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[TOACHUTEJIBHAA 3AITNCKA

[Iporpamma BCTYNUTENBHBIX HCHBITAHUN MO Y4YEOHOMY MPEIMETY
«XuMusD»» MpeaHa3HauYeHa IS JIML, TOCTYIAKIINX B YUYPEKICHUS BBICIIETO
oOpa3oBaHMs AJIs MOJTYYEHHUs OOINErO BBICIIETO M CHEIUATHHOTO BBICIIETO
oOpa3oBaHus.

[IporpamMmma CTpyKTypupOBaHa B COOTBETCTBUM C Y4eOHBIMHU
nporpaMMaMy 0 XUMUU JUJISI YUPEXKICHUN 0OIlero cpelHero oOpa3oBaHUs
(0a30BBIi YpOBEHB).

BerynuTtenbHble UCHBITAaHUST 1O  Y4€OHOMY TIpeaMeTy  «XUMHS»
MPOBOJIAITCA C HCIOJIb30BaHUEM TeCTOB. CoJepKaHUE TECTOBBIX 3aJaHHI
ONPENEIACTCS HACTOSIIIEH MPOrpaMMOM  BCTYNUTEIBHBIX  HCIIBITAHUM,
yTBepkaeHHOM MuHucTepcTBOM 00pa3oBanus PecnyOnuku benapyce.

TPEBOBAHUSA K TTOATI'OTOBKE ABUTYPUEHTOB

Ha BcTynmuTensHOM UCIIBITAHUY TI0 XUMHH a0UTYPUEHTHI TOJDKHBI:

3HATh BAXKHEWINNE TOHATHS, 3aKOHBI M TCOPWUU, CBONCTBA BEIIECTB
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPTaHUYECKUX COSTUHEHUI;

3HATh CBOWMCTBA M 00OJIACTH MPUMEHEHHUs HamOoJiee Ba)KHBIX BEIECTB,
KOTOPBIE UCTIONIB3YIOTCS B OBITY, CETHCKOM XO3SIICTBE, TPOMBIIINICHHOCTH;

3HATh IIpaBUjIa O€30MACHOTO MOBEACHHS ITPU 0OPAIIEHUH C BEIIECTBAMH,
XUMUYECKOU TTOCYI0M 1 1abopaTOpHBIM 000PYI0BAaHHUEM;

YMETh OOBSICHATH B3aMMOCBSI3b MEXKIy COCTaBOM, CTPOCHHEM U CBOWA-
CTBaMH BEIIIECTB;

YMETh MMPUMEHSTh N3YUEHHBIE MTOHATHS M 3aKOHBI TIPU XapaKTEPUCTHKE
COCTaBa W CBOWCTB BEIIECTB, XUMHUYCCKUX PEAKIUH, CITOCOOOB TOYYCHHS
BEIIECTB;

BBITIOJTHATH THUIIOBBIE PACUEThl M PEIIaTh COCTABIICHHBIE HA X OCHOBE
3aJJauH.

Ha BcTynmuTensHOM  UCHBITAHWUW IS Ha3BaHUM  XUMHYECKHUX
coenuHeHWN TnpuMeHsercs HoMeHkiIarypa MIOIIAK wu  TpuBmanbHBIC



Ha3BaHUs, MCIOJIb3yeMble B JCHCTBYIOIIMX YYEOHBIX MOCOOUSAX ISt
yupexaeHui o011Iero cpeHero 00pa3oBaHusl.

AOutypueHry paspermraeTcs MOJIb30BATHCS TaOJIUIIaMMU:
«Ileppoguueckass cucrema xumuuyeckux odiemMeHToB [l. . MenneneeBa»
(mOJIyIIMHHOIIEPUOAHBIN BapuaHT), «PacTBOPUMOCTh OCHOBAaHM, KUCJIOT U
COJIEH B BOJE» U «Ps1 aKTUBHOCTH METAILIIOBY.

[Ipu pemieHnn 3ama4 MOXKHO MOJIB30BaThCSI MUKPOKAIBKYJIATOPOM,
KOTOPBI HE OTHOCUTCS K KATETOPUU CPEACTB XPAHEHHUS, IPUEMA U TIEpeaadn
uHpopmaIuu.

COHEP)KXAHUE YUEBHOI'O MATEPUAJIA

OBIIASA 1 HEOPTAHUYECKASA XUMUA

[Ipenmer xumuu. SABneHus pu3nvecKkue 1 XMMUYECKUE.

OcHoBHEBIE TOHATHS XUMHUH. BemectBo. AToM. XUMWYECKUI DJIEMEHT.
Monekyna. MoH. HucTeie BemecTBa U cMecu. MeToabl pa3iesieHuss CMECEN.
MaccoBast noJjisi KOMIOHEHTa B CMecH. lIpocTble M CIIOXKHBIE BELIECTBA.
Amnorponusi. Xumudeckas (opmyna. DopmynbHas eauHuna. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHusi. OTHOCHUTENbHAs aTOMHas,
dbopmynbHas W MOJIEKyJApHas Macchl. MaccoBasi [0S XHMHYECKOTO
anemeHTa B BenlecTtBe. KommuecTBo BemectBa. MoisipHas macca. 3akoH
IIOCTOSIHCTBA COCTaBA M 3AKOH COXPAHEHUS MACCHI BEIIECTB. 3aKOH ABOTAIpO.
Mousipabiii 00beM raza. OTHOcHUTeNbHAs IVIOTHOCTh raza. OObeMHast 10
raza B ra30BOM CMECH.

Crpoenne aroma. CoctaB aTOMHOTO f7ipa. ATOMHBIA HOMEpP, MacCoOBOE
yucno. PU3NYECKHil CMBICT aTOMHOr0 HoMepa. M30Tombl. DJIEKTPOHHOE
cTpoeHue atroma. [loHsTHe 00 37MeKTpOHHOM oOOJake. ATOMHas OpOWTAb.
DHEpreTUYecKuii ypoBeHb W TOAYPOBEHb, S-, p-, d-OpOUTAIU B aTOME.
OcHoBHOE M BO30YKJIEHHOE COCTOSIHUS aroMa. DJIEKTPOHHO-IpapuyecKue
CXEMbI, JJICKTPOHHbIE KOH(UTypallud aTOMOB 3JJIEMEHTOB TEPBBIX TpeX
MIEPUOOB.

Ileppoanyecknii 3aKOH MW MEPUOAMYECKAS CUCTEMA XHUMHUYECKHUX
sanemeHToB [[. 1. Menneneena.

[lepnoAMYHOCTh M3MEHEHHUSI ATOMHOIO pPaanyCa, METALIMYECKUX WU
HEMETAJUIMYECKUX CBOMCTB, JJIEKTPOOTPHUIATEIBHOCTA C YBEIWYECHHEM
aTOMHOTO HOMeEpa 3JIeMEHTOB A-rpynim. M3MeHeHHue KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHUJIOB M THIAPOKCUAOB C YBEIMYEHHEM aTOMHOTO HOMEpa s
s1eMeHTOB A-rpynil. Du3ndeckuii CMbICII HOMEpa Eprojia U HOMEpa rPyIIIIbI.

XapakTepUCTUKa XHWMHYECKOIO JJIEMEHTAa MO €ro IMOJOXEHUIO B
MEPUOIUYECKON CHCTEME W CTPOCHHUIO aTOMA. 3HAYEHHE IEPUOIAUYECKOTO
3aKOHa.



[Ipupona © TUNBI XUMHUYECKOW CBSI3M (KOBaJ€HTHAs, WOHHAad,
Metayunueckas). [lonspHas v HemomnsipHash KOBaJIeHTHasi CBA3b. KpaTHOCTh
CBS3HU.

OOMEeHHBII ¥ JOHOPHO-aKIENTOPHBIM MEXaHW3Mbl 00pa3oBaHUsA
KOBAJICHTHOM CBSI3U. BaJIECHTHOCTh U CTENIEHb OKUCIICHUS.

MeXMONEKYIISIPHOE B3aUMOACHCTBUE.

Bonopoanast cBsi3b U ee BiausiHHE Ha (PU3WUYECKUE CBOMCTBA BEIIECTBA.
Boniopoanasi cBsi3b B IPUPOJIHBIX OOBEKTAX.

Tumel KpUCTATUIMYECKUX CTPYKTYp: aTOMHAasi, HOHHAs, MOJICKYJISpHAs,
METAJINYECKASI.

Kiaccudukanms xumudeckux peakiuid. TermmoBoi 3G HeKT XuMHUIecKon
peakuuu. Peakuuu 3K30- ¥ 3HIO0TEpMUAYECKUE. T€pPMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XUMUYECKUX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX
peakuuii OT NOpPUPOAbl W KOHIEHTPALlMM pPEArHupyIOLIUX  BEIIECTB,
TeMIIepaTypbl, IUIOMIAAW TOBEPXHOCTH  CONPUKOCHOBEHUS, HAIUYUSA
KaTajau3aTopa.

OOpaTuMOCTh XUMHUYECKHX pEakiuid. XUMHUYECKOe pPaBHOBECHE.
CMellleHre XMMHUYECKOTO PaBHOBECHS MOJ| ACHCTBUEM BHEUTHUX (haKTOPOB
(npunuun Jle [laTense).

OKuCINTENbHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. CocraBieHue
YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEAKIMd W PaCCTAaHOBKA
KO3()PUIMEHTOB  METOJOM  BJEKTpOHHOro Oananca. OKHUCIHUTEIbHO-
BOCCTAHOBUTEJbHBIC MTPOIECCHI B MPUPOJIE, TEXHUKE, OBITY.

PactBopsl. PacTBOpeHue kak PU3NKO-XUMHUYECKUH mpoliecc. TenaoBbie
abdextei mpu pactBopeHuu. KoHIEHTpUpOBaHHBIE U pa30aBIICHHBIE,
HACBIIICHHBIC Y HEHACBIILICHHBIC PACTBOPHI.

[TonsiTHE O KPUCTAILTOrUAPATAX COJICH.

PacTtBOoprMOCTh. 3aBUCUMOCTh PACTBOPUMOCTH BEUIECTB OT MPUPOIbI
BEIIIECTBA, TEMIEPATYPhI U JABJICHUA.

CnocoObl BeIpaXKEHUSI COCTaBa pacTBopa (MaccoBasi JI0Jsl, MOJISIpHAs
KOHIICHTpAIIUs).

DJIEKTPOJIUTUYECKAS] AUCCOLMALINS COCIUHEHUN C Pa3IMYHBIM THUIIOM
XAMHUYECKOM CBSI3U. KaTHOHBI 1 aHMOHBI. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI.

CreneHp dIEKTpoJMTHYCCKOW aucconumainuu. CuabHBIC H  ClIaObIe
ANEKTPOIUTHI. Y PABHEHHUS JUCCOIMALIMYI CUIIBHBIX U CIA0BIX JEKTPOIUTOB.

YcnoBusi HeoOpaTUMOro MPOTEKaHUs PEaKIMil MOHHOTO OOMEHa B
pacTBOpax JEKTPOJIUTOB.

XUMHUYECKUE CBOMCTBA OCHOBAaHWM, KHUCIIOT, COJIEH B CBETE€ TEOPUHU
AIEKTPOJIMTUUECKON JTUCCOIUALINY.

ITonsitue o BomopoaHoM mnokaszarene (pH) pactBopa. XapakTepucTUka
KUCJIOTHBIX W OCHOBHBIX CBOMCTB pPacTBOpa Ha OCHOBAaHMHM Benu4yMHbI pH.



Oxkpacka KHUCJIOTHO-OCHOBHBIX HWHIUKATOPOB (Jlakmyc, (deHondraneuH,
METUJIOPAH’K) B BOJHBIX PACTBOPaX KUCIOT U IIEJIOYEH.

Oxkcunpl, UX COCTaB, Ha3BaHWs, Kiaccudukanus, nomydenue. OOiue
XUMHUYECKHUE CBOMCTBA OCHOBHBIX, aM(OTEPHBIX (Ha MPUMEPE OKCHUJIOB LIMHKA
Y QJTIOMUHUS) U KUCIIOTHBIX OKCHJIOB.

OcHoBaHus, UX COCTaB, Ha3BaHUs, Kiaccudukaius, noasydenue. O0ume
XUMHUUYECKHUE CBOWCTBA IeNodel, aM(pOTEepHBIX THIPOKCUIIOB (HA MpPUMEPE
TUAPOKCUIOB IMHKA U aJTFOMUHMS ), HEPACTBOPUMBIX OCHOBAHUM.

Kucnotsl, ux cocras, Ha3BaHus, kinaccudukaius, noiryyenue. OOiue
XMMUYECKUE CBOMCTBA KUCIIOT.

Cocrag, Ha3BaHus U kiaccudukaius cone. [lomydyenue coneit. O0mme
XMMHUYECKUE CBOMCTBA COJIEH.

B3auMocBsi3p MEXAy OCHOBHBIMM  KJIACCAMM  HEOPraHUYECKHX
COCIMHECHUN.

[TomoxeHne METAUIOB B NEPUOJUYECKOM CHCTEME XHMHUYECKHUX
aeMeHTOB. (OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB METAJLIOB.
PacnipocTpaHeHHOCTh METAJUIOB B 36MHOM KOpE.

®dusnueckue cBoMcTBa MeTamwioB. OOmMe XUMHUYECKHE CBOMCTBA
METAJUIOB: B3aUMOJCUCTBUE C HEMETAJJIaMH, BOJOW, KUCIOTAMH, BOJHBIMU
pacTBOpaMHM COJIEU. P akTUBHOCTH METAJIIOB.

OO6mue crnocoObl MOJYYEHUS] METAIIOB (BOCCTAHOBIIEHHUE YTIIEPOJIOM,
okcusioM yrieposa(ll), Bomopoaom, metamiamu).

DJIEKTPOJIN3 PACILJIABOB COJICH.

CmiaBpl METaJUIOB: YyT'YH, CTajlb, OpOH3a, JIATYHb, MIOPATIOMUHUU.
[IpumeHeHne METAIOB U CILIABOB.

CtpoeHue BHEIIHUX AIEKTPOHHBIX 000704eK aToMOB MeTauioB 1A, IIA
u [IIA-rpynm, creneHn OKUCIEHUS B COCTUHEHUSIX.

XapakTepuCTUKa COEAUHEHUW  IIEJTOYHBIX, IIEJIOYHO3EMEIIbHBIX
METAJIJIOB, MarHus W aJlOMUHUS: COCTaB, (PU3MYECKHUE MU XUMHUYECKUE
CBOMCTBAa OKCHJIOB, THJIPOKCHUIOB, coiieil. KauecTBeHHOE OOHapykeHue
KaTUOHOB KaJIbIUs U Oapusl.

Baxuenmme npupoaHbIe COCTUHEHUS METOYHBIX, IIETOYHO3EMEbHBIX
METAJUIOB, MAarHUs U alIFOMUHUA.

XKectkocTh Bosbl. CIOCOOBI YMEHBIIIEHUS dKECTKOCTH BOJIBI.

buonornueckass posib W TNPUMEHECHUE BAXHEHUIINX COCAUHEHUU
HIEJIOYHBIX, IIEJTOYHO3EMETbHBIX METAIJIOB, MATHUS U AJIFOMUHUSL.

Kenezo. HaxoxaeHue B pupoe, OMoJIorudeckas posb.

du3znyecKrue 1 XUMUYECKUE CBOMCTBA Keje3a. BaxkHenme cCoeTMHEHUS
JKeJie3a: OKCUJIbI, TUIPOKCHUIbI, COJIH.

KauecTBennsnie peakunu Ha noHbI xkene3a(ll) u xeneza(Ill).

Koppo3sus xxenesa, METoIbl 3alIUThl OT KOPPO3HUHU.



XUMHUYECKHE 3JIEMEHTHl HemeTauibl. [lojiokeHue B TMEepUOIMYECKOU
CUCTEME XHUMHUYECKHUX »JJeMEHTOB. CTpOEHHE BHEIIHUX AJICKTPOHHBIX
000JI0YeK aTOMOB HEMETAJIJIOB, BAJCHTHOCTb, CTENCHb OKHUCJICHUS B
COCMHEHUAX. AJUIOTpoNHUs Ha MpPUMEpPE KHUCIOPOJa, CEpbl, YIrIepoia,
dbocdopa.

Booopoo. Boaopoa kak XUMHUYECKHI 3JEMEHT M MPOCTOE BEIECTBO.
N3oTonbl Bogopoaa. PrusnyecKkue CBOUCTBA.

XUMHUYECKHE CBOMCTBA BOJIOPOJA: B3aUMOJIEMCTBUE C HEMETAJUIAMH,
HICJIOYHBIMA M IIEJIOYHO3EMEJIbHBIMU METAJJIAaMHU, OKCHJIAMU METAJIIOB,
TUJPUPOBAHUE HEHACHIIICHHBIX OPraHUYECKUX COCIMHEHHH (Ha mpumepe
YIJIEBOJIOPOOB).

Jleryure BOJOpPOJHBIC COEAWHEHUS HEMETAIIOB 3JEMEHTOB A-Tpymin
(cocrtas, (hu3nuecKue CBOMCTRA).

[Tonydenue Bojopo/ia B 1abopaToOpuH.

Hcnonbs3oBanne BOAOPO/Ia KAK HKOJTOTUMYECKH YHCTOTO TOILJIMBA U ChIPhSA
JUISL XUMHAYECKOM TTPOMBIIILICHHOCTH.

T'anozenwl. I'anoreHpl KAk XUMUYECKHE 3JIEMEHTHI U MPOCTHIE BEILIECTBA.
dU3NYECKUEe CBOMCTBA IIPOCTHIX BEIIECTB. BakHeWIMe MNPUPOIHBIE
COEOVHEHUS TAJIOTCHOB.

XUMHUYECKHE CBOWMCTBA TaJOr€HOB: B3aMMOJICMCTBHE C METaJJIaMH,
BOJIOPOAOM,  pacTBOpaMHM  COJIEH  TaJOr€HOBOJOPOIHBIX  KHUCIOT,
XJIOPUPOBAHUE OPraHUYECKUX COCAUMHEHHMI (Ha MpUMEpPE HACBHIIIEHHBIX U
HEHACBHIILIEHHBIX YTJIEBOJOPOIOB).

XJIOpOBOJIOPOAHAsS KHCIIOTA: TMOJYYCHHE W XUMHUYECKHE CBOWCTBA
(meiicTBHE HAa MHAMKATOPHI, B3aWMOJICUCTBHE C METAJIAMH; OCHOBHBIMHU U
aM(pOTEepHBIMHU OKCUAAMU; TUAPOKCHIAMH METAIIJIOB; COJISIMU).

["anioreHoBOIOPOIHBIE KUCIOTHI U UX coiu. KauecTBeHHbIE peakiuu Ha
XJIOPUI-, OPOMUJI- U UOJIUJI-UOHBI. bUoornueckoe 3HaueHUe U MPUMEHEHUE
rajJJoreHoOB U UX COCIUHEHUM.

Inemenmol VIA-epynnwvi: kuciopoo u cepa. Kuciopon u cepa Kak
XUMHUYECKHUE AJIEMEHTHI U MPOCThIE BellecTBa. [IpocThie BelecTBa KUCIOpOa
u cepsbl. [IpupoiHbIE COEAMHEHUST KUCIIOPOAA U CEPHL.

DU3NYECKHE CBOMCTBA KUCJIOPOa.

XUMHAUYECKHE CBOMCTBA KHCIOPOAA: OKHCICHUE MPOCTBIX U CIIOKHBIX
BEIIECTB (METAJUIOB, HEMETAIIJIOB, CYJIb(PUIOB KeJie3a U IMHKA, OPTaHUYECKHUX
coenuHeHuit). [TomydyeHnue kuciaopoaa B 1a00paTopun U MPOMBIIIIIEHHOCTH.

®dusnueckue cBoiicTBa cepbl. COCTaB U CTPOCHUE MOJIEKYJIbI CEPBI.
XUMHUYECKHE CBOMCTBA: B3aMMOJICMCTBUE C KHUCIOPOAOM, BOJOPOJOM,
METaJJIAMHU.

[IprumeHeHne KuciIopoaa u Cephl.

Bopopoiabie coequHeHUsT KUCIOPOAA U CEPBL.



Bona. Ctpoenne wmosekynbl. OCOOEHHOCTH (PU3NYECKUX CBOMCTB,
00OyCJIOBIIEHHbBIE BOJOPOAHBIMU CBSI3SIMHU.

XMMHUUYECKHE CBOMCTBA BOJLI. B3aMMOJEUCTBUE C AaKTUBHBIMH
METAJIJIAMH, KUCJTIOTHBIMU U OCHOBHBIMU OKCHJIAMHU.

CepoB0JI0pO/I: CTPOCHKUE MOJIEKYJIbI, (PU3HUECKUE CBOMCTRA.

Kucnopoaseie coeIMHEHHUSI CEPBI.

Oxkcun ceppi(IV): ¢usnueckue cBoiicTBa. XUMHUYECKHE CBOWCTBA:
okuciieHue 10 okcuaa cepbl(VI); B3aumoaeicTBie ¢ BOAOM ¢ oOpa3zoBaHUEM
CEpHUCTOM KHUCJIOTBHI; B3aUMOJICMCTBHE C PpacTBOpaMHu IIEJIOYEH C
oOpa3oBaHneM Cyiab(OUTOB U TUApocyidbpuToB. [IpumeHeHne oxcuma
cepoI(IV).

Oxcun cepwi(VI), ¢usnueckue cBoiicTBa. XUMHUYECKHE CBOMCTBA!
B3aUMO/ICMCTBUE C BOJOU C 00pa30BaHUEM CEPHOM KHUCIOTHI.

CepHast KHCIIOTa KaK CWIbHAas JABYXOCHOBHAsl KUCJIOTa. XUMHUYECKHUE
CBOMCTBa pa30aBICHHON CEpPHOM KHUCIOTHI: JCHCTBHE Ha WHIUKATOPBHI;
B3aMMO/ICUCTBHME C MeETaulaMU, OCHOBHBIMU W aM(OTEPHBIMU OKCHJAMH,
TUAPOKCUIAMHU METaJJIOB, COJISIMU. OkucnauTenbHbIE CBOMCTBA
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI HA TPUMEPE B3aUMOJICUCTBUS C MEABIO
u nuHKoM. CynbdaTel: puznyueckue U XuMU4Ieckrue cBoicTBa. KauectBenHas
peakius Ha cylb(}aT-noH.

XUMUYECKUE peaKiu, JIeKAllMe B OCHOBE IMPOMBIIIIIEHHOIO
MOJTYYEHHUS] CEPHOM KUCIIOTHI.

[IpumeHeHre cepHO KUCTOTHI U Cyiab(daToB (CyJbdaT HATpus, Cyiabdar
MarHusi, MEIHbIN Kynopoc).

Onemenmol  VA-epynnoi: azom u ¢hocgpop. A3or m dochop Kak
XUMHYECKHUE 3JIEMEHTHI U IPOCTHIE BenlecTBa. PU3NYECKHE CBOMCTBA MPOCTHIX
BemecTB. XUMHUYECKHE CBOMCTBa azora W (Qocdopa: B3aMMOACHCTBUE C
aKTUBHBIMM ~ MeTajulamMu  (oOpa3oBaHue HUTpUIOB U  (pocdumos);
B3aUMOJICUCTBUE C KHUCIOopojoM (oOpazoBanue okcuaa azorta(ll), oxcumos
dbochopa(lll) u (V)); B3aumozeiicTBue azota ¢ BojgopooM. buonoruueckas
pOJIb U MPUMEHEHHE a30Ta U pocdopa.

AMMuax. @usnyecKkue - CBOMCTBA. XUMHYECKUE  CBOWCTBA:
B3aMMO/ICUCTBUE C KUCIOPOJIOM (TOpEHHUE), BOAOM, KUCIOTaMU. XUMUYECKas
peakuus, jexanias B OCHOBE MPOMBIIUICHHOTO MoJiydyeHuss ammuaka. Conu
amMmoHusi. KauecTBeHHast peakiysi Ha HOHbI aMMOHUs. [IpumeHeHne ammuaka
Y COJIE aMMOHMUS.

A3oTHas KHUCI0Ta. XMMUYECKUE CBOMCTBA a30THOM KUCIIOTHI: IEUCTBUE
Ha UHJIMKATOPHI, B3aUMOJICHCTBUE C OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMH,
TUAPOKCUIAMHU METaJIJIOB, COJISIMU. OkucauTenbHbIC CBOMCTBA
KOHIICHTPUPOBAaHHOM W  pa30aBJICHHOW  a30THOM  KHUCIOTBI  TIPHU
B3aMOJIEMICTBUU C MEJILIO.



XUMUYECKUE pPEAKIUHU, JIEKAIMKE B OCHOBE IPOMBIIIIEHHOTO
MOJYYEHHS a30THOU KUCIIOTHI.

Hurpatsl: TepMuUecKoe pa3ioKeHNUE.

[IpuMeHeHne a30THOM KHUCJIOTHI 1 HUTPATOB.

Oxkcupnt hochopa(lll) u (V), ux oOpasoBaHue B pe3yJbTaTe OKUCICHUS
dbochopa. BzaumoneiictBue okcuaa docdopa(V) ¢ Bojoi ¢ 00pazoBaHueM
dbochopHO KUCTOTHI.

docdopHast KuciI0Ta: 0COOEHHOCTH 3IEKTPOJIUTHUECKON TUCCOLUALINN.
XUMHUYECKHE CBOMCTBA: JICMCTBUE HA HWHAUKATOPBI, B3aUMOJECHCTBHE C
METaJIJIAaMH, OCHOBHBIMH OKCHIaMH, OCHOBaHUSIMU, COJIIMU, aMMuakoMm. Con
dbochopHoi kucaoThI: Pocdarsl, THAPO- U AUTHIAPOGOChATHI.

[Tpumenenue GochopHoit KUCIOTH U hochaToB.

Baxneiliine MuHepanbHble yI0OpeHus: a3oTHble, (ochopHbIe,
KaJIMMHBIEC, KOMIIJICKCHBIE.

Inemenmol I[VA-epynnol: yenepoo u kpemuuti. YTIEpoa U KPEMHUM Kak
XUMUUYECKHUE 3JIEMEHTHI U MPOCThIE BeniecTBa. duznueckue CBOMCTBA MPOCTHIX
BEIIECTB. XMMUUYECKME CBOMCTBA KPEMHHUSA M YIJIEPOJA: B3aUMOJCUCTBUE C
kucinopoaom. [Ipumenenue yriaepoaa v KpEMHHUS.

Oxkcupn yraeponma(ll): dwusuueckue cBoiicTBa. TOKCHMYHOCTH OKCHIA
yriepona(ll). Xumuueckue CBOMCTBA: B3aUMOJIEHCTBUE C KHUCIOPOJIOM,
OKCHJIaMH METaJIJIOB.

Oxkcun yraepona(IV): ¢usnueckue cBoiicTBa. XMMHUYECKHE CBOWMCTBA:
B3aMMO/ICUCTBUE C BOJIOM, OCHOBHBIMU OKCHJIaMHU, IiejiouaMu (0Opa3oBaHue
kapOoHaTOB M THIpoKapOoHaTtoB). KauecTBeHHass peakumuwsi Ha OKCH]T
yriepona(IV).

Oxcuapl yraepojia Kak 3arps3HUTENN aTMOC(EPHOTO BO3AyXa.

VYronpHas KHCIOTa Kak HEycToWumBoe coenuHenune. KapOoHatel u
ruApokapooHaTsl. BzanmonpespalieHusi KapOOHATOB U THIPOKAPOOHATOB.

XUMHUYECKHUE CBOWCTBA COJIEW YIOJBHOM KHUCJIOTBHI: B3aUMOJIEHCTBUE C
KHUCJIOTaMU, TEPMUYECKOE Pa3JI0KECHHE.

KauecTBenHas peakius Ha KapOOHAT-UOH.

IIprumeHenue coJieil yroJbHOU KUCIOTHI.

Okcun  xpemuusA(IV): HemonexkynsipHoe cTpoeHue, (usnveckKue
CBOMCTBa. XMMMYECKHE CBOMCTBAa: B3aWMOJCHCTBHE CO IeaodaMu (B
pacTBOpax U MpH CIUIABJIICHUH ), OCHOBHBIMU OKCUJAMHU, COJISIMH.

KpemuueBasi kuciora: MOJy4Ye€HHUE JIEHUCTBUEM CHUJIBHBIX KHCJIOT Ha
pPacTBOPHI CUJIMKATOB; JETUApaTaIvs Mpyu HarpeBaHUU.

[IpuMmeHeHre CIIMKATOB U KapOOHATOB B MPOU3BOJCTBE CTPOUTEIIBHBIX
MaTepuanoB (LIEMEHT, OETOH, CTEKJIO).



OPI'AHUYECKAA XUMUA

Teopuss XMMHUYECKOTO  CTPOEHHUSI  OPraHUYECKUX  COCIUHECHUM.
3aBUCUMOCTh CBOWMCTB OpPraHMYECKHMX COCAMHEHUA OT XHUMHYECKOIO
ctpoeHusi. [loHsiTue o rUOpUAM3AIMKM aTOMHBIX opOuTaneil. Xumuueckas
CBSI3b B OpraHMYECKUX BEIIECTBAaX, G©- U T-CBA3U. Kiaccudukanus
OpraHuYecKux coeauHeHud. HomeHknarypa OpraHu4ecKux COEIMHEHUM.
['omomorus. N3omepus.

Anxanvl: onpeneneHre Kiacca; oomas GopmMyia; roMOJIOTHYECKUN PSL;
CTPYKTypHasi ©30MEpHUsl; HOMEHKJIATypa; 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOeHUE MOJIEKYJI. PU3UUECKUE CBOMCTBA. XMMHUYECKHNE CBOMCTBA AJIKAHOB:
peakuuu  3amenieHus  (TaJOTeHUPOBAHMS), OKUCICHHUSA, TEPMHUYECKUE
npeBpailieHus (KpekuHr), uzoMmepuszanus. [lonydeHue B MPOMBIILICHHOCTH
(M3 OpUPOAHBIX UICTOYHUKOB) U B JIaOOpaTopuu (TMAPUPOBAHUE COECTUHEHUI
C KpaTHbIMHU CBsI3sIMH ). [I[priMeHeHNe aJIkaHOB.

Anxenwl: onpefenenue kiaacca; oomas Gopmyiia; ToOMOJIOTMYECKUN PA;
CTPYKTypHasi M NPOCTPAaHCTBEHHas u3oMmepus (yuc-, mpanc- N30MeEpHUs);
HOMEHKJIATYpa, NPOCTPAHCTBEHHOE CTPOCHUE MOJeKyl. Duszndeckue
CBOMCTBA. XMMHUYECKHUE CBOMCTBA AJIKEHOB: OKHCJICHUE (TOPEHUE, OKUCIICHUE
pacTBOpOM NE€pMaHraHata Kajusl); MNPHUCOCAUHEHHUE BOJOPOJIA, TaJOTCHOB.
[IpucoenuHenne BOJBI W TaJOT€HOBOJOPOAOB K 3TWieHY. KadecTBeHHbIE
peakiuyu Ha JBOWHYIO CBS3b C pacTBOpaMHM OpoMa M MEepMaHTraHaTa KaJusl.
[Tonumepusanust ankeHoB. [loHSATHS: mTONMMEpP, MOHOMEpP, CTPYKTYpPHOE
3B€HO,  CTENEHb  nonuMepusanuu.  llommdThiieH,  MOJUOPONUIIEH,
MOJUBUHWIXJIOPU, NOJIUTETPAPTOPITUIICH. [Tomyuyenne AJKEHOB
(meruaparauusi  COUPTOB, ACTUAPOTAIOTCHUPOBAHUE  TalIONCHAIKAHOB,
JNETUpUpPOBaHUE alKkaHOB). [[puMeHeHne aaKeHOoB.

Jluenvi. YTIEBOAOPOIABI C CONPSHKEHHBIMU JIBOWHBIMU  CBSI3SIMH.
Crpoenue MmoJiekys OytaaueHa-1,3 u 2-metunOyragauena-1,3 (u3onpena), ux
MOJIEKYJISIPHBIE U CTPYKTYpHBIE hopmyiibl. Duznueckue cBoiicTBa OyTaueHa-
1,3 u 2-metunOyraauena-1,3.

Xumudeckue cBorcTtBa Oyramuena-1,3 u  2-metunOyraaueHa-1,3:
pEAKLNU TUAPUPOBAHUSA, TAIIOTEHUPOBAHHUS U MMOJIUMEPU3ALIIHU.

ITomyuyenue Oytanuena-1,3 u 2-metunoyraaueHa-1,3 aeruapupoBaHuemM
ankaHoB.  [IpuMeHeHne  NMEHOBBIX  yriaeBoaoponoB.  [Ipupoanbii
(M30TIPEHOBBIN) U CUHTETUYECKUH (OyTaMeHOBBIN) Kayuyku. Pesuna.

Anxunvl: ompeelieHHe Kiacca W oOmas ¢opmyia; 0COOEHHOCTH
MPOCTPAHCTBEHHOrO cTpoeHusi; HomeHkinatypa HMIOIIAK wu TpuBHanbHbIC
Ha3BaHUS; CTPYKTypHas H30MEpUsSl YIJIEPOJHOTO CKeJieTa W TOJOXKEHUS
TpoWHOW CBsi3U. Duzmueckne CBOWCTBA. XMMHUYECKHE CBOWMCTBA AJIKHHOB:
MIPUCOECAUHEHUE BOAOPOIA, FTAJIOT€HOB K AJIKUHAM; TaJIOT€HOBOIOPO0B, BOJIBI
K allETWICHY; MOJHOE OKUCIIeHUE. KauecTBeHHBbIE peakiiuy Ha TPOWHYIO CBS3b



C pacTBopamMH OpoMa W mnepMaHraHara kaiaus. [lomyyenue aneruseHa us
MeTaHa U KapOuaa kaneuus. [I[puMeHeHue areTuieHa.

Apenwl: onipenienieHne kKiiacca u oomas ¢hopmya apeHoB psijia OeH3o07a.
Oco0OEHHOCTH TPOCTPAHCTBEHHOrO cTpoeHusi. dusnueckue CBOWCTBA
OeH3oma. XHUMHUYECKHE CBOWCTBA O€H307a: peakuuu 3aMElICHUs B
apoMaTU4YeCKoOM sijipe (TaJIoOr€HUPOBAHUE, HUTPOBAHUE), KATAIUTHYECKOE
TUJIPUPOBAHUE.

[Tonyuenne OeH301a TpUMEpHU3ALMEH alleTUJICHA, JETUIPUPOBAHUEM
rekcana W [nukiorekcana. Tomyon.  [IpuMmeHeHue  apoMaTHUYECKUX
COEJIMHEHUIA.

Vaenesooopoowl 6 npupooe. HepTh M mpUpOAHBIA ra3 Kak MCTOYHUKU
yraeBojoposoB. CoctaB u (usnueckue cBoiicTBa. CrocoObl mepepadoTKu
HEe(TU: MEepPEeroHKa, TEPMHUUECKUN U KaTaTUTHUYECKUH KpeKuHT. IIpomykThl
nepepaboTku HegTu. OXpaHa OKpYXKAWIIEH Cpelbl OT 3arpsS3HCHU Mpu
nepepaboTKe YIJIEBOJOPOJHOTO ChIpbS M  HCIOJIB30BAHUM MPOIYKTOB
nepepaboTKu HEPTH.

Cnupmul. OyHKIMOHaNBbHas rpynna couptoB. Kiaccudukamms
CIUPTOB: OJHOATOMHBIE W MHOIOATOMHBIE; MEPBUYHBIE, BTOPHUYHBIE,
TPETUYHBIE.

Hacermennsie onHoaTomMubie cnupThl. OmpeneneHue kiacca, oOmas
dbopmyia, CTpoeHHE, MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYIIbl HACBIIIIEHHBIX
OHOATOMHBIX CcHUPTOB. CTPYKTypHass M30MEpHUs YIJIEPOJHOTO CKEJIETa U
MOJIOKEHUST QYHKITMOHATBLHOW TPYIIIbI HACKIIIIEHHBIX OJJTHOATOMHBIX CITUPTOB.
Homenxknatypa UIOITAK u TpuBHanbHbIE HA3BaHUSI CIUPTOB.

Qdusnuecknue CBOWCTBA. BomoponHas CBsi3b M €€ BIMSHUE Ha
TEeMIEPATypPbl KUIIEHUSI K pACTBOPUMOCTD CIIUPTOB.

XUMHUYECKHE CBOMCTBA: B3aUMOJCHCTBUE CO LICIIOYHBIMU METAJUIAMHU,
KapOOHOBBHIMHM KHUCJIOTAMH, TajJOT€HOBOJAOPOJAMU, BHYTPUMOJICKYJISIpHAS U
MEXKMOJIEKYJISIpHAs. ~JAeruapaTanuus; OKHCICHHE: I[IOJHOE W YaCTUYHOE
(mEepBUYHBIX CIIUPTOB J0 AJIbJICTUJIOB).

[Tonyuenue CIIUPTOB B nabopaTopuu B3aUMOJCHCTBUEM
raJOreHaJIKaHOB C BOJHBIM pacTBOpoM 1ienoud. [lomydenue sTaHoa
rugparanuend stwieHa. [IpumMenenne crnuptoB. TOKCMYHOCTH CHHUPTOB, HX
JIEVCTBUE HA OPraHU3M YEJIOBEKA.

MHOroaToMHbIE€ CIIUPTHI. DTUIEHTIIMKOIb (3TaHanuO0Md-1,2) U rauuepuH
(npomanTpuoini-1,2,3) Kak TPEeACTABUTEIM MHOTOATOMHBIX CIIUPTOB, WX
COCTaB, CTPOEHUE U CTPYKTYpHbIE (OpMysbl, (U3NYECKHE CBOMCTBA.
XHWMUYECKUE CBOMCTBA: B3aUMOJICUCTBHE CO IIECJIOYHBIMA METAJUIAMU,
MUHEPAJIbHBIMU KHUCJIOTaMH, TuapokcuaoM meau(ll) (kauecTBenHast peakius
Ha MHOTOATOMHBIE CIIUPTHI). [[puMEeHEeHNEe ATUIICHTIIUKOJIS U TIIULEPUHA.



@Denonvl. [lonstue o penonax, onpeaenenue kiacca. CocraB v CTpOCHHE
dbeHona; MoJeKyJIsapHas U CTpyKTypHas (opmyibl. du3znyueckue CBOMCTBA
dbeHona.

XUMHUYECKHEe CBOMCTBAa (heHOJa: B3aUMOJEHCTBUE CO IIEIIOYHBIMU
MeTaJJIaMHi, pPacTBOpaMU IIeJouYeld, OpOMHpPOBAaHME UM HUTPOBAHUE MO
apomaTtudyeckomy sapy. KauectBenHas peakiiusi Ha eHOJI ¢ OpOMHOM BOJIOM.
B3aumHoe BiusiHKME TPYIIT aTOMOB B MOJIEKyJie (heHoJa.

[Ipumenenue enodna.

Anvoecuowvl. OcodeHHOCTH cTpoeHUs. DyHKIMOHAIbHAS aJlbJICTHIHAS
rpymma. OnpeaeneHue Kiacca ajbAeruaoB. HacklmeHHbIe aabaeruabl: o0mas
dbopMmyna; CTPYKTypHas HM30MEpHUs YIJIEPOJHOro ckeinera. Homenkmatypa
HNIOITAK u TpuBUalIbHBIE Ha3BaHWUS albJeru0oB. PU3NUECKHE CBOMCTRBA.
XUMHUYECKUE CBOWCTBA: pPEAKUUU BOCCTAHOBIIEHUS, OKHUCJIEHUS 10
KapOOHOBBIX KHUCJIOT. KauecTBEHHbIE peaklUM Ha aIbJACTUAHYIO TPYIIIY:
«cepedpsHoro 3epkana» u ¢ ruapokcugom meau(Il).

[TomyyeHnne anpaeru10B OKUCIEHUEM TIEPBUYHBIX CIUPTOB. [lomydyeHue
ATaHaJA ruapaTanuen anetuwicHa. [[puMeHeHre MeTaHaIsl U STaHAJIS.

Kapbonosvie xuciomwsi. OcobeHHOCTH cTpoeHus. DyHKIMOHAIbHAS
kapOokcuiabHas rpynma. OmnpeaeneHue Kiacca KapOOHOBBIX — KHCJIIOT.
Knaccudpukanus KapOOHOBBIX KHCIIOT: HACHIIIEHHBIC, HEHACHIIICHHBIC,
apoOMaTHUYECKUE; OJJTHOOCHOBHBIC, IByXOCHOBHBIE.

OHOOCHOBHBIE HACKIIIICHHBIE KAPOOHOBBIE KUCJIOTHI: CTPOCHUE; 001I1as,
MOJIEKYJISIpHbIE U CTPYKTypHble (Qopmysbl. CTpyKTypHass H30Mepusl
YIJIEPOHOTO CKEJIETA.

Homenkmatypa WIOIIAK u TpuBuManbHbIE Ha3BaHUS KapOOHOBBIX
KUCIOT. OU3MYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT, BIUSHHE BOJIOPOJTHOM
CBSI3M HA TEMIIEPATYPY KUIICHUS U PACTBOPUMOCTb.

XUMHUYECKHE  CBOWCTBA: M3MEHEHUE  OKPAacKh  HHAUKATOPOB,
B3aUMOJECHUCTBUE C METAJIAaMH, OKCHUJAMU M THUIPOKCUIAMH METaJIOB,
coJisimMu OoJiee cadbiX KuciaoT. Peakuus stepudukanuu. Peakius 3amenieHus
aToMa BOJAOPOJIa METUIILHOM TPYIIbl YKCYCHOW KHUCIIOTHI HA aTOM TaJIOT€Ha.
[Tonydenne kapOOHOBBIX KUCIOT OKHCICHUEM AJIKAHOB, TICPBUYHBIX CITMPTOB
U aJIbJICTUJIOB.

[TanpMuTHHOBAS M CTEAPUHOBASI KUCJIOTHI KAK MPEICTABUTENIN BBICIIINX
HACBIIIEHHBIX KAPOOHOBBIX KUCJIOT.

OneunHoBas KHCJIOTa KaK MpPEICTAaBUTENb OJTHOOCHOBHBIX
HEHACBHIIICHHBIX KAapOOHOBBIX KHCJIOT: COCTaB, CTPOCHHE. XHUMHYECKUE
CBOIMCTBA: MPHUCOEAMHEHUE BOJOpPOJAa M TaJOT€HOB IO JBOMHOW CBSI3U
YIJIEBOJIOPOAHOM TpyIibl. Jpyrue mpeacTaBUTENM HEHACHIIIEHHBIX KUCIIOT:
aKpuJIOBasi, JIMHOJIEBAs U JIMHOJeHOBass. KapOOHOBBIE KMCIOTHI B IIPUPO/IE.

IIprumeHeHne KapOOHOBBIX KHCIIOT.



Cnoorcnvie 3¢pupur. OnipeneneHue kiacca, odmias ¢hopmyiia, CTPOCHHE.
Homenknatypa MIOIIAK u TpuBHandbHble Ha3BaHHS CJIOXKHBIX S(PHUPOB.
dusznveckrue CBOWCTBA CIOXKHBIX A(hupoB. IlomyueHne caoXHBIX 3(PUPOB:
peakiusa 3TepuUKaANi. XUMHUYCCKHE CBOMCTBA: THUAPOJU3 (KUCIOTHBIM U
IEJT0OYHOM).

Cnoxubie 3upsl B npupoje. [Ipumenenue. ITonuadupHeie BoJIOKHA
(JtaBcan).

AKupvi. CoctaB, CTpOEHHE W HOMEHKIATypa TPHUTIULECPUIOB.
DU3nYECKrUe CBOWCTBA. XMUMHYECKHE CBOWMCTBA: THAPOJIU3, THAPUPOBAHUE.
buonornueckass poisib xupoB. Meuia. [IoHSITHE O CMHTETHYECKUX MOIOIIUX
cpeactBax (CMC).

Vaenesoowl. Onpenenenue kiacca. O0mas popmya.

Monocaxapuow. I'moko3a: coctaB, (yHKIUMOHANbHBIE TPYIIIIHI,
CTPOCHHUE MOJICKYJIbl. JIMHEHHAs U NUKIUYECKUE O- U [B-(POopMbl MOIEKYJIBI
I0KO3bl. DpyKTO3a — U30MEP TIIHOKO3bl. DPU3NUECKUE CBOWCTBA TJIFOKO3bI U
(bPYKTO3HI.

XUMHUYECKHE CBOMCTBA ITIOKO3bI: OKACIEHUE 0 TTIFOKOHOBOW KUCJIOTHI,
BOCCTaHOBJIEHHUE /10 LIECTUATOMHOTO CIUPTa cOpouTa; OpokeHue (CIIUPTOBOE
U MOJIOUHOKHCIOE). KauecTBeHHbIE peakiuu Ha TIIOKO3Y: «CepeOpsHOro
3epkasia» U ¢ ruapokcuaoM meau(ll). Haxoxnenue B npupoje, NoJdydeHue u
MIPUMEHEHHUE TJTFOKO3HI.

Jucaxapuowi. Caxapo3a Kak MpeICTaBUTENb AHCAaXapHI0B, €€ COCTaB.
Monexynsapras (opmyna. dusndeckre CBOWCTBAa. XUMHUYECKHE CBOWCTBA:
ruaponus. [lonyyeHue u npuMeHeHHe caxapo3bl.

llonucaxapuovi. Kpaxman — npupoansiii mnonucaxapui. CrpoeHwue
MOJIEKYJI Kpaxmajia (OCTaTKM O-IJIIOKO3bl). @DU3MUEeCKUEe CBOMCTBA.
XUMHYECKUE CBOMCTBA: TUIpoin3 ((hepMEHTATUBHBIN, KUCIOTHBIN); peaKIus
C M0JIOM (Ka4eCTBEHHAsl PEaKIys Ha Kpaxmal).

Henmrono3a — npupoaHblid onucaxapua. CoctaB U CTPOCHHE MOJIEKY
IEJUTIONO03bl  (OCTaTKU [B-TirOK03b1). DU3WYECKUE CBOMCTBA. XHWMHYCCKHE
CBOMCTBA: TOpEHUE, TUAPOIIN3, 00pa30BaHUE CIOKHBIX d3(pupoB. HatypanbHbie
Y UCKYCCTBEHHBIE BOJIOKHA. [[pMEHEeHNE LIEIUTI0NI03bI U €€ TTPOU3BO/IHBIX.

Amunbr. Onpenenenue KJIacca. OcobeHnHoctu CTPOCHHS.
Knaccudukanust ammaoB. [lepBuuHbIE HACHIIIIEHHBIE aMHHBI, OOIIas
dopmyna. Awmumuorpynma. CTpyKTypHas H30MepHUsi M HOMEHKJIATypa
MEpBUYHBIX aMUHOB. Duszndeckue cBOMCTBA. XHMHUUYECKHE CBOWMCTBA:
OCHOBHBIE CBOWMCTBA aMHMHOB (pEakiMu C BOJOW W KHCJIOTaMH), TOJIHOE
OKHCIICHHE.

AHunun xax IpeAcTaBUTENIb ApOMATUYECKUX aMUHOB. MoOJIeKyIsipHas U
cTpyktypHas ¢opmyibl. CTpoeHHE MOJEKYJIbl. DU3NYECKHE CBOWMCTBA.
XUMUYECKUE CBOMCTBA: PEAKIIUH aHUJIMHA [0 AMUHOTPYIIIE (C KUCIOTAMHK) U



apoMatuueckoMmy sAnapy (¢ OpomHoil  Bojoi). Ilomydyenwe amMuHOB
BOCCTAHOBJIEHUEM HUTPOCOEINHEHUH. [[puMeHEHE aHMIINHA.

Amunoxucnomer. Onpenenenue kinacca. (DyHKIMOHAIBHBIE TPYIIIbI
aMUHOKUCIOT. M3oMepust u HomeHkiarypa: TpuBnanbHas u HUIOITAK. o-
AMMHOKHCIIOTBL: CTpOeHUE MOJIEKYJ. Du3nueckre CBOUCTBA OL-aMUHOKHCIIOT.
XUMHUUYECKUE CBOWCTBA OL-AMUHOKHUCIIOT: B3aMMOJEUCTBUE C OCHOBAHUSAMU U
kucioTamMu (am(poTepHbIE CBOMCTBA); OOpa30BaHUE CIOXKHBIX 3(UPOB;
B3aMMO/ICUCTBUE C aMUHOKHUCIOoTaMu (oOpazoBanue nentuaoB). IlenTuaHas
CBSA3b.

[TosrydeHre aMMHOYKCYCHOM KUCIIOTBI U3 XJIOPYKCYCHOM KHCJIOTHI.

[Ipumenenne u OuoIOTHYECKass POJIb AMHUHOKHUCIOT. AMHUHOKHUCIIOTHI
3aMEHUMBbIE U HE3aMEHUMBIE.

CuHTEeTHYECKHUE TTOJTMaMHU/IHBIE BOJIOKHA: KAIIPOH.

benku. benku — NOpUPOIHBIE BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS.
CocraB u cTpoeHHe 0ETKOBBIX MAaKPOMOJIEKYJI.

XYUMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIN3, ACHATypalus, LBETHbIC
peaKkuuu.

buonoruueckast poap 6ENKOB.

B3auMocBsi3p  MeEXAy — BaXKHEWIIMMHU  KJIIACCAMH  OPraHUYECKHX
COCIMHEHUM.

ITEPEYEHb TUITOBBIX PACYHETOB I10 XMW

1. BolunclieHUEe OTHOCUTENBHOW MOJEKYJISIPHOM M OTHOCHUTEIBLHOU
bopMyIIBHOM Macc BEIIECTB MO0 XUMUYECKUM (hopMyiaMm.

2. Beruncnenrne MaccoBOM IO XMMHUYECKOTO 3JIEMEHTa 1o (Gopmyie
BEILIECTBA.

3. Beruucienue MacCoBOM 10JIM KOMIIOHEHTA B CMECH BEIIECTB.

4. BerauciaeHnrne 00beMHOM JIOJIM Ta3a B CMECH Ta3oB (TIpH H. Y.).

5. Beruucienue KoJnuecTBa BeIecTBa Mo €ro Macce U MacChl BEIeCTBA
10 €ro KOJIMYECTRY.

6. Beiuncnenue  konuuectBa raza  mo  ero  odobemy  (mpu
H.y.) 1 00beMa (TIpH H. y.) raza 1o ero KoJIU4ecTBy.

7. BeruucieHve 1no XuMUYE€CKUM YPaBHEHUSIM MaccChl, KOJIMYECTBA WUIIU
o0bema (s Ta30B, MPH H. Y.) TT0 U3BECTHOM Macce, KOMMYECTBY W 00beMY
(mJ14 Ta30B, MPHU H. y.) OJTHOTO U3 BCTYNMHUBIIUX B PEAKIIHUIO VI MOJTYYEHHBIX
BEILIECTB.

8. Pacuer OOBEMHBIX OTHOIIEHMM Tra3000pa3HBIX BELIECTB IO
XUMUYECKUM YPAaBHCHUSIM.

9. YcraHoBieHre SMIUPUUYECKON U MOJIEKYJISIPHOU (MCTUHHOI) hopmy
110 MAaCCOBBIM JIOJISIM XUMHUYECKHX AJIEMEHTOB, BXO/IAIIMUX B COCTAB BEIIECTBRA.

10. BrruuciieHue OTHOCUTEIBHOM TNIOTHOCTH U MOJIIPHOW MacChl ra30B.

11. PacyeTsl MO TEPMOXUMHUYECKUM YPABHECHUSIM.



12. BelunciieHue MaccoBOM J10JIM M MAacChl PAaCTBOPEHHOTO BEIIECTBA
(pactBOpUTENS).

13. Pacuer Macc wuian O0OBEMOB BEIIECTB, HEOOXOJUMBIX JJIA
MPUTrOTOBJICHUS pacTBOpa C 3aJaHHOM MaccoBOMl Joied (MOJISIpHOM
KOHIIEHTpAaIlMei) paCTBOPEHHOTO BEIIIECTRA.

14. Berunciienus 1o ypaBHEHUSIM PEAKIUNA, IPOTEKAOIINX B PACTBOPaxX.

15. PacyeThl 10 XMMHYECKUM YpPaBHEHUSIM C YYETOM MPAKTUYUECKOTO
BBIXO0/Ia MMPOJIYKTa PEAKIUH.

16. BeiBog hopMys1 XUMHUECKUX COCTMHEHU HA OCHOBAHHUH JJAHHBIX 10
UX KOJIMYECTBEHHOMY COCTaBY.

1'7. PacyeTsl 110 XUMHUYECKUM YPABHEHUSIM, €CJIU OJTHO U3 PEArUPYIOIINX
BEIIECTB B3STO B U30BITKE.

CITMCOK PEKOMEH/IYEMOM JINTEPATYPbI

l. Xumust : yuyeOHOe mocobue s 7-ro Kjacca YUYpeKJICHUU
oOpa3oBaHMs, peaIu3ylIMX o0Opa3oBaTelbHbIC MPOrpaMMbl  OOIIETro
CpeIHEro o0pa3oBaHUs ¢ PYCCKUM s3bIKOM oOydeHus u Bocnutanus / U. E.
[lIumanoBuu [u ap.] ; mox pea. WM. E. IllumanHoBuua. — 2-¢ uU3JIaHWE,
nepecMoTpeHHoe, — MuHck : Hapoanas acsera, 2023.

2. Xumus : ydeOHOe mocobwe mia 8 Kiacca YUpexKISHUM OOIero
cpeaHero oOpazoBaHusi ¢ pycckuM sizbikom o0yuenus / W. E. [llumanoBuy [u
ap.] ; mox pen. U. E. llumanoBuua. — MuHck : Afykanbis 1 BeixaBaHue, 2024.

3. Xumusa : ydyeOHOoe mocobue s 9 Kiacca y4pexaeHui o0OIIero
cpeaHero oOpa3oBaHus ¢ pycckuM si3pikom o0ydernus / Y. E. lllumanoBuy [n
np.] ; mox pen. U. E. [llumanoBuya. — Munck : Hapoanas acsera, 2019.

4. Xumus : ydeObHoe mocobme mirst 10 kmacca ydpexaeHuil 0O0Iero
cpenHero oopa3oBaHus ¢ pycckuM si3bikoM oOydenusi / T. A. Konesuu [u ap.].
— MuHck : Anykanpis 1 BixaBanue, 2019.

5. Xumus : ydyeOHoe mocobue mia 11 kiacca ydpexJeHuil o01ero
cpenHero o0pa3oBaHUs ¢ PyCCKUM si3bikoM o0yuenus / 1. V1. Mbruko [u np.];
nop pena. T. H. BopoOseBoil. — MuHCK : Axykariibis 1 BeixaBanue, 2021.

6. COOpHHMK 3a/ad MO XMMHUHU : ydeOHOe mocobme il 7-To Kjacca
YUpEXKICHUNH OOIEro CpemaHero o0pa3oBaHUS C PYCCKUM  SI3BIKOM
obOyuenus / B. H. XBamox, B. W. Pe3snkuH ; nox pen.
B. H. XBantoka. — MuHcK : Anykaiibis 1 BeixaBanse, 2019.

7. COOpHUK 3aja4 IO XUMHUHU : y4yeOHOe mocoOue s 8-ro Kjacca
YUPEKJICHUN OOIero CpeaHero oOpa3oBaHUS C PYCCKUM  SI3BIKOM
oOyuenus / B. H. XBaox, B. 1. Pe3snkuH ; nox pen.
B. H. XBamtoka. — MuHck : Axykaripis 1 BeixaBanue, 2019.

8. COOpHHK 3ajad 10 XHMHH . y4eOHOe rmocobue miusa 9-ro kmacca
YUpeXKICHUNH OOIIEro CpemaHero o00pa3oBaHUS C PYCCKUM  SI3BIKOM



obyuenust / B. H. XBaiox, B. W. Pe3sankuH ; noxn pen.
B. H. XBamtoka. — MuHCck : Axykaribis 1 BeixaBanue, 2020.

9. COopHHMK 3amay IO XUMHH . yueOHoe mocoOue mius 10 kmacca
YUPEKJICHUN OOIIEero cpeaHero oopa3oBaHMs ¢ PYCCKUM SI3BIKOM OOy4YEHUS
(Oa3oBpI M MOBBINIEHHBIN ypoBHM) / B. 3. Marynuc [u ap.]. — MuHck:
HanunoHanbHbIi THCTUTYT 00pa3oBanus, 2021.

10. CoopHuK 3a/1a4 1Mo XUMHHM : yaeOHoe rmocooue i 11 kmacca
YUPEKJICHUHN 00111eT0 CpeHEro 00pa3oBaHus C PyCCKUM SI3bIKOM O0y4eHUSs
(6azoBwIit 1 moBbIIIEHHBIN YpoBHHU) / B. H. XBamok, B. . Pe3sankun ; nox
pen. B. H. XBamtoka. — MuHCK : Anykariels 1 BeixaBanHe, 2023.



