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1 ey u 3axa4m U3yYeHHUs] JUCHUIITHHBI (MOIYJIsI)

1.1 leab ocBOeHUS AUCITUIIUHBI

CdhopmMupoBaTh I1IENOCTHOCTh BOCIPHATHS XHMHH, IOKa3aTb €€ TECHYI0 CBSI3b C
KHU3HEIEATSIBHOCTRIO OMOJIOTUYECKUX CHCTEM, PACKPHITh XUMHUYECKHE U (DU3UKO-XUMHUYECKUE
aCIIeKThI MPEBPAIICHUN MOJIEKYJIa — KJIETKa — OMOJIoTHYecKas cucreMa. BakHbpIM 711 OHOJIOTOB
ABIISICTCS OOy4YeHHE TPAMOTHOMY BOCHPHUSATHIO XMMHUYECKUX SIBICHHH B MHpE, B TOM YHCIE B
OMOJIOTUYECKUX OOBEKTaX, MOITOMY OCHOBHOE BHHMAaHHE Y/AEICHO OTOOPY CaMbIX OOMHX |
MPUHIMIINAIBHO BaXKHBIX 3aKOHOMEPHOCTEN B MPOTEKAHUU MPOIIECCOB B XUMUYECKUX CHUCTEMAX,
B YCTAHOBJICHUH CBSI3€l MEX]ly COCTaBOM, CTPOCHUEM U CBOMCTBAMU BEILECTB.

1.2 3apaum AMCUMIIMHBI

CdopMupoBars y CTy1I€HTOB:

e 3HAHHME OCHOBHBIX 3aKOHOB XMMUH, 3aKOHOMEPHOCTEHTIPOTEKAHHSI XMMHUYECKHX MPOIIECCOB;
® AHAIM3MPOBATh M KIACCH(PHUIMPOBATH XUMUYECKHE CHCTEMBIN MPOTEKAOIINE B HIX PEaKIIH;
e yYMEHHE MPEJCKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMUS MX CTPOCHUS M MPHHIIUIIOB
XUMUYECKUX MPEBPAIICHUH;

e TIpejCTaBJICHHE O HarboJIee TIIABHBIX JIOCTIKEHUAX U IPOOIeMax COBPEMEHHON XUMUH, €€
MPAKTUIECKUX BO3ZMOKHOCTSIX;

® HAaBBIKM IKCIIEPUMEHTAIBHOW pabOTHl B JTA0OPATOPHH;

1.3 MecTo qucuMnJIuHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTebHOii MPorpaMMbl

JucnumianHa «XUMHS» OTHOCHTCS K oOs3arenbHOM Yacth broka 1 "JucmumawmHb
(Momymu)" y4eOHOTO MuiaHa mo HampabieHuto moaAroToBku — 06.03.01 buonorus (GakamaBpuar)
0asupyercs Ha IIKOJBHBIX 3HAHUAX Kypca XUMHH, (PU3UKH (Fa30BbIE 3aKOHBI, CTPOCHHE aToMa U
ap.) .

JlaHHas JUCUMIUIMHA SABJSETCS NPEAIIECTBYIOMIEH Il JUCIHUIUIAHBL  «DKOJIOTHS,
«brnoxumus ¢ OCHOBaMU MOJIEKYJISIpHON Ouoiorun», «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMSY U
Ap.

B cootBeTcTBUM ¢ pabodynM y4eOHBIM IUIAHOM JUCHUILIMHA M3ydaeTcs Ha 1 Kypce 1o
o4HOU (hopme oOyueHus. Bua mpoMexyTOYHOM aTTeCTaIlluu: 3a4eT.

1.4 TlepeyeHb IJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUsI MO AUCHUIIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJIbTATAMHM 0CBOEHHUS 00pa30BaTe/JbHOM MPOrpaMMbl

N3yuenue nanHoi yueOHOI AMCUUIUIMHBI HAIIPaBIEHO HA (popMHpoBaHKe Y 00OyUYarOIUXCs
CJICYIOIINX KOMIETCHIIUN:

KOI[ 1 HAUMCHOBAHHC
I/IHI[I/IKaTOpa* JOCTMXKCHU A PGSYHBTaTLI 06yquI/151 IO JUCHHUIIJIMHE
KOMIICTCHIIUH

OIIK-6. Cnoco6eH ucnoiib30Bath B Mpo(hecCHOHATBHON NesITEeIbHOCTH OCHOBHBIE 3aKOHBI (DU3HKH,
XUMHHM, HayK O 3emJie W OHOJOruMHM, NPUMEHSATh METOJbl MaTeMaTHYeCKOro aHalu3a u
MOJENUPOBAHUS, TEOPETUUECKUX U IKCIEPUMEHTATBHBIX HCCIEI0BaHUMN, MPUOOPETaTh HOBBIC
MaTeMaTH4eCKUe M eCTECTBEHHOHAYYHbIe 3HAHUS, MCIOJb3ys COBPEMEHHbIE 00pa3oBaTelbHbIE U
nH(OPMAIIMOHHBIE TEXHOJIOTHH;

NOIIK-6.1. Umeer npencraBneHus | 3HaeT OCHOBHBIE HOHATHA u 3aKOHBI oO0I11EH,
00 COBpEMEHHBIX HAINpaBJE€HHUsX | HEOPraHUYECKOH, OPraHUYECKOM XHMHH, 3aKOHOMEPHOCTU
(U3MKM, XUMHKM U HayK o 3emie, | POTCKaHHs XUMHYECKAX MPOLIECCOB, METOIBI
AKTyaIbHBIX npo6iemax | KAUECTBEHHOTO M KOJMYECTBEHHOTO aHAJIH3a, busngeckue
METOJIbI UCCIIEAOBAHMS;




Kox 1 Haumenosanue
WHIUKATOpa™* TOCTUKCHHUS

Pe3ynbrarel 0OydeHust MO JUCHUTIIIMHE

KOMIIETEHIUU

OMOJIOTUYECKUX HayK U | YMeeT mpoBOJUTh PacyeThl IO OCHOBHBIM 3aKOHAM XHWMMH,

MEPCIIEKTUBAX MOJIb30BAaTbCSl  XMMHYECKOM  CHUMBOJIMKOM;  NPUMEHATH

MEXIMCIHIITHHAPHBIX 3HaHWUS PYHIAMCHTAJIBHBIX PA3/Ie]IOB XUMUU IS OTTUCAHUS

YICCIIEIOBAHHI SIBJICHUM,  TPOUCXOIAIIMX B JKUBOM  KIIETKE, B
OMOJIOTHYECKUX CHCTEMaX, IPUMEHATDH MOJIY4YEHHbIE 3HAHUS
110 XMMUU JUTsI penlieHns Tpo(ecCHOHATBHBIX 33/1a4;
Bnageer crnocoOHOCTBIO BHEAPATH JOCTUKEHUS XUMUU IIPU
peteHnn mpoecCHOHAIBHBIX 3a1a4

NOIIK-6.2. Hcnonb3yer B | 3HaeT OCHOBBI XMMHUYECKOTO JKCIMEPUMEHTA, CTaHIAPTHHIC

npodeccHoHaIbHON JESTeNbHOCTH | METOAUKU XUMUYECKUX HCCIIEIOBAaHUN, CHUHTETUYECKHE HU

HaBBIKH MPOBECHUS | AaHATTMTUYECKUE METO bl TIOJYUYEHUS U aHAIN3a XUMHUECKHUX

1a00paTOPHBIX HCCIIEIOBAaHUM, | BEIIECTB U PEAKIINIA;

COBPEMEHHBLIE ~ METOABI  XMMMH, | YMeeT 0€30IacHO MOJIb30BaThCSI XUMUYECKUMH PEAKTUBAMU

busuku, MaTEeMaTH4YECKOTO | U XUMHUYECKIM 000pynoBaHuEM; IIPOBOJIUTH

MOJEITUPOBAHUS U | SKCIIEpUMEHTAaJIbHbIE UCCIIEOBAaHNUS U aHAJIU3UPOBAThH

MaTeMaTU4eCKON CTAaTHCTUKU, a | pe3y/bTaThl

TaKKe coBpeMeHHbIC | Biianeer HaBbikaMu paOOTHl B XUMUYECKOW J1abOpaTopuu 1

oOpa3oBaTeNbHbIE U | TEXHOJIOTMYECKUX YCIOBUSAX, C XUMHUUECKUMHU PEaKTUBaAMU U

nH(pOpPMaLMOHHbIE TEXHOJIOTUH. XMUMHUYECKUM 000pYyA0BaHUEM

NOIIK-6.3. JemoHcTpHUpyeT | 3HaeT HOPMBI TEXHHKH O€30IMaCHOCTH, METOJIOJIOTHIO

BJIaZICHUC MCTOJaMH | XxpuMHH, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA BEIIECTB,

CTaTHCTHYECKOTO OLCHMBAHUA ¥ | Bo3MOIKHBIC PUCKH

MIPOBEPKHU TUIIOTE3,

MMPOTHO3UPOBAHUS TICPCIICKTUB H
COILIMAJIbHBIX MOCIEACTBUI CBOEH
npohecCHOHANTBHOU ACSITEIHPHOCTH.

YMeer TPOrHO3MPOBATH TMEPCINEKTHBBI W COIHAIBHBIC
MOCTIEJICTBUSL MCIOJIb30BaHUSA JOCTH)KEHU COBPEMEHHOM
XAMHAHU

Brnageer cmocoOHOCTBIO MPUHMMATh T'PAaMOTHBIE, HAYYHO
000CHOBaHHbIE MPOQEeCcCHOHATbHbIE PEIICHUS

Pe3y.]'IBTaTI>I 06yqu1/I;1 0 AWCHUIUIMHE AOCTUIal0OTCA B paMKaX OCYIICCTBJICHHA BCECX
BHUOOB KOHTAKTHOM M CaMOCTOSTCIbHON pa6OTBI 06yqa}omnxc>1 B COOTBETCTBUHU C YTBEPKIACHHBIM

yLIe6HBIM IIJIaHOM.

I/IHI[I/IKaTOpBI JOCTHUXKXCHUA KOMHeTeHHI/Iﬁ CUUTAKOTCA C(bOpMI/IpOBaHHBIMI/I Ipu
AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6yLICHI/I$I.
2. CTpyKTYypa U coJep:kaHue U CUUILIMHBI
21 Pacnpez[e.ﬂem/le prI[OEMKOCTI/I AUCHHUIIJIMHBI 110 BUIaAM paﬁoT
OO0ras TpyI0EMKOCTh AUCIMILIMHBI COCTABISICT / 3aueTHBIX eauHul (252 gaca), ux
PacCpeaCICHUC 110 BUaM pa60T IpcaACTaBJICHO B Ta6J'II/II_Ie
®dopma 00ydeHus
oyHas
Bunst pabot Beero 1 2 3
4acoB
ceMecTp cemMecTp ceMecTp
(Jacern) (Jacen) (gacer)
KonrakTHasi padoTa, B TOM YHCJIE: 107,6 37,2 33,2 37,2
AyauTopHbIe 3aHATHS (BCEro):
3aHATHSA JIEKIIMOHHOI'O THTIA 44 16 12 16
11a00paTOpHBIE 3aHATHS 50 18 14 18




®dopma o0ydeHus
Bcero ofnad
Buner pabot 1 2 3
4acoB
ceMecTp cemecTp ceMecTp
(gacer) (gacer) (gacer)

HNnas konTakTHasi padora:
Kontpois camoctosTensHol padoTsl (KCP) 13 3 7 3
ITpomexyrounas arrectanus (MKP) 0,6 0,2 0,2 0,2
CamocTrosiTesibHasi paboTa, B TOM 4HcJIe: 1444 34,8 74,8 34,8
OdopmiteHre 1a00paTOPHBIX padboT 4 12 4
CaMoCTOATEeNbHOE U3YUCHHE TEOPETHIECKOTO 10 24 10
Marepuaia
CaMocTosATeNbHOE pelIeHne 3a/1a4 6 14 6
IToaroroBka K TEKyIeMy KOHTPOJIIO 54,4 14,8 24,8 14,8
KonTtpous:
IMoxroroBka K 3K3aMeHy . - - -
O0mas Tpy10eMKOCTh | Yac. 252 72 108 72

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

KOHTAKTHas padora

3a4. e[ 7 2 3 2

2.2 Conepxanue TUCIUIIHHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM AUCHUTIINHBI.
Pa3zzenb! (TeMbl) AUCIMIUIMHBI, H3y4aembie B 1cemectpe (0uHOM hOpMbI 00yUeHsI)

KonnuecTBo yacos

Ne HanmenoBanue paznenoB (Tem) AyauTopHas BreayTopras
Bcero pabora pabora
J I13 JIP CPC

1 Beenenne. OCHOBHBIC TTOHATHS ¥ 32KOHBI XHMHH. Knaccer 8 ) 4 4
HEOPTaHWYECKUX COCIMHEHHUIN

2 Crpoenue BemecTBa. lleproandeckuii 3aK0H U IepHOANIECKAs 6 2 - 4

" |cucrema 3aementoB J.J. MenneneeBa. XuMudeckas CBS3b.

3 DHepreTuka XMMHIECKHUX HPOIECCOB. XMMIYecKas 6 2 - 4
TEPMOJIMHAMHUKA U XUMHUYECKOE PABHOBECHE.

4. |Xumuueckas kuHeTrka. Kartamus. 10 2 4 4

5. |PactBOpsL. Peakimu B BOOHBIX pacTBOpax. 10 2 4 4

6. XuUMHsI KOMIUIEKCHBIX coeuHeHuit. KommiekcooOpa3oBaHue B 6 2 ) 4
pacTBopax.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIE IMPOIECCH, X 2 2 4

7. |3aKOHOMEPHOCTH W MX POJb B OMOIOTHYECKUX CHCTEMAaX. 8
DJIeKTPOXMUMHUYECKHE MPOIIECCHI.

8. |0030p CBONCTB 3JIEMEHTOB U MX BAKHEMIIMX COSTMHEHHI. 14,8 4 4 6,8
HUTOIO no paszdenam oucyuniumnvl 16 18 34,8
Kontpomns camoctostensHol paboTs! (KCP) 3 - - - -
ITpomexyrounas arrecranus (MKP) 0,2
[ToAroroBKa K TEKYyIIEMY KOHTPOJIO -

OO6m1ast TpyI0EeMKOCTb TIO TUCITUIIIIHE 72

Pa3zensl (TeMbl) QUCIMILTHHBL, H3y4aeMble B 2 cemecTpe (0uHOi (hopMbl 00yUeHUsI)




KonndaecTBo yacos

Ne HaunmenoBanue pasaenos AYRHTOPHas Breayuropras
Bcero pabora pabora
J I13 | JIP CPC
1 Beenenne. Ctpoenue atoma yriepona. [ mopunmnzanus. Teopus 11 1 10
XMMHYECKOTO CTPOCHUSI.
9 YrieBonoponsl. AJKaHbl: HOMEHKIIATypa, CHHTE3, CBOMCTBA, 14 2 9 10
TIPUPOTHBIE HICTOYHUKH
3 HernpenensHble yrieBoqopoasl. ApoMaTHYecKue 14 2 9 10
yrneBoaopoabl. CtpoeHue, cBoicTBa. [loHsITHE apOMaTHYHOCTH.
4 CrmpTsl, (heHONBI 1 IpOCThIe APUPHI: CHHTE3, CBOKCTBA, 13 1 2 10
HOMEHKJIaTypa, OMOJIOTHYecKas poib.
5 KapOoHuIbHBIE COSIMHEHHUS: allbIeTUIIbI, KETOHBI, 16 2 9 12
KapOOHOBBIE KHUCIIOTHI M UX MPOM3BO/IHBIE.
6 Vraesoasl. CTpoeHue, kiaccupukanys, GU3NKO-XUMHIECKIE 14 2 2 10
cBoiicTBa. OnTHdeckas H30MepusL.
7 AMI:IHBI, AMHMHOKHUCIIOTHI, enTH b, 0enku. CTpoeHue, 18,8 2 4 128
CBOICTBa U (DYHKIIUH.
HUTOI'O no pazoenam oucyuniurvl 12 14 74,8
KonTposb camocrositenbHol pabotsl (KCP) 7 - - - -
ITpomexyrounas atrectauus (MKP) 0,2
IlonroroBka K TEKyIEMY KOHTPOJIIO -
OO1ast TpyJOEMKOCTb 10 JUCHHUIUIHHE 108

Pa3zzenbl (TeMbl) TUCIUTUTUHBI, U3y4aeMbie B 3 cemecTpe (04HO# (hopMbI 00yUCHHS)

KonuuecTBo yacos

Ne HanmeHnoBanue pa3znenos AyauTopHaz Breaymuropras
Bcero pabora pabora
J1 113 | JIP CPC
1 XuMuueckoe paBHOBecHe. KOHCTaHTBI XMMHYECKOTO 6 2 4
paBHoBecust. [Ipunuun Jle-Ilatense.
2 | Tlporomutuueckas teopust. bydepHbie pacTBOPBI. 6 2 4
3 Peakiu koMIuieKcooOpa3oBaHUs ¥ OKUCIHUTEIBHO- 6 2 4
BOCCTAHOBUTENBHbIE PEAKIIH.
4 [Ipo6oor6op. MeTrponorndeckue OCHOBBI XUMHUUECKOTO 8 2 6
aHanu3a
5 | Turpumerpuyeckuii aHaIK3. 20 2 10 8
6 [NoTeHIIOMeTpUYIECKUE METO/IbI aHAITU3A 10 2 4 4
7 CreKTpOCKOMMYECKHE METO/IbI aHANIN3A. 12,8 4 4 4.8
HUTOI'O no pazoenam oucyuniumnsl 16 18 34,8
Kontpoms camoctostensHoi paboTsl (KCP) 3 - - - -
ITpomexyrounas arrecrauus (IKP) 0,2
IoxroroBka K TeKymeMy KOHTPOIIO -
OO6m1ast TpyI0EMKOCTb IO TUCITUIIIIHE 72

[Tpumeuanwue: JI — nekuuwn, [13 — npaktudeckue 3austus / cemunapsl, JIP — naboparopHbie
3ansaTus, CPC — camocrositenpHast paboTa CTyAeHTa

2.3 Copeprxanue pa3iesoB (TeM) TUCHUILINHBI
2.3.1 3ausaTus JeKImHOHHOI0 THIIA




ceMecTp

HanmMenoBanue
TEMBI)

paszzmena

Coneprkanue paszena (TeMBbI)

(DopMa Tekyiero
KOHTpPOJIA

OcCHOBHEIE
TIOHSTUSA u 3aKOHBI

XUMUH. Kiaccer
HEOPTaHMYECKUX
COeIMHEHUMN

Bsenenue.

IIpenmer u 3agaun xumun OCHOBHBIE NMOHATHSA U 3aKOHBI XMMUHU.
Ponp xuMuM B HaydHO-TEXHHYECKOM Iporpecce. PazButue Xxumuu
B MEXIUCUMIUIMHAPHBIX  HAay4HbIX oOjacTsx. [IpoOmemsl
skonmorud. HoBBle HampaBieHMs COBPEMEHHOM XUMHUM U
XUMHMYECKOH  TEXHOJOTHH UHTErpalid M CHHTE3a
€CTECTBEHHOHAaYYHBIX 3HaHMN Knaccel HeopraHmueckux
COEMHEHUI: OKCUJIBI, KUCIIOTHI, OCHOBAHUSI, COJIH.

VeIt
orpoc
KP,

JIP

CrpoeHue BELIECTBA.
Ilepronuueckuii 3akoH U
NepHoIUYEecKas CUCTEMa]
2JIEMEHTOB A.N.
MenneneeBa. XuMuueckast
CBSI3b.

BonHoBbIe cBOWCTBA 3JIEKTPOHOB B aToMe. YpaBHeHuene bpois.
OCHOBBI KBAaHTOBO-MCXAaHHUYECKOW TEOPUU CTPOCHHS aToMa.
BonuoBas gyskims. KBaHTOBBIC YnCIa.

Atomusie S, p, d, f - opburanu. 3amonHeHHE 3IEKTPOHAMM
atomHbIx opOuraneit (AO). [Ipasuio [Taynu. [paBuno XyHza.
Ilepuonnueckuit 3akon JI.JMI. MenneneeBa. Ilepuonuueckas
cUcTeMa DJIEMEHTOB. [lepronnieckd W3MEHSIOIHUECs] CBOMCTRA
JJIEMEHTOB, WX CBS3b CO CTPOCHHEM JJICKTPOHHBIX 000J0YCK
aToOMOB. Pajuychl aTOMOB, SHEPrusi HOHU3AIINH, 3aKOHOMEPHOCTH
B UIBMCHCHHU O3THUX BCIUYHUH. HOJ’[O}KGHHG XUMHUYCCKOIr'o 3JICMCHTA
B MEPUOMYCCKON CHCTEME KaK €ro TJIaBHEHIIIas XapaKTePUCTHKA.
Xumudeckast cBsizb. [lepekpbiBaHHE aTOMHBIX OpOHTAlIel Kak
ycioBre oOpa3oBaHus cBs3u. [IoHATHE 0 METO/IE BalEHTHBIX
DneKkTpooTpuIaTeNbHOCTh. CBONCTBA KOBQJICHTHOM MMOHHOMN
CTPYKTYpa). IIpencrasicuue 0  mnonuMopduzMe
MexMOoneKyIsIpHbIE CUIIbI B3aUMOJEHCTBUSL.

XuMUYecKas CBSI3b B KOMIUICKCHBIX COCIMHCHMSX. THUITMYHBIC
KOMIIJIEKCO0Opa30BaTEeNU M JIMTaHAbI.

VcTHBIA
orpoc,

OHepreTuka XUMHUYECKUX
IIPOLECCOB. XUMHUUECKas
TEepMOANHAMHUKA u
XUMHYECKOE paBHOBECHE.

OHepreTuka  XHUMHYECKHX  peakuuid. TepMomuHaMHYecKue
cucteMbl. DYHKIIMH COCTOSHMS (PHTAJIBIUSA, SHTpOIMS, padoTa
9Heprus). OHepreTudeckue APQPEKTbl XUMHYECKUX PEaKIIHIA.
[leppoe Hayas0 TEPMOAMHAMMKH. OHTANbIMSA 00pa30BaHUA
BelllecTBa. 3akoH I'ecca ¥ ero  HUCHONb30BaHUE  JUIA
TEPMOXUMHYECKUX pacuéToB. CTaHIApTHBIE COCTOSHUS BEILECTBA.
Ilonstne 00 oHTponmu. Bropoif 3akoH TEPMOAMHAMUKH.
N3zobapHo-n30TepMuuecknii moteHiman (dHeprust ['mb0Oca) kak
KpUTEpUH M [ABIXKYIIAs CUJIa CaMONpPOHM3BOJIBHOIO IPOTEKaHMS
MPOIIECCOB B 3aKpbITO cucteme. OOpatumble W HeoOpaTHMbIC
peakuuu. XuMmudeckoe paBHOBecHe. ['OMO- M reTeporeHHble
paBHoBecus. Koncranta pasHoBecus. [Ipunmum Jle-lllatensbe,
ycinoBue npuMeHNMOcTH. CMeIeHne paBHOBECHS. Y CIOBHS
(ha30BOTO paBHOBECHS

VY cTHBIN
Omnpoc

XuMmudeckas
Karamms.

KHMHCTHKA.

CKopocTh XMMHYECKOH peakmuu. @DaKTOphl, ONPEeIsIONre
CKOpOCTh peaknuu. 3akoH JercTByommux wmacc. [lopsaok wu
MOIEKyIsIpHOCTE peakimu. [IpaBuno Bant-I'odpda. INorstre o6
SHEPTrysl aKTUBAIMHU U aKTHBUPOBAHHOM KOMILIEKCE.

Karanuzatopsl,  KaTamUTHYECKHE  pEakuuHW.  ABTOKaTalus3.
DepMeHTaTUBHBIA KaTanu3. ['OMO- M TeTeporeHHbId KaTaaus.
[ennbie peaknuu. [TociaenoBaTenbHble U MAPATIICIBHbBIC PEAKIINH.

YcrHbIIT
Omnpoc
JIP

PactBopel. Peakuum B
BOJIHBIX PacTBOPaX.

JucriepcHbIe CHCTEMBI UX KiIaccupukanus. TepMoTuHaMUIecKas
HEYCTOWYHBOCTD TeTEePOr eHHBIX JIICTICPCHBIX CHCTEM.
IToBepxHOCTHBIE siBIEeHUS U afncopOiust. CyCeH3UH U AMYIbCHH.
Komnonanaeie pacTtBoppl W WX CBOWCTBa. 30IM HW  TeEINH.
Koarymsmus.  Asposonu, OBIMBI, TYMaHBL. [a30BBIE pPacTBOPEI.
[Mapmmaneaoe nmaBnenue. 3akoH JlampToHa. XUMHYECKash TEOPHUS

pactBopo I.MI. MenneneeBa. PactBopeHme kak (H3HKO-
XUMHYECKHi  mporecc. PactBopumocts BemiecTB. CriocoObl
BBIpQKCHUS KOHIeHTpanuu. 3akoHel Paymsa, [empm.  Ocmoc.

Y crHBIIT
Omnpoc
JIP




3akoH Bant-T'odda.

OcHOBHBIE MONOXKEHUSA TEOpHH INEKTPOIUTHYECKOH
muccoranyy. CuiibHbIe B caa0ble 37eKTpoauThl. CTereHb
muccorani ¥ Qakrtopel Ha e€ Bimstomue. KoHcraHTa
JIICCOIMAINN 1 (DaKTOPHI Ha e€ BIHstomye. 3aKoH pa30aBIeHHS.
[ToHsiTHE O TEOPHM CHJIBHBIX 3JIEKTPOIUTOB. AKTHBHOCTB,

KO3 PHUIMEHT aKTUBHOCTH, NOHHAsI CHJIa PacTBopa.

HonHoe mnpomsBenenue Boabl. Bomopomssiii mokaszatens (PH).
[loHATHS O KHMCIOTHO — OCHOBHBIX HHAMKaropax. Iumpomus
coneir. HeoOpatumeiii  tuaponu3. CrermeHb W KOHCTAaHTa
rugponuza. BiusHue temmneparypbl M pa30aBlieHHS Ha CTENECHb
rugponusa. bydepHsie pactBopsl u ux cpoiictBa. [IponsBeneHue
pactBopumoctu (I1P). YcnoBus Beimanenus ocaaka

Xumus KoMIUleKCHBIX| Koopaunaumonnast  teopuss  Bepuepa.  Jluramppl.  Twursl|Y cTHBIN
COEAMHEHUI. KoMIuleKkcoB. JleHTaHTHOCTh. Xenatbl. [Ipupoma xummndeckux|Onpoc
KommekcooOpa3oBanue | cBsizeii B KOMIUIEKCHBIX  COEIMHEHHMsX.  HoMeHkmaTypa
B PacTBOpax. KOMIUIEKCHBIX COeIMHEHU. MarHuTHbIE CBOWCTBA COEIMHEHHIA.
buosnemenTsl. buonuranapr. OOmmas xapakTepuCTHKa
KOOPAMHAIMOHHBIX COSJMHEHUH OMOMETAIIOB C OMOJIMTaHJaMH.
OKuCITUTENBHO- OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE MIPOLIECCHI. Bnusiaue |V cTHbIM
BOCCTaHOBUTEJIHHbBIE KHUCIIOTHOCTH cpensl Ha MIPOTYKTHI OKHCIHUTENsHO- | Onpoc
MIPOLECCHI, WX | BOCCTAHOBUTENBHBIX peakuuid. OleHka TepMoanHaMmudeckoii|JIP
3aKOHOMEPHOCTH M UX| BO3SMO)KHOCTH TMPOTEKAHUS OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
poNb B OHMOJOTMYECKHX| pEaKUUid. DJIEKTPOIHBIA MOTEHIMAN. Ps HanpspkeHHs METaIoB.
cucremMax. CraHiapTHBIE OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIE MOTEHIIHABI.
ONeKTpOXUMUYECKHE lanpBanmueckuit 3nementT. DJIC ranpBaHHUECKOro 3JIEMEHTa.
TPOILIECCHI. ONEeKTpoaN3 PAacIUIaBOB U BOJIHBIX PAcCTBOPOB CONEH.3aKOHBI
®Dapazes.
00630p cBoiicTB nemeHToB | Kitaccupukanmst 1 pacipocTpaHeHHOCTh XUMUYECKHX 3JIEMEHTOB | Y CTHBIH
1 MX BOXHEHIINX B OpraHm3sMe © OKpyxkatomel cperne. Pomp 3memenToB-|Ompoc
COEMHEHUI. OpPraHOr€HOB U UX COCIMHEHUH B PACTUTEIBLHOM U KUBOTHOM JIP

mupe. MeTtajulbl KU3HH UX POJIb B PACTUTEIBHOM U >KUBOTHOM
mupe. Makpo- 1 MUKPO3JIEMEHTBI B CPEJIE U OpPraHU3Me YeI0BeKa.
Bonopon. O mecte Bomopona B [lepuommueckoii cucreme.
N3oronel Bonopoaa. Pusnyeckue U XUMUYECKUE CBOMCTBA
Bogopona. CoelMHEHUS BOAOPOJA C METAJUIAMHU U HEMETAJIAMHU.
Bona. Ctpykrypa u cBoiicTBa Boasl. Boga kak pacTBopuTensb
I'anorennsl. O0mmas xapakTeprCcTHKa. 1'aoreHs! Kak OKUCIUTEIH.
Bonoponusie  u KUCIIOPO/IHBIE KUCIIOTBI raJIOreHoB.
OtTHocuTeNnbHAasE  YCTOWYMBOCTh  KHCIOPOJIHBIX  COEIMHEHHH
rajJoreHoB. broxumMuydeckas poib rajJoreHos.

Kucaopona. M3otonsl kuciopona. DNIEKTPOHHOE CTPOSHHE U
CBOWCTBa MOJEKYNbl kuciopona. Kucmopon m mpupoma. O30H.
OzonnpoBanue, OKCHOB B THAPOKCHIBL. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOWCTB OKCH/OB, THPOKCHIOB B psiax W Ipymmax.
Ilepnonuueckoii cucremsl. Ilepokcuapl.

XaabKoreHbl. Ob6mas XapaKTepUCTHKA. Cynsumgsl.
PactBopuMocts cynb(umoB. BoccraHoBuTenbHAs aKTUBHOCTH
cynbumos. IlomydeHnue, cBoiicTBA W NPHUMECHEHHE OKCHIOB
cepel. CepHass u cepHHCTas KHCIOTHL. COIOCTAaBICHHUE CHIIBI
KUCJIOTHOCTH M TPOYHOCTH CEPHOM M CEPHHUCTOH KHCIOT.
OxucnuTenbHass aKTHBHOCTh cepHOM KHciHoThl. Comu  cepHOU
kucnotel.  KBacipr. Tepmuueckas yCTOWYHMBOCTE — CYIb(aToOB.
Pors cepsl B OmoMonekynax.

A3or U ¢ocdop. O6mas xapakrepuctuka. Azor. CTpoeHne u
MIPUYMHA OTHOCHTENHbHONW MHEPTHOCTH MOJIEKYJBI a30Ta. A30T B
npupone. AMMuak. PaBHOBecne B BOIHOM pacTBOpPE aMMHaka.
Kucnoponnsle coemuHeHHs a3oTa. OHEpreTHKa IONY4YEeHUs W
CBOIICTBA  OKCHAAa  a30Ta.  A30TCOAEpXallue  KHCIIOTHI




B3anmogeiicTBre a30THOM KHCIIOTHI C METAJUIAMHU K HEMETaJJIaMH.
AzotHble ynoOpeHnsi. CBOWCTBa M POJIb XMMHYECKHX CBSI3EH
azora B OMOMOJIEKyax.

®ochop. Dochoprbie kucHOTHL.  OCHOBHOCTH  POCHOPHBIX
kucnor. @Pocdartel. PactBopuMocts u  ruaponu3  (ocdaTos.
®ochuner  meraimoB. Dochop B mpupome. DochopHsie
ynobpennsi. CBOWCTBA M poONb XUMHYECKHX cBsizell (ocdopa B
OGuoMorneKynax,

VYraepon. Kpemumii. OOmas XapakTepucThka. YTJepona,
Mopundukanus cBobomgHoro yriepona. CBsi3b CTPYKTYpBI CO
CBOMCTBaMU. YTONb Kak ajcopOeHT. [lomydeHne 1 cBoWCTBa OKCHIOB
yriepona. Monookcun yriepona. Kapoornner Merasmnos. JIynokcna
yTiI pona. PaBHOBecHe B BOJHBIX pacTBOpax JMOKCHIA Yrilepoja.
KapOonatel. KapOonatHoe paBHOBecue B mpupopae. CBoicTBa
XMMHYECKHX CBsI3€il yriaepona B OHOMOJIEKyax.

Kpemunuii. Xumudeckre 1 U3NYeCKre CBOWCTBA KPEMHHUSL
KucnoponHsie coenuuenus kpemuus. KpeMHUEBbIE KUCIIOTHI.
'Cunukartsl, [ MApONU3 CUITUKATOB.

Ilesounbie MeTamibl. CpaBHHUTENbHAS XapAKTEPUCTHKA LIEITOYHBIX
METaJUIOB. XapaKTePUCTHKA AaTOMOB U HOHOB LIEITOYHBIX METAJIOB.
Oxcunpl, MepoKCUabl U THApOKcUAbl. [lomydeHne u cBoHcTBa
couneid. bruonoruueckas poib HaTpus U Kajaus. Kanuiiaeie ynoOpenus.
Bepunii, marnmii. lenounozemenbHble Metauibl. OOmias
XapaKTEepUCTHKA DJJEMEHTOB BTOpPOM rpymmbl. Bakneimue
coeMHeHus1 OepuyuHs ¥ Maraus. ['uaponu3 coneit Oepriniys MarHus.
[[lenounozemenbubie MeTawibl. OKCHABI, THAPOKCHILI W COJU
LIETTIOYHO3EMENBbHBIX METAIIOB. PoJib cOeTMHEHNI KanblUs U MarHus
B JKHBOM OpTaHHU3Me.

Xumusi d-3emeHToB. OU3HdecKre CBOMCTBA, MPOCTHIX BEIIECTB.
CreneHH OKHUCICHHA. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
TIPOCTHIX BEIIECTB U COSIMHEHUN IePeXOIHbIX IEMEHTOB B IEPHOIAX
u rpynnax. [lepexomHpie 3MeMEeHTH KaK KOMIUIEKCOOOpa30BaTeIH.
OcobenHocTy XMMUH d-3JIEMEHTOB TI0 CPABHEHHUIO C XMUMUEH S, P-|
3JIEMEHTOB.

IMogrpynmma  xpoma. OOmas  XapakTepHCTHKa  3JIEMEHTOB
MOATPYIIIBI Xpoma. Ousuueckue u
xuMmmudeckue cBoiictBa xpoma. CoenuHenne xpoma (III): oxcwun,
THIPOKCHUJI, CONU. XPOMATHI U

nuxpomatsl. OKUCTHTENFHAS aKTUBHOCTD coequHeHmin xpoma (VI).
Baxneiine coenuaeHnst MOOieHa U Bolb(ppama. bruonorudeckas
pob,

I[onrpymma wmapranma. OOmasi XapakTepHCTHKa 3JIEMEHTOB
moarpymnmel  Mapranma. OKCHABI W THUAPOKCHABI Maprasia.
YCTOWYMBOCTh COEOUHEHUM pPA3JIMYHOM CTENEHU OKUCIECHHUS
MapraHia. MaHraHaTel W TIepMaHTaHaTHl. BnmsHue cpenbl Ha
OKHCIINTEIhHO-BOCCTAHOBUTENIFHYIO ~ aKTHBHOCTH  COCIHHEHUI
Maprasia. bruonorndeckas poib COSAUHEHNI MapraHia.

OnemeHTHl BockMoOW moarpymmbel. OOmas XapakTepHCTHKA.
Kemnezo. Oxcumel © THAPOKCHABI Kenesa. [ waponm3 u
YCTOMYMBOCTB coneit xxene3a. @eppurtbl. Oeppatel. KoMmmnekcHbie
coennueHns keneza. CoeguHEHHMs KOOalbTa W HHUKENA.
Brororieckas pois 0-371eMEHTOB ceMelicTBa JKeltesa.

2

cemecTp

Beenenne. CtpoeHue
aToMa yriepoja.
T'ubpunmzamms. Teopus

XUMHUYCCKOIr0 CTPOCHMU.

IIpenmer oprannueckoi xumuu. Teopus XMMUYECKOIO CTPOSHUS
A. M. byrnepoBa. M3omepms. CtpoeHme aroma yriepona.
I'ubpunusanys. T'eomerpus OpPTraHUYECKUX MOJIEKYIIL.
OnekrponHble 3G ¢ekTsl. THIbl peakyii B OpraHNuecKOl XUMHUH.

VcrHbri
Omnpoc
JIP

KP




Tumer vactun. Hykneodpunsl u  anextpodmnsl.  Kucmorst

ocHoBaHus bpénctena u JIptounca.

u

Knaccudukanms yrineBomopomoB. HoMmeHkiaTypa opraHmdeckux |Y CTHBIN
VYriaeBonopospl. ANKaHbl: | coennHeHni. M3omepusi ankaHOB, MeToabl JaboparopHoro wu|Omnpoc
HOMEHKJIaTypa, CHHTE3, | IIPOMBIIUICHHOIO MIOTY4eHHS, TIPOLIECCHI nepepaborku|JIP
CBOICTBa, IPUPOIHBIC TIPUPOTHOTO  YTJIEBOJOPOIHOTO ChIphbs. KpekwHr, pudopMuHr,
HCTOYHHUKH M30MepU3alysl. Peaxnmn panuKaIbHOTO 3aMelIeHNUs:
3aKOHOMEPHOCTH M MexaHu3M. [ anoreHankansl. Peakiums Biopua.
VrieBoAopoasl, colep)Kalux KpaTHble cCBsi3U. ['eomeTrpus u|YCTHBIM
3IEKTPOHHOE CTPOEHHE IBOMHBIX M TPOWHBIX cBs3ed. M3omepusa|Onpoc
MOJIOKEHNsI ~ KpaTHOM  CBsi3W, TreoMmeTpuueckas  u3omepws. |JIP
Homenknatypa ankeHOB, alKHHOB, [HEHOB, COCTaBIICHHE
Ha3BaHWI  TOJIMHEHACHIIEHHBIX  COSAMHEHHH. XHWMHUYECKHe
HenpeienbHbre CBOIiCcTBa HeTIpeIeNbHBIX YIJIEBOIOPO/IOB, peakii
VIIIeBOMIOPOEL. CTpOGHHS 3neKT[30(b1:mLHoro W paJIMKaJIbHOTO TIPUCOEIUHEHHUS 110 TBOHHOM
KPATHEIX CBA3E, peaKimH u TpoiHoi cBs3u. IlpaBuio MapkosHukoBa. Peaxkimsa Kyueposa.
O —— IlonydyeHne ankeHOB: NETHIPUPOBAHHE QIKaHOB, JCTH/paTalis
ApomaTiecke CIUPTOB, JeruaporaioreHupoBanue. [IpaBmio 3aiineBa. Peakuuu
T — OJIMTO- U TIOJIMMEPHU3aIHH. }
cBoiicrra. TToHsTHE OcoOeHHOCTM ~ XMMHYECKMX  CBOWCTB OeH30Ma W ero
APOMATHIHOCTL. npou3BogHbIX. CTpoeHne OEH30JIBHOrO KOJblla, COMPSIKEHHE,
apoMatnyHocTh. Homenknarypa apeHoB. CrocoObl TONydYeHHUs
apomarndeckux YB. Xwumuueckue cpoiicTBa apeHOB. Peakiuu
INEeKTpOQUIILHOTO  3aMelIeHUss B apoOMaTH4YecKOM  sipe,
3aKOHOMEPHOCTH U MeXaHM3M. BInsiHUE 3aMecTHUTeNsI Ha MPOoLece
samerienusi. Opuentantsl | w Il poma. CornacoBannas u
HecOrjJacoBaHHAs OPUEHTAIMSL.
D yHKIMOHAIbHbIE COEIMHEHHS. Kucnoponconepxarue|Y cTHBIN
coequnenus. CBoiicTBa U 2JIEKTPOHHOE cTpoeHHe aromalOmpoc
CroupTsl, heHOIbI 1 KHUCJI0pOJa U T'MAPOKCUIbHOW rpynmel. Homenknarypa crnupros.|JIP
IpoCThIe YUPHL: CHHTE3, | Peakiuu Mo I'mApOKCUILHON rpymme. KUCIOTHOCTH CIUpTOB, ee
CBOWCTBA, HOMEHKJIATYPA, | 3aBHCHMOCTH OT CTPOCHHS YIJIEBOIOPOMHOIO pamukana. MeTombl
OuoornyecKas poib. HONy4YeHHs CIHMPTOB B MPOMBIIUICHHOCTH M B J1a0OpaTOpUM.
[MpocTeie 3¢upkl: cTpoeHUE, HOMEHKIIATYPA, CIIOCOOBI MOTY4EHHS
Y XUMHUYECKHE CBOMCTBA.
Kap6onunsHsie Ctpoenue KapOOHMITBHOM TPYIIIIBL Homenxuatypa | Y cTHbIH
COCIMHEHUS: aJbJeTUbl, | KapOOHWIBHBIX COSIUHEHUH. AJBIErHIbl, KETOHBI: ocobeHHoCcTH|Onpoc
KETOHBI, KApOOHOBKIE CTPOECHMS U CBA3aHHBIE C HUMU pa3jinyus B cBoMcTBax. Peaxuuu|JIP
KHCIIOTBI ¥ UX OKHCJIEHHS M BoccTaHOBIeHHs. HykneopunpHoe npucoenunenue: | KP
IIPOU3BOJHBIE. peakuuMy €  KHCIOPOJHBIMH, a30THBIMH M  YIJIEPOAHBIMHU
VYrnesonpl. Ctpoenue, Hykneopmwramu. OcHoBanust Illudda. Peaximum anpronsHO-
Kinaccuuranmst, pu3nKo- | KPOTOHOBOM KoHAeHcanuu. CTpoeHHe M CBOMCTBAa KapOOHOBBIX
XMMHUYECKHE CBOUCTBA. KHUCIIOT U uX coliei. [Ipon3BO/IHBIE KUCIIOT: CIOXHBIE 3(UPHI ,
OnTuyeckast H30MepHs. AHTUIPUABL, XJIOPAHTUAPHUIBI M aMH[bI, NTOTYYCHHE U CBOWCTBA.
CrnoxuodupHas konaeHcanus Kisitsena.
CtpoeHne yriaeBonoB, crocoObl ux kiaccupukanuu. OyHKINHA B
JKUBBIX OpraHM3Max. XHMHYECKHE CBOHCTBA MOHOCAXapHIOB,
onTHyeckas wn3zoMepus. Jlucaxapuiasl: BOCCTAHABIMBAIOLINE U
HEBOCCTaHABJIMBAIOIIME  caxapa, pEakIWd  OKUCICHHS W
pacmerenust. [lommcaxapuabl: Kiaccuukanus, QyHKITHH.
T'mpponus kpaxmana.
AMWHBI, aMUHOKHCIIOTBI, | DJIEKTPOHHOE CTpOoeHHWe artoma a3oTa. OCHOBHOCTH aMWHOB, |Y CTHBIN
TIeTITH/IBI, OSNTKH. BIMSHHE Ha HEEe CTPOCHHS YIIIEBOIOPOAHOro panaukana. Onpoc
CrtpoeHue, CBOWCTBA U CompspkeHne B apoMaTHdecknx amuHax. HykmeoduisHOCTH|JIP

¢GhyHKINN.

aMHMHOB, AIKWIMPOBAHHE W aIWIMPOBaHWE IO aToOMy a30Ta.
Homenknarypa aMMHOB. AMUHOKHUCIIOTBHL: CTPOEHHUE, CBOWCTBA U
HOMEHKJAaTypa. AMQOTEpHOCTh aMHUHOKHCIOTEI B pPacTBOpPax.
Meronpl momydeHHst aMHHOKWCHOT: peakmus  LlTpekkepa-
3enmuHcKoro, mero ['abpmans. CTpoeHne NMenTuaoB W OENKOB.




HCHTI/II[HEISI cBs13b. CBoOMCTBA GGHKOB, Ka4YC€CTBCHHBIC PCAKIINU:
KCaHTOIIPOTCHUHOBAs, 6I/Iyp€TOBa$[. q)yHKIII/II/I OCJIKOB B KHMBBIX
opraHm3sMax. CDepMeHTLI.

ceMecTp

HaumenoBanue paznena

ConeprkaHue pasena

dopma
TEKYIIEro
KOHTPOJIA

XUMHUYECKOE PAaBHOBECHE.
KoHcTanTs! XHMHUECKOr0
paBHoBecwust. [Tpuniun Jle-
MaTense.

Xumnueckoe paBHOBecue. KOHCTaHThI XUMHUYECKOT'O PaBHOBECHSL.
BolpaxkeHue JUisi KOHCTaHT paBHOBECHS B Cllyyae TIOMO- U
TeTepOreHHBIX paBHOBECUH. 3aKOH NeHCTBYIOMUX Macc. CMeleHue
xumudeckoro papHoBecus. [lpuniun Jle-lllatenve. Brnushue
TEMIIEpaTyphbl, JaBleHUs] ¥  KOHIIGHTpAallMd pPEareHTOB Ha
XUMHUYECKOE paBHOBECHE.

ITnceMeHHBIA
orpoc

IIporonuTnueckas Teopusl.
BydepHbie pacTBopbI.

OOme cBemeHUss O pacTBopax. PacTtBopumocTh. BojaHbeie u
HEBOJIHBIE  pAcTBOpHUTENM. XHMHUUecKas (TWApaTHas) Teopus
PacTBOpOB JI.M.Menneneena. T'unpartsl, COJIbBATHI,
KpHUcTamaoruapatel. MIOHHOE COCTOSHHE 3JEMEHTOB B pacTBOpax.
CpoiictBa Bombsl Kak pactBoputens. CrnocoObl  BbIpaXeHHS
KOHIEHTpAIK pacTBOpoB. CUIIbHBIE U ClIa0ble 3JIEKTPOIUTHL. 3aKOH
pasbaBnenns OcBanbaa. Kommounnesile pactBopbl. KostonmgHoe
COCTOSIHMC B TMPUPOJHBIX CHUCTEMaAX. A3p030J'[I)HI)Ie 3arpsA3HCHUA
okpyxatonieii  cpenbl.  [Iporonurthueckas — Teopusi  (TeopHs
Bpencrena-Jloypu). PaBHOBecue B cucTemMe KHCIOTa — COMPSKEHHOE
OCHOBaHME M pacTBopuTenb. KoOHCTaHTa  KHCIOTHOCTH U
OCHOBHOCTHU. KHCIOTHBIE M OCHOBHBIE CBOWMCTBAa PACTBOPUTENEH.
Koncranta aBTomporonu3a. Bomopoansiii mokasarens. BrusHue
IPHUPOIBI PACTBOPUTENS HA CHIIY KUCIOTHI M OocHOBaHuA. bydephbie
pacTBOpbl M X cBoiictBa. Pacuer pH OydepHbix pacTBopoB.
bydepnast emkoctb. Tunbl OydepHbIX CHCTEM, MX Ha3HA4YCHHE B
aHaJM3e.

ITuceMeHHbBIH
orpoc

Peaknuu
KOMILIEKCO00pa30BaHusI U
OKHUCIUTEIBHO-
BOCCTaHOBUTEIIHHBIE
peakiuu.

Kraccudukanums KOMIDIEKCHBIX COeMHEHHH. PaBHOBecHs peakiuii
KoMIiekcooOpa3oBanus. CrymeHuaToe KOMIUIEKCOOOpa3oBaHME.
KoHcTaHThl ycTOMYMBOCTH (cTyneH4aTble ¥ o0mme). OCHOBHbBIE
TUNBl COCIMHEHWH, O00pa3yeMbIX C Y4YacTHEM OpPraHHYECKHX
peareHTOB. Xenatsl, BHYTPHUKOMIUICKCHBIE COEIMHEHHSI.
OKHCIUTENTbHO-BOCCTAHOBUTENBHBIM ~ MOTEHLHAIL. VYpaBHEeHHE
Hepucra. Cranmapthbiii u  (dopmaibHbelii  moTeHImanbl. CBsi3b
KOHCTaHTBl PAaBHOBECHS CO CTaHOAPTHBIMH M (HOpPMaIbHBIMH
noTeHuataMu. HampaBieHne OKHCIUTENbHO-BOCCTAHOBUTEIBHOM
peaxuuy. PakTOpHI, BIMAIOIINE HA HAIPABICHHUE OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX  peakmmii  (PH,  KomrurekcoobGpasoBanue,
00pa3oBaHNE MaJOPaCTBOPHMBIX COSANHEHHI).

IInceMeHHBIN
orpoc

[Ipobootdop.
MeTtponoruyeckue OCHOBBI
XMMHYECKOTO aHaIN3a

[IpencraBurensHOCTE MPOOBI; Mpoba M O0BEKT aHaNM3a; mpoda u
Meron aHamm3a. OTOOp TPOO TOMOTEHHOIO W TETEPOTEHHOTO
coctaBa. CriocoObI MOTydeHHs CpeaHelt MPOOBI TBEPIBIX, KUIKIX H
ra3000pa3HbIX BEIECTB; YCTPOHCTBA U MPHEMBI, HCIIOIb3yEMBbIE TIPH
9TOM; TMepBHYHas o00paboTka W XpaHEHHEe Mpo0; HTOIUPYIOIINE
ycrpoiicta. [lotepn m 3arps3HeHHsT TpU MPodooTOOpe. XpaHeHHE
mpoObl. OCHOBHBIE CIIOCOOBI  TiepeBoza TpoOel B (opmy,
HEOOXOAUMYIO0 ISl JaHHOro BuAa aHanmm3a. CHocoOBl OLEHKH
MIPaBWIBHOCTH: HCIIOJIBb30BAaHUE CTaHIAPTHBIX 00pa3IoB, METO.]
J00aBOK, METOJT BapbUPOBAHMUS HABECOK, COTIOCTABIICHNE C APYTUMHU
METOJAMH. Knaccuduxarms MOTPEIIHOCTEN aHau3a.
CucreMaTHuecKue W CIyd9aiHbIe TMOTpemHOCTH. [lorpemHocTr
OT/IENBHBIX ~ CTaaAWil  XWMHUecKoro  aHamm3a.  OCHOBHBIE
XapaKTEePUCTUKHU Merona aHaJM3a: MPaBHIBHOCTD u
BOCIIPOM3BOIUMOCT, KO3()()MIMEHT UYyBCTBHTENBHOCTH, TPEAEN

IInceMenHBIH
orpoc




OOHapy)KEHHS, HIDKHAS W BEPXHSIS TPAaHUIBl  ONpPEAEISIEMBIX
cogepxanunii. CraTuctuueckass 00paboTKa pe3ylIbTaToB N3MEPEHHH.
3aKOH HOPMaJIFHOTO pacIipefeieHus CIyJaiHbIX OIMMOOoK, i-
pacnpenenenus. CpenHee, IUCIIEPCHs, CTAaHIAPTHOE OTKIOHEHHE.

Tutpumerpuyeckuii aHaIu3.

CymHocTh  TUTpUMETpHH. TpeOoBaHMs, MpPEIbSBISEMBIE K
peakiusaM B TUTPUMETPHUYECKOM aHanu3e. [lepBUYHBIC CTAaHOAPTHI,
TpeboBaHuUs, MpeabsABiIsieMble K HuM. DukcaHaibl. BropuuHbie
craugaptel. KpuBble TutpoBanus. Cka4yok TuUTpoBaHHsA. Touka
9KBHBAJICHTHOCTH M KOHEYHAs TOYKA THUTpOBaHUsA. V3MepHTenbHas
nocyna. BeluucneHus B THTpUMETpHYEeCKOM aHanmie. Kpusble
TUTpOBaHUs. TUTpOBaHNE CHIBHOW KHCIOTHI CHJIBHBIM OCHOBaHHEM
(nmm HAaoOopoT); craboi KUCTIOTH CHIILHBIM OCHOBaHHEM; ClIaboro
OCHOBaHHUSI CHJIBHOW KHCIOTOH. (DakTOpbl, BIMAIOIMIME HAa CKAa4OK
TUTPOBaHUS (BIUSHHE BEIUYMHBl KOHCTAHT KHCIOTHOCTH HITH
OCHOBHOCTH, KOHIIEHTPALIMK KUCIIOT WM OCHOBaHMH, TEMIIEpaTyphl
¥ MOHHOK cuitbl). CriocoObl 00OHAPY)KEHHsI TOYKH IKBHUBAJICHTHOCTH.
KucnorHo-ocHOBHBIE WHJUKATOPHI. Wnrepran nepexoza
uHaUKaTtopa. Beibop wmHauKaropa. KowmmiekcoHomerpuyeckoe
TUTpOBaHWE. MeTaJUIOXpOMHBIE HWHIUKATOpBbl.  OKHUCITUTENBHO-
BOCCTaHOBUTEIBbHOE  TUTpOBaHHME.  KpHBbIE  OKHCIUTEIBHO-
BOCCTAHOBUTCIILHOI'O TUTPOBAHUA. CHOCO6I)I ONpeaACICHNUA TOYKH
SKBUBaJIEHTHOCTU. [lepmanranatomerpus. Monomerpusi.

IInceMeHHBIH
orpoc

IToTeHumomerpruyeckue
METO/Ibl aHAJIN3a

Domas XapaKTepUCTHKA AIEKTPOXUMHUIECKIX METO/IOB.
Krnaccudukanms AIIEKTPOXUMHYECKHX METO/IOB.
OnexTpoxuMudeckas Henb (sueiiku). MHIUKaTOpHBIA 37EKTpon U
anekTpon cpaBHeHus. [Ipsamas mnoreHunomerpus. HM3mepenue
noreHnuaina. OOpaTUMble W HEOOpPAaTUMBIE  OKHCIHUTEIBHO-
BOCCTAHOBUTENbHBIE  CHUCTEMbl.  VIHIUKATOpPHBIE  3JIEKTPOIBI.
Honomerpus. Knaccupuxanms HOHOCENEKTUBHBIX —3JIEKTPOIOB.
CrexinsiHHBIC 3NEKTPOJIBI. Merannnieckue JIEKTPOIBI.
KoadpduumenT cenektuBHocTH, Bpemst oTkiarka. FloHomerpus u pH-
METpusl, UX MpakTHYecKoe HpuMeHeHue. IloTeHumomerpuyeckoe
TUTPOBAHUE.

ITuceMeHHBII
onpoc

CriekTpocKonuiecKre
METOJBI aHANIN3a.

CoexkTp  DIEKTPOMAarHWTHOTO — M3JIY4YEHHUsS, €ro  OCHOBHBIE
XapaKTEePUCTUKH M CIIOCOOBI NX BBIPA)KEHUS (JUTMHA BOJIHBIL, YacCTOTa,
BOJHOBOE  YHCIO,  TOTOK  M3IYYCHHUs,  HHTCHCHBHOCTB).
VYnbrpaduoneroBas, BuanMas U HH(paKpacHask OoOJACTH CIEKTpa.
Knaccudukanms  CHEKTPOCKONMYECKUX  METOJIOB. CriekTpbl
Moinekyn. IlpencraBieHre MONHON SHEPTUM MOJEKYI KaK CYMMBI
JJIEKTPOHHOM, KonebaTenbHOW W BpalmarelbHoi. OcoOeHHOCTH
MOJICKYIISIPHBIX CIIEKTpOB. AGcopOnnoHHas crekTpockonus B Y-
U BUIUMOW oOjacTsx crektpa (cnektpodoromerpusi). CyIHOCTD
MeTofa. 3aKOHBI IIOIVIOIICHUS 3JIEKTPOMArHUTHOTO H3IYYeHUS H
crocoObl WX BBIpaXKeHHs . 3akoH byrepa-Jlambepra-bepa, ero
MaTeMaTH4YeCKOe BBIpAKEHHE. BeIH4uHBL, XapaKTepH3yIOIIue
roriomenne. Momsipabiit ko3 durtuent mornomenus. OnTuaeckas
IDIOTHOCTH. BBIOOp yCITOBMIA M3MepeHus moriomeHus (A, pacTBop
CpaBHEHWs) M  IIOCTPOCHHA  TPagyHpPOBOYHOTO  rpadmuka.
Criektpodoromerpruieckuii MeTor aHanu3a. CriocoOBI OpeeNIeHIs
KOHLIEHTpALUH BELIECTB. DOTOIIEKTPOKOIOPUMETPBI u

cnexrpodoromerpsl. [IpiMeHeHne CrieKTpodhOTOMETPHH.

IInceMeHHBIN
orpoc




2.3.2 JlabopaTopHble padoThI

HaumenoBanue paznena

TemaTrka 3aHATHIA

dopma TeKyILEero

o
N (cemunapoB) KOHTPOJIs
1 2 3 4
1 cemecTp

1.| OcHoBHBIE TIOHATHS W 3aKOHB] TexHHKa 0e30MacHOCTH P padoTe BXUMHYECKON | Y CTHBIH omnpoc,
XUMHH. Knaccel taboparopun . Oryer no JIP,KP
HEOpraHMueCcKuX coeaunenuii | Jlaboparopuas padora Nel:

«OCHOBHBIE KJTaCCHl HEOPTAaHUIECKHX
COEAMHEHUI»

2. | Xummueckas kuHeruka. Katamms.  |JlabopaTtophas paborta No2 VYcrHBIH ompoc,
«Xumuueckas KHHETHKA. XUMHUECKOe Otuert o JIP
paBHOBECHE)

3 | PactBops!. Peakiuu B BOgHBIX JlabopaTopHast pabota Ne3 VYcrHBIi ompoc,

pactBopax «ONEeKTPOTUTHYECKAS TUCCOLIUAITHSL. Ortuer no JIP, KP
Bydepnsie pactBops», «['maponusconeid. PH».
4 | OKHCIUTENBHO- JlabopaTopHast pabota Ne4. VYcrHBIH ompoc,
BOCCT@HOBUTENBHBIE Tponecchl, |OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. Ortuer no JIP
UX 3aKOHOMepHOCTH M uX ponb |CocraBnenue ypaBHeHuit OBP: a) meron
B OHOJIOTHYECKHUX CHCTEMaXx. 3JIEKTPOHHOr0 OajaHca; 0) MEeTo I 3JIEKTPOHHO-
DJIEKTPOXMMHUYECKHE TPOLIECCHl. | HIOHHOro OajaHca

5 |O630p CBOICTB 3TEMEHTOB U UX JlaGopatopHas pabota Ne5: VYerelit onpoc,

BA)XHEHIIIMX COCTMHEHNI «CBoHCTBa METAJUIOB U HEMETAJLIIOBY Oryer no JIP
2 ceMecTp

1 BBenenue. CtpoeHue aToma JlabopartopHas pabota Nel. KauecTBeHHbII aHanmi3 | Y CTHBIN OIpOC,
yrnepona. ['nbpunusanus. Teopus | opraHM4ecKux BELIECTB. Ortuer o JIP
XMMHUYECKOTO CTPOEHHUSI.

2 |YrmeBomopoabl. ANKaHbI: JlabopatopHas pabota Ne2. [Tomydenue u cBoHCTBa | Y CTHBIH OIPOC,
HOMEHKJIATypa, CHHTE3, CBOMCTBA, | yriIeBOIOPOJIOB. Ortuer o JIP
PUPOIHBIE HICTOYHUKH.

HenpenenbHble yriieBoJOPOIBL.
CTpoeHue KpaTHBIX CBSA3EH,
[pEaKLUK MPUCOETUHEHHSL.
ApomaTHyecKue yrieBoAOPO/IbL.
Crpoenue, cBoiicTBa. [loHsaTie
ApOMAaTHYHOCTH.

3 |CrupTsl, eHomsI 1 npocThie 3upsl: | Jlabopatopras padota Ne3. Kucnopoaconepxamie | YCTHBIH ompoc,
CHUHTE3, CBOMCTBA, HOMEHKIIATYpa, COEIMHEHUS. Ortuer o JIP
OHOTOTHYECKas POIb.

KapOoHMIbHBIE COSTUTHEHHS:
QJIbJETUAbI, KETOHBI, KAPOOHOBBIE
KHCIIOTHI M X MPOU3BO/IHBIE.

4 |AMMHBI, aMHHOKHUCIIOTHI, NenTHbI, | JlabopatopHas padora Ne4. AzoTcopepikaiine YerHblii onpoc,
6enkxu. CTpoeHne, CBOHCTBA U COEIMHEHMUSL. Otuer o JIP
(dhyHKINH.

5 JlaGoparopnas pabota NoS. YrieBoms VYernslii onpoc,
YrneBoasl. CTpoeHue, Ortuer no JIP
Kiaccuukanus, Gu3nko-

XUMHUYEcKHe cBoicTBa. OnTnyeckas
n30Mepusl.
3 cemecTp
1 CrangapTusanss pactBopa rugpokcuaa Hatpus/Otder mo JIP

TuTpuMeTprUYeCcKUii aHAIU3

Omnpenenenne Macchl A30THOH
Maremartudeckas 00paboTKa pe3yinbTaToB

OKCIICPUMCHTA.

KHUCJIOTHI.




2 8 4

CrangapTuzanus pacTBopa IepMaHranara kanus. Otuer o JIP
Omnpenenenne copepxanust sxenesa(ll) meromom
OKHCIUTENbHO-BOCCTAHOBUTEIIEHOIO TUTPOBAHMUSL.

3 Omnpenencare oOMIeH KeCTKOCTH Boabl Metomom|Otyer o JIP
KOMIUIEKCOHOMETPUIECKOT'0 TUTPOBAHHSI.
4 Onpenenenue pH pactBopoB.|Otuer no JIP
[oTeHIOMETpUIECKUE METOBI
AHAI3A [lorennmomeTpuueckoe  ONpeneleHue  HUTpaT-
VOHOB B IIPHPOJIHBIX BOJAX.
5 |CHeKTpOCKONMUYECKHE METOIBI CrniektpodoTomerpuieckoe onpeneneHne HATpUT-|Otder o JIP

aHajik3a.

HMOHOB B IPUPOAHBIX BOJAAX.

3amura sabopatopHoii pabotsl (JIP), Bemonnenne kypcosoro mpoekta (KII), kypcoBoit
pabotel (KP), pacuernHo-rpadmueckoro 3amanus (PI'3), nammcanue pedeparta (P), scce (9),
kosutokBuyM (K), rectuposanue (T) u T.x.

[Ipyn w3ydeHWH TUCIUIUIMHBI TPUMEHSETCS DSJICKTPOHHOE OOydYeHHWe, JUCTAHI[MOHHBIE
obpazoBatenbHbIe TexHoJoruu B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 lIpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
Kypcosast paboTa He nperycMOTpeHa y4eOHbIM IUIaHOM

2.4. TlepeyeHb y4eOHO-METOAUYECKOTO 00eCTeYeHHsl JJIsl CAMOCTOSITEILHONH PadoThI
00y4aromuXxcs Mo JUCUMIIIMHE (MOAYJII0)

Hepe‘leHb y‘le6HO-MCTO)II/I‘IGCKOFO obecrnieueHust JUCHHUIIIMHBI IO BBITIOJTHCHUIO

Ne Bunx CPC M
CaMOCTOSITENILHOH PaOOThI
1 |Odopmnenue Axwmeros, H. C. JIabopaTopHsie 1 ceMUHAPCKHE 3aHATHS N0 00LIeH 1 HEOPraHMYECKOH XUMUH :
71a60PaTOPHBIX yue6Hoe mocodue / H. C. Axmeros, M. K. A3uzoBa, JI. U. bagpiruna. — 6-e uzn., crep. —
paGor Cankr-IlerepOypr : Jlanb, 2022. — 368 c¢. — ISBN 978-5-8114-1716-2. — Tekcr :
ANEeKTPOHHBIH // JlaHb : 37eKTpoHHO-OnbMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211658
I'pannbepr, 1. U. Oprannyeckas xumusi. [Ipakriudeckue paboThl 1 CEMHUHAPCKUE 3aHSTHS
yue6Hoe mocobue / U. U. I'pannoepr, H. JI. Ham. — 7-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022. — 360 c. — ISBN 978-5-8114-3902-7. — Tekcr : anekTpoHHbli // JlaHs :
3JIeKTpOHHO-OMbroTeunas cucrema. — URL: https://e.lanbook.com/book/206726
2 |Camocrostensroe |1. Eropos, B. B. O6wmas xumust : yaeOuuk ais By3oB / B. B. EropoB. — 2-e u3z., crep.
H3ydeHue — Cankr-Tlerepoypr : Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekcr :
TeopeTHdeckoro |[MEKTpoHHb /[ Jlamb  ©  onekTpoHHO-OMOnmoreunas  cucrema.  —  URL:
MaTeprasa https://e.lanbook.com/book/153684.
2. Uynpeiauna, I.A. AHanutuueckass xumus: yded. mocooue / . A.Uynpeiauna, JL.U.
[Mune. — M-Bo obOpazoBanus u Hayku Poc.®eneparmn, Kybanckuii roc.yH-T. — KpacHomap:
Kybanckwuii rocynapcTBeHsslil yaueepcureT, 2018. - 108c.
3 |Camocrosrensroe |Biunos, JI. H. C6opHuK 3amay u yipakHeHui 110 o6mieit xumuw / JI. H. bausos, W. JI.

pemeHne 3agaq

[epdunosa, T. B. Cokonoa. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2023. — 204 c.
— ISBN 978-5-507-45991-9. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-OHOINOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/292946

TToaroroBka x

TEKyIeMy
KOHTPOITIO

Meronuueckue peKoMEHIalMK K OpraHu3aly ayJuTOPHON U BHEAYUTOPHOM
(camocCTOsITENBHOI) PaboTHI CTYIECHTOB: MeToanueckne ykazauwus / coct. T.IT. CTopokeHKo,
I1.B. [Mounnok, A.B. Becniasios, H.B. Jlo3a - KpacHonap: Kybanckuii roc.yH-t, 2018, 89c.



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

Y4eOHO-MeTOIMYEeCKHe MaTepuaibl sl CaMOCTOSATENbHOW paboThl OOyJaromuxcs U3
YKCJla MHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTAMH 3710poBbs (OB3) npenocrasistorcs B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3A0POBbS M BOCIPUATHS HH(POPMALINN:

JUig nui ¢ HapyLIeHUsIMU 3pEHUSL:

— B [I€YaTHOU (hopMe yBETUUYEHHBIM HIPUPTOM,

— B OpMeE AIIEKTPOHHOTO JJOKYMEHTA.

JInst man ¢ HapyLIeHUsIMHU CITyXa:

— B meyaTHou hopme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUig U1l ¢ HapyLIEeHUsIMU OTIOPHO-/ABUTaTENIbHOTO arapara:

— B meyaTHou hopme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. Oo0pa3oBaTejibHbIe TEXHOJOTHH, MPUMeEHsiEeMbIe MPU OCBOCHHHU TUCHUILTHHBI
(MoayJis1)

B cBs3u ¢ tpeboBanusimu GI'OC BO mno nampasnenuto noaroroBku 06.03.01-buonorus
peanmu3aiysi KOMIIETEHTHOCTHOTO TIOAXOJa TPeAyCMaTpuBaeM IIUPOKOE HCIOJIb30BaHUE B
y4eOHOM TIpOIlecce AaKTHBHBIX M WHTEPAKTUBHBIX (OpPM TIpOBENCHHS 3aHSATHA. TeXHOJIOTHS
WHTEPAKTHBHOTO OOYYEHHS 3aKJIFOYAeTCS B TOM, YTO Ha MPOTSDKEHUHM BCETO ydeOHOTO BpEMEHHU
MPOUCXOTUT OOMEH MHEHHSIMH, BBICIYIIMBAIOTCS W OOCYKIAIOTCS pa3HbIe TOYKH 3PEHUS
cTyaeHToB. OpraHuzanus HW3y4e€HHs MaTepHuaja Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
JEeSITeIbHOCTHOTO MOAX0/1a M PEKOMEHIAIUi M03TaHOro (hOPMHUPOBAHUS YMCTBEHHBIX JIEHCTBUM.
Jlexuu HOCAT MOTHBALIMOHHO-TIO3HABATENIbHBIN XapakTep.

Jnst moBbimeHuss 3¢G@GEKTUBHOCTH YYEOHOTO TMpoIlecca HCIOJIB3YIOTCS — CIEAYIOIIHE
o0Opa3oBaTesibHbIE TEXHOJIOTUH: MH(GOPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HAMPABJICHHbIE Ha
(dbopMHUpOBaHMS CUCTEMbI 3HaHUMN, 3aIIOMUHAHUS U CBOOOAHOE onepupoBanre UMU. Vcronb3yercs
METOJ TpOOJIEMHOTO W3JIOKEHUS MaTepuana, CaMOCTOSTeNIbHOE HW3Yy4YeHHE Marepuaia,
MIPUMEHEHHE HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUHN ISl CAMOCTOATEIBHOTO MOTOIHEHNS 3HAHU.

[IpoGnemuast JeKIusi HAYUHACTCS C BOIIPOCOB, C IOCTAHOBKU MPOOIEMBI, KOTOPYIO B XOJ€

W3JI0KEHUS MaTepHaia Heo0XoauMo pemuTh. [IpobaemMHbie BOIPOCH! OTIMYAIOTCS OT HE
MpoOJIEeMHBIX TEM, YTO CKpbITas B HUX Ipobiiema TpeOyeT He OJHOTUIIHOTO PEIICHHS, TO €CTh,
TOTOBOM CXeMbI PELICHUS B MPOIIJIOM OTBITE HET.

Jlexiuu-auanoru ¥ npoOaeMHbIe JEKIHH MO3BOJISIOT BKIIOYaTh HHTEPAKTUBHBIE 3JIEMEHTHI
B MPOIIECC TMPETNoaBaHus, CIOCOOCTBYIOT IPUOOPETECHUIO HE TOJIBKO 3HAHUI MO TeME JICKIIHH, HO
Y HaBBIKOB MCCJIEI0OBATEIbCKOM U aHAIUTUYECKOM AEITETbHOCTH.

Jlekuu B ¢opme TMpe3eHTAlMH C MCIOJIb30BAaHHEM MYJIbTUMEIUHHON ammaparypsl
obecrieunBarOT 0oJiee BBHICOKUI YpPOBEHb MOHHMMAHUS CIOXKHBIX CTPYKTYp, CXEM B3aUMOCBs3ei
OTJENIbHBIX 3JIEMEHTOB.

OOpa3oBarenbHble  TEXHOJOTMH: METOA  MPOOJIEMHOTO  H3JIOKEHHS  MaTepuala;
CaMOCTOSITEJIbHOE YTEHHE CTYAEHTaMHM Y4eOHO-METOAMYECKOH WU CIpPaBOYHOU JMTEpaTypbl MU
nocienyomeil cBoOOJHOM AMCKYCCMM IO OCBOGHHOMY HUMH Martepuaiy. Vcmosb3oBaHue,
WITIOCTPATUBHBIX BUJICOMATEPHATIOB C MTOMOIIBIO MYJIbTUMEIUIHOTO 000py1oBaHus. TexHoIorumn
JMYHOCTHO-OPUEHTUPOBAHHOTO  OOYy4eHUs,  IO3BOJIAIOLIME  CO3/1aBaTh  MHAMBH]yalbHbIE
o0Opa3oBaTesibHbIe TEXHOJIOTHH.

Ilepeuncnennbsie 00pa3oBaTeNIbHBIE TEXHOJIOTUN PEATU3YIOTCS:



- [pU YTEHUU JIEKIMM C UCIOJB30BAaHUEM MYJIbTUMEIUNHBIX Mpe3eHTalUui Hu
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA;

- TIpY TMAJIOTOBOM (hopMe MpoBeACHUS JEKIIMOHHBIX 3aHATHN C TIOCTAHOBKOM M peLICHUEM
pOOJIEMHBIX U CUTYAI[MOHHBIX 3a/1aHUH;

- IpU TIPOBEICHHUU JIA0OPATOPHBIX PAaOOT BKIIOYAIOMIMX IIYOOKYIO CaMOCTOSITEIbHYIO
npopabOTKy TEOPETUYECKOTO MarepHuaia, H3y4eHHE METOJMKH TPOBENEHHUS paboOThl W
IUTAaHUPOBAHUS SKCIIEPUMEHTA.

Jlemoncmpayuonnvlil  Xumuueckui dKcnepumenm OTHOCUTCS K CIOBECHO-HArJIsAHBIM
MeTogaM OOydYeHHs M TIO3BOJIAET NpenojaBareiio cHopMHpPOBaTH HWHTEpPEC K MPEIMETY Yy
CTYIAEHTOB, OOYyYUTbh UX BBIIOJHATH ONpPEACICHHbIEC ONEpallMy C BELIECTBOM, IpHUEMaM TEXHUKHU
nabopaTopHoro 3KcrepruMenTa. OCHOBHBIE TpeOOBaHUSA, MPEIbIBISEMbIE K JEMOHCTPAIIMOHHOMY
SKCIEPUMEHTY: HAaIJISIIHOCTh; IPOCTOTa; OE30MACHOCTb, HAJEKHOCTh;  HEOOXOJIMMOCTD
00BSICHEHUS IKCIIEPUMEHTA.

Ilpu  nposedenuu nabopamopmvix 3auamuil HEOOXOAMMO CO3JaTh YCIOBUSA IS
MaKCHMaJIbHO CaMOCTOSATEIbHOIO BBINIOJHEHHS CTy/€HTaMu JabopaTtopHbIX padoT. [loaToMy npu
MIPOBEJICHUH JIa0OPATOPHOTO 3aHITHUS PEKOMEHIYETCS:

1. IIpoBenenue sxcnpecc onpoca (B yCTHOM WM MUCbMEHHOM (opMe) IO TEOPETHIECKOMY
MaTtepuany, HeoOX0JUMOMY JUIsl BBITTOJTHEHUS paboThI (C OLEHKO).

2. TlpoBepka MIaHOB BBITIOJHEHUS Ta0OPATOPHBIX pabOT, MOATOTOBICHHBIX CTYIEHTOM B PaMKax
CaMOCTOSITENIbHOM pabOTHI.

3. Ormenka paboOTHI CTY/ICHTA B JJA0OPATOPUH H MTOJTYdEHHBIX UM PE3YJIbTaTOB (C OIIEHKOM).

4. TIpoBepka oT4eTa O BHINIOJHEHHOH JTab0opaTOpHOM paboTe (C OLIEHKOM).

JlaGopaTtopHbie 3aHaTHs (PaOOTHI) MPOBOAATCS MOCIE U3YYEHHUS ONPECIICHHOTO pa3iena.

B mpouecce mpoBefeHHs] JEKUUOHHBIX 3aHATHM W J1a0OpaTOPHBIX pabOT MPaKTHUKYeTCs
IIMPOKOE HCMOJIb30BAaHUE COBPEMEHHBIX TEXHUYECKHX CPEACTB (MPOEKTOPBI, HWHTEPAKTUBHBIE
nocku, Muateprer). C ucnonp3oBaHueM VHTEpHETa OCYIECTBISETCS JOCTYN K 0Oa3zaM JaHHBIX,
MH(OPMALIMOHHO-CITPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

AnantuBHble 00pa30BaTENbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE TPU U3YUEHUU TUCIUIUIMHBI —
Ul JIMIl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0pPOBbS IPEIyCMOTPEHAa OpraHHU3alUs
KOHCYJIbTAIMH C HCIOJIb30BAaHUEM 3JIEKTPOHHON MOYTHIL.

4.0ueHOYHbIE CPeACTBA JJIsl TEKYIIero KOHTPOJISl YCIEeBAE€MOCTH M NMPOMEKYTOYHOM
aTTecTaluu

OneHouHble CpEICTBA MpeJHA3HAUYEHBbI Il KOHTPOJIA U OLEHKU oOpa3oBaTelbHbIX
JTOCTHKEHHUH 00YyJaroIUXCsl, OCBOUBIINX MPOTPaMMy YUeOHOU TUCITUTUIMHBI « XUMUSD).

OneHouHbIE CPEJCTBA BKIIIOYAET KOHTPOJbHBIE MaTepHalbl Ui MPOBEACHUS TEKYUIero
KOHTpOJIA B (opMe TECTOBBIX 3aJaHui, JabOpaTOpHBIX pPabOT, KOHTPOJIBHBIX padoT,
KOHTPOJIbHBIX BOIIPOCOB 1 MPOMEKYTOYHOM aTTecTaluu B GopMe BOIIPOCOB K 3a4ETYy.

CTpPYKTYpa OLIEHOYHBIX CPEJICTB ISl TEKYIIeld U MPOMEeKYTOYHOM aTTeCTANNU

Kon n HammeHnoBanue HaumeHnoBaHue OLIECHOUHOTO CPEACTBA
No HHMKATOpA Pe3ynbraTel 00y4eHus Te > [T pem——
KYLIUH MEKYTOUHAS
/1 P (B cootBeTcTBHH C 1. 1.4) yi p yr
(B cootBercTBHH C 1. 1.4) KOHTPOJIb aTTecTanus
HOIIK-6.1. meer 3HaeT OCHOBHBIC TOHITHSL W 3aKOHBI | Bonpocul 0na Bonpocwi k
TIpeCcTaBIeHUS 00 o0mIeli, HeOPTaHUIECKOW, OPTaHIMYECKOH | YCmHO20 onpoca 3auemy
COBPEMEHHBIX XUMHUH, 3aKOHOMEPHOCTH TMpOTeKaHus | no meme, JIP
1 HATIPABJICHUAX (DHBHKH, XUMHUYECKHX TIPOIIECCOB, METOJTBI
XHMHH U HayK 0 3eMJe, Ka4eCTBEHHOT0 M KOJHYECTBEHHOTO
AKTYAJTBHBIX TIPOOIIEMax aHajm3a, (uzmgeckue METOJTbI
HCCIICTIOBAHUS;




OHMOJIOTHYECKUX HAYK U
MEePCIIEKTUBAX
MEXIUCUUIUTMHAPHBIX
HCCIICIOBAaHMI

VYmeer OPOBOAUTH PACYCThI I10 OCHOBHBIM
3aKOHaM XHUMUH, II0JIb30BAaThCA
XHMUYECKON CHMBOHHKOfI; IMMPUMCHSATH
3HaHUA (I)yHI[aMeHTaHLHLIX pa3acion
XUMHH JJIs OITMCaHUs HBJ’IGHI/Iﬁ,
OpouCXodaux B JKHBOI KICTKC, B
OHOOTrHYECKUX CUCTEMAX, IMPHUMCHATH
MOJIYYCHHBIC 3HAHUA IO XUMUHN IJI

peUICHUA HpO(l)eCCI/IOHaJ'ILHLIX 3aja4,

Bonpocwt ons
yCmHO20 onpoca
no meme, JIP, KP

Brnaneer CIIOCOOHOCTBIO BHEApATH | JIP
JOCTW)KEHHS XMMUHM TP pEIIeHUH
npoeccroHaNIBHBIX 3314
NOIIK-6.2. Ucnonme3yer | 3Haer OCHOBBI xumuueckoro | JIP Bonpocut k
B TIpo(hecCHOHATIBHON JKCIIEPUMEHTa, CTaHJAPTHBIE METOAMKH 3auemy
JEATETbHOCTH HaBBIKH XUMHYECKHX WCCIICIOBAHUM,
NPOBE/ICHUS CHHTETHYECKHE U aHaJIMTHYECKHE
n1a00paTOpPHBIX METOJIbI MOJy4eHUs] M aHalu3a
UCCIIE/IOBaHUM, XMMHUYECKHX BEIECTB M PEaKInii;
COBPEMEHHBIC METO/bI Ywmeer 0e3omacHo none3oBatees | JIP
XUMUH, PUZHKH, XUMHUYECKUMHU peakTHBaMu u
MaTeMaTH4eCcKOro XUMHYECKHM 00opyIoBaHKEM;
MOJCIIUPOBAHUA U IMPpOBOIUTH OKCIICPHUMCHTAJIbHBIC
MaTeMaTU4eCKOn HuccijacaoBaHuA u aHaJIU3UpOBaTh
CTaTHCTHKH, a TAKKe pe3yJIbTaThI
COBPEMEHHEIE Bnaneer HaBBbIKAMH paboThI B | JIP
00pa3oBaTeNbHbIE U XUMHUYECKOM n1abopaTopuu u
MH(pOPMaLOHHbIE TEXHOJIOTMYECKUX YCIIOBHSIX, c
TEXHOJIOTHH XUMHUYECKUMHU peaKkTHBaMu u
XMMUYECKUM 000pyJOBaHUEM
NOIIK-6.3. 3HaeT HOPMBI TEXHMKH Oe3omacHoctH, | JIP Bonpocul k
HemMoncTpupyer METOJIOJIOTUID  XHUMUH, qmsmecme " sauemy
BJIaJICHNC METOAAMH | xyMHUYECKHE CBOMCTBA BEIIECTB,
CTaTUCTHYECKOTO

BO3MOXXHBIC PHUCKH

OLICHUBAHUA U IIPOBEPKH

YMeeT NporHo3upoBaTh HEPCHEKTHBBI U | Bonpocwl 0na

3 | THmoTes, COLMabHBIE HOCTIEACTBHS | YCMHO20 ONpoca
TIpOrHOSMPOBAHIA UCIOJIB30BaHUA JOCTIDKEHHH | no meme
TICpCTICKTHE 11 coBpeMeHHOI XuMHK
COLMATIBHBIX

1 N . | Bmageer  cmocoOGHOCTRIO — TpHHUMATH | Bonpocwl 0is
MIOCIIeCTBHH cBoeit
. . rpaMOTHBIE, HAy4yHO  OOOCHOBAHHBIE | YCMIHO20 Onpoca
npodeccroHaNbHOM
npohecCrOHANbHBIE PEIICHHS no meme
JeATENbHOCTH.

TunoBbie KOHTPOJIbHBIE 32/IaHUS WM HHbIE MAaTePUAJbl, HeO0OX0MMbIe VIl OLIEeHKH
3HAHM, YMEHHi, HABBIKOB H (MJIH) ONBITA AeATeJbHOCTH, XaPAKTEPU3YOIIHUX ITANbI
¢dopmMupoBaHusi KOMIIETEeHIMH B IIpolecce 0CBOEHUsI 00pa30BaTeIbHOI MPOrpaMMbl

Tekymmii KOHTPOJIb OCYHIECTBISICTCS B YCTHOH W NHCBMEHHOW QopMe B mporecce
MIPOBEACHUS JICKIIMOHHBIX 3aHATHH M J1IAOOPAaTOPHBIX PabOT, MpPU BHIMIOJIHEHUH KOHTPOJIBHBIX
paboT.

ITpumepHnslii nepeuens KOHMPOALHBIX BORPOCOB NO OMOEILHBIM MEMAM OUCUUNTIUHBL
1 cemecmp
Tema 1: Bseoenue. Ocnoenvie 3akoHbvl xumuu. Knaccel neopeanuueckux coeourenutl
1. TlpenmeT u OOBEKT U3YUYCHUST XUMHUH.
2. Tlepeunciute OCHOBHBIC 3aKOHBI XUMHUHU
3. HaszoBwute Ki1acchl HEOPraHUUECKUX COCIAUHEHHIA.




Tema 2: Cmpoenue amoma u XumMu4eckas Cea3b.

1. KBanTOBO-MexaHHWYeCKas MOJIENb CTpoeHus atoma.6.KBaHTOBBIE uncia X (HU3NYECKUN
CMBICII.

ATtomusle S, p, d, T - opOuTanu.

[IpuHIMIBI 3aMI0THEHNE IEKTPOHAMHU aTOMHBIX OpOUTaeit

ChopmynupyiiTe nepuoANIECKUN 3aKOH.

Crpoenue nepuoauueckas cuctema snemenroB JI.M. Menneneesa.

[Iepeunciure TUIIBI XUMUYECKOM CBSI3H.

[Tonsitue o metone BC u MO.

Nooabkowd

Tema 3 : Dnepeemuxa XuMuueckux npoyeccos. Xumuieckas mepmMoOUHaAMuKa U Xumuieckoe
pasnogecue

Yro Takoe TepMOIUHAMHUYECKAsT cUcTeMa?

HazoBute TUIbl TEpMOJIMHAMAYECKUX CUCTEM.

[Tepeunciure QPyHKIIUU COCTOSIHUSI.

Uto Takoe cTaHIapTHBIE TEPMOJMHAMUYECKHE MapaMeTpbl 0Opa30BaHMs BEIIECTB?
OOBSACHATH BO3MOYKEH JIM BEYHBIA IBUTATEIND.

Kakne peaknuu Ha3bIBaIOTCA AK30TEPMUUYECKUE U DHAOTEPMHUYECKHE?

Kak onpeienuTs BO3MOKHOCTh MPOTEKAHUSI XUMUYECKON peaKnu?

Nook~wbnE

Tema 3: Xumuueckas kunemuxa. Kamanus.

1. Kakue akTopsl BIUSIOT HA CKOPOCTh XUMHUUYECKON peakiuu?

2. [louemy noporocrosiire KaTaau3aTopbl UCIOJIB3YIOT B TEXHOJIOTMUECKUX MPOIECCcax U
SKOHOMMKH TPEIIPUITUN

3. Kak ucnonesyto [lpunnun Jle-1llatenbe nnsi cMerieHuss paBHOBECHBIX MPOIECCOB B CTOPOHY
BBIXOJa MPOAYKTa?

Tema 4 : Pacmeopul. Peaxkyuu 6 600HbIX pacmeopax

. [IpuBeauTe nmpumepsl JUCIEPCHBIX CHUCTEM.

. OnumuTe CBOMCTBA pacTBOPOB.

. M3 kakux crajuii COCTOUT MPOLECC PACTBOPEHUSL.

. Kakue daktopsl BIUSIOT Ha pOLIecC pacTBOPEHUS?

. Uem oTnnyaroTCs uaeagbHbIe pACTBOPHI OT PeabHbIX ?

. Kakue BemrecTBa OTHOCATCSL K AJIEKTPOJIUTAM?

. IToueMy >71€KTPOIUTHI TPOBOAST TOK?

. UeM cusbHBI€ JIEKTPOIUTHI OTIIUYAOTCS OT CIIa0BIX?

10. [Toyemy KOHCTaHTa AMCCOIMAIIMHM HE MPUMEHHMA K CHIIbHBIM 3JIEKTpoiuTam?
11. [Mouemy ¢u3znopacTBOPHI 3amMep3aloT Ipu Oosiee HU3KOM Temmeparype?

O OWooO~NO O~ W

Tema 5 : Xumus xomniexcHwix coeounenuti. Komnnexcoobpazosanue é pacmeopax.

1. CrpoeHre ¥ HOMEHKJIATypa KOMITJIEKCHBIX COSAMHEHUH (-271eMEHTOB..

2. XuMudeckas CBsi3b B KOMIUIEKCHBIX COEIMHEHUH.

3. Meton BC o reomeTpun ¥ MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COSMHEHUN.

4. O06mas xapakTepucTUKa KOOPAUHAMOHHBIX COETMHEHUH OMOMETANTIOB ¢ OMOIUTaHdaAMH.
5. PaccmoTpeTs cTpoeHue reMoriioonHa KpoBH

6. Kak ompenenuTs MarHuTHbIE CBOWCTBA KOMILIEKCOB?



Tema 6: OkucnrumenbHo-60CCMAHOBUMENbHBIE NPOYECCHL, UX 3AKOHOMEPHOCIMU U UX POIlb 8
buono2uveckux cucmemax. InNeKmpoxumuiecKue npoyeccol

3. Kak paccunrars BO3MOXXHOCTH npoTekanuss OBP?

4. Kak co3narh rajbBaHU4ECKHI 3JIEMEHT, UMes OJMH BUJ1 MeTasia’?

5. [loyem Henb3st NOMYYUTH aKTUBHBIE METAJUIBI U3 BOJHBIX PACTBOPOB AIEKTPOJIUTHUYECKUM
nyrem?

Tema T: O630p c80licM8 31eMEHMO8 U UX BANCHETUUUX COCOUHEHUII.

1.ITouemy metamibl 6mecTsT?

1. TTouemy MeTaJJIBI TPOBOJIAT TOK, & HEMETAJUIBI - HET?

2. I'me B mepuomudeckoii cucteme siaemenToB J[.J. MenzaeneeBa HaxoIsTCsT METAJUTB U
HEMeTalIbl?

3. Kakue BemiecTBa OTHOCATCS K MaKpO- U MHKpOdJIeMeHTam?

4. Kakue MeTasuibl Ha3bIBaOT METAJUIAMH JKU3HU?

5. Tlouemy KOMIUIEKCHBIE COJIH I SJIEMEHTOB SIPKOOKpAIICHHBIE?

cemecmp
Tema 1: Beeoenue. Cmpoenue amoma yenepooa. I ubpuouszayus. Teopusi Xumuueckoeo cmpoenus.
1. Yto takoe rubpunmzarusa? Kakue Turmbl ruOpuaM3aniid XapaKTepHBI Ui aTOMa yriepoja B
OPraHUYECKUX COCTUHCHUSX?
2. Kak tum ruOpun3amnuy BIUsSET Ha TCOMETPHIO MOJICKYIT?
3. Uto Takoe m3omepusa? Kakue cymecTBYIOT BUIbI H30MEPUHU H YEM OHU OTJINIAFOTCS?
4. JlaWiTe ompeneneHne KUCIOTHOCTA U OCHOBHOCTH 110 bpé€ucreny u JIproucy.

Tema 2: Yeneeo00opoovl. Ankamvi: HOMEHKIAMypa, CUHmMe3, C80UCMSEd, NPUPOOHble UCHOYHUKU

1. [Touemy ankaHpl O0OJIAMAIOT MEHBIIEH PEAKIMOHHOW CIMOCOOHOCTBIO, 4YEeM JpYyrue
YIJIEBOJOPOIbI?

2. [loueMy peakiuy raJloreHUpOBaHUSI aJIKAHOB UHULIMUPYIOTCS CBETOM?

3. [louemy moBeAeHHE UUKJIONPONAaHa M LUKIOOyTaHa 3aMETHO OTJIWYAeTCd OT JAPYrux
AKJI0AJIKAHOB?

4. Yto takoe okrtaHoBoe uucio? Kakue mpoueccol HedTenepepaOOTKH HAIPABIEHBI HA €rO
MOBBILLICHUE?

Tema 3: HenpedenvHvie yenes000poovl. CmpoeHue KpamHvlx céssell, peakyuu npucoeoOuHeHus.

1. B yem OCHOBHOE OTJIMYHE B CBOMCTBAX MPECIbHBIX U HETIPEICIbHBIX YTICBOI0POIOB?

2. Tloyemy ajnKeHbI 00JIQIAI0T TEOMETPHUUCCKON H30MepHei?

3. Kak ¢dopmynupyercs mpaBuino MapkoBHukoBa? [lodyemy peaknuu 3ieKTpO(UIBHOTO
MPUCOCTUHEHHS EMY TTOUUHSIOTCS?

4. O6wsacauTe nepekucHulin dpdexT (3pdext Xapama).

Tema 4: Apomamuueckue yeneso0opoowi. Cmpoenue, ceoticmaa. Ilonamue apomamuunocmu.

1. Yto Takoe apoMaTHYHOCTb?

2. OObsicHHTE, TTOYeMy O€H30J1 HE MPOSIBISIET CBONCTB HEMPEICIbHBIX COSAMHEHUN (B OOBIYHBIX
YCIOBUSX).

3. Uto Takoe aneKkTpoHHbIE 3((HEKThI 3aMeCTUTENEH U KaK OHU BIUAIOT Ha OEH30J1bHOE KOJIBIIO?

4. Kakue npoayKThl MOJIydaTcs B pe3y/ibTaTe HUTPOBAHUS aHUIINHA?

5. CoryacoBaHoO JM BIUSHUE 3aMECTHTENEH B X0/1e OpOMUPOBaHUS MMT-aMUHOOEH30MHOM KUCIOTHI?



Tema 5: Cnupmel, ¢enorvt u npocmele 3Qupvl. cuHmes, C0OUCMEA, HOMEHKIaAmypd,
buon02cUYecKas pois.

1. Kakue 6MOIOrMYeCcKH aKTUBHBIE BEIIECTBA, OTHOCAIINECS K CIUPTaM U (peHoJiaM, BbI 3HaeTe?

2. B ueM COCTOUT OTIMYME MEXKIY CHUpTaMH U (heHomaMu?

3. IMouemy deHon OpoMupyeTcst naxe pa3doaBIEHHBIMH PACTBOPAMH OpoMa MPU HU3KUX
Temieparypax?

4. Kak MOHO T0JTy4aTh aJIKAJI()EHUIOBBIE YPHUPHI?

5. B Kakux yClIOBHAX MPOUCXOAUT PACIICIUIEHUE TPOCTHIX A3PHUPOB?

Tema 6: Kapbonunvhvle coeOunenus: anboe2uobl, KemoHbl, KapOOHOBble KUCIOMbL U UX
npou38ooHble.

1. Kak ¢ moMOIIbI0 Ka4eCTBEHHON PEaKIiy OTINYUTh alleTalbIeTH/] OT aleToHa?

2. Yem 00ycnoBIieHa pa3HHIIA B PEAKIIHOHHON CTIOCOOHOCTH aJIbJIETHIIOB 1 KETOHOB?

3. Kak 00BSCHUTH BRICOKYIO KHCJIOTHOCTh KapOOHOBBIX KHCIOT?

4. KaxoBa poJib MUHEpPaJIbHBIX KUCIIOT B MIPOLIECCE 3TEPUPUKALIUN?

Tema 1: Amunsl, amunokuciomol, nenmuovwl, beaxu. Cmpoenue, ceolcmea u QyHKYuu.
1. Yem oOycnoBiaeHa OCHOBHOCTh M HYKJI€O(DUILHOCTH AMUHOB?

2. O0OBsicHHUTE, TOYEMY TPUITHIIAMUH 00JaaeT OOJbIIel OCHOBHOCTHIO, YeM aMMHaK, a
TpuEeHWIaMUH — KpaliHe cllaboe OCHOBaHue?

3. Kakue nMuHbI Ha3pIBatOT ocHOBaHUsMU [1Tudda?

4. Iloyemy pacTBOp ITUIIMHA UMEET HEUTPAIbHYIO PEaKIIMIO, a JIU3UHA — IIETOUHYI0?

5. Kakue O6enku BCTYMarOT B KCAHTOITPOTEHMHOBYIO PEAKITHIO?

Tema 8: Veneeoowl. Cmpoenue, xknaccugpuxayus, uzuxo-xumuueckue ceoticmea. Onmuyeckas
usomepus.

1. Kakue (yHKIIMH BBIOJHSIOT YIII€BO/bI B )KUBBIX OpraHu3max?

2. [loueMy anb103bl — 3HAYUTENBHO 00JIee CHIIbHBIE BOCCTAHOBUTENH, YEM KETO3bI?

3. Kak oTimuuth B pacTBOpE caxapo3y OT PpyKTO3bI C TOMOIILI0 KAU€CTBEHHOW peakiun?

4. B yem oTinuue Kpaxmania OT IJIMKoreHa?

5. [loueMy hepMeHTATUBHBIN TUIPOIU3 Kpaxmalia IPOTEKaeT 3HAYUTEIHHO ObICTPEE KUCIOTHOTO?

3 cemecmp
Tema 1 : Xumuueckoe pasnosecue. Koncmaummer xumuuecxoco pasnosecus. Ilpunyun Jle-
Llamenve.
1. Chopmynupyiite 3akoH nedcTByrommx Macc. [lokakuTe [eiicTBHE 3TOro 3akoHA Ha
mpolLecce AUCCOIMau KUCIOT (ocHoBaHUi). KoHncTanTsl paBHOBecus. DakTOphl, BIUSAIOIIUE HA
WX BEIMYUHBI.

2. Jlaiite ompeneneHue KOHCTAaHTHl KHUCIOTHOCTH, KOHCTaHThl OCHOBHOCTH. [IpuBeaute
MIPUMEPHI.
3. Koncrantel paBHOBecus (TepMOAMHAMUYecKas, peanbHas, YyciaoBHas). DakTopsl,

BJIMSIONINE HAa UX BEIWYUHEL YTO XapaKTepusyer KOS(I)(I)I/ILH/IGHT AKTUBHOCTHU W MOJIbHasA I[OJ'IH?

Tema 2: [Ipomonrumuueckasa meopus. bygepnvie pacmeopul.

1. Jlaiite ompeneineHue KUCIOTHI U OCHOBAHUS C TOYKHM 3pEHUS MPOTOIUTHUYECKOW TEOPUH
bpéncrena-Jloypu. IlpuBenure npuMepsl HEUTPAIBHBIX U 3apsHKEHHBIX KUCIOT U OCHOBaHUU. UTO
TaKo€ COMPSDKEHHAs KUCIOTHO-OCHOBHAs MpoToauTHYeCKas napa? [Ipusennure npumepsl.

2. Kakass peakuus HasplBaeTcs aBTONPOTONM30M? YUTO Takoe KOHCTaHTa aBTONpPOTOIM3A?
KoHcranTa aBromporonus3a BoAbl. UTO Takoe BOJOPOJHBI M THUAPOKCHIBHBINA IOKa3aTeau?
VYKaxxurte cBs3b MEXKIY HUMHU.



3. Kakue pactBopsl HazbiBatoTcst OydepusiMu? IIpuBeante npumepsl OydepHBIX pacTBOPOB.
OOmpsicaure Mexanu3m OydepHoro aeictus. IlpuBeaurte Gopmyny mis pacuera pH Oydeproro
pacTtBopa.

Tema 3: Peakyuu KomMniekcoobpazo8anus u OKUCIUMENbHO-80CCMAHOBUMEbHbLE PeaKyUll.

1. Kakas peaxiusi Ha3bIBa€TCsl OKUCIUTEIBHO-BOCCTAHOBUTENBHOU? UTO Takoe OKUCIUTEND U
BOCCTaHOBHTENb? OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT, YTO OH XapakTepu3yer?
VYpaBHeHne HepHcra, MOsACHATE CMBICI BXOJSIIMX B HETO BEJIMYMH. YKaxure BiausHue pH Ha
BEJINYMHY IEKTPOIHOTO MTOTEHIUAA.

2. JManre oIpeacieHue CIEAYIOLIUM MOHATHSIM: KOMIUIEKCHOE COCUHEHHE,
KOOPAMHAILIMOHHOE YMCJIO, JACHTATHOCTh JIMT'AH/A, XellaTHOe coenurHeHue. [IpuBennure npumepsl.
VYKa)KuTe NpUpPOTy XUMUYECKOM CBSI3U B KOMIUIEKCHOM COEIUHEHHUU.

3. @aKTOpBI, BAUSIOIINE HA YCTOMYMBOCTD XEIATHBIX KOMIUIEKCHBIX COECIMHEHUM.

Tema 4: Ilpoboombop. Memponozuyeckue 0CHOBbI XUMUYECKO20 AHAIU3A

1. Ot60p mpo6. IIpobomoaroroBka. OCHOBHBIE ATAMbBI MOATOTOBKH MTPOO K UCIIBITAHUSIM:
BBICYIIIMBaHUE, pazioxenue mpo0O. CraBieHue u pactBopenue. PactBopuren.

2. OcCHOBHBIE CTaIMM XUMHYECKOTO aHan3a MUHepaita. Beroop metona ananmsa. [Ipsveie u
HeNpsIMbIE METO/IbI aHau3a. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAIIN3.

3. O6paboTka pe3ynbTaTOB aHAIN3a: UCKIIOYCHUE MTPOMAXOB U PacyeT JOBEPUTEITHHOTO
WHTEpBAaja.

Tema 5: Tumpumempuueckuti aHaiu3.

1. Uto Takoe mepBUYHBICE CTaHAapTHble BemiecTBa? Kakue TpeOoBaHHWS K HHUM
npeabsBisiorcsa? Ha3oBuTe OCHOBHBIEC CITOCOOBI MMPUTOTOBIICHUST CTaHIAPTHBIX pacTBOPoB. Kakue
pacTBOPBl HA3BIBAIOTCS BTOPUYHBIMH CTaHAApTHBIMU? Kakum 00pa3oMm ycTaHaBIMBAIOT WX
TOYHYIO KOHLIEHTPAIUIO?

2. Knaccudukanus wWHANKATOPOB, HWCHOJIB3YEMBIX B pEAOKC-TUTpoBaHuMU. llpuBenute
npuMepsl. Penokc-uaumkatopsl. TpeboBaHus, MpeAbSBIsEMbIe K ATUM HHAMKaTOpaM. MHTepBan
repexojia OKpacKu peAoKC-UHANKATOPOB, pT.

3. Kommekconomerpus. Kommiekconsl. OcobGennoctu  B3ammoneiicteus JJTA ¢
metaimnamu. lenratanocts DJITA.

Tema 6: [lomenyuomempuyeckue memoowvl aHaIU3A

1. [loTenmmomerpuueckoe TuTpoBanue. CrocoObl ompeaeneHUs] KOHEYHOM  TOYKHU
TuTpoBaHus. Kakue 3JeKTpo/ bl MPUMEHSIOT B Ka4eCTBE U3MEPUTEIBHBIX U 3JIEKTPOJOB CPAaBHEHUS
B METOJ1aX KHCIOTHO-OCHOBHOTO M OKUCIUTEIHbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUSI.

2. Knaccudukaius HOHOOOMEHHBIX 3EKTPO10B. CTEKISIHHBIE 3JIEKTPO/IbL.

3. Mertannudeckue 3JIEKTPOJibl MepBoro U BToporo poxa. IlpuBenute mpumepsl. Hanumure
ypaBHEHUS peakUui, MPOTEKAIOIUX Ha XJIOPCEPeOPSHOM U cepeOpsTHOM IEKTPOJaX U YPaBHEHHUS
Hepucra, onuchIBaromye noTeHIHAaNbl STUX JIEKTPOIOB.

Tema 7. Cnexmpockonuyeckue Memoovl aHanu3d.

1. [IpunnunuaneHass cxema (QOTOIIEKTPOKOIOpUMETpa U crHekTpodoToMerpa. OCHOBHBIE
OTJIMYHUS XapaKTEPUCTHK (OTOAIEKTPOKOJIOPUMETPA OT cHeKkTpodoTomMerpa B BHAUMOW U
yIabTpadrOoIETOBOM 00IaCTAX CHEKTPA.

2. OCHOBHBIE TIPUEMBI MEPEX0Ja OT AHAIUTHUECKOrO0 CHrHajla K KOHIIEHTPAallMUd B METOJIE
IpSIMOH CIIEKTPO(OTOMETPUH.

3. OO11ast xapaKTepUCTHKA METOIa CIEKTPOPOTOMETPHUH.



Ilpumepnvie 6unemovt K KOHMPONbHLIM paAdomam
1 cemecmp

Teml: Ocnosnvie nousmus u 3akomsl xumuu. Knaccovl meopeanuueckux coeouneHui
1. Boraucnute MomsipHylo Maccy rasa, ecnu macca 280 mur ero mpu temmeparype 21 °C u
nasnernu 2.026-10° 11a pasna 0,65 T.
2. Brraucnute MOSpHYIO Maccy SKBHBajJieHTa Metauia, eci 0,2 T ero BEITECHWIN W3
KHCJIOTHI 78 Mut Bojiopoja, usmepennoro nipu 17 °C u naBnenun 98642 Ila.
3. I'me comepkurces 6osbie mosekyin: B 1 i xmopa npu 23 °C u naBnenuu 98 500 I1a wu B 1
1 okcuaa yriepona npu 55 °C u nanenuu 10 600 I1a?

Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax

1. B Bozie maccoit 200 r pactBopmiu coib Maccoit 20 r. OnpenenuTh MacCOBYIO JOJTIO
BEIIECTBA COJIM B PaCTBOPE, MPUHSB IUIOTHOCTh BOJIbI paBHOM 1r/mil.

2. Omnpenenutb Maccy BOJABI, KOTOPYIO HEOOX0 MO pruOaBuTh K 220 T. pacTBOpa KUCIOTHI C
MaccoBoit noneit 80%, aTo0sr moryunts 60% pacTBop.

3. Haiitu maccy memHoro kymopoca CuSO4*5H2 O HeoOxoauMyro [T IPUTOTOBICHUS 1 J1
pactBopa , coaepkamiero 10% 6e3Boau0¥ comu. [TnotHocTh 10% pactBopa 1,084 r/mi.

4., s meirpanuzamun 60 mor HoSO4 motpe6oBanock no6asuts 20 M 0,3 H menoun KOH.

Onpenenuth MOJIIPHOCTH pacTBopa H2SO4.

2 cemecmp
Tema 1 : Beeoenue. Cmpoenue amoma yenepooa. [ uopuouzayus. Teopus xumuueckoeo cmpoenus.
1. B dem 3akiro4aroTcsi OCHOBHBIE MOJIOKEHUS TEOPUN XMMUUYECKOTO cTpoeHust A. M.
Bbyrneposa?
2. Omnpenenure TUT THOPUIU3AINK YKa3aHHOTO aToma. Kakyto koHpurypamnuio o umeet?
/""\
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3. Kaxkue anexrponnbie 3¢ deKThl MposBIsSET YKazaHHbIH aTroM (rpynna)? [Tokaxwure
neiictBrue 3PPEKTOB CTPEITKAMHU.
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4. N300pa3ute Bce M30MephI reKcaHa.

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

1. HazoBure crenyrommue COeqUHEHHs] IO CHCTEMAaTHYECKOM WM  palOHAIBbHOM
HOMEHKJIaType:
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2. N3006pa3ute CTPYKTYphl COCTUHEHUI:
JUITUIKETOH, 2-METUJIIMKIIOTEKCAaHKapOOHOBAS KHCJIOTTA, 1-6pomOyTaHoH-2, II-
METHJIOCH3aIIbACTHT
3. OcymecTBUTE MPEBpaILCHUS:
H,O CrOs  C¢HzNH,
C3Hg — = A ——> B — C

H,SO, H2SO4 -H,0

4. Omnpenenure CTPYKTYypHYIO (OpPMYITY KETOHA, €CIM OH COAepkuT 22,22% Kucimopona o
Macce. Bo ckoJIbKO pa3 mapel TaHHOTO KETOHA TSKEJIEE BOJSHBIX MapoB?

Kputepuu ouneHuBaHusi 0TYETOB MO JIA0OPATOPHBIM padoTam:

— OIIEHKA ‘“3aYTEHO’’ BBICTABIIACTCS CTYICHTY, €CIIM OH NMPABUIBHO NMPUMEHSET
TEOPETUYECKUE TIOJIOKEHUSI Kypca TpU pEHICHUH TMPaKTUYECKUX BOIMPOCOB, BIAJEET
HEOOXOUMBIMHU HABBIKAMH U TIPUEMAMU UX BBITIOJTHEHNS,

— OIlEHKa ‘“‘HE 3a4yTeHO BBICTABIISIETCS CTYJEHTY, €CJIM OH HE€ 3HaeT
3HAUYUTEIBHON YacTH MPOTPaMMHOTO MaTepuasia, B JIaOOpaTOPHOM TMPAKTHKYyME JOIyCKaeT
CYIIECTBEHHBIC OIIMOKH, 3aTPyHHSECTCS OOBSICHHUTH pPAacUeTHYK dacTh, OOOCHOBATh
BO3MOXHOCTh €€ pealinm3allii, a TaKXe HEYBEPEeHHO, ¢  OONBIIUMH  3aTPyJAHCHHUSIMU
BBITIOJTHSICT 3aJlaHUsI UJIW HE CIIPABIISETCS C HUMH CaMOCTOSTEIBHO.

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTauum (3a4er)
Bomnpoce! 11 noaroroBku k 3auery (1 cemecrtp)
1.OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. POJIb XUMUU B HAYYHO-TEXHUYECKOM MPOTpecce.
2.OCHOBBI KBAHTOBO-MEXAHUYECKOM TEOPUH CTPOCHHS aToMa.
3.KBaHTOBBIC YHClIa. ATOMHBIE S, P, d, f - opOuTaNH.
4. ITpuHITUIIBI 3aTI0JTHEHUE DJIEKTPOHAMH aTOMHBIX OpOUTaseH.
5.1lepuomnueckuii  3akoH. Ilepuommueckas cucrema snementoB .M.  Mennaeneesa.
Knaccudukanus snementos ( s-, p-,d-, T).
6. Xumnueckas cBsa3b. [louarue o metone BC u MO.
7. KoBasieHTHas cBsi3b. CBOMCTBA BEIIECTB C KOBAJIEHTHOM CBSI3bIO.
8. MonHas cBs3b. DIEKTPOOTPULIATEILHOCTD SJIEMEHTOB.
9.BosopoiHast CBsI3b U €€ CBOMCTBA.
10. CBs3p B MeTarax. CBOMCTBA BEIIECTB C METAIUIMYECKOU CBI3BIO.
11.Tunsl KpUCTAIIMYECKUX PEIIETOK U CBOMCTBA COCTUHEHU.
12.30nHas Teopust. [IpoBoAHUKY TOKA, TOTYIPOBOIHUKH U AUIICKTPUKH.
13. MexmoueKynsipHble CHIIbI B3aUMOICHCTBUS.
14. OcHOBHBIE KJIACCHl HEOPTAaHUYECKUN COCTUHEHHI.
15.Tepmonunamuyeckue cucteMbl. DYHKIUU COCTOSHUS. OHTAIBINSA, DHTPOINHUS, BHYTPECHHSS
SHEprusi — mapaMmeTpbl COCTOsHUs BemiecTB. CTaHOapTHbIE TEPMOAMHAMUYECKUE IapaMeTphl
00pa3oBaHUs BEIIECTB.
16.11epBblit 3aKOH TEPMOIUHAMUKH.
17.0ueprerudeckue 3¢hHeKThl XUMHUECKUX peakuuid. TepMoxuMuueckue ypaBHeHus. 3akoH ['ecca
Y €r0 UCTIOJIb30BAHUE JIJISI TEPMOXUMUYECKUX PACUETOB.
18.ITonsitue 00 »HTpOoHU. DHTpOMHs (Ha30BOro nepexoaa. Bropoii 3akoH TepMOAMHAMUKH.
19.1306apHo-n30TepMuueckuil  moteHnuan (dHeprust ['u6bca). HampaBneHue mnpoTekaHUs
XUMUYECKUX PEAKIUH.



20. CKOpOCTh XMMHUECKOW peakiuu M (HaKTOpbl HA €€ BIUSIOIMKE. 3aBUCUMOCTb CKOPOCTH
peaKklMK OT KOHLIEHTPALMHU. 3aKOH JCUCTBYIOIIUX MacC.

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

22 .IlonsiTHEe O TEOPUM AKTUBUPOBAHHOIO KOMILIEKCA. DHEPIUsl aKTUBALIUU.

23.'oMOT€eHHBIN 1 TeTeporeHHbIN KaTannu3. ABToKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patuMbie 1 HEOOpaTUMbIE peaknuu. XuMudeckoe paBHoBecue. [Ipunnun Jle-Illarense.
Cwmemenue paBHoBecusi. KoncTanTta paBHOBecHs M (DaKTOPHI HA €€ BIIHUSIOLIHE.

25.lucnepcHble cucTeMbl U UX kinaccudukanus. [IoHsaTrs 00 MaeaIbHBIX U peaTbHBIX PACTBOpAX.
26.Xumunyeckas teopus pactsopoB .M. Menneneesa. O6mmue cBoiicTBa pacTBOPOB.

27. KoymuraTuBHBIC CBOMCTBA pacTBOPOB 3aKOHBI Payiis.

28. Ocmoc. 3akon Baut-I'odda. Ocmoc B npupoze. M3oronnyecknii kodpduiuent.
29.IlpencTaBieHne O MEXaHU3ME OSJIEKTPOJIUTUYECKON HCCOIMAIMN B BOJIHBIX PAacTBOpax.
Crenenp aucconuanuy U (PaKTophl HA €€ BIHSIONIUE.

30.3akoH pazbasnenus OcBanpaa. KoncranTa aucconpanuy U (GakTopsl HA €€ BIUSIONINE.
31.Boxa ee ponb B mpupoje. MonHnoe npoussenenue Boabl. Bogoponnsiil nokaszarens (pH)
pacTBopa.

32. BydepHbie pacTBOPHI U KX CBOMCTBA.

33. [ToHsATHE O TEOPHH CHIBHBIX IEKTPOJUTOB. AKTUBHOCTH, KO3(D(PHUIIMEHT aKTHBHOCTH, HOHHAS
CHJIa pacTBOpa.

34. Tmpponus coneit. HeoOparumerii ruaposm3. CTeneHh U KOHCTAaHTa THAPON3a. BiusiHue
TeMIlepaTypbl U pa30aBiIeHUs Ha CTENIEHb THIPOJIM3A.

35. IIpomssenenne pactBopumoctH (I1P). YcnoBwust BeIageHus ocajxka.
36.0xucnuTensHO-BOCCTaHOBUTENbHBIE peakinu. Kinaccuduxkanms.

37.07eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHAAPTHBIM SJIEKTPOIHBIA MOTEHUUAT |
(dbakTophl Ha HEeTo BiMsIoMMe. YpaBHeHue HepHcra.

38. I'anpBannueckuii 3yeMenT. 3/{C raapBaHMYECKOro 3JIEMEHTA.

39.9nekrposu3 pacmiasa u BogHoro pactopa NaCl. 3akoust ®apanest.

40. CtpoeHHE W HOMEHKIATypa KOMILICKCHBIX COeAMHEHHUH O-37eMeHTOB. XHUMHUUYECKas CBS3b B
KOMITJIEKCHBIX COETUHEHHH.

41.Meton BC o reoMeTpun 1 MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COCTMHCHHA.

42.0061mas xapakTepucTUKa KOOPAUHAIMOHHBIX COETMHEHUN OMOMETAIIIIOB ¢ OMOJIUTaHIaMU.

43. O6mas xapaktepuctuka d-371eMeHTOB. XMMUYECKHe CBOMCTBa. PoJib jkerne3a, HUKEIs 1 XpoMa
B OpraHu3Me 4eJoBeKa.

44. llenovHpic METaLUTBL. XUMHYECKHE CBONCTBA.

45. Illeno4yHO-3eMEIbHBIC METaIbl. XUMUYECKHE CBOKMCTBA

46.Boopos. Pu3nyecKkre U XMMUYECKUE CBOMCTRA.

47. Kucnopon. ®uznyeckue 1 XMMHYECKHEe CBOMCTBA.

48 Aszor u dochop. Xumudeckue cpoiicTBa. BakHble coemuHeHms a3ota u Qochopa B
OMOJIOTHYECKHUX CHCTEMAaX

49. Yraepoa. Xumuueckue cBoiictBa. CoequHeHHs yriepoa ¢ KUCIOPOI0M

Bomnpocel 1Jisi NOATOTOBKH K 3a4eTy (2 cemecTp)
1. Ilpeamer opranundeckoit xumuu. Teopus xumudeckoro crpoenust A. M. byrieposa.
N3omepus.
2. Ctpoenue atoma yriepoza. Tumnsl rubpuauzanuu. ['eoMeTpust OpraHMuecKuX MOJIEKYII.
3. Dnexrponnsle 3¢ dextrl. Hyxneopunsl u anexrpoduisl. Kuciaotsl nu ocHoBanust bpéucrena u
JIprounca.
4. Knaccugukanus yrieBoIopoIoB. AJIKaHbl: HOMEHKIIATYpa, CIIOCOOBI MOTy4YeHUs, pu3nuecKue
CBONCTBA.



5. XUMHUYECKHE CBOWCTBa ankaHoB. Peaknuu paaukanbHOoro 3amemienus. [Iporieccsl
HedTenepepaboTKH: KPEKUHT, pU(OPMUHT.

6. Ankensl. HomeHkiaTypa, XMMHYeCKHE CBOMCTBA, CIOCOOBI MOJIyYeHHS, T€OMETpUYecKast
n30MepHsl.

7. Anxunasl. HOMeHKIIaTypa, XMAMUYECKHE CBOMCTBA, CIIOCOOBI MOJTy4eHUSI.

8. Ankammenbl. Krnaccupukamus gueHOBBIX coeamHeHM. HomeHknatypa, XuMU4eckue
CBOWMCTBA, CIIOCOOBI MOJTyYCHUSI.

9. Apensl. Kputepum apomatuuHocTH, mpaBuiao Xrmokkema. HomeHkimarypa W crocoObl
MIOJIy4YEHUS aPEHOB.

10.Peaknmu  apOMaTHYECKOTO  3JEKTpOQHUIBHOTO  3aMenieHus. IlpaBuia  OpHEHTaIHH.
AXTUBHpYIOIINE U A€3aKTUBUPYIOLIUE 3aMECTUTEIN.

11. Criuptsl. Kntaccugukanys, HOMEHKIAaTypa U CliocoObl MOJTy4eHUsI.

12. ®usnueckre U XUMHYECKUE CBOMCTBA ctupToB. [IpocThie a¢dupsl.

13. Anpaeruel. HoMeHKIaTypa, XAMUYECKHE CBOWCTBA, CIIOCOOBI ITOTyUSHUSI.

14. Keronsl. HomeHkIaTypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI TTOJTYUICHHUS.

15. KapOoHoBble kuciaoTel. HoMeHkI1aTypa, XMUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyYSHHUSI.

16. CriocoObl TOTydeHHs] POM3BOIHBIX KapOOHOBBIX KHUCIIOT: CIIOKHBIX 3(DMPOB, aMUIOB,
aHTUJIPUJIOB, FaJOreHaHTUAPUAOB. JKupbl, MbLIa.

17. Amunoxkucnotel. Knaccudukanms, Homenkiarypa. AmdorepHocts AK, ux peakmuu 1o
aMUHO- ¥ KapOOKCHUTPYIITIaM.

18. benku. Tumsr cTpykTyp Oenka. KadecTBeHHBIE peakIiuy Ha OSNKH.

19. Vraeroapl. Kiaccudukarys, cTepeon3oMepus.

20. Xumuueckue CBOMCTBa YriaeBo10B. OYHKIMH MOJMCAXaPUI0B B )KUBBIX OPraHU3Max.

Bonpocs! Jist MIOATOTOBKH K 3a4ety (3-3_cemecTp)
1. KoHCTaHTBI XMMHYECKOIO PpaBHOBECHS, BBIpaKEHHBbIE Yepe3 KOHIEHTPALUH, aKTUBHOCTHU
KOMITOHEHTOB PaBHOBECHOM CHCTEMBI, CBSI3b MEX/Ty HUMU. 3aBUCUMOCTh KOHCTAHTbI XUMUYECKOTO
paBHOBecHs OT TemnepaTypsl, npunnun Jle [larense.
2. Kunkume pactBopbl. CriocoObl BBIpaXEHHsI COCTaBa pacTBopa (MaccoBas OIS, MOJISIpHAs
KOHLIEHTPALIMs, MOJISIPHAsi KOHIIEHTPALMs SKBUBAJICHTA). DKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH.
3. OTKJIOHEHHUS PacTBOPOB OT HAeaIbHOCTH, IpUuHHbI. [loHATHE 00 aKTUBHOCTH, KO3 duULIeHTe
aAKTUBHOCTH, MOJIbHOH JIOJIH.
4. DnextpoiauTuueckas auccouuanus. Jluccommanus cialOeix anekTponauToB. KoHcraHTa
JIMICCOLIMAIINH, CBSI3b CO CTENEHbIO quccoluanuu (3akoH pazdasnenus OctBanpaa). Juccoruaus
BOJibl. Bo10poiHBIN MOKa3aTeNb.
5. Pacuer pH pacTBOpOB CUJIBHBIX U cIa0bIX KUCIOT U OCHOBAHHIA.
6. bydepubie pactBopbl, npumepsl, pacuer pH, oObsicHenue OydepHoro neicTBusi, OydepHas
eMKOCTh. byepHbie pacTBOPHI B JKUBBIX OPraHU3MaX.
7. OcHOBHBIE TOJIOKEHUSI MPOTOIUTHYECKON Teopuu bpencrema-Jloypu, compsbkeHHbIE Maphbl
KHUCIIOT U OCHOBaHUH, IPUMEHEHHE K PEaKlUsIM B BOJHOM PacTBOPE.
8. CtpoeHue KOMIUIEKCHBIX coequHeHni. KoHCTaHThI ycTOHYMBOCTU. XelaTHbIE COSTMHEHUSI.
9. OxucauTeNnpHO-BOCCTAHOBHUTENbHBIE peakuuu. YpaBHeHue Hepacra. CraHmapTHBI |
dbopmanbHBI MOTeHNMAIBl. CBS3b KOHCTAaHTHI PABHOBECHS CO CTAHIAPTHHIMH M (HOpMaTbHBIMU
noTeHnManamMu. HamnpasieHne oKuCIUTEIbHO-BOCCTAHOBUTENBHON pEeaKIInU.
10. Ot60op nmpoO roOMOreHHOro M reTeporeHHoro cocraBa. CriocoObl MOJSydeHUs cpelHel MpoOsl
TBEPJBIX, )KUJIKUX U ra3zo00pa3Hbix BemiecTB. OCHOBHBIE CIOCOOBI MepeBoda MpoObl B (Gopmy,
HE0OXO0IUMYIO JIJIsl ITaHHOTO BU/Ia aHAIH3A.
11. Metposiornyeckue OCHOBBI XHMHUYECKOro aHanuza. CucreMaTHYecKHe U CiydaiiHble
norpemHoCcTH.  OCHOBHBIE ~ XapaKTEPUCTHKH  METOJa  aHaju3a:  [PaBWIBHOCT U
BOCITPOU3BOIUMOCTh, KO (DULIMEHT YyBCTBUTEILHOCTH, TPEAeT OOHAPYKEHUS, HIKHSS U



BEpXHSAS TIpaHULbl oONpeAenseMblX coaepxkanuil. Cratuctudeckas o00paboTka pe3ysbTaToB
U3MEPEHUN.

12. Tutpumerpuueckuii ananus. KuciotHo-ocHoBHoe TuTpoBanue. Kpusbie TuTpoBanus. Beidop
UHIUKATOpA.

13. KoMIIeKCOHOMETPHUYECKOE TUTPOBaHHE. MeTaTIONHAUKATOPHI.

14. OxucnuTensHO-BOCCTAaHOBUTENIbHOE TUTpoBaHue. [lepmanranatomerpus. Mogomerpusi.

15. CymHoCTh MOTEHIIMOMETPUUECKOro MeTojaa aHanuza. [lpuBectu ypaBHenue Hepucra st
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHOMN Mapbl U MOSICHUTD CMBICIT BXO/SIIMX B HETO BEJIUYHH.

16. U3meputenbHbIE AIIEKTPOABI M DJEKTPOJAbI CpaBHEHHA. UeM OTIUYAIOTCS W3MEPUTENbHBIC
AJIEKTPO/IbI OT AJIEKTPOJI0OB CPABHEHUS; IPUBEANUTE IPUMEPBI.

17. CymnHocth Meroaa mnpsiMoi noteHuuomerpuu. CrnocoObl mepexoia OT aHAIUTHUYECKOTO
CUTHaJIa K KOHIIEHTPAI1H.

18. IoTtenumomerpuyeckoe TuTpoBanue. CriocoObl onpeaeneHnss KOHEYHOW TOYKH THUTPOBAHUS.
Kakue 31exTpopl IPUMEHSIOT B KAYECTBE U3MEPUTEIbHBIX M 3JIEKTPOJOB CPaBHEHUS B METO/axX
KHCJIOTHO-OCHOBHOTO U OKUCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHHUSL.

19. Knaccugukamyst HOHOOOMEHHBIX dNEKTPOA0B. CTEKIISTHHBIE SIEKTPO/IBI.

20. MeramumyecKkre 3JIEKTPOJIBI MEPBOrO W BTOporo pojna. [IpuBennrte mpumepsl. Hanmmrure
YpaBHEHHUS PeaKIMii, MPOTEKAIOIINX Ha XJIOpCepeOpsIHOM U cepeOpsSIHOM AJIEKTPOoIaX U ypaBHEHUS
Hepucra, onuceiBaronye noTeHIMAaNbl 3TUX JIEKTPOIOB.

21. B3aumojeicTBHE DIEKTPOMATHUTHOTO W3IYYCHHS C BEIIECTBOM B YIBTPApHOJIETOBOW W
BHIMMOM o0nacTsx cnekrpa. 3akoH byrepa — JlamGepta — bepa.

22. TlpuyuHBI OTKJIIOHEHHS OT 3aKkoHa byrepa — JlamGepTa — bepa.

23. IMpuHnumuansHas cxema (QOTOAIEKTPOKOJIopuMeTpa U crekTpodoToMerpa. OCHOBHBIE
OTJIMYMSL XapAaKTEPUCTHK (POTOAIEKTPOKOJIOPUMETPAa OT CHEeKTpodoToMeTpa B BUAUMONH U
yIbTpadroIeTOBOM 00JACTIX CIIEKTpA.

24. OcHOBHBIE TpUEMBI Iepexoja OT AHAIWTUYECKOTO CUTHajJa K KOHILIEHTpAallMd B METOJE
MPSIMOH CIEKTPO(OTOMETPHH.

25. OOmras xapakTepuCTHKa METO/Ia CIEKTPOPOTOMETPHH.

Kpurepun oueHuBanus pe3yJbTaToB 00y4eHMsI
KpuTtepuu onieHuBaHus M0 3a4eTy:

Onenka  3HaHWH 1Mo  JucouIUIMHE — «XWMHS»  Ha  3a4eTe  Mpearojaract
muddepeHInpOBaHHBIA TIOIXO K CTYACHTY, YYET €r0 WHIAMBHUIYAIBHBIX CIIOCOOHOCTEH, CTEIeHb
YCBOGHUS U CUCTEMAaTHU3aIlMK 3HAHUI Y4eOHOTO Kypca, YMEHUS JIeNIaTh JOKa3aTeIbHbIC BBIBOIBI U
0000611eHMs, GOPMHUPOBAHUS OOIICKYIbTYPHBIX M MPO(ECCHOHATBLHBIX KOMIIETCHTHOCTEH.

OneHuBaeTcs HE TOJBKO IITyOMHA MOHUMAHMSI OCHOBHBIX MPOOiIeM yueOHOW AMCUIUILINHBI,
HO U TIOCEIIAEMOCTh JICKIIMH U CEMUHAPCKUX 3aHSATHI, aKTUBHOCTh Ha CEMHHAPCKUX 3aHATHUSX,
COJICPKATEIBHOCTh YCTHBIX OTBETOB U CIICJIAHHBIX MTPE3CHTAIHI.

«3aumeno» (npoosunymutii ypoeens) - OLICHUBAIOTCS OTBETHI, COACPIKAHHE KOTOPHIX OCHOBAHO
Ha TJIIyOOKOM BCECTOPOHHEM 3HAHUHU IPEJIMETa, OCHOBHOH M JOIOJHHUTEIBHON JUTEpPaTyphl,
U3JI0KEHO JIOTUYHO, apryMEHTHUPOBAHO M B MOJHOM oObeme. OCHOBHBbIC MOHSTHS, BBIBOJABI U
0000mIeHnsT copMyTHpOBaHbl yOeAUTENbHO U JAoKazaTenbHO. CTyAEHT yMeeT MpaBUIBHO
OOBSCHATH MaTepUal, UJLUTIOCTPUPYSI €r0 MpUMepaMu

«3aumeno» (nosviuieHHbLil YPOGeHs) - OIICHUBAIOTCS OTBETHI, OCHOBAHHBIC HA TBEPJOM 3HAHUH
MpeaMeTa, OCHOBHOW JTUTEPATyphl, C HE3HAYUTEILHBIMU MpoOerIaMu B 3HAHUSX JOTOTHUTEIHHOM
TuTepaTypel. BO3MOXHBI HENOCTaTKM B CHCTEMAaTH3alldd WM B OOOOIIEHHMH MaTrepHana,
HETOYHOCTHU B BbIBOJIaX. CTy/IEHT TBEP/IO 3HAET OCHOBHBIE KATETOPUHU yIEOHON JUCIIUILTHHBL
«3aumeno» (nopozoeviii yposeHs) - OLEHUBAIOTCS OTBETHI, KOTOpPhIE 0A3UPYIOTCS HA 3HAHUU
OCHOB TpEeAMEeTa, HO UMEIOTCS 3HAUUTEIbHBIE MPOOENTbl B YCBOGHUU MarepHala, 3aTpyJHEHHS B



€ro U3JI0)KEHUH M CHCTEMaTHU3alliH, BBIBOJBI CIa00 apryMEHTHPOBAHBI, B COACPIKAHUH JIOTYIICHBI
TEOPETUICCKHE OIIHOKH.
«He 3aumeno» - OICHUBAIOTCS. OTBETHI, B KOTOPBIX OOHAPY)KEHO HE3HAHUE OCHOBHBIX MPOOJIEM U
KaTeropuii mpeaMera CorjaacHo y4eOHON MporpamMMebl, COJep)KaHne OCHOBHOTO MaTepHaja He
YCBOEHO, 0000111eHHI 1 BBIBOJIOB HET. CTYIEHT HE MOKET MJIM OTKA3bIBAETCSI OTBEYATh Ha BOIIPOC

O1neHOYHBIE CPECTBA Il MHBAIM/IOB U JIUI] C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMU 37I0POBBS
BBIOMPAIOTCS C yYETOM MX MHMBHIYyAIbHBIX IICUXO(PHU3MUECKIX 0COOCHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAIM/AM U JIUIIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS
MIPEIOCTABIISIETCS JOTIOJIHUTENBHOE BPEMs JUIsl IOJArOTOBKM OTBETA HA SK3aMEHE;

— IpU TIPOBEJCHHUHU IMPOLEAYPHl OLECHUBAHUS PE3YIHTATOB OOyUCHHS MHBAIUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS MPEIYCMATPUBACTCS HCIOJIB30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C MX MHIUBUIYaTHbHBIMU OCOOCHHOCTSIMU;

— TIpY HEOOXOIMMOCTH ISl 00YJAFOIINXCSl ¢ OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS U
WHBAINJIOB TIPOIIEypa OLIEHUBAHHS PE3YJIbTATOB OOYYECHHUS 1O JAUCIUIUINHE MOXKET MPOBOIUTHCS
B HECKOJIBKO JTaIoB.

[Iporiemypa oneHUBaHHUS PE3yIbTATOB OOYYEHUS WHBAIMIOB W JIMI[ C OTPAaHHYCHHBIMH
BO3MOXHOCTSIMU 370pPOBbsl 1O JAUCHUIUIMHE (MOJIYJII0) MpeaycMaTpuBaeT MpeAoCTaBICHHUE
nHbpopmanmi B (Qopmax, aJanTUPOBAHHBIX K OrPAaHUYEHUSIM WX 3I0POBbSI H BOCHPHUSTHS
nH(popMaLnu:

J171st TUTI ¢ HApYIICHUSIMU 3PSHUS:

— B Me4aTHOU (hopMe yBETMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapyHIeHUsIMH CITyXa:

— B IeyaTHou popme,

— B (hopMe 2IEKTPOHHOrO JOKYMEHTA.

Jnist a1 ¢ HapyLIeHUs MU OIIOPHO-JBUTaTEIbHOIO anmapara:

— B IeyaTHou popme,

— B (hopMe 2IEKTPOHHOIO JOKYMEHTA.

JIaHHBIN TepedyeHb MOXKET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
00yJaronuxcs.

5. [lepeyeHb yueOHOM JUTEPATYPbl, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1. YueOHasi iuTeparypa
1. I'muaka H.JL. OOmas xumus : ydeOnuk s OakamaspoB / H. JI. I'munka ; mox pea. B. A.
[TonikoBa, A. B. ba6koga. - 19-e u3a., nepepad. u gom. - Mocksa : FOpaiit, 2014. - 900 ¢
2. Eropos, B. B. O0mas xumus : yuebnuk g By3oB / B. B. EropoB. — 2-e u3n., crep. —
Cankrt-IlerepOypr : Jlanp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — TekcT : aneKTpOHHBII
[ JIans : anexTponHo-OMOMMOTeUHas cuctema. — URL.: https://e.lanbook.com/book/153684
3. biiunos, JI. H. COopHuuk 3anau u ynpaxksnenui o oomeit xumuu / JI. H. biunos, W. JI.
[Tepdunosa, T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 204 c. —
ISBN 978-5-507-45991-9. — TekcT : anexkTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/292946
4. Axmetos, H. C. JIabopaTopHble U CEeMHHAPCKUE 3aHITH MO O0IIel 1 HEOPTaHUYECKOM XUMUH
ydaebHoe mocobue / H. C. Axmeros, M. K. Asu3zosa, JI. U. bagsiruna. — 6-e u3j., crep.
— Cankr-IlerepOypr : Jlawp, 2022. — 368 c. — ISBN 978-5-8114-1716-2. — TekcT :
ANIEKTPOHHBIN // Jlanb : 3NIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/211658
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5. 3onoroB HO.A. BBeneHne B aHATUTHYECKYIO XUMHIO [ DJIEKTPOHHBIN pecypc]: yaebHoe
noco6ue/ FO.A. 30n0T0B. — DnexTpon.gan. — Mocksa: M3narensctBo «Jlaboparopus 3HaHHI»,
2016. — 266¢. — Pexxum nocryma: https://e.lanbook.com/book/84079
6. Bumacosa, E.I'. AnanuTHueckass XuMusi: XAMUYECKUE METO/IbI aHAIN3a [ DNEeKTPOHHBIN
pecypc]: yuebnuk / E.I'. Bnacosa, A.®. XKykos, U.®. Kosnocosa, K.A. Komaposa; mox pe.
[Terpyxuna O.M., Ky3uenosoii JI.b. — Onexrpon.nan. — Mocksa: U3narensctBo «Jlaboparopust
3Hanuiy, 2017. — 467¢c. — Pexxum noctyma: https://e.lanbook.com/book/97407
7. UYynpeiauHa, J{.A. AHanutrueckas xumust: yued. nocooue / JI.A. Yynpsiauna, JL.U. TTuns. —
M-Bo oOpazoBanus u Hayku Poc.@enepanuu, Kybanckuii roc.yH-T. — KpacHonap: Kybanckuit
rocyaapcTBeHHbI yHuBepcuret, 2018. - 108c.

[Ia6apos, 0. C. Oprannueckas xumus / [llabapos, F0. C. Opranuyeckass Xumusi : y4eOHUK
/ ¥O. C. llabapoB. — 5-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 848 ¢. — ISBN 978-
5-8114-1069-9. — Tekcr : snexTpoHHEIH // JIaHb : 3MeKTpOHHO-OnOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/167911
9.  Tpagenp, B. ®. Oprannveckas xumus : yaeonoe nmocodue / B. @. TpaBenp. — 7-e u3g. —
Mockga : Jlabopatopus 3uanuii, 2020 — Tom 1 — 2020. — 401 ¢. — ISBN 978-5-00101-746-2.
— Tekcr : onekrtponubiit // Jlanb : 2neKTpoHHO-OMOIHMOTewyHass cucrema. — URL:
https://e.lanbook.com/book/151522
10. Tpasenb, B. ®@. 3amgaun o oprannyeckoit xumuu : yaeoHoe nocodue / B. @. Tpasens, A. 1O.
Cyxopykos, H. A. TToxxapckast. — 2-e u3n. — Mocksa : Jlabopatopust 3Hanwmid, 2020. — 267 ¢. —
ISBN 978-5-00101-895-7. — Tekcr : anekTpoHHsbIi // JIaHb : 3JIeKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/151499
11. TI'pannbepr, U. U. Oprannueckast xumus. [Ipakruueckue 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. — Tekcr : anekTpoHHBIH // JIaHb : 37€KTPOHHO-
oubimoteunas cucrema. — URL: https://e.lanbook.com/book/206726

5.2. Ilepuoanyeckas Jureparypa

1. Ycenexu XuMuM - pOCCUICKUN HaydHBIN KypHaJ, MyOJUKYIOIIHI 0030pHbIE CTaThH TI0
aKTyaJlbHBIM MpoOJeMaM XUMUU U CMEXHBIX HAYK.

2. XypHan opraHM4ecKoil XMMHUHU - POCCHIUCKUN HayYHBIN KypHaJ, MYOJUKYIOIIHA CTaTbH
[0 TEOPETHYECKUM IMpoOiieMaM OpraHMYeCKOW XHMHHM, MEXaHM3MaM peakIUil OpraHuyecKux
COEIMHEHUH, COOTHOIICHUAM MEXAY (PU3NYECKUMHU CBOMCTBAMH, PEAKIIMOHHOIN CIOCOOHOCTHIO U
CTPOEHHEM, [0 HOBBIM pEAKIHUSIM M METOAaM TMOJY4YeHHUsS OPraHWYeCKUX COCAMHEHUH, IO
OCHOBHBIM Npo0IeMaM pa3BUTHUS BaKHEHIIIUX HAIIPABJICHUN OPraHMYECKOTO CUHTE3A.

3. XKypnan oOmelt XuMUU — OOMH M3 KPYMHEHIIMX POCCUHCKUX HAYYHBIX >KYpHAJIOB,
OTpaXKarOIIUX OCHOBHBIC HANpPABICHUS Pa3BUTHUS XMUMHH, MYOIUKYIOUIHI pabOThl, MOCBSIIEHHBIC
aKTyallbHBIM OOIIMM BOMpPOCaM XHUMHHM M TpoOiieMaM, BO3HUKAIOUIUM Ha CTBIKE Pa3IMYHbIX
pa3aenoB XUMUH, a TaKXKe Ha TPaHUIAX XUMHH M CMEXHBIX C HEHl Hayk (MeTalsIoOpraHHyYecKue
COCIMHEHUS, DJIEMEHTOOPraHWYecKass XUMUS, OPraHUYeCKHEe W HEOPraHWYEeCKHE KOMIUICKCHI,
MEXaHOXUMHSI, HAHOXUMHUS U T. 11.).

5.3. HuTepHeT-pecypchl, B TOM 4Hcie COBpeMeHHbIe NpodeccHoHATbHbIE Ha3bl

OJAHHBIX U I/lH(l)OpMaHI/IOHHbIe cnpaBqu,Ie CUCTEMBbI

J1IeKTPOHHO-0u0ImoTeyHbIe cucteMsbl (IBC):
DBC «IOPAUT» https://urait.ru/
DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

okrwbhE
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IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuainsr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anextponnas 6ubnuorexa (HOB) http://www.elibrary.ru/
ITonHOoTEKCTOBEIE APXHBbI BEAYIIHX 3aIllaIHbIX HAYYHBIX JXYPHAJIOB Ha Poccuiickoit

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

7.

HammonameHast ~ anmekTpoHHas — OuOmmoTexka  (HOCTym K DJIEKTpOHHOW — OMOIMOTEKe

aucceptaiuii Poccuiickoit rocynapcrsennoi ouodnmuoreku (PI'B) https://rusneb.ru/

8.
9.

[pesunentckas oubmmorexka um. b.H. Exprmna https://www.prlib.ru/
OnekrponHas kojuiekuus Oxchopackoro 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 uHGopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmannoHHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKATbHOM CETH C

KOMIBIOTEPOB OMOIUOTEKH)

Hwn e

Pecypcol cBOOOAHOTO H10CTYyMNA:
AMepuKkaHCKas mareHTHas 0a3a manubIx hitp://www.uspto.gov/patft/
[TonHble TEKCTHI KaHAACKUX Auccepranuii http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunka (http://cyberleninka.ru/);
MHMHUCTEPCTBO HAYKH U BBICIIEr0 0OpazoBanus Poccuiickoii @eneparuu

https /Iwww.minobrnauki.gov.ru/;

5.
6.

denepanbublii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;
Nudopmarronnas cucrema "EqnHoe 0OKHO 10CTyIa K 00pa3oBaTelibHbIM pecypcam”

http://window.edu.ru/;

7.
8.
9.

Enunas xosuteknus mudpoBbix oOpazoBaTenbHbIX pecypcoB http://school-collection.edu.ru/ .
denepanbHbIi IEHTP HHDOPMAITHOHHO-00pa3oBaTebHbIX pecypcoB (http://fecior.edu.ru/);
ITpoexT I'ocynapcTBeHHOro MHCTUTYTA pycckoro s3bika umeHu A.C. Ilymkuna "OOpa3oBanue

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

10.
11.
12.
13.
14.

CnpaBouyHo-uH(pOpMaMOHHbIH nopTtan "Pycckwuii si3e1k" http://gramota.ru/;

Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapei http://www.glossary.ru/;

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

O0pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

3akoHonpoekT "O06 obpa3zoBanuu B Poccuiickoii deneparun”. Bompocs! 1 otBeThHI hittp://Xn--

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

CoOcTBeHHBIC JJICKTPOHHBIC O0Opa3oBaTe/ibHble M HH(OpPMalHOHHBIE PpPeCypChbl

KyoI'y:
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1. Cpena MmoayinbpHOTO HuHaAMH4Yeckoro oOyuenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IUIaHOB, YUEOHO-METOAUYECKUX KOMIUJIEKCOB, IMyOIMKaui U KOH(pepeHuui
http://mschool.kubsu.ru/

3. bubnmnoreka nHGOPMAITMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTeIbHBIX
texnosorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymentoB Kyol'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa30BaTEIbHBIC pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHUH
B oOpazoBanmu KyoI'Y wu HayuHo-meroamdeckoro kypHana "IIIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHusi 1Jisl 00y4alOIUXCHA M0 0CBOEHHMIO THCIUILIMHBI (MOIYJI1)

VYcnemHoe wu3ydeHHE AUCUHUIUIMHBI «TOHKUM OpraHMYeckuil CHHTE3» TpedyeT oOT
CTYIACHTOB pPEryJsIpHOTO TOCEIIeHHUs JeKUUH, a TakKe aKTUBHOM paboThl Ha MPaKTHYECKUX
3aHSTUSIX, BBIIIOJIHEHUS! TECTOBBIX MPOBEPOUYHBIX PaOOT, BHINOJHEHHS U 3aUIUTHl JaOOPATOPHBIX
paboT, 03HAKOMJIEHUS] C OCHOBHOM U JIOTIOJIHUTEIBHONU PEKOMEHyeMO InTepaTypoil.

[Ipy DOArOTOBKE K JIEKIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEH]IyeTCS:

1) TpOCMOTpPETh 3aIMKCH MPEIBIAYIICH JICKIIMA U BOCCTAHOBHUTH B IAMSATH paHee
M3Y4YEHHBIN MaTepHa;

2) Geryio MPOCMOTPETh MaTepHal MPEACTOSIICH JEKIINH, C IeIbIO JIYUIIer0 YCBOCHHUS
HOBOT'O MaTepuana;

3) caMOCTOATENBHO MPOPadOTaTh OTACIbHBIC (PAarMEHThI TEMbI MPONLION JEKIUH, SCIIH
3TO HEOOXO0IUMO.

[Ipn KOHCIEKTHPOBAHUHU JIEKIIMOHHOTO MaTepHalia CTy/IeHTaM HY)XKHO CTPEMHUTBHCS KpaTko,
CXEMAaTU4HO, IOCIENI0BATEIbHO U JIOTMYHO (DUKCHPOBATH OCHOBHBIEC IOJIOKEHMSI, BBIBOJBI,
00001eHuss 1 (GOPMYJIUPOBKH, HE MBITAACh 3allUCATh BECh IPENOJaBaeMblii MaTepuasl CJIOBO B
CJIOBO.

IIpu noAroTOBKE K 1a00paTOPHOMY 3aHATUIO PEKOMEHIYETCSL:

1) 03HAKOMHTBCS C TEMOM W IUTAHOM 3aHSTHS, YTOOBI BBIICHUTH KPYr BOIIPOCOB, KOTOPBIC
OyIyT 0OCYKJIaThCs Ha 3aHSATHH;

2) mopaboTaTh C KOHCIIEKTOM JICKIMM [0 TEME 3aHSATHS, a TAaKKE O3HAKOMHTBCS C
pEeKOMEHyeMOl JuTeparypol u (Ipu HEOOXOAMMOCTH) MAONOJIHMUTENBHBIMH HCTOYHMKAMHU
uHGOpMalUY B BU/IE IEPUOJUUECKUX U3aHNui U IHTepHeT-pecypcoB.

[Ipu BBINOHEHUHU MPAKTUYECKOM pabOThI CTyieHTaM He0OXO0AUMO OTMEUYaTh T€ BOIPOCHI U
pasfeiibl, KOTOPHIE BBI3BIBAIOT y HUX 3aTPyNHEHHA. C LIEIBI0 MOCIEAYIOUICH KOHCYJNbTAlUU Yy
npernojaBatens. Kaxaplii CTyIeHT MOJKEH CTPEMUTBHCS AaKTUBHO pabOTaTh Ha IMPAKTHUYECKHX
3aHATHUSAX U YCIIEUTHO BBINOJIHATH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrostenbHas padoTa Hapsay C ayAUTOPHOM MPEACTABISAECT OJHY U3 BaXKHEUIIUX GopM
yuebHoro mpouecca. CamocrosdTenbHas paboTa — 3TO IJIaHMpyemas paloTa CTY/AEHTOB,
BBIMOJIHAEMAs. 10 33aJaHUI0O M IPU METOJMYECKOM PYKOBOJCTBE NperojaBaTeisi, HO 0e3 ero
HEeNoCpeACTBeHHOro yvactus. CamocrosiTenbHas paboTa NpeHa3HayeHa He TOJIbKO Ui
OBJIQJICHUS NPEACTABICHHON TUCIMITIIMHOM, HO U JUI (POPMUPOBAHMS HABBIKOB pabOTHI BOOOIIE, B
y4eOHOH, HayuyHOH, mpodeccCHOHANbHOW JEATeNbHOCTH, CHOCOOHOCTHM MpUHUMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSATENBHO PpEIIaTh BO3HHUKAIOIIHME MPOOJIeMbl, HAXOIUTh MpPaBUIIbHBIE
pELIEHUS U T. 1.

CamocrostenbHas paboTa BKIIOYAET: U3yYEHNE OCHOBHOM U JIOTIOHUTENILHOWIUTEPATYPHI,
npopaboTKa M TMOBTOPEHHME JIEKIMOHHOTO MarepHaja, MOJATOTOBKY K NMPAKTHUECKUM 3aHATHUSM,
MOATOTOBKY JOKJIaJOB-TIPE3EHTALINMN, IOATOTOBKA K TECTUPOBAHMIO U K TEKYILIEMY KOHTPOJIIO.

B ocBoeHMM QMCUMIUIMHBI MHBAJIMIAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/I0pOBbsl OOJIBIIOE 3HAYEHHE HUMEET WHAWBUIyalbHas YyueOHas paboTa (KOHCYAbTallUU) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOTro MaTepHana.
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I/IH,Z[I/IBI/I[[yaJIBHbIC KOHCYJIbTAallUKM 110 HOpPCIAMCTY  SABJIAIOTCA  BAXKHBIM q)aKTOI)OM,
CHOCO6CTByIOH_II/IM HHIUBUAYAJIU3alluA OGy‘-IGHI/ISI U YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY IperoaaBaTrciIicM H O6y‘-IaIOH_[I/IMC$I HHBAJIMAOM WX JIMOOM C OrpaHU4YCHHBIMHA
BO3MOKHOCTSAMMU 3J0POBbBAL.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue Mo TUCHUILINHE (MOIYJII0)

HaumMmeHoBaHME crIELMATBHBIX OCHAIIEHHOCTB CIEMAIbHBIX IMepeyeHb JTNIEH3HOHHOTO
IIOMEILEHU I MOMELLEHUH MPOrPaMMHOI0 00ECTICUEHUSI
VuebHble ayJUTOPUH s | MeGenb: yuebHast MeOeb Microsoft Windows;
MPOBECHUS 3aHATHH JIEKIMOHHOro | TexHuYecKue cpeicTBa O0YUCHHSL: Microsoft Office

Tuna tamna aya. 322, xopm. C (ynuma | 3KpaH, IPOEKTOp, KOMIIBIOTEP
CraBpomonbckas, 149):

Y4eOHbIC ayJUTOPUH i | Mebenb: yueOHast MeOeb
MPOBEEHUS TabOpATOPHBIX 3aHATHIA, | Y4eOHbIe XMMUUECKHe JabopaTopuu,
TEKYILEro KOHTPOJISI U | OCHAIlCHHbIE KOMILTEKTHBIM
MPOMEXKYTOYHOW aTTECTAlMH ay/l. 71abopaToOpHBIM 000pPYOBAaHHUEM,
430,u 439, kopn. C (yauua | J1abopaTOpHOH HoCynod M Habopamu
Craspomnonbckast, 149): PCaKTHBOB:

VYuebHbie ayauTopun a1 KypcoBoro | KypcoBasi pabota He mpemycMoTpeHa
IIPOEKTUPOBAHUSA (BBIMIOTHEHUS | Y4EOHBIM ITAHOM

KYPCOBBIX pabor)

Jligs  camocToATenbHOW  paboThl  OOydarolUXcs  MNPEeAYyCMOTPEHbl  MOMEUICHHS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IpOBaHHOI\/'I Me6eJ'II)IO, OCHAaIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOHN C
BO3MOJKHOCTBIO TOJKIIOUEHUsT K cetn «MHTepHeT» M oOecredeHneM JI0CTyIa B DIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPETY YHUBEPCUTETA.

HanmenoBanue nmomeeHuin
JUISI CAaMOCTOSITEIbHON
paboThl 00yJaIOIINXCS

[lepeueHp TULIEH3MOHHOTO
MPOrpaMMHOI0
obecreuyeHns

OcCHAIIEHHOCTh TOMEILEHHI IIST CAMOCTOATEILHOMN
paboTel o0yyaromuxcs

TTomemenne g | MeGenb: yueOHas me6enb

camocToaTenbHOH  pabotsl | Kommext CrIeLMaT3UPOBaHHON Mmebenu:

oOydaronmxcst  (YUTaIBHBINA | KOMIIBIOTEPHBIE CTOJBI

3an Hayunoit 6ubnmnorexn) ObopynoBanue: KOMIIBIOTEpPHAsE  TEXHHKa c
MIOAKITIOYEHHEM K UH(POPMALOHHO-

KOMMYHHMKallMOHHOH ceTh «VIHTEpHET» U AOCTYIIOM B
ANEKTPOHHYIO  MH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTeNbHOM OpraHu3anyd, BeO-KaMepsbl,

KOMM YHUKAIIHOHHOE obopynoBaHue,
obecnieunBaroliee  JIOCTYI K  CETH  MHTEpHET
(mpoBomHOE COEIMHEHNE 154 OecripoBoTHOE
coemuHenue 1o texaomorun Wi-Fi)

TTomemenne i | Mebenb: yaeOHas mebenb

camocTosiTensHOH ~ pabotsl | Komrurekr CHEeIUAIN3UPOBAHHOM Mebenn:

obOygaromuxcs aya.431 KOpI. | KOMIOBIOTEPHBIE CTONBI

C (ymuma CraBpomnonbckas, | O6opymoBaHwue: KOMITBIOTEpPHAsT  TEXHHKa c

149) MOIKIIFOYEHUEM K WHPOPMAaLIMOHHO-

KOMMYHUKallMOHHOU ceTH «VHTepHeT» H JOCTYIIOM B
QNIEKTPOHHYI0  HWH(POPMANMOHHO-00pa30BaTEIEHYIO
cpexy oOpa3oBaTeNbHON OpraHM3aIlNM, BeO-KaMephl,

KOMM YHUKAIIHOHHOE obopyoBaHue,
obecnieunBaroliee  JOCTY K  CETH  HMHTEPHET
(mpoBomHOE COEIMHEHNE 154 OecripoBoTHOE

coenuuenue 1o Texaomorunn Wi-Fi)
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