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4 1. HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma oGuieo0pazoBarenbHoi yueoHoM auctumiuabl OY [1.09. Xumus
IpeHa3HavYeHa JJid U3ydeHus XUMuM B [IpuOpexkHeHCKOM arpapHoM Kosuteke ((puarai)
OI'AOY BO «K®Y wum. B.M. Bepraackoro», peanu3yromero o0pa3oBaTeIbHYIO
mporpaMMmy cpeaHero oOmiero oOpa3oBaHUs B Ipejesiax OCBOCHHMS OCHOBHOM
npodeccruoHanbHOM obOpa3oBarenbHOl nporpammbl  CIIO (OIIOII CIIO) na ©6aze
OCHOBHOTI'0 00111eT0 00pa30BaHus MIPH MOATOTOBKE CIIEIIMAIMUCTOB CPEITHETO 3BEHA.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBaHuit GI'OC cpennero oduero
o0pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYPE, COJIEPKAHUIO U PEe3yJIbTaTaM OCBOSHUS
yuebHou nuctuiuinael OY J1.09. Xumus, 1 B COOTBETCTBUM ¢ PekoMeHaaIusIMU 110
OpraHu3alliy MOJYYEHUS CPETHETO 00IIero 00pa3oBaHus B Mpeaesiax OCBOCHUS
o0pa3oBaTeIbHBIX IPOrPAMM CPETHET0 MPOPECCHOHATIBHOIO 00pa3oBaHus Ha 6asze
OCHOBHOT'0 00111eT0 00pa30BaHus C y4eTOM TpeOoBaHUH (efepaibHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHAAPTOB U MOJIYIaeMON CIIEIIUATLHOCTH CPETHETO
npodeccuoHanbHOro o0pazoBaHus (MMcbMo JlenmapramMeHTa rocyapcTBEHHON MOJTUTHUKH B
cdepe moaroroBku padounx kaapos u J[I10 Munobpuayku Poccun ot 17.03.2015 Ne 06-
259);c yuérom Konneniuu npemnogaBanus xuMuu B Poccuiickoit deneparum,
yTBepkAEHHOM pacniopsikeHueM [IpaBurenscTBa Poccuiickont denepannu ot 9
anpenst 2016 r. Ne 637-p, [IpumepHOoit OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO
oO1ero ooOpazoBaHusi, 0100peHHON penieHueM (peaeparbHOro yueOHO-METOIUYECKOT0
oOBeauHEeHUS 110 001meMy oOpa3zoBanuio (mpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3) ;
[Ipuka3za MunuctepcTBa oopa3zoBanus U Hayku Poccutickoit denepannu ot 17 mas 2012
rosia Ne 413 «O06 yrBepxkeHun ¢eiepaibHOro rocy/1apcTBEHHOI0 00pa3oBaTEIbHOIO
CTaHJapTa CPeIHEro 00IIero o0pa3zoBaHus» ¢ M3MEeHeHusIMH oT 29 nekadbpst 2014 rona, 31
nexadbps 2015 rona, 27 utons 2017 roga Ne 613 « O BHeceHUH U3MEHEHUH B
denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEILHBIN CTAHIAPT CPETHErO OOIIETO
o0pa3oBaHus, YTBEPKJIECHHBIN MTpuKa3zoM MUHHCTEPCTBA 00pa30BaHMs U HAYKU
Poccuniickont @enepanun ot 17 mast 2012 roga Ne 413».

Conepxanue paboueid mporpammbl  yueOHOM auctmmuimabl OV J[.09. Xumus
HaNpPaBIEHO HAa JOCTH)KCHUE CIETYIONINX IeJIe:

-bopMHpOBaHUE y OOYYaIOIIUXCS YMEHHUS OLIEHMBAaTh 3HAYMMOCTb XHMHUYECKOI'O
3HAHMS IS KOKJOr0 YEJIOBEKa,

-opMupoBaHue y 00y4arOIMXCs LETOCTHOrO MPEICTABIECHUS O MUPE U POJI XUMUU
B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpA; YMEHHUS OOBICHATH
OOBEKTBl M TMPOLIECCHl OKpYXKAroIleW AeMCTBUTEIBHOCTU: NPUPOIHON, COLUAIBHOM,
KYJBTYPHOU, TEXHUUECKOMN CPENbl, — UCIOJIB3YS ISl ITONO XUMUYECKUE 3HAHUS;

-pa3BUTHE Yy OOYYalOIIMXCS YMEHUM pa3nuyaTh (PakTbl U OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUJETh HX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHUEB C
OIpeNeJICHHOW CUCTEeMOW IEHHOCTeH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

- npuoOpeTeHre 00y4JaroIMMUCS OIbITa Pa3HOOOPA3HOM JEATEIbHOCTH, TO3HAHUS U
CaMOITO3HAHMS; KIIFOUEBBIX HABBIKOB, UIMEIOINX YHUBEPCATIBbHOE 3HAYEHUE I PA3JIMYHBIX
BUJIOB J€ATEIBHOCTH (HABBIKOB PEIICHMS TPOOJIEM, IPUHIATHUS PELICHUM, TOUCKa, aHAIN3a



u o0paboTku wuHPOpMANMA, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPCHUI,
COTPYTHUYECTBA, 0€30MaCHOTO OOPAICHHS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU).

B nmporpammy BKIIIOYEHO coOjepKaHWEe, HamNpaBleHHOE Ha (OpPMHUpPOBAHUE Y
00yyYarommxcsi KOMIETEHIINI, HeoOXoAUMBIX 1151 kauecTBeHHOro ocBoenusi OITOIT CITIO
Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHus ¢ MOJYYCHHEM CPEIHEro O0IIero 0Opa3oBaHUs;
MPOrpaMMbl  TIOATOTOBKH  KBaJM(DUIIMPOBAHHBIX PabOYMX, CIyXKaIMX, MPOTPaMMBbI
noaroroBku crnenuanuctoB cpennero 3seHa (IIIIKPC, IIICC3). IIporpamma yueOHOM
muctiuinabl OY J1.09. Xumust sBiisieTcst OCHOBOM sl pa3pabOTKU pabodyux MporpaMm, B
KOTOPBIX  Mpod)eCCHOHANIBHBIE  O0pa30BaTEbHBIC  OpraHU3aIluH,  PeaTU3YIoNINe
o0pa3zoBaTelbHYIO0 IIPOrpaMMy CpPEIHEro oOIero oOpa3oBaHMsS B Mpeeliax OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 001IEro 00pa3oBaHusl, YTOUHSAIOT COJIepKaHUE yueOHOr O
MaTepuaia, IMOCIeI0BAaTEeIbHOCTh €r0 W3YYCHHUS, pachpefelieHue y4eOHBIX YacoB,
TEMaTUKy pedepaToB, BUIbI CAMOCTOATEIbHBIX PadOT, YUUTHIBas CEHU(PUKY MpOrpaMmm
MOJITOTOBKHU KBATU(HUIIMPOBAHHBIX PA00YNX, CITY)KAIUX U CIICIIUATUCTOB CPETHETO 3BCHA,
ocBamBaeMol mpodeccHur WM CHeUUambHOCTH. [IporpaMma MOXET HCHOIb30BaThCS
IPYTUMH  TPOGECCHOHATBHBIME 00pPa30BaTEIbHBIMUA OPTaHU3AIMSIMH, PEaTU3YIONUMU
o0pa3oBaTeIbHYI0 MPOTPAMMy CpEIHEro o0Imero oOpa3oBaHWs B TpEAEiax OCBOCHUS
OIIOIT CTIO na 6a3e ocuoBHoro obiero oopazosanus (ITITKPC, ITIICC3).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI
OY.09. XUMUSA

XUMHS — 3TO HayKa O BEIECTBAX, UX COCTaBE U CTPOEHUH, CBOMCTBAX U
MpEeBpaIICHUSIX, 3HAYCHUU XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOIECCOB B
MPAKTUYIECKOM JesITeNbHOCTH YenoBeka. ConepxaHue o0reo0pa3oBaTeabHON yaeOHOM
muctuinael Xumus B [IpubpeskHeHCcKkoM arpapHoM KoJsutem:ke (puauan) OPIAOY
BO «K®VY um. B.W. Bepnanckoro», HanpaBJIeHO HA YCBOCHHE 00YYaIOIIUMUCS
OCHOBHBIX IMOHSATHH, 3aKOHOB ¥ TEOPUM XUMUH; OBJIaJCHUE YMEHUSIMU HA0II0/1aTh
XUMUYECKUE SIBJICHUS], IPOBOJUTh XUMUUECKUI SKCIIEPUMEHT, IPOU3BOJAUTH PacyeThl HA
OCHOBE XUMHUYECKUX (OpMYII BEIIECTB U YpaBHEHUI XUMUYECKUX peakiuii. B mporiecce
M3YUYCHUSI XUMHUU Yy O0YYAIOUIMXCSl PA3BUBAIOTCS MMO3HABATENIbHBIE UHTEPECHI U
MHTEJUIEKTYyaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIHHOM NMPUOOpETEHNUs
3HaHUH M0 XMMUHU B COOTBETCTBUU C BOSHUKAIOIIMMHU >KU3HEHHBIMU MIPOOJIEMaMH,
BOCITUTHIBAETCSI OEPEKHOE OTHOIICHHSI K IPUPO/IC, TIOHUMAHUE 3I0pOBOT0 00pasa KU3HH,
HEO0OXOIMMOCTHU MPEAYIPEXKICHUS SIBICHHUM, HAHOCSAIIUX BPE]l 3[I0POBbIO U OKpYyKarouien
cpene.

OHu 0cBaMBaIOT MPUEMBI TPAMOTHOT0, 0€30MACHOT0 UCTIOIE30BAHUS XUMHUUECKUX
BEILIECTB U MaTE€PUaAJIOB, IPUMEHSIEMBIX B OBITY, CEILCKOM XO3SCTBE U HA MPOU3BOJICTBE.
[Ipu cTpyKTypHupOBaHUU COepxKaHUs 00111e00pa30BaTENILHOIO YI€OHOTO IPEeIMETa IS
npodeccoHaIbHBIX 00pa30BaTEIbHBIX OPTAHU3AIMH, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oouiero oopazosanus B npeaenax ocsoenust OIIOIT CIIO na 6aze
OCHOBHOT'0 00111eT0 00pa30BaHusl, yUUTHIBATACh OOBEKTUBHAS PeaTbHOCTh — HEOOJBIION
00bEM YacoB, OTIYIIEHHBIX HA U3YYECHUE XUMUHU U CTPEMIICHUE MaKCUMaJIbHO
COOTBETCTBOBATH HJICSIM pa3BUBaroIero ooyuenus. [loaToMmy TeopeTndeckre BOMpOChl
MaKCHUMaJIbHO CMEIICHBI K HaYaly U3Y4YEeHUS JUCIUILINHBI, C TEM YTOOBI MOCISTYIOIINI
(hakTHYECKHI1 MaTepual pacCMaTPUBAJICS HA OCHOBE U3YUYEHHBIX Teopuid. Peannzanus
JIENYKTUBHOTO TOJIX0/1a K U3yYEHHUI0 XUMUHU CITIOCOOCTBYET PA3BUTHUIO TAKUX JIOTUYECKHUX
oreparuii MbIIUICHUS, KaK aHAJIU3 U CUHTE3, 0000IIeHNE U KOHKPETU3alHsl, CPABHEHUE U
aHAJIOTHS, CUCTeMAaTH3allus U Kilaccuukanus u ap.

N3ydyenune xumuu B npohecCroHaIbHBIX 00pa30BaTEIbHBIX OpraHUu3aIusX,
peanu3yonmx o0pa3zoBaTebHYIO IPOrpaMMy CpelHero o0Iiero oopa3oBanus B mpeneaax
ocsoenust OITOIT CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusi, UMEET CBOU
0COOEHHOCTH B 3aBUCHUMOCTH OT MpoQuiist NpohecCUOHANBHOr0 00pa3oBaHusi. ITO
BBIPAXKAETCS B COJIEP’)KaHUN 00y4YEHUsI, KOJTMUECTBE YACOB, BBIICISIEMbIX HA U3yUEHUE
OTJIETIbHBIX TEM MPOTrPaMMBbl, ITYyOMHE UX OCBOSHHUS O0YYaIOIIUMUCS, 00bEME U XapaKTepe
MPAKTUUECKUX 3aHITUMN, BUJIaX BHEAYIUTOPHON CaMOCTOSTEILHON pabO0Thl 00yUYarOIINXCSl.
[Tpu ocBoenuu npodeccuit CIIO u cneunansuocteit CITO ectrecTBeHHO-HayYHOTO
npoduiis npoeccCuoHaIbHOr0 00pa3oBaHus XUMHUs U3ydaercs Ha 6a30BoM ypoBHe PI'OC
cpenHero obmero odpazoanus, mpu ocBoeHnu npodeccuii CI10 u cnenmanpHocTeit CI1IO
TEXHUYECKOro npoduiis mpodeccuoHaIbHOro 00pa3oBaHMs XUMHUS U3ydaeTcs 0osee
yrayOJIeHHO Kak MpoduiabHas yuyeOHast TUCIUIUINHA.

[Tpu ocBoenuu mpodeccuit CITIO u cnenmansuocteit CI1O cormanbHO-3KOHOMUYECKOTO
npoduis, cnenuanbHocTel CIIO rymanutapHoro npoduist paccMaTpuBaeTcs
XUMHYECKUH KOMITOHEHT €CTECTBEHHO-HAYYHOTO 00pa30BaHus B MPEALIaxX U3YICHUS
yuebHou nuctuiuinael OY I1.09. Xumus npeametHoit obnactu «EcTecTBeHHBIE HAYKUY



®I'OC cpennero odiiero oopazoBanusi. Crienpuka U3yuyeHuss XUMUU TIPU OBJIAJCHUU
npodeccusiMu 1 CHEIMATBHOCTSAMH TEXHUYECKOTO PO OTpaKeHA B KAXKION TeMe
paznena «Coaepxanue yaeOHON AUCIUILUIMHB» B pyopuke «[IpodunbHbie u
po(ecCHOHaTBEHO 3HAYUMBIC SJIEMEHTHI COAEPKaHUS». ITOT KOMIIOHCHT PeaTn3yeTcs
MIPY WHJIUBUIYAJIBLHOM CaMOCTOSTEIBHOM padoTe oOydaronuxcs (Hanmucanuu pedepaTos,
MOJATOTOBKE COOOIIEHUM, 3aIIIUTE TPOCKTOB), B MPOIEcCe YUeOHOM IeITeIbHOCTH 0T
PYKOBOJICTBOM IIpEMNo/iaBaTes (BBIOTHEHUN XUMUIECKOTO IKCIIEPUMEHTA —
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX PAOOT, pEIICHUN TPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1.).

B conepxanuu yueOHOM TUCIUIUTAHBI 17151 €CTECTBEHHO-HAYYHOTO TTPOdHIs
npoecCHOHaTLHO 3HAYMMBIM KOMIIOHCHT HE BBIJICIICH, TaK KaK BCE €r0 COACpIKaHNe
ABJISIETCS MPOGUIHLHO- OPUSHTHPOBAHHBIM M HOCHUT MPOGECCHOHATBHO 3HAUNMBIT
XapakTep.

B mporiecce n3ydeHuss XuMUN TEOPETUIECKUE CBEIICHUS TOTIOTHSIOTCS
JEMOHCTpAIMSIMH, TAO0PATOPHBIMU OIBITAMHU U MPAKTUICCKUMU 3aHITHUSIMHU.
3HAYUTEITHLHOE MECTO OTBOJUTCS XUMHUYECKOMY dKCIIepuMeHTy. OH OTKpBhIBAET
BO3MOXXHOCTH ()OPMUPOBATH Y OOYUAIOIINUXCS CIICITUATBHBIC IPEAMETHBIC YMCHUS:
paboTaTh ¢ BEUIECTBAMHU, BBITIOJIHATH MPOCTbIE XUMUYECKUE OTBIThI, YIUTh O€30MIaCHOMY U
HKOJIOTHYECKH TPAMOTHOMY OOpAaITIEHHUIO C BEIIECTBAMH, MaTepHAIaMH | TPOIIECCaMU B
OBITY ¥ Ha ITPOU3BO/ICTRE.

J1J1st opraHu3any BHEAy IUTOPHOU CaMOCTOSITEIIbHON PabOThl 00yJarOIINUXCs,
opnaaeBatomux npopeccusmu CI1O u cnenmansHocTssME CITO TeXHHYECKOTO 1
€CTECTBEHHO-HAYYHOTr0 npoduiei mpodeccuoHanbHOro 00pa3oBaHus, MPEICTABICH
MIPUMEPHBIN TIEPEUCHb TOKIA0B, HHINBUIYATBHBIX TIPOEKTOB. B mporiecce n3ydenns
XUMHUH BaXHO (POopMUPOBATh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh 00 y4arOIINXCA.
[ToaTOMy TpH OpraHU3aIuU CaMOCTOSATEILHON paboThl HEOOXOIMMO aKIICHTHPOBATH
BHUMaHHE 00yJaIOIINXCsl HA TTONCKE MH(GOPMAITH B CPEICTBaX MaccMeua, iHTepHere,
y4eOHOH ¥ CIeHAIbHON JIUTEpaType ¢ COOTBETCTBYIONTUM OPOPMIICHUEM U
MPECTaBICHUEM PE3yIbTaTOB.

N3yuenne obmeodbpazoBarenbHor yaeonou nuctumuinasl OY J1.09. Xumus
3aBepIIAeTCs MO/ABEICHHEM UTOTOB B (hopMe MU PEepeHIIMPOBAHHOTO 3a4eTa B PaMKax
MIPOMEKYTOUHOM aTTecTanmu ooydaromuxcs B npoiecce ocBoenus OTIOIT CIIO c
noytydeHuem cpennero obiero odpazobanus (IIIIKPC, ITTICC3.)

B pesynbTaTte n3ydeHuss XuMuu Ha 0a30BOM yPOBHE 00 YJAIOIIHICS JOKEH:

3HATh:

- B@KHCWINE XMMHYECKHE IMOHSATHS: BEIIECTBO, XUMHYECKHHA DJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIIbHBIC aTOMHAsI M MOJICKYJIIpHAs MacChl, WOH, aJUIOTPOITHS,
M30TOMbl, XUMHYECKAsl CBS3b, JJIEKTPOOTPUIATENBHOCTD, BAJIGHTHOCTh, CTENEHb
OKHCJICHHS, MOJb, MOJISIpHAs Macca, MOJSPHBIA 00BEM, BEIIecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, JIEKTPOJIUT U HEAJIEKTPOIUT,
ANEKTPOIUTHYECKAsT JAUCCOIUAIINAS, OKHUCIUTEb H BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3((MEKT peakIuu, CKOPOCTh XHWMUYECKOW PpEeaKIlvH,
KaTajau3, XUMUYECKOE PAaBHOBECHE, YTIEPOIHBIN CKeneT, PyHKIMOHAIbHAs IPYIITA,
HU30MEpHsi, TOMOJIOTHS;



- OCHOBHBI€ 3aKOHBI XMMHUU: COXPAHEHUs MACChl BEIIECTB, TIOCTOSHCTBA COCTARA,
MEPUOJINYECKUI 3aKOH;

- OCHOBHBIE TE€OPUU XUMHUU: XMUMHYECKOU CBSI3U, IJIEKTPOJIUTUUECKOU IUCCOLMAIINH,
CTPOCHUSI OPraHUYECKUX COCTUHECHUI;

- BKHEWIIIME BEIECTBA U MAaTEPHAJIbl: OCHOBHBIC METAJUIBl U CIUIABBI; CEpHasi, COJsTHas,
a30THasE U YKCYCHasl KUCJIOThI; IIEJIOYM, aMMHAK, MUHEpajbHbIe yIOOpEHUs, METaH,
STWICH, alleTWICH, OEH30JI, ATaHOJI, JKUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmal,
KJIeT4aTKa, OEJTKHU, NCKYCCTBEHHbIEC U CHHTETUYECKUE BOJIOKHA, KAy4yKH, MIaCTMACChI;
yMeThb.

- Ha3bIBaTh M3YUYEHHbIC BEIIECTBA 0 "TPUBUATBLHON" WM MEXIyHAPOTHOMN
HOMEHKJIATYpE;

- ONpENEeNsATh: BAJIGHTHOCTh M CTETNCHb OKHUCICHUS XHUMHYECKUX OJIEMEHTOB, THII
XUMHUYECKON CBSI3U B COCIMHEHUSAX, 3apsi]l MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHH, OKHUCIHUTEIb U BOCCTAHOBUTEIND,
MIPUHAIICKHOCTH BEIIECTB K PA3TUYHBIM KJIaCCaM OPTaHUYECKUX COCTMHECHHIA,

- XapaKTepHu30BaTb: DJEMEHTHl MajbIX I[EPUOJOB 10 UX TMOJOXKECHUIO B
Ilepuoanueckoii cucreme J[.M. MeHnneneeBa; oOume XUMHUYECKHE CBOICTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX U OPraHUYeCKuX
COCTMHCHUI; CTPOCHHE U XUMHUYECKHE CBOWCTBA M3yUYCHHBIX OPTaHUYECKUX COCTMHCHHM;
- OOBSICHSITH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHUS; TIPUPOIY
XUMUYECKON CBSI3U (MOHHOM, KOBAJEHTHOMN, METAJUTMYECKOMN ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIINH U MOJT0KEHNUS XUMUYECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;
- BBINOJIHATh XUMUYECKUNA HKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEUIIIHUX
HEOPTAaHUYECKUX ¢ OPTaHUYECKUX BEIICCTB;

- POBOJIUTH CAMOCTOSITENIbHBIA MOUCK XMUMHUYECKOW HH(OpMAIMU C HCIOJIb30BaHUEM
Pa3TUYHBIX MCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3aHUN, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB MHTepHeTa); UCHONIB30BATh NPUOOPETEHHBIE 3HAHUSL U YMEHHUSI B
MPAKTUYECKOMN JeATeIbHOCTH U MOBCETHEBHOMN KU3HU JIJIS:

- OOBSICHEHUSI XUMHUYECKUX SIBJICHHH, MPOUCXOISIINX B PUPOJIe, OBITY U HA
ITPOU3BO/ICTBE;

- OompeneneHUusT BO3MOXXHOCTH TPOTEKaHUS XMMHUYCCKUX IPEBPAIICHUA B Pa3IUIHBIX
YCIIOBHUSIX W OILIEHKH WX TMOCIIEJCTBU;

- 9KOJIOTUYECKH IPAMOTHOTO MTOBEACHUS B OKPY KAIOIIEH CpeJie;

- OIIEHKH BIIUSTHUS XUMHYECKOT'O 3arpsi3HCHHSI OKPY)KAIOIIEH Cpeabl Ha OpraHu3M
YeloBeKa U JPYTHe >KUBBIC OPTraHU3MBbI;

- 0e3omacHoro oOpamieHus ¢ TOPIOYMMHI U TOKCUYHBIMU BELIECTBAMU, J1a00PaTOPHBIM
000OpyI0BaHHUEM;

- IPUTOTOBJICHUS! PACTBOPOB 3a/IaHHOM KOHIEHTPALMK B OBITY U HA TPOU3BOJICTBE;

- KPUTUYECKOU OIEHKHU JOCTOBEPHOCTH XMMHUYECKON MH(POpMAIINH, TOCTYMAIOIIEH U3
Pa3HbIX UCTOYHHUKOB,;

- TOHUMAaHUS B3aUMOCBSI3W Y4YE€OHOro MpeAMEeTa € OCOOEHHOCTSAMH Mpodeccuit

U MPOQPECCUOHATILHON JACATEIHbHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS IO TAHHOMY
yaeOHOMY Tipeamerty. (a63an BBeaeH [Ipukazom MunoOpuayku Poccun ot 10.11.2011 N
2643)



3. MECTO YYEBHOM JUCIUIIJINHBI B YYEBHOM IIJIAHE
VYuebnas nuctumnaa OY J1.09. Xumus sBisercs ya4eOHBIM IPEIMETOM I10 BRIOOPY U3
oOs3aTenbHOM npeaMeTHol obsactu «EctectBennbie Hayku» PI'OC cpennero odiiero
oOpa3oBanus. B mpodeccrnoHanbHBIX 00pa30BaTEIBLHBIX OPTaHU3AIMIX, PEATH3YIOIINX
o0pa3oBaTenbHYIO MPOrPaMMy CPEIHEro 00IIero oOpa3oBaHus B MpeIeiiax OCBOCHUS
OITOIT CIIO Ha 6a3e ocHOBHOI0 00111ero oopazoBanusi, yueOHas auciurinia OYJ1.09.
Xumust u3ydaercs B oomieoopazoBatenpbHoM mukie yaeororo OIIOIT CITO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJTYUYCHUEM CPEIHEro 00IIero 0opa3oBaHus
(IITTKPC, IIICC3). B yueonsix muanax [TITKPC, IITICC3 mecTo yueOHON AUCIUILIMHBI
OV 1.09.Xumust — B coctaBe 00111€00pa30BaTeNbHbIX YYEOHBIX TUCIUILIAH IO BHIOODY,
dhopmupyembix U3 00s13aTenbHBIX TpeaMeTHbIX oonacteit ®I'OC cpennero odero
obpazopanus, 1y npodeccuit CI1O mmm cnermansHocTeit CITIO cOOTBETCTBYIOIIETO
npoduis mpodecCHoHaILHOr0 00pPa30BaHMS.



4. PE3YJIbTATBI OCBOEHUSA YUYEFHOM JUCHUILIMHBI

OcBoenne conepxkanus yueoHoi rucuuiuiuabl OY/1.09. Xumus, odecnieunBaer
AOCTHKEHHE 00YYAKINMMHUCH CICAYIOIIHUX Pe3yJIbTATOB:

JINYHOCTHBIX:

-4yBCTBO F'OPJAOCTH U YBXKEHUSI K UCTOPUM U IOCTHKEHUSIM OT€UECTBEHHOW XUMHUUECKOMN
HAYKW; XUMUYECKU TPaMOTHOE MOBEIEHNUE B MPOGECCUOHATBHOM IEATETbHOCTH U B OBITY
pu oOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepualaMy U MPOIECCaMU;
-TOTOBHOCTD K TPOJOKEHUIO 00pa30BaHMsI M MOBHITIIEHUS KBATU(PUKAIIMYA B H30paHHON
po¢eCCUOHATILHON JIEATEIbHOCTH U O0BEKTUBHOE OCO3HAHHUE POJIU XUMUYECKUX
KOMIICTCHIIUM B 3TOM;

-YMEHUE UCIIONb30BaTh JOCTHKEHUSI COBPEMEHHON XUMHUYECKON HAYKH U XUMUYECKHUX
TEXHOJIOTUH JIJIs1 TOBBIIIEHUSI COOCTBEHHOT O MHTEJUIEKTYaIbHOI'O PA3BUTHUS B BHIOPAaHHOM
npodeCcCHOHATLHON JIeATEIbHOCTH;

MeTanpeaMeTHbIX:

-MCIOJIb30BAHUE PA3TUYHBIX BUJIOB MO3HABATEIILHOM JIESITEIbHOCTU U OCHOBHBIX

— WHTEJUICKTYaJIbHBIX Onepaluil (MoCTaHOBKH 3a7a4u, (POPMYITUPOBAHUS TUIIOTES,
aHaJu3a U CUHTE3a, CpaBHEHUs, 0000IIEHUSI, CUCTEMATU3alliH, BBISBJICHUS! IPUUUHHO-
CJIEJICTBEHHBIX CBSI3€H, MOMCKA aHATIOTOB, (DOPMYIUPOBAHUS BHIBOJIOB) JJIS PEIICHUS
MOCTaBJICHHOM 3a/1a4¥, MPUMEHEHNE OCHOBHBIX METOO0B MTO3HAHUS (HAOIIOeHNS,
HAay4YHOT' O SKCTIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH XUMUUYECKUX OOBEKTOB U
MPOLIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOUMOCTh CTAIIKUBATHCS B PO ECCUOHATBHON
chepe;

- HCTIOIH30BAHUE PA3TUYHBIX UCTOYHUKOB JIJISl IOJYYCHHS] XUMUUYECKOW nH(popmaIuu,
YMEHHUE OIEHUTh €€ JIOCTOBEPHOCTD JIJIsl JOCTUKEHUS XOPOIITUX PE3yIbTaTOB B
npodeccruoHansHO cdepe;

npeMeTHBIX:

-c()OpMUPOBAHHOCTH MPEJCTABICHUI O MECTE XUMHUU B COBPEMEHHON HAy4YHOU

KapTHHE MUPA; TOHUMaHUE POJIK XUMHUHU B (POPMUPOBAHHUH KPYro30pa U (hyHKIIMOHATHHOM
IPAMOTHOCTH YeJIOBEKa JIJIS peUIeHUs PAKTUYECKUX 3a]1a4;

-BJIa/ICHUE OCHOBOIOJIATAIOIIMMY XUMUYECKUMHU MOHATUSIMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKONH TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIMU B XUMHH:
HaOJII0/ICHUEM, ONMCAaHUuEM, U3MEPEHHEM, SKCIIEPUMEHTOM; yMEHUE 00pabaThiBaTh,
OOBSICHATH PE3YNIHTATHI TPOBEJACHHBIX OIBITOB U JIeJIaTh BEIBOJIBI; TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSATh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;
-c(hOpMUPOBAHHOCTh YMEHHUSI 1aBaTh KOJIUYECTBEHHBIE OILICHKHU U MPOU3BOAUTEH PACUEThI
0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

-BJIaJICHUE MTpaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU UCIIOJIb30BAHUU XUMHUUECKUX
BEILIECTB;

-c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU MO OTHOIICHUIO K XUMUYECKON MH(POpMAIIHH,
IIOJIy4a€MOU W3 PA3HBIX UCTOYHUKOB.



5. COAEP)KAHUE YYEBHOM JUCIHUIIJIMHBI
1. Oprannyeckasi Xumus

1.1. IlpeameT opranuveckoit XuMum. Teopusi CTPOCHUSA OPraHMYECKHUX COCAUMHECHU

IIpeamer opranuyeckoi xumum. [loHsTHE 00 OPraHMYECKOM BEILIECTBE U
OpraHu4ecKor XuMuu. Kpatkuii ouepK UCTOPUHU Pa3BUTHUS OPraHUYECKON XMMUHU.
Buranusm u ero kpymenue. OcOOEHHOCTH CTPOEHUSI OPTaHUYECKUX COECIMHEHUM.
Kpyrosopor yriepona B mpupoze.

Teopusi crpoeHust oprannyecknx coenunennii A.M.bytaeposa. [Tpeanocsuiku
co3JaHus Teopun cTpoeHuss. OCHOBHBIE MOJIOKEHU Teopuu cTpoeHuss A.M.bytieposa.
XUMHUYECKOE CTPOCHHE U CBOMCTBA OpraHnyeckux Bemiects. [lonstue 06 nzomepun.
CrniocoObl 0TOOpaXkeHUsl CTPOCHUS MOJIEKYIIbI ((OpMYJIbl, MOZIENIN). 3HAYEHUE TEOPUU
A.M.bytiiepoBa Ji1s1 pa3BUTUS OPTaHUYECKON XMMUU U XUMHUUYECKUX MPOTHO30B.

Ctpoenue atoma yriepoja. IIeKTPOHHOE 001aKo U OpOUTalib, S- U p-opOUTau.
DJEeKTpOHHBIE U DJIEKTPOHHO-Tpaduueckue GopMyssl aToMa yrieposia B OCHOBHOM H
BO30YKIEHHOM cOCTOsIHUSIX. KoBaneHTHas XuMHUYecKasl CBA3b U €€ KJIacCU(pHUKaLUs 10
criocoOy mepekphIBaHus opouTanei (6- u n-cBsi3u). [lonstue rubpuanzamnuu. Paznuuneie
TUTIBI THOpUAM3AIY U (POpMa aTOMHBIX OpOUTAaliel, B3aMMHOE OTTAIKUBAHUE THOPHUIHBIX
opOUTalIel U UX PACIONOKEHNE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEPTHUH.
['eoMeTpust MoJIEKyJ BEIECTB, 00PAa30BaHHBIX ATOMAMHU YTJIE€pPOJa B Pa3IUUHBIX
COCTOSIHUSAX THOPUIU3ALINH.

Kaaccupukanus opranudeckunx coequHenuii. Kimaccudukanus oprannyeckux
BEIIECTB B 3aBUCUMOCTH OT CTPOCHHUS yriiepoaHoi 1enu. [lonstre QyHKImoHansHON
rpynnsl. Kimaccudukanus opraHiyeckux BEUIECTB MO TUITY (DYHKIIMOHAIBHOM TPYTIIbI.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKUX BellecTB. TprBUaIbHbIC HA3BAHMUS.
PanmonanbHasi HOMEHKIAaTypa Kak npeaumectseHHua HoMeHknatypsl [UPAC.
Homenknarypa IUPAC: npuniumbsl 00pa3oBaHusl HA3BaHUM, CTAPIITUHCTBO
(GYHKIIMOHATBHBIX TPYII, NX 0003HaueHue B pedukcax u cyhdhukcax Ha3BaHUN
OpPraHUYECKUX BEUIECTB.

Tunbel XMMHUYECKHX CBSI3€i B OPraHU4eCKUX COCAUHEHUSIX U CIIOCO0BI MX pa3pbiBa.
Krnaccuduxaius KOBaJIEHTHBIX CBSI3€H 0 3JIEKTPOOTPUIIATEILHOCTH CBSI3AHHBIX aTOMOB,
croco0y nepekprIBaHus opOuTaseil, KpaTHOCTU, MexaHu3My oOpa3zoBanus. CBA3b
IIPUPOJIBI XUMUYECKOU CBS3U C TUIIOM KPUCTAIIIMYECKON PELIETKU BEIECTBA U €T0
(bu3nuecKkuMu CBOMCTBaMU. Pa3pbiB XUMUYECKOH CBS3M Kak Mpoliecc, 0OpaTHBIN ee
00pa30BaHUI0. [ OMOJIUTHYECKUI U TETEPOTUTUYECKHI Pa3phIBbI CBSA3EH, X
COIIOCTABJIEHUE C OOMEHHBIM U IOHOPHO-AKLENITOPHBIM MEXaHU3MaMH UX 00pa30BaHMUSL.
[TonsiTe cBOOOIHOTO pauKaiia, HyKICOPUIbLHON U ANEKTPOPUILHON YaCTHUIIBI.

Knaccnpukanus peakuuii B oprannyeckoit xumum. [lonstre o Tunax u MexaHuzmax
peakuuii B oprannyeckoi xumuu. Cyocrpat u pearent. Knaccudukarus peakiuii mo
M3MEHEHUIO B CTPYKTYype cyOcTpaTa (MpUCOeIUHEHNE, OTIIEIIICHUE, 3aMEILCHHE,
M30MEpU3allvsl) U TUITYy peareHTa (paguKaibHble, HyKJIeo(pUIbHbIE, d1EKTPOPUIbHbIE).
Peaxuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemnienus (SR, SN, SE),
n30oMepu3aunu. Pa3HOBUIHOCTY PEaKIMM KaKI0T0 TUIA: TUAPUPOBAHUE U
JNETUIPUPOBAHKE, TAIOTEHUPOBAHUE U JIETAIOT€HUPOBAHUE, THIPATALINS U IeTUIpaTalus,
TUAPOTraJIOT€HUPOBAHKUE U IETHIPOT IO €HUPOBAHNUE, ITOJIMMEPU3ALUS U



MOJIMKOHIEH CAIIHSs, TIeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKunil B OPraHUYECKON XUMUHU.

CoBpeMeHHbIE NPeICTABJICHUNA 0 XMMHUYECKOM CTPOCHHH OPraHMYeCKUX BelleCTB.
OcHOBHBIE HanpaBJICHUS pa3BUTHs Teopuu ctpoeHust A.M.byrneposa. M3omepus
OpraHUYECKUX BEUIECTB U €€ BUAbL. CTPYKTypHAsi N30MEpHUs: MEXKKIIACCOBasi, yIriIE€pPOIHOTO
CKeJleTa, MOJ0KEHUs KPaTHOM CBA3U U PyHKIMOHAIBbHOU rpynibl. [IpocTpancTBeHHas
M30MEepHsl: TeOMeTpUUecKas 1 ontudeckas. [[loHaTHE acCHMMETPUUECKOTO LIEHTPA.
buonornueckoe 3HaueHUE ONTUYECKON 30MEpHH. B3auMHOe BIIMSIHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKHUX BEIIECTB. DJIEKTPOHHBIEC 3(PHEKThI AaTOMOB M ATOMHBIX TPYIII B
OpraHudeckux Mosiekynax. MHayKinoHHbIi 3)(EKT, TOT0XKUTENbHBIN U OTPUIATEIbHBIN,
ero ocooeHHocTu. MezoMepHsbiit 3 dext (3pdekT conpskeHus ), ero 0COOEHHOCTH.
JdeMoHCcTpanuu
Komekiuu opraHnueckux BEIIeCTB (B TOM YHCIIE JIEKAPCTBEHHBIX MPENapaTos,
Kpacurelieil), MaTepuasioB (MPUPOJHBIX U CUHTETHUYECKUX KayuyyKOB, MJIACTMACC U
BOJIOKOH) Y U3JIETIUI U3 HUX (HUTEH, TKaHEH, OTJEI0UYHbIX MAaTEPUAJIOB).

Mopenu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTtepHeBble U 00bEMHBIE.
Mopnenu oTTaTKUBaHUS THOPUIHBIX OPOUTANICH C TIOMOIIBIO BO3YIIHBIX IIAPOB.
B3anmopelicTBue HaTpus € 3TAHOJIOM U OTCYTCTBUE B3aUMOAEHCTBUS C JUITUIOBBIM
aupom.

OnbITHI, TOATBEPKAAIONINE HATMYNE QYHKIIMOHAIBHBIX TPYIN Y COSTMHEHHU I pa3IMuHbIX
KJIACCOB.

JlaGopaTopHblii ONIBIT

N3roroBineHrne Moaenel MONeKyil —IpeICTaBUTENEN Pa3IMYHbIX KIACCOB OPraHUYECKUX
COECIMHEHU.

IIpakTuyeckue 3aHATHS.

OO6Hapy:xeHue yriepoaa U BoAOpoaa B OpraHnueckoM coenHeHnu. OOHapyKeHue
rayioreHoB (mpoOa beiinpinTeiina).

1.2. [IpenesibHbIE YI1€BOAOPO/IbI

I'omonoruveckuii psig ankanoB. [lousatue o0 yriaeBogopogax. OcobeHHOCTH
CTPOEHMS NIPEAEIBbHBIX YTIIEBOJIOPOAOB. AJIKaHbI KaK MPEACTABUTENN MPEAEIbHbIX
YTJIEBOIOPOJIOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHA U
JpYTHUX ajdkaHoB. ['omonorudeckuit psia u uzomepus napadunoB. HopmansHoe u
Pa3BETBIICHHOE CTPOEHUE YTIIepoaHON enu. HoMeHKaTypa aikaHOB U aJKWIbHBIX
3amectuTenei. Gu3nueckne CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.

Xumnyeckue cBoiicTBa ajkaHoB. Peakiuu SR-tuna: rajorenupoBanue (paboTbl
H.H.CemenoBa), HutpoBanue no KonosanoBy. MexaHu3M peakiMu XJI0pUPOBAHUS
anKaHoB. Peakuuu aeruipupoBaHusi, TOPEHUs, KATATUTUYECKOTO OKUCIIEHHUS alIKaHOB.
KpekuHr ankaHoB, pa3nyHbIe BUIbl KPEKUHTA, IPUMEHEHHUE B IPOMBIIIIEHHOCTH.
[Tuponu3 1 KOHBEpCHUsI METaHa, U30MepHU3alus aJIKaHOB.

IIpumeHneHue u cnocoObI MOJy4YeHUs: aJdKaHoB. O0JIacTU IPUMEHEHUS AIKAHOB.
[IpomblIlIeHHBIE CTIOCOOBI MOMYYEHUS aJTKAHOB: MOJIYYEHUE U3 IPUPOHBIX UICTOUYHUKOB,
KpEKHUHT napaduHOB, OJYYCHHE CHHTETUYECKOT0 O€H3MHA, Ta3u(pUKaIus YT,
rUApUpOBaHKE aikaHoB. JJabopaTopHbie cCIOCOOBI MOTyYeHHS alKaHOB: cuHTE3 Biopiia,
JeKapOOKCIIIMPOBAHUE, THIPOIIN3 KapOu1a aTFOMHUHMS.



Huxnoankanbl. ['oMonornueckuil psaji 1 HOMEHKJIATypa IUKI0AIKaHOB, UX 001as
dbopmymna. [lonarue o HanpspkeHnn UKIIa. M3oMepurs IUKIIOATKAaHOB: MEKKIIACCOBas,
YTIEPOJHOTO CKeJeTa, reomeTpudeckas. [lomyuenue u ¢puzndeckue cBOMCTBa
LUKJIOAJIKAaHOB. XMMUYECKHE CBOMCTBA LUKIOANKaHOB. Criennduka CBONCTB
LIHKJI0ATKAHOB C MAJIBIM Pa3MEPOM LKKIIa. Peakuuu npucoeInHeHrs U paguKaibHOIO
3aMEIICHUS.

JdeMoHCTpanuu

Mopnenu MoJieKysl MeTaHa, IPYTrUX aJIKaHOB, PA3JIMYHBIX KOH(OpMAaIUil IIUKIIOreKcaHa.
PactBopenue napaduna B O€H3MHE U UCTIapEHUE pacTBOpUTENS U3 cMecu. [lnaBnenue
napaduHa U ero OTHOIIEHUE K BOZIe (PAaCTBOPUMOCTD, IJIOTHOCTh, CMAaYMBAHUE).
Pa3znenenue cmecu 6€H3UH—BO/IA € TOMOIBIO IETUTEIHHON BOPOHKHU.

['openune merana, mponaH-OyTaHOBOM cMecH, mapadrHa B YCIOBHIX U30BITKA U
HEJ0CTaTKa KUCIOpOAa.

B3peiB cMecn MeTaHa ¢ BO31YXOM U XJIOPOM.

BoccranoBieHne OKCHIOB TSHKEIBIX METAILIOB TapauHOM.

OTHollIeHKE HUKIIOreKcaHa K OpOMHOM BOJIE M pacTBOPY NEpMaHTaHATa KaJusl.
JlaGopaTopHbIie ONbITHI

N3roroBneHne MoJenel MOJIEKY alKaHOB U raJOr€HAJIKAHOB.

N3rorosnenue napauHUPOBAHHON OymMaru, UCIbITAHUE €€ CBOMCTB: OTHOIIEHUS K BOJE
U KUpam.

OO6HapyKeHue BOJIbI, CaKH, YTIEKUCIOr0 ra3a B MPOYKTaX FOPEHUSI CBEUH.
O3HAKOMIICHHE CO CBOMCTBAMU TBEPABIX Mapa(UHOB: IJIABIICHUEM, PACTBOPUMOCTHIO B
BOJI€ U OPTaHUYECKUX PACTBOPUTENSIX, XUMUUECKON NHEPTHOCTHIO (OTCYTCTBHEM
B3aUMOJIEUCTBUS ¢ OPOMHOM BOJOM, pacTBOpAMHM IIEpMaHraHaTa Kajus, THIPOKCUAA
HATpUs U CEPHOM KHUCIIOTHI).

IIpakTuyeckoe 3aHsiTHE
[Tomyuenue MeTaHa U U3y4eHHUE ero CBOMCTB: TOPEHMSI, OTHOIIEHHUS K OpPOMHOI BOfIe U
pacTBOpy NEpMaHraHaTa Kajusl.

1.3. DTiJieHOBBbIE U INEHOBbIE YIJI€BOA0PO/AbI

I'omoJsiornyecknii psax aJIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI 3TUJICHA U aJIKEHOB. ['oMonoruueckuii psa u oduias hopmysa alkeHOB.
W30Mepust 3TUIIEHOBBIX YIVIEBOAOPOAOB: MEXKKIIACCOBAs, YIIEPOIHOIO CKEIETa,
MOJIOKEHUS] KpaTHOM CBsI3U, reoMeTprudeckas. OcCOOEHHOCTH HOMEHKIIATYPhI ATHIICHOBBIX
YIJIEBOJAOPOJIOB, HA3BAHUS BAXKHEUIINX pAIUKAIOB. DU3NUEeCKue CBOMCTBA aTKEHOB.

XumMnyeckne CBOHCTBA AJKEHOB. DIEKTPOPUIHHBIN XapaKTep peakiluil, CKIOHHOCTh K
peakIusAM NPUCOECANHEHMS, OKUCIIEHNS, TonuMepu3anuu. [IpaBrmiio MapkoBHUKOBA U €T0
AIIEKTPOHHOE 000CHOBaHUE. Peakiny ranoreHnpoBaHus, TUAPOralor eHUPOBAHUA,
ruapartanuu, ruapupopanus. Mexauusm AE-peakumii. [lonaTue o peakiusax
nosmmMepu3anuu. ['openne ankeHoB. Peaknuy OKUCIIEHNS B MATKUX U )KECTKUX YCIOBHUSAX.
Peakiust Barnepa u ee 3HaueHue Jj1si OOHAPY>KEHUS HETIPEACIbHBIX YIIIEBOIOPOIOB,
[IOJIy4€HUs TIIUKOJIEH.

IIpuMeHeHue 1 cIOCOOBI NMOJIyYeHHs aJKeHOB. Vcnob30BaHUE BBICOKOI
PEaKIMOHHOM CITOCOOHOCTH aJTKEHOB B XUMUYECKON MPOMBIILTIEHHOCTH. [Ipumenenue
sTHIeHA U niponuiieHa. [IpoMblineHHbie criocoOb! MoTy4YeHHs alkeHoB. Peakinu
JETUIPUPOBAHUS U KPEKUHTA alIkeHOB. JlabopaTopHbIie CIOCOOBI MOTYYSHHS AIKEHOB.



Aaxkaauensl. [lousTue u kinaccudukanusi JUEHOBBIX YTIJIEBOJAOPOAO0B IO B3aUMHOMY
PaCTIONIOKECHHUIO KPATHBIX CBsI3el B MosieKysie. OCOOCHHOCTH AIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHHUSI CONPSIKEHHBIX TUEHOB. [[OHATHE O T-3J1€KTPOHHOU
cucteme. HomeHkaTypa AMEHOBBIX YIIIEeBOAOPOA0B. OCOOCHHOCTH XMMUYECKUX CBOMCTB
CONPSIKEHHBIX JINEHOB KaK CJIEICTBUE UX AJEKTPOHHOTO cTpoeHus. Peakuun 1,4-
npucoeanHenus. [lonumepuzanus nrueHoB. CiocoObl MOTYYeHUS JUEHOBBIX
yraeBoaopooB: padbotel C.B.JIlebeneBa, neruaprupoBaHue aikaHOB.

OcCHOBHbBIE NOHATHSA XUMHH BbICOKOMOJIEKYJJISIPHBIX COeIUHEHU (HA IpuMepe
NPOIYKTOB MOJUMEPH3ALNHN AJTKEHOB, AJIKAJHEHOB W HX TaJIOreHIPOU3BOAHBIX).
MoHomMmep, nommmep, peakius NOJIUMEPU3ALIAN, CTEIICHb ITOJTUMEPU3aLIuU, CTPYKTYPHOE
3BEHO. THIIbI MOJMMEPHBIX LIETICH: JIMHENHBIC, pA3BETBJIICHHBIE, CIIUThIE. [[oHsATHE O
CTepeOoperyJSIpHbIX nojimmepax. [loauMepsl TEpMOIIIACTUYHBIE U TEPMOPEAKTUBHBIE.
[Ipencrasiienne o muacTMaccax u 3nacroMepax. 11onnsTiiieH BBICOKOrO U HU3KOTO
JABJICHUS, €T0 CBOMCTBA U mpuMeHeHue. Karanuzaropsl Llurnepa—Harra.
[TonunponwiieH, ero IpuMEHEHHE U CBOMCTBA. ["ajoreHcoaepkaiime moJmMepsl: TeQIIOH,
noMuBUHUIXJI0pKA. Kaydyyku HaTypanbHblid U CUHTeTHYECKUE. COnOIMMEpPHI
(OyTramueHCTHPONIBHBIN Kayuyyk). Bynkanuzamus kaydyka, pe3uHa u 500HHT.
JleMmoHCcTpauumn
Mopaenu MOJIEKYN CTPYKTYPHBIX U MTPOCTPAHCTBEHHBIX U30MEPOB AJTKEHOB U AJIKAIUECHOB.
Konnexkuus «Kayuyk u pezuna». [lenonumepuzanus kayuyka. CryleHue MiI€qYHOro CoKa
Kay4yyKOHOCOB (MoJiouasi, OyBaHUYMKOB, UKYca).

JlaGopaTopHbIie ONbITHI
OOHapyxeHue HenpeaeIbHbIX COSIMHEHUI B KepocuHe, ckunuaape. O3HakoMIieHHe ¢
oOpa3LaMHy MONUATUIIEHA U NOJUITpoNuiieHa. Pacrio3HaBaHne o0pa3LoB ajJKaHOB U
AJIKCHOB.
IIpakTuyeckue 3aHATHS
[Tony4yenue sTuneHa aeruaparanuen 3TUIOBOTrO CUPTA.
BsaumoneiicTBue 3TusieHa ¢ OpoMHOM BOJI0M, pacTBOPOM MepMaHraHaTa Kajusl.
CpaBHeHUE TJIaMEHH 3TUICHA C TUIAMEHEM TpeAebHBIX YTIIEBOJAOPOA0B (METaHa,
MPOIaH-0yTaHOBOW CMECH).

1.4. AuerniieHOBBIE YIJIeBOAOPOABI

I'omonoruveckuii psig aJIKHHOB. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
aleTWIeHa U JpYrux ajJkuHoB. ['oMonorudeckuit psia u odmas Gpopmyiia amkKMHOB.
Homenkiiatypa aneTuineHoBbIX yriaeBoaopoaoB. M3oMepurst MeKKIacCcoBasi, yriiepoOJIHOTO
CKEJIETA, MTOJIOKEHUS KPATHOU CBA3U.

XumMHnyeckre cBOHCTBA M IPpUMeHeHne aJIKMHOB. OCOOEHHOCTH peakuui
MIPUCOEIMHEHHUS TIO TPOMHOM yriiepoa-yriepoanon cBa3u. Peakuusa Kyueposa. [IpaBuiio
MapkOBHMKOBAa NPUMEHUTEINBHO K arieTuieHaM. [1ogABHUKHOCTh aTOMa BOIOpPOAA
(KUCTIOTHBIE CBOMCTBA AIKUHOB). OKUCIIEHUE aTKUHOB. Peakius 3euHCKOro.
[IprMeHeHue alleTUICHOBBIX YIiaeBOA0poa0B. [lonBruHMIaLeTAaT.

IHonyuenue ankuHoB. [lonyueHue arneTuieHa MUPoJIN30M METaHa U KapOUHBIM
METOZOM.

JdemMoHcTpanuu
Mopenu MoJIeKyJibl alleTUJIeHa U Ipyrux adkuHoB. [lonydyenue aneruiena u3 kapouaa
KaJIbIIUs, 03HAKOMJICHHE ¢ (PU3UYECKUMHU U XMMUYECKUMU CBOMCTBAMHU alleTUIICHA!



PacTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3aUMOJIEHCTBHEM ¢ OPOMHOM BOAON, paCTBOPOM
repMaHranara kanaus, comsimu meau (1) m cepebpa.
JlaGopaTopHbIil ONIBIT
N3roroBnenne moxaenei MOJIEKYJ AJIKUHOB, UX U30MEPOB.
1.5. ApomaTuyeckue yrieBoaopoabl

I'omosoruveckuii psig apeHoB. beH30J1 Kak peIcTaBUTENb apeHoB. Pa3Burue
MPEACTABICHUHA O CTpoeHUHU OeH30i1a. COBpEeMEHHBIE IPEACTABICHUS 00 SJICKTPOHHOM U
POCTPAHCTBEHHOM CTpoeHuu O6eH3ona. O0pazoBaHue apOMATUYECKON TT-CUCTEMBI.
I'omonoru OeH3oia, UX HOMEHKJIaTypa, oomias hopmyna. Homenknatypa ais
JAU3aMEeIleHHbIX TPOU3BOAHBIX O€H301a: OPTO-, METa-, Mapa-paciooKeHue
3amecturenen. Guznyeckne CBOMCTBA APEHOB.

Xumunueckue cBoiicTBa apeHoB. [IpuMeps! peakimii 371eKTPOPHIHLHOTO 3aMEIECHUS:
raJIOreHUPOBaHUs, ankuaupoBanus (katanuzatopsl Opunens—~Kpadrca), HuTpoBanus,
cyab(hupoBaHus. Peakuuu ruipupoBaHys U IPUCOETUHEHMSI XJI0pa K OEH307y.
Oco0GeHHOCTH XUMUYECKUX CBOMCTB FOMOJIOTOB OeH301a. B3anuMHoe BiusiHuEe aTOMOB Ha
pUMeEpPe rOMOJIOroB apeHoB. OpHUeHTalUs B PEAKIUAX dJIEKTPOPUIBHOTO 3aMEIICHUS.
Opuenranrsl [ u I poxa.

IIpuMeHeHue u mosyyeHue apeHoB. [[puponHble HCTOYHUKN apOMAaTUYECKHUX
YTIE€BOAOPOIOB. ApoMaTH3alus aJKaHOB U HUKIOAIKAaHOB. AJIKWIMPOBAaHUE OEH30J1a.

JemoHcTpanuun
[IlapocTepxkHEBBIE U OOBEMHBIE MOJEIN MOJIEKYJI O€H30/1a U €r0 TOMOJIOT OB.
Pa3nenenue cmecu O€H301—BOAA C IOMOIIBIO JAEIUTEIbHON BOPOHKH.

PactBopsitoias crnocoOHOCTh OeH3011a (IKCTPaKIUSI OPTaHUYECKUX U HEOPTaHUYECKUX
BELIECTB OEH30JI0M M3 BOJHOI'O PacTBOpa HO/a, KpacUTENE; paCTBOPEHUE B OEH30I1€
BEIIECTB, TPYAHOPACTBOPUMBIX B BOJIE (CE€pbl, OEH30MHOM KUCIIOTHI).

['openue OeHzona.

OTtHomrenre 6eH301a K OpOMHO BOJIE, paCTBOPY MEPMaHraHaTa KaJlusl.
[Tonyyenue HUTpOOEH30IA.

O3HakomiieHHe ¢ (PU3NUECKUMHU CBOMCTBAMH apOMATHUYECKUX YIIIEBOJOPOIOB C
UCIIOJIb30BaHuEM pacTBopuTens «CobBeHT». M3roTOBIIEHHE U UCITOJIB30BAaHUE
npocTeiiero npudopa ais xpomarorpaduu.

[Tony4yenune O6eH3oma AeKkapOOKCHIMPOBAaHUEM OEH30MHOM KuCIoThI. [lonyuenue u
paccioeHue sMyJlibcur 0eH3osa ¢ Bojoi. OTHoleHrue 6eH301a K OpoMHON BOJE U
pacTBOpY NEpMaHraHaTa KaJus.

1.6. IIpupoaHbie HCTOYHUKH YIJIEBOJIOPOA0OB

He¢rts. Haxoxnenue B npupojie, COCTaB U PU3NYECKHE CBOWCTBA HEPTH.
TonnuBHO’HEpreTHUeckoe 3Hauenne HepTu. [IpombinuienHas nepepadboTka HEPTH.
Pextudukanus HeQTu, OCHOBHbIE (paKklMU €€ pa3AesIeHUs, UX UCTIOIb30BaHUE.
Bropuunas nepepaboTka HeQpTenpoAyKToB. PekTudurkanns Ma3yTa npu yMEHbIIEHHOM
naBinenun. Kpekunr Hedrenponykros. Paznmuuneie Buabl Kpekunra, padotsl B.I'.11lyxoga.
N3omMepu3zanus aikaHOB. AJIKWJIMPOBAHUE HENPENEIbHbIX YTIE€BOA0poA0B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOILUIMBA. OKTaHOBOE YHUCIIO.

IIpupoanbiii 1 NOMYTHBIH HEePTSAHOM ra3pl. CpaBHEHUE COCTABA MPUPOIHOIO U
MOMYTHOI'O T'a30B, UX MPAKTHYECKOE HUCIIOJIb30BAHUE.



Kamennbiii yroyib. OCHOBHbIE HAIlPaBJICHHS UCIIOJIB30BAHUS KAMEHHOT'O YTJIS.
KokcoBaHne KaMEHHOI0 yIJisl, BAJKHEUIIME IPOAYKTHI 3TOTO IIPOLECcca: KOKC,
KaMEHHOYTOJIbHAs CMOJIa, HaJIcMOJIbHAs Boaa. CoOeqUHEHNs, BbIIEISIEMbIE U3
KaMEHHOYTOJIbHOU cMOJIBL. [IpOyKTHI, ITONydaemMble U3 HaJCMOJIbHOM BOJIBI.
DKOJIOrMYecKHue acleKThl JOObIUH, NepepadOTKH U UCIIOJIb30BAHUS FOPIOYMX
HCKOIAEMBIX.

JdeMoHCTpanuu
Konnexkuus «IIpupoaHbie HCTOUHUKH YIIIEBOAOPOAOBY.
CpaBHeHHE MPOLIECCOB TOPEHUs HEPTH U MPUPOTHOTO Tasa.
OO6pazoBanue HEPTAHOM MIICHKN HA TTOBEPXHOCTH BO/IBI.
Karanutnyeckuii kpekuHr napaduna (Wiv KepocuHa).
JlaGopaTopHbIie ONbITHI
Omnpenenenre HAMMYUS HETIPEACIbHBIX YIIEBOIOPOJIOB B OCH3MHE U KEPOCUHE.
PactBopuMOCTh paznuuHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, TU3EIbHOTO TOILIHNBA,
Ba3ellnHa, napaduHa) Apyr B JIpyTe.
1.7. 'mapoxkcuIbHbIE COeIMHEHUS

Crpoenune u kiaaccupukauus cnuproB. Knaccudukaius coupToB 1O TUITY
YIJIEBOJOPOJHOIO pauKalla, YACIy THAPOKCUIBHBIX TPYIII U TUILY aTOMa yriiepoja,
CBSI3aHHOTO C THAPOKCUIIBHOW IPYIION. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
TUIPOKCUIIBHOM rpymibl. BiausiHue cTpoeHus CiupToB Ha X (PU3NYECKHUE CBOMCTBA.
MexMonekyspHas BOIOPOIHAS CBs3b. [ OMOIIOrMUeCKUN Pl MPEAETbHBIX OJHOATOMHBIX
cnupToB. M30Mepust 1 HOMEHKIATypa ajJKaHOJIOB, UX 001mas Gopmyia.

XuMHYecKHe CBOCTBAa aJKaHOJ0B. PeakiimoHHas cCnocoOHOCTh MPeeTbHBIX
OJTHOATOMHBIX CIUPTOB. CpaBHEHNE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U
HEOPraHUYECKUX COeAMHEHU, coaepxkammx OH-rpymiy: KUcioT, OCHOBaHHI,
aM(OTEpHBIX COeAUHEHUH (BOJIbI, CHUPTOB). Peakunu, moATBEpKIAI0IINE KUCIOTHBIE
CBOMCTBA cIUPTOB. Peaknuu 3aMenienus ruIpOKCUIbHON Ipymbl. MeXMONeKysapHas
JerupaTalys CupToB, YCIOBUS 00pa3zoBaHusi NpocThiX 3pupoB. CroxkHbIE F3PUPbHI
HEOPTraHUYECKUX U OPTaHMYECKUX KUCIOT, peakuuu 3Tepudukanuu. OKucieHue u
OKHUCIIMTEIIbHOE JETUAPUPOBAHUE CIIUPTOB.

Cnoco0b1 nosryyenust cnupToB. ['maponus ragoreHasikaHoB. ['uaparanus aakeHoB,
yCIIOBUS ee MpoBeieHus. BoccTaHoBieHne KapOOHUIBHBIX COSTUHEHUH.

OT1aesbHBIC PEACTABUTEH AJIKAHOJI0B. METaHO, €ro MPOMBILIJIEHHOE MTOJIYYECHHUE U
NpUMEHEHNE B IPOMBIIUIEHHOCTH. bronoruueckoe nerictsue meranona. Cneunduyeckue
CHOCOOBI MONTYYeHUsI 3TUIOBOTO criupTa. dusnonoruueckoe 1elcTBUE ITAHOIA.

MHoroaroMHsbIe cIUPTHI. V30Mepus 1 HOMEHKIATypa IIPEACTaBUTENIEN ABYX- U
TPEXaTOMHBIX cIUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOKMCTB MHOI'OATOMHBIX CIIUPTOB, X
KauecTBEHHOe OOHapyxkeHue. OTenbHbIe MPEACTABUTENN: TUIICHTJIUKOIb, TJIULEPHUH,
CHOCOOBI X MOTYYEHHUS, IPAKTUYECKOE TPUMEHEHHE.

deHo.1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUE deHona. B3anmHoe BausiHue
apOMATHUYECKOI0 KOJIbIIA U THIPOKCUIBHOM TPYIIIIBI.

XuMu4ecKkre CBOMCTBa (eHosa Kak (PYHKIHUS ero XUMUYECKOr0 CTPOCHHUS.
BbpomupoBanue geHomna (kauyecTBEHHAs peakiiys), HUTPOBaHKE (MMKPUHOBASI KUCJIOTA, €€
CBOICTBa U IpuMeHeHue). O0pazoBaHre OKpalIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue denona. [Tonyuenue dheHona B NpOMBIIIIIEHHOCTH.



JlemoHCcTpauumn
Monenu MoJIeKyJ1 CHUPTOB U (DEHOJIOB.
PacTBOpUMOCTH B BOJI€ aJIKaHOJIOB, STUJIICHTIIMKOJIS, TIUIEpUHA (eHoTIa.
CpaBHEHHE CKOPOCTH B3aUMOJCHCTBHUS HATPHS C 3TAHOJIOM, ITPOITAHOIOM-2, 2-
METUJIIPONAHOJIOM-2, TJIIMLIEPUHOM.
[Tonyyenue OpomdTaHa U3 3TaHONA.
Britecnenue dhenona u3 ¢peHonATa HaTpUs YroJIbHOM KUCIOTOM.
Peaknus ¢eHona ¢ hopmaiibaeruiom.
KauectBeHHble peakiinu Ha (HEHOI.
3aBUCUMOCTH paCTBOPUMOCTH (PEHOJIa B BOZAE OT TEMIIEPATYPHI.
B3aumoneiictBue heHosa ¢ pacCTBOPOM IIETTOYH.
PacnioznaBanue pactBopoB ¢eHosITa HaTPUs U KapOoHata HaTpus (6apOoTaxk
BBIIBIXaEMOTr'0 BO3/1yXa WIH JEHCTBUE CUIBLHOU KUCIIOTHI).
PacmoznaBanue BOIHBIX pacTBOPOB (heHOJIA U TIIUIICPUHA.
JlaGopaTopHbIe ONbITHI
PexTudukanus cMmecu 3TaHOI—BO/1A.
OOGHapyxeHue BOAbl B @3€0TPOIMTHOM CMECH BOJBI U 3THJIOBOT'O CIHUPTA.
IIpakTHyecKkue 3aHATHS
N3yueHne pacTBOPUMOCTH CIIUPTOB B BOJIE.
OKucneHue CnupToB Pa3InyHOIO CTPOEHUSI XPOMOBOM CMECHIO.
[Tonyuenue nuatuiioBoro 3dupa. [lomyduenue riuiepara Meau.

1.8. Aabaernabl 1 KeTOHBI

I'oMoJiornyeckne psiibl aJIbAerU10B U KeTOHOB. [oHsTHE 0 KAPOOHUITBHBIX
COEIMHEHUAX. DIIEKTPOHHOE CTPOEHUE KapOOHUIBbHOM Ipynnbl. 3omepus u
HOMEHKJIaTypa ajibJAeTU0B U KeTOHOB. Du3nueckue CBONCTBA KapOOHMIBHBIX
COCIMHEHUM.

XuMu4ecKne CBOMCTBA AJIbAeTJA0B U KeTOHOB. PeakiinoHHas ClI0OCOOHOCTh
KapOOHUJILHBIX COCIMHEHUMN. Peakiiuu OKUCIIeHUS alberu10B, KAYECTBEHHBIC PEaKIIUU
Ha aJbJeruAHYI0 Ipyminy. Peakiuu moaukoHIeHcaluu: 00pa3oBaHue
benonohopmManbIAETUIHBIX CMOJL.

IIpuMeHeHuHe U MOJTyYeHHe KAPOOHUIbHBIX coequHeHuil. [[puMenenre anpaerugoB
Y KETOHOB B OBITY U MMPOMBIIIIICHHOCTH. AJIBJIETH]IBI M KETOHBI B TIpUpo/e (dpupHbIe
Macia, pepoMonsl). [Tonyuenre kapOOHMIBHBIX COETMHEHU OKUCIIEHUEM CITUPTOB,
ruparaiuei ankuHOB, OKUCIIEHUEM YIIIEeBOI0POA0B. OTAENbHBIC MPEICTABUTEIN
aJbJIETUOB U KETOHOB, Clieludrueckue crocoObl UX TMOTYyUYECHUS U CBOWCTBA.
JlemoHcTpaLUu
[ITapocTepkHEBBIE I OOHEMHBIE MOJIEIIA MOJICKYJT aJTbJETUIOB U KETOHOB.
[TonyuyeHne yKCyCHOrO anbAEru/ia, OKMUCIEHUE ITAHOJIA XPOMOBOW CMECHIO.
KauecTBeHHbIE peakiiny Ha adbJETUAHYIO TPYIIIY.
JlaGopaTopHbIe ONBITHI
OKucneHue 3TaHoJIa B 3TaHAIb PACKAJICHHOW MEIHOW MPOBOJIOKOMN
[Tony4yenue GpeHomodopManbaeruIHOrO MOJIUMEpPA.
Pacno3naBanue pactBopa areTona u popmanusa.
[IpakTuyeckue 3aHATHSA



N3y4yeHue BOCCTAaHOBUTENbHBIX CBOMCTB aJIbJIETHIOB: PEAKIIHS «CEPEOPSIHOrO 3epKaiay,
BOoccTaHoBlieHue rusipokcuia meau (II).
BiaumoneiictBue popManpaeruia ¢ ruApocyibGUToOM HaATPHSL.

1.9. Kap6oHoBble KMCJIOTHI M KX TPOU3BOIHbIE

TI'omonoruveckuii psia nmpeaeJbHbIX 0THOOCHOBHBIX KAPOOHOBBIX KMCJIOT. [ToHsiTHE
0 KapOOHOBBIX KHCJIOTaX U UX Kiaccuukamus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE KapOOKCUIIbHOU Irpymnmbl. ['oMoorudeckuii psji npeAaenbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, MX HOMEHKJIATypa U u3oMepusi. MexxmoneKyssipHbie BOJOPOIHbIE
CBSI3U KapOOKCWIBHBIX TPYIII, UX BIMSHUE HAa (PU3UUECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.
XuMuuyeckne CBOCTBa KAPOOHOBBIX KUCJIO0T. Peakiiuu, WIUTIOCTPUPYIOIIUE KUCTOTHBIE
CBOMCTBA M UX CpaBHEHHE CO CBOMCTBAMHU HeOpraHU4eckux kucior. ObpazoBaHue
(GYHKIIMOHATHHBIX TTPOU3BOIHBIX KAaPOOHOBBIX KHCIOT. Peakiinu sTepudukanuu.
AHruApub KApOOHOBBIX KUCIIOT, UX MOJYYSHHE U IPUMEHEHHE.

Cnoco0bI mosryyeHnsi KapoOHOBBIX KHCJI0T. OT/ACNIbHBIC MPEICTABUTEIN U UX
3HaueHue. O61mme crnocoObl MOMYYSHHS: OKUCIICHHE alIKaHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB, albAeTU10B. BaxHelue npeacTaBuTe I KapOOHOBBIX KUCIIOT, UX
Ouonorudeckas poiib, Crenuduueckue CrocoObl MOyIeHHS, CBOMCTBA M IPUMEHECHHE
MYPaBbUHOW, YKCYCHOM, MAJIbMUTUHOBOW U CTEAPUHOBOW; aKPUJIOBOW U METAKPUIIOBOM;
OJICHHOBOM, JIMHOJICBOM 1 JIMHOJICHOBOI; IIABEIICBOM; OCH30MHOM KHUCIIOT.

Caoxnble 3¢upsbl. CTpoeHHE U HOMEHKJIATYPa CIOXKHBIX 3(UPOB, MEKKIACCOBAS
M30Mepus ¢ KapOOHOBBIMU KHCT0TaMHU. CIIOCOOBI MOTYYEHUs CIOKHBIX 3(PUPOB.
OO6paTuMOoCTh peakiuu dTepuduKanuu U HaKTOPhI, BIUIIONINE HA CMEIICHUE PAaBHOBECHSI.
Oo6pazoBanue cioxHbIX noaudhupoB. [lonmustunentepedranar. JlaBcan kak
MPEACTABUTENIb CHHTETUYECKUX BOJOKOH. X UMUYECKHUE CBOMCTBA U MPUMEHEHUE
CJIOXHBIX 2(UPOB.

Kupsl. XKupsl kak cinoxubie 23¢upsbl riuiepuna. KapOoHOBbIE KUCTOTHI, BXOSIINE B
COCTaB XHUPOB. 3aBUCUMOCTb KOHCHUCTEHIIMU KUPOB OT UX COCTaBa. XUMUUYECKHE CBOMCTBA
KUPOB: TUAPOJIU3, OMbUICHUE, THAPUPOBaHUE. bruonornueckas pojib )KUPOB, UX
MCIIO0JIb30BaHUE B OBITY U MPOMBIIIEHHOCTH.

Coumn kap00oHOBBIX KHUCJI0T. Mbuta. CriocoObl TTOTYYEHHUS COJIeH: B3aMMOICHCTBIE
KapOOHOBBIX KHUCJIOT C METa/lIaMU, OCHOBHBIMHU OKCHJIaMH, OCHOBaHUSMH, COJISIMHU;
MIEIOYHON THAPOJIN3 CIOKHBIX A(UPOB. XMMHUYECKHE CBOMCTBA COJIel KapOOHOBBIX
KHUCJIOT: TUJPOJIU3, PEaKIIUd HOHHOTO 0OMeHa. Mbliia, CYyIIIHOCTh MOIOIIETO JACUCTBUSI.
OTtHomeHue MbuIa K xKecTkoil Boae. Cunrernueckue Moroiue cpencrea — CMC
(IeTepreHTsl), MX MPEUMYIIECTBA U HEJTOCTATKH.

JlemoHcTpaLUu

3HAKOMCTBO C (U3HYECKIUMH CBOMCTBAMHU BaKHEHIITNX KapOOHOBBIX KHCIIOT.

Bosronka 6en301H0# Kuca0Thl. OTHOLIEHUE PA3TUYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.
CpaBnenue pH BOIHBIX pacTBOPOB YKCYCHOW M COJISTHOW KUCJIOT OJUHAKOBOMN
MoJispHOCTH. [lomydyeHne NpusiTHO MaXHYIIETO CIOKHOTO dupa.

OTHoIIEHUE CIMBOYHOTO, MOICOHEUYHOT0, MAIIIMHHOTO Macell U MaprapuHa K OpoMHOI
BOJIE€ U PacTBOPY IEpMaHIraHaTa Kajusl.

JlabopaTopHbIe ONbITHI

B3anmopernicTBue pacTBOpa yKCYCHOM KHCJIOTBI C MarHUEM, OKCUJIOM LIMHKA,
ruapokcugom xenesa (I11), pactBopom kapboHaTa Kalus U cTeapara Kajiusl.



O3HakomiieHHEe ¢ 00pa3laMu CII0KHBIX 3(PUPOB.
OTHoOIIEHNE CI0KHBIX Y()UPOB K BOJIC M OPTAHMYECKUM BEIIIECTBAM.
BriBenienre ®upHOTo MATHA € MOMOIIIBIO CIOXKHOTO dPupa.
PacTBOpHMOCTB KMPOB B BOAE U OPTaHUYECKUX PACTBOPUTEIIAX.
CpaBHeHHE MOIOIINX CBOMCTB X03sicTBEHHOr0 Mbl1a 1 CMC B %eCTKOU BOJIE.
IIpakTuyeckue 3aHATHS
PactBoprMOCTh pa3auyHbIX KapOOHOBBIX KHUCIIOT B BoJie. B3aumojelicTBrue yKCyCHOM
KUCTIOTHI ¢ MeTaiiaMu. [lonydyenune n3oamuinoBoro 3pupa yKCyCHOM KUCIIOTHI.
CpaBHEHUME CTENEHU HEHACBIIEHHOCTH TBEPJIOTO U KUJAKOTO )KUPOB. OMBUICHHE KUPA.
[Tony4yeHue mMblja ¥ U3y4EHHUE €r0 CBOMCTB: IIEHOOOpa30BaHUs, PEaKIuii HOHHOT'O OOMEHa,
TUAPOIIN3a, BBIICICHUSI CBOOOIHBIX KUPHBIX KUCIIOT.

1.10. YriaeBoanl

IHonsiTue 00 yraesonax. Knaccudukanus yrieBonoB. MoHO-, 11- U MOJIMCAXaPUIbI,
IIPEACTABUTENN KaXKA0U IPYyNIbl YIJIIEBOAOB. bronornyeckas poyib yrieBoa0B, UX
3HAYEHWE B KU3HM YEIOBEKA U OOIIECTRA.

Monocaxapuabl. CTpoeHUE U ONTUYECKAS] U30MEpHUs MOHOcaxapuaoB. Mx
KJIacCU(DUKAITUS TI0 YUCTYy aTOMOB yTIIEpOa U MPUPOIe KapOOHWIHHON TPYIIIIHI.
®opmyibl Ouiiepa u Xeyopca A U300pakeHust MOJIEKyJl MoHOocaxapu1oB. OTHeceHue
MOHocaxapuznoB K D- n L-psaay. Baxuenmue npeacTaBuTeI MOHO3.

['mroko03a, cTpoeHue ee MOJIeKyJIbl U (pu3ndyeckre cBOMCTBA. TayToMepus. X UMUUYECKHE
CBOMCTBA TJIFOKO3bI: PEAKIUU 10 aJbJErUIHOMN rpymmne («cepeOpsHOro 3epKaay,
OKHUCJIEHHE a30THOM KUCIIOTOU, THIpupoBanue). Peakiiuu ritoKo3bl Kak MHOTOATOMHOI'O
CIUpTa: B3aUMOJCHCTBHUE TIIIOKO3bI ¢ ruapokcuioM meau (1) mpu komHaTHOM
TeMIlepaType U HarpeBaHuu. Pa3inuuHble TUIIBI OpOXKeHuUs (CIUPTOBOE, MOJIOYHOKHCIIOE).
I'mroko3a B ipupoae. buosiornueckas poiap U npuMeHeHue IriKo3bl. OpykTo3a Kak
n30Mep IH0K03bl. CpaBHEHUE CTPOECHUS MOJIEKYJIBI U XUMUYECKHAX CBOMCTB TIIFOKO3BI U
bpykTOo3bl. DpYKTO3a B IPUPOJIEC U €€ OMOTOTUIECKas POJIb.

[TenTo3bl. Pnb03a u nezokcuprn603a Kak npeicTaBUTENH allbaoneHTo3. CTpoeHue
MOJIEKYII.

HMucaxapuabl. Ctpoenue aucaxapuaoB. Criocod COueHeHUs ITUKIIOB.
BoccranaBnuBaroniye 1 HEBOCCTaHABIIMBAIOIINE CBOMCTBA JUCAXapUAOB KaK CIEICTBHE
cousieHeHus Iukia. CTpoeHUEe U XUMUYECKHE CBOMCTBA caxapo3bl. TeXHOIOrn4ecKue
OCHOBBI IPOU3BOJACTBA caxapo3bl. JIaKT03a U MAJIbTO3a KAK U30MEPHI CaXapo3bl.

Hoaucaxapuapl. O011ee cTpoeHUe nonucaxapuaoB. CTpoeHUE MOJIEKYIIbI Kpaxmania,
aMWIO3a M aMWIONEKTUH. PU3NUECKHE CBOMCTBA Kpaxmala, €ro HaX0X/JICHHUE B IPUPOJE U
Oouosornyeckas posib. [ mukoreH. XumMudeckue cBoicTBa kpaxmana. CTpoeHue
AIIEMEHTAPHOT O 3BE€HA LEJUTI0N03bl. BiusiHIE CTpOeHUsI MOJTUMEPHOI 1IeTH Ha (PU3NYECKUE
Y XMMHUYECKHUE CBOMCTBA IEIUTI0N03bI. [ Mapoian3 1emit0103bl, 00pa3oBaHue CIOKHBIX
3(UpPOB ¢ HEOPTraHUYECKUMU U OPraHUYECKUMU KucaoTamu. [ToHsITHE 00 NCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKo3e. HaxoxaeHue B mpupojie u 6uosiornyeckasi poib
1esu10103bl. CpaBHEHME CBOMCTB KpaxMaila U LEUTHOJI03bI.

JdeMoHCcTpanuu

OO0pasisl yrieBo0B U U3ACIHUNA U3 HUX.

Ilonydenne caxapara KajablUs U BBIIEICHUE CaAXapO3bl U3 pacTBOpPA caxapara Kalablus.
BzaumoneiicTBue riaoko3bl ¢ PYKCHHCEPHUCTON KHCIOTOM.



OTHo1ieHue pacTBOPOB caxaposbl U MasibT03bl K Cu(OH)2 npu HarpeBaHuu.
O3znakomiieHre ¢ (GU3UIECKUMHU CBOMCTBAMH KpaxMasa U IeJITIONO03bI.
HaGyxanue 1emioio3bl U Kpaxmalia B BOJIE.
[TonyueHnue TpUHUTpATA TIEIUTIOIO3BI.
Kostekuust BOJIOKOH.
JlaGopaTopHbIe ONBITHI
OzHakomiteHHe ¢ (HPU3UIECKUMH CBOWCTBAMH TITIOKO3bI (aNTEYHAs YITaKOBKA, TAOJICTKH).
KucnorHslii ruiponus caxapossbl.
3HaKOMCTBO C 00pa3LaMu MOJIUCAXaPHUIOB.
OO6HapyxeHne Kpaxmalia ¢ TOMOIIbI0 KAYEeCTBEHHOM peakinu B Meze, xiede, Horypre,
MaprapuHe, MaKapOHHBIX U3JICTHUIX, KpyIax.
IIpakTHyeckue 3aHATUS
Peakius «cepeOpstHOTO 3epKaay TIII0K03bl. B3anMoeicTBre TIII0KO03bI C THIIPOKCUI0OM
Menu (II) mpu paznuuHbIX TemMnepaTypax.
JleficTBHe aMMHAYHOT'0 pacTBOpa OKCHIa cepedpa Ha caxaposy.
OOGHapykeHHe JIaKTO3bl B MOJIOKe. [leficTBue flo/1a Ha KpaxmaJl.
1.11. AMHHBI, AMMHOKHCJIOTbI, 0€JIKH

Kaaccupuxanus u usomepusi aMmuHoB. [lonsitue 00 amunax. [lepBuunbie, BTOpUYHBIE
U TpeTu4Hble aMmuHbl. Knaccudukaiuss aMMHOB MO TUITY YTJIEBOJOPOJIHOTO pajuKaia u
YHCIy aMUHOTPYTIN B MoJieKysie. ['oMonornueckue psijibl NpeAebHbIX aln(aTuieckux u
apOMaTHUYECKUX aMUHOB, U30MEPHUsI U HOMEHKJIATypa.

XuMu4ecKkne CBOMCTBA AMUHOB. AMHHbBI KaK OPraHUYECKUE OCHOBAHUS, UX CPABHEHUE
C aMMHAKOM U JPYTMMH HEOPraHUYECKUMU OCHOBaHUSMU. CpaBHEHHE XUMHUYECKUX
CBOMCTB ayin(paTUYECKUX U apoMaThUuecKux aMuHOB. OOpa3oBaHre aMUI0B. AHUIUHOBBIE
kpacurenu. [IoHsTHE 0 CUHTETUYECKUX BOJIOKHAX. [lomramMuabl U moamaMuiHbIe
CUHTETUYECKHE BOJIOKHA.

IIpumenenue u nojaydenue amuHoB. [lonyuenue amunoB. Padbotel H.H.3ununa.
AMMHOKUCJIOTHI. [ToHsATHE 00 aMUHOKHUCIIOTAX, UX KJIacCU(HUKAIUSI U CTPOEHUE.
Onrtuueckast u3oMepus a-aMUHOKUCIOT. HoMeHKIaTypa aMUHOKUCIIOT. JIBOMCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ IpU4KHbL. bunonspHusie noHbI. Peakiiun
KoHJeHcaruu. [lentunnas cBsa3b. CUHTETHYECKUE BOJIOKHA: KaIlPOH, SHAHT.
Knaccuduxarus Bonokon. [lonmydeHne aMUHOKUCIIOT, UX MPUMEHEHHUE U OMOJIOTHUYeCKast
GyHKITHS.

beaxu. benku kak npuponnsie noauMepsl. llepBrunas, BropuyHas, TpeTUYHas U
YeTBEPTUYHAS CTPYKTYphI OeIK0B. OUOPUILISIpHBIE U TTI00YIsIpHbIE OeKH. XUMUYECKUE
CBOMCTBa OEJIKOB: TOPEHUE, JICHATYpallus, THPOJIN3, KaueCTBEHHBIE (IIBETHBIE) PEAKIIUH.
buonornyeckue Gpynkum 0eTK0OB, X 3HaueHUE. benku kak kommoHeHT numm. [Ipobiema
OeJIKOBOI'0 rOJIOAAHUS U MYTH €€ PEIICHHUS.

JlemoHcTpanuu

@u3nuecKre CBOMCTBA METUJIAMHUHA: arperaTHOE COCTOSIHUE, LIBET, 3aMaX, OTHOLLICHHUE K
BoJz€e. ['opeHne meTunaMuHa.

B3aumopelicTBrue aHMIMHA U METWJIAMUHA C BOJAOM U KUCJIOTaMH.

OkpalrBaHue TKaHEH aHUJIMHOBBIMHU KPACUTEISIMH.

O6HapyxeHune GyHKIIMOHAIBHBIX TPYI B MOJIEKYJIAX aMUHOKHUCIIOT.

Heurpanuzanus menoun aMMHOKUCIIOTOM.



Helitpanuzanus KuciaoTbl aMMHOKHCIIOTOM.

PacTBopenue u ocaxkienue OEIKoB.

JlaGopaTopHbIe ONbITHI

M3roToBiieHHE IIAPOCTEPKHEBBIX U 00BEMHBIX MOJENE H30MEPHBIX AMUHOB.
PactBopeHue 6€TKOB B BOJIE U MX KOATYJISIIHSL.

Oo6HapyxeHue 0enka B KYpUHOM SIiLIE U MOJIOKE.

IIpakTHyeckue 3aHATHS

O6pazoBanue cosneit aHwiHa. bpoMupoBaHue aHMIMHA.

OGpazoBanue coseii riauinuHa. [loaydeHue MeaHOM Cou TIUIMHA.
Jlenatyparus 6enka. [{BeTHbIe peakinu OEIKOB.

1.12. A3oTcoaep:xaiiue rerepounkinyeckue coeqnnenus. HykjienHoBbie KMCJIOTHI

HyxkJiiennoBbie kuc0Thl. HyKI€MHOBBIE KUCIOTHI KaK IPUPOJIHBIE TOJTUMEPHI.
Hykneotuasl, ux crpoenue, npumepbl. AT® u AJI®, ux B3auMonpeBpalleHue u poiib
atoro npouecca B npupoze. [lonstue JIHK u PHK. Crpoenne JIHK, ee nepsuunas u
BTOpUYHas cTpykTypa. Padorer @.Kpuka u /[.Yorcona. KommieMeHTapHOCTh a30TUCTHIX
ocHoBanuii. Pemukanus JJTHK. Ocobennoctu crpoenus PHK. Tunst PHK u ux
ouonornueckue pyHkuuu. [lonstue o TpomduHoM kone (konoHe). buocunres Oenka B
KUBOU KieTKe. ['eHHas uHxeHepusi u OuorexHosorus. TpaHcreHHble GOPMBbI pacTEHUHN U
KUBOTHBIX.

JemoHcTpanuun

Mopenu MoJIeKyJT Ba&XKHENIINX I€TEPOLHUKIIOB.

Kosmekuus reTeponmKIn4eckux COeqUHEHUN.

JleficTBHE pacTBOpa NUPHUINHA HA UHIUKATOP.

B3anmopenicTBue nupuarHa ¢ CONSTHON KMCIOTOM.

Mogenps monexkynsl JIHK, neMoncTpanus npuHuMna KOMIIEMEHTAPHOCTH a30TUCTBIX

ocHoBaHU. OOpa3Ipl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM PACTEHUM U JKUBOTHBIX.

JlekapcTBa U nipenapaThl, U3rOTOBJICHHBIE METOJJAMU T€HHOW UHXKEHEPUU U

ouorexHonoruu. JlabopaTtopHblii ONbIT

N3roToBiieHHe 00bEMHBIX U IIAPOCTEPAKHEBBIX MOJENEH a30TUCTBIX I€TEPOLIUKIIOB.
1.13. BroJiorn4ecKu aKTUBHbIE COeUHECHUS

®epmenTsl. [lonsTue o pepMeHTax Kak 0 OMOJOrMYECKUX KaTaliu3aTopax O0eIKoBOM
npupoibl. OCOOEHHOCTH CTPOEHUS M CBOMCTB B CPABHEHUU C HEOPTaHUYECKUMU
karanuzaropamu. Kinaccudukamus pepmeHToB. OCOOEHHOCTH CTPOSHUS U CBOMCTB
(bepMEeHTOB: CEEKTUBHOCTh U 3(PPEKTUBHOCTH. 3aBUCUMOCTh AKTUBHOCTH (DEPMEHTOB OT
temriepaTypsl 1 pH cpenbl. 3Hauenue hepMeHTOB B OMOJIOTUY U IPUMEHEHHUE B
ITPOMBIIIJIEHHOCTH.

Butamunsl. [Toustue o Butamunax. Mx knaccuduxarus n o6oznauenne. Hopma
notrpebyieHuss BuTaMuHOB. BogopacTtBopumble (Ha npuMmepe ButramuHoB C, rpymmnbl B u P)
U )KUpOpacTBOpUMBIE (Ha mpuMepe BUuTaMuHoB A, D u E). ABuTamMmuHO3bI,
TUIEPBUTAMUHO3BI U TUTIOBUTAMUHO3BI, UX TPO(UIAKTHUKA.

I'opmonsl. [loHsATHE 0 rOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEUIECTBAX,
BBITTOJTHSIOIINX SHIOKPUHHYIO PETYISLUIO )KU3HEIEITEIIbHOCTH OPraHU3MOB.
Krnaccuduxaiys ropMOHOB: CTEpOUIbI, TPOU3BOIHBIE AaMUHOKUCIIOT, TOJTUIEHTHIHbIC U
OenkoBbie TOpMOHBI. OT/IENbHBIE MPEACTABUTEIH: 3CTPAINON, TECTOCTEPOH, HHCYIIHH,
aJpeHAJIMH.



JlekapctBa. [lonsiTHe 0 JIeKapcTBaxX Kak XUMHOTEpaANeBTUIECKHUX npenaparax. Kparkue
HUCTOPUYECKUE CBEAEHUS O BOSHUKHOBEHUHU U PA3BUTUU XUMHUOTEpanuu. [ pymnmbl
JIEKapCTB: CybhaMuabl (CTPENTOIU), aHTUOMOTHKHY (IEHUIWIIUH ), aHTUITUP €TUKHU
(acniupuH), aHATBIE€TUKU (aHAJIBTUH). MeXaHu3M JEeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
MpenapaToB, CTPOCHUE MOJIEKYJI, IPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a
XUMUYECKOT0 CTPOCHUSI. AHTUOUOTHKH, UX KJacCU(UKALIUS TIO CTPOCHUIO, TUITY U
cneKTpy nerctBus. bezonacHbie crmocoOb IPUMEHEHUS, JICKAPCTBEHHBIE (DOPMBI.
JdemoHcTpanuu
CpaBHenue ckopoctu pasznoxenus H202 nop aeiictBuem dhepMeHTa KaTaiasbl U
Heopranuveckux karaiauzaropon: Kl, FeCl3, MnO2.

OO6pa3ibl BATAMUHHBIX TIPENapaToB.
[TotmBUTAMUHBL.
Nnmtoctpatmu Gororpaduii >KUBOTHBIX € pa3iIMuYHbIMUA (POpMaMU aBUTAMHHO30B.
[Inakat ¢ n300pa’keHUEM CTPYKTYPHBIX (POPMYII 3CTpaaHOIa, TECTOCTEPOHA, aAPEHAINHA.
B3aumonetictBue agpenanuna ¢ pactBopom FeCl3.
benkoBast npupoja nHcynrHA (LBETHAS peakius Ha OEIKH).
[TnakaTel WM KoJOrpaMMBbI ¢ GOpMYIIaMH aMHIa CYITb(HaHUIOBOW KUCIIOTHI,
TUTUIPO(OINEBOH U JIOKHOU TUTUAPODOIUEBOM KUCIOT, OCH3WITNECHUIMIIIINHA,
TeTpalUKINHA, IlehoTaKCuMa, aciupUHA.
JlaGopaTopHbIe ONBITHI
WcnpiTanne pacTBOPUMOCTH aJIpEHAJIMHA B BOJIE U COJISIHOU Kuciote. OOHapy)eHue
aCIIMpHWHA B TOTOBOM JIEKAPCTBEHHOH (hopMe.
IIpakTHyeckue 3aHATUSA
OOHapyxeHue BuTaMuHa A B 1ojacoiaHeuHoM Macie. O0Hapyxxenue Buramuna C B
s010uHOM coke. Onpenenenue BuTaMuia D B ppiObeM KUpe WM KYPUHOM JKETTKE.
JlelcTBHE aMUIIO3BI CIIFOHBI HA KpaxMall. JleicTBHE NeruaporeHasbl Ha METUIEHOBBIN
cuHuU. J[ercTBrE KaTana3bl HA IEPOKCHU]T BOAOPOIA.
AHanu3 JIeKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX CATUITUIOBON KUCIOTHI. AHAIN3
JIEKapCTBEHHBIX MPEnapaToB, MPOU3BOAHBIX M-aMUHOGEHOA.

2. O0masi 1 HeOpraHu4YecKass XuMus

2.1. Xumusi — HayKa 0 BelecTBax

CocraB BemecTBa. XuMuieckue 3J1eMeHThl. CIoco0bI CYIIECTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IPOCTHIE U CIOXKHBIE BelllecTBa. BeliecTBa NOCTOSHHOTO U
MIEPEMEHHOr0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. BelecTBa MONIEKYISIPHOTO
U HEMOJIEKYJISIpHOTO cTpoeHus. CriocoObl 0TOOpa)KEeHUs MOJIEKYJI: MOJIEKYJISIPHBIE U
CTPYKTYpHBbIE (DOPMYIIBI; MIAPOCTEPAKHEBBIC U MACIITAOHBIEC MPOCTPAHCTBEHHBIC
(Ctroapra—bpurneda) Moaenn MOIEKYII.

N3mepenue BemecTtBa. Macca aToMOB U MOJIEKYJl. ATOMHAsI €IMHULIA MACCBHI.
OTHOCUTENBHBIE AaTOMHAs ¥ MOJIEKYJIsIpHast Macchl. KoIn4yecTBO BelllecTBa U €UHUIIBI €ro
MU3MEpPEHHUs :MOJIb, MMOJIb, KMOJIb. Uncio ABoraapo. MomsipHas macca.

ArperatHblie COCTOSIHMS BenlecTBa. TBepioe (KpUCTAIIMYECKOE U amopPHoOeE),
KHUJIKOE U Ta3000pa3HOE arperaTHhIC COCTOSTHHS BEIIECTBA. 3aKOH ABOTapO U €T0
cienctBust. MonsipHbIii 00bE€M BEIECTB B ra3000pa3HOM cOCTOSIHUM. OObeIMHEHHBIH
ra3oBbIM 3aKOH U ypaBHeHHE MenneneeBa—Knaneipona.



Cmecu BemecTB. Paznnuns MEXy CMECSIMU U XUMUYECKUMU COCTUHECHUSIMU.
MaccoBast 1 00beMHas 101 KOMITOHEHTOB CMECH.
JdemoHcTpanuu
OnbITHI, WUTIOCTPUPYIOIIHNE 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
HaGop Moneneit aTOMOB ¥ MOJIEKYI.
HekoTtopsie BelecTBa KOJIMYECTBOM B 1 MOJIb.
Monens MOJISIpHOTO 00BEMa Ta30B.
IIpakTHyeckue 3aHATHS
N3roroBnenue Mmojieneit MOJIeKyI HEKOTOPBIX OPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB.
OumncTtka BenecTB GUIbTpoBaHUEM U AUCTHLIAIIMENH. OYUCTKA BEUIECTB
IEPEKPUCTAIIIA3ALIUEN.
2.2. CTpoenune aToma

ATOM — ¢JI0KHAf1 YacTHLA./[0Ka3aTenbCcTBa CI0KHOCTH CTPOEHUS aTOMa: KaTOAHbIE U
pPEHTTEeHOBCKUE TyuH, GoTodPPEKT, paTn0aKTUBHOCTD, IIEKTPOIH3.

[Tnanerapnas monens atoma D.Pesepdopaa. Ctpoenne aroma o H.bopy.
CoBpeMeHHbIE TPEICTaBICHUS O CTPOCHUH aToMa. KopmyCKyIsipHO-BOJTHOBOM Ayaliu3m
yactull Mukpomupa. CocraB aTOMHOTO0 siipa. HyKiOHBI: IPOTOHBI U HEUTPOHBI.
N30TomsI 1 HYKIUIBL. Y CTONYUBOCTD SJIED.

JIeKTpPOHHAsA 000109Ka aTOMOB. [oHsATHE 00 31IEKTPOHHON OpOUTAIH U
AJIEKTPOHHOM oOake. KBaHTOBBIE UuCIa: riIaBHOE, OpOUTaIbHOE (TOOOYHOE), MArHUTHOE
U criuHOoBoe. Pacnipenenienue 3JIeKTPOHOB 10 SHEPTreTUUECKUM YPOBHSIM, MOYPOBHIM U
OpOUTAISIM B COOTBETCTBHH C MPUHITUIIOM HAUMEHBITIEH 3HepTruu, mpuHiunoM [laymm u
npaBwioM ['yH1a. DnekTpoHHbIe KOHPUTYpAIIMK ATOMOB XMMUYECKUX 3JIEMEHTOB.

BasieHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS
KIaccu(UKaIUs XUMUYECKUX SJIEMEHTOB: S-, P-, -, f-ameMeHTHI.

JleMmoHcTpanuu

dororddexr.

Monenu opbuTtaneit pa3nuyHoi GopMsl.

JlaGopaTopHbIil ONIBIT

HaGnronenune cieKTpoB UCIyCKaHUS U TIOTJIONIEHUSI COSIMHEHUI XUMUYECKUX DJIEMEHTOB
C TIOMOIIbIO CIIEKTPOCKOIA.

2.3. Ilepuoanuecknii 3axoH u Ilepuoanyeckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
JA.U.MennesieeBa

OTKpbITHE TEPUOANYECKOT0 3aK0HA. [IpeanochIK: HaKOIUIeHHE (PaKTOIOTHUECKOTO
Matepuaia, pabotsl npeamecteeHHUKOB (M.B./lebepeitnepa, A.J.1llankyprya,
Jlx.A.Heronenaca, JI.FO.Meliepa), che3n xumukoB B Kapicpys, TMYHOCTHBIE KaueCTBa
J.N.MenneneeBa. Otkpeitue J[.M1.Menaeneesim [lepuoandeckoro 3aKoHa.

Ilepuoguyeckuii 3aKoH M cTpoeHue aroma. M3oromnbel. COBpEMEHHOE TTOHSITHE
XUMHUYECKOro jieMeHTa. 3akoHoMepHOCTh [.Mo3nu. CoBpemenHast hopMynnupoBKa
[Tepuoanueckoro 3akoHa. [lepronnueckas cucrema u ctpoenue aroma. Ouznueckuit
CMBICJI TIOPSJIKOBOTO HOMEpa AJIEMEHTOB, HOMEPOB TPYIIbI U niepuoAa. [lepuonuueckoe
M3MEHEHHE CBOICTB 3JIEMEHTOB: paJinyca aTOMa; SHEPTruy HOHU3AIUY;
ANEKTPOOTPULIATENBHOCTH. [IpUUMHBI U3MEHEHHS] METAJTUTMYECKUX U HEMETAJNIMYECKUX
CBOMCTB DJIEMEHTOB B TPYIIax U MEPHOAAX, B TOM YHCIIC OOJBIITNX U CBEPXOOIBIIIHX.



3nauenue [lepuoanueckoro 3akoHa u [lepuognyeckoit CUCTEMbBI XUMHUECKUX 3JIEMEHTOB

J.N.MenneneeBa aist pa3BUTHS HAYKU U IOHUMAHWSI XUMHYECKOW KapTUHBI MUPA.

JdemoHcTpanuu

Paznuunsie BapuanThl Tabnuibl [leproguyeckoil CUCTEMbI XUMUYECKHUX DJIEMEHTOB

JI.1.MeHnneneena.

OGpa3iibl MPOCTHIX BEIIECTB OKCUIOB U TUAPOKCHI0B 31emeHToB III nepuona.

JlaGopaTopHblii ONIBIT

CpaBHEHUE CBOWCTB IIPOCTHIX BELIECTB, OKCUIOB U TMAPOKCUAOB 35ieMeHTOB I mepuopa.
2.4. CTpoeHue BelecTBa

IlonsiTne 0 XMMHYECKOH CBSI3U. THUIIBI XUMUYECKUX CBS3€H: KOBaJCHTHAs, MOHHAS,
METAJUIMYECKAs U BOJIOPOAHAS.

KoBanenTHasi xumMu4yeckas cBsi3b. /[Ba MexaHuzma oOpa3oBaHUs dTOU CBSI3U:
OOMEHHBIN U IOHOPHO-aKIEeNTOPHBIN. OCHOBHBIE MApaMETPhI 3TOTO TUIIA CBS3U: JJIMHA,
MIPOYHOCTD, YTOJI CBSI3U WU BAJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U:
HACBIIIEHHOCTb, MOJISIPU3YEMOCTb U MMPOYHOCTh. DJIEKTPOOTPHULIATEIHLHOCTD U
KJ1IaccuUKaIMs KOBAJIEHTHBIX CBA3EH 0 ATOMY MPU3HAKY: MOJISPHAS U HEMOJpHAsI
KOBJICHTHBIE CBSI3U. [10JSIPHOCTH CBSA3M U MOJISIPHOCTH MOJIeKyJbl. Crioco0
MepEeKPBIBaHUS AJIEKTPOHHBIX OpOUTaseil U KiIacCU(pUKAIM KOBAJIECHTHBIX CBA3EH MO
ATOMY MPU3ZHAKY: G- U TT-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€M M KiIaccu(UKaIMs UX MO
ATOMY IIPU3HAKY: OJIMHAPHBIE, IBOMHBIE, TPOMHBIE, TOJTYTOPHBIE. THUIIBI KPUCTAIUIMYECKUX
PELIETOK y BEIIECTB C 3TUM TUIIOM CBS3U: ATOMHBIE U MOJICKYJIsIpHbIEe. DU3NUECKUE
CBOMCTBA BEUIECTB C 3TUMHU KPUCTAJUIMYECKUMH PEIIETKAMMU.

HNonnas xumudeckasi cBs3b. KpaitHuii ciiyyaid KOBaJICHTHOM TMOJISIPHOM CBS3H.
Mexanu3M 00pa3oBaHMsl HOHHOM CBA3U. IOHHBIE KPUCTANIMYECKHE PELIETKU U CBOICTBA
BEILIECTB C TAKUMHU KPUCTAILIAMM.

MeTa/inyeckasi XuMudeckasi cBsi3b. OcoObIi TUIT XUMUUECKOMN CBSI3U,
CYLIECTBYIOIIMM B METAJUIAX M CIUIaBaX. Ee OTiIMYMs U CXOACTBO C KOBAJICHTHOM U
MOHHOM CBA3AMU. CBOMCTBA METAJUIMYECKOMN CBSI3U. METAINIMUECKUE KPUCTATUIMYECKUE
PELIETKN U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIIJIAMM.

Bonopoanasi xumudeckas cBsi3b. Mexanusm o0pa3oBaHus Takou cBsi3u. Ee
KJIacCUUKAIUS: MEKMOJICKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAsI BOJIOPOIHBIC CBSI3H.
MorstekynsapHbIe KPUCTAUTMYECKHUE PEMIETKH JJ1s1 3TOr0 Thna CBs3u. OU3nyecKkne CBOMCTBA
BEILIECTB C BOJAOPOJIHOM CBA3BIO. brosornyeckas poias BOIOPOAHBIX CBA3EH B
OpraHu3aluu CTPYKTYp OMOMOIMMEPOB.

Envnas nmpupoaa XUuMHUECKHUX CBA3CH: HAJTUYME PA3JIMYHbIX TUIIOB CBI3E€U B OTHOM
BEILIECTBE, IEPEXOJ OJTHOTO THUIIA CBSI3U B IPYrOM U T.II.

Komiutexkcoo0pasoBanmue. [loHsITHE 0 KOMIUIEKCHBIX coequHEHHAX. KoopauHanmonHoe
YHCIIO KOMIUIEKcooOpa3zoBaressi. BHyTpeHHssl U BHEHIHS cepa KOMIUIEKCOB.
HomenknaTtypa KOMIUIEKCHBIX coenuHeHnd. VX 3HaueHue.

JdemMoHcTpanuu

Mopaenu MoJIeKy pa3IuuHON apXUTEKTYPHI.

Mopnenu u3 BO3IYIIHBIX IIAPOB MTPOCTPAHCTBEHHOT'O PACTIONOKEHHS Sp-, SP2-,
Sp3ruOpUIHBIX OpOUTAIICH.

Mopaenu KpUCTaINIMYECKUX PEIIETOK PA3JIMYHOrO THUIIA.

Monenu monekyn JIHK u Genka.



JlaGopaTopHbIe ONbITHI
B3aumoneiicTBe MHOTOATOMHBIX CITUPTOB € (DETUHTOBOM KUKOCTHIO.
KauecTBenHnbie peakiiuv Ha MoHbl Fe2+ u Fe3+.

2.5. lMoaumepsbl

Heoprannuyeckue mosmmmepsl. [lonmumMepsl — MpOCThIE BEMIECTBA C AaTOMHOM
KPUCTANTMYECKOU PElIEeTKOM: aJJIOTPOIHBIE BUAOU3MEHEHUS yriiepoa (aiMas, rpadur,
KapOuH, QyJIepeH, B3auMOCBI3b THOPUAN3AIIMN OpOUTaJIeH y aTOMOB YTJIepoaa ¢
POCTPAHCTBEHHBIM CTPOCHUEM AJLTOTPOIHBIX MOAU(DUKALIMI); CETIEH U TEILTyp
LIETIOYE€YHOTr 0 CTpOoeHHUs. [lommMepbl — CII0KHBIE BEIIECTBA C aTOMHOW KPUCTALUTMYECKOU
PEIIETKOM: KBapIl, KpEMHE3EeM (TMOKCUIHBIE COSAMHEHUS KPEMHUS), KOPYH/I (OKCHT
ATIOMHUHUS ) ¥ QTFOMOCHUJIMKATHI (TI0JIEBBIE IITIATHI, CITI0JIa, KAoJduH). MUuHepasbl U TOpHbIC
nopoabl. Cepa tutactuueckasi. MuHepanbHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHMYECKUX MPUPOJIHBIX MOJTUMEPOB B POPMUPOBAHUU OJTHOM U3 T€OJTOTUYECKUX
obomouek 3emid — JUTOCHEpHI.

Opranuyveckue noauMepsbl. CriocoObl UX TOTYUYECHUS: PEAKITUH MTOJTUMEPHU3alUU U
peaKkuuy NoJUKOHIeHcauuu. CTPYKTYpbl MOJUMEPOB: JTUHEHHBIE, PA3BETBICHHbBIEC U
MpOCTpaHCTBEHHbIE. CTPYKTYpUPOBAHKE MOJMMEPOB: BYJIKAHU3AIUS KAy9yKOB, 1yOJIeHuE
0eNIKOB, OTBEP K/ICHUE MOJIMKOH/IEHCAIIMOHHBIX MTOJIMMEPOB.

Krnaccudukanus moiuMepoB Mo pa3IMyHbIM NPU3HAKAM.

JdemoHcTpanuu
Konnekuuu mnactmace, KaydyKoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX MTOPOI.
MunepaibHOE BOJIOKHO — acOeCcT — U U3JIeTUs U3 HETo.
Mopemu momnekyn 6enkos, JJHK, PHK.
JlaGopaTopHbIe ONBITHI
O3znHakomiieHre ¢ 00pa3iaMu IIacTMace, BOJIOKOH, KAy4yKOB, MUHEPAJIOB U TOPHBIX
nopoz. [TpoBepka miacTmMacce Ha 3JIEKTPUUECKYIO TPOBOAUMOCTD, TOPIOYECTh, OTHOILLIEHUE
K pacTBOpaM KHCJIOT, IIEJTIOYEN U OKUCITUTEIICH.
CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX JIACTMACC.
[TonydeHne HUTEN U3 KAIIPOHOBOM WJIM JIABCAHOBOM CMOJIBL.
OO6Hapy:keHue XJI0pa B MOJTUBUHIIXIIOPHUIIE.

2.6. lucnepcHbie CHCTEMBI

IlonsiTue o qucnepcHbIX cucteMax. Knaccudukarys TUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSTHUS AUCTIEPCUOHHOM Cpeibl U TUCTIEPCHOM (a3bl, a
TaKXke Mo pazMepy ux yactuil. ['pydoaucnepcHble CUCTEMBI: SMYIbCUU U CYCIICH3UU.
ToHkoMUCTIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (3011 M TeJIM) U UCTUHHBIE (MOJIEKYIISIpHbIE,
MOJIEKYJISIPHO-MOHHBIE U HOHHBIE). D dekT Tunaans. Koarynsius B KOJITOUIHBIX
pactBopax. CUHEpE3HC B rejsx.

3HayeHHe TUCIEPCHBIX CUCTEM B 'KMBOHM U HEKUBOM MPUPOAE U MPAKTHYECKON
JKU3HU YeJI0BeKa. OMYJIbCUU U CYCIIEH3UU B CTPOUTENIHCTBE, MUIIEBON U METUITUHCKON
MIPOMBIIIJIEHHOCTH, KOCMETUKE. bruonornyeckue, MEAUIMHCKUE U TEXHOJIOTUYECKUE 301U.
3HayeHME TeJIEl B OpraHu3alliy KHUBOM MaTepuu. bruosiornueckue, NUIieBbIe,
MEIUIMHCKHE, KocMeTnueckue renu. CuHepesuc Kak GakTop, Onpenesstonui CpoK
TOJTHOCTH MPOAYKIIMHU Ha OCHOBE Telieil. CBepThIBaHKUE KPOBU KaK OMOJIOTUYECKUIA
CHUHEPE3HUC, €r0 3HAYCHHUE.

JdemoHcTpanuu



Buibl 1McTIepCHBIX CUCTEM U UX XapaKTEepHbIEC MPU3HAKHU.
[Tpoxoxnenue Tyda cBeTa 4epe3 KOJUIOUIHbIE U UCTUHHBIE pacTBOPHI (3ddexT Tunnans).
JlaGopaTopHbIe ONBITHI
[Tomy4yenue cycrneH3uu cepbl U KaHU(OIH.
[Tomyuenue sMynbCUM PACTUTEIBLHOTO Macja U OeH3071a.
[Tonyuenue 3014 kpaxmana. [lomyuenue 3018 cepbl U3 THOCYJb(aTa HATPUS.
2.7. XumMn4yecKne peakiuu

Knaccudpuxkanuss XMMHYECKHX PeaKlUil B OPraHU4ecKOi U HEOPraHN4YeCKOH
xumuu. [louarue o xumuueckoi peakuuu. Peakuuu, nuaynme 6e3 n3MeHeHUsI
KAaueCTBEHHOI'0 COCTaBa BELIECTB: aJUIOTPONM3aLus U u3oMepusanus. Peakuuu, uaynue ¢
M3MEHEHHEM COCTaBa BEILIECTB: MO YUCITY U XapaKTepy pearupyromux u o0pa3yomuxcs
BEIIECTB (Pa3I0KEHUsI, COeIMHEHUS, 3aMEIICHUs, 00MEHA); 10 U3MEHEHUIO CTEeTIeHEeN
OKHCJICHHS 3JIEMEHTOB (OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCITUTEIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIINN); TI0 TETUIOBOMY 3P EKTY (3K30- U IHIAOTEPMHUIECKHUE); TIO
¢aze (roMo- ¥ TeTepOreHHbIE); O HAMIPaBJICHUIO (00paTUMBIE U HEOOPATUMBIE); TIO
MCIIOJIb30BAHUIO KaTain3aTopa (KaTaTUTHUYECKUE U HEKATATUTHYECKHE); IO MEXaHU3MY
(panukanbHbIE, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NPOTEKAHUA XMMUYECKUX peakumuidl. BHyTpeHHs SHEprus, SHTaJbIINS.
TemnoBo#t a3 dekT xumuueckux peakuuid. Tepmoxumuyeckue ypapHeHust. CrangapTHas
SHTAJIBIINS PeaKIuii U 00pa3oBaHus BemlecTB. 3akoH [.M.I'ecca u ero ciencrpusi.
DHTpONHUSI.

CkopocTh xumnuyeckux peakuuii. [lonsitue o ckopoctu peakuuii. CKOpocTb TOMO- U
TeTEPOr€HHON PeaKIMu. DHEPrus aKTUBAIUU.

@akTOpPBI, BIMSIOINE HA CKOPOCTh XUMUUECKON peakumu. [Ipupona pearupyrommx
BenecTB. Temneparypa (3akon Bant—I odda). Konuenrpamus. Karanuzaropsl u
KaTaJin3: TOMO- U T€TEPOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C
HEOPraHM4YEeCKUMHU KaTaJIu3aTOpaMu. 3aBUCUMOCTb CKOPOCTH PEAKLUI OT IOBEPXHOCTH
CONPUKOCHOBEHHUSI pearupyroyx BEIIeCcTB.

O0paTumMocTh XUMHYECKHX peakuuid. XuMmu4yeckoe papHoBecue. [lonsrue o
XUMHYECKOM paBHOBECUM. PaBHOBECHBIE KOHIIEHTPALMH. [JMHAMUYHOCTH XUMHYECKOTO
paBHOBecus. DaKTOPbI, BIUSIONIME HA CMEIIEHUE pPABHOBECHS: KOHIIEHTpPAIIMsI, 1aBJICHUE,
temneparypa (npunuun Jle [latensbe).

JdemoHcTpanuu

[IpeBparenne kpacHoro gochopa B GEnblif; KUCIOPOAa B 030H.

Mopnenu 6yraHa u u300yTaHa.

[Tony4yenue kuciaopoaa U3 NepPoOKCHIa BOJOPOAA U BOBL; IErUApaTalys 3TaHoIa.
[enouka npeppaienunii P — P205 — H3PO4; cBoiicTBa yKCYCHOM KUCIOTBI; PEAKIIUH,
uayume ¢ o0pa3oBaHUEM OCa/iKa, T'a3a U BOJIbI; CBOMCTBA METAINIOB, OKUCIICHHE
aNbJIerua B KUCJIOTY U CIIUPTA B alIbJETHI.

Peakuuu ropeHust; peakiuu SHA0TEPMUUYECKHUE HA IPUMEPE PEAKLIUH PA3I0KEHHUS
(3TaHONA, KAJIMUHON CENUTPBI, OUXpOMaTa aMMOHHUS) U SK30TEPMHUUECKUE HA TIPUMEPE
peakuuii coeanHenus (o0ecBeuMBaHue OPOMHOM BOJIbI M PACTBOpPA MEpMaHraHaTa Kajlus
ATUJICHOM, TallleHUE U3BECTH U JIp.).

B3aumoneiicTBUE IIMHKA ¢ paCTBOPAMHU COJITHOW U CEPHOM KMCIIOT IPH Pa3HbIX
TeMIIepaTypax, pa3HbIX KOHLEHTPALMIX COJISTHOW KMCIIOTBI; pa3JIOKEHUE TIEPOKCHIA



KHCIIOpo/a ¢ moMolbio okcuaa mapranua (IV), katanassl cbIporo Msaca U CbIporo
KapTodens.
B3aumogeiicTBie MHKa pa3Iu4yHON MOBEPXHOCTH (IIOPOILKA, MBUIH, TPaHyIl) ¢ KUCIOTOM.
Mopenb «KUITAIIEro CIOS.
Cwmemenue paBHoBecus B cucreme: Fe3+ + 3 CNS— «—— Fe(CNS)3; oMbuieHUE KUPOB,
peaKuuu dTepruPUKaLHH.
3aBUCUMOCTb CTENEHU 3JIEKTPOIIMTHYECKON JUCCOLMAIIMN YKCYCHON KUCIOTBI OT
pa3basnenus. CpaBHenue cBoiicTB 0,1 H pacTBOpoB cepHOl U CEpHUCTON KHUCIIOT;
MYpPaBbUHOM M YKCYCHOM KHCJOT; TUAPOKCHJIOB JIUTHSI, HATPHUS U KaJU.
JlabGopaTopHbIe ONbITHI
[Tony4yenue kuciaopoaa paziokeHHeM MepOKCHIa BOAOPOIa U (WIKM) IepMaHTraHaTa Kajusl.
Peakuuu, nnymmue ¢ o6pazoBaHHEeM Ocajika, ra3a Wi BOABI JJI1 OPraHUYECKUX U
HEOpPraHUYECKUX KUCIIOT.

2.8. PacTBOpHBI

ITonsiTne o pacTtBopax. PU3NKO-XUMHUYECKAs IPUPOA PACTBOPEHUS U PACTBOPOB.
B3anmopelicTBue pacTBOPUTENS U PACTBOPEHHOTO BElllECTBA. PACTBOPUMOCTH BELIECTB.
Crioco0Ob! BbIpaXeHHsI KOHIIGHTPAIIMH PACTBOPOB: MAacCOBasi A0S pACTBOPEHHOTO
BelllecTBa (IPOLEHTHAs ), MOJISIPHASL.

Teopusi 2JIEKTPOJUTHYECKON TUCCOUANMM. MexaHn3M AUCCOMALNN BEMIECTB C
pa3IMYHBIMH TUIIAMHA XUMUYECKUX CBA3€H. BKi1a[ pyCCKHX yYEHBIX B pa3BUTHE
MPEACTABICHUNA 00 ANEKTPOIIUTHUECKOM Auccormanui. OCHOBHBIE MOJIOKEHUS TEOPUHU
ANEKTPOIUTHYECKON ucconuanuu. CTerneHpb MeKTPOIUTHYECKON TUCCOIMAluU U
¢dakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEJTHUE DIIEKTPOIUTHI.

Jucconmanus Boasl. Bomoponssiii nokasarens. Cpena BOJHBIX paCTBOPOB
A5eKTponauTOB. Peakin oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB.

I'maposm3 kak o0MeHHbII npouecc. HeoOpaTuMblil ruApOiIN3 OpraHuYecKuX U
HEOPraHWYECKHUX COCIMHEHNN U €ro 3Ha4€HHUE B MPAKTHYECKON JEATEIbHOCTH YEIOBEKA.

Ooparumplii ruaposaus codieil. CryneHuarsiii ruiponus. [Ipakrnueckoe npuMeHeHne
ruaponusa. 'uaponus opraHuueckux BemecTB (OEIKOB, KUPOB, YIIEBOAOB,
nonauHykieotu10B, AT®) u ero 6uonsoruueckoe U NpakTuieckoe 3HaueHue. OMblICHHE
KUpoB. Peakius sTepudukannu.

JdeMoHCcTpanuu

CpaBHEHHE JIEKTPONPOBOIHOCTH PACTBOPOB NIEKTPOIUTOB.
CMmeleHre paBHOBECHUS JUCCOLMALIMY CIIA0BIX KHCIIOT.

NHauKaTopsl 1 N3BMEHEHUE UX OKPACKH B Pa3HBIX CPEax.
CepHoKUCIBINA U (hepMEHTATUBHBIA TUAPOIIN3 YIIIEBOJIOB.

['uaponus kapOoHATOB, Cyab(ATOB U CUIMKATOB IIEJIOYHBIX METAJJIOB;
JlaGopaTopHbIil ONIBIT

Xapakrep AUCCOLMALMN PA3JIMYHBIX TUAPOKCUIOB.

IIpakTHUyeckoe 3aHATHE

[IpuroroBiieHHE pacTBOPOB PA3IUYHBIX BUIOB KOHIEHTPALIUH.

2.9. OKHMCANTEIBbHO-BOCCTAHOBUTE/IbHbIE PeAKIMH. JJIEKTPOXUMHUYECKHE MPOLECChI

OKuCINTENTbHO-BOCCTAHOBUTEIbHBIE peakunu. CTEreHb OKUCIICHUS.
BoccranoButenu u okucnurenu. OKUCIEHUE U BOCCTAaHOBIIEHUE. BaxkHeunmme
OKHUCJIMTENN U BOCCTAHOBUTENIN. BOCCTAaHOBUTENBHBIE CBOMCTBA METAJNIOB — MPOCTBIX



BelecTB. OKUCIUTENBHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAJNIOB — MPOCTHIX
BemecTB. BoccTaHOBUTEIBHBIE CBOWMCTBA BEIIECTB, 00Pa30BAaHHBIX MJIIEMEHTAMH B HU3IICH
(oTpunaTenbHON) cTeneHn okucieHus. OKUCIUTENbHbIE CBONCTBA BEIECTB,
00pa30BaHHBIX JIEMEHTaAMU B BBICIICH (IMTOJT0XKUTEIBHOMN) CTENEHU OKUCIICHMUS.
OxucnuTenbHbIE U BOCCTAHOBUTEIBHBIE CBOWCTBA BEIIECTB, 00pa30BaHHBIX MJIIEMEHTAMH B
MPOMEKYTOUHBIX CTETIEHAX OKUCIICHHUS.

Knaccudpukanust OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIX peakuuii. Peakuuun
MEXAaTOMHOI'0 U MEKMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIIEHUS. Peakiiuun
BHYTPUMOJIEKYJIIPHOTO OKHCJIEHUSA-BOCCTAHOBICHUS. Peakiinm caMmOOKHCIICHUS -
CaMOBOCCTAHOBJICHUS (AUCTIPOMOPIIMOHUPOBaHMS). MEeTOo/Ibl COCTAaBIICHUS YpaBHEHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTo 2JIeKTpoHHOTro OanaHca. BiusHue
Cpedbl Ha IMTPOTEKAHUE OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

XuMH4ecKkre HCTOYHUKH TOKA. DJIEKTPOAHbIE MOTEHIMANBL. Psii cTaHIapTHBIX
AIEKTPOAHBIX MOTEHIIUAJIOB (PJEKTPOXUMUYECKUI Psii HAPSIAKEHUN METAILIIOB).
["anpBaHMYECKUE DIIEMEHTHI ¥ PUHIIUITBI UX pa0oThl. COCTaBICHUE TabBAHNYECKUX
anemMeHToB. OOpa3oBaHue TaIbBAHUYECKUX TIap IPU XUMUYECKHUX MPOIeccax.
["anpBaHMYECKHE SIIEMEHTHI, IPUMEHAEMBIE B )KU3HU: CBUHILIOBAsI aKKYMYJISITOpHAs
Oarapes, HUKeb-KaIMUEBbIE OaTapeu, TOIUIMBHBIEC SJIEMEHTHI.

DJIEKTPOJIM3 PACILIABOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB. [Iporecchl,
IIPOUCXOAILINE HA KATOJIE U aHOAE. Y PABHEHUS DJIEKTPOXUMHUYECKHUX MTPOLECCOB.
DJIEKTPOJIN3 BOJAHBIX PACTBOPOB C HHEPTHBIMHU SJIEKTPOAAMHU. DJIEKTPOJIU3 BOIHBIX
PacTBOPOB C PACTBOPUMBIMH dJIEKTpoAaMu. [IpakTuueckoe npuMeHEHHE IIEKTPOIU3A.
JdemMoHcTpanuu
BoccraHoBienne nuxpoMara Kaiusi HUHKOM.

Boccranosnenue okcuaa meau (I1) yriem u Bogopoaom.
BoccranoBienue nuxpomMara Kajiusi STUIIOBBIM CIIUPTOM.
OKucnuTeNnbHbIE CBONCTBA A30THOM KUCIIOTHI.

OkucnuTenbHbIE CBOMCTBA IUXpOMATA KaJIusl.

["asibBaHUYECKUE IIEMEHTHI U OaTapeiKu.

OnekTponu3 pactBopa xjopuaa meau (II).

JlaGopaTopHbIe ONBITHI
B3aumopelnicTBre METAIIOB ¢ HEMETAIUIAMH, a TAKXKE C PACTBOPAMU COJIEU U paCTBOPAMU
KHCJIOT.
B3anmonencTBue cepHON M a30THOM KUCIJIOT ¢ MEJIBIO.
OkucnuTenbHbIE CBONCTBA IEpMaHTraHaTa KaJIKsl B Pa3JIMYHbIX CpEax.
2.10. Knaccudukauus Bemects. [IpocThie BemecTBa

Knaccundukanus HeopranudecKux BeumiecTB. [[pocTeie U Cl10KHBIE BELIECTBA.
Oxkcunpl, ux kiaccudukanus. ['Mapokcuapl (OCHOBaHUS, KUCIOPOICOAEPKALUE KUCTOTHI,
amdorepHbie ruapokcuabl). Kucnorsl, ux knaccudukanus. OcHOBaHUS, UX
kinaccudukanus. Conu cpeHue, KUciable, OCHOOBHBIE M KOMIUIEKCHBIE.

Metansl. [TonoxxeHre METAIIIOB B IEPUOJUUECKON CCTEME U OCOOEHHOCTH CTPOEHUS
ux atroMoB. IIpocTeie BelecTBa — MeTauIbl: CTPOEHUE KPUCTALIOB U METAJINYECKAS
XUMHUUYecKas cBs3b. O01Me pusniyeckre CBONCTBA METAJIIIOB M UX BOCCTAHOBUTEIIbHBIC
CBOMCTBA: B3aUMOJEHCTBHE C HEMETAIIIaMU (KHCIIOPOIOM, FaJOT€HaMU, CEPOi, a30TOM,
BOZOPOJIOM), BOJIOW, KUCIIOTAMH, PACTBOPAMU COJIEH, OPraHMYECKUMU BELIECTBaMU



(cipTamMu, rajoreHajikaHaMu, GEeHOJIOM, KUCI0TaMHt), enodamMu. OKCUIbI U
TUAPOKCUIBI METAILIOB. 3aBUCUMOCTb CBOMCTB 3TUX COCIMHEHUH OT CTENIEHENH OKUCIICHUS
METAJIJIOB. 3HAUEHUE METAJJIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3us merasios. [lonsitre koppo3nn. XuMudeckast KOppo3usi.
DnekTpoxuMuueckas Koppo3us. CriocoObl 3aUThl METAIOB OT KOPPO3HUH.

OO01ue crnoco0bI MOTyYeHUs1 MeTaI0B. MeTauisl B pupozae. Mertamryprus u ee
BUJIBL: TUPO-, TUJIPO- U AIEKTPOMETAILTYPrHUsl. JIEKTPOIN3 PACITIABOB U PACTBOPOB
COEIMHEHUI METAJIJIOB U €r0 MPAKTUYECKOE 3HAYEHHE.

HemeTtasisbl. [Tonoxenue HemetamioB B [lepuonnueckoit cucreme, 0COOEHHOCTH
CTPOEHHMS UX aTOMOB. DJIEKTPOOTPHUIIATENBHOCTb.

bnaropoaHbie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIarOPOJIHBIX Ta30B U
O0COOEHHOCTH UX XMMHYECKUX U (PU3NYECKUX CBOMCTB. HemeTamibl — mpocThie BEIecTRa.
HX aTOMHOE U MOJIEKYJISIPHOE CTPOEHUE UX. AJIIOTponrsa. XUMUYECKUE CBOMCTBA
HeMeTaTOB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOAECHCTBUE C METAJUIAMH, BOJOPOAOM,
MEHE€ 3JIEKTPOOTPULIATEIbHBIMA HEMETAINIAMH, HEKOTOPBIMU CJIOKHBIMHU BEIIECTBAMHM.
BoccranoBuTenbHbIE CBOMCTBA HEMETAIIJIOB B PEAKIHUAX C (PTOPOM, KUCIOPOIOM,
CJIO’)KHBIMH BEIIECTBAMU — OKUCIUTENISIMU (a30THOM U CEPHOM KUCIOTaMHU U JIp.).
JleMmoHCcTpauumn
Konnexuus «Knaccudukaiuys HEOpraHU4eCKUX BEIIECTBY» U 00pasilbl MpecTaBUTENeH
kiaccoB. Komnekmus «Knaccudukaiusi opraHMuecKix BemecTB» U 00pasiibl
MIPEACTABUTEINIEH KIAaCCOB. MOIENIN KPUCTATUIMYECKUX PEMIETOK METAJIIOB.

Komexmust MeTamioB ¢ pa3HbIMU (GU3HUECKIMU CBOMCTBaMH. B3anMopeicTBre mutus,
HATpUsl, MArHUS U JKeJie3a C KHUCIOPOIOM; IIETOYHbIX METAIIJIOB C BOAOM, CIUPTaMU,

(eHOoJIOM; IMHKA C pacCTBOPAMHU COJISHOM M CEpPHOM KUCJIOT; HATPUS C CEPOM; aTFOMUHUS C
HOI0M; 5Kelle3a ¢ pacCTBOPOM MEIHOTO KYIopoca; allOMUHUS C PACTBOPOM €IKOT0 HaTpa.
Okcupl ¥ rUIpOKCHIbI XpoMa. Koppo3ust MeTaIuIoB B 3aBUCUMOCTH OT YCIIOBHM. 3aIuTa
METAJJIOB OT KOPPO3UU: 00pasIbl «HEPKABEEK, 3AIUTHBIX MOKPHITHH. Konekus py.
DIIEKTPOIU3 pacTBOPOB cojel. Monenn KpUCTaJUIMYECKUX PEMIETOK Hoa, anMasa,
rpaduta. Amnorponust pocdopa, cepbl, KUCIOPOIA.

B3aumoperictBrue Bonopoaa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATPHUsI C HOAOM; XJI0pa C
pacTBOpPOM OpOMHMJIa KaJIusl; XJOPHOM U CEPOBOOPOAHON BOIBI; 00ECIIBEUMBAHUE
OpOMHOM BOJIBI STUIICHOM HJIH all€TUIICHOM.

JlaGopaTopHbIe ONBITHI

O3HakoMmIIeHHE ¢ 00pa3aMu MPEACTaBUTENCH KIaCcCOB HEOPTaHUYECKUX BEIIECTB.
O3zHakomiieHHe ¢ 00pa3iamMu MpeCTaBUTENIEH KJIaCCOB OPTAaHNUECKUX BEIIECTB.
O3HaKOMJIEHHE C KOJUIEKIMEN PY/I.

Ilonydenne kucaopoaa U €ro CBOMCTBA.

[TonydeHnne BOIOPOAA U €70 CBOMCTBA.

IlonydeHne mIacTU4ECKON CEpPhl, XUMUYECKHE CBOMCTBA CEPBI.
B3anmopelicTBue METAIIJIOB C PaCTBOPaMU KUCJIOT U COJIEH.

CaolicTBa yriisi: aacopOLUUOHHbIE, BOCCTAHOBUTEIbHBIE.

B3aumonenicTBre IUHKA WA ATIOMUAHUSA C PACTBOPAMH KUCJIOT U IIECIOYEH.

OkpalmrBaHue MJIaMEHU KAaTHOHAMHU IIEJIOYHBIX U EJTOYHO3EMEIbHBIX METAJIIOB.

2.11. OcHOBHBIE KJIACChl HEOPTAHUYECKHUX H OPraHUYECKHUX COeTUHEeHUil



Boxopoansie coenuHeHus HeMeTa10B. [lonydeHre amMuaka u XJI0poBOAOpoAa
CUHTE30M M KOCBeHHO. DPuznyeckue cBoicTBa. OTHOIIEHHUE K BOJIE: KUCJIOTHO-OCHOBHBIE
CBOWCTBA.

Oxcuabl 1 aHTUAPUIBLI KApOOHOBBIX KMEJIOT. HeconeoOpasyromiue u
cosieo0Opa3yromue oKCuabl. KucmoTHbie OKCHIBI, MX cBOMCTBA. OCHOBOHBIC OKCHJIBI, X
cBoiCcTBa. AM(DOTEpHBIE OKCUIBI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJ/IOB METAJIOB
OT CTETIEHU OKUCIECHUSI. AHTUAPUJIBI KAPOOHOBBIX KUCIOT KaK aHAJIOTU KUCIOTHBIX
OKCH/IOB.

Kucaorsl oprannyeckue u Heopranmieckue. Kuciorsl B CBeTe TeOpuun
AIEKTPOIUTUIECKON aucconnanmu. KucioTel B CBETE€ NPOTOIUTHIECKOU TEOPHH.
Kiaccudukanys opraHu4eckux U HeopraHudeckux kuciaot. OO1iue cBoMCTBa KUCIIOT:
B3aMMOJICHCTBUE OPraHUYECKUX U HEOPTaHUYECKUX KHUCIIOT C METaljlaMi, OCHOOBHBIMU 1
aM(pOTEpHBIMU OKCHUJIAMU U TUJIPOKCUAAMH, COISIMU, 0Opa30BaHUE CIOKHBIX d(DUPOB.
OcoOeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT.

OcHoBaHNsI OpraHuvecKne U Heopranudeckue. OCHOBaHMS B CBETE TEOPUU
AIEKTPOIUTHIECKON aucconuanuu. OCHOBaHUS B CBETE MPOTOJUTUYECKON TEOPHUHU.
Knaccudukarus opraHndecKux 1 HEOPTAaHNYECKUX OCHOBAHUH. XUMUYECKHUE CBONCTBA
1IesI04eil 1 HepacTBOPUMBIX OCHOBaHM. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUM:
aMMHaKa U aMMHOB. B3auMHO€ BIMSIHME aTOMOB B MOJICKYJIE€ aHWJIMHA.

AM@oTepHbIe OprannyecKkue U HeopraHuveckue coequHeHnsi. AMPoTepHbIC
OCHOBAHUS B CBETE MPOTOJUTHUUECKON Teopru. AM(POTEPHOCTh OKCHUJIOB U THJIPOKCH]IOB
MEPEXOAHBIX METAUIOB: B3aUMOICMCTBUE C KUCIOTAMH U IIETOYAMMU.

Coau. Knaccuduxanus nu xumudeckue cBorMcTBa coseil. OCoOOeHHOCTH CBOWCTB COJe
OPTraHUYECKUX U HEOPTaHUYECKHUX KUCIIOT.

I'eneTnueckasi CBSI3b MEKIY KJIACCAMHU OPraHMYECKNX U HEOPTaHUYECKHX
coenrHeHni. [IoHATHE O TEHETUUECKOM CBS3U U TEHETUYECKUX PsIIaX B HEOPraHUYECKOU
1 opraHnyeckoil xumuu. ['eHeTnyeckue psiibl MeTaa (Ha IpuMepe KalblUs U Kele3a),
HeMeTallyia (Cepbl U KPEMHUS ), IEPEXOIHOTO JIeMeHTa (LuHKa). ['eHeTnueckue psajsl U
T€HETUYECKAs CBS3b B OPraHUYE€CKOM XUMHUU. EMMHCTBO MHpa BEIIECTB.

JdemoHcTpanuu

Komnnekium KUCI0THBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB, JIEMOHCTPAIIMS UX CBOMCTB.
B3aumoneiicTBie KOHIIEHTPUPOBAHHBIX a30THON U CEPHOM KHCIIOT, a TAK)Ke pa30aBIeHHON
a30THOM KHCIJIOTBI C MEZBIO.

Peakius «cepeOpstHOro 3epkanay Juisi MypaBbUHON KHCIIOTHI.

BsaumoneiicTBue pacTBopa ruJipoKCUAa HATPHUS C KUCIOTHBIMU OKCHJIAMU (OKCHUIIOM
dbocdopa (V)), amborepHbIMU THAPOKCUAAMU (TUAPOKCUIOM IIMHKA). B3anumoseiicTBre
aMMHaKa C XJIOPOBOJIOPOAOM U BOJOW. AHAJIOTUYHO /I METUJIAMUHA

B3anmopelicTBue aMMHOKHUCIIOT C KUCIOTaMU U 1ienodyamu. OCyllecTBIECHNE MEPEXOI0B:
Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2 P — P205 — H3PO4 Cu — CuO — CuSO4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbIe ONBITHI

ITony4yeHnne u CBOKMCTBA YIJIEKHCIIOrO ra3a.

CRoiicTBa CONSTHOM, CepHOM (pa3daBIeHHOI) U YKCYCHOM KUCIOT. B3anmoneiicTBue
TUAPOKCHA HaTpus ¢ cossimu (cynbharom mean (I1) u xmopumgom aMMoHws).
Paznoxenne runpokcuaa Meau.



[Tonyuenue u ampoTepHbIE CBONCTBA THIPOKCU/IA ATFOMUHUSI.
Ilonydenue KkeCTKOM BOJBI U U3YUEHUE €€ CBOWCTB.
YcTpaHeHre BPEMEHHOM Y MOCTOSSHHOM KECTKOCTH.
IIpakTuyeckue 3aHATHSA
[Tony4yeHnue XJI0poBOAOPOIA U COITHON KUCIIOTBI, UX CBOMCTBA.
ITonyyenne ammuaka, ero CBOMCTBaA.

2.12. Xumusi 3JIeMEHTOB
S-DJ1E€MEHTHI

Boaopoa. J[BoiiCTBEHHOE MOTOKEHUE BOAOPO/IA B IEPUOAUECKON cucTeMe. M30TombI
Bogopoza. Tsxenas Boga. OKUCIUTENBHBIE U BOCCTAHOBHUTENIbHBIE CBOMICTBA BOJIOPO/IA,
€ro MoJIy4yeHue U IIpuMeHeHue. Pos Boopoaa B )XMBOM U HEXKUBOU Npupoae. Boaa. Ponb
BOJIBI KaK CPeoo0pasyrolero BemecTBa KISTKH. IKOJOTUIECKUE aCTIeKThI
BOZOII0JIb30BAHMS.

uemeHnThl IA-rpynnsl. llenounsie Metamibl. O0mas XapakTepUCTUKA IIET0YHBIX
METAJUIOB HA OCHOBAHUH MOJIOKEHUS B [leproguueckon cucreMe 3J1eMEHTOB
J.N.MenneneeBa u ctpoeHus atomoB. [lonydenue, pusnyeckue u XMuMUYECKUE CBONCTBA
HIETOYHBIX METAI0B. KaTHOHBI MIETOYHBIX METAJJIOB KaK BAKHENIIAs XUMUYECKas
(dbopmMa X CyIeCTBOBAHMS, PEr'YJISTUBHAS POJIb KATUOHOB KaJIMs U HATPHUS B )KUBOU
kietke. [IpuponHbie coenuHEHUsT HATPUS U KaJlvs, X 3HAUYCHUE.

DuemenTsl IIA-rpynnei. O011as XxapakTepucTUKa MET0YHO3EMETbHBIX METAJUIOB U
MarHvs Ha OCHOBAHUHU NOJ0KEHUSA B [lepnoanueckon cucTeMe 3J1EMEHTOB
J.M1.Menneneena u ctpoeHus aroMoB. Kanbiuii, ero noimydenne, Gusndeckue u
XUMHUYECKUE CBOWCTBA. BakHenmme cCoeIMHEHNsI KJIbIMsA, UX 3HAYCHUE U IIPUMEHEHUE.
Kanpuuii B nmpupoje, ero Ouoaorunyeckas poiib.
p-DJIEMEHTHI

AsrromuHMA. XapaKkTepruCTHKa aJTIOMUHUS Ha OCHOBaHUM NoJIoKeHMs B [leprnoanueckon
cucteme aneMentoB JI.1.MenneneeBa u crpoenus aroma. [lonydenne, pusndeckue u
XUMHUYECKUE CBOMCTBA AIIOMUHUS. BaxkHele COeIMHEHNS aJTFOMUHMS, UX CBOMCTBA,
3HAYEHUE U IpuMeHeHue. [IpuponHbie CoeAMHEHUS aTFOMUHUSL.

Yraepoa u kpemuuii. OOmas xapakTepruCTUKAa HA OCHOBAHUU UX MOJIOKEHUS B
ITepuognueckoin cucreme JI.M1.MenaeneeBa u crtpoenus aroma. [Ipocteie BemecTna,
o0pa3oBaHHbIE 3TUMH dieMeHTaMu. OKCHIBI U THIPOKCUIBI YTIAEpOaa U KPEMHUSI.
Baxkneimme coiu yrojibHOW U KpEMHUEBOU KUCIOT. CUIIMKAaTHAs IPOMBIIUIEHHOCTD.

I'anorensl. O01Iast XapaKTePUCTUKA TAJIOTCHOB HA OCHOBAHUY MX TTOJIOKEHUS B
[Tepnonuueckoit cucteme snemeHToB [.M1.MenaeneeBa u CTpoeHUsI aTOMOB. | aioreHsr —
MPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMHUUYECKUE CBOMCTBA, MOJYYEHHUE U
npuMeHeHne. BaxxHenme cCoeIMHeHUs TaIOT€HOB, UX CBOMCTBA, 3HAYCHUE U
npuMeHeHue. ['aorensl B ipupoae. buosmornyeckas posib rajJoreHos.

Xaabkorenbl. O011as XapakTEPUCTHUKA XAJIbKOT€HOB HA OCHOBAHUU UX TOJIOKEHUS B
ITepunoguueckoit cucreme snemeHToB [[.M1.MenneneeBa u cTpoeHust aTOMOB. XaJIbKOT€HbI
— mpocThie BelecTBa. Amtorponus. CTpoeHUE MOJIEKYJT aJUTOTPOITHBIX Moiu(uKauil u
ux cBoucTBa. [lonydenue u npuMeHeHne KUCiIopoaa u cepbl. XaabKOIr€HbI B IPUPOAE, UX
OuoI0oruYecKas polib.

duieMeHTbl VA-rpynnbl. O011as XapakTepUCTHUKA 3JIEMEHTOB 3TOW IPYIIIbI Ha
OCHOBaHMM UX MoJiokeHus B [leprnoanueckon cucreme snemenToB JI.M.MeHnneneesa u



cTpoeHust aToMoB. CTpoeHHe MOJIEKYJIbI a30Ta U aJUIOTPONHbIX Moaudukaruii hocdopa,
X (GU3UICCKHE M XUMHYCECKHUE CBOMCTBA. BolopoiHbIe coeqMHEHUS 3JIEMEHTOB V A -
rpynmsl. Oxkcuzbl a3ota u pocdopa, COOTBETCTBYIOIIME UM KUCTOTHI. COJIM ATUX KUCIIOT.
CBolicTBa KUCIOPOJHBIX COEAMHEHUH a30Ta U Pocdopa, X 3HAUCHUE U TPUMEHEHUE.
A3ot u docdop B npupoje, uX OuoIorudecKas pob.

uemeHThbl IVA-rpynnbl. O61ias XxapakTepyuCcTHKa 3JIEMEHTOB 3TOM IpyIibl Ha
OCHOBaHUM uX nonoxeHus B [lepuognueckont cucreme anemenToB [[.M1.Menneneesa u
CTPOEHUS aTOMOB. YTJepoa U ero ajuiorponusi. CBONCTBA aJUIOTPOIHBIX MOIU(pUKAIIUN
yIiIepoAa, X 3HaYeHUue W npuMeHeHue. OKCUAbl U TUAPOKCUBI YITIEPOJA U KPEMHHUS, UX
xumMuyeckue cBorcta. Conu yroibHOM U KPEMHHUEBBIX KHUCIIOT, UX 3HAYECHUE U
npumeHenue. [IpuponooOpasyroias posib yriaepoja st >KUBOK U KPEMHUS ISl HEKUBOU
MIPUPOLBI.
d-DneMeHTbI
Ocob6ennoctu crpoennst aromoB d-3memenToB (IB-VIIIB-rpynm). Menp, muHK, Xpom,
’KeJIe30, MapraHell Kak MPOCThIe BEUIECTBA, X (PU3NUECKUE U XMMHUYECKHE CBOWCTBA.
Haxoxnenue 3TuX MeTauioB B PUPOJIE, UX MonyyeHue u 3nauenue. Coenrnenus d-
AJIEMEHTOB C PA3JIMYHBIMU CTENIEHAMM OKUCIIEHUA. XapaKTep OKCUI0B U TUAPOKCUIOB
ATUX JIEMEHTOB B 3aBUCHMOCTH OT CTETIEHU OKHCIICHHS METAJIA.
JemoHcTpanuun
Komiekiuu npocThiX BelecTB, 00pa30BaHHBIX JIEMEHTAMU PA3IMYHBIX AJIEKTPOHHBIX
CEMEUCTB.
Kosekunn MuHEPAIOB ¥ TOPHBIX MOPOA.
[Tony4yenue annoTponHbIX Moau(UKALIUN KUCIIOpoa, cephl, pochopa. Xumuueckue
CBOICTBa BOI0OPO/Ia, KHCIOpOAa, cepbl, pocdopa, raJoreHoB, yriepoaa.
Okcuzsl cepebl, a30Ta, Yriaepoaa, Kele3a, Mapraia, MeIu C pa3InyHbIMU CTEIECHIMU
OKHCJICHHUS, UX CBOMCTBA.
I'mapokcuasl cepbl, Xpoma, Maprasua, xene3a, Meid, aATFOMUHUS U [IUHKA, UX MTOJIy4YCHUE
Y XUMHAYECKUE CBOMCTBA.
JlaGopaTopHbIe ONBITHI
N3ydeHue CBOMCTB ITPOCTHIX BEIIECTB U COCTMHEHHUM S-2JIEMEHTOB.
N3ydeHue CBOMCTB IIPOCTHIX BEIIECTB U COCIUHEHUN P-3JIEMEHTOB.
N3ydenune CBONCTB MPOCTHIX BEIIECTB M COSAMHEHUI d-271eMEHTOB.
IIpakTHyeckue 3aHATUSA
[Tony4yeHne ruIpOKCUI0B ATFOMUHUA U IUHKA; HCCIEA0BAHUE UX CBOUCTB. [lomyuenne n
HCCJIEIOBaHNE CBOMCTB OKCHJIOB CEpPHI, yriaeposaa, pocdopa.

2.13. XumMud B ;KH3HM 0011leCTBa
XumMus ¥ MPOU3BOACTBO. XMMHUUYECKAsI TPOMBIIUIEHHOCTh 1 XUMHYECKHE

TexHONOruu. ChIpbe 11 XUMHUYECKOW MPOMBINUIEHHOCTH. Bojia B XuMHueckoi
MIPOMBIIIJIEHHOCTH. DHEPTUS Il XUMHUYECKOT O MTPOU3BOACTBA. HayuHble NpUHIIHIIBI
XUMUYECKOr0 IPOU3BOCTBRA. 3alllMTa OKPYKAIOILIEW Cpebl M OXpaHa Tpy/a Mpu
XUMUYECKOM NPOn3BOACTBE. OCHOBHBIE CTAIMN XUMUYECKOr0 Npon3BoAcTBa. CpaBHEHHUE
MMPOU3BOACTBA aMMHUAKa U METAHOJA.

XuMus B CeJIbCKOM X0351iicTBe. XMMH3aLUsI CEIbCKOI0 XO3S1ICTBA U €€ HAIPABJICHUSI.
PacTenus v mouBa, MOYBEHHBIN MOTIOMIAIONINN KOMITIEKC. Y TOOPEHUS U UX



Kkiaccudukainusa. XMMUYECKHUE CPEJICTBA 3alUThl pacTeHul. OTpUIaTeIbHbIC
MOCJIC/ICTBHS MPUMEHEHHUS IMECTUIIHIOB U O0phOa ¢ HUMH. XUMH3aINs )KHBOTHOBOJICTBA.

XuMus ¥ IK0JI0rus. XMMUUECKOE 3arpsA3HEHNE OKpYyX arolieil cpenbl. OxpaHa
ruApocdepbl OT XUMUYECKOro 3arpsi3HeHus. OxpaHa MOYBbl OT XMMUYECKOTO
3arpsisHeHust. OxpaHa aTMoc(epbl OT XUMHUYECKOTO 3arpsizHeHus. Oxpana Qopsl u
(ayHbI OT XUMHUYECKOTO 3arpsi3HeHMs. BUOTEXHOJIOT Ul U TeHHAs UH)KEHEPUS.

XuMus ¥ MOBCEJHEBHASA KU3Hb YeioBeKa. JlomamHsas anTeka. Moronmuye 1 4ucTAImume
cpenctea. Cpencta 00pbObI ¢ OBITOBBIMU HACEKOMBIMU. CpeAcTBa JIMUHON TUTUEHBI U
KOCMETHKH. XUMUS U Nuilla. MapKUPOBKH YITAKOBOK MUILEBBIX U TUTUEHUYECKUX
MPOJIYKTOB U YMEHUE UX YUTATh. DKOJIOTUS KUIUIIA. XMMHUS U TCHETUKA YEITOBEKa.
JemoHCcTpanuun
Mopenu npou3BOACTBA CEPHOM KUCJIOTHI U aMMHAKA.

Komneknust ynobpenuii u necTuiu0B.

OO0pasupl cpeACcTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MIPENApATOB.

IIpakTH4yeckue 3aHATHS

O3HaKOMJICHHE C KOJIJIEKIIMEH ya10OpEeHUN U MECTUITUIOB.

O3zHakomiieHHE ¢ 00pa3aMu CpesICTB OBITOBON XMMUH U JIEKAPCTBEHHBIX TPETIapaTOB.



IIpumepHbIe TEMBI 10KJIA10B, COOOIIEHUI, MHANBUAYAJIbHbIX MIPOCKTOB
buorexnonorus u reHHas nHxeHepus — texHosorun XXI Beka.

. HanoTexHonorust kKak mpuOPUTETHOE HANPABIEHUE PA3BUTHUS HAYKH U
MIPOU3BOJICTBA POU3BO/ICTBA

. B Poccuiickoit @enepannn. CoBpeMeHHbIE METOJIbI 00€33apaskuBaHUs BOJIBI.
. AJoTponus METaJUIOB.

. Kuznb u gesareapHocth JI.M.Menaeneena.

. «[lepuoanueckomy 3aK0OHY OyJlylliee HE TPO3UT PA3PYIICHUEM. .. »

. Cunre3 114-ro snementa — TpuyM@ poCCUHUCKUX (HU3UKOB-SIEPILIUKOB.

. N3otonsl Bogopoaa.

. Hcnonb30oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEIISIX.

. PeHTreHoBckoe U3ydeHHE U €ro UCIOJIb30BAHNE B TEXHUKE U MEIULIMHE.

. [1na3ma — 4eTBepTOE COCTOSTHUE BEUIECTRA.

. AmMopHbIe BemiecTBa B IpUpoJie, TEXHUKE, OBITY.

. OxpaHa OKpy’Karollei cpeasl 0T XUMHYECKOT0 3arpsi3HeHus. KoimuecTBeHHbIE

XapaKTEPUCTHUKH 3arpsi3HCHUS OKpY KaroIiel cpesl. [I[puMeHeHre TBeporo u
razoo0paszHoro okcuaa yriaeposaa (IV).

. 3ammTa 030HOBOI'0 SKpaHa OT XMMUYECKOT0 3arpsi3HEHUSL.

. I'pybonucnepcHbie CUCTEMBI, UX KJIacCU(PUKAIIMS U UCTIONH30BAHUE B
npodeccronansHOM AesaTenbHocTH. KocmeTnieckue renu.

) [IprMeHeHne CyCIIeH3Ui U DMYJIbCUM B CTPOUTEIILCTBE.

. Munepaiibl ¥ TOpHBIE TTOPOIBI KAK OCHOBA JINTOC(HEPHI.

. PactBopb!l BOKpyr Hac. Tumsl pacTBOpOB.

. Bopa kak peareHT u cpeaa 1l XHMUYECKOTO IPOLECCa.

. Kuznb u gearenbHocth C.AppeHuyca.

. BxkJaj1 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPUHU IICKTPOITUTHYECKON
JUCCOLMALAN. Y CTPAHEHUE KECTKOCTH BOJABI HA MPOMBILIJICHHBIX MPEINPUATHSX.

. CepHas kucnoTa — «xjie0 XUMUYECKON MPOMBIIILIEHHOCTH.

. Hcnonp30BaHMEe MUHEPATIBHBIX KUCJIOT HA MPEAIPUATUSIX PA3TIMUHOTO MPODUIIS.
. OKcubl ¥ CONU KaK CTPOUTENbHBIE MAaTEPUAIIBI.

. Hcropus rumca.

. [ToBapeHHast COJIb KaK XUMHUYECKOE ChIPhE.

. MHoronukuii kKapOOHAT KaNbIHs: B IPUPOE, B IPOMBIIIIIEHHOCTH, B OBITY.

. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

*DJIEKTPOIU3 PACTBOPOB 3JIEKTPOIUTOB.

. DJIEKTPOJIN3 PACILIABOB AJIEKTPOJIUTOB.

. [IpakTrueckoe mpuMEHEHUE IIEKTPon3a; padhUHUPOBAHUE, TATbBAHOIIIIACTUKA,
rajgabBaHOCTEIrUs.

. Kuznp u gesareabHocTh 1. J[3BMU.

. Posnp MeTannoB B UCTOpUM YEI0BEUECKON IMBWIN3aLUU. VICTOpHS OTE€UECTBEHHOM

yepHOU MeTaiurypruv. COBpEMEHHOE METAILTYPTHUECKOE IIPOU3BOICTBO.

HcTopust oTe4ecTBEHHON LIBETHOW METAJLTYPIrUuu. PO METaIoOB U CIUIABOB B HAYYHO-
TEXHUYECKOM MPOrpecce.

Kopposus meranioB u cnocoObl 3aIUThl OT KOPPO3HH.

. WueptHble Wiin 6J1aropoIHbIE Ta3hbl.



° PO)K,H&IOHII/IC COJIN — T'aJIOI'CHBEI.

. HcTopust IBEICKON CIIUYKH.

. Hctopusi BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XUMHH.

. Kuznb u gearenbHocth A.M.bytneposa.

. Burtanusm u ero kpax.

. Ponb 0T€ueCTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUU MUPOBOM OpPraHUYECKOMN
XUMUHU.

CoBpeMEHHBIE NPEICTABICHUS O TEOPUU XUMUYECKOT'O CTPOEHHUS.

. DKOJIOTMYECKUE ACTIEKThI UCTIOJIb30BAHUS YTIEBOJAOPOIHOIO ChIPHSI.

. DKOHOMHUYECKHE ACIEKThI MEXKTYHAPOJAHOT O COTPYJHUYECTBA MO UCTIOJIb30BAHUIO

YTJIEBOIOPOTHOTO CHIPBSL.
Hcropust OTKPHITHS U pa3paOOTKH Ta30BBIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoi
®denepanuu. XuMHUs yTriIeBOJOPOIHOTO ChIPbs U Mos Oynyiias npodeccus.

. YTrineBonopoaHOE TOIIMBO, €r0 BUABl U HA3HAYCHHE.

. CUHTeTHYEeCKHUE KayuyKH: UCTOPUSI, MHOTOOOpa3ue U MEePCIIEKTUBBI.

. Pe3nHoTeXHMYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.
* CBapo4HOE MPOU3BOJICTBO U POJIb XUMHUHU YTIIEBOJOPOIOB B HEM.

. Hedtb 1 ee TpancopTupOBKa Kak OCHOBA B3aMMOBBITOJJHOTO MEXIYHAPOIHOTO

COTPYAHUYECTBA



6. TemaTnuyeckoe MJIAHUPOBaHHUE

[Ipu peanuzanuu comepxanus 001Ie00pa3o0BaTENbHON yUeOHON TUCIIUTIITAHBI
OV ]1.09.Xumus B npenenax ocBoenus OITOIT CITO Ha 6a3e 0CHOBHOT'O OOIIIET0
o0pa3oBaHMsI ¢ MOJydeHueM cpeaHero oomiero oopaszosanus (IITTKPC, ITICC3)
MaKCHMaJIbHasl yueOHast Harpy3ka 00y4Jaromuxcsi COCTaBIISIET:

no crenuanbHocTu 36.02.01 Berepunapus / ykpynHeHHas rpyria mpodeccui,

crenuanbHocTe! u HampaBienuit noaroroBku (YI'C) 36.00.00 Berepunapus u
300TexHus — 162 yaca, U3 HUX aynuTopHas (00s13aTenbHas) Harpy3Kka 00yJaronuxcs,
BKJIIOYAsl TAOOPATOPHBIE OMBITHI U MPAKTHYECKUE 3aHATUsA, — 108 yacos;

camocTosITeNbHas pabora oOyJaronuxcst — 54 gaca.
Buj yueOHoii padoThl KoaunyecTBo yacoB
AynutopHble 3aHsTHs. Conep:kanue o00y4eHHs Cnenunanbnoctu CIIO
Baenenue 1
1. Opranuyeckas Xumust 51
1.1. IIpenmer oprannueckoi xumuu. Teopus cTpoeHus 5
OPraHUYEeCKUX COCTUHEHUMN
1.2. IIpenenbHbIE YTII€BOIOPOIBI
1.3. DTuineHOBbIE U JUEHOBBIE YTIIEBOAOPOIbI
1.4. AlleTHJIEHOBBIE YTII€BOIOPO/IbI
1.5. ApomaTudeckue yriaeBogopOIbl
1.6. IIprpoiHbIE HICTOYHUKH YTIIEBOJLOPOIOB
1.7. I'nipOKCUIIbHBIE COEAMHEHMUS
1.8. Anpaeruipl U KETOHbI

1.9. KapOoHOBBIE KUCIIOTHI M UX TPOU3BOIHBIC

1.10. Yriaesoasl

1.11. AMHHBI, aMUHOKHCIIOTEI, OCIIKH

WO WA WWW A~ >

1.12. Azorcoaepkaiye TeTepOIUKINICCKIE COSTUHCHHUS.
HyxknenHnoBble KUCTOTHI

1.13. buonornuecku akTUBHEIE COEIUHEHUS

2. O0uasi 1 HeOpraHuvecKkass XuMHusl

SN

a1

6

2.1. Xumus — Hayka 0 BelIeCTBax

2.2. CtpoeHue aToma

2.3. Ilepunoauyeckuii 3akoH u Ilepuoauyeckas cuctema
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa

2.4. CtpoeHue BeniecTna

2.5. Tlonumepsl

2.6. JlucnepcHble CUCTEMBI

| W

2.7. XuMHYECKHE PEAKIIUN

2.8. PacTBOpBI

2.9. OKUCIUTENIPHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
DJIEKTPOXUMUYECKHE MTPOLIECCHI

2.10. Knaccuduxkanus Beniects. [IpocTrie BemecTsa

OO IN N O

(63}

2.11. OcHOBHBIE KJIacChl HEOPTrAHUYECKUX U OPraHUYECKUX 6
COEIUHEHNN
2.12. XyuMus >JIeMEHTOB 6
2.13. XuMus B )KU3HU OOIICCTBA 3
Hroro 108
BHeaynutopHasi caMocTosiTeNIbHAs paboTa 24




[ToaroroBka BBICTYIUIEHUH 1O 3a/IaHHBIM T€MaM, JJOKJIaJ0B,
COOOIIECHHH, 3cCe, UHANBUIYATBHOTO

IIPOEKTa C UCMOIb30BaHNEM UH(POPMAIIMOHHBIX
TEXHOJIOTHM U JIP.

IIpome:kyTouyHas arrecrauus B popme nuddepeHunpoBaHHOI0 3a4eTa

Bcero

| 162




TemaTuueckuii IIaH u cogepxkanue ydeoOHoi rucuumianabl OY/1.09. Xumus

HaumeHnoBaHue pa3iesioB u
TeM

Conep:xanue y4eOHOro MaTepuaJia, JJadopaTopHbie padoThl M NPAKTHYECKUE 3aAHATHS,
camocTosiTe/IbHAs padoTa 00y4yaommxcs

Oo0nBe

yacoB

Ypo
BeHb
0CBO
eHusl

Pazpea 1.
Oprannyeckasi XuMus

78

Tema 1.1. Teopus
XUMHUYECKOI'O CTPOCHHUS
OPraHNYEeCKUX COCTMHEHUM.
[Ipupona xumMuueckux
CBSA3EH.

Coaep:xxaHue y4eOHOro MaTepuaJia.

1

Beenenue. [lonsiTre 06 opraHun4ecKOM BEIIECTBE U OpraHUYecKor XuMuu. KpaTkuii ouepk UCTOPUH
pa3BUTHA OpraHudeckoi Xumun. Butanusm u ero kpymenue. OCOOEHHOCTH CTPOSHUSI OPraHUYECKUX
coenuHeHui. KpyroBoport yriaepoaa B mpupoze.

OcHoBHbIE NIOJ0XKEHUA Teopun cTpoeHuss A.M. bytiiepoBa. XumMudeckoe CTpO€HUE U CBONCTBA
oprannueckux BemiecTs. [louarue 00 nuzomepun. CriocoObl 0TOOpaXKeHHsI CTPOESHUS MOJIEKYJIIbI
(bopmynel, Mmogenu). 3Hauenue Teopun A.M. ByTiepoBa st pa3BUTHS OPraHMYECKONH XUMHUH U
xuMu4yecknx mporao3oB. JI.O. 1 «M3roroBneHne Moaenel MOIEeKyJI- IPEeACTABUTENEH pa3InNYHbIX
KJIACCOB OPraHUYECKUX COCTUHEHUIN»

DJIEeKTpOHHAS MPHUPOJIa XUMUUECKUX CBI3eH B OpraHMYEeCKUX coeqMHEeHUAX. [oHsATHE O THOpUAN3AITIY.

Paznuunbie Tinbl rubpuanzanyuu u hopMa aTOMHBIX OpOUTaliell, B3aMMHOE OTTAJIKMBaHUE THOPUIHBIX
opOuTasnei U uX pacroyioKEHUE B TPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 2Hepruu. ['eomerpus
MOJIEKYJI BEIIECTB, 00pa30BaHHBIX ATOMAaMH YTIJIEPO/ia B Pa3IMUHBIX COCTOSTHUSIX THOPUAU3AIIIH.
Knaccudukarus opraHu4ecKux coequHEeHUN. THUITBI XUMUYECKHUX CBA3EH B OPraHUYECKHUX
COEJIMHEHUSX U CIIOCOOBI MX pa3phiBa.

II

AKTHYCCKOC 3aHATHC.

1

OO0HapyxeHue yriepo/ia ¥ BOJIOPOaa B OPraHUIECKIX COSTUHEHUSIX

CamocrosiTeibHas padoTa 00y4aOmmMxcs

[ToaroToBuTh coobmieHue (Ha BBIOOD): «KpaTkue cBeeHUS 10 HCTOPUU BOZHUKHOBEHUS U PAa3BUTHUS
OPraHU4YeCKOW XUMHM

IToaroToBuTh HOKIANBI (Ha BBIOOP) HA TeMy: « buorpaduu bepriennyca, Kons6e, Benepa, Kekyney.

Tema 1.2. [IpenenvHbie
YTJIEBOJIOPOIBI

Conep:kanue yueOHOro MarepuaJia.

1

[Tonsarue o6 yrineBogopoaax. Ankansl. Xapakrepuctuka. ['omonoruueckuit psia. OcodeHHOCTH
CTPOEHUS NPEJENIbHBIX YIIIEBOJOPOI0B. DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI




MmeTaHa. ['oMonornueckuit psit u uzomepus napadguno. HopmanbHoe U pa3BeTBICHHOE CTPOCHHE
yraepoHo# nenu. HomenkinaTtypa ankanoB. Ajkanbl B ipupoje.. CBOMCTBaA alKaHOB, MOJIyYEHHE,
npumenenue. JI. O. 2 «M3rotoBnenne Mojienei MOJIEKYJ aJIKaHOBY.

2 | lHuknoankausl. I'omonoruyeckuit psan. M3omepus. CoiictBa, momydenue. JI. O. 3 « O0HapyxeHue
BOJIBI, CAXH, YIJICKMCIIOTO Ta3a B MPOIYKTaX TOPeHUs CBeUn». Pemenne 3a1ad Ha BEIBO (POPMYIIBI IO
MIPOAYKTAM CTOpPaHUs

IIpakTH4yeckoe 3aHATHE

1 ‘ [lonyyenue meTaHa U U3y4eHHE €r0 CBOMCTB

CamocTtosiTeibHas padoTa 00y4yaommXxcs

[TpurotoBuTh npe3enTanuio: «O01acTH NPUMEHEHUS YTIIEBOJOPOJOB, X IPUPOAHbBIE HCTOYHUKH
[ToaroToBuTh coobiieHue Ha Temy : «Tomyon» ,«IKomorudeckue mpooIemMsbl epepadboTKku HePTH».
CocrtaButh cxemy «KaMeHHBIH yroib- IEHHOE ChIPbE I XMMUYECKOH MPOMBILIUIEHHOCTH

Tema 1.3.
OTUIIEHOBEIE
Y TUEHOBBIC YTJIEBOIOPOIbI

Coaep:xxaHnue y4eOHOro MaTepuaJia.

1 | l'omonoruyeckuil psj alKeHOB, 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
I'omonoruueckuii psa. CBoiicTBa, nonyueHue, npumeHenue ankenos JI.0. 4 «O6HapyxeHue
HEMpeeIbHbIX COeIMHEHUH B KEPOCHUHE, CKUNIuaapey, «O3HaKoMIIeHHe ¢ 00pa3aMy MOJIUITHIIEHA U
MOJIUIPOITUIICHA)

2 | Ankanuenbl. OCOOCHHOCTH JIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO cTpoeHMs. HomeHkmarypa.
[Tommmepuzarus. CriocoObI MOTYUYEHUS; TPUMEHECHHE

IIpakTH4YecKoe 3aHsATHE.

1 TlonydeHue FTUIEHA U U3YYEHHUE €0 CBOMCTB

CamocTtosiTeibHas padoTa 00y4yaommxcst

Pemenue 3anay u ynpaxHeHUH 110 TeMe: « BbIxoq mpoaykra peakuum»
IloaroToBuTH IpE3€HTALNIO HA TEMY : « HaTypanbHbIl U CHHTETUYECKUMN KaydyK»
[ToarotoBuTh coobienue : «IIpumMeHeHne KaydyKkay

Tema 1.4.
AT1leTHIICHOBEIC
YTJIEBOJAOPOBI

Conep:kanue yuyeOHOro MaTrepuaJia.

1 | AnkuHbl. DIEKTPOHHOE U IPOCTpaHCTBEHHOE cTpoeHue. ['omonornueckuii psa. CBoiicTBa, ojryuyeHue,
npumenenue. J1.O. 5 «M3rotoeneHue Mojienel aJkKuHOB, UX H30MEPOBY

CamocTtosiTeibHas padoTa 00y4yaommXxcst

3anosHUTh TabIuIy: «XMMHYECKHE CBOMCTBA AIKHMHOBY

CocraBnenue cooOuienus : «CBapoyHOE MPOU3BOJICTBO U POJIb XUMUU YIIIEBOJAOPOJIOB B HEM.
Ocy1ecTBUTh HENOYKY NPEBpAIllEHHUH ¢ aIKUHAMU,aJIKEHAMHU, aJIKAHAMHU




Tema 1.5 ApomaTuueckue

Conep:kaHue y4eOHOro MaTepHaJa.

YTII€BOJOPOBI 1 | ben3on kak nmpeAcTaBUTENb apeHOB. Pa3BuTue npeacraBnenuii o crpoeHnu 6enszomna. CoBpeMeHHbIE
MIPECTABICHUSA 00 JIIEKTPOHHOM U ITPOCTPAHCTBEHHOM CTpoeHUHU OeH30a. OOpa3oBaHHe
apomarndeckoit [1In -cuctemsl. ['oMmonoru 6eH3omna, UX HOMEHKJIaTypa, oouias Gpopmyna.
Homenxnartypa juist tu3aMeneHHbIX TPOU3BOIHBIX O€H30I1a: OPTO-, METa-, Mapa-pacIoyioKeHNE
3amecTuTesei. Pu3ndeckre CBOMCTBA apEHOB.

CamocrosiTesibHas padoTa 00y4aomuxcst
CocTaBuTh cXeMy « ApOMaTUYECKUE YTIIEBOLOPOIBI».
CoctaBuTth Tabmuny : « «[IpuMeHeHne apoOMaTHYECKUX COSTUHEHU

Tema 1.6. Copepxanue yueOHOro MmarepuaJia.

[IpupoHbie HCTOYHUKH 1 | Ilpupoanslii 1 monyTHbIN HedTsIHBIE Ta3bl. KamenHbll yromb. JI. O. 6 «Onpenenenue Hamu4us

YIIIEBOAOPOAOB HeNpeAeIbHbIX YIIIEBOIOPOIOB B OEH3UHE, KepOCHHE. PacCTBOPUMOCTE pazIMuHbIX HE(YTEHIPOYKTOB
JIPYT B APYTEM.

2 | Hedte. Haxoxxnenue B mpupoe u pusndeckue cpoiictBa HedTH. [IpomblnieHHas nmepepadoTka
HeTH. OKTaHOBOE YHCIIO
CamocTtosiTeibHas padoTa 00y4YaommXxcs
CocraBnenue cooOmieHui (Ha BIOOD):
«YTIIeBOAOPOIHOE TOIIMBO, €0 BUJIbI U Ha3HaueHUe». «ICTOpus OTKpBITHS U pa3pabOTKa ra30BbIX U
He(TsIHBIX MecTopoXxaeHUH B Poccuiickoit denepanmn, « XUMUS YTI€BOJOPOIHOTO CHIPHS »
Tema 1.7. Conep:kanue yueOHOro MaTepuaa.

I'mapokcuiibHbIE COETMHEHUS

1

Cruprtel. CtpoeHue u kiaccudukanus. CBOHCTBA, MOJIyICHHE, IPUMCHCHHE

N3omepust 1 HOMEHKIIaTypa IPEACTaBUTENICH ABYX- M TPEXaTOMHBIX CITHPTOB. OCOOCHHOCTH
XUMHUYECKHX CBOMCTB MHOI'OATOMHBIX CIIMPTOB, MX KaueCTBEHHOE oOHapyx)eHue. OTaenbHbIC
MIPEACTABUTENH: STUIICHTIIUKOIIb, TJIUIEPHH, CITOCOOBI UX MOTYYSHUS, TPAKTUICCKOE TPUMEHEHHE.
JI.O. 7 « PexTudukanus cMecu: 3TaHOJI- BOAA»

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE (heHoa. B3anMHoe BIMsTHEE apOMaTUYECKOTo KOJIbIA U
THIPOKCHIBHOM IPYIIbl. XMMHUYECKUE CBOMCTBA (heHOIa KaK (DYHKIIMSA €r0 XUMHUUYECKOTO CTPOCHUS.
BpomupoBanue penona (kauecTBEHHAs peakivs), HITPOBaHKUE (TUKPHUHOBASI KUCIIOTA, €€ CBOMCTBA U
npuMeHenne). O6pa3oBaHNe OKpAIIEHHBIX KOMILIeKcoB ¢ noHoM Fe**. TIpumenenne denona.
[Torydenue deHoia B IPOMBIIIUICHHOCTH.

CamocTtosiTeibHas padoTa 00y4aroImMXxcs
IToarotoBka cooOmienuii: « Ilonb3a u Bpe cnupToB»
[ToaroroBuTk npe3eHTanmio:« JedcTBue CIUPTOB HA OPraHU3M YEJIOBEKa»




Tema 1.8.
AJBIETUIBI U KETOHBI

Conep:kaHue y4eOHOro MaTepuaJa.

1 | I[lonatue o KapOOHUIBHBIX COETUHEHUIX. DIEKTPOHHOE CTPOCHUE KapOOHWIBbHOM rpynmnsl. M3omepus
Y HOMEHKJIaTypa ajbJeru0B U KETOHOB. DU3MUECKHE CBOMCTBA KAPOOHWIBHBIX COSTUHEHUM.
[Tonmyuenue, cBolicTBa U MpuMeHeHue KapOoHMIbHBIX coenunenuit JI. O. 8 : « Pacno3naBanue
pacTBopa areToHa U GopMalIiHa.

HpaKaneckoe 3aHATHEC

1 HM3ydeHue BOCCTAaHOBUTEIBbHBIX CBOMCTB aJIbJIETHU/IOB.

CamocTosiTe/ibHasA padoTa 00y4alouuXxcst

CocrtaButb rioccapuii o reme: «KeToHsD.

Pemenue 3amau u ynpaxuenui o teme: «M30b6ITOK 1 HEOCTATOKY.
[TonroroBuTh coobiieHne no Teme: « [lpumeHeHue aneroHay.

Tema 1.9. KapboHoBble
KHCJIOTHI Ul KX TIPOU3BOIHBIC

Coaep:xxkaHue y4eOHOro MaTepuaJia.

1 | F'omonoruueckuii psix MpeaesbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBA, MOTyYEHNE,
npUMeHeHHe KapOOHOBBIX KHCIOT. [IpencTaBurenn KapOOHOBBIX KUCIIOT : MypaBbUHAs, YKCYCHas,
NaJIbBMUTHHOBAsSI, CTEApUHOBAs, aKPUIIOBAsi, OJICMHOBAs, IMHOJIEBAs, IIaBEJIeBast, OCH30MHASI.

2 | CTpoeHue 1 HOMEHKJIATypa CIOKHBIX (UPOB, MEKKIIACCOBAS H30MEPHS ¢ KAPOOHOBBIMU KUCIIOTaMHU.
Crioco6b! nostyueHust CI0KHBIX 3QupoB. OOpaTUMOCTh peakuu 3TepuduKanuu u GakTopsl,
BIIMSIONINE HA CMeIIeHne paBHOBecHs. OOpa3oBaHue CI0XKHBIX MOIMIPUPOB. XUMHIECKHE CBOMCTBA
U IPUMEHEHHUE CIIOXKHBIX A(PHPOB.

XKupsl kak cinoxabIe 3¢upsl raunepuHa. KapOoHOBBIE KUCIIOTHI, BXOSIINE B COCTAB )KUPOB.
3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XMMUYECKHE CBOMCTBA KUPOB: THAPOIIHU3,
OMBIJICHUE, THAPUPOBaHue. bruonornieckas posb )KUPOB, UX HCIIOIb30BAaHKE B OBITY 1
IPOMBIIIJICHHOCTH.

CuHTeTHYEeCKHE MOIOIIINE CPEICTBA.

IIpakTHYecKHe 3aHATHSA.
1 | B3aumozeiicTBUE YKCYCHOM KUCIIOTHI ¢ MeTaiuiamu. [lomyueHue n3oamMunoBoro 3¢upa yKCycHOH
KHUCJIOTHI

2 CpaBHeHI/IC CTCIICHU HACBIIIICHHOCTHU TBCpI[OFO U XUIOKOT'O )KI/IpOB. HOJ’Iy‘ICHI/Ie MblJ1Ia U I/ISY'-ICHI/IG cro
CBOWCTB

CamocTtosiTeibHas padoTa 00y4AOIINXCH
CocraBieHue coo0ueHui o reme: «Poib KApOOHOBBIX KUCIIOT B KHU3HEIEATEILHOCTH YEJIOBEKa»




[TpuroroBuTh coobuieHue (Ha BeIOOD) : «Mpbuio. [Ipouioe u Hacrosimee», «lIpuMeHnenue maseneBoit
KHUCJIOTBI», «VICTOpUst YKCYCHOM KUCIOTHIY, «CHHTETHUYECKHE MOIOIIHNE cpeacTBa», «KocmeTnueckue
cpencTBay, «Mctopus yKCYCHON KUCIOTBD»

Tema 1.10. YrneBoasl

Coaep:xxanue y4eOHOro MaTepuaJia.

1

Knaccuduxanus yrnesonos. ['moko3a. bronorndeckas posib yrieBoaoB, UX 3HAUCHHE B KU3HU
yenoBeka u obmecta. JI.O.9 : « Peakumst «cepeOpstHHOTO 3epKajay IIF0K03bI .B3aunMoaeiictue
TJIFOKO3bI ¢ THAPOKCUAOM MeaH (2) npu pazinnyHbix Temneparypax» JI. O. 10 O3nakomienue ¢
(bu3nYeCKUMHU CBOKCTBaMHU TJtoK03b1. [ncaxapunbsl .Ctpoenue, cBoiicTBa. JlakTo3a n ManbT03a

[Tomucaxapuasl. O61mee ctpoenne Haxoxaenue B mpupoje u ouonorndeckas poiib. JI1.O. 11: «
[eiicTBre 1oaa Ha KpaxMain

AKTHYCCKHUC 3aHATHUS.

Peaxiust «cepeOpsiHOTO 3epKajiay rI0K03bl. B3anMoaeicTBrE TIIFOKO3bI C THIPOKCUIOM MeaH (2)

JlelicTBue aMMHAYHOTO pacTBOpa OKCHJA cepedpa Ha caxaposy

(JOI\JI—‘:

JlelicTBue 1oaa Ha Kpaxmain

CamocrosiTesibHas padoTa 00y4aOIIMXCH
CocraBnenue MHUHU-JICKIIUHU C npeseHTauHeﬁ JJI1 BBICTYIUICHUA B I'PYIIIC 110 TEME! «HexBaTtka
MIPO/IOBOJILCTBUSA KaK IJ100aIbHast MpoOeMa 4YeJI0OBeUeCTBAa U MyTH €€ PELICHUS

Tema 1.11. AMUHEL
AMUHOKHUCIIOTEL beiku

Conep:kanue y4eOHOro MarepuaJia.

1

[Tonstue 06 amuuax. Knaccudukanus u n3omepusi aMiHOB. XMMHUYECKHE CBOMCTBA. AMUJIBI.
[onsiTe 06 aMUHOKHUCIIOTaX, UX KiacCU(UKaNUs U CTpoeHue.. HOMeHKIIaTypa aMHHOKHCIIOT.
JIBOMICTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCJIOT U €€ IPUYHUHbBI. bUTIOIsIpHbIE HOHBI.
Peaknuu kounencanuu. [lentuanas cBs3b. CHHTETHYECKHE BOJIOKHA: KalpoH, SHaHT. Kiaccudukanms
BOJIOKOH. [lonydueHre aMUHOKHUCIIOT, UX MPUMEHEHUE U Onooruyeckast (yHKIIHS.

benku. benku kak nmpupoaHsie nmomuMepsl. [lepBudnas, BTopuyHasi, TpeTUYHAS U YETBEPTUIHAS
CTPYKTYpHhI 0enKkoB. OuOpUILIApHbIC U TT00YIspHBIE OeTKH. XUMUYECKHe CBONCTBA OEITKOB: TOpEHUeE,
J€HATypalus, THIPOIU3, KaueCTBEHHbIE (LIBETHBIE) peakiuu. buonoruueckue GpyHKunn 6€IKoB, NX
3HaueHue. benku kak komnoneHT nuiy. [Ipobnema 6enkoBOro roonanus u nytH ee perenus. J1.O
12. IiBeTHBIE peakMK Ha OENKU

2

[Tnactmaccel. Bonokna, ux kiaccuduxarms

IpakTnyeckue 3aHATHS.




1

]_[BCTHI)IG PCaKIUu Ha Oenku

2

Pacno3naBanue miacTMacc ¥ BOJIOKOH

CamocTtosiTeibHas padoTa 00y4yarommxcs
CocTtaBiieHre coOOIIEeHUS Ha TeMy : « Ponb OeTKOB B )KHU3HEIEATETFHOCTH YeloBeka» [[oAroToBUTh
nH(GOPMaIIMIO O MPUMEHEHUH MOJIUATUIICHA

Temal.l2.
AzoTrcozepikaiiue
reTePOIMKINYECKHE
coenuHeHus. HykiienHoBbie
KHCIIOTBI.

Coaep:xxaHue y4eOHOro MaTepuaJia.

1

Hyxknennosbie kuciaots! kKak npupoansie monmumepsl. [Tonstue JIHK u PHK. Tpancrennsie ¢popmbl
pacTEHUN U KUBOTHBIX

2

TeCTI/IPOBaHI/Ie IO TEMC ((Opl"aHI/I‘-ICCKaSI XUMMU

CamocrosiTesibHasi padoTa 00y4aImmuxcst
CoctaButb rnoccapuit «HykiienHOBBIE KUCTOTHI»

Pasnen 2.
OO0mas n HeopraHu4veckas
XMMHUS.

84

Tema 2.1 .
XUMUs- HayKa O BEIEeCTBaX

Coaep:xxkaHue y4eOHOro MaTepuaJia.

1

XumMuueckue di1eMeHThl. CIIoco0bl CYIIECTBOBAHUA XUMHUYCCKUX 3JICMCHTOB: aTOMBI, ITIPOCTHIC U
CJIOXHBIE BellecTBa. BelecTBa MOCTOSHHOTO U IEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. BemecTBa MOJIEKy ISIpPHOTO W HEMOJIEKYIIIPHOTO CTpOoeHusl. Macca aTOMOB M MOJIEKYIL.
ATomHas enuHuIa Macchl. OTHOCUTENbHBIE AaTOMHAS U MOJIEKyIsApHasi Macchl. KonndecTBo BemecTBa
Y €IUHUIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Hucino ABoraapo. MomspHas macca.

ArperaTHbIE COCTOSTHHS BEIIECTBA: TBEPI0OE (KPUCTATLTUNYECKOE U aMOP(HOE), )KUIKOE B Ta3000pa3Hoe.
3akoH ABOTaapo u ero cieacTBus. MosipHbIii 00beM BEIIECTB B Ta3000pa3HOM COCTOSIHUH.
OO0benHeHHBIN Ta30BbIN 3aKOH U ypaBHeHHEe MeneneeBa-Knaneiipona. 3akoHbl COXpaHEHUS MacCChl U
SHEPTIUn CMmecu BCIIICCTB. Paznnuns MCXKAY CMCCAMU U XUMHWYCCKUMHA

IT

AKTHYCCKOC 3AaHATHC

1

OuncTka BemecTB PIbTPOBAHUEM U JUCTUILIAIINCH

CamocTtosiTeibHas padoTa 00y4yaommxcs
IToaroToBuTh COOOILICHHE HA TEMY: « AMOp(HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY»

Tema2.2. CtpoeHue aToMa

Coaep:xxanue y4eOHOro MaTepuaJia.




Jloka3aTenbCcTBa CIOKHOCTH CTPOCHUSI aTOMa: KaTOAHBIE M PEHTTEHOBCKUE JTydH, (0oTo3(h(heKT,
panuoaKkTUBHOCT, iekTponu3. [lanerapuas monens aroma 3. Pezeppopaa. Crpoenue atoma o H.
bopy. CoBpeMeHHbI€ NpeICTaBIeHUs O CTPOEHUH aToMa. KopmycKysipHO-BOJIHOBOM Jyann3M 4acTUI]
MHKpOMHUDA.

CoctaB aTOMHOTO siipa - HyKJIOHBI: IPOTOHBI U HEUTPOHBI. MI30TOIBI M HYKIH/IBL. Y CTOMYUBOCTS siIEp.
DnexTpoHHas 000704Ka aroma. KBaHTOBEIE YKcia: Tl1laBHOE, opOuTanbHOE (TOO0YHOE), MATHUTHOE U
cnuHOBoe. Pemrenue 3amay.

CamocrosiTeibHas padoTa 00y4a0mmMXcs
[TogroroBuTk nOKIaI Ha TeMY : « Mcronp30BaHKe paiIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
[TpuroroButh coobiieHue : « M30TOmsl BOgOopoaa»

Tema 2.3. [lepuoanyeckuii
3aKOH U MePUOUYECKas
cHCTEMa

J1. 1. Menneneera

Coaep:xxanue y4eOHOro MmaTepuaJia.

1

[TpeanochuIKK: HaKOIIeHHEe (DAKTOJIOTMYECKOro MaTepraa, padboTsl peaiecTBeHHuKoB (M. B.
Hebepeiinepa, A. O. Illankyptya, Ik. A. Heronenzca, JI. FO. Metiepa), cbe3n xumukoB B Kapiicpya,
nuyHocTHble KauecTBa /.. MenneneeBa. Otkpeitue J[.M1. MeHaeneeBbIM NEPUOINYECKOTO 3aKOHA.

CtpyKTypa nepuoandecKkoil cucTemMsl. Pacnpenenenue 3JeKTpOHOB B aTOMaxX 3JIEMEHTOB MaJIbIX U
6ompinx nepuonax. Pemenue 3amnau

Ilonoxenue B HepHOﬂquCKOﬁ CUCTCMEC BOAOpPOAA, JIAHTAHOWAOB , AKTHUHOUIAOB U HUCKYCCTBCHHO
IMMOJIYYCHHBIX 3JICMCHTOB.

3

Pemienne 3ama4. BaaeHTHOCT U BaJICHTHBIE BO3MOKHOCTH aTOMOB.

CamocrosiTeibHas padoTa 00y4a0mmMXcs
[TogroroButs coobmenue : «XKu3ub u gesrenbHocThb [1. 1. MenneneeBa»

[ToaroToBuTs goknan (mo BeIOOpPY) Ha Temy: «llepronuueckoMy 3akoHy OyayIiee He TPO3UT

p

A3pYyHICHUEM», «OTKpHTI/IC HOBBIX 3JICMCHTOB)»

Tema 2.4. Ctpoenue
BEIIECTBA

Coaep:xxanue y4eOHOro MaTepuaJia.

1 | [loHATHE O XUMHUYECKOH CBA3H.
KoBasieHTHas1, HOHHAs!, METAJUIMYECKast, BOJOPOIHAS CBS3H.
2 | Kommiekcoo6paszoBanue. Kpucrammnaeckue pemerku. [IpuarHbsl MHOrooOpasus BEIIeCTB

CamocTtosiTeibHas padoTa o0y4arommxcst

CocTaBUTh LIENIOYKY IPEBPALLICHUN




Tema 2. 5. Ilonumepsl

Conep:kaHue y4eOHOro MaTepHaJa.

1 | Heopranuueckue noiIuMepHl.
Opranndeckue NOJIMMeEpHI.

JI. O. 13 «O3nakomMienue ¢ o0pasamu miacTMacc, BOJOKOH, MUHEPAJIOBY.

CamocTosiTe/ibHasA padoTa 00ydaoumuxcst
[TonroroBuTh COOOIICHNE HA TEMY : « 3HAUYCHHE OJUMEPOB B )KH3HU O0IIECTBA»

Tema 2. 6. JlucnepcHbie
CUCTEMBI

Coaep:xxanue y4eOHOro MmaTepuaJia.

1 | TTonsTre o nucriepcHBIX cucteMax. Kiaccupukamnus qTucnepCcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSTHUS TUCTIEPCHOHHOMN CPEIbl U AUCTIEPCHOM (ha3bl, @ TAKXKE 10 pa3Mepy UX YacTHIl.
I'pyboaucriepcHbIe CUCTEMBI: SIMYIIBCHH U CYCIICH3UH. TOHKOIUCTIEPCHBIE CHCTEMBI: KOJUIOUTHBIE
(30JIM ¥ T€JIM) U UCTUHHBIE (MOJIEKYIISIPHBIC, MOJICKY/IIPHO-HOHHBIE U HOHHBIC). D dext Tunmamns.
Koarysmsiiust B KoJUTOuaHBIX pacTBopax. CHHEpE3HC B TeIIsX.

3HaueHue NUCTIEPCHBIX CUCTEM B )KMBOW U HEKUBOU MPUPOE U MPAKTUIECKON KU3HU YETIOBEKa.
OMYJIbCHU U CYCIICH3UU B CTPOUTEILCTBE, ITUIIEBON M MEIUITUHCKOM MPOMBIIINIEHHOCTH, B KOCMETHKE.
buonornueckue, MEAUIIMHCKIE U TEXHOJIOTMYECKUE 30JIM. 3HAUCHHE Tesiel B OpraHu3alliy KUBOU
MaTepud. bruoornyeckue, MUIIEBbIe, METUITMHCKUE, KocMeTndeckue reu. CuHepe3nc Kak (pakTop,
OTIpEICINIAIONINI CPOK TOJHOCTH MPOAYKIIUU Ha OCHOBE rejieil. CBepThIBaHHE KPOBH KaK
OHMOJIOTUYECKHIA CHHEPE3HUC, €T0 3HAUCHHE.

JI. O.14 «Jlony4yeHne SMyIbCUU PACTUTEIBHOTO Macyia U OEH307ay.

CamocrosiTesibHas padoTa 00y4aomuxcst
[TonroroButh coolieHne Ha TeMy: «lIpuMeHeHne IMyNbCU U CYCIIEH3UID)

Tema 2. 7. XuMmuueckue
peakiuu

Coaep:xkaHue y4eOHOro MaTepuaJia.

1 | Knaccudukanus XMMUYECKUX PEAKIIUA B OPraHMIECKOW U HeopraHndecko xumuu. O0patumpie U
HeoOpaTtumble peakuuu. JI. O. 15 «Ilonydyenue kuciopoaa U3 nepokcuia BOAOPoOAa U IepMaHraHaTa
KaJus»

2 | ®aKTOopBbl, BAUSAIOLIUE HA CKOPOCTh XMMHUYECKHUX peakui. JJMHAMMUYHOCTh XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle- [laTense

3 | Karamms. Mcnonp30BaHne KaTajan3aTopa

CaMmocTrosiTe1bHasi padoTa o0y4arommxcst
CocTaBUTh LIENIOYKY IIPEBPAILICHUN

Tema 2. 8.

Conep:kanue yueOHOro MaTepuaJia.




PacTtBopsI

Du3nKo-XxUMHUYECKask IPUPOa PACTBOPEHHUS U PacTBOPOB. B3anmoneicTBue pacTBOPUTENS U
pacTBOpPEHHOIO BelecTBa. PactBopumocTs BemiecTB. CriocoObI BRIPaKEHUST KOHIICHTPAIIUH PACTBOPOB:
MaccoBas JI0JISI pACTBOPEHHOTO BEIIECTBA (MPOIEHTHAS ), MOJIIpHAs

N

DnekTponauTHueckas qucconuarus. CTeneHb dIEKTPOIUTUYECKON qucconranun. CUbHbIE U caadbie
3JIEKTPOIIUTHI

Peaknun monnoro ooMmena

['uaponm3 kak OOMEHHBIHN TpoIece

AKTHYCCKHUEC 3aHATHUSA.

HpI/IFOTOBJ'IeHI/Ie PacTBOPOB 3aJJaHHOM KOHIOCHTpAIlUH

I\JI—‘uhw

HccnenoBaHue IMPOTCKAHUS peaKI_II/Iﬁ HOHHOT'0 OOMEHa B PpacTBOpAX SJICKTPOJIUTOB.

CamocrosiTeibHas padoTa 00y4a0mmMxcs

CocraButhb coobmenue (Ha BbIOOp) :«PacTBOopbI BOKpYT HAcy», « THUIIBI pacTBOPOBY [ToaroToBUTH
nokiaz (Ha BbIOOp) : «BKitag OTeUeCTBEHHBIX YYCHBIX B Pa3BUTUE TEOPUH ICKTPOIUTUYECKON
JIUCCOLIMALIUNY, « DIIEKTPOJIU3 PACIIIABOB AJIEKTPOIUTOBY

Tema 2. 9.
OKUCIIUTEIIBHO-
BOCCTaHOBHUTEILHBIE
peaxiuu.
DIEKTPOXUMHUYECKUE
MIPOIIECCHI

Conep:xaHue y4eOHOTo MaTepuaa.

1

Crenenb okucnenus. BoccranoButenu u okucnutenu. Knaccudukanus oKUCIUTENbHO-
BOCCTAaHOBUTCIIBbHBIX peaKuHﬁ. PCaKHI/II/I MCXKATOMHOI'O 1 MEXKMOJICKYJIAPHOI'O OKUCJIICHU -
BOCCTaHOBJIEHUS. PeaKkiinuu BHYTPUMOJIEKYJISIPHOIO OKHCIIEHUSI-BOCCTaHOBIIeHUs. Peakuuu
CaMOOKHCIICHUS-CAMOBOCCTAHOBJICHUS (JIUCTIPOTIOPLIMOHUPOBAHUS).

Mertoapl cocTaBiIeHUsI YPAaBHEHUI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakluii. MeTos 3JIeKTPOHHOTO
Oamanca. Merop nonmypeakiuii. Biusitaue cpepl Ha TPOTEKaHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

DneKTpoHbIe NOTEHLIUANBL. P cTaHAapTHBIX 3JEKTPOJHBIX OTEHIUAIOB (3JIEKTPOXUMHUECKUN Psift
HaANpPsDKEHUH MeTajlioB). ['adbBaHMUECKHE AIEMEHThI U IPUHLIUIIBI UX paboThl. CocTaBieHue
raJlbBaHMUECKUX 351eMeHTOB. OOpa3oBaHue rajibBAHMUECKUX Map MPU XUMHUUECKUX MPOIeCcCax.
["anpBaHUYECKUE DIIEMEHTHI, IPUMEHSEMBbIE B KH3HU: CBUHIIOBAsI aKKyMYJISITOpHAs OaTapest, HUKEIb-
KaJMHEBbIe OaTapeu, TOIUIMBHBIEC SJIEMEHTBHI.

DNEeKTPOIN3 PACIIaBOB U BOAHBIX PACTBOPOB IEKTPOIUTOB. [Iporeccsl, mpoucxoasine Ha KaTose U
aHoJie. YpaBHEHUS IEKTPOXUMHUUECKUX MIPOLECCOB. DIIEKTPOJIU3 BOJHBIX PACTBOPOB C HMHEPTHBIMU
3MEKTPOAaMHU. DIEKTPOIN3 BOJHBIX PACTBOPOB C paCTBOPUMBIMHE 3JeKTpoaamu. [Ipaktuueckoe
IIPUMEHEHHUE IEKTPOJIN3A.

CocTaBiIeHHE OKUCIUTEIHHO- BOCCTAHOBUTEIBHBIX peaKI_[I/Iﬁ PAa3JIMIHBIMU MCTOJaMU




CamocrosiTeibHas padoTa 00y4arommxcs
HOI[I‘OTOBI/ITB COO6H_[€HI/I€ <<BI/IpTyaJIbHOC MOACIIMPOBAHUC XUMHUYCCKUX mpoucccoB»

Tewma 2.10 . Knaccudukarms
BellecTB. MeTanjbl U
HEMETAIUIBI

Conep:kaHue y4eOHOT0 MaTepHaa.

1

Knaccudukanus nHeoprannueckux Bemiects. [IpocTrie u cnoxkHbie BemecTBa. OKCHIBI, KUCIOTHI, COJH,
ocHOBaHUsl. AM(OTEPHOCTbh OKCHUJIOB U THAPOKCUJIOB.

2

[lonoxeHne MeTanIoB B IEPUOIUYECKON CUCTEME U OCOOEHHOCTU CTPOEHMSI UX aTOMOB. lIpocTbie
BEIIECTBA - METAJIJIbL: CTPOCHHE KPUCTAIIOB M METAJUIMYECKasi XUMHUECKask CBA3b.

OO6mume GpuznuecKkue CBOMCTBAa METANIOB M BOCCTAHOBUTEIHHBIC CBOWCTBA MX: B3aUMOJICHCTBUE C
HeMeTaslaMH (KUCIOPOIOM, TaJloTeHaMu, CEpOH, a30TOM, BOZOPOAOM), C BOJOH, KUCIOTaMH,
pacTBOpaMu CcoJiel, OpraHU4eCKHUMHU BEIeCTBaMH (CIIUPTAMHU, TajloreHalKaHaMu, (peHoIoM,
KHCJIOTaMH), CO LIEJI0YaMHu.

Oxcupl ¥ THAPOKCHIBI METAJUIOB. 3aBUCUMOCTD CBOMCTB 3TUX COEAMHEHHUH OT CTENEHE OKUCICHUS
METaJIOB.
3HaueHUe METAJUIOB B IPUPOJIE U )KU3HU OPraHU3MOB.

Koppo3zusa merannos. [lonstie koppo3un. Xumudeckass KOppo3usi. DIEKTPOXUMHUUECKAs] KOPPO3HSL.
CrniocoOblI 3aIIUThl METAJIIOB OT KOPPO3HUH.

O0111e crocoObl MOTyYeHUsT METALIOB.

Mertanisl B mpupojie. MeTayutyprusi ¥ ee BUIbl: MUPO-, TUAPO- U DJIEKTPOMETAIUTYPTHUS.
DNEeKTpOIN3 PacIIaBOB U PaCTBOPOB COEAMHEHUI METAJIJIOB U €r0 IPAKTUYECKOE 3HAUECHHUE.

JI. O.17 «B3aumongeiicTBie METAILIOB ¢ KUCI0TaMU U coaMmy. JI. O.18 «B3anMonelcTBie IUHKA WIN
AJIOMHUHHUSI C pAaCTBOPaMU KUCIIOT U LIEJI0UYEH».

[TonosxeHne HEMETANIIOB B MEPHOJUYECKON CUCTEME, OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
DIIEKTPOOTPULIATETEHOCTb.

braropoiHbie ra3zbl. DIEKTPOHHOE CTPOSHHE aTOMOB OJIarOPOIHBIX Ta30B U OCOOEHHOCTH UX
XUMHUUYECKHX U PU3NYECKUX CBOMCTB.

Hemerannel — npoctele BemecTBa. ATOMHOE M MOJIEKYJISIPHOE CTPOCHHE UX.

Amorpornus.

XuMudeckue cBolcTBa HeMeTaoB. OKUCINTENBHbBIE CBOWCTBA: B3aUMOJEHCTBUE C METaJNIaMH,
BOJIOPOJIOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAJNIAMU, HEKOTOPBIMH CJIO’KHBIMH BEILIECTBAMHU.
BoccranoBuTenbHbIE CBOMCTBa HEMETAJIOB B PEAKIMAX C (PTOPOM, KUCIOPOJIOM, CIIOKHBIMHU
BEII[ECTBAMHU-OKHUCIUTEIISIMH (230THOM U CEPHOU KUCJIOTAaMU U Ap.).

JI. O.19 «Ilony4yenne KMCI0pOAa U ETO CBOWCTBAY.




CamocrosiTeibHas padoTa 00y4arommxcs
[ToarotoBuTh coobIeHue Ha TeMy : «MICTOpUS MOydeHHs ¥ IPOU3BOJCTBO METAJLIOB (IO BEIOOPY)»
IToarotoBuTsh nokiaf : «Poib METaIOB B HICTOPUH YEJIOBEUECKOM IUBUIIN3ALIUN»

Tema 2.11. OcHOBHBIE
KJIACChI HEOPTAHMUYECKUX H
OpPTaHUYECKHUX COSIUHECHHIA

Coaep:xxanue y4eOHOro MaTepuaJia.

1

Bogoponnsie coennnenns HemeTaos. VX cBoiicTBa . KucnoTbl, OCHOBaHMS HEOPraHUUYECKHUE U
oprannyeckue. JKecTKocTb BOJbI M CIIOCOOBI €€ YCTPaHEHHUS.

2

[ToHsATHE O FEHETUYECKOW CBSI3U U T€HETUYECKUX psiaX B HEOPTaHUYECKOW U OPraHUYECKON XUMUH.
I'enernueckue psaapl MeTaia (Ha MpUMepe KalablMsl U XkKelle3a), HeMeTaula (CEpbl U KpEMHUS),
MIePEeXOQHOTO AJIEMEHTA (IIMHKA).

['eneTndeckue psiabl 1 TEHETHUECKAs! CBSI3b B OPraHWYECKOW XMMUU. ENMHCTBO MHpa BEIIECTB

CamocTtosiTeibHas padoTa 00y4yaommXxcst

CocTaBUTh 1IENOYKY MPEBPAIICHUMN.

[ToAroTOBUTH COOOIIEHUS HA TEMY : « Y CTpaHEHHE KECTKOCTH BOJIBI HA XUMUYECKUX MPEIIPUATHIXY, «
Bona kak peareHT u cpena Juisi XMMHUUYECKOT0 MPOLEccay, «ITO YAUBUTEIbHOE BELIECTBO- BOJIAY,
«[loBapeHHast colb KaK XMMUYECKOE ChIPbE»

Tema 2. 12.
XUMHUS DIIEMEHTOB

Coaep:xxaHnue y4eOHOro MaTepuaJia.

1

JIBOMICTBEHHOE MOJIOKEHUE BOJAOPOIA B IEPUOANUECKOM cucTeme. M30TombI Bogopoa.

Tsoxenas Bona. OKUCIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA BOJIOPOAA, €I0 MOJyUYEHUE U
MpUMEHEHHE. DIEeMEHThI [A-Tpynibl.

OnemenTs! [IA-Tpynmnbl

AmomMuHH#i. XapaKTepUCTUKA aTIOMUHUSA HA OCHOBaHUU TOJI0KEHUS a MEPUOIMYECKON CUCTEME
anemeHToB J|.11.MenneneeBa u crpoenus aroma. [lonyuenue, puzndeckre 1 XMuMHUUECKUE CBOHCTBA
aTlOMUHMS. BaxkHeire coeIMHEeHNs allfOMUHMS, X CBOMCTBA, 3HAU€HUE U MpuMeHeHue. [IpupoaHeie
COEJIMHEHUS AJIFOMHUHMSIL.

Vraepona u kpeMuawnii. O01Ias XxapaKTepUCTHKA TaJIOTCHOB Ha OCHOBAHUH WX TIOJIOKESHHS B
nepuoanueckon cucreme 3nemeHToB J[.M1.MeHieneeBa u CTpO€HHS aTOMOB.

Ocob6ennoctu crpoerus atoMoB d-3semenToB (IB-VIIIB-rpynm). Menp, IuHK, XpoM, kKeje30,
Maprasel] Kak IpoCTbIC BEIECTBa, MX (DM3UUECKUE U XMMHUYECKHE CBOMcTBAa. HaxokaeHne 3Tux
METaJIUIOB B MPUPOJIC, UX ToJydeHHue U 3HaueHue. CoeTMHEeHHs d-2JIEMEHTOB C pPa3IMYHBIMHU
CTCTICHSIMH OKHUCJICHHSI. XapaKTep OKCHUIOB U THIPOKCHIIOB 3TUX JIEMCHTOB B 3aBHCHMOCTH OT
CTEIIEHU OKUCJICHUS MeTajlia.




CamocrosiTeibHas padoTa 00y4arommxcs

[ToaroroBuTH COOOIIEHNE HA TeMY (Ha BBIOOD):
-MHoronukuii kKapooHat KajabLus

-Oco0EHHOCTH CBOMCTB PA3JIMYHBIX 2JIEMEHTOB (Ha BHIOOD)

Tema 2.13.
XuMHSA B )KU3HU 001IIeCTBA

Coaep:xxaHue y4eOHOro MaTepuaa.

1| Xumus u mpou3BoACTBO. XUMHSI B CEIBCKOM XO035HCTBE. XMMHUS B TIOBCEHEBHOM KHU3HH YEIIOBEKA.

CamocTosiTesIbHAs padoTa 00y4aomMuXCcst

[ToaroroBuTh cOOOIIEHNE HA TeMY (Ha BBIOOD):

Xumudeckasi IpOMBIIUIEHHOCTh U XUMHUYECKHUE TEXHOIOTHH.
ChIpbe 111 XUMUYECKON IPOMBIIUICHHOCTH.

Bopa B xumuueckoi mpOMBIIIIEHHOCTH

XuMUA B CETBCKOM XO35UCTBE

X¥MHUs B TOBCETHEBHOM JKHU3HU YEJIOBEKA

Bcero

162

¢ ]_IJ'I}I XAPAKTCPUCTHUKH YPOBHA OCBOCHUA yqe6HOFO MaTcpuajia UCIIOJIb3YIOTCA CIICAYIOIIUC 0003HAYCHHS:

* 1. — o3HaKOMUTENBHBIN (y3HABAHHE paHEE U3YUECHHBIX 00BEKTOB, CBOMCTB);

* 2. — PenpOoaYKTUBHBIN (BBITIOJIHEHUE JESTEIHHOCTH 110 00pa3ily, MHCTPYKIIUU WU TI0JT PYKOBOJICTBOM)

* 3. — IPOAYKTUBHBIN (TUTAHUPOBAHKUE W CAMOCTOSITEIbHOE BHITIOIHEHUE JESTENHHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4)




7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
JAEATEJBHOCTHU OBYYAIOIIINXCA

Conep:xkanue 00y4eHust

XapaKTepHCTHKA OCHOBHBIX BH/I0B
AeSITeJIbHOCTH 00y4aromuxcs (Ha
YPOBHE Y4eOHBbIX JIeiicTBHI)

Baxueimmne xumMmunuecKue MNOHATHSA

YMeHue 1aBath onpeaeieHue u
OTIEPUPOBATH CIICAYIOIIIIMHU
XAMHYECKHUMH MOHATHSIMU: BEIIECTBO,
XUMHUYECKHUH DJIEMEHT, aTOM,
MOJICKYJ1a, OTHOCHTEIIPHBIC aTOMHAS 1
MOJICKYJISIpHAst MacChl, HOH,
AJUTOTPONHSI, U30TOIIBI, XUMHYECKAs
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTD,
BaJIEHTHOCTbH, CTENIEHDh OKUCJICHU,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIECTB,
BEIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS,
PacTBOPHI, JICKTPOIIUT U
HEIJIEKTPOJIUT,MICKTPOJIUTHYCCKAs
JICCOIMAINS, OKUCIUTENb U
BOCCTAaHOBMTEb, OKUCIICHHE U
BOCCTAHOBJICHUE, TEIUIOBOU A (HEeKT
pPEAKIMU, CKOPOCTh XUMHUYECKOU
peaKIuu, KaTain3, XUMUISCKOE
paBHOBECHE, YIIICPOIHBIN CKEIIET,
GyHKITMOHAIbHAS TPYTIA, H30MEPHS,
TOMOJIOTHS

OcHOBHBIE 3aKOHBI XUMHUH

DopMyIUPOBAHUE 3aKOHOB
COXpPaHEHUS MacChl BEILIECTB U
MOCTOSIHCTBA COCTABA BEILIECTB.
YcTaHOBKa MPUYMHHO-CJIEACTBEHHOU
CBSI3U MEXY COAEPKAHUEM ITUX
3aKOHOB M HaIlUCAHUEM XUMHYECKUX
dbopmys ¥ ypaBHEHHM. Y CTaHOBKA
3BOJIIOLIMOHHON CYIIIHOCTH
MEHJIEIIEEBCKOW U COBPEMEHHOM
bOopMyIUPOBOK MEPUOIUYECKOTO
3akoHa JI.l1.MenneneeBa. O0bsicCHEHNE
(U3MUECKOro CMbICIa CUMBOJIMKU
MEPUOTUIECKON TaOIUIIBI XUMHYECKUX
anemenToB J[.M.MenneneeBa (HoMepoB
AJIEMEHTa, IEPUOoia, TPYIIIbl) U
YCTaHOBKA IPUYNHHO-CJIEACTBEHHOU
CBSI3M MEXJy CTPOCHHUEM aTOMa U




3aKOHOMEPHOCTSIMH U3MEHEHUS
CBOMCTB RJIEMEHTOB U 00pa30BAHHBIX
VMU BEIIECTB B MEPHUOJIaX U IPYyIIaXx.
XapaKTepUCTUKA 3JIEMEHTOB MaJbIX U
OOJIBIINX TIEPUOJIOB MO UX MOJIOKEHUIO
B [lepmognueckont cucreme
JI.M.MenneneeBa

OcHoBHbBIE TEOPUHM XUMHUH

YcraHOBKa 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOCHHUS
aTOMOB 00OPa3yIOIINX WX XUMHYECKUX
3JIEMEHTOB. XapaKTepUCTHUKA
BOXKHEUIIINX TUIIOB XUMUYECKUX
CBSI3€d U OTHOCHUTEIBLHOCTH 3TOMU
tunojorur. OObsICHEHNE 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAUIMYECKUX PEIIETOK.
DopMyIUPOBKA OCHOBHBIX MOJIOXKECHHI
TEOPUHU JICKTPOJIUTUYECKON
JIHCCOLIMALAY U XapaKTEPUCTHKA B
CBETE 3TOW TEOPHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCIUHEHUI.
DopMyIUPOBKA OCHOBHBIX MOJIOXKECHHMN
TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHUN U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCAUHEHUN

BaskHelinue BeliecTsa u
MaTepHaJIbl

XapakTepuCcTUKa COCTaBa, CTPOCHHS,
CBOWMCTB, MOJY4YEHUS] U TPUMEHEHUS
BakHeHmnx MetayioB (IA u Il A
TPYIII, aTlFOMUHUSA, KEIe3a, a B
€CTECTBEHHO-HAYYHOM MPOUIiIe U
HEKOTOPBIX d-3JIEMEHTOB) U UX
COEAMHEHUN. XapaKTEepUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYEHHUS U IPUMEHEHHUSI BAXKHEUIIINX
nemeramioB (VIII A, VIIA, VIA
rpyIl, a Takxke azota u pocdopa,
yriiepoaa u KpeMHHsI, BOAOPOAA) U UX
COCIMHEHUM. XapaKTEPUCTHUKA
COCTaBa, CTPOCHMUSI, CBOMCTB,
NOJIYYEHUS U IPUMEHEHUS BaXKHEHIIINX
KJIACCOB YIJIEBOAOPOOB (aJIKAHOB,
LMKJIOAJIKAHOB, AJIKEHOB, AJIKUHOB,
apeHOB) M MX HanboJee 3HAUMMBIX B




HApOIHOXO3SIMCTBEHHOM IJIaHE
npencTaBuTeNnei. AHaIOrH4Has
XapaKTEPUCTHUKA BaKHEUIIINX
MPECTaBUTENCH IPYTUX KIIaCCOB
OpraHUYeCKUX COCIMHEHUMN: MEeTaHOJIa
Y ATaHOJA, CIIOKHBIX A(UPOB, KUPOB,
MBLI, aJIbJIETUI0B ((hOopMaTbAETHIOB U
aleTabAeruaa), KeTOHOB (alleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCJIOTHI, ISl €CTECTBEHHO-HAYYHOTO
pousIsa peACTaBUTENeH IPyrux
KJIACCOB KUCJIOT), MOHOCAXapH10B
(TIroK03b1), AUCaXapuioB (caxapo3bl),
noJiucaxapuioB (Kpaxmania v
1IEJUTIOJI03b] ), aHWJIMHA, aMUHOKHCIIOT,
O€ITKOB, NICKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, KAyuyKOB,
1acTMace

XUMHYECKHUH A3BIK M CHMBOJIMKA

XUMHUYECKUN S3bIK U CUMBOJIMKA
Hcnonb3oBanue B yueOHO U
npodeccuoHaIbHOM 1eITeTbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKHU.
Ha3BaHue n3y4eHHbBIX BEMIECTB 11O
TPUBUAIIBHOW WJIM MEKTYHAPOIHOU
HOMEHKJIATYpPE U OTPAKEHUE COCTABA
ATUX COCUHEHUN C TOMOIIbIO
XUMHUYECKUX popMyir. OTpaxeHue
XUMHUYECKUX MPOLIECCOB C IOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKLIUN

XuMH4Yeckre peakuuu

OObsiCHEHUE CYITHOCTH XUMUYECKHUX
npoueccoB. Kiaccudukanus
XUMUYECKUX PEAKIUN 110 Pa3InYHbIM
MPU3HAKAM: YHCIY U COCTaBY
MPOJIYKTOB U PEAreHTOB, TEINIOBOMY
a¢ddekrty, HanpaBieHuo, (dase,
HaJIMYMIO KaTaanu3aTopa, U3MEHEHUIO
CTEereHEeN OKUCIICHHSI DJIEMEHTOB,
o0pa3yronux BelecTna. Y CTaHOBKA
MPU3HAKOB OOIIETO M Pa3IMYHOTO B
TUTIOJIOT MM PEAKIINI 115t
HEOPraHUYE€CKOW U OPTaHUYECKOU
xumuu. Knaccudukaiius BeniecTs u
MPOLIECCOB C TOUKH 3PEHUS
OKHUCIICHUSI-BOCCTAHOBJICHUS.
CocraBiieHHE YpaBHEHUN PEAKLIHI C




ITOMOIIIBIO METO/1a SJISKTPOHHOI'0
bamanca. O0bsICHEHNE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKON pEaKIiy 1
MIOJIOYKEHUSI XUMHUYECKOT'0 PABHOBECHS
OT pa3UYHbIX (PAKTOPOB

XUMHYECKHI IKCTIEPUMEHT

BrInoaHeHne XUMHYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHH C MPaBUIaAMU
oe3onacHocTH. Habmonenue,
(dbuKcaIuys 1 ONrMcaHue Pe3yIbTaTOB
IIPOBEJICHHOT'O AKCIIEPUMEHTA

Xumuueckasi uHGpopmanus

[IpoBenenre caMoOCTOSATENBLHOTO
MOMCKa XUMUYECKOU UHPOpMAIUH C
WCIIOIb30BaHUEM PA3JIMYHBIX
MCTOYHHUKOB (HAYYHO-TIOMYJISPHBIX
W3/1aHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHera). Mcnonb3oBaHue
KOMITbIOTEPHBIX TEXHOJIOTUM JIJIsI
00paboOTKH U Mepeaadn XUMUYECKON
uH(MOpMaIINK U €€ TIPEICTaBICHHUS B
pa3IM4HbIX (opMax

PacueTsl N0 XUMHYECKUM
(¢popmysiam u ypaBHeHUSAM

YcTraHOBKa 3aBUCUMOCTU MEXIY
Ka4€CTBEHHOU M KOJIMYECTBEHHOU
CTOPOHAMU XUMHUYECKHX OOBEKTOB U
Ipo1eccoB. Penmenne pacueTHbIX 3a1a4
0 XMMHYECKUM (hopMyIiaMm U
YpaBHEHUSIM

IMpo¢puiabHoe n npodecCHOHATIBLHO
3HAYMMOE COJep:KaHHue

OOBsICHEHHE XUMUYCCKHX SIBIICHUH,
MIPOUCXOMSAIINX B IPUPOJIE, OBITY U Ha
npousBojcTBe. OnpeneneHue
BO3MOKHOCTEN MPOTEKAHUS
XUMHUYECKUX MPEBpAICHUN B
paznuHbIX ycnoBusix. CobioaeHue
MPaBUJI SKOJIOTMUECKU IPAMOTHOTO
MOBEJICHHS B OKPYXKAIOIEl cpeie.
OrnieHKa BIUSHUS XUMUYECKOTO
3arpsA3HEHUs OKPYXKaIOIIEH cpesibl Ha
OpraHu3M YeJIOBEKa U JPYTUE KUBbIE
opranuzmbl. CoOtoieHre MpaBuil
6e30macHOro 00pallleHus ¢ TOPIOYUMU
Y TOKCUYHBIMU BEIIECTBAMH,
1abopaTOPHBIM 000PYAOBAaHUEM.
[ToaroroBka pacTBOPOB 3aJIaHHOMN
KOHIICHTPAINHU B OBITY U Ha
npousBojicTBe. Kpurnueckas oneHka




JIOCTOBEPHOCTH XUMHUYECKOMN
uH(dOpMAaIINH, TOCTYIAOIIEH 13
pa3HbIX UCTOYHHUKOB




8. OIIMCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUA OBPA30OBATEJIBHOI'O
IMPOIIECCA IMTPOT'PAMMBI YYEBHOM JTUCIUIIJIUHBI
OV ]1.09. Xumust
OcBoenue nmporpammbl yueoHo# guctuminabl OV J[.09. Xumus npeamnonaraer
Haju4ue B MpodecCUOHANIbHOM 00pa30BaTelIbHOM OpraHU3aINu, PeaU3yIoen
00pa3zoBaTeNbHYIO MPOrpaMMy CpeIHEro o0Iero o0pa3oBaHusl B Mpejienax
ocBoenus OIIOII CITO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, KaOUHETa
XUMUHU C JIabopaTopueil u 1ad0paHTCKONM KOMHATOM, B KOTOPOM UMEETCS
BO3MOKHOCTh 00ECTICUUTh CBOOOAHBIN JOCTYI B IHTEpHET BO BpeMs yueOHOro
3aHATHS U B IEPUOJ] BHEYUEOHOM 1€ATETbHOCTH 00YyYarOIIUXCS.

B kabuHeTre 10DKHO OBITh MYJIBTUMEAUHHOE 000pYA0BaHUE, IIOCPEACTBOM
KOTOPOT'O YYaCTHUKH 00pa30oBaTEIbHOrO MPOIEcca MOTYT IPOCMATPUBATh
BU3YQJIbHYIO HH(OPMAIIUIO [0 XUMUH, CO3/]aBaTh MPE3CHTAIlNH, BUIEOMATEPUATIBI
U T.II.

B cocTtaB yueOHO-METOAMYECKOTO U MaTEPUATIbHO-TEXHUYECKOT0 OCHAIICHUS
KaOMHEeTa XUMUU BXOJST:

- MHOTO(DYHKITMOHAJIbHBIN KOMIUIEKC MPENo/1aBaTes;

-HaTypaJibHble O0BEKTHI, MOJIETHU, TPUOOPHI U HAOOPHI JJ1s1 IOCTAHOBKHU
JEMOHCTPALMOHHOTI'0 U YYEHUYECKOT 0 AKCIIEPUMEHTA;

NI€YaTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA O0YUECHMUS;

-CpeACTBa HOBBIX WH()OPMAITMOHHBIX TEXHOJIOTHI;

-pEaKTHBHI,

-IepEYHN OCHOBHOM U JIONIOJIHUTEILHON y4eOHOM TMTEpaTyphl;
-BCIIOMOTaTeJIbHOE 000PY10BaHUE U UHCTPYKLIUY;

B npornecce ocBoenust mporpamMbl yueOHoU yueoHou aucturuinasl OY J1.09.
Xumust 00yJarouecs 10JKHBI UIMETh BO3MOXKHOCTb JIOCTYIA K 3JIEKTPOHHBIM
y4eOHBIM MaTepuaiaM Mo XMMHUU, UMEIOIIUMCS B CBOOOHOM JIOCTYIIE€ B CETH
WNHTrepHeT (371eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TecTaM, Matepraiam EI'D u

ap.).
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