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MecTo npeamera B y4eOHOM IJIaHe

B cootBerctBrn ¢ OOIT OOO 1 y4eOHBIM IJTaHOM MTPEAMET XHUMHUS IPECTABICH B IPEIMETHOM

obnactu «EcTecTBeHHO-HAy4YHbIE MPEAMETHI». Y pOBEHb U3YUEeHUs IIpeaMeTa — 0a30Bblid. B ocHOBY
JAaHHOW pabouel TporpaMmbl TIOJIOKeHa aBTopckas mporpamma Iapa H.H. (Mocksa,

ITpoceemenue, 2011 rox) mis oOydarommxcst 8-9 KimaccoB 001Ie00pa3oBaTEIbHBIX YUPEKIACHHUH.
[Iporpamma opueHTHpOBaHa Ha ucrnonb3oBaHue ydeOHumka: [. E. Pymsutruc, ®@. I'. Denpaman,
OI'OC. Xumus. 8-9 kiaccol. ba3oBbiil ypoBeHb)», [IpocBemienue

[lpennaraemast mporpamMma mpeaycMaTpHBaeT CJCAYIOIIYIO OpraHH3aluio  Ipolecca

00y4eHus:

—10 xmacc — 34 gaca (1 yac B Hezen0);
—11 knacc — 34 gaca (1 gac B Hezel0).

Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa « XuMHI»

JIMYHOCTHBIE pe3yabTaThl

VY oOyuaromuxcst OynyT chOpMUPOBAHEIL:

B LIEHHOCTHO-OPHUEHTALlMOHHOW cdepe — OCO3HAHME POCCUIHCKON  TIpakIaHCKON
WJCHTUYHOCTH, NaTPUOTH3MA, YyBCTBA TOPJIOCTH 338 POCCUMCKYI0 XUMHUYECKYIO HAYKY;

B TPYyIOBOH cdepe — TrOTOBHOCTh K OCO3HAHHOMY BbIOOpY AaibHeeil oOpa3zoBaTenbHON
TPAaeKTOPHUH WM TPYIOBOU IEATEIILHOCTH;

B M103HABAaTeIbHOM (KOTHUTHUBHOM, MHTEJUIEKTYalbHOI) cepe — yMeHHE YIpaBisTh CBOCH
[IO3HABATEJIbHON JEATENIbHOCThIO, TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM UHUCIIE
caMooOpa30BaHUIO, Ha MPOTSHKEHUM BCEH JKU3HU; CO3HATEeJIbHOE OTHOUICHHE K
HETPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO YCIEIIHOM MPpo(hecCHOHANBHON U 001IeCTBEHHON
JIeSITENIbHOCTH,

B ctepe cOepexeHus 300pOBbsS — MPUHATHE W peaju3alus LEHHOCTEH 370pOBOrO MU
Oe3omacHoro o0Opa3za >KM3HH, HENPUSITHE BPEIHBIX NPUBBIYEK (KypeHHUs, YHNOTpeOIeHUS
AJIKOT'OJIs1 U HapKOTI/IKOB) Ha OCHOBE 3HAHMH O TOKCHYECKOM M HAapKOTUYCCKOM I[CflCTBI/H/I
BEIIECTB.

MeTanpeaMeTHbie pe3yJbTaThbl

Y o0yuarommxcst OyayT c()OpMHPOBAHBI:

PeryastuBubie YY/I:

CaMOCTOSITENIbHO OOHapyXUBaTh U (POPMyIHUpPOBATh Y4eOHYIO MPOOIEMy, ONPEAENsTh IENb
y4eOHOI e TeTbHOCTH;

BBIJIBUTATh BEPCHH PEIICHHS NpPOOJIeMbl, 0CO3HABaTh KOHEYHBIH pE3yabTaT, BHIOMpATh U3
NPEUIOKEHHBIX U MCKATh CAMOCTOSITENIEHO CPEJCTBA JOCTHKEHUS 1IEJIH;

COCTaBJIATH (MHIMBUYaJbHO WM B TPYIIIE) IJIaH PEHIeHUs] TPOOIeMBbl;

paboTasi Mo IJIaHy, CBEPSATh CBOU JEHCTBHS C LIENbIO U, MIPH HEOOXOAMMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSTENBHO;

B JIMAJIOT€ C Y4YUTENIEM COBEpIICHCTBOBATH CAMOCTOSTENILHO BbIpaOOTaHHBIE KPUTEPHU
OLICHKH.

IHo3naBareabubie YY/I:



aHaJM3UPOBaTh, CPABHUBATH, KJIacCU(PUIMPOBATh U 000011aTh (aKThl U sIBICHUS. BBIIBIATH
IPUYMHBI U CIIEACTBUS NPOCTHIX SBICHUH.

OCYILIECTBIISITh CPaBHEHHE, KIACCH(PHUKALMIO, CAMOCTOSTENILHO BBHIOMpAs OCHOBAHUSA U
KPUTEPHHU Il YKAa3aHHBIX JIOTUYECKUX ONepaluii;

CTPOUTH JIOTUYECKOE PACCYKJECHHE, BKIIOYAOIIEe YCTaHOBICHUE MPHUYMHHO-CIIEACTBEHHBIX
CBsI3€H;

CO3/1aBaTh CXEMAaTUYECKHUE MOJEIH C BbIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OObEKTA.
COCTaBJIATh TE3HCHI, PA3JINYHbIC BU/IbI IUTAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpa3oBbIBaTh HHPOPMALIKIO U3 OJTHOTO BUAA B APYTroi (TaOIUILy B TEKCT U TIp.);

YMETh OINpPEAEIATh BO3MOXKHBIE MCTOYHHKH HEOOXOIUMBIX CBEIEHHH, MPOU3BOAUTH MOUCK
UH(OPMaLINH, AaHATU3UPOBAThH M OIICHUBATH €€ JTOCTOBEPHOCTb.

KommyHukarusubie YY/I:

CaMOCTOSITENIFHO OPTraHU30BBIBAaTh yueOHOE B3aMMOJICHCTBUE B rpymie (OnpeaensTh olrime
IeJIU, pacTIpeIeNsTh POJIU, IOTOBAPUBATHCS JPYT C IPYTOM H T.1I.);

(bopMynHupoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO, apTYMEHTUPYET UX;

OCYILECTBIISATh B3aUMHBIA KOHTPOJIb M OKa3bplBaTh B COTPYJHHMYECTBE HEOOXOAUMYIO
B3aMMOIIOMOLIb;

OpPraHU30BBIBaTh U IUIAHUPOBATH Y4€OHOE COTPYAHHUYECTBO C YUYHTEIEM M CBEPCTHHUKAMU;
OIpeseNATh Lelu U (PYHKIMU YYaCTHUKOB, CIOCOOBI B3aMMO/IEHCTBHS;

IUIAaHUPOBATh 00IIKE CIOCOObI pabOTHI;

OpaTb Ha ce0s1 MHULMATUBY B OpPraHU3allui COBMECTHOI'O IEHCTBUS (1€70BOE JIUJIEPCTBO);
BJIAJCTh MOHOJIOTMYECKOH M JHaJOrMuecKod ¢(opmMamMM peuyd B COOTBETCTBUU C
rpaMMaTH4eCKMMU U CHHTAaKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKa.

IIpeamMeTHbIe pe3yabTaThI

OO0yyaromuiicss Hay4uTCs:

OPUMEHATHh MpaBWila CUCTEMAaTHUECKOW MEXIyHApOJHOM HOMEHKJIATyphl Kak CpeJcTBa
pa3IuYeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

COCTaBJIATh MOJIEKYJSIPHbIE W CTPYKTYpHble (OpPMYJIbI OpraHMYECKMX BEIIECTB Kak
HocuTenell MH(OpMaluM O CTPOEHUHM BEILIECTBA, €ro CBONCTBAX M INPHHAUIEKHOCTH K
OIIpEJIeTICHHOMY KJIacCy COEANHCHHUH;

XapakTepu3oBaTh OpPraHMYECKHWEe BelIecTBa [0 COCTaBy, CTPOCHHIO U  CBOICTBaM,
yYCTAQHABJIMBAaTh NPUYMHHO-CIIEJCTBEHHBIE CBSA3M MEXIy JaHHBIMH XapaKTepHUCTUKAMHU
BEILIECTBA;

IOPUBOANUTh HPUMEPbl XHWMHUYECKUX PpEeaKIHil, pacKpbIBaIOIIUX XapaKTEepHblE CBOMCTBA
TUIMYHBIX MPEJCTaBUTENEH KJIACCOB OPTaHMYECKUX BEIIECTB C LEIbI0 UX WIACHTU(DUKAUN U
00BSICHEHUS 00JIACTH TPUMEHEHMS;

IPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XUMHUECKUX pEAKUUil Ha OCHOBE 3HAaHUI O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;
HCIIOJIB30BaTh 3HAHUA O COCTaBE€, CTPOCHUU U XUMHUYCCKUX CBOMCTBAxX BEUICCTB JIs
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITebHOCTH;

NPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO HCIOIb30BaHU MPOIYKTOB NEpepaboTKu HEPTH U
IMpUPOAHOr0 rasa, BBICOKOMOJICKYIIAPHBIX COG)II/IHCHI/Iﬁ (HOHI/ISTI/IJ’IGH&, CHHTETHYECKOI'O
KayuyKa, al[eTaTHOrO BOJIOKHA);



IIPOBOAMTH OMNBITHI IO PACIO3HABAHUIO OPraHMUYECKUX BEILECTB: TIJIMIEPUHA, YKCYCHOM
KHCIIOTBI, HENpENeNbHbIX HMPOB, IJIIOKO3bI, Kpaxmaina, OelKOB — B COCTAaBE IHUIIEBBIX
IIPOJAYKTOB U KOCMETHUUYECKUX CPELCTB;

BJIAJCTh MpaBUJIAMHU M IpHeMaMH Oe30macHOi paboThl ¢ XMMHYECKHMH BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABJIMBATh 3aBHUCHUMOCTb CKOPOCTH XUMHYECKOW PEAKIMM U CMEUICHHS XUMHUYECKOTO
paBHOBECHSI OT pa3IMYHBIX (PAKTOPOB C LENBIO ONPEACTCHHS ONTUMAIIBHBIX YCIOBHI
IIPOTEKAaHUs XMMUYECKHUX IIPOLIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3a COJIEH B IIOBCEJHEBHOM KU3HU YEIIOBEKA;

IPUBOIUTh  IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUMH B NPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIILHOCTH OPraHU3MOB;

IPUBOANUTH IPUMEPHl XUMHUECKUX PEaKLHi, pacKphIBAIOLIMX OOLIMEe XMMHUUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

IPOBOJUTH PAacyeThl HA HAXO0XIEHUE MOJIEKYISIPHOW (OPMYJIbl YIIIEBOJOPOA MO IPOLYyKTaM
CrOPAaHHMS U 10 €r0 OTHOCUTENBHON INIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAILIUX B
€ro COCTaB;

BJIAJCTh IMpaBWIaMU 0€30MacHOro OOpalleHUsl C €IKUMH, TOPIOUYUMH M TOKCHUYHBIMH
BEIIECTBAMHM, CPEICTBAMU OBITOBOM XMMHUU;

OCYIIECTBIISITh TOUCK XWUMHUYECKOW WHGPOpPMAMK TIO Ha3BaHHUAM, HIESHTH(HUKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH XUMHUECKYI0O MHPOPMALIUIO, COJIEPIKAIIYIOCS B
COOOILEHUSAX CPEACTB MaccoBOM MH(opmanuu, pecypcax MHTepHeTa, HaydHO-HOMYJISPHBIX
CTaTbsIX C TOYKM 3pPEHUS ECTECTBECHHO-HAYYHOW KOPPEKTHOCTH B LEJISAX BBIABICHUS
OLIMOOYHBIX CY>KICHUI U (POPMHUPOBAHUS COOCTBEHHOW O3ULINY;

NPEICTaBISTh MYTH PEHICHUS TIO00ATBHBIX MPOOJIeM, CTOSIIUX Tepe] YeIOBEUYECTBOM:
HKOJIOTMUYECKUX, SHEPTeTUUYECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

OO0yyaronuiics MOJXyYUT BOZMOKHOCTh HAYUUTHCS:

WJUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJIICHHE M DBOJIOLMIO OPTAaHMYECKOW XUMHUU KaK HayKH
Ha pa3jIM4YHbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

WCIIOJI30BaTh METOJbl HAyYHOTO TIIO3HAHUS TPU BBIIOJHEHUH TIPOEKTOB U y4eOHO-
MCCJIEIOBATENbCKUX 3a7a4 10 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJYyYEHHUS W PACIO3HABAHUS
OpPTaHUYECKUX BEIECTB;

OOBSCHATH IPUPOAY U CIIOCOOBI 0Opa30BaHUsI XUMHUUYECKOW CBSI3U: KOBAJICHTHOU (TTOJISIPHOM,
HETOJISIPHOM ), MOHHOM, METAJLTHYECKOM, BOJOPOJHON — C LIENBI0 OMPEIEICHUS XUMUYECKON
aKTHBHOCTH BEIICCTB;

yCTaHABIWBATh TEHETUYECKYIO CBSI3b MEXKIY KilacCaMH OPraHUYEeCKUX BEIIECTB A
000CHOBaHUS TPUHIIUITHATHLHOM BO3MOXKHOCTH TIOJYyYEHHUS OPTaHUYECKUX COCAUHEHUHN
3aJIaHHOTO COCTaBa U CTPOCHUS,

YCTaHABIMBATh B3aMMOCBS3M MEXIy (akTaMu W TEOpHEH, MPUYMHON U CIEICTBUEM TMpU
aHaJgn3e MPOOJEMHBIX CHUTyalldidi W OOOCHOBAaHMHM TPUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHUH.



2. Conep:xxanue yueOHOT0 npeamera

10 knace

Teopusi XMMHMYeCKOro CTpPOeHHMsI OpraHu4yeckux coeauHeHuil. Ilpmpona Xummuyeckux
cBs3eil

Oprannyeckue BeniectBa. llosBieHne M pa3BUTHE OPraHUYECKOW XUMHUHM KaK HayKH.
XHMMHYECKOE CTPOEHHUE KaK MOPSAIOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
OcCHOBHBIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOIO  CTPOCHHMS  OPraHMYECKUX  COCIMHEHUHN
A.M. bytnepoBa. YriaepoaHblii CKEIET OpraHu4ecKoi MoJeKyibl. KpaTHOCTh XMMHUYECKOM CBSI3H.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO CTPOEHHMS MOJsIeKyid. M3omepus u H30MEpBI.
[Tonsatue o QyHKIMOHANBHON Tpynme. [IpHHIMIBI KIacCHPUKAIMA OPraHUYECKHX COCTUHECHUH.
Cucremaruueckass MEXIyHapoAHas HOMEHKIATypa U TPUHIMIBI 00pa30BaHUS Ha3BaHWUU
OPraHUYEeCKUX COCIUHECHUM.

MecTo 1 3HaYeHHE OPraHUYECKONH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

YraeBoaopoanbl

[TpenensHble yrieBonoposl (aynkanbl). CTpoeHHE MOJIEKYJIbl MeTaHa. [ 'OMONIOrHYecKuil psin
ankaHoB. ['omonorn. MexayHapoqHass HOMEHKJIATypa OpraHMYecKMX BewecTB. M3omepus
YIJIEPOJHOIO CKeleTa. 3aKOHOMEPHOCTH M3MEHEHUs! (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA
(Ha mpuMepe MeTaHa M 3TaHa): PeaklMU 3aMelleHus (TaJIOT€HUPOBAHME), NETUIPUPOBAHUS KaK
CIOCOOBI MOJY4YEHHsI BAXHEMIINX COEIUHEHHH B OpPraHMYECKOM CHHTE3€. |'OpeHHe MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHMKOB T€IlJIa B IMPOMBIIIJIEHHOCTH M OBITY, U30MEpPU3ALUU AJIKAHOB.
Llenubie peakuuu. CBOOOMHBIE paauKaibl. ['amoOreHONpPOW3BOJHBIC alkaHOB. HaxoxaeHue B
IIPUPOJIE U IIPUMEHEHUE AJIKAHOB.

Kpatnslie cBa3u. HenpenenbHbie yriieBonopoasl. AnkeHbl. CTpOeHUE MOJIEKYJIBI 3THIIEHA. SP—
I'mb6puausanus. 'omonornyeckuit psn ankeHo. Homenkinarypa. M3omepus yriepoaHoro ckeiera u
HOJIOKEHUS KPAaTHOH CBSI3U B MOJIeKyse. XMMHUECKUE CBOMCTBA (Ha MpUMepe 3TUJICHA): peaKLuu
IpPUCOEANHEHNs (raJIoTeHUPOBAHKUE, TUAPUPOBAHUE, THUJpaTalysi, TUAPOTraJOreHUPOBAaHUE) Kak
crnocod moayyeHus (YHKIUMOHAIBHBIX IPOU3BOJIHBIX YIJIEBOJIOpPOAOB, ropeHus.  IIpaBuio
MapkoBHHMKOBa. BbICOKOMONEKyIsApHBIE cCOeTMHEHUS. KauecTBEHHbIE peakiuy Ha JBOMHYIO CBS3b.
[Tonmumepusanusi 3TUJEHA KaKk OCHOBHOE HAIlpaBJIEHHE €ro HcCHnojib3oBaHudA. [lomuaTiieH kak
KPYNTHOTOHHAXXHBIA TPOAYKT XMMHUYECKOI0 Mpon3BoACTBa. [IpumeHenue sTueHa.

Ankanuensl M kayuyykd. IloHsTHe 00 ankaaMeHax Kak YIJIeBOJOpoax C ABYMS JBOMHBIMU
cBazaMu. [lonmumepuzanus nuBuHMia (OyragueHa-1,3) kak crnocoO MOMy4EHHUS CHHTETHYECKOIO
kaydyka. IM3ompen (2-metmnOyraauen-1,3). HarypanbHblii ©M  CHHTETHYECKHH  KaydyKH.
Bynkanuzanus kaydyka. Pesuna. I[Ipumenenune kaydyka u pe3usbl. CONpsKEHHbBIE JBOMHBIE CBS3H.
[ToryueHne U XMMHUYECKHE CBOWCTBA allkaJlMueHOB. Peakiny nprucoennHeHus (raJoreHupoBaHus) U
NOJIMMEPU3AIIH AJIKaJUCHOB.

AnkuHbl. AuetwieH (3TuH) u  ero romonord. CTpoeHHe MOJIEKYJbl —alleTUJIeHA.
I'omonornyecknit psax anknuHoB. HoMeHkmarypa. M3omepus yriaepogHOro CKejiera M IOJIOKEHUs
KpaTHOM CBs3U B MoJieKysie. MexkinaccoBas uzomepus. Sp-I'ubpunuzanus. XuMHUuecKue CBOMCTBa
(Ha TmpuMmepe aleTWIEHA): peakUuu MPHUCOeTUHEHHUs (TaJIOreHUpOBaHUE, T'HIAPHUPOBAHUE,
TUJIpaTanysi, THAPOTaIOreHUPOBaHUE) KaK CIOCO0 MOJIYYEHHUs MOJMMEPOB M JAPYIHX IOJIE3HBIX
IPOAYKTOB. ['OpeHne aneruieHa Kak MCTOYHHK BBICOKOTEMIIEPATYpPHOTO IIAMEHM Ul CBApKU U
pe3ku MetaiuioB. [IpumeHeHue aleTuiIeHa.

ITonsTHE O IMKIOATKAaHAX.



Apenbl (apomaTHyecKue YIJIEBOJOPOIbI). beH301m Kak mpencTaBUTENb apOMaTHYECKHX
yrieBoaopoaoB. CTpoeHue MousieKysbl OeH307a. XMMHYECKHE CBOWCTBA: pPEaKIUH 3aMEICHUs
(raoreHMpoBaHHE) KaK CIOCOO IIOJIyY€HUS XUMHUYECKMX CpEJCTB 3alUThl PACTEHMIA,
NPUCOCTUHEHUsT (THAPUPOBAHKME) KaK JOKa3aTelbCTBO HEMPENeNbHOTO0 XapakTepa OeH3oua.
Peakuus ropenus. Tomyon. WM3omepus 3amectureneil. I[lpumenenue Oenzona. IlecTunuusbl.
['eHeTnyeckas CBSI3b apEHOB C APYTUMU YIIIEBOJAOPOIAMHU.

[Ipupoaubie MCTOYHUKHU yriaeBoAopoaoB. [Ipupomnsiii raz. Hedts. [lonmyTrHple HedTsHBIC
ra3pl. Kamennsiii yrosb. [lepepaborka HedTu. Ileperonka HedgTu. PektudukannonHas KoJOHHA.
ben3un. Jlurpoun. Kepocun. Kpexunr nedTenpoaykToB. TepMuUUYeCKHMl M KaTaJIUTHYECKHMA
KkpekuHru. [Iuponms.

Kucaopoacoaep:xamme oprannyeckne coeiNHEeHUsl.

Kucnopoacoaepxamiue opranudeckue coeauHeHus. OAHOATOMHBIE MPENEIbHBIE CIHPTHI.
Knaccugukanus, HOMEHKIaTypa, M30MepUs CIUPTOB. MeETaHOI M ATAHOJ KaK IpPEeACTaBUTENN
IpeJeNbHbIX OJHOATOMHBIX CHMPTOB. [lepBUUHBINA, BTOPUYHBIA M TPETUYHBIN aTOMBI YIiepoja.
Bonoponnas cBs3b. XuMu4eckue cBOMcTBa (Ha IpUMepe METaHOoJa U 3TaHOJa): B3aUMOACHCTBUE C
HATpUEeM Kak CHOCO0 yCTAHOBJICHMS HAJIMYUS THAPOKCOIPYIIIBI, PEAKIHs C raJloreHOBOAOPOIaMHU
KaK CIoco0 MONy4eHHs pacTBOPUTENEH, neruapaTanus Kak crocod moiydeHus dTuieHa. Peakuus
TOPEHHUs: CHOUPTHI Kak TommmBo. CnuproBoe Opoxenue. @DepmeHTh. BomopoaHbie CBS3H.
[Tpumenenue MeraHosa u sTaHoia. Gusnosaoruueckoe AeMcTBUE METAHOJIAa U 3TAHOJIA HA OPraHU3M
YyeJIoBeKa. AJIKOTOJIU3M.

MHoroaTomMHble CHOUPTHL. OTHIEHIJIMKOIb M TIJIMLIEPUH KaK MPEICTaBUTENM IpeAeiIbHBIX
MHOI'0aTOMHBIX criupToB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE IS
pacrio3HaBaHMs TIJMIEPUHA B COCTaBE KOCMETHMYECKUX CpeAcTB. llpakTuueckoe HpUMEHEHHE
STUJICHTJIMKOJIS U TIMLEPHHA.

®enou. ApomaTtnueckue cuupTthl. CTpoeHue MoJeKyibl GpeHona. B3auMHoe BIMsHUE aTOMOB
B MoJieKkyJe ¢eHosa. XUMUYECKHE CBOWCTBA: B3aUMOJIEHCTBUE C HATPUEM, TMAPOKCHUAOM HaTpHUs,
O6pomom. KauecTBeHHast peakius Ha GEeHOJI.

[Tpumenenue enona.

Kap6ouunbnsle coenuHenus. KapOoHunbHas rpymnmna. AjbpAeryaHasl Tpymnmna. AJbAerujabl.
Keronsl. 3omepusa n HomeHKiatypa. [loayuenne u XxuMu4eckre CBOMCTBA allbAETUI0B. Peakiumn
OKHCIICHHSI U TIPUCOEIMHEHMS allbJeruaoB. MeraHanb ((hopManbaerua) U dTaHalb (aleTanbIerum)
KaK MPeJCTaBUTENIN MpeAeIbHBIX albAeruoB. KauecTBeHHbIE peakli Ha KapOOHWIbHYIO IPYIIILY
(peakuust «cepeOpsiHOTO 3epKajiay, B3auMmozaencTBue ¢ ruapokcuaom Meau (I1)) m ux npumenenue
JUIsl OOHApY>KEHUSl NPEJENbHBIX aJbJETUAOB B IMPOMBIIIJICHHBIX CTOYHBIX BOAaX. TOKCHMYHOCTb
anbaeruioB. IlpuMenenue Gpopmanpaeruia u aleraibaeruaa.

KapbonoBele kucnotel. KapOokcwibHas rpynmna (kapbokcorpymma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE IMpeAeiabHbIE KapOOHOBBIE KHCIIOTHI.
[TonydyeHne OJHOOCHOBHBIX TpEAETbHBIX KAapOOHOBBIX KHCIOT YKCyCHash KHCIOTa Kak
NPEJCTaBUTENb TPEAETbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBa (Ha
IIpUMEpPE YKCYCHOM KHUCIIOTBI): peaklUu C METallaMHM, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMHM U
COJISIMM Kak IOJATBEPKICHHE CXOJACTBAa C HEOPraHWYECKHMMHU KHclIoTaMu. Peakuus srepudukanuu
KaKk crnoco0 TMoiydyeHus cioxkHbIX 3¢upoB. [IpumeHeHHe yKCycHOW KHCIOTHL. MypaBbHHAS
kucnota. Auerarsl. [Ipeacrapinenue o BbICIIUX KapOOHOBBIX KHCIOTaX.



Cnoxnbie 3¢upsl U xupbl. Homenknatypa. [lomydeHne, XMMHUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus srepuduxanuu. Croxxsble 3pUpBI KaK MPOAYKTHI B3aUMOICHCTBUS KapOOHOBBIX
KACIOT co crnupramu. [IpuMeHeHHe CHOXHBIX 3S(QUPOB B MNHIIEBOW U mapproMepHOU
IPOMBIIIICHHOCTH. JKUpBI Kak CIOXHBIE 3(QHUPHl TIHLIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKMpBl, MX COCTaB. Pacro3HaBaHHME pacTUTENBbHBIX JXMpPOB Ha
OCHOBaHUU MX HENPEIENBbHOro Xapakrepa. IlpuMenenue xupoB. ['HIpoan3 WM OMBIICHUE KUPOB
KaK crioco0 MPOMBIIIJIEHHOTO MOJIyYeHHsI COJIEH BBICIINX KApOOHOBBIX KUCIIOT.

MpI14 Kak COJM BBICIIMX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mblia. CHHTETUYECKUE
MOIOIIIME CPELCTBA.

YrneBoasl. Kiaccudpukanust yrieBogoB. Monocaxapuapl. Onurocaxapuibl. Jlucaxapubl.
Haxoxnenune yrinesomoB B mpupone. [Uroxko3a kak anpaeruaocnupr. bpoxkeHue IIroKO3BI.
Opykroza.  Caxaposa. ['maponm3 caxaposbl. Kpaxman u memiono3a Kak OHOIOTHYECKHE
noJuMepbl. XUMUYECKHE CBOMCTBA Kpaxmalla U LEUII0JI03bl (THAPOJIN3, KaueCTBEHHAs PEAKIUS C
HOIOM Ha KpaxMmal W ee NPUMEHEHHe A OOHapyKeHHUs Kpaxmana B MPOAYKTaxX MHUTaHUS).
[Tpumenenue u Ouonoruyeckas poib yriaeBoAoB. [loHsATHEe 00 MCKYCCTBEHHBIX BOJOKHAX Ha
IpUMepe alleTaTHOrO BOJIOKHA. Aneruinernono3a Kinaccupukanus BoJIoKOH.

WnenTudukanyss OpraHMuecKuX CoeAMHEHWH. ['eHeTmyeckas CBsA3b MEXAY Kiaccamu
OpraHNYECKHUX COCIUHEHUM. THUIIBI XMMUYECKUX PEAKIUI B OPraHUYECKON XUMUHU.

A3oTcoaepxaniye opraHnnyeckne coeANHeHusl.

AmuHOkuCHOTEI U Oenku. CocTaB W HOMEHKJIATypa. AMHHBL. AMUHOTpyNmna. AHUIUH.
[Tony4yeHne ¥ XMMHUYECKHE CBOWCTBA aHWIMHA. AMHUHOKHCIOTHI KaKk aM(OTEpHbIE OPraHUYEeCKHe
coenuHeHus. M3omepus u HoMeHKarypa. bunonapueni nos. Ilentuanas cea3s. buonoruueckoe
3HAYeHUE 0-aMUHOKHUCIOT. OO0NacTH NPUMEHEHHUsS aMUHOKUCIOT. XHMMHUYECKHE CBOMCTBa
amuHokucnoT. [lenruasl. [lonunentuasl. I'muuun. benku kak npupoaHsle 6uononumepsl. CocTas u
CTpoeHHue OeKOB. XUMHUYECKHE CBOWCTBA OEJIKOB: FMAPOJN3, AeHaTypauus. OOHapyxeHue 0enKkoB
OpU MOMOIIM KayeCTBEHHBIX (LBETHBIX) peakuuil. IlpeBpaiienus OenkoB NUILM B OpraHU3ME.
buonoruueckue pyHKIMN OEIKOB.

A3zorconepkaie rerepounkinyeckue coenuHenus. [upuaun. [uppon. Ilupumuaus.
IIypuH. A30THCTBIE OCHOBAHUSI.

Hyxneunoseie kucnotsl. Hykneorusl. KommiemeHTapHbie a30THCThIE OCHOBAHMS.

XuMus U 310pOBbE uenoBeka. PapMaKkoIornyeckast XuMusl.

XuMmus MoJIMMepoB

[Tomumepsl. Crenens nonuMepusanuu. MonoMmep. CTpykTypHOE 3B€HO. TepMoIuiacTU4HbIE
noiaumepsl. Ctepeoperyinspable nonumepsl. [lonustunen. [omunponuien. IoaurerpadropaTuies.
TepmopeakTuBHbIe MOAMMeEphl. DeHomopopmanbaeruinbie cMoibl. [lnactmaccsl. PeHOMIACThI.
Amunorutactel. Ilenomnactel. [Ipupoansiii kayuyk. Pesuna. D0oHuT. CHHTETHYECKHE Kay4dyKH.
Cunrerndeckue BosiokHa. Kanpon. JlaBcaH.

JleMoOHCTpaLuu

— OO6pa3ibl OpraHUuYeCcKUX BEIIECTB U MaTepHaioB. Moenu MOJIEKyJl OpraHMYeCKHUX BEIIECTB

- OTHOIIEHHE alKaHOB K KHUCJIOTaM, IeJoYaM, pacTBOpPY IepMaHraHata Kajius U OpOMHOMN
BOJIE.

- Mogenn MoJeKysa roMoyioroB U nzomepos. Ilomydenue arerusneHa KapOUAHBIM CIIOCOOOM.
B3anmMopeiicTBre aneTuieHa ¢ pacTBOPOM MEepMaHraHaTa Kaius U OpoMHOM Bonoil. ['openue
aneTwieHa. PasznojkeHue kaydyka IpHU HarpeBaHWU U UCIBITAHUE NPOAYKTOB Pa3IOKEHUS.
3HAKOMCTBO C 00pa3liaMH KayqyKoB.



- benszon kak pactBopurens. ['openue Oenzona. OTHomieHue OeH307a K OpOMHOW Bone W
pacTBopy nepmanranata kanus. OKuciaeHue ToJryosa

— PacTBOpeHue B alleTOHE pa3IMYHbIX OPraHHYECKUX BemecTB. OOpa3Ibl MOIOIIMX U YHCTSINX
CPEJICTB.

- OO0pa3upl miacTMacc.

JlaGopaTopHbIe ONBITHI

N3rorosienue Mojieneil MOJIEKyJ yrieBOI0POI0B

O3znakomieHue ¢ oOpa3lamMu NpoayKTOB HeTernepepadboTKu

Oxkwucnenne 3tanona okcuaom meau (I1).

PacTBopenue rauneprHa B Bojie U peakuus ero ¢ ruapokcuaom menu (I1).

Xumudeckue cBoicTBa (heHoma

Oxucnenune MetaHans (3TaHallsl) OKCHIIOM cepedpa.

Oxkucnenne Metanais (3taHans) rugpokcugaom meau (I1)

PacTBOpUMOCTS JKHUPOB, TOKA3aTEIBCTBO UX HEMPEIEIBHOTO XapaKTepa, OMBIJICHHE KUPOB.

© oo Nk wdPE

CpaBHeHI/Ie CBOMCTB MEILJIa M CHHTCTUUECCKUX MOIOHIUX CPCACTB

[HEN
©

CBolicTBa IIIOKO3bBI KaK AJIBACTUAOCIINPTA.

[HEN
=

B3aHMOHeﬁCTBHC Caxapo3bl C THAPOKCUIOM KaJIbIIU.

[EEN
N

HpI/IFOTOBHeHI/Ie KpaxMaJIbHOT'O KHCﬁCTCpa u BSaHMOﬂCﬁCTBHe C ﬁOI[OM.

[HEN
w

['unponu3 kpaxmana. O3HaKOMIIEHUE C 00pa3liaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
[{BeTHBIE peakuu Ha OENIKU
IIpakTuyeckune padoTsl

[EEN
=

«IlonmydeHnue 3TUIIEHA U U3YYEHHUE €TO CBOMCTBY.
«IonmydyeHne yKCyCHOM KMCIIOTBI U U3yYEHHUE €€ CBOMCTBY.
«Pemenne 3KCrIepUMEHTANIBHBIX 3a/1a4 HAa PACIIO3HABAHUE OPIraHUYECKUX BEILECTBY.

A

«Pacmo3naBanue miacTMacc U BOJIOKOH.

11 kaacce

Teopernyeckue OCHOBbI XUMHHU

Crtpoenue BemectBa. CoBpeMeHHasi MOJICNIb CTPOCHUsSI aToMa. DJIEKTPOHHAsT KOH(GUTypaIus
atoma. OCHOBHOE M BO30YKJI€HHBIE COCTOSIHUS aToMOB. Kiaccudukaius XUuMUYECKUX IJIEMEHTOB
(s-, p-, d-amementbr). OCOOEHHOCTH CTPOCHHUSI SHEPrEeTHYCCKHX YPOBHEH aroMoB d-3JIEMEHTOB.
Ilepuonuueckas cucremMa xumuuyeckux osnemeHToB JI.JMI. MenneneeBa. Pu3nyeckuil CMBbICI
Ilepnoauueckoro 3akona /.M. MenneneeBa. [IpuunHBl M 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB
AJIEMEHTOB M UX COCIMHEHMI MO Mepruoaam U rpynnaM. DJIEKTPOHHAs MPUPOJIa XUMUUYECKON CBSI3HU.
DNEKTPOOTPUIIATENBHOCTh. Buabl XuMHuUeckodl cBsi3u (KOBaJeHTHAs, WOHHAas, MeTaJuIn4yecKas,
BOJIOPO/IHAs) U MEXaHM3MbI ee oOpa3oBanusa. Kpucraminueckne u amopdHble BemiecTBa. THIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAas, MOJICKYJspHas, WOHHAs, METaJUIMYecKas). 3aBUCHUMOCTb
(U3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUTMYECKOW permeTku. [IpuunHbl MHOTOOOpa3us
BCIIIECTB.

XumMuyeckue peakiuu. ['oMOreHHble M TeTeporeHHble peakuur. CKOpOCTh pEaKlHH, €€
3aBUCHUMOCTh OT pa3NMUYHBIX (PAKTOPOB: TPUPOIBI PEATUPYIOIMIMX BEIIECTB, KOHIIEHTPAIUU
pearupyromux BEHIeCTB, TEMIEPATYphl, IUIOIAAM PEAKIUOHHOM MOBEPXHOCTH, HATUUUS
Karanu3atopa. Poib Karaam3aTopoB B MPUPOJE U MPOMBINIICHHOM MPOH3BOACTBE. OOpaTUMOCTh
peakiuii. XUMHYECKOE DPABHOBECHE U €ro CMEIICHHWE MOJA JEHCTBHUEM pa3NUYHBIX (AKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WM TPOIYKTOB PEAKIWH, AABJICHHUE, TEMIeparypa) s CO3JdaHUs



ONTUMAJIBHBIX YCIOBHI MPOTEKAaHUs XMUMHUYECKUX IporeccoB. JlucnepcHbie cucremsl. [lonATHe 0
KoJutougax (3om1u, renu). Mctunnbie pactBopsl. Peakiiuu B pactBopax 3nekTponauToB. pH pactBopa
KaK IOKa3aTellb KUCIOTHOCTU cpenbl. [ 'maponu3 coseil. 3HaueHue TUAPOSU3a B OMOIOTHYECKHX
0OMEHHBIX IpOLECCAX. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU B IpUpPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAESITEIbHOCTH OPraHU3MOB.

Heopranuveckasi xumust

Mertamnbl. CriocoObl monydeHuss MeTayioB. Jlerkue u Tsokénble MeTayuibl. JlerkomnaBkue u
TYrOIUIaBKME MeTaluibl. Metamundeckue sjeMeHTbl A-u b-rpynn. Menp. [unk. Turan. Xpow.
Kenezo. Huxenw. Ilnatmna. CmaBel. Jlermpyromume no6aBku. UEpuple Meramibl. LIBeTHBIE
Metaibl. UyryH. Cranb. JlerupoBannele ctanu. OKCUABI U THUAPOKCHIBI MeTaylioB. Hemeramisl.
[TpocTeie BemecTBa — HeMeTaywibl. Yrieposa. Kpemuwmii. Azor. @ochop. Kucmopoa. Cepa. drop.
Xnop. Kucnorssle okcuasl. Kucnopoaconepskamue kuciaotbl. CepHast KuciioTa. A30THasi KUCIIOTA.
BonopoHbie coeinHEeHUsT HEMETAILIOB.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA IPOCTBIX BEUIECTB — METAUIOB TIJIABHBIX M
noOOYHBIX mOArpynn (MeAb, *elle30) U HEMETaJIOB: BOJOPOJA, KUCIOPOJa, TaloreHOB, CEpPHI,
azota, ¢docdopa, yriepona, kpemHus. Kopposus MeTamioB: BHABI KOPPO3HUH, CIIOCOOBI 3alIUTHI
METAJUIOB OT KOPPO3UH. IJEKTPOJIU3 PACTBOPOB M paciuiaBoB. [IpumeHeHue snekrtponusza B
IPOMBIIIIIEHHOCTH.

XuMHuS 4 )KU3Hb

Hayunbsie metonpl mo3HaHusi B xuMuu. Vcrounuku xumudeckoil wunHdopmanuu. [lomck
UHPOpPMALUK 110 Ha3BaHUAM, HIEHTH(UKATOpaM, CTPYKTYpHBIM QopmyrnaM. MoaenupoBaHue
XUMUYECKUX MPOLECCOB U SBJICHUN, XMMHUUYECKHI aHaau3 M CHUHTE3 KaK METOJbl HAay4HOIO
MO3HAHMUSL.

Xumusa u 310poBbe. JlekapcTBa, (epMEHThI, BUTAMHHBI, TOPMOHBI, MUHEpPAJIbHbIC BOJIBI.
[TpoGiieMbl, CBA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX NperapaTtoB. BpelnHble MPUBBIYKUA U
dakTopbl, paspylalIIue 370pOBbe  (KypeHHE, YHNOTpeOJNIeHHE alKOrojis, HapKOMAaHHUS).
PanmonansHoe nutanue. [lumessie 106aBku. OCHOBBI MTUIIIEBON XUMUH.

Xumusi B TIOBCEAHEBHOM »W3HHM. Moromme u uuctsanme cpeactBa. CpenctBa O0psObI C
OBITOBBIMH HACEKOMBIMH: PEMEJUICHTHI, MHCEKTUIUIAbI. CpeacTBa TUYHOW TMTHEHBI U KOCMETHUKH.
[TpaBusia Oe3omacHOW paboOTHI C €IKMMH, TOPIOUYMMH M TOKCHUYHBIMHM BELIECTBAMH, CPEICTBAMHU
OBITOBOW XMMHH.

XuUMHUST M CeNbCKOE XO3siicTBO. MuHepanbHble M opraHuyeckue yaoOpenus. Cpezactsa
3allUThl PACTEHUI.

Xumus U dHepretuka. IIpupoaHble MCTOUYHHMKHU YrieBOAOpPOAOB. IIpUpoaHBI U MOIYTHBIN
He(TsIHOM Ta3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HePpTH U ee mepepaboTka. HedrenmpoaykThr.
OxrtaHoBoe uMcino OensuHa. OxpaHa OKpyKarolleil cpenpl Tmpu  HedrenepepaboTke U
TPAHCTIOPTUPOBKE HEPTENPOTYKTOB. AJIbTEPHATUBHBIC UCTOYHUKU SHEPTHH.

Xumus B ctpoutenberse. Llement. beton. [Togbop onTuManbHBIX CTPOUTENBLHBIX MAaTEPUATIOB
B [IPAKTUUYECKOU JIEATEIbHOCTH YEJIOBEKA.

XuMus U DKOJIOTHS. XMMHUYECKOE 3arps3HEHUE OKPYXKarolled Cpelbl M €ro IOCIEICTBUS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GI0psl U GayHbl OT XUMUYECKOTO 3arPs3HEHUS.

JleMoHCTpanun
— Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMUECKUX KPUCTAIIMYECKUX PEIIETOK.

- Mojenu MoJIeKysI U30MEPOB U TOMOJIOTOB
— Paznuunble TUTIBI XUMUUYECKUX PEAKLIUMA, BUICOOMBITHI IO OPraHUYECKOW XUMUHU.



OO0pa3ipl METANIOB U UX COSIUHEHUH, CTUIAaBOB.
BzanmopeiicTBre METaIIOB C KUCIOPOAOM, KACIOTAMH, BOJIOM.
JlokazatenbcTBO aM(POTEPHOCTH ATFOMUHUS U €TI0 THAPOKCHIA.

BSaHMOHCﬁCTBHe MCIU M XKEJIE3a C KHUCIOPOAOM; B3aHMOﬂCﬁCTBHe MEIHU H XKCJIE3a C

KHCJIOTaMU (CepHasi, COJsTHas).

[Tonyuenue runpoxcuoB meau (L) u xpoma (L), okcuaa meau.
BzaumopeicTBre OKCHIOB U THAPOKCUIOB METAJJIOB C KUCJIOTAMM.
HoxazarenbctBo amdorepHocTH coenuuernii xpoma(Lll)

OO6pa3iubl HeMeTauIoB.

Monenu KpUCTaJUIMYECKUX PENIETOK aiMasa u rpadura.

HOHy‘IGHI/Ie aMMHAKa U XJI0POBOAOpOJa, paCTBOPCHUE UX B BOAC, 10KA3aTCIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Cxuranue yriizli U CEPbI B KUCIOPOAEC, OHNPCACICHHUEC XHUMHUYCCKHUX CBOMCTB IMPpOAYKTOB

cropanus. BsaumopnelctBue ¢ MeNb0  KOHUEHTPUPOBAHHOM  CEpPHOM  KHUCIOTHI,
KOHIICHTPUPOBAHHOM U pa30aBIEHHON a30THOM KUCIIOTHI.
— OO6pa3ibl cpeacTB OBITOBON XUMUU, HHCTPYKIIMH 110 UX TPUMEHEHHUIO.
JlaGopaTopHble ONBITHI
1.  U3yueHue BIMSHMS pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIUI
2. Ormpenenenue peaxkiyy Cpebl YHUBEPCATbHBIM HHANKATOPOM.
3. T'mppomus coneit.
IIpakTyeckue padoTnl
1.  IlpuroroBieHue pacTBOPOB C 3aIaHHOW MOJISIPHOW KOHIICHTPAIIUCH.
2. Pemenue OKCIICPUMCHTAJIbHBIX 3a41a4 I10 TEME «MeTanab»
3. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «Hemeranbl»
3. TemaTnuyeckoe MJIaHUPOBaHHE
Ne /m Pasnensl, TeMbl KonuuectBo yacos
10 kmace
1 Teopust XUMHYECKOTO CTPOCHHUSI OPraHMYECKUX COCIUHCHHMI. 3
[Ipupona xuMuueckux cpsizen
2. VYT1eBo10poibl 9
3. Kucnopozacoaepiaiine opraHidecKue CoeJHHSHUS 11
4. A3oTcoaepiKaniue OpraHudeckKue COeJMHEHUS 5
5. XuMUs IOJTUMEPOB 6
Hroro B 10 kiacce: 34
11 kaace
1. IToBTopenue kypca xumuu 10 xnacca 1
2. TeopeTnueckre OCHOBBI XUMHU 19
3. Heopranunueckas xumus 14
Hroro B 11 kiacce: 34







