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1 Hesn u 3axa4y N3y4YeHUs] T CHUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIMHBI

CdhopmupoBaTh ILETOCTHOCTh BOCHPHUATUS XHMHHU, II0Ka3aTh €€ TECHYIO CBS3b C
KHU3HEIEATEIIbHOCThI0 OMOJIOIMYECKUX CHCTEM, PACKPbITh XUMHUYECKHE U (U3UKO-XMMHUYECKHE
aCIIeKTHI MPEBpAIICHUI MOJIEKyla — KJeTKa — Onoyoruueckasl cucremMa. BaxHbIM U1t OHOJIOTOB
ABJsieTCd OOydeHHe IPaMOTHOMY BOCHPHATHIO XUMHUYECKUX SIBJIEHHM B MHMpE, B TOM 4HUCIIE B
OMoNOTNYeCKUX OO0BEKTaxX, MOITOMY OCHOBHOE BHHMAaHHE YIEJIEHO OTOOpY CaMbIX OOIIUX WU
IPUHIUIHAIBHO BaXKHBIX 3aKOHOMEPHOCTEH B MPOTEKAHUU MIPOLECCOB B XUMUYECKUX CUCTEMAX,
B YCTAHOBJIEHUHU CBSA3€Hl MEXKIy COCTaBOM, CTPOCHUEM U CBOMCTBAMMU BELIECTB.

1.2 3agaun AUCHUILIHMHBI

CdopMupoBaTh y CTYJICHTOB:

e 3HAHHE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEHIIPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

e aHAJIU3UPOBATH U KJIACCU(UIIMPOBATh XUMHYECKUAE CHCTEMBIU MPOTEKAMOLINE B HUX PEaKIIHH;
e yMEHHE NpE/ACKa3bIBaTh CBOMCTBA BEIIECTB HAa OCHOBE 3HAHHS WX CTPOCHHSI M MPHUHIIUIIOB
XHUMHUYECKUX MIPEBPAIICHHUI;

e [pe/ACTaBICHHE O Haubojee IIaBHBIX JOCTH)KECHHSAX W MPOOJIeMaxX COBPEMEHHOW XUMHH, €€
NPAKTHYECKUX BO3MOXKHOCTSIX;

e HABBIKH IKCIICPUMEHTAIBHOI paboThl B J1aboparopuy;

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuumiamna «XuMHs» OTHOCHUTCS K oOs3aTenbHON uacth bioka 1 "J{MCIUILIAHBI
(Momynu)" ydyeOHOro miaHa no HampasieHuto noaroroBku — 06.03.01 buosorus (6akanaBpuar)
OasupyeTcs Ha IIKOJbHBIX 3HAHUSAX Kypca XMMHH, (PU3UKHU (Ta30BbIE 3aKOHBI, CTPOEHUE aTOMa U
ap.) -

JlanHas JUCUMIUIMHA SIBJISETCS TMPEIIISCTBYIOMEH JUIsl JAUCIHHUIUIMHBL  «OKOJIOTH»,
«bruoxumusi ¢ OCHOBaMH MOJIEKYJISIpHOUM Orosioruny», «OCHOBBI COBPEMEHHOTO €CTECTBO3ZHAHUS) U
Ap.

B cooTtBercTBUM ¢ pabouynM y4uyeOHBIM IJIaHOM AMCHUHUIUIMHA M3ydaeTcs Ha 1 kypce mo
0ouHOI popme 0Oydenus. Bux mpomMexyTouHOM aTTecTaliu: 3a4er.

1.4 IlepeyeHb NUIAaHHPYEMBIX Ppe3yJbTATOB O0y4YeHHUs] MO JAUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00Pa30BaTeJIbLHOM IPOrPaMMBbI

N3yuenne nanHo¥ y4eOHON MUCHUILIMHBI HAITPaBiIeHO Ha (POPMHUPOBAHKE Y 00yUAIOIIHUXCS
CIIEYIOIINX KOMIIETCHIINN

Ko 1 HaumMeHnoBanue
WHIMKATOpa™ TOCTHKEHUS Pe3ynbrarel 00y4eHus MO AUCHIUTIINHE
KOMIIETEHIIUUA

OIIK-6. CiocobeH ucnoip30BaTh B Mpo(heCcCHOHATBHON e TeIbHOCTH OCHOBHBIE 3aKOHBI (DU3HKH,
XUMHH, HayK O 3emje W OHWOJOTHH, TPUMEHSATH METOJbl MaTEeMaTHYeCKOro aHalin3a |
MOJICTTUPOBAHUS, TEOPETUYECKUX U DKCIEPHUMEHTAIBHBIX HCCIEIOBAHHMA, MPHOOpETaTh HOBBIC
MaTeMaTUYeCKHEe W €CTECTBEHHOHAYYHbIE 3HAHUS, UCIIOJIB3Ysl COBPEMEHHBIE 00pa3oBaTeIbHbIC U
nH(OPMAIIMOHHBIE TEXHOJIOTUU;

NOIIK-6.1. Umeer nipeacTaBieHus | 3Ha€T  OCHOBHBIE MOHSATUS W 3aKOHBI o01IeH,
00 COBPEMEHHBIX HANPABJICHUAX | HEOPraHUYECKOH, OPraHMYECKOH XHMHUH, 3aKOHOMEPHOCTH
QM3UKH, XUMHK U HAayK o 3emie, | MPOTCKaHMs XAUMHAYECKUX MIPOIIECCOB, METOJIBI
AKTyaJIbHBIX npoGiiemax | KAUECTBEHHOTO M KOIMYECTBEHHOTO aHAIN3a, duznueckue
METOIBI UCCIIETOBAHNA,




Kox u HaumenoBanue
WHJIMKATOpa™ TOCTUKEHUS

Pe3y.HbTaTBI 06yquH;1 IO AUCHUIIIIUHE

KOMIIETCHIINH

OMOJIOrNYECKUX HayK U | YMeeT npoBOAUTH PacyeThl 10 OCHOBHBIM 3aKOHAM XHMHUHU,

HEPCIEKTUBAX IIOJIB30BATbCA ~ XMMHMYECKOM  CHUMBOJIMKOM;  IPUMEHSTH

METHCIIMTITHHAPHBIX 3HaHUS (YHJAaMEHTAIBHBIX Pa3leioB XMMUU JJIsl ONUCAHUS

HCCIIe[OBAHMIA SABJICHUM,  IPOUCXOASIIMX B JKUBOM  KIETKE, B
OMOJIOTUYECKUX CHUCTEMaX, IPUMEHSTDH MOJTy4YeHHbIC 3HAHUS
110 XMMHUU JJIs1 pelieHusi Npo(ecCHOHANIbHBIX 3a/1a4;
Brnaneer cmocoOHOCTBIO BHEIPSTH JTOCTHIKEHUS XUMUU TPU
peleHny MpoecCUOHAIBHBIX 3a/1a4

NOIIK-6.2. Ucnonp3yer B | 3HAaeT OCHOBBI XMMHYECKOIO 3KCIEPUMEHTA, CTaHIapTHBIE

npoeCCHOHATIBHON AEATENbHOCTH | METOAMKM XMUMHUYECKMX MCCIEJOBAHUN, CHUHTETHYECKHE U

HaBbIKU IPOBEJCHUS | aHAIMTUYECKUE METO/IbI [TOJIYYEHHUSI M aHAIM3a XUMUYECKUX

1a00paTOPHBIX UCCJIEIOBAHMM, | BELIECTB U PEaKLUN;

COBPEMEHHBLIE  METOJALI  XHMHH, | YMeeT 0€30IacHO MOJIb30BaThCsl XUMHUUECKUMH PEaKTHUBaAMU

¢bu3uky, MaTEMaTHYECKOIO | U XUMHYECKUM 000opyZ0BaHuEM; IIPOBOJIUTH

MOJIETTUPOBAHUS U | DKCIIEPUMEHTAJIbHbIE HUCCIECIOBaHUS M  aHAJIU3UPOBAThH

MaTEMaTUYECKOM CTaTHCTUKHU, a | Pe3yJIbTaThl

TaKKe COBpPEMCHHBIC | Brameer HaBbIKaMu pabOTHI B XUMHUYECKOH J1abOpaTopuu U

00pa3oBaTeNbHbIE U | TEXHOJOTMYECKUX YCIOBUAX, C XMMUUECKUMHU PEAKTUBAMU U

MH(}OPMaLMOHHbIE TEXHOJIOTUU. XUMHUYECKUM 000pYJJOBaHHEM

NOIIK-6.3. JleMoHCTpHpyeT | 3HaeT HOPMBI TEXHHKH OE30MaCHOCTH, METOJIOJIOTHIO

BJIaICHUC MCTOAAMH | XUMHH, (1)14314%01(1/16 U XUMHMYECKHE CBOMCTBA BEIIECTB,

CTaTHCTHYCCKOTO OLCHHUBAHHS H | BO3MOMKHBIC PUCKH

IIPOBEPKU TUIIOTE3,

MIPOTHO3UPOBAHUS TIEPCIIEKTUB U
COLUAIbHBIX IIOCIENCTBUU CBOEU
npodhecCuOHANBHOM NeSTeNbHOCTH.

YMmeer OpOrHO3UPOBATH MEPCIEKTUBBI W COLUAIIbHBIE
MOCTIEJCTBUSL MCIIOJIB30BaHUS JOCTHUKEHHI COBPEMEHHOMU
XHUMUHU

Brnaneer cmocoOHOCTbIO NMPUHUMATH TI'PAMOTHBIE, HAYYHO
000CHOBaHHBIE TPOPECCUOHATIBHBIE PEILICHHS

PesynpraThl 00yueHUs MO AUCUUIUIMHE JOCTUTAlOTCd B PAMKax OCYIIECTBIECHHUS BCeX
BUJIOB KOHTaKTHOW M CaMOCTOSITEIbHOM paboThl 00y4YaroluXcsi B COOTBETCTBUU C YTBEP)KIEHHBIM

y4eOHBIM TIJIAHOM.
Nuaukaropel

JOCTHKCHHUA

KOMIETEHIIMH  CUMTaOTCS  CHOPMHPOBAHHBIMU  IIPU

AOCTHIKCHUU COOTBECTCTBYIOIIUX UM PE3YJIbTATOB O6y‘{eHI/I$I.

2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6riast TpyI0EMKOCTh THCIHUILUIMHBI COCTaBiIsgeT 7 3a4eTHbIX eauHul] (252 daca), ux
pacmpeneneHre mo BujaaM padoT MpeICTaBIeHO B TaOIUIIe

Dopma 00yueHHs
OYHas
Bunsr padot Beero 1 2 3
4acoB

ceMecTp ceMecTp ceMecTp

(dacer) (gacsr) (dacwl)
KonrakTHasi pabora, B TOM 4HcJe: 107,6 37,2 33,2 37,2
AyIuTOpHBIE 3aHATHS (BCEro):
3aHATHS JEKIMOHHOTO THIIA 44 16 12 16
J1a00paTOPHBIE 3aHATHS 50 18 14 18




®dopma oOydeHus
Beer OYHas
Buast pabot cero 1 2 3
4acoB
cemMecTp ceMecTp ceMecTp
(Jacern) (dacer) (dacern)

WHas kKoHTaKTHas padora:
KonTtpons camocrosrensroit pabotsr (KCP) 13 3 7 3
IIpomexxyrounas arrecranus (MKP) 0,6 0,2 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 144.,4 34,8 74,8 34,8
Odopmirenre 1ab0paTopHBIX padoT 4 12 4
CaMocTOosITeTbHOE H3YIEHUE TEOPETHIECKOTO 10 24 10
MaTepuaia
CaMocTosTeNnbHOE pPelleHne 3a1a4 6 14 6
ITonroroska k TEKYIIEMY KOHTPOJIO 544 14,8 24,8 14,8
Konrtpoias:
IloaroToBka K 3K3aMeHy _ - _ _
OO0mas TPyA0eMKOCTh | 4ac. 252 12 108 12

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

KOHTaKTHasi pabora

3a4. e 7 2 3 2

2.2 ConepxxaHue QM CUUIITHHBI

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Pa3zzenbl (TeMbl) TMCHUIUINHBI, H3ydaeMbie B lcemectpe (04HOM (hOopMBI 00yUCHMs)

KoanuecTBo yacos

Ne HaumenoBanue paszeinos (Tem) AyauTopHas BrcayMTOpHas
IBcero pabota pabota
JI 113 JIP CPC

1 Beenenne. OCHOBHEBIE IOHATHS M 3aKOHBI XuMmuH. Kitacchl 8 ) 4 4
HEOPTraHWYECKUX COCTMHEHUN

2 Crtpoenne Bemecta. [leproaudeckuii 3aKOH U IepUogUecKas 6 2 - 4

" |cucrema snemenToB JI.M. Menneneea. XuMuuecKkasi CBA3b.

3 OHepreTrKa XMMHUUECKUX MPOLIECCOB. XUMUUECKast 6 2 - 4
TEPMOJIMHAMUKA  XHMHYECKOE PABHOBECHE.

4. |Xumnueckas kuHetuka. Karamms. 10 2 4 4

5. |PactBophl. Peakium B BOIHBIX PacTBOpaXx. 10 2 4 4

6. XuUMusT KOMIUIEKCHBIX coeanHennii. KoMmmuiekcooOpa3zoBaHue B 6 2 ) 4
pacTBOpax.

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI, UX 2 2 4

7. |3aKOHOMEpPHOCTH U UX POJIb B OMOJIOTHYECKUX CUCTEMAX. 8
DIEeKTPOXUMHUUIECKUE MPOIECCHI.

8. |O630p CBOMCTB 3IEMEHTOB M UX BAKHEWUIIHMX COSIUHEHHA. 14,8 4 4 6,8
HUTOI'O no pazoeram oucyuniurvl 16 18 34,8
Kontpons camocrosrensHoii pabotsl (KCP) 3 - - - -
[Tpomexyrounas arrecranus (MKP) 0,2
[ToaroToBKa K TEKYIIEMY KOHTPOITO -

OO0m1ast TpyA0EMKOCTb 110 JUCIUTUINHE 72

Pa3nens! (TeMbl) TUCHMTUTMHBI, H3y4aeMble B 2 cemecTpe (09HON (POpMBI 00yUIeHUS)




KonuuectBo yacos

Ne HaumeHnoBanue pazaenos AyauTopHas Breayuropnas
Bcero pabota pabora
J 113 | JIP CPC
1 Beenenne. Ctpoenune aroma yriepona. 'ubpunuzamnms. Teopus 11 1 10
XUMHYECKOTO CTPOCHHS.
2 VYrineBonopoasl. ANKaHbl: HOMEHKIJIATypa, CUHTE3, CBOMCTBA, 14 2 2 10
MIPUPOJTHBIE UCTOYHHUKHU
3 HenpenenbHble yriaeBogoposl. ApoMaTHIeCKUe 14 5 2 10
yraesopopopl. Ctpoenue, cBoiictsa. IloHsITHE apOMaTHYHOCTH.
4 CrupTsl, (heHOIBI U POCTHIE 3(DUPBL: CUHTE3, CBOHCTBA, 13 1 2 10
HOMEHKJIaTypa, OMOJIOrUYecKast polib.
5 KapOoHMIbHBIE COETMHEHHS: allbACTUbl, KETOHBI, 16 5 2 12
KapOOHOBBIE KHCJIOTHI U MX IPOU3BOJIHBIE.
6 VYrneroapl. Ctpoenue, Kiaccupukanus, PU3NKO-XUMHUIECKHIE 14 5 2 10
cBoiicTBa. OnTHYECcKasi U30MepHsl.
7 AMI:IHLI, aMUHOKHUCJIOTHI, TeNTH b1, Oenku. CTpoeHue, 188 5 4 12,8
CBOWCTBA M (h)YHKIHH.
HUTOI'O no pasoenam oucyuniurvl 12 14 74,8
KoHnTponb camocrosrensHoit pabots! (KCP) 7 - - - -
ITpomesxyrounas arrecrarus (MKP) 0,2
[ToaroToBka K TeKynieMy KOHTPOJIFO -
OO61mas TpyJ0eMKOCTh N0 JUCIUILTHHE 108
Pa3zzesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 3 cemectpe (04HON (POpMbI 00yUEHUS)
KonugectBo yacos
Ne HaumeHnoBanue pasjenos AymaTopHas Bueaynuropraz
Bcero pabora pabota
J I3 | JIP CPC
1 Xumuueckoe paBHOBecue. KOHCTaHTbI XUMHUUYECKOTO 6 2 4
paBHoBecus. [Ipunnun Jle-IlaTense.
2 | Iporonutuueckas Teopust. bydepHbie pacTBOpEL. 6 2 4
3 Peaxumu KOMIIIIEKCOOOPa30BaHUS U OKUCIUTENBHO- 6 2 4
BOCCTaHOBHTEJIbHBIC PEaKIIHH.
4 IIpo6ooT60op. MeTposiornyeckre OCHOBBI XUMHUYECKOTO 8 2 6
aHaIN3a
5 | TurpumeTpudecKuii aHAIH3. 20 2 10 8
6 [NoTeHIOMETpIYECKUE METO Bl aHATH3a 10 2 4 4
7 CIeKTPOCKOITMYECKHE METO Bl aHATN3A. 12,8 4 4 4.8
UTOI'O no pazoenam oucyuniurvl 16 18 34,8
Konrpoiub camocrostesnpHoi paboTst (KCP) 3 - - - -
ITpomexxyrounas arrecrarus (MKP) 0,2
[ToaroroBKa K TEKyIIEMy KOHTPOJIIO -
OO6mast TpyA0eMKOCTh 10 AVCIUIITHHE 72

[Tpumeuanue: JI — nexnum, I13 — mpaktudeckue 3aHsTHs / cemuHapsl, JIP — mabopatopHble
3aasaTusi, CPC — camocrositennpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ansaTHS JIEKIIMOHHOT0 THIIA




1 cemecTp

HanMeHOBaHNE
TEMBI)

paszena

ConepxaHune pasnena (TEMBbI)

Dopma Tekyuero
KOHTPOJIA

OCHOBHBIE
3aKOHBI
Kaccrr
HEOPTaHUYCCKUX
COCITUHCHUH

BBenenue.
IMOHSTHUS "
XAMUH.

ITpenmer u 3agaun xumun OCHOBHBIE MOHATHSA M 3aKOHBI XUMHH.
Pons XuMHN B HAyYHO-TEXHHIECKOM Iporpecce. PazButne xummn
B MEXIUCUUIUIMHAPHBIX  HaydHbIX obOmactsax. [IpoOGmemsl
skosorud. HoOBBle HampaBieHHs COBPEMEHHONM XMMHUU U
XMUMHYECKOH  TEXHOJOI'MH UHTErpaliM M  CHUHTe3a
€CTeCTBCHHOHAy4HBIX  3HaHHM  Kimaccel ~ HeopraHuueckux
COEJIMHEHHH: OKCHJIbl, KUCJIOTHI, OCHOBaHMS, CONH.

VY cTHBIN
ompoc
KP,

JIP

Crpoenue BEILIECTBA.
Ilepuonnueckuii 3ak0OH U
NEPUOJUYECKasl CUCTEMA
3JIEMEHTOB J..
MengeneeBa. XuMmudeckas
CBSI3b.

BomnHOBBIE CBOWCTBA 31E€KTPOHOB B aToMe. Y paBHeHHeae bpoiims.
OCHOBBI KBAaHTOBO-MEXaHHUYECKOH TEOpPUHM CTPOEHHsS aTroMma.
BomnsoBas ¢pyrkmma. KBanToBbIe unca.

AtomHuble s, p, d, f - opOuramm. 3amoiHEHHE AIIEKTPOHAMH
atomubIx opburaneit (AO). Ilpasmmo I[laymu. IlpaBmio XyHza.
Ilepmoguueckuit 3akon J.JMI. MenneneeBa. Ilepuonuueckas
cucTeMa 3JEMEHTOB. llepHonuuecku W3MEHSIOIMECS CBOMCTBA
JJIEMEHTOB, HMX CB3b CO CTPOCHHEM OHJEKTPOHHBIX 000JI0YeK
aTOMOB. Paauycm aTOMOB, SHEPIHA MOHU3AalUH, 3aKOHOMEPHOCTHU
B U3MCHEHHMH 3THX BeIU4HuH. [lon0KeHHE XUMUUECKOTO dJIEMEHTa
B MIEPUOUYECKON CHCTEME KaK ero IMlaBHeHIas xapaKTepuCTHKA.
Xumuueckast cBsizb. llepekpbiBaHME aTOMHBIX OpOHMTaliel Kak
ycioBue o0pazoBaHus CBA3U. [IoHsATHE O METOE BaJICHTHBIX
DnekTpooTpHunaTeabHOCTh. CBOMCTBA KOBaJICHTHON WUOHHOMN
CTPYKTYpa). IIpencraBnerne o  moauMopdu3Me
MeXMOJIEeKyIISIPHbIE CHIIBI B3aUMOACHCTBUSL.

XuMpdeckast CBs3b B KOMIUICKCHBIX COCIMHEHUSX. THIHIHBIE
KOMIUIEKCO00Pa30BaTEeNN U JIUTAHABIL.

YcrHbIn
onpoc,

3H€pFeTI/IKa XUMHWYCCKUX
MpOoHeCCOB. Xumuaeckas
TCPMOANHAMUKA u
XUMHUYECKOC PABHOBECHUC.

OHepreTnka  XHMMHYECKHX  peakuuid.  TepMoIuHaMu4ecKue
cucteMbl. DYHKINU COCTOSIHUS (QHTANBIMA, SHTpomus, pabdora
sHeprust).  OHepreTndeckue 3(P(EeKTsl XUMUYECKHX pPEaKIUi.
IlepBoe Hayano TEPMOAMHAMUKH.  ODHTAJbIUS 0Opa30BaHU
BeIIeCTBA. 3akoH lecca M ero  HCIOJNb30BaHME IS
TEPMOXUMHUYECKUX pacuéToB. CTaHIapTHBIC COCTOSHUS BEIIECTBA.
[Tonsitne 00 oSHTponuu. BTOpoil 3akOH  TEPMOIUHAMHKH.
W3ob6apHo-n30TepMuueckuil moteHnuan (3Heprus I'mbbca) kak
KpUTEpPHH M JBUXKYyINas CUJIa CaMOIPOU3BOJIBHOIO MPOTEKAHUS
MIPOLIECCOB B 3aKpbeIToi cucreme. OOpaTuMble W HeoOpaTHMBbIE
peakiuu. XHMMHUYECKOE paBHOBecHE. ['OMO- M TeTepOreHHbIE
paBHoBecusi. Koncrtanra paBHoBecusi. Ilpunuun Jle-Ilarense,
ycinoBue npuMeHuUMocTH. CMeleHue paBHOBeCHs. Y CIOBHUS
(a3oBOro paBHOBECHs

VcTHBIN
Ompoc

XuMmJeckas
Karamms.

KHMHCTHKA.

Ckopocts xuMuueckoil peaknuu. @DakTopsl, ONpeAeNsIOIne
CKOPOCTh peaknuu. 3aKkoH JeHcTByromux Macc. Ilopsmox u
MoJteKyJsipHOCTh peakuuu. [IpaBuio Baut-T'odda. [Tonstre 00
SHEPrys aKTHBAIlUH U aKTHBHUPOBAHHOM KOMILIEKCE.

Karanuzatopsl,  KaTaqUTHYeCKHe  peakUWH.  ABTOKATaIM3.
depMeHTaTUBHBIM KaTain3. ['OMO- M TeTEepOreHHbIN KaTayus.
Iennsie peakmmu. IlociegoBaTenpHbIC U TapaJUIeIbHBIE PEAKIINH.

VY cTHBIN
Ompoc
JIP

PactBoprl.  Peakiun B
BOJIHBIX PacTBOpax.

JlucniepcHble CHUCTeMBbI WX Kiaccupukanus. TepMoanHaMUIecKast
HEYyCTOMYHMBOCTh reTepOreHHBIX JUCTIEPCHBIX CHCTEM.
[MoBepxHOCTHBIC siBICHUSA U ancopOIus. CyCIeH3UH U SMYIIbCHH.
Komnouanele pactBopsl M HX CBOWCTBA. 3011 ® Tenu.
Koarymsimusi.  Aspozonu, AbIMBI, TyMaHbl. ['a30Bble pacTBOPBIL.
[MapuuansHoe nasnenue. 3akoH [lanbroHa. XuUMHUEcKas TEOPHs

pactBopoB .M. MenneneeBa. PactBopenme kak (¢u3HKO-
XUMHAYecKuid  mporecc. PactBopumocTts BemecTB. CrocoOwI
BBIpQKEHUS] KOHIeHTpanuu. 3akoHel Payms, I'eapu.  Ocmoc.

VY cTHBIN
Ormpoc
JIP




3akon Banr-T'ogda.

OcHoBHBIE MOJIOKEHHUS TEOpUH JJEKTPOIUTHIECKON
mucconmanyy. CuiabpHele H  crnalOble  3eKTponuTel. CTeneHsb
gucconmanuu ¥ (aktopsl Ha e€ Biausrome. KoHcraHTa
JVICCOTMAITNH U (PaKTOPHI Ha e€ BIHSIONINE. 3aKOH pa30aBICHHS.
IlonATne o0 TEOpUM CHIIBHBIX OJIEKTPOIHMTOB. AKTHBHOCTS,
KO3 PHUIHIEHT aKTUBHOCTH, NOHHAS CHJIa PacTBOpa.

HonHoe npowmsBenenue Boawl. Bomoponssiii mokaszarens (PH).
IloHATHS O KUCJIOTHO — OCHOBHBIX HHIUKaTopax. I'maponus
coneii. HeoOpatumspiii ruaponus. CreneHp M KOHCTaHTa
ruapoiusa. BiusHue temmeparypbl M pa30aBieHUS Ha CTEIEHb
ruaponusa. bydepHsie pacTBopsl M ux cBoiictBa. [IpousBeneHue
pactBopumoctH (I1P). YcoBust BelnaieHus ocaka

Xumus komiuiekcHbIX| Koopnunanmonnas  teopuss  Bepnepa.  Jluramael.  Tumsl|YcTHBIN
COEIMHEHUH. KoMmIuiekcoB. JleHTanTHOCTh. Xematwl. [Ipupoma xwummdeckux|Ormpoc
Kommiekcoobpa3oBanue | cBsi3eli B~ KOMIDIGKCHBIX ~— COEAMHEHHWSX.  HoMeHKiaTypa
B pacTBOpax. KOMILUIEKCHBIX COeIWHEHHH. MarHuTHbIE CBOMCTBA COEIUHEHUH.
buosnemeHTsI. buonurangsr. Oomas XapaKTepUCTHKA
KOOPJIMHAIMOHHBIX COeANHEHNH OMOMETAIIIOB C OMOJIMTaHIaMH.
OKHCIUTENBHO- OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE TIPOLIECCHI. Buusnue|Y cTHbI
BOCCTAaHOBHUTEIbHBIE KHCJIOTHOCTH cpensl Ha MIPOAYKTBI OKHUCIUTENBbHO-|Ompoc
MIPOLIECCHI, UX| BOCCTAHOBHUTENBHBIX peakuuil. OleHka TepMoauHamMuueckoii|JIP
3aKOHOMEPHOCTH M HX| BO3MOXHOCTH IPOTEKAHUSA OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
pOJIb B OMOJIOTHYECKHUX | pEaKLUUi. DNEKTPOJHbIA MOTEHIMAN. Psij HanpsoKeHUsT METaslioB.
CUCTEMaAX. CraHznapTHBIE OKHCIHMTEIBHO-BOCCTAHOBUTEIbHBIC ITOTECHIHAIIBL.
Onexrpoxumuueckue | 'aneBanmueckuil anement. OJ[C rajpBaHHUECKOTO 3JIEMEHTA.
HPOLECCHI. ONeKTponu3 paciulaBOB M BOJHBIX PAaCTBOPOB COJIEH.3aKOHBI
Dapapest.
00630p cBo¥icTB 31eMenToB | Knmaccudukanus n pacipocTpaHeHHOCTh XUMUIECKUX 3JIEMEHTOB | Y CTHBII
1 X BaKHEHILIUX B OpraHm3mMe M OKpyxawmeil cpeae. Ponp anementos-|Ompoc
COEIHEHUH. OpPraHOTEHOB U HUX COEAVHEHUIl B PACTHTENBHOM M XHBOTHOM |JIP

Mupe. MeTaimsl KU3HH HX POJNb B PACTHTEIFHOM W XHBOTHOM
Mupe. Makpo- 1 MUKpPO3JIEMEHTHI B Cpelie U OpraHu3Me YellOBeKa.
Boagopoa. O wmecte Bomopona B Ilepuonuueckoit cucrteme.
M3oronsl Bopopona. dusnueckue M XUMHUUYECKHE CBOWCTBA
Bostoposia. CoeMHEHHs BOJAOPOJa ¢ METa/UIaMU M HeMeTaJlJIaMH.
Boga. CtpykTypa u cBoiicTBa Boabl. Bosa kak pacTBOpUTENh
TI'anorennl. O6mas xapakTepucTrUKa. ['aJoreHbl Kak OKUCIUTEIH.
BomnopoaHsie u KHCIIOPO/HBIE KHUCJIOTHI raJIOTeHOB.
OTHOCHTENbHAS ~ YCTOHYMBOCTD  KHUCIOPOIHBIX  COCIWHCHHI
raJloreHoB. broxumudeckas poiib TaloreHOB.

Kucaopoa. M3oronbr kuciopoma. DNEKTPOHHOE CTPOCHUE H
CBOWCTBA MOJEKYJNBI KHcIopona. Kucmopon m mpupoma. O30H.
OzoHupoBanne, OKCHUIBI B THAPOKCHUIB. 3aKOHOMEpPHOCTH B
U3MEHEHUN CBOWCTB OKCHIOB, THAPOKCHIOB B pAMax M IpyImax.
ITepuoguueckoii cuctemsl. Ilepokcunsbl.

Xa/IbKOI'eHBbI. OOGmias XapaKTEPUCTHUKA. Cynbdus.
PacTBopuMoOCTh cynbduaoB. BocctaHoBUTENbHAS aKTHBHOCTh
cyns¢hunos. Ilomydenuwe, cBOWCTBAa W TNPUMEHEHHE OKCHJIOB
cepel. CepHast u cepHUCTass KUCIOTh. COMOCTaBICHUE CHJIIBI
KUCIOTHOCTU U NPOYHOCTH CEPHOM U CEPHUCTOM KHCIOT.
OkucnurenbHas aKTUBHOCTb CEpHOM kucinoTel. Conu cepHOM
kucnotel. KBacupl. Tepmunueckass yCTOHYMBOCTH CyJIb(aToOB.
Posb ceprl B OMoOMoOIeKynax.

Azotr u ¢ochop. O6mas xapakrepuctuka. A3or. CtpoeHne u
MPUYNHA OTHOCUTENIBHOM MHEPTHOCTH MOJEKYJbl a30Ta. A30T B
mpupoge. AmMmuak. PaBHOBecnme B BOJHOM pacTBOpe aMMHAaKa.
KucnopoxHsle coeawHeHHs a30Ta. DHEPreTHKa MONYyYeHHS H
CBOWCTBA OKCHJIa a3oTa. AzoTcoaepxaniye KHCJIOTBL.




B3anmopelicTBre a30THOM KUCIIOTHI C METAJUIAMHU K HEMETaJIAMH.
A3oTHble ymoOpeHus. CBOWCTBA M POJIb XHUMHUYECKHX CBS3CH
a3oTa B OMOMOJIEKyIax.

®ochop. Dochopusie kucHOTE. OCHOBHOCTE  (HOCOPHBIX
kucaor. Docdarer. PactBopumocts u THAponH3 (ocdaToB.
Qochunsr  merammoB. Dochop B mpupome. Docdopupie
ynoOperuns. CBoiicTBa W poONb XUMHYECKHX cBs3el (ocdopa B
OnoMoJeKyax,

Yraepon. Kpemumii. OOmas  xapakTepucTuka.  YTiepona,
Momudukarms  cBobonHoro yraepona. CBsi3b  CTPYKTYpBI €O
CBOWCTBaMH. YTOJb Kak afcopOeHT. [lomyueHne 1 cBOHCTBa OKCHIOB
yraepona. MoHookeua yriieposa. KapOoHunsl MmetayuioB. J{uokcun
yTI1 poja. PaBHOBecue B BOJHBIX pacTBOpax JUOKCUAA yIiIepoja.
Kap6onater. KapbonatHoe paBHOBecme B mpupone. CBoiicTBa
XMMHYECKHX CBA3EH yriiepona B OHOMOJEKYIIax.

Kpemanit. Xummdeckre n pu3ndeckre CBOMCTBAa KPEMHHS.
Kucnopoansie coenunenus: kpemuusi. KpeMHueEBbIE KUCTIOTHL.
'Cunukatsl, [ Maponn3 CUIIMKaToB.

lenounble MeTaIbl. CpaBHUTEIBHAS XapaKTEPHUCTHKA MIEITOYHBIX
METaJUIOB. XapaKTEepUCTHKA aTOMOB U HOHOB IIEJIOYHBIX METaJUIOB.
Oxcunbl, MEepOKCUABl U TUApOKCUABL. IlomyueHue u cBoiicTBa
couieif. buornornyeckas pons HaTpus u kanust. KanuitHeie ynoopeHus.
Bepunmii, marnmii. [lesouHo3emenbHble MeTamuibl. OOmias
XapaKTepUCTHKA JJIEMEHTOB BTOpPOM rpynnel. Baknelmue
coeiMHEeHNst OepryuTust 1 Maraust. [ uapomms coneit Oeprlvis Marausl.
[enounozemenbhple  MeTaibl. OKCHIBL, THAPOKCHIOBI W COJH
IIIEJI0OYHO3EMETFHBIX METAIUIOB. PONb cCoeIMHEHNI KabIvsl 1 MarHus
B JKFBOM OpTaHH3ME.

Xumus d-3semenToB. Dr3nyecKue CBOWCTBA, MPOCTHIX BEIIECTB.
CrerieHM OKHCIICHHS. 3aKOHOMEPHOCTM B W3MEHECHHH CBOICTB
TIPOCTBHIX BEHICCTB 1 COC}II/IHGHI/Iﬁ TICPEXOHBIX JJICMCHTOB B II€pUOIaxX
u rpymnax. IlepexonHble dJIeMEHTH Kak KOMILIEKCOOOpa3oBaTely.
OcobeHHOCTH XUMHUU O-37IEMEHTOB TI0 CPaBHCHHIO C XHUMHEH S, p-
SJIEMEHTOB.

IMoarpymma  xpoma. OOmas XapaKTEepUCTHKA  DJIEMEHTOB
MO PYIIIBI Xpoma. duznyeckue U
XuMudeckne cBoiictBa xpoma. Coenunenne xpoma (1): okcun,
TUAPOKCHJ, COIU. XpOMaThl U

Juxpomatbl. OKHCIMTENbHAs aKTUBHOCTH coeruHeHui xpoma (V).
Baxneiimme coemrHeHnst MonubieHa U Bojb(pama. bruonormueckas
PpOJIb,

IMomrpymma  mapranma. OOmiass  XapakTepuCTHKa — 3JEMEHTOB
noarpynnel - MapraHma. OKCHABI W THAPOKCHIB Maprasua.
YCTONYUBOCTD COEJUHEHUN pPa3IU4YHONW CTENEHU OKHUCIICHHUS
Mapranua. Masnranatel Hu NEepMaHraHaThl. Bausuane Cp€bl Ha
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHYTO AKTUBHOCTH COC}II/IHCHI/Iﬁ
Maprasua. buonoruyeckas poJib CoelMHEHUI MapraHua.

OnemeHTHl BocbMOW moxarpymmel.  OOmas — XapaKTepHCTHKA.
Kenezo. Oxcuasl W THAPOKCHABI Okene3a. luaponus
ycToiunBOCTh conell xene3a. @eppurtsl. Deppatsl. KoMiuiekcHble
coemuHeHust  okene3a.  CoempHeHHMst  KoOambTa M HHKEJS.
Buonorieckast posib d-31eMEeHTOB ceMelcTBa JKelesa.

2 cemecTp

Breaenne. Ctpoenue
aToma yriaepoaa.
T'nbpuamszanus. Teopus
XUMHUYECKOTI'O CTPOEHMUSI.

IIpeamet opranndyeckoil XuMuu. Teopuss XMMHUECKOIO CTPOCHHUS
A. M. byrnepoa. Mzomepus. CtpoeHme aroma yriepoja.
I'ubpunuzarus. T'eomerpus OPTaHUYECKUX MOJIEKYIL.
OnekrpoHHble 3¢ ¢dexTsl. THIbl peakiuii B OpraHn4eckoi XUMHH.

YcrHBIN
Ompoc
JIP

KP




Tuner wactun. Hykneodunsr u anextpodumibl. Kucnorer u

ocHoBanus bpéncrena u Jlprouca.

Knaccuduramms yrineBomoponoB. HoMeHkIaTypa opraHndecKux|Y CTHBIH
YraeBogoponsl. AJTKaHBL: | coequHeHUH. I3oMepust anakaHOB, MeTombl JabopatopHoro u|Ompoc
HOMEHKJIAaTypa, CHHTE3, IIPOMBIILIEHHOTO MOJTy4EeHHMS, TIPOLECCHI nepepaboTku |JIP
CBOWCTBA, MPUPOTHBIE MIPUPOIHOTO YTJIEBOJOPOIHOTO CHIpbs. KpekuHr, pugopmMuHr,
UCTOYHUKHU HM30MEPU3ALHSL. Peakuun panrKaIbHOrO 3aMeIIEeHHS:
3aKOHOMEPHOCTH U MexaHu3M. ['asioreHankansl. Peakuus Bropua.
VrneBogopoabl, COAepKalUX KpaTHble CBs3U. ['eomeTpus u|YCTHBIN
JIEKTPOHHOE CTPOEHHUE NBOMHBIX U TPOHHBIX cBsized. M3omepus|Ompoc
MOJIOKEHUsI  KpaTHOM  CBsI3W, TreoMerpuueckas usomepus.|JIP
HomeHknaTypa ankeHOB, alKHHOB, JHEHOB, COCTaBIECHUE
Ha3BaHUN MOJMHEHACBHIIICHHBIX COEIUHEHHH. XuMHUYeCKue
Henpe/iebHbie CBOMCTBa HeTpeAeIbHBIX YTII€BOJOPOJIOB, peaKuuu
YIICBOTOPOTHL CTpOCHHE SHCKTEO(I)I:IJ'ILHOFO U paguKaJbHOIO NMPUCOEAUHEHUS 1O ABOHHON
KDATHEIX CBA3EH, peaKmmy U TPOWHOH CBSA3HU. HPaBI/Ino MapkoBHukoBa. Peaknus Kyueposa.
IPHCOCTHHCHT, ITosryuenne ankeHOB: AErHIPHUPOBAHHE IKaHOB, J€THApaTalis
CIHPTOB, Aeruaporanorenuposanue. [Ipasuno 3alinesa. Peaknuun
Apomaruueckue
yriesonoponsL CIpoeame, OJIUTO- U OJUMEPU3aLUH. 5
cBoiicTna. TloHse OcoOeHHOCTH  XMMHYECKMX  CBOHCTB  O€H30Jla M €ro
npon3BOAHEIX. CTpoeHHE OCH30IBHOTO KOJbIA, CONpPSDKCHHE,
apOMaTUYHOCTH.
apoMaTnyHocTh. HomeHnknatypa apeHoB. CrnocoObl MOJy4eHUs
apomatuyeckux YB. Xwumuueckue cBoiicTBa apeHOB. Peaknuu
NEKTPOPUIBHOTO  3aMELIeHHsT B  apOMaTHYECKOM  sIpe,
3aKOHOMEPHOCTH M MeXaHu3M. BiusHue 3amecTtuTens Ha mpolecc
3amemnieHud. Opuentantsl | u |l poma. CornmacoBaHHas u
HECOIIaCOBaHHAsl OPUEHTALUS.
OyHKINOHAJIbHBIE COEJIMHEHHS. Kucnopoacoaepxaiiue|Y CTHBIHI
coequHeHns. CBoWcTBa M JIEKTPOHHOE CTpoeHHe aroma|Omnpoc
CrupTsl, GeHOIBI U KHCJIOpOoAa U TuApoKcuiIbHON rpynnel. Homenknarypa crnuptos. |JIP
npocTelie 3GUpEL: cuHTe3, | Peaknuu mo ruapokcmieHON rpymmne. KuciaoTHOCTH crupToB, ee
CBOICTBA, HOMEHKIIATYpa, | 3aBUCUMOCTBb OT CTPOEHUS YII€BOJOPOJHOIO pagukana. MeTosl
Oronornyaeckast poJib. MOJMYYEHHUs] CIUPTOB B IPOMBIIUICHHOCTH W B J1a0OpaTOpHH.
[Ipocteie 3dupsl: CTpoeHHE, HOMEHKIIATYpa, CIIOCOOBI MOTyIEeHUS
U XMMHMUYECKHE CBOUCTBA.
KapOonuibHble Crpoenue KapOOHMIBHON IPYIIBL. HomeHnkiatypa|Y cTHbII
COEIMHEHUS: ANIBJIETH/IBI, | KApOOHUIBHBIX COCTUHEHUH. AJbAETHABI, KETOHBI: 0cCOOeHHOCTH |Onpoc
KETOHBI, KapOOHOBBIE CTPOEHUS U CBSI3aHHBIE C HUMU pa3nuuus B cBoicTBax. Peakiuu|JIP
KHCJIOTHI M UX OKHCIICHHS U BoccTaHOBIeHHA. HyxiieopmisHoe npucoeannenue: [KP
MIPOU3BOJIHEIE. peakiuu ¢  KHCIOPOIHBIMH, a30THBIMH U  YTJIEPOIHBIMU
VYrnesoapl. CTpoeHue, mykireopmnamu. OcHoBanwmst Illudda. Peaknum anpmompHO-
Knaccuukanys, GU3UKo- | KpOTOHOBOH KoHAeHcannu. CTpoeHHe M cBOicTBa KapOOHOBBIX
XMMHYECKUE CBOWCTBA. KHCJIOT W UX cojied. [Ipon3Bo/HBIE KHCIIOT: CIOXHBIE 3(QHPHI |,
Onruueckast U30MepHsl. AQHTUAPUIBI, XJIOPAHTHAPUIBI U aMHJbL, MOIy4YE€HHUE U CBOWCTBA.
CrnoxHoapupHas koHneHcanns KisiizeHa.
Crpoenue yrieBosioB, cocoObl ux kiaccupukanuu. OyHKIUHN B
JKUBBIX OpraHu3Max. XHUMHUYECKHE CBOMCTBA MOHOCAXapuoB,
onTuyeckass u3oMmepus. Jlucaxapuuapl: BOCCTaHABIMBAIOIINE U
HEBOCCTAHABJIMBAIONIME  caxapa, pPEaKIUH OKUCIEHUS U
pacmerutenus. [lommcaxapunel:  kinaccudukanus, (QyHKINH.
I'upposns kpaxmana.
AMWHBI, aMIHOKHUCIIOTBI, | DJIEKTPOHHOE CTpoeHHe aroma a3oTa. OCHOBHOCTh aMHHOB,|Y CTHBIN
METTHIBI, OSNKH. BIUSHHE HAa HeEe CTPOCHUS YIIEBOAOPOAHOTO panukana. | Ompoc
CrpoeHue, CBOICTBa U CompspkeHne B apomarndeckux amuHax. HykneogpwmisHocTs |JIP

(hyHKIHH.

aMMHOB, aJKWIMPOBaHWE M AalWIMPOBaHHE II0 aTOMy a3oTa.
HomenknaTypa aMMHOB. AMUHOKHCIIOTBL: CTPOEHUE, CBOWCTBA U
HOMEHKJIAaTypa. AMDOTEpPHOCTh aMHHOKHCIOTHI B pacTBOpax.
Mertonpl  monyueHHs aMHMHOKHMCIOT: peakuus LlTtpekkepa-
3enunckoro, Meton I'abpmanst. CTpoeHHe NENTHIOB M OENKOB.




[entnnnas cBsizb. CBoiicTBa OENKOB, KaueCTBEHHBIE PEAKLINU:
KCaHTONPOTEHHOBasA, OuyperoBas. DyHKIMU OEIKOB B IKHUBBIX
oprannzMax. epMeHTHI.

3 cemecTp

HaumenoBanue pasgena

Copneprxanue pasjena

®opma
TEKYILETO
KOHTPOJIS

XHUMHUYECKOE PAaBHOBECHE.
KoHCTaHTBI XUMHUECKOTO
paBHOBecus. [Ipunnun Jle-
IaTense.

Xumuyeckoe paBHOBecue. KOHCTAaHTBI XMMHUYECKOTO PaBHOBECHUS.
BrlpaxkeHne a1 KOHCTAHT paBHOBECHS B CJlydae TI[OMO- H
TeTepOTreHHBIX paBHOBECUH. 3aKOH JNeHCTByromMX Macc. CMelieHue
xumuueckoro paBHoBecus. [lpunnun Jle-lllarenve. BrusiHue
TEMIIEpaTypbl, JaBJIEHUS U KOHLEHTpAallUM pEarcHTOB Ha
XHUMHUYECKOE pPaBHOBECHE.

IInceMeHHbIH
ompoc

IIporonuruyeckas Teopus.
Bydepusie pacTBopbI.

OO0mue cBeaeHWs O pacTBopax. PacTBOpHMOCTh. BomHbie
HEBOTHBIC PACTBOPUTENH. XHUMHYECKas (THApATHAA) TEOPHS
pacTBOpoB J.N.Menneneena. T'uapartsr, COJIbBATHI,
KpUCTaITOTHAPaThl. FIOHHOE COCTOSIHHE SJIEMEHTOB B PacTBOpPAX.
CpoiictBa Bompl Kak pactBoputens. CrmocoObl  BBRIpaKCHHS
KOHIICHTpAaIUH pacTBOpoB. CHIIbHBIC U Cl1a0bIe DICKTPOIUTHL. 3aKOH
pasbasnenuss OcBanbaa. Komtougneie pactBopbl. KommoungHoe
COCTOSAHHMC B IMPHUPOJHBIX CHUCTEMaAX. A3p030HI)HI)Ie 3arpsA3HCHUA
okpyxaromieid  cpenbl.  [Iporonmutuyeckass  Teopus — (Teopus
Bbpencrena-Jloypu). PaBHOBecHe B cucTeMe KUCIOTa — COMPSKEHHOE
OCHOBaHHME W  pacTBopuTenb. KoOHCTaHTa  KHCIOTHOCTH H
OCHOBHOCTH. KWCIOTHBIE W OCHOBHBIC CBOWCTBA PacTBOPUTEICH.
Koncranta aBronportonuza. Bomoponnslii mokaszarens. Bnushue
TIPUPOJIBI PACTBOPUTEIS HA CHIIY KHUCIOTH W OCHOBaHU. bydepnsie
pacTBopel M HX cBoWcTBa. Pacuer pH OydepHBIX pacTBOPOB.
Bydepnas emxoctp. Tumbl OydepHBIX cucTeM, WX Ha3HA4YCHHE B
aHajmse.

IIncepMeHHBIH
ompoc

Peakuun
KOMITJIEKCOO0pa30BaHus U
OKHUCITUTEIHHO-
BOCCTaHOBHTEIIEHBIC
peaxmum.

Knaccuukausi KOMIUICKCHBIX COCAMHEHHA. PaBHOBECHs peakiluii
KoMIUIekcooOpa3zoBanus. CTyneH4aroe KOMIUIEKCOOOpa3oBaHUE.
KoncTanThl ycToM4YMBOCTH (CTyneHuaTbie W oOuiue). OCHOBHBbIE
TUIBI COEIUWHEHHH, 00pa3yeMBIX C YYacTHEM OpTaHHYECKUX
peareHToB. Xenarsl, BHYTPHKOMIUIEKCHBIE COETMHEHUS.
OKHUCIINTENTFHO-BOCCTAHOBUTENBHBIN ~ MOTEHIIHAI. YpaBHeHue
Heprcra. CranpgapTHelii W (QopManbHBIA TOTeHIHANEL. CBS3b
KOHCTaHTHl PABHOBECHS CO CTAaHAAPTHBIMH W  (OPMAIBHBIMH
noreHIManaMyu. HanpaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuy. DakTOpbI, BIUSIOIIME HAa HANpaBlIEHHE OKUCIUTEIBHO-
BOCCTaHOBHTENBbHBIX  peakuuii (PH, kommiekcoobpazoBanue,
00pa3oBaHHe MAJIOPACTBOPUMBIX COSAUHEHHH).

IIncemenHbIN
onpoc

[IpoGootcop.
MeTpoioruyecKrue OCHOBBI
XHMHUYECKOT0 aHaJH3a

[peacraButenbHOCTh NPOOBI; Mpoba M OOBEKT aHanu3a; npoda u
Meton aHanmmza. OTOOp MPOO TOMOTEHHOTO U TeTEPOTEHHOTO
cocraBa. CriocoObl TOJIy4deHHUs Cpe/IHel MPOObI TBEPIBIX, KUIKUX U
ra3o00pa3HbIX BELIECTB; YCTPOIMCTBA U MPUEMBI, UCIIOJIb3YEMbIE MIPU
9TOM; NepBHYHAs OOpabOTKa W XpaHEHHE Mpod; TO3UPYIOIIUE
ycrpoiicta. IloTepu u 3arpsi3HeHus npu npobdoordope. XpaHeHHe
TIPOOBI. OcHOBHBIE CTIOCOOBI TIepeBojia INPOObI B (opMmy,
HEOOXOAMMYIO JJIsl JTaHHOrO BUjaa aHann3a. CrocoObl OLEHKH
MIPaBUJIHOCTH: HCIIOJIb30BAaHUE CTAHAAPTHBIX 00pas3loB, METOA
J00aBOK, METOJT BApbUPOBAHHsI HABECOK, COTIOCTABIICHNE C IPYTUMHU
METOJIaMH. Knaccudukarus MOTPEITHOCTEH aHaJIM3a.
Cucremarnueckue W ciydaiiHble mnorpemHoctH. IlorpemHoctu
OTACIIBHBIX CTa}II/Iﬁ XHUMHYCCKOTO aHaJIn3a. OCHOBHEBIE
XapaKTCPpUCTHUKH METOaa aHaJm3a: TIPaBUIIbHOCTH u
BOCIIPOM3BOANMOCTh, KO3()(UIIMEHT UYYBCTBHTEIBHOCTH, TNpEe

IIncemenHbIN
onpoc




OOHapyXeHMs, HIDKHSS M BEPXHsSS TIPaHHUIBl ONIpeNeNieMbIX
conepxkanuii. CtarucTrdeckass oOpaboTKa pe3ybTaTOB H3MEPECHUH.
3aKkOH HOPMANBHOTO pacHpeAeliCHHUs CIIydallHBIX OIIHOOK, -
pacrpeaenenus. CpejiHee, TUCTIEPCHs, CTAHIAPTHOE OTKJIOHEHHE.

TurpuMeTpuuecKUid aHaIN3.

CymHoCcTs  TUTpUMETpUH. TpeOoBaHWA, TNPEABABIAEMBIE K
peaknusiM B TUTPUMETPUUIECKOM aHanu3e. llepBUYHBIE CTaHOAPTEL,
TpeOoBaHUs, MpeAbsBIsieMble K HUM. DukcaHansl. Bropuunslie
cragnaptel. Kpussle TuTpoBaHms. Ckadok TuUTpoBaHMsA. Touka
SKBUBAJIEHTHOCTH M KOHEYHAasl TO4YKa THUTpoBaHUs. M3meputenbHas
nocyzna. BeruucrneHus B TUTpUMeTpuYeckoM aHanmuse. Kpusble
TUTPOBaHUA. TUTPOBAaHUE CHIIBHOW KUCIIOTHI CUJIBHBIM OCHOBAaHUEM
(um HAo00pOT); €1a00i KUCIOTHI CHIBHBIM OCHOBaHHEM; CIaboro
OCHOBAHUS CHUJIBHON KHCIOTOH. (DakTOphl, BIUSIOIIKE HA CKA4YOK
TUTPOBAaHUS (BIMSHME BEJIWYMHBI KOHCTAHT KHCJIOTHOCTH WM
OCHOBHOCTH, KOHIIEHTPALUH KUCIOT WM OCHOBaHUH, TEMIEPaTyphl
1 HOHHOU cwitbl). CriocoObl 0OOHAPYKEHHS TOUYKH SKBHBAJICHTHOCTH.
KucnotHo-ocHOBHBIE WUHAUKATOPBI. WnTepBan nepexonaa
nHIuKaropa. Beibop wuHmukaropa.  KoMiuiekcoHOMeTpHUeckoe
TUTPOBaHKWE. MeTaJuIOXpOMHBIE WHIUKATOpPBl. OKHCIUTENHHO-
BOCCTaHOBHUTENIbHOE  THTpOBaHHE.  KpuBBIE  OKHCIHTEIBHO-
BOCCTaHOBHTEIBHOTO TUTpOBaHMs. COCOOBI ONpeNeNieHns] TOYKH
SKBUBaJIEHTHOCTH. [lepmanranatomerpusa. Mogometpus.

IIncepMeHHBIH
ompoc

HOTCHHHOMGTPH‘I@CKI/IG
METOAbI aHaJIn3a

DOrmas XapaKTepUCTHKA AIEKTPOXUMUYECKUX METOJIOB.
Knaccudukarms INEKTPOXUMHUUECKHX METOJIOB.
OnexkTpoxuMuUeckas Iendb (sueiiku). MHIUKATOPHBIA 3JEKTPOx U
anexkTpoa cpaBHeHus. Ilpsmas mnoreHuumomerpus. I3mepenue
moteHImana. OOpaTuMble ©  HEOOpaTUMBIE  OKHCIHTEIHHO-
BOCCTAaHOBHUTEIBFHBIE  CHUCTEMBI.  VHIWKATOpHBIE  AJIEKTPOIHI.
Honomertpus. Kiaccuduranuss HOHOCEIEKTUBHBIX —AIIEKTPOIOB.
CrexiIsHHBIC SIEKTPOIHI. Mertanmnaeckne SIEKTPOIBI.
Koaddumuent cenexTuBHOCTH, BpeMs oTKinKa. loHomerpus u pH-
MeTpus, MX MpaKTHYeckoe NpuMeHeHHe. [loTeHImoMeTpudeckoe
THUTPOBAHUE.

IIncemenHbIN
ompoc

CHeKTpoCKONMMYECKHE
METO/Ibl aHANIN3A.

CrexTp  IMEeKTpOMarHUTHOTO  M3Iy4YeHHs, €ro  OCHOBHBIE
XapaKTepUCTHKH U CIIOCOOBI X BBIPAXXEHHUS (JIMHA BOJHBI, YaCTOTA,
BOJTHOBOE  YHCJIO,  IOTOK  H3JIy4EHHUs,  HWHTCHCHBHOCTB).
VYiberpaduoneroBas, BunuMas U UH(pakpacHas 00JacCTH CIEKTpa.
Knaccudukanms  crnekrpockonuyeckux — merofoB.  CriekTpsl
Mmonekyn. IlpencraBieHne MOJHONW HEPTHM MOJEKYJT KaK CyMMBI
QNIEKTPOHHOH, KojebaTenpbHONH U BpamaTenbHOH. OcoOeHHOCTH
MOJIEKYJISIDHBIX CIIEKTPOB. AOCOpOIMOHHAs creKTpockonus B Y-
U BUAAMOW oOmacTsx cmekrpa (cnekrpodortomerpusi). CyIIHOCTB
MeTo/a. 3aKOHBI MOTJIOMIEHHUS 3J€KTPOMAarHUTHOTO H3JIyYEHHUS |
croco0Bl WX BEIpakeHUs. 3akoH byrepa-Jlambepra-bepa, ero
MaTeMaTHYeCKOe BBIPAKEHHE. BenW4uHBL, XapaKTepH3YIOIIHe
norjomeHue. Mossipablii ko3dduureHT nornomeHus. Onruyeckas
IUIOTHOCTH. BbIOOp ycnoBuii m3mepennst mornomieHust (A, pacTBop
CpaBHEHHs)) W  TOCTPOEHHS  TPaJyHPOBOYHOrO  Tpaduka.
CrnektpodoromeTprdeckuii MeTon ananu3a. CriocoObl onpeieneHus
KOHLEHTpaLUH BEILIECTB. DOTORIIEKTPOKOTIOPUMETPBI 51

cnektpodoToMeTpsl. [IpuMeHeHne cnekTpohOoTOMETPUH.

IIncemenHbIN
onpoc




2.3.2 JlaGopaTopHble padoThl

HaumeHnoBanue pazaeciia

Temaruka 3aHaTHI

®dopMa TEKyILIEro

o
e (cemunapoB) KOHTPOJIS
1 2 3 4
1 cemecTp

1. |OcHOBHBIE TIOHATHS M 3aKOHBI TexHHKa 6€30IacCHOCTH NpH PabOTe BXUMHIECKOH | Y CTHBIN OIIpoC,
XUMUH. Knaccel maboparopun . Ortuer no JIP,KP
HEOpPraHMYECKUX coeauHeHuii | Jlaboparopnas pabora Nel:

«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIMHEHUII»

2. | Xumuueckas kuHeTuka. Karamms.  |Jlaboparophast pabota Ne2 YcTHeIi onpoc,
«XUMHYECKasi KHHETUKA. XUMUYECKOE Otuer no JIP
[RBHOBECHE»

3 | PactBopsl. Peakiuu B BOAHBIX Jlaboparophas pabora Ne3 VYceTHslil onpoc,

pacTBopax «DNEKTPOIUTHYECKAS TUCCOLIUAITHSI. Oruer no JIP, KP
Bydepusre pactBopsy, «'mapomusconeii. PHy.
4 | OKHCIUTENBHO- JlaGopatopHas pab6oTa Ne4. VYcTHsIil onpoc,
BOCCTAHOBUTCJIbHBIC TPOLECCHI, OKHCINTENHLHO-BOCCTAHOBUTEILHEIE pcakuun. Ortuert no JIP
X 3aKOHOMEpHOCTH U ux poib |CoctaBnenue ypasHeHuit OBP: a) meton
B OMOJIOTHYECKHUX CHCTEMaX. 3JIEKTPOHHOTO OanaHca; 0) METO AEKTPOHHO-
DneKTpOXMMHUYECKHE MPOLECCHl. HOHHOTIO DanaHca

5 |O030p CBOHCTB 3JIEMEHTOB U UX JlaboparopHas pabota No5: VYcTHsIil onpoc,

BAXHEUIINX COCTUHEHUI «CBoiicTBa METAJJIOB U HEMETAIIIIOBY Ortuer o JIP
2 cemecTp

1 Bsenenue. CTpoenue atoma JlaGoparopuas paGota Nel. KayecTBeHusIii ananus | Y CTHBIH oIIpoc,
yraepona. ['mopuamzanus. Teopust OPraHMYECKHX BEIIICCTB. OrTuert o JIP
XAMHYIECKOTO CTPOCHHS.

2 [YrieBonopo/ibl. AJIKAHBI: JlaGoparopuas paGota Ne2. [loyuenue u cBotictea | Y CTHBIH oIIpoc,
HOMEHKJIATypa, CUHTE3, CBOKACTBA, | yrieBoJ0po/IOoB. Ortuer o JIP
TPUPOIHBIC UCTOYHUKH.

HenpenenbHbie yriaeBoa0poIbl.
CTpoeHne KpaTHBIX CBA3EH,
peaKkLu IPUCOCINHEHUS.
/ApOoMaTHYECKHUE YTIIEBOIOPO/IBI.
Crpoenue, cBoiicTBa. [ToHsTHe
ApOMaTHYHOCTH.

3 |Crmprel, eHobI M pocThie 3upsI: | JTaboparophas padora Ne3. Kucnopozcozaepxariue | Y CTHBIH onpoc,
CUHTE3, CBOMCTBA, HOMEHKJIATypa, COC/IMHCHYSL. Ortuer 1o JIP
OHOJIOTHYECKast POJIb.

KapOoHMIBHBIE COCTUHECHUS:
QITBJICTU/IBI, KETOHBI, KApOOHOBHIE
KHUCJIOTHI M UX TPOU3BOJIHBIC.

4 |AMWHBI, aMUHOKHCJIOTHI, IENTHIBI, | JlaGopaTopHast pabota Ned. A30TcoepIKaIiye VYerHbli onpoc,
oenxu. CTpoeHue, CBOUCTBA U COC/IMHCHYSL. Ortuer 1o JIP
¢GyHKIHN.

5 JlabGopatopHas padota Ne5. YrieBos VYerHbli onpoc,
'YrneBoasl. CTpoeHue, Ortuer no JIP
Kiaccupukarys, Gusnko-

XUMHUUECKHE cBOMCTBA. ONTHYECKas
M30MepHs.
3 cemecTp
1 CraHgapTu3anms pacTBopa Tuapokcuaa Harpus.Otuer mo JIP
. Onpeneneane Macchl a30THOM KHCJIOTHI.
TUTpUMETPUUECKUNA aHAIN3
MatemaTraeckast 00paboTka pEe3yJIbTaTOB

OKCIICPUMCEHTA.




3 4

CrangapTu3anus pacTBopa mnepMmaHraHata kanus.Otuet no JIP
Omnpenenenne conepxkanus xenesza(ll) meromom
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSL.

3 OmnpenencHue 00Imei kecTKocTH Bogbsl MetonomOTueT mo JIP
KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMUS.
4 OmnpenerneHue pH pactBopoB.OTueT mo JIP
[ToTeHIIMOMETpHUYECKUE METO b
AHAT3A IloTeHnuomeTpuueckoe  OMpeNeNeHUe  HUTpPaT-
HMOHOB B NIPHPOTHBIX BOJIAX.
5 |CneKkTpocKonu4YecKre METOAbI CnexrpodoTomerpudeckoe ompezenaeHue HUTpuT-Otuet no JIP

aHaJIi3a.

IMOHOB B IMPUPOJAHBIX BOJAX.

3ammra naboparopuoit padotel (JIP), BeimonHenue kypcoBoro mnpoekra (KII), xypcoBoii
pabotel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mamucanume pedepara (P), scce (D),
koiokBuyM (K), rectuposanue (T) u T.x1.

[Ipy wu3ydeHMM JUCHUIUIMHBI MPHUMEHSIETCS JJIEKTPOHHOE OOy4YeHHe, IUCTAHIIMOHHBIE
oOpazoBareinbHble TexHOJ0TUM B cooTBeTcTBUM ¢ DI'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBas pabora He npexycMoTpeHa y4eOHBIM IIIIaHOM

2.4. TlepeyeHb y4eOHO-METOAUYECKOr0 olecrevyeHusl Al CAMOCTOATEIbLHOH pPadoThI
00y4YaroIuXCcsl M0 JUCHUILIMHE (MOYJIIO)

Bug CPC

[Tepeuenp yaeOHO-METOIMUECKOTO 0OECTICUEHHS TUCIUIUTNHBI MO BBITIOJIHEHHIO
CaMOCTOSTENIbHON paboThHI

OdopmiieHue
mabopaTOPHBIX
pabot

1. Axwmeros, H. C. JlabopaTopHble 1 ceMUHapCKHe 3aHATH 110 00IIel M HEOpraHUUECKOH
xumud : yaeoHoe mocobue / H. C. Axmeros, M. K. Asu3zogra, JI. . bagpiruna. — 6-¢ usgm.,
ctep. — Cankr-IlerepOypr : Jlans, 2021. — 368 ¢. — ISBN 978-5-8114-1716-2. — Texkcr :
aMeKTpoHHbIE  //  JlaHb :  DIICKTPOHHO-OMOIMOTEYHAss  CHUCTEMA. URL:
https://e.lanbook.com/book/168686

2. T'pamgbepr, M. U. Opranmueckas xumus. [IpakTudeckue pabOTHI M CEMHUHApPCKUE
3aHATHS : ydeOHOoe mocobue / U. WU. I'parnbepr, H. JI. Ham. — 7-e m3n., ctep. — CaHKT-
IetepOypr : Jlanp, 2019. — 360 c. — ISBN 978-5-8114-3902-7. — TeKcT : 3JMeKTPOHHBIN //
Jlans : anexTpoHHO-0MONIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/121459

CamocrodrensHoe
HU3y4YeHUE
TEOPETUYECKOTrO
Marepuaia

1. Eropos, B. B. O6mias xumust : yaeOruk ais By3os / B. B. EropoB. — 2-e u3z., crep.
— Cankr-IlerepoOypr : Jlawb, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekcr :
aJIeKTpOoHHBIH  //  JlaHb JNEKTPOHHO-OMOMMOTEYHasT ~ cHCTeMa. URL:
https://e.lanbook.com/book/153684..

2. IOpoBckas, M. A. OcHOBBI OpraHu4eckoil xumuu : ydeOHoe mnocobme / M. A.
HOposckas, A. B. Kypkun. — 4-¢ u3zn. — Mocksa : Jlabopatopus 3uanuii, 2020. — 239 ¢. —
ISBN 978-5-00101-757-8. — Texkcr : anextpoHHbIi // JlaHp : 31€KTpOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/135515

3. UynperanHa, [I.A. AHamutndeckas xumus: y4de0. mocobue / JI.A.Uynperauna, JI.A.
[Mune. — M-Bo obOpa3oBanus u Hayku Poc.®enepanun, Kybanckuit roc.yH-T. — KpacHomap:
Kyb6aHckuii rocynapcTBeHHBIH yHIBepcHuTeT, 2018. - 108c.

CamocrosTensHOe
peuICHueC 3aj1a4

1. COOpHHK TECTOB M 3a/1a4 MO Kypcy XUMuH : ydyeOHoe nocodue / E. A. AnanbeBa, A. B.
Banbkos, M. A. I'maronesa [u np.]. — Mocksa : HUSY MU®U, 2014. — 144 c. — ISBN 978-
5-7262-1960-8. — Texkcr : anmexTpoHHbIH // JlaHb : 37MeKTPOHHO-OMONIMOTEYHAsT cHCTEMa. —
URL: Pexxum nocryna : https://e.lanbook.com/book/103243

2. Tpasens, B. @. 3agaun o opranndeckoil xumun : yaebHoe nocodue / B. ®@. Tpasens,
A. 10. Cyxopykos, H. A. Tloxapckas. — 2-e uzg. — Mocksa : Jlaboparopus 3nauui, 2020. —
267 c. — ISBN 978-5-00101-895-7. — Tekcr : snekTpoHHbI // JlaHb @ DJIEKTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/151499

ITonroroBska k
TEKYyIIEMY
KOHTPOJIIO

Meroauueckue peKOMEHIalMK K OpraHu3aliui ayJTMTOPHON U BHEAYTUTOPHOU
(caMocCTOSATENBHOI) PabOTHI CTYACHTOB: MeToamdeckue yka3anus / cocT. T.I1. CTopoxeHko,

I1.b. ITounnok, A.B. Becnanos, H.B. Jlo3a - Kpacnonap: Kybaunckuii roc.yn-t, 2018, 89c.



https://e.lanbook.com/book/168686
https://e.lanbook.com/book/103243

Y4eOHO-METOIMYEeCKUe MaTepuaibl Uil CaMOCTOSTENbHOW paboThl OOydYaroUIUXCs U3
Yyciia UHBAJIMJIOB U JIMIL C OFPaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrapistorcs B
dopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSM UX 3A0POBbS M BOCIPUATHS UH(OPMAIIHH:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist L ¢ HapyIIeHUsMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. OOpa3oBaTesibHbIC TEXHOJIOTHMH, INPHMEHsieMble IPH OCBOCHHUM IMCUMILIUHBI
(Mmonxy.Jist)

B cBs3u ¢ tpeboBanusimu ®I'OC BO no nanpasnenuto noaroroBku 06.03.01-buonorus
peanu3anys KOMIETEHTHOCTHOTO TOJIXOJa MpeaycMaTpuBaeM IIHPOKOE UCIHOJIb30BaHUE B
y4eOHOM Tpollecce AaKTUBHBIX W WHTEPAKTHUBHBIX (OPM TpOBENEHUS 3aHATHHA. TexXHOIIOTus
MHTEPAKTUBHOI'O OOy4YEHUS 3aKJII0YaeTcs B TOM, YTO Ha MPOTSKEHUU BCETO yueOHOrO BpEMEHU
IPOUCXOAUT OOMEH MHEHMSIMH, BBICAYIIMBAIOTCA U OO0CYXIalOTCS pPasHble TOYKU 3PEHUS
cTylaeHToB. OpraHuzanus H3Yy4€HHs MaTepuaja Kypca OCYLIECTBISIETCS Ha OCHOBE CHUCTEMHO-
JEeSITeILHOCTHOTO MOX0/1a U PEKOMEHIANNHN MO3TATHOTO (POPMUPOBAHHS YMCTBEHHBIX JICHCTBUI.
Jlexuuu HOCAT MOTHBALIMOHHO-TO3HABATEIIbHBIN XapaKTep.

I noeieHust  3G(HEKTUBHOCTH YY4eOHOrO TPOIECca HCIONB3YIOTCS —CIIEAYIONUE
o0Opa3oBaTesibHbIE TEXHOJIOTMH: MH()OPMallMOHHO-Pa3BUBAIOIINE TEXHOJIOTUH, HalpaBiICHHbIE Ha
(GbopMHUpOBaHUS CUCTEMbI 3HAHUH, 3alIOMUHAHUS U CBOOOIHOE onepupoBanue umu. Mcnoms3yercs
METOJT MpOOJEMHOr0 M3JO0XKEHUS MaTepuaja, CaMOCTOSITENIbHOE W3y4deHHe MaTepuala,
MPUMEHEHNE HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUHN JJI1 CAMOCTOSITENIbHOTO MOMOJIHEHUS 3HAHUH.

[TpoGieMHas JIeKIMsl HAYMHAETCs C BOIIPOCOB, C MOCTAHOBKU MPOOJIEMBI, KOTOPYIO B X0JI€
U3JI0KEHUs1 Marepuana HeoOXxoaumo pemuTh. I[IpobiemMHble BOMPOCHI OTIMYAIOTCS OT HE
NpOoOJIEMHBIX TEM, YTO CKpbITas B HUX IpobiieMa TpeOyeT HEe OJHOTHIIHOIO PELIEHUs, TO €CTh,
TOTOBOM CXEMBI PELIEHUS B MPOIIJIOM OIBITE HET.

Jlexuuu-auanaoru u npoOIeMHbIe JIEKIIMK MO3BOJISIOT BKIIOYATh MHTEPAKTUBHBIE 3JIEMEHTHI
B MIPOLIECC MPENoIaBaHMs, CIOCOOCTBYIOT NPUOOPETEHHIO HE TOJIBKO 3HAHHWM MO TeMe JIEKIIUHU, HO
Y HaBBIKOB HCCJIEI0BATEIbCKON U aHATMTUYECKOHN JAESATEIbHOCTH.

Jlexkuuu B Qopme mNpe3eHTaluu C HCHOJIb30BaHUEM MYJIbTUMEAMMHON ammaparypbl
oOecrieunBarOT Oosiee BBICOKMH YPOBEHb MOHHUMAHMS CIIOKHBIX CTPYKTYpP, CXEM B3aWMOCBS3Eil
OTJIEbHBIX 3JIEMEHTOB.

OOpa3zoBarenbHble  TEXHOJOTMH:  METOJ  NPOOJEMHOTO  M3JIOKEHHUs  MaTepuana;
CaMOCTOSITENIbHOE UYTEHUE CTYJIEHTaMH Y4eOHO-METOAMYECKONM W CIPaBOYHOM JUTEPaTyphl H
nocjenyomeil cBoOOAHON IUCKyCCMH IO OCBOGHHOMY MMM MaTepuany. Mcmnonb3oBanue,
WUTIOCTPATUBHBIX BUIEOMATEPUATIOB C MTOMOUIBIO0 MYJIBTUMEINITHOTO 000pyA0BaHUs. TEeXHOIOTHH
JUYHOCTHO-OPUEHTUPOBAHHOTO  OOyuYeHHs, TMO3BOJSIOIIME  CO3AaBaTh  MHIUBUIYaJbHBIE
00pa3oBaTeNbHbIC TEXHOJIOTHH.

Ilepeuncnennbpie 00pa30BaTEIbHBIE TEXHOJIOTHH PEATU3YIOTCS:



-  TOpH YTCHWHM JIEKIUU C WCIOJIb30BAaHUEM MYJIBTUMEIUNUHBIX TIPE3CHTAUUNd U
JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA;

- TIpY TMATIOrOoBOM (hopMe MpOBEACHUS JEKIIMOHHBIX 3aHATHI C TIOCTAHOBKOM M pelICHHEM
POOJIEMHBIX U CUTYAl[MOHHBIX 3aJlaHUM;

- IpU TPOBEICHHU JIAOOPATOPHBIX PAOOT BKIIOYAIOMIMX TIIYOOKYIO CaMOCTOSTEIBHYIO
npopaboTKy TEOpPEeTHMYECKOro MaTrepuana, HW3yuYeHHE METOAMKU IMpoBeldeHUs paboThl H
IUTAHUPOBAHMS HKCIIEPUMEHTA.

Jemoncmpayuonnvlll  Xumuyeckuli 9KCnepumMeHm OTHOCUTCS K CJIOBECHO-HAIJIAHBIM
MeTofaM OOydeHHsl ¥ TO3BOJISIET IPernojaBaTeNlio cHOpMUPOBATH HMHTEPEC K MPEIMETY Yy
CTYJEHTOB, OOYYUTh UX BBIIOJHATH ONpPEEICHHbIC ONEpallii C BEIIECTBOM, MPHEMaM TEXHUKH
nabopaTopHoOro 3kcrnepuMeHTa. OCHOBHBIE TPEOOBAaHUS, PEABSBISIEMbIE K JIEMOHCTPALIMOHHOMY
SKCIIEPUMEHTY:  HArJsJHOCTh; MPOCTOTa; 0€30MacHOCTh; HAIEKHOCTb;, HEOOXOAMMOCTh
00BsICHEHUS IKCIIEPUMEHTA.

Ilpu  npogedenuu nabopamopHvlx 3amamuill HEOOXOAUMO CO31aThb YCIOBHUS  JUIS
MaKCHUMaJIbHO CaMOCTOSITEJIbHOTO BBIMOJIHEHUS CTYJIEHTaMH JIabOpaTopHBIX padoT. [lostomy mpu
MIPOBEJICHUH JTAOOPATOPHOTO 3aHATUS PEKOMEHIYETCS:

1. TlpoBenenue skcmpecc ompoca (B YCTHOM WM MUCbMEHHOW (OpMe) MO TECOPETUUECKOMY
MaTepuanty, HeOOXOIUMOMY JUJIsl BBIIIOJIHEHUS PabOTHI (C OIICHKO).

2. TlpoBepka MIaHOB BBHITOJHEHHS JIAOOPATOPHBIX PA0dOT, MOATOTOBICHHBIX CTYJICHTOM B paMKax
CaMOCTOSITENILHOM pabOTHI.

3. Omenka paObOTHI CTY/ICHTA B JIAOOPATOPUH H MOJYICHHBIX UM PE3YyIbTaTOB (C OIEHKOM).

4. TIpoBepka oT4eTa O BHIIIOJHEHHOW J1a00paTOpHOM paboTe (C OIICHKOM).

JlabopaTopHbie 3aHATH (PadOTHI) MPOBOISTCS MOCIIE U3YyUEHHUs ONPEIEIICHHOTO pa3/ena.

B mpouecce mpoBeneHus JEKIIMOHHBIX 3aHATUNH M JaO0OPAaTOPHBIX PabOT MPaKTUKYETCS
IIMPOKOE HKCIIOJIb30BAaHHE COBPEMEHHBIX TEXHUYECKUX CPEICTB (IIPOEKTOPHI, MHTEPAKTHBHEIC
nocku, Uuatepuer). C ucnonb3oBaHueM MHTepHETa OCYIIECTBISIETCS AOCTYN K 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M IIOMCKOBBIM CHCTEMAaM.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOIOTUH, TPUMEHSIEMbIE IPU U3YUYCHUU TUCIUILINHBL —
JUIS  JUI C OTPAaHWYECHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI TIPEAYCMOTpPEHa OpraHU3aIus
KOHCYJIbTAIMH ¢ UCIIONF30BaHUEM DJIEKTPOHHOM MOYTHI.

4.0ueHOYHBbIE CPEeACTBA /UIS TEKYLIero KOHTPOJISA yCIeBaeMOCTH M NPOMEeKYTOYHOM
arrecTauMu

OneHouyHble CpeACTBA MpeJHa3HAUYEHbl JUIsI KOHTPOJS M OIEHKH 00pa3oBaTeIbHBIX
JOCTH>KEHUI 00y4aronMxcsi, OCBOMBIIMX MPOrpaMMy y4eOHOM JUCIUIUIMHBI « XUMHUS.

OneHouyHbIE CpeACTBAa BKJIIOYAET KOHTPOJIbHBIE MaTepuajbl JUIsl MPOBEICHUS TeKYIero
KOHTpPOJsi B (QopMe TecToBBIX 3aJaHui, J1a0OpaTOpPHBIX pabOT, KOHTPOJBHBIX pPadoOT,
KOHTPOJIBHBIX BOIIPOCOB Y MPOMEKYTOYHOM aTTecTaluu B opMe BOIIPOCOB K 3a4ETY.

CTpyKTypa OllEHOYHBIX CPEJCTB JJI TEKYlIeil ¥ MPOMEKYTOYHOH aTTecTaluu

Kox n HanmeHoBanue HanmeHoBaHME OIIEHOYHOTO CPe/ICTBA
Ne Pesynprarel 06ydeHus v
HMHJUKATOpa Texymuit IIpomexyTounast
n/m (B cooTBeTcTBUH C 1. 1.4)
(B cooTBeTcTBHH C 1. 1.4) KOHTPOJIb arTecranus
HOIIK-6.1. Umeet 3HaeT OCHOBHBIE TIOHITHS W 3aKOHBI | Bonpocwl 014 Bonpocul k
[peICTaBIeHUs 00 o011eil, HeopraHMYECKOH, OpPraHUYECKON | ycmuoco onpoca 3auemy
COBPEMEHHBIX XUMHUH, 3aKOHOMEPHOCTH TMpOTEeKaHus | no meme, JIP
1 HATIPaBJICHHUSX (PU3HKH, XMUMHUYECKHX IPOIIECCOB, METOBI
XHMHUH 1 HayK o 3emie, KaueCTBEHHOT0 U  KOJIMYECTBEHHOI'O
AKTYATBHBIX TIPOGIEMAX aHaiu3a, (usnyeckue METO/IbI
HCCIIeI0OBaHMUS,;




OHMOJIOTUYECKUX HAYK U
MEePCIIEKTUBAX
MEKIMCLUTTIMHAPHBIX
HCCIIeI0BaHUM

YMeeT npoBOAUTE PacyeThl O OCHOBHBIM
3aKOHAM XHMUH, M0JIB30BAThCS
XUMHUYECKOH CHMBOJIMKOW; IPHUMEHSATH
3HaHUS (YHIAMCHTANBHBIX  pa3zesioB
XAMHU Ui ONHKCaHWs  SIBJICHHUH,
MPOUCXOIAMNAX B JKHBOH KIETKE, B
OHMOJIOTHYECKUX CHCTEMax, TPHMEHATh
MOJIyYCHHbIE 3HAaHUSA N0 XUMHH IS
penieHus mpoeCCHOHATBHBIX 33734,

Bonpocu ons
YCmMHo20 onpoca
no meme, JIP, KP

Buageer CIIOCOOHOCTBIO BHEAPATH | JIP
JOCTIDKEHMSI XUMHM TIpU  peIleHHU
podeCcCHOHANBHBIX 33/1a4
HOIIK-6.2. Ucnons3yer | 3Haer OCHOBBI xumuueckoro | JIP Bonpocw k
B IIpo(heCCHOHATLHOM SKCIEpUMEHTa, CTaHIAPTHBIE METOMUKU 3auemy
JeSITeIbHOCTH HaBBIKU XUMHUYECKUX HCCIIeIOBaHUH,
MIPOBEACHUS CHHTETHYECKUE u AHAJINTHYECKHUE
71a00paTOPHBIX METOBI MOJTyYEeHHUS u aHanmmsa
HCCIIEIOBaHMH, XMMHYECKHX BELIECTB U peaKIuii;
COBPEMEHHBIE METOBI Ymeer 0e30macHo nons3oBarecs | JIP
XUMUH, Gu3nKy, XAMHUYIECKUMHU peakTUBaMHu u
MaTEMaTHYECKOrO XAMHUYICCKUM 000pyI0BaHHEM;
MOJIENIMPOBAHUS U MIPOBOJIUTH SKCIIEpUMEHTAJIbHbIE
MaTeMaTHYeCKOH HCCIIeIOBAHUA u aHAJIN3UPOBATh
CTaTUCTHKH, a TAKXKE pe3yIbTaTh
COBpPEMEHHBIE Buageer HaBBbIKAMHU paboTsl B | JIP
o0pa3oBaTenbHEIE U XUMHUYECKOM naGopaTopuu u
UH()OPMAIHOHHBIE TEXHOJIOTHYECKHUX YCJIOBUSIX, c
TEXHOJIOTUN XUMHYECKHUMHU peakTHBaMH u
XMMHUYECKHM 000pyJOBaHHEM
HOIIK-6.3. 3HaeT HOPMBI TEXHUKH Oe3omacHoctH, | JIP Bonpocwi k
JeMmoHCcTpHupyeT METOJIOJIOTUIO XUMUH, (1)1/1314%01(1/16 u 3avemy
BJIaJICHUE MCTOIaMH | XHMHUYECKHUE CBOICTBa BEILECTB,
CTaTUCTHYECKOTO

BO3MOXXHBIC PUCKH

OILICHMBAHUA U IPOBEPKU

YMeeT NpOrHO3MPOBATh NMEPCHEKTUBBI W | Bonpocwl 0na

3 | THmoTes, COIMAbHEIE MOCIIENICTBHS | YCMHO20 ONpOCa
TPOTHOSHPOBAHNA HCTIONB30BAHMS JNOCTWKEHUH | no meme
TiepCreKTIB Y| coBpemenHoil Xumun
COILIMAJIBHBIX

I . _ | Brageer  cmocoGHOCTBIO — MpUHHMATH | Bonpocwel 0ns
MOCIEICTBHI cBoei
. rpaMOTHBIE, HAyYHO  OOOCHOBaHHBIE | YCMHO20 Oonpoca
poeCCHOHATBHOMI
npo(eCCUOHATBHBIC PELICHUS no meme
JIESTETBHOCTH.

TunoBbie KOHTPOJIbHBbIC 32JAHUS MJIH HHbIE MaTEePHAJIbl, HEOOXOAMMBbIE VI OLCHKH
3HAHM I, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIMX 3TANbI
(popMHpOBaHHUSI KOMIIETCHIIHI1 B poLecce OCBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbI

Texkymmii KOHTPOJb OCYHIECTBISIETCS B YCTHOM M MUCHbMEHHOM ¢opme B mpolecce
MPOBEJCHUS JICKIIMOHHBIX 3aHATUN U JIabOpaTOpHBIX padOT, MpPU BBINOJIHEHWU KOHTPOJIBHBIX
pador.

Ilpumepnolii nepeuens KOHMPOJILHHIX 6ONPOCOE NO OMOETLHBIM MEMAM OUCUUNIUHDBL
1 cemecmp
Tema 1: Bseoenue. Ocnoenvie 3akonvl xumuu. Knaccoel Heopeanuueckux coeounenui
1. TlpeameT u OOBEKT U3YUCHUS] XUMHU.
2. llepeuncnure OCHOBHBIE 3aKOHBI XUMUHU
3. HazoBuTe Ki1acChl HEOPraHMYECKUX COETUHEHHI.




Tema 2. Cmpoenue amoma u XUMU4ECKAs CBA3b.

1. KBaHToBo-MexaHUYECKas MOJENb CTpoeHUs aToMa.6.KBaHTOBBIE unciia UX PU3NUECKUN
CMBICIL.

ATtommusle S, p, d, f - opOuram.

[TpuHLIMIIBI 3a0JHEHHUE JEKTPOHAMU aTOMHBIX OpOUTaei

CdhopmynupyiTe NepUOIUISCKAN 3aKOH.

Crpoenue nepuoauueckas cucrema snemeHTos /(.M. Menneneesa.

[lepeuncnure TUIIBI XUMUYECKOU CBS3H.

IToastue o metone BC u MO.

Nooakown

Tema 3. DHepeemuka Xumudeckux npoyeccos. Xumuieckas mepmoOUHAMUKa U XUMU4ecKoe
paesHosecue

1. Yro Takoe TepMoaMHAMHUYECKAsT cUCTema?

HazoBuTe TUIIBI TEPMOJIMHAMUYECKUX CUCTEM.

[lepeuncnure GYHKIUU COCTOSIHHUSL.

Uto Takoe cTaHIapTHBIC TEPMOIMHAMUYECKHE IapamMeTpbl 00pa3oBaHUS BEIIECTB?
OOBICHUTH BO3MOJKEH JIM BEUHBINA JIBUTaTEIIb.

Kakue peaknum Ha3bIBaIOTCS 3K30TEPMHUYCCKHE M DHAOTEPMUYECKUE?

Kak onpeenuts BO3MOKHOCTD MPOTEKAHUS XUMHUYECKOU peaKIuu?

Noakown

Tema 3: Xumuueckas kunemuxa. Kamanus.

1. Kakue pakTopbl BIUSIOT Ha CKOPOCTh XUMHUYECKON peakiuu?

2. IloueMy AOpOTrOCTOSIIIME KATAIM3aTOPBl WCIONB3YIOT B TEXHOJIOTHYECKUX TMpOIeccax M
SKOHOMMKHU MPEeANPUITAN

3. Kak ucnone3yro [lpunmun Jle-1llaTenbe mjis CMENICHHUS PaBHOBECHBIX IPOIIECCOB B CTOPOHY
BBIXOJ1a IPOAYKTa?

Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax

[TpuBeauTe mMpUMeEpsl TUCTIEPCHBIX CHUCTEM.

OnummMre cBONCTBA pacTBOPOB.

N3 xakux cTaguii COCTOMT MPOILECC PACTBOPEHHUS.

Kakue ¢akTopsl BIUSIOT Ha IPOLIECC PACTBOPEHUS?

Uem oTauyaroTcs HacaIbHbIE PACTBOPHI OT PEATIbHBIX?

Kakue BemecTBa OTHOCATCS K 3JEKTpoOIUTaM?

[ToyemMy 37A€KTPOIUTHI HPOBOJAT TOK?

9. Yem CHIIBHBIE DJIEKTPOJIUTHI OTIIMYAIOTCS OT CIAOBIX?

10. IToyemy KOHCTaHTa JUCCOLMALIMK HE MPUMEHMMA K CHJIBHBIM 3JIEKTPOIUTaM?
11. Tlouemy puznopacTBOpPHI 3aMeP3arOT MpU OOJIee HU3KOM Temneparype?

©CoOoNO O AW

Tema 5 : Xumus komniekcHulx coeounenuti. Komnnexcoobpasosanue 6 pacmeopax.

1. CtpoeHue 1 HOMEHKJIATypa KOMILJICKCHBIX COCMHEHU 0-3JIEMEHTOB..

2. XuMuueckas CBI3b B KOMIUIEKCHBIX COSIMHEHWHN.

3. Meroa BC o reomeTpun ¥ MarHUTHBIX CBOMCTBaX KOMILIEKCHBIX COETMHEHUM.

4. O0mas xapakTepuCcTHKa KOOPAMHAIIMOHHBIX COSTMHEHNN OMOMETAIIOB C OMOTUTaH/IaMH.
5. PaccMOTpeTh CTpoeHHe TreMorioOnHa KpOBU

6. Kak omnpenenuTe MarHUTHBIE CBOMCTBA KOMILIEKCOB?



Tema 6: OxucrumenbHo-60ccmanogumellbHble NPOYeCccovl, UX 3aKOHOMEPHOCIU U UX POJIb 8
buonoeudecKux cucmemax. dNeKmpoxumuiecKue npoyeccol

3. Kak paccunrtarb BO3MOXXHOCTH IpoTekanusi OBP?

4, Kak co3aaTh rajJi-BAHHYECKHUI JIEMEHT, UMesT ONWH BHUJ MeTauia?

5. [Toyem Henmb3s MOJYYUTHh AKTHUBHBIE METAJUIBI M3 BOJHBIX PACTBOPOB JJIEKTPOJTUTHYCCKHAM
nyrem?

Tema T: O630p c60ticme 371eMeHMO8 U UX BANCHEUUUX COCOUHEHULL.

1.ITouemy meramibl Onectar?

1. Ilouemy meTaymIbl TPOBOAST TOK, @ HEMETAIJIBI - HET?

2. I'me B mepumomuueckorr cucreme s3nemeHToB J[[.M. MenneneeBa HaxomATcs METaUIbl M
HEMETAJUIBI?

3. Kakue BemecTBa OTHOCATCS K MakpoO- © MUKPOJIEMEHTaM ?

4. Kakue meTayuibl Ha3bIBalOT METAJUIAMU KU3HU?

5. Tloyemy KOMIUIEKCHBIE COJIH ]| JIEMEHTOB SPKOOKpAIIeHHBIC?

2 cemecmp
Tema 1: Bseoenue. Cmpoenue amoma yenepooa. I ubpuouzayus. Teopus xumuyecko2o cmpoenus.
1. Yro takoe rubpummsanusa’ Kakue THIBI THOpHIM3AHMKA XapaKTepPHBI Ui aToMma yriiepona B
OpPTaHUYECKUX COCIUHEHUSX?
2. Kak tun ruOpuan3anuy BIUsSET Ha TECOMETPHIO MOJICKYJT?
3. Uro takoe uzomepus? Kakue cymecTByrOT BUABI H30MEPUU U YEM OHH OTIUYAIOTCS?
4. JlaiiTe ompeneneHue KUCIOTHOCTA U OCHOBHOCTH 110 bpéncreny u JIstoucy.

Tema 2: Yeneeo00poovl. Ankanvl: HOMEHKIAMYpPA, CUHMe3, CGOUCMEA, NPUPOOHbIEe UCTOYHUKU

1. Iloyemy ankanbl OO0NaNAlOT MEHBIIEH PEAKIIMOHHOM CIIOCOOHOCTBIO, YeM JApyrue
YTJIEBOOPOIBI?

2. Tlouemy peakiuu raJoreHUPOBAHUS ATKAHOB HHUITUUPYIOTCS CBETOM?

3. [loueMy TmOBeACHHE IUKJIONPONIAHA ¥ IUKIOOyTaHAa 3aMETHO OTIUYACTCS OT JPYTHUX
[UKJI0QIKAHOB?

4. Yto Ttakoe oktanoBoe umucio? Kakue mnporeccyl HedTemepepaOOTKU HaAmpaBiIeHbl Ha €ro
TOBBIIIIEHUE?

Tema 3: HenpeoenvHule yeneo0opoovl. Cmpoenue Kpamuwix ces3el, peakyuu npucoeOUuHeHus.

1. B ueM OCHOBHOE OTJIMUME B CBOMCTBAX MPEJEIIbHBIX U HEMPEACIbHBIX YTIEBOI0POAOB?

2. TloueMy ajkeHbl 00JIaa0T TEOMETPHUECKON N30MepHen?

3. Kak dopmynupyercss mpaBuno MapkoBaukoBa? [louemy peakmum 3ieKTpO(UIBHOTO
IPUCOEAVHEHNS MY NTOAUYNHSAIOTCA?

4. O0wsacuute nepekucHbiit 3pdext (3pdexT Xapaia).

Tema 4: Apomamuueckue y2ne6000poovl. Cmpoenue, ceoticmsa. Ilonsimue apomamuuHocmu.

1. Yro Takoe apoMaTUYHOCTH?

2. O0bscHATE, TTOUeMy OEH30J1 HE TPOSBIISCT CBOWCTB HEMPEACTbHBIX COCTUHEHUH (B OOBIYHBIX
YCIIOBUSX).

3. Uto Takoe 31eKTpoHHBIE A()(HEKTHI 3aMECTHTENEH M KaK OHU BIUSIOT Ha OEH30JIBHOE KOJIBIO?

4. Kakue npoJIyKThI IOJIy4aTcs B pe3yabTaTe HUTPOBAHUS aHUIIMHA?

5. CornacoBaHO JIM BIUSHUE 3aMECTUTENIEH B X0/1€ OpOMUPOBaHUS M-aMUHOOEH30MHON KHUCIOTHI?



Tema 5: Cnupmei, ¢enonvi u npocmoele 3¢Qupvl. cuHmes, C60UCMEd, HOMEHKIaAmypd,
Ouo02UYeCKAs POTlb.

1. Kakue OMOIOTUYECKH aKTHBHBIC BEIIECTBA, OTHOCAIINECS K CIIUPTaM U (peHoIaM, BbI 3HaeTe?

2. B uem cocTOUT OTIIMYME MEXKAY CIIUPTaMu U (peHomamu?

3. [louemy d¢eHon Opommpyercs naxe pa30aBICHHBIMH pPAcTBOpaMH OpoMa TpH HHU3KUX
Temneparypax?

4. Kak MOXKHO NOJy4aTh alIKUI(PEHUIOBbIE F(PUPbI?

5. B Kakux ycJOBHUSAX MPOUCXOIUT PACIICIUICHUE TPOCTHIX I(PUPOB?

Tema 6: KapbouunvHvle coeduneHUus: anvb0ecuovl, KemoHbvl, KAPOOHOBble KUCIOMbL U UX
npouU3BoOHbIe.

1. Kak ¢ IOMOIIIbI0 KAYeCTBEHHOMN PEaKIMK OTJIUYHMTh alleTaIbJICTH]T OT aleToHa?

2. Yem o0OycnoBieHa pa3HHIa B PEaKIIMOHHOW CIIOCOOHOCTH aJIbJICTHIOB U KETOHOB?

3. Kak 0OBSICHUTH BBICOKYIO KUCIIOTHOCTh KapOOHOBBIX KHUCIIOT?

4. KakoBa poiib MUHEPATBHBIX KUCIIOT B TIpoIiecce dTepuduxamnmm?

Tema 1 Amunvl, amunoxuciomol, nenmuowl, beaxu. Cmpoenue, ceoucmea u QyHKyuu.

1. Yem 00ycnoBiIeHa OCHOBHOCTh M HYKJICO(DUIBHOCTh aMUHOB?

2. OOBsicHHTE, TOYEMY TPHUATHIAMHH oO0yiajaeT OoJyblIeldd OCHOBHOCTBIO, Ye€M AaMMHAK, a
TpudeHnIaMuH — Kpaiine ciaboe ocHoBaHUE?

3. Kakue nmunbI Ha3piBatOT ocHoBanusiME [1udda?

4. Tloyemy pacTBOp INIMIIMHA UMEET HEUTPALHYIO PEAKIIMIO, a IU3UHA — IIEJIOYHY0?

5. Kakwue OeNku BCTYNaOT B KCAHTOIMPOTCHHOBYIO PEAKIIUI0?

Tema 8: Venesoovl. Cmpoenue, knaccugurayus, usuxo-xumuueckue ceoticmeda. Onmuueckas
uzomepus.

Kakue QyHKIMH BBITIOTHSIOT YIIICBOBI B )KUBBIX OPTaHU3Max ?

[Touemy anmba03bl — 3HAUUTENBHO O0JIee CUIIbHBIE BOCCTAHOBUTEINH, YUeM KETO3bI?

Kak oTiiuuTh B pacTBOpe caxapo3y OoT (PPyKTO3BI C TOMOIIbIO KAYECTBEHHOHN peaKinu?

B yem oTnnuune kpaxmana OT rIIHKOreHa?

[Touemy hpepMeHTATHBHBINA THAPOIU3 KpaxMalia MPOTEKAET 3HAYUTEITHHO OBICTPee KUCIOTHOTO?

arONE

3 cemecmp
Tema 1: Xumuueckoe pasnogecue. Komcmammor xumuyeckozo paeuogecus. Ilpunyun Jle-
Llamenve.
1. Chopmynupyiite 3akoH AedCTByOmUX Macc. [lokaxute aelicTBUE 3TOTO 3aKOHA Ha
mpoliecce auccoruanuu KucioT (ocHoBanuii). Koncrantel paBHoBecus. DakTOphI, BIUAIONINE HA
UX BEJINYMHBI.

2. Jlaiite ompeneneHne KOHCTaHThl KHCJIOTHOCTH, KOHCTaHThl OCHOBHOCTH. IIpuBenure
IIPUMEPHI.
3. Koncrantel paBHOBecus (TepMOJMHAMHYECKasi, peajibHas, YycioBHas). dakTopsl,

BIIMSIONINME HA UX BEIWYMHEL UTO XapaKTCpU3ycCT KO3(I)(I)I/II_II/ICHT AKTUBHOCTHU W MOJIbHaA ,Z[OJ'ISI?

Tema 2: Ilpomonumuueckas meopus. bygepuvie pacmeopeoi.

1. JlaiiTe ompeneneHrue KUCIOTHI U OCHOBAHMS C TOYKH 3PEHUS MPOTOJUTUUYECKOW TEOPUH
bpéncrena-Jloypu. IIpuBenure npuMepsl HEUTPAIBHBIX U 3aPSKEHHBIX KUCIOT U OCHOBaHUM. UTo
TaKoe CONpPsKEHHasi KUCIOTHO-OCHOBHAS ITPOTOIMTHYECKas napa? IIpuBeaure npumepsl.

2. Kakas peaxknus HaspiBaeTcs aBTonporosn3oM? UTo Takoe KOHCTaHTa aBTONPOTONIM3A?
Koncranta aBtromporonu3a BoAbl. UTO Takoe BOJOPOAHBIMN M THUIAPOKCUIIBHBIA ITOKa3aTenn?
VYKaxuTe CBA3b MEXKIY HUMU.



3. Kakue pactBopsl HazbiBatoTcsa Oydepubivu? IIpuBenute npumepsl Oy(pepHBIX pacTBOPOB.
OOnsicuute Mexanu3M OydepHoro neiicteus. [IpuBenure dhopmyny mist pacyera pH OydepHoro
pacTtBopa.

Tema 3: Peaxkyuu komniekcoobpazosanus u OKUCIUMENbHO-60CCMAHOBUMETIbHbIE PEaKyUlU.

1. Kakas peakuusi Ha3pIBa€TCsl OKHCIUTEIbHO-BOCCTAHOBUTEIBbHONW? UTO TakO€ OKUCIUTENb U
BOCCTAaHOBUTENL? OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN TOTEHIMAN; YTO OH XapakTepusyer?
VYpaBaenue HepHcTa, MOACHUTE CMBICI BXOMSIIMX B HEro BEIWMYMH. YKaxuTe BiausHue pH Ha
BEJIMYHUHY 3JIEKTPOJIHOr0 MOTEHIMAIA.

2. HaiiTe omnpeaeeHue CIEAYIOIUM MOHATHSIM: KOMIIJIEKCHOE COeIUHEHHE,
KOOPAMHALIMOHHOE YMCJIO, JEHTATHOCTh JINTAHJ/IA, XEJATHOE coeauHeHue. lIpuBenure nmpumepsl.
YkaxuTte Npupoay XMMHUYECKON CBSI3H B KOMIUIEKCHOM COCJIMHEHUU.

3. @DaKTOpBI, BIUAIOLINAE HA YCTONYMBOCTh XEJIATHBIX KOMIUIEKCHBIX COEIUHEHHUIA.

Tema 4: [Ipoboombop. Memponozuueckue 0CHO8bI XUMUHLECKO20 AHAIU3A

1. Ot60p mpob. IIpobGomoaroroBka. OCHOBHBIE 3Tambl MOATOTOBKH MPOO K HCIBITAHUSIM:
BBICYIIIUBaHUE, paszyioxeHue npo0d. CraBneHue u pactBopenue. PacrBopurenu.

2. OcHoOBHbIE CTaJMN XMMHUYECKOTrO aHalu3a MuHepana. Bwibop meroma ananuza. [Ipsmbie u
HEMPSIMbIE METOABI aHAIN3a. KaueCTBEHHBIN U KOJMYECTBEHHBIN aHAJIN3.

3. OO0paboTka pe3ynbTaTOB aHaIN3a: HCKIIOYEHHE IMPOMAXOB M pacdeT JAOBEPUTEIHLHOTO
WHTEpBaja.

Tema 5: Tumpumempuueckuii aHamus.

1. Uro Takoe TmepBUYHbIE CcTaHAapTHble BemiecTtBa? Kakue TpeboBaHus K HUM
npenbsaBisAioTcs? HazoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBJICHUS CTAHIAPTHBIX pacTBOpoB. Kakwue
pacTBOpPBl HA3BIBAIOTCS BTOPUYHBIMU cTaHAApTHBIMU? Kakum 00pa3oMm ycTaHaBIMBAIOT HX
TOYHYIO KOHLIEHTPAIUIO?

2. Knaccudukanus WHAMKATOPOB, HCHOIB3YEMBIX B pedoKc-TUTpoBaHuH. [IpuBenute
npumepsl. Penokc-uaukatopsl. TpeGoBaHus, IpenbsaBIsSeMble K 3TUM WHAUKatopam. WHTepBan
nepexoia OKpacku pe1oKC-UHIAUKATOpOB, pT.

3. Kommekconomerpusi. Kommnekconbl.  OcoOGennoctu  B3ammogeictBus  OTA ¢
Metaiamu. JlenratHocts DJITA.

Tema 6: Ilomenyuomempuueckue Memoovl aHaiu3a

1. [lorenunomerpuueckoe TUTpoBaHHe. (CHocoObl  ONpPENENeHHUs KOHEYHOM  TOYKH
TUTpOoBaHusA. Kakue 31eKTpoasl IPUMEHSIOT B KA4ECTBE U3MEPUTENBHBIX U 3JIEKTPOJOB CPaBHEHUS
B METOJIaX KMUCIOTHO-OCHOBHOT'O U OKUCIIMTEIbHO-BOCCTAHOBUTEIHHOIO TUTPOBAHUSI.

2. Knaccugukanus HoHOOOMEHHBIX 371eKTPOoI0B. CTEKISIHHBIE JIEKTPOIbI.

3. MerTannnueckue 3JIeKTpoJibl epBoro U BToporo poxa. Ilpusenute mpumepsl. Hanummre
YPaBHEHMsI peaKIiii, MPOTEKAIOMINX Ha XJI0pCepeOpsHOM U cepeOpsIHOM IIEKTPOAaX U ypaBHEHUS
HepHcra, onuceiBaromnye moTeHIUa bl ATUX JIEKTPOJIOB.

Tema 7: Cnekmpockonuueckue mMemoobl AHAIU3A.

1. [MpunnumuansHas cxema (QOTOdIEKTpOKoIopuMeTpa U crekrpodoromerpa. OCHOBHBIE
OTJINYUS XapaKTePUCTUK (HOTOIIEKTPOKOJIOPUMETPA OT CHEKTpoPoTOoMeTpa B BUIUMON U
yIbTPapuOIETOBOM 001aCTAX CIEKTPA.

2. OcCHOBHBIE TIPUEMBI MEPEeX0/a OT AHATUTHYECKOTO CHTHAjJa K KOHIICHTPAIIMH B METOJE
PSIMON CLIEKTPO(HOTOMETPHH.

3. O61mas xapakTepucTUKa METO/1a CIEKTPO(YOTOMETPHUH.



Ilpumepnvie dunemvr K KOHMPOJIbLHLIM pabomam

1 cemecmp
Teml: Ocnognvie nonamus u 3akoHsl xumuu. Knaccol neopeanuueckux coeounenuti
1. Boruucnuts mMosisipHyro Maccy rasa, eciau macca 280 mu ero mpu temneparype 21 °C u
nasiennn 2.026-10° 11a paBHa 0,65 1.
2. Breruncnute MOJISIpHYIO Maccy SKBUBalIeHTa MeTaa, ecinu 0,2 T ero BBITECHWIH U3
KHUCJIOTHI 78 il Bojopoaa, uamepeHHoro npu 17 °C u gaBnenun 98642 Ila.
3. I'ne conepxkutcs Gonbie monekyit: B 1 11 xmopa npu 23 °C u gaBnernn 98 500 I1a umu B 1

1 okeuaa yriepoja rpu 55 °C u gaBnenuu 10 600 I1a?

Tema 4 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax

1. B Bozme maccoii 200 r pactBopunu cosnb maccoit 20 r. OmnpenenuTbh MacCOBYIO JOJIIO
BEIIECTBA COJIU B PACTBOPE, IPUHSB IUIOTHOCTH BOJIbI paBHOM 11/MIL.

2. Omnpenenuts Maccy BOABI, KOTOPYIO HE00X0auMo mprudaBuTh K 220 T. pacTBOpa KUCIOTHI C
maccoBoit goneit 80%, yTo6s! momyunuts 60% pactBop.

3. Haiitn maccy memnoro kymopoca CuSOs *5H2 O HeoOxoaumyto it IpUroToBICHHS 1 11
pactBopa , conepsxkamiero 10% 6e3Boanoit conu. [Inornocts 10% pactBopa 1,084 r/mi.

4. s meitrrpanuzamuu 60 vt HoSO4 motpebosanocs qo6asuts 20 M 0,3 H menoun KOH.

Omnpenenutb MossipHOCTh pacTBopa H2SO4,

2 cemecmp
Tema I : Beeoenue. Cmpoenue amoma yanepooa. I uopuouzayus. Teopus Xumuiecko2o cmpoeHus.
1. B 4em 3akii09ar0TCss OCHOBHBIE MTOJIOKEHHS TEOPHH XMMHUYECKOTO CTpoeHust A. M.
Bbytneposa?
2. Onpenenure TN THOpUAN3ALUU yKa3aHHOTO aToma. Kakyro KoHpurypamnuio oH nmeer?
/'\
HsC——C——CHs, N U
4 0o=—Cc=—0 CH3;—CH,—CH,

CH,
3. Kakue »nextpoHHble 3¢¢eKThl NposBIsSeT YKa3aHHbIM aTtoMm (rpymma)? [lokaxuTe
neiictBue 3(pPeKToB CTpeNKaMH.

CH;
H;C——C——CF; CH;—CH=—/CH—NO,

CHj
4. N300pa3uTte Bce n30MephbI TeKCaHA.

Tema 6 : Kapbonunvhsie coeOunerus: anpb0e2udvl, KemoHbl, KapOOHO8ble KUCIOMbL U UX
NpPoU3800HbLe.

1. HazoBute crenayronye COCIUHEHHS 10 CHCTEMAaTHYEeCKONM WM PallMOHAIBHOM
HOMEHKJIAType:

0—0

o
ﬁ |
[ OH
CH—C HaC o cl
HoC H

Cl



2. N300pa3ute CTPyKTYpbI COeTMHEHUIA:
JUATUIIKETOH, 2-MeTHIIIMKIIOTeKCaHKapOOHOBas KHCJIOTTA, 1-6pomOyTaHoH-2, n-
METHIIOCH3aJIbICT /T
3. Ocy1iecTBUTE MPEBpaILICHUS:
H,O CrO;  CH:NH,
CiHg —= A —> B — C

H,S0,  H,S0,  -H,0

4, Omnpenenure CTPyKTypHYIO (popMyiy KeTOHa, €CId OH COIEpKUT 22,22% kucnopoza o
Macce. Bo ckosbko pa3 mapbl JaHHOTO KE€TOHA TsKeJlee BOJASHBIX apoB?

Kpurepun ouneHuBaHHMs OTYETOB IO JIAOOPATOPHBIM padoram:

— OLICHKA ‘“3aYTEHO” BBICTABISETCS CTYJEHTY, €CIM OH MPABUJIbHO MPUMEHSET
TEOPETUYECKUE IIOJIOKEHUs] Kypca IIpU PELICHUM MPAaKTUYECKUX BOIPOCOB, BIIAJIEET
HEOO0XO/MMBIMU HaBbIKAMHU U MIPUEMAMHU UX BBIITOJHEHMUS;

— OLICHKAa ‘‘HE 3a4TE€HO” BBICTABIISIETCA CTYJIEHTY, €CIM OH HEe 3HaeT
3HAYMUTEJIbHON 4YacTU NMPOrpaMMHOIO MaTepuaia, B Ja0OpaTOPHOM MPAKTUKYME JOIMYCKAaeT
CYLIECTBEHHbIE OLIMOKM, 3aTPYyIHSETCAd OOBSICHUTh PACUYETHYIO 4YacTh, OOOCHOBAaTh
BO3MOXXHOCTh €€ peajJi3allii, a TakKKe HEYBEPEeHHO, C OOJIbIIUMU 3aTpyAHEHUSIMU
BBIIIOJIHSET 33/IaHUS WM HE CIPaBIISETCS C HIMU CaMOCTOSTEIIBHO.

3adyeTHO-3K3aMeHAIMOHHbIE MATEPHUAJIBI JAJIsl IPOMEKYTOYHOM aTTeCTAIUM (324eT)
Bomnpocs! 1i1s moarorosku k 3avery (1 cemecrp)
1.OcHOBHBIE OHATHUA U 3aKOHBI XUMUHU. POIb XUMHUM B HAYYHO-TEXHUYECKOM ITPOrpeECCE.
2.0OCHOBBI KBaHTOBO-MEXaHHUECKOM TEOPUHU CTPOEHUS aToMa.
3.KBanToBble uncia. AToMHsbI€e S, P, d, f - opOuram.
4.IIpuHUMIBI 3aMI0THEHNE 3JIEKTPOHAMU aTOMHBIX OpOUTaIEH.
S.Ilepuognueckuit  3axkoH. Ilepuommueckas cucrema osnemeHnroB JI.M.  Menneneesa.
Knaccudukarus snementos ( S-, p-,d-, ).
6. Xumnueckas cBsi3b. [lorstue o meroge BC u MO.
7. KoBaneHTtHas cBA3b. CBOMCTBA BEIECTB C KOBAJIEGHTHOU CBA3BIO.
8. MoHHas cBA3b. DIEKTPOOTPHUIIATEITLHOCTH JIEMEHTOB.
9.BonopoaHasi CBsI3b U €€ CBOMCTBA.
10. Cs3pb B MeTaiiax. CBOWCTBa BELIECTB C METANINYECKON CBS3BIO.
11.Tunsl KpUCTAJUIMYECKUX PELIETOK U CBOWCTBA COEIMHEHUM.
12.30nHas Teopust. [IpoBogHUKY TOKA, MOJIYPOBOIHUKH U AUDIIEKTPUKH.
13. MexMoeKysipHble CHIIbI B3aUMOICHCTBHUSL.
14. OcHOBHBIE KJIaCChl HEOPraHMYECKHUI COeTUHEHUH.
15.Tepmogunamuueckre cucTeMbl. DYHKIIUU COCTOSHUS. DHTAJBIHS, DHTPOMHS, BHYTPEHHSS
SHEeprusi — mapaMeTpbl cocTosiHUS BeulecTB. CTaHAApTHBIE TEPMOJUHAMHYECKHUE IapaMeTphl
0o0pa3oBaHUS BEIIECTB.
16.I1epBbIil 3aKOH TEPMOIMHAMUKH.
17.Ouepretnueckue 3¢ hexTsl Xumuueckux peakuuit. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca
U €r0 UCIIOJIb30BaHKE ISl TEPMOXUMHUYECKHUX PACUETOB.
18.ITonsiTre 00 3HTponMU. DHTponus pazoBoro nepexona. Bropoil 3akoH TepMOIMHAMUKH.
19.1306apHOo-n30TepMHUUECKU ToTeHnuan (oHepruss [ubOca). HampaBnenue mnpoTexaHus
XUMUYECKHUX PEaKLIUM.



20.CxopocTh XMMHYECKOH peakuuu U (aKTOphl Ha €€ BIHUAIOUIME. 3aBUCHUMOCTb CKOPOCTH
pEeaKru OT KOHIIEHTpAMU. 3aKOH JEHCTBYIOIIHNX Macc.

21.3aBUCHMOCTH CKOPOCTH peakiuu oT Temrieparypsl. [IpaBuno Bant-I'odda.

22 IlonsATHEe 0 TEOPUU AKTUBUPOBAHHOT'O KOMIUIEKCA. DHEPIHs aKTUBALIMH.

23.I'oMOreHHbIN U TeTepOreHHbIN KaTanu3. ABTokaTanus3. epMeHTaTUBHBIN KaTalus.
24.00patumbie 1 HeoOpaTUMBbIE peaknuh. XuMuueckoe paBHoBecue. [Ipunmmn Jle-Illarense.
Cwmenenue paBHoBecHs. KoHcTaHTa paBHOBECHS M (PAKTOPHI HA €€ BIIUSIOIINE.

25.lucniepcHble cucTeMbl U UxX Kiaccuduxaiys. [ToHsaTus o6 uaeanbHBIX U peabHBIX PACTBOPAX.
26.Xumnyeckas teopus pactBopos [I.M1. Menneneea. O01mue cBoiicTBa pacTBOPOB.

27. KomMratuBHbIE CBOMCTBA PacTBOPOB 3aKOHbI Payiis.

28. Ocmoc. 3akon Baut-T'odda. Ocmoc B npupose. M3oTonnueckuit Ko3hHuueHt.
29.I0pencraBieHue O MEXaHM3ME JIJIEKTPOJIUTHYECKONW TUCCOLMAIMU B BOJHBIX PACTBOPAX.
Cremnens aucconuanuu 1 (akTopsl Ha €€ BIUSIONIHE.

30.3akoH pazdasnenus OcBanpaa. KoncranTa nucconuanuu v (pakTopbl Ha €€ BIUSIONIHUE.
31.Boma ee pons B mpupoxae. MoHHoe mpousBeneHue Bojbl. Bomopoansiii mokazatens (pH)
pacTBopa.

32. BydepHbie pacTBOPBI U UX CBOMCTBA.

33. [loHsiTHE O TEOPUM CHIIBHBIX 3JEKTPOIUTOB. AKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH, MOHHAS
CHUJIa pacTBOpA.

34. T'unponu3 coneii. HeoOpatumsbiii rugponus. CreneHb M KOHCTaHTa THApONW3a. BnusHue
TEeMIIepaTyphl U pa30aBiICHUs HA CTENIEHb THAPOJIN3A.

35. Ilpoussenenue pacrBopumoctu (I1P). YcioBust Beimaienus ocaaka.
36.0OKHuCINTEIHHO-BOCCTAHOBUTEIbHBIE peakiyn. Kimaccudukars.

37.0O1eKTpOXUMHUYECKHE CBOICTBa pacTBOpoB. CTaHOAPTHBIM SIEKTPOAHBIA MOTEHLUAT H
¢dakTopbl Ha Hero BiusAtonye. YpaBHenue HepHera.

38. N'anpBanmveckuii anemMeHT. J/]C rajibBaHMYECKOTO JIEMEHTA.

39.0nexTponu3 paciiaa u BogHoro pacteopa NaCl. 3akonsr dapanest.

40. CTpoeHHEe W HOMEHKJIATypa KOMIUIEKCHBIX COeTUHEHHUH J-31eMeHTOB. XUMHUYECKash CBS3b B
KOMILJIEKCHBIX CO€TMHEHUM.

41.Meton BC o reomeTpun U MarHUTHBIX CBOMCTBAX KOMILIEKCHBIX COEIMHEHUN.

42.001mmast XxapakTepPUCTHKA KOOPIUHAIIMOHHBIX COSUHEHNN OMOMETAIIIIOB C OMOIUTaHIaMHU.

43. O6ras xapakrepucTuka d-smeMeHToB. XUMHUYECKHE CBOMCTBA. Poiih jkenne3a, HUKEs 1 Xpoma
B OpraHu3Me YeJIOBeKa.

44. llleno4yHbie MeTaLIbl. XMMUYECKUE CBOMCTRA.

45. lllemoyHO0-3eMeNIbHBIC METAJLTBl. XMMHUYECKHE CBOMCTBA

46.Bonopon. dusnueckrue 1 XUMUYECKUE CBOWCTBA.

47. Kucnopos. ®usznueckrue 1 XUMUYECKHE CBONCTBA.

48 Aszor u ¢docdop. Xumuueckue cBoicTBa. BakHble coenuHeHus azota u (ocdopa B
OMOJIOTMYECKUX CUCTEMAaX

49. Yraepoa. Xumuueckue cBoiicTBa. CoequHEHMS Yriepoa ¢ KHCIOPOI0M

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy (2 cemecTp)
1. Ilpenmer opranudeckoir xumuu. Teopusi xumuyeckoro crtpoenus A. M. byrnepona.
N3omepus.
2. Ctpoenue aroma yriepoja. Turmbsl rudpunnzanun. ['eoMeTprust OpraHn4ecKuX MOJICKYIL.
3. DOnexrponnsle 3 dextsl. Hykneodpusl u snexrpodunsl. Kucnorsl u ocHoBanus bpéncrena u
JIpronca.
4. Knaccudukaius yriaeBoJopoJoB. AJIKaHbl: HOMEHKIIATYpPa, CIIOCOOBI MOTyYeHUs, (PU3NIECKHe
CBOMCTBA.



5. Xumuueckue CBOiicTBa ajkaHoB. Peakuum pagukanpHOoro 3ameuneHus. IIpoueccel
HedTenepepaOOTKH: KPEKUHT, PUGOPMHUHT.

6. Ankensl. HomeHkiaTypa, XMMHYECKHE CBOWCTBA, CIIOCOOBI TOJYYEHHUS, T€OMETpUYecKas
U30MEpHsL.

7. Anxunsl. HoMeHKi1aTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI ITOITYYEHHUS.

8. Ankaguensl. Knaccubukanus JUeHOBBIX coequHeHuH. HomeHknarypa, XuUMHUYECKHUE
CBOICTBa, CIIOCOOBI OJYUEHUS.

9. Apenbl. Kputepun apomarnyHoctH, mnpaBwio Xrokkens. HomeHkiaTypa U crnocoObl
IIOJIyYEHUS apEHOB.

10.Peakuun  apomaruueckoro anekrpoduiabHoro 3amerneHus. IlpaBuwia  opueHTanuu.
AKTUBUPYIOIIKE U J€3aKTUBUPYIOIINE 3aMECTUTEIH.

11. Cnmprel. Knaccudukaius, HOMEHKIATypa U CIIOCOOBI IMTOTyYEHUS.

12. duznveckrie U XUMHUECKUE CBOMCTBA criupToB. [IpocThie adupsl.

13. Anpperunel. Homenknarypa, XuMHUeCKHe CBOMCTBA, CIIOCOOBI MOJIy4EHUS.

14.Keronsl. HomeHknaTypa, XUMHYECKHE CBOMCTBA, CLIOCOOBI OTYYCHHUS.

15. Kap6onoBble kuciaoTel. HoMeHknaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI IOJIyUEHHS.
16.Crioco0bl  TONTy4eHHs TMPOW3BOAHBIX KapOOHOBBIX KHCIOT: CIOXKHBIX 3(UPOB, aMHJIOB,
aAHTUAPUAOB, FAIOr€HaHTUAPUI0B. JKupbl, MbLia.

17. Amunokucnotel. Knaccudukanums, Homenkiarypa. Amdorepnocts AK, mx peakuuu 1o
aMHHO- U KapOOKCUTPYIIIIaM.

18. benku. Tumnsl cTpykTyp Oenka. KauecTBeHHbIE peakuy Ha OEIKH.

19. VrneBonawl. Kitaccudukanus, crepeonzoMepusi.

20. XuMuyeckne CBOWCTBA yrieBo0B. DYHKITUH MMOJIMCAXaPHUIOB B KHUBBIX OpPraHU3MaX.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy (3-3_cemecTp)
1. KoHCTaHTBl XMMHYECKOIO PAaBHOBECHsI, BBIPAKEHHbBIE 4epe3 KOHLIEHTPALMH, AKTUBHOCTHU
KOMIIOHEHTOB PAaBHOBECHOM CHCTEMBI, CBA3b MEX/Iy HUMU. 3aBUCUMOCTb KOHCTaHTbl XUMUYECKOTO
paBHOBecHsI OT TeMriepatypsl, npuHuui Jle [arense.
2. Xwunxwme pactBopbl. CrocoOBl BBIpaXKEHHUSI COCTaBa pacTBopa (MaccoBas IO, MOJSpHAs
KOHIICHTPALIUS], MOJISIpHAst KOHIICHTPALIUSI SKBHUBAICHTa). DKBUBAICHT, (DAaKTOP 3KBUBAJICHTHOCTH.
3. OTKIIOHEHUs paCTBOPOB OT UACATBHOCTH, MPUIMHBIL. [IoHATHE 00 aKTUBHOCTH, KO PUIIHEHTE
AKTUBHOCTH, MOJIBHOH JIOJIN.
4. Dnexrtponuthyeckas aucconuanus. Juccommanus cnaObix anektponuToB. KoHcranTa
JICCOIMALINY, CBSA3b CO CTENEHbIO TUCCOIMaluu (3akoH pa3dasneHus OctBanbiaa). Auccounanus
BOJIbl. BOOpOAHBIN ITOKA3aTENb.
5. Pacuer pH pacTBOpOB CHIIBHBIX M cIa0BIX KUCIOT U OCHOBAHH.
6. Bydepusie pactBopsl, mpumepsl, pacder pH, oObsicHenue OydepHoro meicTsus, OydepHas
eMKOCTb. by(hepHbie pacTBOpPBI B KHUBBIX OpraHU3Max.
7. OcCHOBHbIE MOJIOKEHUSI MPOTOJIUTHYECKOW Teopuu bpencrena-Jloypu, compskeHHbIE Hapbl
KHCJIOT U OCHOBAHUH, IPUMEHEHHE K PEaKLUsIM B BOJHOM PacTBOPE.
8. CtpoeHue KOMIUIEKCHBIX coeuHeHUI. KOHCTAaHTBI yCTOMYNBOCTH. XeIaTHBIE COSAMHCHHMSL.
9. OkuCIMTENbHO-BOCCTAHOBHUTENbHbIE peakuuu. YpaBHeHue HepHcra. CraHnapTHeId |
dbopManbHbIl OTeHUUANbl. CBA3b KOHCTAHTHI PAaBHOBECHS CO CTaHAAPTHBIMU U (OpMajbHBIMU
noTreHuuanamMu. HanpasiieHne OKMCINTENBHO-BOCCTAHOBUTENIBHOM pEaKLInN.
10. Ot6op mMpoO TOMOTEHHOTO W TeTEPOreHHOT0 cocTaBa. CIIOCOOBI MOMYYECHHUsT CPETHEH MPOOBI
TBEPJBIX, KHUJIKUX U Ta3000pa3zHbIx BemecTB. OCHOBHBIE CITOCOOBI MepeBoaa MpoOsl B Gopmy,
HEOOXOIUMYIO JUIsl TaHHOTO BHJIa aHAJIN3A.
11. Metposnoruyeckie OCHOBBI XHUMHMYECKOro aHanmuza. CucreMaTHuecKue U CiaydaiHble
norpemHocTd.  OCHOBHBIE ~ XapaKTePUCTHMKHM  METOJla  aHajgu3a:  MpPaBUIBHOCTD U
BOCIIPOU3BOAMMOCTb, KO3(p(PUIMEHT YyBCTBUTENBHOCTH, TpeAed OOHApYXKEeHUs, HIDKHAS |



BEPXHSS TpaHMIBI OIpelessieMblx coiepxaHuid. CraTucTudyeckas o0paboTKa pe3yibTaToB
W3MEPEHU.

12. Turpumerpuueckuii aHanu3. Kucinorno-ocHoBHoe TutpoBanue. Kpussie TutpoBanus. Beibop
WHIMKATOpa.

13. KomriekcoHOMeTprUYecKoe TUTpOBaHUE. MeTalIONHUKATOPEI.

14. OxucnurenbHO-BOCCTAaHOBUTENIBbHOE TUTpoBaHue. [lepmanranatometpus. Mogomerpus.

15. CymHocTh NMOTEHIMOMETpUYECKOTr0 MeToda aHanuza. IlpuBectn ypaBHeHue HepHcra mis
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOM Maphl X MOSICHUTH CMBICII BXOJSIIUX B HETO BEJINYMH.

16. M3mepuTenbHbIE 3JIEKTPOJBI W AIIEKTPOABI CpaBHEHHs. UeM OTIMYAIOTCS W3MEPUTEIIbHBIC
JJEKTPOABI OT IEKTPOIOB CPABHEHUS; IPUBEAUTE IIPUMEPBHI.

17. Cymnocts MeTona mpsiMoi moTeHuuoMeTpuu. CrocoObl mepexojga OT aHATUTHYECKOTO
CUTHAJIA K KOHLICHTPALUH.

18. Ilorennmomerpuueckoe TUTpoBaHue. CriocoObl OompenereHnss KOHEYHOH TOYKU TUTPOBAHMSL.
Kakue 31eKTpoapl IPUMEHSIOT B KAYECTBE U3MEPUTEIbHBIX U DJIEKTPOJOB CPAaBHEHUS B METOJAX
KHCJIOTHO-OCHOBHOT'O U OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHMSL.

19. Knaccugukaius HOHOOOMEHHbBIX 1EKTPOA0B. CTEKIIIHHBIE JIEKTPOIbI.

20. Meramumyeckue 3JIEKTPOABl MEPBOTO M BTOporo pona. llpuBeamre npumepsl. Hanwmmmre
YPaBHEHMsI peakIii, IPOTEKAIOIMINX Ha XJI0pCcepeOpsHOM U cepeOpsIHOM JIEKTPOAax U ypaBHEHUS
Hepncra, onuchiBaronye noTeHIHalbl 3TUX 3IEKTPOI0B.

21. B3aumopeicTBHE 3JIEKTPOMArHUTHOI'O H3JIYYEHHUs C BEIIECTBOM B YIbTPapHOIETOBON U
BUJIUMOM 00JacTsx cnekrpa. 3akoHn byrepa — JlamGepra — bepa.

22. IlpuuuHbl OTKIIOHEHHS OT 3akoHa byrepa — JlamGepra — bepa.

23. TlpunnunuanbHas cxema (OTOIICKTpOKoIopuMeTpa u  crekrpodoromerpa. OCHOBHBIC
OTJIMYUS XapaKTEPUCTUK (HOTORIEKTPOKOJIOpUMETPA OT CIEKTpooTOMETpa B BHIUMOH U
yIbTPadrOIETOBOM 00IaCTAX CIIEKTPA.

24. OcHOBHbBIE IpHUEMBI NEpexoAa OT AHAIUTHYECKOrO CHUTHala K KOHLIEHTPALlMM B METOE
IpsIMON CIEKTPOYOTOMETPHH.

25. OOmras xapakTepuCTUKa METO/1a CIIEKTPO(HOTOMETPHH.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHs
Kpurepun onenuBanus no 3avery:

Ounenka  3HaHMH 1O  JUCHUIUIMHE  «XHMHsD»  HA  3a4eTe  IpelIoJiaraer
b depeHIMPOBaHHBINA MOAXO0 K CTYJAEHTY, YU€T €ro MHAWBHUIYAJIbHBIX CIIOCOOHOCTEH, CTENEHb
YCBOEHHSI M CHCTeMaTH3alluy 3HaHUH yuyeOHOro Kypca, yMEHUs JeaTh JoKa3aTelIbHbIe BBIBOBI U
000011eHus, POPMUPOBAHUS OOIIEKYIbTYPHBIX M MPOPECCHOHANBHBIX KOMIETEHTHOCTEH.

OreHnBaeTCs HE TOJBKO NTyOMHA NOHUMaHMS OCHOBHBIX MPoOiIeM y4eOHOW JUCLUIUINHBL,
HO U MOCELIAeMOCTh JIEKIIMI U CEMUHApCKUX 3aHATUN, aKTUBHOCTb HAa CEMMHAPCKUX 3aHATHSIX,
COJIEPKATENBHOCTh YCTHBIX OTBETOB M CIEJIAHHBIX IPE3CHTALINM.
«3aumeno» (npoosunymulii ypo6eHp) - OLICHUBAIOTCA OTBETHI, COJEP/KAHUE KOTOPHIX OCHOBAHO
Ha MIyOOKOM BCECTOPOHHEM 3HAaHUM IpEeIMETa, OCHOBHOM M JIOMOJHUTENIBHOW JIMTEPaTypBHl,
U3JI0KEHO JIOTHYHO, apryMEHTHPOBAHO M B IMOJHOM oObeMe. OCHOBHBIE IMOHSTHUS, BBIBOJBI U
0000meHust chopMyaupoBaHbl yOEAUTENbHO U Jl0Ka3aTeabHO. CTyIEeHT yMeeT NpaBUIbHO
00BSACHATH MaTepual, WUTIOCTPUPYS €ro NpuMepaMu
«3aumeno» (noeviuieHHbLIL YPOBEHb) - OLICHUBAIOTCS OTBETHI, OCHOBAHHBIC Ha TBEPJIOM 3HAHUH
npeaMeTa, OCHOBHOM JIMUTEpaTyphl, C HE3HAUUTEIbHBIMU MPOOEIaMy B 3HAHUSX JOIMOJHUTEIBHON
auTepaTypsl. BO3MOXKHBI HEJZOCTAaTKM B CHUCTEMATH3allMM WM B OOOOUIEHHHM MaTepHaa,
HETOYHOCTH B BbIBOJIaX. CTYy/IEHT TBEP/IO 3HAET OCHOBHBIE KATETOPUU YU€OHOM TUCIUIUINHEI.
«3aumeno» (nopozoewlii ypoeeny) - OUEHUBAIOTCS OTBETHI, KOTOpbIE Oa3MpYyIOTCS HA 3HAHUH
OCHOB TpEMETa, HO UMEIOTCSl 3HAUUTENbHbIE MPOOENbl B YCBOGHUU MaTepHala, 3aTpyIHEHUs B



€r0 M3JI0)KCHUU U CUCTEMAaTH3aIliH, BBIBOBI CIIA00 apryMEHTHPOBAHBI, B COACP)KaHUU JTOMYIICHBI
TEOPETUYECKHE OIIMOKH.

«He 3aumeno» - OIICHUBAIOTCS] OTBETHI, B KOTOPHIX OOHAPY)KEHO HE3HAHHE OCHOBHBIX MPOOJIEM U
KaTeropui mpeAMeTa COrJacHO y4eOHOW MpOorpaMMbl, COJIEp)KaHHE OCHOBHOTO MaTepualia He
YCBOEHO, 00001IeH T 1 BEIBOAOB HeT. CTyIEHT HE MOXKET WJIM OTKa3bIBACTCS OTBEYATh Ha BOIPOC

OrneHOYHBIC CpENICTBA JUISI HHBAJUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— TIpY HEOOXOMMOCTH WHBAIHIAM U JIUIIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBSI
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMSI JIJIs IOATOTOBKU OTBETA Ha 3K3aMCHE;

— MU TPOBEJCHUH MPOIEAYPHl OICHUBAHUS PE3YJIbTATOB OOYUCHHUS WHBAIUIOB U JIHI] C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI IPEAYCMATPHBACTCS HCIIOJIL30BAHHE TEXHUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— TIPY HEOOXOIUMOCTH JIJIsl 00YYAIOIIUXCSl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbBSI
WHBAJIUOB MPOLEAYPa OLECHUBAHUS PE3yIbTATOB O0YUEHUS MO AUCLUUIUIMHE MOXKET MPOBOIUTHCS
B HECKOJIBKO ATArloB.

[Iponienypa oneHMBaHUS PE3yNbTATOB OOYUYEHHs] WHBAIHMIOB U JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH  37I0POBbSl [0 JUCIHMIUIMHE (MOJIYJIO) TPEAyCMAaTPUBAET MPEIOCTABICHUE
uHpopmanud B (dopmax, aJalTHPOBAHHBIX K OrPAHUYCHUSAM HX 30POBbS M BOCIIPHUSATHSI
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hpopMe 2IEeKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TEepeYeHb MOXET OBbITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

5. Ilepedenb y4eOHOM JIUTEpaTypbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueOHasi iuTeparypa
1. I'muaka H.JL. O6miast xumus @ yaeOuuk mis O6akanaspos / H. JI. I'munka ; mox pea. B. A.
[TonikoBa, A. B. baOkoga. - 19-¢ u3j., nepepad. u mon. - Mocksa : FOpaiit, 2014. - 900 ¢
2. Eropos, B. B. O6mas xumus : ydeOnuk s By3oB / B. B. EropoB. — 2-e u3a., crep. —
Cankr-IlerepOypr : Jlanp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — TekcT : 2JIeKTpOHHBII
I Jlans : snexrporHO-OMbOIMOTeuHast cucrema. — URL: https://e.lanbook.com/book/153684
3. COopHHK TeCTOB H 3ajad 10 Kypcy XMMuu . yueOHoe mocooue / E. A. AnanbeBa, A. B.
BanbkoB, M. A. I'maronesa [u np.]. — Mocksa : HUAY MU®U, 2014. — 144 c. — ISBN 978-5-
7262-1960-8. — Tekct : anextponnsii // Jlans : anekTpoHHO-0MOMMOTeUHas cuctema. — URL:
4.  Pexum nmocryna : https://e.lanbook.com/book/103243
5. AxwmeroB, H. C. JlabopaTopHble U CEMUHApCKHE 3aHATHS MO OOIIEeH M HeopraHUYecKoil
xumun : yaeobnoe nocobue / H. C. AxmeroB, M. K. Asuzosa, JI. . bagsiruna. — 6-¢ usm., crep.
— Canxkr-Ilerepoypr : Jlams, 2021. — 368 c. — ISBN 978-5-8114-1716-2. — Texkcr
AIIEKTPOHHBIN 1l Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/168686



6. 3omoroB IO.A. BBemeHue B aHaIUTHUECKYI0 XHMHUIO [DJIEKTpPOHHBIA pecypc]: ydeOHOe
nocobue/ FO.A. 3omoToB. — DnekTpoH.naH. — MockBa: M3natenscTBO «JlabopaTopusi 3HaHHIN,
2016. — 266¢. — Pesxxum poctymna: https://e.lanbook.com/book/84079

7. BnmacoBa, E.I'. Anaimurthueckas XWMHS: XUMHUYECKHE METOABl aHaau3a [DJIEKTPOHHBIN
pecypc]: yuebnuk / E.I'. BracoBa, A.®. Xykos, U.®. Konocosa, K.A. Komaposa; moa pej.
[Terpyxuna O.M., Ky3nenooit JI.b. — Dnexrpon.nan. — Mocksa: M3gatenbctBo «Jlaboparopust
3HaHuiy, 2017. — 467¢c. — Pexxum nocryna: https://e.lanbook.com/book/97407

8.  UynpeiauHaa, [I.A. Ananutudeckas xumus: y4e6. mocooue / JI.A . Uynpeauna, JIL.U. TTuns. —
M-Bo oOpazoBanmsi U Hayku Poc.®eneparuu, Kybanckuii roc.yu-t. — Kpacuomap: KyGanckuit
rocynapctBeHHbli yausepcuret, 2018. - 108c.

9. [aGapos, 0. C. Oprannueckas xumus / [lladapos, 0. C. Oprannueckast Xumus : y4eOHHK
/ 10. C. lllabapoB. — 5-e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 848 ¢. — ISBN 978-
5-8114-1069-9. — Tekcr : anekrponnsiid // Jlans : anekTpoHHO-OMONIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/167911

10. Tpasens, B. @. Oprannveckas xumus . yueOHoe nocooue / B. @. TpaBenb. — 7-¢ uzg. —
Mocksa : JIaboparopus 3Hanui, 2020 — Tom 1 — 2020. — 401 c. — ISBN 978-5-00101-746-2.
— Tekcr : onekrponubiii // JlaHb : 3nekTpoHHO-OMOiHMoTewHass cucrema. — URL:
https://e.lanbook.com/book/151522

11. Tpasens, B. @. 3agaun 1o opranudeckoii xumud : yueoHoe mocooue / B. @. Tpasens, A. 1O.
Cyxopykos, H. A. Tloxapckas. — 2-e uzn. — Mocksa : Jlaboparopus 3Hanuii, 2020. — 267 ¢. —
ISBN 978-5-00101-895-7. — Tekct : snektpoHHbId // JlaHb : 3JIEKTPOHHO-OMOIMOTECYHAS
cucrema. — URL.: https://e.lanbook.com/book/151499

12. T'pannpb6epr, U. U. Oprannveckas xumusi. [IpakTiueckue paboThl 1 CEMHUHAPCKHUE 3aHATHS :
yueoHoe nocobue / U. U. I'panndepr, H. JI. Ham. — 7-¢ uzn., crep. — Cankr-IlerepOypr : Jlaub,
2019. — 360 c. — ISBN 978-5-8114-3902-7. — Tekcr : anekTpoHHbIi // JlaHb : 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/121459

5.2. Ilepuoanyeckasi JuTepaTypa

1. Ycnexu XUMHUH - pOCCUICKUN HAay4YHBIN KypHAJI, MyOJINKYIOIUNA 0030pHbIE CTaThU MO
aKTyaJbHBIM ITPOOJIEMaM XUMHUU U CMEXHBIX HayK.

2. XKypHas opraHuYecKoil XUMHH - POCCUMCKHUI Hay4HBIN *KypHaJl, MyOJIUKYIOIUN CTaTbu
[0 TEOPETUYECKUM MpoOjIeMaM OpraHMYecKoil XUMHMM, MeXaHM3MaM pPeaKIMi OpraHuYecKuX
COEIMHEHUH, COOTHOIIECHUSIM MEXAYy (PU3NYECKUMU CBOMCTBAMHU, PEAKIIMOHHOM CIIOCOOHOCTHIO U
CTPOECHHMEM, II0 HOBBIM pPEaKUHUsAM M METOAAM IIOJyYEHUs OPraHUYECKUX COCIUHEHUH, I10
OCHOBHBIM Npo0JieMaM pa3BUTHs BaKHEHIINX HAMpPaBICHU OpraHM4eCKOro CHHTE3a.

3. XKypnan oOmiell XMMUU — OAMH M3 KPYMHEHIIMX POCCHUHCKMX HAYyYHBIX >KypHAJOB,
OTpakaroIIUX OCHOBHBIE HAIIPABIICHUS PA3BUTHUS XUMUU, MYOJIMKYIOIUN pabOThI, MOCBSIIEHHBIE
aKTyaJbHBIM OOIIMM BONpOCAM XUMHM M MpoOJeMaM, BO3HUKAIOUIUM Ha CTBIKE DPa3IUYHBIX
pa3zieNioB XMMUH, a TaKXKe Ha TpaHUIaX XMMHUHU U CMEXHBIX C HEM Hayk (MeTajsIoOpraHuyecKue
COCIMHEHMS, DJIEMEHTOOPraHMYECKass XHMMHS, OPraHUYEeCKHE U HEOPraHUYEeCKUE KOMIIIEKCHI,
MEXaHOXUMMSI, HAHOXUMHUS U T. 1.).

5.3. HNuTepHeT-pecypchl, B TOM YHCJE COBpPeMEHHbIe TNpo(eccHOHAIbHbIE 0a3bl

JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com

agbrwbnE
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IIpodeccnonanbHbie 0a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHBIX HAYYHBIX X XYpPHAJI0B HAa Poccniickoi
nnaT(popme Hay4HbIX xkypHaaoB HOMKOH http://archive.neicon.ru

7. HamuonanpHast  dJeKTpoHHas  OmOimMoTeka  (MOCTym K DJIEKTPOHHOW — OMOnIHOTeKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/

8.  IIpesumenrckas 6ubamoreka uM. b.H. Enbruna https://www.prlib.ru/

9. DOnekrponHas komwiekus Oxchopackoro Poccuiickoro @ona
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.  "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas uHpopmanuonHas cucrema POCCHS http://uisrussia.msu.ru

o~ wn =

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBast cucTeMa (JOCTYII IO JIOKATBHOM CETH ¢
KOMIIBIOTEPOB OMOITNOTEKH )
Pecypchl ¢cB0OOOIHOTO 1OCTYMA:
AMepuKkaHcKas TaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
[TonmHble TEKCTHI KAHAIACKUX AMccepTarmii hitp://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);
MuHHCTEpCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoit deneparnmn
https [lwww.minobrnauki.gov.ru/;
5. ®enepanpHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;
6. HudopmanmonHas cucrema "EquHoe 0OKHO JOCTymHa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xoyutexius mudpoBbIX o0pa3oBaTenbHbBIX pecypcos http://school-collection.edu.ru/ .
8. ®depaepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. Ilpoekt I'ocymapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. ITymxkuna "OOpa3oBanue
Ha pycckom" https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popManroHHbIN mopTan "Pycckuii si3pik" http://gramota.ru/;
11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;
12. Cnosapu u sHiukioneauu http://dic.academic.ru/;
13. O6pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;
14. 3axonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparmn'. Borpock u oTBeThI http://xXn--
273--84d1f.xn--plai/voprosy i_otvety

el eI .

CoOcTBeHHBbIE JJ1eKTPOHHBIe 00pa3oBaTe/lbHble M HH(OPMALMOHHbIE pecypchl
KyoI'Y:
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1. Cpena MOAYJIBHOTO TUHaAMHUYECKOro oOydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOJUYCCKUX KOMILJIEKCOB, TyOIUKaIui 1 KOHGEpEHITUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TexHojorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokyMmenToB KyoI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTEIbHBIC PeCypChl Kadeapbl HHPOPMAIMOHHBIX CHUCTEM U TEXHOJOTUI
B oOpasoBanuu Kyo6l'Y wu nHayuHo-metommueckoro >kypHama "[IIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToauyeckue yKkazaHus 1Jisl 00y4aomMXcs M0 OCBOEHUIO AU CHUIINHBI (MOYJIs1)

VYcenemHoe wu3ydyeHue JUCUMIUIMHBI «TOHKHMM OpraHudeckuil CHHTE3» TpedyeT oT
CTYACHTOB PETYJSPHOTO IOCEUICHUs JIEKIUH, a TaKkKe aKTUBHOMW pabOThl HAa MPAKTUYECKUX
3aHATHUSX, BBIIIOJIHEHUS TECTOBBIX IMPOBEPOUYHBIX PAa0OT, BHIMOJIHEHUS U 3aAILUTHI JIAOOPATOPHBIX
paboT, 03HAaKOMJIEHHSI C OCHOBHOM U JTOTIOJIHUTEIbHONW PEKOMEHIyEMOI INTEPATYpPOil.

IIpy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEH]IyeTCs:

1) mpocMOTpeTh 3amucH MNpeAbIAyUIe JEeKIMM W BOCCTAHOBUTh B MaMSTH paHee
U3y4eHHbII MaTepual;

2) 06eryiio MpOCMOTPETh MaTepHall MPEACTOSIIECH JEKIUH, C IETbI0 JIyYIIero yCBOCHHS
HOBOI'O MaTepuana;

3) caMOCTOSTEN HO MPOpPadoOTaTh OTHENbHBIE ()ParMEHTHI TEMBl MPOIUION JIEKIIUHU, €CIH
3TO HEOOXOAUMO.

[Ipu KOHCIIEKTUPOBAHUH JIEKIIMOHHOTO MaTepuaja CTyJeHTaM HY>KHO CTPEMHUTHCSI KpaTKo,
CXEMaTH4YHO, MOCJEI0BAaTeIbHO M JIOTMYHO (DUKCHPOBATh OCHOBHBIE IIOJIOKEHUS, BBIBOBI,
0000mIeHnsT U (POPMYIMPOBKH, HE TBITAACh 3alMCaTh BECh NPENOJaBacMblii MaTepuan CIOBO B
CJIOBO.

IIpu NOAroTOBKE K J1a0OPaTOPHOMY 3aHSATHIO PEKOMEHYETCS:

1) 03HaKOMUTBCA C TEMOW U MJIAHOM 3aHSTHS, YTOOBI BBIICHUTH KPYTI' BOIIPOCOB, KOTOPHIE
OyIyT 00CYKIIaThCs HA 3aHSTUU;

2) mopaboTaTh C KOHCIEKTOM JIEKIMM IO TEeME€ 3aHATHs, a TakkKe O3HAKOMUTBCS C
peKOMEHIyeMOoil JuTeparypod W (IIpU HEOOXOJUMOCTH) JOTOJHUTEIHHBIMA HCTOUYHUKAMU
uHpOpMalLIMU B BHJIE TIEPHOAMUYECKUX U3AaHui 1 IHTepHeT-pecypcoB.

[Ipu BBINONHEHNHN TPAKTHYECKON pabOTHI CTYJ€HTaM HEOOXOAMMO OTMEUYaTh T€ BOIPOCH! U
pa3feinbl, KOTOpPbIE BBI3BIBAIOT Yy HUX 3aTPYJHEHHS. C LEJIBIO IMOCIEAYIOIEH KOHCYJIbTALUUA Yy
npenogaBarens. Kaxaplii CTylIeHT IOJDKEH CTPEMUThCS AKTUBHO pabOTaTh HAa MPAKTUYECKUX
3aHATHUSAX U YCIELIHO BBIOJHATH TECTOBbIE TPOBEPOUHBIE PAOOTHI.

CamocrosiTenbHast padoTa Hapsily ¢ ayJUTOPHOM MPEeACTaBIsAET OJIHY U3 BaXHEUIIUX popM
yuebHoro mporuecca. CamocTosTenbHas paboTa — 93TO IJIaHHpyemas paldoTa CTYAEHTOB,
BBIMOJIHSAEMAsT O 3aJlaHUI0 M TMPH METOJUYECKOM PYKOBOJICTBE IpernojaBareis, HO 0e3 ero
HernocpeacTBeHHoro ywactusa. CamocrtosdrenbHas paboTa IpeJHa3Hau€Ha HE TOJIBKO IS
OBJIaJICHUS TIPEJCTaBICHHON AUCHUITIIMHON, HO U JUIsl (JOPMUPOBAHUSI HABBIKOB PabOTHI BOOOIIIE, B
yueOHOH, HaydHOW, NpOo(ecCHOHAIBHOW JeATeNbHOCTH, CIOCOOHOCTH NPUHUMATh Ha cebs
OTBETCTBEHHOCTb, CAMOCTOSTEIbHO pelIaTh BO3HHUKAIOUIME MPOOJIEeMbl, HaXOIUTh MPABUJIbHbBIE
peILIeHus U T. 1.

CamocTtosTenbHas paboTa BKIIIOYAET: U3y4€HUE OCHOBHOM U TOTIOJIHUTEIbHOUINTEPATYPHI,
npopaboTKa M MOBTOPEHHE JEKIMOHHOIO Marepuana, MOATOTOBKY K MPAKTUYECKUM 3aHATHUSM,
MOJFOTOBKY JIOKJIa/10B-TIPE3EHTALINNA, TOJITOTOBKA K TECTUPOBAHUIO U K TEKYIIEMY KOHTPOJIIO.

B ocBoeHMH NUCHMIUIMHBI WHBAIMIAMHM M JHMIAMH C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUEHHE HMEeT HHAMWBHIyalbHas ydeOHass pabora (KOHCYIbTAllUH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTrepuara.
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KOHCYJIbTaAlUHU  I10

IIpEAMETY

SABJIAKOTCA

BAXHBIM  (hAaKTOPOM,

CHOCO6CTBYIOH_[I/IM HHIUBUAYaJTIU3allun O6y‘lCHI/I$I U YCTAHOBJICHUIO BOCIIMTATCIBHOI'0O KOHTAKTa
MCXKAY MNOperogaBarCiicM U OGy‘-IaIOH_[I/IMCSI HHBAJIMLJAOM MWJIK JIMIIOM C OrpaHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTtepuajibHO-TEXHHYECKOE oDecriedeHne 1o JUCHUIIHHE (MOIYJII0)

HanmeHnoBanue crieliuagbHBIX
MOMEIEHUH

OCHAaIIEHHOCTD CITEIUAIbHBIX
MOMEILEHUH

[epeueHp MUIIEH3NOHHOTO
MIPOTPAMMHOTO 00eCTICUeHHS

VYueGHble AyIUTOPUH TSt
NPOBENICHUS 3aHATHH JIEKIHOHHOTO
Thna Tuma ayn. 322, kopm. C (ymuma
Craspormosbckas, 149):

Mebenn: yaeOHas MmeOeib
TexHm4Yeckue cpencTsa 00ydeHHs:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYueOHbie ayJIUTOPHU TSt
MPOBE/ICHUsI TaDOPATOPHBIX 3aHATHH,
TEKYIIEro KOHTPOJIS u
OPOMEXKYTOYHOW —aTTeCTAllUH  ay/l.
430,u 439, xopn. C (ynuua
CraspomoJbckas, 149):

Mebenn: yaeOHas MeOemb

Y4eOHpIe XUMHYECKHE JTad0paTopuH,
OCHAIIICHHBIC KOMIUIEKTHBIM
71a00paTOPHBIM o0opyioBaHKEM,
nabopaTopHoi Mmocysol U Habopamu
pE€aKTUBOB!:

Y4eGHble ayAUTOpUH JUIsI KYPCOBOTO

KypcoBast pabota He mpemycMOTpeHa

IIPOEKTUPOBAHUS (BBINOSTHEHUS | YUEOHBIM IUTAHOM
KYpPCOBBIX PaboT)
Jnst  caMOCTOsTENhbHOH — paboThl  OOydYalomUXCs — MPEAYCMOTPEHBI  TTOMEIIEHHUS,

YKOMILIEKTOBAaHHBIE CIIEHUATHU3UPOBAHHON MeOenbl0, OCHAICHHbIE KOMIBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TOAKIIOUEHUST K ceTu «/HTepHeT» M 00ecrnedueHneM J0CTyIa B 3JIECKTPOHHYIO
nH(OPMaILMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HanmeHnoBanue noMenieHui
JIJISI CAMOCTOSITEIIbHOM
paboThI 0OyUarOImHXCS

OcCHAaIIEHHOCTD TOMEIIEHUH I CAMOCTOATEILHOM

paboThI 0OyJarOIIHUXCS

IlepeueHb TMIEH3MOHHOTO
MPOrPaMMHOTO
obecrieyeHus

TTomemenue it | Mebenb: yueOHas meOenb

CaMOCTOSTeNIbHOH  pabotsl | Komruiekrt CIICLHATU3HPOBAHHON

oOyyaronuxcsi  (YUTaNbHBIA | KOMIBIOTEPHBIE CTOJBI

3an Hay4yHoit OnOImoTexu) O6opynoBanue: KOMIBIOTEpHAS TEXHUKa  C
HOAKIIOYECHHEM K nH(OPMALMOHHO-

Mebemnu:

KOMMyHHKaHHOHHOﬁ CETHU «I/IHTepHeT» " JOCTYyIIOM B

JNEKTPOHHYI0  WH(MOPMAIMOHHO-00pa30BaTEbHYIO
cpeny oOpa3oBaTeNbHON OpraHu3alvd, BeO-KaMephl,
KOMMYHHUKAITUOHHOE obopyoBaHue,
obecrieunBaroniee  JOCTYH K CETH  HMHTEPHET
(poBogHOE COEIIMHEHHE u GecripoBoIHOE
coeauHeHne 1mo texuojaoruu Wi-Fi)

TTomemenue it | Mebenb: yueOHas meOenb

CaMOCTOATeNNFHOW ~ paboTsl | Kommmekr CHCIHATH3HPOBAHHON MeOern:

oOygaromuxcs ayn.431 xKopn. | KOMIBIOTEPHEIE CTOJIBI

C (ymuma CraBponoibekas, | O0opymoBaHue: KOMIBIOTEpHAS TEXHUKa  C

149) HOJKIIOUEHHEM K MH)OPMAIMOHHO-

KOMMYHHUKAIIMOHHOH ceTh «HTepHET» U JOCTYIIOM B
ANIEKTPOHHYI0  WH(GOPMAIMOHHO-00pa30BaTEILHYIO
cpeny oOpa3oBaTeNbHON OpraHu3alvyd, BeO-KaMephl,
KOMMYHHUKAITMOHHOE obopyoBaHue,
obecrieunBaroiiee  JOCTYH K CETH  HMHTEPHET
(poBomHOE COCIIHEHHE u GecripoBoIHOE
coenuHenue 1o texnoaorud Wi-Fi)




