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1.1lean u 3aga4n 0CBOEHHUS AMCHUILIMHBI.

" CO03/1aTh TEOPETHYECKYI0 0a3y W HaydHBIX OCHOB MPAKTHUYECKOTO NPUMEHEHHUS Ppa3IMYHBIX
AQHAJIUTUYECKUX METO/0B IPU OCYLIECTBICHUN IPOPECCUOHATBHOM MOATOTOBKHY;

* chopMHUpPOBATh MPEJICTABICHUS O XMMHUKE-aHAJUTHKE Kak O MpogeccHoHale, HCIOIb3YIOIEM
Ha0Op pa3IUYHBIX METOJOB AaHAIM3a U PYKOBOACTBYIOIIMMCS OOOOLIEHHBIMH 3HAHUSAMHU 110
XUMHHU, (U3UKE M MaTeMaThKe, W TOHATHS O cHeuu(uyeckux OCOOCHHOCTSIX HPUMEHEHHUS
IPAaKTUYECKOH PabOThl aHAIUTUKOB B YCIOBHUAX IPOM3BOJCTBA, OCOOCHHO C TOYKU 3pEHUS €€
BJIMSIHUS HA OKPYXKAIOLIYIO CPENy;

" 1aTh IPEACTaBICHUE O TEOPETHMYECKHX OCHOBAX, METOJNOJIOTMM W IPAKTHUYECKOM BBIIIOJHEHUHU
AQHAJIMTUYECKUX U3MEPEHUM.

B pe3yjabTare H3yuYeHUs 0a30B0ii YaCTH IHUKJIA oﬁyqammnﬁm JOJIZKCH 3HATh:

" pOJIb M MECTO XHMHUYECKOrO aHajiu3a U AaHAJUTHUYECKOM XMMHUU B CHUCTEME HAyK, BIAJETh
METPOJIOTUYECKUMH OCHOBAaMHU aHAJIN3a;

" CYIIECTBO PEaKIMi U MPOLIECCOB, UCIIOIB3YEMBIX B aHAIMTHUECKOM XUMHH, IIPUHIIUAIIBI U 00J1aCTH
HCITOJIb30BaHUS OCHOBHBIX METOIOB XUMHYECKOT0 aHAJIN3a (XUMHUECKHX, (DU3UICCKUX);

"  TEOPHIO U MPAKTHKY (PU3HKO-XMMHYECKHX METOJIOB aHAIM3a OPTaHMYECKUX W HEOPTraHUYCCKHX
COCJIMHEHM;

" 0co0eHHOCTH OOBEKTOB aHATM3a M BJIAJICTh METOIOJIOTHEH BEIOOpPA METO/IOB aHAJIM3a, HMETh
HaBBIKHM MX IPUMEHEHUS (B COOTBETCTBUU C TPEOOBAHUSIMH MPO(HECCHOHATBLHOTO CTaHIapTa

«Ilenaror (megaroruueckas AesITENILHOCTD B c(hepe JOIIKOILHOI0, HAYalIbHOTO
00111eT0, OCHOBHOT'O OOIIIET0, CPEeTHETO 00I1Iero o0pa3oBaHusl) (BOCIIUTATEIb,
YUUTENb)» YTBEPKACHHbIN TprKka3oM Muntpyna Poccun ot 18 oktsi6ps 2013 r. N
544n)

2. Mecrto nucunimuiuabl B crpykrype OIIOITI BO

Jucumnianaa "AHanuThdeckas XuMHS' OTHOCHTCA K oOs3aTenbHON yactu bnoka 1
MOZYJIb «XUMHS» U MPENONAETCS CTYAEHTaM BTOPOro Kypca B 3 u 4 cemectpe. M3ydenune
JUCUUIUIMHBI 0a3upyeTcss Ha maTepuale, IpeayCMOTPEHHOM MpOrpaMMoi 1o oOued u
HEOpraHWYeCcKOM XuMuu. M3ydeHue TeopuHM W MPAKTHKW aHajdu3a HEOPraHUYECKHX
00BEKTOB OCHOBAHO Ha MaTepualie KypcoB 00IIe u Heopranuueckon xumun. O6padboTka
pe3ynbTaTOB aHal3a OCHOBaHA Ha MaTepualie KypcOB LHMKIJIA «OOIIMEe MaTeMaTUYECKUe
Y €CTECTBEHHOHAYYHbIE JUCLIMIUIMHB), U3y4aeMbIX Ha |1 —2 Kypcax.

N3ydyeHne naHHOW AUCHMILIAHBI HANPaBJIEHO HA OCBOEHHE OOOOIIEHHBIX TPYAOBBIX

byHKIHHA

[1C «Ilemaror (memaroruueckasi IeATeIbHOCTh B cepe JONIKOIHHOT0, HaYaIbHOTO
00111ero, OCHOBHOTO OOIIETO, CPeAHETo 001Iero oopa3oBanusi) (BOCIUTATENb, YIYUTENb))»
yTBEPKJICHHBIN Tmpukazom Muntpyna Poccun ot 18 oxtsabpst 2013 1. N 5440 OTO -
[lenaroruveckasi AESITEIBHOCTh MO MPOSKTHPOBAHUIO W peau3aiuu 00pa3oBaTeIbHOTO
nporiecca B 00pa30oBaTENbHBIX OpraHU3alUAX JIOMIKOJBLHOTO, HAYAIBHOTO OOIIETO,
OCHOBHOTI'O OOIIIETO, CPEAHETr0 00IIIero 00pa3oBaHUs



3. TpeOoBaHus K pe3y/ibTATAM OCBOCHHS COAEPKAHUS JUCUUIJINHBI (MOXYJIs1)

[Ipomiecc wu3ydeHHMs] NUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE DJIEMEHTOB
cieayronmx kommereHiui B coorsercteuu ¢ ®I'OC BO:

a) o0menpohecCHOHATHHBIX KOMITETECHITUN:

OIIK-1. CnocobOeH aHalM3UpOBaTh M MHTEPHPETUPOBATH PE3YIbTATHl XHUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOICHUI U U3MEPEHUI

OIIK-2. Cnoco0eH TpPOBOAUTH C COOJNIOJEHHEM HOPM TEXHHKUA O€30MaCHOCTU
XUMUYECKUN SKCIIEPUMEHT, BKIIIOYAasi CUHTE3, aHAIU3, U3y4YCHUE CTPYKTYpPhl U CBOUCTB
BEILIECTB U MaTE€pUaJIOB, UCCIEIOBAHUE MPOIIECCOB C UX YYaCTHEM

OIIK-3. CriocoOeH NpUMEHATh PaCYETHO-TEOPETUUECKHE METOJBI JIJIsl U3YUEHHS] CBOICTB
BEILECTB U MPOLIECCOB C UX YYAaCTUEM C UCIIOJIb30BAHUEM COBPEMEHHON BBIUMCIUTEIBHON
TEXHUKU

OIIK-4. CnocobeH muaHupoBaTh padOThl XUMUYECKOI HaNpaBJIE€HHOCTH, 00padaThIBaTh U
MHTEPHPETUPOBATH MOJIYYEHHBIE PE3YyJIbTaThl C UCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUUI
Y IPAKTUYECKUX HABBIKOB PEIICHUS MATEMAaTHYECKUX U (PU3UYECKUX 3a7a

OIIK-6. CnocobeH MpeacTaBisiTh Pe3yabTaThl CBOEM pabOThl B YCTHOM M MUCHMEHHOU
dbopmMe B COOTBETCTBMM C HOPMAaMHU M TpPaBUJIaMHU, NPUHATHIMU B MPOdheCcCUOHATBHOM
coo01ecTBe

B pesynbrate 0CBOCHUS TUCHUIUIUHBI 00YUYAIOIIUICS JOJKEH:
3HAaTh:

eI W 3a/ladyd aHAJTUTUYECKON XMUMHUHM, XUMHUYECKOTO aHajan3a; MyTH U CIOCOOBI MX
pemenus(31);

POJIb ¥ 3HAYEHUE METOJIOB AHATUTHYECKON XMMUU B IPAKTUYECKOUN AesITeIbHOCTH(32);
OCHOBHBIE pa3/ie/ibl AHAUTMTHYECKON XUMHUM, XMMUYECKOTro aHannza(33);
OCHOBHBIE TIOHSITHS AHATUTUYECKON XUMHUU, aHATUTUYECKUE peareHThI(34);

OCHOBHBIC JTallbl Pa3BUTHUSA AHAJIMTUYECKOU XUMHH, €€ COBPEMCHHOC COCTOHHI/IG(35);



CBS3b AHAJIMTUYECKUX CBOMCTB COEIMHEHUN C MOJI0KEHUEM
COCTAaBJISIOIINX ux 3JIEMEHTOB B MePUOIMUECKOU CUCTEME JIEMEHTOB
.. MenneneeBa(36);

" [IPUMEHEHHE OCHOBHBIX MOJIOKEHUI TEOPUU PACTBOPOB, YUCHUSI O XUMUYECKOM
PaBHOBECHUM, XUMUYECKON KUHETHKE, KaTaJIU3e, aIcCOPOLIMH B AHATIUTUYECKON
xumun(37);

" [IPUHIUIIBI KAYECTBEHHOTO aHAIN3a HEOPraHMYECKUX U OPraHUYECKHUX
BeiecTB(38);

" OCHOBBI METOJIOB BbIJICNICHUS, PA3/ICICHMs], KOHIICHTPUPOBaHUs BelecTB();

" OCHOBBI M HCTIOJIb30BAHUE COBPEMEHHBIX XUMUICCKUX, PU3NUECKUX U (PU3UKO-
XHMHYECKUX METOJIOB B KQUECTBEHHOM M KOJIWYECTBEHHOM aHann3e(39);

" OCHOBBI MATEMATHYECKOW CTATUCTUKH MPUMEHHUTEIHFHO K OIICHKE TPaBUILHOCTH U
BOCITPOU3BOAMMOCTHU PE3YJIHTATOB KOJIMYECTBEHHOTO aHanu3a(310);

" OCHOBHBIC JINTEPATYPHBIC HCTOYHUKH U CITPABOYHYIO JTUTEPATYPY 10
aHanutuyecko xumun(311).

Ymersn:

" CaMOCTOSITENIbHO paboTaTh C Y4EOHOU U CIIPABOYHOM JIUTEPATYpPOH 1O
aHanutruueckou xumuu(Y1);

= oTOMpaTh CPEeNHIO MPOOY, COCTABIATH CXEMY aHAIN3a, IPOBOAUTH Ka4€CTBEHHBIN
1 KOJIMYECTBEHHBIN aHanu3 BemiecTBa(Y?2);

"  BBIMTOJHATH HCXOAHBIC BBIYUCIICHHS, HTOTOBBIC PACUETHI C MCTIOIb30BAHIEM
CTaTUCTUUYECKON 00pabOTKU pe3yabTaToB aHam3a(y3);

" [I0JIb30BaThCA MEPHOM MOCYA0N, aHATUTHYECKUMU BecaMu(Y4);

" TOTOBWUTH U CTAHJAPTH30BATH PACTBOPHI aHAIUTUYECKHUX peareHToB(YYS);

* paboTarh C OCHOBHBIMH TUIIAMH MPUOOPOB, UCIIOJIb3YEMbIX B aHAJIH3E
(poTORNEKTPOKOIOPUMETPHI, CrieKTpodoTOMETphl, pH — MeTpshI, momsipo-rpadsl,
YCTaHOBKH TSI KyJIOHOMETPUUYECKOTO TUTpoBaHus U 1p.(Y6);

" COCTaBJSITh OTYETHI O MPOBECHHON aHanmuTuueckoil padore(Y7);

"  aHAJIM3UPOBATH PA3INYHBIC OOBEKTHI HEOPTaHUYECKOTO U OPTAHUYECKOTO
npoucxoxaeHus(Y8)

3. Baagerb

" TEOPETHUYECKMMH M METPOJOTHUECKUMH OCHOBaMU aHanuTuueckol xumun(B1);

" TEXHUKOW IKCIIEPUMEHTAIILHON paOOThl B aHATUTHYECKUX JlabopaTopusix(B2);

= paboToi ¢ IuTeparypoil mo ananutTudeckon xumuun(B3);

OTIBITOM 00pabOTKM M OOOOIICHUS MaTepHalia U MOMCKAa HOBBIX JKCIICPUMCHTAIBHBIX H
teopernueckux pe3ynbratoB(B4) (IIC «Ilenaror (megarormyeckast IeaTebHOCTh B cepe
JIOTIIKOJIEHOTO, HAYaJIbHOTO OOIIET0, OCHOBHOTO O0IIEro, CpeaHero 0o1mero oopa3oBaHms)
(BocmiuTaTeNb, YYUTEINb)» YTBEPKIACHHBIA mpukazoMm Muntpyna Poccun ot 18 oxTsi6ps
2013 r. N 544n T® - A/01.6 Ob6menenarornyueckas pynkuus, A/02.6 BocnurarenbHas



A/03.6
JESTENIBHOCTD 10 pean3aliy IPOrpaMM OCHOBHOT'O M CPEAHET0 0011ero o0pa3oBaHus).

JIESITCIbHOCTD, PassuBaromass  gesrenpHocTh, B/03.6 Ilemarormueckas

4. CprKTypa H COACPKaAaHUEC NTUCHUIIJINHBI «AHaJIUTHYECKAsA XMMHUSD)

nepedeHb OUEeHO4YHblIX cpedcme U KOHmpoJiupyembsvlx Komnememquﬁ

Tabnuya 1. Codeporcarue Oucyuniumbl

No Haumenosanu Cooeporcanue Kon Dopmol
e paszdena/memol KOHTPOJ | meKyujezo
pazoena/mem UPYEeMOUl | KOHmMpOs
bl KOMITETE
HITUU
(unu ee
YacTH)
1 MOAVJIb Ananutnyeckas VO, KP,
XuMuueckoe | XUMHUS Kak OIlK-1; | U113,
Cemecmp 3 | paBHOBecHMe | Hay4yHas JUCUUIUIMHA. 8g§§ KOJUIOKBUYM
B XUMHUYECKOE OInK-4; |1
TOMOTe€HHBIX paBHOBECHE. OIIK-6;
cucreMax Heoprannueckuii
Ka4EeCTBEHHBIN aHAJIU3
Kucnorno-ocHoBHOE
paBHOBeECHE
KomruiekcHbie
COCITMHCHHSI.
2 MOIVYJIb XUMHYECKOe OIIK-1; | YO, KP,
XuMHYeCKoe | paBHOBECHE B 8g§§ TECTUPOBAH
Cemecmp 3 | paBHOBeCHE | T€TEPOTCHHBIX OHK-4Z ue, UJ13,
B rereporeH | cucremax. PaBHoBecus OIIK-6; | KOIIIOKBUYM
HBIX B CHCTEME PacTBOP-
cucreMax 0CaJIOK.
Heopraunueckuii
Ka4eCTBEHHBIN aHAJINU3.




MGTOI[I)I pasaciiCHUA
U KOHOCHTPUPOBAHHUA

3 MOIVYJIb BBenenue B OlIK-1; | VO, KP,
Cemecmp 4 | BBegeHne B | KOJTUYECTBECHHBIN 8%5% TECTUPOBAH
KoJinuecTBeH | aHanu3. OCHOBHBIC OHK-4Z ue, U113,
HbIW aHAJIU3. | ATarbl U MPUHIUIIBI OIIK-6; | KOJIIOKBUYM
I'paBumerpu | aHanusa.
s.2aekTporp | [Ipo6ooTdop u
aBUMeTpPHUsl | IPOOONOArOTOBKA
Mertposioruueckue
OCHOBBI
KOJIMYECTBEHHOTO
aHajau3a
I'paBuMeTprueckuii
METO/]] aHaJInu3a
DIEeKTpOrpaBUMETPUYEC
KU METOJ] aHaJIn3a
4 MOAVYJIb Knaccudukanus OIIK-1; | TecTupoBaH
Ilonsiporpa | BOJIbTaMIIEpOMETPUYEC 835% ue.
Cemecmp 4 buueckui KHX METOJ0B. OHK-42
MeToI NuaukaTopHbIe OIIK-6;
aHaJIu3a. AIEKTPOJIbI METOJA.
Konnencaropssiii,
MUTPalMOHHBIMN,
U Py3MOHHBIA  TOKH.
[IpenenpHbI
i y3MOHHBIN TOK.
[Tomstporpadus.
VYpaBHenue HMnbkoBuua
151 NnbkoBuya —
I'eripoBckoro
5 MO/VJIb BBenenue B | OIK-1; | VO, KP,
TurpuMeTpH | THTPUMETPHUECKUE 835% TECTUPOBaH
Cemecmp 4 | yeckue METObI aHAIIN3a OIIK-4; | M€,
METOAbI Meron kuciioTHo- | OIK-6; | M]3,
aHaJIu3a OCHOBHOT'O TUTPOBAHUS KOJUIOKBUYM

MeTon OKHMCIMTEIHLHO-
BOCCTAHOBHUTEIBHOT'O




TUTPOBAHUS
MeTtox 0OcCagUTEIBLHOIO

TUTPOBAHUS
Meton
KOMJICKCOMETPHUIECKOTO
TUTPOBAHUS
6 MOAVYJIb [Torernmnometpudeckuii | OIK-1; | TectupoBan
DJIEKTPOXH | METO]] aHATTN3a 8g§§ ue,
Cemecmp 4 | ypueckue Kynonomerpuueckuii OHK-4Z N3,
MeTObI METO/] aHaTN3a OIIK-6; | KOJIIIOKBUYM
aHaJIn3a AMIIEpOMETPUYECKU I
METO]T aHAJIA3a
7 MO YJIb MonexynspHas OIIK-1; | TecTupoBaH
Ontuyeckne | abcopOIrMoOHHAs 835% ue,
Cemecmp 4 | yeronpl CIIEKTPOCKOTIUS OHK-4§ N3,
aHaJaIn3a ATOMHO- OIIK-6; | KOJIIOKBUYM

a0COpPOITMOHHBINA METO/T
MeToa PMHUCCHOHHOMU
CIICKTPOMETPHHU
TTAMEHHU.

Tabnuya 2. Obwas mpyooemxocms OUCYuniuHvl cocmasnsem 18 3auemmuvix eOuHuy

( 648uacos)
Bun pabotbr Tpyn10eMKOCTh, 4acoOB
3cemectp | 4 cemectp

OO0mas Tpy10eMKOCTh 324 324
KonTakTHas padora: 234 234
JHexyuu (J1) 72 72
Ilpaxmuueckue 3anamus (113) 72 72
Jlabopamopmsie pabomwt (JIP) 90 90
CamocrosiTesibHast padora: 63 63
Kypcosas pabdota (KP) 30
[ToaroToBka v NpoOX0XAECHUE NPOMEKYTOUHON aTTECTAUN 27 27
Bua npome:xxyTo4HOM aTTecTaluu 9K3aMEH | DK3aMEH




Kpome nexiuii, mpakTU4eCKuX U J1a00paTOPHBIX pabOT CO CTYyICHTAMH MPOBOIUTCS
cienyroias padora:

pelIeHne pacyeTHRIX 3aJ1ay M0 U3y4aeMbIM TeMaM Tepe]l K101 1abopaTopHOi paboToif;
BBITIOJIHEHUE CTYICHTAMH UHIUBUAYAIbHBIX 33JIaHUN MO BCEM U3y4aeMbIM TEMaM, C
MOCJIEYIONIEH MPOBEPKON U OOCYXKJICHUEM C MPEINoiaBaTesieM BbIITOJTHEHHOTO 3aaHUs
(Takux 3a7aHui OJTHO B 3-€M U ISATh B 4-OM ceMecTpe);

MOJITOTOBKA M C/1aya KOJUIOKBUYMOB 110 BCEM U3y4aeMbIM TeMaM (OJIMH B 3-€M U YEThIpE B
4-om cemecTpe)

BBITIOJTHEHUE CTYJACHTaMHU 3 TECTOBBIX 3aJjaHUil B 3 eM cemecTpe U 3 B 4-0M ceMecTpe.

B coomeemcmeuu ¢ Tunoswvim nonosxcenuem o 8y3e K eudam yuedoHoi padomaol
OmHeceHblL:

JIeKUul, KOHCYIbMAyUu, CeMUHApvl, NPAKMUYecKue 3aHamus, aadopamopHsvle
Ppadoomovl, KOHMPOIbHBIE PADOMbL, KONIOKEUYMBL, CAMOCMOAMENbHbIE PAOOMbL, HAYYHO-
uccie008amenvbCeKas paboma, NPAKMUKU, Kypcosoe npoekmuposarue (Kypcosas paboma,).

Buvicuee yuebnoe 3asedenue moscem ycmanasiusame opyaue Uovl Y4eOHbIX 3aHAMULL.
Coaep:kaHue THCHUILUIAHBI (Pa3aesbl TUCHUILINHBI 1 BHIbI 3AHATHI)

5. OneHoYHbIe MaTepHAJbI JAJIsl TEKYIIEro U Py0e:KHOI0 KOHTPOJIS yCIeBaeMOCTH U

l'[pOMe)KyTO‘lH()ﬁ arTrecranmum.

5.1. Kpurepuu popMupoBaHus OLIEHOK

TpanuuroHHbIe POPMBI KOHTPOJIS

Texymas arrecranus. OCHOBHbIEC (DOPMBI: YCTHBIN OMPOC, TUCEMEHHbBIC 33/IaHus,
nJabopaTopHble pabOThl, KOJUTOKBHYMBI, KOHTPOJIbHBIE PA0OTHI(CHCTEMAaTHYHOCTD,
HETOCPEICTBEHHO KOPPEITUPYIOMIASCS C TpeOOBAaHUEM TTOCTOSIHHOTO U HEMPEPHIBHOTO
MOHHUTOPHHTA KayeCcTBa 0OYUYECHHS, a TAKKE BO3MOXKHOCTh OaJTbHO-PEUTHHTOBOM OLIEHKU
YCIIEBAEMOCTH CTY/ICHTA).

[TpomexxyToUHast aTTecTaIus: SK3aMeH

OcHoBHBIE POpMBI: 3a4eT ¥ 3k3aMeH (OCyIIeCTBISIETCS] B KOHIE CEMECTPa U MOXKET
3aBeplLIaTh U3yUYCHHE KaK OT/ICJIbHON JTUCLIUILIMHA, TaK U €€ pa3Jiena).

Buiel KOHTPOJIS 110 CTIOCO0y POPMUPYEMBIX KOMITIETCHIINHN (aKTHBHBIC TEXHOJIOTHH
00yJeHUs)

Tekymas aTTecTanus CTyJICHTOB MPOU3BOIUTCS B JUCKPETHBIC BpEMEHHBIC HHTCPBAJIBI
JICKTOPOM H TIperiofaBaTesieM (SIMH ), BEyITUMHU JIA0OpaTOPHBIC pabOTHI 10 AUCIUILIINHE B
cnenyromux Ghopmax:

s mecmuposaHue;



o NUCbMEHHblEe UHOUBUOYATbHbIE OOMAULHUE 3A0aHUS,

o BbINOJIHEHUE 1aDOPAMOPHBIX pAbOm,

o 3awuma 1a60pamopHuIX pabom,

o OMOENbHO OYEHUBAIOMCIL TUYHOCHIHbIE KAYeCm8ad CMy0eHma (aKKypamHocmo,
UCNOIHUMENbHOCTb, UHUYUATUBHOCIb) — paOOMA Y O0CKU, C80E8PEMEHHAs cOaya
mecmos, omyemos K 1ab0pamopHuiM pabomam u NUCbMEHHbIX OOMAUHUX
3a0aHull.

Pybesrcnaa ammecmayusn cmyoeHmos npoussoo0umcs no OKOH4aHUu MooyJis 8
creoyouux gopmax:

o Mmecmuposanue;
o KOHMPOJIbHBIE pabombl;
e 3awuma 1abopamopHulx pabom (mecmuposarue);

.
IIpomesrrcymounslit KOHmMPOIb NO PE3yTLMAMAM CEMeCMPam no OUCYUNIUHE NPOXOOUM 8
Gopme nucbMeHH020 IK3aMeHa (8Kouaem 6 ceds omeem Ha meopemuyecKue 60nPoCcsl U
peutenue 3a0ay) b0 8 COHeMaHUU PA3TUYHBIX POPM (KOMNBIOMEPHO20 MEeCMUPOB8AHUSL,
peuienusi 3a0ay u np.)

* YcTHBINH 0npoc (ITO3BOJISET OLIEHUTh 3HAHUS U KPYro30p CTyAEHTa, yMEHUE
JIOTUYECKU MMOCTPOUTH OTBET, BIIAJICHHE MOHOJIOTHUYECKOU PEUbIO U UHBIE
KOMMYHUKATHUBHBIE HABBIKH, 00J1a/1a€T OOJBIIMMHU BO3ZMOXHOCTIIMHU
BOCIIMTATEIBHOTO BO3ACHCTBUS MTPENOIaBATENS).

* [IucbMeHHBbIE padOThI (3KOHOMUS BPEMEHU ITPENOAABATENS; BOSMOXHOCTD
MIOCTaBUTb BCEX CTYACHTOB B OJIMHAKOBBIEC YCIOBUS, OOBEKTUBHO OLIEHUTH OTBETHI
IpU OTCYTCTBUU MOMOILY IIPENOAaBaTes, IpOBEPUTh 0OOCHOBAHHOCTh OLIEHKH;
CYOBEKTUBHOCTHU MIPU OIICHKE MOJATOTOBKHU CTYACHTA).

* KoHTPOJIb ¢ NOMOIIBIO TEXHUYECKHUX CPEACTB M HH(POPMAIMOHHBIX CHCTEM
(omepaTuBHOE MOJy4YeHHE 0OBEKTUBHON MHGOPMAIIMK 00 YCBOSHUU CTYJIEHTAMU
KOHTPOJUPYEMOT'0 MaTepuasia, BOSMOKHOCTh JACTAIBHO U TIEPCOHU(DUITMPOBAHO
MPEACTaBUTh 3TY HH(OPMAITUIO MTPETI0IaBaTeI 0, POPMUPOBAHUS U HAKOTIJICHUS
WHTETPATIbHBIX (PEUTHHTOBBIX) OIICHOK JIOCTHKEHUH CTYICHTOB IO BCEM MOTYJISIM
JTUCITUTIINHBI, TPUBUTHE TTPAKTUICCKUX YMEHHH M HABBIKOB paOOTHI C
UH()OPMAITMOHHBIMH PECYpCaM U CPEICTBAMH, BO3MOKHOCTH CAMOKOHTPOJIS U
MOTHUBAIIMN CTYJICHTOB B MIPOIIECCE CAMOCTOSITEILHOU PabOTHI);

= JlesioBBIE M poJieBble UTPHI (C LTI (POPMUPOBAHUS U PA3BUTHS
po(hecCHOHATBHBIX HABBIKOB)

= Berpeuu ¢ npeacraBurTesiMu Beayumx gadoparopuii r. Hanbunka u KBP.

Yoenvnuuiii 6ec 3anamuii, nPOBOOUMbBIX 8 UHMEPAKMUBHBIX (hopmax, cocmasisem
npumepno 40% ayoumopnuix 3anamuii.



3aHATHSA JIEKIIMOHHOTO TUIIA cocmagisitom 0koao 30% ayoumophsix 3aHAmMuLl.
5.1. Kpumepuu hopmupoeanusn ouenok

Kpumepuu d)ODMUDOGCZHu}Z OUEHOK (OZ4€HM661HM}Z) YCmMHO20 onpoca

YCTHBIH Ompoc  SABJISICTCS OJHUM M3 OCHOBHBIX CIIOCOOOB Yyué€Ta 3HaHUH
oOydJarorerocss 1O JWCHHMIUIMHE «YTpaBlieHWEe pUCKaMu (DUHAHCOBBIX aKTHBOBY.
Pa3BEépHyThIli OTBET CTyJEHTAa JOJKEH MPEACTaBIsATh COOOW CBS3HOE, JIOTMYECKU
MOCJEeI0BaTEIbHOE COOOIIIEHHE Ha 3aJJaHHYI0 TEMY, MOKa3bIBaTh €r0 YMEHUE MPUMEHSATh
OIPEACTICHHUS.

B pe3ynemame ycmmnoco onpoca 3Hanus, o00y4awuiezoca OUeHUBAIOMCA NHO
caeoywuienl wKaie:

3 fanna, CTaBUTCS, €CIIM 00YYAIOLIUNCA:

1) momHO u3naraeT u3y4yeHHbIH MaTepuall, Ja€T MPAaBUIbHOE OMPEACICHHOE
AKOHOMUYECKHUX MTOHSITHH;
2) oOHapyXMBaeT NOHUMaHUE MaTepHalia, MOKET 00OCHOBATh CBOU CYKJICHHUS,
MIPUMEHUTH 3HAHUS HA MPAKTHKE, IPUBECTH HEOOXOUMBIC IIPUMEPHI HE TOJIHKO
10 y4eOHUKY, HO U CAMOCTOSATEIIbHO COCTABJICHHBIC;
3) wuBnaraet MaTepua Mmociaea0BaTeIbHO U MPABUIBHO ¢ TOYKU 3PEHUSI HOPM
JUTEPATYyPHOTO S3bIKA.
2 fanna, CTaBUTCS, €CJIM 00yYAIOIIUNACA TAET OTBET, YAOBIETBOPSIONMINNA TEM XKe
TpeOOBAaHUSM, UTO U JuIs Oayia «1», Ho goryckaeT 1-2 ommOKH, KOTOPBIE caM ke
UCIIPaBJISIET, U 1-2 HemouéTa B MOCIIEI0BATEILHOCTH H SI3IKOBOM O(POPMIICHUHU

n3j1aracMoro.

1 6ann, ctaBuTCA, eciny 00yJaroImuiicss OOHAPYKUBAET 3HAHUE U TIOHUMAaHUE
OCHOBHBIX MOJ0KECHUN JaHHON TEMBI, HO:

1) wu3naraer mMaTepuas HEMOJHO U JOMYyCKAeT HETOYHOCTH B ONPEICIICHUN
TMOHSITUI;

2) He yMeeT IOCTaTOYHO TIyOOKO U J0Ka3aTeIbHO 00OCHOBATH CBOU CYKICHUS U
IIPUBECTU CBOM MPUMEPHI;

3) wuBmaraet MaTepuas HeoCJIEeI0BATEIHHO U JIOMYCKAET OMMOKH B SI3bIKOBOM
0(OpPMIICHUH U3JIaraeMoro.

0 6annos, craButcs, eciu oOyvarouuiicss oOHapy>KUBaeT HeE3HAHUE OOJIbIIECH YacTu

COOTBETCTBYIOIIIETO pa3jielia U3y4yaeMoro MaTepuaa, A0MycKaeT OMMUOKHU B

bopmMyIIHpOBKE.

Bbamer «3», «2», «1» MOTYT CTaBUTHCS HE TOJBKO 32 €AUMHOBPEMEHHBIN OTBET, HO U
3a paccpeloTOYCHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJEHTOM Ha
MPOTSHKEHUU 3aHSATHUS



Kpumepuu hopmuposanus ouenok no 3a0anuam 011 camocmosameibHol padomaul
cmyoenma (6 mom vuciie Hanucanue pegepamos):

«omauynoy (3 Oamia) - oOyyaroUMiics MoKa3ajl NIyOOKHE 3HAHMS MaTepuaja Io
MOCTaBJICHHBIM BONpPOCAM, TPAaMOTHO, JIOTUYHO €ro H3Jaraer, CTPYKTypupoBal W Je-
TaJIM3UPOBaN MHGpOpMaIMio, u30eras MpoCTOro MOBTOPEHHS HH(POpPMALMU U3 TEKCTa,
uHpopmalMs Tpea-cTaBieHa B mepepaboraHHOM Buae. (CBOOOAHO  HCIONB3YET
Heo0xoauMble (hOpMYJIbl IPU PELLICHUHN 3a7ay;

«xopowoy (2 Oama) - 0oOyyarolUiicsl TBEpAO 3HAET Marepuan, rpaMOTHO €ro
U3JIaraeT, He JIOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEIICHUs 3a/1a4;

«yoosnemseopumenvroy (16amn) - o0y-yarolmuidcsi MMEET 3HAHUS OCHOBHOTO
MaTepuaga IO IIOCTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJ €ro Jerajeil, JOMyCKaeT
OTJIeIIbHBIC HETOYHOCTH MPHU PEIICHUU 3a/1a4;

«HeyooenemeopumenpHo» (MeHee 1 0aIOB) — OOyYarOLIUIICS AOIYCKAaeT rpyobie
OLIMOKH B OTBETE HA MTOCTABJIEHHbIE BOIPOCHI U IIPU PELLICHUU 3ajay

Kpumepuu oyenxu évitnoinenus 1a60pamopHuvix paoom:

«omauurnoy (4 6ana) CTaBUTCS, €CJIM BBITIOJIHEHBI BCe TPEOOBaHUS K HAITMCAHUIO U
3amuTe pedepara: obo3HaueHa mnpobOiemMa M OOOCHOBaHAa €€ aKTyaJbHOCTb, CIElaH
KpaTKH aHaju3 Pa3IMYHBIX TOYCK 3PECHHsI HAa pacCMaTPUBAEMYIO MPOOJEMy W JIOTHYHO
U3JI0O)KCHa COOCTBEHHas TMO3WIMSA, C(QOPMyIHpPOBaHBI BBIBOJBI, TeMa pPacKphITa
MOJIHOCTBIO, BBIEPKAaH O00BEM, COONIOZEHBI TPeOOBaHUS K BHEIIHEMY O(OPMIICHUIO,
JaHbl TIPABUJIBHBICE OTBETHI HAa JOMOJHUTENbHBIC BOMPOCHL. OOy4aromuics MTPOSBUII
WHUIIMATUBY, TBOPYECKHM TMOXOJ, CIIOCOOHOCTh K BBIMOJTHEHHUIO CJIOXKHBIX 3aJIaHUMA,
OpraHu3alMoOHHbIE  crmocoOHocTH.  OTMewaeTcss  CHOCOOHOCTh K MyOJIMYHOU
KOMMYyHUKaruu. JIoKyMeHTamus mnpeacTaBicHa B cpok. [lomHocThio odopmiieHa B
COOTBETCTBHUH C TPEOOBaAHUSIMU

«xopouioy (30ana) — BBIMOJIHEHBI OCHOBHBIE TPEOOBaHUS K pedepaTy U ero 3aiiure
BBITIOJTHEHBI, HO MPHU TOM JOMYIICHB HEAOYETH. B "yacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOTHYECKas MOCIeI0BATEIbHOCTh B CY)K/ICHUSAX; HE
BbIZIepKaH 00BEM pedepara; uMeroTcs ymymeHus B 0(pOpMIICHNH; Ha JOMOJIHUTENbHBIC
BOMPOCHI IIPH 3aILUTE IaHbl HETIOJIHbIE OTBEThl. OOyJaromuiicsa JOCTaTOUHO MOJHO, HO 0e3
WHUIIMATUBBl W TBOPYECKMX HAXOJIOK BBINOJHWI BO3JIO)KEHHBIE Ha HEro 3a/ayi.



JlokymeHTaIusi TMpeACTaBICHa JOCTAaTOYHO TIOJIHO W B CPOK, HO C HEKOTOPHIMHU
HesopaboTKkaMu

«yooesnemeopumenvHoy (2 Oaima) — WMEIOTCS CYIIECTBCHHBIE OTCTYIUICHHUS OT
TpeOoBaHMii K pedepupoBanuio. B dYacTHOCTH, TeMa OCBeIIEHA JHIIbL YaCTUYHO;
JIOTyIIEeHbl (pakTHUecKne OIMUOKM B coaepkaHuu pedepaTa WM TpH OTBETE Ha
JOTIOJTHUTENbHBIE BOMPOCHI; BO BpPEMs 3alllUThl OTCYTCTBYET BbIBOA. OOywaromuiics
BBITIOJHIII OOJBIIYI0 YacTh BO3JIOKEHHOM Ha HEro paboThl. [lomyIieHbl CyliecTBEHHBIE
orcrymieHus. JlokyMeHTanusi cjaHa CO 3HAYMTEIbHBIM oOmo3faHueM (Oojiee HeJenn).
OTCYTCTBYIOT OTAENbHBIE (PPAarMEHTHI.

«Heyoosnemeopumenvuoy (MeHee 2 OalioB) — Tema pedepara HE pacKphITa,
0oOHapyXMBAETCs CYIIECTBEHHOE HEMOHUMAaHHUE TpooOseMbl. OOyJaromuiicss He BBITOIHUIT
CBOM 334yl WJIM BBIOJIHWI JIUIIb OTJEIbHBIE HECYIIECTBEHHBIE TOPYUYCHUS.
JIoKyMeHTaIus He caHa.

Ouenounvie mamepuanvt 01 pPYydOeHcHO20 KOHmMpPoaAa. Pybesicnviii KoHmposws
OCYIIECTBIISIETCS IO 0OJIee WIIM MEHEE CaMOCTOATEIbHBIM pa3jiejaM — y4eOHbIM MOIYJISIM
Kypca M TIPOBOJMUTCS IO OKOHYAHMM U3YYCHHS Marepuajga MOJIYyJid B 3apaHee
YCTaHOBIIEHHOE BpeMsi. PyOexHbIi KOHTPOJIb MMPOBOJIUTCS C 1IEIBI0 ONPEIeTICHUS KauecTBa
YCBOCHHS MaTepuaja yueOHOro MOJyJisl B 1ieJoM. B TeueHue cemectpa MpOBOAUTCS mpu
MaKux KOHMpPOIbHBIX MEPONPUAMUSA NO 2PAPUKY .

B kauyectBe ¢opM pyOeKHOro KOHTPOJIS MOYKHO HCIHOJb30BATh TECTHUPOBAHHUE
(MMCbMEHHOE WJIM KOMIBIOTEPHOE), MPOBEICHUE KOJIOKBHYMa WJIM KOHTPOJIBHBIX PadoT.
BrimonHsembie paboThl TOJDKHBI XpaHUTHCS Ha Kadeape TeUeHUW yd4eOHOro roja U 1o
TpeOOBaHUIO TMPEAOCTaBIATHCS B YIpaBl€HHE KOHTpoJisi KadectBa. Ha pyOexHble
KOHTPOJIBHBIE MEPOTIPUSATHUSI PEKOMEHIYETCSI BRIHOCUTH BECh MPOTPAMMHBII MaTepuan (Bce
pazzenibl) Mo AUCIUILIUHE.

Kpumepuu ¢hopmuposanus oueHoK no KOHMPOIbHLIM MOYKAM (KOHMIPOJIbHbIE
pabomwl; KOA0KEUyM)

(7 GamioB) - craBUTCS 3a pabOTy, BBHIMOJHEHHYIO TOJHOCThIO 03 OIMOOK u
HEJI0YETOB; OOYYAIOIIMKCS IEMOHCTPUPYET 3HAHUE TCOPETHUYECKOTO M IMPAKTHYCCKOTO
MaTtepualia o TeMe mpakTuieckou padbotsl, pemero 100% 3anauy;

(5 Gamna) — craBUTCS 32 PabOTY, BBIMOJIHEHHYIO TTOJIHOCThIO, HO MPU HAJIMYUU B HEH
He Oosiee ofHOW Herpyood OImMOKM W OJIHOTO HeaoyeTa, He Oojiee TpeX HEI0YETOB.
OOy4aronmiicss TEMOHCTPUPYET 3HAHUE TCOPETHUYECKOTO M MPAKTUYCCKOrOo MaTepuana Io
TEME MPAKTUICCKON pabOThI, TOMyCKasi HE3HAYUTEIbHBIE HETOYHOCTH TIPU PEIICHUH 33]1a4,



peweno 70% 3anauy;

(3 b6ayma) — craBUTCS 3a paboTy, ecau OaKalaBp MPABMIILHO BBITOJHUAT HE MeHee 2/3
BCel pabOTHI WK JOMTYCTHII HEe OoJiee OHOM IrpyOoi OMmMOKH M ABYX HEIOYETOB, HE OoJiee
OoJIHOM TpyOOll M oAHOM HEerpyooi omumOKu, HE 0oyiee TpeX HErpyObIX OIIMOOK, OHOM
HerpyOoii. O0yyvaromuiicss 3aTpyAHSIETCS C MPaBUIBHOM OLEHKOM MpenioxKEeHHON 3ajauu,
JTaeT HETMOJIHBIA OTBET, pemieHo 55% 3amau

(MeHee 3 6a/UIOB) — cTaBUTCS 3a pabOTYy, €CIIM YKUCIIO OMIMOOK U HEJIOUETOB MPEBBICHIIO
HOPMY JUIsl OIICHKU 3 WJIM MPaBWIBLHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl. OOyuaronmiics
JTa€T HEBEPHYIO OIICHKY CUTYyaluu, peiieHo Menee 50 % 3aaau.

Kpumepuu ghopmuposanus oyenok no mecmosvim 3a0aHUAM:

(3 Ganma) — monydaroT oOydarouiyecss ¢ MPaBWIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe Bonpochl. Beimonneno 100 % npeyioskeHHbIX TECTOBBIX BOIIPOCOB;

(20anna) — moaydaroT 0Oy4aroIIuecs C MPaBUIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe BOPOChl — 80 —99 % oT 00111eT0 00BEMA 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 6amna) — monmydaroT oOydarouiyecss ¢ MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecTOoBbIe BOPOChl — 60 —79% 0T 0611ero 00bemMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;

(0 Oamnm) — monydyaroT OOydaroliuecs MNpPaBUIBLHBIM KOJMYECTBOM OTBETOB Ha
TeCTOBbIE BOMPOChl — MeHee 40-59 % oT obmiero o0beMa 3aJaHHbIX TECTOBBIX BOITPOCOB.

Ouenounvie  mamepuanvl 011  HpoMeydCymounou  ammecmavuuu.  Ilenvio
NPOMENCYMOYHbIX ammecmayuti 10 JUCUUIUIMHE SBJISCTCS OLEHKA KayecTBa OCBOCHUS
JTUCIMILIAHBI 00YYarOIIMMHUCH.

[TpoMerxyTouHast aTTecTals mpeaHa3HaueHa i1 00bEKTHBHOTO IMOATBEPKIACHUS U

OIIEHHWBAaHUSI JOCTUTHYTBIX pE3yJbTaTOB OOYUYECHHUS TIOCJI€ 3aBEpIICHUS HW3YUYCHHS
aucuUIuIMHbL. OCYIIECTBISETCS B KOHIIE CEMECTpa W MPEJACTaBIsET COOON HTOTOBYIO
OLICHKY 3HaHUW MO IUCUUIUIMHE B BUJI€ IPOBEACHUS IK3aMEHA.

[IpomexxyTouHast aTTecTalusi MOXET IPOBOJUTHCS B YCTHOM, MUCbMEHHOU (hopme, U
B (hopme TecTrpoBaHus. Ha mpoMexyTouHyto aTTectanuto oTBoauTcs 10 30 0amios.

Kpumepuu cpopmuposanusa oyenok no npomesrcymounoii ammecmayuu:

«omauunoy (23 OawoB) — TMOMyYalOT oOOydYaromuecs, KOTOpble CBOOOIHO



OpPUEHTHUPYIOTCS B MaTepualie U OTBEYaIoT 0e3 3aTpynHeHuid. OOyyarouuiicss cnocooeH K
BBITIOJTHEHUIO CJIOKHBIX 3aJIaHHM, TTOCTAaHOBKE IIeJIeH W BBIOOpE MyTEeH UX peaM3allhH.
Pabota BhITIOTHEHA TTOTHOCTRIO 0e3 omuook, penieHo 100% 3anauy;

«xopouwioy (17 6amI0B) — MOMy4YarOT 00yYarOIIKECs, KOTOPbIe OTHOCUTENHHO MOJIHO
OPHEHTUPYIOTCS B MaTepHale, OTBeYaloT 0e3 3aTpyJHEHUH, JOMYCKAIOT HEe3HAUNTEIbHOE
KOJIMYECTBO OMIMOOK. OOyyarouuiicss cnocoO€H K BBIIOJHEHUIO CIOXHBIX 3aJaHUil.
PaGota BbIMONIHEHA MOJHOCTHIO, HO HUMEIOTCA HE Oosiee OAHOM HErpyOoil OmuOKu U
OJIHOTO HesoueTa, He Oosiee Tpex HeAoUYeTOB. JloMmyCKaloTCsl He3HAYNTENIbHbIE HETOUHOCTH
MIpU pelieHuu 3aaad, pemeHo 70% 3anauy;

«yooenemeopumenvnoy (12 06amwioB) — mnody4yaroT OOydarIIHecs, y KOTOPBIX
HEJIOCTATOYHO BBICOK YPOBEHb BIAJ€HUS MaTepuasioM. B mporecce oTBeTa Ha HK3aMEHE
JOMYCKAIOTCA OIMOKKW W 3aTpyAHEHUs TpU M3JI0KEHUU Marepuana. OOyuaroniuiics
MIPaBUJIBHO BBITIOJIHKUII HE MeHee 2/3 Bcel paboThl WIM JOMYCTHII He 0ojiee OaHOM rpy0oi
OIMMOKKA M JBYX HEJOUYETOB, HE OoJjiee OaHOM rpyOod M oaHOM HerpyOol OmuOKH, HE
Oonee Tpex HErpyObIXx OIMOOK, OAHOW HerpyOoil. OOydaromuiics 3aTpyIHSETCS C
MPaBUJILHOW OLICHKOW MpEJIOKEHHOH 3aa4u, JaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvhoy (MeHee 12 OamoB) — TOMYy4arOT OOydaromuecs,
KOTOpBIE€ JOMYCKAIOT 3HAUYMUTEIbHbIC OMMOKH. OOydyaroluicss UMEeT JIMIIb HAaYaJbHYIO
CTETICHb OPHMEHTAIlMU B Marepuane. B padoTe yucio omuOOK M HEIOYETOB MPEBHICHIIO
HOPMY JJIS OLIEHKH 3 WJIM IPaBUIIBLHO BBIOJIHEHO MeHee 2/3 Bcel paboTel. OOy4aromuiics
JIa€T HEBEPHYIO OLICHKY CUTYyaluu, permeHo meHee 50% 3amay.

lleJlblO npomesxcymouHnblx ammecmauut? 10 AUCHUIIIINHC ABJIICTCA OLOCHKA
KadyeCTBa OCBOCHUA JUCLHHUIIIIMHBI 06yanOH_[I/IMI/IC$I.

Kpumepuu OUEHKU Kauecmea oceoenun Oucuunﬂuubl

Ouenka «omauunon— om 91 0o 100 6an106 — TEOPETUUECKOE COJCPIKAHUE Kypca
OCBOEHO TOJIHOCTHIO, 0€3 Mpo0OesioB, HEOOXOIMMbIE TTPAKTUIECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuaioM copmupoBanbsl. Bee nmpegycMoTpeHHbIE TpOrpaMMoit 00ydeHHUs
y4eOHbIE 3a]JaHuUs BBITIOJIHEHBI, KAYECTBO UX BBITIOJHEHHUS OI[EHEHO YMCIIOM 0aJlioB,
OJIM3KUM K MakcuMabHOMY. Ha sk3ameHe cTyieHT JEMOHCTPUPYET ITyOOKHe 3HAHUS
PeAyCMOTPEHHOT0 TPOrpaMMOi MaTepuasia, yMmeeT YeTKO, JAKOHUYHO U JIOTUYECKHU
MOCJIEIOBATEIBHO OTBEYATh Ha MOCTABIIEHHBIE BOIPOCHI.



Ouenka «xopouwioy» —om 81 00 90 6an106 — TEOPETUUECKOE COJIEPHKAHUE Kypca
OCBOCHO, HEOOXOTUMBIC MTPAKTUIECCKHIE HABBIKUA PAOOTHI CHOPMUPOBAHBI, BBITIOJHEHHBIC
yueOHbIC 3aJaHus COJIepKAT He3HAUNTEIbHBIE OMMOKN. Ha sk3aMeHe cTymeHT
JIEMOHCTPHUPYET TBEPIOE 3HAHUSI OCHOBHOTO (IIPOrPaMMHOTO0) MaTepHala, yMeeT 4eTKO,
IPaMOTHO, 0€3 CYITIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MIOCTABJICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoee — TEOpeTHUECKOE
COJIEp’)KaHUE Kypca OCBOCHO HE IMOJTHOCTBhIO, HEOOXOAUMBIE MPAKTUYECKUE HABBIKU
paboThl chOpPMHUPOBAHBI YaCTUYHO, BBIIOTHCHHBIC Y4eOHBIC 3a/laHUs COJCpPKAT TpyObIe
omnOku. Ha sk3amMeHe CTyIeHT NEeMOHCTPUPYET 3HaHHE TOJBKO OCHOBHOTO MaTepHaa,
OTBETHI cojiepkar HETOYHOCTH, ciabo apryMEHTHPOBAHBbI, HapylieHa
MOCJIEA0BATENBLHOCTD U3JI0KEHUS MaTepuaia

Ouyenka «neyooenremeopumenvo» — om 36 00 60 06anio0e — TEOPETHUUECKOE
coJiepKaHUE Kypca HE OCBOCHO, HEOOXOJUMMBbIE MPAKTUYECKHWE HABBIKM pabOThl HE
chopMHUpOBaHbI, BBHINIOJHEHHbIE Yy4eOHbIC 3aJaHUs COJEpKaT TrpyOble  OIIMOKH,
JOTIOJTHUTENbHASL CaMOCTOSITEIbHAsT pabdoTa HaJ MaTepuajioM Kypca HE MpPUBEAET K
CYIIIECTBEHHOMY TOBBIIIEHUIO KauecTBa BBHINOJHEHUS ydeOHbIX 3amaHuil. Ha sk3amene
CTY/JICHT JIEMOHCTPUPYET HE3HAHUE 3HAYMUTEJILHOW YacTH MNpOrpaMMHOIO MaTepuaia,
CYIIECTBEHHbIC OIIMOKKM B OTBETAX HAa BOINPOCH, HEYMEHHE OPUEHTHUPOBATHCS B
MaTtepualie, He3HaHUE OCHOBHBIX MOHSATUM JTUCIUILINHBI.

Takum oOpa3oM, BBITIOJTHEHHE THUIOBBIX 3aJaHUM, MPEACTABICHHBIX B paszfene 5
«O1eHOYHBIE MaTepuaabl JJIs TEKYIIET0 W PYyOEKHOTr0 KOHTPOJISI YCIEBAEMOCTH U
MMPOMEKYTOUYHOM  aTTECTALIMN MO3BOJIUT 00ECHEYUTh CHOCOOHOCTh KPUTHUUYECKHU
OIIEHMBATh TpeJiaraéMble BapUaHTHI YINPABJICHUYECKUX pEIICHUNW U pa3paldaThiBaTh M
000CHOBBIBaTh TMPEMJIOKEHHSI 10 HMX COBEPIICHCTBOBAHUIO C YYETOM KpPUTEPHUEB
COIMAIbHO-DKOHOMHYECKOW d()PEKTUBHOCTH, PHUCKOB ¥ BO3MOXHBIX  COIMATHHO-
HYKOHOMHUYECKHUX MOCTCJACTBUI U HAMPaBIIEHO Ha (OPMUPOBAHUE KOMITETEHITUH.

5.2.Ouyenounvie mamepuaivl no OUCUUNIUHE
MOAVYJb 1. XUMHUYECKOE PABHOBECHUE B T'OMOI'EHHBIX CHUHCTEMAX

(kouTposmpymsblie komnerenunu OIIK-1,2,3,4,6)
KommuiexkcHas nesab pasaena

N3yueHnne oCHOBOMOIAratOIMX TEOPETHUYECKUX OCHOB KaU€CTBEHHOT'O U KOJIMYECTBEHHOTO
XUMHYECKOT0 aHaJIn3a. YTIyOleHne 3HAaHUH 0 XUMUYECKOM PaBHOBECUU U MPUOOPETEHHE HABBIKOB
pacyeTa cocTaBa paBHOBECHBIX MHOTOKOMITIOHEHTHBIX cucTeM. M3yueHne aHaTuTHYECKUX XUMHYECKUX
METOJIOB Ka4eCTBEHHOT0 aHain3a. O0ydeHue MepBUYHbIM HaBbIKaM aHAJTUTHUYECKOTO SKCIIEPUMEHTA.



1 AmnxaguTHYeckass XUMHS KaK Hay4yHasd [QUCHMIUVIMHA. XHMMHYeCKoe paBHOBecue

(kouTposmpymsblie komnerenunu OIIK-1,2,3,4,6)
Bonpocsl, n3yuaemble Ha JeKIUU

3amaun aHANIUTUYECKON XuMuu. TpeOoBaHUS, MpEAbsABIsEMble K AHATMUTUYECKUM PEAKIUsIM U
peareHTaM. XapaKTEepPUCTHKU AHAIWTUYECKUX peakuuid. UyBCTBUTEIBHOCTB: OTKPBIBAEMBIH MHHUMYM,
MHUHMMaJbHas KOHILIEHTpauus, IpenenbHoe pa3basineHue. CrneunduyHOCTb, H30MPATENBHOCTD.
Cucremaruueckuii M JApoOHBIH METOABI aHaiuu3a KaTHOHOB. [loHATHE O TIpyNIoOBOM peareHre.

Amnanurudeckue KJIaCCI/I(l)I/IKaLII/II/I KaTHOHOB U aHHMOHOB. KHCIIOTHO-OCHOBHAS KJIaCCI/I(l)I/IKaLII/ISI KaTHUOHOB.

3aKkOH JEHCTBYIOIIMX MacCc — OCHOBAa ONHCAHHUS XUMHUYECKHX paBHoBecuil. Koncranta
XUMHUYECKOTO paBHOBecus. KoHCTaHThI 00pa3oBaHUsS U HOHU3AIMH, OOIIME | CTYIEHYaThIE,
TEPMOJMHAMUYECKHE U KOHILIEHTpalMOHHbIE. [loBeeHrE F7EKTPOIIUTOB U HEIJIEKTPOJIUTOB B PACTBOpaXx.
Teopus lebas — Xrokkens. AKTUBHOCTh U KO3 UIIMEHT aKTUBHOCTH. CBsI3b TEPMOJUHAMHYECKON U
KOHIIEHTPAIIMOHHBIX KOHCTAaHT XMMHUYECKOro paBHOBecus. OmnucaHue CIOXKHBIX paBHOBecuid. OOmias u

PAaBHOBCCHAA KOHICHTPAIUH. Y caoBHBIE KOHCTAHTEL

Bonpocsl, n3yuyaembie caMocTOATENbHO (KOHTPotupyMble komnerenuun OIIK-1,2,3,4,6)

e  lcropus pa3BuTHS M COBPEMEHHOE COCTOSHME. THUIBI peakiuil, U3ydaeMbIX B Kau€CTBEHHOM
a”anu3e. CriocoObl MOBBILIEHHUS YyYBCTBUTEIBHOCTH U U30UPATEIbHOCTH AHATUTHUECKUX PEaKIIUH.

. N3ydeHne KMCIOTHO-OCHOBHOM U aMMUadHO-pochaTHON Kinaccudukanuii KaTHOHOB.

e  [lonarue »nekTpoauTHueckod nauccouuranuu. CunbHble U cinalble  AIeKTposuThl. CreneHb
MEKTPOIMTUYECKON TUCCOLUALINH.

Bonpocs! 1i1s1 camonpoBepku (KOHTpoaupymble kommnerenuun OIIK-1,2,3,4,6)

o KaxoBbl OCHOBHBIE 3a/1a4l KAUECTBEHHOTO M KOJIMYECTBEHHOT0 aHamu3a’?

e  Yr0 Takoe aHATUTHYECKHE PeareHThl U KaKOBbI TPEOOBaHUS, IPEIbIBISIEMbIE K HUM?
e  Uro Takoe aHAIMTUYECKasl peaKlUsl U KaKOBbI TpeOOBaHMUS, IPEABbABIsIEMbIE K HEl?

e  Yr0 Takoe 4yBCTBUTEIBHOCTh AHATTUTHYECKON pEaKIMK?

. B yem otinuue crienuduueckoi peakliuu oT U30upaTenbHOI?

. Yo Takoe rpynnoBoil peareHT?

. Uro Takoe JpoOHBIN U cUCTEeMaTHYEeCKU METO bl aHan3a?

. Kakue kiaccudukamnmm KaTHOHOB CYIIECTBYIOT?

o UT0 Takoe XMMUYECKOE paBHOBECHE?



. Urto Takoe akTUBHOCTH? Kak OHa 3aBUCUT OT MOHHOM CHUJIBI pacTBOpa?

e  Uro Takoe MOHHAS CHJIA PaCTBOPA U KOI()(HUIIUEHT aKTUBHOCTH?

. UYro Takoe cTeneHb AUCCOLMALINN MIEKTPOINTA?

o Uro Takoe cuiIbHBIC U ClIa0ble JIEKTPOIUTHI?

. ChopmynupyiiTe 3aKOH IEHCTBYIOMUX Macc. YTo Takoe KOHCTaHTa PaBHOBECHS?

o B yem oTinuune Mexay TepMOJMHAMUYECKON M KOHIIEHTPAIIMOHHOM KOHCTaHTaMu?

e  Kak MOXXHO MPUMEHUTH 3aKOH JCHCTBYIOUIMX MacC K pPacTBOpaM ClIa0bIX KUCIOT U OCHOBaHUI?

2 Kuc10THO-0CHOBHOE paBHOBecHe (KOHTpoupymbie komnerenuun OIIK-1,2,3,4,6)

Bonpocsl, n3yuaembie Ha JiekIuH (KOHTpoupymble komnerenuuu OIIK-1,2,3,4,6)

[lonatue KuCIOTHI, OCHOBaHMA M amdonurta. Teopus AppeHuyca U NPOTOIUTHYECKAs TEOpHUs
bpencrena-Jloypu. JlocrouHcTBa U HenocTarku. [IpoTosMTHueckre paBHOBECUS B BOJHBIX PACTBOPAXx.
CMmeleHne KucIoTHO-OCHOBHOTO paBHOBecHs. PaBHOBecHEe B BOJHBIX PACTBOPax KUCIOT. Cuila KUCIIOTHI.
KoHCTaHThI KHCIIOTHOCTH, CTENIEHb JUCCOLIMALIUY.

Boruucnenne pH pacTBOpOB CHIBHBIX M CJIa0BIX OJHOOCHOBHBIX KHCIOT. [IpoTonmuTHueckue
paBHOBECHS B BOJHBIX pacTBopax amdonutoB. Berancinenne pH pactBopoB aMm(pomuTOB (KHUCIIBIE COJH,
aMHHOKHUCIOTHI). [IpoTonuTHueckue paBHOBECHs B BOJHBIX pacTBOpax CMeceidl KHUCIOT U cMecei
OCHOBaHU# (cuibHOe+cnaboe). Mcnonb3oBanue 6anaHCOBBIX ypaBHeHHH i pacuera pH. ['maponus kak
YACTHBIN CITydail MPOTOJUTUYECKOIO PABHOBECHSI.

5. BydepHble pacTBOpsl B aHamMTHYeCKOW XuMHMHM. Mexanusm JneifictBusa. Pacuer pH u
IpUroToBiIeHHE Oy(pepHBIX pacTBOPOB. bydhepHas eMKOCTb.

Bonpocsl, u3yyaeMble caMOCTOSITeIbHO (KOHTPosIMpyMble komnetrenuuu OIIK-1,2,3,4,6)

PaBHOBecue B BOJHBIX pacTBOpax ocHoBaHWi. Cwia ocHoBaHWil. KOHCTaHTBI OCHOBHOCTH,
CTerneHb auccornuanuu. Beraucnenrne pH pacTBOpoB CHIIBHBIX U C1a0BIX OJJHOOCHOBHBIX OCHOBAHHA.

[IpoTonuTnyeckue paBHOBECHS B BOJHBIX PAcTBOPAaX MHOTOOCHOBHBIX KHCJIOT M OCHOBaHHI.
Crioco6s! Beruncienus pH.

3aKoH AEMCTBYIOLIMX MacC U sBJIEHUE ruaponnsa coneil. Pacuér 3nauenuit pH pactBopos coneil,
00pa3oBaHHBIX C1a00N KUCIOTON M CHUJIBHBIM OCHOBAaHHMEM, CJIa0BIM OCHOBAHHMEM M CUJIBHOM KHCIOTOM.
KoHcranTta u crenenp rugponusa. CMelnieHne paBHOBecus NpH Tuiapoause. PakTopsl, BIMSIOMINAE HA
CTEIEHb FUAPOIN3a. Y CWICHHE U N0JaBIeHue ruapoiunsa. Poias runponnsa B aHanuse.

Bomnpocs! a1 camonpoBepKu:

KaKOBBI COBpeMeHHBIe Hpe)ICTaBJ'IeHI/ISI O KHCJIIOTHO-OCHOBHBIX paBHOBeCI/ISIX?
YTo Takoe KUCI0Ta M OCHOBAHUE.

YeM OTaMYaroTCs CUIIBHBIC SJIEKTPOJIUTHI OT CIIA0BIX?

Urto takoe pH pactBopa?



. Kak paccunrats pH B pacTBOpax CHIBHBIX U CIa0BIX KUCIOT U OCHOBAaHH?

. Yro takoe OydepHbie pacTBopbl? KakoBbI HX CBOMCTBA M MEXAHU3M JCHCTBUS?

o [TpuBenuTe mpuMepsl UCIOIB30BaHUs OY(EepHBIX PAaCTBOPOB.

. Kak paccuurare pH aneratnoro 6ydepnoro pactsopa?

o Kak npotekaet ruaponus coneit, 00pa30BaHHBIX C1a0bIM OCHOBAHUEM U CHIIBHOM KUCIOTON?

Kak nmpotekaet ruiposnns cosueil, 00pa3oBaHHBIX CUIIBHBIM OCHOBAaHMEM U C1a00H KUCIOTON?
Yro Takoe KOHCTaHTa IMAPOJIU3a, CTENEHb IMApoau3a’

Kak npousBectu pacuer pH pactBopa rugponusyromeiics coin?

Kakue dakTopsl BIUSAIOT HAa CTETIEHb THAPOIN3a?

Kak MOXHO yCUIIUTh WM IOJJABUTh THIPOIN3?

KakoBa poinb ruaponusa B aHanuse?

3. KomniiekcHble coequHeHus (KoHTpoaupymbie komnerenunun OIIK-1,2,3,4,6)

Bonpocsl, n3yuaembie Ha Jiekuuu (KoHTpoJupymbie komnerenuun OIIK-1,2,3,4,6)

KomruiekcHble cOoelMHEHHsIT B aHATUTUYECKOW XUMHH. KOMIUIEKCHI ¢ HEOpPraHHYECKUMH
auraHgamMu. PaBHOBeCHS B pacTBOpax KOMIUICKCHBIX coenuHeHui. CTymeHdYaThie W OONIMEe KOHCTAHTHI,
KOHCTAHTBI YCTOWYUBOCTH U HECTOMKOCTH. TepMOoaMHAMHUUEcKas U yCIOBHAsi KOHCTAHTa YCTONYHUBOCTH.
3aKOMILJIEKCOBAHHOCTh M CPEIHEIIMTAHJHOE YHCIO — OCHOBHBIC XapaKTEPUCTUKH KOMIUICKCHBIX
coequHeHuil. CMmelieHWe  paBHOBECHUS  KOMILIEKCOOOpa3oBaHus.  DakTopbl  BAMSIONIME  HA
KOMIUTEKCOOOpa3oBanue. PacueT paBHOBECHBIX KOHIIEHTPANWH, BIMSHIE KOHIICHTpAIMK TUTanaa. Pacuer
YCIOBHBIX KOHCTAHT YCTOMYHMBOCTH U PAaBHOBECHBIX KOHIICHTPAIMI C YUETOM KOHKYPUPYIOIIUX PEaKIIHii
(MpOTOHMpPOBAaHWE JIMTaHNA, KOMIUIEKOOOpa30BaHME WOHA IIEHTPAJbHOTO aroma, OOpa3oBaHHE
CMEIIaHHBIX KOMILJIEKCOB).

Bonpocsl, n3yyaeMblie caMOCTOSITeIbHO (KOHTPosIMpyMble komnetrenuuu OIIK-1,2,3,4,6)

KJ’IaCCI/I(l)I/IKaHI/ISI, COCTaB U OCHOBHBIC XapPaAKTCPUCTUKHA KOMHJ’ICKCOO6p330BaTeJ'I$I n Jqura”ja.

Kommiekcel ¢ oprannmdeckumMu jurangamMu. OpraHudecKre peareHThl B aHAIUTHYECKOW XUMUHU.
OYHKIMOHATHHO-aHAIUTUYECKIE U aHAIUTUKO-aKTUBHBIE rpynmbl. [IpaBuno Uyraesa. Mcnonb3oBanue
KOMIUIEKCHBIX COCIIMHEHHH C OPraHMYeCKUMH W HEOPTaHWYECKUMH JIMTaHAaMHU I OOHapyXKEHUS,
orpezieNieHus], pa3/IeJIeHUsl U MaCKUPOBAHMUS.

Bonpocs! 1151 camonpoBepku(KoHTpoMpymblie komnerenunu OIIK-1,2,3,4,6):

. [TprMepbl KOMIUIEKCHBIX COCAMHEHUN C pa3IMYHBIMH JIUTaHAaMU (HEUTpaJbHBIMU MOJIEKYJIaMHU,
aHWOHAMU U T.JI.)

. Yemy paBHO KOOPAMHAIMOHHOE YWCJIO M JEHTATHOCTh JIMTaHAA B KOMIUIEKCHBIX COEJIMHEHMSX
noHoB HukessA(Il) c aMMuakom U AMMETHIITITIHOKCHMOM

. Jis KakuX KOMIUIEKCOB XapaKTepHa HauOOoJIbIIas yCTOWYHBOCTb

. Ha yem ocnoBano pasnenenue IV u V, a takke V u VI aHaIUTHYECKUX TPYII KATUOHOB



o HpI/IBeCTI/I IMPUMCPLI UCITOJIb30BaHHA B KAUCCTBCHHOM aHAJIN3C «MACKUPYIOMIUX)» JIMTAHI0B

° Kakue xuMu4yeckre coeIMHEHNS Ha3bIBAIOT KOMIIIEKCHBIMU?

° [TpuBenuTe MprUMEPHI HOHOB-KOMIUIEKCOOOpa3oBaTesiel 1 JINTaH I0B.

° Kak cBsizaHbl MeX1y co0OOH KOHCTaHTAa YCTOMYMBOCTH M KOHCTAHTa HECTOMKOCTH KOMIUIEKCHBIX
COEeIMHEHUN?

° [IpuBenuTe mpuMEpPHI UCTIOJIH30BAHNS KOMIUIEKCHBIX COCIMHEHHUM B aHAIIM3E.

° Kaxkue BelecTBa Ha3bIBalOT OPraHUYECKUMH peareHTaMu?

° [IpuBeauTe MpUMEPHI UCIIOJIH30BAHUS OPTaHUYECKUX PEAareHTOB B KAUECTBEHHOM aHaIMN3e.

Hanumure CTpyKTypy KOMIUIEKCHOTO COEIMHEHHMS HHUKEIs W AUMeTWIrauokcuma. Kakue
JIOHOPHBIE aTOMBI 00Pa3yIOT XEJIaTHBIN ITUKI?
. Kakumu cBoiicTBaMu 001a1a10T ()YHKITMOHATLHO-aHATUTHYECKHUE TPYIIITHPOBKU?

4 XuMuueckoe PaBHOBECHUEC B OKHC/IUTECJIbHO-BOCCTAHOBUTEJIBbHbBIX CUCTEeMax

(kouTposmpymsblie komnerenunu OIIK-1,2,3,4,6)

Bonpocsl, n3yuaembie Ha JiekIHH (KOHTpoupymbie komnerenunu OIIK-1,2,3,4,6)

[loTennman nosiypeakuuu — Kak XapaKTepUCTUKA XHMMHUYECKOW AKTUBHOCTH pearupyromux
BemecTB. YpaBHeHue Hepucra. CranaapTHbIi, peanbHbI U GopMmanbHbIl noTeHuManbl. Hanpaienue
MIPOTEKAHUs HIEKTPOXUMUYECKON PEAKLIUH.

CrocoObl  pacyera CTaHOApTHBIX MOTeHIUanoB. IlonydyeHune craHAapTHOrO MOTEHLHUANA
COYETAaHHUEM JIBYX MOJIYPEAKIUH U MOIYPEaKUU ¢ peaklel MpOTOHUPOBAHMUS, TOTYPEAKIIMH C peaKuei
KOMIUIEKCOOOpa30BaHus, MOJypeakuud C peakuued ocaxaeHud. lcnonp3oBaHue craHIapTHBIX
MOTEHIIMAJIOB JIJIs1 pacyeTa KOHCTAHThl KUCIIOTHO-OCHOBHOTO PaBHOBECHUS, IPOU3BEACHHS PACTBOPUMOCTH
¥ KOHCTAHThI KOMITJIEKCOOOPa30BaHHUS.

Bonpocsl, n3yuaembie caMocTOATENbHO (KOHTPoiupyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonp30BaHUEe OKUCINTEIIFHO-BOCCTAHOBUTEIIBHBIX pCaKI_II/Iﬁ B AHAJIUTHYSCKOM XHUMHUH.

OHCHKa HaIpaBJICHUA U FJIy6I/IHBI IIPOTCKAHUA OKHCITUTEIIFHO-BOCCTAHOBUTEIILHOM pE€aKuuu 1mo
KOHCTaHTE XMMHYECKOI'O PaBHOBECHSI.
Bonpocs! 1151 camonpoBepKu(KOHTpoupyMmble komnerennuu OIIK-1,2,3,4,6):

o Kakwne (GakTOpsl OKA3bIBAIOT BIMSHUE HAa BEIUYMHY PABHOBECHOTO OKHCIIHTEIHHO-
BOCCTAHOBHTEIIFHOTO MTOTEHIIHANA?

Mo3keT 11 paBHOBECHBIHN MOTEHIMAN OBITh CTAaHAAPTHBIM MWK (POPMATIbHBIM?

Mo3keT a1 cTaHIaPTHBIA NOTEHIMAT ObITh PABHOBECHBIM?

Mosxet 11 (popManbHbIM MOTEHIINANT ObITh PABHOBECHBIM?

Kak M0>XHO BBIYHMCINTH KOHCTAHTY PABHOBECHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHON PEaKIIuu?
3aBUCHT 1M KOHCTaHTa PAaBHOBECHSI OKHCIINTEIHLHO-BOCCTAHOBUTEIBHOW pEAKIUH  OT
KOHILICHTPALIMH yJaCTBYIONINX B PEAKIIH BEIIECTB



MOAYJb 2 XUMHUYECKOE PABHOBECHUE B T'ETEPOI'EHHBIX CHCTEMAX

(kouTposmpymsblie komnerenunu OIIK-1,2,3,4,6)

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

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

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

HpomBez[eHHe PaCTBOPUMOCTH — KaK BaKHEHIIIass KOHCTaHTa IeTEPOrcHHOIr0 paBHOBECHU . CBs3b
TEPMOANHAMHUYECCKOI'O U YCIIOBHOI'O TPOU3BECACHUA PACTBOPUMOCTH.

PactBopumocTb. BwiBom QopMynbl Ans  BBIYMCICHUS HWOHHOM, MOJIGKYJISIDHOH H  OOmIeH
pactBopuMOcTH. DakTOppl BIMAIOIIME HA CMEIIEHHE TIE€TEPOreHHOr0 paBHOBecus. BiusHue
OJIHOMMEHHOI0O MOHAa HAa PAacCTBOPUMOCTb MAaJOPACTBOPUMBIX COCIWHEHHH. BiMsHuEe KOHLEHTpauuu
IIOCTOPOHHETO CHJIBHOTO J3JIEKTPOJIMTA HAa PACTBOPUMOCTb MaJIOPACTBOPHUMBIX COeIMHEHUH. Binsnue
KOHKYpUPYIOILIEH peakluuu (KUCIOTHO-OCHOBHOM peakluu, KOMIUIEKCOOOpa30BaHUs, OKHCIUTEIIbHO-
BOCCTaHOBUTEJIBHON PEaKIMK) HAa paCTBOPUMOCTb MAaJIOPACTBOPUMOTO COEAMHEHHUS.

Bonpocsl, n3yuaembie caMocTOATeNIbHO(KOHTPOIupyMble komnerenuuun OIIK-1,2,3,4,6

[lepeBoa 0HUX MaIOPACTBOPUMBIX COCIMHEHUM B Apyrue. PacTBOpUMOCTh — OCHOBA JpPOOHOTO

OCaXIEHHS. Y CIIOBHUE O6pa30BaHI/I$I ocajaka. BiusHue koandecTBa ocaguTels Ha INOJIHOTY OCAKACHUA.

Teopernueckue OCHOBBI CyIbGUAHON (CepOBOIOPOJHON) KiIaccupUKaMU. TeopeTndyeckue
OCHOBBI KHCJIOTHO-OCHOBHOM Kiaccupukauuu (paszgeneHuss 4 u 5, 5 u 6 aHAIUTUYECKUX TPYIII).
TeopeTnueckne OCHOBBI OCaX/IEHUS XJIOPUIOB.

Bonpocs! qu1si camonpoBepKu(KOHTpoupyMmble komnerennun OIIK-1,2,3,4,6):

o Kak mpousBeneHne pacTBOPUMOCTH MalIOPACTBOPHMOTO COEJAWHEHHS CBSI3aHO C  €ro
pacTBOPUMOCTHIO?

KakoBbl yci0BHsI BRITIAACHHS OCaaKa?

Kak Ha pacTBOpeHHe 0ca/ika BIUSIOT CUIbHBIC KUCIOTHI,

Kak Ha pacTBOpeHHe 0ca/iKa BIUSIOT PEaKIUU OKUCIEHUS-BOCCTAHOBICHHUS?

Kak Ha pacTBOpeHHe 0cajiKa BIUSIOT PEaKluu KOMILIEKCO0Opa3oBaHus?

Kak Ha pacTBOpeHHe ocajka BIUSET CMEHa PaCTBOPUTEINS?

Uro Takoe «comneBoi ahdexT»?

2 Mertoabl pa3aejieHHsl 1 KOHLEHTpPHpPOBaHHUs (KOHTpo/mpymble kommereHuun OIIK-
1,2,3,4,6

Bonpocsl, n3yyaemsble Ha Jekuuu (KOHTpoaupymbie komnerenuuu OIIK-1,2,3,4,6)

AOGCOTIOTHOE M OTHOCHUTEIBHOE KOHIICHTPUPOBAHUE, TPYIIIOBOE U MHIMBUIYAIBHOE Pa3JeliCHHE.
Koncranta u ko3¢ ¢duiument pacrpenesneHus, CTEeNeHb H3BJICYCHHS, KOd(PQHUIMEHTH pa3/eieHus u



KOHLICHTPUPOBAHUSI — KOJIMYECTBEHHBIE XAPAKTEPUCTUKU METOJOB pa3/iej€HUsI U KOHLEHTPUPOBAHUSI.
OKCTpaklMd — KaK METOJ pa3leleHUus U KOHUEHTpupoBaHUsA. OCHOBHbIE MOHSATHS (IKCTpPAreHrt,
HKCTPAKIIMOHHBIA PEareHT, PEIKCTPAKIKS) U KOJIMUYECTBEHHbIEC XapaKTEPUCTUKH pa3jiesieHus (KOHCTaHTa
U KodhGULMEHT pacnpenencHus, CTeneHb wu3BieueHus). CyIHOCTh NEPUOAUYECKON IKCTPAKIIHH.
Yci1oBus TPOBEAEHUS SKCTPAKLIUU U TUIIBI SKCTPArupyeMbIX COeIUHEHUH.

Xpomatorpaduss — Kak METOJ pa3/ieNeHus M KOHUIeHTpupoBaHusa. Kiaccubukanum
xpomarorpaduyecknx MeTozoB. OCHOBHBIE XpomaTorpaduyeckue mnapaMeTpbl (BpeMss U 00beM
yaepKuBaHus, KOd(QUIMEHTH! 3aMeUIeHNs] U paclipe/ielieHns], CEJIEKTUBHOCTh M XpoMaTorpaguyeckoe
paspemienue). [TnockoctHas xpomatorpadus. TpeboBaHusl, TPEIBABIIEMbIC K HOCUTEIISIM U TOBUKHON
¢aze. Rf — ocHOBHas xapakTepHCTHKa COPOIMOHHBIX CBOWCTB CHCTEMBI M TOABHXHOCTU KaTHOHOB.
CoBpeMeHHbIe XpoMaTorpaduIecKue METOIbl CCIICIOBAHMS U aHAIIN3A.

Bonpocel, n3yyaembie caMoCTOsITeIbHO (KOHTPoJMpyMble komnerennun OIIK-1,2,3,4,6)

Hcmons30Banne METOHOB pasaciicHud W KOHUCHTPUPOBAHHA B AHAJIIM3C PCAJIbHBIX 00BEKTOB.
OpF AHUYCCKHUEC PACTBOPUTCIIN, HCIOJB3YEMBIC B KAYCCTBEC JSKCTPArCHTOB. CKOpOCTB OKCTpPAKIHH.
Hcnonp3oBanue OKCTPAKIWH I Pa3aCJICHUA CMECU KATHOHOB.

Paznenenue u oOHapyXeHHE KATHOHOB C UCIIOIb30BaHHEM OymakHOW xpomarorpaduu. CriocoObt
IPOSIBJIICHUS] XPOMATOTpaPUUECKUX MSATEH.

Bonpocs! 151 camonpoBepku (KoHTpoupymbie komnerenuun OIIK-1,2,3,4,6):

e B uem cyniHOCTh METOJa SKCTPAKIHN?

JlaiiTe omnpeneneHusl MOHATUAM KOHCMAHMA pacnpeoeienus, Kodgguyuenm pacnpeoenenus
cmenenu u3enedenus

Yro Takoe 3KCcTpareHT?

Kakoii nporiecc Ha3bIBatOT pe3KCTpaKIHen?

KakoBbl mpaBuiia BeIOOpa 3KCTpareHTa?

YeM ormpenensercsi CKOpOCTb IKCTPAKIUU ?

UYTo IeKUT B OCHOBE KaU€CTBEHHOTO XpoMaTorpagpuueckoro aHaau3a?

Ha uem ocHOBaH KOJMYECTBEHHBIN XpoMaTorpadudeckuil aHanu3?

Jl71st 9ero mpeHa3HavYeHbI MTOIBUKHBIE W HEeTIOABIDKHBIE ()a3bl B XpoMaTOrpaduuecKux MeToaax?

5.3. BOIIPOCHI KOJI/IOKBHYMA Ne 1 (xourpoaupymble kommerenuun OIIK-
1,2,3,4,6)
1. 3akoH geiicTByromux Macc. KOHCTaHTa XMMHYECKOTO pPaBHOBECHsS. AKTHBHOCTb U

KOS(I)(I)I/II_[I/IGHT akTUBHOCTH. CBs3b TCpMOI[PIHElMH‘-IGCKOﬁ n KOHHGHTpaHHOHHOﬁ KOHCTAaHT XHMHWYCCKOI'O
paBHOBECHUA.

2. Tunbl KOHCTAHT XUMHYECKOTO paBHOBECHA. KoncranTel 06pa30BaH1/15{ N MOHH3aIluu, O6I_I_II/IC n
CTYIICHYATLIC, TCPMOAUHAMUNYCCKNEC U YCIIOBHBIC.

3. KucnotrHo-ocHoBHOe paBHOBecue. [loHSATHE KHUCIOTHI, OCHOBaHUS W amdbonuTa. Teopus
Appennyca u nporoiautuyeckas teopusi bpeacrena-Jloypu. JloctomHcTBa 1 HEJOCTATKH.



4. KucinotHo-oCHOBHOE paBHOBecue. Poab pacTBopuTenss B NPOTOJUTUYECKMX PEAKLUSAX,
KJaccuduKanus pacTBopuTeneid. AMUIPOTHBIE PACTBOPUTENU. 3aBUCUMOCTb CHJIBI KHCIOT H
OCHOBaHUM OT CBOMCTB paCTBOPUTEIIS.

5. Cuna KHCIOT U OcHOBaHMIl. KOHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH, CTEIEHb HOHU3ALIUU.
Koncranra aBTompoTosiv3a pacTBOPUTENS KaK MPOU3BEICHHE KOHCTAaHT KHUCIOTHOCTHM M OCHOBHOCTHU
COMpPSDKEHHOW  KHUCJIOTHO-OCHOBHOW mapbl. HuBenupyromee u auddepeHuupyomee AeicTBue
pacTBOPUTEIIS.

6. [IpoTonuTnyeckue paBHOBECHsI B BOJHBIX pacTBopax. Cuia KUCIOT U ocHOoBaHUU. KOHCTaHTHI
KUCJIOTHOCTH U OCHOBHOCTH, CTEIIEHb AUCCOLUALINH.

7. PaBHOBecHe B BOJHBIX paCTBOpPax KHCJIOT. Cuia xuciorsl. KoHCcTaHTBI KHUCJIIOTHOCTH, CTCIICHb
Jucconnanuu. Brrancnenue pH PaCTBOPOB CHIIbHBIX U c1a0BIX OAHOOCHOBHBIX KHCJIOT.

8. PaBHOBecue B BOJHBIX pacTBOpax ocHoBanuii. Cmita ocHoBanmii. KoHCTaHTEI OCHOBHOCTH,
CTeNeHb Auccouanuu. Berunciaenue pH pacTBOPOB CHIIBHBIX U ca0BIX OJIHOOCHOBHBIX OCHOBaHUM.

9. IlpoTonuTHyeckre paBHOBECUS B BOJHBIX pacTBopax aMmdonutos. Beruucnenne pH pactBopos
amM(OIUTOB (HA PUMEPE KUCIION COJIH).

10. [IpoTonuTHYecKre paBHOBECHS B BOJAHBIX pacTBopax amponuToB. Beraucinenue pH pactBopoB
aM(}oIUTOB (Ha MpUMEpe aMUHOKHUCIIOT).

11. Peakuuu ruposin3a Kak YaCTHBIN CIy4ail KHCJIOTHO-OCHOBHOTO paBHOBecus. Boruucnenne pH
BOJIHBIX PACTBOPOB THUIPOJIU3YIOIIUXCS COJIeH (Ha mpuMepe Ccoiii, 00pa30BaHHON CHMIIBHBIM OCHOBaHHEM
U CJIa00 KUCIIOTOM ).

12. Peakuuu ruiponn3a Kak 4YaCTHBIN Cy4yall KMCIIOTHO-OCHOBHOIO paBHOBecHs. Bruncnenune pH
BOJHBIX PAaCTBOPOB THAPOJIM3YIONIUXCS COJIEH (Ha pUMEpPE COJIM, 00pa30BaHHON CHUIIBHOW KHUCJIOTON U
CJ1a0bIM OCHOBAHUEM).

13. Peakiuu KHCIIOTHO-OCHOBHOTO PpAaBHOBECHS B PpacTBOpPE COJM, 0Opa30oBaHHOM cnaboil
KHUCJIOTON U ci1a0bIM OCHOBaHHEM (IIOBEIECHUE THIPOJIU3YIOIIEHCS colM Kak am@oinuTa). Beruncienue
pH.

14. IlpoTonuTHyecKkre paBHOBECHS B BOJHBIX PACTBOPAaX MHOTOOCHOBHBIX KHCIIOT M OCHOBAHMM.
KoHcTaHTBI KHCIOTHOCTH M OCHOBHOCTH, 001IMe U cTyneH4arbie. CriocoObl Beruncienus pH.

15. TIpoTonuTHUECKUE paBHOBECHUS B BOJIHBIX PACTBOPAaX CMecel KUCIOT U OCHOBAaHUH (CHIIbBHOE —
ciaboe). Mcrnonb3oBanue 0alaHCOBBIX ypaBHEHUH i1t pacueTa pH.

16. Bbydepnpie pacTBOpHl B aHAIMTHYECKOW XumuH. Mexanu3sm pneictBus. Pacuer pH u
pUroToBieHHE Oy(epHbIX pacTBOPOB (Ha MpuMepe Kucioi 6ydepHoii cmecH).

17. Bbydepnbie pacTBOpPHl B aHAIUTHYECKOW XumuH. Mexanu3m nedctBus. Pacuer pH u
pUroTOBJIEHHE Oy(pepHBIX PacTBOPOB (Ha MpuUMepe HIe0uHO0M OydepHoil cmecn).

18. bydepHble pacTBOpHI B aHATUTHUECKON XUMUU. MexanusMm aeiictsus. bydepHas eMKkocTb.

20. KauectBenHble peakunu Ha KaTHOHBI 1-3 rpynn. CucremMarnueckuil aHaiu3 CMECH KaTHOHOB
1-3 rpymnm mo KHCIOTHO-OCHOBHOM KJIacCU(UKALIUN

IIpumep U/13 no Teme kosiokBuyma Nel (konTposmmpymbie komnerenuunu OIIK-1,2,3,4,6)



1. Paccuuraiite pH BOAHBIX pacTBOPOB:
a) 1% u 1'10 % consnoit KUCIOTHI.
2. Paccuuraiite pH u crenensp quccouuanuy BOJHBIX PACTBOPOB:
%) 0,1 M u 0,00005 M ruapasuna.
3. Hanuiure KMCIOTHO-OCHOBHYIO peakiuio U Beruuciaute pH pactBopos
r) 0,05 M 6en3ununa u 0,05 M xnmopuaa 6eH3uIuHNS B 0€3BOTHON MYypaBbHHOMN KHUCIIOTE.
. Paccuurats crenens ruaponusa u pH pacreopa:
a) comeprkamero 2,05 r arnierata Hatpus B 250 MJT BOJBI.
5. PaccuuraiiTe KOHIeHTpaluio noHoB H' B pacTBopax
a) 0,01 M ruapodocdara HaTpusi.
6. Paccunraiite OydepHyro eMkocTh U pH pacTBopa, MOTYYEeHHOTO pacTBOpeHHEeM 1,5 T Truapokcuaa
Hatpus u 3,0 T xjopuaa aMmMoHus B 250 MJT BOJIbI
7. Onummre npurotosieHue 500 mu 6ydepHoro pactBopa
M) u3 2,1 M dochopnoii kucnotel u 1,0 M ruapokcuaa kanms ¢ pH=5,5 u n1=0,3.
8. Paccunrats cocraB OydepHoii cMecH, criocoOHOM mpu nobaBienuu K 1 1 atoro pactBopa 30 MMOIB
CUJIBHOM KUCIOTHI oanepkuBath pH B npeaenax: 9,20+0,06, ammuaunsiii 0ydep
. K 100 mn. 0,2M pactBopa KoHPO4 nob6asunu 50 mn. 0,25M pactBopa KH2PO4. Paccuutats pH
MOJIy4EHHOTO PacTBOpa.

~

Ne)

10. Paccunraiire, kak uzmenutcs pH pactBopa 0,05M CH3COOH, ecnu k 111 3Toro pactBopa 106aBuin
0,5 momb NaCl.

11. K 20 M1 0, 20 M pactBopa rugpokcua Hatpus qooasiero 30 M 0,20 M pactBopa muruapodocdara
Hatpus. Berauciute pH OydepHoii cmecn.

12. Beruucnuts pH cmecu conepxkameid 0,0002 M rugpokeun kanus u 0,05 M stuiiamux

13. PaccuuTaTh MOJIbHBIE JOJM M PAaBHOBECHBIC KOHIICHTpallMM BceX dYacTtuil B pactBope 0,25 M
rusipokapoonara Hatpus npu pH=4 u pH=10

14. PaccuuTaiiTe peajibHyl0 KOHCTAHTY KHCIOTHOCTH a3otucToi kuciotsl B 0,09M pacTBOpe HUTpaTa
HaTpHsl.

BOITPOCHI KOJINIOKBUYMA Ne 2 (koHTpoupyMble komnerenuun OIIK-1,2,3,4,6)

1. KomIutekcHbIe COCAWHEHHUS B QHAIIMTHYSCKOM XHMHUH. KJ'IaCCI/I(l)I/IKaI_II/ISI, COCTaB U OCHOBHBIC

XapaKTCPUCTHUKU KOMHJ’IGKCOO6pa3OBaTCJ'I$I n JIuragjaa. Kommiekcsr ¢ HCOPTraHNUYCCKUMMU JIMTaHAaMHU.

2. Kommiekcsl ¢ opraHMdecKuMH JurangaMu. OpraHm4eckre peareHThl B aHATUTHYECKON XUMUH.
DYHKIIMOHATbHO-aHATMTUYECKNE U AHAIMTUKO-aKTUBHBIEC rpynnsbl. [IpaBuno Yyraesa.

3. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coequHeHui. CTyneHdaTsle W OOIIME KOHCTaHTHI,
KOHCTaHThI YCTOWYUBOCTH U HECTOMKOCTHU. TepMOAMHAMUYECKAsI M YCIIOBHASI KOHCTAHTA YCTOMYMBOCTH.

4, PaBHOBecus B pacTBOpax  KOMIIJICKCHBIX COCIUHEHUI. 3aKOMIIIEKCOBAHHOCTh n
CPCAHCIIMTaHAHOC YHCIO — OCHOBHBIC XapaKTCPUCTUKHW KOMIIIICKCHBIX CO@HHH@HHﬁ. CMGHIGHI/IG
PAaBHOBECHUA KOMHJ’ICKCOO6p330BaHI/I5{.

5. PaBHOBecus B pacTBOpax KOMIIJICKCHBIX COCIUHEHUIH. (I)aKTopBI, BIMAKOIIME Ha
KOMHHGKCOOGpaSOBaHI/IC. Pacuer PaBHOBCCHBIX KOHHCHTpaHHﬁ, BJIMAHUC KOHLICHTPAIIUH JIMTaHJa.

6. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeAuHeHHil. DakTopbl, BIUAIONIME Ha
KOMILIEKcooOpa3oBaHue. Pacder yClOBHBIX KOHCTAHT YCTOMYMBOCTH M PAaBHOBECHBIX KOHIEHTPAIMHA C
Y4€TOM KOHKYPUPYIOLIEH peaKL Uy IPOTOHUPOBAHUS JIUTAH/A.



7. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX coeAuHeHud. DakTopel, BIMAIOIIME HA
KOMILIEKcooOpa3oBaHue. Pacyer yclIOBHBIX KOHCTAHT YCTOMUMBOCTH M PAaBHOBECHBIX KOHLEHTpALMH C
Y4€TOM KOHKYPUPYIOLIEH peakiMyu KOMILIEKOOOpa30BaHUs HOHA LIEHTPAJIbHOIO aTOMA.

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX cOeAMHEHHUH. DakTopel, BIMAOIIME Ha
KOMILIEKcooOpa3oBaHue, Pacder yClOBHBIX KOHCTAHT YCTOMYMBOCTH M PAaBHOBECHBIX KOHIEHTPAIMHA C
y4eTOM 00pa3oBaHMsI CMEIIAHHBIX KOMIUIEKCOB.

9. Mcnonp30BaHne KOMIUICKCHBIX COGI[I/IHGHI/Iﬁ C OpraHNM4Y€CKUMH U HCOPraHNYCCKUMU JIMT'aHJdaMH
JIIA 06Hapy>I(CHI/IH, OmpeaACIICHUA, pa3ACICHNUA U MACKUPOBaHU .

10. T'ereporennas cuctema. PaBHOBecue B cucteme pacTtBop-ocajgok. IIpousBenenue
pPAcTBOPUMOCTH — KaK BayKHeHIas KOHCTaHTa reTeporeHHOro paBHoBecus. CBsA3b TEPMOJMHAMUYECKOTIO
U YCJIOBHOT'O IIPOM3BE/IEHUS PACTBOPUMOCTH.

11. PaBHOBecue B cucteMe pacTBOp-ocanok. PactBopumocts. BriBog hopmysibl asisi BEIYUCICHUS
MOHHOM, MOJIEKYJISIPHON U 00I1Iel pacCTBOPUMOCTH.

12. ®akTopbl BIUSIOLUIME HA CMELIEHHE T'€TEPOre€HHOI0 paBHOBECHS. BiusHue 0o1HOMMEHHOTO
MOHA Ha PaCTBOPUMOCTb TPYAHOPACTBOPUMBIX COCIUHEHUM.

13. CDaKTopBI BJIMAIOINHUC HAa CMCHICHHUC I'€TCPOICHHOI'O PAaBHOBCCHS. Bnusuue KOHOCHTpaluu
IMOCTOPOHHETO CHUJIbHOI'O JJICKTPOJINTA Ha PAaCTBOPUMOCTDb MaJIOPACTBOPUMBIX COCHHHCHHﬁ.

14. ®dakTops! BIUAIOIINE HA CMELICHUE I'€TepPOreHHOro paBHOBECHs. BiMsHue KOHKYpHUpYIOLIeH
peakuuy Ha pacTBOPUMOCTb MAJOPACTBOPUMOIO COEIUHEHUS (Ha MpUMEpPEe KOHKYPHUPYIOIIEH KUCIOTHO-
OCHOBHOI1 peakuun).

15. ®akTopsl BIUSIONINE Ha CMEIICHHE TeTEPOreHHOr0 paBHOBecHs. BiusHHe KOHKYpPHUPYIOMIEH
peaknuy Ha PacTBOPUMOCTH MajOpacTBOPHUMOIO COCIMHCHHUS (Ha MpUMepe KOHKYPUPYIOMIEH peaKIuu
KOMILJIEKCOOOpa30oBaHus).

16. ®akTophl BIMSIOIIME HA CMELICHHE I€TEPOre€HHOI0 paBHOBECHs. BiMsHME KOHKypHUpYrOLIeH
peakuMM Ha PACTBOPUMOCTh MAJOPACTBOPUMOIO COEIMHEHUs (Ha TMpuMepe KOHKYpHUpYIOLIeH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIINHN).

17. PaBHOBecHE B CHCTEME pacTBOpP-0caoK. [lepeBoa OMHUX MaOPaCTBOPUMBIX COCIMHEHUN B
JIpyrHe.

18. PaBHOBecme B cHCTeMe pacTBOpP-0CAAOK. Ycaopue O6pa3OBaHI/I}I ocagka. IlomHoe
(KOJII/I‘-ICCTBGHHOG) OCaXXIACHUC. PaCTBOpI/IMOCTL — OCHOBa I[pO6HOI‘O OCaAXIACHHUA.

20. PaBHOBecue B cHUCTEME pPACTBOP-OCaJ0K. TeOpeTHYEeCKHEe OCHOBBI  CYJIb(pHUIHOMN
(cepoBOIOPOIHOM) KITACCU(DHUKAITUH.

20. PaBHOBecHE B CHCTEME pacTBOP-OCANOK. TEOpPETUYECKHME OCHOBBI KHCIOTHO-OCHOBHOM
kinaccuukanuu (Ha IpuMepe pasaeneHus 4 U 5 aHATUTHYECKUX TPYIII).

2]1. PaBHOBecue B cuCTEME DPACTBOP-OCaAOK. TEOpETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccuuKauy (Ha MpuMepe pas3zieieHus S5 u 6 aHaTUTUYECKUX TPYIII).

22. PaBHOBecCHE B CHCTEME PACTBOP-0CAZOK. Y CIIOBHE 00pa3oBaHus ocajaka. BiusHue komudecTra
OCaJUTENsl Ha TOJHOTY OCaXJACHHS. BbluMcleHHe ONTUMalIbHOTO KOJMYECTBA OCAJMUTENs B Cilyyae
00pa30oBaHMs CIOKHBIX aCCOLUATOB.

23. TeopeTqucm/Ie OCHOBBEI pa3JACICHHUA KaTUOHOB IO KUCJIOTHO-IICJIOUYHOMY MCTOY.



Ipumep U3 no Teme koiokBuyma Ne2 (koHTpoupymbie komnerennun OIIK-1,2,3,4,6)

—_—

. K 100 mi 0,05 M Hg(NO3), mpubasmmu 2,338 r NaCl. Paccuntars paBHOBECHBIE KOHIICHTPAIIH HOHOB
B TIOJIYY€HHOM PacTBOpE.

2. BBIYHCITUTh PABHOBECHYIO KOHIIEHTPAIMIO JIMTAHIIA W PAacTBOPUMOCTH (Moub/n) ocaigka Zn(OH)»
BCIeICTBHE 00pa3oBanus kommiekcos Zn(NH3)s>* B 0,01 M NHa.

3. PaccunTaTh MpoM3BEEHNE PACTBOPUMOCTH, eci B 100 MJI BOZIBI PACTBOPUMOCTE COCTaBIseT 9,6 « 107
r Fe(OH)s.

4. BoruncnuTh U cpaBHUTH pacTBopuMocTh CaF» B Bone, B 0,1 M NH4F u B 0,1 M CaCl,.

5. K 100 mun mHaceimennoro pacrtBopa BaSOs4 mpubaswm 10 mu 0,5 M pactBopa NaSOs4. Kakas
KOHIICHTPAIMsI HOHOB Oapusi (MOJIB/JI) OCTaHETCS B pacTBOpe?

6. Bprumcnute o6uryro konumentpamuio KCl u paBHOBecHyro koHmentpamuto Cl, mpu KOTOpBIX
obOecnieunBaerca MakcumanbHoe ocaxiaenue PbCly| u3 pactopa 0,1 M Pb(NOs3),. Uemy paBHa
pPacTBOPUMOCTH XJIOPH/IAa CBUHIIA B 3TOM pPacTBOpe?

~

. B pactBope, conepskamem 0,1 Momb/i1 conn MeTamna-kommiekcoobpaszosatens (Co*") u 1,0 Monb/n
nuranga (NHs), co3nanu koHueHTtpauuio cynbdua-uona [S* =10 mons/n. Byner mum ocaxmarbes
COOTBETCTBYIOIMIA cynbdua. Paccunrats pH Havama u KOHIA BBIIAIEHHUS 3TOro cyinbpuma 0Oe3
MIPUCYTCTBUS JINTAH/IA.

o0

. K pactBopy, conepxamemy 0,2 M NH3z u 0,2 M NH4Cl, no6aBmiu paBHbiif 06bem 0,2 M pactBopa
MgCl,. [IpousoiineT mu B 3TOM pacTBope oOpa3zoBanue ocaaka Mg(OH),?

9. Beruucauts pH Haceimennoro pactsopa Cu(OH)s.
10. Beraucnuts pactBopumocts CaC204 ipu pH 5,0.

11. Ipu kaxux 3HaveHusx pH BO3MOXkHO KonmuuecTBeHHOe paszeinenue Co’' m Cd*" npu HacelmeHnu
pactBopa coaepxarero 0,05 M CoCl u 0,15 M Cd(NO3), npu HachIlIeHEnH CEPOBOIOPOAOM?

12. Ckonbko rpaMMOB KapOoHaTa HaTpusi MOTpedyeTcs A mepeBoja B pacTBopumoe coctostaue 0,3 T
cyibdara 6apus.

13. PaccunTaiite 0o011yI0 1 MOJIEKYJISIPHYIO pAaCTBOPHUMOCTb XJIOpUAA cepedpa B BOJE.

BOITPOCHI KOJIVTIOKBUYMA Ne 3 (koutposmpymsblie komnerenunu OIIK-1,2,3,4,6)

1. Vcnonb3oBaHUE OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUI B aHATUTUYECKOW XUMUHU.
[loTenuman nomypeakiuum — Kak XapaKTEPUCTHKAa XHMHUYECKOM aKTMBHOCTH pPEarupyrOIIMX BELIECTB.
CranaapTHBIA U pealbHbI TOTEHIIUATIBL.

2. VpaBuenue Hepucra. CtanmapTHbIA, peanbHbli U QopMaibHbI moTeHIuansl. Hampasnenue
[IPOTEKAHUs HIEKTPOXUMUYECKON PEAKIIUH.

3. CnocoOwl pacuera CTaHAAPTHBIX MOTeHIUanoB. [lodydeHue cTaHAApTHOTO TMOTEHIIMANIA
COUYETaHHEM JBYX MOJIypeaKlMii U OTypeaKkluu ¢ peakiurueil IpOTOHUPOBAHHUS.



4. CpnocoObl pacuera CTaHIAPTHBIX MOTEHIHMaNoB. [lonyyeHne CTaHAAPTHOTO NOTEHIMAIa
COYETaHUEM JBYX MOIYPEaKUUi U MOTYPEaKINU C peaKkIiel KOMILIEKCO0Opa30oBaHusl.

5. CmocoObl pacuera CTaHAAPTHBIX IOTEHIMaNOB. [lomydeHue cTaHAApPTHOrO MOTEHLMAA
COUYETaHHEM JIBYX IOJIypPEaKLIMH U NOJypeakLUu ¢ peakluel OCaKIACHHUSL.

6. Hcmonp3oBanne CTaHJAPTHBIX IIOTCHHOHAJIOB IJId pacd€Ta KOHCTAHTbl KHUCJIOTHO-OCHOBHOI'O
paBHOBECHUSA U IIPOU3BEACHUA paCTBOPHUMOCTH.

7 Ucnonbp3oBaHue CTaAaHAAPTHBIX NOTCHIHAJIOB IJIA pacucTa KOHCTAHTBI KOMHHGKCOO6pa3OBaHI/ISI n
MMPOU3BCACHUA PACTBOPUMOCTHU.

8. HMcmonp3oBaHME CTaHIAPTHBIX MOTEHIMAJIOB IS pacueTa KOHCTAHT KHCIOTHO-OCHOBHOTO
PaBHOBECHS U KOMILJIEKCOOOPa30BaAHHU..

9. OI_IeHKa HaIlpaBJICHUSA U FHY6I/IHBI IMPOTCKAHUA OKHCJIUTEIHFHO-BOCCTAHOBUTEILHOMN p€aKuuu 110
KOHCTAHTC XUMHUYCCKOI'O paBHOBCCHUSI.

10. Hcnonp3oBaHue METONOB pa3JelieHUs U KOHLUEHTPUPOBAHUS B aHAJIM3€ PEajbHbIX OOBEKTOB.
AOCONIOTHOE M OTHOCUTEIIBHOE KOHIEHTPUPOBAHUE, TPYNIOBOE U HHAWBUIYaJIbHOE pa3JiejCHHE.
Koncranta m ko3 duimment pacrpenesneHusi, CTENeHb H3BJICUYCHUs, KO3(PPHUIMEHTH pa3neneHus u
KOHILICHTPUPOBAHUS - KOJINYECTBEHHBIE XapPAKTEPUCTUKN METOJIOB Pa3/I€JICHUs U KOHIEHTPUPOBAHMSL.

11. DxcTpakuuu — Kak METOJA pa3ieieHuss W KOHLEHTpupoBaHHs. OCHOBHBIE IOHSTHS
(9KCTpareHT, SKCTPaKIMOHHBINA PEAreHT, PEIKCTPAKIUs) U KOJIMYECTBEHHbIE XapaKTEPUCTUKHU pa3IeIeHHsI
(koHCTaHTa ¥ KOX(PQUIMEHT paclpeieieHus, CTeNneHb u3BiedeHus). CyIHOCTh TEePHUOIMYECKON
AKCTPAKIUH.

12. OxkcTpakuuM — Kak METOJ pas3fciieHus M KOHLCHTPUPOBAaHUA. YCIIOBHUSA TNPOBEACHMUS
SKCTPaKIMU M THUIBI 3KCTPArMpyeMbIX COeAMHEHHH. OpraHudeckue pacTBOPUTENIH, UCIOIb3yeMbIE B
KayecTBe dKCTpareHToB. CKOPOCTh IKCTPAKIIUH.

13. Hcnomp3oBaHne OKCTpAKIUU IJId pPasgCJICHUA CMECHU KATHOHOB. Hpouecc OKCTpaKIuu H
OKCTPAKIIUOHHBIC PCATCHTHI.

14. Xpomarorpadus — Kak MeTOJ pa3feleHuss U KOHIeHTpupoBaHus. Kriaccudukanuu
Xpomarorpauyeckiux MeTo/10B.

15. Xpomatorpadpuss — Kak MeTOJ pas3leileHuss M KOHLEHTpupoBaHHs. (OCHOBHBIE
xpomarorpaduyeckre mapaMmeTpbl (BpeMs U 00beM yIepXKHBaHUSA, KOAXPQPHUIMEHTHl 3aMeUIeHUS |
pacripesiesieHus], CeJIEeKTUBHOCTh U XpOMaTorpapuecKoe pa3perieHue).

16. IlnockoctHass xpomarorpadus. TpeboBanwus, MPEAbIBISIEMbIE K HOCHUTEISAM W TOIBHKHOMN
daze. Rf — ocHOBHast XapakTepHUCTUKA COPOITMOHHBIX CBOMCTB CHCTEMBI U TIOJIBMYKHOCTHA KATHOHOB.

17. Pa3nenenue u OOHapyKeHHE KaTHOHOB C MCIIOJNb30BaHMEM OyMa)KHOW XpomaTorpaduu.
CrniocoOblI posiBIIeHUs XpoMaTorpauyecKux MsTeH.

IIpumep U/13 no Teme kosiokBuyma Ne3 (koHTpoMpymbie komnerenunu OIIK-1,2,3,4,6)

I. YpaBHSATH OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM METOAOM Tmoiypeakuuid. IIpeactaButh
JUISL KXKIOW Mojypeakuuu ypaBHeHHe HepHcra. BeIBeCTH M BBIYMCIUTE KOHCTAHTY PABHOBECHS,
ONpeAeNuTh HampaBlieHue peakiuu. Paccuutath ¢opManbHble (peajbHble CTaHAAPTHBIC)
NOTEHLIMAJBI IIPU YCIOBUH, YTO HOHHAS cujia pacTBopa pasHa 0,1:



NHs +NOy +... == Na+...
CrOy + MnOs +... = CrO4* + MnOx+. ..

Paccunrtarh noTeHIMal MIATUHOBOIO 3JIEKTPOJa, MOTPYKEHHOT0 B pacTBOp coaepx amuit: 0,25M
V3, 0,40M VO?" 1 1,00-10°M NaOH.

VKaxnuTe TaIbBAaHMYECKUM  JJIEMEHTOM WM  BJEKTPOJUTUYECKOW  STYEHMKOW  SIBJIAETCS
MIpeICTaBICHHAS S4eiKa (BBIBOJ caenaTh Ha ocHoBaHuM pacdeta DJ1C):

Pt| UO2*" (0,10M), U* (0,01M), H' (1-10°M) | KC1 (1-10*M), AgCl (nac.) | Ag
Paccuurars KOHCTAaHTY paBHOBCCHUA:

TP + V3 +.. == TI'+ VO*'+...
B 0,01M cepnoii kucnote. PaccuntaTh cocTaB pacTBOpa IMOCIE YCTAHOBJICHUS PaBHOBECHS,
ecsu e 0,10M pacTBOpBI pearpyrommx BEIECTB.
[ToTenuman stueiiku paseH +0,45B. Paccunrtats npoussenenue pactBopumoctu AgzSe0s.

CBD || Na:SeO; (1:102M), Ag2SeOs (mac.) | Ag
Paccuurtars koHcTanTy ycroiumBoctu komiuiekca [CuCit], ecnu D/IC sueiiku paBna +0,09B.
Cit> - aHHOH TUMOHHOM KHCIIOTBI

Cu | CuCit (0,04M), NasCit (0,10M), H' (1-10-°M) || CB

BpruucnanuTe paBHOBECHBIE KOHIIGHTpPAIlMM BCEX HMOHOB B PAacTBOpE, IOJYYCHHOM npu
pactBopenuu 0,25 r a-NiS B 10 ma 2,0M HNOs.

KoaddurmenT pacupenenenus 2,6-TuHATPOGEHONIA MEKIY BOJION U OKTHIIOBBIM CITUPTOM pPaBEH
15. PaccuutaiiTe creneHp u3BICYCHHS 2,6-TUHUTpodEHONa, a TakKe ero KOHIEHTPAIUIO,
OCTaBIIylOCs B BojHOM (aze mocne skctpakiuu u3 50 ma 0,0005 M pacTBOpa OKTHIOBBIM
cnuptoM oobeMoM 10 mut. M3BecTHO, uTO K03(h(PULIMEHT pacipeesieHus] CalulnIOBOM KUCIOTHI
MEXJ1y paBHbIMH oObeMaMu Boabsl U xjopodopma npu pH 3,00 pasen 1,3. PaccuuTaiite

KOHCTaHTY PaCIIpe/IENIeHUs CATMIUIOBON KUCIOTHI, eci K, ,,, =1,5-107°.

B Buje xenata Zn(Ox)z uonsl muHKa (Czy=1,0-10"* M) skctparupyrorcs Ha 20,0 % npu pH 3,00
¢ momomsio paBHoro obovema 0,10 M pactBopa 8-okcuxunonuHa (HOx) B xmopodopme.
Paccuuraiite pH, mpu KOTOpoM B T€X K€ YCIOBUSX MOH IIMHKA OyJIeT SKCTparupoBaThcs Ha 96 %.

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

IMPUHIUIIBI AHAJIN3A (xkoutpoaupymsbie komnerenuun OIIK-1,2,3,4,6)

Bonpocsl, u3yyaemble Ha Jekuuu  (KOHTposampymble komnerenuuu OIIK-1,2,3,4,6)

OcHOBHBIE CTaIUN XUMHUYECKOTO aHanu3a. [locranoBka aHanuTHyeckoi 3aiayn. Tum aHanusa.
OrpanuyeHus, CBsI3aHHbIE ¢ XUMUYECKUMHU U (PU3MYECKUMH CBOMCTBAMU aHATM3UPYEMOro 00OBEKTa.
Mermaroniee BIusiHEE KOMIIOHEHTOB o0pa3ia. CrocoObl pazfienenus. BeIOOp ceeKTUBHBIX peaKIuii.
YpoBeHb onpenenseMoil KoHIeHTpanuy. Hanuuue cpeacTs, MO3BONISIIOIINX YIPOCTUTh BBIIIOJIHEHNE
ananu3a. KpaTkuit 0630p METOJJOB KOJIMYECTBEHHOIO aHaiIu3a. BeIOOp MeTona aHamM3a 1 COCTaBIEHNE
CXEM aHaJlIM3a.

Bonpocel, n3yyaemblie caMOCTOSATEIbHO(KOHTPOJMpyMble komneTrenunu OIIK-1,2,3,4,6)



W3yunth MaTepual, HW3JI0KEHHBIH MO TUIaHy JeKIud. [1oIroOTOBUTh KOHKPETHBIE TPUMEPHI KO BCEM
M3y4aeMbIM BompocaM - [1]- ¢.4-20; [4]- c.5-17.

1.NPOBOOTBOP U IMTPOBOINOAI'OTOBKA (xoutposmpymsbie kommnerenuuu OIIK-
1,2,3,4,6)

Bormpocsl, uzydaemsbie Ha JieKiiu  (KOHTpompyMmble komnerenunu OIIK-1,2,3,4,6)

[IpencraBuTenbHOCTH MPOOLI; TPoda U 00BEKT aHaNu3a; npoda U MeToA aHanu3a. DakTopsl,
00yCIIOBIIMBAIOIIUE pa3Mep U CIOCOO 0TOOpa MpeACTaBUTENBHOM MPoOsl. OTOOP TPOO TOMOTEHHOTO U
rereporeHHoro coctara. CrocoObl MOTy4YeHHsI CpeAHEN MPOOBI TBEPABIX, )KUJIKUX U ra3000pa3HbIX
BELIECTB; YCTPOICTBA U PUEMBI, UCIIOIb3yEMbIE IIPU ITOM; IIEPBUYHASI 00paOOTKa U XpaHEHHE M1PO0;
JIO3UPYIOIINE YCTPOKCTBA.

OcHoBHBIE C1IOCOOBI MepeBo/Ia MPoosl B GopMy, HEOOXOAMMYIO JUIsl JAaHHOTO BHJIA aHAIM3A:
pPacTBOpPEHHUE B Pa3IMUYHbIX CPE/IAX; CIIEKAaHUE, CIIaBJICHUE, Pa3JI0KEHNE MOl IEWCTBUEM BBICOKHX
TeMIIeparyp, 1aBJIeHUs, BBICOKOYACTOTHOTO pa3psia; KOMOMHUPOBAHUE pa3IMYHbIX IPUEMOB;
0COOEHHOCTH Pa3I0KEHUsI OpraHNYecKuX coeAMHeHn. CriocoObl yCTpaHEHMsI U yueTa 3arps3HeHUN 1
[OTEPh KOMIIOHEHTOB IPU POOONOATOTOBKE.

HSy‘lI/ITB MaTepurall, U3JIOKCHHBIC 110 IJIaHY JICKIIUU. HpI/IBeCTI/I KOHKPCTHBIC ITPUMCPHBI 110 BCEM
HN3Yy4aCMbIM BOIIpOCAM. HayLII/ITI)CH IMOJIB30BAaTbHCA Ta6J'II/II_IaMI/I HOPMAJIBHOT'O paclpCACIICHUS.

2 METPOJIOI'MYECKHUE OCHOBBI KOJUMYECTBEHHOTI' O AHAJIN3A

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

OCHOBHBIE XapaKTEPUCTUKU METO/1a aHAJIN3Aa: MPABUIILHOCTh U BOCIIPOU3BOAMUMOCTb,
KOA((UIIMEHT YyBCTBUTEIBHOCTH, IIPEJIE] OOHAPYKEHUS, HIDKHSAS U BEPXHSA IPaHULBI OIIPEEIISIEMbIX
COEPKAHUM.

Knaccudukanus norpemHnocrteii ananuza. CUCTeMaTHYeCKUE U CITydaiHbIe TOTPEIIHOCTH.
[TorpentHOCTH OTAENBHBIX CTAANN XUMHUECKOTO aHan3a. CrocoObl OIIEHKU TPaBUILHOCTH:
HCIIONIb30BaHNE CTAHIAPTHBIX 00pa3IioB, METOA 100aBOK, METO]] BAPbUPOBAHHS HABECOK, COTTOCTABJICHUE
¢ apyrumu metogamu. CTaHaapTHBIE 00pa3Iibl, KX U3TOTOBJICHHUE, aTTECTAIINSI M UCTIOJIb30BAHHE.
Craructudeckast 00paboTKa pe3yabTaTOB U3MEPEHU. 3aKOH HOPMAIBHOTO PacIpeIeIeHUs CIyJaiHbIX
omm0OoK, t- u F-pacnipenenenus. Cpennee, qucnepcusi, CTaHAapTHOE OTKIIOHeHne. [IpoBepka rumoressl
HOPMAaJIbHOCTH, TUIOTE3bl OJHOPOJIHOCTHU PE3YNIbTATOB U3MepeHui. CpaBHEHHE TUCIIEPCUU U CPETHUX
JIBYX METOJI0B aHain3a. Perpeccronnslii ananu3. Mcnoib30BaHne METOa HAMMEHBIINX KBAAPaTOB JJIst
MOCTPOEHUS TPATyHPOBOYHBIX TPAPUKOB.

Tp€‘6OBaHI/IH K MeTpOJ'IOl"I/I‘-IGCKOﬁ OLICHKE B 3aBUCHUMOCTH OT 00BEKTA H OCJIKM aHaJIn3a. CnocoObl
IMOBBIIICHHA BOCIIPOU3BOAUMOCTH U IPAaBUJIIBHOCTH aHAJIU3a. OpraHnsaLu/m 1 METOO0JI0TUA
METPOJIOTHYECKOTO obecrneueHus JCATCIIBHOCTH aHAITUTHYECKOM CJ'Iy>K6BI.

Bormpocsl, uzyyaemsie camocrositenbHo (34aca).



W3yunTh MaTepua, U3JI0KEHHBIN 110 IUIaHy JeKUHUK. [IpuBecTH KOHKPETHBIE IPUMEPEI 110 BCEM
M3y4aeMbIM BompocaM. PemuTs 3a1aun, npeiaracMble IPernoiaBaTesieM 10 U3y4acMOu TeMe.

Bonpocsl st camonpoBepku (KOHTpoJimpymble komnerenuuu OINK-1,2,3,4,6)

* Kak ycTaHOBHTH YMCIIO 3HAYAIIUX HU(P B pe3yibTaTax BEIYUCICHHUH IPU CIIOKEHUH U
BBIUNTAHUH, YMHOKEHUU U JI€JICHUH, BO3BEICHUU B CTEIIEHb, U3BJICYCHNN KBAPATHOIO KOPHA U
J0rapu(pMUPOBAHUU.

* Kak ycTaHOBHTH YMCIIO 3HAYAIIUX HU(P B pe3yibTaTax BEIYUCICHUH MIPU CIIOKEHUH U
BBIUATAHUY, YMHOKEHUU U JI€JICHUH, BO3BEICHUH B CTEIIEHb, N3BJICYCHNUN KBAaPATHOTO KOPHA U
J0rapu(pMUPOBAHUU.

* Yro Ha3bIBAETCSI BHIOOPOYHON COBOKYITHOCTHIO (CITy4aiiHO# BHIOOPKOIL)?

= Uem pasIndarOTCA IIOHATHUSA BbI60pKa 1 IreHCpaJibHast COBOKYITHOCTb, Su o, W U X HpI/I KaKHux
YCII0BUAX BBI60pO‘IHa$I COBOKYITHOCTb HpI/I6J'II/I)KaeTC$I K reHepaanoﬁ COBOKYHHOCTI/I?

» Kakas BeJTMYMHA HA3bIBACTCSI BRIOOPOYHOM CpeHei?

» Kakas BennurHa Ha3bIBaeTcs MeauaHon? Kak HaxonaT MeAMaHy Mpy YE€THOM M HEYETHOM YHCIIe
PE3yNbTATOB ONPEACICHHI?

» Kakue norpemHocTy Ha3bIBatoTCsl a0COJIFOTHBIMU, OTHOCUTEIbHBIMU, CHCTEMAaTHYECKUMH,
cilyyaliHbIMU, TpoMaxaMu? YKaXuTe NPUYNHbBl BOSHUKHOBEHUS CUCTEMATHYECKUX
MOTPEIMIHOCTEN; CIIyJalHbIX ITOIPEIIHOCTEHN; MPOMAaXOB.

*  UYewm MOkeT ObITH 00YCIIOBJICHA CUCTEMATHUECKAs MMOTPEITHOCTh TUTPUMETPUIECKUX
onpeneaeHui?

* Yrt0 Ha3BIBacTCSI MMPaBUJIBbHOCTHIO, BOCIIPON3BOJUMOCTBIO, TOYHOCTBIO MGTOI[a? CBI/IIIGTGJ'II)CTBYCT
JIK XOopo1iIasd BOCIIPOU3BOAUMOCTE O IPABUJIIBHOCTU anamm3a? I1lo kakuM moka3aTensMm CyZdT O
BOCIIPOU3BOJUMOCTH, a I10 KaKUM O IIPABUIIBHOCTHU a"ainm3a?

= Kak PacCUUTBIBAOT CTAHAAPTHOC OTKIIOHCHUEC OTACIIBHOTO (GI[I/IHI/I‘-IHOFO) OHpeI[eJ'IeHI/ISI?

= Kakas BennunHa Ha3bIBAeTCs I[PICHCpCPIGﬁ, " KaK €€ paCCUUTBIBAIOT IJIA BBI60pO‘-IHOI\/’I n
FeHepaHLHOﬁ COBOKYHHOCTI/I?

»  Kakue BeTMIrHBI HEOOXOAMMO 3HATH JJIS pacdyeTa IOBEpUTEIbHOTro nHTepBaia? [[ns kakux nenei
PaCCUHMTHIBACTCS IOBEPUTEIHHBIN HHTEPBAII U UYTO OH XapaKTepu3yeT?

* Yro xapakrepusyer kodpduuueHT CtbroeHTa (ko3 puineHT HopMHUPyEeMbIX OTKIOHEHHI), U OT
4ero OH 3aBUCUT?

= Jlns perieHns Kakux 3a/1a4 UCIIOJIB3YIOT MTapaMETPhl CXOJAUMOCTU U BOCIIPOU3BOAUMOCTH
pE3yJIBTAaTOB ONPEIEIECHUS?

» Kak oleHHBaIOT rpyOyI0 MOTPENTHOCTh PE3YNbTaTOB omnpeaenenus? Kakum o0pa3zoM MOXXHO
VCKJIFOUHUTH MIPOMAaXH U3 CEPUM MOJYUYEHHBIX PE3yJIbTaTOB?

=  Kakum 00pa3oM MOKHO YCTAaHOBUTh HATMYHUE CUCTEMATUUECKON MTOTPEUTHOCTH?

» Kakue npremMbl CTaTUCTUYECKON 00paObOTKHU pe3yabTaTOB OMPEICICHUS Ha3bIBAIOTCS
paHmoMu3anuer u penaruBuzanueit? C Kakou 1eNIbI0 BBIMOIHAECTCS paHIoMU3aIus?



3 TPABUMETPUYECKNN METOJ AHAJIM3A (kouTpoaupymbie komneTennuu OITK-
1,2,3,4,6)

Iens: Ha ocHOBE 3HaHMIA TEOPUH TPABUMETPUUYECKOTO aHATIN3a U BHIPAOOTKH MPAKTHIECKUX
HABBIKOB U yMeHI/If/’I O6OCHOBaHHO BBI6I/IpaTL nu HpaKTI/I‘IeCKI/I HpI/IMeHSITL I[aHHbe/'I METOA OJIA
KOJIMYESCTBEHHOTO OMPE/ICIICHHS BEIIECTRA.

YMmern:

1. JIoBOAUTH TUTEIb 10 TIOCTOSSHHOM MacCHhI.

2. PaccuuThIBaTh ONTUMAIBHYIO MAacCy HaBECKH 00pasiia U 00beM OCaIUTEI. .

3.Ilony4ats ocaxaaemyro hopmy.

4. Otaenars 0caiok 0T MaTOYHOTO pacTBOpa (GUIBTPOBAHHEM.

5. IlpoMbIBaTh OCaJOK.

6. [TomyyaTs rpaBUMETpUUECKYIO (OPMY ITYTEM MPOKATUBAHUS OCAJIKa 0 MOCTOSIHHOM MacCHhI.

Bonpocsl, n3yuaembie Ha Jiekuuu (KoHTpoaupymbie komnerenuun OIIK-1,2,3,4,6)

CyIHOCTb rpaBUMETPUYECKOTO aHAIN3a, IPEUMYIIECTBA U HEJOCTaTKU MeTo1a. [Iporecchl
OCaXKIEeHMsI U coocaxaeHus. PaBHoBecue B cucteMe pacTBop — ocaok. Ocanku u ux cporctBa. Cxema
oOpa3oBanus ocanka. Kpucrammmueckue u aMmopQHbIe 0CaaKku. 3aBUCHMOCTh CTPYKTYPBI OCa/IKa OT €ro
WHAUBHUAYaAIbHBIX CBOICTB (PACTBOPHUMOCTH, MOJISIPHOCTH MOJIEKYJ) U YCIOBUI OCaXIeHUs
(KOHIIEHTpalMK OCa’KJaeMOr0 HOHA U OCaJIUTEIsl, COJIEBOTO cOCTaBa pacTBopa u pH, Temnepatypsi).
3aBUCHUMOCTH (POPMBI OCa/IKa OT CKOPOCTH 00pa30BaHUs MEPBUYHBIX YAaCTHUI[ UX pocTa. DakTopsI,
BJIMSIIOLIME Ha PACTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, MOHHAs CUJIa, IEHCTBUE OJJHOUMEHHOTO HOHa,
peaKIuu MPOTOHU3ALNH, KOMILIEKCOOOpa30BaHMs, OKUCICHHI-BOCCTAHOBIIEHUS, CTPYKTYpa U pazMep
YyacTHUIl. Y CIIOBUS NOJyYEHUS] KPUCTAIUIMYECKUX 0caKkoB. ['oMorenHoe ocaxaenue. CtapeHue ocajka
(mpeBpalieHue MeTacTabMIbHON KPUCTAUIMYECKON MOAN(HUKAIIUHU B O0siee yCTOMUNBYIO (hopMy;
XUMHUYECKOE CTApEHUE B pPe3y/IbTaTe U3MEHEHHUS COCTaBa Ocajika — JIeruJipaTalluu-riuipaTalui,
nonukoHAeHcanun). [[puduHbI 3arpsi3HeHUs 0caika (COBMECTHOE OCaXIEHUE, COOCAKICHHE,
nocneayouiee ocaxaenue). Kiaccupukanus pazianuHbIX BUIOB COOCAXKACHUS (a1COpOLUs; OKKITIO3HS:
BHYTPEHHSIS a1cOpOLIUs, MHKITIO3US; n30Mopdu3m u ap.). [lonoxkuTenbHoe U OTpUIIATENIbHOE 3HAUCHHE
ABJIEHUS cCOOCaKJeHUs B aHanu3e. Oco0eHHOCTH 00pa30BaHMsl KOJUIOUIHO-AUCIIEPCHBIX CHCTEM.
Hcnonp30BaHne KOJJIOUIHBIX CUCTEM B XMMHUECKOM aHAJIU3E.

[IpsiMble 1 KOCBEHHBIE METO/IbI OTIpe/ieieHus. BaxkHeline opraHnyecKue 1 HeOpraHuYeCKHe
ocaaurtenu. [TorpemHocTu B rpaBuMeTpudeckoM aHainuse. O01mias cxema onpeaeneHuii. TpeboBanus K
ocakaaeMoi U rpaBuMeTpudeckoit popmam. Mi3mMeHeHus cocTaBa ocajika MpHU BRICYIIMBAHUU U
MpOKaINBaHUU. TepMOrpaBUMETPUUECKUN aHATH3.

54. BOIIPOCBI, HU3YHYAEMBIE HA JIABOPATOPHBIX 3AHATHAX

(konTposupymbie komnerenuunu OIIK-1,2,3,4,6)

*  H3y4yuTh npaBuia paboThl B aHATUTHIECKOH JIa0OpaTOpHH.
*  U3y4uTh ycTpoMCTBO aHAIUTUYECKUX BeCOB (UyBCTBUTENBHOCTH BecOB; DaKTOPHI, BIUSIONINE HA
TOYHOCTbH B3BeUIMBaHUs). OCBOUTH TEXHUKY B3BELINBAHUSI.



» ['paBuUMeTpHUECKOE onpedenenue cepuvl (Cyrbpam-uonos uiu bapus).
* ['paBUMETpHYECKOE onpedeieHue dxcenesd.
* ['paBUMETPUUECKOE onpeoeneHue HUKes.
PEHIEHUE THUIIOBBIX 3AJIAY (TEMBbI) (xontposmpymsbie kommnerenunun OIIK-

1,2,3,4,6)

* BrlunciieHue coaepKaHus ONpeaeieMoro BelecTna

* Pacuer xonuyecTBa ocaauTeNs

* Pacuer HaBeckH U 00beMa pacTBOpPa, TPEOYIOIMIETOCS ISl pEaKIHH

* Pacuer rpaBumerpuyeckoro (axropa

* Pacuer pacTBOPHMOCTH OCAJKOB B BOJIE, B IPHUCYTCTBUU OJHOMMEHHBIX HOHOB

* BiusHue Ha pacCTBOPUMOCTH OCaAKOB cosieBoro 3¢ dexra, pH u koMinekco-oopazoBanus
* QOmnpezeneHue NOTEPU OcajiKa 3a CUET MPOMbBIBAHUS

* PacueTsl pe3ynpTaTOB aHAIH3a

55. BOIIPOCBI H3YHYAEMBIE CAMOCTOATE/IBHO (xonTposupymble
kommnerennuu OIIK-1,2,3,4,6)

W3yunTh MaTepuan, HU3JI0KEHHBIH 10 M1aHy Jekuuu. [IpuBecTu KOHKpeTHbIE IPUMEpPBI IO BCEM
U3y4aeMbIM BoIlpocaM. PemmuTs 3a1a4u, npeasaraeMsle NpenoaaBaTeieM o U3y4aeMol TeMe.
[ToBTOpUTH MaTepuai o Teme "PaBHOBecue B CUCTEME PaCTBOpP — OCaA0K'". 3aBUCUMOCTb CTPYKTYPBI
0CaJIKa OT €ro MHANBUAYAIbHBIX CBOMCTB (PaCTBOPUMOCTH, OJISPHOCTH MOJIEKYJI) U YCIOBUMN
ocaxJIeH!s (KOHIIEHTPALMU OCaKaeMOr0 HOHA U OCaIUTElIsA, COJIEBOTO cOCTaBa pacTBopa U pH,
TEMIIEPATYPHI).

CamocrosiTesbHO n3ydarorcst TeMsl: " TepmorpaBumerpuyeckuii ananusz", " I'paBumerpudeckoe
OIIpEeECIICHUE KAbIMsI U MAarHUsI IPU COBMECTHOM NpUCYTCTBUU ", "' paBUMETpUYECKOE ONPEEIICHNE
Mmaraus". PazoOpaTb npumepbl HCTIO0Ib30BaHUS BOSHUKAIOLIUX PEAreHTOB JUIsl ONPEIEICHUS Pa3IMuHbIX
00BEKTOB.

BOITPOCHI AJs1 CAMOITPOBEPKMU. (kouTpoaupymslie komnerennuun OIK-1,2,3,4,6)

»  Kakue ocaguTeny NpUMEHSIOTCS B METOI€ TPAaBUMETPUUYECKOTO aHanu3a? YKaXUTe OCHOBHbBIE
HEOpraHM4YecKre U opranndeckue ocaaurenu. [louemy B kauecTBe ocaauTesei HCTIONb3YIOTCS
aeryuue coenuHeHns? Kakoe KoIMuecTBoO ocaauTelns Tpedyercs A OCaKICHHs?

* B yewm 3aKkiIr049aroTCsl OCHOBHBIE IIPEUMYILIECTBA OPraHUYECKUX OCaAUTENeH nepen
HEOPTraHUYECKUMH OCATUTENSIMU?

» Kakumu kauecTBaMu JOJKHBI 00J1aJaTh OCAJAKH, IPUMEHSIEMbIE€ B TPaBUMETPHUUECKOM aHanuze?

*  Yro o3HauaeT ocaxkgaemas ¢popma? Ilepeurciure oCHOBHBIC TpeOOBaHMUS, IPEABSIBISIEMBIC K
ocaxknaemont (hopme. B BHIe KaKOTO COETMHEHHS BBITOHEE OCAXKIATh Ba’*: BaCOj3, BaC>0y,
BaS0O4, BaCrO4 n nouemy?

* Yo Takoe rpaBumeTpuueckas popma. Kakum TpeboBaHUAM OHA JOHKHA YIOBICTBOPATH?
VYKaxuTe JOCTOMHCTBA ¥ HEJJOCTATKH CIEAYIOUINX TpaBUMeTpuueckux ¢popm: Fe203, BaSO4,
CaC>04, CaO, Mg>P>07, NiO. Uto Takoe rpaBUMETpHIECKUi hakTop?



»  Kpucrammueckue u aMmopdHble 0caaKu, yCIoBus Ux oopa3oBanus. OOBSICHUTE, KaK BIUSIET HA
BEJIMUMHY KPUCTAJIOB TEMIIepaTypa, pa30aBieHue pacTBOPOB, CKOPOCTh MPUIMBAHUS PEaKTHUBA U
nepeMemnBaHue. UTo Takoe OTHOCUTENBHOE NEPECHIILEHUE PACTBOPOB?

*  YeM 00OBsCHSAETCS YCTOMYUBOCTD KOJUIOMAHBIX cucTeM? UTO Takoe menTu3anus, Koaryisiuus,
ceauMeHTanus’?

* [louemy ocaxkieHue aMOP(HBIX OCATKOB BBITOIHO MPOBOIUTH U3 KOHIIEHTPUPOBAHHBIX
pactBopoB? UTO HOCTUraeTCs MOCIEAYIOIIMM IIPUOABICHUEM TOpsiueii BOJIbI?

*  Yro Takoe co3peBaHUe U cTapeHue ocaakoB? Kakue nporeccsl IpOUCXOAST IPU CO3PEBAHUU U
CTapeHUU OCAJIKOB?

»  Cdhopmynupyiite npasuio [lanera — @asHca — ["aHa.

* Yo TaKkoe coocaxkieHne, OCIeayIoIIee OCAKACHNE, U30MOPHU3M?

* B yewm 3akitovaercs CylHOCTb aacopounu u okkimo3un? Kakue ocaaku -
KPYIMHOKPUCTAJUIMYECKHE, METTKOKPUCTATMYECKUE UK aMOp(HBIE - JTy4IlIe afcOpOupyroT
pacTBopeHHbIE BemecTBa? Kak OUMCTHTH 0Caiok OT acOpOUPOBAHHBIX UM OKKJIIOUPOBAHHBIX
npumecei?

* [louemy mony4aemble B TPaBUMETPUUYECKOM aHAIHM3E OCAIKU MTPOMBIBAIOT OOBIYHO HE YHCTOM
BOJIOH, a pa30aBJICHHBIMHU PACTBOPAMHU, COACPKAIIMMH KHCIIOTHI FITA COJTM aMMOHUS?

» Kak paccuurtaTh HOTE€pH MPHU MPOMBIBAHUU OCATKOB?

»  KakoBbl IpenMyIIecTBa MPOMBIBaHUS OCAAKOB JekaHTanuei? [Touemy nmpu npoMbeIBaHUN
HEO0OXOUMO JaTh MPEAbIAYIIEeH MOPLHUH KUAKOCTU CTeUb A0 KOHIIA U TOJIBKO MOCIE 3TOT0
HaJMBATh CICAYIOIIYIO MOPIUI0?

»  CpaBHUTE TOYHOCTH OIPE/ICICHHS HUKEIIS BHICYITUBAHUEM U MIPOKAIMBAHUEM OCaJIKa
JUMETHITIMOKCUMATa HUKEJIS.

4 DJIEKTPOTPABUMETPUUYECKHUM METOJ AHAJIM3A  (KOHTpOJMpYMbIe
kommnerennuu OIIK-1,2,3,4,6)

Bonpocsl, n3yyaemble Ha Jeknuu (KOHTpoupyMmble komnerenuuu OIIK-1,2,3,4,6)

OO6m1ast XxapakTepuCTHKA IIEKTPOTPaBUMETPUUECKIX METOJIOB. PazneneHue u BelieeHne
METAJJIOB MPU KOHTPOJUPYEMOM HAIPSKEHUHU, TPU KOHTPOJIMPYEMOM noTeHnuane. KonuenTpanuuoHHas
N KMHCTHYCCKAs MOoJIsIpu3anus. HepeHanmeeHHe BOOOpOaa. Bo3moxxHocTn n OrpaHU4YCHUSA
AIEKTPOTPAaBUMETPUUECKUX METOAOB. MicTouHNKHN omuboK. [IpruMepsl 31eKTporpaBUMETPUUECKUX
ONPEAEIICHUN.

CpaBHHTENIbHASI XapaKTEPUCTHUKA YYBCTBUTEILHOCTH U N30MPATEIHHOCTH, 00JIaCTEH TPUMEH CHHSI
AIIEKTPOXUMHUYECKHX METOJIOB.

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

OnekTporpaBuMerpuueckoe onpeaeneHue meau(Il).

PEIHIEHUE TUITIOBbBIX 3AIAY (TEMBbI) (kouTposmpymsbie komnerenunu OIK-1,2,3,4,6)
Pacuer HanpskeHHs pa3inoXKeHUs

3akon Dapanes.

Pacuer napameTpoB U1 IPOBEAECHUS DJIEKTPOIPAaBUMETPUUECKUX OIIPEACICHUN
OnpeneneHre MacCOBOM JIOJIM BELIECTBA



BOITPOCBI M3YYAEMBIE CAMOCTOSTEJIIBHO (konTtposmpymble kommnerennuun OIIK-
1,2,3,4,6)

I/I3y‘lI/ITB mMarcpual, HU3JIOKEHHBIN 11O IUIaHY JICKIIUU. HpI/IBeCTI/I KOHKPETHBIC IPUMEPEI 110 BCEM
H3y4aCMbIM BOIIpOCAaM. Penmth 3aaa4u, npeajrara€Mbei€ IIperiogaBaTeiEM 110 H3y‘la€M01>i TEMEC

BOITPOCHI AJ5s1 CAMOIIPOBEPKM. (kouTposupymsie komnerennun OIIK-1,2,3,4,6)

»  JlaiiTe onpeneneHue CIENYIOMUX OHITHI: a) 00paTHas 20c; 0) MOJIIpU3aIIKS; B)
NepeHaIpPsHKEHUE Ha 3JIEKTPO/IE.

*  Yro Takoe KOHIICHTPAIIMOHHAS MOJIIPU3AIUS U KaK €€ MOXHO YMEHbBIIUTH?

=  Kako# 31eKTpo/1 Ha3bIBAIOT a) KaTo/1oM; 0) anojgoM? Kakue 3JIeKTpOXUMUYECKUE PEAKIIUU
MPOTEKAIOT Ha ATHUX DJIEKTpoax?

»  Kaxkue GakTopbl BIUSIOT Ha KAYeCTBO KaTOTHBIX OCAIKOB?

*  Yro Takoe "nepeHanpspKkeHne" IPUMEHUTENBHO K BBIICTICHUIO BOJAOPOa, KUCIOPOAa, METAIIIIOB?

*  Coopmynupyiite 3akoH Papases M pacCCUUTANTE SJICKTPOXUMHUECKUI SKBUBAJICHT MEIIU U
cepedpa.

*  CKOJBKO M/ BOJOPOJAA BBIACIUTCS IPH IEKTposin3e pactBopa Na2S04, TokoM cuioi 2,3 4 3a 6
MUHYT IPH HOPMAJIbHBIX YCIOBHSX?

»  Kak MOXHO TEOPETHYECKH BHIYMCIUTh HAMPSHKEHUE Pa3IoKEHUs JaHHOM conn?

=  Bompockl K KOJUIOKBUYMY:

*  OOmue TPUHIIHUIIBI KOTUYECTBEHHOT0 aHanu3a. [[puHIum, MeToa u crnocod aHammusa.

=  Ot0op 1 MOATOTOBKA MPOOBI K aHAIIN3Y.

*  CymHOCTh TpaBUMETpUYECKOro aHann3a. Cxema ananuza. Bosmoxxnoctu metona. UcTouHUKH
OImMOOK.

»  Kpucramnndeckue u amophHbIe 0CaIKH. 3aBUCUMOCTb CTPYKTYPBI OCaJIKa OT yCIOBHIA
OCAKICHMUSL.

*  PacTBOpPUMOCTH OCaJIKOB B 3aBUCUMOCTHU OT CTPYKTYPhI H pa3MEpPOB YaCTHII.

*  CrapeHue 0ca/iIkoB, BUJbl CTAPEHUS.

*  CoBMeCTHOE OCaXJCHHE, COOCAXK/IEHUE, TOCIEOCAKACHUE, UX IPUUNHA U YCTPAaHEHHE.

*  MeToJ TOMOT€HHOTO OCaX/IeH!Us. BO3HMKaIOMIEe peareHThl B TPaBUMETPHUECKOM aHATU3E.

» Heopranuueckue u opranuyeckue ocaautenu. [I[penmMyiiecTBa oOpraHuuecKux OCaauTeNeH nepea
HEOPTaHUYECKUMHU.

*  OKKJIIO3Us KaK MPUYMHA COOCAXIeHUs. [IyT yMEHbIIIEHUS! OKKITIO3HH.

»  Ancopbums. YpaBaenue ancopounn. [Ipasuo [lanera — @asnca - [Nana.

» [IpombiBanue ocaakoB. [IpoMbIBHBIE XKUAKOCTU. [loTepu nmpu MpoOMBIBaHUU.

*  CymHOCTh METOJa IPaBUMETPUUECKOr0 IeKTpoaHain3a. Cxema MeToa. Y CIOBUS JIEKTPOIIN3a.

» [lonspusaius u nepeHanpspkenue. [lepeHanpspkeHue BoI0poaa.

* ['paBEUMeTpUYECKOE ompeeNieHne CyIb(PaToB. ICTOYHUKH OMHOOK.

* ['paBHMeTpUYECKOE OompeieseHne xeme3a. VICTOUHUKH OIUOOK.

* ['paBEUMeTpUYECKOE onpesesieHne HuKems. cTouHnkn ommooK.

* ['paBUMETpHUUYECKOE OMpPEIEICHUE KalbIus U MarHus. ['paBumerpudeckue Gpopmbl (M3ydaercs
CaMOCTOSITEIIBHO).

*  Bechl u B3BemmuBanue. VICTOUHUKH OMIUOOK.

MOAYJb 4. BOJIbTAMIIEPOMETPHUS (IIOJIAPOTI'PADUS)



(koHTpOTUpYMBbIe KomneTeHun OIIK-1,2,3,4,6)

Heanb: Ha ocHOBe 3HaHUI TEOPHH, TPAKTHUKK U BO3MOXKHOCTEH TONISIPOrpauuecKoro MeToa aHan3a
OBJIAJIETh TEXHUKOI pabOThI Ha moJisiporpade, yMeTb NPUMEHSTh MOJyYeHHBIE JaHHbIE IS
I/II[eHTI/I(I)I/IKaI_[I/II/I HCOPTaHUYCCKUX U OPraHNuYCCKUX COCIIHHGHPIﬁ; BBITIOJTHATH KOJTWYSCTBEHHBIN aHAIN3
CMECH KaTHOHOB B pacTBOPE.

YMeTb: OBIaneTh TEXHUKOH Oe30macHoCTH MpH padote ¢ pTyThio. [logobpaTs ycnoBus 1is
HOJIIpOrpapUuecKoro ornpeie’eH s KaueCTBEHHOT0 COCTaBa CMECH TskeNbIX MeTaiuioB. [IpoBectu
KOJINYECTBEHHOE OIpPE/IeNICHHE TSHKEJIOr0 MEeTajluia B 3JEKTPOIUTE METOAOM MOISIPOrpadhudeckoro
aHanu3a.

Bomnpocel, u3yuyaemplie Ha jJeKIIuH (KOHTPOIupyMble komnerennun OIIK-1,2,3,4,6)

»  Kraccudukaiys BoJIbTaMIEPOMETPUUECKUX METOIOB.

*  MuapaukaTopHbIE 3JIEKTPoAbl MeToAa. [IpenMyniecTBa 1 HEJOCTATKU PTYTHOT'O JJIEKTPOJA.

*  [IpumeHeHHe TBepAbIX AMEKTPO0B. [losyueHne u xapakTepucTuka BoJIbTaMIIEpPHON KPUBOM.

»  KoHJeHCaTOpHBIN, MUTPAIMOHHBIH, MU y3noHHbIi ToKU. [Ipenenbubiii quddy3noHHBIH TOK.

» [lonsaporpadus. YpaBHenue UnpkoBuya. YpaBHeHHe noyisporpadpuieckoi BonHsl MnpkoBuya —
I'eiipoBckoro.

*  [lorenuunan nosyBoJiHbl. DAKTOPHI, BIUAIOLIME HA BEIUYMHY [TOTEHI[MAJA OTYBOJIHBI.

*  CoBpeMeHHbIE BUIbl BOJbTAMIIEPOMETPUH: MIPsIMAsi U NHBEPCUOHHAS, IEPEMEHHOTOKOBAS.

* [IpeumyriecTBa U OrpaHHYEHUS IO CPABHEHHIO C KJIIACCUYECKOU MOIsIporpadueii.

BOITPOCBHI, MU3YYAEMBIE HA JIABOPATOPHBIX 3AHSATUSAX (koHTpoJHpYyMBIe
kommnerennuu OIIK-1,2,3,4,6)

CHaTHe U pacIMPpOBKa MOJISPOrpaMMbl MHAUBHUIYAJILHOTO JIETIONIIPU3aTOpa — MOHA METaJlJa.
CHstue nonsiporpaguueckoro cnekrpa. OnpeneneHne KOHIEHTPAIUK BEIIEeCTB METOJIOM
IpagyupOBOYHOIO rpaduka u MeTo10M 100aBOK € UCIOJIb30BaHUEM KIIAaCCUYECKOH Mosiporpaduu.

PEHIEHUE THUIIOBBIX 3A/TAY (konTpommpymbie komnerenuun OIIK-1,2,3,4,6)

VpaBuenue NUnbkoBuua. Pacuer D, n, Kyan , C.
Br16op ycnoBuii 11 monsporpaduueckoro onpeaeneHus: CMecH KaTHOHOB
Ornpenenenne 0OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHUSI M YK CIa DJIEKTPOHOB

Pacuets! pe3ynbTaToB aHanM3a Mo rpagyupoBOYHOMY rpaduKy, METOAOM T00ABOK U METOJIOM CPaBHEHUS

BOITPOCHI JJisI CAMOITPOBEPKMU (xkoutpoaupymbie komnerenuun OIK-1,2,3,4,6)

OcHoBHbIE NPUHLUITBI MeTO/1a oJisiporpaduueckoro ananuza. Cxema ananusa. [lonsporpaduyeckuit
¢oH. XapakTepucTuKa BoJibTaMIepHoi kpuBoil. [ToHaTHs 00 OCTaTOUHOM, EMKOCTHOM, (hapaeeBCKOM,
MUTPALMOHHOM, TU(PPY3MOHHOM U NPEJeTbHOM TOKaX.

VYpaBuenne nuddy3nonHoro Toka (ypasaenue MnpkoBrua). KonrmdecTBeHHBIN MOISpOrpapuIecKuii
aHaJm3.



Bnusiaue pa3nuyHbIX (akTOpOB Ha BETMYMHY MPEACTbHOIO TOKA: Cpea, MOTSHIIMAN, IepUO/ KalaHus
PTYTH, KOHLICHTPALMs, TEMIIEpaTypa.

BriBo ypaBHEHUs1 00paTHMOii nonsporpadudeckoit BoiHbl. [loTeHIMan momryBoIHbIL.
[onstporpaduueckuii criexTp.

Maxkcumywmsl I u Il pona B nomsiporpaduu. [IpuanHbl BOSHUKHOBEHUS U YCTPAHEHUS] MAKCHMYMOB.

[Tpumenenne nonsporpadguu K peuIeHuIo aHATUTHYECKUX 3a1a4.

MOAYJb 5. TUTPUMETPUYECKUE METO/Ibl AHAJIM3A (KOHTpOJMpyMble KOMIIETeHINH
OIIK-1,2,3,4,6)

Bompocsl, nzyuaemslie Ha nekuuu (KoHTpoJupymbie komnerenuun OIIK-1,2,3,4,6)

Turpumerpuueckune MeToap! ananusa. Kinaccupukamus meronos. TpeOoBaHUs, IPEIbSIBIIEMBbIE K
peaKkuusIM B TUTPUMETPUUYECKOM aHaIu3e. BUIbl TATPUMETPHUECKUX ONpeNieIeHui: mpsiMoe, oOpaTHOE,
KOCBeHHOE TUTpoBaHHe. CIIOCOOBI BRIPaKEHUS KOHIIEHTPAIMA PACTBOPOB B THTPUMETPHH. JKBHBAJICHT.
MonsipHas Macca 3kBUBasieHTa. [lepBuuHble cTaHapThl, TpeOboBaHMs K HUM. PukcaHansl. Bropuunsie
cTaHaapThl. Buabl KpuBbIX TUTpoBaHUs. CKayoK TUTpOBaHUA. Touka SKBUBAJIEHTHOCTH U KOHEUHAs
TOYKA TUTPOBAHUS.

Pazo0patb Bce TeopeTHueCKUe BOIPOCHI 110 MPOrpaMMe U U3JI0KEHHbIE Ha JIEKIHH.
[TonroroBUTH NpUMEpPHI IPSIMOTr0, KOCBEHHOT'O U 00paTHOTO TUTpoBaHUs. [10BTOpUTE ciocoObl
BBIPAKEHUS KOHLEHTpALUi pacTBOpoB. [Ioka3aTk Ha KOHKPETHOM IIpUMEPE TIPUHLIUIT
TATPUMETPUYECKOTO METO/1a aHAJIN3A.

BOITPOCHI JISI CAMOIIPOBEPKMU (konTpoiupymbie komnerenuun OIIK-1,2,3,4,6)

» Kakue Tumbl peakiuii UCIOIb3YIOTCS B TATPUMETPUUECKOM METOJIe aHau3a?

»  KakuM TpeOOBaHUAM JOJKHBI YJJOBIETBOPSTH XMMUYECKHE PEaKIUH, UCTIOIb3yeMble IS
TUTPUMETPUUECKUX OTpeeTIeHUI?

* JlosicHuTe, KaK MPOBOJAT ONpPEAETICHUs CIIOCOOOM IPSMOro, 00paTHOTO TUTPOBAHUS U IO
3aMECTUTEN0?

»  Kakue criocoObl BeIpaXXeHHs KOHIIEHTpaluii BaM U3BeCTHBI? UTO Takoe SKBUBAJIEHT, (PaKTOp
HKBUBAJIEHTHOCTHU, MOJISIPHAs Macca 3KBUBAJICHTA, TUTP, TUTP O OMPEENIIEMOMY BELIECTBY?

* B kakux equHHUIAX BBIPAXKAIOT MOJISIPHOCTb, TUTP, TUTP IO ONPEENISIEMOMY BELIECTBY?

» Kakue cranapTHbIE pacTBOPBI HA3bIBAIOT NEPBUYHBIMU U KaKHE€ BTOPHUYHBIMU?

»  KakuM TpeOOBaHMAM JOJKHBI OTBEYATH BEIIECTBA, YTOOBI U3 HUX MOKHO OBLIO MPUTOTOBUTH
MIEPBUYHBIN CTAHIAPTHBIN pacTBOP?

*  8.Uro Takoe KpUBbIE TUTPOBAHMUS U I YETO OHU CTPOSTCs? UTO Takoe CKauOK TUTPOBAHUS?

= 9 JlaiiTe onpeAesieHue MOHATHIM TOYKA SKBUBAJICHTHOCTH, KOHEYHAsI TOYKA TUTPOBAHUSI.

* 10.Yro takoe pukcanansi? i 4ero UCToyb3yroTcs (prukcaHanb?

5.1 METOJA KHUCJIOTHO-OCHOBHOI'O TUTPOBAHMUS (xoHTpOTHPYMBIe KOMIIETEHIIUH
OIIK-1,2,3,4,6)



Heab: Ha ocHOBe 3HaHUI TEOpHH METO/1a KUCIOTHO-OCHOBHOTO TUTPOBAHUSI yMETh 000CHOBAHHO
UCIIOJIb30BaTh METOJI IS OIIPEIeTICHHS KUCIOT, OCHOBAHMIA, COJIEl; MPpUOOPECTH HABBIKU MPAKTHUECKON
paboThl IO TUTPUMETPUUYECKOMY aHAIIN3Y, HAYUYUTHCS BHIMOJIHATH BHIYUCIICHUS TI0 pe3ylibTaTam
TUTPOBAHUS, PACCUUTHIBATh U CTPOUTH KPUBBIE KUCIOTHO-OCHOBHOT'O TUTPOBAHUS U PEIIATH 3aJa4H.

Ymersb:

* [IpUroToBUTH PaCTBOP XJIOPOBOAOPOIHOM KHCIOTHI IIyTEM pa30aBiIeHUS KOHIIECHTPUPOBAHHOTO
pacTBopa.

* [IpuroToBUTH CTAaHAAPTHBIN PACTBOP HATPUs TeTpadopaTa Mo HaBECKE C TOYHO U3BECTHOI Maccoit
Y PacCUUTaTh €ro KOHIIEHTPALIHIO

*  CraHgapTu30BaTh PacTBOP XJIOPOBOAOPOTHON KUCIOTHI 110 HATPHUIO TETpabopaTy ¢
UCTIOJIB30BAaHUEM JIBYX MHUKATOPOB: METUIIOBOTO OPAaH)XEBOTO U (heHOITaTIeHHA.

*  TurpoBaTb aHaTU3UPYEMBIN PACTBOP LIEIOYH CTAaHAAPTHBIM PACTBOPOM XJIOPOBOJAOPOIHON
KHCJIOTHI U PACCUUTHIBATH COJIEPIKAHME IIEJIOUH 10 pe3yJbTaTaM TUTPOBAHUS.

*  TuTpoBaTh pacTBOpP, COJACPKAIINI CMECh IIET0UU U KapOoHaTa, CTAaHAaPTHBIM PacTBOPOM
XJIOPOBOJIOPOTHOM KHCIIOTHI, PACCUYUTHIBATEH COJIEPKAHUE ONPEIEIIEMBIX BEIIECTB 110
pe3ynbTaTaM TUTPOBAHHUS.

*  OnpenensaTs coepKaHUE COJMSTHON U OOPHOM KUCIIOT, HAXOIAIIUXCS B CMECH, TIPU TUTPOBAHUU
CTaHJapTHBIM PACTBOPOM IIIETIOYH.

*  OnpenensTe BpEMEHHYIO KECTKOCTh BOJIBI.

BOITPOCHI, U3YYAEMBbBIE HA JIEKIIUU (xoutposupymbie komnerenunu OIIK-1,2,3,4,6)

[TocTpoeHne KpUBBIX TUTPOBAHUS. BiusHUE BETUNIMHBI KOHCTAHT KUCIIOTHOCTH MJIM OCHOBHOCTH,
KOHIICHTPAIlMX KUCIIOT WJIM OCHOBAHUM, TEMIIEPATYPhl Ha XapakTep KpUBbIX TUTpoBaHus. KucnorHo-
OCHOBHBIC HHIUKATOPHI. [IOrpenHOCTH TUTPOBAHKS TIPHU ONIPEACICHUN CHUJIBHBIX U CIa0BIX KUCIIOT U
OCHOBaHMI, MHOTOOCHOBHBIX KHUCJIOT 1 OCHOBaHUH.

BOITPOCHI, U3YYAEMBbBIE HA JIABOPATOPHBIX 3AHATUSX (kKoHTpOIHPYMBIE
komnerenuun OIIK-1,2,3,4,6)

HepBI/IqHLIe CTaHAApPThI JJIA YCTAHOBJICHUA KOHIOCHTPALUKU PACTBOPOB KHUCIIOT U OCHOBaHUM.
[TpuroroBneHue U cTaHAAPTU3ALNS PACTBOPOB COJITHON KUCIIOTHI M TMJIPOKCUIa HATpHsl. TUTpoBaHuE
COJISTHOM KHUCIIOTBI, THAPOKCUA HATPHS, CMECH COJITHOM M OOpHOM KHUCIOT. AHaNIM3 cMecu KapOoHaTa U
rujipokcuaa HaTpusi. OnpeneneHne KecTKOCTH BOJIBI.

BOITPOCHI U3YUHAEMBIE CAMOCTOSATEJBbHO(kouTpoupymbie komnereHunn OIIK-
1,2,3,4,6)

N3y4uuTth Bce TEOPETUUECKHUE BOIIPOCHI, N3JI0KEHHBIE Ha JIEKLINHU (TI0 IPOrpaMMe).
HayuuTbcst CTpOUTH KpUBBIE TUTPOBAHMS U BHIOMPATh MHAUKATOP ISl CIAEAYIOUINX CITYy4aeB:
TUTPOBAHKE CUIILHON KUCIIOTHI CUJIBHBIM OCHOBaHHEM (M HA00OPOT), TATPOBAHUE Cc1a00H KUCIOTHI
CHJIBHBIM OCHOBaHMEM, TUTPOBAHHUE CJIA00T0 OCHOBAHHUS CUJILHON KHUCIOTOM, THTPOBAHUE CMECH
KapOOHaTa M I'MJIPOKCUIA HATPHUS CUIILHOM KHCIOTOM. Pa3o0parh mpoBeieHne aHalln3a cMecu KapOoHaTa
U TUIpOKapOOHaTa HATPHsl, TUTPOBAHUS CMECH CUJILHOM U C1a00M KUCIOTHI CUJIbHBIM OCHOBAHHEM.

PEHHIEHUE TUIIOBBIX 3AIAY (kouTposmpymbie komnerenunu OIIK-1,2,3,4,6)

*  CnocoObl BEIpa)XEHUS! KOHLIEHTPAIIMH PAaCTBOPOB
*  BprunciaeHre MOJSIPHBIX MacC SKBUBAJICHTOB



Pacuer xoanuecTBa BellecTBa

Boluucnenus npu NpUroToBJIEHUH CTaHIAPTHBIX PACTBOPOB, ONPEACICHNE KOHIEHTPALNI
Pacuetsl pesynbpTaToB aHanmza. [Ipsmoe u 0OpaTHOE U 3aMECTUTEIBHOE TUTPOBAHUE
Brruucnenune pH pactBopoB

[TocTpoeHne KpUBBIX TUTPOBAHUS, BEIOOP MHAMKATOPA

Brluucnenne MHANKAaTOPHBIX MOTPEMIHOCTEN

BOITIPOCHI JJsA CAMOITPOBEPKU (konTpoaupymbie komnerenunu OIIK-1,2,3,4,6).

HazoBuTe nepBuyYHbIC U BTOPUYHBIC CTAHIAPTHHIE PACTBOPHI, IPUMEHSIEMbIE B METO/I€ KHCIOTHO-
OCHOBHOTO THTpOBaHus. UTO Takoe (huKcaHabI?

[ToueMy pacTBOp I1I€T0UN HE TOJKEH COJepkKaTh KapOOHAT-HOHBI?

Kak BIHSIFOT Ha XOJ1 KPHBOW TUTPOBAHUS: a) BETUYMHA KOHCTAHTHI IUCCOIMAIIMA TUTPYEMOMH
KHUCTIOTHl WJM OCHOBaHHUA; 0) MX HayalbHasg KOHICHTpAIUs;

B) TeMIiepaTypa TUTPOBaHUS?

BriBenute popmyssl st BerauciaeHus pH Ha pa3HbIX dTamax TUTPOBAHMS B PacTBOpax: a)
c1a0bIX KUCTIOT U OCHOBaHUM; 0) Oy(pepHBIX CMECei; B) THAPOIHIYIOIIUXCS COJICH.

MO3KHO 11 IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KUCIIOTY, OOPHYIO KHCIIOTY, YTOJIbHYIO
KHCJIOTY 10 BTOPOM CTYIIEHH, COJIU aMMOHUS?

[Ipu kakux ycIOBUSAX BO3MOKHO TUTPOBAHHUE CMECH KUCIOT? MOXHO JI1 OTTUTPOBATH 10
CTYIIEHSIM CEPHYIO KUCIIOTY?

B yem cymnocTs HOHHO-XpOMOGOpHOI Teopun uHaAnKaTopoB? Kak Biuser Temneparypa u
KOHIICHTpaIlMs UHIMKATOpa Ha HHTEPBAJI IIEPEX0/ia €ro OKpacku?

Kak paccuuThIBaloT MHAUKATOPHBIE OIIUOKU B KUCIOTHO-OCHOBHOM THTpoBaHuu? Kakue TUIbI
WHIUKATOPHBIX OMMOOK BaM U3BECTHHI?

UTo Takoe XOJIOCTOH OMBIT U CBUAETENb, KAK OHU ITOMOTAIOT MOBBIIICHUIO TOYHOCTH
onpeeeHui?

SAIUTA UTHAUBUAYAJIBHOT'O 3AJJAHUA U CJAYA KOJIJIOKBUYMA (KOHTpoJIMpyMbIe
kommnerennuu OIIK-1,2,3,4,6)

IMPUMEP OJHOI'O HHAUBUAYAJBHOI'O 3AJAHUA 11O KUCJIOTHO-OCHOBHOMY
TUTPOBAHUIO.

1.

2.

Onumute npurotosienue 500 ey’ 0,2 M pactsopa HCI u3 30%-soro (n.1.1,153) pactBopa
COJIIHOM KHUCIIOTBI. PaccunTaiite TuTp U TUTP 110 NaOH 1101y4eHHOTO pacTBOpa.

Paccunraiite MOJISIpHYO KOHIIEHTPALMIO U TUTP PACTBOPA CEPHOM KHUCIIOTHI, €CIIM HA TUTPOBAHUE
0,3333 2 6ypsl (Na2B+0710H>0) 3atpaueno 15,45 cu’sroro pactsopa.

K pacTBopy a30THOI KHcIoThI Maccoit 1,1005 2 no6asumu 25,00 cr’0,5026 M NaOH.
Ocrapimuiics nocie peakiuu u3dbrok NaOH ortutposanu 10,50 ¢°0,1075 M HCL. Berauciure
MaccoByto 100 [NO3 B pacTBOpE KUCIIOTHI.

Hagecka conpl B 1,2675 2, copeprkariias mpuMech TukapOoHaTa HaTpus, paCTBOPEHa B MEpHOH
konbe Ha 250,0 ca’. Ha tutposanue 25,00 ca’ pactsopa ¢ penondranernsom montio 10,90 e’
0,1004 H. pactBopa H2S04, a Ha TUTPOBAHUE TOTO XKE PACTBOPA C METUIIOBBIM OPAH)KEBBIM
M3pacxo0BaHo 22,62 cyv’KucnoTl. Berancants MaccoByo 1010 (B %) Na:COs u NaHCO3 B
oOpasiie.

Brruncnute pH pacTBopa, HOdy4eHHOTO HpU TUTPOBAHUU B MOMEHT, Korjaa k 20 cy’0,2 M
pactBopa HCI no6asnen 0,2 M pactsop NaOH B xonuuectse 17 car’.

Boeruucnure ommbky TutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopoM NaOH ¢
MHAMKATOPOM METUIIOBBIM OpaHke-BbIM (pT 4).



7. Toctpoiite kpuByto TuTpoBanus 25 cu’® 0,2000 M pactsopa HNO> 0,2000 M pacTBopom
rupokcuaa HaTpusi. Kakue n3 00bI9HO IPUMEHSIEMBIX WHINKATOPOB MOKHO UCIIOIB30BaTh B
JaHHoM citydae? OTBET MOATBEPIUTE pacueTaMH.

BOITPOCHI K KOJUIOKBUYMY: "OO0mue npuHIUIEI TATpUMETpHH. KHCITOTHO-OCHOBHOE
tuTpoBaHue" (koHTpoupymsbie komnerenuun OIIK-1,2,3,4,6)

*  OOmue NpUHIMIBI THTPUMETPUYECKOro aHanu3a. Tepmunonorus. TpeOoBanus,
IPEIbABISAEMBIE K PEAKLUSAM, UCIIOIBb3YEMBIM B THUTPUMETPUYECKOM aHAIM3E.

*  CraHjapTHble pacTBOPbl THTPUMETPUUYECKOIO aHaIKu3a. T pedoBaHus K IEPBUYHBIM CTaHJApTaM.
Crioco0bI BeIpaXEHUS KOHIIGHTPALUUHU. TUTP U TUTP 1O OMPEEIIIEMOMY BELIECTBY.

= [Iporonnas teopus bpéncrena-Jloypu.

*  VHaukaTopsl B TUTpUMETpUH. TpedoBanus K nHAMKaTOpaM. COBpeMEHHAas TeOpHUsl KUCIOTHO-
OCHOBHBIX MHAMKATOPOB. MIHTEepBa nepexo1a OKpacKu MHIUKATOPOB.

»  KpuBble TUTPOBAHHSA, UX 00IIas XapakTeprucTuka. CKa4yoK TUTPOBAHUS KaK (PyHKIUS
KOHIIGHTPALMU pearupyroliyx BeleCTB U TOYHOCTH aHaIN3a.

* JlocTpoeHue u aHAJIN3 KPUBBIX TUTPOBAHUS: a) CHIIBHBIX KHCJIOT IIEI0YaMH, 0) CIaObIX KUCIOT
11€J049aMH, B) CJIa0ObIX OCHOBAHUN KUCIIOTaMHU.

*  BiumsHue pa3anyHbIX (aKTOPOB HAa CKAYOK THTPOBaHUS. BEIOOp MHANKATOPOB.

* JlorpemHocTy U OrpaHUYEHUs] TUTPUMETPUYECKOTO aHaJIn3a.

*  HMHaukaTOpHbIE NOTPELIHOCTH METOJI0B KUCIOTHO-OCHOBHOI'O TUTPOBAHMUSL.

IIPUMEYAHUE: B KONJIOKBUYM BXOJIUT 3alIUTa 8cex Ta0OPATOPHBIX paboOT MO JaHHOMY pa3eny u
pelIeHne pacueTHBIX 3a]ad.

5.2. METOJ OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHOI'O TUTPOBAHMUSI.
(kouTposmpymbie komnerenuuu OIIK-1,2,3,4,6)

Hean: Ha ocHOBE 3HAHUI TEOPUM MTPOIIECCOB OKUCIICHHSI — BOCCTAHOBJICHHUS M HABBIKOB Pa0OTHI IO
TUTPUMETPHUYECKUM METOJIaM aHalli3a YMETh 00OCHOBAHHO BBHIOMPATh M UCIIOJIB30BaTh METO/T
OKHCITUTETHFHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS JIJIsI ONIPEICTICHUsI OKUCITUTENEH 1 BOCCTAHOBHUTEIICH.
Ymernb:

1.IIpuroToBUTH pacTBOp MEpMaHTaHATa KaJHs C 3a/IaHHOM KOHIIEHTpaluen myreM pa3oaBieHus
KOHIEHTPUPOBAHHOT'O pacTBOPA.

2. IIpuroToBUTH CTAaHAAPTHBIN pacTBOPBI HATPUS OKcajIaTa M Kalus AUXpoMaTa Mo HABECKE C TOUHO
M3BECTHOM MAacCOM U PACCUMTATh UX MOJISIPHYIO KOHIICHTPAIIMIO SKBHBAJICHTA W TUTP TIPUTOTOBICHHBIX
pacTBOPOB.

3. CrangapTu3oBaTh pacTBOp MepMaHraHaTa KaJus [0 pacTBOPY HATpHsl OKcajaTa.

4. CTaHIapTH30BaTh PaCTBOP HATPUS THOCYIb(aTa Mo pacTBOPY Kalus AUXpoMaTta.

5. CtanmapTr3oBaTh pacTBOP MOJIa IO pacTBOPY HATPHUsS THOCYIb(dara.

6. OnpenensTb MaccoByto A0J10 xkene3a (I1) B pacTBope myTeM TUTPOBAHMS €r0 CTaHAAPTHBIM PACTBOPOM
KaJIis IepMaHraHaTa.

7.0mnpenensTh MaccoByro a0 xkenesa (II) B oOpasie ctanu myTeM TUTPOBaHUS €ro CTaHIaPTHBIMU
pacTBOpamMu Kajus IepMaHTaHaTa v Kainus auxpomarta. [[poBoAUTh CTaTHCTHYECKYIO 00paboTKy
pe3ynbTaTOB aHaJIU3a U MeTo]l Duiepa sl CpaBHEHUSI METOAMK.

[IpuMeHATh METOJ] KOCBEHHOT'O HOAMMETPUIECKOTO TUTPOBAHUS JIJISI OTIPEICIICHIS OKUCITUTEIICH - MacChl
meau (11).

9. I[IpuMeHSTh METO/I KOCBEHHOTO OIpe/IeJICHHs KUCIOPOAa B BOJE.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUU (kouTposupymbie komnerenuun OIIK-1,2,3,4,6)



O0630p METOZI0B OKUCIUTEIHHO-BOCCTAHOBUTENBLHOTO TUTPOBaHus. [locTpoeHe KpUBBIX
TUTpOBaHUA. DAKTOPBI, BIMIOLINE HAa XapaKTep KPUBBIX TUTPOBAHUS: KOHLICHTpALUs - HOHOB BOJOPO/a,
KOMILIEKCO0Opa3oBanue, noHHas cuiia. CriocoObl onpe/esieHusl KOHEYHOW TOYKH TUTPOBAHMS;
UHAMKATOpPBL. [lorpemHoctu THTpOBaHUS.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpPOJIMPYMBbIE
komnerenunn OIIK-1,2,3,4,6)

* |IpuroToBieHNE NEPBUYHBIX U BTOPUYHBIX CTAHAAPTOB.

» [lepmanranaromerpusi. [IpuroroBiaeHue NepBUYHBIX U BTOPUYHBIX CTAHJIAPTOB.

» Omnpenenenue xene3a(ll).

* buxpomaromerpusi. [IpurorosieHune nepBUUHBIX U BTOPUYHBIX CTaHAApTOB. OnipesesieHue
xkenesa(ll).

» [lepmaHraHaToMeTpU4YeCKOe U OMXPOMATOMETPUUYECKOE OMPEICICHHUE JKelle3a B CTAIAX.

* MaremaTnueckast 00paboTka pe3ynbTaToB aHanu3a. CpaBHEHUE MOTYYSHHBIX JaHHBIX METOAOM
Quiepa.

* Honomerpus u nogumerpus. Cucrema HO-UOAU KaK OKUCIUTENb WA BOCCTAHOBUTEIIb.
Nonomerpuueckoe onpenenenue meau(ll).

* Honomerpuueckoe OnpeneneHue KUCIopoaa B BOJE.

= PemieHue TUIIOBBIX 33/1a4

* BpIunciieHHe MOJISIPHBIX MacC 3KBUBAJIEHTOB

= Pacyer KOJIMYECTBA BEIIECTBA

* BpIuKcieHUs pY IPUTOTOBIECHUHU CTAaHAAPTHBIX PACTBOPOB, ONPE/IEICHNE KOHLIEHTpAui

= Pacyersl pe3ynbTaToB aHaiu3a. [Ipsmoe n 0OpaTHOE U 3aMECTUTEIBLHOE TUTPOBAHUE

* BpluncieHne NOTEHIIUAJIOB OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Map

» JlocTpoeHue KPpUBBIX TUTPOBAHUS, BHIOOp HHIUKATOPA

* BpluncieHUe HHIMKATOPHBIX MOTPETHOCTEN

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO (xouTponupymsie komnerenuun OIIK-
1,2,3,4,6)

» [lepmanranaromerpuueckoe omnpenaeneHue Mmapranua(ll), okcanatos, nepokcuia Bo1opoaa,
HUTPUTOB.

* Honomerpus u nogumetpus. Onpenenenue xenesa (I111), ranorenna-moHoB, NepoKCUI0B, KUCIOT.

*  bpomaromerpus, HEPUMETPHUsl, BAHALATOMETPUS, TATAHOMETPHUSL, XPOMOMETPHS. IIEPBUYHBIE U
BTOpHYHBIE CTaHAApThl. VHAUKaTOpBl. Onpedenenue Heop2aHuyecKux u opeanuieckKux
coeouHenull.

=  Bomnpocsl aig CaMONPOBEPKH.

»  KakuM TpeOOBaHUAM JOJKHBI YOBIETBOPATH PEAKLIUU OKHUCICHUS-BOCCTAHOBJICHUS, YTOOBI UX
MO3KHO OBLIO MCTIONB30BaTh JIJIsl KOJIMYECTBEHHOr o aHanu3a? [IpuBeante npuMepsl peaxiuii,
UCIIOJIB3YEMBIX B METOZAX.

* Ot kakux (akTOpOB 3aBUCUT BEIMYMHA MOTEHI[MANIa JAHHON OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOMN
cUCTEMBI?

* B kakux ciydasx KpuBas TATPOBAHMS B METOJIaX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTEIBHO TOUKN IKBUBAJIEHTHOCTU? B KakuX ciiydasx KpuBas
TUTPOBAHUS CUMMETPUYHA?

*  UYem 00BsICHSETCS TO, YTO TIEpBbIe Katuii pactBopa KMnO4 ipu TUTPOBAHUH OKCAJIaTOB
00ecIBEUNBAIOTCSI MEAJIEHHO, a MOCIIEIYIOIIEe — MTHOBEHHO?



* [louemy nepmaHraHaToMmeTpuieckoe onpezaeneHue xxenesa (II) B constHokucnoit cpene
HE0OXOMMO MPOBOANTH B MpUCYTCTBUM cMecH [lummepmana-Pelinrapna?

* JIpuBeauTe MpuUMepbl OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX HHAUKATOPOB U OOBSICHUTE MEXaHU3M
HUX JIEUCTBUSL.

=  Kakue BelecTBa UCIOIb3YIOTCS B KAUECTBE IEPBUYHBIX CTAHIAPTOB PA3INYHbIX METO/I0B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUSA?

» Kakue 10CTOMHCTBA IUXPOMATOMETPUUECKOT0 METOa onpeneneHus xenesa (1) nepen
IepMaHraHaTOPMETPUUECKUM?

»  Kakue npuuuHbl 00yCIaBIUBAIOT HEYCTOMYMBOCTH pacTBOpa THOCYIb(aTa? Kak mpuroToBUTH
CTaHJapTHBIN pacTBOp THOCYNb(ara?

»  Kak ompenensercst pakTop SKBUBAJIEHTHOCTH U MOJISIpHAS Macca SKBHBAJICHTA B PEAKLIUAX
OKHCJICHUSA-BOCCTAHOBJICHUS ?

* [louemy /Ist HOZOMETPHUECKUX OINPEACTCHUN OKUCIUTENEH MpUMEHsETCS O0IBIION U30BITOK
MOJMCTOrO Kanus?

* [louemy nepea TUTPOBAHUEM KHUCIBIX PACTBOPOB THOCYJIb(ATOM HEOOXOIUMO 3HAUUTEIBHOE UX
pasbaBiieHue?

*  OObsicHUTE, AJIs YETO HEOOXOIMMO PaCCUUTHIBATh (POPMaJIbHBIE OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE IOTEHLIUAIIBI,

* JlepeunciuTe BO3MOKHBIE HCTOYHUKH OMIMOOK MPU OKUCITUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUMU.

3ALLIMTA UHAUBUIYAJBHOTO 3AJJAHMS U CIAYA KOJIJIOKBUYMA, OITPOC
B BUJIE TECTA.

5.6. BOIIPOCbBI K KOJIVIOKBUYMY "OKHCJIHTE/IbHO-
BOCCTAHOBHTEJ/IbPHOE THTPOBAHHUE'" (xonTposmpymbie komnerenuuu OITK-
1,2,3,4,6)

*  TeopeTHYeCKHEe OCHOBBI METOI0B OKUCIIEHHUS-BOCCTAHOBIEHUS. CXOACTBO U pa3InyKe B
COBPEMEHHBIX ITPEACTABICHUAX O CBOMCTBAX U MOBEICHUM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX U
KHMCIIOTHO-OCHOBHBIX peakluil. Peakunu 371eKTpOHHOrO IepeHoca.

* TloHsTHE O cTaHIapTHOM U (opMaTbHOM (peanbHoM) noteniuae. Pacuer cranmapthoro (E) n
dopmansroro (E%) moteHimanos nomypeakiuii ¢ yueToM KOHKYPHPYIOLIETO TTPOLIECCA.

*  OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIMAJIBI M HANIPABJICHUE PeaKuil OKUCICHUS -
BOCCTaHOBJICHHUSL.

* Vpasuenue Hepucra. Bausiaue paznuunbix axktopos Ha BennuuHy E. KoHcranTa paBHOBecust
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA.

*  OO0muye NpUHLHUIIBI OKUCIUTENbHO-BOCCTAHOBUTEIBLHOTO TUTpOBaHus. TpeboBanus,
IIPEABSBIISIEMBIE K PEAKIUSM.

* JlocTpoeHne KPpUBBIX OKACIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUsA. DaKTOPHI, BIUSAIOIINAE HA
dopmy KpuBbIX. CHMMETPHUUHBIE M HECUMMETPUYHBIE KpUBbIE TUTpoBaHUA. OcOOEHHOCTH
KPUBBIX TUTPOBAHUS C KUCIOPOACOAEpKAIUM TUTPaHTOM. CKa4OK TUTPOBAaHUS KaK PYHKIIMS
Pa3HOCTU MTOTCHIUAIOB TUTPYEMOU U TUTPYIOILEH CUCTEM.

*  CnocoOsl puxcupoBanusi KTT. be3piHIuKaTOpHbIE METO/IBI TUTPOBAHMS, HCIIOJIb30BAHNE
cnenn(uyecknx, HeoOOPaTUMBIX U OOPATUMBIX HHAUKATOPOB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC
MHAMKATOPBI U MPUHLMUI X AeHCcTBUS (ITOKa3aTh Ha MpuMepe JudeHUIaMIHa).

*  MexaHu3M U KUHETHKA OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB (KaTATUTUYECKHE,
WHAYUUPOBAHHBIE U COMPSKEHHBIE PEAKIINH).

*  OwuOKH U OrpaHUYEHHS] METOJIOB OKUCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI.
WHunnkaTtopHble OMIMOKU M UX pacyer.



Teopus u npakTuKa JUXpoOMaTOMeTpruUecKoro aHanu3a. CTanzapTHble pacTBOpbl. PacueT kpuBoit
TUTPOBAHMUSA: @) B IPUCYTCTBUM U 0) B oTCyTCTBHE (hoCcHOpHOI KMCaO0Thl. MIHIMKAaTOpBI METOAA.
Hcrounnku ommnbok. [IpuMeps! onpeneneHuii.

Teopus u npakTuKa NEpMaHraHaTOMETPUYECKOT0 TUTpoBaHusl. CTaHIapTHBIE pacTBOpHL. Pacuer
KPUBOW TUTPOBaHUA. BO3MOKHOCTH, OTPaHUYEHHUsI U ITIOIPEIIHOCTH MeToaa. IIpumepst
ONpeeICHUN.

OOm1ast xapakTEpUCTHKA HOJI0- U HOAMMETPUYECKOr0 METOI0B aHanu3a. Mogomerpusi, ee
npuHiunsl. CrangapTHele pacTBophl. Mcrounuku ommOok. [IpruMeps! onpeneneHuii.

O030p OCHOBHBIX METOJIOB OKHUCIUTEIFHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. bpomaromerpus,
LIEPUMETPUS], BAHAZOMETPHS], TATAHOMETPHSI (OCHOBHBIE PEAKIIMHU, YCIIOBUS MPOBEICHHS
OIpeeNIeHuH, UHIMKATOPbl METO/I0B, IIPUMEPBI ONPEACICHUN ).

OmunbKy KOJIMYECTBEHHOr0 aHaIM3a. MeTo/bl OLIEHKH CUCTEMAaTHUYECKHX M CIIy4alfHbIX OIIMOOK.
HcxiroueHue npoMaxos.

[IpaBMIIBHOCTB M BOCIIPOU3BOAMMOCTD. BhIpaxxeHne BOCIIpOn3BOIMMOCTH. MeTObI KOHTPOJIS
IIPaBUJIHOCTH, ITyTH YBEJIMYEHHS BOCIIPOU3BOIUMOCTH.

Cratuctuueckoe pacrnpeenenue norpemsocreil. [lpegen odHapyxenus.

CpaBnenue 1ByX BbIOOpOK. OOHaApyXKEHHE CHCTEMAaTHYECKUX MOTPEIIHOCTEH.

IIPUMEYAHHUE: B KOJIJIOKBUYM BXOJMT 3allIUTa 8cex TaOOPATOPHBIX padOT MO JaHHOMY pa3aeny

" pCHICHUC paCYCTHBIX 3a/1a4.

53 METOJA OCAAUTEJBHOI'O TUTPOBAHUA (xonTposmmpymsbie komnereHunu OIIK-
1,2,3,4,6).

Lens:
Ha oc

HOBE 3HAHUI TEOPUHU TEOPETUYECKUX OCHOB PAaBHOBECHM B CUCTEME OCAI0K HACHIIICHHBIA PaCTBOP

U CYIIIHOCTH METOJIOB apr€HTOMETPUH, THOLIMAHATOMETPUHN U MEPKYPOMETPHH YMETh BBIIIOIHSATD
0CaIUTEIIbHOE TUTPOBAHUE U 0OOCHOBBIBAThH YCIOBHS €0 IPOBEACHUS; YMETh IPOBOAUTDH PacyeThl MO
pe3yibTaTaM TUTPOBaHMS, PACCUNTHIBATh U CTPOUTH KPUBBIE OCAJUTEIILHOTO TUTPOBAHHUS.

Ymern:

1.ITpuroToBUTH pacTBOp cepedpa HUTpaTa MyTeM paz0aBIeHUs] KOHLIEHTPUPOBAHHOTO PacTBOpA.

2. I[IpuroToBuUTh cTaHAApTHBIN pacTBOpbI HaTpus xjopuaa (miu KCl) mo HaBecke ¢ TOUHO W3BECTHOM
Maccoil ¥ paccuuTaTh UX MOJIIPHYIO KOHLIEHTPALMIO U TUTP MPUTOTOBIEHHOTO PacTBOpA.

3. CranmapTr3oBaTh pacTBOp cepedpa HUTpaTa Mo pacTBOPY HATpHUS XJIopuaa MeTooM Mopa.

4. CtanapTU30BaTh pacTBOP aMMOHUS THOIMAaHATa [0 pacTBOpPY cepedpa HUTpaTa.

5. Onpenensts Maccy XJIOpUAOB B pacTtBope mo meroxy Donbrapaa (o6paTHOE TUTPOBAHHE).

Bonpocsl, n3yuaembie Ha JiekuuH (KOHTpoJupymbie komnerenunu OIIK-1,2,3,4,6)

HOCTpOCHI/IC KPHUBBIX TUTPOBAaHU. CnocoObl 06Hapy)KCHI/I$I KOHEYHOM TOYKHU TUTPOBAHUA,
HHJIUKATOPHI. HOFpeIHHOCTI/I TUTPOBAHUA.

Bomnpocsl, n3ydaembie Ha 1a00paTOPHBIX 3aHATHIX (6uaca).

Aprentomerpus. [IpuroroBneHne nepBUYHBIX U BTOPUUHBIX CTaHIapTOB. OnpeeseHue XJI0pHi-
MOHOB MeTo1aMu Mopa u @osbrapja.

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO (xouTponupymslie komnerennun OIIK-
1,2,3,4,6)



N3yunTh Bce TEOpETUUECKHUE BOIIPOCHI, M3JI0KEHHBIE HA JIEKLUH.

Pemenue THITOBBIX 33129

Brrunciienne MOJISIpHBIX Macc 3KBUBAJICHTOB

PacueT konuuecTBa BeliecTBa

Brruuciienus nmpu NpuroToBIECHUH CTAaHAAPTHBIX PACTBOPOB, ONPEACICHNE KOHIIEHTPALIMI
Pacuets! pesynbpTaToB aHanmza. [Ipsmoe u 0OpaTHOE U 3aMECTUTEIBHOE TUTPOBAHUE
[TocTpoeHne KpUBBIX TUTPOBAHUS, BEIOOP UHAMKATOPA

Breruucnenue HHAUKATOPHBIX l'IOl"pCIHHOCTCfI

BOITPOCHI IJ51 CAMOITPOBEPKU (kouTposmpymbie komnerenunu OIIK-1,2,3,4,6)

XapaKTeprUCTUKa METOJIOB OCAXICHUS U IPUMEHAEMBIX I TOTO XMMUYECKUX PEaKLUu.
Kak Bnusier konuenTpauus uaaukatopa K2CrO4 Ha TOYHOCTH aHainu3a 1o Mmetory Mopa?

KpuBbie TuTpoBanus 1o meroay Mopa. 3aBUCMMOCTb BEJIMUMHBI CKauKa Ha KPUBOM TUTPOBAaHUS
OT KOHILICHTPALIMU, TEMIIEPATYPbl U PACTBOPUMOCTH OCAXKAAEMOI'0 BELIECTBA.

VYka3arb yclioBusl AJIsl OINpeneeHUs XJI0pua0B 1o Metony Ponbrapaa?

[Mouemy npu npubasnesny noHoB SCN ~ K pacTBopy, copepkamemy Ag™ u Fe’*, noust SCN -
CHayaja pearupyrT ¢ HOHaMH cepebpa U JIHIIb 3aTeM C MOHAMH Kenes3a?

Kakoii nnaukaTop ciieyer UCHoab30BaTh MpHU ONPEAEICHUH XJIOPHI0B METOJJOM apreHTOMETPUU
B TIIPHCYTCTBUM HOHOB PO ~?

[Toyemy npu onpeaenceHuu raloreHuI0B 1o MeToay Mopa A0 KHBI OTCYTCTBOBATh TAKHUE
KaTHOHBI Kak Ba’*, Pb**, Bi** w 1p., B To BpeMs Kak IIpH onpejeNeHuu 1o Metoxy Posbrapaa
OHM HE MEIAT?

MosxHO 1 TUTPOBATh 10 MeToay Mopa OpoMu[ - U NOAUI-UOHBI?

Kaxoit Bug OyzeT uMeTh KpuBasi TATPOBAHUS CMECH HOJIUA U XJIOpU/Ia Kallusi HUTPATOM cepedpa
C cepeOpsSHBIM HHIUKATOPHBIM 3JIEKTPOI0M?

Ot kakux (akTOpOB 3aBUCUT BEJIMYMHA CKauKa MMOTEHIIMAaa Ha MOTEeHIIMOMETPUYECKON KpUBON?

C kakoii 11eNbio MpY NOTEHIIMOMETpUYecKoM onpeaeneHud CI u I B pacTBOp BBOJAUTCS
Ba(NO3); n Ba(CH3COO);?

5.4. KOMINVIEKCOMETPUYECKOE TUTPOBAHHUE (kontposmmpymsie komnerenuun OITK-
1,2,3,4,6)

Henn:

Ha ocHoBe 3HaHMI1 TEOPETUUECKUX OCHOB PAaBHOBECUI B pACTBOPAaX KOMILIEKCHBIX COEIMHEHH,
CYIIIHOCTI/I MeToaa KOMHJ’IGKCOHOMeTpI/II/I 1 HABBIKOB pa6OTI)I 110 TI/ITpI/IMeTpI/IquKI/IM METOAaM aHaJIn3a
YMGTI: BBIITOJIHATH METO KOMHHGKCOHOMGTPI/I‘-IGCKOFO TI/ITpOBaHI/ISI n 06OCHOBLIBaTI> yCJIOBI/I}I cro
MPOBEACHUS. YMETh IPOBOJIUTH PACUETHI IO Pe3ybTaTaM TUTPOBAHMS.

YMmeThb:



1. ITpurotoBuTh cTanmapTHsIi pactBop D TA.

3. Onpenensarts Maccy cajbliMs U MarHusi B BOAE NPSIMbIM TUTPOBAHUEM.

4. Onpenenate Maccy Kanblusa(1l) B mpucyTCTBUM MarHusi B pacTBOPE MPSIMbIM KOMIUIEKCOMETPUUECKUM
TUTPOBAHUEM.

5. IIpoBOAMUTH CTATUCTHUYECKYIO OOPAOOTKY Pe3ybTaTOB aHATHN3A.

BOITPOCBHBI, U3YYAEMBIE HA JIEKIIUMU (kouTposupymbie komnerenun OIIK-1,2,3,4,6)

HeopraHquCKI/Ie " OPraHUYCCKHUE TUTPAHTEI B KOMIIJICKCOMETPUH. Hcnonn3oBanue
aMI/IHOHOJII/IKap6OHOBbIX KHCJIOT B KOMIUICKCOHOMETPUH. HOCTpOCHI/Ie KPHUBBIX TUTPOBAHMUA.
MeTaJ'IJ'IOXPOMHBIe HUHAWKATOPbI U Tpe60BaHI/I${, IPEABABIACMBIC K HUM. Baxkueitmme YHUBCPCAJIBHBIC U
CHGI_II/I(i)I/I‘ICCKI/Ie MCTAJUIOXPOMHBIC MHAUKATOPHI. CnocoObl KOMITIJICKCOHOMCTPHUYCCKOI'0O TUTPOBAHUSA:
IpsAMOC, O6paTHOC, KocBeHHOE. CeNeKTUBHOCTD TUTPOBAHUA U CIIOCOOBI €€ MOBBILIEHHS. HOFpeI_HHOCTI/I
TUTPOBAHMA.

BOITIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpOJMPYMBIE
komnerenuun OIIK-1,2,3,4,6)

o OnpeneneHHe KaJlblysl 1 MaruusA 1nmpru COBMECTHOM IIPUCYTCTBHUHU. OnpeneneHHe MMOCTOSIHHOM
KECTKOCTH BOJBI.

e PerreHne THUMNOBBIX 3a1a4

e BpryucieHue MOJISIPHBIX MacC SKBUBAJICHTOB

e Pacuer KonMuecTBa BEIIECTBA

e BpruncieHus npyu NPUroTOBICHUN CTAHIAPTHBIX PACTBOPOB, ONPEICICHUE KOHIIEHTPpaui
e Pacuersl pe3ynpraToB ananu3za. [Ipsimoe u 06paTHOe U 3aMECTUTEIILHOE THUTPOBAHHE

e Pacuer ycIOBHBIX KOHCTaHT 0Opa30BaHMsI KOMITJIEKCOHATOB

e [locTtpoeHne KpUBBIX TUTPOBAHUS, BHIOOP HHIMKATOPA

e BpruncieHrne HHANKATOPHBIX MOTPEIIHOCTEN

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

o I/I3y'-II/ITB BCC TCOPETUUYCCKHUE BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIWH.

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

e Bompocsl s CaMONPOBEPKU.
o Kakue nonnsupoBannbie popmbl 3//TA MOTYT CyIIeCTBOBAThH B pacTBOpax?

e Kakas nonnsupopannas gopma /JTA B3zaumoneiicTsyer ¢ nonamu Ca’* u Mg?* npu
OIpeIeNIEHUH JKECTKOCTH BOABI?

e Kakue HHIUKAaTOphl IPUMEHSIOT B KOMILIEKCOHOMETPUUECKOM TUTPOBaHUM?



Kak mon6uparoT HHAMKATOPHI UIsI KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHUSA?

[ToueMy 3HaUUTENHHBIC KOJIMYECTBA JKEJI€3a MOTYT MEIIATh OMPECIICHNUIO0 OOIIeH KECTKOCTH
BobI? Kakum 00pa3zomM MOKHO YCTPAHUTB ATO SIBJICHHUE?

Kaxkoe 3HaueHNE UMEET KHUCIOTHOCTh IMpU KOMIINICKCOHOMCTPHUYICCKUX OHpGI[eJIeHI/IHX?
I[HSI 4Cro paCCUUTBHIBACTCA YCIIOBHAA KOHCTAHTA YCTOI\/JI‘-II/IBOCTI/I " KaK OHa OHpGL[GJISIGTCSI?

Kakue TpeboBanus mpeIbsaBIIsSIOTCS K PEAKIUsIM B METO/I€ KOMILJIEKCOHOMETPUYECKOTO
TUTPOBaHUA?

OxapakTepu3yiTe npueMbl TUTPOBAHUS KOMILJIEKCOHOMETpUUecKkoro Mmeroaa. [lpusenure
IIPUMEPHI.

3amuTa HHAMBUAYAJIBHOTO 32JaHUS M €242 KOJUIOKBHYMA.

BOITPOCHI K KOJUVIOKBUYMY "OCAJUTEJIBHOE U KOMIVIEKCOHOMETPUUYECKOE
TUTPOBAHUE" (kouTposmmpymsie komnerennuu OIIK-1,2,3,4,6)

CyIIHOCTh METOI0B OCAIUTENBHOIO TUTPOBAHUS. VICTOUHHUKH MTOTPEIIHOCTEMN.

HOCTpOGHI/Ie KPHBBIX OCAJUTCIIBHOI'O TUTPOBAHM. d)aKTopm, BJIMAIOIIMC HAa BEJIMYUHY CKadKa
TUTPOBAHMA.

Aprenromerpus. Merox Mopa onpezeseHus raJoreHu10B, €ro BO3MOXHOCTH U OTPAHUYCHHS.
CnocoOs1 pukcupoBanus TO.

TI/IOHI/IaHaTOMCTpI/IH. OHpeI[eJ'IeHI/IH raJJorcHuaoB.

Meton dasiHca. ACOOIIMOHHBIE UHAUKATOPHI.

WNnaukaTopsl 0caUTEeNsHOTO TUTPOBAHUS. THITBI HHIAUKATOPOB.

Omnpenenenue cynbpaToB METOJOM OCAIUTEIHLHOTO TUTPOBAHUS C UHIUKATOPOM HUTXPOMA30.
CyIIHOCTH METOI0B KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHHUS.

Kommnexconsr I u I (QTY u 3ATA), ux xapakTepuCTUKH U CBOMCTBA.

[IpuHIMIIBI TOCTPOEHHUST KPUBBIX KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUSL.

CrniocoObl KOMITJIEKCOHOMETPUYECKOT'O TUTPOBAHUS, IIPSIMOE, 00paTHOE TUTPOBAHUE, KOCBEHHOE,
3aMeneHusl.

CenexTUBHOCTh KOMIJIEKCOHOMETPHH, BOBMOYKHOCTH €€ TTOBBIIIEHHSI.

MeTannoxpoMHbIe HHAUKATOPHI, IPUHIUI UX AeicTBUs. TpeOoBaHus, NPENbIBIEMBIE K
METAJUIOXPOMHBIM HHIIMKATOPaM.

Oco0eHHOCTH KOMITIIEKCOHO00pa3oBaHusl HOHOB MeTaisioB ¢ D/ITA u MeTauIoXpOMHBIMHA WHANKATOPAMHU.

KomrmiekcoHoMeTprdeckoe onpeesieHne Kanbius 1 Maraus. Onpenenenne o01meil sKECTKOCTH BOIBI.

IIPUMEYAHHUE: B KOTUTOKBUYM BXOJIMT 3aIlIUTA 8CceXx 1a00OpPaTOPHBIX padOT M0 JAHHOMY pa3feiny u
pelleHre pacYeTHBIX 3a/1a4.



MOAVYJDb 6. QJJIEKTPOXUMHUYECKHUE METOAbI AHAJIU3A'" (KoHTpOTHpYMBbIE
komnerenuun OIIK-1,2,3,4,6)

Hean: Ha ocHOBe 3HaHUI TEOPUM, IPAKTUKU U BO3MOXHOCTEHN 3JIEKTPOTUTPUMETPUUECKUX METO/I0B
aHaJIM3a OBJa/IeTh TEXHUKON paboThl Ha pH- MeTpe, KyJIOHOMETPHYECKON U aMIIepOMETPUIECKON
YCTAHOBKAX, YMETh IIPUMEHSATH IOJyUYCHHBIC JaHHBIC I UACHTH(QHUKAIIMA HEOPTaHMYECKUX U
OpPraHUYECKUX COCAMHEHUI; BHIIOIHATH KOJIMYECTBEHHOE OIPE/IeJICHHE BEIECTB JIEKTPOXUMUYECKUMU
METOJaMHU.

Bonpocel, nzyuyaemsle Ha gexkuuu '(koHTpoMpymble komnerenuun OIIK-1,2,3,4,6)

OO01mmas XxapakTeprCcTHKA YICKTPOXUMHIECKUX MeToA0B. Kitaccudukanus. INeKTpOXUMHISCKUC TICHKH.
WNHauKaTOpHBIN 37€KTPO U 3IEKTPOJL CpaBHEHUs. PABHOBECHBIE U HEPABHOBECHBIE ANEKTPOXUMHUUECKUE
CUCTEMBI. SIBNIeHN S, BOSHUKAIOIINE MTPU POTEKAHUH TOKA (OMUYECKOE MaJCHUE HANPSDKCHHUS,
KOHIIEHTPAIlMOHHAS U KUHETUYecKas nosspusanus). [lonspusaimonHble KpUBbIE U UX UCTIONB30BAHUE B
Pa3IMYHBIX IEKTPOXUMHUUECKUX METOIAX.

BOITPOCHI U3YHYAEMBIE CAMOCTOSTEJIBHO (konTposmpymsbie komnerenunu OIIK-
1,2,3,4,6)

I/I3y‘{I/ITB BCC TCOPECTUICCKUC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIUU.

6.1 TMOTEHHUOMETPUS (xoutposmpymsbie komnerenuuun OI1K-1,2,3,4,6)

Bompocsl, n3yuaemslie Ha nekuuu (KoHTpompymbie komnerenunu OIIK-1,2,3,4,6)

[Tpsamas norenunomerpus. M3mepenue norenimana. O6paTuMble 1 HEOOpAaTUMbIE OKUCIUTENBHO-
BOCCTaHOBUTENbHbIE cucTeMbl. HaMKaTopHbIe n1ekTpoabl. Monomerpus. Kiaccudukanus
MOHCEJIEKTUBHBIX JIEKTPOJIOB: DJIEKTPOABI C TOMOT'€HHBIMU U F€TEPOr€HHBIMU KPUCTAININYECKUMHU
MeMOpaHaMU, CTEKJISIHHBIE 3JIEKTPOAbI, 3JIEKTPO/IbI C TIOJABUKHBIMUA HOCUTEISIMU, (DepMEHTHBIE 1
ra304yBCTBUTENbHBIE SJIEKTPOIbl. DIAEKTpoIHas (PyHKIMS, KOAPPHUIUEHT CeIeKTUBHOCTH, BPEMS
OTKJIMKA.

[Torenunomerpudeckoe TUTpoBaHue. Mi3MEHEHNE 3IIEKTPOJHOrO MOTEHIIMANIA B IIPOLIECCE TUTPOBAHUS.
CrniocoObl 0OHapy>keHUsI KOHEUHOI TOUKH TUTPOBAHUS; UHIUKATOPHI. Vcronb30BaHne peakiuii
KHCJIOTHO-OCHOBHBIX, OCAKACHUS, KOMIUIEKCOOOPa30BaHUs, OKUCICHHUSI-BOCCTAHOBIICHHSL.
Bomnpocsl, u3yuyaeMbie Ha J1a00paTOPHBIX 3aHATUAX (KOHTPoUpyMble koMueTenuun OIIK-
1,2,3,4,6)

Omnpenenenue pH TutpoBanue cConasiHON U YKCYCHOU KUCIOT. OnpeieieHue H0IUI0B U XJIOPHUJIOB
P COBMECTHOM IMPUCYTCTBUU. MCIIOIB30BaHNE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS ISl
ONPEAEIICHUS HOHOB METAJVIOB PAa3HbIX CTENEHEW OKUCIIEHUS.
Pemenne THMOBBIX 3amad
Pacuer noTteHiumana 3neKTpoa 1o 3aJlaHHbIM TapaMeTpam
Pacuer OJIC ranpBaHUYECKOTO dJIeMEHTA
PacueT paBHOBECHOUW KOHLEHTpPALIMU
[TocTpoeHre KpUBbIX MOTEHIUOMETPUYECKOTO TUTPOBAHUS



Pacuet maccoBoii 1011 BellecTBa
Omnpenenenne pH pactBopos, KaHA, Ks, BmL.

BOITPOCBHI U3YHAEMBIE CAMOCTOSATEJIBHO

I/ISYI{I/ITI) BC€ TCOPETUYCCKUE BOIIPOCHI, U3JIOKCHHEIC 110 HaHHOﬁ TEMC.

BOITPOCHI JJ51 CAMOITPOBEPKHU (xkouTposupymbie komnerenuuun OIIK-1,2,3,4,6)

» Kakoil npuHIUI JIEXKUT B OCHOBE IOTEHLIMOMETPUYECKOTO METO/1a aHAINU3a?

» Kakue BUIbI IOTEHIMOMETPUH HCIIONB3YIOTCS B aHAJIU3€ U HAa YEM OHU OCHOBAHBI?

* Ha3oBure npuMeHsieMble B IOTEHIIMOMETPUUECKOM TUTPOBAHUM PEAKLIUU U OIIPEENISIEMbIE
BeulecTsa. [IpenmyniecTBa 1 orpaHM4eHUsT METOA.

» Kakum TpeGOBaHUAM JTOJDKHBI YIOBIETBOPATh HHAUKATOPHBIC AIIEKTPOABI U IIEKTPOIBI
cpaBHeHHA? OxapakTepu3oBaTh 31ekTposl [ u Il pona.

* HanumuTe ypaBHEHUsI paBHOBECH, ONPEEIIAIOIINX TIOBECHUE CTEKJIIHHOTO U
XJIOpCEPeOPSHOrO AIEKTPOAOB MPU MTOTEHLIIMOMETPUYECKOM onpeaeaeHuu pH?

* [louemy OOBIYHBIN MUJUTUBOJIBTMETP HEJB3S HCIIONB30BATh I U3MEPEHUS 3/C MPH
INOTEHIIMOMETPUYECKUX ONPEICIICHUSAX ?

* Tlouemy pH-MeTpbl HeOOX0aMMO KanuOpoBaTh? Kak ocymectBisercs HacTpoii-ka pH-merpa?

» Kak onpezensercs TOUKa SKBUBAJIEHTHOCTHU IIPU NOTEHIINOMETPUYECKOM TUTPOBAHUU?

* Yro Takoe KOAPPHUIUEHT CEIEKTUBHOCTHU?

*  VYKaxuTe yCIOBUS JUUIsl COBMECTHOI'O ONpPE/EICHUs ABYX U 00Jiee HOHOB B METO/IE
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

* OOBACHUTE BO3MOKHOCTh TUTPOBAHMSI FAJIOTEHHUJIOB ITPH COBMECTHOM HPUCYTCTBHH.

» Kakoil Bua OyneT UMeTh KpuBasi THTPOBAHUS CMECH MOANJIA U XJIOpHIa KaJusl HUTpaToM cepedpa
¢ cepeOpsIHBIM HHAMKATOPHBIM AJIEKTPOAOM?

*  Or kakux (pakTOpPOB 3aBUCHUT BEITMYHMHA CKayKa MOTEHIIMala Ha TOTEHMOMETPUYECKONH KpUBOI1?

» C Kako# LeJbo MpH noTeHmoMeTpudyeckom onpeaenennn ClI” u I B pacTBOp BBOAMTCS
Ba(NOs)> u Ba(CH3COO),?

6.2 KYJIOHOMETPUS (xonTpoaupymsie komnerenuuu OIIK-1,2,3,4,6)

Bonpocsl, u3y4yaemble Ha JeKIMH (KOHTpoupymble komnerenuun OIIK-1,2,3,4,6)

Teopernueckne ocHOBBI. 3akoH Dapajesi. CriocoObI ONpeAeICHHs KOJIMUeCTBa deKTpudecTBa. [Ipsmas
KYJIOHOMETPHS U KyJIOHOMETpHUecKoe TUTpoBaHue. KyinoHoMeTpus pu MOCTOSHHOM TOKE U
ITIOCTOSSHHOM ITOTCHIIHNAJIC. Bremmussg u BHYTPCHHAA Ir€HCpalusd KYJTOHOMECTPHUICCKOI0O TUTPAHTA.
TutpoBaHue 371EKTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. Ompe/ieieHrne KOHEUHOW TOUKH
TUTPOBAHUA. HpeI/IMYI]_[eCTBa " OIrpaHUYCHUA METOAAa KYJJOHOMCTPUYICCKOT'O TUTPOBAHUA 110 CPABHCHUIO C
JPYTUMU TUTPUMETPUYECKUMU METOIAMU.

BOITPOCHI, U3YYHAEMBIE HA IABOPATOPHBIX 3AHATHUSAX (koHTpoHpYMBIE
kommnerennuu OIIK-1,2,3,4,6)

Ornpezenienre MaTbIX KOJMYECTB KUCIIOTHI U MIEI0YH,aCKOPOMHOBOM KUCIOTHI U JIp.

Pemienne TumnoBbix 3amau 3akoH Dapajnes. Pacuet mapamMeTpoB ISl KyJIOHOMETPUUECKUX U3MEPEHUH.
OnpeneneHrie KOHIEHTPALIMU PACTBOPOBIO

OrnpezenieHre Macchbl OMPEIEAAEMOT0 BEIECTBA U MAaCCOBOM /101U BEIIECTBA.

BOITPOCBHI U3YHAEMBIE CAMOCTOSATEJIBHO



W3y4nuTh Bce TEOPETHUECKHE BOIIPOCHL, U3JI0KEHHBIE MO JAHHON TeMe.

BOITPOCHI JJ51 CAMOITPOBEPKHU (xkonTpoaupymbie komnerenuuun OI1K-1,2,3,4,6)

C Kako¥ 1e/IbI0 B STUCHKE pa3IeiIa0T KaTOAHOE U aHOIHOE ITPOCTPAHCTBO?

Yro Takoe IIIIK u III'K meTons1?

JlaTh CpaBHUTEIBHYIO OLICHKY MEIHOTO U CEPEOPSHOTO KYJIOHOMETPOB.

J71s1 KaKMX TUIIOB PEaKIUi MOXKET ObITh UCIIOJIB30BAHO KyJIOHOMETpHueckoe TuTpoBanue? [Ipusenure
MIPUMEPBI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHMU (xoutposmupymsbie komnerenunu OIIK-1,2,3,4,6)

Bonpocsl, u3yuaemble Ha JieKIHH (KOHTpoupymbie komnerenunu OIIK-1,2,3,4,6)

CymHocts MeTtoaa. MuaukaTopHble 251eKTpoabl. BeIOOp moTeHnana nHANKATOPHOTO 3JEKTPOa.
AmnepoMeTpuyeckoe TUTPOBAHUE C OJHUM U JABYMs MOJIIPU30BAHHBIMU 3JIEKTpo1aMu. Bubl KpUBbBIX
TUTPOBAHUS.

Bonpocsl, u3yuaembie Ha JIa00PATOPHBIX 3aHATHAX (KOHTpPoaupyMble komnerennuu OIIK-
1,2,3,4,6)

*  AMIOEPOMETPUYECKOE TUTPOBAHUE C OAHUM BIEKTPOJIOM.

= Pemenue TUIOBBIX 3a1a4

* Bp16op noTeHIMaNa sl aMIepoOMeTPUIECKUX OTPEICTICHI I

= Pacuer pe3ysnbTaTOB aHAIN3A U1l aMIIEPOMETPUUECKUX ONPEACIICHUI

BOITPOCHI U3YUHAEMBIE CAMOCTOSATEJBHO (kouTpoaupymsie komnerenuuun OIIK-
1,2,3,4,6)

BOITPOCHI J1JisI CAMOITPOBEPKMU (xkoutposupymbie komnerenunu OIK-1,2,3,4,6)

* Ha gyem ocHOBaH MeTOJl aMIIEpOMETPUUYECKOT0 TUTpoBaHus? M300pa3ute BO3MOKHbBIE (OPMBI
KPUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHHUS.

* B ueM npeuMyliecTBa U HEIOCTATKH aMIIEPOMETPUUECKOTO TUTPOBAHUS 110 CPABHEHHUIO C
KJIACCUYECKUM TUTPOBAHUEM?

» Kakue 351eKTpo/ibl IPUMEHSIOTCS B METOJIE AMIIEPOMETPUYECKOTO TUTPOBAHUS?

* 3amura UHAUBUAYAIBHOTO 3aJaHus U cJjauya KOJIOKBUYMA.

BOIMPOCHI K KOJUVIOKBUYMY "QJIEKTPOTUTPUMETPUUYECKHUE METO/Ibl AHAJIN3A
"(kouTpoaupymsbie komnerenuuun OIIK-1,2,3,4,6)

*  OOuIye NPUHIUIBI TOTEHIIMOMETPUIECKOTO aHAIH3A.

*  DieKTpoAbl, IPUMEHSAEMBIE B TOTEHIIMOMETPUYECKOM aHAJIU3E.

*  CTeKISHHBIHN 3JEKTPOJI, TEOPETUYECKHE OCHOBBI, YCIIOBUS pabOTHI.

* loHceneKTUBHBIE 3JIEKTPO]Ibl, OCHOBBI TEOPUU U IPAKTUKHU

* JloTeHIMOMETpHUYECKOE OlpeeaeHre BeanuuHbl pH. DnekTpoasl.

»  Cnoco6sl o6Hapyxenuss KTT moTeHITMOMETpUYECKIUM THTPOBAHUEM.



* [loTeHIIMOMETPUUYECKOE KHUCIOTHO-OCHOBHOE TUTPOBAHHUE.
* JloTeHIMOMETpUYECKOE TUTPOBAHUE TaJOTeHUAOB. IHIUKATOPHBIN 3JEKTPOA.
* JloTEeHIIMOMETPUUECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DIIEKTPOIbI METOAA.
[Ipumepsl onpeaeneHui.
»  OOmas xapakTepUCTUKA aMIIEPOMETPUIECKOTO TUTPOBAHUS. DICKTPOIBI MeTO1a. Bubl
aMIepoMeTpUYecKuX KpuBbIX. [Ipumepsl onpeneneHu.
Kynonomerpuueckoe TutpoBanue. Cxema ycraHoBku. OCHOBHbIE 3aKOHBIL. [IprMeps! onpeaeneHuit.

IIPUMEYAHUE: B KOJUIOKBUYM BXOJIMT 3aIlIMTa 6ceX Ja0OPATOPHBIX padOT 10 JaHHOMY Pa3einy
U pelIeHHe pacueTHBIX 3ajau.

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

BOITIPOCHI, U3YYAEMBbIE HA JIEKIIUU (xouTpoaupymbie komnerenuuun OIIK-1,2,3,4,6)

CrexTp 2JIeKTPOMAarHUTHOTO U3NTydeHusl. DHeprusi GOTOHOB, YACTOTA, BOJTHOBOE YHCIIO, ATHUHA
BOJIHBI; CBSI3b M@Ky HUMH;, TCPMHUHBI, CAMBOJIBI, €IUHHUIIBI H3MepeHus. COCTaBIsAOMUe BHYTPCHHEH
SHEPTUU YaCTHUI[ U COOTBETCTBYIOIINE UM JHAMA30HbI JIEKTPOMArHUTHOTO U3Ty4deHusi. OCHOBHBIE TUIIBI
B3aMMOJICHCTBYS BEIIECTBA C H3ITYICHHEM: YMUCCHS (TEIJIOBAs, TFOMUHECIICHIIHS ), TIOTJIOIICHHE,
paccesiaue. Knaccudukaiys cieKTpoCKOMUYECKHMX METO/IOB 10 MPUPOJIE YACTHUII, B3aUMO/ICHCTBYIOIIHNX C
U3ITydeHUEeM (aTOMHBIE, MOJICKYJISIPHBIC); XapakTepy nporecca (abcopOImoHHbIE, SMUCCHOHHBIC);
JaTIa30HY 3JIEKTPOMArHUTHOTO U3ITy4SHUSI.

Cnextpbl aroMOB. OCHOBHBIE U BO30YKJICHHbIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKH COCTOSIHUM.
DHepreTuyecKkue nepexoibl, paBuiaa 0Toopa. BeposTHOCTH 371€KTPOHHBIX EPEXO0I0B U BpEMEHA JKU3HU
BO30Y)KJICHHBIX COCTOSIHUN. XapaKTePUCTUKU CIEKTPAJIbHBIX JIMHUNA: IOJIOKEHUE B CIIEKTPE,
MHTEHCUBHOCTD, NOTYIMIMpPUHA. [[pUYrHbBI yIITUPEHUs CIEKTPabHbBIX JUHUM.

CriekTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXeMbl 3JIEKTPOHHBIX YPOBHEH MOJIEKYIIbI. DJIEKTPOHHBIE,
Kosie0aTesIbHbIE U BpallaTeIbHble CIEKTPBl MOJIEKYJI. 3aBUCUMOCTh BUA CIIEKTPA OT arperarHoro
COCTOSIHUS BEIIECTBA.

OcHOBHBbIE 3aKOHBI UCITYCKaHUS U MOTJIOIEHUS JIEKTPOMAarHUTHOTO u3nyueHus. CBs3b
AQHAJIUTMYECKOTO CUTHAJIA C KOHIIEHTpaluel onpeaensieMoro KoMnoneHTa. OCHOBHBIE CIIOCOOBI
orpezeNeHus] KOHIIEHTPAIMH B CIIEKTPOCKOIMMYECKUX METOaXx.

Anmnapatypa. CriocoObl MOHOXpOMaTH3aIMHU JTyducTol 3Heprun. Kinaccupukanus crnekTpaabHbIX
npuOOpPOB, UX XapAaKTEPUCTUKH: TUCIIEPCHs, pa3pelIaromias CiocoOOHOCTh, cBeTocuaa. [IpueMHnku
U3Iy4eHus: GOTOIMYIbCHS, (POTOAIEMEHTHI, (POTOYMHOKHUTEIH, TOTYIPOBOJHUKOBBIE TIPUEMHUKH.
WuctpymenTanbhble nomexu. LIlymMbl 1 OTHOIIIEHUE CUTHAI — LIYM.

7.1 METOJbI MOJEKYJSAPHOM ONITUYECKON CHEKTPOCKOITUM (KOHTpOIMpyMbIe
komnerenuuu OIIK-1,2,3,4,6)

Iens: Ha ocHOBE 3HaHMIA TEOPHH, MPAKTHUKHA U BO3MOXKHOCTEH a/ICOOIIMOHHO-CIIEKTPOCKO-TTMYECKOTO
METO/Ia aHATIN3a OBJIAJIETh TEXHUKON pabOThI Ha (DOTOIITEKTPOKOIOPUMETPE, YMETh MPUMEHSTh

AJICKTPOHHBIE CIIEKTPHI TIOTJIOMEHUS ISl MACHTH(PUKAIIMY HEOPTAHHYECKUX COSTUHEHUH; BBITIOHATH
KOJIMYECTBEHHOE OTpe/ielieHHe BEIeCTB (POTOMETPHUECKUM, XpOMATO-(HOTOMETPUYECKUM METOJaMHU.

Bonpocsl, u3yuaembie Ha JieKIHH (KOHTpoupymble komnerenunu OIIK-1,2,3,4,6)



[TpuniunuansHas cxema npubdopa. Kiaccudukanus anmaparypsl ¢ TOYKH 3peHHs criocoda
MOHOXpoMaTu3anuu (poromerpsl, ciekTpodoToMeTpsl). OCHOBHBIE IPUUUHBI OTKIOHEHHSI OT OCHOBHOT'O
3aKOHA CBETOIOTJIONICHUS (HHCTPYMEHTAIbHbIE U (PU3UKO-XUMHUYECKHE).

CBs3b XUMHUYECKON CTPYKTYPbI COETUHEHUS ¢ A0COPOLIMOHHBIM clIEKTPoM. CriocoObI IOTyYeHHU s
OKpaIIeHHBIX coennHeHn. DoToMEeTpHUeCKre aHATUTHYECKHE peareHThl, TpeboBanus K HUM. CriocoObl
OIpeieNIeHUs] KOHLEHTPAIMK BellecTB. I3MepeHne BBICOKUX, HU3KUX ONTUYECKUX IJIOTHOCTEH
(muddepeHanbHBI METOT). AHATU3 MHOTOKOMIIOHEHTHBIX cucTeM. CrieKTpo(oTOMETpHsI KaK METO/]
UCCIIEIOBaHMsl PEaKLMH B pacTBOPax (KOMIUIEKCOOOpa30BaHMsl, IPOTOIUTUYECKUX, arperarui),
COIPOBOKAAIOIINXCS U3MEHEHUEM CIIEKTPOB NOMIOLIEHHS. METpOIornuecKue XapakTepUCTUKU U
aHAJIUTUYECKUE BO3MOKHOCTH.

BOITPOCHI, UBYYAEMBIE HA IABOPATOPHBIX 3AHSTUSX (KoOHTpoMpyMBIe
komnerenuun OIIK-1,2,3,4,6)

KonnuectBeHHbIN (hoTOMETpUUECKUN aHAIN3. Y CI0BUS (DOTOMETPUUECKOTO onpeaeneHus (BIoop
(dboTOMETpUUECKON peaKluu, BIOOP JIMHBI BOJHBI, KOHIIEHTPAIMU PACTBOPA U TOJIIUHBI
MOTJIOUIAIOIIETO CJI0s, UCIIOIB30BaHUE pacTBOpa cpaBHeHUs ). Onpe/esienne KOHIICHTPauu
AHATM3UPYEMOT'0 PACTBOPA: METOJI IPATyHPOBOYHOTO rpadrika, METOI OJHOTO CTaHIAPTa, ONpeACICHUE
KOHIEHTPAIUHU 10 MOJIAPHOMY KO3()PHUIMEHTY MOTIIOIIEeHUs, METO]] 100aBOK ctanAapra. OnpeneneHue
KOHIICHTPAIIUH HECKOJBKUX KOMIIOHEHTOB ITPH UX COBMECTHOM MTPUCYTCTBHH.

doTomMeTprudecKoe ompeiesieHne MeId B BUJIE aMMHaKaTa.

doTOMETpUYECKOE OTIpe/IeIICHUE MapraHiia B BUJI€ IEpMaHraHaTa.

Paznenenmne manpix konnyects xkenesa (I11) u Hukens metonom OymakHOM XpoMaTorpaduu 1 Ux
dboTOoMeTprUUECKOE OTIpeIeTICHUE B 30HAX XpoMaTorpaduu.

Pemienne THNoBbIX 3a7a4 (KOHTpPospymble komnerenuuu OIIK-1,2,3,4,6)
e 3akon byrepa — JlamOepta - bepa. Pacuer A, ¢, C.

e Pacuersl pe3ynbTaToOB aHAIKM3a IO TPAAYUPOBOUYHOMY rpaduKy, METOJOM JI00aBOK U METO0M
CpaBHEHUS

BOITPOCHI JJIsd CAMOITPOBEPKMU (xkoutpoaupymbie komnerenuun OIK-1,2,3,4,6)

» Kak npou3BoasaT BeIOOp cBeTOPUIbTpa NMPH (POTOMETPUUECKUX U3MEPEHUSAX?

» Kakue 3akoHbI OTOMETPUH UCIIONB3YIOTCS B aHaIu3e?

= KakoBa CBsI3b MEX/1Y ONITUYECKON IIJIOTHOCTHIO U ITPOITYCKaHUEM pacTBopa’?

» KakoB ¢uznueckuii cMbIc TepMHUHA "MOJSpHBIN K0dQdurueHt noramenus"? Kak ero
paccyuTaTh?

= Kak MaTeMaTU4eCKHU CBS3aHBbI IIKala MPONYyCKaHUs U ONTHYecKas I1oTHOCTE POKa?

» Kak ycTpaHs0T BIMsHUE BOCCTAaHOBUTENEH NPH (POTOMETPUUECKOM ONpeAeICHU MapraHiia B
Buge MnOyg™ ?

» Kak ycTpaHuTh Memaroliee BIUsSHUE jKeJle3a Mpy ONpeiesIeHUU MapraHiia B CTausix?

* [louemy npu onpeneneHuy Mapraina B Buae MnOy4  peakiuio BeiyT B IpU-CYTCTBUU (HochOopHOit
KHCJIOTBI?

* B yeM cyniHocTh XpomMarorpaduueckoro MeTo1a aHaau3a?

»  Kiaccudukaius BUI0B U pa3HOBUIHOCTEH XpOMAaTOrpapuueckoro MeTo1a: o MeXaHu3My
pacripeielieHus BelleCTBa MEX Ty ABYMs (azaMu — MOJIEKYJIsIpHast Xpomarorpadus u
XeMOCOPOLMOHHAS; 110 TEXHUKE OCYILECTBIEHUS XpOMaTorpapuueckoro mporecca B
3aBHCUMOCTH OT HAIIPABICHUS JBMXKEHUS TTOABIKHON (ha3bl.

» [IpuHIMIIEI HOHOOOMEHHOW U 0CaI0YHON XpoMaTorpadumu.

* [IpuHOMDOBI pacpeaeTUTeILHON XpoMaTorpagpu.



* [lomydyeHue XpoMaTorpaMM Ha Oymare M UX aHaJu3.

* 3HayeHHe XpoMaTorpauuecKoro MeTo/ja aHaJIn3a B aHAJIMTUYECKON XUMUH.

» [IpuBeaute mpuMepbl MPUMEHEHHS paclpeienTeNbHOI XpomMarorpadguu Ha Oymare ais
paszeneHus OJU3KUX 110 XUMUUYECKUM CBOIMCTBAaM 3JIEMEHTOB U C LIE€JIbI0 aHaIM3a (Hanpumep, Uis
pa3fiesieHusl OpraHMYECKUX COEANHEHUN).

*  @DOTOMETPUYECKHE PEAKIINH, JISKAIME B OCHOBE ONpPE/IECICHUs HUKEIA U Kene3a. Beibop
ONTUMAJIBHBIX YCIOBUN ONPEEIICHUS.

7.2 METOJbI ATOMHOM ONITUYECKON CHEKTPOCKOITUH (KOHTpOIMpYMbIe
komnerenunn OIIK-1,2,3,4,6)

Bomnpocel, n3yuyaembie Ha jeKIun (KOHTPoJupymMbie komnerennun OIIK-1,2,3,4,6)

ATOMHO-3MUCCUOHHBIA MeTOo1. [[puHIIMIIManbHas cxeMa aTOMHO-3MHUCCUOHHOTO CIIEKTPOMETPA.
HcTouyHMKH aTOMU3AIMK U BO30YXACHHS (ATOMU3ATOPbI): STEKTPUUECKHUE Pa3psiabl (IyroBbie, HCKPOBLIE,
MOHM)KEHHOTO JIABJICHMSI ), IUIaMEHA, IJIA3MEHHbIE UCTOUYHUKH (I1a3MOTPOHBI, UHIYKTUBHO CBSA3aHHAs
mia3ma), gasepbl. IX OCHOBHBIE XapaKTepUCTHKU: TeMIIepaTypa, COCTaB aTMOchepbl aTOMU3ATOpa,
KOHIICHTpaLUs 3JIEKTPOHOB.

Meton mnamenHoi potoMerpun. PU3NYECKUE U XUMHUYECKHE MTPOLIECCHl B aTOMHU3aTOpax.
CriekTpanbHble U (PU3NKO-XUMHUECKUE IOMEXH, CIIOCOOBI MX ycTpaHeHus. OCOOCHHOCTH MOTOTOBKH
poObI U €€ BBEICHUS B aTOMHU3ATOPBI Pa3IMYHOro Tumna. KauecTBeHHBIN U KOTMYECTBEHHBINA aHAIN3
ATOMHO-2MHCCHOHHBIM METOIOM. MEeTpOJIOrnyecKre XapakTepUCTUKU U AaHATMTUYECKHE BO3MOKHOCTH.
Bompocsl, n3yyaemblie Ha 1a00paTOpHbIX 3aHATHAX (34aca)

[TnameHHO-poTOMETpHUYECKOE OIIpEe/IEHIE HATPUS U KaJIKsl B IPUPOJHBIX BOJIAX METOJIOM
IpagyupOBOYHOTO rpaduka.

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

Bonpocsl, u3yyaemble Ha JeKIMH (KOHTpoupyMble komnerenuuu OIIK-1,2,3,4,6)

[IpuHnunuansHas cxeMa aToMHO-a0COPOIIMOHHOTO CIIEKTpOMETpa. ATOMU3ATOPHI (TJTAMEHHBIE U
HeTutaMeHHbIe). MIcTOUHMKY M3ydeHus (JaMIIbl C MOJIBIM KaTOI0OM, UCTOUHUKH CIUIONTHOTO CIEKTpa,
Ja3epbl), UX XapaKTEPUCTUKHU.

CrektpanbHble U PU3UKO-XUMUYECKUE TIOMEXH, CIIOCOOBI MX ycTpaHeHus. Bo3moxHOCTH,
JIOCTOMHCTBA U HEJOCTAaTKU METO/Ia, €r0 CPABHEHHE C aTOMHO-3MHUCCHOHHBIM METOJIOM.
Mertposiornueckiue XapakTepuCTUKH.

BOITPOCHI, U3YHAEMBIE HA IABOPATOPHBIX 3AHATHUSAX (koHTpOIHpYMBIE
kommnerennuu OIIK-1,2,3,4,6)

ATOMHO-a6COp6LII/IOHHOe OMPCACIICHNUEC MCIU B 3JICKTPOJIUTAX

BOITPOCBHI U3YYHAEMBIE CAMOCTOATEJIBHO (xkouTpoupymslie komnerenuun OIIK-
1,2,3,4,6)

* B gem cocTosAT 0COOCHHOCTH METO/1a IIIaMeHHOH hoToMeTprun?

*  OOBSCHUTE MPUHITUI BOSHUKHOBEHHSI IJITAMEHHO-I)MUCCHOHHOTO CIIEKTpa?

* Or Kakux (paKTOpPOB 3aBUCHUT BETUUMHA AHATUTUYECKOTO CUTHANA B (DOTOMETPHH IJIaMEHH, B
KaKOM BHUJIE €0 MOJIy4aroT?

» Kakue xuMHUYeCKHe 3JIEMEHThI MOKHO OIpeNesITh METOA0M (OTOMETPUHU TIIaMEeHU?



»  Kakumu npeumyiecTBaMu 001a1aeT METO/] INIAMEHHOM (DOTOMETPHH 110 CPABHEHUIO C
XHUMHUYECKHUMHU METOAAMM ?

* Haueprute cxemMy YCTPOMCTBA JIAMITbI C TIOJIBIM KaTOJOM, YKaXKUTE IPUHIUII JCHCTBUSA.

= KakoBa poJib TUIAMEHH MPU aTOMHO-a0COPOIIMOHHBIX ONPEACTICHUSIX ?

* Jloyemy B aTOMHO-a0COPOIIMOHHOM CIIEKTPOPOTOMETPE HE UCIIOJIB3YETCSI UCTOYHHUK CIUIOITHOTO
cBera?

» Kak oxapakTepu30BaTh YyBCTBUTEIHHOCTh aTOMHO-a0COPOIIMOHHOTO ONPEICICHHUS?

=  Jlnsa yero He0OOXOAMMBI CTaHIAPTHBIC PACTBOPHI?

SAIUTA UTHAUBUAYAJIBHOTI'O 3AJJAHUSA U CTAYA KOJIVIOKBUYMA.

BOITPOCHI K KOJUVIOKBUYMY "OIITHYECKHE METO/Ibl AHA/IU3A'" (KOHTpOJMpYyMbIe
komnerenuun OIIK-1,2,3,4,6)

* OO0mure NpUHILHUIIBI ONTHYECKUX METOAO0B aHanu3a. Kimaccudukarus MeToaoB.

*  DJIEKTPOHHBIE CIIEKTPHI MOJEKYJI, UX OCOOEHHOCTH.

* 3aKOHBI MOTJIOIIEHUS 3JIEKTPOMArHUTHOTO U3yYEHHUS.

* (OObenuHeHHbIN 3aKoH byrepa-JlamOepra-bepa, rpanuibl €ro npuMeHEHHUsL.

» Cnenctus u3 00beAUHEHHOTO 3aKOHa. BO3MOXKHOCTE OnpeeneHus AByX OKpa-IIeHHbIX BEIIECTB
IIPU COBMECTHOM NPUCYTCTBUH.

* VcTuHHBIE U KaXYyIUeCs OTKIOHeHUs OT 3akoHa byrepa-Jlambepra-bepa.

*  MonspHblid KO3 PHUIMEHT MOTIOMEHHUS 3JIEKTPOMAarHUTHOTO U3TY4YEHUS — Me-pa
YYBCTBUTEIHHOCTU CHEKTPOPOTOMETPUUECKUX METOI0B. ICTHHHBIE U yC-JIOBHBIE 3HAUEHUS MOJI.
K03 pHIIMEHTA MOTIIOIIEHUSI.

*  XumHueckue ycnoBus oTomeTpuueckoro aHanusa. Bnusuaue pH pactBopa, KOHLIEHTpaILH
peareHTa u zip.

*  @uzuyeckue ycioBus GOTOMETPUUECKOTO aHaIM3a.

* (CnocoObl orpeeneHus] KOHIIEHTPaIUH, UCIIOIb3yeMble B (POTOKOIOPUMETPU-YECKOM aHAIIN3E.

* 3ajauu, pemaemMble MeTo1aMu (POTOMETPUYECKOTO aHaIM3a.

* T'ubpuaHslii XpoMaToHOTOMETPUUYECKUN aHAIU3, €r0 MPUHIUIIBL.

*  CnekTpsl aTOMOB, UX XapaKTEPUCTHKA.

* CyIHOCTh METOJIa SMUCCUOHHON CHIEKTPOCKOIUY TJIaMEHHU.

* [Inams Kak MCTOYHHMK aTOMHU3ALUH U BO30OYKIeHH. XUMUYECKHE PEAKIIUHU B IJIaMEHAX.

* [IpuHuunuagpHas cxema IIaMeHHOTo (OoToMETpa.

* 3ajauu, pemaeMble METo1aMu (OTOMETPUH TIIaMeHU. MICTOUHUKN OIIMOOK.

» CymHOCTh METOJIa aTOMHO-00COPOIIMOHHOTO aHATN3A.

* [IpuHnunHMagbHasE CXeMa aTOMHO-a0COPOLIMOHHOTO aHANIN3A.

* 3ajauu, penraeMble METOJaMH aTOMHO-a0copOLMOHHOTrO aHanu3a. [lorpem-HocTu U orpaHUYeHus
METOJIOB.

IIPUMEYAHHUE: B KOIJIOKBUYM BXOJIMT 3allIMTa 8cex Ta0OPATOPHBIX padOT 1O JaHHOMY pa3eny
Y PEIICHHUE PACUETHBIX 3a/a4.

KYPCOBAS PABOTA (xoutposupymbie komnerenunu OI1K-1,2,3,4,6)

B derBepTOM cemecTpe MpH BBINOJIHEHUM JIAOOPATOPHBIX 3aHATHH TJIaBHOE BHUMAaHHUE YJENSETCS
paCIIMPEHUIO HABBIKOB aHAIMTUYECKOW pabOThl M JaIbHEUIIEMY YCBOEHHUIO (h)YHIaMEHTAIBHBIX OCHOB
AHATATUYCCKOW XUMHH. 3aKITIOYATEIBHBIM JTAIlOM SBISICTCS BBITIOJNHEHUE KYPCo8oU pabomsl —
MPOBEJICHNE KAa4eCTBEHHOTO M KOJWYECTBEHHOTO aHalnM3a o0pasila BelecTBa (CMeCH BEIIECTB),TPOOBI
BOJIbI( BOJONPOBOJHON, MHHEPAIHHOW, MPOMCTOKOB M T.I.).. JlJIsi €ro BBHIMOJHEHUS CTYACHTY IaeTCs
JUTepaTypa M METOAHMKH aHalu3a. TemMbl KypcoBBIX paboT yTBepxknatorcs kadempou. Otder 1o
KypCOBOM paboTe MOKEH CcoJepkKaTh MNOAPOOHOCTH aHalW3a C HAOMIOACHUSMU W 3aMEYaHUSIMU



cryzneHTa.. OTueT paccMaTpuBaeTcs Kak KypcoBas paOoTa, 3aIiuiias ee B ayIUTOPHH CTYACHT OTBEYAET
Ha TEOPETUYECKUE U MPAKTUYECKUE BOMPOCHI.
[Tpu opopmneHnn paboThl JOIKHBI OBITH OTOOPAXKEHBI CIIEAYIOUIHE ITAIIbI:
1. Lenb ucciemoBaHus
2. KauecTBeHHBIH aHanu3 o0beKTa

» Xon u pe3ynpTaThl KAYECTBEHHOTO aHaIN3a, 0(OpMIICHHBIC B BUE TaOJIUIIbI;

* BriBoz 0 XapakTepe aHaIu3upyeMoro oopasua.
3. O630p JUTEpPATYPHI.
B 0030pe nmurepatypsl IPUBOAATCS KOJTUYECTBEHHBIE METOBI OIIPEICIICHUS AaHATU3HUPYEMOTO
o0pa3siia co CChIIKaMu Ha MCIOJIb30BaHHbBIE JIUTEPATYPHBIE HCTOUHUKH.
4. DKciepUMEHTAJIbHAs YaCTh:

* CxeMa KOJIMYECTBEHHOr0 aHAIH3a.

* Pacuet u pe3ynbTaThl B3BELIMBaHUs 00pasla.

* Meronuka pa3noKeHusi 1 pacTBOPEHUS 00pasiia.

* Meronuka TUTPUMETPUUECKOTO ONPEENIEHUS; IPUTOTOBIEHUE PACTBOPOB, CTaH apTHU3A-

1UsT; Pe3yabTaThl TATPOBAHUS; pacUyeT COJICPKAHUSI OIIPEALCIISIEMOrO JIeMEHTa(0B).
5. 3akmouenue. O0001IeHNEe PE3YIbTATOB aHAIU3A.
6. Criucok nureparypsl.
OTtuer paccmaTpuBaeTcs Kak KypcoBas pa0OoTa, 3amiuinas €e B ayJUTOPUM CTYIEHT OTBEYaeT Ha

TEOPETUUECKHE U MTPAKTUUYECKHE BOMPOCHL.

MeToanueckue MAaTepHAJIbI, ONpeaeJasIOIHe INpoueaypbl OLECHHUBAHUA 3HAHHUH
6.Meto eCKHe MaTepHaJjibl, ompeaeasilonue ole ole a 3HA R
YMeHH i, HABBIKOB M (MJIM) ONbITA JeSITeJIbHOCTH:

[Ipyn moaroToBKe K 3K3aMeHY OOydaromuMcs LEIecO00pa3HO HCIMOIb30BaTh MaTepUabl
JEKUHUHA, y4eOHO-METOIUYECKUE KOMIUJIEKChI, HOPMATHUBHbIE JOKYMEHTBI, OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATYPY.

Ha sk3ameH BbIHOCHUTCS Marepuan B oObeMe, IPEeayCMOTPEHHOM paboyeil mporpaMMmon
y4eOHOM AUCIMIUIMHBI 32 CEMECTpP. DK3aMeH TPOBOJUTCS B MMCbMEHHOM / yCTHOU (hopMme.

[Ipu mpoBeneHUM SK3aMeHa B MUCBbMEHHOU (yCTHOI) dopMme, BeAylIMid MpenoaaBaTesb
COCTaBJISICT DK3aMEHAITMOHHBIC OMIIETHI, KOTOPBIC BKIIFOYAIOT B CeOsl: TECTOBBIC 3aJaHUS;
TEOPETUUYECKHE 3a/IaHUS;, 3a/1a4d WA CUTyannu. @opMyIHpoBKa TEOPETHUECKHUX 3aTaHuUs
COBMaZacT ¢ (POpMyJIUPOBKOW TEPEUHsI IK3aMEHAIIMOHHBIX BOIPOCOB, JTOBEIEHHBIX IO
CBeJleHUs OOy4Yaronuxcsi HakKaHyHE dK3aMeHalnoHHOUW ceccun. CopepskaHue BOMPOCOB
OJIHOTO OmjieTa OTHOCUTCS K Pa3IuYHBIM pasfiejaM NporpaMMmbl ¢ TeM, 4TOOBI Ooiiee
MIOJIHO OXBATUTh MaTepraj y4eOHOU TUCITUTIITNHBI.

B aynuropuu, rie npoBOAUTCA YCTHBIM 3K3aMEH, TOJDKHO OJHOBPEMEHHO HAXOIUTHCS HE
Oonee MmIeCTH CTYJAEHTOB HAa OJJHOTO TMPErojiaBarelis, MPUHUMAIOIIETO 5K3aMmeH. Ha
MOATOTOBKY OTBETa Ha OMJIET Ha dK3aMeHe O0TBOAUTCS 40 MUHYT.

[pu poBeeHNN TMCBMEHHOTO K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (MMCBMEHHOT0) 3K3aMEHA BBIPAKAETCS OLIEHKAMU:



Ouenka «omauunon— om 91 oo 100 6annoe — TeopeTHIECKOE COAEPkKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, O€3 TIPO0ETIOB, HEOOXOAMMBIE IPAKTUYECKIE HABBIKH PAOOTHI C OCBOCHHBIM
MarepuarioM chopMrpoBaHbl. Bee pemycMoTpeHHbIE IPOrpaMMoid 00y4deH s yaeOHbIe 3aJaHHs
BBITIOJIHEHBI, KAYECTBO X BBIIOJTHEHUS OLICHEHO YMCIIOM OaIIToB, OJIM3KMM K MaKCUMalbHOMY. Ha
9K3aMEHE CTYZICHT IEMOHCTPUPYET TITyOOKHE 3HAHUS MPETyCMOTPEHHOTO MPOrpaMMOi Matepurara,
YMEET YETKO, JJAKOHUYHO U JIOTHYECKH TTOCIIEZI0BATENIbHO OTBEYATh HA TIOCTABJICHHBIE BOTIPOCHL.

Ouenka «opouton —om 81 0o 90 6an06 — TeOpETUIECKOE COJIEPKaHNE Kypca OCBOCHO,
HE0OXOIMMBIE MPAKTHYECKUE HABBIKU pabOThI ChOPMUPOBAHBI, BBITIOTHEHHBIE yIeOHbIE 3a/IaHHs
coJlepyKaT He3HAYHUTENbHBIE OIMOKU. Ha 3K3aMeHe CTyIeHT IEMOHCTPUPYET TBEP/IOE 3HAHHS
OCHOBHOTO (IIPOrPaMMHOI0) MaTepHalia, yMEET YETKO, IPAMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha MOCTABJICHHBIE BOTIPOCHIL.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TEOPETUUECKOE COJICPIKAHUE
Kypca OCBOCHO HE TIOJIHOCThIO, HEOOXOJUMbIE MPAKTUYECKUE HaBBIKU PaOOThI
c(hopMHUpPOBAaHBI YACTUYHO, BHITIOJIHEHHbIC yueOHBbIE 3aJJaHUsl COJEPKAT rPyObie OLUTUOKHU.
Ha sk3ameHe CTyleHT NEeMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepuania, OTBETHI
HapylleHa I[OCIEA0BaTEIbHOCTD

CoACpKaT HCTOYHOCTH, cinabo APryMmCHTHPOBAHBI,

H3JI0OKCHUS MaTCpualia

Ouenka «neyoosenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPKAHUE
Kypca He 0OCBOCHO, HEOOXOIUMbIC MPAKTHUESCKUE HABBIKK PAOOTHI He C(HOPMUPOBAHHI,
BBITIOJTHCHHBIE YUeOHBIC 3aJaHHS COJIEPIKAT TPYOBIe OITMOKH, TOTIOJTHUTEIIbHAS
camocTosiTeNbHas paboTa HaJl MaTepUaIoM Kypca He TIPUBEIET K CYIIIECTBEHHOMY
TTOBBINICHUIO KAYECTBA BHITIOJHEHUS yIeOHbBIX 3aannii. Ha sk3aMeHe cTyneHT
JEMOHCTPUPYET HE3HAHWE 3HAUNUTEILHOM YaCTH TPOTrPaMMHOTO MaTepuarna,
CYIIIECTBEHHBIC OMMOKHN B OTBETaX Ha BOIPOCH], HEYMEHHUE OPHUEHTHUPOBATHCS B
MaTepuae, He3HAaHNUE OCHOBHBIX MOHATUN JUCITUTITMHBI

Taéauua 7. Pe3yabTaThl 0CBOCHHMA Y4e0OHOM IMCUMILNINHBI, OJJIe:KalIUe POBEePKe

Koo u Buo ouenounozo
Pezynomamut P OcHnoenbvie nokazamenu mamepuana,
obyuenus UHOUKAMOPOE ouenku obecneuusarwujue
(Komnemenyuu) docmudiceHun pe3ynbmamog o0yuenus Dopmuposarue
Komnemenyuu Komnemenyuii
OIIK-1 Cnocoben OIIK-1.1. 3HaTBh: METOAB! BBIABJICHUS | IPAKTUUECKOE
aHaJIM3UPOBATH U Cucrematnsupyer u Hu bopMynupoBaHus | 3aHATHE,
UHTEpHpeTHpoBary | AHAIU3UPYCT aKTyallbHBIX Hay4HBIX | JabopaTopHas
Pe3yIBTaTHI pe3y/IbTaThL npoGieM B 067IaCTH XUMHH | paboTa,
XUMHUYECKHX
XUMHUYECKHX TECTUPOBAHUE,
OKCIIEPUMCHTOB, YMerb: BrinonHenue pabot
9KCIEPUMEHTOB, 6 . KOHTPOJIbHAsI
HaOIr01eHu 1 JaDTIOACHIL, 11O TIOHCKY SKOHOMUHHBIX M| haGora, sk3amen
A M3MEPEHUM, a TaKkKe p ’




U3MEPEHUU

pe3yJIbTaThl 3 PEKTUBHBIX MeToJ10B | TunoBbie
pacieToB CBOMCTB POM3BOJICTBA OLICHOYHBIE
BCILCCTB 1 HAHOCTPYKTYPHUPOBAHHBIX MaTepHuabl A5
Marepuanos KOMIIO3HIIHOHHBIX YCTHOTO OHpoca
MaTepuajioB C 3aJaHHBIMHU | (pazmen S );
CBOMCTBaMHU
TUTIOBBIC
Buaaners: Ompenenenue | TECTOBBIC 3a1aHUS
COOTBETCTBUS (pazmen 5)
HaHOCTPYKTYPHUPOBAHHBIX OneHouyHsbie
KOMITO3UIIMOHHBIX MaTepuaibl AJis
MaTepuajoB C  HOBBIMHU | CAMOCTOSITENIbHOI
CBOMCTBAMM TEXHUYECKOMY | pabOThI (TUIIOBBIE
3aJaHuI0; AHAIW3 TPUYUH | 3a/1a4M pa3zen
HECOOTBETCTBUSA 5.);
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepuagoB  TpeOOBaHUSIM
norpeburens u pa3paboTka
MIpeII0KEHU I o ux
MPEIYIPEKIACHUIO u
yCTpaHEHUIO
OIIK-1.2. 3narb: CTangaprsl, MPaKTUYECKOe
[Tpenmnaraer TTOJIOKCHUSI, UHCTPYKIIUU U | 3aHSATHE,
UHTEPIIPETALHIO ApYyrHe pyKOBOJSAIIHUE 1abopaTopHas
pe3yJILTAaTOB MaTepuabl 1o pabora,
COOCTBEHHBIX TEXHOJIOTHYECKOU TECTUPOBAHMUE,
SKCIICPUMEHTOB U MOATOTOBKE IMPOU3BO/ICTBA KOHTPOJIbHAS
pacteTHO- paboTa, sK3aMeH
TEOPETUIECCKUX YMmerh: AHAJIIN3UPOBATH THIOBEIE
pabor c TOJYHEHHBIC PE3YIBTATEI U | (oo
UCTIOJIb30BaHUEM OMPENENAT: ONTHMANEHKIE | \ ooy 1hy s
TEOPETUIECKUX TEXHOJIOTHYECKHE YCTHOTO OTPOca
OCHOB napameTpsl mporecca (pasmen 5 );
TPaAUIUOHHBIX U npou3BoACTBa Biiagern:
HOBBIX pa3iCiioB HaBBIKAMH MTPOBEICHUS THUIIOBBIE

XUMHUHU

SKCIEPUMEHTA 10 3aJJaHHOU
METOIUKE

TECTOBBIE 3aJJaHUS
(pazmen 5)
OneHouHbIe
MaTepuabl JIJis
CaMOCTOSATEIIbHOMN
paloThI (TUIIOBBIE
3a/1auu pa3zen
5);




OIIK-1.3. 3HaTh: MIPaKTUYECKOE
DopmysUpyer 3aHsTHE,
Ymerb: CocTaBisaTh
3aKIIIOYCHUS U nabopaTopHas
OIMCAaHMsI IPOBOIUMBIX
BBIBOJIBI 110 8 pabora,
HCCIIeIOBAaHUM U
pe3yabTaTaM aHaiau3a TECTUPOBAHUE,
aHAJM3UPOBATh UX
JUTEPaTypPHBIX p KOHTPOJIbHAs
€3yJIbTATHI
JAHHBIX, pesy paborta, 3K3aMeH
COOCTBEHHBIX Bu1azeTh: HABBIKAMH Tunossle
OKCHEPUMEHTANBHBIX | o hopMTeHHs TOKATBHOI OLIEHOYHbIE
Y pacyeTHO- JIOKYMEHTAIHH 110 TofGopy | MATEPHAIBI Juist
TEOPETUYECKUX PAOOT | 1oxHOMOrMIECKIX YCTHOTO OTIpoca
XUMHUYECKON TapamMeTpoB (pazmen 5 );
HaNpaBICHHOCTH
TUTIOBBIC
TECTOBBIC 3aaHUS
(paznmen 5)
OneHouHble
MaTepHabl A
CaMOCTOSTEJILHOM
paboTHI (THIIOBBIC
3aJjauu paszen
5);
OIIK-2 Cnocoben OIIK-2.1. PaGotaer ¢ | 3HaTh: M NOHUMATh pOJIb | IPAKTUYECKOE
HPOBOJIUTH C XUMHUYECCKUMU XUMHYECKHUX  CHCTEM B | 3aHATHE,
codmoneHneM BEIIIECTBaMH C COBPEMEHHBIX nabopaTopHas
HOPM TE€XHUKHU
COOJIOZICHUEM HOPM | MCCIIENOBAaHUAX Kak | pabora,
0€30MacHOCTH
. — TEXHUKA MOBBIIIEHHBIX MCTOYHHKOB | TECTHPOBAHUE,
SKCTIEPHMEHT, 0e301acHOCTH KpPaTKOBPEMEHHBIX KOHTPOJIbHAS
BKJTIOYAst CHHTE3, aBapUITHBIX U | paboTa, FK3aMeH
aHallu3, n3yde- JIOJITOBPEMEHHBIX Tumnosele
HUC CTPYKTYPBI CUCTEMATUYECKUX OLICHOYHBIE
. BO3/ICHCTBUI Ha YeIOBEKa M | MaTepUaIbl IS
CBOWCTB
OKpY>KaloIIyI0 Cpeny; CTHOT'O OIlpoca
BEIIECTB 1 197 HIYX0 Cpeay; Yy p
MaTepHaoB (pasnen 5 );
p ’ OCHOBHBIE HOPMBI TEXHUKHU
HCCICIOBAHNE 0e30MacHOCTH TpH paboTe B | TUIOBBIC
IPOICCCOB € X 71a00pATOPHBIX YCIOBHSIX; TECTOBBIC 33 IaHHsI
ydacTHeM . (pa3men 5)
CIOCO0BI 3aIUTHI
- OneHouHble
NepcoHaga OT BO3MOMKHBIX
p . MaTepHuabl A1
MOCTICICTBUM  XUMHUYECKUX .
A CaMOCTOSITEJIbHOM

aBapuii B  J1abOpPaTOPHBIX

paboTHI (TUIIOBBIC




YCIOBUAX

YmMmerh: OLIEHUBATH
MHOCJIEACTBUS  BO3JIEHCTBUS
Ha  4YellOBeKa  BPEIHBIX,

OINNACHBIX W TOpaXaroInUX
(bakTopoB

Baagernb: HaBBIKAMH
paboTel ¢ XHMHYECKUMU
peakTHBaMu u

(U3HYECKUMHU YCTAaHOBKAMH
C  COOJIOJIEHUEM  HOPM
texHuku 6e3omnacHoctu (Th)
U TpcOOBaHMUH  OXpPaHBI
Tpyla (OT) B
71a00paTOPHBIX YCIOBUSX

3a7a44 pasgen
5.);

OIIK-2.2. [IpoBoauT
CHHTE3 BEIIECTB U
MaTepuaioB pa3HO
TIPUPOJIBI C
HCIIOJIb30BaHUEM
HMEIOIIUXCSI METOINK

3HaTh: MCTOAbI ITOJTYUCHUS,

UICHTHPUKAITTT u
HCCIIeI0BaHUS CBOWCTB
BEILIECTB (Marepualos),
CTaHJapTHHIE METOIBI
o0OpaboTku pe3yJbTaToB
HKCIIEpUMEHTA

YmMmern: MJIAHUPOBATH
HKCHEpPUMEHT Ha OCHOBE
aHamm3a JUTEPATYPHBIX

JaHHBIX, aHaJ'II/ISI/IpOBaTB u
000011aTh
IKCIIEPUMEHTA,

pe3yabTaThl

(hopMyTupOBaTh BHIBOIBI

Baaners: HaBBIKAMHU
IUTAHUPOBAHUS, aHaIM3a MU
00001IeHNsT  pe3yJbTaTOB

IKCIIEPUMEHTA

MPAKTHYECKOe
3aHsATHE,
nabopaTopHas
pa0ora,
TECTHPOBaHUE,
KOHTPOJIbHAS
paborta, sK3aMeH
Tumnossie
OIICHOYHBIE
MaTepHabl s
YCTHOTO OTIpoca
(paszen 5 );

THUIIOBBIE
TECTOBBIC 3aJaHUs
(pa3znmen 5)
OrnieHOUYHBIE
MaTePHAIIBI JIS
CaMOCTOSITEIbHOU
paboThl (TUIIOBbIE
3aJ1aud pas3zel

5.);




OIIK-2.3. IIpoBoaut | 3HaTh: IIPAKTHYECKOE
CTaHJapTHBIC 3aHATHE,
omepaluu s Ymers: BEnomasts naboparopHas
oTpeeeHHs IKCIIEPUMEHTAIIbHBIC pa6oa,
XHUMIYECKOro 1 paboThI 10 ONPECTICHHIO TecTHpOBaHHe,
(bazoBoro cocrasa (U3BNKO-XUMHYECKUX KOHTPOIbHAS
BEIICCTB 1 XapAKTEPHCTHK BEMECTBH | \yors srenamen
MaTepHaioB Ha UX MaTepHuaioB THIIOBEIE
OCHOBE Buiajgers: OLICHOYHBIE
WHCTPYMEHTAIbHBIMU MaTCpHaIbl UL
METOaMHU aHajm3a cocTapa | YCTHOTO OIpoca
U CTPYKTYPHI BEILECTB U (pasnen S );
MaTepHaioB —
TECTOBBIC 3aaHUS
(paznmen 5)
O1eHoYHbBIE
MaTepHalIbl JJIs
CaMOCTOSITEIILHOM
paboTHI (THIIOBBIC
3a7auu paszen
5.);
OIIK-3 Cniocoben OIIK-3.1. 3HaTh: METO/IbI | MPAKTHYECKOE
PUMEHSTh [IpumenseT MaTeMaTHYeCKOro aHalu3a | 3aHsTHue,
pacyeTHo- TCOPETUICCKUC 1 u MOJICJIMPOBAHUS, | JabopaTopHas
HOJySMITMPUHCCKAC | TeopeTHUECKOTO u | pabora,
TCOPETIHCCRAC | MOAEIH NPH PEMICHUH | 5y crepiMeHTATBHOTO TECTUPOBAHHE,
METO/IbI sz[ 3a/1a4 XUMAYECKON HCCIIEOBAHHS KOHTDOTbHAs!
M3Y4YC€HHUs CBOMCTB | HAlIPaBJIICHHOCTHU paboTa, SK3aMeH
BEILECTB U Ymern: MCTIONB30BATE | oo
IIPOIIECCOB C MX OCHOBHEIE 3AKOHBI | o oummre
YYaCTHEM C €CTeCTBEHHOHAYYHBIX MaTepHATH 1A
I/ICHOJ'II)SOBaHI/IfM JMCIUTUIAH ) B | yermoro ompoca
COBPEMEHHOM ] npodeccuoHaTbHON (pasmen 5 );
BBIYUCITUTEITLHON NeSITeIbHOCTH, PUMEHSTDH
TEXHUKU METOABl MaTeMaTHYECKOrO | TUIIOBbIE

aHaJIM3a ¥ MOJICITUPOBAHUS,
TEOPETUIECKOTO 51
3KCHepI/IMeHTaHLHOFO

WCCIe0OBaHus; paboTarh ¢
KOMHBIOTepOM KakK
CpPEICTBOM yIIpaBICHUS

uHpopmanuen

TECTOBBIC 3aaHHS
(pazmen 5)
OueHouHbIe
MaTePHAIIBI JIS
CaMOCTOATEIIbHOMN
paboThI (THUIOBBIE
3aa4u pa3zien




Baagerb:  crocoOHOCTBIO | 5.);
WCIIOJIb30BaTh
nH(pOPMAaLOHHbIE
TEXHOJOTHH JUISI PEIICHUs
TEXHOJOTHYECKHUX 3a/ay I0
W3Y4YECHUIO CBOICTB BEIIECTB
MMaTepuasoB
OIIK-3.2. 3HaTh: OCHOBHBIC 3aKOHBI | IPAKTUYECKOE
Hcnonb3yer €CTECTBEHHOHAYYHBIX 3aHATHE,
CTaHAapTHOE JIACIATUINH B | maboparopHas
[IPOrPaMMHOC npoheCcCHOHATBHON pabora,
obecneyenne mpu JESATCIIEHOCTH TECTUPOBAHUE,
pellIeHnH 3a1a4
¥ KOHTPOJIbHAS
XHUMHYCCKOU Ymern: METO/IbI
pabora, sK3aMeH
HallpaBJICHHOCTH MaTeMaTU4ECKOTO
Tumnossie
MOJICTTUPOBAHUS U 170:¢
ACTHP APYE OILICHOYHBIE

CTaHJAPTHBIX IIPOrPAMMHBIX
MIPOYKTOB
CBOJCTB BEILECTB

Opy  aHaiuse

Baagerb: cTaTUCTUYCCKUMU
METOZaMHU 00paboTkH
AKCIIEPUMEHTAIBHBIX
JTaHHBIX IS
TEXHOJOTHUECKUX
MPOIIECCOB TP
3a7a4
HaIpaBJIEHHOCTH

aHaJIi3a

pelIeHnn
XAMHUYECKON

MaTepHaIbl s
YCTHOTO OTpoca
(pazmen 5 );

TUTIOBBIC
TECTOBbIE 3aJaHUS
(paznmen 5)
OreHovHbIE
MaTepHAIIBI JJIS
CaMOCTOATEIIbHOMN
paboThI (TUIIOBbIE
3aa4u pas3zen
5.);

OIIK-3.3. [IpoBoaut

HCCIIEIOBaHUS
CBOMCTB BEIIECTB U
MaTepuasoB C
HCIOIb30BaHUEM
Hay4HOT'O
o0opyoBaHUS

3HATb: OCHOBHBIE
METOIVKHY aHaJIN3a CBOVCTB
BEIIECTB, 00JIaCTH
MIPUMEHEHHUSI Pa3InYHbIX
METOOB.

YmMmers: [logbupats B
3aBUCHMOCTH OT
0c00EHHOCTEeH pelraeMbIX
3a71a4 METO/IbI
HUCCIIEIOBAHUS CBOMCTB
BEILECTB

Baagern: HaBbIKaMU
MPOBEICHUS UCCIIEIOBAHUI

MPaKTUYECKOE
3aHsTHE,
nabopaTopHas
pa0ora,
TECTUPOBAHUE,
KOHTPOJIbHAs
pabota, sK3aMeH
Tumnossie
OIICHOYHBIE
MaTepHaTbl s
YCTHOTO OTpoca
(pasnen 5);

THIIOBBIC




HAayYHOM 000PYZOBaHHH IO
U3BECTHON METOJIUKE

TECTOBBIC 3aJaHHS
(paznmen 5)
OueHouHble
MaTepUabl IS
CaMOCTOSITEIIbHOM
paboTHI (THIIOBBIC
3a71auu paszen

5.);
OIIK-4 Cnocoben OIIK-4.1. 3HaTh:  MaTEMaTHYECKUM | IPAKTUYECKOE
TUTAHUPOBATh Hcnonp3yer 0a3oBble | ammapar, HEOOXOIUMBIH IS | 3aHSATHE,
pabOThl XUMHUYECKOW | 3HAHUSI B 00JAaCTH | pelICHUs nabopaTopHas
HAINPaBJICHHOCTH, U | MATEMATHKH U | mpodecCHOHANBHBIX 3a/1a4 B | paboTa,
00pabaThIBaTh U bu3MKH npu | odaacTu XUMHAU U | TECTUPOBAHHE,
UHTEPIIPETUPOBATh | IUNIAHUPOBAHUU PalbOT | MaTepUATIOBEACHUS, KOHTPOJIbHASI
HOJyYCHHBIC XHUMHUYECKON OCHOBHBIC  TEOpETHYECKHE | paboTa, IK3aMeH
pe3yIabTATHI C HAIpPaBICHHOCTH MOJIOKCHHUSI  CMEXHBIX ¢ | THIIOBBIC
UCIIOJIb30BaHUEM XUMHUCH OILICHOYHbBIE
TEOPETUICCKUX €CTeCTBEHHOHAYYHBIX MaTepHaIbl s
3HAHUH U JUCUUTUIAH YCTHOTO OIpoca
NPaKTUYECKUX (pazmen 5 );
HABBIKOB PEIICHUS
MaTeMaTHYECKUX U y . THITOBbIC
MeThb: peliaTh THIIOBbIC
dUBIeCKIX 38184 - - . TECTOBBIC 3aJ[aHUS
yueOHbIe 3ama 0 (paszen 5)
OCHOBHBIM pasnenam | oo oue
MaTeMaTHK! 1 | varepuans o
€CTeCTBEHHOHAYYHBIX CAMOCTOSTEILHOI
JMCHHTUIAH paboThI (TUIIOBBIE
3a71auu paszen
5.);
Baaners: HaBBIKAMHU
WCIIOJIb30BAHUS
TEOPETHYECKUX OCHOB
6a30BbIX pas3zenoB
MaTeMaTHKH u
€CTECTBEHHOHAYYHBIX
JUCHUIUIMH TP PEIICHUH
KOHKPETHBIX XHMHUYCCKUX M
MaTepUAIOBEUCCKUX 3a/1a4
OIIK-4.2. 3HaTh: TCOPETUUYECKUE U | IPAKTUYECKOE
OGpabaTeiBaeT METOIOJOIMYECKHE OCHOBBI | 3aHSTHE,




JTAaHHBIE C
HCIIOJIb30BaHUEM
CTaHI[apTHBIX
crmoco6oB
anpPOKCUMAITUU
YUCIEHHBIX
XapaKTePUCTHK

CME KHBIX C XUMHEN
MaTEMATHYECKUX "
€CTECTBEHHOHAYYHBIX

JUCHUIIIIMH H CII0cO0OBI MX

HCIIOJIBb30BaHMUA IIpu
PEIICHUU KOHKPECTHBIX
XHUMHUYCCKUX n

MaTCpruaJIOBCIYCCKUX 3a0a4

YMmerh: ONpeAcsaTh
HEe00XO0IUMOCTh
MIPUBJICYCHUS

JOITOJIHUTCIIBHBIX 3HAHUH U3

CIICIHUAJIbHBIX pa3aciion
MaATCMAaTHUYCCKUX n
C€CTCCTBCHHOHAYYHBIX

JUCLUUIUIMH U pelIeHus
npodeccnoHalbHBIX 3a7ad,
MIPUMEHSATH MOJIyYeHHBIE
TEOPETUUECKUE 3HAHUS U
MAaTeMaTUYeCKUd  amnmapar
JUIS CaMOCTOSTEIIBHOTO
OCBOCHMS CIIeIIMATbHBIX
pazzenos

€CTCCTBCHHOHAYYHBIX

MaTEMAaTUKU H

JUCLHUIUIMH, HEOO0XOIUMBIX
B npodeccuoHaIbHON
JEATENIBHOCTH, IPUMEHSATH
3HaHUS ~ MaTeMaTHKH |
€CTECTBEHHOHAYYHBIX

JUCHUIUIMH JJI aHaiu3a |

o0paboTku pe3yJbTaToB
XUMAYECKHX
HKCHEPUMEHTOB

Baaners: HaBBIKAMH
WCTIOJIh30BAHUS
TEOPETUIECKUX OCHOB
6a30BbIX pa3ienoB
MaTeMaTHKU u
€CTECTBEHHOHAYYHbIX

TUCIUIUIMH Tpu 00paboTKe
JTAHHBIX XUMAYECKUX

OKCIICPUMCEHTOB

nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tumnoseie
OILICHOYHbIE
MaTepuaibl AJis
YCTHOTO OTIpoca
(paznen 5 );

TUTIOBBIC
TECTOBBIC 3aJaHHSI
(paznmen 5)
OrneHouHbIe
MaTepUabl JJIs
CaMOCTOSITEIILHOM
paboTHI (THIIOBBIC
3a]1auu paszel
5.);




OIIK-4.3.
NHutepnpetupyer
pe3yabTaThl
XUMHYECKHUX
HaOJII0IeHUI ¢
HCIIOIb30BaHUEM
(hU3UYECKUX 3aKOHOB
Y MPEJICTaBICHUI

3HaTh: OCHOBHBIE

TCOPCTUUCCKHUEC ITOJIOXKCHUA

H THIIOBBIE METO/IBI
pertieHus 3aJa4 us3
OTIENBHBIX  CIELHAIbHBIX
pazenoB  MaTEeMaTUKH W
€CTECTBEHHOHAYYHBIX
JHACIHUATUTHH

YMmerh: MPOBOJAUTH

KOPPEKTHYI0 MOJIU(UKAINIO

Mojenein u METOJIUK
00paboTKu JTAHHBIX
AKCIIEPUMEHTA, IPABUIBHO
OTIPENIETIATh 00J1acTh
MIPUMEHUMOCTH

HCIIOJIB3YCMbIX MECTOJJUK

Baanern: HaBBIKAMH
HCIIOJIb30BaHHUS
B3aNMOCBA3U
TEOPETUUECKHUX 51
METOJIOJIOTHYSCKHX  OCHOB
CMEIKHBIX c XHUMHEH
MaTeMaTHYEeCKUX n
€CTCCTB GHHOHaquLIX

AUCHMIUINH, IIpU PCIICHUN

MPaKTUYECKOE
3aHATHE,
naboparopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAsI
pabora, sK3aMeH
Tumnoseie
OILICHOYHBIE
MaTepUabl IS
YCTHOTO OIpoca
(paznen 5 );

TUTIOBBIC
TECTOBBIC 3aJaHHUSI
(paznmen 5)
OrneHouHbIe
MaTepHaIbl s
CaMOCTOSITEIILHOM
paboTHI (THIIOBBIC
3aa4u pa3zaen
5);

KOHKPETHOW  XMMHYECKOU

WM MarepuanoBeIYeCKOU

3a/1aun
OIIK-5 Cniocoben OIIK-5.1. 3HaTh: OCHOBHBIE | TPAKTHYECKOE
HCITOJIb30BaTh Hcnonb3yer WCTOYHUKA  UHGOpMAIUU | 3aHATHE,
CYILLECTBYIOILIHE coBpemeHHbIe [T- JUISL peleHus 3aja4u | nabopaTopHas
MporpaMMHbIe TEXHOJIOTHH TPU npodeccuoHanbHON  cdepsl | paboTa,
MPOJIYKTHI U cbope, aHanuse, JeSATEIbHOCTH, OCHOBBI | TECTUPOBAHHUE,
uH(pOpPMaIMOHHBIE o0OpaboTke u MH(OPMAITMOHHBIX KOHTPOJIbHAS
0a3bl TAHHBIX JJIS MpEeACTaBICHUHI TEXHOJIOTHH, OCHOBHBIE | paboTa, 9K3aMeH
PELICHUA 3a1a4 I/IH(I)OPMaHHI’I BO3MOXHOCTH MW IIpaBUJIa Tumnossie
MpOPECCHOHATBHON | XUMHUYECKOTO paboThl €O CTaHIAPTHBIMH | OIICHOYHBIE
JEATEIBbHOCTH C npohuIs MIPOrPaMMHBIMH MaTepuabl 1Jis

Y4ETOM OCHOBHBIX
TpeOoBaHUt
UH(POPMALIMOHHOM

MPOAYKTAMH TIPU PEIICHUH
npodeccnoHaNbHBIX 33724

YCTHOTO OTpoca
(pazmen 5 );

THIIOBBIC




0€30I1aCHOCTH

Ymers: IIPOBOJUTH

IIEpBUYHBII IIOUCK
uHbOpMAMU ISl pEIICHUS
npodecCHOHANBHBIX 33734,
IIPUMEHSTH CTaHapTHOE
IIporpaMMHOE oOOecrieueHue
P PELIEHUM XUMHYECKHX
u MaTEpHUATIOBETYECKUX

3aaad, npu IIOATOTOBKE

HAayYHBIX MYOIUKAMA U
JOKJIaJI0B

Baapners: HaBbIKAMU
paboTel ¢ HayYyHBIMU U
00pa3oBaTenbHBIMU
MopTajgaMu, 0a30BBIMU
HaBBIKaMU PUMCHCHUS
CTaH/IapTHOIO
MIPOrPaMMHOTO
obecrnieueHus TUISE
00paboTKH pe3yiIbTaToB
HCCIIEIOBAHUI u
MIpeICTaBICHUS 170:¢

Hay4HOMY COOOIIECTBY

TECTOBBIC 3aJaHHS
(paznmen 5)
OueHouHble
MaTepUabl IS
CaMOCTOSITEIIbHOM
paboTHI (THIIOBBIC
3a71auu paszen
5.);

OIIK-5.2.
Co0broaeT HOpMBI
MH(}OPMALIMOHHON
0€30MacHOCTH B
npodecCuoHATBHON
JeSTeTbHOCTH

3HaTh:
IIOUCKa

METOO0JIOTHIO
Hay4HOU 5
TEXHUYECKON uHpOopManuu

B cetu UHrepHer wm
CTIETINATM3UPOBAHHBIX
0asax JaHHBIX OCHOBHBIE
MIPUEMBI paboThI co
CHEeLUANTN3UPOBAHHBIM
IPOrpaMMHBIM
obecrieyeHnemM npu
MPOBEICHUU TEOPETUICCKUX
pacuetoB U oOpaboTke
AKCIEPUMEHTATHHBIX

JTaHHBIX

YMerb: NIpPOBOOUTH ITOMCK

HAYYHOH M TEXHUYECKOM

MPAKTHIECKOE
3aHATHE,
nabopatopHas
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
paboTa, SK3aMeH
Tumnossie
OIICHOYHBIE
MaTepuabl 1Jis
YCTHOT'O OTIpoca

(pazmen 5 );

THIIOBEIC
TECTOBBIE 3aTaHUS
(pazmen 5)
O1eHOYHEIC
MaTepHuabl st




uHpOopMaIu C
UCIIOJB30BAHUEM OOIIUX |
CTHELMATN3UPOBAHHBIX  0a3
TAHHBIX

NPHUMCHATH
CIIELUATN3UPOBAHHOE
IIPOrpaMMHOE OOecreueHue

npu MPOBEICHUHU
TEOPETUYECKUX PACUYCTOB H
00paboTke
AKCIIEPUMEHTATBHBIX
TAHHBIX

UCIIOJIb30BATh
CICIUATM3UPOBAHHOC

IIpOrpaMMHOE OOecreyeHue

npu MIPEJICTABICHUH
pe3yIbTaToOB paboThI
npodeccnoHaTbLHOMY
COOOIIECTBY

Baanern: HaBBIKAMH
MIPUMEHCHHUSI
CHEIIMATU3UPOBAHHOTO
MIPOTrPAMMHOTO

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

CaMOCTOSITEIIBHOU
paboThI (TUIIOBBIE
3a7a4M paszen
5.);

MPaKTUYEeCKOe
3aHsATHE,
nabopaTopHas
pa0ora,
TECTHPOBaHUE,
KOHTPOJIbHAS
pabota, FK3aMeH
Tumnossie
OLICHOYHBIE
MaTepHabl 15
YCTHOTO OTIpoca
(pasnen 5);




TUTIOBBIC
TECTOBBIC 3aaHHS
(paznmen 5)
OueHouHbIe
MaTepHaIbl s
CaMOCTOSITEIILHOM
paboTHI (TUIIOBBIC
3a71auu paszen

5.);

OIIK-6 Cniocoben
IPEICTABISATh
pe3yJbTaThl CBOCH
paboThI B yCTHOW U
MUCbMEHHOU (hopme
B COOTBETCTBHH C
HOpMaMH |
NpaBUJIaAMH,
NPUHATHIMU B
po(hecCHOHATELHOM
coo0IIecTBE

OIIK-6.1.
[Ipencrasisier
pe3ynbTaThl paboThl B
BUJE  OTYeTa IO

CTaHJApTHOU opme

3HaTh:
COBPEMEHHOTO
JUTEPATYPHOTO

HOPMBEI
pYCCKOTro

S3bIKA,
OCHOBHBIE MOJIOKCHHS
(GyHKIMOHATILHON
CTHIIUCTHKH, npaBuia

IMOATOTOBKH PCYH

Ymersn: aHAIIM3HUPOBATh

pedb B HOPMATHBHOM
acIieKxTe, MIOJIb30BaThCS
UH(POPMATUBHO-

CIIPAaBOYHOM  JIMTEPATYPOH,
OpPraHU30BBIBAThH CBOIO
pedeByro JesITeIbHOCTD
aJIeKBaTHO CUTYalHusM
OOLIEHHS] B COOTBETCTBUU C

JIUTEpPaTypHON HOPMOM

Baaners: HaBBIKAMH
MPOAYLIUPOBAHUS B
COOTBETCTBUU c
JINTEPATYPHOU HOPMOI1
TOYHOMH, JIOTUYHOMH,
BBIPA3UTEIBHOM  pEYd B
YCTHOM H  NHMCBMEHHOM
bopmax npu

CaMOCTOATEIIBHOM pELICHUN
KOHKPETHOU
KOMMYHHKATUBHOH 3aJ1a41

MIPAKTHYECKOe
3aHATHE,
nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tunossie
OILICHOYHBIE
MaTepuaibl AJs
YCTHOTO OIpoca
(pasnen 5);

TUTIOBBIE
TECTOBBIE 3aJaHUS
(paznmen 5)
OrneHouHbIE
MaTepHAIIBI JJIS
CaMOCTOATEIIbHOMN
paboThI (TUIIOBLIE
3aa4u pa3zien
5.);

OIIK-6-2.
IIpencrasnser
uHpopmaruio
XUMHUYECKOTO

3HaThb: 00MTyIO
XapaKTePUCTHKY TpoIiiecca
cOopa, mepenaym,
00pabOTKH M HAKOTUICHUS

MPAKTUYECKOE
3aHsTHE,
nabopaTopHas
pabora,




COJIepKAHUS C nH(pOpMaIINY; - TEXHOJIOTHH | TECTUPOBAHUE,
y4€TOM TPEOOBaHUN | 0OpabOTKM TEKCTOBOM U KOHTPOJIbHAS
Oubanorpapuueckoil | rpaduueckoii nabopmarmu; | pabora, SK3aMeH
KyIbTyphl - OCHOBBI HH(POPMALIMOHHOM | THIOBBIE

0€30I1aCHOCTH. OLIEHOYHbIE

MaTepHabl A
YMeTb: paboTarth B
YCTHOTO OIIpoca

Ka4yecTBE MOJIb30BATEIIS (pasmen 5 );

[IEPCOHAIBHOTO

KOMIIbIOTEPA, UCIOJIb30BaTh | TUIIOBbIE

BHEIIIHNUE HOCUTEIH TECTOBBIE 3aJaHUs

nHpopManuu 111 oOMeHa (pazmen 5)

JTAHHBIMUA MEXITY OueHouHbIC

MalllMHAMH, CO3/IaBaTh MaTepHabl s

pe3epBHBIC KOIMH, QPXUBBl | CAMOCTOSITEIBHOM

JAQHHBIX U IIPOTpaMM, paboTh! (TUIIOBbIE

paloTaTh C IPOrpaMMHBIMH | 3a/1a4M pa3ien

cpencTBamMu oOIIero 5.);

Ha3zHayeHus; - paboTaTh B

JIOKAJIbHBIX U TI00aJIbHBIX

ceTsix OBM. - npuMeHaTh

CTaHJApTHBIE IPOTPAMMHBIE

CpeZcTBa MOIY4YeHUs,

XpaHEeHus U nepepaboTKu

nH(popMaLnH.

Baaners: HaBbIKaMH

MIPUMEHEHHS CTaHIAPTHBIX

MIPOrpaMMHBIX CPE/CTB B

o0nacti UH(OPMAIIMOHHOMN

6e30macHOCTH
OIIK-6.3. 3HaTh: KYJIBTYPOH | IPAKTHYECKOE
ITpencrasnser MBIIUICHHUA; - IpHEMaMHM | 3aHATHE,
pe3yJIbTaThl PAOOTHI B | penienus KOHCTPYKTUBHOTO | JabopaTopHas
BUJIC TE3UCOB auanora; -  MeToAamu | paboTa,
JIOXJIaj1a Ha PYCCKOM | 66 1m1e st uH(pOpMaIuy; | TECTUPOBAHUE,
Y aHTJINHCKOM SI3BIKE
B COOTBETCTRIIN ¢ BUJBl JICTIOBOTO OOIIEHHS | KOHTPOJIbHAS
HOPMaMH U (myOnuyHBbIE BBICTYIJIEHUS, | paboTa, IK3aMeH
NpaBUIaMH, MEPEroBOphl,  TpoBeneHHe | TUTIOBEIE
IPUHSTHIME B COBEIIAHUH, JIeTIoBast | OLICHOYHBIE
XUMHYECKOM NEPenucKa,  DJIEKTPOHHbIE | MaTepUaIbI IS
cooOmiecTBe KOMMYHHUKAIlMM) W HUX | YCTHOTO OIpoca

0COOEHHOCTH (pazmen 5 );

YmMmern: OCYILECTBIISATH | TUIIOBBIC

IIOCTAaHOBKY LIEJIEH; - BECTH

TCCTOBBIC 3aJaHUA




KOHCTPYKTUBHBIA WOl U
OTCTanBaTh coOCTBEHHOE
MHCHUC, OHpeI[eJISITB BUO
JIEJI0OBOTO 0oO0IIEeHHS B
YIPABJICHUYECKOW CUTYaAIlUH

(paznmen 5)
OueHouHble
MaTepUabl JJIs
CaMOCTOSATEIIbHOMN
paboTHI (TUIIOBBIC
3a71auu paszen

Baanern: KYyJIbTypOU 5.);

MBILUICHHS,; -

COBPEMEHHBIMU

KOMMYHHUKAI[MOHHBIMU

TEXHOJIOTUSIMH; CrIoco0amMu

BbIOOpa  BHJA  JIEIOBOrO

OOLIEHMSI B YIIPABJIEHYECKOM

CUTYyaluu
MPAaKTUYECKOe
3aHsATHE,
nabopatopHast
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAs
pabora, sK3aMeH
Tumnossie
OLICHOYHbIE

MaTepuabl s
YCTHOTO OTpoca
(pazzmen 5 );

TUTIOBBIC
TECTOBBIE 3aJJaHUs
(paznmen 5)
OueHouHble
MaTepuabl s
CaMOCTOATENIBHOMN
paboThI (TUIIOBLIE
3aa4u pa3zaen

5);

Pe3ynoma
mol
00yuenusn

(Komnemen

OcHoséHble noxkazamenu OUECHKU

pe3yibmamog ooyuenus

Buo ouenounozo mamepuana,
obecneuusarowue
dopmuposanue komnemenyui




uuu)

OIIK-1.
Cnocoben
aHAJM3UPOB
aTh U
UHTEPIPET
HUpOBaTh
PE3YIIbTATHI
XUMHYECKH
X
DKCIIEPUME
HTOB,
HaOJIFOIeHU
Hu
M3MEpPEHUI

3HaTh:

-ME€TOAbI IJIaHUPOBAHUA 9KCIICPUMCHTA,

IIOCTPOEHHUS MOJIENIEN U3y4aeMbIX OOBEKTOB

-METOAbI CUCTEMATU3AIIUN U aHAJIM3a PE3YJIbTATOB

XUMUYECKOTO  JKCIEPUMEHTa,  HaOJIIOJCHUM,

U3MEpPEHUI, a TaKkke pe3yJbTaTOB pacyera

CBOICTB BEILIECTB U MATEPHUAJIOB.

MPAKTHYECKOE 3aHSTHE,
naboparopnas pabora,
TECTHUPOBAHUE, KOHTPOJIbHASI
pabora, FK3aMeH
TuoBbIe OLIEHOYHBIE MATEPUAITBI
JUISL yCTHOTO ompoca (pazzaen S );

TUIIOBBIC TECTOBBIC 3aIaHUS
(pazmen 5)

YMmers:

-IJIAHUPOBATH IKCIIEPUMEHT Ha OCHOBE aHaJIHN3a
JUTEPATYPHBIX JaHHBIX, aHATU3UPOBAThH U
000011aTh pe3yNbTaThl SKCIIEPHIMEHTA,

(bopMyIUPOBaTh BHIBOIBI

-UHTCPIPECTUPOBATH PE3YJIbTATHL COOCTBEHHBIX
OKCIICPUMCHTOB U PACUCTHO-TCOPCTHUCCKUX
pa60T C UCIIOJIb30BAHUCM TCOPECTUUCCKHUX OCHOB
TPAAUIUOHHBIX U HOBBIX pa3acjioB XUMHUHU

OueHouHBIE MaTepUaiIbl A
CaMOCTOSITENIbHON pa0OThI
(TUMOBBIE 3a/1auu pa3zen S.);

Bormpocs! k koimokBuyMam 1.2.3 u
10 TeMaM KOJINYECTBEHHOIO
aHaJM3a

TUIIOBBIE OLICHOYHbIE MaTEpUAIIbI K
caMonpoBepke(pazden 3.)

Braners:

-HaBbIKAMH JIAaHUPOBAHUS, 00001IeHUs
pe3yabTaToB

aHaJIM3a JIUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX
DKCIIEPUMEHTAIBHBIX U PACYETHO- TEOPETUYECKHUX
paboT XMMHUYECKOM HaIllpaBI€HHOCTH




OIIK-2.
Cnocoben
MPOBONTH C
coOII0ACHHEM
HOPM TEXHUKH
0€e301macHOCTH
XHUMHYCSCKHI
9KCTICPUMEHT,
BKJIIOYas
CHHTE3,
aHam3,
U3y4CHUE
CTPYKTYpHI U
CBOMCTB
BEIECTB U
MaTepHaJioB,
HCCIIENOBaHHUE
MIPOIIECCOB C
WX y9acTHEM

3HATh:

-OCHOBHBIE TIpaBWJIa TMPOBEACHHUS XHMHUYECKOIO
HKCICPUMEHTA C COOJIFOJIEHHEM HOPM TEXHUKH
0C30IMacHOCTH,  BKJIIOYAs

CHUHTE3,  aHallu3,

HU3y4eHUE CTPYKTYpbl M CBOMCTB BELIECTB H
MaTEpHUAJIOB, HCCIEI0BAaHUE IPOLECCOB C HX

y4acTUeM
YMeTh:

-CUHTE3MPOBATh BEUIECTBA U MAaTEPUAJIbl pa3HOU
MPUPOBI C HCIIOJIB30BAHUEM UMEIOIIUXCS
METO/IUK,

-IIPOrHO3UPOBATH PAa3BUTHE U OLICHKY aBapUMHBIX
CUTYalMH C MO3ULUI METOIOJIOTMHU PHUCKA.

Baaagern:

-MCTOAaMH IIPOBCACHUA CTAHAAPTHBLIX OIICpalu
1 onpCACICHUA XHUMHYCCKOIoO H (1)a3OBOl"O
COCTaBa BCUICCTB U MATCPHAJIOB HA UX OCHOBC.

MPAaKTUYECKOE 3aHSATHE,
naboparopHas paboTa,
TCCTUPOBAHNEC, KOHTPOJIbHAA
pabota, FK3aMeH

TumoBkie OLIEHOYHBIE
MaTepHalIbl JJIsl YCTHOTO OIpoca
(pazmen 5 );

TUIIOBBIC TECTOBBIC 3aIaHUS
(pazmen 5)

O1ieHOUHBIC MaTePHAIbI JIJIS
CaMOCTOSITEIILHOU Pa0OTHI
(TUMoOBBIE 3a/1aUu pa3zien S.);

Bormpocs! k koimokBuymam 1.2.3
U 110 TEMaM KOJIMYECTBEHHOTI'0
aHaJM3a

TUIIOBBIE OLICHOYHbIE
MaTepuaibl K
caMompoBepKe(pazoen 3.)




OIIK-3.
Cnocoben
MPUMEHSATD
pacyeTHo-
TeopeTHyIec
KHUe
METOIbI
IS
U3y4YeHUs
CBOMCTB
BEIIECTB U
MIPOIIECCOB
C UX
Y4aCTHEM C
HCIIOJIL30Ba
HHEM
COBpPEMEHH
on
BBIYMCIIUTE
JILHOM
TEXHUKHU

3HATh:

- TCOPETUUYCCKUE U TOTYOMIIMPHUICCKUEC MOACIIN
IIpu pCUICHUH 3a1a4 XHUMHYSCKOHN
HaIpaBJICHHOCTH

YMmeTh:

-UCII0JIb30BaTh CTAHAAPTHOC IIPOTrpaMMHOC
obecneyeHne IIpU pCUICHUH 3aJ1a4d XHUMHYECKOM
HaIIpaBJICHHOCTHU

Baanern:

-OCHOBHBIMHU METOJIaMH PEIICHHS 3a/1a4
XUMHUYECKOH HAIpPaBJICHHOCTH C HCIIOJIb30BAHHEM
CIEIUAI3UPOBAHHOIO ITPOrPAMMHOTO
obecneyeHus

OIIK-4.
Cnocoben
TUTAHUPOBA
Tb pabOTHI
XUMHYECKO
i
HarpasjieH
HOCTH,
o0OpabatbiB
aTh U
UHTEPIIPET
UpOBaTh
MOJTyYEHHBI
e
Pe3YIIBTATHI
c
UCIIOJIb30Ba
HUCM

3HaTh:

-CIIOCOOBI HHTEpIIpETALNH pe3yJbTaToB
XUMHUYECKHX HaOJIOJCHUH C MCIIOJIb30BaHHEM

(1)I/I3I/I‘IGCKI/IX 3aKOHOB H Hpe,[[CTaBJ'IeHI/Iﬁ

MPaKTUYECKOe 3aHSATHE,
nabopaTopHas pabora,
TECTUPOBAaHUE, KOHTPOJIbHAS
paborta, FK3aMeH

THIOBBIE OLIEHOYHBIE MAaTEPUAITEI
JUISl yCTHOTO ompoca (pazoen S );

TUIIOBBIE TECTOBBIE 3a/1aHUS
(paznmen 5.)

OneHo4HbIE MaTEepUANBbI IS
CaMOCTOSITENIbHON pabOoThI
(TUMoOBBIE 3a/1auu pa3aen S.

TUIIOBBIC OIICHOYHBIC MaTCpHUaJibl K
CaMOCTOSITEIIbHOU paboTe(paszoden
5.)




TeOpeTUYEC
KNX 3HAHHUH
u
MPaKTUYECK
NX HAaBBIKOB
penieHust
MaTeMaTHd
E€CKUX U
dusznyecku
X 3ama4

YMmerh:

-06pa6aTbIBaTb JaHHBIC C HCIIOJIB30BaHHUEM
CTaHAApPTHBIX cIoco0oB AllIIpOKCUMaIu
YHUCJICHHBIX XapPaKTCPHUCTHUK

PAKTHYECKOES 3aHsTHE,
naboparopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHASI

pabota, FK3aMeH
THUIOBBIE OLIGHOYHBIC MAaTEPUAITBI
JUISL yCTHOT'O ompoca (pazoen 5);

TUTIOBBIC TECTOBBIE 3a/1aHus
(pazmen 5)

OneHouyHble ~ MaTepUAIBl  JUIS
CaMOCTOSITEIILHOM paboTHI

(THTOBBIC 3a/1aUN pa3aen S);

npUMEpHble  TeMbl  pedeparos
(pa3men 5);

THUITOBBIC OLICHOYHBIC MaTCpUaJIbl K

Baagern:

-0a30BBIMM 3HAHUSAMM B OOJIACTH MaTEMaTHKU U
Gu3uKN NpU MIAHUPOBAHUM PabOT XMMHUYECKOH
HalpaBIEHHOCTH

MIPAKTHIECKOE 3aHSTHE,
nabopaTopHas pabora,
TECTUPOBaHUE, KOHTPOJIbHAS

paboTa, FK3aMeH
TumnoBble OIEHOYHBIC MAaTEPHAIBI
JUJIsl yCTHOTO ompoca (pazoen 5);

THUIIOBBIC TCCTOBLIC 3aJaHus

(paznmen 5)
OneHouHble  Marepuainbl A
CaMOCTOSITEIIBHOU paboThI

(TUMOBBIE 3a/1aUN pa3aen S);

IpUMEpHblE  TeMbl  pedepaToB
(pa3men 5);

THUIIOBBIC OIICHOYHBIC MaTCpUaJibl K




OIIK-6.
Crniocoben
MPEICTABIIS
Th
pe3ynbTaThl
CBOEH
paboThI B
YCTHOU U
MUCBMEHHO
it popme B
COOTBETCTB
WU C
HOpMaMU U
paBUJIaMH,
MPUHITHIMU
B
npodeccuo
HAJTBHOM
co00111eCTB
e

3HATD:

-CIIOCOOBI npeaACTaBJICHUA PC3YJIbTATOB pa6OTBI B

BUJE OT4eTa MO CcTaHgaptHoii ¢Qopme B

COOTBCTCTBHUH C HOpMaMH u IpaBuJIaMH,

NPUHATBIMHU B IPO(HECCHOHAIIBEHOM COO0IIeCTBE

PAKTHYECKOES 3aHsTHE,
naboparopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHASI

pabota, FK3aMeH
THUIOBBIE OLIGHOYHBIC MAaTEPUAITBI
JUISL yCTHOTO ompoca (pazoen 5);

TUTIOBBIC TECTOBBIE 3a/1aHus
(pazmen 5)

OneHouyHble ~ MaTepUAIBl  JUIS
CaMOCTOSITEIILHOM paboTHI

(THTOBBIC 3a/1aUN pa3aen S);

PUMEpPHBIE pedeparoB

(pazmen S);

TEMBI

THUITOBBIC OLICHOYHBIC MaTCpUaJIbl K

YMerTh:

-TIPEICTABISATh PE3yNbTaThl PabOTBl B  BUIE
TE3UCOB  JIOKJaJa Ha PYCCKOM  s3bIKE B
COOTBETCTBHUU C HOpMaMI/I %1 HpaBI/IJ'IaMI/I,

MPUHATBIMU B XUMHYCCKOM COO6HICCTBC

MPAKTHIECKOE 3aHsTHE,
nmabopaTopHas pabora,
TECTUPOBaHUE, KOHTPOJIbHAS

pabota, FK3aMeH
THUMOBBIC OLIGHOYHBIC MaTEPHUAbI
JUTsl yCTHOTO oTipoca (pazoein 5);

THIIOBBIC TECTOBBIC 3aIaHHs
(paznmen 5)

OIICHO'—IHI)IG MaTcpHralibl JJIA
CaMOCTOSITCIIBHOM paboTsI

(TUMOBBIE 3a/1aUu pa3aen S);

MpPUMEpPHBIE  TEMBbI

(pazmen S);

pedepaton




TUTIOBBIC OI[CHOYHBIC MaTepUANIbl K
dK3aMeHy (paszoden 5)

Baapners: MPaKTUYECKOE 3aHsTHE,
nabopaTopHas pabora,
-HaBBIKaMH IIPE3CHTAIMU II0 TEMC pa6OTBI B | Te CTHPOBAHUE, KOHTpPOJIbHAA

YCTHOM W MUCBMEHHOW (pOopMe B COOTBETCTBHHU C | paboTa, 3K3aMEH

HODMAMH M  NPaBHIaM{, [OPUHATBEIMH B | 1MIIOBBIC OLCHOYHBIC MaTEpHallbl

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

TUTIOBBIC TECTOBBIE 3a/laHus
(pazmen 5)

OneHouyHbIe ~ MaTepUAIBl  JUIS
CaMOCTOSITEIILHOM paboTHI

(THTOBBIC 3a/1aYU pa3aen S);

npUMEpHbIE  TeMbl  pedeparos
(pasmen 5);

THUIIOBBIC OLICHOYHBIC MATCPUAJIbl K
HK3aMEHY

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecneyeHne TUCHUILINHBI (MOTYJIs1)

7.1. Ocnoenasn numepamypa

1. OcHoBbI aHanuTHueckor xumuu (mof pen. FO.A. 3omotoBa). Kuural.Oo01ive BOmpock!.
MeTo bl pazaeneHus.- M.: Beicmi. mik.,. 2012.- 383,

2. OcHoBbl ananutuyeckod xumud (o pea. FO.A. 3omorosa). Kuura 2. Metossl
XUMHYECKOro aHanmuza.- M.: Beicmr. mk.,. 2012.- 461 c.

3. OcHoBHI aHaIUTUYECKON XUMUU. [IpakTideckoe pykoBoacTBo. Kosiektus aBTopos. /
[Tox pen. FO.A. 3onoroBa. M.: Beicur. mik., 2001. 463c.

4. BacunbeB B.11. Ananutnueckas xumus. Knura 1. Turpumerpuueckue n
rpaBUMeTprueckre MeTo bl ananuza. M.: IIpoda. 2005. 369 c.

5. BacunbeB B.11. Anaantndueckas xumust. Kaura 2. @U3nK0o-XUMHYECKHE METOBI
ananuza. M.: JIpoda, 2005. 384 c.

6. Xuxanuna T.W., Hukutuna H.I'. Amanutnueckas xumus. M3a.-o FOpaiit 3-e uznanue .
2012.

7. AHanuTH4ecKas XuMus U (GU3UKO-XUMHYECKUE METOJIBI aHAIIM3a B 2-X TOMAaX MO PEI.
npodeccopa Umenko A.JI.T.1. M:Akanemus. 2012

8. AHanuTHdeckas XuMus U GU3HKO-XUMUYECKHE METO bl aHATN3a B 2-X TOMax MO/ Pe/I.
npodeccopa Umenko A.JI.T.2. M:Akanemus. 2012




9 .Ananmutndeckas xumusi. [Ipo6iieMpl 1 TOAXOABI B 2-X TOMAXx . MEPEBO/ C aHTIIUHACKOTO
noJ, peaakuen akagemuka 3osorosa FO.A., T.1,M.: Mup, Act. 2004.608 c.

10. Ananutndeckas xumusi. [Ipo6iembl 1 mOAX0bI B 2-X TOMax . IEPEBOJI C aHTIIUUCKOTO
noJ, peaakiuen akagemuka 3oiorosa FO.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutudeckas xumusi. Guzuko-xumudeckue u GU3NUeCKrue METO/IbI aHAIIU3a
[DnekTpoHHBIN pecypce] : yuebHoe nocodue / H. . Mosuan, T. C. ['opbynosa, U. W.
EBrenneBa, P. I'. PomaHoBa. — DJIEKTPOH. TEKCTOBBIC NaHHbIe. — Ka3ansb : KazaHnckuii
HaIIMOHAJIBHBIA UCCIIEIOBATENBCKUM TEXHOIOTUUECKUN yHUBEpCcUTET, 2013. — 236 ¢. —
978-5-7882-1454-2. — Pexxum nocryna: http://www.iprbookshop.ru/62058.html

12. Xaputonos 10.41., Ananutudeckas xumus. AHanutuka 1. O61me TeopeTHiecKue
ocHoBbI. KauecTBeHHbIN aHanu3 [InekTpoHHbIN pecypc] / Xapuronos FO.4. - M. :
I['DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970429341 .html

13. Xapuronos [0.41., AHanutnueckas xumusi. KauectBeHHbIi aHanu3. Tutpumerpus.
COopHUK yIIpaKHeHHH [ D7eKTpoHHBIN pecypce] : yuebHoe mocodue / F0.5. XaputoHos,
J.H. JI)xabapos - M. : I'DOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785970432723.html

7.2. /lonoanumenvhasa aumepamypa

1. Orro M. CoBpeMeHHBIC METO/Ibl AHATUTHYECKON XUMUH ( B 2-X TOMax). M.:
Texnocdepa, 2003. 416 c.

2. Kynue VY., llIsenr I'. OCHOBBI KaU€CTBEHHOTO W KOJIMYECTBEHHOTO aHan3a. M.: Mup,
2097, 424 c.

3. ®puty k., enk I'. KomnuecTtBenusiit ananus. M.: Mup, 2078, 557 c.

4. ITukkepunr ¥Y.®. CoBpemeHHas ananuTnueckas xumus. M: Xumus, 2077, 558c.

5. Ilerepc 1., Xatiec Ix., Xudtoe I'. Xumudeckoe pazeneHue 1 U3MepeHue: Teopus 1
IIPAKTUKA aHATUTHYECKON XuMuu. B 2-x kH. M: Xumus, 2078.

6. Jlaittunen I'.A., Xappuc B.E. Xumuueckuii ananus. 2-¢ uza., M.: Xumus, 2079, 624 c.
7. l'ynaauukuii A. Peakuyu KUCJIOT U OCHOBAHUH B aHAIIMTHYECKON Xxumuu. M.: Mup,
2075, 239 c.

8. llepdpdens K. Cratuctuka B ananmtuyeckor xumun. M.: Mup, 2094, 268 c.

9. Uepnospsanil M.C. u ap. CucreMaTH4ecKre U cliydailHble HOTPEITHOCTA XUMHUYECKOTO
aHanu3za.. YuebHoe nocooue st By30B/ - M.: UKL "Akanemknura ", 2004.- 157 c.

10. Xonwioexep 3. u ap. OpraHuueckue peareHThbl B HEOpraHM4ecKoM aHanuze. M.: Mup,
2079, 752 c.

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

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

7.3. Ilepuoouueckue uzoanusn
1. XKypHan aHaIUTUYECKON XUMUH


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

2. Kypnain obmieit xumMmun

3. KypHan HeopraHn4eCKOMXUMUHU

7.4. Humepnem — pecypcot

HpI/I HU3yUCHUUN JUCIHUITIIINHBI «AHaIUTUYCCKAS XUMHUS 06yqa}01111/16051

obecrieueHbl TOCTYNOM (yIaJeHHBIN TOCTYI) K 3JeKTPOHHLIM HH(POPMANMOHHBIM PECYPCAM:

Neni/m | HammeHnoBaHn Kparkas Anpec caiita HaunmenoBanue | YcJjoBHA 10CTyNA
ue XapaKTepucT OopraHu3anuu-
3J1eKTPOHHOI0 HKa BJIA/1eNIb1IA;
pecypca PEKBU3UTHI
JA0T0BOpa
1. OB/ PI'b DOnexTpoHHble | http://www.diss.rs OI'BY ABTOpPH30BaHHBIN
BEpPCUU L.ru «Poccuiickas JOCTYII U3
885898 mostHbI rocyaapcTBeHHas OnOInOTEKH
X OoubIroTeKa»
TEKCTOB JTUCCE (PT'B) (k. 112-113)
prauuii u
aBTopedeparo
B 13 poHma ToroBop
Poccuiickon Ne095/04/0011
roCyJJapCTBEHH
ol ot 05.02.2022 1.
OoubIroTeKU
2. «Web of ABtoputetHas | http://www.isikno Komnanus Hocryn no IP-
Science» MIOJINTEMATHYE wledge.com/ Thomson Reuters anpecam KbI'Y
(WOS) cKas
pedepatHBHO- CyﬁJ}I/IHeHZ}I/IOHH
o6ubanorpaduy bIH 10TOBOP
eCKast u NeWo0S/558 ot
HayKOMETpHe 02.04.2018 .
ckas 0aza
JaHHBIX, B
KOTOPOH
MHJIEKCUPYIOTC
s1 okoJio 12,5
TBIC. )KypHAJIO
B
3. Sciverse Pedeparunas N3narenbcTBO Hoctym o 1P-
Scopusuznare | u «Elsevier. Hayka anpecam KbBI'Y
JTBCTBA aHaJIMTUYecKa http://www.scopu U TEXHOJIOTUN»
«Omb3eBup. | g 6a3za 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
TEXHOJIOTHM

JTaHHBIX,
cozeprKalas

21.000
pereH3upyeMbl
X J)KYpHAJIOB;
100.000 kHuwr;
370 KHUKHBIN
cepui
(TpoosmxKarol
uxcs
W31aHuN);

6,8
MJIH. JTIOKJIaJIOB
U3 TPYIOB
KOH(DepeHIHiA

Ne7E/223 ot
01.02.2022 r.

Hayunas
3JIEKTPOHHAas
OuodJImoTeKka
(HOb POD®N)

DneKkTpoHHas
oubInoTeKa
Hay4YHBIX
myOauKanui -
IMOJIHOTEKCTOB
bIC BEpCUH
oxoJ1o 4000
WHOCTPAHHBIX
u 3900
OTCYECCTBECHHBI
X HaY4HBIX
KYpHAJIOB,
pedepatsl
myOIuKaIui
20 TeICAY
KYpPHAIIOB, &
TaKxe
omucanus 1,5
MJIH.
3apyOeKHBIX U
POCCUICKHX
JIMCCepTALUH.

2800
POCCUICKHX
YKypHAaJIOB Ha
0€e3B0O3ME3THO
M OCHOBE

http://elibrary.ru

000 «HDb»

[Tonnsiid qocTyn

Bba3aganupIxS
ciencelndex

Harmmonansuasa
nHpopMaImoH
HO-

http://elibrary.ru

000 «HDOb»

JIn1eH3noHHBIN

ABTOPHU30BaHHBII
JOCTYII.



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

(PHHII)

aHAJIMTUYECKa
s CUCTEMA,
AKKYMYIIUPYIO
mias 6oxee 6
MUJUIMOHOB
myOJuKaIui
POCCHUICKUX
aBTOpPOB, a
TaKxke
uH(pOpMAIIHIO
00 ux
[UTUPOBAHUU
u3 6omnee 4500
POCCHUIMCKUX
KYpPHAJIOB.

JIOTOBOP

SciencelndexNeSI
0-741/2022

15.03.2022 r.

[TosBonsier
JOTIONIHSATD U
YTOUHSATH CBEACHUS
0 MyOIMKAIUIX
yueHbix KBI'Y,
UMEIOIINXCS B
PUHII

IBC«Koncyn
bTAHT
CTyAeHTa»

13800
U3JIaHUHU 110
BCEM 00JIacTsIM
3HAHWMH,
BKJIIOYaeT 0071
ee yem 12000
Y4eOHHKOB U
y4eOHBIX
IMOCOOuH 1St
BO u CIIO,
864
HalMEHOBaHUM
KYpPHAIOB U
917

http://www.studm

edlib.ru

http:// www.medc
ollegelib.ru

000
«ITomutexpecypc
»

(r.Mockga)

Horosop
Ne138CJ1/01-
2022

Ot 13.02.2022 r.

[Tomub1 nocTyn
(peructparus o IP-
anpecam KBI'Y)

MOHOTpaduil.

9BC «Jlanb» | OnexkTpoHHbIeB | https://e.lanbook. 000 «9BC [Tonnerit noctyn
€pCUM KHUT com/ JIAHb» (r. (peructpanus o IP-
BEYILIUX CaHKT- anpecam KbI'Y)
U3/1aTENbCTB [TetepOypr)
yueOHOM 1
Hay4HOU Aorosop

Ne3E/223

IuTeparypsl (B
TOM YHCJIe
YHHUBEPCHTETC
KHX
W3/1aTeNbCTB),
TaK 1
3JIEKTPOHHBIE
BEpCUU

ot 01.02.2022 1.



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

MEPUOIUYECKH
X M3JaHu# 110
pa3IUYHBIM
obacTIM
3HAHUM.

HauuonaanHa
A
3JIEKTPOHHAas
onbIHMoTEKA
PI'b

OObeTuHEHHBI
i
3JIEKTPOHHBIN
Karajor
dhonI0B
POCCUICKHX
OHOINOTEK,
COZEPIKALLMI
4331 542
ANEKTPOHHBIX
JIOKYMEHTOB
o0OpasoBareibH
oro u
HAy4YHOTO
Xapakrtepa 1o
Pa3IMIHBIM
OTpaciisiM
3HAHUU

https://H36.pd

OI'BY
«Poccuiickas

rocyaapCTBCHHasn

ounbamoreka

Hoctym ¢
3JIEKTPOHHOTO
YUTAJIBLHOIO 3aj1a
ouobmunorexu KbBI'Y

IBC
«AillnIpoyk
c»

107831
nyoauKanui, B
1.4.: 20071 —
y4eOHBIX
n3nanni, 6746
— Hay4YHbIX
n3ganuii, 700
KOJUIEKITHH,
343 xypHana
BAK, 2085
ayIMOU3JaHUI

http://iprbooksho
p.ru/

000 «Ai# Iu Op

Menana»
(r. CapatoB)

Jorosop
Ne4839/20

or 01.02.2022 r.

[Tonnslii focTyn
(peructparus o 1P-
anpecam KbBI'Y)

10.

MexnyHnapon
Hasl CHCTeMa
ondanorpadu
YeCKUX
CCBLIOK
Crossref

Hudposas
UICHTHPUKAIT
s1 00BEKTOB
(DOI)

http://Crossref.co

m

HIT «<HOUKOH)»

Jorosop

NeCRNA-1060-
200t 07.05.2022

T.

ABTOpPU30BaHHBII
JOCTYT

11.

Polpred.com.
HoBocru.

0630p CMU
Poccuu n

http://polpred.co

00O «lonnpen

Hocrtyn no IP-



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/

0630p CMU. | 3apyOexbs. m CIIPaBOYHUKHY aapecam KbBI'Y
Poccus u [Tonusre
3apy0e:xkbe | TEKCThbI +
aHAJIMTUKAN3
600 u3ganui
o 53
oTpacisiM
12.| Mpe3unentck | bonee 500 000 | http://www.prlib.r OI'BY ABTOpPHU30BaHHbBIN
asi JIEKTPOHHBIX u «IIpe3naentckas JOCTYM U3
OnbMoTeKAa | JOKYMEHTOB OMOIMOTEKA UM. OoubmoTeku (ay.
um. b.H. 110 UCTOpUU b.H. Ensiiuna Ne214)
Eabuuna Oreuectna, (r. CaHKT-
poccuiickoi [eTepOypr)
rOCyJapCTBEHH
OCTH,
pyccKkoMy
SI3BIKY U MPaBY

CoBpeMeHHble npodeccroHasbHble 6a3bl AaHHbIX (B TOM YMCae MexayHapoaHble pedepaTusBHblie H6asbl

JAHHbBIX HAY4YHbIX U34aHUIM) U MHGOPMALMOHHbIE CMPABOYHbIE CUCTEMDbI

Nature

SpringerMaterials

HypHanbl
nspatenbcrsa Annual

Reviews

OauH u3 cambIX cTapbIx

n foctyn

ABTOPUTETHbIX 0bLeHayYHbIX XYPHaNos.. CBOGOAH bIA

MybanmkyeT  UccnefoBaHWa,  NOCBAWEHHbIE
LLIMPOKOMY Kpyry BOMPOCOB, B WwWw.nature.c
OCHOBHOM €CTECTBEHHO-Hay4HON TemMaTukn. C om

2005 ropga KypHan nyb6auKyeT NoAKacTbl, rae

BKpaTue O6CV)KLI,3IOTC’FI AOCTUXEHUNA HAYKU U

ny6anKaLmMu 3a NOCAeAHIO Heaento — ABe. Jfu

. . Pecypc
Springer Materials — 310 camas nonHaa 6asa yp
[OCTyneH
7]
no IP-
OHa
agpecam
TaKux AP
TYCYPa
ONCUMNAMH, KaK maTepuanoBeaeHue, Gpusnka,

AaHHDbIX, onucbiBatoLwan CBOWCTBA

XapPaKTePUCTUKHU mMaTepmnanos.

aKKymyampyet  uMHbopmauuio U3

¢M3M‘-IeCKaFI n HeopraHM4eckan XnMmMmusa,

materials.spri
nger.com

MaLlNHOCTpOEeHUE U Ap.

fAsnaetca HEKOMMEPYECKUM aKageMUYEeCKUM

archive.neicon

M34aTeNbCTBOM, Nevatarowmm okono 40 cepmﬁ

.ru
(*kypHanoB, exerogHwkoB), Nyb6AUKyLOLWMX —

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 0630pHbIe CTaTbM O AOCTUNEHMAX B
061acTM ecTecTBEHHbIX W COLMANbHbIX HayK.
Bosiee NOMOBUHLI U3 3TUX KYPHaANOB WMMeET
BbICOYANLLNIA YPOBEHb LUTUPOBAHMA
no Mmnakr-¢paktop (Science Citation Index),
3aHMMaA nepBble MecTa B CBOMX KaTeropuax
HayK.

4 3To nosHoTeKcToBaa 6asa AaHHbLIX XKYpPHanos
uspatenoctea Okcdopackoro yHuBepcuTera.
ypHanbl Pecypc aHrnoAsblYHbIN, COAEPKUT MaTepuansbl

archive.neicon
nsparenbcrea Oxford no 0obLecTBeHHbIM n rymaHuTapHoelm, —

University Press €CTeCTBEHHbIM U TeXHMYECKUM HayKaM,'r_u
UHbOPMaTMKe, MeduUMHe, 34paBoOOXPaHEHUIo
nap.

5 ypHanbl Royal  Society of  Chemistry —
aBTOpPUTETHble  Hay4yHble  M34aHUA,  4TO
noATeepXaaeTca UX BbICOKMMW MOKasaTenamu

LUndposoii apxmue B Journal Citation Reports. B KaTteropumu
KYpHanos «Xrmma. MynbTUAUCUMNANHAPHbIE
pubs.rsc.org

nspatenscrea Royal wvccneposaHua» cpeau nepsbix no paHry 20

Society of Chemistry KypHanos 6 wu3gatotca Royal Society of

Chemistry. Bce apyrue M3[aTenbCTBa
npeacTas/ieHbl MEHbLUMM KO/IMYEeCTBOM
XypHanos B Ton-20.

6 3™M 6a3bl  AaHHbIX MpeAHa3HayeHbl Ans
MCMNOJIb30BaHUSA  LWIMPOKOM  nyb6savKoW. U3-3a
orpaHuyeHuin obopynoBaHMA U MPOMYCKHOM

MNateHTHas 6asa CNOCOBHOCTM OHWM He npegHasHayeHbl Ana patft.uspto.go

USPTO MACCOBOro CKaumBaHuAa pgaHHbix USPTO. [na v
noay4yeHua [ONOAHUTENbHON MHbOopMaUuK 06
06beMHbIX LaHHbIX USPTO, nocetute
CTPaHM1LYy DNIEKTPOHHbIE NPOAYKTbI AAHHbIX.

U MHpOpMaIMOHHbIe cripaBouHble cucteMbl «KoHncynbrant [Tnrocy, «["apanty.

7.5.Memoouueckue ykazanus K 1a00pamopHbiM U RPAKMUYECKUM 3AHAMUAM

1. XacanoB B. B., VYupbamepa P.J[.. KadyecTBeHHBII W KOJHMYECCTBEHHBI aHAIM3.
JlabopaTtopubiii mpaktukym — Hampumk: KabGapauno-bankapckuii ['ocymapcTBeHHBII
Yuusepcurter, 2017 r. — 142 c.

2. Yaw6amena P.Jl., XacanoB B.B. KonnuecTBennbiii ananus. JlabopatopHblii PakTUKYM
— Hanpuuk: Kabapauno-bankapckuii I'ocynapctBennsiit Y HuBepcuret, 2016 r. —55c.
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7.6. Memoouueckue yKkazanus no npoeeodeHuI0 pa3iuiHulX yueOHbIX 3aHAmMUl, K
KypCco6omy RPOEeKmMUpPoeanuio u Opy2um euoam camocmoamenabHoll padoomel.

Memoouueckue pekomeHoOayuu no U3yUeHUI0 OUCYUNTUHBL (AHATUMUYECKAA XUMUA)
ona odyuarowguxcs

[Tpuctymasi K U3y4eHUIO TUCIHUIUIUHEI, 00yJaroIIeMycss HEOOX0IUMO 03HAKOMUTHCS
C TEMaTUYECKUM IUTAHOM 3aHATHM, CIIMUCKOM PEKOMEHJIOBAHHOW y4eOHOU JUTEpaTyphl.
CnenyeT ySCHUTBH TIOCJIEAOBATEIBLHOCTh BBIMOJHEHUS WHIAUBUAYAIBHBIX Y4EOHBIX
3a/IaHUi, 3aHECTH B CBOIO palbOUyI0 TETpajb TEMbl U CPOKHU IMPOBEJCHUS CEMUHAPOB,
HaIMCaHus y4eOHBIX W TBOpUeCKuX paboT. Ilpu u3yueHur AUCIUIUIMHBI 00yYaronIuecs
BBITIOJIHAIOT CJIEIYIONIUE 3aJlaHus: M3y4al0oT PEKOMEHJIOBAaHHYIO Y4YEOHYI0 M HAYYHYIO
JUTEpaTypy; MNHUIIYT KOHTPOJIbHBIE pabOThl, TOTOBAT JOKJIAAbl W COOOIICHUS K
MPAKTUYECKUM 3aHSTHUSIM; BBIIIOJHSAIOT CAMOCTOSATEIIbHBIE TBOPUECKUE PAOOTHI, y4aCTBYIOT
B BBINOJIHCHUU MPAKTUYECKUX 3aJaHUM. YPOBEHb W TUIyOMHAa YCBOCHUS IUCIUIUIMHBI
3aBUCAT OT AaKTUBHOM UM CHUCTEMAaTHMYECKOM pabOThl HaA JIGKUUSIX, HW3YUYCHHS
PEKOMEHJOBAaHHOW JINTEPATYPbI, BBITIOJIHEHNSI KOHTPOJIbHBIX MMCbMEHHBIX 3aJaHUN

Kypc wu3ywaercs Ha JeKIUAX, CEMUHApaxX, TMPH CaMOCTOSTCIBHOW W
WHIWBUAYaJIbHOW paboTe oOydaronuxcsa. OOydJaromuiicss Ui TOJHOTO OCBOCHHS
MaTepHaa JOJDKEH He MPOIYCKaTh 3aHSATHS U aKTUBHO Y4acTBOBATh B y4eOHOM Tpoliecce.
Jlexuu BKJIFOYAIOT BCE TEMbl U OCHOBHBIE BOMPOCHI TEOPUHM W MPAKTUKHU CTPaXOBaHMUS.
Jlnst MmakcuManbHOM 3(PHEKTUBHOCTH M3YyUYCHUS HEOOXOIMMO MOCTOSTHHO BECTH KOHCTIEKT
JICKIIWHA, 3HaTh PEKOMEHTyEMYIO TIPETIOIaBaTeIeM JIUTEPATYPY, MO3BOJISIOIIYIO TOTIOJTHUTh
3HAHMS | JTyUIlle TTOJATOTOBUTHCS K CEMUHAPCKAM 3aHSATHSIM.

B cooTBercTBUU ¢ yuyeOHBIM IUIAHOM Ha KaXAYH TEMY BBIJICJIICHO HE0OXOAUMOE
KOJIMYECTBO YAaCOB IPAKTUYECKUX 3aHSITUH, KOTOPHIE NPOBOASATCS B COOTBETCTBUU C
BOIIPOCaMH, PEKOMEHIOBAaHHBIMU K M3YYECHUIO 1O ONpeAcieHHbIM TeMaM. O0y4Jaromuecs
JIOJDKHBI PETYJISIPHO TOTOBUTHCSA K CEMUHAPCKUM 3aHITHUSIM U y4acTBOBATh B OOCYXKICHUU
BONpocoB. [Ipu mOAroTOBKE K 3aHATUSAM CIEAYET PYKOBOACTBOBATHCS KOHCIEKTOM
JICKIIMA ¥ PEKOMEHJIOBAHHOM JUTeparypor. TemaTuueckuil miaH MUCHUTIIUHBI, y4eOHO-
METOJIMYECKUE MATEPHUAJIBI, 4 TAKKE CIIMCOK PEKOMEHAOBAHHOMN JIUTEPATYPhI ITPUBEIAECHHI B
paboueil mporpamme

B xome w3ydeHust TUCIUTUIMHBI OOYYarOIIHICS UMEET BO3MOXKHOCTHh MOATOTOBUTH
pedepar mo BBIOpaHHOW W3 MpeAIoKEHHOTO B Pabouell mporpaMme CHHCKa TeMe.



BricTynnenue ¢ nokianom no pedepary B IpyImre NpoBOIUTCS B (hopMe Mpe3eHTAUH C
VICIIOJIb30BaHUEM MYJIBTUMEAUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCHEKMOM 80 8PeMs NPOBEOCHU
JleKyuu

B mpormecce NEKIMOHHBIX 3aHATHHA IEIECO00Pa3HO KOHCIEKTUPOBATH yUEOHBIH
Matepuan. J[Jis 3TOro MCHoNb3yIOTCS OOIIME U YTBEPJAUBIIMECS B MpPaKTUKE IMpaBuja, U
pUEeMbl KOHCTIEKTUPOBAHHUS JICKITUH:

KoncnektnpoBaHue JIEKIIMI BEAETCS B CIIEIMATIBHO OTBEACHHOM JIJIA 3TOTO TETPAJIH,
KaXJbId JIMCT KOTOPOM [IOJDKEH HMETh II0JIsA, HAa KOTOPBIX JEIAKOTCS IIOMETKU U3
PEKOMEHIOBAHHOM JIUTEPATYpPhI, MOMOJHSIOIINE MaTepHhail MPOCIYIIAHHOW JEKUIHUH, a
TaKKe TOTUCPKUBAIOIINE 0COOYIO BAXKHOCTD TEX WIJIM MHBIX TEOPETUUCCKHUX MOJI0KCHHIA.

[lenecooOpa3Ho 3amMchIBaTh TEMY U IUIAH JEKUUH, PEKOMEHIYEMYIO JUTEpPATypy K
TeMe. 3allMCy pa3leioB JIEKIMHM JOJDKHBI MMETh 3aroJIOBKH, ITOA3aroJIOBKH, KpacHbIE
CTpoKH. I BBIIENEHUS pa3lEioB, BBIBOJOB, OIPEICIICHUIM, OCHOBHBIX HIEH MOXHO
UCITI0JIb30BaTh LIBETHBIE KapaHAally U (poMacTepsbl.

Ha3BanHble B JIEKIIMM CCBHUIKA HAa TMEPBOMCTOYHMKH HAJI0 NMOMETHUTH HA TOJSX,
YTOOBI MpPU CAMOCTOSITENIbHOM paboTe HATHM W BOHMCATh HMX. B KOHCHEKTE AO0CIOBHO
3aMUCHIBAIOTCSL OMPEACIICHUSI TTOHATUM, KaTeropuil U 3akOHOB. OcCTalbHOE JOJKHO OBITh
3alMCcaHo CBOMMU CJIOBaMHU.

Kaxnaomy cTyneHTy HEO0OXOAMMO BbIpa0OTaTh W HCMOJIB30BaTh JOMYCTUMBIE
COKpallleHUs] HauboJiee paclpoCTPaHEHHBIX TEPMUHOB U MTOHSATUM.

Memoouueckue pekomem)auuu Nno no02omoeKe K npakKmu4eCcKum 3aHAMUAM

[IpakTHyeckue (CeMHUHApCKHUE) 3aHATUS — COCTAaBHAsl 4acThb y4eOHOro Ipolecca,
rpymnmoBas ¢opma 3aHSATHI MPU aKTUBHOM Y4YacTUHU CTyJeHTOB. [IpakThueckue 3aHSATHS
CIOCOOCTBYIOT YIiyOJI€HHOMY HM3Y4YeHHIO HanOoJiee CIOXKHBIX MPOOJIeM HAYKU U CIyXKat
OCHOBHOU (pOpMO¥ MOABEACHUS UTOTOB CAMOCTOSITENBHOU paboThl o0yuaromuxcs. Lenpro
MPAKTUYECKUX 3aHATUN SIBISETCA YriayOJeHUEe M 3aKpeIuieHHe TEeOPETUYECKHX 3HaHUM,
MOJIYYEHHBIX O00YyYalolMMHUCA Ha JIEKIHUSIX U B MPOLECCE CAMOCTOSTEIBHOTO U3YYEHUS
yueOHOro maTepuana, a, Cjae10BaTelbHO, ((OPMUPOBAHHUE Y HUX OMPEICICHHBIX YMEHUHN U
HaBBIKOB.

B Xxoz1e moAroToBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOJUMO NMPOUYUTATh KOHCIEKT
JEKIUH, U3YYUTh OCHOBHYIO JIMTEPATypPy, O3HAKOMHTBCS C  JIONOJHUTEIBHOU
JIUTEPATypPOU, BBIIIOJHUTH BBIJAHHBIE IIPENIOAABATENEM IIpaKTUUECKNE 3a1anus. [Ipu saTtom



yUeCTh PEKOMEHJAIMK TpenofaBaTeNs U TpeboBaHus mporpammel. JlopabaTeiBaTh CBOM
KOHCIIEKT JICKIIUH, JIeJIasi B HEM COOTBETCTBYIOLIUE 3AIIUCH U3 JINTEPATYPHI.

KenareapHo Inpu IMIOArOTOBKE K IIPAKTHYCCKHUM 3aHATUAM 110 JUCHHUIIIMHE
OJHOBPCMCHHO HCIIOJIb30BATh HCCKOJIbBKO HCTOYHHUKOB, PACKPBIBAOIINX 3daJdHHBIC
BOIIPOCHI.

Ha npaktnueckux 3aHATHSAX 00ydaroliuecss yyaTcsl TpaMOTHO H3JlaraTh MpoOJIeMsl,
CBOOOZHO BBICKAa3blBaTh CBOM MBICIM U CYXKIEHHs, paccMaTpuBalOT CUTYalluH,
CIOCOOCTBYIOIIIME PAa3BUTUIO MPOPECCHOHATBHON KOMIETEHTHOCTU. ClieyeT MMETh B
BUJY, YTO MTOJATOTOBKA K MPAKTUUECKOMY 3aHATHIO 3aBUCUT OT ()OPMBbI, MECTA ITPOBECHUS
CEMUHapa, KOHKPETHBIX 33JaHUi U MOPYYEHHIl. DTO MOXET ObITh HAlMCaHUE JOKIana,
acce, pedepara (¢ MOCIEAYIONIUM UX 00CYKIECHUEM ), KOJTIOKBUYM.

Memoouueckue pekomeHOauuu no 6bINOJIHEHUIO 1ADOPAmopPHBIX Padom

[lepeyenn abopaTopHBIX pabOT U METOJUYECKUE YKa3aHUsS MO WX BBITOJHEHUIO
IIPUBOJATCA B II. 7.5.

Memoouueckue pekomeHoayuu no OP2AHU3AUUN CAMOCHOAMENbHOU PAdom bl

CamoctositenbHass pabora (mo B.M. Jlamro «caMOCTOSITEIBbHBIH — YEJOBEK,
UMEIOIINI CBOM TBEP/bIE YOSKIIEHUS») OCYIIECTBISETCA MPU BceX (opMax OO0yUeHUS:
OYHOM Y 3a04HOM.

CamocTosiTenbHas padboTa 00yJaroIuXcs - Cloco0 aKTUBHOTO, 11eJICHANPABICHHOTO
NPUOOPETEHHUST CTYJEHTOM HOBBIX JIJIi HEro 3HAHWM U yMEHU# 0€3 HEemoCpeJCTBEHHOTO
ydacTusi B 3TOM Mpoliecca npemnoaaateneid. [1oBbIieHUue posii caMOCTOSATEILHOM pabOThI
00yYaroIMXCs P MPOBEACHUU PA3TUYHBIX BUAOB YUEOHBIX 3aHIATHI MPeAnosaraer:

— ONTHMH3ALMIO METOJ0B OOy4YeHUs, BHEJIPEHHE B YYEOHBIN MpOLECC HOBBIX
TEXHOJOTH OOydYeHHs, TOBBIMAIINX MPOU3BOJUTEILHOCTh TpPyAa MperoaaBaTes,
aKTUBHOE UCTIOJIb30BaHNE WH(POPMAITMOHHBIX TEXHOJIOTHH, TIO3BOJISIOIINX
oOydaromeMycst B yI00HOe I HEro BpeMs OCBanBaTh yueOHBIH MaTepua,

— IIMPOKOE BHEIPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

— COBEpUICHCTBOBAHWE  METOJMKHM  TPOBEACHHUA  MNPAKTUK U HAY4HO-
UCCIIEIOBATENLCKOM paboThl OOydarolmuxcs, MOCKOJbKY HWMEHHO 3TH BHJbl y4eOHOH
paboThl B TIEPBYIO OYEPENb TOTOBAT OOYUAIOUIMXCA K CAMOCTOSITEIIBHOMY BBHITIOTHEHUIO
npodeCCUOHANIBHBIX 3a]1a4;

—  MOJIEPHH3AINIO CHCTEMBI KypCOBOTO W JAMIJIOMHOTO MPOEKTUPOBAHUS, KOTOPAS
JI0JKHA TTOBBIIIATE POJIb CTYJIEHTA B MOAO0Ope MaTepuana, MOMCKe MyTel penieHus 3a1a4.

CamocrositenbHas paboTa NPUBOIUT CTYAEHTa K IOJyYEHUIO HOBOTO 3HAHUS,

YOOPSAOYCHUIO W YIIyOJEHUI0 MMEIOIIMXCS 3HAHWW, (QOPMHUPOBAHUIO Y HETrO



npoecCHOHANBHBIX HAaBBIKOB W yMeHHA. CaMoCTosITeNbHAsE pPab0oTa BBITIONHSIET PSIJT
byHKITU:

— Pa3BUBAIOILYIO;

— uHGOPMAIMOHHO-00yJaIOIIyIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIATHIBAIOIIYIO;

—  HCCIIEJIOBATEILCKYIO.

B pamkax Kypca BBITOJHSIOTCS CISAYIONINE BUIBI CAMOCTOATEIHHOU PaOOTHI:

1. IlpopaGotka ydeObHOro Marepuana (10 KOHCIEKTaM, Y4eOHOHW W Hay4dHOU
JUTEPATypE);

2. BrinonHeHne pa3HOYPOBHEBBIX 3aJ1a4 U 3aJaHUM;

3. Pabota ¢ TecramMu 1 BOIIPOCaMH JIJIsi CAMOTIPOBEPKU;

4. BbInoaHEeHNE UTOTOBOM KOHTPOJIBHOU PabOTHI.

CryaeHTaM peKOMEHAyeTCs C CcaMOro Hayalla OCBOCHHS Kypca paboTath ¢

JUTEPATYpPOd M MpejaraéMbIMA 33JaHUSIMU B (OopMe MOATOTOBKH K OYEPETHOMY
ayIUTOPHOMY 3aHATUIO. [Ipy 3TOM aKTyalM3UPYHOTCS HMMEIOIIMECS 3HAHUSA, a4 TaKKe
co3maerca 0asa Ul yCBOEHHs HOBOIO MaTepuaa, BO3HUKAIOT BONIPOCHI, OTBETHl Ha
KOTOPBIE CTYJEHT I10JIy4aeT B Ay JUTOPHUHU.

Heo06xonumMo oTMETUTh, UTO HEKOTOPbIE 3aJJaHus JJIsl CAMOCTOSATEIIbHOM pabOThI 10
Kypcy HMEIOT onpeaeneHHyro crnenuduky. Ilpu ocBoeHuM Kypca CTYIEHT MOXKET
MOJIb30BaThCs ~ OMONMOTEKOM  By3a, KOTopas B TOJHOW Mepe  oOecreueHa
COOTBETCTBYIOIIEH JIUTEPATYPOl. 3HAUUTEIIBHYIO MOMOIIb B MOJATOTOBKE K OYEPETHOMY
3aHATHIO MOXXET OKa3aTh HMMEIOUIUHCA B y4eOHO-METOJIMYECKOM KOMIUJIEKCE KpaTKHM
KOHCIIEKT JieKIui. OH K€ MOXET HUCIIOJb30BaThCA M JJISI 3aKPEIUICHUS TMOJYYEHHOTO B
aynutopun marepuana. CamocrosiTenbHas paboTa CTYJEHTOB IPENyCMOTPEHA y4eOHbIM
MJJAHOM W BBIMOJHAETCS B 00s3aTEIBLHOM MOPSJKE. 3aJaHusl MPEIJIOKEHBI MO KaxIou
M3y4yaeMoOU TeMEe U MOTYT TOTOBUTHCA MHAMBUIYAIbLHO WK B rpytre. [1lo Heobxoaumoctu
CTYJIEHT MOKET 00paIaThCs 3a KOHCYJIbTAIMEH K MperogaBaTeNo. BeimonHenne 3aqanuit
KOHTPOJIMPYETCS ¥ OLICHUBAETCS MPENOIABATEIIEM.

JIJig yCIenTHOro CaMOCTOSITENIbHOTO M3Y4YeHHs] MaTepHalia CeroJHsI HCIOIb3yIOTCs
pa3iMuyHble CpeACTBAa OOy4eHMs, Cpedu KOTOphIX o0co00e MEeCTO 3aHUMAIOT
UH(GOPMAIIMOHHBIE TEXHOJOTMH pPa3HOTO YPOBHS M HANPABIEHHOCTU: 3JIEKTPOHHBIC
YUYEOHUKU M KYpChI JIEKIMI, 0a3bl TECTOBBIX 3aJaHUN M 334ay. DJIEKTPOHHBIA Y4eOHUK
npeCTaBisieT co0oi MpPOrpaMMHOE CPECTBO, MO3BOJIAIONIEE MPEACTABUTD AJISl U3yUCHUS
TEOPETUYECKHU MaTepHall, OpraHn30BaTh almpoOMpPOBAHUE, TPCHAXK M CAMOCTOSITEIHHYIO
TBOpPYECKYIO paloTy, momoraromiee CTYJSHTaM W IPEerojaBaTelli0 OICHUTh YpPOBEHb
3HaHUI B OIpeJeNIeHHONW TeMaTHKe, a TaKXkKe Cojepikallee HEOOXOAUMYIO CIIPAaBOYHYIO
uHboOpMaInIo. DIEKTPOHHBIM Y4eOHHK MOXKET HHTETpUpOBaTh B ce0e BO3MOXKHOCTHU



pa3IMUHBIX  MEJArOrMYeCKMX MPOTPAMMHBIX  CPEICTB:  OOYyYalOIIUX  MIpOrpamw,
CIIPaBOYHUKOB, YYEOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOIIUX MIPOTPaMM.

JIig  yCHemHoW  OpraHu3ali  CaMOCTOSITENIbHOM  paloThl  BCce  aKTHBHEE
NPUMEHSIOTCST pa3HOOOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu VHTEpHET: CHCTEMBI
TECTUPOBAHUS 110 Pa3IMYHBIM 00JIACTSAM, BUPTyaJIbHbIE JIEKLUH, JJAOOPATOPUH, IIPH 3TOM
II0JIB30BATENI0 TOCTATOYHO MMETh KOMIIBIOTEP M IOAKIIOUeHUE K MHTEepHeTy Ui Toro,
yTOOBI CBS3aThCS C MPENOAABATEIEM, pellaTh BBIUMCIUTEIbHBIE 33Ja4d W MOJYyYaTh
3HaHMs. Vcnosib30BaHME CeTEll yCWIMBAET POJb CaMOCTOATEILHOM pabOThl CTyJIEHTa U
MO3BOJISIET KapAMHAIBHBIM 00pa30M U3MEHUTh METOJUKY IIPENOJaBAHMUS.

CTyneHT MOXKET IMOJydaTh BCE 3aJaHUs U METOAMYECKHE yKa3aHUs 4YEpE3 CEPBED,
YTO JAaeT €My BO3MOXXHOCTb IIPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOJKHOCTH C
HEOOXOIMMBIMHU ISl BBITOJIHEHUS paOoT Tpyno3arpataMu. CTyAEHT UMEET BO3MOKHOCTh
BBIMOJHATH paboOTy JoMa WIM B ayJuTOpuu. boibplioe BocnHUTaTeldbHOE U
o0Opa3oBaTe/lbHOE 3HAUYEHUE B CAMOCTOSATEIbHOM YYEOHOM TpyJe CTyACHTa HMEeT
CaMOKOHTpOJIb. CaMOKOHTPOJIb BO30YXKIA€T MU MOAJIEPKUBAET BHUMAaHUE U HUHTEpEC,
IIOBBIIIAET AKTUBHOCTh IIAMATH W MBILUICHUs, II03BOJIAET CTYAECHTY CBOEBPEMEHHO
OOHApYKUTh U YCTPAHUTH JOIMYIIEHHbIE OIUMOKH U HEJOCTATKU, OOBEKTUBHO OMPEIEITUTh
YPOBEHb CBOMX 3HAHUH, MPAKTUYECKUX YMeHUU. CaMoe OCTYIHOE U MPOCTOE CPEACTBO
CaMOKOHTPOJISI C TPUMEHEHUEM UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH - 3TO
Pl TECTOB «on-line», KOTOpbIE MO3BOJSIOT B PEKUME PEATBHOIO BPEMEHU OINPEICIHUTh
CBOI YpOBEHb BIJIQJICHUS MPEAMETHBIM MaTepUaioM, BbISIBUTh CBOM OLUIMOKU M MOJYYHUTh
PEKOMEHIALMH 110 CAMOCOBEPLIECHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c a1umepamypou

Bcro nutepatypy MOXKHO pa3fenuTh Ha YUYeOHUMKM U y4eOHBIE MOCOOUS,
OpUTHHAJIbHBIE HAy4YHbIE MOHOTpaUYECKHE HUCTOUYHUKH, HAYYHBIC MyOJUKAIUU B
nepuoAndeckod mnedatd. M3 HUX MOXKHO BBIJICTUTH JIMTEPATYPy OCHOBHYIO
(peKOMEHIyeMYI0), JOIMOJHHUTEIbHYI0O € JIUTEpATypy IS YIIIYOJICHHOTO W3YYCHUS
JTUCUUTINHBI.

N3ydyeHne AUCUMIUIMHBI CIEyeT HAUMHATh C yUYeOHHKA, MOCKOJIbKY YUYEOHHUK — 3TO
KHUT'a, B KOTOPON H3JI0KEHBI OCHOBBI HAYUYHBIX 3HAHUU IO ONPENEICHHOMY NPEIMETY B
COOTBETCTBHH C LIEJIAIMU U 3a/1a4aMy 00yUYEHUs!, yCTAHOBJIEHHBIMHU MPOrPAMMOM.

[Ipu paGote ¢ nurepaTypoll HEOOXOIUMO YYHUTHIBATh, YTO WMEIOTCS Pa3IMYHBIC
BUJbl YTEHUS, U KAXIbIM U3 HUX MCIIOJB3YETCA Ha OINPEIEIICHHBIX 3Talax OCBOCHHUS
Marepuaa.



lIpeosapumenvHoe YTEHHE HAMNPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX
TEPMHUHOB U TIOMCK UX 3HAYCHHS B CIPABOYHOM JuTeparype. B "yacTHOCTH, Mpu yTEeHUU
yKa3aHHOM JUTEpaTypbl HEOOXOAUMO MOAPOOHEHIIIMM 00pa30M aHAIU3UPOBATH MMOHSTHS.

Ckeos3noe umeHue npeamojaract IMpo4YTCHUC MAaTCpHdjla OT Ha4dalla A0 KOHIA.
CKBO3HOE UYTEHHE JIUTCPATYPhI U3 IIPHUBCACHHOI'O CIIMCKA HACT BO3MOXHOCTHL CTYIACHTY
C(i)OpMI/IpOBaTL CBOJ, OCHOBHBIX MOHSITUN W3 H3yqaeM0ﬁ o0iacTy M CB060I[HO BJIaACTb
HUMHU.

Buibopounoe — Ha000pOT, UMEET LIETBI0 MOUCK U O0TOOp Marepuana. B pamkax
JTAHHOTO Kypca BbIOOPOYHOE YTEHHE, KaK CIOocO0 OCBOEHUS COAEpKaHUs Kypca, AOJKHO
WCIIOJIB30BaThCA MPU MOJATOTOBKE K MPAKTUYECKUM 3aHSATHUSM IO COOTBETCTBYIOIIUM
pazzenam.

Ananumuueckoe umenue — 3T0 KPUTHUECKUNA pa300p TEKCTa C MOCIEAYIOIUM €ro
KOHCIIEKTHpoBaHHEeM. OCBOEHHE YKa3aHHBIX MOHATHNA OyneT HaumbOosee 3(PPEeKTUBHBIM B
TOM CJIy4ae, €CJId IIPU YTEHUH TEKCTOB CTYACHT OyAET 3aaBaTh K 3TUM TEKCTaM BOIPOCHI.
Yacte u3 3TUX BompocoB chopmynupoBana B POC B mnepeyHe BOIPOCOB s
cobOecenoBanus. IlepedeHb ATHX BONPOCOB OrPAHUYEH, MOITOMY BaXXHO HE TOJBKO
CoJIepKaHUE BOIIPOCOB, HO CaM IPHHIMII OCBOCHUS JINTEPATYpPhl C MOMOIIBIO BOIIPOCOB K
TEKCTaM.

Lenbto uzyuaroweco UTCHUS SBISETCS TIIYOOKO€ W BCECTOPOHHEE ITOHUMAaHHUE
yaeOHoM nHbopmaluu. EcTh HECKOIBKO MTPUEMOB M3yYarOIIEro YTCHHUS:

1. Utenne 1o anropurMmy ImpenosiiaraeT pazOueHue HHPoOpManuu Ha OJIOKH:
Ha3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HJesd TEKCTa; (aKTUUYECKUI MaTepHuall; aHaJIu3
TEKCTa IIyTeM COMNOCTaBJICHHUS HMEIOIMXCSd TOYEK 3PEHHUs IO paccMaTpUBAEMbIM
BONpPOCaM; HOBU3HA.

2. IIpuem NOCTaHOBKHU BONPOCOB K TEKCTY UMEET CIIECIYIOIINM aarOpUTM:

— MEIJICHHO MPOYUTATh TEKCT, CTAPAsCh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIJICJIUTH KIIFOUEBHIC CJIOBA B TEKCTE;
— T0CTapaTbCs MOHITH OCHOBHBIC UI€U, IOATEKCT M OOIIMI 3aMbICeI aBTOpa.

3. Ilpuem Te3upoBaHusl 3akio4yaeTcss B (OPMYJIMPOBAHUM TE3UCOB B BHUJEC
IIOJIO’KEHHM, YTBEPKICHUH, BBIBOOB.

K sromy MOXHO A00aBUTh M HHBIE IPUEMBI: TIpUEM pePepupoBaHUs, MPHUEM

KOMMCHTHUPOBAHMNA.

Baxxnoil coctapisitoleil J000ro COJUAHOIO HAYYHOTO M3JAAHUS SIBISIETCS CIUCOK
JUTEpaATypbl, HA KOTOPYIO cChUIaeTcsl aBTop. [Ipy BOZHMKHOBEHMM MHTEpECA K KAaKOW-TO
o0cyxJjaeMoil B TEKCTe IpoOieMe BCerjga €cTb BO3MOXKHOCTb OOpPATUTBCS K CIUCKY
OTHOCSIIENC K Hell nutepaTypsl. B 3TOM citydae Bes npoOiema kak Obl pa3OuBaeTcs Ha
COCTABJISIIOLIME YACTH, KaXKJasd U3 KOTOPBIX MOXKET M3y4daTbCs OTAEIBHO OT Apyrux. IIpu



3TOM Ba)KHO HE TEPATh W3 BUAA OOIINUNA KOHTEKCT U HE MOTPYKaThCs Ype3MEPHO B JIETAIIH,
HOTOMY YTO TaKUM 00pa3oM MOXHO HE YBUJETh IJIaBHOTO.

[TonroroBka k 3k3aMeHY AOJDKHA IPOBOAUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuaa,
MaTepuaiga NPAKTUYECKUX 3aHATUH C 00sA3aTeNbHbIM OOpalleHMEM K OCHOBHBIM
yu4eOHMKaM IO Kypcy. ODTO MO3BOJUT HCKIIOYHUTH OMIMOKM B MOHUMaHUM MaTepuala,
OOJIETYUT €ro  OCMBICIIEHHE, MPOKOMMEHTHUPYET MaTepual MHOIOYUCIECHHBIMU
IPUMEPAMH.

Memoouueckue pekomeHoayuu no HANUCAHU peghepamos

Pedepar npencrapisier coboil COKpallleHHBIH MepecKa3 COACP:KaHUS MEPBUYHOTO
JOKyMEHTa (UJIM €r0 4YacTh) C OCHOBHBIMU (DaKTHUECKMMHU CBEJCHUSMU U BBIBOJIAMH.
Hamnucanue pedepara ucnonbzyeTcss B ydeOHOM IPOIIECCE By3a B IESAX MPUOOpETEHUs
CTYJIEHTOM HEOO0XOUMOM MPOPECCUOHATIBHON MOJATOTOBKH, Pa3BUTHS YMEHUS U HABBIKOB
CaMOCTOSITEJIbHOTO HAyYHOT'O T[IOMCKA: M3y4YeHHUs JUTEpaTyphl IO BBIOpAHHOW Teme,
aHaNMM3a Pa3TUYHBIX MCTOYHHUKOB M TOYEK 3pEHUS, OOOOIICHHS MaTepHayia, BBIICICHUS
TJIaBHOTO, (DOPMYJTHUPOBaHUS BBIBOJOB M T. 1. C momoImisio pedepaToB CTYACHT TIIyOKe
MOCTUTAaeT HamOOoJee CIOKHBIC TPOOJEMBI Kypca, YUHUTCS JAKOHUYHO H3JIaraTh CBOH
MBICJIH, TIPaBUIBLHO O(GOPMIATH pPalbOTy, IOKIAABIBATH PE3yJbTaThl CBOETO TPY.A.
[Ipomecc Hamumcanus pedepara BKIIOYACT: BBIOOP TEMBI; MOJ00P HOPMATHUBHBIX aKTOB,
CHEIUAIBLHON JIUTEepaTyphl M HMHBIX HCTOYHUKOB, WX HM3YYECHHE; COCTABIICHUEC IIJIaHA;
HaIMcaHue TeKcTa paboThl U ee 0(hopMIICHHE; YCTHOE H3JI0KeHue pedepara.

Pedeparsl mumyrcss mo HauOosiee akTyajdbHbIM TeMaM. B HHX Ha OCHOBe
TIIATEJILHOTO aHaJIW3a U 0000IEHUsI HAYYHOIO MaTepHualla CONOCTaBISAIOTCA pa3InyHbIC
B3IJISIIbI ABTOPOB U OMNpPEIENseTCs COOCTBEHHAs MO3ULMSA CTYJIEHTa C H3JI0KEHUEM
COOTBETCTBYIOIIMX  apryMeHTOB. Tembl pedeparoB  OKHBI  OXBaThiBaTh U
JIMCKYCCUOHHBIE BOMNPOCHI Kypca. OHU MpU3BaHbl OTPAXKATHh MEPENOBBIE HAYYHBIE UIEH,
000011aTh TEHJEHUMU MPAKTUYECKON AESTENbHOCTH, YYUTHIBAs MPU 3TOM HU3MEHEHHS B
TEKyIlleM 3aKOHOJaTesbcTBe. PeKoMeHJ0BaHHAs HIDKE TeMaTuka pedepaTtoB MpUMepHas.
CTyaeHT MpU KeJIaHUM MOXET caM MPEJJIOKUTh Ty WIM UHYI0 TeMY, NpeABapUTEIbHO
COIJIACOBAB €€ C HAYYHBIM PYKOBOJMTEIIEM.

Pedepar, xak mpaBuiio, COCTOUT U3 BBEJACHUS, B KOTOPOM KPAaTKO OOOCHOBBIBACTCS
aKTyaJIbHOCTb, Hay4yHas W TMpaKTHYecKas 3HAYUMOCTh H30paHHON TEMbI, OCHOBHOTO
MaTepuaia, COAEPKaIero CyTh MPOOJEeMbl W TMYTH €€ PEIICHHs, W 3aKIIYCHHS, TIIe
bopMUPYIOTCS BBIBOJIBI, OIIEHKH, MpeaiioxkeHus. O0muii 00bem pedepara 20 1UCTOB.

Texanueckue TpedoBanus k ohopmiieHuo pedepara cieayromue. Pedepar



odopmisiercsa Ha nuctax Gopmara A4, ¢ 00s3aTenbHON HyMepalueil CTpaHull, pruIeM
HOMED CTPAHUIIbI HA IEPBOM, TUTYJILHOM, JIUCTE HE cTaBUTCA. [loist: BepxHee, HUXKHee,
npaBoe, jgeBoe — 20 MM. AG3arHbIi oTcTyn — 1,25; PUCyHKH TOJKHBI CO3/1aBAaTHCS B
UKJIMYECKUX PeAaKTopax Win Kak pucyHok Microsoft Word (crpynmnupoBaHHBI).
Tabmuibl BEIMOMHATH TaOIMUHBIME stueiikamMu Microsoft Word. CkannpoBaHue pUCyHKOB
U Ta0JauIl He AomyckaeTcs. BeipaBHMBaHUE TeKcTa (1O IIMPUHE CTPAHUIIBI) HEOOXOANMMO
BBITIOJIHSATH TOJIBKO CTAaHAAPTHBIMU CIIOCOOAMH, a HE C MOMOIII0 TpoOenoB. Pazmep
TEKCTa B pUCYHKax U Tabnunax — 12 kernb. Ha TutynsHOM Jucte pedepara HyKHO
yKa3aTh: Ha3BaHUE Y4eOHOTro 3aBe/ieHus, (DaKyIbTeTa, HOMEp rpynibl U GaMUIHIo, UM U
O0TUYECTBO aBTOPA, TEMY, MECTO U T'OJl €ro HanmucaHus. PekoMeHiyempiii 00bemM padoThl
CKJIQJIBIBACTCS U3 CIEAYIONMIUX COCTABIISIFOIINX: TUTYJIbHBIN JUCT (1 cTpanuia),
conepxanue (1 ctpanuia), BBenenue (1 — 2 cTpaHulilbl), OCHOBHAS YaCTh, KOTOPYIO MOKHO
pa3AeNuTh Ha T1aBbl uiv pasnaeisl (10 — 15 ctpanun), 3akmtouenue (1 — 3 cTpaHulibl),
cnucok auteparypsl (1 cTpanuna), npuinoxenue (He o0s3aTenbHo). Ecnu pedepar
COZIEPKUT TaOJUILy, TO €€ HOMEP U Ha3BAHME PACIIOJIAral0TCs CBEPXY TaOIMIIbI, €CIH
PUCYHOK, TO BHH3Y PUCYHKA.

CopepxxarenpHbie YacTH pedepaTa — 3TO BBEACHHE, OCHOBHAS YacTh M 3aKJIIOUEHHE.
BBenenue g0mKHO cofiepKaTh pacCykJI€HHUE 10 MOBOY TOr0, YTO paccMaTpuBaeMasi Tema
aKTyasbHa (TO €CTh COBPEMEHHA U K HEH €CTh OOJIBIIION MHTEPEC B HACTOSIIEE BpeMsl), a
TaK)Ke TTOCTAaHOBKY II€JIM MCCIIEIOBAHMUs, KOTOpask HETIOCPEICTBEHHO CBsI3aHa C Ha3BaHUEM
pabotel. Takke BO BBEJACHUH MOTYT OBITH MOCTaBJIEHBI 33/a4 (HO HE 00s3aTENbHO, TaK
KaKk paboTa HEBEIMKAa MO 00bEeMy), KOTOphIC NETAIU3UPYIOT Iedb. B 3akimtoueHuun
MUY TCS KOHKPETHBIC, COIePKATEIIHHBIC BEIBOJIBI.

Copepxanue pedepara CTYIEHT AOKIAABIBAET HAa CEMUHApE, KPYXKKE, HAYy4HOU
koH(pepenuuu. [IpenBaputenbHO NOATOTOBUB TE€3UCHI AOKJIaAa, CTYJEHT B TeueHue 7 - 10
MUHYT JO0JDKEH KPaTKO U3JI0KUTh OCHOBHBIE TOJIOKEHUs cBoeil paboThl. [locie moknana
aBTOpP OTBEYAET Ha BOMNPOCHI, 3aT€M BBICTYIAKOT ONIIOHEHTHI, KOTOpPHIE 3apaHee
MO3HAKOMHIIUCH C TEKCTOM pedepara, 1 OTMEYAIOT €ro CUJIbHbIE U clladble cTopoHbl. Ha
OCHOBE 00CY>KJEHHS 00y4aroeMycsl BBICTAaBIISIETCS COOTBETCTBYIOIIAS OLICHKA.

Memoouueckue pekomenoayuu 01a HOO20MOBKU K IK3AMEHY:

Dk3aMeHbl B 3 —M U 4-M ceMecTpax SBISAIOTCS (OPMOM UTOTOBOTO KOHTPOJISI 3HAHUM
U yMeHHUH oOOydarouuxcsi IO JIaHHOW JMCUHUILIMHE, TMOJYYEHHBIX Ha JEKIUsX,
MPaKTUYECKUX 3aHATUSIX M B TPOLIECCE CaMOCTOSTENbHOM padoThl. OCHOBOM st
ONpe/eNiCHUs] OLIEHKH CIYXKUT YPOBEHb YCBOCHHsS OOYyYarOImIMMHCS MaTepHana,
IPETYyCMOTPEHHOTO TaHHOW paboueit mporpammoit K sk3aMeHy JOMyCKaroTCs CTYACHTHI,



HaOpaBme 36 u Oosiee OAIOB MO UTOraM TEKYILIEro U MPOMEXYTOUYHOro KoHTpois. Ha
AK3aMEHE CTYJICHT MOKeT Habpath oT 15 1o 30 Gasmios.

B nepuoa moAroTtoBku K 3k3aMeHy oOydaromiuecss BHOBb oOpalaroTcs K y4eOHO-
METOAMYECKOMY MaTepHaTy U 3aKpEIUISIIOT TPOMEKYTOUHbIE 3HAHUSI.

[ToaroToBka 00y4aromerocs K 3k3aMeHy BKJIIOYAET TPU dTana:

— CaMOCTOATCIIbHAaA pa60Ta B TCUCHHUC CCMCCTpPA,
— HCHIOCPCACTBCHHAA IOATOTOBKA B AHHW, IMPCAIMCCTBYIOINIUEC 3K3aMCHY II0 TCMaM

Kypca,
— IOATOTOBKA K OTBETY Ha 3K3aMEHAI[MOHHBIEC BOIIPOCHI.
[Ipy mnoaroToBke K H3K3amMeHy OOydarouuMmcs IeJ1eco00pa3HO MCIOJb30BaTh

MaTepuabl JIEKIUH, Y4eOHO-METOJAMYECKUE KOMIUICKChI, HOPMATHUBHBIE JOKYMEHTHI,
OCHOBHYIO U JIONIOJIHUTEIBHYIO JINTEPATYPY.

Ha »k3ameH BbIHOCHTCS MaTepual B 00beMe, NPEAYCMOTPEHHOM paboueit
IporpaMMoi y4eOHOM JUCHUIUIMHBL 32 CEMECTpP. DK3aMEH IMPOBOJIUTCS B MUCbMEHHOU /
ycTHOH (hopme.

[Ipyu mnpoBeneHun »HK3aMeHa B NUCbMEHHOW (YCTHOM) Qopme, BeIylIHid
IPENOAABaTeNb COCTaBJSIET JK3aMEHAIlMOHHBbIE OWJIETBI, KOTOpbIE BKIIIOYAIOT B CEOS:
TECTOBbIE 3aJ[aHMsI; TEOPETUUYECKUE 3aJaHUs; 3aladyd WU cutyaruu. PopMyaupoBKa
TEOPETUYECKUX 3a/laHusl COBNAAAeT € (POPMYJIMPOBKOW TMEpPEeUHs 3SK3aMEHAI[MOHHBIX
BOIPOCOB, TOBEIEHHBIX J0 CBEECHUS O0yUaIOIUXCsl HAKaHYHE IK3aMEHALIMOHHON CECCHUM.
ConepxaHue BOIPOCOB OJJHOTO OMJIETa OTHOCUTCS K pa3jIMYHBIM pa3zesiaM MporpaMMsbl C
TeM, 4TOOBI 00JIee MOJIHO OXBATUTh MaTepuas y4eOHOU TUCHUTIINHBI.

B aymuropum, rae mDpOBOAUTCS YCTHBIM 3K3aMEH, JOJKHO OJHOBPEMEHHO
HaxXOJUThCA HE 0OoJiee MIECTH CTYACHTOB Ha OJIHOTO MpernojaaBaTessi, MPUHUMAIOIIETO
sk3aMeH. Ha moAroToBky oTBeTa Ha OMIIET Ha 3K3amMeHe OTBOAUTCS 40 MUHYT.

[Ipu npoBeieHny MMCbMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.
Pesynbrar ycTHOrO (IMCbMEHHOT0) 3K3aMEHA BBIPKAETCS OLIEHKAMMU:

Ouenka «omauunon— om 91 oo 100 6annoe — TeopeTHIECKOe COEpKaHNe Kypca OCBOCHO
TMIOJTHOCTHIO, €3 TIPOOeIOB, HEOOXOIMMBIE TIPAKTHYECKHUE HABBIKK PAOOTHI C OCBOCHHBIM
Marepuasiom chopmMupoBaHsl. Bee mperycMoTpeHHbIE TporpaMMoit 00ydeHu s yaeOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO MX BBITIOTHEHUST OIIEHEHO YHCIIOM OAJITOB, OJTM3KMM K MakcuMainbHOMY. Ha
9K3aMEHE CTYJICHT JIEMOHCTPUPYET ITyOOKHE 3HAHMS TIPEIYCMOTPEHHOTO TIPOrPaMMOi MaTeprara,
YMEET YETKO, JJAKOHUYHO 1 JIOTHYECKH TOCIIC/IOBATEIHO OTBEYATh Ha ITOCTABJICHHBIC BOITPOCHI.

Ouenka «xopowioy —om 81 0o 90 6an106 — TEOPETUUECKOE COACPKAHUE Kypca OCBOCHO,



HEOOXOIMMbIE TIPAKTHUYECKHE HABBIKU PA00THI C(HOPMUPOBAHBI, BHITOIHEHHBIC YUCOHBIC 3a/IaHUS
colepKar He3HAYUTEITbHbIC OIIMOKY. Ha SK3aMeHe CTyIeHT ISMOHCTPHPYET TBEPIIOE 3HAHMSI
OCHOBHOTO (TIPOrpaMMHOT0) MaTepraa, yMEeT YETKO, IPAMOTHO, O€3 CYIIIECTBCHHBIX HETOYHOCTEH
OTBEYATh Ha TIOCTABJICHHBIC BOIPOCHL.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTHUECKOE
coJiepKaHUE Kypca OCBOCHO HE€ IMOJHOCTbIO, HEOOXOJMMbIE MPAKTUYECKHE HaBBIKU
paboThl chOpMHUPOBAHBI YaCTUYHO, BBIIOJTHCHHBIC YYCOHBIC 3a/laHUs COJECpPKAT TpyObIe
omnOku. Ha sk3amMeHe CTyneHT NEeMOHCTPUPYET 3HaHHE TOJIBKO OCHOBHOTO MaTepHana,
OTBETHI cojiepkar HETOYHOCTH, ciabo apryMEHTHPOBAHBbI, HapylieHa
NOCJIEIOBATEIBHOCTD U3JI0KEHUSI MaTepralia

Ouyenka «neyooe1emeopumensHo» — om 36 00 60 6an106 — TEOPETUIECKOE
Co/Iep’KaHMUE Kypca HE OCBOEHO, HEOOXOAMMBIE TPAKTUUECKHUE HAaBBIKU PaOOTHI HE
c(hopMHUPOBaHBI, BHIMIOJHEHHBIE YUeOHbIE 3aJJaHUs COIEpKAT TPyObIe OINOKH,
JOTIOJTHUTENIbHAS CaMOCTOsITeNIbHAsL paboTa HaJl MaTepUaIoM Kypca He IPUBEACT K
CYIIIECTBEHHOMY TTOBBIIICHUIO Ka4ECTBA BHITIOJIHEHU y4eOHbIX 3adaHuii. Ha sx3amene
CTYyCHT AEMOHCTPUPYET HE3HAHKUE 3HAYNUTEIbHON YaCTU MIPOTPaMMHOT0 MaTepurara,
CYIIIECTBEHHBIEC OIIMOKHU B OTBETAX Ha BOMPOCHI, HEYMEHUE OPUCHTUPOBATHCS B
MaTtepualie, He3HaHWE OCHOBHBIX TOHSATUN JUCIUTUIUHbBI

8. MaTepuajbHO-TeXHUYECKOEe o0ecnedyeHne TN CIUIIUHBI

8.1. Munumanvno neooxooumwtiit ona peanuzauyuu OIIOII  nepeuens
MamepuanvbHo-mexHuueckozo obecnevenus (6 coomeemcmeuu ¢ OI'OC, yueonvim
naanom u cnpaeku MTQO) BxiouaeT B ceOsi: JNEKIIMOHHbBIE ayAUTOpUU (000pYyT0BaHHBIC
BUJICONPOEKIIMOHHBIM 00opy10BaHUEM TUTSI MpE3eHTaLINH, CpelICTBaMHU
3BYKOBOCIIPOU3BEACHMS, SKPAHOM U UMEIOIIUE BBIXOJ B CETh VIHTEpHET), TOMEIIECHUS JUIS
MPOBENCHUS] CEMHUHAPCKUX W TPAKTHYECKUX 3aHATHH (00OpyJOBaHHBIC Y4eOHOM
Me0ebI0), KOMIBIOTEPHBIE KIJIACCHI U Jp., yueOHas JabopaTopus 000pyI0BaHHAS C YUETOM
crien(UKU AUCIUTUIMHBI «AHAUTUTHYECKAST XUMHUS:

MydenbHas neub € MPOrpaMMHBIM PETYIISATOPOM.

Knacc 0,25; 0,5 OBEH Poccus

[entpudyra nabopatopnas «Armedy»: 80-25. Kuraii

Cymmnbnbiit iikad [IC-80-01 CITY EAC ¢ nporpammabiM perymistopom. Poccust
Cnextpodoromerp B-1200 VER 1806022 ECOVIEW Poccus

Anamntnueckue Becbl OHARUS PA 114C



Texunueckue Becoi OHAUS SPX 6201

KommuiekT naboparopHoit medesnu (OCTpOBHBIE CTOJIBI, MPUCTEHHBIE CTOJIBI, IKA(BI IS
XpaHEHUs! PEaKTUBOB, MIKA(BI ISl XPAHEHUSI XUMHUECKOH MOCY/ bl ), BBITSKHBIE CTOJIBI.

Jnst caMoCTOATENbHOW PabOThl CTYJEHTOB MO AUCHUILUIMHE «CTPOCHHUE BEILIECTBAY
MOTYT OBITh WCIOJB30BAHBl KOMIBIOTEPHBIC KJIACChI, OCHAIIEHHBIC KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO TMOJAKIIOYeHUss K cetu «HMHTepHeT» U JOCTYNOM B
AJIEKTPOHHYIO HWH(GOPMAIMOHHO- o0Opa3oBaTenbHyt0 cpexy KBI'Y wu  snexTpoHHO—
6uomoreunsie cuctemsl «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH», DBC
«KoncynbTranT ctyaenta», ObC «Alludpoykcey.

[Ipu mnpoBeneHUW  3aHATUNA  JICKIIMOHHOTO  THUIA, CEMUHAPCKUX  3aHATUN
UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe 0becnederue.

IlepeyeHb TUIEH3MOHHOTO MPOorpaMmMHoro odecneuenusi KbI'y 2022

Cpok aeiicTBust
N HaunmeHoBaHue MPOrpaMMbl, MPABO Ctpana nporpam- K
] . 0J1-BO
HCII0JIb30BaHUS KOTOPOI MPEI0CTABISAECTCH | MPOUCXOMK-TEHHSA MHOTI'0
odecrneyeHust
JlumeH3us Ha MPOTpaMMHOE 0OecTIeYeHIe
CPEICTB AaHTHUBUPYCHOM 3aILUTHI
i Kaspersky Endpoint Security ajyis 6usHeca - Poccutickas 12 MecsiLeB 1300
’ Crangaptabeiii Russian Edition. 1000-1500 Deneparus
Node 1 year Educational Renewal License
(KL4863RAVFQ)
JluueHsust Ha opECHOE MPOTPaMMHOE
Poccuiickas
2. obecredere 0eccpoyHO 1300
®Denepanus
MoiiOduc CranmapTHbIi
JlumieH3ust Ha MPOTPaMMHOE OOecTIeYeHHe AIIs
MMOMCKa 3aMMCTBOBAHUI B TEKCTOBBIX Poceniickas
3. JOKYMEHTaX paclpocTpaHEHHBIX (popMaToB Denepars 12 mecsiues 1
Antummaruatr BY3 (2000 mpoBepok)
JluneH3ust Ha y4eOHYIO CHCTEMY
ABTOMAaTHU3UPOBAHHOTO MMPOSKTUPOBAHUS Poccriickas
4. 12 mecsmeB 8
(CAIIP) Oenepanus
«"pauus»
CRM-cucrema
5 Poccuiickas 12 19
: [Iporpamma anga 9BM "1C-butpuxkc: denepanys MecCsLeB
VYupasnenue caiitom". Jlunenzust Crapt




[IpaBa Ha mporpaMmMHOE oOecIieueHIEe
YHHBEpCaJbHasl CHCTEMA JJISl BCECTOPOHHETO
CTaTHCTUYECKOTO aHAJIN3a ¥ BU3YyaIH3aIHU
JaHHBIX Ha 500 moibp30BaTeleH.

6. CIIA 12 Mecs1eB 1
Statistica Ultimate Academic for Windows 10
Russian/13 English va 500 mons30oBaTeneit
Jlokanbnas Bepcus (Named User) ['omoBast
JTUIICH3US
[IpaBa Ha mporpaMMHOE OoOeCIIeUeHIE
CPEICTBO pa3pabOTKH
7. CIIA 12 mecsiieB 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[IpaBa Ha nporpaMMHOE 00ECIICUCHHE IS
- Poccuiickas
g pabotst ¢ PDF-mokymMeHnTamu. 12 MecsLes 15
depnepauus
ABBYY FineReader 15 Business
[IpaBa Ha nporpaMMHOE 00CCIICUCHHE IS
BeJICHUS OyXTaJITepPCKOT0 M HAJIOIOBOrO y4eTa Poceuiickas
9. o 12 Mecs1eB 16
1C:byxrantepus rocy1apCTBEHHOTO CAcpari
yupexaenus 8 [TIPOD. DnekTpoHHas NOCTaBKa
JIuneH3us Ha MporpaMMHOE CPENCTBO-
BHACOPCAAKTOP Poccuiickas
10. o 0eccpoyHO 70
Movavi Buneopenakrop 15 SE Academic CAepar
Edition
JluiieH3ust Ha IPOTPaAMMHOE CPEACTBO JIJIst
3armcy (3aXBara) BUJIEO C DKpaHa Poceuiickas
11. o 6eccpouHO 70
Movavi Screen Capture Pro (Movavi Screen CAepar
Recorder)
[Tnardopma 11 mpoBeacHYs BEOMHAPOB Poccriickas
12. o 12 mecsrieB 1
Vuebinar cAcpatns

HToro o01mii pazmep JMLEH3MOHHOI0 BO3HATPAXKIEHUSL:




8.2 Ocobennocmu peanuzayuu OUCYUNIUHDBL 01 UHBATAUOOE8 U JIUY C 0ZPAHUYEHHHIMU
803MOHCHOCMAMU 300D06HA

JIns  CTyIeHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSMH  37I0POBBSI  CO3JIaHbI
CIICIMAJIbHBIC YCIIOBHS VIS MOJyYEeHHUS 00pa30oBaHus. B 1ensx JOCTYMHOCTH TMOIYyYCHHS
BBICIIIETO 00pa3oBaHMs 1O 00pa3oBaTENbHBIM IPOTrpaMMaM HWHBAIHMIAMHA W JIMIIAMH C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMHU 3JI0POBbSI YHUBEPCUTETOM 00€CIICUYNBACTCS:

1. AnbrepHatuBHas Bepcusi oQuUIMANbHOTO caiita B cetu «MHTepHeT» s
cI1a00BUISIINX

2. JInst ’HBAJIUAOB C HAPYIICHUSIMHU 3peHUS (CIa00BUASIINE, CIICTIBIC)

- TpPHUCYTCTBUE AaCCHUCTEHTa, OKA3bIBAIOUIETO OOyYaroleMycsi HEoO0XOAUMYIO
OMOIIb, IyOJIMpOBaHUE BCIyX CHOPABOYHOW HHGPOPMALIMM O pACHUCAHMU YUEOHBIX
3aHATHI; HaJM4YMe CPEICTB JJs YCWIEHHS OCTaTOYHOTO 3peHHus, OpaiieBCKon
KOMITBIOTEPHON TEXHHUKH, BUIEOYBEIMYHUTENEH, MporpaMM HEBU3YaJbHOTO AOCTyHa K
uH(pOpMaIMK, TPOrPaMM-CHHTE3aTOPOB PEUYH M APYTHX TEXHUYECKUX CPEJICTB MpUEMa-
nepenadn yueOHOM MH(pOpMaIMu B JOCTYIHBIX (opMax i CTyJICHTOB C HAPYIICHHUSIMU
3peHus;

- 3a4aHuA OJI1 BBIITOJIHCHUA Ha DK3aMCHC 3a4HUTBIBAOTCA ACCUCTCHTOM,

- MMUCbMCHHBIC 3aJ]aHUs BBITIOJHSIIOTCS HAa OyMare, HaJIUKTOBBIBAIOTCS aCCHUCTCHTY
00yUarnmmcs;

3.J11s1 MHBJIMZIOB M JIUI] C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS TIO CITYXY
(cmabocnplmaiiue, rayxXue):

- Ha 3a4yere/PK3aMEHE TMPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUNA CTYACHTY
HEOOXOIMMYI0 TEXHUYECKYIO MOMOIIb C YYETOM HHJMBHUAYaJIbHBIX OCOOEHHOCTEH (OH
MIOMOTaET 3aHATh paboyee MECTO, MePEABUraThCS, TPOUYNUTATh U O(POPMUTH 3a/laHUE, B TOM
YUCJIE 3aMUCHIBAs O] AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOAUTCS B MUCbMEHHOUN opMe;

4. Ins UHBAIMIOB U JUI C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 310POBbSI, UMEIOLIUX
HapylIeHUsI OIMOPHO-IBUIATENBHOTO ammapara, CO3JaHbl MaTEpUAIBHO-TEXHUUYECKUE
YCIIOBUSI 00€CIIEUNBAIOIIUE BO3MOKHOCTh OECIPENATCTBEHHOIO JOCTYyNa 00y4Yaromuxcs B
yueOHble TIOMeUIeHHs,, OOBEKTy MUTaHUS, TyaJleTHble U JpyrHe MOMELICHUS
YHHUBEPCUTETA, a TaKKe MpeObIBaHUS B YKa3aHHBIX MOMEIIECHUSIX (HAJMUYUE PACIIMPEHHBIX
JIBEPHBIX TPOEMOB, MOPYYHEHN U JPYTUX MPUCTIOCOOICHUN).

- MIMCbMCHHBIC 3a/IaHWA BBIIIOJIHAKOTCA Ha KOMIIBIOTCPC CO CICHUAIM3HPOBAHHBIM
nporpaMMHbBbIM o0ecreyeHuEM UIIH HAaJIUKTOBBIBAIOTCA ACCUCTCHTY,



- 110 KEJIAHUIO CTYJICHTa SK3aMEH MPOBOJIUTCS B YCTHOU opme.

OOyuaromuecs W3 4YHClIa JUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS
o0ecreveHbl ANeKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (popmax, aganTUPOBAHHBIX
K OTPaHUYEHUSIM UX 3/10POBbB.



JIucT u3MeHeHUu# (IOMOJTHEHU)

IIpunoxenue 1

B pa6oqel?1 nporpamMme U CHUIIIINHBI «AHaIMTUYCCKAS XUMHUS)

1o HarnpasyieHuto noAroToBku 04.03.01 Xumus (BeicOKOMONEKYIIIpHBIE COSAUHEHUS)

Ha 2022-2023 y4eOHBIH O

n/n

JyieMeHT ( IYHKT)
PIIJ1

IlepeyeHb BHOCHUMBIX
U3MEeHEeHU M (I0MOJTHEeHUIT)

IIpumeuanue

OO6cyxeHa 1 peKOMEHI0BaHa Ha 3aceannu Kadeapbl HEOPTaHUIECKON 1 PU3NIECKOMN

XUMUH
poTOKOJT No

OT «

»

2022 r.

3aBemyromuii kadeapoun

X.b. Kymixos




Pacnpenesienue 6a,1710B TeKylero U pyoe;KHOro KOHTPOJIs

IIpunoxenne 2

Cymma o6annoe

M Buo konmponsa

n/n Obuan 1-a mouka | 2-a mouka | 3-a mouka
cymma

1 Ilocewenue 3anamuii 00 10 b6annoe | 0o 3 6. 00 30. 00 46.

2 Tekywuii KOHmpob: 00 30 6annoe | 0o 10 o. 0o 10 6. 00 10 6.
Omeem na npakmuueckux om 0 009 6. om (000 36. | om0oo36. | om0oo3
3aHAMUAX 0.
Buvinonnenue nabopamopnuix no 12 6annos | 4 0. 40. 40.
pabom
Buvinoanenue
CaMoCmoAmenIbHbIX 3A0AHUTL
(pewienue 3a0au, Hanucanue
pegepamos, doknad, scce ) om 00096, | om00036. | om 00036 | om 0003

o

1 Pyéestcuwiit KonmpoJip 00 30 6annoe | 0o 10 é. oo 10 6. 00 10 6.

TECTUPOBAHUE ot 0- 10 96. | ot 0- 10 36. | ot 0- nO ot 0- no
30. 36.
KOJUIOKBUYM or010216. |or0m076. |or0mo76.|or0mo?7
0.

Hmozo cymma mekywiezo u
PYy0esrcHoz20 KOHmMpPoOa

oo 706annoe | 0o 236. 00 230 00 246
OI[€HKA «Y/T0BJIETBOPUTEIHLHO)

He MeHee 36 | He MeHee 12 | He MeHee HE MEHee

0. 0. 126 126
OLIEHKA «XOPOILO0» menee 70 0.

(51-696.) Menee 23 6 | menee 23 6 | meHee 240
OI[€HKA «OTJIUYHOY

He meHee 70 | He MeHee 23 | He MeHee HE MEHEe

0. 0. 230 246




IIpunoxenne 3

LlIxana oyenusanus NAGHUPYEMBIX PE3YTbIMAMOG 00yUeHUA

Texymmii u pyoekHbINH KOHTPOJIb

Cemectp Ixana oueHnBaHUS
0-35 6annoB 36-50 6aa10B 51-60 6annoB 61-70 6annoB
Bropoii | Hactuunoe  nocemienue | [lonHoe wnm  vactuynoe | [lomHoe unu | ITomHoe
ayJINTOPHBIX 3aHATUH. | IOCEIIEHUE  ayAUTOPHBIX | YACTHYHOE MOCEIIEHUE | MOCEIIEHUE
HeynosnerBopurensHoe 3aHATHI. HacTuuHOE | ayIUTOPHBIX 3aHATUI. | ayIUTOPHBIX
BBHITIOJTHEHWE JOMAIITHETO | BHIMIOJIHEHHWE  JOMAITHETO 3aHITHAN.
3aaHMs. Ilnoxas | 3amaHus. Yactuumoe | 1OHOC  BRIIONHCHHE
MOATOTOBKA K OAaIbHO- | BHIMOJHEHHE 3agaHmii jurs | AOMAIIHCETO 3alaHHsL. Ilonxoe
PEHTHUHTOBBIM CaMOCTOSITETIbHON paboThl, | BBIIOTHCHNE
. Brmonnenue 3agaHui OMAIIIHETO
MeponpuatusM. CTyAEHT | TECTOBBIX 3aJaHUN, OTBETHI .| A
JUIsl CAMOCTOSATENBHOM | o oyrg
HE JTOTTYCKAETCsI K | Ha KOJUIOKBUYME HA | e TCCTOBBIX .
. p ’ Brinonnenue
MIPOMEKYTOYHOU OLICHKY .
3aJIQHUH, OTBETBI HA | oy s
aTTecTaluu «YIOBJIETBOPUTEIHHOY. KOILIOKBIVME Ha
Yy CaMOCTOSITEIIbHOM
OIIEHKY «XOpPOLIO». paGoTh,
TECTOBBIX
3aJlaHUi, OTBETHI
Ha KOJUIOKBUYME
Ha OIIEHKY
COTJINYHO.
IIpome:xyTouHasi aTTeCTALMA
Cemectp IIkana orieHuBaHUs
HeynoBneTBopurenbHo Y 10BIIETBOPUTEIIHHO Xopomio OTnuaHo
(36-60 6aisioB) (61-80 6amoB) (81-90 6amoB) (91-100 6amioR)
Bropoit Crynent umeer 36-60 | Ctyaenr wumeer 36-50 | Ctynent nmeet 51-60 | Crynent umeer 61-70

batoB
TEKYIIETo
PyOEKHOTO KOHTPOJIA,

10 uroramMm

u

Ha DJK3aMEHEe He Jai
MOJTHOTO OTBETa HU Ha
OJIH BOIIPOC.

Crygent umeetr 36-45
bamnoB

TEKYIIEro
pyOEKHOTO KOHTPOJIA,

10 uroramMm

nu
Ha

OK3aMCHC Jajn

IOJIHBIM OTBET TOJIBKO

bamioB 1o HUTOTaM
TEKYIIeT0o W PyOeKHOTO
KOHTpOJIA, Ha DJK3aMeHe
Janl TOJHBIM OTBET Ha
OJIVH BOIIPOC U YACTHUYHO

OTBETUJI Ha BTOPOA.

Crygent wumeer 46-60

bamioB o HUTOram
TEKYIIeT0o W PYyOeKHOTO
KOHTPOJIS, Ha DJK3aMCEHE
Jal TIOJHBIA OTBET Ha
OJIMH BOIPOC 181051

YaCTU4YHO OTBCTHJI HaA

OamioB
TEKYIIEeTo
PpyOEKHOTO KOHTPOJIS,

II0 HUTOramM
n

Ha DJK3aMeHe  jal
HOJHBLIA OTBET Ha
OJIVH BOIIPOC u

YaCTUYHO OTBETHJI Ha
BTOPOIl.

Crygent umeer 61 —
65 6aiIoB IO UTOTaM
TEKYILEro
PyOEKHOTO KOHTPOJIS,

u

Ha OK3aMCHEC Jall

0auloB MO  HWTOTaM
TEKYIIEro U PyOe:KHOTO
KOHTPOJISA, Ha 3K3aMeHE
Jajl TOJHBIA OTBET Ha

o0a Bompoca.




Ha OJJUH BOIIPOC

o0a Bompoca.

CryaeHt
HATOraM

UMEeT  TI0
TEKyImero u
pyOexxHOTO KOHTpOIIS 61-
70 OGannoB Ha SK3aMeHE
HE Jajl TIOJHOTO OTBETa
HU Ha OJIVH BOIPOC.

MONHBIA  OTBET HAa
OOWH  BONPOC |
YaCTUYHO OTBETHJI Ha
BTOPOIA. CryneHt
nMeer 66-70 OamroB
[0 WUTOraM TEKYIIEro

u pyOexxHOTO
KOHTPOJIS, Ha
9K3aMeHe hit: b

MHOJHBIA OTBET TOJILKO
Ha OJIMH BOIIPOC.




