I'ocynapcTBeHHOE pohecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKIEHUE
«benoBckuit MHOTOTTPOGUIIBHBIN TEXHUKYM»

PaccmoTpeno YT1Bepikaaio

3acenanue [IMK 3am. aupekropa o YP
[Iporoxkom Ne I'TIOY BMT

M.B. ExnmoBa A.P. AHoxuHa
« » 20 « » 20 T
PABOYASA ITPOTPAMMA
YUYEBHOU JUCHUIIJIMHBI
EH.03 Xumus
I'p.5C-18

Crneunansiocts: 13.02.07 nekTpocHadxkeHue (M0 0TPACIAM)

Yposenwv obpasosanus: cpeonee obujee obpasosanue
Buo noocomosku: 6azoeulii
Dopma obyuenus: ounas

benoso
2018



[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemnero obmiero obpa3zoBaHUS,
MpeIb-sIBISIEMbIX K COJIEP)KaHUIO M Pe3yJbTaTaM OCBOCHUS y4EOHOW NUCHUIUIMHBI «PyccKuil s3bIK», B
cooTBeTcTBUM ¢ IIprMepHOIl OCHOBHOM 00pa30BaTenbHONW IPOrpaMMOM cpeHero oOuiero oopa3oBaHus,
[IpumepHoOit porpamMmoi 001Ie00pa3oBaTeIbHON YIeOHON TUCIUTIINHBI «Pycckuit s3b1k» 1u1s ipodec-
CHOHAJILHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekomeHaoBanHon @I'AY O®UPO, PexomennanusmMu mo
peamuzanun PI'OC COO B npodeccnoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anusax KemepoBckoi obia-
CTH; B COOTBETCTBUH C y4eOHBIM IUIaHOM, yTBepKAeHHBIM Aupekropom [TIOY BMT 01.07. 2018 r.

Opranuzanus-pazpadotuuk: [TIOY BMT
Pa3zpaboruuku:

AnoxuHa A.P. MpenojaBaTelib  y4eOHOM  JTUCIMIUIMHBI
EH.03«Xumus»




COJEPKAHHUE
TTACIIOPT PABOUEM ITPOI'PAMMBI YUYEBHO! JJUCLIU-
TJTAHBI
CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCLIUITJIMHBI

YCJIOBUS PEAJIM3ALIMM YYEBHOM JUCLIATIIVHBI

KOHTPOJIb M1 OLIEHKA PE3YJIPTATOB OCBOEHMA
YYEBHOU JUCHUTINMHBI



1. MACIHOPT PABOYEM TIPOI'PAMMbBI YYEBHOM JUCHUITINHBI
EH.03 Xumus

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

PaGouas nmporpamma yueOHON AucuUILIHHBI siBIsieTcs yacThio [ITICC3 mo cnenuanbHOCTH
13.02.07 DnexTpocHabxeHue (110 OTpaciisam)

1.2. MecTo y4eOHOI TMCHUIIMHBI B CTPYKTYpPe OCHOBHOM npogeccnoHaabHoil 00pa3oBa-
TeJbHOM NMPOrPaMMbI:

1.3. Henu u 3agaum y4yeOHo# A: YdeOHas TUCHUTUIMHA « XUMHES SBIISETCS 00s3aTeIbHON Ya-
CThIO MAaTEMAaTUYECKOTO U OOIEro €CTECTBEHHOHAYYHOIO [IUKJIAa OCHOBHOM 00pa30BaTeNbHOM Mporpam-
Mbl nipu peanmzanuu COO cnemmansrocTr 13.02.11 Texnuueckas skcrTyaTanus U 00CIyKMBaHUE
ANEKTPUYECKOTO U AJIEKTPOMEXAHUYECKOT0 000py10BaHUsI (II0 OTPACTSIM).

YueOHast qUCHUIUIMHA « XUME o0ecriednBaeT (opMHpPOBaHUE MPOPECCHOHATBHBIX M OOLINX
KoMIieTeHIH# o BceM Buaam jaesrenbHoctd GI'OC no cnermanpHoctr 13.02.07 DnexkrpocHabkeHHe
(o oTpacisam)

1.3. llesin U nJIaHMpYyeMble pe3yabTaThl OCBOECHUSI YUeOHOH THCUMIIINHBI:

B pe3ynbraTe ocBoeHUs yueOHOM TUCIUTUIMHBI O0YYarOIHICS JOMKEH YMeTh:

V.1. HaspiBaTh H3y4YeHHbIE BEIIECTBA 10 TPUBUAIBHON WJIM MEXIYHAPOIHOI HOMEHKJIATYpE;

V.2. - OnpenensaTs BAIGHTHOCTh U CTETIEHb OKUCICHHUS XMMUYECKUX 3JIEMEHTOB, TUIT XUMHYe-
CKOM CBSI3U B COCIMHEHUSX, 3aps]l HOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX U Opra-
HUYECKUX COCIUHEHMI, OKUCIUTENb U BOCCTAHOBUTEIIb, MPUHAJICKHOCTh BEIIECTB K Pa3HBIM KJlaccam
HEOPraHWYECKUX U OPTaHUYECKUX COEAUHEHHUI;

V.3. - XapakTepr30BaTh 3JIEMEHThI MaJIbIX IMEPUOJIOB 10 UX MOJIOKEHUIO B [leprnoandeckoit cu-
creme /. 1. Menneneena;

V.4, — XapakTepu30BaTh 00IIHEe XUMUYECKUE CBOWCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTAHMYECKUX M OPraHUYECKUX COEAUHEHHI; CTPOCHUE U XUMHUYECKUE CBOMCTBA N3YYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX COCAMHEHU;

V.5. OOBACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS, IPUPOY XUMHUYE-
CKOI1 CBSI3U (MOHHOW KOBaJI€HTHOM, METAJUTMYECKOM 1 BOJOPOJIHOM ), 3aBUCUMOCTh CKOPOCTH XMMHUECKOMH
PEeaKINK U MOJ0KEHUE XUMUYECKOT0 PABHOBECHUS OT Pa3INYHBIX (PaKTOPOB;

V.6. BRINOTHATh XUMUYECKUN SKCIIEPUMEHT MO PACMO3HABAHUIO BaKHEUIINX HEOPTAHUUECKUX U
OPraHNYeCKUX COCTUHECHUI;

VY.7. [IpoBOAUTH CaMOCTOSTENBHBIN MOUCK XMMHUECKON HHPOPMAIUH ¢ UCTIOIB30BAHUEM Pa3-
JUYHBIX UCTOYHUKOB (HAYYHO - TOMYJISPHBIX U3AaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHe-
Ta); UCMOIb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH JUIsl 00paOOTKH U Tiepeaud XMMHUECKOH HHPOpMAIUU 1
€€ MPEeJICTABIICHUs B Pa3JIMUHBIX (popMmax;

V.8. CBsa3bIBaTh H3yUEHHBI MaTepUal co CBOEH MpodeccnoHalbHOM 1eSTeNbHOCTHIO;

V¥.9. Pemartpb pacueTHbl€ 3a/1a4M 110 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUIMHBI 00YJarOIMiCs TOMKEH 3HATh:

3.1. Baxuelnme XUMUYECKUE TOHATHS: BEIIECTBO, XMMUYECKHUI JIIEMEHT, aTOM, MOJIEKYJIa, OT-
HOCHUTEJIbHBIE ATOMHAs U MOJIEKYJIIPHAS] MACChl, MOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKAsI CBA3b, JJIEK-
TPOOTPHUIATETHFHOCTH, BAJICHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bheM ra-
3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJEKYISIPHOTO CTPOCHUS, PACTBOPHI, TIEKTPOIUT
Y HEDJIEKTPOJIUT, SIEKTPOIUTHUECKAS TUCCOLMAINS, OKUCIUTEID U BOCCTAHOBUTEIb, OKHCIIEHUE U BOC-
CTaHOBJIEHHE, TEIUIOBOH (D PEKT peakinu, CKOPOCTh XUMUIECKOU PEeaKINH, KaTaan3, XUMUYECKOe PaB-
HOBECHE, YIIIePOIHbIN CKeNeT, GyHKIIMOHAIbHAs TPYIIa, H30Mepusl, TOMOJIOTHUS;

3.2. OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHSI MACChI BEIIIECTB, ITOCTOSTHCTBA COCTABA BEIIECTB,
[Tepuonnueckuii 3akon . 1. MeHnneneena;

3.3. OCHOBHBIE TEOPUU XUMUU; XUMUYECKON CBA3H, JIEKTPOIUTHUECKON TUCCOIMAIIMHU, CTPOE-
HHSI OPTaHUYECKUX U HEOPTAaHUYECKUX COCIMHEHNN;

3.4. Baxkneiiiue BeliecTBa U MaTepualbl: BaKHEHIIINE METAJIBI U CILIABbI; CEpHasi, COJIsSIHAs,
a30THAs U YKCYCHAsl KUCIIOTHI;, 0J1aropoIHbIE Ta3bl, BOAOPO/I, KUCIOPO/I, TAJIOTCHBI, IIEIOYHBIC METaJLIbI;
OCHOBHBIE, KUCTIOTHBIE U aM(OTEPHBIC OKCUIBI ¥ TUAPOKCUIBI, IIIEIIOYUH, YTIICEKUCIBIA U yrapHbI rasbl,



CEpHUCTBIN ra3, aMMHaK, BOJa, IPUPOIAHBIN Ta3, METaH, 3TaH, TUJICH, alleTHIICH, XJIOPUI HATpHsl, KapOo-
HaT ¥ THAPOKApOOHAT HATpHs, KapOoHaT U (ocdat Kaybius, OCH30J, METAHOJ U ATAHOJI, CIIOXKHBIC d(Pu-
PBL, )KUPBI, MbLJIa, MOHOCAXapH bl (IVII0K03a), JUcaxapubl (caxapo3a), mojucaxapuasl (Kpaxman U 1e-
JI0J103a), aHWJIMH, aMHUHOKHUCIIOTHI, O€JIKH, HCKYCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA, KAyUyKH, TIacT-
MAacCBhl.

OOyuyaromuiics 10J12keH 0BJIaJAeTh 00IIUMH U NMPO¢eCCHOHATbHBIMU KOMIIETEHIIMSIMHU:

OK?2 Ocy1iecTBIATh OUCK, aHATH3 U HHTEPIPETAINi0 HHPOpMAaLUU, HEOOXOAUMOM JIst
BBITTOJTHEHUS 33124 MPO(PECCUOHAIBHOMN JIESITETbHOCTH

OK 4 PaboTarh B KOJUIEKTHBE M KOMaHjae, 3PPEKTHBHO B3aUMMOJIEHCTBOBATH C KOJUIETa-
MH, PYKOBOJICTBOM, KJIMEHTaMH.

OK5 Hcnonb3oBate MHYOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B mpodeccro-
HAJIBHOH JIeITEIIHOCTH.

OK 6 [IposiBIATE IpakIaHCKO-NIATPUOTUYECKYIO ITO3UIHUIO, JIEMOHCTPUPOBATH OCO3HAH-
HOE TTOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIICUEIIOBEYECKUX IEHHOCTEH.

OK10 ObecneunBaTh COOJIIOICHUE MPABUII U TPEOOBAHUN TEXHUYECKON U HKOJIOTHUECKOM
0€30I1aCHOCTH.



2. CTPYKTYPA Y COJEP)KAHUE YUEBHOM JUCIUIIJIMHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUIbI Y4eOHO# padoThl

Bun yueOHo# padoThI Oovem
uacos
MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 64
O0si3aTeIbHAS AyIUTOPHAS YueOHAst HAarpy3Ka (Bcero) 44
B TOM YHCIIE!
nabopaTopHbIE pabOTHI 0
MPaKTUYECKHUE 3aHATHUS 12
KOHTPOJIbHBIE paboThl (IuddepeHIIMPOBAHHBIN 3a4ET) 2
KypcoBasi paboTa (IpoeKT) 0
CamocrosiTesibHasi paboTa o0yuarouierocsi (Bcero) 18
Co3zoanue snekmponnoll npe3enmayuu, HanucaHue 210Ccapus, co-
cmasnenue cxem
Koncyabranumn 2

IIpomesicymounas ammecmayus 6 popme oughghepenyuposannoco 3auema




TemMaTuueckuil mJaH u coaep:kanue ydeoOHou qucuumiuabl EH.03 Xumus
I'p.2C - 18
no cnenuaabHOCTU 13.02.07 DnextpocHabx)eHne (10 0TPacsiM)

HaumeHoBaHue pa3/iesioB U TeM Conep:kanue y4eOHOT0 MaTepHuasia, CaMOCTOsITeIbHAs padoTa 00y4aro- O0bem yacoB YpoBeHb
M XCS OCBOEHUS
Paznea 1. Xumus — Hayka o0 BenecTBax 4

Tema 1.1 Conep:xanue yueOHOro MaTepuaJia 2 2

BemiectBo. ATOMBI 1 MOJIEKYJIBI. Cocras BemecTBa. XuMuieckue 31eMeHTbl. CrocoObl CYIIIeCTBOBAHUS XUMUYE-

XUMHYECKUE 3aKOHbI CKHX 3JIEMEHTOB: aTOMBI, TPOCTHIE U CJIOKHBIE BelllecTBa. BemiecTBa mocTosH-

HOT'O U IEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BellecTB. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIpHOTO cTpoeHHus1. CriocoObl 0TOOpaKeHUs MoJie-
KYyJI: MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIbI; IIAPOCTEPKHEBBIE M MACITA0-
Hble IpocTpaHcTBeHHble (CTioapTa — bpurineda) Monenu MoaexyI.

N3mepenue BeniecTsa. Macca aroMOB ¥ MOJIEKYJI. ATOMHasl €JMHULIA MACCHI.
OTHOCHUTENBHBIE AaTOMHASA U MOJICKYJIsIpHasg MacCChbI. KommuecTBo BCIIIECTBA U
€/IMHULIBI €T0 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Yucio ABoraapo. MosnspHast
Mmacca.

ArperaTHble cOCTOSIHUS BellecTBa. TBeproe (KpucTaminieckoe u amopdHoe),
KUJKOE U ra3000pa3HOe arperaTHble COCTOSIHUS BEIIeCTBA. 3aKOH ABOTaJipo U
ero ciencTBus. MoJsipHbIi 00beM BEIIECTB B Ta3000pa3HOM cOCTOSIHMU. O0b-
€IMHEHHBII ra30BbIl 3aKOH U ypaBHeHHEe MeHeneeBa — KnanelpoHa.

Cwmecu BeniecTB. Pazinnuus Mexay cMecsiMU U XUMHUYECKUMHU COEIMHEHUSIMU.
MaccoBast 1 00beMHas J0JIM KOMIOHEHTOB CMECH.

IIpakTyeckas padora Nel

Pemenne 3a1a4 Ha yCTaHOBJIEHHE MACCOBOM JOJIM XUMUYIECKUX HJIEMEHTOB, Ha
ra30BbI€ 3aKOHBI.

Pa3znen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aKoH U epuoanveckKas cu- | 2 2
cremMa xuMudecknx ieMeHToB JI. . MenaeneeBa

Tema 2.1 Copepxanue y4eOHOIro MaTepuasa 2

Crpoenue atoma. [lepuoamueckuit | AToMm — cioxkHas yactuna. JlokazaTeabCTBa CII0KHOCTH CTPOSHHUS aToMa: Ka-

3aKOH U MEePUOJUYECKasi CUCTEMA TOJIHBIE U PEHTTEHOBCKUE TyuH, GOoTOdD(HEKT, paTiOaKTUBHOCTD, DIIEKTPOIIU3.

XUMUYeCcKuX 35emeHToB JI. Y. [Tnanerapras mojenasb atoma 9. Pesepdopma. Ctpoenue atoma no H. bopy. Co-




Menneneesa

BpPEMEHHBIE MPEJICTABIICHUS O CTPOEHUU aroMa. KopmycKynsipHO-BOJHOBOM Ay-
aJIM3M 4aCTUL MUKPOMHUpA.

CocraB aroMHOro siipa. HykiaoHbI: IpOTOHBI ¥ HEUTPOHBL. M30TOMNBI M HYKIH-
JIbl. Y CTOMYMBOCTb SIAEP.

DnekTpoHHas 000y104Ka aToMoB. [ToHSATHE 00 IEKTPOHHOM OpOUTAIIe U AIICK-
TpoHHOM oOsiake. KBaHTOBBIE UKCIIa: TIIaBHOE, OpOHuTabHOE (T000YHOE), Mar-
HUTHOE U CIIMHOBOE. PacnpenesieHue 3IeKTPOHOB 110 SHEPrETUYECKUM YPOB-
HSIM, TIOJTyPOBHSIM U OpOUTANISIM B COOTBETCTBUU C MPUHIIUIIOM HaMEHbIIEH
sHepruu, npuHIunoM [laynu u npaswiom ['yana. DnexkTpoHHbIe KOH(pUTYpa-
LMHA aTOMOB XUMHYECKHUX JIEMEHTOB.

BanenTHbIle BO3MOKHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.

DrekTpoHHas KiIacCH(DUKAIMSI XUMHUSCKHUX JIEMEHTOB: S-, P-, -, f- a71eMeHThI.
OTKpBITHE IEPUOAMYECKOTO 3aK0oHa. [IpearmochIky: HaKoTUIeHHEe (DaKTOJIOTH-
yeckoro Marepuana, pabotsl npeamectseHHUKOB (M. B. Jlebepelinepa, A. D.
[[Mankyprya, Hx. A. Hsromenaca, JI. 0. Meiiepa). Ortkpoitue /. U.
MeHeneeBpIM IEPUOANYECKOTO 3aKOHA

[lepunonnueckuii 3akoH U cTpoeHue aroma. M3oronsl. CoBpeMeHHOE TOHSITHE
XUMHYECKOT0 3yieMeHTa. 3akoHoMepHOocTh ['. Mo3zmu. CoBpemenHast popmyiu-
POBKa MEpUOINYECKOro 3aKoHa. [leproauueckas cucrema u CTpOEHUE aToMa.
PU3NYECKU CMBICI TOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB I'PYIIIIBI U I1e-
puona. [leproauyueckoe N3MEHEHHUE CBOMCTB AJIEMEHTOB: pajuyca aTomMa; dHep-
TUY MOHU3ALIUHU; SJIEKTPOOTPULATENBHOCTH. [IpHUrHbI H3MEHEHUs MeTauInye-
CKMX M HEMETAJJIMYECKUX CBOMCTB 3JIEMEHTOB B Ipynmnax u nepuoaax, B TOM
yrcie 00onpInX. 3HaUeHUEe MePUOANYECKOT0 3aKOHA U MEPUOTUIECKON CUCTe-
MbI XUMHUYECKHUX A1eMeHTOB [[. . MenaeneeBa sl pa3BUTHSI HAYKU U TTIOHU-
MaHUs XUMUYECKOW KapTUHBI MUPa

Pa3nen 3. Ctpoenue BenecTBa

o

Tema 4.1
THIel XUMUYECKON CBA3U

Coaep:xxanue yueOHOro MaTepuaJia

ITonsTHE O XMMHYECKOH CBSI3U. THITHI XUMHYECKUX CBSI3EH: KOBaJICHTHAs, MOH-
Hasl, METAJUINYECKast U BOAOPOIHAS.

KoBanenTHast xumuueckast CBsi3b. J[Ba MexaHu3ma oOpa30BaHMs TON CBSI3U:
0OMEHHBIN U JJOHOPHO-AKIeNTOPHBINA. OCHOBHBIE MTapaMeTphl TOTO TUTIA CBSI-
3U: JUIMHA, TPOYHOCTb, YTOJI CBSI3U WJIM BAJICHTHBIN yroyl. OCHOBHBIE CBOMCTBA
KOBAQJICHTHOM CBSA3U: HACBIILIEHHOCTD, OJIIPU3YEMOCTh U TPOYHOCTh. DIEKTPO-
OTPHUIIATEIILHOCTH M KJIACCU(UKAIUS KOBAIGHTHBIX CBSI3€H 110 ATOMY MPHU3HAKY:
MOJIIpHAS ¥ HETIOJIIPpHAsl KOBAIEHTHBIE CBA3U. [10JISIpHOCTH CBSI3U M MOJISIPHOCTH




MoJeKysbl. Crioco0 mepeKpbIBaHUs MIEKTPOHHBIX OpOHTanel U Kiaccuukanus
KOBAJICHTHBIX CBA3EH 110 3TOMY IIPU3HAKY: G- U TT-CBsI3U. KpaTHOCTH KOBaJIEHT-
HBIX CBS3€H M KIIaCCHU(HUKAIMS UX [0 STOMY IPU3HAKY: OJAMHAPHEIE, IBOWHBIE,
TPOMHBIE, OJIYTOPHBIE. THUIIBI KPUCTAIUNINYECKUX PEIIETOK Y BEUIECTB C ITUM
THIIOM CBSI3U: aTOMHBIE U MOJIEKYJIApHbIE. DU3nYeCKre CBOKCTBA BEILIECTB C
9TUMU KPUCTAJUINYECKUMU PELIETKAMM.

Nonnas xumudeckas cBs3b. KpaliHuii cirydail KOBaJICHTHOU MOJISIPHON CBSI3U.
MexaHu3m 00pa3zoBaHUs HOHHOMN CBsI3U. MIOHHbBIE KPUCTAJUINYECKUE PELIETKU U
CBOMCTBA BEILIECTB C TAKUMU KPUCTAJIAMH.

Mertannuyeckas xuMmudeckas cBsi3b. OcoObIi THII XUMHUECKON CBSA3H, CyIlle-
CTBYIOILLIMI B METAJUIaX U CIIaBax. E€ OTIIMYMS U CXOACTBO C KOBAJICHTHOU U
MOHHOH CBs3AMH. CBONCTBA METAJUIMUECKOH CBSI3U. MeTauueckne Kpucrai-
JIMYECKUE PEIIETKU U CBOMCTBA BEILIECTB C TAKMMH KPUCTAJLIAMH.

Bonoponnas xumuueckas cBsizb. Mexanusm o0pa3oBaHus Takoil cessu. Ee
KJaccu(uKanus: MeXMOJICKYIISIpHAs U BHYTPHUMOJICKYIISIPHAst BOJAOPOIHBIE CBS-
3u. MosiekyJsipHble KpUCTAIIIMYECKHUE PEILIETKH Ul 9TOr0 TUMa CBs3U. Pusn-
YECKHUE CBOMCTBA BEIIECTB C BOJOPOJAHON CBA3bI0. bHoIOrnyeckas pojab BOJI0-
POJHBIX CBSA3EH B OpraHU3alMy CTPYKTYp OMOIOIMMEPOB.

Enunas npupoga XMMUYECKUX CBSI3€H: HAIMYUE PA3JIMYHBIX TUIIOB CBSI3€EH B
OJIHOM BEILECTBE, NIEPEX0/] OJHOI0 TUIA CBS3U B APYIOU U T. II.

JeMoHCcTpanuu

Mogenu MoJeKys pa3In4HON apXUTEKTYPBI U IPOCTPAHCTBEHHOT'O PacIOIOkKe-
HUS Sp-, SP2-, SP3-THOPHIHBIX OpOUTATICH.

Mogenu KpucTalNIn4ecKUX peleToK pasnuyHoro tuna. Monenu monexyn JJHK
u Oenka.

CamocrosiTenbHas padora 2

KoncrpyupoBanne cxembl «OrnacHbIe BeIIECTBA, IEPEBO3UMBIE JKEJIE3HO0-

POXHBIM TPAHCIIOPTOM

Pasznea 4. [losmmmepsl. Incnepcubie cucrembl. PacTBopbl 8
Tema 5.1 Copepxanue y4eOHOIro MaTepuasa 4

[Tonmumepsl. JlucriepcHbIE CUCTEMBI
PactBopsl. Teopus 351€KTpOIUTH-
YeCKOU JTUCCOIAAINN

Heoprannueckue nonumepsl. [lonumepsl — npocThie BENIECTBA C aTOMHOU
KPUCTAJNTNYECKOM PEeIIeTKON: alJIOTPOHbIE BUJOU3MEHEHHS yriiepoa (aimas,
rpadur, kapobuH, ¢ysiepeH, B3aMMOCBSI3b THOpUAN3aIKi OpOUTaIel y aTOMOB
yriepoja ¢ IpOCTPaHCTBEHHBIM CTPOEHUEM AJNIOTPOITHBIX MOAU(DUKAIHiT); ce-
JIEH U TEJUTYp LEMOYEYHOIO CTPOCHHUSL.

ITostuMepsl — C0XkKHBIE BEIECTBA C AaTOMHOM KPUCTAJUINYECKOHN PEIIETKOM:




KBapll, KpeMHe3eM (AMOKCUAHBIE COSAMHEHUSI KPEMHUS ), KOPYH/ (OKCHJ allto-
MUHHUSI) U aJTIOMOCHJIMKATHI (TTOJIEBBIC MITIATHI, CIII0/1a, KAOJuH). MUHEpaJbl 1
ropable nmoposl. Cepa mactuueckas. MuHepaibHOE BOJIOKHO — acOecT. 3Ha-
YeHHe HeOPraHM4YEeCKUX MPUPOIHBIX TOJTUMEPOB B (HOPMUPOBAHUU OJHOM U3
TeOJIOTUYECKIX 000JI0YeK 3eMITH — JIUTOC(HEPHI.

[TonsiTue o nucnepcHbIX cuctemax. Kinaccudukamus AucrepcHbIX CUCTEM B 3a-
BUCHMOCTHU OT arperaTHoro COCTOSIHMSI TUCTIEPCUOHHOM CPeJibl U TUCIIEPCHOM
da3bl, a TaKKe MO pa3Mepy UX YacTull. [’ pyboaucnepcHble CUCTEMBL: SMYIIbCUU
U cycneH3uu. TOHKOAMCIIEpCHbIE CUCTEMBI: KOJIJIOUIHBIE (30JI1 U T€JIM) U UC-
TUHHBIE (MOJIEKYJISIPHBIC, MOJICKYJIIPHO-MOHHBIC U HOHHBIE). D dekt Tunmans.
Koarynsuus B KoJutouaHbIX pacTBopax. CUHEpE3UC B TelsX.

3Ha4YEeHHE IUCIIEPCHBIX CUCTEM B KUBOW U HEKUBOM MPUPOIE U MPAKTUIECKOMN
JKU3HH YeJIOBEKA. DMYJIbCUU U CYCTICH3UH B CTPOUTENIHCTBE, MUIIIEBOM U METH-
LIMHCKOW MPOMBIIIJIEHHOCTH, KOCMETHKE. bronornueckue, MEAUIMHCKHUE U
TEXHOJIOTMYECKHE 30J11. 3HaUEHUE TeJIeil B OpraHu3aluu K1UBoi Matepuu. buo-
JIOTUYECKHE, MTUILEBbIE, MEAUIIMHCKHUE, KOcMeTHUecKHe reau. CHHepe3Hc Kak
(dakTop, onpeaensoIuil CPOK TOAHOCTH MPOIYKIIMU Ha ocHOBe reneil. Ceep-
ThIBaHHE KPOBU KaK OMOJIOTUYECKHII CHHEPE3UC, €r0 3HaUCHUE.

[Tonsitue o pactBopax. PU3MKO-XUMHUECKast TPUPOAA PACTBOPEHUS U PACTBO-
poB. B3anmoselicTBre pacTBOPUTEINS U paCTBOPEHHOT0 BenlecTBa. PactBopu-
MOCTB BeriecTB. CriocoObl BEIPAKEHUSI KOHIIEHTPAIIMH PacTBOPOB: MacCoBast
JIOJIsl PACTBOPEHHOTO BeIlIecTBa (TPOIIEHTHAS ), MOJISIPHASL.

Teopust 3AEKTPOIUTUYECKON AUCCONMAU. MexaHu3M JUCCOLMAIINU BEIIECTB
C Pa3IMYHBIMU TUIIAMH XUMUYECKHUX CBsI3el. BKiaa pycckux y4eHbIX B pa3Bu-
THE TPEJCTABICHUN 00 AIEKTPOIUTHUECKON Arccoruanyi. OCHOBHBIE TOJIO-
JKE€HUS TEOPHUH DIEKTPOIUTHUECKON uccoruanuu. CTeneHb 3JeKTPOIUTHYE-
CKOH nucconuanuy u (GakTopbl ee 3aBUCUMOCTH. CHIIBHBIE U CPEJIHUE AIIEKTPO-
JIUTHI.

Huccoumanus Boasl. Bomopoansliii mokasarens. Cpesia BOJHBIX paCTBOPOB
AIIEKTPONUTOB. Peakiiu 0OMeHa B BOJAHBIX PACTBOPAaX AIEKTPOIUTOB.
I'unponu3 kak oOMeHHbIH nporecc. HeoOpaTumblil rujponn3 opraHndeckux u
HEOPraHWYECKUX COCAMHEHUI U €r0 3HaYeHUe B MPAKTUUYECKON e TEIbHOCTH
YyelioBeKa.

OO6patumslii ruaponus coneit. CtyneHvartsiil ruaponus. [Ipaktudyeckoe mpume-
HEHUE TUpOoIIn3a.

IIpakTnyeckas pabora Ne 2
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IIpurorosnenue pacTBopa 3aJlaHHOM KOHLEeHTpauuu. IIposenenne peakuuii
MOHHOTO OOMeHa

CamocrosiTesbHas padora

Pemenne koMIuiekTa 3a7a4 Ha BEIYMCIEHHE MACCOBOM JJOJIM PACTBOPEHHOIO
BEILECTBA

CamocrosiTesibHasi padoTa

KoHncTpynpoBanue cxemsl «lIpruMeHeHne Bo/Ibl B TEXHUYECKHUX LEJIAX»

Paznen 5. Xumuueckne peakuun. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
peaKiuu. JIeKTPOXUMHYECKHE MPOIECChI

Tema 5.1
TuIbl XUMUYECKUX pEaKIi

Copaepxxanue yueOHOIro MaTepuasa

Knaccudukanust XuMHUUeCcKUX peakifii B OPraHMIeCKOW U HEOPTaHHMIECKOU
xuMmuu. [lonsiTue o xumMuueckon peakuuu. Peakuuu, nayime 6€3 n3MeHEHUs
KaueCTBEHHOI'0 COCTaBa BEILIECTB: AJUIOTPONU3ALMS U u3omepu3auus. Peaknuuy,
UAYIIME C U3BMEHEHUEM COCTaBa BEIIECTB: 110 YUCIY U XapaKTepy pearupyo-
HIMX ¥ 00pa3yIoIUXCcsl BEIECTB (Pa3IoKeHuUs, COCAMHEHUS, 3aMEeIeHHs], 00-
MEHA); 110 U3MEHEHUIO CTENEHEW OKUCIIEHUSI 3JIEMEHTOB (OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHbBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH ); IO
TerioBoMy 3G deKTy (3K30- U IHAOTEPMUUYECKHUE); 110 (a3e (ToMo- U TeTepo-
TEHHBIC); 110 HAIlpaBJICHUIO (0OpaTUMBIC K HEOOPATUMBIE); 11O UCIIOJIb30BAaHUIO
KaTajan3aTopa (KaTaIMTUYECKHE U HEKaTaIUTUYECKUE); TI0 MEXaHu3My (paju-
KaJbHBIE, MOJIEKYJIIPHBIC U HOHHBIE).

CxopocTb xumuueckux peakuuii. [lonstue o ckopoctu peakiuii. CKopocTs ro-
MO- U T€TEPOre€HHOMN peaKkIuu. JHEPIHs aKTUBALIUH.

@DakTOopHl, BIUSAIOIINE HA CKOPOCTh XUMHUYECKOU peakuuu. [Ipupona pearupy-
IoIMX BemecTB. Temmeparypa (3akoH Baut-I'odda). Konuentpanus. Karanu-
3aTOpbI M KaTallu3: TOMO- M T€TEPOTreHHBIN, UX MeXaHU3Mbl. DEepPMEHTBI, UX
CpaBHEHME C HEOPTaHWYECKUMU KaTalu3aTropamu. 3aBUCUMOCTb CKOPOCTH pe-
aKLU{ OT MMOBEPXHOCTU CONPUKOCHOBEHHUS PEArNPYIOLINX BEILECTB.
OO6paTuMOCTh XUMHUUYECKHUX peakinii. XUMHIeckoe paBHoBecue. [loHaTre o
XUMHUYECKOM paBHOBeCHHU. PaBHOBECHBIE KOHIIEHTpalUU. [JMHAMUYHOCTD XH-
MUYecKoro paBHoBecHs. PaKkTOpbI, BIUSAIONIME HA CMEIIEHHE PaBHOBECHSI: KOH-
[EHTpallus, AaBieHue, reMmeparypa (nmpunnui Jle [llarense).
OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakinun. CTerneHs OKuciieHus. Boccrano-
BUTENH U OKUCIUTENN. OKHCIEHUE U BOCCTAaHOBIIEHUE. BaskHele okuciaure-
JIM ¥ BOCCTaHOBUTENHN. BoccTaHOBUTEIBHBIE CBOMCTBA METAINIOB — MPOCTBIX
BellecTB. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJNIOB—
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MPOCTHIX BEIIECTB. BOCCTaHOBUTEBHBIE CBOWCTBA BEIIECTB, 00PAa30BAHHBIX
3JIEMEHTAaMH B HU3IICH (OTpHUIATEIbHON) CTeNeHH OKUCIeHHUS. OKUCITUTEbHBIC
CBOICTBA BEIIECTB, 00Pa30BAHHBIX AIEMEHTAMU B BBICHICH (ITOJIOKUTEITHHOMN)
cTeneHu okuciaeHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BE-
IIECTB, 0OPa30BaHHBIX JIEMEHTAMHU B MPOMEKYTOYHBIX CTEMEHAX OKUCICHUSI.
Knaccudukanus oKucIuTeIbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakuu Mex-
ATOMHOTO ¥ MEXMOJIEKYJISIPHOTO OKUCJICHUSI-BOCCTAaHOBJICHUsI. Peakiiuu BHYT-
PUMOJIEKYJIIPHOTO OKUCIICHHI-BOCCTAHOBIICHUS. Peakiiuu caMOOKucieHus- ca-
MOBOCCTAHOBJICHHS (JIUCTIPOTIOPLIMOHUPOBAHMUS).

MeTo/b1 cOCTaBNeHUS] ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
uii. MeTtos aeKTpoHHOTo Oananca. BimsHue cpebl Ha IPOTEKaHUE OKHUCITH-
TEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECCOB

XUMHUYECKUE UCTOUHUKH TOKA. IJIEKTPOIHbIE TOTCHIIHAIIBI. Psii cTaH apTHBRIX

AMEKTPOAHBIX MOTEHIIMATIOB (AIEKTPOXUMUYECKUH PAJl HAPSHKEHUI METaJIoB).

["anpBaHMYECKHE HIIEMEHTHI U TPUHIUIBI UX padoThl. CocTaBlieHUE rajlbBaHU-
Yyeckux 31eMeHToB. OOpa3oBaHue ralbBaHHUYECKUX Map IpU XUMHUECKUX TPO-
neccax. ['aapBaHUYECKHE 3IEMEHTBI, IPUMEHSIEMbIE B )KU3HU: CBUHIIOBAs aK-
KyMyJsiTOpHasi 6atapesi, HUKellb-KaJMUEBbIe OaTapeu, TOIUTMBHBIC JIEMEHTHI
DNEKTPOIN3 PACILIIABOB U BOAHBIX PACTBOPOB 3J€KTPOoaUTOB. [Iponeccsl, npo-
UCXOJSAIINE HA KATOJIE U aHOAE. Y PaBHEHHUS YIEKTPOXUMHUYECKUX MPOLIECCOB.
DJIEKTPOIN3 BOJAHBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOAAMHU

Pa3nes 6. Kitaccbl HeOpraHm4ecKux coelMHeHHU I

Tema 6.1
Knaccel Heopranndeckux coeiHe-
HUU

Conep:xxanue yueOHOro MaTepuaJia

Knaccudukanus Heoprannueckux BeuecTB. IIpocTsie U cl0KHbIE BEIECTBA.
Oxcunpl, ux kinaccupukanus. I'uapokensl (OCHOBaHMS, KUCIOPOACOAEpKa-
1€ KUCIOThI, aM(oTepHble ruapokcubl). Kucnorsl, nx knaccudukanus. Oc-
HOBaHMsl, Ux knaccupukanus. Coau cpeHue, KUcible, OCHOBHBIE M KOMILJIEKC-
HBIE.

Paszgea 7. IIpocTeie BemecrBa. XuMHUs 3J1€MEHTOB

Tema 7.1
Meramisl 1 HEMETAIUIEI

Conep:xxanue yueOHOro MaTepuaJia

Mertannsl. [TonoxxeHne METAIIOB B IEPHOIUIECKON CUCTEME U OCOOCHHOCTH
CTpOeHUs nX aToMOB. [IpocThie BelecTBa — METAJUIBI: CTPOEHUE KPUCTAJIIOB U
MeTaJlJTN4ecKast XuMudeckas cBsizb. O01mue pu3nyeckue CBOMCTBa METAIIOB U
WX BOCCTAaHOBHUTEJIbHBIC CBOMCTBA: B3aUMOJICHCTBUE C HEMETaUIaMH (KHUCIOPO-
JIOM, TaJIOTeHAMHU, CEPOi, a30TOM, BOJIOPOAOM), BOJIOM, KUCIIOTaMH, pacTBOpa-
MU COJIeH, OpraHM4eCKMMHU BEeLIECTBAMH (CIUPTAMHU, TajJloreHaJIKaHaMu, (heHo-
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JIOM, KUCJIOTaMH ), miesioyamu. OKCUJIbI U TUIPOKCUABI METAIIOB. 3aBUCUMOCTh
CBOMCTB 3TUX COCIUHEHUN OT CTEIIEHEN OKHUCIICHUSI METALJIOB. 3HAUEHUE Me-
TaJUIOB B MPUPOJIE U KU3HU OPTaHU3MOB.

Kopposzus METAJIJIOB. [TonsTue KOppo3uu.  XHUMHUYECKasi Kop-
po3usi.

DnekTpoxumMudeckas Kopposus. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.
O61me cnocoObl MOMyYSHHsI METAJUIOB. MeTaluibl B mpupoie. MeTtautyprus u
€€ BUJIbI: TUPO-, TUIIPO- U DJICKTPOMETAIUTYPTHsl. DJIIEKTPOJIU3 PACIJIaBOB U pac-
TBOPOB COEIMHEHUM METAJUIOB U €T0 MPAKTUYECKOE 3HAYCHUE.

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoandeckoii cucreme, 0COOCHHO-
CTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPUIIATEIILHOCTh. biaropoiHbie rassl.
DIIEKTPOHHOE CTPOEHHE aTOMOB OJIarOPOJIHBIX Ta30B M OCOOCHHOCTH UX XUMH-
YECKUX U (PU3MYECKHUX CBOMCTB.

Hewmeranner — IIPOCTLIC BCIICCTBA. Hx atomHOE 1 MOJICKYJIAPHOC CTPOCHUC UX.

Amnotponus. XUMHYECKHE CBOMCTBA HeMeTallJI0B. OKHUCIUTENIbHbBIE CBONCTBA!
B3aMMOJEICTBHUE ¢ METAJIJIAMH, BOJOPOJIOM, MEHEE DJIEKTPOOTPULIATEIbHBIMU
HEMETaJUIAMH, HEKOTOPBIMM CJIOKHBIMM BEIlECTBaMU. BOCCTaHOBUTEIBbHBIE
CBOICTBA HEMETAJUIOB B PEAKLUAX ¢ PTOPOM.

S-DJIEMEHTbI

Bonopona. /IBoWCTBEHHOE MOJIOKEHHUE BOJAOPOA B IEPUOAUYECKON CUCTEME.
N3otonsl Boopoaa. Tspkenas Boga. OKUCTUTEIBHBIE U BOCCTAHOBUTEIHHBIE
CBOMCTBA BOJOPOAA, €r0 MOJy4eHHUE U IpUMEHeHHe. Posb BOIOpOa B )KUBOU U
HEKHUBOUN IPUPOJIE.

Bona. Pone Bombl Kak  cpemooOpasyrollero BeliecTBa KJIETKH.
OKOJIOTUYECKHE aCIEKThI BOJOMOIb30BaHUS.

OnemenTsl [A-rpynmnel. Hlenounsie Metamisl. OOmias xapakTepuCcTHKA 1Ie0Y-
HBIX METAJUIOB HA OCHOBAaHMH I0OJIOkKEeHUA B [leproandeckoil cucreme 3ieMeH-
toB /. . MenneneeBa u crpoenust aroMoB. [lonyuenue, puzndeckne 1 XMMH-
YECKHE CBOMCTBA IIEJTOYHBIX METAIUIOB. KaTHOHBI IETTOUYHBIX METAJIJIOB KaK
Ba)XHEHIIas XUMUYecKas (hopMa UX CYILIECTBOBAHUS, PETYIATUBHAS POJIb KaTH-
OHOB KaJlusl U HaTpUs B )KUBOM KieTke. [IpupoaHbie coeAMHEeHNs HaTpHsl U Ka-
TS, UX 3HAYECHHUE.

OnemenTsl [IA-rpynmnbl. OOmas XxapakTepUCTUKA [IeT0YHO3EMENbHBIX METal-
JIOB U Mar"usi Ha OCHOBAaHUU N0JI0KeHUs B [leproanueckoil cucreMe 3y1eMeH-
toB JI. 1. MenzeneeBa u crpoenust aromoB. Kanbiuii, ero nosnyuenue, pusnde-
CKHE€ M XUMUYECKHUE CBONMCTBA. BaxkHelne COeqMHEHMS] KAJIbLIMsS, X 3HAUEHUE
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u npumenenue. Kanpuuii B mpupoje, ero 6uonoruyeckast poib.

p-Onemenmol

AmoMuHui. XapakTepuCTHKa aTIOMUHMS HA OCHOBAaHUH MojoxeHus B [lepuo-
nuyeckol cucreme anieMeHToB /. 1. MenneneeBa u crpoenus atoma. [lomyye-
HUe, (U3NYecKre U XUMHYECKHE CBOMCTBA alfOMUHIS. BaxHelme coequne-
HUS aJIOMHHMS, UX CBOMCTBA, 3HAU€HHE U TpuMeHeHue. [IpupoaHeie coequne-
HUS QJIFOMUHMUSL.

["anorensl. O01Ias XapaKTepUCTUKA raJIOT€HOB HA OCHOBAaHUH MX TOJIOKEHUS B
Ilepuonnueckoi cucreme anemenToB J[. M. MenzeneeBa u CTpoeHuss aTOMOB.
["ajiorensl — MpOCTBIE BELIECTBA: CTPOCHUE MOJIEKYJI, XHMUYECKUE CBOMCTBA,
MOJYyYECHHUE U TPUMEHEHUE. BaxkHel e coeIMHEeHUs raJOr€HOB, UX CBOMCTBA,
3HaUYEHUE U NIpUMEHeHue. ["anorensl B mpupoje. buonoruyeckas posib rajuore-
HOB.

Xanpkorenbl. O011as XapaKTepUCTHKA XaJIbKOT€HOB HA OCHOBAHUH UX TOJIOXKeE-
Hus B [lepuoanueckoil cucrteme snemenToB 1. 1. MenaeneeBa u CTpoeHus
aTOMOB. XaJIbKOT€Hbl — MpOCThIe BenlecTBa. Auiorponus. CTpO€HUE MOJIEKYJ
QIOTPOIHBIX MOTUUKAIMA U X CBOKCTBA. [lonydyeHne u mpuMeHeHne Kuc-
JIOpOJia ¥ cephl. XaIbKOTEHBI B IPUPO/IE, UX OMOJIOTHYECKas! POib.

OnemeHnTsl VA-rpynmsl. O01as xapakTepuCcTHKa 3JIEMEHTOB 3TOW IPyMIbl Ha
OCHOBAaHUU UX Noj0xeHus B [lepuoaudeckon cucreme sinementoB /I, 1. Men-
JieseeBa U CTpoeHust aToMoB. CTpoeHHE MOJIEKYIIbI @30Ta U aJNIOTPOIHBIX MO-
mudukanui pocdopa, ux Gusnueckue U XUMHUUYEeCKUe cBoiCcTBa. BoopoiHeie
coeuHeHus 35eMeHToB VA-rpynmnbl. Oxcuabl a3oTa U pocopa, COOTBETCTBY-
I01Me UM KUCIOTBI. Con 3TUX KUCIOT. CBOMCTBA KMCIOPOAHBIX

coeuHEeHUH a3oTa u Gpocdopa, ux 3HaUeHUE U NpuMeHeHue. A3oT u pocdop B
npUpoe, uX OUoIorn4ecKas poib.

Onements! [VA-rpynnsl. O01mias xapakTepucTHKa 3JIEMEHTOB ATON TPYyMIbI Ha
OCHOBAaHUU UX Noj0xeHus B [lepuonudeckon cucreme sinementoB /I, 1. Men-
JiefieeBa U CTPOEHUS aTOMOB. YTIEPO U €ro ajutoTpornus. CBONCTBA alNIOTPOTI-
HBIX MOoAW(UKaIUil yriaepoia, UX 3HaueHue U npuMeHeHne. OKCUabl U THIPOK-
CH/JIbI YTIEpOia U KPEMHHUS, UX XUMUYECKHE CBOMCTBA. COJM yroJIbHOM 1
KPEMHHUEBBIX KUCIIOT, MX 3HaUeHue U npumMeHenue. [Ipupoaoobdpasyromias poib
yriepoJia Juisl 5)KUBOW M KPEMHMS JJI1 HEKUBOW MTPUPOJIBL.

d-DnemeHThI

OcoOennoctu ctpoenust aromoB d-anementos (IB-VIIIB-rpynm). Menp, nuHk,
XpOM, KeJIe30, MapraHel] Kak IpocThle BEIIeCTBA, UX (PU3HUECKUE U XUMHUYEe-

14




ckue cBoiicTBa. HaxoxaeHue 3TMX METauloB B IPUPOJIE, UX MOJIy4YEHUE U 3Ha-
yeHue. CoeuHeHUs d-3J1EMEHTOB € Pa3JIMYHBIMU CTENIEHSAMH OKUCIIEHUS. Xa-
paKkTep OKCUIOB U THIPOKCUIOB 3TUX MIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU
OKHCJICHUS METaJlIa.

Pasznen 8. Teopusi cTpoeHUs OpraHn4ecKuX coeUHEeHUil

o

Tema 8.1
Teopust cTpoeHUsI OpraHUYECKUX
COEIMHEHUN

Copaepxxanue yueOHOIro MaTepuasa

Teopust crpoeHus oprannyeckux coeauHenuii A. M. bytnepoa. [Ipeanoceuiku
cO31aHUs Teopuu CTpoeHUsl. OCHOBHBIE NIOJIOKEHUSI TEOPUU CTPOeHUS A. M.
BbytnepoBa. XumMuyeckoe CTpOCHHE U CBOMCTBA OPraHMYECKUX BellecTB. [1oHs-
tue 06 nzomepun. Criocoobl 0TOOpaKEHUSI CTPOSHUS MOJIEKYJIBI ((hOPMYIIHI,
Mozenu). 3Hauenue Teopun A. M. ByTtieposa juist pa3BUTHS OpraHUYECKON XH-
MHUHU 1 XUMHUYECKHX IIPOrHO30B.

Crpoenue aToma yriaeposia. DJIeKTpoHHOe 00J1ako U opOUTasb, S- U p- opouTa-
J1. DJIEKTPOHHBIE U 3JICKTPOHHO-Tpadudeckue GopMyIIbl aTOMa yriiepoja B
OCHOBHOM M BO30YXJIEHHOM COCTOsIHUAX. KOoBasleHTHass XUMUUecKas CBSI3b U €€
KJIaCCU(UKAIUS TI0 CITOCO0Y NepeKphIBaHUS opouTanei (6- u n-cBsizu). [loHs-
TUe rudpunnzanuu. Paznuunelie TUIIBI THOpUIU3AK U (GOpMa ATOMHBIX OpOU-
TaJIel, B3aMHOE OTTAJIKHUBAaHUE THOPUIHBIX OPOUTANICH U UX PACIIOIOKEHHE B
IIPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEpPruu. ['eoMeTpust MOIeKy
BEIIECTB, 00pa30BaHHBIX aTOMaMH YIJIEPOJia B PA3JIMYHBIX COCTOSIHUSIX THOPH-
JIU3aLuu.

Knaccudukanus oprannueckux coeauHennii. Knaccudukaius opraHnueckux
BEIIIECTB B 3aBUCUMOCTHU OT CTPOEHUs yriaepoaHoi nenu. Iloustue pyHkumo-
HanbHOM Tpynibl. Kiaccuukanusi opraHn4eckux BEIIECTB 110 TUITY (PYHKIHO-
HaJIbHOM TPYIIIBIL.

OCHOBBI HOMEHKJIATypbl OPraHU4YECKUX BellecTB. TpuBUaIbHbIE Ha3BaHUs. Pa-
[IMOHAJIbHAs HOMEHKJIaTypa Kak npenamecTBeHHHIa HomeHknarypsl [lUPAC.
Howmenknarypa IUPAC: npuHiunsl 00pa3oBaHMs Ha3BaHUIl, CTAPIIMHCTBO
(GyHKIIMOHAIBHBIX TPYII, UX 0003HaUeHUE B Ipedukcax u cyddukcax Ha3Ba-
HUI OPraHUYECKUX BEILECTB.

Knaccudukanus peakiuii B opraHn4eckoi XMMHU: THAPUPOBAHUE U IETHIPU-
pOBaHME, TAJIOTEHUPOBAHUE U JIErAJIOTEHUPOBAaHUE, THApATalus U Ieruapara-
s, TUAPOTAJIOTEHUPOBAHUE U JIETUIPOTraloreHUPOBAHNE,

MOJIMMEPU3ALS u NOJIMKOHACHCAaus, neperpynnuposka. Oco-
OEHHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B OPraHUYeCKO XU-
MUHU.

I
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IIpakTnyeckas padora Ne 3
CocTtaBieHrue Ha3BaHUW OPraHUYECKUX BEIIECTB HA OCHOBE MEKTYHAPOAHOM
HOMEHKIATYPEI

Paznen 9. IlpenesibHble YIi1eBOAOPOIbl. JTHJIEHOBBIE H IHEHOBbIE YIJIEBO-
J10pPOAbI. ALleTHJIEHOBBIE YIJIEBOAOPO/IbI

Tema 9.1
AJKaHBI, aIKEHBI, aKaaueHbI, A-
kuHbl. CTpOEHME U CBOICTBA

Conep:xanue yueOHOro MaTepuaJia

["'omonoruyeckuii psia ankaHoB. [lonstue 06 yrineBomoponax. OcoOeHHOCTH
CTPOCHUSI MPEJIEIbHBIX YTIEBOAOPOI0B. AJIKaHbI KaK MIPEICTaBUTEIIN MPECIib-
HBIX YIJIEBOJOPOJI0B. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI
METaHa U JPYTUX AJIKAHOB. | OMOJIOTHYECKU psil 1 ©30MepHs mapaduHOB.
HopmMmanbHoe 1 pa3BeTBI€HHOE CTPOCHUE yriepoaHoi nenu. Homenknarypa
aJIKaHOB U AJIKWJILHBIX 3aMecTUTener. @u3nyecKkue CBOMCTBA aJIKaHOB. AJIKAHBI
B MIPUPOJIE.

XuMudeckue cBoiicTBa ankaHoB. ["amorenupoBanue (padoter H. H. CemenoBa),
HuTpoBaHue o KonosasioBy. MexaHu3m peakuuu XJIOPUPOBaHUs ajIkaHOB. Pe-
aKIMK ICTUIPUPOBAHUS, TOPEHUS, KATATUTUYECKOTO OKUCIIEHU ankaHoB. Kpe-
KUHT aJIKaHOB, PA3JIMYHBIC BUbI KPEKMHTA, IPUMEHEHHUE B IPOMBIIIICHHOCTH.
[Tuponu3 1 KOHBEpCHs METaHa, H30MEPHU3aLIUS AJTKAHOB.

Ob6nactu npuMeHeHus akaHoB. [[poMBIIIUIEHHBIE CTTOCOOBI MTOJIYYEHHUS alKa-
HOB: TTOJTYYEHHUE U3 MIPUPOJHBIX UCTOYHUKOB, KPEKUHT TTapapuHOB, TIOTyUCHHUE
CHUHTETHUYECKOTO O€H3MHA, Ta3uuKalus yrisl, THApUpoBaHue ankaHos. Jlabo-
paTopHbIe CIIOCOOBI MOTYyUEHUsI alIKaHOB: CMHTE3 Bropiia, nekapOokcuimpoBa-
HUE, TUAPOIIN3 KapOuaa aTFOMUHUS.

['omonoruyeckuii psia aIKeHOB. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI TUJIEHA U alnKeHOB. ['oMonoruueckuii psii u odrast popmyna amke-
HOB. M30Mepusi ’TUIICHOBBIX YIJIEBOIOPOI0OB: MEKKIIACCOBAs, YTIEPOTHOTO
CKeJleTa, TOJIOKEHUSI KpaTHOU CBs3H, reomeTprueckasi. OCOOEHHOCTH HOMEH-
KJIaTypbl 3THJICHOBBIX YIJIEBOJIOPOJOB, HA3BAHUS BaXKHEHIINX paaukanoB. Ou-
3UYECKHE CBOMCTBA AIKCHOB.

XVMUYECKUE CBOWCTBA AKEHOB. DIEKTPO(PUIBHBIN XapaKTep peakiuii, CKJIOH-
HOCTh K PEaKIUsIM MPUCOEANHEHUSI, OKUCICHUS, moauMepu3anun. [IpaBuio
MapKOoBHUKOBA H €T0 JIEKTPOHHOE 000CHOBaHUE. Peakiiuu rajoreHupoBaHus,
TUAPOTAIOT€HUPOBAHMS, TUAPATAIINY, TUApUpOBaHus. [IoHATHE O peaKIusiIx
nonuMepuszanuu. 'operne ankeHoB. Peakiinu OKHCIEHUS B MATKUX U JKECTKUX
ycinoBusix. Peaknus Barnepa u ee 3HaueHue 111 0OHAPYKEHHUS HETIPEASTbHBIX
YTJIEBOJAOPOOB, TOJTYUYECHHS TJIMKOJIEH.
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[TpumeHenue >TusIeHA U nIporwieHa. [IpoMbIIeHHBIE CITOCOOBI MOTyYeHUs
JIKeHOB. Peakuium nerupupoBaHus U KpeKUHra ajakeHoB. JlabopaTtopHsle crio-
cOOBI TOJIYYEeHHSI AJIKEHOB.

Anxanuensl. [TonsTue u kiaccudukanys AUEHOBBIX YIJIEBOJOPOIOB 110 B3aUM-
HOMY PacCIIOJIOKEHHUIO KPATHBIX CBA3EH B MOJIeKyJe. IIoHsTHE O 7T- 3JIEeKTpOH-
HoM cucreme. HoMeHKaTypa 1MEeHOBBIX yriieBo10po10B. OCOOEHHOCTH XUMHU-
YECKUX CBOMCTB CONPSIKCHHBIX AUEHOB KaK CIEIACTBUE UX DJIEKTPOHHOI'O CTPO-
enust. [Tomumepuszanust queHoB. CiocoOb! NOIY4YEHUs IUEHOBBIX YIIIEBOJIOPO-
noB: pabotsl C. B. JlebeneBa, qeruipupoBaHue alKaHOB.

[TosmmaTHIIEH, NOAUIIPONWIIEH, UX IIPUMEHEHNE U cBoMcTBa. Kayuyku Hary-
panbHbIA U cunTeTryeckue. Conoaumepsl (0yTaaueHCTUPOJIbHBIN KayUyK).
Bynkanuzanus kaydyka, pe3uHa 1 300HMUT.

['oMonoruyeckuii psij AIKHHOB. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
alleTUiIeHa U Ipyrux alkuHOB. ['oMonornueckuit psaa u oOmas popMyia aaku-
HOB. HoMeHKI1aTypa aleTuiIeHoBbIX yrieBoaoponoB. M3omepus MexKiaccoBas,
YIJIIEPOAHOIO CKEJIETA, OJI0KEHUS KPAaTHOU CBS3H.

XYMHYECKHE CBOWCTBA U IIPUMEHEHUE alIKUHOB. OCOOEHHOCTH peakiuil npu-
COEIMHEHUS 110 TPOMHON yriepoa-yriaepoaHon cssa3u. Peakunsa Kydeposa.
IIpaBnno MapKkOBHMKOBA IPUMEHHTEIBHO K aneTwieHaM. [loaBrkHOCTE aToma
BOJIOpPO/J1a (KMCIOTHBIE CBOMCTBA alKMHOB). OKHCIeHne anKkuHOoB. Peakiust 3e-
nuHcKoro. [I[puMeHeHne aneTuieHoBbIX yriaeBoaopoaos. [lonuBuHunanerar.
[Tony4yenue ankunoB. [TonydyeHue aneTuieHa MMPOIM30M METaHa U KapOUIHBIM
METOJIOM.

IIpakTyeckas padora Ne 4

CocraBieHre ypaBHEHUH, XapaKTepU3YIOUINX CBONCTBA HEMPEENbHbIX yTiie-
BOJIOPOJIOB

Pa3nesn 10. ApomaTnueckue yriesoaopoabl. IIpupogHble HCTOYHUKH YyT-
JICBOJ0PO/I0B

Temal0.1
Apenbl. [IpupoaHbie ICTOYHUKHI
YIJIEBOJAOPOIOB

Conep:xanue yueOHOro MaTepuaJia

I'omonoruyecknii psix apeHoB. beH30u1 Kak peAcTaBuTeNb apeHoB. Pa3Butue
npejcTaBiIeHuit o cTpoeHuu Oen3ona. CoBpeMeHHbIE MPeICTaBIeHUs 00 IJeK-
TPOHHOM M IIPOCTPAHCTBEHHOM CTpoeHUHU OeH3ona. OOpa3zoBaHue apomaTuye-
CKOM m-cucteMsbl. ['omonoru 6eH3omna, uX HOMEHKIaTypa, oomas popmyna. Ho-
MEHKJIaTypa JUIsl TM3aMeleHHbIX MPOU3BOAHBIX O€H30J1a: OpTO-, MeTa-, mapa-
pacnosoxeHue 3amecTureneil. PU3nyecKue CBOWCTBA apEHOB.
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Xumuueckue cBoiicTBa apeHoB. [IpumMeps! peakiuii 31eKTpopuiIbHOTO 3ame-
IICHUS: aJIOTEHUPOBaHUs, alKUIupoBanus (katanuzaropsl Opunens— Kpadt-
ca), HUTPOBaHUs, Cyab(GUpOBaHMs. Peakuu ruipupoBaHus ¥ MPUCOCTUHECHHUS
xJjiopa Kk 6en3ony. OcCOOEHHOCTH XUMUYECKHX CBOMCTB rOMOJIOrOB O€H30J1a.
B3aumHoe BiusiHUE aTOMOB Ha IIPUMEPE TOMOJIOTOB apeHoB. OpueHTanus B pe-
aKkusax 3ekTpoduabHOro 3amenienus. Opuentantsl [ u Il pona.

[TpumeHeHue u noaydeHue apeHoB. [IpupoiHbIe HCTOUHUKHM apOMaTUYECKUX
YTJIEBOJOPOAOB. ApoMaTH3alMsl AJIKAaHOB U UKIOAIKAHOB. AJIKUIMPOBAHUE
OeHsoua.

Hedts. Haxoxaenue B mpupoae, coctas u pusndeckue cBorictsa Hedtu. Tor-
JUBHORHEpTeTHYecKoe 3HaueHne Hedru. [Ipompinuiennas nepepaborka HeTH.
Pextuduxanus Hegtu, OCHOBHBIE (Ppaklinu ee pa3/ieleHH s, UX UCIIOIb30BAHUE.
Bropuunas nepepabotka HedrenpoaykroB. Kpekunr nedrenpoaykros. Pu-
dbopmunr HedrenpoaykToB. KauecTBo aBTOMOOMIBLHOTO TOMIMBA. OKTaHOBOE
YUCIIO.

[TpuponHblil u momyTHBINA HeTAHOM ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO U
MOITYTHOT'O ra30B, UX IMPAKTUYECKOE UCII0JIb30BAHHUE.

Kamennslii yroas. OCHOBHbIE HAPABIICHUS UCIIOJIb30BaHUS KAMEHHOTO YTJIA.
KokcoBanue kaMEHHOTO yriisi, BAXKHEHMIIUE MTPOAYKTHI 3TOT0 MPOLIECCa: KOKC,
KaMEHHOYTOJIbHasl CMOJIa, HaJCMOJIbHas Boja. CoelMHEHNs, BBIIEISIEMbIE U3
KaMEHHOYTOJIbHOUM cMOJIbL. [IpoAyKThI, moJTydyaeMble U3 HaJICMOJIbHOW BOJIBI.
DKOJIOrHYecKHe acreKThl J0OObIYM, NepepadoTKU U MCIIOIb30BaHMsI TOPIOYNX
HCKOIIaeMBbIX.

CamocrosiTenbHas padora

Cocrasnenue rioccapus no teme «IIpupoaHble HCTOYHUKH YTTIEBOAOPOOBY

Pasznen 11. 'mapokcuiibHbIE COeIMHEHUS

Tema 11.1
Cruptsl. CTpoeHue U CBOMCTBA

Conep:xxanue yueOHOro MaTepuaJia

Crpoenue u knaccuduxanus cnupToB. Knaccudukaiys CoupToB MO THITY yT-
JIEBOJOPOTHOTO PagrKaia, YACTy THAPOKCHUIBHBIX TPYII U THITYy aTOMa yriie-
poJia, CBSI3aHHOTO C THIPOKCUIILHOM TPyNNON. DIEKTPOHHOE U MPOCTPAHCTBEH-
HOE CTPOEHUE THAPOKCUIILHOM TpynIbl. Biusaue cTpoeHus: CnupTOB Ha BX (Hu-
3UYECKUEe CBOMCTBA. MexMOoIeKysipHas BOJOPOAHAs CBA3b. | oMonornueckui
PSI IpEIeTbHBIX OJHOATOMHBIX CIUPTOB. M30Mepust 1 HOMEHKIIATypa alKaHO-
JI0B, MX o0Imas ¢popmya.

XHUMHUYECKUE CBOMCTBA aTKaHOJIOB. PeakninonHas crmocoOHOCTh TIPEIeTbHBIX
0JIHOATOMHBIX CIUPTOB. CpaBHEHHUE KMCIOTHO-OCHOBHBIX CBOMCTB OpraHHYe-
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CKHX M HEOPraHMYECKHX COeqUHEHMH, conepxkamux OH-rpynmy: kucuor, oc-
HOBaHUM, aM()OTEPHBIX COCTUHEHHH (BOJIBI, CIIUPTOB). Peakiiuu, moaTBEpK/I1a-
IOIME KMCIIOTHBIE CBOMCTBA CIIUPTOB. Peakuuu 3aMelennst ruIpOKCUIbHON
rpynisl. MexxmonexyispHas Aeruparanus cliupToB, ycIoBUs 00pa30BaHUs
npocThbiX 3GupoB. CroxHbIE 3(PUPHI HEOPTrAHUIECKUX U OPraHUYECKUX KHCIIOT,
peakuuu srepuduranuu. OKUCICHUE U OKUCIUTENBHOE AETHIPUPOBAHUE CIIUP-
TOB.
Crioco6b! nostyuenust cnuptoB. ['uaponus ranoreHankaHoB. ['napaTtauus anke-
HOB, YCJIOBUS €€ poBeeHus. BoccTanoBnenne kKapOOHMIBHBIX COCTUHEHUH.
OTtaenpHbIE IPENCTAaBUTENN aTKAHOJIOB. METaHOoJI, €ro MPOMBIIIIEHHOE 110 Me-
TaHOJA. Crienuduueckue CTIOCO0BI MONyYeHHUsT  STUIIOBOTO
cnupta. PU3n0I0rnUecKoe AeHCTBUE ITAHOA.
MHoroaroMHsle ciupThl. MI30Mepus 1 HOMEHKIIATypa IPEICTaBUTENIEH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX
CIUPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTaeabHbIE IPEICTaBUTENIN: ITHU-
JICHIJIMKOJIb, TJMLEPHH, CIIOCOOBI X MOIY4YEHUs, IPAKTUYECKOE IPUMEHEHUE.
®eHout. DNEeKTPOHHOE U MMPOCTPAHCTBEHHOE CTpOoeHUE PeHona. BzaumHoe Bin-
SHAE apOMaTHYECKOI0 KOJIbIa ¥ THIPOKCHIBHOM IPYIIIIBL.
XuMHUecKue cBOMCTBa (heHoa KaK (PYHKIUS €r0 XHMUYECKOTO CTPOSHHS.
BpomupoBanue ¢eHoma (kauecTBeHHAs peakiys), HUTpOBaHHE (TMKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U npuMeHeHue). O0pazoBaHuE OKpAIIEHHBIX KOMILJIEKCOB
c noHoM Fe3+. [Ipumenenue ¢enoua.

Pa3znen 12. Aabaernabl u KeToHbl. KapOoHOBbIe KMCJIOTHI M X TPOU3BO/I-
HbIe

Tema 12.1

Anpneruipl U keToHbl. KapOoHo-
Bble KHCIIOTBI. CTpOeHue U CBOM-
CTBa

Coaep:xanue yueOHOro MaTepuaJia

["oMotorr4YecKue ps/Ibl aabACTHIOB U KeTOHOB. [ToHATHE 0 KapOOHMIIBHBIX CO-
eAMHCHUSX. DJIICKTPOHHOE CTPOCHHUE KapOOHUIBLHOU TPpyIIbl. M3oMepus u HO-
MEHKJIaTypa aabJeTU0B U KeTOHOB. PU3nYecKue CBOWCTBA KapOOHUIBHBIX CO-
eIUHEHUN.

XVMHYECKUE CBOWCTBA albJIETHIOB U KETOHOB. PeakiinoHHast CiocoOOHOCTh
KapOOHWJIBHBIX COCJIMHCHUN. PeakIinu OKMCIICHUS allbJICTH/IOB, KAUeCTBEHHBIC
PEaKIuu Ha ajbJACTUAHYIO TPYIITy. Peakiiuu NoauKOHASHCAIIUU: 00pa30BaHue
dbenonodopmManbaETUIHBIX CMOJ.

[TpumeHneHue u ony4yeHne KapOOHUIBHBIX coequHeHui. [I[pumMeHenne anpae-
THJIOB U KETOHOB B OBITY W TPOMBINIJICHHOCTH. AJIBJACTHIBI U KETOHBI B IIPUPO-
ne (3dupHbie Macna, hepomonsl). [TonydeHne kKapOOHUIIBHBIX COSAMHEHUN
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OKHCJIEHUEM CIUPTOB, TUAPATALIMEN aJKNHOB, OKUCIEHUEM YTJIEBOIOPOAOB.
OtaenpHbIE MPENCTAaBUTENH abACTUAOB U KETOHOB.

["omonoruyeckuii psii mpeAaeabHbIX OHOOCHOBHBIX KapOOHOBBIX KHCIOT. [1o-
HATHE O KApOOHOBBIX KUCIIOTaX U UX Kiaccugukanus. ['omonoruueckuii psaa
IpeJIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U H30Me-
pusl.

XUMHUYECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT. Peakiuu, HIUTFOCTPUPYIOIIUE
KHCJIOTHBIE CBOMCTBA M UX CPaBHEHHUE CO CBOMCTBAMM HEOPTraHUYECKHUX KUCIIOT.
Peaknuu srepudukani. AHTUAPUABI KAPOOHOBBIX KUCIIOT, UX MOJTyYCHUE U
IIPUMEHEHHE.

Crioco6b1 nostyueHust KapOOHOBBIX KUCIOT. OTHENbHBIE MPEACTaBUTEIN U UX
3HayeHue. O01ue crocoObl MOIy4YeHUs: OKUCIICHUE aJIKaHOB, AJIKEHOB, Iep-
BUYHBIX CIIUPTOB, aIbJAETHI0B. BaxkHelne npeacraBuTenu KapOOHOBBIX KHC-
JIOT, UX OMOJOrHyecKas pojb, CBOMCTBA U IPUMEHEHHE MypaBbHUHOM, YKCYCHOH,
[IaJIbMUTUHOBOM M CTEAPUHOBOM; aKpPUJIOBOM M METAKPWIOBOM; OJICHHOBOU, JIHU-
HOJICBOM U JIMHOJICHOBOM; 111aBeJIeBO; O€H30MHOM KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHe 1 HOMEHKIIATypa CI0XKHBIX 3GupoB. CriocoOs! mo-
JY4EHUs CIIOKHBIX 3(pupoB. OOpaTUMOCTh peakiK ITepUPHUKALIMU U PAKTOPBI,
BIIUSIONINE HA CMEIlleHHEe paBHOBecHs. OOpa3oBaHUE CIOKHBIX MOTUI(UPOB.
JlaBcaH Kak IpeICTaBUTENIb CHHTETUYECKHUX BOJOKOH. XMMUYECKHE CBOMCTBA U
MPUMEHEHHUE CII0KHBIX 3(PUPOB.

XKups! kak cnoxHble 3¢upsl rvueprHa. KapooHOBbIE KMCIOTHI, BXOASIINE B
COCTaB XHUPOB. 3aBUCHMOCTbh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XUMHUYe-
CKHE CBOMCTBA KUPOB: TMAPOJIN3, OMBUIEHHE, THIpUpOBaHue. bronorudeckas
POJIb KUPOB, UX UCIOIb30BaHUE B OBITY ¥ IPOMBIIIIIEHHOCTH.

Counun kapOOHOBBIX KMCIOT. Mbla. CriocoObl MosTydeHHst coJieil: B3auMoaei-
CTBUE KapOOHOBBIX KHCIIOT C METaJlJIaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBaHU -
MH, COJISIMH; ILIEIOUHON TUPOIIN3 CIIOKHBIX 3(hUpoB. XMMHUYECKHE CBOWCTBA
coJieil KapOOHOBBIX KHCIIOT: TUAPOIIN3, PEaKIIM HIOHHOTO 0OMeHa. Mblia, cy1l-
HOCTb Moro1Iero feicTBus. OTHOIIEHHE MbLIA K )KeCTKOH Boje. CHHTeTHYE-
ckue morotume cpeactsa — CMC (meTepreHnTsl), uxX MPeuMyIecTBa U HeIOCTaT-
KH.

IIpakTuyeckass padora Ne S

[TpoBenenue peaxiyii, XapakTepH3yIOLUIMX CBOUCTBA CIIUPTOB U KAPOOHOBBIX
KHCIIOT

Pa3zgen 13. YrieBoabl
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Tema 13.1
VYrineBoanl

Conep:xaHue yueOHOIro MaTepuasa

[Tonsitue 06 yrneBogax. Knaccudukarus yrieBoaoB. MoHo-, Tu- U IoJiMcaxa-
pHbI, IPEACTABUTEIM KaXKI0M IPpyMIbl YII€BOI0B. buonoruyeckas poip yrie-
BOJIOB, UX 3HAYEHUE B JKU3HU YeJIOBEKa U OOIIECTRA.

Monocaxapusl. CTpoeHHE U ONTHYECKAst U30MEpHsl MOHOcaxapu1oB. Mx kiac-
cuduKalys Mo YUCIy aTOMOB YIJIepoJa U MPUpoje KapOOHUILHOM IPYIIIIHL.
['moko3a, cTpoeHue ee MOJISKYIbl M pu3ndeckue cporicta. Tayromepus. Xu-
MHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIMH 110 aJIbJIETUIHON rpymie («cepedpsHo-
r'o 3epKajiay, OKMCIEHUE a30THON KUCIOTOM, THIpupoBaHue). Peakunu rioko-
3bl KAK MHOTOQTOMHOT'0 CIIMPTA: B3aUMOJECHCTBUE TIIFOKO3bI C THIPOKCUIOM
menu (II) mpu koMHATHOM TemrepaTrype 1 HarpeBaHuU. Pa3nuynbie TUIIBI Opo-
JKeHUS (CIIUPTOBOE, MOJIOYHOKHCIOe). [ Toko3a B pupoae. buonornueckas
POJIb U IpUMEHEHUE IIII0K03bl. PpyKTO3a Kak U30Mep I0Ko3bl. CpaBHEHHE
CTPOECHHS MOJIEKYJIbI U XUMHUECKUX CBOMCTB IUIIOKO3bI U (PYKTO3bl. DpyKTO32a
B IIPUPOJIE U €€ Ouoioruyeckas poJb.

[TenTo3b1. Pubo3a u aezokcuprbo3a Kak IpeIcTaBUTENN allbIONEHTO3.
CtpoeHue MoJIeKyII.

Crpoenue aucaxapuoB. CTpOCHHE U XUMUYECKHUE CBOMCTBA CaXapo3bl.
JlakTo3a 1 ManbTO3a KaK U30MEPHI Caxapo3bl.

Oburee cTpoeHre nonucaxapuaoB. CTpoeHHe MOJIEKYJIbI KpaxMaia, aMuiIo3a u
amuiionekTuH. dusnyeckue cBOMCTBA KpaxMaia, ero HaxoX/1eHue B IPUpoJE U
6uonornyeckas ponb. I mukoren. Xumuyeckue cBoiicTBa kpaxmaina. CTpoeHue
AJIEMEHTApHOI0 3BEHA LEJUTI0I03bl. BiusHue cTpoeHus nmomMepHoi enu Ha
¢du3nyeckre U XMMUYECKHE CBOMCTBA 1EeJUTI0N03bl. [ MIpOoIn3 LeTo1036l, 00-
pa3oBaHuE CIOKHBIX A3(UPOB C HEOPTaHUYECKUMHU M OPraHUYECKUMHU KHCIIOTa-
M. [ToHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX: Al[eTaTHOM IIIEJIKE, BUCKO3€.
Haxoxnaenue B mpupoje u 6uonoruyeckas poib 1ejuitono3bl. CpaBHEHHE
CBOMCTB KpaxMaJia U IEJIJII0JI03bI.

Paznen 14. AMUHBI, AMMHOKHCJIOTHI, 0€JIKM

©

Temald.l
AMUJHBI, aMIHOKHCJIOTEI, OCJIKH

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanust u nsomepust amuHoB. [lonstue 06 amunax. [lepBuunsie, BTO-
pHUYHBIE U TPETUYHBIC aMUHBL. Kiaccudukaius aMiHHOB IO TUITY YTIIEBOAOPO/I-
HOT'0 pajivKaja U YMCIy aMUHOTPYIIT B MOJIEKyJie. ['oMonoruueckue psjipl mpe-
JENBbHBIX aTu(paTHUYECKUX U apOMAaTUYECKUX aMUHOB, U30MEPHS K HOMEHKIIa-

Typa.
AHwinHOBBIC KpacuTenu. [loHsTHe 0 CHUHTETHUYCCKUX BO-
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JIOKHaX.

[TormmaMu B! ¥ OJIMAMHUIHBIE CHHTETUYECKHE BOJIOKHA.

[Tpumenenue u nonyuenre aMuHoB. [lomydenue amunoB. Pabotsr H. H. 3unun-
Ha.

AmuHOKHCHOTHL. [IoHSATHE 00 AMUHOKHUCIIOTaX, UX KJIacCU(UKAIUSI U CTPOCHHUE.
OnTuueckast u3oMepus o-aMUHOKUCIOT. HoMenknatypa aMuHOKUCIOT. J[BOM-
CTBEHHOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ puuuHbl. [len-
TUAHAs CBs13b. CHHTETHYECKUE BOJIOKHA: KAalpoH, 3HaHT. Kitaccuduxauus Bo-
7okoH. [TomyyeHne aMMHOKHUCIIOT, X IPUMEHEHUE U Oroornyeckas QyHKITHSL.
benku. benku kak npuponssie nonuMepsl. [lepsuunas, BTopuuHas, TpeTUu4YHast
U YETBEPTHYHAS CTPYKTYphI OeTKOB. PUOPHILISIpHBIC U TIIOOYIISIPHBIE OCIKH.
XuMHUECKue CBOICTBA OENIKOB: rOpeHHe, AeHaTypaLus, THAPOIIH3,
KadecTBEHHbIE (I[BETHBIE) peakunu. bronornueckue GpyHKIMM OEIKOB, UX 3HA-
yeHue. benku kak komnoHeHT nuuy. [Ipobiema 6en1KoBOro ronoaanus 1 myTu
€€ peIICHHUS.

HyxnennoBblie kucinoTsl. HykiienHOBBIE KUCIOTHI KaK IPUPOIHBIEC TOJIMMEPBI.
Hyxneoruasl, ux ctpoenue, npumepsl. AT® u AJI®, ux B3aumonpespalieHue
u poas storo npouecca B npupoje. Ilonstue JJTHK u PHK. Ctpoenne /IHK, ee
NepBUYHAs U BTOPUYHAS CTPYKTypa. buocunres Oenka B )kUBOM KieTKe. [ eHHas
UH)XeHepus U OMoTeXHOoNorus. TpaHcreHHbIe (OPMBI pACTEHUH U KUBOTHBIX.
IIpakTuyeckas padora Ne 6

[TpoBenenue peakiuii, XapakTepHU3yIOLIMX CBONCTBA OETKOB
CamocrosiTeibHas paGora

Coznanue npeszenranuu «OTAEIbHBIE IPEACTABUTEIN CUHTETUYECKUX BOJIOKOH
Y TIOJIMMEPOB M MX MCHOJIb30BaHUE HA KEJIE3HOJOPOKHOM TPAHCIIOPTE

Pa3znen 15. Buojornyeckn akTHBHBIE COeNHEHNSI. XUMMUSA B :KH3HHU 001II€e-
cTBa

Tema 23.1
q)epMeHTBI, BI/ITaMI/IHI)I, FOpMOHBI.
XuMHU4 B KUA3HU O0ILECTBA.

Coaep:xxanue yueOHOro MaTepuaJia
®epmenTsl. [loHsTHE O PepMeHTax Kak 0 OMOJOTHYECKHX KaTanu3aTopax Oei-
KOBOHM TIPHUPOJIBI. OCOOEHHOCTH CTPOCHUS u CBOICTB B
CpPaBHEHHU  CHEOpraHMYeCKHMHM KaTtanuzaropamu. Knaccuduxamms
depmenTOB. OCOOEHHOCTH CTPOCHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTD U
3¢ peKTUBHOCT. 3aBUCHMOCTh aKTUBHOCTU (PEPMEHTOB OT TemrepaTypsl U pH
cpenpl. 3HaueHue (HepMEeHTOB B OMOJIOTUU U MPUMEHEHHE B IPOMBIIIJICHHOCTH.
Buramunsr. [lonstue o Butamunax. Mx kimaccudukanus u obo3nadenue. Hop-
Ma 1oTpebaeHns BUTaMMHOB. BogopacTBopumble (Ha npumepe BUTaMHHOB C,
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rpynns! B u P) u xxupopactBopumsle (Ha npumepe ButamMuHoB A, D u E). ABu-
TaMHHO3bI, THIIEPBUTAMUHO3bI U THIIOBUTAMUHO3bI, UX MPOQUIAKTHKA.
['opmons!. [TonsTHE 0 TOpMOHAX Kak OMOJIOTMYECKH aKTUBHBIX BEIECTBAX, BbI-
HOJHAIOIINX YHAOKPUHHYIO PETYIISALMIO )KU3HEAEATEIbHOCTH OPTaHU3MOB.
Knaccugukaius ropMOHOB: CTEPOHIbI, TPOU3BOIHBIC AMUHOKHUCIIOT, TIOJIHIICTI-
TU/IHbIE U OeIKOBbIe FOPMOHBI. OTJeNbHbIE IPEACTABUTENN: 3CTPAJUOI, TECTO-
CTEpOH, UHCYJINH, a/IpeHAJINH.

CamocrosiTesbHasi padoTa

Cosznanue nmpe3eHTauu Ha BEIOOD 5}

° XUMHS ¥ 3J0POBbE

) XUMUS ¥ DHIIA

° X¥MHS B TOBCETHEBHOM KU3HHU

JuddepennmpoBannbIii 3a4eT 2
Koncyabranumn 2
HUTOIO 64 yaca
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn 1o

Peanuzanus yqeOHON AMCUUIUIMHBI TPEOYET HAMUYMS y4eOHOro KabuHeTa.

O06opynoBaHue yueOHOro KabuHeTa:

* oca/IouHBIe MeCTa MO KOJIMYECTBY 00yUaroIInXCs;

* pabodee MeCTO MperoaaBaTelis, 000pYyA0BaHHOE IEPCOHATBHBIM KOMIIBIOTEPOM C JTUIICH3HOH-
HBIM IIPOrPAMMHBIM 00ECIICYCHUEM

* KOMILJICKT YU4eOHO-HATIISIHBIX AJIEKTPOHHBIX TOCOOUH

TexHuueckue cpencTBa 00y4eHus:

* MyJIbTUMEIUATIPOCKTOP

3.2. UndopmanmnonHoe odecneyeHne 00y4eHus

OcHoBHas1 JIMTepaTypa:

1. T'aGpuensn, O. C. Xumus 11 npodeccuil 1 cnenuaibHOCTeH COLUaIbHO- SKOHOMHYECKOTO U
ryMmaHuTapHoro npodwieid [TekcT] : yaeOHUK I CTYACHTOB YUpexKIeHu# cpe. mpod. odpazosanus / O.
C. I'abpuensu, U. I'. OctpoymoB. — 9-e uzn., crep. — Mocksa : UL «Axagemusi», 2015. — 208 c.

2. Tabpuensn, O. C. Xumust 11 npodeccruii U CrenuanTbHOCTEH TEXHUIECKOTO U

3. ecTeCcTBEHHO-HayyHOro npoduiieit [TekcT] : yaeOHUK A7 CTyI€HTOB YUpPEeXKICHHUH cpell.
npod. obpazosanus / O. C. I'abpuensH, 1. I'. OctpoymoB. — Mocksa : UL

4. «Axagemusa», 2015. - 256 c.

5. Epoxwun, FO. M. Xumus 1yt npodeccuii u ciennaibHOCTEH TEXHUYECKOTO U

6. ecrecTBeHHO-Hay4yHOro npoduieil [Tekcr] : yueOHUK IS CTYJCHTOB YUPEXKICHUN Cpe.
mpod. obpazosanus / FO. M. Epoxun, 1. b. KoBanera.— Mocksa : U]

7. «Axagemusy, 2015. — 448 c.

8. Xummus s mpodeccuii v CeuaibHOCTEH eCTeCTBEHHO-HAayYHOTO podws [ Tekct] : yueo-
HUK JUISL CTYAEHTOB yupexaeHui cpen. mpod. obpasoBanus / O. C. I'abpuensn, U. I'. Octpo-
ymoB, E. E. OctpoymoBa u nap. ; nmox pea. O. C. I'abpuensina. — 4-e usz., crep. — Mocksa : U1
«Axagemus», 2015. — 384 c.

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. T'aGpuensn, O. C. Xumus. Tectsl, 3a1aun u ynpaxksHenus [Tekcer] : yueb. mocodue s

CTYZICHTOB yupexaeHuil cpen. mnpod. obpazoBanus / O. C. [abpuensn, I'. I'. JIbico-
Ba. — 2-€ u3Ml., crep. — Mockaa : U1 «Akagemusi», 2015. — 336 c.

2. Epoxwun, FO. M. Xumusi: 3agaun u ynpaxknenus [Tekcr] : yae. mocodue s

3. CTyZIEHTOB yupexaeHuit cpen. npod. oopazosanus / 0. M. Epoxun. — 3-e uzn., crep. —
Mockaa : U1 «Akagemus», 2014. — 288 c.

4. Ky3nenona, H. E. Xumus. 10-it knacc. YrimyOnennsiid yposens [ Tekct] : yueOHUK

5. / H. E. Ky3nenosa, H. H. I'apa, 1. M. TutoBa. — 4-¢ u3z., nepepad. — Mocksa :

6. Benrana-I'pag, 2014 — 448 c.

7. Kysnenosa, H. E. Xumus. 11-if kiacc. Yrinyonennsiii ypoBens [Tekcr] :

8. yuebnuk / H. E. Ky3neuona, H. H. I'apa, 1. M. TuroBa. — 3-e u3n., nepepad. — Mocksa :
Benrana-I'pag, 2015 — 432 c.

9. Pymutuc, I'. E. Xumus. 10 knacc. ba3ossiit ypoBens [Tekct] : yueOnuk / I'. E. Pynsutuc, @.
I'. ®enpaman. — Mocksa : [Ipocsemenue, 2014. — 224 c.

10. Pymsutuc, I'. E. Xumus. 11-if knacc. ba3oBsiii ypoBens [Tekcr] : yuebnuk / I'. E. Pyn-
sutnc, @. I'. @enpaman. — Mocksa : [Ipocsemenue, 2014, — 224 ¢. 11.Xumus: [Ipaktuxym [Tekcr] :
yueb. mocoOue Ui CTyJ. YUpEKACHUH cpel.

11. npod. obpazoBanusa / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaaxos, H. M.
Hopodeesa ; mox pen. O. C. 'abpuensia. — 4-e uzn., crep. — Mocksa : UL

12. «Axagemusa», 2015.-304 c.

13. HHTepHeT-pecypcChl:
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14.  Alhimikov.net [DnekrponHslii pecype]. — Pexxum nocryna: http://www.alhimikov.net/,
CBOOOJTHBIN. — 3arJl. C PKpaHa.

15. Enwmnas xomnekuus LlndpoBpix 00pa3oBaTebHBIX peCYpCoB [ DIeKTPOHHBIN

16. pecypc]. — Pexxum nocryma: http://school-collection.edu.ru/, ceo6oambIii. — 3ari. ¢ skpa-

Ha.

17. Enunoe okHO nocTyIa K HHGOPMAIIMOHHBIM pecypcaM [ DJIeKTPOHHBIN pecypc].

18. — Pexum gocryma: http://window.edu.ru/, cBo6oaHsIii. — 3ari. ¢ FKpaHa.

19. ®enepanbHbIi 1IEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbLHBIX PECYPCOB

20. [DnexTponHbIit pecypc]. — Pexxum goctyna: http://fcior.edu.ru/, ceobomubiii. — 3ari. ¢
JKpaHa.

21. XuMUKHU ¥ XUMHS [ DIEKTPOHHBIN pecypc] : )KypHaJl XUMUKOB-3HTY3HacTOB. — Pexum 10-
cryna: http://chemistry-chemists.com/, cBoboambIii. — 3ari. ¢ 3KpaHa.

22. Xumus [DneKTpoHHBIH pecypc] : yueOHO-METOINIEeCKUN KypHAIT AJIsl YIUTENeH XUMUHU 1
ecrecTBo3Hanus / M3narensckuii 1om «IlepBoe ceHTsOps». — Pesxxum mocryma: http://him.1lseptember.ru/,
CBOOOJIHBIN. — 3ari. ¢ sKpaHa.

23.  Xwumwus B mikose [DIeKTPOHHbBIN pecypc] : HayYHO-TEOPETUUCCKHM 1

24. wmeromuueckwuii xkypHai. — Pexxum mocryna: http://www.hvsh.ru/, ceo6oansrii. — 3ari. ¢
IKpaHa.
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KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHHUS YUYEBHOM JUCIHUILINHBI
KoHTpoJib M 0LleHKa pe3ybTaTOB OCBOCHUS Y4eOHOM THMCIUIUIUHBI OCYIIECTBIISIETCS MPenoa-

BAaTCJICM B Hpouecce HpOBeI[eHI/IH yCTHBIX N IIMCBMCHHBIX OHpOCOB, TeCTI/IpOBaHI/ISI, 3allIUThI JOKJIAaJd0B,
coobmieHuit. [Ipe3enTaruii, uccie10BaHMA.

Pezynomamot 06yuenus

Kpumepuu oyenxu

Memoowl oyenxu

Ilepeyenb ymeHmii, ocBanBae-
MBbIX B PAMKAX JUCHUIJIMHBI

V.1. Ha3zbiBaTh U3y4EHHBIC BEIIEC-
CTBa IO TPUBUAIBHOU WUITU MEXKTY-
HapOJHOW HOMEHKJIAType;

3anuchy Ha3BaHUS BCIICCTBa

Brimonnenue npaktude-
CKHX pabot

V.2. - Onpenenarb BaJIGHTHOCTb U
CTEIICHb OKHMCIICHUS XUMHYCCKUX
3JIEMEHTOB, TUII XUMHUYECKON CBI3HU
B COCIMHEHUSX, 3apsi] UOHA, Xa-
paKTep cpenbl B BOJAHBIX PACTBOpaAx
HEOPraHWYECKUX U OPraHUYECKUX
COCIMHEHNH, OKUCIUTEIH U BOC-
CTaHOBUTEIb, TPUHAICKHOCTh
BEIIECTB K pa3HbIM KJ1acCaM HEOp-
FaHUYECKUX U OPTaHMYECKUX CO-
eTMHCHUH

Ornpenenenrie BAJIGHTHOCTU U
CTETIEHH OKUCIICHUSI XUMUYe-
CKHX 3JIEMEHTOB, THUIIA XU-
MUYECKOU CBSA3H B COEIMHE-
HUSX, 3apsia MOHA, XapaKTe-
pa cpesibl B BOJHBIX PacTBO-
pax HEOPraHUYECKUX U Opra-
HUYECKUX COCTUHEHUI,
OKUCTTUTENh U BOCCTAHOBH-
TeNb, IPUHAITIC)KHOCTH Be-
IIECTB K Pa3HbIM KJIaccaM
HEOPraHUYECKUX U OpraHu-
YECKUX COCIUHEHUN

OrneHka 0OCBOEHHBIX yMe-
HUI B X0/1¢ (PPOHTAIBHO-
ro omnpoca

Brimonnenue npakrude-
CKHX pabot

V.3. - XapakTepu30oBaTh 3J€MEHThI
MaJIBIX TIEPUOAOB IO UX MOJIOMKE-
Huto B [lepunoanueckon cucreme /I,
U. Menneneena;

XapakTepucTuKa

3JIEMEHTOB MaJIbIX [IEPUOJOB
o ux nosioxkenuto B Ilepuo-
audeckoi cucteme J1. W.
MenaeneeBa

OreHKa OCBOEHHBIX yMe-
HUH B X07€ (HpOHTAITBHO-
ro ompoca

Brinosnenue npaktuye-
CKuX padoT

V.4. — XapakTepu3oBarh 0011I1e
XMMHYECKHE CBOICTBA METAJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHU4EeCKUX
COCIMHEHUH; CTPOCHUE U XUMHUYe-
CKHE CBOMCTBA N3Y4YEHHBIX HEOP-
TFaHUYECKUX U OPraHUYEeCKHUX CO-
eTMHEHUH;

XapakTepucTuka oOIIUX XHU-
MHUYECKUX CBOWCTB METaJI-
JIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX U
OPraHUYECKUX COCTUHEHU;
CTPOCHHUE U XUMUYECKHE
CBOMCTBA N3yYEHHBIX HEOP-
TFaHUYECKUX U OPTaHUYECKUX
COCIUHCHMUIA,

OrneHKa OCBOEHHBIX yMe-
HUI B X071e (PPOHTAIIBHO-
ro ompoca

Beinonnenue npaxkruye-
CKHX paboT

VY.5. OOBICHATH 3aBUCMOCTb
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMSI, IPUPOAY XUMUYECKOU
CBSI3M (MOHHOM KOBAJICHTHOM, Me-
TaJNINYECKON U BOJIOPOAHOMN ), 3a-
BHUCHMOCTb CKOPOCTH XUMUYECKOU
peaKkuu 1 MOJI0KEHUE XUMHUYE-
CKOTO paBHOBECHS OT PA3IMYHBIX
¢bakTopoB

OO0ObsicCHeHHE 3aBUCUMOCTH
CBOMCTB BENIECTB OT UX CO-
CTaBa U CTPOEHUSI, IPUPOLY
XUMUYECKOHN CBS3U (MOHHOM
KOBQJIEHTHOM, MeTajJInye-
CKOMW 1 BOJIOPOJHON ), 3aBH-
CUMOCTHU CKOPOCTH XUMHUYE-
CKOM peaKkIHu 1 MOJIOKEHHE
XUMHUYECKOTO PaBHOBECHUS OT
pa3aNyYHbIX (PaKTOPOB

OrneHkKa OCBOEHHBIX yMe-
HUH B Xo7€ (PpoHTATIBHO-
ro ompoca

V.6. BLIOIHATE XUMHYECKHH 3KC-
MEPUMEHT IO PAaCIO3HABAHUIO
BAKHEUILIMX HEOPTaHUYECKUX U
OpraHNYeCKUX COCTUHECHUM;

BrinmonHeHne XUMHYECKOTO
AKCIIEPUMEHTA MO paclo3Ha-
BAHUIO BAXHEUILINX HEOpra-
HUYECKUX U OPraHMYECKUX
COCIMHCHU;

Beinonnenue npaxkruye-
CKHX paboT
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V.7. IIpoBOAUTH CaMOCTOATEIIbHBIN
MMOMCK XUMUYECKON HH(DOpMAIuu ¢
MCIOJIb30BAHUEM PA3IINYHBIX HC-
TOYHUKOB (HAYYHO - MOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 J1aH-
HBIX, pecypcoB MHTepHeTa); uc-
0JIb30BAaTh KOMITLIOTEPHBIC TEX-
HOJIOTHH JJ11 00pabOTKU U Tiepeaa-
Y1 XUMUYECKON HH(OpMAINK U ee
MPEACTABIICHUS B PA3IUYHBIX (OP-
Max;

[IpoBenenune caMoCTOATEINb-
HOTO ITOMCKa XUMHYECKOU
UH(OPMALIUHU C UCIIOTIH30BA-
HHEM Pa3INYHbIX HCTOYHH-
KOB (Hay4YHO - MOIYJIAPHBIX
U3IaHUH, KOMIBIOTEPHBIX
0a3 naHHBIX, pecypcoB 1H-
TEpHETa); UCIIOJIb30BAHUE
KOMITBIOTEPHBIX TEXHOJIOTHH
JU1s1 0OpabOTKH | Iepeavn
XMUMUYECKON nH(popMauu u
ee IPE/ICTaBICHUS B pa3iny-
HBIX (popmax;

Brmonnenue caMocTos-
TEIBHBIX PadboT

V.8. CBs3bpIBaTh U3YUYCHHBIN MaTe-
puai co cBoeil mpodeccuoHaNbHOM
JeSITeNIbHOCTBIO;

CooTHeceHnEe U3yYCHHOTO
Marepualia co CBoeH npogec-
CHOHAJIBHOM JIeSITeIIbHOCTHIO;

Beimonaenue camocTosi-
TEIBHBIX padoT

V¥.9. Pemiath pacueTHbI€ 3aJ1a4u 110
XUMHYECKUM (HOpMYJIaM U ypaBHe-
HUSIM

Breimonnenue pacdycToB

Beimonnenue camoctosi-
TEJNbHBIX padoT,
BBITIOJTHEHUE MTPAKTHYe-
CKHX paboT

Ilepeyenb 3HaAHMIA, OCBaeBaeMbIX
B pPaMKax JHCHUILINHBI

3.1. Baxkneiiie XuMrU4eCcKue mo-
HSATHS: BEICCTBO, XUMUYCCKUI
AJIEMEHT, aTOM, MOJIEKYJia, OTHOCH-
TEJbHBIC aTOMHASI U MOJICKYJIIpHAs
MAaccChl, HOH, AJITOTPOIIHS, U30TO-
TTbI, XUMHYECKAsI CBSI3b, JIEKTPO-
OTPUIATENLHOCTD, BaJICHTHOCTb,
CTCTICHb OKUCJICHHSI, MOJIb, MOJISIP-
Hasi Macca, MOJIIPHBINA 00BEM Ta3o-
00pa3HbBIX BEIIECTB, BEIIECTBA MO-
JIEKYJISPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHS, PACTBOPBI, JJIICKTPOJIAT
Y HEDJIEKTPOIUT, SIEKTPOIUTHYE-
CKasl JUCCOIUAITNS, OKUCITUTENb U
BOCCTaHOBUTENb, OKUCIICHHE U
BOCCTaHOBJICHUE, TETNIOBOH d(-
(beKT peakiuu, CKOpOCTh XUMHUYe-
CKOH peakIuu, KaTainu3, XUMHYIe-
CKOE paBHOBECHE, YTIEPOIHBIN
cKkeneT, (GyHKIMOHANIbHAs TPYIIa,
W30MepHsl, TOMOJIOTHS;

IlonnManne Ba)KHEHUIIINX XU-
MHUUYECKUX TTOHATUN

OpOHTAIBHBIA U UHIUBU-
JyaJIbHBINA OIIPOC

3.2. OCHOBHBIE 3aKOHBI XHMHU:
COXPAaHEHHS MACChI BEMIECTB, IO~
CTOSHCTBA COCTaBa BeEIIeCTB, [1e-
puoanueckuii 3akoH . . Menne-
JIEEBA;

HpI/IMCHCHI/Ie OCHOBHBIX 3a-
KOHOB XUMHNHN

@poHTAIBHBINA U UH]IUBU-
JyaJIbHBIN OIIPOC, pelie-
HHeE 3ajas

3.3. OCHOBHBIE TEOPUU XUMUH;
XUMHUYECKOM CBA3H, DIIEKTPOITUTH-
YECKOM TMCCOIMAlNM, CTPOECHUS
OpPraHUYECKUX U HEOPTraHUYECKUX
COEIMHEHNM];

IIpuMeHeHne Teopuil XUMHH

OpoHTaNTBHBIN U UH]IUBU-
JyaJIbHBIA OIIPOC, ITpaK-
TUYECKHE pabOTHI
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3.4. BaxHeliuve BelecTsa U Ma-
TepHabl: BAKHEHIIINE METAILIBI U
CIUIaBbI; CepHasi, COJIsTHAS, a30THAs
Y YKCYCHasl KHCJIOTBI; OJ1aropo/i-
HBIE T'a3bl, BOJAOPOJI, KUCIOPOJ, Ta-
JIOT€HBI, MIETIOYHBIE METAJLIBI; OC-
HOBHBIC, KUCIIOTHBIC U aM(oTep-
HBIC OKCHJIBI U TUAPOKCH]IBI, IIIe-
JIOYH, YTIIEKUCIIBIM U yrapHbIU Ia-
3bl, CEPHUCTBIN ra3, aMMHUaK, BOJa,
MIPUPOIHBIN ra3, MeTaH, dTaH, dTH-
JICH, alleTUJICH, XJIOPH]] HATPHUS,
KapOOHAT U ruApoKapOoHAT
HaTpusi, KapOoHat u (ocdar Kaib-
usi, 0EH3071, METAHOJ U 3TaHOJI,
CIIO’KHBIC (HPBI, )KUPBI, MbLIIA,
MOHOCaxapu/sl (TJII0K03a), AUca-
Xapuibl (caxapo3a), MoJucaxapuiabl
(KpaxmaJt u 1eJUTI0J103a), aHWIIWH,
AMHHOKHCJIOTHI, OCIIKH, UCKYC-
CTBCHHBIC M CHHTETUICCKHUE BO-
JIOKHA, Kay4yKH, TJIACTMACCHI.

@poHTANBHBINA U UHIUBU-
JlyaJlbHBIN OIIPOC, MPAK-
TUYECKHE pabOTHI

CocraBuTeu:
I'TIOY BMT npenonaBarenib Konona O.H.
(mecTo paboThI) (3aHMMaeMasi JI0JDKHOCTb ) (MHULMAITBI, haMUITHS)
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