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Pa6ouas nporpamMmma aucUMIUIMHBL « XMMHS» COCTaBJIE€HA B COOTBETCTBHH C
denepanbHBIM FOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAHAAPTOM BBICLLIETO
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J.A.UynpeiHuHa, JOUEHT, KAHAUAAT XMMHUYECKHUX HAyK
J1.C. Bypbiii, KaHAKIAT XUMHUYECKHX HAYK

Pabouas nporpamma JUCHMILUTMHBI «XHMHUS) YTBEPIKACHA HA 3acelaHiu Kadeapsl
oOmieit, Heoprannueckoi xumun u UBT B xumun

nporokon Ne 8 « 23 » ampens 2024 r
3aBenytommii kadeapoii Bonsiakun B.A. % ;"-‘5
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PaGouas mporpaMma QuCHMILTAHBL « XHMHsSD) YTBEPIKACHA HA 3ace1aHiu Kadeapsl
AHAJIMTUYECKOM XUMUH

nporokont Ne 6 « 07 » mas 2024 r
3aBeayromuii kadeapoi Temepnames 3.A. ¢ g/%

PaGouas mporpaMMa JMCUMILTHHBL «XHMMHUA» YTBEPIKACHA HA 3acelaHuy kadeaps!
OPraHUYeCKON XUMHH U TEXHOJIOTHH

npotokosi Ne 9 « 23 » ampensa 2024 r
3aBeayrommii kadeapoii Jlouenko B.B . Q/é—'

VTBepiK/eHa Ha 3aceanny yueOHO-MeTOANUeCcKOi KoMuccuu (akynpreta XuMuu
W BBICOKHX TEXHOJIOTHI

npotokon Ne 7 «20» mas 2024, e
INpencenarens YMK ¢akynsrera becnanos A.B. Q
Peuenzentsr:

[Terpo H.H , kana. Xxum. HayK, reHEpaIbHbIi  IUPEKTOD
000 « MaTennekTyaibHble KOMIIO3ULMOHHbBIE PELLIECHHUS)

IMucemenckas H.JI., nok. xuMm. Hayk, npodeccop kadeapst GU3MIecKod XUMHUH
®I'BOY BO «Ky6I'V»



1 Henu v 32124y M3y4eHUs TUCHUILIUHBI (MOTYJI51)

1.1 leab ocBOeHUS AUCITUIIUHBI

ChopmupoBaTh 1EIOCTHOCTh BOCIPHUSATHS XUMHH, TIOKa3aTh €€ TECHYI CBS3b C
KUZHEJCATCILHOCThIO OMOJOTHYECKUX CUCTEM, PACKPHITh XUMHUYECKHUE U (PU3IUKO-XHUMHYCCKUE
ACTICKTHI MPEBPAIICHUI MOJIEKyJa — KJIeTKa — OMOJIorudecKasi cucreMa. BakHbIM s OMOJIOTOB
SBJIICTCS OOYYCHHE TPaAaMOTHOMY BOCHPHSITHIO XMMHUYSCKUX SBJICHUH B MHPE, B TOM YHCJIC B
OMOJIOTMYECKUX O0BEKTaxX, MOITOMY OCHOBHOE BHUMAHHUE YJICICHO OTOOpY cambIX OOMIMX U
MIPUHIUINHAAIBHO BAXXHBIX 3aKOHOMEPHOCTEHN B MPOTEKAHUH MPOIIECCOB B XUMUUYECKUX CHUCTEMAX,
B YCTQHOBJICHUHU CBSI3€U MEXy COCTaBOM, CTPOCHHUEM U CBOMCTBAMH BEIIIECTB.

1.2 3apaum AUCHMILIMHBI

CdopmupoBarh y CTyJI€HTOB:

e 3HAHHME OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEUITPOTEKAHHSI XUMHUYECKIX MPOIECCOB;
® AHAIM3MPOBATh H KIACCU(PHUINPOBATH XUMHUYECKHE CHCTEMBIN TIPOTEKAIOIINE B HUX PEAKIINH;
e yYMEHHE MPEeCKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMS UX CTPOCHHS U MPUHIIUIIOB
XHMUYECKUX MPEBPAIICHUH;

e TMpejCTaBJIeHUE O HanOOJIee TIaBHBIX JOCTIKEHHSIX U TTPo0IeMax COBPEMEHHOW XUMUH, €€
MPAKTUYECKUX BO3MOXKHOCTSIX;

® HAaBBIKU SKCIIEPUMEHTAIBHON paboOThl B JIabOpaTOpHH;

1.3 MecTo AuCHMIIAHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMmbl

JucnmmimHaa «XuUMHSD» OTHOCHUTCS K oOs3arenpbHOl yacth bioka 1 "J{mCrumanHbL
(Momymu)" y4eOHOTO TUTaHa Mo HampabyieHHi0 ToArotoBku — 06.03.01 buonorus (GakamaBpuar)
0a3upyeTcs Ha MIKOJIbHBIX 3HAHUSIX Kypca XUMHH, (PU3UKH (Ta30BbIC 3aKOHBI, CTPOCHHE aTOMa U JIp. )

JlaHHasT JUCHUIIIMHA SIBIISICTCS TPEIIISCTBYIOMICH JUIsl  JUCIUIUIMHBI  «DKOJIOTHS,
«brnoxumus ¢ OCHOBaMH MOJICKYJISIpHOU Ono0run», «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMS U
Ap.

B cootBercTBUM ¢ pabounM ydeOHBIM IIAHOM JUCIUIUIMHA H3y4aeTcs Ha 1 Kypce Io
o4HOU (hopme 00ydeHus. Bua mpomMeKyTOUHOM aTTecTalluu: 3a4erT.

1.4 TlepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs IO JUCHUIJIHHE (MOIYJII0),
COOTHECEHHBIX € IIJIAHUPYEeMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pPa30BaTeIbHOI POrpaMMbl

N3yuenue nanHoW yyeOHON JUCHMITIMHBI HAMpaBieHO Ha (OPMUPOBaHKE Yy 00yJaIOLIUXCS
CJIETYIONIUX KOMIETCHIIUMN:

KOI[ 1 HAMUMCHOBAHUC
I/IHI[I/IKaTOpa* JOCTHIKCHUA P C3YJIbTAThI 06y‘leHI/I$I IO JUCHUIIIIMHEC
KOMIICTCHIIUH

OIIK-6. CnocobeH ucroib30Bath B MPo(hecCHOHATBHON JesITeNbHOCTH OCHOBHBIE 3aKOHBI (DU3HKH,
XUMHHM, HayK O 3emJie U OHOJOTMH, NPUMEHSATh METOJIbl MaTeMAaTUYECKOro aHalu3a M
MOJENUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTANBHBIX HUCCIIEIOBaHUH, TPHOOpETaTh HOBBIC
MaTeMaTH4eCKHe M €CTECTBEHHOHAYYHbIE 3HAHHS, HCIOJb3ys COBpEMEHHBbIE 00pa3oBaTeIbHbIC U
nH(OPMAIIMOHHBIE TEXHOJIOTHH;

NOIIK-6.1. Imeet npencraBiieHus | 3HaeT OCHOBHBIE HOHATHUA u 3aKOHBI oO0I111EeH,
00 COBPEMEHHBIX HAIpPaBIEHHUAX | HEOPraHMYECKOH, OPraHMYECKOM XUMHUH, 3aKOHOMEPHOCTH
(U3MKM, XUMHHM ¥ HayK o 3emie, | TPOTCKAHUS XMMHYECKUX MPOLECCOB, METO/BI
AKTYa/IbHBIX npoGemax | KAUECTBEHHOTO M KOJMUECTBEHHOTO AHATN3a, buznueckue
METOIbI MCCIIEAOBAHMS;




Kon 1 Haumenosanue
WHIUKATOpa* TOCTUKCHHUS

Pe3ynbratel 00ydeHUs 10 JUCHUTIIIMHE

KOMIIETEHIUU

OMOJIOTUYECKUX HayK U | YMeeT MpOBOJUTH PACUEThl MO OCHOBHBIM 3aKOHAM XHMUH,

MEPCIIEKTUBAX MOJIb30BAaTbCSl  XUMHUYECKOM  CHMBOJIMKOW;  IPUMEHSTH

MEXKTHCIIMIITHHAPHBIX 3HaHWS PYHIAMECHTAJIBHBIX PA3ACJIOB XUMHH JUTSI ONACAHUS

FICCIIeIOBAHMI SIBJICHUM,  MPOUCXOISIIUX B  JKUBOM  KIIETKE, B
OMOJIOTMUECKUX CHUCTeMaX, MPUMEHATH MOJyYCHHbIC 3HAHUS
110 XUMUH TSI peIIeHUs MPOPEeCCUOHATBHBIX 33]1a4;
Bnageer cnocoOHOCTBIO BHEAPSITh JOCTUXKEHUS XUMUU TIPU
penreHnn mpo(ecCHOHATBHBIX 3a71a4

NOIIK-6.2. Hcnonb3yer B | 3HaeT OCHOBBI XMMHMUYECKOTO JKCIEPHUMEHTA, CTaHAapTHBIE

po¢deCCHOHANBHOM JEATETHPHOCTH | METOJIUKM XUMHYECKUX MCCIEIOBAHUM, CHUHTETHUYECKHE U

HaBBIKH MPOBECHUS | AaHATTMTUYECKUE METOJIbI TIOJTYUCHUSI U aHATIM3a XUMHUYECKUX

1a00paTOPHBIX HCCIICIOBAHUM, | BEIIECTB U PEAKIUN;

COBPEMEHHBLIE ~ METOABI  XHUMHH, | YMeeT 0€30MacHO MOJIb30BaThC XUMUYECKUMH peakTUBAMU

busuku, MaTE€MaTH4YECKOTO | U XUMHUYECKIM 000py/I0BaHUEM; IIPOBOJIUTH

MO/ICTTUPOBAHUS U | SKCTIEpUMEHTAIBHBIE HUCCIEAOBAHUS M aHATU3UPOBATH

MaTeMaTH4YEeCKOW CTATUCTHKH, a | pe3yJIbTaThl

TaKKe CoBpeMeHHBIC | Brnazeer HaBbIKaMH pabOThl B XUMHUYECKOW J1abopaTopuu u

oOpa3oBaTeibHbIE U | TEXHOJOTHYECKHX YCIOBHIX, C XUHMUICCKUMHU PEAKTHBAMU U

nH(OpPMaLMOHHBIE TEXHOJIOTUH. XMUMHYECKUM 000pYyA0BaHUEM

NOIIK-6.3. JemoHcTpupyeT | 3HaeT HOPMBI TEXHHKH  O€30MacHOCTH, METOIOJOTHIO

BJIaICHUC METOJAaMH | XUMHUH, (U3HYECKHE M XHMHYECKHE CBOMCTBA BEIIECTB,

CTaTHCTHYECKOTO OLECHUBAHUA M | Bo3MOIKHBIC PUCKH

MIPOBEPKHU TUIIOTE3,

MIPOTHOZMPOBAHUS TIEPCIICKTUB U
COIIMAIBHBIX MOCJIEACTBUH CBOEU
PO ECCUOHATTLHOM IeATETHOCTH.

YMeer TPOrHO3MPOBATH TMEPCIEKTHBBI W COIHMAIbHBIE
MOCJIEJICTBUSl UCMOJIb30BAHUS JTIOCTUKEHHUI COBPEMEHHOM
XAMHAHU

Bnageer cmocoOHOCTHIO MPUHUMATH TPAMOTHBIE, HAYYHO
000CHOBaHHbIE MTPOo(eccuoHaNbHbIE PeIICHUS

Pe3y.]'IBTaTI>I O6yLIeHI/I5[ 10 JUCHUIITIMHE JOCTUT'aOTCA B paMKaX OCYHICCTBJICHUA BCEX BUIOB
KOHTAaKTHON M CaMOCTOSATEILHOM pa6OTBI 06yqa}oumxc;1 B COOTBCTCTBHU C YTBCPKIACHHBIM

yLIe6HBIM I1IJIaHOM.

I/IHI[I/IKaTOpBI JOCTHXKCHU A KOMHeTeHHI/Iﬁ CUHMTAIOTCA C(i)OpMHpOBaHHBIMI/I IMPpUIOCTUKCHUU
COOTBCTCTBYHOIIHUX UM PE3YJIbTATOB 06y‘I€HI/I$I.

2. CTpyKTYypa U coiepKaHue TUCHUIIHHDI

2.1 Pacnipenenenne TPy10€MKOCTH THCIMILIMHBI IO BUIaM PadoT

OO6rast TpyI0EMKOCTD JAUCIMILIMHBI COCTABISIET 7 3a4eTHBIX eaunuIl (252 yaca), ux
pacnpejesieHue 1o BuIaM padoT MPEACTaBICHO B TAOJIHIIC

®dopma o0ydeHus
OYHas
Bugsr pabor Beero 1 2 3
4acoB

ceMecTp ceMecTp ceMecTp

(Jacern) (Jacern) (gacer)
KonrakTHasi padoTa, B TOM YucjIe: 107,6 37,2 33,2 37,2
AyauTopHbIe 3aHATHS (BCero):
3aHATHSA JEKIIMOHHOI'O THIIA 44 16 12 16
11a00paTOpHBIE 3aHATHSL 50 18 14 18




®dopma o0ydeHHs
Bcero RELL
Buner pabor 4aCOB 1 2 3
ceMecTp ceMecTp ceMecTp
(gacer) (gacer) (gacer)

HNnas xoHTaKkTHas padora:
Kontpons camocrositenbHOM paboTs (KCP) 13 3 7 3
[Tpomexyrounas arrectauus (1KP) 0,6 0,2 0,2 0,2
CamocTrosiTesibHasi pa00oTa, B TOM YHcJIe: 1444 34,8 74,8 34,8
OdopmiteHre 1a00paTOPHBIX PabOT 4 12 4
CaMocCTOsATeTbHOE U3YUEHUE TEOPETUIECKOTO 10 o 10
Marepuaia
CamocTosiTenbHOE peleHne 3a1a4 6 14 6
[ToaroroBka K TEKyIIeMy KOHTP OO 54,4 14,8 24,8 14,8
KonTtpous:
INoxroroBka Kk S5K3aMeHy - - - -
O0mas Tpy10eMKOCTh | Yac. 252 72 108 72

B TOM HHeIe 107,6 37,2 33,2 37,2

KOHTAaKTHasi pagora

3a4. e[ 7 2 3 2

2.2 Coneprxanue TUCHUTLIAHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJAOEMKOCTH MO pa3iesiaM JUCIUILINHBI.
Pa3zzenbl (TeMbl) AUCIMIUIMHBI, H3y4aemMbie B 1cemectpe (04HOM (opMbI 00yUeHsI)

KomnuecTBo yacos

No HamnmenoBanue pa3nemnoB (Tem) AyauTopHas BrcaywropHas
Bcero pabora pabora
J I13 JIP CPC

1 Beenenne. OCHOBHBIC MTOHSTHS 1 3aKOHbI XHMUH. Knaccer 8 ) 4 4
HEOPTaHWYECKUX COEIVHECHUN

2 Crpoenue BemiectBa. [lepronnueckuii 3aK0H U IEPHOANIECKAs 6 2 - 4

" |cucrema 3aementoB J[.J. MenneneeBa. XuMuuecKkas CBS3b.

3 DHepreTrka XMMUYECKHX TPONECCOB. XUMUYECKas 6 2 - 4
TEPMOIMHAMHUKA U XUMUYECKOE PABHOBECHE.

4. |Xummuueckas KnHeTHKa. Kartanus. 10 2 4 4

5. |PacrBopsl. Peakimu B BOIHBIX PACTBOPAX. 10 2 4 4

6. XuMHsi KOMIUIEKCHBIX coefrHennii. KoMruiekcoobpazoBanue B 6 2 ) 4
pacTBopax.

OKHUCTUTETHFHO-BOCCTAHOBUTEIBHBIE MPOIECCHI, HX 2 2 4

7. |3aKOHOMEpPHOCTH U MX POJIb B OMOJOTMYECKUX CHCTEMaXx. 8
DJIeKTPOXUMHUYECKHE TPOIECCHI.

8. |O0630p CBOICTB 3NEMEHTOB M UX BAKHEHIINX COCINHCHHUH. 14,8 4 4 6,8
HUTOI O no pazdenam oucyuniumwl 16 18 34,8
Kontpomns camoctostensHON paboTsl (KCP) 3 - - - -
IMpomexyrounas arrecranus (MKP) 0,2
[oAroToBKa K TEKyIIEMY KOHTPOJIIO -

OO6m1ast TpyI0EMKOCTB 110 JUCIUTUTHHE 72

Paszernsl (TeMbl) AUCIUILUTHHBL, H3ydaeMble B 2 ceMecTpe (04HOM GopMbI 00yUeHUsI)




KonnuecTBo yacos

Ne HaunmenoBanue pa3aenos AYRHTOPHas Breayropras
Bcero pabora pabora
J I3 | JIP CPC
1 Beenenne. Ctpoenue atoma yrirepona. [ ubpumusarmst. Teopus 1 1 10
XMMHYECKOT 0 CTPOSHHSI.
9 YraeBonoponsl. ANKaHbl: HOMEHKIIATypa, CHHTE3, CBOWCTBA, 14 2 2 10
TIPUPOTHBIE HICTOYHUKHI
3 HenpenenbHbie yrineBogopoasl. ApoMaTHYECKUE 14 2 2 10
yrneBogopoabl. Ctpoenue, cBoicTBa. [ToHATHE apOMaTHYHOCTH.
4 CrmpTsl, (heHONBI ¥ IPOCTHIE PUPHI: CHHTE3, CBOKCTRA, 13 1 9 10
HOMEHKJIaTypa, OMOJIOruyecKas posb.
5 KapOoHubHbIE COeIMHEHUS: allbJICTHIbI, KETOHBI, 16 9 9 12
KapOOHOBBIE KUCIIOTHI M UX IPOU3BOJIHBIE.
6 VYraesoasl. Ctpoenue, knaccudurarus, GU3NKO-XUMUYECKHE 14 9 9 10
cBoiicTBa. OnTHyeckas N30Mepusl.
7 AMI:IHH, AMHHOKHUCIIOTHI, IeNTH b, Oenku. CTpoeHue, 18,8 9 4 128
CBOICTBa U (DyHKIHH.
HUTOI'O no pazoenam oucyuniurvl 12 14 74,8
KonTposb camocrositensHoii pabotsl (KCP) 7 - - - -
ITpomexyrounas atrectanus (MKP) 0,2
[ToaroroBka K TeKyleMy KOHTPOIIIO -
OO1mas TpyJJOEMKOCTb 10 IUCHUTLIIHE 108

Pa3zzenbl (TeMbl) TUCIUILTHHBI, H3ydaeMble B 3 ceMecTpe (0uHOU GopMBbI 00yUCHUS)

KomnuecTBo yacos

Ne HanmenoBanue pasnenos AyRuTOpHas Breaymuropras
Bcero pabora pabora
J1 I13 | JIP CPC
1 Xumuueckoe paBHOBecHe. KOHCTaHTBI XMMHYECKOTO 6 9 4
paBHoBecust. [Ipuniun Jle-1llarense.
2 | TIporomuruueckas Teopus. BydepHbie pacTBOpEI. 6 2 4
3 Peakin koMIIIeKC000pa30BaHus M OKUCIUTEIBHO- 6 9 4
BOCCTAHOBUTENBHBIE PEAKIIH.
4 [Ipo6ooTbop. MeTponoruyeckre OCHOBBI XUMHUYECKOTO 8 9 6
aHanu3a
5 | Turpumerpuyeckuii aHaIn3. 20 2 10 8
6 [NoTeHIIOMeTpUIECKUE METO/IBI aHAJII3a 10 2 4 4
7 CHeKTpOCKOMTMYECKUE METO/IbI aHAITU3A. 12,8 4 4 4.8
HUTOI'O no pazoenam oucyuniunsl 16 18 34,8
Kontpons camocrostensHo# paborsl (KCP) 3 - - - -
IIpomexyrounas arrectanus (MKP) 0,2
INoxroroBka K TeKyneMy KOHTPOJIIO -
OO6m1ast TpyI0EMKOCTB T10 JUCIUTUTHHE 72

[Mpumeuanwue: JI — nekiun, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — maboparopHbie
3ansaTus, CPC — camocrosiTenbHast paboTa CTyieHTa

2.3 Coaepxanue pa3esioB (TeM) THCIUILTHHBI
2.3.1 3ausaTis JeKImHOHHOI0 THIIA




ceMecTp

HanMeHnoBanune
TEMBI)

pazaeiia

ConeprkaHue pa3zena (TeMbl)

DopmMa TeKyIero
KOHTpOJIA

OCHOBHEBIC
MTOHATHS M 3aKOHBI
XUMMHU. Kiaccer
HEOPTaHUYECKUX
COCIMHCHUM

Beenenue.

HpeHMCT " 3aJa4u XUMHH OCHOBHEIC TTOHATHS M 3aKOHBI XUMUH.
Pone xumuu B HAaYYHO-TCXHUYCCKOM IIpOorpecce. PasButne xumuu
B MCXKIUCHUIUIMHAPHBIX HAYYHBIX 00J1aCTAX. HpO6J'I€MI>IBKOJ'IOFI/II/I.
Hogrie HalpaBJICHUA COBpeMeHHOﬁ XHMAA M XHUMHUYECKOH
TCXHOJIOTUU . UHTETrpallii U CUHTC3a

€CTCCTBCHHOHAYYHBIX 3HaHuii Knaccer HCOPraHN4YCCKUX
CO@HHHeHHﬁI OKCHJBbI, KMCJIOTBI, OCHOBAaHHWA, COJIH.

VY crHBIIT
orpoc
KP,

JIP

CrpoeHue BeleCcTBa
[lepronuueckuit 3akoH W
HepHoIuyuecKas CUcTeMa
2JIEMEHTOB JA.N.
MenpeneeBa. XuMuueckas
CBSI3b.

BonHoBble cBoOWCTBa 3JEKTPOHOB B aToMe. YpaBHeHuene bpoiiis.
OCHOBBI KBAaHTOBO-MEXAaHHUYECKOM TCOPHHM CTPOCHHUS aToMa.
BonuoBas gynkius. KBaHToBEIC yrcna.

ATtomuslie S, P, d, f - opOuTanu. 3anonHeHne 3MEKTPOHAMHM
aTomHbIX opouTtaneii (AO). IIpasuio [laymu. [IpaBuno XyHnna.
Ilepuonnueckuit 3akon J[.M. MengeneeBa. Ilepuoguueckas
cUcTeMa 3JIeMEeHTOB. [IeproauecKi H3MEHSIOINECS CBOHCTRA
3JIEMEHTOB, MX CBSI3b CO CTPOCHHEM JJICKTPOHHBIX 000JI0YEK
aToMOB. Painychl aTOMOB, SHEPIHs HOHU3AIUH, 3aKOHOMEPHOCTH
B UIBMCHCHHUH 3TUX BCINYUH. HOJ’[O)KGHPIC XUMHUYCCKOI'o 2JICMCHTA
B MEPUOMYECKON CHCTEME KaK €ro TJIaBHEHIIast XapaKTePUCTHKA.
Xumudeckast cBsi3b. [lepekpbiBaHHE aTOMHBIX OpOHTAlIel Kak
ycioBre oOpa3zoBaHus cBs3u. [IoHATHE 0 METO/IE BaNIEHTHBIX
DnekTpooTpuaTeNbHOCTh. CBOMCTBA KOBQJICHTHOM MMOHHOMN
CTPYKTYpa). [Ipencrasicuue 0  mnonuMopduzMe
MexxMoneKyJIsIpHble CUIIbl B3aUMOACHCTBUS.

XuMHUYecKas CBSI3b B KOMIUICKCHBIX COCAMHCHUSAX. THUIIMYHBIC
KOMIIJIEKCO00pa30BaTeNd M JIMTaHbI.

VcTHBIA
orpoc,

OHepreTuka XUMHYECKUX
IIpoLECCOB. XUMHUYECKas
TEepMOANHAMHUKA "
XUMHYECKOE paBHOBECHE.

OHepreTuka  XHUMHYECKMX  peakuuil. TepmoaumHaMuYecKue
cucteMbl. DYHKIMH COCTOSHMA (SHTAIBIHNSA, SHTPONUA, PadoTa)
sHeprus). OHepreTndeckue OS(PQPEKThI XUMHYECKUX PEaKIHH.
[leppoe Hauasl0 TEPMOAMHAMHMKH. OHTaNIbIHMA 00pa30BaHHUS
BellecTBa. 3akoH I'ecca ¥ ero  ucmomp3oBaHHE IS
TEPMOXUMHYECKUX pacyéToB. CTaHIapTHBIE COCTOSIHUS BEILECTBA.
Ilonsatne 006 oHTpOnmmH. Bropoil 3akOH TepPMOIMHAMUKH.
N3zobapHo-n30TepMuuecknii moreHuuan (dHeprusi ['mbOca) kak
KPUTEpUHA M IBWXKYINAs CHIa CaMOIPOU3BOIBHOIO IPOTEKAHUS
MPOLIECCOB B 3aKpbITOM cucteMe. OOpaTHMble M HEOOPATHUMBIE
peakuuu. XuMU4ecKkoe paBHOBecHe. ['OMO- M TIeTepOreHHbIE
paBHoBecus. Koncranra paBHoBecus. [lpunnun Jle-Ilatemnse,
ycinoBue NpUMeHMMOcTH. CMelleHHe paBHOBECHs. Y CIOBHS
(hazoBoOrO paBHOBECHS

Y cTHBIN
Omnpoc

XuMmudeckas
Karamms.

KHMHCTHKA.

CkopocTh XHMHYEcKOH peaknuu. DakTOpbBI, ONPEIENIIONINE
CKOPOCTh pEakIMu. 3aKoH maeicTByrommx wmacc. llopsmok u
MoIeKysIpHOCTh peaknuu. [lpaBuno Baut-I'odpda. Ilomstue 06
SHEPTrysl aKTUBAIMU U aKTHBUPOBAHHOM KOMILIEKCE.
Karanuzatopsl,  KaTamuTHUeCKHE  peakuuu.  ABTOKaTalus3.
DepMeHTAaTUBHBIA KaTanu3. ['OMO- M reTeporeHHbId KaTalus.
Lennsie peakiyn. [TocnenoBarensHple ¥ TapauICIbHBIE PEAKIINH.

Y crHbBIIT
Omnpoc
JIP

PactBopel. Peakuumn B
BOJIHBIX PaCTBOpAX.

JucnepcHsle cucTeMbl MX Kiaccuukanysa. TepMoauHaMHUIecKast
HEYCTOWYMBOCTh TeTepOreHHBIX JIMICTIEP CHBIX CHCTEM.
[ToBepxHOCTHBIE sBIEHUS U aacopOrmsa. CyCHeH3uH U SMYIIbCHH.
Komnonaneie pacTBopbl 1 uX cBoicTBa. 30mu U remu. Koaryssims.
Appo3onm, OBpIMBI, TyMaHBL. ['a30Bble pacTBOpHL. [lapumamsHOE
nmaBienue. 3akoH JlanpToHa. Xummdeckast Teopusi pactBopoB J[.1.
MenzeneeBa. PactBopeHne Kak (M3MKO- XUMHYECKHI Tporiecc.
PactBoprmMocTh BemiecTB. CriocoObI BEIpa)KeHUSI KOHIICHTPALHH.

YcrHbBIIT
Omnpoc
JIP

3akonsl Payms, I'eapu. Ocmoc.




3akon Banat-T'odda.

OcHOBHBIE MONOXKEHUS TEOpHH INEKTPOIUTHYECKOH
muccorpany. CubHbIE U cradble AneKTponuThl. CTeneHb
muccoranii ¥ Qaktopel Ha e€ Bumstomue. KoHcraHTta
JIICCOIMAINN 1 (DaKTOpHI Ha e€ BIHsIomye. 3aKOH pa30aBIeHHS.
[oHsiTHE O TEOPHUM CHIIBHBIX AIEKTPOIUTOB. AKTHBHOCTS,
KO3(PUIMEHT aKTUBHOCTH, HOHHAsSI CHJIa pacTBOpa.

HonHoe mnpomsBenenue Boabl. Bomopomseii mokaszatens (PH).
IToHATHS 0 KUCIOTHO — OCHOBHBIX MHAMKAaTOpax. ['uuponus coneil.
HeoOpatumbrii tupponu3. CremeHb M KOHCTaHTa THIPOJIN3A.
BnmsiHue temneparypbl W pa30aBlieHHS Ha CTENEHb THIPOJIN3a.
Bydepusie pactBopel u  ux  cBoiictBa. [IponsBeneHue
pactBopumoctH (I1P). YcnoBust BeimageHus ocanka

Xumus koMmIuiekcHbIX | Koopaunaimonnass — teopust  Bepuepa.  Jlurangsl.  Tunsl| Y cTHBIH
COEZAMHEHU. KoMmIiekcoB. JleHTaHTtHocTh. Xenatel. Ilpupoma xumudeckux|Ompoc
KommekcooOpa3oBanue | cBsizeif B KOMIUIGKCHBIX — coeMHEHHMsX.  HomeHkmarypa
B PacTBOpax. KOMITJIEKCHBIX COEJMHEHHI. MarHuTHble CBOIICTBAa COEIUHEHUII.
buosnementsl.  buonurangpl.  OOmas  XapakTepUCTHKa
KOOPAMHAIMOHHBIX COSIMHEHNH OMOMETAIIIIOB ¢ OMOJTUTaHJaMH.
OKuCIUTENHHO- OKHUCTUTENBHO-BOCCTAHOBUTEIBHEIE MPOLIECCHI. Bnusiaue | Y cTHbIi
BOCCTaHOBUTEJIHHbIE KHCIIOTHOCTH Cpenbl Ha MPOAYKTHI OKHCIUTEIhHO-| Ompoc
MPOLIECCHI, UX| BOCCTAHOBUTENbHBIX peakuuid. OreHka TepMoanHamuuecko|JIP
3aKOHOMEPHOCTH M UX | BOSMOKHOCTH TMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
poib B OMONIOTMYECKHUX | peaKUWil. DJIEKTPOIHBIA MOTEHIHAN. P HanpspKeHUs] METallIoB.
cucremMax. CraHiapTHBIE OKHCIMTENbHO-BOCCTAHOBUTENIbHBIE IOTEHITHAIBL.
ONEeKTpOXUMUYECKUE lanpBannueckuit 3memeHt. OJIC ranbBaHHYECKOro 3JIEMEHTa.
TPOLIECCHI. ONEeKTpOiIN3 PAacIUlaBOB M BOAHBIX PAcCTBOPOB CONEH.3aKOHBI
®dapanes.
O0630p cBoiicTB aneMeHTOB | Knaccugukanus n pacnpocTpaHEHHOCTh XMMHUYECKUX JIEMEHTOB | Y CTHBIH
1 MX BOXHEHIINX B OpraHm3sMe © OKpyxkatomed cpene. Pomp smemenTtoB-|Ompoc
COEUMHEHUM. OpPraHOI'€HOB U UX COCIMHEHUI B PACTUTEIBLHOM U KUBOTHOM JIP

mupe. MeTtajuibl XHU3HU UX POJb B PACTUTEIBHOM M KMBOTHOM
mupe. Makpo- 1 MUKPO3JIEMEHTBI B CPEJIE U OpPraHU3Me YeI0BeKa.
Bonopon. O mecte Bomopona B Ilepronudeckoii cucreme.
N3oronsl Bonopona. GuznyecKkue 1 XMUMUYECKUE CBONCTBA
Bojopona. CoelMHEHNS BOAOPO/A ¢ METAJUIAMH M HEMETaJUIaMH.
Boma. CtpykTypa u cBoiicTBa Bozbl. Bosa kak pacTBOpHTENb
TI'anorennsl. O6mas xapakreprucTuka. ['amoreHsl Kak OKACIUTENH.
Bonoponusie  u KUCIIOPO/IHBIE KHCIIOTBI raJIOreHoB.
OtTHocHUTeNbHAsE  YCTOWYHMBOCTh  KHCIOPOIHBIX  COEIMHEHHH
rajJoreHoB. buoxummudeckas poJib TajJoreHoB.

Kucsopoa. M3otomsl kucinopona. DIEKTPOHHOE CTPOSHHUE H
CBOHCTBa MOJEKyNbl Kuciopona. Kucmopon m mpupoma. O30H.
OzonnpoBanue, OKCHOB B THAPOKCHABL. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOWCTB OKCHJIOB, THAPOKCHAOB B psiiaX W TPyIMIax.
IIepnoguueckoii cucremsl. [lepokcuapl.

XaabKoreHbl. Ob6mas XapaKTePUCTHKA. Cymb pugpr.
PactBopuMocTs  cynbumoB. BoccraHoBuTenbHas aKTUBHOCTD
cynb¢unos. IlomydeHue, cBOWCTBa U NMPUMEHEHHE OKCHJIOB CEPBHI.
CepHnast 1 cepHuCTast KUCIOTHI. COMOCTaBICHNE CHIIBI KHCIIOTHOCTH
W TIPOYHOCTH CEPHOH M CEpPHUCTON KUCIOT. OKHCIUTEIbHAS
aKTUBHOCTHh CepHON KHCIOThl. Comm cepHOW KMCIOTHL. KBacipl.
Tepmudeckass ~ yCTOMUMBOCTH  cyiabdaTtoB. Pomb cepsl B
OmoMoneKymax.

A3or U ¢ocdop. O6mas xapaxrepuctaka. A3zor. CTpoeHne u
MIPUYMHA OTHOCHTENHbHOW MHEPTHOCTH MOJEKYJbl a30Ta. A30T B
npupone. AmMmuak. PaBHOBecHe B BOJHOM pacTBOPE aMMHaKa.
Kucnoponnsle coeauHeHnst a30Ta. JHEpPreThka IOMYdCHUS W
CBOMCTBA  OKCHZA  a30Ta.  A30TCOAEp)KallMe  KHCIOTHI.




BzaumopneiicTBre a30THOM KUCIOTHI ¢ METAJIAMH K HEMETaJITAMH.
AzotHble ynoOpenus. CBOMCTBA 1 pOJIb XUMHYECKUX CBsI3el a30Ta
B OMOMOJICKYITax.

®dochop. Dochopusie kucHOTHL.  OCHOBHOCTH  (hocHOpPHBIX|
kucnor. ®Pocdarel. PactBopumocts u  Tuapomus  ¢ocdatos.
®dochuns meramios. @ochop B mpupoxae. PochopHbie yroOpeHus.
CBoiicTBa U pOJIb XUMHUYECKHUX CBsi3el Qochopa BOHOMOIEKYIIaX,
VYraepon. Kpemumii. OOmas XapakTepuCTHKa. YTJepona,
Mopmndukanuss cBobongHoro yriepoga. CBs3b CTPYKTYPHI €O
CBOIcTBaMU. YTOJb Kak ajcopOeHT. [TomyueHre u CBOMCTBA OKCHIIOB
yriepona. Monookcun yriepoaa. Kapoonunsr MmetaiioB. J{nokcuy
yTi1 pona. PaBHoBecre B BOJHBIX PacTBOpax JMOKCHIA YIIIEpOJa.
Kap6onatel. KapOoHnaTHoe paBHOBecue B mpupojge. CBoicTBa
XMMHUYECKHX CBsI3eil yriepoaa B OMOMOJIEKyax.

Kpemunit. Xummueckue 1 Gusnueckie CBOHCTBa KPEMHHSL.
Kucnoponnbie coenuaeHus kpeMHust. KpeMHUEBbIE KUCITOTHI.
'Cunukartsl, [ MapomH3 CUITMKATOB.

Ilenounbie MeTaIbl. CpaBHUTEHHAS XapAKTEPUCTHKA IICTIOYHBIX]
METAJUIOB. XapaKTepHCTHKA aTOMOB ¥ HOHOB IIEJIOYHBIX METAJIOB.
OKcHIlbI, TEPOKCHIBI M THAPOKCUABL. [lonydeHwe W CBOKCTBA
coneid. buonoruueckas ponb Hatpus U Kajaus. KanuiiHele yaoOpeHus.
Bepuunii, marnmii. lenounozemenbHbie MeTamibl. OOmas
XapaKTEepUCTHKA DJJEMEHTOB BTOPOM rIpymnmbl. Baxnelnue
coeMHeHHs OepuyUIHs U Maruust. [ uapoini3 coneit Oeprnins MarHus.
[IlenounozemenbHbie MeTawibl. OKCHIBI, TUAPOKCHABI WU COJH
LIETTIOYHO3EMENBbHBIX METaIIOB. Posb coeMHEHNI KabIsl U MarHus
B )KHBOM OpPTaHU3ME.

Xumus d-anemenToB. Ousnyeckue cBOWCTBA, MPOCTHIX BEIIECTB
CrenieHn OKHUCIEHHUS. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB
MPOCTHIX BEIIECTB U COSITMHEHUI NePEeXOIHBIX JIEMEHTOB B NIEPUOIaX
u rpynmax. IlepexonHbie 3JeMeHThl KaKk KOMILIEKCO00pa3oBaTelu,
OcobeHHocTH XMMUH d-3JIEMEHTOB 110 CPABHEHHIO C XUMHEH S, PA
3JIEMEHTOB.

IMogrpynmma  xpoma. OOmas  XapakTepHCTHKa  3JIEMEHTOB
MOATPYIIIBI Xpoma. dusuueckue u
xuMmudeckne cBoiictBa xpoma. Coemuuenmne xpoma (I): oxcwunr,
THIIPOKCHU]I, COIU. XPOMAThI U

nuxpoMathl. OKUCIHUTENbHAS aKTHBHOCTH coenmuenuit xpoma (V1).
Baxneiine coeHeHns: Moo eHa U Bojib(dpama. bruonormdeckas
pob,

I[onrpymma w™apranma. OOmasi XapakTepHUCTHKa 3JIEMEHTOB
noArpynnsl  Maprania. OKCHIBI ¥ THIPOKCHIBI Maprasia.
YCTOWYMBOCTh COECOMHEHUM PA3IMYHOW CTENEHU OKUCJIECHHUSA
MapraHia. MaHraHaTel W TI€pMaHTaHATHL BrnmsHue cpenbl Ha
OKHCIIHTEIbHO-BOCCTAHOBUTEIIFHYIO ~ aKTHBHOCTD  COCIMHEHUH
MapraHua. bruonoruueckast posb COEMHEHMI Maprasua.

OnemeHTHl BocbMOW moarpynmnel. OOmas —XapakTepHCTHKA.
Kenezo. Oxcumel © THAPOKCHABI Keme3a. l[wmpomm3
YCTOMYMBOCTB coneil xkene3a. @epputsl. Deppatel. KomiekcHble]
coennueHns keneza. CoequHeHns KoOajlbTa W HUKEIS.
Buororieckas poits 0-311eMeHTOB ceMeicTBa JKeesa.

2

cemecTp

Beenenne. CtpoeHne
aToMa yriepona.
T'ubpunmzanms. Teopus

XUMHUYCCKOI0 CTPOCHUS.

IIpenmer oprannueckoil XuMuu. Teopust XMMHUYECKOTO CTPOEHUS

A. M. BbyrnepoBa. H3zomepus. CrpoeHne aroma yriepona.
I'ubpunusanys. T'eomerpus OpPTraHUYECKUX MOJIEKYIL
OnekrponHble 3 dekTsl. THIBI peakiuii B OpraHNuecKoil XUMHUH.

Vcrubrit
Omnpoc
JIP

KP




Twurer wactun. Hyxieodwsr u anekrpodmibl. Kucmors u
ocHoBaHus bpéncrena u JIprouca.

Knaccudukamms yrimesomoponos. Homenkmatypa opraHudeckuX|Y CTHBINA
YrneBomopoasl. AJKaHBL: | coenHEHWA. I30Mepus aimkaHOB, MeTOABI JabopatopHoro wu|Ompoc
HOMEHKJIaTypa, CHHTE3, | IMPOMBIIIICHHOTO MOJTy4YEeHHS, MPOLIECCHI nepepadorku|JIP
CBOICTBA, IPUPOHEIE TIPUPOTHOTO YTIIEBOJOPOAHOTO ChIphbs. KpekwHr, pudopMuHr,
HCTOYHHUKH U30MepH3alys. Peakuun paarKaIbHOTO 3aMelIeHus:
3aKOHOMEPHOCTHU U MexaHu3M. ['anoreHankansl. Peakuus Bropua.
YTaeBonoponbl, COmepKAlMX KpaTHbIe CBs3H. [eomerpust H|Y CTHBIN
JJIEKTPOHHOE CTPOEHHE JBOWHBIX M TPOMHBIX cBs3eit. M3omepus|Ompoc
NONOKEHHsT ~ KpaTHOM  CBsi3M, reoMerpuueckas usomepus.|JIP
HomeHnknatypa ankeHOB, alKWHOB, [HEHOB,  COCTaBJICHUE
Ha3BaHUM  TIOJMHEHACHIIICHHBIX  COEIMHEHMH. XHMHYECKHe
Henpenienbasie CBOMCTBa HeTpeeNnbHbIX YIJIEBOIOPO/IOB, peaxuin
yrIeBonopoEL. CTpoeHHe 3J'Ielpr(1(1)HJ‘ILHOF0 U paluKanbHOr0 MPUCOEIUHEHUS M0 IBOIHOI 1
KPATHBIX CRA3EH, PEaKimH TpoitHo# cBs3u. IlpaBuno MapxoBHukoBa. Peakis Kyuepoaa.
PHCOCTHHEHA. IlonydyeHne ankeHOB: NETHIPUPOBAHUE AJIKaHOB, JIeTH/IpaTaLs
ApoMaTiueckie CIMPTOB, Aeruaporajgorenuponanue. Ilpasumno 3aiineBa. Peaximn
VTIIEBOZIOpOIHL CTPOCHEE, OJINTO- U TMOJIUMEpHU3aLUH. §
cBoiicrsa. TToHsTHE Oco0eHHOCTH XUMHYECKNX CBOMCTB OEH30JIa U €ro MPOU3BO/IHBIX.
APOMATHUHOCTH. CtpoeHre OEH30JBHOTO KOJbIA, COMPSDKEHUE, apOMATHYHOCTb.
HomenknaTtypa apeHoB. CriocoObl osyueHust apoMaTHieckux YB.
XUMUYECKHE CBOWCTBA apeHOB. Peakimn 3aeKTPOGHUIBLHOTO
3aMEIICHUS B ApOMAaTUYECKOM sI7ipe, 3aKOHOMEPHOCTH U MEXAHU3M.
BrnusiHue 3amecTuTens Ha mporecce
samerienusi. Opwuentantel | u Il poma. CornacoBaHHas
HEeCOrIacoBaHHAs OPUEHTAIIHSL.
D yHKIMOHAIbHbIE COEJIMHEHUSI. Kucnoponconepxarue| Y cCTHBIN
coenuHeHust. CBOICTBA U 3JIEKTPOHHOE CTPOSHUE aToMa Kuciopoaa| Onpoc
CnupTsl, GeHomnb! 1 U TMIpOKcHiIbHOW rpynnel. Homenknarypa cnuproB. Peakuuu no|JIP
TIPOCTBIE OYUPBL: CUHTE3, | TUAPOKCHIBHOM Tpymme. KUCIOTHOCTL CIUPTOB, €6 3aBUCMMOCTh
CBOWCTBA, HOMEHKNIATYPa, | OT CTPOEHHS YIJIEBOJOPOAHOIO paaukana. MeTonsl MONYy4eHHs
Ouonoruyeckas poiib. CIIUPTOB B IIPOMBIIUICHHOCTH U B Ja0OpaTOpuH.
[MpocTteie 3¢dupkl: cTpoeHHe, HOMEHKIATYPa, CIIOCOObI OJTyYeHHUs
1 XMMHUYECKUE CBOMCTBA.
Kap6onunsHsie Ctpoenue KapOOHWIHHOM TPYTIIIBL. Homenxkmnarypa| Y cTHBIH
COEAMHEHHMS: aNbAeTUIbl, | KapOOHWIBHBIX COSIUHEHUH. AJBIEruAbl, KeTOHBL: ocodeHHocTu|Ompoc
KETOHBI, KApOOHOBBIE CTPOECHMS U CBSI3aHHBIE C HUMU pa3iuuus B cBoWcTBax. Peakuun|JIP
KHCIIOTBI ¥ UX OKHCIIeHHs U BoccTaHoBieHusa. HykineodunsHoe npucoenunenune:| KP
TIPOM3BOJHEIE. peakuuu €  KUCIOPOIHBIMM, Aa30THBIMH M YIJIEPOJHBIMH
VYrneBonsl. CtpoeHue, Hykneopmwiamu. OcnoBanus ludda. Peakumu anpaombHO-
Kiaccudukarmst, GusrKo- | KPOTOHOBOH KoHIeHcanuu. CTpOeHHE U CBOHCTBA KapOOHOBBIX
XMMHYECKHE CBOMCTBA. KHCIIOT U ux coned. [Ipon3BopHBIE KHCIOT: CIOXHBIE 3(UPHI ,
OnTuyeckast H30MepHs. AHTUIPUABL, XJIOPAHTUAPHUIBI M aMH[bI, NTOTYYCHHE U CBOWCTBA.
Crnoxuo3upHast koHneHcanus Kisifsena.
CtpoeHne yriaeBonoB, CrocoOsl ux Kiaccupukammu. OyHKIUU B
JKUBBIX OpTraHM3Max. XWMHYECKHE CBOWCTBA MOHOCaXapHOB,
onTHyeckas wn3zoMepus. Jlucaxapuubl: BOCCTaHABIMBAIONINE |
HEBOCCTaHABJIMBAIOIINE  caxapa, pEakOuh  OKHCICHHS U
pacmenenus. [lomicaxapuapl: Kraccuukanmys, (yHKIIAH.
T'mpponus kpaxmana.
AMWHBI, aMUHOKHCIIOTBI, | DJIEKTPOHHOE CTpoeHHe aroMa a3zora. OCHOBHOCTH aMHHOB,| Y CTHBIN
TIeNTH/IBI, OENKH. BIMSHHE Ha HEE CTPOCHUS YINIEBOJAOPOXHOro pammukana.Ompoc
Ctpoenue, CBOHCTBA 1 CompspkeHne B apoMaTWdeckux amuHax. HyxmeodumnsHOCTH| JIP

¢GhyHKINN.

aMHHOB, AJKWIMPOBAaHWE W aIMJIMPOBAaHWE IO aTOMy a30Ta.
Homenknarypa aMMHOB. AMHMHOKHUCIIOTBI: CTPOEHHUE, CBOWCTBA M|
HOMEHKJaTypa. AMQOTEpHOCTh aMUHOKHCIOTHI B pPacTBOpax.
Meronpl monydeHHsi aMHHOKWCHOT: peakims  Lltpekkepa-

SGHI/IHCKOFO, MCETO Fa6pn3n>1. CTpOCHI/IC INECOTHI0B H OCIIKOB.




HCHTI/II[HEISI cBs13b. CBOMCTBA GGHKOB, Ka4uCCTBCHHBIC PCAKIIUU:
KCaHTONIPOTCHUHOBAs, 6I/IypeTOBa$[. q)yHKIII/II/I OCIIKOB B YKHBEIX
OopraHmu3smax. CDepMeHTLI.

ceMecTp

HaumenoBanue paznena

Coneprkanue pasjena

dopma
TEKYIIEro
KOHTpPOJIA

XUMHUYECKOE PAaBHOBECHE.

KoHcTanTs! XUMHUECKOro

paBHoBecus. [Tpunnmn Jle-
MaTense.

Xumuueckoe paBHOBecue. KOHCTaHTBI XMMHMYECKOTO pPaBHOBECHSI.
BolpakeHue Jyisi KOHCTaHT paBHOBECHSl B cCllyyae TIOMO- U
TeTepOreHHBIX PaBHOBECHH. 3akoH AelcTByroIMMX Macc. CMmeleHue
xumudeckoro paBHoBecus. [Ipuniun Jle-Illatense. Biusnue
TEMIIEPATYphI, JaBICHUS U KOHIIEHTPAIIMH PEareHTOB Ha XUMUYECKOE
paBHOBECHE.

ITnceMeHHBIH
ornpoc

IIporonutnueckas Teopus.
BydepHbie pacTBopbI.

OOme cBeaeHuss O pacTBopax. PactBopuMmocTh. BojHble u
HEBOJIHBIE ~PACTBOpPHUTENM. XHMHUUecKas (TWApaTHas) TeopHs
PacTBOpOB JI.M.Menneneena. Tunpartsl, COJIbBATHI,
KpHCTauloruaparsl. VIOHHOE COCTOSIHME JJIEMEHTOB B PacTBOpax.
CpoiictBa Bombsl Kak pactBoputens. CrocoObl  BBIpayKeHUS
KOHIEHTpPAIU pacTBOpoB. CHIIbHBIE U CIIA0bIE AIIEKTPOIUTHI. 3aKOH
pasbaenenns OcBanbaa. Kommouansie pactBopbl. KomoumHoe
COCTOSIHMEC B TIIPUPOJAHBIX CHUCTEMax. A3p030HI)HI)Ie 3arpsA3HCHUA
okpykarorieit cpensl. [Iporonuruueckas reopus (teopust bpencrena-
Jloypu). PaBHOBecHe B cucreme KHCIOTa — CONPSKEHHOEOCHOBAHNE
u PaCTBOPUTEIIb. Koncranra KHUCJIIOTHOCTH nu OCHOBHOCTH.
KucnorHele ¥ OCHOBHBIE CBoOiicTBa pacTBopuTeneid. KoHcraHTa
aBTONpOTONIN3a. BonoponaHelil mokaszarens. BnusHue npuponsl
pacTBOpHUTEINSI HA CHITY KUCIIOTBI M OCHOBaHUs. BydepHbie pacTBopsl
U ux cBoiictBa. Pacuer pH OydepHbIX pacTBOpPOB.

bydepnast emkoctb. Tumbl OydepHbIX cHCTEM, MX Ha3Ha4YCHHE B
aHaJIn3e.

ITuceMeHHbBIH
orpoc

Peaknunu
KOMILIEKCOOOpa30BaHUA U
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJbHBIE
peaxuum.

Kraccudukanms KOMIUIEKCHBIX cOoelMHEeHUil. PaBHOBecust peakiuii
KoMIuiekcooOpa3oBanus. CTynmeH4aTOeKOMILIEKCOOOpa3OBaHHUE.
KoncTanThl ycToHunBOCTH (CTyneH4Yatbie u ooue). OCHOBHBIE
THUIBl COEAMHEHUH, 00pa3yeMbIX C Y4acTHEM OpPraHMYEeCKHX
peareHTOB. Xenatsl, BHYTPHKOMIIJIEKCHBIE COEIMHEHUSL.
OKHCIUTENTbHO-BOCCTAHOBUTENBHBI ~ MOTEHIIHAI. VYpaBHEeHHE
Hepucra. CranpaptHbiii 1 GopmanbHbiii ioTeHnuanbsl. CBsi3b
KOHCTaHTHl PaBHOBECHSI CO CTAHIAPTHBIMHU M (HOPMaJbHBIMU
noTeHuazaMu. HampaBieHne OKHCIUTENbHO-BOCCTAHOBUTEIHHON
peaxuun. PakTOpHI, BIMAIOIINE HA HANIPABIEHUE OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX  peakmmii  (PH,  kommrekcoobpazoBanue,
00pa3oBaHIE MaJIOPACTBOPUMBIX COCTUHEHHI).

IInceMeHHBIN
orpoc

[Ipobootdop.
MeTtponoruyeckrie OCHOBBI
XMMHYECKOTO aHAIHM3a

IIpencraBurensHOCTE MPOOBI; MPoba M OOBEKT aHaimm3a, mpoda u
Metox aHanmu3a. OToop Mpod roOMOreHHOT0 U TETEPOreHHOTO COCTABA.
Croco0Osl  TONMydeHHs CcpeaHed MpoObl TBEpABIX, JKUIKAX U
ra3000pa3HbBIX BEIIECTB; YCTPOHCTBA U MPHEMBI, UCIIOIb3YEMbIE IPH
9TOM; TMepBHYHAs o00paboTka W XpaHeHHWE Npo0; MO3HUPYIOIIHE
ycrpoiicta. [lotepn m 3arps3HeHHs Tpu 1mpodooTOope. XpaHeHHe
mpoObl.  OCHOBHBIE CIIOCOOBI  TiepeBoma TMpoObl B (opmy,
HEOoOXOIUMYI0 ISl JaHHOTO BuAa aHamm3a. CrmocoOBl OICHKH
MIPaBWIBHOCTH: HCIIONB30BAaHUE CTaHOAPTHBIX OOpa3lOB, METOX
J100aBOK, METOJl BAPbUPOBAHMUS HABECOK, COIIOCTABIICHHE C APYTUMH
METOJAMH. Knaccnduxarms MOrPEIHOCTEN aHaIu3a.
CucremaTnueckue W ChydaiiHele morpemHocTH. [lorpemHocT
OTAENBHBIX  CTaauWil  XuMmudeckoro  aHaimmza.  OCHOBHBIE
XapaKTEPUCTUKI Merona aHaJm3a: MPaBHIBHOCTD u
BOCIIPOM3BOJIMMOCTE, KOI((HIIMEHT UYyBCTBHUTEIHHOCTH, TIpeaes

IIncpMenHBIH
orpoc




OOHapy)KeHHs, HIDKHSISI ¥ BEpXHSAS TPaHMIBI  ONpPENENsieMbIX
coxepxanuii. CraTuctuueckas o0paboTKa pe3yIbTaToB N3MEPEHUH.
3aKOH HOPMAaJILHOTO PACIpeNieNieHNs] CIyJaiHbIX OMMOOK, t-
pacnpenenenus. CpenHee, aucnepcus, CTaHAapTHOE OTKJIOHEHUE.

Tutpumerpuyeckuii aHaIus.

CymHoCcTh TUTPUMETpHHU. TpeOoBaHus, MPENbIBIIEMbIE KPECAKIIUSIM
B TUTPUMETPUUYECKOM aHanu3e. [lepBiYHbIC CTaHOAPTHI, TPEOOBAHMS,
npeabsBisieMble K HUM. DukcaHanbl. BropuuHbie

craugaptel. Kpusble TtuTpoBaHus. CKadok THTpOBaHWs. ToOdka
9KBHBAJICHTHOCTH M KOHEYHAs TOYKAa TUTPOBaHUA. V3meputenbHas
nocyna. Berumcnenuss B TUTpUMeETpHYecKoM aHaimse. KpuBbie
TUTPOBaHUS. TUTPOBaHWE CHILHOW KHUCIIOTHI CHJIBHBIM OCHOBaHHEM
(nmm HaoOopoT); crabol KUCIIOTHI CHIIBHBIM OCHOBaHWEM; cIaboro
OCHOBaHHUSI CHJIBHOW KHUCIOTOH. DakTopbl, BIMSIONIME Ha CKa4yOK
TUTPOBAHUS (BIWSIHHE BENWYMHBI KOHCTAHT KHUCJIOTHOCTH HJIH
OCHOBHOCTH, KOHIICHTPAIIMX KUCIIOT WJIM OCHOBAHHH, TEMIIEPATYPHI
MOHHOH cuitbl). CriocoObl OOHApyKEHUS! TOUKM SKBUBAJICHTHOCTH.
KucnorHo-ocHOBHBIE WHIIUKATOPHI. Wnrepran nepexoza
uHaUKaTtopa. Bpeibop wuHamkatopa. KoMmIulekcoHOMeTpHUYecKoe
TUTpOBaHWEe. MeTaJUIOXpOMHBIE HMHAMKATOPBL.  OKHCIHUTENBHO-
BOCCTaHOBUTEIBHOE  THTpOBaHWe.  KpHBBIE  OKHCIUTEIBHO-
BOCCTAHOBUTCIIBHOI'O THUTPOBAaHUA. CHOCOGI)I ONpCaACICHNUA TOYKHU
skBUBaNieHTHOCTHU. [lepmanranaromerpus. Mogomerpus.

IInceMeHHBIH
orpoc

[ToTeHumomerpruyeckue
METO/bl aHAJIU3a

Do6mas XapaKTepUCTUKA AIEKTPOXUMHUIECKIX METOJIOB.
Krnaccudukanms AIIEKTPOXUMHYECKHX METO/IOB.
OnexTpoxuMudeckas enb (sueiiku). VHINKATOPHBIM 3MeKTpon U
aneKkTpon cpaBHeHusa. Ilpsmas mnoreHumomerpus. M3mepenue
noreHnuaina. OOpaTtuMble W HeoOpaTUMble  OKHCIHMTENIBHO-
BOCCTaHOBUTENBHBIE  CHCTEMbL.  VIHIMKATOpPHBIE  DIIEKTPOIBI.
Honomerpus. Knaccupukanys HOHOCENIEKTHBHBIX —3IIEKTPOIOB.
CrexinsiHHBIC 3MEKTPOJIBI. Meramnudeckue JIEKTPOIBI.
KoadpduumenT cenekTuBHOCTH, BpeMs oTkinka. Mlonomerpus u pH-
METpusl, UX MpaKkTHUYecKoe MNpuMeHeHue. lloTeHimomMeTrpuueckoe
TUTPOBAHHUE.

[TuceMeHHBIN
onpoc

CIieKTpOCKOITUYECKHe
METOABI aHAJIN3a.

CHexkTp  BJIEKTPOMAarHUTHOIO  W3JIYY4€HHs, €ro  OCHOBHBIE
XapaKTEPUCTUKH U CIIOCOOBI MX BBIPAXKEHUS (JUIMHA BOJIHBI, YaCTOTA,
BOJTHOBOE YHCJIO, MOTOK H3JIy4CHUs, MHTCHCHUBHOCTD).

VYnerpaduoneroBas, BuauMas U MH(ppaKpacHas oONaCTH CHEKTpa.
Krnaccndukanus crieKTpockonnueckux MeTogoB. CIIEeKTPhI MOJIEKYII.
IIpencraBneHue NONHON YHEPTUU MOJIEKYJ KAK CYMMBI3JIEKTPOHHOM,
KomeOaTenbHOM M BpamatenbHoil. OCOOSHHOCTH MOJNEKYISPHBIX
CHEKTPOB. AOCOpOIMOHHAS cHeKTpockonusi B Y®- U BHUIAMMOM
obnactsix cnekrpa (cmektpodoromerpus). CyIIHOCTH MeToAaA.
3aKOHBI MOTJIOMIEHHS JIEKTPOMArHUTHOTO M3ITy4EHHSI X CTIOCOOBI UX
BeIpakeHHs. 3akoH byrepa-JlambGepra-bepa, ero maremaTtnieckoe
BbIp@XEHHE.  BenmumHbI,  XapakTepu3yloliue  IOIVIOLICHHE.
Momsipabiii kod¢punueHT morinomenns. OnTudeckas IUIOTHOCTE.
Bri6op ycnmoBuii m3MepeHus MOrIomeHus (A, pacTBOp CpaBHEHUS) U
TIOCTPOCHIS TPaLynpOBOUHOro rpaduka. CrekTpodhoToMeTpuIecKuii
MeTon aHanu3a. CrocoObl ONMpeneNeHUs] KOHIEHTpAIWi BELIECTB.
DOTOAIIEKTPOKOIOPUMETPEl U CIIeKTpodoToMeTphl. [IpumeneHne

CHEKTPO(HOTOMETPHH.

IInceMeHHBIN
orpoc




2.3.2 JlabopaTopHble padoThI

No HaunmenoBanue pasacia TemMmaTuka 3aHSITUN CDopMa TCKyUICTO
(cemMuHapOB) KOHTPOJIS
1 2 3 4
1 cemecTp

1./ OcHOBHbIE TIOHSATHS W 3aKOHBI | TexHHKa 0€30MacHOCTH MpU paboTe BXUMUYECKOW | Y CTHBIH omnpoc,
XUMHH. Knaccel taboparopun . Oryer no JIP,KP
HeopraHudeckux coepunenuii | laboparopHas pabora Nel:

«OCHOBHBI€ KJTaCChI HEOPTaHUIECKUX
COEAMHEHUI»

2. | Xumuaeckas kuHeTrka. Katamms.  [JlaGopaTopHast paGota Ne2 VYerHblit ompoc,
«XuMuueckasi KHHETHKa. XUMHUYECKOoe Ortuer o JIP
paBHOBECHE)

3 | PactBopsl. Peaxiiu B BogHBIX JlabopaTopHast padota Ne3 VYcTHBIi ompoc,

pactBopax «DTEKTPONUTHYECKAs TUCCOIUALINS. Ortuer o JIP, KP
Bydepnsie pactBopb», «I'unponusconeii. PHy.

4 | OxucnuTenbHo- JlabopaTopHas pabota N4, VYerHblit ompoc,
BOCCTAHOBHUTENbHBIE TPOIECChl,  (OKHCINUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUHL. Ortuer no JIP
ux 3akoHOMepHOCTH M uX ponb |CocraBneHue ypaBHeHuit OBP: a) meron
B OHMOJIOTMYECKUX CHCTEMax. AJIEKTPOHHOr0 Oananca; 0) METo| AIEKTPOHHO-
DJIeKTPOXMMHUYECKHE  IPOLIECCHI. | HOHHOTO OajiaHca

5 |O030p CBOWCTB 3IEMEHTOB U HX JlabopaTopHast pabota Ne5: VYcTHBIH ompoc,
B)KHEUIIINX COEIMHEHNI «CBo¥iCTBa METAJUIOB U HEMETAJUIOBY Ortuer o JIP

2 ceMecTp

1 Bsenenune. CtpoeHue atoma JlabopartopHas pabora Nel. KauecTBeHHbII anamu3 | Y CTHBIN OIpoc,
yraepoza. ['mbpunmsanust. Teopust | opraHMUecKKX BELIECTB. Ortuer no JIP
XMMHUUYECKOTO CTPOCHHSI.

2 |YrneBomopoabl. AJTKaHBI: JlabopatopHas pa6ota Ne2. [Toydenue u cBolicTBa | Y CTHBIN OIpOC,
HOMEHKJIATYpa, CHHTE3, CBOMCTBA, | YIJIIEBOAOPOIOB. Oruer no JIP
PUPOHbIC HCTOYHUKH.

HernpenenbHble yrieBo10pOAbI.
CTpoeHne KpaTHBIX CBA3EH,
[peaKLUK MPUCOETUHEHMS.
ApomaTiyeckue yrieBoAa0poIbl.
Crpoenue, coiictBa. [lonsTie
ApOMATHYHOCTH.

3 |Cromptsl, dheHomb! 1 ipocTsie 3dupsl: | JJabopaTopHas padota Ne3. Kucnopojaconepxamue | Y CTHBIH onpoc,
CHUHTE3, CBOMCTBA, HOMEHKIIATYpa, COCTMHEHUS. Oruer no JIP
OuoormyecKast pojb.

KapOoHuIbHBIE COeTMTHEHUS:
QJIbJETUbI, KETOHBI, KApOOHOBBIE
KHCIIOTHI M X MPOU3BO/IHBIE.

4 |AMWHBI, aMIHOKHCIIOTHL, menTusl, | Jlabopatopras pabora Ned. Azotcomeprkarmue VYernslii onpoc,
6enku. CTpoeHue, CBOHCTBA U COCAMHEHMSL. Ortuer no JIP
(G yHKINH.

5 JlaGopatopnas padota Ne5. YrieBozp! YerHSIi ompoc,
YrneBoasl. CTpoeHue, Ortuer o JIP
Kaccuukanus, Gu3uKo-

XUMHAYEcKHe cBoHcTBa. OnTHIecKas
n30Mepusl.
3 cemecTp

1 CranmapTr3anys pacTBOpa THAPOKCHIA HATPHSL. Oryer 1o JIP
Omnpenenenne Macchl A30THOM KHCITOTHI

TuTpuMeTpHUECKU aHATTU3

MaTtemaTtudeckas 00paboTKa pe3yabTaToB

OKCIICPUMCHTA.




1 2 3 4
2 CranzpapTu3anus pacTBopa nepManrasara kanus. |Oruer o JIP
Omnpenenenne conepxanust xene3a(Il) meronom
OKHCIINTEIHHO-BOCCTAHOBUTEIBHOT'O THTPOBAHHUSL.
3 Omnpenenenne o0MIeH )KECTKOCTH BOIBI MeToAoM | Otuer mo JIP
KOMIUIEKCOHOMETPHIECKOT0 TUTPOBAHHSI.
4 Onpenenexnue pH pactBopoB. Otuer o JIP
OTEHIIHOMETPUYECKHE METOJIBI
AHAT3A [loTeHuuoMeTpuUeCKOe  ONpEJeNeHHe  HUTPAT-
VOHOB B NPUPOJIHBIX BOJIAX.
5 |CnexTpocKOnuYecKre METObI CrnektpodoTomeTrpuieckoe omnpezaeneHne HUTput- |Otder o JIP
aHaJIH3a. VMOHOB B IPUPOAHBIX BOJAX.

3amura nabopatopHoit padotel (JIP), BemonHeHne kypcoBoro mpoekra (KII), kypcoBoi
pabotel (KP), pacuernHo-rpadmueckoro 3amanusi (PI'3), mamucanme pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T) u T.1.

[Ipy w3ydeHWHW IUCIUIUIMHBI TIPUMEHSETCS OJIICKTPOHHOE OOYYCHHE, IWCTAHIIMOHHBIC
obOpazoBatenbHbIe TexHOoJoTuU B cooTBeTcTBHM ¢ DI'OC BO.

2.3.3 [IpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB)
Kypcosast paboTa He npeaycMoTpeHa y4eOHbIM TIaHOM

2.4. TlepeveHb y4eOHO-METOANYECKOTO 00ecedeHHs JIsl CAMOCTOATEIbHOH PadoThI
00y4aromuxcd 1o JUCUMIJINHE (MOYJII0)

Hepe‘leHb y‘{e6HO-MCTO}IH‘{eCKOFO obecneueHuns JHUCHUIIIIMHBI I10 BBITIOJTHCHHUIO

pemeHne 3agaq

No Bun CPC N
CaMOCTOSITENILHOM PabOThI
1 [Odopmnenne Axwmeros, H. C. JlabopaTopHble 1 CEMHHAPCKUE 3aHATHSA 110 O0LIEH U HEOPraHUYECKOM XUMHUH :
71a60paTOPHBIX yaebnoe mocobue / H. C. Axmeros, M. K. Asuzosa, JI. U. Bagpiruna. — 6-¢ u3 ., crep. —
pabor Cankr-IlerepOypr : Jlanb, 2022. — 368 c¢. — ISBN 978-5-8114-1716-2. — Tekcr :
ANEeKTPOHHBIH // JlaHb : 371ekTpoHHO-OnbroTeunas cucrema. — URL:
https://e.lanbook.com/book/211658
I'pannbepr, 1. U. Oprannyeckas xumus. [Ipakruueckre paboThl U CEMUHAPCKUE 3aHSITHS
yaebnoe mocobue / Y. U. I'paunbepr, H. JI. Ham. — 7-¢ mu3n., crep. — Cankt-IletepOypr :
Jlansb, 2022. — 360 c. — ISBN 978-5-8114-3902-7. — Tekct : anekTpoHHsIii // Jlans :
9IIEKTpOHHO-OnOoTeunas cucrema. — URL: https://e.lanbook.com/book/206726
2 |[Camocrosirenbroe |1. Eropos, B. B. O6rmast xumus : yae6uuk st By3oe / B. B. EropoB. — 2-e u3., crep.
H3ydeHue — Cankr-Tlerepoypr : Jlanp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekcr :
Teopernueckoro |MEKTpOHHbIH /[ Jlawb  ©  ONEKTPOHHO-OMONMOTEYHAs — CHCTeMa. URL:
MaTepuana https://e.lanbook.com/book/153684.
2. UynpeiauHa, [I.A. AHanutuueckass xumusi: yded. nocooue / JI.A.Uynpeiauna, JLU.
[Mune. — M-Bo oOpazoBanmsa u Hayku Poc.@enepanmn, Kybanckuii roc.yH-T. — KpacHomap:
Kybanckuii rocynapcrBennsiii ynusepcutet, 2018. - 108c.
3 [Camocrosrenbroe |bimaoB, JI. H. CO0pHMK 32124 1 ynpakHeHUH 1o obuteit xumuw / J1. H. brmnos, U. J1.

[epdwunosa, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 204 c.
— ISBN 978-5-507-45991-9. — TekcT : anekTpoHHbIH // JIaHb : AneKTpOHHO-OHOINOTe HAS
cucrema. — URL.: https://e.lanbook.com/book/292946

TToaroroBka x

TEKyIeMy
KOHTPOITIO

Meronuueckue peKkOMEHJAUKN K OpraHU3allK ayJUTOPHON U BHEAYAUTOPHOMN
(camocCTOSITENTBHOM) pabOTHI CTYAEHTOB: MeTommdeckue ykasanwus / coct. T.I1. CToposkeHKo,

I.B. Iouunok, A.B. becriasios, H.B. Jlo3a - Kpacuonap: Kyb6anckuii roc.yu-t, 2018, 89c.



https://e.lanbook.com/book/211658
https://e.lanbook.com/book/206726
https://e.lanbook.com/book/153684

Y4eOHO-MeTOANYECKUE MaTePUaIIbI JIs1 CAMOCTOSATENILHON paboThl 00yJaromuxcs U3 4ucia
WHBAJIUJIOB M JIMI] C OTPAaHMYCHHBIMU BO3MOXHOCTSMHU 370poBbsi (OB3) mpepocraBisioTcss B
¢dopmax, alanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3710POBbS M BOCIIPHATHS HHPOPMALIUH:

JUist U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [I€YaTHOU (OpPME YBEITMUYCHHBIM MIPHPTOM,

— B (popMe PIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapyIIeHUsIMU CITyXa:

— B meyaTHoi hopme,

— B (hopMe AIIeKTPOHHOTO JTOKyMEHTA.

JUiist U1y ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEILHOTO arIapara:

— B meyaTHou hopme,

— B (popMe IIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TTepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

3. Oopa3oBaTejbHbIe TEXHOJIOTHMHU, IPUMEHsIeMbl€e TPH OCBOEHUH TUCIUTLINHBI
(MoayJis1)

B cBsa3u ¢ tpeboBanusmMu ®I'OC BO no nanpasnenuto noarotosku 06.03.01-buosorus
peanu3arysi KOMIIETEHTHOCTHOTO T0/IX0/1a TIPETyCMaTPpUBaeM ITUPOKOE UCIIOIB30BaHNE B y4eOHOM
nporecce akTUBHBIX U MHTEPAKTHBHBIX (POPM MpoBeAeHUs 3aHATHH. TEeXHOIOTHS HHTEPAKTHBHOTO
00y4eHHs 3aKITF0UAeTCsS B TOM, YTO Ha MPOTSHKEHUH BCEro ydeOHOTO BPEMEHH MPOUCXOAUT OOMEH
MHEHHSIMH, BBICITYIIMBAIOTCS W OOCYKITAIOTCS pa3Hble TOYKH 3pPEHUs CTyIAeHTOB. OpraHu3amnus
M3YyYeHHs MaTepuaia Kypca OCYIIECTBISETCS Ha OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO MOAX0Ja U
pPEeKOMEHJAMi  TMOATamHOTO  (OpMUpPOBaHUS  YMCTBEHHBIX  JeHcTBHM.  JIeKIMM  HOCHAT
MOTHBAI[MOHHO-TI03HABATEIbHBIN XapaKTep.

Jlnst moBeimieHuss 3G@GEKTUBHOCTH y4eOHOTO TMpOIecca WCIOJB3YIOTCS  CIICTYIOIIHE

o0Opa3oBaTelibHbIe TEXHOJOTUHU: HH(POPMAIIHOHHO-PA3BUBAIOIINE TEXHOJIOTHH, HAallpaBJICHHbIE HA
(dhopMHpOBaHMS CUCTEMBI 3HAHUI, 3alIOMHUHAHUS U CBOOOIHOE onepupoBaHue uMu. Mcnomib3yercs
METOJ NpOOJIEMHOTO U3JIOKEHUs MaTepuaia, CaMOCTOSTENbHOE HW3Yy4YeHHE Marepuaia,
MIPUMEHEHHE HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUH AJISi CAMOCTOSITENIbHOTO MOMOJHEHHUS 3HAHUI.
[IpoGnemuast eK1Ks HAYMHAETCS C BOIIPOCOB, C IIOCTAHOBKHU MPOOIEMBI, KOTOPYIO B X0J1€
W3JI0’KEHUS MaTepuaia Heo0xoauMo pemuThb. [IpobieMHbie BOPOCH! OTIIMYAIOTCS OT HE
MpOOJIEeMHBIX TEM, YTO CKpbITas B HUX Ipobiiema TpeOyeT He OJHOTUITHOTO PEIICHHUs, TO €CTb,
TOTOBOM CXeMbI PEIIEHUs B MPOIIJIOM OTIBITE HET.

Jlexiuu-auanoru ¥ npooOIeMHbIe JIEKIH MO3BOJISIOT BKIIOYATh HHTEPAKTUBHBIE 3JIEMEHTHI
B IIPOLIECC MPENOJaBaHusl, CIIOCOOCTBYIOT MPHUOOPETEHUIO HE TOJIBKO 3HAHUM MO TeMe JEKIUH, HO
Y HaBBIKOB HCCIIEI0BATEIbCKON U aHATUTUYECKOH A TETbHOCTH.

Jlekuu B ¢opme TMpe3eHTAlMd C UCMHOJIb30BaHHEM MYJIbTUMEIUWHON ammaparypsl
obecrieunBarOT 0oJiee BBHICOKUN YPOBEHb MOHMMAHUS CIOXKHBIX CTPYKTYp, CXE€M B3aMMOCBS3EH
OTJENIbHBIX 3JIEMEHTOB.

OOpas3oBarenbHble  TEXHOJOTMH:  METOJ  NpOOJEMHOr0  M3JIOKEHHUs — MaTepHaa,
CaMOCTOSITEJIbHOE YTEHHE CTYAEHTaMHM Y4eOHO-METOJUUYECKOW M CIPABOYHOM JUTepaTyphl |
nocuenyomeil cBoOOJHOW JUCKYCCHMH IO OCBOGHHOMY MMM Matepuany. Mcnoib3oBaHue,
WJUTIOCTPATUBHBIX BUJIEOMATEPHUATIOB C TIOMOIIBIO MYIbTUMEAUIHOTO 000pyA0BaHUs. TEeXHOIOTHH
JMYHOCTHO-OPUEHTUPOBAHHOTO  OOYy4eHHUs,  IO3BOJIAIONIME  CO3[aBaTh  MHAMBUAYaJIbHbBIE
o0Opa3oBaTesibHbIe TEXHOJIOTHH.

Ilepeunciennble 00pazoBaTeNbHbIE TEXHOJIOTHH PEATU3YIOTCS:



- IpM YTEHUU JIEKIMM C HCIOJIb30BAHUEM MYJIbTUMEAUMHBIX IpPE3EHTAUUul |
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA;

- TIpY TMAJIOTOBOM (hopMe MpoBeACHUS JEKIIMOHHBIX 3aHATHN C TIOCTAHOBKOW M PELICHUEM
pOOJIEMHBIX U CUTYAaIIMOHHBIX 33/1aHUH;

- TpU TPOBEIEHHH Ja0OPATOPHBIX PabOT BKIIOYAIOMIMX TIIYOOKYI0 CaMOCTOSITEIbHYIO
npopabOTKy TEOPETHYECKOTO MaTepualia, U3yYeHWe METOJWKU TMPOBEACHUS paboTHl U
IUTAaHUPOBAHUS SKCIIEPUMEHTA.

Jlemoncmpayuonnvlil  Xumudeckuil dKcnepumenm OTHOCUTCS K CIIOBECHO-HAIJITHBIM
MeTOo1aM 00y4EHUS 1 MTO3BOJIAET MPETo1aBaTelto cHOpMUPOBATh HHTEPEC K IPEAMETY Y CTYJICHTOB,
0Oy4HTb MX BBITIOJHSTH ONPE/ICIICHHBIE ONIEPALIMH C BEIIECTBOM, IIPUEMaM TEXHUKH J1a00paTOPHOTO
skcniepuMeHnTa. OCHOBHBIE TPeOOBaHUS, NMPEABABISEMbIE K IEMOHCTPALMOHHOMY 3KCIEPUMEHTY:
HarJIiJHOCTh; MPOCTOTa; 0€30MaCHOCTh; HA/IEKHOCTh; HEOOX0IUMOCTh OOBSICHEHUS SIKCIIEPUMEHTA.

1Ipu nposedenuu nabopamopHulx 3aHsAMUL HEOOXOIUMO CO3/1aTh YCIOBHUS 1151 MAKCUMAaJIbHO
CaMOCTOSITEJILHOTO BBIMOJHEHUS CTyJEHTaMM JlabopaTopHBIX pabot. [loaromy mpu mpoBeneHHH
71a00PaTOPHOTO 3aHATHS PEKOMEHTyeTCs:

1. IIpoBenenue s3xcnpecc onpoca (B yCTHON WM NUCbMEHHON (HOpPME) MO TEOPETUUECKOMY
MaTepuasy, He0OX0IMMOMY JUIsl BBITIOJTHEHUS paboThl (C OLIEHKOM).

2. TlpoBepka IIaHOB BBHITIOTHEHUS JTA0OPATOPHBIX Pa0OT, MOATOTOBICHHBIX CTYACHTOM B PaMKax
CaMOCTOSITENIbHOM pabOTHI.

3. Ormenka paboOTHI CTyIEHTA B JIAOOPATOPUH U TIOTYICHHBIX UM PE3YJIBTaTOB (C OIIEHKOM).

4. TIpoBepka 0T4€Ta O BBHITIOJTHEHHOU JTaO0OpaTOPHO paboTe (C OLIEHKOM).

JlaGopaTtopHbie 3aHATHS (PaOOTHI) MPOBOIATCS MOCIIE U3YUEHUS OTIPEICIICHHOTO pa3/ena.

B mponiecce mpoBeAeHUS JEKIIMOHHBIX 3aHATHH W JIa0OPATOPHBIX PAbOT MPaKTUKYETCS
IIMPOKOE HCIHOJIb30BAaHUE COBPEMEHHBIX TEXHUYECKUX CpEeACTB (MPOEKTOPbI, HNHTEPAKTUBHBIC
nocku, Muateprer). C ucnons3oBanueM MHTepHETa OCYIMIECTBIAETCS TOCTYN K 0a3aM JTaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U MIOMCKOBBIM CHCTEMAaM.

AnantuBHble 00pa30BaTENbHBIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YYECHUH AUCLUILTUHBI —
Ul JIMIl C OrpPaHUYEHHBIMM BO3MOXKHOCTSIMH  3JI0POBbSl MPEAYCMOTpPEHA OpraHu3alus
KOHCYJBTAIMN C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4.0ueHOYHbIE CPeNCTBA JJIsl TEKYIIero KOHTPOJISI yCIeBAEeMOCTH U NMPOMEKYTOYHOM
aTTecTaluu

OneHouHble CcpelcTBa MpelHa3HA4YeHbl MJIi KOHTPOJISI U OLIEHKH 00pa3oBaTelIbHBIX
JOCTHXKEHHUM 00yUJarolIuXxcs, OCBOUBIINX MPOTpaMMy YUeOHON TUCIUTUIMHBL « XUMUSD).

OneHouHbIe CPEJCTBA BKJIIOYAET KOHTPOJBHBIE MAaT€pUANbl JUIsl MPOBEICHHUS TEKYIero
KOHTPOJIs B (hOpME TECTOBBIX 33/I1aHUM, TA0OPATOPHBIX PabOT, KOHTPOIBHBIX PadOT, KOHTPOJIBHBIX
BOIIPOCOB U MPOMEKYTOUHOI aTTecTaluu B OpMe BOIPOCOB K 3a4ETy.

CTpyKTYypa OLICHOYHBIX CPEICTB /ISl TEKYIIECH M IPOMEKYTOYHOH aTTecTaliuu

Kon n HaumenoBaHue HaumenoBaHMe OLIEHOUHOTO CPEICTBA

Ne HWHIMKATOpa PesympTartel 00yueHms Texymunii [Ipomexyrounas
/1 ! P (B cootBetcTBHH C 1. 1.4) yi p yr

(B cootBercTBHH C 1. 1.4) KOHTPOJIb aTTecTaIus

HOIIK-6.1. meer 3HaeT OCHOBHBIE TIOHSTHS M 3aKOHBI Bonpocul ona Bonpocwi k

TIPE/CTaBICHUS 00 o0mIeli, HeOpraHMIECKOH, OPTraHUIeCKOH | YCmHO20 onpoca 3auemy

COBPEMEHHBIX XAMHH, 3aKOHOMEPHOCTH MpOTeKaHws | no meme, JIP
1 HATIPABIICHISIX (H3HKH, XUMHYECKHX MPOLIECCOB, METO/BI

XHMHH U HayK 0 3eme, Ka4eCTBEHHOTO U KOJTMIECTBEHHOTO

AKTYAJTBHBIX TIPOOIIEMax aHaJm3a, ¢usmueckne METO/BI

WCCIIeTOBAHMS;




OHOJIOIMYECKUX HayK "1

VYwmeer OPpOBOAUTH PACYETHI IO OCHOBHBIM

Bonpocwt ona

MEePCIIEKTUBAX 3aKOHaM XHMUH, TIOJIB30BATHCS | YCMHO20 ONpoca
MEKUCIUUTHHAPHBIX XUMHYECKON CHMBOJIMKOH, MPUMEHSTDH | no meme, JIP,KP
HCCIIeI0BAHMIA 3HaHUSA (yHAaMEHTAIBHBIX  Pa3feiioB

XHMUAHA I ONHCAHUSA  SIBJICHHM,

OpouCXosaux B JKHBOI KIICTKEC, B
OHOOTrHUECKUX CHUCTEMAxX, MPUMCHATH
IMOJIYYCHHBIC 3HAHUA 11O XUMHU JIA
PpCUICHUA HpO(I)eCCI/IOHaJ'ILHLIX 3ajaq,

Brnaneer CIIOCOOHOCTBIO BHeAPATH | JIP
JNOCTIDKCHHS ~XUMHH TPH  PEIICHUH
npoeccHOHAIBHBIX 3a7a4
HOIIK-6.2. Ucnons3yer | 3Haer OCHOBBI xumMu4aeckoro | JIP Bonpocui k
B TIpo(hecCHOHATIBHON 9KCIIEPUMEHTa, CTaHIAPTHBIE METOIUKHU 3auemy
JIeATENHLHOCTH HABBIKH XUMHYECKHX WCCIICIOBaHUM,
OPOBEICHHSI CHHTETHUYECKHE U aHAJTUTHIECKHEMETO/IbI
n1a00paToOpPHBIX MOJIy4eHUs] M aHaju3a XHMHUYECKHX
WCCIIeA0BaHUH, BEIIECTB U peaKinii;
COBpEMEHHbBIE METO/IbI Ywmeer 0e3o0macHo nonb3oBatecs | JIP
XUMHH, (U3HKY, XUMHYECKUMH peaKTHBaMu "
MaTeMaTH4eCKOro XUMHYECKUM 00opyIoBaHKEM;
MOJCIIUPOBAHUA U MPpOBOIUTH OKCIICPHUMCHTAJIbHBIC
MaTeMaTU4eCKOn HuccijacaoBaHuA u AHAJIM3UPOBATDH
CTaTHUCTHUKH, & TAKKE pe3yIabTaThI
COBPEMEHHBIE Brnaneer HaBBIKAMHU paboThI B | JIP
oOpa3oBaTebHbIE U XUMHYECKOM n1abopaTopuu u
MH(OpMalMOHHBIE TEXHOJIOTMYCCKUX YCIOBHSAX, C
TEXHOJIOTMH XUMHYECKHMHU peaKTHBaMu u
XUMHYECKHM 000pYIOBaHHEM
NOIIK-6.3. 3HaeT HOPMBI TEXHHKH Oe3omacHoctH, | JIP Bonpocwt k
HemoncTpupyer METOJJOJIOTUIO XUMHH, (HU3HYECKUE U 3avemy
BlIaJICHHE METOMAMH | xpyMpuYecKUe CBOMCTBA BELIECTB,
CTaTUCTHUYECKOI0

OLICHUBAHUS U IPOBEPKU
THUITIOTES,

BO3MOXXHBIC pUCKH

YMeeT nporHo3upoBath NEPCIEKTUBBI U

Bonpocut ons

CoLMaJIbHEIE MIOCIICACTBUS | YCMHO20 ONpocd
HpOrHO3NpOBAHMS HCIIOJIb30BaHUS TIOCTIDKEHHH | no meme
TICpCTICKTHE " COBPEMEHHOUN XUMUU
COLIMAJIbHBIX

N . | Bmageer  cmocoOHOCTBIO — THpHHUMATE | Bonpocwt 0ns
MOCJIEACTBUMA CBOEH
. rpaMOTHbIE, Hay4yHO OOOCHOBaHHBIC | YCMHO20 ONPOCA

npodeccuoHanbHOM o 10 Mene

npodeccruoHaabHbIE PELICHUS
JIEITEIBLHOCTH. p p

TunoBbie KOHTPOJIbHBIE 32/IAaHUS WM HHbIE MAaTePUAJbl, HeO0OX0IMMbIe VIl OLIEeHKH
3HAHM I, YMEHH, HABBIKOB H (MJIH) ONBITA AeATeJbHOCTH, XaPAKTEPU3YOIIHMX ITANbI
¢dopmMupoBaHus KOMIIETEeHIM B MPoLiecce 0CBOEHUS 00Pa30BaTeILHON NMPOrpPaMMbl

Texkymuit KOHTPOJIb OCYIIECTBJISETCS B YCTHOM W MHCbMEHHOH Qopme B mporecce
MIPOBEICHUS JICKIIMOHHBIX 3aHATUHN U Ta00PATOPHBIX pa0OT, MPU BHIOJHEHUH KOHTPOJBHBIX paboT.

Ilpumepnulit nepeuens KOHMPOJILHHIX 6ONPOCOE RO OMOETLHBIM MEMAM OUCUUNTIUHBL
1 cemecmp
Tema 1: Beeoenue. OcHoguvie 3akouwl xumuu. Knaccel neopeanuueckux coeounenuii
1. IIpenmeTt u OOBEKT U3YUCHHUS XUMUMU.
2. Tlepeunciiute OCHOBHBIE 3aKOHBI XUMHH
3. HaszoBwuTe KJIacChl HEOPraHMYECKUX COCAMHCHUIA.



Tema 2: Cmpoenue amoma u XuMuueckas Ces3b.

1. KBaHTOBO-MexaHHYeCKas MOJIENIb CTPOEHUs aTroMa.6.KBaHTOBBIE unciia ux GU3NIECKUit
CMBICIL.

Atomusie S, p, d, T -opOuranm.

[IpuHIMIBI 3aMI0THEHKE JIEKTPOHAMU aTOMHBIX OpOuTasien

ChopmynupyiiTe NEpHOINIECKAN 3aKOH.

Crpoenue nepuoauueckas cucrema snemeHToB J[.M. Menpaeneesa.

[Iepeuncinre TUIIBI XUMUYECKOU CBSI3U.

[Tonsitue o metonie BC u MO.

Nooakwd

Tema 3 : Duepeemura xumuueckux npoyeccos. Xumudeckas mepmooOuHAMUKA U XUMULECKOe
pasnogecue

Yro Takoe TepMoaHAMHUYecKas cucrema’?

HazoBuTe TUIBI TEPMOAMHAMUYECKAX CUCTEM.

[lepeuncnure GyHKIMU COCTOSHHUSL.

Uto Takoe cTaHIapTHBIE TEPMOJMHAMUYECKHE MapaMeTphl 00pa30BaHUs BEIIECTB?
OOBSICHUTE BO3MOJKEH JI BEUYHBII JIBUTATEND.

Kakne peakium Ha3bIBalOTCS SK30TEPMHUYECKUE U SHAOTEPMUUYECKHE?

Kak onpenenuts BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKON peakiuu’?

Noak~wbhE

Tema 3: Xumuueckas kunemuxa. Kamanus.

1. Kakue paxTopsl BIUSIOT Ha CKOPOCTh XUMUYECKON peakiuu?

2. [louemy oporocrosiye KaTalu3aTopbl UCHOIb3YIOT B TEXHOJIOTUYECKUX MpoLeccax U
SKOHOMMKH TPEIIPUITUN

3. Kak ucnonssyto [Ipunnun Jle-Illarense i cMemeHus paBHOBECHBIX MPOIIECCOB B CTOPOHY
BBIXOJa MPOJyKTa?

Tema 4 . Pacmeopuvl. Peaxyuu 6 600HbIX pacmeopax

. [IpuBeauTe mpuMepbl AUCIIEPCHBIX CHCTEM.

. OnumuTe CBOMCTBA pacTBOPOB.

. U3 kakux cTaguil COCTOUT MPOILIECC PACTBOPEHHUS.

. Kakue aktopsl BIustoT Ha Iporiecc pacTBOpeHuUsi?

. Uem oTimyaroTcs ujeanbHble PaCTBOPHI OT PEabHbIX ?

. Kakue BemrecTBa OTHOCATCSI K AJIEKTPOJIUTAM?

. IToueMy >71€KTPOIUTHI TPOBOMIST TOK?

. UeM cusIbHBIC 3JIEKTPOJIUTHI OTIIMYAIOTCS OT CIA0BIX?

10. [Toyemy KOHCTaHTa IUCCOLMALMK HE MPUMEHMMA K CHJIBHBIM 3JIEKTpOIuTam?
11. [Mouemy ¢uzmopacTBOpHI 3aMep3ar0T Mpu OoJiee HU3KOM Temmnepartype?

O OWooO~NO O~ W

Tema 5 : Xumus komniexcuvix coeounenuti. Komnnexcoobpazosanue é pacmeopax.

1. CtpoeHre 1 HOMEHKIIATypa KOMIUIEKCHBIX COSTMHEHUIT 0-2JIEMEHTOB. .

2. XuMHueckast CB3b B KOMIIJIEKCHBIX COETMHEHUH.

3. Meron BC o reomeTpun ¥ MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COEJMHEHUH.

4. O0m1as XxapakTepUCTUKA KOOPANHAIIMOHHBIX COEAMHEHUH OMOMETaIOB ¢ OMOJIUTraHAaMu.
5. PaccMoTpeTh cTpoeHHe reMoriio0nHa KpoBH

6. Kak ompenenuts MarHUTHbIE CBOMCTBA KOMILIEKCOB?



Tema 6: OkucarumenbHO-60CCMAHOUMENbHbIE NPOYECCHL, UX 3AKOHOMEPHOCIU U UX POJib 8
buonocuveckux cucmemax. INeKmpoxumuieckue npoyeccyl

3. Kak paccunrtarb BO3MOXKHOCTB npoTekanusi OBP?

4. Kak co3arh rajlbBAHUYECKUH 3JIEMEHT, UMESl OIUH BUJI MeTajuia?

5. Iloyem Henb3sl MOTYYUTh AKTUBHBIE METAJIbI U3 BOJHBIX PACTBOPOB AJIEKTPOJIUTHUYECKUM
nyrem?

Tema T: O630p ce0ticms 71eMeHmMO8 U UX BANCHEUULUX COCOUHEHULL.

1.ITouemy metasutbl 6mecTsT?

1. Tlouemy MeTaJLIBI MMPOBOIAT TOK, a HEMETAILIBI - HET?

2. I'me B mepuoandeckoii cucreme nemenToB J[.M. MeHeneeBa HaX0IATCS METAILIBI U
HEMEeTaJUIbI?

3. Kakwue BemecTBa OTHOCATCS K MaKpO- U MUKPOIJIEMEHTaM?

4. Kakue MeTayuibl Ha3bIBaIOT METAJUTAMH YKU3HU?

5. Tlouemy KOMIUIEKCHBIE COJIH ] JJIEMEHTOB SPKOOKpAIICHHBIE?

cemecmp
Tema 1: Beeoenue. Cmpoenue amoma yenepooa. I uopuouszayus. Teopust Xumuueckoeo cmpoenus.
1. Yto takoe rubpumuzanusa? Kakue Tumbsl THOpUIM3AMKA XapaKTEPHBI IS aTOMa yriepoja B
OpraHMYECKUX COCAMHEHUSX?
2. Kak taun ruOpun3anyy BIUsSeT Ha TEOMETPUIO MOJICKYJI?
3. Uto Takoe m3omepus? Kakue CymecTBYIOT BHIBI H30MEPUHU U YEM OHH OTIINYAFOTCS?
4. JlaiiTe ompeeneHnue KUCJIOTHOCTH U OCHOBHOCTH 10 bpéucreny u JIptouncy.

Tema 2: Yeneso0opoowvl. Ankanvl: HOMeHKIAmMYpa, CuHme3s, C8OLUCMEd, NPUPOOHbLE UCOYHUKU

1. [Touemy ankaHbpl O0OJIAJAIOT MEHBIIEH PEAKIMOHHOW CIOCOOHOCTBIO, 4YEeM Jpyrue
YIJIEBOJOPOIbI?

2. [louemy peakiuu rajJoreHUPOBaHMS aJKaHOB HHULIMUPYIOTCS CBETOM?

3. [louemy mnoBeneHHWE UUKJIONPONAaHa M LUKIOOyTaHa 3aMETHO OTJIWYAaeTca OT JAPYrux
[AKJI0AJIKAHOB?

4. Yto takoe oktaHoBoe uucio? Kakue npoueccel HedTenepepaObOTKK HAIPaBJICHbI Ha €ro
MOBBILLICHUE?

Tema 3: HenpeodenvHvle yeneo0opoovl. CmpoeHnue Kpamuvix céssell, peakyuu npucoeouHeHus.

1. B uem OCHOBHOE OTIIMYME B CBOWCTBAX MPEACTbHBIX U HEMPEACIBHBIX YIIIEBOIOPOIOB?

2. Tloyemy ankeHbI 00JIaJAFOT TEOMETPUIECKOM U30MepHeii?

3. Kak ¢dopmynupyercs mpaBuino MapkoBHukoBa? [lodyemy peakmuu 3IeKTpO(GHILHOTO
MPUCOCTUHEHUS EMY IO TYHHSIOTCS?

4. O6mwsacuute nepekucHbii d3hdekt (3hdexT Xapama).

Tema 4: Apomamuueckue yeneso0opoowi. Cmpoenue, ceoticmaa. Ilonsamue apomamuyHocmu.

1. Yto Takoe apoMaTUYHOCTH?

2. OObsicHHTE, TOYeMy OCH30J1 HE TPOSBIISIET CBOWCTB HEMpPENeIbHBIX COCIUHEHHN (B OOBIYHBIX
YCIOBUSX).

3. Uto Takoe aneKTpoHHbIe P GEKTH 3aMECTUTENEH U KaK OHH BIUSIOT Ha OEH30JIbHOE KOJIBI0?

4. Kakue mpoIyKThl IOJTy4aTcsl B pe3ylbTaTe HUTPOBAHUS aHUINHA?

5. CornacoBaHO JM BIUSHUE 3aMECTUTENICH B X0J€ OpOMHUPOBAHUS MM-aMUHOOEH30MHON KHUCTIOTHI?



Tema 5: Cnupmel, enonvl u npocmvle 3Qupbl: cuHmes, CGOUCMEA, HOMEHKIAMYpd,
buonozuyeckas poub.

1. Kakue 6M0i0THYeCcKH aKTUBHBIE BEIIECTBA, OTHOCAIINECS K CIIUPTaM | ()eHOIaM, BBl 3HaeTe?

2. B ueM COCTOUT OTIMYME MEXKy ciupTaMu U (peHomamu?

3. IMouemy enon Gpomupyercs gaxke pa30aBICHHBIMU PACTBOpaMU OpoMa Py HU3KUX
Temieparypax?

4. Kak MOXHO ToJTy4aTh alkmieHmIOBbIE dPpups1?

5. B Kakux yclIOBHAX MPOUCXOUT paCIIEIUIEHUE POCTHIX 3PUPOB?

Tema 6: Kapbonunvhvle coeduneHus: anboecuobl, KEMoHvl, KapOOHO8ble KUCIOMbL U UX
npou3BooHble.

1. Kak ¢ moMOIIpI0 KaUeCTBEHHOU PEaKIINU OTIIMIHUTH alleTalIbACTH I OT aleToHa?

2. Yem oOycioBieHa pa3HULIA B PEAKIIMOHHOM CIOCOOHOCTH alTbACTHIOB U KETOHOB?

3. Kak 00BbsCHUTH BBICOKYIO KHCIOTHOCTh KApOOHOBBIX KUCIIOT?

4. KaxoBa poJib MUHEPAJIbHBIX KUCJIOT B MPOLIEcCe 3TepUPUKALIIN?

Tema 1. Amunsi, amunoxuciomel, nenmuovl, beaku. Cmpoenue, ceoticmea u yHKYuu.
1. Yem 00ycnoBieHa OCHOBHOCTh U HYKJICO(PHIBHOCTh aMHUHOB?

2. O0OBscHHUTE, TOYEMY TPUATHIAMHH 00JIaaeT OOJIbIIeH OCHOBHOCTBIO, YeM aMMHaK, a
TpuEHIWIaMUH — KpaiiHe ci1aboe OCHOBaHUE?

3. Kakue uMuHBI Ha3bIBAIOT ocHOBaHUAMH [1udda?

4. Iloyemy pacTBOp INIMIIMHA UMEET HEUTPAIbHYIO PEAKIIHIO, a TU3WHA — IIEJI0YHYI0?

5. Kakue 6enmku BCTYyIamT B KCAHTOMPOTEUHOBYIO PEAKITHAIO?

Tema 8: Yenesoowi. Cmpoenue, xnaccugpuxayus, guzuxo-xumuueckue ceoticmea. Onmuyeckas
usomepus.

1. Kakue ¢yHKIMH BBITIOJHSAIOT YIJIEBO/IBI B )KUBBIX OpraHu3Max?

2. [loueMy anb03bl — 3HAUUTEIHHO OOJI€€ CUIbHBIE BOCCTAHOBUTEIH, YEM KETO3bI?

3. Kak oTinmuuuth B pacTBOpE caxapo3y OT (PPYKTO3BI C TOMOIIBIO KAYECTBEHHON peaKinm?

4. B yem oTiiMuue Kpaxmala oT IJIMKOreHa?

5. [louemy epMeHTATUBHBIN THIPOIU3 Kpaxmalia IPOTEKaeT 3HAYUTEIbHO ObICTpEe KUCIOTHOTO?

3 cemecmp
Tema 1 : Xumuueckoe pasnosecue. Koncmanmol xumuueckoeo pasnosecus. Ipunyun Jle- [llamenve.
1. ChopmynupyiiTe 3akoH JeHCTByrOIMX Macc. [lokakure AecTBHE ATOro 3aKoHAa Ha

Impouecce Juccouraii KUCJIOT (OCHOBaHHﬁ). KoHncTaHTEI PaBHOBCCHA. CDaKTOpH, BJIMAOIIMEC HAa UX
BCIINMYUHEI.

2. Jlaiite ompeneneHue KOHCTAHThl KHCIOTHOCTH, KOHCTAHThI OCHOBHOCTH. IlpuBenute
MIPUMEPHI.
3. KoncranTtel paBHOBecus (TepMOAMHAMHYECKas, peajibHas, YycioBHas). DakTopsl,

BJIMSIONIHE HA UX BEJIMYUHBL. UTO XapaKTepusyer KOB(I)(I)I/ILH/ISHT AKTHUBHOCTH U MOJIbHAasA ,I[OJ'IH?

Tema 2: [Ipomonumuyeckasn meopus. bygepnvie pacmeopbi.

1. Jlaiite ompenelieHHe KHUCIOThI U OCHOBAHUSA C TOYKHM 3PEHHUs IPOTOJUTUYECKON TEOPUHU
bpéncrena-Jloypu. IlpuBenure npuMepsl HEUTPAIbHBIX U 3aPS’KEHHBIX KUCIIOT U OCHOBaHUH. YTo
TaKoe COIPSDKEHHAs KMCIOTHO-OCHOBHAs MpoToauTuyeckas napa? Ilpusenure npuMepsl.

2. Kakass peakuus HasplBaeTcs aBTONPOTONM30M? YUTO Takoe KOHCTaHTa aBTONPOTOJIM3a?
KoHcranTa aBrompoTonms3a BoAbl. UTO Takoe BOJOPOAHBIN M TUAPOKCUIIBHBINA IOKa3aTenn?
YKaxxute CBsA3b MEXKIY HUMH.



3. Kakue pactBopsl Ha3biBatoTcst Oydepupivmu? [IpuBeante nmpumMepsl OypepHBIX pacTBOPOB.
OOmbsicuure mMexanusMm OydepHoro aeictus. IlpuBeaute dopmyny mis pacuera pH Oydeproro
pacTtBopa.

Tema 3: Peakyuu KoMniekcooopazo8anus u OKUCIUMENIbHO-80CCMAHOBUMENbHbIE PeaKyUlL.

1. Kakas peaxiusi Ha3bIBa€TCs OKUCIUTEIBHO-BOCCTAHOBUTENBHOM? UTO Takoe OKUCIUTEND U
BoccTaHOBUTENb? OKHUCIUTETbHO-BOCCTAHOBUTENbHBIA MOTEHIIMAI, YTO OH XapakTepu3yeT?
VYpaBHenue HepHcTa, MOSICHUTE CMBICI BXOJSIIMX B HErO BEJNIMYMH. YKaxuTe BiavsHue pH Ha
BEJIMYMHY 3JIEKTPOJIHOTO MOTEHIIMAA.

2. Jlaiite onpeaeneHue CIEeIyOINUM MOHATUAM: KOMIUIEKCHOE COEIMHEHNE, KOOPANHAMOHHOE
YHUCJI0, ICHTAaTHOCTh JIMTaHJa, XeJaTHOe coeauHeHue. lIpuBenure npumepsl. YKaKUTE TPUPOIY
XUMHUYCCKOM CBS3HU B KOMIIJICKCHOM COCIHUHCHHH.

3. @DaKTOPbI, BAUSIONIME HA YCTOMYMBOCTh XEIATHBIX KOMIUIEKCHBIX COCTMHEHU.

Tema 4: Ilpoboombop. Memponocuueckue 0CHOBbL XUMUYECKO20 AHANU3A

1. OTt60p 11po0. [TpobomoaroToBka. OCHOBHBIE ATANbl MOATOTOBKH MPOO K UCIIBITAHUSM:
BBICYILIUBaHUE, pasiokeHue npoo. CriaBiieHne u pactBopenue. Pactsopurenu.

2. OcHOBHBIE CTAAMM XUMHUYECKOTO aHan3a MuHepana. Beibop Merona ananmmsa. [Ipsmeie u
HEMpsIMbIE METO/IbI aHaIM3a. KaueCTBEHHBIN U KOJIMYECTBEHHBIA AaHAJIH3.

3. O06paboTka pe3yIbTaTOB aHAIKM3a: UCKIIOUEHHUE MMPOMAX0OB U PacyeT JOBEPUTEIHLHOTO
WHTEpBAja.

Tema 5: Tumpumempuueckuii ananus.

1. Uto Takoe nepBUYHbIE CTaHAApTHHIC BemnecTBa? Kakue Tpe0oBaHUs K HUM MPEIbSIBISIOTCS ?
HazoBute oOCHOBHBIE CMOCOOBI TPUTOTOBJICHHWSI CTAaHIAPTHBIX pacTBOpPoB. Kakue pacTBOpHI
Ha3bIBAIOTCS BTOPUYHBIMH CcTaHAapTHeIMU? Kakum o00pa3oM yCTaHABIMBAIOT WX TOYHYIO
KOHIEHTpALHIO?

2. Knaccudukanus WHANKATOPOB, MCIHOJB3yeMBIX B peaoKC-TUTpoBaHWHU. [IpuBemute
npuMepsl. Penokc-uaukatopsl. TpeOoBaHUs, MpeabsBIsSeMble K 3TUM HWHAMKaTtopam. WHTepBan
repexojia OKpacku peoKC-uHIUKATOPoB, pT.

3. Kommekconomerpus. Kommiekconsl. Oco6ennoctu B3aumoaeicteust DJITA ¢ meramiamu.
Hentatrnocts 3/TA.

Tema 6: Ilomenyuomempuueckue memoosbl aHanIU3a

1. [ToTenmmomerpuueckoe TuTpoBanue. CocoObl onpeaeeHNs] KOHEYHOW TOYKH TUTPOBAHMUSL.
Kakue anekTponbl MPUMEHSIOT B Ka4eCTBE U3MEPHUTENBHBIX U JIEKTPOJIOB CPaBHEHHSB METOJaX
KHCIIOTHO-OCHOBHOTO M OKUCIIUTEIBHO-BOCCTAHOBUTENLHOTO TUTPOBAHUSL.

2. Knaccudukarus HOHOOOMEHHBIX 3JEKTPO0B. CTEKIISTHHBIE DIIEKTPOIBI.

3. Mertannudeckue 3JIEKTPOJibl MepBOoro U BTOoporo poxa. IlpuBenute mpumepsl. Hanumure
ypaBHEHUS peaklui, MPOTEKAIOIUX Ha XJIOPCEPeOpSHOM U cepeOpsTHOM 3IIEKTPOJaX U YpaBHEHHUS
Hepucra, onuceIBaronue moTeHIHAIbI 3TUX AIEKTPOIOB.

Tema T: Cnexmpockonuueckue mMemoosl aHalu3a.

1. [IpunnunuaneHass cxema (QOTOIIEKTPOKOJIOpUMETpa U crekTpodoromerpa. OCHOBHBIE
OTJIMYHUS XapaKTEPUCTHK (OTOAIEKTPOKOJIOPUMETPA OT CHEKTpopoTOMETpa B BHUAUMON WU
yIabTpadrOoIETOBOM 00IACTAX CHEKTpa.

2. OCHOBHBIE TIPHEMBI MEPEX0Ja OT AHATMTHYECKOTO CUTHAla K KOHIEHTpAallud B METOJE
IpSIMOH CIIEKTPO(OTOMETPHH.

3. OO11ast xapaKTepHCTUKA METO/1a CIIEKTPO(HOTOMETPHH.



Ilpumepnsvle Gunemsl K KOHMPOALHBIM pAdOMAm
1 cemecmp

Teml: Ocnosnvie nousamusa u 3akoHvl xumuu. Knaccel Heopeanuyeckux coeouHneHuu
1. Bbrancnute MonsipHy0 Maccy rasa, eciau macca 280 mi ero mpu temnepatype 21 °C u
naBnernu 2.026-107 11a pasua 0,65 T.
2. Bhruncnure MOJIIpHYIO MacCy SKBUBaJieHTa Metainia, eciu 0,2 T ero BBITSCHUIN M3
KHCIIOTHI 78 MJT Bojtopoaa, uaMeperHoro rpu 17 °C u naBnenun 98642 I1a.
3. I'me comepxkurces 6osbie mosekyn: B 1 1 xmopa nipu 23 °C u naBnenuu 98 500 ITa wnm B 1
1 okcuya yriepoaa mipu 55 °C u gasiennu 10 600 I1a?

Tema 4 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax

1. B Boze maccoii 200 T pactBopmim cob Maccoi 20 r. OnpeaenuTs MacCOBYIO JIOJTEO
BEIIECTBA COJIM B PaCTBOPE, MPUHSB MJIOTHOCTH BOJBI paBHOU 1r/mi.

2. Omnpenennuth Maccy BOJIBI, KOTOPYIO HE00X0auMo nprbaBuTh kK 220 . pacTBOpa KHCIOTHI €
MaccoBoit noneit 80%, uroOsr moxyants 60% pactBop.

3. Haiitu maccy mennoro kynopoca CuSO4*5H2 O Heo6xo1uMyto 1Sl IPUroTOBIEHUS 1 11
pactBopa , coxepxkamniero 10% 6e3soauo0¥ cou. [TnotHocTh 10% pactBopa 1,084 r/mo.

4., s meirpanuzamuu 60 vt HoSO4 motpeboBaiiocs mo6aButh 20 Mt 0,3 H menoun KOH.

Onpenenuth MOJISIpHOCTH pacTBopa HoSO4.

2 cemecmp
Tema 1 : Bseoenue. Cmpoenue amoma yenepooa. I'ubpuousayus. Teopus xumuieckoeo cmpoeHus.
1. B ueM 3akiir04aroTCsi OCHOBHBIE TIOJIOKEHHS TEOPUNA XUMHUUECKOTO CTpoeHust A. M.
Bbyrneposa?
2. Omnpenenurte TUT THOPUAM3AIIMN YKa3aHHOTO aToMa. Kakyro KOHpUTyparuo oH UMeeT?
d
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3. Kaxkue snexrponHsie 3hPeKTh MposBIsSeT yKa3zaHHbIM aToM (rpynma)? [Tokaxkwure
neiictBrue 3QPEeKTOB CTPEIKAMH.
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4. N300pa3ute Bce M30MephI FeKCaHa.

Tema 6 : Kapbonunvhvie coedunenus: amboecudvl, KeMoHvl, KapOOHO8ble KUCIOMbL U UX
npou3B8ooHule.

1. HazoBute crenyrommue COeOUHEHHs IO CHCTEMAaTHYECKOW WM  palMoOHaTbHOU
HOMEHKJIaType:
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2. N3006pa3ute CTPYKTYpBI COCTUHEHUI:

JUATUIKETOH, 2-METUJIIMKIIOTEKCAaHKapOOHOBAs KHCJIOTTA, 1-6pomOyTaHoH-2, II-
METHIIOCH3aIIbACT UL
3. OcymecTBUTE MpEBpaILCHUS:
H.O CrO3 CesHsNH;»
C3Hg —>= A ——>= B —> C
H,SO, H2S04 -H.0
4. Omnpenennure CTPYKTYpHYIO (OpMYITy KETOHA, €CIH OH conepxut 22,22% xucrnopona 1o

Macce. Bo ckosibko pa3 mapbl JAHHOTO KETOHA TshKeJee BOSHBIX TapoB?

Kputepuu ouneHuBaHusi 0TYETOB MO J1a00PATOPHBIM padoTam:

— OIIEHKA ‘“3a4TEHO’’ BBICTABJISIETCS CTYACHTY, €CJIM OH MPABUIBHO MPUMEHSET
TEOPETUYECKHUE MOJIOKEHUS Kypca IMPU PEelIeHNH MPAKTUUECKUX BOITPOCOB, BIIAJICET HEOOXOIUMBIMU
HaBBIKAMU Y MPUEMaMH UX BHITIOJIHCHHUS;

— OIlEHKa ‘“‘He 3ayTeHO  BBICTABIISIETCS CTYJEHTY, €CJIM OH HE€ 3HaeT
3HAYUTEIBHON YacTH MPOTPAMMHOTO MaTepuaja, B JJAOOPATOPHOM IMPAKTUKyME JIOIMyCKaeT
CYIIECTBEHHBIC OIMMOKH, 3aTPYMHSAECTCS OOBSICHHUTH pPAacUeTHYK YacTh, OOOCHOBATh
BO3MOYKHOCTh €€ peajn3aini, a TAK)Ke HEYBEPEHHO, C OOJIBITUMH 3aTPYTHEHUSIMU BBITIOJTHSIECT
3aJlaHus UJIH HE CIIPABJIIETCS C HUMU CaMOCTOSITEIBHO.

3ayeTHO-3K3aMeHAIMOHHBbIE MATEPHUAJIBI VISl IPOMEKYTOUYHOM aTTecTanuu (3a4er)
Bonpocs! Jist moAroToBKH K 3a4ery (1 cemectp)
1.OCcHOBHBIE TIOHATHS ¥ 3aKOHBI XUMHH. POJIb XUMHH B HAYYHO-TEXHUYECKOM ITPOTpECCE.
2.0OCHOBBI KBAHTOBO-MEXaHUYECKOI TEOPUH CTPOCHUS aTOMa.
3.KBaHTOBBIC YHClIa. ATOMHBIE S, P, d, f - opOuTaNH.
4. ITpuHITUIIBI 3aMI0THEHUE SJIEKTPOHAMHU aTOMHBIX OpOUTaseH.
5.1lepuonuueckuii  3akoH. Ilepuommueckas cucrema smementoB .M.  MeHnneneena.
Knaccudukanus snemenros ( s-, p-,d-, T).
6. Xumnueckas cBs3b. [lorarue o metone BC u MO.
7. KoBanenTHas cBs3b. CBOMCTBA BEMISCTB C KOBAJICHTHOM CBS3bIO.
8. MloHHas cB3b. DIEKTPOOTPUIIATEILHOCTH 3JIEMEHTOB.
9.BosiopoiHast CBsI3b M €€ CBOMCTBA.
10. Csa3p B MeTaiuiax. CBoiicTBa BELIECTB C METAUINYECKOI CBA3bIO.
11.Tumsl KpUCTAUIMUECKUX PEIICTOK M CBOMCTBA COCAMHEHUH.
12.30onHas Teopus. [I[poBoIHUKH TOKA, TOTYIPOBOJHUKHI U AUIICKTPUKH.
13. MexMoJIeKyIsIpHbIe CHIIbI B3aUMOICHCTBUS.
14. OcHOBHBIE KJIACCHI HCOPraHUYECKUN COCTUHCHHIA.
15. TepmoaunaMmuyeckue cucteMbl. DYHKIUU COCTOSHUSA. ODHTANBIUS, SHTPOMHS, BHYTPEHHSSA
SHEPTrHusi — IapaMeTpbl COCTOsHUSA BemiecTB. CTaHIapTHBIC TEPMOJIMHAMHUYCCKHE IapaMeTphl
00pa3oBaHUs BEIIECTB.
16.I1epBbIit 3aKOH TEPMOIUHAMUKH.
17. Oueprerudeckue 3h(HeKTbl XuMudeckux peakiuii. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca
Y €ro MCMOJIb30BaHUE JJIs1 TEPMOXUMHUYECKUX PACUETOB.
18.Tlonsitue 00 »HTpOoHK. DHTpOMHUs (Ha30BOro nepexoaa. Bropoii 3akoH TepMOAMHAMHUKH.
19.1306apHo-n30Tepmuueckuii  moteHnuan (dHepruss ['mu66ca). HampaBnenue mnpoTeKaHUsS
XUMUYECKUX PEAKIUH.



20. CKOpOCTh XMMHUYECKOW peakiuu M (akTOpbl HA €€ BIUSAIOUIME. 3aBUCHMOCTb CKOPOCTH
peaklKy OT KOHLIEHTPAMU. 3aKOH JEHCTBYIOIINX Macc.

21.3aBUCHMOCTh CKOPOCTH peakiuu ot Temrepatypsl. [Ipasmio Baunt-T'odda.

22 IloHsiTHE O TEOPUM AKTHBUPOBAHHOI'O KOMIUIEKCA. DHEPIUs aKTUBALUH.

23.I'oMOTEeHHBIH U reTepOoTreHHbIN KaTtanu3. ABTokaranu3. PepMEeHTaTUBHBIN KaTalus.
24.006paTumble 1 HeoOpaTuMble peakuu. Xumudeckoe paBHoBecue. [Ipunuun Jle-1llarense.
CwMmenienue paBHoBecusi. KoHcTaHTa paBHOBeCHUs U (PaKTOPBI HA €€ BIUSIOLIME.

25. JlucriepcHble CUCTeMBI B UX Kiaccudukanus. [TorsaTus 00 uaeanbHBIX U PEATbHBIX PACTBOPAX.
26.Xumunyeckas teopus pactsopoB .M. Menneneesa. O6mue cBoiicTBa pacTBOPOB.

27. KoymuraTuBHBIC CBOMICTBA pacTBOPOB 3aKOHBI Payis.

28. Ocmoc. 3akon Bant-T'opda. Ocmoc B npupoe. M3oToHnueckuii K03 HUIHEHT.
29.IlpencraBieHre 0 MEXaHM3ME IEKTPOJIUTUYECKOW IHCCOLMALMK B BOJHBIX PacTBOPAX.
Crenenp quccolMani U GaKTOpbl Ha €€ BIUSIONIUE.

30.3akoH paz6asnenust OcBanpaa. Koncranra qucconuanuu 1 GakTopbl Ha €€ BIUSIOUIHE.
31.Boxa ee poxnsb B npupoje. MonHoe nmpoussenenue Boibl. Bonoponnsiil nokaszarens (pH)
pacTBopa.

32. BydepHbie pacTBOPHI U X CBOWCTBA.

33. [ToHsATHE O TEOPUU CHIIBHBIX JIEKTPOJUTOB. AKTUBHOCTD, KO3(D(DHUIIMEHT aKTHBHOCTH, HOHHAS
CHJIa pacTBOpa.

34. T'mpponu3 coneit. HeoOparumerii ruaponn3. CTeneHb 1 KOHCTaHTa THAPOH3a. BiusHue
TEeMIIepaTypbl U pa30aBieHuUs Ha CTENEHb TUAPOIIH3A.

35. IIpomssenenue pactsopumoctH (I1P). YciaoBus Beimagenns ocaka.
36.0xucanTensHO-BOCCTaHOBUTENBHBIE peakiuu. Kinaccuduxkanms.

37.D7eKTpOXMMHYECKHE CBOMCTBA pacTBOpoB. CTaHAApPTHBIA SJIEKTPOAHBIM MOTEHUHAT U
(dbakTophl Ha HETO BiUsAOmMUe. YpaBHeHue HepHera.

38. I'anpBannueckuit 3neMeHT. 3/[C ranrbBaHMYECKOrO JIEMEHTA.

39.9nektposu3 pacmiasa u Boanoro pacrsopa NaCl. 3akousr ®apanest.

40. CtpoeHHE U HOMEHKJIATypa KOMIUICKCHBIX coequHeHHi d-3eMeHTOB. XUMHUECKas CBsI3b B
KOMIIJIEKCHBIX COEIUHEHUH.

41.Meton BC o reomeTprn 1 MarHUTHBIX CBOMCTBAX KOMIUJICKCHBIX COCIMHCHUH.

42.00mas xapaKTeprucTHKa KOOPIMHAIIMOHHBIX COCTMHEHU OMOMETAINIOB C OMOJIUTaHIaMU.

43. O6mas xapakteprctuka d-3eMeHTOB. XHUMHUYECKHe CBOUCTBA. Posih xKemne3a, HUKes U XpoMa
B OpraHu3Me 4eloBeKa.

44. IlenovHpic MeTAILIBI. XUMHYECKHUE CBOMCTBA.

45. IllenoyHO-3eMEIbHBIC METAIUIBl. X UMHUYCCKHE CBOMCTBA

46.Bonopos. PU3nyecKre U XMMUYECKUE CBOMCTRA.

47. Kucnopoj. @usndeckre 1 XAMUYECKHE CBOMCTBA.

48 Azot u pocdop. XuMuueckrne cBoicTBa. BaykHble coemuHeHHs a30Ta U pocdopa B
OMOJIOTHYECKUX CHCTEMax

49. Yraepoa. Xumuueckue cBoiicTBa. CoeAMHEHUS YTIepo/ia C KUCIOPOI0M

Bomnpocel 1Jisi NOATOTOBKH K 3a4eTy (2 cemecTp)
1. Tlpeamer opranmdeckoit xumun. Teopus xumudeckoro ctpoenust A. M. byrneposa.
N3omepus.
2. Crpoenue aroma yraepoaa. Tunsl rubpuanzanuu. I'eoMeTpust OpraHMuecKX MOJIEKYII.
3. DnexrponHnsle 3¢ ¢pextsl. Hykneodumnsl u anekrpopunsl. Kucnors! n ocHoBanust bpéucrena u
JIprounca.
4. Knaccugukanus yriaeBoJ1opoJIoB. AJKaHbl: HOMEHKIIATypa, CIIOCOObI OTyueHHs, (Pu3nyecKue
CBOIICTBA.



5. XUMHUYECKHE CBOWCTBa ankaHoB. Peaknuu paaukanbHOro 3amemienus. [Iporeccsl
HedTenepepaboTKH: KPEKUHT, pU(GOPMHHT.

6. Ankensl. HomeHkaTypa, XMMU4eCKHE CBOMCTBA, CIIOCOOBI MOIyYEHHsI, T€OMETpUIecKast
H30MepHsl.

7. Anxunabl. HOMEHKIIaTypa, XUMHYECKHUE CBOMCTBA, CIIOCOOBI MOJTy4eHUSI.

8. Ankammenbl. Knaccupukamuss nueHOBBIX coeauHeHWi. HomeHkmaTypa, XuMHYecKHe
CBOICTBA, CIIOCOOBI MOJIy4EHUS.

9. Apensl. Kputepum apomatuuHocTH, mpaBmio Xrokkens. HomeHkinarypa u  cHocoObl
MIOJIy4YEHUS aPEHOB.

10.Peaknmu  apOMaTHYECKOTO  3JEKTpOPHUIBHOTO  3aMemnieHus. llpaBuna  opHeHTaluu.
AXTUBHpYIOIINE U €3aKTUBUPYIOLIUE 3aMECTUTEIH.

11. Criuptsl. Knaccugukaius, HOMEHKIIaTypa U ClIOCOObI MOTy4€EHUS.

12. dusnyeckre 1 XUMUYECKHE CBOKWCTBA ciUpTOB. [IpocTeie aupsr.

13. Anmpnerunel. HomeHkIaTypa, XMAMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyUeHUSI.

14. Keronsl. HomenknaTypa, XauMHU4eCKle CBOMCTBA, CIIOCOOBI MOTyYEHUSI.

15. KapOoHnoBsie kucnoTsl. HoMeHKkIaTypa, XUMHYECKHE CBOMCTBA, CLIOCOOBI IOTY4EHUSI.

16. CnocoObl ToTydeHMs] TPOM3BOIHBIX KapOOHOBBIX KHCIOT: CIOXKHBIX 3(HPOB, aMHUJIOB,
aHTUJIPUJIOB, FaJOreHaHTuAPUIOB. JKUpBL, MbLIa.

17. Amunoxkucnotel. Knaccudukamnus, Homenkinatypa. AmpotepHocts AK, ux peakmuu mo
aMUHO- ¥ KapOOKCHUTPYIIIaM.

18. benku. Tumsl cTpykTyp Oenka. KauecTBEHHBIE peakiuy Ha OCIIKH.

19. Vraeroapl. Kinaccudukarms, ctepeon3oMepHsl.

20. XuMHyeckue CBOWCTBA YIiIeBO0B. DYHKIINH MMOJIMCaxXaprIOB B )KUBBIX OpraHU3Max.

Bornpocs! [1Jist MOArOTOBKH K 3a4eTy (3 3 cemecTp)
1. KoHCTaHTBI XMMHYECKOTO pAaBHOBECHUS, BBIPAKEHHbIE 4Yepe3 KOHIIEHTpAlUH, aKTUBHOCTU
KOMITOHEHTOB PaBHOBECHOM CHCTEMBI, CBSI3b MEX/1y HUMH. 3aBUCUMOCTh KOHCTAHThl XMMHUYECKOTO
paBHOBecHs OT Temieparypsl, npuHiun Jle [laTense.
2. Kunkume pactBOophl. CrocoObl BBIpaKEHHS COCTaBa pacTBopa (MaccoBas AOJs, MOJspHas
KOHLIEHTpPALIMs, MOJISIpHAs KOHIICHTPAIUs SKBUBAJICHTA). DKBUBAJICHT, (DaKTOP SKBUBAJIEHTHOCTH.
3. OTkJI0HEHHUS PacTBOPOB OT UAEaIbHOCTH, MpuyuHbL. [loHsTHE 00 aKTUBHOCTH, KOd(hdULIEeHTEe
aAKTUBHOCTH, MOJIBHOM JI0JIH.
4. DnextponuTHueckas auccouuanusa. Juccommanus cnabbix anekrponutoB. KoncraHTa
JMCCOLIMAIINY, CBSI3b CO CTEMEHbIO AMCCOLMAlNU (3aKOH pa3zbasienust OcTBanbaa). Jucconnanus
BOJibl. BOJIOpOIHBIN MOKa3aTeNb.
5. Pacuer pH pacTBOpOB CHIBHBIX U cJ1a0bIX KUCIOT U OCHOBAHUIA.
6. bydepubie pacTBOpbl, npumepsl, pacuer pH, oObsicHenue OydepHoro neicTBus, OydepHas
eMKOCTh. byepHble pacTBOPHI B dKUBBIX OPraHU3MaX.
7. OcHOBHBIE TOJIOKEHUSI MPOTONUTHYECKON Teopun bpencrema-Jloypu, compshkeHHBbIE Mapbl
KHUCIIOT U OCHOBAHUH, IPUMEHEHHE K PEaKLUsIM B BOJTHOM PacTBOpE.
8. CtpoeHue KOMITJIEKCHBIX coeAMHEHUNH. KOHCTaHThI yCTOMUMBOCTH. XeNaTHbIE COeTMHEHUSI.
9. OxucIUTEeNpHO-BOCCTAHOBHUTENbHBIE peakiuu. YpaBHeHue HepHcra. CraHmapTHbIE U
dbopmanpHBI MOTeHIHANBl. CBS3b KOHCTAHTHl PAaBHOBECHSI CO CTAaHAAPTHBIMU U (HOPMATBLHBIMU
noTeHnuanamu. HampaBneHre oKUCIUTEIbHO-BOCCTAHOBUTENBHON PEAKITHH.
10. Ot60op nmpoO rOMOreHHOTO M TeTepOreHHOro coctaBa. CrocoObl MOJY4YEeHUs! CpeaHel MpoObI
TBEPJBIX, )KUJIKUX U ra3000pa3HbIXx BemiecTB. OCHOBHBIE CIOCOOBI IepeBojia MpoOkl B GopMmy,
HE0OXO0IMMYIO JIJIsl IaHHOTO BUJIa aHATU3A.
11. MetrposoTUYECKHE OCHOBBI XHMHYECKOTO aHanmu3a. CucremMaTHueckue U clydaiiHbie
norpemHocTi. OCHOBHBIE XapaKTEPUCTUKH METO/IA aHAIM3A: TPABUIIBHOCTH U BOCITPOM3BOIUMOCTD,
KO3 (UIIMEHT YyBCTBUTENHHOCTH, MPEAET 0OHAPYKEHUS, HIKHSS U



BEpPXHSAS TIpaHULbl ONIpEeNeNsseMbIX cojepkaHuil. Crarucrtuyeckas o0paboTka pe3yabTaToB
U3MEPEHUN.

12. Tutpumerpuueckuii ananu3. KucinotHo-ocHoBHOe THTpoBaHue. KpuBbie TuTpoBaHus. Beibop
UHIUKATOpA.

13. KoMIIeKCOHOMETPHUECKOE TUTPOBAHHE. MeTaIIOMHIUKATOPHI.

14. OxucnurenbHO-BOCCTAaHOBUTENIbHOE TUTpoBaHue. [lepmanranaromerpus. Momomerpusi.

15. CymHocTh NMOTEHIIMOMETpHUUECKOro MeToaa aHanuza. [lpuBectu ypaBHenue Hepucera st
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOM Maphl U MOSACHUTH CMBICIT BXOSILUX B HErO BEJIMYUH.

16. U3meputenbHbIE AIEKTPOABI M DIIEKTPOABI CpaBHEHHs. UeM OTIMYAIOTCS W3MEPHUTEIbHBIE
AJIEKTPO/IbI OT AJIEKTPOJIOB CPABHEHUS; IPUBEINUTE IPUMEPHI.

17. CymnHoctb MeTo1a IpsiMoi oTeHoMeTpun. CrnocoObl Nepexo/ia 0T aHATUTHYECKOI0 CUrHaJIa
K KOHLIEHTpal1 K.

18. IoTtenumomerpuyeckoe TuTpoBanue. CriocoObl onpeaeneHnss KOHEYHOW TOYKH THTPOBAHUSI.
Kakue 31exTpo/ipl MPUMEHSIOT B KaU€CTBE U3MEPHUTENBHBIX U AJIEKTPOJOB CPaBHEHUS B METOJIaX
KHCJIOTHO-OCHOBHOTO M OKUCIIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSL.

19. Knaccudukarms nHOHOOOMEHHBIX 31eKTPO10B. CTEKISTHHBIE JIEKTPOIbI.

20. MeramyecKkue 3JIEKTPOJBI TEpBOrO0 W BTOporo pona. IlpuBeante mpumepbl. Hamummre
YpaBHEHHUS peaKlUii, MPOTEKAIOIINX Ha XJIOPCEPEOPSHOM U cepeOpsTHOM 3JIEKTPOAaxX U YpaBHEHHUS
Hepucra, onucebiBaromye noTeHIHalbl 3TUX JIEKTPOI0B.

21. B3aumogeicTBHE DIEKTPOMArHUTHOTO W3IYYSHHsI C BEIIECTBOM B YIbTPa(HOIETOBOH U
BHIMMOM 00JacTsX criekTpa. 3akoH byrepa — JlamGepra — bepa.

22. TlpuyuHBI OTKIIOHSHHSI OT 3aKkoHa byrepa — JlamGepra — bepa.

23. IMpuanunuansHas cxema (QOTOIeKTpoKoJiopuMeTpa u  crekrpodoromerpa. OCHOBHBIC
OTJIMYMSL XapaKTEPUCTUK (POTOIEKTPOKOJIOpUMETpa OT cCHeKkTpodoToMeTpa B BHUIUMOM U
yIbTpadroIeTOBOM 00IaCTIX CIIEKTpA.

24. OcHOBHBIE PUEMBI IEPEX0/Ia OT AHATUTUYECKOTO CUTHAJIA K KOHIIEHTPAIUU B METO/IE MPSMOii
CHEKTPO(HOTOMETPHH.

25. OOmras xapakTepuCTHKa METOa CIIEKTPO(hOTOMETPUH.

Kpurepun oneHnBaHus pe3yjibTaToOB 00y4eHUSA
Kpurepuu oueHuBaHus M0 3a4€Ty:

Onenka 3HaHUM 10 TUCIUIUINHE « XUMUS» Ha 3a4eTe npeAnoaraeT quddepeHunpoBaHHbII
MOAXOJ K CTYIEHTY, Yy4YeT €ero WHIWBUIYaIbHBIX CIIOCOOHOCTEH, CTEeNeHb YCBOCHUS U
cUCTeMaTH3alllK 3HaHUI y4eOHOTO Kypca, YMEHHs JIeTaTh JA0Ka3aTelbHbIe BBIBOJIBI U 00001IeHuS,
(dbopmupoBanusi OOLIEKYIBTYPHBIX U MPOGECCHOHAIBHBIX KOMIIETEHTHOCTEH.

OneHuBaeTcs He TOJIBKO TIyOMHA MOHUMAaHK OCHOBHBIX MPOoOJeM y4eOHON NUCIUIUINHEI,
HO M MOCENIaeMOCTh JICKIUH M CEeMUHAPCKUX 3aHATHUN, aKTUBHOCTh Ha CEMHHAPCKHUX 3aHSATHUSX,
COJIEP’KaTEIbHOCTh YCTHBIX OTBETOB U CJICTAHHBIX MTPE3CHTALIMIA.

«3aumeno» (npoosunymulit ypoeensy) - OLICHUBAIOTCS OTBETHI, COJIEP)KaHHWE KOTOPHIX OCHOBAHO
Ha TIIyOOKOM BCECTOPOHHEM 3HAHMU IpPEeIMEeTa, OCHOBHOW M JIOTIOJHUTEIBHOW JHTEpaTyphI,
U3JI0KEHO JIOTUYHO, apryMEHTUPOBAaHO U B MOJHOM oObeMe. OCHOBHBIE TOHATHS, BBIBOIBI U
0000meHnsT copMyTHpPOBaHbl YOEOUTENbHO H JoKa3aTelbHO. CTYAEHT yMeeT MPaBHIBHO
OOBSACHATH MaTepUal, WLTIOCTPUPYS €ro IpUMepaMu

«3aumeno» (nosvluennblil ypo6ens) - OICHUBAIOTCS OTBETHI, OCHOBAHHBIC HA TBEPJOM 3HAHUH
MpeaMeTa, OCHOBHOM JTUTEpaTyphl, C HE3HAYUTENbHBIMU MPOOEIaMU B 3HAHUSX JOTOJIHUTEIBHOM
TuTepaTyphl. BO3MOXHBI HENOCTaTKHM B CHCTEMAaTH3allid WM B OOOOIIEHHHM MaTepuaina,
HETOYHOCTH B BbIBOJIaX. CTYNIEHT TBEP/IO 3HAET OCHOBHBIE KATETOPUH YI€OHOU AUCIUTIIUHEIL.
«3aumeno» (nopozoewtii yposeHs) - OLIEHUBAIOTCS OTBETHI, KOTOPBIEC 0a3UPYIOTCS HA 3HAHUU OCHOB
mpeaMeTa, HO UMEIOTCSl 3HaYUTeNbHbIE IPOOeNbl B YCBOCHUN MaTrepHala, 3aTpyJHEHHS B



€ro M3JI0)KEHUH M CHCTEMaTHU3alluH, BHIBOJIBI c71a00 apryMEeHTUPOBAHbI, B COJCPKAHUN JOMYIICHBI
TEOPETUICCKHE OIIHOKH.
«He 3aumeno» - OLICHUBAIOTCSI OTBETHI, B KOTOPBIX OOHAPYKEHO HE3HAHHWE OCHOBHBIX MPOOJIEM U
KaTeropuii mpeaMera CorjiacHO y4eOHOH MporpamMMebl, COAep)KaHue OCHOBHOTO MaTepuania He
YCBOEHO, 000011IeHH 1 BBIBOIOB HET. CTYIEHT HE MOXKET WJIM OTKa3bIBACTCS OTBEYATh Ha BOIIPOC

O1neHOYHBIE CPECTBA Il MHBAIUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI
BBIOMPAIOTCS C YIETOM MX WHAWBUAYAIBHBIX ICHXO(PH3NIECKUX 0COOCHHOCTE!.

— IIpY HEOOXOAMMOCTH MHBAIMAM U JIUIIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS
MIPEIOCTABIISIETCS JOTIOJIHUTEIBHOE BPEMs ISl IOJrOTOBKU OTBETA HA HK3AMEHE;

— IPU TIPOBEJCHUU TPOLEAYPHl OILICHUBAHUS PE3yJIbTaTOB OOYYEeHUS WHBAIMIOB U JIHIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBS IMPEIYCMATPUBACTCS HCIOJIB30BAHNUE TEXHHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHIUBUIYaTHbHBIMU 0COOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl O0YHAIOIIUXCS ¢ OTPaHUUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI 1
WHBAINJIOB TIPOIIETypa OIIEHUBAHUS PE3yTbTaTOB OOYUYEHHS MO TUCIUIUITMHE MOXKET IMPOBOJAUTHCS
B HECKOJIBKO 3TaIloB.

[Iponiemypa oueHUBaHUS Pe3yIbTaTOB OOYYEHHS WHBAIMIOB W JIMII C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 370POBbsl 10 JUCHUIUIMHE (MOAYJIO) THPEIyCMaTpUBAaeT IMpeloCTaBICHUE
nHbopManud B (QOpMax, aganTHPOBAHHBIX K OTPAHMYCHUSM WX 3JIOPOBBS M BOCIPHSITHS
nHpopMaLnu:

JUJ1st U1 ¢ HapyYIIEHUSIMU 3PEHUS:

— B Me4yaTHOU (hopMe yBETUUEHHBIM HIPUDTOM,

— B (hopMe 3IIEKTPOHHOTO JIOKYMEHTA.

JInst man ¢ HapyIIeHUsIMU CITyXa:

— B IeyaTHou popme,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJIBHOTO aapara:

— B IeyaTHou popme,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH epeYeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA
00yJaronuxcs.

5. [lepeyeHb yueOHOI JIUTEPATYPbl, HHPOPMAIHOHHBIX PECYPCOB M TEXHOJIOTHii

5.1. YueOHasi iuTeparypa
1. I'muaka H.JI. O6mmas xumust : yaeOHuMK mas O6akanaspos / H. JI. I'munka ; mox pen. B. A.
[TonikoBa, A. B. ba6koBa. - 19-e uzn., mepepab. u momn. - Mocksa : FOpaiit, 2014. - 900 ¢
2. Eropos, B. B. O6rias xumus : yueOuuk aast By3oB / B. B. EropoB. — 2-e u3sn., crep. —
Cankrt-IlerepOypr : Jlanb, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — TekcT : 2IeKTpOHHBII
[/ JIans : snekrponHO-O0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/153684
3. briunos, JI. H. COopHuk 3a1a4 u ynpaxkHenuii no oomeit xumuu / JI. H. baunos, U. JI.
[Tepdunosa, T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 204 c. —
ISBN 978-5-507-45991-9. — TekcrT : anexTpoHHbIH // JIaHb : 37I€KTPOHHO-0MOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/292946
4. Axmeros, H. C. JJabopaTopHbie 1 CEMHHApPCKUE 3aHATHS MO OOIIel 1 HEOPraHUIECKOMXUMUH
ydaebHoe mocobue / H. C. Axmertos, M. K. Asusosa, JI. U. bagpiruna. — 6-e u3n., crep.
— Cankr-IlerepOypr : JIanp, 2022. — 368 c. — ISBN 978-5-8114-1716-2. — TeKcCT : 31eKTPOHHBII
I Jlanb : anexTpoHHO-OMOMHOTEuHas cuctema. — URL: https://e.lanbook.com/book/211658
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5. 3omnortoB KO.A. BBeneHue B aHATUTHYECKYIO XUMUIO [ DIIEKTPOHHBIN pecypc]: yueOHoe
noco6ue/ FO.A. 3010T0oB. — DnexTpon.gan. — Mocksa: M3narensctBo «Jlaboparopus 3HaHHI»,
2016. — 266¢. — Pexxum nmocryna: https://e.lanbook.com/book/84079

6. Bumacosa, E.I'. AHanuTHuecKast XUMHS: XMMUYECKHE METO bl aHaJH3a [ DJIEKTPOHHBIN
pecypc]: yueonuk / E.I'. BnacoBa, A.®. XXykos, 1.®. Konocosa, K.A. Komaposa; mox pen.
[Terpyxuna O.M., Ky3uenosoii JI.b. — Onexrpon.nan. — Mocksa: U3narensctBo «Jlaboparopust
3Hanuiy, 2017. —467c. — Pexum nocryna: https://e.lanbook.com/book/97407

7. Uynpeauna, J{.A. AHanmutrueckas xumust: yued. nocooue / JI.A. Yynpsiauna, JL.U. TTuns. —
M-Bo oOpazoBanus u Hayku Poc.@enepanuu, Kybanckuii roc.yu-1. — KpacHonap: Kybanckuit
rocynapcTBeHHbli yauBepeuter, 2018. - 108c.

. [lIa6apos, 0. C. Opranuyeckas xumust / [lladapos, FO. C. Opranuueckas XuMusi © y4eOHUK
/ 1O. C. llabapoB. — 5-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 848 c. — ISBN 978- 5-
8114-1069-9. — TexkcT : amekTpoHHBIH // JlaHb : 3JIeKTpOHHO-OMOIMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/167911

9.  Tpagenp, B. . Oprannveckas xumus : yaeonoe nmocodue / B. @. TpaBenp. — 7-e u3g. —
Mockga : Jlaboparopus 3nanui, 2020 — Tom 1 — 2020. — 401 c. — ISBN 978-5-00101-746-2.
— Tekcr : onekrponHbii // Jlanb : 2neKTpOHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/151522

10. Tpasens, B. ®@. Bamauu no opranuueckoil xuMuu : yaeonoe nmocodue / B. @. Tpasens, A. 1O.
Cyxopykos, H. A. TToxxapckast. — 2-e u3n. — Mocksa : Jlabopatopust 3HaHwmiA, 2020. — 267 ¢. —
ISBN 978-5-00101-895-7. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEIHAS
cucrema. — URL.: https://e.lanbook.com/book/151499

11. TI'pannbepr, U. U. Oprannueckast xumus. [Ipaktuueckue paboThl U CEMUHAPCKHUE 3aHATHS :
yaebnoe nocodue / U. U. I'panndepr, H. JI. Ham. — 7-e u3x., crep. — Cankr-IletepOypr : Jlans,
2022. — 360 c. — ISBN 978-5-8114-3902-7. — TekcT : 2neKTpOoHHBIH // JIaHb : 37EKTPOHHO-
oubimmoteunas cucrema. — URL: https://e.lanbook.com/book/206726

5.2. Ilepuoanyeckas Jureparypa

1. Ycenexu XuMuH - pOCCUMCKUIN HAayYHBIHN KypHaII, MyOJUKYIOIIHN 0030pHBIE CTaThH 110
aKTyaJIbHBIM Mpo0JeMaM XUMUU U CMEKHBIX HayK.

2. XypHan opraHu4ecKOi XUMUH - POCCUHUCKHI HAay4HBIN JKypHAJ, MyOIUKYIONIUNA CTaThU
[0 TEOPETHYECKUM IMpolieMaM OPraHu4YecKol XUMHH, MEXaHHW3MaM peakUuid OpraHu4YecKUX
COEIMHEHUH, COOTHOIICHUAM MeXAy (GU3MYECKUMU CBONCTBAMH, PEAKIIMOHHON CHOCOOHOCTBIO U
CTPOEHHUEM, TI0 HOBBIM PEaKLUAM U METOJIaM MOJIYy4YE€HUs OPraHUYECKUX COeIMHEHU, IO OCHOBHBIM
npoOieMaM pa3BUTHUS BaXKHEHIITUX HAMIPABJICHUN OPraHUYeCKOro CUHTE3a.

3. XKypnan oOmeli XUMHM — OJWH U3 KPYNHEUIIUX POCCUHUCKUX HAy4YHBIX >KYPHAJOB,
OTpaXKarOIIUX OCHOBHBIC HAINPABIICHUS PA3BUTUS XUMUU, MYONHKYIOIIUNA pabOThI, MOCBSIIEHHBIE
aKTyaJlbHBIM OOIIKMM BOMpPOCaM XUMHUU M MpoOneMaM, BO3HUKAIOIIMM Ha CTHIKE Pa3IMYHBIX
pa3nesioB XMMUH, a TAaKXKE HA IPAHUIAX XMMUU U CMEXKHBIX ¢ HEM HayK (METa/lIoOpraHUYecKue
COCIMHEHUS, JJIEMEHTOOPraHUYECKash XUMHUsS, OPraHUYECKUE M HEOPraHHYeCKhe KOMILIEKCHI,
MEXaHOXUMHSI, HAHOXUMHUS U T. 11.).

5.3. HHTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe PO eccHOHAIbHbIE 0a3bl

OJAHHbBIX U I/IH(l)OpMaHI/IOHHLIe Cl'lpaBO'-IHble CUCTEMBI

J1IeKTPOHHO-0ubImoTeunble cuctemsl (IBC):
DBC «IOPAUTY https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.rux» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

AR A
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IIpodeccuonanbHbie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuainer uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anexrponnas 6ubmuoreka (HIb) http://www.elibrary.ru/
ITonHOTEKCTOBEIE APXHWBbI BEAYIIHX 3aIllaIHbIX HAYUYHBIX )KYPHAJIOB Ha Poccuiickoi

HnaT(bopMe HayuHbIX )xypHanoB HOUKOH http://archive.neicon.ru

7.

HammonameHast  ayekTpoHHas — OuOimoTeka  (HocTym K DJIGKTpPOHHOW — OMOIMOTEKe

aucceptaiuii Poccuiickoit rocynapcrsenHoi oubdnmuoreku (PI'B) https://rusneb.ru/

8.
9.

[Ipesunenrckas oubmuorexka um. b.H. Enbruna https://www.prlib.ru/
OnekrponHas kojuiekuust Oxcopackoro Poccuiickoro @onga

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks:_https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuusepcurerckas uHpopmarpionHas cuctema POCCHS http://uisrussia.msu.ru

HNudopmanmoHHblie CIPABOYHbIE CHCTEMbI:
1. Koncynberant [Imtoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAIbHOM CETH C

KOMIIBIOTEPOB OMOIMOTEKH)

Hownd e

Pecypchbl cBOOOIHOTO J0CTYHA:
AMepukaHCKas mareHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
[TosHbIe TEKCTHI KaHACKUX auccepTarmii http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunxka (http://cyberleninka.ru/);
MHMHUCTEPCTBO HAYKH U BBICIIETO 0OpasoBanus Poccuiickoit denepanuu

https /Iwww.minobrnauki.gov.ru/;

5.
6.

denepanbublii mopran "Poccuiickoe oopaszosanue" http://www.edu.ru/;
Nudopmarronnas cuctema "ExnHoe OKHO JOCTYIA K 00pa3oBaTelibHBIM pecypcam”

http://window.edu.ru/;

7.
8.
9.

Enunas xomtekius nudpoBeix 00pa3oBareibHbIX pecypcoB http://school-collection.edu.ru/ .
denepanbHbIi HEHTP HHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcos (http:/fcior.edu.ru/);
ITpoexT I'ocynapcTBeHHOro MHCTUTYTA pycckoro si3bika umeHn A.C. [lymkuna "OOpa3oBanue

Ha pycckom" https://pushkininstitute.ru/;

10.
11.
12.
13.
14.

CnpaBovHO-uH(MOpMAIMOHHBIH mopTai "Pycckuit si3pik" http://gramota.ru/;

Cnyx0a TeMaTH4eCKHX TOJIKOBBIX clioBapeit http://www.glossary.ru/;

CnoBapwu u sHumkitoneauu http://dic.academic.ru/;

O6pazoBarenbHbIi TopTan "Yyeba" http://www.ucheba.com/;

3akoHonpoekT "O06 obpa3zoBanuu B Poccuiickoii deneparun”. Bompocs! 1 otBeTH http://xn--

273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIC JJICKTPOHHBIC O00pa3oBaTe/ibHble M HMH(pOpPMaNHMOHHBIE pecypcChl

KyoI'y:
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1. Cpena MOAYJIbHOTO TUHAMUYecKoro ooyuenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJTaHOB, YU€OHO-METOANYECKUX KOMIUJIEKCOB, IMyOIMKanui U KoH(pepeHuui
http://mschool.kubsu.ru/

3. bubnmnoreka nHPOPMAITMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
texnonoruii http://mschool.kubsu.ru;

4. DnextpoHHbIN apxuB gokymenToB Kyol'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pazoBaTeIbHBIE pecypchl Kadeapsl HHPOPMATMOHHBIX CUCTEM U TEXHOJIOTHITB
obpasoBanun  Kyol'Y wu  Hayuno-meromumdeckoro okypHaia "IHKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKkazaHus s 00y4alOUMXCs 0 OCBOEHUIO IUCHUILIUHBI (MOYJIs1)

YcnemHoe u3ydeHne AMCUUIIINHBL « TOHKUI OpraHuuecKuii CHHTE3» TpeOyeT OT CTYAEHTOB
PErYISpHOTO TMOCELIEHUsl JIeKUUH, a TakKe aKTUBHOW pabOoThl Ha NPAKTUUYECKUX 3aHATHUSAX,
BBINIOJIHEHUS] TECTOBBIX IMPOBEPOYHBIX PAOOT, BBHINOJHEHUS U 3alUTHI JIAOOPAaTOPHBIX pPadOT,
03HAaKOMJICHHsI C OCHOBHOM M JIOTIOJIHUTEIBHOW PEKOMEHIyEMOU JINTEPAaTypOH.

IIpy DOArOTOBKE K JEKIMOHHOMY 3aHATHIO CTY/ICHTAM PEKOMEHIYETC:

1) mpocMOTpeTh 3alMCH MPEIBIAYIIEH JICKIMH 1 BOCCTAHOBUTH B IMAMSITH PaHEe
W3Y4YEHHBIN MaTepHai;

2) Geryio MPOCMOTPETh MaTEpPHA MPEACTOSIICH JICKIMHU, C [SJBIO JIYYIIer0 YCBOCHHUS
HOBOT'O MaTepuana;

3) caMOCTOATENbHO MPOPadOTaTh OTACIbHBIC (PArMEHTHI TEMbI MPOILION JICKIIMU, €CITU
3TO HEOOXOIUMO.

[Ipy KOHCIIEKTMPOBAHMHM JIEKIIMOHHOTO MaTepuaia CTyI€HTaM HYXXHO CTPEMHTHCS KPATKO,
CXEMAaTU4HO, IOCIENIO0BATEIbHO M JIOTMYHO (PUKCHPOBATh OCHOBHBIE IIOJIOKEHHS, BBIBOJBI,
00001eHuss U (GOPMYJIUPOBKH, HE MbITAsICh 3alUCAaTh BECh IPENOJABacMblii MaTepuaa CIOBO B
CJIOBO.

IIpu noAroTOBKE K 1aG0PATOPHOMY 3aHATUIO PEKOMEHTYETCSL:

1) 03HaKOMHTBCS C TEMOW W IUTAHOM 3aHSATHS, YTOOBI BBISCHHTH KPYT BOIIPOCOB, KOTOPBIC
OymyT 0OCYKIIaThbCsl HA 3aHITHH;

2) mopa0oTaTh C KOHCIIEKTOM JICKI[MHM II0 TEME 3aHATHSI, a TaKKe O3HAKOMHUTBHCS C
pPEKOMEHIyeMOl JuTeparypol M (IpH HEOOXOIUMOCTH) JOMOJIHUTEIbHBIMU HCTOYHUKAMU
uHboOpMalKY B BUE EPUOUUECKUX U3AaHnui U IHTepHeT-pecypcoB.

IIpu BBINOJIHEHUHU PAKTUYECKOHM pabOTHl CTYAEHTaM HEOOXOIMMO OTMEYATh T€ BONPOCH! U
pasfeiibl, KOTOPHIE BBI3BIBAIOT Y HUX 3aTPYAHEHHsA. C LEJIBIO MOCIEAYIOIEH KOHCYIbTALMM Y
npernojaBatens. Kaxaplil CTyIeHT AOIKEH CTpPEeMHUTbCS aKTMBHO pPabOTaTh Ha HMPAKTUYECKUX
3aHATHUSAX M YCIIEUIHO BBIIOJIHSATH TECTOBbIE IIPOBEPOUHBIE PAOOTHI.

CamocrosrtenbHas paboTa Hapsy ¢ ayJUTOPHOM MpeCTaBIIsAeT OJHY U3 BaXXHEHIINX (hopM
yuebHoro mporecca. CamocrosiTenbHas paboTa — 3TO IUIaHUpyeMmas paboTa CTYICHTOB,
BBITMOJIHAEMAs 110 33aJaHUI0O U IPU METOJAMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0e3 ero
HEMNoCpeICTBEHHOro yyacTusi. CamocrosiTenbHast paboTa IpeHa3HauyeHa He TOJIBKO JUISl OBJIAJICHUS
IIPEJCTAaBICHHON JUCHMIUIMHOM, HO U U1l GOpMUPOBaHMS HABBIKOB PabOThl BOOOIE, B YUeOHOH,
Hay4YHOH, NMpo(hecCHOHABHON eATEIbHOCTH, CHOCOOHOCTH NMPUHUMATh Ha Ce0sI0TBETCTBEHHOCTb,
CaMOCTOSITEJIBHO peliaTh BOZHUKAIOIINE TPOOJIEMbI, HAXOUTh NPAaBUJIbHbIE PEIICHUS U T.1I.

CamocrosTenbHas paboTa BKIIIOYAET: H3y4YEeHHE OCHOBHOM U JJOMOJHUTEIbHOMINTEPATYPHI,
npopaboTKa M MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia, MOATOTOBKY K NMPAKTHUECKUM 3aHATHUSAM,
MIOArOTOBKY TOKJIaI0B-TIPE3EHTALMN, IOJrOTOBKA K TECTUPOBAHUIO U K TEKYLIEMY KOHTPOJIIO.

B ocBoeHMM IUCHMIUIMHBI WHBAJIMJAaMU U JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSAMU
3/1I0pOBbsl  OOJIBIIOE 3HAYEHHE HMEET WHAMBHUIyallbHas ydeOHass paboTa (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE YUeOHOro MaTepHara.
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NupuBunyanbHbie

KOHCYJIbTAallUKh 11O

IIpEAMETY

SABJIAKOTCS

BaXHBIM  (DaKTOpPOM,

CHOCO6CTByIOH_II/IM HHIUBUAYyAJIU3allun 06yquH;1 U YCTAHOBJICHHUIO BOCIIMTATCJIBHOI'O KOHTAKTa
MCXKAY IPCIoAaBaTciicM U O6y‘-IaIOH_[I/IMC$I HWHBAJIMLJIOM WM JIMOIOM C OIrpaHUYCHHBIMU

BO3MOKHOCTSAMMU 3J0POBbBAL.

7. MaTepuajbHO-TeXHHYECKOe 00ecrieyeHHe Mo JUCHUNInHe (MOAYJII0)

HanmeHnoBaHune cnenpaabHBIX
TIOMEILIEHUI

OcCHAIIIEHHOCTh CIENHaIbHBIX
TOMEIEHNH

HepequL JIMICH3UOHHOI'O
IIpOorpaMMHOI o obecrieueHus

VYueGHbie ayTUTOPUH TSt
MPOBENICHUSI 3aHATHH JIEKIIMOHHOTO
Trmna tumna aym. 322, kopir. C (yauma
CraBpomnonbckasi, 149):

Mebenb: yueOHas MeOeb
TexHuUYeCKHe CPEACTBA 00 YUCHHUS:
9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VueOHbIe ayIUTOPUH TSt
MPOBEICHUSI TabOPATOPHBIX 3aHSTHI,
TEKYILEro KOHTPOJISI u
MPOMEXKYTOYHOW ATTECTAIMH ay/l.
430,u 439, xopn. C (ynuua
CraBpomnonbckasi, 149):

Mebenb: yueOHas MeOeIh

VYuebHbIe XUMUYECKHE Tab0paTOpHH,
OCHAIIICHHBIC KOMILTEKTHBIM
71a00paToOpHBIM 000pYyIOBaHUEM,
71a00paTOPHOM MOCYH0H ¥ HabopaMu
PEaKTHUBOB:

VYuebHbIe ayAUTOPHU IS KYPCOBOTO
IIPOEKTUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX pador)

KypcoBas paboTa He npegycMOTpeHa
y4eOHBIM IJIaHOM

Hns

CaMOCTOATEIHLHOU

paboTel  0OydaromMxcs

MIPETYCMOTPEHBI

ITIOMETIICHHS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'II/I?;I/IpOBaHHOI\/'I Me6em,}o, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOJKHOCTBIO TOJKITIOUEHUsI K cetn «MHTepHeT» M oOecreueHneM JOCTyla B AIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPETY YHUBEPCUTETA.

HaumeHnoBaHune nomMenieHun
JUISI CAMOCTOSITEIbHOM
paboThI 00yUaroIMXCs

OcCHAIIIEHHOCTH TTOMEIIEHHH IIST CAMOCTOSATEILHOMN

pabotel o0y4aromuxcs

[lepeueHp TUIIEH3MOHHOT O
MPOrpaMMHOI0
obecreueHns

TTomemenne g | MeGens: yueOHas Mebenb
camocTosiTensHOH ~ pabotel | Komrmuiekr CHeMaTN3UPOBAaHHON
oOyyaronuxcst  (YUTaJBHBINA | KOMIIBIOTEPHBIE CTOJIBI
3an Haydnoit 6ubmmoTexu) ObopynoBanue: KOMITbIOTEpHAs
MIOAKITIOYEHHEM K UH(POPMALOHHO-

KOMMYHHMKalMOHHOH ceTh «IHTepHET» U 1OCTYIIOM B

Mebenu:

TCXHHUKa C

ANEKTPOHHYIO  MH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTeNIbHON OpraHHM3aIMH, BeO-KaMephl,
KOMMYHUKAaIIHOHHOE obopynoBaHue,
obecrieuuBaroIiee  JIOCTyIl K CETH  HHTEpPHET
(mpoBomHOE COEIMHEHNE 154 OecripoBoTHOE
coenuHenne 1o Texuonorun Wi-Fi)

Tlomemenne i | MeGens: yaeOHas MeOeb

camocTosiTensHOH ~ pabotsl | Komrurekr CHeIUaIN3UPOBAaHHOM Mebenn:

obOygarommxcs ayn.431 Kopi. | KOMIOBIOTEPHBIE CTONBI

C (ymuma CraBpomoneckasi, | O6opymoBaHwme: KOMITBPIOTEpPHAsT  TEXHHKA c

149) MOIKIIFOYEHUEM K WHPOPMAaLIOHHO-

KOMMYHUKallMOHHOH ceTH «HTepHeT» U OCTYIOM B
QNEKTPOHHYI0  HWH(POPMANHOHHO-00pa30BaTEIEHYIO
cpemy oOpa3zoBaTeIbHOW OpraHHW3alnH, BeO-KaMepsl,
KOMMYHHUKaIlHOHHOE obopynoBaHue,
o0ecrieunBaroIiee  JIOCTYIl K CETH  HHTEPHET
(mpoBomHOE COEIMHEHNE 154 OecripoBoTHOE
coenuuenue 1o texuomoruu Wi-Fi)
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