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[Tporpammy cocrasi(u):

C.JI. Kysnenosa, nouenr, kanauaar xumuseckiux HayK //V/M']/V

/]
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Pabouas nporpamma ancumnnmunb «Xumusy» yTBEpiKaeHa Ha 3acefaHnu Kadeapbl
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Pabouasi nporpamma anciuniunbl « XuMHs» yTBepik/ieHa Ha 3aceaHnH Kadepbl
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/

Pabouas nporpamMmma AMCLUMIIHHBL « XHMUS» YTBEpIKICHA HA 3acefaHHH Kadeapbl
OpraHH4ecKon XUMHH U TeXHosIorHi nporokos Ne 10 or 28.04.2026

3asenytouuii kadepoit (paspaborTunka)
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1 Henu u 3a1a4m M3y4eHUs1 TUCHUILINHBI (MOXYJIs1)

1.1 leab ocBoeHMsI AUCHUTIIMHBI

CdhopmupoBaTh IETOCTHOCTH BOCIPHUSATHS XHMHH, TI0Ka3aTh €€ TECHYH CBs3b C
KUZHEJCATCILHOCThIO OMOJIOTUYECKIX CHCTEM, PACKPBITh XUMHUYECKHE U (DU3UKO-XUMUYECCKHE
ACTICKTHI MPEBPAIICHU MOJIEKyNa — KJIeTKa — OMoJIorh4yeckasi cucremMa. BakHbIM 711 OMOJIOTOB
SBJIICTCS OOYYCHHE TPaMOTHOMY BOCIHPHUSATHIO XHMHYECKHX SIBIICHUH B MHpE, B TOM YHCIIC B
OMOJIOTMYECKUX OOBEKTaX, MOATOMY OCHOBHOE BHUMAaHHE YJCIIEHO OTOOpY CaMbIX OOMIMX W
MIPUHIUANHAATBEHO BAXXHBIX 3aKOHOMEPHOCTEH B MPOTEKAHUH MPOIIECCOB B XUMUUYECKUX CHUCTEMaX,
B YCTAaHOBJICHUU CBSI3E€H MEXIy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEILIECTB.

1.2 3apaum AMCHMILIMHbBI

CdopmupoBath y CTYIEHTOB:

® 3HAHHME OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEH MPOTEKAHNUS XUMUYECKUX TPOIECCOB;
® AHAIM3MPOBATH M KIACCU(UIIMPOBATH XUMUYECKHE CHCTEMBI U ITPOTEKAIOIINE B HUX PEAKIHH;
® yYMEHHE MPECKa3bIBaTh CBOWCTBA BENIECTB HA OCHOBE 3HAHUS WX CTPOCHUS M IPUHITUIIOB
XUMUYECKUX MPEBPAIICHUH;

e TIpejCTaBJICHHE O HANOOJIee TIIaBHBIX TOCTKECHUSX U TPOOIIeMaX COBPEMEHHOM XHUMHUH, €€
MPAKTUIECKUX BO3MOKHOCTSIX;

® HAaBBIKM JKCIIEPUMEHTAILHONW paboTHI B TabOpaTopuH;

1.3 MecTo AMCHUIIUHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctunnuna «XuMHs» OTHOCHUTCS K oOs3atenpHOM wactu bmoka 1 "ucrumimwHbl
(Momymu)" yueOHOTO TUTaHa 1Mo HampariaeHuio moarotoBku — 06.03.01 buonorus (6akanaBpuar)
0a3upyeTcs Ha IMTKOJBHBIX 3HAHUAX Kypca XUMUH, (pU3uKH (Ta30BbIC 3aKOHBI, CTPOCHHE aTOMa U JIp.)

JlaHHas JUCIUIUIMHA SBIISETCS TPEAIISCTBYIOMEH [UIS  TUCIUIUTMHBI  «OKOJIOTHSI,
«brnoxumus ¢ OCHOBaMHU MOJICKYJISIpHOM OnosIorHn», «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUS) U
Ap.

B cooTBercTBHM ¢ pabouuM y4eOHBIM TUIAHOM AMCIMIUIMHA M3y4daeTcs Ha 1 kypce 1o
o4HOHU (hopme oOyueHus. Bua mpoMeXyTOYHOM aTTeCTaIluu: 3a4eT.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs IO AUCHUILIHHE (MOIYJIIO),
COOTHECEHHBIX € INIAHMPYEMbIMH pe3yJIbTATAMHU 0CBOeHHSI 00pa30BaTe/IbLHON NPOrpaMMbl

N3ydenue nanHON y4eOHOM TUCIUIUIMHBI HAllpaBIeHO Ha (JOPMUPOBAHUE Y 00YJaIOIIUXCS
CJIETYIOIIUX KOMITETeHIIUH:

KOI[ 1 HAUMCHOBAHUC
I/IHI[I/IKaTOpa* JOCTUKCHUA P C3YJIbTAThI 06yquI/151 10 JUCLHUIIIIMHE
KOMIICTCHIIN

OIIK-6. CnocobeH ucnoab30BaTh B MPOQEeCcCHOHANBHOM 1eATEIbHOCTH OCHOBHBIE 3aKOHBI (DU3HKH,
XUMUH, HAayK O 3emiie WM OHOJOTMH, NPHUMEHSTh METOJbl MaTeMaTHYeCKOTO  aHaiu3a |
MOJENUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAJIbHBIX UCCIEA0BAHUN, TPUOOPETATh HOBBIE
MaTeMaTH4eCKHe M €CTeCTBEHHOHAYUHbIE 3HAHWS, UCIOJIb3Ys COBpEMEHHbIe 00pa3oBaTelbHbIE U
nH(OPMALMOHHBIE TEXHOIOTHH;

NOIIK-6.1. ImeeT npeacraBienus | 3HaeT OCHOBHBIE HOHSTHSI u 3aKOHBI oO0I11€eid,
00 COBPEMEHHBIX HaIpaBICHUsAX | HEOPIraHUYECKOW, OPraHUYECKON XMUMHH, 3aKOHOMEPHOCTH
(u3MKH, XUMHHE U Hayk o 3emie, | MPOTCKAHMS XHMHYECKHMX MPOLECCOB, METO/IbI
AKTyaJIbHBIX npoGiemax | KAUECTBEHHOTO M KOTHYECTBEHHOTO aHATH3A, busnyeckue
METOJIbI MCCIIEAOBAHHS;




Kon 1 Haumenosanue
WHIUKATOpa* TOCTIKEHUS

Pe3ynbratel 00yueHus 1Mo AUCHUTLIIMHE

KOMITETEHIIUN
OUOJIOTHMYECKUX HayK U | YMeeT MpOBOJUTH PACUEThI [0 OCHOBHBIM 3aKOHAM XUMUHU,
MEPCIIEKTHBAX MOJIb30BAaTbCSl  XMMHUYECKOW  CHMBOJIMKOW;,  IMPUMEHSATH
MEIMCIUTUTHHAPHBIX 3HaHMS (QYHIAMCHTAIBHBIX Pa3CiIOB XUMHH JIJISl OTICAHUS
MICCIIEI0BAHHIL SIBJICHUW,  TPOUCXOJSIIMX B  JKABOM  KJIETKE, B
OMOJIOTMYECKUX CUCTEMAaX, MPUMEHSTH MOJIYyYCHHbIC 3HAHUS
110 XMMHH JIJIs1 pelieHust mpodhecCuoHaIbHbIX 3a/1a4;
Biageer cnocoOHOCTHIO BHEAPATH TOCTHKEHUS XUMUH TIPU
peteHnn mpodecCHOHATBHBIX 3a1a4
NOIIK-6.2. Wcnoneiyer B | 3HaeT OCHOBBI XMMHYECKOTO 3KCIIEpPUMEHTA, CTaHAApTHHIE
poheCCHOHANBHOM JIEATETLHOCTH | METOJIMKH XUMHYECKUX HCCIICIOBAHUM, CHHTETUYECKHE U
HaBbIKU MPOBEJICHUS | AaHATTMTUYECKUE METOIbI TIOJYICHUS U aHATTN3a XUMUYECKUX
1a00paTOPHBIX HCCIIeIOBAHUM, | BEIIECTB U PEAKIIHIA;
COBPEMEHHBLIE  METOABI  XUMUH, | YMeeT 0€30MacHO MOJIb30BATHCA XUMUYECKUMU PEaKTUBAMHU
busuKwy, MaTeMaTU4yecKoro | u XUMHYECKUM 000py/TI0BaHHEM; MIPOBOIUTH
MO/IETUPOBAHUS U | SKCTIEpUMEHTAIBHBIE MCCIEOBAHUS U aHAIU3UPOBATh
MaTeMaTH4YeCKOW CTAaTUCTUKH, a | pe3yJIbTaThl
TaKkKe COBpeMCHHBIC | Brianeer HaBbIkaMHu pabOTHl B XUMUYECKOW J1aOOpaTOpuu U
oOpa3oBaTeibHbIE U | TEXHOJOTHYECKHX YCIOBHSIX, C XUMUYECKUMH PEaKTUBAMH U
nH(OPMAaLMOHHbIE TEXHOJIOTHH. XUMHUYECKUM 000pYyJ0BaHHEM
NOIIK-6.3. JlemoHCcTpUpyeT | 3HAET HOPMBI TEXHUKH O€30MaCHOCTH, METOI0JIOTHIO
BJIaICHUC MCTOAAMHU | xpuMHH, (U3UYECKHE W XHMHYECKHE CBOMCTBA BEIECTB,
CTATHCTHYECKOTO OLCHHUBAHHS M | Bo3MOKHBIC PUCKH
MIPOBEPKHU TUIIOTE3,

MIPOTHOZMPOBAHUS TIEPCIICKTUB U
COIIMABHBIX ITOCIEICTBUHA CBOEU
pohecCHOHANTBHOM JACATETHHOCTH.

YMeer TPOrHO3MpPOBATh TMEPCHEKTHUBBI W COLMAIBHBIC
MOCJIEICTBUST UCIIOJIB30BaHUS TOCTUKEHUN COBPEMEHHOM
XUMUHA

Bnaz[eeT CIIOCOOHOCTBIO IIpUHHUMAaTh I'paMOTHBIC, HAYYHO
000CHOBAHHBIE HpO(bCCCI/IOHaJ'II)HI)IC peuicHus

Pe3y.]'IBTaTI>I O6y‘IeHI/I5[ 0 JUCHUIITTMHE JOCTUT'aOTCA B paMKaX OCYHICCTBJICHUA BCEX BUIOB
KOHTAaKTHON M CaMOCTOSATEIbHOM pa6OTBI 06yqafoumxc>1 B COOTBETCTBHU C YTBCPXKICHHBIM

yLIe6HBIM IIJITaHOM.

I/IHI[I/IKaTOpBI JOCTHXXCHUSA KOMHeTeHHI/Iﬁ CUHUTAIOTCA C(bOpMI/IpOBaHHBIMI/I IIpu
AOCTUIKCHUU COOTBCTCTBYHOIIUX UM PE3YJIIbTATOB O6y‘IeHI/IH.
2. CTpyKTYypAa u cojiep:kaHue TUCHHITHHBI
2.1 Pacnpenesienue TPyA0EMKOCTH JUCHUILINHBI 10 BUIaM padoT
O61as TpyA0EMKOCTh AUCHUIUIMHBI COCTABISET 7 3a4eTHBIX eAnHuUII (252 yaca), ux
pacipeaCJICHUC 110 BUaamM pa60T MMpCACTAaBJICHO B Ta6n1/1ue
dopma 00ydeHHs
Beero OYHas
Bunst pabdot 4ACOB 1 2 3
cemecTp ceMectp ceMectp
(Jacern) (Jacer) (gacer)
KonrtakTHas pa6ora, B TOM 4HcIe: 107,6 37,2 33,2 37,2
AyIMTOpHBIE 3aHATHSA (BCEro):
3aHATHS JIEKITMOHHOTO THIIA 44 16 12 16
71a00paTOpHbIE 3aHATHI 50 18 14 18




®dopma oOyueHns
Bcero RELL
Buer pabot qacoB 1 2 3
ceMecTp cemecTp ceMecTp
(gacer) (gacer) (gacer)

WMnas xonTaKkTHasi padoTa:
Kontpois camocrositensHoit pabotsl (KCP) 13 6 4 3
[Tpomexxyrounas arrecranus (MKP) 0,6 0,2 0,2 0,2
CamocTosiTeIbHAs paboTa, B TOM YHCJIE: 144,4 67,8 41,8 34,8
OdopmiieHue 1abopaTOpHBIX paboT 10 12 4
CaMOCTOATENIFHOE U3YUCHHE TEOPETHIECCKOrO 20 12 10
Martepuana
CaMOCTOSITEBHOE PEIICHHE 3a/1a4 10 6 6
IToaroroBka K TEKyIIEMY KOHTPOJIIO 54,4 27,8 11,8 14,8
KonTtpoan:
IMoaroroBka K 3K3aMeHy - - - -
O0mas Tpy10eMKOCTh | 4ac. 252 108 72 72

B TOM Huciae 107,6 40,2 30,2 37,2

KOHTaKTHasi pagora

3a4. e 7 3 2 2

2.2 Conep:xkaHue TUCHUNIAHBI

Pacrnipenenenne BugoB yueOHOM pabOThI U UX TPYAOEMKOCTH 10 pa3jeiaM JUCIUILINHBL
Pa3zzenbl (TeMbl) IMCHUIUIAHBI, 3y4daeMbie B 1cemectpe (04uHO#t popmbl 00yueHMs)

KonnuectBo yacos

Ne HamnmenoBanue pa3zuenos (tem) AyautopHas Breaynuropras
Bcero pabora pabora
JI I13 JIP CPC

1 Beenenre. OCHOBHBIE TOHITHS M 32KOHBI XHMHH. Kimaccer 10 ) 4 6
HEOPTaHWYECKUX COCTUHEHUN

2 Crpoenue BemiectBa. Ileproanueckuii 3aK0H U EpUOAMYECKAs 8 2 - 6

" |cucrema snementoB .. MenneneeBa. Xumudeckas CBs3b.

3 OHepreTrKa XUMHUYECKHUX TIPOIIECCOB. XUMHUIECKast 8 2 - 6
TEepMOJIMHAMUKA M XUMHUUECKOE PaBHOBECHE.

4. | Xumnueckas KuHeTHka. Katamms. 12 2 4 6

5. |PactBopsl Peaximu B BOIHBIX pacTBOpaX. 12 2 4 6

6. XuMus KOMIUIEKCHBIX coeanHeHnit. KommiekcooOpa3oBanue B 8 2 _ 6
pacTtBopax.

OKHCTUTETFHO-BOCCTAHOBUTEIIHHBIE ITPOIECCHI, UX 2 2 6

7. |3aKOHOMEPHOCTH M HX POJIb B GMOIOTMYECKHMX CHCTEMAX. 10
DJIeKTPOXUMHUYECKHIE TPOIECCHI.

8. |00630p CBOWCTB 2TEMEHTOB W MX BAKHEHIINX COCTMHEHHHM. 33,8 4 4 25,8
UTOI O no pazoenam oucyuniumvl 16 18 67,8
Kontpons camocrostensroi pabotsl (KCP) 6 - - - -
Ipomexyrounas arrectaius (MKP) 0,2
[ToAroToBKa K TEKYIIEMY KOHTPOITIO -

OO01mast TpyI0EMKOCTh TI0 AUCIUIIINHE 108

Pa3zensl (TeMbl) TUCHUILIIMHBI, H3y4aeMbie B 2 cemecTpe (0uHO# GpopMbI 00yUeHMs)




KonnuectBo yacoB

Ne HaumenoBaHue pa3zaenos AyRHTOpHas Breaynuropras
Bcero pabota pabora
J I3 | JIP CPC
1 Beenenune. CtpoeHue aToMa yriepona. [ mopunnzanus. Teopus 6.9 1 5.9
XMMHYECKOT O CTPOCHHUSL.
o | YrmeBomopozpl. ANKaHbI: HOMCHK/IATYPa, CHHTE3, CBOHCTBA, 10 ) ) 6
MPUPOHBIC UCTOYHHKU
3 HenpenenbHbie yrneBogopoasl. ApoMaTHYECKUE 10 2 2 6
yraeBonoponsl. CTpoeHue, cBoiictsa. [ToHsTHE apoMaTUIHOCTH.
4 CrmpTsl, (heHOIBI ¥ IPOCTBIE 3PUPHIL: CUHTE3, CBOHCTBA, 9 1 ) 6
HOMEHKJIATypa, OMOJIOTHYEecKast pOlb.
5 KapOoHuIbHBIE COEIMHEHUS: allb/IETU/IbI, KETOHBI, 10 2 2 6
KapOOHOBBIE KHCIIOTHI ¥ UX MPOU3BOHEIE.
6 Vrnesoasl. Ctpoenue, knaccudukanus, (QpU3MKO-XMMIYECKHE 10 2 2 6
cBoiicTBa. OnTHYECKasi H30MEPHSI.
7 AMUHBI, aMHHOKHCITOTBI, enTHbL, 6enku. CTpoeHue, 12 2 4 6
CBOCTBA U (DYHKIHU.
HUTOI'O no pazoenam oucyuniurol 12 14 41,8
KonTpons camocrositensHoii padots (KCP) 4 - - - -
ITpomexyrounas atrectars (MKP) 0,2
[ToaroTroBKa K TeKyIieMmy KOHTPOIIO -
OO1mast TpyI0EMKOCTb 110 IMCLIUILINHE 72
Pa3zzesb! (TeMbl) AUCIMILIMHBL, H3ydaeMbie B 3 cemecTpe (04HOM GopMbl 00yUeHMs)
KonuuecTtBo yacos
Ne HanmeHnoBanue pazaenos Ayautopuas Breaynuropras
Bcero pabora pabora
J I13 | JIP CPC
1 XuMuueckoe paBHOBecre. KOHCTaHTBI XUMUYECKOT0 6 2 4
paBHoBecust. [Ipunnun Jle-laTtense.
2 | Tlporomutuueckas teopus. bydepHbie pacTBOpBL 6 2
Peakimu koMIIIeKcooOpa3oBaHUsL M OKHCIIHTEIEHO- 6 2 4
BOCCTAaHOBUTENBHbIE PEAKIIUH.
4 [Ipo6ooTbop. MeTtponoruyeckre OCHOBBI XUMHYECKOTO 8 5 6
aHaIM3a
5 | Turpumerpuyeckuii aHaM3. 20 2 10 8
6 [NoTeHiroMeTpruiecKre MeTOIbl aHaJM3a 10 2 4 4
7 CHeKTpOCKOITMYECKUE METO/IbI aHAJIN3A. 12,8 4 4 48
UTOI'O no pazoenam oucyuniurvl 16 18 34,8
Kontpons camocrostensroi pabotsl (KCP) 3 - - - -
ITpomexyrounas arrectarus (UKP) 0,2
INoxroroBka K TeKyIeMy KOHTPOJIIO -
OO6m1as TpyA0EeMKOCTh IO JUCIUTIIIHE 72

[Tpumeuanue: JI — nexuuu, 13 — npaktudeckue 3aHs1tus / cemuHapsl, JIP — mabopatopHsie
3ansaTus, CPC — camocTosiTennbHast paboTa CTyAeHTa

2.3 Coaep:xanue pa3esioB (TeM) THCHHUIIIHMHBI
2.3.1 3ausaTus JeKIMUOHHOI0 THIIA




ceMecTp

HaumenoBaHue
TEMBI)

paznena

Conepxanue paszena (TemMbl)

(Dopma TeKyIero
KOHTPOJIA

OCHOBHBIE
MOHATHS i 3aKOHE]
XUMHUU. Kiaccer
HEOPraHUYECKUX
COCIUHEHMI

Beenenue.

IIpenmer u 3agaun xumunu OCHOBHBIE NTOHATUS M 3aKOHBI XMMHHU.
Ponp xumun B Hay4HO-TEXHHYECKOM Iporpecce. PasButue xumun
B MEXIUCUUIUIMHAPHBIX  HAaydyHbIX oOmactsax. IIpoGmemsl
skomorud. HoBble HampaBieHHs COBPEMEHHOW XHUMHUH U
XUMHWYECKOH TEXHOJIOTUH . UHTErpally U CUHTE3a
€CTECTBEHHOHAaYYHBIX 3HaHMH Kiaccel HeopraHMueckux
COEZMHEHUI: OKCHIBbI, KUCIIOTHI, OCHOBaHHUS, COJIH.

VY cTHbII
orpoc
KP,

JIP

CrpoeHue BelIeCcTBa
Ilepronuueckuii 3aKoH Y
HepHoIUYEecKass CHCTEMd
2JIEMEHTOB AN
MenpeneeBa. XUMHUYECKas
CBSI3b.

BonHoBbIe cBOICTBa AJIEKTPOHOB B aTroMe. Y paBHeHue nie bpoits,
OCHOBBI KBaHTOBO-MEXaHMYECCKOH TEOPUH CTPOCHHS aToMa,
BonuoBas gyskius. KBaHTOBBIC UHCIA.

AToMHBIE S, P, d, - opOuTanu. 3anoNHEHUE IEKTPOHAMHU
aToMmHbIX opouTtaineii (AO). [IpaBuno [aymu. [TpaBuio Xynna.
[lepuonnueckuii 3akoH .M. MenpaeneeBa. Ilepuognueckast
cHcTeMa 3JIEMEHTOB. [IeprHoInIecKy N3MEHSIOIINECS CBOMCTBA
3JIEMEHTOB, MX CBSI3b CO CTPOCHUEM 3JICKTPOHHBIX 000JIOUCK
aToMOB. Pasrychl aTOMOB, SHEPTHS HOHU3AIMH, 3aKOHOMEPHOCTH
B U3MEHEHUHU 3TUX BeJlnuuH. [lonokeHne XuMHU4ecKoro dJieMeHTa
B MEPUOAMYECKON CHCTEME KaK €ro IIaBHEeMIIas XapaKTepUCTHKA.
Xumudeckast cBsi3b. [lepekpbiBaHue aTOMHBIX OpOUTasIe Kak
ycioBre oOpa3oBaHus cBs3u. [IoHATHE 0 METO/IE BalIEHTHBIX
DneKkTpooTpuaTebHOCTh. CBOICTBa KOBAJICHTHOM NMOHHOMN
CTPYKTYpa). [IpencraBneHue 0  monuMopduIMe
MexMOoJeKyIsIpHbIE CHITbl B3aUMOJICHCTBUSL

XuMUUecKasi CBSI3b B KOMIUIEKCHBIX COCTUHEHUSIX. THINYHbIE
KOMIIJIEKCOOOPa30BaTEeNU M JIUTaH B

YV cTHBIA
orpoc,

OHepreTuka XHUMHUYECKUX
npoueccoB. XHUMHYECKas]
TEpMOIUHAMUKA u
XMMHUYECKOE PAaBHOBECHUE.

OHepreTuka  XHMHYECKHX  peakuuil. TepmoanHammueckue
cucteMbl. DYHKIMM COCTOSHHA (IHTAJIBIMA, DHTPONHMS, padoTa
sHeprusi). OHepreruueckue dPQeKThl XUMHYECKHUX pPeaKIHi,
[leppoe Hayanmo TEPMOAMHAMUKHM. OHTAIbNUS 00pa30BaHUS]
BellecTBa. 3akoH Iecca W ero  WUCHOIb30BaHHE A
TEpMOXUMHYECKUX pacuéroB. CTaHAAPTHBIE COCTOSHUS BEILECTBA.,
Ilonsatne o006 »sHTpomuHu. BToOpoil 3aKOH TEPMOAUHAMUKU.
N3obapHO-n30TepMuueckuii moreHmman (3Heprusi [mnbbca) kax
KpUTEpHH M JBIKYIIAs CHJIa CaMOIPOM3BOJIBHOTO MPOTEKAHMHS
MPOIIECCOB B 3aKpbIToll cucrteme. OOpaTuMble W HEOOpPATHUMBbIE
peakuuy. XHMHYECKOE paBHOBeCHE. ['OMO- M TIeTepOreHHbIE
paBHoBecus. Koncranta paBHoBecus. [Ipuniun Jle-lllatense,
ycinoBue NpUMeHMMOcTH. CMeIleHHe paBHOBECHs. Y CIOBHS
(ha30BOTr0 paBHOBECHS

VY cTHBIN
Ompoc

XuMuyeckas
Karamus.

KHMHCTHKA.

CKopocTh XHMHUYECKOH peaknun. DaxkTOphl, ONpeIeNIONIIe
CKOPOCTh pEakIHy. 3aKoH naeicTByromux wMacc. llopsmok wu
MOIeKysIpHOCTh peaknun. [IpaBuno Bant-I'opda. [lorstue o6
SHEPruM aKTHBAIMU ¥ AKTHBHPOBAHHOM KOMIIIEKCE.
Karanuzatopsl,  KaTaJUTHYECKHE  pEakUMH.  ABTOKATallu3.
DepMEeHTAaTUBHBIA KaTaiu3. ['OMO- M IeTepOreHHbI KaTayus.
Iennsie peaxknun. [locnenoBaTenpHble U MAapaIETbHBIC PEAKIINHL.

Y cTHBIN
Ompoc
JIP

PactBoprl. Peakuyu B
BOJIHBIX PACTBOpax.

JucnepcHsle cuctemsl ux kinaccudukamms. TepmoanHamMudeckas
HEYCTOWYHMBOCTh TeTepOreHHBIX JIICTIEPCHBIX CHCTEM.
IToBepxHOCTHBIE ABIEHUS U afcopOims. CyclieH3un U 3MYJIbCHH,
Komnonaaeie pacTBopsI 1 UX cBoOcTBA. 30mu U remu. Koarymsmms.
Anposzonm, OpIMBL, TyMaHBL. [‘a3oBbie pacTBOpHL IlaprmanpHOE
nmasienue. 3akoH lanmpToHa. XuMudeckas Teopust pactsopos .M.
MenneneeBa. PacTBopeHne kak (pU3MKO- XMMHUYECKHH IIporiecc,
PactBoprmMocTs BemiecTB. CrocoOb!l BEIpa)KEHNS! KOHIICHTPAIHH,
3akonsl Payms, I'erpu. Ocmoc.

Y cTHBI
Ompoc
JIP




3akoH Banar-T'odda.

OcHoBHBIE MOTOXKEHUS TEeOpHUn INEKTPOITUTUIECKON
muccoranyi. CHIbHbIE U ci1a0ble NIeKTponThl. CTereHb
muccoraii W (Qaktopel Ha e€ Bumsronme. KoHcraHTa
JIICCOIMAINN 1 (DaKTOPHI Ha e€ BIHstomye. 3aKOH pa30aBIeHHS.
[oHsiTHE O TEOPHUM CHUIIBHBIX AIIEKTPOIUTOB. AKTUBHOCTB,

KO3 PHUIMEHT aKTHBHOCTH, HOHHAsSI CHJIa pacTBOpa.

HonHoe mpomsBenenue Boxsl. Bomoponmbiit mokazatens (PH).
[ToHATHS 0 KUCIIOTHO — OCHOBHBIX MHAMKaTOpax. ['uaponus coneil.
HeobOpatumerit tuaponu3. CremeHb W KOHCTaHTa THAPOJU3a.
BnusiHue Temmneparypbl W pa30aBiieHHsT Ha CTENEHb THAPOJIN3a.
Bydepusie  pactBOopel W HX  cBoiicTBa. [IpomsBeneHme
pactBopuMoctu (I1P). YcnoBus BeimageHus ocaaka

Xumus koMmIiekcHbIX | Koopaunaimonnas  teopus  Bepnepa.  Jlurangsl.  Tunsl| Y cTHBIN
COCIMHEHU. KoMmIuiekcoB. JleHTaHTHOCTh. Xenatel. Ilpupoma xumuueckux|Ompoc
KommiekcooOpa3zoBaHue | cBsizeil B~ KOMIUIGKCHBIX  coeluMHEHWsXx.  HomeHkiarypa
B PacTBOpaXx. KOMITJIEKCHBIX CO€AMHEHHI. MarHuTHble CBOWCTBA COEIMHEHUH.
buosnementsl.  buonuranasl. OOmiast  XapakTepHCTHKa
KOOP/IMHAIIMOHHBIX COSAMHEHHNH OMOMETaIIOB ¢ OMONMTaHAaMH.
OKuCIUTENBHO- OKHUCITUTENBHO-BOCCTAHOBUTEIBHEBIE MPOIIECCHI. Bnusaue| Y cTHbIM
BOCCTaHOBUTEJIbHBIE KHUCIIOTHOCTH cpeapl Ha MPOYKTHI OKHCIUTENbHO-| Omipoc
MIPOLIECCHI, WX| BOCCTAHOBUTENBHBIX peakiuid. OneHka TepmoauHamuyeckon |JIP
3aKOHOMEPHOCTH M MX | BO3MOXXHOCTH TPOTEKAaHUs OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pOJIb B OMOJIOTHYECKUX | peakiui. DJICKTPOIHBIN MOTCHIHUAN. P HANpPsHKCHUS METaJIIOB,
CHCTEMax. CraHmapTHBIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC MOTCHIMAIBL,
ONEeKTpOXUMHYECKUE INanpBannueckuit smemeHT. OJIC ranbBaHHYECKOTO DJIEMEHTA.
MPOLIECCHL. ONEeKTpoiaN3 pAacIulaBOB M BOJAHBIX PAcTBOPOB CoJeil.3aKOHBI
®dapanes.
O0630p cBoiicTs nemenToB | Kitaccuukanus u pacipocTpaHeHHOCTh XMMUYECKHUX JIEMEHTOB | Y CTHBIH
Y UX BaKHEHUINX B OprammsMe © OKpykawomei cpene. Pomp 3mementos-|Ompoc
COEIMHEHUI. OpPraHOr'€HOB U UX COCAUHEHUI B pACTUTEIBHOM U )KUBOTHOM JIP

mupe. MeTajuibl )KU3HH HX POJIb B PACTUTEIBHOM U JKUBOTHOM
Mmupe. Makpo- 1 MUKpPO3JIEMEHTBI B CPE/Ie M OPraHU3MeE UeroBeKa.
Bonopon. O mecte Bogopoaa B [lepuogmueckoii cucreme.
N3oronsl Bogopona. Pusndeckue U XMMUUECKUE CBOMCTBA
Bojopona. CoelMHEHNS BOAOPO/A C METAJUIAMH M HEMETAJUIaMH.
Boma. Ctpyktypa u cBoiicTBa Boasl. Boja kak pacTBOpUTENb
TI'anorensl. O6mas xapakTepucTrka. ['ajoreHs! Kak OKHCIHTENH.
Bonoponnsie u KUCIIOPOJTHbIE KHCIIOTbI TaJIOTCHOB.
OTHocuUTENnbHAsE ~ YCTOMYMBOCTh  KUCIOPOIHBIX  COESAMHEHHH
raJoreHoB. broxumuieckas posib raJoreHoB.

Kucsopoa. M3ortomsl kucinopona. DIEKTPOHHOE CTPOCHUE H
CBOHCTBa MOJEKYNbl Kucioponma. Kucmoponm m mpupoma. O30H.
OzonnpoBanue, OKCHABI B THAPOKCHABL. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOWCTB OKCHJIOB, TWAPOKCHAOB B PAAAaX M TpyMNIax.
Ilepnonuueckoii cucremsl. Ilepokcuapl.

XaabKoOreHbl. Ob6mas XapaKTepUCTHKA. Cynb¢umsl,
PactBopumMocts cynmbhunos. BoccraHoBuTenbHas aKTHBHOCTH
cyne¢unos. Ilomydenue, cBoicTBa U IPUMEHEHHE OKCHIOB CEPBI,
CepHast u cepHuCTasi KUCIOTHI. COMOCTaBICHNE CHIIBI KUCIIOTHOCTH
W TIPOYHOCTH CEPHOW W CEPHUCTON KUCIOT. OKHCIUTENbHAs
aKTUBHOCTHh CepHOW KUCIOTHL. Comu cepHOW KUCIOTHL. KBacIpl,
Tepmudeckass  ycTOWYMBOCTH  CymbdaroB. Pomp  ceper B
OroMOITeKyax.

A3or u docdop. Obmas xapakrepuctuka. A3or. CrpoeHHE U
MIPUYMHA OTHOCHTENHbHOW MHEPTHOCTH MOJEKYJB a30Ta. A30T B
npupone. AMMmuak. PaBHOBecHEe B BOJHOM pacTBOPE aMMHaKa.
Kucnoponnsle coemuHeHHs a30Ta. ODHEpreTuka MOMYyYeHUS |
CBOMCTBA  OKCHAA  a30Ta.  A30TCOAEpXkKAIIUE  KUCIOTHI




B3anmopneiicTBue a30THOM KHUCIIOTHI ¢ METaNIaMH K HEMETaJUIaMH.
AzotHble ynoOpenus. CBOHCTBA U pOJIb XUMHYECKUX CBsI3EH a30Ta
B OMOMOJEKYIIax.

®dochop. DochopHBIE KHCITOTHL OcHOBHOCTE  (hoc(hOpPHBIX
kucnor. @ocdatel. PactBopumocts u rHnponu3  ¢ocdaTos.
®dochunsr meramios. Docdop B mpupoge. PochopHbIe yIoOpeHUs.
CBoiicTBa U pOJIh XUMHUECKHX CBsI3el pochopa BOHMOMONEKyIIax,
VYraepon. Kpemumii. OOmas xapakTepucTuka. YTiIeposa,
Mopundukanust cBobomHoro yriepopa. CBs3b CTPYKTYPHI CO
CBOWCTBaMH. YTOIb Kak ajicopOenT. [lomydeHne 1 cBoHCTBa OKCHIIOB
yriepona. Monookcu yriepona. Kapoonuner meramios. Jlnokcun
yTiI poza. PaBHOBecre B BOIHBIX pacTBOpax JAMOKCHIA YIIIEpOAa.
Kap6onatel. KapbonatHoe paBHOBecue B mpupone. CBOWCTBa
XMMHYECKHX CBsI3eil yriieposa B OMOMOJIEKYIax.

Kpemuuit. Xumndaeckre u (pu34IecKrie CBOHCTBA KPEMHUSL
Kucnoponusie coemHenus kpemHus. KpeMHHEBbIe KHCITOTBL
'Cunukartsl, ' mApONN3 CUIHUKATOB.

Ilenounnie MeTanibl. CpaBHHUTENbHAS XapaKTEPUCTHKA MIETOYHBIX
METAJJIOB. XapaKTepUCTUKa aTOMOB U MOHOB IIEJIOYHBIX METAJIOB,
Oxcuppl, MepoKcuabl M TUapokcuapl. [lomyueHne u CcBOWCTBA
corneil. bruonoruueckas pone Hatpus U kaaust. Kanuifaele ynoOpeHus.,
Bepunii, marumii. llenounosemensHbie MeTanabl. OOmias
XapaKTEpUCTHKA 3JIEMEHTOB BTOPOM rpymnnbl.  BakHeimue
coeZIMHeHus1 Oepins U Marnust. ['uaponus coneit Oeprmims Martusi,
[[lenounozemenbubie MeTauibl. OKCUIBI, TUAPOKCHABI M COJIH|
HIETTIOYHO3EMENbHBIX METAJUIOB. POl cOeTMHEHNI KalbIMs U MarHus
B )KUBOM OpTaHHU3ME.

Xumus d-3nemeHTOB. PU3NUECKHE CBOMCTBA, MPOCTHIX BEILIECTB|
CreneHn OKHCIIEHHS. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
MPOCTHIX BEIECTB M COSMHEHHUH MTEPEXOAHBIX 3JIEMEHTOB B IIEPHOJIAX
u rpynmax. IlepexonHble 3JIeMEeHTbl KaKk KOMILIEKCO00pa3oBaTeH,
OcobeHHOCTH XMMUH d-3JIEMEHTOB [0 CPABHEHHIO C XHUMHUEH S, -
3JIEMEHTOB.

[Moarpymna  xpoma. OOmias  XapakTepUCTHKA  3JIEMEHTOB
TOATPYIIIBI XpoMa. dmnyeckue u
xuMmu4yeckue cBoiictBa xpoma. Coemuuenne xpoma (III): oxcwun,
THIIPOKCHUJI, COMA. XPOMAThI U

nuxpoMathl. OKHCITHTEIbHAS AKTHBHOCTD coenuHenuii xpoma (V1)
Baxmneifime coeriHeHnst MonubeHa 1 Boib(ppama. buonoruieckas
pob,

IMoarpynna wmapranma. OOmas XapakTepUCTHKAa JIIEMEHTOB
noArpynnsl  Mapranma. OKCHABI M THAPOKCHIBI Maprasia.
YCTOWYMBOCTh COCIMHEHUN Pa3IM4YHON CTENEHH OKHUCIJICHUS
MapraHima. MaHraHaTel W TI€pMaHTaHATH. BimsHue cpenpl Ha
OKHCIINTEIHHO-BOCCTAHOBUTEIIEHYIO ~ AKTUBHOCTh  COCAMHEHUH
MapraHua. buonorndeckas posib COEAMHEHUI MapraHLa.

OneMeHTHl BOCbMOW moxarpymmel.  OOmas XapaKTepHCTHKA.
Kemezo. Oxcumpl W THOPOKCHIABI JKene3a. luapomns o
yCTOMYMBOCTB coneil xkene3a. Oeppurel. Peppatsl. KoMiiekcHbie
coennHeHns keneza. CoenuHeHns KoOajlbTa W HHKENS.
Bromornueckas porsd-37eMeHTOB cemeiicTBa xernesa.

2

cemMecTp

Beenenne. CtpoeHue
aToMa yrieposa.
Tubpuamszanms. Teopus
XUMHUUYECKOTO CTPOECHHUSI.

IIpenmer oprannyeckoil xumuu. Teoprs XUMUYECKOIO CTPOEHUS
A. M. BbyrnepoBa. M3zomepus. CtpoeHne artoma yriepona.
I'mbpuamzanms. TI'eomerpus OpPTraHMYECKHX MOJIEKYIL.

OnekrponHble 3¢ GexTl. THIBI peakiyii B OpraHnIecKod XUMHH.

VcTHbII
Ompoc
JIP

KP




Tumer yactun. Hykneodwist u anekrpodmisl. Kuciots u
ocHoBaHus bpéncrena u Jlpronca.

YrneBonopoasl. AJKaHbI:
HOMEHKJIATypa, CHHTE3,
CBOMCTBa, MPUPOJIHEIC
HUCTOYHUKH

Knaccudukanms yrineBogoponoB. HoMmeHKIIaTypa OpraHHYecKux
coenuHeHU. V3omepusi ajaKaHOB, METOIBI J1A0OPATOPHOTO H
MIPOMBIILIEHHOT O MOTy4YEeHHUS, MIPOLIECCHI nepepaboTKu
TIPUPOTHOTO YTIIEBOJIOPOAHOTO CHIphsi. KpekuHr, pudopMuHr,

U30MEpH3alIys. Peaxuun PaIKaIbHOTO 3aMEILCHUs:
3aKOHOMEPHOCTHU M MeXaHu3M. [ 'anorenankansl. Peakuus Bropua.

VY cTHbII
Ormpoc
JIP

HenpenensHeie

yraeBonoposl. CTpoeHue
KPaTHBIX CBSI3€H, peakiuu

NPUCOEANHEHHSI.
Apomaruueckue
yraesopopoasl. CTpoeHue,
cBolicTBa. [loHsaTue
apOMaTHYHOCTH.

YrneBonopoabl, coAepXkallux KpaTHble CBs3U. [eomeTpus u
3IEKTPOHHOE CTPOEHHE IBOWHBIX M TPOMHBIX cBs3eil. M3omepus
MONOXKEHUS  KpaTHOM  CBA3M, TeOMeTpUuYecKas  H30Mepus.
Homenknatypa ankeHOB, ajlKHHOB, JUEHOB, COCTaBJIECHHUE
Ha3BaHWI  TOJWHEHACHINICHHBIX  COCAWHEHWH. XHMHYECKHe
CBOHCTBa HeTIpeIeNIbHBIX YTIIEBOAOPO/IOB, peaxiuu
ANEeKTPOUIILHOTO U PaJMKaIBHOIO MPUCOSTMHEHHS 110 IBOHHON U
TpoitHo# cBs3u. [IpaBuno MapkoBuukoBa. Peakuus Kyueposa.
IlonydyeHne ankeHOB: AETHUAPUPOBAHUE AJIKAHOB, AETHIpaTaIUs
CIIUPTOB, NeruaporainorenupoBanue. [IpaBumno 3aiinesa. Peakuun
OJINTO- U TMOJIUMEpHU3aLUH.

Oco0eHHOCTH XMMUUYECKHX CBOMCTB OEH30J1a ¥ €ro IIPOM3BOAHBIX
CtpoeHne OEH30JIBHOTO KOJIbLIA, CONpPSDKEHHE, apOMaTHYHOCTD.
Homenknatypa apeHoB. CriocoObl MONMy4eHUs] apoMaTHYecKux Y B
XUMUYECKHE CBOKMCTBA apeHOB. Peakuuu 31eKTpodUIBHOTO
3aMeIIeHNs B apOMAaTHUECKOM SI/Ipe, 3aKOHOMEPHOCTH U MEXaHU3M.
BrnusiHue 3aMecTuTeNns Ha Mporecc

VcTHbIi
Ormpoc
JIP

3amemienusi. Opuentantel | u I poma. CornmacoBaHHas ¥

HEeCOracoBaHHAs OPHUEHTAIHS.

D yHKIMOHAIbHbIE COCUHEHMUS. Kucnoponconepxamiue| Y CTHbII

coenunenust. CBOMCTBA U JJICKTPOHHOE CTPOSHUE aToMa Krciaopoal Onpoc
Crptsl, heHONBI 1 U TUIpOKCcHibHOW Tpynmbl. Homenknarypa cnupros. Peakunu mo| JIP
IPOCTBIE YPUPBL: CHHTES, THIPOKCHIBHON rpynme. KucioTHOCTh CIMPTOB, €e 3aBUCHUMOCTh
CBOICTBA, HOMCHKIIATYPA, | OT CTPOEHHUs YIJIEBOAOPOJHOIO pajuKana. MeToibl MOJy4eHHUs
Ouonornyeckas pois. CIHMPTOB B IMPOMBIIIJICHHOCTH U B JIAOOPaTOPHH.

[MpocTteie 3¢upkl: cTpoeHHE, HOMEHKIIATYPA, CIIOCOOBI TIOTyYeHHUs

Y XUMHUYECKHE CBOWCTBA.
KapbonunsHeie Crpoenue KapOOHMIIbHOM TPYIIIBL Homenknatypa| Y cTHBII
COEIMHEHNS: ANbACTHABL, | KapOOHWIBHBIX COSOUHEHMH. AJIbAETHIbI, KETOHBL: ocoOeHHocTH |Ompoc
KETOHBI, KapOOHOBEIE CTPOEHHS U CBSI3aHHBIE C HUMH pa3ian4us B cBoicTBax. Peakuuu |JIP
KHCIIOTBI ¥ HX OKHCJIeHUS 1 BoccTaHoBIeHHs. HykneopmnbHoe npucoennnenue: | KP
[POM3BOJIHBIE. peakuu ¢  KUCIOPOJHBIMM, Aa30THBIMH M  YIJICPOAHBIMU
VYraesonsl. CTpoenue, Hykineopuiamu. OcuoBanmss ludda. Peakipm anpnonsHo-
Kinaccuukarys, prmuKo- | KPOTOHOBOH KoHAeHcaluu. CTpoeHHe U CBOICTBA KapOOHOBHIX
XUMHMYECKHE CBOMCTBA. KUCTIOT U uX coneld. [Ipon3BomHBIE KHUCIIOT: CIIOXHBIE 3(QHPHI ,
Onruyeckas U30MepusL. AHTUIPUABL, XJIOPAHTUIPUABI W aMUABL, TOMy4EeHHE U CBOWCTBA.

Crnoxuo3upHas koHneHcanus KisiieHa.

CTpoeHue YriIeBOIOB, cHOCOOBI UX Kiaccupukanuu. OyHKIUH B

JKUBBIX OpTaHM3Max. XUMHYECKHE CBOWCTBA MOHOCAXapHOB,

onTHyeckas wuzoMmepus. Jlucaxapuapl: BOCCTaHABJIMBAIONIINE |

HEBOCCTaHABJIMBAIOIINE  caxapa, pEakIWd  OKHUCIEHHS U

pacmernienns. [lomucaxapunsl: knaccudukanms, QyHKIHN.

I'maponus kpaxmana.
AMWHBI, aMHHOKHUCIIOTBI, | DIEKTPOHHOE CTpoeHHe aToma a3ora. (OCHOBHOCTH aMHWHOB, Y CTHBIN
TIeTITH/IBI, OSNKH. BIMSHHE HAa HEe CTPOSHHS YIJIEBOIOPOAHOro panaukana)Ompoc
CrtpoeHue, CBOWCTBA U CompspkeHne B apoMaTHYeCKnMX ammHaX. HyxmeoduiasHOCTH JIP

GyHKIHH.

aMHHOB, AIKWIMPOBAHWE M AalWINPOBAHHE IO aToOMy a30Ta.
Homenknarypa aMuHOB. AMHHOKHUCIIOTBL: CTPOEHME, CBOMCTBA U
HOMEHKJIaTypa. AMQOTEpHOCTh AMHWHOKHCIOTHI B PacTBOpax,
Meronsl momydeHHs aMHHOKHCIOT: peakiusa LlTpekkepa-
3enmuHcKoro, meron ['abpmans. CTpoeHHE NMEeNTHIOB U OENKOB.




HCHTI/II[HEISI cB13b. CBoliCcTBa 6eJ'IKOB, Ka4YCCTBCHHBIC PCAKIINU:
KCaHTOIIPOTCHUHOBAs, 6I/IypeTOBa$[. q)yHKIII/II/I OCIIKOB B JKMBBIX
OopraHmu3smax. (DepMCHTBI.

3 cemMecTp
dopma
HaumenoBanue pa3aeiia CozlepmaHHe pasacia TCKYUICTO
KOHTPOJIS

Xumnueckoe paBHoBecue. KOHCTaHTHI XMMHYECKOTO paBHOBecHs.|[IuchMeHHBIH
XMMHYECKOE PABHOBECUE.  |BpIpakeHME /IS KOHCTAHT PaBHOBECHS B CiIydae IOMO- H onpoc
KoHCTaHTBI XMMMYECKOTO  |reTepOreHHBIX paBHOBECUM. 3aKOH AelcTByromux Macc. CMelnenune
pasHoBecus. IIpunuun Jle-  |xumugeckoro pasuosecus. [punuun Jle-lllarense. Bnusuue
[larenbe. TEeMIIEPATYPhI, JaBICHUS U KOHIIEHTPAIMHU PeareHTOB Ha XUMHUYECKOE
paBHOBECHE.

OOmme cBeaeHuss o pacTBopax. PactBopumocTth. Bomsbie u|[TuceMeHHBIN
HEBOJIHBIE  PacTBOpUTENH. XHUMHYeCKas (THApaTHas) TEOPHs|ompoc
pacTBOpoB JI.N.Menneneena. I'unpatsl, COJIBBATEI,
KpHCTauloruaparsl. VIOHHOE COCTOSIHME 3JIEMEHTOB B PacTBOpax.
CpoiicTBa BOmbl Kak pactBoputens. CrocoObl  BBIpaKEHHs
KOHIEHTpaly pacTBOpoB. CHIIBHBIE U CI1a0bIe SNEKTPOIUTHI. 3aKOH
pasbaBnenuss OcBanbaa. Komnmoumnele pactBopsl. KommonaHoe
COCTOSIHMEC B MPHUPOAHBIX CHCTEMAaX. A3p030J'IbHLIC 3arpsA3HCHUSA
okpykatorieit cpensl. [Iporonutndeckas reopus (Teopus bpencrena-
Jloypu). PaBHOBeCHE B cUCTEME KUCIIOTa — CONPSDKEHHOE OCHOBAHHE
u PaCTBOPUTEIIb. Koncranra KUCJIOTHOCTHU n OCHOBHOCTH.
KucnorHele ¥ OCHOBHBIE CBOICcTBa pacTBopuTenei. KoncranTa
aBTONpOTONIN3a. BonopoxaHelii mokaszarens. BiusHue npuponbl
pacTBOpUTENS Ha CUITy KUCIOTHI U OCHOBaHUs. bydepHbie pacTBopbl
U ux cBoucrBa. Pacuer pH OydepHbix pacTBOpOB.

bydepnast emkoctb. Tumbl OydepHbIX cHCTEM, UX Ha3HAYCHHE B
aHaJm3e.

IIporonurnyeckas Teopusl.
Bydepubie pacTBopbI.

Kraccudukaims KoMIUIeKCHbIX coeArHeHnil. PaBHoBecus peakuuii |[TuceMeHHBIH
KOMIUIEKCOOOpasoBanus.  CTyIeHYaToe KOMIUIEKCOOOPa30BaHKE.  |Ompoc
KoHcTaHThl ycTOWYMBOCTH (CTyreHuaThie W o0mme). OCHOBHbIE
THUIBl COEAMHEHUH, 00pa3yeMbIX € y4acTHEM OpPTraHMYECKUX
peareHToB. Xenartsl, BHYTPUKOMILIEKCHBIE COCIMHEHUSL.
OKHCIUTENbHO-BOCCTaHOBUTEIbHBIIN MOTEHIHUAIL. VYpaBHeHne
Hepucra. Crannapthsiii 1 Gpopmanbhbiii noreHnuanbl. CBsi3b
KOHCTaHTBl PaBHOBECHS CO CTaHZAPTHBIMH U (OpMalbHBIMU
noTeHIazaMu. HampasiieHue OKHCINTEIbHO-BOCCTAHOBUTEIBHOM
peaxuun. PakTopbl, BIMUAIOIINE HA HATIPABICHHE OKUCIUTENBHO-
BOCCTAHOBHMTENBHBIX — peakimii  (PH,  KommutekcoobpasoBaHue,
00pa3oBaHIE MAJIOPAaCTBOPUMBIX COSTUHEHH).

Peakiun
KOMIDIEKCOOOpa30BaHUs U
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
PEaKIHH.

[IpencraBurensHOCTE MPOOBI; Mpoba M 00BEKT aHamu3a; mpoda wu|llnceMeHHbIH
Metox aHanmu3a. OToop Mpod TOMOreHHOT'0 ¥ TETEPOTEHHOT0 COCTaBa. orpoc

Croco0Osl  TONMy4eHUs cpegHeld TMpoObl TBEPIBIX, JKUAKUX W
ra3000pa3HbIX BEIIECTB; YCTPOUCTBA U NPHUEMBI, HCTIONb3yeMbIC TIPH
9TOM; TMepBHYHass 00paboTka W XpaHeHHE Mpod; ITO3UPYIOIIHE
ycrpoiicta. [lotepu u 3arps3HeHHs npu npodooTdope. XpaHEHHE
IIpo6ooT6op. npoOsl.  OCHOBHBIE €IOCOOBI  IIEpeBoga Mmpobsl B (opMmy,
MeTposoruyecKue OCHOBbl  |HEOOXOAMMYIO I JAaHHOro BHAa aHaiau3a. CrnocoObl OLEHKH
XMMHUYECKOT0 aHaju3a MPaBWIBHOCTH: HCIIONB30BAaHUE CTaHAAPTHBIX 00pa3loB, METOX
J00aBOK, METOZl BApbUPOBAHMUS HABECOK, COIIOCTABIICHHUE C IPYTHMHU
METOJAMH. Knaccupukarms MOTPELIHOCTEN aHaIn3a.
CucremaTueckue W CIydaifHeIe TorpemHocTd. [lorpentHocTn
OTAENBHBIX ~ CTaaAuil  XuMH4Yeckoro  aHamm3a.  OCHOBHbIE
XapaKTEPUCTUKU Merona aHaIM3a: MPaBHILHOCTH u
BOCIIPOM3BOIMMOCTE, KOA(QQUIIMEHT YyBCTBUTEIBHOCTH, Npees




OOHapy)KeHHS, HIDKHSIS W BEPXHSS TPaHHUIBl OIpENeNIeMbIX
coxepxkanuii. CraTuctuueckass o0OpaboTKa pe3yIbTaTOB M3MEPEHHH.
3aKOH HOPMAaJILHOTO pacIipeieieHusl CIIyJaiHbIX OMMOOK, t-
pacnpeznenenus. CpenHee, TUCIepCHs, CTaHAAPTHOE OTKIIOHEHHE.

TutpuMeTpuueckuii aHanus.

CylmHOCTh  TUTPUMETpUH. TpeOOBaHUWs, MpPENbSBISEMBIC K|
peakuusaM B TUTPHUMETPUUYECKOM aHajm3e. [lepBUYHBIE CTaHIAPTBHI,
TpeGoBaHus, pebaBIsieMble K HUM. DukcaHanbl. Bropudnbie
craugaptel. Kpusblie TturpoBaHms. Ckadok TuUTpoBaHUsS. Touka
9KBHBAJICHTHOCTH M KOHEYHAs TOYKA TUTPOBaHHsA. V3MeputenbHas
nocyna. BeIYMCICHUss B THUTPUMETPUUYECKOM aHajim3e. KpuBbie
TUTPOBaHUs. TUTPOBaHHE CHUIIBHOW KHUCIIOTHI CHIBHBIM OCHOBaHHEM
(wm HaoOOpOT); crabol KUCIIOTHI CHIIBHBIM OCHOBaHHEM; cl1aboro
OCHOBaHHS CHIIBHOW KHCIIOTON. DaKTOpbl, BIMSIONIME HA CKAYOK|
TUTPOBAHUS (BIUSHHE BENUYUHBI KOHCTAHT KHCJIOTHOCTH HJIH
OCHOBHOCTH, KOHIICHTPAIIWH KHCIIOT WITH OCHOBAHMUIA, TeMIIepaTyphl
HoHHO#N cmitbl). CrocoObl OOHAPYXKEHHs TOYKH SKBHBAICHTHOCTH.
KucnorHo-ocHOBHbIE HHJIUKATOPBI. Wnreppan nepexoa
uHaUKaTtopa. Bpeibop wuHamkaropa. KomrmuiekcoHoMeTpuueckoe
THUTpOBaHHE. MeTaIOXPOMHBIE HMHIUKATOPBl.  OKHCIUTENBHO-
BOCCTAHOBHUTEIIbHOE  TUTpPOBaHHE.  KpuBbIE  OKHUCIHTEIBHO-
BOCCTAaHOBUTECIILHOI'O TUTPOBAHUA. CHOCO6I)I ONpECaACICHNUA TOYKH
sKkBuBaJeHTHOCTH. [lepmanranatomerpus. Momomerpus.

IInceMeHHBIIT
onpoc

[ToTenumomMeTpuueckue
METO/bl aHAJIN3a

Do6mas XapaKTepUCTHKA SJIEKTPOX UMHUYECKUX METOJIOB.
Krnaccudukanms AIIEKTPOXUMHUECKUX METO/IOB.
DJeKkTpoxuMuuecKkas Uemnb (sueiiku). VHIUKaTOpHBIH 3JEKTPOA |
aneKkTpon cpaBHeHus. lIpsmas mnoreHunomerpusa. H3mepenue
noreHnuaina. OOpaTiMble W HeoOpaTUMblE  OKUCIHTENbHO-
BOCCTaHOBUTENBHBIE  CHCTEMBbL.  VIHIUKAaTOpPHBIE  AIIEKTPOBIL.
Honomerpus. Kilaccuukanuss HOHOCENEKTHBHBIX —JIEKTPOIOB.
CrexinsiHHBIC JNEKTPOJBIL. Merannudeckue NEKTPOJIBIL.
Koadduument cenextnuBHOCTH, BpeMs oTkinka. VloHomerpus u pH-
METpUsl, MX MpakTU4YecKoe NpuMeHeHue. I[loTeHiuoMerpudeckoe
TUTPOBAHMUE.

[TuceMeHHBIH
onpoc

CHeKTpOCKOIIIecKHe
METOJBI aHAJIN3a.

CHekTp  2JIEKTPOMAarHUTHOIO  M3IYYEHHs, €0  OCHOBHBIE
XapaKTEPUCTUKH U CIIOCOOBI UX BBIPAaXEHUs (JUIMHA BOJHBI, 4acTOTa,
BOJTHOBOE YMCIIO, MOTOK W3JIY4€HHs, HHTEHCUBHOCTb).

VYnbrpaduoneroBas, BuauMas U uHQpaxKpacHas 00JACTH CIEKTpA.
Krnaccndukanus crieKTpoCKOMMIecKHX MeTom0B. CIEKTPBI MOJIEKYII,
IlpencraBneHre  MOMHOM  SHEPrUM  MOJNEKYJd  KaKk  CyMMBbl
JJIEKTPOHHOM, KoJiebaTenbHOW W BpamarenbHoi. OcoOeHHOCTH
MOJICKYJISIPHBIX CHEKTPOB. AOCOPOIMOHHAS CHEKTpOcKomHus B Y -
U BUIUMOW oOyactsx cnekrpa (crmexktpodoromerpusi). CyIIHOCTH
MeTona. 3aKOHBI IOTJIOMEHHUS 3JIEKTPOMATHUTHOTO H3JIYYCHUS H
crocoObl WX BEIpakeHUs. 3akoH byrepa-JlambGepra-bepa, ero
MaTeMaTH4eCKOe BBIPAKEHHE. BETMYMHBL, XapaKTEepU3YIOIINE
roriomenne. MomnspHbiid ko3¢ ¢unuenT nornomenus. Onrudeckas
IDIOTHOCTE. BrIO0p ycnoBuii m3aMepeHus moriomeHus (A, pacTBop
CpaBHEHWs) M  IIOCTPOSHHS  TIPaAyMPOBOYHOrO  Tpaduka,
Criektpodoromerprieckuii Meton aHanu3a. CrocoOsl onpeneneHus]
KOHLIEHTpALUK BEILECTB. DOTO3IEKTPOKOIOPUMETPHI u

cnekrpodoromerpsl. [Ipumenenne crieKTpohOTOMETPHL

ITuceMeHHBII
orpoc




2.3.2 JlaGopaTopHble padoThI

No HaunmenoBanue paszena TemaTuka 3adsTHuil CDopMa TEKYILCIrO
(cemmHapoB) KOHTPOJIA
1 2 3 4
1 cemectp

1.| OcHoBHBIe TOHATHS ¥ 3aKOHHI | TexHuka Oe30macHOCTH IpY paboTe B XUMUUECKOH | Y CTHBIH ompoc,
XUMUH. Kitaccel mabopatopuu . Oruer o JIP,KP
HEOpraHu4ecKux coenunenuii | JlaboparopHas paGora Nel:

«OCHOBHBIE KJTaCChl HEOPTraHMYECKUX
COEIMHEHUI»

2. | Xummueckas kuaerrka. Karamms.  |JIabGopatopHast pabota No2 Y crHsIii orpoc,
«XuMHUYecKasi KHHETHKA. XUMUYECKOe Oryer o JIP
paBHOBECHE»

3 | PactBopsl. Peaximu B BOHBIX Jlaboparopnas padora Ne3 VYcrHBIi ompoc,

pacTBopax «DTEKTPONUTHYECKAs TUCCOIUALINS. Ortuer o JIP, KP
Bydepnsie pactBopbl», «I uaponusconeit. PH».

4 | OKHUCITUTENTEHO- Jlaboparopnas padota Ne4. Y cTHBIH ompoc,
BOCCTAHOBHUTENbHEIE MPOIECCh],  (OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH. Ortuer no JIP
ux 3aKoHOMepHOCTH U ux poinb | CocraBneHue ypaBHeHuit OBP: a) meton
B OHMOJIOTHYECKUX CHUCTEMaXx. 3JIEKTPOHHOI0 OasaHca; 0) METO T AJICKTPOHHO-

DIIeKTPOXUMHUYECKHE  MPOIECChL. | HIOHHOTO OanaHca

5 |O030p CBOICTB AIEMEHTOB U HX JlaGoparopnas padora Ne5: YcTHBIi ompoc,

BXKHEUIINX COETUHEHUI «CBoiicTBa METAIJIOB M HEMETAJIJIOB)» Ortuer no JIP
2 ceMecTp

1 Bsenenue. CtpoeHue atoma Jlabopatopnas pabora Nel. KauecTBeHHbII aHaTI3 YcTHBIi ompoc,
yraepona. 'mbpunusanus. Teopus | opraHHYIeCcKHX BEIIECTB. Oryer no JIP
XMMHYECKOTO CTPOSHHSI.

2 |YrneBonoponsl. AJKaHbI: Jlabopatopnast pabora No2. ITomy4yeHre u cBolicTBa | Y CTHBIH ompoc,
HOMEHKJIaTypa, CHHTE3, CBOMCTBA, | yIIIeBOJOPO/IOB. Oruer 1o JIP
NPUPOIHBIE HCTOYHHKH.

HenpenenbHble yrieBonopoIbl.
CTpoeHne KpaTHBIX CBA3EH,
[peaKIMH [IPUCOCTNHEHHS.
ApOoMaTH9IecKUe YTIIeBOIOPOIBL.
Crpoenue, coiicTBa. [lonsTie
ApOMaTHIHOCTH.

3 |Cruprsl, heHONBI U IipocThie 3GUpkL: | JlaGopaTtopHast pabota Ne3. Kucioponconepskarie | Y CTHBIH onpoc,
CUHTE3, CBOWCTBA, HOMEHKJIATYPa, | COSOUHEHMS. Oruer 1o JIP
OHOTOTHYECKas POIb.

KapOoHuIbHbIE COSIMHEHMS:
QJTbJIeTH/IB1, KETOHBI, KapOOHOBBIE
KUCJIOTHI ¥ UX TIPOU3BOJIHBIE.

4 |AMWHBI, aMUHOKHUCIIOTBI, TenTuabl, | Jlaboparophast pabora Ned. Azorcozmeprkaiiye VYerasli onpoc,
6enku. CTpoeHue, CBOHCTBA U COCIMHEHUSL. Ortuer no JIP
(yHKIHH.

5 JlaGoparopnas pabota Ne5. YrneBombt YerHslif ompoc,
YrneBonsl. CTpoeHume, OTuer o JIP
KITaccu(uKaIms, Pr3IKo-

XUMIYECKHe cBoicTBa. OrrTrudecKast
H30MEepHsL.
3 cemecTp

1 CranmapTH3anys pacTBOpa THAPOKCH/IA HATPHSL. Otuer o JIP
Ormpenenenue MacChI A30THOM KHUCJIOTHI.

TuTprUMETpUUECKHIl aHAITN3

MaTtematudeckast 00pabOTKa pe3yIbTaTOB

OKCIICPUMCHTA.




2 3 4
CrangapTuzanys pactBopa nepManranara kanus. | Oraer no JIP
Omnpenenenue conepskanus sxene3a(Ill) meromom
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHOTO THTPOBAHMSI.
3 OnpenencHre 00IIeH KECTKOCTH BOIBI MeTooM | Otuer 1o JIP
KOMILIEKCOHOMETPHYECKOTO0 TUTPOBAHHSI.
4 Ornpenenenue pH pactBopoB.| Otuer o JIP
OTEHIIHOMETPUIECKHE METO/IBI
AHATIBA [loTeHIIMOMETpUYECKOE  ONpeneleHue  HHUTpPaTH
WOHOB B IIPUPOJIHBIX BOJAX.
5 |CreKTpOCKOIUYECKHUE METOIBI CriekTpodoToMeTpuIecKoe onpeaencHne HuTpuT- | Oryer mo JIP
aHaJIM3a. VOHOB B IIPUPOJIHBIX BOJAX.

3amura naboparopHoit padoter (JIP), BemomHeHne kypcooro mpoekta (KII), kypcoBoit
pabotel (KP), pacuetHo-rpadmueckoro 3amanusi (PI'3), namucanme pedepara (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.x1.

[Ipy w3ydeHWW NUCIUIUIMHBI TIPUMEHSETCS JJIEKTPOHHOE OOy4YCHHE, TUCTAHIIHOHHBIC
oOpasoBatenbHbIe TexHOoJoruu B cooTBeTcTBUU ¢ DI'OC BO.

2.3.3 lIlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPOeKTOB)
Kypcosast pabota He mperycMoTpeHa y4eOHbIM TIaHOM

2.4. TlepeyeHb Y4eOHO-METOAMYECKOT0 00eCTIeYeH s [IJIsl CAMOCTOSITEIbHON PadoThI
00y4aroIuXcs Mo JUCHUILIUHE (MOTYJII0)

Hepe‘leHb y‘{e6HO-MCTO}IH‘ICCKOFO obecrieueHus JHUCHUIIIIMHBI 110 BBIITOJTHCHUIO

pemeHne 3agaq

Ne Bun CPC o
CaMOCTOSITENILHOH PabOThI
1 |Odopmnenue Axwmeros, H. C. JlabopaTopHble 1 ceMHMHAPCKHE 3aHSITHsI 10 O0IIEil U HEOPraHUYECKOH XUMUH |
71a60PaTOPHBIX yue6Hoe mocobue / H. C. Axmero, M. K. A3uzosa, JI. U. bagsiruna. — 6-e uzn., crep. —
pabor Cankr-IlerepOypr : Jlanb, 2022. — 368 c. — ISBN 978-5-8114-1716-2. — Tekcr :
AJIEKTPOHHBIH // JlaHb : 37eKTpOHHO-OnbKMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211658
I'panndepr, U. U. Opranunueckas xumusi. [Ipaktuueckue paboThl U CEMUHAPCKHE 3aHATHS
yue6Hoe nocobue / U. U. I'pannoepr, H. JI. Ham. — 7-e u3x., crep. — Cankr-IlerepOypr :
Jlansb, 2022. — 360 c. — ISBN 978-5-8114-3902-7. — Tekct : anekTpoHHsIii // Jlans :
3IIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/206726
2 |CamocrosiresibHoe |1 Eropos, B. B. O6wmas xumus : yue6uuk a1s By3os / B. B. Eropos. — 2-e u3z., crep.
U3ydeHue — Camnkr-Ilerepoypr : Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekcr :
TeopeTndeckoro |ICKTPOHHbLE  // JlaHp JNIEKTPOHHO-OMONMoTeuHass ~ cucrema. —  URL:
MaTepraia https://e.lanbook.com/book/153684.
2. Uynpeiauna, I.A. Anamutndeckas xumust: ydue6. mocobue / J[.A.Uynpeinuna, JLU.
[Mune. — M-Bo obOpazoBanusa u Hayku Poc.@eneparmu, Kybauckuii roc.ya-T. — Kpacromap:
Kybanckwuii rocynapcrBenssii yausepeuret, 2018. - 108c.
3 |Camocrostresieiioe | Bituros, JI. H. CO6opHUK 3a1a4 1 ynpaxkHeHu# 1o oommeit xumuw / JI. H. bausos, U. JI.

[epdunosa, T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IletepOypr : Jlans, 2023. — 204 c.
— ISBN 978-5-507-45991-9. — Tekcr : a1eKkTpoHHbIit // JIaHb : 37eKTpOHHO-OHOIHOTETHAS
cucrema. — URL.: https://e.lanbook.com/book/292946

TToaroroBska k

TEKyIeMy
KOHTPOJTIO

MeToauueckre peKOMEHIAUH K OpraHu3alui ayJUTOPHON 1 BHEAYAUTOPHOU
(camMmoCTOSITENTBHOI) pabOTHI CTYIEHTOB: MeToanueckne ykazauus / coct. T.IT. CToposkeHKo,

ILB. Ilounnok, A.B. Becrranos, H.B. Jlo3a - KpacHomap: Ky6anckwuii roc.ya-T, 2018, 89c.
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https://e.lanbook.com/book/153684
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Y4eOHO-MeTOoANYECKUE MaTEePUaIbl I CAMOCTOSTEIBHON paboThl 00yJarOMmMXCsl U3 YUCIIa
WHBAJIUJIOB M JIUI] C OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 370poBbs (OB3) mpepocraBisitorcs B
¢dopmax, aTanTUPOBAHHBIX K OTPAHMYCHHUSM HX 370POBbS M BOCHPUSATHS WH(GOpMAIIHN:

JUist U1 ¢ HApyIIEHUSIMH 3PEHMUS:

— B IIe4aTHON (popMe yBETMUEHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyleHUs MM CllyXa:

— B meyaTHo (opme,

— B (hopMe dIIEKTPOHHOTO TIOKYMEHTA.

JUist TUIL ¢ HAapyIIeHUSIMU OTIOPHO-/IBUTaTEIBHOTO ariapara:

— B meyaTHo (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpEeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
00yJaromumxcsi.

3. Oo0pa3oBaTejbHbIE TEXHOJOTHH, MPUMeHsiEeMble IPH 0CBOCHUH I CIMIJIMHBI
(Mopmy.Jist)

B cBs3u ¢ tpeboBanmsivu @I'OC BO mo nampasnenuto moarotoBku 06.03.01-buonorus
peanu3alysi KOMIIETEHTHOCTHOTO MOIX0/1a TpeyCcMaTprBaeM IHPOKOE UCTIOB30BaHUE B YICOHOM
nporecce akTUBHBIX M MHTEPAKTHBHBIX (POPM MpoBeAeHNUs 3aHATHH. TEeXHOIOTHS HHTEPAKTHBHOTO
00Oy4eHHs 3aKITF0UaeTCsS B TOM, YTO Ha MPOTSHKEHUU BCETO YUEOHOTO BPEMEHH MPOMCXOTUT OOMEH
MHEHHSIMH, BBICITYIIMBAIOTCS M OOCYKIAIOTCS pa3HbIe TOYKH 3pPEHUS CTyIAeHTOB. OpraHu3anus
M3YYEHHUs MaTepuana Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-JESATEIBHOCTHOIO MOAX0Aa U
pPEeKOMEHJalMi  ModTamHOro  (OPMHUPOBAHWS  yYMCTBEHHBIX  JeHCTBUMMA. Jlekumu  HOCAT
MOTHBAI[MOHHO-TI03HABATEIbHBIN XapaKTep.

Jlis  moBbimeHns  3Q(QEKTUBHOCTH y4eOHOTO TIpoIlecca MCHOJB3YIOTCS  CIIEIYOIIHE

o0Opa3oBaTesibHbIE TEXHOJIOTUH: HHPOPMAIIMOHHO-Pa3BUBAIOIINE TEXHOJIOTUH, HAIIPaBJIEHHbIE HA
(dbopMHUpOBaHUS CUCTEMbI 3HAHUMN, 3aTIOMUHAHUA U CBOOOIHOE onepupoBaHue UMH. Mcnonb3yercs
METOJT MIpPOOJNEMHOTO U3JIOKEHHUS Marepuaja, CaMOCTOATENIbHOE H3Y4YeHHE Marepuala,
MIPUMEHEHHE HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUH AJISi CAMOCTOSITENIbHOTO MOMOJHEHHUS 3HAHUI.
[IpoGnemHuast TeK1Ksa HAYMHAETCS C BOIIPOCOB, C MOCTAHOBKH MPOOIEMbI, KOTOPYIO B XOJI€
W3JI0’KEHUS MaTepuasia Heo0XoauMo petiuThb. [IpobreMHbIe BOIIPOCH OTIIMYAIOTCS OT HE
MpOOJIEeMHBIX TeM, YTO CKpbITasi B HUX MpolOiieMa TpeOyeT He OJHOTHIIHOTO PELICHUS, TO €CTb,
TOTOBOM CXEMBbI PELICHUS B MPOIILJIOM OTIBITE HET.

Jlexiuu-auanory U npooIeMHbIe JEKIIUU TO3BOJISIOT BKIIIOUATh HHTEPAKTUBHBIE DJIEMEHTHI
B IPOIIECC MPENoaBaHusl, CIOCOOCTBYIOT MPUOOPETEHUIO HE TOJIBKO 3HAHUH MO TeMe JIEKIUHU, HO
Y HaBBIKOB MCCIIEI0BATEIbCKON U aHAIMTUYECKON AEITETbHOCTH.

Jlekuu B ¢dopMe TMpe3eHTAlMH C UCHOJIb30BaHUEM MYJIbTUMEAUWHON ammaparypsl
obecrieunBaroT OoJiee BBICOKUU YPOBEHb MOHHMAHUS CIOXHBIX CTPYKTYp, CXEM B3aMMOCBS3EH
OTJENIbHBIX 2JIEMEHTOB.

OOpa3oBarenbHble  TEXHOJOTHU:  METOJ| MPOOJEMHOr0  M3JIOKEHHs — Marepuaa;
CaMOCTOSITEJIbHOE UTEHHWE CTYACHTaMH Yy4eOHO-METOJMYECKOM M CIPaBOYHOM JHUTEpaTypbl U
nocuenyomeil cBoOOJHONW AMCKYCCHMHM 10 OCBOGHHOMY UMM Marepuaiy. Vcnonb3oBanue,
WITIOCTPATUBHBIX BHICOMATEPUAIOB C TIOMOIIbIO MYIbTUMEAUHHOTO 000pynoBaHus. TeXHOJIOTUI
JMYHOCTHO-OPUEHTUPOBAHHOTO  OOY4eHUs,  IO3BOJIAIONIME  CO3/JaBaTh  WHAMBUAYaJIbHBIE
o0Opa3oBaTesibHbIe TEXHOJIOTHH.

Ilepeunciennsie 00pa3zoBaTeIbHbIE TEXHOJIOTUN PEATU3YIOTCS:



- IIpU YTEHUU JIEKIUU C HCIOJIb30BAHMEM MYJIbTUMEAUMHBIX IpPE3EHTAUul U
JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA;

- TIpY TMAJIOTOBOM (hopMe MpoBeACHUS JEKIIMOHHBIX 3aHATHN C TIOCTAHOBKOM M pELICHUEM
pOOJIEMHBIX M CUTYAI[HOHHBIX 3a/1aHHH;

- IpU TPOBENEHHH JTa0OPATOPHBIX pabOT BKIIOYAIOIIUX TIYOOKYI0 CaMOCTOSTEIBHYIO
npopabOTKy TEOPETHYECKOTO MaTepualia, H3ydeHHE METOJUKM TMPOBEICHUS paboTHl U
IJIAaHUPOBAHUS SKCIIEPUMEHTA.

Jlemoncmpayuonnulii  xumuueckuii IKCnepumMennm OTHOCUTCS K CJIOBECHO-HarJIsIHbIM
MeTo/1aM 00y4€HHUs 1 TI03BOJISET IIpenoaBaTelito chopMUpOBaTh HHTEPEC K IPEAMETY Y CTYAECHTOB,
0OyYHTb MX BBITIOJHATH OTIPE/ICIICHHBIC OTIEPAIIMH C BEIIECTBOM, IIPHEMaM TEXHUKH JTAO0PaTOPHOTO

skcriepuMenTa. OCHOBHBIE TPEOOBaHUS, TPEIBIBIIEMbIE K IEMOHCTPAIOHHOMY SKCIIEPUMEHTY:
HarJIiTHOCTh; IPOCTOTA; O€30MMACHOCTbh; HAIEKHOCTh; HEOOXOUMOCTb OOBSICHEHNS SKCIIEPUMEHTA.
IIpu nposedenuu nabopamopHulix 3auamuil HEOOXOAUMO CO3AATh YCIOBUS AJISI MAaKCUMaJIbHO

CaMOCTOSITEJIBHOTO BBINOJIHEHUS CTYJEHTaMM JlabopaTopHbix pa®oT. [loaToMy mpu mnpoBeaeHUH
71a00pPaTOPHOTO 3aHITUSI PEKOMEHAYETCS:

1. IIpoBenenue s3kcnpecc onpoca (B YCTHOM WM MHUCbMEHHOU (hopMe) IO TEOPETUUECKOMY
MaTtepuany, HeoOX0IUMOMY JIJIsl BBIMIOJIHEHUS paboThI (C OLIEHKOM).

2. TlpoBepka IJIaHOB BBITIOJHEHUS JTAOOPATOPHBIX PAdOT, TIOATOTOBICHHBIX CTYACHTOM B PaAMKax
CaMOCTOSITENIbHOM pabOTHI.
3. Ormenka paboTHI CTYJCHTA B Ja0OPATOPHH M TIOJYISHHBIX UM PE3YJIbTaTOB (C ONICHKOM).
4. TIpoBepka oTueTa O BHITIOJHEHHOM 1ab0paTopHO paboTe (C OLIEHKOM).

JlaGopaTtopHbie 3aHATHS (pPabOThI) TPOBOIATCS TIOCTIE U3YUEHHUS OMPEICTICHHOTO pa3ena.

B mnpomecce mpoBeneHUS JEKIMOHHBIX 3aHATHH W J1a0OPaTOPHBIX PabOT MPAKTUKYETCS
IIMPOKOE HCIOJB30BAaHUE COBPEMEHHBIX TEXHUYECKUX CPEACTB (IPOEKTOpPhI, HHTEPAKTUBHBIC
nocku, Muatepner). C ucnonap3oBaHueM VHTepHETa OCYIIECTBISIETCS OCTYN K Oa3aM JaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAM.

AnantuBHble 00pa30BaTEIbHBIE TEXHOJIOTHH, IPUMEHSIEMbIE MIPU U3YYEHUU JTUCHUIUIMHBI —
Ul JIMIl C OTpPaHUYEHHBIMM BO3MOXKHOCTSIMH  37I0pOBbSl MPEAYCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4.OuneHoOYHbIe CpeACTBA /ISl TEKYIIero KOHTPOJISI yCIeBAeMOCTH U MPOMEKYTOYHOM
arrecTaluu

OneHouHbIe CpelCcTBAa MpeIHAa3HA4YeHbl JIi KOHTPOJS M OILEHKUM 00pa3oBaTeIbHBIX
JOCTHKEHHUM 00yJaromuXcsi, OCBOUBIINX IPOrpaMMy Y4eOHOU JUCHUILTUHBIL «XUMHUSD.

OneHouHbIE CpEJCTBA BKIIOYAET KOHTPOJBHBIE MaTepuaibl ISl MPOBEACHUS TeKYUIero
KOHTPOJIs B PopMe TECTOBBIX 3aJaHH, 1a00paTOPHBIX pabOT, KOHTPOIBHBIX PabOT, KOHTPOJIBHBIX
BOIIPOCOB 1 MPOMEKYTOUHOI aTTecTalu B GopMe BOIIPOCOB K 3a4ETYy.

CTpyKTypa OLCHOYHBIX CPEACTB VIS TEKYIICH M IIPOMEKYTOYHOM aTTeCTAlMH

Kon 1 HaMeHOBaHne HanMeHoBaHME OLIEHOYHOIO CPEACTBA
Ne AToD Pe3ynbratel 00ydeHus Te > [Ty E—
MHJIIKAT Ky MEKYTOUHAS

/T A P (B cootBercTBHH C 11. 1.4) ym p yr

(B cootBercTBHH ¢ 11. 1.4) KOHTPOJIb aTTecTamus

NOIIK-6.1. Umeer 3HaeT OCHOBHBIE TIOHATHS U 3aKOHBI Bonpocul ona Bonpocw k

TIpeCTaBICHUS 00 0011eH, HEOPTraHUIECKOH, OPTAaHUIECKON | YCMHO20 onpoca 3auemy

COBPEMEHHBIX XMMHH, 3aKOHOMEPHOCTH TpOTeKaHus | no meme, JIP
1 HAIpaBJICHUAX (1)I/I3I/IKI/I, XUMHUYECKUX IIPOIECCOB, METOObI

XHMHH 1 HayK 0 3emie, Ka4eCTBEHHOTO U KOJTMIECTBEHHOTO

AKTYATBHBIX POGITEMax aHaju3a, (hu3maeckue METOIBI

HCCIIETIOBAHUS;




OHOJIOTUYECKUX HayK 1

VYmeer OPOBOAUTH PACUCThI [I0 OCHOBHBIM

Bonpocwt ona

MePCIIEKTUBAX 3aKOHAM XHMUH, MOJIB30BAThCS | YCMHO20 onpoca
MEK UCIUIUTHHAPHbIX XUMHUYECKOM CHMBOJIMKOW; MpPUMEHSTH | no meme, JIP,KP
HCCIIeI0BAHMI 3HaHUS  (PYHIAMCHTANBHBIX  Pa3JelioB

XUMHHU JUIL OITMCaHUs HBJ’IGHI/Iﬁ,
OporUCXoadalnux B JKHBOI KJIICTKC, B
OHOTOTHUECKUX CUCTEMAX, MIPUMCHATH
IMOJYYCHHBIC 3HAHUA I10 XUMUH JJIA
peUICHUA HpO(i)eCCI/IOHaJ'ILHLIX 3aaa4;

Brnaneer CIIOCOOHOCTBIO BHEAPSTH | JIP
JOCTIDKECHHSI XHUMHH TPA  PCIICHHH
npodecCHOHATBHBIX 3a/1a4
NOIIK-6.2. Vcrioneiyer 3Haer OCHOBBI xumuueckoro | JIP Bonpocw k
B TIpo(hecCHOHATIBHON JKCIIEPUMEHTa, CTaHJapTHBIE METOIUKH 3auemy
JeATENbHOCTH HABBIKU XUMHUUYECKUX WCCIIeI0BaHHH,
NPOBE/ICHUS CHHTETHYECKHE u aHaJIMTUYECKHE
11a00paTOPHBIX METObl MOTY4EHHs u aHaJm3a
UCCIIEZIOBAHUM, XUMHUYECKUX
COBPEMEHHBIE METO/IBI BEILIECTB M PEaKIHii;
XUMUH, PU3UKH, Ymeer Ge3onacHo none3oBarecs | JIP
MAaTEMATHUYCCKOIrO XUMHUYCCKNUMHU pCaKkTuBaMu u
MOJIETTUPOBAHUSA U XUMHYECKAM 000pyIOBaHKEM;
MaTeMaTHYeCKOMH HPOBOZUTH IKCTIEpUMEHTAJIbHBIE
CTATHCTHKH, a TAKKE UCCIIE0BaHUS u aHaJM3UPOBATh
COBPEMEHHBIE pe3yNbTaThI
00pa3oBaTebHbIC U Bnaneer HaBBIKAMH paboThI B | JIP
HUH(POPMAIIMOHHBIE XUMHYECKON nabopaToprn u
TEXHOJIOI'MH TEXHOJIOTUYECKUX YCJIIOBHUAX, C
XUMHYECKUMHU peaKTUBaMHU u
XMMHYECKHM 000pYIOBaHHUEM
HOIIK-6.3. 3HaeT HOPMBI TEXHMKH Oe3omacHoctH, | JIP Bonpocui k
Hemouctpupyer METOJJOJIOTUIO XUMHH, (HU3HYECKUE U 3aqemy
BIIa/ICHUC METOJAMM | ypvpgeckue CBOMCTBA BEILECTB,
CTaTUCTHYECKOI0

OLICHUBAHHUS U MIPOBEPKH
TUIIOTE3,

BO3MOXXHBIE PHUCKU

YMeeT nporHo3upoBaTh MEPCIEKTUBEL U

Bonpocut ons

COLMAJIbHBIC HOCIIEICTBUA | YCIMHO20 Onpoca
TIpOrHO3MpOBAHNA UCIIONIb30BaHHS JOCTIKESHUH | no meme
TICpCTICKTHE " COBPEMEHHOM XUMUU
COLMAJIEHBIX
. . | Bmameer  cmocoOHOCTBIO — MpHHUMATL | Bonpocwt 0ns

MIOCTIEACTBHHA cBOCH

. IPaMOTHBIE, HAy4HO  OOOCHOBAaHHBIE | YCMHO20 ONpoca
npodeccuoHanbHOI 10 mene
IeATENbHOCTH. npoheCCHOHANILHBIE PEIICHHs

TunoBbie KOHTPOJIbHBIE 32/IaHUS WIH HHbIE MAaTePUAJbl, HeO0OX0IMMBbIe IS OLleHKH
3HAHM, YMEHHI, HABBIKOB M (MJIM) ONBITA 1eATEJTbHOCTH, XaPAKTEPHU3YOIIUX ITAIBI
¢dopmMupoBaHus KOMIIETEHIMH B Mpollecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Texkymuit KOHTPOJIb OCYLIECTBIISIETCS B YCTHOM W MNHCbMEHHON (opme B mpoiiecce
MIPOBEICHUS JTEKIITMOHHBIX 3aHITHI 1 Ta00PaTOPHBIX pabOT, IPH BHIIIOJIHEHUH KOHTPOJIBHBIX paboOT.

Ilpumepnulii nepeyenv KOHMPOILHBIX ORPOCOE RO ONMOETLHBIM MEMAM OUCYUNTUHBL
1 cemecmp
Tema 1. Beeoenue. OcnogHnvie 3axkonbvl xumuu. Knaccel neopeanuueckux coeounenuil
1. Ilpenmet v OOBEKT U3YUEHUS] XUMHUH.
2. Ilepeuncnure OCHOBHBIC 3aKOHBI XUMHU
3. HazoBute kimacchl HEOPraHUYECKUX COEAUHEHHIA.



Tema 2: Cmpoenue amoma u Xumu4ecKkas cessb.

1. KBanTOBO-MexaHHYeCKas MOJIENb CTpOeHUs aToMa.6. KBaHTOBBIE uncIa UX PU3UIECKUI
CMBICIL.

Atomusie S, p, d, f-opOuranu.

[IpuHIMIBI 3a110JIHEHUE IEKTPOHAMU aTOMHBIX OpOUTase

ChopmynupyiiTe mepuoTUIecKUii 3aKOH.

Crpoenue nepuoanyeckas cucrema aieMenToB .M. Menneneesa.

[IepeuncinTe TUIIBI XUMHAYECKOH CBS3H.

[Tonsitue o merone BC u MO.

Noakwn

Tema 3 : Duepeemura XuMu4ecKux npoyeccos. Xumuieckast mepmoOUHAMUKA U XUMUYECKOe
pasHogecue

Yto Takoe TepMogUHAMUYECKas cucTema?

HazoBuTe THIIBI TEPMOJUHAMUYECKUX CHCTEM.

[lepeunciure GyHKIIMUA COCTOSHUS.

Uto Takoe cTaHAapTHBIE TEPMOJIMHAMUYECKHE TTapaMeTpbl 00pa3oBaHUs BEIIECTB?
OOBSCHATH BO3MOYKEH JIM BEUHBIA [BUTATEb.

Kakne peakumm Ha3bIBalOTCS SK30TEPMHUYECKHE U SHIOTEPMUUYECKHE?

Kak onpenenuts BO3MOXXHOCTD MTPOTEKAHUSI XUMHUYECKOW PEeaKIIUn?

Nogak~wbdpE

Tema 3: Xumuueckas kunemuxa. Kamanus.

1. Kakue ¢paxTopsl BIUSIOT HA CKOPOCTh XUMUYECKON peakuu?

2. [loyemy goporocrosiiye Karaau3aTopbl UCIOIb3YIOT B TEXHOJOTHYECKUX MPOIECCaxX U
SKOHOMMKH MPEATIPUATUI

3. Kak ucnons3yro Ilpunmun Jle-IllaTenbe misi cMmemeHns paBHOBECHBIX MPOIIECCOB B CTOPOHY
BBIXOJIa TPOAYyKTA?

Tema 4 : Pacmeopul. Peakyuu 6 600Hb1X pacmeopax

. [IpuBeauTe mpuUMepbl TUCIEPCHBIX CUCTEM.

. OnumuTe CBOMCTBA PacTBOPOB.

. U3 kakux ctaguil COCTOUT MPOLIECC PACTBOPEHHUSL.

. Kakue akropsl BIUsAIOT Ha Ipo1iecc pacTBOPEHHUsI?

. Uem oTimyaroTcs ujeaibHbIe paCTBOPHI OT peasIbHBIX ?

. Kakue BemrecTBa OTHOCSTCS K JEKTpOIUTaM?

. IToueMy 37E€KTPOIUTHI IPOBOAST TOK?

. UeM cuIbHBIE SJIEKTPOJIUTHI OTIINYAIOTCS OT CIa0bIX?

10. [Toyemy KOHCTaHTa AMCCOIMAIIMM HE MPUMEHUMA K CHIIbHBIM 3JEKTPOIUTaM?
11. [Moyemy dusznopacTBOPHI 3aMep3al0T Ipu Oosiee HU3KOW TemmepaTrype?

O OWooO~NO O~ W

Tema 5 : Xumus komniekcHvlx coeounenuii. Komniekcoobpasosamnue 6 pacmeopax.

1. CtpoeHune u HOMEHKIIaTypa KOMIUIEKCHBIX COeIMHEHUN d-371eMEHTOB..

2. XuMudeckas CBsi3b B KOMILIEKCHBIX COETMHEHUH.

3. Meton BC o reoMeTpu# ¥ MarHUTHBIX CBOWCTBAX KOMITJIEKCHBIX COEAMHEHHA.

4. O06mas xapakTepucTUKa KOOPAMHAIIMOHHBIX COeTMHEHNI OMOMETaNIOB ¢ OMOJIMTaHJaMU.
5. PaccmoTpeTs cTpoeHune reMorioonHa KpoBu

6. Kak ompenenuth MarHUTHbIE CBOWCTBA KOMILIEKCOB?



Tema 6: OxucrumenbHo-60CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCIU U UX POTb 8
buonocuveckux cucmemax. SNeKmMpoxuMuyeckue npoyeccul

3. Kak paccunrats BO3MOXHOCTH IpoTekanusi OBP?

4. Kak co3narh raJlbBaHHYECKUI 2JIEMEHT, UMesl OJMH BUJl MeTajia?

5. [louyeM Henb3s NOJYyYUTh AKTUBHBIE METAJIJIBI U3 BOJHBIX PACTBOPOB AIEKTPOJIUTUIECKUM
myrem?

Tema T: Ob630p ce0ticms 31eMeHMO8 U UX BANCHEUUUUX COCOUHEHULL.

1.Ilouemy meTaybl OnecTsT?

1. TToyemy MeTaIBI POBOIAT TOK, & HEMETAILIBI - HET?

2. I'ne B mepuoanveckoit cucteme aemenToB [I.M1. MeneneeBa HaXoI9TCSI METAJUIBI U
HEMEeTaJUIbI?

3. Kakue BemiecTBa OTHOCATCS K MakKpo- U MHKPOIJIEMEHTaM?

4. Kakue MeTasuTbl Ha3bIBAIOT METAJUIAMH )KU3HU?

5. Tlouemy KOMIUIEKCHBIE COJIH [T 2JIEMEHTOB SPKOOKpAIIeHHBIE?

2 cemecmp
Tema 1: Beeoenue. Cmpoenue amoma yenepooa. I ubpuouzayus. Teopus xumuieckoeo cmpoeHus.
1. Yto Takoe rubpuauzanusa? Kakue TUTIBI THOpUAM3AIMN XapaKTePHBI NI aToMa yriepoja B
OpraHMYECKUX COEANHEHUAX?
2. Kak Tun ruOpuu3anuy BIHIEeT Ha TEOMETPUTO MOJICKYIT?
3. Uto Takoe m3oMepusi? Kakne CymecTByrOT BUABI H30MEPHUU U YeM OHH OTIIMYAIOTCS?
4. JlaiiTe ompeeeHre KUCIOTHOCTH M OCHOBHOCTH TI0 bpé&HcTeny u JIproucy.

Tema 2: Yeneeo00opoowl. Ankanvl: HOMEHKIAMYPA, CUHMES, CBOUCMBA, NPUPOOHbIE UCTOYHUKU

1. [Toyemy ankaHbl OOJNIAMAIOT MEHBIIEH PEAKIIMOHHOW  CIIOCOOHOCTBIO, YeM JIpyrue
YTJIEBOAOPOIbI?

2. [loueMy peakuu raJJoreHUPOBAHUS ATKAaHOB UHUIIMUPYIOTCS CBETOM?

3. [louemy moBeneHWe UUKIONpONaHa M LUKIOOyTaHAa 3aMETHO OTJIMYAeTCsl OT JAPYrux
[AKJIOAJIKAHOB?

4. Yto takoe oktaHoBoe uncio? Kakue npoueccel HedTenepepaObOTKH HAIPaBIEHBI HA €T0
MOBbIIIEHUE?

Tema 3: Henpeodenvhvie yene6000poosi. Cmpoeriue KpamHulx ces3ell, peakyu NPUCcoeOuHeHUs.

1. B 4eM OCHOBHOE OTJIMYHE B CBOWCTBAX MPEICIBHBIX U HETIPEIIEIIbHBIX YTICBOI0POIOB?

2. Tlouemy ankeHbI 00JIAAA0T TEOMETPUICCKOM n30Mepueii?

3. Kak ¢dopmymupyercss mnpaBuio MapkoBHukoBa? [loyemy peakmuu — 31eKTpOQHIBHOTO
MPUCOCTUHEHUS EMY TTOUYUHSIOTCS?

4. O6wsacaute nepekucHbiil 3pdext (3pdext Xapara).

Tema 4: Apomamuueckue y2neo000poovl. Cmpoenue, ceoticmsa. Ilonsamue apomamuynocmu.

1. Yto Takoe apoMaTUYHOCTH?

2. O0mbscHUTE, TOYEMY OEH30J1 He IPOSIBIIET CBOMCTB HEMPEAeIbHBIX COETUHEHNHN (B OOBIYHBIX
YCIIOBUSX).

3. YUto Takoe >1neKTpoHHbIE 3P (PeKTh 3aMecTUTENeH U KaK OHU BIUSIOT Ha OEH30JIbHOE KOJIBIIO?
4. Kakue npoJyKThl HOJIy4aTcs B pe3y/bTaTe HUTPOBaHUS aHUINHA?

5. CornacoBaHo 11U BIMSHHUE 3aMECTHTENEH B X07ie OpOMUPOBaHMS T-aMHUHOOEH30HOM KUCIOTHI?



Tema 5: Cnupmel, enonvl u npocmele 9¢Qupvl. CcuHmes, CcOUCMEd, HOMEHKIAMypd,
buonocuyeckas pono.

1. Kakue OMOIOTMYeCKH aKTHUBHBIE BEIIECTBA, OTHOCSINUECS K CIUpTaM U (heHOoJIaM, BB 3HaeTe?

2. B ueM COCTOMT OTIMYME MEX]Ty CHUPTAaMH U (heHoIaMu?

3. IMouemy deHos OpomMupyeTcs qaxke paz0aBICHHBIMU PaCTBOpPaMU Opoma MPU HU3KUX
Temneparypax?

4. Kak MOHO IMOJTy4aTh aTKUIQSHUIOBBIC d3PUPHI?

5. B Kak#x yCIOBHUSAX MPOUCXOJUT PACHICTIIICHUE MTPOCTHIX 3(PUPOB?

Tema 6: Kapbonunvhvie coeOunenus: anb0e2uosl, Kemouvl, KapOoHOGble KUCIOMbL U UX
npouU3B00HbIE.

1. Kak ¢ momMomipo KaueCTBEHHOW PEeaKIIMU OTIIMYUTh alleTaIbIeTH I OT aleToHa?

2. Yem o0ycrioBiIeHa pa3HUIIA B PEAKIIHOHHOMN CITIOCOOHOCTH allbJACTHIOB U KETOHOB?

3. Kak 00BsICHUTD BBICOKYIO KHCIIOTHOCTh KapOOHOBBIX KUCIIOT?

4. KaxoBa poJib MUHEpAJIbHBIX KUCJIOT B IIpo1iecce ATepupUKau?

Tema T Amunsl, amunokuciomol, nenmuosi, beaxu. Cmpoernue, c60UCMEa U PYHKYUU.
1. Yem 00yciioBiIeHa OCHOBHOCTh M HYKJIEO(DHIIBHOCTH aMHUHOB?

2. OOmwsicHHTE, TOYEMY TPHITHIIAMUH 00J1a/1aeT OOJIBIIIeH OCHOBHOCTBIO, Y€M aMMHAaK, a
TpuEeHWIaMUH — KpaliHe ciaboe ocHOBaHUE?

3. Kakue umunbI Ha3bBatoT ocHoBaHUsMH [ndda?

4. Tloyemy pacTBOp IIUIHA UMEET HEUTPAJIbHYIO PEaKIUIO, a JIM3UHA — IIETOYHYI0?

5. Kakue Oenku BCTynaroT B KCAaHTOIIPOTEHHOBYIO PEAKIINIO?

Tema 8: Venesoowvl. Cmpoenue, knaccuguxayus, usuxo-xumuveckue ceoticmea. Onmuueckas
usomepusi.

1. Kakue QyHKUIMHU BBITOJTHSIOT YTJIEBOABI B )KUBBIX OpraHu3Max?

2. [loueMy anb103bl —3HAUUTEIHHO 0OJIee CUIIbHBIE BOCCTAHOBUTEH, YEM KETO3bI?

3. Kak oTiimuuTh B pacTBOpE caxapo3y OT (GPYKTO3bI C MOMOIIBIO0 KaYeCTBEHHON peakiuu?

4. B yem oTiinume Kpaxmala oT TJIMKoreHa?

5. [louemy pepmeHTATUBHBIN THIPOIIU3 KpaxMala MPOTeKaeT 3HAYUTENbHO ObICTPEE KUCIOTHOTO?

3 cemecmp
Tema 1 : Xumuueckoe pasnosecue. Koncmanmol xumuuecxkoeo pasnogecus. Ilpunyun Jle- [llamenve.
1. ChopmynupyiiTe 3akoH AcHCTByromuXx Macc. Ilokakure aeiicTBHE ASTOro 3akoHa Ha

nponecce fuccouran KUcCjaoT (OCHOBaHHﬁ). KoncraHTBI PaBHOBCCH. CDaKTOpBI, BJIMAOIIHMEC HA UX
BCINMYMHBI.

2. Jlaiite ompeneneHUe KOHCTAHThl KHUCIOTHOCTH, KOHCTAHThI OCHOBHOCTH. I[IpuBemute
MIPUMEPBI.
3. Koncrantel paBHOBecus (TepMoAMHAMUYecKas, peanbHas, yciaoBHas1). DakTopsl,

BJIMSIONIHME HA UX BEJIUMYUHEL. UTO XapaKTepUus3yer KOS(l)(I)I/II_[I/IeHT AKTHBHOCTH U MOJIbHAasA )IOJ'IH?

Tema 2: [Ipomonumuueckas meopus. byghepnvie pacmeopubi.

1. JlaiiTe ompenelieHHe KHUCIOTbl U OCHOBAHUSA C TOYKU 3PEHUS INPOTOIUTUYECKON TEOPUHU
bpéncrena-Jloypu. IIpuBenure npuMepsl HEUTPaAIbHBIX U 3apSHKEHHBIX KUCIOT U OCHOBaHWN. YTo
TaKo€ COIPSDKEHHAs KMCIOTHO-OCHOBHAS IpOoToJuTHYECKas napa? [Ipusennure npuMepsl.

2. Kakass peakuus Ha3bpIBaeTCsl aBTONPOTOIM30M? YUTO Takoe KOHCTaHTa aBTONPOTOJM3a?
KoHcranTa aBromporonus3a BoAbl. UTO Takoe BOJOPOAHBIM W THUAPOKCUIIBHBINA IIOKa3aTeu?
VYKaxxurte cBsA3b MEXKIY HUMHU.



3. Kakue pactBopsl Ha3biBatoTcst OydepusiMu? IlpuBeante npumepsl Oy(epHBIX pacTBOPOB.
OOmpsicuute mMexanu3Mm OydepHoro aerictBus. IlpuBeaute popmyny mis pacuera pH Oydepnoro
pacTBopa.

Tema 3: Peaxyuu KomMniekcooopaz08anus u OKUCIUMENIbHO-80CCMAHOBUMENbHbLE PEAKYUU.

1. Kakas peaxius Ha3pIBa€TCs OKHCIUTEIBHO-BOCCTAHOBUTENBHOM? UTO Takoe OKUCINUTENb U
BoccTaHOBUTENb?  OKUCIUTEILHO-BOCCTAHOBUTENIBHBIA TOTEHIMAN, YTO OH XapaKTepu3yer?
VYpaBHenune HepHcTa, MOSICHUTE CMBICI BXOJSIIMX B HErO BEJIMYMH. YKaxuTe BiausHue pH Ha
BEJIMYMHY AJIEKTPOJHOrO MOTEHIIMAA.

2. JlaiiTe onpeaeeHue CIeayOINM NOHATHIM: KOMIUIEKCHOE COEIMHEHNE, KOOPAMHAMOHHOE
YUCJI0, ACHTATHOCTh JIMTaHJa, XeJIAaTHOE coenauHeHue. [IpuBeaure mpuMepbl. YKaKUTE TPUPOLY
XUMHUYECKOM CBS3U B KOMIIIGKCHOM COCIUHCHHU.

3. @DaKTOPBHI, BIUSIOIINE HA YCTOMYUBOCTD XEJIATHBIX KOMIUIEKCHBIX COCIMHEHUIA.

Tema 4: IIpoboombop. Memponozuueckue 0CHOBbI XUMUUECKO20 AHANU3A

1. OT160p mpo0. ITpobGonoaroroBka. OCHOBHBIE ATAIbI TIOJATOTOBKH MPOO K UCTIBITAHUSIM:
BBICYIIIBaHUE, pa3ioxkenue mpo0d. CruiaBieHue u pactBopeHue. Pactsopurenu.

2. OcHOBHBIE CTaIMHM XUMUYECKOTO aHajIu3a MuHepaia. Beibop meroma ananusza. [Ipsmeie u
HENpsIMbIE METO/IbI aHaM3a. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAIN3.

3. O06paboTka pe3ynbTaTOB aHAIN3a: UCKIIFOUCHHE IIPOMAX0B M PACUET JIOBEPUTEIHLHOTO
WHTEpBAaJIa.

Tema 5: Tumpumempuueckuti ananus.

1. UTto Takoe nmepBUYHbBIE CTaHIapTHBIC BelecTBa? Kakue TpeOoBaHUSI K HUM MPEAbSIBISIOTCS ?
HazoBuTe OCHOBHBIE CHOCOOBI TIPUTOTOBJICHHS CTAaHAAPTHBIX pPAacTBOpoB. Kakwe pacTBOpHI
Ha3bIBAIOTCS BTOPUYHBIMU CTaHAapTHBIMH? KakuMm 00pa3oM ycTaHaBIMBAIOT WX TOYHYIO
KOHIIEHTPALHIO?

2. Knaccudukanus WHIUKATOPOB, UCIHOJB3yeMBIX B pelokc-TuTpoBaHuu. [IpuBenure
npuMepsl. Penokc-uaukaropsl. TpeGoBaHus, TpeabsBiIseMble K 3TUM HHIWKatopaM. MHTepBa
repexojia OKpacku peaoKC-MHANKATOPOB, pT.

3. Kommekconomerpus. Komriekconsl. OcobernHoctu B3aumoaericteus DATA ¢ metaimamu.
Hentatrnocts 3/ TA.

Tema 6: Ilomenyuomempuueckue memoowvl anaiu3a

1. [ToTenmmomerpuueckoe TutpoBanue. CrnocoObl onpeaeeHUs] KOHEYHOM TOYKH TUTPOBAHMSL.
Kakue amekTpoabl NPUMEHSIOT B KaUeCTBE M3MEPUTENbHBIX U 3JEKTPOJOB CPABHEHUSB METOJaX
KHCIIOTHO-OCHOBHOTO U OKUCIIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.

2. Knaccudukarus HoHOOOMEHHBIX 1eKTPOA0B. CTEKIISIHHBIE AIIEKTPOIbI.

3. Mertannudeckue 3JIEKTPOJibl MepBoro U BToporo pona. Ilpusenure nmpumepsl. Hamummre
ypaBHEHUS peaklui, MPOTEKAIOIIUX Ha XJIOPCEPEeOPSHOM U cepeOpsTHOM DJIEKTPOJaxX U ypaBHEHUS
Hepucra, onuchIBaroye noTeHIAIbl 3TUX AIEKTPOIOB.

Tema T7: Cnekmpockonuueckue Memoobl AHATU3A.

1. [IpunnunuaneHass cxema (OTOIIEKTPOKOJIOpUMETpa M crnekrpodoTomerpa. OCHOBHbIE
OTIIMYHUS XapaKTEPUCTUK (POTOIIEKTPOKOJIOpPUMETPA OT CHEKTpodoTOoMeTpa B BHUIAUMON U
yIbTpaHOJIETOBOM 007aCTAX CHEKTpA.

2. OCHOBHBIE TpPHEMBI MEPeXoJa OT AHAIUTHUYECKOrO0 CUTHaJa K KOHIIEHTPALUU B METOJe
psIMOi CIIEKTPO(OTOMETPHH.

3. OO11ast XapakTepUCTHKA METO0/1a CHEKTPO(HOTOMETPHH.



Ilpumepnvie Gunemovt K KOHMPOALHBIM PAdOMAM

1 cemecmp
Teml: OcnosHvle nowamus u 3akoHvl xumuu. Knaccel Heopeanuueckux coeOuneHu
1. Bbrancnute MoNpHYIO Maccy rasza, ecnu macca 280 mi ero mpu temneparype 21 °C u
nasnernu 2.026-10° 11a pasua 0,65 T.
2. Brraucnute MOJSIpHYIO Maccy SKBHBaJIeHTa MeTasuia, eciu 0,2 T ero BRITECHWIN U3
KHCJIOTHI 78 mMut Bojiopoaa, usmepenHoro npu 17 °C u naBnenuu 98642 Ila.
3. I'me conmepxutcs 6ombine Mosiekyit: B 1 1 ximopa nipu 23 °C u nasiernu 98 500 I1a wm B 1
1 okcupaa yriepona npu 55 °C u naBnenuu 10 600 I1a?

Tema 4 : Pacmeopul. Peakyuu 6 600ubix pacmeopax

1. B Boze maccoii 200 r pactBopmiin costb Maccoit 20 r. OnpeneanTs MacCOBYIO JI0JIO
BEIIECTBA COJIM B PAaCTBOpPE, NPUHSB IUNIOTHOCTh BOJIbI paBHOM 1r/miL.

2. Onpenenutb Maccy BoJIbl, KOTOPYIO HE00X0AUMO nprbaBuTh K 220 I. pacTBOpa KUCIOTHI €
MaccoBoit noneit 80%, uToOsI moryautsh 60% pacTBop.

3. Haiitu maccy menHoro kymopoca CuSO4*5H2 O HeoOxomumyto i1t mpuroToBieHus 1 i
pactBopa , conepkamiero 10% 6e3BoaHoi comm. [TmoTHOCTE 10% pactBopa 1,084 r/mi.

4., Jts meritpamuzanuu 60 mur HoSO4 motpe6oBanock go6asuts 20 mut 0,3 H memoun KOH.

Onpenenuth MOJISIpHOCTH pacTBopa HaSO4.

2 cemecmp
Tema 1 : Beeoenue. Cmpoenue amoma yenepooa. I'ubpuouszayus. Teopus xumuueckoeo cmpoenus.
1. B yeM 3aki04ar0TCs OCHOBHBIE MOJIOAKEHUS TEOPUU XUMHUYECKOTO CTpoeHUs A. M.
Bbyrneposa?
2. Onpenenurte THI THOPUIU3AMK YKa3aHHOTO aToma. Kakyro koHGuUTryparmo oH umeeT?
,""\
HC——C——CH; e CH3;—CH,—CH
Y O—C—=0 3 2 3

CH,
3. Kaxkue anektponnbie 3¢ deKThl MPOsIBISET YKazaHHbIN aToM (rpynma)? [TokaxuTe
neiictBue 3(h(PEeKToB CTpeIKamMHu.

CH;
HaC——C——CF, CH;—CH=—CH—NO,

CH;
4, N300pa3ute Bce M30MephI I'eKCaHa.

Tema 6 : KapbonunvHuvle coeounenus. aiboecuobvl, KemoHbl, KaApOOHOBbLE KUCTOMbL U UX
npou3Bo0HbIe.

1. HazoBute crnenmyroomme COeIUHEHUS 1O CUCTEMATHYECKOM WM  pallOHaIbHOM
HOMEHKIIaType:

Hz ﬁ
C\ /;) ﬁ cl OH
CH C H3C\ C
_ CHz CH3
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Cl
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2. N300pa3ute CTpyKTYphl COCTMHCHUI:

JUATUIIKETOH, 2-METUIIUKIIOTeKCaHKapOOHOBasI KHCJIOTTA, 1-6pomOyTaHoH-2, -
METWIOEH3aIbIET A
3. Ocy1ecTBUTE MpEBpaAIICHHS:
H.O CrOs CsHsNH;
C3Hg — > A — > B —> C
H,SO, H2SO4 -H.0
4. Onpenennure CTPYKTYpHYIO (GOPMYITy KETOHA, €CIT OH cojaepkut 22,22% xuciaopoja 1o

Macce. Bo ckoJibko pa3 mapsl JaHHOTO KETOHA TSKEJIEe BOASHBIX MapoB?

Kputepuu oneHnBaHusA 0TYETOB MO J1a00PATOPHLIM padoTam:

— OIIEHKA ‘“3aUTEHO” BBICTABJISIETCS CTY/ACHTY, €CJIM OH MPaBWJIHHO MPUMEHSET
TEOPETUUYECKUE TIOJIOKEHHUS Kypca MPU PEIICHNU MPAKTUIECKUX BOIIPOCOB, BIIa/ICET HEOOXOUMBIMU
HaBBIKAMU U TIPUEMaMU UX BBITOJTHEHUS;

— OIIEHKa ‘‘He 3a4yTeHO BBICTABIISIETCS CTYIEHTY, €CJIM OH HE€ 3HaeT
3HAYUTEIBHON YacTH MPOTPAMMHOTO MaTepuaja, B JJAOOPATOPHOM IMPAKTUKyME JIOIMyCKaeT
CYIIIECTBEHHBIC OINMMOKH, 3aTPYIHSACTCA OOBSICHUTh PACUETHYIO YacTh, OOOCHOBATh
BO3MOYKHOCTh €€ PealIn3aIliu, a TAK)Ke HEYBEPEHHO, C OOJBITUMH 3aTPYIHEHUSMH BBITIOHSIET
3aJIaHus WJIH HE CITPABJISETCS C HUMHU CaMOCTOSITEIBHO.

3ayeTHO-3K3aMeHANMOHHBbIE MATEPHUAJIBI IVIsl POMEKYTOYHOM aTTecTAlUM (3a4eT)
Bonpoce! 1i1s noaroroskm k 3auery (1 cemecrp)
1. OCHOBHBIC TIOHATHUS ¥ 3aKOHBI XUMHUH. POJIb XUMHUM B HAYYHO-TEXHUUYECKOM IIPOTPecce.
2. OCHOBBI KBAaHTOBO-ME€XaHUYECKON TEOPUHU CTPOECHUS aTOMA.
3. KBanroBsie uncia. ATomusie S, p, d, f- opouTanm.
4. TTpyHITUTIBI 3aITOTHEHUE AIEKTPOHAMH aTOMHBIX OpOUTAJICH.
5. [lepuognueckuit  3akoH. llepumommueckas  cucrema snementoB  J[M.  MeHnneneesa.
Knaccudukanus snementos ( s-, p-,d-, T).
6. Xumuueckas cBs3b. [lorarue o metone BC u MO.
7. KoBanenTHas cBsa3b. CBOMCTBA BEIISCTB C KOBAJICHTHOM CBS3bBIO.
8. MloHHas CBS3b. DIEKTPOOTPHUIIATEIIHHOCTD AJIEMEHTOB.
9. BomopoaHas CBsI3b M €€ CBOMCTBA.
10. Cssa3p B MeTauiax. CBOMCTBA BELMIECTB C METAJUIMYECKOU CBS3BIO.
11. Tumbl KPUCTAJUIMYECKHUX PEIICTOK U CBOMCTBA COSTMHCHUM.
12. 3onnas Teopus. [IpoBoAHMKY TOKA, TOTYIMPOBOTHUKHI U JUIIEKTPUKH.
13. MexMoIeKyIsIpHbIe CUITbI B3aUMOICHCTBHSIL.
14. OcHOBHBIE KJIACCHI HEOPTAHUYECKUH COCTMHCHHA.
15. TepmoauHaMuyeckue cucTeMbl. DYHKIUU COCTOSHUSA. OHTANBIHS, SHTPOIMMS, BHYTPEHHSS
SHEPrHusi — IapaMeTphl COCTOSHHMS BemiecTB. CTaHIapTHBIC TEPMOJIUHAMHUUYECKHE IapaMeTphl
00pa3oBaHUs BEIIECTB.
16. IlepBbIi 3aKOH TEPMOJAMHAMUKH.
17. Dueprerudeckue 3hdekTs XuMuueckux peakiuil. Tepmoxumudeckre ypaBHeHus. 3akoH ['ecca
U €r0 UCTIOJIb30BAHUE JIJISI TEPMOXUMHUYECKUX PACUETOB.
18. ITonsitue 06 sHTponUH. DHTponHUs (Ha30BOTO Nepexoaa. BTopoii 3akoH TepMOJMHAMUKH.
19. U306apHO-n30TepMHuUueckuil moTeHuuan (dHeprus [mbOca). HampaBienwe mnpoTekaHus
XUMUYECKUX PEAKIUH.



20. CKOpOCTh XMMHMYECKOW pEeaKIMy U (PaKTOPhI Ha €€ BIMSIONUE. 3aBUCUMOCTh CKOPOCTH
peaKkluu OT KOHIIEHTPAMU. 3aKOH JCUCTBYIOIIUX MacC.

21. 3aBUCHMOCTh CKOPOCTHU peakiuu oT Temneparypsl. [Ipasmio Bant-T'odda.

22. IToHsiTvE O TEOPUM AKTHBUPOBAHHOTO KOMIUIEKCA. DHEPIUsl aKTUBALUU.

23. 'oMOreHHbII U TeTepOreHHbIN KaTtanu3. ABTokatanus3. @epMeHTaTUBHBIN KaTalus.

24. O6paTuMble U HeOOpaTUMbIe peakliuu. Xumudeckoe papHoBecue. [Ipuniun Jle-1llarensbe.
Cwmemenue paBHOBecus. KoHcTanTa paBHOBECHS U ()aKTOPHI Ha €€ BIUSIOLIHE.

25. JlucniepcHble cucTeMbl U ux Kiaccupukamnys. [ToHaTHs 00 HIeambHBIX U peaIbHBIX PACTBOPAX.
26. Xumuueckas reopust pactsopos .M. Menneneesa. OOuiue cBoiicTBa pacTBOpPOB.

27. KoymuraTuBHBIC CBOMCTBA PacTBOPOB 3aKOHKI Payiis.

28. Ocmoc. 3akon Bant-T'odda. Ocmoc B mpupoe. M3oToHnuecknit ko3 punmeHt.

29. [IpencraBneHne 0 MEXaHU3ME JIIEKTPOJUTHUYECKOW TUCCOLMAMUA B BOJHBIX PAacTBOpax.
Crenenp aucconyanuu U (PaKTopbl Ha €€ BIHSIONTHUE.

30. 3akoH pa3basnenus OcBanbaa. KoncranTta aucconmanuu U (pakTopsl Ha €€ BIUSIOLIHE.

31. Boga ee pounb B npupoje. MlonHoe mpoussenenue Boibl. Bogopoausiii nokazaresns (pH)
pacTBopa.

32. BydepHbie pacTBOpHI U UX CBOICTBA.

33. TloHATHE O TEOPHH CHIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTH, KOO(PGHUIIMEHT aKTHBHOCTH, HOHHASI
CHJIa pacTBOpa.

34. T'mpponu3 coneii. HeoOpatumerii ruaposm3. CTerneHs M KOHCTaHTa THAPOJH3a. Biusiame
TeMIlepaTypbl ¥ pa30aBiIeHUs HAa CTENIEHb TUAPOIIN3A.

35. TIpomssenenue pacrBopumocty (I1P). YcinoBus Beimaaenns ocaika.

36. OxucCIUTENbHO-BOCCTAHOBUTENbHBIE peakiun. Kinaccudukarus.

37. DNEKTpOXUMHUYECKUE CBOWMCTBAa pacTBOpoB. CTaHIAPTHBIA DJIEKTPOJIHBIA MOTEHUIMAT U
(dbakTophl Ha HEeTo BiMsIoNIMe. Y paBHeHue HepHcera.

38. I'anpBanmueckuit 3aeMeHT. DJ[C rajbBaHMYECKOTO JIEMEHTA.

39. DnekTpoau3 pacruiaBa u BogHoro pactBopa NaCl. 3akonsr @apases.

40. CrtpoeHue ¥ HOMEHKJIATypa KOMIUIEKCHBIX COeMHECHUI O-351eMeHTOB. XUMHUYecKasi CBSI3b B
KOMIJIEKCHBIX COEAMHEHUM.

41. Meton BC o reoMeTprn U MAarHUTHBIX CBOMCTBAX KOMILJIEKCHBIX COEMHEHUIA.

42. O61as XapaKTepUCTHKA KOOPAMHAIIMOHHBIX COEIMHEHUI OMOMETaUIOB ¢ OMOIUTaH/1aMu.

43. OOmias xapakrepuctrka d-3neMeHToB. XumMuueckue cBoiicTBa. PoJb xkenes3a, HUKeNs 1 XpoMa
B OpraHu3Me 4eJoBeKa.

44. lenounsic MeTaILIbl. XUMHUUYECKHE CBOMCTBA.

45. IlemoyHO-3eMeIbHBIC METAILIBI. XUMHYECKHE CBOKCTBA

46. Bogopon. dusnueckre u XuMUYeCKHe CBOICTRA.

47. Kucnopon. ®usndeckre u XUMHUECKHUEe CBONCTBA.

48 Azot u pochop. Xumuueckue cBoricTBa. BaskHble coenuHenus a3oTa u pochopa B
OMOJIOTMYECKUX CHCTEMax

49. Yraepon. Xumuueckue cBoiictBa. CoelMHEHUs yriepoaa ¢ KUCIOPOIOM

Bomnpochl IJisi NOATOTOBKH K 3a4eTy (2 cemectp)
1. Ilpeamer oprannudeckoit xumuu. Teopus xumudeckoro crpoeHust A. M. byrieposa.
Nszomepus.
2. Crpoenue atoMa yriepoja. Tumsl rubpuansanuu. ['eoMeTpust OpraHMueCKIX MOJIEKYIT.
3. DnexrponHsle 3¢ dexTsl. Hykneodunsl u snextpoduisl. Kucnots! u ocHoBanus bpéucrena u
JIpronca.
4. Knaccugukaius yrieBoJopoioB. AJIKaHbl: HOMEHKIIATypa, CIIOCOOBI MOTyYeHUs], pU3MUECcKue
CBOMCTBA.



5. Xumuueckre CBOMCTBa ajikaHoB. Peaknum paaukanbHoro 3ameineHusi.  [Iporecce
HedTenepepaboTKH: KPEeKUHT, pU(OPMUHT.

6. Ankensl. HomeHknaTypa, XUMHUECKHE CBOMCTBA, CIIOCOOBI OTYUEHUS, Te€OMETpUIecKas
nu3omepusl.

7. Anxunabl. HoMeHKIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI OTYICHHSI.

8. Ankammensl. Kmaccupukanms nueHOBBIX coeamHeHud. Homenkmarypa, XuMudeckue
CBOICTBa, CIOCOOBI OJTyYEHHUS.

9. Apensl. Kpurepunm apomarndHocTd, TmpaBwio Xrokkens. HomeHkiatypa #  cHnocoObl
MIOJIyYEHUS apEHOB.

10.Peakumu  apomarmdeckoro  siekTpodmibHOro  3amemieHus.  [IpaBuia  opueHTanum.
AXTUBHpYIOIINE U JA€3aKTUBUPYIOLINE 3aMECTUTEIH.

11. Criuptsl. Knaccudukanus, HOMEHKIaTypa U CIOCOObI OTY4EHUsI.

12. ®usnueckre 1 XMMUYECKHE CBOMCTBA ciupToB. [IpocThie apupsl.

13. Anmpneruel. HoMeHkaTypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI MOTyICHHSL.

14. Keronsl. HoMeHKkaTypa, XUMHUYECKHUE CBONCTBA, CIIOCOOBI TIOTYUYEHUSI.

15. KapOoHosslie kucioTsl. HomeHknarypa, XumMmudeckue CBOMCTBa, CIOCOObI MOJTyYEHHSL.

16. CriocoObl TOSTy4eHUsT TPOM3BOTHBIX KapOOHOBBIX KHCIIOT: CIIOKHBIX (HPOB, aMHUJIOB,
aHTUJIPUJIOB, FalOreHaHTUAPUAOB. JKupbl, MbLIa.

17. Amunoxkucnotel. Kiaccudukanus, Homenkinarypa. Amdorepaocts AK, ux peakiuu mo
aAMUHO- ¥ KapOOKCHUTPYIIIIaM.

18. benku. Tumsl cTpykTyp Oenka. KauecTBeHHBIE peaknny Ha OelKy.

19. Vraeroapl. Kimaccudukarus, crepeon3oMepHsl.

20. Xumuyeckue cBOMCTBa yriieBo10B. DYHKIMH MOJMCAXapHIOB B )KUBBIX OpraHU3Max.

Bomnpocsl 1Jisi MOATOTOBKH K 3a4eTy (3_cemecTp)
1. KoHCTaHTBI XMMHYECKOTO PaBHOBECHS, BBIPAKEHHbIE 4Yepe3 KOHIICHTPAlMH, aKTUBHOCTU
KOMITOHEHTOB PaBHOBECHOM CHUCTEMBI, CBA3b MEXy HUMHU. 3aBUCUMOCTh KOHCTaHThl XUMHUYECKOTO
paBHOBecHs OT TemIiieparypsl, npunuun Jle [llarense.
2. Kunkume pactBopbl. CrocoObl BBIpaXEHHS COCTaBa pacTBopa (MaccoBasi IOJIs, MOJIpHas
KOHLIEHTpALIMs, MOJISIpHasi KOHLIEHTPALMsI SKBUBAJIEHTA). DKBUBAJICHT, (DAaKTOP SKBUBAJICHTHOCTH.
3. OTKJIOHEHHUS PaCTBOPOB OT UACATHHOCTH, TpuuuHbL. [loHsATHE 006 aKTUBHOCTH, KO3 PHUIIIEHTE
AKTUBHOCTH, MOJIBHOM JIOJIH.
4. DnextpoiuTHueckas auccoumanus. Jluccorumanus crnabblx 3neKkTpoiauToB. KoHcTaHTa
JMICCOLIMAIIMK, CBSI3b CO CTENEHBIO AMccolanuu (3akoH pazdasienus OctBanbia). Juccouunanus
BOJibl. BOJIOpOIHBIN MOKa3aTENb.
5. Pacuer pH pacTBOpOB CUIIbHBIX U CJIa0BIX KHUCIIOT U OCHOBAHUIA.
6. bydepubie pactBopbl, mpuMepsl, pacder pH, oObscHenue OydepHoro neicTBus, OydepHas
eMKOCTh. bydepHbie pacTBOPHI B KUBBIX OPTaHU3MAX.
7. OcHOBHBIE TIOJIOKEHHUSI MPOTOJUTHYECKOW Teopuu bpencrema-Jloypu, compspKeHHBIE Mapbl
KHUCIIOT U OCHOBaHUH, MPUMEHEHHUE K PEaklUsM B BOJHOM PacTBOPE.
8. CtpoeHue KOMIUIEKCHBIX coequHEeHH. KOHCTaHThI yeTONYMBOCTH. XeNaTHbBIE COSAUHEHUSL.
9. OxucauTenpHO-BOCCTAaHOBHUTENbHBIE peakiuu. YpaBHeHue Hepucra. CraHmapTHbli U
dbopmanbHbId MOTeHIHANbl. CBS3b KOHCTAHTHI PAaBHOBECHS CO CTAaHAAPTHBIMH U (POPMAIbHBIMHU
noTeHnuanamu. HarmpasieHrne OKUCIUTETbHO-BOCCTAHOBUTEIHHON PEaKIIHH.
10. Ot60p nmpoO TOMOr€HHOTO M IreTepOreHHOro cocTaBa. CrocoObl MOJY4YeHUs: CpeqHel MpoObl
TBEPJBIX, )KUJIKUX U ra3o00pa3HbIX BemiecTB. OCHOBHBIE CIOCOOBI MepeBoja MpoObl B (GopMmy,
HE0OXO0IUMYIO JUTSl TAHHOTO BHJIa aHAJIN3A.
11. Merponoruyeckue OCHOBBI XHMHUYECKOTO aHanmu3a. CucremMaTH4ecKHe W CiydaiHble
norpemHocTi. OCHOBHBIE XapaKTEPUCTUKH METO 1A aHAIHM3a: TPABUILHOCTh U BOCITPOU3BOIUMOCTD,
KO3 (GUITMEHT YyBCTBUTEILHOCTH, TIPEIE OOHAPYKEHUs, HIDKHSAS U



BEpXHsSl TpaHUIBl ONpeAesieMbIX coziepkanuii. Cratuctudeckass o0paboTKa pe3ysbTaToOB
HU3MEPEHUN.

12. Tutpumerpuueckuii ananu3. KucinotHo-ocHoBHOe TUTpoBaHue. KpuBbie TuTpoBanus. Beibop
UHJMKATOopa.

13. KoMIuIeKCOHOMETPHUYECKOe TUTPOBaHHE. MeTalllIONHIUKATOPHI.

14. OxucnuTeNbHO-BOCCTAHOBUTENBbHOE TUTpoBaHue. [lepmanranaromerpus. Momomerpusi.

15. CymHoCTh MOTEHIIMOMETPUUECKOTO MeTona aHanuza. I[lpuBectu ypaBHeHue Hepucra st
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN Napbl U MOSICHUTH CMBICI BXOJISIIMX B HETO BEJIMYMH.

16. U3mepuTenbHBIE DIEKTPOABI M AIIEKTPOABI CpaBHEHHA. YeM OTIMYArOTCS H3MEpPHTEIbHBIE
AJIEKTPO/IbI OT IEKTPOJIOB CPABHEHUS; IPUBEAUTE IPUMEPBI.

17. CymHocTtb MeTo1a IpsiMON noTeHIMoMeTpun. CrocoObl epexo/ia 0T aHAIMTUYECKOTO CUTHaIa
K KOHIIEHTPALHH.

18. ToTtenumomerpuyeckoe TuTpoBaHue. COCOOBI ONpeeieHNs] KOHEYHOW TOYKM TUTPOBAHMS.
Kakue 31mexTpo/ipl IPUMEHSIOT B KaU€CTBE M3MEPUTENIbHBIX U 3JIEKTPOJIOB CPaBHEHHUS B METOJaX
KHCJIOTHO-OCHOBHOTO U OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI.

19. Kiaccugukanuss HFOHOOOMEHHBIX ATEKTPO10B. CTEKIISTHHBIE JIEKTPO,IBL.

20. Merammuyeckue 3JEKTPOJbI TEpBOro W BTOporo pona. IlpuBemure mpumepsl. Hamummre
YpaBHEHHUS peaklUii, MPOTEKAIOIMINX Ha XJIOPCEpeOPSHOM U cepeOpsTHOM DJIEKTPOIaX U ypaBHEHUS
Hepucra, onuceiBaromnye noTeHIalbl 3TUX AIEKTPOIOB.

21. B3aumojeicTBHE DIEKTPOMArHUTHOTO W3IyYEHHS C BEIIECTBOM B YIbTPa(UOJIETOBOH W
BHIMMOM 00J1acTsAX criekTpa. 3akoH byrepa — JlamGepta — bepa.

22. TlpuyuHBI OTKIOHEHUS OT 3aKoHa byrepa — Jlambepra — bepa.

23. IMpuHnumuansHas cxema (OTOIIEKTpoKoopuMeTpa u  crekrpodoromerpa. OCHOBHBIC
OTJIMYMSL XapaKTEPUCTUK (POTORIEKTPOKOJIOpUMETpAa OT CHeKTpodoToMeTpa B BUIUMOU H
yIbTpadroIeTOBOM 00JACTIX CIIEKTPA.

24. OcHOBHbIE PUEMBI [IEPEX0/1a OT AHATTUTUYECKOTO CUTHAJIA K KOHIEHTPALMU B METOE MPSMOH
cnekrpodoTomMeTpun.

25. OOmias xapakTEepPUCTHKA METO1a CIIEKTPO(HOTOMETPHH.

Kpurepun onennBaHus pe3yjibTaToOB 00y4YeHU s
Kpurepuu oneHuBaHus MO 3a4€Ty:

Onenka 3HaHU M0 AUCHHUITIMHE «XUMHUS» Ha 3a4eTe npemnoaraer nuddepeHmpoBaHHbIil
MOAXOJ K CTYOEHTY, Yy4YeT €ero WHAMBHIyaJIbHBIX CIHOCOOHOCTEH, CTeNneHb YCBOCHHUS U
CUCTeMAaTH3allK 3HaHUN y4eOHOro Kypca, yMEHUs JieNaTh JI0Ka3aTelbHble BEIBOABI U 00001IeHuS,
(dbopMupoBaHus 0OLIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMIIETEHTHOCTEH.

OneHuBaeTcs He TOJBKO IITyOMHAa MOHMMAaHUS OCHOBHBIX MPOOJieM y4eOHOM TUCIUILTUHBL,
HO M TOCENIaeMOCTh JICKIUN M CEeMHUHAPCKUX 3aHATHH, aKTUBHOCTh Ha CEMUHAPCKHUX 3aHATHUSX,
COJIEPKaTEIbHOCTh YCTHBIX OTBETOB M CIICIAHHBIX MTPE3CHTALIMIA.

«3aumeno» (npoosunymolii ypoeens) - OLICHUBAIOTCA OTBETHI, COACPKAHHE KOTOPHIX OCHOBAHO
Ha TJIyOOKOM BCECTOPOHHEM 3HAHUU IPEIMETa, OCHOBHOW M [OTOJHHUTEIHHOW IHUTEepaTyphl,
U3JI0KEHO JIOTUYHO, apryMEHTUPOBAHO U B MOJHOM oObeMe. OCHOBHBIE MOHSTHUS, BBIBOJBI U
0000meHnsT cPopMynHpoBaHbl yOeAUTENbHO H JoKa3zaTenbHO. CTYIEHT yMeeT MpaBUIbHO
OOBSACHATH MaTepUa, WILTIOCTPUPYS €ro MPUMEpPaMu

«3aumeno» (nosvluennblii ypoeens) - ONCHUBAIOTCS OTBETHI, OCHOBAHHBIE HA TBEPJOM 3HAHUH
MpeIMeTa, OCHOBHOM JIUTEPaTyphl, C HE3HAYUTEIbHBIMU MPOOETaMi B 3HAHUAX JOIMOJHUTEIBHON
nuTepaTypbl. BO3MOXHBI HENOCTaTKM B CHCTEMaTH3alldd WIHM B OOOOIIEHHH MarepHana,
HETOYHOCTHU B BbIBOJaxX. CTY/AIEHT TBEP/IO 3HAET OCHOBHBIE KATETOPUH YU€OHOU NTUCITUTUIMHEIL.
«3aumeno» (nopozoewtii yposeHs) - ONICHUBAIOTCSI OTBETHI, KOTOPBIE 0a3UPYIOTCS HA 3HAHUH OCHOB
mpeaMeTa, HO MMEIOTCS 3HAUMTENbHbIE MpoOeibl B YCBOCHHHM MaTepHala, 3aTpyJHEHUS B



€ro M3JI0)KEHUH M CUCTEeMAaTU3alliH, BEIBOJIBI C1a00 apryMEHTUPOBAHBI, B COJICPKAHUU JOMYIIECHBI
TEOPETUIECCKHE OMIHOKH.
«He 3aumenoy - O1IeHUBAIOTCS OTBETHI, B KOTOPHIX OOHAPY)KEHO HE3HAHHE OCHOBHBIX MPOOJIEM U
KaTeropuil mpeaMeTa corjJacHo ydeOHON IPOrpaMMBl, COJIEPKaHNE OCHOBHOTO MaTepHalla He
YCBOEHO, 000011IeHHii 1 BBIBOJIOB HET. CTyIEHT HE MOXET WJIM OTKA3bIBAE€TCSl OTBEYATh HA BOIIPOC
OrneHOYHBIE CPEICTBA ISl MHBAJIUIOB U JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
BBIOMPAIOTCS C YUETOM MX WHAWBHYAIbHBIX ICHXO(U3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH WHBAIMJAM H JIUIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS
MIPEIOCTABIISIETCS JOMIOJHUTENBHOE BPEMsI JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IPU TIPOBEJCHHUU TIPOLEAYPHI OLIEHUBAHHUS PE3yJAbTAaTOB OOYUEHHs] WHBAIHUIOB M JIUI[ C
OTPaHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBbS NPEIYCMATPHUBACTCS HCIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X MHAWBUAYATLHBIMUA 0COOSHHOCTIMH,

— TIpY HEOOXOAMMOCTH ISl 0OYUAIOIINXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBST
WHBAJINJIOB TIPOIIEypa OIICHUBAHUS PE3YJIbTATOB OOYyUYSHHS MO JUCHIUIUIMHE MOKET IMPOBOJIUTHCS
B HECKOJIBKO JTaIoB.

[Iponiemypa oneHUBaHUS PE3yIbTaTOB OOYYECHHS WHBAIMIOB W JIMI C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMU 37I0POBbsSI [0 JUCHUIUIMHE (MOAYJIO) TWPEIyCMaTpUBAeT IpPEAOCTaBICHUE
uHbopManmid B (QopMax, amanTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbS W BOCIPHSITHS
uHbopMaImu:

JUJ1st TUT] ¢ HApYIISHUSIMH 3PEHMS:

— B Ie4aTHOM opMe yBEIUUEHHBIM HIPU(TOM,

— B (popMe 3NIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapylmeHusIMM CITyXa:

— B IeyaTHou popme,

— B (hopMe AIIEKTPOHHOT O IOKYMEHTA.

JUist 1L ¢ HapyHIIeHUsAMHU OIIOPHO-/IBUTaTeIbHOTO amapara:

— B IeyaTHou popme,

— B (hopMe AIIEKTPOHHOT O IOKYMEHTA.

JlaHHBIH NIepedyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHT€HTa
00yJaroImxcsl.

5. [lepedeHb y4eOHOH JuTEPaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTH A
5.1. YueOHasi iuTepaTypa
1. OOmas xumus : yaeOHuk s By30B / H. JI. I'muaka ; monx penakmueit B. A.
[TonikoBa, A. B. babkoBa. — 20-e u3n., mepepad. u mon. — Mocksa : M3parensctBo HOpaiit, 2025. --
717 c. — (Boicmee obpazoBanne). — ISBN 978-5-534-19092-2. — TekcT : 37E€KTpOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/569090
2.Eropos, B. B. O6mas xumus : yueOuuk s By3oB / B. B. EropoB. — 2-e u3j., crep. —
Cankrt-IlerepOypr : Jlanp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekcr :
3JIEKTPOHHBIN
[/ JTans : anexTponHo-6ubanoTeunas cucrema. — URL.: https://e.lanbook.com/book/153684
3. biunos, JI. H. C6opHuk 3anau u ynpaxxHenuii o oouieit xumuu / JI. H. baunos, U. JI.
Ileppunosa, T. B. CokosoBa. — 2-e u3zf., crep. — Cankr-IlerepOypr : Jlans, 2023. — 204 c. —
ISBN 978-5-507-45991-9. — Tekct : anekTpoHHbIi // JIaHb : 31eKTPOHHO-OUOIHOTeUHAS
cuctema. — URL.: https://e.lanbook.com/book/292946
4. Axwmertos, H. C. JlaGopaTopHble U ceMUHApCKUe 3aHTHs 10 O0IIel 1
Heopranuueckoixumud : yueonoe nocodbue / H. C. Axmeros, M. K. Asuzosa, JI. U. bagsiruna.
— 6-e u3x., cTep.
— Cankr-IlerepOypr : Jlanp, 2022. — 368 c. — ISBN 978-5-8114-1716-2. — TeKcT : 21€KTPOHHBIN
I/ Jlanb : anekrpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/211658
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5. Ananmutnyeckas xumus: yaueOHuk / H. 1. Mosuas, P. I'. PomanoBa, T. C. I'opOyHoBa [u
ap.]. — MockBa: UHOPA-M, 2025. — 394 c. — (Bsicmiee oopazoBanue). — DOI
10.12737/12562. - ISBN 978-5-16-019473-8. - Tekcr: anekrponHsIii. - URL:
https://znanium.ru/catalog/product/2168772
6. Buacosa, E.I'. AHanuTH4ecKast XUMHS: XMMUYECKHE METO/Ibl aHau3a [ DJIEKTPOHHBIN pecypc]:
yueOnuk / E.I'. Bnacosa, A.®. XKykos, U1.®. Konocosa, K.A. Komaposa; nox pen. [lerpyxuna
0.M., Ky3nenosoii JI.b. — Dnexrpon.gan. — Mocksa: M3narenscTBo «JlabopaTopus 3HaHuUi»,

2017. —467c. — Pexxum noctyna: https://e.lanbook.com/book/97407
7. Yynpemauna, [[.A. AHanuTHdeckas xumus: yaeonoe nocodue / 1. A. Uynpsiauna, JI. U.
[Tunb; MuHKCTEpPCTBO HAyKU U BbIcIIero oopa3zoBanus Poccuiickoit denepannn, Kydanckuit
rOCyJapCTBEHHBIN YHUBEPCUTET. - 2-€ U3/., UCIp. u Jo11. - Kpacroxap: Kybanckuit
rocyJIapCTBeHHBIN yHUBepcuTeT, 2023. - 122 c.
8. [Ia6apos, 1O. C. Opranudeckas xumus / [1labapos, FO. C. Opranuueckass XuMusi © yueOHHK
[ 1O. C. 1lIabapoB. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 848 c¢. — ISBN 978- 5-
8114-1069-9. — Texkct : snmekTpoHHbIH // JlaHb : 3MeKTpoHHO-OMOMMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/167911
9. Tpasensp, B. ®. Oprannueckas xumus : yaeOHoe nocodue / B. ®. TpaBeHb. — 7-e usg. —
Mockga : Jlabopatopus 3nanuii, 2020 — Tom 1 — 2020. — 401 ¢. — ISBN 978-5-00101-746-
2.
— Tekcer : onekrponnwii /[ JlaHp : anekTpoHHO-OMOMMoTewHas cucrema. — URL:
https://e.lanbook.com/book/151522
10. TpaBens, B. @. 3agaun 1o opranudeckoi Xxumuu : yaeoHoe nocodue / B. @. Tpasens, A. 1O.
Cyxopykos, H. A. Tloxxapckas. — 2-e u3a. — Mocksa : Jlaboparopus 3nanmit, 2020. — 267 c.

ISBN 978-5-00101-895-7. — Tekcr : anekrponHbIii // JIaHb : 371€KTpOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151499
11. I'pann6epr, U. U. Opranndeckas xumus. [Ipaktuueckue paboThl 1 CEMUHAPCKUE 3aHATHUSA
yuebnoe nmocooue / M. U. I'pannbepr, H. JI. Ham. — 7-e u3n., ctep. — Cankr-IlerepOypr :
Jlanp, 2022. — 360 c. — ISBN 978-5-8114-3902-7. — Tekcr : anexTpoHHbIH // JlaHb :
aNIeKTpOHHO-O0Mbmmoreunas cucrema. — URL.: https://e.lanbook.com/book/206726

5.2. Ilepuoanyeckas JuTeparypa

1. Ycenexu XuMuM - pOCCUMCKUN HaYUHBIN KypHaJI, MyOJIMKYIOIIUH 0030PHBIC CTAThHU TI0
aKTyaJIbHBIM MPOOJIeMaM XUMHUHU U CMEXHBIX HAYK.

2. XypHan opraHU4ecKON XUMHUH - POCCUUCKUI HAYUHBIM KypHaJ, MyOJUKYIOIINN CTaThU
M0 TEOPETHYECKUM IMpOoOJIeMaM OPraHM4ecKOW XHMHH, MEXaHHU3MaM peaklui OpraHHYeCKUxX
COEIMHEHUH, COOTHOIICHUAM MEXAY (PU3MUECKUMU CBOMCTBAMH, PEAKIIMOHHOW CIIOCOOHOCTHIO U
CTpOEHHUEM, TI0 HOBBIM PEAKIIMSIM U METOAaM MOJTyYEHHUS] OPraHudeCKUX COSMHEHHIA, TI0 OCHOBHBIM
npoOieMaM pa3BUTHUS BXXKHEHIINX HAIIPaBICHUNA OPraHMYECKOTO CHHTE3A.

3. XKypnan oOmel XUMHH — OJAMH W3 KPYMHEHMIIUX POCCHUICKUX HAYUHBIX >KYypHAJIOB,
OTpa)KarOIIUX OCHOBHBIC HAIPABIICHUS PA3BUTHUSI XUMUU, IMyOIUKYIOMIUI pabOThl, MOCBAIEHHBIC
aKTyallbHBIM OOIIMM BOMIpPOCaM XUMHUHU M MpoOiieMaM, BO3HUKAIOIIMM Ha CTHIKE Pa3IMYHBIX
pa3aenoB XUMUH, a TAKXKE Ha TPaHUIIAX XMMUU U CMEXKHBIX C HEW Hayk (MeTayuioOpraHHuecKue
COCIMHEHMS, DJIEMEHTOOPraHWYECKass XUMUs, OpPraHWYECKUE W HEOPraHW4YeCKHe KOMIIJIEKCHI,
MEXaHOXUMHSI, HAHOXUMUS U T. 11.).

5.3. HHTepHeT-pecypchl, B TOM 4Kcie COBpeMeHHbIe MpodeccHoHAIbHbIE 0a3bl

OJAHHBIX U I/IH(l)OpMa].[I/IOHHbIe Cl'[paBO'—IHbIe CUCTEMBI

J1eKTPOHHO-0ubImoTeuHbie cuctembl (IBC):
DBC «IOPAUTY https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJTAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com
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I[Ipodeccuonaiibubie 6a3b1 JTAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanet uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snekrponnas oudnanorexka (HIB) http://www.elibrary.ru/

IlonHOTEKCTOBEIE APXHWBbI BEAYIIUX 3alla/IHbIX HAYYHBIX JXYPHAJIOB Ha Poccuiickoi
HnaT(bopMe HayuHbIX )kypHasioB HOUKOH http://archive.neicon.ru

7. HamuonanpHas  3MeKTpOHHAss ~ OMONMMOTEKa  (IOCTYym K DIEKTPOHHOH — OMOIHMOTEeKe
mucceptaiuii Poccuiickoit rocynapcteennoit oubmorexu (PI'B) https://rusneb.ru/

8.  Ilpesunenrtckas 6udaroreka uM. b.H. Enpriuaa https://www.prlib.ru/

9.  DnekrponHas kosutekius Oxchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.  Springer Journals https://link.springer.com/

11.  Nature Journals https://www.nature.com/siteindex/index.html

12.  Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

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

17.  "Jlexropuym TB" http://www.lektorium.tv/

18. YumBepcuterckas nHpopmarmonHas cucrema POCCHS http://uisrussia.msu.ru

o~ wN =

HNudopmanmoHHble CIPABOYHbIE CUCTEMbI:
1. Koncynberant [mtoc - cipaBo4Hast mpaBoBas cUCTeMa (JOCTYII 0 JIOKAJILHOM CETH ¢
KOMIBIOTEPOB OMOITMOTEKN)
Pecypchbl ¢cBOOOAHOTO A0CTYyHA:
AMepuKaHCKas maTeHTHas 6a3a JaHHbIx http://www.uspto.gov/patft/
[TosHbIe TEKCTHI KaHAACKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MUHHCTEPCTBO HAYKH M BBICIIET0 00pazoBaHusi Poccuiickoit Denepanuu
https [lwww.minobrnauki.gov.ru/;
5. ®epepanbHbiil mopran "Poccuiickoe oopazoanue" http://www.edu.ru/;
6. Hudopmanmonnas cucrema "EnuHoe OKHO TocTyma K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
7. Enunas xoJutekuus mudpoBsIx oOpazoBateabHbIX pecypcoB http://school-collection.edu.ru/ .
8. denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB (http://fcior.edu.ru/);
9. Ilpoext 'ocynapcTBEeHHOro HHCTUTYTA pyccKoro si3bika MMeHu A.C. Ilymkuna "Ob6pa3oBaHue
Ha pycckoM" https://pushkininstitute.ru/;
10. CmpaBouHo-uH(popMannoHHbIi noprtan "Pycckuii s3u1k" hitp://gramota.ru/;
11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX croBapei http://www.glossary.ru/;
12. Cnosapu u sHimkiioneauu http://dic.academic.ru/;
13. OOpa3oBarenbHbIii Hoptan "Yyeda" http://www.ucheba.com/;
14. 3axonompoekt "O6 obpa3oBanun B Poccuiickoit @enepanun". Bonpockr u otBets http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Hownd e

CoOcTBeHHBIC JJICEKTPOHHBIC O0pa3oBaTeJbHble W HMH(pOpPMaLMOHHBIE pecypchbl
KyoI'y:
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1. CpenamoayabHOTO AMHAMHUYECKOTo 00yuenus hitp://moodle.kubsu.ru

2. ba3za y4eOHBIX IUTaHOB, Y4€OHO-METOAMYECKHX KOMILJIEKCOB, IyOIHKAUi U KOH(pEepEeHIUN
http://mschool.kubsu.ru/

3. bubnmoreka MHGOPMAITMOHHBIX pecypcoB Kadenpbl HHPOPMALMOHHBIX 00pa30BaTEIbHBIX
texHonoru# http://mschool.kubsu.ru;

4. DnexktpoHHbIH apxuB nokymentoB Kyol'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapbl HPOPMAIMOHHBIX CUCTEM U TEXHOJIOTUHB
obopazoBanmn  KyoI'Y wm  HayuHo-meroamdeckoro kypHama "LIKOJIbHBIE TOAbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKa3anus JJisi 00y4alouXcsl 10 0CBOCHHIO T CHUIIUHBI (MOTYJIs1)

YcenenHoe n3ydeHrne AMCUUIIINHBL « TOHKUN OpraHn4ecKuil CUHTE3» TpeOyeT OT CTYAEHTOB
PETYISIpHOTO TMOCELIEHUsI JEeKIUH, a TakXke aKTUBHOM padOThl Ha MPAKTUYECKUX 3aHATHUSX,
BBINIOJIHEHUSI TECTOBBIX MPOBEPOYHBIX PaOOT, BBHIMNOJHEHUS M 3alIUThl J1a0OpAaTOPHBIX padoT,
03HAaKOMJIEHHsI C OCHOBHOM M JTONIOJIHUTEIBHON PEKOMEHIYEMOM JINTEpaTypOil.

IIpy MOArOTOBKE K JIEKIIMOHHOMY 3aHIATHUIO CTYJCHTAM PEKOMEHJIYETCSL:

1) mpocMOTpeTh 3amucH MpPeAbIIYyIIeH JICKIIMH U BOCCTAHOBHUTD B MAMSITH paHee
M3Y4YEHHBIN MaTepHa;

2) Geryio MPOCMOTPETh MaTepUall MPEACTOSIICH JIEKIINH, C IS0 JYUIIEro YCBOCHHSI
HOBOT'O MaTepuania;

3) caMOCTOsATEIbHO MPOpPadoTaTh OTHACIbHBIC (PArMEHTHI TEMbI MPOLLION JICKIHU, €CITU
3TO HEOOXOINMO.

[Ipy KOHCIIEKTHMPOBAHMM JIEKIIMOHHOTO MaTepHala CTYACHTAM HYXHO CTPEMMTBCS KPaTKo,
CXEMAaTU4HO, IOCIENI0BATEIbHO M JIOTUYHO (UKCHUPOBATh OCHOBHBIE IIOJIOKEHUS, BBIBOBI,
00001meHuss U GOPMYJIUPOBKH, HE MBITAsCh 3alucaTh BECh IMPENOJAaBAacMblii MaTepHaa CIOBO B
CJIOBO.

IIpu noAroroBke K 1a00paTOPHOMY 3aHIATHUIO PEKOMEHIYETCS:

1) 03HAKOMHTBCS C TEMOW M IIJTAHOM 3aHSTHUS, YTOOBI BBISICHUTH KPYI' BOIIPOCOB, KOTOPBIC
OyIyT 0OCY)KIAThCS HA 3aHATHUU;

2) mopaboTaTh C KOHCIIEKTOM JICKIMHM II0 TEME 3aHATHs, a TaKKe O3HAKOMHUTHCS C
pEKOMEHyeMOl JmMTeparypod u (MIpH HEOOXOAMMOCTH) JOMOJHUTEIBHBIMU HCTOYHUKAMHU
uHGOpMaLUU B BUJIe IEPUOJUUECKUX M3AaHui 1 IHTepHeT-pecypcoB.

[Ipy BBINOJHEHUHU MPAKTUYECKON PabOThI CTYAEHTAM HEOOXOIMMO OTMEUaTh T€ BOIPOCHI U
pasfeiibl, KOTOPbIE BBI3BIBAIOT Yy HHUX 3aTPYAHCHMs. C LEJIBIO MOCICAYIOIIEH KOHCYIbTALMU Yy
npenojaaBatens. Kaxaplii CTyIeHT JOJKEH CTPEeMHUTbCS AaKTHBHO paboTaTh Ha HMPAKTUYECKUX
3aHATHUSAX U YCIIECLIHO BBINOJIHATH TECTOBbIE IPOBEPOUHBIE PAOOTHI.

CamocrostenbHas paboTa Hapsiy ¢ ayIUTOPHON NPEACTABIsAEeT OAHY U3 BaXHEUIINX (HOopM
yuebHoro mnpouecca. CamocrosArenbHas paboTa — 3TO IUIaHUpyeMas paboTa CTYIEHTOB,
BBIMOJIHAEMAs. 110 33JaHHUI0O M IPU METOJAWYECKOM PYKOBOJCTBE IIpernojaBaTelisi, HO 0e3 ero
HENocpeCTBEHHOro yyactusi. CaMocTosATeNbHas paboTa MpeiHa3HaueHa He TOJIbKO ISl OBJIAJICHUS
IPEJCTAaBICHHON JUCHMIUIMHOM, HO U A1 (GOPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIE, B y4eOHOH,
Hay4YHOH, Npo(ecCHOHATBHOM e TeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ce0sl OTBETCTBEHHOCTb,
CaMOCTOSITEJILHO peliaTh BO3HUKAIOIINE MPOOIEMbl, HAXOIUTh MPaBUJIbHBIE PEIICHUS U T.JI.

CamocrosTenbHas paboTa BKJIIOYAET: M3y4eHHE OCHOBHOM U JIOTIOJIHUTEJIbHOU
JUTEpaTypsl, MPOpadOTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepHuaia, MOATOTOBKY K MPaKTHYECKUM
3aHATHUSAM, MOATOTOBKY AOKJIAJOB-NIPE3CHTALMI, MOJArOTOBKA K TECTHUPOBAaHUID U K TEKYLIEMY
KOHTPOJIIO.

B ocBoeHMM IUCHMIUIMHBI WHBAJIMJaMU U JIMLIAMH C OTPAHUYEHHBIMU BO3MOKHOCTAMH
3I0pOBbsl  OOJIBIIOE 3HAUEHHE HWMEEeT WHAMBHUIyallbHas y4yeOHas paboTa (KOHCYIbTallUM) —
JIOTIOJTHUTEIHHOE Pa3bsiICHEHNE YUeOHOTO MaTepHana.
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NupuBunyanbHbie

KOHCYJIbTallUK 110

NpeAMETY  SBISIOTCS

BAXHBIM  (DaKTOpOM,

CHOCO6CTByIOH_II/IM HHIUBUAYAJIU3allun 06yquM51 U YCTAHOBJICHHUIO BOCIHMTATCIIBHOTO KOHTAKTa
MCXKIAY MNOperoAaBaTciicM U O6y‘-IaIOH_II/IMC$I HHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMHA

BO3MOKHOCTSAMMU 3J0POBbBAL.

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue Nno JUCHUIINHE (MOIYJII0)

HanmenoBanue crienaibHBIX
TIOMEILEHUI

OCHAILIEHHOCTH CIIEIHaTBHBIX
TOMEIIEHUH

[epeyeHb JUIIEH3UOHHOTO
MPOTrPaMMHOT0 00CCIICYCHUS

VYueOHbIE ayIUTOpHH JUTSt
MPOBENICHUS 3aHSITUI JICKIIMOHHOTO
Trmna tuna aym. 322, kopir. C (yauma
CraBpomnonbckas, 149):

Mebenb: yueOHas MeOeb
TexHuveckue cpecTBa O0yUCHUS:
9KpaH, MPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VueOHble ayJAUTOPHUU TUIS
MPOBEAEHHS Ta00pATOPHBIX 3AHSITHIA,
TEKYIIETO KOHTPOJIS u
MPOMEKYTOYHON aTTeCTAlUK ayil.
430,u 439, xkopm. C (ynuma
CraBpononbckas, 149):

Mebenb: yaeOHas MeOeIh

VYueOHbIe XUMHYECKHE T1abopaTopu,
OCHAIIICHHbIE KOMIUIEKTHBIM
71a00paTOpPHBIM 000PYAOBaHUEM,
71a00paTOPHOM MOCYNON 1 Habopamu
PEaKTHBOB:

VYueGHbIe ayJUTOPUH ISl KYPCOBOTO
MIPOEKTUPOBAHUA (BBIIONTHEHMSA
KYPCOBBIX pador)

KypcoBas pabota He npegycMOoTpeHa
y4eOHBIM IIJIAaHOM

Hns

CaMOCTOSITEIbHOU

paboTel  OOydarommxcs

MPEAYCMOTPEHBI

TTOMEIICHMUS,

YKOMIIJICKTOBAHHBIC CHeHI/IaJIHSPIpOBaHHOﬁ Me6em,}0, OCHAIIICHHBIC KOMHLIOTepHOfI TEXHHUKOU C
BO3MOJKHOCTBIO TOJKIIOUEHUST K ceTn «MHTepHeT» M obecneueHHeM J0CTyNa B AIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue momMenieHun
JUISI CAMOCTOSITEIbHOM
paboThl 00yJaroIMXCst

OCHAILIEHHOCTH MOMEIEHUH TSI CAMOCTOSITEILHON

paboTel o0yuaromuxcs

[lepeueHs JIMLIEH3MOHHOTO
MPOrpaMMHOTO
obecneyeHus

TTomemenue s | Mebenb: yaeOHas MeOeib

CaMOCTOSITEIILHOM pa6otsl | Kommekr CIEIMATN3UPOBAHHOM Mebemn:

oOyuarommxcs  (YUTAIbHBIA | KOMIIBIOTEPHBIE CTONIBI

3a1 HayuaHoit 6u0nuoTex) Ob6opynoBaHue: KOMITBIOTEpHas TeXHUKA c
MOAKITIOYEHUEM K UH(POPMALOHHO-

KOMMYHHMKallMOHHOH ceTu «HTepHET» U JOCTYIIOM B

ANEKTPOHHYI0  MH(OPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny oOpa3oBaTeIbHOW OpraHu3aLiM, BeO-KaMephl,
KOMMYHHKAIIHOHHOE obopynoBaHue,
obecrieynBaoIiee  JOCTYI K CeTH  WHTEPHET
(mpoBogHOE COEIMHEHNE 154 GecripoBoHOE
coequHenue o Texuomorud Wi-Fi)

Tlomemenue s | MebGenb: yaeOHas MeOenb

CaMOCTOSITENEHON paboter | Kommiekr CIEIHATN3UPOBAaHHOM Mebenu:

obygaromuxcs ayn.431 xopn. | KOMIBIOTEPHBIE CTOJBI

C (ymuma CraBpomonbcKas, ObopynoBanwue: KOMITBIOTEpHAs TEXHUKA c

149) THOIKITFOYEHUEM K WHPOPMAaLOHHO-

KOMMYHUKaIlMOHHOH ceTH «HTepHeT» H JOCTYNOM B
ANEKTPOHHYI0  HWH(POPMAIMOHHO-00Pa30BaATENHHYIO
cpemy oOpa3zoBaTeIbHON OpTraHU3aINH, BeO-KaMephl,
KOMMYHHKAIIHOHHOE obopynoBaHue,
obecrieynBaroliee  JOCTYI K  CETH  WHTEPHET
(mpoBomHOE COEINHEHNE 154 OecripoBoHOE
coenunenne mo TexHomornu Wi-Fi)
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