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ITPOTPAMMA ‘
BCTYIUTEJIbHBIX UCIBITAHUNI
JJIS OCTYNAOLIMX HA NMepPBBIH Kypc Ha 0a3e npogeccHoHAIbLHOI0
00pa3oBaHHA B COOTBETCTBHH C HANPABJIEHHOCTHLIO (Mpodusiem)
o0pa3oBaTe/IbHBIX NPOrpPaMM CpeHero npodeccHoOHaILHOro 00pa3oBaHus,
POACTBEHHEBIX NporpammamM cneunaantera B @I'6OY BO Ky6I'MY
Munszapasa Pocenu B 2023/2024 rony

«PYHIJAMEHTAJIBHBIE U MEJINKO-BUOJIOT'TYECKHE
ACIIEKTBI XUMHWW»

I. O61acTs IpAMeHEeHUS H HOPMATHBHEIE CCHLIKH

IIporpamMMa BCTYHMHUTENBHOIO UCTIBITAHHUS pazpaboTraHa s MOCTYIAroIHNX B
®I'bBOY BO Ky6I'MVY MunzagpaBa Poccum Ha oOydeHHe Mo mporpamMmam
BBICIIET0 00pa30BaHUA: MporpaMMaM ClelHaluTeTa Ha OCHOBE TpeOOBaHUM
DenepaJbHOr0  rocydapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAPTa CpPEeIHEero
(monHOrO) 0bIIEeTO 0OpazoBanus (mprka3z MunoOpHayku Poccuu ot 17 mas 2012
r. Ne 413).

ITocTynaromuii B By3 JOJKEH MOKa3aTh 3HAHWE OCHOBHBIX TEOPETHUECKHX
IIOJIOKCHUHA XUMHUHU KaK OJHOW M3 BaXKHEHIIIMX ECTECTBEHHBIX HAyK, KOTOpBIE
Je)KaT B OCHOBE HAy4YHOrO [OHUMAaHUS IPUPOMEI, YeIOBeKa, KaK ee YacTH; 3HATh
OHOJIOTHYECKYI0 POJIb OHOTEHHBIX 3JIEMEHTOB, WX COEIUMHEHHM, BO3MOXKHOCTH
IIPUMEHEHHUs B MEIULMHE, BIUSIHUE Ha 3J0POBbE YEIOBEKa,

AOUTYpPHEHT NOIKEH YMETh [IPHUMEHSTh TEOPETHYECKHE TOJIONKEHHUST XUMUH
IIPH PaCCMOTPEHUH KJIACCOB HEOPraHUYeCKHUX U OPraHWYeCKUX BEIeCTB, a TaKkKe
KOHKPETHBIX COeUHEHHH; PACKPBIBATE 3aBUCUMOCTE CBOMCTB BEILIECTB OT COCTABA
U CTPOEHHMS; 3aBUCUMOCTh OHOJIOrMYECKUX (DYHKLUMH COeNMHEHHH OT ero CBOMCTB,
BBITIOJIHS T TUIIOBBIE PacyYeThl U PellaTh COCTABICHHBIE HA UX OCHOBE 3aadH.

Ha sx3aMeHe MOXHO TOJB30BaThes Tabnunamu «llepuonnyeckas cucreMa
xumudeckux snemMeHToB [I. M. MengeneeBa», «PacTBOpMMOCTH OCHOBaHUH,
KHMCJIOT ¥ COJIEH B BOZAE», «DNEKTPOXUMHUECKUHN DSl HAIPSHKEHHSI METAJLJIOBY.

IIpy  pemeHMH  pacueTHBIX  3aJad  pas3pellaeTcs  I10JIb30BaThCA
MUKDPOKATBKYISTOPOM.

II. IlporpaMma BCTYNHUTENBLHOIO HCNBITAHUS
1. ®yHgamMeHTaIbHbIEe OCHOBbI XUMHH



1.1. OcHoBHbIE NOHATHSA U 3aKOHBI XHMHH. OCHOBHBIE MOJI0KEHUS ATOMHO-
MOJIEKYJISIPHOIO YYeHHS

AtoM, Mmonekyrta. OTHocuTenbHass aTOMHasT W OTHOCHTEJIBHAsS
MoJIeKyJsipHasd Macchl. KonngectBo Bemectsa. Momb. MounsipHas Macca. 3akoH
ABorazipo ¥ cleACTBUS U3 Hero. MonsapHeli 006éM raza. HopManbHBIE YCIOBUS.
AOGCOIIOTHAs. U OTHOCUTENbHAS TUIOTHOCTH rasa. OObEMHBIE COOTHOIIEHUS Ta30B
IIPU XUMHYECKUX PEaAKLHAX.

1.2. Crpoenne atoma. llepuonnueckuii 3axon /I.A. Menaeneera. Xumuueckas
CBS3b

Mogpenu cTpoeHuss atoma. SAapo u HYKJIOHBL. HyKIMIOBI W HM30TOIIBL
OnexTpoH. CTpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB. DHEPreTUYECKHE YPOBHY U
MOAYPOBHM, aTOMHbIE oOpOUTanu. OIEKTPOHHBIE KOH(UTYpallMd aTOMOB.
BanentHslie anektporsl. OCHOBHOE U BO30YKIEHHOE COCTOSHMS aTOMOB.

OcHOBHBIE 3aKOHOMEPHOCTH pa3MEIIeHHs 3IEKTPOHOB B aToMaxX MajblX U
OONBIIMX IIEPUOIOB, -, p-, d- JIEMEHTEL.

Ileprognyeckuil 3akoH. [IpUUMHBI TEPHOOUYHOCTH CBOMCTB JJIEMEHTOB.
Ilepronel, rpynnsl U NOArPYINEl B TEPHOAMYECKOM cucTeMe. CBS3b CBOMCTB
3JIEMEHTOB H X COEJUHEHHH C NTOJIOKEHUEM B IEPUOJIUYECKON CHCTEME.
Morexynsl 1 XuMu4eckas CBsi3b. KoBaneHTHas CBsA3b, €€ pa3HOBUIHOCTH U
MEXaHU3MBI 00pa3oBaHus. XapaKTepUCTUKH KOBAIEHTHOM CBS3H.
DJIEKTPOOTPULATENLHOCTh. CTeneHb OKHUCIEHUS U BaJIEHTHOCTE. FIOHHAS CBSI3b.
Merannueckas cBa3b. Bogoponnas CBA3b.

BGHICCTBB, MOJIEKYJISIPHOI'O H HEMOJIEKYIIAPHOT'O CTPOCHUS.

1.3. ®@u3duKo-XMMHYecKHe 3aKOHOMEPHOCTH MNPOTEKAHHS XHMHYECKHX
peakunH

Knaccubukanus XHMHYECKMX peakUuii B HEOPraHWYECKOW W OpraHHYecKOH
XHMMH T10 Pa3sIuYHEIM IIPU3HAKaM: [10 U3MEHEHHIO CTEIeHeN OKUCIEHHUS aTOMOB,
[0 YMCITy M COCTaBy HCXOAHBIX M 00pa3yloLIMXCs BEUIECTB, IO THUITY Pa3phiBa
CBSA3€EH, 110 TenIoBoMy 3 deKTy, Mo MpU3HaKy 00paTHMOCTH.

OHepreTHka XHUMHMYECKHX TIipeBpauieHuit. TemmoBoit 5(QGhEKT XMMHUECKOH
peakuuH. TepMOXUMHUYECKUE YPABHEHHS PeaKIIuii.

CKopoCTh XHMMHYECKMX peaknuil. [OMOreHHBIE M TIeTEpOreHHBIE DEaKIIHH.
3aBHCHMOCTb CKOPOCTH XHMUYECKOW peakiuu OT pasIudHBIX (PaKTOPOB.
OGpaTUMOCT XMMHYECKHX peakuuil. Xumudeckoe pasHoBecue. CMelleHHe
PaBHOBECHS IO NeHCTBHEM pa3inu4uHbIX haxkTopos. [Tpuniun Jle-IllaTtense.

1.4. PacTBOpHBI

Bronoruyeckas pons pacTBOpoB. MexaHusM 00pa3soBaHMs PacTBOPOB M HX
Knaccubukanus. YucTele BEIeCcTBa U CMECH.

Crioco0s! BEIpaKeHHs COCTaBa PACTBOPOB: MAcCOBas IOJSI PACTBOPEHHOTO
BemlecTBa.  PacTBOpBl  3eKTPONMTOB.  OCHOBHBIE  IIOJIOXKCHUS  TEOPHU
DIEKTPONUTHYECKOH nucconuanuy. CTeneHp MTUCCOHAIIH.

Juccouyanusi KUCIOT, OcHOBaHuM u cone. CunbHele U crnabble
DIIEKTPOINIUTEI.



XHUMHUYECKHE CBOWCTBA KMCIIOT, OCHOBaHHMU M CONEH B CBETE TEOPHU
QJIEKTPOJIMTHYECKOH Jucconmanuu. Peakuum wuoHHOTO 0OMEHa B BOIHBIX
pacTBOpax 3JEKTPOJIUTOB, yCIOBUS UX HEOOPATUMOCTH.

KucnoTHO-0CHOBHBIE B3aUMOIEHCTBUS B pacTBOpax. AMGMOTEPHOCTE.

1.5. OxucanTeILHO-BOCCTAHOBHTEIBHBIE MPOLECCHI, GHOIOrHYeCKAas POJib
Crenens oxkucnenus. BaxxHelmme okucnuTeny 4 BoccTanoButend. CocTapieHne
YPaBHEHHUH OKHUCIHUTEILHO-BOCCTAHOBHUTENIBHBIX PEAKIHi METOIOM 3JIEKTPOHHOIO
baanca. OKMCIHTETEHO-BOCCTAHOBUTEbHBIE PEAKIIMH B PACTBOPAX. DIEKTPOJIU3
PacTBOPOB U PacIlIaBOB.

2. Xumus 37eMeHTOB. MeTaIbl H HEMETANIbI

2.1. Knaccupukanus HeOpraHu4ecKux coeIHHeH

Oxcuppl, knaccudukaiys okcumoB. CrocoOBl  TONyYeHHS OKCHOOB. Mx
buspdeckue U XUMHYECKHE CBOMCTBA.

OcHoBanus, UX KIacCHu(HKALHUS, CIIOCOOB! OyYeHHs ¥ XMMUYECKHE CBOMCTBA.
AMGOTepHBIE THAPOKCHIEL.

Kucnotel, ux xnaccubuxamust, CIocoOb!l MoydeHus, GU3NIECKHE U XUMHYECKHE
CBOMCTBA.

Conu, ux K1accuuKaLys, CIIOCOOBI MOMYYEHHs W XUMHYECKHE CBONCTBA CONell.
IM'anponns coneit, ero GUOIOTHIECKOE 3HAYEHUE.

2.2. Metaibl. Of1mas xapakTepucTHKA

[lono)keHHEe METAIIOB B MEPHOAMYECKOM CHCTEME XUMHUUECKUX 3iieMeHToB J. .
MenneneeBa. Oco0OeHHOCTH SIEKTPOHHOTO CTPOEHHS uX aroMoB. OOmas
XapaKTepHUCTHKA METAIJIOB IVIaBHBIX M MOOOYHBIX MOATPYINT MEePHOIAYECKOM
CHCTEMBI, UX OKCHIOB U THUIPOKCHUIOB: KHCJIOTHO-OCHOBHBLIE M OKHUCIMTEJILHO-
BOCCTaHOBUTEJIbLHEIE CBOMCTBA. OOIIMe CrTOCcOOBI OMTyYeHUS METAJIOB.

2.2.1. Meranas! raaubix noarpynn I u II rpynn nepuoaudeckoii cucremsl (s-
3JIEMEHTBI)

Crpoenne  atomoB.  Dusmyeckde  CBOMcTBA.  XMMHMYECKME  CBOMCTBa:
B3aHMOJICWCTBHE C HEMETa/UlaMHd (TaJloreHaMH, KHCIOPOJIOM, CEpOH, a30ToM,
(ochopom, yrnepomom, BOAOPOIOM), BOIOM, pacTBopamu KuciaoT. CoequHeHHs
[IENTOYHBIX U IIEJIOYHO-3EMEIbHBIX METANIOB: OKCH/IBI, IEPOKCHIBI, THIPOKCHIIEI,
raapunasl, Gocduasl U kapbupel. VX XHMHYECKHe CBOMCTBA, NpPUMEHEHHE B
MEIULHUHE COeIWHEHHWH HATpHs, Kalus, KalbllUs MarHus. bronorudeckas pois
HATPHs U Kalusl, KalblUs U MarHusl.

2.2.2. ANOMUHHHA

Crpoenne aroma. @usudeckre CBOWCTBA. XUMHUYECKHUE CBOHCTBA ATFOMUHHASL:
B3aMMOJICHCTBHE C HEMETallIaMU (TaJlOT€HaMH, KUCIOPOIOM, CEpPOM, a30TOM M
YIIIEpOJIOM), OKCHIAaMH, pa30aBlIeHHBIMH W KOHIIEHTPUPOBAHHBIMU pacTBOpaMH



KMCIOT (COJNAHOM, CEpHOM, A30THOM), pacTBOpaMH Iuenodedl M KapOoHaTaMu
IENOYHEIX METAIIOB, BomoH. OKCHUI ¥ T'MIPOKCH] ATIOMHUHHUSA, UX aM(QOTEPHBIE
cBolicTa. bruonorudeckas poib aTIOMUHUSL.

2.2.3. MeTa/uibl NOGOYHBIX NOArPyNN (d-3J1eMEeHTHI)

Ocobennocty cTpoenus ux aromoB. Ob1as xapakTepUCTHKA d-31EMEHTOB.

2.2.4. Keneso

Crpoenue aToma. XapakTepHEIe HOHBI X CTEIIEHH OKHUCIeHN xKene3a. Dusnyeckue
cBOMCTBa. XMMHYECKUE CBOMCTBA: B3aWMOEHCTBHE ¢ HeMeTallaMy (raloreHaMy,
KHCIOPOIOM, Cepoi), pa30aBiIeHHBIMM M KOHLEHTPUPOBAHHBIMU pPacTBOpaMU
KUCJIOT (COJISTHOM, CEPHOMH, a30THOM).

Oxcun u rugpoxcun skenesa(ll), comm sxenesa(ll), MX BOCCTAHOBUTEIHHBIC
cotictBa. Oxcup u rugpokcun xene3a(lll), ux ampoTepHble CBOMCTEA.

XKene3o xak OMOTEHHBIN MUKPOITIEMEHT.

2.2.5. Mapranen

CrpoeHue aroMa. XapaKTe€pHbIE MOHBI, CTENEHM OKHUCIEHHs MapraHia Hu
COOTBETCTBYIOIL[HE OKCHIBI, TUAPOKCUIBI K COIH. M3MeHeHne KUCIIOTHO-
OCHOBHEBIX M OKHCIIHTEIFHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHHH MapraHia
C W3MEHEHHWeM CTemeHM okucieHus wapranua. Oxcup MapraHna(IV), ero
OKHCIIUTENbHBIE CBOWCTBAa B KUCJIOH cpele. MaHraHatel ¥ IepMaHraHaThl, WX
OKHUCJIMTENbHbIE CBOMCTBA. bruoreHHas posib Maprasua.

2.2.6. Xpom

Ctpoenmne aroMa. XapakTepHble HOHBI, CTEIEHH OKHCJIEHHSI XpoMa |
COOTBETCTBYIOIIIME OKCHIBl, THAPOKCHUIBI M CONH. FI3MeHeHHMe KHCIOTHO-
OCHOBHBIX M OKHCIIHUTEIFHO-BOCCTAHOBUTEIBHBIX CBOWCTB COEIMHEHUH XpoMma B
3aBUCHMOCTH OT CTeNeHu okucieHus xpoma. Oxcun u rugpoxcun xpoma(lll), nx
aM@oTepHble CBOHCTBA. XpoMaTbl M AUXPOMATHl, MX B3aHMOIPEBpallleHHsS B
3aBUCHMOCTH OT KHCJIOTHOCTH cpenbl. OKHUCIUTENbHBIE CBOMCTBA COENMHEHHH
xpoma(VI). buorennast pons xpoma.

2.2.7. Huuk

Crpoenue atoma. XUMHYECKUE CBOMCTBA: B3aMOIEHCTBUE IMHKA C HEMETaJLlIaMK
(xJopoM,  KHCJIOpOIOM, Cepoi), ¢  BOJOH, ¢  pa3daBIeHHBIMH U
KOHIIEHTPUPOBAHHBIME DACTBOPAaMH KHCJIOT (CONSHOM, CepHOM, a30THOMH), CO
metogamMu. OKCHI ¥ THAPOKCUT ITMHKA, UX aM(OTepHBIE CBOMCTBA.

[{MHK KaK BayKHEUIIHMH MUKPO3JIEMEHT.

2.2.8. Meanb u cepedpo

Crpoenne aroma. XapakTepHble CTEIeHH OKHCICHHA. XUMHUYECKHE CBOHCTBA:
B3aUMOJICHCTBIE C HEMETa/UIaMu (TajoreHaMu, KUCI0pOAOM, CEPOH), KUCIIOTaMHu.
brorenHas pois MeJIu.

2.3. HemerTanasl



[TonoxeHue HeMeTa/UI0OB B nepuoauyeckoit cucteme JI.M. Meneneesa.
2.3.1. Bogopon

M3zoTtons! Bogopona. CoequHeHMs BOIOPO/A C METAIAMY U HEMETAIIIAMH.
ITony4yenue Bogopoaa. Bogopos kak opraHoTeHHBIH MaKpO3JIEMEHT.

2.3.2. I'naBuas noarpynna VII rpynnel nepuoauyeckoii cucrembl. I'ajorensi
Ctpoenue aroMoB. CtpoeHue MoJiekys1. Ou3MUYecKHe CBONCTBA TaJOTEHOB.
XUMUYeCKHe CBOMCTBA: B3aUMOEHCTBHE C BOJIOPOIOM, METAIIAMHE, HEMETAIIAMU
(S, C, Si, P), co cnoxubiMu BelecTBaMu (KUCIOTaMMU, COJISMH, BOJOM, LIEI0YaMH,
OpraHUYECKUMH COEINHEHUSIMH).

['amorerosomoponsl. Crpoenue wmonexyn. Dusmueckue cBoiictBa. CpaBHeHHe
CHJILI TajloTeHOBOMOPOAHBIX KHCIIOT, MX XUMH4YecKHe cBoicTBa. Kucrnopomssie
COeUHEHUS XJI0pa.

buonoruueckas poss raloreHoB, IPUMEHEHHE HX COEIUHEeHUH B MeIUIIUHE.

2.3.3. lloarpynna kuecjgopona

Crpoenne aromoB. Pusndeckue CBOHCTBRA, AIIOTPOMHS KHCIOPOIa U CEpHI.

2.3.4. Kucnopon

XHUMHYECKUE CBOMCTBA: B3aUMOAEHCTBHE C META/UIAMH, HEMETAIJIAMH, CIOKHBIMH
BEIECTBAMU-BOCCTAHOBUTENSIMH (OKCHIAMH, THAPOKCHIAMH, KHCIIOTaAMHE, COJISIMH,
OpraHuYecKMMH coequHeHuAMH). Ilonydyenue Kuciaopoia B MPOMBIIUIEHHOCTH U B
naboparopuu. Kucnopox kak OHOreHHBIN 3JIEMEHT, IPHMEHEHHE B MEIULHHE.
Bona, ee 6uonoruueckas posib. CTpoeHHMe MONeKysbl. BomopomHast CBsI3b U eé
BIIUSSHUE Ha CBOMCTBA BOABL. KHCIOTHO-OCHOBHBIE M OKHCJIHUTEIBHO-
BOCCTAHOBHUTENbHBIE CBOMCTBa BOAbl. llepokcun Bomopoma. OKuCIUTENIBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA MIEPOKCHAA BOAOPOa (OKHCIEHHE HUTPUTA HATPHS,
HONOBOAOPO/a; BOCCTAHOBIEHHE II€pMaHraHATa Kajlusl B KHCJIOW cpene),
IIPEMEHEHNE [IEPOKCHIA BOAOPOAA B MEIUIIMHE.

2.3.5. Cepa

XUMHYECKHE CBOMCTBA: B3aMMOIEHCTBHE C MeTallaMH, KUCIOPOIOM, XJIOPOM U
BomopomoMm. Ceposomopon. Crpoenue Monekynsl. @OH3MUECKHE CBOUCTBA.
Ilomyuenue cepoBomopoza. KwHCIOTHBIE  CBOWCTBE  BOZHOTO  PacTBOpa
CEPOBOJIOpOa - CEPOBOAOPOAHON KUCIOTHL. OKHCIHUTETPHO-BOCCTAHOBUTETBHEIE
CBOMCTBA CEpPOBOAOPOAAa U CEPOBONOPOOHON KHCIOTH (B3aUMOJEHCTBHE C
MeETajJIaMH, KUCIOPOAOM, OpoMOM (XJIOpOM), HEPOKCHAOM BOIOPOIA, OKCHIOM
ceprl(IV) u cepHucTo# KuciaoTo#R). Cyapduasl, THAPONU3 CYIbGHIOB.

Oxcupn cepri(IV).Crpoenne monexymnsl. @uzuyeckue cBoiictBa. [lomyuenue
okcuza cepsi(IV).

KucnoTHele cBOHCTBa BOTHOrO pacTBopa okcuaa cepri(1V) - cepHUCTOM KUCIOTEL.
OKuMCIUTEIPHO-BOCCTAHOBUTENbHEIE CcBOMcTBa okcuza ceprl(IV) M cepHMCTON
KUCIIOTHI (B3aMMOJeHCTBHE C MeTalulaMH, KHCIOPOZOM, GpomoM (XIopom),
NEPOKCHIOM Bomopona, ceposogopongoM). Okcun cepri( VI). CTpoeHue MOTEKYJIEL.
®usuyeckue cBoicTBa. [lomydenue okcuma ceprl(VI). Xumuueckue cBoMCTBa



okcuga cepsl(VI): B3auMomeHcTBHE C BOJOW, BOCCTAaHOBHUTEISIMH (CEpOH,
YITIEpOAOM, HOOUAOM KK ),TEpPMHUUYECKOE Pa3IOKEeHHE.

Cepnas xucnora. CTpoeHrne MoJIeKyIbl. [ToydeHne CepHOM KHCIOTHI (XHMH3M).
XUMHYECKUe CBOUCTBa pa30aBIeHHOW CEpHOH KHUCIOTBI. XUMHUYECKHE CBONCTBA
KOHLEHTPUPOBAHHOMN CEPHON KUCIIOTBI.

buoreHnHas ponb cepsl, IpUMEHEHHE €€ COeIMHEHNM B MEIULIMHE.

2.3.6. Iloarpynna a3ora
Crpoenue aromoB. O011ast XapaKTepPUCTHKA 3JIEMEHTOB.

2.3.7. Azor

Ctpoerne monexkynsl. Dusnueckue M XMMHYECKHE CBOMCTBa  a3oTa:
OKHCJIUTEIbHBIE B3aUMOJENUCTBUS C METaUIaMH, BOJOPOIOM; BOCCTAHOBUTEIILHbBIE
B3aMMOJEHCTBUA ¢ KucmopoaoM. CTpoeHHe MOJIEKYJIBI.

[Tonyuyenue amMmMuaka. XuUMHYeCKHe CBoMcTBa aMMmuaka. OCHOBHEBIE CBOMCTBA:
B3aUMOJEHCTBHE C BOJOM M KHCIOTaMH. BocCTaHOBHTEILHBIE CBOMCTBA:
B3aUMOJEHCTBHE ¢ KUCIOPOJAOM, TaJIOT€HaMH, NIEPOKCUIOM BOJIOPOJa, OKCUIAMHU
TsOKENBIX MeTawioB. CTpoeHue wHoHa aMMmoHHsS. KHCIOTHBIE CBOHCTBa CoOJEH
aMMOHHS: B3aMMOJEHCTBHE C OCHOBAaHHUSIMM, OCHOBHEIMH OKCHJIAMH, BOIOH
(rumponuz). BoccTaHOBUTENLHEIE CBOMCTBA COJIEH aMMOHHUS.

Oxcunsl azora. [lonyuenue. @uzmndyeckre CBOHCTBA. XUMUYECKHE CBOHCTBA.
Oxcun  azora(IV): B3aumopgeiicTBHE C BOAOM W IejgodamMu  (peakius
OVCIIPOIIOPLIMOHHUPOBAHHMS ).

Asotucras kucnota. KucnorHeie cBolicTBa. HeycToHuMBOCTE a30THCTOM KUCIOTEI.
Conu a30TUCTOM KHCIOTBl - HHTPHTHL TepMHUYECKOe pa3llOKEHWE HHTPHUTA
aMMOHHSL.

AzorHas xucnorta. llomyueHuwe a30THOM KHCIOTHI (XMMH3M). XHUMHUYECKHE
cBouicTBa. KucnoTHele cBoicTBa. B3auMonedcTBHE ¢ BOCCTAHOBUTEISIMU -
METaJlJIaMHu, HeMeTalllaMH, CIIOKHEIMHU BEIECTBAMHU. Bnusaue
BOCCTAHOBMTENIEHOW CIOCOOHOCTM METAIOB W KOHIEHTPALlMKd KHUCJIOTHl Ha
rayouHy e€ BoccTaHOBIEeHHS. CONMM A30THOW KHCJIOTHI - HUTPATHL. TepMHYECcKOe
pasIOKEeHHE HUTPATOB.

A30T KaK BayKHEHINIHH MaKpO3JIEeMEHT, IPUMEHEHHE ero COeIUHEHNH B MeIUIIIHE.

2.3.8. ®ocdop

@usuyeckre CcBoMcTBa. AJoTponus. XHMHYEeCKHe CcBoiicTBa  (hocdopa:
B3aMMOJENCTBHE C BOCCTAHOBUTENSIMH - METaJUIAMHU, BOJIOPOJIOM; B3aUMOIEUCTBHE
C OKHUCIIUTEJIIMU - KKCJIOPOZOM, XJIOPOM, a30THONW M KOHLIEHTPUPOBAHHOU cepHOH
KHCIIOTaMHU,

Oxcupnpr dochopa(lll) u (V) , dochopuctas u opropocdopHast KHCIOTHL
Kucnotssle cBolictea. ®ochus.

buonoruyeckast pois ¢ocdopa, ero coenuHeHU, TPUMEHEHHE B MeIUIIAHE.

2.3.9. [loarpynna yriiepoaa
Crpoenue aTomoB. Ou3nyecKie CBOMCTBA. AIOTPOIIHS.



2.3.10. Yraepon

XVMHWYECKHE  CBOWCTBA. DB3auMomedcTBHE ¢  MeTallaMH, BOIOPOIOM;
B3aMMOJEHCTBAE C OKUCIMTEISIMH: KHCIOpoaoM, okcunoMm yriaepoxa(lV),
OKCHIaMH TDKENBIX METallJIOB, Aa30THOM U KOHIEHTPUPOBAHHON CEpHOH
kucnoramu. Oxcun yriaepopa(Il), BoccTaHOBUTENBHBIE CBOWCTBA. TOKCHYHOCTB
yrapHOTro rasa.

Oxcun yraepoga(IV). ®@usnueckue cBoiicrsa. [Tonyuenue oxcupa yriaepoga(lV).
XUMHUECKHE CBOMCTBA: B3aUMONEHCTBHE C BOCCTAHOBHTEISIMH - YLIEPOIOM,
MarHueM. YronbHas kuciora. KucnotHele cBoiicTBa. CoOlM yroibHOM KHCIIOTHI -
KapOOHaTH! ¥ THAPOKapOOHATEI, KX B3aUMOIIPEBPAIIIEHHS.

bronoruyeckas pons yriiepona u ero CoeIMHEHUH.

2.3.11. Kpemuuii

INomy4enue. XuMIUeCKHe CBOMCTBA: B3aMMOIEHCTBHE ¢ OKUCIHTENSIMH - (TOPOM,
KHCJIOPOJOM, ralioreHaMy; B3auMOIeHiCTBHE C BOJHBEIMU PacTBOpaMH IIeT0oYeH.
Oxcun kpemuuA(1V). KpemareBas Kucnora, CHIHKATEL.

buoreHHas pons KpeMHHSL.

3. Oprannyeckasi XUMHSA

3.1. Beenenue

OcHOBHBIE TNOJOXEHHUS TEOPHH CTPOEHUS OPraHWYECKMX COeNMHEHHMH A.M.
byrneposa. Yrneponusii ckener. Pamukan. OyHkupoHansHas rpymnma. [ oMororu
W romojoruueckuit psa. CrpykTypHas wuzoMepus. CTpoeHHE 3JIEKTPOHHBIX
oGoouek atoma yriepona. [ubpunusanys opbutanei (sp, sp°, sp’). THIIB cBs3eil
B MOJIEKYyJIaX OPTraHMYECKUX BEUIECTB M CIIOCOOBI MX pa3phlBa. THIIBI peakiuil B
OpraHWYeCKOH XMMHMH. XHMUYecKas CBiI3b B COENMHEHHSX YIJepoja.
ONEKTPOOTPHLATENBHOCTE. CTeNeHb OKUCTIEHNS 1 BAJIEHTHOCTS YIJIEPOJIA.

3.2. ¥YriieBogopoanl

3.2.1. Ankansl

MeTan, ero crpykTypHas (opMyia, TeTpajsApUyecKoe CTPOEHHE MONEKYIIBI
MeTaHa, sp -ruOpraM3anys, XapakTep XUMHUYeCcKUX cBsizeit. ['omonmoruueckuit psj
MeTaHa, rOMOJIOTHYEeCKas pasHOCTh. [IpocTpaHCTBEHHOE CTpOCHHE MpedeNbHBIX
yriaeBomoponos. Homenknarypa u uzomepus. @uzmyueckue CBONCTBA alKaHOB.
IpuposHple MCTOYHMKH. XHMMHYECKHE CBOMCTBA AIKAHOB: PEAKIMH 3aMeleHHs
(raJloreHUpOBaHME, HUTPOBAHHE); TEPMHUYECKOTO  DAa3OXeHHS  (KPEKHMHT,
IIMPOJIU3); W30MEPH3ALMH; OKHCIEHUS (TOPEHHE, MATKOE OKHCIIEHHE - MTOTydeHHe
CIIUPTOB, AlbIEIH0B, KETOHOB K KapOOHOBBIX KUCIIOT).

PanuKkanbHBIA MeXaHM3M peakIHi 3aMelleHHs. [IpUMEHEHHE IpelellbHbIX
yIrIeBoa0poaoB. IlomyyeHne cHHTe3-ra3a H BOJOPOAa U3 METAHA.

XUMHYECKHE CBONCTBA raJloreHONPOU3BOIHBIX aJIKaHOB: B3aUMOEHCTBIE
rajloreHOIPOM3BOIHEIX AKaHOB ¢ MeTallIaMu (peaknus Bropia).

[lonATHE O HUKIIOATKAHAX.



3.2.2. AnkeHbl

OteH (3TUJEH), ero CTPyKTypHas GopMmyla, [IBOHHAs CBA3b, O - ¥ T-CBA3H, sp-
rubpuausamys. I oMonorndeckuit psi sTrieHa. @usnyeckue cBoictra. Mzomepus:
MU30MEpPHUS LIETH, U30MEpPHs IOJIOKEHUs NBOMHOMN CBS3M, yuc-, mpaHc-u30Mepusl.
Homenkiatypa ankenoB. XHMH4YecKHe CBOWMcTBa  ankeHoB. Haumbonee
XapaKTePHBIE PEAKIIHK STUIEHOBBIX YIJIEBOIOPOIOB - PEAKIUU 3MEKTPOQUILHOIO
IIPUCOENVHEHUS:  TaJIOTeHUpPOBaHKe, IIPUCOECIMHEHHWE  TajJoreHOBOJOPOJIOB,
[IPUCOeIUHEHNE CEepPHON KHCIOThL, Truapartanus. IlpaBuno MapKOBHHKOBA.
Peakiiuy monuMepu3alMu. Peakuuu OKHUCIEHHUS (OKUCIHTENIM: KHCIIOPOX,
IIepMaHraHaT Kanus B IIEJIOYHON B KUCIIOH cpeax, a3oTHas kucnora). [lonyuenne
AJIKEHOB! JIEruIpUpPOBaHKE aJIKaHOB, aeruapaTanys CIIUPTOB,
IerUAporaroreHHpoOBaHuUe AJKUJITaIOTeHUIOB, IerajoreHpoBaHKue
JIUTaJIOreHaIKaHOB, TUAPUPOBAHHE AIKHHOB.

3.2.3. AnKaJaueHbl

XUMHUYECKOe B 3NIEKTPOHHOE CTPOCHHE AJIKaIMEHOB C CONPSKEHHBIMU CBSI3SMHU.
HoMenxkinaTypa 1 u3oMepHus alKagueHOB. XMUMHWUYECKHE CBOMCTBA: IPUCOCANHEHHE
rajJoreHoB, TalloreHOBOAOPONOB, Bomopoxa. I[lomumepusanus. OcobGeHHOCTH
3JIEKTPOMUIBHOIO IIPUCOSTUHEHHS K CHUCTeMaM C CONpPSKEHHBIMH [IBOHHBIMH
ceszsmu. Ilonyuenue 1,3-Oyrammena: w3 sranona (Meron C.B. Jlebenesa), us
Oyrana u OyreHoB. [lonyduenue m3onpeHa. [IpupoaHbIi KaydyK, €ro CTPOSHHE U
cBoiicTBa. CHUHTETUYECKUH KaydyK.

3.2.4. AnKuHBI

OTuH (aLeThiieH), ero CTpyKTypHas GopmyJia, TpolHas CBA3b, Sp- THOpHAK3ALIU.

I'omomorudeckut psag 3tuHa. Ousnyeckue cBolcTBa. M3zoMepHs: H30MeEpHs IENH,
U30MepHs TIONOXKEeHUs TpOoHHON cBs3u. HomeHnkinarypa ankuHOB. XHMHUYECKHe
CBOMCTBa AJIKHHOB. Peaxiuu 3JIEKTPOPHUIBEHOTO NPHUCOEIUHEHH:
raJloreHUpOBaHue, MPUCOSAUHEHNE BOAOPOA, TaJOreHOBONOPOIOB, I'HIpaTalus.
Peakimu monuMmepuzaiu (oOpasoBaHue OeH307a, BUHHIALETUNEHa). Peakuuu
3aMeIleH s, KUCIOTHBIA XapakTep aroMa BOAOpOJa Y Sp-THOPMIM30BaHHOIO
aTomMa yriepoga. Peakuuu OkucIeHHs (OKHCIUTENH: KHCJIOPOJ, NepMaHTaHaT
Kanus). llodydeHWe  aJKWHOB:  TEPMHUYECKOe  pa3iokeHHe  (KPEKMHT)
YIJIIEBOJIOPOJIOB, pa3loKeHWe KapOuaa KaJblUusi BOJOW WM  KHUCJIOTOH,
IEeTHApOraloreHUPOBaHME COOTBETCTBYIOLINX IaJOreH3aMellleHHbIX COeJUHEHNH,

IerajJoreHUpOBaHNe [TONUTaOTeH3aMEIEHHBIX COEMHEHNH.

3.2.5. ApomaTH4ecKue yriieBoAoOpoabl. ApeHbl

XUMHYECKOE ¥ 3JIEKTPOHHOE CTPOeHNe MONEKy bl OeH30/a. beH30 - UKInYecKas
COTIpsDKEHHast cucTeMa. [ oMonorudeckuii psag 0eH3051a, HOMEHKIATypa, H30MepH.
Xumuueckue cBoMcTBa OeHzoma: Peakiuu 3neKTpOQHIBHOIO — 3aMELIeHHS
(HUTpoBaHME,  CyIb(QUpPOBaHHE,  TaJOr€HUPOBAaHHE,  AIKMIMPOBAaHHE -
raJloreHoalKaHaM¥, alKeHaMH; aluIupoBaHKe). Peaknuu NpUCOeIUHEHHS
(Bojopoja, rajoreHoB). XUMUAYECKHe CBOMcTBa romonoros 6ensona. Ilonsarue o
B3aMMHOM BIIMSHHM AaTOMOB B apoMaTH4YecKHX YyrieBomopopax. Ilpasumia



opueHTaluu B GeHzompHOM Konble. Peakium oxucnenus. CTHpOT - OIHO U3
BaYKHEHUIIIMX MTPOU3BOAHBIX O€H30114a.

[Tony4yeHue apoOMaTUYECKUX YTIIEBOAOPOIOB B IIPOMBIIIIEHHOCTH: TpUMepa3alus
alleTWJeHa MW IIpPONKHA, IeTHAPHUPOBAaHUE LIMKIOreKcaHa M €ro TOMOJIOTOB,
JETMIPOLMKITM3aMs [eKcaHa, rerTaHa, B I1a00paTOpHH: CIUIABIEHUE COJeH
OeH30HHOH KHUCJIOTEL CO LISI0YaMHU.

[IpuMeHeHYe apOMaTHIECKHIX YIIIeBOJOPOIOB. B3auMOCBs3b HACKIIIEHHBIX,
HEHACHIIIIEHHBIX ¥ apOMaTHYECKUX YIIIEBOAOPOIOB.

3.3. KucJjiopoacoaep amiue opraHdyecKue BeliecTna

3.3.1. Cnuptsl

HacrimeHssie 01HO0aTOMHbBIe cTUPThl. CTpOeHKE HACBIIEHHBIX OTHOATOMHBIX
crupToB. OYHKUMOHABHAS IPYIIIA, € JIEKTPOHHOE CTpoeHue. [lepBudHbIe,
BTOPHYHBIE U TPeTUYHBIE CIIUPTHL. HOMEHKIIaTypa CIIMPTOB U U30MEpHS.
Bonoponnast cBsi3b U €€ BIMSHHE Ha CBOMCTBA CITUPTOB.

XUMHUecKue CBOMCTBA MNpEJENbHBIX OJHOATOMHBIX CHUpPTOB. KucIOTHEBIE
CBOMCTBA MEPBUYHBIX CIIUPTOB B TOMOJIOIHYECKOM DSy, 3aBUCUMOCTD KHCJIOTHBIX
cBOMcTB OT mojoxkenus OH-rpymmer, a Takke OT HalWYda 3aMECTHUTENEH B
yII€BOJOPOIHOM pajukaie. BsauMoneHCTBHE OOHOATOMHBIX CIHPTOB  CO
IIETOYHBIMH ¥ JIPYTUMH aKTHBHBIMHM METaJUIaMH, IaJIoreHOBOAOPOIaMH, YIacTHe
B PeakUusax dTepu(UKalUY, OKHCIIEHN, NerHAPATallH, TOPSHHUS.

[TonyueHre CHOUPTOB: TUApATalldsi alKeHOB, BOCCTAHOBJEHHE albJCTHAOB H
KETOHOB, THAPOJIH3 TAJIOTeHOIPOH3BOAHBIX COOTBETCTBYIOIIMX aJIKAHOB BOIHBIM
pPacTBOPOM IIEJIOYH, THAPOTH3 CIOXKHBIX 3(GHMpOB; MOIyYeHHE 3STaHONA IIPH
OpO’KEeHUU TIFOKO3bl, CUHTE3 METAHOIA U3 BOASHOIO rasa.

DTUIEHITIMKONL M TJIMIEPHH Kak MHOroaToMHble crnupThl. [lonyudenue
STUJIEHIJIMKOAS ~ THAPONHM3OM  |,2-IHTraloreHNIpOM3BOJAHBEIX ~ 3TaHA  BOJIHBIM
PACTBOPOM ILEJIOYH, a TAK)KE OKUCICHUEM JTUIIEHA B MATKHMX YCIOBHAX:
TOKCHYHOCTE CIIUPTOB, OMONIOTUYECKas POk CIIUPTOB, MIPUMEHEHHE B METHLIMHE.

3.3.2. ®eHoJIbl

®enornsl. Ctpoenne GenonoB. HomeHnkaatypa u uzoMepus. XMMHYECKHE CBOKCTBA
deHona: KHCIOTHBEIE CBOMCTBA, pPEaKUWH 3IeKTPOQHUILHOIO 3aMEIleHHs B
OeH30JbHOM KOIblle (HHTpOBaHHME, CyIb(pHUpOBaHHE, NEHCTBUE OpPOMHON BOIBI),
peaKiMi BOCCTAHOBJIEHWs. B3anMHOe BIMSHHE aTOMOB B MoIeKysle (QeHorna.
[TomyueHue u IprMeHEHUE (PEHOIIA.

3.3.3. Anpaerubl H KETOHLI

CrpoeHue abIeruioB 4 keToHoB. KapOoHunbHas rpymmna, e€ CTpoeHue.
V3oMmepus yIJIEpOJHON Lemu, Meknaccopas usomepusa. DopManbIerua U
areTalbIeruy.

[ToydeHHe: OKHMCIEHHE aJKCHOB KHCIOPOAOM BO3[yXa B IPHUCYTCTBHH
XJIIOpUIOB MeOW W TNaiaiusi, MIeTOoYHOW ruaponus I,]l-qurajgoreHaikaHoB,
KaTaTUTHYECKOEe OKUCIeHHE CIIMPTOB KHUCIOPOAOM  BO34yXa, OKHCICHHE
EPBUYHBIX CIIAPTOB pa3IUYHBIMH OKUCIIATEISIMH, KaTaTUTHYECKOE



IETHIPUPOBAHUE TMEPBHYHBIX CIUPTOB. [lonmyueHue aueTaubleruia peaxiuuel
Kydepora, hopmanpaeruia — KaTaIMTHYECKUM OKHCIIEHHEM METaHa.

CBoiicTBa albIeruI0B: THAPHpOBaHue, pucoenunenue cnuptoB, HCN, peakimn
OKUCIEHHs («cepebpsHOro 3epKana», C TUAPOKCHAOM MEJHM), PpeaKiuu
nonuMepuzanuy  (monydeHue TIapagopma, TPHOKCHMETHIIEHA, MapanbIeruja,
MeTaIbIeruaa).

[IpuMeHeHre MeTaHas U dTaHaJIA.

CrpykrypHble (GopMynbl aueToHa (IpomaHoHa), OyTaHOHA, MONy4YeHHe U3
BTOPUYHBIX CIIUPTOB.

3.3.4. KapGoHoBBI€e KHCIOThI

Knaccubukanus kapOOHOBBIX  KHCIOT. HachbllleHHBIE ~ OJHOOCHOBHBEIE U
apoMaTHyeckue KapOoHOBble KHMCIOTEL HomeHknaTypa. ['OMOIOTHYECKHH psill
HaCBIIEHHBIX OJHOOCHOBHBIX KapOOHOBBEIX KHCIOT. OTIENBHBIE IPEACTaBUTEIIN
IIpeNIeNBHBIX OJHOOCHOBHBIX M apOMaTHYECKUX KHUCIOT - MypaBbUHas, yKCyCHasd,
MaNTBbMUTHHOBAsA, cTeapuHoBas. OJHOOCHOBHbBIE HEHACHIIIEHHBIE KapOOHOBBIE
kuciaoTsl. HoMeHkIaTypa U u30MepHs.

OTnenbHBlE MIPEICTABUTENH OJHOOCHOBHBIX HACBIIIEHHBIX KapOOHOBBIX KUCIOT -
aKpuWJIOBasl, OJIEMHOBAs, JMHONEBas, JIMHOJIEGHOBas KHUCJIOThL. Dusnveckue
cBolicTBa KapOoHOBEIX KuciaoT. KapbokcunpHas rpynmna, e€ ctpoenue. BianMHoe
BIIMSIHME KapOOKCWIBLHOW TIPYIIBI M yIIEBOJOPOAHOIO pajukana. XHMUYECKHe
cBoiicTBa KapOOHOBBIX KucioT. CBoiicTBa, O0O0YyCNOBIEHHBIE KapOOKCHUIIBHOM
TPYIIIION: 3JIEKTPOJMTHYECKass [IUCCOLMAalus, B3aMMOIEUCTBHE C MeTajlaMH,
OCHOBHBIMH M aM(OTEPHBIMU OKCHIAMH, OCHOBAHHSAMH, CONSIMH, OOpasoBaHUe
AHTHIPUIOB, B3aUMOJACHCTBUE CO CIHMPTAMM, aMMUAKOM, PEaKlUU OKHUCIICHUT U
BoccTaHoBieHusa. CBoiicTBa, OOYCIOBIEHHBIE YIVIEBOAOPOIHBEIM paIUKaIOM:
peaKlyH 3aMelIeHus], IPHCOeTMHEHNS, OKUCIEHUS ¥ BOCCTAHOBIICHHUSI.
OcobeHHOCTH MypPaBbHHON KHCIIOTEI.

ITonyuenue KapOOHOBBIX KHCIIOT: OKHCJICHHE alIKaHOB, AJIKEHOB, apOMaTH4YECKUX
YTJIEBOAOPOLOB, CITUPTOB, anbIeTHI0B U KETOHOB; THAPOJIH3
TPUTaJIOreHOPOH3BOAHBIX; THIPOIH3 CI0KHEIX 3(QUPOB.

["eneTHyecKkas CBS3b KapOOHOBBIX KHCIOT C IPYIHMHM KlaccaMH OpraHH4YecKHuX
coequuenuii. [Ipumenenre KapOOHOBBIX KUCIIOT, UX OHOJIOrHY€ECKast POk,

3.3.5. CinosxHble 3¢gupsbl. ZKupsbl

Cnoxuble 3GUpbl HEOPraHHYECKUX H OpraHW4ecKuX KUcnoT. CTpOoeHHe CIIOXKHBIX
s¢upos. Homenknarypa. @usnueckude CBOHCTBAa. Peakuus STepU(UKAIIUH.
O6paTUMOCTh PEaKIuy STepUMUKAIH. XUMHYECKHEe CBOHCTBA CIIOXKHBIX 3(QHPOB!
THAPONM3 B KHUCJIOW M IIEJOYHOM cpepax. JKWpel B INpUPOJE, MX CTPOCHHE,
bu3ugecKue CBOUCTBa, OMOIOrHYecKas Pob.

XuUMHUUYECKHE CBOMCTBA: THAPONM3 JKHUPOB B KHUCIOM M IIENOYHOH cpenax,
TUIPOTeHu3aus KUpoB. IlpuMeHeHue XMpoB. IIoOHSATHE O CHHTETUYECKHUX
MOIOIIUX CPEICTBaX.

3.3.6. ¥Yraesoanb!



Knaccubukaims yriaesogoB. MoHocaxapunel. CrpoeHue MOHOCaXapHuIOB.
OTKpBITEIE ¥ IUKIHdeckre (GOpMBI MOHOcCaxapuaoB. PusHYecKne CBOWCTBA U
HaXO0X/IeHUE B IIPUPOJE.

OtnenpHBlE TPEICTABATENIA MOHOCAXapuaoB - TINIOKo3a, (pykrosa, pubdosa,
ne3okcupudo3a. buonoruueckas pois.

XuMudeckre cBoiicTBa MoHocaxapuaoB. CBoiicTBa, 00ycIOBIEHHbIE HATUIHEM
TUAPOKCHIBHEIX rpymr. CBoiicTBa, 0OYCIOBIEHHbIE HalddMeM KapOOHHIIBHOH
IpyIIIBL

Tucaxapuasl. Caxaposa, MalsT03a, TaKT03a, CTPOSHUE, THAPOIN3. brosoriieckas
pOIIB.

XUMHUECKHE CBOHCTBA: THIPOJM3; peakluH, OOYyCIOBIEHHBIE HAIUIHEM
THIPOKCHUIBHBIX TPYIIIL.

IMonmucaxapuasl. Kpaxman u wuemmonosza. CrpoeHue Kpaxmana, THAPOIHS,
fuonorudyeckas posb. IIpuMeHeHHe MONHMCAXapuloB W WX MPOU3BOIHBIX.
buonoruyeckas pois.

3.4. AsoTcoep:kaniue opraHHyecKue coeNHHEeHHsI

Amunpl.  Crpoenwe aMuHOB. AMuHOrpymnma. HomeHknarypa ¥ H30MEpHI.
du3ndecKre cBOWCTBA. XUMHUYECKHE CBOMCTBA aMUHOB: B3aUMOJICHCTBHE C BOLOU
W KHCIOTaMH (OCHOBHOCTH aMHHOB), B32aMMOJEHCTBHE C A30THUCTOM KHCIIOTOH,
ropesre. AHUIHMH, KaK INpEeJICTABUTENb apOMaTHYeCKMX aMuHOB. [lory4eHue
AHWIMHA W3 HUTpoOeH30ma. XHMHYECKHME CBOMCTBA aHWIIMHA: PpEaKIIHH,
00yCIIOBIEHHBIE HATMYHEM aMIHOTPYIIIB, PeakUy B OCH307bHOM KOJIBIIE.
[IprMeHeHre aHUIMHA.

3.4.1. AMHHOKHCJIOTbI

CTpoeHue O-aMHHOKHCIOT, Kilaccudukamusa. Homenknatypa u H30MepHS.
du3nuYecKue CBOMCTBA. XHUMHWYECKHE CBOKMCTBAa Ol-aMUHOKHCIIOT. pPEaKIWH,
CBA3aHHBIE C HalWYMeM aMUHOIPYIINBl; peakuWHd, CBA3aHHBIC C HaIU4YUEM
KapOOKCUNbHOM rpymmel. OcoOSHHOCTH XMMUUYECKMX CBOWUCTB aMHUHOKHCIIOT,
00YCIIOBIEHHBIE COYETaHWeM KapOOKCHIbHOM u amuHOrpynmel. OO6pasoBaHue
IUIIENITHIOB. bruomornyeckasl pojab aMUHOKUCIIOT.

3.4.2. beaku kak OHONOIMMEpPbI

[lepBuyHas, BTOPHYHAS, TPETUYHAS CTPYKTYPEI OEIIKOB.

CgoifcTBa GelkoB: TMAPONN3, BEICAIUBAHKE, JeHATypanusd. buosoruyeckas poib
OenKoB.

3.4.3. BoicokoMoJieKy IsipHbIe COeIHHEHHUS

OO6iue IOHATHSA: MOHOMEp, [OJMMEp, CTPYKTypHOE 3BEHO, CTCIECHBb
MmoNMMepu3aliy. Peakiuy MOMMMEpU3aliu U MONHKOHAeHcauwu. [lomumepsr,
MOTy4YaeMble  peakluued  [OoNUMepH3aluy  (IMONUITHIICH,  MONMIIPOIMIIEH,
MONMBAHWIXIOPHI,  nonuMmeruMerakpunar).  Kayuyku.  IlpupomHeldi  H
CHHTETHYECKHE KaydyKd, ByJIKaHM3alMs Kaydykos. Ilomumepsl, moiydaemsle 10
peakipy nosukoxaeHcauy. ®enondopmanbieruIHbe CMOJIBL.



HpHMeHeHI/Ie IIOJJMMEPOB B MENHUIIUHE.

4. Meroabl NO3HAHHUSA B XHMHH. XMMHS U KH3Hb

JlabopaTopHas mocyna u obopynosanue. IlpaBuia GesomacHocTH mpu pabote ¢
eIIKVMH, TOPIOYMMHY ¥ TOKCHYHBIMU BELIECTBAMMU, CPEACTBAMH OBITOBOH XUMUH.
HayuHble METOIbI MCCIIEI0BAHMS XUMIYECKUX BEIIECTB U NMpeBpallenui. MeTozsl
pasJesieHus cMecel 1 09MCTKY BenlecTs OnpeneseHne XxapakTepa Cpeibl BOA-

HBIX pacTBopoB BemlecTB. MHaukatopel KauyecTBeHHBIE pEaKLMM Ha HOHBI B
pacTBopax. PacnosHaBaHye KaTHOHOB HaTpys U Kanusi. KayecTBeHHas peaKuys Ha
kapbonar-noH. KauecTBeHHas peakis Ha HOH aMMoHuA. KaueCcTBeHHBIE PEaKInH
Ha CyTBQUI-, CYIbOUT- U CYTb(AT-HOHBI,

KauecTBeHHBIE peaklMy Ha TaIOreHHI-HOHBI. MeHTHuKanus HEOPraHWYeCKHX
BEILIECTB ¥ UOHOB.

WnenTuduKkanus OpraHudeckux coefuHeHmi. KavecTBeHHass peakuusa Ha
MHOTI'0aTOMHEIE CITUPTHI ¥ €€ IPUMEHEHKeE I pacTio3HaBaHUsl ITULEpHUHA

B COCTaBe KOCMETHYECKHX CpeiCTB. KadyecTBeHHBIE peaKLUU Ha KapOOHWIBHYIO
rpynmy (peakuust «cepeOpsHOro 3epkaia», B3aHMOJEHCTBHE C TIHAPOKCHAOM
menu(Il)) u ux npumMeHeHue 111 00HAPYKEHUS PEACIbHBIX allbJICTH/I0B B
IIPOMBITIUTEHHBIX CTOYHBIX BOJAX.

DKCcIeprUMeEHTANBHEIE JOKA3aTeNbCTBA HANMYMS allbJETHIHOA ¥ CIMPTOBBIX IPYIII
B [JTFOKO3eE.

KauecTBeHHble (IIBETHBIE) peakIIMK Ha OEIKH.

XuMusT W 3KOJIOTHS. XHMHYECKOE 3arps3HEHHe OKpPYKalolleh Cpembl U ero
IOCIIEACTBUS IS 370POBbs YenoBeka. OxpaHa ruapocdepsl, IOYBbI, ATMOC(EPEI,
(IIopEl ¥ GayHbl OT XUMHUYECKOTro 3arps3Henys. OXpana OKpyKarollei Cpesl.

5. PacuéThl Mo XUMHYECKHM (hOPMYJIaM H YPABHEHHSM peaKkuHH

Tunsl pacy€éTHBIX 33124

5.1. PacuéTel ¢ MCIIOIB30BaHUEM TTOHATUH «PacTBOPUMOCTEY, «KMaccoBas OIS
BEI[eCTBA B pAacTBOpPe» — pAacuyéThl Macchl (00BEMa, KONMMYECTBA BEIIECTBA)
TIPOIYKTa PEaKLliH, ECITM OHO U3 BELIECTB JaHO B BUJIE PACTBOPA C ONPENCTIEHHOH
MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA.

5.2. PacuéThl 00BEMHBIX OTHOLIEHUH I'a30B IIPY XUMUIECKUX PEaKIUIX.

5.3. PacuéThl KONMWYeCTBa BEILECTBA, Macchl BellecTBa WM 00BbEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce MM O0BEMY OJHOIO K3 Yy4acTBYIOLIMX
B PEaKIIVH BEINECTB.

5.4. Pacuétsl TemnoBoro 3¢ ¢pexra peakiyu.

5.5. Pacuétsl Maccel (06BEMa, KOMTHUECTBA BEIIECTBA) MIPOLYKTOB PEakiy, €CIH
OJIHO M3 BEIIECTB JaHO B U30bITKE (MMEeT IPUMECH).

5.6. PacuéTel Macchl (00bEMa, KOIMYECTBa BelllecTBa) NPOAYKTa PEaKUHH, €CIH
OIHO W3 BEIIECTB JAHO B BHIE pacTBOpa C ONpeAeNEHHOM MacCoBOM aonen
PacTBOPEHHOTO BEIIECTBA.

5.7. YcraHOBIEHHE MOJEKYJIApPHOM © CTPYKTYpHOH (opmyn BerlecTsa:
HAaXOXIEHHE MONEKYSIpHON (GopMysbl OpraHM4YecKoro BellecTBa IO €ro



[JIOTHOCTH YU MACCOBBIM JOJISIM 3JIEMEHTOB, BXOAAIIKMX B €ro COCTaB, WM IO
MIPOIYKTaM CrOpaHUsl.

5.8. Pacuérel MaccoBoil wiM OOBEMHOM JOIH BBIXOJAa IPOAYKTA pEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

5.9. Pac4&Tel MaccoBOH J0JIM (MacChl) XUMUYECKOIO COEIUHEHMS B CMECH.

I11. ®opma npoBeeHUsi BCTYNHTEIbHOI0 HCMBITAHUS

BCTymUTeIbHOE MCIBITAHHE 10 XHMHMM IIPOBOOUTCS B BHJIE KOMIIBIOTEPHOIO
TeCTHpOBaHHA. 3amaHue BKkMoyaeT 50 Bompocos. Bpems Ttectuposanus — 120
MUHYT.

IV. Pexomenayemas IuTepaTypa

Jlns TOATOTOBKM K BCTYNMTENBHBIM HKCIBITAHMAM MOJMKHO HCIIONB30BaTh
ITKOJBHBIE YY4eOHMKM M0 XHAMWH (JKelaTenbHO NPOQUIEHOrO YPOBHS) OJHHX
aBTOPOB, HallpuMep:

1 Epemun B.B. Xumus: 8 knacc: [Tekcr]: yue6buux/ B.B. Epemun, H.E.
Kyssmerko, A.A. Jlposznos, B.B. JIyuus. — 8-e u3z1., — M.: Jlpoda, 2019. — 268 c.
2. Epemun B.B. Xumus: 9 wmacc: [Texcr]: yue6mux/ B.B. Epemmn, H.E.
Kyssmerko, A.A. B.B. Jlynun, A.A. JIpo3nos. — 8-¢ u3z., — M.: [lpoda, 2019. -
246 c.

3.  Epemun B.B. Xumus: Yruy6nennsit yposens: 10 knacce: [Teker]: yueOHuK/
B.B. Epemun, H.E. Kyssmenko, B.U. Tepenun, A.A. Iposaos, B.B. JlynuH. — 6-e
uzn., M.: llpoda, 2019. — 446 c.

4. Epemun B.B. Xumus: Vrny6nernsiit yposers: 11 xiace: [Texer]: yueGHuK/
B.B. Epemun, H.E. Kyssmenko, A.A. Jlpo3nos, B.B. Jlynun. — 6-e m3m., M.
Jlpoda, 2019. —477 c.

JdononHurenbHasn:

1, Eropos A.C. Xumus. HoBoe yueOHOe mocoOue JUisl MOATOTOBKH B BY3BI.
[Texcr]: yae6H0e mocobue / A.C. Eropos. — Poctos H//I: ®enukc, 2020.— 640 c.

2 Eropos A.C. Pemermtop mo xumuu. [Texcrt]: yde6bnoe mocobue / A.C.
Eropos, H.M. Meanuenxo, K.IT. Hlanxas; mox o6t ped. A.C. Eroposa. — PocToB
H/]J1: @®enuxc, 2019 —762c.

3. Eropos A.C. Bce THIIBI pacyeTHBIX 381a4 [0 XUMUM 11 TTOAroToBKH K EI'D
[Texct].— Poctor w//1: ®enuxc, 2003.—-312 c.
4, EI'D. XuMus: THIOBBIE SK3aMeHAIlMOHHEBIe BapuaHThl: 30 BapHaHTOB/A.A.

Kasepuna, H.B. Ceupunenxosa, M.I'. CHactuna, C.B. Craxanosa; noxa pex. L.1O.
Jo6poTuHa. — M.: HannonansHoe o6pasosanue, 2021. —368 c. (EI'D. OUII -
IIKOJIe).

5. JIursunosa T.H. Xumus. EI'D-2011. Tpenuposounsie Tectsl PocTos B//L:
®enukc, 2011.— 349 c.

6. Jlursuuosa T.H. Xumus. Tectrl k EI'D. - Poctos u/]1.: ®enuxc, 2012. -284c¢.
[ JIuteusoBa T.H. Xumus. 3aKoHBl, CBOMCTBA 3JIEMEHTOB M MX COEIUHEHUH
(3-e uzmanmue). - Pocros u//1.: ®enukc, 2016. - 156 c.



HNuTepHeT-pecypcsi:

1. ®UITN. OTkpsITHIH 6ank 3aganuit EI'D / XuMus. [DneKTpoHHbIA pecypc]. —
Pexum noctyna:

http://ece. fipi.ru/os] 1/xmodules/gprint/index.php?proj=EA45D8517ABEB35140D
0D83E76F14A41. Jlara obpammenus: 28.10.2021.

2. Peury EI'D. Xumus. [DnexTpoHHbI pecype]. — Pexum noctyma: https://chem-
ege.sdamgia.ru.

CocraBuTens: 1podeccop Kadenpsl (GYHIAMEHTANTBHOH M KIHMHHYECKOH
OuoxuMuH, 1.10.H., JInteuroBa T.H.



