ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIAETOBPHAYKH POCCHUU
NHdopmaum DdenepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

(Dl/lo TacKa anepbequ YUpEKAECHUE BBICLIETO 06pa30BaHI/Iﬂ
Tonxdiocts: Pektop «Yensbunckuii rocynapcrsennsiiit yausepeuter» (PIBOY BO «Uenl'Vy»)

Nara pognucanna: 08.07.2024 05:00:02
ViukdnBadws WWWWQHHHHHHH "AnanuTnyeckas XuMHA" 110 HalpaBJIeHHUIO TOATroToBKH (cneruanbsHocth) 30.05.01

891954b8c2 Cf%g%gﬂwgdgggww7mameHH octi (mpodumo) Meaumuuckas 6uoxumust PTBOY BO «Yenl 'V ctp. 1

PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™
AHanuTHdecKkass XUMHS

HanpasieHue moaroToBku (CrenuaibHOCTD)

30.05.01 MeguimmacKas OMOXUMUS

HamnpasnenHocTs (mpoguiib)

MeaunuHacKass OMOXUMUS

[IpucBauBaemas kBanu@ukanus (CTENEHb)

Bpau-0moxumMuk

®opma 00yueHus

O4Hasin

['on(s1) HAOOpa

*Pabouast mporpaMma IUCIHUIUIMHBI (MOTYJIS) aJanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHHUs NWHBAIUIOB U
JIUIL C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS

Yemsaounack 2024 .

© ®I'bOY BO «Henl'V»



MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma TUCUUIUTHHEI "AHAaTUTHYECKAs XUMHA" 110 HANPaBICHUIO TOATOTOBKH (cnennansHocTr) 30.05.01

cTp. 2
"MenuuuHcKas onoxumus" HanpasieHHOCTH (podmiro) MenuuuHckas 6uoxumust PI'BOY BO «Uenl'Y» P

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM TUCHUTUTUHBI (MOIYJIs)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BONIPOCHI U 3a4aHUs JUIsl TPOMEKYTOYHOM aTTeCTalluN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MarepuanbHO-TEXHUYECKOE 00eCTIedeHIE TUCITUTUINHBI (MOIYIIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKH POCCHUU

\‘) denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamMmMa JUCHUIUTHHEI "AHAIUTHYECKAs: XUMHUA" IO HANIPABJICHUIO MOATOTOBKY (cneuuansHoctu) 30.05.01
"MenuuuHckas bnoxumus" HanpasieHHOCTH (mpoduito) Menununckas ouoxumuss ®I'EOY BO «Henl'Y»

crp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'IBIO HU3YyUCHUS TUCHUITIIINHBI "AHanuTHYeckass XUMHS" SIBIIICTCS (byHﬂaMeHTaﬂLHaﬂ IoATOTOBKA CIIEIMAJIMCTOB B obJactu
KAaYCCTBCHHOI'O U KOJIMYECTBCHHOI'O XUMHUYCCKOro aHaJin3a, (bI/I3I/I‘IeCKI/IX u q)I/I3I/IKO'XI/IMI/I'-IeCKI/IX MCTOJIOB aHAJIN3a. Kpr
AHATUTUYCCKON XUMUHU CHOCO6CTByeT Q)OpMHpOBaHH}O HAay4YHOI'0 XUMHUYCCKOI'0O MBIIIJICHUS, YMCHUSL an06peTaTL HOBBIC 3HAHUA C
HCII0JIb30BAHUEM COBPEMECHHBIX HAYYHBIX METOIOB, YMCHUA PEIIATh HpOGJ’ICMBl, HUMECIOINE €CTCCTBEHHOHAYYHOC COACPIKAHNE.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIUIMHE HAIIPABJICHbI Ha JOCTHXKCHUE NHAUKATOPOB!

OIIK-1.1. O6nagaer pyHIaMEHTAILHBIMHI U TIPUKIIAIHBIMHA 3HAHUSAMHU B 00JIACTH MEUIIMHBI, OMOJIOTUHU U APYTHX
€CTECTBEHHOHAYUYHBIX HaIIPaBJICHHUH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.01.09

2.1 TpeGoBaHusl K NpeIBAPUTEIbHON HOATOTOBKe 00y4aloIerocs:

OO0mast 1 HeOpraHU4eCcKask XUMHS

duzuka

Opranudeckasi XUMUS

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJISI KOTOPBIX OCBOCHHE JAHHOM TUCHHUILTHHBI (MO)IyJ'ISl) HeOﬁXOIII/lMO KaK npeamecTtByruiee:

Knunnueckast naﬁopaTopHasl JUArHoCTHUKa: na6opaTopHa$[ aHaJIUTHKa, MCHC/DKMCHT Ka4€CTBa, KIMHUYCCKasA TUarHOCTUKa

JlokazaTenbHasi MEIUIIMHA

Knuamdeckas gapmaxomorus

CynebHast MeTUIIMHA

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

(MOJLY.JIST)

OIIK-1: Cnoco0eH ucnoabp30BaTh U MPUMEHSATH (PYHIaMeHTAJbHbIE U MPUKJIATHbIE MeIHIHHCKHE, €CTECTBEHHOHAYYHbIE
3HAHMS JJ15 TIOCTAHOBKHU U pPellIeHUs] CTAHJAAPTHBIX U HHHOBALMOHHBIX 32124 MPo()ecCHOHATBHOM /1esITeJIbHOCTH

3HaTh:

Juns noctmxenust OIIK-1.1 3HaTh: TEOPETHYECKUE U METOIOJIOTMYECKHE OCHOBBI aHATMTHYECKON XMMHUHU B CIIOCOOBI X
WCIIONIb30BAHUS ITPY PEIICHUH KOHKPETHBIX MPO(eCCHOHATBHBIX 3a1a4.

YMeTh:

Jna noctmxenus OIIK-1.1 ymMeTh: NpUMEHSTh TEOPETHUECKUE U IPAKTUYECKUE 3HAHUS, IIOJIyYEHHbIE IPU U3YyYEHUH AUCLIUILINHBL
"AnanuTtrdeckast Xumus'", B Ipo(peCCUOHATBLHON AESTENbHOCTH.

Baagertn:

Jns noctwkenns OIIK-1.1 BraneTs: HaBbIKaMu pabOTHI ¢ XUMHYECKUM 000pYIOBAaHUEM U AaHATUTHYECKUMHU TPUOOpaMu AJIs PEIeHUS
npogecCHOHANEHBIX 3a1ad.

B pe3yabTaTe 0CBOCHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KeH

31

3HaTb:

3.11

OCHOBHBIE TIOHATHS U 3aKOHBI, JISKAINE B OCHOBE aHAJIMTHICCKOH XIUMHH; METOMBI H CIIOCOOBI BEITOTHEHHS
Ka4CCTBCHHOI'O aHaJIu3a, METOAbI, IPUECMBI U CIOCOOBI BBITTOJHEHHUSI XUMAYECKOTIO 1 (1)I/I3I/IKO'XI/IMI/I‘{GCKOFO aHajius3a
JUIS YCTAaHOBJICHHUSI KA4E€CTBEHHOIO COCTaBa U KOJIMYECTBEHHBIX ONpe/IeICHNH; METO/IBI Pa3/ieIeHNUs BEIIECTB
(xuMuueckue, XxpoMarorpapuieckue, SKCTPaKIUOHHbIE); OCHOBBI MaTEMaTHUECKOH CTAaTUCTUKH IPUMEHHUTENHHO
K ONHKE IPAaBUIBHOCTH U BOCIPOH3BOJUMOCTH PE3yIIbTaTOB KOJINUSCTBEHHOTO aHAIN3a; IIPABIIIA TEXHUKI
6e3omacHOCTH P paboTe B XMMUUECKOH 1a00paToOpHH.

3.2

YMmeTnb:

321

MONB30BAaThCS MEPHOM MOCYAOH, aHAIUTHYECKUMH BECAMM; BIIAJICTh TEXHHKOH BBIOJIHEHUS OCHOBHBIX
aHAIUTUYECKUX OIEpalHii IpY KaUeCTBEHHOM M KOJIMYECTBEHHOM aHa/IU3€; TOTOBUTh U CTaHIAPTH30BATh PACTBOPBI
AQHATUTHYECKUX PEareHTOB; OTOMPaTh CpPENHIOI IPo0y, COCTaBIATH CXEMY aHalu3a, NPOBOAUTH
KaueCTBEHHBI U KOJIMYECTBEHHBIN aHAIN3 BEILECTBA B IIpeJieNaxX UCIOIb30BaHUs OCHOBHBIX IIPUEMOB U METOJIOB,
IpeyCMOTPEHHBIX IPOIPAMMOIi;
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3.2.2

paboTaTh C OCHOBHBIMH THIIAMH TPHOOPOB, HCHONB3YEMBIX B aHamu3e (MHKPOCKOIIBI,
(hOTO3IEKTPOKOIOPUMETPBI, (DITYOPUMETPBI, CIIEKTPOPOTOMETPBI, TOTCHIIHOMETPHI, KYJIOHOMETPBI, XpoMaTorpadsl 1
Jp.); CpaBHHBaTb METO/IbI aHAJM3A IO TOYHOCTH U MHHUMAIBHO OMPENeIIIeMOMY COJICPIKAHUIO BEIECTBa;
OOBSICHATh CYTh XHMHYECKHX PEAKLHA, JIKALNIUX B OCHOBE aHATMTHICCKOTO METOJd M X AHATMUTHICCKHE
3pdexTs, 0QOPMIATH OTYETHYIO JOKYMEHTAIHIO TI0 OKCICPUMEHTANbHBIM JaHHBIM; BBITIONHITE HCXOHbIC
BBIYHCIICHUS JUTS IPOBEJICHUS aHAJTUTHYESCKOTO SKCIICPHMEHTA, BBIIONHATD UTOTOBBIE PACYEThl C HCIOJIb30BAHUEM
CTATHCTHYECKOIT 00PabOTKHU Pe3yIbTaTOB KOJINYSCTBEHHOIO aHAaIN3a.

3.3

Baaners:

3.3.1

MPOBEICHHS IPOOUPOUHBIX PEAKIIUil, HABBIKAMH Pa0OThI ¢ XUMHYECKO# MOCYION U MPOCTSUIIIMMU TPUOOPAMU;
MPOCTEHINNX ONepaii NpU BBHIIOJHEHHMH Ka4eCTBEHHOTO W KOJMYECTBEHHOTO aHAJM3a BELIECTB; pPadOTHI C
npuOOpaMy, MCHONB3YEMBIMH JUISI KAadeCTBEHHOTO U KOJMUYECTBEHHOTO aHaIN3a

3.3.2

(poToxonopumertp, cnekrpodoromerp, pH-MeTp, KyJTOHOMETP, aMIIepOMETPHUECKasl yCTaHOBKA U Jp.); IO
MPOBEJCHHUIO CHCTEMATHUYECKOTO aHAIIM3a HEM3BECTHOTO COSIMHCHUS; CTATHCTHIECKOH 00paboTKH
9KCIIEPUMEHTAIBHBIX PE3yJIbTaTOB.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

Ob6Lwasn TpyaoeMKoCTb 6 3ET
Yacos 1o yuebHOMYy IutaHy : 216 Bugs! KOHTpONIsL B cemecTpax:
B TOM UHCIIE :
ayIUTOpHBIE 3aHsThs : 132 9K3aMeHHI 4
caMocCTosTeNbHas pabora : 48,3 3a4eThl 3
94acoB Ha KOHTponb : 18
KOHTaKTHas pabora: 149,7
UKP: 17,7
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos JlutepaTtypa
| 3aHATUSA [ Kvpc
Paznen 1. BBenenne. 3agaun u MeTOAbI AHAJIUTHYECKOH XUMUM
11 AHanuTHuyeckas XMMUs Kak Hayka. Buapl aHanuza. OCHOBHbIE 3Tallbl 3 4 JI2.1J12.2J12.3
aHanmuza. I[IpoGooTOop u mnpobomomroroBka.  /JIex/ 2152333435
1.2 Tlpu3Haku aHaIMTHYECKOW peakiuu. KaTteropun H30UpaTeIbHOCTH 3 2 JI2.1J12.3
aHanuTudeckux peakuuid. Ilpemen oOHapyxeHus. Memaromee BIUsSHUE U 013233 54 55
CIOCOOBI €T0 YCTpaHEeHUs: pa3JeieHue, MacKupoBaHue. J{poOHbIH 1
cucreMaTnueckuii ananus. I[peacraBurensHOCTs  MPOOBL. DaKkTOpHL,
OIIpeAeISIIOIINE TOCTAHOBKY aHATUTHIECKOHN 3aa4t: YPOBEHb COJICPIKAHNUS
KOMIIOHEHTa, TpeOyeMass TOYHOCTb, SKCIIPECCHOCTb aHAIM3a, CTOUMOCTb.
OCHOBEHI KauecTBeHHOTO aHanu3a. /IIp/
1.3 BBoanoe 3anstue. Lleau u 3anaun npaktukyma. I[lopsiok BbInonHeHUs 3 2 JI2.1J12.3
naboparophsbix pabot. MucTpykuus no Th. OCHOBBI KaueCTBEHHOT'O aHAIN3A. 010523334035
/J1ab/
14 3amauu ¥ METO/Ibl aHATTMTHYECKOM xumuu. /Cp/ 3 6 JI2.1J12.3
013233 54055
Pazgen 2. Metposoruieckne 0CHOBbI XHMHYECKOI0 aHAJIH3a
2.1 CriocoObl BbIpa)keHHs KOHLIEHTPAIMU. XapaKTePUCTHKH METO/a. 3 2 JI2.1J12.3
Craructuueckas 00paboTKa pe3ynbTaToB u3MepeHuid. /Jlex/ 013233 54 55
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2.2 Crioco0b1 BbIpaXkeHHs KOHIIEHTpaluu. Beioop merona. M3mepenue 3 2
aHaJIUTHYEeCKOTO curHana. CrocoObl BEISIBICHUS U YCTPAHEHUS
cucremMatndeckux norpemnocreil. Ilocrpoenue rucrorpamm.  3akoH
HOPMAJIBHOTO paclpeleneHus CIydaiHeIX ommbOok. CpeaHee U qucnepcus
reHepaIbHOM COBOKYNMHOCTH. CpelnHee U CTaHJapTHOE OTKIOHEHHE
orpanndeHHo# BoiOopku. Kputepuii CthroneHta. JloBepurenbHas BEpOSTHOCTD
Y JOBEPUTENBHBIN HHTEpPBAI. METOIBI OLIEHKH MpaBMIIbHOCTH. [Ipomaxu.
Uckmouenne nanupix. CpaBHEHHE CPEIHUX U JUCTIEPCUI IBYX HE3aBUCHMBIX
SKCIIEPUMEHTOB. 3aKOH PacCHpOCTPAHEHHS IOTPEIIHOCTeH MpH
Boruucnenusx. /Ilp/

J2.1J12.3
010233 54 55

2.3 |IlomroroBka Kk 3aHATHSAM MO TeMe "MeTPOJOrHIeCKHE OCHOBBI XUMHUYECKOTO 3 53
ananusa". /Cp/

J2.1J12.3
0103233 54 55

Pa3znes 3. PactBopbl. XuMuueckoe paBHoBecHe.

3.1 3aKoH IeHCTBYIONUX Macc. Y CIIOBHE MaTepuanbHoro 0ananca. [IpuHiun 3 6
INMEKTPOHEUTpaTbHOCTH. TepMOAMHAMUYECKHE U KOHIICHTPAIIHOHHBIS
KOHCTAHTBI XUMIYECKUX paBHOBECHH. FIOHHAs CHila pacTBOPOB.
KoahduueHTs! akTHBHOCTH HOHOB M CIOCOOBI MX BbhiuucaeHusl. ConbBaTaIus.
Crynenuatas (K) u mnomHas () KOHCTaHTHI KOMILIEKCOOOpa30BaHUS.
Koncrantsl kucioTHoit (Ka) u ocHoBHoit (Kb) noHu3aimu, KOHCTaHTBI
npotonuposanus (KH, PBH). ®yukuus 3akomruiekcoBanHocTH (D) u
obpazosanus N. Pacuer noneit popm. /Jlex/

J2.1J12.3
013233 54 55

3.2 3aKoH JeHCTBYIONUX Macc. Y CIIOBHE MaTepuanbHoro 0ananca. [IpuHIum 3 4
INMEKTPOHEUTpaTbHOCTH. TepMOAMHAMUYECKHE U KOHIICHTPAIIHOHHBIS
KOHCTAHTBI XUMIYECKUX paBHOBECH. FIOHHAs CHila pacTBOPOB.
Koa¢hbuueHTs! akTHBHOCTH HOHOB M CIOCOOBI MX BbhiuucaeHusl. ConbBaTaIusl.
Crynenuatas (K) u mnomHas () KOHCTaHTHI KOMILICKCOOOpa30BaHUS.
Koncrantsl kucinoTHoit (Ka) u ocnoHoit (Kb) noHu3aimu, KOHCTaHTBI
npotouupoBanus (KH, PBH). ®yakuus 3akomruiekcoBanHoCcTH (D) 1
obpazosanus N. Pacuer noneit popm. I'maponus. /Tlp/

J2.1J12.3
013233 54 55

3.3 IMoxrotoBka Kk 3aHATHIM 110 TeMe "PacTBopbl. Xumudeckoe paBHoBecue". /Cp/ 3 4

J2.1J12.3
013233 354 55

Paznen 4. TutpuMeTpuuecKuii MeTO aHAIN3A

41 OOmas XapakTepuCTHKa TUTPUMETpUM. TpeOoBaHMSA K peakIusaM, 3 4
IpPIMEHSAEMBIM B THTpUMETpHH. KpuBble THTpOBaHUS. JlONIS THTPOBAHUS.
OKBHUBAJICHTHAS U KOHEYHAs! TOUKH TUTPOBAHUSL.

TutpanTs! 1 MHANKATOPEL. [IepBUYHBIE M BTOPHYHBIC CTAaHAAPTHL. [IpHHITUITEI
pacyeToB B TUTPUMETPUM. OKBUBAJICHTHAs W MOJISIPHASI MACChL.
Ipsimoe, 0OpaTHOE, BHITECHATENBHOE (3aMECTHTENBHOE) M KOCBEHHOE
tutpoBanue. /Jlex/

JI2.1J12.3
013233 54055

4.2 KucnoTHO-0CHOBHBIE paBHOBECHS B BOAHBIX pacTBopax. KUCIOTHO- OCHOBHOE 3 6
tuTpoBanue. Teopuu KUCIOT 1 ocHOBaHWi. CiocoObI Beruucnenus: pPH
Pa3NMYHBIX KHCIOTHO-OCHOBHBIX CUCTEM: CHJIBHBIX KHCIOT U OCHOBAaHUIA,
ca0bIX KACIOT U OCHOBAHHIA, cMecei ClTabbIX KUCIIOT U CONPSDKEHHBIX ¢ HUMH
ocHoBaHui. By(depHbie pacTBophI 1 X CBOWCTBA, OydepHas eMkocTb. CriocoObI
rpaduIecKoro MpeCTaBIeHHs POTOIUTHISCKIX paBHOBECHNA. CII0KHBIE
KHCJIOTHO-OCHOBHBIE CHCTEMBI: CMECH CHJIBHBIX H CJa0bIX KHCJIOT, CMECH
CHJIBHBIX U CJ1a0bIX OCHOBaHHH, MHOTOOCHOBHBIE KHCJIOTBl, MHOTOKHCIIOTHBIE
ocHoBaHus, amponutel. [IpocTreiime aMUHOKHCIOTHI, H303JIEKTPHYECKast
Touka. KpuBele THUTpOBaHMS CHWIBHBIX M CJIA0BIX KHUCIOT (OCHOBaHHMKA),
MHOTOOCHOBHBIX KHCJIOT (MHOTOKHCIOTHBIX OCHOBaHHH), cMeceit
CHJIBHBIX M CJa0BIX KHUCIOT (ocHOBaHMH), amdonuToB. KuciaortHo-
OCHOBHBIE WHIHMKATOPHL. [IOrpEeITHOCTH ONpeeieH s, CBsI3aHHBIE C
HHIUKAaTOpOoM. [IpMeHeHne KUCIOTHO-OCHOBHOTO TUTPOBAHHUSI.

/JTex/

J2.1J12.3
01323354055
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4.3

OKHCIIMTENBEHO-BOCCTAHOBUTENBHEIE PABHOBECHS. OKHUCIUTENBHO-
BOCCTaHOBHUTENbHbIE NOTEHIUAIbI PEJOKC-TIap. BIusHue pa3nudHbIX (aKTOpOB
Ha OKHMCIIMTENEHO-BOCCTAHOBUTENBHBIN TOTeHIMAN. KOHCTaHTa paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTENLHOM peakiy. HampaBnenue npoTeKanus
OKHCJINTEIHLHO-BOCCTAHOBUTENLHOMN peakiu. OKUCITUTENLHO
-BOCCTaHOBHUTEJILHBIE PEAKIIMM B KAYECTBEHHOM M KOJIMYECTBEHHOM aHAJIH3E.
OKHCIHMTENEHO-BOCCTAHOBUTENLHOE TUTPOBAHUE. PeloKe- HMHAMKATOPE,
MPUHINI UX BEIOOpa. KpUBBIE OKUCITUTENLHO- BOCCTAHOBUTEIBHOTO
TuTpoBaHus. [[puMeHeHHe OKUCITUTENbHO- BOCCTAHOBUTEILHOTO THTPOBAHMS.
[JTex/

3

4

J2.1J12.3
010233 54 55

44

Peaxuuu komiekcooOpa3oBaHus B aHanu3e. KoMIuiekcoHOMeTpuuecKoe
tutpoBanue. [IpuMeneHne peakiuii KOMIIIEKCO00Pa30BaHNS B aHATHTHIECCKOH
xumun. Oynknun odpasosanus (beeppyma, Nl ). Pacuer noneil KOMIIEKCHBIX
dopm. CriocoObl TpadUUecKkoro TMpeACTaBICHHUS PABHOBECHH
KOMILIeKcooOpa3oBaHus. Kommiekco- 1 xomiiekcoHoMmeTpus. O6uue
xapakrepuctuku DJ{TA xak TuTpanTa. Y cJIOBHbIE KOHCTaHTEI
KoMIuiekcooOpaszoBanust (B, PB"). BeiOop onTuManbHbIX YCIOBUI
tutpoBaHust. CelneKTUBHOE TUTpoBaHKe. KpHBbIe KOMIIIEKCOHOMETPHUIECKOTO
TUTPOBaHUs. MeTalIOXpOMHbIE MHAUKATOPHI, IPUHIIUII UX BBIOOpA.
IorpemHocTr onpeseneHns, cBI3aHHbIe ¢ HHANKaTopoM. [Iprmenerue
KOMIUIEKCOHOMETPUUECKOTO TUTPOBAHHUS.

/JTex/

J2.1J12.3
01030233 54 55

45

TpeOoBaHMS K pEaKUUsIM, IPHMEHSICMBIM B THTPUMETpUH. oI
THTPOBaHMsL. DKBUBAJICHTHAsI U KOHEYHAs TOYKH TUTPOBaHus. [IpHHIMIIEL
pacueToB B THUTPUMCTPHHU. OKBHBAJICHTHAsT M MOJSPHAas MaccChl.
IIpsimoe, 0OpaTHOE, BEITECHUTENBHOE (3aMECTHTEIBHOE) 1 KOCBEHHOE
tutpoBanue. /IIp/

J2.1J12.3
01030233 54 55

4.6

Teopus bpencrena-Jloypu. Pacuer noneit popm u pynkiuu breppyma.
Crioco0b1 BerurcneHus: PH pa3iMyHbIX KHCIOTHO-OCHOBHBIX CHCTEM: CHIIBHBIX
KHCJIOT ¥ OCHOBaHHMH, CJIA0BIX KUCIIOT U OCHOBAHU, CMECEH C1a0bIX KUCIOT U
CONPSDKEHHBIX ¢ HUIMU OCHOBaHMA. BydepHbie pacTBOPHI U HX CBOMCTBA,
OydepHnas emkxocTs. Crioco0b!I rpaduIecKoro NpeacTaBICHIs
MIPOTOIUTHYECKUX paBHOBeCHH. CII0KHBIE KUCIOTHO- OCHOBHBIE CHCTEMBI:
CMECH CHJIBHBIX M CJIA0BIX KUCIOT, CMECH CUIBHBIX U CJIa0BIX OCHOBaHUH,
MHOTOOCHOBHBIE KHCIIOTBI, MHOTOKHCIIOTHBIE OCHOBAaHUs, aM()OJIHTEIL.
IIpocreiimue aMUHOKUCIOTHL, U303IEKTpUUecKas Touka. Kpusble TUTpoBaHMS
CHJIBHBIX U CJTa0bIX KHCIOT (OCHOBAHHH ), MHOTOOCHOBHBIX KHCJIOT
(MHOTOKHCJIOTHBIX OCHOBaHHIi), CMECEH CHJIbHBIX M CJIa0BIX KUCIIOT
(ocHoBaHwmit), aM(ponnuTOB. KHCIIOTHO- OCHOBHBIE WHIMKATOPHI. [lorpemHocTu
ompeJesieHHs, CBsI3aHHbIe ¢ UHAMKaTopoM. /IIp/

JI2.1 J12.3
013233 54055

4.7

Kucnorno-ocnoBHoe TuTpoBanue. Auuaumerpus. [IpurorosiaeHue u
CTaHJAPTH3ALHS PACTBOPA COJTHOM KUCIOTH. OnpeeieHne HIKOTHHOBON
KHCJIOTHI B aHATM3UpyeMoM oOpasiie. /J1ab/

J2.1J12.3
01323354055

4.8

KucnorHo-ocHoBHOE THTpOBaHKe. AnkanuMeTpus. [Ipurorosnenue OydepHoro
pactBopa. CtanmapTu3anus pacTBopa rufipoxcuaa Harpus. Onpenenexue
MOJIIPHOH Macchl 9KBHBaJIEHTA OPraHMYECKON KUCIOTHL. /J1ab/

J2.1J12.3
01323354055

4.9

OKHCITUTEIbHO-BOCCTAHOBUTEIILHOE TUTPOBaHHKe. [lepMaHraHaTOMETPHS.
CranmapTusamys pacTBopa IIepMaHranara kanus. OnpeseneHne Nepekiucu
BOJOPOJIa B JIEKAPCTBEHHOM Ipemnapare. /J1ad/

J2.1J12.3
01323354055

4.10

Komnnexkconomerpuueckoe TurpoBanue. CTaHIapTH3aLUSA pacTBOpa TPHIIOHA
b. Onpenenenue coaepixkanusi OUIITIOKOHATA KAJIbLHUS B JICKAPCTBEHHOM
npenapare. /J1a6/

J2.1J12.3
013223334055

411

IoaroroBka K 3aHATHSAM 1O TeMe "THTPUMETPUIECKUI METOI aHATH3a.
KucnorHo-ocHOBHOE 1 KOMIUIEKCOHOMETpHUeckoe TutpoBanne'. [loaroroska
0TYETOB 110 1abopaTopHbIM padotam. /Cp/

20

J2.1J12.3
01030233 54 55
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Pazgen 5. Ocaxiaenue B aHaIMTHYECKOH XUMMH.
5.1 OcaxaeHne Kak MeTO/ pa3enieHuss MousipHas pacTBOPUMOCTH (S), 3 2 J2.1J12.3

cobcTBeHHast pacTBOpHUMOCTH (S0) 1 mpom3Bezerue pactBopumoct (KS).
BrusiHEE HA pACTBOPUMOCTD IIOCTOPOHHUX HOHOB.  PacTBOPHUMOCTH OCajka
B €ro HAaCHIIIEHHOM PAacTBOPE B OTCYTCTBHE U B IPUCYTCTBHU
OTHOMMCHHBIX HOHOB. [IpUHITUIBI BBIYUCICHUA pPACTBOPHUMOCTH TPH
HaJIM4YNK KOHKYPUPYIOIIMX paBHOBecuil. PacueT pacTBopuMocCTH NpH
3aJ]aHHOM KOHIICHTPAIMK HOHOB BOJIOPO/Ia, B PUCYTCTBUH MOCTOPOHHETO
KOMIUTEKCOooOpa3oBarens. Pacuer pacTBOPUMOCTH B HM30BITKE OCAAUTEINS,
00JIa/IatoNIer0 KOMILUICKCYIOIIMMH  CBOMCTBaMU. MUHHMMAIbHAS
pacTBOPUMOCTB ocanakoB. J[poOHoe ocaxaenue. Kpurepnuu koamdecTBEHHOTO
paseneHus.

OcanurenpHOE THTpOBaHHE. METOIBl  OCAJAUTENEHOTO THTPOBAHHMS.
IMocTpoeHHe KPHUBBIX apreHTOMETPHYECKOTO TUTPOBaHus. KpuBbie
TUTpOBaHUs cMeceil. CrtocoObl OOHApPYKEHHsI KOHEYHOH TOYKH THTPOBaHMS,
MHIMKATOPBL. [IorperHoCTH onpenereHus, CBI3aHHbIe C HHANKaTOpoM. MeTox
Mopa, @onprapga u @asaca. [IpumeneHne MeToga 0CaauTEIHEHOTO
TuTpoBaHus. /Jlex/

010233 54 55

5.2 I'paBuMeTpuyeckue METO/bl aHau3a. I paBUMeTpHs Kak aOCOIIOTHBIN METOJ 3 2
ananm3a. OcaxxgaeMast ¥ BecoBast (opma, TpeOOBaHHUS, IPEABSBIIEMBIE K
HuM. ['paBumerpuueckuil pakrop. Pacuers B rpaBumerpun. Pacuer
MHUHUMAJIBHO JOIyCTUMOM MAacChl OIPEeNIIEMOr0 KOMIIOHEHTA.
ITpumeHeHUe TIpaBUMETPUUECKOTrO METOJa aHaIu3a. MexaHu3M o0pa3oBaHUs
ocazka. Ilepechinienne, LEHTPEl KPUCTAIM3AMU U POCT YaCTHIL.
Kpucrammdeckue u amopdHbsle ocanku. CtapeHue ocaakoB. Bumbl
3arpssHeHHH  ocankoB. COBMECTHOE OCaXKICHHE, COOCAKICHHE. Y CIOBUA
AHAIUTHYECKOTO ocaxeHus. ['oMoreHHOe ocaxknenue /JIex/

J2.1J12.3
01030233 54 055

5.3 MossipHast pacTBOPUMOCTS (S), COOCTBEHHAsE pacTBOPUMOCTS (S0) u 3 2
npousBesieHue pactsopumoctu (Ks). BiusHue Ha pacTBOPUMOCTh
IIOCTOPOHHUX HOHOB. PacTBOPUMOCTH OCa/IKa B €r0  HACBHIIIEHHOM PacTBOpE B
OTCYTCTBHE H B IIPUCYTCTBUH OJHOMMEHHBIX HOHOB. [IpUHIUNBI BBIYUCIECHUI
pacTBOPUMOCTH MpPU HAJIMYMM KOHKYPHUPYIOIIMX paBHOBecuil. Pacuer
PacTBOPUMOCTH IIPH 3aJaHHON KOHLEHTPAlui HOHOB BOJOPOJa, B
IIPUCYTCTBUHU MIOCTOPOHHETO KOMILIEKcooOpa3oBaress. Pacuer pacTBopuMOCTH
B M30BITKE OCAJUTEN, 00JIaJal0IIeT0 KOMIUIEKCYIOIIIMH  CBOHCTBAMIL
MuHuManbHas pacTBOPUMOCTD 0cakoB. JIpo6Hoe ocaxkaeHue. Kpurepuu
KOJIMYECTBEHHOTO paszfenenns. /IIp/

JI2.1J12.3
010323354055

54 I'paBuMeTpuveckuii MeTo | aHanu3a. /J1a6/ 3 6

J2.1J12.3
013233 54 55

Pa3gen 6. DxcTpakuus 1 xpoMaTorpauieckue MeTo bl

6.1 KonmyecTBeHHbIE XapaKTEPHCTHKU OKCTPAKIUOHHBIX PABHOBECHI: 4 2
ko3¢ ¢unuent (D) pacnipenenenus, koHCTaHTa 3KkcTpakuuy (Kex), creneHsb
W3BJICYCHHS BelecTBa MpH N-KpaTtHo# skctpakiuu (RN). Kpurepun
KOJIMYECTBEHHOTO paszeneHus, koddouient pasnencaus (KB/A) u pakrop
oborarienus (SB/A).  THIbI 9KCTPAKIMOHHBIX cHCTeM. /JIek/

J2.1J12.3
013223334055
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cTp. 8

6.2 KaTroHOOOMEHHAsI 3KCTPAKIIMS: SKCTPAKIIUS BHYTPUKOMILICKCHBIX 4 4
COCOUHECHHH W OKCTPAKUHs OPraHHYCCKHMH KHCIOTaMH. Y paBHCHHUE
9KCTpakiyu. PaKkTOPbI, BIUSIONINE Ha BETMIUHBI KOHCTAHT OKCTPAKIHH H
3HAYCHHUS KOA(DPUIMEHTOB pacrpeie/ieHHsI METaUIoB. PH MoIy KCTpaKIyy.
Pacnipesiesienre  9KCTPAKIMOHHOTO peareHTa. Mcnoiabp30BaHHe 0OMEHHBIX
peakiuii. AHHOHOOOMEHHAs IKCTpPaKIUs. YpaBHEHHE dIKCTPaKIUu. DaKTopsl,
BIMSIIOIINE HA KOG (DUIMCHT pacipeeeH s METaIIOB. JKCTPAKIIHS
HEUTPATbHBIMU  JKCTPAareHTaMH. DKCTPAKIMsI KOMILICKCHBIX
METaUIOCOACPIKAIINX KHUCIIOT: YPaBHEHUE IKCTPAKIHMH, (PaKTOPBHI, BIUSIOIIIE
Ha K03 HUIMEHT pacTpeieNeHus MeTaslia. 3aBUCUMOCTh COCTaBa accolrara OT
OCHOBHOCTH 9KcTpareHTa. KoOpuHAIMOHHAsT IKCTPAKLHS: YPAaBHCHHUE
IKCTPAKIHH, (haKTOPEI, BIMSIONINE HA PACIPECICHUE METAIOB. DKCTPaKIU
MaKpOIMKINYECKUMH dKCTpareHTamu. /Jlex/

J2.1J12.3
010233 54 55

6.3 Knaccuukanus xpomarorpaguaecKiux METOIOB 0 arperaTHOMY COCTOSHUIO 4 4
(a3: Ta3oBas agcopONMOHHAS, XKUAKOCTHO-aJCOPOIMOHHAS, Ta30KHIKOCTHASL
pacnpeneNuTeNnbHas, KUAKOCTHO-KHIKOCTHAS pacipeieluTebHas
xpomarorpadun.Knaccudukamus xpomarorpapuaeckux METOA0B 110
MEXaHHU3MY pa3ZeNIeHUs] KOMIIOHCHTOB: MOJICKYJIsIpHas (acopOLMOHHas,
pacrpeneNuTenbHas, SKCKIIO3HOHHAA) I XeMOCOPOIHOHHAS
xpomarorpadus (MOHHOOOMEHHas, OcafoyuHas,
OKHCIINTENbHO-BOCCTAHOBHUTENBHAS, aJCOPOIIMOHHO-
KoMILIeKcooOpa3oBareibHas). Kinaccudukanus xpomarorpaduueckux
METOJIOB M0 CcHoco0y IepeMerneHus (as: 31I0eHTHbIN, (GPOHTAIBHBIN U
BBITECHUTENBHBIH MeTobl. Kiaccupukanms xpomatorpadmaecKiX METOI0B
IO TEOMETPHH COPOILIMOHHOTO CJIOS: KOJOHOYHAS U INIOCKOCTHAs (OyMaXkHas U
TOHKOCTOWHas) XpoMarorpadun. BHyTpeHHIE 1 BHEITHHE XPOMAaTOIPAMMBIL.
/JTex/

J2.1J12.3
01030233 54055

6.4 KoadduuueHt pacnpeneneHuss KOMIOHEHTa MEX/y HEMOABHKHOMN 1 4 4
o BMKHOU (azamu. OCHOBHOE ypaBHEHHE PaBHOBECHOW Xpomarorpaduu.
TTapameTpsl xpomaTtorpamMm: MepTBoe Bpems (tM), obmiee (R) u
ucnpasinenHoe (tR') Bpems yaepkuBaHMS KOMIIOHEHTa, KO3()(ULIUEHT
emkoctH (K') 1 koaddunment cenektuBHOCTH (KS) KOJOHKH, OTHOCHTEIbHAS
CKOpOCTSH JBIKeHMs koMmroneHTa (Rf) B mnockocTHO# xpomarorpadun.
Pazpemrenne (Rs) kak XapakTepUCTHKA pa3aeleHHs MUKOB. ONTUMHA3AIHS
pasaeneHust.

/JTex/

J2.1J12.3
013233 354 55

6.5 IIpru4nHbI pa3MBIBaHUS XpOMATOrpadHIECKUX MMMKOB. 3aBUCHMOCTh IIHPHUHBI 4 4
nuKa OT J(PQPEKTHBHOCTH KOJOHKH. Teopusi TEOPETHYECKHUX TapesioK:
BBICOTA, S3KBHMBaJEHTHas Teopernueckoii Ttapenke (BITT), uucio
TeopeTndeckux Tapenok. Kunernueckas teopust: 3aBucumocts BOTT ot
JMHEHHON CKOPOCTH MOTOKA, BKJIA]] BUXPEBOW M MPOJONIBHOM nuddy3uu,
MaccomepeHoca B MOIBIKHOM U HemoasmwxkHOH ¢aszax B BOTT.
OntumaneHble BOTT u nuneiiHas ckopocTh OTOKa. Xpomarorpamma U ee
UCTIOJIb30BAHKE JIUTSl UACHTHU(QHUKALUKI U KOJMYECTBEHHOTO ONPEACICHUS
KOMITOHEHTOB.

/JIex/

J2.1J12.3
013233 54 55
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6.6 KaTnoHO0OMEHHAs 3KCTpaKIKA: SKCTPAKLIUS BHYTPUKOMILIEKCHBIX 4 2 J2.1J12.3
COEMHEHHUI 1 IKCTPAKIHS OPTaHMIECKUMHU KUCIOTaMH. Y paBHEHHE 21320335435
sKCTpakiuu. PakTopsl, BIUAIONUE HA BEIMYMHBI KOHCTAHT OSKCTPAKIMH U
3HAYCHHUS KOA(DPUIMEHTOB pacrpeie/ieHHsI METaUIoB. PH MoIy KCTpaKIyy.

Pacnpenenenue 3KCTpakIIMOHHOTO peareHra. Mcnonb3oBaHue 0OMEHHBIX
peakuuii. AHHOHOOOMEHHAs 3KCTPAKUUs. Y paBHEHHE dKCTpakuuu. PakTopsl,
BIUSIONIHNE Ha KOAQUIMEHT pactipenene s MeTauIoB. DKCTPAKIHS
HEUTpaJIbHBIMU KCTPareHTaMH. JKCTPAKIUS KOMIUIEKCHBIX
METAJIOCOePKAINX KUCIOT: ypaBHEHHE SKCTPAKLIUH, GaKTOPEI,
BIMAOUIME Ha KO3 PULMEeHT pacpeieneH s MeTauia. 3aBUCUMOCTh COCTaBa
accoupara OT OCHOBHOCTH 9KCTpareHTa. KoopIuHannoHHass SKCTPaKLus:
ypaBHEHME HKCTPAKLUHM, (GaKTOPHI, BIUSIONINE HA paclpeie/iecHue METaJIIOB.
DKCTpaKIus MaKpOLUMKINIECKUMH SKcTpareHTamu. Koaddumment
pacnpeiesieHus] KOMIIOHEHTa MEXKAy HETIOIBMXKHOM U MOABHKHON (azamu.
OcHOBHOE ypaBHEHHE paBHOBeCHOH xpomarorpaduu. [Tapamerpsl
XxpomarorpamMm: MepTBoe Bpems (tM), obmree (tR) 1 ucnpasnenHoe (tR')
BpeMsI yIepKUBaHUS KOMIOHEHTa, Kodddunment emxoctH (K') u

K02 GUITUEHT ceeKTUBHOCTH (KS) KOJIOHKH, OTHOCHTEITbHAS CKOPOCTh
newkenust kommonenTa (Rf) B mmockocTHOM Xpomartorpaduu. Paspererne (Rs)
KaK XapaKTepUCTUKa paszjeneHus nukoB. OnruMuszanus pasnenenus. /Ilp/

6.7 TIpuumnHbI pa3MbIBaHHUS XPOMATOrpa@UIECKUX MTUKOB. 3aBUCUMOCTD NIMPHHBI 4 2 JI2.1J12.3
IHKa OT 3G PEKTUBHOCTH KOJOHKU. Teopust TEOPETUIECKUX TapelIOK: BHICOTA, 013233 54 55
SKBHUBaJIeHTHas Teopernieckoil Tapenke (BOTT), aucio Teopernaeckux
tapesnok. Kunernueckas teopus: 3aBucuMocts BOTT oT IMHEeHOW CKOPOCTH
MIOTOKA, BKJIaJ BUXPEBOH 1 MPOAOIBHON b dy3un, MaccorepeHoca B
MOJBMKHOW 1 HenoABMKHOU (azax B BOTT. Onrumansusie BOTT u nuHeliHas
CKOPOCTB MOTOKA. XpOMAaTOrpaMMa 1 ee MCIIOIb30BaHue LIS UISHTU(DHUKAIIT U
KOJIMYECTBEHHOTO ONpeAeneHus: KOMIOHeHToB. /IIp/

Pazgen 7. dnexktpoxumudeckne metoabl. [loreHnnoMeTpuyeckne MeToabl.
OKHCJIUTETBHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE.

7.1 Knaccupukanus 3neKTpoxuMuyeckux MeTonoB. IloTeHnnomeTpus. 4 10 JI2.1J12.3
Kynonomerpus. Kongykromerpus. Amnepomerpusi. Dnektpossl. [Ipumenenne D1320235435
AIIEKTPOXUMHYECKHX METOJIOB. /JIex/

7.2 DNEKTPOXUMHYECKHE METOBI aHATTN3a: TOTEHIIMOMETPHSI, KYJIOHOMETPHS, 4 4 JI2.1J12.3
KOHIlyKTOMETpHsi, amnepomerpusi. /IIp/ 21052333435

7.3 IIpsamas notenuuomerpus. [loreHimomMerpuueckoe TuTpoBanue. /J1ad/ 4 4 J2.1J12.3

013233 54 55

7.4 TIpsimast kougykToMeTpusi. Konpykromerpuueckoe TuTpoBanue. /J1a6/ 4 2 JI2.1J12.3

013233 354 55
7.5 Kynonomerpuueckoe turpoBanue. /J1ab/ 4 2 J2.1J12.3
013233 54055

7.6 TloaroroBka K 3aHATHIM MO 3JEKTPOXUMHUYECKUM METO/IaM aHau3a, 4 13 JI12.1 J12.3
HankcaHue OTYETOB MO J1abopaTopHbIM padoTam. /Cp/ 013233 54 55
Pa3nen 8. CnekTpockonuyeckue MeTOAbI

8.1 NK-cnexkrpockonus. Peructpanus u unrepnperanus MK-crnexkrpos. 4 6 JI2.1J12.2J12.3
Wnentudukanms OMOIOTHYECKH aKTHBHBIX BEIIECTB B TOTOBBIX D1 D2 53 54 D5
nekapcTBeHHBIX opmax meronom MK-criekrpomerpun.

Atomuas diyopecuennus. Merog ADC. OCHOBHBIE 3aKOHOMEPHOCTH,
JOCTOMHCTBA M HEAOCTAaTKU METOAA. ATOMHO-aICOPOIIMOHHEIN aHanu3. /JIek/

8.2 OreHKa KauecTBa KHUJIKUX U TaOJIETUPOBAHHBIX JIEKAPCTBEHHBIX CPEJICTB I10 4 4 JI2.1 J12.2 J12.3
HEKOTOPBIM HOPMATHBHBIM IoKazaTensaM MetonoM MK- cnexrpomerpun. /TIp/ 013223334055

8.3 DOTOKOIOPUMETPUUYECKUN U CLIEKTPOYOTOMETPUUYCCKUN METOIBI. 4 4 JI2.1J12.2 J12.3
Kuneruueckue meronst ananusa. /IIp/ 013233 54055
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8.4 DOTOKONOPUMETPUUECKUH U CIIEKTpodoTOMeTpHUIecKuil MeTobl. /J1ab/ 4 4 J12.1J12.2J12.3
01023334055

8.5 Kunernyeckue meronsl aHanusa /J1ab/ 4 4 JI2.1J12.3

010233 54 55

Pa3gen 9. Unas koHTaKkTHasi padoTa

9.1 WunuBuayanbHble KOHCYIbTAIMHU, TEKYIUH KOHTpob /MTKP/ 3 6,7

9.2 WunuBuayanbHble KOHCYIbTAIMU, TEKYIUH KOHTpos /KP/ 4 11

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

KOJUIOKBHYM

OTYETEHI 110 TA0OPAaTOPHEIM paboTaM
JOMAIIHHE 3a/1a9H

KOHTpOJIbHAs paboTa

BOIIPOCHI K 3K3aMEHY

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHaAJIbI ISl TeKle.[efI aTrrecranuu

[TpumepHBIe BOMPOCH! KOJUIOKBHYMA:

. OTOOp ¥ ycpeaHeHue MpoObl; B3STHE HABECKH.

. Metposoruueckue 1 aHATUTUYECKHUE XapaKTEPUCTUKY ONpeIeIeHHS.

. Kimaccudukanus meronos aHanm3a.

. IIporonuTtudeckas Teopust KUCIOT U ocHOoBaHUH bpenctena-Jloypu. Ipyrue Teopuu.

. KoHcranTsl, xapakTepu3yroniye peakiiuy IpoToJr3a KUCIOT (M OCHOBaHUN).

. @opmynsl U1 BeruuciaeHust pH pacTBOpoB c1a0bIX KUCIIOT, OCHOBaHUH, pPacTBOPOB aM(OIUTOB.

. Bydepnbie pactBopsl. DakTOphI, BIHUSONINE HA OYHEPHYIO €MKOCTb.

. Touka SKBUBaJICHTHOCTH M CIIOCOOBI €€ OTpeIesIeHHs B KHCIIOTHO-OCHOBHOM TUTPOBAaHUH. MTHIMKATOPHI U1 KUCIOTHO- OCHOBHOTO
TUTPOBAHUSL.

10. OKxuCIUTENbHO-BOCCTAHOBHTENBHBIE MMOTEHIMANEL. Y paBHeHre HepHeTa. BimsiHue moOOYHBIX IPOIIECCOB HA BEUYHHY
MOTEHIHANA.

11. CranmapTHbIA ¥ HOPMAaTBHBIA OKACITUTENEHO-BOCCTAHOBUTENBHBIN MOTEHIINAN, €r0 HCHOIb30BaHHE U ONPEISIICHNS CHIIBI
OKHCIUTENS (BOCCTAHOBUTENS) U HAIIPABJICHUS PEAKIIHN.

12. KoHCTaHTHI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuidi. CKOPOCTh U MEXaHU3M PEeaKIUi.

13. KpuBbl€ OKHCIUTENBEHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUA. Pegokc-unaukaTopsl. Pacuer noreHIuana TOUKN SKBUBAJIEHTHOCTH U
BBIOOD MHAMKATOPA.

14. PaBHOBecHs B pacTBOpax KOOPAMHALMOHHBIX coeinHeHuH. CTyneH4yaTsie U 00Iue KOHCTaHThl yCTOHUMBOCTH. CKOPOCTh peakIuit
KOMILTEKCOOOpa30BaHMUs B PaCTBOPaXx.

15. KoHKypUpYIOLIHE peakluy ¢ yYaCTHEM LIEHTPAILHOTO HOHA U JIMTaHAA. Y CIIOBHBIE KOHCTAHThI YCTOMUYMBOCTU KOOPAMHAIIMOHHBIX
COCTMHEHHH.

16. Komnnekconomerpusi. Uanukatopsl. Kpusble TUTpOBaHus.

17. Ipuanun skBuBaneHTHOCTH. [IoHATHE 00 SKBHBaeHTE (IKBHUBAIEHTHOH (opMe BemecTBa). MospHas Macca SKBUBAJICHTA U €T0
MOJIApHAs KOHLIEHTPAIMS B PacTBOPE.

18. Crioco6bl HCIIOIb30BaHMS aHATTUTUYECKOTO CUTHAIA.

19. Knaccuguxamys 31eKTpoaoB.

20. Bonpramnepomerpust. OCHOBHBIE TIOJIOKEHUS METOIA.

21. ITorenuomerpus. OCHOBHBIE IIOJ0KEHHUS METOAA.

22. Konnykromerpusi. OCHOBHBIE TIOJI0XKESHHS METOIA.

23. Kynonomerpust. OCHOBHBIE MOJIOKEHUS METO/A.

24. Xpomarorpadus. OCHOBHBIE MOJOKEHHS U KiIaccupuKanus Metona. KoandecTBeHHbIE XapaKTEPUCTUKH.

25. Teoperndeckue OCHOBBI XpoMarorpaduu. MeTo 1 KHHETHYECKUX TapeJIOK U KHHETUYECKask TEOPHSL.

26. bymaxknas xpomatorpadus. Bugst xpomatorpamm. JletektupoBanue nsreH. [IpuMeHeHue.

27. TonkocnoiiHas xpomartorpadus. Buabl xpomarorpamm. OCHOBHbIE acOpOCHTHI. JleTeKTUpOBaHKE MSITEH.

28. Monoobmennas xpomaTorpadus. 1oHooOMeHHEIE CMOJIBL. EMKOCTB CMOIBL.

29. NonooOMeHHOe paBHOBecHe. [IpuMeHeHne HoHOOOMEHHOM XpomaTtorpaduu.

30. Merox BOXX. Knaccudukauus merona. AncopOounonHas xpomarorpadusi.

31. Merox BOXX. PactipenenurenbHas M SKCKIIFO3UOHHAsI XpoMaTorpagus.

32. Ilpumenenne BOXKX B kauecTBEHHOM M KOJTMYECTBEHHOM aHAIIM3E.

33. I'azoBast xpomarorpadus.

34. Cnekrpockonuueckie Metoabl. Oomme nonoxeHus. OCHOBHbBIE MOHATHUS: CIIEKTP, JJIMHA BOJIHBI, BOJHOBOE

O 003N B Wi~
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YHCII0, YacToTa. Y paBHeHue Ilnanka.

35. Cnekrpockonuueckue Metoabl. Kinaccudukanus. Mcnosap30BaHie CIIEKTPOB B aHAJMUTUYCCKON XUMHUH.

36. AG6copbunonHas criektpockonust. OCHOBHOI 3aK0H cBeTornornomenus. OrpaHuYeHHs 3aKOHA.  3aKOH aJIIUTUBHOCTH
CBETOIOIJIONICHHUS.

37. OcHOBHBIE Y316l TPUOOPOB abcOopOLMOHHAs crieKTpocKonuu. VicTounnku ceera. MoHOXpoMaTu3aropsl. [IpueMHuky cBera.
38. JIromunecuennus. Knaccudukanus. [IporcxoxeHue JIIOMUHECHEHTHOTO U3nydeHus. JJuarpamma S610HCKorO.

39. OcHOBHBIE 3aKOHOMEPHOCTH JIIOMHHECLIEHITNH (3aKoH BaBmioBa, 3akon Crokca-JIommerns, mpaBUiIo 3epKaTbHON CHMMETPHH
JlepmuHa). TylmeHue TIOMUHECIIEHIIUY.

40. AtomHas dayopecuenuus. Merogq ADC. OCHOBHBIE 3aKOHOMEPHOCTH, JOCTOMHCTBA M HEIOCTATKH METO/A.

41. Merox AAC. O61ias XapakTepUCTHKa METO/1a. ATOMU3aTOPBL.

42. Metoxg AAC. Metoas! rpagynpoBku. [IprMeneHne B KaueCTBEHHOM U KOJTMYECTBEHHOM aHAIN3e.

43. AtomHas cniekTpockomnust. OcHoBHbIe nonoxeHus. Kitaccudukanys MeTo0B.

44. Metoxg ADC. O6mias xapaKTepuCcTHKa METo/1a. ATOMU3aTOPBI.

45. Merox ADC. Metoas! rpagyupoBku. [IpuMeHeHne B KaueCTBEHHOM U KOJIMYECTBEHHOM aHAJIU3E.

46. Kunerndeckue METOIBI aHAIN3a.

TunoBsle KOHTPOJIBHBIC 33auH (3 cemecTp)

3agaqa 1

Paccunraiite xonrenTpanuio nonos [H+], [HCO3-], [CO32-] B 0,1 M pactBope yromsHoit kucmotsl (K1=4,5%10-7, K2=4,8*10-11)
3agaya 2

Kaxkyto maccy NHACI myxuo pacteoputs B 1 10,1 M NH3, 94T065I MOTEHITHAT BOJOPOIHOTO SIIEKTPOA, TOTPYKEHHOTO B 3TOT
pacTBop, ObL1 paBeH -0,528 B?

3amaya 3

Hasecky H2C204*2H20 maccoii 0,6000 r pactBopuiu B MepHOii kon6e BMectuMocThio 100,0 M. Ha Tutposanue 20,00 mn
MOJIy4eHHOT0 pacTBopa uspacxoxosanu 18,34 M NaOH. Onpenenuts MossipHYIO KOHIIEHTpaiuio pactBopa NaOH u ero tutp no
H2C204.

TumnoBsle KOHTPOJILHBIE PAOOTHI (4 cemecTp)

Bamauya 1

Brruncnuts paBHoBecHbIe koHLeHTparu MnO4-, Mn2+, HNO2, NO3- B pacTBOpe, OITy4EeHHOM CMEIIeHHEM paBHbEIX 00beMoB 0,4 M
RMnO4 u 1 M HNO2 mipu pH = 0.

3agaya 2

MostsipHbie KO3 PHUIUEHTHI CBETOMOTIONMCHNS MOHOATHIIaMUHa ripu 785 u 728 cm-1 cocranstor E785,1 = 1,67 u E728,1 = 0,0932, a
nuatunamuna E785,1 = 0,0446 u E728,1 = 1,17. Beruuciaute KOHIEHTpAUH (MOJIB/J) MOHO- U TU3TUIIAMHHA B TEXHUYECKOM
TPUATHIIAMHHE, €CITH M3MEPEHHBIE TIPH TEX JK€ YCIOBHUAX 3HAYEHHS ONTHYECKOM mioTHOCTH ripw | = 1,0 cM paBubr: A785 = 0,525, A728
=0,715.

Tunossle noMariHue 3a1auu (3 cemectp)

Bamaya 1

PaccuuTaiiTe akTHBHOCTH HOHOB Boziopoaa B 0,010 M pactBope cosisiHON KucnoThl B ipucytctBud 0,05 M cynbdara HaTpusi.

3amaya 2.

PaccuuTaiiTe OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIHM MOTEHIMAN B pacTBOpe, nosydyeHHoM cmemennem 20 mit 0,05 M Na2AsO3 u 18 mn
0,05 M 12 npu pH 8,0.

3anaua 3.

B 0,6 M K2[Cu(CN)3] BBenu [IHaHUI-HOH TaK, YTO KOHIIEHTpALus mocieaHero nonyamnacs0,005 momb/it. Onpenenurs
koHueHTpaiuo CU B pacTBope.

3anaua 4.

PaccuuTaiite pH HachIIIEHHOTO BOJHOTO PAcTBOPA YIIIEKUCIIOTO ra3a, eciu ero pacrBopumocts rpu 20 0C cocrasinsier 2,2 /1.
3amayva 6.

Ha tutpoBanue ¢ penondrazennom cmecu, cocrosiuei u3 Na2CO3, NaHCO3 u NaCl maccoii 0,4478 r, norpebopanocs 18,80 mi
0,1998 M pacteopa HCI. IIpu TuTpOBaHHH ¢ METHIIOBBIM OPAHKEBBIM Ha TY JKe HaBecKy u3pacxomoBaiu 40,00 M1 pacTBOpa KHCIIOTHI.
Beruncnts MaccoByto noiro (%)Na2CO3, NaHCO3 B obpastie.

TunoBsle noMaliHue 3aauu (4 cemectp)
3amaya 1.
Hpe}]J'IO)KI/ITB THUTPAHT U PACTBOPUTCIIb JJI1 KOHAYKTOMETPUYICCKOT'O TUTPOBAHUS ! a) HEOPraHN4€CKNX KHUCJIOT U UX CMCCCI\/’I;
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0) aMMHOKHCJIOT; B) OPTaHMYECKUX KUCIIOT; T) COJICH C1a0bIX KHCIIOT.

3anaua 2.

Hagecky cranu maccoii 1,200 r pactBopriy, xene3o nepesenr B Fe(ll) u orrurposaiu norentmomerpudecku 1,000 M Ce (SO4).
IMocTpouts kpuBEIe TUTpOBaHUS B KoopanHatax E —V u AE/AV —V u Berancnuts MaccoByo 100 (%) jkelesa B CIUIaBe 110 JaHHBIM:
V(Ce(SO4), ma .... 1,00 10,00 18,00 19,90 20,00 20,20 22,00

E,MB............... 712 771 830 889 1110 1330 1390

3anaua 3.

Kakue u3 yka3anubix metamios — Fe, Cu, Cr, Ag — OyIyT BBIICTATHCS HA INIATHHOBOM KaTOJIE, €CITH B METO/IC BHYTPEHHETO
9IIEKTPOJIN3a B KAUECTBE aHO/a MCIONIb3yeTcs cBuHIOBas miactuna (Eo (Pb2+/Pb) = -0,126 B)?

3agaua 4.

[pu onpenenenuy >xene3a METOIOM MUKPO(GOTOMETPHYECKOTO TUTPOBAHMS B YABTpadHONIeTe K 2 MJI aHATU3UPYEMOTO
COJITHOKHUCIIOTO pacTBopa coiu xkene3a (111) npubasunu u36sIToK noauaa kanus u orrutposanu 0,02 M pactBopoM THOCYNb(aTa
HATPHS 10 TOCTIDKEHUSI IOCTOSIHHOM cHITBI poTOTOKA. [IOCTPOUTH KPHUBYIO TUTPOBAHMS M BBIYMCIHTH KOHIIEHTPAIHIO JKeJie3a B Ipode
(Mr/mi1) 1O CIEYIOMIUM pe3ysbTaTaM TUTPOBAHUS:

V(Na28203),mi ..... 1,0 2,0 3,0 40 50 60 70

LMKA ...l 1 9 28 36 47 49,5 50

Eciu eTMHCTBEHHBIM BEIIECTBOM, MMOTIIONIAIOIINM B paboueii obnactu criekrpa (A =365 MKM), SIBJISETCS HO/I.

3agauqa 5.

Bamauya 1

Kak MOXHO OnpeIeTuTh METOJIOM PaAUOMETPHUYECKOTO THTPOBaHus noHbl Ba2+, Ph2+, UO22+, Hg2+, Zn2+, Cu2+, HPOA42 -, SO42-?

6.3. TunoBbIe KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA JIsA l'lpOMe)KyTO'—lHOﬁ arrecranuu

Bomnpocs! k 3K3aMeHy 0 «AHaTUTHYECKOH XUMUM»:

1. [IpenmMer u 3HAYEHWE AaHATUTHYECKON XUMHH.

2. Meronibl aHATUTUYECKON XMMUH.

3. Knaccudukanus ka4ecTBEHHOTO U KOJIMYECTBEHHOTO aHAJIM30B.

4. IIpo6ooTOOp, MPOOONOATOTOBKA.

5. CobcTBeHHO XMMITYecKuit aHann3. Pacuet u 00paboTka pe3ynbTaToB aHAIN3a.

6. Metposiorudeckue XapakTepUCTHKU aHATUTUYECKOTO ONPEAEIEHHS: CXOAUMOCTb, BOCIIPOU3BOAUMOCTh, YyBCTBUTEILHOCTD
(mpenen oOHApYKEHUS, OTKPhIBAEMBbII MUHUMYM, NIpeeIbHOE pa3daBieHue).

7. AHaTUTHYECKHE XaPAKTEPUCTUKH OMPEASIICHUS: SKCIIPECCHOCTD, HA/ISKHOCTh, CHEU(PUIHOCTD, NU30MPATEIBLHOCTD. CIIOCOOBI
MTOBBIIIEHHS CEJIEKTUBHOCTH.

8. Mcrounuku omuOOK. 3aK0H HakoIUIeHus omrbok. Kimaccudukanus noteps.

9. OO0u1as XxapaKTepUCTHKa KaYeCTBEHHOTO aHAIIN3a.

10. O6mas xapakrepuctuka TuTpuMmerpudeckoro ananusa (TA). [lonsrue, TepmuHoNorus. TpeOoBaHHs K peaKknusM, TPUMEHIEMBIM B
TA.

11. OcHoBHbIe pueMsl TUTpoBaHus. [Ipsimoe, o6paTHOE, KOCBeHHOE TuTpoBanue. [Ipumepsi.

12. Pacuets! B TA. IIpunnun sxBuBaizeHTHOCTH. [ToHsATHE 00 3KBUBasIeHTe. MoOJIsipHas Macca SKBUBAJICHTA.

13. Pacuets! B TA. Pacuer pe3ynapTaToB IpsSMOIO TUTPOBAHHUS.

14. Pacuets! B TA. Pacuer pe3ynbTaToB 00paTHOTO TUTPOBAHMUS.

15. CxopocTh XUMHUECKHX peakiuii B pactBope. Kunernueckue ypasuenus. [Ipasuno Appenunyca. Katanusaropsl, ”HTHOUTODSI,
IIPOMOTOPBI, KATATUTHIECKHUE SIIBI.

16. PaBHOBeCHE XMMHUYECKUX PEaKLUil B pacTBOpe. 3aKOH JelcTBYOMMX Macc. KoHCTaHTa paBHOBECHS PEeaKLUH.

17. 3HaueHue 3aKoHa JeicTByOMUX Macc. TepMoJuHaMuuecKasi U KOHLEHTPALlMOHHAs! KOHCTaHTbl PABHOBECHS PEaKLIUU.

16. Teopus bpencrena-Jloypu. ConpsikeHHble napbl. DieKTpoHHas Teopus JIbronca.

17. ABronporonu3s pactBopureneid. lonnoe nponssenenue Boasl. [lonstue pH.

18. PacTBOpBI ci1aOBIX KUCIOT U OCHOBaHHH. Kitaccudukanus KHCIOT B OCHOBaHUH IO MPOTOIMTHYECKOH TEOPHH.

19. VpaBHenus s BorunciaeHust pH pacTBOpoB cnabbIX KUCIOT.

20. YpaBHeHus A BeraucieHust pH pacTBopoB ciiabbIX OCHOBaHHH.

21. Amdonutsl. YpaBHeHus aist Beraucienus pH pactBopos aM$poauToB.

22. BydepHsle pacTBopbl. YpaBHEeHuUs Ui BerurciaeHus: pH OydepHbIx pacTBOpoB.

23. Bydepnsie pactBopbl. [lonsiTue 1 pacyet OyQpepHOH eMKOCTH.

24. Knaccupukanus THTpUMETpUIeckux MeTooB. Kpussie TuTpoBanus. ®akTopbl, BIMSIONINE HA CKAYOK TUTPOBAHUS.

25. I'HaukaTops! AJ1sl KUCIOTHO-OCHOBHOTO TUTPOBaHus. VIHTepBall nepexo/ia MHAMKaTopa. BeiOop nHanKaTopa.

26. InbdepeHnpoBaHHOE THTPOBaHHE. THTPOBaHHE B HEBOJHBIX CpEIax.

27. Peakuuy OKUCIICHUSI-BOCCTaHOBIEHH. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC TOTEHIHABL.
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28. Peakuun OKHCIIEHUs-BOCCTaHOBIEHHUA. Boopoanslii anekTpon. Ypasuenue HepHera.

29. Peakuuu OKUCIICHUS-BOCCTAHOBICHHA. BiussHe TOOOYHBIX MPOIECCOB HAa BEIMYMHY MOTEHIHANIA.

30. KoHCTaHTB! paBHOBECHSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. CKOPOCTh U MEXAHU3M PeaKLUil OKUCIeHUS-
BOCCTaHOBJICHUS.

31. Penokc- unaukaTopsl. PacueT noreHnuana 1.3. 1 BBIOOp UHAUKATOPA.

32. Peakiuu kominekcooOpazopanus. CTyneH4YaThle U 00MINME KOHCTAHTBI YCTOMUYUBOCTU KOMIIIEKCOB. CKOPOCTh peakiuit
KOMIUTEKCOOOpa30BaHuUs B PaCTBOPaX.

33. KoHkypupyollye peakiiuy ¢ y4acTUeM LEHTPAIbHOTO HOHA U JIUraH/a. Y CIOBHbIE KOHCTAHThl YCTOHUYMBOCTH KOMILIEKCOB.
34. KommekcoHOMeTpHsI (XenaToMeTpusi). MeTaiul- HHIUKATOPHI.

35. CnocoObl NpOBENEHUS] KOMILIEKCOMETPUUECKOIO TUTPOBAHUSL.

36. OcaxxaeHne U pacTBOPEHNE MaJIOPaCTBOPHUMOIO COeTUHEeHN. TepMoInHaMIUecKOoe 1 KOHIEHTPAITMOHHOE ITPOU3BEICHUE
PacTBOPUMOCTH.

37. YcnoBusi BBITIAICHUS OCagKa. Y CIOBHOE MIPOU3BEACHUE PACTBOPHMOCTH.

38. Coocaxnenue. YpaBHenue Jlenrmiopa. Ancop6uus nonos. Ipasuio INanera-®asHca-I"aHa.

39. [Ipu4rHBI COOCAKACHHS: aacOpOIHUs, OKKII03usl, n3oMopdusM. [Torsrue nudPpy3noHHOTO CIIOS.

40. Metozsl rpaBUMeTpUIecKoro ananuza. I'paBumerpuueckas popma. Gopma ocaxnenus. TpeboBaHus k GopMe OCaxICHUsL.
41. Pacuers! B rpaBUMeTprdecKOM aHanm3e. [[prMeHenre i mpeuMyIecTBO METOI0B OCaKICHIS.

42. Knaccuduxanus GpU3HKO-XUMUUECKUX METOJ0B HccieoBaHUs. CIOCOOBI HCIIOIb30BAaHUS AaHAIUTUYECKOTO CUTHAA.

43. DnexTpoxummudeckue Meto sl Kiaccudukarust. O0mire nosgoxeHus. ['anbBaHUUECKUIT SIEMEHT U AIEKTPOXUMHUECKAs SUCHKa.
44. TTorennuometpus. OCHOBHBIE N0J0XKeHUs MeToaa. Kinaccudukanus snekTpooB. MeTautnueckue IeKTPOIbL.

45. ITorenmometpuueckoe TutpoBanue. Kpusbie TutpoBanus. [Ipeumymectsa metosa.

46. INotennuomerpus. Knaccudukanus snexrpooB. MeMOpaHHbIE 3J€KTPOJIBL.

47. Kynmonomerpus. 3akonsr Papasesi. Y cTpoHCTBO KyJIOHOMETpA.

48. KocBeHHast KyJOHOMETPUSL.

49. Konnmykromerpust. 3aKOHBI KOHAYKTOMETpHH. [IpsiMast KOHIYKTOMETpHSI.

50. Konnykromerpudeckoe TuTpoBanue. OCHOBHbIE PeaKIUH, IPUMEHIEMbIE B KOHAYKTOMETPUIECKOM TUTpoBaHUU. KpuBble
tutpoBanus. [IpenmyiiecTBa MeTosa.

51. Amnepomerpuueckoe TurpoBanue. Kpusble Tutposanus. [Ipeumyiectsa metoaa.

52. Bonprammnepomerpusi. OCHOBHBIE TIOJIOKEHUS METOIA. J[ByX- M TPEXAIEKTPOAHAS SUSHKH. DIEKTPOIbI (CpaBHEHHUS,
UHIUKATOpHBIE). [IpenmyiiecTBa 1 HEAOCTATKU KAIAIOLIEro PTYTHOTO JIEKTPOA.

53. Knaccuueckas nonsiporpamMma. Y pasHenue Mnbkosuda. IloTeHIman nomyBosHbL.

54. Metonbl rpalyMpOBKH B BoJpTamrepoMeTpu. [lonsiporpaMma ajist pacTBopa CII0KHOTO COCTaBa.

55. Xpomarorpadus. OCHOBHBIE MTOJOKEHUS U KiIaccupHKaus MeToa. KonnaecTBeHHBIE XapaKTepHCTHKH.

56. Teoperuueckue 0CHOBBI XpoMaTorpaduu. MeTo KUHETUUECKUX TapelloK U KHHETUIECKasi TEOpHs.

57. Bymaxnas xpomatorpadus. Bumsl xpomatorpamm. JlerekrupoBanue nsreH. [Ipumenenue.

58. TonkocoitHas xpomarorpadus. Bumer xpomarorpamMmm. OcHOBHBIE a1cOpOEHTHI. [leTeKTUpOBaHHE MSATEH.

59. MonooOMeHHas xpomaTorpadus. MoHooOMeHHEIE CMOJIBL. EMKOCTB CMOJIBL.

60. MoHooOMeHHOE paBHOBecHe. [IpuMeHeHne HOHOOOMEHHOH XpomaTorpadum.

61. Metox BOXKX. Knaccuduxanus meroga. AncopOIoHHast XxpoMarorpadus.

62. Metron BOXX. PactipenenuTenbHas U SKCKIFO3UOHHAsT XpoMaTorpadusl.

63. Ilpumenenne BOXKX B kaueCTBEHHOM U KOJIMYIECTBEHHOM aHANU3E.

64. I'azoBas xpomarorpadusi.

65. Oxcrpaxuust. [Torsitue, TepMUHONIOTHS. Y CIOBUS SKCTPAKIIHH.

66. Kuneruka sxcrpakuuu. Crioco0bl OCYIIECTBICHHUS YKCTPAKIIHH.

67. Knaccugukanus 3KCTpaKIMOHHBIX MPOIECCOB Mo npupoe. [IperumMyiecTBa 3KCTpaKLIUU U 00JIACTH €€ TPUMEHEHHUSI.

68. Criekrpockornuueckue Metoapl. O6mue nonoxxeHus. OCHOBHBIE MOHATHUS: CIIEKTP, JJIMHA BOJIHBI, BOJHOBOE YHCIIO, YACTOTA.
VYpasuenue [lnanka.

69. Cnekrpockonnueckue Metoabl. Knaccudukanus. Vicronp3oBanue CIEKTPOB B AaHATUTHYECKONH XHUMHH.

70. A6copbOumonHas criektpockonus. OCHOBHO# 3aKOH cBeTomnoriomeHus. OrpaHuueHus 3aKkoHa. 3aKOH aJIUTHUBHOCTH
CBETOIOIJIONICHHUSI.

71. AbGcopbOunoHHas cnekTpockonus. OnpeesieHre HEOKpPaIeHHBIX coequHeHM. [IpuMeHeHe abcopOLMOHHON CIIEKTPOCKOITHH.
72. Jlromunecuenums. Knaccudurarus. [IporcxoxieHue JIIOMUHECHIEHTHOTO U3Iy4yeHus. luarpamma SI610HCKOTO.

73. OcHOBHBIE 3aKOHOMEPHOCTH JIIOMUHECIIEHIINY (3aKkoH BaBmiiosa, 3akon Ctokca-JIoMMens, NpaBuiio 3epKaIbHOH CUMMETPUH
JleBmmna). TymreHue TFOMUHECIIEHITHT.
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74. AtomHas duryopecuennus. Merox A©C. OCHOBHEIE 3aKOHOMEPHOCTH, JOCTOMHCTBA M HEOCTATKH METOJa.
75. Metox AAC.

76. Meton ADC. O6mas xapakTepuCTHKa METO1a. ATOMH3aTOPEL.

77. Meron UK-cniekTpockomust.

6.4. Kputepuu oneHuBaHus

Kpurepuem ycrienmiHoCTH OCBOSHHUS y4eOHOT0 MaTepuana sBiseTcs SKCIepTHas OLEHKA MPEeNo/iaBaTelis, yUuThIBAIOIIAs PETyISIPHOCTh
MIOCEIICHNS 00s3aTeNbHBIX YUeOHBIX 3aHATHI, 3HAHUH TEOPETHIECKOTO pasJiesia MpOorpaMMBI 110 JUCLHUIUIMHE, OTYETHI 10
11a00paTOpPHBIM pabOTaM U MPAKTUYECKUM 3aHATHSM.

KauecTBo ycBOCHUS 3HAHUIT 3aBEPIIAETCS 3a9€TOM U IK3aMEHOM.

Jlns mommy4deHus 3a4eta HEOOXOAMMO BBIMOJIHUTD JIA00PAaTOPHBIE PabOoThI, 3aIUTHTH OTYETHI 110 Ja0OPATOPHBIM pabdOTaM, pEIIUTh
KOHTPOJIbHBIE 3aJaHUsI, TOMAIITHHE 3aJa49l, 1aTh IIPABUIGHBIE OTBETHI HA BOIIPOCHI KOJNIOKBUYMOB.

Kpurepun orieHuBaHUS YK3aMeHa.

«O1au4HO» («5») - CTYIEHT TI1yO0KO M IOJIHO BJIaJIeeT COACpKaHHeM y4eOHOro MaTepualia U NOHATHHHBIM anmnapaToM; yMeeT
CBSI3BIBATh TEOPHIO C MPAKTHKOW, MILTIOCTPUPOBATH IPHMEpaMH, pakTaMu, JTaHHBIMU HAYYHBIX HCCIIETOBAaHHUN; OCYILECTBIISIET
MEXIIPEIMETHBIE CBSI3H, IPEAJIOKEHHUS. [lenaeT BBIBOJIBL; JIOTHYHO, YETKO. SICHO M KpaTKO M3J1araeT OTBETHI HA IOCTABJICHHBIC
BOIIPOCHI; yMeeT 000CHOBATh CBOH CY)KAEHHS U MPo(ecCHOHATBHO-THIHOCTHYIO MO3UIHIO 110 U3jaraeMomy Borpocy. OTBET HOCHT
CaMOCTOSITEIILHBIH XapakTep.

«Xopormoy» («4») - OTBET CTyJCHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPUSIM, HO COJEP)KaHNE OTBETA HMEET OT/IeNIbHEIC
HETOYHOCTH (HECYILIECTBEHHBIE OMIMOKH) B M3JI0O)KEHUU TEOPETHYECKOTO U PAKTHUECKOTO MaTepUaa, OTINYAeTCS MEHbIISH
00CTOSITENFHOCTBIO, TITYOMHOM, 000CHOBATENBHOCTHIO M TIOJTHOTOMN; JOMYIIEHHBIE OIIMOKHI UCTIPABIIAIOTCS CTYIEHTOM ITOCIIe
JIONOJTHUTEJIBHBIX BOIIPOCOB 3K3aMEHATOPA.

«Y IOBJIETBOPUTEIBHO» («3») - CTYJCHT OOHAPY)KMBACT 3HAHHS U TIOHMMAaHHE OCHOBHBIX MOJIOKEHHUH y4eOHOTO MaTepuaa, HO
M3JIaraeT ero HEeroJIHO, HEeTIOCIIeI0BATENLHO, OIYCKaeT HETOUHOCTH U CYILIECTBEHHBIE OIIMOKK B ONPEIe/ICHUN TIOHITHH,
(bOpMYIHPOBKE TIOJIOKESHUH, HE IPUBIIEKAET AJIsl apTyMEHTAIIMH OTBETa OCHOBHBIE TIOJIOKEHHSI HCCIIEA0BATENBCKIX, KOHIIENTYa bHBIX
Y HOPMAaTHBHBIX JIOKYMEHTOB, HE YMEET 00OCHOBATh CBOU CYXJeHUsA. OTBET OTIMYACTCS HU3KUM YPOBHEM CAMOCTOSITEIBHOCTH, HE
COJEP)KUT COOCTBEHHOM MPO(HECCHOHATEHO-ITNIHOCTHON TTO3HIIUH.

«HeynoBneTBOpUTENBHO» («2») - CTYAEHT UMEET pa3pO3HEHHbIE, 0ECCUCTEMHbIE 3HAHUS: HE YMEET BBLACNATH ITIABHOE U
BTOPOCTETIEHHOE; IOIYCKAET OMIMOKH B ONIPeIeTICHIH MOHATHI, (POPMYITHPOBKE TEOPETHUECKUX MOTOKSHUH, NCKAKAIOIIHE UX CMBICIT;
HE OPHEHTUPYETCS B HOPMATHUBHO- KOHLIENTYalIbHBIX, IPOrPAMMHO-METOINIECKHIX, HCCIEN0BATEILCKAX MaTepraax, OeCIopsI04HO
1 HEYBEPEHHO HM3JIaracT MaTepHall; He YMEeT COSANHATh TEOPETHIESCKHIE TIOJIOKEHUSI C TPAKTUKON; HE YMEEeT IPHUMEHSTh 3HAHHS JUTS
060CHOBaHI/l${ n O61>5[CH€HI/I$[ q)aKTOB, HC yCTaHaBJIMBACT MEKIIPEAMCETHBIC CBA3H.

Kpurepuu orieHuBaHMs KOHTPOIBEHOH PabOTHIL.

"OtanyHo" - [IpaBUIILHO BBIIOJIHEHBI Bee 3a1aHus. IIpoieMOHCTpUpOBaH BBICOKUH ypOBEHb BllaJicHUs MaTepuanoM. IIpossieHsl
IIPEBOCXO/IHbIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS ¥ YMEHHUS K BBIOJIHEHUIO KOHKPETHBIX 3a1aHUH.

"Xopomo" - IIpaBuIbHO BEIMONTHEHA O0MIbIIast 9acTh 3afaHui. [IprcyTcTByIOT He3HAUNTEMbHBIC omMOKH. [IporeMoHCTpHpOBaH
XOpOIINH YPOBEHb BllaieHUsl MaTepuanoM. [IposiBIeHb! cpeJHUue CIIOCOOHOCTH NIPHMEHSTh 3HAaHUS U YMEHUS K BBIIIOTHEHUIO
KOHKPETHBIX 3aJaHUMH.

"V noBneTBOpUTENLHO" - 3aaHus BHIIIONHEHB! 00Jiee 4eM HanoJoBUHY. [IpucyTCTBYIOT cepbEé3Hble omuoOku. [IpoieMOHCTpUpOBaH
YIOBJIETBOPUTEIBbHBIN YPOBEHD BlIaicHUs MaTepHanoM. IIposBieHbl HU3KUE CIOCOOHOCTH NPUMEHSTh 3HaHUA U YMEHHUS K
BBINIOJTHEHNIO KOHKPETHBIX 3a/1aHUH.

"HeynoBieTBopuTenbHO" -3a1aHKs BBIIOJHEHBI MEHEE UEM HAIOJIOBUHY. [IpoieMOHCTpUPOBaH HEYIOBIETBOPUTEIbHBINA YPOBEHb
BJIaZEHHs MaTepuaIoM. [IposiBICHBI HEJOCTATOUHBIE CIIOCOOHOCTH IPUMEHATH 3HAHUS U YMEHUS K BBIIIOJHEHHIO KOHKPETHBIX
3a7aHui.

Kpurepun ouennBanus sabopatopHoii paboThl.

"Otianuno" - O60opynoBaHNE U METOABI HCIONB30BaHbI MPAaBIIILHO. [IposBiIeHa IpeBOCXOaHAS TeOpeTHIEeCKast HOATOTOBKA.
Heo0OxonumMble HaBBIKU M YMEHUSI IOJHOCTBIO OCBOEHBL. Pe3ynbpTar 1a60paTopHOM paboThI IOIHOCTBIO COOTBETCTBYET €€ LETISIM.
"Xopomo" - O6opynoBaHNE U METO/IBI NCTIOJIb30BaHbl B OCHOBHOM NPaBUJIbHO. [IposiBiieHa XOpollas TeopeTudeckas ImoAroTOBKa.
HeobOxonumMble HaBBIKU U YMEHUSI B OCHOBHOM OCBOEHBI. Pe3ynpTar 1a60paTopHOM paboThl B OCHOBHOM COOTBETCTBYET €€ LIEILSIM.
"V noBneTBopuTensHO"- O60pyI0BaHNE U METOABI YACTUYHO MCHONB30BaHbI IPAaBIIILHO. [IposiBIeHa yaoBIE€TBOPUTEIbHAS
TeopeTHyeckas noAroroBka. HeoOxoauMble HaBBIKU U YMEHHSI YaCTUYHO OCBOEHBL. Pe3ynbTaT 1abopaTopHOi paboThl YaCTUYHO
COOTBETCTBYET €€ LICIISAM.

"HeynosnerBoputenbHo"- O60py0BaHUE U METOABI UCIIOIb30BaHbl HEPABUIBLHO. IIposBlIcHA HEYJOBIETBOPUTEIbHAS
TeopeTHyeckas NoArotToBka. HeoOxoauMele HaBBIKM U YMEHHSI He OCBOEHBI. Pe3ynbrat 1abopaTtopHoii paboTs! He
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COOTBETCTBYET e€ LeJIsIM.

Kpurepuu onieHuBaHus JOMAIIHUX 3a1a4.

"O1nuuHo" - [IpaBUIIBHO pelIeHbl 00€ 3a1a4H.

"Xopomo" - OxnHa 3a1aua pelleHa IpaBUIbHO, BTOpas 3a/1aua UMEeT IPaBUIIbHBIN X0 peLIeHHs, HO €CTh OIIUOKA B BEIYUCICHUN.
"V nosnerBoputensHo" - [IpaBUibHO periena oHa 3aada 3 AByX.

"HeynonerBoputenbHo" - O6e 3a/1auul pelIeHbl HE BEPHO.

Kpurepun oneHHBaHMs KOJJIOKBUYMA.

"O1imyHO" - CTyI€HT OTBETHJI BEPHO HA BCE TEOPETUUECKHE 33/1a4UH U IMPAKTUIECKYIO 3a/1ady PEIInI IPABIIBHO.

"Xopomo"- CTeleHT OTBETHII Ha TEOPETHYECKHE BOIIPOCHI, JJOMYCTHB HEKOTOPbIE HETOYHOCTH IIPU OTBETE, IPAKTUYECKas 3aa4da
pelieHa MpaBUIbHO.

"V nonerBoputenbHO" - CTEACHT OTBETUII HA TEOPETUYECKUE BOIPOCHI, IOIMYCTUB HEKOTOPHIE HETOYHOCTH IPH OTBETE, IPAKTUYECKast
3aj1ava pereHa He BEpHO.

"HeyznosnerBopurenbHo"- CTEICHT OTBETUII HA TEOPETUYECKUE BOTIPOCHL, IOIYCTUB IPyObIe OIIMOKH ITPU OTBETE, PAKTHYECKAs
3ajava peleHa He BEpHO.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIsT)

7.1. PexoMmenayemas Jutepatypa

7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue WznarensctBO, TOn| Pecypce
JI2.1 [dopoxosa E. H., 3aga4y ¥ BOIPOCHI 10 aHAJIMTUUECKOM XUMUU Mockaa :

IIpoxopoBa I'. B. W3narensctBO

MI'Y, 1984

J12.2 |Kucrenes 10O. B., OrnpeneneHre KOHIIEHTPalMK BELIECTB B OKPAILIEHHBIX pacTBOpax Tomck : Cu6I'MY, 9BC

CangeixoBa E. A, KOJIODUMETPOM: METOIUYECKOe mocodue K tabopaTopHoit pabore s (2017

Kyzpmun . A. CTY[ICHTOB BpaueOHbIX (aKyIbTETOB

(https://e.lanbook.com/book/113534)

J12.3 |3eiine JI. A., OO0u1ast XuMusi: yueOHOe MocoOue K MPaKTUYECKUM 3aHATUSAM IS Tomck : CuoI’'MY, DbC

Benoycora H. 1., CTyAEeHTOB | Kypca MeANKO-OHOJIOrnYecKoro (akyapTera 2018

[IeBmoBa T. A. (https://e.lanbook.com/book/113548)

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"

D1 |VuuBepcuterckas OMOIMOTEKA OHIAWH [ DIEKTPOHHBIN pecypce] : anekTpoHHO-0ubnoreynas cucrema (O6C) / OO0
Jupexrtmenua [Ta6mummur. — URL:http://biblioclub.ru.

32 |Jlans [DnekTpoHHBIH pecypc] : aneKTpoHHO-0nbmroTeuHas cucrema (OBC) / m3marenscrso Jlans. — URL://e.lanbook.com/.

93  |IOpaiiT [DnekTpoHHbII pecypc] : anekTpoHHO-0nbmmoreunas cuctema (OBC) / uznarensctBo FOpait. —
URL:http://biblio-online.ru.

D4 |Znanium.com [DnekTpoHHBIH pecypc] : anekTporHo-6ndanoreuHas cucrema (OBC) / HayuHo-u3maTenbCKuii eHTp
HUH®PA-M. — URL:http://znanium.com.

35 |HaumonanbHas anexTpoHHast oudnmoreka (HIB) [DnekTpoHHsIi pecype] : 00beANHEHHBIH YIEKTPOHHBIN KaTaJorhoHI0B
poccuiickux 6ubamorek : cait. — URL:http://H36.pd.

7.3 Ilepeyennb nHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecneyeHue

LMS Moodle

MS Office365

Adobe Reader

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snekrponnas 6ubiuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4nast 37eKTpoHHAast
6ubnnoTeka : caitt. — Mockga, 2000 — . — URL: https://elibrary.ru. — Pexxum moctymna: mist 3aperucTpup. nojp3opateneit. — Tekcr :
3JIEKTPOHHBIN.

2. HarmonansHast anexkrponnas 6ubauorexa (HOB) (https://rusneb.ru/) HarmonansHas anexkrponnas 6ubmmorexa (HIB) :
00BEANHEHHBII DJIEKTPOHHBIH KaTajor (oHA0B poccuiickux 6ubmorek : caidt. — URL: http://u36.pd. — Pexxum mocryna: n3
YUTANBHBIX 3a70B OuOmoreku Yenl'V. — TekcT : 3eKTPOHHBIN.
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3. lpesunenrckas oubnuoreka (https://www.prlib.ru/) Ipesumentckas GuOIMOTEKA : HIEKTPOHHAS HAIMOHAIbHASI OMOIMOTEKA © CAUT /
®I'BY Ilpesunentckas 6ubnmoreka unmenu b. H. Enpinna. — Cankr-Iletepoypr, 2009 — . — URL: https://www.prlib.ru/. — Texer :
JJIEKTPOHHBIM.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTuancnuminnaptas pedeparnBaas 6asa JaHHBIX /
kommanusi Thomson Reuters. — Pexxum goctyna: 1u1st 3apeructpup. noss3osareneid Yenl'V. — TeKCT @ 31eKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. anri.
— Pesxxum moctyma: s 3apeructpup. nonb3osareneit Yenl Y. — TeKcT : 371€KTpOHHBIH.

6. DNeKTPOHHBIN KaTayor Hay4Ho#t Onbnuorexu Yenl'Y [DnekrponHslii pecypce] : 6a3a ganubix / Uenso. roc. yH-T. — Uensaounck, 1992.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHME JUCHUIIJIMHBI (MOAY JI51)

Jlns peanuzanuu AUCUUILTAHBI HCHIOIB3YIOTCS YUeOHBIC ayAUTOPUH IS IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH
CEeMUHApCKOTO THIA, JAOOPAaTOPHBIX PaboT, TPYIIOBBIX U HHIMBHIYAIbHBIX KOHCYIbTAlNH, TEKYIIET0 KOHTPOJIS H TIPOMEKYTOUHOH
aTTECTallH, a TAK)KE TOMELICHUS I CAMOCTOSTEIbHON PabOTHI.

YueOHbIe AyJUTOPUU YKOMIIJICKTOBAHBI CHCLIPIaHPI3PIpOBaHHOﬁ MeOeIbI0 U TEXHHUYECKUMU cpeacTBaMu O6y‘{eHI/IH.

Jist IpoBeICHMS 3aHATHH JICKIIMOHHOTO TUIIA MIPEUIaraloTcs HA0OPhI AEMOHCTPAIMOHHOTO 000PYIOBAaHUS U YY4EOHO- HATIITHBIX
mocoOuit (1IeMOHCTpAIIMOHHBIH HabOp aTOMOB, TabiHila MeH ieneena, TabnuIia pacCTBOPUMOCTH, ICKTPOXUMUICCKUH sl
HAaIpsHKEHHUs METaJLIOB).

[MomemneHust A7t CaMOCTOSATEIbHON paboThl 00yUJarOIIMXCsl OCHAIIEHBI KOMIBIOTEPHOH TEXHUKOH C OAKIIOUYEHUEM K CETH
"MHTepHeT" M 0OecriedeHHeM JIOCTYIIA B SIEKTPOHHYIO HH(POPMAIOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCHTETA.

1. YuebHas ayauTopust sl IpOBEACHUA 3aHATHI JICKIIUOHHOTI'O THUIIA:

OcHoBHOE 000pyoBaHue: yueOHast MeOelb, JOCKa yueHHuecKas 0ObIYHasA, HACTeHHAs!, yueOHO-HarmsiHbIe mocoous ([lepronnueckas
tabnuna J[.1. MenaeneeBa, MynbTUMeIHIiHAS TIPE3CHTAIMS), MYJIbTUMEANHHOE HHTEPAKTHBHOE 000PYI0BAHUE: MYIbTHMEANHHBII
npoektop EPSON1720, skpan ¢ snekrpornpruBogoM Lumen; aktuBHast akyctudeckas cuctema Microlab solo-6¢, mepconanbmbrit
KOMIIBIOTED C MOJKIIIOUeHHEM B ceTh «HTepHeT»

ITporpammHoe obecnieuenune: MS Windows XP Professional SP2 mist BY3oB. Jluuen3uu 6eccpoyHsle.

I'oc. Kontpaxt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounnie. Jlumensus Ne 44664774 ot 09.04.2008r.

2. Y4ebHble ayIUTOPHUHU Ul IPOBEAEHUS 3aHATUI CEMUHAPCKOTO THIIA, AJIs IPOBEAEHUS TPYIIOBBIX KOHCYIbTALUH,
HMHAUBUYaJIbHBIX KOHCYJIbTALUH, U1l TEKYILET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluu

OcHoBHOe 00opynoBaHue: yueOHas MeOelb, I0CKa ydeHn4YecKasi OObIYHas, HACTEHHAs, MYJIbTUMEIUIHOEC HHTEPAKTUBHOE
obopynoBanue: MyabTuMenuitHbIi mpoekTop EPSON1720, skpan ¢ snekrponpuBogoM LUMEN; akTHBHAS aKyCTHUECKAsI CHCTEMa
Microlab solo-6c¢, nepcoHabHBI KOMIIBIOTED C HOAKIIOUCHUEM B ceTh «IHTEpHET».

Iporpammuoe obecreuenne: MS Windows XP Professional SP2 mis BY30s. JIutiensnu 6eccpodHbIe.

I'oc. Kontpaxr Ne 300 ot 08.10.2008r.

MS Office 2007. JTunensuu 6eccpounsie. JIutensus Ne 44664774 ot 09.04.2008r

AynuTopus Ui IpOBEeACHUS 1a00paTOpHBIX paboT

OcHoBHOE o0opynoBaHue: yueOHass MeOenb, Bechl anekTporHble BJIT-150 — IT « CAPTOT' OCM», 010K aBTOMAaTHYECKOTO TUTPOBAHUS
BAT-15 (2 wr.). Konopumerp KOK-2MII, Becr Dnexrponnsie BJIT-150-IT « CAPTOI'OCM», Konopumerp KOK-2, (4 mT.),
Onexrporuutka IRIT IR-8200 (6 mT.). Bonsramnepomerpudeckuii aHamu3aTtop «xoTecT — BA-Tshxenbie MeTauib

IIporpammHoe obecnieuenne: MS Windows XP Professional SP2 st BY30B. JIuneHsun 6eccpodnble.

I'oc. Konrpaxr Ne 300 ot 08.10.2008r.

MS Office 2007. Jnuensun 6eccpounsie. Jlumensus Ne 44664774 ot 09.04.2008r.

ITO «Antusupyc Kacnepckoro» JInnensuonnsiit forosop Ne 1013/K-2773 ot 11.12.2017r.

3. ITomermenue asst CaMOCTOSATETbHON PabOTHI

3.1 YuraneHsii 3a1 Ne 1

OcHoBHOe o0opynoBanue: KonandyectBo nocagounbix MecT — 50. 5 mepcoHaIbHBIX KOMITBIOTEPOB C OAKIIOYEHUEM B ceTh «IHTepHEeT»,
HeorpanudeHHbId foctyn kK ObC u BJl. YueOHast MmeOenb, KOHAUIIMOHED.

IIporpammuoe obecrieuenne: Microsoft Windows 10 Pro. (JIutiensuu 6eccpounsie. JloroBop Ne AD-223/28/18)
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Microsoft Office 2016 Pro (JIuuensuu 6eccpounsie. Jo-roop Ne AD-223/28/18).

Koncynprantllmoc (Cornamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHaibHbIM HH(GOPMAIMOHHBIM LIEHTPOM

0011epoCCHICKOIl ceTU pacIpocTpaHeHUs Ipa-BOBOH HHGOPMAIIUK)

1O «AntuBupyc Kacnepckoro» (JIuniensnonnsiii goro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. UadopmanronHo-6ubmorpaduieckuit oTaen

OCHOBHOE OGOPYHOBaHHeI KOJIMYECTBO NOCAAO0OYHBIX MECT — 24. YueOHas Me6em>, 7 TMEPCOHAJIBHBIX KOMIIBIOTECPOB C IMMOAKIIOYCHUEM

B ceTb «IHTepHeT», HeorpaHnueHHbIH focTyn k ObC u B/I.

[IporpammHuoe obecnieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)

18.02.10.

Howmep munensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (orosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JTorosop Ne AD-23/12, HoMep JIHIIEH3HH

60411804)

KoncynprantlIlmoc (Cornamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHaibHBIM HH(GOPMAIIMOHHBIM IIEHTPOM

0011epoCCHICKOIl ceTU pacpocTpaHeHHs IPaBOBOM nH(GopManum)

HOB (Jorosop Ne 101/H3B/2810 ot 20.02.2018)

I1O «AntuBupyc Kacnepckoro» (JIuniensuonnsiii goropop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 ayauropus Ui CaMOCTOSITEIIBHOM paboThI

OCHOBHOE 000pYIOBaHHUE: CIICIHATU3UPOBAHHAS )PTrOHOMUYHAST MEOETb /ISl pabOThI 32 KOMIIBIOTEPOM. ABTOMATH3UPOBAHHEIC

pabouue mMecta Ha 11 oOyuaromuxces, 1 npenogasatens. 12 TTK ¢ JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIICUCHHUEM.

MaruuTHO-MapkepHas qocka. MatepaktuBHas qocka SMARTBoard 660 nuaronans 64/162/6¢m. Tpoexktop INFOCUS IN 36.

Axyctuueckas cuctema 2.0 Sven SPS-678.

IporpammHuoe obecnieuenue: MS Windows XP Profes-sional SP2 s BY30B. JIunensuun 6eccpouHsle.

[Maptust Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jluensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JTumen3uu 6eccpodnsie.

JInuensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JTunensuun 6eccpounbie. JTunensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIutien3uu GeccpoyHbIe.

T'oc. Konrpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. Jluuensuu 6eccpounsie. ['oc. Kortpakt Ne AD-44/57/18 ot 30.10.2018r

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHHIO JUCHUIIJIMHBI (MO1Y JIsS)

K coBpemMeHHOMY BBIITYCKHUKY OOIIECTBO MPEIbABISIET IUPOKUH epedeHb TpeOOBaHH, Cpei KOTOPBIX 0CO00E 3HAYEHNE UMEET
HaJIMIUC y BBIITYCKHUKOB HABBIKOB 1 yMeHI/Iﬁ CaMOCTOATEIIBHO IMOJIYYaThb 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB I/IH(I)OpMaLU/II/I,
CHUCTEMaTH3UPOBATh U aHAIM3UPOBATH MTOJYYEHHYI0 HHpopManuio. PopMHUPOBaHHUE TAKOTO YMEHUS IIPOUCXOJUT B TEUCHHUE BCETO
nepuo/a 00y4eHus 4epe3 NOAr0TOBKY K J1aO0paTOPHBIM, CEMHHAPCKUM, IPAKTHUECKUM 3aHATHSM. [Ipu 3TOM camMocTosiTenbpHas paboTta
CTYICHTA UTPaeT BAXKHYIO POJIb B X0JI€ Bcero yueOHoro nporecca. [Ipu u3yueHNH AUCHUIIIIMHBI OCHOBHYIO JIOJIF0 OTBOJMMOTO Ha
CaMOCTOSATENIbHYIO paboTy BpeMEHH 3aHMMAaEeT paboTa ¢ KOHCIIEKTOM JICKINH, yueOHUKaMH, Y4eOHBIMU TTOCOOUSAMHU M METOIUICCKUMHU
YKa3aHUSMHU. A TIOTOMY CTYAEHTaM HE00X0IMMO ONTHMAJIbHO MCIIOJIb30BATh BPEMS, OTBECHHOE HA CaMOCTOSTEIbHYIO PaboTy.
Ienecoobpa3Ho MOCBAMATE 10 MOTydyaca B IeHb N3yYEHUIO KOHCIIEKTA JIEKLIUH B TOT JK€ ACHb I10CTIe JIEKLUH 1 3a JICHb IIepe]l JeKIUeH.
TeopeTnueckuii MaTepHall M3y4aTh B TEUCHHE HENENN 10 2 4aCOB, @ TOTOBHUTHCS K MIPAKTHYECKOMY 3aHSATHIO IO TUCHUILIHHE 10 1.5
9JacoB.

Jlnst mydniero v NoJHOTO YCBOSHHS MaTepHaia yuyeOHON IUCIMIUIMHBI PEKOMEHIYETCS UCII0JIb30BaTh METOINYECKUE
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yKa3aHUs U MaTepUallbl 10 y4eOHOH IUCIUILUINHE, TEKCTHI JICKIUH, a TakKe JIEKTPOHHbIE pecypcehl, uMetomuecs B cucteme OBC,
JOCTYH K KOTOPBIM 00€CTieueH B YHTAIBHBIX 3a7aX YHUBEpPCUTETa. TeopeTndeckuii MaTepuan Kypca CTAHOBUTCS OoJiee IIOHSATHBIM,
€CIIH JOIOJHUTENIBHO CTYICHTOM M3y4JalOTCsl KHUTH, y4eOHUKY 10 JaHHON ydueOHoU nucuurninHe. ITone3Ho ucnoab30BaTh HECKONBKO
Y4eOHHKOB, PeKOMEHJOBAHHBIX MPETIOAaBaTeIeM.

ITpu u3yyeHUn XUMHYECKUX JUCLUIIIMH HACTOATEIBHO PEKOMEHIYETCsl «HE 3ay4UBaThy) MaTepHual, a JOOUTHCS MAKCUMAIbHOTO
MOHMMAaHUSA U3y4yaeMoi TeMbl JUCHUIUIUHEL. 1Ipy N3ydeHHH TeopeTHUECKOro MaTepyrana HeoOX0AUMO MHOIOKPAaTHO IUCATh Ha
JepHOBHKE (HOPMYIBI, PEaKIUH U TPA(GUKH 0 HOTHOTO UX 3aIIOMHHAHHS.

B ciydae mpuMeHeHuUs pu 00yYeHUH AUCLUILIUHBL 3JIEKTPOHHOIO 00y4YEHUs, AUCTaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ul
obmieHre 00yJaromuXCst ¥ MPEToaBaTeNss OCYIIECTBIACTCS B PEXKHUME PealbHOro BpeMeHH (OHIaiH-TIeKIN (BeOMHAPEI), UaThl,
BH/IC0-KOH(EPEHIUH U JIp.) WK OTIOXKEHHOT0 BpeMeHH (CucTeMa quctaHnnonHoro ooy4enns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTA U JIp.).

Bosnbliryto yacTh BpeMeHU 00ydaronuecs CaMOCTOsTEIbHO paboTaloT ¢ yueOHO-MeToJUYeCKUMU MaTepranaMu. CTyJeHTbl UMEIOT
BO3MOXKHOCTh KOHCYIBTHPOBATHCS C IIPETIOaBaTeNIeM 10 BCEM BOIPOCAM, BO3HUKAIOMIUM B XOJ€ CAMOCTOSTEILHON PabOThI
HOCPEACTBOM JIEKTPOHHOMN IOYTHI, COLIMANIBHBIX CETeH U T.IL.

Joctyn o0y4arorierocs K yaeOHbIM pecypcaM B peKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIIbHOW Pa0OThI OCYIIECTBIISCTCS Yepe3
ceTb MIHTepHeT B yIOOHOM /ISl HETO MECTE, BPEMEHU U TEMIIE.

IMpu 06y4eHn: U1 ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 30POBBS IEKTPOHHOE 00yUeHHE, TUCTaHIHOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTHH NIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepejaul HH(GOPMAIK B JOCTYIHBIX I HUX (hopMax.

Peanu3amnus TUCIUILTHHBI ¢ TPUMEHEHHEM 3IeKTPOHHOTO 00yUYeHHs, IUCTaHIIMOHHBIX 00pa30BaTeNbHbEIX TeXHOIOTHI (Hanee — D0,
J1OT) ocymectiseTcs Ha ocHOBaHUU «Ilo0keHUs 0 peanu3alyuy OCHOBHBIX U AONOJHUTEIbHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
HIpHMEHEHUEM JIIEKTPOHHOTO 00YUeHNMS U TUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (heiepambHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIEr0 00pa3oBaHus «YessiOUMHCKUI rocy1apCTBEHHbIH yHUBEpcUTeT», «IlonoxxeHus
0 TOpsIKE 3a4eTa 00yUaoIIMHUCS 1T0 OCHOBHBIM NTPO(eCcCHOHAIBHBIM 00pa30BaTEIbHEIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «YHenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3ALUIX, OCYIIECTBIIIONINX 00pa30BaTeIbHYIO IEITeIbHOCTD, YUeOHBIX
HpeIMEeTOB, KypCOB, JUCIHIIIAH (MOIYNeH), IPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEIACTBOM IEKTPOHHOM
uHpopmarronHo-o0pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3aiuu 00pa3oBaTeNibHOMN AesTenbHOCTH ¢ puMeHerreM D0, JIOT MOryT mpUMeHATh KOMIIOHEHTBI, He BXO/ISIINE B IIEPEUCHB
AJIEKTPOHHOHM HHPOPMAIIMOHHO- 00pa30BaTEIILHON CPEIIbI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbSA

OcBoeHUE NUCLUIIMHBI HHBAIHIAMY U JIULAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsI OCYILECTBIISETCS € UCIOIb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U ToJI0 HH(GOPMALMOHHBIX TEXHOIOTHH, IPeI0CTaBIIeMbIX PecypcHbIM ydeOHO-METOANYECKUM
HEHTPOM 10 OOYHUEHHIO HHBAINIOB H JIUII C OTPAaHHIEHHBIMU BO3MOXHOCTAMH 310poBbst Yenl'V 1o 3ampocy obydaromierocs.

1. Mo6unbHbIe cCrielUaNbHble TEXHUUECKUE CPEICTBA VISl JIML C HAapyIIEHUSAMH 3PEHUS: TOPTATUBHBIM KOMIIBIOTEP C BBOJIOM/BBIBOJOM
mpudTom Bpaiins ¢ cuaresatopom peun «ElIBraile-W14J G2»; HoyrOyKu ¢ mporpaMMHoii skpantoro goctyna NVDA; smekTpoHHbIe
YBEIUYUTENH AN yAAJIEHHOTO IPOCMOTPa; BUICOYBEINUUTENN IOPTATUBHBIE; TU(IOIIIEep; HU(POBBIE AUKTO(DOHBI.

2. MoOubHbIe cHeluanbHble TEXHHYECKHEe CPEelCTBa JUIA JIMIl ¢ HApYIICHHSIMH CIyXa: CHCTEMa CBOOOIHOTO 3BYKOBOTO IOJS CO
BCTPOSHHOH COBMeCTUMOCTBI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
UHIYKUUOHHOU INeTiel; cucremMa MH(OpMalUOHHAs Al ciabociplmamux nepeHocHas «McTtok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUpyeMbIe CIIyXOBBIE alnapaThl MHINBUAYAILHOTO II0JIb30BaHHU.

3. AccuctuBHble MH()OpPMAIMOHHBIE TEXHOJOTMH: MPOTPAMMHOE obOecreueHne SKpaHHOro noctyna c¢ cuHte3oM peun NVDA,;
IIpOrpaMMbl SKPAaHHOT'O YBEIMYEHUs; IPOrpaMMbl PEUEBOrO CUHTE3a Il KOMIIBIOTEPOB U HOYTOYKOB; IPOrpaMMbl PE4EBOI0 CHHTE3a
JUIst MOOMJTBHBIX YCTPONCTB; KpaHHas KIAaBUATYypa; SKpaHHAs JIyma.

ITpu HeoOxomuMocTH Ui OOYdYalOIIUXCA C HAapyHIEHWSMH 3pEHUs Ha pabouumx MecTaxX IJIsl IPOBEICHUS NPAKTUYECKHX MM
a0OPaTOPHBIX 3aHATHH YCTaHABIMBAETCs CIELHMANbHOE NMpOrpaMMHOe obecnedeHue (mporpamma pedeBoi HaBuramu NVDA,
peueBble CUHTE3aTOPbI, SKPaHHBIE JIYIIBL).

B ydeOHble ayanTopum obecneuuBaeTcs OECHPENATCTBEHHBI NOCTYyn A OOy4aloIMXCS WMHBAIMIOB M OOy4aloIMXCs C
OrpaHUYEHHbIMU BO3MOXKHOCTAMH 3J0pOBbi. B Kaxnoll ayguropuu, riae oOy4arOTCs HHBalIUAbl U JHMLA C OIPAHUYEHHBIMHU
BO3MO>KHOCTSIMH 370POBBSI, IPEAYyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOJMUYECTBO MECT I OOYYaIOIIMXCs C Y4EeTOM HapyLICHUH MX
30POBbS.

J151s1 0CBOSHHMS AUCIMIUIMHBI MHBAJIMAM U JIUIAM C OTPaHUYCHHBIMHI BO3MOXKHOCTSMH 310POBbSI IPEIOCTABISACTCS AOCTYII K IEUYaTHBIM
UCTOYHMKAM, UMEIOLIIMCS B HayuHo#l 6ubauorexe Yenl'V, ¢ MOMOLIBIO ClIENUAIbHBIX TEXHUUECKUAX CPEJICTB;
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JIOCTYH K JICKTPOHHBIM HCTOYHHKAM, IPECTaBICHHBIM B ()OpME IEKTPOHHOTO JOKyMeHTa B (hoHze HaydHOIT Oubimorexu Yenl'Y
WIH 3JIEKTPOHHO-ONOIMOTEUHBIX CUCTEMaX, C MOMOIIBIO CHENUAIbHBIX TEXHUUECKUX M MPOTPAMMHBIX CPEICTB (padouee MECTo A
HE3ps4ero II0Jb30BaTeNs C HMPOrPaMMHBIM OOecliedeHHeM SKpaHHOro jpoctyma c¢ cuHtesoM peun NVDA, pabouece Mecto ¢
KOMITBIOTEPHBIM POJIIEpOM U Ki1aBuatypoit Clevy ¢ 6opmmMe KHOTIKAMH 1 ¢ Pa3/Iessioieil KIaBUId HAKJIAaKOM).
V4eOHO-METOJUYECKHE MaTepHANBl AT 00YYalOMUXCS U3 YHCJa MHBAIUIOB M JIMI C OTPAaHWYCHHEIMH BO3MOXKHOCTSIMU 3/{0POBBS
HPEIOCTaBIAIOTCS B (OpMaxX, alalTHPOBAHHBIX K OIPAHMYCHHSM UX 3/J0POBBS ¥ BOCIIPUSTHS HHPOPMAIUN:

Jlnist i ¢ HapyIIeHNUsIMU 3peHHS:

- B [IeYaTHOH (popMe yBEITMUYECHHEIM MIPHPTOM,

- B )opMe IIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# popme mpudTom Bpaiins.

Jlnis nun ¢ HapyHnIeHUsAMH CiTyXa:

- B IIeyaTHO# (opme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.

Jnist man ¢ HapyIIeHUsIMHA OIIOPHO-/IBUTATENEHOTO anmapaTa:

- B IIeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHI'€HTA 00 YJarONIHXCSI.

JUJ1st MHBAJIMIOB U JIUI C OTPAHHYCHHBIMH BO3MO>KHOCTSIMH 3710POBbsI OCBOCHHE JMCIUIIIMHBI MOXKET OBITh YaCTHYHO MU IOJTHOCTBIO
OCYIIIECTBIIEHO C UCTIOIB30BAaHUEM JAUCTAHIIMOHHBIX 06pa3oBarenbHbIX TexHomoruii (Moodle, Adobe Connect Pro u mp.).

B OCBOCHMM NUCHMIUIMHBI MHBAJIUJAMH ¥ JIMIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/I0POBBSI HCIIOJB3YETCS MHAMBHIyaJbHAs
pabora. Ilox mMHAMBUIYyanbHOH pabOTOi moapasymeBaeTcsi IBe (HOPMBI B3aUMOICHCTBHS C IpPEIoAaBaTeNieM: HWHIMBHAYaJbHas
y4eOHas paboTa (KOHCYJBTAILlMHK), T.€. JTOHIOJIHUTEIBHOE pa3bsCHEHHE Y4eOHOr0 MaTepHalia M yriayOJIeHHOe M3yYcHHe MaTepuaia ¢
TeMH OOYyYaloUIMMHCS, KOTOpPHIE B OTOM 3aWHTEPECOBAaHBl, W WHIWBHIyalbHAas BOCHHUTaTelbHas padora. WHIuBHmyabHBIE
KOHCYJIbTallM HaIIPABJICHBI HA HHAMBHUAYAIN3aLUI0 O0yIEHHS U YCTAaHOBJICHHUIO BOCIIUTATEIFHOTO KOHTAKTa MEXK/Ly IPEIo1aBaTeNeM
1 00yJaomuMcs HHBAUTUIOM HITH O0YYAIOIIMMCS ¢ OTPaHMYSHHBIME BO3MOXKHOCTSIMHU 3I0POBBSL.

HpI/I MPOBCACHUHU IIPOLEAYPHI OLICHUBAHUS PE3YJILTATOB O6y‘iCHI/I$I WHBAJIMIOB U JIUIL C OTPAHUYCHHBIMH BO3MOKHOCTAMU 310POBbS 110
JUCIUIUINHE O00ECHeYnBaeTCsl BBINOJNHEHUE CIEIYIOMNX JOIOJHUTEIBHBIX TPeOOBaHHH B 3aBUCHMOCTH OT HHAWBHIYAIBHBIX
0CcOOCHHOCTEH, 00yUaroIuXCs:

a) MHCTPYKIHS 10 TOPSAKY NMPOBEIEHHs NMPOIEAYpPHl OLIEHHBAHHS NPEIOCTABISETCS B NOCTYMHOH (opme (YCTHO, B THCHMEHHOM
¢dopme, B tucbMeHHOH (opme mpupTom Bpailiis, ycTHO ¢ UCIOIB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) moctynHas Qopma TpenoCTaBIeHHs 3aJaHHH OIIEHOYHBIX CPEACTB (B MedaTHOW Qopme, B MedaTHOW (GopMme yBeINUIESHHBIM
mpudToM, B neuatHoit popme mpudrom bpaiing, B hopme 3IEKTPOHHOTO TOKYMEHTA, 331aHUS 3aUUTHIBAIOTCSI ACCUCTEHTOM, 3aaHUs
MPEIOCTABIISIIOTCS C HCTIOJIb30BaHHEM CYPIONIEPEBOIA);

B) goctynHas (opMa MperoCTaBIeHHs OTBETOB Ha 3aJaHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHCHMEHHO
uipudTom Bpaiins, ¢ ucrnoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

[pu npoBexeHHn NpoLEeNyphl OLCHUBAHUS PE3YIBTATOB 00YUEHHsI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3I0POBBSI
npeayCcMaTpmuBacTCs UCIOJIB30BAHNEC TEXHUYECKUX CPEICTB, HCO6XOI[I/IM])IX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCO6GHHOCT${MI/I. Ot
CpeAcTBa MOTYT OBITH IpenocTaBieHbl Yenl'yY Wit MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipu HeoOX0omuMoCTH
HWHBaJIUAaM U JinaM € OTpaHUYC€HHBIMU BO3MOKHOCTAMHU 3J0POBbS IPEAOCTABISACTCA AOIMOJHUTCIBHOC BPEMSI U1 ITIOAT'OTOBKU OTBETA
Ha 33J1aHus, IPOLIeAypa OLICHUBAHUS PE3yIbTaTOB O0YUSHHMS 1O IUCIUTUTHHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBC}ICHI/IC npoueaypsl OLCHUBAHUA PE3YIILTATOB 06yquI/m HWHBAJIUAOB W JIMI[ C OrpaHUYCHHBIMU BO3MOXHOCTSIMU 300POBbS
JIOMTYCKAeTCs C UCIIOJIb30BAaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.




HanpaBiaenue nmoaroroBku (cnenuajabHocThb) 30.05.01 MeaunmuHckasi 6MOXuMuUsl,
30.05.02 Meauuunckasi ouodpusuka, 30.05.03 MeaunuHckasi KuGepHeTHKA

"MouJiekyJasipHasi pusuoJiorusi ¥ SHAoKpuHoJorus', 'oa(s1) Hadopa 2024,
0YHO

PabGouass nporpamMma qUCHMILIMHBI (MO1YJIs1) 0100peHAa U PEeKOMEH/I0BaHAa:

[IpopexTop no yueOHOM paboTe yrBepxkaeHo 21.02.2024 A.A. CanamaToB

YueHbIM cOBeTOM (akyibTeTa (PyHIaMEHTAIBHON METUITUHBI

IIporokoi 3aceqanus Ne 1 ot 29.01.2024

[Ipencenarens YueHOro coBeTa

¢dakynpTeTa GyHIaMEHTATBHOM
MEIMUIIHEBI COTJIACOBAHO O.B. Lleinukman

3acenanueM kaeapbl AHAIUTHYECKOH U PU3HYECKOH XUMHUHU
[Tportokon 3acemanus Ne 1 ot 14.01.2024
3aBeayroniuii kadeapoit COTJIaCOBaHO A.B. Konecaukon

ABTOp (COCTaBUTEIb) A.O. KyBaesa

Crpykrypa padoyeii nporpaMMbl COOTBEeTCTBYeT npukKasy pekropa ®I'bOY BO
«YHeal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Henl'V»



