MYHUIIAITAJIbBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIbBHOE
YUYPEXJIEHUE KAJIMKNHCKAS CPEAHAA HIKOJIA

[TpunoxkeHue x paszaeny 2.2 OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl
cpemHero odmiero oopasoBaHus

o denepanbHOMY rocyJapCTBEHHOMY 00pa30BaTEIbHOMY
CTaHJIapTy CpeaHEro o0Iiero oopazoBaHus

PABOYAS TIPOTPAMMA
MO XUMWN
(10-11 KJIACCBI)



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
XUMUA

Meroaudeckoii OCHOBOM H3y4eHHsI Kypca «XUMHs» B OCHOBHOM IIKOJE SBIISIETCS
CHUCTEMHO - JI€ATCJIbHOCTHBIH MOJAXOA, OOeCHeyMBarOIUN JIOCTHKEHHE JIMYHOCTHBIX,
METAllPEAMETHBIX W IPEIAMETHBIX PpEe3yJbTaTOB IIOCPEICTBOM OpraHU3alMd aKTUBHOU
IIO3HABATEJILHOMN EATENbHOCTH IKOJIbHUKOB.

Hcnonp3oBanue obopynoBanus «Touka pocray npu peanusanuu aanHoi OIl mossossier
CO37aTh yCIIOBUSL:

* JUIS PACIIMPEHUS COJACPKAHUS MIKOIBHOTO XUMHUECKOTO 00pa30BaHus;

* JUIs TIOBBIIIEHMS NIO3HABATEIIBHOM aKTUBHOCTH OOY4arOIIMUXCsl B €CTECTBEHHO-HAY4YHOM
o0acTy; * A pa3BUTHs JTUYHOCTH peOEHKa B mporecce 00y4eHHs XMMUH, €ro CIIOCOOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATIbHO 3HAUUMBIX HUHTEPECOB U MOTPEOHOCTEH;

* s paboThl ¢ OapEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMH MX Pa3BUTHs B pa3IMYHBIX
o0nacTsx 00pa30BaTeNIbHON, TBOPUECKON AEATEIbHOCTH.

JIn4yHOCTHBIE pe3yJIbTAThI

* 0CO3HaHHO (HOPMHUPOBATH U OTCTAUBATH CBOIO I'PAXKIAHCKYIO MO3UIMIO KaK aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

* (opmupoBaTh CBOE MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

* HENpEephIBHO pPa3BHBATh B ce0€ TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIBHOM,
TBOPUYECKON U OTBETCTBEHHOMU ACATEIbHOCTH;

* COTPYAHMYAThb CO CBEPCTHUKAMU U B3POCIBIMH B 00pa3oBaTeNIbHOM, OOIIECTBEHHO
HOJIE3HOM, Y4eOHO-HCCIIe10BATENbCKOM U TPOEKTHOM 1A TEIbHOCTH;

* popMHPOBATH CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BAHUIO KaK yCIOBUIO
yCIIEHIHOM NMpo(hecCHOHAIBHOM U 00IECTBEHHOM JesTeNbHOCTH;

* OCYIIECTBJISITh OCO3HAHHBIN BBIOOp Oyaylieil mpodeccun U BO3MOXKHOCTEH peaTn3aliiu
COOCTBEHHBIX JKU3HEHHBIX [UIAHOB;

* (OpMHPOBATH FKOJIOTUYECKOE MBIIUICHHE, PHOOPECTH OMBIT SKOJIOTO-HAMIPABICHHON
JESATEIIBHOCTH.

Memanpeomemnvimu pesynvmamamu — OCBOEHUE Kypca «XHMUS» HA YPOBHE CPETHETO
obmiero obpa3zoBanus BkIo4aeT B coorBercTBUM PI'OC COO 3 rpynmbl yHHUBEpCAJIbHBIX
y4€OHBIX JIEUCTBUI: PETYJIATUBHBIE, T03HABATEIbHBIE U KOMMYHUKATHUBHBIE.

PeryasituBubie YY /|

OOyyaromuiics MOJTY4YUT BO3MOXKHOCTB Ui (POPMHUPOBAHUS CIEAYIOLIIUX PErYISTUBHBIX
YV I:

* BBISIBJISITH M JOPMYIIMPOBATH YUEOHYIO TPOOIIEMY;

* ONpeAeNATh LENu JESATEIbHOCTM M COCTaBIATh €€ IUIaH, KOHTPOJIMPOBAaTb U
KOPPEKTUPOBATh JEATEIbHOCTD;

* BbIOMpATh YCHEIIHbIE CTPATeTMH B Pa3IMYHBIX CUTYalMsSX; OCO3HABATh HPUUYMHBI
CBOET0 yCIexa WM Heyclexa, HaXOJUTh CIIOCOObI BBIX0J1a U3 CUTYalluU HEYCIIeXa;

* IPOJYKTUBHO OOIIATHCS M B3aUMOAEHCTBOBATH B MPOLIECCE COBMECTHOM JIEATETLHOCTH,
YUUTBIBATh MO3UILINU APYTUX YYACTHUKOB JESATENIbHOCTH, 3P (HEKTUBHO pa3peiiaTb KOHPIUKTHI.

ITo3naBaTtenbnbie YY /]

OOyuvaromuiics  MOJXYYUT  BO3MOXHOCTh  JUis  (OPMHUpPOBAHUS  CIEIYIOIINUX
Io3HaBaTelbHBIX Y Y J1:

* OCYLIECTBJIATh IOUCK Ppa3MYHbIX aITOPUTMOB pEIICHUs MPaKTUYECKUX 3ajad,
IPUMEHSTH pa3IMYHbIE METO/IbI IO3HAHNUS;

* OCYILECTBJIATh CaMOCTOSITENIbHYI0 HH(QOPMAIIMOHHO-TIO3HABATEIbHYIO JEATEIbHOCTb,
BKJIIOYas YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HH(OpMAIMH, KPUTHUECKU
OLICHUBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO, [TOJTyIaeMYIO U3 Pa3IMYHBIX UCTOYHHUKOB,;



* UCTIOJIB30BaTh CPENICTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TexHonoruit (MKT)
B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHMU3AIMOHHBIX 3aJa4 C COOJIOJECHUEM
TpeOoBaHUl 6€30MIaCHOCTH;

* CTPOHUTH JIOTHYECKHE paccykAeHHs, (OpMYyJIHpPOBATh YMO3AKIIOUEHUS Ha OCHOBE
BBISIBJICHHBIX IPUYUHHO-CJICICTBEHHBIX CBS3CH;

* co37aBaTb MOJEIU H3y4aeMbIX OOBEKTOB, BBIACIATb B HHUX CYIICCTBEHHbIE
XapaKTePUCTHUKH, MPEoOPa30BBIBATE MOJICIIH;

* MpeoOpa30BBIBaTh HH()OPMAITUIO U3 OJHOTO BHJIA B IPYroi; BEIOMPATh YI00HYIO GopMy
buKcanyu U npencTaBieHus HHHOpMaIH;

* BIAJECTh METOJAMHU II03HABATEIbHOW pe(dieKcHn Kak OCO3HAHHsS COBEpPLIAEMBIX
JEHCTBUI M MBICTHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTHKEHHUSI.

IIpenmeTHbIe pe3yabTATHI
Boinycknuk na 6azoeom ypoene nayuumcs:

® pacKphIBaTh Ha MPUMEpaxX POJb XUMUHU B (HOPMUPOBAHUH COBPEMEHHOMN HAYYHOMI

KapTUHBI MUPA U B IPAKTHUUECKOH 1€ATEIHHOCTH YeJI0BEKa;

e JIEMOHCTPUPOBATH Ha MPUMEPAX B3aUMOCBSI3b MEXITY XUMUCH U IPYTUMHU
€CTCCTBCHHBIMU HayKaAMH,

® pacKphbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUU XuMudeckoro crpoenuss A.M. bytieposa;

e noHuMaTh Qusndeckuii cmoicn [lepuoanueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHAITh 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMU
BEIIIECTB OT 3JICKTPOHHOTO CTPOCHHSI aTOMOB;

® OOBSICHATH MPUYKUHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHHUH 00 UX
COCTaBe U CTPOCHUU;

® MPUMEHSTH MPaBUJIAa CHCTEMATUICCKON MEXKTYHAPOHONH HOMEHKIIATYPhI KaK CpeACTBa
pa3IUYCHUS U WICHTU(DUKAIIMKA BEIIECTB 110 MX COCTABY M CTPOCHUIO;

®  COCTaBJIATH MOJIEKYJISIPHBIE U CTPYKTYPHBIE (JOPMYJIIbI OPraHMYECKHUX BEIIECTB KaK
HOcUTeNel nHopMalK O CTPOCHUH BEIIECTBA, €ro CBOMCTBAX U MPUHAIICKHOCTH K
OTIpE/ICIIEHHOMY KJIacCy COCTUHCHHUIA,

®  XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA MO COCTaBY, CTPOSHHUIO U CBOWCTBaM,
YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MKy JaHHBIMU XapaKTePUCTUKAMHU
BEIIECTBA,

® [PUBOJHUTH MPUMEPHI XUMHUYCCKHUX PEAKIIHA, PACKPHIBAIOIINX XapaKTepPHBIC CBOMCTBA
TUTTUYHBIX MTPEICTABUTENCH KIIACCOB OPraHUYECKHUX BEIIECTB C IS0 X
uAeHTU(PUKAINN U 00BICHEHUS 0071aCTU TPUMEHEHUS;

® POTHO3UPOBATH BO3MOKHOCTH MPOTEKAHMSI XUMUYCCKHX PEAKIIMA Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKOW CBS3HM B MOJICKYJIaX PEarcHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

®  ICIIOJIB30BATh 3HAHMSI O COCTaBE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BELIECTB JIJIS
0e30MacHOr0 MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;

® [PUBOJHUTH MPUMEPHI MPAKTUIECCKOTO UCTIOIB30BAHUS IPOAYKTOB TIepepadoTK HeTH U
MPUPOJTHOTO Ta3a, BEICOKOMOJICKYIISIPHBIX COCTMHEHUH (TTOTMATUIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

® [POBOJUTH OIBITHI TIO PACIIO3HABAHUIO OPTaHUYECKHUX BEIICCTB: MIHIICPUHA, YKCYCHON

KHCJIOTHI, HETIPEIeIbHBIX JKUPOB, TIIFOKO3BI, KpaxMaa, OSJIKOB — B COCTaBE MHUIIIEBHIX

MPOJYKTOB U KOCMETUYECKUX CPE/ICTB;

e BJIAJICTH NMPABUJIAMH U TTPHEMaMHU O€30ITaCHOM pabOThl ¢ XUMHYESCKHUMH BEIICCTBAMH 1
1a00paTOpHBIM 000PYI0OBAHUEM;

® YCTaHABJIMBATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIINH U CMEIICHUS XUMHIECKOTO
PaBHOBECHSI OT PA3IUIHBIX (PAKTOPOB C IETHIO OMPEICICHIS ONTUMAIBHBIX YCIIOBUI
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;

® [PUBOJHUTH MPUMEPHI THIPOJIU3A COJICH B TIOBCETHEBHOM KU3HU YEIIOBEKA;



® [IPUBOAUTH IPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKLIUN B IPUPO/IE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHENEATEIBHOCTH OPTraHU3MOB;

® [IPUBOAMTH MPUMEPHI XUMUYECKUX PEaKINi, PACKPBHIBAIOLINX OOIINE XUMHUECKUE
CBOICTBaA MIPOCTHIX BELIECTB — METAJIIOB U HEMETAJLJIOB;

® [POBOJUTH PACUETHI HA HAXOXKACHUE MOJIEKYIISIPHOM POPMYJIBI YIIEBOI0POAA O
MIPOJIYKTaM CTOPaHHUs U 110 €r0 OTHOCUTEIBHOM IUIOTHOCTH M MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJSIIUX B €0 COCTaB;

e BJIAJICTh NpaBUIaAMH 0€30I1aCHOTO O0pallleHus ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHMHH;

®  OCYILIECTBJIATH MOMCK XUMHUYECKOW WH(POpMAIIMU IO Ha3BAaHHSIM, HIEHTH(UKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

® KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIIHIO,
COJIeprKallyocs B COOOIICHHIX CPEJICTB MaccoBoi nHpopManuu, pecypcax MurtepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOUKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B
LEJISIX BBISIBJICHUS OIIMOOYHBIX CYXACHUN U (HOPMUPOBAHMS COOCTBEHHOM MO3UIINH;

® [IPEICTABIATH IYTU PEUICHHUS TTI00ABHBIX MIPOOJIEM, CTOSAINX Hepe/l YeT0BEYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, CHIPHEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIEM.

Buvinycknuk na 6azo06om yposne noayuum 603MOHCHOCHIb HAYUUMbCA:

® WJUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U IBOJIIOIUI0 OPraHUYECKON XMMUU KaK
HAayKH Ha Pa3JMYHbIX UCTOPUYECKHUX ATAIaX €€ pa3BUTHS;

® ICIOJIB30BAaTh METO/Ibl HAYYHOTO TO3HAHMSI TP BBIIIOJIHEHUHU IPOEKTOB U yueOHO-
MCCJIEIOBATENbCKUX 3a/1a4 M0 U3YYEHHUIO CBOWCTB, CIOCOO0B MOMyUeHUs U
pacrno3HaBaHus OPraHUYECKUX BELIECTB;

®  OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUSI XUMUUYECKOM CBSI3U: KOBAaJICHTHOMN
(TONSAPHOM, HETIOIAPHOM ), HIOHHOW, METAJNIMYECKON, BOJAOPOJTHON — C IICIIBIO
ONpeAeseHUs XUMUYECKOW aKTUBHOCTH BEILIECTB;

®  YCTaHaBJIMBATh TEHETHUYECKYIO CBSI3b MEXY KJIaCCAMHU OPTraHMYECKUX BEIIECTB JJIs
000CHOBaHUS MPUHIMITUATIBLHON BO3MOKHOCTH MOTYYSHHS] OPraHUYECKUX COeTUHEHU I
3aJJaHHOTO COCTaBa U CTPOECHUS;

® YCTaHABIMBATH B3aMMOCBS3U MEXIY (haKTaMu U TEOPHUEH, IPUUNHON U CIECTBUEM MPU
aHaynu3e NpoOJIEeMHBIX CUTYyalUii 1 000CHOBAHUU MPUHUMAEMBbIX PEIIeHU Ha OCHOBE
XUMHYECKUX 3HAHUU.

2. COAEP KAHUE YUEBHOI'O IPEAMETA
Xumus 10 kiaace

IIpeamer oprannyeckoii xumun. Teopusi CTpOeHUSI OPraHUYECKUX COeIMHEHHU .

Opranuyeckue BelECTBA: MPUPOAHBIE, UCKYCCTBEHHbIE U CUHTeTHYecKre. OCOOEHHOCTH
cocTaBa U CTpPOEHHUS OpraHMuYecKkux BemiecTB. Buramusm u ero kpax. Ilonsarue o0
YIIEBOIOPOAAX.

BanentHocts. CrpykrypHble GOpMyJbl — TOJHbIE M coKpami€HHble. [IpocTeie
(omuHapHble) W KpaTHbIE (JIBOMHBIE M TpOIHbIE) cBA3M. M30Mepbl M u3omepus. Bzaumuoe
BJIMSIHAE aTOMOB B MOJIEKYIIE.

Yri1eBo10poabI U UX NPUPOIHBbIC HCTOYHUKH

[Ipenenbusbie yrieBoaopoasl. Ankanel. OnpeneneHue. ['OMONOrn4ecKknid psjl aJkaHOB U
ero obmas ¢opmyna. CTpyKTypHas uzomepusi yriepoaHoit nenu. Paaukansl. Homenknarypa
alKaHOB. XMMHYECKHE CBOMCTBA aJIKaHOB: TOPEHME, peaKlUU 3aMelleHus (TaloreHUpOBaHUE),
peaxus pas3yioKeHHUs MeTaHa, peaklus AeTUAPUPOBAHUS dTaHa.



Henpenenbusle yriaeBomopoabl. ANKeHbl. OTWiIEH. ['OMONOrMYecKMil psj aJKEHOB.
Howmenxknarypa. CtpykTypHas uzomepusi. [IpombIlUIeHHOE MOJY4YeHUE AJTKEHOB: KPEKUHT U
JNETUAPUPOBAHME aJKaHOB. Peakinusi JeruapaTtanui 3TaHoNa, Kak JaOOpaTOpHBIA Crocod
IIOJIy4EHUSI OTUJICHA. Peakuuu npucoenuHeHus: ruaparauus, TI'MIpOraJlor€HUPOBAHHE,
rajJloreHrpoBanue, noiaumepuszauuu. IlpaBuino  MapkoBHukoBa. OKHCIIEHHE — aQJIKEHOB.
KauecTBeHHBIE peaKLIMK Ha HENPEAEIBHBIE YTIIIEBOAOPOIBIL.

Anxanuensl. Kayuyku. Homenknarypa. Conpsok€Hnble quensl. byranuen-1,3, uzonpe.
Peakius JleGeneBa. Peakmuu mpucoenuHeHHMs —ankagueHoB. Kaydyku: HaTypallbHBIH,
cuHTeTnueckue (OyraueHOBBIN, N30TPEHOBBIN). Bynkanusanus kayuayka. Pesuna. D00HHUT.

Ankusbl. O0mas xapakTepucTHka romosiorndeckoro psaa. CrocoObl oOpa3oBaHus
Ha3BAHUN AJIKWHOB. XMMHYECKHE CBOMCTBA AalIETUJIEHA: TOPEHHUE, PEAKLMU IMPUCOCIUHEHUS:
IHJIpOraJIOreHUpPOBaHue, raJloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero noiaydeHnue
Y IIpUMEHEHNe. BUHWIXJIOpUA U €ro NoJuMepU3alus B MOJIUXJIOPBUHHUIL

Apenbl. beH3on, Kak IpeaCcTaBUTENb apOMaTHYECKUX YIIeBOLOpoAoB. CTpoeHHE ero
MOJICKYJIbl U CBOMCTBA (PM3NYECKHE M XUMHUYECKHE CBOIMCTBA: TOPEHHE, PEAKIIUH 3aMEIECHHUS —
rajJJoreHMpoBaHue, HuTpoBanue. [lonyuenue u npumeHeHne OeH3oa.

[Ipupoansiit u nonyTHsIN rassl. CoctaB IpUpPOIHOro raza. Ero HaxoxaeHue B PUPOJE.
[IpeumymiecTBa NPUPOAHOro ra3a Kak TOIJIMBA. XMMHUYecKas nepepaboTka MPUPOIHOIo rasa:
KOHBepcusl, nupoiaun3. CUHTE3-Ta3 U ero NpUMEHEHHUE.

ITonytHble Ta3bl, ux coctas. IlepepaboTka MOMyTHOro rasa Ha (pakiuu: CyxXoW ras,
ponaH-0yTaHOBasi CMECh, Ta30BBIN OCH3WH.

Hedts u cmocoObr e€ mepepabotku. CoctaB Heptu u e€ mepepaboTka: MEperoHka,
KpekuHr, pudopmunr. HedrenponykTsl u ux momydeHue. [loHsTHE 00 OKTaHOBOM YHCIIE.
XUMHUYECKUE CrIocoObI MOBBILIECHNUS KayecTBa OEH3MHA.

KameHnnsblil yronb u ero nepepadborka. KokcoBaHHe KaMEHHOTO YIUIL U €ro MPOJYKThI:
KOKCOBBIIl ra3, aMMuauHas BOJa, KaMEHHOYIroJbHas cMoja, KOKC. ['asuduxanus KaMeHHOro
YTJIA.

Kucaopon- u azorconep:kamue OpraHu4ecKue coeJHHeHHs

Opnoatomuble cnupthl. Omnpeaenenue. @OyHKUMOHANIbHAs TUIPOKCUIIbHAS TIpYMIIA.
I'omosornyeckuii  psx  IpeneibHbIX OJHOATOMHBIX  CIMpPTOB. M3oMepus mosjokeHus
¢dbyHKIIMOHaIbHOU Ipynmnbl. BomopoaHas cBsi3zb. XMMHUYECKUE CBOMCTBA CIIUPTOB. AJIbAECTHAHAS
rpynna. Peakuus »stepudukanuu, cioxsHsle 3¢upbl. [lpumenenue crnuptoB. J[lelicTBue
METHUJIOBOT'O M 3THJIOBOTO CIIMPTOB HA OPTaHMU3M YeJIOBEKa.

MHoOroaroMHele CHUPTHL. OTWIEHIVINKOJIb, KaK IPEICTaBUTENIb JBYXaTOMHBIX U
IMIEPUH, KakK MpeACTaBUTENb TPEXATOMHBIX crnupToB. KaudecTBeHHas peakuuss Ha
MHOTI'0aTOMHBIE CIIUPTHI, UX CBOIMCTBA, MOTydyeHHe U npuMeHeHue. [Tonstue 06 anTudpusax.

@®enon. CrtpoeHue, moiaydeHHe, CBOWCTBA W IpuMeHeHHe ¢eHona. KadecTBeHHbIE
peakuuu Ha eHos. B3aumHoe BIUsiHEE aTOMOB B MOJIEKYJe (peHoa.

Anpaernnsl U KeToHbl. DopManbieru] U aleTalbAET U, KaK PEICTaBUTEIN albACTHIOB,
coctaB uX Mosekyn. DyHKIMOHaIbHas KapOOHMJbHas rpynmna. KauecTBeHHBIE peakiuMu Ha
anbaerunpl. CBOICTBa, MONy4YeHHE U NMPUMEHEHHE (popmalibJeruja u anetanpiaernaa. Peakinum
NOJMKOHJeHcaluu uid popmanpaeruaa. [IoHsTre o KeToHax Ha MpuMepe aleToHa.

KapOoHoBbIe KUCIOTHI. ['OMOJIOTHYECKHIA Psifl IPEICITBHBIX OTHOOCHOBHBIX KapOOHOBBIX
kucinoT. JKupHble KapOOHOBBIE KHCIOTHl. XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
[Tony4yenue u npuMEHEHUE MyPaBbUHOM U YKCYCHOM KHCIIOT.

Crnoxuble 3gupsl. Kupsl. Peakuus srepudpukanuu. Cnoxusie 3¢upsl. XKupsl, UX cocTan
U TUIPOIK3 (KUCIOTHBIN U 1eno4YHoM ). Mbuta. 'naprupoBanue xKUpoB.

VYraeBoasl. YrineBoabl. MoHocaxapuzipbl. [moko3a kak ampaerupocnupt. CopOur.
MonouHokucioe u  cnuproBoe Opoxenue. @Dorocunre3. Jucaxapunel. Caxaposa.
[Tonmucaxapuapl: Kpaxmai, LEJUII0JI03a.

AmuHbI. AMUHOTrpynna. AMUHBI NpeleiabHble U apomaTudeckue. AHuiuH. [lomydenue
amuHOB. Peakuys 3unnHa. XMMHU4YeCKUE CBONCTBA U IIPUMEHEHUE AMHUHOB.



AMUHOKHCTIOTBI. AMHUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBONCTBa, KaKk aM(OTEPHBIX
OpPraHWYECKUX COCAVMHEHMH. [TMuuH, Kak mpeacTtaBUTeNb aMHHOKUCHOT. [lomydeHue
MOJIUIIETUIOB PEAKLIHUEN NOJIUKOHAEeH A, [IoHATHE O IENTUIHOMN CBSI3H.

benku. Ctpoenue mojekyn O€NKOB: MEpBUYHASA, BTOPUYHAS U TPETUUHAS CTPYKTYPHI.
KauecTBeHHBIE peakiuu Ha OCITKH, UX THAPOIIU3, ICHATYpAIUs U OUOJIIOTUYCCKUE (PYHKIIHH.

Opranuveckasi XumMusi 4 001IECTBO

buorexnonorus. [Tepuossr e€ pazsutus. Tpu HanpaBieHws] OMOTEXHOJIIOTUN: TeHHAS (WK
TFeHeTUYEeCKasl) MHKEHepUsl; KIeTOUHas MHXKEHEepUs; Ouosornueckas WHxeHepus. [ eHeTruecku
monudummpoBannbie opranm3mel  (IMO) wu TpancreHHas mponykinus. KioHupoBaHue.
NmMmoOunmn3oBaHHble (PEPMEHTHI U UX MPUMEHEHHE.

[Momumepsl. Kiaccudpukanuss momumepoB. VICKYCCTBEHHBIE TOTUMEPHI: LEIUTYIIOHI,
aleTaTHBIN MIEIK, BUCKO3a, IeJU10(daH.

Cunretnveckre mnonauMmepsl. l[lomuMmepusanus ¥ TOJMKOHJICHCAIUS, KaK CIOCOOBI
nosyueHus: monuMepoB. CuHreTndeckue kayuyku. [lomuctupos, TeuioH U MOTUBHHUIXIIOPU/,
Kak mpeacTaBuTeNu miactmacc. CHHTETUYECKHE BOJIOKHA: KAallpOH, HAHUJIOH, KeBJIap, JIaBCaH.

Xumus 11 kiaace

CTtpoeHue BelecTn

OcHoBHbIE CBEIeHHA O CTpoeHMH aToma. CTpoeHue aToMa: cocTaB sapa (HYKJIOHBI) U
anekTpoHHass o6ojouka. [lonsitue 00 wuzoromax. [loHSATHE O XUMHYECKOM DIIEMEHTE Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiioM siapa. [lepuoamdeckass cucteMa XUMHUYECKUX
3JIEMEHTOB M YYEHHUE O CTPOCHUU aToMa.

®dusnueckuil cMpica npuHsaTor B Tabnuue . . MenaeneeBa CUMBOJIMKH: TTOPSIKOBOTO
HOMEpA 3JIEMEHTa, HOMEepa IMepuoaa U Homepa rpynnbl. [IOHSATHE O BaJEHTHBIX 3JEKTPOHAX.
OTtoOpakeHre CTPOCHHS 3JIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKUX 3JIEMEHTOB C TIOMOIIBIO
JNIEKTPOHHBIX M JJEKTPOHHO-Tpaduyeckux (opmyn. 3aKOHOMEpHBIE H3MEHEHHS CBOWCTB
AJIEMEHTOB B MEpPUOAAX U TPYIIax MEPUOANIECKON CHUCTEMBI KaK CJIEICTBHE UX 3JIEKTPOHHOTO
CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKUX IJIEMEHTOB.

CraHOBIIEHHE U PaA3BUTHE MEPHOIUYECKOTO 3aKOHA M TEOPUU XUMHUYECKOTO CTPOCHHS.
[IpeanocbUIKM  OTKPBITHS MEPUOJAMYECKOTO0 3aKOHA U TEOPUM XHMHMUYECKOTO CTPOEHUS
OpTraHWYECKUX coequHeHUuN. Poiap JIMYHOCTH B HCTOPUM XUMHUU. 3HAUYCHHE TIPAKTUKH B
CTAHOBJICHUU U Pa3BUTUU XUMUYECKON TEOPUHU.

HNonnas xumuueckast CBsI3b M MOHHAS KpUCTaJuTMueckas pemérka. KaTHOHbI U aHWOHBI.
[TonsiTrie 00 MOHHON XUMHUYECKOH CBsA3M. DU3NYECKHE CBOWCTBA BEIIECTB, UMEIOIIUX HOHHYIO
KPUCTAUINYECKYIO PEIIETKY.

KoBanentnas XUMUYECKAS CBSI3b. [TonsiTue 0 KOBAJIEHTHOM CBS3U.
DIEeKTPOOTPULIATEILHOCTh. HenonspHas wu  monspHas KoBajeHTHas CBsi3b. KpaTHocCTh
KOBaJCHTHON CBS3H. MexaHU3Mbl 00pa30BaHMs KOBAJICHTHBIX CBs3el: OOMEHHBIN U JOHOPHO-
akienTopHbIi. [loMSIpHOCT, MOJEKYIBl Kak CJIEACTBUE TMOJSPHOCTH CBA3M U TEOMETPUU
Mosiekysibl. Dusnyeckue CBOWCTBA BEIIECTB, HMMEIOLUIUX AaTOMHYIO WM MOJIEKYJISPHYIO
KPUCTALINYECKYIO PEHIETKY.

Meramnueckas XuMu4ecKkas CcBsi3b. [IoHATHE 0 METaUIMUECKOU CBA3U U METAJTMYECKOM
KpUcCTaUTMYecKo  pemérke. @DuU3NUecKWe CBOWCTBA METAIOB, OOYCIOBJIEHHBIE  HX
KpUCTaUTMUYEeCKUM cTpoeHueM. [Ipumenenne meramnoB. U€pHble U 11BeTHBIE MeTaIIbl. CIUIaBBbl.

Bomoponnass xmmmdeckass  CBsi3b.  MEXKMOJICKYJApHAas W BHYTPUMOJEKYISIpHAS
BOJIOPO/IHAS CBSI3b. 3HAYEHUE BOJAOPOIHBIX CBSI3€M B MPUPOJIE.

[Tomumepsl. [lonydeHrne MONIMMEPOB PEAKIUSIMH TTOJTMMEPU3AIUN U TTOJTMKOHICHCAIINH.
Baxueiimne npeacTaBUTENM MIACTMACC M BOJIOKOH, UX MOJYy4Y€HHE, CBOMCTBA M NMPUMEHEHHUE.
[TonsiTHE O HEOPTrAHMYECKUX TMOJUMEPAX U UX TPEICTABUTEIH.



Hucnepcubie cuctembl. [loHsiTHe O naucrepcHod (ase W JUCTIEPCHOHHON cpeje.
ArperaTHoe COCTOSIHHE U pa3Mmep yacTHll (a3bl Kak OCHOBA ISl KJIACCU(PUKALUU TUCIEPCHBIX
cucteM. ['py0oucnepCcHbIE CUCTEMBI — AMYJIBCHHU, CYCIICH3UU U a3P030JIH, UX MPEICTABUTEIH.
ToHKoOaUCHIEpPCHBIE CHCTEMBI — 307U U Telid, uX npenactaButenu. [loHstus o cunepesuce u
KOoaryJsnuu.

XuMHYecKHe peakIuu

Knaccugukanus xumuueckux peakiuid. M3oMmepusanus kak peakius, nporekaronias 6e3
U3MEHEHHs COCTaBa BemlecTBa. AJjutoTporuss U e€ npuumHbl. Knaccudukanums peakuuidi 1mo
pa3JIMYHBIM OCHOBAHUSAM: 110 YUCIIYy U COCTaBYy PEareHTOB U MIPOAYKTOB, IO TEINIOBOMY AP QEKTY.
TepMoxuMHUUECKUE YPAaBHEHHSI PEAKIU.

CkopocTh XxuMu4eckux peakuuid. MakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTb XMMHUYECKUX
peakuMii: Ipupoja pearupyroUIuMxX BEUIECTB, TEMIIepaTypa, IUIOMAdb COIPUKOCHOBEHUS
pearupyroomux BeEIECTB, UX KOHLEHTpalus, Hauuyue Karanusaropa. [lonstue o karamuse.
DepMeHTHI KaK OMOJIOTHYECKUE KaTanu3aTopbl. MTHrHOUTOPHI peakuuii 1 uX 3HaYCHHUE.

OOpaTuMOCTh XUMHUYECKUX peakuuil. XHMHYECKOe paBHOBECHE M CHOCOOBI €ro
cmemieHus. Ilonatue o0 0oOpaTHUMBIX peakuusx W XUMUYecKoM paBHoBecuu. [Ipuniun Jle
[laTenpe U crocoObl CMEIEHUs] XMMHUYECKOro paBHoBecus. OOILas XapaKTepUCTUKA PEeaKIUU
CHHTE3a aMMMAaKa M pAacCMOTPEHHME YCIOBHM CMEILIEHUS DPABHOBECUS HTOM pEakUHUH Ha
IIPOU3BOJICTBE.

I'mapomms. OOpatuMmblii ¥ HEOOpaTUMBIH ruAponu3. [Haponus coieil W ero THUIIHL.
[TonsiTue 06 sHEpreTH4ecKoM OOMEHEe B KJIETKE U POJIM THIPOJIN3A B HEM.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PeaKkIMK. CTENEeHb OKUCIIEHUS U €€ Olpe/ieJIeHHUE 110
dopMynaM OpPraHMYECKMX M HEOPraHWYecKUx BemecTB. OKUCIMTENM U BOCCTAHOBUTEIU.
[TonsiTe o mporeccax OKHCIEHUS U BoccTaHOBiIEHUsA. COCTaBlI€HHE YpAaBHEHUN XMMHYECKUX
peaknuii Ha OCHOBE METO/1a 3JIEKTPOHHOI 0 OanaHca.

DNeKTpoiau3 paciulaBOB M pacTBOpPoB. IIpakThyeckoe MpPUMEHEHHE DJIEKTPOJIU3A.
XapakTepUCTUKAa  DJIEKTPOJIM3a  KaK  OKUCIIUTEIbHO-BOCCTAHOBUTENBHOIO  IIpoOIEcca.
Oco0eHHOCTH 3JIEKTPOIIN3a, IPOTEKAIOIIETO B paCTBOPAX AIEKTPoaUTOB. [lonydyeHne rajgoreHos,
BOZOPOJA, KUCJIOPOJA, LIENOYHBIX METAJUIOB MU INEJNIOYEH, a TAK)KE AIIOMUHUS IIEKTPOJIM30M
pacIiaBOB M PacTBOPOB COEAUHEHUM OTUX DJIEMEHTOB. [loHsATHE O TanbBaHOIUIACTHKE,
rajibBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAJLIOB.

BewmecrBa u ux coiicra

Mertamnbel. Pusnyeckue CBOMCTBa MeTaUIOB Kak (YHKUMS HMX CTpoeHus. JleneHue
METAJUIOB HA IPYIIIBI B TEXHUKE. XUMHUYECKHE CBOMCTBA METAJUIOB U AJIEKTPOXUMHUUYECKUMN Pl
HanpspkeHui. [ToHsTHe 0 MeTannoTepMun (aTFOMUHOTEPMUS, MAaTHUETEPMUS U JP.).

Hemeramnsl. Hemeramnel kak oxkucinurenu. Hemerauisl Kak BOCCTaHOBHUTENU. Psijn
AJIEKTPOOTPULIATEIIBHOCTH.

Heoprannueckue u opraHndeckue KUCIOTHL. KHCIOTBI B CBETE€ aTOMHOMOJIEKYJISIPHOTO
yueHus. KuCIOTBI B CBET€ TEOpPHM DJIEKTPOJUTHYECKOM auccounuanuu. Kuciaorel B cBere
IPOTOHHOM Teopun. OOIIMe XUMUYECKHE CBOWCTBA KUCTIOT.

Heoprannueckne u opraHumdeckue ocHOBaHMsA. OCHOBaHMsSIT B CBE€T€ AaTOMHO-
MOJIEKYJISIpHOTO y4yeHHsl. OCHOBaHUSI B CBETE TEOPUHM DSJIEKTPOIUTUYECKON IHUCCOLMALINU.
OcHoBaHMsI B CBET€ NPOTOHHOM Teopuu. XHUMHUYECKHE CBOICTBA OpraHUYECKHX U
HEOPraHWYECKUX OCHOBAHUU.

Heopranmueckue u opranumdeckue amdotepHble coeauHeHus. Heopranuueckue
amoTepHble COeAMHEHHsI (OKCHIbI U THAPOKCHUIbI), UX CBOMCTBA U MoixydeHue. AMQoTepHbie
OpraHMYECKHUE COEIMHEHHUs Ha NpuUMepe aMUHOKUCIOT. llentuapl u nenrtuaHas cBa3p. Coun.
Knaccudukanmst coneit. XKéctkocte Boasl M criocoObl €€ ycrpanenus. [lepexon kapOonata B
ruIpokapOoHat 1 06paTHo. OOIIME XUMHUECKHE CBOMCTBA COJIEH.



XHMHUS M COBPpEeMEHHOe 00111eCTBO

Xumnueckas texHosorus. [IponsBoacTBo ammuaka u metanosna. [Tonsitue o xummdeckoin
TEXHOJIOTMH. XUMHUYECKHE PEaKlUH, JIeKalue B OCHOBE MPOM3BOJCTBA aMMHMAaKa U METaHOJIA.
OO0mass kjmaccU(PUKAUMOHHAS XapaKTePUCTHKA pEakUuid CHHTE3a B IPOU3BOJICTBE HITUX
npoaykToB. HayuHble NMpHUHIMIBI, JIeKallue B OCHOBE MPOU3BOJICTBA aMMHMaKa U METaHOJIA.
CpaBHEHHE 3THX IPOU3BOJACTB.

XuMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIel KyabTyphl YeloBeka. MapKupoOBKa
YIIaKOBOYHBIX MaTEpUaJIOB, 3JCKTPOHUKU U OBITOBOI TEXHUKH, NMPOIYKTOB MUTAHUS, STUKETOK
10 YXOAY 3a OHEHKIOM.

TemaTHueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHUYECTBA YaCOB HA YCBOCHHE KaXKI0H TeMbl

Xumus 10 xkiaace

Ne Pa3zgen kypca KoJu-Bo
4acoB

1 IIpeamer opranmyeckoii xumuu. Teopusi cTpoeHHsi OpPraHMYecKHUx | 2
COeIMHEHUI.

2 Yr1€B01I0POAbI M UX NPHUPOTHBbIE HCTOYHUKH 12

3 Kucsopon- u a3orcoaepxaiiye OpraHudecKue coeIMHeHust 14

4 Opranuyeckasi XumMusi 1 001IECTBO 5
Pe3epB 1

Hroro | 34

Xumus 11 kiace

Ne Pa3zgen kypca Koa-Bo
JacoB
1 CTtpoeHue BemecTBa 9
2 XuMHYeCKHEe peakiuu 12
3 BemecTBa u ux cBoiicTBa 9
4 XuMHS H COBPeMEHHOE 001I1eCTBO 3
Pe3eps 1
Hroro | 34




