AIMUHUCTPAIIAA OKTSABPBCKOI'O PAHOHA
MYHULUITAJIBHOI'O OBPA3OBAHMUSA «I'OPO/l CAPATOB»

MYHHUIHIIAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE
YYPEXJIEHUE-JIMIEN Ne 62

YTBEPX/IEHO
Hupexrop MAOY «JIuneit Ne 625

3.B. MexnBenesa

IIpukas Ne OT «__ » 20 T.
PABOYAS ITPOTPAMMA
mo XumMHHu
(bazoewlit ypoeens)
YpoBeHb 00pazoBaHUs 10-11 kxaccnl

KonunyecTBO yacos 68

[Iporpamma pa3paboTana Ha OCHOBE:

NPUMEPHON MPOTpaMMbl cpeAaHero obmero oOpazoBanus nmo xumuu, 10-11
KJIAcC;

aBTopckoit mporpammel Pymsutuc I'.E., ®enpaman @.I. Xumus (6a3oBbiid
ypoBenb) 10-11 kmacc. M.: IIpocBemenue, 2019



1.INIOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma no xumun g 10-11-x kgaccoB paspaboTaHa Ha OCHOBE MPUMEPHOMN
IpOoTrpaMMbl 10 XMMHHU CPEIHEro o0mero oOpa3oBaHMs, aBTOPCKOW MPOrpaMMbl MO XUMHH
Pymsutuc I'.E., ®enpnman @.I'. Xumusa (6a3oBeiii ypoBers) 10-11 kmacc. M.: IlpocBemienue,
2019 u opueHTHpOBaHA HA HCIIOJIF30BAHUE YUYECOHO-METOMUECKOTO KOMIICKTA!

1. Xumus (6a3oBbiii  ypoBenb) Pymsutuc I'.E., ®enpaman @.I'. «Xumus» 10 kmace. M.:
IIpocsemenue, 2019.

2. Xumus (6azoBbiii ypoBeHb) Pymsutuc I'.E., ®enpaman O.I. «Xumusa» 11 kmace. M.:
ITpocsemienue, 2019.

Pabowas mporpamma mpemycmarpuBaeT (GOPMHPOBAHHE Yy Yydaluxcs O0Omey4eOHbIX
YMEHHUH 1 HaBBIKOB U KJIIOUEBBIX KOMIETEHLUH. B 3TOM HanpaBiieHUN IPUOPUTETAMHU SBIISIOTCS:
UCTIOJIB30BaHUE ISl TO3HAHUS OKPYXKAMOIIET0 MHpa pPa3IMYHBIX METOJO0B (HAOIOICHHUS,
U3MEPEHUs, OIBIThl, HKCIEPUMEHT); IPOBEIECHUE INPAKTUUYECKUX M J1abOpaTOpHBIX padoT,
HECJIOKHBIX AKCIIEPUMEHTOB M OINMCAHUE HUX PEe3yJibTaTOB; HCIOJIb30BAaHUE JUIS PELLIEHUs
II03HABATENBHBIX 33J]a4, COOJIIOJICHHE HOPM U IIPABUJI OBEJCHUS B XUMUYECKUX JIAOOPATOPUSIX,
B OKpY’KalOlIel cpesie, a TAKKe MIPaBUII 310POBOro 00pas3a *KU3HH.

B yue6nOM mmane MAOY «Jlumeii Ne 62» Ha ocBOCHHE YU4EOHOTO MpeaMeTa « XUMUsD) Ha
0a3oBoM ypoBHe oTBoauTCS 1 yac B Hezdemnto, 34 yaca B rof, 68 yacoB 3a qBa roja o0yueHUsI.
[Iporpamma mpemxycmoTpeHa mius yvamuxcs 10-11-x kiaccoB, BBIOpAaBIIMX COIUAIBHO —
SKOHOMHYECKUN, TYMaHUTAPHBINA UM TEXHOJIOTHUECKUH (C yriyOJIeHHBIM H3yuyeHUueM (pU3NKU U
nH(pOpMaTUKH) TPOPUIL 00YUESHHUS.



2. INTAHUPYEMBIE PE3YJIBTATDBI

B pe3yibrare udyyennsi yueOHOro npeaMera «XuMush> Ha YpPOBHe CpeIHero oouero
o0pa3oBaHus:

BLIHyCKHHK HA 0230BOM YPOBHE HAYYHUTCSH:

— pacKpbIBaTh Ha IpUMEpax poJib XUMUH B (JOPMHUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MUDPA U B IPAKTUYECKOHN IEATEIbHOCTH YEJIOBEKA;

— JACMOHCTPUPOBATH HA MPHUMEpPAX B3aNMMOCBA3b MCIKAY XUMHUEH u APYIruMu €CTCCTBCHHBIMU
HayKaMu;

— pacKpbIBaTh Ha MpUMepax MOJIOKEHHS TEOPUN XUMHUUYECKOro cTpoeHust A.M. bytneposa;

— nmoHuMaTth pusnyeckuii cMmbicn [lepuoanyeckoro 3akona JI.M1. MeHeneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSCHATH MPUYMHBI MHOTO0Opa3wsi BEUICCTB Ha OCHOBE OOIIMX MPEICTABICHUN 00 WX
COCTaBE U CTPOCHUM;

— NPUMEHATh IPABWJIA CUCTEMATHYECKONM MEXAYHapOAHONW HOMEHKJIATypbl KaK CpelICTBa
pa3IuYeHus U UACHTU(UKALIMY BELIECTB 110 X COCTABY U CTPOCHUIO;

— COCTaBIISITh MOJIEKYJISIPHBIE W CTPYKTYpHBIE (OPMYIJIBI OpPraHMYECKHWX BEHIECTB Kak
HocuTeNnell MHQpOpPMAalLMM O CTPOCHUHU BEIIECTBA, €ro CBOWCTBAX U INPUHAUIEKHOCTH K
OIPEIETICHHOMY KJIACCY COETMHEHUM;

— XapaKTCpU30BaATb OPraHUYCCKUEC BCHICCTBA II0 COCTABY, CTPOCHHIO U CBOﬁCTBaM,
YCTaHaBJIMBAThL NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

— TPUBOAUTH TPUMEPHl XUMHUYECKHX PEAKIHH, PAaCKPHIBAIOIIMX XapaKTepHBIE CBOWCTBA
TUIMYHBIX NPEICTaBUTENEH KIIACCOB OPraHUYECKHX BELIECTB C IENbI0 UX HICHTU(UKAMH U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

— HOPOTHO3UPOBATHL BO3MOXXHOCTH IMPOTCKAHUA XUMHUUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHHIU O
THUNAX XUMHAYECKOM CBSI3HU B MOJICKYJIaX pE€arcHTOB U UX peaKHHOHHOﬁ CHOCO6HOCTI/I;

— HCIIOJB30BATh 3HAHWA O COCTaBC, CTPOCHHU H XUMHYCCKUX CBOMCTBaxX BCIICCTB JJIsA
0e30ImacHoro MMPUMCHCHUS B HpaKTI/I‘-ICCKOI\/'I ACATCIBHOCTH,

— TIPUBOMTH TPHMEpPbI MPAKTUYECKOTO MCIHOIb30BaHUs IMPOAYKTOB MNEepepaboTKu HehTH U
MPUPOJHOTO Ta3za, BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH (TOJMATUIIEHA, CUHTETHYECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);

— HOPOBOAUTH ONBITHI IO PACIIO3HABAHUIO OPraHUYCCKHUX BCIICCTB: TJIMICPHHA, YKcyCHOﬁ
KHCJIOTBI, HETIPCACIIbHBIX JKUPOB, I'NIFOKO3bI, KpaxMmaja, OEJIKOB — B COCTaBE IMUIICBBIX MMPOAYKTOB
U KOCMETHYCCKUX CPCICTB;

— BJQJIeTh MpPaBUJIAMU M TpueMaMu O0e30mMacHO paboThl ¢ XUMHUYECKUMH BEIECTBAMH U
1a00paTOPHBIM 000PYI0OBaHHUEM;

— YCTaHaBJIUBaTh 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOM PEaKUUH U CMEIICHUS XUMUYECKOIro
paBHOBECHsSI OT pa3IMYHBIX (AKTOPOB C ILENbI0 OMNpPENETICHHUs] ONTUMAJIbHBIX YCIOBUMN
MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;



— MPUBOJUTH MPUMEPHI THAPOIIN3A COJICH B TOBCEAHEBHOMW )KU3HU YEIOBEKA;

— [OpPUBOAUTHL MPUMCPBI OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ B [OpUPOAL,
IMPONU3BOACTBCHHBIX MPOLECCAX U XKUSHECACATCIbHOCTH OPraHu3MOB;

— IPpUBOAUTH NPUMEPHEI XUMHUYCCKUX peaKHHfI, PACKPbBIBAIOIIUX O6H_II/Ie XHMHYECKHE CBOMCTBA
MMPOCTHIX BEHIECCTB — MCTAJIJIOB U HEMCTAJIJIOB;

— MPOBOJIUTH PACYEThI HA HAXOXKICHUE MOJIEKYJISIPHON (POPMYIIBI yTISBOIOPOAA TIO MPOIYKTaM
CrOpaHus U MO €ro OTHOCHUTEIbHOMN IUIOTHOCTH U MAacCOBBIM JOJIAIM 3JIEMEHTOB, BXOJSALIUX B
€ro COCTaB;

— BJaJeTh NpaBUiaMU O€30MaCHOrO OOpalleHHs] ¢ €AKUMH, TOPIOUYMMU U TOKCHUYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

— OCYIIECTBIITH TIOMCK XMMHYECKOW MH(OpMAIMM 1O Ha3BaHUSIM, HWACHTU(PHUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEILECTB;

— KPUTUYECKHU OIICHUBATh U UHTEPIPETUPOBATH XUMUUECKYI0 HH(POPMAIIUIO, COACPKAIILYIOCS
B COOOIICHUSIX CPEACTB MaccoBOW mH(popmammu, pecypcax MHTepHETa, HAYIHO-TIOMYIISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHONU KOPPEKTHOCTHU B IIEJIAX BBISBICHUS OIIMOOYHBIX
CY>KIeHUH 1 popMHUpOBaHKS COOCTBCHHOMW TO3HIIHH;

— MNpCACTABJIAThL IIYTH PCHICHUA Ir100aIbHBIX HpO6H€M, CToAIHUX IICPCa YCIOBCUYCCTBOM!:
9KOJIOTMYCCKUX, SOHEPIrCTUICCKUX, CBIPbCBBIX, U POJIb XUMMUHN B PCIICHHUHN 3TUX Hp06JI€M.

BbInycKHUK Ha 02a30BOM YPOBHeE MOJYYHUT BO3MOKHOCTh HAYYHThCSH:

— wunocmpupoeambs Ha npumepax CmaHosleHue U 360J11I0YUI0 OpeaHlxllteCKOﬁ XUMUU KAK HAYKU
HA paA3JIUYHbIX UCMOPUUECKUX dmandx ee pazeumusl,

— UCNONBL3068AMb MEMOObI HAY4YHO2O0 NO3HAHUA nNpu 6blNOJHEeHUU npoeKmos U yueéHo-
UCCIe008amenbcKux 3a0ay no U3yuyenuro CGOIZCWZB, cnocoboé nonyyenus u pacnosHaeanusl
Op2anHu4ecKux eewecmse,

— 00BACHAMb NPUPOOY U CNOCOOBI 0OPAZ0BAHUS XUMUUECKOU CBA3U: KOBANEHMHOU (NOAAPHOL,
HeNnoJIAPHOL), UOHHOLU, MemAalIu4eckou, B000POOHOU — C Yelblo ONpedeNeHuUs XUMUYecKoU
AKMUBHOCMU BeULeCM8B;

— YCmaHaeaueamv 2ceHeMmu4ecKyro Ce:13b Me:)fcdy Klaccamu opeaHudecKkux eeujecme ons
0bocHOBAHUS npuuuunuaﬂbHoﬁ BO3MOIANCHOCMU NOJIYHUEHUSL OP2AHUYECKUX CcoeOuHeHull 3a0aHH020
cocmaesa u CmpOoeHnust,;

— YCMAaHasIU8ams 83aUMOC8A3U MedHcOy akxmamu u meopuetl, NPUYUHOU U ClledCmeuem npu
ananuze npooIeMHbIX cumyayutl U 0O60CHOBAHUU NPUHUMAEMBIX PEUEHUL HA OCHO8E XUMUYECKUX
3HAHU.



3. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

OCHOBBI OPraHM4YecKO XMMHUM
IlosiBneHne W pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [IpeamMer opraHMYeckol XUMUU.
MecTo u 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME €CTECCTBEHHBIX HayK.

XUMHUYECKOE CTpPOEHHE KaK TMOpSJAOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
coequuennit A.M. BbytnepoBa. YriepoaHblil CKeIeT OpraHMyYecKoll MoJekysibl. KpaTHOCTh
XUMUYECKON CBSI3M. 3aBUCUMOCTH CBOWCTB BELIECTB OT XHMMHUYECKOTO CTPOCHHUSI MOJIEKYIL.
Uzomepust u uzomepsl. [lonstue o (ynkumonansHoil rpymnme. [IpuHnuns! knaccuduxanuu
opraHmyeckux coeauHeHui. CucreMarnueckas MEXIyHapoHas HOMEHKIIATypa U MPUHIIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COCTMHEHUH.

Anxanel. Cmpoenue monekynvt memana. loMonormdeckuil psaj ankaHoB. ['omosorw.
Howmenknarypa. M3omepust yriiepogHoro ckesiera. 3aKOHOMEPHOCTH HM3MEHEHHs (pu3nyecKux
cBOMCTB. XMMHUYECKHE CBOMCTBa (Ha IpUMEpEe MeTaHa M OTaHA): PEaKUUU 3aMELICHUS
(raloreHMpoOBaHUE), AETHJIPUPOBAHUS KAaK CHOCOOBI MOJMYYEHHUS BAXKHEMIIMX COEIMHEHUH B
OpraHMYeCKOM CHHTe3€. ['opeHre MeTaHa KaKk OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUla B
HOPOMBIIIICHHOCTH M ObITY. HaxoklIeHue B NpHupojie U NPUMEHEHUE anKaHoB. [lonamue o
YUKNOQNIKAHAX.

Anxensl. Cmpoenue monekyavl smunena. I'omonmorudeckuil psa ankeHoB. HomeHxnarypa.
W3omepust yriepogHOro CKejleTa W IIOJIOKEHMsI KPAaTHOM CBSI3U B MOJIEKyJe. XUMHUYECKUE
CBOMWCTBA (Ha IIpUMEpE ITUJICHA): PEAKLIUU IPUCOECIUHEHNUS (IaJOreHUPOBaHKE, eUOpuposanue,
THJIpaTalys, euopo2aioceHuposane) Kak crnocod noiaydeHus QyHKIMOHAIbHBIX POU3BOJHBIX
yTIEBONOPOAOB, TopeHudA. llommmepnsanus OSTUIEHa KaKk OCHOBHOE HAIIPaBICHHE €r0
UCIIONb30BaHud. [IonMdTHIEH KaK KPYITHOTOHHAXKHBIA MPOAYKT XUMHUUYECKOrO MPOU3BOJICTBA.
IIpumeHeHune sTuiIeHa.

Ankanuensl U kayuyku. [loHdaTue 00 ankanueHax Kak YIJIEBOJOPOJAX C ABYMsI JABOWHBIMHU
cBsi3aMu. [lonumepusanus quBuHmIa (OyTanueHa-1,3) kak cnoco0 Moixy4eHus: CHHTETHYECKOTO
Kayyyka. HarypanbHblli M CHUHTETMYECKMH Kaydykd. Bynkanmzanms kayuyyka. Pesuna.
IIpuMeHeHne KayyyKa U PE3UHBI.

Anxunbl. Cmpoenue monexynvl ayemuiena. I'oMonorndeckuii psn ankuHoB. HomeHkmaTtypa.
W3omepust yriaepoJHOro CKeleTa M IMOJIOKEHHs KpaTHOM CBSI3M B MoOJIeKyJle. XHMHUYECKHe
CBOMCTBa (Ha TIpUMEpE aleTWICHA): pPEaKIUh TMPUCOSAUHEHUs (TajJoreHupOBaHUE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPOBanUe) KaK CIoco0 MOIydeHUs MOIUMEPOB U
JpyTUX TOJE3HBIX MPOAYKTOB. ['OpeHHe aleTmieHa Kak MCTOYHHK BBICOKOTEMIIEPATypHOIO
TUTAMEHH TS CBAPKH U pe3KH MeTaJuIoB. [IpiMeHeHue aneTuieHa.

Apenbl. beH30m Kak mpeaCcTaBUTENb apOMaTHYECKHX YTIIEBOJAOPONOB. CmpoeHue MoneKyvl
Oenzona. XWUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMeleHusl (TaJoreHHpOBaHUE) KaK CIoco0
MOJTy4eHUs] XMMHUYECKUX CPEJACTB 3allUThl PACTCHU, MPUCOEAUHEHUs (TUAPUPOBAHHE) KaK
JI0Ka3aTeIbCTBO HEMPEIeIbHOTO XapakTepa OeH3omna. Peaknus ropenus. [Ipumenenne 6eH30ma.

Cnuptsl. Knaccudukanusi, HOMEHKIAaTypa, HM30MEpHUs CIHUPTOB. MeTaHON W 3TaHON Kak
MPEJICTABUTENN TPENeTbHBIX OJHOATOMHBIX CIHUPTOB. XWMHUYECKHE CBOWMCTBA (Ha mpuMepe
METaHOJIa W DTAaHOJA): B3aMMOJICUCTBHE C HATPHEM KaK CIOCOO0 YCTAaHOBJICHHUS HATWYUS
THUAPOKCOTPYIIBI, PEAKIUs C TaJOoreHOBOJOPOJaMU KaK CIoco0 MONydeHHUs pacTBOPHUTEINEH,
JeruapaTanus Kak Croco0 TOJIy4eHHs ATHJICHA. Peakumsi TOpeHHs: CIUPTHI KaK TOILIUBO.
[Ipumenenne MeraHosia ¥ 3TaHoja. DHU3HOIOTHMYECKOE [ECWCTBUE METAHOJIA M 3TAaHOJA Ha
OpPraHu3M YeJIOBEKa. OTWIEHIVIMKOJAb W TJMIEPUH KaK MPEICTAaBUTENIN MPEIeTbHBIX



MHOI'OAaTOMHBIX CITUPTOB. KadgecTBennas p€aKknusg Ha MHOIOaTOMHBIC CIIMPTBI U €€ IIPUMCHCHHC
IJi4  pacClioO3HaBaHvdg TIIMIOCPpHHA B COCTAaB€ KOCMCTHYCCKUX CPCACTB. HpaKTI/I‘-IGCKOC
MMPUMCEHCHUEC 3TUJICHIJIMKOJIA U TNIMICPUHA.

®enoi. CtpoeHne MOJIeKyJIbl peHoua. Baumuoe eusanue amomos 6 monexyie genoia.
Xumuueckue ceoticmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, OpPOMOM.
[Tpumenenue penona.
Anpaeruapl. Merananb (popManbIeruja) W ASTaHaNb (AlETAIBICTHI) KaK TMPECTaBUTEIN
IpelenbHbIX ajdbAeTuA0B. KadecTBeHHbIE peakluuyd Ha KapOOHWUJIBHYIO Ipynny (peakuus
«cepeOpsiHOTO 3epKaliay, B3aumojeicTeue ¢ ruapokcuaoM meau (I1) u ux npumenenue st
OoOHapy»XeHHUsI MpeleibHbIX allbJETUI0OB B IMPOMBIIUICHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue popmanbaernia u aneranbIeruia.

KapOoHOBBIC KHCIOTBI. YKCYCHasi KHCIOTa KaK MPEICTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA (Ha MpPUMEpPE YKCYCHOW KHUCIOTHI): PEaKIUu C
MeTaJUIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHHUSIMU U COJIIMH KaK IOJTBEPIKICHHE CXOJICTBA C
HEOpPraHMYECKUMHU KHUcIoTamH. Peakius sTepudukanmu Kak croco0 TMONTyYeHHs CII0KHBIX
a¢upoB. [IpuMeHeHne yKCycHOM KUCIIOTHI. [IpencraBiienne o BRICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxuble 3¢gupsl 1 xupbl. CiaoxHble 3QUPBl KaK MPOIYKTHl B3aUMOJEHCTBUS KapOOHOBBIX
KACIOT co crupramu. IlpuMeHeHuwe CIIOXHBIX 3(UpPOB B NHIIEBOH H mnapdromepHOi
HIPOMBIIIICHHOCTH. JKUpBI KaK ClI0KHbIE 3()UPBI TIUIEpUHA U BBICIINX KapOOHOBBIX KHUCIOT.
PacturenbHble M KUBOTHBIE KHUpPBI, UX COCTaB. Pacrno3HaBaHHME pPACTUTENBHBIX XUPOB Ha
OCHOBAaHUHU MX HEINPENEIbHOro xapakrepa. IIpumeHeHune >xupoB. I'maponus3 MM OMBLICHHE
KHUPOB KaK CIOCOO MPOMBIIUICHHOTO MOJyYeHHsI COJICH BBICHIMX KapOOHOBBIX KHCIOT. MbLId
KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motoliye CBOMCTBa MbLIA.

VYrnesoasl. Knaccudukanus yrineBogoB. HaxoxaeHue yrieBofoB B mpupope. [nmroko3a kak
anpaerunocnuptT. bpoxkenue ritoko3sl. Caxaposa. [ uoponus caxaposwi. Kpaxman u 1eiono3a
KaK OMOJIOTUYECKUE MOJIMMEphl. XMMHUYECKHE CBOIMCTBA Kpaxmalla M LEJUTIONI03bl (THIPOJIH3,
KauCCTBCHHAsA pCaKUus C I710I[0M Ha Kpaxmail U €€ IMPUMCHCHUC IJIA O6Hap}I)K€HI/I$I KpaxmaJia B
npoAaykTax mnuTaHus). llpuMeneHue u Ouonorumdeckas poib yrieBogoB. llonartue 006
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE allETaTHOTO BOJIOKHA.

WnenTudukanyss OpraHUYeCKUX COEAMHEHUH. [enemuueckas ce6sA3b Medcoy Kiaccamu
opeanuyeckux coeounenui. TUIBI XMMUYECKUX peaKkIiii B OpraHn4ecKoil XMMHH.

AmuHOKHCTOTHI W Oenku. CocTaB W HOMEHKIATypa. AMHHOKHCIOTHI Kak aM{QOTepHbIE
opranuueckue coeauHeHus. llemtunHas cBsa3p. buonormdeckoe 3HaueHHE O.-aMHHOKHCIIOT.
OO6nacTi npUMEHEHUs aMHMHOKHUCIOT. benku kak mnpuponnbie Ouononumepsl. CocTtaB u
cTpoeHue OeskoB. XHMMHUYECKHE CBOMCTBa OENKOB: TMAPOIHN3, AeHarypaius. OOHapyxkeHue
OeNKOB MpHU MOMOUIM KaueCTBEHHBIX (LBETHBIX) peakiuil. IIpeBpaimieHus OenkoB NHUIIM B
OpraHu3Me.

Buonornueckue GpyHKINU OEIKOB.

Teopernyeckue 0CHOBbI XUMHMHU
Crtpoenune BemectBa. COBpeMEHHas MOJENIb CTPOCHHS aTroMma. DJIEKTPOHHAs KOH)HTyparus
atomMa. OcCHOBHOe U 6030)JicOeHHble cocmosiHus amomos. Kinaccupukanus XUMHUYECKUX
3JIEMEHTOB (s-, P-, d-3;1eMenThI). OCOOCHHOCTH CTPOSHHS SHEPTeTHUSCKUX YPOBHEH aToMoB d-
aneMeHTOoB. Ilepuoanueckas cucrema xumuueckux 3neMeHToB .M. MenneneeBa. dusnueckuit
cMmbicna [lepuoguueckoro 3akona .M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COEJUHEHUU MO NepuojJaM M TpynmnaM. DJIEKTPOHHAs MpUpoaa
XUMUYECKOW CBSI3U. ODJEKTPOOTPHUIATEIBLHOCTh. BHIbI XWMHUUYECKOW CBs3W (KOBaJICHTHAs,



MOHHAsI, METaJlIn4yecKasi, BOJOPOAHAsl) U MEXaHU3Mbl ee oOpa3oBaHus. Kpucmaniuveckue u
amopgnvle gewjecmaa. Tunvl KpUCMAITULECKUX PEUEemOK (AMOMHAs, MONIEKVIAPHAs, UOHHAS,
Memaniuyeckas). 3asucumocms Guzuieckux ceolcmes eewecmsea om munda KpUcmauiuiecKo
pewemxu. IIlpuanHel MHOTOOOpa3usl BELIECTB.

XuMHUECKuEe peakuuu. ['OMOreHHble W TeTeporeHHnle peakuuu. CKOpPOCTh peakluH, ee
3aBHCUMOCTh OT Pa3IMYHBIX (AKTOPOB: IMPHPOIBI PEArUPYIOMIMX BEIIECTB, KOHLEHTPAIMU
pearupymomux BEIIEeCTB, TEMIIEpaTyphl, IUIOMIAAN PEAKUUOHHOW ITOBEPXHOCTH, HAIWYUS
Karanus3aropa. Posb kxaranu3atopoB B NpUpPOAE W IPOMBIIUIEHHOM IIPOU3BOCTBE.
O6patumocTh peakiuii. XUMHUECKOE paBHOBECUE U €T0 CMELIECHHE MOJ] IEHCTBUEM PA3INYHBIX
(dakTOpOB (KOHIIEHTPALUS PEAreHTOB WM MPOJYKTOB PEaKIMH, AaBlICHHE, TEMIIepaTypa) I
CO3JaHUsl ONTHUMAJbHBIX YCIOBUW MPOTEKAaHUS XUMHUYECKUX MPOLECCOB. Jlucnepchvie
cucmemvwl. Ilonsmue o koanouoax (301u, cenu). Ucmunnvle pacmeopwvi. Peakiiuu B pacTBopax
3JIEKTPOJIUTOB. pH pacTBOpa Kak MoKa3areiab KUCIOTHOCTH cpedbl. ['uaponus coneil. 3HaueHue
ryupoan3a B OHOJIOTMYECKHX OOMEHHBIX mponeccax. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuy B MPUPOJE, NPOU3BOACTBEHHBIX IpOIECCaX M KU3HEACATEIbHOCTH OpPraHU3MOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTBHIX BEIIECTB — METAUIOB TIJIABHBIX U
noOOYHBIX NOArpyNI (Meab, )KeIe30) U HEMETANIOB: BOJIOPO/Ia, KUCIOPO/a, TaIOTeHOB, CEpbl,
azora, hocdopa, yriepoaa, kpeMHus. Kopposust MeTaymioB: BUIbl KOPPO3HH, CITOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH. DNEeKMpoau3 pacmeopos u pacniaeos. llpumenenue snekmponusa 6
NPOMbBLUTIEHHOCTU.

XuMHus U KU3Hb
Hayunpie meroapl mo3HaHUs B XuMuH. Vcrounuku xummueckoil uHdopmaruu. I[louck
uH(OpPMAIIMU 10 HA3BaHUSM, HJICHTU(UKATOpaM, CTPYKTYpPHBIM (Gopmyiam. MojenupoBaHue
XUMUYECKUX TPOLECCOB W SABICHUM, XUMUYECKUL AHAAU3 U CUHME3 KAaK METOJbl HAYyYHOTO
MMO3HAHMUS.

XuMusa u 370poBbe. JlekapcTBa, ()epMEHTHI, BUTAMHUHBI, TOPMOHBI, MHUHEpPaJIbHbIE BOJIbI.
[TpoGriemMsbl, CBSI3aHHBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX MpenapaToB. BpeaHbie MPUBBIUKH U
(dakTophl, pazpylalolue 310pOBbe (KypeHHE, yHoTpeOJeHHEe aaKorojisi, HapKOMaHUs).
PanmonansHoe nutanue. [uwesvie dodasku. OcHo8bl NUUEBOU XUMUL.

Xumusi B TOBCEIHEBHOW >KM3HU. Motomue u uuctamue cpeacrBa. Cpedcmea 6opbOwbl ¢
ObLIMOBLIMU  HACEKOMBIMU: penenneHmsl, uHcekmuyuovl. CpeacTBa JIMYHOW TUTHEHBI U
kocMmeTHKu. [IpaBuia 6e3omacHoil paboThl C €AKUMH, TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMU,
CpeAcTBaMu ObITOBOM XMMUHU.

XUMHS U CeNbCKOe X035iicTBO. MUHepanbHble U opranndyeckue yaoopenus. CpeacTBa 3alIuThI
pacTeHuil.

Xumus W sHepreTtuka. lIpupogHple MCTOYHUKM YTriaeBOAOPOXOB. IIpupOaHBIN M IONMYTHBIN
HeQTSIHON ras3pl, MX cocTaB M ucnoib3oBaHue. CoctaB HepTH U ee mepepadoTKa.
Hedrenpoaykrsl. OkraHoBoe uwnciao OensuHa. OxpaHa OKpyKawoolled cpeabl Ipu
HedTenepepabOTKe U TPAHCIOPTUPOBKE HEPTENPOIYKTOB. AJBTEPHATUBHBIE HCTOYHUKU
SHEPTHH.

Xumus B CTPOUTCIILCTBC. HGMCHT. beron. HOZ[60p ONTUMAJIBHBIX CTPOUTCIIbHBIX MATCPUATIOB B
HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA.

XuMHUS ¥ JKOJOTHSA. XUMHUYECKOE 3arps3HEHHE OKPYKAIoMmeH Cpefbl M €ro IOCIIEACTBUS.
Oxpana rugpocdepsl, TOUBHI, aTMochepsl, (Iopsl U PpayHbl OT XUMHUUECKOTO 3arps3HEHUSI.



4. TEMATHYECKOE IINTAHUPOBAHMUME

Ne ni/m HaunmenoBanue pa3zneioB u TeM. KonunuectBo
4acoB
10 kyace

1 IIpenmer oprannyeckoit XuMuu. Teopus XUMUYECKOTO CTPOCHUS I4.
OpPraHMYECKUX BEIECTB.

2 Teopust xumnueckoro crpoennsi A.M. bytieposa. l4.

3 CocTosiHME DJEKTPOHOB B aTOME. OJIEKTPOHHAs MpUpoJa lu.
XMMHYECKHX CBSI3€H B OpraHM4eCKUX COCTUHEHHSIX.

4 Krnaccudukanust opraHM4ecKuX COSAMHCHHM. lu.

5 DJIGKTpOHHAsg  MPUpPOJA  XMM.CBSI3€M B OpPraHUYECKUX I4.
COCIMHEHUSAX. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE
AJIKaHOB.

6 l'omonorm w  wu3oMepsl  ankaHoB.  MeTtaH-IpOCTEUIINI lu.
NpeICTaBUTENb  alkaHoB. HoOMeHKIaTypa  OpraHHYecKHX
coenuHeHU. PelieHne pacueTHBIX 3ajad.

7 AJIKEHBI: CTPOCHUE,CBOMCTBA, ONyUYEeHUE U IPUMEHEHHE. lu.

8 [IpakTuueckas padora Nel: Ilomyuenue 3TuiieHa U U3y4E€HUE €T0 lu.
CBOMCTB.

9 AJKagueHbl: U30Mepus, CTPOCHHE, CBOICTBA. 1y.

10 Ankunbl. CTpoeHUe, CBOWCTBA, NPUMEHEHUE. ALETUIIEH U €ro lu4.
TOMOJIOTH.

11 beH3zon u ero romonoru: u3oMepusi, HOMEHKIATypa, CBOMCTBA, lu.
CIOCOObI TOJYyUYEHUS ¥ IPUMEHEHHE.

12 ben3on u ero romoJsioru: U30Mepus, HOMEHKJIATypa, CBOWCTBA, l4.
CIOCOOBI TOJYyYEHUS ¥ IPUMEHEHHE.

13 [TonssTue o cnuprax. IlpenenbHble OIHOATOMHBIE CIHPTBHI. lu.
[TosrydyeHne 1 XUMHUYECKUE CBOMCTBA OJJHOATOMHBIX CIIMPTOB.

14 MsoroaTtomusle ciupThl. [TpocTbie 3¢upsbl. lu.

15 @DeHOIIBI M apOMAaTUYECKHUE CITUPTHI. lu.

16 [IpakTuueckas pabora Ne2: Xumuueckre CBONCTBA CIIUPTOB. lu.

17 KapOonunbHbie coeTMHEHUST — albJACTU/IBI U KeTOHBI. CBOMCTRA, 14.
MIOJy4YE€HUE U IPUMEHEHUE aIbAECTUI0B U KETOHOB.

18 KapOoHOBbIE KUCIOTHI: CBOWCTBA, TOTYYEHHUE U IPUMEHEHHE. lu.

19 KonTtponbHas pabora. lu.

20 [Mpaktdeckas padora Ne3: [Tomydyenne u cBolicTBa KapOOHOBBIX l4.
KHCJIOT.

21 [Ipaktuueckass pabora Ned: PemeHue 3KCHEPUMEHTAIBHBIX lu.
3a/1a4 Ha paclio3HaBaHWE OPraHMYECKHUX BEIIECTB.

22 Crnoxusle 3¢upsl. Kupsl. Moromue cpecTsa. lu.

23 YrieBopbl. Knaccudukarnms. I'mroko3a. Caxapo3a. lu.
[Tonucaxapusl.

24 Kpaxman u nemioo3a — IpupoAHbIE TOJTUMEpHL. lu.

25 [IpakTuueckast pabota Ne5: Xumuueckue cBOMCTBA TITIOKO3bI KaK lu.

anpaeruaocnupra. BzaumoaencTBue caxapo3bl ¢ THAPOKCUIOM




KaJbI M.

26 AMHHBL. AMUHOKHUCIIOTHI. benku. lu.

27 A3oTcozepKalie reTepouKINIeCKUe COEIMHEHUS. lu.

28 HyxJenHoBbIE KUCIIOTHI. lu.

29 KonTponbhas pabota. lu.

30 Cunternyeckne mnosmMmepbl. KoHAEHCAIIMOHHBIE — TOJIMMEPHI. 14.
[IenomnnacTsl.

31 Harypanbnbii Kay4yK. CuHreTnueckue Kay4yyKH. lu.
CuHTeTHYecKHe BOJIOKHA.

32 [IpakTuueckass pabora Ne6: PacrmozHaBaHuEe IIIacCTMAcC H I4.
BOJIOKOH.

33 Opranuyeckast XuMusi, 4e€JIOBEK U IIPUPOJA. lu.

34 O6o06maromuii ceMuHap. l4.

11 kaacc

1 Xumnueckui ateMenT. Hykmuael. M30Tomsl. lu.

2 3aKOHBI COXpAaHEHHs MacChl U SHEPTUU B XUMUH. ly.

3 Ilepronnueckuii 3axkoH. PacnpeneneHue 3J€KTPOHOB B aToMax lu.
3JIEMEHTOB MaJlbIX NepuojioB. PacmpeneneHue 31€KTPOHOB B
aToMax JIEMEHTOB OOJIBIINX MEPHOIOB.

4 [TonoxeHnne B MEPUOAMYECKOM  CHUCTEME  BOJOPOJA, lu.
JAHTAHOWJIOB, AKTHHOWAOB UM HCKYCCTBEHHO IOJYYECHHBIX
3JIEMEHTOB.

&) BaJIeHTHOCTB 1 BaJICHTHBIE BO3MO>KHOCTH aTOMOB. lu.

6 OcHOBHBIE BHJIbI XHUMHUYECKOH CcBs3U. MOHHas M KOBaJeHTHas lu.
cBs3b. MeTtayunueckast cBsi3b. BogopoHas cBsi3b

7 [TpoctpancTBeHHOE cTpoeHHE MoJieKysl. CTpoeHHe KpUCTAIOB. lu.
Kpucrammyueckne pemérku. [Ipuanae MHOT00Opa3usi BEIIECTB.

8 Krnaccuukanuusi XMMHUYECKUX PEaKIHM. 14.

9 CkopocTh xumMHueckux peakuui. Karanus. lu.

10 XHUMHYECKOE PABHOBECHE U YCIOBHS €r0 CMEUICHUS lu.

11 KontposabHas padota Nel. lu.

12 JlucniepcHble CUCTEMBI. lu.

13 Crioco0b! BeIpaXKeHHs KOHIICHTPALIMU PACTBOPOB. ly.

14 [Tpaktuyeckas padota 1. [IpuroroBneHure pacTBOPOB C 3aJaHHOMH lu.
MOJISIPHOM KOHIIEHTPaIUEH.

15 DnexTpoauTHYecKas Juccoruanus. BonopoaHslil moka3aTens. ly.

16 Peakuyu noHHOrO 0OMeHa. lu.

17 ['uaponu3 opraHuYecKuX U HEOPraHUUECKUX COSTUHEHUH. ly.

18 XHUMHYECKHE UCTOYHHUKH TOKA. lu.

19 Psn cTraHAapTHBIX 3JIEKTPOAHBIX MOTEHIIUAJIOB. 1y,

20 Koppo3us MeTaJiioB 1 e€ mpeaynpekIeHue. 14.

21 DIeKTpOITHu3. l4.

22 OOu1ast XapaKTEpUCTHKA U CIOCOOBI MOJTYUYEHHUS] METAJIJIOB. lu.

23 0030p METAUTHYECKUX DIIEMEHTOB A-TPYIIIL. l4.

24 OO6uwmit 0630p MeTaJUTMYECKHUX 3J1eMeHToB b-rpymm. lu.

25 Menp. HHunk. TuTtad u Xpom. lu.

26 Keneso, HUKeIb, IIATHHA. 14,

27 CrnaBel  MetamioB. [Ipaktuueckass pabora 2. Pemenue lu.

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC «MeTame.




28 Oxcuipl ¥ THIPOKCHIbI METAJLJIOB. lu.
29 O630p HemeTtayioB. CBOWCTBA W NIPUMEHEHHE BaKHEHIIMX lu.
HEMETAJIJIOB.
30 OO6mas XapaKTEePUCTUKA OKCHJIOB HEMETaJLIOB u lu.
KHCJIOPOACOAepKAIMX  KUCTIOT. OKHUCIUTENbHBIE CBOWCTBA
CEpHOM M a30THOM KUCJIOT.
31 Bopopoaneie coeauHeHHsT HEMETAJUIOB. ['eHeThueckas CBA3b lu.
HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB
32 XuMUs B MPOMBIIUICHHOCTH. [IpHHIMIIBI ~ XUMHUYECKOTO lu.
IIPOU3BO/ICTBA. XHUMHUKO-TEXHOJIOTHYECKHE TIPUHIIMIIBI
NPOMBIIIJICHHOTO MOJy4YeHUs MeTaioB. [Ipon3BoacTBO dyryHa
U CTaJIu.
33 XuMus B OBITY. lu.
34 XuMHYECKasi IPOMBILUIEHHOCTh M OKPY>KaroLlasi cpejia. lu.
UTOI'O: 68u.
COTI'JTACOBAHO COI''TACOBAHO
[IpoTokon 3aceganus Hay4YHO- 3amMecTuTeNbh TUPEKTOpa Mo y4eOHOH
METOJIMYECKOTO 0ObETUHEHHS YUUTENEeH pabote
XUMHH U OMOJIOTUT
oT 20 roma Ne noxmucs O©.1.0.
20 rogma

noanuck pykosoaurenss HMO @.11.0.




