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1. MACIIOPT PABOYEM IMPOI'PAMMBI JUCIIUTIJINHBI
I11.02 Xumus

1.1. O06aacTh NpMMeHEHHUs NIPOrPaAMMBbI

Pabouas mporpaMma JUCHUIIIMHBI « XUMHS» SBJISETCS YaCThbIO OCHOBHOM TIpodeccroHab-
HOW 00pa30oBaTENbHOM MPOTrpaMMbI MOJATOTOBKH CHEUATNCTOB CPEAHEr0 3BEHA IO CIEeHUalbHO-
ctam 19.02.07 TexHoJIorus MOJIOKa U MOJIOYHBIX TPOAYKTOB, 19.02.08 TexHonorus msica U MSICHBIX
nponykToB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. Mecro aucuuniaunbl B cTpykrype OIIOII

Huctunmuna I11.02 «Xumus» siBisiercst ydeOHOW AUCHUIUIMHOW 00s3aTeNbHOM MpeameT-
Holi obomactu «EcrectBennsie Haykm» @I'OC cpemgHero obmero o0pa3zoBaHust u MpoQUIILHON I¥C-
MUTTHHONW 0011eo6pa3oBatenbHO moAarotoBku CIIO m peammsyercs B I u Bo II cemecTtpax mpu
CpOKE TIOJIYYCHHS CpeTHETo MpodeccuoHanbHOro oopasoBanus 3 roga 10 mecsies (s crienuab-
HocTu «KuHosorus» - 3 roga 6 MecseB).

1.3. [lesn ¥ 327241 JUCHUILVINHBI, IVIAHUPYEMbIE Pe3yJbTaThl 0CBOCHUs Y4eOHOM nuc-
IHIIMHBI:
ConeprkaHue M CUMILIMHBI « XMMHUS» HAIIPABJIEHO HA JOCTH)KEHUE CIIEAYIONINX LeJIe:

— (opMHupOBaHUE Y 00yUaIOIIUXCS YMEHHsI OLEHUBATh 3HAUUMOCTh XUMHUECKOr0 3HAHUS JUIs
Ka)KI0T0 YEII0BEKa;

— (opmupoBaHue y 00y4aroIMXCs IEJIOCTHOI'O IPEICTABIECHUS O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM €CTeCTBEHHOHAaYUYHOM KapTHHBI MUPA; YMEHUS OOBSICHATH O0BEKTHI
U IIPOLECCHl OKPYKAIOIIEH JIEHCTBUTENBHOCTU: MPUPOJHOM, COLMAJIBHOM, KYyJIbTYPHOH,
TEXHUYECKOU Cpelibl, — HUCIONb3Ys 11 9TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE Yy OOY4YAIOUMXCS YMEHMH paznuyaTh (PakThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSMHU OLIEHOK M CBA3b KPUTEPHEB C OINPENEIICHHOU
CHCTEMOM IIeHHOCTeH, popMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;

— mpuoOpereHre OOy4alOUMMHUCSA OIbITa PAa3HOOOPA3HOH JEATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KIIFOYEBbIX HAaBBIKOB, MMEIOIINX YHHUBEPCAJIbHOE 3HAUYEHUE IS pa3IM4HbIX
BUJIOB JICATEIbHOCTH (HABBIKOB PELICHUs POOJIeM, IPUHSTHS PEIICHHI, TOMCKa, aHAIN3a U
00paboTkH  WHGpOpMAIMM, KOMMYHUKAaTHBHBIX  HAaBBIKOB, HAaBBIKOB  HM3MEPEHUH,
COTPYIHUYECTBA, 0€301MacHOro 00PAICHHUS C BEIIECTBAMU B TIOBCEIHEBHON KHU3HH).

VYueOHas TUCHUILTMHA « XUMHUS» OPUEHTHPOBAaHA HA JOCTHKEHHE CIEAYIOLUX 3a4a4:

— U3y4YEeHUE TEOPETUYECKHUX OCHOB XUMHUH U OCOOEHHOCTEN MPOTEKaHUs XMMHUYECKHX ITpoLiec-
COB B OKPY’KaIOLIEH Cpelie U UX 3HAYMMOCTHU JJIs KayKJOr0 YEJIOBEKa;

— H3y4YEHHUE COCTaBa, CTPOEHHS M CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OpraHude-
CKUX COEAMHEHHH M MX B3aMMOIPEBpAIllEHNH, KOTOpPbIE JIEKAT B OCHOBE MPUPOIHBIX U TEX-
HOTEHHBIX IPOLIECCOB;

— npuobpereHue 00ydyaroIMMUCS OIbITa Pa3HOOOPA3HOI 1eATENIbHOCTH, IIO3HAHUS U CaMOII0-
3HAHUS B O0JIACTU XMMHU; KJIIOUEBBIX HABBIKOB SKCIHEPUMEHTAIbHOM paboThl, MMEIOLIUX
YHUBEpPCAJIbHOE 3HAYEHUE I PA3IMYHBIX BUAOB ACSITEIBHOCTH .

I[Inanupyemble JTUYHOCTHBIE PE3YJIbTATHI 0CBOEHHUS Y4eOHOH TUCIMILTHHBI

— YyBCTBO TOPJIOCTH W yBaKECHUS K MCTOPUU U JIOCTHIKECHUSM OTCUSCTBECHHOW XMMHYECKOM
HAyKH; XUMHYECKH TPAMOTHOE MOBEJACHHE B MPOGECCHOHATBHON NEATEIbHOCTH U B OBITY
npu 00palleHuu ¢ XMMUYECKIMHE BEIIeCTBAMH, MaTepUaIaMH U POI[ECCaMU;

— TOTOBHOCTh K TPOJOJDKCHHIO OOpa30BaHMS W TOBBINICHHS KBaTH(PHKAUKW B WU30paHHOM
npo(eCCHOHATILHOM  JICATEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYCSCKHX
KOMIICTCHIIMI B 3TOM;

— yMEHHE WCIOIb30BaTh JOCTH)KCHHUS COBPEMEHHONW XHMHUYCCKOW HAyKH W XHUMHYCCKUX
TEXHOJIOTHI JIJIsl TIOBBIMICHUS COOCTBEHHOTO MHTEIUICKTYalbHOr'O Pa3BHTHSI B BHIOpaHHOM
pohecCHOHATBLHON e TEIbHOCTH.



[Inanupyemblie MeTanpeaIMeTHBIE Pe3yabTAThl OCBOECHHUS YUe€OHOI THCIMIIHHBI:

— HCIOJIb30BaHHWE PpA3NUYHBIX BHUIOB IIO3HABATENLHON JEATENbHOCTM W  OCHOBHBIX
MHTEIUIEKTYaJbHBIX ONepanuil (MOCTaHOBKH 3a7a4u, GOpMYyJIMPOBAHUS THUIOTE3, aHAIN3A U
CHHTE3a, CPaBHEHHUS, 00OOIIEHHS, CUCTEMAaTH3aIH, BBISIBICHHUS MPUUYUHHO-CIEICTBEHHBIX
CBs3€H, TOMCKA aHAJOTOB, (HOPMYIMPOBAHUS BBIBOIOB) JUIsl PEIIEHUS IOCTABIICHHOMN
3aa4i, TPUMEHCHHE OCHOBHBIX METOJOB TMO3HaHHWS (HAOMIOJACHHS, HAYIHOTO
OKCIIEPUMEHTA) IS U3ydEHUS PA3IMYHBIX CTOPOH XUMHUYCCKHUX OOBEKTOB M IPOIIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B PO ecCHOHATBHON cdepe;

— HCIOJIb30BAHHWE PA3JIMYHBIX HCTOYHUKOB I TIOMYyYEHUS XUMHUYEeCcKoi wuHpopmauuy,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIS JIOCTIDKCHHS XOpOIIUX pe3yNbTaTOB B
npodeccruoHanbHON chepe;

I[Inanupyemble npeaMeTHbIE Pe3yabTAThl 0CBOCHHUS Y4eOHOM IUCHUIIUHBI:
3HATh / IOHMMATh:
— 3HAHUE OCHOBONOJATAKOIIMX XUMUYECKUX MOHATHHI, TEOPHl, 3aKOHOB U 3aKOHOMEPHOCTSII;
YBEPEHHOE 10JIb30BAHUE XUMHUYECKOW TEPMUHOJIIOTMEN U CUMBOJIUKON;
— MECTO XMMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHUpA; POJb XUMHUU B (HOPMHPOBAHUU
Kpyro3opa U (pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa ISl PeIIeHUs TPAKTUUECKUX 3a/1a4;
— TMpaBUJIa TEXHUKH 0€30MacCHOCTH MPHU MCHOIb30BAHUU XUMUYECKHX BEILIECTB.
yMeThb:
— yMEThb [1aBaTh KOJMYECTBEHHBIE OLIEHKM U MPOU3BOAUTH PACUEThl MO XHUMUYECKUM
dbopMynaM U ypaBHEHUSIM
— 00pabaTbIBaTh, OOBSICHITH PE3YJILTATHI IPOBEICHHBIX OIMBITOB U JI€JIaTh BBHIBOBL;
— MPUMEHATh METOAbl HAyYHOrO TMO3HAaHWs (HAOJIOJEHUE, ONMUCAHHWE, H3MEpPEHHE) IpH
pELIEHUH MPAKTUYECKUX 3aa4.
HCIOJIb30BATh NPUOOPETEHHbIEC 3HAHUS U YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH U MoBCe-
JHEBHOM *KU3HH IJIs:
— ¢opMupoBaHUS COOCTBEHHOW IMO3MIIMM IO OTHONIEHUIO K XUMHUYECKOW WH(MOpMAIINH,
MOJIy4aeMOW U3 Pa3HbIX UCTOYHUKOB;
— NPUMEHEHMs] METOJI0B MO3HAHMS MPU PEIICHUH MPAKTUUYECKUX 3a/1a4;
— COOJIOICHUS TIPaBUJI TEXHUKU 0€30MacHOCTH MPU MCMHOJIb30BAHUU XMMHUYECKUX BEIIECTB B
MPAKTHYECKON AEATEIIBHOCTH U TTOBCETHEBHOM KU3HMU.

1.4. KosimuecTBO 4acOB Ha 0CBOEHHE YUeOHOM TN CHUILIUHBI.

MaxkcumanbHoM yueOHoM Harpy3ku oOydatouierocs (Bcero) 162 yaca, B TOM 4ucie:
- 00s13aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku odydaromerocs — 108 uacos;

- KOHCYJIbTalui — 12 4acos;

- CAMOCTOATENIbHON paboThl o0yuaromierocs — 42 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCLHUIIJIMHBI

2.1. O6'beM TUCUUILIMHBI U BUBI Y4eOHOI padoThl

Bua yuyeOHoii paGoTsl O0bem yacoB
MaxkcumajibHa yueOHasi Harpy3ka (Bcero) 162
Oos13aTesibHasE ayIMTOPHAs yuyeOHasi HArpy3Ka (Bcero) 108
B TOM YHUCJIE:
JICKLIUH, YPOKH 54
1abopaTOpHBIE 3aHATHS 54
MPAaKTHYECKHUE 3aHATHUS -
CamocrosiTeqibHasA padoTa o0yuawnierocs (Bcero) 42
B TOM 4YHUCIJIC:
pedepar -
JoMautHsisi paboTa 32
Jlpyrue BBl CAMOCTOSITEIBbHOH padoThI 10
WHAMBUAYAIBHBIA IPOEKT
KoncyabTanmu 12
®opMa IPOMEKYTOYHON ATTECTANMM 110 M CHHUILIINHE 3ader, 3K3aMeH




2.2. TemaTn4yeckuii nJjiaH u cogep:xanue gucuunanubl bJ1.05 Uctopus

HaumenoBanne | Coaep:xaHue yueOHOro MaTepuasa, JjadopaTopHble U MPAKTUYECKUE PadOThl, CAMOCTOSATENbLHASA pa- ObLeM 12coB YpoBenn
pa3aesioB U TeM 0oTa o0yyarommxcst OCBOEHUsI
1 cemecTp
Paspea I. Oprannyeckasi XUMHSI.
Tema 1.1. Copep:kanne yue0HOro Mmarepuaia
IIpenmer opranu- | JEKIIUU, YPOKMU: 4 2

YEeCKOU XMMMHHU.
Teopus
CTpOEHUS OpraHu-
YECKHUX COCUHE-
HUH

IIpeamer opranmyeckoii xumuu. [lonsTre 06 opraHnyeckoM BEILECTBE M OpraHn4eckoir xumuu. KpaTkuit
OYEPK UCTOPHH Pa3BUTHsI OpraHn4eckoi XuMun.OcoOEHHOCTH CTPOECHUSI OpraHMuecKuX coeauHeHuid. Kpyro-
BOpOT YIJIEPO/A B IPUPOJIE.

Teopus crpoeHust oprannyeckux coegunenuii A. M. Byriepoa. OCHOBHbIE TOJIOKEHUS TEOPHH CTPOCHUS
A. M. bytnepoBa. XuMH4YeCcKoe CTpOCHHE M CBOMCTBA OpraHndeckux BemecTs. [lonstre 06 nzomepuu. Cro-
c00BI OTOOpaXKEHHsI CTPOEHHSI MOJIEKYIBI ((popMyiibl, Mozenn). 3HaueHne Teopun A. M. ByrnepoBa s pas-
BUTHSI OPIaHUYECKON XUMHUU U XUMHYECKUX ITPOTHO30B.

Knaccuduxaunusi opranmyecknx coegunenmii. Kinaccuukanms opraHn4ecKux BEIIECTB B 3aBHCUMOCTH OT
cTpoeHus yrieponHoi nenu. [lonstue pynkumonansHol rpymmsl. Knaccudukanuss opraHMuecKuX BEIIECTB
10 TUIY (PYHKIMOHAIBHOH TPYIIITBL.

OCHOBBI HOMEHKJIATYPBI OPraHMYeCcKUX BemlecTB. TpHuBHaNbHBIC Ha3BaHU. PalinoHanbHass HOMEHKIIATypa
kak npemmecrBenHuna HomeHknarypbl IUPAC. Homenknarypa ITUPAC: npuHIUIBsl 00pa3oBaHusl Ha3BaHUM,
CTapIIMHCTBO (DYHKIMOHANBHBIX TPYII, UX 0003HaueHHe B mpedukcax U cypdukcax Ha3BaHWUH OpraHude-
CKUX BEIIECTB.

THunbl XUMIYEeCKUX CBfA3eH B OPraHMYecKUX COeIMHEHHSIX M CIOco0bI UX pa3pbiBa.

Knaccuduxkarys KoBaJeHTHBIX CBSI3€H MO ANIEKTPOOTPHUIIATEIBHOCTH CBS3aHHBIX aTOMOB, CIIOCOOY MEpEeKpbIBAHHS
opOuTanei, KpaTHOCTH, MeXaHu3My 00pa3zoBaHusl. CBsi3b NPUPOABI XUMHUYECKOM CBS3U C TUIIOM KPHCTAJUTMYECKOH
PEIIETKH BEIIECTBA U €r0 (PU3MYECKUMH CBOMCTBAMH. Pa3phiB XUMHYECKOM CBA3M KaK MPOLIecC, 00paTHbIH ee 00pa-
30BaHUIO. | OMOMMTHYECKUI U TE€TEPONIMTHYECKUI Pa3phIBBI CBSA3EH, MX COMOCTABJIEHME C OOMEHHBIM M JIOHOPHO-
AKIIENTOPHBIM MEXaHM3MaMH UX oOpazoBanus. [loHATHE CBOOOMHOrO pajMKalia, HyKICOGHIBHON U MEKTPOQHIIb-
HOM YacTULIBL

Knaccnpukanus peakuuii B opranmdeckoii xummuu. [loHsATHE 0 THIIaX M MEXaHU3Max peakiMid B OpraHu-
yeckod xumun. Cybcrpar u pearent. Kinaccudukanus peakuyil mo i3MEHEHHIO B CTPYKType cyOcTpara (pu-
COCJIMHEHHE, OTIICIUICHNE, 3aMelleHHe, U30MEPH3alnsi) U TUIY pearcHTa (paavKajibHble, HYKICO(PUIIbHBIC,
anektpodmibHble). Peakimu npucoenunenus (AN, AE), smumunupoBanus (E), 3amemenns (SR, SN, SE),
r3oMepr3alry. Pa3HOBUIHOCTY peakiyil KakKIoro TUIa: THAPUPOBAHUE U NETHIPHPOBAHKE, TaJOT€HUPOBa-
HUE U JlerajloreHupoBaHue, TuapaTalus U AeruapaTanus, THAPOrajJoreHuPOBaHNue U JIeTUAPOraJoreHupoBa-
HUE, TOoNUMepH3alrsd W  THOJMKOHAEHCAnus, meperpynnupoBka. (OCOOCHHOCTH  OKUCIUTENIBHO-
BOCCTAHOBHUTEJILHBIX PEAKLUHA B OPraHWYECKON XUMUU.

CoBpeMeHHBIE NPEACTABJICHUS 0 XHMHYECKOM CTPOCHHUH OPTraHNYeCKHX BellecTB.

OcHoBHBIE HampaBJIeHUsI pa3BUTHS Teopuu cTpoeHust A. M. bytneposa. M3omepusi opraHyecKux BEIIECTB U
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ee BuApl. CTpyKTypHas M30MEpHs: MEKKIAccOBas, YIVIEPOAHOIO CKEJETa, MOJOKEHHS KpaTHOW CBS3H U
(byHKIMOHANBHOM Tpynmbl. [IpocTpaHCTBEeHHAs M30MEPHS: TeOMETpUYecKas U onThdeckas. [loHsaTne acum-
METPHUYECKOr0 LIEHTpa. bruogornueckoe 3HaU€HUE ONTUYECKOW M30MepuH. B3aumMHOe BIMSHUE aTOMOB B MO-
JIeKyJlaX OpraHHYeCKUX BEIIECTB. DIEKTPOHHBIE 3((PEKTH aTOMOB M aTOMHBIX I'PYII B OPraHUYECKUX MOJIe-
Kynax. MHAYKIMOHHBIH 3 QeKT, MONOXKUTENbHBIA H OTPHLATEIbHBIA, er0 0COOEHHOCTH. Me30MepHEIH -
ekt (3G GheKT CONpsHKEHNs ), ero 0COOSHHOCTH.

JABOPATOPHAS PABOTA. CoctaB u cTpocHHE OpraHndeckux coeauHenuii. Knaccudukanus v HOMeH-
KJIaTypa OPraHUYECKUX COCTUHEHUI.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

HpnMepHaﬂ TEMATHKA BHEAYTIUTOPHLIX CAMOCTOATEIBbHDBIX paﬁOT:
HpOCTpaHCTBeHHaH HU30MCpUs: TCOMCTPUUCCKAA U OIITUYCCKA. Ilonsrune ACUMMCTPHUYCCKOI'0 LICHTPA. buono-
TMYECKOE 3HAUCHUE ONTHUYECKOMN HN30MCPHUH.

JomamnrHee 3a1aHue: U3ydeHUe MaTepraina y4eOHBIX TOCOOUH M Y4eOHUKOB, TPOPabOTKa KOHCIIEKTOB, BBI-
MTOJTHEHHUE 3aJIAaHHUH 110 METOJMYECKUM YKa3aHUSIM ISl CAMOCTOSITENIbHOM Pa0OThI 10 TUCTIUTLIMHE « XUMUSD.

Tema 1.2.
IIpenenbHble yr-
JIEBOJIOPOIBI.
OTHJIEHOBBIE U
JIMCHOBBIE yTJie-
BOZOPOJIBL.
A1ieTuieHOBEIC
YTIIEBOIOPO/IBIL.
ApomaTiudeckne
YTJIEBOJIOPOIBIL.
IIpuponssle ne-
TOYHHKH YTJICBO-
JIOpOZIOB

Copep:xkanue yuyeOHOro Mmarepuaia

JIEKIIMH, YPOKU

T'omosornueckuii psin ankanoB. [lonstue 06 yrneBogoponax. OcoOEHHOCTH CTPOSHUS MPENeNbHBIX yTiie-
BOZOPOJOB. AJIKaHbI KaK MPEACTABUTENN MPEENIbHBIX YII€BOAOPOIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl METaHa M PYyruX ajkaHoB. [ omonoruueckuii psin u usomepus napadunos. Hopmanbaoe
{ Pa3BETBJICHHOE CTPOEHUE YriepoAHOor nenu. HoMeHKIaTypa ajJkaHOB U aJKWIbHBIX 3aMmecTurencii. dusu-
YecKHe CBOMCTBA alKaHOB. AJIKaHBI B IPUPO/IC.

XuMH4YeCKHe CBOICTBA aKkaHoB. Peakiiun SR-tumna: ranorenupoBanue (padorel H. H. CeMeHoBa), HUTpOBaHHUE 110
KonoBanoBy. MexaHn3M peakiuiyl XJIOPUPOBaHHS aJIKaHOB. Peakiny JerMaprpoBaHysl, TOPEHHS], KaTATIMTHIECKOTO
OKHCJIeHUS alkaHOB. KpeKkuHT ankaHoB, pa3MyHble BUABI KPEKUHTa, IPUMEHEHHE B MTPOMBIIIIEHHOCTH. [Tnpoms3 u
KOHBEPCHsI METaHa, N30MEPU3ALIKS JIKAHOB.

IMpumenenne U coco0bI MoTydeHns1 aakaHoB. O0IacTH MPUMEHEHHsI alTKaHOB. | [poMBIIIIIEHHBIE CTTOCOOBI MOITY-
YEHHMs1 AJIKAHOB: TIOyYEeHHE U3 PUPOJHBIX HCTOYHUKOB, KPEKUHT ITapa(UHOB, OMYYeHHE CUHTETUYECKOro OeH3H1Ha,
rasuQuKalys yris, THAPUPOBaHUe ankaHoB. JlabopaTopHbIe criocoObl MOMydYeH s AlIKaHOB: CMHTe3 Bropiia, nekap-
OOKCHIIMPOBaHWE, TUIIPOITH3 KapOHa ATFOMIHUSL.

Hukaoankansl. ['omonorndeckuil psin ¥ HOMEHKJIATypa LIMKIIOAJIKaHOB, X oOmas ¢opmyna. M3omepus
[IUKJI0AJIKAaHOB: MEKKJIACCOBas, YIIIEPOAHOr0O CKeyeTa, reomerpuydeckas. [lomyuenne n pusnueckue cpoiictBa
LUKJIOATKaHOB. XUMHUYECKHE CBOICTBA LIUKI0aNKaHOB. CrienuduKka CBOUCTB UKJIOATIKAHOB C MAJIBIM Pa3Me-
poM 1mkIIa. Peakiuy npucoeAHeH!sI M paliKaJIbHOIO 3aMEIeHUsI.




T'omonornyeckuii psaa ajIkeHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJIBI STHIICHA U aJKe-
HOB. ["'oMonornyeckuii psa u odmiast popmyna ankeHoB. M3oMepHs STHIICHOBBIX YTIIEBOOPOIOB: MEXKKIIACC O-
Basl, yIJIEPOAHOTO CKeJleTa, MOJIOKEHUS KPaTHOH CBsI3U, reoMeTpruueckas. OcoOEHHOCTH HOMEHKIATYphI STH-
JIEHOBBIX YTJIEBOJAOPOJOB, HA3BAHUS BAXKHEUIINX paguKaioB. PU3NUECKAE CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOWCTBA AJKEHOB. DJICKTPODHMIILHBIA XapaKTep peakiyii, CKJIOHHOCTh K PEaKIUsAM IPHUCO-
eIIMHEHU A, OKUCIICHUSI, TouMepu3aiiu. [Ipapmino MapkoBHHKOBA U €0 3JIEKTPOHHOE 000CHOBaHMe. Peakinu
rajoreHupoBaHus, THAPOTAIIOr€HUPOBAHUS, THApaTaluy, ruapupoBanus. Mexanusm AE-peakuuii. [Tonstue o
peakuusax nonuMmepusanuu. ['opeHre aakeHoB. Peakiuy OKHUCIIEHHS B MITKUX M JKECTKHUX YCJIOBUSX. Peakius
Barnepa u ee 3HaueHue A1 OOHapYKEHUS HEMPEAEIbHBIX YTIIEBOAOPOOB, OITYyUEHHS TJIMKOJICH.
INpumeHeHue U cOCOOBLI MOJy4YeHUs aJIKeHOB. lcronb30BaHne BHICOKON PEaKIIMOHHOW CIOCOOHOCTH all-
KEHOB B XMMHYECKOH NMPOMBIIUICHHOCTH. [IpruMeHeHne sTmiieHa u mpomnuieHa. [IpoMblieHHbIe Cr1ocoObI
MOJTyYeHUS AJKCHOB. Peakinu JeruapupoBaHus W KpeKWHTa ajkeHoB. JIabopaTopHbie criocoObl MOMy4eHUs
AJIKEHOB.

Aaxanuensl. [loHsTre W kiaccuuKaiys TUEHOBBIX YTIIEBOJOPO/IOB 110 B3aUMHOMY PACIIONIONKEHUIO KpaT-
HBIX CBsi3ell B MoJieKyje. OCOOEHHOCTH 3MEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOSHUS CONMPSDKEHHBIX JTHe-
HoB. [lonsiTue 0 m-3nexTpoHHON cructeMe. HoMeHkIaTypa IMeHOBBIX yriieBogopoaoB. OcOOEHHOCTH XHMUY e-
CKHX CBOICTB COMNpSOKEHHBIX JIMEHOB KaK CJEJACTBHE HX JJeKTpoHHoro cTpoeHus. Peaxmuu 1.4-
npucoequaenus. [lommmepuzanust nuenoB. CrocoObl MOMyYeHHs TUEHOBBIX YriieBoAopoaoB: padorsl C. B.
JleGeneBa, NETUIPUPOBAHKE ATKAHOB.

OcHOBHBIEC OHATHS XMMHMH BBICOKOMOJIEKYJISIPHBIX COeWHEHNH (Ha mpuMepe NMPOAYKTOB MOJHMEpPH-
3allUM AJIKEHOB, AJIKAJAUEHOB M UX rajJIoreHIpou3BOAHbIX). MOHOMED, TOIUMED, PEAKLUS OJIMMEPU3ALINH,
CTENeHb NOJMMEpPHU3ALNH, CTPYKTYpHOE 3B€HO. THIThI MOJMMEPHBIX IENel: TMHEHHbIE, pa3BEeTBICHHBIE, CIIU-
Thle. [loHsTHE O cTepeoperymsapHbIX noiaumepax. [loarmMepsl TepMorIacTUIHbIE U TepMOpeakTUBHbIE. [Ipe -
CTaBJIEHUE O IUIACTMAcCCax M acromepax. [[oMmaTuieH BBICOKOTO M HU3KOTO TaBI€HMs], €ro CBOMCTBA U MPHU-
meHnenne. Karamuzaropsl [{urnepa—Harra. [lomunponmiieH, ero mpuMeHeHHe U CBOMCTBa. ['amoreHconmep-
XKalye moiauMepsl: TedoH, monMBUHUIXIOpUA. Kaydykun HaTypaipHbelii U cuHTeTHueckue. ConoarMepsl
(OyTagreHCTUPONBHBIN Kay4yyK). Bynkanuzamnus kaydyka, pe3iHa 1 Y00HHT.




TI'omosiornyeckuii psia ajJKMHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUIIEHA U APYTHX aJKHU-
HoB. ['omomormyeckuii psg u obmast ¢popMmyna ankuHoB. HoMeHKiaTypa ameTHIeHOBBIX YTIIEBOIOPOIOB.
U3omepus MexknaccoBasi, yriaepoaHoro

CKeJIeTa, MOJI0KEHUSI KpaTHOM CBS3H.

XuMH4YecKHe CBOiiCTBA U MPUMeHeHHe aATKUHOB. OCOOEHHOCTH peaknuii NPUCOSTUHEHNS 110 TPOHHOM yT-
nepoja-yriaepoanoi cBszu. Peakiusa Kydepora. [IpaBuino MapkoBHHKOBa TPUMEHUTENLHO K areTwiieHaM. [1o-
JIBIKHOCTH aToMa BOAOpoaa (KUCIIOTHBIE CBOMCTBa aikuHOB). OKHCIeHWE alkuHOB. Peakmms 3emrHCKOrO.
[IpumeHeHune aleTUICHOBBIX YIIIeBO10pooB. [lonuBuHuMIanerar.

Honyyenne anxunos. [lonyueHue aneTnaeHa MUPOIN30M METaHa U KapOUIHBIM METOOM.

He¢ts. Haxoxnenve B mpupose, cocTaB U ¢pu3nMyueckue cBoiicTBa HeTH. TOMIMBHO-3HEPreTHIECKOE 3HAYE-
uue Hedru. [IpompiienHas nepepadoTka HedTH. Pextrdukaius HedTH, OCHOBHbIC (DPAKIIMU €€ Pa3/eICHHS,
HX HUCIoNb30BaHue. Bropuunas nepepaborka HedrenpoaykroB. Pexrudukanust Ma3yTa NpH yMEHBIICHHOM
napieHnd. Kpekunr Hedrenponykros. Paznmunbie Buabl kpekunra, padorsl B. [.IllyxoBa. M3omepu3zanus
aJIKaHOB. AJIKMJIMPOBAaHKE HETPeNeIbHBIX YIiIeBoAopoaoB. Pudopmunr nedrenpoaykros. Kauectso aBromo-
OunbHOrO ToruMBa. OKTaHOBOE YHCIIO.

IIpuponnblil M MONMyTHBI HepTsIHOM ra3sl. CpaBHEHHE COCTaBa MPHUPOJHOTO U MOMYTHOrO ra3oB, UX Mpak-
THUYECKOE UCII0JIb30BaHUE.

Kamennblii yrosb. OcHOBHbIE HalpaBJIEHHUS HCIIOIb30BAHUS KaMeHHOro yriisi. KokcoBaHue KaMeHHOIo yIiis,
BKHEWIIINE TMPOAYKTHI 3TOTO Ipolecca: KOKC, KAMEHHOYTOJIbHAsI CMOJa, HaJcMojbHas Boaa. CoequHeHns,
BbLIEJISIEMBIE U3 KAMEHHOYT'OJIbHOH cMOJIbL. IIpoayKThl, odydaemble U3 HaCMOIbHOM BOJBL. DKOJIOTMYECKHUE
ACTIEeKTHI JOOBIUH, IEPepadOTKH U MCIIOIB30BAHMUS TOPIOYNX UCKOMACMBIX.

JJABOPATOPHAS PABOTA. YrieBonopo/pbl.

CAMOCTOATEJBHASA PABOTA OBYUYAIKOIINUXCA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX padoT:

Haxoxxnenune B mpupose, cocras U puznyeckue cpoiictBa HeTu. TOIUMBHO-PHEPreTHUECKOE 3HAYCHHE
HedT. OCHOBHBIE HaNpaBJICHUS HCIIOIB30BaHNS KaMeHHOro yriisi. KokcoBaHue KaMeHHOTo yriis, BaKHEHUIIHe
IIPOAYKTHI 3TOr0 IIPOLIEcca: KOKC, KAMEHHOYI OJIbHAsI CMOJIa, HaJICMOJIbHAs! BOJIA.

JomamnrHee 3a1aHue: U3ydeHUe MaTeprana y4eOHBIX TOCOOUH 1 yIeOHUKOB, TPOPabOTKa KOHCIIEKTOB, BBI-
MTOJTHEHUE 3aJIAaHUH 110 METOJMYECKIM YKa3aHUSIM ISl CAMOCTOSITEIIbHOM Pa0OThI 1O TUCIUTLIMHE « XUMUSDY

Tema 1.3. I'uz-
POKCHITLHBIE CO-
€ IUHEHNS

Copep:xkanue yueOHOro Mmarepuaia

JIEKIIMH, YPOKHA

Crpoenue u kjaaccupukamms cnuprob. Krnaccudukanus cupToB MO TUIY YITIEBOJOPOIHOTO paaMKaia,
YHUCITY TUAPOKCHIIBHBIX TPYIII U THITY aTOMa YTIIEpo/ia, CBA3aHHOTO C THIPOKCHIIBHON TPyMHIIONd. DIEeKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHME T'HIPOKCIIIBHOHN I'pymnmbl. BimsHue CTpoeHMs CUPTOB HA MX (U3NYECKHE
CBOWCTBA. MeXMOIIEKyIIsipHasi BOIOPOAHAS CBsI3b. | OMONOrHYECKUN psiji MpeNeIbHBIX OJHOATOMHBIX CITHP-
ToB. M30Meprs 1 HOMEHKIIaTypa ajKaHoJIOB, MX o0mas Gopmyna.

XuMHyecKue CBOICTBa aJKaHOJOB. PeakioHHas cHOCOOHOCTH MpPEAENbHBIX OJHOATOMHBIX CIHMPTOB.
CpaBHeHHE KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYECKWX M HEOPraHWYECKUXCOeMMHEeHUH, cofgepxammx OH-
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TPYIILY: KHCJIOT, OCHOBAHHH, aM(OTEPHBIX COSTMHEHHI (BOJIbI, CIUPTOB). Peakimu, moATBepKaaronme Kic-
JIOTHBIE CBOICTBAa CIMPTOB. Peakuny 3amerieHus THAPOKCHIBHOM Ipyimbl. MeXMOoIeKyIsapHast JerHapaTaris
CIIUPTOB, YCIIOBUS

o0pa3oBaHHs IPOCTHIX APUpoB. CIOKHBIE Y(PUPEI HEOPTAHMYECKUX U OPTAaHUYECKUX KUCIIOT, PEaKIMU 3TEPH-
¢dukanuyn. OKUCIICHNE U OKUCIUTENIBHOE JCTHAPHPOBAHNE CITUPTOB.

Cnoco0bl moJiyyeHusi CIUPTOB. [ MIpoaH3 rasoreHankanoB. [ naparanmus alkeHoB, YCIOBHS €€ POBEICHNUSI.
BoccranosieHre kKapOOHMIIBHBIX COCAMHCHHM,

OTaeabHbBIE MPEICTABUTENN ATKAHOJ0B. METaHOo, ero MPOMBIIUICHHOE MOJTyYeHHE U IIPUMEHEHHUE B TPO-
MBIIIEHHOCTH. bronorndeckoe aeiictue meranona. Crierduaeckre crocoObl MOMy9IeH s S TUIOBOTO CIIHP-
ta. OU3NONIOrnYecKoe CHCTBUE ITaHOIA.

MHuoroaTomHble cnupThl. V30oMeprsi 1 HOMEHKJIATypa IPEICTaBUTENCH BYX- U TPEXaTOMHBIX CIHPTOB.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB MHOTOATOMHBIX CIHMPTOB, MX KaueCTBEHHOE OOHapy:keHue. OTaenbHbIe
MPEACTABUTEIN: STHUIICHIJINKOIb, TIMIIEPUH, CIIOCOOBI HX MOTYyYCHHUS, TPAKTUIECKOE TIPUMECHEHHE.

®eHoJ1. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpoeHKe (eHosa. B3anMHoe BiIMsHNE apOMaTHYECKOro KOJbIa
Y TUIPOKCHIIBHON TPYIIbl. XUMUYECKHE CBOMCTBA (peHONa KaK (YHKIHUS €ro XMMHUYECKOro cTpoeHus. bpo-
MupoBaHHe ()eHONa (KaueCTBEHHAs! PEeaKiysl), HUTpOBaHHUE (MMKPUHOBAsI KHUCJIOTA, €€ CBOWCTBA U IPUMEH e-
Hue). OGpa3oBaHHE OKpAIICHHBIX KOMIUIEKCOB ¢ noHoM Fe''. TIpumenenne ¢enona. ITomyuenne (exona B
MPOMBIIICHHOCTH.

JJABOPATOPHASA PABOTA. Cniupthl u ()eHOINBL

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEJILHBIX PadoT: CriocoObl MOTy4YeHHS CIIUpTOB. ['uj-
POTH3 TaJIOTEHAIKaHOB. | maparaius alnKeHoB, YCIOBUS ee MpoBeeHNs. BoccTaHoBIeHNE KapOOHUIIBHBIX CO-
€IMHEHUN.

JomanHee 3aganue: H3yveHHe MaTepraliia y4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCTIEKTOB, BbI-
NOJTHEHHE 33JaHUH 110 METOAMYECKUM YKa3aHHSIM JUIsl CaMOCTOSITEIbHON pabOoThI MO AUCIUILTHHE « XUMHSD)

Tema 1.4. Annne-
TUAbI U KETOHBI

Conep:kanue yueOHOro Marepuajia

JEKIIUU, YPOKHA

I'oMosiornyeckue psiabl aJIbIAErHA0B U KeTOHOB. [TOHATHE O KapOOHMIIBHBIX COCTUHEHUSX. DICKTPOHHOEC
CTPOCHHUE KapOOHMITBHOM TpyIiel. Mi30MepHrs 1 HOMEHKJIATypa abJICTHIOB U KeTOHOB. DU3HUECKHE CBOWCTRA
KapOOHHMJIbHBIX COCINHEHH.

XuMHYeCKHe CBOWCTBA AJILAETHI0B U KeTOHOB. PeakiMOHHAsA CIOCOOHOCTh KapOOHUIIBHBIX COCTUHCHUM.
Peaknuu OKUCICHUS abJCTHIOB, KAYECTBEHHbBIC PEAKIMK Ha ajbJCTUAHYIO Ipymily. Peakinu mojanKoHICH-
caruu: oopasoBanue (HeHoI0POPMAITBIACTHIHBIX CMOJ.

IIpuMeHeHne M MoJIyYeHHe KAPOOHMJIBHBIX coeMuHeHuil. [IpruMeHeHre anbAeru/I0B U KETOHOB B OBITY M
MIPOMBIIICHHOCTH. AJIbJICTH/IBI U KETOHBI B pupoe (3¢upHbie Macia, hepomonsl). [TomyueHne KapOOHUITb-
HBIX COCJMHEHHUH OKHCIICHHEM CITUPTOB, THApaTaliell alKuHOB, OKHCIEHHEM YIIIeBOA0poaoB. OTaenbHbIC
MPECTABUTEIN AJIBJICTHIOB U KETOHOB, CICIH(PUICCKHE CITIOCOOBI MX MOJYIEHHsI M CBOHCTBA.

JJABOPATOPHAS PABOTA. Anpneruabl U KETOHEL.
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CAMOCTOATEJBHASA PABOTA OBYYAIOIIINUXCA

I[IpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX padoT: [[pruMeHeHne ajabIeruI0B U KETOHOB B
OBITY ¥ TPOMBIIIJICHHOCTH. AJTbJACTH/IBI K KETOHBI B Tipupoe (3¢hupHbie Macna, pepomonsl). [lomyuenue kap-
OOHWJIBHBIX COEIMHEHNH OKHCIIEHHEM CIIUPTOB, THApaTalliel alKHHOB, OKUCIEHUEM yTiieBo10poaoB. OT-
JIeJIbHBIE TIPEJICTABUTEIH aJIbJIETHIO0B U KETOHOB, CIICIU(HIECKHE CTIOCOOBI UX MOIYyUEHHs] U CBOMCTBA.

Jdomamnee 3aganue: U3yveHue MaTepraia Yy4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCTIEKTOB, BbI-
MIOJTHEHHE 3aJaHUH TI0 METOIMYECKUM YKA3aHHUSIM JUISl CAMOCTOSITEIIBHONW pabOoTBI 10 JUCIHUIUINHE « XHUMUSDY

Tema 1.5. Kap6o-
HOBBIC KHCIIOTHI U
X IPOMU3BOOHBIC

Copep:xkanne yuyeO0HOro Mmarepuana

JEKIHWH, YPOKHA

I'omosiornyeckunii psjx npeaeJbHbIX 0AHOOCHOBHBIX KapOOHOBBIX KHEI0T. [loHATHE 0 KapOOHOBBIX KHC-
JIOTax U UX Ki1accupuKkanus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOSHHE KapOOKCHIIbHOM rpymmbsl. ['omorno-
THYECKUH pAJ] IpeesIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKIIATypa U u3oMepus. Mexmore-
KYJISIpHbIE BOJIOPOAHBIE CBSI3U KapOOKCHIIBHBIX TPYIMI, MX BIUSHUE HA (PU3MUECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT.

XuMHYeCKHe CBOHCTBA KapOOHOBBIX KHCJOT. Peakiuy, WITIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA M HX
CpaBHEHHE CO CBOMCTBaMH HEOpraHWYECKHX KHcioT. OOpa3oBaHMe (YHKIMOHAIBHBIX MPOM3BOIAHBIX KapOo-
HOBBIX KUCJIOT. Peakuun srepuduranm. AHTUAPHUIBI KAPOOHOBBIX KUCIIOT, X MOJIY4YE€HUE U IPUMEHEHHE.
Cnoco0bl moJiyyeHus: KapOoOHOBBIX KUCJIOT. OTAe/IbHbIE MPEICTABUTEM U UX 3HaYeHne. OOmue croco-
OBl MTOJTyYEHUS: OKHCIICHUE aJKaHOB, aJIKEHOB, IIEPBUYHBIX CIUPTOB, AJIbACIUI0B. BaxuHeilue npeacrasure-
T KapOOHOBBIX KHCIIOT, UX OMOJIOTHYecKas pojb, Clieu(pUYecKre criocoObl MOITyYeHHs], CBOWCTBA U IIPUM e-
HEHHE MYpPaBbUHOM, YKCYCHOW, MaJbMUTHHOBOM M CTEApPUHOBOM; aKpHJIOBOM M METAKpUJIOBOW; OJEMHOBOMH,
JIMHOJIEBOW U JIMHOJICHOBOM ; II[aBEJICBOM; OEH30MHOM KUCJIOT.

Choxnble 3¢upbl. CTpoeHHE U HOMEHKJIATYPa CI0XKHBIX 3(pUPOB, MEKKIIACCOBASI N30MEPHS ¢ KapOOHOBBIMHU
kucaoTaMu. CriocoObl MOTyYeHHs CIOKHBIX AGHpoB. OOPaTUMOCTH peaKkiuu 3TepudHUKAINN U (PaKTOPHI, BITH-
SIIOIIME Ha cMelleHue paBHoBecusi. OOpa3oBaHHE CIIOXKHBIX monuddupos. [lommstunenrepedranar. Jlascan
KaK IPEeJICTABUTENIb CHHTETHUECKIX BOJIOKOH. XHMHUYECKHE CBOMCTBA U MPUMEHEHHE CIIOKHBIX 3(HUPOB.
Kupbl. XKupbl kak cioxabie d3Qupbl TunepruHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B COCTaB KUPOB. 3aBHU-
CHUMOCTh KOHCHCTEHIIMM XHPOB OT UX COCTaBa. XMMUYECKHE CBOMCTBA )KUPOB: THAPOJIN3, OMBUICHHUE, THAPH-
poBaHue. buonoruueckas poib )KUPOB, MX UCIIOJIB30BAHNE B OBITY M TPOMBIIIICHHOCTH.

Couin kap0oHOBBIX KHCJIOT. Mbita. CriocoObl momydeHus coieil: B3auMOoIeiCTBIE KapOOHOBBIX KHCIIOT C
MeTaJIaMH, OCHOBHBIMU OKCHJIAMHU, OCHOBaHHUSMHM, COJISIMH; ILEJIOYHON THJIPOIH3 CIOXKHBIX 3(HpPOB. XUMHU-
YecKHhe CBOMCTBaA coyieil KapOOHOBBIX KUCIJIOT: TUAPOJIN3, PEaKMH HOHHOTO 0OMeHa. Mbljia, CyIIHOCTh MOO-
mero aerictBua. OTHOIIEHHE MBLIA K JKecTKOU Bojie. CuHTeTHYeckue Moromnue cpeactea — CMC (merepres-
Thl), UX IPEUMYIIIECTBA U HEJOCTATKH.

JJABOPATOPHAS PABOTA. KapOoHOBBIE KHCIIOTBI, JKUPbI U MbLIIA.

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIIUXCA

IIpuMepHas TeMaTHKa BHeayIMTOPHBIX CAMOCTOSITEJILHBIX padoT: MexXMOoNeKyIsspHble BOAOPOAHBIE CBSI-
31 KapOOKCHJIBHBIX TPYIIM, WX BIHMSHHE Ha (pu3nueckue cBOMcTBa KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOIi-
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CTBa ¥ MPUMEHEHHUE CIOXKHBIX 3(pupoB. bronoruueckas posb KUPOB, X UCHOIB30BaHKUE B OBITY U MTPOMBILI-
JICHHOCTH. MBIJIa, CYIIHOCTHh MOIOLIETo JeiicTBuA. OTHOIIEHHE MBIJIA K XKeCTKOi Boje. CHHTETHYECKUE MOIO-
e cpeactBa — CMC (mereprenTsl), UX MPEUMYIIECTBA U HEJJOCTATKH.

JdomamHee 3aganue: n3ydeHue MaTepraia Yy4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCIIEKTOB, BbI-
MOJTHEHHE 3aJaHMH 110 METOAMYECKUM YKa3aHUSIM ISl CAMOCTOSITEIBHON PaOOTHI MO JUCHUIIINHE « XUMHUSD)

Tema 1.6. Yrie-
BOJIBL.

Copep:kanne yue0HOro Mmarepuaia

JIEKIIMH, YPOKHN

IMonsTue 06 yraesonax. Knaccudukaiws yrneBogoB. MoHO-, I1- U TIOJIHMCAXaPU/IBI, TPEICTABUTENN KaXKOM
TPy YTIIeBONOB. bruonorndeckas poib yrieBOAOB, MX 3HAYEHHUE B )KU3HHU YEJIOBEKa M OOIIECTBA.
Monocaxapuabl. CTpoeHre U ONTHYECKas H30MEpHUsi MOHOcaxapu10B. VX kiaccupuKanys 1mo yucity arToMoB
yriaepoaa v npupoae KapOoHMIbHOM rpymisl. @opmyisl Puiepa u Xeyopca A7t n300pakeHrs MOJIEKYI M O-
HocaxapunoB. OTHeceHne MoHocaxapuaoB K D- u L-psny. Baxueilmue npencraButenn MoHo3. ['Joko3a,
CTPOEHHUE €€ MOJIEKYJIbl M (PU3NIeCcKHe CBOWCTBA. TayTomepus. XUMUUECKHE CBOMCTBA TIFOKO3bL: PEAKIMU MO
aNBJETUIHON TpymIe («cepeOpsHOro 3epKaiay, OKUCICHHE a30THOM KHUCIIOTOH, TuApupoBaHue). Peakimn
TJIFOKO3BI KaK MHOTOATOMHOTO CIIMPTa: B3aUMOJIEHCTBUE TIIOKO3bI ¢ ThapokcuoM menu (1) mpu komHaTHO#M
TeMIIepaType U HarpeBaHuu. Pasnuunbie TUIIBI OpOsKeHUs (CIMPTOBOE, MOJIoOYHOKHUCIoE). ['I1IoKo3a B pupoze.
Buonoruueckas poias 1 IpuMeHeHHEe ITI0K03bl. PPyKTO3a Kak H30Mep I0K03bl. CpaBHEHHE CTPOEHUS MOJIe-
KYJIbI 1 XUMHUYECKUX CBOWMCTB TIIOKO3bI U GpyKTO3bl. DPpyKTO3a B MpUpOJIe U ee Ononoruueckas pois. [leHTo-
3b1. Pr003a 1 1e30kcupn603a Kak MpecTaBUTEINH albaoneHTo3. CTpoeHne MONeKYII.

Jucaxapuapl. Ctpoenne aucaxapugoB. Criocod cousieHeHHs UKIOB. BoccTaHaBmBaronme 1 HeBOCCTaHAaB-
JIMBAIOIIME CBOWCTBA AMCAXapuIOB KaK CIEACTBHE COWICHEHUs IuKia. CTpoeHHe M XMMHUYECKHE CBOICTBa
caxapo3bl. TexHOIOrnYecKre OCHOBBI TPOM3BOCTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK H30Mephl Caxapo3bl.
Mosmcaxapuapl. OOmee crpoeHne monvcaxapuaoB. CTpoeHHE MOJNEKYIBI Kpaxmala, aMuio3a U aMUJIONeK-
TuH. PU3nyecKre CBOWCTBA KpaxMmala, ero HaxoXJIeHHEe B MpUpoJe U Ononorudeckas poib. [ymkoren. Xu-
MUYecKHe CBOMCTBa Kpaxmasia. CTpoeHHE 3JeMEHTAapHOr0 3BEHa IeJUTI0N03bl. BiusHue cTpoeHus mojauMep-
HOM 11enu Ha GU3NYECKHe U XUMUYECKAE CBOWCTBA IIEJUTIONI03bI. [ Maponn3 1eono3sr, 00pa3oBaHne CIIOXK-
HBIX 3(UPOB C HEOPraHMYECKUMH M OpraHMYeCKUMH KucioTamu. [IoHsTHe 00 MCKYCCTBEHHBIX BOJOKHAX:
aleTaTHOM IIeJIKke, BHCKo3e. HaxoxkmeHwe B mpupone U OHOIOTMYECKash poib LeJuioo3bl. CpaBHEHHE
CBOICTB Kpaxmajla i IEJUTIOI03bI.

JJABOPATOPHASA PABOTA VraeBoabl.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHINXCS

IIpuMepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSATENBHBIX padot: IloHsTHE 00 MCKYCCTBEHHBIX BOJIOK-
HaxX: alleTaTHOM IlelKe, BUcKo3e. HaxoxaeHne B mpupone u Ouosnorndeckast poib 1esunoio3sl. CpaBHeHHE
CBOMCTB KpaxmaJja 1 [HeJUTIOI03bI.

JdomanHee 3aganue: U3ydeHre MaTepraia y4eOHBIX TOCOOU M y4eOHUKOB, TpOpaboTKa KOHCIIEKTOB, BbI-
MIOJTHEHHE 3aJaHUH TI0 METOIMYECKUM YKA3aHHUSIM JUISl CAMOCTOSITEIIBHONW pabOoTBI 10 JUCIHMIUINHE « XHUMUSDY

Tema 1.7.
AMUHBI, aMHHO-

Copep:kanne yue0HOro Mmarepuana

JEKIIUH, YPOKH
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KHUCIIOTBI, OEIIKU

Knaccuduxauust u uzomepus amunos. [lonstue 06 amunax. [lepBudnsie, BTOpUYHBIE U TPETUIHBIE AMHUHBL.
Knaccugukarwst aMUHOB TI0 THITY YTIICBOJOPOIHOTO paJiiKalia ¥ YHCITy aMHHOrPyI B MoJiekyie. ['omomnoru-
YecKHe Pspbl MPeIebHBIX ani(aTHUecKnX U apoMaTHIECKIX aMUHOB, M30MEPHS I HOMEHKIIATYpa.
XuMHYeCKHE CBOIICTBA aMHHOB. AMUHBI KaK OpraHUYeCKHe OCHOBAHHUS, UX CPaBHEHUE C aMMHAKOM U JPy-
TUMH HEOPraHUYECKUMH OCHOBaHMSIMHU. CpaBHEHHE XUMHYECKUX CBOMCTB alM(paTHUSCKUX H apOMaTHUYECKHX
amuHOB. O0pa3zoBaHne aMu0B. AHUIMHOBBIE Kpacutenu. [loHsTHe 0 cuHTEeTHYeCKNX BoJOKHaX. [lommamuabt
Y TIOJINaMU/JIHbIE CHHTETUYECKUE BOJIOKHA.

IMpumenenue u noayyenue amunoB. [lonydenne amuHoB. Padorsr H. H. 3ununa.

AMHMHOKHCI0THI. [loHsTHE 00 aMHUHOKMCIIOTAX, UX KiacCH(UKaus u cTpoeHne. OnTudeckas U30Mepus o-
aMHHOKKCIIOT. HoMeHknarypa aMMHOKHCIIOT. JIBOMCTBEHHOCTh KMCJIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCIIOT U
ee npuuuHbl. bunonsapueie noHbl. Peakunn xonnencanuu. [lentuanas cBszpb. CHHTETHUECKME BOJIOKHA: Ka-
poH, 3HaHT. Knaccudukarms BonokoH. [lomydeHne aMHUHOKUCIIOT, MX TPUMEHEHUE U OHoslornueckas GyHK-
LU,

Beaku. benku kak npupogHsie nonuMepsl. llepBuunas, BropuyHas, TPETUUHAS U YETBEPTUYHAS CTPYKTYPBI
OenkoB. PUOpHUILIPHBIE U TIO0YISIpHBIE Oeku. XUMHUYECKUE CBOICTBA OEJIKOB: TOpEeHHE, ACHATYpaLUs, TH-
poM3, KadecTBeHHBIE (L[BETHBIE) peakuu. bronornueckne QyHkun O€IKOB, UX 3HaUYeHUE. benku kak KoM-
MOHEHT NuI|. [TpobiiemMa GENKOBOr0 TOJIOJAHHSI U ITYTH €€ PEeIICHUsI.

JJABOPATOPHAS PABOTA. A3oTcosiepkaiiye coeJMHCHUS U OCIIKH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA:

IIprMepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOATEIbHBIX pa0oT: CUHTETUYECKHE BOJIOKHA: KallpoH,
sHaHT. Kiaccnduxarmst BonokoH. [lomydeHne aMHHOKUCIIOT, X TIPHMEHEHHE B Onoorndeckas (QyHKIHS.
Bronornueckue GpyHKumm 6enKoOB, X 3HadeHHe. benku kak koMmoHeHT rmui. [Ipodiaema GenkoBoro roiona-
HUS U ITYTH €€ pelieHus.

JdomannHee 3aganue: n3yveHue MaTepraliia y4eOHBIX MOCOOWH U yueOHUKOB, TPOPabOTKa KOHCTIEKTOB, BbI-
MTOJTHEHHE 33/IaHUH 110 METOIMIECKIM YKa3aHUSIM JJISI CAMOCTOSTEIBHON pabOThI IO TUCIUTLINHE « XUMUSD)

Tema 1.8. Azor-
cozepKaIIue re-
TEPOLUKINIECKHE
COCIMHCHHS.
HyxnenHoBeie
KHCJIOTEHI.
Buonornuecku
AKTHUBHBIE COEIH-
HCHHSL.

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIMH, YPOKU

HyxnenHnoBble kucaoTbl. HykienHOBbIE KUCIIOTHI Kak MpUpOAHbIe noauMepbl. HykineoTuasl, ux cTpoeHue,
npuMmepbl. AT® u AIID, ux B3auMonpeBpalieHue 1 posib 3Toro npouecca B npupone. Ilonstne JIHK u PHK.
Crpoenne JIHK, ee nepsuunas u BropruHas ctpykrypa. Padorer @. Kpuka u JI. Yorcona. Kommemenrap-
HOCTb a30TUCThIX ocHoBaHMi. Permkanus JTHK. Ocobennoctu ctpoennst PHK. Tumet PHK u nx Ononoruye-
ckue ¢pyakiun. [ToHsaTre o TpondHOM Kojie (komoHe). bruocnHTe3 Genka B )KUBOH KieTke. | eHHas HHKEHEepHs
u ouorexnonorust. TpaHcreHHble OPMBI PACTEHUH U KUBOTHBIX.

®epMmenThl. [ToHsATHE 0 hepMEHTax KaK 0 OMOJIOTHUYECKHX KaTanu3aTopax 0eiaKoBoi mpupoabl. OcobeHHOCTH
CTPOCHHUS U CBOWCTB B CPaBHEHUH C HEOPraHMYECKUMH Katanu3aropamu. Knaccudukamus ¢pepmento. Oco-
OCHHOCTH CTPOEHHSI U CBOMCTB ()EPMEHTOB: CENEKTHBHOCTh M 3()()EeKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH
(bepmenToB ot Temmeparypsl U pH cpenpl. 3HadeHue GpepMEeHTOB B OHOJIOTHU W MPUMEHEHNE B MPOMBIIIUICH-
HOCTH.
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Buramunbl. [lonarue o Butamunax. Mx xnaccuduxanus u odbo3nauenue. Hopma norpebieHnss BATAMUHOB.
Bonopacteopumeie (Ha mpumepe BuTamuHoB C, rpynnsl B u P) u sxupopactBopumbie (Ha IpuMepe BUTaM -
HOB A, D u E). ABUTaMIHO3BI, THUTIEPBUTAMHUHO3bI U TUTIOBUTAMUHO3BI, UX Mpo(UIaKTHKA.

T'opMmonsl. IlonsTHe 0 TOpMOHAX KaK OMOJOIMYECKH aKTHBHBIX BEIIECTBAX, BBHITOIHSIONMX YHIOKPUHHYIO
PETYISIMIO KU3HESATeTbHOCTH Oprann3MoB. Kitaccudukaiiust TopMOHOB: CTEPOHIbI, IIPOU3BOIHBIC aMUH O-
KHCJIOT, MTOJUNENTHIHBIE U OENKOBbIE TOPMOHBL. OTeNbHBIE PEICTABUTENH: 3CTPAANOI, TECTOCTEPOH, HHCY-
JIVH, aJ{pCHAIIVH.

JlekapcrBa. [loHsATHE 0 NeKapcTBax KaK XMMHOTEpANeBTHUECKUX Mpernaparax. KpaTkue ucropuyeckue cBe-
JEHHS O BOSHUKHOBEHUH W PA3BUTHHM XMMHOTEpauy. [ 'pymiibl gekapcTB: cynbhamMuasl (CTPENTOLNA), aHTH-
OMoTHKH (TIEHUIWIUIMH), aHTUIIUPETUKN (aCITUpUH), aHaJbIreTUKK (aHANBIMH). MeXaHu3M JIEHCTBUSI HEKOT O-
PBIX JIEKAPCTBEHHBIX MPENaparoB, CTPOCHUE MOJIEKYJI, IPOrHO3MPOBAaHHE CBOMCTB Ha OCHOBE aHaJIM3a XUMHU-
YEeCKOr0 CTPOCHHUS. AHTHOMOTHKH, UX KJIACCU(HKALHS [0 CTPOSHHIO, TUITY U CIIEKTPY AeiicTBUs. be3zonmacHbie
cocoObl MPUMEHEHHUS, JICKAPCTBEHHBIE ()OPMBI.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHasi TeMaTHKa BHEAYIHTOPHBIX CAMOCTOSITEJIbHBIX PadoT: buocunTes Genka B JKUBOH KIIETKE.
I'ennas unxenepust u buorexnosnorus. 3HaueHue GpepMeHToB B OMOJIOTUH U IPUMEHEHHUE B TIPOMBILLICHH O-
ctu. Tpancrennsie QOpPMbI paCTEHUH U KUBOTHBIX. ABUTAMUHO3bI, THIIEPBUTAMUHO3bI ¥ THTIOBUTAMUHO3BI, UX
npodunaktuka. MexaHu3M IeHCTBHS HEKOTOPHIX JISKAPCTBEHHBIX MPETIapaToOB, CTPOSHHUE MOJIEKYI, TIPOTHO-
3MpOBaHUE CBOICTB Ha OCHOBE aHAJIM3a XMMUUECKOTO CTPOCHHUSL.

JdomamHee 3aganue: n3ydeHue MaTepraia Yy4eOHBIX MOCOOWH U yueOHUKOB, TPOPadOTKa KOHCIIEKTOB, BbI-
MIOJTHEHHE 3aJaHUH TI0 METOIMYECKUM YKA3aHUSIM ISl CAMOCTOSITEIIBHONW pabOoTBhI 110 JUCIMIUINHE « XHUMUSDY

UHIVBUIY AJIbHBIU ITIPOEKT

()}

KoncyabTanun

Bcero B nepsoM cemectpe

96

2 cemecTp

Pazgen 2. O0mas u HeopranmyecKas XuMust

Tema 2.1.
XuMHs — HayKa O
BEILECTBaX

Conep:xkanue yuedOHOro MaTrepuajia

JIEKIIUH, YPOKH

CocraB BemlecrBa. Xumuueckue 3aeMeHTbl. CrnocoObl CYIIECTBOBAHMS XWMHUYECKHX 3JIEMEHTOB: aTOMBI,
MIPOCTHIE U CIIOKHBIE BEIIECTBA. BelecTBa MOCTOSHHOIO M TEPEMEHHOT0 COCTaBa. 3aKOH IMOCTOSHCTBA COCTa-
Ba BElIECTB. BelmecTBa MOJEKYIAPHOTO U HEMOJEKYJSIPHOTO cTpoeHus. CrocoObl 0TOOpa)KeHUsT MOJEKYIL:
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYITBI.

M3mepenne BemecTrBa. Macca aToOMOB M MOJIEKYJl. ATOMHasl eiuHUIa Maccbl. OTHOCUTENBHBIE aTOMHAs U
MOJIeKyIIsipHast Macchl. KoandecTBo BemecTBa U €MHUIIBI €70 U3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yncino ABo-
raapo. MomnsipHast Mmacca. CTEXHOMETPUIECKHE 3aKOHBI M MTOHSTHUS XUMUH.

ArperatHblie cOCTOSIHHS BellecTBa. TBepaoe (KpucTaulmueckoe U aMop(HOe), XKHUKOe U ra3000pa3Hoe ar-
peraTHbple COCTOSIHMSI BELIeCTBA. 3aKOH ABOrajipo u ero ciencTsusi. MoJsipHbIi 00beM BEIIECTB B ra3000pa3s-

15




HOM coctossanu. OObeTMHEHHBIN ra30BbIN 3aKOH U ypaBHeHHEe MeHneneeBa—Kianeipona.
Cwmecu BemecTB. Pazmmuns Mexny cMeCsMH U XUMHUIECKHMU COEIMUHEHUSIMHU. MaccoBast 1 0ObeMHas JTOJIH
KOMIIOHEHTOB CMECH.

CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIIUXCA

HpnMepHaﬂ TeMaAaTHKa BHEAYAUTOPHBLIX CAMOCTOATEJIbHBIX paﬁoT: CTCXI/IOMeTpI/I‘ICCKPIC 3aKOHbI U ITOHA-
THA XUMHHU.

JomamniHee 3aiaHue: BHITOTHEHUE 33/TaHUH 110 METOANIECKUM YKa3aHUSM JIJISI CAMOCTOSATENBHON paboThI 1o
NUCHUILIMHE « XUMHUD

Tema 2.2. Ilepuo-
JIUYECKUN 3aKOH U
[Tepuonnueckas
cucTemMa
XUMHYECKHX dJIe-
menToB /. H.
Menpeneena.

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIUH, YPOKHN

OTKpBITHE NMEPHOIUYECKOro 3aK0HA. [Ipearnocsuiku: HaKomIeHHe (PaKkTOIOrMYecKoro Marepuana, paboThl
npenmectseHHUKOB (M. B. [leGepeitnepa, A. O. Hlankyprya, [lx. A. Hetonenaca, JI. FO. Meiiepa), cbes3n xu-
mukoB B Kaprcpya, muunoctaele kauectBa . Y. MenneneeBa. Otkpeitue /1. . Menneneesbim Ilepuomue-
CKOI'0 3aKOHa.

Iepuonnyeckuii 3aKoH u crpoenne aroMa. M3oronsl. CoBpeMEHHOE MOHATHE XUMHUUYECKOI0 3JeMeHTa. 3a-
koHoMepHOCTh ['. Mozmu. CoBpemenHas ¢opmynupoBka [lepruomuueckoro 3akona. [lepuomudeckas cucrema
U cTpoeHre aroma. PU3NUECKU CMBICT MOPSAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB TpyMIbl U nepuoza. Ile-
pHOAMYECKOE U3MEHEHUE CBOICTB 3JIEMEHTOB: Pajuyca aToMa; SHEPIul MOHU3ALMM; IEKTPOOTPULIATENIBH O-
ctH. [IpuunHBI U3MEHEHUS METAJUINYECKUX U HEMETAIIMYECKHUX CBOICTB 3JIEMEHTOB B IpylIax U nepuojax, B
TOM uHciie OonbIINX U cBepxOompimx. 3HadeHue [leprommueckoro 3akoHa u [leproandeckoit CHCTEMBI XU-
Mugeckux emenToB JI. . MenneneeBa i pa3BUTHS HAYKU M MOHUMAHUSL XUMHUYECKON KapTUHBI MUPA.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCSA

IIpuMepHasa TeMaTHKA BHeAYAUTOPHBIX CAMOCTOATENbHBIX padoT: 3Hauenue [lepromraeckoro 3akoHa U
Ilepronnueckoil cucteMbl XuMruiyeckux 3neMeHToB . . MenaeneeBa st pa3BUTHS HAYKU U TTIOHUMaHUS
XMMHMYECKOM KapTUHBI MUpa

JomanHee 3aganue: U3ydeHUe MaTepraia y4eOHBIX TOCOOHM U Y1eOHUKOB, TPOPaOOTKa KOHCIIEKTOB, BbI-
MIOJIHEHHUE 3aJIaHUi 110 METOJMYECKUM YKa3aHHUsIM JUIS CAMOCTOSITENIbHONM Pa0dOThI M0 JUCHUILIMHE « XUMHSDY

Tema 2.3. Crpoe-
Hue aroma. Ctpo-
CHHUE BEIIeCTBa.

Copep:xkanne yuyeOHOro Mmarepuana

JIEKIIMH, YPOKU

ATOM — cio:kHasi yacTuua. JlokazaTenscTBa CIOKHOCTH CTPOEHHSI aTOMa: KaTOIHBIE U PEHTI€HOBCKHE JIy-
yh, poroaddekr, parnoakTUBHOCTH, dnekTponus. IlnanerapHas mozmens atoma . Pesepdopaa. Crpoenue
atoma o H. bopy. CoBpeMenHbIe npencTaBieHus 0 CTpoeHnHu aroma. KopmycKynsipHO-BOJIHOBOM Iyann3m
Y4acTUI] MUKPOMHPA.

CocTtaB aToMHOr0 siipa. HyKIIOHBL: TPOTOHBI M HEUTPOHBL. M30TOMBI 1 HYKIHIBL Y CTONYHUBOCTD SIIEP.
DJIeKTpOHHAasi 000,104Ka aTOMOB. [loHsTHE 00 3JCKTPOHHON OpOUTAIH M AJICKTPOHHOM oOJiake. KBaHTOBBIC
qHcIIa: TJIaBHOE, OpOuTanbHOe (M0O0YHOE), MarHUTHOE U COMHOBOE. Pacrpesenenne 31eKTpoHOB 110 YHEpre-
TUYECKUM YPOBHSM, TIOJYPOBHSIM M OpOUTAIISIM B COOTBETCTBUH C MPUHIIMIIOM HaUMEHbIIEH SHEPIUH, TPUH-
runoM [laynu v npasusiom ['yHna. DnexTpoHHbIE KOH(QUTypalMyu aTOMOB XMUMHUYECKHX 3JIeMEHTOB. BaieHT-
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HbIE BO3MOXKHOCTH aTOMOB XUMHYECKHX JIEMEHTOB. DJIEKTPOHHAS KIaCCUPHUKAIMSI XUMUIECKUX 3JIEMEHTOB!
s-, p-, d-, f-2eMeHTHI.

IlonsiTHe 0 XMMHUYECKOH CBA3U. THUITBI XMMUYECKHX CBSI3€H: KOBaJICHTHAs, MOHHAS, METaJUIM4ecKas U BOJIO-
ponHasi.

KoBanentnas xummyeckasi cBsi3b. /IBa Mexanm3ma oOpa3oBaHHUsI 3TOH CBSI3U: OOMEHHBIH W JOHOPHO-
akmenTopHei. OCHOBHBIC MapaMeTPhl ATOTO THIIA CBSI3M: JIJIMHA, MPOYHOCTH, YTOJI CBSI3W WM BaJCHTHBIN
yros. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh U MPOYHOCTh. JNEKTPOOT-
PULATCIIbHOCTE U KHaCCI/I(bI/IKaHI/ISI KOBAJIEHTHBIX CBS3EH 110 OTOMY IIPHU3HAKY: NNOJKIPpHAsA U HENOJIApHAasA KOBa-
JIeHTHbIE CBA3U. [10JIPHOCTH CBSI3U M MOSIPHOCTH MOJEKYJIbl. Crioco0 mepeKpbIBaHus SJIEKTPOHHBIX OpOUTa-
neit u kinaccuuKanys KOBaJICHTHBIX CBS3EH 10 3TOMY MPHU3HAKY: O- U T-CBS3U. KpaTHOCTh KOBaJIGHTHBIX CBSI-
3ei M KIacCUPUKALUs WX MO 3TOMY IPU3HAKY: OJUHAPHBIC, ABOMHBIC, TPOWHBIE, MOTYTOPHBIE. THIIBI KpHU-
CTaJUIMYECKUX PELIETOK Yy BELIECTB C ATUM THUIIOM CBSI3U: ATOMHBIE U MOJEKYJSIpHble. DU3HUECKUE CBOMCTBA
BEILECTB C STUMH KPUCTAJUINYECKUMH PEIIETKAMHU.

Honnas xumuyeckasi cBsi3b. KpaifHuii ciydail KOBaJICHTHOW MOJSPHON CBsI3M. MexaHu3M 00pa3oBaHHUs
HMOHHOM CBs3U. VIOHHBIE KPHCTAUTMYECKHUE PELLIETKH U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIIAMH.
Meraunyeckass xumMu4deckasi cBsi3b. OCOOBI THIT XMMHUYECKOWH CBS3H, CYIISCTBYIOIIMHA B MeETalaX M
crtaBax. Ee oTin4ms U cXOJCTBO C KOBaJIGHTHON M HOHHOW CBs3siMU. CBOWCTBA METaJUIMYECKON CBsI3U. Me-
TaJUIMYECKUE KPUCTAIUINYECKUE PEIIETKH U CBOMCTBA BEILECTB C TAKUMU KPHUCTAIIIAMH.

Bonoponnas xumuueckasi cBsizb. MexaHu3M 00pa30BaHus Takoi CBsi3u. Ee kiaccuGukaryiss: MexKMOJIEKYIsipHast
Y BHYTPUMOJIEKYJSIpHAs BOAOPOIHBIE CBs3U. MONEKyIIpHBIE KPUCTAUIMUECKHUE PEIIETKU JUI 3TOrO THIIA CBA3M.
DU3UYECKHE CBOMCTBA BEILECTB ¢ BOAOPOAHON CBSA3bI0. bronornyeckas pojb BOAOPOAHBIX CBSI3€H B OpraHU3alyy
CTPYKTyp OnomnoimmepoB. EanHas mpupona XMMUUECKUX CBSA3eH: HaJW4Me Pa3UuHBIX TUTIOB CBSI3eH B OJTHOM Be-
IIECTBE, NIEPEXOJ1 OHOrO TUIIA CBSI3U B APYTOM U T. 1.

Komniiexcoodpa3zoanue. [loHsTHE 0 KOMIUIEKCHBIX coequHEHHUSIX. KOOpaAMHAMOHHOE YMCIIO KOMILIEKCO-
oOpa3oBarensi. BHyTpeHHss 1 BHeIIHssS cepa KoMIiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX COSMUHEHUN. X
3HAYCHHE.

CAMOCTOATEJIBHASA PABOTA OBYYAIOHIUXCS

IIpuMepHas TeMaTHKa BHeAYAUTOPHBIX CaMOCTOATEJbLHBIX padoT: bruonoruueckast poib BOJOPOAHBIX CBA-
3ell B opramzaliiy CTpyKTyp OnornoiammMepoB. EmpHas mprpoia XUMUYECKHX CBS3eH: HAIMYUE Pa3JITYHBIX THITOB
CBsi3el B OJJHOM BEILIECTBE, IIEPEXO0/] ONHOTrO THUMA CBS3U B APYTOM U T. II.

JlomanrHee 3axaHue: U3ydeHUe MaTepraia y4eOHBIX TOCOOUH U yIeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BBI-
MTOJTHEHHUE 3aJIAaHHUH 110 METOJMYECKIM YKa3aHHUSIM ISl CAMOCTOSITENIbHOM Pa0OThI 10 TUCIIUTUIMHE « XUMUSDY

Tema 2.4. [Tomm-

mepsl. Jucnepe-
HBIE CUCTEMBI

Copep:xkanue yueOHOro Mmarepuaia

N

1,2

JIEEKIIUH, YPOKHA

Heopranuyeckue nosmMmepsbl. [lonmuMepsl — mpocThie BelecTBa ¢ aTOMHOU KPUCTAJUIMYECKOM PELIETKOM:
AIJIOTPOIIHBIE BUIOU3MEHEHHs yrieponaa (amMas, rpadut, kapOuH, (yuiepeH, B3anMOCBsI3b THOPUAN3AIIH
opOHTaNel y aroMOB yTriIepo/a ¢ IMPOCTPAHCTBEHHBIM CTPOSHUEM AJUTOTPOITHBIX MOAN(DHKALIHI); CelIeH U Te -
JIyp Leno4yeyHoro crpoeHus. [lonumepbl — CIOKHBIE BEHIECTBA C ATOMHOM KPUCTAJUIMYECKOM pPEIIETKOM:
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KBapll, KpeMHE3eM (IMOKCHIHbBIE COeTUHEHUSI KPEMHHUS), KOPYH (OKCHII aJIOMUHHMS) ¥ allFOMOCHIIKATHI (T10-
JIeBBIE IIIATHI, CIF0/Ia, KaoNuH). MuHepaisl 1 TopHble mopozbl. Cepa mractudeckas. MUHEpaIbHOE BOJIOKHO
— acbect. 3HaueHHe HEOPraHNYEeCKUX MPUPOJHBIX MOJMMEPOB B (POPMHUPOBAHUM OJHOW M3 T€ONIOTHYECKHX
0007104eK 3eMITH — JMTOCEPHL.

Opranuyeckue nomuMepsl. CriocoObl UX MONYyYSHHsS!: PEaKIK TOIMMEPU3ali U PEaKIH OJIMKOHICHCa-
un. CTPYKTyphl OJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE M NMPOCTPAaHCTBEHHBIE. CTPYKTYpHUpPOBAaHHE TTOJH-
MEpPOB: BYJIKaHU3aIMs KaydyKoB, AyOJieHHE OENKOB, OTBEp)KICHHE IOJUKOHCHCAIIMOHHBIX TOJIMMEPOB.
Knaccudukaiws moauMepoB 1Mo pa3IndHbIM TPH3HAKAM.

IonsTHe 0 qucnepcHbIX cucTteMax. Knaccudukauus AUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperarHoro
COCTOSIHUS IUCIIEPCHOHHOM Cpebl U aucniepcHol (aspl, a Takke 1Mo pasMepy ux dactull. [ pybdonucrnepcHbie
CHUCTEMBI: IMYJIbCHHA M CYCHEH3UH. TOHKOAMCIIEPCHBIE CHCTEMBI: KOJJIOMAHBIE (30JIM W Tejiv) U MCTUHHBIC
(MoNeKyIsipHbIe, MOJIEKYJISIPHO-UOHHBIE U HOHHBIC). Dddexr Tungans. Koarynsauus B KOJUIOUIHBIX PaCTBO-
pax. CuHepesuc B resx.

3HaueHHe AWCHEPCHBIX CHCTEM B KMBOW U HEKHUBOIH NpHpoAe M NPAKTHYECKOH KM3HH 4eJIOBeKa.
OMYNbCHU U CYCIIEH3UH B CTPOUTENBCTBE, MUIIEBONH U MEAULIMHCKON MPOMBIIIIEHHOCTH, KOCMETHKe. bromo-
THYECKUE, MEAUIIMHCKIE U TEXHOJIOTHYECKUE 30J11. 3HAUCHHE TeJiei B OpraHu3aliy >KUBOM Marepud. buoio-
rUYecKue, MUILIEBble, MEAUIMHCKIE, KocMeTnueckue renu. CuHepe3uc Kak (akTop, ONpeAessIomuil CpoK
TOJHOCTH MPOAYKIMH Ha OcHOBE reseil. CBepThiBaHNe KPOBH KaK OMOJIOTHUYECKHII CHHEPE3HC, €0 3HaUCHHE.

JJABOPATOPHAS PABOTA lucniepcHble CUCTEMBI

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHINXCSA

HpnMepHaﬂ TEMATHKAa BHEAYAUTOPHBIX CAMOCTOATEJIbHBIX paﬁoT: -

Jdomamnee 3a1anue: -

Tema 2.5. Xumu-
YECKHUE PEaKI[UH.

Conep:xanne yueGHOro MaTepuaia

JIEKIIMH, YPOKHA

Knaccupukauusa XuMu4ecKnX peakiuii B OPraHn4eckoi u Heopranmveckoi xumun. [lousrre o xumu-
yeckod peakuuu. Peakuuy, upymue 0e3 M3MEHEHHS KaueCTBEHHOI'O COCTaBa BELIECTB: AJUIOTPOIH3AIMS U
n3oMepu3anus. Peakiuu, naynme ¢ U3MEHEHHEM COCTaBa BEILECTB: 110 YUCIY M XapakTepy pearupyrommx 1
00pa3yIomuXxcs BEIeCTB (Pa3IoKeHUs, COSANHEHHs], 3aMeIleHNs, OOMEHa); 110 U3MEHEHUIO CTeleHeH OKHC-
JICHUSI SJIEMEHTOB (OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIINM ); TI0
TeroBoMy dhdexTy (IK30- H SHIAOTEPMUIECKUE); 1Mo (aze (TOMo- U reTeporeHHbIe); Mo HanpaBieHuo (oopa-
TUMBIE U HEOOpaTHUMBIE); MO UCIIOJIF30BAHUIO KaTaun3aropa (KaTAIMTHYECKHE U HEKaTaJUTUUECKHUE); TI0 Me-
XaHU3MY (paguKaibHbIe, MOJIEKYIISIPHbIE 1 HOHHEIE).

BeposiTHOCTH TIpOTeKaHHs XUMUYECKUX peakuuid. BHyTpeHHss sHEprus, sHTanbmus. TemnoBor 3ddexrt
XUMHYECKUX peakuuil. Tepmoxummudeckue ypasHeHUs. CTaHIapTHAS SHTAJBINS PEeaknuii 1 00pa30BaHHU S Be-
miectB. 3akoH ['. U. T'ecca u ero cienctBust. DHTpONHUS.

Ckopocth xumudeckux peaxmuid. [lonstue o ckopoctu peakiuil. CKOpocTh TOMO- M T€TEPOr€HHOM peak-
uH. JHeprus akTuBanui. GakTopbl, BIMSIONE Ha CKOPOCTh XMMUUYECKOi peakimu. [Ipupoaa pearnpyronmx
BeniecTB. Temmeparypa (3akon Bant—I odda). Konnenrpanus. Katanuzatopsl U KaTajan3: TOMO- H T€TEPO-
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TEHHBIN, NX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPTaHUYECKMMU KaTaau3aropamMu. 3aBUCUMOCTb CKO-
pOCTH peaKurii OT TOBEPXHOCTH COMPHUKOCHOBEHUS PEarnpyroIiX BEIIeCTB.

O0OpaTuMocTh XMMHYECKHUX peakuuil. XuMnuyeckoe paBHoBecue. [loHsTHe 0 XMMHYECKOM PaBHOBECHUM.
PaBHOBecHBIE KOHIIEHTpaWH. JJHHAMIYHOCTh XUMHYIECKOTO paBHOBecHs. DaKkTophl, BIUSIONINE HA CMEIICHHE
paBHOBECHSI: KOHIIEHTpalusl, aBjieHue, Temneparypa (nmpuniui Jle [latense).

JJABOPATOPHASA PABOTA Xumuueckoe paBHOBECHE

N

CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCSA

IlpumepHasi TeMaTHKa BHEAYTHTOPHBIX CAMOCTOSATEIbHBIX PadoT: 3aBHCUMOCTb CKOPOCTH PEAKIUH OT
pazmnuHbIX (akTopoB. PaKTOPHI, BIUSIOMINE HA CMEIIEHUEe PABHOBECHS: KOHIICHTPAIHs, 1aBJICHHE, TEMIIEepa-
typa (npunuun Jle [larense).

JomanHee 3aganue: H3yveHHe MaTepralia y4eOHBIX MOCOOMH U yueOHUKOB, TPOPa0OTKa KOHCTIEKTOB, BbI-
MTOJTHEHUE 3aJIaHHUH 110 METOJMYECKUM YKa3aHUSIM ISl CAMOCTOSITEIIbHOM Pa0OThI 10 TUCIUTLIMHE « XUMUSDY

Tema 2.6. Pac-
TBOPBI

Copep:xkanue yuyeOHOro Mmarepuaia

JIEKIIMH, YPOKHA

IMonsitue 0 pacrBopax. PU3NKO-XUMUUECKAs IIPUPOJAa PACTBOPEHUS U pacTBOPOB. B3aumoelicTBre pacTBo-
pHUTENS U PacTBOPEHHOTO BemlecTBa. PactBopumocTts BemecTB. CriocoObl BeIpaKeHUs! KOHLEHTPALUN PacTBO-
POB: MaccoBasi 10JIsl pACTBOPEHHOI0 BelleCTBa (MPOLIEHTHAs ), MOJIPHASL.

Teopust 2JIEKTPOTUTHYECKOI AUCCOMANUN. MexaHn3M AMCCOLMANH BEIIECTB C Pa3INIHBIMU THITAMH XU-
MUYECKUX CBsi3eil. BKilag pycCKHX y4eHBIX B pa3BUTHE MPEICTABICHUI 00 JIEKTPOTMTHIESCKOH IUCCOIUAIINH.
OCHOBHBIE MOJN0XEHUS TEOPHH IIEKTPOTUTHYECKON aucconuaiyi. CTeneHs dMeKTPOTUTHYECKON JTucconua-
uu 1 GakTophl ee 3aBUCMMOCTU. CHUJIBHBIC U CpeTHUE DIIEKTPOIuTHL. J(ucconmanus Boasl. Bogopoanstii mo-
kazaresb. Cpeaa BOIHBIX PACTBOPOB 3JIEKTPOINTOB. Peakunn oOMeHa B BOIHBIX PACTBOPAX 3JIEKTPOJIUTOB.
I'uapoau3 kak o0MeHHBIH npouecc. HeoOpaTumelil THAPOIN3 OPraHNYECKUX U HEOPTaHUYECKUX COCTUHE-
HUHI U ero 3HaueHUe B MPAKTHUECKON JesATeNbHOCTH uenoBeka. OOpaTtumblil ruaponu3 coneil. CTyneHdaThii
runponus. [Ipakrudeckoe mpuMeHeHue TuApoian3a. [ uaponu3 opraHnuecKux BeecTB (OEIKOB, KHUPOB, yriie-
BOJIOB, TONMHYKIEOTH10B, AT®D) u ero 6monornueckoe u mpakTuiaeckoe 3HadeHne. OMbLICHUE XUPOB. Peak-
U 3TepUPHKAINH.

JABOPATOPHAS PABOTA. Dnekrponutryeckas nucconuarms. [ muponms conei

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCS

IIpuMepHas TeMaTHKa BHeAyAMTOPHBLIX CAMOCTOSITEJbHBIX PadoT: [HApONIN3 OpraHMvecKux BEIIECTB
(OenkoB, XUPOB, YIIEBOAOB, MONMMHYKICOTHI0B, AT®D) u ero OGuomormyeckoe W MPAKTUIECKOE 3HAYCHHE.
Owmpblienne xupoB. Peakmys srepudukanmm.

JdomannHee 3aganue: U3ydeHre MaTepraia y4eOHBIX TOCOOHIA U yUeOHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
MTOJTHEHUE 3aJITAaHHUH 110 METOJMYECKUM YKa3aHUsIM JUIsl CAMOCTOSITEIIbHOM Pa0OThI 10 TUCIUTUIMHE « XUMUSDY

Tema 2.7. Okuc-
JIATENBHO-
BOCCTaHOBUTEIIb-
HBIC PEAKITUH.

Copep:xkanue yueO0HOro MaTepuaja

JIEKIIMH, YPOKU
OKHCIIMTE/IbHO-BOCCTAHOBHUTE/IbHBIE peakuuu. CTelneHb OKUCIEHUS. BoccTaHOBHTENM U OKHCIUTENH.
OxucneHue 1 BOCCTaHOBJICHHE. BakHelIIne OKUCIUTENM U BOCCTAHOBUTEIH. BOCCTaHOBUTENIBHBIE CBOWCTBA
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OneKTpoXuMHIe-
CKHE ITPOLIECCHI

METaJUIOB — IMPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAJUIOB — MPOCTHIX
BeIecTB. BoccTaHOBUTENBHBIE CBOWCTBA BEIIECTB, 0OPa30BAHHBIX AIIEMEHTAMU B HHU3IIEH (OTPHUIIATEITHHOMN )
cTeneHn okucieHusl. OKUCIUTENBPHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX JIEMEHTaMU B BbICIIEH (TIOJOXKH-
TEJIBHOM) cTereHn OKucieHHs. OKUCIUTENbHbIE U BOCCTAHOBHUTEINIBHBIE CBOMCTBA BEIECTB, 0Opa30BaHHBIX
3JIeMEHTaMH B POMEXYTOUHBIX CTENEHSIX OKUCIICHUSI.

Knaccuduxanusi oKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakumii. Peakimym MexaToMHOro M MEXMOJIEKY-
JIIPHOTO OKHUCJIEHUS-BOCCTAHOBJIEHUs. Peakunyu BHYTPUMOJEKYISIPHOTO OKUCIIEHUSA-BOCCTAaHOBIEHUS. Peak-
UM CaMOOKHCJICHUSI-CAMOBOCCTAHOBJICHHS (JIUCTIPOIIOPIIMOHUPOBaHUST). MeTo/ibl COCTaBIICHUSI YpaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuuidi. MeTo anekTpoHHoro OanaHca. BiusHue cpensl Ha mpoTeka-
HUE OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX MTPOLIECCOB.

XuMHnyecKue MCTOYHMKH TOKA. DJICKTPOAHbIE OTCHUHUANBI. P CTaHJapTHBIX AJIEKTPOAHBIX MOTEHIIMAIOB
(9MIEKTPOXMMHUYECKHI s/l HANIPSDKEHUH MEeTauioB). [aibBaHNUECKHE 3JIEMEHTHI M TPUHIMIBI UX paboTsl. Co-
CTaBJICHUE TaJIbBAHUYECKUX 3JeMeHTOB. OOpa3oBaHME TajbBaHUYECKUX HAp MpU XUMHYECKUX Ipoleccax.
l'anpBaHMYECKHE DJIEMEHTHI, NPHMEHSEMble B JKU3HH: CBUHIIOBAs aKKyMyJsiTOpHas Oarapesi, HHUKEIb-
KaJIMHEBbIe OaTapeu, TOIJIMBHBIC JIEMEHTHI.

DJIEKTPOJIN3 PACIVIaBOB M BOJAHBIX PACTBOPOB 3JIEKTPOJHMTOB. [Iponieccsl, MpoucxoAsue Ha KaToje U
aHoJe. YpaBHEHUs 3JIEKTPOXUMUUECKUX IIPOLECCOB. DIIEKTPOIN3 BOAHBIX PACTBOPOB C HHEPTHBIMU JIEKTPO-
JlaMU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU ANEKTpoamMu. [IpakTniyeckoe mprUMEHEHHUE SIEKTPO-
JmM3a.

JABOPATOPHAS PABOTA. OKucanTenbHO-BOCCTAHOBUTEIBLHBIC PEaKIUU.

CAMOCTOATEJBHASA PABOTA OBYUYAIKOIINUXCA

IIpuMepHasi TeMaTHKa BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX PA60T: XIMMUUECKHE HCTOUHUKH TOKA. JJIeK-
TPOJIN3 PAcIUIaBOB ¥ BOJHBIX PACTBOPOB HJIEKTPOJIUTOB.

JomanHee 3aganue: u3yveHHe MaTepraliia y4eOHBIX MOCOOWH U yueOHUKOB, MPopaboTKa KOHCIIEKTOB, BbI-
MTOJTHEHHE 33/IaHUH 110 METOIMIECKIM YKa3aHUSIM JJISI CAMOCTOSTEIBHON pabOThI IO TUCIUTLINHE « XUMUSD)

Tema 2.8. Knac-
cuduKanus Be-
wectB. [IpocTeie
BEILECTBA.

Copep:xkanne yuyeO0HOro Mmarepuana

JEKIHUHA, YPOKHA

Knaccudpukauus neopranudeckux BeurectTB. [IpocTeie  cinoxHble BemiectBa. OKCHIBI, WX Kiaccupuka-
nust. uapoKkcHabl (OCHOBAHUS, KHCIOPOJCOAEPKAIINE KUCIOTHI, aM()OTepHbIe THAPOKCH IBI). KHCIIOTHI, UX
knaccudukarms. OcHOBaHUs, WX kinaccudukanus. Conu cpeiHue, KUCIbIe, OCHOBHBIE H KOMILJICKCHBIE.
Meramuisbl [lomoxkeHne METAIIOB B MTEPUOAMYECKON CHCTEME i OCOOCHHOCTH CTPOSHUS UX aTOMOB. [IpocThie
BEIIeCTBA — METAIUIBI: CTPOCHHE KPHUCTAIIOB M MeTajulMuecKas XuMuieckas cBsi3b. Obume Qusnveckue
CBOICTBa METAJUIOB M WX BOCCTAHOBHUTEIBHBIC CBOHCTBA: B3aUMOJICHCTBUE ¢ HEMETauIaMH (KUCJIOPOJIOM, T'a-
JIOTEHaMH, CEPOiA, A30TOM, BOJIOPOIOM ), BOJION, KUCIIOTAMHU, PACTBOPAMH COJICH, OPraHIMYECKUMH BEIIECTBAMU
(crmpramu, ranoreHaykaHamu, )EHOJIOM, KUCIIOTaMu ), tesodaMu. OKCUIBI U TUIPOKCHIBI METAIUIOB. 3aBU-
CUMOCTh CBOWCTB 3THX COCIUHCHUU OT CTEICHEH OKHMCIICHHMS METaJUIOB. 3HAUCHHUE METAJIOB B MPUPOAC U
YKU3HH OPTaHU3MOB.

Koppo3us meramioB. [loHsTue koppo3uu. XuMu4eckasi KOppo3us. DIEKTpoXuMUUecKkas koppo3us. Croco-
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OBl 3aIMTH METAIIOB OT KOPPO3HUH.

O0mue cnocodbl MoJIy4eHUus: MeTaaI0B. Merajuisl B mprupoae. MeTauryprus U ee BUIbl: IMPO-, TUAPO- U
3NEKTPOMETAILTYPIHsl. DJIEKTPOIU3 PACIUIABOB U PACTBOPOB COECTUHEHMI METAJUIOB U €r0 MPaKTUIEeCKOe 3Ha-
YeHHUE.

Hemeramibl. [lonoxenne nemetamioB B Ilepuoguueckoit cucteme, OCOOGHHOCTH CTPOCHHUS MX aTOMOB.
ONeKTpOOTPHULIATENIBHOCTh. biaroponHeie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB OJIarOpPOAHBIX ra3oB U OCO-
OCHHOCTH MX XMMHUYECKUX M (PU3NUECKUX CBOMCTB. HemeTamisl — mpocThie BemiecTBa. Mx aToMHOE 1 MoJie-
KYJISIPHOE CTPOEHHE MX. AJUIOTPOIHUs. XUMUYECKHE CBOHCTBA HeMeTaIuioB. OKHCIUTEbHBIE CBOWCTBA: B3au-
MOJIEiiCTBHE C METajllaMH, BOJOPOAOM, MEHEe 3JIEKTPOOTPULATENIbHBIMU HEMETalIaMH, HEKOTOPBIMH CIIOXK-
HBIMU BelllecTBaMH. BoccTaHOBHTENBHBIE CBONCTBA HEMETAIUIOB B PEAKIUAX C PTOPOM, KHCIOPOJIOM, CIIOXK-
HBIMHU BEILIECTBAMH — OKHUCIUTEISIMU (A30THOW M CEPHON KUCJIOTAMH U JIp.).

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCSA

HpnMepHaﬂ TEMATHKa BHEAYAUTOPHBIX CAMOCTOATEJIbHBIX paﬁoT: CBOICTBa MPOCTHIX BEUICCTB METAJJIOB
1 HCMCTAJIJIOB

JomanHee 3aganue: U3ydcHUe MaTepraia y4eOHBIX ITOCOOHI M yUeOHHUKOB, TPOpabOTKa KOHCIIEKTOB, BbI-
TIOJTHEHUE 3aJIAHUI 110 METOJMYECKHM YKa3aHHUSIM JUIsl CAMOCTOSITEIBHOM padOThI O TMCIUILTHHE « XUMHSD)

Tema 2.9. OcHOB-
HBIE KJIACChI HEOP-
TaHUYECKUX U Op-
FaHUYECKUX CO-
eTMHCHUN

Conepskanue yueOHOro Marepuasia

JIEKIIMH, YPOKHA

Bonopoanble coenuHennsi HeMeTaLIo0B. [lonmyyenne aMMuaka U XJ0poOBOAOPO/Ia CHHTE30M U KOCBEHHO. Du-
3udeckue cBoicTBa. OTHOIIEHUE K BOJIE: KUCJIOTHO-OCHOBHBIE CBOICTBA.

Oxcuasl 1 aHrWIPUABLI KapooHOBBIX KHCa0T. Heconeobpasyromme u coneobpasyromue okcuabl. Kuciot-
HbIE OKCHUJIBI, MX CBOWCTBA. OCHOOBHBIC OKCHJIBI, HX CBOHMCTBA. AM(OTEpHBIC OKCHJIbI, HX CBOWCTBA. 3aBUCH-
MOCTb CBOICTB OKCH/IOB METAJUIOB OT CTEIEHH OKHCICHUS. AHTUAPHUIBI KapOOHOBBIX KHMCIOT KaK aHaJord
KHCJIOTHBIX OKCHJIOB.

KucsioTbl oprannyeckune u Heoprannyeckue. Kuciiorsl B CBeTE€ TEOPUU 3NEKTPOIUTAIESCKON TUCCOLMALIIH.
Kucnorsl B cBere mporonurnieckold teopuu. Knaccuukamnus opraHudecKrx M HEOPraHM4eCKHUX KHCIIOT.
Oobume cBoiicTBa KUCJIOT: B3aUMOACHCTBHE OPTaHUUYECKUX U HEOPTaHMUECKUX KHUCIIOT C METajllaMU, OCHOOB-
HBIMU B aM(OTEPHBIMU OKCHJIAMH U THIPOKCHIIAMH, COJSIMHU, 00pa30BaHUE CIOKHBIX 3¢upoB. OcoOEHHOCTH
CBOICTB KOHIICHTPHUPOBAaHHON CEPHON M a30THOM KHUCIIOT.

OcHoBaHus1 oprannyeckne U Heopranmdeckue. OCHOBaHUS B CBETE TEOPUH HJIEKTPOIUTUUECKON ITUCCOLIU-
armu. OCHOBaHUS B CBeTE MPOTONUTHYECKON Teopur. Kiaccupukarus opraHnueckux 1 HEOPraHUUECKUX OC-
HOBaHMH. XMMHYECKHE CBOMCTBA IIeJI04YeH U HepacTBOPUMBIX ocHOBaHMN. CBOWCTBA OECKUCIOPOIHBIX OCHO-
BaHUI: aMMHaKa ¥ aMUHOB. B3anMHOe BiMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AmdoTrepHbie OpraHnyecKue U HeOpraHuveckue coefmHeHusi. AMpoTepHbIe OCHOBAaHHS B CBETE MPOTOIH-
THUYECKOH Teoprr. AM(OTEpPHOCTh OKCHIOB U THAPOKCH/IOB MEPEXOIHBIX METAJUIOB: B3aUMOICHCTBHE C KUC-
JIOTAMH U IIEIOYaMHU.

Cosm. Knaccudukamms u XuMa4ecKue cBoicTBa coneil. OCOOCHHOCTH CBOMCTB CONE OpraHMYecKuX U HEOp-
TaHUYECKUX KHCIIOT.
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I'enernyeckas cBsI3b MEKAY KJIACCAMHU OPraHHYeCKUX U HEOPraHWYeCKHuX coeanHennii. [Tonsrue o rene-
THYECKOU CBSI3U U TEHETUYECKUX PSAAAX B HEOPraHUUYECKOW U OPraHU4eCKOW XUMHUU. ['eHeTudeckue psiapl Me-
Ta/uia (Ha MpUMepe KalbIUs U XkKeJie3a), HeMeTauia (Cepbl M KPEeMHHS ), TePEXOIHOTO 3jieMeHTa (uHKa). [e-
HETHYECKHE PSJIBl ¥ TCHETHYECKAsl CBSA3b B OpraHnveckoi xumuu. EquHCTBO MUpa BelecTs.

JJABOPATOPHAS PABOTA. XuMHuuecKkre CBOMCTBA KJIACCOB HEOPraHUIECKUX BEIIECTB.

CAMOCTOATEJBHASA PABOTA OBYUYAIKOIIUXCA

IIpuMepHasi TeMaTHKA BHEAYAHTOPHBIX CAMOCTOATEIbHBIX Pa0oT: [IoHsATHE O TEHETUYECKOH CBS3U U Ie-
HETUYECKUX PsAAaX B HEOPraHMYECKOM U OPraHU4YeCcKOr XUMUU. ENMMHCTBO MHpa BELECTB

JomanHee 3aganue: U3ydeHUe MaTepraia y4eOHBIX TOCOOUI U yUeOHHUKOB, TpOpaboTKa KOHCIIEKTOB, BbI-
MTOJTHEHHE 33/IaHUH 110 METONMIECKIM YKa3aHUSIM JIJISI CAMOCTOSTEIRHON pabOThI 0 NUCIUTLINHE « XUMUSD)

Tema 2.10.
XHUMUS dIEMEH-
TOB

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIMH, YPOKU

s-Onemenmoi

Boaopon. /IpoiicTBeHHOE MOJOKEHUE BOAOPOJA B Mepuoauyeckor cucreme. M3ortonsl Bomopona. Tsoxenas
Bozia. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BOOPOZA, €ro NOJdydYeHUe U IpuMeHeHue. Poib Bo-
J0po/ia B KMBOHM M HEXXUBOMW mpupoze. Boma. Ponb Boapl kKak cpegooOpa3yromiero BemecTBa KIeTKH. JKOIo-
TUYECKHUE aClEeKThl BOIOIOIb30BAHUSL.

daementshl IA-rpynnbl. lenounsie meramisl. O01mas XxapakTepUCTHKA IIEJIOYHBIX METAJUIOB HA OCHOBaHUH
nonoxenus B [leproanyeckoii cucreme snemeHToB JI. M. MenneneeBa u ctpoeHus aTroMoB. [lonyuenue, ¢hu-
3MYECKHE U XUMHUYECKUE CBOWCTBA LIEJIOYHBIX METAJUIOB. KaTHMOHBI MIENOYHBIX METANIOB KaK Ba)KHEHIIas
XuUMUYecKas GpopMa UX CYIIECTBOBAHHS, PETYISITHBHASI POJIb KATHOHOB KalUsl U HATPHUS B JKUBOW KJIETKE.
[Ipupoanble coequHEHNs HATPUS U KaJIHsl, UX 3HAUCHHUE.

daemenTshl IIA-rpynnbl. O0miasi xapakTeprcTHKa IIETI0YHO3EMEbHBIX METAUIOB U MarHusl HA OCHOBaHUH
nonoxeHus B Ilepuoguueckoit cucreme siaemenToB . M. MeHnneneeBa u crpoeHust aromoB. Kanbuuil, ero
IMOJIy4C€HHUC, (bI/ISI/I‘IeCKI/Ie 1 XUMHUYECKHe CBOMcTBa. Baxknelmme COCIMHCHUA KaJIblIUs, UX 3HAYCHUC U ITPUMEC-
Henue. Kanpimii B mpupose, ero Ouonoruieckas podib.

p-Onemenmsi

AmoMHuHHIA. XapaKTepuCTHKa aJlFOMUHUS Ha OCHOBAaHWU TONOKeHus B [lepuoandeckoli cucreme 31eMeHTOB
J.M. MenpaeneeBa u crpoenust aroma. llomyuenue, ¢pu3uueckue U XMMAYECKHE CBOWCTBA allOMHUHUS. Bax-
Hellllne coelMHEeHUs aJllOMUHUS, UX CBOMCTBA, 3HaU€HUE W npuMeHeHue. [IpuponHble coennHeHus aloMu-
HUSL

Yraepoa u kpemHuii. O01Ias XxapakTeprcTHKa Ha OCHOBAaHMU MX TojiokeHus B [lepuoauueckoii cucreme /.
W. MenneneeBa u ctpoeHust aroma. [IpocTrie BemecTBa, 00pa3oBaHHBIC 3TUMH 3eMeHTaMu. OKCHIIBI U TH -
POKCHABI yIiiepofa U KpeMHUs. BakHeWie cond yroisHOW W KPeMHHUEBOM KUCIOT. CHUITMKaTHAST TPOMBIIII-
JIEHHOCTb.

Tanorennsl. O0Imas xapakTeprCTHUKa TaJIOTEHOB HA OCHOBaHWHU WX TMoJokeHUs B Ilepuomuueckoii cucreme
anemeHToB [{. 1. MeHneneeBa U cTpoeHUsI aTOMOB. ['aloreHbl — IPOCThIE BEUIECTBA: CTPOCHHUE MOJIEKYI,
XMMHYECKHE CBOMCTBA, MOJyyeHHEe U MprUMeHeHue. BaxkHelre coelMHeHNsI raJoreHoB, X CBOMCTBa, 3HaY e-
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HUeE U IpuMeHeHne. [ anorensl B mpupoae. buonoruueckas poib raloreHoB.

Xanbkorenbl. O0Ias XapakTepUCTHKA XaJIbKOI€HOB Ha OCHOBaHMM WX ToNOeHus B [leproanyeckoid cu-
cteme anmeMeHToB Jl. 1. MenzaeneeBa u cTpOeHUST aTOMOB. XaJIbKOI€Hbl — MPOCTHIE BEHIECTBA. AJUIOTPOMHSL
CTpoeHre MOJIEKYJ aITIOTPOMHBIX MOIU(HKAIMN W MX cBoiicTBa. [lomyyeHne u mpuMEHEHHe KHUCIIOpoJa U
cepbl. XalbKOTeHbI B IPUPOJIE, UX OMOIOTHYECKas POJIb.

AaeMeHThl VA-rpynnbl. O0Imasi XapakTepucTHKa 3JIEMEHTOB 3TOW TPYIIbl HA OCHOBAaHMU MX MOJIOXKEHHUS B
[Teproguueckoit cucreme snementoB J[. Y. MenneneeBa u crpoeHust atomoB. CTpOo€HHE MOJEKYJIbl a30Ta U
aJUIOTPOITHBIX Mofudukaimii Gochopa, UX GU3MUECKHE U XUMHUUECKHE CBOKWCTBA. BomopoaHbie cCoeTMHEHMUS
aneMeHTOB VA-rpynmbsl. Okcuabl a3ota U ¢dochopa, COOTBETCTBYIOIIME UM KUCIOTHL. COMM 3THUX KHUCIIOT.
CBoiicTBa KUCIOPOJHBIX COSMHEHHH a30Ta u pocdopa, X 3HaueHHe U npuMeHeHune. A3otr u hocdop B mpu-
poze, ux OrosoruuecKas poib.

daemenThl [VA-rpynnel. OOmias xapakTeprCTHKa 3JIEMEHTOB 3TOM TPYIIBI HA OCHOBAHHU UX TTOJIOKCHHUS B
[lepruonmueckoii cucreme snementoB Jl. . MenpeneeBa u cTpoeHHsI aTOMOB. YTJIEPOA U €r0 ajUIOTPONHUSL.
CBolicTBa ayUIOTPOITHBIX MOAU(HKAIMI Yriepoaa, uX 3HaueHue U npumMeHeHne. OKCUabl U THIPOKCUIBI yT-
Jiepoja U KpeMHHS, X XUMHUIecKre cBoiicTBa. ColM yroibHOW M KPEMHHUEBBIX KHCIIOT, UX 3HAUYECHHE U MPH-
MeHenue. [Ipupogoobpasyromas posib yriepoaa AJs KUBOM U KPEMHUS I HEKUBOM MTPUPOJBIL.

d-Dnemenmol

Ocobennoctu ctpoenus: aromoB d-anementoB (IB-VIIIB-rpynm). Menb, IMHK, XpoM, jKeJie30, MapraHer Kak
MIPOCTHIE BEUIECTBA, UX (DH3MUYECKUE M XUMHYECKHE CBOicTBA. HaxoXIeHHe 3THX METauioB B IPUPOJE, UX
nonydenue 1 3Hauenue. CoequHeHus: d-3IEMEHTOB € Pa3IMYHBIMU CTETICHSIMHA OKHCJICHHUS. XapaKTep OKCHUI0B
U TUAPOKCHAOB 3THX 3JIEMEHTOB B 3aBUCHUMOCTH OT CTENIEHH OKHCIICHHSI METaJlIA.

JABOPATOPHAS PABOTA. CgoiicTsa s-, p-, d-371€MEHTOB U MX COSJIMHCHUH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA: -

IIpumepHasi TeMaTMKA BHeayIUTOPHbBIX CAMOCTOSATEIbHBIX paldoT: -

JomaniHee 3aganme: u3ydeHre MaTepriasia y4eOHBIX TOCOOM U yUeOHHUKOB, MPOpabOTKa KOHCIIEKTOB.

Tema 2.11.
XUMUS B )KU3HUA
o011ecTBa

Copep:xkanne yuyeO0HOro Mmarepuana

JIEKIIMH, YPOKU

XuMHS M NPOU3BOACTBO. XUMUYECKas IIPOMBILIUIEHHOCTh U XUMHUYECKUE TeXHOIOrMHU. ChIpbe ISl XUMUY e-
CKOM MPOMBIIIICHHOCTH. Bofia B XUMUUECKOW MPOMBIIITICHHOCTH. DHEPrHsl Il XUMUYECKOTO IIPOU3BOACTBA.
HayuHble npuHIMITBI XMMUYECKOTO IIPOU3BOJCTBA. 3allluTa OKpY Karolleil Cpeibl U OXpaHa TpyJa Ipyd XUMHU-
YECKOM Npon3BoACTBE. OCHOBHBIE CTaAUN XMMUYECKOr0 MPon3BOoAcTBA. CpaBHEHNE POM3BOICTBA AMMHAKA
U METaHoIIa.
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XuMus B ceJIbCKOM Xo03siiicTBe. XUMHU3AIMsI CETBCKOTO XO3sIMCTBA M ee HampaBieHus. PacTenus u mousa,
MTOYBEHHBIM TOTJIOMAONIMN KOMILIEKC. Y I00peHHsT U uX Kiaccu(UKarus. XUMHYSCKHE CPEJICTBA 3allUThI
pactenuii. OTpunaTenabHbIe MOCIESICTBUS MPUMEHEHUS IECTUIIIOB 1 00ph0a ¢ HUMHU. XUMHU3aIKs KUBOTH O-
BOJICTBA.

Xumus ¥ 3KoJiorus. XUMHUUECKOe 3arpsizHeHne OKpyskatolei cpeasl. OxpaHa ruapocdepsl OT XUMHYECKOTO
3arps3Henust. OxpaHa MOYBBI OT XUMHYECKOTo 3arps3HeHus. OxpaHa aTMOC(epbl OT XUMHYECKOTo 3arpsi3He-
Hus. Oxpana ¢iopsl U (hayHbl OT XUMHUECKOTO 3arps3HeHusl. bBHOTeXHOIOTrus ¥ TeHHAs! HH)KSHEPHS.

Xumus M MOBCeTHEBHAS KU3Hb YesioBeka. JlomamHsist anreka. Moromue u ynctsmme cpeacrsa. Cpencraa
00pbOBI ¢ OBITOBBIMH HaceKOMbIMU. CpeaCcTBa TMYHON TMIMEHBl M KOCMETUKU. XUMHUS U MUIIA. MapKupoBKH
YIIaKOBOK IMUIICBBIX U THTHCHUYCCKUX MMPOAYKTOB U YMCHUEC UX YUTATh. DKOI0THusA JKHUIINILIA. XUMHS U TeHe-
THKA YEJIOBEKA.

CAMOCTOSATEJIBHASA PABOTA OBYYAIKOHIUXCSA -

HpnMepHaﬂ TEMATHKAa BHEAYAUTOPHBIX CAMOCTOATEJIbHBIX p360T -

JdomamHee 3aganue -

WUHIWBUIY AJIbHBIU ITIPOEKT 5
KoncyabTanum 8
Bcero Bo BTOpOM cemecTpe 66

JUi1st XapaKTEepUCTUKK YPOBHS OCBOEHUS y4€OHOI0 MaTepHasla UCIOJIb3YIOTCS ClIelyIoIue 0003HaueHNUS:

1. - o3HaKOMUTENEHBIN (Y3HaBaHWE paHEee N3YUEHHBIX 00BEKTOB, CBOMCTB);

2. - penpOAYKTUBHBIH (BBIITOJHEHUE AESTEIbHOCTH IO 00pasily, HHCTPYKLMH MM MO/ PYKOBOACTBOM);

3. - IPOXYKTHUBHBIN (IIJIAHUPOBAHUE U CAMOCTOATEIBHOE BHIITOJHEHUE AESITENbHOCTH, PELICHUE MPOOJIEMHBIX 3a1au ).
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3. YCJIOBUS PEAJIN3AILIMA PABOYEMN MPOI'PAMMBI JUCIHUTLINHBI

3.1. O6pa3oBare/ibHbIEe TEXHOJOTHU

3.1.1. Ob6pa3oBaTenapHble TEXHOJOTUH, MPUMEHSIEMbIE B MPOIECCe U3yYEHUs TaHHOMN

NUCHUILIAHEL

- TEXHOJIOTHsI TPOOJIEMHOT0 00yJeHUS;
- TEXHOJIOTHSI TPOEKTHOT'O O0yUYCHHUS;

- KEMC-TEXHOJIOTHHU.

[IpumeHeHne faHHBIX TEXHOJOTHM MO3BOJIUT COKPATUTh BPEMEHHBIE 3aTPaThl HA MOATO-
TOBKY OOy4aromuxcs K yueOHbIM 3aHATUAM; OyIyT cocoOCTBOBATH (POPMUPOBAHHIO KITFOUEBBIX
KOMIIETEHIIUH, a TakXe MOJyYeHHI0 KauyeCTBEHHO HOBOTO 00pa30BaTEIbHOrO MPOAYKTa Kak
KBHHTAICCEHIIMH BCEX KIIFOUEBBIX KOMITIETEHIINH, BOCTPEOOBaHHBIX B COBPEMEHHOM OOIIIECTBE.

3.1.2. Vicionb30BaHME aKTUBHBIX U MHTEPAKTUBHBIX (POPM ITPOBEAEHUS 3aHATUI

Cemectp Bup 3anstuss | AKTUBHBIC U HHTEPAKTUBHBIE (DOPMBI TPOBEACHUS 3aHATUI
1 cemectp Jlexmus, ypok |TexHOIOrHs MPOEKTHOTO 00yUeHHS:
- NyOJIMYHAsl IPE3EHTALNS MHANBUYaJIbHOTO MPOEKTA;
JlabopaTopHbie |Kelic-TexHOIOTUH:
3aHATUA - aHAJIN3 KOHKPETHBIX CUTyauuii no remam: « Teopus

CTPOCHHSI OpPraHWYECKUX COCOUHEHHI», «[ MApOKCUIIbHbBIE
COCIMHCHHUS, «AJBJACTUIBI K KETOHBI.

TexHo0rMK TPOOIEMHOr0 00YYCHHUS:

- TPyNIOBOE 00CYXKJIeHHe Bompoca 1o TemaM: « KapOoHOBEIe
KHUCJIOTHI M UX MIPOU3BOAHBICY, « YTIEBOJBDY, « AMUHBI, aMHU-
HOKHCJIOTBI, O€NKH», «A30Tcolepxkaliyue IeTepOoIluKInye-
CKue coefnHeHHs. HyKIenHOBbIE KHCIIOTHI.

buonornuecku akTHBHBIE COSAMHEHUS.

2 cemecTp Jlexuusi, ypok

TexHOMOTMS MPOEKTHOTO 00YYCHHUS:
- myOIMYHAS Tpe3eHTAlNs HHANBUAYATbHOTO TIPOEKTa;

JlabopaTopHbie
3aHATHS

Keiic-texnonoruu:

- aHaJIM3 KOHKPETHBIX cUTyauuii mo temam: «llepmonuue-
ckuil 3akoH U [lepuoguueckas cucremMa XUMHUYECKUX HJie-
MentoB J[. . MengeneeBay», «Ctpoenune atoma. CtpoeHue
BemiectBa», «llomamepsl. [JucnepcHble cUCTEMBDY, « XUMU-
YECKHUE PEAKLIUM.

Texnomoruu npoOseMHOro 00y4eHHUs:

- TPYIIIOBOE OOCYKJIeHUEe Bompoca 1mo teMam: «PacTBopsi»,
«OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU. DIJIEKTPO-
XUMHUYecKue mpouecch», «OCHOBHbIE KJIacChl HEOpraHuue-
CKUX U OPraHMYECKUX COEAMHEHMI», «XUMHUS 3JIEMEHTOBY,
«XuMHuS B )KM3HU 00IIECTBAY

3.2. TpeGoBaHusi K MUHMMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecIeYeHHI0

VY4eOHast aymuTopus ISl TPOBEICHUS 3aHSATHH JIGKIIMOHHOTO, CEMH-
HApPCKOro, J1adopaTopHOro THIIA, TEKYILEr0 KOHTPOJIS U MPOMEKYTOU-
HOH aTTecTanui, KOHCynsranuil «JlabopaTopusi XUMHUM»: KOMILIEKT
ydeOHoM MeOesd, IEMOHCTPAIMOHHOE 000PYAOBaHHUE, JTad0PaTOPHOE
obopynoBanue: (HOTOKOIOPHUMETPHI, KOHIYKTOMETpP, CTaiarMOMeTp,
TUTPOBAJIBHBIC YCTAHOBKH, (POTOMETp ILUIAMEHHBIH, pe(paKToOMEeTpHl,
MOJISIPUMETP, TeCOYHast OaHs, BEChl TEXHHUCCKHE, PEAKTHBBI, Jabopa-
TOopHas nocyaa, pH-MeTpbl, MATHUTHBIC MEIIAJIKY, YU4eOHO-HATIISTHBIC
1ocoOUsl, TPE3CHTAMOHHOE O0OpYyIOBaHHUE, HCIOIb3yEeMOE IIPO-
rpamMHoe obecrieuenue: MS Windows, Office MS Windows, DrWeb

394087, BopoHnexckas 00-
nacTs, T. Boponex, yn. Tumu-
ps3eBa, a. 21, a. 104
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ES, 7-Zip, MediaPlayer Classic, Sunexc Opayzep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

YueOHast ayTUTOpUS JJIsi CAMOCTOSITENIbHOW paboThl: KOMIUIEKT yue0- | 394087, Boponexckas 00-
HOW Me0enu, JEMOHCTPAIMOHHOE 00OpYA0BaHUE, Y4eOHO-HATIIAHBIE | JacTh, T. BopoHex, yiu. Tumu-
MOCOOUs, KOMITBIOTEpHAS TEXHUKA C BO3MOXKHOCTBIO TIOJKIIIOYEHUS K | ps3eBa, 1. 21, a. 103 (c 16.00
cern "UHTepHeT" M o0ecrieYeHrueM JIOCTyNa B 3JIEeKTpoHHYI0 uHop- | 10 20.00)
MallMOHHO-00pa30BaTeIbHYI0 Cpey, HCIOIb3yeMOe IPOrPaMMHOE
obecrieuenue: MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, fAnnexc bpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UupopmannonHoe obecrieueHue o0yueHus (TepeueHb PEKOMEHIYEMBIX y4eOHBIX
n3nanuii, IHTepHET-pecypcoB, AOMOIHUTENIBHOM JTUTEPATyPhl)

OcHOBHBIC HCTOYHHKH:

1. MaptbiHoBa, T. B. Xumus : yaeOHUK U NPAaKTUKYM JJIsI CPEIHEro Npo¢eccuoHaIbH O-
ro oopazoBanus / T. B. MapteiHoBa, 1. B. ApramonoBa, E. b. 'onyHoB ; mox oOmieit penaknuei

T. B. MapteiHOBOM. — 2-€ u31., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. —
368 c. — (IIpodeccronansHoe odbpazoBanue). Pexxum noctymna: https://www.biblio-online.ru .—
Internet access .— ISBN 978-5-534-11018-0 : 869.00 .— <URL:https://www.biblio-

online.ru/bcode/439067> .— <URL:https://www.biblio-online.ru/book/cover/0DC98D86-0B6 A -
4B5E-A825-22CB82664364>.
2.MakcanoBa JI. A. BricOkOMONEKYJsIpHbIE COCAMHEHUS W MaTepUasIbl JUIsl MUIIECBON

MIPOMBIIIUICHHOCTH [3JIEKTPOHHBIN pe-cypc]: YuedHnoe mocodue s CIIO / Makcanosa JI. A.,
Aro-posa O. K. - Mocksa: FOpaiit, 2020 - 220 ¢ [DU] [DBC HOpaiit]

JonoiHUTeIbHBbIE HCTOYHUKH:

1. AmapueB A. W. O6mias u Heoprannyeckast xuMus. Jlabopa-TopHbIN MPAKTUKYM [3J1€K-
TpoHHBIH pecypc]: Yuebnoe nmoco-6ue st CITO / Anapnues A. 1., Kazakoa A. A., llleBHuIpiHa
JI. B. - Mocksa: FOpaiit, 2020 - 159 ¢ [9U] [OBC IOpaiit]

2.Mocksa B. B. Oprannyeckast xumusi: 6a30Bble PUHIIMIIBI [ 3JIEKTPOHHBIN pecypc]:
VYueonoe nocodue s CITO / Mocksa B. B. - Mocksa: IOpaiit, 2020 - 143 ¢ [DU] [DBC
FOpaiit]

MeToanyeckue U3JaHusA

1. Meroanueckue yka3zaHus JJIsi CAaMOCTOATENbHON paboThl o aucuuiumne "Xumus"
(cpennee oOuiee o6pazoBanue, npodriibHas JUCUUIIINHA) AJI1 00YJaroIUXCsl [0 CIIeHalbH O-
CTSIM cpeHero npodeccnoHalbHOr0 00pa3oBaHus [DNeKTPOHHBIH pecypc] / BopoHexckuii roc-
yAapCTBEHHBIN arpapHbii yHUBepcUTeT ; [cocT.: O. B. [IpskonoBa, O. B. Ileperonuas] .— Dnek-
TpoH. TekcToBble AaH. (1 ¢aiin : 1051 K6) .— Boponex : Boponexckuii rocy1apcTBeHHbIH ar-
papHbiii yauBepcuTeT, 2018 .— 3arnmaBue ¢ TUTYJIbHOTO 9KpaHa .— CBOOOIHBIN TOCTYI U3 UH-

tpacetu BI'AY .— TekcroBbiii daitn .— Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m146646.pdf>.

Iepuoanyeckue u3gaHus

1.BectHuk BopoHEXCKOro rocyJapcTBEHHOI O arpapHOro yHUBEPCUTETA: TEOPETUUECKUI
1 Hay4YHO-TIpaKTU4YecKui >xypHais / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. XuMH3anus CebCKOro X03sIMCTBA: €XKEMECIYHBIN TEOPETUUECKUI U HAYYHO -
MPaKTUYECKUI KYpPHAJ TOCYIapCTBEHHOr0 arpornpomsiiieHHoro komurera CCCP. Munucrep-
CTBa I10 IIPOU3BOJICTBY MHHEPAIBHBIX y100pEHUI MUHUCTEPCTBA XUMUYECKON MPOMBIIIIEHHO-
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ctu / T'ocynapcTBenHblil arponpomsiiieHHbIH komuteT CCCP - MockBa: ArpornpoMusar,

1988-1992

3.XuMus B CEIBCKOM XO3SUCTBE: €XEMECIUHBIN )KypHal - M.: b.u., 1963-1987
4. XuMus 1 TEXHOJIOTUS MUIIEBBIX IPOJYKTOB [ DNeKTpoHHBIN pecypc|: PedepaTuBHbiit
xypuain/ BUHUTU PAH - Mocksa: BUHUTHU PAH, 2000- - CD-ROM

DJIEKTPOHHBIE pecypcChl:
1. DnekTpoHHBIC TOJHOTEKCTOBBIC pecypcehl Hayunoit oudmuoreku BI'AY (http:// library.vsau.ru/)

Yueousbiit No HaumeHoBaHHEe T0KYMEHTA C yKa3aHHEM PEKBH3HUTOB Cpok neiicTBus
rojx n/n
2019/2020 | 1. Kontpakt Ne 488//1Y ot 16.07.2019 (OBC «JIAHbY) 24.09.2019 — 24.09.2020
) Konrpakt Ne 4204 D3BC/959/1Y or 24.12.2019 (OBC | 01.01.2020-31.12.2020
' «ZNANIUM.COMy)
3 Konrpakr Ne 1184/1Y or 28.12.2018 (OBC «ZNANI- | 01.01.2019 —31.12.2019
) UM.COM»)
4 Kontpakr 358/11Y ot 24.05.2019 (3bC FOPAMUT) - CIIO 01.08.2019 — 30.07.2020
5. Horosop Ha Ge3Bo3Me3HOE HCIIONB30BaHKe nponsseneHuid B | 01.08.2019 —30.07.2020
OBbC IOPAUT Ne 7-UY ot 11.06.2019
6. Konrpakt Ne 487/]1Y ot 16.07.2019 (3BC IPRbooks) 01.08.2019 -31.07.2020
7. Konrpakt Ne 919/]1V ot 22.10.2018 (OBC E-library) 22.10.2018 — 21.10.2019
8. Konrpakt Ne 878//1V ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
9. Horosop Ne101/H3B/2097 ot 28.03.2017 (HarmonaneHas 28.03.2017 -28.03.2022
anexTpoHHas 6ubmmoreka (HOB))
10. Kontpakt Ne 416/AT ot 17.07.2019, DnekTpoHHBIE (HOPMBI 17.06.2019 — 16.07.2022
yueOHUKOB H31aTenbCcTB «IIpocBenienue, «Pycckoe caoBoy,
«Jlpoday, «Benrana-I'pad» (CIIO)
11. Jlnnensuonuslit KoHTpakT Ne 0622/9B5-19/466/]1Y ot 02.07.2019 - 01.07.2022
02.07.2019 (OnexTpoHHast OUOIHOTEKA M3IATEILCTBA «AKa-
nemus») (CIIO)
12. Jluniensuonnspiit koutpakt Ne 761/AT ot 17.10.2019 (Onex- | 17.10.2019 - 16.10.2022
TpoHHBIE GOpMBI YueOHNKOB M31arenscTBa «IIpocenienney)
(CIIO)
13. AKT BBOJIa B 3KCIUTyaTaluo DIEKTPOHHON OUOINOTEKH Beccpouno
BT'AY Ne 33 ot 19.01.2016
2020/2021 1. Kontpakt Ne 503-1Y ot 14.09.2020. (3BC «JIAHb») 14.09.2020 — 13.09.2021
2. Kontpakt Ne 420436¢-959-1Y ot 24.12.2019. (BBC «ZNA- 01.01.2020 — 31.12.2020
NIUM.COM»)
3. Kontpaxt Ne 391 ot 03.07.2020. (95C FOPAIT — (CIIO)) 01.08.2020 — 31.07.2021
4. Kontpaxt Ne 392 ot 03.07.2020. (35C FOPAIT — (BO)) 01.08.2020 — 31.07.2021
5. Kontpakr Ne 426-1Y ot 27.07.2020. 95C (3B5C IPRbooks) 01.08.2020 — 31.07.2021
6. Kontpakt Ne 878//1V ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
7. Jorosop Nel01/H3B/2097 ot 28.03.2017 (HaumonansHas 28.03.2017 -28.03.2022
anexTpoHHas oudmmoreka (HOB))
8. Konrpakr Ne 416/11T ot 17.07.2019, DnexTpoHHbIE (HOPMBI 17.06.2019 — 16.07.2022

y4eOHUKOB n3arenbeTB «IIpocBerienney, «Pycckoe ciIoBoy,
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«JIlpoda», «Benrana-I'pad» (CIIO)

9. JIunensuonnslit koHTpakT Ne 0622/95-19/466/]1Y ot
02.07.2019 (OnextponHast OMOIMOTEKA H3IATETHCTBA K AKa-
nemust») (CIIO)

02.07.2019 - 01.07.2022

10. Jlunensuonnsiit koutpakt Ne 761/1T or 17.10.2019 (Dnek-
TpoHHBIE POpMBbI YUeOHHKOB H3arenbcTBa «I[IpocBenienney)

17.10.2019 - 16.10.2022

(CTIO)
11. AKXT BBOJIa B OKCIUTYaTaINI0 DIIEKTPOHHON ONOIHOTEKH Beccpouno
BI'AY Ne 33 ot 19.01.2016
2. [IporpammHoOe obecrieyeHre 00IIero Ha3HauYeHUs!
Ne |Hazanue Pasmenienue
1 | Omepanmonnsie cucremsl MS Windows / Linux IIK B noxanbHoM cet B[TAY
2 | Makersl opucHbix npunoxenuit Office MS Windows / OpenOffice 1K B noxanbsHOM cetn BIAY
3 | Iporpammer quist mpocmoTpa (aiinoB Adobe Reader / DjVu Reader IIK B nokansHoil cetn BTAY
4 | Bpayszepst Google Chrome / Mozilla Firefox / Internet Explorer 1K B nokanbsHOM cetn BIAY
5 | AnrtuBupycHas nporpamma DrWeb ES IIK B nokansHOil cetn BTAY
6 | Iporpamma-apxuBarop 7-Zip IIK B nokansHoit cetn BITAY
7 | MynsTMenuna npourpsiBatens MediaPlayer Classic [K B nokanbsHoii cetn B[ AY
8 | IInardopma onnaitH-o0ydeHus eLearning server IIK B noxanbHoM cet B[TAY
9 | Cucrema xomnbroTepHOro TectupoBanus AST Test IIK B nokansHoit cetn BITAY

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBbI

4.1. ®opMbI M1 METOABI KOHTPOJISI U OLICHKH Pe3yJIbTATOB 00y4YeHHUs

Tekymuii KOHTPOJIb yCIEBAEMOCTH U OLICHKA PE3yJbTAaTOB OCBOCHHS AUCLIUILIMHBI OCY-
LIECTBIISICTCS PENOIaBaTeNIEM B MIPOLIECCE MPOBEIECHUS MPAKTUYECKUX 3aHATHI U KOHTPOJIbHBIX
paboT, TeCTUPOBaHHUs, a TaK)KE BBIMOJHEHUS 00yYaroIMMUCS MHIWBUYyaTbHBIX 3aJaHUl, Mpo-

CKTOB, HCCIEIOBaHUM.

Pe3yabTarsl 00yueHust
(ocBOEeHHBIE YMeHHS], YCBO-
€HHbIe 3HAHU5)

(I)OpMLI U ME€TOAbI KOHTPOJIA U OLICHKU PE3YyJbTAaTOB Oﬁy-
YeHUHA

YMmenuq:

DopMa KOHTPOJIs

IMoxa3zarenn

YMETh /1aBaTh
KOJIMYECTBEHHbIE OLICHKU U
IIPOU3BOJUTH PACUYETHI 110
XUMHUYECKUM (hopMyiaMm u
YpaBHEHUSIM;

OueHka pe3yabTaTOB UHIUBU-
JyallbHOT'O OIpOCa B YCTHOM U
MUCbMEHHON (popmax
Onenka pe3yibTaTOB
TPOJBHOMN pabOThI
OueHka pe3yibTaTOB TECTO-
BBIX 3aJaHUN

OueHka pe3yibTaTOB 3adyeTa,
9K3aMeHa

KOH-

00pabaTeIBaTh, OOBSICHATH
pe3yJIbTaThl TPOBEIACHHBIX
OIBITOB M JI€JIaTh BBHIBOJIBI,

OueHka pe3yabTaTOB MHANBHU-
JyaJIbHOTO OMpoca B YCTHOU U
MUCbMEHHON (popmax
OueHka pe3ysbTaToOB
TPOJILHOM pabOTHI
OneHka pe3yJbTaToOB Jlabopa-

KOH-

Pewars 3amaum 1o kommue-
CTBEHHOW OLICHKE M IPON3BOIUTH
pacdeTsl M0 XHUMHUYECKHM (op-
MyJlaM M ypaBHEHHsM; oOpala-
THIBaTh, OOBACHATH PE3YJbTATHI
MPOBEJCHHBIX OIBITOB U JIEJaTh
BBIBOJIBI; TPHMEHSTH METOMBI
Hay4yHOro mo3HaHus (Habmrome-
HUe, ONMHCaHue, N3MEPEHNE) TpH
pELICHUH PAKTUYECKHUX 3a/1a4.
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TOPHOH PabOThI

MPUMEHSATH METObI HAYYHOT'O
no3HaHus (HaboaeHue,
OMHMCaHue, U3MEPEHUE) MPU
pPEIICHUH TPAKTHYECKUX
3a1ad4.

OueHka pe3yabTaTOB MHAUBHU-
JlyaJbHOTO OIPOca B YCTHOU U
MUCbMEHHOHN (hopmax
OueHka pe3yJbTaTOB
TPOJIBHOMN pabOThI
OueHka pe3yJabTaToOB TECTO-
BBIX 3aJIaHUN

Omnenka pe3ynbTaToOB Jlabopa-
TOPHON paboThI

KOH-

3HaHug:

DopmMa KOHTPOJI

IHoxa3zarean

3HAHUE OCHOBOMOJIATalOIIUX
XUMUYCCKUX MOHSTHUM,
TEOPHUH, 3aKOHOB U
3aKOHOMEpPHOCTSN; yBEpEHHOE
M10JIb30BaHNE XUMHUYECKOH
TEPMUHOJIOTHEN 1
CHMBOJIMKOI;

OneHka pe3yJabTaToOB (PPOH-
TaJBHOIO OIPOCa B YCTHOM U
MUCbMEHHOM (hopMax
OueHka pe3ysbTaTOB
TPOJILHOM PabOTHI
OueHka pe3yiabTaTOB TECTO-
BBIX 3aJJaHHI

OueHka pe3yJIbTaTOB 3a4eTa,
9K3aMeHa

KOH-

OneHka pe3yJabTaTOB (PPOH-
TaJbHOI'0 YCTHOr'O OIpoca
OueHka pe3yJbTaTOB
TPOJILHOM PabOThI
OueHka pe3yibTaTOB TECTO-
BBIX 3aJJaHUN

OueHka pe3ynbTaTOB BBIIOJ-
HEHUs WHIUBHIyaJIbHOTO
MPOEKTa

KOH-

IpaBujia TCXHUKH
0e30macHOCTH TpU
HUCITIOJIB30BAaHNN XMMHYCCKUX
BEIIIECTB.

OueHka pe3ynbTaTOB BBIMOJ-
HEHHA J1a00paToOpHON padOoTHI

JIeMOHCTpUpOBAaTh 3HAHUS OC-
HOBOIIOJIATAIOIIUX  XUMHYECKUX
MIOHATUH, TEOPUM, 3aKOHOB U 3a-
KOHOMEPHOCTSIH; YBEPEHHOE
[OJb30BAHUE XMMHUYECKOW Tep-
MUHOJOTHEHM ©  CHUMBOJIUKOM;
dbopmymupoBaTh W 00OCHOBBI-
BaTh MECTO XMMHH B COBpPEMEH-
HOMl Hay4YHOM KapTHMHE MHpa, a
TaKXe pPOoJIb XUMUH B (HOPMHUPO-
BaHUM Kpyro3opa u (yHKIHO-
HaJbHOW I'PaMOTHOCTH YeJIOBEKa
JUI PELIeHUs] MPaKTHYECKUX 3a-
Jla4; XOPOILO 3HAaTh U COOMI0AaTh
IpaBIJIa TEXHUKH O€30MacHOCTH
NpH  HCIOJb30BAHUM  XUMHYE-
CKUX BEIIECTB.

4.2. Kputepun oueHKH pe3yJbTaTOB 00y4YeHHs

4.2.1 Kputepnu o1leHKH YCTHBIX U MUCbMEHHBIX OTBETOB

OneHka

Kpurepun

«OTIHUYHO»

CTaBHTCS B cllydae 3HaHWs, IOHUMaHUs, TIYOMHBI YCBOCHUS 0o0yda-
IOIUMCST BCEro 00beMa MPOrpaMMHOIO MaTepHala; YMEHHs BBIJC-
JSITh TJIABHBIC TTOJIOKEHUSI B M3yUYEHHOM MaTepHasie, HA OCHOBaHUU
(GakTOB MW MPUMEPOB 0000IIATh, AC/IaTh BBIBOJBI, yCTaHABIMBATH
MEKIIPEJAMETHBIC U BHYTPUIIPEAMETHBIC CBS3HM, TBOPYECKH ITPHUMeE-
HATh IOJYYCHHBIC 3HAHHS B HE3HAKOMOW CHTYaIldH; OTCYTCTBHS
OomHOOK YW HETOYESTOB MPHU BOCIPOHU3BEACHUH M3YYCHHOI'O MaTepHa-
Ja, TIPU YCTHBIX OTBETAaX, YCTPAHEHUS OTIEIBHBIX HETOYHOCTEH C
TTOMOIIIBIO JIOMOJIHUTEIIBHBIX BOIPOCOB IPEMOAaBaTels; COOJIoIe-
HUS KyJbTYpbl TTHCHbMEHHONH W YCTHOW pe4H, mpaBui O(QopMIICHHS
MMACbMEHHBIX padoT.

«XOpOouIo»

CTaBUTCS B CJyyae 3HAHUS BCEro M3Y4YEHHOI'O MaTepuaia; yMeHHs
BBIICIISITH TVIABHBIE MOJIOKEHUS B M3YYEHHOM MaTepualie, Ha OCHO-
BaHMU (PAKTOB U IPHUMEPOB 0000IIATH, 1€JaTh BHIBO/IBI, YCTaHABIIU-
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BaTh MEXIPEIMETHbIC U BHYTPUIIPEIMETHBIE CBSI3U, PUMEHSTH MO-
JMy4YeHHbIC 3HAHUS Ha MPAKTUKE; HAJIMYHE HE3HAUUTENbHBIX (HErpy-
ObIX) OMIMOOK MPU BOCIPOM3BEICHUH W3YYEHHOTO MaTepuaia; Co-
OJII0JICHHUSI OCHOBHBIX MPABUJI KYJIbTYpPbl MMCbMEHHON M YCTHOW pe-
4y, IpaBHl 0(pOpPMIIEHUS] TUCbMEHHBIX paboT.

«yZAOBJIETBOPUTEIILHO

CTaBUTCS B Clyyae 3HAHUS U YCBOCHUS MaTepuasia Ha YPOBHE MUHH-
MaJIbHBIX TPeOOBaHUN TPOTPaMMbl, 3aTPYAHEHHUS] TIPU CaAMOCTOSI-
TETBHOM BOCIIPOU3BENECHUU, HEOOXOIMMOCTH HE3HAYHTEILHOW MO-
MOIIM TIPENo/IaBaTeNs; yMEeHUsl paboTaTh Ha YpOBHE BOCIPOU3BEE-
HUS, 3aTPYJHEHUsS NpPU OTBETaX HA BUJOU3MEHEHHBIE BOIPOCHI;
Hamuuus 1-2 TpyOBIX OmmMOOK, HECKOJIBKUX HErpyOBIX TIPH BOCIIPO-
W3BEJIECHUH U3y4E€HHOr0 MaTepHIia; HE3HAUYUTEIbHOTO HEeCOOII0IeHUS
OCHOBHBIX TPaBUJ KYJIBTYPhl TUCBMEHHONH M YCTHOW PEYH, TPAaBUII
oopMIIEHHS MUCBMEHHBIX padoT.

«HCYAOBJICTBOPUTCIILHO»

CTaBUTCS B Cly4yae 3HaHUS M YCBOCHHS y4eOHOro MaTepuayia Ha
YpOBHE HMKE MUHUMAJBHBIX TPEOOBAHUU MPOrPAMMBI, OTCYTCTBHS
yMeHHsl padoTaTh HAa yPOBHE BOCIPOU3BEACHUS, 3aTPYAHECHUS IMPU
OTBETaX Ha CTaHJAPTHBIC BOMPOCHI, HAIWYUS HECKOJBKUX TPYOBIX
OIIMOOK, OOJILIIOrO YHWCJIa HErpyObIX MpPU BOCIHPOHM3BEIACHUU H3Y-
YEHHOI'0 MaTepuala; 3HAYUTEeIbHOI0 HECOOJIIOICHNSI OCHOBHBIX Ipa-
BUJI KYJbTYypbl MUCHbMEHHOW W YCTHOW peuH, MPaBHI OPOPMIICHUS
MMACbMEHHBIX padoT.

4.2.2 Kpurepuu oleHKM TeCTHPOBAHUS

Ornenka

OTnuyuTeNnbHbIE PU3HAKU Kpurepun

«3», «yIOBIETBOPHU-

OOyuaromuiics BOCHPOM3BOAUT TEPMU- | CTABUTCS TPU IMPABUIHHOM

HBI, OCHOBHBIE MOHSTHS, CIOCOOCH y3HA- | BHIMOIHEHUU TECTOBOT'O
TEJIHLHO» 0

BaTh S3bIKOBEIE ABJIICHUS. 3aganus Ha 61-75%

OOyuaromuiicss BBISIBJSIET B3aMMOCBSI3H, | CTABUTCS TPU MPABUIHBHOM

KJIACCH (PUIIMPYET, YMOPSAOUYUBACT, WH- | BBHITIOJHEHUU TECTOBOT'O

«4», «XOpOIIO»

TEPIPETUPYET, MPUMEHSIET Ha NpaKkTHKe | 3a1aHus Ha 76-90%
IIPOWICHHBIN MaTepUall.

«5», KOTITUIHOY

OOyyarommiicss aHaaM3UPYET, OLIEHUBA- | CTABUTCSA NPU IPABHILHOM
€T, IIPOTHO3UPYET, KOHCTPYUPYET. BBITIOJTHEHUN 00y4aromnM-

Cia1 TCECTOBOIro 3aJaHUA Ha

91-100%
CTaBUTCS NPU IPABUIBHOM
«2» BBIIIOJIHEHUN TECTOBOr0

3amaHus MeHee ueM Ha 60%

4.2.3 Kpurepuu oleHKH 3a4yeTa

OueHka 3K3aMeHaTopa, Kpurepun
YPOBEHb
«3a4TeHo» OOyuaromuiics MmokKaszaja JOCTaTOYHbIC 3HAHUS OCHOBHBIX ITOJIO-

KEHHUH y4yeOHON NHCUHUILIMHBI, YMEHHUE CAMOCTOSITENIFHO PeIllaTh
KOHKPETHBIE MPAaKTHYEeCKHE 3a7add, MPEeTyCMOTPEHHbIE paboueit
MpOrpaMMoii, OPUEHTUPOBATHCSI B PEKOMEHOBAHHOM CITPaBOYHOMN
JUTEpaType, yMEET MPABUIIBHO OLEHUTh MOJTYYE€HHbBIE PE3YJIbTAThI
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«He 3auteno»

ITpu oTBeTe 00yUaIOLIErocs BBISIBUIIUCH CYIIECTBEHHBIE MPOOEbI
B 3HAHUSX OCHOBHBIX MMOJOXXEHUI y4eOHOM AUCIUILINHBI, HEyMe-
HHUC C ITOMOIIBIO MpEIogaBaTe/Id MMOJTYYUTh MPAaBUJIIBHOC PCIICHUEC
KOHKPETHOM NPAaKTUYECKON 3aJadd M3 YHCIa IPENyCMOTPEHHBIX
paboueit mporpaMMon y4eOHON A CITUTUTHHBI

4.2.4 Kpurepuu OlleHKH IK3aMeHa

OrneHka

Kpurepun

«OTJIMYHO»

CTaBHTCS B Cliydae 3HAHUWs, TOHUMaHUs, TIYOHMHBI YCBOCHUS 0o0yda-
IOIUMCST BCEro 00beMa MPOrpaMMHOI0 MaTepHalia; YMEHHs BBIJC-
JISITh TJIABHBIC MOJIOXKEHUS B U3yUYEHHOM MaTepHasie, Ha OCHOBaHUH
(dakTOB W MPUMEpPOB 0000IIATh, ACNaTh BBIBOJBI, yCTaHABIUBATH
MEXIIPEJIMETHbIE U BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYCCKH TPHMeE-
HSATh TIOJYYCHHBIC 3HAHWS B HE3HAKOMOW CHTYalldd; OTCYTCTBHS
OIIMOOK M HEIOYETOB MPH BOCIIPOHM3BENCHUHM M3Y4YEHHOI'O0 MaTepua-
Ja, TPU YCTHBIX OTBETAX, YCTPaHEHHs OTACIbHBIX HETOYHOCTEH C
MOMOIIBIO JIOTIOJTHUTEIIBHBIX BOIIPOCOB MPEMOAaBaTeNs; COOJroIe-
HUS KyJbTYpbl TIHCHbMEHHONH W YCTHOW pe4H, mpaBuil O(QOopMIICHHS
MACbMEHHBIX padoT.

«XOpOLIO»

CTaBUTCS B Clyyae 3HAHUS BCEro M3Y4YEHHOI'O MaTepuaia; yMEHHs
BBIIEJISITH TJIABHBIE MOJIOKEHUS B M3YYEHHOM MaTepualie, Ha OCHO-
BaHUU (PAKTOB U MPUMEPOB 0000IIATH, 1eaTh BBIBO/IbI, YCTaHABIIU-
BaTh MEXIIPEIIMETHbIC U BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSATH I10-
Jy4eHHbIC 3HAHUS HA MPAKTUKE, HAJMUNE HE3HAYUTEIbHBIX (HEerpy-
OBIX) OIIMOOK MPU BOCIPOM3BEICHUHM W3YYEHHOIO Marepuaia; Co-
OJII0JICHHUSI OCHOBHBIX MPABUJI KYJIbTYpPbl MMCbMEHHON M YCTHOW pe-
9H, TpaBHJI 0pOpPMIIEHHUS] MTUCHhbMEHHBIX padoT.

«yZAOBJIETBOPUTEIILHO

CTaBUTCS B ciydae 3HAHUS U YCBOEHHS MaTepuaja Ha ypOBHE MUHHU-
MaJIbHBIX TPEOOBAHMWU TPOrPAaMMBI, 3aTPYJHEHHUS TIPH CaMOCTOSI-
TEJTbHOM BOCIPOU3BEIECHNUU, HEOOXOIMMOCTH HE3HAUMTENILHOW MO-
MOIIM MPENoaBaTelisi; yMEeHHs. paboTaTh Ha YPOBHE BOCIPOM3BEIE-
HUS, 3aTPYAHEHHUsS IPU OTBETaX Ha BUIOM3MEHEHHBIE BOMPOCHI,
Haimuuus 1-2 TpyOBIX OmMOOK, HECKOJBKHUX HErpyObIX IIPH BOCIPO-
U3BEJCHUY U3YyYEHHOr0 MaTepuia; HE3HAYMTEIbHOTO HECOOII0IEHHS
OCHOBHBIX IIPaBUJI KYJIbTYpbl MMCbMEHHON M YCTHOW peuM, MpaBHII
oopMIIEHHS TMCEMEHHBIX padoT.

«HCYAOBJICTBOPUTCIILHO»

CTaBUTCS B CJly4yae 3HaHUS M YCBOCHHsS y4eOHOro maTepuaia Ha
YPOBHE HUXE MHHHMMAJIBHBIX TPEOOBaHMI MPOrpaMMbl; OTCYTCTBUS
yMeHHsl padoTaTh Ha ypOBHE BOCIPOW3BEACHUS, 3aTPYAHCHUS IMPU
OTBETaX Ha CTaHJAPTHBIC BOMPOCHI, HAIWYUS HECKOJBKUX TPYOBIX
OmMOO0K, OOJNBIIOr0 YHUCIA HErPYOBIX TPHU BOCIPOU3BEICHUH H3Y-
YEHHOI'0 MaTepualia; 3HAYUTEIBHOI0 HECOOJIIOICHNSI OCHOBHBIX Mpa-
BUJI KyJIbTYypbl NMUCHbMEHHOW W YCTHOW peuH, MPaBHIl OPOPMIICHHUS
MMHCbMEHHBIX padoT.

4.2.6 Kpurtepum olileHKU NPOEKTOB

OneHka 3K3aMeHaTopa,
YPOBEHb

Kpurepun
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«3ayTeHo» OOyuaromuiics Mokas3aa JOCTATOYHbIE 3HAHUS OCHOBHBIX MOJIO-
KEHUH y4yeOHON NUCUUILIMHBI, YMEHHUE CAMOCTOSITENbHO pellaTh
KOHKPETHBIE MPAaKTHUUECKHE 3a/Jaud, MPEeAyCMOTPEHHBIE pabodeii
MpOrpaMMoii, OPUEHTUPOBATHCS B PEKOMEHJOBAHHOM CIIPaBOYHOMI
JUTEpaType, yMEET MPABUIBHO OLEHUTh MOJYYE€HHbIE PE3YJIbTAThI

«He 3auteHo» ITpu oTBeTe 00yUarOUIErocsl BRISIBUINCH CYIIECTBEHHBIE MPOOEITbI
B 3HAHUSX OCHOBHBIX MOJOXKEHUH yueOHOU AMCHMILIUHBI, HEYM e-
HHE C TOMOUIbI0 IPENOJABATENS MTOJIYYUTh NPABHIIBHOE PEIICHUE
KOHKPETHOM MPAKTUYECKOW 3a/aud U3 YHCIa MPEAyCMOTPEHHBIX
paboueit mporpaMMoi y4eOHON A CIIUTUIMHBI
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4.3. OueHo4yHble CpeacrBa 1Jisl IPOBEACHUS TEKYIHIECI0 KOHTPOJHA YCIIEBACMOCTH

4.3.1. TecToBbI€ 3a1aHUA
Paznen.l. Opranuyeckasi XuMus.

1. Opranndeckast XMMHS — 3TO XUMUS COCIUHECHHI:
a) yrieponua,

0) a3zorta;

B) KHCJIOPOAA;

r) XJIopa.

2. [IpenenbHbIC YTIIEBOAOPOABI XapPAKTEPUIYIOTCS HATUIHEM:
a) KpaTHBIX ¥ apOMATHYECKOT O TUTIA CBS3EH;

0) OIMHAPHBIX CBS3EH;

B) KpaTHBIX CBSI3€EH;

I') ApOMAaTHYECKOTO THIIA CBSI3H.

3. CnupThl 1 peHoIBI copepikaT (PYHKIUOHATBHYIO TPYIIITY:
a) -OH; 0) -COOH;
B) -C=N; r) >C=0.

4. Ha3zpanue ankaHy AaeTCs 110 BEIMYUHE:

a) caMoM JUIMHHOM 1IETIH YTJIEPOJHBIX aTOMOB;
0) caMOii KOPOTKOM IIEMHU YTIEPOIHBIX aTOMOB;
B) CaMbIX MEJIKUX PaJIUKaJOB;

') OOKOBBIX IICIEH.

5. Mosnekyna 3TuHa (aleTUJIeHa) CONIEPKUT:
a) OJIHY T-CBSI3b;

0) IIBE M-CBSI3H;

B) TOJIKO G-CBSI3H;

T') TPU T-CBSI3H.

6. M3 kakoro ciMpTa MOXKHO NIPU OKHUCIICHUU TTOTYYHUTh allbJACTH 1’
a) METaHOJ;

0) nponaHon-2;

B) NIEHTAHOJI-3;

r) 2-MeTua0yTaHog-2.

7.C aMMua4YHBIM pacTBOPOM OKCHJA cepedpa He B3aUMOJIEH CTBYET:
a) TJII0KO034;

0) MabpTO3a;

B) IPOIaHAIIb;

') YKCyCHas KHCIIOTA.

8. Kakas kapOOHOBasi KHCJIOTAa HE BXOJIMT B COCTaB KUPOB?
a) mMaJbMUTHHOBAS,

0) cTeapuHOBas;

B) YKCyCHas;

T') OJIEHHOBAS.
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8. DraHo1 00pa3yer ajJIKOroJIsTHI C:
a) Na;

0) NaOH;

B) CaO;

r) Cu(OH)s.

9. Kakoe 13 npuBeIeHHBIX COCAMHEHU BCTYIAET B PEAKIIHIO “cepeOpsHOro 3epkana’?
a) YKCyCHast KUCJIOTa;

0) MeTaHaJb;

B) OyraHoin-1;

I') IPOIaHOH.

10. B kakoe moyio)keHHEe apoOMaTHYECKOro KOJbIla BBOAUTCS HUTPOTPYIIA NMPH HUTPOBAHUH
TonyoJa’?

a) OPTO-TI0JIOXKEHUE;

0) MeTa-1oJIOKEHHE;

B) Mapa-1noj0XKeHHE;

') OpPTO- U Mapa-moJI0KEHUS.

11. B pe3ynbraTe kakoi peakiiuy oopa3yercst CoxHbIi 3¢up?
a) ATepupUKaLNH;

0) cnupTOBOr0 OPOXKEHMUS;

B) TUJIPUPOBAHUS;

') OKUCIICHHUS.

12. Kak Ha3bIBaeTcs qJaHHOE coequHeHue no Homenkiarype MIOITAK:
CH;— ﬁ —CH, — CIIH— CH;
CH;

a) 2-MeTWINEeHTaHOH-4;
0) 4-MeTUIITICHTAaHOH-2;
B) 2-METUJIIPONaHOJ-4;
r) 4-MeTHINeHTaHab.

13. IIpu okucaeHUH albaeruia oopazyercs:
a) NEepPBUYHBIN CIIUPT;

0) BTOPUYHBIN CIIUPT;

B) CJIOXKHBIH 3¢up;

') KapOOHOBAs KUCJIOTA.

14. Onpenenute Kakoe U3 yKa3aHHBIX BELIECTB HE Oye€T pearupoBaTh ¢ THAPOKCUIOM
Hatpus’?

a) IpoIaHoBas KUCJIOTA;

0) xJI0paTaH;

B) (heHom,

T') IEHTaHOI-2.
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15. B3aumonelcTBie C KAKUM U3 IPUBEINCHHBIX COCIMHEHUH SBISAETCSA Ka4€CTBEHHOU
peakiuen Ha anbJIerubl?

a) aMMua4HbIi pacTtBOp Ag0;

6) NaOH;

B) Br;

I‘) PC15

16. Ilpu HUTPOBAHMM KAKOTO CIUPTa 00pa3yercsi B3pbIBYATOE BEIIECTBO?
a) mpomaHoin-1;

0) nmponantpuon-1,2,3;

B) mponanauon-1,2;

r) nponanauoi-1,1.

17. Kakoe BemecTBo MOKHO MOJIyYUTh [TPH LETOYHOM THIPOIN3€e TPUIAIbMUTHHA?
a) BOJa;

0) MaJIbMUTHHOBAS KUCIIOTA;

B) MaJIbMUTAT HATPHS;

I') TUAPOKCUJT HATPUSI.

18. B3aumozneicTB1E ¢ KAaKUM U3 IPUBEICHHBIX COCMHEHUH SIBJISETCS KaueCTBEHHOM
peakiueil Ha MHOTOaTOMHbBIE CIIUPTHI?

a) aMMua4HbIi pacTBOp Ag0;

6) NaOH;

B) Br;

r) Cu(OH)s,.

19. 40 % BoaHBII pacTBOp KaKOTO U3 MPUBEICHHBIX BEIIECTB Ha3bIBAIOT (popMammHOM?
a) MeTaHaJIs,

0) sTaHans;

B) TMpOTaHAIs;

I') IPOIIaHOHA.

20. Kakyto ¢popmyny nmeer ¢penon?

a) 0)
—CH,— OH CH,—CH—CH,
QT T
HC\ /CH OH OH OH
O ?_OH
B) CH;— CH,OH r) HC\ /CH

21. Kakoe 13 npuBeASHHBIX BEIIECTB OYeT BCTYNaTh B PEAKIIHUIO MOJTUKOHACHC AN ?
a) 9TaH;

0) oTeH;

B) TAHOJI;

T') ATaHaJb.
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22. Kakas u3 NpuBEIECHHBIX KUCIIOT SBJISIETCSA HEMPEIEIbHON IBYXOCHOBHOM ?
a) MacsHas;

0) ManoHOBaS;

B) METaKpHUJIOBas;

') MaJICMHOBAsI.

23. PacTBOp Kakoro COeAMHEHUs B BOJIE Ha3bIBAIOT KapOOJIOBON KU CIOTOM?
a) TUJIOBOTO CIHPTA;

0) OEH3UIIOBOTO CIUPTA,

B) TJIMLIEPUHA;

r) eHoma.

24. Kakoe coenuHeHne o0pasyeTcs pH THIPUPOBAHKUH IPONaHOHA?
a) mponaHoi-1;

0) mpormanon-2;

B) IPOIaHAIIb;

I') IPONaH.

25. Kakoe coennHeHre 00pa3yeTcsi Ipu OKMCICHUH 3TUIIOBOTO CrupTa?
a) MypaBbUHbIH aJIbJICTH/I;

0) YKCYCHBIH aJIbJICTHI;

B) TPOITMOHOBBIN aJIbJICTH]I;

T') alleToH.

26. Yro Takoe xupbi?

a) COITU MIENIOYHBIX METAJIJIOB BBICIINX KapOOHOBBIX KHCIIOT;

0) mpocTbie 23PUPbl MHOTOATOMHBIX CITUPTOB;

B) BBICOKOMOJIEKYJISIPHBIC COCAMHEHHSI, COCTOSIIIIME U3 OOJIBIIOT0 YHCIa OCTATKOB TIIFOKO3HI,
I') CMECH CJIOXHBIX 3(HPOB TIHUICPHUHA M BHICIIHNX KaPOOHOBBIX KHCIIOT.

30. IepBblif mpeaCTaBUTENb TOMOJIOIHYECKOT0 PsAia MPEAEIbHBIX YTIEBOAOPOAOB — 3TO:
a) MpomaH;

0) meTaH;

B) OTCH,;

T') OTHH.

31. BsaumonelcTBre ¢ KAKUM W3 IPUBEICHHBIX COCIUHEHUN ABJISIETCSI KA4ECTBEHHON
peakuueil Ha (eHoIIbl?

a) aMMuayHbIi pactBOp Ag0;

0) NaOH;

B) FeCls;

r) Cu(OH)s.

32. Kakyro ¢opMyity UMEeT STUIOBBINA CIUPT?
a) CH3OH;

0) CH3CH,OH;

B) CH;COOH;

r) (NH,),CO.
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33. Jlnst oTeHa He XapaKTepeHbl PeaKIiu
a) MPUCOETMHCHUS

0) OKuCIIeHUS

B) 3aMEIICHUS

T') NOJUMEpPU3ALIHT

34. B peakuuto “cepeOpsHOro 3epkana’” BCTyMaeT
a) YKCyCHasl KHCJIOTa

0) MeTaHasb

B) OyTaHon-1

I') IpONaHOH

35. MoHocaxapuasl — 3T0

a) MHOTOaTOMHBIE aJIbJICTHI0- WA KETOCIHPTHI

0) cioKHBIE 3PUPHI TIUIIEPHUHA U BBICIINX KapOOHOBBIX KHCIIOT

B) COJIM IIEJIOYHBIX METAJIJIOB BBICIIMX KapOOHOBBIX KHCIOT

r) npuponasie BMC, cocTosime U3 0OCTaTKOB 0.-AMUHOKHUCIIOT, CBSI3aHHBIX MENTHIHOW CBS3BIO

36. Ilpu okucieHuu anpaeruaa oopazyercs
a) NepBUYHBIA CIUPT

0) BTOpUYHBII criupT

B) CJIOXHBIHN 3hup

') KapOOHOBas KMCJIOTa

37. B cocTaB )KMPOB HE BXOAUT
a) NaJbMHUTHHOBAs KUCIOTa

0) cTeapuHOBasI KUCIIOTA

B) YKCyCHasi KUCJIOTa

T') OJICMHOBAs KUCIIOTa

38. B peakuuio 3TepupUKauy BCTyIaeT
a) mponaHaJb

0) 6eH30I

B) ATaHOJI

r) OyTaHOH

39. IIponan He B3aUMOJIEHCTBYET C
a) CI; (cBer)

6) HNO;

B) Bl'z

r) CH;COOH

40. benku — 31O

a) MHOT'O2TOMHBIE aJIbJIETU0- WU KETOCITUPTHI

0) croxHbIe 2GUPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KHCIIOT

B) COJIM MIEJIOYHBIX METAJIOB BBICIIIMX KApOOHOBBIX KHCIIOT

r) npupoausie BMC, cocTosiiue u3 0CTaTKOB 0.-AMHUHOKHUCIIOT, CBSI3aHHBIX MENTUIHON CBSA3BIO

41. Ilo npaBmry MapKkoBHHKOBA B3aUMOJEHUCTBYET
a) OyreH-2

0) aTeH

B) OyTHH-2
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r) OyTen-1

42. Ilpu rumponuse kpaxmaia oopasyercs
a) o-TJII0K03a

0) B-raroko3a

B) O-TaJlaKTO3a

r) B-ppykTo3a

43. I'nuuepuH umeer hopmyity
a) C6H5-CH2-OH

6) CH3;-CH,-OH

B) CH»(OH)-CH(OH)-CH,(OH)
F) C6H5-OH

44, Mo4deBrUHA UMEET CTPYKTYPHYIO (iOOpMy.]'Iy
a) NH2_CO_NH2

6) CH;—CO—NH,

B) CH;—CO—0O—CO—CHj3;

F) CH3—CO—O—C2H5

45. AnkeH, coepKallifii B CTPYKTYpe IEMOUKY U3 TPEX aTOMOB yIJjiepoja — 3T0:
a) IpoIeH

0) MmeHTeH

B) IEHTHH

r) OyreH

46. B coctaB TBEpAOTrO KHpa BXOJIUT
a) OEH30IHAsI KM CIIOTa

0) yKCycHas Kuciaora

B) CT€apUHOBAsI KUCIIOTA

') MOJIOYHAs KUCII0Ta

47. B cocTaB )XHAKOTO KHpPa BXOJAUT
a) MypaBbHHasl KMCJIOTA

0) oJIeMHOBas KUCIIOTa

B) IIaBeJIeBas KUCIOTa

I') NaJbMUTHHOBAS KUCIIOTA

48. Cosn kKapOOHOBBIX KHCIIOT 00pa3yroTcs pU AEHCTBUM
a) Clz

0) NaOH

B) HCN

r) HBr

49. B cocraB 6€1KOB BXOIUT
a) OeH30lHAas KUCII0Ta

0) maBeseBas KMCIIOTa

B) CT€ApUHOBAs KUCIIOTA

I') aMUHOYKCYCHasi KM CJIOTa

50. K mpocTteim caxapaM (MOHOCaxapHaam) OTHOCHTCS
a) III0K03a
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0) caxaposa
B) Kpaxmal
') MaJIbTO3a.

Pa3znen.2. O0mas 1 Heoprauuyeckasi XMMHsl.

1. ®opmyna okcuaa Kaaus:

a) HNOs; B) K,0;

0) CaO; r) KOH.

2. [IpuBenuTe Ha3BaHUE BEUIECTBA, XUMHUECKas (popmyina kotoporo, AlCls:
a) KapOOHAT HATpHS; B) XJIOpHJI ATIOMUHUS,

0) cynbdaT KaJabIHs; ') OKCUJT aTFOMUHUSL.

3. Illemoubo SBISETCA:

a) K,O; B) CaSOy;

6) HNOs; r) NaOH.

4. Cepnas kucnora umeet Gopmyiy:

a) HNOs; B) H2SOy;

6) HzSO3; F) HCI.

5. OCHOBHBIM OKCHIIOM SIBJISIETCS

a) COy; B) Na,O;

6) SO3; F) ons.

6. K mpocTsiM BemecTBaM OTHOCHTCS:

a) COy; B) HCI,

0) Oy; r) KNO3.

7. CIOXHBIM BEIECTBOM SIBJISIETCS:

a) No; B) Al;

6) Oz; r) KNO:.

8. Hazosure mannoe coemunenue SO5?
a) OKCHJI CEpHI; B) cepa;
0) cepHas KUCI0Ta; I') TUAPOKCU]T HATPUSI.

9. Kucnora, koropas sBIS€TCS HECTOMKOW M JIETKO pa3jiaraercs C BBIACICHHEM YIVIEKHCIOrO
rasa — 9To:

a) HCI; B) H,COs;

6) HzSO4; F) HNO3.

10. Okcuny Kajabplys COOTBETCTBYET opmyia:

a) K,0; B) K»Os3;

0) Ca,0; r) CaO.

11. IIpu auccounauy OKCHIa aTlOMUHHUS 00pa3yloTCsl HOHBI:
a) A’ u 30H; B) H u A’

0) 2AP 1 307, ') OKCHJIBI HE U CCOITUUPYIOT.

12. Ilpu B3aumogpeiictBuu okcuna cepol( VI) ¢ Bonoit oOpasyercs:
a) HCI; B) NaOH;
6) HQSO4; F) Nast4.
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13. YruekuciomMy razy cooTBEeTCTBYET GopMy.ia:
a) HCI,; B) NaOH;
6) K3POy; F) CO,.

14. Ilpu B3auMOAEMCTBUM OKCHJIa KaIUsl C YIJIEKHCIbIM ra3oM (okcuaom yriepona(lV)) obpasy-
ercs:

a) KCl; B) K2SO4;

6) K2C03; F) K3PO4.

15. Ilpu TepMudeckoM pa3iaoKeHUH FHAPOKCHIa MarHus 00pa3yroTcs:

a) K,O u COy; 6) MgO u H,0; B) CaO u SOs; r) MgO u CO,.
16. ITpu B3auMOIEICTBUM OKCHJIA KAJIBIS U XJIOPOBOIOPOTHOM (COJISTHOM ) KUCIIOTHI 00Pa3yrOTCS
a) CaCO3l; B) KQSO4 u HZT;

6) KCIO4 u HyO; r) CaCl, u H,O.

17. K CUIIbHBIM 3JIEKTPOIUTAM OTHOCHUTCS:

a) HCIL; B) CH3;COOH;

6) H,COs3; F) H,Si10s.

18. [Ipu nucconumanuu CepHON KHCIOTHI 00Pa3yrOTCS:

a)H u SO,”; B) Na"u OH ;

6) 2H u SO~ ; r)H u NO;~

19. Iuccounanus — 3To npouecc:

a) B3aUMOJICHCTBHSI KUCIOTHI C OCHOBaHUEM;
0) pacnaja BelecTBa Ha HOHBI;

B) YCKOPEHHSI XUMHUECKON PEeaKIlvH;

') 00pa30BaHUs KOMIUJIEKCHOT'O HOHA.

20. Okcuabl — 3TO:

a) MPOCTHIC BEIISCTBA HEMETAJLIbI,

0) CIIOHBIE BEIIECTBA, COCTOSIIINE U3 2-X 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPO/I;

B) CJIOXKHBIC BCUICCTBA, COCTOAIIMUEC U3 KATUOHOB BOJOPOAAd U aHMOHOB KHCIIOTHBIX OCTATKOB,
F) HpOCTBIG BCIIECTBA MCTAJIJIBI.

21. Kucnora HNOs; Ha3sIBaeTcs:
a) CoJsTHAas; B) a30THCTAas;
0) azoTHas; I') cepHas.

22. Conu cepHOM KUCIOTHI HAa3bIBAIOTCS:
a) XJIOPUJBL; 0) cynbdusl; B) Cyib(aThl; I) CyJb(UTHI.

23. AMmdOTEepHBIM OKCHJIOM SIBJISICTCS

a) COy; B) Na,O;

0) H,0; r) ZnO.

24. K mienoyaM OTHOCUTCS:

a) Al(OH)s; B) Zn(OH)y;

6) Mg(OH)y; r) NaOH.

25. Ilpu B3aUMOJICHCTBUY OKCHJIA HATPHSI C BOJIOW 00Opa3yeTcs:
a) HCI; B) NaOH;

6) HzSO4; I‘) Na(OH)z.
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26. IIpu muccormaiy Xaopyuaa HaTpusi 00pa3yroTCs:

a)Na'u OH; B) K u Cl';
6)Na ' uCl; r) 2Na' u SO4* .
27. Ilpu B3auMO €l CTBUM CEPHOM KUCIOTHI C OKCUIIOM HATPUS 00pa3yrOTCs:
a) NaxSO4 u H>0; B) NaCl u H,O;
0) Na,CO; u H,0; r) Na[AI(OH)4].
28. K KHCIIBIM COJISIM OTHOCHT:

a) Na,SOy; B) MgOHCI;

0) KHCOs; r) Na[Al(OH)4].
29. K OCHOBHBIM COJISIM OTHOCSIT:

a) Na,SOy; B) MgOHCI;

0) KHCOs; r) Na[Al(OH)4].
30. ®opmyiia rUAPOKCHIA KaJIbLUS:

a) K,0; B) KOH;

0) Cay0; r) Ca(OH)s.

31. HepacTtBOpuMOi1 B BOJIE KUCIOTOH SIBJIAETCA:

a) HCI; B) H,Si05;

6) HzSO4; F) HNO3.

32. K menoyam He OTHOCHUTCS:

a) NaOH; B) Ba(OH)y;

0) Mg(OH)y; r) KOH.

33. KaTroHbl MarHus 4 cynib(aT-aHUuOHbI 00pa3yloTCs MPU AU CCOLUALUU:
a) MnSOy; B) Cu(NO3)s;

0) MgCly; r) MgSO,.

34. B peakuuio HEUTpaau3aluy BCTYAOT:

a) OKCHJI ¥ BOJIa;
0) OKCUJ M KUCIIOTA,

35. I'maponu3y He noJaBepraercs:

B) COJIb W IIEJIOYb;
') KUCJIOTa U TIEJI0Yb.

a) Cu(NOs3)y; B) K5SOy;

6) Na3P04; F) CH3COONH4.
36. Ilpu nuccorpayy ruipoKcruaa Kajivs o0pasyroTcs:
a)H'uOH; B) K" u OH ;

6) Ca’" u OH; r)H u SO4*.

37. MonsipHasi KOHIIEHTpAIHs PACTBOPOB PaCCUUTHIBAETCA 10 (hopMyJIe:

Omeemol.:
m(e6 —6a)
m(eé —ea) .

B) T (6 —6a) = Vp—pa)

3&. KuCIOTHBIM OKCHUIOM SABJISIETCSA:

a) COy;  0) CaO; B) Na,O;

-100% :

m(6 — 8a)

0) C,, = ;
M6 —s6a)-V(p— pa)
r) pH=—IgCy"
I‘) A1203.
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39. Conu a30THOH KHUCJIOTHI HA3BIBAIOTCA:
a) XJIOPUJBL; B) CyJlbQaThl;
0) HUTpATHI; ') KapOOHATHI.

40. Cou COJITHON KUCIOTHI Ha3bIBAIOTCH
a) HUTPATHI; B) CyJlbdaThl;

0) XJIOpHIBI; r) Gocdartsr.

41. K cpeaHum coJisiM OTHOCSHT:

a) Na,SOy; B) MgOHCI;

6) KHCOs; r) Na[AI(OH)4].
42. Comu docdaTsl 00pas3yer:

a) H3POy; B) HCI,

6) HNO3; F) HzSO4.

43, [llenoun — 3T0O:

a) — 3TO HEPaCTBOPUMBIC OCHOBAHMUSI;

0) — 9TO pacTBOPUMBIE OCHOBAHUS;

B) — 3TO MPOAYKThI B3aUMOJICHCTBUS MPOCTHIX BEIIECTB C KHCIOPOAOM;
T') — 9TO MPOCTHIE BEIECTBA.

44. I1pu B3aUMOAEWCTBUU COJITHOM KHCIIOTHI C TUAPOKCUAOM Oapus 00pa3yroTcs:

a) BaSO4 u Hzo; B) Ba(N03)2 u H20;
6) BaCb n H20; F) BaCb u HzT.
45. Kucnora, kotopast 00pa3yeT coJIi HUTPAThl —3TO:

a) HCI; B) H,Si0s;

6) HNO;3; F) H>SO,.

46. Pa3baBiieHHas cepHasi KUCIOTa B3aUMOJIEHCTBYET C:

a) Mg; B) Ag;

0) Cu; r) Au.

47. CepoBomopoaHasi KHCIIOTa 00pa3yeT CoNu:

a) cynbdaTsl; B) Cylb(pUbI,
0) Cynb(QUTHI; I') XJIOPUJBL.

47. MaccoBasi 1011 paCTBOPEHHOT'O BEIIECTBA PACCUUTHIBACTCS 1O (HopMyIie:

2) (6 —6a) = LEZD 100% -
m(p — pa)
6)C,, = m(e —e6a) ;
M (e —e6a)-V(p— pa)
B)T(g_ga)zm;
V(p— pa)
r) pH=—IgCy"
48. CUIIbHBIM OKHUCIIUTENEM SBJISIETC:
a) Hy0; B) Hy;
6) KzCI‘zO7; I‘) Mg.
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49. I'uaponn3 — 3TO MpoIiecc:

a) B3aUMOJICH CTBHS KM CJIOTHI C OCHOBAHHEM
0) pacniaza BeiecTBa Ha HOHBI;

B) YCKOPEHHUSI XUMUYECKON PEaKIInH;

') B3aUMOJICHCTBUSI BEILIECTB C BOJOM.

50.pH=78B........... cpene.

a) KUCJIOH;

0) HelTpaIbHOI;

B) IICJIOYHOM;

T') OKHCIIUTEIbHO-BOCCTaH OBUTEIbHOM.

51. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN — ITO PEAKIINU:
a) MpoTeKaromue 0e3 U3MEHEHUS CTENEeHU OKUCIICHUS;

0) mpoTeKaIoUINe C U3MEHEHUEM CTEIIEeHH OKUCIICHHUS;

B) IpoTeKaromue 0e3 usMmeHenus pH;

T') IPOTEKAOLINE MEXy KHCIOTOH M OCHOBAHUEM.

S2.pH=12B............ cpexne.

a) KUCJION;

0) HelTpaIbHOM;

B) IIEJIOYHOM;

I') OKHCIIUTEIbHO-BOCCTaHOBUTENBHOM.

53. I'maponu3 o kKaTuoHy (kucinas cpena, pH<7) nporekaer B pacTBOpE COJIH:

a) MgCly; B) KCl;

6) NaNOs; F) Na,SOs.
S4.pH=18B.......... cpene.

a) KUCJIOH;

0) HeHTpaIbHOI;
B) HIEJIOYHOM;
T') OKHCIIUTEIbHO-BOCCTaH OBUTEIbHOM.

55. B HelTpanbHOU cpeae BOJOPOAHBIN MOKA3aTENb PABEH:

a) 0; B) 7;

0) 1; r) 10.

56. [1pu nucconualu HUTpaTa Maruus 00Pa3yrTCs:

a) Mg®" u SO, B) Mg”" 1 2NO;3 ;
6) Mg” u 20H ; r) Mg® u 2NO; .

57. B peakuun: Cu + 4HNOj3 (konir) — Cu(NO3), + 2NO,1T + 2H,0 BoccTaHOBUTEND OTHAAET .....
AJICKTPOHOB.

a) 1¢g; B) 3§,

0) 2¢; r) 4¢.

58. K KOMIUIEKCHBIM COEIMHEHUAM OTHOCUTCS:

a) HyO; B) NaOH;

0) H,SO4 r) Ky[Zn(OH)4].
59. CUJIbHBIM BOCCTAHOBUTEJIEM SBJISIETCS:

a) Mg; B) H,0;

6) HzSO4; I‘) HNO3.
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60. ITpu B3auMOAEHCTBUU COJITHOM KUCIOTHI C IMHKOM 00pa3yroTCs:
a) ZnCl, u Hy1; B) ZnCl, u H,0;
6) ZHSO4 158 HQO; F) ZHSO4 n HQT

4.3.2. Borpocs! 1Ist KOHTPOJIBLHBIX padoT
Paznen.l. Opranunueckass XuMus.

Teopusa cTpoeHHUSI OPraHUYSCKUX COSIUHCHUN

Bapuanr 1

1. IIpenMeT opraHUYECKON XMMHH, €€ 3HaUYCHNE B HAPOJTHOM X035 CTBE U CBSI3b C OMOIIO-
TUYEeCKUMU TucHHUIUTMHAMU. [IpuBenuTe mpuMepsl HanOoliee BaXXHBIX B OMOIOTHYECKOM OTH O-
ICHUH OPraHUYEeCKUX COSAMHEHUHN (KUCIIOT, )KUPOB, YTIIEBOJIOB).

2. U3noxuTe NpUHLIMIBI KJIACCH PUKALUA OPraHUYECKUX COEIMHEHHM, MPUBEAUTE COOT-
BETCTBYIOLLME TTPUMEPBI.

3. Yto Ha3bIBaeTcs romosiornueckum psgom? IlpuBeaure npumepsl FOMOJIOTHYECKUX Psi-
JIOB IIPENleTIbHBIX YIJIEBOJOPOJOB, NPEAEIIbHBIX OJJHOATOMHBIX CHMPTOB, HENPEIEIbHbIX aJIbJe-
TUJIOB.

4. Yto Ha3bpIBaeTCs 0 - U  -CBA3bI0? ONpeaenuTe KOJIMYECTBO U XapaKTep CBA3EH B 3TAHE,
3TEHE, ITUHE.

5. Onumure NpOCTPAaHCTBEHHOE CTPOECHHUE MOJIEKYJl OPraHMYeCKUX COEIMHEHHMH (cTe-
peoxumuueckas Teopusi). 1300pa3ute mpocTpaHCTBEHHOE CTPOSHHE MOJIEKYJI METaHa U dTaHa.

Bapuant 2

1. M3n0%kHUTE OCHOBHBIE MOJIOKEHUS TEOPUU XMMUUYECKOro cTpoeHusi. Hamummre cokpa-
IICHHBIE CTPYKTYPHBIE (DOPMYJIBI BCEX M30MEPOB T'€KCaHa M HA30BHUTE UX IO MEXKIYHAPOIHOM
HomeHnkiatype MIOITAK

2. Ilepeuncnure U3BECTHBIE BaM KJIACChl OPraHMUYECKHUX BEIIECTB, MPUBEIUTE MPUMEPHIL.
Brizenute QyHKIMOHATBHBIE TPYIIIBL

3. Kakue u3 npuBeIeHHbIX HUKE COSAMHEHUH ABISIIOTCS TOMOJIOraMu, Kakue - u3oMepa-
mu? HazoBute nx.

a) HC=C—CH,—CH; 6) H;C—C=CH-CHj;
L,
B) H,C=C—CH,—CHj; r) H;C—CH,—CH;
CH:
1) H;C—C=C-CH; e) H;C—CH,—CH,—CH;

4. HazoBuTe TUIIBI OPraHUYECKUX PEAKIUM U IPUBEAUTE IIPUMEPBI.
5. Urto takoe paaukanbl? [IpencraBbre CTpyKTYpHBIE (OPMYJIBI U AaiiTe HA3BaHUSI paju-
KaJIoB, 00pa3oBaHHbIX U3 yrieBonopoaos CoHg, CsHg, CesHe (O6en30u1).
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[IpenenbHble YIIIEBOIOPOALl. DTHIECHOBBIE U JUEHOBBIE YIJIEBOIOPOALI. AIIETHIEHOBLIE YIJIEB O-
opoabl. ApOMaTHYECKHE YIIIEBOAOPOALL. IIpHpOSHBIE HCTOYHUKH YIJTIEBOIOPOIOB

Bapnanr 1
1. IIpuBeauTe KiIaccuUKAIMIO YIIIeBO0pOnoB. HazoBUTE MprUBEAEHHbBIE HIKE COSAMHEHUS
o HomeHkatype MIOITAK u ykaxuTe, K KaKOMy TOMOJIOTUYECKOMY PSITy OHU OTHOCSITCSL:

a) CH;~CH— CH-CH,~CH; 6) CH2="T1—CH2—C|1H—CH3
CH; CH» CH; CH;
CH; 8 CH;—CH-C=C-CH,—CH;
CH;

2. U3omepust ankeHoB. BeiBenute nsomepsl oduieit popmyisl CsHip 1 Ha30BUTE HX.

3. [IpuBenuTe ypaBHEHUs peaklui, ¢ TOMOIIBbIO KOTOPBIX MOXKHO OCYIIECTBHUTbH CIENY-
IOLLME NPEBPAILEHHS, OTPAXKAIOLIME TEXHUUECKOE TPUMEHEHUE alleTUIICHA:
—— CH;—COOH
——— CH;—CH,OH

CH=CH —
——— CH,=CHCI

L—— CH,=CH,

4. JIns xakux yriIeBOAOPOAOB XapaKTEPHbI peakuuu nosmmepusanuu? Ilpusenure npu-
Mepsbl peakuuil. Kakoe npaktuyeckoe 3Hau€HUE UMEOT NPOLYKThI 3TUX PEAKLUi?

5. Kakue BBl M30MEpUHN XapaKTEePHBI AJIsl apOMATHYECKUX yrieBoaoponos? Hanummre
(hopMyJIBI BCEX M30MEPOB TUMETUIOCH30JIa U TpUMETHIIOeH301a. Ha30BuTe MX 10 HAy4YHOU HO-
MEHKJIaType.

BapuanT 2

1.3anummre ypaBHEHHUs] XMMUYECKUX PEAKIIMI, XapaKTEPHBIX /JIs aJIKaHOB Ha IPUMeEpe
npornaxa. Ykaxure tun peakuuid. Kakoe npaktuueckoe 3HaYeHHE UMEIOT aJIKaHbI?

2. Kakue TuIbl peakuuii xapakTepHsl 17 ajkeHoB? [IpuBenuTe cCOOTBETCTBYOMKE IPU-
Mepsl. B ueM 3akmnrogaercs mpaBuio MapkoBHHKOBA?

3. Buasl nzomepun ankanoB. BeiBequre nzomeps oouieii hopmyssl CsHis 1 Ha30BHUTE HX.

4. OnuimunTe XMMUYECKUE CBOMCTBA aJIKMHOB M IPUBEIUTE COOTBETCTBYIOIME PEAKIINU
Ha npuMepe nponuHa. HazoBure npoaykTsl peakuuil. Kakas peakuus HaspiBaercs peakuuen Ky-
yeposa?

5. Kakue TMnbl XMMMYECKUX PEAKLUN XapaKTEPHBI ISl apOMaTUYECKUX YIIIEBOLOPOLOB?
Kakue npoaykTel o0pa3yroTcst mpu B3auMOACHCTBUU O€H30ja ¢ OpOMOM, C XJIOPOM Ha CBeTY,
MeTHI0€H3071a (TOJTyoJ1a) C a30THON KHUCJIOTOM?

I'uapoKkcHIbHLIE COSTUHEHUS

Bapnanr 1

1. Onummre kaaccupuranuio cnupros. [IpuBeanTe npumepsl.

2. OnuumMTe XMMHYECKUE CBOMCTBA OJJHOATOMHBIX CIUPTOB. OTBET MPOUILIIOCTPUPYITE
YPaBHEHMSIMU PEAKLUI HA IpUMeEpe NponaHoia-1.

3. IlpuBeanTe ypaBHEHUS peaKUUid, XapaKTEPU3YIOMNX XUMUYECKUE CBOKMCTBA ATaH]IN O-
na-1,2. YkaxuTe, Kak MEHSAETCd XUMUYECKUN XapakTep CHOUPTOB MO MEpe YBEJIUYEHHS uuciia
TUAPOKCUIIBHBIX TPYIIII.

4. CoctaBbTe (HhOpMYJBI BCEX H30MEPOB (PEHOIOB M apOMATHYECKHX CITUPTOB OOMIeit
dbopmynsr C7HgO, maiiTe UM COOTBETCTBYIOIIME Ha3BAHMS.

5. Onummre cBoiicTBa M mpuMeHeHue Qenona. [lpuBenure A1 HEro ypaBHEHHUS peak-
uuit: a) 6pomupoBanus; 0) HUTpoBaHUs. Ha3oBUTE MoMyuyeHHBIE COSTUHEHHUSI.

45



Bapuant 2
1.BeiBenuTe 1 Ha30BUTE M30Mephl cnupToB oomen hopmynsl C4HoOH. Yikaxkure, kakue
W3 HHUX SBISIIOTCS TIEPBUYHBIMU, BTOPUYHBIMU U TPETUYHBIMHU.
2. OnummTe XMMUYECKHME CBOMCTBA TPEXAaTOMHOIO CIIUPTA TIMIIEpUHA (IPUBEIUTE YPaB-
HEHHS COOTBETCTBYIOIIMX PEAKIIHii), €ro OMOIOrHUeCcKyIO POjib U TPUMEHEHHE.
3.Kakast peakuusi Ha3pIBaeTCs peakiueii srepupukaruu’? IIpuBenuTe nmpuMepsl.
4.B 4yeM pa3HUIIa XUMUYECKUX CBOWCTB (P)EHOJIOB U apoMaTudeckux cnupTos? [Ipommiio-
CTPUPYWUTE OTBET YPaBHEHUSAMH PEAKIU.
S.Hanmmmmte ypaBHEHHsI peakIiii 1 HA30BUTE 00pa3yIOIMUECs COSTUHEHUS:
a) okcubenzou (¢penon) + NaOH —
6) nmpomanoi-2 + CH;COOH —
B) sHTaHAKON (3TUieHrmKoIb) + Cu(OH), —
r) nponantpuoi (rmuueput) + HNO3 —

AJbJEru/1bl U KETOHBI
Bapuant 1

1. Knaccuduxauus anpaeruioB 1 ketoHos. IIpuBennre npumepsl. 3anumure GOpMyJIbl:
a) 2-metunOyranans; 0) 2,4-1uMeTUIIeHTaHOHA-3.

2. OnummTe XMMUYECKHUE CBOWCTBA aibJACTHIIOB (MMPUBEIUTE YPAaBHEHUS PEAKIUi) HA
npuMepe dtaHans. I e npumensercs popmaiun?

3. Hamummte ypaBHeHus peakiuii MetaHans (popManpiaeruia) ¢ BOAOPOAOM, XJIOPUIOM
¢docdopa (V) u nraHoBogopoaHOM KucinoToi. Uto Takoe GpopmanuH? I'ne oH npumeHsercs?

4. YKaxuTe pa3inyus B CTPOCHUU U XMMHMUYECKUX CBOMCTBAX alibJeru0B U KETOHOB.
[IponirocTpupyiTe COOTBETCTBYIOLIMMH YPABHEHUAMU PEAKLIUN.

5. IlpuBeauTe mpuMepbl apoOMaTUUECKUX ajlbJEruI0B U KeToHOB. HanmummTe ypaBHeHuUs
peaKIy OKUCIeHHsI OEH30MHOT 0 abIeruaa B OEH30MHYIO KUCTIOTY .

Bapuant 2
1. Homenknatypa 1 u3omepus ajabJeryaoB U KeToHOB. Hanummure ¢popmMyIibl H30MEpHBIX
anbAeruioB U keroHoB cocraBa C4HgO, HazoBute ux no Homenknatype MIOITAK.
2.0nummTe XMMHUYEeCKHe CBOWCTBA KETOHOB (ITPUBEANTE YPAaBHEHUS peaKkuii) Ha IpUM e-
pe npomnaHoHa. [’ e npuMeHsiercs aleToH?
3.Hanummre ypaBHEeHUs peakuuii porneHais (aKpoJieuHa):
a) c 6poMom,
0) ¢ BOTOpOIOM,
B) C OKCHJIOM cepedpa.
4 HanummTe ypaBHEHUS pEaKIUil OKHCIEHUS MpOMaHais U 2-MeTuiIOyTaHalsd aMMuay-
HBIM pacTBOpoM okcuza cepedpa. K kakomy Kiiaccy CO€IMHEHUNH OTHOCSTCS IPOAYKTHI OKUCT e-
Hus1? Kak Ha3bIBaKOT 3Ty pEaKUI0?
10. KauecTBeHHas peakuus U anbAeruaoB. [Ipusennure npumepst.

KapOoHoBbI€ KUCIOTLL M UX IPOU3BOIHBIE

Bapuanr 1

1. Knaccuduxanust kapOoHOBbIX KucaoT. [IpuBeante coorBeTcTByroIre npumepsl. Jlaii-
TE UM TPUBHAJIbHBIE U HAyYHbIE HA3BAHMSL.

2. Kakue coenuHenus Ha3plBaroTCs kupamu? Hanummre ypaBHEHUS peaKkLUK TIUIEpHHA
C TpeMsI MOJIEKYJIaMU CTEAPUHOBON KHUCIIOTHI.

3. IlpuBenute GopMynibl ClAeIyIOIMMX KUCIOT: YKCYCHasl, aKkpuJioBasi, MMaJbMUTHHOBAS,
MasienHoBasi, MojouHasi. HazoBute nx no Homenknatype MIOITAK. Hanummre ypaBHenus pe-
aKIIMii, XapaKTEepU3yI X XUMUYECKNE CBOMCTBA AKPUIIOBOM KHUCIIOTHI.

4. B yeMm 3aKJ1I04aeTcs IpoLece TMporeHn3auy sxupa? Hanunmre ypaBHEHHE peakiyH.

5. IlpuBenute mpuMeEpsl apOMAaTUUECKUX KUCIIOT U YPABHEHUS PEAKLUN, XapaKTepU3yIo-
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[IAX CBOWCTBA OEH30MHON KUCIIOTHL.
Bapuanr 2

1. OnummTe XMMUYECKUE CBOMCTBA OJHOOCHOBHBIX KHMCJIOT. Hanmummre ypaBHEeHUs pe-
aKIUH MEXKIY:

a) OyranoBol (MacnsHO#) kucnoroit u NaOH;
0) MeHTaHOBOM (BaJIGpUAaHOBOM ) KUCIOTOW U MPOMaHOIOM-2.

2. C moMOIIIbIO KaKOW peaklni MOKHO MOTY4UTh MbUIO U3 xkupa? Hanumre ypaBHeHue 310
peakiuu.

3. B uem omimuue TBepABIX KUpoB OT Macen? Hanummre GopMyiibl TpUNaabMUTHHA U TPHO-
JIenHa.

4. IlpuBenute GopmMyIibl CIEAYIOMUX KUCIIOT: IaBeJieBasi, BaJlepHaHOBAasl, CAIMLIUIIOBAS,
sHTapHasd, nuMoHHas. HazoBute ux no HomeHnknatype MIOITAK. Onummre Xumudeckue cBOM-
CTBa MIABEJIEBOIM KUCIIOTEL.

5. Mbuia, uX cTpoeHue U puMeHeHue. Hanmmmre ypaBHeHHe peakiuy OMBUICHHS XKUpa I11e-
JIOYBIO HAa IPUMEPE TPUCTEAPUHA.

YT1IIeBOIbI

Bapuanr 1

1. Knaccudukanust yrieBoJoB U pacmnpocTpaHeHue B npupoze. IIpuBenute mpumepsl
aJbJIOIIEHTO3, KETOT€KCO3.

2. OnumuTe XMMUYECKHEe CBOMCTBA MOHOCAXapHI0B, 00YCIOBICHHbIE HATHYUEM CIHP-
TOBBIX TPYIII.

3. YUem oTiM4aroTcs BOCCTAHABIMBAIOIIME JUcCaxapubl OT HEBOCCTAHABIMBAIOIINX?
[Ipusenure npumepsl. HanummTe ypaBHEeHUs peakluu “‘cepeOpsHOro 3epkana’ s JTaKTO3bI.

4. Kak obpasyrorces nukinndeckue popmsl MoHOcaxapuaoB. [IpencTaBpTe cxemMy peakiium.
Hanwumuire hopmyiy a-D-TTFOKOIAPaHO3BbI.

5.Kpaxmamn, ero crpoenue u cBoiicTBa. HamummmTre cTpykTypHYIO (DOpPMYITy MalbTO3BI.

Bapnanr 2

1. Hanumure ¢popmyny pu6o3bl, OTMETbTE aCHMMETPUYECKHE aTOMBI Yriepoja, IMpHBe-
JUTE IS Hee ONTHYecKue u3oMepsl (D- u L-popmbl).

2. Onummre XUMHUYECKHE CBOWCTBA MOHOCAXapuIOB, OOYCIOBJIEHHBIE KapOOHMIBHOM
rpynmnoii. Hanummre ypaBHeHHs peakiuu “‘cepeOpsHOro 3epkaia” ¢ TII0K030M.

3. Onpenenenue u kiaccudukaiys qucaxapuaoB. Hanummre ypaBHeHHE peakiiuu oopa-
30BaHUs MAJIbTO3bI, UCOJIB3YSl CTPYKTYpHBIE (POPMYJIIBI COOTBETCTBYIOLMX MOHOCAXapH/IOB.

4. Kakoe u3 coeAMHEHMH JaKTO3a UJIM caxapo3a JaeT PeakKIHio “cepedpsHoro 3epkana’?

5. Kneruatka, ee cTpoeHue, cBoiicTBa M npuMmeHeHue. HanummTe ypaBHEHHME peakLMU
TUAPOJIN3a 1eJI00M03bl, UCIIOJb3Ys CTPYKTYPHbIE ()OPMYJIBI.

AMUHBI, AaMUHOKHU CJIOTEI, OEIIKH

Bapuant 1
1. AMuHBI, UX OnpeneneHue, Kiaccuuranus, HOMEHKIATypa.
2. CrocoObl MOJy4eHuss M HapOJHOXO3SMCTBEHHOE 3HaueHHe MOoueBMHbL. Hamummte
ypaBHEHHUE peakui 00pa3oBaHus OMypeTa.
3. IlpuBenute CTpPYKTypHbIe (OPMYJbl HE3aMEHUMBIX W 3aMEHHMBIX AMUHOKHUCIOT.
Hanummre ypaBHeHHE peakiuy 00pa3oBaHUsl JUIENTHAA U3 JIM3MHA U TpUNTO(daHa.
4. Knaccuduxkanus 6enko. [Ipuenure ¢hpopMyIibl He3aMEHUMBIX aMUHOKHUCIIOT
5. Ctpoenue u Ouonornyeckas poib OenkoB. HanummTe ypaBHEHHE peaki[uy THAPOIH3a
aurenTuaa (peHunaJaHuIrIMIuHA.
Bapuant 2
1. OOBsicHuTE, IOYEMY aMUHOKHCIIOTHI TIPOSIBISIIOT am(oTepHbie cBoiicTBa? OTBET mpo-
WTIOCTPUPYHTE ypaBHEHUSIMU PeaKIHil Ha mpUMepe aJlaHuHA.
2. Kakue coenuHeHust Ha3pIBatOTCs aMugaMu? ONUIINTE UX XUMUYECKUE CBOWCTBA.
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3. Knaccudukanuss aMUHOKHUCIIOT.

4. lMomunenTuapl, ©X Ouonornyeckas poib. Hamummre ypaBHeHHS peakiuii oOpa3oBa-
HUS AUIENTHIA U3 ajJaHuHA U Tpuntodana. [loquepkHuTe NENTHIHYIO CBS3b.

5. IlepBuuHas, BTOpUYHAas, TPETUUHAsI CTPYKTypa OesikoB. Hanmummre ypaBHEeHHE peak-
MU 00pa30BaHMS LUCTHHA U3 ABYX MOJIEKYJ UCTEHHA.

Pa3znen.2. O0mas u HeopraHmyeckasi XuMusl.

Ilepunonnueckuii 3axkoH u [lepnonnyeckasa cucrema xumuueckux djeMmenToB JI.1. Menneneesa

Bapuanr 1

1. CocTtaBbTe AJIEKTPOHHBIE OPMYIIBI DJIEMEHTOB, TOPSAIKOBBIC HOMEpPAa KOTOPHIX 14 u
36. I'padmyeckn pacrpenenuTe dIEKTPOHBI MO0 OpOuTaisiM (KBaHTOBBIM stuelikam). Omnpenenure
BO3MOXXHBIE CTETICHH OKHCJICHUE aTOMOB B HOPMAJIbHOM U BO30Y)KJICHHOM COCTOSTHUH.

2. KaknM 2JIeMEHTaM COOTBETCTBYIOT dIeKTpoHHbIe dopmymsr: 1s® 2s” 2p° 3s? 3p”; 157
257 2p°® 3s% 3p° 4s%;  1s® 25° 2p° 3s” 3p° 4s' 3d'%? K xakum sneKTpOHHEIM cemeiicTBaM
OTHOCSTCS 3TH IJIEMEHTBHI?

3. Kak MeHs10TCS paguyc U MOTEHLMa] MOHU3ALUKA aTOMOB SJIEMEHTOB HAXOASIIMXCS B
YETBEPTOM IIepHo/ie caeBa HanpaBo? Kak npu 3ToM U3MEHSIOTCS MX XUMUYECKHUE CBOMCTBA?

4. CocraBbTe dopmyisl ruapokcunoB st Ca, Be, Ba, Sr, Mg. Pacnonoxure ux B
MOPSIKE BO3PACTAHUS OCHOBHBIX CBOUCTB. OTBET MOSICHUTE.

5. Ona coenunenuii: NaOH , N, , FeCls; , HNOs cocraBpTe rpaduueckue Hopmysibl.
VKaXuTe TUIBI XUMUYECKUX CBsI3€l. B Kakux cO€AMHEHUSIX TPUCYTCTBYIOT TOJIBKO G-CBSI3H?

Bapuant 2

1. CocraBbTe 1EKTPOHHBIE (POPMYIIBI JIEMEHTOB, MOPSIKOBBIE HOMEpa KOTOPBIX 5 U 34.
I'padmuecku pacnpenenute 3JIEKTPOHbI MO opOUTansiM (KBAaHTOBBIM sueiikam). Ompenenure
BO3MOJKHBIE CTETIEHH OKHCIIEHHE aTOMOB B HOPMaJIbHOM U BO30YX/1€HHOM COCTOSIHUU.

2. KakuM sneMeHTaM COOTBETCTBYIOT JJICKTPOHHBIE (DOPMYIIBI: 1s* 2¢° 2p6 3¢ 3p° 4s';
1s* 2s* 2p”;  1s” 2s” 2p° 3s? 3p° 4s” 3d'° 4p?? K KaKkuM >IEKTPOHHBIM CEMEHCTBAM OTHOCSTCS
3TH 3JIEMEHTHI?

3. Kak MeHs10TCSl paauycC U MOTEHIIMAJ MOHU3AIMU aTOMOB 3JIEMEHTOB HaXOASIINXCSA BO
BTOpPOIl THaBHOW moArpynmne cBepxy BHU3? Kak mnpu 3TOM H3MEHSIOTCA HMX XUMHYECKHE
cBoicTBa?

4. CocraBbTe ¢opmynsl ruapokcunoB mais Sn, C, Pb, Si, Ge B BbIcHIeH cTerneHH
oKucieHus. PacnoyioxkuTe ux B MOPsAKE BO3PACTAHUS KHUCIOTHBIX CBOMCTB. OTBET MOSICHUTE.

5. Ana coemunenuii: O, , Al(SO4); , CO , HCIO4 coctaBbTe rpaduueckue GopmyIsbl.
VYKaxuTe TUIIBI XUMHUECKUX CBsi3el. OnpenennTe ynucio G- U n-CBA3e B MOJIeKyJIax.

XUMHUYECKHE PEAKIINHU

Bapnanr 1
1. Kak n3menures ckopocts peakunu: 2HBr — H, + Br,  npu ymeHbIIEHUN KOHIEH-
Tpauuu OpoMoBog0opoaa B 4 paza?
2. Bo CKOJBKO pa3 yBEIMYUTCS CKOPOCTh XMMHYECKOH pEaKIUH MPH MOBBIIICHUN
temmnepatypsl oT 100 go 140°C, ecnu TemnepatypHblii K03 puireHT paBex 47
3. 3MeHeHne KakuX YCIOBHI CIIOCOOCTBYET CMEIICHHIO PABHOBECHS B CTOPOHY 00pa3o-
BaHMs okcuaa azota (I1)?

Non+ Oy =—= 2NO)-Q
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Bapuant 2
1. Kak HM3MEHHTCA CKOpPOCTb PEAKLMUU: 2 Ny + O, — 2 N,O npu yBenuueHuu
KOHLIEHTpaluy a3oTa B 2 pasa?
2. Bo CKOJIBKO pa3 yBEIUYHUTCS CKOPOCTh XUMUYECKOH PEaKIMH TPH TTOBBIIICHHH TEMIIe-
patypsl ¢ 80 1o 120°C, ecnu TemnepaTypHbIid KO3 HUIIMESHT paBeH 27
3. Kak moBnwmsier yBenu4yeHue J1aBleHs HA XUMHUYEeCKOe PaBHOBECHE:
Fe;O4 () t CO M) —=— 3 FeO () T CO, )

PacTtBOpEI

Bapuanr 1
1. Berauciute MaccoByO JIONIO XJIOpHIa Oapusi B pacTBOpE, MPUTOTOBJICHHOM PaCTBOPEHUEM
50r nanHoOM conu B 171 BOMBI.
2. Onpenenure MoNApHYO0 KoHieHTparuo 40% pacTBopa CEpHOM KUCIOTHI, MNIOTHOCTD
koroporo 1.31 r/em’.
3. Omnpenenure MOJSIPHYIO KOHIEHTpaluo 11 opToochopHOM KUCIOTH, eciau B 1 11 eé
pactBopa conepxurca 98 r H3POj,.
Bapuant 2
1. Kakas macca menouu u Boabl conepxxkutcs B 800r 12 % pactBopa?
2. KakoBa momsipHas koHueHTpanus 12% pactsopa KOH, eciau ero niaioTHocTh cocTaBiisi-
er 1.11 r/em™?
3. B Bozge pactBopuiu 17.1 r ruapokcuna 6apusi. O6bem pactBopa okaszaiics paBHbIM 400
M. Onpenenute MoJIsIpHYIO KoHneHTpanuto Ba(OH), B qjanHOM pacTBOpE.

OKMCIINTENBbHO-BOCCTAHOBUTEIILHBIC PCaAKIMU.

Bapuanr 1
1. Ilombepute KOAPUIMEHTHI K OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIM PEAKIIHSIM
METOJIOM DJIEKTPOHHOT0 OanaHca. YKaXUTe OKUCIUTENh U BOCCTAHOBUTEITb.
FeCl, + HC1O; + HCl — FeCl; + H,O
P+ HCIO3 + HQO — H3PO4 + HCI
chr207 +HCl — CI‘C13 + C12 + KCl1+ HZO
FeSO4 + KMnO4 + H,SO4 — Fez(SO4)3 + MnSO4 +K»SO4 + H,O

Bapuant 2
1. TlomGepute KOAPDPHUIMEHTHI K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIMIM
METOJIOM JIEKTPOHHOI0 0ajaHca. YKaXUTe OKUCIUTENNb U BOCCTAHOBUTEIb.
Clh+J,+ H O - HJO; + HCI
KJ + KJO5; + H,SO4 — J, + K,SO4 + H,O
CrCl; + KMnO4 + KOH — K,CrO4 + MnO, +KC1 + H,0O
KMnQOy4 + Na,S + H,SO4 — MnSO4 + Na,SO4 + K>,SO4 + H,O

Kiaccudukanus semects. [IpocTeie BemecTsa

Bapuanr 1
1. OcyiecTBuTe CAeAyIOIIMe MPEeBpaIeHus:
Zn — ZnO — Zn(NOs3); — Zn(OH); — ZnSO4 —-ZnCO3; — ZnO
Jlyist KaXkJToro mpeBpanieHus (T 3TO BO3MOXKHO) HAMMCATh MOJICKYJISIPHOE, MTOJTHOE HOH-

HOE€ U COKPAINCHHO-MOHHOE YPABHCHUE PCAKIIHH.

2. [IpuBeaure xumudeckre GOpMyJIIbl CIEAYIONMX BEIIECTB: OKCUA Oapwus, cyiabdaT ammo-
HUs, KapOOHAT HATPHS, XJIOPU] AFOMUHUS, TUAPOKCU KaIbIus, opTodocdaT Kamus, TUAPOCH-
JUKAT HATPHsl, MOJIU]] MarHus, amerar cBuHma(+2), okcun xmaopa(+7).
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3. C KaKuMHU M3 TIEPEUMCICHHBIX BEIIECTB OYyJET pearupoBaTh T'UAPOKCU] HATPHUS: OKCH]I
HaTpusi, OKcuJ yrieponaa (+4), cepHasi KUCIOTa, TUAPOKCH]T KaJblUs, Cyab(ar Kamus, XJIOpUI
memu (II), ruapokcua nuaka? CocTaBbTe CXEMbI BO3MOXKHBIX PEAKIIHI.

Bapuanr 2
1.Ocy1iecTBUTE ClENYIOIIME MPEBPALICHUS:
Cu — CuCl; — Cu(OH); — CuO — Cu(NO3); — CuCO3 — CuSOq4
Jlns xkaxaoro npespaiieHus (rae ’To BO3MOKHO) HalucaTh MOJIEKYJISIPHOE, MOJIHOE HOHHOE
1 COKpalIeHHO-MOHHOE YPaBHEHHUE PEaKIIHH.

2. [IpuBeaute XUMHUYECKHE (GOPMYIIBI CISTYIOMINX BEIIECTB: OKCHJI aJTFOMUHUSA, CYIb(pu
[IUHKA, Cynb(aT HATpuUs, TUAPOKCUI Meau(+2), Xaopu 6apusi, CHIMKAT MarHus, THAPOCYIb(at
KaJIbLUsl, HUTpAT Xkene3a(+2), cyabgut ruapokcoxpoma(+3), okcu cepbi(+6).

3.C xakMMH U3 TEPEYMCICHHBIX BEIIeCTB OyAeT pearupoBaTh COJNsHAs KHCIOTAa: OKCH]L
docdopa (+5), okcu Maruusi, cepHasi KUCI0Ta, THAPOKCH] KalbliUs, IUHK, KApOOHAT HATPHUS,
HUTpAT Kanus, Meb? COCTaBbTE CXEMbl BO3MOXKHBIX PEAKIIUH.

DIEKTPOXUMHUECKUE TTPOIIECCHI

Bapuanr 1

1. Vkaxkute CTpenkoi HampaBJICHHE PEaKLUHU U COCTABbTE YPABHEHUS IPOLIECCOB OKH C-

JIEHUSl U BOCCTAHOBJICHHUSL:
3CuCl, + 2A1 - 2AICI; + 3Cu

2. DReKTpoAaMy rajlbBAaHUYECKOI'0 JIEMEHTa CIy’KaT METaNIMYeCKUe MJIACTUHBI U3 XKe-
Jie3a ¥ HUKEJIs, TOrpyKEHHbIC COOTBETCTBEHHO B 1 M pactBops! xsopujaa xenesa (I1) u cynbsda-
Ta HUKEJSA. 3alHIIATE KPAaTKO LEMb ralbBaHUYECKOrO 3JEMEHTa, YKaKUTE KaToJ M aHOo., CO-
CTaBbTE YpaBHEHHS JIEKTPOXUMHUYECKUX MPOLIECCOB MPOTEKAIOLUX HA 3JIEKTPOAaX, BHIUMCIUTE
3.]1.C. JAHHOT'0 AJIEMEHTA.

3. 3anummTe 37eKTPOHBIE MPOLIECCHI P AJIEKTPOJIM3E BOJHOTO pacTBOpa XJIOpUIa Me-
Ji. AHOJ WHEPTHBII.

4. DnexTponu3y MnojaBepraercs BOAHBIN pacTBop HuUTpaTa xene3a (II). 3anummure smek-
TPOJHBIE MPOLECCHl U BBIYUCIUTE MACCy METajla, BOCCTAHOBUBILErOCS Ha KaToje, €CIU MpH
WHEPTHOM aHOZE Cuja TOKa cocTaBisieT 15A, Bpems asiekTposimza 30 MUH., BBIXOJ Xeje3a 10
ToKy 80%.

Bapuanr 2

1. Vkaxkure CTpesIKoi HalpaBiI€HHE PEAKLMHM U COCTaBbTE ypaBHEHMs IIPOLIECCOB OKHUC-
JICHUS U BOCCTAHOBJICHHUS:
Zn(NO3), +2Ag —2AgNO3 + Zn

2. DIIeKTpolaMH TAIbBAHUYECKOI'0 JIEMEHTA CIy’KaT METAJIIMYECKUE IUTACTUHBI U3 LU H-
Ka U JKeJe3a, MorpyKeHHble cooTBeTcTBeHHO B 0.1 M pacTBOpEI XJIOpHIa [IUHKA U XJIOpUAA XKe-
ne3a (II). 3anummre KpaTKO LENb IaJbBAaHUYECKOrO JIEMEHTA, YKAKUTE KaTO M aHOA, COCTaBb-
TE ypaBHEHUS IEKTPOXUMHUUYECKUX IIPOLECCOB MPOTEKAIOUIMX HA JIEKTPOAAX, BBIUUCIUTE 3.1.C.
JAHHOT'O JIEMEHTA.

3. 3anummTe 3IEKTPOIHBIE IIPOLECCH IPU NIEKTPOJIU3€ BOAHOIO pacTBOpa HUTpATa Ka-
Js. AHOJI MHEPTHBIN.

4. DnekTponu3y MoABepraercsi BOJHbIN pacTBop cynbdata aHukens (II). 3anummre smek-
TPOJHBIE MPOLIECCH U BBIYMCIUTE MAacCy MeTajula, BOCCTAHOBUBLIETOCS Ha KaTOHE, €CIU IpH

MHEPTHOM aHOJI€ CHJIa TOKA COCTaBIsieT 8A, BpeMs 3iiekTponu3a 20 MUH., BBIXOJI HUKEJS M0 TO-
Ky 95%.
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4.3.3. YcTHblii onipoc

Paznen.l. Opranunyeckasi XuMus.

1.
2.
3.

Uro siBasieTcs MpeIMeTOM U3yUeHUs] OPraHuYeCKON XUMUU?
Kaxoe Gnonorndyeckoe 3HaueHNUE UMEIOT OPraHUYECKUE BEIIeCTBa B Ipupoe?
OnumuTe NPUMEHEHUE OPraHUYECKUX COCAUHEHUM B CEIIbCKOM XO3SWCTBE M B MPO-

MBIIIJICHHOCTH.

4.

0 3 O\

9.
10
11
CIIUPTOB.
12
13
14
15
16
17
18
19

20.

21

22.

[To kakuM MpU3HAKaM KJIacCU PUIIUPYIOTCS OpraHUYEeCKHUe COSTUHEHUS?

. Kakue rpymmbl aToMOB Ha3bIBarOTCS PYHKIIMOHAILHBIMH TPYIITIAMU?

. IIpuBenuTe npuMepsl OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHECHUM.
. Kakoe siBiieHrE B OpraHMuecKkoil XMMUHU Ha3bIBACTCS «U30MEpPHU EN»?

. Kakue Bubl n30Mepun XxapakTepHbI 111 OPraHUYECKUX COETMHEHM?

Kaxkoli psig B opraHnyeckoid XMMHHM Ha3bIBAETCA «TOMOJIOTHYECKUM»?
. UeM OTIMYAIOTCS TOMOJIOTH OT U30MEPOB?
. IIlpuBeanTe roMOJIOTMYECKHE PAIbI MPEAEIBbHBIX YrJIE€BOAOPOIOB U HENPEAEIbHBIX

. Hepe‘lI/ICHI/ITC OCHOBHBIC ITOJIOKCHUS TCOPUHU XUMHNYCCKOI'O CTPOCHU S AM. By'TJ'IepOBa.

. OnuumTe TUIBI CBSI3€H B OPraHUYECKUX COEIMHEHUSX.

. HazoBuTe THIBI OpraHNYEeCcKUX peakiui, IPUBEAUTE IPUMEPHI.

. Onuummre IpoCcTPaHCTBEHHOE CTPOECHNUE OPraHUYECKUX MOJIEKYII.

. Kakne coennHEeHNs OTHOCATCSA K KJIACCY «YIJIEBOAOPOIBI»?

. Ha xakue rpynnel nenstces yriaeBogopoast?

. OnuumTe NPUHLMIBI HOMEHKIIATYPbI YTIIEBOJOPOAOB.

. [IpuBenuTe HU3IIME TOMOJIOTH IIPEAEIIbHBIX YIIIEBOJIOPOAOB (JIKAHOB).

Kaxoit Tun peakumii HanboJjee XapakTepeH 1)1l aTIKaHOB?

. B xakue Tumnsl peakiuii BCTyNaT HeNpeesIbHbIE YTIEBOAOPOIbI?

Kakune peakuny no3BossIOT J0Ka3aTh HAJUYKME ABOMHON WM TPOMHOM CBA3M B MOJIE-

KyJie yriesoaopozaa?

23
BEICHHBIC
24
25

30
31
32
33

. 3anMIIMTe peaKknuy MoJMMEepH3aliy dTuieHa u OytaaueHa-1,3. e mpuMeHsoTcs mpu-

MOJIMMEPbI?

. IlpuBennTe npuMepsl apOMaTHYECKUX YTIIEBOJOPO/IOB.

. Kakue npomyksl nepepaboTKH yIieBOA0pOI0B IPUMEHSIOTCS B CETbCKOM X035 cTBE?
26.
27.
28.
29.

Kaxkue oprannyeckue coeMHEHNsI OTHOCSTCS K KJIacCy CIIUPTOB?

Onummre ki1accuGUKALHUIO COUPTOB, TPUBEAUTE IPUMEPHI.

B kakue peakiuu BCTynaeT 3TUIOBBIN CIUPT? 3alUIINTE CXEMbI PEAKLIUH.

['ne ncnosb3yercst 3TUIOBBIN CIUPT?

. Kaxas peakuus Ha3bIBaeTcs peakuuen 3tepupukanum’?

. CocraBbTe (pOpPMYJIBI IBYX- U TPEXaTOMHBIX CIIUPTOB.

. Kakue xummuueckue cBoicTBa XapaKTEpHBI JJIs1 MHOTOATOMHBIX CIIMPTOB?

. C nomouplo, Kakol peakluyd MOXKHO OTJIMYUTh MHOIOATOMHBIE CHUPTHI OT OIHO-

aTOMHBIX?

34.

35
36
37
38
39

40.

Kakoe Ouonoruueckoe 3Ha4eHHe UMEET TPEXaTOMHbIN CIUPT MIIULEpUH?

. Kakue coennnenns naspiBatot Gpenonamu? [Ipusenure hopmyiisl GpeHOIOB.

. Onummre XUMHU4ecKkrue CBoicTBa (PeHO0IIOB.

. Kakas xauecTBeHHas peakuus UCIONb3yeTcs uid o0Hapyx)eHus GeHoaoB?

. 'me mpumensitorcs heHonbr?

. Kakas ¢pyHnkumnonanbHas rpynmna Ha3plBaeTcs KapOOHUIbHON?

[TpuBenute GopMysbl HU3MIMX T'OMOJIOTOB HpPEENbHBIX allbJETUI0B U KETOHOB. B

4YeM UX pasandue?

41
42

IIPUMEDBI.

. OnummTe HOMEHKJIATYpy ajbJErUA0B U KETOHOB.
. [lepednciute TUIBI peakUuid, XapaKTEpPHBIC IS albJACTUI0B U KETOHOB, IIPUBEIUTE
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43. Kakoii peakieit MOXXHO OTIMYHUTh ajbJCTHIbl OT KETOHOB?

44. I'ne npumensiercss popmanun? [IpuBenure popmyity MeraHas.

45. T'ne npuMensiercs arieTon? 3anummure ero GopMyy.

46. IlpuBenure HOpMyJIIbI ApOMATHIECKUX AJTbIETHIOB U KETOHOB.

47. Kakre OpraHM4ecKue COSAMHEHUS OTHOCATCS K KapOOHOBBIM KHCIIOTaM?

48. Onumure KiaccupuKauo KapOOHOBBIX KHCIIOT.

49. Kak onpeneinuts OCHOBHOCTh KapOOHOBOM KHCIIOTHI?

50. Kakue xuMu4yeckue CBOWCTBA XapaKTePHBI A1 KapOOHOBBIX KHUCIOT?

51. IlpuBeaure Gpopmysl HEMpPEAEIbHBIX KAPOOHOBBIX KUCIOT.

52. IlpuBeauTte npuMepbl IBYXOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KUCIIOT.

53. KakuM 00pa3oM IpOTEKalOT PEaKIMM 3aMELIEHHUs Yy apOMaTHUYECKUX KapOOHOBBIX
KHCITIOT?

54. Kakue coeqMHEHMsI OTHOCATCA K XKUpaMm?

55. OnumuTe Kiaaccu GUKaIuio KUPOB.

56. [IpuBeanTe npruMepbl )KUBOTHBIX )KUPOB U PACTUTEIbHBIX MACEIL.

57. Kakue kapOOHOBBIE KUCITIOTBI BXOJISAT B COCTaB KHUPOB?

58. 3anummre GopMyiTy TBEpAOro KUpa TPUCTEAPUHA.

59. CocraBbTe popmyny auoneocteapruna. Kakyr KOHCHCTEHIIMIO UMEET 3TOT KHUP?

60. [IpuBenuTe cxeMy peakLUy ITepexo1a OT KUIKOIrO JKUpa K TBEPAOMY.

61. KakoBa Ouosornyeckasi poJjib >KUPOB B )KMBBIX OpraHu3mMax?

62. 3anummTe peakuio MOIydeHHUs MbUIa U3 XKUpa.

63. JlaiiTe ornpeneneHye yriaeBoaM Ui caXxapam.

64. OnumuTe Kjaaccu GUKAIUIO YIIIEBOAOB.

65. [IpuBenure dhopmynsl D-pubo3br u D-ne3okcupubo3bl. B cocTaB, KakuxX BasKHBIX
MIPUPOAHBIX COCTUHEHHUM BXOAAT 3TU IIEHTO3bI?

66. I'ne B mpupone BcTpeyaercs rimoko3a? CKOIbKO aCHMMETPUYECKUX aTOMOB yriepoja
oHa conepxut? Hanummte Gpopmymnsl D-rimoko3sl U L-TTI0KO03BI.

67. 3anummTe TayTOMEepHbIe (POPMBI TIIFOKO3BI.

68. Ipuequre hopmyny D-hpykro3sl. CKOJIBKO aCHMMETPUYECKUX aTOMOB yTjIepojaa OHa
CoNlepKUT?

69. Kak obpasyrorcss nukmmyeckre (Gopmbl MoHocaxapuioB? 3anummTe (opmyisl o,D-
TIIOKONMPaHo3bl U B,D-ppykrodypaHossl.

70. Kakue MoHOCaxapH bl BXOJST B COCTaB Meaa?

71. C NOMOILBIO KAKOH peakMi MOKHO OTJIMUUTH ITTIOKO3Y OT (PPyKTO3bI?

72. Kakoit qucaxapu] COIEPKUTCS B MOJIOKE?

73. Kak Ha3bIBaeTcst caxap, KOTOpbIid yrotpedisiercs B uie? Kak ero momydaror?

74.T'ne B pacTeHUsIX HakarumMBaercs kpaxmain? Kakyro OMoI0rudeckyro poiib UrpaeT 3TOT MOo-
mvcaxapua’?

75. HazoBuTe pUpOIHBIE ICTOYHUKH LEIUTFOIO3bI.

76. Onumre NpUMEHEHUE LIETUTIOI03bIL.

77. Kakue opranu4ecKue BemecTsa OTHOCAT K aMuHaM? [IpuBenuTe npumepsl.

78. 3anummTe cxeMy 0Opa30BaHUS aMuIa KUCIOTHL. Kakoi amua mpuMeHseTcs B CEIbCKOM
x03s1iicTBE?

79. llpuBenuTe npruMepbl aMUHOKUCIIOT. Kakoe OMojorniaeckoe 3Ha4YeHue OHU UMEIOT B MIPH-
pone?

80. B uem 3aksrouaercst aMpOTEpHOCTH AMUHOKHUCITOT?

81. JlaiiTe onpeneneHue, 4To TaKoe OEIKH.

82. Onmmmre knaccupuKaiuio OEKoB.

83. Kakue THIIbl cBs3€l comepkaTcs B MOJIEKyax OekoB?

84. IlpuBenute GopMyIIbI 3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHUCIIOT.

85. CocraBbTe cxeMy 00pa30BaHMs IUMENTH/IA aJJAHIITNIUIMHA, BBIICIUTE MENTHIHYIO CBS3b.

86. Kakue 6enku 0THOCATCS K IPOCTBIM U CIIOKHBIM?
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&7. Kakue Gesku SBIIOTCS [TOJIHOLICHHBIMU ?

88. OnuimTe cTpoeHne OEIKoB.

89. Ilepeunciire NBETHBIE KAUECTBEHHBIE PEAKIIMHI Ha OEJIKH.

90. Kakue 6nonornveckue (yHKIIUH BBITOJHSIIOT OSTTIKH B )KUBBIX OpraHu3Max?
91. Yro Takoe hpepmeHTHI?

92. Kakue opraHn4yecKue BEIecTBa OTHOCAT K TOPMOHaM?

93. Kakuie BuTaMuHbI BbI 3HaeTe? KakoBa nx Ouonormyeckas poib?
94. [IpuBennTe npuMeEphl AJIKATOUO0B.

95. IloHATHE O JIEKApPCTBEHHBIX MpEnapaTax.

96. OnuimTe COCTaB HYKJIEMHOBBIX KHACIOT.

97. 3anuimTe cXeMy ruipon3a HyKIEMHOBBIX KUCIIOT.

98. UeM 0T/IMYAIOTCSI HYKJIEOTH/IbI OT HYKJICO3U10B?

99. OnunmTe 6uonornyeckyro poas JHK.

100. Onmumre 6uonorndeckyto pois PHK.

Pa3nen.2. O0masi 1 HeOpraHmyecKasi XuMHusl.

1. Yto Takoe XUMUUECKUIT DIIeMEHT?

2. Jlaiire ompenesieHre: aToM, MOJICKYJIa, IPOCTOE U CIIOKHOE BEIIECTBO.

3. Yto Takoe aToMHas euMHMIIA Macchl. Kak paccuMTaTh OTHOCHTENIBHYIO ATOMHYIO M MOJICKY-
JSPHYIO Maccy.
. Uro Takoe uncio Monei?
. Kakue enuuuips! namMepeHrs uMeeT MoJisipHas macca?
. KakoBbI cTexnoMerpryeckne 3aKOHbI i TOHSATHS XUMUH.
. OxapaktepusyiTe arperaTHble COCTOSHUSI BEILIECTBA.
. ChopmynmupyliTe 3aKkoH ABOTapo U €ro CISACTBHUSA.

9. IIpuBeauTe OCHOBHBIE MOJIOKEHHUS AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS.

10. KT0 pa3Bui 1 BiepBble IPUMEHUI B XUMUU ATOMHO-MOJIEKYJIAPHOE y4eHue?

11. KakoBo cTtpoeHue atoma?

12. [IpuBeanTe OCHOBHBIE XapaKTEPUCTUKHU FIEMEHTAPHBIX YAaCTHUIl: IPOTOHA, HEUTPO-
HAa, DJIEKTPOHA.

13. Yro npencrasisieT coOoi MaccoBoe ynucio?

14. KakoB ¢usmdeckuil CMbICI MOPSAKOBOr0 HOMEpa XUMUYecKoro snemeHTa B Ilepu-
OJIMYECKON CHCTEME XUMHYECKUX 3JIEMEHTOB?

15. Uto mpenactaBiasitor co60i U30TOMBI?

16. laiiTe COBpeMEHHOE MOHSATHE «XUMUYECKHUI 2JIEMEHT.

17. Yo npencraBisgeT co00i 3y1eKTpOHHAsI 000J104Ka, KAKOBO €€ CTpoeHue?

18. KakoB (¢u3nueckuil cMbIc HOMEpa Iepuojia XuMuuyeckoro anemMenTa B Ilepuoau-
YECKOM CUCTeMEe XMMUYECKUX 3JIEMEHTOB?

19. [louemy »3JIEKTPOHHBIE CJIOM HAa3bIBAIOT 3HEPreTHUYecKUMU ypoBHAMHU? KakoBo
MaKCUMaJIbHOE YHUCJIO 3JIEKTPOHOB Ha KaXKJOM sHepreruueckoM ypoBHe? Kak ero paccuu-
TaTh?

03N L A

20. Yto 03HAYAIOT HMOHATHSA «3aBEPLICHHBIN» M «HE3aBEPIICHHBIN» JHEPreTUYECKUe
ypoBHU?

21. KakoB ¢u3nueckuii CMBICT HOMEpa T'PYIITBl XUMUYECKOro 3jeMenTa B [lepuoau-
YECKOM CUCTEME XUMUYECKHUX 3JIEMEHTOB?

22. Yto npencraBiser coOol 3JIEKTpOHHOE 001aK0 (opOHuTab)?

23. [IpuBeaure Tpu KaTEropuy XMMUYECKUX 3JI€MEHTOB. Ha kakoM npu3Hake OCHOBa-
Ha JlaHHas Kjaaccudukanus?

24. KakoBa crpykTtypa Ilepmogudyeckol  CHCTEMBbl  XUMHUYECKHX  JJIEMEHTOB
AU .Meunneneesa? Ilouemy cucrema xumuueckux snemenToB J[.M.MenaeneeBa HazbiBaeTcs
«IEepUOANYECKOI»?
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25.

KaKon HH(bOpMaHHIO 00 ONpPCACIICHHOM XHMUYCCKOM J3JIECMCHTEC MOYXHO H3BJICUb

u3 [lepuoanueckoi cucreMsl?

26.

UTo mpencTaBiasioT cOO0N METaIIMYECKHE U HEMETAJUNIMIECKHUE CBOWCTBA XUMMY €-

CKHX DJIEMEHTOB?

27.

KakoBnl 3aKOHOMCPHOCTH U IIPUYHNHBI U3MCHCHU A CBOMCTB XMMHYECKHX DJIECMECHTOB

B Mpejiesiax OJIHOM T'PpyIIibl (FJIaBHOW MOATPYIINBI); B IpeiesiaX OJlHOro nepuoja?

28.
29.
30.
31.
32.
33.
34.
35.
36.

HazoBuTe BUABI XUMUUECKHUX CBSI3EH.

Urto npeacTaBiasioT co0oil xumuueckue sBieHus? [lpuBeaure npumepsl.

Yem XUMHUECKHUE SBJICHUS OTINYAIOTCA OT pru3udeckux?

KakoBbI MpU3HAKN XUMHYECKUX PEAKINN?

ChopmynupyiiTe 3aKOH COXPaHEHHSI MACChI BEIIECTB ITPU XUMHYECKUX PEAKIIHIX.
Jlalite onpenelieHre NOHATHH «XUMHUYECKask PEaKUs», «PEareHT», KIPOLYKT».
Kak cocTaBuTh ypaBHEHHE XUMUYECKOU peakiuu?

ITo kakuM mpU3HAKaM KJIACCU(PUIUPYIOT XUMUYECKHE peaKLuu?

JlaiiTe omnpeneseHus MOHATHSIM «TEPMOXMMHUYECKOE ypaBHEHHME», «TeIJIOBOH 3 (-

(bCKT PCaAKIUN», «IK30TCPMHUICCKAA PCAKIUA», KOHJOTCPMUYICCKAA PCAKITUA.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59

Knaccugukanus no yuciay u coCTaBy HCXOAHBIX BELIECTB U IPOAYKTOB PEAKIUH.
YUTO MNOHUMAIOT IO/ CKOPOCTHIO XMMHUYECKON PEaKIUN.

Kakue (axTopbl BIUSIOT HA CKOPOCTh XMMHYECKUX PEAKLIUN?

Yro takoe katamu3? UTto Takoe kaTaauzaTop?

Kakue BuabI KaTanusa Bl 3HaeTe?

Yro Takoe XMMHUYECKOE paBHOBECHE?

Kakue (axTopbl BIUSIOT Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS?

Kaxk Bnuser npucyTcTBHE KaTaIn3aTopa Ha CMELIEHUE XUMUYECKOr 0 paBHOBECHS?
ChopmynupyiiTe OCHOBHBIE TTOJOKECHHS TEOPUH ICKTPOTUTHICCKOM AUCCOIHAIIHH.
Urto Takoe AIeKTPOITHUTHI?

Uro Takoe BogoponHsblii (pH) mokazaTens?

Yro Takoe ruapou3 couei?

[IpuBenuTe TUMBI TUAPOIIA3A COJIEH.

Kaxkue coenquHeHns Ha3pIBalOT KOMILIEKCHBIMU. [IpuBenuTe mpumepsl.

YTo Takoe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN ?

Kaxk paccunteiBaroTCs CTENIEHU OKUCIEHUA?

IIpuBenuTe npuMepsl BaXXHEUIIUX OKUCIUTENEH U BOCCTAaHOBUTEIEH.
I'anmpBaHMYCCKHUE DIIEMEHTEL U OPUHIOUIIBI UX pa60rr bI.

Yro takoe anextponuns? Ilpusenure npumepsl.

Ha xakue kiaccsl pa3iensioT HEOpraHMYeCKue BEIIECTBA, 10 KAKOMY IpU3HaKy?
Kak oOpa3yrorcs Ha3BaHUS OKCUI0B?

Crnoco0bl OTy4YeHUs! OKCUIOB.

. Ha xakue rpynmnsl pa3aesstoT OKCHIbI 10 XUMUYECKUM CBOMCTBaM?
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Kaxkue okcuapl Ha3bIBalOT «OCHOBHBIMU»? KakoBbI MX XUMHUYECKHUE CBOWCTBA?
Kakune okcuapl Ha3bIBaIOT «KUCIOTHBIMUY»? KaKOBBI MX XUMUYECKHE CBOMCTBA?
Kakue okcuapl Ha3pIBaloT «aMdoTepHbiMu»? KakoBbI UX XUMUYECKUE CBOWMCTBA?
KaxoBa kmaccudukaust TuaApoOKCHUI0B?

[TpuBenuTe criocoObl MOMY4YEHHUS LIeI0Yel 1 HEPACTBOPUMBIX OCHOBAHUH.

KakoBbl xuMnuueckue cBOMCTBa OCHOBAHUM?

[TpuBeanTe criocoObI MOTy4YeHUS] OECKUCIOPOIHBIX U KU CIOPOICOIEPKAIINX KHCIIOT.
KakoBbl xuMnueckue cBocTBa KUCIOT?

JlaiiTe onpeneneHue coyei, MpuBEaIuTe UX OOy (GOpMYITy.

Kax o6pa3zyrorcs HazBanus coseit? Kak coctaBisiroT hopMyibl coseii?

[TpuBenuTe KnaccuduKalmio cojei B 3aBUCUMOCTH OT COCTaBa KUCJIOTHOI'O OCTATKaA.
ITpuBenuTe criocoObl MONy4eHUsT aM(OTEPHBIX THIPOKCHUIOB.

KakoBbl XuMuueckue cBOiCTBa aM()OTEPHBIX THAPOKCHIOB?
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73

. Kak 3aBuCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THAPOKCUOB OT ITOJIOKCHUS

3eMenToB B [ICXD?

74
75

. Uto npeacTaBiasA0T cOOON TeHeTUYECKUE PSAABI METAIOB U HEMETAJJIOB?
. HazoBute Hay4YHBIC IPUHOHUITBI XUMUYECKOI'O ITPOMU3BO/ICTBA.

76. Kak ocymecTBIIsIeTCs 3aluTa OKpPYXKAroIIel Cpelbl U OXpaHa Tpyaa MPpd XUMHIECKOM TTPOU3-

BOJCTBE?

77. llepeuncaure cTaaiuy XUMUYECKOTrO TPOU3BOJCTBA B IPOU3BOJICTBE AaMMHUAKA U METAHOJIA.
78. Kakue ynoOpeHus MPUMEHSIFOT B CEIIbCKOT0 X03SICTBE?

79. Kakuie nCronp3yI0T XUMUIECKHE CPEACTBA 3aIIUThl PACTCHHNA?

80. Kak cBsi3aHa XuMusl U TTIOBCEAHEBHAS KU3Hb YeJIOBeKa?

4.4. OneHouyHble CpeacTBa IJisl IPOBEACHUA l'lpOME)KyTO‘lHOﬁ arreCcranmm

Pa3gen.l. Opranunueckass XuMus.

Bonpocs! jais 3auera:

0 3 N U KW —

9.
10
11
12
13
14
15
16
CIIOCOOHO
17

. IIpeamer opraHM4ecKoil XUMuUH, €€ 3HaYCHHUE.

. OCHOBHBIE I10JIOKEHUSI TEOPUH XUMUYECKOIO CTPOEHHUSI.

. Bunsl nzomepun.

. Knaccudukanuus opranndeckux coeiMHEHHH.

. [Tonatue o GyHKIMOHATIBHBIX TPYIIAX U FOMOJIOTHYECKUX PsiIaxX.

. OcHOBBI HOMEHKJIATYpbI OpraHnnyeckux coenuHenuil. [Ipasmna MIOITAK.

. Tunbl 1 MEXaHU3MBI OPTAaHUYECKUX PEAKIUH.

. I3omepusi, HOMEHKIATypa, CIOCOOBI MOTY4YEHUS U XUMUYECKUE CBOMCTBA aJIKaHOB.

N3omepust, HOMEHKJIATypa, CIIOCOOBI ITOJIY4EHUSI U XUMUYECKHUE CBOICTBA aJIKEHOB.

. I3omepust, HOMEHKIIATypa, CIOCOOBI TIOJIYYCHHSI 1 XUMUYECKUE CBOMCTBA aJIKWHOB.

. Hpoueccm nmoauMepusali U IOJIMKOHACH CAllU .

. JIueHOBBIE YTI€BOAOPObI, OCOOEHHOCTH UX CTPOEHUS U CBOWCTB.

. Oco0eHHOCTH apoMaTHYECKON CBSA3H. XMMHUECKHE CBOMCTBA apEHOB.

. [IpaBuia opreHTalNN B PEAKIHSIX AMEKTPOPIILHOTO 3aMETSHUSI.

. lluknoankaHbl, CTpOEHHUE, CIIOCOOBI MOTYyYEHHUS, 0COOCHHOCTH XUMHUYECKUX CBOMCTB.

. OI[HO&TOMHI)IC CIIMPThI (I/ISOMepI/IH, CIIOCOOBI MOJIYYCHHU, 0COOEHHOCTH peaKHI/IOHHOfI
CTH I'MAPOKCOTPYIIbl, XUMUUYECKUE CBOWCTBA).

. MHOrOaTOMHBIE CUPTHI (M30MEpHs, CIOCOOBI TMONTYYEHHs, OCOOCHHOCTH PEaKIIMOH-

HOU CITOCOOHOCTH T'MAPOKCOTPYIIBI, XUMUYECKHUE CBOMCTBA).

18

19.
20.
21.
22.
23.
24.
25.
26.
27.

28

. 'muuepun, ero 6uosoruueckast pojib B CHHTE3€ KUPOB.
DeHOoIbl, CTPOEHUE CBOMCTBA, AaHTUCEIN THUYECKAsA AaKTUBHOCT.
N3oMepusi 1 HOMEHKIIATypa aldbAeru10B U KETOHOB.
CriocoObl MOTYYEHUSI K XUMUYECKUE CBOMCTBA aJIbAECTUI0B U KETOHOB.
Knaccudukanus kapOOHOBBIX KHCIIOT.
Crioco6s! monmy4eHus KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIIOT.
Kupei, ux knaccuduxanus
JKupsl: ctpoeHue.
JKupbl: XuMHYECKUE CBOMCTRA.
. XKupsl: npuMeHeHne U OMOJIOTHYECKasT POJIb B KAYECTBE DHEPreTHUECKUX MaTepua-

JIOB OpraHuU3MOB.

29
30
31
32

. [ToHsiTHE O MBIJIAX U MOIOIIUX CPEACTBAX.
. Baxxaenme oOKCUKHUCIOTHI.

. Knmaccu¢ukamnus yriesomos.

. MOHO3HI - IEHTO35bI B T€KCO3HI.
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33. Onruueckas u3omepus MoHocaxapuaoB. D- u L-hopmel.
34. Tayromepust yriaeBogoB. AHOMEpHI. [ TMK O3UAHBIA THIPOKCHII.
35. XuMH4Y€ecKHe CBOMCTBA MOHO3.

36. IIpoueccsl OpokeHUs ¥ TUAPOIIN3A YTIEBOIOB.

37. Poab yrieBosoB B PU3UOIOTUU U1 MUKPOOHOJIOTHH.
38. Jlucaxapupl.

39. Iomucaxapuibl.

40. HutpocoenuHeHusl.

41. AMUHBIL.

42. AMUJBI KHCIIOT.

43. MoueBuHa, ee MPUMEHEHHE B CEJIbCKOM XO3SICTBE.
44. AMUHOCIIUPTBHI.

45. Amunokucnotsl. CTpoeHue.

46. CriocoObl OJTy4€EHUsI aMUHOKHCIIOT.

47. XuMHuueckre CBONCTBa aMUHOKHUCIIOT.

48. BaxHeilmue npeacTaBUTEIM AMUHOKHUCIIOT.

49. buosornyeckas poib aMHHOKHUCIIOT.

50. benku. [lenTtuaHas cBs3b.

51. CtpoeHue u cocTaB OEIKOB.

52. benku, TUIBI CTPYKTYP.

53. Knaccudukamus 6€aKoB.

54. buonorudeckas pojib OCIKOB.

55. HyxkienHOBBIE KHCIOTHI KaK MPHPOHBIEC TOIMMEPHI.
56. HykieoTupl, UX CTpOCHHUE, TPUMEPBHI.

57. AHK, cocTaB, cTpoeHuE 1 OMOIOTHYECKast POJIb.
58. PHK, cocraB, cTpoeHue u Ouosioruueckast posib.
59. IousTHE O TPOMYHOM KOJIe (KOIOHE).

60. buocunTe3 Oeka B )KMBOM KIIETKE.

61. I'eHHast HHXKEHEPHUs U OHOTEXHOJIOTHSL.

62. TpancrenHbie pOpMbI paCTEHHI U KUBOTHBIX.

63. Ilonsarue o pepmeHTax.

64. IloHsTHE O BUTAMHHAX.

65. [lonarue o ropmMoHax.

66. [lonsiTHE O JIEKAPCTBEHHBIX Mpenaparax.

67. Ilouarue aaxajgongax.

68. [TonsiTne aHTHOMOTHKAX.

69. IlonsTe 0 necTuuuaaxX.

70. HatypanpHble BOJIOKHA, HCKYCCTBEHHBIE BOJIOKHA M CUHTETUYECKHE BOJIOKHA.

Pa3nen.2. O0masi 1 Heopranudeckasi XuMHUsl.

Bonpocs! Uit sKk3amMeHa:

1. XI/IMI/I‘{eCKI/Ie BJICMCHTHI. ATOMBI, MOJICKYJIbI, ITPOCTHIC U CJIIOKHBIC BEIICCTBA.

2. BerecTBa MOCTOSIHHOTO M TIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTR.

3. Macca aToMOB U MOJIEKyJl. ATOMHasi €IMHUIa Macchbl. OTHOCHTEIIBHBIC aTOMHASI U MOJICKYJISIpHast
MAcCBhL

4. Komu4ecTBO BENIECTBA M SANHUIIBI €ro u3MepeHus. Hucmo ABorajpo.

5. MonsipHas macca.

6. CTeXHOMETPHUYCCKIE 3aKOHBI U TIOHATHS XHMHH.
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7. TBepnoe (KpuCTAILIMYECKOE U aMOP(HOE), )KUAKOE U Ta3000pa3HOE arperaTHble COCTOSHUS Bellle-
CTBA.

8. 3akoH ABOrajpo M ero CJICACTBHS.

9. MosspHbIii 00bEM BEIIECTB B Ta3000pa3HOM COCTOSHHH.

10. O6BbeMHEHHBII Ta30BbIN 3aKOH U ypaBHEeHHEe MeHaeneeBa—Kaneiipona.

11. Pasmuuus MexIy CMECsIMU M XUMHYECKUMH COSAMHEHUsIMU. MaccoBasi 1 0ObeMHasi IO KOM-
TTOHEHTOB CMECH.

12. OTKpbITHE IEPUOIMYECKOTO 3aKOHA.

13. Uzoromel. CoBpeMeHHOE MOHATHE XUMUYECKOro diemeHTa. CoBpeMeHnHas popmysmpoBka [lepu-
OJIMYECKOTr0 3aKOHA.

14. Tlepuoanyeckas cucremMa M cTpoeHne aroMa. DU3NUECKUil CMBICI MOPSIIKOBOrO HOMepa dJIeMEeH-
TOB, HOMEPOB Ipynnbl U nepuoaa. [lepmoauyeckoe M3MEHEHHE CBOMCTB 3JE€MEHTOB: pagdyca aToMa;
SHEPrUY MOHHU3AIIMH; SIEKTPOOTPULIATEITLHOCTH.

15. CoBpemeHHbIE TTpEACTAaBICHHUS O CTPOCHHH aToMa. KoprmycKyIsIpHO-BOIHOBOW Jyalli3M YacCTHI
MHUKpPOMHPA.

16. IousTre 00 MEKTPOHHON OPOUTAIH U AIEKTPOHHOM 00J1ake. KBaHTOBBIC YHCIIA.

17. Pacnpenenenue 3I€KTPOHOB 110 SHEPreTHYECKHM YPOBHSM, MOXYPOBHSM M OPOHMTANSIM B COOT-
BETCTBHM C IPUHIMIIOM HauMEHbIIeH sHeprum, npunimnoM [laynu u npasunom ['yaaa.

18. DnexTpoHHBIE KOH(UIYpallMd aTOMOB XMMHUYECKUX JIEMEHTOB. BalleHTHBIE BO3MOXKHOCTH aTo-
MOB XHMHYECKHX 3JIEMEHTOB. DJEKTPOHHAs KlacCU(UKAIMs XHUMHUYECKUX 3JIEeMEHTOB: s-, p-, d-, f-
JIIEMEHTHI.

19. Tunbl XuMHUYECKHX CBSA3EH: KOBAJICHTHAsI, HOHHAS, METAJUTMYeCKast U BOJAOPOIHAS.

20. IMonATHE O KOMIUICKCHBIX COEIMHEHUSX. KOOpIMHALMOHHOE YHCIO KOMILIEKCOOOPa30BaTels.
BHyTpeHHs 1 BHEMIHSAA chepa KOMITIIEKCOB.

21. HomeHknaTypa KOMIUIEKCHBIX COeAMHEHUIA. VX 3HaueHue.

22. IloHATHE O HEOPraHMYECKUX M OPTaHUYECKHUX ITOJUMEPAX.

23. IloHsATHE O TUCIEPCHBIX CUCTEMAX.

24. Knaccudukaiys XMAMAYECKUX PEAKIHiA B OPraHUuECKOM U HEOPraHUUECKOH XUMHH.

25. BHyTpeHHsIsl 3Heprusi, SHTanbnus. TermmoBol 3pPeKT XUMUYECKUX peakuuii. TepMoXxumMudecKkue
ypaBHEHUS. DHTPOMUSL.

26. TlousTHE 0 CKOPOCTH peakiuii. PaKTOPbI, BIUSIONHE Ha CKOPOCTh XUMHUYCCKOW PEaKIIUH.

27. Karanu3aTopsl M KaTajlk3: TOMO- U TeTePOreHHBIH, HX MEXaHHU3MBbI.

28. TloHsATHE O XMMHUYECKOM PaBHOBECHH.

29. dakTophl, BIMSIONIME HAa CMEIIEHHE DPAaBHOBECHs: KOHIICHTpAIMs, JaBjeHHE, TeMmIleparypa
(mpunnun Jle laTense).

30. ®usuKo-xuMHUYECKasi MpUpoJa PACTBOPEHUS M PacTBOPOB. B3amMoneiicTBHe pacTBOPUTEIS H
pacTBOpEHHOro BeuiecTBa. PacTBOpUMOCTh BEIECTB.

31. CnocoObl BbIpakeHHs KOHIICHTPAIlMM pPacTBOPOB: MAaccoBas JOJS PACTBOPCHHOI'O BEILECTBA
(IporieHTHAsT), MOJISIPHAS.

32. Teopus 2MeKTPOIUTHIECKON aucconuanuu. CTENeHb IEKTPOIUTHICCKON THUCCOUAaiu 1 (ak-
TOpPBI €€ 3aBUCUMOCTU. CUITbHBIE U CPETHHE DIICKTPOJIHUTHI.

33. duccormarus Bozabl. Bomopoaubiii mokasarens. Cpea BOJHBIX PaCTBOPOB AJICKTPOIUTOB.

34. I'maponus coneu, TUIIBI TUPOIIN3a.

35. Crenenp okucnenus. OKuciieHHEe U BOCCTAaHOBJIEHHE. BaxkHelIne OKUCIUTENN U BOC-
CTAHOBUTEIMU.

36. Knaccudukanus OKUCIUTEIbHO-BOCCTAaHOBUTEILHBIX PEAKIIUMA.

37. Meroapl COCTaBICHHS YpaBHEHHH OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeToa 3iiek-
TpPOHHOTO Oanlanca. BimsHue cpepl Ha MPOTeKaHHE OKUCIMTEIbHO-BOCCTaHOBUTEIBHBIX IPOIIECCOB.

38. DnekTponHble TOTCHIMANbL Ps CTaHIAPTHBIX 3JIEKTPOIHBIX MOTCHIIUATIOB (dJICKTPOXUMHYEC-
CKHUH psiji HAPSHKEHUI METaJIOB).

39. TanbBaHUYECKHE IEMEHTHI U IPUHIIUITBI KX paOOTHI.

40. T'anpBaHMYECKHE AIICMEHTBI, TIPUMEHSIEMbIC B )KU3HU: CBUHIIOBAsI aKKyMYJISITOpHAs OaTapesi, Hu-
KEJIb-KaIMHUEBBIC 6aTapeH, TOIIJIMBHBIC JJICMCHTBI.

41. DnexTposn3 paciiaBoB COJei.
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42. DnexTpoin3 BOAHBIX PACTBOPOB C MHEPTHBIMU M PACTBOPHMBIMH JICKTPOJAMHU.

43. TIpocThie U CIIOXKHBIE BEIIECTBA.

44. Oxcuppl, X KIacCH(UKALHSL, CIIOCOOBI MOTYYESHHsI 1 XUMUYECKIE CBOWCTBA.

45. OcHoBaHUS, UX KJIacCU(PHUKALUS, CIIOCOOBI MOTYUYEeHHs] 1 XMMHYECKHE CBOWCTBA.

46. Kucnotsl, ux kinaccudukanus, cnocoObl MOTyYeHUsI U XUMHUYECKHE CBOMCTBA.

47. CpenHuie comu, UX Kiaccupukanus, crrocoObl MOTYyYEeHUS U XUMUYECKHE CBOICTBA.

48. Comu cpeaHue, KUCIIBIC, OCHOBHBIC W KOMILIEKCHBIE.

49. AMGbOTEpHOCTh OKCHIIOB U THIPOKCHIOB TMEPEXOAHBIX METAJJIOB: B3aUMOICHCTBHE C
KHCJIOTAMH U IIEJTOYaMH.

50. INonoxkeHne METAJIIOB B IEPUOINYECKON CHCTEME M OCOOCHHOCTH CTPOCHHS X aTOMOB.

51. IpocTsie BeliecTBa — METAUIBL: CTPOCHUE KPUCTAIIOB U METAJUTMUYESCKasi XUMUYECKasl CBA3b.

52. TloHsiTHe KOPPO3WH METAIIOB. XUMHUECKass KOPPO3Hs. DIeKTpoXuMudeckas kopposus. Croco-
OBl 3aIMTHI METAIIOB OT KOPPO3HUH.

53. OOume crnocoObl MOTyYeHUsT METa/UIOB. MeTayprus v ee BHIbI.

54. Ionoxenue HemeTaswioB B [lepuoauueckoit cucTeMe, OCOOCHHOCTH CTPOCHHUS UX aTOMOB. JJIeK-
TPOOTPULIATEIbHOCTb.

55. Hemeramibsl — mpocThIe BEIIECTBA.

56. BrnaropoaHsie ra3bl. DIEKTPOHHOE CTPOCHUE aTOMOB 0JIArOPOJIHBIX IA30B U OCOOCHHOCTH UX XHU-
MUYECKUX U PU3HIECKUX CBOWMCTB.

57. Bonopon. Uzoronsl Bomopoaa. OKUCIMTEIbHBIE H BOCCTAHOBUTEIBHBIE CBOHCTBA BOAOPOJIA, €T
MOJTyYeHUE U TIPUMEHEHHE.

58. Bona. Ponb Boabl Kak cpeooOpa3yroliero BEemiecTBa KIETKU. DKOJOIMYECKUE acleKThl BOIO-
10JIb30BAHUSL.

59. lllenounsie MeTaiwibl. OOIIas XapaKTePUCTHKA MICIOYHBIX MeTaiuioB. [loimyuenue, pusndeckue u
XMUMHYECKHE CBOMCTBA IEIOYHBIX METAIIIOB.

60. PerynsaTuBHas poJib KATHOHOB KaJIMsl U HATPHUs B )KUBOIT KileTke. [IprposiHbIe COeAMHEHHs HATPUs
U Kanus, UX 3Ha4CHHeE.

61. O6mas xapakTepucTHKa MIETOYHO3EMENbHBIX MeTaiuioB. Kanbimii, ero nomyueHue, Gusndeckue
U XUMHUYECKHE CBOICTBA.

62. BaxkHeiiie coeqMHCHAS KaIbIUs, UX 3HAUCHUE U npuMeHeHne. Kanbimii B mpupose, ero omo-
JIOTHYECKasi pOJb.

63. Amomunwuii. [Tonyuenve, pu3nIeckre U XUMHIECKHE CBONCTBA ATFOMHHKS.

64. Baxueiiire COeMHECHNs aTIOMHHUS, X CBOWCTBA, 3HAUCHHE M NpHMeHeHue. [IpupomHbie co-
€AMHEHNS ATIFOMUHHSL

65. Yruepoxa u kpemuuii. [IpocTeie BelecTBa, 00pa30BaHHbBIC ITUMH 3JIEMEHTAMHU.

66. OKCHIBI ¥ THPOKCHUIBI YTIICPOIa U KPEMHHSL

67. BaxkHeii1e cou yrojibHOW U KPeMHHEBOW KUCIO0T. CHIIMKATHAS TPOMBIILICHHOCTb.

68. ['anoreHsl — IPOCTHIE BEIIECTBA: CTPOCHHE MOJIEKYJI, XHMUYECKHE CBOMCTBA, IOJIy4eHHE H IIPHU-
MEHEHHE.

69. Baxueiiie coeTMHEHHsI TaJJOTCHOB, MX CBOWCTBA, 3HAYCHHE M MPUMEHEHHe. ['alloreHsl B MpH-
poze. bruonornueckast poib IajJoreHoB.

70. XanpkoreHbl — TpocThie BemecTBa. Amutorporus. CTpoeHHe MOJIEKYI aJUIOTPOITHBIX MOAH(H-
KalMi ¥ UX cBoicTBa. [lonmydeHne u MpuMEHEHNE KUCIIOPOa U CEpBHI.

71. XanbKoreHsl B MPUPOJIE, UX OUOIOTHYECKAs POIIb.

72. CTpoeHre MOJICKYJIbI a30Ta U AJUIOTPOIHBIX MoauduKamuii pocdopa, nx GuU3MIecKue U XUMUYe-
ckue cBoiicTBa. Bomopoabie coequaenus azora u gpocdopa.

73. Okcunebl a3ota 1 pochopa, COOTBETCTBYIONIME UM KUCIOTHL. COJIM ATUX KUCIIOT.

74. CBoiicTBa KHCJIOPOIHBIX COSOMHEHHH a3oTa M (ochopa, UX 3HAUYCHHE W MPUMEHEHHE. A30T U
(dochop B mpupoje, NX ONOIOTHYECKAsT POJb.

75. Yrnepoxa u ero amorponus. CBOMCTBA ayUIOTPOITHBIX MOAU(BHKAIMNA yriiepoja, UX 3HaYCHUE U
pUMEHEHHE.

76. OKCHABI ¥ TUAPOKCUJIBI YTIIEPO/a U KPEMHHSI, UX XMMHYECKHE CBOMCTBRA.

77. Comu yroinbHOW M KPEMHHEBBIX KHCIIOT, HX 3Ha4eHHe M npuMmeHeHue. [IpupomoobOpasyromas
pOTB yrilepoaa AJsl )KUBOW M KPEMHHSI I HEXKUBOU MTPUPOJIBL.
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78. Ocobennoctu crpoenus: aromoB d-snmementoB (IB-VIIIB-rpymm). Menb, UHK, XpoM, XKeJie30,
Maprasell KaK MpoCcThIe BEMIeCTBA, X (PHU3UUECKIE U XUMHIECKHE CBOMCTBA.

79. HaxoxeHue nepexoIHbIX METaJUIOB B IPUPOJIE, UX MOJy4YCHHE U 3HAUCHHUE.

80. CoenrHenus d-2JIEMEHTOB C Pa3IMYHBIMK CTETICHSIMU OKHUCJICHUS. XapakTep OKCHIOB U THIPOK-
CHUJIOB 3THX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEMIEHU OKHUCJICHUS MEeTaslIa.

81. Xumudeckasi MPOMBIIIIEHHOCTh U XUMHYECKUE TEXHOJIOTHH. HaydHble MPUHITUITBI XUMHUYECKOTO
MIPOU3BOJICTBA.

82. 3amuTa OKpyKaroIieil cpeibl ¥ OXpaHa TPyAa MPH XUMHIESCKOM IPOU3BOICTBE.

83. OCHOBHBIC CTaJIMN XMMHYECKOr0 POH3BOoICTBA. CpaBHEHUE MPOM3BONICTBA AMMHUAKa U METAHOJIA.

84. Xummu3zarms cebCKOro X035HCTBa U e¢ HAITPaBJICHUs. Y JOOPEHHUS U UX KiIacCH()UKALIHSL.

85. Xumudeckue cpeicTBa 3alUThl PACTCHHIA.

86. Xumuueckoe 3arps3HeHHE OKpPYKaroIIel cpelbl. BUOTEXHONOT s ¥ TeHHASI MH)KSHEPHSI.

87. XuMus v TOBCEAHEBHAS KU3Hb YejoBeKka. JloMarimss antexa. MOIOIIME U YHUCTAIIHE CPEACTBA.
CpenctBa 60pb0ObI ¢ OBITOBEIMH HaCEKOMBIMHU. CpeIcTBA JIMYHON THTMEHBI U KOCMETHUKH.

88. Xumus u numa. MapKupOBKY yIMaKOBOK IMUINEBBIX U TUTUCHUYECKHUX MPOIYKTOB U yMEHHE MX
YUTATh.

89. DKonorus Kumina.

90. Xumus 1 reHeTHKA YeII0BeKa.
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