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IIporpaMma BCTYNHTEILHOTO HCIBITAHHA

@opMa NPOBECHUS — TECTHPOBAHHUE.

#I3BIK, HA KOTOPBIX OCYINECTBIIAETCSA IPOBEICHHE BCTYIUTEIBHOTO HCIIBITAHUA-DYCCKHIA
A3BIK.

®@opma IPOBENEHHS — C HCIIOIB30BAHHEM JMCTAHIIMOHHBIX TEXHOIOTHI.

Onucaane Pa3ieJIoB IporpamMmMebl

Pazpen 1. 3akon ABoranpo H ciencTBus U3 Hero. Momspusi 06beM raza. HopmaieHEle
yenoeust. OGbeMHBIE COOTHOIIEHHS Ia30B IPH XUMUIECKUX peakiusx. Y papHenus Kiaiinepona-
Menneneesa.

Xumugeckuil anemenT. CTpoeHHE sIep aTOMOB XUMHYECKHX 31eMeHTOB. M30TOmEL

IIpocToe BemecTBO, CIOKHOE BEIIECTBO. SIBIEHHS UIOTPONMH M H3OMEPHH. 3HAKH
XUMHYECKHX 3JIEMEHTOB H XUMHIEeCKHE (GOPMYJIbl. BaleHTHOCTE U CTENeHs OKHCIEHHS aTOMA.

Crpoenne 5mMeKTPOHHBIX 000JI0YEK aTOMOB. DJHEpreTHYECKHE YPOBHH H IIOLYPOBHH,
aToMHBIC opbuTand. KsantoBeple uncia. ChapeHHBIE M HecnapeHHBIE 37IeKTPOHEL OCHOBHEIE
3aKOHOMEPHOCTH Pa3MEIIECHHS 3JIEKTPOHOB B aTOMaX 3JEMEHTOB MAIBIX W GOJBIIMX HEPHOJOB.
OJIEKTPOHHEIE KOHQHIypalliM aTOMOB B OCHOBHOM M BO30YXKICHHOM COCTOSHHSX, ITPHHLHII
[Taymu, npasuno XyH/a.

S-, p-, d-, f- ameMeHTEL

Orkperrre JI.J. MenpeneeBsIM IEPHOMHYECKOrO 3aKOHA M CO3JAHHE IEPHOTHYECKON
cucreMbl 3jeMeHTOB. CoBpeMeHHas (OPMYTHPOBKA TNEPHOIUYIECKOTO 3aKOHA. I[IpHYMHEI
INEPHOTHYHOCTH CBOMCTB JJIEMEHTOB. 3Ha49eHHE INEPHOIUMIECKOro 3aKkoHa. [lepronasl, rpynmsl u
HNOATPYIIEl B MEPHOMUYECKOH cHcTeMe. CBS3b CBOMCTB JJIEMEHTOB H HMX COEJHHEHHH C
IIOJIOXKEHHEM B IIEPHOIHYECKOM CHCTEME. MeTalllIbl 1 HEMETAILIBL.

Tunpl XxuMHYECKHX CBsA3ell: KOBaleHTHas (HONApHAA © HENOJNApHAsA), HOHHAsd,
METaJUIH9ecKasd, BOJOPOIHAT (MEXKMOJIEKYIIpHAS W BHYTPHMOIEKYIIApHAs). © — H T — CBS3H.
Mexanu3mbl 06pa3oBaHus KOBAJIEHTHOH CBA3M (C HCIOIB30BAHHEM HECTIAPEHHBIX 3JEKTPOHOB H
0 JOHOPHO-aKIENTOPHOMY THIY). JHEprHs CBs3H. [loTeHIMan HOHH3AIWH, CPOICTBO K
3JIEKTPOHY, 3JIEKTPOOTPHUIIATEIEHOCTE. BaleHTHBIE BO3MOKHOCTH aTOMA.

Mogens rubpumusanuu opOuTaiei.

Kpucranmueckue u amopdrsle BemecTBa. OCHOBHEIE THITBI KPACTAUTHYECKAX PELIETOK.

Knaccupukanms X¥MMHYECKHX peakmui IO pa3IddHBIM IMPH3HAKAM: [0 H3MEHEHHIO
CTEIEHEH OKHCIIEH s aTOMOB, 110 YHCITY M COCTaBY HCXOJHBIX U 00pa3yIOIIHXCS BEIIECTB, 10 THITY
paspblBa KOBAIEHTHBIX CBA3€H (IO MeXaHHM3MYy), IO TemwioBoMy 3GdexTy, Mo IpHU3HAKy
obpaTUMOCTH.

OKHCIUTETPHO-BOCCTAHOBUTENBHEIE peakiuy. [Ipo1ecchl BOCCTAHOBIEHHS H OKHCIICHHUS.
BoccranoBuTeny 1 OKHCIATEINH.

Tennogoit apdexr xumudeckoi peakuuu. TemnoTa 00pa3oBaHHS W TEIUIOTA CrOPAHHS
BEINECTBA. TepMOXHMMMYECKHE ypaBHEHHS peakiui. TemnoBsle 3¢dexTsl mpH pacTBOPEHUH
pa3IH4YHBIX BEIIECTB B BOJE.

CxopocTs XHMHYECKHX peakiuii. [ OMOreHHbIe H reTepOreHHbIe PeaKiyuy. 3aBHCHMOCTD
CKOPOCTH pPEaKIHMH OT IpPHPOABI pPEarupyloIUX BEINEeCTB, KOHIEHTPALWH, TEeMIIepPaTypsl,
IIOBEPXHOCTH COIIPHKOCHOBEHHs. KMHETHYeCKOe YpaBHEHHE peaKii, KOHCTAHTA CKOPOCTH.

Xumugeckoe paBHoBecue. KoHCTaHTa paBHOBecHs, CTeNEeHb mpeBpameHus. CMemenne
MIOJIOKEHHS XMMHYECKOTO PaBHOBECHS IIOJI BIUSHHEM Ppa3IHYHBIX (aKTOPOB: KOHIEHTPAIMH
pearupyromux BeleCcTB, faBieHus, Temneparypsl. [Ipuamun Jle-IllaTense.

PactBopel. PacTBOpel KOHIIEHTpHpPOBaHHBEIE M pa30aBiIcHHBIC, HACBIIIEHHBIE H
HCHACHIIEHHBIE. 3aBHCHMOCTh PACTBOPHMOCTH BEIECTB OT HX IPHPOIBI, OT MaBICHHS H
TemnepaTypsl. IIpomeccel, IpoHCXOnsIHe MPH PACTBOPEHHH pPAa3/IMYHBIX BELIECTB B BOJE.
Koatpounuenr pactBopumoctd. CriocoObl BEIpaXeHHsS COCTaBa pacTBopa (MaccoBas 0N,
MOJIIpHast KOHIIEHTPaIHsL).



OnexTponuTHYeckas aucconmanms. CreneHp muccomuamuu. CHbHBIE HW  cia0ble
5IeKTpoNHTEL. VoHHBIE ypaBHEHHS peaklmil. YCIIOBHS NPOTEKaHHSA XMMHYECKHX DPEakiuil B
pacTBopax OIeKTpoiaHTOB. CBOMCTBA KHCJIOT, OCHOBaHHE H coOlelf B CBETe TEODHH
9JIEKTPOJIUTHYECKOM TUCCOITHAIIHH,

Pasgen 2. Heopranwdeckast Xamus

OcHoOBHBIE KITacChl HEOpraHWYeCKHX BeuecTB. CIOCOGBI MONMydYeHHs OKCHIOB. X
(H3UYeCKHe H XUMHAYECKHE CBOMCTRA.

OcHoBanns, HX K1accH(HKaIHs, CIOCOOBI IOyYeHHs M XHMIYecKHe cBoiicTra. [lemoyn.
AmboTepHEIe I'HIPOKCH]IBL

Kucnorsl, mx kmaccubmkamus, crnocoObl NONyYeHHS, (DU3HYECKHE M XHMMHYECKHC
CBOICTBa.

Comu, ux xaccuuKanis, HOMEHKIATYPA, CII0co0bI OTyIeHHs ¥ XMMHUYECKHEe CROMCTRA.
I'maponus conei.

MeTansl, BX HOI0XKEHHE B IeproandecKoit cucteme. O61ue GU3HIECKHE B XUMHAUCCKHE
CBOMCTBa METAJLJIOB. DJIEKTPOXMMHYECKHH PN HaNPsDKEHHs MeTauioB. Kopposus MeTainios U ee
npenynpexaeare. OCHOBHEIE CIIOCOOE! ITOTyYEHH METAILIOB.

[lemounrie MeTamsl, HX o0mas xXapakTepucTuka. HaxoxiaeHne B mpHpoje, CIOCOOHI
HOJydeHHs, (H3MYeCKHe M XHMHYECKHE CBOMCTBA. BaXkHeHInHe COEIMHEHMS INeTOYHBIX
METa/UIOB, MX NpUMEHEHHE. ['MIOPOKCHABI HATpUS M Kamus, HX IIOJyYeHHE, CBONWCTBA H
[IPUMEHEHHE.

Ofmas XapakTepHCTHKa 3IE€MEHTOB TNIaBHOM moAarpynmsl I rpymmsl mepHopamyeckoit
CHCTEMBI, MX OKCH/BI U THIPOKCH/IBL.

Kanpmuii, ero HaxoxIeHHe B IPUPOIE, NOIyYeHHE, GDU3UIECKHE ¥ XUMHYECKHE CBOHCTBRA.
Baxknedinue coeTMHEHHS KaNbIUs, HX NOJYy9YEHHE, CBOMCTBA U IpuMeHeHHe. JKeCTKOCTh BOIBI H
CIIOCOOBI €€ YCTpaHEeHHU .

Amowmunuii. Haxoxnenue B npupofe, monydenne, Pu3nyecKne i XUMHIECKHE CBOHCTRA,
npuMeHenre. OKCHJl, THIPOKCH W COJTH aJTFOMHAHHS.

Meramner nobouno#t rpymmsl moarpymnns! VIII rpymmsr (kene3o, HuKelb, maTaHa). Mx
JJIEKTPOHHOE CTpOeHHe. JKenes3o, ero HaxoXKAECHHE B IPHpOAE, MOIYYEHHE, (PU3HYECKHE H
XUMHYECKHE CBOMCTBA, npuMeHeHHe. OKCHIBI, THIPOKCHIBI U COJH JKejle3a, HX MONYyYEHHE H
cBoficTBa. Hukens m nnaTuHa, KX pU3HUecKHe H XUMHUYECKHE CBOWCTBA, IPHMEHEHHE.,

Merasuibl moO0YHBIX MOATPYNI (M, UHK, THTaH, XpOM, Mapraser). FIX 31eKTpoHHOe
CTPOCHHE, HAXOXK/IEHUE B IIPHPOJIE, IIOIy4eHHE, (PH3HIECKUE H XUMHYECKUE CBOHCTBA. OKCHIBI,
THAPOKCHIBI H COJTH DJIEMEHTOB.

Bomopozn, ero ofmas xapakTepHCTHKa, HaXOXIECHHE B mpupome. M30Tomsl BOmoOposa.
Crocobsl momy4eHHs BOZOpOJa B J1a0OpPaTOpPHH B B NPOMBINUIEHHOCTH, (QH3HYECKHE H
XHMHYECKHE CBOMCTBA, IPHMEHEHHE.

lamorensl, ux obmas xapaxreprcTuka. CoeIHHEHHs ralOreHoB B mpupoze. Ilomyuenne
rajioreHoB. IIpuMeHeHne ranoreHoB u ux coexuHenui. Xiop. [Torydyenune xmnopa B 1adopaTopuu
4 B IPOMBIIIIEHHOCTH. Ero ¢usuueckue m xuMu4eckue cpoiicrtBa. Ilomyuenwme, cBoiicTBa M
IIPEMEHEHHE XJIOPOBOIOPO/ia, COMTHON KHCIOTHL U ee cojeil. CoeIMHEHHUs ¢ MMOJIOKHTEIbLHBIMA
CTETIEHSIMH OKHUCIICHHUS XJIOpa.

Obmas xapakTepHCTHKa 3JIEMEHTOB IVIaBHOH moArpymnsl VI rpynnel mepuoguyeckoit
cucremsl. Cepa, ee Hax0XkKIEHUE B IPHUPOJIE, IIOTydeHAE, AJUIOTPOIHS, GHU3NYECKHE H XHMHUIECKHE
CBOMCTBa, IpuMeHeHHe. OKCHOBI Ccephl, X MOTydeHue u cBoiictBa. CepoBomopon U cyashuisl,
HX IOJIy4eHHe U cBoicTBa. CepHas KHCIIOTa, €€ IEKTPOHHOE CTPOEHHE, MTOJIyYEHHE, (PU3HIECKUE
¥ XMMHYECKHE CBOMCTBA, IpuMeHeHre. Comu cepHoi kucnoTel. CepHHECTas KUCIOTa H €€ COJH.

Kucnopon. Ero HaxoxeHue B Ipupoe. AJutoTponus Kuciaopoaa. [TomydeHue u CBOACTBA
o3oHa. [lomydenue xucnopoma B abopaTopuét M B NPOMBIIUICHHOCTH. Ero ¢usmueckue u
XHMHYecKHe cBoMcTBa. POk KHCIOpOaa B IPUPO/IE, ero NpuMeHeHHe.

Bonma. Ctpoenme MONEKYJIbI BOABI U HOHA THAPOKCOHHA. DHU3HYeCKHe XHMHUYECKHe
cBolicTBa BOABL [IepoKCHILI BOIOPOIa H METAJUIOB, HX IIOJIy4eHHE U CBOMCTBA.



OOmas XapakTepuCTHKA 3JIEMEHTOB IIABHOM MOArPYNIB V TPYIIBl EPHOIHYECKO
cucteMsl. Gocdop, ero HaxoxkAEHHE B IPHPOIE, oydeHne. AJoTponus Gocdopa, Gusrdeckue
U XHMHYECKHE CBOHCTBA, IPUMEHEHHE.

A30T, ero obmas XapakTepUCTHKa, HaXOXKIEHHE B IPHUPO/IE, OMyYeHHE. DIEKTPOHHOE
CTPOCHHE MOJIEKYJIBI a30Ta. DU3MYECKHE M XHMHYECKHE CBOHCTBA a30Ta. HUTpHIBL AMMHEAK,
CTPOCHHE €ro MOJICKYJIBL, [OJyYeHHE, (PU3MYECKHe M XHMHYECKHe CBOWCTBA, NPHMEHEHHE.
Oxcnpel a3ota u asotHas kucnora. CTpoeHHe MOJEKYIHI a30THOM KHCIIOTEL, €€ IOMYYECHHE H
XMMHIECKHE CBOHCTBA, IpuMeHeHne. CBOHCTBA coNel a30THOM KHCIIOTEL A30THBIE yI06pEHHS.

Obmast XxapakTepHCTHKA 3JIEMEHTOB IVIaBHOM MOArPYMIEI IV TpyIIBI meproamdecKoi
CHCTEMBI d/ieMeHTOB. Kpemuui, e€ro Haxox[eHHE B IPHUpPOAE, MOJNydeHHE, (H3HUECKHE H
XHMHAYIECKHE CBOHCTBA, mpuMenenue. Oxcun kpemuus (IV) W KpeMHHeBas KHCIOTa, HX
XHMHYEeCKHE cBOMHcTBA. Col KpeMHHEBOM KHCIIOTEL

Yraepox. Ero obmas xapakTepucTika, HaX0XIeHHE B IPHPOJIE. Annorponus yriepona.
Hony4enne yrneposa, ero hpusmdeckue 1 XuMHIECKHE CBONCTBA, IpAMeHeHue. OKCHIBI yriepona
u yrojbHas KHcIOTa. VX monmydenue m cBolicTBa. CoNM YrONGHOM KHCIOTHI, HX IONyYeHHE,
CBOICTBA U IPHUMEHEHHE,

KavecTBeHHEIE peakiyin Ha HEOPraHHYECKHE BEIIECTBA M HOHEL

Paspnen 3. Oprannueckas XuMus

Teopuss XuMHYECKOTO CTpPOEHHMS OpraHHYECKHX COEIHHEHHH A.M. Bytieposa.
3aBHCHMOCTB CBOMCTB OPraHHYECKHX COEIMHEHHUI OT HX CTPOSHHS.

XapaKTepHble XHMHYECKHE CBOMCTBA YIJIEBOJOPOIOB: ATKAHOB, AIKEHOB, AIKHHOB,
OHKJIOAIKAaHOB, alKaJHEHOB, O€H307Ja H ero IOMOJIOrOB. |eHeTHUecKas B3aUMOCBS3b
YI7I€BOI0POIOB. XapaKTepHble XUMUIECKHE CBOMCTBA: CIIUPTOB, (heHOIIOB, AMAHOB, AJIbIEH/IOB,
KapOOHOBBIX KHCIIOT, COXKHBEIX 3¢upoB. [TomibyHKIHOHAIbHEE COETHHEHHS. Monocaxapusl.
HMucaxapunsr. [lonucaxapungl.

KauecTBeHHbIE peakIMy Ha Pa3HYHEIE KJIACCH OPTAHHYCCKHX BEIIECTB.

Paszpen 4. OcHOBHBIE THIIBI PACYETOB, KOTOPHIME JOJDKSH BIAIETH abuTypueHT

Pacuer MonspHOH Macchl BemecTBa MCXONA M3 €ro (OPMYINEI M OTHOCHTETBHOR H
abCOMOTHOM IIIOTHOCTH (117151 ra30B).

Pacyer xomidecTBa BelmecTBa HCXOIS H3 €ro Macchl Ml 06beMa (mns rasos).

[IpuBenenne o6peMa rasa K HOPMATLHBIM YCITOBHSAM.

Omnpenenenne MacCOBBIX 0JIeH 3TEMEHTOB B BEIIECTBE, HCXOMIS U3 €r0 tbopmyIEL

Omnpenenenne GopMyIIs! BemecTBa Ha OCHOBAHHHE JAHHEIX 3IEMEHTHOTO AHAJH3A.

Pacuer coctaBa pacTBopa (MaccoBbIX J0JI€# PAaCTBOPEHHBIX BELIECTB HIIH HX MOJIIpHOH
KOHIIEHTpanui).

CrexuomeTpayecKre pacyeTsl [0 yPaBHEHHASIM XUMHIECKHX PEaKIIHii B MOJISX (B oOBeMax
IV peakiui ¢ y9acTHEM T'a30B).

Haxoxnenne Ko>Q(QHUMEHTOB B ypaBHEHHSX OKHCIHTENbHO-BOCCTAHOBHTEIBHEIX
peaKmui METOOM 3NIeKTPOHHOrO Hananca.

TepMoxuMuvecKue pacdersl.

Ornpenenesre cKOPOCTH XHMHYECKOH PEaKIMM IO H3MEHEHHIO KOJHYECTBA BEMECTRA 34
OIpEIETIEHHBIH HHTEPBAT BPEMEHH, 10 KAHETHYECKOMY YPABHEHHIO PEaKIIHH, IEPECYET CKOPOCTH
PEaKIHH IPH U3MECHEHHH TEMIIEPATYpEI (110 ypaBHeHUIO Bant-Todda).

Crmcok HCIoIb30BAHHO JIUTEPATYPbI
1. Kypur A.A. Xumus. Basopsii yposers. — M.: Coeprl. — 2022. DieKTpoHHOE

H3IaHAE.
2 @penkens E.H. Xuvua. Camoyuntens. — M.: ACT. —2025. — 352 ¢,



