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B pa3BuTHH COBpPEMEHHBIX 0O0JIACTEH MEAMIMHBI BaXKHAs POJIb OTBOIUTCA
XUMHH, U3yYarolled OMOJOTHYEeCKH 3HauMMble BeliecTBa. CBsI3b MEXIY METUIH-
HOW M XUMHEH yCTaHaBIMBAJIACh HA MPOTSHKEHUH MHOTOBEKOBOW HCTOpUHU pa3BU-
TUS ecTecTBO3HAHUS. [ TyOoKOe B3aMMONIPOHUKHOBEHHE 3TUX HAYK MPHUBOJUT K IO~
SIBJICHUIO HOBBIX HAayYHBIX HAMpPaBJICHUH, H3y4YarOIIUX MOJCKYJISIPHYIO IPUPOAY OT-
JCNIbHBIX (PU3MOJIOTHUECKHUX IMPOIIECCOB, MOJIEKYJSIPHBIE OCHOBBI MaToreHesa 0o-
Je3Hel, MOJIEKyIsIpHbIE acTieKThl papmakosioruu u T.4. [Toaromy npodunupyrommm
HK3aMEHOM JIJIsi A0UTYPHUEHTOB, MOCTYNAIOIINX B MEIUIIMHCKUE BY3bl, SIBISETCS K-
3aMeH 1o xuMmuu. [Ipuuem TpeOoBaHMS K YPOBHIO 3HAHUU 110 XMMHUU BO3PACTAIOT C
KaXKIbIM TOJIOM.

[IpencraBneHHast TOMONMHUTENbHAS 00IIe00pa3oBaTeIbHasi MPOrpaMMa COOT-
BeTcTBYeT DenepasbHOMy TOCYAApCTBEHHOMY O00pa3oBaTeIbHOMY CTaHIApTy OC-
HOBHOTO 00111eT0 00pa3zoBaHus 10 XUMUH. B mporpamMmMe ocoboe BHUMaHUE yAeTe-
HO COJIEP’KaHUIO, CIIOCOOCTBYIOIIEMY (DOPMUPOBAHNIO COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTUHBI MUPA, IOKAa3aHO MEIUKO-OMOJIOTHYECKOE 3HAUEHUE XUMUUYECKUX
BEIIIECTB.

JlanHast jonoyiHUTENbHAS 001Ie00pa3oBaTenpHas porpaMMa npeHa3HauyeHa
st ciymareneid Llentpa npogopueHTallMOHHONW padoThl U JJOBY30BCKOI'O 00pa3o-
BaHUs, OOydarolUXCcsl B AECATHIX M OJUHHAALATHIX Kilaccax 00Iieo0pa3oBarelib-
HBIX OpTraHU3alliid, U MPEACTABIACT COOON MporpamMMmy JUisi TIOJTOTOBKH aOUTypH-
eHTOB K EnquHOMY rocy1apcTBEeHHOMY 3K3aMEHY IO XUMUHU.

IlepeyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00y4YeHHUSs M0 JUCHHILIMHE (MO-
AYJI10), COOTHECEHHBIX ¢ INIAHHPYEMbIMH pe3yJbTaTaMU 0CBOCHHUS 00pa3oBa-
TeJIbHOH NPOrpaMMbl

[Tpu pazpaboTke mMporpaMMBbl U COCTaBICHUH TEMaTHYECKOTO TUIaHA yUWTHI-
BaJIMCh CJIEyIOIIee HOPMATUBHO-IIPABOBOE M MHCTPYKTUBHO-METOJMYECKOE olec-
MeYCHHE:

- denepanbHBI TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO
obmero oopazoBanus 2004 r.;

- mpuMepHas (penepanbHas mporpamMma cpeaHero (MoaHoro) odiero oopaszo-
BaHUs 10 XUMuM (mpoduiibHbINA ypoBeHb) 2004 1.;

- mporpaMma Kypca xumuu 1ijisi 8-11 kiaccoB 061eo0pa3zoBaTeIbHbIX yape-
XJeHu ocHoBHas mkoJia apropa O.C. IN'abpuensna 2009 .

He.ﬂb OCBOCHHUA NUCHUIIJINHBI

° OCBOEHHME 3HAHUU O XUMHUYECKOM COCTaABISIOMIEN €ECTECTBEHHO-
HAYYHOW KapTHHBI MUPA, BAXKHEUIINX XUMUYECKUX MTOHITUAX, 3aKOHAX U TEOPHUSIX;
° OBJIAJICHUE YMEHHUSMU IPUMEHATh IIOJYYEHHbIC 3HAHUSA IS

0OBSICHEHUS] Pa3HOOOPA3HBIX XUMHUYECKUX SIBIICHHM W CBOMCTB BEIIECTB, OLICHKU
pOIM XHMHUUA B PAa3BUTUA COBPEMEHHBIX TEXHOJOTMM W MOJYYEHHH HOBBIX
MaTepUasoB;

° pa3BUTHE  TIO3HABATEIBHBIX HMHTEPECOB W  HMHTEJUIEKTYaJIbHBIX
CIIOCOOHOCTEH B IPOIIECCe CaAMOCTOSATEIIBHOTO MPHOOPETCHHUS XUMUYSCKUX 3HAHUM
C HCIOJb30BAaHUEM Pa3JIMYHBIX HCTOYHUKOB HWHQOpMAIMU, B TOM YHCIE



KOMITBIOTEPHBIX

° BOCIIUTAHHWE YOEXKJICHHOCTH B IIO3WTHBHON pOJIM XHMHH B >KU3HHU
COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMUYECKA TPAMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M OKPY’KAIOIICH cpenie;

° IPUMEHEHHE TIIOJYyYEHHBIX 3HAHMM M yMCEHHH JUIsi 0E30IacHOTO
WCIIOI30BAaHUS BEIIECTB M MAaTEpUaIOB B OBITYy, CEIBLCKOM XO3SWCTBE U Ha
IPOU3BOJACTBE, PEIICHUSA MPAKTHYCCKUX 3a7ad B IOBCCJIHCBHOM  IKU3HH,
MPEAYNIPEKACHUS SBJICHUN, HAHOCSIIUX BPEI 3I0POBBIO YEIIOBEKA W OKPYKAFOIICH
cpene.

3agauy AMCHHUIIINHDBI:

3HaTh:

° Ba)KHEHIIINE XUMHUUYECKHUE ITOHATHS: BEIIECTBO, XMMUUECKUM 3JICMCHT,
aTOM, MOJIEKYyJIa, OTHOCUTEJIbHBIE AaTOMHAasT M MOJIEKYJISIpHAsS MAacChl, HOH,
aJIOTPONIHS, HW30TOIIHI, XUMHUYIECKas CBS3b, 3JIEKTPOOTPUIIATETHLHOCTb,
BaJICHTHOCTh, CTEIEHb OKHCIICHHUS, MOJb, MOJISIpHAs Macca, MOJISPHBIA 0O0BEM,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, IJEKTPOJIUT U
HEDJICKTPOJIUT, IJECKTPOJIUTHUYECKAST JUCCOIMALIMS, OKUCIUTEIb U BOCCTAHOBUTEIb,
OKHUCJICHHE U BOCCTAaHOBJICHHUE, TEIIOBOM 3P(DEKT peakinu, CKOPOCTbh XUMUYECKOM

peakuuy,  Karaju3, XUMHYECKOE  PaBHOBECHE,  YIVIEPOJHBIM  CKEJIET,
(yHKUHMOHATIbHAS TPyIIa, U30MEpUs, TOMOJIOTHUS;

o OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHUSI MAcChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, IEPUOIUIECKUN 3aKOH,;

o OCHOBHBIE TE€OPUU XHMHUU: XUMHUYECKOU CBA3HU, IIEKTPOIUTUYECKOU
IVCCOLMAINHU, CTPOCHUSI OPTraHUYECKUX COEIMHEHNN;

o BAKHENIIME BEIIECTBA M MATEPHUaJbl: OCHOBHBIE METAJUIBI U CIJIABBL;

CepHasi, CoJisiHasl, a30THAsI U YKCYCHas KUCJIOTHI; IIEJI0YM, aMMHAK, MUHEPaIbHbIC
yaoOpeHusi, MeTaH, ITWJICH, alleTUJeH, OCH30J, 3TaHOJ, >KUPbI, MblIa, TJIIOKO3a,
caxapo3sa, KpaxMmaJl, KJeT4aTka, OCIKH, UICKYCCTBEHHbBIC M CHHTETHYCCKHE BOJIOKHA,
Kay4dyKH, IJIaCTMAcCCHhl;

YmMmeTh:

° Ha3bIBaTh M3yUYCHHBIC BEIIEeCTBA  IIO «TPUBUATILHOW 51
MEXKIYHApOHON HOMEHKJIATYpE;

° ONpENeNATh: BAJICHTHOCTh M CTENECHb OKHUCICHUS XHUMHYECKHX

3JIEMEHTOB, TUIl XUMUYECKOMN CBSA3U B COCIMHEHUSX, 3apsi] HOHA, XapaKTeP CPEbI B
BOJIHBIX PacTBOPax HEOPraHMYECKUX COEAUHEHUW, OKUCIUTEIb U BOCCTAHOBUTEIID,
MPUHAJICKHOCTh BEILIECTB K Pa3JIMYHBIM KJIACCAM OPTaHMYECKUX COCTUHEHUM;

o XapaKTEepU30BaATh: AJIEMEHTHl MAJIbIX MEPUOAOB MO UX MOJIOKECHUIO B
nepuoguueckort cucreme JI.M.Menneneea; oOmue XUMHYECKHE CBOMCTBA
METAJUVIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPTraHUYECKUX
COCIMHEHUM; CTPOCHUE W XHMHUYECKHE CBOMCTBA H3YYEHHBIX OPraHUYECKUX
COCJIMHCHUI;

o OOBSICHATH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
MNpUPOAY XUMHUYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJNIMYECKON),
3aBUCUMOCTh CKOPOCTH XUMHMYECKOM PEAKUMU U TOJOXKEHUS XUMHYECKOTO



paBHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

o BBIIIOJIHATh ~ XUMHWYECKUM  DKCIEPUMEHT [0  PaClO3HABAHUIO
BOXKHEUIIIMX HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB;
o MIPOBOJIUTh CAMOCTOSITCJIBHBIA TIOMCK XUMHUYECKOW HWHGOpPMAIUU C

UCIIOJIb30BAaHUEM  DPA3IMUHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX  HW3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); UCIIONIB30BATh KOMITBIOTEPHBIE
TEXHOJIOTMM JAJi1 O0OpabOTKM M Ieperayd XMMHUYECKOM HH(POpMalMU U €€
MPeICTaBICHUS B Pa3IMIHBIX (popMax;

o MCIIOJIh30BaTh MPUOOPETEHHBIE 3HAHWUS W YMCHHSI B TMPAKTHYCCKOUN
JeSITEIbHOCTH U TIOBCETHEBHOM JKU3HU JJIS:

o OOBACHEHHUS] XUMUYECKUX SBJICHHUM, MPOUCXOMSIIUX B MPUPOJE, OBITY
Y Ha TIPOU3BOJICTBE;

o OTIpe/IeTICHUST BO3MOKHOCTH MPOTEKAHMS XUMUYECKUX TIPEBPAICHUI B
Pa3IUYHBIX YCIOBUAX U OIICHKU UX TIOCIIE/ICTBUIA;

o AKOJIOTUYECKH IPAaMOTHOTO MOBEICHUS B OKPY>KAIOIIIEH Cpe/ie;

o OLICHKU BJIMSHUSA XMMHYECKOTO 3arpsA3HEHUs OKPYXKAIoIel Cpellbl Ha
OpraHW3M YEJIOBEKA U JPYTHE )KUBBIC OPTAaHU3MEI;

o 0e30MacHoro o0panieHus ¢ FOpPIOYUMU M TOKCUYHBIMHU BEIIECTBAMH,
1a60paTOPHBIM 000PYIOBAHHUEM;

o IPUTOTOBJICHUSI PACTBOPOB 3aIaHHOM KOHIICHTPAILINH;

o KPUTUYECKONW OIIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HH(DopMaluu,
MOCTYTIAIOIICH W3 Pa3HbIX HCTOYHUKOB.

Baagers:

o BJIaJICHUE YMCHHUSIMHU BBIABUTATh THUIIOTE3bl HA OCHOBE 3HAHWUU O

COCTaBe, CTPOCHHH BEIECTBA M OCHOBHBIX XMMHUYECKUX 3aKOHaX, MPOBEPSATH HX
OKCIIEPUMEHTAIBHO, (OPMYITUPYS 1IeTTh UCCIICTOBAHNS;

o BJIaJICHUE METOJIaMU CaMOCTOSTEIBHOTO TUTAHUPOBAHKS U TIPOBEICHHUSI
XUMUYECKUX JKCIIEPUMEHTOB C COOJIOJICHUEM TIpaBui 0e30MacHO paboThI
C BEIECTBAaMHU U J1abOpaTOPHBIM 000PYI0BAHUEM;

o BJIaJICHUE YMECHHUSIMHU IIPOTHO3UPOBAThH, AaHATM3UPOBATh M OIICHUBATH C
NO3UIMKA  AKOJIOTUYECKOU 0€30MacHOCTH  MOCTEACTBUS OBITOBONT
MIPOM3BOICTBEHHOM JCATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM C TIEpepabOTKOM BEIIECTB.

MecTO IMCUUIIIMHBI B CTPYKTYpe 00pa30oBaTeibHON NPOrpaMMbl

JAMCHUIIMHA OTHOCUTCH K Y4eOHOMY HHMKJIY (pa3aelly) eCTeCTBEeHHOHAYUYHbII
107009

Xumus sIBAsSeTCSl OAHOM M3 (yHIAAMEHTAbHBIX €CTECTBEHHBIX Hayk. OHa
MpsSIMO WJIM KOCBEHHO YYacTBYeT B (DOPMHPOBAHMHM MHPOBO33PECHHS UYEIOBEKa,
OTpeCIISIET €ro MoJAXO0J K OKPYXKalIIeMy MHUPY, €ro MOHUMaHue HaOJI0daeMbIX
saBiaeHui. [lo3TOMy HE CillydallHO XMMUU YIEJAeTCSl BHUMAHUE HA BCTYIUTEIBHBIX
9K3aMEHaXx.

EnuHbIi TOCY1apCTBEHHBIN 3K3AMEH M0 XWUMUHU MPEAYCMAaTPUBAET COBMEIIIE-
HUE TOCYAapCTBEHHOM (MTOTOBOM) aTTeCTAIMU 110 XMMHUHU BBIMYCKHUKOB 11-X Kiac-
COB 00111€00pa30BaTEIbHBIX YUPEKICHUM M BCTYMUTEIBHBIX 3K3aMEHOB B BY3aX.



TpeOoBaHusl K 3HAHUSM U YMEHHUSIM BBIITYCKHUKOB JIOCTATOYHO BBICOKH, CJIOKHA
porpaMma 1o XUMHH 7151 TOCTYHAIOIINX B BBICIINE YUeOHbIE 3aBECHUS, O0NbIIOE
KOJIMYECTBO YYEOHOr0 MaTepHaya - 3T0 T€ TPYJHOCTH, C KOTOPHIMHU CTAJIKHUBACTCS
yaeHHK. J[aHHBIA TIpEeAMET MOXKET JOIMOJIHHUTH, YIIIYOWTh COnepxkaHue 0a30BOTO
Kypca, CIOCOOCTBOBATh YJIOBJIECTBOPEHUIO MO3HABATEIBHBIX UHTEPECOB YUaIIMXCS.
[IpenMer npenHasHayeH Ui y4alUMXCs MEIUIMHCKUX KiaccoB. lIpeamer kommen-
CUPYET COJIepKaTeIbHOE pazlInyue MEXIy CTaHAapTaMU XUMHUYECKOro odpas3oBa-
HUA Ha 0a30BOM U MTPO(PUIBHOM YPOBHSIX.

B mikonpHOM mporpaMMe Mo XUMHH HEKOTOPBIE BOIPOCHI JIMOO H3ydaroTCs
MOBEPXHOCTHO, MO0 BooOIIe He n3ydaroTcs. K mpumepy, uzyuenue d- 31eMeHTOB
BEJIETCSI HAa HECKOJIbKMX YpOKax B MaJoM 00beMe, a MOTOMY IPHOOpPETEHHBIE yya-
LIMMUCS 3HAHUS HEJOCTATOYHBI JIJISl JAIBHEHMILIET0 YCIIEIIHOTO 00YYEHUSI.

3HAYUTEIBPHOE MECTO B ITPOTPAMME OTBOJIUTCS PELICHUIO TECTOBBIX 33/IaHUM,
3a/1a4 KaK Ka4e€CTBEHHOT'O, TaK U KOJMYECTBEHHOTO XapaKTepa.

1. O0bEéM TMCHUILVIMHBI B 32a49€THBIX €IMHULAX C YKa3aHUeM KoJIuve-
CTBA aKaJeMUYEeCKMX MM ACTPOHOMMYECKHX YACOB, BbIJEJEHHBIX HA KOH-
TAKTHYI0 padoTy 00y4alimuxcs ¢ npemnojaaBarejaeM (1o BUIaM y4eOHbIX 3aHsI-
THIi) M1 HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aromuXxcsi

O6mas Tpy10éMKOCTh (00BEM) JUCITUIUIMHBI COCTABISAET 5 3aUETHBIX €UHHUII
(3E), akageMHU4eCcKHX 4acoB.
Bua nmpoMexxyTodHO# M UTOTOBOM aTTecTallud — KOHTpOJIbHas padoTta ((op-

mat EI'D).

Buj yueoHoii paboTnl Bcero ya- KonrakTHOE JAucTaHIMOHHBIE
coB/(3E) o0yuenue (aynu- | oOpa3oBaTejbHbIE

TOPHOE) TEXHOJIOTHH

Bcero yacoB 1o aucuIuinHe: 220/ 5 180

W3 HHUX B HHTEPAKTUBHOU

dbopme

CamocrosiTenpHas pabora 40

obyuarommxcs (CPC)

AynutopHas paborta, B TOM 180/5 180

HUCJIC:

Jlexknuu

[Tpaxtuueckue 3ausarus (113)

Cemunapsl (C) 174 174

[TpoMexyTouHas aTTecTalusl 3 3

Hrorosag arrecranus 3 3

2. Cogepxxanne TUCHUMILUIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jaesiam) ¢
yKa3aHHeM OTBEJ€HHOI0 HA HUX KOJIMYEeCTBA aKAAeMHUYeCKUX UM ACTPOHO-
MHU4Y€CKHX YACOB U BUA0B Y4eOHBIX 3aHATHIA.

4.1. Conep:kanue JUCUUILINHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jaeam), I,
II cemecTp

Paznen 1. Teopernueckne noJio:keHus: U 001IHe BONMPOCHI OPraHUYECKOi




XUMUH.

[Ipeamer oprannuyeckoid XuMuu. OCHOBHBIE ATallbl Pa3BUTHS OPraHUYECKON
xumun. KauecTBEHHBII COCTaB OPraHMYECKUX BEIIECTB. MICTOUHMKN OpraHnYecKux
BeniecTB. [loHATHE O MEANKO-OMOIOrMYECKOM 3HAYEHUHU OPraHMYECKHX COEIUHE-
HHM.

Oco0OeHHOCTH CTPOEHHS aToMa yriiepojaa. DIEKTPOHHOE 00JaKko U opOUTasb,
uX (QOpPMBI: S,p. DIEKTPOHHOE U AIIEKTPOHHO-Trpaduueckre GopMyabl aToma yrie-
poJila B HOPMAJIBHOM U BO30YXJIE€HHOM cocTosiHusAX. lloHATne o rubpuauszanuu
aTOMHBIX OpOUTAlEl, BAJEHTHBIE COCTOSHUS aToMa yriaepona (sp, sp? u sp®). Ba-
JEHTHOCTb. [IOHATHE NEPBHYHOrO, BTOPUYHOIO, TPETHYHOIO WU YETBEPTUYHOIO
aToMa yriepoja.

TUnbel XMMUYECKHUX CBSI3€M B MOJIEKYJaX OPTraHWYECKHX BELIECTB : KOBa-
JeHTHasl (MOJspHAsl U HENoJIsIpHAasi, OJIMHApHAasl U KpaTHas, G- U TM-CBA3M, 00pa30-
BaHHBIE 110

OOMEHHOMY U JIOHOPHO-aKIENTOPHOMY MEXaHU3MY), HOHHAs, BOJOPOIHAS.

Tunel pazpbsiBa KOBAJIEHTHBIX CBA3EH B MOJIEKYJaX OPraHUYECKHX COEIUHE-
HUU:

TOMOJIUTUYECKU U rereponuTudeckuil. [loHaTre 00 aKTHBHBIX YaCTULIAX:
CBOOOAHBIX pajuKaliax, EeKTpopuiax u Hykieopunax. [Ipumepsl opraHmuecKux
paaukanoB (B TOM 4YHCIIE€ U30MPOIUI, U300yTHII, BTOP-OYTUI, TPET-OyTHII, BUHUII,
aui, peHu, OeH3u).

Bunbl xumudeckux (GopMmyi: MOJIEKYJISPHbIE, CTPYKTYPHBIE, YTIEPOIHBIN
CKEJIET, JIEKTPOHHBIE U IIPOCTPAHCTBEHHBIE. [[pOCTPaHCTBEHHOE CTPOECHHE MOJIE-
KyJ OpraHUYECKUX BEIECTB (Ha MpUMEpPEe MOJEIE MOJIEKYJl METaHa, 3TUJICHA, alle-
TUJIEHA U OCH30I1).

Tunel XUMHYECKUX pEaKUuid B OPraHMYECKOM XUMHUHU: KiaccUuUKalus,
Ha3BaHUE BHUJOB XMMUYECKHX PEAKLMI KaK OTPaKEHUE CYIIHOCTH MPOUCXOISIINX
M3MEHEHUN B MOJIEKYJIAX OpraHMYecKux BemecTB. OCHOBHBIE THUIBI PEAKLMN C
OpUMEPaMH: 3aMEIIEHUs], TPUCOCANHEHUS, OTILEIJIEHUS, NEPETPYNIUPOBKU (H30-
MEpHU3alK, MOJUMEpPU3alii, MNOJUKOHACHCAIIMN), OKHCICHHS-BOCCTAHOBJICHUS.
OCco0EHHOCTH OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEaKLUUid B OpraHMYECKOW: XH-
MHH: ONIPEIEIEHUE CTENIEHEW OKUCIEHNSI aTOMOB YIJIEpPOJa B MOJIEKYJIAX OpraHuye-
CKHMX BEIIECTB; BAKHEUIINE OKHUCIUTEIN U BOCCTAHOBUTEIM; MATKOE — HEIMOJIHOE
OKHUCJIEHUE M XecTKoe (mosiHoe) — ropenue; [loHsATHEe 0 MeXaHHW3MEe XUMHUYECKOU
peakuuu. IIoHATHA O KayeCTBEHHBIX M MMEHHBIX peakUMsX. BiusHue ycioBuit
IPOBEJICHUS PeaklUii Ha MOoJlydaeMble MPOAYKTHI (HA MPUMEpPE XJIOPUPOBAHUS TO-
Jayona).

B3auMocBs3p cocTaBa, CTpPOCHUs U CBOMCTB OPraHUYECKUX BelIeCTB. B3anm-
HOE BJIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX BEIIECTB KaK CJIEACTBUE IPOSIB-
JIeHUs 3NIEKTPOHHBIX 3 PexToB. MHayKTUBHBIN 3 PeKT (YCIOBHS €ro MposiBICHUS,
MOHATUE O YACTUYHOM 3apsifi€), €ro BIMSHUE HA XMMUYECKYI0 aKTHBHOCTh BEIIECTB.
ConpskeHue, BUIbI CONPSIKEHUN B MOJIEKYJIAX OpraHUYECKHUX BellecTB. Meszomep-
HBIM 3 ekt (yCIoBUS €ro MpOSBIIECHUS), BIUSHUE HA XUMHUYECKYIO aKTUBHOCTb
BELIECTB U 00pa30BaHHE M30MEPHBIX MPOIYKTOB peakuuil. [Ipumepsl nposiBieHus
ANIEKTPOHHBIX 3P(PEKTOB B MOJEKYJaX TOIyoJa, (eHoa, XJIOPYKCYCHON KUCIIOTHI,



AKpUJIOBOT'O AJIbJIETUAA.

[TonsiTvst 0 peakUMOHHOM CIOCOOHOCTH BEUIECTB; JJIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKIENTOPHBIE 3aMecTuTenu. KucIoTHbIE, OCHOBHBIE U aM(pOTEpHBIE
CBOMCTBa OPraHUYECKUX BEIIECTB. 3aBUCUMOCTh CBOMCTB OT Pa3IUYHBIX (PAKTOPOB.

Knaccel opranndeckux cOeJMHEHHI: MHOTOOOpa3ue COEIMHEHUN yriiepoia u
€ro NMPUYUHBI; OCHOBHBIE NPHUHIMIBI Kiaccupukanuu. [ToHATHA: poaoHadanbHas
CTPYKTypa, (yHKIMOHAJIbHAS TPYIIA, 3aMECTUTENH, o01Ias (opMyIa Kiacca, rere-
pOQYHKIIMOHATBHBIE COCAMHEHHS. | OMOJIOTHYECKUE PSABl KIAaCCOB OPraHUYECKUX
COCIMHEHU I, TOMOJIOTMYECKasl Pa3HOCTb.

HomeHkiiaTypa OpraHM4ecKHMX BEILECTB: CUCTEMaTrhyeckas (3aMeCTHTEIb-
Hasl). pallMOHaNbHAs U TpuBUaiIbHas. OCHOBHBIE IPUHIIMIIBI IOCTPOEHUSI HA3BAaHUMN
B cucremarnueckoit HomeHknatype. [Ipasuna MIOITAK. Tunuunsie pusmnueckue
CBOMCTBAa OPTaHMYECKUX BELIECTB: arperaTHOE COCTOSIHHUE, TEMIIEPATypbl KUIIEHUS
WJIM TUIABJICHHUS], JIOTHOCTD; 3aBUCUMOCTb MU3MEHEHUS CBOWCTB B TOMOJIOTHYECKOM
pSAY OT MOJIEKYJIIPHOW Macchl (BEJIMYMHBI YTIIIEPOJHOTO cKenera). PacTtBopuMocTh
OpraHWYECKHX BEIIECTB B MOJSPHBIX (BOJA) U HEMOJSPHBIX (3PUP) paCTBOPUTEIAX.
Juccouuanusi OpraHu4eCKUX BEIIECTB B BOJE: 3JEKTPOIUTHI (CHIIbHBIE U cl1adble) U
HEAJIEKTPOJIUTHI.

Tunel n30Mepun: CTPyKTypHasi U POCTPAHCTBEHHAsA. Pa3HOBUIHOCTH CTpYK-
TypHOH (YIJEpOJHOTO CKEeJleTa, MOJIOXKEHUS KpaTHOW CBSA3HM, (PYHKIHMOHAIBHOU
IpyNIbl WIK 3aMECTUTEINSI, MEXKKIIACCOBAas) U MPOCTPAHCTBEHHOM (reoMeTpuyuecKast
Y ONITUYECKAsl) U30OMEPUHU.

Teoprss XUMHUYECKOIO CTPOCHUS — OCHOBA OpraHU4ecKoi XUMHUH. OCHOBHBIE
noJoxeHus u ciencteus teopun A.M. bytnepoa. HayuHoe u npaktudeckoe 3Ha-
YEHUE TEOPUHU.

OO01Me MOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, IO-
JIMMEp, 3JIEMEHTAPHOE 3BEHO, CTENEHb MMOJUMEpU3alny, Peakunyu noammepusanuu
Y TOJIMKOHAEHCAIIMU KaK CIOCOObI MOTYYEHUs MOJIUMEPOB, UX CXOJCTBA U pa3iiu-
qusl.

Pa3zgea 2. OcHOBHBIE KJIACCHI OPraHUYECKUX COCAUHECHUI.

2.1. YriaeBoaopoabl - ajJKaHbl, [IUKJIOAJIKAHbI, AJIKCHBI, aJKaIUCHbI, aTKUHBI,
apoMaTUYeCKHue yrieBOJ0PO/Ibl U UX TaJIOT€HOMPOU3BOIHBIC.

AJIKaHBI.

O6mast popmyia, rOMOJIOTHYECKUHN sl (HaA3BaHMS aTKAHOB U MX PAJUKAJIOB
C1 — Cio). CTpoeHue Momekynbl METaHa, 3TaHa U nponaHa (rpaduueckue, dJeK-
TPOHHBIE U TPOCTPAHCTBEHHBIC (DOPMYIIBI).

N3omepust U cuctemaTuueckas HOMEHKJIATypa aJlKaHOB.

Pu3nyeCcKrne CBOMCTBA.

Xumuyeckue coiictBa: |. OCHOBHOW THUI pEaKIUM aJKaHOB - PaJIMKAJIbLHOE
3aMmenieHne (Sg): TaJlOTeHUPOBAaHKUE, HUTPOBAHUE, CyIbpupoBaHue. MexaHnu3Mm pe-
aKIuu Sr — ONKCaHWE CTaJUi Ha MPUMEpPE peakiuu rajoreHupoBanus. [IpaBuna
3aMElIEHUs Y MEPBUYHBIX, BTOPUYHBIX, TPETUUHBIX aToMOB yrieposa. |l. Peakiuu
OTHICTUICHUS: JACTHAPUPOBAHUE, Aeruapouukinzanus, pudopmunr. 1. Peakuuu
MeperpynnupoBKy - uzomepusanuu. [V. Peakiiuu TepMudeckoro pasioxeHus (Kpe-



KUHT). ['opeHue ajikaHoB.

Haxoxnenue ankaHoB B mpupoje. JlabopatopHbie criocoObl MOyYSHUS all-
KAHOB:

JNEeKapOOKCUIIMPOBaHUE COJIEN KapOOHOBBIX KHCIIOT, peakuus Bropua, ruapu-
pOBaHUE HEMPEIEIbHbBIX YTIEBOJA0POIOB (AJIKEHOB, aJIKaJUEHOB U aJKUHOB). DJIEK-
TPOJIN3 COJE€l KapOOHOBBIX KHUCJIOT Ha MHEPTHBIX 3JieKTponax. Cnemnudpuueckue
CBOMCTBa M CIOCOOBI MOJy4YeHUs MeTaHa (M3 KapOuja ajlOMHUHUS, U3 yriepoja U
BOJIOPOJIA).

O06J1acTi MPUMEHEHUS U MEIMKO — OMOJIOTHYECKOE 3HaUEHNE aJTKaHOB.

Huxnoankanepl. O6mas ¢opmyna, romosioruyeckuit psga. OcoOeHHOCTH
ctpoeHust Manbix (C3—C4) HUKIOB — «0AaHAHOBBIC» CBSA3U U UX BIMSHUE HA XUMUYE-
CKHE CBOMCTBA.

N3omepus u cuctemMaTuyeckass HOMEHKJIATypa [IUKIJIOATKAHOB.

du3nyecKrue CBOMCTBA.

Xumunueckue cBoiicTBa: 1. Peakruu npucoenunenus (A) y manbix (Cz u Cy)
[IUKJIOB U peakluu pagukaibHoro 3amernieHus (Sr) y HopmanbHbIX (Cs u Cg) HUK-
n0B. |l. Peakuun ormennenus (E) — nerunpuposanue. 111. Peakunu ropenus.

CriocoObl Mmody4yeHus: 1Mo peakiuuu Broplia, W3 IUKIOAIKEHOB, apoMaTHye-
CKHX YTJIEBOAOPOIOB.

OO6utacTu MPUMEHEHUS U MEIUKO - OMOJIOTHYECKOE 3HaYCHUE.

AJIKeHBI.

O6m1as popMyna, TOMOJIOTUUECKUN PSI.

Crtpoenue MoJeKybl 3THIIeHa (Tpaduueckoe, 3JIEKTPOHHOE, MPOCTPAHCTBEH-
HOe€). OCOOEHHOCTH CTPOEHUS JBOMHOM CBSI3U (G- U TT-CBS3H).

N3omepust cTpykTypHas (YIJIepOJHOTO CKEJeTa, MOJIOAKEHUS IBOMHOM CBSI3H,
MEXKJIAaCCOBas); MPOCTPaHCTBEHHAs (1uc- U TpaHc-). CucTtemMaTudyeckas HOMEHKJIa-
Typa aJIKEHOB.

du3nyecKrne CBOMCTBA.

Xumuyeckue cBoictBa: |. OCHOBHOM THN peakiuil aJKeHOB — AJIEKTPOPHUIIb-
HOe TmpucoenuHenne (Ag): TUAPUPOBAHKE, TaJIOTEHUPOBAHUE, TUAPATAIIMS, THIPO-
rajnorenupoBanue. [Ipasmio B.B. MapkoBHMKOBa, yCIOBUSI HapylIEHUs] MpaBuUia.
Il, Peaktiuu otmeruienus (E) — nerunpuposanue. I11. Peakiun xecTKoro U MArkoro
OKHUCJICHHS ¢ 00pa30BaHUEM Pa3IMUHbIX NPOoayKTOB. |V. Peakius noaumMepusaiuu.

CrocoObl MOJTy4YeHUs W3 MOHO- W JUTATIOTCHAIKAHOB, CIUPTOB (MPaBHUIIO
A.M. 3aiinieBa), aTkaHOB, aJIKEHOB, aJIKaJUCHOB.

OO6nacTu MPUMEHEHUSI U MEIUKO-OMOJIOTUYECKOe 3HAYCHUE aJTKEHOB M MPO-
JYKTOB UX MOJMMEPHU3AIUU.

AJIKaJIMeHbl.

O6mast popmMyia, TOMOJTOTUYECKUI psiji. Pa3HOBUAHOCTH TUEHOBBIX YTIIEBO-
JOPOJIOB (C COMNPSHKCHHBIMHU, KYMYJIMPOBAaHHBIMU U U30JIMPOBAHHBIMU JIBOMHBIMHU
CBSI3SIMH).

Crpoenue MosieKkyJibl OyTaaueHa, BiusHue 3¢ dexra conpsikeHus: Ha 0coOeH-
HOCTU XMMHYECKHUX CBOMCTB.

N3omepus U cuctemaTuueckas HOMEHKIIATypa ajlKaJueHOB.

Pu3nyecKrne CBOMCTBA.



Xumuyeckue coicTBa: |.OCHOBHOW THUN peakiui ajKaJueHOB — DJIEKTPO-
¢uneHOE Tprcoenunenue (Ag): 1-2, 1-4 nmpucoenquHeHne B 3aBUCUMOCTH OT YCIIO-
BUl mpoBeaeHUs peakuuu. |l.Peakuuu nmonumepuszanuu AMEHOBBIX YTIEBOJAOPOIOB
— nosryueHnue kayuaykos. |ll. Peakuuu ropenus.

CriocoObl MoayyeHus U3 aJIkaHOB U alikeHoB. Crienu@uyeckoe moxydeHue us3
sTriioBOrO cniupra — peakuus C.B. Jlebenesa.

AJIKUHBI.

Ob6mast ¢popmyna, romosoruueckuii psia. CTpoeHHE MOJEKYJbl aleTUiIeHa
(rpaduueckoe, IIEKTPOHHOE, MPOCTPpaHCTBEHHOE). OCOOCHHOCTH CTPOCHHS TPOU-
HOMU CBsI3M (OJHA G- CBSI3b U JIBE T-CBSI3N).

N3oMepus yriepoJHOrO CKeleTa, MOJOKEHUS TPOMHOM CBSI3M, MEKKIIacCOo-
Bas. CucrtemaTuyeckas HOMEHKJIATypa aJIKUHOB.

Pu3nyecKrue CBOMCTBA.

XHWMUYECKUE CBOWCTBA!

I. OCHOBHO#1 THII peaklnii ATKMHOB — IEKTPOUIbHOE prucoeauHeHHE (Ag).
Oco0eHHOCTH peaKIuu THApaTalid aJKUHOB - peakuus KydepoBa — moiiyuyeHwue
anbIAETUA0B U KETOHOB.

Il. Peakuuu 3amerieHusi atomMma BOJAOpPOJa y yriepoaa ¢ TPOMHOM CBS3BIO —
IPOSIBJICHUE KUCJIOTHBIX CBOMCTB aJIKUHOB.

I1l. Peakuiyu nonumepusaiuu: 1u- U TpPUMEPU3aLIIH.

IV. Peakiuu >keCTKOTO M MATKOTO OKUCIEHHUS C 00pa3oBaHUEM Pa3IUYHBIX
MPOAYKTOB.

CrocoObl MOy4eHUsI U3 ajJKaHOB, aJKEHOB, JUTATIOTCHNPOU3BOAHBIX. Crie-
nuduyeckue cnocoObl NOJYyYEHHUs alleTHIIeHA (M3 MeTaHa U KapOu/1a KaJIbLIMsl).

OO6sacTu MPUMEHEHUSI U MEUKO-OMOJIOTHYECKOE 3HAUYCHUE aKMHOB M TPO-
JYKTOB UX MOJIUMEPHU3AIUU.

ApomMaTuyecKue yrieBoaopoabl (apeHsbl).

O6mast hopmysna, TOMOJOTUYECKHUI Psif (B TOM YHUCIE TOJYOJ, ATHIOCH30,
KyMOJI, KCHJIOJIBI, CTUPOJT). DIEKTPOHHOE CTPOECHUE apEHOB Ha MPUMEPE MOJIEKYJIbI
OeHzora.

N3omepust romosnioro 0en3ona. HoMenknatypa apeHoB (TipaBujia U CiocoObl
HyMEpallui aTOMOB YIJIepoja B OEH30JIbHOM KOJIbIIE Y TOMOJIOTOB M TTPOU3BOIHBIX
oen3zomna). [IponsBoaHbie O€H30J1a - TPEACTABUTENH PA3IMUYHBIX KJIACCOB OpraHuye-
CKHMX BEIECTB (CTUPOJI, TaJloreHapeHbl, (heHoJI, OeH3ambaeru 1, OCH30MHas KUCIIOTA,
AHWJIMH).

Pu3nyecKrne CBOMCTBA.

Xumuyeckue cpoiictBa: |.Peakiuu mo OeH30JbHOMY KOJIBIYY: 1) OCHOBHOM
THUIT PEaKIMi apOMaTHYECKUX YIIIEBOJAOPOOB - JIeKTpoduibHOe 3amelneHue (Sg):
raJIoreHUpOBaHUE, HUTPOBAHUE, AIKWIMPOBAHKE, CYIb(UPOBAHUE, AllUIUPOBAHUE.
Bmusinue snexrpogonopusix (I pona) u snekrpoakuentopusix (11 poaa) 3amecture-
Jed Ha peakuuu Sg y IPOU3BOAHBIX O€H30J1a; 2) peakiuu ¢ HapylIeHUEM apoMa-
TUYHOCTH - XJIOPUPOBAHHWE, THAPUPOBAHUE; 3) OKHCICHHE OCEH30J1a B >KECTKHX
yCJIOBUSX J10 MajenHoBoro anrujapuma. |l.Peakiuu romosnoros 6eH3osa mo 60Ko-
BOHM 1enu: 1) rajoreHupoBaHue (CpaBHEHUE PEAKIUMU TaJIOTEHUPOBAHUS MPU pas-
JUYHBIX YCJIOBHSIX Ha MPUMEPE TOIYO0JIa); 2) OKUCIEHHE TOMOJIOroB OeH30J1a B pa3-



nuuHbIX cpenax. lll.I'openne GeH30i1a 1 €ro roMOJIOTOB.

CrocoObI OJTy4eHHST apEHOB U3 ITUKIIOATKAHOB, ATKAHOB, alleTHJICHA U TIPO-
NYHA.

O0s1acTé MPUMEHEHHS U METUKO-OMOJIOTNYECKOE 3HAUCHHE APEHOB.

I'ajioreHNpou3BOIHbIE YII€BOIOPOI0B.

Knaccudukanus u cTpoeHUE TaOTeHIPOU3BOIHBIX YTIIEBOIOPOIOB.

O6mume pusznyeckure CBOMCTRA.

Xumnueckue cpoiictBa: |. Peaknuu HykieopunbHOro 3amenieHus (Sy): co
eJI09aMu, CIIUPTAMH, IMaHUIaMA aKTUBHBIX METaJIOB, amuHaMu. [l.Peakiuu ot-
meruienus (E): geranorenrpoBanue, 1eruaporaioreHupoBaHue.

CriocoObI MOTyYeHUsI U3 ATKAaHOB, aJTKCHOB, aJIKAJANCHOB, AJIKHHOB, apOMaTH-
YECUKHUX YTJIEBOJIOPOJIOB, CIUPTOB.

OO6mactT TPUMEHEHUS W MEAUKO-OMOJOTUYECKOe 3HAaYeHHE HEKOTOPHIX
IPEICTaBUTENEH raJoreHITPON3BOHBIX.

2.2. Kuciiopoacoaep:xaiue OpranuiecKkue COeIUHEHHUs] — CIUPTHI OJHO-
aTOMHBIC 1 MHOTOATOMHBIE, TIPOCTHIC YPUPHI, (EHOBI, ATBACTHAB U KETOHBI, Kap-
OOHOBBIE KUCJIOTHI U UX TTPOU3BOAHBIC (COJIU, CIIOKHBIC dPUPHI, AHTUIAPHUIBI U XJITO-
PaHTHAPHUIBI, AMHJIBI ).

CnupThl OTHOATOMHBIE.

O6mast ¢hopmysa, TOMOJOTUYECKUM Psii MPENETbHBIX OJHOATOMHBIX CIIHP-
ToB. CTpoeHHne MOJIEKyJbl 3TaHoja (rpaduyeckas v 3JIEKTpOHHAS POpPMYJIbI, pac-
npeiesieHrue AIEKTPOHHON IIJIOTHOCTU B MOJIEKYJIE).

Knaccudukanms: mepBUIHBIC, BTOPUYHBIC U TPETHYHBIE CITUPTHI.

N3oMepus yriiepoaHOro CKeJeTa, MOJIOKEHUS TUAPOKCHUIBHONU TPYIIbI, MEXK-
KJ1laccoBas ¢ pocThiMu d¢upamu. HoMeHknaTypa cnupToB (cucTemaTudecas, pa-
[IMOHAJIbHAS, TPUBHAJIbHAS). BEH3UIIOBBIN CIUPT — MPE/ICTABUTENIb APOMATHUYECKUX
CITUPTOB.

®duznueckne cBoricTBa. CpaBHEHHE TeMIlepaTyp KHUIIEHUS CHUPTOB C IMPO-
CTBIMH | CIIOKHBIMH d(prpamu, KapOOHOBBIMU KHCIIOTaMH, BOJIOH.

Xumudeckue cBoiictBa: 1. Cnabbie KUCIOTHBIC CBOMCTBA (B3aMMOACHCTBHE C
MIEIOYHBIMU METaJUTAMH, THIPOJIN3 ANKOTOIATOR). CpaBHEHHE KHCIOTHBIX CBOMCTB
CIUPTOB C KapOOHOBBIMH KHucJoTamMHu U ¢deHonoM. |l. Peaknuu HykieopuibHOTO
3amenieHus (Sy): ¢ TAIOTeHBOAOPOAaMH, KapOOHOBBEIMU KHUCIIOTAMHU M CEpHOM pas-
6asnenHoi kucnotoit. |ll. Peakuuu otmemnenus (E): BHyTpr U MEKMOJIEKYISIpHAS
neruapatanus. |V.Peakuyu okucieHus MEPBUYHBIX (10 allbJIeTHI0B U KapOOHOBBIX
KHUCJIOT) U BTOPUYHBIX (O KETOHOB) CIUPTOB PA3TUYHBIMU OKUCIUTEIISIMU U pEak-
ITUU TOPEHUS.

CriocoObl TOJTydeHHsI U3 aJTKEHOB, aJIbJICTUIOB U KETOHOB (BOCCTAHOBJICHU-
€M), TaJIOTCHOMPOU3BOIHBIX YTICBOJAOPOIOB, M3 CIIOXKHBIX 3(PHUPOB (IICIOYHBIM
ruaponu3om). Crnernuduyueckue crnocoObl MOYYSHUS METaHoJa U dTaHoa (Opoxe-
HUEM TJIIOKO3bI).

CnupThl MHOTOATOMHBIE.

CtpoeHune MOJIeKyJ STHJICHTJINKOJIS, TIUIIEpUHA U COPOUTA.

Cucremarnueckass HOMEHKIIATypa 3TUX CITHPTOB.

Pu3nyecKrue CBOMCTBA.



Xumuueckue cpoiictBa: |. OOume cBoiicTBa ¢ OAHOATOMHBIMU cIUpTamu: 1)
cmaObie KUCIIOTHBIE CBOMCTBA; 2) peakiuu Sy; 3) ropenue. Il. Ocobennoctn xumu-
YECKHUX CBOMCTB MHOTOQTOMHBIX CIIUPTOB: 1) KOMILJIEKCOOOpa30BaHUE C TUAPOKCH-
nom meau (I1); 2) B3aumopaeicTBrE THIICpUHA C HUIIUMH KapOOHOBBIMHU U BBIC-
MIMMU KUPHBIMU KUCJIOTaMH, a30THOM KucnoToi; 3) peakuuu otmerieHus (E) —
JEerupaTalnrs 3TUICHTIIMKOIIA 10 alleTalbAeTuaa; 4) OKUCICHHE 3TUIIEHTJIUKOJIA J10
IaBEJIEBOUN KUCIIOTBHI.

[Tomy4yeHue 3TUIEHIIIMKONA (U3 dTUJIEHA peakiueil Baruepa), rimuepuna (13
raJIOTeHIPOU3BOAHBIX YTIEBOAOPOAOB), COpOUTA (BOCCTAHOBICHUEM TIJIFOKO3bI).

OO0JslacT IPUMEHEHHSI U MEIUKO-OMOJIOrMYecCKOe 3HayeHue cnupToB. Du-
3HOJIOTUYECKOE JIEHCTBHUE ATAHOJIAa HA OPTaHU3M YeJIOBEKa.

IIpocTtbie 3puphbl.

O6mas popmyna. Ctpoenne MoJieKynbl (Tpadudeckas u dIEKTpoHHBIC (Dop-
MYJIbl) TUMETUIIOBOTO A(upa.

M3oMepus: cTpoeHUs YIJIEBOJIOPOJIHBIX PaJUKaIoB, MEKKIACCOBAsl C OJIHO-
aToMHBIMH criipTamu. HoMeHkiartypa.

duznyeckre CBOMCTBA (IUI0Xask paCTBOPUMOCTh B BOJIE; CPABHEHHUE TEMIIEpa-
Typ KUIIEHUS CO CIIUPTaMU, CIOKHBIMU d(upaMu, KapOOHOBBIMHU KHUCIIO TaMH, BO-
T0i).

XUMHUYECKUE CBOMCTBA: XUMUYECKass UHEPTHOCTh, OTCYTCTBUE PEAKIIUU TH/I-
poJin3a, OMbUIEeHUS. B3anumoneicTBue ¢ CUIIbHBIMA MUHEPATIbHBIMU KHCIIOTaMHU.

CriocoObl OJIy4eHHS U3 CIUPTOB (MEKMOJIEKYJISipHAs AeTUIpaTalus), ajako-
TOJISITOB C TAJIOT€HAJIKWIIAMH.

[IpumeHeHue: B pa3IMuHbIX OOJACTSAX HAYKH U MPOMBIIIJICHHOCTH, B MEIH-
IIAHE.

DeHOJIbI.

Knaccudukanusi, oduue GpopmMyiibl 04HOATOMHBIX ((hEHO, KPe30J1) U MHOTO-
ATOMHBIX (TUPOKATEXHUH, PE30PLUH, THIPOXUHOH) (DEHOJIOB.

CrtpoeHune MOJEKyJ MEePEUYHCICHHBIX (PEHOJIOB. DIEKTPOHHOE CTpoeHue ¢e-
HOJIa, pacrpeereHre 3IEKTPOHHOM TUIOTHOCTH B €ro Mojiekyne. OTinyue B cTpoe-
HUU (PEHOJIOB M apOMATHYECKOTO chupTa (Ha mpuMepe Kpe3osia U OEH3WIOBOTO
CIupTa).

W3omepust B3aMMHOTO PaclojIOKEHUsl 3aMeCTUTeNIe 1 HOMEHKIaTypa (eHo-
JIOB.

du3nyecKrne CBOMCTBA.

Xumuueckue cpoiictBa genona: |. Peaknuu no ¢pyHKkunoHansHO# rpymime; 1)
KHCJIOTHBIE CBOWMCTBA: B3aMMOJICHCTBHE CO INEIOYHBIMU METaJUIAMH, IIEII0YaMH,
ruaponn3 GeHonAToB. CpaBHEHHUE KUCIOTHBIX CBOMCTB ()eHOoA C anu(paTUYECKUMHU
cnupTamu, KapOOHOBBIMU KHcIoTamu; 2) peakius stepudukanuu. |l.Peakumm mo
OCH30JIbHOMY KOJIBILY: 1) peakuuu 31eKTpoHIbHOTO 3aMelleHus (Sg): TaJloreHu-
poBaHWEe, HHU- TPOBAHHE , AQJIKWIMPOBAHHUE, CYIb(UPOBAHWE, AlUIUPOBAHUE.
2)BoccraHoBiieHHe (ruapupoBanue) (enona ao uukiorekconona. lll. Oxucnenue
THIPOXHWHOHA 10 XuHOHA. ['openue denona. IV. KauecTBeHHble peakiuu: ¢ XJIOpU-
nom xenesa (111), Gpomuoit Booi.

Crioco6bl monyueHus QeHosa: u3 KyMosa, XJopOeH305a, THIPOIU30M COOT-
BETCTBYIOILLUX CJIOXHBIX 3(DUPOB.



Menuko-6uosnoruueckoe 3HayeHue (peHosa, HEKOTOPHIX €ro MPOU3BOAHBIX,
TUIPOXUHOHA.

AJbieru/ibl 1 KETOHBI.

Omnpenenenue aabAeTruIoB U KETOHOB, 0011as Gpopmyiia.

Knaccudukanus. ['omonorundeckue psiapl. CTpoCHHE MOJICKYJ METaHals,
ATaHals, MPONaHOHA. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOM TPYIIIbI, pacrpeje-
JICHUE AJIEKTPOHHOM IUIOTHOCTH B MOJIEKYJIAX METAHaJsA, 3TAHAJS U MPOMAaHOHA.

N3oMepus CcTpoeHUs YIJIEBOJIOPOJHBIX PAJAUKAIOB, MOJOXKEHHUS (DYHKIIHO-
HaJBLHOM TPYIIIBI y KETOHOB, alIbJIETHI0B U KETOHOB MEXIy co0oii. Homenkmarypa
(cuctemaTuyeckas, paluoHaiIbHasi, TPUBHAIbHAS).

du3nUECKUe CBOMCTBA METAHAIIS, ITAHAJIS, MPOMAHOHA.

Xumudeckue cBoictBa: |.Peaknuu nmo ¢yHKIMoOHAIBLHOW TpyIine: 1) OCHOB-
HOM THUI peakiuid albJerua0B — HyKIeohuarHoe mpucoeauuenue (Ay) BoIopoaa,
CIIUPTOB, BOJbl, CHHWJIBHOW KHUCJIOTHI, THAPOCYJIb(PUTA HATPUS, PEAKIIUS aJIbJI0Tb-
Hasi KOHJCHCAlUK; 2) peaKlMK 3aMEILeHHs] aTOMa KUCI0poJia C aMMHUAKOM, aMHHa-
MU, THUJIPA3UHOM; 3) KauyeCTBEHHAs PEaKIUs Ha albJCTUIHYIO TPYIIy — «cepelpsi-
HOT'O» U «MEIHOTO» 3epKalla KaK PeaKlMy OKUCICHUS ajJbJeru0B 10 KapOOHOBBIX
KHUCJIOT;

4) peakuuu MOJIUMEpPHU3AIMU: METaHad /10 Mapadopma, COMOJUMEPU3AINU
dopmanbaeruaa ¢ perosom. |l. Peakius ropenus.

[IpencraBurens HENMpEAEHbHBIX AIBACTUAOB — AKPWIOBBIM anpaerui. Pac-
IpeiesieHue AIEKTPOHHOU TJIIOTHOCTU B €ro MoJiekyse. OCOOEHHOCTH XUMUYECKUX
CBOMCTB (HapyweHue npaBuia B.B. MapkoBHUKOBa B peakusX MNPHUCOECIUHEHUS
Ag 110 TBOWHOM CBSI3U B YIJIEBOJIOPOJIHOM PaJHKAJIE).

CriocoObl MOTy4YeHUSs alibJIETU/IOB U KETOHOB U3 aJIKEHOB, aJIKWHOB, CIIUPTOB.
Crnenuduyeckue crocoObl MOTyYEHUsI METaHaJsl U TPOMAHOHA.

O6nacTu TPUMEHEHUS U MEAUKO-OMOJOTHUYECKOE 3HAYCHUE BAKHEHIIUX
MPEICTaBUTEIIEH.

KapOoHoBbIe KHCJIOTHI M UX IPOU3BOJIHBIE.

Ob6mas popmyna. CtpoeHre KapOOKCUIIBHON TPYMIIbI, paclpe/iesieHUe dJIeK-
TPOHHOM TJIOTHOCTU BHYTPH (PYHKITMOHATHHOM TPYIIIIHI.

Knaccudukanus: oqJHOOCHOBHBIE U MHOT'OOCHOBHBIE; TpejeibHbIe, HEIpe-
JIeTbHBIC U apOMATUYECKUE; HU3IIUE U BhIcIINEe (kupHbIe). KapOOHOBBIE KHCIIOTHI €
JOTIOJIHUTEIbHBIMU (PYHKIIMOHAIBHBIMU TpynnamMu (TUIPOKCU-, aMUHO-, KETOHO-,
rajloreHo-).

["'omosorudeckuii psii npeaesibHbIX MOHOKapOOHOBBIX KUCIIOT.

W3omMepus yriepoaHOro CKelieTa, MEKKIIaccoBasi (CO CIOXHBIMU d(dupamn),
ontuyeckas (moustue o L u D cTrepeoxumMudeckux psigax Ha MpUMEPE MOJOUYHOM
KHUCJIOTHI).

HomMmenknaTtypa (cucteMaTtnueckasi U TpUBHAJIbHASI) KUCIOT U COOTBETCTBY-
IOIIMX UM COJIE: MypaBbUHOW, YKCYCHOM, IPONIMOHOBOM, MAaCIISIHOM, aKpUJIOBOU,
I1aBeJIeBOM, MaJIOHOBOM, SHTApHOW, MOJIOYHOW, MUPOBHUHOTPATHOM, sOJOYHOM,
OCH30MHOM, MaTbMUTHHOBOM, CTCAPUHOBOM, OJCHHOBOM, JMHOJEBOW, JTHHOJICHO-
BOW.

duznyeckre CBOMCTBA BaXKHEHUIIMX KHUCJIOT (0Opa3oBaHUUE TUMEPOB M TIO-
BBHIIIIEHUE TEMIIEpaTyp KUMCHUS U TUIaBJICHUS B CPABHEHUHU CO CIUPTaMU, d(hUpamu,



BOJION).

Xumunueckue cpoiictBa: |. Peakiuu no kapOokcuiabHOM rpynme: 1) Kucior-
HbI€ CBOMCTBA: JCHCTBHE HA WHIUKATOPBI, OOpa30BaHHE COJEH MpU B3aUMOJCH-
CTBUU C aKTUBHBIMH METAJJIAMH, UX OKCHJIAMH, THIPOKCHUIAMHU, COJIIMH CJIa0bIX
MUHEpAIbHBIX KUCIOT; 2) peakuuu Sy C 00pa3zoBaHUEM IMPOU3BOJIHBIX: aHTUIPH-
JIOB, aMHJIOB, XJIOPAHTUIPUIOB, CJIOKHBIX d(PUPOB M MX THAPOIH3; 3) PEaKIIUU Je-
KapOOKCUIIUPOBaHUS coJie KapOOHOBBIX KUCHOT. |l. Peakiuu no yriieBogopoHo-
My pagukany: 1) moiydeHue XJIOPYKCYCHON KHUCIOTHI (Sg); 2) 0COOCHHOCTH XHMHU-
YEeCKUX CBOWCTB (HapyuieHue npasuia B.B. MapkoBHUKOBA B peaklusIX MPUCOETU-
HeHUs (Ag) IO IBOWHOM CBSI3M y aKPHIIOBOM KHCIIOTHI. 3) peakiuu Sg 'y OCH30MHON
kucnoThl. 1. Peakiuu ropenus. OcoO€HHOCTH OKUCIICHUSI MyPaBbUHOW KUCIIOTHI.

CriocoObl TOMyYEHUS: OKHUCICHHE ANKaHOB, aIKEHOB, AaJKWHOB, TOMOJIOTOB
OeH30J1a, IEPBUYHBIX CIIUPTOB, aJbIACTUAOB. [ UIPOJIU3 MPOU3BOIHBIX KapOOHOBBIX
KHUCJIOT, )KUPOB, TPUTAJIOTCHAJIKAHOB.

CrnosxxHble 2QUpbl KaKk BaXXHEHIITUE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: CTPO-
€HHUE CI0XKHOA(UPHOU CBSI3M, HOMEHKJIATYpa U U3oMepusi, GU3NYECKUE U XUMUYe-
CKHE€ CBOMCTBA, CIIOCOOBI MOTYUYEHUS.

Menuko-01oIOrH4ecKoe 3HaAYeHUE BaXKHEUIIMX KapOOHOBBIX KHUCIOT U UX
IPOU3BOJIHBIE.

2.3. A3oTcoaep:kaniue coeJMHEHUs] — aMUHbBI aTudaTUuecKue U apoMaTnye-
CKHE, aMUHOKHUCJIOTBI, TETEPOITUKINUECKNE COCTUHECHUSI.

Amunsbl (anudaTudyecKkue 1 apoMaTHYeCKue).

Ob6mas popmyna. OnpeneneHne aMUHOB (Kak MPOU3BOJIHBIX YTIEBOAOPOIOB
n ammuaka). CTpoeHre aTomMa a3oTa U MOJIEKYJ METHWJIaMUHA U aHWJIMHA; paclpe-
JIEJIEHUE BJIEKTPOHHOW IUIOTHOCTH B 3THX MOJIEKYJIaX.

Knaccudukanus: nepBuUHbIe, BTOPUYHBIE U TPETUYHBIC; MOHO- U IUAMUHBI;
npenesbHbIe U apoMaTH4ecKue, ux obimue Gopmysbl. ['OMONIOTHYEeCKUd psi mep-
BUYHBIX AMUHOB.

N3omMepus 1 HOMEHKIIaTypa (CucTeMaThuuecKasi U palioHalibHas ).

duznyeckre cBoMCTBa (PaCTBOPUMOCTh M B3AUMOJIEHCTBHUE C BOJION).

Xumunueckue coiictBa: I. Peakuun no amuHorpynne: 1) OCHOBHbIE CBOMCTBA
aMUHOB — 00pa3oBaHUE COJIEH ¢ MUHEpAJIbHBIMU KuciaoTamu. [1{enounoit ruaponus
COJIEl aMUHOB. 3aBUCUMOCTh OCHOBHBIX CBOMCTB AMUHOB OT CTPOECHUS PaUKAJIOB;

2) B3aUMOJICUCTBUE C allbJIETU]IAMH, TAJIOTEHAJKWIAMU, XJIOPAHTUAPUIAMHU
KapOOHOBBIX KHUCJIOT, a30TUCTON KHUCIOTOM (peakius nezamuuupoBanus). II. Oco-
OCHHOCTHU peaKIiyi TOPEHUS AMUHOB.

CriocoObl TIOJIy4eHHSI M3 TaJOTCHAIKWIOB WM JPYTUX aMHUHOB, BOCCTaHOB-
JICHUEM HUTPOCOEIUHEHUM.

AHWIVH U €T0 MPOU3BOJHbIE. XUMUYECKUE CBOMCTBA aHUJIMHA — PEAKIUU 1O
aMUHOTpyMIe U 0€H30JIbHOMY KOJIbIly. KauecTBeHHas1 peakius aHWJIMHA C OpOMHOM
BOJOM.

OO6acTu MPUMEHEHUS U MEUKO-OMOJIOTHYECKOE 3HaUCHUE aMUHOB, aHUJIU-
Ha U €ro MPOU3BOIHBIX

AMHMHOKHCJIOTHI.

Omnpenenenue, obmas GopMmyna. AMUHOKUCIOTHI — reTepodyHKIIMOHATBHBIE
COEIMHEHMUS.



Knaccudukanus: anbda-, 6era-, raMMa-aMUHOKHCIIOTHL. HelTpanbHbie, oc-
HOBHBIE U KUCIIBIE.

N3omepust yriaepoaHOro CKEJeTa, MOJIOKEHHUS] aMUHOTPYIIIBI OTHOCUTEIBHO
KapOOKCHIIbHOM, onTudeckas. HomeHnknarypa (TpuBHalbHAs U CHCTEMaTHYECKasi)
BaXHEUIITMX aMUHOKHUCIIOT: TJIMIIMHA, aJJaHuHA, CEpUHA, IUCTEHHA, ()eHUITAIaHNHA,
TUPO3WHA, JTU3WHA, acCHaparuHOBOW KHCIOTHl. OCOOEHHOCTH COCTaBa M CTPOCHHS
ATUX AMHUHOKHUCIIOT.

PuU3nYECKNE CBOMCTBA.

XUMHUYECKUE CBOMCTBA: aM(OTEPHOCTh aMUHOKUCIOT U3-3a HAJTUYUS B MOJIe-
KyJiax (YHKIIMOHAJIBHBIX TPYII ¢ TPOTUBOIIOJIOKHBIMU CBOMCTBaMu. |.Peakmmm mo
amuHorpynne: 1) oCHOBHbIE CBOMCTBa aMUHOKHUCIIOT — 00pa30BaHUE COJIel ¢ MUHE-
pPaTBHBIMH KHCJIOTaMHU; 2) PEaklWH C TaJOTCHAHTUIPUAAMU KapOOHOBBIX KHUCIIOT,
a3oTucTou kuciorou. |l. Peakiuu mo kapOOKCHIBHOM TpyIine: 1) KUCIOTHBIC CBOM-
cTBa — o0pa3oBaHue COJIeH; 2) MOJTYyYEHUE CIOXKHBIX 3(QUPOB U IPYTUX MPOU3BOJI-
HeiX. |ll. Peakiuu, o0ycrnoBieHHbIe HanuueM o0eux (GyHKIMOHAIBHBIX Tpynil: 1)
o0pa3oBaHKe OUTIOJISIPHBIX HOHOB B PacTBOPE; 2) 0Opa3oBaHuE MENTUI0B U OCJIKOB;
3) KaueCTBEHHBIC PEAKIIMU — C HUHTUAPUHOM (CXEMATHUYHO) U TUIPOKCUIOM MEIU
(1), — mayt ¢ m3meHenuem 1Bera. 1V. Peakiuu o pagukany (BXOISIIMM B €0 CO-
cTaB (PYHKIIMOHAIBHBIM Tpymmam): 1) KCaHTOMpPOTEHHOBAs ISl TUPO3UHA WK (e-
HUJIaJlaHuHa, 2) ¢ HuTpaTtoM cBuHia (1) ais mucrenna, - UIYT ¢ U3SMEHEHHUEM IIBE-
Ta; 3) peakuuu 3repudukanuu s cepuna. V. ['openue.

CrocoObl OJIy4eHHs! U3 TAJIOTCHIPOU3BOIHBIX KAPOOHOBBIX KUCIOT, IENTHU-
JI0B U OEJIKOB.

Menuko-61o0ruueckoe 3Ha4YeHUE BaXKHEUIINX aMUUHOKHUCIIOT.

I'eTepouukinyeckue coeMHEHM .

Omnpenenenue. Knaccudukamnus: maTH ¥ MIECTUWICHHBIE; C OJHUM U JIBYMS
reTepoaToMaMu; ¢ OJHHMM LIMKJIOM B MOJIEKYJIE U KOHIAEHCUPOBAHHBIE HECKOJBKO
IIUKJIOB.

CrpoeHne MOJIEKYJT BaKHEUIINX T€TEPOUUKINYECKUX COEAUHEHNN: TUPPOIIA,
nupUaArNHa, TMPUMUIMHA, MypuHa. Pa3nas mpupoaa atoma a3ora (CTpOEHHUE DJIEK-
TPOHHBIX 000JIOUEK) B ATUX coeauHeHUsX. CompsikeHue B MOJEKYJIaxX 3THUX Be-
IIECTB U UX aPOMATUYHOCTb.

du3nyYECKUEe CBOKMCTBA MUPPOJIA U TUPUINHA.

XUMHYECKUE CBOMCTBA TETEPOIMKIIOB (Ha MTpUMEpe MUppoJia U MupuanHa). |.
Peakuuu mo rerepoaTomMy — MPOSIBIICHHE OCHOBHBIX CBOWMCTB y MUPUJIMHA U KHUC-
JIOTHBIX CBOWCTB Yy HUPPOJA; MPUUYUHBI 3Toro pasznuuud. |l. Peakunuu snextpo-
dbunpHOrO 3amernieHus (Sg) MO apoMaTUYECKOMY KOJIbILY: HUTPOBAaHUE, CYIb(HUPO-
BaHue, rasioreHupoBanre. OCOOEHHOCTH TIPOBEICHHS JTAHHBIX PEAKITUH, - BIUSHUC
reTepoaToMa Ha MECTO 3aMeIleHHs BOJOpOa B Kojblax nuppona u nupuauxa. 1.
Peakunu ropenus. 1V. KauectBeHHble peakuuu nupposia u nupuauna. V. [upumu-
JTMHOBBIC U ITYPUHOBBIC OCHOBAHUS.

[TonyueHnne nupposa u NUpUIUHA.

Menuko-610I0rMuecKkoe 3HaUYeHUE BaXXKHEHUIIUX TeTEPOLUKIIOB U UX MPOU3-
BOJHBIX.

Pasznen 3. Baxkneiimue npupoaHbie NpeIcTaBUTEIH.



Kupsl.

Omnpenenenue. Knaccudukamuss u ctpoeHue (4UCIO JBOMHBIX CBSI3€M B KHC-
JIOTHBIX OCTATKaX BBICIIUX KUPHBIX KUACIIOT).

Homenknatypa u u3omMepust ;KMpOB.

®duznyeckre CBOMCTBA (3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTABA).

Xumuyeckue cpoiictBa: |. ['maponus KuciaoTHeIN, mienounon (oMmblaeHue). ll.
Peakiuu, uaymiye no JBOWHBIM CBSI3SIM B OCTATKaX BBICHIMX KapOOHOBBIX KUCIOT -
TUAPOreHu3anus, ¢ OpoMHON BOJ0M, ¢ Wogom. |ll. Peakuuu ropenus.

[Toy4yeHue >kUpPOB MO peaKuu dTEPUPUKALIIH.

Mpsuia — onpenenenue, PU3NIEeCKUe 1 XUMHYECKUE CBOMCTBA.

Menuko-61o0THuecKoe 3HaUeHUE PA3IMYHbBIX KUPOB U UX MPEBPAILCHUS B
OpraHU3Me€ YeJIOBEKA.

YriaeBoanl.

Omnpenenenue, oomas hopmyna.

Knaccudukanust yrieBoaoB: MOHO-, 1HU- U noiucaxapuabl. Kinaccudukamus
MOHOCAXapUJ0B: IEHTO3bI U '€KCO3bI, aJIbJ03bl U KETO3BI.

CrpoeHne MOJEKyJl BaKHEWIIMX MOHOCAaXapHJOB: TIIIOKO3bI, (PPYKTO3bI, ra-
JIAKTO3BI,

pu603bl1, 1e30kcupro03bl. Dopmynsl Ouimiepa nu Xeyopca; B3aUMOIEPEXO/IbI
OTKPBITON (POPMBI B HUKINYECKYIO; MTOJIOKEHUE TJIMKO3UIHOTO (I10JIyalleTaJIbHOrO)
TUAPOKCHIIA; BJICHHE TAYTOMEPHUH B paCTBOPAaX MOHOCAXapHUI0B.

M30oMepust MOHOCaXapHJI0B.

HomeHnkiaTypa HIUKIMYECKUX U OTKPBITHIX (POPM MOHOCAXapHUa0B.

dusnuecKkre CBOWCTBA INIIOKO3bI U (PPYKTO3BI.

XuMHUecKue CBOWCTBa (Ha mpumepe Tioko3bl): |. Peakium B OTKpBITOM
dopme: 1) obpazoBaHue KOMIUIEKCHOTO coenuHenus ¢ ruapokcugom meau (II); 2)
OKHUCJIEHUE aJIbJIETUAHON TpyNIibl OpOMHONM BOAOW, pEaKUUU «CepeOpsHOTO» U
«MEJTHOT0» 3epKaya, 0COOEHHOCTH OKHCIJIEHHS a30THOM KHCIOTOM; 3) BOCCTaHOBJIE-
HUE MO alpJAeruaHon rpynne a0 copouta. Il.Peakuun B umknudeckoit popme no
CHUPTOBBIM THApPOKCWIaM: 1) oOpa3oBaHUE TJIMKO3UAOB, MPOCTHIX U CIOKHBIX
a¢upoB (B ToM uuciie u ¢ pocopuoit kucioroi). 1. Peakiiuu 6poxxenus: cnupro-
BOE, MOJIOYHOKHCII0E, MacissHokucioe. |V. I'openune. V. Peaknuu TI0KO3bI ¢ TH/I-
poxcugom meau (1) npu HarpeBanun U 6€3 — KaYECTBEHHBIE PEAKIIMM HA TITHOKO3Y.

[TosryueHne MOHOCaxapuaOB T'MAPOJIM30M JAHU- U MOJMCAXapHa0B, (OTOCUH-
TE3.

Crpoenue u kinaccuukanus [ucaxapuoB: BOCCTaHABIMBAIOIMKE (MaIbTO3a,
JIaKTO3a, 11eJU100103a) U HEBOCCTaHABIMBAIOIIKE (Caxapo3a).

dusnueckrue U XUMUYECKHE CBOMCTBA: THAPOJIN3 10 MOHOCAXapuaoB, 00pa-
30BaHHE KOMIUIEKCHBIX coeMHEeHUH ¢ Tuapokcuaom meau (I).

CrpoeHue 1 cocTaB MOJUCaXapuI0B: KpaxMall, [EJUTI0103a, KJIeTYaTKa.

dusznyecKkue U XMMHUYECKUE CBOMCTBA: MO3TAMHBIN TUIPOIN3, 00pa3oBaHUE
CIIOKHBIX 3(QHUPOB (AlETATOB M HUTPATOB), KAUECTBEHHAs] pEaKLUMs HAa Kpaxmal
(cxemMaTHyHoO).

Mennko-6uonornyeckoe 3Ha4eHHe YIJIEBOJOB M UX IMPEBpAlleHUs B Opra-
HU3ME YeJI0BEKa.



Bbeaxu.

Crpoenue nentugHod (amugHOM) cBsizu. CTpyKTypa OEJIKOBBIX MOJIEKYJI:
MepBUYHASI, BTOPUYHAS, TPETUUHAS, XUMUUYECKUE CBSI3M, 00ECIICUYMBAIOIIUE YCTOM-
YUBOCTb 3TUX CTPYKTYP.

dusuyeckue cBOMCTBA.

Xumuueckue cBorcrBa: [.HacTUUYHBIM M TOJHBIA TUAPOJIU3 B Pa3IUYHBIX
cpenax; oOpartumoe (BbIcaiMBaHue) W HeoOpatumoe (naeHarypauus). |l.I{BeTHbIe
peakiuu OelIKOB: OMypeToBasi, KCAaHTOIIPOTEHHOBAs, ¢ HUTparoMm cBuHIa (11).
Menuko-01osIornueckoe 3HauyeHue OEJIKOB M MX MPEBpPALICHUsI B OpraHu3Me
yenoBeka. MickyccTBeHHbIN CMHTE3 OEJIKOB U MENTHIOB.

HyxkJ/ienHOBBbI€ KHCJIOTHI.

Omnpenenenre, COCTaB U CTPOCHUE HYKJIEO3UI0B U HYKJIEOTUIOB KaK KOMIIO-
HEHTOB HYKJICUHOBBIX KHUCIIOT.
OmnpeneneHne HyKJIEMHOBBIX KUCIOT, KJIacCU(UKALUA: 1€30KCUPUOOHYKIIEHU-
HoBas kuciota (JJHK) u pubonyknennonas kucnota (PHK).

Pasznuuue B cocraBe u crpoennn JIHK W PHK. Xumnueckass ocHoBa npus-
114 KOMIJIEMEHTAPHOCTH.
buonornyeckas ponb HykiIenHOBbIX KucnoT: pynkunu JJHK u PHK.

4.2 Copep:xkanne Tembl npakTuyeckoro 3ansatus (I, I cemectp)

CTpyKTypa NpaKTHYeCKUX 3aHATHHA M0 XUMHU BKJIOYAET:
1. Onpoc u pa3dop yaeOHOro Matepuasa 1o TeMe 3aHITHS

2. Pemenne 3a1a4 ¥ BBIOJIHEHUE YIIPAXKHEHUN

3. [lucbMeHHBI KOHTPOJIb 110 TEME 3aHITHUS

NoNe
/1

TeMmbl NpakTUYECKUX 3a-
HSITUMN

ConeprxaHue 3aHATUS

OCHOBBI TE€OpPUU OpraHH-
yeckol xumuu. CTpoeHue
aToma yriiepoja.

@opMBbI aTOMHBIX U MOJIE-
KYJISIPHBIX opOuTanei.
['uOpuauzanus aTOMHBIX
opOuTaei.

OCHOBHBIE 3TaIbl PA3BUTHUS OPraHUYECKON XHUMUHU.
KauecTBEeHHBIN COCTaB OpPraHUYECKHWX BEIIECTB.
OcoOeHHOCTH CTpOEHHs aToma yriepoja. OJeK-
TPOHHOE 00JaKko U opOuTtanb, ux QOpMul: S,p.
DNEKTPOHHOE U JJIEKTPOHHO-Tpaduueckue Gopmy-
JBI aTOMa YIJIepoaa B HOPMAJIbHOM W BO30YKIICH-
HOM cOCTOsTHUAX. [loHsTHE 0 THOpUIU3AIUN ATOM-
HBIX OpOwWTaseil, BaJCHTHBIC COCTOSHUS aToMa yT-
nepona (sp, sp? u sp’). IloHATHE MEPBUYHOTO, BTO-
PUYHOTO, TPETUYHOTO W YETBEPTHYHOT'O aTOMa yT-
Jeposa.

THunbl XUMAYECKUX CBA3CH
B MOJIEKYyJIaX OpraHuye-
ckux BemecTB. CrocoObl
pasphiBa KOBAJICHTHBIX
CBS3CH B COCIMHCHUM, TH-
bl PEAKIIMOHHBIX YaCTHII.

KoBanenTHas (moJsisspHas ¥ HEMOJISIpHAs, OAUHAPHAS
W KpaTHasl, G- U T-CBsA3H, 00pa3oBaHHbIE MO0 OOMEH-
HOMY U JJOHOPHO-aKIIENTOPHOMY MEXaHU3MY), UOH-
Has, BOJOpOAHas. Tumbl pa3pbiBa KOBAJICHTHBIX
CBSI3€M B MOJIEKYJIAX OPraHWYECKUX COCAUHECHUU:
TOMOJIMTUYECKUN U TrereponuTnueckuil. Ilonsatue
00 aKTMBHBIX YaCTHUIIaX: CBOOOJHBIX pajauKaiax,




anekTpodminax u Hykieopunax. [Ipumepsr opranu-
YECKUX PATUKAIOB (B TOM YHCJIE WM3O0MPOMUI, M30-
OyTui1, BTOp-OyTHJI, TPET-OyTHII, BUHWII, aJUTUI, (e-
HUJT

TecToBbIi KOHTPOJB MO TeMe: « XUMUYECKHE CBSI3U
B MOJICKYJIaX OPTaHUYECKHUX BEIIECTBY.

Knaccudukanus, Ha3Ba-
HUE XUMHYECKUX PEak-
mu. IlousitTme o0 Mexa-
HA3MaX XHWMHUYECKUX pe-
aKIUH.

Tunbl XUMHUYECKUX PEAKLUNA B OPraHUYECKOM XHU-
MUU: KiIacCU(UKaIUs, Ha3BaHWE BHJIOB XUMUYE-
CKHMX pPEaKIUi KaK OTPAKEHUE CYIIHOCTH MPOUCXO-
JAIIMX W3MEHEHHM B MOJEKYJAaX OpPraHuYeCKUuX
BeecTB. OCHOBHBIE THUIIBI PEAKIUNA C IPUMEPAMHU:
3aMEIICHUs, MPUCOCAUHCHUS, OTIICIUICHUS, Iepe-
IPYNIUPOBKUA  (M30MEPHU3ALUM, TOJUMEPHU3AIINH,
MOJIMKOH/ICHCAIIMU), OKHUCJIEHUS-BOCCTAHOBJICHUS.
OCc0OEHHOCTU OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX
pEaKUMil B OPraHWYECKONM XHUMHU: OINPEACICHUE
CTEIICHEW OKHCIICHUS aTOMOB YIJIEPOJA B MOJIEKY-
JaX OPraHUYECKHX BEIIECTB; BAKHEUIINE OKHUCIIH-
TEJIX U BOCCTAHOBUTEIIN; MATKOE — HEIIOJIHOE OKHUC-
JIEHUE U XKecTKoe (MonHoe) — ropenue; [lonstue o
MEXAHU3ME XUMUYECKON PEAKIINU.

TecToBBII KOHTPOJIb MO TeMe: « THIbl XUMUYECKUX
PEAKIUIN.

B3aumHoe BiusHuHE aro-
MOB B MOJIEKYJIaX OpraHu-
YEeCKHX BEIIECTB.
NBaykTUBHBIA W ME30-
MepHbIi 3 dexto.  Co-
NpsKEHHE.  DIEKTPOJo-
HOPHBIE U DJICKTPOAKIICII-
TOPHBIC 3aMECTUTEIIH.

B3anMocBs3b cocTtaBa, CTPOEHUSI U CBOWMCTB Opra-
HUYECKHUX BelIeCTB. B3anMHOE BIMSHHUE aTOMOB B
MOJIEKYJIaX OPraHMYECKUX BEILIECTB KaK CJIEACTBUE
MPOSIBIICHUST DJEKTPOHHBIX 3(dekToB. MHAYKTHUB-
HbI 3P ekt (ycroBus ero nposiBICHUS, OHATHE O
YaCTUYHOM 3apsJIE), €ro BIMSIHUE HA XHUMHYECKYIO
aKTUBHOCTH BellecTB. CompsbKeHue, BUIbI COMps-
JKEHUN B MOJIEKYJIaX OPraHMYeCcKuxX BemecTB. Me-
30MepHbIN 3PdeKT (ycloBUS €ro MpOosBIEHUA),
BJIMSHHE HAa XMMHUYECKYK) AKTUBHOCTH BEILIECTB U
o0pa3oBaHHE H3OMEPHBIX MPOAYKTOB PEAKIIMIA.
[Tpumepsl TIpoOsIBICHUST DJEKTPOHHBIX 3(h(HEKTOB B
MOJIEKYJIaX TOJIyoJia, (peHosia, XJIOPYKCYCHOM KHC-
JIOTBI, aKPUJIOBOTO AJIbJETUAA.

TecToBBIN KOHTPOJIb 110 TeMe: «B3anMHoe BiUsIHUE
aTOMOB B MOJIEKYJaX OPraHUYECKUX BEIIECTB.
OnexkTpoHHBIE 3PPEKTH.

Knaccudukanuss wu  Ho-
MEHKJIaTypa  OpraHudye-
CKUX COCIUHEHUN.

OcHoBHbIe TpuHIHNBI Kinaccudukanuu. [lonsTus:
poJloHayanbHas  CTPYKTypa,  (QYHKIMOHAIbHASA
rpynma, 3aMecTHTeNr, oomas GopMynna Kiacca, re-
TepOoPyHKIIMOHAIBHBIC COCAMHEHUA. [ omoormye-
CKHE€ PSAJbl KJIACCOB OPTaHMYECKUX COCIMHECHHI,




TOMOJIOTHYECKAs Pa3HOCTb.

Homenknatypa opraHmyeckux BELIECTB: CUCTEMa-
TUYeCKas (3aMeCTUTEIIbHAsSI), palluOHAJIbHAS U TPHU-
BUabHAsl. (OCHOBHBIC TMPUHIMIBLI  TOCTPOEHUS
HAa3BaHUM B CUCTEMATHUYECKOW HOMeHKarype. [Ipa-
Buiia UIOTTAK.

TecToBbI KOHTPOJIb IO TeMme: «HomeHkiarypa op-
TaHUYECKUX COCTUHECHUI.

Tunsl M30MepUU: CTPYK-
TypHasi U MPOCTPAHCTBEH-
Has. Teopust XuMHUYECKOTO
ctpoenuss A.M. byrtiepo-
Ba.

Tunsl M30MepUM: CTPYKTYpPHAsT M MPOCTPAHCTBEH-
Hasg. Pa3HOBUJIHOCTH CTPYKTYpHOU (YIJIE€pOJIHOTO
CKeJIeTa, TOJIOKEHUSI KPAaTHOW CBS3M, (YHKIIHO-
HAJIBHOM TPYIIIIBI WM 3aMECTUTEIS], MEXKKIIACCOBAS,
TayTOMEpHUs) M TPOCTPAHCTBEHHOHN (reomeTpuye-
CKasi M ontudeckasl) uzomepuud. OCHOBHBIEC MOJIO-
J)KeHus u cieactBus teopun A.M. Bytiepona ¢ pac-
CMOTpPEHUEM Ha IIPUMEPaAX.

TecToBbIM KOHTPOJIb 110 TeME: «M30Mepust opraHu-
YECKUX COCITUHCHHUN.

Pemienue 3aa4 Ha BBIBOJ
XUMHUUYECKUX (HOPMYII.

Haxosxenue MoiexysipHor (hopMyJibl BEIIECTBA:
1) MO OTHOCUTENLHOU IJIOTHOCTH BEIIECTBA U Mac-
COBBIM JIOJISIM XUMHUYECKUX IJIEMEHTOB;

2) 10 OTHOCHUTENBHOM MJIOTHOCTU MApOB BEIIECTBA
1 Macce (00beMy WIIM KOJHUYECTBY BEIECTBA) IMPO-
JTYKTOB CrOpaHus (3TOT COCO0 MPUMEHUM JJISl TO-
PIOUHX BEILIECTB);

3) Ha ocHOBaHMM OOWIEH (OpMyNBI TOMOJOTrHUYe-
CKOTO psiia OpTaHUYECKUX COEIUHEHHUII.

TectoBbIll KOHTPOJH MO TeMme: PemeHuwe 3amay Ha
BBIBOJ] OPTaHUYECKUX (OPMYII.

AJKaHbI.

O6m1as popMyra anKaHOB, TOMOJIOTUUYECKUN PS/I.
N3oMeprs 1 HOMEHKIIaTypa ankaHoB. Pu3nyecKue
U XHMHUYECKHE CBOMCTBA. Peaknuu paamkaibHOTO
3amenieHus (Sr): raJoreHupoBaHWE, HUTPOBAHUE U
cynbdupoBanue. Mexanusm peakiuu (Sg). Onuca-
HUE MMOCTAIUITHOTO raJOT€HUPOBAHUS METaHa.
[IpaBwia 3aMellleHHs] Y MEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aTOMOB yT€poa.

Peakuuu oTmierieHus: ASTUAPUPOBAHUS U JETHUI-
POIMKITU3AINH, pUPOPMUHT.

Peakuuu neperpynmnupoBKU: U30MepM3aIius.
Peakunu TepMUYECKOT0 pa3ioKeHUs.
JlaGopaTtopHble cOCOOBI TOJTYYEHHs aJTKaHOB: pe-
akuusi Bropia, nexapOOKCUIMpOBaHHWE COJIeH Kap-
OOHOBBIX KHCJIOT, BOCCTAHOBJICHHUE HEMpPEIACIbHBIX
YTIEBOAOPOAOB. DJIEKTPOJIU3 COJIEH KapOOHOBBIX




KHCJIOT.
CriocoObI TToTy4eHusT METaHa.
TecToBBIN KOHTPOJIb IO TEME: «AJIKAHBI.

[{uknoankaHsl.

Oo6mast popmyina, romonorudeckuii psa. Ocoben-
HOCTH cTpoeHust Manbix (Cz — Cs) UKIOB — «OaHa-
HOBBIC» CBS3U U UX BIIMSHUE HA XUMUYECKHUE CBOM-
CTBA.

N3omepust u cucremMaTudyeckasi HOMEHKJIATypa IUK-
moankaHoB. Duszmueckue CBOMCTBA. XHWMHUYECKHUE
cBoiicTBa: Peakuuun npucoenuHenus (A) y MalbIx
(C3 u C4) HUKIIOB M peakluuu pauKaIbLHOTO 3ame-
nieHus (Sr) y HopMmanbHbiX (Cs u Cg) nukioB. Pe-
akuuu otwervieHus: (E) — neruapupoBanue. Peak-
AU TOPEHUS.

Crioco6bl mosyyeHus 1mo peakuuu Bropiia, U3 1muk-
JI0QJIKEHOB, ApOMATHUYECKUX YTJIEBOIOPOIOB.
TecTtoBbIl KOHTPOJIB 110 TeMe: «L{nKIroankasb.

10.

AJKEHBI.

O6mas popMyra, rOMOJIOTHYECKAS PSII.

Crpoenue mosekynbl 3tuiaeHa. OCoOOEHHOCTH CTpPO-
€HUS IBOMHOM CBSI3M (G- U TT-CBS3H).

Bunbl nzomepun: cTpykTypHas (YrjiepogHOro cke-
JeTa, TOJIOKEHUSI IBOWHOU CBSI3HM, MEXKKIIACCOBas);
poCTpaHCTBeHHas (1uuc- U TpaHc-). Cucremaruye-
CKasi HOMEHKJIaTypa aJIKEHOB.

du3nyYeCKUe CBOMCTBA. XUMUUYECKHUE CBOMCTBA: Pe-
aKIUK  SJCKTPOPUIBHOTO TpucoeauHeHus (Ag):
TUAPUPOBAHUE, TaJOTCHUPOBAHUE, TUJpaTaIUS,
rugporanorenuposanue. Ilpasuno B.B. Mapkos-
HUKOBA, YCIIOBUS HapylIeHUs 3TOro mnpasuia. Pe-
akuuu otwersenus (E) — nerunpupoBanue. Peak-
[IUU JKECTKOT'O U MSITKOTro OKucjieHus (peanust Bar-
Hepa) ¢ 00pa30BaHMEM PA3IMYHBIX MPOIYKTOB. Pe-
aKLMsl TOJTUMEPU3ALIIH.

CriocoObl MoMy4YeHUsl aJKEHOB U3 MOHO- U JIUTAJIO-
reHaJIKaHOB, criupToB (mpaBuio A.M. 3aiiueBa), ai-
KaHOB, aJIKEHOB, AJIKaJJUCHOB.

TecTOBBIN KOHTPOJIb IO TEME: «AJIKEHBD).

11.

AJKagueHsl.

O6mast opmyna, romonorudeckuii psia. Pasvo-
BUTHOCTU JAMECHOBBIX yTIEBOIOPOAOB (C COMPSIHKEH-
HBIMHU, KyMYJUPOBAaHHBIMH W HW30JUPOBAHHBIMU
JIBOUHBIMH CBS3SIMH ).

Crtpoenue MosieKysbl OyTagueHa, BIusHue 3pQexra
COMPSDKEHUS HAa  OCOOGHHOCTH  XHMHYECKUX
CBOWMCTB. HM3omepusa u cucreMaruyeckas HOMEH-
Kiatypa ankaarueHoB. Dusmueckue CBOMCTBA. XHU-




MH4YecKre cBorcTBa: OCHOBHOW THUII PEaKIUi aJiKa-
JTUEHOB — 3JeKTpodmibHOEe TpucoequHeHne (Ag):
1-2 u 1-4 npucoenuHEHNE B 3aBUCUMOCTH OT YCJIO-
BUM MpPOBEICHUA peakuuu. Peaknnu nonmmepusa-
MU THEHOBBIX YIJIEBOAOPOJOB — IOJIYYEHHE Kay-
yykoB. Peakuuu ropenus. CiocoObl NOJIy4YEeHHS U3
aJIKaHOB U aJkeHoB. Crnenuduueckoe MoayyeHue us3
sTriIoBOrO crnupra — peakuus C.B. Jlebenesa.
TecTOBBIN KOHTPOJIb IO TEME: «AJIKQAUEHBD).

12.

AJKUHBIL.

O6mrast popmya, romosiorudaeckuii psig. CTpoeHwue
MOJIEKYJIbI anleTuiieHa (rpaduueckoe, JIeKTPOHHOE,
npoctpaHcTBeHHOE).  OCOOEHHOCTH  CTPOCHHS
TPONHOM CBsI3U (OJHA G- CBSI3b U JIBE T-CBS3H).
N3omepust  yriiepogHOro CKeJeTa, IOJIOKEHHS
TPOMHOM CBSI3M, MEXKiIaccoBasd. CucremaTudyeckas
HOMEHKJIATypa aJIKHHOB. PU3NYECKUE CBOKCTBA.
Xumuueckue cBorcTBa: OCHOBHOW THN PEAKLIHM
AIKMHOB — 3JIeKTpoduiIbHOE mprcoeauHeHue (Ag).
Oco0eHHOCTU peakluu TUupaTalui aJKUHOB - pe-
akuusi KyuepoBa — moiyyeHHe alibJIETUIOB U KETO-
HOB.

Peakunu 3amenieHust atoMa BOJAOpOAa y yriaepoa C
TPOMHOM CBSI3bI0 — MPOSIBIICHUE  KHUCIOTHBIX
CBOMCTB QJIKMHOB. Peakunu nmojvMepu3aluu: au- U
TpuMepuzauuu. Peaknum 3>KECTKOro U MATKOTO
OKHUCJICHUSI ¢ OOpa3oBaHHEM pPa3TUYHBIX MPOAYK-
TOB.

CriocoObl MoJyYeHus U3 aJIKaHOB, AJKEHOB, JTUTa-
JOTeHNpou3BOIHbIX. Crienuduruyeckue crnocoosl mo-
JydeHus aneTuieHa (M3 MeTaHa M KapOuja Kalib-
).

TecToBbIl KOHTPOJIIb 110 TEME: «AJIKUHBD.

13.

ApEHBL.

O6mas ¢dopMyna, romojoruueckuit psg (B TOM
YHCJIE TOJYOJ, ATUIOCH30J, KyMOJ, KCUJIOJbI, CTH-
pouI).

DNEKTPOHHOE CTPOEHUE MOJIEKYJIbI O€H3071a.
N3omepuss romosoroB Oensoina. IlpousBonHbie
OeH30J1a - TIPEICTABUTENH PA3TUYHBIX KJIACCOB Op-
TaHUYECKUX BEIICCTB (CTHPOJI, TaJIOTCHAPEHBI, (e-
HOJI, OCH3aJIbIeTH I, OCH30MHASA KHCIIOTA, aHHIIMH).
dusnyeckne CBOMCTBA. XHUMHYECKHE CBOMCTBA:
Peakuun mo OeH30JbHOMY KOJBIY: 1) OCHOBHOM
TUTl PEaKIUi apOMaTHYCCKHUX YTIIEBOJOPOJOB -
anekTporiibHOE 3aMmernieHue (Sg): TaloTeHHpPOBa-
HUE, HUTPOBAHWE, AJKWIMPOBAHUE, CYIb(OUPOBa-




Hue, anuirpoBanue. [IpaBuna opueHtauuu B OeH-
30JbHOM Kouibllie. BimstHue snektpogoHopHbix (|
pona) u anekrpoakuenTopHsix (1l pona) 3amecture-
Jiel Ha peakIuu Sgy MPOU3BOIHBIX OCH30:a; 2) pe-
aKIMM C HapylIEHUEM apOMaTUYHOCTH - XJIOPUPO-
BaHHE, TUAPHUPOBAHHE; 3) OKHUCJIEHUE O€H30ja B
KECTKUX YCIOBUAX J0 MAJECHHOBOTO aHTHAPHUIA.
Peakruu romosoroB 6eH3oma 1mo 60koBoi 1enu: 1)
raJIoreHUpOBaHUE (CPaBHEHHME PEaKIMi rajioreHu-
pOBaHMSI TIPH Pa3IMYHBIX YCJIOBHSX Ha MpHUMEpe
TOJy0Ja); 2) OKHCIIEHHE IOMOJIOTOB O€H30J1a B pas-
JAUYHBIX cpenax. ['openue OeH3o1a M €ro roMoio-
roB. CrocoObl MOJIy4eHHUsS] aApEHOB U3 IUKIIOAJIKA-
HOB, aJIKaHOB, alleTUJICHA U MPOTIHHA.

TecTOoBbII KOHTPOJIb IO TeEME: «APEHBI.

14. 1.I'anorenonpousBoaubie | 1.Knaccudukamus u cTpoeHre rajJoreHOnpOn3BO/I-
YTJIEBOAOPOAOB. HbIX. M30mMepust u HomeHknaTypa. O6mue pusnye-
2.KoHTponbHas paboTa 1o | CKue cBOMcTBa. XUMHUECKue cBoiicTBa: Peakuuu -
YTJIEBOIOPOAAM. HYKJICOPMIbHOTO 3amerieHus (Sy): co Iernouamu,

COUPTaMH, ITHAHUJAMU AKTHBHBIX METAJIJIOB, aMH-
Hamu. Peaknuu otmermenus (E): neramorenupona-
HUe, aeruaporaioreHupoBanue. CrnocoObl moiyye-
HUS U3 AJIKaHOB, AJIKEHOB, AJKAJIMEHOB, AJIKUHOB,
apoOMaTH- YECKUX YTIEBOJAOPOIOB, CIIUPTOB.
2. KonTposbHas paboTta 1o yrieBoaopoiam.

15. OIHOATOMHBIE CIUPTHI. O6mas hopMyna, TOMOJOTUYECKUN PSAT TPEaAcib-

HBIX OJTHOATOMHBIX CIIUPTOB. Pacnpenenenue siek-
TPOHHOM MJIOTHOCTU B MOJIEKYJIE€ 3TaHOA.

Knaccudukanus: mnepBuYHbIE, BTOPUYHBIE U Tpe-
TUYHBbIE CUPTHI. M30Mepusi yriepoaHoro cKenera,
MOJIOKEHUSI TUAPOKCUIIBHOW TPYIIbI, MEXKKIACCO-
Basg. HoMeHkiatrypa cnuproB (cucremaTuyecas, pa-
[MOHAIbHAS, TPUBUAIbHAS). BEH3WIOBBIN CHIUPT —
MPEACTaBUTENb APOMATUYECKUX COUPTOB. Dusnue-
ckhe cBoicTBa. CpaBHEHHE TEMIIEpATYp KHUIICHUS
CIIUPTOB C TMPOCTHIMU dpUpaMU. XHUMHUECKUE
cBoiicTBa: CiiaOble KHCJIOTHBIE CBOMCTBAa CIUPTOB
(B3aMMOJIEHCTBHE C IIETOYHBIMUA METaJUIAMH, THU-
pOJIM3 aJKOTOJATOB). Peakiuu HykI€o(hUILHOTO
3amenieHus (Sy): ¢ raJoreHBOA0pOaMH, KapOOHO-
BBIMU KHCJIOTaMH, a30THOUM M CEpHOM pa30aBlIeHHOMN
kuciotamu. Peakuun otmeruienus (E): BHyTpu u
MEKMOJIEKYJIApHas Jeruapartauus. Peakuuu okwuc-
JICHUS TIEPBUYHBIX (70 albJIETUIOB U KapOOHOBBIX
KHCJIOT) U BTOPUYHBIX (IO KETOHOB) CHUPTOB pas-




JUYHBIMHA OKUCIHUTENSIMU U peakuuu ropeHus. Cro-
COOBI MOJIy4YEHHUS CIUPTOB U3 AJIKEHOB, allbJCTU/IOB
U KETOHOB (BOCCTAHOBJIEHHEM), TaJOT€HOIPOU3-
BOJIHBIX YTJIEBOJOPOAOB, U3 CIOXKHBIX 3(pupoB (111e-
JIOYHBIM TuApoau3oM). Crenuduyueckue crnocoObl
MOJIyYeHHUs] METaHoJa U 3TaHoJyia (OpOKEHUe IIIro-
KO3BI).

TecToBBIM KOHTPOJIb MO TeMe: «CIUPTHDY.

16.

CrupTsl MHOTOAQTOMHBIE.
[TpocTeie 3¢upsl.

CrpoeHne MOJIEKYJ] MHOTOAQTOMHBIX CIIMPTOB: 3TH-
JICHTJIMKOJIA, TJIHLEepUHa U copbuta. dusznueckue
cBoMcTBa. XuMHueckue coiictBa. OO1me cBoMCTBA
C ogHOATOMHBIMH criupTaMu. OCOOCHHOCTH XHUMH-
YECKUX CBOMCTB MHOTOAaTOMHBIX CHHUPTOB: 1) KOM-
mekcooOpaszoBanue ¢ ruapokcugom menu (II); 2)
B3aUMOJICHCTBUE TIIMIIEPUHA C HU3IIUMU KapOOHO-
BBIMHU U BBICHIMMU KUPHBIMH KHCJIOTaMH, a30THOU
kucioToit; 3) peakuuu otmeruienus (E) — neruapa-
Taluus 3TWICHIJIMKONS 0 aueTanbleruaa; 4) okuc-
JIEHWE STUJICHIJIMKOJIA J10 IaBEJIEBOUM KUCIIOTHI.
[lonmy4yeHue STUIEHTIIUKOJIA (M3 3TUJIEHA peaKIuen
Baruepa), raunepuHa (U3 TaJOTCHIPOU3BOIHBIX
YTIE€BOAOPOAOB), COPOUTA (BOCCTAHOBICHHEM TJIIO-
KO3BI).

[Ipocteie a¢upel. O0mas Gopmyna. Guznueckue u
XUMUYecKue cBoricTBa. CriocoObl MOTyUeHHUS .
TecToBblld KOHTPOJB MO Teme: «MHOroaroMHsble
CIIUPTHI».

17.

denHob.

Knaccudukanus, CtpoeHre ogHOaTOMHBIX ((peHod,
Kpe30JI) U MHOTOAaTOMHBIX (IIMPOKATEXWH, PE30p-
LMH, TUAPOXUHOH) (heHosoB. Pacnpenenenue snek-
TPOHHOM IUIOTHOCTU B MoJiekyje ¢eHomna. M3ome-
pusi B3aUMHOTO PACIOJIOKEHUS 3aMECTUTENeH u
HOMEHKJIaTypa (eHosmoB. dDu3nyeckre CBOMCTBA.
Xumuyeckue cBoicTBa (eHonoB: Peakuuu 10
GbyHKIMOHATBHOM Tpynme: 1) KUCIOTHBIE CBOMCTBA:
B3aUMOJICHCTBUE CO LIEJIOYHBIMU METajUIaMH, Iie-
JouaMu, THAPOIN3 (EHONSITOB; 2) peakius dTepu-
¢duxanun. Peaknyu mo O€H30JbHOMY KOJIBIY: 1)
peakiuu IEeKTPoGUILHOTO 3amenieHus (Sg): rajgo-
reHUPOBAHUE HUTPOBAHME, AJKUIMPOBAHUE, CYJIb-
dbupoBaHue, aWIMpPOBaHUE. 2)BOCCTAHOBJICHHE
(rugpupoBanue) ¢eHona A0 LHMKIOTEeKCOHOJMA.
OxuciieHre TMApPOXMHOHA A0 XWHOHA. KauecTBeH-
Hble peakuuu Qenona: ¢ xmopumom xenesa (1),
OpomHoi Bojoil. CriocoObl nosydeHus ¢eHosa: us3




KyMoJjia, XJopOeH301a, THIPOJU30M COOTBETCTBY-
IOLIUX CIOXKHBIX Y(PUPOB.
TecToBbIM KOHTPOJIb MO TeME: «DEHOIIBD.

18.

AJ'IBI[GFI/II[I)I N KCTOHHI.

Oo6mrast popmyrna ampaeruaI0B U KeTOHOB. ['omoro-
TMYECKUE pANbl. DIEKTPOHHOE CTpOeHuEe Kapoo-
HUJIBHOW Tpynnbl. M3oMepus CTpoeHus yrieBoao-
POJHBIX PATUKAIIOB, MOJOKEHUS (DYHKIIMOHATBHON
IPYIIbl Y KETOHOB, albJACTHIOB U KETOHOB MEXIY
coboi. Homenknatypa (cuctemaTuyeckas, paiuo-
HaJbHas, TpPUBHAJbHAA). XHMHYECKHME CBOWCTBA:
Peakiuu mo ¢yHKIMoOHaIbHON Tpyrmrme: 1) OCHOB-
HOM THUIl peaklui albJIETUJIOB — HYKJICO(PUIbHOE
npucoeauuenue (An) BOJOpOJa, CIHMPTOB, BOJIHI,
CUHWJIBHOW KHUCIIOTBI, TUIPOCYJIbUTA HATPHUS, pe-
aKIMs ajabJOJbHON KOHJIEHCAIMH. 2) peakiuu 3a-
MEUIEHUs aToMa KHCIIOpPOoJa C aMMHUAKOM, aMUHAMH,
rUpa3uHoM; 3) KaueCTBEHHAs PEakilvs Ha alibJie-
TUAHYIO TPYIIY — «CEpeOpSHOTO» M «MEIHOTO»
3epKaja Kak pEaKUHUH OKHCICHHS aJbJErUI0B [0
KapOOHOBBIX KHUCJOT; 4) peakiuu MOoIMMEpU3aIiu:
MeTaHajsl 10 napadopma, cornoiumepusanuu Gop-
Manbaeruaa ¢ penonom. Peakuus ropenus. [pen-
CTAaBHUTENIb HEIMPENEIbHBIX AJIBJIETU]IOB — AKpPUIIO-
BbI anbaeruj. Pacnpenenenue 3€KTPOHHOM TIJIOT-
HOCTU B ero Mojekyse. OcCOOeHHOCTH XMMHUYECKHUX
CBOMCTB (HapyiieHnue npasuia B.B. MapkoBHuKOBa
B PEAKUHUSIX NPUCOCAUHEHUS] Ag IO ABOMHOW CBSI3U
B YIJIEBOJOPOJHOM pajukane). CrnocoObl moiyye-
HUSI QJIBJIETUJIOB U KETOHOB U3 AJIKEHOB, aJKHHOB,
cnupToB. Crnenuduueckue Ccrnocoobl MOJyYEHUS
MeTaHaJIsl ¥ TPONaHOHa.

TecToBBIN KOHTPOJIb TIO TEME: « AJIBAETUIBI U Ke-
TOHBD.

19.

KapOoHOBBIE KHCIOTBI H
WX MPOU3BOJIHBIE.

O6mas popmyna. CtpoeHue KapOOKCUIIBHOU TpyTi-
nel. Knaccugukanus: oJHOOCHOBHBIE M MHOTOOC-
HOBHBIE; TMpeJeibHbIe, HEMpeIeIbHbIE U apoMaTH-
4yecKkue;, HusIme W Bbicmme (xupHbe). KapboHo-
BbI€ KUCJOTHI C JOMOJTHUTENbHBIMA (DYHKIIMOHAIb-
HBIMU TrpynnamMu (TUIPOKCHU-, aMUHO-, KETOHO-, Ta-
JoreHo-). ['omonoruueckuil psajn mpeaesbHbIX MO-
HOKapOOHOBBIX KuCHOT. M30Mepusi yriepoaHoro
CKeJieTa, MEXKJIaccoBas (CO CIOXHBIMH dpupamu),
ontuyeckas (mouarve o L u D crepeoxummyeckunx
psaax Ha mpUMEpe MOJOYHOM KuciaoTbl). HomeH-
KJarypa (CHUCTEMaThyeckas W TpHUBUAIbHAs) KHUC-




JIOT: MYPaBbUHOM, YKCYCHOM, IMPONHOHOBOM, Mac-
JITHOM, aKpWJIOBOW, IIABEJICBOM, MaJOHOBOW, SIH-
TapHOM, MOJIOUHOW, TUPOBUHOTPATHOM, SIOJIOYHOM,
OCH30MHOM, MaTbMUTUHOBOM, CTEAPUHOBOMW, OJICH-
HOBOM, JMHOJICBOM, JIMHOJCHOBOH. dusnueckue
CBOMCTBa BaKHEHIMX KUCIOT (0Opa3oBaHHWHE IH-
MEpOB U IMOBBILICHUE TEMIIEPATyp KUIICHUS U IJIAB-
JICHUST B CPaBHECHHWHM CO CIUpTamMu, 3(Qupamu, BO-
JI01).

Xumuyeckue cpoiictBa: Peakiuu mo kapOOKCHUIIb-
HOH Tpyte: 1) KUCIOTHBIE CBOMCTBA: JICHCTBHE HA
UHANKATOPHI, 00pa3oBaHUE COJECH MpHU B3aUMOJECH-
CTBUM C AaKTUBHBIMHU METaJUlaMH, HUX OKCHJAMH,
TUAPOKCUJIAMH, COJISIMH  CJIa0bIX MHUHEPaIbHBIX
KHCIIOT; 2) peakiuu Sy C 00pa3oBaHUEM MPOU3BO/I-
HBIX: AQHTUJPWUJIOB, AaAMHUJIOB, XJOPAHTUIPHU]IOB,
CJIOXHBIX 2(UPOB U UX TUIAPOIU3; 3) peakuuu je-
KapOOKCUJIMPOBAHUS COJIell KapOOHOBBIX KHUCIIOT.
Peakiuu mo yrieBogopoHOMY pajukany: 1) moy-
YEHHE XJIOPYKCYCHON KHUCIOTHI (Sgr); 2) 0COOEHHO-
CTM XHMMHMYECKUX CBOWCTB (HapylieHHWE NpaBuia
B.B.MapkoBHHKOBa B peakUUAX IMPHUCOECIUHEHUS
(Ag) MO JBOMHOM CBSI3M y aKPHUJIOBON KHUCJIOTHI. 3)
peaknuu Sg y OCH30WHOM KUCIOTHI. Peaknmm rope-
HUsA. OCOOCHHOCTU OKUCIIEHUS MYpPaBbUHOM KHCIIO-
Thl. CIOCOOBI TOJTyYEHUSI: OKHUCIICHUE AJIKAHOB, all-
KEHOB, aJIKWHOB, TOMOJIOTOB O€H3071a.

TecToBBIM KOHTPOJB MO TeMme: « KapOoHOBBIE Kuc-
JIOTBDY.

20. | KontponpHass pabota 1O
KHCIIOPOICOAEpKAIIUM
COCTUHEHUSIM.
21. | AMuHBIL O6mast popmyna. Onpenenenne aMMHOB (KakK IMpo-

M3BOJIHBIX YIJIEBOJIOPOJIOB U amMmHaka). CtpoeHue
aTomMa a3oTa U MOJIEKYJ METHJIaMMHA U AHWJINHA;
pacrpeesieHue JJIEKTPOHHOM IUIOTHOCTU B OTUX
Mmonekynax. Knaccudukauus: nepBuuHbIe, BTOPUY-
HbIE U TPETUYHBIE; MOHO- Y IMAMUHBI; IIPEACIbHBIC
U apomaTudeckue, ux odbmme Gopmyisl. ['omoio-
TUYECKUN psAL INEpBUYHBIX aMHUHOB. M3omepus u
HOMEHKJIaTypa (CUCTEMaTHYeCKass W PpPALMOHAIIb-
Hasi). Dusnyeckue CBOMCTBA (PacTBOPUMOCTh U
B3aMMO/ICUCTBUE C BOJIOM). XUMHUUYECKHE CBOMCTBA:
Peaknuu no amuHorpymnmne: 1) OCHOBHbIE CBOWCTBA
aMHMHOB — OOpa3oBaHUE COJIeH C MHHEpaJIbHBIMU




kucioramu. lllenoyHoi TUAPOIM3 COJIE aMHUHOB.
3aBUCUMOCTh OCHOBHBIX CBOMCTB aMHHOB OT CTPO-
€HUS PaJMKaJIOB;

2) B3aMMOJICHCTBHE C albJeTHIaMH, TaJoTreHaIKH-
JaMH, XJIOpaHTHUApPUIAAMU KapOOHOBBIX KHCIIOT,
a30TUCTOM KUCIOTOM (peakuus 1e3aMUHUPOBAHMUS).
Oco0eHHOCTH peakIuy TopeHus aMuHOB. CriocoObI
MOJYYECHUs] U3 TaJOTCHAJIKUJIOB WM APYTUX aMu-
HOB, BOCCTAaHOBJICHUEM HUTPOCOETUHEHUM.
AHWIMH U €ro Npou3BOJHbIC. XUMUYECKUE CBOMi-
CTBa aHWJIMHA — PEAKIUU IO aMUHOTPYIIe U OCH-
30JIbHOMY KOJIbIly. KauecTBeHHas peakius aHUJInHA
c OpOMHOM BOIOM.

TecToBBI KOHTPOJIb 10 TEME: «AMUHBD).
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AMWHOKHUCIIOTHI.

Omnpenenenue, obmas Gopmyna. AMUHOKUCIOTHI —
reTepopyHKIIMOHATBHBIE COCTMHEHUS.
Knaccudukanus: anbda-, oera-, ramMmma-
aMHHOKHUCIOTHI. HeWTpanbHble, OCHOBHBIE U KHC-
JIBIE.

M3oMepus yriiepoiHOrO CKeJeTa, MOJOKEHHS aMu-
HOTPYMIBI OTHOCUTEIBHO KapOOKCUIILHOM, ONTHYEe-
ckasi. Homenkiarypa (TpuBHaibHas U CUCTEMAaTH-
YyecKas) BaKHEUIIMX aMUHOKHUCIIOT: TJIMIIMHA, ajia-
HUHA, CEpUHA, IUCTEUHA, (PeHUIaIaHuHA, TUPO3U-
Ha, JU3WHA, aclaparuHoBOW KUCIOTHL. OCOOEHHO-
CTH COCTaBa U CTPOCHUS 3TUX aMUHOKUCIIOT. Du3n-
YeCKHE CBOMCTBA. XMMHYECKHE CBOMCTBa: amdo-
TEPHOCTh AMHUHOKHUCJIOT M3-3a HaJIMYUs B MOJIEKY-
nax (yHKIHOHATBHBIX TPYMN C MPOTHBOTOIOKHBI-
MU cBoMcTBamu. Peakuuu mo amuHorpymne: 1) oc-
HOBHBIE CBOMCTBA aMUHOKHCIIOT — 00pa30BaHUE CO-
Jiel ¢ MUHEpaJbHBIMU KUCIIOTaMH; 2) peaKkiliu C ra-
JIOTEHAHTUJPUIAMH KapOOHOBBIX KHCIIOT, a30THU-
cToi KucnoToi. Peakuuu no kapOOKCHIIBHON Tpym-
ne: 1) KucnoTHbIe CBOWCTBA — 00pa3oBaHUE COJIEH;
2) MmojgydeHue CIOXKHBIX 3(UPOB U APYTUX MPOU3-
BOJHBIX. Peakmuu, 00ycoBIeHHBIC HATU4YNEM 00e-
ux (yHKIMOHaNbHBIX Tpynn: 1) oOpa3oBaHue Ou-
MOJIIPHBIX MOHOB B pacTBOpe; 2) oOpa3oBaHUE Tel-
TUJIOB M OENKOB; 3) KAa4eCTBEHHBIC PEAKIMU — C
HUHTUJIPUHOM (CXEMATUYHO) U TUJIPOKCHUIOM MEIU
(I), — uayt ¢ u3MeHeHneM nBera. Peakiuu mo pa-
JTUKaITy (BXOISIINM B €ro COCTaB (DyHKIIMOHALHBIM
rpynnaMm): 1) KcaHTOmpoTeWHOBas sl THUPO3UHA
win (hennnananuia, 2) ¢ aurparom ceuana (Il) mms




IUCTENHA, - UIYT C U3MEHEHUEM I[BeTa; 3) peaKkiuu
sTepuduKayu s cepuHa. ['openue.

CriocoObl  MOJIyd4eHUsT U3 TaJOreHNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT, IENTHI0B U OEIKOB.
TecToBBIN KOHTPOJIB 110 TeME: K AMUHOKHCIIOTBIY.

23.

['eTepouukinueckue
CAMHEHUS

Co-

Onpenenenue. ['eTepoUUKIbL: MATH U IECTUYJICH-
HbIC; C OJHUM U JBYMS IeTepoaTOMaMu; ¢ OJHHUM
LAKJIOM B MOJIEKYJIE€ M KOHICHCHPOBAHHBIE He-
CKOJIBKO HMKJIOB. CTpOEHHE MOJIEKYJ: NUppoIa,
NMpUJMHA, TUPUMHINHA, IypuH. PasHas npupona
aToMa a3oTa (CTpPOEHHUE JIEKTPOHHBIX 000JIOUEK) B
3TUX coeauHeHuax. CompspkeHue B MOJIEKYJax
ATUX BELIECTB M MX apOMaTHYHOCTh. Pusznueckue
CBOMCTBA IHPpPOJIA M IHPUIAHA. XUMHUYECKHE
CBOMCTBa TIeTEPOIMKIOB (Ha MpUMEpe MUpposia U
nupuanHa). Peakuuu mo rerepoaroMy — MIposBIIE-
HUE OCHOBHBIX CBOWCTB y IUPUJIHMHA U KUCIOTHBIX
CBOMCTB y UPPOJIA; TPUIUHBI 3TOro paznnuuns. Pe-
aKUUU 3JeKTpoPHIIbHOTO 3amelieHus (Sg) mo apo-
MaTUYECKOMY KOJIbLly: HHUTpPOBaHHUE, CYIb(UpOBa-
HUe, TaJIoreHupoBaHue. BiusHue rerepoaroma Ha
MECTO 3aMEIIEHUs BOJOPOJa B KOJIbLAX MUPPOJIA U
nupuarHa. Peaknuu ropenus. [IupumuanHoBBIE U
ITYPUHOBBIE OCHOBAHHSI.

24,

Kupsl.

Omnpenenenue. Knaccudukaius u ctpoeHue (4ucio
JIBOMHBIX CBA3€W B KUCIOTHBIX OCTAaTKaX BBICHIMX
KUPHBIX KUCIIOT).

Homenkinartypa xupoB. @u3nyeckre cBOMCTBA (3a-
BHCUMOCTh KOHCUCTEHIIMHM KUPOB OT MX COCTaBa).
XUMHUYECKUE CBOMCTBA: [ 'MIPOIN3 KUCIOTHBIN, 1IE-
JOo4YHOM (OoMbLICHHE). Peakiuu, wayne mo JaBOM-
HBIM CBS3SM B OCTaTKaX BBICHINX KapOOHOBBIX KHC-
JIOT, TUAPOTEHHU3AIUsI, C OPOMHON BOJOM, C HOIOM.
Peakunu ropenus. Ilomydenue )kuUpoB 1o peakuuu
TepUUKAIIH.

Mpsuia — onpeneneHue, GU3NYECKUE 1 XUMUYECKUE
CBOMCTBA.

25.

MoHnocaxapupl.

Omnpenenenue, obmas (opmyna. Knaccudukarus
YIJIEBOJIOB: MOHO-, AU- W nojucaxapuibl. Knaccu-
dbuxanuss MOHOCAaXapuIOB: TEHTO3bl M TEKCO3bI,
anbA03bl U KeTo3bl. CTpOEHUE MOJIEKYJ BayKHEUIIINX
MOHOCAaXapuJ0B: TIIOKO3bl, (PPYKTO3bI, rajJaKkTO3bl,
pu6o03s1, Ae3okcupru003bl.  Dopmyner Dumnepa u
Xeyopca; B3aMMONEPEXO0/bl OTKPBHITOM (OPMBI B
HUKINYECKYI0; TMOJ0KEHUE TIMKO3UJIHOro (moJya-




LETaIbHOT0) TUAPOKCHUIIA; SBJICHHE TAayTOMEpPUU B
pacTBopax MoHOcaxapuaoB. M3omepus moHocaxa-
PHUIOB.

Homenknatrypa IUKIMYECKHX M OTKPBITHIX (GopM
MOHOcaxapu10B. Pu3nuecKkue CBOMCTBA TIIFOKO3bI U
(GpykTO3bl. XHMMHUYECKHE CBOWMCTBAa (Ha NIpUMEpE
III0KO3bI): Peakiuu B oTkpbeiTON dopme: 1) oOpa-
30BaHHE KOMIUIEKCHOTO COEIWHEHHUS C TUIPOKCH-
oM meau (I1); 2) okucineHne aabaeruHON TPk
OpOMHOM BOJIOM, peaKUU «CEpPEOPSHOrO» U «MeJl-
HOTO» 3€pKajia, OCOOEHHOCTH OKHCIIEHUSI a30THOMU
KUCJIOTON; 3) BOCCTAHOBJICHHE I10 albJCTHUIHOU
rpynmne 1o copobuta. Peakuuu B HHMKINYECKON
dbopMe 1Mo cIUPTOBBIM THApPOKCUIaM: 1) oOpa3oBa-
HUE TJIMKO3UJOB, MPOCTHIX U CIOXKHBIX 3(UPOB (B
TOM uucie u ¢ gochopHoil kucioroi). Peakuuu
OpO’KEHHUS: CIIUPTOBOE, MOJIOYHOKHCIIOE, MaCIISHO-
kucnoe. l'openne. Peakunn ¢ rHIpOKCUAOM MEIH
(1) mpu HarpeBaHuM u 0€3 — KadyeCTBEHHBbIC Ha
TJIFOKO3Y.

[TosryueHne MOHOCAXapHuI0B TUAPOIU3OM JAU- U TIO-
JaucaxapuioB, (POTOCUHTES.

TecToBbII KOHTPOJIb PO TeME: « MoHOCaxapuIb».

26.

Jn- n monucaxapuasl

Crpoenne u kiaccupukanus AUCaXxapuioB: BOC-
CTaHaBIMBAOIIKE (MabTO3a, JJAKTO3a, IIENI00103a)
Y HEBOCCTaHABJIMBAIOIIIKE (Caxapo3a).

Pu3nyeCcKne 1 XUMUYECKHAE CBOWCTBA: TUAPOJIU3 10
MOHOCAaxapuJ0B, 00pa3oBaHHWE KOMILUIEKCHBIX CO-
equHennii ¢ ruapokcunoM Meau (II). Ctpoenue u
COCTaB TMOJIMCAaXapuAOB: Kpaxmaj, IMeJJIIJI03a,
KiertyaTka. OU3zndeckue U XMMUYECKUE CBOWCTBA:
MOATAMHBIA  TUAPOJIU3, OOpa30BaHUE CIIOKHBIX
7¢uUpoB (alleTaToB M HUTPATOB), KAUECTBEHHAs pe-
aKIMsl Ha Kpaxmai (CXeMaTU4HO).
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benku.

Crtpoenue nentuaHou (amugHOM) cB3u. CTPYKTY-
pa OEIKOBBIX MOJICKYJ: TEpBUYHAS, BTOPHUYHAS,
TPETUYHAS; XUMHUYECKUE CBSI3H, 00€CIIeUnBAIONINE
YCTOMYHUBOCTb 3THUX CTPYKTYp. PuU3nyeckue CBOU-
cTBa. XMMHUYECKUE CBOMCTBA: YaCTUUHBIM U TOJI-
HBIA THUIPOJIU3 B PA3IUYHBIX Cpeaax; oOpaTumoe
(BeICaiiBaHWE) U HeoOpaTtumoe (JeHaTyparus).
[[BeTHbIE peakuuu OENKOB: OMypeToBas, KCaHTO-
npoTerHoBasi, ¢ HuTpaToM cBuHma (I1).

Menuko-61oIoruueckoe 3HauYeHHEe OENKOB M HUX
MPEBpAILICHNs] B OpraHu3Me uenoBeka. MckyccTBeH-




HBII CUHTE3 OEJIKOB U NENTHUIOB.

28. | HyknenHOBBIE KUCIOTHI Omnpenenenue, COCTaB U CTPOEHUE HYKJICO3UIOB U
HYKJICOTHUJIOB KaK KOMIIOHEHTOB HYKJIEHMHOBBIX
kucnot. Onpesiesienne HyKJIEHHOBBIX KUCIIOT, KJ1ac-
cupuKanus: J1e30KCUPUOOHYKIEMHOBAs KUCIOTa
(AHK) u pubonyxnennoBas kuciota (PHK).
Paznuune B coctaBe u crtpoenun JJHK M PHK.
XuMHYecKass OCHOBAa MPUHIIUIA KOMIUIEMEHTapHO-
cTU. buonoruyeckas pojb HYKJIEHHOBBIX KHCJOT:
¢ynkunn JJHK u PHK, nx B3anmocBs3b.

29. | HroroBas  KOHTpOJBbHas

paboTa M0 OpraHU4YEeCKOn
XUMUH.
30. | I'enermueckas cBsizb Mex- | 1.Pa36op KOHTpOIBbHOU PabOTHI.
Iy KijaccamMu opraHuue- | 2.Hamucanue ypaBHEHHH peakiuid, WILTIOCTPUPY-
CKUX COCAMHECHHIA IOIIE CXEMBbI, B KOTOPBIX OTOBOPEHBI BCE WIIU
TOJIBKO OTJIEIbHBIC ITAIIbI.
3. Pemenue 3anau.

4.3 ConepxxaHue TMCHMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jiesiaMm),
11, IV cemecTp

YACTD 1. OcHoBblI 00111€# XUMUH
Paznen 1. OcHOBHBIE OHATHS M 3aKOHBI XUMHHU

OCHOBHBIE TTOHATHS U 3aKOHBI XUMHH. ATOMHO-MOJIEKYJIIPHOE YUeHHE. ATO-
MBI U MOJIeKYyJIbl. Macca atoma (Mosekysbl). OTHOcUTEeIbHAs aToMHas macca. Ot-
HOCUTEJIbHAsI MOJIEKYJIsipHas Macca. ATOMHasl €quHUIla Macchl. MoJib — Mepa Ko-
JUYecTBa BellecTBa. MonsipHas macca (€IUHMIA W3MEpPEeHUs). XUMUUECKUN dJie-
meHT. [Ipoctoe BemecTBo. [lonsTe 06 amnorponHbix Moaudukanusx. [Tpuaunb
auiorponuu. CloKHOE BEHIECTBO (XMMHUYECKOE CoeuHeHHe). MexaHudeckas
CMECh M XMMUYECKOE COCMHEHUE (CXOACTBA U pa3inuud). SABaeHus: puznueckue u
XUMHUUYECKHEe. BaleHTHOCTh U CTENEHb OKUCIICHUS] XUMUUECKUX 2JIEMEHTOB. MeTal-
JIBI ¥ HeMeTallbl. X monoxenne B Tabmuie .M. Menneneena.

OCHOBHBIEC 3aKOHBI XMMHH. 3aKOH COXPAHEHHSI MACChl. 3aKOH MOCTOSIHCTBA
coctaBa. 3akoH ABoraapo u ero cueactsus. [loctosHHas ABoraapo, MOJSPHBII
o0beM (cojepkaHUE TOHATHS, YUCIEHHOE 3HaueHue). YpaBHeHUEe MeHpeneena-
Knanenpona.

Paznen 2. CTtpoeHne BemecTBa

Crpoenne atoma. Xumuueckas cBs3b. llepuoanuecknii 3aKOH U EPUOANYE-
ckas cucrema J[.11. MenneneeBa. OCHOBHBIE MOJOKEHUS NPOTOHHO-HEUTPOHHOMN
Teopun cTpoeHus siapa. [lonsTre 00 AneMeHTapHBIX YacTuiax (MPOTOH, HEUTPOH,
ANEKTPOH). YucieHHbIe 3HAaUEHUs MAacChl U 3apsja yacTuilbl. M3oTombl. SnepHbie
MpEBpAILICHHUS.

CtpoeHune SJIEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX AJIeMEHTOB. [ToHs-
THE O KBAaHTOBBIX uHcjax (TJIaBHOE, MOOOYHOE, MATHUTHOE, CIIMHOBOE). ATOMHBIC
opOutayu. [TpuHuMIBl pacnpeeneHus IEKTPOHOB B MHOTORJIEKTPOHHBIX aToMax




(npunnun Ilaynu, npuHIMO HAMMEHBIIEH >HEPruu, NPaBWIO XYyHNA). DJIEKTPOH-
Hble KOHQUTypauuu (3JIEKTpOHHBIE (HOPMYIIBI, AIEKTPOHHO-CTPYKTYPHBIE CXEMBb)
aTOMOB B OCHOBHOM W BO30Y>KJICHHOM COCTOSIHUSX. S-, p-, d-, f-anemMeHTsI, ux mo-
noxenue B Tadimie .M. Menneneena.

[lepuonnueckuii 3aKOH U €ro 0OOCHOBAaHUE C TOYKU 3PEHHUS IJIEKTPOHHOTO
cTpoeHust aToMoB. CTpoeHue nepuoauyeckoi cucremsl. llepuoasl. I'pynmnsl u nmoa-
rpymIbl. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT IOJOKEHUS B MEPHOIUYECKON CHU-
CTEME.

XuMHUecKasi CBsI3b U €€ BUJIbl: KOBAJIGHTHAA (TOJIsIpHAs U HEMOJsIpHas), HOH-
Has, BOJOpOJHAsA, MeTajulnueckas. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOU CBS3H
OOMEHHBI W JTOHOPHO-AKIENTOPHBIA. XapaKTepUCTUKa CBA3U (PHEPrus, IJIUHA,
noJisipHOCTh). CBsA3b OAMHApPHAS U KpaTHas. [lepuonnueckue cBOMCTBa aTOMOB: TO-
TEHLIMAJ MOHU3ALUHU, CPOJICTBO K JJIEKTPOHY, JIEKTPOOTPULIATENBHOCTh U UX U3ME-
HEHUE B MepUoAax U rpyIrax.

ArperaTHble COCTOSIHUA BellecTB. BemlecTBa aMop(HbIe U KpUCTAIIIUNYECKHE.
TUnbl KPUCTANTMYECKUX PEIIETOK.

Pa3znen 3. PacTBopbl. Teopus 3/1eKTPOIUTHYECKON AMCCOUALIMA

PactBopel. Boga — nonspHslid pacTBOopuTeab. PacTBOpUMOCTE BellecTB. 3a-
BHCHMOCTh PAaCTBOPHUMOCTH BEIIECTB OT UX HPHUPOABI, TEMIEPATYPhl U TABJICHHUS.
Tennossie 3¢ ¢dekThl npu pacTBOpeHUU. TUIBI pacTBOPOB (ra3000pa3HbIe, KHUAKHUE,
TBepAbie). KonnuecTBeHHOE BBIpAKEHHE COCTaBa pacTBOpa: NMpUOIMKEHHBIE (pa3-
OaBJICHHBIM, KOHIICHTPUPOBAHHBINA, HEHACHIIICHHBIN, HACHIIICHHBIN, MEPECHIIICH-
HBIIl PacTBOpP) U TOYHBIE CHOCOOBI BBIPAXKEHHSI KOHLIEHTPALIUU PAacTBOPOB (Macco-
Bas J10Ji1, 00ObEMHAsl J0Js, MOJisipHasi KoHueHTpauus). [IpeacraBienus 06 UCTHH-
HBIX U KOJUIOWJHBIX pacTBOpax. 3HAU€HHE pacTBOPOB B MEAULMHE, OMOJIOTUH, XU-
MUH, B OBITY.

Teopus PAEKTPOIUTUYECKON AUCCOUUALNHI. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
PactBops! anekTponauToB. Knaccudukaiuys 3m1eKTpoauToB 1o cuie (ciadble U CUllb-
Hele). Crenens auccounuanuu. CtyneHvaras nuccouuanus. Peaknuu B pacTtBopax
ANEKTPOJUTOB (KPUTEPUU HEOOPATUMOCTH PEAKIMUA B PACTBOPAX IJIEKTPOJUTOB).
HNounHble ypaBHEeHMS peakuuil (MojgHbIe UM cokpanieHHbie). ['uaponus coneit. [Ipo-
CTOM M CTymeH4YaThli ruApoau3. OOpaTUMBbIi U HEOOpaTUMBbIN Tuapoau3. ['uaponus
[0 KaTHOHY, [0 aHHOHY CcOJIM. KHCIIOTHOCTh U OCHOBHOCTH pacTBopoB. [loHsATHE O
KHCIIOTHO-OCHOBHBIX MHJIMKATOPAaX.

Pa3znea 4. Kitaccbl HeopraHnyeckux coeIMHeHU

OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIWHEHH. OKCHIBI, THIPOKCH[BI
(ocHOBaHUsI, KUCTOTHI), coyii. Kiaccuduxanus, HOMEHKIaTypa, rpaduueckue dhop-
MYJIbl, CIOCOOBI MOJIy4eHHUs, (PU3HUUECKHE U XMMHUECKHE CBONCTBA.

Paznea 5. Xumuuyeckue peakuuu

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUsi XUMUUYeckux peakunit. Kmaccudu-
Kallus XMMHYECKUX PeaKINil: peakliMi COeIMHEHUs, pa3IoKEHUs, 3aMeIIeHUs], 00-
MeHa. ['OMOreHHbI€ U TeTEepPOreHHbIE PEaKIIUU.

CKOpOCTh XMMHUYECKON peakluu (CoaepiaHue IMOHATHA, €IWHULIA H3Mepe-
HUs1). 3aBUCUMOCTh CKOPOCTH OT Pa3iu4HbIX (PaKTOPOB (MPUPOIBI pPEearupyrommnx
BELECTB, KOHIIEHTPALIMH, JABJICHU, TeMIIepaTypbl). KoHCTaHTa CKOPOCTH XUMUYE-



CKOM pEeaKkIvH.

Kunernueckoe ypaBHEHHE XMMHUUYECKOM peakUrH. BpeMs mpoTekaHus peak-
uu (CBS3b MEXKy BpEMEHEM U CKOpOCThIO peakiun). [Ipasuno Baut-I'odpda. Tem-
nepaTypHbIil kKoddduruent ckopoct. Karanus u katanuzaropsl. [IpeacrasieHue o
MEXaHU3Max

TOMOTE€HHOTO Y F€TEPOTeHHOTO KaTaln3a.

TemnnoBbie 3P PEKThl XUMUYECKUX peaKIui. DK30- U SHIOTEPMHUUECKUE Peak-
nuu. TepMoxuMHuueckue ypaBHeHuUs. 3akoH ['ecca u ero cineactus. Termora oopa-
30BaHUs U TEIUIOTA CTOPAHUS.

HeobOpatumpie n oOpaTUMble pEakiud. XUMHUYECKOE paBHOBECHE. Y CIOBUS
cMmenieHus pasHoBecus. [Ipunuun Jle [larenbe.

Pa3zges 6. OKncCJIUTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHU. JJIEKTPOJIN3

OCHOBHBIE TOJIOKEHUS SJIEKTPOHHOM TEOPUU OKHCICHUS-BOCCTAHOBIICHUS
(OKHuCJIeHHE, BOCCTAHOBJIECHUE, OKHCIUTEIh, BOCCTAHOBUTENb, OKHCIUTEIbHO-
BOCCTAHOBUTEIbHAS peakiys). BaxkHelme oOKUCIuTeNn U BOCCTAaHOBUTENU (TIPO-
CThI€ BeIlleCTBA M XMMUYECKHE COeIWHEHHUs). BiusHue cpenpl Ha HampapiieHUE
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKITUH.

[Ipencrasnenue 00 3aeKTposn3e. IINEKTPOIU3 PACIIIaBOB M BOJHBIX PACTBO-
POB C HHEPTHBIMU SJIEKTPOJIAMHU U PACTBOPUMBIM aHOI0M. KaTtoaHast 1 aHOHAs pe-
aKI1u.

Pazgen 7. KoMIulekCHbIE COeIUHEHUSA

CtpoeHne KOMIUIEKCHBIX COCIMHEHWN Ha MPUMEPE THUIPOKCO- M aKBAKOM-
TUICKCOB JIFOMHUHUS, MEJIH, IIMHKA, XpOMa, a Takke nuanuaoB xenesa (1) u xenesa

().

YACTHD II. Xumus 3J1eMeHTOB

Pa3znes 1. Hemeranbl

Hemeramnpl. OOmas xapakTepuCTHKa HEMETA/UIOB. S- U p-HeMeTautbl. [lo-
JIOKEHUE B IEPUOJUYECKON CUCTEME.

Bopopon u ero nzoronsl. Haxoxaenue B npupoje. JIBONCTBEHHOE MOJI0XKeE-
HUE BOJIOpOoJa B nmepuoandeckon cucreme. CTpoeHne aroMa. XapaKTEepHBIE CTEIe-
HU OKHCJICHUS U BAJICHTHOCTb. COCTAaB M CTPOCHUE MOJIEKYJIbI Bojopoaa. duznue-
CKHM€ YW XMMHYECKHE CBOMCTBA. BOCCTAHOBUTEIBHBIE U OKUCIHUTEIbHBIE CBOWCTBA
BoJ0posia. CriocoObl MOJMYyYEHUsI BOJIOPOJAa B MPOMBIIUICHHOCTH W JTA0OpaTOPUH.
Bopna. ®uznueckue 1 XMuMHUYECKHE CBOMCTBA BOABI. [lepokcna Bogopoaa, €ro OKuc-
JIUTEJIbHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTb.

Hemeramnbl 7A tpynmnbl. OOImiasi XxapakTepUCTHKA 3JIEMEHTOB 7A TpyNIIbI.
l'anorensl. BaneHTHbIE COCTOSIHUS TajnoreHoB. ['amoreHoBoaopoabl. ['amoreHuasbl.
XJI0p, CTPOEHHUE €ro aTroMa. XapaKTEPHbIE CTENEHU OKUCIIeHUA xjaopa. [Ipupoansie
coeauHeHus xjopa. CocTaB U CTPOECHHE MOJEKYJbI xjopa. du3nueckue u XumMuye-
CKHE CIOCOO0bI ToTyueHus xjopa. Ero mosydenve B MPOMBIIIUICHHOCTH U Jiabopa-
TOpUHU. XJIIOPOBOAOPOJ, CONsTHAS KUCIO0Ta U XJopuabl. COCTaB U CTPOECHHUE MOJIEKY-
JBI XJIOpoBOAOpoJa. PU3HMYECKHE U XUMHUUYECKHE CBOMCTBA, CMOCOOBI TMOIYUYEHUS
XJIOPOBOJOPO/Ia U CONSIHOM KUCIOThl. KauecTBeHHast peakius Ha XJIOPHUI-UOH.

Kucnopoacoaepxaiiue coeIMHEHHS XJIOpa: OKCUIbI, KUCIOTHI, conu. Cpas-
HEHHE KHCIOTHBIX U OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KHCIOPOJICO-



ep Kalux KUCIOT XJIOpa B 3aBUCUMOCTH OT CTENIEHU OKUCJIEHUs B Kuciote. ['umo-
XJIOPUTBI, XJIOPHUTHI, XJIOPATHI, MEPXJIOpPaAThl. XJIOpHas U3BECTh, OEPTOJIETOBA COJIb,
UX TIOJIyYEHUE,

CBOMCTBA U IPUMEHEHHUE.

CpaBHeHue cBOMCTB (pTopa, Opoma U Homa co CBOMCTBAMH XJIOpa, MOCIEI0-
BATEJILHOCTD BBITECHEHUS APYT APYra U3 paCTBOPOB COJIEH.

Menuko-61onornueckoe 3HaYeHUE JIEMEHTOB 7A TPYNIbl U UX COSTMHEHUH.

Hemeramnsl 6A rpymnmel. OOmiasi xapakTepuCTUKa 3JIEMEHTOB OA TpyMIIbL.
XanpKoreHsl. BaneHTHbBIE COCTOSTHUS XaJIbKOT€HOB.

Kucnopon, ctpoenne aroma. XapakTepHbIE CTENIEHU OKUCICHUS U BAJICHTHO-
ctu. Kucnopon B mpupojsie. AmorpornHsie Moaudukanuu kucioponaa. CocrtaB u
CTPOEHUE MOJIEKYJIbI KHCIOpoAa. PU3NUECKHE U XMMUYECKUE CBOWCTBA, ITOIyYECHHE
KHUCIIOPOJia B MPOMBIIIIEHHOCTH U Jlabopatopuu. Kucinopo kak okuciurensb. Ok-
cubl U nepokcubl. CpaBHeHHE (DU3UUYECKUX U XUMHYECKUX CBOMCTB KHUCIOpOAA U
030Ha.

Cepa, cTpoeHrne atoma. XapakTEpHbIE CTEIEHU OKUCICHHUS U BAJICHTHOCTH.
Haxoxnenue cepsl B npupoze. Asmiorponust cepbl. PU3NUECKUE U XUMUYECKHE
CBOMCTBA, crOCcOObI mojiyuyeHust cepbl. CepoBOIOPOJ, CEPOBOAOPOAHAS KUCIIOTA,
cynabuasl. CocTaB U CTPOCHHUE MOJIEKYJIBI cepoBoiopoaa. KucinoTHsle u BoccTaHO-
BUTEJIbHBIE CBOKWCTBA CEPOBOAOpOAA. PU3NUECKHE U XUMUYECKUE CBOMCTBA, IMOJY-
yeHue cepoBoaopoja. KauectBenHas peakuust Ha cynbpun-uos. Kuciaoponcoaep-
amue coeauHeHus cepbl: okcunbl cepsl (IV, VI), cepHucras u cepHas KUCIOTHI,
cynabGuThl U CcyiabdpaTel. X OKHCIUTENIbHO-BOCCTAHOBUTENbHbBIE CBOWcTBA. CBOM-
CTBa M crnocoObl monydyeHusi. KayecTBeHHblE peakuuu Ha Ccylab(UT- U CyibQar-
WOHBI.

Menuko-61MoJ0rHuecKoe 3HaYeHHEe HEMETAUIOB OA Tpynmbl U UX COEIUHE-
HUM.

Hemeramnbl 5A rpynnsl. OOmiasi XxapakTepucTUKa 3JIEMEHTOB TJIaBHOW MOJI-
IPYIIIbI MSTON TPYIIbI IEPUOIUYECKON CUCTEMBI. A30T, CTPOEHHE aToMa. Xapak-
TEpHbIE CTENEHU OKHUCIEHUs U BajleHTHOCTH. Haxoxzaenue B mpupoge. CocraB u
CTpoeHHE MOJIeKyI bl a3oTa. [lomyuenue, pusnueckre 1 XMMHUYECKHE CBOICTBA a30-
Ta. AMMHAK, €ro Mojy4yeHue B JadOpaTOpuu U MPOMBIILIIEHHbINH cuHTe3. Dusnye-
CKHE€ W XHMHYECKHE CBOWCTBA: KHUCJIOTHO-OCHOBHBIE M  OKHUCIIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIE. MexaHusm oOpa3oBaHusi MOHa aMMoOHuUsA. Coiau aMMOHHSL.
Paznoxenue cosneit aMmmoHust (TepMuueckoe U ruaposn3). KauecTBeHHast peakius
Ha MOH aMMOHMs. Kucnopoacoaep:xamme coeqMHEHUs a30Ta: OKCUbI, a30TUCTas U
a30THasi KUCJIOThI — (PU3NUYECKUE U XUMUUECKUE CBOICTBA, ModyyeHue. HUTpuThl u
HUTpaThl. OKUCIUTEIBHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh HUTPUTOB. TepMu-
YECKOE Pa3JI0KEHNE HUTPATOB.

A30THBIE YI0OpEHUSI.

docdop, ero amnorpomnHbie GOpMbl. XapaKTepHbIe CTEIIEHH OKUCIICHUS U Ba-
nentHocTH. [Tonydenue docdopa, pusnueckue u xumuueckue cBorictra. dochuH,
dochunsl. [lomyyenue u cBorictBa. Kucnopoausie coequnenus dhochopa: OKCUIBI,
KUCIOTHI, conu. OprodocdopHas kuciora u ee conu. [lonyuenue, pusnueckue u
xumudeckue cpoiictBa. dochopHbie ynoOpeHus.

Menuko-61o0ruuecKkoe 3HaueHHe HEMETAJUIOB SA Tpymnmbl U UX COEqUHE-



HUM.

Hewmeranmst 4A rpynmnsl. O01iast XapakKTepUCTHKA JIEMEHTOB MOATPYIIIBI YT-
nepoja. ITooxenue B mepuoandeckon cucreme. BaneHTHbIE COCTOSIHUS DJIIEMEHTOB
4 A rpynrsl.

Yrunepoa. XapakTepHble CTEIIEHU OKUCIEHUS W BAJICHTHOCTH. AJIOTPONMSA
yraepona. CTpoeHHne W CBOMCTBa anmMaza, rpadura. Ou3mdeckne M XUMUYECKHEC
cBoiicTBa yraepoaa. Kucinopoansle coenuuenus yriepona: okcuasl yriepona (11 u
V), yronbHas kuciaoTa, THIpOKapOoHaThl M KapOoHaThl. [lonydenue, pusmueckue u
XUMHUYecKHe cBoiicTBa. KauecTBeHHas peakuus Ha kapOoHaT-uoH. Kpemuuii, ctpo-
enue atoma. [loydenue m cBoricTtBa kpeMuus. Cumumuasl. Oxenn kpemuus (1V).
KpemuueBbie kuciaotsl. CHIMKATHI, UX ITOJTYyYEHUE U CBOMCTBA.

Menuko-01oI0rnuecKkoe 3HaYeHUE JIEMEHTOB 4A TpyNIbl U UX COETMHEHUM.

Paszpnes 2. Merasibl

Mertamael. O6muii 0630p MetaiuioB. HaxoxaeHue MmetamioB B mpupoje. Ilo-
JI0’KEHNE METAJJIOB B MIEPUOANYECKON CHCTEME DIIEMEHTOB. MeTtaiuinuecKas CBS3b.
dusznueckue U XMMUYECKHE CBOMCTBAa MeTayioB. O01Ke criocoObl MOIyYEHHUST Me-
Tasui0B. CIUIaBbl U UX CBOWCTBA.

Mertamisl rnaBHbBIX noAarpynm. OOmas XxapakTepucTHKa METallIoB Ha OCHOBE
UX TIOJIOKEHUS B IEPUOANYECKON cucTteMe. HaTtpuii u kanmii, CTpOEHUE UX aTOMOB.
IIpupoaHbie coennHeHUs HaTpUs U Kaiud. [lonyuenne. @u3ndeckue 1 XUMUYECKHE
CBOMCTBA HATpUA U Kayms. Enkue menoun, ux rnoiaydeHue, cBorctBa. Conu HaTpus
u kanus. Kanuiinele ynoopenusi.

OO01asi XapakTepucTUKa 3JIEMEHTOB 2A TpYIIbl NEPUOJUYECKON CHUCTEMBI,
CpPaBHEHHE XMMHUYECKUX CBOMCTB I'MAPOKCUAOB YKa3aHHbBIX IEMEHTOB. Kanpuuil n
marnuil. [lonyuyenue, pusndyeckue u xumMuieckue cpoiictBa. HeraiieHnas u ramieHas
n3BecThb. JKeCcTKOCTh BOJbI, CIOCOOBI €€ YCTPaHEHUS.

OO01asi XxapakTepucTUKa 3JIEMEHTOB 3A TpyIIbl NEPUOJIUYECKONW CHUCTEMBI.
AntoMuHUH, ero noiydeHue, Gpusnueckue U XxumMuueckue cporictsa. Okcua U ruj-
POKCHUJ afOMUHUA. AM(POTEPHOCTh ATIFOMUHUS, OKCUIA U TUAPOKCUAA ATTFOMUHUSI.
CoenuHeHns aqrOMUHUS B IPUPOJE.

Menuko-61oJI0rHuecKkoe 3HaYeHUE METAIOB IIABHBIX MOATPYNH M UX CO-
€MHECHUM.

Mertamnbl mobounbsix noarpymm. Menb. [lonoxkeHue B NMEpHOIUYECKON CH-
creme. CtpoeHue aroma. XapakTepHble cTernieHr okucienus. Coequnenus meau (1)
u (I1): okcumbl, ruapPOKCHIBI, conn. [lomydeHne u CBOMCTBA.

[uuk. [Tonoxenne B nepuoanueckoil cucreme. Crpoenne atoma. CBolcTBa
[IMHKA, OKCUJA U THAPOKCUIA IIMHKA. AM(OTEPHOCTh IIMHKA U €r0 COCAMHEHHIA.
[{MHKaTBI U TUAPOKCOKOMIUIEKCHI [IMHKA.

Xpowm. Ilonoxxenue B nepuoaudeckoit cucteme. CTpoeHue aroma. XapakTep-
Hble cTeneHu okucieHus. CBONCTBAa XpoMa U €ro COeIMHEHHH, B 3aBUCUMOCTH OT
crenenu okucienus. Oxcua u ruapokcua xpoma (l11), nx momyduenue u amdorep-
HOCTb. XpOMHUTHI U rugpokcokomiuiekchl xpoma (I11). Xpomosslit anrunpum, xpo-
MOBas U JUXPOMOBAsl KUCJIOTBI. XpoMatbl U AUXpomaTbl. OKHUCIHUTEIbHBIE CBOM-
ctBa coenunenuit xpoma (V1).

Mapraneu. Ilonoxenue B nepuoguyeckoit cucreme. CTpoeHue aTtoma. Xa-
pPaKTEepHbIE CTENEHU OKHUCIIeHUs. VI3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHUCIIHUTEIb-



HO-BOCCTaHOBHTEIHHBIX CBOWCTB COSAMHEHHUI MapraHila B 3aBHCHMOCTH OT CTeTIe-
HU OokucneHust mapranua. [lepmanranar kanusa. Tepmuueckoe pasnoxeHue. Boc-
CTaHOBJICHUE TIEpMaHTaHAT-HOHA B KUCJION, HEUTPATBHOMN U IIEJIOYHOU Cpe/Iax.
Kenezo. [lonoxenune B nepuoguueckoil cucreme. CTpoeHue atoma. Xapak-
TEpHBIE CTeneHU okucieHus. [lomydeHue sxeneza. XMMUYECKHE CBOWCTBA Keesa.
Oxcunel u ruapokcubl sxenesa (1) u (1), ux momydenue u cBoricta. Conm xele-
3a (1) u (111). KauectBennsie peakiuu Ha nousl xkenesza (1) u (111).
Menuko-01oornueckoe 3HaYeHNE METALIOB TTOOOYHBIX TMOATPYIIT U UX CO-

eIMHEHUN.

4.3 Copep:xkanne Tembl npakTuyeckoro 3ansatus (111, IV cemectp)

CTpyKTypa NpPaKTH4YeCKUX 3aHATHI 10 XUMHH BKJIOYAET:
1. Onpoc u pazdbop yueOHOro Marepuasa 1o TeMe 3aHATHs
2. Pemienue 3a1a4 v BBITIOJIHEHHUE YITPAXKHEHUHN

NPAKTUYECKME 3AHSATUS IO OBUIEN XUMHUU

No Tema MMPAKTHYCCKHUX 3aHITUHI CO,[[ep)KaHI/IC 3aHATHA
1. OCHOBHBIC MOHATHS MU 3aKOHBI | 3aKOHBI COXpaHCHUA MACCbl MU OHCPI'HH. I'az0-
XUMHUHN BbI€ 3aKOHBI. 3aKOH ABoraz[po. Moisb - MCpa

KoJInuecTBa BemiecTtBa. CoaepkaHWe MOHSATHM:
MOJISIpHAsl Macca, MOJISIpHBIA OO0BEM, YHCIIO
ABorazipo, maccoBasi, oObeMHasi U MOJsIpHas
JIOJIM, OTHOCHUTEJBHAS IIJIOTHOCTH I'a30B.

2. OCHOBHBIE KJIACChl HEOPraHU-
YECKUX COECNUHEHUHN

Oxkcuapl, OCHOBaHHMs, KUCHOTHL. OmnpeneneHue
kiacca. Knaccudukarusa. Homenknarypa. I'pa-
¢uueckue popmyisl. CTENEHb OKUCICHUS U Ba-
JeHTHOCTb. OmnpeneneHne BAJICHTHOCTH 10
rpaguueckuM (opmynam. CrnocoObl momyye-
Hus. Ousnyeckue U XMMHYECKHE CBOMCTBA.

3. OCHOBHBIE KJIACChl HEOPraHU-
YEeCKUX COEeUHEHUHN

Comu. Omnpenenenue knacca. Knaccudukanms.
Howmenknarypa. I'paduueckue dbopmyinsl cpen-
HMX, KHCJBIX, OCHOBHBIX COJICH, COJICH aMMO-
Husg. CriocoObl moydeHusl. OU3NYecKue U Xu-
mudeckne cBoicTBa. KommuekcHeie comu. Ko-
opauHaIMoHHble (dopMmynbl. HomeHkmarypa.
['eneTnueckas CBSI3b MEXKIy KjaccaMU Heopra-
HUYECKUX COCJIMHCHMU.

4. | Crpoenue aroma. II3 u IIC
JI.1. MennaeneeBa

KBanrtoBbie uucna. [IpuHIumnel pacupeaeieHus
AJIEKTPOHOB B aroMmax: npuHuunsl llaynu u
HauMeHblle sHepruu (mpaBuiio KieukoBcko-
ro), npaBwio ['yuna. CtpoeHue 3JIeKTPOHHBIX
o0onouek atoMoB U HOHOB 3nemeHToB IIC B
OCHOBHOM M  BO30Y)XIEHHOM  COCTOSIHHSIX.
Crpoenue snpa. IIpoTOHHO-HEUTPOHHAsA TEO-
pus. DleMEeHTapHble 4YacTUlbl. SnepHbie mpe-
BpauieHus. M30ToIbl.




Ctpoenue Bemecta. CtpoeHue
MOJIEKYJ. XHUMHUYECKasi CBS3b.
Kpucrannuaeckue pemerku

Tunbl xumuyeckux cBsi3eil: KoBajeHTHas (T0-
JsipHas M HENOJIsIpHAas), MOHHAas, BOJAOPOAHA,
MeTaimueckas. ['mOpuauzanuss aTOMHBIX Op-
OWTAIIMA U MPOCTPAHCTBEHHAs KOH(pUTypauus
MoJIeKyJ1. THIBI KpUCTAIIIMYECKUX PEIIETOK.

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC
(OBP)

pPCaKkIuu

OCHOBHBIE MOJIOKEHUS HIEKTPOHHOU TEOPHH
OKHCJIEHUA-BOCCTaHOBJIEHUs. BaxxHeilmume
OKHUCJIMTENIN U BOCCTAHOBUTENU. BiusiHue Kuc-
JIOTHOCTH Cpe/ibl HA BOCCTAHOBJICHHUE ITEpMaH-
raHaTa v quxpomara kaiausi. OKuCIuTeabHO-
BOCCTAaHOBUTEJIbHAS IBOMCTBEHHOCTb. Peakiuu
C Y4aCTHEM IIEPOKCHIa BOAOPOJIA.

MeTon 37eKTpOHHOTO OanaHca,
HMOHHO-3JIEKTPOHHOI0 OayiaHca
s moabopa KodhPUIIMEHTOB
B OBP

Metoasl moabopa kKod(pGUIIMEHTOB B ypaBHE-
Husix OBP. CocraBnenne ypaBuenuii OBP.
[Tporno3 mpoaykroB OBP.

OO0mre 3aKOHOMEPHOCTH TIPO-
TEKaHHUS XUMUYCCKUX PEaKIIUi

O6patumble U HeoOpaTtumble peakiuu. Cko-
pPOCTh XUMHUYECKON peakuuu. Karamns m kara-
mu3atopsl. [IpaBuno Bant-I'odda. Cmemnienue
(caBur) xumMuueckoro pasHoBecus. [Ipuniun
Jle Ilarenbe. OCHOBHBIE MOHSTUS U 3aKOHBI
TEPMOXUMHH. DK30- U SHJIOTEPMUUYECKUE PEaK-
uu. TermoBoil Ah(PEeKT XUMUYECKON peaKiluu.
3akoH ['ecca u ciieICTBUS U3 HETO.

PactBopsl. PacTtBOpHMOCTE Be-
mectB B Bojae. KonueHtpanus
pacTBopa

PacTtBopeHune ra3oB, TBEpIbIX BEIIECTB U KU[-
KocTel B BojJie. PacTtBopuMocCTh U KO3 HULIEHT
pactBopuMocTH. CrocoObl BBIpAKEHUSI KOH-
LEHTPalMu PAaCTBOPOB.

10.

DJIEKTPOJIUTUYECKAsT JTUCCOIIU-
anusi. VloHHbIE ypaBHEHUS pe-
aKIMH.

I'maponus coneit

OcHoOBaHus, KUCJIOTBI, COJU B CBETE€ TEOPUU
AJIEKTPOJIMTUYECKON auccoumnanuu. Jucconma-
uust BoAbl. OCHOBHBIE TIOJOXKEHUS TEOPUU
AJEKTPOJIMTUYECKON aucconuanuu. (CTeneHp
nuccoruainuu. CuiabHbIE U cl1a0ble 3JIEKTPOJIU-
Tol. CtyneHuaras auccounuanus. MlonHoe npo-
u3BeneHrne Boabl. KucinorHocts cpenbl. Bono-
POIHBIM ¥ TUIAPOKCWIBHBIM moka3zaresn. MoH-
HbIC YpaBHEHUS peakuui. Peakuuu B pacTBopax
ANEKTpoauTOB. Kputrepun HEoOpaTUMOCTH pe-
aKIHH.

I'maponus conei mo kaTuoHy, o aHuoHy. CoB-
MECTHBIN Tuiposn3. HeoOpaTumslil ruposus.

11.

KomMIuiekcHbIe cOeTUHEHUS

O6pa3zoBaHue THAPOKCO- U aMMHAYHBIX KOM-
IIJIEKCOB B pacTBOpax. Pemnienue 3amad.

12,

Kontponbnas pabota mo 006-
el XUMUH




13.

OOcyxeHne pe3yabTaToB KOH-
TPOJBHOU paboThl MO OOIeH
XUMUH

Pa36op 3amaHuii KOHTPOJIBHOW paboOTHI MO 00-
meil XuMun (OTBETHI HA BOMPOCHI M PEIICHUE
3aJJaHu}, BBI3BABIINX 3aTPyHEHUE Yy CIyIIaTe-
neit). Pemmenue 3amad.

NMPAKTUYECKME 3AHSATHUSA IO HEOPTAHMYECKOW XUMUN

14.

Hemeramnpl. OOmmii  0630p.
Bopopon. Bona. Ilepokcun Bo-
nopona

DJIEKTPOHHOE CTPOCHHE aTomMa BOJOPOJA.
JIBOMCTBEHHOE TMOJIOKEHUE B MEPUOAUUYECKOU
cucteme /.M. MennpeneeBa (IIC). Crpoenue
MOJIEKYJIBI BOJIOPOJa, (PU3HUCCKUE W XUMUYE-
ckue coucrtBa. [lomyuenue Bogopoaa. Bona, ee
CBOMCTBA, CTPOECHHME MOJIEKYJbl. llepokcnna Bo-
JI0pPOJia, €r0 CTPOEHHE, KUCIOTHO-OCHOBHBIE U
OKHCJIMTEIIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

15.

['anorens! u ux COCOANHCHMUA

["anmorensl, o01Ias XapaKTEpUCTHKA, DJIEKTPOH-
HOE CTPOEHHE, U3MEHEHUE CBOMCTB B MOATrpYyI-
ne. ['asoreHoBotopobl, UX cBoiicTBa. Kucio-
pPOACONEpKAIAE  COCAUHEHHS  TaJOTCHOB.
Xnop. XJa0poBoAOPpOA. XJIOPOBOJAOPOIHAS KHUC-
nota. XJIOpHUIbl, NOJIydeHUE U cBoWcTBa. Kaue-
CTBEHHBIE PEAKIIUN HA TAJIOTE€HUJ] — HOHBI.

16.

p-aneMentsl  VI-0ii  rpymibl
I1IC. Kucnopoa, Cepa u UX CO-
eAMHEHUS

DNEeKTpPOHHOE CTPOECHHE aToMa KUCIopoAa, Xa-
PAKTEpHBIE CTEIIEHU OKHUCIICHUs, HAXOKICHUE B
npupoje, (pusndecKkue, XuMUYECKHE CBOMCTBA,
noytyueHue kucinoponaa. O30H-auioTpornHas Mo-
nudukaus Kuciaopoja. DJIEKTPOHHOE CTpoe-
HUE aToMa cepbl. AJUIOTPOIHBIE MOAUPHUKALIUN
cepbl. XapakTepHble CTENEHH OKHCIICHHUS.
Haxoxnaenue B npupoae, puU3nyecKue u XUMH-
YECKHE CBOMCTBA, MOJydYeHue cepbl. CepoBOIO-
poz, ero moijiyueHue, coicrea. CepoBonopo-
Hasg kucnota. Cynbduabl U TUIAPOCYIb(PUIBI.
KauecTBenHas peakius Ha Cyib(pUI-UOH.
Oxcunsl cepsl (1V) u (VI), ux nonyuenue. Ou-
3MYECKUE W XHMHMYECKHE CBOWCTBA OKCHJOB.
Cepnucrasa kucnota. Cynbputsl. [lonyuenue u
CBOMCTBA.

17,

Cepnas kuciora

CepHas kucnora, ee CTpOCHHE, CBOWCTBA, OJIY-
yenue. Cynbdatel. [loaydenue u cBoiictBa. Ka-
YeCTBEHHAs peakiiysl Ha CyJb(haT- HOHBI.

18.

Azor. Ammmuak. Comu ammo-
Hust. Okcuasl a3ora. A3oTucras
kucaora. Hutputel

DIEKTPOHHOE CTpOeHUE aToMa azota. CTpoeHue
MOJIEKYJIBI a30Ta, HaxoXxaeHue B npuponae. du-
3MYECKHE U XUMHUUYECKHE CBOMCTBA a30Ta U €ro
HEOPraHWYECKUX COCIUHEHUNW — aMMHaKa, OK-
cunoB azota (l1) u (1V), ux nonyuenue. Tepmu-
YeCKOe pasjiokeHue cosiel ammonwus. Kucnmor-




HO-OCHOBHEIE u OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA COEIWHEHUI
asora.

19.

A3sotHas kucnora. Hurpatsl

A3oTHasi KucloTa, e€ (QU3nYecKue U XuMuye-
CKHE CBOMCTBA, osyuyeHue. Conu a30THOM KHC-
JoTel: HUTpaAThl. [lonmyyeHue, ux TepMuyeckoe
pa3ioXKeHHE.

20.

dochop W ero coeaMHEHUS:
OKCH/IbI, KHUCJIOTBI U COJIH

DnexkTpoHHOE cTpoeHue aToma (ocdopa, amio-
TponHbie MoauduKamuu dhocdopa.
Haxoxnenue B mpupone, puznueckue U XuMH-
gyeckue cBoiictBa ocdopa. Dochun, hochuas
W UX CBoMcTBa, mosydeHue. Okcuanl dochopa
(7)) u (V). ®ochopusie kuciaorel. Docdatsl,
ITOJTYYE€HHE W CBOMCTBA.

21,

Yraepon, KpEMHUHM U HX CO-
€MHEHUS

DIEKTPOHHOE CTPOEHUE aToma yriiepoia, CTe-
MEHU OKHUCIICHUS, (QU3NYECKUE U XUMUUYECKHUE
CBOMCTBa, aJJIOTPOINHbIE MOJAU(MUKAIMKA aToMa
yriepoaa. Haxoxnenue B mnpupoge. OKcUAbI
yraepona (II) u (IV), ux cBoiicTBa, noixy4deHue.
VYronbHas kucnora. Kapbonatsl u rugpokap6o-
HaThl. KauecTBeHHass peakiusi Ha KapOoHAT
HMOH. DJIEKTPOHHOE CTPOCHHUE aToMa KPEMHHUS.
[Tpupoansie coequuenus. Oxcua kpeMuus (IV).
Cunan. Cumuumasl. KpemneBas kucnora. Cu-
nukatbl. CBoiicTBa M monyudeHue. I[IpousBoj-
CTBO CTEKJIA.

22,

Meramnel. O6muii 0630p.
DIIEKTPOJU3 pacIljlaBOB U BOJ-
HBIX PacTBOPOB AJIEKTPOJIUTOB.
S-anemenTsl | u |l rpynmn

[Tonoxenue meramios | u |l rpynm B [1IC. Dnek-
TPOHHOE CTPOCHUE WIEJIOYHBIX METAJIOB (JIH-
TUM, HATPUH, KaJlMii), HAXOXKJICHUE B IIPUPOJIC,
(dbu3nyeckue U XMMHUYECKUE CBOMCTBA, CIIOCOObI
nojgydyeHus. ['muapuabl, OKCHIbBI, TEPOKCHUIHI,
TUAPOKCHUIBI U COJIH.

DJIGKTPOHHOE CTPOCHHE AaTOMOB OepHILIHA,
MarHusi, Kajabius, Oapus. Haxoxnenue B mpu-
pone. dusznyeckue M XUMHYECKUE CBOMCTBA,
CIOCOOBI TMOJTYyYECHHUS] METAJJIOB U UX COCIAUHE-
HUU. [ uapuabl, OKCHUIIBI, TIEPOKCUIBI, THUIPOK-
cujbl. JKecTKoCTh BOJBI U CIIOCOOBI €€ ycTpa-
HEHUsA. DJIEKTPOJIM3 PacIyiaBOB U BOJHBIX pac-
TBOPOB DJICKTPOJIUTOB.

23.

p-,d- MeTamael:  aTIOMUHUH,
IMHK (aM(OTEepHBIC METAILIIBI),

DIIEKTPOHHOE CTPOCHHE, (PU3UICCKUE U XUMHU-
YECKHUE CBOWMCTBA aTIOMHUHHS W IMHKA. AMmQo-
TEPHOCTH AJTIOMHHUS, IIMHKA M HUX KCHJIOB U
THAPOKCHIOB. [ MAPOKCOKOMIIICKCH  aTFOMH-
HUS, [IMHKA.




24. | d-metamnbel: xpom, mapraner; u | [Tonoxenue d-anemMeHTOB (MapraHer, Xpom) B
UX COCIUHEHHS. [IC DnektpoHHOoe cTpoeHue, (uU3NUECKUe U
XUMHUYECKHUE CBOMCTBA aTOMOB XpOMa, MapraH-
11a ¥ UX coequHeHU. AMMOTEPHOCTh OKCUJIA U
rugpokcuga  xpoma (). OkucauTenpHO-
BOCCTAHOBUTEJIBHBIE  CBOWCTBA  COCIUHECHUU
XpoMa 1 Maprasiia.
25. | d-metamber: kene3o, Mmeap U | [lomoxkenue d-31eMeHTOB (kene30, MeAb U Ce-
cepebpo pebpo) B IIC, ux snekrponHoe crpoenue. Ou-
3MYECKUE W XUMHYECKHE CBOWCTBA aTOMOB Me-
TaJUIOB U UX coeluHeHu. KucioTHO-0OCHOBHbBIE
U OKHCJIUTEIBHO-BOCCTAHOBUTEILHBIE CBOMCTBA
coenuHeHUI xkene3a. KadecTBeHHBbIE peakuuu
Ha uoHbl xene3a (I1) u (I11). CnocobHoCTh K
KOMILIEKCOOOPa30BaHUIO.
26. | KonTponpHas paboTa 1Mo HeOpraHUIeCKOW XUMUN
27. | ObcyxnaeHue pe3ynbTatoB | Pa30op 3agaHuit KOHTPOJBbHON pabOTHI MO He-
KOHTPOJIbHOU paOOThI TTO HEOP- | OPTAHMYECKOW XMUMHUHU (OTBETHI Ha BOIMPOCH U
TFaHUYECKON XUMHH perieHue 3aJaHui, BHI3BABIIUX 3aTPyJHEHUE Y
cinymarenei). Pemenue 3anay.
28. | IloBTOpeHue oprannyeckoit | [loBropenue u perieHue 3ajaHuil MO0 TEME yT-
XUMUHU JI€BOJIOPO/IBI.
29. | IloBTOpeHue oprannyeckoit | [loBropenue u penienue 3aganuit mo reme Kuc-
XUMUHU JIOPOACOIePKAIINE OPTAHNICCKHUE COCTHHCHUSI.
30. | UtoroBas xoHTpoibHas padbora | OOCyxkIeHUe pe3ydbTaTOB HTOTOBOM  KOH-

(dpopmar EI'D)

TPOJIbHOM paOOTHI.

5. TunoBble KOHTPOJIbHbIC 3aJIaHUSI WJIU MHbIE MaTepHUaJbl, HEOOXO0AH-
Mbl€e JJIS OLlEHKHM 3HAHUI, YMEHUI, HABBIKOB M (WIH) ONbITA JAeSITEeJbHOCTH,
XapaKTepU3yIIMUX 3Tanbl (PopMHUPOBAHUS KOMIIETEHIMHA B Npolecce 0CBOe-
HHs 00pa30BaTeJbHOM NPOIPAMMBI
JIst olleHuBaHMs PE3yNbTaTOB OOYYEHHS B BUJE 3HAHWH MCIOJIb3YIOTCS Clie-
JYFOIIAE TUITBI KOHTPOJIS:
- KOHTpoJbHBIE paboTsl B popmare EI'D;

- YCTHBIN OIIPOC;

- UHAUBUIyaJIbHOE COOECeIOBaHMUE;

Ilpumepwvr mecmoguvix 3a0anuil 015 OYeHKU 3HAHUIL:

IIpuMepHbIi BapuaHT BXOAHOT0 KOHTPOJIs (I cemecTp)

Tema: O01mas xumus

K kaxagomy 3aJaHUI0 4acTH A JaHbI HECKOJbKO OTBETOB, U3 KOTOPBIX
TOJIbKO OAMH BepHbIii. BriOeputre BepHblii, 10 Bamemy MHeHuio, oTBeT. B
TadjMue OTBETOB IOJA HOMEPOM 3aJaHusi B KJeTo4ke 3anummre uudpy,
cOOTBeTCTBYIOIYIO Bamemy orBery.




No 1 12 |3 4 5 |6 7 |8
3a1aHus
OTBET
1. AToM sneMeHTa, MakCUMalbHas CTENEHb OKHUCICHUS KOTOpOro +6, B MepBOM
BO30Y)XKJICHHOM COCTOSTHUM UMEET JJICKTPOHHYIO KOH(MUTYpAIUI0 BHEIIHETO dHEp-
F€TUYECKOT0 YPOBHS:

1) 3s23p* 2) 2s12p32d? 3) 3s'3p°® 4) 3s?3p33d!
2. B psiiy XUMHUYECKUX 3JIEMEHTOB 0apHii—CTPOHIIMI—MarHiii yCHUIIMBaeTCs:
1) cIoCOOHOCTh aTOMa OT/AaBaTh AIIEKTPOHEI 3) BBICLIAs CTENEHb OKHC-
JICHUS
2) HU3IIAs CTETICHb OKHUCIICHUS 4) HeMeTalJIn4eCKUE CBOM-
CTBA

3. B xsope u xnopusae 6apusi XUMHUECKast CBSI3b COOTBETCTBEHHO
1) noHHas ¥ KOBaJICHTHAsI MOJIIPHAS
2) KOBAJICHTHAS HETIOJISIPHAS U METaJLTUIeCKast
3) KOBaJICHTHAsI TIOJISIPHASI U HOHHAS
4) KoBaJIeHTHasl HEMOJIAPHAsA U NOHHAs
4. HemonekynsipHOE CTPOCHUE UMEET:

1) Cl, 2) CO 3)Si 4) P,0s
5. Kpucrannmueckas pemnieTka XJIopuaa BoJI0poa:

1) nonnas 2) MOJeKysipHas 3) Metauyeckas 4)
aTOMHas
6. OcHOBHBIM U aM(OTEPHBIM OKCHJIAMH COOTBETCTBEHHO SIBJISIFOTCS

1) FeO u CaO 2) Al,O3 u K0 3) CO, u NO 4) MgO un
Fe,O3

7. Kakue u3 npuBeICHHBIX YTBEPKICHUN BEPHBI?
A. AMdoTepHbIe OKCHABI — 3TO OKCUJIbI aM(POTEPHBIX METAILIOB.
b. AmdoTepHble OKCH/IBI pACTBOPSIOTCS B BOJIE.
1) BepHO TOJIBKO A 3) BepHO TONIBKO b
2) BepHbI 002 YTBEPIKIACHHSI 4) 00a yTBEep>KIEHUSI HEBEPHbI
8. BepHbl 11 crieyroniye CyKaeHusi 0 HeMeTaax?
A. He Bce HeMeTaJlTbI SIBJIIIOTCS XUMUYECKA AKTUBHBIMU BEIIIECTBAMHU.
b. Hemeramnam XxapakTepHbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOW-
CTBa.
1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CYXICHUS 4) o6a cyKIeHusl HEBEPHbI

Tema: Heopranuyeckasi XumMusi

K kaxkaomy 3agaHuio ¢ BLIOOPOM OTBeTa [1aHbl HECKOJIbKO OTBETOB, U3
KOTOPBIX TOJbKO OJAUH BepHbIil. BbiOepuTe BepHblil, Mo Bamemy MHeHH10,
OTBeT.

Ne 1 12 |3 4 5 |6 7 |8
3aJIaHHUs
OTBET

1. Bogopon pearupyet co BceMu BelecTBaMu Habopa:



1) CH20, Oy, C;Hs 2) S, P, CH3NO; 3) N, Fe, HF 4)S,Si,C
2. C Booi1 6€3 HarpeBaHUs pearupyer:

1) 1uHk 2) Mean 3) xemne3o 4) Gapuit
3. 'unpoxcua Kanus He pearupyer c:
1) Cr,03 2) Fe;03 3) BaO 4) BeO

4. YCTaHOBUTE COOTBETCTBHE MEXK]y pEarupyrolUMHu BEIIECTBAMHU W MPOJAYKTaMHU,
COAEpKAIUMU KPEMHUM.

Pearupyroiye BelecTsa ITpoayKThI
A) Si + Mg - 1) SiH,
B) Si + NaOHp.p) — 2) HSi0;
B) Ca,Si + H,0— 3) Na,SiO3
T SiO, + Mg— 4) CaSiO;

5) Mg.,Si

6) Si

5. Bepubl 11 yTBEepxKACHUS?

A. Kuciopos He pearupyer ¢ XJIOPOM.

b. Kucnopon obpasyercs npu pa3iokeHUH MepMaHTraHaTa Kajusl.

1) BepHO TOJBKO A. 2) BEpHO TOJIbKO b

3) BepHbI 00a yTBepkaeHus  4) 00a yTBEPKICHUS] HEBEPHBI
6. JluxpoMaT-uoHBI B KUCJION cpefie JIerko nepexoaat B moHsl xpoma (1) mox neit-
CTBUECM:

1) H,S 2) HxSO, 3) SO; 4) H3PO4 5) O, 6)
K2SO3
7. XJ0p BCTyNaeT B PEAKIHUIO C:

1) xaopumom xene3a (111)

2) xmopuom xeiesa (11)

3) XJIOpUI0OM ATFOMUHUS

4) TuXpoMaToOM KaJlus
8. Cepa mposBisSeT KaK OKUCIUTEIBbHBIC, TAK U BOCCTAHOBUTEIBHBIC CBOWCTBA MPH
B3aUMOJICHCTBUH C:

1) BOIOPOAOM M KEJIe30M

2) yriepoJaoM U HIUHKOM

3) xj0poM u GpTopom

4) HaTpUEM U KUCIOPOIOM

IIpyMepHBIA BAPHAHT KOHTPOJIbHOM padoThl 10 TeMe «CnupThl U (PEHObI»

Buvibepume 00un npasunvHwlii omeem u3 4emuvlpéx nPeodioHceHHbIX.
1. K knaccy npeaenbHbIX OJTHOATOMHBIX CITUPTOB MOKET OTHOCUTBHCS BEIIECTBO CO-
cTaBa

1) C3HgO 2) CéHsOH 3) C3HsO 4) C3HgO2
2. BeliectBo, CTpyKTypa KOTOPOTO: CHg—lCH—(le—CHg, VMEET Ha3BaHUE

CH; OH
1) 2-metunbyrano-3 2) 3-MEeTHIIPIIAHO-2
3) 2-MeTHITIPOTIAHOI-2 4) 3-MeTrII0yTaHo-2



3. lns aTaHOa XapakTepHa U30MEpHs

1) yraepoaHoro ckenera 2) reoMeTpuyecKas

3) MexKI1accoBas 4)  mnonoxeHus  (HYHKIUOHAIBHOM
TPYIIIBI
4. 'omoJioroM rpomnaHoJsia-2 siBIseTCs

1) mponan 2) nponanoii-1

3) METHIIPTHIIOBBIN 3Pup 4) 6yraHom-2

5. Cpenu yTBEpKICHUI:
A. Bce ciupThl XOpOLIO pacTBOPSIOTCS B BOJE.
b. Mexay MoneKkyJiaMu CIIUPTOB U BOABI 00pa3yrOTCsi BOAOPOJAHbBIE CBSI3H, —
1) BepHO TOJIBKO A
2) BepHO TOJBKO b
3) BepHBI 00a yTBEPKICHHUS
4) o0a yTBepKICHHUS HEBEPHBI
6. TemmepaTypa KUIIEHUS] METAHOJIA BBIIIE, YEM Y 3TaHa, TIOTOMY YTO
1) y MeTaHOJa BbIILIE MOJEKYJISIpHAs Macca
2) MOJIEKyJIa METaHOJIa COJIEPKUT aTOM KUCJIOPO1a
3) MexXay MOJIEKYJIaMH METaHoJIa 00pa3yroTCsl BOJIOPOIHbBIE CBA3U
4) B MOJIeKyJie ATaHa €CTh HEMOJISIPHbIE KOBAJIEHTHBIE CBSI3U MEXy aTOMaMu
yriaepoaa
/. CniupThl IPOSIBISIOT CJ1a0ble KUCIOTHBIE CBOMCTBA MO MPUYUHE
1) monsiproctu cBsizu O—H
2) Xxopouieil pacTBOPUMOCTH B BOJIE
3) BIUsIHUS YTIIEBOJOPOIHOTO pajaukaia Ha rpymnmy O—H
4) HanM4Ks HEMOICIEHHON Maphl AIEKTPOHOB y aTOMa KUCJIOpoaa
8. KucnoTtHsie cBoOlicTBa cpeiy IEPEUNCICHHBIX HIDKE BEIIECTB Hanbosee BhIpaxe-
HBI Y

1) nponanona-1 2) ¢enona 3) npomnana 4) BOABI
9. KuciioTHbIe CBOMCTBA 3TAHOJIA TIPOSIBISIFOTCS B PEAKITHH C

1) HaTpuem 2) oxcumom meu(ll)

3) XJIOPOBOJIOPOJIOM 4) moakucieHHbM pactBopoM KMnO4

10. Baustnrie 6€H30IHOTO KOJIbIIA HAa TUAPOKCUIIBHYIO TPYIIIY B MOJIEKyJe GeHoma
JIOKa3bIBAaET peakius ¢eHoa ¢

1) 6pomHOI BOJOM 2) TUAPOKCUIOM HATPUS

3) a30THO KUCIOTOMN 4) popmanpaeruaom
11. Tony6oii ocagox rumpokcuna meau(ll) obpasyer BacMIBLKOBO-CHHUN PacTBOP
0] ICCTBUEM

1) 6yTunena 2) OyraHomna 3) 6yrannuona-1,2 4) Oyranaue-
Ha-1,3
12. Tlpu okuciiennn nponaxona-2 oopaszyercs

l) ankeH  2) MHOrOQTOMHBIN CIIUPT 3) anpneruna 4) xeToH

13. Cpenu yTBepxaeHUI:

A. Peakuuu 3amMernieHus B O€H30IbHOM KOJIbIE Y (PeHONAa MPOTEKAIOT Jierye,
4yeMm y OeH3oa.

b. ®enon, B 0TIIMUME OT ATAHOJIA, HE PEarupyeT co LIeT0YaMu, —



1) BepHO TOJBKO A 2) BepHO TOJILKO b

3) BepHBI 00a yTBEPKICHUS 4) 006a yTBEepKICHUS HEBEPHBI
14. B uenu npespamenuii CH;—CH,—OH —X — CH>OH—CH,OH BemecTBOM
X sBIseTCA

1) CH2C|—CH2C| 2) CH2=CH2 3) CHg-CHzC' 4)
CH;—CH=0
15. MeTaHOJ He B3aUMOJAEHCTBYET C

1) Na 2) NaOH 3) CuO 4) HCI

16. OgHuM U3 TPOAYKTOB PEAKIUH, MPOTEKAIOIIeH MPU HArpeBaHHUH METaHOJIA C
KOHUEHTPUPOBAHHOW CEPHOMN KUCIIOTOM, SABJISIETCS

1) CH2=CH2 2) CHg—Cl 3) CH4 4) CH3—O—CH3
17. B pe3ynbrare HarpeBaHus NpoIaHoia-1 ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIO-
TOM Ipu TemrepaType cBbilie 140° oOpa3yercs npeuMyLIECTBEHHO

1) mpocroii a¢up 2) cnoxHbIN 3(Up 3) anbaerup 4) an-
KEH
18. DTUIICHTTIUKOJIb pearupyeT C

1) HCI 2) NaOH 3) CH3;COONa 4) CuSOq4

19. KonuvecTBo BemiecTBa KUCIOPOJa, HEOOXOIUMOTO JJisi TIOJHOTO cropaHus |
MOJIb 3TUJIOBOTO CIIUPTA, PABHO

1) 1 Mmonn 2) 2 MOJib 3) 3 MomB 4) 5 moJib
20. IIpeumyiiecTBEHHO BTOPHYHBIN CIIUPT 00pa3yeTcsi IpH TUApaATAIIuN

1) CH;=CH—CCl; 2) CH3—CH=CH(CH3)—CH3;

3) CH=CH; 4) CH=CH—CH3;
21. Tlponmarnon-1,2 MokeT OBITH IOTYyUYEH B PEAKITHH

1) 1,2-nuxJioprporaHa co ClIUPTOBBIM PACTBOPOM IHETOUH

2) mponeHa ¢ pacTBOPOM NEpMaHTraHaTa Kaaus

3) ruaparanuu TpomnaHosa

4) rugpaTaluu IponuHa
22. Ilpu B3aumopericTBum OyTeHa-1 ¢ BoJoi 00pa3yeTcs MperuMyIeCTBEHHO

1) 6yranon-2 2) 6yten-1-on-2 3) 6yranon-1 4) OyTeH-
lon-1
23. byranon-2 MOXHO TIOTyYUTh

1) ruaparanueii Oyrena-1

2) BOCCTaHOBJIEHUEM OyTaHAJISI

3) IENOYHBIM TUIPOSIN30M 1-XJT0pOyTaHa

4) BocCTaHOBJIEHUEM OyTaHOBOM KUCIOTHI
24. MeTaHOJ1 He MOKeT ObITh MOJy4Y€H B pEaKIINU

1) yrapHoro ra3a ¢ BOJJOpOJIOM B IPUCYTCTBUHU KaTaau3aTopa

2) XJIOpMeTaHa ¢ BOJIHBIM PACTBOPOM IIETOUN

3) neruapaTalii METaHOBOW KHUCJIOTHI

4) rugpupoBanus popmalbaeruaa

Yactp 2
Omeemom K 3a0aHUAM IMOU HACMU AGIAEMCA NOC1€008AMETbHOCHb
yugp unu uucno.



25. YCTaHOBUTE COOTBETCTBHE MEKIY MCXOIHBIMU BEIIECTBAMHA U OCHOBHBIM ITPO-
JYKTOM PEaKITUU.

NCXOJIHBIE BEILIECTBA IMPOAYKT PEAKIIMN

A) CH;— CH,—CH,CI + NaOH 1) CH;—CO—CHj3

B) CH/=CH—CH3+ H,0 2) CH—CHOH—CH;
B) CH;—CHOH—CH; + CuO 3) HO—CH,—CH,—CH;

F) CH;—CH,—CH=0 + H»

Omeemom caysycum nociedosamenvrhocms yu@gp. LHugppor ¢ omeeme mo-
2ym noemopamaucsi.
26. IIpakTHyecKr OCYIIECTBUMBI XUMUUYECKHUE PEAKIIUU

1) C,HsOH + NaOH(p-p) —

2) CsHs0H + NaHCO3; —

3) CH3;OH + Cu0 ——

4) CoHsOH —romutasol”

5) C¢Hs0OH + Bry-ag—

6) C¢HsOH + HCI —

Omeemom cayxicum nocieoosameibHoCms yugp.
27. Pacmoyio)xuTe B TIOPSIIKE YCHIICHUS KUCIIOTHBIX CBOMCTB BEIIECTBA

1) sTanon 2) penon 3) metan 4) Boma

Omeemom caysucum nociedosamerbHOCHmb YuQp.
28. O6béM BoslOpoaa (TIPH H.Y.), BBIACIMBIIETOCS IPH B3aumojencTeun 9,2 r 3Ta-
HoJa U 9,2 T HATpHsl, PABEH ... JI.

Omeemom cayscum uucio, OnpedeiéHHoe ¢ moYHOCHbI0 00 COMDbIX.

IIpyMepHBI BAPHAHT KOHTPOJILHOM padoThI 110 TeMe
«Kap0oHOBBIE KHCJIOTHD)

Buvioepume o0oun npasunvnwlii omeem u3 4emuvlpéx npeodi0HceHHbIX.
1. K xnaccy npefenbHbIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIOT MPUHAJJICKUT BE-
IIECTBO COCTaBa

1) C3HeO 2) CsHsO2 3) CoHgO3 4) C2HeO
2. Monekyina akpuIoBOM (IIPOTIEHOBOM ) KUCIOTHI COJECPKUT

1) oquH aTOM KUCTIOpOJIa U OJIHY TT-CBSI3h

2) 1Ba aToMa KHCJIOpOJa U ABE TT-CBSI3U

3) OZIMH aTOM KHUCJIOpPO/Jia U JIBE T-CBS3U

4) nBa aToMa KUCJIOpOJa U OJHY T-CBSI3b
3. M3oMepoM IponaHOBOM KHUCIOTHI He SIBJIsSIeTCSI

1) meTunanerat 2) stundopmuat

2) 1-TuapOKCUIIPOIIAaHOH 4) nponauauon-1,2
4. BemectBo, ctpykrypa koroporo: CH;—C=CH—CH—CH=0, na3biBaercs

CHs OH
1) 2-ruapoxcu-4-MeTHINeHTeH-3-0Bast KUCI0Ta
2) 4-TuapoKCU-2-METHIITICHTEH-2-0Basl KMCIIOTa
3) 4-MeTuIIeHTeH-3-0JI10Bast KHCIOT
4) 2-METHIITICHTEH-2-0JI0Basi KMCIIOTa



5. Ins 2-ruApoKCUNPOINIaHOBOM (MOJIOYHOM) KHCIIOTHI HEe XapaKTepHa U30Mepus

1) monoxxeHus PyHKIIMOHAIIBHON TPYTIIIBI 2) onTuyeckas

3) reomeTpuyeckas 4) MexKI1accoBas
6. Cpenu yTBepKACHHUIA:

A. B xapOOKCHIIbHOM rpyIine KapOOHOBBIX KUCIIOT CYIIECTBYET CONPsHKEHHAS
CHCTEeMa DJIEKTPOHOB TT-CBSI3U U HETIOACIEHHON 3NIEKTPOHHOMN Maphl THAPOKCHIBLHO-
ro aroMa KHCIOpOo/Ia.

b. Biusaue xkapOOHWIBHON TpyHIbl Ha TUAPOKCHI MPUBOIUT K YCHIICHHUIO
KHUCIIOTHBIX CBOMCTB KapOOKCHIIBHOW TPYIIIBI, —

1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKIACHUS 4) o0a yTBepKIeHUS HEBEPHBI
7. B pe3ynbpTare BIMSHUS TUIPOKCUIBLHOMN IPYIIbI HA KapOOHMWIBHYIO MpEACIbHbIC
KapOOHOBBIE KUCIOTHI

1) Xopo1110 pacTBOPUMBI B BOJIE

2) BCTYNaIOT B PEAKIUIO dTepUPUKALIUN

3) He BCTyNaloT B PEaKIUH MPUCOETUHEHUS

4) 00nagaroT BEIpAXKEHHBIMU KUCITOTHBIMU CBOMCTBAMHU
8. KucnoTtHsie cBOICTBA cpeiy IEPEUNCICHHBIX HIDKE BEIIECTB HanbOosee BhIpaxe-
HBI Y

1) XJIOPYKCYCHOM KHCIIOTBI 2) penona

3) MypaBbUHOI KUCIIOTHI 4) npomnanona
9. Anierat HaTpHsl He MOJYYUTCS [P JACUCTBUU HA YKCYCHYIO KUCIIOTY

1) HaTpus 2) ruApOKCUAA HATPUS

3) kapOoHaTa HaTpus 4) xjopuaa HATPUs

10. TlponanoBas KMCJIOTa BCTYMAET B PEAKIIUIO C

1) aMmMuayHBIM PacTBOPOM OKCHJIa cepedpa

2) cynbdaTom HaTpuUs

3) XJ0pOBOJIOPOIOM

4) 6poMoM
11. OgauM U3 TPOAYKTOB IIEIOYHOTO THAPOJIM3a METHIIOBOrO 3(dupa yKCycHOU
KHUCJIOTHI SIBISICTCS

1) ykcycHas kuciora 2) METaHOT

3) auMeTuIIoBBIM 3up 4) MmeTusiaT HaTpPUs
12. [IpoxykTOoM peakuuu 3TeprudUKAIII MOKET ObITH

1) Bona 2) TUATUIOBBIN up

3) OyTaHou 4) yKCyCHasi KUCJI0Ta

13. Temneparypa KuneHUsi METAHOBOW KUCJIOTHI BBIILIE, YEM Y ATaHAs, IOTOMY YTO
1) y aTaHans MeHblIE MOJIEKYJISIpHAs Macca
2) MOJIeKyJIa METAHOBOM KUCIJIOThI COJAEPKUT OO0JIbIIIE aTOMOB KHCIOPOa
3) Mex 1y MOJIEKyJIaMU METaHOBOM KUCJIOThI 00pa3yloTcs BOAOPOIHBIE CBSI3U
4) B MoJIeKyJie 3TaHAJIA €CTh HEMOJSPHbIE KOBAJIEHTHBIE CBSI3M MEXAY aTo-
MaMH yriieposa
14. )Kunkue pacTuTeNbHbIE MAC/Ia He BCTYNAIOT B PEAKIIUIO C
1) Bomopoaom 2) pacTBOpPOM MEpMaHraHaTa KaJus
3) ruuepuHOM 4) pacTBOpPOM T'HJIPOKCUAA HATPUS



15. MypaBbHHYIO KHUCJIOTY MOKHO TIOJIyYUTh B PEAKL[UU

1) x;mopMeTaHa ¢ pacTBOPOM ILETOUN

2) meNOYHOT0 THIPOIU3a MeTII(popmMuaTa

3) BOCCTaHOBJIEHHS] MYPaBbUHOTO ajbAeTUIA

4) popmuara HaTpHs C KOHLIEHTPUPOBAHHOM CEPHOMN KHCIOTOU
16. KucnoTHble CBOMCTBA YKCYCHOW KHCIOTHI MPOSIBISIOTCS B PEAKIIUH C

1) METHIIOBBIM CIUPTOM

2) kapOOHAaTOM HATpUs

3) KUCI0pOI0M

4) 6pomom

17. B nenu npepameanii CH=CH — X — CH3;—COOH BemectBoM X sIBIII€TCA
1) CH2C|—CH2C| 2) CH2=CH2
3) CH;—COONa 4) CHz—CH=0

18. B nenu npeppamiennii X —*» CHy—CH=0 —&©H. , Y

BemecTBaMu X U Y COOTBETCTBEHHO SIBIISTFOTCS

1) aTUieH 1 3TaHON 2) 3TaHOJI U YKCyCHAasi KUCIIOTa

3) aueTusIeH U 3TaHOJ 3) aueTusIeH U YKCYCHasl KUCIIO0Ta
19. Ilpu mocnenoBaTeIbHOM JIEHCTBHM HA STUJICH KHUCIOPOJa B MPUCYTCTBUU XJIO-
PUIOB MaJUIausl U Meau, a 3aTeM ruapokcuna menu(ll) npu marpeBanum, oopasy-
eTcs

1) ykcycHast KucioTa 2)sTaHon  3) aleTWICH 4) anerat meau(ll)
20. beH3oiiHas KUCTIOTa He MOKeT OBITh MOJTy4YeHa B PEaKIuu

1) GeHzoaTa KaJusi C ATAHOJIOM

2) okucnenus 6enzanpaeruaa (CsHsCHO)

3) KHCIIOTHOTO THAPOJIN3a METUI0EeH30aTa

4) ToJryoJia ¢ MOJKUCIEHHBIM PACTBOPOM MEpMAaHTaHaTa KaJus
21. TIpoayKTOM B3aMOJICHCTBHS YKCYCHOM KHCIIOTBHI C METAHOJIOM SIBJISICTCS

1) HCO—O—CH,—CH3; 2) CHs—CO—0—CH3;
3) CH;—CH,—0O—CHz3 4) CHz>—CH,—COOH
22. OTIUYUTh MyPABBUHYIO KHCIIOTY OT YKCYCHOM MOKHO C TTIOMOIIIBIO
1) nakmyca 2) aMMHa4YHOI0 pacTBOpa OKcUja cepedpa
3) ruapokcuaa meau(ll) 4) xapOoHaTta HATPUs

23. Jlnst MmeTusoBoro »upa METaKpHIOBOH (2-METHIIMPONIEHOBOM) KMCIIOThI XapaK-
TEepHa PeaKITUs

1) arepudukarum 2) HeUTpanu3anuu
3) noauMepu3aluu 4) NOJIUKOHCHCAIINHT
Yactn 2

Omeemom K 3A0QHUAM IMOU UACMU AGTAEMCA HOC1€008AMEIbHOCHb
uughp unu uucno.
24. YCTaHOBUTE COOTBETCTBHE MEXKIY UCXOJIHBIMU BEIIECTBAMHU U OCHOBHBIM IIPO-
TYKTOM peaKITuu

NCXOJHBIE BEIHECTBA ITPOAYKThI PEAKLINI
A) CH—CH=0 + Cu(OH), 1) CHs—COOH
B) CH;—COONa + H,S0O,4 2) CH;—CH,—ONa

B) CHs—COOH + NaOH 3) CO,



[') HCOOH + Ag;0 4) CH;—COONa
5) HCOOAg
Omeemom cayycum nociedosamenvnocms yu@gp. LHugppor ¢ omeeme mo-
2ym noemopamaucsi.
25. YKcyCcHast KHCIIOTa BCTYMAeT B PEAKITUIO C
1) aMMHaYHBIM PacTBOPOM OKCHJIa cepedpa
2) ruapokapOOHATOM HATPHUS
3) rugpoxcugom meau(ll)
4) XJ10pUa0OM HATpPHUS
5) XJIOPOBOJIOPOJIOM
6) XJ0pOM
Omeemom cayscum nociedoeamenbHocms yugp.
26. PacrnioynoxuTe B OPSIIKE YCUIICHUS KUCIOTHBIX CBOMCTB
1) penon 2) MypaBbUHas KHCIIOTA
3) TpUXJIOpYKCYyCHasl KICJIOTa 4) ykcycHasi KHCJIOTa
Omeemom cayxcum nocneoosameibHocCms yugp.

IIpumepHbI BApUAHT UTOTOBOI KOHTPOJIbHOM padoTsl (Il cemecTp)

1. U ¢ MetanmuueckuM Hatpuem, u ¢ rugipokcuaom meau (Il) pearupyer:

1) sTaHoN 2) deHon 3) 3TUJICHIJIUKOJIb 4) ipomnano-2
2. Ilpu HarpeBaHuU MpeETbHBIX OJHOATOMHBIX CIIMPTOB C KOHIICHTPUPOBAHHOMN
CEepHOM KHUCIOTON 00pa3yroTcs:

1) ampagerunpl  2) KeToHBl  3) mpocThie 3pupbl  4) KapOOHOBBIE KUCIOTHI
3. U ykcycHast kucioTa v 3TUJAleTaT pearupyroT C:

1) Na 2) KOH 3) NaHCO;3 4) KMnOQ; (pa36.
pactBop)
4. BepHbI U CIEAYIOIMNE CY>KJEHUS O CBOMCTBAaX YKa3aHHBIX KHUCIOPOJCOAEpIKa-
X OPTaHNYECKUX COCTNHEHUH:

A) Dtunanerat noaABepraeTcs ruApOIn3y.

b) MypaBbuHas KUcioTa pearupyeT ¢ aMMHa4YHbIM PaCTBOPOM OKCHJA cepe-
opa(l).

1) BepHO TONBKO A 2) BepHO TOJIbKO b

3) BepHBI 00a CyKJIeHUS 4) 06a Cy>KJeHHUsI HEBEPHbI
5. lemnronosa, Tak ke Kak U TJIFOK03a:

1) ropur ¢ oopazoBanuem CO;

2) BCTymaeT B peakiuio ""cepeOpsiHoro 3epkana”

3) pactBopsiet ruapokcun meau (1)

4) BCTyIaeT B PEAKIIMIO MOJIMKOHICHCAIIUH
6. [Ipomanon-1 B 1aG0opaTopuu MOKHO MOTYIUThH B3aUMOICUCTBUEM:

1) 1-xnoprpornaHa ¢ BOAHBIM PACTBOPOM IIECTOUYH

2) 1-x70pmpornana co CHUPTOBBIM PACTBOPOM IIIETOUYH

3) nporieHa ¢ BOJI0M

4) areToHa ¢ BOAOPOIOM
7. YKCyCHast KHCIIOTa 00pa3yeTcsi IpU OKUCICHHUH:

1) sTunena 2) Oytena-1 3) Oyrena-2 4) TUATUIIOBOTO dupa



8. byTunanerat MOXHO MOJY4YUTh MIPH B3aUMOICHCTBHUH:
1) sTaHOa U MACIISTHOW KUCIIOTHBI
2) OyTaHOBOW W CEPHOM KUCIIOT
3) YKCYCHO# KHCIIOTBI U OyTaHOJIa
4) GyTaHaisl ¥ STAHOBOW KHCIIOTHI
9. BemectBoM X B cxeme mipeBparienuit  CioH20011 > X — Co;HsOH - siBisiercst:
1) CH3COOH 2) C12H22 3) C5H1205 4) C6H1005
10. BemectBoM X B cXeMe IPEBpaIEHU 3THH — X —> ITUJIOBBIN CITUPT SBIISETCS:
1) sranou 2) oTaH 3) aTaHab 4) sTrnaneraT
11. AHunMH B3aMOICICTBYET C:
1) ruapoKCcHIOM 2) HaTpus 3) OpoMHOIt BOAOM 4) X11opom
5) Tomyonom 6) XJI0pOBOIOPOIOM 7) MeTaHOM
12. YcranoBute cOOTBETCTBUE MeX Ay HasBanueM OB u kiaccom (Tpymmoii), K KO-
TOPOMY OHO IIPUHAIJICHKUT:

HA3BAHUE BEIIIECTBA KJIACC (I'PVIIITA)
A) TraunuH 1) yrneBon

b) rmoko3a 2) ampaerun

B) raounepun 3) cmupr

I') ©Oen3on 4) amuH

5) aMuHOKHCIIOTa

6) apoMaTHYECKHH YTIECBOIOPO.T
13. HamwmuTe ypaBHEHHS peakildii, ¢ MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH
CJICYIOIIHE MTPEBPAIICHUS:

Cu{H bg.t°

CH3;—CH>—CHO -
nOJIUMepusgusl X5

14. Tlpu B3aumopeiictBuu 3,1 T HEKOTOPOro MEPBUYHOTO AMHHA C JOCTATOYHBIM

konumaectBoM HBr o6pasyercs 11,2 r conu. Ycranosure Gpopmyiry amuHa.

CHaO0H, BT

Xl Cl, t 5 X2 NaOH (cnupm) N X3 — )(4

IIpyMepHBIH BAPHAHT KOHTPOJBLHOM PadoThI 110 TeMe «YTJIepoJ, KpeMHHUI U
UX coeinHeHus. S-3jemenTsl |, |1 rpynm. Jaexrpoaus»

1. Ecniu kaMeHHBIH yrosib HarpeTh 0€3 10CTyIa BO3/yXa, TO MOJYYUTCS:

1) rpadut 2) KOKC 3) cMmona u ra3 4) acanpt
2. Yraepos B MpUpoJie BCTpEeUaeTCs:
1) B cBOOOTHOM BHJIE; a TaKKe B cOCTaBe: 2) HEPTH, 3) KAMEHHOTO YTJIsi, 4) )KUBBIX
OpraHu3MOB, 5) U3BECTHsKA, 6) AoJIOMUTA, 7) MecKa, 8) Kapouaa Kanbus, 9) npu-
poaHoro rasa, 10) reaeparopHoro raza. Kakve npumepsl UMEIOT MECTO B J€iCTBHU-
TeJIbLHOCTH?

1)1,2,4,5,6,7 2)4,5,6,7,9,10 3)1,2,3,4,5,6,9 4)2,3,4,6,7,10
3. Monekyna okcuna yraeposaa (IV) umeer:

1) nonsipHOE CTpOCHME 2) noisipHbIe KOBAJICHTHBIE CBSI3U

3) cTpoeHue TpeyroJibHUKA 4) HEenoJISIPHbIE KOBAJICHTHBIE CBSI3U
4. TpaBneHue CTEKIIa OCHOBAHO HA PEAKIIMU MEXTY:

1) SiO; u NaOH 2) SiO, u HF

3) SiOz u CaCOs 4) SiOz, CaCO3 u Na,COs3



5. KapOoHnaTsl B BOIHOM pacTBOpPE pearupyloT C yIIIEKUCIBIM ra3oM, 00pasys rui-
pokapOOHATHI. DTO YTBEPKACHHUE CIIPABEJINBO:

1) ToNBbKO IS pACTBOPUMBIX KApOOHATOB

2) UCKITIOYUTEIIHHO U1l HEPACTBOPUMBIX KapOOHATOB

3) TONBKO MIPH HATPEBAHUH

4) s OOJIBIIMHCTBA KapOOHATOB
6. Meraymnyeckrue cBOWCTBA 3JIEMEHTOB TJIABHBIX TOJTPYII C POCTOM MOPSAKOBO-

ro HoMepa:
1) BHayaJie YyCHUJIMBAIOTCS, 3aTEM 0CJIa0EBaOT  2) HE U3MEHSIOTCS
3) ycunmuBaroTcs 4) ocirabeBaror
7. Conu HaTpHsI ¥ KUl OKPAIIMBAIOT TIJIaMsI TOPETTKA COOTBETCTBEHHO B IIBET:
1) po30BBIi 1 MaJTMHOBBIH 2) (hUOoJIETOBBIN U TOIY00MH
3) KeNnThIi U (HPUOICTOBBIH 4) XKENThIA U CHHUH

8. KapOoHaTHYIO KECTKOCTh BOJBI MOKHO YCTPAaHUTh KUISTYCHUEM, MTOTOMY YTO
IpY ATOM:

1) Boxa HarpeBaetcs Boie 100 °C

2) U3 IPUPOIHOTO COCTaBa BOJIBI YIAISIOTCS BCE PACTBOPEHHBIC ra3bl

3) KaTHOHBI KAJIBIUS U MarHusi OCAXIAIOTCS B BUJIC HEPACTBOPUMBIX COCIIH-
HEHUM

4) HaKUTIb OCAXKJAETCS HA CTEHKAX COCy/a
9. IIpu 3neKTpoIIM3e BOJIHOTO paCTBOPA HUTpATA KaJIMs HA aHOJIE BBIICIISICTCS:

1) kucmopo 2) Oypblii ra3 3) azor 4) Bo10po
10. ITpu s5eKTposIKM3e BOAHOTO pacTBOpa (GTOPHIA KAIbIKs Ha KaTOE BhIICISICTCS
1) Bosmopon 2) GTOpOBOIOPOT 3) drop 4) KkucIopoa

11. YcraHoBUTE COOTBETCTBUE MEXKIY (OPMYJION CONMM U ypaBHEHUEM aHOIHOTO
Ipolrecca Ipu dJIEKTPOIn3e €€ BOAHOTO pacTBopa.

OOPMVIJIA COJIN YPABHEHUWE AHOJHOT'O ITPOLIECCA
A) KCl 1) 2H,0 — 4e — O, + 4H"
B) AlBr; 2) 2H,0 + 2e¢ — H, + 20H"
B) CuSOq4 3) 2ClI -2e — CI°
') AgNO; 4) 2Br - 2e — Bry’

5) 28042' -2e — 82032'

6) 2NO3 -2e — 2NO, + O,
12. YcraHoBuTEe COOTBETCTBHUE MEXKIY (hOpPMYJION BEIECTBA M MPOJIYKTaMHU DJICK-
TPOJIM3a €ro BOJHOI'O paCTBOPA HA HHEPTHBIX JIEKTPOJAX.

®OPMVIJIA BEILIECTBA ITPOAYKTHBI DJIEKTPOJIM3A

A) AICl; 1) MeTaui, rajioreH

b) RbOH 2) THIPOKCH]T METaJla, XJI0p, BOAOPO.T
B) Hg(NOs), 3) MeTasu, KHCIOPO.T

I') AuCls; 4) MeTaJu, KACJI0Ta, KHCIOPOT

5) BOmOPOI, KUCIOPOT
6) BOIOPOI, rajioreH

13. Ecnu cMech XJOpUIOB Kalus W KalblWs 100aBUTHh K pacTBOpYy KapOoHaTa
HaTpus, To oopazyercs 10 r ocaaka. Ecnu Ty ke cMech 100aBUThH K pacTBOPY HUT-



pata cepebOpa, To obpaszyercs 57,4 r ocagka. OnpeneauTe MacCOBYIO JOJII0 XJIOpUaa
KaJIMs B ICXOJHOM CMECH.

14. Okcup kpeMHHsS OPOKAIWIA C OOJbIIMM H30bITKOM MarHus. [lomayuyeHHyro
cMech BelecTB oOpaboTanu BogoH. [Ipu 3ToM BBIAENUIICS ra3, KOTOPBIM COXIJIHU B
kuciopojie. TBEpbIA NPOAYKT CXKUTAHUS PACTBOPWIM B KOHUEHTPUPOBAHHOM pac-
TBOpE Tuapokcuaa 1ne3us. K noimydeHHOMy pacTBOpy 100aBUIN COISIHYIO KUCTOTY.
CocTraBbTe ypaBHEHUS YETHIPEX ONMHCAHHBIX PEAKLIUM.

IIpumepHBIA BAPpUAHT UTOTOBOM KOHTPOJIbHOI padoTsl (IV cemecTp)

OrBeroM Kk 3aganusM 1-26 saBasiercsa ogHa uMdpa, KOTOpPas COOTBET-
CTBYeT HOMepPYy NPABUJIBHOIO 3a/IaHUS.
1. Dnexrponnas kondurypamus 15°2s22p®3s23p® oreeuaer
1) Fe** 2)S* 3) AP 4) N*
2. B psany sanementoB O — S — Se — Te yBenuuuBaercs
1) 57EeKTpOOTPHUIIATEILHOCTD
2) HU3IIAs CTETIEHb OKUCIICHUS
3) KHCIIOTHBIN XapakTep BOAOPOAHOTO COETUHEHHUS
4) BaJIeHTHOCTb AJIEMEHTOB B BOJIOPOJHOM COEIMHEHUU
3. Kak xoBaJIeHTHBIE CBSI3U, TAK U HOHHBIE CBSA3HU MPUCYTCTBYIOT B BELIECTBE

1) NH4CI 2) NH; 3) HCI 4) Na,O
4. Yraepon nposBIISIET OTPULATENBHYIO CTEIEHb OKUCICHUS B

1) CaCOs3 2) CC|4 3) CH4 4) Ceo
5. HemonekynsipHoe cTpoeHre UMEET

1) dropun cepsr (V) 2) 6pom

3) oKkcuJ KaubLus 4) oxcun yriepoza (1V)

6. B nmepeune BemecTs:
A) Mn,0Oy b) MgO B) CI,O N cCaO 1) Cl,0; E) CrO

K OCHOBHBIM OKCHAaM OTHOCATCA

1) ABI 2) BI' /1 3) ABE 4) BT'E
7. IlpocToe BemecTBO, KOTOPOE PACTBOPUMO B YKCYCHOM KHCIIOTE:

1) menp 2) cepa 3) cBuHEN 4) yrnepon
8. C Boz10# TIpH OOBIYHBIX YCIOBUSAX pearupyer

1) oxcun yraepoza (1) 2) oxcun menau (1)

3) okcuna pocdopa (V) 4) oxcun xenesa (111)
9. KoHuileHTprpOBaHHas a30THASI KUCJIOTA PEAarupyeT C KaXIbIM U3 IBYX BEIIECTB:

1) H, u HCI 2) HCI u NaOH 3) Cl, u NaCl 4) Mg u O,
10. PacTBOp HMTpaTa MarHusi B3auMOJICHCTBYET ¢

1) HCI 2) CuSOq 3) Fe 4) Na,COs
11. B cxeme npeBpanieHu:

X1 X
FeCl; — FeCl, — FeCl; BemectBamu X3 1 X2 COOTBETCTBEHHO
SIBIISTFOTCSI
1) H, u HCI 2) HCI u NaCl 3) HCI u H; 4) Fe u Cl;

12. ANKWHBI SBISIIOTCA CTPYKTYPHBIMHU U30MEpaMu
1) ankagueHoB 2) aJIkaHOB



3) UMKJI0AIKaHOB 4) aJIKeHOB
13. OnTuueckas n3oMepusi BO3IMOXKHA JIJIst
1) sTanoMa 2) 2-6pom-2-meTmiiOyTaHoma-1
3) Oyranouma-1 4) 2,2-numetninoyranoa-1
14. MeTaHOJ MOXKET BCTYIIUTh B PEAKITUIO
1) ¢ pacTBOpOM I'MAPOKCHIA HATPUS 2) ¢ OpoMHOI BOJOI
3) «cepebpsHOro 3epKajia» 4) ¢ YKCYCHOM KHUCIIOTOM
15. C KaxIpIM U3 BEIIECTB:
MarHui, KapOOHAT HATPHs, METAHOJI — MOXKET pearupoBaTh
1) oTUNeHrIuKOMb  2) mpomaHoj  3) mpomnaHaib  4) mpomaHoBas KMCJIOTa
16. Kak aTaHo:, Tak U (peHO0JI B3aUMOJICHCTBYIOT C
1) 6pomHOI BOOM 2) HaTpueM
3) xmopuaom xenesa (I11) 4) CONITHOM KHUCIIOTOMN
17. B cxeme npeBpaiiieHui
3TUH — X — YKCYCHas KHCJIOTa BEIIECTBOM X SIBJISIETCS
1) sTanon 2) sTaHab 3) aTan 4) sTunanerat
18. K peaknusam 3aMenieHuss OTHOCUTCS B3aUMO/IEHCTBHE
1) 6pomMoOBOIOpO/IA C ALIETHIICHOM 2) Opoma ¢ mponaHoM
3) BOJIBI C ATUJIICHOM 4) xj10pa ¢ 3TCHOM
19. CkopocTh peakiuu a30Ta ¢ BOJOPOJIOM YMEHBIIAETCS TIPU
1) yBenMYeHUH KOHIIEHTPALIMH a30Ta 2) UCTIONB30BAHUM KaTaau3aropa
3) MOBBIIICHUH IABJICHUS B CUCTEME 4) MOHW>KEHUU TEMIIePaTypPhl
20. B kakoii cucteMe yBeJIMYeHUE JABJICHUS MPUBENET K CMEIICHUI0 XUMUYECKOTO
PaBHOBECHS B CTOPOHY MPSMON PEaKIINH
1) ZSOZ(F) + Oz(r) = 2803@) 2) 203@) = 302@)
3) 2Hz0() =2Ha(r + Oy 4) Nary + Oz = 2NOy
21. Cokpamiennoe nonnoe ypasaenue H™ + OH™ = H,O cooTBeTcTBYyeT B3auMo/ieii-
CTBHUIO MEX]y BEIICCTBAMU
1) H,SiO3 u NaOH 2) CH;COOH u KOH
3) AI(OH); u HCI 4) Ca(OH), u HNO3
22. HeusBecTHOE TBEPIOE€ BEIECTBO OKPAIIMBAET TIaMs TOPEJIKHU B JKEJTHIN 1IBET, a
B pacTBope 00pa3yeT ¢ HUTpaToM cepedpa Oenblii ocanok. DopmMyia BemiecTa
1) NaCl 2) KBr 3) CuSO, 4) NaOH
23. BepHbl 11 clenyIoue Cy>K/IeHUs O TPUPOTHOM raze?
A. OCHOBHBIMH COCTABJISIFOIITUMH TPHUPOTHOTO Ta3a SBISICTCS METaH W OJIN-
YKaWIIMe ero TOMOJIOTH.
b. IIpupoaublii ra3 Ciy>KUT ChIPbEM IS TIOJIYYECHUS alleTUIICHA.
1) Bepno Tonpko A 2) BepHO TOJBKO b
3) BepHBI 00a CyXJIeHUS 4) 06a cyKIeHus1 HEBEPHbI
24. K 820 r pacTBOpa HUTpaTa Kajblks ¢ MaccoBoi noneit 4% nodasunu 20 r Toi
e comu 1 60 M1 Boabl. KakoBa MaccoBast 101 CoJI B 0Opa3oBaBIIeMcsl pacTBope?
1) 3,64 2) 6,28 3) 5,87 4) 0,364
25. B pe3ynbrare peakiuu, TepPMOXUMUUYECKOE YPABHEHHE KOTOPOIl
2H2(r) + Oz(r) = 2H20(r) + 484 KI[)K,
BbIfIeMIoCh 1470 x/[x TermoTel. Macca oOpa3oBaBIIeiics MPU 3TOM BOJIbI paBHA



1) 100 2) 110 3) 120 4) 130
26. Macca kuciopojaa, He00X0AUMOTO I ToHOTO cxuranus 10,2 © cepoBoiopo-
Jla paBHA

1)0,3 2) 0,4 3) 10,8 4) 14,4

B 3apanusx 27 — 32 K KaKIAOMY JIeMEHTY MEePBOro CToji0ua noadepure
COOTBETCTBYIOIIMH 3J1eMEeHT BTOPOro CTOJIOIA W 3almuIlIUTe B TAOJUIY BbI-
OpanHble HMQPHI 0] COOTBETCTBYIOIIUMHU OYKBAMHU.

OtBeTOM K 3aaHusAM 33 — 35 aABJIseTCA MOCJIEA0BATEIbHOCTH LU P.
27. YCTaHOBHUTE COOTBETCTBHUE MEXKIY OO0IIeH (GopMyJIoii TOMOJIOTHUUECKOTO Psifa U
MPEICTaBUTEIEM ATOTO PsIa.

dopmyna psiga [IpeacraBuTens psna
A) ChHan+2 1) Tomyon
b) CnHazn 2) MUKJIONPOTIaH
B) CrHzn-2 3) 2-MeTuinponaH
') CiHon 6 4) nponuH
5) uuknoOyTeH
6) ctupon

28. YcTaHOBUTE COOTBETCTBUE MEXK]IY CXEMOU pEaKIuu U CTETIEHbIO OKUCIICHHUS Ce-
PBI B HEAOCTAOIIEM MPOAYKTE PEAKIINU

Cxema PCaKInn CrerneHb OKUCIIEHUS CCPBI
A) FeS, + O, — Fe, O3 + ... 1) +6
B) H,SO, +C — ... + CO, + H,O 2) +4
B) SO, + H,S — H,0+ ... 3)_2
F) H,S + Oz(mﬁ,) — H,O+ ... 4) -1
5) 0

29. YcTaHOBUTE COOTBETCTBHE MEXAY (HOPMYJION COJMM M MPOIYKTOM, BBHIACIISIO-
IIMMCSl Ha aHOJE ITPHU DIICKTPOJIU3€E BOJHOIO PACTBOPA 3TOTO BELIECTBA.

dopmyna conu AHOJHBIN POAYKT
A) KoHPO, 1) kucmopon
b) FeCl, 2) ranoreH
B) BeF; 3) Bozopon
I') SnBry 4) docdop
30. YcraHoBUTE COOTBETCTBUE MEXTy HA3BAHUEM COJIM M OTHOIIIEHHUEM ATOU COJIU K
TUAPOIIU3Y
Haszpanue conn OTHOILLIEHUE K TUAPOIU3Y
A) cynbhun aMmMoHUS 1) rugponn3zy He moABEpraeTcs
b) runpokapbonat HaTpus 2) TUAPOIUZYETCS IO KATUOHY
B) cynbdut Hatpus 3) ruapOIU3YETCS 110 AaHUOHY
I') cynbdat ue3us 4) ruapOaU3YETCS O KATUOHY U 110 aHUOHY

31. YcraHoBUTE COOTBETCTBHE MEXIAY MPOCTHIMU BelleCTBaMU U (popMyrnamMu pea-
TE€HTOB, C KOTOPBIMU OHU MOTYT B3aHMO/I€IICTBOBATh.

IIpocTsle BemecTBa DopMyIIbl pearcHTOB
A) Br, 1) H,SO4 (pas6.), Al
b) H 2) KOH, KI

B) O, 3) CoHy4, O2



I) Cs 4) Cu, N,
5) Oy, Al
6) HZSO4 (pas6.)s S
32. YcTaHOBHTE COOTBETCTBUE MCXKOY BCHICCTBAMH M PCAr€HTOM, C IIOMOIIBIO KO-
TOPOIro UX MOKHO OTJIIMYUTL APYI OT Apyra.

BemiectBa Pearenr
A) CaCl; u NaCl 1) KOH
B) AI(NO3); u Mg(NO3), 2) K,CO3
B) Na,SO4 u BaCl, 3) makmyc
I') KOH u KBr 4) HCI
5) AgCl
33. MeTaHOJ B COOTBETCTBYIOIINX YCIOBHIX MOXET OBITH MOYYECH 10 PEAKITHH:
1) CH3;0OH + H,0 4) HCOH + H;
2) CHs+ Oy 5) CO+H,
3) HCCI; + KOH 6) CHsCIl + O, + H,
34. Tonyon pearupyer ¢
1) Bomopoaom 4) a30THOM KUCIOTOU
2) BojioM 5) XJI0pOBOOPOAOM
3) HUHKOM 6) XJ0pOM

35. 3-xJ10p-2-aMUHOTIPOTIAHOBAS KUCIOTa PEarupyeT ¢

1) NH3 2)Hg  3)HBrOs 4) C;HsOH 5) Si 6) CsHyo
OTtBeTOM K 3a1aHuAM 36 — 40 sABJIsIeTCS MOJIHOE M MOAPOOHOE pelIeHue
36. Mcrionb3yst METOJT AIEKTPOHHOTO 0ajaHca, COCTaBbTE YPaBHEHUE PEAKIINU

NaBrOs + ... + NaOH — NaF + NaBrO, + ...

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIb.
37. Xnopar Kanvs Harpeid B MPUCYTCTBUU KaTallu3aTopa, MPH ITOM BBIICITHICS
OeciBeTHBIN ra3. CxuraHueM kenesa B arMocdepe 3Toro raza Obuia MOJydeHa Ke-
ne3nast okannHa. E€ pacTBopuiiv B M30BITKE CONsTHOM KuciaoThl. K momydeHHOMY
MIPU 3TOM PacTBOPY JA00ABUIIN PACTBOP, COJICPKAIIUM TUXPOMAT HATPUSI U COJISTHYIO
KuCioTy. Hanuimre ypaBHEHUS YEThIPEX ONMMCAHHBIX PEaKIIHil.
38. Hamumure ypaBHEHUS peakldif, ¢ MOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIeIyIOLIME TPEeBPAICHMS:

H20 CH3COOH, H*

TUIAT Kausi — X1 — XJOopdTaH — Xy — OTUICHIJIMKOIb — X3
39. Ilpu pactBOopenun cmecu Menu u okcuna meau (ll) B xoHeHTpupoBaHHOM
a30THOM KHCJIOTE BIAETMWIOCH 18,4 T Oyporo ra3za u 6su10 nostyueHo 470 T pacTBo-
pa ¢ MaccoBoil nonei conu 20%. Onpenennte MacCOBYIO JIOIIO0 OKCHJIa MEU B UC-
XOJIHOM CMECH.
40. TIpu B3aumoaeiictBuu 8,96 11 (H.y.) OpOMOBOZOPOJIa C PaBHBIM 00HEMOM Ta30-
0o0pa3HOro aMuHa Mojdy4deH mpoAaykT maccoil 50,4 r. Omnpenenure MONEKYJISIPHYIO
dbopmyly aMuHa.



6. IlepeyeHb OCHOBHOI 1 10NIOJHUTEJIbHOI y4eOHOI JIUTEPaTypPhl, HEOOXO01H-
MO 17151 OCBOCHUS JMCHUIIIMHBI

OcHoBHas yueOHas quTEpaTypa
1. Xumus. [Tocobue-peneturop Ay nocrynatomux B By3sl. [log penakiueit Eropo-
Ba A.C. PoctoB Ha [Jony: ®@enukc, 2010.
2. Hosommuckuit U.U., HoBomuuckas H.C. Xumus. 8 knacc. M.: Pycckoe cioBo,
2008.
3. HoBommnckuit M.U., HoBomuuckas H.C. Xumus. 9 knacc. M.: Pycckoe ciioBo,
2008.
4. Hosommuckuit .U, HoBommuckas H.C. Xumus. 10 kinacc. M.: Pycckoe cioBo,
2000.
5. HoBommnckuit M.W., HoBommuckas H.C. Xumus. 11kmnacc. M.: Pycckoe cioBo,
2010.
6. I'abpuensu FO.C. Xumus. 10 knace. M.: Ipoda, 2007.
7. I'abpuensu FO.C., JIpicoa I'.I'. Xumus. 11 knacc. M.: [Ipoda, 2002.
8. JIuguu P.A., Monouko B.A., Aunpeea JI.JI. Xumus 111 IKOJIBHUKOB CTapIINX
KJIACCOB W MOCTYyTAaMmuX B By3bl. M.: [Ipoda. 2001.
9. HoBommuackuit N.W., Hopomunackas H.C. Tumbsl XuMudeckux 3aa4d U CIIOCOOBI
ux peumenusi. M.: Pycckoe cinoso, 2012.

10. Xomuenko W.I'. COopHUK 3a1a4 U ynpaxxHeHui 1o xumuu. M.: HoBas BosiHa,
1996.

JlonoJHUTeIbHAS Y4eOHasi JuTepaTypa

1. buoprannueckas xumusa H.A.TrokaBkuna, I0.1. baykos.- M.: Mennuuna, 2004.

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMH ceTH "UH-
TepHeT'', HeOOXOAUMBIX IJISl OCBOCHM S AUCIHUILINHBI.

http://kazmedchem.ru/links.htm - pa3paboTannbie kadeapoir ydeOHbIC MOCO-
6us mo xumuu Ha caiite KITMY

http://chemistry.ssu.samara.ru/index.php.

http://kazmedchem.ru/Book/web/index.html - uHTEepakTUBHBIH MyJabTHMEIHA
y4eOHUK IO OPTaHUYECKON XUMHHU

http://www.alleng.ru/edu/chem9.htm - oOpa3oBarenbHbie pecypcsl MHTepHEe-
Ta — XUMUs

http://www.kgmu.kcn.ru:8888/cqibin/irbis64r
01/cqiirbis64.exe?C21COM=F&121DBN=BOOK

&P21DBN=BOOK&S21FMT=&S21ALL=&721ID=&S21CNR - HayuHas
oubmmorexka KIMY

http://himkniga.com/ - KHUTH IO XUMHH

http://www.organicworldwide.net/ - mexxayHapoaHbIe pecypchl 0 OpraHuye-
CKOW XHUMHUH
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