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IHosicHuTEeNLHAA 3aNIUCKA

PaGouass mporpamma mo pa3pabotana Ha ocHOBe DenepanbHOrO TOCYIAPCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHAapTa CpemHero oomero oOpa3oBaHus (0a30BBI  YPOBEHB),
YTBEP)KJICHHOTO MpuKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku PD ot 17 mas 2012 r. Ne 413
(c U3MEHEHUSMU W JIOTIOTHEHHUSIMH), C ydeToMm [IpuMepHO# mporpamMmbl CpeaHero oOIIero
00pa3zoBaHMs IO XUMUH, B COOTBETCTBUU ¢ TIporpammoii apTopa M.H.AdanaceeBoii, 201 7.

Jlnst peanuzanuu pabodeid nmporpamMMmbl B yueOHoM 1utane MBOY «llwkeMckast cpenHsis
oOmieoOpa3oBarenbHas MKOIa» BbAeNeHO 68 vacos: mo 1 wacy B Hememo B 10-11 kmaccax,
Bcero B rof B 10 kitacce — 34 yaca, B 11 kimacce — 34 ygaca.

JlanHast mporpamma IpeaycMmaTpuBaeT (QopMupoBaHuE O0O0IIey4eOHBIX YMEHHH U
HaBBIKOB, YHHBEPCAJBHBIX CIIOCOOOB JEATEIBHOCTH M KIIOUEBBIX KOMIeETeHIud. B 3Tom
HaIpaBJICHUH IPHOPUTETAMHU JJIs1 Y4eOHOTO IPEMETa «XUMHUs» Ha 0a30BOM YPOBHE SIBIISIFOTCS:

*  yMCHHE CaMOCTOSTEIFHO U MOTHBUPOBAHHO OPraHW30BBIBATH CBOI ITO3HABATEIHHYIO
AEATEIbHOCTD (OT OCTAHOBKH IICJIH JI0 HOJIYYCHUS U OLICHKH Pe3yJIbTara);

*  ompeleseHHe CYITHOCTHBIX XapaKTEPUCTUK H3y4aeMOro 00beKTa;

* yMEGHHE Pa3BEpPHYTO OOOCHOBBIBATH CYXICHUS, JaBaTh OIPEACICHUsS, HPUBOAUTH
JI0Ka3aTeNbCTBa; OLICHMBAaHHE U KOPPEKTHPOBKA CBOETO IOBEICHUS B OKPY)KArOLICH
cpenc,

*  BBINOJHEHHE B NPAKTUYCCKOI JACATECIBHOCTH M B MOBCEIHEBHOM JKM3HU 3KOJIOTMYCCKHX
TpeOOBaHUH;

*  HCIOJBb30BaHHE MYIBTUMEIUHHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHH IS
0o0paboTku, Tmepenayd, cUCTeMaTh3auu WH(opmanuu, co3gaHue 0a3 JaHHBIX,
MpE3CHTAlNU PE3YJILTATOB MMO3HaBaTEIHLHON 1 HpaKTI/I‘-IGCKOI\/'I JCATCIIBHOCTH.

B ocHOBYy mnporpammbl MOJIOKEH MPUHIMII pa3BUBaromiero oOyueHus. lIporpamma
ONMpaeTcss Ha Marepual, M3y4eHHbI B 8-9 Kkiaccax, MO3TOMY HEKOTOpble TeMbl Kypca
paccMaTpUBAIOTCSl MOBTOPHO, HO YyXe Ha 0Oojee BBICOKOM TEOPETHYECKOM YypoBHE. Takoii
IoaxoJ IIO3BOJISICT yFJIY6JI$[TI) M pas3BUBAThb IMOHATHEC O BCIICCTBC WM XHUMHUUYCCKOM ITPOIECCE,
3aKpeIUIATh MpPOIJIEHHBI MaTepuad B AKTUBHOW MaMATH Y4YalMXCS, a TaKKe COXPaHATh
IPEeMCTBEHHOCTh B IIPOLIECCE O0yIEHUs.

[Iporpamma oOecriednBaeT CO3HATEIBHOE YCBOGHHE  YYANIUMHCA  Ba)KHEHIINX
XUMHUYECKHX 3aKOHOB, TEOPUH M TOHATHH; (OpMUpYeT MpelncTaBIeHHEe O POJIM XHUMHUU B
pa3BUTHH Pa3HOOOPa3HBIX OTpaciell MPOU3BOJCTBA; 3HAKOMHT C BEIIECTBAMH, OKPYKAIOITUMHU
yergoBeka. [Ipm 3TOM OCHOBHOE BHHMMAaHHUE YJENSETCS CYIIHOCTH XUMHUYECKUX PEaKIUH H
METOJIaM MX OCYIIECTBIICHHS, a TAK)Ke CII0CO0aM 3alIUThI OKPYXKAOIIEH CPEIbI.

Kypc nenurtcs Ha ABe 4acTH, COOTBETCTBEHHO rojaaM oOyueHus: opranuueckyro (10
KJacc) u oburyro xumuto (11 kiacc).

Opranunyeckas XUMHsI CTPOUTCS C YUETOM 3HAHHM, MOTYYEHHBIX yYalllUMHUCS B OCHOBHOM
mKoje. BHauame paccMaTpuBaeTcs CTpOeHHE W KiacCH(HKAIWs OpPraHUYECKUX COSIMHEHHH,
TEOPETUYECKYI0 OCHOBY KOTOPOH COCTaBJIsIeT COBPEMEHHAsi TEOpUsi XMMHUYECKOTO CTPOEHHS ¢
HEKOTOPBIMH J3JICMCHTAMU SHGKTpOHHOI\/II TECOPHUU U CTCPCOXHUMUMU. Jlornaeckum MMPOAOIKCHUEM
BeAyllel HAeH O B3aUMOCBSI3U «COCTaBa — CTPOEHUS — CBOMCTB» BEIECTB SBIAETCS TeMa
«XUMHYECKHE pEaKIWu B OPraHMYECKOM XHUMHH», KOTOpas 3HAKOMUT YYalluXcs C

KJIaccu(uKaue peaknuii B OpPraHMYecKOW XHMUU M JaeT MPEICTaBIEHHE O HEKOTOPBIX
MEXAHU3MaX UX MPOTECKAHHUS.



Kypc obmeit xumum wusyuaercs B 1lkmacce. Bemymas wupes Kypca — €IMHCTBO
HEOPTraHWYECKOW U OPTraHMYECKOW XMMHH Ha OCHOBE OOITHOCTH MX TOHSTHH, 3aKOHOB U TCOPHH,
a TaKkKe Ha OCHOBE OOIIMX MOJIXOAOB K KiacCH(UKAIMM BEHIECTB U 3aKOHOMEPHOCTSIM
HPOTEKAHUS XUMUYECKUX PEAKIIMHA MEX Y HUMH.

[Ipeobnanatommmu  opMamMu  TEKYIIETO KOHTPOJIS 3HAHWWA, YMEHUH W HABBIKOB
ABJISIIOTCSI CAMOCTOATENbHbIE U KOHTPOJIbHBIE PA0OTHI, Pa3JIMUYHbIE TECTOBBIE (POPMBI KOHTPOJIS.

[IpomexyrouHas  arrecTauusi  [POBOJUTCS  COIVIACHO  JIOKAIBHOMY  aKTy
00pa30BaTEILHOTO YUPEXkA€HUS B POpPME KOHTPOJIbHBIX PAOOT.

I[Inanupyembie pe3yibTaThl H3yUeHHUs] Y4eOHOr0 MpeaMeTa

B pesynbrate wu3ydeHus yuyeOHOro mpeamera «XHMHUS» Ha YPOBHE CpEIHEro o0Iero
00pa3zoBaHus:

BbInyCKHUK Hay4uTCH:
- pacKphIBaTh Ha MpUMEpPax pPOJb XUMHUH B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI
MHpa U B IPAKTUYECKON JEATEIbHOCTH YEJI0BEKa;
- JEMOHCTPHUPOBAaTh Ha MPUMEPAX B3aUMOCBSI3b MEXKIY XMUMHEH U JIPYIMMH €CTECTBEHHBIMU
HayKaMH;
- pacKphIBaTh Ha MIPUMEPAX MOJI0KEHUS TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;
- noHuMath Qusndeckuii cmpicn [lepuonuueckoro 3akona .M. MenneneeBa u Ha ero ocHOBE
OOBSICHATh 3aBUCUMOCTb CBOMCTB XMMHUYECKHMX 3JEMEHTOB U OOpa30BaHHBIX UMH BELIECTB OT
AJIEKTPOHHOI'O CTPOEHUS aTOMOB;
- OOBSCHATH MPUYMHBI MHOT000pa3Hs BELIECTB HA OCHOBE OOIIMX MPEICTaBIEHUH 00 UX cocTaBe
U CTPOCHUY;
- TNPUMEHSATh IpaBWJIa CUCTEMATHUYECKOW MEXAyHApOJHOW HOMEHKIATypbl KakK CpeacTBa
pa3IuYeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
- COCTaBJISATh MOJIEKYJIIPHBIE U CTPYKTYpHBIE (DOPMYIIBI OPraHMUECKUX BEIIECTB Kak HOCHUTENIEH
MH(pOpMallMl O CTPOEHUM BEIECTBA, €r0 CBOMCTBAX W MPHUHAJIEKHOCTH K OMNPECICHHOMY
KJIACCy COEIMHEHUIA;
- XapakTepu3oBaTb OpPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHI0 U CBOWCTBaM,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;
- TPUBOAUTH NPHUMEPHl XHWMUYECKUX PpEaKIMH, pacKpbIBAIOIIMX XapaKTepHbIE CBOMCTBA
TUIHWYHBIX TPEACTaBUTENCH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 UX HMJCHTU(DUKALUU U
00BsiCHEHUS 00J1aCTH IPUMEHEHUS;
- IPOrHO3UPOBAaTh BO3MOKHOCTh NPOTEKAHMSI XMMUUECKUX PEaKLUil Ha OCHOBE 3HAHWM O THUIax
XUMHUYECKOHN CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;
- WCIOJb30BaThb 3HAaHUSA O COCTAaBE, CTPOCHHHM M XUMHUYECKMX CBOWCTBAaX BEUIECTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUUECKOH 1eATeNbHOCTH;
- TPUBOAUTH TNPUMEPHl MPAKTUYECKOIO MCIIOJIB30BAaHMUS MPOAYKTOB MepepadoTku HepTH u
INPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
Kay4yKa, alleTaTHOTO BOJIOKHA);
- MPOBOJUTH ONBITHI MO PACIO3HABAHUIO OPraHMYECKHX BEIIECTB: IJIMIIEPUHA, YKCYCHOMN
KHCJIOTHI, HEMIPEAENIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX POJTYKTOB
U KOCMETUYECKUX CPE/ICTB;
- BIaJeTh MNpaBWJIaMH M MpHeMaMH 0e30macHoi padoThl ¢ XMMUYECKMMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;
- YCTaHaBJIMBaThb 3aBHCHUMOCTb CKOPOCTHM XMMHUYECKON pEaKUUU WU CMELIEHUS XUMHYECKOIO
paBHOBECHsSI OT pa3IMYHBIX (PAKTOPOB C LENbI OINpeneieHHs] ONTHUMAJbHBIX YCIOBHMA
IIPOTEKAaHNSI XMMUUECKUX IIPOLIECCOB;
- IPUBOAUTH IIPUMEPHI THIPOJIN3A COJIEH B IOBCEHEBHOM JKU3HU UEJIOBEKA,;
- [PUBOAWUTH IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEakuuil B  IPUPOJE,
IPOM3BOJICTBEHHBIX IIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;



- MPUBOJUTH MPUMEPHl XUMHUECKUX PEAKIHNH, PACKPHIBAIOMIMX OOIINEe XUMHUYECKHE CBONCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

- MPOBOJIUThH PACUEThl HA HAXOXKACHUE MOJEKYISIpHOU (HhOpMYJIBI YIII€eBOAOPOAA MO MPOIYKTaM
CrOpaHUsI ¥ TI0 €r0 OTHOCUTEIHHON MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0
COCTaB;

- BJaJeTh MpaBUiaMH O€30IacHOr0 OOpalleHusi C €AKUMH, TOPIOYHMMH W TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;

- OCYHIECTBIIATh TMOMCK XHMHUYECKOM HH(OpManuu MO Ha3BaHUAM, HJEHTUPUKATOpAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

- KPUTUYECKU OLEHUBATh U MHTEPIPETHUPOBATH XUMHUECKYI0 MHQOPMAIINIO, COJIEPKALIYIOCsS B
COOOIICHUAX CpEACTB MaccoBoW uHpopmanuu, pecypcax HMHTepHeTa, Hay4dHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUSI ECTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LEJSIX BBISBICHUS OMIMOOYHBIX
CyXAeHUH 1 popMHUpOBaHHSI COOCTBEHHOH TO3HIINH;

- TMPEACTaBIATh IYTH pEHICHHUS TJI00aNbHBIX MPOOJeM, CTOSIIMX Mepel YelIOBEYECTBOM:
9KOJIOTMYECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

- WIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEeHUEe U IGONIOYUI0 OPLAHULECKOU XUMUU KAK HAVKU HA
PA3MUYHBIX UCOPUYECKUX IMANAX ee PA38UMuUsL,
- UCNONb308aMb MemoObl HAYYHO20 HNO3HAHUS NPU  GbINOJHEHUU NPOEKmo8 U Y4eOHO-
uccne0o8amenbeKux 3a0ay Nno U3VYeHUI0 C80UCm8, cnoco608 NoydeHus U pacno3HA8aAHUs
Op2aHU4eCcKUx ewecms,
- 00BACHAMb NPUPOOY U CHOCOObL 0OPA30BAHUA XUMUUECKOU C8A3U. KOBAIEHMHOU (NONAPHOIU,
HENoNAPHOL), UOHHOU, MemAalIui4ecKol, B000POOHOU — C Yelblo OnpedeneHUs XUMUYecKou
AKMUBHOCMU 8eUlecmas;
- YCMAaHABIUBAMb 2eHEeMUYECKYI0 CB853b MeHCOy KIACCAMU OpP2aHUudecKux eewecme Ois
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUSI OP2AHUYECKUX COeOUHEHUL 3A0AHHO20
cocmasa u cmpoenusl;
- YCMAaHaenueams 83auMOCes3U MedxHcoy axmamu u meopuell, NPUYUHOU U cledcmeuem npu
aunanuze npodIeMHbIX cumyayuti u 060CHO8AHUU NPUHUMACMbBIX PEUeHULl HA OCHO8e XUMUYEeCKUX
SHAHUII.

Pe3yabTaThl ocBOeHMs Kypca

IIpeameTHble pe3yabTaThl (0230BBIN YPOBEHB):

1) chopmMupoBaHHOCTH TMPEACTABICHUH O MECT€ XUMHUU B COBPEMEHHOW Hay4YyHOM
KapTUHE MHpa; MOHHUMAaHHE POJIM XUMHH B (OPMHUPOBAHUU KpPyro3zopa U (PyHKIHOHAIBHOM
rPaMOTHOCTH Y€JIOBEKA JIJISl PEeLICHUS MPAKTUYECKUX 3a/1ay;

2) BiageHUE OCHOBOMOJIATAIOIIMMUA XUMUYECKUMU TOHSATUSMU, TEOPUSIMHU, 3aKOHAMU H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BIajgeHHe OCHOBHBIMH METOJIaMU HAy4HOTO IMO3HAHUS, HUCIIOJIb3YeMbIMH B XHUMUU:
HaOJI0/IeHNe, OIMCaHUe, W3MEpEeHUe, OHKCIEPUMEHT; YyMeHHe o0palaThiBaTh, OOBACHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB M JENaTh BHIBOJIBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/IBI IO3HAHMS TIPH PEIICHUN TIPAKTUIECKUX 3a]1a9;

4) chopMupOBaHHOCTH YMEHHUS J1aBaTh KOJIMUYECTBEHHBIC OLIEHKH M MPOBOJUTH PAaCUEThI
10 XUMHUYECKUM (hopMysiaM B YpaBHCHHUSIM;

5) BnajeHue MpaBWJIAMU TEXHHKH O€30MaCHOCTH TMPH HCIONIH30BAHHUH XUMHUYECKHX
BEIIECTB;

6) chOpMHPOBAHHOCTH COOCTBEHHOH TO3MIUM IO OTHOIIEHHIO K XHMHUYECKOH
uH(pOpMalnK, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB;

7) s oOydaroUIMXcsi C OrPAHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pPOBbSI  OBJIAJICHHE
OCHOBHBIMH JIOCTYITHBIMU METO/IaMU HAYYIHOTO MTO3HAHUS;

8) s cnenbiX W CHabOBUASMIMX OOYYArOIIMXCS OBNAJCHHUE TPaBUIAMH 3allHCU
XUMUYECKHX (OpPMYST € HCIONB30BaHUEM peIbe(HO-TOUCUHON CHUCTEeMBI oOo3HaueHui Jl.
bpaiins.



MertanpeamMeTrHble pe3yJbTaThl:
- c(hOpMUPOBAaHHOCTb YMEHMsI CTAaBUTh L€ M HOBBIE 3aJjaud B yueOe M IO3HABaTEIbHOMN
JESITEIIbHOCTH;
- OBJIQICHUE NPHUEMaMHU CAMOCTOSITEIBLHOIO IUIAHUPOBAHMS IyTEHl NOCTHXKEHUS LeJIH, YMEHUs
BBIOMpATh 3(pPeKTUBHBIE CLIOCOOBI pelIeHNns yueOHbBIX U MO3HABATEIbHBIX 337ay;
- ¢(OPMHUPOBAHHOCTb YMEHUSI COOTHOCUTB CBOU JICHCTBUSI € TUNIAHUPYEMBIMU PE3YJIbTaTaMU;
- c(OPMHPOBAHHOCTh YMEHUS OCYIIECTBIATH KOHTPOJb B IPOLECCE JAOCTHKCHHS PE3yibTaTa,
KOPPEKTUPOBATh CBOM JICHCTBUSI;
- c(hOpPMHPOBAHHOCTh YMEHHS OIICHHWBATh IPABHJIBHOCTH BBIIOJHEHUS Y4YEOHBIX 3a1ad |
COOTBETCTBYIOILIME BO3MOKHOCTHU MX PEIICHUS;
- BBICOKHMI YPOBEHb KOMIIETEHTHOCTH B 00Js1acTu ucnonb3zoBanus UKT;
- ¢(OPMHUPOBAHHOCTb IKOJOTMUECKOT0 MBIIIUICHUS;
- ¢(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATH B IO3HABATEIIbHOM, KOMMYHHKATUBHOMN M COIIMATIBHOM
IPAaKTUKE 3HAHUS, IOJyYEHHbIE IPU U3YUYEHUH IIPEeIMETA.

JInyHOCTHBIE pe3yJIbTaThI:
- ¢(hOpMUPOBAHHOCTD IOJIOKUTEIHLHOI'O OTHOLIEHUS K XMMHHU, YTO 00yCIIaBIMBAET MOTHBALIUIO K
y4eOHOM JesTENHbHOCTH B BRIOpaHHOU cdepe;
- ¢(OpPMHUPOBAHHOCTb YMEHUS pelIaTh Mpo0IeMbl TIOMCKOBOTO U TBOPUECKOTO XapaKTepa;
- c(opMHPOBAaHHOCTH yMEHHUS TPOBOJIUTH CAMOAHAIM3 W OCYIIECTBISATH CAMOKOHTPOIb M
CaMOOLIEHKY Ha OCHOBE KPUTEPHEB YCIIEIIHOCTH;
- c(OPMHUPOBAHHOCTb HABBIKOB IPOSIBIICHUS II03HABATEIbHOM HWHUIMATHBBL B Y4€OHOM
COTPY/AHUYECTBE.

Conep:xanue y4eOHOro npeaMera « XuMHsD)

Conepxanne 0a30BOTO Kypca TO3BOJSIET PACKPBITh BEIYIIUE HAEU U OTAEIbHBIC
IIOJIOKEHHUS, Ba)XKHBIE B IIO3HABAaTEJIbBHOM M MHUPOBO33PEHUYECKOM OTHOLIEHMM: 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT COCTaBa U CTPOEHHs; OOYCIOBIEHHOCTb INPUMEHEHMS] BEIIECTB HX
CBOMCTBaMM; MaTE€pUaJbHOE E€AWHCTBO HEOPraHMYECKUX U  OpPraHUYeCKHX  BEIIECTB;
BO3pacTaollas pojib XUMHUU B CO3JJaHMM HOBBIX JIEKAPCTB M MAaTEpUajoB, B SKOHOMHUH ChIPbS,
OXPAHE OKPYKAOLIEH CPEIbI.

OCHOBBI OPTaHNUYECKON XUMUU
[losiBneHne M pa3BUTHUE OPraHMYECKOM XMUMHUHM Kak Hayku. [Ipeamer opraHMyecKod XUMUHU.
MecTo 1 3HaYeHHE OpPraHM4eCKONH XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XVUMHYECKOE CTpPOCHHE KaK TMOpsJA0K COECIUHEHUS AaTOMOB B MOJIEKYJIE COIVIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMMHMUYECKOTO CTPOECHMSI OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHblil ckeneT opraHuyeckoil monekyisl. KpaTHocTb
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOTO CTPOEHHS MOJEKYIL.
Nzomepust u uzomepsl. [lonstue o QyHkumoHanpHO# rpynme. IlpuHuuMnel KiaccupuKanuu
OpraHMYecKuX coenuHeHuil. Cucremarnueckass MeXIyHapoJHas HOMEHKJIATypa W TMPUHIIMIIBI
0o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

Ankanpl. CrpoeHue MoOJEKyabl MeTaHa. l'omosormdyeckuil psn — ankaHoB. ['omosorn.
Homenknarypa. M3omepust yriiepogHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUs (PU3NUECKHX
CBOMCTB. XMMHUYECKHME CBOICTBa (Ha MpHUMepe MeTaHa M HTaHAa): PEAKUUU 3aMEelICHHS
(ranoreHupoBaHue), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BaKHEHIIMX COEIMHEHUN B
OpraHMYECKOM CHHTe3€. ['opeHume MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
IPOMBINIIEHHOCTH W ObiTy. Haxoxzaenue B mpupoie U NpuUMeHeHHe alkaHoB. [loHsTue o
HUKJIOATKaHaX.

Aunkenbl. CTpoeHHEe MOJNEKYJIbl 3TwieHa. ['omosormyeckuii psig ankeHoB. Homenkmnartypa.
N3omepust yriiepogHoro cKenera M IOJIOKEHUS KPAaTHOW CBSI3M B MOJIEKYJE. XUMHUUYECKHE
CBOMCTBa (Ha MMpUMEpE PTHICHA): PEaKIMK MPUCOSAUHEHU (TAJIOTeHUPOBAaHKUE, THIAPUPOBAHHUE,
TUApaTaIys, THAPOTATOTCHHPOBAHUE) KaK CIIOCO0 MOMy4YeHHsS (PYHKIIMOHAIBHBIX MMPOU3BOIHBIX




yII€BONOPOAOB, ropeHus. llomumepusanus »>TWIEHA Kak OCHOBHOE HAalpaBiICHUE €ro
UCIONb30BaHus. [lonuaTuineH kak KpyMHOTOHHAKHBIA MPOAYKT XWMHYECKOTO IMPOM3BOJCTBA.
IIpumeneHue sTuicHa.

Ankanuensl U kayuyku. [lonstue 00 ankagueHax Kak YIJIeBOAOPOAaxX C ABYMS JIBOMHBIMU
cBsizamu. [lonmumepusanus nuBunmna (Oyraauena-1,3) kak crmoco0 MONy4eHUs CHHTETHYECKOTO
Kaydyyka. HarypanpHbli W CHHTETHYECKM Kayuyku. Bynkanuzanus kaydyka. PesuHa.
IIpuMeHeHne KaydyKa U PE3UHBI.

Aunkusbl. CTpoeHHE MOJEKYJbl auetwieHa. ['omonmorudeckuilt psjg ankuHoB. HomeHnkiarypa.
W3omepust yriaepoiHOTro CKejleTa M IOJIOKEHUsS KpPaTHOM CBSI3U B MOJIEKyJe. XUMUYECKUE
CBOIicTBa (Ha TMpUMepe aleTWICHa): peakuud NpucoeuHeHus (rajJjoreHupoBaHue,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOTCHUPOBAHUE) KaK CIOCOO MONYy4YeHHS MOJUMEPOB U
JpPYruX IOJE3HbIX MPOAYKTOB. ['OpeHHE aleTHIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYpPHOIO
IUIAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruneHa.

Apenbl. beH3on kak mnpencTaBUTENb apOMATHUYECKUX YriaeBoAopoaoB. CTpoeHuE MOJIEKYJIbI
OcH30a. XWMHYECKHE CBOMCTBA: pEaKIUU 3aMElIeHHUs (TAJIOTeHHUPOBAHME) Kak CIoco0
MOJyYeHUs XMMHUYECKUX CPEJICTB 3allUThl PACTEHUM, MPUCOCTUHEHHs (THIPUPOBAHUE) Kak
JI0Ka3aTeIbCTBO HEMPEAEebHOTO XapakTepa OeH3omna. Peakius ropenus. [Ipumenenne 6enzona.
Crouptel. Knaccudukanus, HOMEHKIATypa, H30Mepus COHPTOB. MeTaHON M 3TaHON Kak
IPEJICTABUTENIN MPEIEIbHBIX OJHOATOMHBIX CHUPTOB. XHMHUYECKHE CBOICTBa (Ha HpUMeEpe
METaHoJa U JTAHOJNA): B3aUMOJACWCTBHE C HATPHUEM KaK CIoco0 YCTAHOBIICHUS HAIUYHUS
TUAPOKCOTPYIIBI, PEAKIMs C TaJloreHOBOAOPOJAMH KakK CIIOCOO MOJYy4YEHHs! pacTBOPUTENIEH,
JIEeruaparanus Kak CIoco0 MOMy4eHHs STHiIeHA. Peakius ropeHus: CHOUPTHI KaK TOIUIMBO.
[Ipumenenue MetaHona u 3TaHosa. dusnonoruueckoe AelWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHu3M YeJOBEKa. OTUJICHIVIMKOJIb W TJULUEPUH KaK MPEICTABUTENN MPEIeTbHbIX
MHOT0aTOMHBIX cIUpTOB. KauecTBeHHas peakiysi Ha MHOTOATOMHbBIE CIIMPTHI U €€ IMPUMEHEHUE
JUIsl pacliO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHYECKUX cpelacTB. [IpakTnueckoe mpuMeHeHne
STUJICHTJIMKOJS U [JIMLEPHUHA.

®enon. CtpoeHue Mosekynbl ¢eHona. B3aumHoe BiIMsHHE aTOMOB B MoJeKyje (¢eHona.
XUMHYECKHE CBOMCTBA: B3aWMOJCHCTBHE C HATpPUEM, THAPOKCHUIIOM HATpHUs, OpPOMOM.
[Tpumenenue penomna.

Anpaeruasl. Merananb (popmanbiaerus)) M d3TaHanb (ameTaabAerui]) Kak MpelCTaBUTENN
MpelenbHBIX albAeTHAOB. KadecTBeHHbIE peakiuu Ha KapOOHWIBHYIO Tpymmy (peakius
«cepeOpsiHOTO 3epKajiay, B3aumojencTBue ¢ ruapokcuaom Menu (II) m ux nmpumeHenue nms
oOHapyXeHHsI TPEIENbHBIX albJeTUI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anbaeruioB. [lpuMenenue Gpopmanpaeruia u aleraibAeruia.

KapOoHOBBIE KHCIOTBI. YKCyCHasi KUCJIOTa KaK IpPeICTaBUTENb MPEeNbHBIX OJAHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA (HAa MpPUMEpPE YKCYCHOM KHCJIOTHI): PEAKIUU C
MeTaJlJlJaMl, OCHOBHBIMM OKCHJAMH, OCHOBAaHUSMH U COJISIMM KaK IOATBEPXKIAECHHUE CXOJCTBA C
HEOpPraHMYeCKUMHU KucioTamu. Peakmus sTepupukanuyu Kak croco0 MOJyYeHUs CIOXKHBIX
a¢upos. [Ipumenenne ykcycHoi kucnotsl. [Ipencrapinenne o BbICHIMX KapOOHOBBIX KHCIOTaX.
Cnoxuble 3¢upsl u xupbl. CroxxkHble 3QUpPHl KaK HPOAYKTHI B3aUMOJEHCTBUS KapOOHOBBIX
KACIOT co crnupramu. IIpuMeHeHHe CIOXHBIX 3(GHUPOB B MNUIIEBOH U mapproMepHOU
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI TIIHIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PactutenbHble W KMBOTHBIE KUPBI, MX cOCTaB. Pacno3HaBaHHMe pACTUTENBHBIX >XUPOB HaA
OCHOBaHMHU HX HempenenbHOro xapaktepa. Ilpumenenue >xupoB. ['Maponu3 WM OMBUICHHE
KHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYyYeHUs COJeH BBICHIMX KapOOHOBBIX KHCIOT. MbL1d
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MoroIIne CBOCTBa MbLIA.

VYraeBoasl. Knaccudukanus yrineBogoB. HaxoxxaeHue yrieBosoB B mpupoje. [mokosa kak
anpaerugocnupt. bpoxenue rimoko3bl. Caxaposa. ['maponn3 caxapo3bl. Kpaxman u nemitono3a
Kak OMOJIOTMYECKHE MOJUMephl. XMMHUYECKHE CBOMCTBAa Kpaxmajia M IeJUIIONI03bl (THAPOIIN3,
KaueCTBEHHasl peaklys ¢ HOJOM Ha KpaxMmall U ee IpUMEHEHUue AJisi OOHapyKeHHs KpaxMmaia B



npoaykTax mnurtanus). IlpumeHenne u Ouonormueckas posib yrieBoaoB. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE ALIETATHOI'O BOJOKHA.
Wnentudukanyss OpraHMYecKUX COeqUHEHUH. ['eHeTHueckass CBA3b MEXIy KiaccaMu
OpPraHWYECKUX COCTUHEHHM. THUIIbl XMMUYECKUX PEAKIMi B OPraHUYECKON XUMUHU.
AmMuHOKHCHOTHI u Oenku. CocTaB M HOMEHKIATypa. AMHMHOKHUCIOTHI Kak amQoTepHBIC
opranunyeckue coenuHeHus. llentuanas cBs3b. buonornueckoe 3HayeHUE O-aMUHOKHCIIOT.
Ob6nacTv npUMEHEeHUs aMHHOKHUCIIOT. benku kak npupoansie 6uononumMepsl. COCTaB U CTPOCHUE
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TUAPOININ3, JHeHaTyparus. OOHapyxkeHHe OelKOB Mpu
MOMOIIIM KAa4yeCTBEHHBIX (IBETHBIX) peakuuil. llpeBpamienus OeNKOB NHIMM B OpraHHU3ME.
buonornueckune GyHKIMU OCIIKOB.

Teopernyeckne OCHOBBI XUMUHU
Crtpoenue BemiectBa. COBpeMEHHAass MOJENIb CTPOCHHsI aToMa. OJEKTPOHHAas KOHpuryparus
atoma. OcHOBHOE M BO3OYXICHHBIE COCTOSHUS aTOMOB. Kiaccupukamuss XUMHYECKHX
9JIEMEHTOB (s-, P-, d-ameMenTsl). OCOOCHHOCTH CTPOCHUS SHEPreTHUSCKUX YpOBHEH aroMoB d-
aneMeHToB. [lepuoandeckas cucrema xumuueckux anemMeHToB .M. Menneneea. duznueckuii
cMmbicn [lepuonnueckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JEMEHTOB M HUX COEAMHEHHUH IO IMepuojaM M Trpynnam. OJNEKTpOHHas Npupoja
XUMHYECKON CBSI3U. OJEKTPOOTPUIATENILHOCTh. BHIbI XUMUYECKOW CBsI3M (KOBaJEeHTHas,
MOHHAs, METAJUTMUYECKas, BOJOPOJIHAs) W MEXaHU3MbI ee oOpasoBanusa. Kpucrammmueckue u
amop¢Hble BemlecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK (aToOMHasi, MOJEKYyNsApHas, HMOHHas,
METaJUIN4YecKasi). 3aBHCHUMOCTh (U3NYECKUX CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOMH
pemietku. [TpyunHBl MHOrOOOpa3us BEIIECTB.
Xumuyeckue peakuuu. ['oMoreHHble u rereporeHHble peakuuu. CKOpPOCTb peakluu, ee
3aBHCHUMOCTh OT Pa3MUYHBIX (PAKTOPOB: MPHUPOJbI PEArHPYIOMIMX BEIIECTB, KOHIICHTPAIIUU
pearupyoImux BELIECTB, TEMIEpaTyphl, IUIOMAAM PEAKIUOHHON IOBEPXHOCTH, HaIM4Us
Kataynuzaropa. Posib Katanu3atopoB B MpUPOIE U MPOMBIIIIEHHOM Mpou3BojcTBe. OOpaTuMocTh
peakuuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIIEHHWE O] JIEHCTBUEM pa3IUu4HbIX (aKTOpOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB pEaKkIUH, NaBJIE€HUE, TeMIepaTypa) A CO3/1aHUs
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XMMHUECKUX MporeccoB. JucnepcHele cuctemsl. [lonarue
0 Kkoyutouaax (3omu, renu). MctuHHble pacTBophl. Peakunu B pacTBopax 3iekTposunToB. pH
pacTBopa Kak IOKa3aTeidb KUCIOTHOCTU cpenbl. ['maponu3 comeil. 3HaueHue THIpOiU3a B
OMoNornyeckux OOMEHHBIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE pPEAaKIMU B
IpUpOJIe, MPOU3BOACTBEHHBIX MPOIECCaX U KU3HEAEATEIbHOCTH OpPraHn3MoB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB IVIABHBIX M MOOOYHBIX MOATPYIIII
(Menp, Kene30) W HEMETaUIOB: BOJOpPOJA, KHUCIOPOJa, TallOTeHOB, CEphl, a3oTa, Qocdopa,
yriepona, kpemHusa. Kopposusi mMeTamioB: BHIbl KOPPO3UHU, CIIOCOOBI 3allUTHl METAIJIOB OT
KOppO3uu.  DJEKTpOJIM3  PAcCTBOPOB U paciuiaBoB. [IpuMmeHeHue  anekTponuza B
IPOMBIIIJIEHHOCTH.

XUMUA U KU3Hb
Hayuynsle wmeronsl mo3HaHus B XuMuHM. McTouHuku xumuyeckoi wuHpopmaruu. Ilouck
uH(pOpMallMK 1O Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM ¢opMmyiaM. MopaenupoBaHue
XUMHYECKHUX IPOLECCOB W SIBICHUN, XMMHUYECKMH aHAIN3 M CHHTE3 KaK METOJbl HAay4HOTO
MO3HAHUSI.
Xumust u 310poBbe. JlekapcTBa, (epMeHTBl, BUTAMUHBI, TOPMOHBI, MHUHEpAIbHBIE BOJBI.
[TpoGuiemsbl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX IpernapaTtoB. BpeaHble MpUBBIYKU U
dakTopsl, paspyuialone 370pOoBbe (KypeHHe, YIOTpeOJieHHe ajKorojis, HapKOMaHWs).
PammonansHoe nuranue. [Tnmessie 1o6aBkr. OCHOBEI ITUILEBOM XUMUM.
XumHsi B TOBCEIHEBHOW >Xu3HU. Motome u uuctsamume cpeactBa. CpenctBa OG0pbObI C
OBITOBBIMH HACEKOMBIMHU: pENeJUIeHThl, HMHCEKTHIMIbl. CpeacTBa JHMYHOM THUTHMEHBI U
kocMmeTuku. IlpaBuna Ge3zomacHol pabOThI C €KUMH, TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMH,
CpelacTBaMu OBITOBOM XUMUHU.




XUMHS U CeNbCKOe X035icTBO. MuHepanbHble U opranndeckue yaoopenus. CpeacTBa 3aluThl
pacTeHuil.

Xumuss U dHepretuka. IIpupoaHbIE MCTOYHUKM YIVIEBOXOPOAOB. lIpMponHBIM M IONYTHBIN
He(QTSHOM Ta3bl, MX cocraB U ucnoiab3oBaHue. CoctaB HedTH U ee nepepabOTKa.
Hedrenponykrel. OkranoBoe uwmcino OensuHa. OxpaHa OKpyXKaromend cpeiasl Ipu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPONYKTOB. AJIbTEpHATUBHBIE HCTOUYHUKU
SHEPIHUHU.

Xumus B crpoutenscTse. Llement. beton. Ilog0op onTUManbHbIX CTPOUTENBHBIX MaTEpHAOB B
IIPAKTUYECKOHN AESATEIbHOCTH YEJI0BEKa.

XuMHSA K DKOJIOTHA. XUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH cpeabl U €ro IMOCIEACTBHS.
Oxpana rugpocdepsl, TO4BbI, aTMOchepsl, (Iopsl U PayHBI OT XUMHUUECKOTO 3arpsS3HEHUSI.

TuIbl pacyEeTHBIX 3a/1a4:

Haxoxnenue MonekynspHOi ¢GopMylibl OpraHMYECKOro BEIIeCTBA MO €ro IJIOTHOCTH U
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJIAIINUX B €r0 COCTaB, WU 10 MPOAYKTaM CrOpPaHHUs.

Pacuetsl MmaccoBoil 10511 (Macchl) XUMUYECKOTO COSIMHEHUSI B CMECH.

Pacuetsl Maccel (0OBeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IIPUMECH ).

Pacuersl MaccoBoii uimu OOBEMHOW JIOJIM BBIXOJA NPOAYKTA PEAKIUU OT TEOPESTHYECKH
BO3MOKHOTO.

Pacuersl TemmoBoro adexra peakuu.

PacueTbl 00beMHBIX OTHOIICHH ra30B MPU XUMUYECKUX PEaKIUX.

Pacuetsl mMacchl (0ObeMa, KOMMYECTBA BEHIECTBA) MPOJIYKTA PEAKIIUHU, €CIIM OJHO M3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEEICHHON MacCOBOM J10JIe PAaCTBOPEHHOI'O BEIIECTBA.

TeMbl pakTHYECKUX PadoT:
KadecTBeHHOE OmpesienieHue yriepoa, BOJIOPOo/ia M XJIOpa B OPraHMYECKUX BEIIECTBAX.
[Tony4yeHune STHUICHA M U3yYEHHUE €r0 CBONCTB.

[Tosryuenue u cBolicTBa KapOOHOBBIX KUCIIOT.
Pemenne sKcriepuMEHTAIBHBIX 33/a4 Ha MOJIYYEHHE U PacllO3HABAHUE OPraHMYECKHUX BEIIECTB.

PacniozHaBaHue m1acTMacC M BOJIOKOH.
IIpurorosneHue pacTBOPOB C 3aJaHHON MOJIAPHON KOHLIEHTpaLUen.

Pemienue OKCIICPUMCHTAJIbHBIX 3a/4a4 I10 TECME «MeTamiby.
Pemienue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TECME «HemeTtamaby.

TemaTHuyeckoe NJIAHUPOBAHUE

10 kaace
Koua-Bo
HaunmeHnoBaHMe pa3aesioB, TeM 4acoB
Pa3nen 1. Teopust XuMu4ecKoro crpoeHusi oprannyeckux coequHenuii. [ipupona 4

XUMHYECKHX CBA3eH

BBonnblii  umHeTpykTaxk mno Tbhb. Ilpenmer opranmyeckoi xumuu. Teopus
XMMHUYECKOT'O CTPOEHUSI OPraHMUECKUX BeIIeCcTB. BxonHas KOHTposbHas padoTa.
CocrosiHEE 3JIEKTPOHOB B aTOME. OJEKTPOHHAs NPHUPOAA XUMHUYECKHMX CBSA3EH B
OpPraHMYECKUX COCTUHEHMSIX.

Knaccudukanmst opraHnueckux coeuHEeHUH.

Pasnen 2. YrieBoaopoabl 10




Tema 2.1. IlpeaennHble YINIEBOAOPOAELI - AJIKAHEI
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE ajkaHoB. ['omojoru u wu30MeEpbI
aJKaHOB. MeTaH — MPOCTEUILINM MPEICTABUTEIb AJIKAHOB.

Tema 2.3. HenpeieapHbIe YIIIEBOAOPOAbI (AIKEHBI, AJIKAAUCHbBI U aJKUHBI) 5
HenpenenbHbie yraeBogopoabl. AJKEHBI: CTPOSHHUE MOJIEKYJI, TOMOJIOTH, H30MEPHSI.
ITony4yenue, CBOMCTBA U IPUMEHEHUE AJIKEHOB.
AJKanueHsl.
AxieTHicH 1 €ro roMoJIOTH.
Tema 2.4. Apensl (apOMaTHYECKHE YIIIEBOIOPOIEI) 1
Benzoi u ero romoaoru. CBoiicTBa OEH30J1a U €r0 TOMOJIOTOB.
Tema 2.5. IIpupoaHble HICTOYHHUKH M IEpepad0TKa YIIIEBOJIOPOI0B 3
[IpupoHble HCTOYHUKH U YTIIEBOJOPOIOB.
ITepepaboTka HedTH.
Paznen 3. Kucsopoacoaep:xaniue oprannieckue coeuHeHust 13
Tema 3.1. CiupThl ¥ PEHOIIBI 3
OnHoaToMHBIE TpefenbHble cOnupThl. [lomydyeHue, XUMHUYECKHME CBOWCTBA U
MIPUMEHEHUE OJTHOATOMHBIX MPEACIIbHBIX CITUPTOB.
MHOroaTroMHbIE CITUPTHI.
DeHOJIBI U ApOMATUYECKHUE CTIUPTHI.
Tema 3.2. Anpaeruapl, KETOHBI M KAPOOHOBBIE KUCIOTHI 5
KapOoHuabHBIE COSAMHCHHSI — albJeTUIbl W KeTOHbl. CBOWCTBA W TPUMEHEHUE
albIETUI0B.
KapOoHOBBIE KHCIOTBI. XWMHYECKHE CBOWCTBA M MPUMEHCHHE OJHOOCHOBHBIX
MIPEACIIbHBIX KAPOOHOBBIX KUCIIOT.
Tema 3.3. Cioxable 3¢upsl. JKHUPEHL 1
Cnoxusie a¢upsl. Kupsl. Moroiye BeecTna
Tema 3.4. YrineBoabl 4
VYrnesoasl. I'moko3a.
Onurocaxapunsl. Caxaposa.
ITonmucaxapuael. Kpaxman. [emmronosa.
Pa3nes 4. A3orcoaepskamue OpraHu4ecKue coeJHHeHH 3
AMHHBI. AMUHOKHUCIIOTEL.
benku.
A30TcoepKalre reTepouKInIecKe coequHeHus. HyKiIenHOBbIe KUCTOTHI.
Pa3nen 5. Xumusi mosimmepon 3
Cunrernueckue nonumepsl. KonneHncanronnsie noiuMepsl. [leHommacTsl.
HartypanbHbiil kaydyk. CHHTETUYECKHE KaydyKH U BOJIOKHA.
IIpomexxyTouHas arrecTarusi. 1
HUTOIro 34
11 kaacc
KoJi-Bo
HanmeHnoBanue pa3aesioB, TeM 4acoB
IToBTOpenune xkypca xumun 10 kiacca 1
Pa3nen 1. TeopeTnyeckue 0OCHOBbBI XUMHUH 19
Tema 1.1. BakHeHne XUMAYECKHUE TOHITHS U 3aKOHBI 4

Xumnueckuit anemeHT. Hyknuapl. U30Tonsl. 3aKOHBI COXpaHEHHsI MACChl U SHEPTUU




B XUMHH.
Ilepuoanueckuii 3akoH. PacipenesieHue 31eKTPOHOB B aTOMax 3JIEMEHTOB MAJIbIX U
0OJIBIINX MEPUOJIOB.

ITomoxxenue B HepHOHquCKOﬁ CUCTCMC BOAOPOaAA, JIAHTAHOU OB, AKTUHOUAOB U
HCKYCCTBEHHO MOJy4YEHHBIX 3JIEMEHTOB.

BaneHTHOCTS U BaJIEHTHBIEC BO3MOKHOCTH aTOMOB.

Tema 1.2. CTpoeHue BelIeCTBA

OcHOBHBIE BUJIBI XMMHYECKON CBSI3U. MlOHHAsg U KOBaJIeHTHAs CBA3b. MeTainuecKkas
cBs3b. BogopoaHas cBsi3b.

IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII.

Crtpoenue kpuctamioB. Kpucrammmaeckue pemerku. [Ipuanabr MHOTOOOpa3us
BCIIIECTB.

Tema 1.3. X¥MHUYECKHE PEAKIIUN

Krnaccudukanus XHMHYECKAX PEaKIIHH.

CkopocTh XuMHUuecKkux peakiui. Katamms.
XUMHYECKOE PABHOBECHE U YCIIOBHS €TI0 CMEIICHUSI.

Tema 1.4. PacTBOpBI

JucniepcHble CUCTEMBI.

CriocoOb! BbIpaXKEeHUs KOHIIEHTPALUU PACTBOPOB.

DnexTpoauTHuecKas auccouuanus. Bonopoansliii nokasarens. Peakiiny HOHHOTO
oOMeHa.

I'uaposn3 opraHu4ecKuX 1 HEOPraHMYECKUX COCUHEHUN.

Tema 1.5. DACKTPOXUMHYECKUE PEAKIIHH

XUMHYECKHE UCTOYHUKH TOKA. PSIII CTAaHAAPTHBIX 3JICKTPOJAHBIX IMOTCHIATIOB.
Koppo3us MeTayuioB u e€ npeaynpexicHue.

DIIEKTPOITH3.

Pa3nea 2. Heopranunyeckasi Xumust

11

Tema 2.1. Mertajuisl

OO01mas XxapakTepUCTHKa U CIIOCOOBI MOJTYUYEHHUsI METAIIIOB. XUMUYECKHE CBOWCTBA
METaJLIOB.

0O030p MeTAITMYECKHUX dIIEeMEHTOB A- U B-rpymm.

Menp. [unk. Tutan u xpom. JKene3o, HUKENb, IUIATHHA.

CrutaBel METaJIOB.

OKCHUBI U THAPOKCHUJIBI METAJIJIOB.

Tema 2.2. HemeTaminl

00630p HemeTaoB. CBOWCTBA U MPUMEHEHUE Ba)KHEUIITNX HEMETAIIJIOB.

OO01mas xapakTepuCcTHKa OKCUIOB HEMETAJNIOB M KUCIIOPOACOACPKAIIUX KUCIOT.
OKuCIUTENbHBIE CBOMCTBA A30THOM M CEpHOM KUCIOT. BogopoaHbie coeTMHEHNS
HEMETAILIIOB.

['eneTndeckast CBSI3b HEOPraHUUECKUX U OPTAaHUYECKUX BEIIECTB.

Pasznen 3. XumMus U ;KM3HL

XUMUs B TPOMBILUIECHHOCTH. [IpMHIMIIBI XUMHYECKOTO MMPOU3BOACTBA. XUMHUKO-
TEXHOJIOTHYCCKUEC ITPUHIUIIBI TPOMBIIIJICHHOT'O IMMOJTYYCHHA METAJIJIOB.
[Ipon3BOACTBO YyryHa U CTAJIH.

Xumust B ObITy. XUMUYECKast MPOMBINIJICHHOCTh M OKPYKaIoIas cpea.

HpOMC)KYTO‘-IHaSI aTrTeCTanus

uToro
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ITpunoxxenue 1
KasiengapHo-treMaTuuyeckoe njiaHupoBaHue

10 kaacce
Koua-Bo
HaunmeHnoBaHue pa3aesioB, TeM 4acoB
Tema 1. Teopusi XMuMHYECKOr0 CTPOECHUSI OPraHnYeckux coenqunenui. [lpupona 4

XHMHUYECKHUX CBsI3ei

1. BBomubii unHcTpykTaxk mno Tb. Ilpenmer opranuudeckoit xumuu. Teopus
XUMHUYECKOTO CTPOSHUS OPTaHUYECKUX BEIIECTB. BXoqHas KOHTpoIbHAs padoTa.

2. IlpakTnueckasi padora 1. KayecTBeHHOE ompenencHUe yriaepoja, Bojaopoaa U
XJIOpa B OPTaHUYECKUX COCTUHECHUSIX.

3. CocTosiHUE AJIEKTPOHOB B aToMe. DIJIEKTPOHHAs MPHUPOAA XMMHUYECKHUX CBS3EH B
OPTraHUYECKUX COCTMHECHUSIX.

4. Knaccudukanusi opraHM4ecKuX COSTMHEHHIA.

Tema 2. [IpeaesibHbIe YIJI€BOAOPObI - AJTKAHBI 2
5. DAEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AKaHOB. ['OMOJIOTM M HM30MEpPHI
QJIKAHOB.

6. MeTaH — NpOCTEHINNIA TPEICTABUTENb AJKAHOB.

Tema 3. HenpenenbHble yriieBoAoOPoAbl (AJIKeHbI, aTKaAHEHbl U AJTKUHBI) 5)
7. HenpenenbHble YrieBOAOPOIbl. AJIKEHBI: CTPOCHHE MOJIEKYJ, TOMOJIOTH,
HU30MEpH.

8. [lomyuenue, cBOMCTBA M MPUMEHEHHE AJIKEHOB.

9. lIpakTHyeckas padora 2. [TomydeHHne dTHIICHA W ONBITHI C HUM.

10. AnkaaueHsl.

11. AneTniex u ero roMoJIOTH.

Tema 4. Apennl (apoMaTHYeCKHE YI1€BOAOPOABI) 1
12. ben3zoxn u ero romonoru. CBoiicTBa O€H30J1a M €70 TOMOJIOTOB.
Tema S. IIpupoaHbIe HCTOYHUKH U NepepadoOTKa yrieBo10pO10B 3

13. IlpupoaHbIe HCTOYHUKH U YTIIEBOIOPOIOB.

14. TlepepaboTka HEPTH.

15. KourpoabHass padora 1 no temam «Teopuss XHMMHUYECKOTO CTPOEHUS
OpPraHMYECKUX BEIIECTBY, «YTIEBOIOPOABDY.

Tema 6. CiupThI ¥ (PEeHOJIBI 3
16. OmHoaTOoMHBIE TpenenbHbIE CIHUPTHL. llodydeHue, XWMHUYECKHE CBOWMCTBAa H
IPUMEHEHHE OJJTHOATOMHBIX MPEENbHbIX CIIUPTOB.

17. MHOrOaTOMHBIE CITUPTHI.

18. deHoIbI M apOMAaTHYECKUE CITUPTEHI.

Tema 7. Alibieru/ibl, KeTOHbI H KAPOOHOBBIE KHCJIOTHI 3
19. KapOoHunbHble COeIMHEHHUS — albAeTHIbl U KeToHbl. CBOWCTBA M NMpPUMEHEHHE
albAECTHIOB.

20. KapOoHoBble KUCIOTBHI. XUMHYECKHE CBOHCTBA M NPUMEHEHHE OJHOOCHOBHBIX
npeiebHBIX KAPOOHOBBIX KUCIIOT.

21. IlpakTuyeckas padora 3. [loryyeHre U cBONCTBa KAPOOHOBBIX KUCIIOT.

Tema 8. Ciro:xkHble 3¢pupbl. ZKupbl 1
22. Cnoxusle 2¢upsbl. JKupsl. Motoliue BemecTna
Tema 9. YrieBoanbl 4

23.YraeBojsl. ['moko3a.

24. Omarocaxapuapl. Caxapo3sa.

25. Ionmucaxapuasl. Kpaxman. Lemtronosa.

26. IlpakTHyeckas padora 4. Pemmenne sKCiepuMEHTAIBHBIX 33]1a4 Ha TIOJYYCHHUE U
pacro3HaBaHHE OPTraHNYECKUX BEIIECTB.

Tema 10. A3oTconep:kanue oprann4yecKkue coeJMHEeHUs 4




27. AMMHBI. AMHHOKHUCIIOTEHI.

28. benku.

29. A3zoTcoaepKalie reTepouKInIecKie coeuHeHns. HykiIienHOBBIC KUCIIOTHI.

30. KonTpoasnasi padora 2 mo Temam «Kuciopoconepxkamme OpraHUYecKue
COCJIMHEHUY, «A30TCOICPIKAIIIE OPTAHNICCKUE COCTMHCHHS.

Tema 11. Xumus nojaumeposn

31. Cunrernueckue noaumepsl. KonneHcaunonuele noaumepsl. [leHonnacTsl.

32. HarypanbHblii kKayuyk. CHHTETUYECKUE KayUYyKU U BOJIOKHA.

33. [IpakTHyeckasi padora 5. Pacno3naBanue miactMacc U BoJIOKOH. Opranudeckast
XUMHUS, YEJIIOBEK U MPUPOJIA.

34. [IpomexxyTouHas arTectaius (KOHTPOJIbHAasi padoTa)

UTOroO

34

11 kiaace

HaumeHnoBaHue pa3iesia, TeMbl ypoKa

Koa-Bo
JacoB

1. IloBTrOopenue kypca xumun 10 kiacca

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUH

19

Tema 1. Bakneiilmue XuMuyecKue MOHATUS H 3AKOHBI

2. BBoanpnii mHCTpykTak mo Th. Xumuueckuit smement. Hykmuapl. M3otomsl.
3aKOHBI COXPaHEHUsI MacChl U SHEPTUU B XUMUH.

3. Ilepuoanueckuii 3akoH. PacmpeneneHue IEKTPOHOB B aTOMax AJIEMEHTOB MaJIbIX
u Oompmux mnepuoaoB. llojoxkeHMe B NEPUOAMYECKON CHUCTEME BOJOPOJA,
JAHTAHOUJOB, aKTUHOUJIOB M UCKYCCTBEHHO ITOJIyYE€HHBIX 2JIEMEHTOB.

4. BxogHasi KOHTPOJIbHasi padoTa.

5. BajeHTHOCTh U BaJIeHTHBIE BO3MO>KHOCTH aTOMOB.

Tema 2. CTpoenue Bemecrsa

6. OcHoBHEBIE BH/bI XUMHYECKON cBsa3u. MoHHAss W KoBaJeHTHAs CBS3b.
Mertannnueckas cBs3b. BonopoaHast cBs3b.

7. IIpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYIL.

8. Crpoenue kpucramioB. Kpucrammmyeckue pemerku. [IpuuuHsl MHOrooOpasus
BEIIECTB.

Tema 3. XumMnuyecKue peakumu

9. Kimaccudukarusi XUMHYECKHX PeaKInii.

10. CkopocTtb xumuyeckux peakuuil. Karanms.

11. XuMuyeckoe paBHOBECHE U YCIOBHS €T0 CMEICHUS.

Tema 4. PacTBopbI

12. JlucriepcHbIC CUCTEMBI.

13. Crioco6sb! BbIpaxeHHs: KOHIIEHTPALUH PaCTBOPOB.

14. IlpakTuyeckas padora 1. «[IpurorosieHue pacTBOPOB C 3alaHHON MOJISIPHOU
KOHLEHTpaLUENn».

15. DnexTponurnueckas aucconuanus. Bogopoausiii mokasatens. Peakiiuu HOHHOTO
oOMeHa.

16. T'uponu3 opraHMIeCKUX U HEOPTaHUIECKUX COCTMHEHUH.

Tema 5. DirekTpoXMMHYECKHE peaKINH

17. XumuuecKkre NCTOYHUKH TOKA. PsJT cTaHAapTHBIX 3JIEKTPOIHBIX MTOTCHITHAIOB.
18. Koppo3zus MeTamuioB u e€ npeaynpexecHue.

19. Dnexrponus.

20. KoutpoabHas padora 1 no teme: «TeopeTuueckre OCHOBBI XUMUI)

Paznen 2. Heopranuueckasi xummsi

11




Tema 6. MeTa/i1bl

21. O6m1ast XxapaKTepUCTHUKA B CTIOCOOBI TTOTYYCHHUST METAIIOB.

22. O030p METATMYECKUX JIeMEHTOB A- 1 b-rpymr.

23. Menp. [lunk. Tutan u xpom. XKene3o, HUKEINb, IJIATHHA.

24. CruiaBbl METaJLIOB.

25. OKkcHibl ¥ TUIPOKCHUIBI METAJLIOB.

26. IlpakTuyeckass padora 2. PemieHune 53KCIEPUMEHTAIBHBIX 3a7ad 10 TEeMe
«MeTtambi.

Tema 7. HemeTaJiibl 5
27. O630p HemeTaIoB. CBOMCTBA M MPUMEHEHNE BAKHEHUIITNX HEMETAILIOB.
28. O0mas xapakTepuCTUKa OKCHUIOB HEMETAJIOB U KUCIIOPOJICOACPKAIIUX KHCIIOT.
OKHuCIUTENbHBIE CBOMCTBA a30THOM M CEpHOM KuCIOT. BomopoaHbie coeauHEHHs
HEMETAJUIOB.
29. TI'enernyeckasi CBsI3b HEOPraHMYECKMX M OPraHMYECKUX BelIeCTB. PerieHue
KaueCTBEHHBIX M PACUETHBIX 3a/1a4, CXEM MPEBPAILCHUN.
30. IIpakTuueckasi padora 2. Pemenue »KCIEpUMEHTalIbHBIX 3a/ad IO TeMe
«Hemertaibry.
31. KonrpoJbHas padora 2 o teme: «Heopranudeckas XuMus».

Pa3znen 3. Xumus u :Ku3Hb 2
32. Xumus B MPOMBITIUICHHOCTH. [IpUHIIUTIBI XHMHYECKOTO TPOU3BOACTBA. XHUMHUKO-
TEXHOJIOTUYECKHE TMPUHIUIBI  MPOMBIIUIEHHOTO TONy4YeHus MeTamwioB. 33.
[Ipou3BOACTBO UyTr'yHa U CTAJIH.
33. Xumus B ObITy. XMHUYECKasi IPOMBIIUICHHOCTh M OKPYXKAIoIIas cpesia.
34. IIpomexxyTouHas arrectanus (KOHTPOJIbHasi paboTa) 1
UTOoro 34




