


I[Inanupyemble pe3yJbTaThl
IIpenmeTHble, MeTanpeaMeTHbIE U TUYHOCTHBIE Pe3yJIbTATHI OCBOEHHS YUeOHOT0 npeaMeTa « XUMU»

IIpeameTHble pe3yabTaThl (0a30BbIN YPOBEHB):

c(hOpMUPOBAHHOCTh TPEACTABICHUI O MECTe XMMHUHM B COBPEMCHHOM HAay4YHOW KapTHHE MHUpA; MOHUMAaHHE POJU XUMHH B (HDOPMUPOBAHUHU
Kpyro3opa ¥ GyHKIIMOHAIBHOW rPaMOTHOCTH YEJIOBEKA JIJIS PEIICHHS PAKTUUYCCKUX 3a]1a4;

BJIQJICHUE OCHOBOIMOJIATAIOIIMMHA XUMUYECKUMHU MOHSATUSMU, TEOPUAMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHNE XUMUUYECKOU
TEPMHHOJIOTUEH U CUMBOJIUKOW;

BJIQJICHUE OCHOBHBIMHM METOJAaMH HAay4HOTO TIO3HAHHS, UCIOJIB3YEMBIMA B XUMUU: HAOIOJCHIE, OMMCAHNUE, N3MEPCHHE, YKCIICPUMEHT; YMCHHE
00pabarbiBaTh, OOBSACHATH PE3YNIbTATHI IPOBEICHHBIX OMBITOB U JIETATh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH METObI TIO3HAHUS TIPHU PEIICHUN
MPaKTUYECKHX 3a]1ay,

c(OpPMUPOBAHHOCTh YMEHUS JaBaTh KOJMYCCTBEHHBIC OIICHKH M MPOBOUTH PACUETHI 10 XUMHYECKUM (HOpMYJIaM U YPABHEHUSIM;

BIIAJICHUE TIPABUJIAMH TEXHUKU O€30MaCHOCTH NP UCIIOJIb30BAHUN XUMUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTHh YMEHUS MPOBOJAUTH SKCIIEPUMEHTHI PA3HOM JUIAKTUYSCKON HAIIPABICHHOCTH;

c(hOpMUPOBAHHOCTh YMEHUSI OKa3biBaTh IEPBYIO IOMOIIb IPU OTPABICHUSAX, O0KOrax W JPYrux TPaBMaxX,CBSI3aHHBIX C BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBAaHUEM.

MertanpeamerHble pe3yJibTaThI:

c(OpMUPOBAHHOCTh YMEHUS CTaBUTh LI€JIU U HOBBIE 33]1a4M B yueOe 1 103HABATEIbHON JAESITEIbHOCTH;

OBJIQ/ICHUE IPUEMaMM CaMOCTOSITEIbHOIO IUIAHUPOBAHUS IyTeH MOCTHXKEHMS LEIH, YMEHHUsS BbIOMpaTh 3P (EKTHUBHBbIE CHOCOOBI pEIIeHUs
y4eOHBIX U M03HaBaTEIbHbIX 33j1ay;

c(OpMHUPOBAHHOCTh YMEHUSI COOTHOCUTB CBOM JIEHCTBUS C IJIAHUPYEMBIMU PE3YyIbTaTaMU;

c(OpMHUPOBAHHOCTh YMEHUS OCYILIECTBISATh KOHTPOJIb B IPOLIECCE TOCTUKEHUS pe3yibTaTra, KOPPEKTUPOBATh CBOM IENUCTBUS;
c(OpMUPOBAHHOCTh YMEHUS OLIEHUBATH IPABUIIBHOCTH BBIIIOJIHEHUS YUEOHBIX 3a/1a4 U COOTBETCTBYIOIINE BO3MOXXHOCTH UX PEILIECHUS;

BBICOKHMH ypOBEHb KOMIIETEHTHOCTH B 00sacTH ucrnosb3oBanus UKT;

c(OpMUPOBAHHOCTH 3KOJIOTUYECKOTO MBIIIIJICHHS;

c(OPMHPOBAHHOCTh YMEHUS NPUMEHSTH B MMO3HABATEIbHON, KOMMYHUKAaTUBHOW M COLMAILHOW MPAaKTUKE 3HAHUS, MMOJIyYCHHBIE NPU MU3yYeHUU
IpeaMeTa.

JINYHOCTHBIE Pe3yJIbTAThI:

C(I)OpMI/IpOBaHHOCTL HOJIOXKHUTCIBHOT'O OTHOIICHUA K XUMHH, YTO 06yCJIaBJII/IBaCT MOTHBAIIUIO K y"-IC6HOI71 ACATCIIBHOCTHU B BBI6paHHOI7I C(bepe;
C(I)OpMI/IpOBaHHOCTL YMCHUS pCUIATh HpO6JICMBI IMOUCKOBOI'0 U TBOPYCCKOI'O XapaKTCpa,

C(I)OpMI/IpOBaHHOCTL YMCHUA MPOBOAUTH CaMOAaHaJIU3 U OCYIICCTBIISAITE CAMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBC KPUTCPUCB YCIICIIITHOCTHU,
C(I)OpMI/IpOBaHHOCTL HAaBBIKOB IIPOABJICHUA MO3HaBaTe/IbHOM NHUIIMATUBEI B yLIC6HOM COTPYAHUYICCTBC.



IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOI0 npeaMera « XHMHUD)

B pesynbrare nzyuenus yaeOHOTro mpeaMeTa « XUMUs» Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus:
BbInyCKHUK HAYYHTCH:

pacKphIBaTh Ha MPUMEPAX POJib XUMUH B (POPMUPOBAHUH COBPEMEHHOI HayYHON KapTUHBI MUPA M B TPAKTUYECKOM JEATEIILHOCTH YEIOBEKA,;
JEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXKAY XUMUEN U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;

pacKpbIBaTh Ha IpUMeEpax MOJI0KEHUs TEOPUU XUMUYECKOro ctpoeHust A.M. bytneposa;

noHUMaTh ¢usndeckuil cmbica Ilepunoanueckoro 3axoHa JI.M. MeHneneeBa M Ha €ro OCHOBE OOBACHATh 3aBUCHUMOCTb CBOWCTB XMMHYECKHX
3JIEMEHTOB ¥ 00pa30BaHHBIX UMM BELIECTB OT 3JIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATH IPUYMHBI MHOTO0Opa3Msl BELIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBe U CTPOCHUHU;

IIPUMEHSTh IPaBUJIa CUCTEMATUUYECKON MEXIyHapOJAHON HOMEHKJIATYphl KaK CpPE/ICTBAa pazjIu4eHUs M UACHTHU(UKAIMM BEIIECTB 10 UX COCTABY U
CTPOEHHUIO;

COCTABJIATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (POPMYIIbI OPraHUYECKUX BEIECTB KaK HOCUTENIeH HH(POPMALMU O CTPOSHUU BELIECTBA, €r0 CBOMCTBAX U
IPUHAAICKHOCTH K OIIPECIEHHOMY KJIacCy COSIMHEHHIA;

XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA [0 COCTaBy, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEKIY JaHHBIMU
XapaKTepUCTHUKaMU BEIIECTBA;

IIPUBOJIUTH IPUMEPBl XUMUYECKUX PEaKLU, PACKPHIBAIOLINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX NPEACTABUTENICH KJIACCOB OPraHUYECKUX BELLECTB C
HENBI0 UX UACHTUPHUKAIMY U 00BICHEHHS 00aCTH IPUMEHEHUS;

IIPOrHO3UPOBATh BO3MOXHOCTh NMPOTEKaHUSI XMMHUYECKHX PEaKLMi Ha OCHOBE 3HAHUHM O TUIIAX XMMHMUYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M MX
PEaKIIMOHHOM CITIOCOOHOCTH;

HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUHU U XUMUYECKUX CBOMCTBAX BELIECTB JIIsl 0€3011aCHOT0 MPUMEHEHHS B MPAKTUYECKON EATEIbHOCTH;
MPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUS MPOIYKTOB MepepabOTKM He(TH W MPHUPOJHOIO ra3a, BHICOKOMOJIEKYISIPHBIX COEIMHEHUN
(MOJIMATUIIEHA, CHHTETHYECKOIO KayuyKa, alleTaTHOIO BOJIOKHA);

IIPOBOAMTH OIBITHI IO PACIIO3HABAHHMIO OPraHWYECKHX BEIIECTB: INIMLEPHHA, YKCYCHOM KHCIIOTHI, HENPEAEIbHBIX JKUPOB, TIIIOKO3BI, Kpaxmaia,
0EJIKOB — B COCTaBE MUILEBBIX MPOJYKTOB M KOCMETHUYECKUX CPEJICTB;

BJIa/IETh MIpaBWJIaMU U TIpreMaMu 0€301acHOM paboThl ¢ XMMMUYECKUMH BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM peakIuu U CMEHIeHHs] XMMHYECKOTO pPaBHOBECHSI OT pa3MYHbIX (DAaKTOPOB C IIEJNIBIO
OIpeEIEHUS ONITUMAJIbHBIX YCIOBUN MIPOTEKAHUS XUMMHUECKUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;

MIPUBOJIUTH PUMEPHI OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil B IPUPOJIE, TPOU3BOICTBEHHBIX MPOLECCAX U )KU3HENEATEIbHOCTH OPTraHU3MOB;
MIPUBOJIUTH IPUMEPHl XMMUYECKUX PEaKLIUi, paCKPhIBAIOIIMX OOIIHe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAIIJIOB U HEMETAJLJIOB;
MIPOBOANTH pacyeThl Ha HAXOXKJICHHE MOJEKYJISIpHOU (HOpPMYINbI yriieBoJOpoJa MO MPOAYKTAM CrOPaHMSI U MO €ro OTHOCUTEIbHOW IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB;

BJIaJIETh NPaBUJIaMH 0€301acHOr0 OOPAIIeHUs C €AKUMHU, TOPIOYMMHU M TOKCUYHBIMU BELLIECTBAMH, CPEICTBAMH OBITOBON XUMHUH;



OCYIIECTBISITh TOUCK XUMUYECKON WH(OPMAIIUY TI0 HA3BaHUM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIHMIO, CONIEPKAIIylocs B COOOIIEHUSX CPEICTB MaccoBOM uHpopmammw,
pecypcax MHTepHeTa, Hay4yHO-TIONMYJSPHBIX CTaThIX C TOYKH 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSX BBISIBICHUS OLIMOOYHBIX
CyXAeHHU 1 (HopMHUPOBaHHSI COOCTBEHHOH TO3HIINH;

MIPEJICTaBIATh MYTH PelIeHUs T100aJbHBIX MPOOIeM, CTOSIINX Mepe]l YeTIOBEYECTBOM: IKOJIOIMUECKUX, SJHEPTeTUUECKUX, CHIPhEBbIX, U POJIb XUMUU B
pEIIeHUH ITUX MPoOIIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

WJUTIOCTPUPOBATH HA NMIPUMEpaxX CTAHOBJICHUE U HBOJIIOLIMIO OPTAHMYECKOM XMMUU KaK HayKW Ha Pa3IuYHbIX UCTOPUUYECKHUX ATANax €€ pa3BUTHUS;
HCIOJIb30BaTh METOJIbI HAYYHOTO TMO3HAHHS TPU BHITIOJHEHUH MPOCKTOB U Y4eOHO-MUCCIIEIOBATENLCKUX 337a4 [0 M3YYEHHUIO CBOKCTB, CIIOCOOOB
MOJIYYCHHS U PACTIO3HABAHUS OPTAHHMYECKUX BEIIECTB;

OOBSCHATH MPUPOAY U CIIOCOOBI 0OOPAa30BaHMSI XMMUUYECKOM CBSA3H: KOBAJICHTHOM (MOJSPHOM, HEMOJSPHON ), MOHHOM, METAJUTMUYECKON, BOAOPOTHON —
C IIENIBI0 OMPEEICHNUS XUMIUUYECKONH aKTUBHOCTH BEIIECTB;

YCTaHaBJIMBATh I'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMH OpPraHMYCCKUX BCHICCTB JIA 000CHOBaAHHS HpHHHHHHaﬂbHOﬁ BO3MOXHOCTHU ITOJTYYCHUA
OpTraHU4YCCKUX COGI{I/IHGHI/Iﬁ 3aIaHHOT'O COCTaBa U CTPOCHUS;

YCTaHABJIMBATL B3aUMOCBA3U MCKIAY (I)aKTaMI/I n TeOpHefI, HpH‘lHHOfI H CICACTBUCM IIPU AHAIMU3C HpO6J’I€MHLIX CI/ITyaI_II/Iﬁ 1 00OCHOBaHHUU
IMPUHHUMACMBIX pGIHeHI/Iﬁ Ha OCHOBE XMMHUYCCKUX 3HAHUM.

Coaepxxanue y4eOHOro nmpeagMera « XuMus» B y4eOHOM ILIaHe

B yue6HOM mane Ha uzydyenue xumuu B 10-11 kiaccax orBoautcs 1 yueOHbIN yac B HEAEIIO.
B aBTopckoit nporpamme M.H. AdanacreBa Ha u3ydyenue kypca xumun B 10-11 knaccax orBogutcs 70 yacoB (1o 34 4 B rony).
B paspabortanHoii paboueil nmporpamme Ha uzydeHnue kypca xumuu B 10-11 kitaccax coorBercTBeHHO 0TBOAUTCS 70 yacos (1o 34 4 B rofy).

DopMyIUpOBKM Ha3BaHUM pa3/ieloB U TEM COOTBETCTBYIOT aBTOPCKOM mporpamme. Bece mpaktuueckue paboThl, JEMOHCTpAlMU U J1a0OpaTOPHbBIE OMBITHI
B3STHI U3 IporpaMMebl Kypca xumuu ais 10-11 knaccos aBTopa M.H. AdanacreBoii.



Tabanna cogepxxanusi yaeoHoro npegmera «Xumusp» 10 kaace

Pa3gennl, TeMbl

ABTOpCKasi MporpaMmma

PaGouas nporpamma

Paznen Ne 1. Teopus
IIpupona xumuyecKux cBs3eit

XHUMHYECKOro CTpocHUA OpraunvyeCKux

coeIMHEeHM.

3

3

Pa3znen Ne 2. YrieBoaopoast

Pazngea Ne 3. Kucsiopoacoaep:kaimue opraHu4ecKue coeJMHEHM .

-

-

Tema 3.1 CiupTtsl 1 peHob!

Tema 3.2 Anbaerusibl, KETOHBI U KAPOOHOBBIC KHCIOTHI

Tema 3.3 Cnoxuslie 3¢upsl. XKupsl.

Tema 3.4 YriaeBogsbl.

Paznean Ne 4. Azorconep:kaimme opraHnvyeckue coeJMHeHus

Paszpnen Ne 5. Xumusi nosiumepos
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Tadiauua cogep:xkanusi yueOHoOro npeamera « Xumusa» 11 kiaace

Pa3zaenbl, TeMbI

ABTOpCKasi nporpaMmma

PaGouas nporpamma

[ToBTOpenue kypca xumuu 10 xiacca
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Pa3znen Ne 1. Teoperuueckue 0CHOBbI XUMHU
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Tema 1.1 Baxneiimme XuMHYeCKUE TOHITHS U 3aKOHBI

Tema 1.2 CtpoeHnue BemiecTsa

Tema 1.3 Xumunueckue peakuuu

Tema 1.4 PactBOpbI

Tema 1.5 DneKTpOXMMHUUECKHE PEAKIIUI

Pa3nesa Ne 2. Heoprannueckass XuMus

-

-

Tema 2.1 MeTtamisl

Tema 2.2 Hemeramnbl

Pa3zgea Ne 3. XumMus 4 JKN3HL
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Conep:xanue yueOHOro npeamera
10 kaace (344; 14. B HEAEINIO)
Teopusi XHMH4YeCKOI0 CTPOEHHUSI OPraHu4ecKux coeqnHennii. Illpupona xummuyeckux cBszei

Oprannueckue BemectBa. Opranudeckas Xxumus. CTaHOBJIEHUE OPraHMYECKOW XMMHUM Kak Hayku. Teopuss XMMHYECKOrO CTPOEHHUS BELIECTB.
Yrnepoausii ckener. M3omepust. M3omepsl.

CocTosiHHE 3JIEKTPOHOB B aTOME. DHEPreTUYECKUEe YPOBHU U MOIYPOBHHU. DJIEKTPOHHBIE OpOUTANIN, S- IJUIEKTPOHBI U P — 3JEKTPOoHbl. CHUH 3JIEKTPOHA.
CrnapeHHBIE JIEKTPOHBI. DIeKTpoHHast KoH(purypauus. ['paduueckue 3mekTpoHHbIE (HOPMYIBI. DIEKTPOHHAS MPUPOJA XUMUYECKUX CBSI3€H, MU CBS3b H
curma cBsizb. MeToJ BaJIEHTHBIX CBA3EH.
Knaccudukanus oprannueckux coequHeHnil. OyHKIMOHAIBHAS TPYIIIA.
YraeBogopoabl

[Ipenenbubie yriaeBogopoasl (ankanbl). Bo30ykneHHOe cocTosiHME aroma yriepoia. [ 'mOpuauszanus aTOMHBIX OpOuTanel. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE AJIKAHOB.
I'omounoru. I'omonornyeckas pasHocTs. ['omonoruueckuii psa. MexayHapoaHas HOMEHKIIaTypa OpraHM4ecKuX BenlecTs. M3oMepus yriiepoJHOro cKeleTa.
Mertan. [Tonyuenue, ¢puznueckue U XMMHUYECKHUE CBOMCTBA MeTaHa. Peakiuu 3amenieHus (raloreHUpOBaHue), TETHIPUPOBAHUS U N30MEPU3ALIUN alTKaHOB.
Henubie peakiuu. CBoOOAHBIE paguKaibl. [ aloreHONpPOU3BOIHBIE ATKAHOB.

Kpartnbie cBsa3u. HenpeznenbHble yrieBomoponabl. AnkeHbl. CTpoeHHE MOJIEKYJIbl, TOMOJOIHS,HOMEHKIATYpa U U30MepHs. Sp2 — ruGpuausanus.
OreH (3TuieH). 3omepus yriepoiaHOro ckenera u nojloKeHus ABOWHOM cBs3u. IIpocTpancTBeHHas nzomepus ( CTEpeon30MepHsl).
[TonyueHre U XMMUYECKUE CBOIMCTBA aIkeHOB. Peakiuu npucoeantenus (THIpUpOBaHUE, TaIOTCHUPOBAHUE, THAPATAIIHS ), OKUCIICHHE U MOJMMEPU3aI[N
ankeHoB. IIpaBmino MapkoBHMKOBa. BEICOKOMOIIEKYIISIpHBIE coeqMHEHU. KauecTBEeHHbIE PEaKIMK HAa JBOMHYIO CBS3b.

Ankanuensl (IMEHOBBIE YIIIEBOAOPOAbI). M3oMepuss u HoMmeHkiaarypa. JluBunaun (Oyraguena-1,3) .  Msompen (2-metmnOyraauen-1,3).
Conpspok€HHble 1BOMHBIE cBsi3u. [lomyueHue u XMMHUYECKHE CBOMCTBA alKaJMEeHOB. Peakuuu npucoenuHeHHs (TaloOreHHpOBaHUS) M MOJIUMEpU3alUU
aJIKaINECHOB.

Ankunbl. AuetunieH (3TUH) U ero romoisioru. M3omepust u HOMeHkiarypa. Meowcknaccosas uzomepus. SP-Iubpuousayus. XuMAYECKUE CBOWCTBA
aIKUHOB. Peakiuy npucoeuHEHNsI, OKUCIIEHHS U TIOJMMEPU3ALMH aJIKUHOB.

Apensl (apomaTHueckue yriieBoaopossl). M3omepus u Homenkiiarypa. benson. benzonbsHoe komibio. Tomyon. M3omepus 3amectureneil. XumMuueckue
CBOiicTBa O€H30J1a M €ro TOMOJIOroB. Peakiuu 3amMenieHusi (TallOTEHUPOBAHWE, HUTPOBAHKE), OKUCICHHE W IPUCOCIMHEHUS apeHOB. [lecTHIUIBI.
I'enernueckas CBSA3b apeHOB € APYTUMHU YTJIE€BOJOPOJIAMHU.

[TpupoaHble HCTOYHUKH YTiaeBoA0poAoB. [Ipupoansiii ra3. Hedts. [lonyTHbie HedTsHBIE ra3pl. KaMeHHBIH yroms.

[Tepepabotka HedTu. Ileperonka nedtu. Pextuduxanmonnas kosjonHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenpoaykrtoB. Tepmuueckuid u
KaTaJIUTHYECKUN KpekuHru. [nponus.

Kucaopoaconepxamme opranumveckue coeauHeHusi. Kucioponconepskanye oOpraHudeckue coeAuHeHHs. OJHOaTOMHBIE NPEENbHBIE CIUPTHI.
OyHKIMOHANbHAS Tpynna cnupToB. M3omepus M HOMEHKiIaTypa CHOUPTOB. MerTaHoN (METUIIOBBIM cOUpT). DTaHON (ITHIOBBIM cnupt). [lepBuuHbIi,
BTOPUYHBIN U TPETUUHBIN aTOM yriiepoaa. BogopoaHas cBA3b.



[Monmyuyenne u xuMuveckue cBoiicTBa ciupToB. CrimpToBoe Opoxkenune. depmenTsl. Bogopoansie cBsizu. PU3NOIOTHUECKOE ASHCTBIE METaHOJA U 3TaHOJA.
ATKOronusm.
MHoOroaToMHbI€ CIHUPTHI. JTUJIEHIJIMKOJIb W INIMLEPUH. XMMHUYECKHUE CBOMCTBA IPEENbHBIX MHOIOATOMHBIX clnUpTOB. KauecTBeHHas peakius Ha
MHOT'OaTOMHBIE CITUPTHI.
®eHoubl. ApoMaTuiyeckue ClIUpThl. XUMUYecKHue CBOMCTBa (penona. KauecTBennas peakius Ha (eHOIM.
KapOonunshsle coenunenus. KapoonmneHas rpynna. Anbaeruasas rpynna. Ansaerusl. Keronsl. U3oMmepus u Homenknarypa. [Tomyyenue nu xumudeckue
CBOMCTBA aJIbJCTUI0B. Peakiiuy OKUCIICHUS U IPUCOCIUHEHN albAeru10B. KauecTBeHHbIE peakliMy Ha aJIbIECTUBIL.
KapOonoBele kucnotel. KapOokcunbHas rpynna (kapOokcorpymma). M3oMmepuss 1 HOMEHKIATypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE NpeeibHbIC
KapOOHOBBIE KUCIOTHI. lodydeHne OHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOWCTBA OJHOOCHOBHBIX MPEICIBHBIX KapOOHOBBIX
KHCI0T. MypaBpuHas KUCIOTa. YKCYCHast KHCI0Ta. ALIETaThI.
Crnoxuble 3¢upsl u xupsl. Homenkmarypa. [lomydenne, XumMudeckne CBOMCTBAa CIOXKHBIX 3¢upoB. Peaknus stepudukammm. Ilemounoir ruaponus
CJII0KHOTO dupa (OMBUICHHE).
Kupst. TBepabie KUpbI, KUAKUE KUPbl. CHHTETHUECKHE MOIOIINE CPECTBA.
VYrneBoasl. Monocaxapubl. ['moko3za. @pykroza. Onurocaxapunsl. Jucaxapuasl. Caxapo3sa.
[omucaxapuasl. Kpaxmain. ['mukoren. Peakius nonukonaencanuu. KauecTBeHHas peakius Ha kpaxmadn. Llemmonosa. Anermmenitono3a. Knaccupukanus
BOJIOKOH.
A3oTconepiKalie OpraHn4eckie CoeIMHEHNUS.
A3oTcozepkaliue OpraHMYecKue coeluHeHus. AMUHBL. AmuHOrpynna. AHwiuH. IlosyueHue M XMMHUYECKHE CBOMCTBA AaHWJIMHA. AMHUHOKHUCIIOTHI.
W3omepust u HomeHkiarypa. bunonsipubiii non. Ilentuanas (amuanas) rpynna. [lentuaHas (amugHasi) cBsi3b. XMMHUYECKHE CBOICTBA aMHHOKHCIOT.
Ilentuasl. Ilonunentuasl. I auuH.
benku. Ctpykrypa OenkoBoi MoJIeKysbl (IEpBUYHAs, BTOPUYHAs, TPETUYHAs, YETBEPTUYHAsA). XMMUYECKHE CBOWCTBA OenkoB. [leHaTypauust 1 Truapon3
6enkoB. L[BeTHbIE peakiy Ha OeNKH.
A3sotconepkamue rerepouukinueckue coequuenus. [upuaun. [uppout. ITupumuaun. Iypus. A3oTucteie OCHOBaHHS.
Hyxneunossie kucnorsl. Hykneoruel. KoMinemMeHTapHbIe a30TUCTBIE OCHOBaHMSL.
XuMHuA U 300pOBbe yenoBeka. apMakosiorndyeckas XuMusl.
XuMmus mMoJIMMepoB
[Honmumepsl. Crenens nonumepusanuu. Monomep. CTpykTypHOe 3BeHO. TepmorutacThuHble noiauMmepbsl. Crepeoperyisipble noaumepsl. llomuatumnen.
[omunponunen. [lonurerpadropatunen. TepmopeakTuBHble oauMepsl. denonodopmanbaeruaisie cMoinbl. [Inmacrmacesl. @enomuacTbl. AMUHOIUIACTHI.
[Tenonnactsl. [lpupoausiii kayuyk. Pesuna. 96ouut. Cunternueckue kayayku. CunreTnueckue BoiokHa. Kanpon. JlaBcan.
JdemoHcTpaumu.

e (OO0pa3iubl OpraHuYecKUX BEUIECTB U MaTepHaioB. Moenu MOJIEKyJl OpraHMYECKUX BEIIECTB

e OTHOLIEHHNE aTKaHOB K KUCJIOTaM, LIeJI04YaM, pacTBOPY NEpMaHraHaTa Kajius U OpOMHOHN BOJIE.

e Mojenu MoJeKys TOMOJIOroB U n3oMepoB. [lonydyenue ameruneHa kKapouIHbIM criocoboM. B3aumoeiicTBue aneTuiieHa ¢ pacTBOPOM IIepMaHTraHara

Kanus 1 OpomHOW Bonoil. ['openue aneruneHa. PasnmoskeHue kayyyka NMpU HarpeBaHUM M HCIBITAaHUWE MPOAYKTOB Pa3joKeHUs. 3HAKOMCTBO C
o0pa3iaMu KayqyKoB.



benzon xak pactBopurens. ['openue 6eH3zomna. OtHomeHue 6eH301a K OpOMHOI BOJIe ¥ pacTBOpY MepMaHraHaTa kanus. OKucIeHrue ToIyoia
PacTBopeHue B arieToHe pa3IUYHBIX OPTaHUIECKHIX BEIIECTB.

e (OOpa3ipl MOIIIUX M YUCTSIIUX CPEACTB.

e  OO0Opa3ipl I1acTMacc, CAHTETHYECKUX KAydyKOB U CHHTETHUECKUX BOJIOKOH.
JlaGopaTopHbie ONbITHI.

1. UsrotoBiieHHe MOENEH MOJIEKYI YIIIEBOIOPOIOB

2. O3nHakomiieHHE C 0Opa3laMu MPOaYyKTOB HedTenepepaboTKu

3. Oxwucnenune Metanais (3Tanans) okcuaom cepedpa(l).

4. OxucneHve MeTaHajs (3TaHasA) THAPOKCUIOM Meau(2)

5. PacTBOPHUMOCTB KUPOB, JOKA3ATEIHCTBO UX HEMPEACILHOTO XapaKTepa, OMBUICHUE KUPOB.
6

7

8

9

CpaBHeHUE CBOIMCTB MblJIa U CUHTETUYECKUX MOIOIIUX CPEJICTB
CBoiiCTBa TIIIOKO3bI KaK aJIbJICTH0CITUPTA.
B3aumoneiicTBre caxapo3bl ¢ THIPOKCUAOM KaJIbIIHSL.
[IpurorosneHne kpaxMaabHOTO KIEHCTEPA U B3aUMOJACUCTBUE C MOJIOM.
10. 'mpponu3 kpaxmaia.
11. O3nakomieHue ¢ oopa3amMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
12. IIBeTHBIC peakuy HA OEIKU
13. CBoiicTBa KampoHa.
IIpakT4yeckue padoThI
1. « Ilomy4eHue 3TUIICHA U OTIBITH C HUMY.
2. «ITomyuenue u cBOMCTBa KAPOOHOBBIX KUCIIOTY.
3. «Penrenne sKcriepUMEHTAFHBIX 33/1a9 Ha PAcliO3HABAaHHE OPraHUIECKHUX BEIIECTBY.
4. «Pacnio3HaBaHUeE MJIACTMACC U BOJIOKOH.



Conep:xanue yueOHOro npeamera
11 kmace (344: 149. B Heem0)

Teopernyeckne 0CHOBBI XUMHH

Bakneiiine XuMU4uecKue MOHATUS U 3aKOHBI. XHUMHUYECKHUH 3JIeMEeHT. ATOMHBIN HoMep. MaccoBoe uncio. Hyknuasl. Panuonykiauast. U30TomnsI.

3aKOH COXpaHEHHs MaccChl BEIIECTB. 3aKOH COXpaHEHMs W mpeBpaiueHus sHepruu. Jledexr maccsl. Ilepuoauueckuil 3akoH. DieKTpoHHAss KOH(Urypanus.
I'paduueckas snexkTpoHHass Gopmysa. PacrpeneseHue 3JIEKTPOHOB B aroMax 3JIEMEHTOB MalIbIX W OOJBIIMX IEPUOIOB, S-, P-, O- u f —31eMeHTHI
Jlantanouasl. AkTUHOUIBI. ICKyCCTBEHHO MOTydEHHBIE 2JIEMEHThl. BaneHTHOCTh. BajleHTHBIE BO3MOKHOCTH aTOMOB. BOOpOIHBIE COECNMHEHNH.

Crpoenue BemectBa. Monnas cBsa3b. KoBanenTHas (MmoJsipHasi M HEMOJSIPHAs) CBSA3b. JJIEKTpOHHAs Gopmya. Mertamueckas cBsi3b. BogopoaHast cBA3b.
['uOpuau3anmsi aTOMHBIX OpOUTasIeH.

Kpucrannel: aroMHble, MOJEKYJISpHbIE, HOHHBIE, METAJUIMUECKHE. DJIEMEHTapHas sSUehKa.

[Tomamopdusm. [Tomumopdubie Mmoaudukanuu. Amtorponus. M3omepus. ['omonorus. XuMUYECKUN CUHTES.

Xumnuaeckue peakiuu. OKUCIUTEIFHO — BOCCTAHOBUTEIBHBIE PEAKIMH. Peakiuu pas3inokeHusi, COSIUHECHUs, 3aMeIleHus, oOMeHa. DK30TepMHUYECKHE U
sHA0TepMHUecKue peakuuu. OOpaTuMble U HeoOpaTumble peakuuu. TertoBoit 3¢ dekr peakuuu. 3akoH ['ecca. Tepmoxumudeckue ypaBHeHus. Teruiora
oOpa3zoBanus. Termiora cropaHusi.

CKOpOCTbh XMMMUYECKOHN peaKIMi. AKTUBHP.OBAHHBIN KOMIUIEKC. 3aKOH JEMCTBYIOMMUX Macc. KuneTnueckoe ypaBHEHNE peaKLUu.

Karamus. Karamuzatop. MuruOurtop. I'oMoreHHwlii u rereporeHHbli karanu3. Karamuruueckue peakuuu. Xumudeckoe paBHoBecue. [lpuniun Jle
HlaTtense.PacTBopsl. JucnepcHslie cucteMsl. I'pyboaucnepcHble cucteMsl (Cy3neH3uu U aMyiabcun). Komnonanele pactBopsl (301u). Aspo3onu. CrnocoOsl
BBIPQXEHUS KOHIIEHTPAIMKU pacTBOPOB. MosipHas KOHLEHTpaLus (MOJIIPHOCTD). DJAEKTPOIUTHI. DJIEKTpoInTHYECKas auccoruanus. CTeneHb JUCCOLUaIiu.
KoncranTa nucconuanuu. Bogopoauslit mokasarens. Peakiuu noHHOro oomMeHa. I'naponu3s opranudeckux BemecTs. [ naponus coneil. DneKTpoXuMuueckue
peakuuu. ['anpBaHnyeckuil aneMeHT. DnekTpoasl. AHof. Katon. AkkymynsaTop. ToOIIMBHBIA 37€eMEHT. DIEKTpOXUMUs. Psll cTaHIapTHBIX 3JIEKTPOJHBIX
noreHuuanos. Cranpaptele ycioBus. CTaHAApTHBIM BOJOpOXAHBIM moreHiuan. Kopposus MeramioB. XUMHUYECKass M JJIEKTPOXUMHUYECKas KOPpO3US.
DNEeKTPOIN3 BOJAHBIX PACTBOPOB U PACIIJIABOB.

Heopranuyeckasi Xumus

Mertannsl. CiocoObl moxydeHust MeTajuioB. Jlerkue u Tskénble MeTallbl. JIETKOIIaBKre U TYroljaBKue MeTauibl. Meraminyeckue  3iaeMeHThl  A- u b-
rpynn. Menb. [uak. Tutan. Xpom. XKenezo. Hukens. IInaruna. Crumael. Jlerupyromue no6asku. Uépuble metamuibl. L{BeTHble MeTamuibl. UyryH. Cranb.
JlerupoBannbie ctamu. OKCUAbl U THAPOKCUIBI MeTaiuioB. Hemeramsl. [IpocTeie BemecTBa — HemeTtaiusl. Yraepoa. Kpemuunit. Azot. @ocdop. Kuciaopos.
Cepa. @rop. Xnop. Kucnorneie okcuasl. Kuciaopoacoaepskamue kuciaotsl. CepHas kuciaoTa. A30THast KUciioTa. BogopoiHble coeTMHEHUST HEMETAIIIOB.
['eneTnyeckas CBA3b HEOPTaHUYECKUX U OPTaHUYECKNX BELIECTB.

XuMHUS U )KU3Hb

XuMHUYEcKasi MPOMBINUIEHHOCTb. XUMHUYECKas TEXHOJIOTHMS. XUMHUKO TEXHOJOTWYECKHE IPHUHIHUIBI IPOMBINUIEHHOTO IOJYyYEHUs MeTauioB. YUepHas
metainyprus. [IpousBoactso uyryHa. JlomeHHas neds. Ariaomepaunus. IIpomsBoactBo cramu. Kucnopoassiii koH BepTep. be3oTxoqHoe mpou3BOICTBO.
Xumus B ObITy. [IponykTel nutanus. beitoBas xumus. Otnenoynsle MaTepuaibl. JlekapcTBeHHbIE Ipenaparbl. JKOJOTHYeCKH MOHUTOpUHT. [IpeaensHo
JIOIyCTUMBIE KOHLIEHTPALUU.



JdemoHncTpanmu.
e Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUNINYECKUX KPUCTAJUIMYECKUX PEHIETOK.
Mopenu MONEKyJ H30MEPOB U TOMOJIOTOB
Paznuunble TUITBI XUMUYECKUX PEaKLUid, BUIEOONBITHI 110 OPraHUYECKON XUMHUH.
OO0pa3ibl METaJUIOB U UX COCTUHEHUH, CIIJIaBOB.
B3anmoneiicTBre METAIOB C KUCIOPOAOM, KHUCIOTaMH, BOJOM.
Jloka3aTenbCcTBO aM(POTEPHOCTH ATFOMHUHHUS U €T0 TUIPOKCUIA.
B3aumMogeiicTBre Meau U jkele3a ¢ KUCIOPOA0M; B3aUMO/ICHCTBHE MEU U JKeJle3a ¢ KUCIOTaMu (CepHasi, CoJIsiHas).
[Monyuyenue ruapoxcuioB meau (1) u xpoma (L), oxcuga meau.
B3anMopeiicTBre OKCHIOB U TUJIPOKCUIOB METAIIOB C KUCIOTAMM.
JlokazaTenbcTBO amdorepHocTu coequHenuit xpoma(1Ll)
OO0pa31bl HeMeTaJIoB.
Monenu KpucTalIn4ecKuX peméTok aimMasa u rpadura.
[Tonyyenue ammMuaka v XJ0poOBOAOPO/IA, PACTBOPEHHUE UX B BOJE, 10KA3aTENbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.
Cxuranue yriisi U cepbl B KUCIOPOJE, ONPECICHUE XUMUYECKUX CBOMCTB MPOAYKTOB cropaHus. BzaumonelcTBue ¢ Meapt0 KOHUEHTPUPOBAHHOU
CEPHOM KUCIIOTHI, KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THON KUCIIOTHI.
e (OO0pasupbl cpeAcTB OBITOBOI XUMUU, HHCTPYKIIMHU 110 UX TPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.
1. U3ydeHue BIUSHUS pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEeaKLUi
2. Ormpenenenue peakiiuy Cpeibl YHUBEPCATBHBIM HHAUKATOPOM.
3. T'maponus conei.

IIpakTH4eckue padoThl
1. TlpuroroBieHue pacTBOPOB € 3aJJaHHOW MOJIIPHOW KOHLEHTpALUE.
2. PemeHue sKCriepUMEHTAIBHBIX 337134 110 TeMe «MeTab»
3. Pemenue skcniepuMeHTaNBHBIX — 3aad 1o TeMe «Hemeramsny

HpaKTI/I‘—IeCKI/Ie pa6OTBI CTPpYIIIUPOBAHELI B OJIOKM — XUMHYECKHUE IMMPAKTUKYMBI, KOTOPBIC CIIY>KAT HE TOJBKO CPCACTBOM 3aKPCIIJICHUSA YMeHHﬁ 1 HaBBIKOB, HO
TAK¥XE U CPCACTBOM KOHTPOJIA 3a KaUCCTBOM UX C(I)OpMI/IpOBaHHOCTI/I.

10
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TemaTudeckoe NJIAaHHPOBAHHUE C ONpPeaCJC€HUEM OCHOBHBIX BU10B y‘lGﬁHOﬁ ACATECJIbHOCTH.

10 kaace

Tembl, BXoAsIIIINE B JAHHBIH pa3aeJt

OcHoBHOe coep:kanne
o TeMaMm

XapakTepucTUKAa OCHOBHBIX BUJI0B
AesITeIbHOCTH Y4eHUKA
(Ha YpOBHe Y4eOHBIX JelicTBHIi)

10 k1acc

Teopusi XMMHYeCKOI0 CTPOCHHUSI OpraHnvecKux coenquHenmnii. [lpupona xumuyeckux cszei. (3 1)

Oprannveckue BeuiecTBa. XUMHUECKOE CTpoeHHe. TeopHsi XUMUYEeCKOTo
CTPOEHHUS BEIIECTB. YTJECPOAHBIM CKeEJeT. N3omepus. HMzomepsl.
DHepreTHYecKre YpOBHH U MOYPOBHH. DIEKTPOHHBIC opOuTamu. S u P —
OnexkTpoHbl. CrnuH 371ekTpoHa. CHapeHHbIE 3JIEKTPOHBL. DJIEKTPOHHAs
koHurypanus. ['padudeckne snexTpoHHBIE Qopmynel. CurmMa u ma -
CBsI3U. MeToJ BaleHTHBIX cBsi3el. OYHKIIMOHANbHAS IpyIIa.

1.IlpenMeTr OpraHuYyecKol XUMHH.
Teopus  XMMHYECKOIO  CTPOECHUS
OpraHUYECKUX BEILIECTB.

2. CocrosiHME 3JICKTPOHOB B aTOME.
OJNIEKTpOHHAsT MPUPOJA XUMUYECKUX

CBs3el B OpraHUYECKUX
COCIUHECHUSX.

3.  Kraccudukarus  coenuHEHHH
OpPTraHNYECKUX.

JeMoHcTpanmnu. O06pasubt
OpPraHn4CCKUux BCIICCTB u
MaTepuaioB. Moaenu — MoJeKyln

OpPraHNYCCKUX BCHICCTB

OOBACHSTS, noueMy OpPraHUYECKYIO
XUMHUIO BBIIEIMIAM B OTAEIBHBIM pa3aen
XUMUH. Ilepeuncnste OCHOBHBIE
MPEINOChUIKM  BO3HHUKHOBEHHUS  TEOPHUH
XUMHAYECKOTO CTpoeHus. Pasnuuats Tpu
OCHOBHBIX THIA YIJIEPOJHOIO  CKeJeTa:
Pa3BETBICHHBIA,  HEPA3BETBICHHBIA U
uukiandeckuid.  Ompenendarts — Haaudue
aTOMOB yIJIepoZa, BOIOpPOJa M XJopa B
OpraHMYeCKHX  BellecTBax.  Pasznmuuath
MOHATHSL  <«QJIEKTPOHHAs 00O0JIOUKa» |
«NeKTpoHHass opOutamb». M300paxars
9JIEKTPOHHbIE  KOH(UIypalud  aTOMOB
JIeMeHTOB 1-ro u 2-ro TepuomoB ¢
MOMOIIBIO DJIEKTPOHHBIX H TpadUvecKuX
IEKTPOHHBIX ¢dopmyi. OOBsICHATD
MEXaHu3M 00pa30BaHUs U OCOOEHHOCTHU G-
u m- cBsized. OnpenensTb NpUHAAIEKHOCTD
OpPraHMYeCcKOro BELIeCTBA K TOMY WM
WHOMY KJIacCy MO CTPYKTYypHOH Gopmyiie

2. Yraesonoponsl (9 1)

2.1. [IpenensHbIe yriIeBOAOPOAbI — AJTKAHBI (2 1)

IIpenensHble yriueBogopoas! (ankanbl). Bo30yxxaéHHoe cocTosHHE aToMa
yrnepoga.  [uOpuamsaumst ~ aTOMHBIX — OpOHUTajei. I'omomnoru.
T'omonornueckas pasHocTb. l'oMosiornmueckuil psa. MexayHapoaHas
HOMEHKJIATypa OPTaHWYeCKUX BEIIECTB. M30Mepus yriaepoaHOro cKejera.
Peakiun 3aMeIeHHs (ranorennpoBaHue), JIETUAPUPOBAHUS,
n3oMmepuzaunu  ankaHoB. llemnble peakumu. CBoOOJHBIE paAMKaJbL.

4. DNeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
AJIKaHOB. ] '0OMOJIOTH U U30MEPHI
aJIKaHOB.

5. Mertan MIPOCTENIINI
MPECTaBUTEIb AJIKAHOB.

OOBSICHATP TPOCTPAHCTBEHHOE CTPOECHHE

MOJICKYIT aJIKaHOB Ha OCHOBE
MpEJICTaBICHUI 0 THOpHUIU3AIHAH
opOuTaneit aToma yrieposa.

W3roraBnuBaTh MOJENIN MOJIEKYJN alKaHOB,
PYKOBOACTBYSICh  TEOPUEN XMMHYECKOIO
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Fanorel{onpomBonHHe AJIKAaHOB

JdemMoHcTpanum. OtHo1eHHe
QIKAHOB K KHCJIOTaM,  IMIeJ04aM
pacTBOpy MepMaHraHaTa Kajaus |
OpOMHOI BOJIE.

CTPOCHUA OpraHu4eCKux BCIICCTB.
Ot1nnyath TOMOJIOTH oT HN30MCPOB.
Ha3epiBaTh ankaHbl 110 Me)KI[yHapOI[HOfI
HOMCHKJIATypE. CocTaBIITh YpaBHCHUA

JlabopaTopHbIii ONBIT. | XUMUYECKUX PEAKIUM, XapaKTEepU3yHOUIUNX
WsroroBnenne Mopene MOJEKYN | XAMUYECKHE CBOMCTBa METaHa M €ro
YTIEBOJOPOIOB romojoroB. Pemate pacu€THbie 3a7auu Ha
BBIBOJT (hopMyIBI OpPTaHUYECKOTO
BEIIEeCTBA.
2.2. HenpenenbHble YrieBOAOPOAbI (ATKEHbI, AJKATUEHbI H AJIKHHBI) (4 1)

Kparneie cBs3u. HenpenenbHble  yriieBomopoAbl. AJNKEHBL. SP -
I'nbpunmzanus. Oten (dtmieH). M3oMepus MONOXKEHUS TBONHON CBS3H.

IIpoctpancTBEeHHAs n30Mepus (crepeo-uzomepus). Peaxun
npucoeiuHeHusl  (TMApUpPOBaHWE, TaJOTeHUPOBAHUE, TUApaATaINs),
OKHCIICHHS M  HOJNMMEpPU3alHM  aJKEHOB.  BBICOKOMOJIEKYJSpHbIE

coequHeHus. KadecTBeHHbIE peaklMKM Ha JBOWHYIO CBS3b. AJIKaJHEHBI
(mueHoBbie yrneBogopoabl). JuBuamn (Oyragmen-1,3). Hzompen (2-
MeTmiiOytaauen-1,3).  ConpspkéHHbIE — JTBOWHBIC  CBsS3M.  Peakuuu
npucoeNnHEHUsT (TaJOTCeHUPOBAHWS) W TOJNHMEPH3AINHA allKaTueHOB.
Auerunen  (3TmH). MexkiaccoBas — u3oMepus.  SP-I'mOpuamzanms
JNEKTPOHHBIX opOuTtanei. Peakuuu mnpucoenquHEHMA, OKHUCICHHS U
MOJIMMEPU3AIAY ATKHHOB

6. HenpenenbHbIe YIJICBOIOPOJIEI.
AJIKEHBI: CTpOCHHE MOJIEKYIL,
romoJorus u uomepus. Ilomydenue,
CBOICTBA U IPUMEHEHUE AJIIKEHOB.

7. IlpakTmyeckasi padora Nel
«llomy4yeHne 3THI€Ha W OIBITHI C
HUM.

8. AnkagueHsl.

9. ALileTUIEH B €r0 TOMOJIOTH.
Jdemoncrpauuu. Mozaenun MOJEKy
TOMOJIOTOB U nu3oMepoB. llomyuenue
aneTmwieHa KapOWIHBIM CHOCOOOM.
Bsaumoaeiicteue aleTuiIeHa C
pacTBOpOM TMepMaHTaHaTa Kajausi u

OpoMHOI BOJOM. l'openue
anetwieHa. PasnoxeHue Kaydyka
IpH HAarpeBaHWd W  HCIBITAHUE
MIPOIYKTOB pas3ioKeHus.

3HaKOMCTBO ¢ 00pa3laMy KayqyKoB.

OOBACHIATH MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI STHUIIEHA Ha OCHOBE
MPEJICTABICHUH O TMOPUAM3AIMUA ATOMHBIX
opOuTanei yriepoa. N3o06paxarhb
CTPYKTypHBIE (OPMYIIBI allKeHOB W WX
HM30MEPOB, Ha3bIBaTh aNKeHBl  TIO0
MEXYHapOIHON HOMEHKJIIATYpE,
COCTaBJISITh  (POPMYINBI AKEHOB IO HX
HA3BaHUSM.

CocTaBlsATh YpaBHCHUA XUMHNYECCKHUX
peakiuii, XapakTepU3yIIUX XHUMHUYECKHE
cBoiictBa ankeHoB. [lomywyaTth aTHIICH.
Jloka3piBaTh  HEMpeAeNbHBIH  XapakTep
STHJIEHA C T[OMOIIBIO0  KadeCTBECHHOM
peaknuu Ha KpaTHble cBs3u. COCTaBIATH
ypaBHEHUS XUMHYECKUX peaxiuii,
XapaKTEepU3YIOLIUX HEIpPEAEIIbHBII
xapakTep ankaaueHoB. OOBIACHATH SP-
rUOpUAN3aAI0 W MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYIIbI alleTHIICHA, Ha3bIBATh
TOMOJIOTH alleTHJICHA IO MEXJTyHapOIHOM
HOMEHKJIaType, COCTaBJIATh  ypPaBHEHHS
peakuui, XapakTepU3yIOIUX XUMHYECKUE
CBONCTBA alleTUIEHA

2.3. Apensbl (apoMaTHdecKue yriesoaopoan) (1 1)

ApeHnsl (apoMaTHyeckue yriaeBoAopoabl). benszon. benzombHoe KoONbIIO.
Tonyou. Nzomepus 3aMECTUTENEH. Peakuun 3aMEILCHUS
(ranoreHnpoBaHUe, HUTPOBAHKE), OKUCIICHHS W TPUCOSIMHEHUS] apeHOB.

10. bBeHszon u €ro TOMOJIOTH.
CsoiicTBa 0€H3051a ¥ €r0 TOMOJIOT'OB.
JdemoHcTpanum. Benson KaK

OO0BACHITD ANEKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJIbI
OeH3oI1a.
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Ilectunmmel. ['eHeTHYecKas CBSA3b apEHOB C IPYTUMHU YTIECBOIOPOIAMHU

pactBoputenb. [opeHne OeH3ona.
OtHomienne OeH307Ma K OpOMHOM
BOJE€ W DacTBOpYy IIe€pMaHTraHaTa
kanusi. OKUCIIEHUE TOTyoJia

N3o0paxkatb  CTPYKTYypHYIO  (HOPMYITY
OcH30J1a IBYMS CTIOCOOaMH.
OOBACHATh, KaKk CBOMCTBa  OcH30J1a

00yCJIOBJICHBI CTPOCHUEM €T0 MOJICKYJIHI.
CocCTaBIATh ypaBHEHHS peaKIuii,
XapaKTePU3YIONINX XUMHUYCCKHE CBOWCTBA
OeH30I1a U €ro TOMOJIOTOB

2.4. IlpupoaHbie HCTOYHUKH

U nepepadoTKa yriaeBoaopoaos (2 1)

[pupoansiii ra3. Hedte. [lonyTHbie HEQTAHBIE Ta3bl. KaMeHHBIN YTrob.
Ileperonka wHedTH. PekTndukanmonHas KojoHHa. beHswH. JIurpowHh.
Kepocun. Kpekunr nedrenpoaykros. [Tuponuns

11. [Ipupoausie HUCTOYHUKHU
YII€BOAOPOIOB. [lepepaboTka
He(TH.

12. Kourpoabnasi padora 1 1o
Temam  «Teopus  XMMHYECKOTO
CTPOCHHUS OpPTraHNYECKUX
COEMHEHUI», «YTIEBOIOPOIBI».
JlaGopaTopHblii OIIBIT.
OzHakomIIeHHE c oOpasramu

MPOAYKTOB HedrenepepaboTku

XapakTepHu30BaTh COCTaB IIPUPOJHOIO rasa
U TIOITyTHBIX HE(TSHBIX T'a30B.
XapakTepu3oBaTh CIOCOObI INEpepaboTKu
HepTH. OOBACHAT, OTIHUYME OeH3WHA
IPSIMOI IEPETOHKU OT KPEKUHT - OCH3HHA.

3. Kucaopoacoaep:kamue oprannyeckue coenuuenust (11 u)

3.1. Cnuptsl u penoanl (3 u)

Kucnoponconepxamue opranudeckue coeguHeHus. OIHOATOMHBIE
npeienbHble  coupThl. DyHKIMOHANBHAS Tpymna CcnuproB. MeTaHot
(MeTmioBBIH criupT). DTaHou (3TWIOBBIN criupT). [lepBUUHBIN, BTOPUYHBIN

U TPEeTUYHBIM  aToMbl yriepona. BopopomHas cBs3b. CouproBoe
OpoxeHue. DepMEeHTHI. Bonopoansie CBSI3H. AJTKOTOITH3M.
MHOT0aTOMHBIE CHHUPTHL. JTWICHTIUKONb. | unepun. KadecTBeHHas

peaxiusi Ha MHOTOaTOMHBIE CTIUPTHI. DEeHONMBI. ApPOMAaTHYECKHE CITUPTHL.
KauecTreHHast peakiusi Ha heHOI

13. OpHOoaTOMHBIE
CITUPTEHL.

[Tonyuyenue, xuMHUeCKUE CBOICTBA U
MIPUMEHEHNE OJIHOATOMHBIX
MpEeACIbHBIX CIIUPTOB.

14. MHOrOaTOMHBIE CIUPTHI.

MpeaACIbHbIC

15. ®eHombI W apoMaTUYECKHe
CTIMPTHI.

JlaGopaTopHble ONbITHI.
OxucneHne  3TaHola  OKCHIOM

menu(Il). PactBopenue rimiepuHa B
BOJIC M PEAKIUs €ro ¢ THAPOKCHIOM
menu(IT). Xumudeckue CBOICTBa
(henona

Nzobpaxatp
OTHOATOMHBIX  TPEAENBHBIX  CIHPTOB.
OObscHATE  00pa3oBaHHME  BOJOPOAHOM
CB3M M €€ BIMSIHUE Ha (QUIHUECKHE
CBOICTBa CIIMPTOB. CocraBnsTh
CTPYKTYpHBIE (OPMYJIBI CHHPTOB M HUX
H30MEPOB, Ha3plBaTh  CHOUPTHl IO
MEXYHapOIHON HOMEHKJIATypE.
OOBSICHATH 3aBHCHMOCTH CBOICTB CIIPTOB
OT HaMuuusi (YHKIMOHAIBHOW rpynmsl (-
OH). CocrtaBisiTh ypaBHEHHS pEaKUuH,
XapaKTepHU3YIOIUX CBOWCTBA CUPTOB U UX
MIPUMEHEHHE. XapakTepru3oBaTh
¢u3nonoruyeckoe JeicTBUE MeTaHoJa H
stanona. COCTaBISITh YPaBHEHUS PEaKIii,
XapaKTEePU3YIOIINX CBOICTBa
MHOTOaTOMHBIX  CIIUPTOB, U TPOBOIUTH

o01mIyto hopmyiry
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KauyeCTBEHHYIO PEaKIuio Ha
MHOT'0aTOMHBIE CITUPTEHL. OOBSICHATD
3aBHCHMOCTh CBOWCTB (DEHOJIA OT CTPOCHHS
€ro MOJICKYJIbI, B3aMMHOE BIIUSTHUEC aTOMOB
B MOJeKyJle Ha mnpuMmepe QeHona.
CoCTaBIATh ypaBHEHUS peaxiui,
XapaKTEePU3YIONUX XUMHUYCCKHE CBOHCTBA
(dheHoma

3.2. Aupjaeruabl, KETOH

bl M1 KApOOHOBBIE KHCJIOTHI (3 1)

Kapbonunbueie coenunenus. KapOonunpHas rpynma. AJbJeruaHas
rpymnmna. Anpaerugsl. Ketonel. Peakunu oKuCIEHUS W TPUCOETUHEHUS
anprerunoB. KayecTBeHHble peakumd Ha anpaerunsl. KapOoHOBbIE
kucnotel. KapOokcwnpHast rpymma (xkapOokcorpymma). OIXHOOCHOBHBIE
npefieNbHbIle KapOOHOBBIE KHCIOTHL. MypaBbHHAs KHCIOTa. YKCycHas
KHCIIOTa. ALIETaThI

16. KapOoHuIbHBIE COCAMHECHUS —
anpaeruasl U KetoHbl. CBOWMCTBA U
MPUMEHCHHUE aJTbICTHIIOB.

17. Kapb6onossie KHCIIOTHI.
XUMUYECKUE CBOICTBA u
[IPUMEHEHUE OJITHOOCHOBHBIX

HpeIenbHBIX KApOOHOBBIX KHUCIIOT.
18. IlpakTuueckasi padora Ne 2

«ITonmyuenue u CBONCTBa
KapOOHOBBIX KHCIIOT».
JdemoncTpanuu. PactBopeHue B

allCTOHE PA3JIMYHBIX OPraHUYCCKUX
BCIICCTB.

JlaGopaTopHble ONBITHI.
Oxucienne MeTaHais  (dTaHams)
okcugmoMm  cepebpa(l). Oxucnenue

MeTaHals (dTaHallA) THAPOKCHIIOM
menu (I1)

CoctaBisiTe  (GOPMYNIBI  U30MEPOB |
TOMOJIOTOB aNbJETHIOB U Ha3blBaTh UX IO
MeXTyHapOTHOM HOMEHKJIaType.
OOBsACHATH 3aBHCHMOCTD CBOICTB
albIETHIOB oT CTpOEHHUS ux
¢yHKIIMOHANBHON  rpymnmel.  [IpoBoanTh
KaueCTBEHHbIE pPEaKIMH Ha aJIbICTHIBL.
CocTaBnsTh ypaBHEHUS peaKIuii,
XapaKTepU3YIOIINX CBOHCTBA ajbJeTHIOB.
CocraBmate  (GopMyIbBl  H30MEpPOB U
TOMOJIOTOB ~ KapOOHOBBIX  KHCIOT |
Ha3plBaTh WX 10  MEXJIYHAPOIHOU
HOMeHKIaType. OOBICHITH 3aBHCUMOCTH
CBOICTB KapOOHOBBIX KHCJIOT OT HAJIUYHSA
¢ynkumonaneHoir  rpymmsl - (-COOH).
CocTaBisTh YpaBHEHUS peaKIuii,
XapaKTepU3yIIINX CBOHCTBA KapOOHOBBIX
KucnoT. [lomyyaTrb YKCYCHYIO KHUCIOTY H
JIOKa3bIBaTh, YTO TO BEHIECTBO OTHOCHUTCS
K KJaccy KUcioT. OTinyaTh MYpPaBbHHYIO

KHCIOTYy OT YKCYCHOM C  TIOMOIIBIO
XUMHUYECKUX pEaKLIMM.
3.3. Cnoxuble 3¢upsl. 2Kupsbl (2 4)
Cnoxabple >¢upsl. Peakumsa stepudukanuu. Llenounoir ruaponms | 19. CnoxHble 3QUpPHI CocraBnartb YpaBHEHUS peakuui
cinoxkHoro d3¢dupa (ombuieHue). Kuppl. Cuntermueckue Morouue | 20. XKXupel. Moromue cpencrsa. sTepU(UKaLNH. OOBsCHATH
CpescTBa. JdemoncTpamuu. O6pasmpl MOIONIUX | OHOJIOTHYECKYI0 poiib kupoB. CoOiomaTh
U YUCTALINX CPENICTB. npaBuia 0e30MacHOro  oOpamieHus co

JlabopaTopHbIe
PacTBopuMocCTb

OIIBITHI.
YKUPOB,

CpelICTBaMU OBITOBOW XUMHU
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JIOKa3aTeNbCTBO WX HEMPEIEeIbHOTO
xapakrtepa, OMBUIEHHE  JKHPOB.
CpaBHEHHE  CBOMCTB  MbUIa U
CHHTETUYECKUX MOIOIUX CPEJICTB

3.4. YraeBoasbl (3 1)

VYrneBonel. Monocaxapuael. I'mroko3a. @Dpykrosa.

Onurocaxapumsl. | 21.

VYriaeBonsl. I'moxo3a.

Hucaxapunsl. Caxaposa. Ilomucaxapuasl. Kpaxman. I'mukoren. Peakuus | Onurocaxapuasl. Caxaposa.

IMOJIMKOHJCHCAIIUH. KauecTBennas pCaKknuAa Ha Kpaxmal. ]_[CJ'IJ'IIOJ'IO33. 22.

Anernnmemonosa. Kiaccubukarus BOJIOKOH

[onucaxapunel.  Kpaxman.

Iemmomo3a.
23. Ipakruyeckas padoraNe 3
«Pemenne IKCTIEPUMEHTAIIBHBIX
3amaq Ha MOJTyYeHHUE "
pacro3HaBaHUE OPraHUYECKHX
BEILICCTBY.

JlaGopaTopHbie onbIThbl. CBOKCTBA
[JIIOKO3bl  KaK  aJIbJETHUIOCIIUPTA.

BzaumoneiictBue caxapo3sbl c
TUAPOKCUIOM KaJIbIU.
[IpuroroBnenue KpaxMaJbHOT'0
KJIeHcTepa M B3aUMOJEHUCTBHE C
HOI0OM. I'mnpoinns KpaxMadia.
O3zHakomiIeHnE c obpazuamu
OPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH

OOBsICHATD OHMOJIOTHYECKYTO poib
rMIOKO3bl.  [lpakTHueckn — TOKa3bIBaTh
HaIM4Me (QYHKOUOHATBHBIX TPYNO B
MOJIEKYJIE TITFOKO3BI.

OOBACHIATH, Kak CBOMCTBAa  Caxapo3bl
CBSI3aHBl C HaIW4MeM (PYHKIHOHATBHBIX
rpynn B €€ MOJeKyle, W Ha3bIBaTh

oOnactu MIPUMEHEHUS caxapo3ssl.
CocTaBnath  ypaBHEHUS peaxiuii,
XapaKTepU3yIOIUX CBOWCTBA Caxaposbl.
CocTaBisiTh YpaBHEHUS peakuuit
TUIpOJIM3a KpaxMaja U IOJIUKOHIEHCALUH
MOHOCAaxXapuaoB. IIpoBoauth

Ka4eCTBEHHYIO PEaKIIMIO Ha Kpaxma

4. AzoTcoaep:kaniue oprannyeckue coequHenus (5 u)

A3zoTcozepxaiue OpraHM4ecKrue COoelMHEeHHs. AMUHBL. AMuHOTpymma. | 24. AMUHBL
AHnnuH. AMUHOKHCIOTHL. bumnonspaeiii  noH. Ilentumnas (amupnas) | 25. AMHUHOKHUCIOTHI. benkw.

rpynma. [lentuanas (amugHast) csa3b. [lentunbt. Homumentuaer. ['mumua. | 26.
BTOPUYHAS, | T€TEPOIUKIHMUECKUE COEUHEHUS.

benku. Crpykrypa O€IKOBOW MOJICKYIIBI

(nepBuyHas,

AzoTconepixkaiye

TpEeTUYHAasd, ‘leTBepTH‘lHaﬂ). I[eHaTypauHﬂ " TUAPOJIN3 0OEIKOB. HBCTHBIG HYKJ'ICI/IHOBBIC KHUCJIOTBI.
PpCaKkIu Ha OcKH. A30Tcoaep>i<aume TCTCPOLUKIINICCKUC COCAUHCHUS. 27. Xumus u 310pOBLC YCJIOBCKA.

IImpuaun. Iluppon. Ilupumunus. Ilypuh.

OCHOBAaHWUA. (DapMaxonoquecxaﬁ XHUMUA

Azotucteie  ocHoBanws. | 28. KoHTpoabHas paGora 2 110
HyknennoBsle kucnotbl. Hykieoruabl. KomruiemMeHTapHBIE a30THUCTBIE | TeMaM

«Kucnopoacoaepxaniue
OpraHUYecKue COEJIMHEHUS,
«A30TCcoaepiKallue  OpraHuvecKue
COETUHEHUS.

JlabopaTopHbiii  ombIT. I[BeTHBIC
peaxkuy Ha OeJIKu

CocTaBnAars ypaBHEHUS peaxiuii,
XapaKTEePHU3YIOINX CBOMCTBA aMUHOB.

OOBsCHATD 3aBUCUMOCTb CBOICTB
AMHHOKHUCIIOT oT CTpOCHHUSI 174
¢yHKUMOHANBHBIX ~ rpymn.  HaspiBath
AMUHOKHUCIIOTBI 10  MEXIYHapOAHOU
HOMEHKJIATYpE W COCTaBJISATh YpPaBHEHUSI
peaKkLuii, XapakTEpU3YIOIINUX UX CBOKCTBA.
OOBACHATH OMOJOrMYECKYIO POJIb OENKOB
W WX T[peBpalieHud B  OpraHu3Me.
[lpoBOAWTH,  TBETHBIE  peaknuud  Ha
0enku.O0BACHATh OHOJIIOTHYECKYIO POJIb
HYKJICMHOBBIX kucnot.lloap3oBatecs
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WHCTPYKITHEH K JIEKapCTBEHHBIM
mpermaparam
5. Xumus noaumepos (6 1)
[omumepsl. Crenenp nonuMepusanuu. Monomep. CTpyktypHoe 3BeHO. | 29. CHHTeTHYecKHe MOJTUMEPHI. | 3amChIBaTh ypaBHEHUS peaxiuit
Tepmormactiansie  monuMepsl. CTepeoperynspHbie nonumepbl. | KongercannonHble TOJTUMEPHI. | TOMMMEPU3ANAN. 3amUChIBaTh YPaBHEHUS
IMonuaTuneH. Ionunponunex. [Momurerpadropatunen. | [lenomnacter. peakuil moauKoHAeHcaud. Pacrno3naBarhb
TepmopeakTuBHBIC nomumepbl.  Denonodopmanpaeruaabie  cmonbl. | 30.HatypanbHsrii KayuyyK. | OpraHUYEeCKUE  BEIIECTBA,  HCIONB3YS

Ilnactmaccel. denomutactel. AMuHOmIacThl. IleHomnactel. ITpupoaHbrit
kaydyk. Pesuna. O0onutr. CuHTeTHUYecKHMe Kaydyku. CHHTETHUYECKUE
BosiokHa. Kampom.

CuHTeTHYeCKUE KayUyKH.

31. CunTeTHyecKUe BOJIOKHA. 32.
IIpakTHyeckast padora Ne 4
«Pacno3naBanme macTMacce n
BOJIOKOH.
33. Opranuueckas XUMHUS, YEIOBEK
U TIPUPO/JIA.

34. ITOroBblil ypoK MO KypCy XUMHUHU
10 xnacca.

JleMoHCTpanuu. O0pa31s
I1acTMacc, CHUHTETHYECKHX
Kay4yKOB U CHUHTETHYECKUX
BOJIOKOH.
JlabopaTopHbiii  ombIT. CBOlicTBa
KallpoHa.

Ka4€CTBCHHBIC pCAKIIUN
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TemaTudeckoe IVIAHUPOBAHHUE C ONIpeaecIeHHEM OCHOBHBIX BU10B y‘lGﬁHOﬁ AeATECJIbHOCTH.

11 xinace

Tembl, BXoAsIIIIME B JaHHbIN pa3ae

OcHoBHOe coepkaHue
1o TeMam

XapakTepuCTHKAa  OCHOBHBIX  BHJIOB
JAesiTeIbHOCTH Y4YeHHKa (Ha YpPOBHe
Y4eOHBIX JeiicTBUii)

1.IToBTOpenne kypca xumum 10

ximacca (14)

1. TeopeTruueckue ocHOBbI XumMuu (19 4)

1.1. Baxkneiilmue XumMu4ecKkue NOHITUS U 3aKOHBI (4 )

XuMHYeCKH 37IeMeHT. ATOMHBIM HOMep. MaccoBoe uncno. Hykmumbr.
Pamuonyxmuael. M3oTombl. 3aKOH COXpaHEHHUS MAacCChl BEIIECTB. 3aKOH
COXpaHEHWS U MpeBpamieHns YHeprun. JlegexT Macchl.

[Mepuognueckuii 3akoH. JJeKTpoHHas KoHurypauus. ['paduueckas
anekTponHas Gopmymna. S-, p-, 0- u  f-Dmementsr.  JlaHTaHOWIEHI
AxTtuHOMIBI. VICKYCCTBEHHO MOJY4YEHHBIE 3JIEMEHThHl. BaneHTHOCTS.

Bonoponusie coeqnHeHus

2. XuMuueckuil 3eMeHnT. Hykauapl.
UzoTomel.  3akoHBI COXpaHEeHUs
MAacchl ¥ SJHEPTUH B XUMHH.

3.  Ilepuommueckuit 3aKOH.
Pacnpenenenne  31€KTPOHOB B
aToMax  JJIEMEHTOB  MajblX U
OOJIBIINX TTEPHOIOB.

4. llonoxxeHne B TEPHOAMUECKOM
cHUCTEME BOJOPOAA, JIAHTAHOMIOB,
AKTHHOMJIOB U HCKYCCTBEHHO
TIOJTy4YE€HHBIX 3JIEMEHTOB.
5. BaneHtHocth U
BO3MOXHOCTH aTOMOB

BaJICHTHBIC

IlepeunciATy BaXXHEHIINE XapAKTEPUCTUKH

XUMHYECKOTO JJIEMCHTA. OOBCHAITE
pasznnune MEXIY MOHATHSIMU
«XUMHYECKHHA  3JEMEHT, CHYKIHD,
«3oTom». [IpUMeHATh 3aKOH COXpaHEeHHUs
Macchl  BEUIECTB NPH  COCTaBICHUH
ypaBHEHUI XUMUYECKUX peaKLmid.
Ompeaenarp MaKCHMaJbHO  BO3MOXKHOE
YHUCIO 3JEKTPOHOB Ha DJHEPreTHYECKOM
YPOBHE. 3anuceIBaTh rpaduueckue
ANEKTPOHHBIE (QopMyibl S-, P- u d-
3JIEMEHTOB. XapaKTepH30BaTh MOPSAOK

3allOJIHCHUS 3JICKTPOHAMU SHEPIreTUYCCKUX

YpPOBHEM H MOAYpPOBHEM B  aromax.
OOBICHATD, B yéMm 3aKJII0YaeTCS
¢buznueckuit CMBICIT TIOHSTHS
«BAJICHTHOCTB. OOBsCHATS, 4eM

OTPECIIAIOTCSA BAJICHTHBIC BO3MOXKHOCTH
aTOMOB pa3HbIX 3jeMeHTOB. COCTaBIATH
rpadUuecKiUe  SIEKTPOHHBIC  (OPMYJIBI
azorta, (ocdopa, KuciIopoga M CEpbl, a
TaKKe XapaKTepU30BaTb  H3MCHECHHS
pamnuycoB aTOMOB XHMHUYECKHX 3JIEMEHTOB
o nepuoam " A-rpynmnam
MIePUOTNIECKON TaOIHUITBI
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1.2. Crpoenue BemecTna (3 1)

HNonnass cBsa3p. KoaneHTHas
OnextpoHHast hopmyna.
Mertammueckas CcBs3b. BomopomHas CBs3b. | HOpuam3aIus aTOMHBIX

(monsipHasT W HEMOJIApHAS) CBS3b.

opOHuTaNeH. Kpucramsr: aTOMHBIC, MOJIEKYJISIpDHBIE, HOHHEIE,
MeTaJTMuecKue. JineMeHTapHas suerika. [lomumopdusm. Tlomumopdubie
Monupukanuu. Asuorporms. M3omepus. ['omonorws. Xumuueckuit
CHHTE3

6. OCHOBHBIE BHALI XHUMHUYECKOU
cBs3u. MoHHAst ¥ KOBaJIEHTHAS CBSI3b.
Mertannuueckas cBsi3b. BomgoposHast
CBSI3b.

7. 1IpoCTpaHCTBEHHOE CTpPOEHHUE
MOJICKYIL.
8. CrpocHue KpHCTAJIOB.

Kpucrannuueckue perméTku.
[IpuunHBl MHOTOOOpPA3Msl BEIIECTB.
Jdemoncrpanuu. Mojenu HOHHBIX,

aTOMHBIX,  MOJIEKYJISIPHBIX U
METATTIINYCCKUX KPpHUCTAJUIMYECKUX
PELETOK. Mopenu MOJIEKYJT

HU30MEPOB U I'OMOJIOT'OB

OOBACHATH MEXaHU3M 00pazoBaHMs
WOHHOW W KOBAJIEHTHOM CBS3U U
0COOCHHOCTH (bH3UIeCKUX CBOWCTB
WOHHBIX ¥ KOBAJICHTHBIX COCTUHEHH.

CocTaBisTth 3JICKTPOHHBIE  (DOPMYIIBI
MOJIEKYJI ~ KOBAJICHTHBIX  COCIHUHEHH.
OOBACHATH MEXaHU3M 00pazoBaHMs

BOJIOPOJTHOM M METAJUIMYECKOW CBS3EU H
3aBHCHMOCTh CBOWCTB BEIIECTBa OT BHUAA
XUMHAYECKOI CBSI3H. OOBsCcHATH
NPOCTPAHCTBEHHOE  CTPOEHHE  MOJEKYI
OpTraHUYCCKUX u HCEOPraHNYCCKUX
COEMHEHUH C MOMOILBIO MPEACTABICHUN O
ruOpuanzanun  opbutaneii. OOBICHATH
3aBHCHUMOCTh CBOMCTB BCIIECTBa OT THIIA
€ro KPUCTaJUIMYECKON pELIETKY.
OOBSICHATh ~ TPUYMHBI  MHOT000pa3us
BEIIECTB

1.3. Xumuueckue peakuuu (3 u)

OKHCANTENHHO-BOCCTAHOBUTENIBHBIE — peakluu. Peakuuu pasnokeHus,
COCJIMHEHMsI, 3aMEIeHHs, 00OMEHa. DK30TEPMUYECKUE U SHJOTEPMHUUECKUE
peakuuu. OOpaTuMble M HeoOpaTuMmble peakiuu. TermnoBoil 3¢dexT
peakmuu. 3akoH [ecca. Tepmoxumuyeckue ypaBHeHus. Temsora
oOpazoBanusa. Teruora cropanus. CKOpOCTh XHUMHUYECKOH peaKIHU.
AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEMCTBYIOLIUX macc.
Kunernueckoe  ypaBHenme peakuuu. Katamusatop.  Muruburop.
T'omoreHHBI ¥ TeTEpOTeHHBIH Karanu3. KaramuTudeckue peaxiuu.
Xumnueckoe paBHoBecue. [Ipunnun Jle [laTense

9. Krnaccudpukanus
peaKUuid.

10. CkOpOoCTh XMMHYECKHX pEaKLUi.
Karanms.

11. Xwumudeckoe paBHOBECHE U
YCJIOBUS €TO CMELLECHHUSI.
JdemoncTpanuu. Pa3nuuHble TUIBI
XUMHUYECKUX PEAKIIHi, BUIEOOMBITHI
10 OPraHUYECKON XUMUH.
JlabopaTopHbiii onbIT. M3ydeHue
BIIUSHUS Pa3iINYHBIX (AKTOPOB Ha
CKOPOCTh XMMHUYECKUX PEAKITHHA

XUMHUYCCKHUX

[lepeuncnare mpU3HAKH, 1O KOTOPHIM
KJIACCU(PHUIMPYIOT XUMHUYECKUE PEaKIIUH.
OO0BACHITD CYLIHOCTb XUMHUYECKOH
peaxiuu. CocTtaBnAarth ypaBHEHUS
XUMUYECKUX PEaKIUi, OTHOCAIIUXCS K
onpeaenéHHOMY TUTy. OOBSCHATH BIHSHHAC
KOHIIEHTpAI[Mil peareHTOB Ha CKOPOCThH
TOMOTEHHBIX W TETEPOTCHHBIX PEaKIIHA.
OOBSICHAT BIMSIHAE PA3IMIHBIX (PAaKTOPOB
Ha CKOpPOCTb XHMMHMUYECKOM peakluu, a
TaKxKe 3HAYCHHUE TIPUMEHEHUS
KaTaln3aTOpoOB W WHTHOWTOPOB  Ha
npakTuke. OOBSICHATH BIHUSHUE U3MCHEHUS
KOHIICHTPAIIUU OJHOTO W3 PEarupyroIux
BEIIECTB, TEMIIEpaTypbl W JaBICHUS Ha
CMEILEHUE XUMHYECKOI0 PAaBHOBECHS
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1.4. PactBopbI (5 4)

Hucniepcasle  cuctembl. PactBopel.  ['py0ommcriepcHBIE  CHCTEMBI
(cycmensun u smynbscum). Kommowanele pacTBOpHI (301M). A3po30iu.
MonsipHast ~ KOHLEHTpauusl. OJEeKTPONHUTHL.  DJIEKTPOIUTHUUECKAS

mucconmarnmst. CreneHp AUCCOLMALIMU. Koncranra

JIMCCOLMALINH.

Bomoponuwiii  mokazatenb. Peakimu  wWoHHOrO oOMeHa. ['mmpomnms

OpraHMYCCKUX BCIICCTB. FI/II[pOJ'II/I?; coleit

12. JlucriepcHbIC CHCTEMEI.

13. CnocoOsbl

BBIPaKCHHUA

KOHIICHTPAI[UH PAaCTBOPOB.
14. IHpaxmuueckan paooma 1

«IIpurotoBieHne  pacTBOPOB c
3alaHHON MOJISIPHOM
KOHIIEHTpaILUe».

15. DIIeKTPOIUTHIECKAS
JICCOLIAANysl. Bonoponnsiii
MokKasarenb.  Peakiuu  MOHHOTO
oOMeHa.

16. Tuppomus3 OpraHuYecKux U
HEOPTraHUYECKUX COEJIMHEHMUI.
JlaGopaTopHble OIIBITHI.
OmnpeneneHue  peakluu  Cpenbl
YHUBEPCAJIbHBIM HUHIANKATOPOM.

I'mpponns coneit

XapaxkTepuzoBaTh CBOWMCTBA Pa3IUYHBIX
BHUJIOB JMCIIEPCHBIX CHCTEM, YKa3bIBaTh
MPUYUHBl  KOAryJsIIMM  KOJUIOMAOB U
3HAYEHHE 3TOro siBjeHus. Pemate 3agaun
Ha MIPUTOTOBJICHUE pactBopa
ONpPENENEHHON MOJSIPHOM KOHLEHTPALMH.
l'oToBUTH pacTBOp 3alaHHOM MOJISIPHOU
KOHIICHTpAITHH. OOBICHATD, nouemMy
pacTBOpBl  BEIIECTB C  HOHHOM W
KOBaJEHTHOM MOJIIPHON CBSI3bIO MPOBOAST
anekTpuueckuii Tok. Omnpenensats pH
cpelbl € TOMOIIBI0  YHHUBEPCAJIHHOIO
uHaukatopa. OOBSCHATE C  TO3UIMHA
TEOPUH DIICKTPOIUTHYECKON TUCCOLUALIII

CYLIHOCTb XUMUYECKUX peaxuui,
MPOTEKAIOIIUX B BOJHOM cpene.
CocTaBnATh TOJIHBIE M  COKpAallIEHHBIE
HOHHBIE ypaBHEHUS peaxuui,

XapaKTEPU3YIOIIMX OCHOBHBIE CBOMCTBA
BLKHEHINIMX  KJIACCOB  HEOPraHUYECKHUX
coenquHeHN. OINpenensTh peakuo Cpesl
pactBopa comu B Boge. CocTaBiATh
YpaBHEHUA peakuuit TUIPOJIA3a
OpPraHMYECKUX U HEOPTaHUYECKHX BEIECTB

1.5. DuekTpoxumMuyeckne peakuuu (4 1)

TlanpBanmyeckuit smemeHT. InekTponsl. Anoxm. Karog.

AKKyMyIIATOP.

TOIMBHBIA 3JIEMEHT. 9H€KTpOXI/IMI/I${. PH,Z[ CTAaHAAPTHBIX JJICKTPOAHBIX

noteHuanoB. CrangaptHele ycnoBus. CTaHIapTHBINA
anekTpo. Koppo3us MetaioB. XuMU4ecKas U
INEKTPOXUMHUIECKAst KOPPO3HSL. DIEKTPOITH3

BOJOPOHBII

17. Xumunueckue

HCTOYHHUKHU TOKa.

PH,I[ CTaHAAPTHBIX SJICKTPOAHBIX

INOTCHIIMAJIOB.

18. Kopposus wmeramioB u  eé

peaynpexKIeHHE.
19. Dnexrponus.

20. Kontpoasnas pa6ora 1 o teme
«Teopernueckre OCHOBBI XUMUN»

OOBSCHSTH MPUHLUI paboTsI
rajJbBaHUYECKOr0 3jeMeHTa. OOBSICHATS,
KaK yCTpPOGH CTaHIapTHBIH BOJOPOIHBII
AIEKTPOL. [Tons3oBaThCs psaomM
CTaHJAPTHBIX 3JEKTPOAHBIX MOTEHIHAJIOB.
OTnMyaTh XUMHUYECKYI0 KOPPO3HIO OT
3JIEKTPOXUMUUYECKOM. OOBICHATH
MPUHLMIBL  3aI[UTHI METaITMIECKUX
W3IETui OT KOPPO3UH.

OOBACHSTH, Kakue MPOLECCHl MPOUCXOIST
Ha Karole W AaHoJe MpPHU DJIEKTPOJIN3e
pacmiaBoB M pacTBopoB cosieil. CocTaBusiTh
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CyMMapHbIE ypaBHEHUS peaxiuit
JNEKTPOIN3a

2. Heopranunyeckasi xumus (11 u)
2.1. Metasibi (6 4)

JI€rkue u TsoKENble MeTauibl. JIETKOMIaBKHUE U TYTOIUIaBKHE METAIIIBI. 21. OOmwas xapakTepuCTUKa H
Mens. Hwunk. Turtan. Xpom. XKemezo. Hukens. [Imatnna. CraBel. | ciocoObI MOMYYEeHUS METAILIOB.
Jlerupytomue 22. 0630p METaUTHIECKHIX
nobasku. Uépuele u 1BetHble MeTauibl. YyryH. Cranb. JlermpoBaHHBIE | 3IIeMEHTOB A- U b-rpynm.

cTajan 23. Menp. Iunk. Tutan. Xpowm.

Keme3o, HUKEIb, IIJIaTHHA.
24. CriaBbsl METAJIOB.
25. Oxcuabl " TUAPOKCUTBI

METAJIOB.
26. Ilpaxmuueckaa paboma 2
«Pemenne OKCIICPUMCHTAJIbHBIX

3amad mo reMe «MeTaiib.

JemoncTpanuu. O0pa3nbl METaUIOB
U HUX  COCAUHCHHH, CILJIABOB.
B3aumopeiictBue METAaJUIOB c
KHCIIOPOJIOM, KHCIIOTAMH, BOMOH.
JlokazartenscTBo aM(OTepHOCTH
ATIOMUHUASA W €r0  THAPOKCHIA.
B3anMoguelictBie Meau M JKejeza ¢
KHMCJIOPOJOM; B3aUMOJEHCTBUE MEIU
U JKele3a C KHCIOTaMH (cepHas,
consiHast). [lomydeHne THIPOKCHIOB
memu (II) u xpoma (IlI), oxcuma
Mmenu. B3aumonelcTBHe OKCHIOB U

THJIPOKCHUJIOB MeTaJlIoB c
KHCJIOTaMHU. Jloka3aresbCcTBO
aM(QOTEpHOCTH COEJUHEHUH XpoMa
(1I).

XapakTepru3oBaTh o0mue CBONCTBA
METAJUIOB WU Pa3biACHATH MX HAa OCHOBE
NPEICTAaBICHUI O CTPOEGHHMM  aTOMOB
METaJIJIOB,  METAUIMYECKOH  CBSI3U U

METaJNTMYECKON KPUCTAJUNIMYECKOMN
pemérke. MmtrocTpupoBaTh MpUMeEpamMu
CrocoOBbI MOJTYYCHUS METaJlIOB.

XapakTepu3oBaTb XHMHYECKHE CBOWCTBA
MetaiioB |IA—IIA rpynn u amroMuHHA,
COCTaBJISITh COOTBETCTBYIOIINE YpaBHEHUSA
peaxiuii. OOBSACHATH 0COOCHHOCTH
CTPOCHHSI aTOMOB XHMMUYECKHX 3JIEMEHTOB
B-rpynn nepuoaunueckoit cuctemsl J. .
MenneneeBa.  CocTaBinsATh  ypaBHEHHUS
peakluii, XapaKTepU3YIILIUX CBOMCTBA
MeIW, LHMHKAa, TUTaHAa, XpOMa, >KeJe3a.
[Ipencka3siBaTh CBOICTBA CIIIaBa, 3Has €r0
coctaB. OOBACHATH, KaK H3MEHSIIOTCS
CBOMCTBa  OKCHJOB M  THUIPOKCHUIOB
METaJUIOB M0 IMepuojaM M A-Tpymmam
nepuoaAnYecKoi Taduibl. OOBICHATh, KakK
U3MEHSIOTCA  CBOWCTBA  OKCHAOB U
TUAPOKCUJOB XUMHYECKOTO 3JIEMEHTa C
MOBBINICHUEM CTCTICHH OKUCIEHUS €ro
aroma. 3aluChiBaTh B MOJICKYJSIPHOM U
HOHHOM BHJI€ YPAaBHEHUS XUMHYECKUX
peakmuii, XapaKTepHU3YIOMNUX KHCIOTHO-
OCHOBHBIC CBOIiCTBa OKCHIOB Hu
TUAPOKCHUJIOB ~ METaNIOB, a4  TakKke
SKCIIEPUMEHTAIBHO JOKA3bIBaTh HaJIUYHE
3TUX CBOMCTB. Pacro3HaBaTh  KaTHOHBI
coneit C TIOMOIUIBIO KaueCTBEHHBIX
peakiuit
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2.1. HemeTamninl (5 1)

Hewmeramnsl. [IpocThie BemecTBa — HEMETAIUTHL.

Vrnepon. Kpemuuit. Azor. ®ocdop. Kucmopox. Cepa. Drop. Xiop.
CepHas kuciora. A30THast KUCIIOTA.

Bonopoabie coeTMHEHNS HEMETAIIOB

27. O630p HemerawioB. CBoiicTBa H

MpUMEHEHNE BaXXKHEHIITUX
HEMETAIJIOB.

28. Obmias xapaKTepUCTUKA OKCHIIOB
HEMETAIJIOB u
KHCIIOPOACOACPIKALITIX KHCIIOT.
OKucnuTenbHbIE CBOMCTBA CEPHOU U
a30THOM  kucioT.  Bogoponnsie
COEIMHEHHSI HEMETAIIJIOB.

29. I'enerndeckas CBSI3b

HEOPraHWMYECKHX W OpPraHUYeCKUX
BEIIECTB.

30. Ilpakxmuueckaa paboma 3
«Penrenue IKCIEPUMEHTATBHBIX
3a1ad 1o teMe «Hemetans.

31. KontpoabHasi pa6oTa 2 110 Teme

«Heoprannueckas XUMHU».
JdemoHncTpanum. O06pa3sipl
HEMETAIIIOB. Monenu

KPUCTAIUIMUECKUX ~ PEMIETOK aaMasa
u rpaduta. [lomydeHne ammuaka u
XJIOPOBOJIOPOJIa, PACTBOPEHUE UX B
BOJIE, [IOKA3aTeNIbCTBO KHUCIIOTHO-
OCHOBHBIX CBOWCTB JTHX BCLICCTB.
Coxuranue yriisi ¥ Cephl B KUCIOPOIE,
onpezeNieHNe XUMHUYECKHX CBOMCTB

MPOAYKTOB CropaHus.
BsaumoneiicTBue C MEbIO
KOHLIEHTPUPOBAHHOMN cepHoi
KHUCIIOThl, KOHUEHTPUPOBAHHOW U

pa30aBIIeHHOHN a30THON KHCIIOTHI

XapakTepr3oBaTh o0mue CBOICTBa
HEMETAIUIOB W Pa3bsACHATH MX Ha OCHOBE
NPEICTaBICHUA O  CTPOCHMH  aTroMa.
HazpiBaTh obmactu MIPUMEHEHUS
BaKHEHIINX HEMETAIIIOB.
XapakTepu3oBaTb  CBOWCTBAa  BBICHIUX
OKCHUJIOB HEMETAJIOB u
KHCIIOPOJCOAEPKAIINX KUCIOT, COCTaBIATh
YPaBHEHHUS COOTBETCTBYIOIIMX PEaKIHN H
OOBSICHATh MX B CBETE NpEICTaBICHUI 00
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX

peaknusax 51 EKTPOITUTHUECKOU
mucconnanuu.  CoCTaBIATh  ypaBHEHMS
peakuuii, XapaKTEepU3yIOLINUX
OKHCIIUTENIBHBIE  CBOMCTBA CEpHOM U
a30THOMI KHUCIIOT. XapakTepus3oBaTh
M3MEHEHHUE CBOICTB JIETY4YHUX BOJOPOIHBIX
COEJIMHEHUI HEeMEeTaJUIOB Mo nepuoay u A-
rpynmnam MEPHOAHYECKON CUCTEMBI.
Jloka3pIBaTh B3aMMOCBS3b HEOPTraHUUECKUX
W OpraHuueckux coequHeHUd. CocTaBIATh

YpaBHEHHUS XUMHAYECKHUX peakuui,
OTpasKaroIInX B3aUMOCBSI3b
HEOPTaHUYECKUX u OpraHMYECKUX
BEIIECTB, OOBICHATh UX HA OCHOBE TEOPHH
SJIEKTPOJIMTUYECKOH  JUCCOLMALUH |
IIpeJICTaBIEeHU 00  OKHCIHTEIBHO-
BOCCTaHOBHUTEIBHBIX npolieccax.

HpaKTI/I‘-IeCKI/I pacro3dHaBaTtb  BCHICCTBA C
IIOMOIIBKO KAYCCTBCHHBIX peaKL[I/Iﬁ Ha
AHHUOHBI

3. Xumus u ku3Hb (3 4)

XuMuueckasi MPOMBIILIEHHOCTD.
Metamunyprua.  JlomeHHas — 1meub.

KoHBepTep. be3oTxoaHoe mpou3BoICTRO.
DKOJIOTHUECKU MOHUTOPHUHT. [IpenenbHO JOIMyCTUMBIC KOHIICHTPAITNH

Xumuueckass TexHosiorusa. YEpHas
Arnomepanus.  KucnoponHsrit

32. Xumus B TPOMBIILIEHHOCTH.

HpI/IHL[I/IHLI XUMHUYCCKOT'O
IpoOn3BOACTBA. XUMHKO-
TCXHOJIOTUYCCKHUEC ITPUHIUAIIBI

OOBsICHATD Hay4HbIE MPUHIUIIBI
MIPOM3BOJACTBA Ha IpHUMEpE IMPOU3BOACTBA
CEpPHOU KUCIIOTHI.

Hepe'-II/ICJBITL NPUHIOUIIBI  XUMHUYCCKOI'O
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IIPOMBIIIIJIEHHOT'O HOJIYYEHUs
MeTawioB. Ilpous3BoacTBO 4YyryHa u
CTaJIN.

33. Xumus B ObiTy. XuMHueckas
MIPOMBIIIJICHHOCTE U OKPY’Karowiast
cpena.

34.  UroroBelii ypok N0 KypcCy
xumnn 11 xmacca.

JdemoncTpamuun. OOpasnbl CpeacTB
OBITOBOW XWMHH, HHCTPYKIHH MO UX
IIPUMEHEHUIO.

MIPOM3BO/ICTBA, HCTIONB3yEeMBbIC npu
MOJYYCHUN IyTYHA.

CoCTaBysITh  ypaBHEHHS  XHUMHYECKHUX
peaKiyii, MPOTEKAOIMX NPU MOJTYUYCHUU
YyTryHa U CTaH.

Cobnronats mpaBuita 0e30macHOi paboThI
CO CpeICcTBaMH OBITOBOW XMMUHU.
OOBSICHATD  TIPUYUHBI XUMHYECKOTO
3arpsi3HEHHS BO3/IyXa, BOJIOEMOB U TTOYB.




