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1. MACIIOPT PABOYEM ITPOT'PAMMbBI YYUEBHOM JTUCIUILIUHBI

«XHUMMUS»
(HaumeHoB8aHUe OUCYUNTUHDL)

1.1. ObsacTh NpUMeEHEHHUs TPOrPAMMBI
[IporpamMma yueOHON AUCIMUILTUHBI «XHUMMUS»

SABJIACTCA

4acTbI0 OCHOBHOM IpodeccruoHanbHoi 00pa3oBarenbHON nporpammsl. [IporpamMma yueoHOM
JUCUUILUIMHBI peHa3HaueHa 11t noaroroBku cryaeHToB CIIO no cneunansuoctu 15.02.08
«TexHonorust MamHOCTPOEHUS
1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOM NPo¢ecCHOHATbHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl: JUCIUIIIMHA BXOUT B

0011e00pa3oBaTeIbHBIN

LUK
1.3. Ile1u ¥ 321244 AMCHUILUINHBI — TPeOOBAHMSA K Pe3yJbTATaM OCBOCHHS IUCIMIIJIMHBI:
B pe3ynbrare u3ydenus ydaeOHOW AUCHUIUINHBI «XUMUS» 00yUaroIUiCs T0KEeH

3HATh / IOHUMATh:
BaKHelillMe XMMHM4YeCKHMe IMOHSATHA:  BELIECTBO, XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYyIa,
OTHOCHUTEIIbHBIE aTOMHAS U MOJIEKYJISIPHBIE MaCChl, HOH, aJUIOTPOMHS, U30TOIbI, XUMUYECKas CBS3b,
ANEKTPOOTPHULATEIBLHOCT, BaJIEHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBII
00beM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYISIPHOIO M HEMOJIEKYJIIPHOIO CTPOCHMS,
pacTBOpBL, D3JEKTPOIUT U HEINEKTPOJIUT, DJIEKTPOJIUTHYECKAs JUCCOLMALUSA, OKUCIUTENb W
BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHHE, TEMJIOBOM A(PQEKT peakuuu, CKOpoCTb
XUMHUYECKON peaklMM, KaTalu3, XUMHUYECKOe paBHOBECHE, YIJIEPOJIHBIN CKeNeT, PyHKIMOHAIbHAS
rpymrma, U30MepHsi, TOMOJIOTHS;
OCHOBHbI€ 3aKOHbI XMMHMH: COXPAaHEHMsS] MAacChl BEIECTB, IOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akoH /. 1. Menneneesa;
OCHOBHbI€ TeOPMH XHMMMHU: XHUMHUYECKON CBS3H, IJIEKTPOJUTUYECKOM TUCCOLMALUU, CTPOCHUS
OpraHWYEeCKUX U HEOPTraHUYECKUX COECTUHEHUN;
Ba)KHelillMe BellecTBA M MAaTepHaJibl: BaXHEHMIIME MeTaulbl M CIUJIaBbl, CEpHasl, COJIAHAsd,
a30THas U YKCYCHas KHMCJOTHI; OJaropoJHble Ta3bl, BOJAOPOJ, KHCIOPO, TaJOTeHBl, LIeTOYHbIE
METaJlJIbl; OCHOBHBIE, KUCIOTHBIE U aM(OTEpHbIE OKCUIBI U TUAPOKCUIBI, IIET0UYH, YTIEKUCIBINA U
yrapHbIi Tra3bl, CEPHUCTBIN ra3, aMMHUaK, BOJa, IPUPOJHBINA ra3, METaH, dTaH, STUJICH, alleTUJICH,
XJIOpUJ HaTpusl, KapOOHAT M TUApPOKapOOHAT HaTpus, kapOoHar u ¢ocdar kanbuus, OeH301,
METaHOJ W 3TAHOJ, CIOXKHBIE Y(UPHI, KUPHI, MbLIA, MOHOCAXapuabl (TJIFOKO3a), AMCAXAPUIIBI
(caxapo3a), moaucaxapunabl (KpaxMajdl ¢ IeJUII003a), AaHWIWH, aMHUHOKHUCIOTBI, OCJIKH,
HCKYCCTBEHHBIC M CHHTETUYECKIE BOJIOKHA, KAYIYKH, TIACTMACCHI,

yMeTh:
Ha3bIBATh: H3YYECHHbIC BEIIECTBA M0 TPUBUAIBHON WM MEXIyHAPOJAHON HOMEHKIIATYPE;



OmpenessiTb: BAJICHTHOCTh U CTENIEHD OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOW CBS3U
B COCAMHEHUSX, 3apsj HOHA, XapakTep Cpedbl B BOJHBIX pPAacTBOPAX HEOPTraHUYECKUX U
OPraHUYEeCKUX COEAUHEHUM, OKUCIHUTED U BOCCTAHOBUTEIIb, IIPUHAIJIEKHOCTh BEIIECTB K Pa3HbIM
KJIacCaM HEOPraHMYECKUX U OPraHUYECKUX COETMHEHUI;

XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX IEPUOAOB IO UX MON0keHUI0 B [lepuoanueckoit cucreme /1.
W. MengeneeBa; o0mue XMMHUYECKHE CBOICTBAa METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX COCIUHEHUM; CTPOCHUE M XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUN;

00BbSICHATBL: 3aBUCUMOCTh CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOEHHUSA, MPUPOJY XUMHUECKOU
CBA3M (MOHHOHM, KOBAJICHTHOH, METAJNIMYECKOW M BOAOPOJIHOM), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaKIfy U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI OT Pa3IMIHBIX (JAKTOPOB;
BBINOJIHATh XUMHYECKMHA IKCIHEPUMMEHT: 10 PACIO3HABAHUIO BAXKHEHUIIMX HEOPraHWYECKHX U
OPraHUYeCKUX COCTUHECHUN;

NPOBOJUTh: CAMOCTOATEIbHBIN MOUCK XMMHUYECKON MH(POPMAILIMU C UCTIOIH30BAHUEM PA3IUYHBIX
HMCTOYHHUKOB (HAYyYHO-TIOMYJISIPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH A7l 00paboTKU U Mepeiayr XUMUYecKol nHpopMaIiu
U ee TIPE/ICTAaBIICHUS] B PA3JIMYHBIX opMax;

CBSI3BIBATDH: U3YUCHHBIA MaTepuai co cBoel MpohecCHOHATBEHOUN NeSTEIIbHOCTHIO;

pelaTh: pacyeTHHIC 3a7a91 10 XUMUIECKUM (POopMyriaM U ypaBHECHUSM;

HCNO0JIb30BATH NPUOOpPEeTeHHbIe 3HAHUS M YMEHNS B PAKTUYECKON 1eSiTeJIbHOCTH U
IOBCEIHEBHOMU KU3HU:
JUTSE OOBSICHEHUSI XUMHUYECKUX SIBJICHUH, TIPOUCXOISIIUX B MPUPOJIE, OBITY U HA TIPOU3BOJICTBE;
ONnpeIelIeHUs BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBUAX U
OIICHKH X ITOCJIEACTBHM;
9KOJIOTUYECKH TPAMOTHOI'O MTOBEJECHUS B OKPYKAIOLIEH cpefie;
OIICHKU BIIMSIHHSI XUMHUECKOTO 3arpsS3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OpraHU3M YeJIOBEKa U JPYyTrHe
YKUBBIE OpPraHU3MBbI;
O0e3omacHOTO OOpamieHUsi C TOPIOYMMH U TOKCHYHBIMHM BEIIECTBAMU U J1AOOPATOPHBIM
000pynOBaHUEM;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHON KOHIIEHTPAIIUU B OBITY U Ha TIPOU3BOJICTBE;
KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XUMHUYECKOW WHGOpMAIUU, MOCTYHAIOMIe U3 pa3HbIX
HCTOYHUKOB.
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COeIMHEHUS.
IHosmmmepsbl.

Hroro 98 78 20

BBeaenue
Hayuynble MeTOIIbl MO3HAHUS BEIIECTB U XMUMHUYECKUX SIBICHUH. Ponb 3KkcriepuMeHTa U
TeOpI/II/I B XUMHUH. MOHGHHpOBaHI/IC XUMHUYCCKUX HpOLIeCCOB.

1. OBIIASA U HEOPTAHUYECKAS XUMUA

1.1.0cHOBHBIC IOHATHSA U 3aKOHbI XMMHH

OcHoBHble moHATHS XumuH. BemectBo. Atom. Monekyna. XUMUYECKUM 3JIEMEHT.
Amnotponus. Ilpoctele W cnokubie BemiecTBa. KauecTBEHHBIM M KOJWYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKHEe 3HAKH U (popmynbl. OTHOCUTEIBHBIC aTOMHAs W MOJIEKYJISIpHAs MAacCChI.
KonnuecTtBo BemiecTna.

OcHoBHbBIE 3aKOHBI XUMHH. CTEXHOMETpHUs. 3aKOH COXPAHCHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHON CTPYKTYphI. 3aKOH ABOTaJIpoO U CIEICTBUS U3 HETO.

PacuerHple 3a/1auu Ha HAXOXJICHUE OTHOCHTEIHHOW MOJICKYJIIPHOW MACChI, ONpEICICHHE
MacCOBOM JOJTM XUMHUYECKUX JIEMEHTOB B CJI0O)KHOM BEIIIECTBE.

JemMoncTpanuu. Mojend aToMOB XUMHUYECKUX 3JIEMEHTOB. Mozenu MOJEKydI MPOCThIX U
CIIOKHBIX BEIIECTB (MIapoCTepKHEBbIC). KOJIEKIUs TPOCTBIX M CIIOXKHBIX BEMIECTB. Mojenb
MOJISIPHOTO 00beMa ra3oB. Aytorponus docdopa.

IpoduiabHbie 1 NPOPecCHOHATBLHO 3HAYUMBbIE YJIEMEHTHI COepP:KaHusl. AJUIOTPOITHBIE
Moaudukauu yriaepoaa (anmas, rpadur), Kkuciopoaa (KHCIOpOa, 030H), ojoBa (cepoe u Oenoe
0JIOBO).

1.2.Ilepuoanyecknii 3axoH u Ilepnoanyeckas cucrema xummudeckux daementos /. H.
MenaesieeBa 1 CTPOCHHE aTOMA

Ilepnonnuecknii 3akon JI. M. MengeaeeBa. Ortkpeitue J[. WM. MengaeneeBbim
[Tepuonnueckoro 3akoHa. [lepunonuueckuii 3akoH B popmynuposke [1. V1. Menneneesa.

[lepuonuueckass Tabnuna XMMHYECKMX JJIEMEHTOB — Tpaduueckoe OToOpaxKeHHe
nepuoandeckoro 3akoHa. CTpyKkTypa NEpUOAMYECKON TaOMUIbl: MEepUoJbl (Majble U OOJBbIINE),
rpymnisl (TaaBHas U OO0YHAs).

Crpoenne atoma u mepuoanveckuii 3axkon [I. . MengeneeBa. AToM — ClIOXKHas
gactuia. Sapo (IpOTOHBI M HEHTPOHBI) M 3JIEKTpoHHas obosiouka. M3ortombl. CrpoeHue
ANEKTPOHHBIX 000JOYEK AaToMOB 3JEMEHTOB MasbiX mepuoAoB. OCOOEHHOCTH CTPOEHHUSA
AJIEKTPOHHBIX O000JIOUEK aTOMOB JJIEMEHTOB OOJBIIMX TEPHOAOB (IIEPEXOJHBIX HIIEMEHTOB).
[Tonsitue 06 opburtansax. S-, p- u d-opouranu. DIeKTPOHHbIE KOH(UTYpaIlM ATOMOB XUMHUYECKUX
JJIEMEHTOB.

CoBpemenHast GopMyJIUpPOBKa NEPUOANUECKOT0 3aKOHA. 3HAUEHHE MEPHOJNUECKOro 3aKOHa
U TIEPUOJMYECKON cHucTeMBbl XMMHUECKUX 31eMeHTOB J[. 1. MenaeneeBa nis pa3BUTHsI HAayKu U
MMOHUMAaHUSI XUMHUYECKON KapTHHBI MUpA.

JNemoncrpanuu. Paznuunsie popmel [leproanyeckoit cUCTEMbl XUMUYECKUX JIEMEHTOB J1.
. Menneneena.

Ilpopuiabuple u  NpodecCHOHAIBLHO  3HAYMMBIE  JJIEMEHTHI  COJAEp:KaHUs.
PagnoaxktuBHOCTh. Mcnonp3oBaHue paguOAaKTHBHBIX HM30TONOB B  TEXHUYECKUX  LIETIAX.
PeHTreHoBcKO€E U3IIy4eHHE U €r0 UCIIOJIb30BaHNE B TEXHUKE U MEIULMHE.

1.3.CtpoeHue BemecTBa

Honnas xumuyeckasi cBsi3b. KaTuoHB, MX 00pa3oBaHHE U3 aTOMOB B pE3yJIbTaTe
mpouecca OKHUCICHHS. AHHOHBI, HMX O00pa3oBaHHME U3 aTOMOB B pe3ylbTaTe Mpoliecca
BOCCTaHoBJIeHUs. oHHas CBiA3b, KaK CBA3b MCKAY KaTHOHAMU W aHUOHAMMU 3a CUCT
ANEKTPOCTATUYECKOT0 NMpUTshKeHus. Kiaccuduxaiys HOHOB: MO COCTaBy, 3HAKY 3apsa, HAIUYUIO



ruapaTHON oOonouku. MoHHbBIE KpucTammnieckue pemeTkd. CBOMCTBa BEMIECTB ¢ HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBajienTHasi XUMH4YeCKasi CBsI3b. MexaHuU3M 00pa30BaHHUS KOBAJICHTHON CBS3U
(OOMEHHBI M JTOHOPHO-aKUENTOPHBIN). DNEeKTpOOTpHULIaTeTbHOCTh. KoBalleHTHBIE MOJsIpHas U
HernossipHast cBsi3u. KpaTtHOCTh KOBajeHTHOM CBA3U. MOJIEKYyIsIpHbIE M aTOMHBIE KPUCTAJUTMUYECKUE
peuieTku. CBOMCTBA BEUIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJIMYECKUMU PEIIETKAMHU.

Merta/uinueckasi cBsi3b. MeTauTMyecKass KpUCTAJUIMYECKasl PEIIeTKa W MeTajuIMdecKas
XUMHUYecKas cBs3b. Pu3nueckue CBOMCTBAa METAILIOB.

ArperatHbie COCTOSIHMSI BeleCTB M BOJAOPOAHAsl CBSI3b. [BepJoe, >KUAKOE U
razoo0pasHoe cocTosiHus BemiecTB. [lepexox BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHUSI B
npyroe. Bonoponnas cBs3b

Yucreie BemecTBa U cmecH. [loHAaTne o cMecu BemecTB. |'OMOreHHbIE U F€TEPOTrE€HHBIE
cmecu. CoctaB cmecei: OObeMHass M MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBas IO
MpUMeECeH.

JucnepcHble cuctemsl. [lonstue o nucnepcHoi cucteme. Jucnepcuas dasza u
nucnepcuonHas cpena. Knaccudukanus aucnepcHbix cucteM. [IoHATHE 0 KOTOUAHBIX CUCTEMaX.

JdemoncTpauuu. Mogenb KpUCTAUIMYECKOM pPEMIETKH XJopujaa HaTpusi. Moxaenn
KPUCTAINIMYECKUX pEIIeTOK anma3a u rpaduta. [Ipubopsl Ha xkumkux kpucrtamiax. OOpasisl
Pa3IMYHBIX JUCIIEPCHBIX CUCTEM: AIMYJIbCUI, CYCIIEH3UI, a3p030JieH, reneit u 3onei. Koarynsauus.

IIpodpunbHbie M PO eCcCHOHAIBHO 3HAYMMBbIE JJIEMEHTHI coaep:xkaHus. lloaspHOCTH
CBSI3U M NOJIAPHOCTH MoJieKyibl. Konnencanus. Tekyuects. Bosronka. Kpucramiu3zanus.

1.4. Boga. PacTBOpbBI. DJIEKTPOJIUTHYECKAS TUCCOIUAIIAS

Bona. PacrBopel. PacrBopenme. Boma kak pactBoputenb. PacTBOPUMOCTH BEIIECTB.
HacpllenHble, HEHACHIIIEHHBIE, TIEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
AKHUJKOCTEN U TBEPBIX BEIIECTB OT PA3IUYHBIX (AKTOPOB.

MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYeCKAs AUCCOLMALIHS. ONEeKTPOIUTHI u HEAJIEKTPOJIUTHI.
ONEeKTPOIUTHYECKAS AUCcoanusa. MexaHU3Mbl SJIEKTPOJIMTUYECKON TUCCOLMALMU AJIs BELIECTB C
pa3IMYHBIMM THUIIAMH XUMHYECKOW CBsA3U. [mapatupoBaHHblE M HETUAPATUPOBAHHBIE HOHBI.
CreneHp 3neKkTpoiauTHdeckoil nuccoumanu. CunbHble M cinabble 31IeKTPOoUThl. OCHOBHBIE
MOJIOKEHNUS TEOPUM DJIEKTPOJIUTHUECKON Juccouuanuu. KHCIOThI, OCHOBaHHMS W COJM Kak
AJIEKTPOJIATHI.

JemoncTpanuu. PactBopumocTts BemiecTB B Boje. CoOupaHue ra3oB METOJ0M BBITECHEHUS
BOJIbl. PacTBOpeHHe B BOJie CEpPHOM KHCIOTHI U cosieit aMMOHMsL. OOpa31bl KPUCTAIIOTHIPATOB.
HcnpiTanne pacTBOPOB AJIEKTPOJIUTOB U HEAJIEKTPOJIUTOB HA MPEAMET AUCCOIHAINH. 3aBUCUMOCTh
CTETIEHH 3JIEKTPOIUTUYECKON IUCCOLUAIMH YKCYCHOM KUCIIOTHI OT pa30aBiIeHHs pacTBOpa.
[IpuroroBnenune KeCcTKON BOABI M YCTPAHEHHUE €€ KECTKOCTU. IOHUTBHI.

IIpopuiabHbie U NpodeccHoOHAIBLHO 3HAYMMBIE 3JIEMEHTHI coaep:kaHus. PacTBopeHue
Kak (Qu3uKo-XxuMuueckuil mporecc. TernoBsie 3gdekThl npu pacTBopeHuu. Kpucrammoruaparsl.
Pemenue 3a1a4 Ha MaccoBYIO JOJIK0 PaCTBOPEHHOIO BellecTBa. [IpMeHeHne BObl B TEXHUYECKUX
uensix. JKecTkocTh BO/BI M CTIOCOOBI €e ycTpaHeHUs. MuHepaabHbIe BOJBI.

1.5. Knaccuukanus HeOpraHm4eCKUX coOeJMHEHU U UX CBOMCTBA

KucoTsl n ux cBoiicrBa. KHUCIOTHI Kak 3JIEKTPOIUTHI, UX KiacCU(UKALUSA MO pa3IMYHbIM
MpU3HaKaM. XUMUYECKHE CBOWCTBA KHCIOT B CBETE TEOPHUH 3JEKTPOIUTHUYECKON IAUCCOILMAIUH.
OcoOeHHOCTH B3aUMOJCUCTBUS KOHIICHTPHUPOBAHHOW CEpHOW M A30THOM KHCIOT C METaJlJIaMH.
OcCHOBHBIE CIIOCOOBI MOTYYEHUS KUCIIOT.

OcHoBanusgs W UX cBoiicTBa. OCHOBaHMS KaK 3JEKTPOJIUTHI, MX KJIacCU(PHUKAIUSA I10
pa3IMYHBIM MpHU3HAKaM. XMMHUYECKHUE CBOWCTBA OCHOBAHUM B CBETE TEOPUH AJIEKTPOIUTUUYECKOMN
aucconnanuu. PasnoskeHre HepacTBOPUMBIX B BoJie OCHOBaHUH. OCHOBHBIE CIIOCOOBI MOTYYECHUS
OCHOBaHUM.



Cosmm m ux cporicrBa. Conn kak 31ekTposnuTbl. ConM CpelHuE, KUCIBIE U OCHOBHBIE.
XUMUYECKHE CBOMCTBA COJIEW B CBET€ TEOPUU DJICKTPOIUTUYECKON nucconuanuu. CrocoOsl
IIOJIyYEHUS COJICH.

I'maposnus cosneil.

Oxcuabl U ux cBoiicra. Coseobpasyromnme U Heconeoopasyrone okcuasl. OCHOBHEIE,
ampoTepHble U KHUCIOTHBIE OKCHIbL. 3aBUCHUMOCTh XapaKTepa OKCHAA OT CTEHEHH OKHCIICHUS
o0pa3yroliero ero Metajia. XUMHYECKHUE CBOMCTBA OKCUIOB. [lorydeHne oKCHIoB.

JemoncTpauuu. B3aumojneiicTBUEe a30THOM M KOHUECHTPUPOBAHHOM CEPHOM KHCIOT C
Metaymamu. ['openue gochopa u pacTBopeHHe MPoayKTa ropeHus B Boje. [loydeHue u cBoiicTBa
amM(pOTEepHOro TUAPOKCUA.

IpopunabHbie W npodecCHOHAJIBbHO 3HAYMMbIE 3JIEMEHThI coaep:xkanus. [lpaBuiia
pa3baBieHHUS CEPHOW KHUCIOTHL. VCroiib30BaHWE CEPHOW KHUCIOTHI B TPOMBIIUICHHOCTH. Enkue
IEeJIOYH, UX UCIOIb30BaHUE B MPOMBIIIICHHOCTH. ["allleHas u HeralieHas U3BeCTb, €€ IPUMEHEHHE
B cTpouTenbeTBe. ['Hrc u anedactp, TUIICOBaHHE.

[Tonstue o pH pactBopa. KucnotHas, menoyHasi, HeMTpaibHas cpelibl paCTBOPOB.

1.6.XumMu4ecKkue peakuuu

Kaaccnpukanma xummyeckux peaknuid. Peaknum — coeguHeHMs,  pasioKeHus,
3amemieHusi, ooOmeHa. Karamutuueckue peaknun. OOpaTuMble W HEOOpaTHMBIE pEaKIUH.
I'oMOreHHblE M TE€TEpOreHHBbIE pEaKUUU. OK30TEPMHUYECKHE W DHAOTEPMUYECKHE PEaKIMH.
TemnoBoit a3 ekt xumudecknx peakuuid. TepMoXuMU4ecKrue ypaBHEHUSI.

OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIC peakuuu. CreneHb okuciaeHus. OKHUCIUTENb H
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCIIEHHE. METo/ 3JIEKTPOHHOrO OanaHca JJisi COCTaBJICHUS
YPaBHEHUI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

IIpoduiabHbie U npodeccHOHATBLHO 3HAYUMBbIEe 3JIeMeHThl cofep:kaHus. [lonstue o6
EKTPOIIN3E. DIEKTPOIU3 PACIIIABOB. DJIEKTPOJIU3 PACTBOPOB.

1.7. MeTaJu1bl 1 HEMeETAJLIbI.

Metaniabl. OCOOEHHOCTH CTPOCHHS aTOMOB U KpucTamioB. dusnueckue CcBoHCTBa
MetaiioB. Kiaccudukanuss MeTayuioB IO  PA3IMYHBIM IPU3HAKaM. XHUMHUYECKHE CBOWCTBa
METAJIJIOB. DJIEKTPOXUMUYECKUH sl HAPSHKEHUHM METaIoB. MeTaioTepMusl.

OO6mue crnocoObl MOTYYEHUST METAUIOB.

Hemerasubl. Oco0eHHOCTH CTpoeHust aToMoB. Hemeramnasl — TpoOCTble BEIIECTBA.
3aBUCHUMOCTbh CBOMCTB TaJIOTEHOB OT MX MojoxkeHus B [lepuonudeckoii cucreme. OKUCIUTENbHBIE
U BOCCTAHOBMTEIBHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTHM OT HX IOJIOKEHHA B pALyY
ANEKTPOOTPHUIATETLHOCTH.

Jemoncrpanun. Komneknus MerauioB. B3aumoJeicTBHE METaIOB € HEMETallaMu
(>xenes3a, IMHKA U aJJIOMUHUS C CEPO, aIFOMUHUS C HOJOM, CYPbMBI C XJIOPOM, TOPEHHE KeJe3a B
xyope). ['openue MetamioB. ATIOMUHOTEPMHUS.

Konnexkuust Hemetanos. ['openne HemeTannos (cepsl, pochopa, yris). BeitecHenne MmeHnee
aKTHBHBIX TaJIOTEHOB U3 PACTBOPOB UX COJIel Oosiee akTUBHBIMH TaJIOTEHAMHU.

IIpoduabHble W NMPO(PecCHOHATBLHO 3HAYUMBbIE JJIeMEHTbI coaep:xkanus. Kopposus
METAJUIOB: XUMHUYECKass M JJeKTpoxumuueckas. Kiaccudukanms KOppo3uHM METasioB IO
pa3nuuHbIM npu3HakaMm. CriocoObl 3alIUThl METANIOB OT KOPPO3UH.

2. Oprannyeckasi XuMus
2. 1. OcHOBHBIC MOHATHSA OPraHMYECKONH XMMHMH H TeOPHs CTPOCHHUS]I OPTraHUYeCKHX
COCIUHEHUI
IIpeamer oprannyeckoii xumuu. IIpupoaHsle, HCKYCCTBEHHBIE U CHUHTETUYECKHE
opraHuueckue Bemectsa. CpaBHEHNE OPraHNYECKUX BEIECTB C HEOPTaHUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOECHUE KaK MOPAJOK COEAMHEHHSI aTOMOB B MOJIEKYJIBI 10
BAJICHTHOCTH.



Teopusi cTpoennsi opranmveckux coeanHenuii A. M. bByriaepoBa. OcHoBHbIE
MOJIOKEHUS TEOPHUH XMMHUYECKOro cTpoeHus. M3omepus u uzoMepbl. XuMuyeckue (HopMmynbl U
MOJIETIM MOJIEKYJ B OPTaHUYECKON XUMUHU.

Kaaccudukauusa opranmdeckux BeulecTB. Kiaccudukanus BemiecTB MO CTPOCHHUIO
YIIICPOJHOTO CKEJeTa M HATWYHMI0 (PYHKIIMOHAIBHBIX Tpymi. ['omonorn u romonorus. Hagama
HoMmenkiarypsl [UPAC.

Knaccupukauusa peakuuili B OpraHuM4yeckod xumuu. Peakuuum npucoennHEHU
(TuapupoBaHMsl, TAIOTEHUPOBAHUS, THIPOTAIIOTCHUPOBAHUS, THApaTalK). Peakuuu 3aMenieHus.
Peakuuu nzomepuzanumu.

JeMoHcTpanuu. Mozenu MoJIEKyJl TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUM.

IpopuiabHble U npodeccCHOHATBLHO 3HAYUMbIE 3JIEeMEHTHI coaep:kaHusi. CpaBHEHHE
KJIacCU(pUKALUN COCTUHEHUN M KIacCU(pUKALUU peaklHil B HEOPTraHUYECKOW U OpPraHUYeCcKOM
XUMUHU.

2.2. Yruiesoaopoabl M MX NPUPOHbIE HCTOYHUKH.

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKUH P, HW30MEpPUs U HOMEHKJIATypa ajJKaHOB.
XUMUYEeCKHE CBOWCTBAa aJKaHOB (METaHa, »JTaHA): TOpPEHHME, 3aMEUICHHE, pPa3JIoKEHUE,
nerugpupoBanue. [I[pyuMeHeHne alnkaHOB HA OCHOBE CBOMCTB.

AJIkeHbl. DTWIEH, €ro IMOoJy4eHue (IeruApUpOBaHUEM dTaHa, JACTOJIUMEpPHU3alUCH
NOJUATUIICHA). ['oMonoruyeckuii psji, U30Mepusi, HOMEHKJIaTypa ajJKeHOB. XMMHUYECKHE CBOMCTBA
STHJICHA: TOpPEHHWE, KAYeCTBEHHbIE peakuuu (oOecuBeynBaHWE OPOMHON BOABI W pacTBOpa
IepMaHraHaTa Kajus), ruapaTanus, nojumepusanus. [IpumMenenne sTuiieHa Ha OCHOBE CBOMCTB.

AunkuHbI. AneTwieH. XHWMHUYECKHE CBOWCTBA alleTUJIEHA: TOpPEHUE, OOECI[BEUYMBAHUE
OpOMHOI BOJIbl, NMPHUCOEAMHEHHE XJOPOBOAOpoJa W ruaparauus. [IpuMeHeHue aueTwieHa Ha
OCHOBE CBOMCTB. MeKKiaccoBasi H30MeEpHs C AJIKAJUEHAMU.

Apenbl. benzon. Xwumuueckue CBOMCTBa O€H30i1a: TOpEHHE, pEaKLUUU 3aMelIeHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHbie MCTOYHMKH YIJIeBOAOPOAOB. I[IpuponHslii ra3: cocTaB, NPUMEHEHUE B
KauyecTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka negru. HedrenpoaykTsl.

JemoncTpanuu. ['opeHne MeraHa, TuwieHa, aneTwieHa. OTHOIIEHHE MeTaHa, ATHJICHA,
alleTwiieHa U OeH30J1a K pacTBOpaM IepMaHraHaTa Kanus U OpomHoi Boze. [lomyueHue sTuieHa
peakuuen aeruapaTanyeil 3TaHoia, aleTUiIeHa — TUAPOIM30M KapOunaa kaibius. Kosiekmus
obpasuoB Heptn u HedrenpoaykroB. Komnekuuss «KaMmeHHBIH yroiab ¢ NPOSYKLUsS
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

JNemoncTpanuu. O3HaKOMIIEHHE C KOJUIEKIIUEeH 00pa31ioB HEPTH U MPOJYKTOB €€
nepepadboTku. O3HaKOMJIEHHE ¢ KOJUIEKIIHEN KayuyKoB 1 00pa3liaMy U3/I€IUi U3 pE3UHBI.

IIpopuiabHbie 1 NpoecCHOHANBLHO 3HAYMMBbIE 3JIEMEHThI colep:xanud. [Ipasuio B. B.
MapxosnukoBa. Kiaccudukanus n Ha3HaueHHE KaydyKOB.

[TonydyeHue aneTwieHa MNUPOJIUM30M MeETaHa M KapOWAHBIM crmocoboM. Peakuus
MoJIMMEpHU3aui  BUHWIXJIOpUAA. [lonMBUHMIXJIOpUI U €ro NpuUMeHeHue. Tpumepusanus
aneTrieHa B OeH301.

Boccranosnenne HUTpoOEH301a B aHUIJIHH.

2.3. Kucaopoacoaepsxaiue Opranayeckue coeJMHEeHUsl.

Cnuprsbl. [lonmydenue »srtaHona OpoXKEHHEM TUIIOKO3bl M THJApaTallded d3TUJIeHa.
I'uapokcmiibHas rpymnmna Kak (GyHKIHoHanmbHas. [ToHSATHE O MpeneNbHBIX OJHOATOMHBIX CIUpPTaX.
XUMHUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJICICTBUE C HATpUeM, 00pa30BaHUE MPOCTBIX U CIOXKHBIX
5pUpOB, OKHCICHHE B alblerui. [IpuMeHeHue 3TaHoja HAa OCHOBE CBOWCTB. AJIKOTOJM3M, €To
MOCTIEJICTBHS U IPEAYIPEKICHHE.

I'muuepuH Kak IpeACTaBUTENb MHOIOATOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha
MHOTI'0aTOMHBIE CIUPTHI. [IpuMeHenune riunepuHa.



®eno. Ouznueckue M XUMHUECKHE CBOWCTBa (eHosa. B3auMHoe BIHMsHHME aTOMOB B
MoJieKyse (eHona: B3auMOJCIHCTBHE C THIPOKCHIOM HATPHUS M a30THOM Kuciotoil [Ipumenenue
(heHoIa HAa OCHOBE CBOMCTB.

Aabaeruapl. Ilonstue 00 anpaeruaax. AmnpAeruiHas rpynna kak (yHKIUOHAJIbHAs.
dopMalIbIETU]T U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIEHHE B
cooTBeTcTBYyOmUN cnupt. [lonmydyeHue anabAEeTHIOB OKHUCICHHEM COOTBETCTBYIOLIUX CIIUPTOB.
[Tpumenenue popmaiibaeriuia Ha OCHOBE €r0 CBOWCTB.

KapGonoBbie kucaorbl. [lonarue o kapOoHOBBIX kHcioTax. KapOokcunbHas rpymnmna Kak
¢bynkunonanbHas. ['OMONOTHYECKU psl TMPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonydyenne kapOOHOBBIX KHUCIOT OKHCICHHEM ajbJCTHUIOB. XHUMHUYECKHE CBOWCTBA YKCYCHOM
KHUCJIOTBI: 00IIMe CBOMCTBA C MHHEPAJIbHBIMU KUCIOTaMU U peakius tepuduxanuu. [Ipumenenue
YKCYCHOM KHCJIOTHI Ha OCHOBE CBOICTB. BhicIine kupHble KUCIOTHI HAa MPUMepPEe NAIbMUTUHOBOM U
CTE€apUHOBOM.

Caoxublie 3¢upbl U xupsbl. [lonydeHue crnoxHbIX 3(UPOB peakuuen sTepudurarym.
CrnosxHbie 3(UpsI B IpUpOJIe, MX 3HaYeHHE. [I[puMEeHEeHHE CITOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxuble 3¢upbl. Knaccudukanus >xupoB. XUMHUYECKHE CBOWCTBA >KUPOB:
TUAPONIN3 U THApUpoBaHue. [IpuMeHeHune )KxMpoB Ha OCHOBE CBOMCTB. Mbla.

YriaeBoabl. YrieBonbl, WX Kiaccudukamus: MoOHocaxapuisl (TI0Ko3a, ¢GpyKTo3a),
nucaxapuibi(caxapo3a) ¥ mojucaxapuabl (Kpaxmall U HeUIiI03a).

['moko3a — BEIIECTBO C JBOMCTBEHHOW (YyHKIHMEH — albJEeTrHAOCHUPT. XHUMUYECKUE
CBOMCTBA TJIIOKO3bI: OKHCJIEHUE B IJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIMPTOBOE
Oposkenue. [IpuMeHeHue riaoKo3bl Ha OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B JKMBOM MpUPOAE M JKU3HU uenoBeka. [loHsaTne o peakuusax
MOJIMKOHICHCAIIMY U TUPOJIN3a Ha IPUMEpPEe B3aUMOIPEBPAIICHHI: TITI0K03a — MOJIUCaXapul.

Jemoncrpanuu. Oxucnenue cnupra B anplaeruja. KauecTBeHHble peakuuu Ha
MHOTOaTOMHBIE CHUPTHI. PacTBopuMoOcTh (eHoNna B BoAe MpH OOBIUHON Temmeparype u Mpu
HarpeBaHuu. KauecTBeHHble peakiuu Ha ¢eHos. Peakius «cepeOpsHOro 3epkaia» aiabAETHA0B U
roKo3bl. OKHUCIIEHHE albJEeTHA0B U TJIIOKO3bl B KHUCIOTY C TMOMOIIBIO THApPOKcHIa Meau (2).
KauecTBeHHas peakuus Ha Kpaxmai.

IIpoduabubie 1 NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHTHI COAep:KaHMsA. METUIOBBIN
CIUPT M €ro UCIOJb30BaHUE B KAU€CTBE XUMHUYECKOTO ChIpbi. TOKCMUHOCTH METaHOJIa U MpaBuiIa
TEXHUKU O€30MacHOCTH Mpu paboTe ¢ HUM. DTHIEHIJIMKOIb M €ro NpuMeHeHue. TOKCHYHOCTb
STWJIEHIJIMKOJIS U MpaBUia TEXHUKU 0€30M1aCHOCTH IpU paboTe ¢ HUM.

[TonukonaeHcanus Gpopmanbaeruaa ¢ GpeHoiaoM B peHosnhopManbIeTuaHy0 CMOIY.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (IlaBesieBasi KMUCIOTAa KaK JBYXOCHOBHAs, aKpHJIOBas
KHCIIOTA KaK HempeaenbHas, 0eH30iHas KUCI0Ta KaK apoMaTH4ecKast).

2.4. A3oTcoaepxamme oprannyeckue coequHenus. Iloaumepsl.

Amunbl. Ilonstne o0 amuHax. Anudaruyeckue aMuHbBL, HX Kilaccupukauus u
HOMEHKJIaTypa. AHWINH Kak opraHudeckoe ocHoBaHHe. [lonydyeHne aHwiInHa U3 HUTPOOEH3OI]A.
IIpuMeHeHre aHUIIMHA HA OCHOBE CBOWCTB.

AMHHOKHCJI0TBI. AMUHOKUCIOTH Kak aMdoTepHble AU(YHKIIMOHAIbHbBIE OpPraHUYecKue
coeIMHEHMs. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE CO IIEJI0YaMM, KUCIOTaMU U
Ipyr ¢ apyrom (peakuusi nonukoHjaeHcanuu). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

beaku. IlepBuunasi, BTopuuHas, TpEeTHUYHAs CTPYKTYphl OenkoB. XHUMHUYECKHE CBOMCTBa
O€JIKOB: TOpeHue, IeHaTypalus, THAPOIIN3, IBETHBIE peakiuy. buonorndeckue QyHKIUN OEIKOB.

IMoumepsl. benku n nonucaxapuibl Kak OMOMOIUMEPBHI.

IInactmaccel. IlonydyeHue MOaMMEPOB peakUMEd IOJUMEpPU3ALMU U IOJUKOHJCHCALUH.
TepMoruiacTu4HbIE M TEPMOPEAKTUBHBIE IIacTMacchl. [Ipencrasureny miactmace.

Bonokna, wux xnaccudpukamus. Ilomyyenue BoyiokoH. OTHenbHbIE MPEICTABUTENN
XUMHYECKHX BOJIOKOH.



JemoncTpauuu. B3anmozaeicTBie amMMuaka M aHWJIMHA C COJISIHOM KHUCIIOTOM. Peakuus
aHwIMHa ¢ OpomHON Boao. Jloka3aTenbCTBO HamuuMsl (YHKIIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. PacTBOpenue u ocaxxaeHue OenkoB. [[BeTHbIC peakiuu OenkoB. ['opeHre NTHYbero
nepa v MepCTIHOM HUTH.

[podunbubie u  npodeccCHOHATBHO  3HAYHMBbIE  JJIEMEHTHI  COJdepP :KAHHUS.
[MomuBununxmnopua. Ilomurerpadropatunen (tediion). deHonpopManbaeTHIHBIC TUIACTMACCHI.
Hemnynounn.

TemaTnuyeckuii mjiaH.

HaumenoBaHue pa3xejioB 1 TEM KoauuecTBO 4acoB

Beenenue 1

1. O0mas v HeOpraHM4YecKass XuMus 42

1.1. OcHOBHBEIE ITOHATHS U 3aKOHBI

1.2. [lepuoanueckuii 3akoH u I[leprnoanydeckas cucrema
xuMHu4ecKkux 3eMeHToB J[. 1. MenzaeneeBa u ctpoeHue atoma.

1.3. CtpoeHue BelecTna.

1.4. Boga. PacTBOpbI. DJEKTPOIUTHYECKAS] TUCCOIIAALINS.

1.5. Knaccudukaius HeOpraHn4eCKuX COSAMHCHUI 1 MX CBOKCTBA.

1.6. XuMHueckre peakiui.

~N O1 o O1

1.7. MeTaiibl 1 HEMETAIJIBI.

2. Opranuyeckasi XuMmusl. 30

2.1. OcHOBHbIE MOHATHUS OPTAHUYECKON XUMUH U TEOPHUsl CTPOSHUS 5)
OpPraHUYECKUX COEANHEHUN

2.2. YrneBoJaopo/ibl U UX MPUPOAHBIE HICTOYHUKHU

2.3. Kucnopoacoaepxaniie OpraHM4eckue COeIMHEHMS

2.4. Azotcozaeprkainiue opraHudeckrue coeiuHeHus. [lomumepsi.

o 00 00 O

Pe3epB yueOHOTr0 BpeMmeHu

Hroro 78




AKTHBHbDBIE H HHTEPAKTUBHLIC (l)OpMLI NMpoOBEACHUSA 3aHSATHH 1O y'leﬁHOﬁ AUCIHHUIIJIMHE

«XUMHUA»

Tema 3agaTuii

DopMbl IPOBEACHUS 3aHATUI

Tema 1.2
[Tepuonnueckuii 3aKoH
Y TIepUOInYecKast
CHCTEMA XMMHYECKHX
anemeHToB /[. U.
MeHpeneeBa u CTpoeHUe
aroMma

[Ipocmotp u oOcyxnenue npeseHTanuii. CeMuHap B 11ajgioroBOM
pexume

Tema 1.3
CrtpoeHue BeniecTra

HpOCMOTp n 06CY)KI[€HI/IC My.]'IbTI/IMe,Z[I/IaHpe?»CHTaHI/Iﬁ.

Tema 1.4
Bopa. PactBopsl.

[IpocMoTp U 00Cyx)acHHE BUICOPIIIEMA. DKCIIEPUMEHTAIILHBIC
OTIBITHI.

ONEKTPOIUTHYECKAS

Jccoluanus

Tema 1.7 [IpocmoTp u 00CcyXIeHHE MYIbTUMEIUATIPE3CHTALIUN.

MeTtajibpl 1 HEMETAUIbl | DKCIIEPUMEHTAIBHBIE OIIBITHI.

Tema 2.1 [IpocmoTp U 06CcyxaeHre BUAeoMUIbMa, MyJIbTUMETUAPE3SHTAIINH.

OCHOBHbBIE OHATHS
OPraHU4YeCKOM XUMHH U
TEOpUsl CTPOCHHUS
OpraHu4eCKHUX
COEIMHEHUI

Tema 2.2
VYTIeBo1opoasl U UX
MPUPOJIHBIE HICTOUHUKH

[IpocMoTp U 0OCYyX)AEHNE MYJIbTUMEIUATIPE3EHTALUH.
OKCIIEpUMEHTAIIBHBIE OIBITHI.

Tema 2.3
Kucnopoaconep:xarme
OpraHUYEeCKUe
COCJIMHECHHUS

IIpocMmoTp U 06CyXIeHHE MYIbTUMEINANIPE3CHTALUH.
DKCrepUMEHTANIbHBIE ONBITHI.

Tema 2.4
A3oTcoaepKalime
OpraHUYECKHE
COCIMHEHMS.
[Tonumepsl.

IIpocMoTp U 06CYXIeHHE MYIbTUMEIHANIPE3CHTALUH.
DKCrepuMEHTAIIbHBIE OMBITHI.




3. YcaoBus peaan3zanuu NporpaMmbl I CHUTLTHHBI

3.1. TpeOoBaHMS K MUHIMAJIBLHOMY MAaTePUAJIbLHO-TEXHUYECKOMY 00ecre4eHNI0
Peanuzamus mporpaMmbl  TUCHUIUIMHBI TpeOyeT Hamuums y4deOHOro KaOwHeTra
«XHUMHUA.

TpeboBaHKMsl K MUHUMAJBLHOMY MATEPHAJILHO-TEXHHYECKOMY 00ecIedyeHHuIo.
Peanuzarust mporpamMmbl TUCHUTITMHEI TPEOYeT HATMYUS yueOHOTO KaOMHETa XUMUHU.
O6opynoBanue yueOHOro kabuHera:

-KOMILIEKT Ta0auL, CTEHI0B, HATISIHBIX ITOCOOUIL;

-HOPMATHUBHbBIE TOKYMEHTBI;

-METOAMYECKHEC YKA3aHUs IS BBITIOJHEHUS JIA0OPATOPHBIX padoT;

-METOAMYECKHE YKa3aHUs MO0 OPraHU3alluu CaMOCTOSITENILHOM PaboThl CTYICHTOB;
-000pyAOBaHUE JJIs IPOBEACHUS JEMOHCTPAIIMOHHOTO IKCIIEPUMEHTA

3.2. Undopmannonnoe odecneyenue 00yueHust
Ilepeyenb  pexoMeHayeMbIX  y4YeOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOTOJIHUTEJIbHOM JINTEPaTypPhl

PEKOMEHJIYEMAS JIUTEPATYPA
NudopmannonHoe odecrieyeHue 00yueHu st

OcHOBHbBIE HCTOYHUKH:
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