[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®WO: ®appaxos Aipat 3akuesuy

[lomKHOCTD: 1.0. pekTopa

[ata nognucanus: 22.06.2026 14:23:16

VimkansHsiit nporpammisii kiiow: DEEPATBHOR TOCYIAPCTBEHHOE O0KETHOE 00pa30BaTEIbHOE

€c9891c8e81e86c462aad3456ecc4ebb18fdb22f VUpEKIEHHE BHICIIETO O6p830BaHI/ISI

«Ka3zaHnckuii rocy1apCcTBeHHbINH MEAMLHHCKHIA YHUBEPCUTED)
MunucrepcTBa 3apaBooxpanenusi Poccuiickoii @egepanuu
[{lenTp npodoprueHTAMOHHOK padOThI U JOBY30BCKOI0 00Opa3oBaHus

JAOINMOJIHUTEJIbHASA
OBIIIEOBPA3OBATEJIbBHASI IPOTPAMMA
«1OINOJIHUTEJIBHBIE I''TABBI XUMHUWW»

®opma 00yueHUs: Ounas
DakybTeT: Ilentp npodopueHTaMOHHOW PadOTHI
U JI0OBY30BCKOTO 00pa3oBaHUs

Kypc: yuammuecs aecateix MbOY «I'umnuazus Nely
Yucronoabeckoro MyHUIMNaaBHOro paiiona PT

Cemectp: CEHTAOPH — Mait
[IpakTuueckue

(ceMuHapckue, 1adopaTopHBIe
MIPAKTUKYMBbl)

3aHSITUS 16 yacoB
Camocrostensnas padora 100 gacos
Bceero 116 yacoB

2026 rox



B pa3BuTuM COBpeMEHHBIX OOJACTEd MEAMIMHBI BaKHAs POJIb OTBOJIUTCSA
XUMUH, U3yYaroieil OMOIOTHYeCKH 3HaYMMbie BemiecTBa. CBS3b MEXITYy MEIHIIH-
HOM M XMMHEHW yCcTaHaBJIMBajach Ha MPOTSHXKEHUM MHOTOBEKOBOW HMCTOPHH pa3BH-
THS €CTECTBO3HAHUS. | Ty00oKOe B3aMMOIIPOHMKHOBEHHE ITHX HAYK IMIPUBOIHMT K IO~
SIBJICHUIO HOBBIX Hay4YHBIX HAIPaBJICHUH, U3y4aIOIINX MOJEKYISIPHYIO IPUPOIY OT-
JCNIbHBIX (PU3MOJIOTHUECKHUX IMPOIIECCOB, MOJIEKYJSIPHBIE OCHOBBI MaToreHesa 0o-
JIE3HEH, MOJIEKYJISIpHBIE aclleKThl (papmakosioruu u T.11. [ToaToMmy npodunupyrommm
AK3aMEHOM JIJIs1 A0UTYPUEHTOB, MOCTYMAIONTUX B MEIUIIMHCKUE BY3bI, SIBJISETCS JK-
3aMeH 1o xuMmud. [Ipudyem TpeboBaHUS K YPOBHIO 3HAHUM MO XMMHUHU BO3PACTAIOT C
KaXX/IbIM T'OJIOM.

[IpencraBnenHas JOMOJHUTENbHAsE 00111€00pa3oBaTeIbHAs IporpaMMa COOT-
BercTByeT DenepaibHOMY TOCYyIapCTBEHHOMY OOpa3oBaTeIbHOMY CTaHAApTy OC-
HOBHOTO 0011ero o0pazoBanus 1mo XxumMuu. B nmporpamMmme oco6oe BHUMaHUE yJee-
HO COJIEpKaHUI0, CIIOCOOCTBYIOIIEMY (POPMUPOBAHUIO COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, MMOKA3aHO MEIUKO-0MOJIOrMYECKOE 3HAYEHUE XUMUUYECKUX
BEILECTB.

JlanHas onoyiHUTENbHAsS 001e00pa3oBareiibHasi MporpaMma rnpeHa3HadeHa
JUISL CyluaTesnel OTAeNIeHHsI JOBY30BCKOro 0Opa3oBaHUs, 00YUAIOIIUXCS ECATHIX
KJIacCOB 00111€00pa30BaTEIbHBIX OpraHU3aINi, U MPECTaBIsAET COOON MporpaMmmy
JUIsl IOATOTOBKU aOMTYpUEHTOB K EAMHOMY rocyIapCTBEHHOMY J3K3aMEHY IO XH-
MUHU.

IlepeyeHb MJIAaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI M0 mMporpaMmme (Moay-
JI10), COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/J1bTATAMH OCBOCHHA 00pa3oBa-
TeJbHOH NPOrpaMMbl

[Tpu pazpaboTke MpOrpaMMbl M COCTaBICHUH TEMAaTUYECKOTO TUIaHA YYHUTHI-
BaJIMCh CJIEyIOIIee HOPMATUBHO-IIPABOBOE M MHCTPYKTUBHO-METOJMYECKOE olec-
MeYCHHE:

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

- mpuMepHas (penepanbHas mporpamMma CpeaHero (MmojaHoro) obiero odpaso-
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 .

Ieab ocBOCHUS MPOrPaMMBI

° OCBOCHHE 3HAHMM O XHMHYECKOM COCTaBJIAIOIIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MUPA, BAXKHEUIINX XUMUYECKUX MTOHITUAX, 3aKOHAX U TEOPHUSIX;

° OBJIAJICHUE YMEHHUSMU IPUMEHATh IIOJYYEHHbIC 3HAHUSA IS
0OBSICHEHUS] Pa3HOOOPA3HBIX XUMHUYECKUX SIBIICHHM W CBOMCTB BEIIECTB, OLICHKU
pOIM XHMUHA B PAa3BUTUH COBPEMEHHBIX TEXHOJIOTHMM W TIIOJYYEHUU HOBBIX
MaTepUasoB;

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



KOMITBIOTEPHBIX

° BOCIIUTAHHWE YOEKJICHHOCTH B IO3UTHUBHOM POJU XUMHUU B KU3HH
COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMUYECKA TPAMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M OKPY’KAIOIICH cpenie;

° IPUMEHEHHE TIIOJYyYEHHBIX 3HAHMM M yMCEHHH JUIsi 0E30IacHOTO
WCIIOJIH30BAaHUS BEIIECTB M MAaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE W Ha
IPOM3BOJACTBE, PEIICHUS TPAKTHYCCKUX 3a7ad B IOBCCAHCBHON  JKU3HM,
MPEAYNIPEKACHUS SBJICHUN, HAHOCSIIUX BPEI 3I0POBBIO YEIIOBEKA W OKPYKAFOIICH
cpene.

3aa4yu NporpamMmai:

3HaTh:

° Ba)KHEHIIINE XUMHUUYECKHUE ITOHATHS: BEIIECTBO, XMMUUECKUM 3JICMCHT,
aTOM, MOJIEKYyJIa, OTHOCUTEJIbHbIC aTOMHasi M MOJICKYJsIpHasT MaccChl, HOH,
aJIOTPONIHS, HW30TOIIHI, XUMHUYIECKas CBS3b, 3JIEKTPOOTPUIIATETHLHOCTb,
BaJICHTHOCTh, CTEIEHb OKHCIICHHUS, MOJb, MOJISIpHAs Macca, MOJISPHBIA 0O0BEM,
BEIIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, SJEKTPOIUT U
HEDJICKTPOJIUT, JECKTPOJIUTHUECKAS JUCCOLMALINS, OKUCIUTEIb 1 BOCCTAHOBUTEIb,
OKHUCJICHHE U BOCCTAaHOBJICHHUE, TEIIOBOM 3P(DEKT peakinu, CKOPOCTbh XUMUYECKOM

peakuuy,  Karaju3, XUMHYECKOE  PaBHOBECHE,  YIVIEPOJHBIM  CKEJIET,
(yHKUMOHAIBHAS TPyNIa, U30MEPUsl, TOMOJIOTHUS;

o OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHUSI MACCHI BEIMIECTB, ITOCTOSHCTBA
COCTaBa, IEPUOIUIECKUN 3aKOH,;

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

o BAKHEMIIME BEILIECTBA M MAaTEPHalbl: OCHOBHBIE METAJUIBI U CILIABBI;

CepHas, CoJisiHas, a30THAsi U YKCYCHas KUCJIOTHI; IIEJI0YU, aMMHAK, MUHEPaIbHbIC
yaoOpeHusi, MeTaH, ITWJICH, alleTUJeH, OCH30J, 3TaHOJ, >KUPbI, MblIa, TJIIOKO3a,
caxapo3sa, KpaxMmaJl, KJeT4aTka, OCIKH, UICKYCCTBEHHbBIC M CHHTETHYCCKHE BOJIOKHA,
Kay4dyKH, IJIaCTMAcCCHhl;

YmMmeTh:

° Ha3bIBaTh M3yUYCHHBIC BEIIECTBA  IIO «TPUBHUATILHON» 5|
MEXKIYHApOHON HOMEHKJIATYpE;

° ONpENeNATh: BAJICHTHOCTh M CTENECHb OKHUCICHUS XHUMHYECKHX

3JIEMEHTOB, TUIl XUMUYECKOMN CBSA3U B COCIMHEHUSX, 3apsi] HOHA, XapaKTeP CPEbI B
BOJIHBIX PacCTBOPax HEOPraHMYECKUX COEAUHEHUN, OKUCIUTENb U BOCCTAHOBUTEID,
MPUHAJIEKHOCTh BEILIECTB K Pa3JIMYHBIM KJIACCAM OPTaHUYECKUX COCTUHEHUI;

o XapaKTEepU30BaATh: AJIEMEHTHl MAJIbIX MEPUOAOB MO UX MOJIOKECHUIO B
nepuoguueckort cucreme JI.M.Menneneea; oOmue XUMHYECKHE CBOMCTBA
METAJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX W OPraHUYECKHUX
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 PEaKIMU U TOJOKEHHUS XUMHUUYECKOIO



paBHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

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

UCIIOJB30BAaHUEM  DPA3JIMUHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX  U3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); UCIIONIB30BATh KOMITBIOTEPHBIE
TEXHOJIOTMM JAJi1 O0OpabOTKM M Ieperayd XMMHUYECKOM HH(POpMalMU U €€
MPeICTaBICHUS B Pa3IMIHBIX (popMax;

o WCIIOJIh30BaTh MPUOOPETEHHBIE 3HAHWUS W YMCHHS B MPAKTHYCCKOU
JESTEIbHOCTH 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 HKOJIOTUYECKU IPAMOTHOTO IMOBEJICHUS B OKPYXKAIOIIEH CpeJIe;

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

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

o IPUTOTOBJICHUS! PACTBOPOB 3a/IaHHON KOHIICHTPAIIUH;

o KPUTUYECKOW OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HWH(opManuu,
MOCTYTIAIOIICH W3 Pa3HbIX HCTOYHUKOB.

Baagers:

o BJIaJICHUE YMCHHUSIMHU BBIABUTATh THUIIOTE3bl HA OCHOBE 3HAHWUU O

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

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

o BJIaJICHUE YMECHHUSAMHU MPOTHO3UPOBAThH, aHATM3UPOBATh U OLICHUBATH C
NO3UIMH  BKOJIOTUYECKOU 0€30MacHOCTH  TOCJTEACTBUSL ~ OBITOBOM U
MIPOM3BOICTBEHHOM JCATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM C TIEpepabOTKOM BEIIECTB.

MecTo mporpaMmmsl B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

NpPorpaMMa OTHOCHUTCH K Y4eOHOMY HUKJIY (pa3aeny) eCTeCTBEHHOHAYYHBIH
107009

Xumus SBISIETCS OJHOM W3 (PYHIAMEHTAJIbHBIX €CTECTBEHHBIX Hayk. OHa
OpsIMO WJIM KOCBEHHO Yy4yacTBYyeT B (OPMHUPOBAHMM MHUPOBO33PEHHS UEIOBEKa,
OMpeJeNsieT ero MoAxXxoJ K OKpYXKarolleMy MHPY, €ro MOHMMaHUE HaOII0AaeMbIX
aBiaeHud. [1o3ToOMy He CilydyallHO XMMHUM YZAENSETCs BHUMAaHUE HA BCTYIUTEIbHBIX
JK3aMEHax.

TpeboBanuss K 3HaHUSM M YMEHUSM BBIIYCKHHKOB JIOCTATOYHO BBICOKH,
CJIO’KHA TIporpamMma Mo XMMHHM JJIsl MOCTYNAIOIIMX B BBICIINE y4eOHbIE 3aBEJICHUS,
00JIbIII0E KOJIMYECTBO yUeOHOT0 MaTepuasa - 3TO T€ TPYIHOCTH, C KOTOPBIMH CTaJl-



KUBAeTCsl yUeHUK. [IaHHBIN TpeAMET MOXKET JAOMOJIHUTH, YIIyOuTh coaepkaHue Oa-
30BOTO Kypca, CHOCOOCTBOBATH YAOBIETBOPEHHUIO IMO3HABATEIBHBIX HHTEPECOB
yuamuxcs. [Ipeamer npenHasHadyeH A ydaluxcs MEAMIIMHCKUX KiaccoB. [pen-
MET KOMIICHCUPYET COJIEP)KATEeIbHOE Pa3INuue MKy CTaHAapTaMH XUMHUYECKOTO
o0pa3oBaHKs HA 0A30BOM M MPOPHUILHOM YPOBHSX.

B mixonpHOM mporpamMme Mo XMMHUU HEKOTOPBIE BOIMPOCH JTUOO H3y4aroTCs
MOBEPXHOCTHO, JIN0O BoOOIIe He u3ydaroTcs. K npumepy, uzydyenue d- aineMeHTOB
BEJICTCSl Ha HECKOJBKUX YpPOKax B MajoM oObeMe, a MOTOMY NMpUOOpETeHHbIE y4a-
HMIMMUCS 3HAHUST HEJOCTATOYHBI JIJISl AAJIbHEHUIIET0 YCIEeUTHOTO 00yYeHUSI.

3HAYUTENBHOE MECTO B MPOTrpaMMe OTBOJUTCS PEIICHUIO TECTOBBIX 33 aHUIH,
3a/lay KaK Ka4eCTBEHHOI0, TaK U KOJIMYECTBEHHOIO XapaKkTepa.

1. O0BéM nmporpaMmbl B 3a4€THBIX €IMHHUIIAX C YKA3aHHEM KOJIHYe-
CTBAa aKaJeMUYeCKUX WM ACTPOHOMHMYECKHMX YACOB, BbIJEJEHHBIX HA KOH-
TAKTHYIO pa0oTy 00y4aomuxcs ¢ npemnojaanaresieM (10 BHAaM y4eOHbIX 3aHs-
THI) U1 HA CAMOCTOSITEJIbHYI0 Pa00Ty 00y4Yarouuxcs

Oo6mast Tpy1oéMKocTh (00BEM) TIporpaMmbl cocTaBisieT 116 akageMudecknx
4acoB.
Bua npoMexxyTo4HO#M M UTOTOBOM aTTecTallud — KOHTpOJibHas padota ((op-

mat EI'D).

Bup yuyeOHoii padoThi Bcero uacos KonTakTHOC JlucraHmuoOHHbIE
o0yueHue (ayau- o0pa3oBarte/ibHbIE

TOPHOE) TeXHOJOTHH

Bcero yacoB no aucuuiuinHe: 116 116

W3 HUX B HWHTEPAKTUBHOMU

dbopme

CamocrosiTenpHas pabota 100 100

obyuaromtuxcs (CPC)

AynutopHas paboTa, B TOM 16 16

YHUCJIE:

Jlexuuu

[Tpaxtuueckue 3ansarus (113) 16 16

2. Coaep:xaHue NporpaMMbl, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesaMm) ¢
yKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA AaKAAeMUYEeCKHUX UJIH aCTPOHO-
MHU4Y€CKHX YaCOB U BUA0OB Y4eOHBIX 3aHATHI.

4.1. Conep:kaHue nNporpaMmbl, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3aeam), I,
II cemecTp

Pazgea 1. TeopeTnueckne nmoJio:keHUs: U 001IHe BONMPOCHI OPraHUYECKOil
XHMMH.

[Ipenmer oprannueckoi XuMUU. OCHOBHBIE ATalbl PA3BUTHUS OPTraHUYECKOU
xuMuU. KauecTBEHHBI COCTAB OPraHNYECKUX BEIIECTB. ICTOUHMKH OpraHUYeCKUX
BeiiecTB. [loHsATHE O MEIMKO-OMOJIOTHYECKOM 3HAYEHHH OPraHWYECKUX COEIMHE-
HUM.

Oco0eHHOCTH CTPOEHUS aToMa yriepojia. DJIEKTPOHHOE 00JIako U OpOUTAaIIb,




ux GOpMBI: S,p. DIEKTPOHHOE U 3JIEKTPOHHO-Tpaduueckue GopMmysbl aToMa yrie-
poJla B HOPMAJIbHOM U BO30YKJIEHHOM COCTOSIHUSIX. [loHsATHME O rubpuau3anuu
aTOMHBIX OpOUTAalel, BaJEHTHBIE COCTOSHHS aToMa yriaepona (sp, sp? u sp°). Ba-
JEHTHOCTh. [IOHSATHE NEpPBUYHOrO0, BTOPUYHOTO, TPETHYHOIO WU YETBEPTUUHOIO
aToma yriepoja.

Tunel XUMUYECKUX CBSI3€ B MOJIEKYJaX OPraHUYECKHX BEIIECTB : KOBa-
JeHTHas (MoJsipHas U HENoJIApHas, OJWHApHAas M KpaTHas, G- U T-CBA3U, 00pa3o-
BaHHBIE T1O

O0OMEHHOMY M IOHOPHO-aKIIENTOPHOMY MEXaHU3MY), HIOHHAS, BOJOPOIHASL.

Tunel pazpbiBa KOBAJICHTHBIX CBA3EH B MOJIEKYJaX OPraHUYECKHUX COEIUHE-
HHM:

TOMOJIUTUYECKUNA U rerepoiuTuyeckuil. [loHsiTHE 00 aKTUBHBIX YaCTUIAX:
CBOOOAHBIX paauKaiax, 3JeKTpopminax u Hykiaeopunax. [Ipumepsl opraHmuecKux
paauKanoB (B TOM YHUCIIE U3OMPONMII, U300yTHI, BTOP-OyTHII, TPET-OyTUII, BUHUIL,
amumi, heHu, OeH3uUN).

Bunbl xumudeckux ¢GopMyni: MOJIEKYJISpHBIE, CTPYKTYPHBIC, YTIEPOIHBIN
CKEJIET, 3JIEKTPOHHBIE U MPOCTPAHCTBEHHBIE. [IpOoCTpaHCTBEHHOE CTPOEHHE MOJIe-
KyJI OpPraHMYEeCKUX BEIIECTB (Ha MpUMepe MOJeNIel MOJIEKYJl METaHa, STUIICHA, alle-
TUJICHA U OEH30I1a).

Tunel XUMHUYECKUX pEaKIui B OPraHUYeCKOW XUMHUHU: KiIacCUpUKAIUA,
Ha3BaHUE BHJIOB XMMUYECKUX PEAKIMI KaK OTPaXE€HUE CYIIHOCTU MPOUCXOIAIINX
U3MEHEHUI B MOJIEKYJIAX OPraHWYecKuX BelecTB. OCHOBHBIE THIIBI PEAKLUNA €
IpUMEpaMu: 3aMEIECHHs], PUCOCANHEHUS, OTIIEIJICHUS, IEPErPYNIUPOBKU (HU30-
MepU3aly, TMOJIMMEPU3ALNH, IOJIUKOHJEHCAIIMN), OKHCIIEHUS-BOCCTAHOBICHUS.
OCOOEHHOCTH OKHMCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM B OPraHUYECKOM: XH-
MUU: ONPEEIICHUE CTENEHEN OKUCIEHNs aTOMOB YIJIEpO/a B MOJIEKYJIaX OpraHuye-
CKHUX BEILIECTB; BAKHEUILNE OKUCIUTENN U BOCCTAHOBUTEIU; MATKOE — HEMOJHOE
OKHCJIEHUE M JKECTKOoe (IosiHOoe) — ropenue; [loHsATHEe 0 MEXaHW3ME XMMHUYECKOU
peakuuu. [IOHATHS O KAYECTBEHHBIX M MMEHHBIX peakiusx. BiausHue ycioBwuii
IPOBEJICHUS PEAKIIMN HA MOJIydaeMble MPOAYKTHI (Ha MpUMEpPE XJIOPUPOBAHHUS TO-
Jyona).

B3auMocBs3p cocTaBa, CTPOEHHUSI U CBOMCTB OPraHUYECKUX BEIIECTB. B3anum-
HOE BJIMSIHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB KaK CJIEACTBUE MPOSIB-
JIeHUs NEKTPOHHBIX dhPexToB. MHAyKTUBHBIN 3 PeKT (YCIOBHS €ro MposiBICHUS,
MOHSATUE O YACTUYHOM 3apsijie), €ro BIUSIHUE HA XUMUYECKYI0 aKTUBHOCTh BEIIECTB.
Cornpsixenue, BUABI CONPSIKEHUM B MOJIEKYJIaX OPraHUYECKUX BellecTB. Me3zomep-
HBI 3¢ PexT (ycioBHUs €ro MpOSIBICHUS), BIUSHUE HAa XUMUYECKYIO aKTUBHOCTH
BEIIECTB M 00pa30BaHUE M30MEPHBIX MPOJAYKTOB peakuuii. [Ipumeps! mposBieHus
ANEKTPOHHBIX A((PEKTOB B MOJEKyIaX TONyosa, PeHosa, XJIOPYKCYCHOM KHUCIOTHI,
AKpUJIOBOI'O aJIbJIETUAA.

[ToHsATUS O pEaKIIMOHHOW CHOCOOHOCTH BEILIECTB; 3JIEKTPOHOAOHOPHBIE M
AJIEKTPOHOAKIIENTOPHbIE 3aMecTuTenn. KucimoTHble, OCHOBHBIE U aM(pOTEpHBIE
CBOMCTBA OPraHUYECKUX BEIIECTB. 3aBUCUMOCTb CBOMCTB OT Pa3IM4HbIX (PaKTOPOB.

Kracchl oprannyeckux coeIMHEHU: MHOTO00Opa3nue COeTMHEHUH yriepoa u
€ro MPUYUHBI; OCHOBHBIE MPUHIMIBI Kiaccupukanuu. [ToHsATUSA: pogoHavasbHas



CTPYKTypa, (PyHKIMOHAJIbHAS IPYIINA, 3aMECTUTENH, o011as (opMyIa Kiacca, rete-
PO YHKIMOHATBHBIE COSAMHEHUS. | OMOJIOTHYEeCKUE PSAbl KIACCOB OPraHUYECKUX
COCIMHEHU I, TOMOJIOTHYECKast Pa3HOCTb.

HomeHkiiaTypa OpraHM4ecKHMX BEILECTB: CHUCTEMaTrhyeckas (3aMeCTHTElIb-
Hasl). pallMOHaNbHAs U TpuBUaiIbHas. OCHOBHBIE IPUHIIMIIBI IOCTPOEHUSI Ha3BaHUMN
B cucrteMarnyeckoid HomeHkaatype. IIpasuna MIOITAK. Tunuunbeie guznyeckue
CBOMCTBAa OPIaHMYECKUX BEILIECTB: arperaTHOE COCTOSHME, TEMIIEPATYPhl KUIICHHUS
WJIM TUIABJICHHUS], JIOTHOCTD; 3aBUCUMOCTbh MU3MEHEHUS CBOWCTB B TOMOJIOTHYECKOM
pSAAY OT MOJIEKYJSIPHOW Macchl (BEJIMYMHBI YIJIEPOJHOTO CKeneTa). PacTBOpUMOCTb
OpPraHMYECKHUX BEIECTB B MOJSIPHBIX (BOJA) M HEMOJSPHBIX (3(hHp) pacCTBOPUTEIIAX.
Jucconuanusi OpraHu4eCKUX BEIIECTB B BOJE: 3JEKTPOIUTHI (CHIIBHBIE U c1adble) U
HEJIEKTPOJIUTHI.

Tunel n30Mepun: CTPyKTypHAasi U POCTPAHCTBEHHAsA. Pa3HOBUIHOCTH CTpYK-
TypHOH (YIJI€pOJHOTO CKeJleTa, IMOJIOKEHUS KpaTHOW CBS3M, (PYHKIHMOHAIBHOM
IPyIIBI WM 3aMECTUTEIS, MEKKIJIACCOBAs) U IPOCTPAHCTBEHHOU (T€OMETpUYECKas
Y ONITUYECKAsl) U30OMEPUHU.

Teoprss XUMHUYECKOIO CTPOCHUS — OCHOBA OpraHU4ecKoi XuMHuH. OCHOBHBIE
MOJIOXKEHUS U cienctBus teopun A.M. bytiepoBa. HayuyHoe u npakTudeckoe 3Ha-
YEHUE TEOPUHU.

OO1Me MOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IO-
JIUMEP, JIEMEHTAPHOE 3BEHO, CTEIECHb MOJUMEpU3alny, Peakuny noammepusanuu
Y MOJMKOHAEHCAlMU KaK CIOCOOBI MOJYyYEHHUs MOJIUMEPOB, UX CXOJCTBA U Pa3iu-
qusl.

Pa3zaes 2. OcHOBHBIE KIACChI OPraHUYECKUX COCAUHCHUI.

2.1. YriaeBoaopoabl - ajJKaHbl, [IMKJIOAJIKAHbI, AJIKCHbBI, aJIKaAUCHbI, aTKUHBI,
apoMaTUYeCKHue yrieBO0POIbl U UX TaJIOT€HOMPOU3BOIHBIC.

AJIKaHBI.

Ob6mas popmyina, roMOJIOTHYECKUH sl (Ha3BaHHS aIKAaHOB U MX PAJMKAJIOB
C1 — Cip). CTpoeHue MOJEKyJbl METaHa, dTaHa W MpornaHa (rpaduyeckue, dJek-
TPOHHBIE U TPOCTPAHCTBEHHBIE (POPMYIIBI).

N3omepust U cuctemaTuueckas HOMEHKIIATypa ajJlkaHOB.

du3nyecKrne CBOMCTBA.

Xumuueckue coiictBa: |. OCHOBHOM THUI peakIUi aJKaHOB - PaJMKaIbHOE
3amenieHue (Sg): raJoOreHMpOBaHNUE, HUTPOBAHUE, CylbpupoBaHue. MexaHusMm pe-
aKIuu Sr — ONHCAHUE CTaIUM Ha MPUMEpPE peakiuu rajoreHupoBanus. [IpaBuna
3aMElIEHUs Y MEPBUYHBIX, BTOPUYHBIX, TPETUUHBIX aToMOB yrieposa. |l. Peakiuu
OTIICTUICHUS: JACTHAPUPOBAHUE, Jeruaporukiusanus, pudopmunr. L. Peaxiuu
MeperpynnupoBKy - uzomepusaiuu. [V. Peakiiuu tepmudeckoro pasnoxeHus (Kpe-
KUHT). ['opeHue aikaHoB.

Haxoxnenue ankaHoB B npupoje. JlaboparopHbie criocoObl MOMyYSHUS all-
KaHOB:

JeKapOOKCUITMPOBaHUE COJIel KapOOHOBBIX KHCIIOT, peakius Bropma, ruapu-
pOBaHME HEMPEACIbHBIX YTIEBOJ0POIOB (AIKEHOB, aTKaJUEHOB U aJIKUHOB). DJIEK-
TPOJU3 COJIe KapOOHOBBIX KHUCJIOT Ha WHEPTHBIX 3JekTpojax. Creruduueckue



CBOMCTBA M CIOCOOBI MOJy4YeHUs MeTaHa (M3 KapOuja aJlOMHUHUS, U3 yriepoja U
BOJIOPOJIA).

O06J1acTy MPUMEHEHUS U MEIMKO — OMOJIOTMYECKOE 3HAUYEHUE aTKAHOB.

Huxnaoankanpl. O6mas ¢opmyna, romojoruyeckuil psg. OcoOeHHOCTH
ctpoeHust Manbix (C3—Cy4) HUKIOB — «0AHAHOBBIC» CBSA3U U UX BIMSHUE HA XUMUYE-
CKHE€ CBOMCTBA.

N3omepus u cuctemaTuyecKkass HOMEHKJIATypa [IUKIJIOATKAHOB.

DU3UYECKHE CBOMCTBA.

Xumunyeckue cBoiicTBa: 1. Peakmuun npucoenunenus (A) y manbix (Cz u Ca)
[UKJIOB U peakluu pagukanbHoro 3amenieHus (Sr) y HopmanbHbIX (Cs u Cg) HUK-
n0B. |l. Peakuuu ormennenus (E) — nerugpuposanue. 111. Peakunu ropenus.

CriocoObl mody4yeHus: 1Mo peakuuu Bropuia, W3 IUKIOAJIKEHOB, apoMaTuye-
CKHX YTJICBOJAOPOIOB.

OO6JtacTu MPUMEHEHUS K MEIUKO - OMOJIOTHYECKOE 3HaUCHUE.

AJIKeHBI.

O6m1as popMyna, TOMOJOTUUECKUN PSI.

Crtpoenue MoJeKybl 3THIIeHa (Tpaduueckoe, 3JIEKTPOHHOE, MPOCTPAHCTBEH-
Hoe). OCOOEHHOCTH CTPOCHUS JIBOMHOM CBS3U (O- U TT-CBSI3H).

N3oMepus cTpyKTypHas (YrJIEpOJHOIO CKEJEeTa, MOJOKEHUS! IBOMHON CBS3H,
MEXKKJIAaCCOBas); MPOCTpaHCTBEHHAs (I[Mc- U TpaHc-). CucTemMaTudyeckas HOMEHKJIa-
Typa aJIKEHOB.

Pu3nyecKrue CBOMCTBA.

Xumuyeckue cBoictBa: |. OCHOBHOM THN peakiUil aJTKeHOB — 3IEKTPOPUIIb-
HOE TpucoeluHeHne (Ag): TUAPUPOBAHKE, TaJOTEHUPOBAHUE, TUAPATALIMS, THIPO-
rajnorenupoBanue. [Ipasmio B.B. MapkoBHUKOBa, yCIOBUS HapylIEHUs] IpaBUIa.
Il, Peaktiuu otmeruienus (E) — nerunpuposanue. I11. Peakiun sxecTKoro u MArkoro
OKHUCJICHHS ¢ 00pa30BaHUEM Pa3IMUHbIX MPOoayKTOB. |V. Peakius noaumMepusanuu.

CrocoObl MOJy4YeHUs W3 MOHO- W JUTATIOTCHAIKAHOB, CIUPTOB (MPaBHUIIO
A.M. 3aiinieBa), aTkaHOB, aJIKEHOB, aJIKaJUCHOB.

OO6sacTy MPUMEHEHUSI U MEIUKO-OMOJIOTUYECKOe 3HAYCHUE aJIKEHOB U MPO-
JYKTOB UX MOJIUMEPHU3AIUU.

AJIKa/IUeHBbI.

O6mast popmMyia, TOMOJIOTUYECKUI psasl. Pa3HOBUAHOCTH TUEHOBBIX YIJIEBO-
JOPOJIOB (C COMNPSDKEHHBIMHU, KYMYJIMPOBAaHHBIMU U HU30JIMPOBAHHBIMU JIBOMHBIMU
CBSI3SIMHU ).

CrpoeHue MosieKyJibl OyTaareHa, BiusHue 3¢ dexra conpsikeHus: Ha 0CoOeH-
HOCTU XMMHYECKHUX CBOMCTB.

N3omepus 1 cuctemaTuyeckas HOMEHKJIATypa aJIkaJueHOB.

Pu3nyecKrne CBOMCTBA.

Xumuyeckue coicTBa: |.OCHOBHOW THUN peakiui ajKaJueHOB — DJIEKTPO-
dunpHoe mpucoeaunenue (Ag): 1-2, 1-4 npucoeauHeHne B 3aBUCUMOCTH OT YCIIO-
BUM npoBeaeHus peakiuu. |l.Peakiiuu nmonumepusanuu JUEHOBBIX YTIIEBOIOPOIOB
— nojiyueHue kaydykos. |ll. Peakiiuu ropenusi.

CriocoObl MOydYeHUsI U3 AJIKAaHOB U alikeHOB. Crienndruyeckoe MoayuyeHne u3
sTuioBoro cnupta — peakius C.B. Jlebenena.



AJIKUHBI.

Ob6mast gpopmyna, romosoruueckuii psia. CTpoeHHE MOJEKYJbl aleTUiIeHa
(rpadmueckoe, IIEKTPOHHOE, MPOCTPAHCTBEHHOE). OCOOCHHOCTH CTPOEHUS TPOWU-
HOM CBsI3M (OJIHA G- CBSI3b M JIBE T-CBSI3N).

N3oMepus yriepoJHOro CKejeTa, MOJOKEeHUs] TPOWHOM CBSI3M, MEXKKIACCO-
Bas. CucrtemaTndeckass HOMCHKJIATypa aJIKHHOB.

Pu3nyecKre CBOMCTBA.

XUMHYECKHUE CBOMCTBA:

I. OcHOBHO#1 THIT peaklnuii ATKMHOB — IEKTPOUIbHOE prucoeuHeHne (Ag).
Oco0eHHOCTH peakIuu T'HApaTaldd aJKUHOB - peakuus KydepoBa — moirydyeHwue
aJbJIETUIOB U KETOHOB.

Il. Peakuuu 3amerieHusi atoma BOJAOpPOJa y yriepoaa ¢ TPOMHOM CBS3BIO —
IPOSIBJIICHUE KUCJIOTHBIX CBOMCTB aJIKUHOB.

I1l. Peakuiuu nonumepusamuu: 1u- U TpPUMEPU3aIIu.

IV. Peakiuu >keCTKOTO M MATKOTO OKUCIEHHUS C 00pa3oBaHUEM Pa3IUUHBIX
MIPOTYKTOB.

CriocoObl TOTy4eHUsI U3 ajJKaHOB, aJKEHOB, JUTATOTCHNPOU3BOAHBIX. Crie-
nuduyeckue cnocoObl MOJyYEHHUs alleTHIIeHA (M3 MeTaHa U KapOu1a KaJIbLIMsl).

O6sacTu MPUMEHEHHUSI U MEJUKO-OMOJIOTMYECKOE 3HaUYEHUE aJKMHOB M MPO-
JTYKTOB WX TTOJTMMEPHU3AIINH.

ApomMaTuyecKue yrieBoa0poabl (apeHsbl).

O6mast hopmysa, TOMOJOTUYECKHUI psif (B TOM YHUCIE TOJYOJ, ITHIOCH30I,
KyMOJI, KCHJIOJIBI, CTUPOJT). DJIEKTPOHHOE CTPOECHHUE apEHOB HA IMPUMEPE MOJIEKYJIbI
OeH3ora.

N3omepust romosioro 0en3zona. HoMeHknaTypa apeHoB (MpaBuiia U CIIOCOOBI
HyMEpalui aTOMOB YIJIepoja B OEH30JIbHOM KOJIBIIE Y TOMOJIOTOB M MPOU3BOTHBIX
oen3zomna). [IponsBoaHbie O€H30J1a - TPEACTABUTENH PA3IMUYHBIX KJIACCOB OpraHuye-
CKHMX BEIIECTB (CTUPOJI, TaJloreHapeHbl, (peHo1, OeH3ambaeru1, OeH30MHas KUCIIOTa,
AHWJIMH).

du3nyecKrne CBOMCTBA.

Xumuueckue cpoiictBa: |.Peakiuu mo O€H30JbHOMY KOJIBIYY: 1) OCHOBHOM
THUI PEaKIMii apOMaTHYECKUX YIIIEBOAOPOOB - JIeKTpoduiibHOE 3amelneHue (Sg):
raJIoTCHUPOBaHUE, HUTPOBAHKE, AIKUIMPOBAaHKE, CYIh(UPOBAHUE, AllUIUPOBAHUE.
Bnusuue spextpononopusix (I pona) u snexkrpoakuentopusix (11 pona) 3amecture-
JIeil Ha peakuuu Sg y MPOU3BOJIHBIX O€H307a; 2) peakiuu ¢ HapylIeHHeM apoMa-
TUYHOCTH - XJIOPUPOBAHHWE, THAPUPOBAHUE; 3) OKHCICHHE OCH30J1a B >KECTKHX
yCJIOBUSX 10 MajenHoBoro anruapuna. |l.Peakiuu romosnoros GeHzosia mo O0KO-
BOM 1lenu: 1) ramoreHupoBaHHe (CpaBHEHUE PEAKIMU TaJIOTEHUPOBAHUS MPU Pa3-
JUYHBIX YCJIOBHSIX Ha MPUMEPE TOIYO0JIa); 2) OKUCIEHHE TOMOJIOroB OeH30J1a B pa3-
muuHbIxX cpenax. |l.I'openne 6eH301a 1 €ro TOMOJIOTOB.

CrocoObl OJIy4eHHs] ApEHOB U3 LUKIIOAIKAHOB, AJIKAHOB, alleTUJIEHA U MPO-
MYHA.

OO6nacTi MpUMEHEHHUsI U METUKO-OMOJIOTUYECKOE 3HAUCHHNE apEHOB.

I'asoreHnpou3BoOIHbIE YIJ1€BOIOPOA0B.

Krnaccudukanust u cTpoeHUE TaTIOTEHIPOU3BOIHBIX YTIIEBOIOPOIOB.



OO6mue pusryeckrue CBOMCTBRA.

Xumndeckue cpoiictBa: |. Peaknuu HykmeodunsHOTO 3amernieHus (Sy): €O
mieJioyamMu, CIUpTaMHu, IMaHUJaMU aKTUBHBIX MeTaJlIoB, amuHamu. [l.Peakiuu ot-
merienus (E): neramorenupoBaHue, JeruporaJioreHupoBaHue.

CrocoObl MOyYeHUsl U3 aIKAaHOB, aJIKEHOB, AJIKaJNEHOB, AJIKHHOB, apOMaTH-
YECYKHX YIJIEBOJOPOIOB, CIIUPTOB.

OO6siacTd TPUMEHEHUS U MEAMKO-OMOJIOTMYECKOEe 3HAUYEHHE HEKOTOPBIX
MpEeJICTaBUTENEH TAIOTEHITPOU3BOAHBIX.

2.2. Kucjiopoacoaep:xaiiue opraHnyeckue COeIUHEHUs] — CIUPTHI OJTHO-
aTOMHBIE 1 MHOTOATOMHBIE, TTPOCThIE YPUPHI, PEHOIBI, ATIbETUABl U KETOHBI, Kap-
OOHOBBIE KHCJIOTHI M UX TTPOU3BOIHBIC (COJH, CIOKHBIE d(DUPHI, AaHTUAPUJIBI U XJI0-
PAHTUAPUJIBI, AMU]IBI).

CnupThbl 0THOATOMHBIE.

Obmast ¢popmysna, TOMOJOTUYECKHN Psii MPENETbHBIX OJHOATOMHBIX CIHp-
ToB. CTpOE€HHE MOJIEKYJIbI dTaHoya (Tpaduueckas v ANEKTPOHHAS (POpPMyIIbI, pac-
npeeeHre SIEKTPOHHOU MIIOTHOCTU B MOJIEKYJIE).

Knaccudukanus: nepBu4HbIe, BTOPUYHBIC U TPETUUHbBIE CITUPTHI.

N3omepust yriiepoJHOTO CKeJeTa, MOJIOKEHUS TUAPOKCUIILHON TPYMIIbI, MEX-
KJlaccoBasi ¢ mpocTeiMu 3dupamu. HomeHkiatypa crnupToB (cucremaruuecas, pa-
[IUOHAJIbHAS, TPUBUAJIbHAS). BEH3UIIOBBIN CIUPT — MPEACTABUTENIbh APOMATHUYECKUX
CITUPTOB.

Ousnueckrue cBorcTBa. CpaBHEHHE TEMIIEPATYp KHUIICHUS CIHUPTOB C MPO-
CTBIMH U CIIOKHBIMH d(prpamu, KapOOHOBBIMU KUCIOTaMH, BOJIOH.

Xumuueckue cBoricTBa: 1. Crmadple KUCIOTHBIE CBOMCTBA (B3aMMOICHCTBHE C
MICIOYHBIMHA METAJNIAMU, TUIPOIIU3 AIKOTONISITOB). CpaBHEHHE KUCIOTHBIX CBOMCTB
CHUPTOB C KapOOHOBBIMH KucCIOTaMH U ¢eHonoM. |l. Peakiuu HykineopuibHOTO
3amerieHus (Sy): ¢ TaIOreHBOAOPOAaMH, KapOOHOBBIMU KHUCIOTAaMHU M CEPHOM pas-
O0asnenHoil kucioTo. |ll. Peakunu otmermnienus (E): BHyTpH U MEXKMOJIEKYISIpHAS
nerunpatanud. |V.Peakiiuu okucieHus: mepBUYHBIX (10 albJAETUIOB U KapOOHOBBIX
KHUCJIOT) U BTOPUYHBIX (0 KETOHOB) CIIUPTOB PA3IMUYHBIMU OKUCIUTEISIMU U peak-
1WA TOPEHUSI.

CnocoObl MoJlydeHusl U3 ajJKeHOB, aJIbJIETU/IOB U KETOHOB (BOCCTAHOBJICHHU-
€M), TaJOT€HOMPOU3BOJIHBIX YTIEBOJAOPOAOB, M3 CIOXKHBIX 3(PUPOB (IIETOUYHBIM
ruaposuzom). Crnenuduyeckue crnocoObl MOTyUYeHHUsT METaHoja U dTaHoja (Opoxke-
HUEM TJTFOKO3bI).

CnupTsl MHOTOATOMHBIE.

CtpoeHue MOJIeKYJT STUJICHTIUKOJIS, TIIMIIEPUHA U COPOUTAa.

Cucremarnueckas HOMEHKJIATypa 3TUX CHUPTOB.

DU3UYECKHE CBOMCTBA.

Xumudeckue cBoiicta: |. O0mue cBOMCTBAa ¢ OTHOATOMHBIMHU CIIUpTaMH: 1)
cia0Oble KUCIOTHBIE CBOMCTBA; 2) peakuuu Sy; 3) ropenue. Il. Ocobennoctu xumu-
YECKUX CBOMCTB MHOTOQTOMHBIX CIIUPTOB: 1) KOMILIEKCOOOpa3oBaHUE C THAPOKCH-
nom meau (I1); 2) B3aumoaeHcTBUE TIIMIIEPUHA C HUZIIMMU KapOOHOBBIMU U BBIC-
IIMMH KUPHBIMH KUCJIOTaMH, a30THOM KHUCIOTOM; 3) peakuuu oTuieruieHus (E) —
JeruapaTanys dTHICHTJIUKOIS 10 aleTanbAeruaa; 4) OKucIeHue STUIICHTIIUKOIIS J10
IIaBEJICBON KUCJIOTEIL.



[Tony4yenue 3TUIEHTIIMKONSA (U3 dTUJIEHA peakiueil Baruepa), riuuepuna (13
raJIOreHIIPOU3BOIHBIX YTIEBOIOPOIOB), COPOUTA (BOCCTAHOBIEHUEM TIIIOKO3bI).

OO6siacTi TIPUMEHEHUSI U MEIUKO-OMOJIOTHYECKOe 3HaueHue crnupToB. Du-
3MOJIOTHYECKOE JACHCTBHE 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

IIpocthie 3pupwl.

Ob6mas popmyna. CtpoeHue MoJekyibl (rpaduueckas U 3IeKTpoHHbIE (Pop-
MYJIBI) TUMETHIIOBOTO d(upa.

N3oMepus: cTpoeHUs YIJIEBOJIOPOJIHBIX PaJUKaIoB, MEKKIACCOBAsl C OJIHO-
aTOMHBIMU cipTamu. HoMeHkaTypa.

duznyeckre CBOMCTBA (IUI0Xasi paCTBOPUMOCTh B BOJIE; CPABHEHHUE TeMIIEpa-
TYp KUIIEHUS CO CIIHPTAMH, CIOKHBIMH d(Pupamu, KapOOHOBBIMU KHCJIO TaMH, BO-
T01).

XUMUYECKHE CBOMCTBA: XUMUYECKasi HHEPTHOCTb, OTCYTCTBHE PEaKIUU TUI-
poJii3a, OMbUICHHS. B3anmoneiicTBue ¢ CHIIbHBIMU MUHEPATBLHBIMU KUCIIOTaMHU.

CnocoObl MoJIy4eHus U3 CIUPTOB (MEXMOJICKYJISIpHAsE ACTHApPATAIINS), aJIKO-
TOJISITOB C TAJIOTCHAJIKMIIAMH.

[IpumeHeHne: B pa3IMIHBIX OOJACTAX HAYKW W TMPOMBIIUICHHOCTH, B MEIH-
IIUHE.

DeHoJIbI.

Knaccudukanus, oOume GpopmMyiibl 04HOATOMHBIX ((DEHOJ, KPe30) U MHOTO-
ATOMHBIX (TTUPOKATEXUH, PE3OPIIUH, THIPOXUHOH) (hEHOJIOB.

CrtpoeHre MOJEKyJ MEePEeYHCICHHBIX (EHOJOB. DJIEKTPOHHOE CTpoeHue (e-
HOJIa, paclpeesieHue MEKTPOHHOM MIIOTHOCTHU B €ro MoJiekyise. OTinuue B cTpoe-
HUU (DEHOJOB M apOMAaTHYECKOTO CIUPTa (Ha MpuUMepe Kpe3ojia U OCH3HIOBOTO
CIupTa).

W3omepust B3aMMHOTO PacTOIOKEHUsI 3aMECTUTENIe 1 HOMEHKIaTypa GeHo-
JIOB.

Pu3nYECKrne CBOMCTRBA.

Xumnueckue cBoiictBa penona: |. Peakiuu nmo ¢pyHkimonamsHoOM rpymnme; 1)
KHCIIOTHBIE CBOWCTBA: B3aMMOJCHCTBHE CO MICJIOYHBIMH METaJUIAMHM, IIEJI0YaMH,
ruaponn3 GeHonaroB. CpaBHEHHUE KUCIOTHBIX CBOMCTB ()eHoa ¢ anupaTUIECKUMHU
cnupTamu, KapOOHOBBIMU KUCIOTaMmH; 2) peakuus stepudukanuu. |l.Peakunn mo
OCH30JIbHOMY KOJIBITY: 1) peakiuu 31eKTpoPuiIbHOro 3amernieHus (Sg): rajaoreHu-
poBaHHeE, HH- TPOBaHHE , AaTKUIUPOBAaHME, CyIb(QUPOBAHHUE, AIMIUPOBAHHUE.
2)BoccraHoBiieHne (ruapupoBanue) denona ao nukiorekconona. lll. Oxucnenue
TUAPOXUHOHA 70 XuHOHA. ['openue denona. |V. KauecTBeHHbIE peakiuu: C XJIOpHU-
nom xenesa (111), 6GpomHoit BogO¥A.

CrniocoObl momyuenus (heHosia: U3 Kymosia, XJIopOeH30J1a, THIPOJIU30M COOT-
BETCTBYIOIIUX CJIIOXKHBIX 3(DUPOB.

Mennko-6nonornyeckoe 3HadeHHe (EeHoa, HEKOTOPHIX €ro MPOW3BOIHBIX,
TUAPOXUHOHA.

AJIbJIeruIbl U KETOHBI.

OmnpeneneHre albIeTuI0B U KETOHOB, 00111as hopmyIia.

Knaccudukanus. 'omonorudeckue psigpl. CTpoeHHE MOJIEKYJ MeETaHalsl,
STaHallsl, MPONaHOHA. DJIEKTPOHHOE CTpPOeHHE KapOOHWIBHOW TPYIIBI, pacmpese-
JIEHUE DJIEKTPOHHOM TJIOTHOCTH B MOJICKYJIaX METaHaJsl, 3TaHAJIA U MTPOTIaHOHA.



W3oMepus CTpoeHUs YIJIEBOJOPOJHBIX PaJUKaJIOB, MOJOXKEHUS (YyHKIHO-
HaJBLHOM TPYIIBI Y KETOHOB, aJIbJIETHIOB U KETOHOB MEXKIy coOoil. HomenknaTtypa
(cucremaTuyeckas, paluoHaiIbHasi, TPUBHAIbHAS).

du3nUeCKre CBOMCTBA METAHAIIS, ITAHAJIS, MPOMAHOHA.

Xumuyeckue cBoictBa: |.Peaknuu mo ¢yHKImoHaapHOM rpynme: 1) ocCHOB-
HOM THI peakiuid albJeruaI0B — HyKIeohuaprHOe mpucoeauuenne (Ay) BoIopoaa,
CIIUPTOB, BOJIbl, CHHWJIBHOW KHUCJIOTBI, THAPOCYIb(PUTA HATPUS, PEAKIUS aJIbJI0b-
Hasi KOHJCHCAlUK; 2) peaKlny 3aMEILeHHs] aTOMa KUCI0poJia C aMMUAKOM, aMHUHa-
MU, TUJIPA3UHOM; 3) KauyeCTBEHHAs peaKIusl Ha albJCTUIHYIO TPYHIy — «cepelpsi-
HOTO» U «MEIHOTO0Y» 3epKajia KaK PEaKIMh OKUCICHUSI abICTHIOB 10 KapOOHOBBIX
KHCJIOT;

4) peakiuu TOJMMEPU3AIMU: METaHAJA 10 mapadopma, COMOJINMEpU3aIuu
dbopmanpaeruaa ¢ herosom. |l. Peakius ropenus.

[IpencraButens HENpEAEHbHBIX ANBACTUIAOB — AKPWIOBBIM anpaerui. Pac-
npeiesieHue MIEKTPOHHON TJIOTHOCTH B €ro MoJiekyiie. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB (HapyweHue npaBuia B.B. MapkoBHUKOBa B peakusX MNPUCOECIUHEHUS
Ag 110 TBOWHO# CBSI3U B YIJIEBOJIOPOJIHOM PaJHKAJIE).

CnocoObl MOTyYeHUSs alibJIETUIOB U KETOHOB U3 aJIKEHOB, aJIKWHOB, CIIUPTOB.
Crneunduyeckue crnocooObl MOJyYeHUsT METaHaJs U MPOIMAHOHA.

O6nacTu TPUMEHEHUS U MEJAUKO-OHMOJOTMYECKOE 3HAUYCHUE BAXKHEHUIIUX
IpPEACTABUTENECH.

KapOoHoBbIe KHCJIOTHI M HX IPOU3BOJAHBIE.

Ob6mias popmyna. CtpoeHre KapOOKCUIILHOW TPYIIIbI, paclpeeieHue dJeK-
TPOHHOM TJIOTHOCTU BHYTPHU (PYHKIIMOHATHHOM TPYIIIIHI.

Knaccuduxanus: oJHOOCHOBHBIE U MHOT'OOCHOBHBIE; TpejeibHbIE, HEmpe-
JIebHBIC U apOMATUYECKUE; HU3IIUE U BhICITNE (>kupHbIe). KapOOHOBBIE KHCIIOTHI C
JOTIOJIHUTEIBHBIMU (PYHKIIMOHAIBHBIMU TpynnamMu (TUIPOKCU-, aMUHO-, KETOHO-,
rajjoreHo-).

["omosorudeckuii psii npeaesibHbIX MOHOKapOOHOBBIX KUCIIOT.

N3oMepus yriepoaHOro CKelieTa, MEKKIIaccoBasi (CO CIOXHBIMHU d(dupamn),
ontuuyeckas (moustue o L u D cTepeoXuMHUECKUX psiiax Ha NPUMEPE MOJOYHOU
KHUCJIOTHI).

HoMmenknaTtypa (cucteMatuueckas M TPUBHUAJIbHAsI) KUCJIOT U COOTBETCTBY-
IOIMX UM COJICEW: MYPAaBbUHOW, YKCYCHOH, NMPONMUOHOBOM, MACISHOM, aKpUJIOBOM,
[[ABEJICBOM, MAaJIOHOBOW, SIHTAPHOW, MOJIOYHOW, MUPOBUHOTPAIHOM, SIOJIOYHOM,
OCH30MHOM, MaTbMUTHHOBOM, CTCAPUHOBOM, OJCHHOBOM, JMHOJEBOW, JTHUHOJICHO-
BOM.

du3nyueckre CBOMCTBA BAXHEHITNX KHUCIOT (0Opa3oBaHUHME TUMEPOB W IIO-
BBHIIIICHUE TEMIIEpaTyp KUICHUS U TIJIaBJICHUs] B CPAaBHEHUM CO CIUpTaMu, dpupamu,
BOJION).

Xumuyeckue cpoiictBa: |. Peakiuu no kapOokcuiabHOM rpymme: 1) KUCIoT-
HbIE CBOMCTBA: JICMCTBHE HAa HMHIUKATOPHI, 0Opa3oBaHUE COJICH IPU B3aMMOJCH-
CTBUM C aKTUBHBIMM METAJJIAaMU, UX OKCHUIAMHU, THIPOKCHIAMHU, COJISIMU CJIaOBIX
MUHEpAJIbHBIX KHCIOT; 2) peakuuu Sy C 00pa30BaHMEM MPOU3BOJHBIX: aHTUJIPHU-
JIOB, aMUJIOB, XJIOPAHTUJPHUIOB, CIOKHBIX d(PUPOB U UX TUAPOJIN3; 3) peakiuu je-
KapOOKCUIIMPOBAHUS COjie KapOOHOBBIX KUCIOT. |l. Peakiuu mo yrieBomopoiHo-



My paaukany: 1) moyydeHue XJIOPyKCYCHON KHUCIOTHI (Sg); 2) OCOOCHHOCTH XHUMHU-
YECKHUX CBOWCTB (HapyuieHue npasuia B.B. MapkoBHMKOBA B peakLMsIX NPUCOEIHU-
HeHus (Ag) IO IBOMHOM CBSA3M Y aKPHIIOBOM KHUCIOTHI. 3) peakuuu Sg y O€H30HHOM
kucioThl. II1. Peakiuu ropenns. OcoOEHHOCTH OKUCIICHUS MyPaBbIUHOM KUCIOTHI.

Croco0Obl MOJydyeHHUs: OKUCIECHUE alIKaHOB, AJIKEHOB, aJKMHOB, TOMOJIOTOB
OeH30I1a, IEPBUYHBIX CIIUPTOB, aIbACTHIOB. | HAPOIN3 MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT, dKUPOB, TPUTAIOT€HAJIKAHOB.

Crnosxxable 3pUpHl Kak BaXHEHIITHE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: CTPO-
€HUE CIOXKHOI(PUPHOUN CBS3U, HOMEHKJIATYpa U U30Mepusi, GU3NYECKUe U XUMUYe-
CKHE CBOMCTBA, CIIOCOOBI MOTYYEHUS.

Menuko-61oJI0TMuecKoe 3HaUYCHUE BaKHEWUIIUX KApOOHOBBIX KHUCJIOT M UX
MIPOU3BO/IHBIE.

2.3. A3oTcoaep:kaimue coeJUHHEHUsA — AMUHBI aTUPaTHUECKUE U apoMaTHye-
CKHE, aMUHOKHUCIIOTBI, TETEPOLIMKINYECKUE COCTUHEHUSI.

AmuHbl (aandaTnyeckne 1 apoMaTHIECKHe).

Ob6mas dhopmyna. OnpenesieHrue aMUHOB (Kak MPOU3BOJAHBIX YIIE€BO0PO/IOB
u ammuaka). CTpoeHrne aToma a30Ta M MOJIEKYJ METUJIaMUHA U aHWIIMHA; pacipe-
JIEJIEHUE 3JIEKTPOHHOM MIIOTHOCTH B 3THX MOJIEKYJIaX.

Knaccudukanus: nepBudHble, BTOPUUHBIE U TPETUUHBIC, MOHO- U JTUAMUHBI;
MpeAeNibHbIE U apoMaTU4ecKue, ux odmue (Gopmysbl. ['oMonoruueckuid psa nep-
BUYHBIX AMHUHOB.

M3oMepus 1 HOMEHKIIaTypa (CUCTEMAaTHYECKas U pallMOHAJIbHASA ).

duznyeckre CBOMCTBA (PaCTBOPUMOCTh M B3aUMO/JICHCTBHUE C BOJION).

Xumuyeckue cpoiictpa: I. Peakiiuu mo amuHorpymnme: 1) OCHOBHbIE CBOMCTBA
aMUHOB — 00pa30BaHME COJIEH C MUHEpATbHBIMU KuciaoTamu. [l{enounoit ruaponus
coJield aMMHOB. 3aBUCUMOCTb OCHOBHBIX CBOMCTB AMUHOB OT CTPOCHUS PA/IUKAJIOB;

2) B3aMMOJICUCTBUE C aJIbJIETUJIAMH, TAIOTCHAIKWIAMU, XJIOPaHTUAPUAAMU
KapOOHOBBIX KHCJIOT, a30TUCTOM KUCIO0TOU (peakuus aezamuuupoBanus). II. Oco-
OCHHOCTH peaKIIMu TOPEHUSI AaMUHOB.

CrocoObl TOJIy4eHHs] U3 TajJOreHaJKWIOB WIM JPYTrMX aMHUHOB, BOCCTaHOB-
JICHUEM HUTPOCOECIUHEHUM.

AHUWJIVH ¥ €r0 NpOu3BOAHbIC. XUMUYECKHUE CBOMCTBA AaHUJIMHA — PEAKLINU T10
aMUHOTpyINIE U OEH30JIbHOMY KOJIbIy. KauecTBeHHast peakiiusi aHHJIMHA ¢ OPOMHOMN
BOJOM.

OO6sacTy MPUMEHEHHSI U MEJUKO-0MOJIOrMYeCKOe 3HaUYeHNe aMUHOB, aHUJTHU-
Ha U €ro MPOU3BOIHBIX

AMMHOKUCJIOTHI.

Omnpenenenue, obmas Gopmyna. AMHUHOKHCIOTH — TeTepO(YHKIIMOHAIBHbBIE
COEIUHEHHS.

Knaccudukanus: anwpda-, 6era-, raMMa-aMUHOKHCIIOTHL. HeWTpansHbie, oc-
HOBHBIC U KUCJIBIE.

N3omepust yriaepoiHOTO CKeJeTa, MOJIOKEHHS] aMUHOTPYIIIbl OTHOCUTEIBHO
KapOOKCUIIbHOM, onThueckas. HomeHkiatypa (TpMBHAJIbHAsE U CUCTEMATHYECKAs)
BOKHEUIITUX aMHUHOKHUCJIOT: TJIMIIMHA, aJJaHuHA, CepUHA, ITUCTEeNHa, ()eHUTIATaHIHA,
TUPO3WHA, JU3MHA, aCMaparuHOBOM KUCIOTHl. OCOOEHHOCTH COCTaBa U CTPOCHHUS
ATUX AMUHOKHUCIIOT.



Pu3nyecKre CBOMCTBA.

XUMUYeCKre CBOMCTBA: aM()OTEPHOCTh aMUHOKHUCIIOT U3-3a HATUYHSI B MOJIe-
KyJax (yHKIHOHAIBHBIX TPYII C MPOTUBOIMOJIOKHBIMU cBOMCTBaMH. |.Peakumu mo
amMuHorpytre: 1) OCHOBHbIE CBOMCTBA aMHUHOKHCIIOT — 00pa3oBaHUE COJICH ¢ MUHE-
palbHBIMHM KHUCJIOTaMHU; 2) PEaklMH C TaJOTeHAHTUJIPUIaMU KapOOHOBBIX KHCIOT,
azotuctoil kucioToil. Il. Peakunn no kapOOKCUIbHOM rpynmne: 1) KUCIOTHBIE CBOM-
cTBa — o0Opa3oBaHHe CoJiei; 2) MOTYyYEHUE CIOKHBIX d(PUPOB U JIPYTUX MPOU3BOJ-
Heix. |ll. Peakiun, oOycnoBneHHble HAIMYHUEM 00enX (QYHKIIMOHAIBHBIX TpymiL: 1)
o0pa3oBaHKe OMTIOJISIPHBIX HOHOB B pacTBOpe; 2) 00pa3oBaHKE MENTHIOB B OCIIKOB;
3) Ka4eCTBEHHBIC PEAKIINN — C HUHTUAPUHOM (CXEMaTUYHO) U TUIPOKCHUIOM MEIH
(1), — uayt ¢ u3menenuem 1Bera. 1V. Peakiuu mo paaukany (BXOISIIMM B €0 CO-
cTaB (PYHKITMOHAIBHBIM Tpymmam): 1) KCaHTOTPOTEWHOBAS JJIsi TUPO3UHA Win (e-
HUJajdaHuHa, 2) ¢ HuTpaTtoMm cBuHna (1) qis mucrenHa, - UIYT ¢ U3SMEHEHHUEM IIBE-
Ta; 3) peakuuu dTepuduranuu ajs cepuna. V. 'openue.

CrocoObl OJIy4eHHST U3 TaIOTCHIIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT, TIENTHU-
JI0B ¥ OEJIKOB.

Menuko-61o0ruuecKoe 3HaUeHNE BaKHEHIITMX aMUMHOKHUCIIOT.

IeTepouukjnyecKue coeTUHEHMSI.

Omnpenenenne. Knaccuduxanus: msitTi U meCTUUICHHBIC;, C OJHUM H JABYMS
reTepoaToMaMu; C OJIHUM IIMKJIOM B MOJIEKYJIE U KOHICHCUPOBAHHBIE HECKOJBKO
ITUKJIOB.

CrtpoeHune MOJIEKYJT BAXKHEUIIIUX FeTEPOLMKINYECKUX COCTMHEHUI: MUPPOoIIa,
NUpHUIMHA, MUPUMUANHA, MypuHa. Pa3zHas mpupoja aroma azoTa (CTpOCHHE JJIEK-
TPOHHBIX 000JI04YEK) B ATUX coeAuHeHusix. ComnpspkeHHe B MOJEKylaxX 3THX Be-
IIECTB ¥ X apOMATUIHOCTb.

Pu3nyecKrne CBOMCTBA MUPPOJIA U TUPUINHA.

XUMUYECKHE CBOMCTBA reTePOIMKIIOB (Ha MpUMEpPE MUPpoJia U mupuauHa). .
Peakiuu mo rerepoaroMy — MpOSBICHHE OCHOBHBIX CBOWCTB y MUPHUIAMHA U KHUC-
JIOTHBIX CBOWCTB y MHUPpOJA; MPUYUHBI dTOoro pasnuuus. |l. Peakmwm smexTpo-
¢uapHOTO 3amernieHus (Sg) MO apoOMaTUYECKOMY KOJbILYy: HUTPOBAaHHE, CYIb(UPO-
BaHue, rasioreHupoBanre. OCOOEHHOCTH MPOBEICHUS TAHHBIX PEAKIIUi, - BIUSIHUE
reTepoaToMa Ha MECTO 3aMEIIeHHs BOJOPOa B KOJbIaX muppoia u nupununa. 1.
Peakuuu ropenus. V. KauecTBeHHble peakiiuu nupposa u nupuauua. V. [upumu-
JTMHOBBIC U ITYPUHOBBIE OCHOBAHUSI.

[lonyueHnne nupposa ¥ NUPUINHA.

Menuko-01oIoTHuecKoe 3HaUYCHUE BAXKHEHIITUX TETEPOIMKIIOB M UX MPOU3-
BOJTHBIX.

Pa3znen 3. BaxkHeiinue npupoaHbie MpeICcTABUTEH.

Kupsbl.

Omnpenenenue. Kiaccudukamnus u ctpoeHue (YMCIO JBONWHBIX CBSI3EH B KHUC-
JIOTHBIX OCTATKaX BBICHIUX KUPHBIX KUCIIOT).

HoMenknaTypa u u3oMepus ) KHpPOB.

dusnyeckue CBONCTBA (3aBUCUMOCTh KOHCUCTEHIINH KUPOB OT UX COCTARBA).

Xumuueckue cBoictBa: |. 'uaponau3 KucioTHBIN, ea09Holi (oMblieHue). .



Peakuuu, uaymue no IBOMHBIM CBA35IM B OCTATKaxX BBICIIMX KapOOHOBBIX KHUCIOT -
rHpOreHu3anus, ¢ OpoMHon BoAoH, ¢ iogom. 1. Peakuuu ropenus.

[TosryueHue )kMpPOB MO peaKUU 3TEPUPUKALINH.

Mpsuia — onpenenenue, PU3n4ecKue 1 XUMHUYECKUE CBOMCTBA.

Mennko-61no0rnyecKkoe 3HaueHUEe pa3IMyHbIX KUPOB U MX MPEBPALLEHUS B
OpraHU3MeE YeJIOBEKA.

YriaeBoasl.

Onpenenenue, odmas Gopmyia.

Knaccudukanus yrieBogoB: MOHO-, AU- U mohucaxapuasl. Knaccudukamms
MOHOCAXapHUJO0B: IEHTO3bI U I'€KCO3BI, aJIbJO3bI U KETO3BI.

CrtpoeHre MOJEKyJl BaXXHEUITUX MOHOCAXapUIOB: TNIIOKO3bI, PPYKTO3bI, Ta-
JIAKTO3BI,

pu003sl, 1e30kcupuo03bl. Dopmynsl Ouiiepa nu Xeyopca; B3aUMOIIEPEXOIbI
OTKPBITON (POPMBI B IUKINYECKYIO; MOJIO)KEHHUE TITUKO3UTHOTO (II0JTyaleTaibHOro)
TUIPOKCHIIA; ABICHHE TAYyTOMEPHUH B pACTBOPAaX MOHOCAXapHUIOB.

M30oMepust MOHOCaXapHI0B.

HomeHnkiaTypa HIMKIMYECKUX U OTKPBITHIX (POPM MOHOCAXapHI0B.

dusnueckre CBOWCTBA INIIOKO3bI U (PPYKTO3BI.

XuMHUYEcKue CBOWCTBa (Ha mpumepe Tioko3bl): |. Peakium B OTKpBITOM
dopme: 1) oOpazoBaHMEe KOMIUIEKCHOTO coeluHeHus ¢ ruapokcunom meau (I1); 2)
OKHUCJIEHUE aJIbJIETUAHON TpyINIlbl OpOMHOW BOAOW, pEaKUUU «CEepeOpsSTHOTO» U
«MEJTHOT0» 3€epKaya, 0COOEHHOCTH OKHCIJIEHUS a30THOM KHUCIOTOM; 3) BOCCTaHOBIIE-
HUE MO albJeruaHon rpynne a0 copouta. |l.Peakuun B nmuknuueckoit popme no
CHOUPTOBBIM THApOKcuiaM: 1) oOpa3oBaHUE TJIMKO3UAOB, MPOCTBIX U CIOKHBIX
a¢upoB (B ToM uuciie u ¢ pocopuoit kucioroit). lll. Peakiiuu 6poxxenus: cnupro-
BOE, MOJIOYHOKHCTI0E, MacissHokucioe. |V. 'openune. V. Peaknuu TIFOKO3bI ¢ TH/I-
poxcugom meau (1) npu HarpeBanun U 6€3 — KaYECTBEHHBIE PEAKIIMM Ha TIIIOKO3Y.

[TosryueHne MOHOCaxapuaoOB T'MAPOJIM30M JAHU- U MOJIUCAXapUa0B, (POTOCUH-
TE3.

Crpoenue u kinaccuukanus IucaxapuoB: BOCCTaHABIMBAIOIIKE (MaIbTO3a,
JIaKTO3a, 11eJU100103a) U HEBOCCTaHABIUBAIOIIKE (Caxapo3a).

dusnyeckrue ¥ XUMUUYECKUE CBOMCTBA: FMAPOJIN3 10 MOHOCAaXapH10B, oOpa-
30BaHHME KOMIUIEKCHBIX COEMHEHUN ¢ TuapokcuaoM meau (11).

CrpoeHue 1 cocTaB MOJUCaXapyI0B: KpaxMall, LEJUTI0J103a, KJIeTYaTKa.

du3nyecKue U XMMHYECKUE CBOMCTBA: MO3TAMHBIN TUIPOJN3, 00pa3oBaHUE
CIIOKHBIX 3(QHUPOB (AlleTaTOB W HUTPATOB), KAUECTBEHHAs PEaKIHMs Ha Kpaxmali
(cxemMaTHyHoO).

Mennko-6uonornyeckoe 3Ha4eHHE YIJIEBOJOB M UX IMPEBpAllCHUs B Opra-
HU3ME YeJIOBEKa.

beakmu.

Crpoenue mnentugHOW (aMuaHOM) cBsizu. CTpykTypa OENKOBBIX MOJEKYII:
nepBUYHAs, BTOPUYHAS, TPETUUHAS; XUMUYECKUE CBS3H, 00ECIEYMBAIOIINE YCTOM-
YUBOCTb 3TUX CTPYKTYP.

Pu3nyecKre CBOMCTBA.

Xumuueckue cBorcTtBa: [.HacTWUHBIM M TONHBIA THAPOJIU3 B Pa3IUUYHBIX
cpenax; obparumoe (BbicanuBaHue) W HeoOpatumoe (neHatypauus). |l.IlBeTHbie



peakiun OelIKOB: OMypeToBasi, KCAaHTOIIPOTEHHOBAs, ¢ HUTpaToMm cBuHIa (11).
Menuko-6nonorndeckoe 3HaUeHUE OCIIKOB M WX MPEBPAICHUS B OPTaHU3ME
gyenoBeka. MIcKycCTBeHHBIN CHHTE3 OETTKOB U TIETITH/IOB.

HyxkJ/ienHOBBbI€ KHCJIOTHI.

Omnpenenenre, COCTaB U CTPOCHUE HYKJICO3UI0B U HYKJIEOTHAOB KaK KOMIIO-
HEHTOB HYKJICUHOBBIX KHUCIIOT.
Omnpenenenne HyKICUMHOBBIX KHUCIOT, KJIACCU(PUKALNA: €30KCUPUOOHYKIICH-
HoBas kuciota (JIHK) u pubonyknennonas kucinora (PHK).

Pasznuuue B cocraBe u crpoennn JIHK W PHK. Xumnueckass ocHoBa npus-
1114 KOMILIEMEHTAPHOCTH.
buonoruueckas pons HykienHoBbIX kucnot: Gpynkuuu JJHK u PHK.

4.2 Conepxxkanue TeMbl npakTudeckoro 3ausarus (I, I1 cemectp)

CTpyKTypa NpaKTHYeCKUX 3aHATHHA M0 XUMHHU BKJIIOYAET:
1. Onpoc u pazdop yaeOHOro Matepuasa 1o TeMe 3aHITHS

2. Pemenne 3a71a4 ¥ BBIIOJIHEHUE YIIPAKHEHHAM

3. [lucbMeHHBI KOHTPOJIb 110 TEME 3aHITHUS

NoNe
/1

Tembl NpakTUUECKUX 3a-
HATUU

ConeprxaHue 3aHATHUS

OCHOBBI TEOpPUH OpraHU-
yecko xumuu. CTpoeHue
aToma yriepoJa.

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

OCHOBHBIE 3TaIbl PaA3BUTHS OPraHUYECKON XUMUHU.
KayecTBEeHHBIN COCTaB OpPraHUYECKHWX BEIIECTB.
Oco0OEeHHOCTU CTpOEHHUS aToma yriepoja. JeK-
TPOHHOE 00J1aKko U opOuTanb, ux QOpMuI: S,p.
DNEKTPOHHOE U JJIEKTPOHHO-Tpaduueckue Gopmy-
JBI aTOMa YIJIepoaa B HOPMAaJIbHOM W BO30YKIICH-
HOM cocTosiHUAX. [loHsTHE O THOpUIU3AIMU ATOM-
HBIX OpOWTaseil, BaJCHTHBIC COCTOSHHUS aToMa yT-
nepona (sp, sp? u sp3). TloHATHE MEPBUYHOTO, BTO-
PUYHOTO, TPETUYHOTO W YETBEPTHYHOTO aTOMa yT-
Jepoja.

THunbl XUMAYECKUX CBA3CH
B MOJIEKYyJIaX OpraHuye-
ckux BemecTB. CIocoObI
pa3pbiBa KOBAJICHTHBIX
CBS3CH B COCIMHCHUM, TH-
bl PEAKIIMOHHBIX YaCTHII.

KoBanieHTHas (moasipHas ¥ HEMOJspHAs, OAMHApHAs
W KpaTHasl, G- U T-CBsA3U, 00pa3oBaHHbIE MO0 OOMEH-
HOMY U JOHOPHO-aKLENTOPHOMY MEXaHU3MY), HOH-
Hasg, BOJOpOAHAasA. TWMbl paspbiBa KOBAJICHTHBIX
CBA3EH B MOJIEKYJaX OPraHMYECKHUX COCIWHECHUM:
TOMOJIMTUYECKUN U TrereponuTnueckuil. Ilonsatue
00 aKTHUBHBIX YAaCTUIAX: CBOOOJHBIX paJuKajax,
anekTpoduinax u Hykineodpunax. [Ipumepsl opranu-
YECKHUX PaJUKAIOB (B TOM YHUCJE W3O0MPONMUI, U30-
OyTui, BTOp-OyTHII, TpET-OyTUJI, BUHWII, aJlIuI, Qe-
HUI

TecToBBIN KOHTPOJIb O TeEME: «XUMUUYECKUE CBSI3U
B MOJIEKYJIaX OPTaHUYECKUX BEIIECTBY.

Knaccudpukanus, Ha3Ba-

Tunel XUMUYECKUX PEAKLUN B OPraHUYECKOM XU-




HUE€ XUMHYECKUX pPEak-
mui. Ilouwsitme o Mexa-
HU3MaX XHMHYECKUX pe-
aAKIINH.

MUM: KiIaccU(UKalKs, Ha3BaHWE BUJIOB XHMHUYE-
CKMX pEaKIMi KaK OTPaKCHUE CYLUIHOCTH MPOUCXO-
JIAIIUX H3MEHEHUM B MOJIEKYJaX OpPraHu4eCKuX
BellecTB. OCHOBHBIE THUIIBI PEAKIUN C TPUMEPAMU:
3aMeIleHUs, MPUCOCANHCHUS, OTIICIJICHUS, Iepe-
IPYNIUPOBKUA  (M30MEpU3ALNK, TOJUMEPU3ALINH,
MOJIMKOHJICHCAIIMN), OKHUCJICHUS-BOCCTAHOBJICHUSI.
OCO0OEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii B OPraHUYECKOW XHUMHUHU: ONPEICICHUE
CTEIIEHEW OKHWCIICHUS aTOMOB YIJIEPOAA B MOJIEKY-
JaxX OpPraHUYECKHX BEIECTB; BAKHEUIINE OKHUCIIH-
TEJIM U BOCCTAHOBHUTEIIN; MATKOE — HEIIOJIHOE OKHC-
JIEHUE W KecTKoe (mosiHoe) — ropenue; [lonsTue o
MEXAHU3ME XUMUYECKOW PEAKIINU.

TecToBBIM KOHTPOJIb IO TeME: « THUIbI XUMUYECKUX
PEAKLINID.

B3auMHoe BnusiHUE aTo-
MOB B MOJIEKYJIaX OpraHu-
YECKUX BEIIECTB.
NHAyKTUBHBIE W ME30-
MepHbii  3ddextor.  Co-
NpSDKEHHE.  DJEKTPOJO-
HOPHBIE M DJIEKTPOAKIIEI-
TOPHBIE 3aMECTUTEH.

B3aumocBs3p cocraBa, CTpOEHHsSI U CBOMCTB opra-
HUYECKUX BeEIIeCTB. B3anmMmHOE BIMSHHE aTOMOB B
MOJIEKYJIaX OPraHMYEeCKUX BEUIECTB KaK CJIEICTBUE
NPOSIBICHUS 3JEKTPOHHBIX 3(dekToB. MHAYKTUB-
HBIN 3P ekt (YcroBUs ero mposiBICHUS, IIOHATHE O
YaCTUYHOM 3apsijie), €r0 BIUSHUE Ha XUMHUYECKYIO
aKTUBHOCTH BelecTB. CompsikeHue, BUIbl COIpS-
KEHUI B MOJIEKYyJaX OpPraHMYECKHUX BeEIIecTB. Me-
30MepHBIN 3(dekT (ycloBUS €ro MpOsBICHUSA),
BIIMSTHUE Ha XUMHUYECKYI0 aKTHBHOCTH BEIIECTB U
o0pa3oBaHME HW30MEPHBIX MPOIYKTOB pEaKIui.
[Ipumepsl TPOSIBAEHUS JIEKTPOHHBIX 3(P(EKTOB B
MOJIEKYJIaxX TOJIyoja, (peHOJa, XJIOPYKCYCHOM KHC-
JIOTBI, aKPUJIOBOTO AJIbJIETUAA.

TecToBbIM KOHTPOJIb 1O TeMme: «B3anmMHOe BIUSHUE
aTOMOB B MOJIEKYJaX OPraHUYECKUX BEIIECTB.
OnexTpoHHBIE YDPEKTH.

Knaccudukauuss u  Ho-
MEHKJIaTypa  OpraHuye-
CKUX COCJIMHCHUM.

OcHoBHbIC NTPUHIUTIBI KJaccudukanuu. [lousTus:
polloHayanbHas ~ CTPYKTypa,  (PYHKIMOHAIbHAsS
rpyIina, 3aMecTUTeNu, obiasi hopmyia Kjaacca, re-
TepOPYHKIIMOHATBHBIE cOoeAuHeHus. [ omooruye-
CKHE PSIbl KJIACCOB OPTraHMYECKUX COCIMHEHU,
TrOMOJIOTHYECKAs! Pa3HOCTb.

Homenknatypa opraHuuecKux BEIIECTB: CUCTEMa-
TUYECKas (3aMeCTUTEIbHAs), pallMOHAIbHASA U TPU-
BUabHasl. (OCHOBHBIC TMPUHIMIBLI  MTOCTPOCHUS
Ha3BaHUW B CUCTEMATHYECKOM HOMEHKarype. [Ipa-
Buia UIOITAK.

TectoBbIll KOHTPOJB 1O Teme: «HomeHnknarypa op-




FaHUYECKUX COCAMHECHUIN.

Tumnel u30MepuHu: CTPYK-
TypHasi U MPOCTPAHCTBEH-
Has. Teopus XUMUYECKOTO
ctpoenusi A.M. bytaepo-
BA.

Tunel M30MepuUH: CTPYKTYpHas U MPOCTPAHCTBEH-
Hasi. Pa3HOBHJIHOCTH CTPYKTYpHOH (YTIJIEpOJHOIO
CKeJeTa, TOJIOKEHUS KpPaTHOW CBsI3M, (PYHKIIHO-
HaJIbHOU I'PYNIIBI WIM 3aMECTUTEIS, MEXKKIIAaCCOBas,
TayTOMEpHUs) M NPOCTPAHCTBEHHOW (reomMeTpHye-
cKasg M onTuyeckas) mzomepuu. OCHOBHBIE IOJIO-
)keHus u ciencteus reopun A.M. bytieposa ¢ pac-
CMOTPEHHMEM Ha NPUMEPAX.

TecToBblld KOHTPOJIb MO Teme: «M3omepus opranu-
YECKHUX COCITUHECHUIN.

Pemenue 3amay Ha BEIBOJT
XUMHUYECKUX (HOPMYII.

Haxosxnenne MoiekysipHON (hOpMyJTbI BEIIECTRA!
1) Mo OTHOCUTENHHOM MIOTHOCTH BEIIECTBA U Mac-
COBBIM JIOJISIM XUMUYECKUX DJIEMEHTOB;

2) 10 OTHOCHUTENBHOM IUIOTHOCTUA NApOB BELIECTBA
1 Macce (00beMy WM KOJUYECTBY BEIIECTBA) MPO-
JYKTOB CropaHus (3TOT CIOCOO0 MPUMEHUM JIJISl TO-
pIOUHX BEIECTB);

3) Ha ocHOBaHMH OOmIEH (HOPMYIIBI TOMOJIOTHYE-
CKOT'O PsA/Ia OPTaHUYECKUX COCTUHEHUM.

TectoBbIl KOHTPOJb MO TeMe: Pemenue 3amad Ha
BBIBOJI OPTaHUYECKUX (PopmMyI.

AJKaHBI.

Oobwas popmyna anKkaHOB, TOMOJOTHYECKUH psI.
N3omepuss 1 HOMEHKIIATYpa AJIKaHOB. PU3NYECKHE
M XAMHUYECKHE CBOKCTBA. Peakuumu paaukanbHOrO
3aMmeleHus (Sg): raJloreHUpOBaHUE, HUTPOBAHUE U
cynbpupoBanne. Mexanusm peakuuu (Sg). Omnuca-
HUE MOCTaJANITHOrO TaJIOTeHUPOBAHUS METaHAa.
[IpaBuiia 3aMellIeHHs] Y EPBUYHBIX, BTOPUYHBIX H
TPETUYHBIX aTOMOB YIJIEPO/Ia.

Peaknuu oTIICTUIEHHS: NETMAPUPOBAHUSA U JIETU[-
POLIMKIIU3ALMH, pUDOPMUHT.

Peaknuu neperpynnupoBKU: H30MepM3ausl.
Peakunu TepMUYECKOTO pa3I0KEHUA.
JlaGopaTopHble CIOCOOBI MOTYYEHUSI aJKaHOB: pe-
akuusi Bropia, pexapOOKCUIMpOBaHHME COJIeH Kap-
OOHOBBIX KHCIIOT, BOCCTAHOBJICHHUE HEIpPeneIbHbIX
YTJIEBOJIOPOAOB. DJIEKTPOJIM3 COJied KapOOHOBBIX
KHCJIOT.

CrocoObl moTy4eHus: MeTaHa.

TecToBbI KOHTPOJIb 110 TEME: «AJIKAHBD.

[lukmoankaHbl.

Oo6mas dhopmyna, romosiornueckuit psg. OcobOeH-
HOCTH cTpoeHust Mabix (Cs — Ca) IIUKIIOB — «OaHa-
HOBBIC» CBSI3U M UX BJIIMSIHUE Ha XMMUYCCKHUE CBOK-
CTBA.




N3omepust u cucremaTuyeckass HOMEHKIATypa LUK-
noankaHoB. Du3nyeckue CBOKWCTBA. XUMHUYECKHUE
cBoiicTBa: Peakuuu npucoeauHeHus: (A) y maibix
(C3 u C4) IUKIIOB U peaKUMH PaIUKaIBLHOTO 3aMe-
nieHust (Sgr) y HopmaibHbiX (Cs u Cg) 1ukioB. Pe-
akuuu otuerienus (E) — nerunpupoBanue. Peak-
U1 TOPEHUS.

CrocoObI momy4yeHus 1mo peaknuu Bropma, u3 1uk-
JIOQJIKEHOB, ApOMATHUYECKHUX YTIIEBOIOPOIOB.
TecTtoBbIN KOHTPOJIB 1O TeMe: «L{nKItoankaHb.

10.

AJKEHBI.

O6mmast popmMyia, roMosioTuuecKas psij.

Crtpoenune Moliekylibl 3TuieHa. OCOOEHHOCTH CTPO-
€HUS JIBOMHOU CBS3U (G- U TT-CBSI3NU).

Buasl uzomepuun: cTpykrypHas (yriiepogHOIO CKe-
JeTa, TMOJ0KEHUS JIBOMHOM CBS3HM, MEXKIIACCOBas);
pocTpaHcTBeHHas (1uc- U TpaHc-). Cucremaruye-
CKasi HOMEHKJIaTypa aJIKeHOB.

Pusnyeckrne CBOMCTBA. XUMUUYECKUE cBOMCTBA: Pe-
aKIUU  AJICKTPOQUILHOTO TpHcoeAuHeHHUS (Ag):
TUAPUPOBAHUE, TaJOT€HUPOBAHUE, THUIpaTalus,
ruaporanorenuposanue. Ilpasmio B.B. Mapkos-
HUKOBA, YCIIOBUSI HApyUIEHUs 3TOTO mpaBuia. Pe-
akiuu otuerienus (E) — nerunpupoBanue. Peak-
MU KECTKOTO U MSTKOTro OKHUcieHus (peauust Bar-
Hepa) ¢ 00pa30BaHHMEM PA3MYHBIX MNPOIYKTOB. Pe-
aKIUs MOJIUMEpHU3alnH.

CnocoObl TTOTyYeHHs aTKEHOB U3 MOHO- M JIUTaJIo-
reHaJIKaHOB, CIUPTOB (mpaBuiio A.M. 3aiiniesa), ai-
KaHOB, aJIKEHOB, AJIKQJMCHOB.

TecToBbIN KOHTPOJIb MO TEME: «AJIKEHBD).

11.

ANKaJIVEHBI.

O6mas ¢dopmyna, romojoruueckuid psia. PasHo-
BUJTHOCTHU JIMCHOBBIX YIJIEBOJIOPOJIOB (C COMPSIKEH-
HBIMHM, KyMYJHUPOBAaHHBIMM W H30JMPOBAHHBIMHU
JIBOMHBIMH CBSI3SIMH ).

CrtpoeHnue Mosekybl OyTaaruena, Bausaue rpdexra
COTMPSDKCHHWs] HAa  OCOOGHHOCTH  XHMHUYECKHUX
CBOMCTB. H3oMmepuss m cucTemMaruyeckass HOMEH-
KJIaTypa alnkaaueHoB. Pusmyeckue cBoucTBa. Xu-
MHYECKHE CBOMCTBA: OCHOBHOM THUIT peaKIUil anKa-
JTUEHOB — 3JIeKTpouIbHOEe npucoeanHeHue (Ag):
1-2 u 1-4 npucoeauHEeHUE B 3aBUCUMOCTH OT YyCIIO-
BUM NpOBeIeHUs peakuuu. Peakuuu nonmmepusa-
UM JUEHOBBIX YTJIEBOJAOPOJIOB — MOJIYyUYEHUE Kay-
yykoB. Peaknmu ropenus. CiocoObl OTydeHHS U3
aJIKaHoOB M ajkeHoB. Crnenuduueckoe nojaydyeHue us3




sTuioBOTO criupta — peakiusa C.B. JleGenena.
TecToBbIN KOHTPOJIb 10 TEME: «AJIKAJUEHbBDY.

12,

AJNKUHBIL.

O6mas popmyna, romonorudeckuii psga. CtpoeHue
MOJIEKYJIBI aneTuieHa (rpaduueckoe, JIEKTPOHHOE,
npocTpaHcTBeHHOE).  OCOOEHHOCTH  CTPOCHUS
TPOIHOM CBsI3U (O7JHA G- CBSI3b U JIBE T-CBS3H).
N3omepust yriepomgHOro CKeleTa, IOJOXKEHHUS
TPOMHOM CBSI3M, MEXKJIaccoBas. CucremaTuueckas
HOMEHKJIaTypa aANKUHOB. PU3NUECKHE CBOWCTBA.
Xumuueckue cBorcTBa: OCHOBHOM THUN PEaAKLMI
AJIKKHOB — JJIEKTpOQMIbHOE NpucoeauHenue (Ag).
Oco0eHHOCTH peaKIMu TUpaTaliy ajJKUHOB - pe-
akusa KyuepoBa — moyiydeHHeE anbJeTU/IOB U KETO-
HOB.

Peakiuu 3amenienus atomMma BOAOPOAa y yriiepoa C
TPOMHOM CBSI3bI0O — MPOSIBICHUE KHUCIOTHBIX
CBOIWCTB AJIKNHOB. Peakunu nonuMmepusanuu: Iu- U
TpUMEpHU3alUU. Peakium >KECTKOTO U MSTKOIO
OKHCJICHHSI C O0Opa30BaHUEM PA3IUYHBIX TPOIYK-
TOB.

CnocoObl MoJay4YeHusl U3 ajJKaHOB, aJKEHOB, JTUTa-
JOTeHIPon3BOIHBIX. Crienrdruyeckue crocoonl mo-
Jy4eHHs alleTuieHa (M3 MeTaHa U KapOuja Kajb-
11s).

TecToBBIN KOHTPOJIb 1O TEME: «AJIKUHBIY.

13.

ApEHBL.

O6mast opmyna, roMonorudeckuii psg (B TOM
YHCIIE TOJYOJ, ITUIOEH30J, KyMOJ, KCUJIOJbI, CTH-
pour).

DNEeKTPOHHOE CTPOEHUE MOJIEKYJIbI O€H3011a.
N3omepuss romosnoroB Oensona. IIpousBonHbie
OEH30J1a - IPEACTABUTENH PA3IUYHBIX KJIACCOB Op-
TaHUYECKUX BEMIECTB (CTHPOJI, TaJOreHapeHsl, ¢e-
HOJI, O€H3aberul, OCH30MHAs KUCJIOTa, AaHUJIUH).
@dusnyueckue CBOWCTBA. XHWMHUYECKHE CBOWCTBA:
Peakuuu mo O€H30JbHOMY KOJIBIYY: 1) OCHOBHOM
TUN PEAKIUd apoOMaTUYECKUX YTIEBOJIOPOJOB -
ANeKTpoPuiIbHOE 3amelieHne (Sg): TaloreHHpoBa-
HUE, HUTPOBAaHHE, ATKWIMPOBAHUE, CYIb(UPOBa-
HUe, anwinpoBaHue. [IpaBuna opueHTanuu B OCH-
30JbHOM Kouiblle. Bnusgnue saextpogoHopHbix (|
poaa) u anekrpoakuentopubix (Il pona) 3amecture-
Jiel Ha peakIuu Sgy MPOU3BOIHBIX OeH30:1a; 2) pe-
aKIMU C HApYHIEHUEM apOMATHYHOCTH - XJOPUPO-
BaHME, THUAPHUPOBAHUE, 3) OKHUCJIEHUE OCEH30/1a B
KECTKUX YCIOBUSIX JI0 MAJEHHOBOTO aHTHApPHJA.




Peakuuu romosioroB 0eH3ona mo 60KoBoi menu: 1)
raJIOTCHUPOBAaHNE (CPAaBHCHHE PEAKIMI TaJlOreHU-
pOBaHUS TPHU PaA3JIUYHBIX YCIOBUAX Ha MpUMEpe
TOJyO0Ja); 2) OKHUCIEHHE TOMOJIOTOB O€H30J1a B pas-
JUYHBIX cpenax. ['opeHue OeH30Jla U €ro TOMOJIO-
roB. CrocoObl TIOJIy4CHHUSI apEHOB W3 ITUKIIOAJIKA-
HOB, QJIKAHOB, AIlETHJICHA U MTPOTHHA.

TecToBBIM KOHTPOJIb MO TEME: K APEHBI.

14, 1.I'amorenonpousBogusie | 1.Knaccudukaiys u CTpoeHHE TaJoreHOMPONU3BO/I-
YTJIEBOJIOPOIOB. HbIX. 3omepust 1 HoMeHKIaTypa. Oomue usnye-
2.KoHTpomnpHas paboTa 1Mo | CKUe CBOMCTBA. XMMHUYECKUE CBOMCTBa: Peakium -
YTIEBOJ0OPOAaM. HYKJICOPMIBHOTO 3aMmernieHus (Sy): co ImenodaMu,

CIUpPTaMH, ITUAHUJIAMH aKTHBHBIX METAJIOB, aMU-
Hamu. Peakiuu otmernnenus (E): neramorenupona-
HUe, JeruaporaioreHupoBanue. CrnocoObl moiyye-
HUS U3 QJIKaHOB, AJIKCHOB, aJKaJWCHOB, AJIKWHOB,
apoMaTH- YECKUX YTIEBOJAOPOJIOB, CIIUPTOB.
2. KonTponbHast paboTa 1o yriaeBo10pojam.

15. | OgHOATOMHBIE CITUPTHI. O6mast GopMyiia, TOMOJTOTHYECKUN DSl TPEEb-

HBIX OJIHOATOMHBIX CIIUPTOB. Pacnpenenenue sniek-
TPOHHOM IIJIOTHOCTH B MOJIEKYJIE 3TAHOJA.
Knaccudukanuus: nepBUYHbIE, BTOPUYHBIE U Tpe-
TUYHBIE CIIUPTHL. M30Mepust yriiepogHOro ckKelyera,
MOJIOKEHUS THUAPOKCHIBHOM TPYMIBI, MEXKKIACCO-
Basg. HomeHkiatypa cniuproB (cucremaruyecas, pa-
MOHANbHAs, TpUBUAIbHAS). BEH3WIOBBIN CUPT —
IPEACTABUTENDL APOMATUYECKUX CHUPTOB. Puznye-
ckue cBoiicTBa. CpaBHEHHE TEMIEpPATYyp KHUIICHHUS
COMPTOB C MPOCTBIMH 3pupamMu. XuUMUYECKHE
cBoiicTBa: Ciiabble KUCJIOTHBIE CBOMCTBAa CHUPTOB
(B3auMoI€HiCTBHE C HICTIOYHBIMU METAJUIAMM, TH]I-
pOJIM3  aJKOroJjsTOB). Peaknuum HykiI€o(pUILHOTO
3amenienus (Sy): ¢ TaJIOreHBOIOPOIaMH, KapOOHO-
BBIMH KHCIIOTAaMHU, a30THOW M CEPHOI pa3z0aBIeHHOM
kucinotamu. Peakumu otmeruienus (E): BHyTpu mu
MEXMOJIEKYJIApHas jaeruapatanus. Peakuun oxuc-
JIeHUs] IEPBUYHBIX (IO albJETHJIOB U KapOOHOBBIX
KHCJIOT) U BTOPUYHBIX (O KETOHOB) CIHUPTOB pa3-
JUYHBIMHA OKUCIUTEISIMU U peakuuu ropenus. Cro-
cOOBI MOJyYEHHUsI CIIUPTOB U3 AIKEHOB, aJIbJETHIOB
U KETOHOB (BOCCTAaHOBJICHHEM), TaJOT€HONPOU3-
BOJIHBIX YTJIEBOJIOPOIOB, U3 CIOXKHBIX d(pupoB (11e-
JOYHBIM TUApoau3oM). Crernuduyueckue crnocoObl
MOJIyYEeHHUs] METaHOJIa M dTaHoja (OpOoKEeHHUE TIIIo-
KO3bl).




TecToBblil KOHTPOJIb 10 TeMe: «CIUPTHIY.

16.

CnupTel MHOTOATOMHBIE.
[IpocTeie 2¢upHI.

CrpoeHne MOJIEKYJ] MHOTOATOMHBIX CHUPTOB: 3TH-
JICHTJIMKOJIS, TIMIEpUHA M copOuTa. dusznueckue
CBOMCTBa. XUMHUECKUE cBOMcTBa. OOI1IMe CBOMCTBA
C OJHOATOMHBIMU criupTaMu. OCOOEHHOCTH XUMH-
YECKUX CBOMCTB MHOT'OATOMHBIX CIHUPTOB: 1) KOM-
mekcooOpaszoBanue ¢ ruapokcuaom menu (II); 2)
B3aUMOJICHCTBUE TIUIEPUHA C HU3IIUMU KapOOHO-
BBIMU U BBICHIMMH KUPHBIMH KHUCIOTaMH, a30THOMN
KucioTou; 3) peakuuu otmervieHus (E) — neruapa-
Talus STWICHIJIMKOJS 10 aleTanbiaeruaa; 4) okuc-
JICHUE STUWJICHTJIUKOJIA J10 aBEJIEBOU KHUCIOTHI.
[Tony4yeHue STUIIECHTIIUKOIA (M3 dTUJICHA peaKIuei
Barnepa), raunepuHa (M3 TaJOTr€HIPOU3BOIHBIX
YTIEBOJOPOAOB), COpOUTA (BOCCTAHOBIICHUEM TJIIO-
KO3BbI).

[Ipocteie adupsl. Obmas Gopmyna. Gusznueckue u
XUMHUYECKUE cBOMcTBa. CrIOCOOBI MOTyUYCHUSI.
TecTtoBbII KOHTpOJNIL TIO TeME: «MHOroaroMHbIE
CIIUPTHI».

17.

denonl.

Knaccudukanus, CtpoeHue ogHoaTOMHBIX (peHo,
Kpe30JI) U MHOTOATOMHBIX (MTUPOKATEXUH, PE30OP-
IIMH, THAPOXUHOH) (heHosoB. Pacnpenenenue iek-
TPOHHOW IUIOTHOCTH B MoJieKyJsie (eHona. M3ome-
pUs B3aMMHOIO pPACIOJIOKEHUS 3aMECTUTENEN U
HOMEHKJIaTypa (eHonoB. du3znyeckue CBOWCTBA.
Xumuueckue cBoicTBa (enosoB: Peaknum 1o
(GyHKUMOHAIBHOM rpynme: 1) KUCIOTHbIE CBOMCTBA:
B3aMMO/ICCTBUE CO IIEJIOYHBIMU METaNIaMH, IIe-
Jo4aMu, TUAPOIN3 (PEHOJISITOB; 2) peakius dTEpu-
¢dukaruu. Peakniuu mo OeH30JIbHOMY KOJBILY: 1)
peaknuu IEeKTPOGUILHOTO 3aMerieHus (Sg): rajgo-
F€HUPOBAHHE HUTPOBAHHE, AIKUIUPOBAHUE, CYIIb-
¢upoBaHue, aUUIMPOBAHUE. 2)BOCCTAHOBIICHHE
(rumpupoBanue) ¢eHonma A0 I[HMKIOTEKCOHOJA.
OkucneHnue TuIpoXMHOHA 10 XWHOHA. KauecTBeH-
Hble peakuuu QeHona: ¢ xmopuaom sxenesa (I1),
OpoMHO# BoJ0#l. CriocoObl mosyueHus ¢eHona: u3
KyMoOJia, XJIOpOeH30/1a, TUIPOIU3OM COOTBETCTBY-
IOLLUX CJIOXHBIX 3(PUPOB.

TecToBbIN KOHTPOJIB IO TeME: «DEHOIIBDY.

18.

Anpaeruapl 1 KETOHEL.

O6mas ¢popmyna anbAETHAOB U KETOHOB. ['oMoJI0-
TMYECKHE PSlbl. DJEKTPOHHOE CTPOEHUE KapOo-
HWIBHOM Trpynmbl. M30Mepust cTpoeHust yriieBono-
POJHBIX PaJMKaIOB, MOJIOXKEHUS (PYHKIIMOHAIHHON




IPYIIbI Y KETOHOB, albACTUAOB U KETOHOB MEXKIY
coboii. Homenknatypa (cuctemaTudeckas, paiuo-
HaJbHasl, TpUBUANbHAsA). XHMMHYECKHE CBOWCTBA:
Peaknuu no QyHKumoHanbHOW rpynmne: 1) ocHOB-
HOM THUN peakiui anbJeTUI0B — HYKIEO(UIbHOE
npucoeauHeHne (Ay) BOIOpOAa, CIUPTOB, BOJIBI,
CUHWJIBHOM KHUCJIOTHI, TUIAPOCYIb(UTA HATPUS, pe-
aKIusl aJbJ0JbHOM KOHJICHCAIlMU. 2) peaKkluu 3a-
MEILIEHHUS aTOMa KUCJIOpOJia C aMMUAKOM, aMUHAMH,
rUApa3uHoOM; 3) KaueCTBEHHAas PEaKIUsl Ha ajbie-
TUAHYIO TPYIIY — «CEpPeOpPSHOro» U «MEIHOTO0»
3epKaja Kak pPeaKIHUH OKHUCICHHS aJbJETHO0B 0
KapOOHOBBIX KHUCIJIOT; 4) peakiuu MOIUMEPU3ALIUN:
MeTaHais 10 napadopma, cononumepusanuu hop-
Maipaeruaa ¢ penonom. Peaxiusa ropenus. [Ipen-
CTAaBUTEJIb HEMPENENbHBIX alIbJIETU/IOB — aKpPUIIO-
BbIM anpaerui. Pacrpenenenue 3eKTPOHHOU IIJIOT-
HOCTHU B €ro moJiekysie. OCOOCHHOCTH XUMUYECKUX
CBOMCTB (HapymieHue npaswia B.B. MapkoBHukoBa
B PEAKIUAX NPUCOCIUHEHUS A MO JBOMHOU CBSI3U
B YIVIEBOJOPOJHOM panukaine). CrnocoObl moiyye-
HUS QJIBJIETUJIOB U KETOHOB U3 AJIKEHOB, AJKUHOB,
cnuptoB. Crnenuduyeckue crnocoObl MOTyYEHUS
MeTaHaJIsl ¥ IPOTaHoHa.

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

19.

KapGoHOBBIE KHCIOTHI |
WX MPOU3BOIHEIE.

O6mast popmyna. CTpoeHrue KapOOKCUIILHOMN TpyT-
nbl. Knaccudukaius: 0OJHOOCHOBHbIE U MHOTOOC-
HOBHbIE; IIpPEJEIIbHBIE, HENMPEACIbHbBIE U apOMaTH-
YyecKue; HU3IIMEe W BhIcIIMEe (kupHbie). KapOoHo-
BBIE€ KHUCJIOTHI C JOMOJTHUTEIbHBIMUA (DYHKIIMOHAIb-
HBIMU TpynnaMu (TUIPOKCH-, aMUHO-, KETOHO-, Ta-
joreHo-). ['omonmoruueckuii psaym mpeaenbHBIX MO-
HOKapOOHOBBIX KHUCJIOT. W30Mepus yriepogHoro
CKeJleTa, MEXKKJIaccoBas (CO CIOXHBIMH dpUpamu),
ontuueckas (mousitue o L u D crepeoxumudeckux
psAlax Ha mpuMepe MoJIOYHOW Kuciotel). Homen-
KJIarypa (CHUCTeMaThyecKkas W TpUBUAJIbHAS) KHC-
JIOT: MYPaBbUHOHW, YKCYCHOM, IPOIIMOHOBOM, Mac-
JIAHOM, aKPUJIOBOM, IIABEJIIEBOW, MAaJOHOBOM, SH-
TapHOM, MOJIOYHON, TUPOBUHOTPATHOM, SOIOYHOM,
OCH30MHOM, MaJbMUTUHOBOM, CTEAPUHOBOM, OJICH-
HOBOM, JIMHOJIEBOM, JHUHOJICHOBON. {MOU3HUUECKUE
CBOMCTBa BaXKHEHIIMX KUCIOT (0Opa3oBaHHMME OU-
MEPOB U MOBBIIIEHUE TEMIIEPATYP KUIECHUS W ILJIaB-




JIEHUs1 B CPaBHEHHMHM CO CHUpTamu, 3Qupamu, BO-
JIOH).

Xumudeckue cpoicTBa: Peakiuu mo kapOOKCHIIb-
HOH rpymnmne: 1) KHCIIOTHBIE CBOMCTBA: ACHCTBUE HA
WHJUKATOPBI, 00pa3oBaHKUE COJIeH MPU B3aUMOJIECH-
CTBUM C AaKTUBHBIMU METajulaMH, HUX OKCHJAMH,
TUAPOKCUJIAMH, COJIIMH  CIA0BIX MHUHEPaIbHBIX
KHCIIOT; 2) peakiuu Sy C 00pa3oBaHUEM MPOU3BO/I-
HBIX: AaHTUJPHUJIOB, AaMHUJOB, XJOPAHTUAPHUJIOB,
CJIOKHBIX 2(UPOB U MX TUIAPOIW3; 3) peakiuu Je-
KapOOKCUITUPOBaHUsL COJIeil KapOOHOBBIX KHCIOT.
Peakuuu no yriaeBoJopoHOMY paaukany: 1) moiy-
YEHUE XJIOPYKCYCHOM KUCIOTHI (Sr); 2) 0COOCHHO-
CTH XUMHUYECKUX CBOMCTB (HapylleHUE IpaBuiIa
B.B.MapkoBHHUKOBa B peakUUsAX MNPUCOECIUHECHUS
(Ag) O TBOWHOWM CBSI3M y aKpHUJIOBON KHUCJIOTHI. 3)
peakuuu Sg y OeH30MHOM KUCIOTHI. Peakuuu rope-
HUs. OCOOCHHOCTH OKHUCJIEHUSI MyPaBbUHOMN KHCIIO-
Tbl. CrioCOOBI TIOJIYYEHHS: OKUCIICHUE AJIKAHOB, aJl-
KCHOB, aJIKNHOB, TOMOJIOTOB OCH30J1a.

TecToBBIM KOHTPOJH MO TeMe: « KapOoHOBBIE KuC-
JIOTBDY.

20. | KontponbHas pabota 10
KHUCTIOPOJICOACPKAIIUM
COCJIMHECHHUSIM.
21. | AMuHBL O6mas popmyna. OnpeneneHre aMUHOB (Kak Mpo-

M3BOAHBIX YIJIEBOAOPOJAOB U ammuaka). CtpoeHue
aToMa a30Ta U MOJIEKYJ METWJIaMWHA U aHWIHMHA,
pacrpeeieHUe JJIEKTPOHHOM IUIOTHOCTU B 3THUX
Mousiekynax. Knaccudukanus: nepBuyHble, BTOpUY-
HbIE€ Y TPETUYHBIE; MOHO- U IMAMUHBI; TIPEACIIbHBIC
U apoMartuyeckue, ux oomue gopmynsl. ['omorio-
TUYECKUN PA NEPBUYHBIX aMHUHOB. M3omepus u
HOMEHKJIaTypa (cucTemMaTuyeckas W palHrOHalb-
Has). Dusnyeckue CBOWCTBA (PacTBOPUMOCTh U
B3aMMO/ICUCTBUE C BOJIOM). XUMHUUECKHUE CBOMCTBA:
Peakuuu o amuHorpyrtre: 1) oCHOBHbIE CBOMCTBa
aMUHOB — OOpa3oBaHME COJIeH C MUHEpaIbHBIMU
kuciaoramu. ll[eqo4HON THAPOINU3 COJEW AMUHOB.
3aBUCUMOCTh OCHOBHBIX CBOMCTB aMHHOB OT CTPO-
€HUS paJINKaJIOB;

2) B3aMMOJICHCTBUE C aJbAETH/IaMH, TrajoreHaIKU-
JaMu, XJOPaHTHAPUJIAMA KapOOHOBBIX KHUCIOT,
a30TUCTOMN KUCIOTOM (peakuus Je3aMUHUPOBAHUS).
OcobenHocTH peaknuu ropeHnsi aMiuHOB. CIOCOOBI




MOJTyYEHHUSI W3 TAJTOTCHAIKWIOB WU JPYTHX aMH-
HOB, BOCCTAHOBJICHIEM HUTPOCOEINHEHUH.

AHWIVH M €r0 MPOU3BOJHBIC. XHUMHUECKHE CBOW-
CTBa aHWJIMHA — PEaKIUH N0 aMUHOTpyIIe u OcH-
30JIBHOMY KOJIbITy. KauecTBeHHast peakius aHInHA
c OpOMHOM BOOM.

TecToBbI KOHTPOIIb TIO TeME: «AMHHBD).

22,

AMWHOKHUCIIOTHI.

Omnpenenenue, odmas ¢hopmysia. AMUHOKUCIOTHI —
rerepoyHKIIMOHAIbHBIE COCIUHEHHUS.
Knaccudukanms: anbda-, oera-, ramma-
aMUHOKUCIOTHL. HelTpanabHble, OCHOBHbIE U KHC-
JIBIE.

N3oMepus yriiepoiHOrO CKejeTa, MOJ0KEHUS aMu-
HOTPYIIIBl OTHOCUTENBHO KapOOKCUILHOM, ONTHYE-
ckas. HomeHknarypa (TpuBHaibHasi U CUCTEMATH-
yecKasi) BaKHEUIIMX aMUHOKMCIIOT: TJIMIMHA, aja-
HUHA, CEpUHA, IUCTEHHa, (DeHMIaTaHuHaA, TUPO3U-
Ha, JIN3WHA, aCMaparuHOBOM KHUCIOTHL. OCOOEHHO-
CTH COCTaBa U CTPOCHUS 3TUX aMUHOKUCIOT. Pu3n-
YecKUe CBOMCTBA. XMMHUYECKHE CBOMCTBa: amdo-
TEPHOCTh AMUHOKHUCJIOT M3-3a HaJIMYUsS B MOJIEKY-
nax (PYHKIHUOHAJIBHBIX TPYMI C MPOTUBOMOJIOKHBI-
MU cBoiicTBamu. Peakiuu mo amuHorpymmne: 1) oc-
HOBHbBI€ CBOMCTBAa aMUHOKUCIIOT — 00pa3oBaHUE CO-
Jiel ¢ MUHEpaJbHBIMU KUCIIOTaMH; 2) peaklvu C ra-
JIOTEHaHTUAPUAaAMU KapOOHOBBIX KHUCJIOT, a30TH-
CTOM KHCIOTOM. Peakiuu mo kapOOKCUIbHON TPyTI-
ne: 1) KucjaoTHeie CBOMCTBA — 0Opa30BaHUE COJICH;
2) MOJIy4eHHUE CIIOKHBIX I(UPOB U APYTHX MPOU3-
BOJHBIX. Peakiiuu, o0ycIoBIEHHbIE HATUYUEeM 00e-
X (yHKIHOHANBHBIX Tpynm: 1) oOpazoBaHue Ou-
MOJISIPHBIX MOHOB B pacTBOpeE; 2) 00pa3oBaHUE MeM-
TUJIOB M OCNKOB; 3) KayeCTBEHHBIC PEAKIIMH — C
HUHTUJIPUHOM (CXEMATUYHO) U TUJIPOKCUIIOM MEIU
(1), — uagyr ¢ u3smenenneM npera. Peakiuu 1o pa-
JTUKany (BXOISIIMM B €r0 COCTaB (PyHKIIMOHATBHBIM
rpymnmnam): 1) KcaHTONpPOTEUHOBask sl TUPO3UHA
K (peHunananuHa, 2) ¢ uurpatom ceunna (Il) mus
LUCTENHA, - UAYT C U3MEHEHHUEM 1IBETA; 3) peaKluu
sTepuduUKaLIK 1Jis1 cepuHa. ['openue.

CrocoObl TOJIy4eHHS W3 TaJOTeHIPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT, MENTUIOB U OCJIKOB.
TecToBBIN KOHTPOJIB IO TeME: K AMHUHOKHUCIIOTHDY.

23.

I'eTepornknnueckue
CAUHEHUS

Co-

Onpenenenue. ['eTepOMKIIbL: MSITH U IIECTUYIICH-
HbBIC; C OJJTHUM M JABYMsI T€TEPOATOMAMU; C OJHUM




IUKJIOM B MOJIEKYJle M KOHJCHCHUPOBAHHbIE He-
CKOJBKO LMKJIOB. CTpOE€HHE MOJIEKYJ: NUppoa,
NUpuANHA, TUPUMUIUHA, ypuH. Pa3zHas mpuponaa
aToMa a30Ta (CTPOCHHE DJIEKTPOHHBIX 000JIOYEK) B
3TUX coeauHeHusx. ComnpshkeHue B MOJIEKYJax
TUX BEUIECTB M MX apOMAaTHUYHOCTh. Pu3HuecKue
CBOMCTBa MUppOJia W NUPUAMHA. XUMHUYECKUE
CBOMCTBa TE€TEPOLMKIOB (Ha MpUMEpPEe NUppoja H
nupuanHa). Peakuuu mo rerepoaroMy — MIposBIIe-
HUE OCHOBHBIX CBOMCTB Yy MUPUIMHA U KUCIOTHBIX
CBOMCTB y MUpPpOJIa; MIPUUUHBI ATOTO paznuyus. Pe-
aKIMK AICKTPOPUIBHOTO 3amerieHus (Sg) mo apo-
MaTUYECKOMY KOJIbIly: HHUTpPOBaHUE, CYIb(UpOBa-
HUE, rajoreHupoBaHue. BnusiHue rerepoaroma Ha
MECTO 3aMEILEHUs BOJOPOJa B KOJIbLAX MUPPOJIA U
nupuanHa. Peaknuun ropenus. [IupumuanHOBBIE U
ITYPUHOBBIE OCHOBAHUSI.

24,

Kupsr.

Onpenenenue. Knaccudukanusa u ctpoeHue (4ucio
JIBOWHBIX CBSA3EH B KUCIOTHBIX OCTaTKAaX BBICHINX
YKUPHBIX KHCIIOT).

Homenkinartypa sxupoB. @usnyeckue cBOMCTBA (3a-
BUCUMOCTb KOHCHUCTEHIIMH KUPOB OT MX COCTaBa).
XUMHUYECKUE CBOMCTBA: [ MIpPOIN3 KUCITOTHBIN, 11e-
Jo4HOU (ombUIeHME). Peakiuu, uayne mo JBOM-
HBIM CBSI3SIM B OCTAaTKaX BBICHIUX KapOOHOBBIX KHC-
JIOT, TUJIPOTEHU3AIMS, C OPOMHOM BOJOM, ¢ HOIOM.
Peakuu ropenus. IlomydyeHue )KUpPOB MO peakuu
TEpUPUKALIY.

Mpsuia — onpenenenue, GU3NYECKUEe U XUMHUECKUE
CBOICTBA.

25,

MoHocaxapuapl.

Omnpenenenue, obmas Qopmyna. Knaccudukamms
VTJIEBOJIOB: MOHO-, AU- W mojucaxapubl. Knaccu-
dbuKkauss MOHOCAXapWJIOB: TEHTO3bI M TEKCO3HI,
anbJ03bl U KETO3bl. CTPOCHUE MOJIEKYJ BAKHEUIIINX
MOHOCAaXapuJ0B: TJIIOKO3bI, (DPYKTO3bI, TajJaKkTO3bI,
pu603bl, ae3okcupu6o3pl.  Dopmynel Oumiepa u
Xeyopca; B3aMONEPEXOAbl OTKPHITON (OpPMBI B
[UKINYECKYI0; TMOJ0XKEHUE TIUKO3UIHOTO (ToJTya-
LETAIbHOT0) THUIPOKCUJIA; SBJICHUE TAayTOMEPHUU B
pacTBopax MoHocaxapuaoB. M3omepus MoHocaxa-
PHUIOB.

HoMeHknaTypa HUMKIUYECKHMX MU OTKPBITHIX (opm
MOHOcaxapua0B. @u3n4yecKkue CBOWCTBA TIIFOKO3bI U
GpykTO3bl. XHMMHUYECKHE CBOMCTBA (Ha MpUMEpE
TJII0K03b1): Peaknmu B oTkpeIToil (hopme: 1) obpa-




30BaHHE KOMIUIEKCHOTO COEIMHEHHUS! C THUIPOKCH-
noM meau (I1); 2) okucnenne anbaeruiHON TPyIIbI
OpOMHOM BOJIOM, peaKIuu «CepeOpsSHOTO» U «MeJ-
HOTO» 3€pKajia, OCOOEHHOCTH OKHCIJIEHHSI a30THOMN
KHCIIOTOM; 3) BOCCTAHOBJICHHE IO aJbJECTUIHON
rpynne no copouta. Peakuum B LHMKIMYECKON
dbopMe 1Mo CMUPTOBBIM THAPOKCUIaM: 1) oOpa3oBa-
HUE TJIMKO3UOB, MPOCTBIX U CIOXKHBIX A(UPOB (B
TOM uuciie u ¢ ¢ochopHoi kucioroi). Peakimum
OpOXXEHUs: CIUPTOBOE, MOJOYHOKHUCIIOE, MACISHO-
kucioe. ['openue. Peakuuu ¢ rUAPOKCUAOM MeEIu
(I) mpu HarpeBanmm u 0€3 — KayeCTBEHHBIC Ha
TJIIOKO3Y.

[Tomyyenne MOHOCaxapH10B THIPOJIA30M AU~ U MO-
JucaxapuioB, (GOTOCUHTES.

TecToBbIN KOHTPOJIL TPO TEME: « MOHOCaxXapuabh.

26.

I[I/I- U IIoJIUCaxapuabl

Crpoenne W KiaccupUKalMs AUCAXapUI0B. BOC-
CTaHaBJIMBaIoIue (MaIbTO3a, JIAKTO34a, 11eJIJI001034a)
1 HEBOCCTaHaBJIMBAIOIIKE (caxapo3a).

dusznvecKre U XUMUUECKHUE CBOMCTBA: THAPOIIU3 10
MOHOCAaxapHuJI0B, 00pa3oBaHHWE KOMILUICKCHBIX CO-
equHennii ¢ ruapokcuaoM Menu (II). Crpoenue u
COCTaB MOJIMCAXapUJIOB: Kpaxmaj, IeJUII0JI03a,
kiaeTyaTka. Dusmyeckne U XMMHUUYECKHE CBOMCTBA:
MOATAINHBIA  THUAPOJIU3, OOpa3oBaHHUE CIIOXKHBIX
7¢upoB (aLeTaToB U HUTPATOB), KAUECTBEHHAs pe-
aKIMs Ha Kpaxmas (CXeMaTH4HO).

27,

benku.

Crpoenue nentuaHou (aMuaHOW) cBsA3U. CTPyKTy-
pa OCJIKOBBIX MOJIEKYJ: TMEpBUYHAS, BTOPUYHASI,
TPETUYHAs; XUMHUYECKUE CBS3M, 0OECIeUHBaIOIINE
YCTOMUYHUBOCTb 3THUX CTPYKTYp. Pu3nyeckue CBOM-
cTBa. XMMHUYECKUE CBOMCTBA: YaCTUUHBIM M TOJ-
HBII TUIPOJIU3 B PA3NUYHBIX Cpeaax; oOpaTumMoe
(BbICaMBaHWe) W HeoOpaTumoe (JIeHaTyparus).
[[BeTHbIe peakiuu OENKOB: OMypeToBas, KCaHTO-
NpoTeHHOBAs, ¢ HUTpaToM cBuHIA (I1).
Mennko-0nonoruyeckoe 3Haue€HUE OEIKOB U HX
NpeBpalieHusl B opranu3Me uenoneka. MckyccTBeH-
HBIM CUHTE3 OCJIKOB U MENTHIOB.

28.

HYKJ'ICI/IHOBBIC KHCJIOThI

OmnpeneneHue, COCTaB U CTPOCHUE HYKJICO3UJIOB U
HYKJICOTUJIOB KaK KOMIIOHEHTOB HYKJIEHMHOBBIX
kuciot. OnpeneneHrue HyKJIEHMHOBBIX KUCIIOT, Kiac-
cupuKanus: JIe30KCUPUOOHYKIIEMHOBAs KHUCIOTa
(AHK) u pubonyknennonas kucnora (PHK).

Pazmuune B cocraBe u crpoenun JJHK W PHK.




XuMHueckass OCHOBa MPUHIIMIA KOMIUIEMEHTapHO-
ctu. buonorunueckass pojb HYKJIEMHOBBIX KHCJOT:
dbyukiuu [IHK u PHK, ux B3auMocBs3b.

4.3 ConepxaHue TMCUMILVIMHBI, CTPYKTYPUPOBaHHOE M0 TeMaM (pa3iesiam),
11, IV cemecTp

YACTD 1. OcHoBBI 00111€1i XUMHUH
Pa3gen 1. OcHOBHBIE MOHATHSA M 3aKOHBbI XUMHH

OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH. ATOMHO-MOJIEKYJIIPHOE yueHHe. ATo-
MBI U MOJIEKYyJbl. Macca atoma (Mosekysbl). OTHOocuTeNnbHas atoMHast macca. OT-
HOCHUTEJIbHAsT MOJIEKYJIIpHasi Macca. ATOMHasi €IMHUIA Macchl. Moyib — Mepa KO-
audecTBa BelecTBa. MonsipHas macca (€AuHUIA U3MEpEeHHs). XUMUYECKUM dJie-
MeHT. [Ipocroe BemectBo. [lonsiTne 00 aymoTponHbx MoauduKausax. [IpuauHb!
ajuotporniuu. CJI0XKHOE BEIIECTBO (XMMHUYECKOE COeJIMHEeHHue). MexaHudeckas
CMECh U XMMHUYECKOE COEJIMHEHUE (CXOACTBA U pazinuusi). SABiaeHus Gpusndeckue u
XUMHUYECKHE. BaleHTHOCTh U CTENEHb OKUCIICHHUSI XUMHUYECKUX 3JIEMEHTOB. MeTail-
16l 1 HeMeTaiuiel. VX monoxkenue B Tabmmie JI.J1. Mennencena.

OcCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHUS MACChl. 3aKOH MOCTOSIHCTBA
cocraBa. 3akoH ABoraapo u ero crenctBus. [loctossHHas ABoraapo, MOJISIPHBIN
o0beM (cojepkaHu€ TOHATUS, YUCICHHOE 3HaueHue). YpaBHeHUE MeHpeneena-
Knaneiipona.

Paznen 2. Ctpoenne BemecTBa

Crpoenne atoma. XumMuueckas cBsi3b. llepuoandeckuil 3aKoH U NEPUOANYE-
ckas cucrema JI.M. MenneneeBa. OCHOBHbBIE TOJOXKEHHUSI MPOTOHHO-HEUTPOHHOU
Teopuu cTpoeHus sigapa. [lonsarue 00 3eMeHTapHBIX YacTUlaxX (MIPOTOH, HEUTPOH,
ANEKTPOH). YMCIEHHbIE 3HAUEHUs MAacChl U 3apsaa yactuilbl. M3oTonbl. SnepHbie
MpEBPaALICHUS.

CtpoeHue 37IeKTPOHHBIX 000JIOYEK aTOMOB XMMHUYECKHX 3yieMeHTOB. [loHs-
THE O KBAaHTOBBIX YMCjax (IJIaBHOE, MOOOYHOE, MAarHUTHOE, CIIMHOBOE). ATOMHBIC
opOutanu. [IpuHIUIIEI pacnpeneneHus JIEKTPOHOB B MHOTOXJIEKTPOHHBIX aTOMax
(npuntun Ilaynu, npuHIMO HaMMEHBIIEH >HEPruu, NPaBWIO XYyHNA). DJIEKTPOH-
Hble KOH(pUTypanuu (JIEKTPOHHBIE (HOPMYIIBI, dIEKTPOHHO-CTPYKTYPHBIE CXEMBbI)
aTOMOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHHSX. S-, p-, d-, f-a11eMeHThI, ux mo-
noxenne B Tadmme .M. Menneneena.

[leproauueckuii 3aKOH U €ro 0OOCHOBAHHUE C TOYKHU 3PEHUS AJIECKTPOHHOIO
ctpoeHusi atoMoB. CtpoeHue nepuoauueckoit cucremsl. [lepuoapl. ['pynmnsl u noj-
rpynnel. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MOJIOKEHUSI B MEPUOAUYECKON CHU-
CTEME.

Xumudeckas CBsI3b U €€ BUJIbI: KOBaJCHTHasl (TIOJISIpHAs U HEMOJISIpHAs ), HOH-
Has, BOJOPOJHAsI, MeTa/uinueckas. MexaHu3mMbl 0Opa30BaHMs KOBAJICHTHOW CBSI3U
OOMEHHBIH M JTOHOPHO-aKUENTOPHBIA. XapaKTepUCTUKa CBSA3M (PHEprus, UIMHA,
noisipHOCTh). CBsA3b olMHapHas U KpatHas. [lepronnueckrue cCBOMCTBa aTOMOB: TIO-
TEHI[MAJI MOHU3ALINU, CPOJICTBO K DJIEKTPOHY, SJIEKTPOOTPULIATEILHOCTh U UX U3ME-
HEHHE B NIEpUOJax U rpymnmnax.

ArperaTHble COCTOSIHUS BerlecTB. BemecTBa aMopdHbIe M KpUCTAIUIUUECKUE.




TuIbl KPUCTATNYECKUX PEUIETOK.

Paznen 3. PacTBopbl. Teopus 3/71eKTPOITUTHIECKON IMCCOUATIMA

PactBopel. Boga — nonsipHblid pacTBOpuTEdb. PacTBOPUMOCTh BellecTB. 3a-
BUCUMOCTb PAaCTBOPMMOCTH BEWIECTB OT MX MPHUPOIbI, TEMIEPATYPbl U JTaBICHUSI.
TemnoBsie 3¢ dekThl pu pacTBOpeHUU. TUIIBI pacTBOPOB (ra3o00pa3HbIe, KUIKHE,
TBepbie). KonmmuecTBeHHOE BBIpAKEHHE COCTaBa pacTBOpa: MpUOIMKEHHBIE (pa3-
OaBJICHHBIN, KOHIIEHTPUPOBAHHBIN, HEHACBHIIEHHBIN, HACBHIIEHHBIA, MEPECHIIICH-
HBIM pacTBOp) U TOYHBIE CIIOCOOBI BBIPAXKEHHS KOHILIEHTPALMU PACTBOPOB (Macco-
Bas 01, OOBeMHas J0Js, MOJIApHasi KoHLeHTpaiwus). [IpeacraBienus 06 UCTUH-
HBIX U KOJUIOMJHBIX PacTBOpax. 3HAUYEHHE PACTBOPOB B MEAMIIMHE, OUOIOTUU, XU-
MUH, B OBITY.

Teopust 3AEKTPOIUTUYECKON AUCCOUUALINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
PactBops! anexktponutoB. Knaccudukanus 31eKTpoIUTOB MO cuiie (ciadble U CUITh-
Hble). Crenenp auccouuanuu. CryneHuaras auccouuanus. Peaknum B pactBopax
ANEKTPOJUTOB (KPUTEPUU HEOOPATUMOCTH PEAKLUUU B PACTBOPAX AJIEKTPOJUTOB).
HNonnubie ypaBHeHUs peakuuil (MoiHbIe U cokpaieHHbie). ['uaponus coneit. Ilpo-
CTOM M CTyneH4aTblid ruApoan3. OOpaTUMBbIil U HEOOpaTUMBbIKA TUAPOIU3. ['uapoau3
10 KaTHOHY, II0 aHHOHY COJIM. KHCIIOTHOCTh M OCHOBHOCTB pacTBopoB. [loHsATHE O
KMCJIOTHO-OCHOBHBIX HHAUKATOPAX.

Pa3znen 4. Kitaccbl HeOpraHm4ecKux coeIuHeHUu

OCHOBHBIE KJIaCChl HEOPraHWYECKUX COEAUHEHHMU. OKCUIBI, THAPOKCHUIBI
(ocHOBaHMs, KUCIOTHI), conu. Kiaccudukanus, HOMEHKIaTypa, rpapudeckue ¢hop-
MYJIbl, CHOCOOBI MOJTYYeHUs, (PU3NYECKHE U XUMUYECKHE CBOMCTBA.

Paszges S. XuMuyeckue peakuum

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUsl XUMHUecKuX peakiuil. Kmaccudu-
KalMsl XUMHYECKUX PEaKIMil: peaKkIuu COCIMHEHHUs], Pa3I0KEeHHs, 3aMEIlIeHH s, 00-
MeHa. [ OMOTeHHBIE U T€TEPOreHHbIE PEAKIUU.

CKOpOCTh XMMHUYECKOW peakiuu (colepiaHue MOHATUSA, €IMHULIA H3Mepe-
HUS). 3aBUCUMOCTb CKOPOCTH OT Pa3IMYHBIX (PaKTOPOB (MPUPOIBI Pearupyrouux
BELIECTB, KOHIIEHTPALINH, AaBJICHUS, TeMIiepaTypbl). KoHCTaHTa CKOPOCTH XUMUYe-
CKOM pEaKIvH.

Kunernueckoe ypaBHEHHE XMMHUUYECKOM peakUud. BpeMs mpoTekaHus peak-
1uu (CBSI3b MEXKy BpEMEHEM U CKOpOCThIO peakiun). [Ipasuno Baut-I'odda. Tem-
nepaTypHblil kKo uiuent ckopoct. Karanus u katanuzaropsl. [IpeacraBienue o
MEXaHU3Max

TOMOT€HHOT'0 M TETEPOT€HHOr0 KaTaln3a.

TemoBbie 3PPEKTH XUMUUYECKUX PeaKuil. DK30- U SHIOTEPMUUYECKUE PeaK-
nuu. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u ero cieactusi. Temnora oOpa-
30BaHMS U TEIUIOTA CTOPAHUSI.

HeoGpatumbie U oOpaTuMble peakiuu. XUMHUYECKOE paBHOBECHE. Y CIIOBUS
cMmemieHus pasHoBecus. [Ipunnun Jle larense.

Pa3znen 6. OkucanTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIHH. JJIEKTPOJIHN3

OCHOBHBIE TIOJIOKEHUS DJIEKTPOHHOW TEOPUU OKHMCIEHUS-BOCCTAHOBIICHUS
(OKuCEeHME, BOCCTAHOBJIEHUE, OKHCINTEIb, BOCCTAaHOBHUTEIb, OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHAs peakiusi). BaxkHeillre oKMCIUTENN U BOCCTAHOBUTENU (IIPO-



CThIE BEIECTBA M XUMHUYECKHUE COEIWHEHMS). BiusHue cpeipl Ha HampaBlieHHUE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

[Ipencrapienue o0 IAEKTPOIU3E. DIEKTPOIM3 PACILJIABOB U BOJIHBIX PACTBO-
POB C MHEPTHBIMH 3JIEKTPOJIAMU U PACTBOPUMBIM aHoA0M. KaToaHas u anonHas pe-
aKIHH.

Paznen 7. KomiiekcHbIe coeIMHEeHUS

CtpoeHre KOMIUIEKCHBIX COCIMHEHUU Ha MPUMEPE TUIPOKCO- U aKBAKOM-
IUIEKCOB aJIFOMHHHMS, MEJIH, IIMHKA, XpOMa, a Takke 1uanuaoB kenesa (1) u xenesa

().

YACTSD II. Xumus 3JieMeHTOB

Pa3gen 1. Hemerasiibl

Hemeramnpl. OOmas xapakTepuCcTHKa HEMETAUIOB. S- U p-HeMeTautbl. [lo-
JI0’KEHUE B MEPUOJIMYECKON CUCTEME.

Bopopon u ero nzoronsl. Haxoxaenue B npupoje. JIBONCTBEHHOE MOTOXKE-
HUE BOJIOpoJa B mepuoandeckon cucreme. CTpoeHne atoma. XapakTepHbIE CTee-
HHU OKHCJICHUSA U BAJICHTHOCThb. COCTAaB M CTPOCHUE MOJIEKYJIbI Bojopoaa. duznue-
CKHE UM XMMHUYECKHE CBOICTBA. BOCCTaHOBUTENBHBIE U OKUCIHUTEIIbHBIE CBONCTBA
Bojioposa. CriocoObl MOJTydeHUsl BOAOPOJia B MPOMBINIJIEHHOCTH U J1abOpaTOpUH.
Bopa. ®usnueckue u XuMHUECKUEe CBOMCTBA BOAbI. [lepokcna Bo1opoaa, ero okuc-
JIUTEJIbHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTb.

Hemeramnsl 7A rpynnsl. OOmias XxapakTEpUCTHKA 3JIEMEHTOB 7A TpyNIbI.
l'anorensl. BaneHnTHble cOCTOAHMS rajoreHoB. ['anmoreHoBogoponabl. ['anoreHuas.
XJI0p, CTPOEHUE €ro aroMa. XapakTepHbIE CTENEHU OKUCIIeHUs XJyopa. [Ipupoaneie
coeauHeHus xjopa. CocTaB U CTPOEHHE MOJEKYJbI xjopa. DU3nUecKue U XuMuye-
CKHE CIOCOO0BI ToTyueHus xyopa. Ero nmosydeHvue B MPOMBIIUICHHOCTH U Jiabopa-
TOpUU. XIJIOPOBOJAOPOJ, CONsIHAs KUCIO0TA U XJopuabl. COCTaB U CTPOEHUE MOJIEKY-
Jbl XJIOpoBoAopoaa. PU3NYECKHE U XUMUUYECKHUE CBOICTBA, CMOCOOBI TMOTYUYCHHUS
XJIOPOBOJOPO/Ia U CONSIHOW KUCIOThL. KauecTBeHHast peakius Ha XJIOPHUI-UOH.

Kucnopoacoaepxaiiyue coeIMHEHHS XJIOpa: OKCUABI, KACIOTHI, coyin. Cpas-
HEHHUE KHUCIIOTHBIX U OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KHCIOPOJICO-
JEpKAIMMX KUCITOT XJIOpa B 3aBUCUMOCTH OT CTEIEHU OKHUCJIEHUS B KUCHOTE. [ 'nno-
XJIOPUTBI, XJIOPUTHI, XJIOPAThI, MEPXJI0paThl. XJIOpHAsI U3BECTh, OEPTOJIETOBA COJIb,
UX TIOJTyYEHHUE,

CBOWCTBA U IPUMEHECHHUE.

CpaBHeHue cBOMCTB ¢Topa, OpoMa U Hoga Co CBOMCTBaMU XJopa, MOCIEI0-
BaTEJIbHOCTh BBITECHEHHUS APYT Apyra U3 pacTBOPOB COJIEH.

Menuko-61osoruueckoe 3Ha4YeHUE JIEMEHTOB 7A TPYNIbl U UX COSAMHEHUH.

Hemeramnpel 6A tpynmbl. OOmias XapakTepUCTHKA SJIEMEHTOB OA TPYMIIBIL.
XanpKOreHbl. BaJleHTHBIE COCTOSHUS XaJIbKOTE€HOB.

Kucnopon, crpoenue aroma. XapakTepHble CTEIIEHH OKHCJICHUSI U BaJCHTHO-
ctu. Kucnmopon B mpupojse. AmtorponHbeie Moaudukanuu kuciopoaa. CocrtaB u
CTPOEHUE MOJIEKYJIbI KHciopoaa. PU3NUecKue U XMMUYECKUE CBOMCTBA, TOTYUYEHUE
KHCJIOPOJa B MPOMBIIIICHHOCTH U JlabopaTopun. Kucnoposa kak okuciautenb. Ok-
cuzbl U niepokcubl. CpaBHeHHE (DU3UYECKUX U XUMHYECKUX CBOMCTB KUCIOpPOJa U
030Ha.



Cepa, cTpoeHue aToma. XapakTepHbIE CTEIIEHU OKHCICHHS U BaJIEHTHOCTH.
Haxoxnaenue cepbl B mpupoje. Amigorponus cepbl. Ouznueckue U XUMHUYECKHE
CBOMCTBa, crocoObl moiyueHust cepbl. CepoBOIOPOJ, CEPOBOAOPOAHAS KHUCIOTA,
cynbduasl. CocTaB U CTPOCHHUE MOJIEKYJIIBI cepoBoiopoaa. KucnotHsie u BoccTaHo-
BUTEJILHBIE CBOMCTBA cepoBOiopoja. Pu3nyeckrue U XUMHUECKUE CBOMCTBA, MOJIY-
yeHue cepoBogopoaa. KauectBenHas peakuus Ha cyibua-uoH. Kucnopoaconep-
Xaiue coearHeHus cepbl: okcuubl cepsl (IV, V1), cepHucras u cepHas KHUCIOTHI,
cynbdutsl U cyabdarel. X OKHCIUTENTHEHO-BOCCTAHOBUTEIbHBIE CBOWCTBA. CBOM-
CTBa M crmocoObl monydyeHusi. KayecTBeHHbIE peakiuu Ha CcylabGUT- U Cyibdar-
HOHBI.

Meauko-61oI0ruuecKkoe 3HaueHHe HEMETauIoB OA TPymmbl U UX COEIUHE-
HUM.

Hemeramibl 5SA rpynmsl. OOmiasi XxapakTepucTUKa 3JIEMEHTOB TJIaBHOM TO/I-
IPYIIIBI IS TOM TPYIIIBI IEPUOIUYECKON CHCTEMBI. A30T, CTPOEHHE aToMa. Xapak-
TEpHBIC CTENEHU OKUCICHUS U BalleHTHOCTU. Haxoxxnenue B mpupojae. CoctaB u
CTpOeHHE MOJIEKYIbI a3oTa. [lomyuenue, pu3nueckne 1 XMMHUECKHE CBOMCTBA a30-
Ta. AMMHAK, €ro MojydyeHue B JabOpaTOpUU U MPOMBINLIEHHBIN cuHTe3. Dusnye-
CKH€ M XHMHYECKHE CBOWCTBA: KHCJIOTHO-OCHOBHBIE M  OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIE. MexaHusm oOpa3oBaHusi MoHa amMMOHUsA. Coiu aMMOHHS.
Pa3znoxenue coneil aMMOHHUs (TepMHUYecKoe U Tuaponn3). KauecTBeHHas: peakuus
Ha MoH amMoHud. Kucrnopozacoaep:xaime coeIMHEHUs a30Ta: OKCU/Ibl, a30TUCTas U
a30THasi KUCIOTHI — (PU3UYECKUE U XMMHUYECKHE CBOMCTBA, ModydeHne. HUTpuTh u
HUTpaThl. OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTh HUTPUTOB. Tepmu-
YEeCKO€ pa3ioKeHNuEe HUTPATOB.

A3OTHBIE yTIOOpEHHUS.

docdop, ero auioTponHeie GopMbl. XapakTepHbIE CTETICHU OKUCIIEHUS U Ba-
nentHocTH. [Tonyuenue docdopa, pusnyeckue u xumudeckue cBorictea. PochuH,
docounsl. [lonyyenue u corictBa. Kucinoponnsie coenuuenus pocdopa: oKCusbl,
KUCIOTHI, conu. OpTodocdopHas kuciota u ee conu. [lomydenue, ¢puznueckue u
xuMuueckue cBoiictBa. ®ochopHbie yaoOpeHus.

Menuko-61o0THYecKoe 3HAYeHHE HEMETAJUIOB SA Tpymmbl U UX COETUHE-
HUM.

Hemeramnsl 4A rpynmsl. OO01as xapakTepuCTUKA 3JIEMEHTOB MOTPYIIIbI yT-
nepopa. [lonoxenue B nepuoandeckon cucreme. BaneHTHbIE COCTOSHUS SJIEMEHTOB
4 A rpynmsl.

Yraepon. XapakTepHbIE CTEIEHU OKHUCICHUS M BAJEHTHOCTHU. AJUIOTPOIHS
yraepona. CTpoeHue U CBOMCTBa anmasa, rpadura. Ou3nyeckne U XUMHYECKUE
cBoiicTBa yraepoaa. Kucmopoansie coequHeHus yrieposa: okcuabl yraepoaa (I1 u
V), yronbHas KucjaoTa, THApoKapOoHaThl M KapOoHaTsl. [lonydenue, Gpusnueckue u
XUMHYECKHe cBoiicTBa. KauecTBeHHas peakuus Ha kapOoHaT-uoH. KpeMHuui, cTpo-
eane aroma. [Tomyuenue u cBoiictBa kpemuus. Cumunuasl. Oxcua kpemuus (1V).
Kpemuuesbie kucnothl. CUIMKATHI, UX MOTYYCHHUE U CBOICTBA.

Menuko-6nonornieckoe 3HaYCHUE JIEMEHTOB 4A TPYIIIBI U UX COSTMHEHUH.

Pa3znes 2. MeTasibl

Mertannel. OOt 0630p MetaiuioB. HaxoxxaeHnue meramioB B npupoze. [1o-
JIO’)KEHUE METAJUIOB B MEPUOAMUYECKON CHCTEME 3JIeMEHTOB. MeTaiinueckas CBSI3b.



dusnyeckue U XMMUYECKHE CBOMCTBAa MeTaysioB. O01uMe criocoObl NOIyYEHUsS Me-
TauioB. CIIaBbl M UX CBOMCTBA.

Mertaiisl rnaBHBIX noArpynn. O0mas XxapakTepucTUKa METalIoB HA OCHOBE
UX IIOJIOKEHUS B IEPUOANYECKON cucTeMe. HaTtpuii u kannii, CTpOEHUE UX aTOMOB.
IIpupoaHbie coennHeHUs HaTpUs U Kanud. [lonyuenne. @uzndeckue 1 XUMUYECKHE
CBOMCTBa HaTpus U Kanus. Exakue menoun, ux noigydeHue, cBoiictBa. Coau HaTpus
u kanus. Kanuiinele ynoopenusi.

OO1asi XxapakTepucTUKa 3JIEMEHTOB 2A TPYIIbl NEPUOJUYECKON CHUCTEMBI,
CpPaBHEHHE XMMHUYECKUX CBOMCTB I'MIAPOKCUAOB YKa3aHHBIX IEMEHTOB. Kanpuuil n
marauii. [lonydenue, pusndeckue u XuMudeckue cBoiictBa. Heramenas u ramenas
n3BecThb. JKECTKOCTh BOJbI, CLIOCOOBI €€ YCTPaHEHUS.

OO1asi XxapakTepucTUKa 3JIEMEHTOB 3A TpyIIbl NEPUOJIAYECKON CHCTEMBI.
AnroMuHUH, €ro noiaydeHue, GU3MUecKrue U XumMuueckue cporictsa. Okcua U ruf-
POKCHUJ aIFOMUHUA. AM(POTEPHOCTh ATFOMUHUS, OKCUIA U TUAPOKCUAA ATTFOMUHUS.
CoenuHeHns aqOMUHUS B IPUPOJE.

Menuko-61oJI0ruuecKkoe 3HaYeHUE METAJUIOB TIJIaBHBIX MOArPYNI U UX CO-
€UHEHU.

Metamiasl mobounsix noarpynn. Menb. [lonoxeHne B nepuoanyeckoin cu-
creme. CTpoeHue aroma. XapakTepHble cTernieHn okucienus. Coequnenus meau (1)
u (I1): oxcuabl, Tuapokcu b, conu. [lomydeHue u CBONCTBA.

[nuk. [lomoxenne B nepuoanueckon cucreme. Ctpoenne aroma. CBOKCTBA
[IMHKA, OKCUJA U THJIPOKCHAA LUHKA. AM(OTEPHOCTh LIMHKA M €r0 COEIMHEHHUU.
[{rHKaTBI U TUAPOKCOKOMIUIEKCHI [IMHKA.

Xpowm. Ilonoxenne B nepuoanueckoit cucreme. CtpoeHue aroma. Xapakrep-
HBIE CTENEHU OKHUCIeHUsA. CBOWCTBA XpOMa U €r0 COSAUHEHUH, B 3aBUCUMOCTH OT
crenenn okucienus. Oxcun u ruapokcun xpoma (111), ux monyyenue u amdorep-
HOCTbh. XpOMHTHI U rugpokcokomiuiekcbl xpoma (I11). XpomoBelil anruapun, xpo-
MOBasi U JUXPOMOBas KUCJIOTHI. XpoMaTbl U JAUXpoMaTsl. OKHCIHUTEIBHBIE CBOM-
ctBa coequHeHuit xpoma (VI).

Mapraneu. Ilonoxenue B nepuoguueckoil cucreme. CtpoeHue aroma. Xa-
PaKTEPHBIE CTENIEHN OKUCIICHUS. M3MeHEeHHe KUCIOTHO-OCHOBHBIX U OKHCIIUTEIb-
HO-BOCCTAHOBUTEJIBHBIX CBOMCTB COEAMHEHUN MapraHia B 3aBUCUMOCTH OT CTeIle-
HUA okucieHuss mapranua. [lepmanranar kamus. Tepmuueckoe pasnoxenue. Boc-
CTAHOBJICHHE NIEPMAHTAHAT-UOHA B KUCJIOW, HEUTPAJIBHOM U LIEIIOYHOU Cpenax.

Keneso. [lonoxenue B nepuonnueckor cucreme. CtpoeHne aroma. Xapax-
TEpHBbIE CTeneHNU OKuciieHus. [lomydenue xeme3a. XMMUYECKUE CBOMCTBA KEJE3a.
Oxcunbl u ruapokeust xkenesa (1) u (1), ux monydenue u croiicta. Conu xele-
3a (1) u (111). KauectBennsie peakuuu Ha nousl sxesesa (1) u (11).

Meauko-61o0ruueckoe 3Ha4UeHNEe METAIIIOB MOOOYHBIX MOATPYII U UX CO-
€UHECHUM.

4.3 Conepxxkanue TeMbl npakTudeckoro 3ausarus (111, 1V cemectp)

CTpyKTypa NpaKTHYeCKUX 3aHATHI 10 XUMHHU BKJIIOYAeT:
1. Onpoc u pazdbop yueOHOro Matepuasia rno TeMe 3aHITHUS
2. PeuieHue 3a1a4 v BBIIIOJIHEHUE YITPAXKHEHUI



MMPAKTUYECKME 3AHATHUSA IO OBIIENA XUMUH

Ne

Tema npakTUYECKUX 3aHITUN

COI[ep}KaHI/IC 3aHATHSA

OCHOBHBIC TOHSTHSA M 3aKOHBI
XUMHNHU

3aKOHbI COXpPAHEHMS MAacChl U SHepruu. ['azo-
BbI€ 3aKOHBI. 3aKOH ABoraapo. Moisib - Mmepa
KoJinuecTBa BemlecTBa. Cojep:kaHuE MOHSITHH:
MOJISIpHAsE Macca, MOJISIPHBIM 00BEM, YHCIIO
ABorazipo, maccoBasi, oObeMHasi U MOJsIpHas
JIOJIY, OTHOCHTEIbHAS IIJIOTHOCTH T'a30B.

OCHOBHBIE KJIaCChl HEOPIaHH-
YECKHUX COCAMHEHUN

Oxcupl, OCHOBaHMS, KUCIOTHL. OrmnpeaeneHue
kiacca. Knaccudukanus. Homenknarypa. I'pa-
¢duyeckue popmynsl. CTeneHb OKUCICHUS U Ba-
JeHTHOCTh. OmpeneneHne BaJE€HTHOCTU IO
rpadpuueckuM ¢popmynam. CrocoObl Moiyde-
Husl. usnueckre 1 XUMUYECKUE CBOWCTBA.

OCHOBHBIE KJIACCHI HEOPTaHU-
YECKUX COCIMHEHUN

Comu. Omnpenenenue knacca. Knaccudukanms.
Homenknartypa. I'padudeckue Gopmyisl cpe-
HMX, KHCJBIX, OCHOBHBIX COJICH, COJICH aMMO-
Husg. CriocoOsl monyueHusi. OU3NYECKue U XHu-
Mmuueckue cBoictBa. KommiekcHpie coiau. Ko-
opauHaIMoHHble  Gopmynbl. HomeHkmatypa.
['eneTnueckas CBSI3b MEXKJy KjiaccaMHU Heopra-
HUYECKUX COCAUHCHUM.

Crpoenune aroma. [I3 u IIC
J.1. MenneneeBa

KBanrtoBbsie yncna. [IpuHnune! pacupeneneHus
ANEKTPOHOB B aToMax: npuHuunsl llaynu u
HauMeHbIlel sHepruu (mpaBuiio KieukoBCKo-
ro), npaswio I'yaaa. CtpoeHue >JIEKTPOHHBIX
o0onoyek aroMoB U HMOHOB 3nemeHToB [IC B
OCHOBHOM M  BO30Y)XJIEHHOM  COCTOSIHUSIX.
Crpoenue snapa. [IpOoTOHHO-HEWTPOHHAsA TEO-
pusa. DJIeMEHTapHble 4YacTUlbl. SnepHbie mpe-
BpaiieHus. Mzoronsl.

Crpoenne BemiectBa. CTpoeHue
MOJICKYJl. XHUMHYECKast CBS3b.
Kpucrammmueckue pemerku

Tunbsl XUMUYECKUX CBSI3€M: KOBajeHTHas (Io-
JsipHask M HENOJIsipHasi), MOHHAs, BOJAOPOAHA,
MeTtaimnueckas. ['mOpuaunzanust aTOMHBIX Op-
OWTaIMiA U MPOCTPAHCTBEHHAs KOH(PUTYypalus
MOJIEKYJI. TUIBI KPUCTAITIMYECKUX PEIIETOK.

OKHUCIUTEBHO-

BOCCTAHOBUTCJIIbHBIC
(OBP)

peakuu

OCHOBHBIE MOJIOKEHUS JICKTPOHHOU TEOPUU
OKHCJICHUS-BOCCTAHOBJICHHUS. BaxkHeime
OKHCIIUTENN U BOCCTAaHOBUTENU. BimsaHue kuc-
JIOTHOCTH CPEJIbI HA BOCCTAHOBJICHNE TIEPMaH-
raHara u guxpomara kajiusi. OKUCIUTENbHO-
BOCCTAHOBHTEJIbHAS JIBOMCTBEHHOCTh. Peakiiumu
C y4aCTHEM NEPOKCHUJIa BOAOPOJIA.

Meron smekTpoHHOTO OanaHca,
MOHHO-2JICKTPOHHOTO Oajianca

Metoapl mogbopa k03(p(UIIMEHTOB B ypaBHE-
Husix OBP. CocraBnenne ypaBuenuii OBP.




s moxdopa Kod(DPUIIUEHTOB
B OBP

ITIpornos npoaykros OBP.

OO0mue 3aKOHOMEPHOCTH IPO-
TEKAHUSI XUMUYECKUX PEAKIIUM

O6patumble 1 HeoOpaTtumble peakinuu. Cko-
pPOCTh XUMHUYECKOM peakuuu. Karanmns u kara-
muzatopbl. IlpaBuiio Bant-I'odda. Cmemenue
(cmBur) xuMuyeckoro pasHoBecud. [lpuHIMN
Jle Ilarenbe. OCHOBHBIE MOHATHS W 3aKOHBI
TEPMOXHUMHH. DK30- U SHJIOTEPMHUUYECKUE peak-
nuu. TernoBo#t A3PpdekT XuMUUECKON peakIluu.
3akoH ['ecca U cneACTBUS U3 HETO.

PactBopel. PacTBOpuMOCTh Be-
mectB B Bojae. KoHueHTpanus
pactBopa

PacTBOpeHMe ra3oB, TBEPIbIX BELIECTB U KHI-
KocTeil B Bosie. PacTBopuMOCTh 1 KO PHIIHEHT
pactBopuMocTH. CrocoObl BBIpAKEHUSI KOH-
IIEHTPAIIUN PACTBOPOB.

10.

DNEeKTpOoNIUTHYECKasT JUCCOLHM-
anus. MoHHble ypaBHEHUS pe-
AKLUMN.

I'maponus coneit

OcHOBaHMs, KHUCJIOTBHI, COJM B CBETE TEOPUH
AJIEKTPOJIMTUYECKON auccounanuu. Jucconma-
uus BojAbl. OCHOBHBIE TIOJIOKCHHUSI TEOPUHU
ANEKTpONUTHYECKON nucconuanuu. CreneHb
nucconnarnui. CUIIbHBIC U CJIabble JICKTPOJIH-
Tol. CTyneHuarasi auccouuanusa. MonHoe mpo-
u3BeJicHUE BOJbl. KuciaoTHOCTh cpenbl. Bojo-
POIOHBIA W TUAPOKCWIBHBIA TOKa3zaTenu. MoH-
HbIC YpaBHEHMS peakiuii. Peakiiuu B pacTBopax
ANeKTpoauTOB. Kputepun HEoOpaTUMOCTH pe-
aKIMH.

I'maponus comnei Mo kaTuoHy, o aHuoHy. CoB-
MeCTHBIN Tuiposn3. HeoOpaTumslil rusipous.

11.

KomMiiekcHbIe cOeTMHEHHUS

O6pa3zoBaHue THAPOKCO- U aMMHAYHBIX KOM-
MJICKCOB B pacTBopax. Pemenue 3amay.

12.

Kontponbnass pabota mo 00-
e XUMUU

13.

OO6cyxaeHue pe3ysIbTaTOB KOH-
TPOJIbHOM paboThl MO 00IIei
XUMHH

Pazbop 3amanuii KOHTPOJIBHOW pabOTHI MO 00-
el XuMun (OTBETHI Ha BOIMPOCHI M PEIICHHE
3aJlaHWi, BBI3BABIIIUX 3aTPYAHECHHE Yy CIyIlaTe-
neii). Pemenne 3amay.

NPAKTUYECKHME 3AHATHS IO HEOPTAHUYECKOM XUMUHN

14,

Hemerammel. OOmmuii  0630p.
Bonopoxn. Bona. Ilepokcun Bo-
nopoja

DNEKTpOHHOE CTPOEHHE aTroMa BOAOPOAA.
JIBOMCTBEHHOE TIOJIOXKEHUE B IEPUOAUYECKON
cucreme JI.M. MenneneeBa (IIC). Ctpoenue
MOJIEKYJIBI BOJIOPOJa, (PU3MUECKHE M XUMHUYe-
ckue csoucrBa. [lonmydyenue Bogopona. Bona, ee
CBOWCTBA, CTpOeHUE MOJIEKybl. [lepokcun Bo-
JI0pOJ1a, €r0 CTPOCHHE, KUCIOTHO-OCHOBHBIE U
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.




15.

["anorensl u nux COCANHCHUA

["anorensl, 001Iasi XapaKTepUCTHUKA, DJIEKTPOH-
HOE€ CTPOCHHUE, N3MEHECHUE CBOMCTB B MOATPYII-
ne. ['anorenoBomopoasl, ux cBorcrBa. Kucmio-
pOACONEpKAIIKNE  COCOUHEHUS  TaJOTrCHOB.
Xnop. XJa0poBoAOPOA. XJIOPOBOJAOPOIHAS KUC-
nota. XJIOpUJIbL, MOJy4YeHne U cBorcTBa. Kaue-
CTBEHHBIE PEAKIIMH HA TAJIOT€HU]] — HOHBI.

16.

p-aneMenTsl  VI-0ii  rpymibl
IIC. Kucnopon, Cepa u ux co-
eAMHEHUS

DNEeKTpOHHOE CTPOECHHE aToMa KUCIopoAaa, Xa-
paKTEepHBIE CTETIEHU OKUCIICHUS, HAXOX/IEHUE B
npupoje, GU3nIecKne, XMMUIECKUE CBOWCTBA,
noyiydeHue kuciaopojaa. O30H-auI0TpoIHas MO-
TudUKAIAS KUCIOpPOaa. DJIEKTPOHHOE CTpOe-
HUE aToMa cepbl. AJUTOTPOITHbIE MOJAUPUKALINH
cepbl. XapakTEepHblE CTENEHH OKHCIICHHUS.
Haxoxnenue B npupoje, Gpu3nueckue u XuMu-
YECKHE CBOMCTBA, MOJydYeHue cepbl. CepoBOIO-
poJ, ero mojiydeHue, coicrtsa. CepoBonopo-
Hasg kucnota. Cynbduasl U TUIAPOCYIb(PUIBI.
KauectBenHnas peakuus Ha CyibGUI-UOH.
Oxcunst cepol (1V) u (VI), ux nonyuenue. ®u-
3MYECKUE W XHUMHYECKHE CBOMCTBA OKCHJIOB.
Cepnucras kucnota. Cynbputsl. I[lonyuenue u
CBOMCTBA.

17,

Cepnasg kuciora

CepHas Kucno0Ta, €€ CTPOCHUE, CBOMCTBA, MOJTY-
yenue. Cynbdarel. [lonmydyenue u cBoiictBa. Ka-
YECTBEHHAs peaKIys Ha CyJb(aT- HOHBI.

18.

Azor. AmMmmak. Comu amMmo-
Hus1. OKcuabl a3oTa. A30THUCTas
Kkuciaora. Hurpursl

DIEKTPOHHOE CTpOeHHUE aToMa a3ota. CTpoeHue
MOJIEKYJIbI a30Ta, HaXOXJAeHue B npupojae. du-
3UYECKHE U XMMHUUYECKHUE CBOMCTBA a30Ta U €ro
HEOPraHWYECKUX COCIUMHEHUNW — aMMHaKa, OK-
cugos azora (1) u (1V), ux nonyuenue. Tepmu-
Yeckoe pasziokeHue cojed amMmoHuda. Kucior-

HO-OCHOBHBIE u OKMCIIUTEIbHO-
BOCCTAHOBHUTCJILHBIE CBOMCTBA COCIMHCHUU
a3orTa.

19.

A3otHas kucnora. Hutpatsl

A3OTHas KucioTa, e€ (pu3nyecknue M XUMHue-
CKHE CBOICTBA, mosrydeHue. Coiau a30THOM KHC-
70Thl: HUATpATHL. [loydeHue, UX TepMUYECKOE
pa3JIOKEHHUE.

20.

®dochop M €ro COCIUHEHUSA:
OKCHJIbI, KUCJIOTHI ¥ COJTU

DnekTpoHHOE cTpoeHue atoma docdopa, amio-
TponHbie MoauduKanuu dhocdopa.

HaxoxxneHnue B nmpupone, GuU3ndeckue U XHUMH-
yeckue cBoiictBa docdopa. Dochun, hochumbr
U UX CBOMCTBa, noiaydenue. Oxcunpl dochopa
(III) u (V). ®ochopusie kuciaotel. Docdartsl,




IMOJIY4YCHHUC U CBOMCTBA.

21,

Yraepon, KpeMHUHM U HX CO-
€MHECHUS

DIIEKTPOHHOE CTPOEHUE aToma yriiepoia, CTe-
MEHU OKUCIICHUS, (PU3NYECKHEe W XUMUYECKHE
CBOMCTBa, aJJIOTPOIHbIE MOAU(MUKAIMKA aTOMa
yraepona. Haxoxnenue B mpupoge. OKcHIbl
yraepona (II) u (IV), ux cBoiictBa, nojgyyeHue.
YroneHas kucinora. KapooHnatsr u rugpokap0o-
HaThl. KauecTBeHHass peakiusi Ha KapOoHAT
HMOH. DJIEKTPOHHOE CTPOCHHE aToMa KPEMHUS.
[Tpupoansie coequuenus. Oxcua kpeMuus (IV).
Cunan. Cumuunasl. KpemneBas kucnora. Cu-
nukatel. CBoiictBa u mnonydeHue. I[IpowusBon-
CTBO CTEKJIA.

22,

Meramnel. O6muit  0630p.
DIIEKTPOJN3 pacIIaBOB U BO/JI-
HBIX PACTBOPOB AJIEKTPOJIUTOB.
S-anemenTsl | u |l rpynmn

[Tonoxenue meramnos | u |l rpynm B [1C. Dnek-
TPOHHOE CTPOCHUE WIEIOYHBIX METAJIOB (JIH-
TUM, HATPUH, KaJni), HAXOXKJICHUE B IIPUPOJIC,
(dbu3nyecKkue U XMMHUYECKUE CBOMCTBA, CIIOCOOBI
noinyyeHusl. ['Mapuabl, OKCUABL, NEPOKCHIBL,
TUAPOKCHUIBI U COJIH.

DJIGKTPOHHOE CTPOCHHE AaTOMOB OepHILIHA,
MarHusi, Kajabius, Oapus. Haxoxnenue B mnpu-
poae. PuznuecKkue U XUMHUYECKHUE CBOMCTBA,
CIOCOOBI MOJTYyYECHHUS] METAJUIOB U UX COCIAUHE-
HuM. ['mapunasl, OKCUAbI, NEPOKCUIBI, THIPOK-
cuabl. JKecTKoCTh BOJBI M CIIOCOOBI €€ ycTpa-
HEHHS. DJEKTPOJIM3 PaCIUIaBOB M BOJHBIX pac-
TBOPOB AJIEKTPOJIUTOB.

23.

p-,d- MeTamael:  aTIOMUHUH,
LMHK (aM(pOTEepHbIE METaIIIbI),

DIIEKTPOHHOE CTPOCHHE, (PU3UICCKUE U XUMHU-
YEeCKHUE CBOMCTBA aJOMHUHMS M LHMHKA. AM(o-
TEPHOCTh AJIOMHMHMS, LIMHKA M UX KCHJIOB M
TUAPOKCUNIOB. [ MAPOKCOKOMIUIEKCH —aJIFOMU-
HUS, IUHKA.

24,

d-merauist: XpOM, MapraHel nu
X COCANHCHMU.

[Tonoxenue d-3neMEeHTOB (Maprasel, XpoM) B
I[IC DnekTtpoHHOE cTpoeHHE, (U3HUUYCCKHE U
XUMUYECKHE CBOMCTBA aTOMOB XpOMa, MapraH-
1a ¥ UX coequHeHnuid. AMMOTEPHOCTh OKCUJIA U
ruapokcuna  xpoma (ll1). OkucnauTenpHO-
BOCCTAHOBUTEJIbHBIE  CBOWCTBAa  COCIUHECHUM
XpoMa M Maprasiia.




25,

d-mMeTais;
cepebpo

XKEIC30, MECIb H

[Tonoxenue d-ayieMeHTOB (Kele30, MEIb U Ce-
pebpo) B IIC, ux snextpoHHoe cTpoeHue. du-
3MYECKUE U XUMHUYECKHE CBOWCTBA aTOMOB Me-
TAJJIOB U UX COEIUHEHUN. KNCIOTHO-OCHOBHBIE
U OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
coeuHEHN kene3a. KaduecTBeHHBbIE peakiuu
Ha uwonbl xene3a (II) u (l1l). CnocobHoCcTh K

KOMIUIEKCOOOPa30BaHUIO.

5. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM WHBbIE MAaTepHaIbl, HEOOXO0IH-
Mble JUISl OLleHKH 3HAHMii, yMeHUii, HABBIKOB U (WJIH) ONbITA JeSITEIbHOCTH,
XapaKTepu3yIIuX 3Tanbl GopMHPOBaHHS KOMIETEHI[HI B mMpolecce 0CBOe-
HHs 00pa30BaTEIbHOI MPOrpaMMbI

JI71st o1leHUBaHUsI PE3YJIbTATOB OOYUEHHUS B BUJIE 3HAHMIM HCIIOJIb3YIOTCS Clle-
TYOIIHME THITHI KOHTPOJIS:

- KOHTpOJIbHBIE paboThl B popmare EI'3;

- YCTHBIN OIIPOC;

- HHIUBUYyaJIbHOE cOOeCeJOBaHMUE;

Ilpumepovr mecmoguvix 3a0anuil 01 OYeHKU 3HAHUIL:
IIpuMepHbIiA BapuaHT BXOAHOT0 KOHTPOJIs (I cemecTp)

Tema: O0mas xumMmus

K kaxaomy 3aJaHMI0 4acTH A JaHBI HECKOJIBKO OTBETOB, M3 KOTOPBIX
TOJIbKO OAMH BepHbI. BuiOepure BepHbIil, 10 Bamemy MHeHuio, orser. B
Ta0JiMle OTBETOB II0J HOMEPOM 3aJaHHMs B KJIeTOYKe 3anumure uudpy,
cooTBeTCTBYIOIIYIO Bamemy orBery.
Ne 1 12 |3 4 5 |6 7 |8
3a1aHus
OTBET
1. ATom snemeHTa, MakCUMaibHasl CTENEHb OKHUCIEHUS KOTOporo +6, B MepBOM
BO30Y>KJICHHOM COCTOSIHUM MMEET 3JIEKTPOHHYI0 KOH(UIYpalUi0 BHEIIHETO JHEp-
TE€TUYECKOT0 YPOBHS:

1) 3s23p* 2) 2s'2p32d? 3) 3s'3p°® 4) 3s?3p33d!
2. B psiiy XUMHUYECKUX DJIEMEHTOB OapHii—CTPOHIIMI—MarHuii yCHINBaeTCs:
1) criocoOHOCTh aTOMa OT/aBaTh JJIEKTPOHBI 3) BBICIIAs CTETIEHb OKHUC-
JeHus
2) HU3IIask CTCTIEHb OKUCIICHUS 4) HEMETAIIINYECKUE CBOM-
CTBa

3. B xnope u xsopuzae 0apusi XuMu4ecKkas CBsi3b COOTBETCTBEHHO
1) noHHAs U KOBAJICHTHAS MOJIIpHAs
2) KOBAJICHTHAS HEMIOJISIPHAS U METaJLTHYeCKast
3) KOBaJICHTHAsI TIOJISIPHASI U HOHHAS
4) KoBaJIeHTHas! HEMOJIAPHAsA U UOHHAs

4. HemonekynsipHOE CTPOCHUE UMEET:
1) Cl, 2) CO 3) Si 4) P,0s




5. Kpucrannuueckas penieTka Xjaopuja BoIOpoaa:

1) nonHas 2) MOJIEKyJIsIpHasi 3) Metammuyeckas 4)
aTOMHas
6. OcHOBHBIM U aM()OTEPHBIM OKCHIAMH COOTBETCTBEHHO SIBJISIFOTCS

1) FeO u CaO 2) Al,O5 u K20 3) CO,u NO 4) MgO u
FGzOg

/. Kakue u3 npruBeIeHHBIX YTBEPKICHUN BEPHBI?
A. AMmdoTepHbIe OKCUBI — 3TO OKCHJIBI aM(POTEPHBIX METAILIOB.
b. AmdoTepHbIe OKCHIBI PACTBOPSIOTCS B BOJIE.
1) BepHO TOJIBKO A 3) BepHO TOJBKO b
2) BepHBI 002 YTBEPIKICHHS 4) 06a yTBepKACHHS HEBEPHBI
8. BepHbl 1 cneayrolue CyKIeHUs 0 HeMeTauiax?
A. He Bce HeMeTalIbl SABJIIOTCS XUMUYECKH aKTUBHBIMU BEILIECTBAMU.
b. Hemeramnam xapakTepHbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOIi-
CTBaA.
1) BepHO TOJIBKO A 3) BepHO TONBKO b
2) BepHBI 00a CYXICHUS 4) 06a cy>KJeHuUsI HEBEPHBI

Tema: Heoprannyeckasi XumMusi

K xaxaomy 3agaHuio ¢ BLIOOPOM OTBeTa JAaHbl HECKOJIbKO OTBETOB, U3
KOTOPBIX TOJBbKO OAUH BepHbI. BbiOepure BepHbI, mo Bamemy MHeHulo,
OTBeT.

Ne 1 |2 |3 4 5 |6 7 |8
3aaHusd
OTBET

1. Bogopon pearupyeT co BCeMH BellecTBaMu Habopa:
1) CH,0, O,, CoHg 2) S, P, CH3NO; 3) N, Fe, HF 4)S, Si,C
2. C Booii 6e3 HarpeBaHMs pearupyer:

1) UK 2) Mean 3) xene3o 4) Gapuii
3. M'mapokcua kanust He pearupyer C:
1) Cr,04 2) Fe;0s 3) BaO 4) BeO

4. YCcTaHOBHUTE COOTBETCTBUE MEX]y PEarupyroluMy BEIIECTBAMH U MPOAYKTaMHU,
COAEpKAIMMU KPEMHUM.

Pearupyromue BemecTsa [IponykTsl
A)Si+ Mg —» 1) SiH,4
B) Si + NaOH.p) — 2) H,SiO3
B) Ca,Si + H,0— 3) Na,SiO;
I') Si0; + Mg— 4) CaSiOs

5) Mg.Si

6) Si

5. BepHbl 11 yTBEpKIeHUS?
A. Kuciopos He pearupyer ¢ XJIOPOM.
b. Kucnopon obpasyercs npu pa3noKeHUH MIEpMaHTaHATa KaJusl.
1) BepHO TONBKO A. 2) BepHO TOJBKO b
3) BepHbI 00a yTBepkaeHus  4) o0a yTBEPKICHUS] HEBEPHBI



6. luxpomat-uoHbI B KUCJIOU cpefie JIeTKo nepexoasat B ol xpoma (1) mox neit-
CTBUEM:
1) H,S 2) H2SO4 3) SO; 4) H3PO, 5) O; 6)
K2SO3
7. XJ0p BCTyNaeT B PEAKIIHUIO C:
1) xmopumom xenesa (111)
2) xmopuom keiesa (11)
3) XJIOpUIOM ATFOMUHHUS
4) TUXpoOMaTOM Kayus
8. Cepa mposiBIsieT KaK OKUCIUTENbHbIE, TAK U BOCCTAHOBUTEIBHBIE CBOWCTBA MpPHU
B3aMMOJECHUCTBHH C:
1) BOZOopoaOM U Keae30M
2) yriepoJoM U IUHKOM
3) xsiopom u GpTopom
4) HaTpUEeM U KUCIOPOJIOM

IIpyMepHBIA BAPUAHT KOHTPOJIbHOM padoThl 0 TeMe «CnupThl U (PeHOIbD»

Buvibepume 00un npaeunvHwlii omeem u3 4emuvlpéx npeodioHceHHbIX.
1. K xnaccy npenenbHbIX 0JIHOATOMHBIX CITUPTOB MOKET OTHOCUTHCS BEIIECTBO CO-
CTaBa

1) CsHgO 2) C¢HsOH 3) CsHgO 4) C3HeO-
2. BemectBo, ctpykrypa kotoporo: CHs—CH—CH—CHj3, umeet Ha3BaHue

CH; OH

1) 2-metunOyranon-3 2) 3-MEeTHITIPIIAHOI-2

3) 2-MEeTHIPOTIAHOI-2 4) 3-MeTHII0yTaHOI-2
3. lnis1 aTaHOJa XapakTepHa H30MepHsl

1) yrnepoaHoro ckesnera 2) reoMeTpuyecKas

3) MexXKIaccoBast 4)  monoxeHus  (PYHKIMOHATHHOM
TPYIIIBI
4. T'omoJi0oroM nponaHoJsia-2 siBIseTcs

1) nponan 2) nponanoi-1

3) METUIATUIIOBBIN 3pUp 4) 6yranosn-2

5. Cpenu yTBEPKICHUM:
A. Bce cnupThl XOpOIIO PacTBOPSIIOTCS B BOJIE.
b. Mexy MoeKyIaMu CIIMPTOB M BOJBI 00Pa3yIOTCSl BOAOPOIHBIC CBSI3U, —
1) BepHO TONMBKO A
2) BepHO TOJIbKO b
3) BepHBI 00a yTBEPKICHUS
4) o0a yTBEpKICHHS HEBEPHBI
6. TemmepaTypa KuTieHUsI METaHOJa BBIIIE, YEM Y ITaHa, TOTOMY YTO
1) y MeTaHOJa BbIIIE MOJEKYJISIPHAs Macca
2) MoJleKyJa MEeTaHOJIa COJIEPYKUT aTOM KHCIIOpoa
3) MKy MOJIEKYJIaMHi METaHOIa 00pa3yloTCs BOJIOPOIHBIC CBS3H



4) B MOJIEKYJIE 3TaHA €CTh HEMOJISIPHBIE KOBAJECHTHBIE CBSI3U MEXAY aTOMaMU
yriaepoja
/. CnupThI NPOSABIISIOT CIIA0bIE KUCIOTHBIE CBOMCTBA 110 TPUYHHE

1) monsiproctu cBsizu O—H

2) Xxopouieil pacCTBOPUMOCTH B BOJIE

3) BAMSHUS YIJIEBOAOPOAHOTO paaukana Ha rpynny O—H

4) HanM4Ks HEMOACIEHHOW Maphl AIEKTPOHOB y aTOMa KUCIIOpOoaa
8. KucnoTtHsie cBoiicTBa cpeiy MEPEUMCICHHBIX HIDKE BEIIECTB HanOosee BhIpaxe-
HBI Y

1) nponanona-1 2) ¢enona 3) npomnana 4) BOJIBI
9. KuciioTHbie CBOMCTBA 3TAaHOJIA TIPOSBISIIOTCS B PEAKITUH C

1) Hatprem 2) oxcugom meau(ll)

3) XJI0pOBOJIOPOIOM 4) mogkucineHHbpM pacTBopoM KMnO,

10. Baustarie 6€H30IHOTO KOJIbIIA HAa TUAPOKCUIIBHYIO TPYIIIY B MOJIEKyse GeHoma
JIOKa3bIBAET peakius ¢eHoa ¢

1) 6pomHOI BOIO# 2) TUAPOKCUIOM HATpUs

3) a30THOM KHUCIIOTOM 4) popmanbaeruaom
11. Tony6oii ocagok runpokcuna meau(ll) obpasyer BacHMIBKOBO-CHHUN PacTBOP
0 IENCTBUEM

1) 6yTunena 2) 6yranona 3) 6yrannuona-1,2 4) Oyraaue-
Ha-1,3
12. IIpu okucneHuyn npomnaxHona-2 oopasyercs

1) ankeH  2) MHOTOAQTOMHBIN CIIUPT 3) anpneruna 4) xeToH

13. Cpenu yTBepKACHUI:

A. Peaknuu 3amelieHnsi B O€H30JIbHOM KOJIbLIE Y ()eHOJIAa MPOTEKAIOT JIerye,
yeMm y OeH3ora.

b. ®enoun, B 0TNIMYKE OT 3TaHOJA, HE pearupyeT co MIEJ0YaMHu, —

1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKICHHUS 4) 0ba yTBEepKIEHUSI HEBEPHbI
14. B uenu npeBpamenuii CH;—CH,—OH —X — CH>OH—CH,OH BemecTBOM
X sBIs€TCSA

1) CH,CI—CH,CI 2) CH,=CH, 3) CHs—CH_CI 4)
CH;—CH=0
15. MeTaHO He B3aUMOAEHCTBYET C

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

16. OnHUM U3 TPOIYKTOB PEaKIMM, MPOTEKAIOIIEH MPU HAarpeBaHUU METAHOJIA C
KOHILICHTPUPOBAHHOW CEPHOM KUCIIOTOM, SIBISCTCSA

1) CH,=CH; 2) CHs—Cl 3) CH4 4) CH3—0—CH3;
17. B pe3ynbrarte HarpeBaHus NporaHoia-1 ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIO-
TOM mpu Temreparype cBbiiie 140° oOpa3yeTcsi IperuMyIeCTBEHHO

1) mpocroii a¢up 2) cnoXHbIN 3uUp 3) anbaerun 4) an-
KEH

18. DTUIEHTIUKOIL PearupyeT ¢
1) HCI 2) NaOH 3) CH3;COONa 4) CuSO,



19. KonuvecTBo BemiecTBa KUCIOPOJa, HEOOXOIUMOTO JJsi TOJHOrO cropanus 1
MOJIb 3TUJIOBOTO CIIUPTA, PaBHO

1) 1 Mmonn 2) 2 MOJib 3) 3 mob 4) 5 moJb
20. IIpeumy1iiecCTBEHHO BTOPHUHBIN CIUPT 00pa3yeTcs Mpy rUApaTauu

1) CH2=CH—CC|3 2) CH3—C H=CH(C Hg)—CHg

3) CH=CH; 4) CH=CH—CHs
21. Tlponannon-1,2 MokeT OBITH OJTYUYEH B PEAKIHH

1) 1,2-nuxmoprponana co ClIUPTOBBIM PACTBOPOM HIETIOYH

2) mponeHa ¢ pacTBOPOM IEpMaHTraHaTa Kaaus

3) rugparanuy MpornaHosa

4) rugpaTauu nIponuHa
22. Ilpu B3aumopeiicTBum OyTeHa-1 ¢ BOfoi 00pa3yeTcs MperuMyIeCTBEHHO

1) 6yranon-2 2) OyreH-1-o1-2 3) Oyranoi-1 4) OyTeH-
lon-1
23. byranoin-2 MOXHO TIOTyYUTh

1) ruaparanueii Oyrena-1

2) BOCCTaHOBJICHUEM OyTaHAJISI

3) 1IEeT0YHBIM TUAPOINU30M |-XT0pOyTaHa

4) BocCTaHOBJIEHHEM OyTaHOBOM KUCIOTHI
24. MeTtaHoIl He MOsKeT OBITh MOTYYCH B pEaKIuu

1) yrapHoro rasa ¢ BOJOpO/IOM B IPUCYTCTBUH KaTaJlu3aTopa

2) XJIOpMETaHa ¢ BOAHBIM PACTBOPOM IIEIOUN

3) neruaparaliuu METaHOBON KUCIIOTHI

4) rugpupoBanus popMalbaeruaa

Yactp 2
Omeemom K 3a0QHUAM IMOU HACMU AGIAEMCA NOC1€008AMETbHOCHb
uugp uau uucno.
25. YCTaHOBUTE COOTBETCTBUE MEKIY MCXOJIHBIMU BEIIECTBAMU U OCHOBHBIM ITPO-
JYKTOM PEaKIUU.

NCXOJ/IHBIE BEILIECTBA IMPOAYKT PEAKIIMN

A) CHz— CH,—CH,CI + NaOH 1) CH;—CO—CH3;

B) CH,=CH—CH3s+ H,O 2) CH;—CHOH—CHj3;
B) CH;—CHOH—CH3; + CuO 3) HO—CH,—CH>—CHj3

F) CH;—CH,—CH=0 + H»

Omeemom cayxcum nociedosamenvhocms uyudpp. Lugpor 6 omeeme mo-
2YH HOGMOPAMbCAL.
26. IIpakTHyecku OCyIeCTBUMbI XUMUYECKHUE PEAKITUU

1) C,HsOH + NaOH(p-p) —

2) CeHsOH + NaHCO3 —

3) CH3OH + Cu0 ——

4) C2H50H kony.H,S0,,t°

5) C¢HsOH + Bry-ag—

6) CsHsOH + HCl —

Omeemom ciayxncum nocieo06amenbHoCHs YuQp.
27. Pacmoyio)uTe B TOPSIIKE YCUIICHUS KUCIIOTHBIX CBOMCTB BEIIECTBA



1) aTanon 2) ¢eHon 3) meTaH 4) Boa

Omeemom cayxcum nociedosamerbHocCms yugp.
28. O0béM BoslOpOJa (TIpH H.Y.), BBIICIUBILIETOCS NPHU B3auMOJEHCTBUM 9,2 T 3Ta-
HOoJa U 9,2 T HATpHsl, PABEH ... JI.

Omeemom cayscum uucio, OnpedeiéHHoe ¢ moYHOCHbI0 00 COMBIX.

IIpumepHBIA BADUAHT KOHTPOJILHOM PadoThI 10 TeMe
«KapOoHoBbIE KMCJI0THD)

Buvioepume 00un npasunvnvlit omeem u3 4emuvipéx nPpeodioHceHHbIX.
1. K kyaccy npefenbHbIX OJJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT MPUHAJJICKUT Be-
IIECTBO COCTaBa

1) CsHgO 2) CsHsO2 3) C2HgO3 4) C;HeO
2. Mounekyina akpuIoBOM (IIPOTIEHOBOM ) KUCIOTHI COJEPKUT

1) oquH aTOM KUCTIOpOJIa U OJIHY TT-CBSI3h

2) n1Ba aToMa KHUCIOpOJia U JIBE T-CBSI3U

3) OAMH aTOM KHUCJIOPOJia U JBE T-CBS3H

4) nBa aToMa KHCJIOPOJia U OJIHY T-CBSI3b
3. 3omepoM mpomnaHoOBOM KUCIOTHI He SIBJISETCS

1) meTunanerar 2) stundopmuat

2) 1-TUuapOoKCUIIPOIIAaHOH 4) nponaunauoin-1,2
4. BemiectBo, ctpyktypa kotoporo: CH;—C=CH—CH—CH=0, na3biBaetcs

CHs OH

1) 2-ruapoKcu-4-MeTHIINCHTEH-3-0Bast KUCJIOTa

2) 4-TuapoKCu-2-METHITICHTEH-2-0Basl KHCIIOTa

3) 4-meTHaTnIeHTEeH-3-0J10Bast KMCJIOT

4) 2-MeTHUITICHTeH-2-0J10Basi KUCJIOTa
5. Inst 2-ruApOoKCUNPONIaHOBOM (MOJIOYHOM) KMCIIOTHI He XapaKTepHa U3oMepus

1) monoxenus QyHKITMOHAIBHON TPYIIIIBI 2) onTuyeckas

3) reomeTpuueckas 4) MexkaccoBast
6. Cpenu yTBEpKIACHHIA:

A. B kapOOKCHIIbHOM Tpymine KapOOHOBBIX KUCIIOT CYIIECTBYET CONPSKEHHAS
CHCTEeMa DJIEKTPOHOB TT-CBSI3U W HETIOACIEHHON 3IIEKTPOHHOMN Maphl TUAPOKCHIBLHO-
ro aToOMa KHCI0pOo/a.

b. Brnusaue xapOOHMIBHON TpyNIbl HA TUAPOKCHI MPUBOIUT K YCHIICHHUIO
KHCJIOTHBIX CBOWCTB KapOOKCHIIBHOU TPYIIIIBI, —

1) BepHO TOJIBKO A 2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKICHUS 4) 06a yTBEepkKICHUSI HEBEPHBI
/. B pesynbrate BIUSHUSA THAPOKCUIBHOM IpyMIbl Ha KApOOHUIBHYIO TIpEIeIbHbIC
KapOOHOBBIE KUCIIOTHI

1) xopo1110 pacTBOPUMBI B BOJIE

2) BCTYNAIOT B pEaKIUI0 dTepUpUKaAIIUN

3) He BCTyNaroT B peaKIUH NPUCOECANHEHUS

4) 00nagarT BEIPAXKEHHBIMUA KUCITOTHBIMU CBOMCTBAMMU



8. KucnoTtHsie cBOlicTBa cpeay MEPEUMCICHHBIX HIDKE BEIIECTB HanbOosee BhIpaxe-
HBI Y

1) XJTOpyKCYCHOM KHUCTOTHI 2) ¢enomna

3) MypaBbUHOM KUCIOTHI 4) nponaHosa
9. Auerat HaTpUs He MOJYYUTCS P ICUCTBUU HA YKCYCHYIO KUCIIOTY

1) HaTpus 2) ruApOKCUAA HATPUS

3) kapboHaTa HaTpus 4) xnmopuaa HaATpUs

10. [IpomanoBas KHCIOTa BCTYMAET B PEAKIIUIO C

1) aMmMuayHBIM PacTBOPOM OKCHA cepedpa

2) cynbharoMm HaTpHs

3) XJI0pOBOJIOPOIOM

4) 6poMoM
11. OgauM U3 OPOYKTOB IIEJIOYHOTO THUIPOJIM3a METUIIOBOrO 3(dupa yKCYCHOMU
KHUCJIOTHI SIBISICTCS

1) ykcycHast KucioTa 2) METaHOT

3) auMeTUII0BBIN 3up 4) meTusiaT HaTpPUs
12. [IpoxykTOoM peakuuu 3TeprudUKaIuil MOXKET ObITH

1) Bona 2) TUATUIOBBIN uUp

3) 6yranon 4) ykcycHasi KHCIIOTa

13. Temneparypa KUTIEHUSI METAHOBOW KUCJIOTHI BBIIIIE, YEM Y dTaHAS, IIOTOMY YTO
1) y aTaHanst MeHbIe MOJIEKYJISIpHAsl Macca
2) MOJIEKYJIa METAHOBOW KUCJIOTBI COJAEP>KUT OO0JIbIIIE aTOMOB KHCIOPOIa
3) MeXIy MOJIEKYJIaMl METAHOBOM KUCJIOTHI 00pa3yloTCs BOJOPOIHBIE CBSI3H
4) B MOJIEKyJIe 3TaHAJIA €CTh HEMOJSPHbIE KOBAJIEHTHBIE CBSI3M MEXAY aTo-
MaMH yTaepoja
14. )Kunkue pacTuTeNbHbIC Maciia He BCTYNAKT B PEAKIIHIO C
1) Bomopoaom 2) pacTBOpPOM MEpMAaHraHaTa KaJusl
3) rMuepuHOM 4) pacTBOPOM THUIPOKCHUIA HATPUS
15. MypaBbUHYIO KHUCJIOTY MOKHO TIOJIyYUTh B PEAKITUU
1) xJiopMeTaHa ¢ pacTBOPOM HIETOUH
2) mEN0YHOTO THAPOIN3a MeTuIhopMHuaTa
3) BOCCTaHOBJIEHUSI MyPABbUHOTO allbJIETH/a
4) popmMuara HaTpus C KOHIIEHTPUPOBAHHOM CEPHON KUCIOTOM
16. KucnotHble CBOMCTBA YKCYCHOUM KHUCTIOTHI IPOSIBIISIIOTCS B PEAKITUH C
1) METHJIOBBIM CLTUPTOM
2) kapOOHATOM HATpPHS
3) KuCI0poI0M

4) 6poMoM

17. B uenu npeBpamenniit CH=CH — X — CH3—COOH BemectBoM X siBIsieTCs
1) CH2C|—CH2C| 2) CH2=CH2
3) CH;—COONa 4) CH;—CH=0

18. B uenu npeppamennii X —2° 5 CH;—CH=0 —%©": , Y
BemecTBaMu X U Y COOTBETCTBEHHO SIBIISIFOTCS
1) oTUIEH U ATaHOJ 2) 9TaHOJI U YKCYCHAasl KUCIIOTa
3) aueTusIeH U 3TaHO 3) aeTusIeH U YKCYCHas KUCII0Ta



19. Ilpu mocnenoBaTeIbHOM JEHCTBUM HA STUJIEH KHUCIOPOJa B MIPUCYTCTBHH XJIO-
PUIIOB MaJIaausd U MeAH, a 3ateM ruapokcuaa meau(ll) mpu HarpeBanuu, oopasy-
eTcst

1) ykcycHast KUCJIOTa 2)aTaHoN  3) aleTWICH 4) anerat meau(ll)
20. ben3oliHas KMCJIOTa He MOKeT OBITh MOJyUYeHa B PEaKIIuu

1) 6eH3oara Kaaus ¢ STaHOJIOM

2) oxucnenus 6ensanpaeruga (CeHsCHO)

3) KUCIOTHOTO TUPOIN3a METHIOEH30aTa

4) Toiryona ¢ MOAKUCICHHBIM pacTBOPOM MEPMaHTaHATa KaJHsI
21. TIpoxyKTOM B3aUMOICUCTBHS YKCYCHON KUCIOTHI C METAHOJIOM SIBIISICTCS

1) HCO—O—CH;—CH3 2) CHs—CO—0—CH3;
3) CHs—CH,—0O—CH3; 4) CHs—CH,—COOH
22. OTIUYUTh MypaBbUHYIO KUCIOTY OT YKCYCHOM MOYKHO C TIOMOIIIBIO
1) nakmyca 2) aMMHa4YyHOI0 pacTBOpa OKcUja cepedpa
3) ruapokcuaa meau(ll) 4) xapOoHaTa HATPUS

23. Jlnst MmeTuioBoro s¢hupa METaKpHIOBOH (2-METHIIMPONIEHOBOM) KUCIOThI XapaK-
TEepHA PEaKITUs

1) srepudukanuu 2) HeUTpanu3auu
3) nonuMepu3zauu 4) NOJIUKOHEHCAIINHT
Yacrtp 2

Omeemom K 3a0QHUAM IMOU UACMU AGTAEMCA HOC/1€008aAME/IbHOCHb
uughp unu uucno.
24. YCTaHOBHUTE COOTBETCTBHE MEXKIY MCXOJHBIMU BEIIECTBAMH U OCHOBHBIM IIPO-
JTYKTOM PeaKIuu

NCXOJHBIE BEIHECTBA ITPOAYKThI PEAKIIMIN
A) CHy—CH=0 + Cu(OH), 1) CH+—COOH
B) CH;—COONa + H,S0O4 2) CH;—CH,—ONa
B) CH=—COOH + NaOH 3) CO,
') HCOOH + Ag,0 4) CH;—COONa
5) HCOOAg

Omeemom cayxcum nociedosamenvhocms uyudpp. Llugpor 6 omeeme mo-
2ym nOBMOPAMbCA.
25. YKcyCHasi KHCIIOTa BCTYMAeT B PEAKITUIO C
1) aMmMuauyHBIM PACTBOPOM OKCHa cepedpa
2) ruapokapOOHATOM HATPUS
3) ruapoxcugom meau(ll)
4) XJI0puAOM HATpUs
5) XJ0pOBOJIOPOIOM
6) xJI0pOoM
Omeemom cayscum nociedoeamenbHocmsv yugp.
26. PacrmoiouTe B OPSIIKE YCHIICHHSI KUCJIOTHBIX CBOMCTB
1) benon 2) MypaBbUHas KACIIOTA
3) TpUXJIOPYKCYCHAsI KUCJIOTa 4) yKCycHasi KUCJI0Ta
Omeemom cayyicum nocneoosameibHocms yugp.

IIpuMepHBIi BADHAHT UTOTOBOW KOHTPOJILHON padoTsl (Il cemecTp)



1. U ¢ MetanmuueckuM HaTtpuem, u ¢ rugpokcuaom meau (Il) pearupyert:

1) sranou 2) denou 3) STHIICHTJINKOJIH 4) mporaHoJI-2
2. Ilpun HarpeBaHWU TMPEACTHHBIX OJHOATOMHBIX CIIMPTOB C KOHIICHTPUPOBAHHOM
CEepHOM KHCJIOTON 00pa3yroTCs:

1) anperuapr  2) keToHsl  3) mpocThie 3hupsl  4) KapOOHOBBIE KUCIOTHI
3. U ykcycHast KuciaoTa U 3TUJIAIeTaT pearupyor C:

1) Na 2) KOH 3) NaHCO; 4) KMnO; (pa36.
pactBop)
4. BepHbl U CIEAYIONINE CYXICHHUS O CBOMCTBaX yKa3aHHBIX KHCIOPOJACOIEpKa-
IIMX OPTaHUYECKUX COCTUHEHUN:

A) DTunarnerat noABepraeTcs rupoin3y.

b) MypaBbrHasi KUCloTa pearupyeT ¢ aMMHa4YHbIM PAaCTBOPOM OKCHJA Cepe-
opa(l).

1) BepHO TOJIBKO A 2) BEpHO TOJBKO b

3) BepHBI 00a CyKJICHHUS 4) oba cyKIeHus1 HEBEPHbI
5. Hemnrono3a, Tak ke Kak U TIII0K03a:

1) roput ¢ o6pazoBanuem CO;

2) BCTyIaeT B peakiuio "cepeOpsaHoro 3epkaia”

3) pactBopsiet ruapokcun meau (1)

4) BCTyNaeT B PEAKIIMIO MMOJIMKOHICHCAITUH
6. [Ipomanon-1 B 1abopaTopuu MOKHO TTOJTYIUTh B3aUMOICHCTBUEM:

1) 1-x0oprpornaHa ¢ BOAHBIM PACTBOPOM IIIETIOUYH

2) 1-x70pmporana co CHUPTOBBIM PACTBOPOM IICTIOUYH

3) nporeHa ¢ BoaoM

4) areToHa ¢ BOJOPOIOM
7. YKcycHas KucioTta o0pa3yercs Mpu OKUCICHUU:

1) sTuneHa 2) Oytena-1 3) Oytena-2 4) TUATUIIOBOTO 3HUpa
8. ByTunanerat MOXHO MOJIYYUTh MPU B3aUMOJICHCTBUM:

1) 3TaHOa U MACISTHOM KUCIOTHI

2) OyTaHOBOMW U CEPHON KHUCIIOT

3) YKCYCHO# KHCIIOTBI U OyTaHOJIa

4) GyTaHaisl ¥ STAHOBOW KHCIIOTHI
9. BemectBoM X B cxeme mipeBpanienuit  CioH20011 - X — Co;HsOH - siBsiercst:

1) CH;COOH 2) C12Hao 3) C¢H1206 4) CgH100s
10. BemectBoMm X B cXxeMe NPEBpPAIIEHU 3TUH —> X —> 3THJIOBBIM CIUPT SIBISETCH:

1) sTaHo 2) aTaH 3) sTaHaib 4) sTunamerat
11. AHunMH B3aMMOICICTBYET C:

1) ruapokcuIoM 2) HAaTpHs 3) OpoMHOI#1 BofOM 4) xopom

5) Tonyonaom 6) XJI0pOBOIOPOIOM 7) MeTaHOM
12. YcranoBute cooTBeTCTBUE MeX Ay HazBanueM OB u kiaccom (Tpymmoii), K Ko-
TOPOMY OHO TIPHHA/IJICIKHUT:

HA3BAHHE BEIIIECTBA KIIACC (I'PVYIIITA)
A) TounuH 1) yraeBon
b) rmoko3a 2) ambIerun

B) rmmnepun 3) cmupr



I') OGenzon 4) amuH

5) aMMHOKHCIIOTa

6) apomaTHYeCKuil yrieBOa0pOI
13. HamumuTe ypaBHEHHS PEaKIHid, C MOMOIIBI0 KOTOPBIX MOYHO OCYIIECTBUTH
CIICYIOIIHE MTPEBPAIICHHUS:

Cu{PH bg.t°

CH3;—CH,—CHO -

noJ UM epusyus X5
e S

cHzoH, H¥

X1 Cl, t° 5 X2 NaOH (cnupm) N X3 e, X4

14. Tlpu B3aumopeiicTBuu 3,1 T HEKOTOPOro MEPBUYHOTO aMHUHA C JOCTATOYHBIM
konmudecTBoM HBI obpasyercs 11,2 T conmu. Ycranosute ¢hopMmyiny aMUHa.

IIpuMepHBIA BADUAHT KOHTPOJILHOM Pad0ThI N0 TeMe «YTJIepod, KpeMHUI 1
uX coequHeHusi. S-3jeMeHTsl |, |1 rpynn. JaexkTpoaus»

1. Ecnu kamMeHHBIN yTOoJib HarpeTh 0€3 10CTyIa BO3AyXa, TO MOJIYYUTCS:

1) rpadut 2) KOKC 3) cMmona u ra3 4) acanpt
2. YT1Iiiepo/ B MPUPOJI€ BCTPEUACTCS:
1) B cB0OOOIHOM BHUJIE; a TaKke B cocTaBe: 2) HeTH, 3) KAMEHHOTO YIJisl, 4) JKUBBIX
OpraHU3MOB, 5) U3BECTHsIKA, 6) J0JOMUTA, 7) MecKa, 8) kapOuaa Kaibius, 9) npu-
poaHoro raza, 10) renepaTopHoro raza. Kakue npumMepsl UMEIOT MECTO B J1eHCTBH-
TeJbHOCTH?

1)1,2,4,56,7 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) nmeer:

1) nmonsipHOE CTpOCHME 2) noysipHbIE KOBAJICHTHBIE CBSI3U

3) cTpoeHue TPEyroJbHUKA 4) HENoJISIPHBIC KOBAJICHTHBIE CBS3U
4. TpaBiieHHE CTEKJIa OCHOBAHO Ha PEAKIINH MEXKIY:

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

3) SIOz u CaCOs3 4) SiOz, CaCOg, )51 N&zCOg
5. KapboHaTsl B BOJTHOM pacTBOpE pearupyroT ¢ YIJIEKUCIBIM ra3oM, 00pasys rui-
pOKapOOHATHI. ITO YTBEPKACHUE CIPABEIJIUBO:

1) TONBKO JIS1 PACTBOPUMBIX KApOOHATOB

2) UCKITIOYUTEIBHO Il HEPACTBOPUMBIX KapOOHATOB

3) TOJNBKO MPH HATPEBAHUH

4) nist OONBIIMHCTBA KapOOHATOB
6. MeTammuyeckue CBONCTBA AJIEMEHTOB TJIABHBIX MOJTPYIII C POCTOM MOPSIKOBO-

ro HOMepa:
1) BHayaJie YCHUJIMBAIOTCS, 3aTEM 0CJIa0eBalOT  2) HE U3MEHSIOTCS
3) ycwimBaroTcs 4) ocnabeBaroT
7. Conu HATPHSL M KaJTUSl OKPAITUBAIOT TUIAMS TOPEJIKH COOTBETCTBEHHO B IIBET:
1) po30BBIit 1 MAJIMHOBBII 2) (HOJIETOBBIN U TOIy0Oi
3) skenThIi U (HUOSICTOBBIH 4) )KEeNThIN ¥ CUHUI

8. KapOoHaTHYIO KECTKOCTh BOJBI MOYKHO YCTPAHUTh KUISTYCHUEM, MIOTOMY UTO
IPH ATOM:

1) Boaa HarpeBaetcs Boiie 100 °C

2) U3 IPUPOJHOTO COCTaBa BOJIbI YIAISIOTCS BCE PACTBOPEHHBIC ra3bl

3) KaTHOHBI KAJIBILIUS M MarHusi OCAXKIAIOTCS B BUJIC HEPACTBOPUMBIX COCIIH-
HEHHIA



4) HAKHUIIb OCAXKAACTCA Ha CTCHKAX COCyaa
9. HpI/I QJICKTPOJMU3C BOJHOT'O paCTBOpAa HUTPATA KaJIWA Ha aHOAC BbIACIIACTCA:

1) kucnopos 2) OypbIii Ta3 3) azoT 4) Bogopon
10. [Ipu snekTpoan3e BOAHOTO pacTBOpa PTOPHAA KAJIbLKs HA KaTO/I€ BBIICISACTCS
1) Bomopon 2) GTOpOBOIOPO 3) drop 4) KuCIopo

11. YcraHoBuTe COOTBETCTBHE MEXay (OPMYJION COJIM M YpaBHEHHUEM AaHOJHOTO
npoliecca Npu 3JIEKTPOJIU3E €€ BOJIHOIO pacTBOpA.

®OPMYVIJIA COJIN YPABHEHUE AHO/IHOI'O ITPOLIECCA
A)KCl 1) 2H,0 — 4e — O, + 4H"
B) AlBr, 2) 2H,0 + 2 —> Hy + 20H"
B) CuSOg4 3) 2CI -2e — Cl1,°
') AgNO; 4) 2Br - 2e — Bry’

5) 2S0,4% -2e — S;04*

6) 2NO3 -2e — 2NO; + O,
12. YcraHoBUTE COOTBETCTBUE MEXIY (OPMYJION BElIECTBA U MPOIYKTAMHU DJICK-
TPOJIM3a €ro0 BOJHOTO PACTBOPA HA MHEPTHBIX AJIEKTPOAaX.

®OPMVJIA BEHIECTBA [MPOAYKTHI DJIEKTPOJIM3A

A) AlCl; 1) MeTai, rajJoreH

b) RbOH 2) TUAPOKCHUJI METaJlIa, XJI0P, BOJAOPO/
B) Hg(NO3), 3) MeTall1, KHCIIOPO.

I') AuCl; 4) MeTaJul, KUCJIOTa, KUCIOPO/

5) BOIOPO/I, KUCIIOPO/T
6) BomopoOa, rajorex

13. Ecnu cMech XJIOpUIOB Kalus W KaJlblHs T00aBUTH K pacTBOpy KapOoHaTa
HaTpus, To oopasyercs 10 r ocaaka. Ecnu Ty ke cMech 100aBUTh K pacTBOPY HUT-
pata cepeOpa, To oopazyercs 57,4 r ocagka. OnpeaeauTe MacCOBYIO JOJIIO XJIOpUIa
KaJIUS B UCXOJHOM CMECH.

14. Okcup KpeMHHUS TPOKATHIA C OONbIIuM H30bITKOM MarHus. [lomyueHnyro
cMech BenlecTB 00padoTanu Bojio. [Ipu 3ToM BeIAeIMIICS a3, KOTOPBIM COXKIJIN B
Kkuciopoje. TBEPbIN MPOAYKT CKUTAHKS PACTBOPHIIA B KOHIIEHTPUPOBAHHOM pac-
TBOpE ruapokcuaa uesus. K moasyyeHHOMy pacTBOpY 100aBUIIU COJISTHYIO KUCIIOTY.
CocTaBbTe ypaBHEHUS YETHIPEX ONMMCAHHBIX PEAKIIUM.

IIpyMepHBINA BAPHAHT UTOTOBOM KOHTPOJIbHOM padoTsl (IV cemecTp)

Ot1BeTroM Kk 3amanusiM 1-26 saBasierca ogHa uudpa, KOTOpPas COOTBET-
CTBYeT HOMePY NPaBUJIbHOIO 32/ IaHUSL.
1. Dnekrponnas konpurypaus 1522522p®3s23p® orseuaer
1) Fe?* 2)S* 3) AP 4) N*
2. B psany snementoB O — S — Se — Te yBenuyuBaeTcs
1) aneKTpOOTPULIATEIBHOCTD
2) HU3IIAsl CTENEeHb OKUCIICHUS
3) KUCJIOTHBIN XapakTep BOJOPOJIHOTO COCTUHEHUS
4) BaJIGHTHOCTD DJIEMEHTOB B BOJIOPOJIHOM COCIUHEHUH
3. Kak KoBaJIeHTHBIE CBSI3U, TAK U HOHHBIEC CBS3U MPUCYTCTBYIOT B BEILIECTBE



1) NH,CI 2) NH; 3) HCl 4) Na,0
4. Vrnepoz[ MNPOABIIACT OTPULATCIIBHYIO CTCIICHD OKHUCIICHUS B

1) CaCO; 2) CC|4 3) CH4 4) Ceo
5. HemonekymsipHOE CTpOCHHE HMEET

1) dropun cepol (VI) 2) 6pom

3) OKCHT KaJTbIIHS 4) oxcup yriepona (1V)

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

K OCHOBHBIM OKCHJIaM OTHOCATCA

1) ABI' 2)bI'q 3) ABE 4) BI'E
7. IIpocToe BelecTBo, KOTOPOE PACTBOPUMO B YKCYCHOM KUCIIOTE:

1) menpb 2) cepa 3) cBuHEN 4) yriepon
8. C Bozoi pH OOBIYHBIX YCIOBHSIX pearupyer

1) oxkcun yraepona (1) 2) oxcun meau (11)

3) okcua dpocdopa (V) 4) oxcun xenesa (1)
9. KoHneHTprpOBaHHAs a30THASI KUCIOTA PEAarupyeT C KaXIbIM U3 JIBYX BEIICCTB:

1) Hz, u HCI 2) HCl u NaOH 3) Cl, u NaCl 4) Mg u O,
10. PacTBOp HUTpaTa MarHusi B3auMOJICHCTBYET C

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

X1 Xz
FeCl; — FeCl, — FeCl; BemecrBamu X; u X, COOTBETCTBEHHO
SBJISIFOTCS
1) H, u HCI 2) HCI u NaCl 3) HCI u H; 4) Fe u Cl,

12. ANKWHBI SBISIIOTCS CTPYKTYPHBIMHU U30MEpaMu

1) ankagueHoB 2) aJIKaHOB

3) UMKJI0AJIKaHOB 4) aiKeHOB
13. OnTraeckas n3oMepusi BO3MOXKHA JIJIS

1) sTanona 2) 2-6pom-2-meTmiiOyTaHomna-1

3) Oyranomna-1 4) 2,2-numetnnOyranona-1
14. MeTaHoJ MOXKET BCTYIIUTh B PEAKIIUIO

1) ¢ pacTBOpOM rUAPOKCH]IA HATPHS 2) ¢ 6GpoMHOM BOJIOM

3) «cepeOpsIHOTO 3epKayia» 4) ¢ yKCyCHOM KUCTIOTOU

15. C kaxxapIM U3 BEILIECTB:
MarHui, kapOoHaT HaTpHUs, METAHOJ — MOXKET pearupoBaTth
1) sTuneHrnukonas 2) mponanon  3) mpomaHanb  4) mpomaHoBas KUCIOTa
16. Kak atanon, Tak 1 eHOJI B3aUMOACHCTBYIOT C

1) 6pomHOIi BOOM 2) HaTpUEM
3) xnopunom xkenesa (111) 4) COJITHOM KUCIIOTOMN
17. B cxeme npeBpalieHui
9TUH — X — YKCYCHas KHCIIOTa BEILECTBOM X SIBJISIETCS
1) sTanon 2) sTaHajib 3) aTan 4) sTunanerat
18. K peakiusim 3aMeIieHrss OTHOCUTCS B3aUMOJICHCTBUE
1) 6poMoBOIOpOIA C ATIETHIICHOM 2) 6poma ¢ mponaHoM

3) BOJIBI C ATUIICHOM 4) xjopa ¢ 3TEHOM



19. CxopocTh peakuuu a3oTa ¢ BOJOPOAOM YMEHbIIAETCS MpU
1) yBeMUYeHUH KOHIIEHTPAIMK a30Ta 2) UCTIONB30BAHUM KaTajau3aTropa
3) NOBBIIIEHUH IABJICHHS B CUCTEME 4) NOHMKEHNUH TEMITEPATyPhI
20. B kakoii cucteMe yBeJIMYeHUE JTABJICHUS MPUBEACT K CMEIICHUIO XHMUIECKOTO
PABHOBECHS B CTOPOHY IPSIMOU peaKuu
1) 2802@) + Oz(r) = 2803@ 2) 203@) = 302@)
3) 2H20¢) = 2Ha) + Oa 4) Nagry + Oz = 2NOy
21. Coxkpariennoe nonHoe ypapaenue H™ + OH™ = H,O cooTBeTCTBYEeT B3anMO/ICHi-
CTBHIO MEK]y BEIIECTBAMU
1) H2Si0z 1 NaOH 2) CH3COOH u KOH
3) Al(OH); u HCI 4) Ca(OH); 1 HNO3
22. HensBecTHOE TBEPIOE BEIIECTBO OKPAIIMBAET TIaAMS TOPEIIKU B JKEJITHIN IIBET, a
B pacTBOpe 00pa3yeT ¢ HUTpaToM cepedpa Oenblil ocaiok. PopmMyria BeliecTBa
1) NacCl 2) KBr 3) CuSOq, 4) NaOH
23. BepHbI 11 CIeAyIONINE CYKISHUS O IPUPOTHOM Taze?
A. OCHOBHBIMH COCTABJISIFOITUMU MPUPOJTHOTO Ta3a ABJISETCS METaH U OJv-
YKaWIIME €ro TOMOJIOTH.
b. IlpupoaHblil ra3 CIyKUT ChIPbEM JJISI OJIYUEHUS alleTUIICHA.
1) Bepno Tonbko A 2) BepHO TOJbKO b
3) BepHBI 00a CyXJIeHUS 4) 00a Cy>KJeHUsI HEBEPHBI
24. K 820 r pacTBOpa HUTpaTa KajiblUs ¢ MaccoBou noneit 4% nobasunu 20 r Ton
xe conu ¥ 60 it Boabl. KakoBa MaccoBas 10J1s1 COJiM B 00pa3oBaBIlIeMCsl pacTBope?
1) 3,64 2) 6,28 3) 5,87 4) 0,364
25. B pe3ynbrare peakiyu, TepPMOXUMUIECKOE YPABHEHHE KOTOPOI
2Hyry + Oz = 2H2O(y + 484 /1,
BbIeMI0Ch 1470 x/[x TermmoTel. Macca 06pa3oBaBIICiiCs ITPU 3TOM BOJIbI paBHA

1) 100 2) 110 3) 120 4) 130
26. Macca kucimopoja, He0OX0UMOTO I TIoJTHOTO Cxkuranus 10,2 T cepoBoI0po-
Jla paBHA

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

B 3apanusx 27 — 32 Kk KaKIAOMY JIEMEHTY MEePBOro cTrojdua nogdepure
COOTBETCTBYIOLIUI 3JIEMEHT BTOPOro CTOJOIA WM 3anUIIMTe B TA0JUIY BbI-
OpaHHbIe HM(PBbI 10 COOTBETCTBYOIIUMH OYyKBaAMHU.

OtBeToM K 3a1aHuaM 33 — 35 ABJIseTCA MOCJIEA0BATEIbHOCTH LU P.
27. YCTaHOBHTE COOTBETCTBHE MEXIY 00IIeH (hOpMYJI0ii TOMOJIOTHYECKOTO psija U
MIPEACTABUTENEM 3TOTO PAAA.

dopmyJia psaa IIpencraBurens psiaa
A) CaHon+2 1) Tomyon
b) C,H2, 2) HUKJIOMPOTIaH
B) ChHan-2 3) 2-MeTHIIpOTaH
I') ChH2n 6 4) npornuH
5) muk00yTeH
6) cTUpOI

28. YCcTaHOBUTE COOTBETCTBUE MEXKY CXEMOM PeaKIuU U CTEIIeHbIO OKUCIIEHUS Ce-
PbI B HEJIOCTAIOIIEM MTPOAYKTE peakinu



Cxema pCaKnu CreneHb OKHCIICHUS CCPbI

A) FeS, + O, — Fey O3 + ... 1) +6
B) H,SO, +C — ... + CO, + H,O 2) +4
B)SOz'l‘HzS — H,O+ ... 3)—2
F) H,S + Oz(mﬁ,)—) H,O+ ... 4) -1
5) 0

29. YcTaHOBUTE COOTBETCTBHE MEXTY (HOPMYJION COJIM W MPOIYKTOM, BBHIIACIISIO-
IMMCS Ha aHOJE IIPHU DIICKTPOJIU3€E BOJHOIO PACTBOPA 3TOTO BELIECTBA.

dopmyna conu AHOJHBIN POAYKT
A) K;HPO, 1) Kucnopo
b) FeCl, 2) rajmorex
B) BeF; 3) Bomopos
I') SnBr4 4) pochop
30. YcraHoBUTE COOTBETCTBUE MEX/Ty HA3BAHUEM COJIM M OTHOIIIEHHWEM ATOU COJIU K
TUAPOIIU3Y
Ha3zBanue conn OTHOILLIEHUE K TUAPOIU3Y
A) cynbun aMmMoHUS 1) ruaponu3y He MoBEpracTcs
b) runpokapOoHaT HaTpuUs 2) TUIPOU3YETCA 10 KaTUOHY
B) cynbdut Hatpus 3) ruApONIU3yeTCs MO0 AaHUOHY
I') cynbdar uesus 4) ruapOoaU3yeTCs MO0 KaTUOHY U 110 aHUOHY

31. YcTaHoBUTE COOTBETCTBHE MEXIY MPOCTBIMH BEIIECTBAMHU U (HOpMyJIaMu pea-
TEHTOB, C KOTOPBIMHU OHU MOTYT B3aUMOJICHCTBOBATD.

[IpocTeie BemecTBa @opMyJIbl peareHToB
A) Br, l) H,SO, (pasb6.)s Al
b) H, 2) KOH, KI
B) O; 3) C2H4, O2
I') Cs 4) Cu, N,
5) O,, Al

6) HZSO4 (pa36.) S
32. YcTaHOBHUTE COOTBETCTBUE MCXKAY BCHICCTBAMH U PCAr€HTOM, C ITIOMOIIbBIO KO-
TOPOI'o UX MOKHO OTINYHUTD APYT OT Apyra.

BemecTsa Pearent
A) CaCl; u NaCl 1) KOH
B) A|(N03)3 " Mg(N03)2 2) KzCOg
B) Na,SO, u BaCl, 3) nakmyc
') KOH u KBr 4) HCI
5) AgCl
33. MeraHoJ B COOTBETCTBYIOIIUX YCIOBUSIX MOKET OBITH MOJYYEH MO PEAKIUU:
1) CH;0H + H0 4) HCOH + H;
2) CHs+ O, 5) CO+H,
3) HCCI; + KOH 6) CH3Cl + Oz + H»
34. Tomyon pearupyert ¢
1) Bomopoaom 4) a30THOM KUCIOTOU
2) BojioM 5) XJI0pOBOOPOIOM

3) UMHKOM 6) xJI0poM



35. 3-xJ10p-2-aMUHONIPOIIAaHOBAS KUCIOTA PEarupyeT ¢

1) NH3 2)Hg 3)HBrOs 4)C,HsOH  5)Si 6) CsHa12
OTtBeTOM K 3a1aHuAM 36 — 40 siBJIsIeTCS MOJIHOE M MOAPOOHOE pelIeHue
36. Mcnionb3yst METOJT AJIEKTPOHHOIO 0ajaHca, COCTaBbTEe YPaBHEHUE PEAKIINU

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

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIIb.
37. Xjopar Kalvsg Harpeiu B MPUCYTCTBUU KaTallu3aTopa, MPU 3TOM BBIICITHICS
OecrBeTHBIN ra3. CxuraHueM skenesa B arMocdepe 3Toro raza Obuta TOJydeHa JKe-
ne3Hast okanuHa. E€ pacTBopusivn B M30bITKE cOysiHOM KucioTel. K mosydeHHOMY
IIPU 3TOM PACTBOPY J0OABMIIM PaCTBOP, COJACPKAIIUMA TUXPOMAT HATPHUS U COJISTHYIO
KUCIOTY. HanuimTe ypaBHEHHS YeThIpEX OMUCAHHBIX PEaKIui.
38. Hamuimure ypaBHEHUS! peakldif, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIeyIOIINE TPEBPALICHUS:

H20 CH3COOH, H*

TWIAT Kausi — X 1 — XJOpPITaH — Xy — OTUIEHTIIMKOIb — X3
39. Ilpu pactBOopenun cmecu Menu u okcuna meau (ll) B xkoHuEeHTpupoBaHHOM
a30THOM KHUCJIOTE BhIAETMIOCH 18,4 T Oyporo ra3za u 610 nostyueHo 470 T pacTBo-
pa ¢ maccoBoit gosieit conu 20%. Onpenenure MacCOBYIO A0JIIO OKCHIa MEAU B HC-
XOJIHOW CMECH.
40. IIpu B3ammoneticTBuu 8,96 1 (H.y.) O6pOMOBOIOpOA C PaBHBIM 00BEMOM Ta30-
o0pa3HOro aMuHa MOJIy4eH MpoaykT maccoil 50,4 r. Onpenenute MOJEKYJISPHYIO
dbopmyily aMuHa.

6. [lepevyeHb OCHOBHOM M I0TOJTHUTEJIbHOW YUeOHOM JTUTEPATYPHI, HEOOXO0H-
MOM )il OCBOCHMS JUCHUIINHbBI

OcHoBHas yueOHasi iuTepaTrypa
1. Xumus. [Tocobue-penetutop A nocrynarouux B By3sl. [log penakiueit Eropo-
Ba A.C. PoctoB Ha Jlony: ®@enukc, 2010.
2. HoBommnHckuii .M., HoBommuckas H.C. Xumus. 8 kiacc. M.: Pycckoe cioBo,
2008.
3. Hosommmnckuii .M., HoBommmnackas H.C. Xumus. 9 knacc. M.: Pycckoe ciioBo,
2008.
4. HoBommnHckuii .M., HoBommuckas H.C. Xumus. 10 kimacc. M.: Pycckoe ciioBo,
20009.
5. HoBommuckuit M1.M., HoBomuuckas H.C. Xumus. 11kmnacc. M.: Pycckoe cioBo,
2010.
6. 'a6puensn FO.C. Xumus. 10 knace. M.: Ipoda, 2007.
7. I'abpuensiu FO.C., JIpicoa I'.I'. Xumus. 11 knacc. M.: [Ipoda, 2002.
8. JIuguu P.A., Monouko B.A., Aunpeea JI.JI. Xumus AJ1sl IKOJIBHUKOB CTapIINX
KJIACCOB M MOCTYyMaromux B By3bl. M.: JIpocda. 2001.
9. HoBommnckuii M.W., HoBomunckas H.C. Tunel XuMHU4eCcKuX 3a7a4 U CITOCOOBI
ux pemenusi. M.: Pycckoe cioo, 2012.

10. Xomuenko U.I'. CoopHuK 3a1au 1 ynpaxHeHuit no xumuu. M.: HoBas BonHa,
1996.



JlonoJiHUTeILHASA y4eOHasi JUTepaTypa

1. buoprannueckas xumus H.A.TrokaBkuHa, FO.U. baykos.- M.: Meguuuna, 2004.

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UH-
TepHeT', HeOOXOAMMBIX JIJISI OCBOEHMS JUCIUILIUHBI.

http://kazmedchem.ru/links.htm - pa3paboTannbie kadeapoir yaeOHbIC TOCO-
Oust 1o xumMuu Ha caiite KIMY

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

http://kazmedchem.ru/Book/web/index.html - uaTepakTHBHBIN MyIbTUMEIHA
y4eOHUK M0 OPTaHUYECKON XUMUU

http://www.alleng.ru/edu/chem9.htm - oOpa3oBatenbhbic pecypchl MHTepHE-
Ta — XUMHUS

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

&P21DBN=BOOK&S21FMT=&S21ALL=&721ID=&S21CNR - Hay4Has
oubmmorexka KIMY

http://himkniga.com/ - KHUTH 10 XUMHH

http://www.organicworldwide.net/ - mexxayHapoaHbIE pecypchl IO OpraHuye-
CKOW XHUMHUH
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