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PaGouas nmporpaMma JUCHUIIMHBI « XUMUS» COCTaBJI€HA B COOTBETCTBUH C
denepabHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM BBICIIETO
o6pa3zoBanus 110 HanpasieHuo noarotosku 06.03.02- «buonorus».

[Tporpammy cocTaBuiI(H) :
C.J1. Ky3HenoBa, TOLEHT, KaHAUIaT XAMUIECKUX HayK

J1.C. Bypslii, KaHIUJAT XUMHYECKUX HAyK

JI.A. UynpsiHuHA, TOLEHT, KaHAUIaT XUMUIECKUX HayK

Pa6ouas nporpamMma JUCLMILUTMHEL «XHUMUs» YTBEPXKIEHA Ha 3aCe/laHUuH Kagepbl
ob6uieit, Heopranudeckoit xumun u IBT B xumMun

npotokoi Ne 7 « 04 » anpens 2023 r 22,
3aBeryromuii kahenpoii Bossiakud B.A. < //4’;

~ PaGoyasi mporpaMMa JMCHUILTMHBL «XUMUsD) YTBEPXK/IEHA Ha 3ace/laHnH Kagepbl
OpraHM4YecKOd XMMHH U TEXHOJIOTUH

npotokon Ne 7 « 14 » ampens 2023 ¢ (—\

3aBenyroiuil Kapeapon Jlouenko B.B. —7

Pa6ouast IporpaMMa JUCIHILTMHBL «XMMHs» YTBEPIKIEHA Ha 3acelaHuH Kapeapsl
AQHAJIUTUYECKOW XUMHH

nporokon Ne 7 « 13 » ampens 2023 r
3aBenyromuii kapenpoit  Temepnames 3.A

VYTBepixK/ieHa Ha 3acelaHuH y4eOHO-METOINUECKOM KOMUCCUH ¢bakynpTeta XUMUH
Y BBICOKUX TEXHOJIOTHHU

npotokon Ne 7 « 17» ampens 2023.
ITpencenarens YMK daxynbrera becnanos A.B. , @
PenieHseHTsl:

ITerpos H.H , kaHza. XUM. HayK, FTeHEpaJIbHbIH JAUPEKTOP
00O « UHTemieKkTyalbHble KOMITIO3ULIMOHHBIE PEILIEHHUS

Mucemenckast H.JI., T0OK. XuM. Hayk, npodeccop Kadeapsl Gu3rveckod XUMUHU
®I'BOY BO «Ky6I'V»



1 Henu u 32124 U3yYeHHUs TUCHUINIUHBI (MOTYJIsI)

1.1 Ilean ocBOEHHA TUCHUILIHHDI

CdopmupoBaTh LEIOCTHOCTh BOCIPHUATHS XUMHH, II0Ka3aTh €€ TECHYK CBs3b C
KUZHEJCATCIILHOCThIO OMOJIOTUYECKUX CHUCTEM, PACKPHITh XUMHUYECKHE U (DU3UKO-XUMUYCCKUE
ACIICKTHI MPEBPALICHUN MOJICKYyJa — KJIeTKa — OMOJIOrHYecKas cucTteMa. BakHbIM Jij1si OMOJIOrOB
SBIIICTCS. OOYYCHHE TPAaMOTHOMY BOCHPHUSATHUIO XMMHUYECKUX SIBICHHW B MHpE, B TOM YHCIE B
OMOJIOTHYECKMX OOBEKTax, MOITOMY OCHOBHOC BHUMAaHHE YICIIEHO OTOOpPY CaMbIX OOIIHUX M
MPUHIMITAATHHO BAKHBIX 3aKOHOMEPHOCTEH B POTEKAHUH MPOIIECCOB B XUMHUYECKHX CHUCTEMAX,
B YCTAHOBJICHHH CBSI3€H MEKy COCTaBOM, CTPOCHHEM U CBOMCTBAMHM BEIIECTR.

1.2 3agaun qUCHMILINHEI

CdopmupoBarts y CTyACHTOB:

* 3HAHHE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEUIIPOTEKAHUSI XMMHUYECKUX MTPOLIECCOB;
® aHATM3MPOBATh U KIACCH(DUIMPOBATH XUMHUYCCKUE CHUCTEMbIU MPOTCKAMOIINE B HUX PEAKIIHH;
® yMCHHE IIPE/ICKA3bIBaTh CBOMCTBA BEIICCTB HA OCHOBE 3HAHHS MX CTPOCHHUS U IPHHIUIIOB
XMMHYECKHUX MTPEBPAILCHUII;

® [IPCACTABJICHHC O HanOoJee rIaBHBIX JOCTHIKCHUAX U HpO6J'IeM8.X COBpeMeHHOﬁ XHUMHHU, €€
MPAKTUYCCKUX BO3MOKHOCTAX,

® HaBBIKM 3KCIEPHUMEHTAIbHON paboThl B jJaboparopuu,

1.3 MecTo qucHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctunnuba «XuMus» OTHOCHTCA K o00Os3aTenbHOil wactu bioka 1 "J{ucuumniuHb
(Momynu)" y4eOHOToO IijaHa Mo HarpaBieHuo noarotoBku — 06.03.01 buonorus (6akamaBpuar)
Oa3upyeTcs Ha IIKOJBHBIX 3HAHUAX Kypca XUMHH, QU3UKU (Ta30BbIe 3aKOHBI, CTPOCHHE aTomMa U
ap.) .

JlanHass JOUCHUIUIMHA SIBISIETCS TMPEAIISCTBYIOMICH IS JUCHUIUIHHBI  «ODKOIOTHUS,
«buoxumus ¢ ocHoBaMH MOJIEKYJISIpPHOM Onosorun», «OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHUS) U
Ap.

B cootBercTBUM ¢ pabounM y4eOHBIM IUIAHOM JTUCIMIUIMHA HM3ydaeTcd Ha | Kypce 1o
ouyHOH opme oOyueHust. Bug npoMexxyTodHO aTTecTaluu: 3a4er.

1.4 TlepeyeHb IVIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHHUs MO JMCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMHM 0CBOCHHUSI 00pa30BaTe/bHON MPOrPaMMbl

N3yuenne naHHO# y4eOHOM TUCHMIUIMHBI HAllPaBIeHO Ha (OpMUpPOBaHUE Y 00yJarOIUXCs
CIEAYIOIUX KOMIETECHIIHM:

KO,I[ 1 HAUMCHOBAHUC
I/IHZ[I/IKaTOPa* JOCTHUIKCHUA PCSYJ'II)TaTI)I 06yquI/1$1 IO JUCHHMITIIIMHE
KOMIICTCHIIN U

OIIK-6. Cioco6eH ucrnosib30BaTh B TPO(PECCHOHATIEHON e TETFHOCTH OCHOBHBIC 3aKOHBI (PU3HKH,
XUMHUHM, HayK O 3emjie U OWOJOTMH, NPUMEHSATH METOAbl MAaTeMaTHYeCKOro aHamu3a u
MOACIINPOBAHUA, TCOPETUUCCKUX U SKCIICPUMCHTAJIBHBIX I/ICCJIG)IOBaHI/Iﬁ, HpI/IO6peTaTI) HOBBIC
MaTeMaTHUYeCKUe W €CTECTBEHHOHAYYHbIC 3HAHWSI, MCIOJIb3YsI COBPEMEHHBIE 00pa30oBaTeIbHbIC U
MH(OpPMallMOHHbIE TEXHOJIOTUH;

NOIIK-6.1. Umeetr npeacTtaBieHus | 3HaeT OCHOBHBIC MOHITHUSI u 3aKOHBI 00I111EH,
00 COBPEMEHHBIX HANpaBJE€HHsAX | HEOPraHMYIECKOM, OPraHMYECKOW XMMHH, 3aKOHOMEPHOCTH
(U3MKH, XMMHM U HayK o 3emie, | HPOTCKAHHS XHUMHYECKHX MIPOIIECCOB, METO/IBI
AKTyaJIbHBIX npoGiemax | KAUECTBEHHOTO M KOJMYECTBEHHOTO aHANHN3a, buszndeckue
METO/IBI UCCIIENOBAHNS,




Kox n HanMmenoBanue
WHIUKATOpa* TOCTHIKEHUS

Pe3ynbpTaTsl 00y4eHus 10 TUCIHUILIMHE

KOMIIETEHIINH
OMOJIOrNYECKUX HayK U | YMeeT nIpoBOAUTH pacdyeTbl 10 OCHOBHBIM 3aKOHAM XHMMHU,
NepCIEKTUBAX MOJIb30BAThC  XMMHYECKOM CHMBOJMKOW;  IPUMEHSTh
METMCIIUTUINHAPHBIX 3HaHUS (YHAAMEHTAIBHBIX PA3/eNIOB XUMHHU I ONHACAHHS
HCCIIeIOBAHMI SBJICHUW,  TNPOUCXONAUIMX B  JKUBOM  KJIETKe, B
OMOJIOTHYECKUX CHUCTEMaX, IPUMEHATH MOJIyYCHHbBIC 3HAHUS
110 XMMUU JIJIs pelieHHsI Tpo¢ecCHOHATIBHBIX 33]1ay;
Brnageer criocoOHOCTBIO BHEAPATH JOCTUKEHHUS XUMUU MPU
peneHnn mpoecCuOHAIBHBIX 3a1a4
NOIIK-6.2. Hcnonb3yer B | 3Ha€T OCHOBBI XMMMYECKOI'O 3KCIIEPUMEHTA, CTaHIAPTHHIC
npoeCCUOHATBHON JEeSITEIBHOCTH | METOAMKH XHUMHYECKHX HCCIEOBAHUN, CHUHTETHYECKHE U
HABBIKU MIPOBEJICHUSI | AaHAIUTUYECKUE METO/IbI MOJIYUYEHHUsI M aHAIN3a XUMHUECKHUX
1a00paTOPHBIX WCCIEIOBaHM, | BEIIECTB M pEaKIUil;
COBPEMEHHBIE  METOJBl  XMMHH, | YMeeT 0e30MacHO MOJIb30BATHCS XUMUYECKUMH PEaKTHBAMU
busuky, MaTE€MaTU4eCKOro | 1 XUMHUYECKUM 000pyI0BaHUEM; IIPOBOJIUTH
MOJIETTUPOBAHUS U | DKCIIEPUMEHTANIbHBIE MCCIEIOBAHUS U aHAJIM3UPOBATH
MaTeMaTHYECKOM CTaTUCTUKU, a | Pe3yJIbTaThl
TaK¥kKe COBpeMeEHHbIE | Bianeer HaBbIKaMH pabOTHl B XUMHUYECKOW J1abopaTopuu U
o0Opa3oBaTebHbIE U | TEXHOJIOTUYECKUX YCIIOBUSAX, C XMMHUUECKUMHU PEAKTUBAMU U
MH(OPMaILMOHHBIE TEXHOJIOTHH. XUMHYECKUM 000pYyI0BaHHEM
NOIIK-6.3. JemoHcTpupyeT | 3HaeT HOPMBI TEXHHKH O€30MACHOCTH, METOJIOJIOTHIO
BJIaICHUC MCTOAAMH | XxuMHH, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA BEIIECTB,
CTaTHCTHYECKOTO OLCHMBAHUA H | Bo3MOXKHBIC PHCKH
MIPOBEPKU TUIIOTE3,

MIPOTHO3UPOBAHUS TEPCIEKTUB U
COIMMAJIbHBIX ITOCJIEACTBUN CBOEN
poeCCHOHAIBHON €I TEILHOCTH.

YMmeer MNPOrHO3UpOBaTh TCPCIICKTHUBBI U COLUAJILHBIC
MOCJIEICTBUS MCIIOJb30BAHUSA JOCTHKEHUM COBpCMeHHOﬁ
XUMHNU

Brnageer cnocoOHOCTbIO NPUHMMATh T'PAMOTHBIE, HAYYHO
000CHOBaHHBIE MPO(deCcCUOHATEHBIE PEIICHUS

PGSYJ'II)TaTI)I 06yT~I€HI/I$[ o AJUCHUINIMHE JOCTUTAIOTCA B paMKaxX OCYIICCTBJIICHHA BCEX
BU 0B KOHTAaKTHOM M CaMOCTOSATEIbHOU pa60TBI 06yqa101u14xc;{ B COOTBETCTBHUU C YTBCPIKACHHBIM

y4€OHBIM IUTAHOM.

WuaukaTopel  JOCTHKEHUST  KOMIIETEHIMH  CUMTAOTCS  CHOPMUPOBAHHBIMH  TIpU
JIOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0yUYEHUS.
2. CTpyKTYypa U coJep:KaHue TUCHUTLINHBI
2.1 Pacnipenenenue TPy10éMKOCTH TUCHMILJIMHBI 10 BUAaM padoT
OO01mast TpyI0EMKOCTh JUCIUILTAHBI COCTABISET 7 3aueTHBIX eauHull (252 vaca), ux
pacmpezieieHue Mo BuaaM padoT IPeCTaBICHO B Ta0IHIIe
®dopma 00ydeHust
O4YHas
Bunsl pabot Beero 1 2 3
qacoB
CEMECTP CEMECTpP CEMECTP
(gacsl) (gacer) (gacel)
KonTakTHasi pa6oTa, B TOM YHCJI€E: 107,6 37,2 33,2 37,2
AyIuTOpHBIe 3aHATHSA (BCEro):
3aHATHUS JEKIMOHHOIO THIIA 44 16 12 16
abopaTOpHBIE 3aHITHS 50 18 14 18




dopma o0ydeHus
Beer OoYHas
Bunst pabot eero 1 2 3
4acoB
ceMecTp ceMecTp ceMecTp
(dacer) (dacer) (dacer)

HNHas koHTaKTHasA padora:
KonTtpomns camocrosarensHo padots! (KCP) 13 3 7 3
IIpomexxyrounas arrecrarst (IKP) 0,6 0,2 0,2 0,2
CamocTosiTeIbHasi padoTa, B TOM YHcJe: 144,4 34,8 74,8 34,8
Odopmierne 1abopaTopHBIX padoT 4 12 4
CaMOCTOSITEIEHOE U3YYCHHUE TEOPETHUCCKOTO 10 24 10
MaTepuaia
CaMocTOSTeNbHOE PEIIeHHE 3a1ad 6 14 6
[TonroroBka k TeKyIieMy KOHTPOJIIO 544 14,8 24,8 14,8
Konrtpoias:
[TonroroBka k 3K3aMeHy . R - -
O0u1asi Tpy10eMKOCTh | 4ac. 252 72 108 72

B TOM FHETe 107,6 37,2 332 37,2

KOHTaKTHasi paboTa

3a4. e 7 2 3 2

2.2 Conep:xanue TUCHHUIIHHBI

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBIL.
Pa3zzesbl (TeMbl) TUCHUILTUHBI, H3y4aeMbie B 1cemectpe (04HON (POpMBI 00yUICHUS)

KoanuectBo yacos

Ne HamMmenosanne pa3znemnos (TeM) Ayaurophas BrcayuTopras
Bcero pabota pabota
JI 113 JIP CPC

1 Bsenenne. OCHOBHBIE TOHSITHS ¥ 3aKOHBI XHMHH. Knaccol 8 ) 4 4
HEOPTraHWYECKUX COETUHECHUMN

2 Crpoenue BeuiectBa. [lepuonnyeckuii 3aKOH U IEPUOANYECKAS 6 2 - 4

" |cucrema anementoB J[.1. MenneneeBa. XuMuueckas CBs3b.

3 DHepreTuka XMMUYECKHUX MPOLECCOB. XUMHUYECKas 6 2 - 4
TEPMOJTMHAMHKA 1 XUMHYECKOE PABHOBECHE.

4. |Xwumnueckas kunetrka. Karamus. 10 2 4 4

5. |PacTBOpEl. Peakimu B BOAHBIX PACTBOpPAX. 10 2 4 4

6. Xumust KOMIUIEKCHBIX coeqnHenuil. KommiekcooOpa3oBaHue B 6 2 ) 4
pacTBopax.

OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE MPOLECCHl, HX 2 2 4

7. |3aKOHOMEPHOCTH M UX POJIb B OMOJIOTHYECKUX CHCTEMaX. 8
DIEKTPOXUMHUYCCKHIE TTPOLIECCHI.

8. |O630p CBOKCTB JIEMEHTOB U MX BAKHEHIINX COEIMHEHUA. 14,8 4 4 6,8
HUTOI'O no paszdenam oucyuniunol 16 18 34,8
Kontpons camocrostenbHoi paboTsl (KCP) 3 - - - -
ITpomexyrounas atrectanus (KP) 0,2
IToaroroBka K TEKyIIEMY KOHTPOJIIO -

OO61mas Tpy10eMKOCTb 0 JUCIUTLTHHE 72

Pa3z el (TeMbI) TUCIUIUTHHBI, H3y4aeMble B 2 ceMecTpe (04HO (HOopMbI 00yUICHHS)




KonunuectBo yacoB

Ne HanmeHoBaHnue pa3nenos AymaTopnas Bueaynuropras
Bcero pabora pabota
J I3 | JIP CPC
1 Beenenne. Ctpoenue atoma yraepona. [ mopuamsanus. Teopus 11 1 10
XUMHUUYECKOTO CTPOCHUSI.
2 YraeBogopoabl. AJNKaHbI: HOMEHKJIATYpa, CHHTE3, CBOWCTBA, 14 2 2 10
MPUPOTHBIC UCTOYHUKU
3 HenpenenbHble yrineBogopoasl. ApOMaTUUECKUE 14 2 2 10
yrireBomoposl. CTpoeHwe, cBoicTBa. [loHATHE apOMATHIHOCTH.
4 CrnmpTsl, (EHOIBI ¥ IPOCTHIE 3(PUPEL: CHHTE3, CBOICTBA, 13 1 2 10
HOMCHKJIATypa, OMOJIOTUYeCKasi POJib.
5 KapOoHHIbHBIE COSTMHEHHUS: alb/IeTU/IbI, KETOHBI, 16 2 2 12
KapOOHOBBIC KUCIIOTHI U X TPOU3BOJIHBIC.
6 VrneBonsl. CTpoeHue, Kiaccudukamus, QU3NKO-XUMHUYCCKUE 14 2 2 10
cBoiicTBa. OnTHYECKAs H30MEPHSL.
7 AMIEHLI, AMHHOKHCIIOTHI, TenTu bl, 6enku. CTpoeHue, 18,8 2 4 128
CBOUCTBA U (QYHKIIHU.
HTOI'O no pazdenam oucyuniutoi 12 14 74,8
KonTtpons camoctositensHol padoTs! (KCP) 7 - - - -
IIpomexxyrounas arrecramus (UKP) 0,2
[ToaroToBKa K TEKyIIEMY KOHTPOJIO -
OO0mmast TpyA0eMKOCTbD TT0 AUCITUTLTHHE 108
Pasernbl (TeMbl) IUCIUILTHHBI, H3y4aeMbie B 3 ceMecTpe (0uHOo# hopMbl 00yUCHMS)
KonunuectBo uacoB
No HaumenoBanue pazznenos AyautopHas Bueaynuropras
Bcero pabota pabora
JI I3 | JIP CPC
1 Xumudeckoe paBHoBecue. KOHCTaHTBI XUMHYIECKOTO 6 9 4
paBHoBecus. [Ipunuun Jle-Ilarensbe.
[Mporonurnueckas reopus. bydepHbie pacTBOpHI. 6 2 4
3 Peaximu KOMIUIEKCOOOPa30BaHUS U OKHCIUTEIHHO- 6 9 4
BOCCTAHOBHTEJIbHBIC PEAKITHH.
4 IIpo600T60pP. MeTpoIOrHUeCKUe OCHOBBI XUMHYECKOTO 8 2 6
aHanmn3a
5 | TurpumeTpudecKuii aHATH3. 20 2 10 8
6 [MoTeHIIOMETPHYECKUE METO Bl AaHATH32 10 2 4 4
7 CIeKTPOCKOITUIECKHE METOIBI aHAIH3A. 12,8 4 4 4.8
HUTOI'O no pazdenam oucyuniunol 16 18 34,8
Kontpons camocrostenbHoi paboTsl (KCP) 3 - - - -
IIpomexyrounas arrectanus (MKP) 0,2
IToaroroBka K TEKyHIEMY KOHTPOJIIO -
OO0u1ast TpyT0EMKOCTb IO TUCIUILIIHE 72

[Mpumeuanue: JI — nekuwmu, [13 — npaktndeckue 3ansatus / cemunapsl, JIP — maboparopHbie
sanstusi, CPC — camocrosTenbHas paboTa cTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) AU CHUTIIMHBI
2.3.1 3auaTud JeKIHOHHOr0 THIIA




cemecTp

HanmeHoBaHue
TEMBI)

pazziena

Coneprxanne paznena (TEMBbI)

(Dopma Teky1ero
KOHTPOJIA

OCHOBHEIE
MOHSATUS W 3aKOHEI
XMMHHU. Knaccer
HEOPTraHUYECKUX
COCIUHCHUH

Bsenenue.

IIpenmer u 3apaun xuMuu OCHOBHBIE NMOHSTHSA U 3aKOHBI XUMUHU.
Ponp xuMuu B Hay4HO-TEXHUYECKOM Iporpecce. PazButue xumuu
B MEXIUCUMIUIMHAPHBIX  HAaydHbBIX oOmactsix. [IpobGiemsr
skosorud. HoOBBle HampaBieHHS COBPEMEHHONH XUMHH U
XUMHYECKOH  TEXHOJIOTHH HHTETpallud U CHHTe3a
€CTECTBEHHOHAy4YHBIX 3HaHUIl Kitaccel HeopraHMYecKHx
COEIMHEHUH: OKCHUIBI, KHCIIOTHI, OCHOBAHUS, COJIH.

YcerHbn
onpoc
KP,

JIP

Crpoenue BeIIeCTBA.
Ilepuonuueckuil 3akoH 1
nepuoanuuecKas CHUCTEMA,
3JIEMEHTOB AN.
MenneneeBa. Xummueckas
CBSI3b.

BonHoBbIE CBOWCTBA 3JIEKTPOHOB B aTOMe. Y paBHeHuene bpoits.
OCHOBBI KBaHTOBO-MEXaHWYECKOW TEOPHM CTPOCHHS aTOMa.
BounHoBas ¢ynknus. KBantoBble uncia.

Atomubie S, P, d, T - opbutanu. 3amojHeHHEe DIEKTPOHAMHU
atromHbIX opoOuraneii (AO). [IpaBuno [laynu. IlpaBuno Xynza.
Ilepuopuuecknii 3akon JI.JMI. Menneneesa. Ilepuonnyeckas
cucrema 3JeMeHTOB. Ileprnonudeckn n3MEHSIOIUECS CBOHCTBA
9JIEMEHTOB, UX CBSI3b CO CTPOCHHEM DJIEKTPOHHBIX 000JI0OYEK
aToMOB. Pannycel aTOMOB, 3HEpPIusl HOHU3ALNHU, 3aKOHOMEPHOCTH
B M3MEHEHHMH 3TUX Benu4duH. [TonokeHne XMMHUYECKOTo dJIeMeEHTa
B NEPUOJUYECKON CUCTEME KaK €ro INIaBHEWIIast XapaKTEpUCTHKA.
Xumudeckast cBs3b. [lepekpbIBaHNe aTOMHBIX OpOHTanel Kak
ycnoBue o0pa3zoBanust cBsi3u. [IoHsATHE O METO/IE BaJICHTHBIX
OnekTpooTpuuaTenbHocTh. CBOMCTBA KOBAJIEHTHOM MMOHHOM
CTPYKTYpa). [MpeacraBnenne o  moauMopdu3Me
MexMoneKkynsipHble CUJIbI B3aUMOJEHCTBHUS.

XuMHUYECKas CBA3b B KOMIUIEKCHBIX COCAMHEHMAX. THNHUYHbBIE
KOMIIJIEKCO0Opa30BaTeNIn M JINTaHIbI.

YcrHBIN
ompoc,

DHepreTrKa XUMHUYECKUX
poieccoB. XHUMHUUEcKas
TEPMOJANHAMUKA u
XUMHYECKOE PABHOBECHE.

OHepreTnka  XMMHYECKHX  peakiuil. TepMoauHaMudeckue
cucteMbl. DYHKIUN COCTOSHUS (PHTAJIBIUS, 3HTpomnHs, pabdorta
SHeprus). ODHepreTudeckue 3PGEKTH! XUMHUECKHX pPEaKIuil.
[lepBoe Hawano TEPMOAMHAMMKH. OHTAIbINSA 0Opa30OBaHMS
BemiectBa. 3akoH Iecca W ero  HCHONb30BaHUE — JUIA
TEPMOXUMHUYECKUX pacu€ToB. CTaHJAPTHBIE COCTOSHUS BEIIECTBA.
[onatne 006 oHTpommu. Bropoil 3akOH TEPMOIMHAMHUKH.
UzobapHO-m30TepMUUeCKuii moTeHnman (dHeprus [mbOca) kak
KpUTEPUHA M JBIKYIIAs CUJIa CaMOINPOU3BOJIBHOIO MPOTEKAHHs
NPOLIECCOB B 3aKpbITOil cucreme. OOpartumble U HeoOpaTHMbIe
peakuuu. XuMHuUeckoe paBHOBecue. ['OMO- M rereporeHHble
paBHoBecus. Koncrtanra pasHoBecusa. Ilpunium Jle-Illarense,
ycioBue npuMeHumocTu. CMeleHrne paBHOBECHS. Y CJIOBHSI
(a30BOro paBHOBECHS

YcerHbn
Ompoc

XuMuueckas
Karanus.

KHMHCTHKA.

Ckopoctb XuMu4eckoil peakmun. DakTopel, OIpenesIonre
CKOpPOCTh pEaKIHd. 3aKOH JeHcTBYHOIMUX wmacc. [lopsmok wu
MoJIeKyJIsipHOCTh peakunu. [IpaBuno Banrt-T'odda. Ilonsrue o6
SHEPTHUS AKTUBAIUH U aKTUBHPOBAHHOM KOMILIEKCE.

Karanuzatoppl,  KkaTaJluTHYEeCKHME  peaklMH.  ABTOKaTaIu3.
depMeHTaTUBHBIA KaTanu3. ['OMO- M TeTeporeHHbId KaTaius.
Lennsie peakuuu. [lociieqoBarenbHble U NapajljiesibHble pEaKLIUu.

VY cTHBIN
Ompoc
JIP

PactBoprl. Peakuun B
BOJIHBIX PacTBOpax.

JlucniepcHble cUCTeMbl HX Kiaccupukamus. TepMoanHaMUdIecKas
HEYCTOHYHBOCTH TeTePOTEHHBIX JIUCTIEPCHBIX CHUCTEM.
IToBepxHoCTHBIE siBiIeHUA U ancopOnmsi. CyCleH3UH U SMYJIbCUU.
Komnounnele pacTBOpbl M WX CBOMCTBA. 30JM M Telu.
Koarynsimusi.  Aspo30iu, AbIMBI, TyMaHbl. ['a30Bble pacTBOPHI.
[MapuuansHoe nasnenue. 3akoH JlanbroHa. XumHUuUecKas TeOpHs

pactBopoB JI.M. MenneneeBa. PactBopeHne kak (U3MKO-
XUMHuUYeckuii  mpouecc. PactBopumocTs BemectB. CriocoOb
BBIpQXKEHUSI KOHIEHTpauuu. 3akoHbl Payns, I'empu.  Ocmoc.

YcrHbBIN
Ompoc
JIP




3akon Baur-T'odda.

OcHOBHBIE TIOJI0XKEHHS TEOpHUU INEKTPOIUTHIECKON
aucconuanyy. CHIbHBIE M ci1a0ble 31eKTpoiauThl. CTerneHb
aucconuanuu M Qaktopsl Ha e€ Biusronue. KoHcraHTta
JVICCOIMAITNH U (aKTOPHI Ha e€ BIHSIONINE. 3aKOH pa30aBICHHS.
ITonsATHE O TEOPUM CHIIBHBIX 3JEKTPOJIUTOB. AKTHBHOCTb,
KOX(PHUIHIEHT aKTUBHOCTH, NOHHAS CHJIa PacTBOpA.

Honnoe mpomsBeneHne Boawl. Bomopommsri mokaszarens (PH).
IloHATHA O KHCIIOTHO — OCHOBHBIX HHAMKaTOpax. [ mapomms
coneir. HeoOparumeiii rtuapomm3. CremeHb W KOHCTaHTA
ruapoausa. BiusHue temmeparypbl M pa30aBieHUS Ha CTENEHb
ruaponusa. bydepHsie pacTBopbl M ux cBoiicTBa. [IpousBenenne
pactBopumoctu (I1P). YcioBus BeImageHus ocaaka

Xumus KoMIIeKCHBIX | Koopmurammonnass  teopust  Bepnepa.  Jlurammel.  Tumbl|YCTHBIN
COeIMHEHUH. KoMIuiekcoB. JleHTaHTHOCTh. Xenathl. [Ipupoma xummdeckux|Ompoc
KommekcooOpa3oBanue | cBsizeii B KOMIUIEKCHBIX — COeAMHEHUsXx.  HomeHkmaTypa
B pacTBOpax. KOMIUIEKCHBIX COeIMHEHUH. MarHuTHble CBOMCTBAa COEIMHEHUII.
buosnemenTsl. buonuranapl. OOmas xapakTepucTHKa
KOOpAWHAIIMOHHBIX COSINHEHII ONMOMETAIIIOB C OMOJINTaHIaAMH.
OKucIUTENBHO- OKHUCIHUTENbHO-BOCCTAHOBUTEIILHBIE MIPOLIECCHI. Brnusuue | Y cTHbIi
BOCCTaHOBUTEJIbHbIE KHCIIOTHOCTH cpenbl Ha MIPOYKTBI OKHUCIUTENBHO-|Ompoc
MPOIIECCHI, UX| BOCCTAHOBUTENBHBIX peakuuid. OrneHka TepMoauHamMuuyeckoii|JIP
3aKOHOMEPHOCTH M HUX| BO3MOXXHOCTH TPOTCKAHHUA OKUCIUTEIBFHO-BOCCTAHOBUTEIHHBIX
poNb B OWOJOTMYECKHX| pEaKLUi. DINEKTPOJHBIN MOTEHIUAT. Psia HANPSDKEHHUS METAIIOB.
CUCTEeMaXx. CraHgapTHBIE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHIIUABI.
DNEeKTPOXUMHUYUECKHE laneBannyeckuit snemeHT. DJIC rampBaHUYECKOTO dJIEMEHTA.
MIPOIIECCHI. DNEeKTPOoJN3 pacIlaBOB M BOJHBIX PAcTBOPOB COJeH.3aKOHBI
®dapanes.
O630p cBoiicTB 3memMeHTOB | Kitaccudukanus u pacipoCcTpaHEHHOCTh XHMUYECKUX JICMEHTOB | Y CTHBIN
U UX BOKHEHILUX B opraHusMe U Okpyxawomell cpene. Ponbp snemenrtos-|Ompoc
COEIMHEHUH. OpraHOr€HOB U X COEIMHEHUH B PACTUTEIHLHOM U KHUBOTHOM JIP

Mupe. MeTamisl KU3HH UX POJb B PACTHTEIHHOM H XHBOTHOM
Mupe. Makpo- 1 MUKPO3JIEMEHTHI B Cpe/ie M OpraHu3Me YeJIOBEKa.
Bopopoa. O mecte Bogopona B Ilepuonnueckoit cucreme.
H3oronsl Bogopona. dusnueckue U1 XMMUYECKUE CBOWCTBA
BostopoJsia. CoeflMHEHNS BOIOPO/Ia C METaJUIaMHU M HEMeTaJJIaMH.
Boga. CtpykTypa u cBoiicTBa Boabl. Bosa kak pacTBOpUTENh
I'anorensl. O6mas xapakTepucTHKa. ['aloreHs! Kak OKUCITUTEIIH.
Bomopomuele  u KHCJIOPOJHBIE KHCIIOTHI TaJIOTCHOB.
OTHOCcHUTeNbHAs  YCTOHYMBOCTh  KHCJIOPOIHBIX  COEAWHEHHH
rajoreHoB. brmoxumMudeckas poirb TaoreHOB.

Kucaopoa. M3oronsl kucinopoaa. DIEKTPOHHOE CTPOECHUE U
CBOWCTBa MOJEKYJIBI Kuciopoaa. Kucmoponm wm mpupoma. O30H.
OzonnpoBanmne, OKCHIOB B THIPOKCHUIBL. 3aKOHOMEPHOCTH B
W3MEHCHHH CBOMCTB OKCHIOB, THAPOKCHIOB B psAdax W TPyMIax.
Iepuonuueckoii cucremsl. Ilepokcust.

XabKOIreHbI. Ob6mas XapaKTEPUCTHUKA. Cynsbumgsl.
PactBopumocTs cynmbhumoB. BoccraHoBUTENbHAsT aKTHBHOCTH
cynpdumaos. IlomydeHme, cBoiicTBA W TNPUMEHEHHE OKCHAOB
ceppl. CepHass W cepHHUCTass KHUCIOTHL. COIMOCTaBIEHUE CHIIBI
KHCJIOTHOCTH W TPOYHOCTH CEpHOW W CEPHHCTOW KHCIOT.
OxucnuTenbHas aKTHBHOCTb cepHOM kucnoTel. Conu cepHo
kuciotel. KBacupl. Tepmuueckass ycTOHYMBOCTH CYJb(ATOB.
Ponb ceprl B GoMosekymax.

Azor n ¢ochop. Obmas xapakrepuctuka. A3or. CrpoeHue u
MIPUYMHA OTHOCHUTEJIBHOW HMHEPTHOCTH MOJIEKYNBI a30Ta. A30T B
npupoje. Ammuak. PaBHOBecue B BOJHOM pacTBOpPE aMMHaKa.
Kucnoponssie coenuHeHHs a30Ta. DHEPreTHKA IIONyYeHHUS H
CBOWCTBA  OKCHAA  a30Ta.  A30TCOAEp)KAIlHe  KUCIIOTHI.




B3aumonelicTBue a30THOM KUCJIOTHI ¢ METalIaMU K HEMETaJUIaMU.
AzorHble ynoOpenusi. CBOWCTBA M pPOJIb XUMHUYECKHX CBsi3eil
azora B OMOMOJIEKyJIax.

®dochop. Dochopubie kucIOTEL.  OCHOBHOCTH  (POCHOPHBIX
kucior. ®Docdarel. PactBopumocts u  ruaponus  ¢dochaTos.
®ochuner  meramioB. Dochop B mpupome. DochopHsie
ynobpenunsi. CBoiCTBa M poNb XUMHYECKUX cBszed Qocdopa B
OMoMOJIeKyax,

Yraepoa. Kpemumii. OOmas xapakTepucThka. YTIepoaa,
Momudukanus cBobogHOTO yriepoxa. CBsS3b CTPYKTYPHL CO
CBOMCTBaMH. YTOJb Kak ajcopOeHT. [TomydeHne u cBOMCTBa OKCHIOB
yraepona. Monookcun yriepoaa. Kapoormnsr metamios. [unokcna
yTII poma. PaBHOBecHe B BOAHBIX pacTBOpax AHOKCHIA YTIIEPOAa.
Kap6onartel. KapOonatHoe paBHOBecue B npupoje. CoiicTBa
XMMHUUYECKHX CBs3eH yriepona B OMOMOJIEKYIIax.

Kpemuuii. Xumudeckre 1 pU3nUecKie CBOMCTBA KPEMHHSL.
KI/ICHOpOZLHLIe COCAUHCHUS KPCMHUA. erMHI/IEBLIe KHCJIOTBI.
'CunukaTsl, [ MApOIN3 CUITMKATOB.

IIles10unbIe MeTaNIbl. CpaBHUTENIBHAS XapaKTEPUCTHKA IIETOYHBIX
METaJUTOB. XapaKTePUCTHKA ATOMOB M HOHOB IIIEJIOYHBIX METAJIOB.
Oxcunpl, TEPOKCUAB W THApOKCHABL. [lomydeHwe W CBOWCTBA
coneii. bronornueckas pons HaTpus U Kagus. Kanuitabie ynoOpeHus.
Bepunnnii, maramii. Ilenouno3emenbHble MeTadabl. OO0mas
XapaKTepUCTHKAa OJEMEHTOB BTOPOW rpynmel. Baxkxeimme
COCIMHEHMs OepUILIHS U MarHust. [ uaponu3 coseit Oepuiins MarHus.
[[enouHozemenbHbie MeTaabl. OKCHABI, THAPOKCHIBI W COJH
LIEJIOYHO3EMENIBHBIX METAJUIOB. PoJlb coeiMHEHNI KalbIUsl U MarHus||
B JKHBOM OpraHHU3Me.

Xumus d-3;1eMmeHTOB. DU3HUECKUE CBOWCTBA, MPOCTHIX BEIIECTB.
CreneHH OKHCICHHMA. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMWCTB
TIPOCTHIX BEUIECTB U COSANHEHUH MEPEXOIHBIX 3JIEMEHTOB B TIEPHOIAX
u rpynmax. [lepexoqHpie 1eMEHTHI KaK KOMILUIEKCOOOPa30BaTEeIH.
OcobenHocTH XUMHA d-3JIEMEHTOB TI0 CPAaBHEHHIO C XHMHEH S, p-
JJIEMEHTOB.

Hoxrpymma  xpoma. OOmas  XapaKTepHCTHKa  DIIEMCHTOB
TTOITPYIIIIHI Xpoma. Ousnueckue u
xuMH4eckue cBoiictBa xpoma. Coenmnenue xpoma (LLI): oxcwun,
TUAPOKCHUJ, COU. XpOMaThl U

quxpomatbl. OKUCIUTENBHAS aKTUBHOCTH coeuHeHuit xpoma (VI).
Baxneiimue coeaunenns MoiaubaeHa 1 Boiabhpama. bronorndyeckas
poIB,

Hoxrpymma wmapranma. OOmas XapaKTepHCTHKA HJIEMEHTOB
moarpymmsl - Maprania. OKCHUABI W THIPOKCHABI MaprasIia.
YCTOMYMBOCTh COEOUHEHHM Pa3IMYHOM CTENEHH OKHUCIICHUS
MapraHna. MaHTaHaTel W TIepMaHTaHATHl. BimsHWE cpensl Ha
OKHCIUTEIbHO-BOCCTAHOBUTEIEHYI0 ~ aKTHBHOCTH  COCTUHEHUIT
Maprasia. bronormueckas poib COeAMHEHU MapraHia.

OnemeHTHl BochMOW moarpymmsl.  OOmas  XapakTepHCTHKA.
Kemezo. Oxcumsl © THAPOKCHABI Kene3a. [ uaponus u
ycTolumnBOCTh coseil xene3a. @epputhbl. Deppatsl. KomIiekcHbie
coequHeHust kene3a. CoemumHeHms KoOambTa W HHKENS.

Bronorieckast posts d-371eMEHTOB CeMeHcTBa Kese3a.

2

cemecTp

Breaenne. Ctpoenue
aToMma yriepoja.
T'ubpuamsamus. Teopus

XUMHUYECKOTI'0 CTPOCHUS.

IIpenmer opraHuueckoi XUMHM. Teopus XMMHUECKOIO CTPOEHUS
A. M. byrnepoa. M3zomepus. CtpoeHwe aTtoMa yriepoja.
I'ubpnamszanms. I'eomerpus OpraHUYECKUX MOJIEKYII.

OnekrponHble 3dekTrl. THIbl peakunii B opraHMYecKoil XUMHH.

YcrHbBIN
Ompoc
JIP

KP




Tuner wactun. Hyxneodunsr u  snexrpodubsl. Kuciotsl u

ocHoBaHnus bpéncrena u Jlprouca.

Knaccudpukamus yriaesomoponoB. HoMmeHkmaTypa opraHHYecKuX |Y CTHBIH
YraeBogopoabl. ATKaHbl: | coequHeHU. I3oMmepus ankaHOB, MeTombl JaboparopHoro wu|Ompoc
HOMEHKJIATypa, CHHTE3, TIPOMBIIITIEHHOTO MOJTy4YCHHS, TIPOIIECCHI nepepabotku|JIP
CBOMCTBA, IPUPOTHBIE MIPUPOTHOTO YTJIEBOJOPOAHOTO ChIphsi. KpekuHr, pudopmuHr,
HUCTOYHHKHA H30MepHU3alys. Peakiun paauKaIbHOTO 3aMelICHUS:
3aKOHOMEPHOCTU U MexaHMu3M. ["anoreHankansl. Peakuus Bropua.
VrieBoaopoapl, colepKalux KpaTHble CBsI3U. ['eomeTpus u|YCTHBIN
9JIEKTPOHHOE CTPOSHHE ABOMHBIX M TPOWHBIX cBszel. Mzomepus|Ompoc
MOJIOKEHHUsST ~ KpaTHOM  CBSI3M, TeomeTpuyeckas  uzomepus.|JIP
Homenknatypa aikeHOB, aJKHHOB, IHWEHOB, COCTaBJICHHE
HA3BaHUIl  IOJIMHEHACBINICHHBIX  COEIMHEHHMH. XHMHYECKHE
Henpenenbasie CBOMWCTBa HenpeaeIbHbIX YTJIEBOAOPOOB, peakuun
yTIeBONOpOEL CIpOCHHE 3J‘IeKT[jO(1)I:IJ‘ILHOFO U pajUKaJbHOIO MNPHCOSAUHEHMS MO ABOWHOMN
KPATHHIX CBA3ei, PeaKiH u TpoitHo#l cBs3u. IlpaBuno MapkoBHuKoBa. Peakuusa Kydeposa.
T ———— [lomyyeHne ajKeHOB: IETUAPUPOBAHUE AJIKaHOB, Jeruaparalus
ApoMaTHuecKHe CIMPTOB, Aeruaporajgoresuponanue. Ilpasuno 3aiinena. Peakiun
yrIeBonoposL. CTPOCHHS, OJIMTO- U TIOJIMMEPU3ALHH. 3
cBoiicrra. Tlorsie OcobOeHHOCTH  XMMHYECKHX  CBOWCTB  OeH30ma W €ro
APOMATHIHOCTE. mpon3BoAHBIX. CTpoeHHE OEH30JBHOTO KOJIBIA, CONpPSKEHUE,
apoMaTHyHOCTh. HoMmeHxiaTypa apeHoB. CriocoOBl MHONTydYCHHS
apoMatuueckux YB. Xumunueckue cBoiicTBa apeHoB. Peakiumn
IEKTPOMIFHOTO ~ 3aMEUICHHsT B apOMaTH4ecKOM  sfpe,
3aKOHOMEPHOCTH U MeXaHU3M. BiusHue 3amecTuTesns Ha mpouecc
3amemienusi. Opuentantsl | u |l poma. CornacoBaHHas H
HECOIIACOBAaHHAS! OPUCHTALHUSI.
D yHKIHMOHAJIbHbIE COEJIMHEHHUS. Kucnopoacoaepxamue|Y cTHbIN
coenuHenusi. CBoWcTBa ©  DJIGKTPOHHOE cTpoeHue aromalOmnpoc
CrnupTsl, GeHOTBI U KHCJIOpPOAa U TUAPOKCWIBHOHN rpynnbl. Homenknatypa cnuptos.|JIP
npocThle YUPBL: CHHTE3, | Peakimu 10 TUAPOKCWIBHON rpymre. KUCIOTHOCTh CIUPTOB, €€
CBOJMCTBA, HOMEHKIIATYPA, | 3aBUCHMOCTH OT CTPOEHHMS YIJIEBOJOPOIHOTO pamukaia. MeTo bl
Guonoruueckas poib. MIOJYYEHHUs] CIUPTOB B IPOMBIIUICHHOCTH W B J1a0OpaTOpUH.
[Ipocteie 3dupbl: cTpoeHNE, HOMEHKIIATYpa, CIIOCOOBI MOTydeHHs
1 XUMHUYECKHE CBOWCTBA.
KapO6onmmsHbie Crpoenue KapOOHMITBHOM 1y0) 7000158 Homenknarypa | Y cTbli
COEIMHEHUSL: albJICTU/Ibl, | KAPOOHWIIBHBIX COCAMHEHMH. AJBIETH/IBI, KETOHBI: ocobeHHocTH|Onpoc
KETOHBI, KapOOHOBBIE CTPOCHHMS U CBSI3aHHBIE C HUMHM Pa3iIM4us B cBoicTBax. Peakumu|JIP
KHCJIOTHI M UX OKHCIJIeHHsI ¥ BoccTaHoBleHus. HykineodunpHoe npucoenunenue:|KP
MPOU3BOJHBIE. peakuMM C  KHCIOPOJHBIMH, a30THBIMH U  YTJIEPOAHBIMH
VYraeBoasl. CTpoeHue, mykineopmaamu. OcHoBanuss ludda. Peakmum anpgomsHO-
Knaccuuranys, GU3NKo- | KpOTOHOBOW KoHaeHcaru. CTpoeHne M CBOWCTBAa KapOOHOBBIX
XHMHYECKHE CBOICTBA. KUCJIOT U uX cojiel. [Ipon3Bo/HBIE KHCIOT: CIOXKHBIE QHPHI |,
Onrtuyeckast H30MepHs. AQHTUAPHUIBL, XJIOPAHTUAPHUIBI U aMHJBI, MOJIYYeHHE U CBOMCTBA.
CnoxxHoadupHas koHneHcanus Kisiizena.
CrpoeHue yrieBoJoB, crocoObl ux kKiaccupukanmu. OyHknum B
KHUBBIX OpraHu3Max. XHMHUYECKHE CBONCTBA MOHOCaXapHJOB,
onTHueckas wn3oMmepus. JlucaxapuIbel: BOCCTaHABIMBAIOIINE U
HEBOCCTAHABIHMBAIOIINE  caxapa, pEaKIWd  OKHUCICHUS W
pacmerienus. Ilommcaxapunpl: kmaccuukanus, QyHKIHH.
I'uaponus kpaxmana.
AMUHBI, aMUHOKUCIIOTBI, | DIEKTPOHHOE CTpoeHue aroMa a3ora. OCHOBHOCTb aMHHOB, |Y CTHBIHM
HENTHIBI, OSITKH. BIMSIHUE Ha Hee CTPOEHHUs YIJIEeBOAOPOAHOro pagukana. Ompoc
Crpoenue, cBOMCTBa U CompsokeHne B apoMaTHdyeckux amuHax. Hyxieopunsnocts|JIP

(hyHKIHH.

AMHUHOB, AQJIKWINPOBAHWE W aIMIIMPOBAaHHE II0 aTOMy a3o0Ta.
HomeHknatypa aMHHOB. AMHUHOKHUCIIOTHI: CTPOCHHE, CBOWCTBA H
HOMEHKJIAaTypa. AMMOTEPHOCTh aMUHOKHCIOTHI B PAacTBOpaXx.
MeTonpl TONYYeHHs aMUHOKHCIOT: peaknus LlTpekkepa-
3emuHckoro, meton ['abpudmst. CTpoeHHWe MEeNnTHIOB U OENKOB.




INentunHas cBs3b. CBOWCTBA OEIKOB, KAUECTBEHHBIC PEAKIIUN:
KCaHTOINIPOTENHOBas, OnyperoBas. OyHKINN OCJIKOB B >KMBBIX
opranu3max. GepMeEHTHI.

ceMecTp

HaumenoBanue pazgena

Copneprkanue pasaena

®opma
TEKYIIETO
KOHTPOJIS

XuMHu4eckoe paBHOBECHE.
KoHcTaHTBl XUMUYECKOTO
pasHoBecus. [Ipunnun Jle-
ITarense.

XuMmudeckoe paBHOBecue. KOHCTaHTBI XMMHYECKOTO pPaBHOBECHS.
BelpaskeHne JuUIs  KOHCTaHT pPAaBHOBECHS B Cllydae TOMO- H
TeTEPOTeHHBIX paBHOBECHI. 3aKOH AeHCTBYIOmMUX Macc. CMelieHne
xumuueckoro pasHoBecus. [lpunnun Jle-lllarense. Biusnue
TeMIepaTypbl, JaBICHHMS M KOHIIEHTpAllMd pEareHTOB Ha
XMMHUYECKOE PABHOBECHE.

ITnceMeHHBIH
ompoc

IIporonuruyeckas Teopus.
bydepHsie pacTBOpBHI.

OOmme cBemeHuss O pactBopax. PacrtBopumocth. Bonnbie wu
HEBOJHBIC PACTBOPUTENH. XHUMHYecKas (THApaTHas) Teopus
pacTBOpOB J.M.Menneneera. T'uppartsl, COJIbBATHI,
KpUcTayuoruapatel. MIOHHOE COCTOSHHE 3JEMEHTOB B PacTBOpax.
CpoiictBa Bonbsl Kak pactBoputeis. CrnocoObl  BbIpaKEHHS
KOHLIEHTpaLMK pacTBOpoB. CUIIbHBIE U clla0ble 3JIEKTPOJIUTHIL. 3aKOH
pasbaBnennss OcBanbra. Kommomnmaele pactBopsl. Kommomanoe
COCTOSIHHE B IIPHPOAHBIX CHCTEMaxX. ASpO30JbHBIC 3arpsi3HEHHS
okpyxatomeii  cpensl.  Ilporonmuruueckas  Teopus  (Teopus
Bpencrena-Jloypu). PaBHOBecHe B cHCTEME KHCIOTa — CONPSKEHHOE
OCHOBaHME W pacTBopuTeib. KOHCTaHTa KHCIOTHOCTH W
OCHOBHOCTH. KHCIOTHBIE W OCHOBHBIE CBOWMCTBAa PAacTBOPHUTENEH.
KoncranTta aBTompoTonusa. BomoponHslii mokazaTens. BrusHue
MIPUPOJIBI PACTBOPUTENS Ha CHITY KUCJIOTHI M OCHOBaHUs. bydepHbie
pacTBOpbl M X cBoiictBa. Pacuer pH OydepHbIX pacTBOpOB.
Bydepnas emxocts. Tumbsl OydepHBIX CHCTEM, MX Ha3HAUECHHE B
aHaJIH3e.

ITnceMenHBIH
ompoc

Peaxnun
KOMILIEKCOOOpa30BaHus U
OKHCIIUTEILHO-
BOCCTaHOBUTEILHBIE
peaxiuu.

Knaccuukaiuss KOMIUIEKCHBIX COCIMHCHUM. PaBHOBeCHs peakuuit
KOMIUTeKcooOpazoBanus. CTymeH4yaToe KOMIUIEKCOOOpa3oBaHUeE.
KonctanTsl ycroiumBocTH (CTymeHYaThle W 00mue). OCHOBHBIC
TUTIBl  COCAMHCHHWH, OO0pa3yeMbIX C YYaCTHEM OpPTaHHYECKUX
peareHToB. Xenarsl, BHYTPHKOMIUTICKCHBIC COCITUHEHUS.
OKHUCIUTETFHO-BOCCTAHOBUTEILHBIH MOTEHITHAIL. VYpaBHeHUE
Heprcra. CranpmapteHelii u  ¢GopManbHBI moTeHIMaNbsl. CBs3b
KOHCTAaHTBl PAaBHOBECHS CO CTaHIAPTHBIMH W (OpMaNbHBIMA
noteHnuanaMu. HampaBieHne OKHCIHTEIHHO-BOCCTAHOBUTEIHHOM
peakiu. QakTOPHI, BIUAIONINE HAa HANIPABICHNE OKUCIUTEIHHO-
BOCCTAaHOBHTENBHBIX  peakimii  (PH, komrmuiekcooGpa3oBanue,
00pa3oBaHNe MAIOPACTBOPUMBIX COSTUHCHHN).

IIncemeHHBIN
ompoc

IIpo6ooTt6op.
Mertponoruueckue OCHOBBI
XUMHYECKOTO aHaJIH3a

[IpencraBuTenbHOCTE MPOOBI; Mpoba M 00BEKT aHaIN3a; Mpobda U
meron aHamm3a. OTO6op mpoO TOMOTEHHOTO W TETEPOTEHHOTO
cocraBa. CriocoOBI MOIydeHUs CpeaHeN MPOOBI TBEPIBIX, KUIKUX H
ra3000pa3HbIX BELIECTB; YCTPONHCTBA U IPUEMBI, UCTIOJIB3yEMBIC TIPH
9TOM; IepBHUYHAas 00paboTKa W XpaHEeHHe Npo0; M03UPYIOIIUE
ycrpoiicTa. [lorepu m 3arpsizHeHust npu mpodooTdope. XpaHeHHE
npoObsl.  OcHOBHBIE  cIOCOOBI  TepeBojga MpoObl B (opmy,
HEOOXOAMMYIO sl JaHHOro Bujaa aHanu3a. CrocoObl OIEHKH
MPaBUJIHOCTH: HCIOJIb30BAaHHE CTAHIAPTHBIX 00pa3loB, METOJ
J00aBOK, METOJT BapbUPOBaHHsI HABECOK, COTIOCTABIICHUE C JIPYTUMHU
METO/IaMH. Knaccndukarms NOTPEIIHOCTEN aHaJIu3a.
CuctemaTnueckue W CiIy49aidHBIE TOTPEeNIHOCTH. [lorpemrHocTH
OTACIIBHBIX CTa}II/Iﬁ XHUMHYCCKOTO aHaJin3a. OcCHOBHEBIE
XapaKTCpUCTHUKH MeToaa aHaJin3a: IIPaBUIIbHOCTDH u
BOCITPOM3BOIMMOCTE, KO3()(MIMEHT UYBCTBHTEIHHOCTH, NpEAe

IIncemeHHBIN
onpoc




OOHapy)XeHMs, HIDKHSIS ¥ BEPXHSIS TPAHUIBI OIPEACTIIEMBIX
cogepkanuii. Cratucruueckas oOpaboTka pe3ysnbTaToB U3MEPEHUM.
3aKOH HOPMAaJILHOTO paclpeeeHus CIy4alHbIX OIIHMOOK, t-
pacrpenenenus. CpenHee, qUCepCcHs, CTAHAAPTHOE OTKIOHEHHUE.

TurpuMerpuueckuii aHanus.

CymHocts  tuTpuMeTpuu. TpeOoBaHHs, NpeIbABISEMBIC K
peakusAM B THTPUMETPHYECKOM aHanu3e. [lepBHYHBIC CTAaHIAPTHI,
TpeOoBaHMs, NpenbsBisieMble K HuM. DukcaHanbl. BTopuunsie
crangaptel. Kpusble THTpoBaHms. Ckadok TUTpoBaHHA. Toukal
9KBUBAJICHTHOCTH M KOHEYHAsl TOYKAa TUTpoBaHWA. V3mepurenbHas
nocyna. BpluucieHuss B TUTpUMETpHYecKOM aHanm3e. Kpusble
TUTpOBaHUs. TUTpOBaHUE CHIBHOW KHCIOTHI CHJIbHBIM OCHOBaHHUEM
(unm HaoOopoT); caboi KUCIOTHI CHIBHBIM OCHOBaHHEM; Cllaboro
OCHOBAHHMSI CHJIBHOH KHCIOTOH. (DakTopbl, BIUSIOIIME HAa CKauOK
TUTPOBaHUS (BIMSHHE BEIUYMHBI KOHCTAHT KHCJIOTHOCTH WIIN
OCHOBHOCTH, KOHIIGHTPAIIMN KHUCIIOT WJIM OCHOBAaHUH, TEMIEPaTyphl
1 HOHHOM cuitbl). CriocoObl 00HAPYKEHHUS TOUKH YKBUBAICHTHOCTH.
KucnoTHO-OCHOBHBIC WHIHKATOPHI. WnTepBan nepexona
HHOMKaTopa. Bribop wuHImMkaTopa. KoMIUIeKCOHOMETpHYECKoe
TUTPOBaHHE. METAUIOXPOMHBIE HHIAUKATOPBL. OKHUCIUTENBHO-
BOCCTQHOBHUTEJBHOE  TUTpOBaHHE.  KpHBBIE  OKHCIHTENBHO-
BOCCTAQHOBHTEJIBEHOTO THUTPOBaHMA. CIOCOOBI ONPEAENCHUS TOYKH
sKBHBaJICHTHOCTH. [lepmanranaromerpus. Monomerpus.

IIncepMenHBIH
ompoc

HOTGHHI/IOMeTpI/I‘IeCKI/Ie
MCETOAbI aHAJIN3a

Domas XapaKTepUCTHKA INEKTPOXUMUYECKUX METOJIOB.
Knaccugukarust INEKTPOXUMUYECKUX METOJIOB.
OnexTpoxuMudeckas Ienb (sueiiku). VMHIUKATOPHBIM 3IEKTPON U
anexkTpon cpaBHeHus. [Ipsamas mnoreHunomerpus. M3mepenue
noreHuyana. OOpaTuMble W HEOOpaTHMble  OKUCIHTENHHO-
BOCCTAaHOBHUTEIFHBIE  CHCTEMBI.  VIHOWKATOpHBIE  SJEKTPOJHI.
Honomerpusa. Kiaccudukanus HOHOCENEKTUBHBIX AJIEKTPOIOB.
CrexiIsHHBIC AIEKTPOIBI. Mertammmaeckue ANEKTPOMBIL.
Koaddrmunent cenexruBHOCTH, BpeMs oTKIHKa. MloHOMeTpus u pH-
METpHus, MX MpaKTHIeCKoe MpUMeHeHne. [loTeHnmmoMeTpudecKoe
THUTPOBAHUE.

IIncemenHbIN
ompoc

CHeKTpOCKOITUIECKHE
METO/Ibl aHAJTU3A.

CrexTp  2JIEKTPOMATHUTHOTO  W3Ty4EHHUS, €ro  OCHOBHBIE
XapaKTepUCTHKH U CIIOCOOBI MX BBIPAXECHHUS (JIMHA BOJIHBI, YaCTOTA,
BOJTHOBOE  YHCIIO, NOTOK  M3JIy4eHHs, HWHTEHCUBHOCTB).
VYnerpaduoneroBas, BuauMas U uHppakpacHas 00JaCTH CIEKTPA.
Knaccudukanms  CHEKTpOCKONMYECKUX  METOJIOB. CriexTpsI
Mmonekyi. [lpeacraBnenne MOIHOW HEPTMH MOJEKYJ Kak CyMMBI
QNIEKTPOHHOH, KoNeOaTenmpHOH U BpamiatenbHoi. (OcoOeHHOCTH
MOJIEKYJISIDHBIX CIIEKTPOB. AOCOpOIMOHHAs creKTpockonust B Y D-
1 BUAUMOW oOmacTsax cmekTpa (crmektpodoromerpusi). CyIIHOCTH
MeTo/a. 3aKOHBI TOTJIOLMICHHUS 3JIEKTPOMArHUTHOTO H3IIyYeHUS M
croco0OBl WX BBIpakeHHs. 3akoH byrepa-Jlambepra-bepa, ero
MaTeMaTHYeCKoe BBIpaK€HHE. BeNnWYuHBI, XapaKTepHU3yIOIIe
norsomeHre. MossipHbid koG dunuent moraomeHus. OnTuueckas
IJIOTHOCTh. BBIOOp ycioBHiA n3MepeHus: moriomenus (A, pacTBop
CpaBHEHHWs) ¥  IIOCTPOSHHWSI  TPagyHpOBOYHOTO  rpaduka.
CrnektpodoromeTprudeckuit MeTon ananu3a. CrocoObl onpeeeHus
KOHLEHTpaLun BEILIECTB. DOTORIEKTPOKOIOPUMETPBL 51

cnekrpodoTomerpsl. [IprMeHeHHe CrIeKTPO(hOTOMETPHU.

IIncemenHbIN
onpoc




2.3.2 JlaGopaTopHble padoThI

No Haunmenosanue paznena TeMaTuKa 3aHITHIA dopma TeKyliero
(cemMuHapOB) KOHTPOJIA
1 2 3 4
1 cemecTp

1. |OcHoBHBIE TIOHATHSI W 3aKoHBI TexHHKa 6e301MacHOCTH Ipu paboTe BXUMHUUIECKOH | Y CTHBIH ompoc,
XIMHH. Knaccel maboparopun . Ortuer o JIP,KP
HEOpraHu4yeckux coeaunernii | Jlaboparopras pabora Nel:

«OCHOBHBIE KJTaCChl HEOPTAaHNIECKUX
COCIMHEHUN»

2. | Xumnueckas knaetnka. Karamms.  [Jlaboparophast pabora Ne2 YcTHBli omnpoc,
«XUMHYecKasi KHHETHKa. XUMHYECKOe Ortuer mo JIP
paBHOBECHE»

3 | PactBops1. Peakimu B BOJHBIX JlabopaTopHnas pabora Ne3 VYerHBIH omipoc,

pacTBopax «DNEKTPOTUTHYECKAS TUCCOIHAIIHS. Ortyer o JIP, KP
Bydepnsie pactBops», «'mnponmsconeit. PH».
4 | OKUCIUTENBHO- JlabopaTopHnas padota Ne4. VYerHbli ompoc,
BOCCTaHOBUTEIBHBIE NMPONIECcCh], |(OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHbIEC PEAKIIUH. Ortuer mo JIP
WX 3aKOHOMepHOCTH u uX poib |CocraBnenue ypaBHeHuit OBP: a) MeTon
B OMOJIOTMYECKUX CHCTEMAax. ANIEKTPOHHOTO OanaHca; 0) METOA AIIEKTPOHHO-
DJEeKTPOXMMHUYECKHE MPOIECCHl. |HOHHOrO OajaHca

5 |O630p CBOICTB IEMEHTOB U HX JlaGoparopHas paboTa Ne5: VYernslii onpoc,

BaKHEHIIINX COCANHCHUN «CBoiicTBa METAIIOB U HEMETAILIOBY Ortuer no JIP
2 cemecTp

1 Bsenenue. CtpoeHue aroma JlaboparopHas pabota Nel. KayecTBenHsiii ananu3 | Y CTHBIN onpoc,
yraepoaa. I'nbpunusanus. Teopus | opraHMUeCKUX BEILECTB. Ortuer no JIP
XMMHYECKOTO CTPOCHHUS.

2 |YriueBogopoasl. AJKaHbI: JlaGoparopHast pabota Ne2. [TomyweHne u cBoiictBa | Y CTHBIII ompoc,
HOMEHKIIATypa, CHHTE3, CBOWCTBA, | yTJIEBOIOPOJIOB. Oruer o JIP
NPUPOHBIE UCTOYHHKH.

HenpenenbHbIe yTiIeBOJ0PO/IBL.
CrpoeHue KpaTHBIX CBsI3€H,
[PEaKIK IPUCOETMHEHHS.
/ApoMaTH4eCcKHe yTrIeBOIOPOABI.
CrtpoeHnue, coiicta. [loHsTue
ApPOMAaTHYHOCTH.

3 |Crmptsl, eHomsl ¥ npocThie 3¢upsl: | Jlabopatophas padora Ne3. Kucnoposcoaepskaiue | YCTHBIH orpoc,
CUHTE3, CBOIICTBA, HOMEHKIIATYpa, COEUHEHHS. Ortuet no JIP
OMoJoruIecKast poJib.

KapOoHuibHbIE COeTMHEHUS:
QIIb/ICTUIbl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI M UX NPOM3BOIHBIE.

4 |AMWHBI, aMUHOKHCIIOTHI, TeNTUABI, |JlaboparopHas pabota Ne4, A3oTcomepikarine YcTHBIN ompoc,
oenku. CTpoeHue, CBOWCTBA U COEIMHEHHUSI. Oryer o JIP
(hyHKIHN.

5 JlaboparopHas pabora Ne5. YrneBos! VYcTHBIi onpoc,
'YrneBoasl. CTpoeHue, Ortuet mo JIP
KnaccuuKarms, hu3nKo-

XuMu4eckue cBoicta. OnTudyeckas
n30Mepusl.
3 cemecTp
1 CrangapTu3anms pactBopa ruapokcuaa Hatpus/Otder no JIP

TUTpUMETPUUECKUNA aHAIIN3

Omnpenenenue Macchl a30THOM
Maremarnyeckas 00paboTka pe3yIbTaToB

OKCIICPUMCHTA.

KHUCJIOTBI




2 3 4

CraHgapTu3anus pacTBopa nepmaHranara kanus./Ordet no JIP
Omnpenenenne conepxanus xenesa(ll) metogom
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHSI.

aHaJIn3a

3 OmnpeneneHue 0OLICH KECTKOCTH Boabl Metomom|Otuert mo JIP
KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHHSL.
4 Omnpenencane pH pactBopoB.|Otuer o JIP
[ToTeHITOMETPHUIECKUE METOIBI
[MoTeHnMOMeTpHYECKOE  OMpEIeNicHHe  HHUTpPAT-

HMOHOB B IPUPOJHBIX BOJAAX.

aHaJM3a.

CHGKTpOCKOHPI‘-I@CKI/Ie MCTOObI

CriektpodoTomeTpudeckoe ompeneneHne HUTPUT-Otder o JIP
WOHOB B IIPUPOJIHBIX BOJAX.

3ammura naboparoprori pabotsl (JIP), Bemmonnenne kypcooro mpoekta (KII), kypcooii
paboter (KP), pacuerno-rpadudeckoro 3amanus (PI'3), mammcanue pedepara (P), acce (D),
kosutokBuyM (K), recruposanue (T) u T.1.

[Ipyn w3y4eHUW OUCHUIUIMHBI MPUMEHSETCS SJCKTPOHHOE OOYYCeHHE, JMCTAHIIMOHHBIE
oOpa3zoBatenbHble TexHonoruu B coorserctBuu ¢ ®I'OC BO.

2.3.3 IlpumMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBast paboTta HEe mpeycMOTpeHa yu4eOHBIM TUTaHOM

2.4. TlepeuyeHb Y4eOHO-METOAUYECKOTO ODecIeUYeHNs VISl CAMOCTOSITeILHOH padoThI
00y4YaOIIUXCS 10 JUCHHUILINHE (MOIYJIIO)

HepequL y‘le6HO'MeTOJI[I/I‘IeCKOFO obecnieueHus JUCHUILIIMHBI I10 BBIIIOJITHCHUIO

Ne Bug CPC .
CaMOCTOSATEIbHON PaboThI
1 |Odopmiuenue Axwmeros, H. C. JlabopaTtopHBIe 1 CEMUHAPCKHUE 3aHATHU IO 00IIeH U HEOPTraHUIECKOH XIMHUH :
71a00PaTOPHBIX yaebHoe mocodue / H. C. Axmeros, M. K. Asu3zosa, JI. U. bagsruaa. — 6-e m3x., crep. —
pabot Canxr-TlerepOypr : Jlans, 2022. — 368 c¢. — ISBN 978-5-8114-1716-2. — Texcr :
3JeKTPOHHBIH // JIaHb : 3nMeKTpoHHO-OnOIHoTeyHast cuctema. — URL:
https://e.lanbook.com/book/211658
I'parnbepr, 1. Y. Opranmueckas xumus. [Ipaktudeckue pabOThl 1 CEMHHAPCKUE 3aHATHSA
yaeOHoe mocoowue / U. U. I'parndepr, H. JI. Ham. — 7-e u3x., crep. — Cankt-IletepOypr :
Jlanb, 2022. — 360 c. — ISBN 978-5-8114-3902-7. — TekcT : aneKTpoHHEI // JIaHb :
2JIeKTpOHHO-Oubnoreunas cucrema. — URL: https://e.lanbook.com/book/206726
2 |CamocrosTensHoe |1. Eropos, B. B. O6mas xumus : yueOuuk st By3oB / B. B. Eropos. — 2-e u3n., crep.
U3ydeHUE — Cankr-Ilerepoypr : Jlawp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — TekcT :
TeopeThueckoro |IEKTpoHHb /[ Jlanp 9JIEKTPOHHO-OMOMoTeuHass  cucrema. —  URL:
MaTepHana https://e.lanbook.com/book/153684.
2. UynpeiauHa, J[.A. AHanutuyeckas xumus: yued. nocooue / J.A.Uynpeiauna, JLU.
[Mune. — M-Bo oOpazoBanust u Hayku Poc.®@enepanuu, Kybanckuii roc.yH-T. — KpacHomap:
Kyb6anckuii rocynapcTBeHHsIi yauBepcuret, 2018. - 108c.
3 |CamocrositensHoe |bannos, JI. H. COopHuK 3ana4 u ynpaxkHeHuit o oomei xumun / JI. H. bimnos, U. J1.

peUICHUEC 3a1a4

[Tepdunora, T. B. CokonoBa. — 2-e n3x., crep. — Cankr-IlerepOypr : Jlans, 2023. — 204 c.
— ISBN 978-5-507-45991-9. — Tekct : aneKTpoHHSBIH // JIaHb : 311eKTpOHHO-OMOIMOTE HAs
cuctema. — URL: https://e.lanbook.com/book/292946

IToaroroBka k
TEKYIIEMY
KOHTPOJIIO

Mertoaunueckue peKOMEHIallMK K OpraHu3alui ayITMTOPHON U BHEAYAUTOPHOM
(camocTosTeNBEHOMN ) pabOThI CTYIEHTOB: MeToquuYeckue ykasauus / coct. T.I1. CtopoxeHKo,

I1.B. [Tounnok, A.B. becnanos, H.B. Jlo3a - Kpacuomap: Kybauckwuii roc.yu-t, 2018, 89c¢.



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

Y4ueOHO-METOAMYECKUE MaTepuaiabl IS CaMOCTOSITEIIbHOW palboThl OOydYaroImuxcs u3
YKCJIa MHBAJIKJIOB U JIUI C OTPAHMYCHHBIMUA BO3MOXHOCTAMH 3110poBbs (OB3) mpenocTaBisroTcs B
dbopMax, aqanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3J0POBbSI U BOCTIPUATHS HHPOPMAITUH:

J1J1s THII ¢ HAPYIICHUSMU 3PCHUS:

— B I1e4aTHOM (hopMe YBEIMYEHHBIM MIPUPTOM,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

J1Jis THI1 ¢ HApYIICHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B (hopMe IEKTPOHHOTO TIOKYMEHTA.

J1J1s TMII ¢ HApYIIEHUSAMH OIOPHO-IBUTaTEIILHOTO arapara:

— B miedaTHou (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHbBIN TIepeYeHh MOXKET OBITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHMHTEHTA
oOyJaronuxcs.

3. OOpa3oBaTesibHbIe TEXHOJIOTHH, NMPUMeHsieMble PH 0CBOEHHH THCIHIIINHBI
(Mmonxy.Jist)

B cBs3u ¢ tpeboBanusimu ®I'OC BO no nampasnenuto noaroroBku 06.03.01-buonorus
peanu3anys KOMIIETEHTHOCTHOTO IOJAXOJa MpPEeAyCMAaTPpUBAEM ILIMPOKOE UCIOJIb30BaHUE B
yueOHOM Tpolecce AKTUBHBIX W MHTEPAKTUBHBIX (OpM IMpoBeneHus 3aHATHI. TexHomorus
MHTEPAKTUBHOTO OOyUYEHUS 3aKJII0YaeTcs B TOM, YTO HA MPOTSHKEHUU BCEro y4eOHOrO BpEeMEHU
MPOUCXOIUT OOMEH MHEHUSIMHU, BBICIYIIMBAIOTCS M OOCYKIAIOTCA pa3Hble TOYKU 3PECHUS
cTyaeHToB. OpraHu3anus HM3y4eHMs] Marepuala Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
JeSITeTLHOCTHOTO MOJIX0/1a M PEKOMEHIAIMA TTOATAITHOTO ()OPMHUPOBAHUSI YMCTBEHHBIX JICUCTBUI.
Jlexuiuy HOCAT MOTHBALIMOHHO-TTO3HABATENIbHBIN XapaKTep.

Hnst moBbieHus: 3¢ @GEKTUBHOCTH Y4EOHOTO TMpoIlecca HCIOIB3YIOTCS — CIETYIOIINE
o0Opa3oBaTeyibHbIE TEXHOJIOTMH: WH(OPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOIMH, HAMPABICHHbIE Ha
(bopMHpOBaHUS CUCTEMbI 3HAHUI, 3aIIOMMHAHUS ¥ CBOOOIHOE onepupoBanue UMH. Vcnomb3yercs
MeTOA NpOOJIEMHOr0 M3JIOKEHUS MaTepualla, CcaMOCTOSTeNIbHOE M3ydeHHE MaTepuana,
MIPUMEHEHNE HOBBIX HHPOPMAIIMOHHBIX TEXHOIOTUN ISl CAMOCTOSITEILHOTO TIOTIOTHEHU S 3HAHUH.

[IpoGnemHas neK1us HaYMHAEeTCs C BOIPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XO/1€

U3JI0’KEHUSI MaTepuasga Heo0XoauMo pemnTh. [IpobieMHbIe BOPOCH! OTJIMYAIOTCS OT HE
NpoOJIEMHBIX TEM, YTO CKpbITas B HUX NpoOiema TpeOyeT He OAHOTUIIHOTO PELIEHUs, TO €CTb,
TOTOBOM CXEMbI PELICHHS B POIJIOM OIBITE HET.

Jlexiuu-nuanoru ¥ mpoOIeMHbIE JIEKIHH MO3BOJISIOT BKIOYATh HHTEPAKTUBHBIE SJIEMEHTHI
B MPOIIECC MPEIOAaBaHMsl, CIOCOOCTBYIOT MPUOOPETEHHUIO HE TOJIBKO 3HAHUM 110 TeMe JIEKLIUU, HO
Y HaBBIKOB HCCJIEI0BATENIbCKON U aHATMTUYECKOHN JESITETbHOCTH.

Jlekuuu B (Qopme Npe3eHTalMd C HCIOIb30BAaHUEM MYJIbTUMEIUWHON amnmaparypsl
oOecrieunBarOT Oosiee BBHICOKMH YPOBEHb MOHMMAHHS CIOXKHBIX CTPYKTYp, CXEM B3aUMOCBS3ed
OTJIEbHBIX 3JIEMEHTOB.

OOpa3zoBarenbHble  TEXHOJOTMH:  METOA  MPOOJIEMHOIO  W3JIOKEHHS  MaTepuana;
CaMOCTOSITENIbHOE UYTEHHE CTYJIEHTAaMU YyuyeOHO-METOJIMYECKOW M CIPAaBOYHOM JMTEpaTyphl U
nocjienyome cBoOOAHON NIUCKYCCMHM 1O OCBOGHHOMY UMM Marepuaiy. Vcmonb3oBaHue,
WUTIOCTPATUBHBIX BUAEOMATEPUAIIOB C MIOMOIIBI0 MYJIbTUMEIUNHOTO 000pynoBaHus. TexHonoruu
JUYHOCTHO-OPUEHTUPOBAHHOTO  OOydYeHUs, [MO3BOJIONIME  CO3[aBaTb  WHAWBUAYaJIbHBIC
00pa3oBaTebHbIE TEXHOJIOTHH.

[lepeuncnennbie 00pazoBaTeIbHbIEC TEXHOJIOTUHU PEATH3YIOTCS:



- [pU UTEHUU JIEKIMM C UCIOJIb30BaHUEM MYJIbTUMEAUMHBIX MpE3eHTAlUi Hu
JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA;

- TIpY TMANIOroBOM (hopMe MpOBeACHUS JEKIIMOHHBIX 3aHATHI C TIOCTAHOBKOW M PELICHUEM
POOJIEMHBIX ¥ CUTYAllMOHHBIX 33JIaHUI;

- IpU TPOBEICHHU JIAOOPATOPHBIX PabOT BKIIOYAIOIIMX TIIIYOOKYIO CaMOCTOSTEIbHYIO
npopaboTKy TEOPEeTHMUECKOro MarepHuaia, HW3y4eHHEe METOAMKU TMpOBEeIeHUs pabdoThl U
TUTAHUPOBAHMS SKCIICPUMEHTA.

Hemoncmpayuonnolii  Xumuyeckuli 9KCnepumMeHm OTHOCUTCA K CJIIOBECHO-HAIJISAIHBIM
MeTofaM OOy4YeHHsI M IIO3BOJISIET TMPENoAaBaTeNio cHOpMUPOBATh HHTEPEC K NPEAMETY Yy
CTYJIEHTOB, OOYyYUTh UX BBINOJHATH OINpPEAEICHHbIE ONEPallii C BEHIECTBOM, NMPUEMaM TEXHHUKHU
nabopaTtopHoro skcnepuMenTa. OCHOBHbIE TPeOOBaHUS, NPEAbSIBISIEMbIE K IEMOHCTPALMIOHHOMY
SKCIIEPUMEHTY:  HAIJISIAHOCTB;  IMPOCTOTa; OE30MacHOCTh; HAJEKHOCTh;  HEOOXOJIMMOCTH
00BsICHEHUS SKCIIEPUMEHTA.

Ilpu nposedenuu nabopamopuvix 3aHAmMull HEOOXOAUMO CO3JaTh YCIOBUS IS
MaKCHMaJIbHO CaMOCTOSITEIbHOIO BBIMOJHEHUS CTyAA€HTaMu J1abopaTopHbIX padoT. [loaToMy npu
MPOBEJICHUH TAOOPATOPHOTO 3aHATUS PEKOMEHTyeTCS:

1. TIIpoBeaenue ’xcmpecc onpoca (B YCTHOM WIM MUCBMEHHOW (OpMe) 0 TEOPETUIECKOMY
MaTepuanty, HeOOXOJUMOMY JUIsl BHITTOJIHEHUS PA0OTHI (C OLICHKOM).

2. TlpoBepka IJIaHOB BBIOJHEHUS J1a00OPATOPHBIX padoT, MOATOTOBIECHHBIX CTYICHTOM B paMKax
CaMOCTOSITENILHOM pabOTHI.

3. Ouenka pabOTHI CTY/IEHTA B J1A00OPATOPUH U MOJTYYSCHHBIX UM PE3yIbTATOB (C OLICHKON).

4. TIpoBepka oTY€Ta O BBHIMOJHEHHOH J1a00paTOpHOM padboTe (C OLIEHKOM ).

JlabopaTopHbie 3aHATUs (PaObOThI) TPOBOAATCS MOCIIE U3YUEHHUS OMPEACIICHHOTO pa3iena.

B mporuecce mpoBeneHUs JEKIMOHHBIX 3aHATHA W J1IaOOpaTOPHBIX pabOT MPAKTHKYETCS
IIMPOKOE HKCIIOJIb30BAaHHE COBPEMEHHBIX TEXHHUYECKHUX CPEACTB (TPOEKTOPBI, WHTEPAKTUBHBIC
nocku, Uutepuer). C ucnonb3oBaHueM VHTepHeTa OCyIIECTBISIETCS AOCTYN K 0a3aM JaHHBIX,
UH(POPMAIMOHHO-CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM.

AnantuBHble 00pa30BaTEeNIbHBIE TEXHOJIOTHH, TPUMEHAEMbIE TIPU U3YUYEHUH TUCIMITIMHBI —
JUIS T C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 3/I0pPOBBSl  NPEIyCMOTPEHA OpTraHU3aIlHs
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4.0neHOYHbIe CPEACTBA VIS TEKYLIEero KOHTPOJs YCIEeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauMu

OrneHOYHBIE CpPEICTBA TNpeaHA3HAYEHBl JJIs KOHTPONS U OLEHKH 00pa3oBaTelbHBIX
JTOCTHKEHHU I 00y4Jaromuxcs, OCBOMBIIUX MPOTPaMMYy yU4eOHON TUCIHUIUIUHBI «XUMUS.

OLeHOYHBIE CPENICTBA BKJIKOYAET KOHTPOJIbHBIE MaTepUalibl UIsl MPOBEACHUS TEKYyIIero
KOHTpPOJIs1 B (opmMe TEeCTOBBIX 3aJaHui, JIa0OpaTOPHBIX padOT, KOHTPOJBHBIX  padoT,
KOHTPOJIBHBIX BOTIPOCOB M MPOMEKYTOUYHOIM aTTecTauuu B opMe BOIIPOCOB K 3aYETY.

CTpyKTYypa OLEHOYHBIX CPEJCTB /Il TEKYIIeld U MPOMeKYTOYHOM aTTecTaAluu

Kon 1 HanmeHoBaHue HanmMeHnoBaHune o1ieHOYHOTO cpeCcTBa
Ne Pe3ynprarel 00y4ueHus =
HMHAMKATOpa Texymuii IIpomexyTrounas
n/n (B cooTBeTcTBHY C 1. 1.4)
(B cooTBeTcTBHH C 11. 1.4) KOHTPOJIb aTTecTalus
HOIIK-6.1. Umeer 3HaeT OCHOBHBIC TMOHSTHS W 3aKOHBI | Bonpocul 0na Bonpocul k
Npe/ICTaBIeHHs 00 0011eii, HeOpraHW4ecKon, OPraHUIecKOl | ycmHo20 onpoca 3auemy
COBPEMEHHBIX XMMHH, 3aKOHOMEPHOCTH MpOTeKaHus | no meme, JIP
1 HATPABIEHMSIX (U3HKH, XHUMHUYECKHX MPOILIECCOB, METOJIBI
XHMUH H HayK O 3emJe, Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO
AKTYAIBHBIX POGIEMAX aHam3a, (msmaeckue METOJIbI
HCCIIe/IOBAHMS;




OMOJIOTUYECKHUX HAYK U
MIePCIEeKTHBAaX
MEKTUCIUTUTIHAPHBIX
HUCCIIEIOBAHUN

YMeeT NpoBOANTH PacyeThl IO OCHOBHBIM
3aKOHaM XHMUH, MOJIb30BAThCS
XMMHUUYECKOI CHMBOJIMKOW; TNPHUMEHSThH
3HaHMsA (yHIaMEHTAIBHBIX  pa3/elioB
XMUMUHM ~ JUIi  ONHMCAaHUs  SIBJIICHHH,
MPOUCXOJAIMX B IKHUBOM KIETKE, B
OMOJIOTMYECKUX CHCTeMaX, HPUMEHSTh
TIOTyYeHHBIEC 3HAHUS 110 XHUMUH IS

peneHust npodeccHoHaNBHBIX 3a/1a4;

Bonpocui ona
ycmHo20 onpoca
no meme, JIP,KP

Buageer CHOCOOHOCTBIO BHEAPATH | JIP
JOCTIDKEHHMST XUMHM TP peIleHUU
npoeCCHOHATBHBIX 3a7a4
NOIIK-6.2. Ucnions3yer | 3Haer OCHOBBI xumuueckoro | JIP Bonpocwi k
B IIpo(heCCHOHAITLHOM SKCIEpUMEHTa, CTAaHIAPTHBIE METOAUKU sauemy
JeSITeIbHOCTH HaBBIKU XUMHUYECKUX HCCIIeIOBaHUH,
MIPOBECHNUS CHHTETHYECKHE u aHATIMTUYECKHE
71a00paTOPHBIX METOABl  TOJYYECHUS " aHanM3a
HCCIEIOBaHUM, XMUMHUYECKHUX BEIIECTB U PeaKLnii;
COBPEMEHHBIE METO/IBI Ymeer Oe3omacHo nonb3oBatecs | JIP
XUMUH, GU3NKH, XAMHUYICCKUMHU peaKTUBaMHU u
MaTeMaTHIeCcKOTro XAMHUYIECKUM 000pyI0BaHHEM;
MOJECTMPOBAHUS U MIPOBOJIUTH SKCIEPUMEHTAIbHBIE
MaTeMaTHIeCKOH HCCIICIOBAHUS " aHAJIN3HUPOBATH
CTaTHUCTHKH, a TAKXKe pE3yIbTaTHI
COBPEMCHHBIC Bnaneer HaBBIKAMH paboTsI B | JIP
obpa3zoBarebHbIE U XUMHUYECKOM naboparopuu u
UH(OPMAIUOHHBIE TEXHOJIOTHYECKHUX YCJIOBUSIX, c
TEXHOJIOTUH XUMHYECKHUMHU peakTHUBaMu U
XMMHYECKHM 000pyJOBaHHEM
NOIIK-6.3. 3HaeT HOpPMBI TEXHUKH Oe3omacHoctH, | JIP Bonpocui k
HemoHcTpupyeT METOJIOJIOTHIO XUMHH, (HU3WYECKHe W 3auemy
BJIaICHNC METOJaMH | xyMHYECKHE CBOMCTBA BEIICCTB,
CTaTHCTHYECKOTO

BO3MOJKHBIC PUCKHU

OILICHMBAHUA U IIPOBCPKU

YMeeT NporHo3upoBaTh MEPCIEKTHBBI U | Bonpocwl 0na

3 | THmoTes, COIMAIbHBIE MOCNIEAICTBHSL | YCMHO20 Onpoca
IIPOTHO3UPOBAHMS UCIIOJIb30BAHHUS JNOCTWKEHHUH | no meme
TIepCIICKTHB " | cospemenHoit xumun
COLMATIBHBIX . | Bnageer  cnocoGHOCTBK — NpUHMMATh | Bonpocwl 0ns
HocneACTBIN VCBOCH rpaMOTHBIE, HAay4HO OOOCHOBAaHHBIE | YCMHO20 Onpoca
npogeccnonabHoi po(heCCHOHANBHBIE PEIICHHS no meme
JIeATENHEHOCTH.

TunoBble KOHTPOJIbLHBIE 33/IaHUS WM HHbIEe MaTepUAaJibl, HeO0OX0AUMBIE JJIS OLeHKH
3HAHMH, yMeHHNii, HABBIKOB U (/M) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TAINbI
(popmMupoBaHus KOMIETEeHIIHI1 B polecce 0OCBOeHNs 00pa30BaTe/IbHOI IPOrpaMMbl

Tekymuii KOHTPOJIb OCYHIECTBISICTCS B YCTHOH W NHCBMEHHOW (Qopme B mpoiecce
MPOBEJCHUS JICKIMOHHBIX 3aHATUH M J1aOOpaTOPHBIX padOT, MPHU BBHIMOJHEHUH KOHTPOJIBHBIX
pador.

Ilpumepnbolii nepeuenv KOHMPOILHBIX 60NPOCOE O OMOETbHHIM MEMAM OUCUUNTIUHDBL
1 cemecmp
Tema 1: Bseoenue. OcHo8Hbie 3aKOHbl Xumuu. Knaccol neopeanuueckux coeOuHenu
1. TlpeaMeT 1 OOBEKT U3YyUECHUS] XUMHU.
2. Tlepeuncnute OCHOBHBIE 3aKOHBI XUMUHU
3. HazoBute kiacchl HEOPraHUIECKUX COCTUHEHUH.




Tema 2. Cmpoenue amoma u Xumuueckas Ces3b.

1. KBaHTOBO-MeXaHM4YECKass MOJeNb CTpoeHHs aToma.6.KBaHTOBBIC unciia ux Gpu3nIeCKuii
CMBICII.

ATtommubie S, p, d, T -opOuTanu.

[IpuHIIUTIBI 3aIMOJTHEHUE DIEKTPOHAMH aTOMHBIX OpOUTasIei

ChopmynupyiiTe nepuoguIecKuii 3aKOH.

Ctpoenue nepuoauueckas cucrema snemeHtoB .M. Menpaeneena.

[lepeuncnure TUIIBI XUMHUYECKOMN CBSI3H.

IMonastue o merone BC u MO.

Noakwn

Tema 3 : Dnepeemura Xumuieckux npoyeccos. Xumuieckas mepmMoOuHamMuKad U XuMuiecKoe
pasHogecue

Uto Takoe TepMoIMHAMUYECKas cuctema?

HazoBute TUIBI TEpMOAMHAMUYECKUX CUCTEM.

[lepeuncnure GyHKIUU COCTOSHUS.

Uto Takoe cTaHIapTHBIC TEPMOAMHAMUYECKUE MapaMeTpbl 0Opa30BaHUs BEIIECTB?
OOBSICHUTH BO3MOKEH JIU BEUHBIN JIBUTATEIb.

Kakue peakiuu Ha3bIBAIOTCS YK30TEPMUUYECKHE U DHAOTEPMHUYECKHE?

Kak onpenenuth BO3MOKHOCTh IPOTEKAHUSI XUMUYECKON peakuu?

NoookrwdpE

Tema 3. Xumuueckasn kunemuxa. Kamanus.

1. Kakue pakTophl BIHUSIOT HA CKOPOCTh XUMHUYECKON peakiuu?

2. TTouemy OPOTOCTOSIINE KATAIN3ATOPHI UCTIOIB3YIOT B TEXHOJIOTHYECKUX MPOIIECCaX U
SKOHOMUKH IPEANPUATAN

3. Kak ucnone3yro [lpunanun Jle-1llarenpe mist cMemeHUsT paBHOBECHBIX TPOIIECCOB B CTOPOHY
BBIXO/JIa TPOyKTa?

Tema 4 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax

. IIpuBenute npumepsl AUCIEPCHBIX CHUCTEM.

. Onummure cBOHCTBA pacTBOPOB.

. VI3 kakux craguil COCTOUT IPOLECC PACTBOPEHUSI.

. Kakue gakTopsl BIUSAIOT Ha POLIECC PAaCTBOPEHUS?

. UeM oTiIMyaroTCs nAeaIbHbIE PACTBOPHI OT PEATIBHBIX ?

. Kakue BemiecTBa OTHOCATCS K 3JIEKTPOJIUTAM?

. IToueMy 371EKTPOIUTHI TPOBOJAT TOK?

. UeM cuJIbHBIE AIEKTPOJIUTHI OTIIMYAIOTCS OT CIA0bIX?

10. IToyemy KOHCTaHTa AMCCOLMAIMHM HE NMPUMEHUMA K CHIIBHBIM 3JIEKTPOJIUTaM?
11. Tlouemy ¢pu3znoOpacTBOPHI 3aMep3al0T IMpHU Oosee HU3KOM Temmeparype?

O O©Woo~NOo Ol W

Tema 5: Xumus komniexkcuvix coeounenuti. Komniexcoobpasoearnue 6 pacmeopax.

1. CtpocHue 1 HOMEHKIIaTypa KOMIUIEKCHBIX COSTMHEHM (-3JIEMEHTOB. .

2. XuMu4deckast CBsI3b B KOMIUIEKCHBIX COETUHEHNN.

3. Meton BC o reomeTpun ¥ MarHUTHBIX CBOHCTBaX KOMIUIEKCHBIX COSIMHEHUN.

4. O0mas xapakTepuCTHKa KOOPAMHAIIMOHHBIX COSTUHEHNN OMOMETAIITIOB C OWOJTUTaHIaMH.
5. PaccmotpeTs cTpoeHue reMornoOrHa KpoBH

6. Kak onpenennTe MarHUTHBIE CBOMCTBA KOMIUIEKCOB?



Tema 6: OxuciumenbHO-60CCMAHOBUMENbHbIE NPOYECCHL, UX 3AKOHOMEPHOCIMU U UX POJIb 8
buonozuueckux cucmemax. INeKmpoxXumMudeckue npoyeccol

3. Kak paccunuraTth BO3MOXXHOCTH Ipotekanusi OBP?

4. Kak co3iaTh raJibBAHU4ECKUN 2JIEMEHT, UMesl OJIMH BUJ MeTaiuia?

5. [loyem Henb3st MONYYUTHh AKTUBHBIE METAJLIBI U3 BOJHBIX PACTBOPOB JICKTPOIUTHUECKUM
nyrem?

Tema 1. O630p ce0ticma 371eMeHmOos U UX BANCHEUUUX COCOUHEHUIL.

1.ITouemy metasnibl 6secTsT?

1. [Toyemy MeTa/IBI MPOBOJAT TOK, @ HEMETAJUIBI - HET?

2. 'me B mepmommnueckoii cucreme siaemeHToB .M. MeHneneeBa HaxoasATCs MeETaUIbl U
HEMETaJIJIbI?

3. Kakwme BemiecTBa OTHOCSTCS K MakKpO- U MUKpOdJIeMeHTam?

4. Kakue mMeTallIbl Ha3bIBalOT METAIaMHU JKU3HU?

5. ITloyemy KOMIUIEKCHBIE COJIH JI 3JIEMEHTOB SIPKOOKpAIlICHHbIE?

cemecmp
Tema 1: Bgeoenue. Cmpoenue amoma yenepooa. I ubpuouzayus. Teopus xumuyecko2o Cmpoerus.
1. Yro Takoe ruOpumuzanusa? Kakue TUIBI rUOpUAM3AIMN XapaKTePHBI ISl aToMa yriepoja B
OpPraHUYECKUX COCTUHEHUIX?
2. Kak tun rubpuan3anyu BIUsSET Ha TCOMETPHUIO MOJICKYJI?
3. Uro takoe nzomepusa? Kakue cymecTByIOT Bl H30MEPUU U YEM OHU OTIMYAIOTCS?
4. JlaiiTe onpeneneHne KUCIOTHOCTH U OCHOBHOCTH 110 bpéucreny u JIproucy.

Tema 2: Yene600opoovl. Aikanvl: HOMEHKIAMYPA, CUHME3, CEOUCMEA, NPUPOOHbIE UCOYHUKU

1. Iloyemy ankanpl OONANAIOT MEHbBIIEH PEAKIIMOHHOM CIMOCOOHOCTHIO, YeM JApYyrue
YTJI€BOOPOIBI?

2. TloueMy peakIuu raJloreHMpOBaHUS aJTKaHOB MHULIUUPYIOTCS CBETOM?

3. [loueMy TIOBe/leHHWE IMKJIONPOINIAaHA H IUKIOOyTaHAa 3aMETHO OTJIMYAeTCS OT JPYIHX
[UKJI0ATKAHOB?

4. Yto takoe oktaHoBoe uncio? Kakue mporecchl HedTenepepabOTKH HAIPaBJICHBI HA €ro
TOBBIIIIEHUE?

Tema 3: Henpeoenvhvie yeneso0opoosl. Cmpoerue Kpammuwvlx céazell, peaxyuu npucoeouHeHus.

1. B ueM OCHOBHOE OTIIMYME B CBOMCTBAX MPEEIIbHBIX U HETIPEAEIbHBIX YIIIEBOAOPOI0B?

2. Tloyemy ankeHbl 00J1a/1at0T T€OMETPUUYECKON H30MepUeit?

3. Kak ¢dopmynupyercss mpaBuno MapkoBHukoBa? [louemy peakuuu 3ieKTpO(UIBHOTO
IIPUCOEANHEHNS MY NTOTUUHSAIOTCS?

4. O6bsacauTe nepekucHbin 3 dext (3 dext Xaparma).

Tema 4: Apomamuueckue yeneeooopoovl. Cmpoenue, ceoticmea. [lonsamue apomamuuHocmu.

1. Yro Takoe apoMaTUYHOCTH?

2. O0BsacHATE, TIOYeMy OCH30JI HE TIPOSBIISET CBOMCTB HEMPEACITbHBIX COCITUHEHUHN (B OOBIYHBIX
YCIIOBUSX).

3. Uto TaKoe 3MeKTPOHHBIE YIPPEKTH 3aMECTUTEINCH U KaK OHU BIUSIOT Ha OEH30JIBHOE KOJIBIIO?

4. Kakue npoJIyKThI IOJIy4aTCs B pe3yJbTaTe HUTPOBaHUS aHMIMHA?

5. CoracoBaHo JIM BIUSIHUE 3aMECTUTENEH B X0J1e OpOMUPOBaHMSI T-aMUHOOEH30MHONW KUCTIOTHI?



Tema 5: Cnupmol, ¢henonvl u npocmoeie 3pupvl: cummes, C60UCHMEd, HOMEHKIAmMypd,
OuoI02UYeCKAs POTlb.

1. Kakue OMOJOTMYECKH aKTUBHBIE BEIIECTBA, OTHOCSIIMECS K CIIUPTaM U )eHoIaM, BBl 3HaeTe?

2. B 4eM COCTOHT OTIUYME MEXITY CIUpTaMH U (eHOIaMu?

3. ITouemy deHon GpoMupyeTcs naxe pa30aBIeHHBIMUA PacTBOpaMU OpoMa MPU HU3KUX
Temneparypax?

4. Kak MOXHO TIOJTy4aTh alKUIPEHUIOBbIC dPUPHI?

5. B kakux ycJIOBHUSAX MPOUCXOJUT PACIIEIUICHUE IPOCTHIX d3PHUPOB?

Tema 6: KapbonunvHble coeOuneHus: anvb0ecuovl, Kemouvl, KapOOHO8ble KUCIOMbL U UX
npouU3BoOHbIe.

1. Kak ¢ moMoIIIb0 Ka4eCTBEHHON PeaKIy OTINYUTh alleTadbJICTH]l OT alleTOHA?

2. Yem o0OycnoBieHa pa3HHIIA B PEaKIIHOHHON CIIOCOOHOCTH AJIbJICTUAOB U KETOHOB?

3. Kak 00BsSICHUTB BBICOKYIO KUCIIOTHOCTh KapOOHOBBIX KUCIIOT?

4. KakoBa poJib MUHEpaJIbHBIX KHCIIOT B Mpolecce 3repuduranun?

Tema T: Amunsl, amunoxuciomol, nenmuowl, beaxku. Cmpoenue, c6oUCmMea u yHKYUuU.
1. Yem oOycnoBiieHa OCHOBHOCTh M HYKJI€O(DHUIBHOCTh AMUHOB?

2. OOBsicCHHUTE, TOYEMY TPUITHUIIAMUH 00JIaaeT OOJbIeli OCHOBHOCTBIO, YeM aMMHAK, a
TpudeHIaMuH — KpaiiHe cnaboe ocHoBaHHE?

3. Kakue nmuHbI Ha3pIBatoT ocHOBaHUsIMU [1Iudda?

4. Tlouemy pacTBOp TIUIIMTHA UMEET HEUTPAIBbHYIO PEAKIIHIO, a TU3UHA — IIETOYHYI0?

5. Kakue Genku BCTYHaroT B KCAHTOITPOTEHHOBYIO PEAKITUIO?

Tema 8: Yenesoovl. Cmpoenue, kiaccugukayus, Qusuxo-xumuieckue ceoucmea. Onmuieckas
uzomepus.

Kakue GyHKIUY BBIMONHAIOT YIJIEBOABI B )KUBBIX OpraHu3Max”?

[Touemy anb103bI — 3HAYUTEIBHO 00JI€€ CUIIbHBIE BOCCTAHOBUTEINN, YEM KETO3bI?

Kak oTnnuuTh B pacTBOpe caxapo3y oT (PpyKTO3bl ¢ TOMOIIbIO KAUECTBEHHOM peakiuun?

B yem oTiinume kpaxmaina ot riMKoreHa?

[Touemy pepMeHTATUBHBII THAPOIN3 KpaxMaia IPOTEKAeT 3HAUUTENIbHO ObICTpee KUCIOTHOTO?

orwdE

3 cemecmp
Tema 1 : Xumuueckoe pasnosecue. Koncmammor xumuuecxoco pasHnosecus. Ilpunyun Jle-
Hlamenve.
1. Chopmynupyiite 3akoH nedcTByromux Macc. [lokaxuTe neiicTBHe 3TOro 3akoHa Ha
mpolecce Iucconranuu Kucnot (ocHoBanuit). KoncranTsl paBHOBecus. DakToOphl, BIUSIONUE HA
WX BEIIUYHUHEIL.

2. JlaiiTe ompeneneHue KOHCTaHTbl KHUCIOTHOCTH, KOHCTaHTBbl OCHOBHOcTH. IIpuBenute
PUMEpBHL.
3. KoHcranTel paBHOBecusi (TepMOJMHAMMYecKas, peanbHas, YycloBHas). akTopsl,

BJIUSIOLINE Ha MX BEJIMYUHBI. UTO XapakTepusyeT K03 PHUIHEeHT aKTUBHOCTH U MOJIbHAs A0S ?

Tema 2: IIpomonumuueckas meopus. Byghepnvie pacmeopul.

1. Jaiite ompeneneHHe KUCIOTBI M OCHOBAHUS C TOYKH 3PEHUS NPOTOIMTUYECKOW TEOPHUH
bpéuncrena-Jloypu. IlpuBeaure npuMepsl HEUTPAIBHBIX U 3aPSKEHHBIX KUCIOT M OCHOBaHUU. UTO
TaKO€ CONPSKEHHAsl KUCIOTHO-OCHOBHAs NMpoTosnTryeckas napa? Ilpusennure npuMepsl.

2. Kakas peakumst HasbIBaeTcsi aBTONPOTOAM30M? YUTO Takoe KOHCTAHTA aBTONPOTOIM3A?
KoHncranra aBTomporosnms3a Boabl. UTO Takoe BOAOPOAHBIM M TMJIPOKCHIBHBIM IOKa3aTesn?
VYkaxxuTe CBSI3b MEX1Y HUMH.



3. Kakue pactBopsl HazbiBatotcst Oydepubimu? [lpuBenure nmpumepbl 0ypepHBIX PacTBOPOB.
OO0Bsicuute MexanusM OydepHoro aeiictBus. [IpuBenute dopmyny mis pacuera pH Oydepnoro
pacTtBopa.

Tema 3: Peakyuu KoMniekcooOpaz08anus u OKUCIUMENbHO-80CCMAHOBUMENbHBLE PEAKYUU.

1. Kakas peakuusi Ha3pIBaeTCsl OKMCIUTEILHO-BOCCTAHOBUTENBbHONU? UTO TakO€ OKUCIUTEINb U
BOCCTaHOBUTENH? OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIA TMOTEHIMAN, YTO OH XapaKTepu3yer?
VYpaBuenue HepHcTa, MOSACHUTE CMBICI BXOMSIIMX B HEro BEIWYMH. YKaxuTe BiausHue pH Ha
BEJIMYHUHY IEKTPOAHOTO MOTEHLIHAIIA.

2. Haiite omnpeaeieHue CIEAYIOUIUM MMOHATUSIM: KOMIIJIEKCHOE COEIMHECHHE,
KOOPAMHALIMOHHOE YMCIIO, JEHTATHOCTh JIMTAHJAA, XEJIATHOE coenuHeHue. [IpuBeaure mpumepsl.
VYkaxuTte Npupoay XMuMUYECKOMN CBSI3U B KOMIUIEKCHOM COEJIMHEHUHU.

3. @DaKTOpBI, BAUSIOLIIME HA YCTOWYUBOCTD XEIATHBIX KOMIUJIEKCHBIX COCIMHEHUM.

Tema 4: IIpoboombop. Memponozuueckue 0CHOBbL XUMUYECKO20 AHAIUZA

1. Ot60p npo6. [IpodonoaroroBka. OCHOBHBIE 3TAIbI TOATOTOBKU MPOO K UCIIBITAHUSIM:
BEICYIIMBaHUE, pa3ioxeHue npod. CruiaBieHue u pactBopenue. Pacreopuren.

2. OcHoBHbIE CTaANMKM XMMHUYECKOTO aHain3a MuHepasia. Beioop Merona ananu3za. [IpsMelie u
HEMPSIMbIE METO/IbI aHANIN3a. KaueCTBEHHBIN U KOJTMYECTBEHHBIN aHAJIN3.

3. OO0paboTka pe3ynbTaTOB aHAIW3a: MCKIIOUEHUE MPOMAXOB U PACUYET JOBEPUTEIHLHOTO
WHTEpBaJa.

Tema 5: Tumpumempuueckuii ananus.

1. Uro Takoe TmepBUYHBIE cTaHAapTHeIe BemiectBa? Kakue TpeboBaHMs K HUM
npenbsaBIsAoTcs? Ha30BUTE OCHOBHBIE CIIOCOOBI IPUTOTOBJICHHS CTAaHAAPTHBIX pacTBOpoB. Kakue
pacTBOpPBl HA3BIBAIOTCS BTOPUYHBIMU CcTaHAapTHHIMU? Kakum o00pa3oM ycTaHaBIMBAIOT HX
TOYHYIO KOHIIEHTPAIUIO?

2. Knaccudukanus WHIUKATOPOB, HCIONB3yeMbIX B peloOKC-TUTpoBaHuU. [IpuBemute
npumepsl. Penokc-aaukatopel. TpeboBanus, MpeabsBIseMble K 3TUM HMHAMKaTOpaMm. MHTepBan
nepexo/ia OKPacKu peoKC-UHAUKATOPOB, pT.

3. Kommekconomerpusi. Kommuiekconsl. OcobGennoctu  B3aumoxeiictBus OATA ¢
Metaiamu. Jlentatnocts DJITA.

Tema 6: [lomenyuomempuueckue Memoost AHaIU3A

1. [Torenunomerpruyeckoe TuTpoBaHue. (CrocoObl oOmpeneraeHus] KOHEYHOW  TOYKHU
TUTpOoBaHusA. Kakue 37eKTpoabl IPUMEHSIOT B KA4ECTBE U3MEPUTENBHBIX U 3JIEKTPOJOB CPaBHEHUS
B METOJ]aX KHCIOTHO-OCHOBHOT'O U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUSI.

2. Knaccugukanus HoHOOOMEHHBIX 3J1eKTPOA0B. CTEKIISTHHBIE 3JEKTPO/IBL.

3. Mertannndeckue 3JI€KTpoJibl IEpBOro U BToporo poxa. IIpueenure mpumepsl. Hanumure
YpaBHEHHUS peaklUii, MPOTEKAIOIINX Ha XJIOPCEPEeOPSTHOM U cepeOpsSTHOM 3JIEKTPOJIaX U ypaBHEHUS
Hepncra, onuceiBaroniye NoTeHIMAIbI 3TUX IEKTPOIOB.

Tema 7: Cnexmpockonuueckue memoovl aHalu3a.

1. [IpunnunuaneHas cxema (OTOIIEKTPOKOJIOpUMeETpa U crekTpodoromerpa. OCHOBHBIE
OTJIMYUS XapaKTEPUCTUK (HOTORIEKTPOKOJIOPUMETPA OT CIEKTpo(oTOMEeTpa B BHIUMOUH U
yIbTpapuoIeTOBOM 001aCTIAX CHEKTpA.

2. OcHOBHBIE NIpUEMBI NEpeXoJa OT AHAIUTUYECKOTO CUTHaja K KOHLEHTPallUd B METOIE
npsIMON CIEKTPOHOTOMETPHH.

3. OO1m1ast xapaKTepUCTHKA METOAA CIIEKTPOPOTOMETPHUH.



Ilpumepnvie dunemvt K KOHMPOAbHBIM padbomam
1 cemecmp

Teml: OcHosuvie nowsmus u 3axousvl xumuu. Kiaccet Heopeanuweckux coeoureHul
1. Berauciute MonspHylo Maccy rasa, ecau Macca 280 mu ero mpu temmepatype 21 °C u
nasiennn 2.026-10° 11a paBHa 0,65 1.
2. Brruuciute MOJISIpHYIO Maccy SKBHBajeHTa Metaia, ecinu 0,2 T ero BRITECHUIN U3
KHUCJIOTHI 78 M1 Bogopoaa, uaMmepeHHoro 1pu 17 °C u naBinenun 98642 Ila.
3. I'ne conepxkurcs 6omnpie monekyi: B 1 1 xmopa mpu 23 °C u gaBnenuu 98 500 I1a wmu B 1
1 okcua yriepoja npu 55 °C u ganenun 10 600 I1a?

Tema 4 . Pacmeopui. Peaxyuu 6 600HbIX pacmeopax

1. B Bogae maccoii 200 r pactBopuiu conb Maccoid 20 r. OnpenenuTs MacCoBYIO JIOJIO
BEIIIECTBA COJIM B PACTBOPE, IPUHSB IUIOTHOCTH BOJIBI paBHOM 1T/Mi1.

2. Omnpenenuts Maccy BOJbI, KOTOPYI0 HeoOXoaumo npubaButh kK 220 . pacTBOpa KHCIOTHI C
maccoBoit goseit 80%, yTo6s! monyunts 60% pacTBOp.

3. Haiiti maccy mennoro kynopoca CuSO4 *5H2 O HeobxoaumMyro ajsi IpUroToBieHus 1 i
pactBopa , conepkamiero 10% 6e3Boanoi comu. [Tnoraocts 10% pactBopa 1,084 r/m.

4, Jlns meritpanuzanuu 60 Mo HoSO4 motpeboBanock nqo6asuth 20 M 0,3 H menoun KOH.

Onpenenuth MOJISIpHOCTH pacTBopa H2SO4.

2 cemecmp
Tema 1 : Beeoenue. Cmpoenue amoma yenepooa. I ubpuousayus. Teopus Xumuueckoeo cmpoeHus.
1. B deM 3aKki1r04ar0TCsl OCHOBHBIE TIOJIOKEHUSI TEOPUN XUMHUECKOTO CTpOeHUs A. M.
Bbytneposa?
2. Omnpenenure THI THOPUAN3ALUHN YKa3aHHOTO aToMa. Kakyro KoHQUrypauuoo oH uMeer?
/""\
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3. Kakue snektpoHHbIe 3P PeKTh TPOSBISIET yKazaHHbIN aToM (Tpynna)? [lokaxuTe
neiictBue 3(h(PeKTOB CTpEeTKaMU.
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4. N300pa3ute Bce H30Mephl T'eKcaHa.

Tema 6 : Kapbonunvhvie coeounenus: anvoecuovl, KemoHwl, KapOOHOB8ble KUCIOMbL U UX
npou3BooHble.

1. HazoBute cnenyrommue COEIMHEHUS 1O CHCTEMATHYECKOW WM  PAllMOHAIBHOU
HOMEHKJIaType:
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2. N300pa3ute CTPYKTYpbl COETUHEHUN:
JUATUIIKETOH, 2-METUJIIMKIIOTeKCaHKapOOHOBAS KHCJIOTTA, 1-6pomOyTaHoH-2, -
METHIIOCH3aJIbICT /T
3. OcymiecTBUTE NPEBPAILCHHS:
H,0 CrOs  CgHsNH,
Ci3Hg —>= A —> B — C

stO4 HZSO4 'Hzo

4. Omnpenenure CTPYKTYypHYIO (OPMYITY KETOHA, €CIM OH COAEPXKHUT 22,22% Kuciopoaa 1o
Macce. Bo ckobko pa3 mapbl JaHHOTO KETOHA TSKEJIee BOJSHBIX MapoB?

Kpurepun oueHuBaHHMsI OTYETOB IO JA0OPATOPHBLIM padoTam:

— OIICHKA ‘“3aYTEHO’’ BBICTABIIACTCS CTYACHTY, €CJIM OH MPABWIHLHO NMPUMEHSIET
TEOPETUYECKHE TOJIOKEHUS Kypca MpH pPEIIeHWH TMPAKTUYECKUX BOIPOCOB, BIAJCET
HEOOXOAMMBIMH HaBbIKAMU M TIPUEMaMH UX BBITTOJTHEHUS;

— OLICHKA ‘“‘HE€ 3auTEHO’ BBICTABISAECTCS CTYAEHTY, €CIM OH HE 3HaeT
3HAYUTEJIbHOW YacTH MPOrpaMMHOrO MaTepualia, B JIaOOpaTOPHOM IMPAKTUKyME JOMMyCKaeT
CYIISCTBEHHBIC OIIMOKH, 3aTPyHHSETCS OOBSICHUTH pPACYSTHYK) dYacTh, OOOCHOBATh
BO3MOXKHOCTh €€ pealiM3allii, a TakK)Ke HEYBEpEeHHO, C  OONBIIMMH  3aTPYJIHEHUSIMU
BBITIOJTHSICT 3aJJaHUSI UJIM HE CIIPABJIICTCS C HUMH CaMOCTOSITEIBHO.

3adeTHO-IK3aMeHANIMOHHbIE MATEPHUAJIBI 11l IPOMEKYTOUHOM aTTecTAlluM (3a4eT)
Bomnpocs! 1is moaroroBku k 3avery (1 cemecrp)
1.OcHOBHBIE OHATHA U 3aKOHBI XUMUHU. POJIb XUMHUM B HAYYHO-TEXHUYECKOM ITPOrpeCCeE.
2.0OCHOBBI KBAaHTOBO-MEXaHUUECKOU TEOPUH CTPOEHUS aToMa.
3.KBanTtoBbIe uncna. ATomHbI€ 8, p, d, f - opburtamm.
4.IIpuHUMIBI 3aMI0JIHEHUE 3JIEKTPOHAMHU aTOMHBIX OpOUTaNeH.
5.Ilepuogmueckunt  3akoH. Ilepuonnueckas cucrema asnementoB .M.  Menneneesa.
Knaccudukarus snementos ( S-, p-,d-, T).
6. Xumnaeckas cBs3b. [lonsarue o merone BC u MO.
7. KoBasieHTHas cBsi3b. CBOMCTBA BEILIECTB C KOBAJICHTHOM CBSI3bIO.
8. MoHHas cBs3b. DIEKTPOOTPUIIATEILHOCTD AJIEMEHTOB.
9.BonopoaHasi CBsI3b U €€ CBOMCTBA.
10. CBs3pb B MeTayax. CBOMCTBA BEIIECTB ¢ METAIUTMYECKOM CBSI3bIO.
11.Tumnel KpUCTANIMYECKUX PEUIETOK U CBOMCTBA COCTMHEHUM.
12.3onHas Teopus. [[poBOgHUKH TOKA, TOJYIPOBOIHUKH U JUIICKTPUKH.
13. MexMoneKynsIpHbIe CHUIIBI B3aUMO/ICHCTBUS.
14. OcHOBHBIE KJIACCH HEOPTAHUYECKUN COSTMHEHUH.
15.Tepmoaunamudeckrie cucteMbl. DYHKIUU COCTOSHHUS. DHTANBIHS, SHTPONUS, BHYTPECHHSS
SHEPTUsl — TapaMeTpbl COCTOSIHUS BemecTB. CTaHIapTHBIE TEPMOIMHAMHUUYECKHE TMapameTphl
00pa3oBaHUSs BEIIECTB.
16.11epBblit 3aKOH TEPMOTUHAMUKH.
17.9unepretuueckue 3¢ (HEeKThl XUMHUECKUX peakinuid. TepMoxumuyeckue ypaBHeHUs. 3akoH ['ecca
Y €ro UCIOJIH30BaHUE JTsl TEPMOXUMHUYECKUX PACUETOB.
18.TTonsTHe 00 ZHTpOonUU. IHTpomuUs $Ha3oBOro nepexoaa. Bropoit 3akoH TepMOIUHAMUKH.
19.1306apHo-n30TepMHUUeCKUil  moTeHuMan (oHeprus [ubOO0ca). HampaBnenue nporekaHus
XUMUYECKHUX PEaKIIUi.



20. CKOpOoCTh XUMHYECKOW PEakiuu M (PaKkToOpbl Ha €€ BIHUSAIONINE. 3aBUCHMOCTh CKOPOCTH
peaKuu OT KOHIIEHTpAH. 3aKOH JIeHCTBYIOIIHUX Macc.

21.3aBHCHMOCTH CKOPOCTHU PeakIuu oT Temreparypsl. [IpaBuno Baat-I'odda.

22 IlonsATHE O TEOPUHU aKTUBHUPOBAHHOI'O KOMILJIEKCA. DHEPrUsl aKTUBALUU.

23.I'oMOreHHbI! U TeTepOreHHbIN KaTanu3. ABTokaTanus3. epMeHTaTUBHBIN KaTallus.
24.006patumbie 1 HeoOpaTUMBbIE peakiuu. Xumudeckoe paBHoBecue. [Ipunnun Jle-1llaTense.
Cwmemienue paBHoBecusi. KoHcTanTa paBHOBECHS M (DAKTOPBI HA €€ BIHSIONIHUE.

25.lucniepcHble cucTeMbl U Ux Kiaccuduxaius. [TonsaTus o6 uueanbHBIX U peabHBIX PACTBOPAX.
26.Xumnyeckas teopus pactsopos JI.M1. MenaeneeBa. O01uiue cBoiicTBa pacTBOPOB.

27. KonnuratuBHbIe CBOMCTBA PacTBOPOB 3aKOHBI Payisi.

28. Ocmoc. 3akon Bant-T'oda. Ocmoc B mpupoze. M3orornueckuit KoappuumeHT.
29.IlpencraBieHre 0 MEXaHHM3ME AJIEKTPOJUTHUYECKON TUCCOLMALMU B BOJHBIX PacTBOpax.
Crenenp qucconuanuy v GakTopsl Ha €€ BIUSIOLINE.

30.3axon pazbasienust OcBanbaa. Koncranra quccounanuu u (GakTophbl Ha €€ BIUSIOIINE.
31.Bona ee ponp B npupoje. onHoe npoussenenue Boabl. Bogopoansiii nokasarens (pH)
pacTBopa.

32. BydepHbie pacTBOPBI U HX CBOWCTBA.

33. [loHsTHE O TEOPUHU CUIIBHBIX AJIEKTPOIUTOB. AKTUBHOCTD, KOA((PUIIMEHT aKTUBHOCTH, MOHHAS
CHUJIa pacTBOpa.

34. T'upponus coneil. HeoOparumebiii ruaponus. CTeneHb U KOHCTaHTa TUAPONU3a. BiusHue
TEMIEPATypbl U pa30aBiIeHUsI Ha CTENIEHb TUAPOIIN3A.

35. IIpousBenenue pacteopumoctu (I1P). YcnoBus BeimageHus ocaaka.
36.0OKHCINTETHLHO-BOCCTAHOBUTEIbHBIE peakin. Kiraccudukars.

37.D5EeKTpOXUMHUYECKHE CBOMCTBA pacTBOpOB. CTaHAApTHBIA SJEKTPOAHBIA MOTEHLUHUANT U
¢dakTopbl Ha Hero BiaMstomKe. YpaBHeHue HepHera.

38. I'anbBanmyeckuii 3nemeHT. I/C ralbBaHUYECKOTO JIEMEHTA.

39.0nexTponu3 paciuiaBa u BogHoro pacrBopa NaCl. 3akonsr @apajes.

40. CtpoeHue ¥ HOMEHKJIATypa KOMIUIEKCHBIX COeTUHEHHUH J-3eMeHTOB. XHUMHUYeCKas CBA3b B
KOMIUIEKCHBIX COEMHEHUH.

41 .Meton BC o reoMeTpun 1 MarHUTHBIX CBOMCTBAaX KOMIIEKCHBIX COETMHEHUH.

42.00m1ast XapaKTepUCTHKA KOOPAMHAITMOHHBIX COCTUHEHNH OMOMETAIIOB C OMOJIMTaH/IaMu.

43. O6mmas xapaktepuctuka d-3eMeHTOB. XUMHUYECKHE CBOWCTBA. Poitb jkenne3a, HUKEIsl 1 XpoMa
B OpraHHU3ME YEJIOBEKA.

44, 1llenoynsie MeTaIbl. XMMUYECKHE CBOMCTBA.

45. IllenogHO-3eMeTbHBIC METAJUIBI. XUMHUYECKHE CBOMCTBA

46.Bonopoa. duznueckre U XUMUYECKUE CBOKCTBA.

47. Kucnopoa. ®usnyeckue U XMMHYECKHE CBOMCTBA.

48 Azot m ¢ochop. Xummuueckue cpoiicTBa. BaxHple coeamHeHus azora u ¢ochopa B
OMOJIOTYECKHX CHCTEMAX

49. Yriepoa. Xumudeckue cBoiicTBa. COeAMHEHHS YTIIEpo/Ia ¢ KHCIOPOIOM

Bomnpocs! 1J1s1 MOATOTOBKH K 3a4eTy (2 cemecTp)
1. Ilpenmer oprannyeckoit xumuu. Teopust xumuueckoro ctpoenust A. M. bytneposa.
N3omepus.
2. Crpoenmne aroma yriepoja. Turbl ruOpuau3anun. [ eoMeTpust OpraHudIecKuX MOJICKYII.
3. DOnexrponusle 3¢ ¢pextel. Hykneodumnst n anekrpodunsl. Kucnors! u ocnoBanus bpéncrena u
JIpronca.
4. Knaccudukanus yrieBogopoaoB. AKaHbl: HOMEHKJIATypa, CIOCOObI MOTyueH s, (pu3ndeckue
CBOMCTBA.



5. XUMHYECKHE CBOWMCTBAa aJIKaHOB. Peaknmuu pagukalbHOro 3amenieHus. IIporecchbr
HedTenepepabOTKH: KPEKUHT, PU(POPMHUHT.

6. Ankensl. HoMeHkaTypa, XMMHYECKHUE CBOWMCTBA, CIIOCOOBI MOJIYYECHHUS, T€OMETPHUCCKAs
U30MEpHUSL.

7. Ankunbl. HoMeHK1aTypa, XMMHYeCKHE CBOHCTBA, CIIOCOOBI MTOITY4EHUSI.

8. Ankanuennl. Kiaccudukauuss gueHOBBIX coeauHeHMd. HomeHkmarypa, XuMuyeckue
CBOICTBa, CIIOCOOBI OJYYEHUSI.

9. Apennl. Kpurepunu apoMaTtuyHocTH, mnpaBuio Xriokkens. Homenknarypa u  crocoOsl
MIOJTyYECHHUS APEHOB.

10.Peakiiuu  apoMaTUyeckoro  ANEeKTpoGMIbHOrO  3amelleHus. [IpaBuna  opueHTAIMH.
AKTHBUPYIOIINE U IC3aKTUBUPYIONINE 3aMECTUTEIH.

11. Cruptel. Knaccudukaius, HOMEHKIIATypa ¥ CIIOCOOBI TTOTYYCHUSI.

12. ®dusndeckue U XUMHYECKUE CBOKCTBA cTUPTOB. [IpocThie A3upshl.

13. Anbnerunsl. Homenknarypa, XuMU4ecKrue CBOMCTBA, CIIOCOOBI MOTYYESHHUS.

14.Keronsl. HomenknaTypa, XUuMHUECKHUE CBOMCTBA, CIIOCOOBI TIOTYYEHHUSI.

15. Kap6onossie kucinoTel. HoMeHKIIaTypa, XUMHUYECKUE CBONCTBA, CIIOCOOBI MOJIY4EHUS.
16.Crioco0bl mosrydeHHst POU3BOJHBIX KapOOHOBBIX KHCIIOT: CIIOKHBIX 3(HPOB, aMHUJIOB,
AHTUJIPUJIOB, TaJIOTeHAHTUAPUIOB. JKupbl, MbLIA.

17. Amunokucnotel. Kiaccudukanus, HomeHkIarypa. AmdorepHocts AK, uX peakuuu 1mo
aMUHO- ¥ KapOOKCUTPYIIIaM.

18. benku. Tumsl cTpykTyp 6enka. KauecTBeHHBIE peakiiuy Ha OSNKH.

19. YrneBonbl. Knaccudukarnus, crepeonzoMepusi.

20. Xumuyeckre CBOWCTBA yrieBoqoB. DyHKINH MOTUCAXapUI0B B )KUBBIX OPraHU3MaX.

Bonpocsl Jisi MOATOTOBKH K 3a4eTy (3-3 cemecTp)
1. KoHCTaHTBl XMMHYECKOTO PABHOBECHS, BBIPAKECHHBIC 4Yepe3 KOHIICHTPALUH, aKTHBHOCTH
KOMITOHEHTOB PaBHOBECHOW CHUCTEMBI, CBSI3b MEX/Yy HUMH. 3aBUCUMOCTh KOHCTAHThI XUMHUECKOTO
paBHOBecHs OT TeMIiepaTypsl, npuHnun Jle [larense.
2. Xunkue pactBopbl. CriocoObl BBIpaXXEHHs COCTaBa pacTBopa (MaccoBas J0Jsl, MOJSIpHas
KOHIICHTpAIUSI, MOJISIPHAsT KOHIIEHTPAIIHsI SKBUBAJICHTA). DKBUBAJICHT, (PAKTOP IKBUBAICHTHOCTH.
3. OTKJIOHEHHs pacTBOPOB OT UAEATbHOCTH, NpUUMHBL. [IoHATHE 006 akTUBHOCTH, KO3 DUIeHTe
aKTUBHOCTH, MOJILHOM JIOJIH.
4. Dnextponutuueckas auccouumanus. Jucconmanms cnabbix  snekTposuToB. KoHcTaHTa
JUCCOITUAIINH, CBSI3b CO CTENEHBIO TMCCOIMAIK (3aKoH pa3baBienus OctBanpaa). duccorumanus
BOJbl. BogopoaHblii moka3aTelsb.
5. Pacuer pH pacTBOpOB CUIIBHBIX U CIA0BIX KMCIOT U OCHOBaHUII.
6. bBydepusie pactBopsl, npumepsl, pacuer pH, oObsicHenue OydepHoro neictBus, OydepHas
eMKOCTh. By(hepHbIe pacTBOpHI B )KHBBIX OpraHU3MaX.
7. OCHOBHBIE TOJOXEHHS NPOTONUTHYECKOH Teopuu bpencrema-Jloypu, comnpspkeHHBIE Mapbl
KHCJIOT U OCHOBAaHWH, TPUMEHEHHE K PEAKIHsIM B BOJHOM PacTBOpE.
8. CrpoeHue KOMIUIEKCHBIX coeTMHeHUH. KOHCTaHThI ycTOWYMBOCTH. XelaTHbIE COSTUHEHHUS.
9. OKHCIHTENBHO-BOCCTAHOBHUTENbHBIE peaknuu. YpaBHeHne HepHcra. CraHmapTHed U
¢dopmanbHblii TOoTeHIMANbl. CBsI3b KOHCTAHTHI PAaBHOBECHUS CO CTaHIAPTHBIMH M (OpPMabHBIMU
noteHuuaitamMu. HampasiieHne oKMCINTENbHO-BOCCTAHOBUTENIBHON peakIInu.
10. Ot6Gop mpob rOMOreHHOr0 U TeTePOreHHOro coctaBa. CrocoObl MOMy4YeHUs cpelHeil MpoObI
TBEPAbIX, KUJIKUX U Tra3000pa3zHbIX BemiecTB. OCHOBHBIE crOcOOBI MepeBoAa MpoObl B Gopmy,
HE00XO0IMMYIO ISl JAaHHOTO BHJIa aHAIIN3A.
11. Merposnoruueckie OCHOBBI XHUMHUYeckoro aHamuza. CucTeMaTHyecKue U CilydaiHble
norpemHocTd.  OCHOBHBIE ~ XapaKTEPUCTHUKHM  METO/Ja  aHalW3a:  MPaBWIBHOCTE U
BOCIIPOM3BOAMMOCTb, KOX(PPHUIIMEHT YYBCTBUTEIBLHOCTH, TPEIET OOHAPYKEHHUSI, HIDKHSIS 1



BEPXHsS TIpaHULBl onpenenseMblx conepxkaHuil. Cratuctuueckas oO0pabOTKa pe3yabTaToB
HM3MEpPEHU.

12. Turpumerpuueckuii ananus. Kuciorno-ocHoBHoe TutpoBanue. Kpussie TuTpoBanus. Beioop
WHIMKATOpa.

13. KommiekcoHOMeTpHYecKoe TUTPOBaHHE. MeTaITIONHANKATOPHI.

14. OxucnurenbHO-BOCCTaHOBUTEIbHOE TUTpOBaHue. [lepmanranaromerpus. Monomerpus.

15. CymHocTh MOTEHIIMOMETPUYECKOTO MeTona aHaiuza. [IlpuBectu ypaBHenne Hephcra mns
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOM Maphl X MOSICHUTH CMBICIT BXOZSIIKUX B HETO BEJIUYHH.

16. M3mepuTenbHbIE 3JIEKTPOABI W AJIEKTPOJBI CPaBHEHUSA. UeM OTIMYAIOTCS HW3MEPHUTEIbHBIC
JJEKTPOABI OT MIEKTPOIOB CPABHEHUS; IPUBEAUTE IIPUMEPBHI.

17. Cymnocte MeTona mnpsMoil noreHuuoMeTpuu. CrocoObl nepexojia OT aHAIUTHYECKOIO
CUTHAJIa K KOHLICHTPALUH.

18. Ilorennuomerpuueckoe TUTpoBaHue. CriocoObl OmpeieneHnss KOHEYHOH TOYKH THTPOBAHUSI.
Kakue 31eKTpoapl IPUMEHSIOT B KAYECTBE U3MEPUTEIbHBIX M JIEKTPOJOB CPAaBHEHUS B METOJAX
KHCJIOTHO-OCHOBHOT'O ¥ OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.

19. Knaccudukanus HOHOOOMEHHBIX 1eKTPOAO0B. CTEKIISHHBIE 3IEKTPOIBI.

20. Mertaumdeckue 3JIEKTPOJbl MEepBOro M BToporo poxaa. IlpuBemure mpumeps. Hamummmre
YPaBHEHMsI peakLyii, IPOTEKAIOIIUX Ha XJI0pCepeOpsHOM U cepeOpSHOM JIEKTPOIaX U YpaBHEHUS
Hepncra, onuceiBaroniyie noTeHIMAIbl 3TUX IEKTPOI0B.

21. B3aumoneicTBHE 3JIEKTPOMAarHUTHOIO H3JIYYEHUs C BELIECTBOM B YJIbTPapHOIETOBOH U
BUIUMOM 00JacTsIX criekrpa. 3akoH byrepa — JlamGepra — bepa.

22. IlpuuuHbl OTKJIOHEHHS OT 3akoHa byrepa — JlambGepTa — bepa.

23. llpunnunuanbHas cxema (OTOIICKTpOKOIopuMeTpa u  crekrpodoromerpa. OCHOBHEBIC
OTJIMYUS XapaKTEPUCTUK (HOTORIEKTPOKOJIOPUMETPA OT CHEKTpo(OoTOMETpa B BHIUMOU U
yIbTPaduOIETOBOM 00IACTAX CIIEKTPA.

24. OcHOBHBIE NpUEMBbl Iepexojia OT AHAJUTHYECKOrO0 CHUrHajla K KOHIIEHTPAalUd B METOoJe
psIMON CIEKTPOYOTOMETPHH.

25. OO1mas XxapakTepucTUKa METO/1a CIIEKTPO(OTOMETPHH.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHUs
Kpurtepun onenuBanus nmo 3avery:

Onenka  3HaHMH 1O  JUCHUIUIMHE — «XMMMS»  Ha  3a4eTe  IPEAToaraeT
b depeHIIMPOBaHHBINA OIX0/ K CTYJAEHTY, y4eT €ro MHAWBUIYyaJbHBIX CIIOCOOHOCTEH, cTeneHb
YCBOEHHSI M CUCTEMAaTH3allMM 3HAaHUH y4eOHOro Kypca, yMEHHUs JleNaTh JoKa3aTeIbHbIe BBIBOBI U
000011eHus, POPMUPOBAHUS OOIIEKYIbTYPHBIX U MPOPECCHOHAIBHBIX KOMIIETEHTHOCTEH.

OreHnBaeTCs He TOJNBKO INTyOMHA MOHUMaHMsI OCHOBHBIX MPO0JieM y4eOHOM JUCLUIUIMHBL,
HO U TNOCELIAeMOCTh JIEKIIUI U CEMUHAPCKUX 3aHATUN, aKTUBHOCTh HA CEMMHAPCKUX 3aHATHSX,
COJIEP/KATENBHOCTh YCTHBIX OTBETOB U CIIEIAHHBIX MTPE3CHTALIMMN.
«3aumeno» (npoosunymulii ypoeeHs) - OLICHUBAIOTCS OTBETHI, COAEPKAHUE KOTOPBIX OCHOBAHO
Ha TIyOOKOM BCECTOPOHHEM 3HAaHUM IPeIMETa, OCHOBHOM M JONOJHHUTEIbHOH JHUTEpaTyphl,
U3JI0)KEHO JIOTUYHO, apryMEHTHUPOBAHO M B IMOJHOM oObeme. OCHOBHBIE MOHSTHS, BBIBOABI U
0000meHnss chOpMYITUPOBaHBl yOEIUTETbHO W J0Ka3aTenbHO. CTYAEHT yMeeT MpPaBUIIBHO
00BSACHATH MaTepuall, WUTIOCTPUPYS €ro MpuMepaMu
«3aumeno» (nosvlueHHBLIL YPOGEHDb) - OLICHUBAIOTCS OTBETHI, OCHOBAHHBIC HAa TBEPJIOM 3HAHHU
npeaMeTa, OCHOBHOM JIMTEpaTyphl, C HE3HAUUTEIbHBIMU MPOOEIaMU B 3HAHUSIX JOIOJIHUTEIbHON
auTepaTypel. BO3MOXKHBI HEAOCTAaTKM B CUCTEMaTH3alMd WIM B 0000IIeHMH MaTepuaa,
HETOYHOCTH B BbIBOJIaX. CTy/IEHT TBEP/I0 3HAET OCHOBHBIE KATETOPUHU YUEOHON JUCIUILIIUHBI.
«3aumenoy (nopoz2oewlii ypoeenv) - OICHUBAIOTCS OTBETHI, KOTOpbIe OA3UPYIOTCS HA 3HAHUU
OCHOB TIpeJMETa, HO UMEIOTCS 3HAUMUTEIbHbIE MPOOENbl B YCBOGHUU MaTepHala, 3aTpyIHEHUs B



€ro M3JI0KEHUU U CHUCTEMAaTH3aIliH, BEIBOJBI CIA00 apryMEHTHPOBAHBI, B COJACPKAHUH JOMYIICHBI
TEOPETHUYECKHUE OLINOKH.
«He 3aumeno» - ONICHUBAIOTCSL OTBETHI, B KOTOPBIX OOHAPY)KCHO HE3HAHUE OCHOBHBIX MPOOJIEM U
KaTeropuii mpeaMera CoryiacHO y4eOHOH MporpamMMsbl, CoIepKaHiue OCHOBHOTO MaTepuaia He
YCBOEHO, 0000IIEHHH 1 BBIBOIOB HET. CTYJCHT HE MOKET MJIM OTKA3bIBACTCS OTBEUATh HA BOTIPOC

OrneHOYHbIE CPECTBA I MHBAIM/IOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
BBIOMPAIOTCS C YYETOM WX WHIAUBHYATbHBIX ICHXO()U3HMUECKIX 0OCOOCHHOCTEH.

— Mpu HE0OXOUMOCTH MHBATUIAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbS
NPEOCTABIISCTCS OTIOJHUTEILHOE BPEMS JIJIS IIOJATOTOBKU OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU TMPOLEAYPHl OIECHUBAHUS PE3YJIHTATOB OOYYCHHUS MHBAIHUIIOB U JIUI C
OTrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBbSI MPEIYCMATPUBACTCS HCIIOJIB30BaHUE TEXHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX WHIUBUIYATbHBIMU OCOOCHHOCTSIMH;

— TIpH HEOOXOAUMOCTH JJIsi 00YUAIOIIUXCSI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U
WHBAJIUIOB MPOLEAYPa OLEHUBAHUS PE3YJIbTATOB O0YYCHHUS 1O JTUCIHUILIMHE MOXET IMPOBOIUTHCS
B HECKOJIBKO ITAIlOB.

[Iponienypa OneHMBAaHUS PE3YIBTATOB OOYYEHUS HHBAJIUIOB M JIHI C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  37I0POBbSI 10 JIUCHUIUIAHE (MOXYJIO) TPEIyCMATPUBACT TPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAHUYCHHUSM UX 370POBbS W BOCHPHUSITHS
uHpopMmanuu:

JUist TUII ¢ HapYIICHUSIMU 3PEHUSI:

— B I1e4aTHOM (hopMe YBEIMICHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JInst man ¢ HapyLIEHUsIMU CITyXa:

— B I1IeYaTHOM opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JlJ1st TU11 ¢ HAPYIICHUSIMU OTTOPHO-/IBUTATEIBHOTO arlapara:

— B Ie4aTHOM dopme,

— B (popMe 2IEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TIEpeYeHh MOXKET OBITh KOHKPETHU3WPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

5. IlepeyeHnb yueOHOIi TUTEPaTypPhl, HHPOPMAIMOHHBIX PECYPCOB U TEXHOJIOTHA

5.1. YueOHasi inTeparypa
1.  T'munka H.JL O6mas xumus : yueOHuk ans OaxanaspoB / H. JI. I'muuka ; mox pen. B. A.
[TonikoBa, A. B. baOkoga. - 19-¢ u3., mepepad. u mom. - Mocksa : FOpaiit, 2014. - 900 ¢
2. Eropos, B. B. O6mas xumus : yueOHuK g By30B / B. B. EropoB. — 2-e u3n., ctep. —
Cankr-ITerepOypr : Jlanp, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — TekcCT : 2JIeKTpOHHBIN
I Jlans : snekrponHO-OMOMMOTeyHas cucrema. — URL: https://e.lanbook.com/book/153684
3. bimros, JI. H. CoopHuK 3ana4 u ynpakaeHuit mo oomeit xumun / JI. H. brmaos, U. J1.
[Teppunosa, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 204 c. —
ISBN 978-5-507-45991-9. — TekcT : anekTpoHHBIH // JIaHb : AIeKTpOHHO-OMOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/292946
4. Axmeros, H. C. JlabopaTtopHble U CeMUHApPCKUE 3aHIATUS IO 00IIel U HEOPTaHUYECKOM XUMUH :
yuebHoe nocodue / H. C. AxmeroB, M. K. Asu3zosa, JI. . bagsiruna. — 6-¢ u3j., crep.
— Casnkr-Ilerepoypr : Jlamp, 2022. — 368 c¢. — ISBN 978-5-8114-1716-2. — TekcT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/211658
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5. 3onoroB FO.A. BBenenne B aHATUTHYECKYIO XUMHUIO [ DJEKTPOHHBIN pecypc]: yueOHoe
nocobue/ F0.A. 3o0moToB. — DnekTpoH.naH. — Mocksa: M3natenscTBo «JlabopaTopust 3HaHUIY,
2016. — 266¢. — Pexxum moctyma: https://e.lanbook.com/book/84079
6. Bmacosa, E.I'. AHasiuTHuUecKkass XUMHS: XUMUYECKHAE METObI aHAIU3a [ DJIIEKTPOHHBIN
pecypc]: yueonuk / E.I'. BinacoBa, A.®. XXykos, 1.®. Konocosa, K.A. Komaposa; o pe.
[Terpyxuna O.M., Ky3nenoBoii JI.b. — Dnekrpon.nan. — Mocka: M3narensctBo «JIaboparopust
3HaHuiy, 2017. — 467¢c. — Pexxum nocryna: https://e.lanbook.com/book/97407
7.  Uynpeauna, J[.A. AHamuTnyeckas xumus: y4ue6. mocooue / J{.A.Uynpeiauna, JI.W. [Tune. —
M-Bo obOpazoBanus u Hayku Poc.@enepanuu, Kybanckwii roc.ya-T. — Kpacnonap: Kybauckuii
rocynapcTBeHHbIN yHuBepcuteT, 2018, - 108c.

[la6apos, 0. C. Opranunueckas xumus / [llaGapos, 10. C. Oprannueckast Xumus © y4eOHHK
/ 1O. C. lllabapoB. — 5-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 848 ¢. — ISBN 978-
5-8114-1069-9. — TexkcT : anexkTpoHHslii // JIanb : 31eKTpoHHO-O0MOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/167911
9.  Tpasensb, B. ®. Opranuueckas xumus : yaeonoe nocooue / B. @. TpaBenb. — 7-e uzm. —
Mocksa : Jlaboparopust 3nanmii, 2020 — Tom 1 — 2020. — 401 c. — ISBN 978-5-00101-746-2.
— Tekcr : oanekrponusiit // Jlanb : 2nekTpoHHO-OMOIMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/151522
10. Tpasens, B. ®. 3amaun no oprannveckoit xumuu : yaeoHoe nocodue / B. @. Tpasens, A. 1O.
Cyxopykos, H. A. [Toxxapckas. — 2-e u3g. — Mocksa : Jlabopatopus 3nanuii, 2020. — 267 c. —
ISBN 978-5-00101-895-7. — Tekcr : anekrpoHHslii // JIaHb : 31eKTpOHHO-OMOIMOTEUHAsI
cucrema. — URL.: https://e.lanbook.com/book/151499
11. T'pannbepr, U. U. Oprannveckas xumus. [Ipaktiuueckue pabOThl U CEMHUHAPCKHE 3aHATHS :
yuebHoe nocodue / U. U. I'pannbepr, H. JI. Ham. — 7-e u3n., crep. — Canxkr-IlerepOypr : Jlans,
2022. — 360 c. — ISBN 978-5-8114-3902-7. — TeKcT : 37eKTpOHHBII // JIaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/206726

5.2. llepuoanueckasi JuTepaTypa

1. Venexu XxuMuu - pocCUMCKHUI Hay4HBIH KypHai, MyOJUKYIOIIMI 0030pHbIE CTaThU MO
aKTyaJbHBIM ITpOOJIeMaM XUMHU U CMEXHBIX HaYK.

2. XXypHay opraHHYeCKOi XUMHUH - POCCHICKHI HAyYHBIN KypHAJ, MyOINKYIOIINNA CTaThH
[0 TEOPETUYECKUM MpoOJeMaM OpPraHWYEeCKOH XHUMHUHM, MEXaHU3MaM peakIil OpraHMYecKHx
COEIMHEHUH, COOTHOIIECHUAM MEXAy (PU3NYECKUMHU CBOMCTBAMM, PEAKIIMOHHON CIOCOOHOCTBIO U
CTPOEHHEM, II0 HOBBIM pEAKIMUAM M METOAAM IIOJIYYEHMs] OPraHMYEeCKHUX COEIMHEHUH, IO
OCHOBHBIM ITpo0JIeMaM pa3BUTHS BaKHEHIINX HANPaBICHUH OpraHU4YeCKOro CUHTE3a.

3. XKypHan oOmei XMMHHM — OJMH M3 KPYMHEHUIIMX DPOCCUHCKUX HAy4YHBIX >XYpPHAJIOB,
OTpakaroIIMX OCHOBHBIC HANpPAaBIEHUS Pa3BUTUS XUMUH, NyOIHUKYIOMUNA pabOThl, MOCBSIIEHHBIE
aKTyaJbHbIM OOIIMM BONpOCAM XUMHM M MpoOjeMaM, BO3HHUKAIOIIUM Ha CTHIKE Pa3JIMYHbIX
pa3iesioB XMMHH, a TakKe Ha TpaHUIaX XUMHH U CMEXHBIX C HEHl HayK (MeTayuloOpraHuyecKue
COEIMHEHUS, DJIEMEHTOOPTaHWYECKAsl XHMHS, OPraHUYECKHE U HEOPraHWYECKHE KOMILIEKCHI,
MEXaHOXUMHMSI, HAHOXUMHUS U T. ]1.).

5.3. HHTepHeT-pecypchl, B TOM YHCJIe COBPeMEHHbIe NPodeccHoHAIbHbIE 0a3bl

JAHHBIX U I/IH(l)OpMallI/IOHHI)Ie CﬂpaBO‘lHl)Ie CUCTEMBI

DJ1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
SBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com
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IIpodeccuonanbublie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Hayunast snexrponnas 6ubanoreka (HIb) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHBIX HAYYHBIX X XYpPHAJIOB HAa Poccniickoit

nnaT(popme Hay4HbIX xypHaaoB HOMKOH http://archive.neicon.ru

7. HamuonanpHast  dJEKTpoHHas  OuOnworeka  (MocTyn K DJNEKTPOHHOW — OMOJIMOTEKe

nuccepraiuii Poccuiickoit rocynapcersennoi oubnmuoteku (PI'B) https://rusneb.ru/
8.  IIpesumentckas 6ubnanoreka um. b.H. Exprumna https://www.prlib.ru/

9. DOnekrponHas komwiekus 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.  "Jlekropuym TB" http://www.lektorium.tv/
18.  YHuuBepcuterckas uHpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

ouswpE

HNudopMmanmoHHbIie CIPABOYHBIEC CHCTEMbI:
1. KoncynpranT [Imtoc - cipaBouHas mpaBoBasi cucTeMa (JOCTYII TI0 JIOKAITBHOUW CETH C
KOMIIBIOTEPOB OMOTUOTEKH)
Pecypchl cBOOOAHOTO 10CTYMNA:
AMepHKaHCKas maTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/
[TonHbBIE TEKCTHI KaHAJICKUX AuccepTarui hitp://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MuHHCTEpCTBO HAyKH U BhICIIero oOpa3oBanus Poccuiickoit denepannn
https /[lwww.minobrnauki.gov.ru/;
5. ®enepanpHblil moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;
6. Mnudopmanuonnas cuctema "EnnHoe OKHO 10CcTyIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xoyutekius udpoBeix 00pa3oBaTebHbIX pecypcoB hitp://school-collection.edu.ru/ .
8. demepanbHbIi HEHTP HHPOPMAITMOHHO-00pa3oBaTebHbIX pecypcos (hitp://fcior.edu.ru/);
9. IlIpoekt I'ocymapcTBeHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. ITymkuna "OGpa3oBanue
Ha pycckom" https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMannoHHbIH nopTan "Pycckuii si3p1k" http://gramota.rul/;
11. Cnyx0a TeMaTHUECKHX TOJKOBBIX ciioBapei hitp://www.glossary.ru/;
12. Cnosapu u sHImKIONeuu http://dic.academic.ru/;
13. O6pasoBatenbHbIil moptan "Yuebda" http://www.ucheba.com/;
14. 3axonompoekt "O06 oOpazoBanuu B Poccuiickoit @enepannu'. Bonpockr u oTBets http://xn--
273--84d1f.xn--plai/voprosy i_otvety
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CoOcTBeHHBIC JJICKTPOHHBIC O0pa3oBaTesibHble W HMH(pOPMAIMOHHBIE pPeECypPChl
KyoI'Y:
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1. Cpema MOAyJIBHOTO TUHAMHYECKOTO 00ydenus http://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, ITyOIUKAIMi U KOHGEpEeHIUN
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PeCypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHbIX
texnoaoruii http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHnToB KyoI'Y http://docspace.kubsu.ru/

5. DnexkTpoHHBIC 00pa3oBaTeIbHBIC pecypchl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHMA
B oOpasoBanun KyOI'Y wu nHayuHo-merommueckoro xkypHana "IIIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHus JJis 00y4aloMMXCsl 10 OCBOCHHUIO T CUUILIHHBI (MOYJIs1)

YcnemHoe wusydeHue aucuuruinHbl «TOHKMIT opraHudeckuil cuHTE3» TpedyeT oT
CTYACHTOB PETyJSPHOIO IOCELICHUs JIEKIMH, a TaKKe aKTUBHOW pabOThl Ha IMPAaKTHUUYECKUX
3aHATUSAX, BBIIOJHEHUSI TECTOBBIX MPOBEPOUYHBIX PAa0OT, BBHIOJIHEHUS M 3aIIUTHI JaOOpaTOPHBIX
paboT, 03HAKOMJIEHUS] C OCHOBHOM U JOIOJIHUTEIBHON PEKOMEH1yeMO TUTepaTypoil.

IIpu NOArOTOBKE K JEKIMOHHOMY 3aHATHIO CTY/IEHTaM PEKOMEHYEeTCs:

1) mpocMOTpeTh 3aICh MPEabIIYIICH JICKIIMUA 1 BOCCTAHOBUTD B MAMSTH paHEe
W3Y4YEHHBIN MaTepHall;

2) 6ernao mMpoCMOTPETh MaTepUall IPEICTOSAIICH JICKIUH, C LEJbIO JYUIIEro YCBOCHHUS
HOBOT'O MaTepHara;

3) camMOCTOsATEIBHO MPOPadOTaTh OTACNIBHBIC (PArMEHThI TEMbl MPOLLION JEKLUH, CIHU
3TO HEOOXOUMO.

[Tpy KOHCIEKTUPOBAHUH JIEKIIMOHHOTO MaTepHasa CTyIeHTaM HYXHO CTPEMUTBCS KPATKo,
CXEMaTHYHO, IOCTENIOBATEeIbHO W JIOTHYHO (PUKCHPOBATH OCHOBHBIC TMOJIOKEHHS, BBIBOJIBI,
0000m1eHuss U (OPMYJIUPOBKH, HE MbITAsICh 3alucaTh BECh IPENOJaBaeMblil Marepuan CiIoBO B
CJIOBO.

IIpu NOArOTOBKE K JJAOOPATOPHOMY 3aHATHIO PEKOMEHJIYETCs:

1) 03HAKOMHTBCSI C TEMOM M TUIAHOM 3aHSTHUS, YTOOBI BBISCHUTH KPYT BOIPOCOB, KOTOPBIE
OyayT oOCYXKIaThCs Ha 3aHITHH;

2) mopaboTaTh C KOHCHEKTOM JICKIIMM TI0 TEeME 3aHATHUS, a TaKKe O3HAKOMHTHCS C
peKoMeHaAyeMol nuTepaTypoil W (Ipu HEOOXOAMMOCTH) JOMOJHUTENBHBIMU HCTOYHUKAMHU
uH(pOpMallMu B BUJE NEPHUOJUUECKUX U3aHui U HTepHeT-pecypcoB.

[Tpu BBIMONHEHUH NPAKTHYECKON pabOThI CTyIeHTaM HEOOXOAMMO OTMeUaTh T€ BOIPOCHI U
paszienbl, KOTOpbIe BBI3BIBAIOT Yy HUX 3aTPYAHEHHUS. C LIENbI0 MOCIEAYIONEH KOHCYIbTAIUU Y
npenojaBatens. Kaxapli CTyIeHT IOJKEH CTPEMUTHCS aKTUBHO paboTaTh Ha MPAKTUYECKHX
3aHATHUSIX M YCIHEIIHO BBIMOIHITH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrosrenbHas paboTa HapsAy ¢ ayJUTOPHOM MPeICTaBIsAeT OAHY U3 BaXXHEHIIUX (OopM
yuebHoro mpouecca. CamocrosiTenbHas paboTta — 3TO IUIaHUpyemas paboTa CTYJEHTOB,
BBINOJIHSIEMAs] MO 33/IaHUI0 M TPU METOJUYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero
HemocpeAcTBeHHOro yuactus. CamocrosiTenbHas pa0oTa mpeaHa3HayeHa HEe TOJNbKO s
OBJIa/ICHUS IPECTABICHHOMN TUCIMITIIMHOMN, HO U JUI1 (JOPMUPOBAaHUS HABBIKOB pabOTH BOOOIIE, B
yueOHOM, Hay4YHOM, NpPOPEeCcCHOHANbHON MeATEIbHOCTH, CIIOCOOHOCTH TNPUHUMATh Ha cedd
OTBETCTBEHHOCTb, CaMOCTOSTEJIbHO peIIaTh BO3HHUKAIOIIME MPOOJIEMBbI, HAXOIUTh IMpaBUIbHBIC
pelieHus 1 T. 1.

CamocrodrenbHas paboTa BKIOYAET: U3y4YSeHHE OCHOBHON U JIOMOJIHUTEIbHOUIUTEPATYPHI,
npopaOoTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaja, MOJATOTOBKY K MPAKTHYECKUM 3aHATHAM,
MOArOTOBKY JJOKJIaJOB-TIPE3EHTALIMH, IOATOTOBKA K TECTUPOBAHUIO U K TEKYILIEMY KOHTPOJIIO.

B ocBoeHuu AMCHMIUIMHBI MHBAIMJAMU MU JHMIAMU C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBbsl OOJIBIIOE 3HAYEHHE HMEET HWHAWBUAyalbHas ydeOHas paboTa (KOHCYNbTAllUH) —
JIOTIOTHUTEILHOE PAa3bsICHEHHE yueOHOro MaTepuara.
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NunuBuyanbHbIe

KOHCYJIbTalUH  I10

npeaMeTy

SABIIAKOTCA

BOXHBIM  (paKTOPOM,

CHOCOGCTBYIOH_II/IM HUHAUBUAYAIN3allUuN O6y‘ICHI/I${ U YCTAHOBJICHHIO BOCIIMTAaTCIIBHOI'O KOHTAaKTa
MCXKAY IMperogaBarCiicM U 06yT-IaIOH_II/IMCSI HWHBAJILJIOM HWJIM JIMOOM C OTI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbS.

7. MaTrepuajibHO-TEXHHYECKOe o0ecreueHne Mo JuCHuIInHe (MOIyJII0)

HanmenoBanue criennanbHBIX
HOMeEILeHU

OCHaIIEHHOCTb CIIEIHATbLHBIX
NOMEILEHU

IlepedeHpb MMLIIEH3MOHHOTO
POrpaMMHOT0 o0ecTeueHH s

YueOHble ayJIUTOpUU TUIS
MPOBEACHUS 3aHATUI JIEKIMOHHOTO
Tuna tuna aynu. 322, kopm. C (ynuma
CraspomoJbckas, 149):

Mebenn: yuebnas mebes
TexHHYeCKHe cpeacTBa O0YICHHUS:
9KpaH, IPOEKTOpP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

YueOHbIe ayJUTOPUHN TUTS
MPOBE/ICHUS Ta00OpPaTOPHBIX 3aHATHH,
TEKYIIETro KOHTPOJIS "
MPOMEKYTOYHOU aTTECTAIMU Ayl
430w 439, xopn. C (ymuma
CraspomoJbckas, 149):

Mebenb: yuebnas mebens

Y4eOHbIe XUMHYECKHE JTad0paTopuH,
OCHAIIICHHBIC KOMIUICKTHBIM
mabopaTOpPHBEIM 000PYAOBaHHUEM,
nab0paTOpHOM Mocyoi U Habopamu
PCaKTHBOB!

Y4eOHbIE ayIUTOPUH IJIsI KYPCOBOTO

KypcoBas paborta He mpegycMOTpeHa

MMPOCKTUPOBAHUA (BLIHOJ'IHGHI/IX y‘le6HBIM IJIaHOM
KYpPCOBBIX paboT)
s camoctosTenbHOW — pabOTBl  OOYYArOIIMXCS  IPEIyCMOTPEHBI  IOMEUICHMS,

YKOMILIEKTOBAaHHBIEC CIIELUAIN3UPOBAHHON MeOesblo, OCHAIICHHbIE KOMIBIOTEPHON TEXHUKOW C
BO3MOXKHOCTBIO TOIKIIOUYCHUS K ceTh «VHTepHeT» W 00ecleYeHreM JO0CTyNa B AJICKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA.

HanmeHoBaHMe MOMEIeHUH
JUISL CAMOCTOSITEILHON
paboThI 00yUarOIIHXCS

OcHAaIIEHHOCTh MOMEIECHUI 1151 CAMOCTOSITEILHOM

paboThl 00yJarOIIUXCS

[MepeueHs JTUIEH3UOHHOTO
MIPOrPaMMHOTO
o0ecrieueHus

[Tomemenue it | MebOenb: yueOHast MeOeib

camocTosATensHOW — pabotel | Kommmekr CHEeUAIN3UPOBAHHOU

obydJaromuxcsi  (YUTANTBHBIN | KOMITBIOTEPHBIE CTOJIBI

3an Hay4noit 6nbnmnorexn) Oo6opynoBanue: KOMIBIOTEPHAS TEXHUKa c
MOKIIIOYEHHEM K nH(popMannoHHO-

KOMMyHHKaHHOHHOﬁ CETHU ((I/IHTepHeT)) " I0CTYIIOM B

MeOenu:

JNEKTPOHHYI0  MH(POPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny oOpa3oBaTeNbHON OpraHM3aIiK, BeO-Kamephl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrieunBaoniee  JOCTYH K CETH  HMHTEPHET
(mpoBogHOE COCIIITHEHUE u OecripoBoTHOE
coequnenue mo texuojorun Wi-Fi)

[Tomemenue it | Mebenb: yueOHast MeOeib

CaMOCTOSITEIbHOH paboter | Kommekr CIIeIUATTM3UPOBAHHON MeO0enn:

obyuaromuxcs aya.431 kopr. | KOMITBIOTEPHBIE CTOJIBI

C (ymuua CraBponossckast, | OOopyznoBaHue: KOMIIBIOTEPHAs TEXHMKA c

149) HOJKIIOUEHHEM K nHpopManmoHHo-

HIIEKTPOHHYIO

KOMMYHHUKAIIMOHHOH ceTh «HTepHEeT» U TOCTYIIOM B
HHPOPMALMOHHO-00Pa30BaTEIBHYIO
cpeny oOpa3oBaTeNbHOW OpraHHM3aIiK, BeO-Kamephl,
KOMMYHUKAITMOHHOC
obecreynBaroriee

(mpoBogHOE
coenuHenue no texnoiorun Wi-Fi)

JOCTYI K  CETH

COCIMHCHHC u

obopynoBanue,
HWHTEPHET
OecripoBoIHOE
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