapakTepucTuKa BoJIbTaMIIepHON KpuBOM. [ToHsATHSI 06 OCTAaTOYHOM, EMKOCTHOM, (papazieeBCKOM,
MUTPALMOHHOM, TU(PPY3MOHHOM U PEETbHOM TOKaX.

VYpasaenne muddyznonHoro Toka (ypaBaenue NinpkoBuya). KonnyectBeHHBIN nonsporpadudeckuit
aHaIu3.



Bnusinue paznuyHbx (pakTOpOB Ha BEIHUMHY MPEAETHLHOTO TOKA: Cpelia, MOTEHINA, IEpUOo.l KarlaHus
PTYTH, KOHIICHTpALIUsI, TEMIIepaTypa.

BeiBoz ypaBHeHHS 00paTHMOii ossgporpadudeckoil BoaHbl. [loTeHnnan moryBoIHBL
[onsiporpaduueckuii criexTp.

Maxkcumywmsl I u Il pona B nosnsiporpaduu. [IpuanHbl BOSHUKHOBEHUS U yCTPAHEHUS] MAKCUMYMOB.

[Tpumenenne nonsporpaduu K peuIeHUI0 aHATUTHYECKUX 3a7ad.

MOJYJIb 5. TATPUMETPUYECKHWUE METO/BI AHAJIM3A (KOHTPOIHPYMbIe KOMIIETeHIMH
OI1K-1,2,3,4,6)

Bomnpocsl, n3yuaemele Ha Jiekiuu (KOHTpoupymble komnerennun OIIK-1,2,3,4,6)

Turpumerpuueckue Metob! aHanusa. Knaccupukanus meronos. TpeboBaHus, IpeabsBIIsIEMbIE K
PEaKIysiM B THATPUMETPHUYECKOM aHalIu3e. BUIbI THTPUMETPUUECKUX ONPEICICHUI: TIpsMoe, 00paTHOE,
KOCBEHHOe TUTpoBaHHe. CrlocoObl BEIPaKEHUSI KOHLIEHTPALMHA PaCTBOPOB B TUTPUMETPUHU. DKBUBAJICHT.
MounsipHas Macca skBuBasieHTa. [lepBuuHbIe cTaHapThl, TpeOboBaHus K HUM. dukcanansl. Bropuunsie
cTaHaapTsl. Buasl KpuBbIX TUTpoBaHUsA. CKayOK TUTPOBAaHUA. TOUKa SKBUBAJIECHTHOCTH U KOHEUHAs
TOYKA TUTPOBAHUS.

Pa3o6path Bce TeopeTHueckre BONPOCH! IO MPOTrpaMME U U3JI0’KEHHBIE Ha JIEKIIHU.
[ToaroToBUTH NPUMEPHI NPSIMOT0, KOCBEHHOT0 U 00paTHOTO TUTPOBaHUs. [I0BTOPUTE CIOCOOBI
BBIPAKECHMS KOHLIEHTpAIUi pacTBOpoB. [10ka3aTe HA KOHKPETHOM NPUMEpPE IPUHIUIT
TUTPUMETPUYECKOTO METO1a aHAIU3A.

BOITPOCHI IJ51 CAMOITPOBEPKMU (xonTposampymbie komnerenunu OIIK-1,2,3,4,6)

»  Kakue TUIbl peakiuil UCTIOIb3YIOTCS B TATPUMETPUIECKOM METOJIE aHaIn3a?

»  Kakum TpeboBaHUAM JOKHBI YIOBJIETBOPSITh XUMHUUECKHE PEAKINH, UCIIOJIb3YEMBbIE JUIS
TUTPUMETPUUECKUX ONPEAEICHUN?

* [losicHuTe, KaK MPOBOJAT OIPENETICHHs CIOCOOOM MPSAMOro, 0OpaTHOTO TUTPOBAHUS U 1O
3aMECTUTENI0?

= Kakue crocoObl BeIpayKeHUsI KOHIIEHTpaIMil BaM U3BecTHbI? UTO Takoe SKBUBAJIEHT, (haKTOP
HKBUBAJIEHTHOCTHU, MOJISIPHAsA Macca 3KBUBAJICHTA, TUTP, TUTP 10 ONPEAEIIIEMOMY BELIECTBY ?

* B kakux eIMHHIAX BBIPAKAIOT MOJSIPHOCTh, TUTP, TUTP 110 ONPEAEISIEMOMY BEIIECTBY ?

= Kakue craHgapTHbIE paCTBOPBI HA3bIBAIOT IEPBUYHBIMU U KAKHE BTOPUYHBIMU?

»  Kakum TpeboBaHUAM JOKHBI OTBEYATh BEIIECTBA, YTOOBI U3 HUX MOKHO OBIJIO MPUTOTOBUTH
NEPBUYHBIN CTaHIAPTHBIA pacTBOp?

= 8.YrTo Takoe KpUBBIE TUTPOBAHHUS U JUUIS YETO OHM CTPOSATCA? UTO Takoe CKaYOK TUTPOBAHMS?

» O JlaiiTe onpeneneHne NOHITHIM TOUYKa SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKA TUTPOBAHUS.

=  10.Yto Takoe pukcanansi? [ 4ero ncnonab3yroTcs (puKcaHambl?

510 METOJA KUCIOTHO-OCHOBHOI'O TUTPOBAHMUS (koHTpOIMPYMbIe KOMIIETEH U
OIIK-1,2,3,4,6)



Hean: Ha ocHOBE 3HAHUI TEOPUH METOJa KHCIOTHO-OCHOBHOTO TUTPOBAaHUSI YMETh 0OOCHOBAHHO
UCIIOJIb30BaTh METOJI AJISl ONPEACTICHHsI KHCIIOT, OCHOBAaHHM, COJIei; MPUOOPECTH HABBIKU MPAKTHUECKOM
paboThl O TUTPUMETPUUECKOMY aHAJIN3y, HAYUYUTHCS BBIMOJIHATH BBIYMCICHUS 110 pe3ysIbTaTaM
TUTPOBAHUA, PACCUUTHIBATL U CTPOUTDH KPHUBBIC KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUA U PCUIATDL 3ada4u.

Ymern:

*  JIpuUroToBUTH PACTBOP XJIOPOBOAOPOAHOM KHCIOTHI IyTEM pa3z0aBieHHsI KOHIEHTPHPOBAHHOTO
pactBopa.

*  JIpuUroTOBUTH CTAaHAAPTHBIN PACTBOP HATPHS TEeTpabopaTa 1o HaBECKE C TOUHO M3BECTHOW Maccoi
Y pacCUUTATh €r0 KOHLEHTPALIHIO

*  CraHzapTU30BaTh PaCcTBOP XJIOPOBOIOPOIHON KUCIOTHI 110 HATPUIO TETpadbopary ¢
UCIIOJIb30BAaHUEM JIBYX MHJUKATOPOB: METUIOBOTO OPaHKEBOIo U (heHoIpTaIeHHA.

*  TurpoBaThb aHaIU3UPYEMBIN PaCTBOP LIEIOYH CTAHJAPTHBIM PACTBOPOM XJIOPOBOAOPOIHOM
KHCJIOTBl M PaCCYUTHIBATh COJEPKAHUE ILIEI0UH 10 Pe3yIbTaTaM TUTPOBAHMUS.

*  TuTpoBaTh pacTBOpP, COAEPKAIIMMI CMECH IIE€JI0UN U KapOOHaTa, CTaHIapTHBIM pacTBOPOM
XJIOPOBOZOPOAHOM KHCIIOThI, PACCUUTBIBATh CO/IEPIKAHUE ONPEAEIsIeMbIX BEIIECTB 110
pe3yibTataM TUTPOBAHUS.

*  Omnpenenarb coJepkKaHNue CONSIHON U OOPHOM KUCIOT, HAXOAAILIMXCS B CMECH, IPU TUTPOBAHUU
CTaH/IapTHBIM PACTBOPOM ILIEJIOYH.

*  OmnpenensaTbs BpeMEHHYIO KECTKOCTb BOJIBI.

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUUN (xouTposmmpymsbie komnerenunu OIIK-1,2,3,4,6)

HOCTpOGHI/Ie KPHBBIX TUTPOBAHHA. Biausguue BeIMUMHBI KOHCTAHT KUCJIOTHOCTHU WIIN OCHOBHOCTH,
KOHIEHTPAIIUU KUCJIOT WJIM OCHOBAaHUH, TEMIIEPATyphl Ha XapaKTep KPUBBIX TUTpoBaHuUs. KucinoTHo-
OCHOBHBIC HHAUKATOPHI. HOFpeHIHOCTI/I TUTPOBAHUA MTPHU ONPCACICHNN CHIIBHBIX U cna6r,1x KHUCJIIOT U
OCHOBaHMI, MHOTOOCHOBHBIX KHUCJIOT 1 OCHOBaHUH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX (kKoHTpOIHMpPYyMBIE
komnetennuu OIIK-1,2,3,4,6)

IlepBHUuHBIE CTaHAAPTHI IJIs YCTAHOBIICHHUS KOHLICHTPALMKY PACTBOPOB KUCIOT U OCHOBAHUM.
[IpurorosneHne u ctaHgapTU3aLUs PACTBOPOB COJISTHOM KUCIIOTHI M THIPOKCUAA HATpUs. TUTpoBaHUE
COJISTHOM KHCIIOTBI, THIPOKCHU/a HATPHSI, CMECH COJISTHOM M OOpPHOM KUCIOT. AHAIM3 cMecH KapOoHaTa U
rupokcuaa Hatpus. OnpeneneHye KeCcTKOCTH BOJIbI.

BOITPOCHI U3YYAEMBIE CAMOCTOATEJBHO(konTpompymbie komnerenuuu OITK-
1,2,3,4,6)

N3yunth Bce TeopeTHUecKHe BOIPOCHI, 3JI0KEHHBIE Ha JIEKIIUHU (TI0 IporpamMme).
HayuuTtbcest CTpOUTH KpHUBBIE TUTPOBAHUS U BBIOMPATh MHIUKATOP IS CIICAYIOMIUX CIy4aeB:
TUTPOBAHUE CUIIHHOM KUCIIOTHI CHUIbHBIM OCHOBaHUEM (M HA000pOT), THTPOBAHUE CIA00M KUCIOTHI
CHJIBHBIM OCHOBAaHHEM, TUTPOBAHUE CIA00T0 OCHOBAHUS CUIILHON KUCIOTOM, TATPOBAHUE CMECH
KapOoHaTa ¥ THAPOKCUIA HATPUsI CUIIbHOU KHcoTol. PazoOpaTh npoBeneHrne aHanuza cMecH kapOoHaTta
U TUApOKapOOHaTa HATPHsl, THTPOBAHUS CMECU CUIIBHOM U C1a00W KUCIIOTHI CUIIBHBIM OCHOBAHUEM.

PEHIEHUE THITIOBBIX 3ATAY (koHTpoupymblie komnerenunu OIIK-1,2,3,4,6)

*  CnocoObl BbIpa)KE€HUSI KOHIIEHTPAILIUU PacTBOPOB
*  BriuncneHue MOJISIPHBIX Macc 3KBUBAJICHTOB



Pacuet xonyecTBa BenlecTsa

Brprunciienus npu NpuroTOBIEHUH CTaHAAPTHBIX PACTBOPOB, OMPEAECIEHNE KOHLUECHTPALIUI
Pacuets! pe3ynbraToB ananu3a. [Ipsmoe u 0OpaTHOE W 3aMECTUTEIILHOE THUTPOBAHHE
Brruncnenue pH pactBopoB

[TocTpoeHne KpUBBIX TUTPOBAHUS, BEIOOP MHAMKATOPA

BrrunciieHne MHIMKAaTOPHBIX MOTPEMTHOCTEN

BOITPOCHI JJIsI CAMOITIPOBEPKMH (konTposupymbie komnerenuun OIIK-1,2,3,4,6).

HazoBuTe nepBuyHbIE 1 BTOPUYHBIE CTAHIAPTHHIE PACTBOPHI, IPUMEHSIEMbIE B METO/IE KMCIOTHO-
OCHOBHOTO TUTpoBaHus. YTo Takoe hukcaHasmpl?

[Touemy pacTBOp LIEIOUN HE JJOIKEH COAEPKaTh KapOOHAT-UOHBI?

Kak BIusIFOT Ha X0J1 KpUBOW TUTPOBAHUS: a) BETUYMHA KOHCTAHTBI AUCCOIMALIMA TUTPYEMOU
KHUCJIOTHl WM OCHOBAaHHUA; 0) MX HayaJlbHas KOHLEHTpaLUs;

B) TeMIiepaTypa TUTPOBAHHUS?

BoiBenute popmysbl At BerurciaeHust pH Ha pa3HbIX ATamax TUTPOBaHMS B pacTBOpax: a)
Ca0BIX KUCIOT U OCHOBaHMIA; 0) Oy(epHbIX cMeceil; B) THAPOIU3YIOLINXCS COJEH.

MOHO JIi IPSIMBIM METOZOM THUTPOBATh YKCYCHYIO KHCIIOTY, OOPHYIO KHUCIIOTY, YTOJIBHYIO
KHCJIOTY 110 BTOPOM CTYIEHH, COJIU aMMOHUS?

[Ipu kakux ycioBHUAX BO3MOKHO TUTPOBAHUE CMECH KUCIOT? MOXHO JI1 OTTUTPOBATH 110
CTYNEHSIM CEPHYIO KUCTIOTY?

B 4em cyniHoCcTh HOHHO-XpOMOGDOpHOI Teopun HHIUKaTopoB? Kak BiusieT TeMiieparypa u
KOHLIEHTpalUs NHIMKATOpa Ha MHTEPBAJl [IEPEX0/ia €ro OKpacku?

Kak paccuuTbhIBaloT MHAUKATOPHBIE OIUMOKHU B KUCIOTHO-OCHOBHOM TUTpoBaHuM? Kakue Turbl
UH/IMKaTOPHBIX OIIMOOK BaM U3BECTHBI?

UTto Takoe X0J0CTOM ONBIT U CBUAETENb, KAK OHU [TOMOTAIOT MOBBIIIEHUIO TOYHOCTH
onpeneaeHuin?

SAIIUTA UTHAUBUAYAJBHOI'O 3AJJAHUSA U CJAYA KOJIVIOKBUYMA (KOHTpOJIMpyMbIe
kommnerennuu OIIK-1,2,3,4,6)

MNPUMEP OJHOI'O HHAUBUAYAJBHOI'O 3AJAHUA 110 KUCJIOTHO-OCHOBHOMY
TUTPOBAHUIO.

1.

2.

Onwummute npurotosienue 500 e’ 0,2 M pactsopa HCI u3 30%-uoro (n2.1,153) pactBopa
COJITHOW KUCIIOThI. Paccunraiite TuTp ¥ TUTPp 10 NaOH 1oIIy4eHHOr0 pacTBopa.

PaccuuTaiiTe MOJSIpHYIO KOHIIEHTPALIUIO U TUTP PacTBOpA CEPHOM KUCIIOTHI, €CJIM Ha TUTPOBaHUE
0,3333 2 6ypsl (Na2B+07 10H>0) 3atpadeno 15,45 cu’atoro pacteopa.

K pacTBOpy a30THOI KucnoThl Maccoit 1,1005 2 no6asuiu 25,00 cx’0,5026 M NaOH.
OcraBmmuiicst mocne peakiuu u3661Tok NaOH ottutposamu 10,50 cv’0,1075 M HCI. Beruncinte
MaccoBy!o 100 [/NQOs B pacTBOpPE KUCIIOTHI.

Hagecka conpl B 1,2675 2, coneprkariasi npuMech 1uKapOOHaTa HaTpusl, paCTBOpEHa B MEPHOI
xon6e Ha 250,0 ci’. Ha Tutpoanue 25,00 ey’ pactBopa ¢ penondranensom nomo 10,90 cu’
0,1004 H. pactBOopa H2SO4, a Ha TUTPOBAHUE TOT'O K€ PACTBOPA C METUJIOBBIM OPaH>KEBBIM
M3pacxooBaHo 22,62 cyv’xucnoTsl. Beraucauts MaccoByio 100 (B %) Na:CO3 u NaHCO;3 B
obpasrre.

Brrunciure pH pacTBopa, MOTy4eHHOTo TIpH TUTPOBAHMH B MOMEHT, Korja k 20 cy’0,2 M
pactBopa HCI no6asnen 0,2 M pactBop NaOH B xonnuectse 17 car’.

Boraucnure ommbky tutpoBanus 0,2 H. pactBopa HCOOH 0,3 1. pactBopom NaOH ¢
WHIUKATOPOM METHJIOBBIM OopaHe-BbiM (p1 4).



7. Tloctpoiite kpuBYIO TUTpoBaHus 25 cv’ 0,2000 M pactBopa HNO: 0,2000 M pacTOpoM
TUAPOKCHU A HATPUH. Kaxkue u3 00b14HO MNPHUMCHACMBIX HHIAUKATOPOB MOXXHO UCIIOJIB30BAaTh B
naHHoM cirydae? OTBeT MOJITBEPANUTE PACUETAMH.

BOITPOCHI K KOJIVIOKBUYMY: "OO11ue npuHIKIIBI TATPUMETPpHH. KHCI0THO-OCHOBHOE
tuTpoBaHue" (KoHTpoupymbie komnerenuun OIIK-1,2,3,4,6)

*  OOmme NpUHIMIBI THTPUMETPUIECKOro aHanu3a. Tepmunonorus. TpeboBanus,
IpeIbsBIsEMbIE K PEaKIUsIM, UCIIOIb3yEMbIM B THTPUMETPUYECKOM aHAIH3E.

*  CraHgapTHbIe paCTBOPHI THTPUMETPUYECKOTO aHaIK3a. T peOoBaHus K MEPBUYHBIM CTaHApTaM.
CniocoObI BbIpaskeHUsI KOHIIEHTPAUU. TUTpP U TUTP O OMPEEsIIeMOMY BEILIECTBY.

= [Iporonnas teopus bpéncrena-Jloypu.

*  HWuaukatopsl B TATpUMETpHuH. TpeboBanus Kk uHAMKaropaMm. CoBpeMeHHast TeOpUs KHUCIOTHO-
OCHOBHBIX MHIAUKATOPOB. I/IHTepBaJI nepexonaa OKpaCkKu MHIUKATOPOB.

=  KpuBble TUTpOBaHUSA, UX 001Ias XapakTepucTuka. CKauoK TUTPOBAHUS Kak QyHKIUS
KOHIIEHTPALUU PEArupyoIUX BEIIECTB U TOYHOCTH aHaIN3a.

* [locTpoeHue u aHaU3 KPUBBIX TUTPOBAHUS: &) CUJIbHBIX KHCIIOT LIEJI0YaMU, O) CIaObIX KUCIOT
IeJI0YaMH, B) CJIAOBIX OCHOBAHUN KHCIIOTAMHU.

*  BrnusHue pa3nuyHbIX PAKTOPOB HA CKAYOK TUTPOBaHMsI. BEIOOP HHIMKATOPOB.

* JlorpemHoCcTy U OrpaHUYECHUS] TUTPUMETPUYECKOIO aHAIU3a.

*  HMuauKaTOpHbIE MOTPEIIHOCTH METO/I0B KUCIOTHO-OCHOBHOT'O TUTPOBAHUSL.

TIPUMEYAHHUE: B KOJJIOKBUYM BXOJHT 3allIUTa 6cex Ja0OPATOPHBIX padOT 10 JAaHHOMY pas3Jieiy U
pelleHne pacyeTHhIX 3a/1ad.

5.2. METO/J OKUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHOI'O TUTPOBAHMUS.
(konTposmpymsblie komnerenuuu OIIK-1,2,3,4,6)

Heab: Ha ocHOBe 3HaHUI TEOPHH MPOLIECCOB OKUCIEHUS — BOCCTAHOBIIEHUS 1 HABBIKOB PA0OTHI IO
TI/ITpI/IMeTpl/ILIeCKI/IM METOAaM aHaJIn3a YMGTI) O60CHOBaHHO BBI6I/IpaTB 1 UCITIOJIB30BAaTh METO/I
OKHCIIUTENbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS JJIs1 ONIPENEIEHUS OKUCIUTEIEH U BOCCTAHOBUTENEH.
YMmerTh:

1.IIpuroToBUTH pacTBOp MEPMAHTaHATA KAJIUS C 33JaHHOM KOHIICHTPALUEH ITyTeM pa30aBiIeHUs
KOHIEHTPUPOBAHHOTO PacTBOPA.

2. IIpuroToBUTH CTAHIAPTHBIN pacTBOPBI HATPUS OKcajaTa M Kalaus AUXpoMaTa IO HABECKE C TOYHO
M3BECTHOM MAacCOM M pacCUnuTaTh MX MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTA U TUTP MPUTOTOBIIEHHBIX
pacTBOpPOB.

3. CrangapTu3oBaTh pacTBOp MEpMaHraHaTa KaJus [0 pacTBOPY HAaTpPHs OKcajaTa.

4. CtanapTU30BaTh pacTBOP HATPUs THOCYJIb(aTa Mo pacTBOPY Kajus AUXpoMaTa.

5. CranapTu3oBaTh pacTBOP MOa MO pacTBOPY HATPUs THOCYJIbdara.

6. Onpenensts MaccoByto oo kenesa (II) B pacTBope myTem TUTpOBaHMSI €0 CTaHAAPTHBIM PACTBOPOM
KaJIus IepMaHraHara.

7.0npenensTh MaccoByro Aodto xkene3a (II) B 0bpasie cranm myTeM TUTPOBAHUS €T0 CTaHAAPTHBIMU
pacTBOpaMH KaJus IepMaHraHara v Kajaus quxpomarta. [IpoBouTh cTaTHCTHUECKYIO 00paboTKy
pe3ynbTaToB aHanu3a u Metoj duiepa 1 cpaBHEHHUS] METOAMK.

[IpuMeHATh METOA KOCBEHHOTO MOJUMETPUYECKOTO TUTPOBAHHUS I OIPEIEIIEHUS OKUCIIUTENEH - MacChl
memu (11).

9. IIpuMeHsTh METO/I KOCBEHHOT'O OIIPEIETIEHMS KUCIOPOAA B BOJE.

BOITPOCHI, U3YYAEMBIE HA JIEKIHUU (kouTposaupymbie komnerenuun OIIK-1,2,3,4,6)



0O0630p METOIOB OKUCTUTENLHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHUA. [TocTpoeHne KpuBbIX

TUTPOBAHUA. q)aKTOpBI, BJIMAIOIIHEC HA XapPAKTCP KPUBBIX TUTPOBAHMWA: KOHICHTpALUA - HOHOB BOJAOPOAA,
KOMHHGKCOO6p330BaHI/IC, noHHas cuja. CrocoObl OIIPECACIICHUA KOHEYHOH TOYKH TUTPOBAHUA,
HWHIUKATOPHI. HOFpCIHHOCTI/I TUTPOBAHUA.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSX (koHTpOJIMPYMBbIE
komnerennuu OIIK-1,2,3,4,6)

[IpuroToBieHre NEPBUYHBIX U BTOPUYHBIX CTAHIAPTOB.

Ilepmanranatomerpus. [IpuroroBneHre nepBUYHBIX U BTOPUYHBIX CTAH/IAPTOB.
Onpenenenune xene3a(ll).

buxpomaromerpus. [IpuroroBneHue nepBUYHBIX U BTOPUUYHBIX CTaHAapTOB. OnpeneneHue
xeneza(ll).

[TepmaHraHaToMeTpUUECKOE U OUXPOMATOMETPUUYECKOE ONPEICIICHHE Kelle3a B CTaNSIX.
Maremaruueckas o0paboTka pe3ysibTaToB aHaiau3a. CpaBHEHHUE MOJYUYESHHBIX TAHHBIX METOJIOM
®urnepa.

Nonomerpus u nogumetpusi. CucrteMa noA-uOu KaK OKHCIUTENIb UM BOCCTAHOBHUTEIb.
HNonomerpuueckoe onpenencuaue meau(1l).

HNonomerpuueckoe Omnpeaenenne Kuciopoaa B BOJIE.

Pemenne TUNOBBIX 3a/1a4

Breruncienune MOISpHBIX Macc SKBUBAJIICHTOB

Pacuer xonuuecTBa BemecTsa

Brerurcnenus npu npuroToBJIEHUH CTaHAAPTHBIX PACTBOPOB, OMPEAECIEHNE KOHIECHTPALINI
Pacuets! pesynbraToB ananuza. [Ipsimoe u oOpaTHOE U 3aMECTUTENBHOE TUTPOBAHHE
Breruncienue moTeHnnantoB OKMCIUTENbHO-BOCCTAHOBUTEIIBHBIX AP

[TocTpoeHne KpUBBIX TUTPOBAHUS, BBIOOP MHAUKATOPA

Breruncnenue MHAUKATOPHBIX MOTPENTHOCTEN

BOITPOCHI U3YUAEMBIE CAMOCTOSATEJIBHO (xouTpoaupymsbie komnerenuun OIIK-
1,2,3,4,6)

[Tepmanranatomerpuueckoe onpeaenenue mapranna(ll), okcanaTos, nepokcua BoAopoaa,
HUTPHUTOB.

Nonometpus u nonumetpus. Onpenenenue xenesa (I11), ranoreHua-noHoB, MePOKCUIOB, KUCIOT.
BpomaTtomeTpusi, mepuMeTpus, BAHAIATOMETPHS, TATAHOMETPHUSI, XPOMOMETPHSL. TIEPBUIHBIC U
BTOpUYHBIC CTaHIAPThl. MHIUKATOpEI. OnpedeieHue HeopeaHuieckux u OpeaHu4ecKux
CcOeOuHeHuUll.

Bomnpocsl 11t camornpoBepKHu.

Kakum TpebGoBaHUSIM JOIKHBI YIOBJIETBOPSATH PEAKIIMH OKHCICHUS-BOCCTAHOBIICHHUS, YTOOBI X
MO3KHO OBLIIO HCIIONB30BaTh JIJISl KOIMYECTBEHHOTO aHanu3a? [IpuBeanTe mpuMepsl peakiui,
HCIIOJIB3YEMBIX B METOAX.

Ot kakux (GaKkTOPOB 3aBUCUT BEIIMYMHA MOTEHIIMAJIA TaHHON OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
CHCTEMBI?

B kakux ciayuasx KpuBasi TATPOBAHUS B METOJIaX OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS ACHMMETPUYHA OTHOCUTEIBLHO TOYKH SKBUBAJIEHTHOCTU? B Kakux ciiydasx KpuBas
TUTPOBAHUS CUMMETpUYHA?

Uem 00BsICHAETCS TO, UTO TIEPBBIC Karutk pactBopa KMnOy Ipu TUTPOBAHUH OKCAJIaTOB
00eCIBEYNBAIOTCSI MEIJICHHO, a TIOCIEAYIOIIIEe — MTHOBEHHO?



= [louemy mepMaHranaromeTpuieckoe omnpezaenenue xemnesa (1) B constHokucoi cpeae
He00X0UMO ITPOBOJUTH B IPUCYTCTBUU cMecH Llummepmana-Peiinrapna?

* [IpuBenure npuMepbl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX HHIUKATOPOB U OOBSICHUTE MEXaHU3M
HUX JICUCTBUSL.

= Kakue BelecTBa UCIOJb3YIOTCS B KAUECTBE IIEPBUYHBIX CTAHIAPTOB PA3IIMYHBIX METOJ0B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOI'O TUTPOBAHUS?

» Kakue 10CTOMHCTBA IUXPOMATOMETPUUECKOT0 MeToa onpeneienus xkenesa (1) mepen
[IEPMAHTaHATOPMETPUUECKUM?

» Kakue npuunHbI 00ycIaBIMBalOT HEYCTOWYUBOCTD pacTBopa THocyib(para? Kak mpurotToBuTh
CTaHJAPTHBIN pacTBOpP THOCYJIb(haTa?

» Kak onpenensiercst pakTop 3KBUBAJICHTHOCTH M MOJISIPHAsI Macca SKBUBAJICHTA B PEAKIIUIX
OKHCJIEHUS-BOCCTAHOBJICHUS?

* [louemy st HOZOMETPUUECKUX OIPENEICHUN OKUCIUTENEH MpUMEHseTCsl O0NbIION H30BITOK
MOJMCTOTO Kayusi?

* [louemy mepea TUTPOBAHUEM KUCIBIX PACTBOPOB THUOCYIH(ATOM HEOOXOIUMO 3HAUUTEIHLHOE UX
paszbasiienue?

*  OObsicHUTE, AJIS YETO HEOOXOIMMO PACCUUTHIBATh (POPMAIIbHBIE OKUCITUTEILHO-
BOCCTaHOBUTEJIbHbBIE IOTEHIHAJIBI,

* [lepeuncnure BO3MOKHbIE HCTOYHUKH OMIMOOK MIPU OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUMU.

SAIUTA UTHAUBUAYAJIBHOT'O 3AJJAHUSA U CAAYA KOJVIOKBUYMA, OITPOC
B BUJAE TECTA.

5.6.  BOIIPOCBHI K KOJU/IOKBHYMY "OKHC/IHTEJIbHO-
BOCCTAHOBHUTE/IbPHOE THTPOBAHHUE'" (xouTposmpymbie komnerenunn OITK-
1,2,3,4,6)

* TeopeTHueckre OCHOBBI METO/I0B OKMCIIEHUS-BOCCTaHOBIEHHUS. CXOACTBO U pa3inyKe B
COBPEMEHHBIX MPEACTABICHUSAX O CBOMCTBAX U MOBEJACHUHN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX peakiuid. Peakinu 31eKTpOHHOTO MepeHoca.

» TlomsTHe O cTaHAApTHOM U (GOpMaTbLHOM (peanbHoM) noTeHuane. Pacuer cranpaptroro (E%) n
dopmansroro (E”) morennuanos noaypeakiuii ¢ yueToM KOHKYpPUPYIOLIETo HPoLecca.

*  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE OTEHIIMAIIBI U HAMPABIICHUE PEAKLIM OKUCIICHUS -
BOCCTAHOBJICHHS.

*  Vpasuenue Heprcra. Bnusaue paznuunbeix paktopo Ha BennuuHy E. KoHcTanTa paBHOBecus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

*  OOmuMe NpUHIMIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHus. TpeboBaHus,
MpEIbSABISEMbIE K PEAKIUSIM.

* [locTpoeHHEe KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUs. PaKTOPbI, BIUSAIOLIIME HA
bopMy kpuBbIX. CHMMETPUYHBIE U HECUMMETPUYHBIE KPUBbIE TUTPOBaHU. OcOOEHHOCTH
KPUBBIX TUTPOBAHUS C KHUCIOPOACOAECPKAIIUM TUTpaHTOM. CKa4OK TUTPOBAHUS KaK QPyHKIIHS
Pa3HOCTU MTOTEHIUAIOB TUTPYEMOU U TUTPYIOLIEH CUCTEM.

*  CnocoOsl pukcupoBanust KTT. be3sinankaTopHble METOIbI TUTPOBAHMS, UCTIOIb30BaHUE
cnenupuIecKknx, He0OPaTUMBIX U 0OPATUMBIX HHAUKATOPOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
WHAWKATOPBI U PUHIIUI UX JeHCTBH (ITOKa3aTh HA MpuMepe TudeHUIaMIHA).

* MexaHH3M U KUHETHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB (KaTaIUTHYECKHE,
WHIYIIUPOBAHHBIEC U CONPSKEHHBIC PEAKIIUN).

*  OmuOKH U OTpaHUYEHUSI METOJ0B OKUCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.
WMuaukaTopHbIC OMIMOKK M X pacyer.



Teopus 1 npakTUKa TMXPOMATOMETPUUECKOTO aHan3a. CTaHaapTHBIE pacTBOPHI. PacyeT kpuBoit
TUTPOBAHUS: &) B PUCYTCTBUU U 0) B oTCyTCTBHE (DOCHOPHOI KUCIOTHL. MHAUKATOPBI METOIA.
Hcrounnku ommbok. [Ipumeps! onpeneacHui.

Teopus U npakTUKa NEPMAHTAHATOMETPUYECKOTO TUTpoBaHus. CTaHaapTHBIE pacTBOphl. Pacuer
KpUBOU TUTPOBaHUS. BO3MOXHOCTH, OTpaHUYEHHUSI U NTOTPEIIHOCTH MeToa. [Ipumepst
ONPEAEIICHUN.

OO61as xapakTepucTUKa HOA0- U HOAUMETPUUIECKOr0 METOI0B aHanuza. Monomerpus, ee
npuHImbl. CTannapTHeie pacTBOpbl. cTounuku ommnOok. [Ipumeps! onpenencHuid.

O0630p OCHOBHBIX METOJIOB OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. bpoMaTomerpus,
LHEPUMETPHUS, BAHAJTOMETPHS, TUTAHOMETPHS (OCHOBHBIE PEAKIIUH, YCIOBUS IPOBEACHUS
ornpezeNieHui, HHIMKATOPbl METO/I0B, IPUMEPHI OIPEICICHUN ).

OmmOKH KOJMYECTBEHHOTO aHai3a. MeTo/Ibl OLIEHKH CUCTEMATHUECKUX U CITYYaitHBIX OMIHOOK.
HckiroueHne npoMaxos.

[IpaBUIBLHOCTH U BOCIIPOM3BOAMMOCTD. BripaxkeHre BOCIPOU3BOAMMOCTUA. MeTOIbI KOHTPOJIS
MIPaBUJIIbHOCTH, IIyTH YBEIUYEHHS BOCIPOU3BOIUMOCTH.

CraTtuctudeckoe pacrpenenenue norpemHocreit. [peaen ooHapyxeHus.

CpaBuenue 1ByX BbIOOpoK. OOHapyKEHHE CUCTEMATHUECKUX MOTPEUTHOCTEH.

IIPUMEYAHUE: B KOIIIOKBUYM BXOJIUT 3alIUTA 8cex Ta0OPATOPHBIX paboOT IO JaHHOMY pa3lieny

" pCHICHUC paCYCTHBIX 3a/1a4.

53 METOJA OCAJUTEJBHOI'O TUTPOBAHMUS (kouTponupymsbie komnerenuun OIIK-
1,2,3,4,6).

Ilens:

Ha oc

HOBE€ 3HAaHUU TCOPHUU TCOPETUICCKUX OCHOB paBHOBeCI/Iﬁ B CHCTE€ME 0CaJ0K HACHIIICHHBIMN pacTBOp

N CYIIHOCTH MCTOAOB apT€HTOMETPHUHN, THOLIMAHATOMETPUN U MEPKYPOMETPHUH YMETH BBIIIOJIHATH
0CaAUTCIIbHOC TUTPOBAHUC U 000CHOBBIBATH YCJI0BUs €ro NPOBCACHUA; YMETh IPOBOJAUTH PACUCTHI 110

pe3yn

bTaTaM TUTPOBAHUsA, PACCUUTBIBATL U CTPOUTH KPUBBIC OCAJTUTCIIBHOT'O TUTPOBAHUA.

Ymern:

1.IIpuroToBuUTH pacTBop cepedpa HUTpaTa IMyTeM pa30aBiIeHUsI KOHIIEHTPUPOBAHHOTO pacTBOPA.

2. IlpuroToBUTH CTaHAAPTHBIN pacTBOpbI HaTpus xaopujaa (mi KCl) mo HaBecke ¢ TOUHO U3BECTHOM
MAacCOW M pacCUUTaTh UX MOJISIPHYIO KOHIIEHTPALIUIO U TUTP IPUTOTOBJICHHOTO PacTBOPA.

3. CranapTu3oBaTh pacTBOp cepeOpa HUTpaTa 10 pacTBOPY HATPUS XJIOpUAa MeTo1oM Mopa.

4. CtanapTu30BaTh pacTBOP aMMOHUS THOLIMAHaTa 110 pacTBOPY cepedpa HUTparTa.

5. Onpenensats Maccy XJIOPUAOB B pacTBope no Meroay Donbrapaa (oOpaTHOE TUTPOBAHUE).

Bonpocsl, n3yyaembie Ha JeKIMH (KOHTpoupymbie komnerenunu OIIK-1,2,3,4,6)

HOCTpOCHI/IC KPUBBIX TUTPOBAHU. CnocoObl O6H3.py>KCHI/I}I KOHEYHOM TOYKHU TUTPOBAHUSA,
HHJIUKATOPBHI. HOFpeIHHOCTI/I TUTPOBAHUA.

Bormpocsl, n3yuaembie Ha Ta0OpaTOPHBIX 3aHATHIX (64aca).

Aprentomerpus. [IpuroroBneHne nepBUYHBIX U BTOPUUHBIX CTaH1apTOB. OnpeeseHue XJI0pH/i-
MOHOB MeToamu Mopa u @osbrapna.

BOITPOCHI U3YYAEMBIE CAMOCTOSTEJIBHO (konTposmpymblie komnerenunu OITK-
1,2,3,4,6)



N3yunTh BCe TEOpPETUUECKHUE BOIIPOCHI, U3JI0KEHHBIE HA JICKIWH.

Pemenne THIoBBIX 3a7a4

BrrunciieHne MOIsIpHBIX Macc YKBUBAJICHTOB

Pacuer xonndecTBa BemiecTBa

BpIuncnenus npu NpUroToBICHUH CTAHIAPTHBIX PACTBOPOB, ONPEAEICHUE KOHLIIEHTpalui
Pacuetsl pesynbraToB ananu3a. [Ipsmoe u 0OpaTHOE W 3aMECTUTEIILHOE THUTPOBAHHE
[TocTpoeHne KPUBBIX TUTPOBAHUS, BEIOOP HHAMKATOPA

BrrunciieHne MHIUKATOPHBIX MMOTPEMTHOCTEN

BOIIPOCHI AJ5s1 CAMOITPOBEPKMU (kontposunpymbie komnerenuuu OIIK-1,2,3,4,6)

XapakTepucTrKa METOJIOB OCKICHUS U MPUMEHSIEMBIX JIJI 3TOTO XUMHUYECKUX PEaKIIHil.
Kak Bnusier konuenTpauus uaaukatopa K2CrOy Ha TOYHOCTH aHaIu3a o Metory Mopa?

KpuBbie TutpoBanus 1o merony Mopa. 3aBUCMMOCTb BEJTMUYMHBI CKauKa Ha KPUBOUM TUTPOBAHUSA
OT KOHLICHTPALIWH, TEMIIEPATYPhl U PACTBOPUMOCTH OCAKIAEMOI'0 BEILECTBA.

Ykazath ycCiioBust AJik OMPCACIICHUA XJIOPUAOB IIO METOAY CDonbrapz[a?

[Mouemy npu npubasnesny noHoB SCN ~ K pacTBopy, coaepkamemy Ag™ u Fe’*, noust SCN -
CHayaja pearupyrT ¢ MOHaMH cepebpa U JIMIIb 3aTeM ¢ MOHAMH XKelne3a?

Kakoii nnaukaTop ciieyer UCoab30BaTh MpHU ONPEAEICHUH XJIOPHI0B METOJJOM apreHTOMETPUU
B TIPHCYTCTBUM HOHOB PO ~?

[ToueMy npH OIpeeNeHHHU raloreHUI0B 0 MeToy Mopa JOIKHBI OTCYTCTBOBATH TaKUE
kaTnoHkl kKak Ba’t, Pb**, Bi** u np., B To Bpems Kak npu onpeseneHun no meroay domsrapaa
OHM HE MENIA0T?

Mo>HO JI1 TUTPOBaTh 10 MeToy Mopa OpoMH]T - U MOIHI-HOHBI?

Kaxoit Bun OyeT uMeTh KpruBasi TATPOBAHUS CMECH MO M XJIOpU/Ia Kallis HUTPaTOM cepedpa
C cepeOpSHBIM HHIUKATOPHBIM 3JIEKTPOIOM?

Ot Kakux (baKTOpOB 3aBHUCUT BCIIMYHMHA CKa4YKa IIOTCHIMAJIa Ha HOTCHHHOMCTpH‘ICCKOﬁ KpHBOﬁ?

C kaxoii 1enbio Npy NOoTeHIMOMeTpruieckoM onpeaeneHud C/ u I B pacTBOp BBOJAUTCS
Ba(NO3); u Ba(CH3COQO),?

5.4. KOMINVIEKCOMETPUYECKOE TUTPOBAHMUE (konTposmpymbie komnerenunn OITK-
1,2,3,4,6)

Hean:

Ha ocHoBe 3HaHMIT TEOPETUYECKUX OCHOB PAaBHOBECHH B PACTBOPAX KOMILIEKCHBIX COCTMHEHHH,
CYH_IHOCTI/I METOoAa KOMHHCKCOHOMCTpI/II/I 1 HABBIKOB pa6OTbI 10 TI/ITpI/IMeTpI/I‘-IeCKI/IM METOAaM aHaJIn3a
YMETh BBITIOJIHITH METO]T KOMILIEKCOHOMETPUIECKOTO TUTPOBAHKS 1 OOOCHOBBIBATH YCJIOBHS €TI0
IIPOBEACHUS. Y METh IIPOBOJUTE PACUETHI 110 PE3yIbTaTaM TUTPOBAHMUS.

YMmeTh:



1. ITpuroroBuTth cTanmaptHbiii pactBop D TA.

3. OHpeI[eJUITb MaccCy cajibliid U Maravsd B BOAC IMPAMBIM TUTPOBAHUCM.

4. Onpenensate Maccy Kanbiusi(ll) B mpucyTCTBUM MarHus B pacTBOPE MPSIMbIM KOMIUIEKCOMETPHUECKUM
TUTPOBAHUEM.

5. IIpoBoAUTH CTATUCTUYECKYIO OOPaOOTKY pE3yJIbTaTOB aHATU3A.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUUA (xkouTposaupymbie komnerenuuu OIIK-1,2,3,4,6)

Heoprannueckue u opranmdeckue TUTPaHThI B KOMILIEKCOMETpuUH. Vcrionb3oBanue
aMHMHOIIOJIMKapOOHOBBIX KUCIIOT B KOMIUIEKCOHOMETpHH. [locTpoeHne KpuBbIX TUTPOBAHUSI.
MeTamioxpoMHbIe HHIUKATOPHI H TPeOOBaHUs, IPeIbsIBIIeMble K HUM. BaxxHelie yHuBepcaabHbIe 1
creunduyeckre MeTauIoXpOMHbIE MHIUKATOPbI. CrocOObl KOMIIJIEKCOHOMETPUYECKOIO TUTPOBAHUS:
npsMoe, o0paTHoe, KocBeHHOe. CeleKTUBHOCTh TUTPOBAHHMS U CIIOCOOBI ee MoBbIIeHus. [lorpemHocTtu
TUTPOBAHUS.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHATUSAX (KOHTpPOJMPYMBIE
kommnerenuuu OIIK-1,2,3,4,6)

L4 OnpeneneHHe KaJlblysl 1 Maraus npu COBMECTHOM IIPUCYTCTBUH. OnpeﬂeneHI/Ie MOCTOSIHHOM
KECCTKOCTH BOJBI.

e PeuieHne TUIOBBIX 3a1a4

e BplunciaeHue MOJSIPHBIX MAacC SKBUBAJICHTOB

e Pacuyer KonM4YECTBA BEIIECTBA

e BplunciaeHus nIpu NpUroTOBIEHUH CTAHIAPTHBIX PACTBOPOB, ONPEAEICHUE KOHIEHTPpAUui
e Pacuetsl pe3ynbTaToB aHanu3a. [Ipsmoe n oOpaTHOE M 3aMECTUTENbHOE THUTPOBAHUE

e Pacuer yclOBHBIX KOHCTAHT 00Opa30BaHMsI KOMITJIEKCOHATOB

e [locTtpoeHne KpUBBIX TUTPOBAHUS, BBIOOP MHINKATOPA

e Briuncienue WHJIUKATOPHBIX HOl"pCIJ.IHOCTCfI

BOIIPOCHI U3YYAEMBIE CAMOCTOATEJIBHO (xoutposupymsbie komnerenuun OIIK-
1,2,3,4,6)

L4 I/I3qu/ITL BCC TCOPECTUYCCKUC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIUH.

e Omnpenenenue, xene3a, AIFOMUHNSL, MEAH, IUHKA B PACTBOPAaX YUCTHIX COJIEH U IIPU COBMECTHOM
IIPUCYTCTBUH.

e Bomnpocsl s caMOnpoBEpKH.
e Kaxkue nonusupoBannsie Gopmbl I/[TA MOTYT CyIIeCTBOBATh B pacTBOpax?

e Kakas nonnsuposannas gopma I/JTA BzaumoneiicTsyer ¢ nonamu Ca’* u Mg’ npu
OIpEeIeNIEHUH KECTKOCTH BOABI?

e Kakue HHIUKaTOPhl MPUMEHSIOT B KOMIUIEKCOHOMETPHUYECKOM TUTPOBAHUH?



Kak noabuparor HHAUKATOPHI AJ11 KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA?

[ToueMy 3HaUUTENHHBIC KOJIMYECTBA JKEJIe3a MOTYT MEIIATh OMPECIICHNI0 O0IIeH KeCTKOCTH
BojbI? Kakum 00pa3omM MOKHO yCTPAHUTD ATO SIBJICHUE?

Kaxkoe 3HaueHne nMeeT KHUCIOTHOCTh IIPpU KOMITNIICKCOHOMETPHUICCKUX OHpe,I[eJ'IeHI/ISIX?
HJ’I?I YE€ro paCCUUThIBACTCA YCIIOBHAsA KOHCTaHTa YCTOﬁqHBOCTH M KaK OHa OHpeI[eJ'IHCTCH?

Kakue TpeboBanus mpeIbsaBIIsSIOTCS K PEaKIUsIM B METO/I€ KOMILJIEKCOHOMETPUYECKOTO
TUTPOBAHUSA?

OxapakTepu3yiTe IpueMbl TUTPOBAHUS KOMILJIEKCOHOMETpUUecKoro Mmeroaa. [lpuseaure
IIPUMEPHI.

3amuTa HHAMBUAYAJIBHOTO 32JaHUS M €242 KOJUIOKBHYMA.

BOITPOCHI K KOJVIOKBUYMY "OCAJIUTEJBHOE U KOMIIVIEKCOHOMETPUYECKOE
TUTPOBAHHUE'" (konTpoaupymsie komnerennun OIIK-1,2,3,4,6)

CYH_IHOCTB MCTOA0B OCaAAUTCIBbHOI'O TUTPOBAHUA. Hctounuku HOFpGH.IHOCTGfI.

HOCTpOGHI/Ie KPHBBIX OCAIUTCIIBHOI'O TUTPOBAHM. d)aKTopm, BJIMAIOIIMC Ha BEJIIMYUHY CKa4YKa
TUTPOBAHMA.

Aprenromerpus. Meron Mopa onpezesieHus rajJoreHu10B, €ro BO3MOXHOCTH Y OTPAHUYCHHS.
Crioco6s! puxcupoBanus TO.

Tuounanatomerpus. OrnpenenaeHus raloreHu10B.

Meton ®@asnca. AJACOOITMOHHBIC HHANKATOPHI.

WHankaTopsl OCaIuTEeILHOTO TUTPOBaHUS. THITBI HHANKATOPOB.

Omnpenenenue cyabhaToB METOJOM OCAIUTEIBLHOTO TUTPOBAHUS ¢ HHIUKATOPOM HUTXPOMAa30.
CymHOCTH METOJJOB KOMILIEKCOHOMETPHUECKOTO TUTPOBAHUSI.

Kommnexconst II u I (QATY u 3ATA), ux XxapakTepuCTHKH U CBOICTBA.

[IpuHIKITEI TOCTPOEHNUS KPUBBIX KOMIIEKCOHOMETPHUECKOTO TUTPOBAHUSI.

CriocoObl KOMITTIEKCOHOMETPHUYECKOT'O TUTPOBAHUS, IPSIMOE, 00paTHOE TUTPOBAaHUE, KOCBEHHOE,
3aMelEHUs.

CenexTUBHOCTh KOMIJIEKCOHOMETPHH, BOBMO>KHOCTH €€ IOBBIILICHUS.

MeTamoXxpoMHbIe HHIUKATOPHI, IPUHIAI WX AeiicTBus. TpeboBanus, mpeabaBiIsieMbIe K
METAJTIOXPOMHBIM HHIUKATOpPaM.

OcobeHHOCTH KOMITIIEKCOHO00pa3oBaHus HOHOB MeTaioB ¢ D/ TA 1 MeTaJIOXpOMHBIMU HHANKATOPAMH.

KOMHJ’ICKCOHOMCTI)I/ILIGCKOG OIIPEACICHNUEC KAaJIbIIUA 1 MarHus. OHpeZ[CJ'IeHI/IC 06H.[eﬁ KECTKOCTH BOJIBI.

IIPUMEYAHUE: B KOIJIOKBIYM BXOJHUT 3aIllUTa 6cex 1a00paTOPHBIX padOT MO JaHHOMY pasfeny u
pELICHNE PACYETHBIX 3a4a4.



MOAVYJb 6. QJJIEKTPOXUMHUYECKHUE METOAbI AHAJIU3A'" (KOHTpPOIUPYMbIe
komnerennuu OIIK-1,2,3,4,6)

Heas: Ha ocHOBe 3HaHUI TEOPUH, IPAKTUKU U BO3MOXKHOCTEN IEKTPOTUTPUMETPUYECKUX METOIOB
aHaJM3a OBJAJIeTh TEXHUKOH paboThl Ha pH- MeTpe, KyJIOHOMETPHUYECKOW U aMIIEpOMETPHUECKON
YCTAHOBKaX, yMETb IIPUMEHSATH IOJIy4E€HHbIE JaHHbIE U1 UACHTU(PHUKALMY HEOPTaHUUECKUX U
OpPraHUYECKUX COCIMHEHMI; BBIIIOJIHATH KOJINYECTBEHHOE ONPEECIICHUE BEIIECTB MIEKTPOXUMUYECKUMU
METOJaMHU.

Bomnpocsl, n3ygaemsle Ha nexkuuu "'(koHTpomMpymbie komnerenuun OIIK-1,2,3,4,6)

O61ua;1 XapaKTCPUCTHUKA JICKTPOXUMHNYCCKHUX MCTO/10B. KJ'IaCCI/I(bI/IKaI_[I/IH. BHCKTpOXI/IMI/I‘{CCKI/Ie STUYCHKH.
I/IHI[I/IKaTOpHI)If/'I QJICKTPOA U SJICKTPOJA CPaBHCHUA. PaBHOBecHEIC B HCPABHOBCCHBIC SJICKTPOXUMUYCCKUC
CHUCTCMBI. HBJ’ICHI/IH, BO3HHUKAIOIIUC IIPU ITPOTCKAHWHU TOKaA (OMI/I‘leCKOC MMaJiCHUC HAIIPSAKCHUA,
KOHLCHTPAMOHHAA 1 KUHCTUYCCKAsA Honapmaum{). HOJISIpI/IBaIII/IOHHBIG KPHUBLIC U UX UCIIOJIb30BAHKC B
Pa3IMYHbIX SJICKTPOXUMHUYCCKHNX MCTOAAX.

BOITPOCHI U3YUAEMBIE CAMOCTOATEJIBHO (xouTposupymsbie komnerenuun OIIK-
1,2,3,4,6)

I/I3y‘lI/ITI:> BCC TCOPETUUCCKUEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIHUU.

6.1 TIOTEHHOUOMETPUA (koutposmpymsblie komnerenuuu OIK-1,2,3,4,6)

Bormpocsl, n3yuyaemslie Ha nekuuu (KoHTpompymblie komnerenunu OIIK-1,2,3,4,6)

[Ipsimas norenumometpus. smepenue norenuuana. O6patumele 1 HEOOPATUMbIE OKUCITUTENIBHO-
BOCCTaHOBUTEJIbHBIE cHcTeMbl. IHIuKaTOpHbIe 31eKkTposl. MoHoMeTpus. Knaccuduxanus
MOHCEJIEKTUBHBIX JIEKTPOJIOB: 3JIEKTPOJIbl C TOMOT€HHBIMH U T€TEPOT€HHBIMU KPUCTAIIIMYECKUMHU
MeMOpaHaMU, CTEKJISIHHBIE JIEKTPO/IbI, 3JEKTPOJIBI C MOABMKHBIMU HOCUTESIMH, (PEPMEHTHBIE U
ra3ouyBCTBUTENBHBIE 3JEKTPObL. DIEKTPOAHAS PYHKIMS, KOID(UIIUEHT CENEKTUBHOCTH, BpEMS
OTKJIMKA.

[ToreHnomeTpruyeckoe TUTpoBaHue. MI3MeHeHe 371eKTPOJHOro MOTEHIIMala B MPOLIECCe TUTPOBAHMSL.
Crioco6b1 00Hapy X eHHsI KOHEYHON TOUKH TUTPOBAHUS; MHAUKATOPHL. Vcronb30Banne peakiui
KHCJIOTHO-OCHOBHBIX, OCAKJIEHUS, KOMILJIEKCOOOPa30BaHUS, OKUCIICHNA-BOCCTAHOBIICHHUSI.
Bonpocsel, n3y4aembie Ha JJAa00PATOPHBIX 3aHATHAX (KOHTpoJMpymMble komnerenunu OITK-
1,2,3,4,6)

Onpenenenne pH TutpoBaHue CONAHON U YKCYCHOM KHCIOT. OnpenesieHne HOAUA0B U XJIOPUI0B
P COBMECTHOM MPUCYTCTBUU. VICII0IB30BaHNE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS [Tl
OTIpeIeTICHUSI MOHOB METAJIJIOB PAa3HBIX CTEMEHEH OKUCIICHUS.
Pemenne THNOBBIX 3a7a4
Pacder noteHnumana 3aeKkTpoja o 3aIaHHbIM TapaMeTpam
Pacuet 3/IC rarpbBaHMYECKOTO JIEMEHTa
Pacdet paBHOBECHOW KOHILEHTPALIMU
[TocTpoeHne KpUBBIX MOTEHIIMOMETPUUECKOTO TUTPOBAHUS



PacueTt MaccoBoOU 10IH BelIeCcTBa
Omnpenenenue pH pactBopos, K.HA, Ks, Bumr .

BOITPOCBHI U3YYAEMBIE CAMOCTOSATEJIBHO

I/I3y‘lI/ITB BCC€ TCOPETUUYCCKUE BOIIPOCHI, U3JIOKCHHBIC II0 ﬂaHHOfI TEMC.

BOITPOCHI AJISA CAMOIIPOBEPKMU (xouTposmmpymbie komnerennuu OIIK-1,2,3,4,6)

» Kako# NpUHIIMKII JIEXHUT B OCHOBE IOTEHI[HOMETPUYECKOr0 METoJa aHanu3a?

» Kakue BuJbl HOTEHIUOMETPUH UCIIONb3YIOTCS B AaHAJIU3€ U HAa YEM OHU OCHOBAHBI?

* Ha3zoBuTe npuMeHsieMble B TOTEHIMOMETPUYECKOM TUTPOBAHUU PEAKLIUU U ONpeeisieMble
BeniecTsa. [IpenmyiiecTBa u orpaHuueHuUsI METO/A.

» KakuM TpeOOBaHUAM JIOJDKHBI yI0BJIETBOPATh UHAMKATOPHBIE JIEKTPOABI U JIEKTPOIbI
cpaBHeHUs? Oxapakrepu3oBaTh 3ekTposl [ u Il pona.

* HanumuTe ypaBHEHHs paBHOBECHH, ONpeIeNIAIONUX OBEJEHUE CTEKJITHHOIO 1
XJIOPCEPEOPSHOrO AIEKTPOAOB IPU NTOTEHIUOMETPUUECKOM ONpeAeaeHun pH?

* [louemy OOBIYHBIN MUJUIMBOJIBTMETP HEJb3S UCIIOIB30BATh Ul U3MEPEHUS 3/IC MIPU
MOTEHLIMOMETPUYECKUX ONPECIICHUSAX ?

* [louemy pH-meTpsl HeoOXxouMO KanuOpoBaTh? Kak ocymiecTsisiercss HacTpoili-ka pH-metpa?

» Kak onpezensercs TOUKa IKBUBAJIEHTHOCTHU MPU NOTEHIMOMETPUUECKOM TUTPOBAHUU?

* Yro takoe KOAPPHUIHUEHT CeIeKTUBHOCTU?

*  VYKaxuTe yCJIOBUs JIIsl COBMECTHOT'O OIIPEJEIICHUS JBYX U 00Jiee HOHOB B METO/IE
MOTEHLINOMETPUYECKOTO TUTPOBAHHUS.

*  OOBSACHUTE BO3MOXXHOCTh TUTPOBAHUS TaJIOT€HUI0B IIPU COBMECTHOM IPUCYTCTBHH.

» Kakoii B OyaeT UMeTh KpUBas TATPOBAHUS CMECH MOJMJIA U XJIOPUAA KU HUTpPaToM cepedpa
C cepeOpSHBIM UHIUKATOPHBIM 3JIEKTPOJIOM?

* Ot kakux (PaKTOPOB 3aBUCUT BEJIMYMHA CKayKa MOTEHIIMAala Ha MOTEHIMOMETPUYECKON KPUBOM?

» (C KakoH 1enblo pH noTeHuuoMeTpuyeckom onpenenennn CI° u I B pacTBop BBOAMTCS
Ba(NO3)> u Ba(CH3COO),?

6.2 KYJOHOMETPHUS (kouTpoaupymbie komnerenuuu OIIK-1,2,3,4,6)

Bomnpocsl, n3yuyaemsblie Ha jJekIUM (KOHTpoaupymblie komnerenuuun OIIK-1,2,3,4,6)

Teopernueckue ocHOBBI. 3akoH Dapasnes. CriocoOb! ornpeieieHus] KOJIMYecTBa neKkTpuuecTsa. [Ipsamas
KYJIOHOMETpHS U KyJJOHOMETPUYECKOE TUTpOBaHHE. KyJTOHOMETpHS ITPU OCTOSHHOM TOKE 1
IIOCTOSIHHOM IIOTeHIraje. BHENHAS U BHYTPEHHAS FeHEPALMs KYJIOHOMETPUYECKOTO TUTPAHTA.
TuTpoBaHHUE SJIEKTPOAKTUBHBIX U JIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OIpeiesieHne KOHEYHON TOYKH
TUTpOBaHus. [IpeumylinecTsa U OrpaHUYEHUs METOA KyJIOHOMETPUUECKOTO TUTPOBAHHUS I10 CPABHEHUIO C
JPYTUMHU TUTPUMETPUYECKUMHU METOAAMH.

BOITIPOCHI, U3YYAEMBbIE HA JIABOPATOPHBIX 3AHATHUSAX (koHTpOJMpYyMBbIE
kommnerennuu OIIK-1,2,3,4,6)

Omnpenenenne MaiablX KOJTUYECTB KHCIOTHI U MIEI0YH,aCKOPOMHOBOM KUCIIOTHI U JIp.

Pemienne Ttumnosbix 3ama4d 3akoH dapanes. Pacuer mapamMeTpoB i KyJTOHOMETPUYECKUX U3MEPEHUM.
Ornpezenenrie KOHIIEHTPALMHU PaCTBOPOBIO

Omnpenenenne Macchl ONPEEIeMOro BEIIeCTBa U MacCOBOM J10JIM BElIeCTBa.

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO



W3y4uuTh Bce TEOPETHUUECKHE BOIIPOCHL, U3JI0KEHHBIE MO JAHHOU TEMe.

BOITPOCHI JJIsI CAMOIIPOBEPKMU (konTposupymbie komnerenuun OIIK-1,2,3,4,6)

C kako# 1esbIo B siYeKe pa3AeliaioT KaTOAHOE U aHOAHOE MTPOCTPAHCTBO?

Yo takoe [1TIK u III'K meTonr1?

JlaTh CpaBHUTEIBHYIO OLICHKY MEJIHOTO U CEPEOPSTHOTO KYJIOHOMETPOB.

JI1s KakuX TUTIOB peaklUid MOKET ObITh HCIIOIB30BAHO KyJIOHOMeTpruueckoe TutpoBanue? IlpuBenure
IPUMEPBI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHMU (xoutposupymsie komnerenuun OIIK-1,2,3,4,6)

Bomnpocel, n3yuyaembie Ha jJekun (KOHTpoupymbie komnerenuuun OIIK-1,2,3,4,6)

CymHocTts MeTos1a. MHAMKaTOpHbIE 31eKTpoAbl. BeIOOp moTeHIMana HHAUMKATOPHOTO 3JIEKTPOoIa.
AMIIEpOMETPUUYECKOE TUTPOBAHUE C OJTHUM U JIBYMS IIOJIIPU30BAHHBIMU JIEKTpOJIaMu. Buabl KpUBbIX
TUTPOBAHUA.

Bomnpocel, n3yuyaembie Ha J1a00paTOPHBIX 3aHATHAX (KOHTPOoMpyMble komnerenuun OITK-
1,2,3,4,6)

*  AMIEPOMETPUYECKOE TUTPOBAHUE C OJJHUM FJIEKTPOJIOM.

= PemeHue THIIOBBIX 3a71a4

* BriOop noTeHMaNa st aMIepoMeTPHUECKUX OTpeIeTICHHMA

= Pacuer pe3ysibTaTOB aHAIN3a ISl aMIIEPOMETPUUECKUX ONIPEACICHUI

BOITPOCHI U3YYAEMBIE CAMOCTOATEJIBHO (xouTpoupymseie komnerenuun OIIK-
1,2,3,4,6)

BOIIPOCHI AJ51 CAMOITPOBEPKMU (konTpoaupymbie komnerenunu OIIK-1,2,3,4,6)

* Ha yem OCHOBaH METOJl aMIIEpOMETPUUECKOro TUTpoBaHus? M3006pa3ute BO3MOKHBIE (POPMBI
KPUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUSI.

* B yem npeuMylecTBa U HEJOCTAaTKU aMIIEpOMETPUUYECKOIO TUTPOBAHUS 10 CPABHEHUIO C
KJIACCHYECKUM TUTPOBAaHHUEM?

» Kakue 351eKTpo/ibl IPUMEHSIOTCS B METOJE AMIIEPOMETPUYECKOIO TUTPOBAHUSA?

" 3amuWTa MHAMBHyAJIBHOTO 33JaHUs U CAa4a KOJUIOKBUyMa.

BOITPOCHI K KOJUVIOKBUYMY "QJIEKTPOTUTPUMETPUYECKHUE METO/IbI AHAJIN3A
"(koHTpOIUpYMBbIe KoMneTeHnun OIIK-1,2,3,4,6)

* OOue NPUHIMIBI HOTEHIMOMETPUUECKOI0 aHAIN3A.

*  DJIEKTPO/Ibl, IPUMEHSIEMBIE B TOTEHIUOMETPUYECKOM aHAIU3E.

*  CTeKISHHBIN 3JIEKTPOJI, TEOPETUUECKUE OCHOBBI, YCIOBHS pabOTHI.

* JloHCENEeKTUBHBIE 3JIEKTPO]Ibl, OCHOBBI TEOPUU U NIPAKTUKHU

= [loreHmomMeTpruyecKoe onpeneneHne Beauununbl pH. DnekTpobl.

* Cnoco6sl ooHapyxenus KTT noTeHmoMeTpu4eckuM THTPOBAHUEM.



* JloTeHIMOMETPUYECKOE KUCIOTHO-OCHOBHOE THTPOBAHHUE.
* JloreHHMOMETpUYECKOE TUTPOBAHME TaJOre€HUIOB. IHIMKATOPHBIA 3JIEKTPOA.
* JIoTeHIIMOMETPUYECKOE OKUCINTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DJIEKTPOABI METOAA.
IIpumepsl onpeneneHui.
* OO0was xapakTepuCTUKa aMIIEpPOMETPUUECKOTO TUTPOBAHMSL. DIEKTPO bl MeToAa. Bubl
aMIIEpOMETPUUYECKUX KpUBBIX. [IprMeps! onpenenenui.
Kynonomerpuueckoe TutpoBanue. Cxema yctaHoBKU. OCHOBHBIE 3aKOHBI. [[puMepsI onpeneneHuii.

IIPUMEYAHHE: B KOJUTOKBUYM BXOJIUT 3alIUTA 8CeX TAOOPATOPHBIX pabOT IO JaHHOMY pa3ieny
U PEILLICHHUE PACUETHBIX 3a/a4.

MOAYJIb7 CHEKTPOCKOIIMYECKHUE (OIITUYECKHUE) METO/JbI AHAJIU3A
(kouTposmpymsblie komnerenunu OIIK-1,2,3,4,6)

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUMU (xkoHTpommpymbie komnerenunu OIIK-1,2,3,4,6)

CIIeKTp AJIEKTPOMArHUTHOTO U3ITy4eHUs. DHEprus (POTOHOB, YACTOTa, BOJHOBOE YHCIIO, JUTMHA
BOJIHBI; CBSI3b M@Ky HUMH; TEPMUHBI, CAMBOJIBI, €IUHULIBI u3MepeHus. CocTaBisionne BHyTPEHHEH
SHEPTUH YACTHI] U COOTBETCTBYIOIINE UM JHAMA30HbI 3JICKTPOMArHUTHOTO M3 TydeHHsI. OCHOBHBIC TUIIBI
B3aMMO/ICHCTBHS BEIIECTBA C U3IYYCHUEM: IMUCCHS (TEILIOBAsI, TFOMHHECIICHIIN ), TOTJIOIICHUE,
paccestaue. Kiaccupukanus CrieKTpOCKOITMYSCKUX METOJIOB TI0 TIPHPOJIC YACTHUII, B3AUMOICHCTBYIONINX C
U3Ny4yeHueM (aTOMHbBIE, MOJIEKYJISIpHBIE); XapakTepy mpoiiecca (abcopOIMOHHbIE, SMUCCUOHHBIE);
JUaTa30HY JIEKTPOMATHUTHOTO U3ITy9CHUSI.

Crnextpbl aroMOB. OCHOBHBIE M BO30YK/I€HHbIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKH COCTOSHUH.
DHepreTuyecKkre Nepexoabl, Mpasuiaa 0T0opa. BepoaTHOCTH 3JE€KTPOHHBIX MEPEXO0JI0B U BpeMeHa KU3HU
BO30Y’KJICHHBIX COCTOSHUN. XapaKTePUCTUKHU CIIEKTPaIbHBIX JIMHUMN: TIOJOKEHUE B CIIEKTPE,
MHTEHCUBHOCTbD, MOTYIIHUPHHA. [[pUunHbI yIIMPEHNs CIEKTPAJIbHBIX JTUHHM.

CrieKTpbl MOJIEKYJT; UX 0COOEHHOCTH. CXEMBI 3JIEKTPOHHBIX YPOBHEHM MOJIEKYJIbl. DJIEKTPOHHBIE,
KoJsiebaTeNnbHbIe U BpallaTelbHble CIEKTPbl MOJIEKYJI. 3aBUCMMOCTb BUJIa CIIEKTPA OT arperaTHOro
COCTOSIHUS BEILECTBA.

OCHOBHBIE 3aKOHBI UCITYCKaHMS U MOTJIOEHUS JIEKTPOMAarHUTHOTO n3iryueHus. CBA3b
AQHAJIMTHUYECKOTO CUTHAJIA C KOHIEHTpalUel ONpeaensieMoro KoMnoHneHTa. OCHOBHBIE CIIOCOOBI
OIpeZeNIeHUs] KOHIIEHTPALUH B CIIEKTPOCKONMYECKHUX METOAAX.

Amnmnaparypa. Crioco0pl MOHOXpOMaTH3aLlMK JIy4ucTOl 3Heprun. Kinaccuduxamus cnekTpaabHbIX
npuOOpPOB, UX XapaKTEPUCTUKU: AUCHIEPCHUS, pa3periatonias cnocoOHoCTh, cBeTocuia. [TpueMHnku
u3nydeHus: GoToAIMYIbCHUs, POTOIEMEHTHI, POTOYMHOKHUTEIH, TOTYITPOBOAHUKOBBIE TPUEMHUKH.
WNHcTpyMmenTanbhble moMexu. LlymMpl 1 OTHOIIEHHE CUTHAT — LIYM.

7.1 METOJbI MOJEKYJISIPHON ONITUYECKON CHEKTPOCKOITUM (KOHTpOIMpYMbIe
kommnerennuu OIIK-1,2,3,4,6)

Lenb: Ha ocHOBe 3HaHM TEOPUHU, TPAKTUKU U BO3MOXKHOCTEH a1COOLMOHHO-CIIEKTPOCKO-ITNYECKOT0
METO/Ia aHAJIU3a OBJIAJIETh TEXHUKOM pabOoThI Ha (POTOIIEKTPOKOIOPUMETPE, YMETH IPUMEHSTh

AIIEKTPOHHBIE CTIEKTPHI MOTJIOLICHUS IS MICHTU(PUKALIMY HEOPTraHUYECKUX COeIMHEHHI; BBIMOIHATh
KOJIMYECTBEHHOE OTpeiesieHue BelecTB (POTOMETPHUUECKUM, XpOMaTo-(hOTOMETPUYECKUM METOJaMHU.

Bomnpocekl, n3yyaemplie Ha JieKIUN (KOHTPoJMpyMmble komnerennuu OIIK-1,2,3,4,6)



[TpunnunuansHas cxema npubdopa. Knaccudukamnus anmapatypsl ¢ TOUKH 3peHUs crtocoba
MOHOXpoMatu3auu (poToMeTpsl, CIeKTpohoToMeTpbl). OCHOBHBIC IPUYUHBI OTKIOHEHUSI OT OCHOBHOTO
3aKOHa CBETOIOIJIONIEHUS (MHCTPYMEHTaIbHbIE U (PU3UKO-XUMHUUYECKHUE).

CBsi3b XHMHUYECKOU CTPYKTYPBI COCTUHEHUS C a0COPOIMOHHBIM CIIeKTpoM. CIIOCOOBI MOTyICHUS
OKpAIlIEHHBIX coeAMHEeHU. POTOMETpUYECKUE aHATTUTUUYECKHUE peareHThl, TpedoBanus K HUM. CriocoOsl
onpeJieJIeHUs] KOHLIEHTpauu BelecTB. 3MepeHne BhICOKUX, HU3KUX ONTUYECKHUX ITIOTHOCTEH
(muddepenmanbHbiil MeTo1). AHATM3 MHOTOKOMIIOHEHTHBIX cucTeM. CrieKTpopoTOMETpHs KaK METO/
MCCJIEIOBAHMS PEAKIM B pacTBOpax (KOMIUIEKCOOOpa30BaHMUs, MPOTOJUTUYECKUX, arperaiun),
COTIPOBOXKAAIOIINXCS U3MEHEHUEM CIIEKTPOB MOMIIOMICHUS. MEeTpoIornuecKkre XapakTepUCTUKH U
AQHAJTUTUYECKHUE BO3MOKHOCTH.

BOITPOCHI, U3YYHAEMBIE HA IABOPATOPHBIX 3AHATUAX (xoHTpoMpyMBbIe
komnerenunun OIIK-1,2,3,4,6)

KonmdectBenHsiil poTomerpudeckuii ananu3. Y cIoBusl OTOMETPUICCKOTO ONpeesieHUs (BHIOOD
(doTromMeTpUUyeCKON peakLuu, BEIOOP JAJIMHBI BOJIHbI, KOHLIEHTPALUU PACTBOPA U TOJIILUHBI
HOTJIOUIAIOIIETO €105, UCIIOJIB30BaHUE pacTBOpa cpaBHeHUs). OnpeesieHne KOHIEHTPaluu
aHaAJIM3UPYEMOI0 pacTBOpa: METOJ IPaJyupOBOYHOIO IpaduKa, METO] OAHOTO CTaH/AapTa, OIpeeeHIEe
KOHIICHTPAILIUH 110 MOJIIPHOMY KO3 (QHUIMEHTY MOTTIOMEHHS, METOI 100aBOK cTannapra. OnpeneneHue
KOHIIEHTPALMil HECKOJIBKUX KOMIIOHEHTOB IIPU UX COBMECTHOM IIPUCYTCTBUHU.

DoTOMETPUYECKOE ONPE/IEIIEHNE MEIU B BUJIE aMMHaKaTa.

doTomMeTpuyeckoe onpesiesieHre Mapradia B BI/ie lIepMaHraHara.

Pa3znenenune manpix xonndects xkenesa (I11) u Hukens Mmeronom OymakHOM XpoMmarorpaduu 1 UX
(doTomMeTpHuUecKoe OIpeesieHHe B 30HaX XpoMaTorpagum.

Pemienue THmoBBIX 32124 (KOHTpPoMpyMble komnerenuun OIIK-1,2,3,4,6)
e 3akoH byrepa — JlamOepra - bepa. Pacuer A, ¢, C.

e Pacuersl pe3ynbTaToOB aHAIKM3a IO TPATYUPOBOYHOMY TpadUKy, METOIOM 100aBOK U METOJ0OM
CpaBHEHUS

BOITPOCHI IJ51 CAMOITPOBEPKMU (konTposmmpymsbie komnerenunu OIIK-1,2,3,4,6)

» Kak npousBoasT BeIOOp CBETOGUIBTPA IPH (POTOMETPUUECKUX U3MEPEHUSIX ?

» Kakue 3akoHbI (POTOMETPUHU UCTIONB3YIOTCS B aHaIH3e?

= KakoBa CBA3b MEXIYy ONTUYECKOMN MIIOTHOCTHIO M MIPOITYCKaHUEM pacTBOpa’?

» KakoB ¢u3nveckuil CMbICI TepMHUHA "MOJIApHBIN K03 durent noramenus"? Kak ero
paccuuTarh?

» Kak MaTemMaTHuecKu CBs3aHbl 1IKaJla IPOIyCKaHWs U oNTHUYeCKas I1oTHOCcTh POKa?

» Kak ycTpaHsoT BIMsHUE BOCCTAHOBUTENEH NP (OTOMETPHUUECKOM ONpeAeTICHUH MapraHia B
Bujae MnOy™ ?

» Kak ycTpaHUTh MELIAIOLIEE BIUSHUE JKEJI€3a IPU ONPECIICHUN MapraHiia B CTasx?

» [louemy npu omnpezaesnieHnn Maprania B Bujge MnOs~ peaknuro BeAyT B MPU-CYTCTBUU (HOChHOpHOU
KHCIIOTHI?

* B ueMm cymHocTh XpomMaTorpaduueckoro MeToaa aHaiausa’?

» Knaccudukanus BUI0OB ¥ pa3HOBUIHOCTEH XpoMaTOrpauueckoro MeToa: o MeXaHu3my
pacripesiesIeHus BeleCTBa MEX 1y ABYMs (azaMu — MOJIEKYJIsIpHast Xpomarorpadus u
XeMOCOPOIIMOHHAS; 10 TEXHUKE OCYIIECTBICHUS XpOMaTOrpauuecKoro mporecca B
3aBUCUMOCTH OT HallPaBJIEHUs ABMKEHUSI TOJABUKHOMN (a3bl.

* [IpuHIUIBI HOHOOOMEHHOHN M 0Cal0YHON XpoMaTorpaduH.

» [IpuHIMIBI pactipeeTuTeILHON XpoMaTorpaduu.



* JlomydyeHue xpomaTorpaMm Ha Oymare u UX aHaJIH3.

* 3HaveHHEe XpoMaTorpaUuecKoro METo/Ia aHAIM3a B AHATTUTHYCCKONH XUMHUHU.

» [IpuBeaute npuMepbl MPUMEHEHHS pacHpeleIUTeNbHON XpoMaTorpaguu Ha Oymare Jist
paszzeneHus OJIM3KUX M0 XUMUIECKIM CBOMCTBAM 3JIEMEHTOB U C IIEJIbIO aHaIH3a (Harpumep, s
pas3ziesieHus: OpraHMYeCKUX COSAMHEHUN).

»  DoTOMETpPHUECKUE PEAKINH, JISKAIUE B OCHOBE OIPEICTICHHSI HUKEIS U Kelie3a. Beioop
ONTUMAJILHBIX YCIOBUI OMpeesIeHusI.

7.2 METOJbI ATOMHOM OIITUYECKOM CHEKTPOCKOIINHU (KOHTPOJIHPYMBIe
kommnerennuu OIIK-1,2,3,4,6)

Bonpocel, n3yyaemplie Ha Jekuun (KOHTpoupymblie komnerenuuu OIIK-1,2,3,4,6)

ATOMHO-3MHCCUOHHBINA MeTo. [[puHIMnuanpHas cxeMa aTOMHO-3MHUCCHOHHOIO CIIEKTPOMETpA.
Hcrounuku aroMu3amnuu 1 Bo30YyKaeHUs (ATOMHU3aTOPbI): JIEKTPUUECKHUE pa3psiibl (IyroBble, HCKPOBEHIE,
MOHIKEHHOTO JIABJICHHUS ), TUIAMEHA, TJIa3MEHHbIE HCTOYHUKH (T1J1a3MOTPOHBI, UHIYKTUBHO CBSI3aHHAs
m1asma), jgasepbl. IX OCHOBHBIE XapaKTEPUCTUKU: TEMIIEpATypa, COCTaB aTMOC(EPb aTOMU3ATOPA,
KOHLIEHTpaLUs 3JIEKTPOHOB.

Metoxa tutameHHO#H GoToMeTpuu. PU3nUecKre 1 XUMHYECKHIE MTPOIECCHl B aTOMU3aTOpaXx.
CrnexTpanbHble U PU3NKO-XUMUYECKUE IIOMEXH, CIOCOOBI MX ycTpaHeHUsl. OCOOEHHOCTH MOATOTOBKU
poObl U €€ BBEICHUS B aTOMM3aTOPBI pa3IMuHOro Tumna. KauecTBeHHbIN 1 KOJTMYECTBEHHBIN aHaIu3
ATOMHO-3MHUCCHOHHBIM METO1I0M. MeTpOoJoruyeckre XxapakTepuCcTUKU U aHAJTTMTUYECKUE BO3MOKHOCTH.
Bomnpocsl, n3yuaemeie Ha 1abopaToOpHBIX 3aHATHAX (3uaca)

[InamenHo-poToMeTpryecKoe OnpeeeHne HaTpUs U Kajusl B IPUPOJHBIX BOJIaX METOJIOM
IpagyupoOBOYHOrO rpaduka.

7.21 ATOMHO-ABCOPBIIMOHHBIA METO/ AHAJIU3A (KOHTPOIMpYMble KOMIETeHIHH
OIIK-1,2,3,4,6)

Bonpocsl, n3yyaembie Ha JieKIHH (KOHTpoupyMmbie komnerenuun OIIK-1,2,3,4,6)

[TpuHIMNMaTbHAS CXeMa aTOMHO-a0COPOLIMOHHOTO CIIEKTpOMeETpa. ATOMU3ATOPHI (TIJITaMEHHBIE U
HeIulaMeHHbIe). McTouHNKY n3yyeHus (JamIbl ¢ MOJIbIM KaTo/l0M, UCTOYHUKH CILIOLIHOTO CIEKTpa,
Ja3epsl), UX XapaKTEPUCTHKH.

CrnektpanbHble U PU3NKO-XUMUYECKUE TIOMEXH, CIOCOOBI UX ycTpaHeHus. Bo3moxHocTH,
JIOCTOMHCTBA U HEJOCTAaTKU METOJ1A, ET0 CPABHEHHE C AaTOMHO-3MHUCCHUOHHBIM METOJIOM.
MeTposiornueckue XapakTepruCTUKH.

BOITIPOCHI, U3YYAEMBbIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpOJMpYyMBbIe
kommnetennuu OIIK-1,2,3,4,6)

ATOMHO-a6COp6LII/IOHHOC OMPCACIICHNUEC MCIHU B BJICKTPOJIMTAX

BOITPOCHI U3YUAEMBIE CAMOCTOSATEJIBHO (xouTposupymbie komnerenuun OIIK-
1,2,3,4,6)

* B geM cocTosST 0COOEHHOCTH METO/1a TUTAMEHHOH oTomMeTpun?

*  OOBSCHUTE MPUHITUI BOSHUKHOBEHHUS TUIAMEHHO-OMUCCHOHHOTO CIIEKTpa?

* Or kakux ()aKTOPOB 3aBUCHUT BETMYNHA AHATUTUYECKOTO CUTHANIA B (DOTOMETPHH IIJIAMEHH, B
KaKOM BHUJIE €ro MoJy4aroT?

»  Kakue XUMHYECKHE JIEMEHTHI MOKHO OIPENEATh METOA0OM (POTOMETPHUH TIIaMEeHU?



* Kakumu npeumyniecTBaMu 00J1a1aeT METO]] INIAMEHHOM (DOTOMETpUH 110 CPaBHEHUIO C
XUMHYECKMMH MeTo1aMu?

* Haueprure cxemy yCTpOICTBa J1aMIIbl C MOJIBIM KaTOJOM, YKa)KUTE IPUHLIUI AEHCTBHSL.

» KakoBa poJib IJIaMeHH IPU aTOMHO-a0COPOIIMOHHBIX OIpEaeIICHUX ?

* [louemy B aTOMHO-a0COPOLIMOHHOM CHEKTPOPOTOMETPE HE UCIIOIB3YETCSI HCTOUHUK CILIOLIHOIO
cera’?

» Kak oxapakTepu30BaTh 4yBCTBUTEIBHOCTh AaTOMHO-a0COPOIIMOHHOIO OIIpeaeIICHUs?

= Jlns yero HEOOXOAMMBI CTaHIAPTHBIE PACTBOPHI?

SAIUTA UTHAUBUAYAJIBHOI'O 3AJJAHUA U CIAYA KOJIVIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/IbI AHAJTH3A'" (KOHTpOJMpPYMbIe
komnerennuu OIIK-1,2,3,4,6)

*  OOmme TPUHIUMIBI ONITHYECKUX METOI0B aHainu3a. Kimaccudukaius MeTo10B.

"  DJEeKTPOHHBIE CIIEKTPHI MOJIEKYII, UX OCOOCHHOCTH.

* 3aKOHBI MOTJIOMICHUS JIEKTPOMArHUTHOTO U3TyUCHHUS.

» (OOweauHeHHbIH 3aKoH byrepa-JlamGepra-bepa, rpanuiibl ero npuMeHEHHs.

= (Crneactusi u3 00bEIMHEHHOTO 3aKOHA. BO3MOXHOCTH OIpEeIICHHs IBYX OKpa-IICHHBIX BEIICCTB
IIPU COBMECTHOM MPUCYTCTBUH.

* lcTuHHBIE U KaXyIIHecs OTKIOHEHUs OT 3akoHa byrepa-Jlam6epra-bepa.

*  MosipHblif K03((HUIIUEHT MOMJIOMIEHUS ANEKTPOMArHUTHOTO U3JIYUYEeHUS — Me-pa
YYBCTBUTEIBHOCTH CIEKTPOPOTOMETPUUECKUX METOI0B. VICTUHHBIE U yC-JIOBHBIE 3HAYEHUST MOJI.
Kod(duUIlMeHTa MOTOMIEHHUS.

»  XuMHYecKHe ycIoBHs poToMeTpudeckoro ananusa. Binusaue pH pactBopa, KOHLIEHTpaluu
peareHra u ap.

= @usnueckue yciaoBusi (HOTOMETPUUYECKOTO aHATU3A.

*  CnocoObl onpeeneHus] KOHIIEHTPAINH, UCTIONb3yeMble B (DOTOKOIOPUMETPU-YECKOM aHAIIU3e.

* 3anaym, penraeMble METo1aMi (POTOMETPUUIECKOTO aHAIH3a.

* T ubpuaHbit XpoMaTohOTOMETPUUECKUN aHATU3, €r0 MPUHIIUIIBI.

* ChexTpsl aTOMOB, UX XapaKTEPHUCTHKA.

* CymHoCTbh METOJa SMUCCUOHHON CIIEKTPOCKOIUH MJIAMEHHU.

» [lnams Kak UICTOYHUK aTOMHU3AIMU U BO30YK/I€HUS. XUMHUYECKUE PEAKIIMHU B TIJIaMEHaX.

» [IpuHnunuanbHas cxema MIaMeHHOTro (GoToMeTpa.

» 3amaum, penraeMbie MeToiaMu (poromeTpuu TiaMeHu. ICTOYHUKH OIIMOOK.

»  CymHOCTh METO0/1a aTOMHO-00COPOIIMOHHOTO aHAIH3a.

» [IpuHnunuanpHas cxemMa aTOMHO-a0COpPOIIMOHHOTO aHAJIH3a.

* 3agauu, penraeMbple METOJaMH aTOMHO-a0copOIIMOHHOTO aHanu3a. [lorpen-HocTH U OrpaHYeHUs
METO/JIOB.

IIPUMEYAHUE: B KOIIIOKBUYM BXOJIUT 3aIIUTa 6CeX TAOOPATOPHBIX pabOT MO JaHHOMY pa3Jieny
Y pEIIEHNE PACYETHBIX 33]1a4.

KYPCOBASA PABOTA (koutposmpymbie komnerenunu OIIK-1,2,3,4,6)

B derBepTOM cemecTpe MpH BHINOTHEHHH JTA0OPATOPHBIX 3aHATHH TJIAaBHOE BHUMAHUE YAETSAETCS
pacIIMpPEeHNI0 HaBBIKOB aHAJIMTUYECKON paboOThl M JaibHeHIIeMy yCBOCHHUIO (DyHAaMEHTaJIbHBIX OCHOB
AHATUTUYECKOW XUMHH. 3aKITIOYUTEIBHBIM JTAllOM SBISIETCS BBITIONHEHUE KYPCOoBol pabomsl —
MIPOBE/ICHUE KAYECTBEHHOTO M KOJWYECTBEHHOTO aHajau3a o0paslia BemecTBa (CMECH BEIIECTB),IIPOOBI
BO/bI( BOJOIPOBOAHOM, MUHEPAIBHOW, MPOMCTOKOB M T.H.).. /sl €ro BBINOJHEHUS CTYAEHTY Aaercs
auTeparypa W METOJWKH aHajgu3a. [eMbl KypcOBBIX pPaboT yTBepkmaroTcs kadeapoit. Ortder mo
KypcoBO#l paboTe JOMKEH CcoaepkKaTh MOAPOOHOCTH aHamu3a ¢ HAOMIOJEHUSMU M 3aMEYaHUSIMHU



crynenTta.. OT4eT paccMaTpuBaeTCs Kak KypcoBas paboTa, 3amuiias ee B ayJMTOPUH CTYJCHT OTBEUAET
Ha TEOPETUYECKHUE U MPAKTHUYECKUE BOIIPOCHI.
[Tpu oopmaeHun paboOThI TOJDKHBI OBITH OTOOPA)KEHBI CIICIYIONINE TAIbI:
1. Ilenb ucciemoBaHus
2. KauecTBeHHBIN aHAIN3 00BEKTA

» Xon u pe3yJIbTaThl KAUECTBEHHOTO aHaIn3a, 0(hOpMIICHHBIC B BUJIE TAOJIHIIbI;

* BbIBO/I 0 XapakTepe aHaTu3upyeMOoro odpasiia.
3. O630p nUTEpaTYypHI.
B 00630pe nmurepaTypbl NPUBOIATCS KOJTWYECTBEHHBIE METOIBI ONPECIICHUS aHATHU3UPYEMOTO
o0pasiia co CChIKaMUu Ha UCIOJIb30BAHHBIC JINTEPATYPHBIE HICTOYHUKH.
4. DKcriepUMeHTaIbHAs YacTh:

* CxeMa KOJIMYCCTBCHHOI'O aHAJIN3a.

* PacueT u pe3ynbTaThl B3BEHIMBaHUS 00pa3iia.

* MeTouka pa3yioKeHus: U PaCTBOPEHHUs 00pasiia.

* MeToauka THTPUMETPUICCKOTO ONPE/ICTICHUS; TPUTOTOBIICHNUE PACTBOPOB, CTaHIapPTH3a-

LU, pe3YyJIbTaThl TATPOBAHUS, PACUET COJAEPIKAHUS OMPEILISIEMOTO 3JIEMEHTA(0B).

5. 3axmouenue. O0001IEHNE Pe3yNbTaTOB aHAN3A.
6. Criucok nuTeparypsl.

Otuer paccmaTpuBaeTcs Kak KypcoBas pa0oTa, 3alMilas €€ B ayJUTOPHH CTYIEHT OTBEYaeT Ha
TEOPETUUECKHUE U MPAKTUIECKUE BOIIPOCHI.

6.MerToanueckue MarTepuasibl, OINpeAeJAIOlINe NPOUeAYPbl OLEHUBAHUA 3HAHMH,
YMEHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJbHOCTH:

[Ipy moAroToBKE K 3K3aMEHY OOyYarolmuMcs IeJIeCO00pa3HO HCIOIb30BaTh MaTEepPUAIbI
JCKIHUHA, y4eOHO-METOUYECKUE KOMIUJIEKCH, HOPMATHUBHBIE TOKYMEHTBHI, OCHOBHYIO H
JOTOJTHUTENBHYIO JINTEPATYPY .

Ha sk3amen BbIHOCHTCS MaTepuand B oObeMe, MpeayCMOTPEHHOM padodeil mporpammoi
y4eOHOM AUCLMIUIMHBI 32 CEMECTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOM / yCTHOU (hopMme.

[Ipu mpoBeneHnn sK3aMeHa B MUCHbMEHHOW (YCTHOI) ¢dopme, BeAylIUil MpernoaaBaTellb
COCTaBIIIET AK3aMCHAIIMOHHBIC OMJICTHI, KOTOPHIC BKIIIOYAIOT B CeOs: TECTOBBIC 3aJIaHMS;
TEOPETUYECKUE 3aJaHus; 3aa4l UK cuTyauuu. @opMyIupoBKa TEOPETUUECKUX 3aJaHUs
COBIaJIaeT ¢ (POPMYJTUPOBKOM TMEPEUHSI IK3aMEHAIIMOHHBIX BOIPOCOB, JTOBEJAEHHBIX 10
CBEJICHUSI OOydYarolMXCcsl HaKaHyHE SK3aMeHalMoHHOW ceccuu. CojepaHue BOIMPOCOB
OJIHOTO OWjIeTa OTHOCHUTCS K Pa3IMYHBIM pa3zjenaM IporpaMMmbl ¢ T€M, 4TOOBI Oojee
MIOJIHO OXBATUTh MaTepuaj yueOHOU TUCITUTIIINHBIL.

B aynurtopuu, riie mpoBOAUTCSA YCTHBIA 3K3aMEH, TOJIKHO OJHOBPEMEHHO HAXOIUTHCS HE
OoJiee IIECTH CTYJACHTOB Ha OJIHOTO IperojaBarelis, MPUHUMAIOIIEero s3k3ameH. Ha
MOATOTOBKY OTBETa Ha OMJIET Ha dK3aMeHe OTBOAUTCS 40 MUHYT.

[Ipu poBeeHNN TMCBMEHHOTO YK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesyibrar ycTHOrO (MMCHBMEHHOT0) 3K3aMEHA BRIPAKAETCS OLIEHKAMU:



Ouenka «omauunon— om 91 0o 100 6an06 — TeOpETUIECKOE COJIEP>KAHUE KypPCa OCBOCHO
TMIOJTHOCTBIO, €3 TIPOOEIOB, HEOOXOIMMBIE TIPAKTHYECKHE HABBIKK PAOOTHI C OCBOCHHBIM
MarepuanoM cpopMupoBaHbl. Bee npeaycMoTpeHHbIE TPOrpaMMoit 00yUYeHHs yUeOHbIE 3aJaHNsT
BBITIOJTHEHBI, KAYECTBO MX BBIIIOJHEHUSI OLIEHEHO YMCIIOM OaIIIOB, OJIM3KUM K MakcumaibHoMY. Ha
9K3aMEeHe CTY/ICHT ISMOHCTPUPYET TITyOOKHE 3HAHUS MPETyCMOTPEHHOTO TPOrpaMMOi MaTeprara,
YMEET YETKO, JJAKOHUYHO U JIOTHYECKH TTOCIIEZI0OBATENIbHO OTBEYATh HA TIOCTABJICHHBIE BOTIPOCHL.

Ouenka «opouton —om 81 0o 90 6an06 — TeOpPETUIECKOE CONIEPKAHNE Kypca OCBOCHO,
HEOOXOMMBIE MPAKTUYECKUE HABBIKK PA00THI CHOPMHUPOBAHBIL, BHINOIHEHHBIE YUEOHBIE 33 /IaHUST
coziepKaT He3HAUUTeNbHbIE OIMOKY. Ha sK3amMeHe CTyIeHT IeMOHCTPUPYET TBEPIOE 3HAHUS
OCHOBHOTO (IIpOrpaMMHOI'0) MaTepHalia, yMEeT YeTKO, IPaMOTHO, O€3 CYIIECTBEHHBIX HETOUHOCTEN
OTBEYaTh HA MOCTABJIEHHBIE BOIPOCHI.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TEOPETUYECKOE COJEPIKAHUE
Kypca OCBOEHO HE TIOJIHOCThIO, HEOOXOJUMBbIE MPAKTUYECKUE HaBBIKHM pabOThI
c(hopMHUPOBAHBI YACTUYHO, BHIIIOJIHEHHbIE YUEOHbIE 3a/laHUsI COJIEpKaT IpyOble OIHUOKH.
Ha sk3amMeHe CTyneHT NEMOHCTPUpPYET 3HAHHE TOJBKO OCHOBHOTO MaTepuasa, OTBETHI
c1ab0 apryMeHTHUPOBaHBI,

COACPKAT HCETOYHOCTH, HapylmiceHa II0CJICAOBATCIIbHOCTD

H3JI0OKCHUS MaTCpualia

Ouenka «neyooeniemeopumenvno) — om 36 0o 60 6an1106 — TEOPETUUECKOE COICPIKAHUE
Kypca He OCBOEHO, HEOOXOJUMbIE MPAKTHUECKUE HABBIKK PabOThI HE CHOPMUPOBAHBI,
BBITIOJIHEHHBIE YUEOHBIC 3aIaHHS COJIEPKAT IPyObIe OITMOKH, TOMOJHUTEIbHAS
caMOCTOsITeNIbHAs paboTa HaJl MAaTEPUATIOM Kypca HE MPUBEJIET K CYIIECTBEHHOMY
MOBBINICHUIO KaYECTBA BHITIOJHEHUS YUeOHbIX 3a1anuii. Ha sk3aMeHe cTyneHT
JIEMOHCTPUPYET HE3HAHUE 3HAYUTEIHLHOM YacTH MpOrpaMMHOI0 MaTepuania,
CYIIECTBEHHBIC OITMOKHU B OTBETAX Ha BOMPOCHI, HEYMEHUE OPUECHTUPOBATHCS B
MaTepualie, He3HAaHNUE OCHOBHBIX MOHATUN JUCITUTITMHBI

Tabamua 7. Pe3yJbTaThl 0CBOCHUA Y4eOHOM IMCUUILIMHBI, OJJIEKALNE IPOBEPKe

Koo u Buo oyenounozo
Pezynomamut HaUMenosanIe OcHognbie nokazamenu mamepuana,
obyuenun UHOUKAMOPOE ouenxu obecneuusarujue
(komnemenyuu) docmudiceHun pe3yibmamog 00yuenus Dopmuposanue
KomnemeHnyuu Komnemenyuil
OIIK-1 Cnocoben OIIK-1.1. 3HaTBh: METOAB! BBIABICHUS | IPAKTHUECKOE
aHaIU3UPOBATH U Cucremarusupyer u Hu dbopMynMpoBaHus | 3aHATHE,
UHTEpIpeTHpoBary | AHATH3UPYCT aKTyaJIbHBIX Hay4HBIX | JabopaTopHas
Pe3yTIbTaThI pe3yyIbTaThl npoGieM B 0671aCTH XUMHK | paboTa,
XUMHUYECKHX
XUMHUYECKHX 5 TECTUPOBAHUE,
9KCIICPUMCHTOB Ymers: Boinonsenue pador
9KCIEPUMEHTOB, 6 P . p KOHTPOJIbHAS
HaOIro1eHu 1 Ha DTIOACTHII, 11O TIOHCKY SKOHOMUHHBIX M| haGora, sKk3aMen
a U3MEPEHMUI, a TAKKE P ’




U3MEPEHUU

pE3yJIbTaThI 3 EKTUBHBIX MeToJ10B | TunoBble
pacveToB CBOMCTB IpOU3BOJACTBA OLICHOYHEIE
BCILCCTB U HAHOCTPYKTYPHPOBAHHBIX MaTepHuabl 15
Marepnanos KOMIIO3HIIHOHHBIX YCTHOT'O OIpoca
MaTepuajioB ¢ 3aJaHHBIMHU | (paszmen S );
CBOMCTBaMH
TUTIOBBIC
Buaaners: Omnpenenenue | TECTOBBIC 3a1aHUS
COOTBETCTBUS (pazmen 5)
HaHOCTPYKTYPUPOBAHHBIX OneHouyHbie
KOMITO3UIIMOHHBIX MaTepuabl i
MaTepuaJoB C  HOBBIMHU | CAMOCTOSITENbHOM
CBOWCTBAMH TEXHHYECKOMY | paOOTHI (TUTIOBBIC
3aJaHuI0; AHAINW3 TPHYUH | 33/1a4M pa3zen
HECOOTBETCTBUSA 5.);
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuagoB  TpeOOBaHUSIM
norpeburens u pa3paboTka
TIpeII0KEHU I o ux
MIPE Iy TIPEKICHHUTO u
yYCTpaHEHUIO
OIIK-1.2. 3nartb: CTangaprsl, MPaKTUYECKOE
[Ipennaraer TTOJIOKCHUSI, UHCTPYKIIUU U | 3aHSITHE,
HUHTEPIPETALIMIO Jpyrue pyKOBOJSIINE nabopatopHast
pe3ysIbTaToB MaTepuabl 1o pabora,
COOCTBEHHBIX TEXHOJIOTHYECKOU TECTUPOBAHUE,
OKCIICPUMCHTOB U MOJArOTOBKE POU3BOJCTBA KOHTPOJIbHAsS
pacteTHO- pabora, 3K3aMeH
TEOPETHIECCKUX YMmeTh: AHAJIIN3UPOBATH THUIOBEIE
pabor ¢ TOJYHEHHBIC PE3YIBTATHI U | oo
UCTIOJIb30BaHUEM OTIPEACISATh ONTUMATbHBIE MATEPHAILL A
TEOPETUIECKHIX TEXHOJIOTHYECKHE YCTHOTO OMpOca
OCHOB napameTpsl mporecca (pasmen 5 );
TPAAUIIMOHHBIX U IpOMU3BOACTBA Biaagern:
HOBBIX Pa3/iCJIOB HaBBIKAMH MTPOBEICHUS THUIIOBBIC

XUMHUHN

SKCIEPUMEHTA 1O 3aJJaHHOU
METOIUKE

TECTOBBIE 3aJaHUS
(pazmen 5)
O1eHOYHEIC
Marepuaibl st
CaMOCTOSITEILHOMI
paloThI (TUIIOBBIE
3a/1auu pa3zen
5.);




OIIK-1.3.
®opMynupyer
3aKIIIOYCHUS U
BBIBOJIBI 110
pe3yabTaTaM aHaiau3a
JUTEPATYPHBIX
TaHHBIX,
COOCTBEHHBIX
IKCTIEPUMEHTAIBHBIX
Y pacyeTHO-
TEOPETHYECKUX PadoOT

3HaTh:

Ymernb: CocTaBISTh
OTIMCaHUs TTPOBOTUMBIX
HUCCIIEIOBAHUN U
aQHAIM3UPOBATH UX
pe3yabTaThl

Biaiern: HaBbIKAMH
o opMIICHUS JTOKATEHOM
JOKYMEHTAITUH 110 TIOJI00PY

MPaKTUIECKOE
3aHSATHE,
nabopaTopHas
pabora,
TEeCTUPOBaHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnoseie
OLICHOYHbBIE
MaTepHAIIBI JIS
YCTHOTO OTIpOca

TEXHOJIOTHIECKHIX
XUMUYECKON TapamMeTpoB (paznen S );
HaIpaBJIEHHOCTH
TUTIOBBIC
TECTOBBIE 3aJJaHUS
(pazmen 5)
OrneHouHbIC
MaTepuabl i
CaMOCTOSITETTbHOM
paboTHI (THIIOBBIC
3a/1auu pas3zen
5);
OIIK-2 Cnocoben OIIK-2.1. PaGotaer ¢ | 3HaTh: M TOHUMATh POJIb | IPAKTUYECKOE
OPOBOAHUTH C XAUMHAYECKUMU XUMHUYECKUX CUCTEM B | 3aHATHE,
codmoneHneM BEII[ECTBAMH C COBpPEMEHHBIX naboparopHas
HOPM TEXHUKH
COOIOZICHUEM HOPM | MCCIIEOBAHUAX Kak | pabora,
0€30MacHOCTH
N — TEXHUKHU MOBBIINICHHBIX ~MCTOYHUKOB | TECTHPOBAHUE,
OKCIIEPUMEHT, 0€30I1aCHOCTH KpaTKOBPEMCHHBIX KOHTpPOJIbHAA
BKIIIOUasi CHHTE3, aBapUITHBIX U | pabota, FK3aMeH
aHallnus3, u3y4e- JIOJITOBPEMEHHBIX Tumosnie
HUC CTPYKTYPBI CHUCTEMATUYECKUX OLICHOYHBIE
. BO3JICHCTBUI HA YeNOBEKa M | MaTepUabl s
CBOMCTB
OKPY’KaIOIIIYIO Cpery; CTHOTO OIpoca
BEILLECTB U Py HIYIo Cpeay: Y p
MaTepuasoB (pasnen 5 );
pHAIIOB, OCHOBHBIE HOPMBI TEXHUKH
HCCICOBAHNE 0e30MacHOCTH MpU paboTe B | THIIOBBIC
IIPOIECCCOB € X 1ab0PaTOPHBIX YCIOBHUSAX; TECTOBBIC 3aaHuUs
y4acTHEM (paszen 5)
CIOCOOBI 3aIUTHI
m O1neHOYHbBIE
MepcoHanma OT BO3MOXHBIX
p . MaTepuabl 1Jis
MOCIEACTBUN  XUMHYECKHX .
f[ CaMOCTOSITETTbHOM
aBapuii B  J1aOOpPaTOPHBIX

paboTHI (THIIOBBIC




YCIOBUAX

YmMmern: OILI€HUBATH
MMOCIEACTBUA  BO3JEHCTBUSA
Ha  4YellOBeKa  BPEIHBIX,

OINNACHBIX W TOpaXAIOIINUX
(akTopoB

Baanernb: HaBBIKAMH
paboTel ¢ XUMHUYECKUMHU
peakTHBaMu u

(U3HYECKUMU YCTaHOBKAMH
C  COOJIOJIEHUEM  HOPM
texHuku 6e3omnacHoctu (Th)
U TpcOOBaHMUH  OXpaHBI
Tpyaa (OT) B
1a00paTOPHBIX YCIOBUSIX

3a7auu pasen
5.);

OIIK-2.2. IIpoBoaut
CHHTE3 BEIICCTB U
MaTepHuaoB pa3HOU
TIPUPOIBI C
HCIIOJIb30BAHUEM
MMEIOIINXCSI METOINUK

3HaTh: METOJbI IIOJYUCHUA,

UICHTHPUKAITUT u
WCCIIEeTOBaHUS CBOWCTB
BEILIECTB (Matepualos),
CTaH/IapPTHHIE METO/IbI
o0paboTku pe3yabTaToOB
IKCIIEPUMEHTA

YMmerh: IUTAHUPOBATh
DKCIIEPUMEHT Ha OCHOBE
aHaJIn3a JUTEPATyPHBIX

JaHHBIX, aHaJII/I3I/IpOBaTI) u
000011aTh
IKCIIEPUMEHTA,

pe3yJbTaThl

(hopmMyITHUpOBaTh BBIBOIBI

Baagers: HaBBIKAMHU
IUTAHUPOBAHUS, aHAIW3a U
000011eHN A

IKCIIEPUMEHTA

pe3yNbTaToB

MPAKTHYECKOe
3aHATHE,
nabopaTopHas
pa0ora,
TECTHPOBAHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnossie
OLIEHOYHBIE
MaTepHabl 11
YCTHOTO ONpoca
(paszen 5 );

THUIIOBBIE
TECTOBBIC 3aJJaHUs
(paznmen 5)
OneHOYHbIE
MaTePHAITBI JIS
CaMOCTOSITEIbHOU
paboThI (TUIOBBIE
3aJ1auM pas3zel

5.);




OIIK-2.3. IIpoBoaut
CTaHJapTHBIC
oTieparyu JJIst
OTIpeIeIICHUS
XHUMHYECKOTO U
¢dazoBoro cocrasa
BEILIECTB U
MaTepHalioB Ha MX
OCHOBE

3HATh:

Ymern: BoinoiaHsaTe
9KCIIEPUMEHTAIIbHBIE
paboThI 10 ONPECTICHHIO
(U3UKO-XUMHYECKHIX
XapaKTePUCTHK BEIIECCTB U
MaTepuasoB

Baanern:
I/IHCprMeHTaJIbHHMI/I
METOJIaMH aHaJIk3a COCTaBa
U CTPYKTYpPBbI BEIIECTB U
MaTepuaioB

MPAKTUIECKOE
3aHSATHE,
nabopaTopHas
pabora,
TECTHUPOBAHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnoseie
OIICHOYHBIE
MaTepUabl IS
YCTHOTO OMpoca
(pazzen 5 );

THTIOBBIC
TECTOBBIC 3a[aHHS
(pazmen 5)
OreHoYHbBIE
MaTepuabl i
CaMOCTOSITETTbHOM
paboTHI (THIIOBBIC
3a/1auu pa3zen
5);

OIIK-3 Cnocoben
HpI/IMeHﬂTB
pacyeTHo-

TEOPETUUECKHE
METOJIBI IS
M3Yy4Y€HUs CBOWCTB
BEIIECTB U
MIPOIIECCOB C UX
y4acTHEM C
HCIOJIL30BaHUEM
COBPEMEHHOM
BBEIYHCIINTETEHON
TEXHUKHU

OIIK-3.1.
[Ipumenser
TEOPETUUECKHUE U
MIOJIyOMITUPUYECKHE
MOJIEJIN NIPU PEIIECHUH
3a/1a4 XUMUYECKON
HaIlpaBJIECHHOCTH

3HATB: METOJIbI
MaTeMaTHYECKOI0 aHalIu3a
u MOJICIIUPOBAHUS,
TEOPETUUECKOTO 51
AKCTIEPUMEHTAIIBHOTO
HCCICIOBAHUS

YMmerh: HUCIIOJIL30BaTh

OCHOBHBIC 3aKOHBI
eCTeCTBeHHOHay‘-IHI)IX
JACIIUIUINH B
npodeccroHanbHOI
JESITeJIbHOCTH, MTPUMEHSTh
METOJBl MaTEeMaTHYECKOrO
aHaJIM3a M MOJICITUPOBAHUS,
TEOPETUIECKOTO "
3KCHepI/IMeHTaHLHOFO
WcCae0OBaHus; paboTarh ¢
KOMITBIOTEPOM Kak
CpPEeACTBOM yIpaBJICHUS

uHpopmanuein

MPAKTHIECKOe
3aHATHE,
nabopatopHast
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabota, sK3aMeH
Tumnossie
OLICHOYHBIE
MaTepuabl IS
YCTHOTO OTIpoca
(pasgen 5 );

TUTIOBBIC
TECTOBBIE 3aJaHUS
(pazmen 5)
OueHouHbIe
MaTepuabl i
CaMOCTOATENbHON
paloThI (TUIIOBBIE
3a/1auu pa3zen




Baagerb:  cnocoGHOCTBIO | 5.);
KCII0JIb30BaTh
nH(pOPMAaLOHHbIE
TEXHOJIOTMHM [UJISl pPEeLIeHUs
TEXHOJIOTHYECKUX 3a/1a4y I10
M3YYEHHUIO CBOWCTB BEIIECTB
MMaTepHasoB
OIIK-3.2. 3HaTb: OCHOBHBIC 3aKOHBI | MPAKTUYECKOE
Hcnons3yer €CTECTBEHHOHAYYHBIX 3aHSATHE,
CTaHJapTHOC JUCIHUILIINH B | JaboparopHas
IIPOrpaMMHOC npodeccHoHaIbHOM pabora,
obecrieenne npu JeSATeIbHOCTH TECTUPOBAHUE,
petieHuun 3auzlaq KOHTPOTHHAS
XUMHUYECKON YMeTh: METO/IbI
pabota, SK3aMeH
HalpaBJICHHOCTH MaTEMAaTUIECKOTO
Tunossie
MOJICTIUPOBAHUA M APYTHX | (oo

CTaHJAPTHBIX IIPOrPAMMHBIX
IIPOJYKTOB aHaJm3e

CBOMCTB BEIICCTB

pu

Baaaerb: cTaTUCTUYECKUMU
METOaMU 00paboTKu
AKCIIEPUMEHTAIBHBIX
JMaHHBIX IS aHaiu3a
TEXHOJIOTHYECKUX
MPOILIECCOB TP
3aj7a4
HaIpaBJIEHHOCTH

pelIeHnn
XUMHUYECKON

MaTCpHrajibl IJIA
YCTHOT'O OIIpocCa
(paspen 5 );

TUTIOBBIC
TECTOBBIE 3aJJaHH
(paznmen 5)
OreHouHbIE
MaTePHAIIBI JIS
CaMOCTOSTEIIbHOM
paboThI (TUIIOBBIE
3a/a4uu pas3zen

5.);

OIIK-3.3. IIpoBoaut

HCCIIEIOBaHUS
CBOMCTB BEIIECTB U
MaTepuasoB C
HCIOIb30BaHUEM
Hay4HOTO
o0opyI0BaHUS

3HAaTh: OCHOBHEIE
METOIVKH aHaJIN3a CBOUCTB
BEIIECTB, 00JIaCTH
MIPUMEHEHHUSI Pa3InYHbIX
METOOB.

YmMmers: [logOupats B
3aBUCHMOCTH OT
0c00EHHOCTEeH pelraeMbIxX
3aJ1a4 METO/IbI
HUCCIIEIOBAHUS CBOMCTB
BEILIECTB

Baagern: HaBRIKaMU
MPOBEICHUS UCCIICIOBAHUI

MPaKTUIECKOE
3aHsTHE,
nabopaTopHas
pa0ora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnossie
OILIEHOYHBIE
MaTepuabl i
YCTHOTO OTpoca
(pazmen S );

THUIIOBBIC




Hay4YHOM 00O0pYAOBaHUH I10
H3BECTHON METOJIUKE

TECTOBBIC 3aJJaHH
(paznmen 5)
OrueHounble
MaTepUabl IS
CaMOCTOSITEITLHOU
paboTHI (THIOBBIC
3a7auu paszel
5.);

OIIK-4 Cnocoben
MJIAHUPOBATH
PabOThl XUMHYECKOM
HaIpaBJI€HHOCTH, U
o0OpabaTeIBaTh U
WHTEPIPETUPOBATH
MOJIyYCHHBIC
pe3yJIbTaThI C
HCIOJIb30BaHUEM
TEOPETUUYECKUX
3HAHUH U
MPaKTUYECKHUX
HAaBBIKOB pPEIICHUS
MaTEMaTHYECKUX U
¢duznyeckux 3a1a4y

OIIK-4.1.
Hcnonb3yer 0azoBble
3HaHUS B o0jacTu
MaTeMaTHKU U
buznkn npu
IUIAaHUPOBAHUM padboT
XUMHUYECKON

HaIIpaBJICHHOCTHU

3HaTh: MaTeMaTH4YeCKUH
amnmapar, HeoOXOIUMBIN JIJIst
perieHus
npodeCCHOHANBHBIX 33724 B
obOnacTu XUMHHU 51
MaTepuaIoBeICHHUS,
OCHOBHBIE  TEOPETHYECKHUE
MOJIOKEHUSI  CMEXHBIX C
XHUMHEH
€CTECTBEHHOHAYYHBIX

MUCLUILINH

YMmerb: pemaTth THUIOBBIE

yueOHbIe 3a1a4n o
OCHOBHBIM paznenam
MaTEMaTHKU u
€CTECTBEHHOHAYUYHBIX

JAUCIUIIIINH

Baanern:

HMCIOJIb30BaHUSI
TEOPETUYECKUX OCHOB
0a30BBIX pas3zaenos
MaTeMaTHUKH H

HaBbIKaMH

€CTCCTBCHHOHAYYHBIX

JUCHUIUIMH TIIpU PCIICHUN
KOHKPCTHBIX XHUMHUYCCKHUX U
MaTCpruaJIOBCIUYCCKUX 3aaa4

MPAKTUYECKOE
3aHsTHE,
nabopaTopHas
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabota, SK3aMeH
Tumnossie
OLICHOYHbBIE
MaTepHaIIbI JJIs
YCTHOTO OIpoca
(paszen 5 );

TUTIOBBIC
TECTOBBIC 3a1aHUS
(pazmen 5)
OreHovHbIC
MaTepHabl s
CaMOCTOSITEIIbHOMN
paboThI (TUIOBHIE
3a7auu paszel

5.);

OIIK-4.2.
OO6pabatbiBaeT

3HaTbh: TEOPETHUYECKUE U

METOJOJIOTHYCCKHE OCHOBBI

MPaKTUIECKOE
3aHsTHE,




IaHHEIE C
HCIIOJIb30BaHUEM
CTaHIaPTHBIX
croco0oB
anmpoKCUMAITUU
YHCIIEHHBIX
XapaKTePUCTHK

CMEKHBIX c XUMHEN
MaTEMATHYECKUX "
€CTECTBEHHOHAYYHBIX

JUCHUIIIIMH H CII0cO0BI MX

HCIIOJIBb30BaHUA IIpu
pPEIICHUU KOHKPECTHBIX
XHUMHUYCCKUX n

MaT€pruaJIOBCAYCCKUX 3ada4

YMmern: ONpEAETATh
He00X0aAUMOCTh
MIPUBJICYCHUS

JOITOJITHUTCIIBHBIX 3HAHUU 13

CIICIaJIbHBIX pa3aciioB
MaAaTEMAaTHUYCCKUX n
C€CTCCTBCHHOHAYYHBIX

JUCLUUIUIMH U pelIeHUus
npodeccnoHalbHBIX 3ajad,
MIPUMEHSATH MOJIyYEHHBIE
TEOPETUUECKUE 3HAHUS U
MAaTeMaTUYECKUd  anmapar
JUTSt CaMOCTOSITEIIBHOTO
OCBOCHMS CIIeIIMATbHBIX
paszenos

€CTCCTBCHHOHAYYHBIX

MaTEMAaTUKU U

JUCLUIUIMH, HE00XOAUMBIX
B npodeccuoHaIbHON
JEATEIBHOCTH, IPUMEHSATH
3HaHUS ~ MaTeMaTHKd |
€CTECTBEHHOHAYYHBIX

JUCHUIUIMH JJI1 aHaiu3a u

o0paboTku pe3ynbTaToB
XUMHYECKHUX
IKCIIEPUMEHTOB

Baangers: HaBBIKAMH
HCITOJIb30BaHMS
TEOPETUICCKHX OCHOB
0a30BbIX pasznenos
MaTeMaTHK! u
€CTECTBEHHOHAYYHBIX

JTUCIUIUIMH TIpu 00paboTKe
JTAHHBIX XAMUYECKHAX

OKCIICPUMCEHTOB

nabopaTopHas
pabora,
TEeCTUPOBAHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnoseie
OLICHOYHbIE
MaTepuabl i
YCTHOTO OTpoca
(pazzen 5 );

TUTIOBBIC
TECTOBBIC 3a[aHHS
(pazmen 5)
OrneHouHbIe
MaTepHAIIBI JIS
CaMOCTOSITEIILHOU
paboTHI (THIIOBBIC
3a7auu paszel

5.);




OIIK-4.3.
NHutepnpetupyer
pe3yIbTaThI
XUMHYECKHX
HaOJII0ICHUI ¢
HCIIOIb30BaHUEM
(hbU3UYECKUX 3aKOHOB
Y NPEJICTaBICHUI

3HaTh: OCHOBHEIC
TEOPETUUECKHUE TMOJOKEHUS
H THIIOBBIE METO/IBI
perieHus 3a7a4 u3
OTIENBHBIX  CIEHHMAJIbHBIX
paszenoB
€CTECTBECHHOHAYYHBIX

IUCLUILINH

MAaTEMAaTUKU H

YMmern: MPOBOJUTH
KOPPEKTHYIO MOAU(UKAIIIIO
Mojenei u METOUK
00paboTKu JTAHHBIX
IKCIIEPUMEHTA, IPABUIBHO
OTIPENIETIATh 00J1acTh
MIPUMEHUMOCTH

HCIIOJIB3YCMbBIX MCTOJJUK

Baanern: HaBBIKAMH
HCIIOJIb30BaHHUS
B3aNMOCBA3U
TEOPETUUECKHUX 51
METOJIOJIOTHYSCKHX  OCHOB
CMEKHBIX c XHUMHEH
MaTeMaTHYEeCKUX n
€CTCCTB eHHOHay‘-IHI)IX

JAUCHMIUINH, IIpU PCIICHUN

MPAaKTUYECKOE
3aHSATHE,
naboparopHas
pabora,
TEeCTUPOBaHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnoseie
OLICHOYHbBIE
MaTepHAIIBI JIS
YCTHOT'O OTIpoca
(pazzen 5 );

TUTIOBBIC
TECTOBBIC 3a[aHHS
(pazmen 5)
OrneHouHbIC
MaTepHaIIbI JJIs
CaMOCTOSITEIILHOU
paboTHI (THIIOBBIC
3a/1auu pas3zen
5);

KOHKPETHOW  XMMHYECKOU

WM  MaTepualoBeIYeCKOU

3a/1a4u
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | IPAKTUYECKOE
HCIIOJIb30BaTh Hcnone3yer HUCTOYHUKM  UHGOpMAIUU | 3aHATHE,
CYILLECTBYIOILINE coBpeMeHHble [T- JUISL peleHus 3ajay | aboparopHas
IIPOrpaMMHBIE TEXHOJIOTHH MPHU npodeccuoHanbHON  cdephl | paboTa,
IPOAYKTHI U cbope, ananuse, NESTENIHOCTH, OCHOBBI | TECTUPOBAHHUE,
UH(POPMAaLIMOHHbIE 00paboTke u MH(POPMAaIMOHHBIX KOHTpPOJIbHAs
0a3bl JaHHBIX JUIS IIPEJICTaBICHUH TEXHOJIOTHH, OCHOBHBIE | paboTa, 3K3aMeH
PEIICHUA 3a1a4 I/IH(I)OpMaLII/II/I BO3MOXHOCTH MW IIpaBUJIa Tumnossie
MpOPECCHOHATBHON | XMMHUYECKOTO paboThl €O CTaHIAPTHBIMH | OTICHOYHBIE
JESTEIIBHOCTH C npopus IIPOrPaMMHBIMH MaTepHabl I

YY€TOM OCHOBHBIX
TpeOoBaHU
UH(POPMALIMOHHOM

MPOAYKTAMU IIPU PELIECHUU
npodeccnoHaNbHBIX 33724

YCTHOT'O OTpoca
(pazmen 5 );

THUIIOBBIC




0€30I1aCHOCTH

Ymers: IIPOBOJIUTH

IIEPBUYHBII IIOUCK
uHbOpMAMU ISl pEIICHUS
npodeccHOHANBHBIX  337a4,
IIPUMEHSTH CTaHapTHOE
IIporpaMMHOe oOecreueHue
IIPU PELIEHUH XUMHYECKHX
u MaTEpHUATIOBETYECKUX

3aaad, pu IIOATOTOBKE

HAay4YHBIX MyONUKaMi U
JIOKJIaJI0B

Baapners: HaBbIKAMU
paboTel ¢ HayYyHBIMH U
00pa3oBaTeNbHBIMU
MopTajgaMu, 0a30BBIMU
HaBBIKaMU IPUMCHCHUS
CTaH/IapTHOIO
MIPOrPaMMHOTO
obecrnieueHus TUISE
00paboTKH pe3yJbTaToB
HCCIIEIOBAHUI u
MIpe/ICTaBICHUS ux

Hay4YHOMY COOOIIECTBY

TECTOBBIE 3aJaHH
(paznmen 5)
OrueHouHbIe
MaTepUabl IS
CaMOCTOSITEITLHOU
paboTHI (THIIOBBIC
3a7auu pasen
5.);

OIIK-5.2.
Co0b:roaeT HOpMBI
MH(}OPMALIMOHHON
0€30MMacHOCTH B
npodecCuoHATBHON
JeSTeTbHOCTH

3HaTh:
IIOUCKa

METOO0JIOTHIO
Hay4YHOU u
TEXHUYECKON uHpopManuu

B cetm UHTepHer w
CTIEINATM3UPOBAHHBIX
0a3zax [aHHBIX OCHOBHBIE
IIPUEMBI paboThI co
CMEeLUANTN3UPOBAHHBIM
IPOrpaMMHBIM
obecreyeHnemM npu
MPOBEICHUU TEOPETUICCKUX
pacuetoB U oOpaboTke
AKCIIEPUMEHTATBHBIX

MAaHHBIX

YMerb: NpPOBOAUTH ITOUCK

HAYyYHOM M TEXHUYECKOM

MIPaKTUIECKOe
3aHATHE,
nabopatopHast
pabora,
TEeCTUPOBAHUE,
KOHTPOJIbHAS
pabota, sK3aMeH
Tumnossie
OLICHOYHBIE
MaTepuabl IS
YCTHOI'O Ompoca

(pazmen 5 );

THIIOBBIE
TECTOBBIE 3aJaHUS
(pazmen 5)
O1neHOYHbBIE
MaTepuabl st




uHpopMaIu C
WCIOJB30BAHUEM OOIMIHUX |
CTHEeLMATM3UPOBAHHBIX  0a3
TAHHBIX

MNPHUMCHATH
CIIELUATU3UPOBAHHOE
IIPOrpaMMHOE OOecreueHue

npu MPOBEICHUU
TEOPETUYCCKUX PACUYCTOB H
00paboTke
IKCIEPUMEHTAIBHBIX
TAHHBIX

UCIIOJIb30BATh
CTCIUATM3UPOBAHHOEC

IIpOrpaMMHOE OOecreueHue

npu MpeACTaBICHUU
pe3yJIbTaTOB paboTsl
npodeccnoHaTbHOMY
COO0O0IIIEeCTBY

Baagern: HaBBIKAMH
MIPUMCHCHHUSI
CHEIUaTU3UPOBAHHOTO
MIPOTPAMMHOTO

obecneueHrs U 0a3 JaHHBIX
npu peleHIH 3a1a4
npodeccuoHanbHON  cdepsl
JEATETLHOCTH

CaMOCTOATEIILHOU
paboThI (TUIIOBBIE
3a7a4M paseln
5.);

MPaKTUYECKOE
3aHATHE,
nabopaTopHas
pa0ora,
TECTHPOBaHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnossie
OLICHOYHBIE
MaTepHabl 115
YCTHOTO OTpoca
(pasnen 5);




TUTIOBBIC
TECTOBBIC 3aJaHHS
(paznmen 5)
OueHouHble
MaTepHaIIbI JJIs
CaMOCTOSITEITLHOU
paboTHI (THIIOBBIC
3aJauu paszel
5.);

OIIK-6 Cniocoben
IPEICTABIISATh
pe3yJbTaThl CBOCH
paboThI B yCTHOM U
MUCbMEHHOU (hopme
B COOTBETCTBHH C
HOpMaMH |
NpaBUJIAMH,
NPUHATHIMU B
po(hecCuOHATLHOM
coo0ImIecTBe

OIIK-6.1.
[Ipencrapnsier

pe3yabTaThl paboThl B

BUIC
CTaHJapTHOU opme

oTucTa 1o

3HaTh:
COBPEMEHHOTO
JUTEPATyPHOTO

HOPMBEI
PYCCKOTO
S3bIKa,
OCHOBHBIE MOJIOKCHHS
(GYHKIMOHATLHON
CTHIIUCTUKH, npaBuiIa

IMOATOTOBKH PEYH

Ymers: aHAIM3UPOBATh

pedb B HOPMATHBHOM
acrekxTe, TIOJTb30BATHCS
UH(POPMATHUBHO-

CIIPAaBOYHOM  JIMTEPATYPOH,
OpPraHU30BBIBAThH CBOIO
pedeByro JesITeIbHOCTD
aJIeKBaTHO CUTYyaIHsIM
OOIIEHHS] B COOTBETCTBUU C

JUTEPATYPHON HOPMOM

Baaners: HaBBIKAMH
NPOAYIUPOBAHUS B
COOTBETCTBUU c
JINTEPATYPHOUI HOPMOI1
TOYHOMH, JIOTUYHOMH,
BBIPA3UTEIBHOM  pEYd B
YCTHOM U  NHUCBMEHHOMN
bopmax npu

CaMOCTOATEIIBHOM pELICHUN
KOHKPETHOU
KOMMYHHKAaTUBHOM 3a]1a4l

MPAKTUYECKOE
3aHsTHE,
nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabota, SK3aMeH
Tunossie
OLICHOYHbBIE
MaTepHaIIbI JJIs
YCTHOT'O OTpoca
(pazzen 5 );

TUIIOBBIE
TECTOBBIE 3aJJaHH
(paznmen 5)
OreHovHbBIE
MaTePHAIIBI JIS
CaMOCTOSITEIIbHOM
paboThI (THIOBBIE
3a/auu pas3zen
5.);

OIIK-6-2.
IIpencrasisier
nHpopmaruio
XUMHUYECKOIO

3HaTh: 00IIYIO
XapaKTepUCTHKY Tpoliecca
cOopa, mepenaym,
00pabOTKH M HAKOTUICHUS

MPaKTUIECKOE
3aHsTHE,
nmabopaTopHas
pabora,




COJIepKAHUS C nH(pOpMaIINY; - TEXHOJIOTHH | TECTUPOBAHUE,
y4€TOM TpeOOBaHUH | 06pabOTKM TEKCTOBOM U KOHTPOJIbHAS
Oubanorpapuueckoil | rpaduueckoit nabopmarmu; | pabora, SK3aMeH
KyJIbTypBI - OCHOBBI HH(POPMALIMOHHOM | THIOBBIE

0€30MacHOCTH. OLICHOYHBIC

MaTepuabl s
YMeTsb: paboTarth B
YCTHOTO OIpoca

Ka4yecTBE MOJIb30BATEIIS (pasmen 5 );

NEPCOHATILHOTO

KOMITBIOTEpA, UCIIOIb30BaTh | THIIOBHIC

BHEIITHHE HOCUTEIIN TECTOBBIC 3aaHUS

nHpopManuu 11t oOMeHa (pazmen 5)

JTAHHBIMH MEXTY OrneHouHbIC

MalllMHAMH, CO3/1aBaTh MaTepHabl 115

pe3epBHBIEC KOIMH, QPXUBBI | CAMOCTOSITEIIHbHOM

JAHHBIX U IPOTPaMM, paboThI (THIIOBBIE

paboTaThb C MPOrpaMMHBIMH | 33Ja4H pa3iel

CpelcTBaMu OOIIETO 5.);

Ha3Ha4YeHUs; - paboTaTh B

JIOKaJIBHBIX U TII00AIBHBIX

ceTsix OBM. - npumMeHaTh

CTaHJapTHBIE MPOTPAMMHBIE

CpezCTBa MOIy4eHus,

XpaHeHus U nepepaboTKu

nH(popmManuu.

Baanerb: HaBbIKaMH

MPUMEHEHHS CTaHIAPTHBIX

MIPOrpaMMHBIX CPE/ICTB B

o0nacti UH(OPMAIIMOHHOMN

6e30macHOCTH
OIIK-6.3. 3HaTh: KyJbTYPOH | IPAKTUYECKOE
[Tpencrasnser MBIIUICHHUA; - IIpHEMaMHM | 3aHATHE,
pe3yIbTaThl PAOOTHI B | penienus KOHCTPYKTUBHOTO | TabopaTopHas
BUJIC TE3UCOB auanora; -  MeToAamH | paboTa,
JlOXJIajia Ha PYCCKOM | 66 imie st uH(pOpMaIny; | TECTUPOBAHUE,
Y aHTJINHCKOM SI3BIKE
B COOTBETCTRIIN ¢ BUJBl JICTIOBOTO OOIIEHHS | KOHTPOJIbHAS
HOPMAMH U (myGnuuHBIe BBICTYIUIEHUS, | paboTa, IK3aMEH
NpaBHIaMH, MEPEroBOphl,  TpoBeneHHe | TUTIOBEIE
[IPUHSTHIMH B COBEIIAHUH, JIeTIOBas | OLICHOYHBIE
XUMHYECKOM NEPenucKa,  DJIEKTPOHHbIE | MaTepUabI IS
cooOmiecTBe KOMMYHHUKAIlMM) W HUX | YCTHOTO OMIpoca

0COOEHHOCTH (pazmen 5 );

YMers: OCYILECTBIIATh | TUIIOBBIE

IIOCTAHOBKY LIEJIEH; - BECTH

TCCTOBBIC 3aJaHUA




KOHCTPYKTUBHBIA U0l U
OTCTanBaTh coOCTBEHHOE
MHCHUC, OHpeIIGHSITB BU
JIEIIOBOTO 0oO0IIEeHHS B
YIPaBJICHYECKOW CUTYallUH

Baaners: KYJIbTypOU
MBIILIEHMUS; -
COBPEMEHHBIMU
KOMMYHHMKAIlUOHHBIMU
TEXHOJIOTUSIMH; CIIoco0amMu
BbIOOpa  BHJA  JIEJIOBOTrO
oOLIEHMSI B YIIPaBJIEHYECKOM
CUTyaluu

(paznmen 5)
OrueHounble
MaTepUabl IS
CaMOCTOSITEIIbHOMN
paboTHI (THIIOBBIC
3aJ1a4M pas3zel
5.);

MIPAKTUIECKOE
3aHSATHE,
nabopaTopHas
pabora,
TECTHPOBAHUE,
KOHTPOJIbHAS
pabora, FK3aMeH
Tumnossie
OIICHOYHBIE
MaTePHUAITBI JIS
YCTHOTO OTpoca
(pasnen 5);

THIIOBBIC
TECTOBBIE 3aJJaHUS
(paznmen 5)
OueHouHble
MaTepuabl s
CaMOCTOSITEIIbHOMN
paloThI (TUIIOBBIE
3a/auu pas3zen

5);

Pe3ynoma
mol
00yuenus

(Komnemen

OcHoséHble noxkazameJiu OUCHKU

pe3yibmamoe ooyuenus

Buo ouenounozo mamepuana,
obecneuusarouiue
dopmuposanue komnemenyui




uuu)

OIIK-1.
Cnocoben
aHaJIM3UPOB
aTh U
UHTEPIPET
HUpOBaTh
pe3yNbTaThI
XUMHYECKH
X
DKCIIEPUME
HTOB,
HaOJIFOIeHU
Hu
HM3MEpEHU

3HaTh:

-ME€TOAbI IJIAaHUPOBAHUA OKCIICPUMCHTA,

MOCTPOCHHS MOJIENIeH H3y4aeMbIX 00bEKTOB

-METOAbI CUCTEMATU3AIIUN U aHAJIN3a PE3YJIbTAaTOB

XUMUYECKOTO  JKCIEPUMEHTa,  HaOIIOJCHUM,

U3MEPEHHI, a Takke pe3yJbTaTOB pacyera

CBOICTB BEILIECTB U MATEPHUAJIOB.

MPAKTHYECKOE 3aHSTHUE,
naboparopHas pabora,
TECTHPOBAaHUE, KOHTPOJIbHAS
pabora, sK3aMeH
TUIOBBIC OLIEHOYHBIE MAaTEPUAIIBI
JUISl YCTHOTO orpoca (pasaen S );

TUIIOBBIC TECTOBBIC 3aIaHUS
(pazmen 5)

YMmers:

-IJITAHUPOBATH IKCIIEPUMEHT Ha OCHOBE aHaJIN3a
JUTEPATYPHBIX JaHHBIX, aHATU3UPOBAThH U
000011aTh pe3yIbTaThl IKCIIEPHUMEHTA,

(bopMyITUPOBATh BHIBOJIBI

-UHTCPHIPECTUPOBATH PE3YJIbTATHL COOCTBEHHBIX
OKCIICPUMCHTOB U PACUCTHO-TCOPCTHUCCKUX
pa60T C UCITIOJIb30BAHUCM TCOPECTUUCCKHUX OCHOB
TPAAUIUOHHBIX U HOBBIX pa3aciioB XUMHU

OneHouHbIE MaTepUaiIbl A
CaMOCTOSITENIbHOM paOOThI
(TUMoOBBIE 3a/1auu pa3zen S.);

Bomnpocs! k koimokBuymam 1.2.3 u
10 TeMaM KOJIMYECTBEHHOTO
aHaJn3a

TUIIOBBIE OLICHOYHbIE MaTEpPHAJIbI K
caMompoBepke(pazoen 3.)

Braners:

-HaBBIKAMU TIJITAHUPOBAHUS, 0000IIEeHUS
pe3ynbTaToB

aHaJINM3a JIUTEPATyPHBIX JAHHBIX, COOCTBEHHBIX
DKCIIEPUMEHTAIBHBIX H PACYETHO- TEOPETUYECKUX
paboT XUMHUYECKON HAIPaBIEHHOCTH




OIIK-2.
Cnocoben
MIPOBOJNTH C
coOII0ACHHEM
HOPM TEXHUKH
0€e30macHOCTH
XHUMHYCSCKHI
JKCTICPUMEHT,
BKJIIOYas
CHHTE3,
aHams,
U3yYCHUC
CTPYKTYPHI H
CBOMCTB
BEIIECTB U
MaTepHaJioB,
HCCIIEN0BaHUE
MIPOIIECCOB C
WX y9aCTHEM

3HATh:

-OCHOBHBIE TIpaBUJIa TPOBEICHHUS XHMHYECKOTO
HKCICPUMEHTA C COOJIIOJIEHHEM HOPM TEXHUKH
0C30IMacHOCTH,  BKJIIOYas

CUHTE3,  aHallu3,

U3y4EHUE CTPYKTypbl M CBOMCTB BEUIECTB H
MaTEpHUAIOB, HCCIEI0BAaHUE IIPOLECCOB C HX

y4acTHEM
YMeTh:

-CUHTE3UPOBATh BEUIECTBA U MAaTEPUaJIbl pa3HON
MPUPOBI C HCIIOJIB30BAHUEM UMEIOIINXCS
METO/JIUK,

-IIPOrHO3UPOBATH PAa3BUTHE U OLICHKY aBapUIHBIX
CUTYAaILUH C MO3ULUI METOIOJIOTMHU PHUCKA.

Baanern:

-MCTOAaMH IIPOBCACHUA CTAHAAPTHBLIX OIICpallkiu
J1 onpCAC/ICHUA XHUMHYCCKOIo H (1)8.30B01"0
COCTaBa BCUICCTB U MATCPHAJIOB HA UX OCHOBC.

MPaKTUYECKOE 3aHSTHUE,
naboparopHas paboTa,
TCCTUPOBAHNEC, KOHTPOJIbHAA
pabota, SK3aMeH

TumoBsie OlIEHOYHBIE
MaTepHalIbl JJIsl YCTHOTO OIpoca
(pazmen 5 );

TUIIOBBIC TECTOBBIC 3aIaHUS
(pazmen 5)

O1eHOUHBIC MaTepPHAIbI JIJIs
CaMOCTOSITEIILHOU Pa0OTHI
(TUMOBBIE 3a/1aUu pa3zien S.);

Bomnpocs! k koimokBuymam 1.2.3
U 110 TEMaM KOJIMYECTBEHHOT'O
aHaJM3a

TUIIOBBIE OLICHOYHbIE
MaTepuaibl K
caMompoBepke(pazoen 3.)




OIIK-3.
Cnocoben
MPUMEHSATD
pacyeTHo-
TeopeTHyIec
KHUe
METOIbI
IS
U3YyUYeHUS
CBOMCTB
BEIIECTB U
MIPOIIECCOB
C UX
y4acTUEM C
HCIIO/IB30Ba
HHEM
COBpPEMEHH
on
BBIYMCIIUTE
JILHOM
TEXHUKHU

3HATh:

- TCOPETUUYCCKUE U ITOJTYSMIIUPHUICCKUEC MOJCIIN
IIpU pCUICHUH 3aJa4 XHUMHYSCKOHN
HAIpaBJICHHOCTH

YMmeTh:

-UCII0JIb30BaTh CTAHAAPTHOC ITPOTrpaMMHOC
obecneyenne IIpU pCUHICHUH 3aJ1a4d XHUMHYECKOM
HaITpaBJICHHOCTHU

Baagern:

-OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4
XUMHUYECKON HApPaBJICHHOCTH C HCIIOJIb30BAaHHEM
CHEIUATM3UPOBAHHOTO ITPOrPAMMHOTO
obecnieyeHus

OIIK-4.
Cnocoben
TUTAHUPOBA
Tb paOOTHI
XUMHUYECKO
i
HaIpaBJICH
HOCTH,
o0OpabatbiB
aTh U
UHTEPIIPET
UpPOBATh
MOJTyYCHHBI
e
pe3yIbTaThI
c
UCIIONIb30Ba
HUEM

3HAaTh:

-CIIOCOOBI MHTEpIIpETALNU pe3yJIbTaTOB
XUMHUYECKMX HaOJIOJEHUH C HCIOJIb30BaHHEM

q)HSH‘IeCKI/IX 3aKOHOB U Hpe,Z[CTaBJ'IeHI/Iﬁ

MPaKTUYECKOe 3aHSATHE,
nabopaTopHas pabora,
TECTUPOBAaHUE, KOHTPOJIbHAS
pabora, sK3aMeH

TumoBkIe OLIEHOYHBIE MAaTEPUAITBI
JUUISl YCTHOTO ompoca (pazoen S );

TUIIOBBIE TECTOBBIE 33/1aHUS
(pazmen 5.)

OneHo4HbIE MaTEepUaNBbI IS
CaMOCTOSITENIbHOM pabOThI
(TUNOBBIE 3a/1aUu pa3aen S.

TUIIOBBIC OIICHOYHBIC MaTCpUaJibl K
CaMOCTOSITEIIbHOU paboTe(paszoden

5)




TEOpETUYEC
KNX 3HAHHUH
u
MPaKTUYECK
UX HAaBBIKOB
penieHust
MaTeMaTHd
E€CKUX U
duznyecku
X 3aJa4

YMmerTh:

-06pa6aTbIBaTb JaHHBIC C HCIIOJIBb30BaHHUEM
CTaHAApPTHBIX croco0oB AllIIpOKCUMaAI1
YHUCJICHHBIX XapPaKTCPUCTHUK

MIPAKTHIECKOE 3aHSTHE,
nabopaTopHas pabora,
TECTUPOBaHUE, KOHTPOJIbHAS

pabora, FK3aMeH
TunoBble OILIGHOYHBIC MaTEPHAIBI
JUISl YCTHOTO ompoca (pazoen 5);

THUIIOBBIC TECTOBBIC 3aJaHus

(paznmen 5)
OneHouHble  MaTepualbl UL
CaMOCTOSITEIIBHOU paboThI

(THTIOBBIC 3a/1aYU pa3aen S);

IpUMEpHbIe  TeMbl  pedepaToB
(pazmen 3S);

THUITOBBIC OLICHOYHBIC MaTCpHUaJIbl K

Baagern:

-0a30BBIMH 3HAHUSAMHM B OOJIACTH MaTeMaTHKU U
(GU3uKK TpU MIAHUPOBAHUM PabOT XMMUYECKOH
HalpaBJIEHHOCTH

MPAaKTUYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTUPOBaHUE, KOHTPOJIbHAS

pabora, FK3aMeH
TunoBble OILIEHOYHBIE MaTEPHAIBI
JIJIsl YCTHOTO ompoca (pazoen 5);

THITOBBIE TECTOBBIE 3a1aHus
(pazmen 5)

OHCHO‘IHBIG MaTcpHraJIbl JJIA
CaMOCTOSITEIIbHOM paboTHI

(TUmoOBBIE 3a/1auu pa3aen S);

npuUMepHble  TeMbl  pedepaToB
(pazmen S);

TUIIOBBIC OIICHOYHBIC MaTCpUaJibl K




OIIK-6.
Crniocoben
MIPEICTABIIS
Th
pe3yJIbTaThl
CBOEH
paboThI B
YCTHOU U
MUCBMEHHO
it popme B
COOTBETCTB
WU C
HOpMaMU U
paBUJIaMH,
OPUHITHIMU
B
npodeccuo
HAJTBHOM
co00111eCTB
e

3HATD:

-CIIOCOOBI MPeICTaBICHUS Pe3yIbTaTOB padOThI B

BUJE OT4eTa 1O CcTaHgaptHoii ¢Qopme B

COOTBCTCTBHUH C HOpMaMH u IpaBuJIaMH,

NPUHATBIMHU B TPO(HEeCCHOHAIIBEHOM COO0IIECTBE

MIPAKTHIECKOE 3aHSTHE,
nabopaTopHas pabora,
TECTUPOBaHUE, KOHTPOJIbHAS

pabora, FK3aMeH
TunoBble OILIGHOYHBIE MAaTEPHAIIBI
JUIsl YCTHOTO ompoca (pazoen 5);

TUIIOBbIE TECTOBBIE 3aJJaHus
(paznmen 5)

OneHouHble ~ MaTepualbl Ul
CaMOCTOSITEIIbHOU paboThI

(THTOBBIC 3a/1aUN pa3aen S);

[IPUMEPHBIC
(pazmen 3S);

TeMbl  pedepaToB

THUITOBBIC OLICHOYHBIC MaTCpHUaJIbl K

YMerhb:

-TIPEICTABIATh PE3yNbTaThl PabOTBl B  BHIE
TE3UCOB  JOKJaJa Ha PYCCKOM  S3bIKE B
COOTBETCTBHUU C HOpMaMI/I %1 HpaBI/IJ'IaMI/I,

MPUHATBIMU B XUMHYECKOM COO6I].[€CTBC

MIPAKTHIECKOE 3aHATHE,
nabopatopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

paboTa, SK3aMeH
THmoBsle OLEHOYHBIE MaTEPHabl
JUTsL yCTHOTO ompoca (pazoen 5);

TUTIOBBIC TECTOBBIE 3a/laHus
(pazmen 5)

OneHouyHble  MaTepUalbl IS
CaMOCTOSITEIIBHOU paboThI

(TUMOBBIE 3a/1auu pa3aen S);

TCMBI

IIPUMEPHBIE pedeparoB

(pazmen S);




TUTIOBBIC OIEHOYHBIC MaTEpPHAIbI K
dK3aMeHy (pazoen 5)

Baanern: IIPAKTUYCCKOC 3aHATHE,
nabopaTtopHas pabora,
-HaBBIKaMH IIPE3CHTAIHUU II0 TEMC pa6OTBI B | Te CTHPOBAHUE, KOHTpPOJIbHASA

YCTHOﬁ A IMUCbMEHHOU (bOpMe B COOTBETCTBUHU C pa60Ta, 3K3aMCH
HOpMaMu u MpaBUJIAMH, MPUHATHIMHA B Tumosrwie OLICHOYHBEIC MaTcpHUalibl

po(hecCHOHATBLHOM COOOIIECTBE ZI YCTHOTO onpoca (pasoen 3);

THUIIOBBIC TECTOBBIC 3aJaHusA

(paznmen 5)
OneHouHble  MaTepuasbl UL
CaMOCTOSITEIIBHON paboThI

(THTOBBIC 3a/1aYN pa3aen S);

IpUMepHbIe  TeMbl  pedepaToB
(pazmen 3);

THUIIOBBIC OLICHOYHBIC MATCPUAJIbl K
HK3aMeHY

7. YueOHO-MeTOAUYeCKOe U HHPOpMAIMOHHOE o0ecneyeHre JUCHUIINHBI (MOIYJIs1)

7.1. Ocnoenasn numepamypa

1. OcHoBbl ananuTHueckor xumuu (nof pen. FO.A. 3onorosa). Kuural.O0mme BOmpocs!.
MeToIbl pazaenenus.- M.: Beicui. mik.,. 2012.- 383,

2. OcHoBbl aHanuTHueckoit xumuu (o pen. FO.A. 3omortoBa). Kuura 2. MeTobl
XHMHUYECKOro aHajim3a.- M.: Beicnl. mik.,. 2012.- 461 c.

3. OcHoBbI aHanuTH4YecKkor xuMuu. [IpakTuyeckoe pykoBoicTBo. KossekTuB aBTopoB. /
[Tox pen. FO.A. 3onotoBa. M.: Beicu. mik., 2001. 463c.

4. BacunbeB B.I1. Ananutnueckas xumusa. Kaura 1. Turpumerpuueckue u
rpaBUMeTpHYecKkre MeTo bl anam3a. M.: Jlpoda. 2005. 369 c.

5. BacwibeB B.I1. Anaantuueckas xumust. Kaura 2. @U3nKo-XUMHUYECKUE METObI
ananmuza. M.: JIpoda, 2005. 384 c.

6. Xuxanuna T.W., Hukutuna H.I'. Ananutnueckas xumus. 1M3a.-so FOpaiit 3-¢ uznanue .
2012.

7. AHanuTu4ecKas XuMus U (PU3MKO-XUMHUECKUE METO/IbI aHAJIM3a B 2-X TOMAaX MOJI PEI.
npodeccopa Mmenko A.JL.T.1. M:Axkanemus. 2012

8. AHanuTHyeckas XuMHs U GU3HKO-XMMUYECKHE METOIbl aHaU3a B 2-X TOMax MO/ pe/l.
npodeccopa Mmenko A.JL.T.2. M:Akanemus. 2012




9 .AHanutnyeckas xumus. [IpoGaembl ¥ MoAX0AbI B 2-X TOMax . IEPEBOJI C AHTIIUUCKOTO
noj penakuuen akagemuka 3omotosa FO.A., T.1,M.: Mup, Act. 2004.608 c.
10.Ananutindeckas xumusi. [Ipobaempl 1 TOAX0ABI B 2-X TOMax . IEPEBOJ] C aHTJIMHCKOTO
noj penakuuen akagemuka 3omotosa FO.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutudeckast xumusi. Gu3uko-xuMudeckue U GU3NIECKUE METO/IBI aHAITA3A
[DnmexTponHBI pecypce] : yaedHoe mocooue / H. . Mosuan, T. C. 'opObynosa, 1. U.
EBrennena, P. I'. PomanoBa. — DeKTpoH. TeKCTOBBIC NaHHbIe. — Kazanb : Kazanckuit
HAIIMOHAJIbHBIM CCIIEIOBATEILCKUN TEXHOJIOTHYECKU yHuBepeutet, 2013. — 236 ¢c. —
978-5-7882-1454-2. — Pexxum noctyna: http:// www.iprbookshop.ru/62058.html

12. Xaputonos FO.4., Ananutuyeckas xumusa. AHanutuka 1. OO1ue TeopeTuyeckue
ocHOBbI. KauecTBeHHbIN aHanu3 [DaekTpoHHbld pecypc]| / Xapuronos 0. - M. :
I'DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970429341.html

13. Xapuronos [0 4., AHanmTnueckas xumusi. KauectBeHHb1M aHanu3. TutpuMeTpus.
COopHUK yrpaXHeHHUU [ DIeKTpoHHBIN pecypc] : yueodHoe nmocodue / 0. 5. XaputoHoB,
J.H. Ixabapos - M. : I'D0OTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970432723 . html

7.2. /lonoanumenvhasa aumepamypa

1. Orto M. CoBpeMEHHbIE METO/Ibl AHATUTUYECKON XUMHUHU ( B 2-X ToMax). M.:
Texnocdepa, 2003. 416 c.

2. Kynue V., llIBear I'. OCHOBBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHanu3a. M.: Mup,
2097, 424 c.

3. ®putn k., enk I'. KonmruecTBenubiit ananus. M.: Mup, 2078, 557 c.

4. ITukkepunr ¥Y.®. CoBpeMeHHas aHanuTnueckas xumus. M: Xumus, 2077, 558c.

5. Merepc ., Xattec JIx., Xudtoe I'. Xumudeckoe pasnencHue 1 U3MepeHue: Teopus 1
MpaKTHKa aHATUTUYECKON Xumuu. B 2-x kH. M: Xumus, 2078.

6. Jlaittunen I'.A., Xappuc B.E. Xumuueckuii ananus. 2-e uza., M.: Xumus, 2079, 624 c.
7. U'ynsaunkuii A. Peakuyu KACIOT U OCHOBAaHHUM B aHAIMTUYECKON XuMuu. M.: Mup,
2075, 239 c.

8. Hepdpdens K. Cratuctuka B ananuruyeckor xumun. M.: Mup, 2094, 268 c.

9. YUepnoBpsani M.C. u ap. CucreMaTH4ecKre U Ciiy4aiiHble NOTPEIIHOCTA XUMAYECKOTO
aHanu3a.. YueOHoe nocooue ais By3oB/ - M.: UKL "Akagemknaura ", 2004.- 157 c.

10. Xonbuoexep 3. u 1p. OpraHudecKkre peareHThl B HeopraHudeckom aHanmmse. M.: Mup,
2079, 752 c.

11. http://www.consultant.ru/

12. http://www.garant.ru/

7.3. Ilepuoouueckue uzoanus
1. )KypHan aHaIMTUYECKON XUMUH


http://www.consultant.ru/
http://www.garant.ru/

2. XKypHan ob1ieit Xumuu

3. KypHan HeoOpraHn4eCKOMXUMUU

7.4. Humepnem — pecypcot

HpI/I HN3YYCHUHN JUCHHUITINHBI «AHaIMTHYECKAST XUMHUSD) 06yqa10mnecsl

obecrieueHbl TOCTYNOM (yIaJe€HHBIN TOCTYI) K 3JeKTPOHHBIM HH(GOPMAIMOHHBIM PECYPCAM:

Neni/m | HammeHnoBaH Kparkas Anpec caiita HanmenoBanue | YcJjoBHA 10CTYyNA
ue XapaKkTepucT opraHu3anuu-
3J1eKTPOHHOI0 HKa BJIA/1eJb1IA;
pecypca PEeKBH3UTHI
J0Tr0BOpPa
1. 9B/1 PI'b DOnexTpoHHble | http://www.diss.rs OI'BY ABTOpPH30BaHHBIN
BEpCUU Lru «Poccuiickas JOCTYI U3
885898 mostHbI rocyJapcTBeHHas OnOINOTEKHU
X OubIMoTeKa»
TEKCTOB JTUCCE (PT'B) (. 112-113)
prauuii u
aBTopedeparo
B 13 poHaa Tlorosop
Poceuiickoit Ne095/04/0011
rOCyJJapCTBEHH
oit ot 05.02.2022 r.
o6ubnuorexku
2. «Web of ABtoputetHas | http://www.isikno Komnanus Hocryn no IP-
Science» MIOJINTEMATHYE wledge.com/ Thomson Reuters anpecam KbI'Y
(WOS) cKas
pedepaTHHO- CyﬁJ}I/IHeHZSI/IOHH
o6ubmanorpaduy bIH 10T0BOP
cCkast n NeWo0S/558 ot
HayKOMETpH1C 02.04.2018 .
ckas 0aza
JIAHHBIX, B
KOTOpOU
UHJIEKCUPYIOTC
s okoJyro 12,5
TBIC. )KypHAJIO
B
3. Sciverse Pedeparunas H3narenbcTBO Hoctyn no IP-
Scopusuznare | u «Elsevier. Hayka anpecam KbI'Y
JIBCTBA aHAJIMTHYECKa hitp:/www.scopu U TEXHOJIOTUN»
«Onp3eBup. | g 6aza s.com

KonTpakr



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://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

Hayka u
TEXHOJIOTUI

JTaHHBIX,
cozeprKalas

21.000
pEICH3UPYEMBI
X JKypHaJOB;
100.000 kHuwr;
370 KHUKHBIN
cepui
(TIpoTomKaroI
uxcst
W3/IaHHN ),

6,8
MJIH. TOKJIaJI0B
U3 TPYJIOB
KOH(EpEeHITHI

Ne7E/223 ot
01.02.2022 r.

Hayunas
3JIEKTPOHHAas
ouodmoTeka
(HOb POD®N)

DneKTpoHHas
oubIHnoTeKa
HAYYHBIX
myOIuKanui -
IMOJIHOTEKCTOB
bIC BEPCUU
oxoJ1o 4000
WHOCTPAHHBIX
u 3900
OTCYECCTBECHHBI
X Hay4HBIX
KYPHAJIOB,
pedepatbl
myOJIMKaIui
20 TeICAY
KYpPHAJIOB, &
TaKxe
orMcanud 1,5
MJTH.
3apyOeKHBIX U
POCCUNCKHX
JIACCEepPTALUH.

2800
POCCUICKHX
KYpHAJIOB Ha
0€e3BO3ME3THO
M OCHOBE

http://elibrary.ru

000 «HDOb»

[Tonnsiii focTyn

BaszagannbixS
ciencelndex

Harmmonansaasa
nHpopMaImoH
HO-

http://elibrary.ru

000 «HDOb»

JIn1eH3noHHBIN

ABTOPHU30BaHHBIN
JOCTYTI.



http://elibrary.ru/
http://elibrary.ru/

(PUHLY) AHAJIMTUYECKA JIOrOBOP [To3Bonsier
s cUCTeMa, ] JOTIOJTHSITh U
aKKyMYJIHPYIO SciencelndexNoSI YTOYHSITH CBEICHHUS
mas Gosee 6 0-741/2022 0 IyOJIMKAIHAX
MHJJIMOHOB 15.03.2022 T. yuyenbix KbI'Y,
myOmuKanui UMEIOLINXCS B
POCCHUIMCKUX PUHII
aBTOpPOB, a
TaKXKe
uH(pOpMaIIHIO
00 ux
[IUTUPOBAHUU
u3 6omnee 4500
POCCHUMCKUX
KYPHAJIOB.
IBC«Koncya | 13800 http://www.studm 000 ITosHeIit focTyn
bTAHT W3JIaHHH 110 edlib.ru «[Tonurexpecype | (perucrpanus mo IP-
CTYEHTa» BCEM 00J1aCTIM » aapecam KBI'Y)
SHAHHH, http:// www.medc
BKIIOYACT GOl ollegelib.ru (r.Mockga)
ee yeM 12000 Tloroeop
YHCOHHKOB M Ne138CJ1/01-
y4eOHBIX 2022
nmocoouit s
BO u CIIO, Ot 13.02.2022 r.
864
HAaMMEHOBAHUU
KYPHAIOB U
917
MOHOTpaduil.
IBC «Jlanb» | OnexTponHsieB | https://e.lanbook. 000 «9BC [TonueIit focTyn
€pPCUM KHUT com/ JIAHb» (r. (peructpanus no IP-
BEIYIINX CaHkT- aapecam KBI'Y)
U3/1aTENbCTB [letepOypr)
yueOHOI n
Hay4HOU Jlorosop
Ne3E/223

JIUTEpaTypHl (B
TOM YHUCIIe
YHUBEPCUTETC
KHX
W3/1aTENbCTB),
TaK "
AJIEKTPOHHBIE
BEPCHUU

ot 01.02.2022 1.



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

MEPUONYECKHI
X M3JaHu# 110
pa3IUYHBIM
obacTsIM
3HAHWH.

HauuonaabHa
b
3JIEKTPOHHAasA
OnbIHOoTEKA
PI'b

OObeTMHEHHBI
i
BJIEKTPOHHBIN
Karajor
dhonI0B
POCCUICKHX
OnOINOTEK,
COZIEPIKALLMI
4331 542
ANEKTPOHHBIX
JIOKYMEHTOB
o0Opa3oBareibH
oro u
HAy4YHOTO
Xapakrepa I1mo
Pa3TMIHBIM
OTpaciisiM
3HAHUU

https://H36.pd

OI'BY
«Poccuiickas
rocyJapcTBeHHas
OubIHnoTEKaY

Hoctyn ¢
3JIEKTPOHHOTO
YUTAJIBHOIO 3aj1a
ouobanorexu KbBI'Y

IBC
«AnllnIpoyk
c»

107831
myOJIMKaIui, B
1.4.: 20071 —
yueOHBIX
n3nanui, 6746
— Hay4YHBIX
n3ganuii, 700
KOJIJICKITUH,
343 xypHana
BAK, 2085
ayAMOU3TaHU I

http://iprbooksho
p.rw/

000 «Ai# Iu Op
Menanay

(r. CaparoB)

Jorosop
Ne4839/20

ot 01.02.2022 r.

[Tonnslii 1OCTYNI
(peructparus o 1P-
anpecam KBI'Y)

10.

MexnayHapon
Hasl cUCTeMa
ondanorpadu
YeCKHX
CCBUIOK
Crossref

Hudposas
UICHTHPUKAIT
s1 00BEKTOB
(DOI)

http://Crossref.co
m

HIT «HOUKOH»

Jorosop
NeCRNA-1060-
2001 07.05.2022

T.

ABTOpPU30BaHHBII
JOCTyI

11.

Polpred.com.
Hosocru.

0630p CMU
Poccuu n

http://polpred.co

00O «Ilonnpen

Hocrym 1o IP-



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/

0630p CMMU. | 3apyOexbs. m CIIPABOYHHU KM aapecam KbI'Y
Poccus u [Tonubie
3apy0exbe | TEKCTHI +
aHAIIMTUKAN3
600 n3ganui
o 53
oTpacisiM
12.| Mpe3uaentck | bomee 500 000 | http://www.prlib.r OI'bY ABTOPH30BaHHBIM
asi ANEKTPOHHBIX u «IIpe3uaentckas JOCTYT U3
OnbMoTEeKAa | JOKYMEHTOB OuOIMOTEKA UM. oubnuoTexu (ayu.
um. b.H. 110 UICTOPUU b.H. Ensuuna» Ne214)
Eabnuna OrteuecTna, (r. CaHkTt-
poccuiickoi [eTepOypr)
rOCyJJapCTBEHH
OCTH,
pyccKkoMy
SI3BIKY U TIPaBY

CoBpemeHHble npodeccmoHanbHble 6asbl AaHHbIX (B TOM YMCae MeKayHapoaHble pedepaTmBHble 6asbl

AAHHbIX HAY4YHbIX U34aHUI) U MHGOPMALMOHHbIE CNPABOYHbIE CUCTEMDbI

Nature

SpringerMaterials

KypHansbl
nsnatenbcrsa Annual

Reviews

OauH ns3 CamblIX CTapbIX

M Noctyn

dBTOPUTETHbIX obLeHayYHbIX XYPHanNos.

cB060AHbIN

My6nnMKyeT  uccnefoBaHWsA,  MNOCBALLEHHbIE
LIMPOKOMY Kpyry BOMpPOCOB, B www.nature.c
OCHOBHOM €CTECTBEHHO-HAY4YHOM TemaTukn. C om

2005 roga KypHan nyb6auKyeT NoAKacTbl, rae

BKpaTLe O6CY)KAaIOTCH AOCTUXEHUNA HaYKU U

ny6anKaLmMu 3a NocneaHo Heaento — age. Iy

. . Pecypc
Springer Materials — 3T0 camas nonHaa 6asa P
y [octyneH
no IP-
OHa
agpecam
TaKnx AP
TYCYPa
OVCUMNAMH, KaK MaTepuanosegeHue, epusmka,

AaHHDbIX, onucbiBatoLWlan CBOMCTBA

XapaKTepPUCTUKU MaTepmnanos.

aKKymyavpyeT  MHbOpmaLuio U3

d)M3VI‘-IECKa’r'I n HeopraHn4deckan XMmMusa,

materials.spri

MaLlWNHOCTpOEHUE U ApP. neer.com

fBnAeTcA HeKOMMEpPYeCKUM aKageMUYEeCKUM

archive.neicon

M34aTeNbCTBOM, NevaTaowmm okono 40 cepuit
.ru
nyoAnKyloWmnx ~—

(*KypHanoB, erKeroaHWKoB),

archive.neicon



http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source

KpynHble 0630pHble CTaTbl O AOCTUMKEHUAX B
06/1aCTU  eCTeCTBEHHbIX W COLMANbHbIX HayK.
Bosiee NOMOBUHLI U3 3TUX KYPHANOB MMeET
BbICOYANLLMIA YpPOBEeHb LUUTUPOBaHUA
no Umnakr-dpakrtop (Science Citation Index),
3aHMMan nepBble MecTa B CBOMX KaTeropusax
HayK.

4 3To nonHoTekcTtoBasa 6asa [aHHbIX KYPHANOB
nspgatennctea OKchOpACKOro yHMBepcuTeTa.
ypHanbl Pecypc aHrnoAsblYHbINA, COAEPKUT MaTepuanbl

n30atTeNnbCTBa Oxford no Oﬁu.l,ECTBEHHbIM n 'YMaHUTAPHbIM,

University Press €CTeCTBEHHbIM U TEXHUYECKUM HayKaM,ﬂ

MHGOPMaATMKe, MeauunHe, 34PaBOOXPAHEHUIO
v ap.
5 ypHanbl Royal  Society of  Chemistry —
ABTOPUTETHbIE HayyHble  M34aHUA,  4TO
NOATBEPKAAETCA MX BbICOKMMW MOKasaTenamm
Undposoii apxus B Journal Citation Reports. B KaTteropumu
YXYPHanos «Xnmma. MynbTnaycumMnaAnHapHble
pubs.rsc.org

nsgatenbcrea Royal wuccnegoBaHua» cpegu nepsbix no paHry 20

Society of Chemistry ypHanoB 6 wusgatotcas Royal Society of

Chemistry. Bce apyrue n3gaTenbCcTBa
npeacTaB/eHbl MEHbLUMM KO/IMYeCTBOM
*KypHanos B Ton-20.

6 3T 6asbl AaHHbIX NpegHasHauyeHbl Ans
MCNONb30BaHMA  LUMPOKOW  Ny6amnKou. U3-3a
orpaHWYeHnit obopyaoBaHMA WM MPONYCKHOM

MaTeHTHas 6as3a CNOCOBHOCTM OHM He npegHasHayeHbl Ana patft.uspto.go

USPTO MacCCOBOro cKaumBaHuAa paaHHbix USPTO. Ona v
noay4yeHua AONOAHUTENbHON MHbOpMauuK o6
06beMHbIX OaHHbIX USPTO, nocetute
CTPaHULY DNEKTPOHHbIE NPOAYKTbI AAHHbIX.

U MHpOpMaIMOHHbIe cripaBouHble cucteMbl «KoHcynbTant [1mtocy, «"apanty.

7.5.Memoouueckue ykazanus K 1a00pamopHbiM U RPAKMUYECKUM 3AHAMUAM

1. XacanoB B. B., VnpbameBa P.J[.. KadecTBeHHBIII M KOJTHMYCCTBECHHBIM aHAJIM3.
JlabopaTtopubiii npaktukym — Hampuuk: KabGapauno-bankapckuii I'ocynapcTBeHHBIN
Yuusepcurer, 2017 1. — 142 c.

2. Yaw6amesa P.JI., XacanoB B.B. KonmnuectBennsit ananu3. JIabopatopHbliii MPaKTUKYM
— Hanpuuk: Kabapauno-bankapckuit 'ocynapctBennsiit YauBepcutet, 2016 1. —55c.
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7.6. Memoouueckue yKkazanus no npoeeoeHuI0 pa3iuiHulX yueoOHviX 3aHAMUl, K
KypCo60oMYy NPOEKMUPOGAHUI0 U OPY2UM 8UOAM CAMOCHOAMENbHOU PAOOmbL.

Memoouueckue pekomeHoayuu no u3y4eHur0 OUCYUNIUHBL (AHATUMUYECKAA XUMUA)
ona odyuarowuxcs

[Ipuctynas Kk U3y4eHHUIO AUCHUILIUHBI, 00y4aronieMycsi HEOOX0IUMO 03HaKOMHUTHCS
C TEMaTUYECKUM IUIAHOM 3aHSITHH, CIHCKOM PEKOMEHIOBAHHON yueOHOW JUTEpaTyphbl.
Crnenyer ysACHUTh TIOCIEAOBATEIbHOCTh BBINOJHEHHUS] WHIUMBUIYAJbHBIX YUYEOHBIX
3aJlaHul, 3aHECTH B CBOKO pabOyyl0 TETpajb TEMbl U CPOKU IMPOBEACHHUS CEMUHApPOB,
HaIlMCcaHus y4eOHBIX U TBOpUECKUX padoT. IIpu u3ydyeHMH TUCUUILIMHBI 00yYaromuecs
BBINIOJIHAIOT CIIEIYIOUIME 33JaHus: M3y4Yal0oT PEKOMEHJIOBAHHYIO YYEOHYI0O M HAyUHYIO
JUTEpaTypy; MHUIIYT KOHTPOJbHBIE pPAOOTHI, TOTOBIT JOKJIAAbl MU COOOIICHUS K
IPAKTUYECKUM 3aHSITHUSAM; BBIIIOJIHAIOT CAMOCTOSTEIbHBIE TBOPUECKHE PAOOThI, yUaCTBYIOT
B BBINIOJIHEHUM NPAKTHUUECKUX 3aJaHUil. YpOBeHb U TINTyOMHA YCBOEHHUS IUCLUIUIMHBI
3aBUCAT OT AaKTUBHOM U CUCTEMaTHMYecKoM paboThl Ha JIEKIUSAX, H3yYEHUS
PEKOMEHOBAHHOM JIUTEPATYPhI, BBIITOJIHEHUS KOHTPOJIBbHBIX IMCbMEHHBIX 3aJaHUN

Kypc wu3ywaercs Ha JeKUMSIX, CEMHHapaxX, MpH CaMOCTOATEIbHOW U
WHIUBUAYaAJIbHOU paboTe oOydaronuxcs. OOydyaromuiicss Jyisi TMOJHOTO OCBOCHHS
MaTtepuasa JOJDKEH He MPOIyCKaTh 3aHSTHS U aKTUBHO Y4aCTBOBAaTh B y4eOHOM Ipoliecce.
Jlekiuu BKIJIFOYAIOT BCE TEMbl U OCHOBHBIE BOIPOCHI TEOPUU U MPAKTUKU CTPaXOBAHUS.
st MakcuManbHOU 3(PGHEKTUBHOCTU U3YyUYEHUSI HEOOXOMMO MOCTOSIHHO BECTH KOHCIIEKT
JIEKIIUH, 3HaTh PEKOMEHIyEMYIO MPENOJABATENEM JIUTEPATYPY, MO3BOISIONIYIO TOTIOTHUTD
3HAHUS U JYYIlIe MOJTOTOBUTHCA K CEMUHAPCKUM 3aHSATUSIM.

B cootBeTcTBUM C y4eOHBIM IUTAHOM Ha KaXXAYIO TEMY BBIACIECHO HEOOXOAMMOE
KOJIMYECTBO YaCOB IPAKTUYECKUX 3aHATHM, KOTOPHIE IPOBOAATCA B COOTBETCTBUM C
BONPOCaMH, PEKOMEHIOBaHHBIMU K M3YUEHHUIO IO OIpeneiaeHHbIM TeMaM. O0yyatomuecs
JIOJKHBI PETYJISIPHO TOTOBUTHCSI K CEMMHAPCKUM 3aHSATHSM U Y4acTBOBAaTh B 00CYKIEHUU
BONPOCOB. IIpy IOArOTOBKE K 3aHATUAM CIIEAyeT PYKOBOJACTBOBATHCA KOHCIIEKTOM
JEKIUA U PEKOMEHJ0BAaHHOM JuTeparypoi. TemaTnuueckuil miaH IUCUUIIMHBIL, y4eOHO-
METOIMYECKUE MATEPHUAIbI, @ TAKKE CIIMCOK PEKOMEHAOBAHHOM JIUTEPATYPhl IIPUBECHEI B
paboueil mporpamme

B xone u3ydeHust JUCHUIUIMHBI OOYyYAIOUIMIICS UMEET BO3MOXHOCTh MOATOTOBUTH
pedepar mo BbIOpaHHOM M3 TNpeIoKeHHOro B Pabouell mporpamme chucka TeMe.



BricTymienne ¢ nokiagom mno pedepary B rpyIie NpoBoautcs B GopMe NMpe3eHTaluu C
UCIIOJIb30BAHUEM MYJIbTUMEAUINHON TEXHUKH.

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 80 8peMs NPOBEOCHUA
JeKuyuu

B mpouecce JEKIMOHHBIX 3aHATUH 11E€7€CO00pa3HO KOHCIEKTHPOBATh YUEOHBIM
matepuai. g 3TOro HUCMONIb3YIOTCS OOIIME M YTBEPIMBIIHUECS B MPAKTHKE MpaBUiIa, U
IPUEMbI KOHCTIEKTUPOBAHUS JICKLIUH:

KoHcnekTupoBanue JeKiuil BeAeTcsl B ClEUaIbHO OTBEEHHOM JIsl 3TOTO TETpajIy,
KOKIbIA JUCT KOTOPOW JOJDKEH HMMETh TOJIsl, Ha KOTOPBIX JEIaloTCsl TOMETKH U3
PEKOMEHJIOBAHHOM JIUTEpaTyphbl, JOMOJHSIONIME MaTephal MPOCIYIIAaHHOW JIKIIUH, a
TaK)Ke MOAYEPKUBAIONTUE OCOOYIO BaXKHOCTh T€X MJIM UHBIX TEOPETUUECKUX TOJTIOKECHHM.

[lenecooOpa3Ho 3anUChIBaTh TEMY U IUIaH JIEKLHM, PEKOMEHIYEMYIO JIUTEPATYPy K
TeMeE. 3almuCh PA3JENoB JIEKIUU JOJLKHBI MMETh 3arojOBKH, IOA3arOJIOBKH, KPAacCHBIE
CTpoKHu. [l BBIAENEHUS PpAa3LENOB, BBIBOJOB, OINPEACICHUNW, OCHOBHBIX HIEH MOKHO
UCITI0JIb30BaTh LIBETHBIE KapaHAAIlIH U (DIIOMacCTEPBHI.

Ha3BaHHble B JEKIMU CCBHUIKM Ha TMEPBOMCTOYHMKHA HAI0 TOMETUTh Ha MOJISX,
9TOOBI TIPU CaMOCTOSITEIbHOMW paboTe HAWTH W BOHCATh WX. B KOHCHEKTE JOCIOBHO
3aMMCHIBAIOTCS OTPEICTICHUSI TIOHITHH, KaTeropuil u 3akoHOB. OCTaNbHOE JOJKHO OBITH
3aIIMCaHO CBOMMH CIIOBAMM.

KaxnoMmy cryaeHTy HE0O0X0AMMO BbIpadOTaTh M HCIOJB30BaTh JOIMYCTUMBIE
COKpalleHHs HanboJsiee paclpoCTPAaHEHHBIX TEPMUHOB U TIOHSTHM.

Memoouueckue pekomeHOauuu no NOO20mMoEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTHueckrne (CEMHHApPCKHE) 3aHATHS — COCTaBHAs 4YacTh ydeOHOTO IIpoliecca,
rpynmnoBasi ¢opMa 3aHITHH MPH aKTUBHOM YYacTHHU CTYACHTOB. IIpakThueckue 3aHATHS
CIIOCOOCTBYIOT YITyOJEHHOMY M3YUYE€HHIO HauOoJjee CIOXKHBIX MPoOJieM HAyKH U CITyXkKaT
OCHOBHOU (pOpPMO¥ TTOABEACHUS UTOTOB CAMOCTOSITEIHLHON paboThl o0ydaromuxcs. Llenbro
MPAKTUYECKUX 3aHATUN SIBISCTCS yTiyOJeHWEe M 3aKpEIUICHHE TEeOPETUYECKHX 3HaHWM,
MOJIYYCHHBIX OOYYAIONUMUCA Ha JICKIHUSIX W B TPOIECCE CAMOCTOSTEIHHOTO U3YYCHUS
y4eOHOTO MaTepuaja, a, CJIe0BaTelIbHO, (POPMUPOBAHHUE Y HUX OINPEACICHHBIX YMCHUHN 1
HABBIKOB.

B X04€ IMOATOTOBKN K CCMHUHAPCKOMY 3aHATHIO HGO6XOI[I/IMO pOYUTaTb KOHCIICKT
JCKIUHU, N3Yy4YUTb OCHOBHYIO JIMTCPATypy, O3HAKOMUTBHCA C HOHOHHHT@HLHOﬁ
HHTCpaTYPOﬁ, BBIIIOJIHUTE BBIJAHHBIC IIPCIIOAABATCIICM ITPAKTUYCCKUC 3adaHU]. HpI/I 9TOM



y4ecTb PEKOMEHJAllMU TpernojaBareiis U TpeOoBaHus mporpammel. JlopabaThiBaTh CBOIA
KOHCIIEKT JICKIINH, Jieasi B HEM COOTBETCTBYIOIIME 3aITUCH U3 JIUTEPATYPHI.

KenarenbHo IIpu IIOATOTOBKC K IIPAKTHYCCKHM 3aHATHAM II0 JHCHOUIIJIMHC
OJHOBPCMCHHO HCIIOJIL30BaTh HCCKOJIbBKO HMCTOYHHMKOB, PACKpPbIBAIOOINX 3a/IaHHbIC
BOIIPOCHI.

Ha npaktryeckux 3aHATHIX 00ydYaroIIuecs: y4aTcsi TPaMOTHO H3JIaraTh MpoOJIeMBbl,
CBOOOMHO BBICKA3blBaTh CBOM MBICIHM W CYXXICHHS, pacCMaTpUBAIOT CHUTYaIlWH,
CIIOCOOCTBYIOIIME Pa3BUTHIO TpodeccroHambHON KoMIeTeHTHOCTH. ClemyeT WMeTh B
BUJTY, YTO MTOJATOTOBKA K MPAKTHYECKOMY 3aHATHIO 3aBUCHT OT ()OPMBI, MECTa ITPOBEICHUS
CeMHUHapa, KOHKPETHBIX 3aJ[aHUuil W MOPYYCHHUH. ITO MOKET OBITh HAIHMCAHHE JOKJIaja,
acce, pedepara (¢ MOCISAYIOMIUM UX 00CYKIECHUEM ), KOJITIOKBUYM.

Memoouueckue pekomeHOauuu no 6bINOJIHEHUI0 1aOOPAMOPHLIX Padom

[lepeuenp aboOpaTOpHBIX PAOOT M METOJMYECKUE YKA3aHUS IO UX BBIMOJHEHUIO
IIPUBOJATCA B II. 7.5.

Memoouueckue pekomeHOauUU NO OPZAHUIAUUU CAMOCHOAMENbHOU PAOOmMbl

CamoctositenpHas pabora (mo B.M. Jlanmio «caMOCTOSITEIBHBIM — YEJOBEK,
UMEIOIINIA CBOM TBEpAbIE YOEXKIEHUS») OCYILIECTBISIETCA MPU BceX (opMax OOyudeHHUS:
OYHOU U 3a04YHOM.

CamocTosiTennbHas padoTa 00y4arouxcs - Coco0 aKTUBHOTO, 11€JICHANPABICHHOTO
PUOOPETEHUS CTYJEHTOM HOBBIX JIJI1 HETO 3HAHWA W yMEHUH 0€3 HEmOoCpEICTBEHHOTO
y4acTusl B 3TOM TIpoiiecca npemnojaBateneil. [{oBbIieHne poau caMOCTOSITEILHON padoThI
00ydJaronuxcsi Mpy MPOBEICHUH PA3IMIHBIX BUJIOB YUCOHBIX 3aHATHI MPE/IIToIaraeT:

— ONTHUMHUBAIMIO METOJIOB OOyYEHHs, BHEAPEHHWE B YUEOHBIM MPOIECC HOBBIX
TEXHOJIOTUI OOyYEeHHS, TOBBIIIAIONIUX MTPOU3BOAUTEILHOCTh TpyAa MPenoaaBaTens,
aKTHUBHOE HCIIOIBL30BaHNE MH(POPMAITHOHHBIX TEXHOJIOTHH, TTO3BOJISIOIINX
oOyyaroremycs B yI0OHOE JIsl HETO BpeMsi OCBauBaTh y4eOHBIN MaTepual;

— IIMPOKOE BHEAPEHUE KOMITBIOTCPU3UPOBAHHOTO TECTUPOBAHUS;

— COBCPIICHCTBOBAaHHWE  METOAMKHA  TPOBEJACHUS  MPAKTUK HW  HAYYHO-
HCCIIEIOBATENIbCKOM PaboThl O0ydYaroUIUXCsl, MOCKOJBKY HWMEHHO 3TH BHJbl y4eOHOMU
paboThl B MEPBYIO OYEPE/lb TOTOBIT OOYUYAIOIIMUXCA K CAMOCTOSITEIHbHOMY BBITIOJIHEHUIO
npoeCCHOHANIBHBIX 33134,

—  MOJICPHM3AIUIO CHUCTEMBI KypCOBOTO U JUIUIOMHOTO TPOSKTHPOBAHUS, KOTOPAS
JIOJDKHA TIOBBINIATH POJIb CTYJICHTA B MOA0O0PE MaTepuaa, MOUCKE MyTeH PEIIeHHS 3aa4.

CamocrosiTenpbHasi paboTa TPUBOIUT CTYACHTA K TMOJYYEHUIO HOBOTO 3HAHWS,

YHOOPSAJOYECHUIO M YIIyOJICHHIO HMEIOIIMXCS 3HaHWi, (OPMUPOBAHUIO Yy HEro



npo(heCcCHOHANBPHBIX HABBIKOB W yMeHmid. CamocTosiTenbHas padoTa BBIOJHSACT P
GbyHKITUH:

—  Ppa3BUBAIOIILYIO;
— uHPOPMAIMOHHO-00YYaIOIIYI0;

—  OPUCHTHUPYIOILYIO U CTUMYJIHPYIOIIYIO;

—  BOCIUTHIBAIONIYIO;

—  HCCIIE/IOBATENbCKYIO.

B pamkax kypca BBIOIHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOSTEIILHON pabOTHI:

1. TIpopabotka yueOHOro Martepuayna (IO KOHCIEKTaM, Yy4eOHOWM ¥ Hay4dHOU
JUTEpaType);

2. BrpmonHeHne pa3HOYPOBHEBBIX 33]1a4 U 33/1aHUM;

3. Pabora ¢ TectaMu U BOIPOCAMH JIJIs1 CAMOTIPOBEPKH;

4. BrpInoJHEHUE UTOTOBOM KOHTPOJIBLHOU PaOOTHI.

CrygeHTaMm peKOMEHAyeTCs € CcaMOro Hadajlla OCBOEHHMS Kypca paboTarh cC

JII/ITCpaTypOI;’I H IpcaiiaracMbIMHU 3aJaHUAMU B (bOpMG IIOATOTOBKH K OYCPCAHOMY
AYIUTOPHOMY 3adHATHUIO. HpI/I OTOM AKTYAJIU3UPYIOTCA HMCHOINHUCCA 3HAHMA, a TaKIKE
CO34acCTCA 0aza J1 YCBOCHHA HOBOI'O MaTcCpuHalia, BO3HHUKAIOT BOIIPOCHI, OTBCTLI HaA
KOTOPLBIC CTYACHT I1OJIYHAaCT B Ay AUTOPHH.

Heo6xoaumo oTMETUTD, UTO HEKOTOPBIE 3aJaHUs JUIsl CAMOCTOSTENILHON paboThI 1O
Kypcy HUMeEIT ompeneneHHyo crneuuduky. [Ipm ocBoeHum Kypca CTYyJAEHT MOXET
MOJIb30BaThCsl ~ OMONMOTEKOM  By3a, KOTOpas B TIOJIHOM Mepe  oOecredyeHa
COOTBETCTBYIOIICH JTUTEPATYpOid. 3HAUUTEITHHYIO TTOMOIIb B MOJATOTOBKE K OYEPEIHOMY
3aHITHIO MOJXKET OKa3aTh HMMEIOIIMICS B Y4eOHO-METOIUYCCKOM KOMIUIEKCE KpaTKUU
KOHCIIEKT JieKIii. OH K€ MOKET WCIOJIb30BAaThCA U ISl 3aKPEIUICHUS MOJYyYEHHOTO B
aynuropun marepuana. CamocrosiTenbHas padoTa CTYJIEHTOB MPEAyCMOTpEeHA YYEOHBIM
IUTAHOM U BBITIOJHSETCS B 00S3aT€LHOM TOPSAKE. 3afaHusl MPEUIOKEHBI M0 KaKI0h
U3y4aeMoU TeMe U MOTYT TOTOBUTHCS MHAUBUAYAIBHO WK B rpyrmre. [To Heobxoaumoctu
CTYJEHT MOKET o0paImaTthcs 3a KOHCYIbTAIMEH K TpenoaaBaTento. BrimonHeHne 3aaaHuii
KOHTPOJIUPYETCS U OIICHUBACTCS MPEIO0/1aBaTEIICM.

JUIst yCHEenHOro caMOCTOSITEIbBHOTO U3YYEHHUs] MaTepuaa CEroAHsl MCIOJIb3YITCS
paziMyHble  CpeAcTBa OO0y4YeHHUs, Cpeaud KOTOphIX 0co00€ MECTO 3aHHMAIOT
WH(POpPMAIIMOHHBIE TEXHOJOTUM PA3HOTO YPOBHS U HANpPaBICHHOCTH: JJIEKTPOHHBIC
Y4EOHUKH U KypChl JIEKIUH, 0a3bl TECTOBBIX 3aJaHUi U 3a7a4. DJICKTPOHHBIN y4eOHUK
MIPEICTABIIIET COOOW MPOTPaMMHOE CPEJCTBO, MO3BOJIAIONICE MPEACTABUTE JJI U3YUCHUS
TEOPETUUYECKU MaTepuall, OPraHu30BaTh anpoOUpPOBaHUE, TPEHAXK U CAMOCTOSTEIBHYIO
TBOPUYECKYIO0 paboTy, MOMOraromiee CTyJEHTaM M IPENoAaBaTeNio OLEHUTh YPOBEHb
3HaHUU B OMpENEJICHHON TEeMaTHKE, a TaKXkKe COJeprKallee HEOOXOAUMYIO CIPaBOYHYIO
uH(popMaIuIo. DJIEKTPOHHBIM YYEeOHMK MOKET HHTErpUpOBaTh B ceOe BO3MOKHOCTHU



pPa3IMYHBIX  MENAarorMYecKUX MPOTPAMMHBIX  CPEACTB: OOydYaroluX MpOrpamm,
CIIPaBOYHUKOB, YYEOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOIIUX MTPOTPaAMM.

JUis  yCHemHON oOpraHu3ald  CaMOCTOSITENIbHOM paboThl BCE  aKTHBHEE
NPUMEHSIOTCS pa3sHOOOpa3Hble o0pa3oBaTeNbHBIE pecypchl B ceTu VHTEpHET: CHCTeMBbI
TECTUPOBAHUS 10 PA3IMYHBIM 00JIACTSAM, BUPTyaJIbHbIE JIEKIIUH, JIAOOPATOPUH, NIPU 3TOM
IIOJIB30BATENI0 JTIOCTATOYHO MMETh KOMIIBIOTEP M NMOAKIIOUYEeHUE K MHTepHery mus Toro,
4TOOBI CBSI3aThCA C MPENOJABATEIEM, PEIIaTh BBIUMCIMTENBHBIE 3aa4l U IOJy4YaTh
3HaHud. Vcronb30BaHME ceTel YyCUIIMBAET POJib CAMOCTOATENIbHOW pabOThl CTyIEHTa U
MO3BOJISIET KapAMHAIBHBIM 00pa30M U3MEHUTh METOJUKY MTPENOJaBAHHUS.

CryneHT MOXET IoJly4aTh BCE 3aJaHHsS U METOJUYECKUE YKa3aHUs 4epe3 CepBep,
4TO JAaeT €My BO3MOXKHOCTb IPHUBECTH B COOTBETCTBUE JIMYHBIE BO3MOYKHOCTH C
HEOOXOMMBIMHU JJIs1 BBIMOJIHEHUS paboT Tpyao3aTparaMu. CTyJE€HT UMEET BO3MOKHOCTb
BBIIIOJIHATh paboOTy JOMa WM B ayAUTOpUU. bosblioe BOCOUTATENbHOE U
00pa3oBaTeNbHOE 3HAYEHUE B CAMOCTOATEIBHOM Y4Y€OHOM TpyJl€ CTyJE€HTa HMEET
CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30YXKIAaeT W MOJAJIEPKUBAECT BHHUMaHUE U HWHTEpEC,
MOBBIIIAET AKTUBHOCTh MaMATH M MBIIUJIEHUS, IO3BOJSET CTYAEHTY CBOEBPEMEHHO
OOHapyXUTh U YCTPAHUTH JOIMYIIEHHbIE OIUMOKU U HEJOCTATKH, OOBEKTUBHO OIPENEIUTh
YPOBEHb CBOMX 3HAHUM, NMPAKTHYECKUX YMEHHH. CaMoe JOCTyIHOE U IPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ IPUMEHEHUEM HH()OPMALIMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTUHN - 3TO
psa TecToB «on-line», KOTOpbIe MO3BOJSIOT B PEXKHUME PEATLHOTO BPEMEHM OINpPEACIUTh
CBOM ypOBEHb BIIAJICHUS MPEIMETHBIM MaTEPUAIOM, BBIIBUTh CBOM OIIMOKH M MOJYYUTh
PEKOMEHIALMHU IO CAMOCOBEPLIEHCTBOBAHUIO.

Memoouueckue pekomeHoayuu no padome c 1UmMepamypoil

Bcro nmTeparypy MOXKHO pa3fenuTh Ha YYEOHHMKH U y4eOHBIE IOCOOMS,
OpWUTHHAJIBHBIC HAy4YHBIC MOHOTpPAapUYCCKHE WCTOYHHWKH, HAYYHBIC ITyOJIMKAIUU B
NEePUOINYCSCKON TeyaTu. M3 HHUX MOXXHO BBIICIHTH JIMTEPATYPy OCHOBHYIO
(peKOMEHIyeMY10), JOIMOJHHUTEIBHYI0 | JIMTEpaTypy Ui YIIyOJICHHOTO W3YYCHHS
JACIIUTUTHHEI.

N3yueHue AMCUMIUIMHBI ClIEyeT HaYMHATh C Y4eOHHKA, MMOCKOJIbKY YUYEOHUK — 3TO
KHUTa, B KOTOPOH H3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUW MO ONPENCICHHOMY IPEAMETY B
COOTBETCTBUHU C LIEJIIMU U 331a4aMi 00yUYEHUsI, yCTAHOBJIEHHBIMU TPOTrPAMMOH.

[Ipu paGote ¢ nurepaTypodl HEOOXOJUMO YUYHUTHIBaTh, YTO MMEIOTCS Ppa3IUYHbIC
BUJBl YTEHUs, U KKIBIA U3 HUX HUCIOJIB3YETCS Ha ONPEACIICHHBIX JTallaX OCBOCHMS
MaTrepuaa.



lIpedsapumenvrnoe 4YTEHHE HAIPABICHO HA BBISBJICHUE B TEKCTE HE3HAKOMBIX
TEPMUHOB U TNOHUCK HMX 3HAYEHHS B CIIPAaBOYHOM JuTeparype. B "yacTHOCTH, mpu 4TEeHUH
yKa3aHHOM JTUTEpaTypbl HEOOXOAUMO MOAPOOHEHIIIMM 00pa30M aHAIU3UPOBATH IMOHSTHS.

Ck603HO€e umeHue TpEANoNaraeT MpPOYTEHHWE MaTepuana OT Hayajla J0 KOHIIA.
CKBO3HOE YTCHHE JIMTEPATYyphl W3 MPHUBEACHHOTO CIHCKA TaeT BO3MOXKHOCTH CTYACHTY
chopMHUpOBaTh CBOJ OCHOBHBIX TOHITHH W3 M3y4aeMou 00JacTH ¥ CBOOOJHO BIIAJETh
VMU.

Bvibopounoe — Ha000pOT, UMEET LENIbI0 MOUCK M 0TOOp Marepuana. B pamxax
JAHHOTO Kypca BbIOOPOYHOE UTEHHE, KaK CIIOCOO OCBOEHHUS COAEP)KAaHUS Kypca, JOJIKHO
UCIOJIb30BaThCSl NPU MOATOTOBKE K IMPAKTUYECKUM 3aHATUSAM IO COOTBETCTBYIOUIUM
paszenam.

AHanumuueckoe umeHue — 3TO KPUTHUECKUI pa300p TEKCTa C MOCIEIYIOUIUM €ro
KOHCIIeKTHpoBaHueM. OCBOEHHE YKa3aHHBIX MOHATUN OyneT Hanbosnee 3PQPEeKTUBHBIM B
TOM CJIy4ae, €CJId MPU YTEHUU TEKCTOB CTYJCHT OyJET 3a71aBaTh K 3TUM TEKCTaM BOMPOCHI.
Yacts u3 »stHXx BompocoB cdopmynupoBaHa B POC B mnepeyHe BOMNPOCOB s
coOecenoBanusa. llepedeHb ATUX BOMPOCOB OrPaHUYEH, MO3TOMY Ba)XKHO HE TOJBKO
coJiepKaHue BOMPOCOB, HO CaM MPHUHIUI OCBOEHUS JIUTEPATYPhI C TOMOIIBIO BOITPOCOB K
TEKCTaM.

[enbto uzyuarowyeco UTEHUS SIBISIETCS TIIyOOKOE€ M BCECTOPOHHEE IMOHUMAHHUE
y4ueOHoM nHbopmaiuu. EcTh HECKOIBKO MTPUEMOB U3yYarOIIEro YTCHHUS:

1. Utenne mno anropurMmy mnpennosnaraeT pazOueHue HHPOpMalUM Ha OJIOKH:
Ha3BaHUE; aBTOpP; MCTOYHHMK; OCHOBHAs HJEs TEKCTa; (AaKTHUECKUl MaTepual; aHalu3
TEKCTa IIyTEM COIMOCTAaBJICHUS MMEIOUIMXCS TOYEK 3PEeHHs M0 pPaccMaTpUBAEMbIM
BOIIPOCaM; HOBU3HA.

2. IIpueM ocTaHOBKHM BOMPOCOB K TEKCTY UMEET CIEAYIOIINN AIITOPUTM:

— MEUIEHHO ITPOYUTATh TEKCT, CTAPASICh MOHATH CMBICII U3JI0KEHHOT0;
— BBIJCJIUTH KJIIIOUEBBIE CJIOBA B TEKCTE;
— TOCTapaThCsl MOHATH OCHOBHBIE UJIEU, TOATEKCT U OOIIMIA 3aMbICEI aBTOPA.

3. Ilpuem Te3upoBaHMs 3akioyaercs B (HOPMYJIUPOBAHUM TE3UCOB B BHUJE
II0JIOKEHUM, YTBEPKIACHUM, BHIBOJIOB.

K sToMy MOXHO [100aBUTh W HHBIE TpPHUEMBL: NpHUEeM pedepupoBaHus, MPUEM

KOMMCHTHUPOBAHMNA.

BaxxHoil cocrapistoiiei a000ro COJMIHOTO HAYYHOT'O U3JIaHUS SIBISETCS CITHMCOK
JUTEpaATypsl, HA KOTOPYIO cCbhlUIaeTcst aBTop. [Ipy BOZHMKHOBEHMM MHTEpECA K KAKOW-TO
oOcyxJaeMoii B TEKCTe MpoOieMe Bcerga €cTb BO3MOXKHOCTh OOpaTUTBHCS K CIUCKY
OTHOCSIIEHCA K Hel nutepaTypbl. B 3ToM citydae Bcst mpoOriema kak Obl pa3OuBaeTcs: Ha
COCTaBJIAIOLIME YaCTH, KAXKJasi U3 KOTOPBIX MOXET M3y4daThbCsl OTAEIBHO OT Apyrux. I[lpu



9TOM Ba’XHO HE TCPATH U3 BUJA O6I[IPII>’I KOHTCKCT W HC IIOI'PY>KAaTbCA YpE3MCPHO B ACTAIIH,
IIOTOMY 4YTO TaKUM 06p8,30M MOJKHO HC YBUACTD I'NTABHOTO.

IToaroroBka K 3K3aMeHy JOJDKHA IPOBOAUTHCS HA OCHOBE JIEKIIMOHHOIO MaTepuania,
MaTepuajga MPAKTUYECKUX 3aHATHH C 00sA3aTeNbHBIM OOpaIleHHeM K OCHOBHBIM
y4eOHHKaM TI0 Kypcy. ODTO TMO3BOJUT HMCKIIOYWTH OMHMOKKM B MOHWMAaHWHM MaTepuaa,
OOJIETYUT €ro  OCMBICIICHHE, MPOKOMMEHTHUPYET MaTepual MHOTOYUCICHHBIMU
MIPUMEPAMHU.

Memoouueckue pekomenoayuu no HAanUCaHuIo peghrepamos

Pedepar mpencraBnsier cobol COKpaIEHHBIM NEpeckas COJAEpKaHUs MEPBUYHOTO
JOKyMEHTa (MJIM €r0 YacTH) C OCHOBHBIMU (DaKTUYCCKUMHU CBEJICHHUSMH W BBIBOJAMHU.
Hanucanue pedepara ucnonabzyercss B yueOHOM MpoIiecCe By3a B LENAX NPUOOpPETECHUS
CTYJICHTOM HEOOXOIUMOM MPO(ECCHOHATBHON MOATOTOBKH, Pa3BUTHS YMECHHS U HABBIKOB
CaMOCTOSITEIEHOTO HAyYHOTO ITOMCKA: HM3yYCHUs JUTEPaTyphl IO BBIOPAHHOW TeMe,
aHaM3a Pa3UYHBIX MCTOYHUKOB U TOUYEK 3pEHUs, 0OO0OIICHHS MaTepHuaia, BBbIICICHUS
rJIaBHOTO, (hOPMYJTUPOBAHUS BBIBOJOB U T. M. C MOMOIIBI0 pedepaToB CTYIEHT TiyOxke
MOCTUTaeT HambOoJee CI0XKHBIE MPOOJEeMbl Kypca, YUYUTCA JAKOHUYHO U3JIaraTh CBOH
MBICJIH, TIPaBUILHO O(GOpPMIATE pPabOTy, MOKIAABIBATH PE3YJIbTAThl CBOETO TpyAa.
[Iporecc Hanucanusi pedepara BKIIOYACT: BHIOOP TEMBbI; MOJ00p HOPMATHUBHBIX aKTOB,
CIIEIUAILHOW JIUTEepaTypbl M HMHBIX HCTOYHHUKOB, WX HM3YYCHHE, COCTaBIICHHWC IIJIaHA;
HaIMcaHue TeKCcTa paboThl U ee 0(hOpMIICHHE; YCTHOE H3JI0KeHue pedepara.

Pedeparbl mumryTcs mo Haubojee akTyalbHbIM TeMaM. B HHX Ha OCHOBE
TUIATENBHOIO aHaldu3a U 00O0OIIEHHS] Hay4HOr0 MaTepHualia COMOCTABISIOTCS Pa3IuYHbIC
B3[JISIBI  aBTOPOB M OMpPEJENAeTCs COOCTBEHHAsl MO3UIMS CTYIEHTa C H3JI0XKEHHEM
COOTBETCTBYIOIIUX  apryMeHTOB. Tembl pedeparoB  JOMKHBI  OXBAaThbIBaTh U
JMCKYCCHUOHHBIE BOIPOCHI Kypca. OHM NMpU3BaHbl OTPAKaThb NEPENOBBIE HAYUYHBIE HJIEH,
000011aTh TEHJAEHIIMHN MPAKTUYECKONW IEeSTEIbHOCTH, YUUTHIBAasl MPU 3TOM H3MEHEHHS B
TEKYILIEM 3aKOHOJATeNbCTBE. PekoMeHj0BaHHAsI HIKE TeMaThka pedepaToB MpUMEpHasi.
CTyIeHT NpH KEJIaHUM MOXKET caM MPEIJIOKUTh Ty WIM UHYI TEMY, NPEABAPUTEIBHO
COIJIACOBAB €€ C HAYYHBIM PYKOBOJIMTEIIEM.

Pedepar, xak mpaBmiio, COCTOUT U3 BBEIACHUSA, B KOTOPOM KPaTKO 0OOCHOBBIBACTCS
aKTyaJbHOCTh, HaydHas W TMpaKTHYeCKas 3HAYUMOCTh HM30paHHOH TEMBI, OCHOBHOTO
MaTepuaia, COACpXkAaIlero CyTh MPOOJEeMbl W MYTH €€ PEIICHHS, W 3aKIIOUYCHHs, TIC
bopMUPYIOTCS BBIBOJIBI, OIIEHKH, MpeaiiokeHus. O0muii 00bem pedepara 20 1UCTOB.

Texnuyeckue TpedboBanus kK opopmiiennto pedepara cienayromue. Pedepar



odpopmiisiercs Ha aucTax popmata A4, ¢ 00s3aTeILHON HyMepaluen CTpaHull, IpUYeM
HOMEp CTpPaHUIIbI HA TIEPBOM, TUTYJILHOM, TUCTE He cTaBUTCs. [loms: BepxHee, HUKHEE,
npaBoe, JeBoe — 20 MM. AO3arHbIi oTCTYM — 1,25; PUCYHKM TOHKHBI CO371aBATHCS B
UKIMYECKHUX PeJaKTopax UM Kak pucyHok Microsoft Word (crpynmnupoBaHHBIN).
Tabnuibl BEIMOMHATH TaOIMUHbIMU stueiikaMmu Microsoft Word. CkanupoBaHue pUCyHKOB
U TabJUI He AomycKkaeTcs. BripaBHUBaHME TeKCTa (M0 NIMPUHE CTPAHUIIBI) HEOOXOAUMO
BBITIOJIHATH TOJIBKO CTAHAAPTHBIMU CIOCO0aMU, a HE ¢ MOMOIIbI0 MpobenoB. Pazmep
TEKCTa B pUCyHKax U Tabnuuax — 12 kernp. Ha TuTyneHOM nucte pedepaTta Hy>KHO
yKa3aTbh: Ha3BaHHE y4eOHOTO 3aBeIeHUs, (haKyIbTeTa, HOMEP IPYIIBI U (PaMUIIHIO, UMS U
OTYECTBO aBTOPA, TEMY, MECTO M T'OJ €ro Hamucanus. PekoMmenayemMsblii 00beM padoThl
CKJIQJIBIBACTCS U3 CIICYIOIIUX COCTABIIAIONINX: TUTYJIbHBIN JUCT (1 cTpaHuna),
conepxanue (1 ctpanuia), BBegenue (1 — 2 cTpaHuiibl), OCHOBHAS YaCTh, KOTOPYIO MOXKHO
pasnenuTh Ha TiaBbl win pasnensl (10 — 15 ctpanuir), 3akmouenue (1 — 3 cTpaHuiibl),
cniucok autepatypsl (1 ctpanuia), npuioxkenue (He o0s3aTenbHo). Eciu pedepar
COJIEP’KUT TaOJUILy, TO €€ HOMEP U Ha3BaHHE pacrojaraiorcs CBepXy TaOIHIIbl, €CIIU
PHUCYHOK, TO BHU3Y PUCYHKA.

CopepxarenpHble yacTH pedepaTa — 3TO BBEJACHHUE, OCHOBHAS YacTh U 3aKIJIIOUEHHE.
BBeneHue 10KHO COAEPIKATh PACCYKIAEHUE IO MOBOAY TOr0, YTO paccMaTpuBaeMasi TeMa
aKkTyajibHa (TO €CTh COBPEMEHHA U K HEH eCTh OOJIBIION MHTEPEC B HACTOSIIEE BpeMsl), a
TaK)K€ [TOCTAHOBKY LM UCCIIEOBAHMS, KOTOPasl HEMIOCPEICTBEHHO CBS3aHA C HA3BAHUEM
pabotel. Takxke BO BBEACHUM MOTYT OBITh IMOCTABJIEHbI 33a4i (HO HE 00sg3aTeNbHO, TaK
Kak paboTa HeBeluKa MO 00BbEMY), KOTOpble NETATM3UPYIOT Ledb. B 3akitoueHuun
MUIITYTCSI KOHKPETHBIE, COIEPKATEIbHBIEC BHIBOBI.

Conepxxanue pedepara CTyIEHT TOKJIAABIBAET HAa CEMHUHApE, KPYXKKe, HAyYHOU
koH(pepennuu. [IpenBapuTenbHO MOATOTOBUB TE3UCHI JOKJIa/Aa, CTYJIEHT B TeueHnue 7 - 10
MUHYT JOJDKEH KPaTKO M3JIOKHTH OCHOBHBIE TIOJIOKEHUST cBoel paboTel. [locne mokmana
aBTOp OTBEYAET Ha BOMPOCHI, 3aT€M BBICTYNAIOT OMNIOHEHTHI, KOTOPHIE 3apaHee
MO3HAKOMUJIUCh C TEKCTOM pedepara, 1 OTMEUAIOT €ro CHiIbHBIE U ciabbie cTopoHbl. Ha
OCHOBE 00CYK/IeHUsI 00y4aIomEeMyCsl BEICTABIISIETCSI COOTBETCTBYIOIIAS OIIEHKA.

Memoouueckue pekomenoayuu 011 OO20MOBKU K IK3IAMEHY:

Dk3aMeHbl B 3 —M U 4-M ceMecTpax SBISIOTCS (OPMOM UTOTOBOTO KOHTPOJISI 3HAHHMA
U yMEHMA OOydYaromuxcsl IO JaHHOW JUCUUIUIMHE, TOJIYYEHHBIX Ha JIEKIIUsX,
MPAKTUYECKUX 3aHATUSX W B TIPOILECCE CaMOCTOSTENbHOW paboTel. OCHOBOW st
OmpeneeHus] OLEHKM CIY>KUT YPOBEHb YCBOCHMSI OOydYalOIIMMHCS MaTepuaia,
PEeayCMOTPEHHOTO JIaHHOM paboueil mporpammoit K sk3aMeHy JomycKaroTcs CTYIEHTHI,



HaOpasime 36 u 6osiee OAIIOB MO UTOraM TEKYIIEro U MPOMEKYTOYHOro KOHTposis. Ha
AK3aMEHE CTYJICHT MOKeT Habpath oT 15 1o 30 Gasmios.

B mepuon moAroToBku K 3K3aMeHy OOydarollMecss BHOBb OOpalaloTcst K y4eOHO-
METOIMYECKOMY MaTepHally U 3aKpEeIlIsiOT MPOMEKYTOUHbIC 3HAHMUS.

[ToaroroBka 00y4aromerocs K 3k3aMeHy BKJIIOYAET TPU dTana:

— CaMOCTOATCIIbHAA pa60Ta B TCUCHHC CCMCCTPA,
— HCHIOCPCACTBCHHAsA IOATOTOBKA B AHHW, IMPCAIICCTBYIOIIUE 3K3aMCHY II0 TCMaM

Kypca;
— IIOAI'OTOBKA K OTBCTY HA SK3aMCHAIIMOHHBIC BOIIPOCHI.
HpI/I IIOATOTOBKC K JK3adMCHY 06yanOHIHMC}I HGJIGCOO6p33HO HCITIOJIB30BATb

MaTepuaibl JIEKIHM, Y4eOHO-METOJUYECKHE KOMIUIEKChI, HOPMATHBHBIC JIOKYMEHTHI,
OCHOBHYIO U JIONIOJIHUTEIBHYIO JIUTEPATYPY.

Ha »k3ameH BbIHOcHTCS Matepual B oObeMe, NPEIyCMOTPEHHOM paboyeit
nporpaMMon y4eOHOM JUCHUILIIMHBI 32 CEMECTpP. DK3aMEH MPOBOJUTCS B MUCHbMEHHOU /
ycTHOH (hopme.

[Ipu mnpoBeneHun »HK3aMeHAa B TMUCbMEHHOW (yCTHOM) ¢dopme, Beaymui
IpenoAaBaTesib COCTaBJseT SK3aMEHAIlMOHHBbIE OWJIEThl, KOTOpbIE BKIIIOYAIOT B CEOs:
TECTOBBIE 3aJaHUsA; TCOPETHUUYECKUE 3aJaHus; 3aJaud Wiu cuTyauun. PopmyiHnpoBKa
TEOPETUUYECKUX 3aJaHusl COBMNAJaeT C (POPMYIHPOBKON TNEpEeUHs HK3aMEHAI[MOHHBIX
BOIIPOCOB, TOBEACHHBIX A0 CBEACHUS 00YyHarOUIMXCsl HAKaHyHE YK3aMEHAIIMOHHOM CECCHH.
CopeprkaHre BOIPOCOB OJHOTO OMJIeTa OTHOCHTCS K Pa3iu4HbIM pa3zesiaM MporpamMMmsbl ¢
TeM, 4TOOBI 00JIee MOJIHO OXBATUTh MaTepuai y4eOHOU TUCHUTIIMHBI.

B aymuropum, rne TPOBOAWTCS YCTHBIM HK3aMEH, JIOJDKHO OJIHOBPEMEHHO
HaxXOJHUThCA HE OoJiee MIECTH CTYACHTOB Ha OJIHOTO IIperojaBaTess, NMPUHUMAIOIIETO
sk3aMeH. Ha moirotoBky oTBeTa Ha OWJIeT Ha Sk3aMeHe oTBOAUTCS 40 MUHYT.

[pu npoBeieHny MMCbMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pesyibrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHA BBIPKAETCS OLIEHKAMMU:

Ouyenka «omauynon— om 91 0o 100 6anioe — TeopeTHIECKOE COJIEPKAHNE KYypPCca OCBOCHO
TIOJTHOCTBIO, 0€3 MPOOETIOB, HEOOXOAMMBIE PAKTUUECKUE HABBIKKA PAa0OTHI C OCBOSHHBIM
Marepuaiom copmrpoBaHsl. Bee npeycMoTpeHHbIe IporpaMMoii 00ydeH st yaeOHbIE 3a/TaHusT
BBITIOJTHEHBI, KAYeCTBO MX BBIIOJIHEHHS OLICHEHO YMCIIOM OaJIIoB, OJIM3KUM K MakcuMasibHoMy. Ha
9K3aMEHE CTY/ICHT IEMOHCTPUPYET IITyOOKHE 3HAHUSI IIPETyCMOTPEHHOT O IPOrpaMMOi MaTepurara,
YMEET YETKO, JJAKOHUYHO 1 JIOTHYECKHU TMOCIIEIOBATENLHO OTBEYATH HA IMOCTABJIEHHBIE BOIPOCHL.

Ouenka «xcopoutoy — om 81 0o 90 6an106 — TeopeTUIECKOE COIEPKaHKe Kypca OCBOEHO,



HEOOXOTMMBIE IMPAKTHYECKUE HABBIKK PAOOTHI C(HOPMUPOBAHBI, BHITIOJIHEHHBIE YUCOHBIE 3a/1aHUs
coJiepyKaT He3HAYUTENbHBIE OIMOKU. Ha 3K3aMeHe CTyIeHT IEMOHCTPUPYET TBEP/IOE 3HAHHS
OCHOBHOTO (IIPOrPaMMHOI0) MaTepHalia, yMEET YETKO, PAMOTHO, 0€3 CYILIECTBEHHBIX HETOUHOCTEN
OTBEYATh HA TIOCTABIICHHBIE BOITPOCHI.

Ouenka «yoosenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUuecKoe
COJIep’KaHHWE Kypca OCBOCHO HE TOJHOCTHIO, HEOOXOAUWMBbIE NPAKTUYECKUE HABBIKU
paboThl chopMHUpOBaHBl YACTUYHO, BBHITIOJHCHHBIE YUYEOHBIC 3aJaHHS COJAEpKAT TpyObie
omnOKku. Ha sk3aMeHe CTyJIeHT NEeMOHCTPUPYET 3HAaHHWE TOJBKO OCHOBHOTO MaTepHala,
OTBETHI coJiepKaT HETOYHOCTH, ciabo apryMEHTHPOBAHHI, HapyIIcHa
MIOCIIEI0BATEIHLHOCTD U3JI0KEHUS MaTepraa

Ouenka «neyooesiemeopumenvho» — om 36 0o 60 6ani06 — TEOPETUIECKOE
coJiepKaHue Kypca He OCBOCHO, HEOOXOAMMbIE MPAKTUUECKUE HABBIKU PAOOTHI HE
c(hopMHUPOBAHBI, BBINOJHEHHBIE YUEOHBIE 3aJJaHUs COIEpKAT IpyObIe OLINOKH,
JOTIOJTHUTENbHAS CAaMOCTOSATENIbHAS paboTa HaJ MaTepHUaIoM Kypca He TIPUBEILT K
CYIIECTBEHHOMY TTOBBIIICHUIO KaYECTBA BHITIOJHEHUS yIeOHbBIX 3aaanuii. Ha sx3ameHe
CTYJICHT JEMOHCTPUPYET HE3HAHNE 3HAUYNTEITHLHOW YaCTH IPOTPAaMMHOTO MaTepraa,
CYyIIECTBEHHbIC OIMMOKHN B OTBETaX Ha BOIIPOCH], HEYMEHUE OPUEHTUPOBATHCS B
MaTepuaie, He3HAHNE OCHOBHBIX IMOHSATHN JUCITUTITHHBI

8. MarepuajibHO-TeXHHYECKOEe 0O0ecnevyeHne AU CIUIIHHbI

8.1 Munumaneno neooxooumwiii ona peanuzauyuu OIIOII  nepeuens
MamepuanvbHo-mexHuueckozo obecnevenus (6 coomeemcmeuu ¢ O®I'OC, yueonvim
naanom u cnpaseku MTO) BxioyaeT B ceOsi: NEKIMOHHbBIE ayAUTOPUU (00OPYI0BaHHbIE
BUJICONPOEKIIMOHHBIM 000pyI0BaHUEM JUTSI MpEe3eHTaLUM, CpelICTBAMHU
3BYKOBOCHPOU3BEACHHS, SKPAHOM U UMEIOIIUE BBIXO/ B ceTh HTEpHET), TOMEIIECHUS IS
MPOBEJCHUSI CEMHHApPCKUX M TMPAKTUYECKUX 3aHATUH (00OpydOBaHHBIE Yy4EOHOM
MeOeIbI0), KOMIBIOTEPHBIE KIACChI U Jp., yueOHas 1abopaTopust 000py0BaHHAS C YIETOM
crienuUKU AUCIUTUINHBI « AHATUTAYECKAS] XUMUSD:

MydenbHas eub ¢ MPOrpaMMHBIM PETYJISITOPOM.

Knacc 0,25; 0,5 OBEH Poccust

[enTpudyra nabopatopHas «Armedy»: 80-25. Kuraii

Cymmieabiit mikad [IC-80-01 CITY EAC ¢ nporpammHabIM peryisitopoM. Poccust
Cnextpodoromerp B-1200 VER 1806022 ECOVIEW Poccus

Anamntnueckue Becbl OHARUS PA 114C



Texunueckue Becoi OHAUS SPX 6201

Kowmrmnekt nabopaTopHoit Mmebenu (OCTpOBHBIE CTOJIbI, TPUCTEHHBIE CTOJIBI, MIKA(bI JIJIs
XpaHEHUs! PEaKTUBOB, MIKA(BI ISl XPAHEHUS XUMHUYECKON TIOCY/IbI), BHITSHKHBIE CTOJBI.

Jlis caMOCTOSATENbHOM pabOThl CTYAEHTOB MO AUCHMILIMHE «CTpOEHHE BELIECTBA»
MOTYyT OBITh HCIIOJI30BAHBl KOMIIBIOTEPHBIE KJIACChl, OCHAIIEHHBIE KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOMKHOCTBIO IOAKIIOYEHUS K ceTu «VMHTepHET» H J0CTylIOM B
AJIEKTPOHHYI0 HMH(OpPMAIMOHHO- oOpa3oBarenbHyto cpenxy KBI'Y u  anexTpoHHO-
6ubnnoreunsie cucrembl «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH», DBC
«Koncynprant cryaenta», 9bC «AilludpOyke.

[Ipy mpoBeneHWHM  3aHATHM  JICKUMOHHOTO  THIIA, CEMHUHAPCKUX  3aHATHU
UCIIOJIB3YIOTCH:

JUYEH3UOHHOE NPOSPAMMHOe obecneyeHue:

IlepedyeHb TULEH3MOHHOTO MPOrpaMMHOro odecneuyenuss KbI'y 2022

Cpok peiicTBust
N HaumMeHoBanue nporpaMmsl, NIpaBo Ctpana nporpam- Koi-Bo
° . JI-B
HCII0JIb30BAHNUS KOTOPOW NMPEeI0CTABJSIETCH | IPOUCXOK-AEHHS MHOT0
obecrevyeHust
Jlunien3us Ha mporpaMmMHoOe obecreueHue
CPEACTB aHTUBUPYCHOM 3aIIUTHI
{ Kaspersky Endpoint Security nns 6usneca - Pocculickas 12 Mecsen 1300
' Crannaprasiii Russian Edition. 1000-1500 Denepanns
Node 1 year Educational Renewal License
(KL4863RAVFQ)
JIunieH3ust Ha 0(UCHOE MPOTPaMMHOE
Poccuiickas
2. obecresenye OeccpouHO 1300
depnepanus
MoiiOduc CrannapTHbIit
JlunieH3usl Ha MPOrpaMMHOE OOeCTIeYeHUE JUIs
MONCKa 3aMMCTBOBAaHUH B TEKCTOBBIX Poceumiickas
3. JIOKYMEHTaxX paclpoCTPaHEHHBIX (POPMATOB Denepans 12 mecsines 1
Antumnaruat BY3 (2000 mpoBepok)
JlnmeHsust Ha yueOHYI0 CHCTEMY
aBTOMATH3MPOBAHHOTO MMPOEKTHUPOBAHUS Poceumiickas
4. 12 mecsnes 8
(CAIIP) Denepanus
«"parus»
CRM-cucrema
5 Poccuiickas 12 19
: [Iporpamma ans 39BM "1C-butpukc: deneparus MecAles
VYnpasnenue caiitoM". Jlunensust Crapt




[IpaBa Ha mporpamMmHOE 0OecIIeUeHIE
YHUBEpCaIbHAsI CUCTEMA JJIsI BCECTOPOHHETO
CTaTHCTUYECKOTO aHAIN3a M BU3YaJIH3aIliH
nanabeix Ha 500 monp3oBaTeIeH.

6. CIIIA 12 mecsimes 1
Statistica Ultimate Academic for Windows 10
Russian/13 English va 500 mons3oBaTeneit
JlokanpHas Bepcust (Named User) ['omosas
JUTICH3US
[IpaBa Ha mporpammHOe oOecrieueHre
CPEICTBO Pa3pabdOTKU
7. CIIIA 12 mecsimes 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[IpaBa Ha mporpamMmHOe oOecTieueHue s
- Poccuiickas
8. pab6otel ¢ PDF-nokymeHnTamu. 12 Mecsmes 15
®Denepauus
ABBYY FineReader 15 Business
[IpaBa Ha mporpammHOe oOecTieueHue s
BeJIeHHs OyXTalTepPCKOTO M HAJIOTOBOTO y4eTa Poccuiickas
9. o 12 mecaues 16
1C:byxranrepus rocy1apCTBEHHOIO CAcpar
yupexaerus 8 [IPOD. DnexTpoHHas mocTaBka
Jlunensus Ha mporpaMMHOE CpeaCTBO-
BH/COPENIAKTOP Poccuiickas
10. o OeccpouHO 70
Movavi Buneopenakrop 15 SE Academic cAcpatni
Edition
Jlunensus Ha mporpaMMHOE CPEACTBO JIJIst
3amucH (3axBaTa) BUJICO C DKpaHa Poccuiickas
11. o 0eccpouHo 70
Movavi Screen Capture Pro (Movavi Screen cAcpanus
Recorder)
[Tnardopma mis npoBeaeHNs BEOMHAPOB Poccuiickas
12. o 12 Mmecs1eB 1
Vuebinar cAcpati

HToro o0mmii pa3mep JHIIEH3MOHHOTO BO3HATPAKICHUS:




8.2 Ocobennocmu peanuzayuu OUCYUNIUHDBL 01 UHBATAUOO08 U JIUY C OZPAHUYEHHBIMU
803MOHCHOCHAMU 300D06HA

JIns  CTyAEHTOB C OrPaHUYCHHBIMH BO3MOXHOCTSMH  3J0POBbSl  CO3JIaHbI
CTeIMaIbHBIC YCIOBHUS ISl MOTy4YeHUs 00pa3oBaHus. B 1eNsiX MOCTYIMHOCTH MOTY4YEHUS
BBICIIIET0 00pa3oBaHUs IO 00pa30BaTENbHBIM MpOrpaMMaM HHBAIMAAMH U JIMIIAMU C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMHU 3JI0POBbSI YHUBEPCUTETOM 00€CIICUNBACTCS:

1. AnbpTepHaTHBHAs Bepcus oduIManbHOro cairta B ceTtd «UHTepHEeT» I
CI1a00BUISIINX

2. JInst ’HBAIUIOB C HAPYIICHUSIMH 3peHUS (CIa00BUASIINE, CIICTIBIC)

- TPUCYTCTBUE AaCCUCTEHTA, OKAa3bIBAIOLIEr0 O0O0ydYaromeMycsi HEOOXOIUMYIO
NOMOILb, AYOJMPOBAHHME BCIYX CHPABOYHOM HH(POPMAIMM O pACHUCAHUU Y4EOHBIX
3aHATUH; HalW4yhe CpPeICTB JJIA YCUJICHUS OCTAaTOYHOTO 3peHHs, OpaijeBCKoi
KOMIIBIOTEPHOW TEXHUKH, BUJICOYBEIMYUTEIECH, MPOrPaMM HEBU3YAIbHOIO JOCTyNA K
uH(dopMaIuU, TPOrPaMM-CHHTE3aTOPOB PEUYH M JAPYTHX TEXHUYECKUX CPEJICTB MpHeMa-
nepenaun yueOHoN mHbOpMAIMU B JOCTYIHBIX (opMax i CTYJECHTOB C HapyUICHUSMU
3peHus;

- 3adaHuA OJI1 BBIITOJIHCHUA Ha DK3aMCHC 3a4NTBIBAOTCA ACCUCTCHTOM,

- MUCbMEHHBIC 3aJ]aHUs BBITIOJHSAIOTCS HAa Oymare, HaJMKTOBBIBAIOTCS ACCUCTEHTY
00yJarnmmcs;

3.Jlns MHBANMHMIOB W JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 370POBBS IO CIYXY
(cmabocnplmainiue, rayxmue):

- Ha 3auere/PK3aMEHE TMPHUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUNA CTYICHTY
HEOOXOMMYI0 TEXHHUYECKYIO TMOMOIIb C YYETOM WHJMBHUAYAIbHBIX OCOOEHHOCTEH (OH
MIOMOTaeT 3aHATh pabodyee MECTO, MePEBUTAThLCS, TPOUNUTATh U O(DOPMUTH 3a/IaHKE, B TOM
YUCJIE 3aMUChIBas MOJ| JUKTOBKY );

- 3a4eT/3K3aMeH MPOBOAUTCS B MUCbMEHHOUN (popMe;

4. JIyia MHBaNUIOB U JIML C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 30POBBS, HMEIOLIUX
HapyIlIeHUsI OIIOPHO-IBUIATEJIBHOIO aImapara, CO34aHbl MaTepUAbBHO-TEXHUYECKUE
yCIIOBUSI 00€CTIEYMBAIOIINE BOZMOKHOCTh OECIPENATCTBEHHOTO JOCTyNa 00y4Jalomuxcs B
y4eOHblE TMOMEIIEHUs, OOBEKTYy TUTaHUsA, TyaJleTHble U Jpyrue I[OMEUIEHUs
YHUBEPCUTETA, a TaKXKe MPeObIBaHUS B YKa3aHHBIX OMEIIECHUAX (HAJIMUYHUE PACIIMPEHHBIX
JIBEPHBIX TPOEMOB, MOPYYHEHN U JPYTUX NPUCTIOCOOICHUN).

- IIMCBbMCHHBIC 3a{laHNA BBIIIOJIHAIOTCA Ha KOMIIBIOTECPC CO CIICHHUAJIM3HPOBAHHBIM
porpaMMHbBbIM oOecreyeHuEM UIIH HAaJIWUKTOBBIBAOTCA ACCUCTCHTY,



- 110 KEJIAHUIO CTYJICHTA YK3aMEH MPOBOAUTCS B YCTHOMU (hopMme.

O6yt1a10u1nec;1 N3 4Yucjla JIMLO C OI'pPpaHUYCHHBIMHU BO3MOKXHOCTAMH 3IO0POBbA
o0ecICUCHBI QJICKTPOHHBIMU 06paBOBaTeJ'II>HI)IMI/I pecypcaMu B (1)0pMaX, AJalITHPOBAHHBIX
K OT'PaHUYCHUAM HUX 3JOPOBbAI.



Ipuaoxenune 1

JIucT u3MeHeHu# (10N THEHUI)
B paboueil mporpaMmMme JUCHUILUIMHBI « AHATUTHYECKAsS XUMHUSI)

o HarnpasiieHuto moAroToBku 04.03.01 Xumus (XuMus OKpysKarouien cpesl,
XUMHYECKask SKCIIEPTU3A U DKOJIOTHYECKasi 0€30MacHOCTbD)

Ha 2022-2021 yueOHBIHN T0oJ1

Ne DJ1eMeHT ( IYHKT) IlepeyeHb BHOCMMBIX IIpumeuyanue
n/n PIII U3MEeHEeHU# (0MmOoJTHeHUl)

OO6cykaeHa 1 peKOMEHI0BaHa Ha 3acelanny Kadeapbl HEOPraHUYECKON U (PU3HUECKOn
XUMHH
poToKoJI No OT « » 2022 r.

3aBenyromuii kadenpoit X.b. Kymixos




Pacnpenesienne 6a/1J10B TeKyLero 1 pyoe;kHoro KOHTpOoJist

Ipuioxxkenue 2

Cymma o6annos

M Buo
U0 KOHmMpoJn
n/n Obwuan 1-a mouka 2-a moyuka | 3-a mouka
cymma

1 Ilocewenue 3anamuii 00 10 b6annoe | 0o 3 6. 00 30. 00 46.

2 Tekywyuit KOoHmpo.Jp: 00 30 6annoe | 0o 10 o. 00 10 o. 00 10 o.
Omeem Ha npakmuueckux om 0 009 6. om 000 36. | om0oo36. | om0oo3
3aHAMUAX 0.
Buvinonnenue nabopamopnuix no 12 6amnos | 4 6. 40. 40.
pabom
Bvinoanenue
CaAMOCMOAMENbHBIX 3A0AHUTL
(pewtenue 3a0au, Hanucanue
pegepamos, doknad, scce ) om 00096. | om 00036, | om 00036 | om0003

o

1 Pybesicnulit KoHmpono 00 30 6annoe | 0o 10 é. oo 10 é. 00 10 6.

TECTUPOBAHUE ot 0- 10 96. | ot 0- 10 36. | ot 0- 1O ot 0- 1o
30. 30.
KOJUIOKBUYM or010216. |or0m076. |or0mo76.|or0mo?7
0.

Hmozo cymma mexywiezo u
PYy0esrcHoz0 KOHmpoa

0o 706annoe | 0o 236. 00 230 0o 240
OI[eHKA «Y/T0BJIETBOPUTEIHLHO)

He MeHee 36 | He meHee 12 | He MeHee HE MEHee

0. 0. 126 126
OLIEHKA «XOPOLI0» menee 70 0.

(51-696.) Menee 23 6 | menee 23 6 | meHee 240
OIIEHKA «OTJIHYHO»

He MeHee 70 | He MeHee 23 | HE MEHee HE MEHee

0. 0. 236 246




IHpuiaoxenue 3

Hlkana OUEHUBAHUA NIIAHUPYEMBIX De3)/ibmamoe oﬁyqeuuﬂ

Texymmii 1 pyOexHbIN KOHTPOJIb

CemecTp IIxasa oneHuBaAHUSA
0-35 6ani0B 36-50 6an10B 51-60 6ann0B 61-70 6an0B
Bropoii | Yactuunoe  mocemenue | [lomnoe wnm uactuunoe | [TomHoe nnu | IlomHoe
ayAUTOPHBIX 3aHATHH. | MOCEUICHUE  ayJIUTOPHBIX | YACTUYHOE MOCEUIEHUE | IOCEIIECHUE
HeynosnerBoputensnoe 3aHATHIH. UacTuuHoE | ayIUTOPHBIX 3aHATHH. | ayAUTOPHBIX
BBITIOJIHCHUE JIOMAIIIHETO | BBIMOJIHEHUE  JIOMAIIHETO 3aHATHI.
3a/1aHMUSL. Ilnoxas | 3aganus. Yactuumoe | 1O/HOE  BBITIONHEHNE
MOJrOTOBKA K OAUIbHO- | BBIMOIHEHHE 3amanuil s | AOMALIHCTO 3aaHms. Ilonroe
PEUTUHTOBBIM CaMOCTOSITeTThHOH PabOTHI, ., | BEITOIHCHNE
. Brinonnenue 3amaHuii OMAIITHETO
MeponpuatuaM. CTYAEHT | TECTOBBIX 3aJaHUil, OTBETHI N
JUIsl CAMOCTOATENBHOM | o pyyrg
HE JTOTTyCKaeTCs K | Ha KOJUJIOKBHYME Ha :
N paboThL, TECTOBBIX | Rpio e
MPOMEKYTOYHOM OLICHKY o
3a/IaHUH, OTBETBI HA | 0y I
aTTeCTaIluu «YIIOBJICTBOPUTEIHHOY. KOJLIOKBIVME Ha
y CaMOCTOATENbHOU
OLICHKY «XOpOILIOY. paGoThI,
TECTOBBIX
3aJIaHAH, OTBETHI
Ha KOJUIOKBHYME
Ha OTICHKY
«OTIIUYHOY.
IIpoMe:xxyTouHas aTTecTalus
Cemectp [lIxana oreHUBaHUSA
HeynosnersopurensHo Y IOBNETBOPUTEIBHO Xoporo OtinaaO
(36-60 6amnoB) (61-80 6amnoB) (81-90 6amnoB) (91-100 6amoB)
Bropoit Crynent umeer 36-60 | Crynenr wumeer 36-50 | Ctynent nmeer 51-60 | Crynent umeer 61-70
OajuioB mo wToram | OayuioB 1Mo wToraMm | OajsIOB MO WTOTraM | 0aJUIOB IO  HTOTaM
TEKYIIETO U | TEKyIIero W pyOeXHOro | TEKYyIIero U | TeKYIIETo U pyOe)HOTO

pyOEKHOTO KOHTPOJIS,
Ha DK3aMEHE He Jal
MOJIHOTO OTBETa HU Ha
OJIUH BOIIPOC.

Crynent umeer 36-45

OaJUIOB [0 HUTOraMm
TEKYIIETo

pyOeXKHOTO KOHTPOJIA,

u

Ha OK3aMCHEC Jall

MOJHBIA OTBET TOJBKO

KOHTpPOJIsI, Ha J3K3aMCHC
Jall IIOJIHBIM OTBET Ha
OIWH BOIIPOC U YaCTUYHO
OTBCTHUII Ha BTOpOﬁ.

nMmeer 46-60
110

CryneHt
OaoB UTOTaM
TEKYIIETO W PYyOEKHOTO

KOHTpPOJIsI, Ha 3K3aMCHC

Jall IIOJIHBIM OTBET Ha
OJIMH BOIIPOC I
YaCTUYHO OTBCTHII Ha

PyOEXKHOTO KOHTPOJISA,

Ha  D9K3aMeHe  Jall
NOJIHBIA OTBET Ha
OJIVH BOIIPOC Hu

HaCTUYHO OTBETHJI HaA
BTOPOM.

Crynent mmeer 61 —
65 0ayuI0B IO UTOraMm

TEKYIIEro u
pyOEXHOTO KOHTPOJIS,
Ha  OJK3aMCHE Jal

KOHTPOJIS, Ha DK3aMeHe
JlaJ TIOJIHBI OTBET Ha
00a Borpoca.




Ha OJIH BOTIPOC

00a Borpoca.

CryneHt
ATOTaM

AMEET 110
TEKyIIET0
pyOeKHOTO KOHTpOJIs 61-
70 OamIoB Ha DJK3aMcHE
HE Jal IOJHOrO OTBETa
HU Ha OJIMH BOIMPOC.

MOJIHBIM  OTBET Ha
OJIMH BOIIPOC u
YAaCTHYHO OTBETHJ Ha
BTOPOM. CryzaeHt
nMeer 66-70 OGamnoB

o0 uTOoraM TEKYUIETO

u pyOexHOro
KOHTPOJIS, Ha
JK3aMeHe Jau

MOJTHBIN OTBET TONBKO
Ha OJIMH BOTIPOC.




