MyHunumnazpHoe OF0KeTHOE 00111e00pa30BaTebHOE YUPEKICHUE
cpennsisi o0neoOpazoBaresibHasK MKOJa
ropojackoro nocenenus «Pabounit mocenok OKTIAOPbCKHI»
BaHuHCKOr0 MyHUIIMIIATILHOTO paiioHa
XabapoBCKOTO Kpast

YTBEPXK/JAIO: COI'JIACOBAHO: PACCMOTPEHO:
JUPEKTOP LIKOJIbI 3aM.aupekTopa 1o YP pykoBoautesb MO
/0.B.11lupokosa/ /E.H.Byunesa/ /U.B.IIpotononosa/

Paboyas nmporpamMma no XumMuu
(10-11 xmaccel)

.OKTAOpbCKUi



IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 peaMeTa « XUMHUSI»:

JInyHOCTHBIE pPe3yJIbTaThI:

B IICHHOCTHO-OPMEHTALMOHHOW cdepe — BOCHHUTAHUE YYyBCTBA TOPJIOCTH 32 POCCHHCKYIO
XMMHMYECKYIO HayKy, TYMaHU3Ma, LIeJIeyCTPEMIICHHOCTH;

B TPYHOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JayibHEiIeli oOpa3oBaTelbHON
TPacKTOpUH;

B IIO3HABATENILHON cepe — yMEHUE YIPABIATh CBOCH MO3HABATEILHOM JESITEIbHOCTBIO.

MeTaIIpe[[METHLIMI/I pe3yjabTaTaMH OCBOCHHS BbIITYCKHUKaMU OCHOBHOM IIIKOJIBI nporpaMmhbl 110
XHUMUU SABJIAKOTCA:

UCIOJIb30BAaHWE YMEHUHW U HAaBBIKOB pA3JIMYHBIX BHUIOB I[103HABATEIBHON JIEATEIHHOCTH,
MPUMEHCHHE  OCHOBHBIX  METOJOB  TO3HAHWS  (CHCTEMHO-WH(OPMAIIMOHHBIA  aHAIIN3,
MOJIETTUPOBAHUE) JIUIsl U3YUCHHS PA3IUYHBIX CTOPOH OKPY>KaIOIIEH 1eHCTBUTENBHOCTH;
MCIOJIb30BAaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX Omepanuii: GopMynupoBaHUE THIIOTE3, aHAIHN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTHU3alMs], BbISIBIICHUE TTPUUYMHHO-CIIEICTBEHHBIX CBS3EH,
IIOMCK aHaJIOTOB;

yYMEHHE FeHEpUPOBaTh UEH U ONPEIENIATh CPEJICTBA, HEOOXOAUMBIE TSl MX peallu3alluu;

YMEHHE ONpPENENSATh LETH W 3aJa4d JESTSIBHOCTH, BBHIOMpATh CPEACTBA pealM3alMK LEIH U
MIPUMEHSITh UX Ha MMPAKTHKE;

WCIOJIb30BAHNE PA3IMYHBIX UCTOYHUKOB MH(DOPMAIIMK, TOHUMAHNE 3aBUCUMOCTH COJICPKAHUS U
(dbopMbI ipeacTaBieHUss HHGOPMAIUH OT IieJiell KOMMYHUKAIIUY U aJipecaTa.

B o6sacTu mno3HaBaTeJIbHBIX Pe3yJabTAaTOB 00Pa30BaTEIbHOE YUPEKICHHE O0OLEro oO0pa3oBaHUs
IPEJOCTaBIIAET YYEHHUKY BO3MOXKHOCTb Ha CTYHNEHM cpexHero (mosiHoro) oOmiero oOpa3oBaHUs
HAYy4YUThCS:

JlaBaTh OIpeJIeIEHUs] HAyYHbIM OHATHUSM;

OIHCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO TPOBOAMMBIE IKCIIEPUMEHTHI, UCIIOB3YS IS
3TOT0 €CTECTBEHHBIN (PYCCKMIA) SI3bIK U A3bIK XUMUH;

ONMCHIBATh M pa3inyaTh HU3Y4YEHHbIE KJIAcChl HEOPraHMYECKUX U OPraHUYECKUX COEAMHEHUH,
XUMHUYECKHE PEaKLINH;

KJIaCCU(UIUPOBATh U3YUEHHbIE OOBEKTHI U SBJICHUS;

HaOJII0AaTh JIEMOHCTPUPYEMbIE U CAMOCTOSATEIBHO IMPOBOJUMBIE OIBITHI, XUMUYECKHUE PEAKIIUH,
MIPOTEKAOIIKE B IPUPOJIE U B OBITY;

JieNaTh BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOMIOIEHUH, N3yYEHHbIX XUMHUECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AaHAJIOTUHU CO CBOMCTBAMM U3yUYEHHBIX;
CTPYKTYpUPOBATh NU3Y4YEHHBIN MaTepHall;

MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOIYYEHHYIO U3 APYTUX UCTOYHUKOB;

OIUCHIBATh CTPOCHHE AaToMOB HyeMeHTOB |-1V mepromoB ¢ HCIONB30BaHUEM 3JIEKTPOHHBIX
KOH(Urypaluii aToMOB;

MOJIETIMPOBaTh CTPOEHUE IPOCTEHIINX MOJIEKYJ HEOPTaHWYECKMX M OPraHUYECKHX BEILECTB,
KpHUCTAIJIOB;

IIpenmerHbie pe3yabTaThbl:
BbInycKHUK Hay4qHUTCS:

pacKphIBaTh Ha MPUMEPAX POJib XUMUH B (POPMUPOBAHUHU COBPEMEHHON HAYUYHOW KapTUHBI MUPA U
B [IPAKTUYECKOMN AESATEIbHOCTU YEJI0OBEKA;

JEMOHCTPUPOBaTh Ha MpPUMEPAX B3aUMOCBSI3b MEXIYy XMMHEW M JPYTMMU €CT€CTBEHHBIMH
HayKaMu;

pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XuMuieckoro crpoenus A.M. bytneposa;
noHuMmath (usmdeckuit cmoica [lepumonuyeckoro 3axona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBOWCTB XHMHUYECKHX AJIEMEHTOB U OOpPa30BAHHBIX MMM BELIECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB;

OO0BSACHATH MPUYKUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEJCTaBICHUN 00 UX cOCcTaBe U
CTPOCHUH;



OPUMEHATh TPaBWIa CHUCTEMAaTHYECKOM MEXIyHapOJHOM HOMEHKJIATYyphl Kak CpeacTBa
pa3nuyueHus U UACHTU(UKALIMY BEIIECTB 110 UX COCTAaBY U CTPOCHUIO;

COCTABJIATh MOJICKYJISIPHBIE M CTPYKTypHBIE (DOPMYJIbl OPraHUYECKHX BEIIECTB KaK HOCHTEJEH
uHpOpMAllMM O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX M TNPHUHAJICKHOCTH K ONPEACICHHOMY
KJIACCy COETMHEHUI;

XapaKTepu30BaTh OPraHMYECKHE BEUIECTBA MO COCTABY, CTPOCHHIO M CBOMCTBAaM, yCTaHABIUBAThH
MPUYHHHO-CJICICTBEHHBIE CBSA3U MEX/y JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

PUBOJIUTH MPUMEPHl XUMHUECKUX PEaKIil, paCKPBIBAIOIINX XapaKTEPHbIE CBOWCTBA TUITUYHBIX
Mpe/ICTaBUTENe KJIACCOB OPraHMYECKHX BEUIECTB C LENbI0 MX MACHTU(UKAINHU U OOBICHEHUS
00JIaCTH MPUMEHEHHS;

MPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHMSI XUMHUYECKHX PEakIUil Ha OCHOBE 3HAHUI O TUIax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEarcHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XMMUYECKHX CBOMCTBAX BEIIECTB il 0€30MacHOTO
MIPUMEHEHHS B IPAKTUYECKOH NeATEITHLHOCTH;

OPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOJIB30BaHUS MPOIYKTOB THepepaboTku HedhTH u
MPUPOJHOTO ra3a, BHICOKOMOJIECKYIISIPHBIX COCTUHEHUN (TTOJMMATUIICHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

IIPOBOJUTH OTBITHI 10 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB: INIMLEPHUHA, YKCYCHOW KHCIOTHI,
HETpeAeTbHBIX JKUPOB, TIIIOKO3BI, Kpaxmaina, OEIKOB — B COCTaBE€ MHUIIEBHIX HPOAYKTOB W
KOCMETHYECKHUX CPEJICTB;

BJIAJETh IpaBWJIaMH W TpUeMaMd Oe30macHOi paboTbl ¢ XWMHUYECKHMH BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBAaHHEM;

YCTaHaBIMBAaTh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKIHMH W CMEIIEHUS XHUMHUYECKOTO
paBHOBECHSI OT PA3NUYHBIX (PAKTOPOB C LEIbIO OMPEICICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

MPUBOJIUTH MPUMEPHI THIPOJIHN3A COJECH B MOBCEAHEBHON KU3HU UEIOBEKA;

OPUBOIUTH  TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakUuid B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

NPUBOJNUTE TPUMEPBl XMMUYECKHX PEaKIUii, PAaCKPBIBAIOUIMX OOIINE XWMHYECKHE CBOHCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

NPOBOJUTHh pacyeThl HAa HAXOXKIACHUE MOJIEKYJISIPHON (OPMYIBI YIIIEBOAOPOAA MO MPOAYKTaM
CTOpaHMSI U 110 €r0 OTHOCUTEIHHON IJIOTHOCTH W MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0
COCTaB;

BJIAJIETh NMpaBHJIaMH 0€30TaCHOTO OOpaIeHHsI C eKUMH, TOPIOYMMHU ¥ TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

OCYIIECTBIIATh TMOMCK XMMHYECKOH MH(poOpManuu 1O Ha3BaHUAM, MJEHTU(]UKAaTOpam,
CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;

KPUTHYECKH OIEHUBATh W WHTEPIPETUPOBATh XUMHUYECKYI0O HH(OpMAIMIO, COAEPIKAIIYIOCS B
COOOMICHUSAX CPENCTB MacCcOBOW WHQOpManuu, pecypcax VHTepHeTa, HayYHO-TIOMYJSPHBIX
CTaThsX C TOYKU 3PEHMS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTU B LEJNISAX BBISBICHUS OLIMOOYHBIX
CyXXJeHUul U popMupoBaHusi COOCTBEHHOM MO3UIIHH;

OpPEACTaBIATh MYTH pElIeHUs TIJI00albHBIX MpoOJeM, CTOSIIMX Iepe  YeIOBEYECTBOM:
HKOJIOTHYECKUX, YHEPT€THUECKUX, CBIPHEBBIX, U POJIb XMMHUHU B PELICHUHU 3TUX MPOOIEM.

BI)IHYCKHI/IK IIOJIYUHUT BO3SMOXHOCTb HAYYHUTHCA:

HWIUTIOCTPUPOBATH Ha NPUMEPAX CTAHOBJICHUC W 3BOJJIIOIHIO Opl"ElHPI‘-ICCKOfI XUMHHU KAaK HAYKH Ha
PA3JIMIHBIX UCTOPUUCCKUX I3TAllaX €€ PA3BUTHA;

HCIIOJIB30BAaTh METOJbI HAYYHOI'O IIO3HAHHA TIIPU  BBIIIOJHCHHU IIPOCKTOB U yqe6Ho-
HCCICAOBATCIIbCKUX 3a4da4 IO HU3YYCHHUIO CBOfICTB, CII0CO00B IMOJIYYCHUSA U PACIIO3HABAHUA
OpPraHn4Y€CKUX BCIICCTB,



® OOBSCHATH MPHUPOAY M CHOCOOBI OOpa3OBaHUs XWMHUYECKOW CBSI3U: KOBAJECHTHOW (IIOJIIPHOM,
HETIOJISIPHON), MOHHOHM, METaJUTMYECKOW, BOJOPOJAHOM — C IEIBI0 OMPEICICHUS XUMHYECKOU
AKTUBHOCTH BEIIIECTB;

® YCTaHABJIMBATh FEHETUYECKYIO CBS3b MEKIY KJIACCAMU OPTaHMYECKHX BEHIECTB IS 00OCH OBaHHS
MPUHIUITHATFHON BO3MOXHOCTH TTOJYYEHHUS] OPTaHUYECKUX COEJAMHEHHWH 3a/JlaHHOT0 COCTaBa U
CTPOCHUS;

® YCTaHABJIMBATh B3aUMOCBSI3H MEXKAY (pakTaMu W Teopuel, MPUYMHON U CIICJCTBUEM IIPH aHAJN3e
MPOOJIEMHBIX CHTYyallMd W OOOCHOBaHWUM IPHHUMACMBIX pEIICHUH Ha OCHOBE XHMHYECKHX
3HAHUH.

Coaepxxanue yuyeOHOro npeamera
10 xnacc (34u; 14. B Henem0)
Teopust XUMHUYECKOIO CTPOCHMS OPraHUYECKUX coequHeHui. [Ipupona XuMuIeckux cBsizen

Oprannueckue Beuiectsa. [losBaeHne n pa3BUTHE OPraHUYECKON XMMUU KaK HAYKH. XUMUYECKOE
CTPOEHHE KaK IOpAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJleHTHOCTU. OCHOBHBIE
MOJIOKEHUS TEOPUU XMMHYECKOIO0 CTPOCHHSI OpraHnueckux coeaunennii A.M. bytiepoBa. YriepoaHslit
CKEJIET OpPraHuyYecKod MOJIeKyJbl. KpaTHOCTh XMMHUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CcTpoeHust Moiiekyid. M3omepuss u u3omepsl. [lonstue o (yHKIMOHANBHOW TIpymIie.
[MpuHIMnBl  KIacCHpUKAMKA ~ OpPraHMYECKUX coeauHeHWi. CucTemMaTHyeckass MEXIyHapoIHas
HOMEHKJIaTypa U MPUHLUIIBI 00pa30BaHusl HA3BAHUN OPTAaHUUYECKUX COSAMHEHUN.

MecTo 1 3HaYeHHE OPraHN4YECKONH XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
YrieBogopo bl

[IpenenbHble yriaeBomopoAsl (ankaHsl). Cmpoenue monekyaivl memaud. 1'OMONOTMUECKUH P
ankaHoB. ['omonoru. MexayHapo/iHas HOMEHKJIaTypa OpraHMYeCKUX BelecTB. M3omepus yriaepoaHoro
cKerneTra. 3aKOHOMEPHOCTH HW3MEHEHUs (DM3MYECKUX CBOMCTB. XHMHUYECKHE CBOHCTBa (Ha IpuUMepe
MeTaHa U 3TaHa): peakIMH 3aMelleHUs (TaIOreHUPOBAaHKE), NETUIPUPOBAHUS KaK CIOCOOBI MONTY4YEeHUS
BAOXHEHIINX COEIMHEHUH B OpPraHMYECKOM CHHTe3€. l'OopeHune MeTraHa Kak OJUH W3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIICHHOCTH U OBITY, uzomepuzayuu aikanos. Llennvie peaxyuu. C60600ubie
paouxanvl. I anocenonpouszeoonsvie ankanos. Haxoxnenue B Ipupojie ¥ IpUMEHEHHE aIKaHOB.

Kpatuble cBs3u. HenpenenbHble yriaeBoaoponbl. AnkeHbl. Cmpoenue Monekynivl smuieHd. SP—
l'ubpuouzayus. T'omonornueckuil pan ankeHoB. Homenknatypa. M3oMepust yrieponHoro ckenera u
MOJIOKEHHUST KPaTHOM CBSI3M B MoJIeKyJie. XUMHUECKHE CBOMCTBa (Ha MpUMepe STHIICHA): peakIuH
MPUCOCIUHEHHS (TaJIOTEHUPOBAHUE, cUOPUPOBAHUe, TUIPATALHMS, SUOPO2AIO2eHUPOBAHUE) KaK CIOco0
nosiydueHus: (yHKIIMOHAJIBHBIX TMPOU3BOAHBIX YTIJIEBOJIOPOAOB, TopeHus. [Ilpasuno MapxosHukosa.
Buvicoxomonexynapnvie coedunenusn. Kauecmeennvie peakyuu wna o0eotinyio ceasv. Ilonumepusanus
STHJIEHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIO0JIb30BaHuA. [lonMaTHIIEH KaK KpPYITHOTOHHAKHBIM IIPOAYKT
XUMHUYECKOT0 Ipou3BocTBa. [IpMeHeHne aTuieHa.

Ankanuensl u kKaydykd. [loHaTtne o0 anmkagueHax Kak YIJIEBOJOPOJAX C JABYMSI JBOWHBIMH
cBs3simu. [lomumepusanus nuBuHuia (OyranueHa-1,3) kak cnoco0 MoaydeHUs CHHTETUYECKOTO KaydyKa.
Hsonpen (2-memunbymaouen-1,3). HarypaibHbIl 1 CHHTETHYECKHUI KaydyKd. ByrnkaHu3aius kKaydyka.
Pesuna. Ilpumenenue kayuyka u pesunbl. Conpsoicénuvie ogoumnvie ceasu. lIlomyuenue u xumuueckue
ceoticmea anxkaouenos. Peakyuu npucoeounenus (eanocenupoganus) u noaumepusayuu aiKkaoueHos.

Ankunbl. AtieTiiieH (3TUH) U ero romoJioru. CmpoeHue moexkyavl ayemunera. I oMOIOTHIeCKui
psan ankuHoB. Homenknmarypa. M3omepusi yriiepoJHOro cKejgeTa M TIOJOKEHUS KPAaTHOM CBS3U B
Mosiekyne. Meowcknaccosas uzomepus. SpP-Iubpuouzayusi. XAMHUUYECKHE CBOWCTBa (Ha TpuUMeEpe
alleTUIICHA): peaknuMM  [pucOoeTuHEeHHs  (TaJoreHupoBaHHWe,  cudpupoeauue,  THApaTaIus,
2UO0p02ano2eHUposanue) Kak crnocod MoydyeHus MOJMMEPOB U JPYTUX IOJIE3HBIX MPOAYKTOB. ['opeHue
alleTHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU AJIsl CBAPKU U pe3Ku MeTauioB. [IpuMenenne
arieTuiIeHa.

Tlonsamue o yuxnoankauax.

Apenbl (apomMaTHuecKHe YIJeBOAOPOAbl). beH301 Kak mpeAcTaBUTENb apOMaTHYECKUX
yrieBosopoaoB. Cmpoenue Mmonekynvl 6enzona. XUMHUYECKHE CBOMCTBA: peakIUH 3aMeIleHUs



(ramoreHHpoOBaHUE) KaK CMOCOO MOJYYCHUS XUMHYECKHX CPEICTB 3allUThl PACTEHUH, MPUCOCTUHEHUS
(ruapupoBaHME) KaK JOKa3aTENbCTBO HEMpelNenbHOro xapakrtepa OeH3ona. Peakuust ropenus. Tonyon.
Hzomepus 3amecmumeneii. Ilpumenenne 6enzona. [lecmuyuovl. I enemuueckas cés13b apeHo8 ¢ Opyeumu
V211e8000poO0amu.

Ipupoonvie ucmounuku yeneeo0opo0os. Ilpupoonviii 2a3. Hegpmo. Ilonymuvie nepmsnvle 2asoi.
Kamennoui yeonv. Ilepepabomxa negpmu. Ilepeconxka negpmu. Pexmupuxayuonnas xonouna. beusum.
Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckui u kamaiumuyeckuil Kpexuneu. Iuponus.

Kucnopoaconepkamye opraHHuecKue CoeTMHEHMUS.

Kucnoponconepkamue opranudeckue coeauHeHus. OAHOATOMHBIE TMpeAeNbHbIE CIUPTHI.
Knaccudukanusi, HOMEHKIAaTypa, HW30MepHs CHOUPTOB. MeETaHOA W OTaHON Kak IPEACTABUTEIH
MpeleiabHbIX OJHOATOMHBIX CIUPTOB. [lepuumbiii, 6MOPUUHBIL U MPEMUUHbIL AMOMbL V2Nepood.
Booopoonas ceazp. Xumuueckue CBOWCTBA (Ha NpUMEpPE METaHOJA U 3TAHOJA): B3aUMOJIEUCTBHE C
HaTpUEM KaK CMOCO0 YCTAaHOBJICHMSI HATUYMS THAPOKCOTPYIIIBI, PEAKIUS C TaJoreHOBOAOPOIaMH Kak
Croco0 TOJTYYEHUs] PacTBOPUTENEH, NeruapaTanus Kak Croco0 MOIXydeHus: dTuieHa. Peakius ropeHus:
CHUPTHI KaK TOIUIMBO. Cnupmosoe 6pooicenue. Pepmenmul. Booopoonvie ceazu. llpumenenue meranosna
1 3TaHoja. OU3NOIOrHYecKOoe IEHCTBIE METAHOJIA M STAHOJIA HA OPTaHU3M YeJIOBEKA. AIKO2ONU3M.

MHoroaroMHpie CHHUPTHL. ITWICHIVIMKOIb W TJHMIEPUH KaK TMPEACTABUTENH MpeleiabHbIX
MHOT'OAaTOMHBIX CHUpPTOB. KauecTBeHHass peakiusi HAa MHOTOATOMHBIC CIIUPTHI U €€ NMPUMEHEHHE JUIs
pacrmo3HaBaHHs TJIMIEPHMHA B COCTaBE KOCMETHYECKHX cpeAcTB. IIpakThueckoe MpUMEHEHHE
STHJICHTIIMKOJIS U TIUIEPHHA.

®enon. Apomaruyeckue cnupThl. CTpoeHHe MOJNEKyNbl QeHona. BzaumHoe @iusHue amomos 8
Monekyne @enona. Xumuueckue C8OUCMEA: 63aumoolelcmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUsl,
opomom. Kauecmsennas peaxyus na ¢emnon.

[Ipumenenue denomna.

Kapbonunbasle coenunenus. KapOoHunbHas rpymnmna. AJjpAerufHas Tpynma. AJbIETHIIbL.
Keronsl. M3omepus u HomeHknarypa. [llomyuenue u Xxumuueckue ceoucmea anboe2uoos. Peaxyuu
OKUCTIEHUsL U NPUCOeOUHeHUs albOe2udos. MetaHanb ((hopMalbIerua) U dTaHAIb (aleTalbIerua) Kak
MPEJCTaBUTENN TPEACTbHBIX aNbJeTuaA0B. KauecTBeHHbIE peakuy Ha KapOOHUJIBHYIO TPYIITY (pEeaKIust
«cepeOpsiHOrO  3epkania», B3auMonelcTtBue ¢ ruiapokcuaom wmenu (1)) u ux npumenenue ans
OOHapyKEHHS MPENENbHBIX AIBJIETUIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH allbJACTHIIOB.
[Tpumenenue hopmanbaeruaa U aleTalbIeTuIa.

KapGonoBsie kucnotsl. Kapookcunvhas epynna (kapboxcoepynna). Mzomepusi u Homenkiamypa
kapbonogvix kuciom. OJIHOOCHOBHBIE TpENENbHbIE KapOOHOBBIE KUCTOTHI. [lonyueHnue 0OHOOCHOBHbBIX
npeoenbHbIX KapOOHOBbIX Kuciom YKCYCHash KUCIOTa KakK IMPEICTaBUTEIb MPENeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUECKHUE CBOMCTBA (Ha MPUMEpPE YKCYCHOM KHCIIOTHI): PEAKIMH ¢ MeTaJJlaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHHSMH W COJISIMHA KaK ITOATBEP)KIACHHE CXOJCTBA C HEOPTraHMYECKUMHU
KHcaoTaMu. Peakuus stepudukanum kak crnocod MmoiaydeHus: ciloxkHbIX 3¢upoB. [IpuMeHeHne ykcycHoi
KHCIOTHL. MypaBbuHast kucioTa. Auerartsl. [IpeacraBnenne o BeICIIIX KapOOHOBBIX KHCIIOTAX.

Crnoxuble >¢upsl u xupbl. Homenxnamypa. IlomyueHue, XUMHYECKHE CBOMCTBA CIOXKHBIX
s¢upoB. Peaknus srepuduxanuu. Croxsble 3QUpbl KaKk MPOAYKThl B3aUMOJEUCTBUS KapOOHOBBIX
KHCIIOT cO cniupTamu. [IpumMeHeHne cIoKHBIX A(UPOB B MUIIEBONW U Map()rOMEpHON MPOMBIIIIIEHHOCTH.
XKupbl kak cioXHBIE YQHUPHI TIAWIEPHHA W BHICIINX KapOOHOBBIX KHCIIOT. PacTHUTENbHBIC W KUBOTHBIE
KHUPBI, UX COCTaB. Pacrmo3HaBaHne pacTUTENHHBIX XKUPOB HA OCHOBAHWU WX HEMPEIENbHOTO XapaKTepa.
[Tpumenenne xupoB. [ UAPOIU3 UM OMBUICHUE XKHUPOB KaK CIIOCOO MPOMBIIIICHHOTO TOJTYYEeHUS COJIei
BBICIIINX KapOOHOBBIX KHCIIOT.

Mpi14 Kak coNMu BBICIIMX KapOOHOBBIX KHCIOT. Morouie cBoiictBa Mbiia. Cunmemuueckue
Morwue cpedcmsaa.

VYrnesonpl. Krnaccudukarmus yriaeBomoB. Monocaxapunbl. Onueocaxapuowsi. Jlucaxapusbl.
Haxoxxnenue yrieBonoB B mpupoze. ['nmoko3a kak ambaerujgocnupt. bpoxkeHnue riaroko3sl. OpykTosa.
Caxapo3za. [uopoauz caxaposvi. Kpaxman u UEIDTI0I03a KaK OWOJIOTHYECKUE MOJIIMMEPHl. XMUMHUYECKHE
CBOMCTBA Kpaxmaja W IEJUTFOJIO3bI (THIPOJHN3, KaueCTBEHHAs peakius ¢ HOJOM Ha KpaxMmal H ee



IpUMEHEHHE /711 OOHApY)KEHUsS KpaxMaja B MpoAyKTax nutaHus). [[pumenenue u Ouosoruueckas poib
yrieBozoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJOKHAX HA MIPUMEpPE AllETATHOTO BOJIOKHA. Ayemunyennionosa
Knaccugpuxayus éonokon.

WnenTudukanuss OpraHMYeCKUX COEOUHEHUHN. [enemuueckas c643b  MeHCOy  KIACCAMU
opeanudeckux coeounenuu. TUIbI XUMUUECKUX peakLuii B OpraHMYECKON XUMUHU.

A30TcojiepKalliie OpraHnyecKue COeqMHEHUS.

AmuHOKHUCIOTH U 6enku. CocTaB U HOMEHKIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue u
XuMmuueckue CceoUCmed aHuiuHa. AMUHOKHUCIOTHI KaK aM(OTepHBIE OpPraHWMYECKHUE COCIUHCHHSL.
Hzomepusa u mnomenxnamypa. bunonapueiii uon. llentunHas cBsi3b. buonormyeckoe 3HayeHUE O-
aMUHOKHCIIOT. O0IacTH MPUMEHEHHSI aMUHOKUCIOT. Xumuueckue ceoticmea amunokuciom. Ilenmuooi.
Honunenmuowi. ['nuyun. benku kak mnpupoansle Ouononumepsl. CocTaB U CTpoeHHE OEIKOB.
XUMHUYECKHE CBOMCTBA OCNKOB: THApPONU3, neHaTypamnus. OOHapykeHHe OENIKOB TMPH IOMOIIH
KauecTBEHHBIX (I[BETHBIX) peakuuii. [IpeBpamienuss OenkoB numM B opraHu3zMe. buonoruueckue
¢byHKIMN OEIKOB.

Azomcoodepocawmue cemepoyuriudeckue coeounenus. Ilupuoun. Iluppon. [Hupumuoun. Ilypun.
Aszomucmoie ocnoganusl.

Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHuvle azomucmolie 0CHOBAHUS.
Xumus u 300poeve uenosexa. Papmaxono2uyeckas Xumusl.

Xumus nonumepos

IHonumepwr. Cmenens noaumepusayuu. Monomep. Cmpykmyproe 36eno. Tepmoniacmuunvie noaumepbwl.
Cmepeopezynspuvie noaumepbl. THonusmunen. Ionunponunen. IlonumempagpmopsmuneH.
Tepmopeaxmuenvie  nonumepvi.  DPenonoghopmanvoecuonvie cmonvl. llnacmmaccol. Denonnacmol.
Amunonnacmol. Ilenonnacmol. Ilpupoomusiii kayuyk. Pezuna. O6onum. Cunmemuueckue KaydyKu.
Cunmemuuyeckue 6onokna. Kanpon. Jlagcan.

11 knmacc (344; 14. B Hememo)

TeopeTnyueckrue OCHOBbI XUMUHU

Crtpoenue BemiectBa. CoBpeMeHHass MOJEIb CTPOCHHS aToMa. JDJIEKTPOHHAs KOH(UTYyparus
atoMa. OcHogHoe u 6030yacoennble cocmoanus amomos. Kiaccupukanys XuMHUUECKUX JIEMEHTOB (S-, P-
, d-3emenThI). OCOOCHHOCTH CTPOCHHS YPHEPTETHISCKUX YPOBHEH aToMoB d-amemenToB. [lepronnueckas
cucrtema xumudeckux snemeHtoB .M. Menaeneesa. @usnueckuit cmeici [leproauueckoro 3akona /. U.
MenneneeBa. [IpyunHBI M 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB JJIEMEHTOB M MX COEAMHEHUH 11O
nepuojamM M TpynnaM. DJIEKTPOHHas MpUPOJa XUMHUUYECKON CBSI3U. DJIEKTPOOTPULATENBbHOCTh. Bubl
XMUMUYECKOH CBsI3U (KOBaJI€HTHAs, MOHHAs, METAJUIMYECKas, BOJOPO/IHAS) U MEXaHU3MBbI €e 00pa30BaHusl.
Kpucmannuueckue u  amopgnvie eewecmea. Tunvl Kpucmaiiuyeckux peulemox (amomuas,
MONeKVIAPHAS, UOHHAS, Memaiiudeckas). 3asucumocms @QusuyecKux ceolcme eewjecmea Om muna
Kpucmaniuieckou peuwtemxu. [IppanHbl MHOTOOOpPa3Hs BEIIECTB.
XuMHUeCKHe peakiui. ['oMoreHHsle u rereporeHHble peakiini. CKOpOCTh PEaKIMH, €€ 3aBUCUMOCTb OT
pa3aMyYHbIX (PAaKTOPOB: MPUPOABI PEArHPYIOMIUX BEIIECTB, KOHIIEHTPALlUU PEarupyIOIINX BEIIECTB,
TEeMIIepaTypsbl, IUIOUIAJAN PEAKITMOHHOW MOBEPXHOCTH, HATMYMS KaTanu3aTopa. Ponb kaTanm3atopos B
MIPUPO/IE€ U IPOMBILUIEHHOM Mpou3BoAcTBE. OOpaTUMOCTh peakiuil. XMMHUYeCKOe paBHOBECHE U €0
CMELIeHHE N0 ICHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHIIEHTPALUsl PEareHTOB WM MIPOAYKTOB PEaKIIUHy,
JaBJICHUE, TeMIIepaTypa) UIsl CO3JaHus ONITUMANIBHBIX YCIIOBUI MPOTEKaHHUsI XUMUYECKUX MTPOLIECCOB.
Hucnepcnvie cucmemvl. [lonamue o konnouoax (3oau, eenu). Mcmunnvie pacmseopui. Peakiyn B
pacTBOpax AJIEKTPOIUTOB. pH pacTBOpa Kak MokKazaTeslb KUCIOTHOCTH Cpelbl. [ MaApOIu3 Coen.
3Ha4yeHue TUAPoIn3a B ONOIOrHUYecKuX OOMEHHBIX Mporeccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu B IpUpo/ie, MPOU3BOICTBEHHBIX MPOLECCAX U )KU3HEIEATEIbHOCTH OPraHu3MOB.
Heoprannueckast xumus
Mertannbl. CriocoOsI osryueHust MeTayuioB. Jlerkue u Tsok€nble MeTabl. JIETKOIIaBKUe U TYTOIUIaBKUE
MeTaibel. Metamnueckue aneMeHTsl A- 1 b-rpynn. Menp. [lunk. Turan. Xpowm. XKeneso. Hukens.



[Tnartuna. Crinassl. Jlerupyromue no6aBku. Yépueie metamnsl. L{BetHbie MeTamibl. YyryH. Cranb.
JlerupoBannsie crain. OKCHBI ¥ TUAPOKCU B MeTalloB. Hemerambl. [IpocTeie BenecTBa —
HeMeTalubl. Yriaepoa. Kpemuuit. Azor. @ochop. Kucnopon. Cepa. @rop. Xnop. KucinotHsie OKCHIBL.
Kucnoponconepxkanue kucnorsl. CepHas kucioTta. A30THas KucioTa. BonopoaHbeie coeuHeH s
HEMETAJUIOB.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA MPOCTBIX BEIIECTB — METAUIOB TIJaBHBIX H
MOOOYHBIX MOATPYNI (MEIb, JKEJIe30) U HEMETaJUIOB: BOJOPOJA, KHCIOPOAA, TaJOreHOB, CEphl, a30Ta,
docdopa, yrnepona, kpemHusi. Koppo3usi MeTaymioB: BUIbl KOPPO3UHU, CIIOCOOBI 3aIIUTHl METAIOB OT
KOPpO3UU. DNeKmpoau3 pacmeopos u pacniaeos. llpumenenue s1eKmponu3a 6 NPOMulULIeHHOCHU.

XUMHS U )KU3HB

Hayunbie Meronmbl mo3HaHus B XuUMHH. VcTtounukun xumudeckodl wuH(opmammu. [lowmck
uHpopMallUd 1O Ha3BaHUAM, HAEGHTU(UKATOpAM, CTPYKTYpHBIM Qopmyiam. MopaenupoBaHue
XUMHUYECKUX MPOLIECCOB U SIBICHUM, XUMUYECKULl aHANU3 U CUHMe3 KaK METO/bl HAYYHOI'O IO3HAHUS.

Xumuss u 3p0poBbe. JlekapctBa, (epMeHTBHI, BUTAMUHBI, TOPMOHBI, MHUHEPAJIBHBIE BOJIbI.
[TpoGiemsbl, cBsI3aHHBIC ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble MPUBBIYKU U (HAKTOPHI,
paspyuiaronue 370poBbe (KypeHue, ynorpeOieHue ankoroiis, HapkoMmanwus). PanuonanbHOe muTaHUe.
Tuwesvie 0obasku. OcHoBbl NUULEBOU XUMULL.

XuMusi B TOBCEIHEBHOW H3HU. Morone u yuctsmue cpenactBa. Cpedocmea 60pvbwl ¢
ObLIMOBLIMU HACEKOMbIMU: peneileHmol, uHcekmuyuosl. CpeacTBa JHMYHOW TUTMEHbl M KOCMETUKH.
[IpaBuia 6e3omacHoi pabOTHl C €AKUMU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH OBITOBOM
XUMUHU.

XuMUSL ¥ CeNbCKOe XO035SHUCTBO. MuUHepanbHble U OpraHudeckue yaoopenus. CpelncTBa 3aliuThl
pacTeHui.

Xumusi U sHepretuka. l[IpuponHble MCTOUHHUKHM YriieBOAOpoAoB. I[lpuponHblii M MONMYTHBIN
He(TAHOW ra3pl, MX cocTraB W ucnoib3oBanue. CocraB Heptu M ee mepepaboTka. HedrempomyKTsl.
OxranoBoe uucio OeHszuHa. OxpaHa OKpyXKarwollel cpeabl Mpu HedTenepepadoTKe U TPAHCIIOPTUPOBKE
He(TENPOIYKTOB. AJIbTepHATHBHBIC UCTOYHUKH YHEPTHH.

Xumus B crpoutensctBe. Llement. beton. [logbop onTuManbHBIX CTPOUTEIBHBIX MaTepUaIoB B
MPAKTUYECKON JeATEILHOCTH YEIOBEKa.

XuUMHS U 3KOJIOTHS. XUMHUECKOE 3arpsiI3HEHUE OKPYXKAKoILEel cpelibl U ero nocieactsus. Oxpana
ruzipocdepsl, TOUBbI, aTMOCPEPHI, (pIophl U (hayHbl OT XUMUYECKOTO 3arpsiI3HEHUSL.

TEMATHYECKOE INTAHUPOBAHUE

Ne Tema KosanyecTBo yacoB
n/n 10 ka 11 ka
1 | Teopust XUMHYECKOTO CTPOCHHS OPTaHUYECKUX 4
coennHeHuN. IIpupona XUMHUYECKUX CBSI3EH.
2 | YrneBogopoisl 10
3 | Kucinopozacoaepxaiine opraHndecKue COSTUHEHUS 11
4 | A3zoTcoaepikalire OpraHn4eckue CoeIMHEHUs 5
5 | Xumusl NoIUMepoB 4
6 | Teopernueckune OCHOBBI XUMHUH 19
7 | Heopranuueckasi Xumust 11
8 | Xumust v KU3HB 3
UTOrO 34 34




