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oOpazoBaHuio (MpoTokoa ot 28 utoHs 2016 r. Ne 2/16-3)
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1.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEGHOI'O ITIPEAMETA «XUMMWA»
BbInycKHUK HAy4YUTCS:
pacKphIBaTh Ha MPUMEPax PoJib XUMHUH B (HOPMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHHBI
MHpa U B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh Ha MpPUMEpPaxX B3aUMOCBS3b MEXIY XMMHEH M APYTMMHU €CTECTBEHHBIMU
HayKaMH;
pacKpbIBaTh Ha IpUMEpax MOJIOKEHUsI TEOPUU XUMUYECKOTO cTpoeHust A.M. byrieposa;
noHUMaTh pusudeckuii cmoica [lepuoandeckoro 3akona J[.J. MenneneeBa 1 Ha €ro OCHOBE
OOBSICHATH 3aBHCUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB W 0Opa30BaHHBIX MMM BEIIECTB
OT AJIEKTPOHHOT'O CTPOEHUSI AaTOMOB;
OOBSCHATh NPUUYUHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MPEICTaBIECHUNA 00 HX
COCTaBE€ U CTPOCHUH;
MPUMEHATh MpaBUila CUCTEMATUYECKOM MEXIyHapOJIHOM HOMEHKJIATypbl KaK CpeICcTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;
COCTaBIISAITb MOJIEKYJISIPHBIE M CTPYKTYpHbIE (OpPMYJIbl OPraHMYeCKHMX BEIIECTB Kak
HOocHUTeNnel MHGOpMalUu O CTPOEHUHU BEUIECTBA, €r0 CBOMCTBAX W MPUHAMICIKHOCTH K
OTIpeJIeIECHHOMY KJlacCy COE€IMHEHU;
XapaKTepU30BaTh OpraHWYeckhe BellecTBa [0 COCTaBy, CTPOEHHI0 M CBOICTBaMm,
YCTaHABIMBATh IPUUYMHHO-CJIEJACTBEHHbIE CBSI3U MEXIY JaHHBIMU XapaKTepUCTUKaMU
BEIIECTBA;
MPUBOJIUTh MPUMEpPhl XUMUYECKHX peaKlui, pPACKPhIBAIOUINX XapaKTepHbIE CBOMCTBA
TUMIUYHBIX MPEACTaBUTENICH KIaCCOB OPraHMYECKUX BEIIECTB C IEJbI0 UX MACHTU(UKALNN
1 00BbSICHEHUST 00J1aCTH TPUMEHCHHS,
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAaHUs XUMHUYECKUX PEaKIMil Ha OCHOBE 3HAHUU O
TUTIAX XMMHYECKOHN CBSA3HM B MOJIEKYJIaX PeareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
WCIIOJIb30BAaTh 3HAHUS O COCTaBe, CTPOCHWUM U XUMHUYECKMX CBOWCTBAaxX BEUIECTB JUIf
0€30MMacHOT0 NPUMEHEHUS B IPAKTUUECKOH JEATENbHOCTH;
MPUBOJIUTh MPUMEPHI MPAKTUUECKOTO HCHOJIB30BaHUS MPOIYKTOB IMepepaboTku HeDTH U
MPUPOJHOTO Tra3a, BBICOKOMOJEKYISIPHBIX COCAUMHEHHH (MOJIMATUIICHA, CHHTETUYECKOIrO
KaydyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJUTH OMBITHI MO PACIO3HABAHMIO OPraHMYECKUX BEIIECTB: TIIMIEPHUHA, YKCYCHOU
KHUCIIOTBI, HENpPENENbHBIX >KHPOB, IIIOKO3bL, Kpaxmala, OEJKOB — B COCTaBE MHIIEBbIX
MIPOJIYKTOB U KOCMETHYECKHUX CPE/ICTB;
BIIAJCTh MpaBWJIaMHU U TMpHEeMaMH Oe30macHOW padOThl C XMMUYECKUMHU BEIIECTBAMHU U
nabopaTopHbIM 000pyI0BaHUEM;
yCTaHABIUBATh 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH U CMEHICHHS] XMMHYECKOTrO
pPaBHOBECHSI OT Pa3NUYHBIX (PAKTOPOB C IIENBIO OMpPENETICHHs] ONTUMAIbHBIX YCIOBUN
MPOTEKAHUSI XUMHUUECKUX MPOIECCOB;
IIPUBOIUTH IPUMEPBI THIPOJIN3a COJIEN B IOBCETHEBHON KU3HU YEJIOBEKA;
IPUBOJUTE  TIPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUN B  NPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKU3HEAEATEIIBHOCTH OPTaHU3MOB;
MIPUBOANTH MPUMEPHI XUMUYECKUX PEaKINi, pacKphIBaIOIUX 00LME XUMUUECKUE CBOUCTBA
IIPOCTBIX BEUIECTB — METAJIJIOB U HEMETAIIJIOB;
MIPOBOJIUTh pacueTbl Ha Hax0XJIEHUE MOJIEKYJIIpHON (QOopMyasl yrieBogopoja o
IIPOJyKTaM CrOpaHMs U M0 €ro OTHOCUTEIBHOM INIOTHOCTU U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISILIIUX B €I0 COCTaB;
BJIaJIeTh MpaBUJIaMHU O€30MacHOTO OOpalleHHs C €IKUMH, TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMMUU;




OCYIIECTBIISATh TMOUCK XHUMHYECKOW HH(OpPMaIK MO Ha3BaHHUIM, HASHTH(UKAaTOpaMm,
CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH XUMUUECKYIO HH(OPMAIUIO, COJIEPKAILYIOCS
B COOOIICHMAX CpEACTB MaccoBoil uHGopmanuu, pecypcax MHTepHeTa, Hay4dHO-
MOMYJISIPHBIX CTaThAX C TOYKH 3pPEHUS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTU B LEJSIX
BBISIBJICHUS OIIMOOYHBIX CYKICHUN U pOpMUpOBaHUS COOCTBEHHOU MO3ULUY;

MPEJICTaBIATh IYTH PpELIeHHs] TI00aJbHBIX MPOOJIEM, CTOSIIUX IEPE] YEIOBEYECTBOM:
9KOJIOTMUECKUX, SHEPT€TUUECKHUX, ChIPhEBBIX, U POJIb XUMHUHU B PEILICHUHU 3TUX MPOOIIEM.
JINYHOCTHBIE Pe3YIbTATHI

JIM4HOCTHBIE pE3yabTaTbl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO 00miero o0pazoBaHus
JOCTUTAIOTCS B XoJA€ OOy4eHHs] XMMHM B €IUHCTBE Y4eOHOW M BOCHMTATEIbHOU
nestenbHOCTH  OpraHuM3allid B COOTBETCTBHMM € TPAAUIMOHHBIMM  POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMHU, MPUHATBIMU B OOILECTBE
MpaBWJIaMM ¥ HOPMaMM TIOBEIEHUSI M CHOCOOCTBYIOT IIpolecCaM CaMOIIO3HAHUS,
CaMOPA3BUTHS U COLIMATN3ALIMU O0yJarOIINXCS.

JIM4HOCTHBIE PE3YNbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTh, B TOM UHCJIE B YACTH:
Ilampuomuueckozo éocnumanus

1) IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HAcCIlI€[UI0, TIOHUMAaHUsl 3HAYeHHs] XMMHUYECKONW HayKu B >KM3HU COBPEMEHHOIO
oOmiecTBa, ClIOCOOHOCTH BJIa/IETh JOCTOBEPHOM MH(pOpMalen o0 MepeoBbIX JOCTHUKEHUIX
U OTKPBITUSX MUPOBOM U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HaYUHBIX 3HAHUSIX
00 ycTpoiicTBE MHUpa U 0OIIECTBA;

I'pasicoanckozo éocnumanusn

2) MpeacTaBJICHHs] O COIHUATbHBIX HOpPMAaxX M TPaBHJIAX MEXKIHMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, y4yeOHO-
HCCIIe0BATEIIHLCKOM,

TBOPYECKON M JPYTMX BUIAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TIPU  BBIMIOJIHEHUM Y4EOHBIX, TIO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUU
XMUMHUYECKUX  OKCIIEPUMEHTOB, CO3/IaHUU  Y4eOHBIX  IPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHUIO U B3aUMOINOMOIIM B TIpoOIEccCe JTOM Yy4eOHOW JAeATeIbHOCTH;
FOTOBHOCTH OILIGHUBAaTh CBOE IOBEACHHE W TMOCTYNKH CBOUX TOBAapUIIEH € MO3UIHUU
HPaBCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEICTBUN MOCTYIKOB;
Ilennocmu nayunozo noznanus

3) MHPOBO33PEHYECKUX MPEACTABICHUH O BEHIECTBE M XUMHYECKOW peakiiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABISIOIIUX OCHOBY JUIS
MOHUMAHMS CYIIHOCTH HAyYHOW KapTHHBI MHpa; MpeACTaBiIeHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IMPHUPOJBI, B3aMMOCBS3SIX YEJIOBEKAa C MPHUPOJHON cpenoil, o
POJIM XUMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

4) 1mo3HaBaTEIbHBIX MOTHBOB, HAMPABICHHBIX HA IMOJyYeHHE HOBBIX 3HAHUH MO XHMUH,
HE0OXO0IMMBIX AJ1s1 00BsICHEHUS HAOII0AaeMbIX MTPOIIECCOB U SIBJICHMIA,

5) no3HaBarenbHON, MHOOPMAITMOHHON W YMTATEIbCKOM KYJIbTYpPhI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSATENILHONW paboThI ¢ yUeOHBIMM TEKCTaMU, CIIPAaBOYHOMN JIUTEPATypOl, TOCTYITHBIMU
TEXHUYECKUMU CPECTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 0OyUYCHHIO U MMO3HAHHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOM W HCCIEIOBATENbCKOM JIEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTU U YPOBHS O0YYEHHUS B albHEHIIEM;

Dopmuposanusn Kyabmypol 300p06bs

7) OCO3HaHWsI IIEHHOCTH >XHM3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3I0POBbBIO,
YCTAaHOBKHM Ha 3/10pOBBIA 00pa3 >KU3HU, OCO3HAHUS IOCIEACTBUI M HENPHUITUS BPEIHBIX
MPUBBIYEK (YIIOTPEOIEHHS AJIKOTOJIs, HAPKOTUKOB, KypEeHHUs1), HEOOXOAUMOCTH COOTIOICHHS




MpaBui OE30MACHOCTH MPH OOpAIICHUH C XUMUYECKUMHU BEIIECTBAaMHU B OBITY U pealbHOM
KU3HU;

Tpyoosozo éocnumanusn

8) uHTepeca K MpaKTHYECKOMY M3y4eHUIO Tpodeccuii U Tpyaa pa3ivuHOr0 Poja, yBaKCHHE
K Tpyly U pe3yiabTaTaM TPYAOBOM IESITENbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUs
MPEIMETHBIX 3HAaHUM IO XWMHH, OCO3HAHHOIO BBIOOpAa WMHIMBUIYAIbHOW TpPAaEeKTOPUU
MIPOJIOJDKEHHST 00pa30BaHus € Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH; yCHEIHOW Mpo(peCcCHOHATBHOMN NESTETbHOCTH
U pa3BUTUS HEOOXOJUMBIX YMEHUH; TOTOBHOCTh AJalTHPOBATHhCS B MPOECCHOHATbHON
cpexne;

JKonozuueckozo eocnumanus

9) SKOJOTMYECKH IMeNIecOO0pPa3HOTO OTHOIICHHS K TPUPOJC KaK HCTOYHHMKY J>KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS, TOHUMAHMS IIEHHOCTH 3JJOPOBOTO U 0€301acHOTO 00pasa
KU3HH, OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U ICUXHYECKOMY
3/10pOBbIO, OCO3HAHHUS 1IEHHOCTH COOIOACHUS TpaBuil 0€3011aCHOTO

MOBEAICHUS IIPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYallUsX, YIPOXKAIOUIUX 370POBbIO U
JKU3HH JTIONCH;

10) crocoOHOCTH TPUMEHSATHh 3HAHHMS, MOJy4aeMble MPH U3YyYCHHUH XUMHH, JJIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEAOil, MOBBIIEHUS YPOBHS AKOJOTHUYECKON
KYJIbTYPHI,

OCO3HAHHUS TJI00AILHOTO XapakTepa SKOJIOTMYEeCKUX MpoOieM W MyTed HX penieHHs
IIOCPEJICTBOM METOJIOB XUMHUU;

11) 5KOJOTHYECKOTO MBIIICHNS, YMEHHS PYKOBOJCTBOBATbCS WM B TO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COIMAIIBHOW MPAKTHUKE.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHMThCS:

WUTIOCTPUPOBATH HA IIPUMEpaxX CTAHOBIIEHUE U 3BOJIIOLUIO OPraHUYECKON XUMHUU KaK HayKU
Ha Pa3JIMYHBIX UICTOPUUECKUX ITANax ee pa3BUTHS;

WCIOJIb30BaTh METOJAbl HAyYHOTO TMO3HAHMSI NPU BBIIOJHEHUU IMPOEKTOB U YydeOHO-
HCCIIEIOBATENIbCKUX 3aJa4u [0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyYEHHUS U PACIIO3HABAHUS
OpraHUYECKUX BEIIECTB;

OOBSACHATH MPUPOJLY U CIIOCOOBI 00pa30BaHUS XMMHUECKOM CBS3H: KOBAJICHTHOM (MOJIAPHOM,
HEMOJIAPHOI ), HIOHHOH, METAIITNYECKOH, BOJOPOIHON — C LEIbI0 ONPEIeIICHNs XUMHUYECKON
AKTUBHOCTH BEIIECTB;

yCTaHABIUBAaTh TE€HETUYECKYI0 CBA3b MEXKJIYy KIacCaMH OPraHMYeCKHX BEIIECTB JUIf
000CHOBaHMS TPHUHIMIIMATBEHOW BO3MOXKHOCTU TIONYYCHHS] OPraHUYECKUX COCAMHEHUN
3aJIaHHOTO COCTaBa U CTPOCHUS;

yCTaHABIUBATh B3aUMOCBSI3U MEXIy (akTaMu U TEOpHUEH, MPUYMHON U CIEACTBHEM MpU
aHanu3e MpoOJeMHBIX CHUTyallMii W OOOCHOBaHMM TNPUHUMAEMBIX PEIICHHH Ha OCHOBE
XUMHYECKUX 3HAHUM.

2. COAEP) XAHHUE YYEBHOI'O ITIPEMETA
10 kaacc 68 yacoB (2 yaca B He/IeJII0)

Teopus XMMHU4YECKOr0 CTPOCHHUS OPraHu4YecKuX coequHenni. Ilpupoaa xumMu4eckux ces3en

OpTaHI/IquKI/Ie BemecTBa. IlosBneHue u pasBUTUC OpFaHH‘{CCKOﬁ XUMHHU KaK HayKH.

XHUMHUYECKOE CTPOEHUE KAK MOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE  TIOJIOKEHUSI TEOPHUM  XMMHYECKOIO  CTPOEHUS  OPraHWYECKUX  COEIMHEHUN
A.M. byrnepoBa. YriepoaHslii CKeJIET OpraHM4ecKol MOJIEKyibl. KpaTHOCTh XUMHUYECKOM CBS3H.
3aBUCUMOCTb CBOMCTB BEUIECTB OT XHMHYECKOTO CTpPOEHHUs MoOJeKyd. M3oMmepus U U30MeEpHI.



[Tonsitne o ¢yHKIMOHANBHON Tpynme. lIpuHIMNIBI Kiaccu(UKaUK OPTaHUYECKUX COCAWHEHHH.
Cucremarnueckass MEXIyHapOJHAs HOMEHKIAarypa ¥ TNPUHIMIBI 00pa3oBaHMs Ha3BaHUU
OPraHU4eCKUX COCTMHEHUMU.

MecTo u 3Ha4eHHE OPraHMYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

Yraesoaopoasl

[Ipenenbuble yraeBonopoas! (ankanbl). Cmpoenue monekyivl memana. I'oMooruuecKuit
psan ankaHoB. ['omonoru. MexyHaposiHas HOMEHKJIAaTypa OpraHMuYecKux BeulecTB. M3omepus
YTIEPOIHOTO CKeleTa. 3aKOHOMEPHOCTH M3MEHEHUST (PU3MUYECKUX CBOUCTB. XMMHUUYECKUE CBOMCTBA
(Ha mpuMepe MeTaHa W 3TaHA): PEaKIUU 3aMelleHUsi (rajJoreHWpPOBAHUE), NETHAPUPOBAHUS Kak
CTIOCOOBI TOJYYeHHsS BAKHEUIINX COCAMHEHWI B OpraHMYecKOM cHHTe3e. ['opeHume meraHa Kak
OJIMH U3 OCHOBHBIX HMCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH U OBITY, uU30oMepuzayuu aikaHos.
Llennvie peaxyuu. Ceoboouvie paldukanvl. I anocenonpou3soonvie ankanos. HaxoxneHue B
MIPUPO/I€ U TPUMEHEHNE aJIKaHOB.

Kpatnsie cBs3u. HenpenenbHble yriaeBoaopoabl. AskeHbl. Cmpoenue Monexynvl
omunena. SpP—Iubpuouszayus. Tomonormdeckuit psig ankeHoB. Howmenkmatypa. W3omepus
YTJIEPOJHOIO CKeJleTa WU TOJOXKEHHs KpaTHOW CBA3M B MoOJIeKyje. XUMHUYECKHe CBOWCTBa (Ha
IpUMepe STHIIEHA): peaKlUHUM IPUCOECTUHEHMs (TaJIOTEHUPOBAHUE, 2uopuposanue, TUApaTAIUs,
2UOpo2anoceHuposanue) Kak crocod moiaydeHus: GyHKIIMOHATBHBIX TPOU3BOAHBIX YTIIEBOIOPOIOB,
ropenus. Ilpasuno Mapkoenuxosa. Bvicokomonexynapnvie coeounenus. Kauecmeennvie peaxyuu
Ha osounylo cea3b. llomumepusanusi dTUIEHA KaK OCHOBHOE HAIpaBJIEHHE €r0 HCIOJIb30BAHUSL.
[TonuaTnieH Kak KpYMHOTOHHAXKHBIM MPOTYKT XUMUYECKOTO MPOou3BoAcTBa. [IprMeHenue stusneHa.

Ankanvensl U kayaykd. [IoHaTre 00 ankaaueHax Kak yriieBOJOpoAax ¢ ABYMs ABOMHBIMU
cBsa3simMu. [lonmumepuzanus auBuHuiaa (OyraaueHa-1,3) kak crmoco0 MOMydeHUs CHHTETHYECKOTO
Kayuyka. Hzonpen (2-memunbymaouen-1,3). HarypanbHbIli W CHHTETHYECKHH KaydyKH.
Bynkanuzanusa kayayka. Pesuna. [Ipumenenne kayuyka u pe3usbl. ConpsoicénHvle 080lHblE CBA3U.
Ionyuenue u xumuueckue ceovicmsea ankaouenos. Peaxyuu npucoedunenusn (2anoceHuposanusi) u
noauMepu3ayUY aiKaoueHos.

Ankunbl. AunetuneH (3TMH) U ero roMosioru. CmpoeHue MoneKynbl ayemuiena.
l'omonornueckuit psan ankuHoB. Homenkiarypa. M3omepus yriepoJHOro CKeJleTa U MOJIOKEHUS
KpaTHOM CBSI3U B MoJIeKyJe. Meoicknaccosasn uzomepus. SP-I ubpuouzayus. XuMHUIECKHE CBOMCTBA
(Ha mpuMepe aleTUNIeHAa): peaKUUd MPUCOSAMHEHUS (TAJIOTCHUPOBAHME, 2UOpUPOBaHUe,
rUpaTalus, 2uopo2ailo2eHuposanie) Kak croco0 MOJydeHHUs MOJMMEPOB U JIPYTrUX IOJIE3HBIX
npoykToB. ['opeHue aneTuiieHa Kak HUCTOYHUK BBICOKOTEMIEPATypHOTO IJIaMEHH JUIsl CBapKH U
pe3ku MetasuioB. [Ipumenenue aneruieHa.

Ionsamue o yuxknoanxkanax.

ApeHbl (apoMaTHYecKHe YIriIeBoJOopoAbl). beH3onm kak mpeacTaBUTENh apOMaTUYECKUX
yraeBoaopoaoB. Cmpoenue monekyavl OeH301d. XUMUYECKHE CBOWCTBA: PEAKIUU 3aMEIICHHUs
(rajoreHHpoBaHUE) Kak CIOCOO TMOJIyY€HUS XHUMHYECKMX CpEJICTB 3allUThl PACTEHUH,
npucoequHeHus: (TUAPUPOBAHME) KaK JI0Ka3aTeIbCTBO HEMPENENbHOTO Xapakrtepa OeH30Ia.
Peakuust ropenus. Toayon. Hzomepus samecmumenei. Ilpumenenue Oenszona. [lecmuyuoul.
I'enemuueckas cés3b apeHos ¢ Opyeumu y2i1e000po0amu.

Ilpupoounsvie ucmounuku y2ne6000po0os. Ilpupoousiii 2az. Hegpmo. Ilonymmuvie negpmsamvie
eazvl. Kamennwiil yeons. Ilepepabomra negpmu. Ilepeconka negpmu. Pexmuguxayuonnas KonoHua.
bensun. Jluepoun. Kepocun. Kpexume wnegpmenpooyxmos. Tepmuueckuti u Kamaiumudeckutl
kpexuneu. Iuponus.

Kucaopoaconep:xamme opranndecKkue COeIMHEHUs.

Kucnopoaconepxamue opranuyeckue coeauHeHus. OIHOATOMHBbIE NpeAETbHBIE CIUPTHI.
Knaccudukarusi, HOMEHKIATypa, M30MepUs CIHPTOB. MeTaHON M ITaHON KaK MpeICTaBUTENH
MpeeNbHBIX OJHOATOMHBIX CIIUPTOB. [lep8uunbill, 6MOPUUHbIL U MPEMUUHbIL AMOMbl Y2lepood.
Booopoonas cea3pb. Xumudeckue cBOICTBa (Ha MpUMeEpe METaHoJa U 3TaHOoJIa): B3aUMOJIeHCTBHE ¢
HaTpUEM KakK CIoco0 YCTaHOBJIEHHS HAIWYHUS THAPOKCOTPYIIIBI, PEAKIHsl C TaJoreHOBOIOPOAaMU



KaK CIoco0 MOy4eHUs pacTBOPUTENCH, ACTUApPATAINS KaK Croco0 MOJMydeHus dTuieHa. Peakmus
TOPEHHUsS: CIHUPTHI Kak TOIMBO. Cnupmosoe Opoocenue. @Pepmenmol. Booopoonvie ceazu.
[Ipumenenne metaHosa u 3Tanojia. PU3MOIOTUYECKOE JEHCTBUE METAaHOJIa U 3TaHOJIa HA OPraHu3M
YeJI0BEKA. AIKO2OIUM.

MHoroatoMHbI€ CNUPTHI. DTHJICHTIUKOIAb M TIMIEPUH KaK MPEACTaBUTENN MPEAeTbHbBIX
MHOT'OATOMHBIX CIUPTOB. KauecTBeHHAs peakiisi Ha MHOTOATOMHBIE CIUPTHI U €€ TPUMEHEHUE IS
pacro3HaBaHUsl TJIMIIEpUHA B COCTaBE KOCMETHMYECKUX cpencTB. [IpakThueckoe NpHUMEHEHHE
STUJICHTJIMKOJIS U TJIMLIEPUHA.

®enos.  Apomartnueckue crnuptel. CTpoeHHE MOJEKYNbl (eHona. Bzaumuoe enusHue
amomos 8 monexyie ¢enona. Xumuueckue c8ouUcmaa: 83aumooeticmsue ¢ Hampuem, 2UOPOKCUOOM
Hampus, 6pomom. Kauecmsennas peaxyus na genon.

[Ipumenenue denoua.

KapGonwmnbabie coenunenus. KapOonunpHas rpynmna. AnbpAerujaHas rpymma. AJbIerubl.
Keronsl. M3omepust 1 HoMeHknarypa. [loayuenue u xumuueckue ceoticmea anvoecuoos. Peaxyuu
OKUCTIeHUs1 U npucoeduHenus aiboecudos. Metananb (hopMabaerua) U dTaHAIb (alleTalbIeTH )
KaK TIPEJICTaBUTENIN MPECIIbHBIX allbJIeruoB. KauecTBeHHbIE peakinu Ha KapOOHUIIBHYIO TPYIIITY
(peakuus «cepeOpsHOTO 3epKana», B3aumoaencTeue ¢ ruapokcuaoM Meau (1)) m ux npumenenue
JUTsi OOHApY)KEHUS TPENETbHBIX aJbJCTHIOB B MPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaerunoB. [Ipumenenue hopmanpaeruia u aleTaibIeTua.

KapGonoBeie kucnotel. Kapbokcunvnas epynna (kapboxcoepynna). Hzomepus u
HoMenknamypa Kapoonogvix Kuciom. (OIHOOCHOBHBbIE NpeleNbHbIE KapOOHOBBIE KHCIOTHI.
Ilonyuenue 00HOOCHOBHBIX NpedeNbHbIX  KApOOHOBLIX Kuciom  YKCycHash KHCIOTa Kak
MPEACTaBUTENDh TPEIETBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOMCTBa (Ha
MpUMepe YKCYCHOM KHCJOTBI): peaklUd C MeTallaMH, OCHOBHBIMH OKCHJIAaMH, OCHOBAHHMSIMH U
COJIIMU KakK MOJTBEPXKIACHHUE CXOJCTBA C HEOPraHWYECKUMHU KHUCIOTaMH. Peakius stepudukanun
KaK CIoco0 TOJIydeHHsI CIOXKHBIX 3¢upoB. [lpuMeHeHHe YyKCyCHOM KHCIOTHl. MypaBbuHAs
kucnota. Anerarsl. [IpencraBienne o BEICIINX KaApOOHOBBIX KHCIOTAX.

Crnosxxsble 3upbl u xupbl. Homenxnamypa. Tlonydenne, XUMHYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peakuus stepudukanuu. CraoxxHbie 3QUpPHI KaK MTPOTYKTHI B3aUMOJACHCTBUS KapOOHOBBIX
KUCIOT co couptamu. [IpuMeHeHue cioxHbIX 3(UpPOB B MNHIIEBOM u mapdroMepHOi
MIPOMBIIITICHHOCTH. JKUpBI Kak CJOKHBIE 3(QHUPHI TIIMIEPUHA U BBICHIUX KapOOHOBBIX KHCIOT.
PactuTtenbHble UM JKMBOTHBIE JKHUpBI, MX cocTaB. Pacro3HaBaHue pacTUTENbHBIX JKUPOB Ha
OCHOBAaHUU HX HENpeAeNbHOTo Xapakrepa. [IpuMenenue xupoB. ['MIpoan3 WM OMBUICHHUE KHUPOB
KaK c1oco0 MPOMBIIIJICHHOTO OMYYeHHsI COJIeH BBICIINX KapOOHOBBIX KHCIIOT.

Mpi14 Kak coJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

VYrnesoabl. Knaccudukanus yrineBogoB. Monocaxapunsl. Onucocaxapuodsi. Jlucaxapuipl.
Haxoxnenue yrineBogoB B mpupone. [Jroko3a Kak anbJAeruJocnupT. bposkeHue TIIIIOKO3BI.
Opykro3a. Caxaposa. [ uoponus caxapossi. Kpaxman u 1emntono3a Kak OMOJIOTHYECKHE MOJTUMEPHL.
XUMUYECKHE CBOMCTBA Kpaxmajia M LEJUII0NI03bl (TUAPOIN3, KaueCTBEHHAs! peakius ¢ HoJIOM Ha
KpaxMaj U ee IpUMEHEHHue JUid OOHapy:KeHUsl Kpaxmalla B MpoJyKTax nutanus). [Ipumenenue u
Ouosorudeckas poJib yrieBoJoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPHUMEpE alleTaTHOTO
BOJIOKHA. Ayemunyenntonoza Knaccuguxayus 8010KkoH.

Nnentudukanus opraHUYECKUX COCIUHEHUHN. [eHemuueckas 6136 Medcdy Klaccamu
opzanuyeckux coeounenui. TUTIBI XUMUYECKUX PeaKkIMii B OpraHnYecKON XUMUH.

A3oTcojep:Kalye oprannyeckne coeinHeHusl.

AmuHOkuCIOTHl U Oenku. CocTaB W HOMEHKIATypa. Amumusl. Amumocpynna. AHUIUH.
Ionyuenue u xumuyeckue ceolicmea aHunuHda. AMAHOKHUCIOTHI Kak aM(pOTEpHble OpraHMYEcKue
coeMHeHus. Mzomepus u Homenknamypa. bunonapueiti uon. Ilentuanas cBs3b. buonornueckoe
3HaueHUE O-aMHHOKHCIOT. OOmacTh TpPUMEHEHHsS aMUHOKHUCIOT. Xumuueckue c80UcCmed
amunoxuciom. Ilenmuowi. Ilorunenmuowi. I uyun. benku xak npupoansie 6uononumepsl. Cocta



U CTpOoeHHE OeKOB. XWMHUYECKHE CBOWCTBA OCNKOB: THUApONM3, JeHarTypanus. OOHapykeHue
OClIKOB TpU TOMOIIM KayecTBEHHBIX (LBETHBIX) peakuuid. IIpeBpamieHust OeNKOB MUK B
opranusMe. bronornyeckue GyHKIUU OEIKOB.

Azomcoodepaicawue cemepoyuxiuyeckue coeourenus. Iupuoun. Iuppon. [Hupumuoun. Ilypumn.
A3zomucmule 0cHOBAHUAL.
Hyxneunosvie kuciomul. Hykneomuowi. Komniemenmapuvie azomucmule OCHOBAHUA.
Xumus u 300posve uenosexa. Dapmakonocuieckas Xumusl.

Xumus nonumepos

llonumepwvr. Cmenenv nonumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvie
noaumepbi. Cmepeopezynsapnvie NOIUMEDDI. Lonusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmuenvie noaumepwvl. Deronopopmanrboecuonvlie CMObL.
Inacmmaccol. @enonnacmel. Amunonnacmel. Ilenonnacmol. Ipupoonwiii kayuyk. Pezuna. 200num.
Cunmemuueckue kayyyku. Cunmemuueckue eonokna. Kanpon. Jlaecan.

11 kaace

Teoperuueckne ocHOBbI Xumuu (384)

Crpoenue BemiectBa. CoBpeMeHHast MOJIeb CTPOEHUS aToMa. DJIeKTpOHHAs KOH(UTypalust
atoma. OcHogHoe u 8030yocoeHHble cocmoanus amomos. Knaccupukanuss XUMHUECKUX JIEMEHTOB
(s-, p-, d-anementsr). OCOOCHHOCTH CTPOCHHS DHEPreTHYECKHX YPOBHEH aToMoB d-3J€MEHTOB.
[Tepuonnueckas cucrtema xumuyeckux o3nemMeHToB JI.M. MenneneeBa. DU3NUECKUNA CMBICI
[Tepuonnueckoro 3axona /.M. MenaeneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
3JIEMEHTOB U WX COEAMHEHUM IO MepHoaM U rpynmnam. DNeKTpOHHas IPUPOia XUMUYECKOM CBSI3H.
DNeKTPOOTPULIATENBHOCTh. BUABI XMMHUECKON CBS3M (KOBaJIGHTHasl, MOHHAs, MeTaJUIMuecKas,
BOJIOPOJIHAS) U MEXaHU3Mbl ee oOpaszoBanus. Kpucmannuueckue u amopguvie geujecmea. Tunwvi
KPUCMALIUYECKUX peuemox (AmomHas, MONeKYIAPHAs, UOHHAS, Memalludeckas). 3aeucumocms
Quszuueckux ceolicme gewgecmea om muna Kpucmaniuieckou peutemxuy. [IpuarHpl MHOrooOpasus
BEILIECTB.

Xumuyeckue peakuuu. ['omMoreHHble u TeTeporeHHble peaknuu. CKOpOCTh peaklvu, €€
3aBUCHUMOCTh OT pa3MYHbIX (PAKTOPOB: MPUPOJBI PEArHPYIOIIUX BEIIECTB, KOHLEHTpaluu
pearupyomux BEUIECTB, TEMIEPaTypbl, IUIOMAAM PEAKIUOHHOW IOBEPXHOCTH, HaIUYUS
Karanu3aTopa. Pojb kaTanm3atopoB B MPUPOJE U MPOMBIIUIEHHOM Mpou3BoacTBe. OOpaTUMOCTD
peakiuii. XuUMHYECKOE€ paBHOBECHE M €ro CMEUICHHE IMOJ ACWCTBHEM pa3iNyYHBIX (PaKTOPOB
(KOHILIEHTpaIMsl peareHTOB MWJIM NPOAYKTOB pEaKIHMH, NaBJCHUE, TeMmIepaTypa) Uil CO3JaHUs
ONTUMAJIbHBIX YCIOBUU MPOTEKAHUS XUMUYECKUX IMPOLIECCOB. Jucnepcuvie cucmemvl. Ilonamue o
Koanouoax (3onu, eeau). Mcmunnvie pacmeopul. Peakuuy B pacTBOpax 3JIEKTPOJHUTOB. pH pacTBopa
KaK TOKa3aTellb KUCJIOTHOCTU cpefbl. ['uaponu3 coneld. 3HaueHUE TUAPOIHM3a B OMOJIOTHYECKHUX
OOMEHHBIX  MpOIleccax. OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ pEakUUu B MPUPOJE,
MIPOU3BOJICTBEHHBIX IIPOLECCAX U KU3HEAEATEIbHOCTH OPTraHU3MOB.

Heopranuueckasi xumus (224)
Mertamibl. CriocoObl ostydeHust MeTaiioB. Jlerkue u Tsok€nbie MeTabl. JIETKOIUTaBKUE U
TYrOIUIaBKHE MeTauIbl. MeTtamndeckue 3neMeHTsl A- u b-rpynn. Meas. [lunk. Tutan. Xpom.
XKenezo. Hukens. [Tnatuna. Crinasel. Jlerupyromue no6aBku. Yepusie Metasuisl. LIBeTHbIe
Metaiuel. YyryH. Crans. JlerupoBanusie ctann. OKCUABI M THAPOKCUIBI MeTAJIIIOB. HeMeTasl.
[Ipocteie BemecTBa — HemeTasuibl. Yriepoa. Kpemuuii. A3oT. @ocdop. Kucnopoa. Cepa. @top.
Xnop. Kucnornsle okcunpl. Kucnopoacoaep:xamue kucinotel. CepHasi KUCIoTa. A30THas KACIOTA.
BonopoaHsie coequHEHUs HEMETAJUIOB.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTBIX BEIIECTB — METAUIOB TJIABHBIX U
noOOYHBIX MOArpynn (Meab, JKelIe30) M HEeMETAIOB: BOJOPOJ]A, KHUCIOPOAA, TaJlOT€HOB, CEpbI,
a3ota, (ocdopa, yrieponga, kpemHus. Koppos3us MeTamioB: BHAbI KOPPO3UH, CIOCOOBI 3alUThHI
METAJUIOB OT KOPPO3UHU. INeKmpoau3 pacmeoposé u pacniasos. llpumenenue snekmpoausa 6
NPOMbBLUTIEHHOCTU.



Xumus 4 Ku3Hb (84)

Hayunbie meTonpl mo3HaHus B XuMuU. VcTouHMkM Xxumuueckoil uHdopmanuu. Iloumck
uHbOpMAllMK TI0 HA3BaHUAM, HWACHTH(PHKATOpaM, CTPYKTYpHbIM (opmynam. MozaenupoBanue
XMUMHMUYECKUX IIPOLIECCOB U SIBICHUM, XuMuyeckuu awaiu3 Y CuHme3 KaK METOJbl HAy4yHOTO
[IO3HAHUS.

Xumus u 3p0poBhe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MHUHEPAJIHHBIE BOJBI.
[IpoGnembl, CBS3aHHBIE C MPUMEHEHHEM JIEKaPCTBEHHBIX MpEnaparoB. BpenHble NPUBBIYKK U
daxkTophl, paspymammue 3I0poBbe (KypeHHE, YIOTpEOJNCHHE ajlKOTOoJs, HApKOMaHWs).
PanvonansHoe nutanue. Iuwesvie 0obasxku. OCcHoBbl NUWEBOU XUMUL.

Xumusi B TIOBCETHEBHOM >KM3HU. Mortomue u uuctsamue cpenactsa. Cpedcmea 60pbowl ¢
ObLIMOBLIMU HACEKOMBIMU: peneiieHmsl, uHcekmuyuovl. CpeacTBa JMYHONW TUTUEHBI M KOCMETHKH.
[IpaBuna OGe3omacHOi pabOTHl C €AKMMH, TOPIOYMMU M TOKCHYHBIMH BELIECTBAMH, CPEICTBAMU
OBITOBOM XMMUHU.

XuUMHST B CENbCKOE XO3SHCTBO. MmuHeEpanbHble U OpraHuyeckue ymoopenus. Cpencrsa
3aIIMUTHI PACTECHUM.

Xumus U 3HepreTuka. lIpupoaHsle HCTOYHUKH YriieBOAOpoa0B. [IpUpoaHBIN U NOIYTHBIN
He(TsIHOM Tra3bl, UX cOcTaB U ucmnoiib3oBanue. CoctaB HEPTH U ee nepepadoTka. HedrenmpoaykTor.
OxkranoBoe wuymucio OeH3zuHa. OxpaHa OKpyXarmled cpensl mnpu HedremepepaboTke
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HICTOUHUKH SHEPTUH.

Xumusa B crpoutensctBe. lLlement. beron. Ilogbop onTuManbHBIX CTPOUTENBHBIX
MaTepHUaIoB B MPAKTUYECKOM EATEIHLHOCTH YEIOBEKa.

XuMus U 3KoJorusi. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeabl U ero MOCHeCTBUS.
Oxpana rugpocdepsl, To4YBbL, aTMOchepsl, (I0psl U hayHbl OT XUMUYECKOTO 3arpsA3HEHNUS.

3. TEMATUYECKOE IINTAHUPOBAHHUE

11 kiace
34 gaca, 1 yac B He/1eJII0)
Pa3nenl. Teopernueckue ocHOBbI XuMuH (38 4) 2.3.4.5.7
1.1. Crpoenne atoma. I13 u IICXD J.U. MennaeieeBa (8 u) 45,7,
Crpoenue BemecTna. | 1. Crpoenue BemiecTBa. | [lepeuncusatey BOKHEHIINE
CoBpemenHast Mozenb | CoBpeMeHHass MOJIENb CTPOEHUS | XapaKTEPUCTUKU XUMHUYECKOTO
CTPOEHHUS aToma. | aToMa. 3JIEMEHTA. OOBACHATD
DOnexTpoHHas KOH(Urypamus | 2. DJIEKTpOHHAs KOH(UTypauus | pa3iuyue MeXAY MOHATHIMHU
aToma. OcHosnoe u | aToma. «XUMHMYECKHUI 3IEMEHT,
8030yacoennvle  cocmoanus | 3.0cnoenoe U 8030)JHCOeHHbIE | KHYKIHIY, «H30TOT.
amomoe. Knaccudukanus | cocmosnua amomos [IpuMeHATh 3aKOH COXpaHEHUs
XUMHYECKUX DJIeMEHTOB (s-, | 4. Kiaccubukanus XMMHUECKUX | MAcChl BEILIECTB npu
p-, d-371eMeHTBI). | 3IEMEHTOB (-, P-, d-3JIEeMEHTBI). | COCTaBICHUU YpaBHEHUH
Ocob6enHoctu CTpoeHHus | 5. OCOOEHHOCTH ~ CTPOEHHUS | XUMUYECKUX peaxkuuil.
DHEPreTUYECKUX YPOBHEH | SHEPreTUYECKUX YpOBHEH aToMOB | Onpenensrsb MaKCHUMaJIbHO
aTOMOB d-anemeHTOB. | d-371€MEHTOB. BO3MOXHOE YHUCIIO 3JIEKTPOHOB
Ilepnoanueckas cucrema | 6.  Ilepuoanyeckas  cucTema | HA JHEPreTUYECKOM YPOBHE.
xuMmuueckux 3aemMeHToB JI.M. | xumuueckux anemenro  JI.U. | 3anuceiBath rpadudeckue
MenpneneeBa.  @usuueckuil | Menzaeneesa. 3NIEKTPOHHBIE (OPMYIBI S-, P-
CMBICTT [Tepuoauueckoro | 7. @u3ndeckuii  CMBICT | U d-a7eMeHTOB.
3akoHa J[.W. Menneneesa. | [leppoanueckoro 3akona JI.M. | XapakrepuszoBarb MOPAIOK
IIpuunHbl 1 3akOHOMEpPHOCTH | MeHnaeneesa. 3aM0JHEHHUS IEKTPOHAMHU
U3MEHEHHUS cBoiictB | 8. IlpUuMHBI M 3aKOHOMEPHOCTH | SHEPreTUYECKHX YpPOBHEH U
2JIEMEHTOB U UX COEAMHEHUN | N3MEHEHHs CBOMCTB IEMEHTOB U | NOJYPOBHEN B aTOMax.




10 MIEPUOJAM U TPYIIIAM.

UX COCIMHEHMM IO INEepUoJaM M
rpynmnam.

OOBACHATS, B qéM
3aKJIF0YAETCs bu3nueckuit
CMBICIT MTOHSTHS
«BaJCHTHOCTBY».  OOBICHSATSH,

4YeM OIPEAETSIOTCS BaJICHTHbIE
BO3MOYKHOCTH aTOMOB DPa3HbIX
JIEMEHTOB. CocraBiath
rpaduyecKkue  SIEKTPOHHBIE
dopmynbr  azota, Qocdopa,
KHUCJIOpOJia M CEpbl, a TaKxke
XapaKTepu30BaTh M3MEHEHUS
paanycoB aTOMOB XUMUYECKUX
JIEMEHTOB 110 IeproaaM u A-

rpynmnam NIEPUOIUYECKON
TaOJINIIBI
1.2. Ctpoenue BemectBa (7 4) 24,79
DneKTpoHHas 9. DneKTpoHHas npuposia | OObSICHATD MEXaHU3M
MIPUPOJA XUMHUYECKON CBA3U. | XUMHYECKOMN CBsI3U. | 00pazoBaHus HMOHHOM 51
DNeKTPOOTPULIATETHHOCTD. DIEeKTPOOTPUIIATEIIEHOCTb. KOBAJICHTHOH  CBSI3U "
Bumger  xumuuecko cBs3u | 10. Buael XuMUUecKoil CBS3HM | 0COOEHHOCTH (bu3UIeCKuX
(KoBaJICHTHAS, WOHHas, | (KOBaJICHTHAS, WOHHAs, | CBOWCTB HMOHHBIX "
MeTaJUTH4ecKasi, BOJIOPOJAHAs) | METaJUIMUeCKasi, BOJIOPOJHAS) W | KOBAJEHTHBIX COCAMHEHUI.
" MEXaHU3MBI ee | MeXaHM3MBbI e 00pa30BaHUsI. CocTtaBisTh AJIEKTPOHHBIE
oOpazoBaHwUsI. 11. Buasl XuMHYECKOW CBs3U | GopMyIIbI MOJIEKYJT
Kpucmannuueckue u | (KoBaJIeHTHas, MOHHAs, | KOBAJIEHTHBIX COEJIMHEHUII.
amopgHvle sewjecmsa. Tunwl | MeTaludeckasi, BoJOpojHasi) U | OObSICHATH MEXaHU3M
KPUCMALIUYeCKUX —peulemox | MEXaHU3Mbl ee 00pa30BaHMUsL. o0pa3zoBaHusi BOJOPOJHON U
(amommuas,  monexyaapHas, | 12. Kpucmannuueckue u | METAJUIMYECKON  cBsA3el U
UOHHAA, Memaniuyeckas). | amopgHvle eujecmea 3aBHCHUMOCTh CBOIICTB
3asucumocms  usuyeckux | Tunwvi KpUCmaniu4eckux | BelecTna oT BUJA
ceolicme geujecmea om muna | peuemorx (amommas, | XAMUYECKOU CBSI3H.
KPUCMALIUYeCKOU peulemKU. | MOJLeKyIApHAs, uonnas, | OOBSCHATH MPOCTPAHCTBEHHOE
[Tpuuunns MHOT000pa3usl | MemaiiuyecKkas,). CTpOoeHue MOJIEKYII
BEIIIECTB. 13. 3asucumocmv  ¢huszuueckux | OpraHUIECKUX u
ceolicmg gewjecmea Om mMuna | HEOPraHWYECKUX COECIUHEHUN
KPUCALIUYeCKOU peuiemKu C TIOMOIIBIO TPEICTABICHUN O
14, IlpwumHBl MHOTOOOpa3us | rUOpPHUAU3AIUN opOuTanen.
BEIIECTB. OOBACHATD 3aBUCUMOCTh
15. KonTpoJasnasi padora Nelmo | cBOWicTB  BelecTBa OT THIA
Teme: «CTpoeHue BellecTBay €ero KPUCTAIIIMYECKON
PEIIETKH. OOBACHATD
MPUYUHBI MHOT000pa3us
BEILIECTB
1.3. Xumuueckne peakuun (6 4) 4,6,7,
10
XuMuueckue peakiuu. | 16. Xumuyeckne  peakuuu. | [lepeuncnars mnpu3HAKH, 1O
I'omoreHHbIe u reTeporeHHbie | [OMOTeHHbIE U TeTeporeHHbIe | KOTOPhIM  KJIacCU(DUIUPYIOT
peakiuu. CKOpOCTh PEaKINH, | PEaKIuu. XUMHYECKUE PEAKIIHH.
ee 3aBUcUMOCTh  OT | 17. Ckxopocth  peakuuu, ee | OOBSICHATH CYIIHOCTb
pa3IMYHBIX (GakTOpOB: | 3aBUCUMOCTh ~ OT  Pa3JIMYHBIX | XUMHUYECKOMN peaxiuu.
TIPUPOIBI pearupyronux | GakTopos: npupoabl | COCTaBIsAThH ypaBHEHUS
BEIIECTB, KOHIIEHTPAIIUU | pearupyrommx BEIIECTB, | XUMUYECKUX peaxiui,




pearupyomumx BELIECTB,
TEeMIIepaTyphl, iouaau
PEaKLMOHHONM ITOBEPXHOCTH,
HaJIM4us Katanusaropa. Posb
KaTaJau3aTopoB B IpPUPOJE U
IIPOMBIIIJIEHHOM

npousBojicTBe. OOpaTUMOCTh
peaKuum. XUMHYECKOE
PaBHOBECHE U €r0 CMELICHHUE
0] JCHCTBUEM PA3IMYHBIX

dakTopoB (KOHIICHTpaIHsI
pEareHTOB WU MPOIYKTOB
peaxium, JTaBIICHUE,
TeMreparypa) Ajs CO3AaHHs
OTITUMAJTLHBIX YCIIOBUH
MPOTEKAHUS XUMHUYECKHX
MIPOIIECCOB.

KOHLIEHTpaLUuu pearupyoumx
BELLECTB, TEMIIEPATYPBI, IUIOIIAIN
PEaKLIMOHHOU [IOBEPXHOCTH,
HaJIM4us KaTtajau3aTopa

18. Ponp  Karanm3atopoB B
IPUPOJIE U IPOMBIIUIEHHOCTH

19. Pemenne pacyeTHBIX 3a/1a4
no teme: «/3mMeHeHHE CKOpOCTH
XUMUYECKON peaxkuuu npu
U3MEHEHUU KOHLEHTpaui
BELIECTB

20. Xumuyeckoe paBHOBECHE U
€ro CMEUIEHUE I0J JEHCTBHEM
Pa3JInYHBIX (dakTopoB
(KOHLIEHTpaIsi peareHTOB WJIU
MIPOJIyKTOB pEaKIUH, IaBJICHUE,
TEMIEpaTypa)

21. Pemenue pacyeTHbIX 3a7a4 10

OTHOCSIIAXCS K
OIIPENEIEHHOMY THUILY.
OOBACHATH BJIMSIHUE

KOHIICHTpAallMld pearcHTOB Ha
CKOPOCTb ~ TOMOI€HHBIX U
IreTepOreHHBIX peakuuii.
OOBsSICHATD BIIMSIHUE
pa3nuuyHbBIX  (HaKTOpOB  HA
CKOPOCTH XUMHYECKON
peakuuy, a TakXKe 3HA4YCHHE
IIPUMEHEHHUsI KaTaJIM3aTOPOB U

WHTUOMTOPOB HA TMPAKTHKE.
OOBACHITD BIWSTHHE
W3MEHEHUS KOHIICHTPAILINU
OJHOTO W3  pearupyroumx
BEIIECTB, TEMIIEpaTypbl U
aBJIEHUS Ha CMeEIICHHE

XUMHYCCKOTO PABHOBCCHUA

TeMe: « VI3MeHeHHe CKOpOCTH
XUMUYECKON peakuuu npu
W3MEHEHUH TEMIEPaTyphD».
1.4. PactBopsi (7 4) 4,7
Jlucnepcruole cucmemol. | 22.  Pacuem maccosou odoau | XapakTepu3oBaTh CBOICTBa

Ilousmue o xonnouoax (30.1u,
eenu). Ucmurnnvle pacmeopui.
Peakunn B pacTBopax
AIEKTPOJUTOB. pH pacTtBopa
KaK IMOKa3aTe/Ib KHCIOTHOCTH
cpeapl. ['maponus  cotieid.
3HavyeHWe  TUIpOJIM3a B
OMOJIOTHYECKUX  OOMEHHBIX
nporieccax.

PACmMBOPEeHHO20 8eujecmad
23. Pemenue pacdeTHBIX 3a7a4
no Teme: « Pacuem maccosoi
001U  PACMBOPEHHO20 BeUeCmad
npu CMEeWUBAHUU PACBOPO8»

24. Peakumm B pacTBOpax
AJIEKTPOJIUTOB

25. . pH pactBOpa Kak 1mokas3aTelb
KHCIIOTHOCTH CPEJIbI.

26. ['maposn3 comnei

27. 3HaueHWe THUIPOJW3A B
OHOJIOTHYECKUX OOMEHHBIX
npolieccax.

28. Pemenue pacdeTHBIX 3aja4
mo teme: « Pacuem wmaccosoii
00U PACMBOPEHHO20 BeueCmad
npu pacmeopenuu
KpUCALLo2uopamos»

Pa3IUYHBIX BUAOB AUCIICPCHBIX
CHUCTEM, YKa3bIlBaTb IIPHUYHHBI

KOaryJisiliud  KOJUIOMJOB |
3HaYeHUE  OTOr0  SBJICHUS.
Penrate 3aJa4u Ha
[IPUTOTOBJICHHE pacTtBopa
onpeaenEéHHON MOJISIPHOM
KOHIIEHTPALIUH. l'otoBUTH
pacTBOp 3aJaHHOW MOJIAPHOU
KoHIEeHTpauuu.  OObICHATD,

IMo4YeMy pacCcTBOPBI BCHIECTB C
HOHHOM n KOBaJICHTHOM
HOJ'ISIpHOﬁ CBA3BIO IIPOBOIAT

JNEKTPUYECKUI TOK.
Onpenenats  pH  cpenpl ¢
IIOMOUIBIO YHHUBEPCAJIBHOTO
uHaukatopa. OOBSCHATD C
MO3ULIUI TEOpUH
IEKTPOIUTUYECKON

JUCCOLUALAN CYLIHOCTb
XUMUYECKUX peaxkuuii,
IPOTEKAOIUX B BOJAHOMU

cpene. CoCTaBisATh NOJIHBIE HU
COKpAILIEHHBIE HOHHEIE
YpaBHEHUS peaxkuuit,
XapaKTepU3YIOLINX OCHOBHBIE
CBOIiCTBA Ba)XKHEHUIIIMX KJIACCOB
HEOPraHUYECKUX COCIUHECHUM.




Ornpenenarb peaxkuio CpeJibl
pacTBOopa COIM B BOJE.

CocraBisaTh ypaBHEHUs
peakuui TUJpOJIA3a
OpraHn4CCKux n

HCOPIraHN4YCCKUX BCUICCTB

1.5. DaexkTpoxumuyeckue peakuuu (10 u)

18,9

OKHCIUTETHHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIUU
B IpUpOJE,
MIPOU3BOJICTBEHHBIX
mporeccax "
KU3HEICATCIIEHOCTH
OpraHu3MOB.
OkuCIUTEnHHO-
BOCCTaHOBHTEJIHHBIC
CBOMCTBa MPOCTHIX BEIIECTB
— METaUIOB TJIABHBIX W
MOOOYHBIX MOArpyMI (Meb,
Kene30) W HEeMETalJIOB:

BOJIOPO/Ia, KHCIIOpO/1a,
rajloreHoB,  CEphl,  a30Ta,
dbocdopa, yriaeposa,
KpEMHHUS. Koppo3zus

METAJJIOB: BUJIBl KOPPO3HH,
CHOCOOBI 3allUThl METAJIOB
OT KOPPO3UHU. INeKmpoau3
pacmeopos U pacnidgos.
Ilpumenenue snekmponusa 6
NPOMBIULLEHHOCU.

29.0KuCIUTEILHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIUU

30.0OxucnurTeanLHo-
BOCCTAaHOBUTEILHEIE CBOMCTBa
MIPOCTHIX BEIIECTB — METAIIJIOB

31. OKHUCIIUTEIIHHO -
BOCCTAaHOBUTEILHEIE CBOMCTBa
COCAMHEHUN MEIIH U JKeje3a
32.OKUCINTEILHO -
BOCCTAaHOBUTEILHEIE CBOMCTBa
HEMETAJIIOB: BOJIOPO/JIa,

KHCJIOPO/Ia, TAJIOTCHOB,
33.0OKHuCIUTENBHO—
BOCCTAHOBHUTENIHHBIE CBOMCTBA
Cephl, a30Ta.

34 OxucIuTeILHO—
BOCCTaHOBHUTEILHEIE CBOMCTBa
dbocdopa, yriaepona, KpeMHHS.

35. BakHelue OKHCIUTEIH H
BOCCTaHOBHTEIU

36. CocTaBiieHHE OKHCIUTEIHHO —
BOCCTAHOBHUTEIILHBIX PEAKIIHMA

37. CocTaBieHHEe OKHUCIUTEIBHO
— BOCCTAHOBHTEJIbHBIX PEAKITUH C
y4eTOM MPHU3HAKOB PEAKITUN
38.IlnanupoBannie MPOAYKTOB
OKHUCJIUTEILHO -
BOCCTAHOBUTEIBHBIX PEAKIHUA C
y4eToOM cpelbl MPOTEKAHUS
pEaKIInH.

OOBSCHATh TPHUHIUI PaOOTHI
rajJlbBaHU4ECKOr0  3JIEMEHTA.

OOBbsACHATh,  KaKk  YCTPOEH
CTaHJApTHBIN BOJOPOAHBIN
AIEKTPO/I. ITonb3oBaThCs
paroM CTaHIAapPTHBIX
WIEKTPOJHBIX  MOTEHLIHAJIOB.
Otnuuath XUMUYECKYIO
KOPPO3HIO oT
AIEKTPOXUMUYECKON.

OOBSICHATH MPUHIIHITHI 3AIIUTHI
MeTaJNIMYeCKUX M3ASIHiA  OT
KOPpO3UHU.

OOBACHATD, Kakue MPOLECCHI
MIPOUCXOAT Ha KaToJAE U aHOJIe
IpU 3JEKTPOJIM3E PaCIUIaBOB U
pactBopoB cosel. CocTaBisTh
CyMMapHbIE YpaBHEHUS
peaKkui 3JIEKTPOJIN3a

Pa3znen2. Heoprannueckasi xumus (22 4)

5,8,9,10,11
2.1. Meranasl (12 4)

MeTamisl. Crioco05b1
MOJTy4YEeHUS METaJIOB.
Jlerkue u TSXKEIBIE METAIbL.
JlerkomnmaBkue u
TYTOILIAaBKUE METaJUTbI.
MeTaminyecKkue — 3JIEMEHTBI
A- n b-rpynn. Menp. IluHK.
Tutan.  Xpom.  XKeneso.

39. DOnexkTposi3 pacTBOpPOB U
pacruiaBoB

40. PemieHue pacyeTHBIX 3a]a4
10 TeMe: «DIEKTPOIIU3»

41. Pemienue pacyeTHBIX 3aJa4
1o TeME: «IIpoTekanus
NapajieJbHbIX TPOLIECCOB MPHU
AIIEKTPOJIN3E

XapaxkTepu3oBaTh oomme
CBOIiCcTBa METaJJIOB u
pPa3bACHATL MX Ha OCHOBE
MPEACTABICHUA O CTPOCHUU
aTOMOB METaJJIoB,
MeETaJlJINYEeCKOM CBSI3U u
MeETaJlJINYEeCKOM

KPUCTAJUIMYECKON peLIETKE.




Hukens. Ilnatuna. Crassbl.
Jlerupyromue J00aBKH.
Uépnbpie Mmeraibl. L[BeTHbIE
Metamnel.  Yyryn. Crans.
JlerupoBannslie CTallu.
Okcuapl ¥ THUAPOKCHJIBI
METaJUIOB.

42. Pemienue pacyeTHBIX 3a]1a4
1o TEME: «Ornpenenenue
MacCOBBIX [OJIEH BEIIECTB B
pacTBopax MpU  MPOTEKAHUU
AIEKTPOJIN3a

43. Metamnsl A- u b-noarpynn
44, Menp 1 €€ coequHEHUS

45. IIuHK U €ro COSIUHCHUS

46. XpoM U €ro COeTUHECHUS

47. JKeneso u ero coeguHEHUS

48. Pemienue pacyeTHBIX 3aJa4
no Teme: «MeTaluel W UX
COCIMHCHUS

49. Okxkcuasl "
METAaJIJIOB.

50. OKHCIIMTEIBEHO -
BOCCTAHOBHTEJIHLHBIE CBOMCTBA
METaJIOB ¥ X COSIMHEHNI

TUAPOKCHIBI

NroctpupoBarhk  IpuMepamMu
CrocoObI TOJIy4YE€HHUS METAJIOB.
XapakTepu3oBaTh XUMUYECKUE
cBoiictea MeramioB |A—IIA
rpymi u AITIOMUHUS,
COCTaBJISITh COOTBETCTBYIOIINE
YpaBHEHUSA peakuui.
OOBsSICHATD 0COOEHHOCTH
CTPOCHHSI aTOMOB XUMHUYECKUX
JJIEMEHTOB Bb-rpynn
nepuoanudeckon cucremst /1. 1.
Menneneena. CocraBisTh
YPaBHEHHUS peaxkuuid,
XapaKTepHU3YIOIINX  CBOWCTBA
MeIu, IIMHKA, THUTaHa, XpoMa,
Keresa. [IpenckassiBaTh
CBOIiCTBAa CIUIaBa, 3HAS €ro
COCTaB. OOBACHSATS, KakK
M3MEHSIOTCSI CBOMCTBA OKCHJIOB
U THUIPOKCHJIOB METAJUIOB I10
repuoiaM 51 A-rpynnam
MePUOINYECKOMN TaOJINIIBI.
OOBACHATh, KaK H3MEHSIIOTCS
CBOMCTBaA OKCHIIOB u
TUAPOKCHUJIOB XUMHUYECKOTO
3J€EMEHTa C  TMOBBIIEHUEM
CTEIIEHN OKHUCJIEHUS €ro aroMma.
3anucelBaTh B MOJIEKYJISIPHOM
U HOHHOM BHUJE YpPaBHEHHUS
XUMUYECKUX peakuuii,
XapaKTEePU3YIOUUX KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUAPOKCUIOB  METalioB, a
TaKXKe 3KCIIEPUMEHTAIBHO
JI0OKa3blBaTh  HAJIMYUE  ITHUX
CBOWCTB. Pacno3naBatb
KaTHUOHBI COJIEH C MOMOIIbIO
KAueCTBEHHBIX pEAKIUI

2.1. Hemetasuibl (10 1)

4,7,9

Hemeramnsl. [Ipocteie
BEIIECTBA — HEMETAJLIBI.
VYraepon. Kpemuuii. Asor.
®ocdop. Kucnopoa. Cepa.
®dTop. Xnop. Kucnornsie
OKCH/IBI.
Kucnoponaconepxkamme
kucaoThl. CepHas KHCIIoTa.
A30THAas KHCIIOTA.
Bopopoansie coennnenus
HEMETAJJIOB.

CaoiicTBa
BEIECTB

51.Hemerasisbl.
IPOCTBIX
HEMETaJlJIOB.
52. VYrnepon,
COCIMHEHUS
53. Asor. ®ocdop. Coeaunenus
azoTa u gocdopa.

54. Cepa. Kucnopon. Ilepexnch
BOJOpOJIA.

55. ®rop. Ximop. CoenuHeHus
rajJoreHoB.

56. Kucnotueie OKCH/IBI.
KuciotHo —  OCHOBHBIE H

KpEMHUH H HX

XapakTepu3oBarTh oOurue
CBOICTBa HEMETAIJIOB u
pa3bACHIATH HUX Ha OCHOBE
MPEACTABICHU O CTPOEHUU
atoma. HaspiBath  oOnactu
MPUMEHEHUS BaXHEHIIIUX
HEMETAJUIOB. XapaKTepH30BaTh
CBOWCTBA BBICHIUX OKCHJIOB
HEMETAJJIOB u
KHCIIOPOJICOACPKAITUX KUCIOT,
COCTaBJISITh ypaBHEHUS
COOTBETCTBYIOIIUX pPEAKUUNA U
OOBSICHAT WX B  CBETE




OKUCITUTEIHHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA .
57. Kucnoponconep:xamue
kucaoThl. CepHas KHCIIOTa.
A3OTHas KUCTIOTA.
58.Bonopoansbie COCIIMHEHUS
HEMETAaJIOB

59. Pemenue pacueTHbIX 3ajad
no Tteme: «Hemerauibl u  ux

COCITUHEHUS)
60. Pemenue pacueTHBIX 3a7a4
o TeMe: «Omnpenenenne

MIPOAYKTOB  OKHUCIMTEIBHO  —
BOCCTAaHOBUTCIIbHBIX pCaKIII/Iﬁ C
Y4aCTUEM CEpPHOM H  a30THOM
KHCIIOT»

npeCTaBICHUN 00
OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUAX
u IEKTPOJIUTUYECKON
JUCCOLMALINH. CocraBiATh
YPaBHEHHUS peaKkuuid,
XapaKTEepU3YIOLINX
OKHCIIUTEIIbHBIC CBOMCTBA
CepHOM H Aa30THOM KHCIIOT.
XapakTepu3oBaTh HU3MEHEHUE
CBOWCTB JIETyYHUX BOJOPOIHBIX
COCAVHEHUN  HEMETaUIOB I10
nepuony U A- rpymnmnam

MePUOINYECKOMN CHUCTEMBI.
Jloka3bIBaTh B3aMMOCBS3b
HEOPraHUYECKUX u
OPraHNYECKUX COCIMHECHU .
CocraBisTh YpaBHEHUS
XUMHUYECKUX peakumii,
OTpaX]aroIINX B3aUMOCBS3b
HEOPraHUYECKUX u
OPraHuYEeCKHUX BEIIIECTB,

OOBSICHATh WX Ha OCHOBE
TEOPUH  DIIEKTPOJUTHUYECKOU

JCCOLIMAlluN u
MIPEACTABICHUI 00
OKHUCIIUTEIHHO-
BOCCTaHOBUTEIbHBIX
npoIueccax. [IpakTnuecku
pacrno3HaBaTh BEI[ECTBA C
MOMOUIBIO KayeCTBEHHBIX

peaKHI/Iﬁ Ha aHUOHBI

Paznen 3. Xumus u ku3Hb (8 4) 45,6,7,10

Hayunbie MeTonbl | 61. 'enetndeckas cBs3b Mexay | OOBACHATH Hay4YHbIC

IMO3HAHUS B XHUMHH. | HEOPraHUYECKHMMHM BEIIECTBAMU INPHUHIIMIIBI  TIPOM3BOJACTBA HA

Hcrounuku XHUMHYECKOH | 62. PelmieHue pacyeTHbIX 3a1ad | MpUMEpe IPOU3BOCTBA CEPHOM

UH(OPMALIHH. [Touck | mo teme: «IIpoTekaHue peakiyii B | KHCIOTHI.

nH(OPMAaLMK [0 HA3BaHUSM, | PaCTBOpax»» [Tepeuuncnsarhb HPHHIIAIIBI

UACHTH(HKATOpaM, 63. Pemenue pacyeTHBIX 3aJa4 | XAMHYECKOTrO0  MPOM3BOJICTBA,

CTPYKTYPHBIM dopmynam. | o TEME: «OCOOEHHOCTH | UCIIOJIb3yeMbIC TIPU TTOJTYYCHUH

Mo enupoBaHue IPOTEKAHUS XUMUYECKUX | UyryHa.

XUMHYECKUX TIPOLIECCOB U | peaKIuit npu obpazoBanuu | CoCTaBIATh ypaBHEHUS

SIBJICHUH, XuUMuyeckutl ananu3 | KOMIUIEKCHBIX COE€IUHEHUI XUMHYECKAX peaxIuii,

u cuume3 Kak MeroAbl | 64. ['eHeTHdeckast CBsI3b MEXIY

Hay4YHOTO TIO3HAHMSL. OpraHN4eCKUMU u
XuMus M 30pOBBE. | HEOPraHUYECKUMU KJ1accaMu

JlexapcTBa, (bepMeHTBHI, | BELIeCTB

BUTaMHHBI, TOpPMOHBI, | 65. [Ipumenenne

MUHEpaJIbHbIE BOJBI. | HEOPraHUYECKUX BELIECTB

[IpoGnembl, cBsi3aHHble C | 66. KauecTBeHHbIE peakUUu B

IIPUMEHEHUEM HEOPraHM4ECKON XUMHUHU

JICKapCTBEHHBIX IpenaparoB. | 67. OmnpeneneHue BElECTB 10

IIPOTEKAIOINX MPH TOTYYEHUN
YyT'yHa U CTaJIH.

Cobmtonath npaBuIa
6e3omacHoi paloThI co
Cpe/iCTBaMu OBITOBOM XHMUHU.

OOBSICHATD HPUYHHBI
XUMHUYECKOTO 3arpsi3HEHUS

BO31yXa, BOJOEMOB U IIOYB




Bpenusie [IPUBBIYKHU u

(baxTopsl, paspylaromue
3710pOBbE (kypenue,
ynotpebieHue QJIKOTOJIS,

Hapkomanusl). PanuoHanbHOe
nutanue. [luwesvie dobasku.
OcHo8bl nuwesol Xumuu.
Xumus B
MMOBCEAHEBHOM JKU3HU.
Motomue u YUCTSIINE
cpenctBa. Cpedcmea 60pbObL
Cc ObLIMOBLIMU HACEKOMBIMU.
peneieHmol, UHCEeKMUYUOLL.
CpencTBa JTMYHOW THTHEHBI U

KOCMETHKHU. [IpaBuna
6e3o0macHoOM paboThI c
€IKUMH, rOPIOYUMHU u

TOKCUYHBIMUA  BEIIECTBAMH,
cpelncTBaMu OBITOBOM XUMHH.
XHMHSIT W CEIIbCKOE
X0351iCTBO. MHUHepanbpHbIE U
OpraHMyecKkue  yaoOpeHus.
Cpencrsa 3alnTHl PACTEHUI.
XWUMUS ¥ SHEpPreTUKa.
[Ipuponueie HWCTOYHUKHU
yrieBoaopo10B. [Ipupoanblii
Y TIOMYTHBIN HE(QTSHOU Ta3bl,
UX COCTaB M UCIOJIb30BaHUE.
CocraB Hehpt™® ®  ee
nepepaboTKa.
Hedrenponykrel. OxTaHoBOE
gucno  OenszuHa.  OxpaHna
OKpYyXarolen cpeasl Ipu

He(drenepepaboTKe u
TPaHCIIOPTHUPOBKE
He(TENPOIYyKTOB.
AJbTepHATUBHBIE HUCTOYHUKH
SHEpPruHu.

Xumus B
CTPOUTEIILCTBE. LlemeHT.
BeroH. ITonGop

ONTUMAJIBHBIX CTPOUTEIBHBIX
MaTEpHUAJIOB B NPAKTUYECKOU
JESITEILHOCTH YEJIOBEKA.
XUMHS M DKOJIOTHS.
XHWMHUYECKOE  3arps3HEHHE
OKpYXKarollel Cpeabl U €ro

[IOCJIEACTBUSL. Oxpana
ruzpocgepsl, MIOYBBI,
atMocdepsl, Gpropsl U hayHbl
oT XUMUYECKOTO

3arpsA3HCHMUAL.

MpU3HAKAM XHUMHUYECKHX PEaKLUit
68. Pemenne KOMOMHMPOBAHHBIX
pacyeTHbIX 33134




COI''TACOBAHO COI''TACOBAHO

[TIporokon Nel3acenanus 3amMecTUTeNb TUPEKTOpa
METOIUYECKOTO 00bETMHEHUS
YUHTENIEH €CTECTBEHHOHAYYHOTO Yepurix U.B.
[UKJIa

Kpasuenko O.B. 28.08. 2024 rona

ot 27.08. 2024 rona
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