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Jannas pabouast mporpamma peaiusyercs B ydeOHUKax it o01eo0pa3oBaTenbHbIX yupexaeHuil aBTopoB I'.E. Pyasutuca u @.I'. ®enpamana «Xumus. 10
KJ1ace» U «Xumus 11 xkmacey.

Pabouas mporpamma cocTaBlieHa Ha OCHOBE IIPOTpaMMBbI 0011e00pazoBaTenbHbIX yupexxaeHuil o xumun 10-11 xmaccer, M.H. A¢danacneBa, - MockBa
«IIpocsemenue», 2017r. k yaeOHUKaM a1 001eoopa3oBaTenbHbIX yupexaeHuii I.E. Pymsutuca u @.I'. ®enpnmana «Xumust. 10 knacey, «Xumus — 11

kiacc», Mocksa «IIpocsemenue», 2017 r B coorBerctBuu ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1. Tlnanupyemble pe3y/abTaThl.
IIpeaMeTHblIe, MeTanpeMeTHbIE M JIHYHOCTHBIE Pe3yJbTAThl 0CBOCHHS Y4eOHOr0 npeamMeTa « XuMHs».
IIpenmeTHble pe3yJibTaThl (0a30BbI YPOBEHD):

e c(hOpMHUPOBAHHOCTb MIPEJCTABICHUN O MECTE€ XUMHUU B COBPEMEHHOIN Hay4yHOW KapTHHE MUPA; TOHUMAHUE POJIU XUMHUU B (POPMUPOBAHUU
KpYyrozopa 1 (pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIsl PEILICHHsI TPAKTUYECKUX 3a/1ay;

e BJaJIeHHE OCHOBOIOJIArAIOIUMH XUMUYECKUMHU NOHATUAMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BaHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

e BJaJIeHHME OCHOBHBIMU METOJIaMH HayYHOI'O MIO3HAHUS, UCIOIb3YEMBbIMU B XUMHUH: HAOJI0JICHHE, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT; YMEHHE
00pabaTbIBaTh, O0OBSICHATH PE3YJIbTATHI IIPOBEICHHBIX OIBITOB U JIENIaTh BHIBOJIBI, TOTOBHOCTh M CITOCOOHOCTH METOBI IIO3HAHHMS ITPH PEIICHUN
NPaKTUYECKHX 3a/1a4;

e c(hOPMHUPOBAHHOCTH YMEHUS J1aBaTh KOJMUECTBEHHBIC OLIEHKU M ITPOBOJIUTH PACUETHI II0 XUMUIECKUM (OpPMYIIaM B YpaBHEHUSIM;

e BJaJIeHHE [TPABUIAMU TEXHUKU 0€30MaCHOCTH MPH MCIOJIb30BaHUN XUMHUYECKUX BEILIECTB;

e c(hOpMHUPOBAHHOCTb YMEHUS MPOBOJAUTH SKCIIEPUMEHTHI Pa3HOM TUAAKTUYECKON HAIIPaBIEHHOCTH;

e c(hOpMHUPOBAHHOCTb YMEHUS OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABJICHUAX, 0’KOTaX U JIPYTUX TPaBMax,CBSA3aHHBIX C BEILIECTBAMU U
1a00paTOpPHBIM 000PYIOBAaHUEM.

MeTanpeaMeTHble pe3yJbTaThl:

L4 C(I)OpMI/IpOBaHHOCTB YMCHUA CTABUTH LCJIN U HOBBIC 3a1a4U B yqe6e U TIO3HaBaTEIbHOU JACATCIIbHOCTH,



® OBJAJICHUE IPUEMaMHU CaMOCTOSTEIILHOTO TUNIAHUPOBAHUS ITyTeH JOCTIKCHUS LIEH, YMEHHsI BRIOUPATh 3 (HEeKTUBHBIE CTIOCOOBI peIICHUS
y4eOHBIX M MO3HABATEIBHBIX 33]1a4;

e chopMHPOBAHHOCTH YMEHHSI COOTHOCUTH CBOM JICUCTBUS C TUTAHUPYEMBIMH PE3YJIbTaTAMU;

e chopMHPOBAHHOCTH YMEHHSI OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE JOCTHKCHUS PE3ybTaTa, KOPPEKTHPOBATH CBOU JCHCTBHS,

e chopMHPOBAaHHOCTH YMEHHSI OIICHUBATH MPABUIHBHOCTD BHIMTOTHEHUS YU€OHBIX 33/1a4 M COOTBETCTBYIOIINE BO3MOXXHOCTH UX PEIICHUS;

® BBICOKHH ypOBEHb KOMIIETCHTHOCTH B 00s1acTh ucronb3oBanus MKT;

e CchOPMHUPOBAHHOCTH IKOJOTUUYECKOT'O MBIIUICHHS;

¢ chopMHPOBAHHOCTH YMEHHUSI IPUMEHSTH B IO3HABATEIbHOM, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE 3HAHUS, TOJYYCHHBIE IPU U3y4YECHUU

npeamceTa.

JIMYHOCTHBIE pe3yabTrarbl:

L4 C(i)OpMI/IpOBaHHOCTB ITOJIOKHUTCIIbHOT'O OTHOICHUA K XMMHH, YTO O6y0HaBJII/IBaeT MOTHUBALIUIO K yqe6H0171 JACATCIIPHOCTH B BBI6paHHOﬁ C(bepe;
L4 C(i)OpMI/IpOBaHHOCTB YMCHUA pClIATh HpO6H€MbI IIOUCKOBOI'O M TBOPYCCKOI'O XapaKTEpa,
L4 C(i)OpMI/IpOBaHHOCTB YMCHUA MTPOBOAUTL CaMOaHAIIN3 U OCYIICCTBIIATE CAMOKOHTPOJIb U CAMOOILICHKY Ha OCHOBC KPUTCPUECB YCIICIIIHOCTHU;

L Cq)OpMHpOBaHHOCTI) HAaBBIKOB IIPOABJICHHUA MO3HAaBAaTEIILHON WHUIIMAaTHUBLI B y‘~I€6HOM COTPYAHUYCCTBE.

IlnanupyeMblie pe3ybTaThl H3VUYEHUS V‘leﬁHOFO npeaMera «XuMH):

B pe3synbrare u3ydeHus yqaeOHOro nmpeamera «XuMus» Ha ypoBHE CpeJHEro o0mero oopa3oBaHusi:

BbINYCKHUK HAYYHTCS:

pacKkpbIBaTh Ha MpUMepax pojb XUMUHU B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHbBI MHpa U B IPAKTUYECKOM I€ATEIBHOCTH YEI0BEKa;
JEMOHCTPHUPOBATH HA ITPUMEPAX B3aUMOCBA3b MEXKIY XUMUEH U JPYTMMHU €CTECTBEHHBIMU HayKaMH;

packpbIBaTh Ha IpUMeEpPax MOJOKEHNs TEOPUU XUMHUYECKOoro ctpoeHust A.M. bytiiepoBa;

noHuMaTh ¢usndeckuil cmbica Ilepuognueckoro 3akona J[.M. MeHnaeneeBa M Ha €ro OCHOBE OOBACHATH 3aBUCHUMOCTh CBOWCTB XHUMHMYECKHX

3JICMCHTOB U O6p330BaHHI)IX HWMHU BCUICCTB OT JJICKTPOHHOI'O CTPOCHUA aTOMOB;



OOBSICHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUHN 00 X COCTaBE U CTPOCHHH,

MPUMEHSITh TPAaBHJIA CUCTEMATHUECKON MEXIYHApOIHOW HOMEHKJIATYPHI KaK CPEICTBA PasMYCHUS M UACHTU(DHUKAIMKM BEIIECTB 1O MX COCTABY H
CTPOCHHIO;

COCTaBJISATh MOJICKYJISIPHBIC M CTPYKTYpPHBIC (POPMYIIBI OPraHUIECKIX BEIIECTB KaK HOCHTEJICH MH(POPMAIIMKN O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX U
MPHHAJICKHOCTH K OIIPEICIICHHOMY KJIACCy COCIMHEHUI;

XapaKTepu30BaTh OPTaHUYCCKUE BEIIECTBA MO COCTaBYy, CTPOSHUIO U CBOWCTBAM, YCTaHABIWBATH MPUYUHHO-CIICICTBEHHBIC CBS3M MEKIY JaHHBIMU
XapaKTePUCTHKAMU BEIIIECTBA;

MIPUBOJIUTH TPUMEPBI XUMUYICCKUX PEAKIUN, PACKPBIBAIONINX XapaKTCPHBIC CBOMCTBA TUITUYHBIX IMPEACTABUTEIICH KIIACCOB OPraHUYCCKUX BEIIECTB C
LENIBI0 MX UACHTH(HUKAIMKE U 00BACHEHUS 00J1aCTH IPUMEHEHUS,

MIPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XUMHUYCCKUX PEaKIMii HA OCHOBE 3HAHWI O THIIAX XMMHYECKOH CBSI3M B MOJICKYJaX PEarcHTOB M MX
PCaKIMOHHOM CIIOCOOHOCTH;

MCII0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BEIICCTB JIjIs 0€30M1aCHOrO MPUMEHEHHS B MPAKTHYCCKOM JICATEIIBHOCTH;
MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIL30BAaHUS MPOIYKTOB MEepepabOTKH HEe()TH W MPHPOJHOTO Ta3a, BHICOKOMOJEKYISIPHBIX COCJIMHCHUN
(monuaTHIIeHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIMTH OTBITHI IO PACIIO3HABAHUIO OPraHUYECKHX BEIICCTB: TIIMIIEPHHA, YKCYCHOW KHCIIOTHI, HEMPEACTbHBIX JKUPOB, TIOKO3BI, KpaxMmaia,
0ENKOB — B COCTAaBE MUIIEBLIX MPOJYKTOB U KOCMETHUYECKUX CPECTB;

BIIQ/IETh MIPaBUJIaMHU U TIpUeMaMu 0€301MacHOi paboThl ¢ XUMHUYECKUMHU BEUIECTBAMH U J1a00OpaTOPHBIM 000PYI0BaHHEM;

YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIUH W CMENICHHWS XHMHUYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAaKTOPOB C IICIIBIO
oTpeieNIeHUs] ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

MIPUBOJIUTH TIPUMEPHI THIPOJIHM3a COJICH B MIOBCEAHEBHOW KH3HU YEJIOBEKa;

MIPUBOJIUTH TIPUMEPHI OKUCIIUTETHHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B IIPUPOJIE, TPOU3BOJICTBEHHBIX MPOIECCaX U )KU3HEICATEIIHHOCTH OPTaHU3MOB;

MIPUBOJIUTH IPUMEPHl XMMUYECKUX PEaKLIUi, paCKPhIBAIOIIMX OOIIHe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJLJIOB;



MIPOBOJIUTH pacueThl Ha HAXOXJEHHE MOJEKYISPHOH (OpMYIbI YIIeBOJAOpOJa MO MPOAYKTaM CTOPAaHHUS M MO €ro OTHOCHUTENIbHOW IUIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSLIMX B €r0 COCTaB;

BJIAJICTh MPaBHJIAMH 0€3011acHOr0 OOPALICHUS C €AKUMHU, TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH;

OCYIIECTBIIATH MOUCK XUMHUECKOW WH(POpMAIIMU TI0 Ha3BAaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

KPUTHYECKH OLICHUBATh M WHTEPIPETHUPOBATH XWMHYECKYI0 HH(POPMAIHMIO, COAEPXKAIIYIOCS B COOOIICHUSAX CPEACTB MacCOBOW HMH(OpPMAIH,
pecypcax MHTepHeTa, Hay4YHO-TIONMYJSPHBIX CTaThsIX C TOYKM 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B ILEJSX BBISBICHUS OLIMOOYHBIX
CyXzeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3ULINH;

MIPEJICTABIIATh IIyTU PELIEeHUs II100aJbHbIX MPOOJIEM, CTOSIIMX MEPE]] YETIOBEUECTBOM: IKOJIOTMUECKUX, SHEPTETUUECKUX, ChIPbEBbIX, U POJIb XUMUU B

pEIIeHUH ITUX MPOOIEM.

BbIHyCKHHK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

WJUTFOCTPUPOBATH HA IPUMEPaX CTAHOBIICHUE U BOJIIOLIMIO OPIrAaHMYECKOM XMMUU KaK HayKU Ha Pa3ju4yHbIX UCTOPUYECKHX FTanax €€ pa3BUTHUS;
UCIOJIb30BaTh METOJIbIl HAYYHOTO MO3HAHHS TPU BHIIOJHEHHH MPOEKTOB U y4eOHO-MUCCIIENOBATENbCKUX 3a7ad M0 M3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIyYEHUS U paclio3HAaBaHUSI OPraHUYECKUX BEILECTB;

OOBSICHATB MPUPOY U CIIOCOOBI 00pPa30BaHUS XMMUYECKOH CBSI3U: KOBAJIEHTHOW (IIOJISIPHOM, HEMOJSPHOI), HOHHON, METaJUIMYECKOH, BOJIOPOTHON —
C IIEJIbI0 ONPEIEICHNS XUMHUUECKON aKTUBHOCTH BEILECTB;

yCTaHaBJIMBaTh I'€HETUYECKYIO CBA3b MEXIY KjaccaMd OpPraHMYEeCKMX BELIECTB JJIi OOOCHOBAaHUS NMPHHLMIHAIBLHONW BO3MOXKHOCTH TOTYYEHUS
OpraHMYECKUX COCIUHEHMUN 3a/laHHOTO COCTaBa U CTPOEHUS;

YCTaHABIIMBATh B3aMMOCBA3M MEXAYy (akTaMud U TEOpHUEW, MPUYMHOM M CJIEACTBUEM IpPHU aHAIW3€ MPOOJIEMHBIX CUTyallud U OOOCHOBaHUH
MPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHUYECKHUX 3HAHUMH.

2. Copep:xaHue y4eOHOro npeaMera «XuMMus» B y4eOHOM IJIaHe

B yuebHoM mane Ha uzydyenue xumun B 10-11 kiaccax otBoautcst 1 yueOHbIM yac B HENEINIO.

B aBtopckoii mporpamme M.H. AdanacreBa Ha u3zyuenue kypca xumuu B 10-11 kinaccax orBoautcs 68 yacos ( mo 344 B rony).



B paspaborannoii pabouelt mporpamme Ha u3ydeHue Kypca xumuu B 10-11 kmaccax cOOTBETCTBEHHO OTBOAMTCS 68 wacoB (1o 34 4 B roxy).
DopMyTUPOBKH Ha3BAaHUH Pa3/IeIOB U TEM COOTBETCTBYIOT aBTOPCKOM mporpamme. Bee mpakTudeckue paboThl, AEMOHCTPAllMM U TaOOPAaTOPHBIE OIBITHI

B3STHI U3 porpamMmel Kypca xumuu s 10-11 xknaccos aBropa M.H. AdanacbeBoii.

Tabuauua conepxxkanusi yueoOHoro npeamera « Xumusa» 10 kiaace.

Pasznesibl, TeMbl ABTOpckasi nporpamma | Pabouasi nporpamma

Pa3nesa Ne 1. Teopust XMMHY€CKOT0 CTPOEHHS OPTaHUYECKUX COeTHHEHMIA. 3 3
IIpupona xumuyecKux cBszei

Pazngea Ne 2. YraeBomopoabl. 9 9
Pasznen Ne 3. Kucsiopojaconep:xaniue oprannieckue coeJHHEHHs. 11 11
Tema 3.1 CiupThl ¥ peHOIIBI 3 3
Tema 3.2 Anbieruibl, KETOHbI U KAPOOHOBBIE KUCIIOTHI 3 3
Tema 3.3 Cnoxubie 3¢upsl. XKupsr. 2 2
Tema 3.4 YriaeBoabl. 3 3
Pa3znen Ne 4. Azorcoaepskamme opraHu4ecKkue coeJMHEeHUs1 5 5
Paznea Ne 5. Xumus nommMepos ) 5
Bcero 34 34

Tabauna cogepkanus yueOHoro npeamera « Xumus» 11 kiaacc.

Paspnennl, TeMbl ABTopckasi nporpamma | Pabdouas nporpamma
[ToBTOpenue kypca xumuu 10 kiacca 1 1
19 19

Pa3znen Ne 1. Teoperuueckue 0CHOBbI XUMHU

Tema 1.1 Baxneiimme XuMruYeCcKUe TOHITUSI U 3aKOHBI 4 4




Tema 1.2 Ctpoenue BemiecTBa

Tema 1.3 Xumuueckue peakuu

Tema 1.4 PactBOpHI

A Ol Wl W
A Ol W W

Tema 1.5 DnexkTpoXUMHUUECKHUE PEAKIIUT

Pa3nea Ne 2. Heoprannueckasi XuMus 11 11
Tema 2.1 Metaisl 6 6
Tema 2.2 Hemetamsl 5 5
Pa3znen Ne 3. Xumus v :Ku3Hb 2 2
Pe3epBHOe Bpems - -
Bcero 35 34

Coaep:kanue y4eOHOro npeamMera
10kaace (344; 14. B HEHEIIO)

Teopus XUMHYECKOI0 CTPOCHHUS OPraHMYecKuX coequHeHuil. Ilpupona xumnyeckux cssasei

Oprannueckue Bemectsa. Oprannueckas Xumusi. CTaHOBJIEHUE OPraHUYECKOW XMMHH KaK HayKH. Teopus XMMHUUECKOTO CTPOCHHUSI BELLIECTB.
VYrnepoansii ckener. M3omepust. M3omepsl.
CocTosiHHE AJEKTPOHOB B aTOME. DHEPreTUYEeCKUE YPOBHU U MOyPOBHU. DJIEKTPOHHBIE OPOUTAIIH, S- AJIJIEKTPOHBI U P — 3JIEKTPOHbI. CIIMH 3JI€KTPOHA.
CrniapeHHbI€ 3JIEKTPOHBI. DIEKTPOHHAs KoHpUrypanus. I paguueckue 3nekTpoHHbIe GOPMYIbL. DIEKTPOHHAS IPUPOJIa XUMUYECKHUX CBSI3€H, MM CBS3b U
CUTMa CBA3b. METO] BaJICHTHBIX CBA3EH.
Knaccudukanus oprannueckux coequHeHni. @yHKIMOHAIbHAS TPYyIIa.
Yraesoaopoasl

[Ipenensubie yrieBonoposl (amkanbl). Bo3OyxkaeHHoe cocTosiHME aroMa yriepoaa. ['mOpuamsanus aTOMHBIX opOuTasiedl. DIeKTPOHHOE

MMPOCTPAHCTBECHHOC CTPOCHUC AJIKAHOB.
7



I'omousioru. I'omonorudeckast pazHoctb. ['omonornueckuit psa. MexayHapoaHass HOMEHKJIATypa OpraHUYeCcKuX BellecTB. M3omepus yriiepogHoro cKemierTa.
Mertan. [lonydenue, puznyeckre 1 XMMUYECKUE CBOMCTBAa MeTaHa. Peakuuu 3amenieHus (raJoreHupOBaHuE), IETHIPUPOBAHUS U H30MEPU3ALIUH AJIKAHOB.
Hennslie peakun. CBoOOAHBIE paguKaibl. ['aJoreHonpou3BoJHbIE aJTKAHOB.

Kpatnsie cBs3u. Henpenenbhble yriieBogopoibl. AnkeHbl. CTpoeHHe MOJIEKYJIbI, TOMOJIOTUS,HOMEHKIIaTypa U U30MepHsl. Sp2 — rudpuan3aus.
OreH (3TuseH). M3omepus yriepoaHOro cKeneTa u MoJjiosKeHus ABOWHOI cBsi3u. [IpocTpancTBeHHas nuzomepus ( CTepeon3oMepHsi).
[MonyueHue 1 XMMUYECKUE CBOWCTBA aJIKeHOB. Peakiinu npucoeimHeHus: (TruapupoBaHue, TaIOreHUPOBAHKE, THIPATALIUS ), OKUCICHHE U TIOJIMMEPU3AIINT
ankeHoB. [IpaBuiio MapkoBHHKOBa. BbICOKOMOJIEKYNISIpHBIE cCOeIMHEHUS. KauecTBEHHbIE PEAKIIMU HA IBOMHYIO CBSI3b.

AnKaaueHsl (TUEHOBBIE YIIIEBOI0poabl). M3oMepus u Homenkiiatypa. Jusunun (Oyraauena-1,3) . M3onpen (2-metundyraauen-1,3).
ConpsixéHnble 1BoiHbIE cBs3U. [lomyueHue u XuMu4ecKkre CBOMCTBA allkaqueHoB. Peakiuu npucoequHeHus (raloreHupoBaHus) U MOJTUMEPHU3AIIH
AJIKaJJMEHOB.

Ankunbl. AuerwieH (3TUH) U ero romoJioru. M3omepust u HomeHkiarypa. Meowcknaccosas uzomepus. SP-1 ubpudusayus. XUuMHUYECKUE CBOMCTBA
AJKMHOB. Peakuuu nprcoeuHeH s, OKUCIECHUS U TOJIMMEPU3aLUU AIKUHOB.
Apenbl (apomaTuueckue yrieBoopoibl). M3zomepust u Homenknarypa. benson. bensonsHoe komnbiio. Tomxyon. M3omepus 3amecTuTenei.
XUMHUYECKHE CBOWCTBA OCH30JIa M €ro TOMOJIOTOB. Peakuuu 3amelieHus (rajJoreHUpOBaHUE, HUTPOBAHUE), OKUCICHHE M TPUCOCIUHCHUS apeHOB.
[ectuuasl. I'eneTnueckas cBA3b ApEHOB C APYTUMHU YIIEBOJOPOIAMHU.
[TpupoaHble HCTOYHUKH YIiIeBOA0poaAoB. [Ipuponnsii ra3. HedTs. [lonyTHbeie HedTsHbIE ra3pl. KaMeHHBIH yrob.
[Tepepabotka HedTu. Ileperonka Hedtu. Pexrudukanmonnas xomonHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenponykroB. Tepmuueckuid u

KATAIUTUYECKUNA KpeKuHIH. [Tuponms.

Kuciopoacoaep:kauye opranudyeckue coeannenus. Kucrnoponaconepxamme opraHudeckue coequHeHus. OIHOaTOMHBIE TpeAeTbHBIE CIHPTHI.
OyHKIMOHANbHAs Tpynna coupToB. M3oMepus M HOMEHKIAaTypa cnupToB. MeTaHon (METWJIOBBIA cnupT). DTaHON (STHIOBBIKA crupt). [lepBUUHBIH,

BTOPUYHBIN U TPETUYHBIN aToM yriepoaa. BogoponHas cBs3b.



[Tomydyenue u xuMudeckue cBorcTBa cnupToB. CriproBoe Opokerune. depmeHThl. Bomopoaasie cBsizu. OU3NOIOTHYECKOE ISHCTBHE METaHOIA U ATaHOJIA.
Ankoronusm.

MHoOroaToMHbl€ CHUPTBI. ODTUJIEHIIMKOJIb U INIMLEPUH. XUMHUYECKHE CBOMCTBA IPEIEIbHBIX MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOI'O2TOMHBIE CIIUPTHI.

®eHobl. ApoMaTHuecKue CnupThl. XUMHUYECKUe cBoicTBa (peHona. KauecTBeHHas peakuus Ha GeHOI.

KapOoununpnsie coennnenns. KapOonunbHas rpymnmna. Ajbaeruadas rpynmna. Ansaerunsl. Ketonsl. M3oMmepust 1 HOMEHKIATypa.

ITonyyenue u XuMUYECKHE CBOMCTBA albACTUI0B. Peakiiuu OKUCIEHUS U IPUCOEIUHEHNUS anbaeru1oB. KauecTBEHHbIE peakiuy Ha aJIbJETUbI.
Kap6onoBsie kucnotel. KapOokcunbHas rpynma (kapOokcorpymnmna). M3omepuss U HOMEHKIATypa KapOOHOBBIX KHUCJIOT. OJHOOCHOBHBIE MpeAeibHbIC
KapOOHOBBIE KUCIOTHL. [lomyuyeHne OJHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA OJHOOCHOBHBIX MPEIENIbHBIX KapOOHOBBIX
KHMCJIOT. MypaBbHHAs KACIOTA. YKCYCHAs KUCIOTA. ALIETATHI.

Crnoxuble 3¢upsl u xupsl. Homenkmarypa. [lomydenne, XxumMuueckue CBOMCTBa CIOXHBIX 3¢upoB. Peaknms stepudukammu. Ilemounoir ruaponus
CJII0KHOTO 3upa (OMBUICHHE).

Kupsl. TBepable xupbl, )KuIKHE )KUPbl. CHHTETUYECKUE MOIOLIUE CPENICTBA.

VYrneBonbl. Monocaxapubl. ['moko3a. @pykroza. Onurocaxapuasl. Jucaxapuasl. Caxapo3sa.

[onucaxapuael. Kpaxman. I'nmukoren. Peakuust nonukonaencanuu. KauectBennas peakuus Ha kpaxman. Lemmonoza. Auerunuesunonos3a. Kiaccu pukanus
BOJIOKOH.

A3oTcozeprKalie OpraHn4eckie COeTMHEHNS.

A3oTconepikalie OpraHuyYecKue coeluHeHus. AMUHBL. AMmuHOrpynmna. AHuiauH. IlonyuyeHue W XUMHYECKHE CBOWCTBAa aHWUIMHA. AMHUHOKHUCIOTHI.
W3omepust u HomeHnknarypa. bunonspueiii non. Ilentuanas (amuanas) rpynna. [lentuanast (amuaHasi) cBs3b. XMMHMUYECKHE CBOMCTBA aMHUHOKHCIOT.
Ilentuael. [Tommnentunel. I munun.

Bbenxu. Ctpykrypa 6e1KoBOi MOJIEKYIbl (IepBUYHAS, BTOPHYHAS, TPETUUHAs, YETBEPTHYHAs ). XUMHUECKUE CBOIicTBa OenKoB. JleHaTypanus u TUAPOIU3
6enkoB. L[BeTHBIE peakiy Ha OENKH.

A3sotconepxkamue rerepouukinueckue coequaenus. [Iupuaun. [Tuppon. [Iupumuaun. [lypruH. A30THCTBIE OCHOBAHMS.



HyxnennoBsie kucnotsl. Hykneoruasl. KommiemMeHTapHble a30THCTBIE OCHOBAHMS.

XuMHuA U 300pOBbe yenoBeka. apMakosiorndyeckas XuMusl.

XuMus 1M0JIUMEPOB

[Tonmumepsl. Ctenens nonumepusanuu. Monomep. CTpykTypHoe 3BeHO. TepmorutacTuuHbie noiumepsl. CTepeoperysspHble noiaumepsl. [lonustunen.
[Tonunponunen. [lonuterpadropatunen. TepmopeakTuBHble Hoaumepbl. PeHonodopmainbaeruinbsie cmobl. [Inactmacesl. @eHomnacTsl. AMUHOILIACTEHI.
[lenomnactel. [Ipupoansiii kayuyk. Pesuna. D6ouut. Cunrerndeckue kayuyku. Cunterndyeckue BosokHa. Kanpon. JlaBcan.

JdemoHcTpaumu.

e (OOpa3upl OpraHMYECKUX BEIIECTB U MaTepraioB. MoJen MOJIEKYJ OPraHUYEeCKUX BEILIECTB

e (OTHOIIIEHNE aTKaHOB K KUCJIOTaM, LIeJI04YaM, pacTBOPY NEpMaHraHaTa Kajius U OpOMHOH BOJE.

e Mojenu MOJEKyYS TOMOJIOTOB U n30oMepoB. [lomyueHue aneruieHa kKapOUAHbIM criocoooM. BzaumoielicTBre alleTUiIeHa ¢ pacCTBOPOM MepMaHraHaTa
Kanus ¥ OpoMHOI Bomoil. ['opeHme amermieHa. PasnokeHue Kaydyka NMPH HarpeBaHWU W HCIBITAHUE MPOAYKTOB PA3JIOKECHUSA. 3HAKOMCTBO C
oOpa3lamu KayuyyKoB.

e bensoun kak pactBopureins. ['openne 6enzona. OTHoleHne 6eH301a K OpOMHOM BOJIE M PaCTBOPY MepMaHranara Kanus. OKUCIeHHE Toayosa

e PacTBOpeHUE B alleTOHE PA3TUYHBIX OPTaHUYECKHUX BEIIECTB.

e (OOpa3upl MOMIOIIUX M YUCTAILIUX CPEACTB.

e  OO0pas3upl I1acTMacc, CHHTETHUECKUX KaydyyKOB U CHHTETHUECKUX BOJIOKOH.

JlabopaTopHble ONBITHI.

N3rotoBnenune Mozenel MoJeKyJl yrieBo10pOI0B
O3zHakoMieHHe ¢ o0pa3lamMu NpoaAyKTOB HepTenepepaboTKu
Oxucnenne MetaHans (3TaHans) okcuaom cepedpa(l).

1

2

3

4. OkxwucrneHue MeTaHamus (3TaHays) THIAPOKCHIOM Meu(2)

5. PactBOpHMMOCTB KUPOB, TOKA3aTEIHCTBO X HEMPEACIBHOTO XapaKkTepa, OMBUICHHE KUPOB.
6

CpaBHeHI/Ie CBOMCTB MBIJIa M CHHTETHYECKUX MOIOMIUX CPEACTB
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7. CBOICTBA TIIIOKO3bI KaK allbJIETHAOCIIHPTA.
8. BsaumogeiicTBue caxapo3bl C THAPOKCUIOM KaJIbITHUS.
9. IlpuroroBiieHNe KpaxMaJIbHOTO KJIEHiCTepa M B3aUMOACUCTBUE C HOAOM.
10. 'maponu3 kpaxmaia.
11. O3nakomiieHue ¢ 00pa3LaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.
12. IBeTHBIC peakiui Ha OEIKU
13. CBoiicTBa KampoHa.
IIpakTnyeckne padoTnl
1. « IlonydeHue 3TUIE€HA U OMBITHI C HUM.
2. «[Tomyuenne u cBOHCTBa KAPOOHOBBIX KUCIIOTY.
3. «Pemienne sKCcrIiepUMEHTANBHBIX 33/1a4 HA PACIIO3HABAaHUE OPTaHWYECKHUX BEIIECTBY.
4. «Pacnio3HaBaHUeE MJIACTMACC U BOJIOKOH.

Coaep:xanme v4e0OHOro nmpeaMera
1lkaacce (344; 14. B HEACNIO)

Teopernyeckue 0CHOBbI XUMHU

Baxneiiiine xuMuueckne MOHATUS U 3aKOHbI. XUMHYECKUH 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe uncno. Hyknunel. Pagnonykinuasl. MU3otomsl.

3aKOH COXpaHEeHHsI MacChl BEIIECTB. 3aKOH COXPaHEHUs U MpeBpaiieHus sHeprun. [ledekt maccol. [lepuoanueckuit 3akoH. DneKTpoHHAst KOH(PUTypalus.
I'paduueckas snexTpoHHas Gpopmysia. PacipeneneHne 3IeKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJBIINX TIEPUOJIOB, S-, P-, d- u T —3y1eMeHTHI.
JlanTanonapl. AkTuHOU L. ICKyCCTBEHHO MOTyYEHHBIE 3JIEMEHTHI. BajgeHTHOCTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. Bo/1opoiHbIE cCOeTMHEHNS.
Crpoenue BemectBa. MonHnas cBsa3b. KoBanenTHas (TosisspHas U HETIOJSIpHAS ) CBsI3b. DIIEKTpOHHAs popmyia. Meramumnueckas cBs3b. BogopoaHast CBs3b.
I'uGpuau3anyst aTOMHBIX OpOUTAaNei.

Kpucrannsi: aToMHbIE, MOJIEKYISIPHbIE, HOHHBIE, METAJUIMUECKHUE. DJIEeMEHTapHas s4eiika.

[Tonmumopdusm. [Tonumopdusie monudpukanuu. Amnorponus. U3omepus. ['omonorus. XuMudeckuil CUHTE3.
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Xumuyeckue peakini. OKUCIUTENFHO — BOCCTAHOBUTEINIbHBIE peakluu. Peakiiumn paznoskeHus, COeMHEHUs, 3aMeLIeHHs, 0OMEeHa. DK30TepMUUECKHE U
sHI0TepMHUYeckre peakuuu. OOpaTtumble 1 HeoOpaTuMble peakiun. TemnoBoit s ekt peakuun. 3akon I'ecca. Tepmoxumudeckue ypaBHenus. Temnora
oOpa3zoBanus. Temiora cropaHusi.

CKOpOCTh XUMHUUYECKOMN peakiiu. AKTUBUP.OBAaHHBIN KOMIUIEKC. 3aKOH JIEUCTBYIOMUX Macc. KnHeTnyeckoe ypaBHEHUE Peakiluu.

Karanuz. Katanuzarop. Uarubutop. 'oMoreHHbIN 1 reTeporeHHblid katanu3. Katanurudeckue peakiuu. Xumudeckoe papHoBecue. [Ipuniumn Jle
[atenbe.PactBopshl. JJucnepcHbie cuctemsbl. [ pyboauciepcHbie CUCTEMBI (Cy3eH3uH U AMYibcrHr). Kommonmasie pacTBopsl (30511). Adposonu. CriocoObt
BBIPAKEHUS KOHLIEHTpaLUK pacTBOPOB. MoJlsipHas KOHLIEHTpaLUs (MOJIIPHOCTD). DJIEKTPOIUTHI. DIIEKTPOJUuTHIECKast qucconnanus. CTeneHb 1UCCOLMALNH.
Koncranra nuccouunanuu. Bogoponnslii mokaszarens. Peakiun nonHoro oomena. 'naponn3 opraHnyeckux BemecTB. [ uaponus conei. IeKTpOX UMHIECKHE
peakiuu. ["anbBaHnueckuii aneMeHT. DnekTpoasl. AHoa. Karoa. Akkymynstop. TOMIUBHBEIN 371eMeHT. DIEKTPOXUMUS. P cTaHAapTHBIX 3IEKTPOIHBIX
noreHuuanos. CtangaptHelie ycnoBus. CTaHAapTHBIA BOAOPOAHBIN noTeHIuan. Koppo3us MetaoB. XuMudeckas U 3J1€KTPOXUMHUECKas KOPPO3Hsl.
DNEeKTPOIN3 BOAHBIX PACTBOPOB U PACILIIABOB.

Heopranuueckasi xummusi

Mertamnsl. CriocoOslI nostyueHus: MeTaiioB. Jlerkue u tsxénble Metamisl. JIerkoniaaBkue U TYroriaBKkue MeTajibl. MeTtayuinyeckue  3JeMeHThl  A- u b-
rpyni. Meas. LHunk. Tutan. Xpom. XKeneszo. Hukens. [Tnatuna. Crinassel. Jlerupytromue no6asku. Yépueie metaiibl. L{BeTHbie Metasuibl. Uyryn. Ctaib.
JlerupoBannbie ctanu. OKCUIBI U THAPOKCH B MeTaiutoB. Hemetamisl. [IpocTeie BemecTBa — HeMeTaiuibl. Yriepoa. Kpemunii. A3zot. ®ocdop. Kucnopos.
Cepa. @Top. Xnop. Kucnornsie okcuapl. Kucnoponacoaepsxkamme kucinoTsl. CepHas KUcioTa. A30THas KUCI0Ta. BogopoaHble COeTMHEHUS] HEMETAIUIOB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB.

XuMHA ¥ KU3Hb
XuMUYecKasi MPOMBIIUIEHHOCTh. XUMHYECKass TEXHOJOTHS. XHMHUKO TEXHOJOTHMYECKHE MNPUHUUIIBI MPOMBIIUIEHHOTO MOJYYeHUST MeTauioB. YepHas

Metamutyprus. IIpousBoactBo uyryHa. /lomennas meub. Armomepauus. [TpousBonactBo cramu. KucinopoaHslii koH Beptep. be3oTxomHoe mpou3BOACTBO.
Xumus B 0bITy. [IponykTel mutanus. beitoBas xumus. Otaenodnsle MaTepuanbl. JlekapcTBEeHHbIE TpenapaThl. DKOJOTHYECKH MOHUTOPUHT. [IpenensHo
JIONTYCTUMbIE€ KOHIIEHTPAIIHH.

JdemoncTpanuu.
o MO]IeJ'II/I HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX U MCTAJNIMYCCKUX KPHUCTATIIINICCKUX peIHéTOK.
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e Mogenu MOJIEKYJ U30MEPOB U TOMOJIOTOB

e PaznuuHble TUIIBI XUMUYECKUX PEAKLIUMA, BUIEOONBITHI 110 OPraHUYECKON XUMUH.

e (OO0pasibl METAJUIOB U UX COEIMHEHUH, CIIJIaBOB.

e B3anmopeicTBre METaUIOB C KUCIOPOIOM, KUCIOTaMH, BOJIOM.

e Jloka3aTenbCTBO aM(POTEPHOCTH AIFOMUHUS U €TI0 THIPOKCUIA.

e BsaumojeiicTBre MeIH U JKele3a ¢ KUCIOPOI0M; B3aUMOACHCTBHE MEH U XKelle3a ¢ KUCIOTaMu (cepHasi, COJsiHas).

e [lonyuenue ruapokcunoB meau (1) u xpoma (L), oxcuga meau.

B3anmMopeiicTBre OKCUIOB U TUJIPOKCUIOB METAJIOB C KUCIOTaMH.

JlokazaTenbcTBO amdorepHocTy coequHerui xpoma(1ll)

OO0pa3ibl HeMEeTaIoB.

Mopenu KpUCTAIUTMYECKUX PEIETOK anmasa u rpadura.

[TonydyeHne ammuaka 1 XJ0pOBOJ0PO/Ia, PACTBOPEHUE UX B BOJIE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILECTB.
Coxuranue yriisi ¥ Cepbl B KUCIOPOJE, ONPEeICHIE XUMUIECKUX CBOMCTB MPOAYKTOB cropaHus. BzaumoseicTBue ¢ Meablo KOHIIEHTPUPOBAHHON
CEPHOM KUCIIOTHI, KOHIICHTPUPOBAHHOM U pa30aBICHHOM a30THON KUCIIOTHI.

e OO0pasupbl cpeAcTB OBITOBOI XUMUU, HHCTPYKIIMHU 10 UX TIPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.
1. W3ydenue BIUSHUS pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUi
2. OmnpeneneHve peakiiy cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponu3 coeid.

IIpakTHyeckue padoTnl
1. TIpuroroBieHue pacTBOPOB C 3aJaHHOI MOJIIPHON KOHLIEHTpaIHen».
2. Pemenne sKCIEpUMEHTANBHBIX 331a4 10 TeMe «MeTasutbny
3. Pemienue sxcnepuMeHTaIbHBIX  3ajay 1o teMe «Hemeramnsny

[TpakTrdeckue paboThl CrPYNIUPOBAHBI B OIOKM — XUMHUYECKHE PAKTHUKYMBI, KOTOPBIE CITY>KaT HE TOJILKO CPEJICTBOM 3aKPETICHUs YMEHUN U HABBIKOB, HO
TaK)Ke ¥ CPEACTBOM KOHTPOJIS 32 KaueCTBOM MX C(HOPMHUPOBAHHOCTH.
3. TemaTuyeckoe MJIAHUPOBAHHUE C ONMpe/ieJIeHHEM OCHOBHBIX BHI0OB Y4eOHOM 1eATEJIbHOCTH.

10 kaace
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TeMbl, BXOAsIIIIHE B JaHHBIN pa3aeJt

OcHOBHOE co/lep:KaHue
1o TeMam

XapakTepucTHKA OCHOBHBIX BHI0B
AeSITeJILHOCTH Y4eHHKa (Ha YPOBHe
Y4eOHBIX JIeiiCTBHIA)

10 xkaacc

Teopusi XUMHYECKOI0 CTPOEHHsI OPraHudecKux coequHeHuid. [lpupoga xumuyeckux cpszeii. (3 4)

Opranuueckue BellecTBa. XMMUYECKOe cTpoeHue. Teopust
XHMHYECKOIO0 CTPOEHHS BELIECTB. YTIIEPOAHBIN cKeneT. M3omepus.
N3omMeppl. DHEpreTuyecKkue ypoBHH U MOJYPOBHU. DIIEKTPOHHBIE
opoutamu. S u P —Dnexrponsl. CrinH 3nekTpona. CriapeHHbIE
ANEKTPOHBL. DIEKTpoHHas KoHpuUrypauus. I'padudeckue
3NIeKTpOHHBIE PopmyIbl. CHIMa M M - CBSA3H. MeTo/1 BaJIGHTHBIX
cBs3eil. OyHKIMOHAIbHAS IPYIIA.

1.ITpeameTr opraHM4eCcKO XUMUH.
Teopus XUMHYECKOrO CTPOCHUS
OpPraHUYECKUX BELIECTB.

2. CocrostHHE DJIEKTPOHOB B
aToMme. DJIEeKTPOHHAs IpUpoaa
XMMHYECKUX CBS3EH B
OpPraHUYECKUX COCTUHECHUSX.

3. Kimaccudukanus coennHeHn
OpPraHUYECKHUX.
Jemonctpanun. O0pasis
OpPraHUYECKUX BELIECTB U
Marepuanos. Mozenyu MoJIeKy
OpPraHUYECKUX BEILECTB

OOBACHATH, IOYEMY OPraHUUYECKYIO
XUMMIO BBIJICIIUIIN B OTAEJIbHBIN pa3jien
xumuu. [lepeuncnsaTe OCHOBHBIE
IIPEIIOCHUIKY BOSHUKHOBEHUS TEOPUU
XMMUYECKOro cTpoeHus. PaznuuaTts Tpu
OCHOBHBIX THIIA YTJIEPOAHOIO CKEJeTa:
pa3BeTBIIEHHBIN, HEPA3BETBICHHBIHN U
nuKiIndeckuil. OnpenensaTe HAIMYKUE
aTOMOB yIJIepo/ia, BOJOPOJIA U XJIOpa B
OpraHMYECKUX BellecTBax. PaznuuaTth
HOHATHUS «AJIEKTPOHHAsA 000JI0UKa» U
«QIEKTpOHHAs opOuTaby. M300paxarsb
AJIEKTPOHHBIE KOH(UTYPALIUU aTOMOB
AJIEMEHTOB 1-TO U 2-T0 MEpUOJIOB C
MIOMOUIBIO MIEKTPOHHBIX U
rpauyecKux 3JIEKTPOHHBIX GOPMYII.
OOBACHATH MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U TT- CBA3EH.
Omnpenenars NpUHaIJIeKHOCTb
OpPraHMYECKOr0 BEIIECTBA K TOMY WM
MHOMY KJIacCy IO CTPYKTYpHOHR

dbopmyre.

2. Yraesoaopoasl (9 4)

2.1. llpenenbHbIe YrieBOAOPOAbI — AJKaHBI (2 4)
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[IpenenvHBIC YrIeBOAOPOAHI (aTKaHbl). BO30yXKAEHHOE COCTOSIHIE
aTtoma yriepoaa. [ mbpunuzarus aToMHbIX opouTaneit. ['omomory.
I'omonorunyeckas pa3HOCTb. [ 'OMOJIOTHYECKUI PSI.
MexayHapoiHasi HOMEHKJIaTypa OpraHU4eCKUX BELIECTB.
H3omepus yriepoaHoro ckenera. Peakiuu 3amenienus
(ranoreHUpoBaHUe), IETUAPUPOBAHUS, U30MEPU3ALIUN ATKAHOB.
Hennslie peakun. CBoOOAHBIE paguKabl. [ aJoreHonpou3BoJHbIE
AJIKaHOB

4. DNeKTpoHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE
aJIKaHOB. ] 'OMOJIOrY ¥ U30MEPBI
AJIKaHOB.

5. Mertan — npocreimmii
MPEACTaBUTEIb AJIKAaHOB.
Jemoncrpauuu. OTHOIIEHUE
aJIKaHOB K KUCIIOTaM, IIeJI049aM
pacTBOpy NepMaHTraHaTa Kajlus 1
OpOMHOH BoOjI€.

JlaGopaTopHBbIii ONBIT.
W3roToBnenne Mozeel MOIeKyJ
YIJIEBOJJOPO/IOB

OOBSACHATH TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKAHOB HA OCHOBE
MPEJICTABICHUA O THOPUIH3AINH
opOuTaieit atToMma yriepo/a.
N3roraBauBars MOAEIHN MOJIEKYII
QJIKAHOB, PYKOBOJCTBYSCh TEOpHUEH
XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX
BeecTB. OTau4yaTb rOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl MO
MEXIYHAPOJAHOU HOMEHKIIATYpE.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peakimil, XapaKTepu3yoLInX
XMMHYECKHUE CBOMCTBA METAHA U €0
roMoJIoroB. Pemars pacuérHele 3a1aun
Ha BBIBOJ (POPMYJIbI OPTaHUUYECKOTO
BEIIECTBA.

2.2. HenpeneJjibHbIe YIJ1€BO0POAbI (aJKeHbI, AJIKAANEHbI U AJIKUHBI) (4 4)

Kpatnsbie cBsi3u. HerpenenbHble yriieBoiopoibl. AJIKEHBI. SP -
'ubpuanzanus. Oten (3tusneH). 3omepust nonoxeHus 1BONHON
cBs3u. [IpocTpancTBeHHas nu3omepus (crepeo-uzomepust). Peakunn
npHucoeANHEeHUs (TUIPUPOBaHKE, TAJIOTEHUPOBAaHUE, TUApPATALN),
OKHCJICHHS U TIOJUMEPU3ALNY aJIKEHOB. BBICOKOMOJIEKYIIIpHBIE
coennHeHMs. KauecTBEHHbIE peakuy Ha JBOMHYIO CBS3b.
AJKkareHsl (TUeHOBbIE YIIIeBO0PObl). JJuBunun (OyTaauen-1,3).
N3omnpen (2-metundyranuen-1,3). ConpsskEHHbIE JBOMHbBIE CBSI3H.
Peakuuu npucoennHenus (raloreHupoBaHus) U MOJIMMEPU3aLuU
anKaaueHoB. AnieTuseH (3TuH). MexkiaccoBasi H30MepHs. Sp-
['mbpuau3anus 31eKTpOHHBIX opOuTanel. Peakiuu npucoeuHeHus,
OKHUCJIEHHS U MOJMMEpPU3allUU aTKUHOB

6. HenpenenbHble yriieBOJOPOIBI.

AJIKEHBI: CTPOCHHUE MOJIEKYII,
TOMOJIOTHS U U30MEPHSI.
[Tonyuenue, cBolicTBa U
MIPUMEHEHUE aJTKEHOB.

7. IlpakTyeckas padora Nel
«IlonydeHue 3TUIEHa U OIBITHI C
HUM).

8. AKagueHsl.

9. AlleTHIIEH ¥ €T0 TOMOJIOTH.
demoncrpauuu. Moaenu
MOJIEKYJI TOMOJIOTOB U N30MEPOB.
[Tonyuyenue aneruneHa
KapOHUIHBIM CTIOCOOOM.
BzaumojeiicTBue aleTuiieHa ¢
pacTBOPOM IEepMaHTaHaTa KaJus

OOBACHATH MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI ATHJICHA HA
OCHOBE IPEJCTaBICHUN O
ruOpuan3alyi aTOMHBIX OpOuTanen
yriepoaa. 3o0paxaTh CTpyKTypHBIE
(GopMyIIbI ATIKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 10 MEXIYHAPOIHON
HOMEHKJIAType, COCTABIATh (OPMYJIbI
QJIKEHOB I10 UX Ha3BaHUSIM.
CocTaBnaTh ypaBHEHUS XUMHUECKUX
peaxkuui, XapakTepU3yoLIIX
XUMHYECKHE CBOWCTBA AJIKEHOB.
[Tonyuars 3Tunen. JlokassiBaTh
HEIpEAENIbHBIA XapaKTeP ITUIIEHA C
IIOMOUIBbIO0 KAYECTBEHHON pPEaKIMK Ha
KpaTHbIe CBsI3H. COCTaBISITh YpaBHEHUS
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u 6poMHoIi Bosoii. I'openue
aneTwiieHa. Pasioxenne kaydyka
IIpHU Harp€BaHru U UCIILITAHUC
IPOAYKTOB PA3JIOKEHUS.
3HaKOMCTBO C 00pa3amMmu

Kay4yKOB.

XUMHUYECKUX PEAKIUH,
XapaKTepU3YIOLIMX HENPEACIBbHBIN
xapakrep ankaaueHoB. OObICHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI allETUIICHA,
Ha3bIBaTh TOMOJIOTH allCTHJICHA 10
MEXIYHAPOAHOU HOMEHKIIATYPE,
COCTaBIIAITh YPAaBHEHUS PEAKIIN,
XapaKTEepU3YIOIINUX XUMUYECKUE
CBOICTBA allETUJICHA

2.3. Apenbl (apomaTuyeckue yriaesoaopoasi) (1 1)

Apenbl (apomaTuueckue yrieBogopoisl). benzon. bensonpHoe
koJibLl0. Tonyon. M3omepus 3amectureneid. Peakiiuu 3amenmeHust
(ranoreHUpoOBaHKEe, HUTPOBAHUE), OKUCICHUS U IPUCOETUHEHUS
apeHoB. [lectunuasl. ['eHeTHYECKas CBSA3b APEHOB C APYTUMU
YIJIeBOIOPOAAMU

10. Bensoa u ero roMoJIorH.
CaoiicTBa O€H30J1a U €ro
TOMOJIOTOB.

JdemoncTpaumnu. beH3on kak
pactBopuTtelb. ['opeHue 6eH3oa.
OTtHomenue 6eH30ma K OpOMHOI
BOJIC ¥ pacTBOPY IepMaHTaHaTa
kanust. OKUCIeHUE TOIyosa

OOBSCHATD IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJIbI OCH301a.

H300paxkaTh CTPYKTYpHYIO (OpMYITY
OeH3om1a IByMs ClIOCOOaMH.
OOBSCHATH, KaK CBOMCTBa OcH30I1a
00yCJIOBJICHBI CTPOSHHEM €T0
MOJICKYJIBI.

CocTaBisITh ypaBHCHHUS PEAKIINH,
XapaKTEePU3YIOIINX XUMHUECKUE
CBOMCTBA OEH30JIa H €r0 TOMOJIOT'OB

2.4. IlpupoaHble HCTOYHUKH U NepepadoTKa yrjieBoa0poaoB (2 1)

[Ipupoansiii ra3. Hedte. [lonyrHble HeQTsHBIE Ta3bl. KaMeHHBIM
yrOJIb.

[leperonka HedTu. PexTrdukannonHas kojJoHHa. beH3uH.
Jlurpoun. Kepocun. Kpekunr vedrenpoaykros. [Tuponus

11. TlpupoaHbIe NCTOYHUKHN
yraeBoiopoaoB. [lepepaboTka
He(TH.

12. KontpoJusHas padora 1 no
TeMaM «Teopusi XHUMHUIECKOTO
CTPOEHUSI OPTaHUYECKUX
COEAMHEHUIN», «YTIEBOIOPOIBI».
JlabopaTopHBIii ONIBIT.
O3HakoMJIeHHe ¢ oOpa3lamMu

XapakTepHu30BaTh COCTAaB MPUPOIHOTO
ra3a M MOnmyTHHIX HE(TIHBIX Ta30B.
XapakTepu3oBaTh CIIOCOOBI
nepepabotku HepTu. OOBACHATH
oTiIMYre OSH3WHA TPSIMOK TIEPETOHKH
OT KPEKHHT - O€H3MHa.
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MPOAYKTOB HedTernepepaboTKu

3. Kucjsiopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. Couptsl 1 peHoJIbI (3 4)

Kucnopoaconepxkauiue opranudeckue coeiuHeHusi. OHOAaTOMHBIE
npenenbHble cCUPThl. OYHKIMOHATIbHAS TPYyMNa cIUPTOB. MeTaHo
(METHJIOBBIN cIUPT). DTaHO (3TUIIOBBIN ciupT). [lepBUUHBINH,
BTOPUYHBIN U TPETUYHBIN aTOMBI yriiepoja. Bonopoanas cBs3b.
CnuproBoe 0poxxenue. @epmenTtsl. Bogopoanble cBs3u.

AnkoronusM. MHOTOaTOMHEIE CIIUPTHI. OTHIICHTJINKOJIb. rJ'IPII.IepHH.

KauectBenHnas peakiysi HAa MHOTOAaTOMHBIE CTUPTHI. DEHOJIBI.
Apomarudeckue cniupThl. KauecTBeHHas peakuus Ha peHOT

13. OnHOaTOMHBIE MTpEaeIIbHBIC
CIUPTBHI.

[Tonydyenue, xuMHueCcKue
CBOICTBa U IPUMEHEHHE
OJTHOATOMHBIX TIPEJICTbHBIX
CIUPTOB.

14. MHOrOaTOMHBIE CIIUPTHI.
15. deHoIBI M apOMaTHYECKHUE
CIIUPTEHL.

JlaGopaTopHble ONBITHI.
OxucneHue 3TaHoJ1a OKCHJIOM
meau(IT). PactBopenue
TJIMIIEPUHA B BOJC U PEAKITUS €TO
¢ ruapokcuom meau(Il).
Xumu4deckue cBoicTBa (heHoma

N3o00paxath 001IyI0 hopMyry
OJIHOATOMHBIX IIPEJEIbHBIX CIIUPTOB.
OOBsicHATH 00pa3oBaHuE BOAOPOIHOM
CBSI3M U €€ BIMsIHHUE Ha (PU3HUECKUe
cBorcTBa criupToB. COCTaBIATH
CTPYKTYpHBIE (POPMYJIIBI CHUPTOB U UX
M30MEpOB, HA3BIBATH CIIUPTHI 110
MeXIyHapOAHONH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTb CBOMCTB
CIUPTOB OT HAMUYUS HYHKIIMOHATLHOM
rpynnsl (-OH). CoctaBnsTe ypaBHEHUS
peaxiuii, XapakTepU3yIoIuX CBONCTBA
CIIUPTOB M UX MIPUMEHEHUE.
XapakTepu3oBaTh (PU3NOIOTHUECKOE
JIEUCTBHE METAHOJIA U dTaHOJIA.
CocTaBnATh ypaBHEHUS PEAKIIHiA,
XapaKTEPU3YIOIINX CBONCTBA
MHOT'OaTOMHBIX CIIUPTOB, U MPOBOJIUTH
KaueCTBEHHYIO PEaKIUIO Ha
MHOT0aTOMHBIE CTUPTHI. OOBICHITH
3aBUCUMOCTh CBOMCTB (heHoIa OT
CTPOEHHS €r0 MOJIEKYJIbl, B3aUMHOE
BIIMSIHME aTOMOB B MOJIEKYJIE€ Ha
npumepe genona. CocTaBisiTh
YpaBHEHUS PeaKIuii,
XapaKTEePU3YIONNX XUMHIECKUE
CBO¥icTBa (eHona
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3.2. AubJern/ibl, KeTOHbI H KApOOHOBBIE KUCJIOTHI (3 4)

Kap6ouunbnsle coequnenus. KapOoHnuabHas rpymnmna. AnbaeruHas
rpymnmna. Ansaerunbl. Ketonsl. Peakiiuu okucieHus u
MPUCOEANHEHUS albAeruioB. KauecTBeHHbIE peakliuy Ha
anpaeruabl. KapooHoseie kucnotsl. KapOokcuiibHast rpymma
(kapbokcorpyta). OqHOOCHOBHBIE TIPeIeIbHBIE KAPOOHOBHIE
KHUCIO0Thl. MypaBbUHas KUCIOTA. YKCYCHasl KUCI0Ta. AIIeTaThbl

16. KapOboHubHbBIE COSTUHEHUS
— aJbJACTUABI U KETOHEI.
CBolicTBa 1 IPUMEHEHHUE
QJIbJICTH]IOB.

17. KapOoHOBBIE KUCIIOTHI.
XHUMHUYECKUE CBOKCTBA U
MIPUMEHEHHE OJTHOOCHOBHBIX

MpeeNbHBIX KApOOHOBBIX KUCIIOT.

18. IlpakTnyeckas padora Ne 2
«IlonydeHne u CBOMCTBA
KapOOHOBBIX KHUCITIOT».
JdemoncTpauuu. PactBopenue B
aIleTOHE Pa3InYHBIX
OpPTraHUYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI.
Oxucnenune MeraHans (ITaHas)
okcuaoM cepedpa(l). Oxucnenue
MeTaHas (3TaHalis)
ruapokcuaoM meau (IT)

CocraBisath (hopMysIbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U HAa3bIBaTh UX
10 MEXAYHapOAHON HOMEHKIIAType.
OOBSACHATH 3aBUCUMOCTb CBOMCTB
QJIBJIETUJIOB OT CTPOCHUS UX
¢bynkunonaabHO# rpymmsl. [IpoBouTh
KAa4eCTBEHHBIC PEAKIIMH HA aJIbJCTUbI.
CocTaBiiATh ypaBHEHUS PEAKIIUIA,
XapaKTEPU3YIOIINUX CBOWCTBA
anpaern1oB. CocTaBisTh GOPMYJIbI
HU30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJIMYUS
¢yukuoHansHoOU rpynmnsl (-COOH).
CocTaBiATh ypaBHEHUS PEAKLNA,
XapakTEePU3YIOLINX CBOMCTBA
KapOOHOBBIX KUCIOT. [Tomydats
YKCYCHYIO KHCIIOTY M JIOKa3bIBaTh, YTO
3TO BEUIECTBO OTHOCUTCS K KJIaccy
kucaoT. OTInyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM € TOMOUIBIO
XAMHUYECKHX PEaKIUN.

3.3. Cao:xuble 3¢upsbl. ZKupsl (2 1)

Crnoxuble 3¢upsl. Peakuus srepudukanuu. llenounoit runponms
cioxHoro s¢upa (oMmputeHue). Kupbl. CHHTETHYECKHE MOIOIITHE
CpencTBa.

19. Cnoxuble 3¢upsbl.

20. XKupsl. Mororiue cpeicTsa.
JemoncTpanuu. O6pasiis!
MOFOIIUX ¥ YUCTAIINX CPEJICTB.
JlaGopaTopHbIe ONBITHI.
PactBOopuMOCTB KHUPOB,

CocTaBnATh ypaBHEHUS PEAKIIHIA
srepudukanun. OOBICHITH
OHMOJIOTHUYECKYIO POJIb KUPOB.
CoburonaTh mpaBuiia 6€301acHOTO
oOparleHus co cpeicTBaMu OBITOBOU
XUMHUU
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JI0Ka3aTeNbCTBO X
HeNpeAeabHOr0 XapakTepa,
OoMbUIEHHE KUPOB. CpaBHEHME
CBOWCTB MbUIAa M CHHTETUYECKHX
MOIOIUX CPEACTB

3.4. YraeBoasi (3 4)

VYrneBoasl. Monocaxapuel. 'moko3a. @pykroza. Onurocaxapusl.
Hucaxapunpl. Caxapo3a. [Tonucaxapunabl. Kpaxmai. ['nmukore.
Peakuus nonukonnencanuu. KauectBeHHas peakius Ha Kpaxmadl.
[emnmrono3a. Auerunnenuionosa. Kinaccudukanus BOIOKOH

21. YrneBopsl. ['moko3a.
Onurocaxapuasl. Caxapo3sa.

22. lonucaxapuasl. Kpaxmai.
Lennrono3a.

23. llpakTuyeckas padoraNe 3
«Pemenne skciepuMeHTAIbHBIX
3a/1a4 Ha MOJIy4YeHUE U
pacrno3HaBaHHe OpraHUYeCKUX
BEILIECTBY.

JlaGopaTopHble ONBITHI.
CBoiicTBa TITIOKO3bI KaK
aJbJIETHI0CTIUPTA.
B3anmopeiictBue caxaposbl C
TUAPOKCHUIOM KaJIbLIUSL.
[IpuroroBnenne KpaxMaabHOTO
KJIEMCTEpa U B3aUMOJIECHUCTBUE C
nonom. ['maponus kpaxmana.
O3HakomiieHHE ¢ 0Opa3Lamu
MIPUPOJTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTUIECKYIO POJIh
rioko3sbl. [IpakTHuecku q0Ka3bIBaTh
HaJIM4YKre QYyHKIMOHAIBHBIX TPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBSCHSTD, KaK CBOWCTBA CaXapoO3bl
CBSI3aHbI C HATMYKUEM (QYHKIMOHATBHBIX
rpynn B €€ MOJIEKYJE, U Ha3bIBaThb
00JacTi MPUMEHEHUS CaXapO3bl.
CocTaBisATh ypaBHEHUSI PEAKIINN,
XapaKTepPU3YIOIIHUX CBOMCTBA CaXapO3bl.
CocTaBnsATh ypaBHEHUS PEaKIIUi
THJIPOJIN3a Kpaxmana u
MOJIMKOHICHCAITUN MOHOCAXapHu/I0B.
[TpoBOIUTH KAUECTBEHHYIO PEaKIUIO Ha
Kpaxmail

4. A3oTcoaeprkaime opranudeckue coequHeHus (5 v)

A3oTconepikalie OpraHu4eckue CoeTMHEeHUsl. AMHUHBI.
AmMuHorpymnmna. AHWINH. AMMHOKHUCIIOTHI. BUNIONSpHBIN HOH.
[lentuanas (amunnas) rpynmna. Ilentunnas (amugHas) cBs3b.
[Mentunpt. [Tlomunentunsr. ['mununa. benku. CtpykTypa O0enkoBoi
MOJIEKYJIbI (TIepBUYHAsI, BTOPUYHAS, TPETHUYHAs, YETBEPTHYHAs).

24. AMUHBL
25. Amunokuciorsl. benku.
26. Azotcoaepxarue

TCTCPOUUKIINICCKHUEC COCAUHCHUA.

HyKJ'IeI/IHOBI)Ie KHCJIOTHI.

CocTaBisiTh ypaBHEHHUS PEAKIIHIA,
XapaKTEPU3YIOIIUX CBOMCTBA aMUHOB.
OOBACHATE 3aBUCHMOCTE CBOMCTB
AMUHOKHUCIIOT OT CTPOCHHUSI X
GbyHKIMOHATBHBIX rpyn. HaspiBath
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Jenarypanus u rufponu3 6enkoB. L[BeTHbIe peakiuy Ha OENKH.
A3zoTcoaeprkaliye rereponuKIndeckue coeauHenus. [lupuaus.
[upposn. [Tupumuun. IlypuH. A30TUCTBIE OCHOBaHHUS.
HykneunoBsle kucnotsl. Hykneornasl. Komiiementapusie
a30THUCTBIE OCHOBaHUS. DapMakoIornyecKkas XuMus

27. XuMus 1 310pOBbE YEIOBEKa.
28. KonrpoJbHas padora 2 1o
temam «Kuciopoacoaepxkaiue
OpraHUYECKUE COCAMHEHUS,
«A30TCozIepKALLUE OPTaHUYECKUE
COETUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIC
peakiuu Ha OeKu

AMUHOKHCIIOTBI 10 MEXKIYHAPOIHOU
HOMEHKJIATYpe M COCTaBIIATH
YpPaBHEHUSI PEaKIUH,
XapaKTepU3YIOIINUX UX CBOICTBA.
OOBSACHATH OMOJIOTUIECKYIO POJIh
OEIKOB U MX MPEBpaIICHUI B
opranusme. [IpoBoguTs BETHBIE
peakuu Ha 0eaKku. OOBACHATH
OMOJIOTUYECKYIO POJIb HYKJICHHOBBIX
kucnot.Ilonp30BaTbes HHCTPYKIUEH K
JICKApCTBEHHBIM ITperaparam

5. Xumusi mosiumepos (54)

[Tomumepst. Crenens nonumepusanuu. Monomep. CTpyKTypHOE
3BeHO. TepMomuactuunble noauMepsl. CTepeoperysipHble
nosmmmMepsl. [lonustunen. [omunponunen. [onmurerpadropaTusien.

TepMopeakTuBHbIe MOAUMEPHL. PeHOTO0YOPMATIBIETUTHBIE CMOJTBI.

ITmactmaccrl. @enoruiactel. AMUHOIDIACTEL. IIeHOMIACTEL
[Tpuponnsiii kayuyk. Pesuna. D0oHuT. CUHTETHYECKHIE KaydyKH.
Cunrernueckue BosiokHa. Kampos.

29. CHHTETHYECKHE TIOJIMMEPHI.
KonzeHcannoHHble NOIMMEpBHI.
[IenomnnacTsl.

30.HatypanbHblil Kaydyk.
CuHTeTHYEeCKHE KaydyKH.

31. CuHTeTHYeCcKue BOJIOKHA.
32. lIpakTuyeckas padora Ne 4
«Pacno3HaBanue miuacTMacc u
BOJIOKOH.

33. Opranuueckas Xumus,
YeJI0BEK U MPUpoJIa.

34. UtoroBoe TeCTUpOBAaHHUE.
Jemonctpanun. O0pasis
I1acTMacC, CHHTETHUECKUX
KaydyKOB U CHHTETHYECKHX
BOJIOKOH.

JlabGopaTopHblii ONBIT.
CoiicTBa KarmpoHa.

3anuceiBaTh YPAaBHEHHS PEaKIUui
MOJIMMEPU3ALUU. 3aHChIBATD
YpaBHEHUS peaKUUid
noJIMKOHAeHcauu. Pacnio3HaBath
OpraHNYECKHE BEIIECTBA, HCIONb3Ys
KaueCTBEHHbIC PEaKLIUU

4. TemaTHueckoe IJIAHUPOBAHHUE C ONPEACTICHUEM OCHOBHBIX BH/10B y‘lBﬁHOﬁ ACATECJIbHOCTH.

11 kiaace
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Tembl, BXoAsIIME B JaHHBIN pa3jaell

OcHoBHOe coepkaHue
1o TeMam

XapakTepucTHKa OCHOBHBIX BU/I0B
AesITeJIbHOCTH YYeHHKA (HA YPOBHe
YueOHBIX J1eiiCTBHI)

1.IToBTOpenue kypca xumuu 10
kiacca (14)

1. Teoperuveckne ocHOBbI Xumuu (19 4)

1.1. BaxxHelilnne XMMHYeCKHE MOHSATUSA U 3aKOHBI (4 Y1)

XUMUYECKUN 3JE€MEHT. ATOMHBIN HOMep. MaccoBoe 4ucio.
Hyxnunel. Pagnonyknuasl. M30Tonel. 3aKOH COXpaHEHHS Macchl
BEIIECTB. 3aKOH COXpAaHEHUS U MpeBpaleHus suepruu. Jledexr
MAacCBhl.

[Teproauueckuii 3aK0H. DIEKTPOHHAS KOHPUTYPAIIHSL.
I'paduueckast snexktponnas Gopmyina. S-, p-, d- u f-DaemeHTsI.
Jlantanouapl. AKTUHOUBI. VICKYyCCTBEHHO MOTY4YEHHbIE
s1emMeHThl. BasienTHOCTh. Bogopoansie coenHeHus

2. X¥UMUYECKHI 3JIEMEHT.
Hyxnuael. U3otormbl. 3akoHbI
COXPaHEHHUS MACChl U DHEPTHH B
XUMHUH.

3. [lepuoanyeckuii 3aKoH.
Pacmipenenenue 31eKTpOHOB B
aToMax dJIEMEHTOB MaJbIX U
OO0JIBIINX TEPUOJIOB.

4. IlonoxxeHue B NEPUOANUECKON
CUCTEME BOAOPO/a, TAHTAHOUIOB,
AKTUHOUJIOB M UCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTb U BaJI€HTHBIE
BO3MOKHOCTH aTOMOB

[lepeuncnars BakHeUIIME
XapaKTePUCTHKU XUMUYIECKOTO
anemeHTa. OOBSACHATH pa3Inyle MEKIY
MOHITHSIMH «XUMUYECKUN IIEMEHT,
CHYKITH», «U30TOI. [IpuMeHsITh
3aKOH COXPaHEHHsI MaCChl BEIIECTB MpHU
COCTaBJICHUH YPAaBHCHHH XUMHUYICCKHX
peakuii. OnpeaensaTs MakKCUMaabHO
BO3MO>KHOE YHCJIO AJIEKTPOHOB Ha
HHEPreTHUECKOM YPOBHE. 3alHChIBATh
rpadudecKue 3JIeKTPOHHbBIE (HOPMYITBI
S-, p- u d-3;meMeHTOB. XapaKkTepru30BaTh
MOPSITOK 3aIOJTHEHUS JICKTPOHAMU
HHEPreTHUECKUX YPOBHEH U
noaypoBHel B atomax. OOBSICHATD, B
4yEM 3aKTI04aeTcs GU3MUECKUN CMBICT
MOHSTUS «BAJICHTHOCTHY». OOBSICHATD,
4eM OMpEeENISIOTCS BaIGHTHBIE
BO3MOYXHOCTH aTOMOB Pa3HBIX
sneMeHToB. COCTaBIATh rpaduuecKue
ANIEKTPOHHBIE (GOPMYJIBI a30Ta,
docdopa, KHCIOPOIa U CEPHI, a TAKKE
XapaKTepU30BaTh U3MEHEHUS PaTUyCOB
aTOMOB XMMHYECKUX JIEMEHTOB TIO
nepuogam U A-rpynmnam
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‘ MEePHOINIECKON TaOIUITHI

1.2. Ctpoenne BemecTBa (3 4)

Honnas cBs3p. KoBasienTHas (1osisipHasi ¥ HETIOJSIPHAs) CBSI3b.
OnekTpoHHas hopMyIa.

Mertannuueckas cBs3b. Bonopoanas cBsi3b. ' ubpuanzanus
aTOMHBIX opOuTanieil. Kprcraibl: aTOMHBIC, MOJIEKYJISIPHBIE,
MOHHbIE, MEeTa/NInYecKue. DieMeHTapHas sueiika. [lomumopdusm.
[Momumopdusie Mmoandukanuu. Amtorponus. zomepus.
['omonorus. XuMHUUECKUIl CUHTE3

6. OCHOBHEIE BHUIEI
XMMHYECKOM CBsi3u. MloHHas u
KOBAJICHTHAsS CBS3b.
Merauinueckas CBs3b.
Bonoponnas cB3b.

7. IIpocTpaHCTBEHHOE CTPOECHHE
MOJIEKYIL.

8. CTpoeHune KpUCTaILIOB.
Kpucrannmueckue pemérku.
[TpuumaBl MHOTOOOpA3Us
BelecTs. JleMoHCTpanuu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METaJUTMYECKUX
KPUCTAJUTMYECKUX PELIETOK.
Mopenu MOEKyJI H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHNU3M 00pa30BaHUS
MOHHOW U KOBAJICHTHOM CBSI3U U
OCOOCHHOCTH (PU3MUYECKHX CBOMCTB
HMOHHBIX U KOBAJICHTHBIX COCTUHEHUH.
CocTaBiATh 3JIEKTPOHHBIE POPMYIIBI
MOJIEKYJI KOBJIEHTHBIX COCIMHEHUN.
OOBACHATH MEXaHNU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOM CBS3EM
Y 3aBUCHMOCTb CBOMCTB BEIIECTBA OT
BHIA XUMHUYECKOH CBI3U. OOBSICHITH
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OpPTaHWYECKHUX ¥ HEOPTaHUICCKHX
COEIMHEHUH C MOMOIIBIO
NPEJCTaBICHUN O THOPUAN3AINN
op6uTtaneii. OOBACHATH 3aBUCUMOCTD
CBOICTB BEILIECTBA OT THUIIA €0
KPUCTAIITUYECKON PEIIETKY.
OOBSCHATD MPUYMHBI MHOTO0Opa3us
BEIIIECTB

1.3. Xumuueckue peaxkuuu (3 4)

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuy. Peakunun
paslioKeHus, COCIMHEHUS, 3aMEIICHHS, 0OMeHa. DK30TePMUUYECKIE
U SHJ0TepMuYeckue peakiuu. ObpaTuMele U HeoOpaTUMbIE
peakmuu. TemnoBoi 3¢ ekt peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Terora oOpa3oBanus. Temnora
cropanus. CKOpocTb XUMHUECKOHN peakliMi. AKTUBUPOBAHHbBIN
KOMIUIEKC. 3aKOH JeHCTBYOIINX Macc. Kunetnueckoe ypaBHeHHE
peakuuu. Katanuzarop. UuruOurop. 'oMOreHHbIN U reTeporeHHbI
karanu3. Katanutuyeckue peakunnu. XMMHUUECKOE PaBHOBECHE.
[Tpunnun Jle HlaTense

9. Knaccudukanus XuMHYECKIX
peaKuuid.

10. CKOpOCTh XMMHYECKUX
peakuuii. Karanus.

11. Xumnueckoe paBHOBECHUE U
YCIJIOBUS €r0 CMEIIEHUS.
Jdemoncrpanuu. Pasinyneie
TUIBI XUMHYECKUX PEaKLIUi,
BHUJICOONBITHI 10 OPIraHUYECKOU
XUMHH.

JlabopaTopHBIii ONIBIT.
N3ydeHue BIUSHUS pa3InyHbIX
(akTOpOB HA CKOPOCTH

Ilepeuncnars npu3HAKU, IO
KOTOPBIM KJIaCCU(PUIMPYIOT
XUMHUYECKHE PEAKIIUH.

OOBACHATDH CYLTHOCTh XUMHUECKOMN
peakuuu. COCTaBIATh ypaBHEHUS
XUMHUYECKHUX PEAKINM, OTHOCAIIMXCS K
omnpenenéHHoMy Tumy. OOBACHATH
BJIMSTHUE KOHIIEHTpAIlUii peareHToB Ha
CKOPOCTb TOMOTEHHBIX M F€TEPOTrE€HHBIX
peaknuii. OOBACHSTH BIUSIHUE
pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLUH, a TAaKKe
3HaYEHHUE IPUMEHEHUS KaTaJIN3aTOPOB
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XAMHYECKUX PEaKIUi

¥ MHTHOUTOPOB Ha MPaKTHKeE.
OOBSICHATD BIUSHUE N3MCHEHUS
KOHIICHTPALMU OHOTO M3
pearupyromux BemecTB, TEMIIEPATyPhI
U JIaBJICHUS Ha CMEIIEHNEe XMMHYECKOTO
pPaBHOBECHSI

1.4. PactBopsI (5 4)

Hucnepcusie cuctemsl. PactBopsl. ['pyOoanciepcHble CHCTEMbI
(cycnien3uu u smynbcun). Kommonansie pacTBOpHI (30J11).
Anpo3zoniu. MossipHasi KOHIEHTPALUS. DJICKTPOJIUTHI.
DnekTponuTrdeckas aucconuanus. CTerneHb TUCCOIUaIUU.
Koncranra nquccouuanuu. Bogopoauslii mokasarens. Peakiyu
MOHHOTO oOMeHa. ['uaponu3 opraHudeckux BemecTs. [ uaponm3
coneit

12. IucniepcHbI€ CUCTEMBI.

13. CriocoOb!  BBIpa)KE€HHUS
KOHIIEHTPALUU pacTBOPOB.

14. Ilpakmuueckasn padoma 1
«IIpuroroBiieHue pacTBOpoOB C
3aIaHHON MOJISIPHOU
KOHIIEHTpaLuei».

15. DnekTponuTHiecKas
nucconuanus. Bogopoansiii
IoKasarenb. Peakunyn HOHHOTO
oOMeHa.

16. I'maponus opraHuyecKkux u
HEOPTraHUYeCKUX COCTUHEHUH.
JlabopaTopHble ONbITHI.
OmnpeneneHue peakluu cpeibl

YHHUBCPCAJIbHBIM UHUKATOPOM.

I'mpponus conent

XapakTepHu30BaTh CBOMCTBA Pa3IUYHbIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKA3bIBAaTh
IIPUYUHBI KOATYJISILIMK KOJUIOUIOB U
3HA4YEHHE JTOTO sABJIeHU. Pemars
3aJla4y Ha IPUTOTOBJICHUE pacTBOpa
OIPeNENEHHON MOJIIPHON
KOHLEHTpauuu. ['0ToBUTH pacTBOp
3aIaHHON MOJISIPHOM KOHLIEHTpaLUK.
OOBACHATH, IOYEMY PACTBOPHI BELLIECTB
C MOHHOW U KOBAJICHTHOM ITOJISIPHOM
CBA3BI0 IIPOBOJAT NEKTPUUECKUH TOK.
Omnpenensats pH cpenbl ¢ TOMOIIBIO
YHHMBEPCAIBHOIO NHIUKATOPA.
OOBACHATD ¢ O3ULMI Teopun
ANEKTPOJINTUYECKON TUCCOLMALIUU
CYIITHOCTh XUMUYECKHUX PEAKIIHii,
IIPOTEKAIOIUX B BOJHOU Cpene.
CocTaBiATh TOJHBIE M COKpalllEHHBIE
VOHHBIE YPaBHEHUS PEAKLIUM,
XapaKTEepU3YIOIINX OCHOBHbIE CBOMCTBA
BaXHEHIINX KJIACCOB HEOPTaHUYECKUX
coequHeHn. OnpenensiTh peakuio
CpeJlbl pacTBOpa COJIM B BOJE.
CocTaBisATh ypaBHEHUS PeaKIAn
THJIPOJIN3a OPraHUUYECKUX U
HEOPraHMYECKUX BEIIECTB
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1.5. DaexkTpoxummnueckue peakuuu (4 1)

lanbBannyeckuii snemeHT. DnekTpoibl. Ao, Karoa.
AKKyMynsTOp. TOIIMBHBIN 371€MEHT. DIEKTpOXUMHUsL. Psint

CTaHOJAPTHBIX 3JICKTPOJAHBIX ITOTCHIIMAIOB. CTaHI[apTHBIe YCJIOBUA.

CrangapTHbIM BoJopoaHBIN AnekTpoa. Koppo3us meraios.
Xumuueckas u
JIEKTPOXUMHUYECKAsT KOPPO3Usl. DIIEKTPOIIN3

17. XuMHuuecKrue UCTOUHUKHU
TOKa. P craHnapTHBIX
ANEKTPOAHBIX TOTCHIIUAJIOB.

18. Koppo3ust metamioB u eé
MpenynpexaeHue.

19. DnekTponus.

20. KonrpoJbHas padora 1 mo
teMe «TeopeTnyeckre OCHOBBI
XUMUI

OOBACHATD MPUHIUIT PAOOTHI
raJIbBAaHUYECKOI'O HJIEMEHTA.
OOBACHATD, KaK YCTPOCH CTaHIAPTHBIH
BOJIOPOJIHBIN 3iekTpo. [Tonp30BaTbCs
PAOM CTaHIAPTHBIX 3JIEKTPOIHBIX
noTeHuuanoB. OTINYaTh XUMUYECKYIO
KOPPO3HIO OT 3JIEKTPOXUMHUYECKOM.
OOBSACHATH MPUHIUIIBI 3AIIUTHI
METAJUIMYECKUX U3AEIIUA OT KOPPO3HUH.
OOBSCHATD, KAaKUE MPOLIECCHI
MIPOUCXOAAT Ha KAaTO/€ U aHOE IpHU
AJIEKTPOJIN3€E PACILIIAaBOB U PACTBOPOB
cosie. CocTaBisATh CyMMapHbIe
YpaBHEHUS PEAKUUI AJIEKTPOJIN3a

2. Heoprannueckasi xumus (11 4)
2.1. MeTaabl (6 1)

JIérkue u TskéEnpie MeTauibl. JIErkoIiaBkue 1 TyroljlaBKue
METaJUIbL.

Mens. Iunk. Turtan. Xpowm. JKenezo. Hukens. [Tnartuna.
Cnnagsl. Jlerupyromue

no6aBku. UépHble U 11BeTHbIE MeTayuIbl. YyryH. Crans.
JlernpoBaHHBIE CTAIIN

21. Obuas xapakTepucTUKa U
CIIOCOOBI TIOTYYSHHS METAJUIOB.
22. O630p METATTHYECKUX
a1eMeHTOB A- u b-rpymnm.

23. Menp. lunk. Turan. Xpom.
Kene3o, HUKEIb, IIATAHA.

24. CninaBbl METAILIIOB.

25. OKCcuabl ¥ TUAPOKCHIBI
METaJIJIOB.

26. IlIpakmuueckasa paboma 2
«Penienne 3xkcrepuMeHTaIbHbIX
3ajJ1a4 1Mo TeMe «MeTajbDy.
JemoncTpanuu. O6pasiis!
METaJIJIOB U MX COSIUHEHUH,
cmiaBoB. B3auMogelicTBue
METaJUIOB C KHCIOPOIOM,
KHCJIOTaMHU, BOJOM.

XapakTepu3oBaTh 001I1Ee CBOWCTBA
METaJUIOB U Pa3bACHITH UX Ha OCHOBE
MPEACTABICHUI O CTPOCHUH aTOMOB
METaJIJIOB, METAJNIMYESCKOM CBS3U U
METaJUIMYE€CKOU KPUCTAILIINYECKON
pemérke. MmmroctpupoBath
pUMepaMu CIIOCOOBI MOTYYESHHUS
METaJuIOB. XapaKTepru30BaTh
XUMHUYECKHEe CBOICTBa MeTauioB |A—
IlA rpynn v aqrOMUHUS, COCTaBIISTh
COOTBETCTBYIOIINE YPAaBHEHUS
peakiuii. OOBIACHITH OCOOCHHOCTH
CTPOEHUSI AaTOMOB XUMHUYECKUX
AJIEMEHTOB b-Tpynn nepruoanyeckon
cucteMsl /. 1. MeHpaeneeBa.
CocTaBisiTh ypaBHEHUS PEaAKIU,
XapaKTEPU3YIOUIUX CBOMCTBA MENH,
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Jloka3zaTenbcTBO aMPOTEPHOCTH
QIIOMHUHUS U €r0 THIPOKCHIA.
B3anmoneicTere meau u xenesa
C KUCJIOPOJIOM; B3aUMO/ICHCTBUE
MEJIU U Kelle3a C KUCIOTaMU
(cepHas, constHas). [Tonmydyenue
ruapokcuaoB Meau (1) u xpoma
(II), oxcuma memw.
B3anmopeiicTBue OKCUIOB U
THIPOKCHIOB METAIIJIOB C
Kucaoramu. Jloka3aTenbCTBO
aM(pOTEepHOCTU COCTMHEHUN
xpoma (ILI).

LIMHKA, TUTAHA, XPOMa, KeJe3a.
[Ipencka3biBaTh CBOMCTBA CILIaBa, 3HAS
ero cocraB. OOBSICHITH, KaK
H3MEHSIOTCSI CBOMCTBA OKCHIOB B
TUAPOKCHJIOB METAJIIOB 10 IEPHOJAaM U
A-rpyrimaM nepuoandeckoi TabauIbI.
OOBACHATD, KaK U3MEHSIIOTCS CBOMCTBA
OKCHJIOB U TUAPOKCUIOB XUMHUYECKOTO
3JIEMCHTA C IOBBIIICHUEM CTCIICHU
OKHCJICHHSA €T0 aToMa. 3aliChIBaTh B
MOJIEKYJIIPHOM U MIOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPUIYIOIIUX KUCIOTHO-
OCHOBHBIEC CBOMCTBA OKCHOB U
TUAPOKCHUJIOB METAJUIOB, a TaKXKe
AKCIEPUMEHTAIBHO JOKa3bIBaTh
HAJIM4YHE dTUX CBOMCTB. Pacmo3naBaTh
KaTHOHBI COJICH C ITOMOIIbBIO
Ka4eCTBEHHBIX PEaKIUi

2.1. HemeTtasasl (5 4)

Hewmeramnsl. [IpocTeie BemecTBa — HEMETAILIBI.

VYraepon. Kpemuuii. Azor. @ocdop. Kucnopoa. Cepa. @rop. Xiop.
CepHas kucnora. A30THas KUCJIOTA.

Bonoponnbie coennHeHNs HEMETAIIIOB

27. O630p HemeTawtoB. CBoiicTBa
U IPUMEHEHNE BaXXHEUILINX
HEMETAaJIJIOB.

28. O01mas XxapakTepucTuKa
OKCHJ/IOB HEMETAJIJIOB U
KHCJIOPOJICOAEPKAIUX KUCIIOT.
OxucnauTenbHble CBONCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coennHeHus
HEMETAJIJIOB.

29. I'eneTnueckas CBA3b
HEOPraHMYECKHUX U OPraHN4EeCKUX
BEIIECTB.

30. IIpakmuueckasa paboma 3
«Pemienne 3KCepuMeHTaIbHBIX

XapaktepuzoBaTh OOIITHE CBOMCTBA
HEMETAJUJIOB U Pa3bsCHATh UX HA
OCHOBE TPEJICTABIEHUNA O CTPOEHUHU
aToMa. Ha3piBaTh 0071aCTH PUMEHEHHS
BOKHEHIINX HEMETAIIOB.
XapakTepu3oBaTh CBOMCTBA BBICIIMX
OKCHJOB HEMETAIJIOB U
KHUCIIOPOJICOACPKAIIUX KUCIIOT,
COCTaBJISITh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKLHI U
OOBSICHATH UX B CBETE MPECTABICHUI
00 OKHCIUTETHHO-BOCCTAHOBUTEIHHBIX
PEaKIMAIX U AJEKTPOIUTUUECKON
nuccoruanuu. CocTaBisATh ypaBHEHUS
peaKumii, XapaKTepU3yOINX




26

3amad o reme «Hemeramisny.
31. KonrpoJbHas padora 2 1o
Teme «Heopranmueckass XUMus».
JdemoncTpanuu. O6pasis
HeMeTauioB. Monenu
KPUCTAJUIMYECKUX  PEHIETOK
anMasa u rpadura. [lomyyenue
aMMHaKa U XJIOpPOBOJIOpO/Ia,
pacTBOpeHHE UX B BOJE,
JI0Ka3aTeIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yriisi 1 cepbl B
KHCIIOpOJIe,  OIpe/eIeHHE
XUMHUYECKHUX CBOMCTB MPOIYKTOB
cropanus. BzaumoneiictBue ¢
Me/IbI0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTHI,
KOHILEHTPUPOBAHHOH U
pa30aBICHHON a30THON KUCIIOTHI

OKHCIIUTEIIbHBIE CBOWCTBA CEPHON U
a30THOM KUCTOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUN HEMETAIITIOB
110 NepUoy U A- rpymnmnam
NEPUOANYECKON CUCTEMBI. /[oKa3bIBaTh
B3aUMOCBSI3b HEOPraHUYECKUX U
OpPraHMYECKUX COCTUHCHUM.
CocTaBiATh ypaBHEHUS XUMHUUECKUX
peaxkuui, OTPAKAIOIUX B3aUMOCBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB, OOBSACHATH X HAa OCHOBE
TEOPUH JIEKTPOIUTHIECKOU
JUCCOLIMALIMYU U ITPEJCTABICHUNH 00
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. IIpaktnueckn
pacno3HaBaTh BEIIECTBA C IOMOLIBIO
KAUECTBEHHBIX PEAaKLIUH HA AaHUOHBI

3. Xumus v xKM3Hb (2 4)

XuMH4YecKask IPOMBIIUIEHHOCTb. XUMHYECKas TeXHOJIorus. YépHas
MeTtairyprus. JloMmeHnHas neds. Arnomepanus. Kucinopoasstit
KOHBepTep. be3oTxoaHo0e Npon3BOACTBO.

OKonornyeckuiit MOHUTOpHUHT. [IpenensHo gomycTuMble
KOHIIEHTpaluu

32. XuMusl B IPOMBIIIJIEHHOCTH.
[TpUHIUTIBI XUMUYECKOTO
MPOU3BOACTBA. XUMHUKO-
TE€XHOJIOTMYECKUE TPHUHIUIIBI
MIPOMBIIIJIEHHOTO MOJTy4YEHUs
MeTaioB. [IponsBoncTBo uyryna
U CTaJIu.

33. Xumus B ObITy. XHUMHYECKast
MIPOMBIIIJIEHHOCTh U
OKpYy’KaroIas cpena.

34. HToroBoe TeCTUpOBaHUE.
JemoncTpanuu. O6pasiis!
CpencTB OBITOBOM XUMHH,
MHCTPYKLUU IO UX IPUMEHEHUE

OOBACHATH HayYHbIE TPUHIIUITBI
IIPOM3BOJICTBA HA IIpUMeEpe
MPOU3BOACTBA CEPHOU KUCIIOTHI.
[TepeuncasiTb TPUHIUIBI XUMHUUECKOTO
MIPOM3BOJICTBA, UCTIOIb3yeMbIE TIPU
MOJyYEeHUH YyTyHa.

CocTaBisITh ypaBHEHUS XUMUYECKHX
peaKIuii, MPOTEKAIOLINX MPU
MOJTyYeHUH YyTyHa U CTaJIH.
CoOronate mpaBuia 6e30macHON
paboTHl CO CpelncTBamMH OBITOBOM
XUMUH.

OOBSCHITH MPUYNHBI XUMHUYECKOTO
3arpsi3HEHUs BO3/lyXa, BOJIOEMOB U
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IIOYB.
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