MyHHIHUNAIbHOE O0keTHOE 001me06pa3oBaTebHOE YUPEKICHHE
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PABOYASA ITPOI'PAMMA
(Ha3BaHUeE)

10 XUMUH
YpoBeHb POrpamMMBbl
cpenHee obiee 0Opa3oBaHHE
10-11 xmaccer

CocraBurens (1):

[1laGamnoBa Auacracus JIMuTpreBHa

(®.1.0. yuurens, KaTeropusi)

r. Camapa



[HacnopT nporpamMMmsl

Kuaacce

10-11

IIpeamer

XHUMMUIA

YpoBeHb nporpamMmbl

bazossrii (10-11)

KoanuyecTBO 4acoB B HeeI10

10 ki1 — 1 yac B HeAEIIO
11 xi1 — 1 yac B Henemo

KoaudecTBO 9aCOB B roj

10 ki1 — 34 yaca
11 xi1 — 34 gaca

PaGouass mporpamma cocraBjieHa
B COOTBETCTBHU € TPeOOBAHUAMMU *

dIroC COO

PaGouas nporpamma cocTaBiieHa
HA OCHOBE MPOrPaMMblI

Xumus.  Paboume  mporpammbl.  IlpeameTHas  auHUA
yueOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A.
CnagxoBa. 10—I11 xmnaccel. ba3oBblil  ypoBeHB yueo.
nocobue mus  obmieoOpazoBar. opramm3amuii / O. C.
Ia6puensu, U. I'. OctpoymoB, C. A. CnaakoB — M. :
ITpocsenienue, 2019.

Y4yeOHuK

1)Xumust. 10 knace: y4ae6. 1 001eodpa3oBaT. OpraHu3aIuii:
6azoBbiii ypoBeHns/ O. C. IN'abpuensu, U.I'. Octpoymos, C. A.
CnankoB. — M.: IIpocBemenue, 2019. — 128c.

2)Xumus. 11 kiace: yae6. my1st o0meo0pa3oBar. opraHu3aiuil:
6azoBbiit ypoBeHnb/ O. C. I'abpuensn, U.I'. Octpoymos, C. A.
CrnaakoB — 2-e uzn. — M.: [Ipocsemenue, 2020. — 127¢.

JAnmakTHYecKuil MaTepuall

1.25nekTpoHHOE NMPUITOKEHHE K YUIEOHUKY
2.Metoauueckoe ocoOue I yUuTemns
3.TecTbl A1 UTOTOBOT'O KOHTPOJIS
4.Buneoypoku

5. HTEpHeT pecypcehl







IHacnopT nporpamMmmasl

Kuaace

10-11

Ipeamer

XHUMMUA

YpoBeHb NporpamMmbl

yrnyonennsii (10-11)

KoaunuyecTBO 4acoB B HeaeI0

10 k11 — 3 yac B HEAEIIO
11 i1 — 3 yac B HeAEIO

KoaudecTBO 9aCOB B roj

10 k1 — 102 yaca
11 k1 — 102 yaca

PaGouass mporpamma cocTaBjieHa
B COOTBETCTBHU € TPeOOBAHUAMMU *

@1oC COO

PaGouas nporpamma cocraBiieHa
HA OCHOBE MPOrPaMMblI

Xumus.  Paboume  mporpammbl.  I[lpeameTHas  auHUA
yueOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A.
CnankoBa. 10—11 knaccel. YrinyOneHHBIH YypoBeHb: y4eO.
nocobue qus  obmieoOpazoBar. oprammsamuii /O, C.
la6puensu, U. I'. OctpoymoB, C. A. CmagkoB — M.:
ITpocsenienue, 2019.

Y4yeOHuK

1) Tabpuensa O. C., OcrpoymoB U. T'., Cmaako C. A.

Xumusi. 10 wmace.  YruiyOon€HHbld  ypoBeHBb, M.,
IIpocsemenue, 2021
2) Xwumwms. 11  kmace:  yueb. it 00meoOpa3oBart.

opranuzanuii: yrnyonennslii yposens/ O. C. 'abpuensn, U.I.
Octpoymos, C. A. CrnaakoB — 2-¢ u3a. — M.: IIpocBemienue,
2020. — 127c.

JAMaakTHYeCKUil MaTepuall

1.2nexTpoHHOE MPUIIOKEHHE K yIEeOHUKY
2.Meronuueckoe nocodue A yauTens
3.TecTsl A1 UTOTOBOTO KOHTPOJIS
4.Buneoypoku

5. MHTepHeT pecypceel




IInanupyemblie pe3yJIbTaThl OCBOCHHMS Y4e0HOI0 NpeaMera, Kypca

OOyuyeHue XMMUU B CpeAHel 1Ikosie Ha 0a30BOM YPOBHE IO JIAHHOMY KypCy
CIIOCOOCTBYET  JIOCTMDKEHHIO  OOyYalOIIMMHCS  CICAYIOIINX  JUYHOCHIHBIX

pe3ynomamog:.
1) 4yBCTBa TOPJAOCTH 3a POCCHHCKYI0 XHMHUYECKYI0 HAayKy U OCO3HAHUE
POCCHUICKON Tpa)KJTaHCKOW HWJICHTUYHOCTH — 8 UYEHHOCHMHO-OPUEHMAYUOHHOU
cepe;

2) oco3HaBaTh HEOOXOJUMOCTh CBOCH ITO3HABATEIbHON IEATEIbHOCTH WU
YMEHHUE YINPAaBIATH €10, TOTOBHOCTh M CIOCOOHOCTh K CamMOOOpa30BaHUIO Ha
MPOTSDKCHUH BCEW KWU3HM, TMOHUMAHHWE Ba)KHOCTH HEMPEPBIBHOTO 0Opa30BaHUS
Kak (GaKkTopy ycHemHon npodhecCHoHaIbHOW U OOMIECTBEHHON NESITEIbHOCTH; —
6 nosnaeamenvHou (KOTHUTUBHOM, UHTEJUIEKTYaJIbHOMN) cghepe

3) rOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JaibHeiIIeld 00pa30BaTEIbHOM
TpaekTopun WM cdepbl NpodhecCUOHATBHON NEATEIbHOCTH — 6 mMpPY00sol
cghepe,

4) HeNpHATHE BPEAHBIX MPUBBIYCK (KYPCHHUsS, YIOTPEOJICHHUS AJKOTONS |
HApKOTHKOB) HAa OCHOBE 3HAHUUW O TOKCMYECKOM M HAPKOTHUYECKOM JIEWCTBHUH
BEIIECTB — 8 cqhepe 300posbechepedicerus U 6e30nacHo20 00pa3a Heu3Hu;

Memanpeomemnuvimu pe3ynvmamamu OCBOCHUS BBIYCKHUKAMU CpeIHEH
IITKOJTBI Kypca XUMHH SIBJISTFOTCS:

1) ucnonvzoeanue  OCHOBHBIX  METOJOB  TO3HAaHUS  (OMpeneicHue
HMCTOYHHKOB YYEOHOW M HayYyHOW HMH(OpMalUH, MOJy4Ye€HHUE 3TOW MH(pOpManuw,
e aHaiM3, W YMO3AKIIOYCHHs Ha €ro OCHOBE, M3TOTOBJICHHE W TPE3CHTAIUS
MH(GOPMALIMOHHOTO TPOJIYKTA; MPOBEACHHUE SKCIIEPUMEHTa, B TOM YHCIEC U B
MPOLIECCE HUCCIIENOBATENLCKON  JESATENBHOCTH, MOJCIMPOBAHUE H3y4aeMBbIX
00BEKTOB, HAONIOJCHUE 32 HUMH, UX HU3MEpEHHE, (DUKcAIusl pe3ydbTaTOB) U UX
npumeHeHue  JUIsl  TIOHMMaHHWS ~ PA3JIMYHBIX  CTOPOH  OKpYy’Karomien
JICMCTBUTEIILHOCTH,;

2) 61adeHue OCHOBHBIMHM HWHTEUICKTYaJbHBIMHU OINEpanusMu (aHaIu3 H
CUHTE3, CpaBHCHHME M CHCTeMaTHu3alusg, O0O0OOIIeHHe U KOHKpEeTHU3aIus,
KJaccu(uKaIus v MOUCK aHaJIOTOB, BBISIBIICHUE TPUYMHHO-CIICJICTBEHHBIX CBS3EH,
dbopMynHpOBKa TUIIOTE3, X MPOBEPKA U (HOPMYITUPOBKA BHIBOJIOB);

3) nosnanue OOBEKTOB OKPYXKAMOIIEIO MHUPAa B IIAHE BOCXOXKICHUS OT
abCTPaKTHOTO K KOHKPETHOMY (OT OOIIETro uepe3 4acTHOE K SAMHUYHOMY);

4) cnocobHocmb BBIIBUTATH UIICU M HAXOAUTh CPEICTBA, HEOOXOUMBIE JIJISI
UX JTOCTYDKCHHS,

5) ymenue QopmyaupoBaTh IEIW M ONPEACNATH 3aJadyd B CBOCH
MO3HABATEIILHON NIEATEIHHOCTH, ONPEACIATh CPEACTBA IS JOCTIKEHUS TIeNeh U
perieHus 3a/1a4;

6) onpedenrsimv Ppa3sHOOOpPA3HbIE MCTOYHUKH TOTYYEHHS HEOOXOIUMOM
XUMUYECKON MH(POpPMAIIUU, YCTAHOBIIEHUE COOTBETCTBHS COJCpPKaHUS U (HOPMBI
MpeACTaBICHNS] HTHPOPMAIIMOHHOTO TIPOIYKTa ayIUTOPHUH;



7) ymenue TPOMYKTHUBHO OOIIATHCS W B3aMMOJCHCTBOBATH B IPOIECCE
COBMECTHOM  JIEATEIbBHOCTH, YYMUTBHIBATh IMO3HMIMU  JAPYIMX  YYaCTHHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peniaTb KOH(IUKTHI;

8) comoeénocms K~ KOMMYHUKallUM  (TPEICTABJIATH  PE3YJIbTATHI
cOOCTBEHHOM MO3HABATEIBHON JEATEIBHOCTH, CIBIIIATH U CIYIIaTh OMIOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHUIO);

9) ymenue UCIIOJIb30BaTh CpencTBa uHOOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosiorui (ganee — HMKT) B pemieHUM KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OpPTraHW3AIlMOHHBIX 3a7a4 C COOJIIOJICHHEM TpeOOBaHUMN
SPrOHOMHKHU, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHN, PABOBBIX
Y 3TUYECKUX HOPM, HOpM UH(GOPMAITMOHHOMN 0€30M1aCHOCTH;

10) 61a0eHue SI3BIKOBBIMU CPEJCTBAMH, B TOM YHCJIE U S3bIKOM XUMUHU
— YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIK TOUYKY 3PEHHUS, UCIIOJIb30BAThH
aJICKBaTHBIC SI3BIKOBBIE CPEJCTBA, B TOM YHWCIE U CHUMBOJIbHBIE (XMMHYECKUE
3HaKH, GOPMYJIbl U YPaBHEHHUS).

Ilpeomemnvimu pezynomamamu U3y4yeHUss XMMHUU Ha Oa30BOM ypOBHE Ha
CTYIIEHU CPEJHETO 00111ero 00pa3oBaHus SBISIFOTCS CIAEAYIOLIUE PE3yIbTaThI.
l. B no3naBareabHoi cepe:

1. snanue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEHIIIHX
TEOPHUI Kypca OpraHUYeCcKOu u o0Iel XUMHUH;
2. yMeHue HaOI0IaTh, OIUCHIBATH, (PUKCHUPOBATH pPE3yJIbTaThl U

JIeNIaTh BBIBOJIbI HA OCHOBE JIEMOHCTPALIMOHHBIX U CAMOCTOATEIBHO MPOBEIEHHBIX
AKCIIEPUMEHTOB, UCIOIB3YS JIJIsl TOTO POJHON (PYCCKUN WIIM UHOM) SI3BIK U SI3bIK
XUMUH;

3. VyMeHue KIacCH(PHUIMPOBATh XUMHUYECKUE JJIEMEHTHI, IPOCTHIC
BEIIECTBA, HEOPTAaHUICCKNE U OPTaHUICCKUE COCTMHCHHS, XHMUYECKHE MPOTIECCHI;
4, VMeHue XapaKTepu3oBaTh oOOIME CBOWCTBA, TMOJy4YeHUE U

IIPUMEHEHUE H3YYEHHBIX KJIACChl HEOPTraHMYECKUX M OPraHUYECKUX BEUIECTB U
VX BOKHEHUIINX MPEICTAaBUTEIEH;

5. onucsleamsb KOHKPCTHBIC XHMHYCCKHC PpPCAaKOHUH, YCIOBHUA HX
IMPOBCACHUA U YIIPABJICHUA XUMUYICCKUMU IIPOOCCCAMU;
6. ymeHrue IpoBOOAUTDH CaMOCTOSITEJIbHBIN XUMHYECKUI OKCIICPUMCHT U

HAOJIOAaTh JIEMOHCTPAIMOHHBIA JKCHEPUMEHT, (UKCUPOBATH pPE3yJIbTaThl U
JIeTIaTh BBIBO/IBI Y 3AKIIFOUEHHUS T10 PE3YJIbTaTaM;

7. NPOCHO3UpPO8amMb CBOWCTBA HEU3YUYEHHBIX BELIECTB M0 AHAJIOTHH CO
CBOWCTBaMH M3yYEHHBIX HA OCHOBE 3HAHUS XMMHUYECKUX 3aKOHOMEPHOCTEM;
8. onpeodensims WCTOYHUKUA XUMUYECKOM MH(OpManuu, noiyyars ee,

MPOBOJIMTH aHAJIU3, W3TOTABJIMBATH UH(POPMAIIMOHHBIN MPOJYKT U MPEACTABISIThH
€ero;

9. ymems nONb308AMbCS 00s13aTeTbHBIMHU CIIPaBOYHBIMU
MaTepUaiaMu: [Tepuonuueckoii CUCTEMOU XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, TaOnuIEeir pacTBOPUMOCTH,  IJICKTPOXUMUYECKUM  PSIOM
HaMpsHKEHU METaJuIoB, PSAOM 3JIEKTPOOTPULIATENIBHOCTH — i1 XapaKTEPUCTUKHU
CTPOEHHUS, COCTaBa M CBOMCTB aTOMOB XHMHYECKUX 3JieMeHTOB |—IV nepuonoB u
00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;



10. ycmanoeieHue 3aBUCHMOCTH CBOWCTB M NPHUMEHEHUS BAKHEUIIMX
OPraHUYECKUX COCJUHEHUHM OT HX XHMMHMYECKOIrO CTPOCHHUS, B TOM 4YHUCIE U
0OyCJIOBJIIEHHBIX XapaKTEPOM 3TOTO CTPOEHUs (IPEENIbHBIM WIH HENPENEIbHbIM) U
HaJIMYUEM (PYHKIMOHAIBHBIX TPYIII;

11. MoOenuposaHue MOJEKYJI HEOPraHUYeCKUX ¢ OPraHUYECKUX
BEIIECTB;
12. NOHUMAaHUe XUMUYECKON KapTHUHBI MUpa KaK HEOThEMJIEMOW 4acTu
LIEJIOCTHON HAyYHOU KapTUHBI MUpA.
1. B 11eHHOCTHO-OpPHEHTAMOHHOH cdepe — GopMuUpoBaHUE

COOCTBEHHOM TMO3WIMU TPU OILIEHKE IOCIEICTBUN JIsi OKPYKAIOMIEH Cpelbl
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C MPOU3BOACTBOM M IHEpepadOTKOM
XUMHUYECKUX MPOAYKTOB;

[1l. B TpynoBoii cepe — nposedenue XUMUUECKOTO 3KCIEPUMEHTA;
paszeumue HABBIKOB yUE€OHOW, MPOEKTHO-UCCIENOBATENbCKOW U TBOPYECKOU
JEATEIBHOCTH IIPU BBINIOJHEHUN UHIUBUYAJIBHOIO ITPOEKTA IO XUMUU;

V. B cdepe 310poBoro odpasa KU3HU — C0000eHUe TIPABUI
Oe3omacHOro oOpallleHusi ¢ BEIECTBaMH, MaTepualamMH; OKa3aHUE IepBOM
IIOMOIIM TIPU OTPABIICHHUAX, OXKOrax M TpPaBMax, IMOJYYEHHBIX B pPE3yJbTaTe
HapylIeHUs NpPaBWJ TEXHUKU OE30MaCHOCTH NpU padOTe C BEIIECTBAMU U
71a60paTOPHBIM 000PYAOBaHUEM.



Conepxanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopusi crpoennsi opranndeckux coenunennii A. M. byrtieposa. Ilpeamer
opranuveckol xummuu. Opeanuueckue ewjecmed: NPUpooHvle, UCKYCCMBEHHble U
cunmemuyueckue. OcobeHHOCMU cOCMABA U CMPOEHUs] OP2AHUYECKUX Beujecma.
Bumanuzm u ezo xpax. Ilousmue 06 y2neso0opooax.

OcCHOBHBIC TMOJIOKEHHS TEOPHMH XHMHYECKOro crpoeHusi byrtieposa.
BanentHocts. CtpykTypHBIE (OpPMYIBI — TONHBIE M COKpamiéHHbie. [IpocThie
(omuHapHbIE) W KpaTHble (ABOMHBIE W TpPOMHBIE) CBA3U. M30Mepbl U H30MEpUS.
B3auMHOe BIusiHME aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexotopbie oOIlME€ XMMUYECKHE CBOMCTBA OPraHUYECKUX
BEIIIECTB: UX TOpEHHE, IUIaBICHUE U 00yriauBanve. Mojenu (1apocTep>KHEBBIE U
00BbEMHBIE) MOJIEKYJI OPraHUYECKUX COCAMHEHUN pa3HbIX KiaccoB. OmnpenesieHue
3JIEMEHTHOI'O0 COCTaBa OPraHUYECKUX COCAUHECHUM.

Jlabopamopuvie  onvtmel.  V3roToBieHHE  MOAECICH  OPraHUYECKHUX
COCIMHEHU.

YrieBoaopoasl 4 UX NPUPOAHbIE HCTOYHUKH

IIpeneabHblie yriieBoaopoasbl. Adkanbl. OnpeaeneHue. 'oMonoruueckui psajg
ankaHoB U ero oOmas Qopmyna. CTpyKTypHass HM30MEpUsS YIJIEPOJAHOW IICTIH.
Panukanel. Homenknatypa ankaHoB. XUMHUYECKHE CBOICTBAa aJIKAHOB: TOPEHHUE,
peakuy 3aMelleHus (TaJloTeHUPOBAHUE), PEAKIUsl Pa3JIOKEHUS METaHa, peakilus
JNETUIPUPOBAHUSA ITAHA.

HenpeneinbHble yriieBoaopoAbl. AJIKeHbI. DTWIEH. | OMOJIOTUYECKUN DS
ankeHoB. Homenknatypa. CrpykrypHas wuszomepusi. [IpombllieHHOE TOIydYeHUE
AJIKEHOB: KPEKUHT U IETUAPUPOBAHUE aTKAHOB. Peakiusa neruapartannu 3TaHoa, Kak
J1a00paTOPHBIN CIIOCO0 MOMyUYeHUs! ATUIeHa. Peakunu mpucoeAuHEHUs: THApATAIus,

TUAPOrajJoreHUpPOBAHMUE, rajJjoreHUupOBaHMUeE, MOJIMMEPU3ALINH. [IpaBuiio
MapkoBHuKoBa. OKHUCJIEHUE alKeHOB. KauecTBEHHbIE PEaKIMU Ha HEMpeeTIbHbIC
YTJIEBOJIOPOIBL.

Aaxanuennl. Kayuykun. Homenknatypa. ConpsikéHHble AueHbl. byTtaaneH-
1,3, uzonpen. Peakuus JleGenera. Peakiuu npucoenunenus ankanueHoB. Kayuyku:
HATypajbHBIM, CHUHTEeTUYeCKHE (OyTaJueHOBBIN, W30MPEHOBLIN). Bynkanuzaius
kayuyka. Pesuna. D00HUT.

Aaxkunbl. OOmias xapakTepuCTHKa romosiorudyeckoro psaa. CrnocoObl
o0pa3oBaHMsI Ha3BaHWM aJIKMHOB. XUMHUYECKHE CBOWCTBA alleTHJIEHA: TOpEHHE,
peaKuuy NPUCOEAVHEHUSA: TUAPOTAJIOTE€HUPOBAHUE, TATIOTEHUPOBAHUE, THAPATALIMS
(peakust KyudepoBa), — ero mnoJjiyueHHe W MNpUMEHEHUE. BuHWIXiopua u ero
NOJIMMEPHU3ALMS B MOJUXJIOPBUHUII.

Apenbl. beH305, Kak MNOpeACTaBUTENb apOMATUYECKUX YIJIIEBOLOPOIOB.
CtpoeHue ero MoJIeKyJibl U CBOMCTBA (GU3NYECKUE U XUMUYECKIE CBOWCTBA: TOPEHHE,
pEaKIMM 3aMELICHHS] — TallOT€HUpOBaHue, HUTpoBaHue. [loyueHrne n npuMeHeHue
OeHsoua.

IIpupoaublii 1 monyTHLIA ra3pl. CoctaB npupogHOTo raza. Ero HaxoxaeHue
B npupoxae. IlpeumymiectBa mnOpupoOAHOro rasa Kak TOIUIMBA. XHUMHUYECKas



nepepaboTKa TPUPOJHOTO ra3a: KoHBepcusa, nuponn3. CHHTe3-Ta3 U €ro
IPUMEHEHHUE.

[TonyTHbIe Ta3bl, UX cocTaB. [lepepaboTka MOMYTHOTO ra3a Ha (PpaKIMK: CyXOn
ra3, IporaH-0yTaHoBasi CMECh, ra30BbI OCH3HH.

Hedpts m cnocodbl eé mepepadorkm. CoctaB HepTH U €€ mepepadoTKa:
neperoHka, KpekuHr, pudgopmunr. Hedrenpoayktel u ux nonyudenue. [lonstue o6
OKTaHOBOM uHciie. XMMUYECKHE CITIOCOOBI MOBBIIIECHUS KauecTBa OEH3UHA.

KamMeHHbIH yroab u ero nepepadorka. KokcoBaHne KaMEHHOTO YIUISI U €T0
IIPOAYKTBI: KOKCOBBIM TIa3, aMMHMa4Has BOJA, KAaMEHHOYIOJIbHAs CMOJIa, KOKC.
["a3udukanys KaMeHHOTO YTJIS.

Jemoncmpayuu. 1'opeHHEe NpPENENbHBIX W HENPEIEIbHBIX YIJIIEBOAOPOIOB:
ME€TaHa, »JTaHa, aueTWiIeHa. KadecTBEeHHbIE peakluMu HAa  HENpeIeIbHbIE
YTJIE€BOAOPOAbL: 0OECIIBEUMBAHNE 3TUIIEHOM U allETUIIEHOM PacTBOPOB NEPMaHTaHAaTa
Kajaus 1 OpoMHON BoJibl. OTHOLIIEHHE O€H30J1a K 3TUM OKUCIUTENsIM. Jleruaparanus
sta”ona. ['maponn3 kapOupa kampius. Komnekuumn «HedTs um HedTenpoayKTh»,
«KameHHbIN yroib M NpoAyKTHI ero mepepadotkm», «Kayuyku». Kapra mosne3Hsix
uckomnaemsix PO.

Jlabopamopnvie onvimer. OOHapyXeHHE TNPOAYKTOB TOPEHHSI CBEUH.
HccnenoBanue CBOMCTB Kay4yyKOB.

Kuciaopoa- u azorcoaepskamme OpraHu4ecKie coeJMHEeHUs!

OanoaromHubie cnupthl. OnpenencHue. PyHKIMOHANBHAA THIPOKCHIIbHAS
rpynma. ['omomorndecknii psifi NPENENIbHBIX OJHOATOMHBIX CIHPTOB. M3omepus
MOJIOKEHUST (PYHKUMOHAIBHOW Ipynnbl. Bogopoanas cBsi3zb. XMMHUYECKHE CBOMCTBA
cnupToB. AubneruaHas rpynmna. Peakuus stepudukanuu, CI0XKHbIE 3(UPHI.
[Ipumenenue cnuptoB. J[eiCTBUE METHUIIOBOTO M 3TUJIOBOIO CHUPTOB HA OPraHU3M
YEJI0BEKA.

MHoroaroMHble  CHMPTHI. OTHNIEHITIUKONIb,  KaK  IPEACTABUTENb
JIBYXaTOMHBIX U TIULEPHUH, KaK NPEACTaBUTENIb TPEXATOMHBIX CIHPTOB.
KauecTBeHHass peakuuss Ha MHOTOATOMHBIE CIUPTBI, UX CBOWCTBA, MOJy4EHUE U
npuMeHenue. [lorstue 06 anTudpurzax.

®enon. CrpoeHue, TMOJIyYeHUWE, CBOWNCTBA U TMpuMeHeHue (eHona.
KauecTBenHble peakiuu Ha (eHol. BzauMHoe BiIMsHUE aTOMOB B MoJIeKyJie (heHona.

Aabaeruabl ¥ KeTOHbl. PopMaNIbIETU U ALETATIBIECTUI, KAK MPEACTABUTEIN
anbJETUI0B, COCTaB WX MoJeKysl. DOyHKIMOHaIbHAasg KapOOHWUJIbHAs TpyMma.
KauecTBeHHble peakiuum Ha anpieruabl. CBONCTBA, IMOJYYEHUE M NPUMEHEHHE
dopmanpaeruia u aletaipaeruaa. Peakuuu noamkoHAeHcauu 11t GpopMaibaeruia.
[ToHaTHE O KETOHAX HA MIPUMEPE ALIETOHA.

KapGoHoBble KUCJIOTHI. ['OMOTOTHYECKUI PsAM TPEASTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKupHble KapOOHOBBIE KHUCIOTHl. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCTOT. [lomydeHne u npuMeHeHne MypaBbUHON U YKCYCHOU KHUCJIOT.

Caoxubie 3¢upbl. Kupbl. Peakuus stepudukanuu. CroxHbie 3QUPHL.
Kupsl, ux coctaB U rugposin3 (KUCIOTHBIA M IeIo4HOM). Mbuia. I'mapupoBanue
KHUPOB.



Yraesoabl. Yriesoasl. MoHocaxapuabl. [JIOKO3a Kak albJAETHIOCIHPT.
CopbOur. MoinouHokucinoe u cnuproBoe Opokenue. Dotocuures. Jlucaxapupsl.
Caxaposza. [lonucaxapuasl: Kpaxmad, [EUII0I03a.

AmMuHBbI. AMUHOTpyINa. AMUHBI TpPEAEIbHbIE U apOMaTUYECKUE. AHUIIMH.
[Tonyuenne amuHOB. Peakius 3uHuMHA. XHMMUYECKHE CBOMCTBA M IPUMEHEHHE
aMUHOB.

AMMHOKHCJIOTBI. AMHHOKHUCIIOTBI, COCTaB MX MOJIEKYJ] M CBOWICTBA, Kak
aM(pOTEepHBIX  OPraHMYECKHX  COCAMHEHMHA. [HMIMH, Kak  MpeJCTaBUTEINb
aMUHOKHCHOT. [lonydenune nmonuneTuaoB peakuuen noiaukonaeHcanuu. [lonstue o
MENTUIHON CBS3U.

beakn. CtpoeHue MoiieKya O€IKOB: MEpBUYHAs, BTOPUYHAS M TPETUYHAS
CTpyKTyphl. KauecTBeHHbIE peakuud Ha O€NKH, UX THUIPOJIHN3, JEHATypamlus u
Ononorunyeckne QyHKIUU.

emoncmpayuu.  llomydeHne  anpJernoB  OKHUCIECHUEM  CIIMPTOB.
KauecTBeHHass peakuus Ha MHOTOATOMHBIE CHUPTHI. 3aBUCUMOCTh PAaCTBOPUMOCTHU
(¢eHoNa B BoJe OT TemmepaTypsl. B3aumopeilictBue ¢ OpOMHON BOAONH U XJIOPUAOM
xene3a(lll), kak kauecTBeHHbIE peakiuy Ha GeHol. Peakiuu cepeOpsiHOTO 3epKaia u
co cBexenonydeHHbIM ruapokcuaoM Meau(ll) mpu HarpeBaHWM, Kak KauyeCTBCHHBIC
peakuuu Ha anpaeruapl. OOpas3ibsl MypaBbUHOM, YKCYCHOHM, MaJbMUTUHOBOW H
CTEapUHOBOM KHUCJIOT M HX PAaCTBOPUMOCTb B BOJI€. AJIBJIETUIIHBIE CBOWCTBA H
CBOWCTBA MHOTOATOMHBIX CIIUPTOB TJIOKO3bI B peakiuu ¢ ruapokcuaom memu(ll).
Nnentudukanus kpaxmana. KauecTtBeHHbIE peakiiy Ha OENKU.

Jlabopamopnwvie onvimost. CpaBHEHUE CKOPOCTH UCHAPEHUS] BOJABI U 3TAHOJA.
PactBopumoOCTh TiMIIEpHHA B BOJE. XMMHUYECKHE CBOWCTBA YKCYCHOW KHUCIOTHI.
OmnpeneneHre HENPEIEIbHOCTH PaCTUTENIbHOrO Macia. Maentudukanus kpaxmaia B
HEKOTOPBIX MPOJAYKTaX TNuTaHusA. M3roTroBieHUE KpaxMalabHOro Kiehcrepa.
N3rorosnenne Mojmene MOJIEKYJl aMHUHOB. M3rorosieHue Moaenu MOJIEKYIIbI
TJIMIMHA.

Ilpakmuueckan paboma. Unentudukaius opraHU4eCKUX COSTUHEHUH.

Oprannyeckasi XuMusi ¥ 0011eCTBO

buorexnosorus. Ilepuoasr e€ pazsutus. Tpu HampaBiaeHUS OMOTEXHOJIOTHU:
reHHas (WM TeHEeTHYecKas)) WHXKEHEpHUsl; KIJIETOYHas HWHXXCHepus;, OuoJornyeckas
urxeHepus. ['enetnueckn MoaudunpoBanubsie opranusmel (I'MO) u TpaHcreHHas
npoaykuus. Kimonuposanue. IMmoOunu3oBanHble (PepMEHTHI U UX IPUMEHEHHE.

Monmumepsl. Krnaccudpukauuss mnonumepoB. VCKycCTBEHHbIE —TMOJIUMMEPBI:
HEJUTYJION I, alleTaTHBIN MENK, BUCKO3a, IeutodaH.

Cunrerndeckne mnoJimMepbl. [lonmumepusaiuss W MONMKOHACHCALMS, Kak
crocoObl noxy4yeHus: noauMepoB. CunTeTnueckue kayuayku. [lonuctupon, Tedaon u
NOJIMBUHWIXJIOPUA, Kak TmpeacTaBuTenun IuiactMacc. CHHTETHYECKHE BOJIOKHA:
KalpoH, HAWJIOH, KeBIap, JaBCaH.

Jlemoncmpayuu. Kolnekuuy KaydyykoB, IJIaCTMAcC, CHHTETHYECKUX BOJIOKOH
U u3aennid u3 HuX. @epMeHTaTUBHOE Pa3JloKEHHE NEPOKCHIA BOJIOPOJIA C MOMOLIBIO
KaTasia3bl CBEKEHATEPTHIX MOPKOBH WJI KapToders.

Jlabopamopnvie onvimoi. (O3HAKOMIIEHHE C KOJUIEKIMSMU Kay4dyKoOB,
IJIACTMACC U BOJIOKOH.



Ilpakmuueckan padoma. PacrioZHaBaHUE TUIACTMACC U BOJIOKOH.
Conepxanne Kypca. 11 kinacc. bazoBblii ypoBeHb

CrtpoeHnue BelecTn

OcHoBHBIC cBeeHUsI 0 cTpoeHMM aroMa. CTpoeHME aToMa: COCTaB sapa
(HyKJIOHBI) H DJJEeKTpoHHas oOosnouka. I[lonarne 00 wu3oromax. IloHarwe o
XMMHYECKOM JJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiIOM sJIpa.

Ilepuoanueckass cucremMa xumMudeckux jemeHtoB /. U. MenpaesieeBa B
cBeTe CBeTe YUYeHHs 0 CTpoeHuH aToMa. OU3nyecKkuil CMbICI IPUHATON B TaOJIHIIC
J1. 1. MenneneeBa CUMBOJIMKH: TIOPSIKOBOTO HOMEpA JIEMEHTA, HOMEPA Mepruoaa U
HoMepa rTpynmbl. [loHsTHE O BalleHTHBIX 3JIeKTpoHaX. OTOOpakeHUE CTPOCHHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKUX IJIEMEHTOB C MOMOIIBIO AJIEKTPOHHBIX
U DJIEKTPOHHO-TpadudecKux GopmMyI.

OObsicHEeHUE 3aKOHOMEPHOCTEH M3MEHEHHSI CBOMCTB 3JIEMEHTOB B MEPUOJIAX U
rpynmnax IEepUOJAYECKON CHUCTEMBI, KaK CIIEJACTBHE HMX 3JIEKTPOHHOIO CTPOECHUS.
DJIEKTPOHHBIE CEMENCTBA XUMUYECKHUX 3JIEMEHTOB.

CpaBHenune Ileproanueckoro 3aK0Ha W TeOPUM XHMMHYECKOI0 CTPOEHMS
Ha ¢uiaocopckod OCHOBE: MPEANOCHUIKM OTKpbITUs [lepmoamyeckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTPOECHHUSI OPraHUYECKUX COCAUHEHUW; POJb JIMYHOCTU B
WCTOPUM XUMHH; 3HAYEHUE NPAKTUKH B CTAHOBJIECHHM M PA3BUTHUM XUMHUYECKHUX
TEOPUH.

HNonHasi XuMHYeCKasi CBSI3b M HOHHBbIE KPUCTAIMYECKHE PEIIETKH.
Katnonsl W aHWOHBI: HUX 3apsaabl U KiIaccuUKalUs MO COCTaBy Ha MPOCThIE U
cinoxuble. [IpencraButenu. Ilonstue 00 HOHHONW XUMHYECKOM CBsi3U. MoHHas
KpUCTaJUTUUeCKasl peméTka u pu3nvecKue CBOMCTBA BEIIECTB, 00YCIOBIECHHBIE ATUM
CTPOEHHUEM.

KoBasieHTHast xuMH4YecKasi CBfA3b. ATOMHBIE M  MOJICKYJsIpHbIE
KpHUCTALINYEeCKHUe PeLIETKH. [TonsTue 0 KOBAJICHTHOU CBS3HU.
DIIEKTPOOTPULIATENBHOCTD, HEMOJISIPHAS U MOJSIPHAs KOBAJIEHTHbIE CBsI3U. KpaTHOCTH
KOBAJICHTHOM CBsI3u. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHBIX CBSI3€i: OOMEHHBIN U
JOHOPHO- aKLENTOPHBIN. [10NSIPHOCTE MOJIEKYJIBI, KaK CIIEICTBUE MOJSPHOCTU CBA3U
U TreoMeTpuM MOJeKylbl. Kpucraumueckue pemeérkd ¢ 3TUM  TUIIOM  CBS3M:
MOJIEKYJISIpHBIE U aTOMHBIE. DU3NYECKHUE CBOMCTBA BEIIECTB, 00YCIOBICHHBIC TUIIOM
KPUCTAJUINYECKUX PEIIETOK.

MeTtasuindyeckasi cBA3b. [loHATHE O METATIIMYECKON CBSI3U U METAIIMYECKUX
KPUCTAJUIMYECKUX peleTkax. Pu3nyeckue CBOWCTBA META/UIOB Ha OCHOBE  HX
KPUCTAJUIMYECKOTO CTpoeHudA. lIpuMeHeHne MeTalioB Ha OCHOBE HX CBOWCTB.
YEpHbIE U LIBETHBIE CILIABBI.

Boaopoaunast XUMHUYeCKas CBA3b. MexmonexkyisapHas u
BHYTPUMOJIEKYJISIpDHAsE ~ BOJIOPOJIHBIE  CBSI3U.  3HAYEHUE  MEKMOJIEKYJIIPHBIX
BOJIOPOJHBIX CBA3EU B IPUPOJIE U KU3HU YEIIOBEKA.

Hoaumepsl. [losyyeHne mNOIMMEPOB pEAKUMSIMHU  IOJMMEPHU3ALUU U
MOJMKOHAEHCAMU. BaxkHelmue npeacTaBUTENM IUIACTMAcC M BOJOKOH, WX



MOJy4€HUE, CBOMCTBA U IpUMEHeHUE. [[oHsATHE O HEOPraHMYECKUX MOJUMEPAX U UX
IPEACTABUTEIIN.

JucnepcHubie cucteMbl. [loHsTue o aucrnepcHoi (asze W AUCTIEPCHOHHOMN
cpene. ArperatHoe COCTOsIHME pa3Mep 4YacTull (as3bpl, Kak OCHOBa s
KJ1acCU(UKAIIMU JTUCTIEPCHBIX CUCTEM. DMYJIbCUHU, CYCIICH3UH, adPO30JU — TPYMIIbI

rpyOOJIMCIIEPCHBIX CHUCTEM, HUX NPEACTaBUTENU. 30JM U TeId — TPYIMIbI
TOHKOJMCHIEPCHBIX CHUCTEM, HUX npenacraBurenu. I[loHsTue o cuHepesuce u
KOAryJisiuu.

Jemoncmpayuu. llepruognueckor CUCTEMbl XUMHUYECKHX 3yeMeHTOB [[. U.
MenneneeBa B pa3nu4Hbix popmax. Moaens HOHHON KPUCTALTHYECKON PEMmETKA Ha
IIpUMepe XJopuaa HaTpus. MuHepapl ¢ STUM TUIIOM KPUCTAIUIMYECKOW PEIIETKOM:
KaJIBbIUT, raauT. Moaenu MOJEKYISIPHOM KPUCTAJUIMYECKOM PEIETKH Ha IpUMEpeE
«CYXOro JIpJIa» WM MOJa W ATOMHOM KpPHUCTAJUIMYECKOM PEMIETKM Ha INPUMEPE
anmasza, Tpaduta wunum KBapua. Mogenb MoJspHOoro oObéma raza. Mogenu
KPUCTAUIMYECKUX PEHIETOK HEKOTOPBIX MeTaiioB. Komiekiuy o0pa3ioB pa3inyHbIX
IUCHEPCHBIX cucTeM. CHHEPE3NC U KOaryJsIsLusl.

Jlabopamopuvie onvimel. KOHCTPYUPOBAaHHE MOJICIM  METAJUIMYECKOMN
XuUMHuecKkol cBs3u. [lodmydyeHwe KOJJIOMJIHOTO pacTBOpa KypuHOro Oelka,
UCCIIEJOBAHUE €r0 CBOWCTB C IIOMOINBIO JIA3EPHOM YKa3Ku W IPOBEICHUE €ro
neHatypanuu. IlomydeHne sMylbCHM PacTUTENIBHOTO Macja U HaOrojeHHe 3a e
paccioenueM. [lomydyeHne cycreH3nn «M3BECTKOBOTO MOJIOKa» M HaOIIOAEHUE 3a €€
CEIMMEHTALMEH.

XuMHYeCKHe peaKkuuu

Kunaccudpuxanuss XMuMHYECKUX peakuui. AJUIOTPONU3ALMS U N30MEPU3ALINS,
KaKk peaknuu 0e3 H3MEHEHHUs COCTaBa BEIIECTB. AJUIOTPONHS U €€ NPUYUHBI.
Knaccudukanusa peakuuii Mo pa3IuyHbIM OCHOBAHMSIM: IO YHUCIY M COCTaBY
pEareHToB U MPOAYKTOB, MO ¢ase, Mo UCHOIb30BaHUIO KaTaau3aTropa win hepMeHTa,
o tertoBomy dddexty. TepmoxumMuueckue ypaBHEHUS PEaKIIHA.

Ckopocts xumMn4ueckux peakuuii. akTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTb
XMMHUYECKUX PEAKLHN: MPUPOIA PEarpyOIIMX BEUIECTB, TEMIIEPATypa, IUIOMAAb UX
COIPUKOCHOBEHUSI pPEArupyrollnX BEIIECTB, HUX KOHUEHTpaUus, IPUCYTCTBUE
karanuzaropa. [lonstue o karanmze. @epMeHTHI, KaK OMOJIOTMYECKUE KaTaIU3aTOPHI.
NHrubuTopsl, Kak «aHTOHUMbD) KaTaIU3aTOPOB U UX 3HAYCHHE.

XuMuveckoe paBHOBecHe U CcnocoObl ero cMmemeHus. Krnaccudukarus
XUMUYECKUX PEaKIUi IO TMpU3HAKy UX HampapieHus. [lonsTtue o0 oOpaTUMbIX
peakiusax u xumuueckoM paBHoBecuu. [Ipunnun Jle-Illatenbe u crnocoObl cMeIeHus
XUMUYECKOTo paBHOBecusa. OOIas XxapakTepUCTHKa peaklMii CUHTE30B aMMHaKa U
okcuna cepol(Vl) uW paccMOoTpeHHE YCIOBHI CMEIIEHHUS WX pPaBHOBECHS Ha
IIPOU3BOJICTBE.

I'uaposan3. O6patuMelii 1 HeOOpaTUMBIN THAPOIU3BL. ['UaApOIM3 conel u ero
TUNBL. [ MAPOIN3 OPraHWYECKUX COCIMHEHHM B >KUBBIX OPraHU3MOB, KaK OCHOBA
oOMmeHa BemecTB. [loHsTHe 00 SHEpPreTHYeckoM 0OMEHE B KJIETKE M POJIM THIPOJIN3a
B HEM.

OxucanTeIbHO-BOCCTAHOBUTE/IbHbIe peakunu. CTENeHb OKUCICHUS U €€
omnpezeneHue no ¢GopMysiaM OpraHMUYECKUX M HEOPraHUYECKUX BELIECTB. DJIEMEHTHI



Y BELIECTBA, KAK OKUCIUTENIN U BoCcCTaHOBUTENU. [IoHATHE O mporeccax OKUCICHUS
u BoccTaHOBJeHUA. CoOcCTaBleHHME YPAaBHEHUN XHMHYECKHUX pEAKLIUA Ha OCHOBE
AJIIEKTPOHHOTO OanaHca.

DJIEKTPOJIN3 PACILUIABOB H PACTBOPOB JJICKTPOJHUTOB. XapaKTEPHUCTHKA
AJEKTPOJIN3a, KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO Tmporecca. OcoOEHHOCTH
ANEKTPOJIN3a, IMPOTEKAIOIIEr0 B  pacTBOpax AJeKTposuToB. lIpakTthueckoe
IPUMEHEHUE AJIEKTPOJIN3A: MOTYYEHUE TAIOT€HOB, BOJAOPOA, KACIOPOa, ETOUYHbBIX
METAJUIOB W IIEJIOYEH, a TAKXKE ATIOMHUHHUS AJIEKTPOJIM30M PACIUIABOB M PACTBOPOB
COCAMHEHNN JTHUX JJIEMEHTOB. lIoHATHE O TaIbBAaHOIIACTUKE, TaJbBAHOCTETHH,
padbMHUPOBAHUH I[BETHBIX METAJIIOB.

emoncmpayuu. PacTBOpeHHE CEPHOM KHUCIOTHI MU aMMHAYHOM CEJIUTPBI U
¢ukcanusi TEIUIOBBIX SBJICHUN NJs 3TUX MpoleccoB. B3aumoneicTBus pacTBOpOB
COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT OJAMHAKOBOW KOHIIEHTPALIMU C OJMHAKOBBIMH
Kycoukamu (rpaHyjamMu) IMHKA U B3aMMOJICHCTBHUE OJIMHAKOBBIX KYCOUYKOB Pa3HBIX
METa/NIOB (MarHusi, IMHKA, jKejie3a) C PACTBOPOM COJISTHOW KHUCJIOTHI, KaK MpUMEp
3aBUCUMOCTH  CKOPOCTH  XMMHWYECKHMX  PEakUuid OT TIPUPOJBI  BEIIECTB.
B3auMozeiicTBue pacTBopoB THOCY/Ib(aTa HATPUsI KOHIICHTPALUU U TEMIIEPaTyphl C
pPacTBOPOM CEPHOU KUCIOTHL. MOJEIMpOBaHUE «KUMALIETO ciaos». Mcnosib3oBaHue
HEOPTraHWYECKUX KaTalu3aTopoB (cojied »Kkeie3a, HMOAHWAA Kajdusl) U MPUPOTHBIX
00BEKTOB, coAepKalMxX KaTana3y (CbIpoe MACO, KapTodenb) s pa3ioKEHUs
IepoOKCcHAa BoAopoAa. B3ammonencTBMe LMHKA C COJSHOM KHUCIOTOW HUTPATOM
cepebpa, Kak MPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIHUA U pPeakiuu
oOmena. KoHcTpyupoBanue wmonenu — snektponusépa.  Bupeodparment ¢
MPOMBIIIJICHHOW YCTAHOBKH JIJIS MIOJIYYEHHUS aJTFOMUHMUSL.

Jlabopamopnsie onvimel. nmoctpanus npaBuiia beprosie Ha npakTuke —
MPOBEJICHUE peakivii ¢ 00pa3oBaHUEM OCajKa, ra3a M BOJIbl. ['eTeporeHHbIi KaTanus
Ha IPUMEPE PA3JI0KEHUS IEPOKCHUIA BOJAOPOJA B IIPUCYTCTBUM JTUOKCHIA MapraHia.
Cmemenne pasHoBecuss B cucreme Fe3* + 3CNS™ « Fe(CNS);. Hcnbitanue
WHJWMKAaTOpaMH CpeAbl pPACTBOPOB COJIEM pa3IUYHBIX THUNOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS peaklus W peakius oOMeHa Ha NpUMepe B3aUMOJCHCTBUS
pactBopoB cynbdata meau(ll) c xene3oM u pacTBOPOM IIETOUH.

Ilpakmuueckaa padoma. PelieHuE >SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«XHUMHUYECKas pEaKIUsI».

BemecTBa 1 ux cBOiicTBa

Metamnbl. Ousznueckue CBOWCTBA METAUIOB, KakK (DYHKIMS WX CTPOCHUS.
JlerieHre MeTaiuioB Ha TPYNIbI B TEXHUKE U XUMHU. XHUMHUYECKHUE CBOMCTBA
METAJUIOB U JJIEKTPOXUMHUYECKUU pPAL HanpspkeHud. IloHsaTHe O MeTramnoTepMuu
(UTFOMUHOTEpPMUM, MATHUETEPMUH U JIP.).

Hemeranuabl. baaropoansie rasdnsl. Hemeramnel kak okuciaurenu. Hemeramibsl
KaK BOCCTaHOBHUTENU. Psii anexTpooTpuiarensHOCTH. HEpTHBIE MM O1aropoHbIe
rasbl.

Kucaorsl Heopranumyeckue M opraHudeckue. KucioTel ¢ TOYKM 3peHUs
ATOMHO-MOJIEKYJIIDHOTO  y4yeHus. KHUCIOTBI € TOYKM  3pEHUs  TEOpUU
AJIEKTPOJIMTUYECKON Aucconrann. KUCI0Tel ¢ TOYKM 3pE€HUs NPOTOHHOM TEOPHH.
OO6mme xuMUYeCKre CBOKMCTBa KUCIOT. Kimaccudukarus KUCIoT.



OcHoBaHus HeopraHn4yeckue u oprannyeckne. OCHOBaHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO  y4yeHus. OCHOBaHHS C TOYKH 3pPEHUS  TEOPHUH
ANEKTPOIUTUYECKON Aucconuann. OCHOBaHUS C TOYKHU 3PEHUS IPOTOHHOW TEOPHH.
Knaccudukanus  ocHoBaHuid.  XMMHUYECKHME  CBOMCTBA  OpPraHUYECKHX U
HEOPraHMYECKUX OCHOBAHUM.

AmdorepHble  COeIMHEHHMS  HEOPraHMYeCKHe HW  OpPraHU4YecKHe.
Heoprannueckue amdoTepHble COCIUHEHMS: OKCUABI MU TUIAPOKCHIABI, — UX
CBONCTBa W ToydeHHE. AMQOTEpHBIE OpPraHUYECKUE COCTUHEHUS Ha TpPUMEpPE
aMmuHOKucoT. [lenTuabl U nenTuaHAas CBS3b.

Coumn. Knaccudukanus coneit. JKECTKOCTh BOJBI M CHIOCOOBI €€ yCTpaHEHUSI.
[lepexon kapOonata B ruapokapboHaT u obOpaTHO. OOIIMe XUMHUYECKHE CBOMCTBA
CoJIEH.

Memoncmpayuu.  Komnekuuss — MetawioB.  Komlekuwss ~ HEMETaJUIOB.
B3aumogenicTBue KOHUEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MeApl0. Bcembliika
TEPMUTHOM CcMecHU. Bcembllika 4€pHOro mnopoxa. BbITeCHEHHME Tallor€HOB W3 HX
pacTBOpOB APYrMMH TajloreHamMH. B3anmoneicTBHEe MapoB KOHLEHTPUPOBAHHBIX
PacTBOPOB COJITHOM KHCIOTHI M aMMHaka («IbIM 0e3 orus»). [lonydenue ammuaka u
U3y4YCHUE €ro CBOMCTB. Pa3nuuHble cilydyan B3aMMOJCUCTBUS PACTBOPOB COJEU
ATOMUHUA €O WENOUBI0. [loyueHue mECTKOM BOJBI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnsie onvimel. lloilyueHue HEpacTBOPUMOIO THAPOKCHUAA U €TrO
B3aMMOJECHUCTBUE C KHUCIOTOW. MccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOM KHCJIOT KamlelIbHbIM METOJIOM MpHU UX pa30aBIIEHUH BOIOW.
[Tonyuenne amdoTepHOro THUAPOKCHUIA W HU3yUYeHHE ero cBoulcTB. [IpoBeneHue
Ka4eCTBEHHBIX PEAKIUN MO OMPEICICHUIO COCTaBa COJIH.

Ilpakmuueckaa pabdoma. PelieHue 5>KCIEPUMEHTAIBHBIX 337ad [0 TEME
«BemecTBa 1 UX CBOMCTBAY.

XuMHUA ¥ COBpeMEeHHOe 0011IeCTBO

IIpousBoacTBO aMMHuaKa U MeTaHoJIa. [[oHATHE 0 XUMUYECKON TEXHOJIOTHUH.
XVMHUYECKHE pPEakIMu B TIPOM3BOJICTBE amMMuaka U MeraHona. OoOmas
KJaccu(UKalMOHHAsT XapaKTEPUCTHKA peakIuii CHUHTe3a B TPOM3BOJCTBE ATHUX
npoaykToB. HaydHble NpUHIMIBI, JIEKAIUE B OCHOBE IMPOM3BOJICTBA aMMHaKa U
MeTtaHosna. CpaBHEHUE 3TUX TPOU3BOJICTB.

XuMHYecKasi TPaMOTHOCTh KaK KOMIIOHEHT 001Ied KYJbTYPbl YeJI0BeKa.
MapkupoBKka yHNaKOBOUHBIX MaTEpPUATIOB, DSJIEKTPOHUKA W OBITOBOM TEXHHKHU,
AKOJIOTUYHOT'O TOBApA, MPOIYKTOB MUTAHUS, STUKETOK 10 YXOIY 32 OACHKIOM.

Jemoncmpayuu. Mopaenb TNPOMBIIUICHHON YCTAaHOBKHM IOJYYEHHUSI CEPHOU
KUCIOTHl. Mojiellb KOJIOHHBI CHHTE3a amMMuaka. BuaeopparMeHThl M ClaiJibl O
CTETIEHU SKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopuvie onvimel. VI3ydyeHue MapKUpPOBOK PpAa3jIWYHBIX BHJOB
MIPOMBIILICHHBIX U MTPOJIOBOJIBCTBEHHBIX TOBAPOB.



TemaTnueckoe mianupoBanue kypca 10 knacca
(1 g B HEmemto0, Bcero 34 u)

Ne Tema ypoxka IIp.p IIpumeyanue
Jp.p.
Kp.p

Tema 1. IIpeamer opranuydeckoii xumun. Teopusi cTpOeHHsI OPraHMYECKUX COeTUHEHMI A.
M. bytJepoBa (2 1)

[

IIpenMer opraHu4ecKo XUMUU

N

OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOT'O CTPOCHUS
A. M. bytneposa

Tema 2. YriieBogopoabl 1 UX NPUPOAHbIE HCTOYHUKH (12 4.)

AJTKaHbI

AJKaHEbI

AJIKEeHBI

AJIKEeHBI

Ankanuensl. Kayuyku

AJIKUHEBI

ApeHbl

IIpupOoHBI ¥ IONYTHBIA Ta3bl

OO |N|O|O1D|WIN -

Hedtb 1 ctocoOb! e€ nepepaboTku

10 KameHnHblIi1 yronis u ero nepepaborka

11 [ToBTOpenue n 0600IeHNEe

12 Kontponbnas pabora Ne 1 «Teopus crpoenus oprannueckux | KP
coenquHeHuil A.M. byrneposa. YrieBonopoas»

Tema 3. Kucsiopoa- u a3orcogep:xamme opranudeckue coeqnnenns (14 1)

OaHOaTOMHBIE CIIUPTHI

OI[HOE[TOMHBIG CIIMPTHI

MHoroatoMHEbIe CITMPTHI

denon

AnbIeruasl U KETOHBI

KapOoHOBBIE KMCITOTHI

Crnoxuble 3¢upsl. Kupbl

Yriesoanl

OO |N|O|O1D|WIN -

AMUHEBI

[
o

AMUHOKHCIIOTHI.

[N
=

benku

=
N

[TpakTiueckast padora Ne 1. Unentuduxarus opranuyeckux | [p/p
COeTMHEHNN

(SN
w

[ToBTOpenue u 06001IEeHNE

=
N

Kontponbnas pabora No2 «Kucnopos- u azoTcoaepxarine KP
OpPraHUYECKUE COCAMHEHUS

Tema 4. Opranuveckasi Xumusi 1 0011ecTBO (6 1)

buorexHonorus

ITonumepsl

CuHTeTHYECKHE TTOJIMMCPEI

AWIN|F-

[Tpaktuyeckas pabora Ne 2. PacmosnaBanue miaactmacc u | [Ip/p
BOJIOKOH

5 [ToBTOpenue u 06o6menue kypca. [loaBenenrne UTOros
y4eOHOro roJa.

6 HToroBast KOHTpOJIbHAs paboTa KP




TemaTnueckoe mianuposanue Kypca 11 kiacca 6a30Boro ypoBHst

(1 u B Hepemto, Bcero 34 u)

Tema ypoka

Ip.p
JIp.p.
Kp.p

IIpumeyanue

Tema 1. Ctpoenne BemectB (9 4)

OcCHOBHBIE CBCIACHUA O CTPOCHHNHU aTOMa

[lepuoanueckas cucteMa XMMHUYECKUX JIEMEHTOB
J1. . MeHnieneeBa B CBETE YUEHUS O CTPOCHUU aTOMa

CpaBuenue lleproanueckoro 3akoHa U TEOPUU XHUMHUYECKOTO
cTpoeHus Ha Gprrocodckoii OCHOBE

HNonnas xuMmuueckas CBSI3b M HMOHHBIE KPUCTAJLUIMYECKUE
pEeETKU

KoBanenTHas XxuMudeckast CBSI3b. ATOMHEIC U MOJICKYJIAPHBIC
KPUCTAJUIMYCCKUC peH_IéTKI/I

Merannnyeckas XUMHYECKas CBI3b

BOI[OpOIlHaH XUMHYCCKas CBA3b

ITonmumepsr

O N D

JlucriepcHbIE CHCTEMBI

Tema 2. Xumuyeckue peakuuu (12 v)

Krnaccudukanus XuMHUECKUX peaKIni

Kiaccudukanmsi XuMHUUECKUX peaKIii

CKOpOCTh XMMHUYECKUX PEaKIHii

AIWIN|F

ObpaTumocthb XUMHUYECKUX peakuui. XHUMHUYECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHUs

IM'maponns

I'mpponus

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKknn

(N Oon

9HeKTp0J’IH3 paciljiaBOB n PacTBOPOB. HpaKTI/I‘-ICCKOG
MMPUMCHCHUC DJICKTPOJIN3a

9HeKTp0J’IH3 paciijiaBoB u pacTBOPOB. HpaKanecxoe
MMPUMCHCHUC DJICKTPOJIN3a

10

[Ipaktuueckas padora Ne 1. Pemienune sKkcriepuMEHTAIBHBIX
3a/1a4 10 TeMe «XMMHUUYECKasi peaKkus)

IIp/p

11

IToBTOpEeHME U 0060011IEHNE H3YYEHHOTO

12

KonrponsHas pabora Ne 1 «CrtpoeHue BemecTsa.
XUMUYECKasi peakius)

KP

Tema 3. BemecTBa u ux cpoiicrpa (9 4)

Meranibsl

Hewmeramnsl. biaropoansie raspl

Kucnorsr HCOPTaHNYCCKNEC U OPTaHNUYCCKUC

OcHoBaHUS HCOPTraHNYCCKUEC U OPIraHNYCCKUC

AM(I)OTepHLIC COCAMHCHU S HCOPTaHNYCCKUC U OPIraHNUYCCKUC

Comu

N[OOI~ WIN|F-

[IpakTuueckass pabora No 2. PemieHue sKCHepUMEHTATbHBIX
3aj1a4 110 TeMe «BelecTsa U UX CBOMCTBAY

IIp/p

(e}

IToBTOpeHMe 1 06001IIEHNE TEMBI

KonTponbnas pabora Ne 2 «BemiecTBa u ux cBONCTBa»

KP

Tema 4. Xumusi u coBpeMmeHHoe o0uiectTBo (4

XHUMHUYECKasi TEXHOIOT U

XuMuyeckasi TpaMOTHOCTh KaK KOMITIOHEHT OOIIel KyJbTYphl




YCJI0BCKa

w

IToBTOpeHMe u 06001IeHUE KypCa.

ITogsenenue uToroB yueOHOro roja




Pe3yabTaThl 0CBOCHHS Kypca

JHlesiTenbHOCTh yuuTenss B OOy4YeHMM XUMHUHU B cpefHeil (ITOJHOM) IIKOJE JIO0JDKHA
ObITh HampaplieHa Ha JOCTH)KEHHE OOYYaIOIIMMUCS CICAYIOMUX JUYHOCHIHBIX
Ppe3yibmamog:.

1)

2)

3)

4)

B IICHHOCTHO-OPHUEHTAIIMOHHOU cdepe — oco3Hanue POCCUMUCKON TpakIaHCKOU
UJACHTUYHOCTH, MaTPUOTU3MA, YYBCTBA TOPJOCTH 32 POCCHUMCKYI0 XHMHYECKYIO
HayKy,

B TpynOBOM cdepe — comognocmb K OCO3HAHHOMY BBIOOpPY JalIbHEMIIEH
0o0pa3oBaTE€NbHON TPAGKTOPUM B BBICIIEH IIKOJE, TA€ XUMHS SBISIETCS
npoGUINPYIOIeH TUCITUTUINHOM;

B TIO3HABATENbHOW (KOTHUTHUBHOHM, WHTEIUIEKTyalbHOW) chepe — ymeHue
YIOPaBISATh CBOCH MO3HABATEIBHOMN JIEATENBHOCTHIO, 20MOBHOCHb U CNOCOOHOCb
K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEU JKU3HU;
CO3HATEJIbHOE OTHOUIEHHE K HENpPEepbIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO
yclemHOW Npo¢eCCUOHAIBLHOW U OOLIECTBEHHOM NEATENBHOCTH; hopmuposanue
HABBIKOB 3KCIEPUMEHTAIBHON W MCCIIENOBATEIBCKON ACATENBHOCTH; yyacmue B
NyOJIMYHOM TPEJCTaBICHUU PE3yJIbTaTOB CaMOCTOSTENIbHOM I103HABATEIbHON
NESTeNIbHOCTH; yyacmue B NPOQUIbHBIX OJUMIHNAAAX PA3JIUYHBIX YPOBHEH B
COOTBETCTBUM  C JKEJIAEMBIMM pe3yJbTaTaMHd M  aJE€KBAaTHOM CaMOOLIEHKOMN
COOCTBEHHBIX BO3MOKHOCTEH;

B cpepe 310pOBbeCOCPEKEHUST — NpUHAMUE U pearu3ayus NEHHOCTEH 310pOBOT0O
n Oe3omacHoro oOpasza >KW3HU, Henpusmue BPEAHBIX MPUBBIYEK (KypEHUS,
yOoTpeONeHus]  ajKOrojs, HApKOTHUKOB)  Oyarojaps  3HAHUIO  CBOICTB
HapKOJIOTMYECKUX M HAPKOTHYECKUX BEIIECTB; COONIOACHUE MPAaBUJ TEXHHUKHU
0e3omacHOCTH B Tmpoliecce padoThl € BEUIECTBAMM, MarepuallaMd B y4eOHOH
(Hay4HOI1) 1a0OpaTOPUU U HA MPOU3BOJICTRBE.

Memanpeomemuvimu pezyiomamamu 0OCBOCHUS BBIITYCKHIUKAMH CTYTICHH CPEIHETO
(mosHOTO) 0611IeT0 00pa30BaHUs Kypca XUMHHU SIBIISIOTCS:

1)

2)

3)

UCNOIb306aHUE YMEHUN W HaBBIKOB PA3JIMYHBIX BHUJOB II03HABATEIHLHOMN
NESTEeIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUA (CUCTEMHO-
uHGOPMAITMOHHBIN aHanus, HaOJII0ICHHE, U3MEpPEHUE, MPOBEIECHUE
DKCIIEPUMEHTA, MOJICTTUPOBAHKUE, HWCCIIEA0BATENbCKas  JIEATeNbHOCTh) IS
U3YYCHUS PA3IMYHBIX CTOPOH OKPY>KaIOIIEH JeHCTBUTEILHOCTH;

6l1a0eHue OCHOBHBIMH HWHTEIUICKTyIBHBIMUA — OTEpaIusMu:  (OpMYIHpPOBKA
TUNOTE3, AaHalu3 ¥ CHHTE3, CpaBHEHHE U CHUCTEeMaTH3alus, 0000IIeHne
U KOHKPETU3alKs, BBIABICHUE TNPUYUHHO-CIICJICTBCHHBIX CBS3€d HM  TIOWCK
aHaJIOTOB;

nosHanue OOBEKTOB OKPYXKAIOIIEro MUpa OT o0O0Iero uepe3 0coOEHHOe
K SIUHUYHOMY;

4) ymenue TEHEPUPOBATh HWACH M ONPEACIATh CPEICTBA, HEOOXOAMMBIC I HX

peanu3auu;

5) ymenue onpenensaTh LEAM W 3aJa4d  JCATEIBHOCTH, BBIOMPATh CpEACTBA

peain3ali OCJIn U IIPUMCHATDh X Ha ITPAKTHUKCE,



6)

UCNONb308aHUE  PA3NUYHBIX  UCTOYHUKOB Il TOJYYEHUS  XUMHUYECKOUH
uH(popManK, TOHUMAHUE 3aBUCUMOCTH COJIEpKaHUs U (POpPMbI MPEICTABICHUS
uH(OpMaIMK OT 11eJIe KOMMYHHUKAIIMU U aJipecara;

7) ymenue TIPOJYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM

8)

JCSATCNIbHOCTH, YYWTHIBAaTh TO3HMIIMA JPYTHMX yYAaCTHUKOB JICSTEIHHOCTH,
¢ pekTUBHO paspeniaTh KOHPIUKTHI;

20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOSITENIBHOM — MH(OpMAIMOHHO-
MMO3HABATECIIbHONW  NIEATENIBHOCTH,  BKJIIOYas  YMEHHE  OPHUEHTHUPOBATHCS
B Pa3TUYHBIX HMCTOYHUKAX uH(pOopMaIuy, KPUTHYECKH OIICHUBATh
Y UHTEPIPETUPOBATH HHHOPMAITHIO, TIOIYIAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

9) ymenue WMCHONB30BATH CpPEACTBA HHMOOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX

texHosornii (manee — WKT) B pemieHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
Y OPraHU3ALMOHHBIX 3a/1a4 C COOMIOJEHUEM TpeOOBaHUW APrOHOMHKHU, TEXHHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYpCOCOEpPEKEHUs], MPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

10) graoenue SI3bIKOBBIMH CpCaCTBaMH, BKIKO4YasA U A3BIK XUMHUHU — YMCHHC SCHO,

JOTUYHO W TOYHO H3JIararb CBOIO TOYKY 3PEHHUS, HCMOJb30BaTh aJ€KBATHHIC
S3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKHU, POPMYIIbI
U YpPaBHEHHUS).

Ilpeomemmuvimu pe3ynromamamu N3y4eHUs: XUMHUH Ha YIITyOJIEHHOM ypOBHE Ha
CTYNEHU CpeaHero (MOJIHOTO) 00111er0 00pa3oBaHus SABISIOTCS:

1) 3Hnanue (noumumanue) XapaxmepHulX NPUIHAKOS BANCHEULUUX XUMUYECKUX
NOHAMUU: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHbBIC
aTOMHBIE M MOJIEKYJISIpHbIE MAacChl, HWOH, W30TOMbl, XHUMHUYECKas CBS3b
(koBaJIeHTHasi TIOJISIpHAs U HEMOJIIpHAsl, HOHHAs, METAJTMYECKasi, BOAOPOHAs),
AIEKTPOOTPULIATEILHOCTD, AJIJIOTPOIIUSI, BAIGHTHOCTh, CTEIIEHh OKUCJICHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, BEIIECTBA HOHHOTO, MOJIEKYJSIPHOTO U
HEMOJIEKYJISIDHOTO  CTPOEHUS, PACTBOPBI, DBJIEKTPOJIUTHl U HEIIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS] IHCCOLMAIMUSA, THUAPOIU3, OKHCIHUTEIb W BOCCTAHOBUTEIIb,
OKHCJICHHE W BOCCTAaHOBJICHHE, 3JIEKTPOJU3, CKOPOCTh XHMHYECKOW pEaKIuH,
KaTanu3aTopbl U KaTalau3, OOpaTUMOCTh XUMHUYECKUX PEaAKIUil, XUMHUYECKOE
paBHOBeCHE, CMEIICHHE PaBHOBECHs, TEIUIOBOM A(PPEKT peakiuu, yriepoaHbIi
ckeneT, GyHKIMOHANbHAS TPYIIa, H30MepHsl (CTPYKTypHasi U MPOCTPAHCTBEHHA)
Y TOMOJIOTHS, OCHOBHBIE THUIIBI (COSAUHEHUS, PA3JIOKEHHUS, 3aMElIEeHUs, 0OMEHA),
BUJbl (TUAPUPOBAHUS U JETUAPUPOBAHUS, THUApATallMd W JeruapaTalliu,
NOJIMMEPHU3ALIMKN U JICTIOJIMMEpU3allui, TOJMKOHICHCAIIMM W HW30MEpHU3allui,
KAaTAUIUTUYECKUE W HEKATaJTUTUYECKHUE, TOMOT€HHbIE M TEeTEPOTCHHBIC) U
Pa3HOBUJIHOCTH  ((epMEHTaTUBHbBIE, TOpEHHs, JTepuPUKaMU, KpPEKUHTa,
pudopMuHTa) peakiuii B HEOPTraHUYECKONH U OPraHUYECKOW XUMHH, TTOJIUMEPHI,
OMOJIOTUYECKH aKTUBHBIE COCTUHEHUS;

2) eviasieHue 3aUMOCBA3U XUMUYECKUX NOHamull il OOBSICHEHUS COCTaBa,
CTPOEHUS, CBOMCTB OT/IEIbHBIX XUMUYECKUX OOBEKTOB U SIBIICHUN;

3) npumeHeHue OCHOBHLIX NOJOHNCEHUU XUMUYECKUX Meopuli: TEOPUH CTPOECHUS
aToMa U XUMUYECKOW CBS3H, MEPUOJUYECKOTO 3aKOHA U MEPUOUYECKON CUCTEMBI
xumuueckux aneMeHTtoB [l M. MeHneneeBa, TEOpUM  BIEKTPOJIUTHYECKON



JUCCOLMAIINK, TPOTOHHON TE€OPUHU, TEOPUU CTPOEHUSI OPraHUYECKUX COCIMHEHUH,
3aKOHOMEPHOCTEH XMMHUYECKOW KMHETUKH — JUIs aHaJIku3a COCTaBa, CTPOSHUS U
CBOMCTB BEIECTB M MPOTEKAHUS XUMHUYECKUX PEAKIIUM;

4) ymenue Knaccuguuyuposams HeopraHUUIECKHE U OPraHMYECKUE BEIICCTBA

10 pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue e3aumocesnszeii MEeXAy COCTAaBOM, CTPOCHHEM, CBOMCTBAMH,
MPaKTUYECKUM NMPUMEHEHHUEM U MOJYYCHUEM BOKHEHIIIMX BEIIECTB;

6) 3HaHUe OCHOG8 XUmuueckou HOMEHKanypbl (TpuBHaNBEHOM
U MEXKJIYHAPOJHOW) ¥ YMeHue HaA3BaThb HEOPraHWYECKUE U OPraHUYECKHUE
coenuHeHUs 1o hopmyJie, 1 Ha000pOT;

7) onpedenenue: BaJCHTHOCTH, CTEIICHU OKHCICHUS XHMHUYCCKUX DJICMCHTOB,
3apsiIOB  MOHOB; BHUJOB XUMHUYECKMX CBA3€d B COCAUMHEHUSX U THUIIOB
KPUCTAUIMYECKUX PEHIETOK; MPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJd; THIMa
TUJPOJIM3a M XapakTepa Cpeabl BOJHBIX PACTBOPOB COJEH; OKHUCIUTEIS
Y BOCCTAHOBMTEJS;, MPOILIECCOB OKUCJICHUSI U BOCCTAHOBJICHUSA, NTPUHAIJICKHOCTH
BEIIIECTB K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX M OPraHUYECKHUX COCIUHCHMIA;
TOMOJIOTOB M U30MEPOB; TUIIOB, BUJIOB U PAa3HOBUHOCTEN XMMUUYECKUX PEAKIIUM B
HEOPraHUYECKOW U OPraHu4YeCKON XUMUU;

8) ymenue xapaxmepuzosams.:

— S-, p- u d-ameMeHTHI 1O HX TOJOKEHHIO B IEPHOAMYECKON CHCTEME
1. 1. Menpeneena;

— 0011I1e XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,;

— XMMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKHUX
COCIMHCHUH B IIJIAHE OOIIETro, 0COOCHHOI0 U CIMHUYIHOTO;

9) oowscuenue:

— 3aBHUCHMOCTH CBOMCTB XHMHUUYECKHX DOJIEMEHTOB M HX COCIMHCHUM
OT TIOJIOKEHUS 3JIEMEHTA B nepuoanudeckout cucreme . 1. Menneneena;

— MPUPOABI XUMHUYSCKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METaJIMYCCKOM,
BOJIOPOIHOM);

— 3aBUCUMOCTH CBONCTB HEOPTaHUYECKUX W OPTraHMYECKHUX BEIIECTB OT HX
COCTaBa U CTPOCHHUS;

— CYIIHOCTH M3YYEHHBIX BHJIOB XUMHUUYECKUX PEAKIUN: JJIEKTPOJUTUUECKOU
JMCCOITUAIINHI, HOHHOTO 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX;

— BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakiuu
U Ha CMEIIICHHE XUMUYECKOTO PaBHOBECHS,

— MEXaHM3MOB MPOTEKAHUS PEaKIIUN MEXTy OPraHUYeCKUMU U HEOPTaHUYECKUMHU
BEIIICCTBAMU,

10) ymenue:

—  COCTaBJISITh ~ yPaBHEHUSI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
C TIOMOIIIBIO METO/Ia AICKTPOHHOTO OajaHca;

— TIPOBOIUTH PACUETHI O XUMUYECKUM (DOpMYJiaM U ypaBHEHUSIM;

— TPOBOJUTH XUMHUYCCKHH OJKCIIEPUMEHT (Ja00paToOpHbIE M IPAKTHUYCCKHC
paboThl) ¢ coOmoieHneM TpeOOBaHUN K MpaBUIaM TEXHUKH O€30MacCHOCTH TPHU
paboTe B XUMHUYECKOM KaOuHeTe (JlabopaTtopun).






Oprannuyeckas xumus. 10 kiace
TEMA 1. HAYAJIBHBIE IIOHSATHUS OPTAHUYECKOW XUMUHN
(13/18 u).
IIpeamer opranuveckoir xumum. Opranuyeckue Bemecrsa. UYro wusyyaer
opranudeckas xumusa. Kpatkuii odepk pa3BUTHs opraHudeckoil xumuu. CpaBHEHHE
HEOPTraHMYECKUX U OpraHuyeckux BemecTB. CnocoOHOCTh aTOMOB yriepoja
COEAUHSATHCS B PA3JIMYHBIE LIENH. YTJIEBOAOPOABl U UX Mpou3BoaHbIE. [loHsATHE O
3aMECTUTEIIE.
Teopusi crpoenusi opranmyeckux coeaumnenni A. M. Byrtiepoma. Ilonsitue
BajieHTHOCTU. Paboter @. A. Kekyne. Pons A. M. ByTtiepoBa B co3maHuu TEOpHUH
CTPOCHUSI OPTaHUYECKUX COEAMHEHUN. E€ OCHOBHBIE TTOJIOKEHHUS.
[IpuurHBl MHOTOOOpa3usi OPraHUYECKUX COCIMHEHUM: O0O0pa3oBaHUE OJMHAPHBIX,
JNBOMHBIX U TPOWMHBIX CBSA3EM MEXAY aToMamu yriepona. M3omepus. Omnupuyeckas,
MOJIEKYJIIpHAs U CTPYKTYpHask (hOPMYJIbl OPraHMYECKUX COEAMHEHUH.
Konuenuusi rud0puausanuu aroMHbIX opouTaseii. CtpoeHne atoma yriaepona: S- u
p-opOutanu, TUOBI uX ruOpuan3anuu. (OOpa3oBaHUWE KOBAJICHTHBIX CBSI3EH.
DJIEKTPOHHAS U AJIEKTPOHHO-Tpaduueckas GopMyssl aToMa yriepo/a.
Kiuaccupukanust opranmveckux coeguHenmii. Knaccudukanus mno sneMeHTHOMY
COCTaBYy: YIJIEBOJOPOJBI, TaJOr€H-, a30T- U KHUCIOPOACOACPIKAIINE OPraHUYECKHE
COCIUHEHUS.
Knaccudukanus no CTpoeHHIO YIJIepoIHOTO CKENeTa: alluKINYECKUE U IIUKINYECKUe
(xapOOLMKIMYECKHE U TETEPOLMKINYECKHUE) OPTaHUYECKUE BEIIECTBA.
Knaccudpukanuuss  yrineBogopofoB: NpefenbHble (aJKaHbl W LUKIOAJIKAHBI),
HeNpe/eNbHbIC (aJIKEHBI, aTKUHbBI, AJIKaJIUEHBI), apEHBI.
Knaccudukanus opraHM4ecKHX COEIMHEHUN MO HAJUYUIO (YHKIIMOHAIBHBIX TPYIII
(runpokcuiibHasi, KapOOHWIbHAsI, KapOOKCWUJIbHAS, HUTPOTPYIINA, aMUHOTPYIINA).
Cnuprtel. Anpaerunsl. Keronsl. Kap6oHoBbie kucinoTel. HuTpocoegunenusi. AMUHBI.
IIpyHUMIIBI HOMEHKJIATYPbI OPraHUYecKUX coeauHeHui. [lonsaTue o xumMuueckon
HOMeHKJIaType. Homenknatypa TpuBuaibHas (MICTOpUYECKas) U pallMOHAIbHAS.
MexayHaponHasi HOMeHKJatypa opranndeckux coenuHennii — [UPAC. IIpunuuns
COCTABJICHHSI HA3BaHUsI OPTaHUYECKOro coeanHenus no HomeHnkiarype [UPAC.
Kiuaccupukanuss peaxkumii B opranmdeckoii xumuu. [lonstue o cyOcrtpare u
pearente. Kinaccudukamuss peakmuil 1Mo CTPYKTYpHbIM H3MEHEHUSIM BELIECTBa:
MPUCOSIMHCHUST (B TOM YHUCIIE TMOJUMEPH3AIUU, OTHICIUICHUS (dIIeMEHHPOBAHNS),
3aMELIEHUs U U30MEpU3aLUu.
IloHATHE O TOMO- ¥ IETEPOJUTHYECKOM  pPa3pblBaX KOBAJIECHTHOW  CBS3W,
anekTpoduiiax u Hykieopuaax.
Knaccudpukauusa peakumit 10 THIY PEAKUMOHHBIX YACTUIl paJUKaJIbHBIE,
ANEKTPO(PHUIIbHBIE U HYKJIEO(DUIIbHBIE.
Knaccudukanus peakuuii mo H3MEHEHUIO CTENEHEW OKHUCJICHUS: OKHUCJICHUS H
BOCCTAaHOBJICHHS.
Knaccudukanus peaknuii 10 YacTHBIM NPHU3HAKAM: TaJIOTEHUPOBAHUE WU
NErajloreHUpOBaHWE,  TUAPUPOBAHWE U JETUAPUPOBAHWE,  THUIpaTallud |
NEruApaTaluy, THAPOTAIONEHUPOBAHNE U IETUAPOTaJOT€HUPOBAHUE.
Jemoncrpanuu. Kouieknuss OpraHM4ecKuX BELIECTB, MATEPUAIOB W W3JIEIHN U3



Hux. IllapocrepxkHeBbie U 00BEMHBIE Moaenu (Momenmu Crioapra—bpurieba)
ATaHOJIa U AUAITUIIOBOTO 3(pupa, OyTaHa u n3o0yTaHa, METaHA, STUJICHA U AllETUJICHA.
B3anmoneiicTBre HaTpusi C 3TaHOJIOM; OTCYTCTBHE B3aWMOJECUCTBUS C TUATUIIOBBIM
a¢upom. Mojienb oTTaaKuBaHUsl THOPUIHBIX OopOUTael (IeMOHCTpaIs ¢ TOMOIIBIO
BO3MYIIHBIX IIapoB). JleMoHCTpauuoHHas Tabnuna «Pasnuunbie THOpUAHBIC
COCTOSIHUS aToma yriepoja». OOpasibl OPraHMYECKUX COEIWHEHUN Ppa3InYHBbIX
KJ1accoB. Mojienu OpraHUYeCKUX COCIUHEHUU C Pa3MYHBIMU (PYHKIMOHAIbHBIMU
rpynnamu. ['opeHue MeraHa uiau npornaH-0yTaHOBOM CMECH M3 Ta30BOM 3aKUTAJIKH.
B3peiB cMecn metana ¢ xyopoM. OoOecuBeurBaHUE OpPOMHOW BOJABI 3THUIIEHOM.
Jenonumepusanus nonudTuieHa. llomyyenne stunena neruaparanuen 3TaHona.
JlaGopaTopHblii onbIT. 3rotoBieHue Monenend MOJIEKYJI — NPEACTaBUTENEH
Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX COCAUHECHUM.

IpakTnueckasi padora 1. KauecTBeHHBIN aHATN3 OPTaHUYECKUX COCTUHEHUM.
TEMA 2. IIPEJAEJIBHBIE YTJIEBOJAOPOIBI (5/9 4)

AJIKaHbI. ODJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHa.
I'omosiornueckuii psn aJlkaHoB M uX u3oMepus. lIpocrpaHcTBeHHOE CcTpoeHUE
MOJIEKYJI aJIKaHOB (B TOM uucie u kKoHpopMepsl). HomeHknaTypa aakaHOB.
[TpoMblieHHbIE CITOCOOBI MOIYYEHUS AJIKAHOB: KPEKUHI HE(TENPOAYKTOB, peakuus
QIKWINPOBAHUS, TOJYYEHHE CHHTETUYECKOro O€H3MHA, HarpeBaHHUE Yyriepoja B
atMocepe Bomopona. JlaGopaTopHble CIOCOOBI MONYYEHHsI AalIKaHOB: peaKLus
Bropua, nuponu3 coseli KapOOHOBBIX KHCJIOT CO IIEJI0YaMH, THAPOIU3 KapOuaa
ATIOMHUHUSL.

®u3MYECKUEe CBOWCTBA QJIKAaHOB. B3amMHOE BIHSIHUE aTOMOB B OPraHUYECKHX
Mosiekyniax. [1onoxkuTenbHbl U OTPULIATENBHBIA MHAYKTUBHBIE 3(PdexTsl. IIpornos
PEaKIMOHHOM  CHOCOOHOCTH  alIkKaHOB. MeXaHHW3M  peakuuid  pajuKaibHOro
3amenieHns. Peaknyy paiuKaabHOIO 3aMENICHUs: TAJIOTEHUPOBAHUE U HUTPOBAHUE.
Peakiun nermnpupoBanus. Peakuuu okucnenus. pyrue peakuuu ¢ paspylieHUEM
yriiepoHou nenu. [IpumeHeHue akaHoB Ha OCHOBE CBOWCTB.

Huxioankanbl. ['OMOJIOTMYECKH PAA W CTPOCHUE IUKJIIOAKJIAHOB. Nx
HOMEHKJIaTypa 1 uzoMepusi. [lonsitue o mpoctpancTBeHHoM uzomepun. Kondopmepsi
LUKJIOT€KCaHa.

CrocoObl TOJIy4EeHHs] IHUKJIOATKAHOB: pEKTH(PUKAIMSI HEPTH, KaTaTUTHUYECKOE
JNETUAPUPOBAHUE apEHOB, BHYTPUMOJIEPYIIsipHas peakuus Bropia.

@u3znyeckre M XMMHUYECKHE CBOMCTBA IMKIOAKAHOB (PEAKUMU MPUCOCAUHEHUS U
3amerenus). [I[puMeHeHre HMKI0aKaHOB.

Jemoncrpanun. [lapocrepxHeBble MOJAENM MOJEKYJ ANKAHOB I WJUIFOCTPALUU
cBoOoaHOrO  BpamieHuss Bokpyr cBsisu  C—C, a Takxke 3acIOHEHHOU
U 3aTOpMOXEHHOM KoH(popManuii sTaHa. [lodyueHne MeTaHa M3 areTata HaTpHs
U TUJIpokcuaa HaTpus. [opeHue MeTaHa, MpomnaH-OyTaHOBOW cMmecH, mapaduHa
B YCJIOBUSIX M30BITKA U HEAOCTaTKa KUCIOpoJa. B3phIB cMecH MeTaHa ¢ BO3TyXOM.
OTHolieHHEe MeTaHa, NponaH-OyTaHOBOM cMmecH, OeH3MHa K OpOMHOW BOjE
u pactBopy KMnO,.

JlabopaTropHble onbIThl. 3roroBnenue napadhuHUPOBaHHONW Oymaru, UCIbITAHUE €€
CBOMCTB (OTHOILIEHHE K BOJE U XUpY). OOHapyKeHUE BOAbI, CaKHU, YTIEKUCIIOro rasa
B IIPOJIYKTax TOPEHUS CBEYH.



TEMA 3. HEIPEJIEJIBHBIE YTJIEBOJOPO/bI (13/22 )

AJIKeHbI. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl JTHJICHA.
['omonorudeckuid psii ¥ U30MepHUs ATKEHOB (YTIIEPOIHOTO CKEJIeTa, TeOMEeTprudecKas
WIH  YUC-MpaHC-A30MEpHUs, TOJOXKEHUS  JBOWHOM  CBSI3U, MEXKJIAccoBas).
Homenkiatypa ajakeHoB.

[IpompbllizieHHBIE CHOCOOBI TIOJMYYEHMsI AJIKEHOB: KPEKUHI alIKaHOB, BXOJIAIIUX B
cocTaB He(®TU M TOMYTHOTO He(TSIHOro Trasza, ACTUIPUPOBAHHUE MPEAETbHBIX

YTIIEBOIOPOOB.
JlabopatopHble  CIMOCOOBI  TMOJYYEHHUs] AJKEHOB: PpEAKIUU  JIUMUHUPOBAHUS
(merajoreHUpOBaHUE), JeTHIpaTaIUs CIIUPTOB u JIETaJIOTCHUP OBAHUE

IUTAIOTCHAJIKAHOB, a TaKXe JEruApOraJlor€HUPOBAHUE TaJOr€HONPOU3BOIHBIX
MpeAeNbHbBIX yIiieBoaopoAoB. [IpaBuiio 3aiineBa.

PuU3NYECKHE CBOMCTBA AJIKEHOB.

B3aumHoe BiIMsiHME aTOMOB B OPraHU4ECKUX MoJIeKynax. Me3oMepHbIii 2P eKT.

[IporHo3  peakMOHHOMN CITIOCOOHOCTH AJIKCHOB. MexaHu3m  peakuuu
AIEKTPOUIBHOTO MPUCOCTUHEHUS.
Peakuym  mpucoenuMHEHHsT  AJKEHOB:  TaJOr€HUPOBAHUE, TUIPUPOBAHUE,

TUIPOTAIOTCHUPOBAaHNE, TuApaTauus, nonuMmepusanus. [IpaBuwio MapkoBHUKOBA.
Peaxiuu okucnenus ankeHoB KMnO, (peakiius Barnepa) B BOJHON U CEpHOKHUCIION
cpene. [IpumeHeHnne alkeHOB Ha OCHOBE CBOWCTB.

BricokoMouiekyIspHbIe coeauHeHus. CTPOCHUE MOJMMEPOB: MOHOMED, MOJIUMED,
AJIEMEHTAPHOE 3BE€HO, CTENEHD MMOJIUMEPU3ALUN.

JIuneiiHble, pa3BETBIEHHBIE U CeTYAThIE (CIIUTHIC) MOAUMEpPbl. CTEpeoperyisipHble U
HECTEPEOPETYIISPHBIE TTOJIUMEPBHI.

OTHOmIEHNE TOJMMEPOB K HArpeBaHMIO: TEPMOIUIACTUYHBIE M TEPMOPEAKTHUBHBIE
ITOJIUMEPBI.

ITonumepsl Ha OCHOBE STUJIEHOBBIX YIJIEBOJIOPOOB 51 ux
IPOU3BOIHBIX: TIOJIUATHIICH, TTOJTUIPONUIICH, MOJUTETpaPTOPITUIICH

Y TIOJIMBUHUJIXJIOPUL.

Aakanuenbl. Krnaccudukausi JHUEHOBBIX  YIJIEBOJAOPOJOB:  U30JIMPOBAHHEIE,
KYMYJIMPOBAHHBIE U CONPSIKEHHBIE.

Homenknarypa u©  u30Mepusi JIMEHOBBIX  YIJIEBOAOPOJOB  (MEXKKJIACCOBasd,
YIIEPOJHOTO CKEJIETa, B3AUMHOIO MTOJIOXKEHUS KPATHBIX CBS3€H, TEOMETPUYECKas).
CrpoeHne conpsKEHHBIX aJIKaIUEHOB.

Cnioco0b1 MOJTyYEHUS aJIKaJNCHOB: JNETUAPUPOBAHUE aJIKaHOB,
peakuus Jlebeaesa, IeruaporaloreHMpOBaHUE JUTAIOT€HAKAHOB.

DU3NYECKHE CBOMCTBA TUEHOBBIX YIJIEBOAOPOJOB. XUMUYECKUE CBOMCTBA JUEHOBBIX
YTJIEBOJIOPOJIOB: PEAKIMHU MPUCOCAUHEHHS, OKHUCICHUS W TOJHMEPHU3ALNU — U
0COOEHHOCTH MX MpoTekaHus. HaxoxaeHue B nMpupoje U NpUMEHEHUE alKagueHOB.
TeprieHsl.

OnactoMmepbl. HarypanpHblli KaydyK, Kak HOPOIYKT MOJUMEPHU3AIMU H30MPEHA.
CunreTnueckne Kayuyku: OyragueHoBbli kayuyk (CBK), AOuUBUHMIOBBIH,
M30IPEHOBBIN, XJIOPONPEHOBBIN, OyTaAleH-CTUPOIbHBIN. Bynkanuzaus KaydyKoB:
pEe3UHBI K Y00HUT.

AJIKHHBI. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI all€TUIICHA.



['omonoruyecknid psa W U30MEpUsl AJTKUHOB (YIVIEPOJHOIO CKEJIETa, MOJOKEHHS
TPOWHOM CBA3M, MEXKIaccoBas). HoMeHk1aTypa ankuHOB.

CriocoObl MOy4eHUs] aJKWHOB: MUPOJIU3 MeTaHa (B TOM YMCIE U OKHCIUTEIbHBIN
NUPOJU3 TPUPOAHOrO Tas3a), KapOUIHBIA METON, JAETUAPOraJIOreHUPOBAHUE
IUTaJOT€HAIKAaHOB, B3aMMOJICHCTBUE  COJIEM  AllETHWICHOBBIX  YIJIEBOAOPOIOB
(arleTHIIEHUI0B) C rajJoreHaJIKaHaAMH.

@u3N4eCKUe CBOWCTBA AIETUIEHOBBIX YTJIEBOJIOPOAOB. XHMHUYECKHE CBOWCTBA.
Peakuuu MIPUCOETUHEHHUS (rugpupoBaHue, raJIOreHUPOBAaHUE,
TUAPOTAIOTEHUPOBAHUE, TUApATalMsi, TpUMEpH3auus aleTwieHa). Peakuus
KyuepoBa u mnpaswio OnbrexoBa. KUCIOTHBIE CBOKCTBA alKWHOB. AILETHIICHU[BI.
Oxkucnenue ankuHoB: pacTBopoM KMnO4 u ropenue.

ObnacTi MpUMEHEeHHs alleTHIIEHAa Ha OCHOBE ero cBOUMCTB. [IpumeHeHne roMosioroB
anerniieHa. [lomuMepsl Ha OCHOBE anleTUiIeHa. BUHMIaneTuieH.

JemoncTpanuu. O0bEMHbBIE MOJENH Yuc-, MPaHCc-U30MEPOB ajkeHoB. [lomydyeHue
STWJIEHA W3 3TaHOJIA M JO0Ka3aTeJIbCTBO €r0 HEIPENEIbHOIO CTPOEHUsS (peakiuuu
c OpomHoii Bomoi u pactBopoM KMnQ,). OOGeciBedynBaHHE STHICHOM OpPOMHOM
BOJIbI M paCTBOpA MepMaHraHaTa Kaius. ['openue stuneHa. BzanmoneiicTBrue ankaHoB
U QJIKEHOB C KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTOW. MoJ€enu MOJIEKyJl aJIKaJIHeHOB
C HW30JINPOBAHHBIMHM, KYMYJIMPOBAaHHBIMU H CONPSHKEHHBIMU JIBOWHBIMH CBSI3SIMH.
Koarynsamnust Miae4HOro coka KaydyKOHOCOB (MoJioYasi, OJAyBaHUMKa WU (PUKyca).
JlenonuMepu3anus Kaydyyka M JIOKa3aTelIbCTBO HANIM4YWsd JBOMHBIX CBSI3€M B
MOJICKyJIaX MOHOMEpPOB  (peakmmu ¢ OpoMHOW BOJOM M pactBopoM KMNO,).
O3nakomiienne ¢ komutekuuend «Kayuykm u pesussDy. [lomydenue anetmnena wus
kapOuna kanbiusg. OObEMHBIE MOJACIM aJKWHOB. B3anmoneicTBue areTusieHa c
OpoMHO#1 BonoOH. BzammopeiictBue anerusneHa c pactBopoMm KMnOs. T'openwue
allETUJICHA.

JlabopaTopHble onbIThbl. O3HAKOMJIEHHE C KOJUIEKLIHMEH MOJMMEPHBIX 00pa3loB
IUIACTMACC U BOJIOKOH.

IIpakTnueckass padora 2. [lonyueHne MeTaHa M 3TWJIEHA U HUCCIEIOBAHHUE HX
CBONCTB.

TEMA 4. APOMATUYECKHUE YI'JIEBOJAOPObI (7/12 1)

Apensbl. [lepBrie cBeneHus 00 apomMaTuyeckux coequHeHusX. CTpoeHHe MOJIEKYJIbI
OeH30J1a: elMHas 7-3JIEKTPOHHAs CUCTEMA, UM apOMATUYECKUN CEKCTET.
l'omonornueckuit psa. M3omepuss B3aMMHOTO PACIOJNIOAKEHHUS 3aMECTUTENICH B
6en3obHOM KoJiblle. HomenknaTypa aperoB. Kcumosmbr.

[TpomblieHHbIe CIOCOOBI MOTy4YeHHsT O€H30J1a M €r0 TOMOJIOTOB: apOMaTH3alus
AJIKaHOB M IIUKJIOAJIKAaHOB, TPUMEpU3alUs alleTuiIeHa (peakius 3eJIMHCKOTO).
JlabopaTopHbie CIOCOOBI TMOMYYEHHUS ApCHOB: AJIKWIUPOBAHHME OCH30J1a, TUPOJIU3
COJIEH apOMATHYECKUX KUCIIOT.

dusnueckre CBOWCTBA apeHoB. I[IpOrHO3 pEaKIMOHHOW CIIOCOOHOCTH apeHOB.
Peakiuu  »1eKTpoPMIIBHOTO 3aMEIIEHUsT W WX MEXaHW3M: TaJOreHUPOBaHMUE,
ankuinuposanue (peakuus Opuaens—~Kpadrca), HUTpoBaHue, CyIbPUPOBAHUE.
Peakuu npucoequHeHus: THIPUPOBAHKE, PAIUKAIbHOE TaJIOreHUpoBaHue. Peakiyu
OKHCJICHHS.

Tomyon, kak romoJior 6en3zosia. OCOOEHHOCTH XMMHYECKUX CBOMCTB alKMJIOEH3010B.



OpueHTaHTBl MEPBOrO M BTOPOro pojaa. B3anmmHoe BiIMSHUME aTOMOB B MOJIEKyJax
QIKWIOEH30JI0B Ha [pUMEPE peakUuuu 3aMelleHus. Peakuuu  OKUCIEHHS.
IIpuMeHeHne apeHOB Ha OCHOBE UX CBOWCTB.

JemoncTpanuu. [IlapoctepxHeBbie 1 00bEMHBIE MOJIENHN OE€H301a U €r0 TOMOJIOTOB.
PacTtBopeHne B OeH305i€ pa3IMYHBIX OPraHUYECKUX M HEOPTraHMYECKHUX BELIECTB
(mampumep, cepbl, noxa). O3HakoMieHHE C (UBNYECKUMHU CBOWCTBaMH O€H3011a
(pacTBOPUMOCTh B BOJE€, IJIOTHOCTb, TEMIIEpAaTypa IUIABJICHHS — BbIIECP)KUBAHHE
3amastHHOW amMIyJibl ¢ O€H30JI0M B OaHe co JIbaoM). ['opeHne OeH30J1a Ha CTEKIISITHHOU
nanouyke. OTHomeHne OeH3zona Kk OpomHoi Boae u pactBopy KMnOs. Hurposanue
O6enzona. OTHoOLIEHWE TONyoJa K Boje. PacTBopeHne B TOJIyoOJie pa3IUYHBIX
OpPraHMYeCKMX W  HEOPraHMYECKUX  BELIECTB  (HAampuUMep, Cepbl, HOJA).
ObecuBeunBanue ToayosnoM pactBopa KMnO4 u 6poMHOIA BOABI.

TEMA 5. IPUPOJHBIE UCTOYHUKHU YIJIEBOAOPOOOB (5/8 4)
Hpupoausiii ras3 v nmonyTHeld HeTsAHOW ra3. [IpuponaHbI Ta3 U €ro cocras.
[TpoMbIITIEHHOE UCTIOIB30BAaHUE U NTEpepadOTKa MPUPOJAHOTO Ta3a.

[TomyTHble He(TsAHBIE Ta3pl U UX MNepepadoTka. PpakiUM MOMYTHOTO HEPTIHOTrO
rasa: ra3oBblii O€H3MH, IpONaH-OyTaHOBAsE CMECh U CYXOH Ia3.

Hed1s. Hed1h, Kak npupoHbIil HCTOYHUK YTIIEBOJOPOIOB, €€ COCTaB U (PU3NYECKUe
CBONCTBA.

VYTIIIeBoIOpOAbl KaK MPEAMET MEXIYHApOJHOTO COTPYIHHYECTBA M Ba)KHEUIIAsA
OTpacib 3KOHOMUKHU Poccun.

[IpombinienHass nepepaborka HedTu. Pextudukanusa (ppakuroHHas MEPETrOHKA).
O@pakuun  HedTU: OEH3MHOBas, JIMTPOWHOBAs, KEPOCUHOBAs, TIa30illlb, Mas3yT.
ConspoBble Mmacna. Bazemun. Ilapagun. ['yapon. Kpekunr HedTenpoayKTOB:
TEPMUYECKUN, KAaTATUTHYECKUU, ruapokpekur. Pudopmunr. uxnuzanus.
Apomatu3zanus. JleToHallMoOHHAas CTOMKOCTh OeH3nHa. OKTaHOBOE YHCIIO.
Kamennbiii  yroan. IIpombinuieHHasi nepepadoTka KaMEHHOIO  YIJIAL.
Haxosxienre B mpupojie ¥ COCTaB yriiel: KaMEHHBIN yrojib, aHTPAIUT, OyphIil YTOJb.
KokcoBaHue u ero mpoaykThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIA, HAJICMOJIbHAs BOJA,
KokcoBbIf ra3. [asudukanus yrius. BoasHoii raz. Karanutudeckoe TruapupoBaHUe
YIS,

TEMA 6. THIPOKCHJICOAEPKAIIIUME OPTAHUYECKHUE BEIIECTBA
(11/20 )

Cnuprel. Ilonstne o cnmprax, wucropus ux wusydeHus. DyHKUMOHaAIbHAA
TUAPOKCUIIbHAS TPYMIA.

Knaccudukanus cnuproB: MO THUIY YIJIEBOJOPOJHOrO pajavKaia (MpeaebHbIE,
HeMpeneabHbIe, apOMaTUYECKUE), MO0 YHUCITY TUAPOKCHIIBHBIX TPYII B MOJIEKYJIE
(0OlHO- W MHOTOaTOMHBIE), MO THUIy YIJIEPOJHOTO aTOMa, CBA3AHHOTO C
TUAPOKCUIIBHOM rpynnoi (IepBUYHbIE, BTOPUYHBIE, TPETUUHBIE).

DIEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ CIHUPTOB. ['OMOJIOTHYECKHIA
P MIpeneabHbIX OAHOATOMHBIX cUpTOB. M30oMepus (mmosioxkeHus (GyHKIIMOHATBHON
IPYIIIbI, YTIEPOJHOTO CKEJIETa, MEXKIACCOBAas) © HOMEHKIIATypa aJIKaHOJIOB.
OO6mme cmocoObl TONYYeHHUS aJIKAHOJIOB: THUApATAlMs aJKeHOB, THIAPOJIU3
rajJloreHaj]KaHOB, BOCCTAHOBJEHHE  KapOOHWIBbHbIX  coequHeHui.  CrocoObl
MIOJIyYEHHUS] HEKOTOPBIX aJKAaHOJOB: METUJIIOBOTO CHUPTA — PEAKUUEN IIEI0YHOrOo



TUAPOSM3a XJIOPMETaHa M U3 CHUHTE3-Ta3a; 3TWIOBOrO CIUPTa — CHHUPTOBBIM
OpOKEHUEM TJIIOKO3bl M TUJIpaTallMedl 3TWJIeHa; MpomaHoJia-1— BoccTaHOBIEHHEM
POIMKUOHOBOTO aJbJIETHAA; POIAaHoIa-2 — THIPUPOBAHUEM alleTOHA U TUApaTanuen
IPONUJICHA.

dusnyeckue CBOMCTBAa CnupToB. BomopomHas cBA3b. [IporHo3 peakuuoOHHOU
CIIOCOOHOCTH TPEACNIbHBIX OJHOATOMHBIX CIHUPTOB MU €ro MOATBEpPXKICHUE MpU
PacCMOTPEHUH XHMHUYECKHX CBOMCTB CIHPTOB: KHCIOTHBIE CBOWMCTBA, pEaKUUU
HYKJICO(UIHHOTO 3aMEIIEHUsI C TaJOreHOBOJOPOJaMHU, MEXKMOJCKYJSIpHAs U
BHYTPUMOJICKYJISIpHas AeruipaTanus (TOoJydeHHe MPOCTBIX A(PUPOB U AIKEHOB),
peaKIuu JEeTUAPUPOBAHUS, OKUCICHHS W dTEPUPUKATIIH.

Husmue u Beicime (kupHbie) ciupthl. CuHTeTHYeckue Motromue cpeactsa (CMC).
Ob6nacTi MpUMEHEHHsI METaHOJIa HA OCHOBE €ro CBOMCTB. TOKCHYHOCTH METaHOJIA.
OO6macTy MPUMEHEHHUs 3TUJIOBOTO CIUPTAa Ha OCHOBE €r0 CBOMCTB. AJIKOTOJU3M Kak
COIMAJIBHOE SIBJICHUE U €T0 PO(HUIIaKTHKA.

MHoOroaToMHbie CIUPTHI. ATOMHOCTh CIUPTOB. [ TMKONM U rauuepunsl. M3omepus,
HOMEHKJIaTypa M MOJIy4YeHHE MHOTOATOMHBIX CHUPTOB. (OCOOEHHOCTH XUMHUYECKHX
CBOWCTB MHOI'OATOMHBIX CHUPTOB. KauecTBeHHass peakuusi Ha MHOTOAaTOMHBIE
CIIUPTHI.

OTWICHITIMKOJIb W TJULEPUH, KaK MPEICTABUTEIM MHOTOAaTOMHBIX cOUpTOB. MX
IPUMEHEHHUE.

®enoabl. CocraB U CTpOEHHME MOJIEKYJbl (eHoJda. ATOMHOCTH (DEHOJIOB.
["'omonorudeckuii ps, n3oMepusi 1 HOMEHKIIaTypa (EeHOJIOB.

CniocoObl noyyeHus: peHosa: 13 KAMEHHOYTOJIbHOW CMOJIbI, KyMOJIBHBIM CIIOCO0, U3
raJOr€HapEeHOB U METOJIOM IIEJIOYHOTO IJIABA.

duznueckre cBoicTBa (eHONOB. XHMHYECKHME CBOHCTBAa (DEeHOa: KHUCIOTHBIE
CBOMCTBA, OKHCIIEHHE, PEAKUUHU SJIEKTPOPUIBLHOrO 3aMelleHus (raJoreHUpOBaHUE,
HUTPOBAHUE), TOJTUKOH/ECHCALIHSI.

KauectBennnie peakiuu Ha ¢eHos: ¢ OpOMHONM BOJOW M PACTBOPOM XJIOpHAA
xene3a(lll). [lpumenenne GpeHonoB.

JdeMoHcTpanuu. [ITapocTepxHEBBIC MOJEIIHN MOJIEKYJT OZTHOAQTOMHBIX
¥ MHOTOQTOMHBIX COUPTOB. Du3nueckue CBOWCTBA JTaHOJA, MpomnaHoia-1,
Oyranona-1. B3zaumopeiictBue  HaTpus  co cnupToMm. BzaumopeiicTtBue crupra
C pacTBOpPOM AuxpomaTa Kaius B cepHoil kuciore. [lomyuenue crioxxkHoro adwupa.
[lonyuyenne osTuneHa w3 drtaHona. CpaBHEHHWE pEAKUUA TOPEHUS ITHIOBOTO
U TIPONMIIOBOTO CUPTOB. OOHAPYKEHHE ATUIIOBOTO CIIUPTA B PA3IMUHBIX MPOAYKTaX
C [IOMOILLIBIO noa0(pOpMHOM pOOBL. Bzaumonericteue [JIMLEpUHA
co ceexxeocaxaeHHbIM CU(OH),. Pacno3HaBaHue BOJHBIX PacTBOPOB TJIMIIEPUHA
v TaHona. OTHOIIEHUE STUJICHTJIUKOJS M TJUIEpUHA K BOJAE U OPraHUYECKUM
pactBoputenisaM. PactBopuMocTh (eHOoJla B BOJE NPU OOBIYHOM U TOBBIIIEHHON
Temriepatypax. BwitecHenne QeHona u3 (eHonsTa HATpUS YTOJIBHOW KHUCIOTOM.
KauecTBenHbIe peaknuu Ha (heHOI: oOecBeYnBaHNE OPOMHOM BOJBI M C PacCTBOPOM
FeCl;. O6ecrBeunBanue denosa pactsopom KMnOs.

IpakTnueckas padora Ne 3. MccnenoBaHne CBOMCTB CIIUPTOB.

TEMA 7. AJIBAETUIbI U KETOHBI (7/10 4)

AJIbIeTH/Ibl. AJIbJIETH Bl KaK KapOOHUIIbHBIC OpraHuYecKrue coequHeHus. CocTaB ux



MOJIEKYJl WM  JJEKTpOHHOE CcTpoeHue. ['omosormuecknii  psn,  HU30MEpHUsA
Y HOMEHKJIaTypa ajJbJIeru0B.

CnocoObl  TOJly4eHHs: OKHCJICHHE COOTBETCTBYIONIMX CIHUPTOB, OKHCIICHUE
yraeBoaoponoB (Bakep-mpoiiecc), ruaparanus ajiKUHOB, MUPOJIU3 KapOOHOBBIX
KHCJIOT WJIM UX COJIEH, IIEJIOYHON TUAPOIIN3 TUTATIOTCHAIKAHOB.

dusznueckre CBOWCTBA  aibAeruyioB. [IporHo3 peakMOHHONW  CHOCOOHOCTH
anbAeTu0B. XUMHUYECKUE CBOMCTBA: pEaklMMU MPUCOEAUHEHMs (LIMaHOBOAOPOJA,
ruaApocyibduTa HATpHs, peakTuBa | puHBSIpa, THAPUPOBAHKE), PEAKIIUU OKHCICHUS
(cepeOpsiHoro 3epkana u  koMmiuiekcamu wmenu(Il)), peaknuu KOHIEHCALUU
(anbOJIBHAsT W KPOTOHOBAs, C a30TUCTHIMU OCHOBAaHUSIMU U MOJUKOHJICHCAIUN),
PEAKLIMH 3aMELICHUS 10 Ol-YIJIEPOJHOMY aTOMY.

Keronbl. Kertonbl kak kapOoHWIbHbIE coeluHeHHs. OCOOEHHOCTH COCTaBa H
AIEKTPOHHOIO CTPOEHUS UX MOJEKYIL.

['omonorudyeckuid psiji, ©30MEpHUsi U HOMEHKJIATypa KeTOHOB. CrocoObl MOTy4YeHUs
KETOHOB.

duznyeckre cBoicTBa KETOHOB. [IpOrHO3 peakIMOHHON CIOCOOHOCTH KETOHOB.
XUMHUYECKHE CBOMCTBA: peaKIMy MPUCOEAUHEHUS (LIMaHOBOAOPOAA, TUIPOCYIbpuTa
HaTpus, peakTuBa [puHBSpa, TUIPUPOBAHUE), PEAKIIMH OKHUCICHUS, PEaKIUU
3aMELIEHNUs 110 O-YTIIEPOJHOMY aTOMY.

JMemoncrpamun. IllapoctepxkueBbie n Crroapra—Dbpurieda mMonenu ajibAerujioB.
Okucienue OeH3abpaernuaa KHCJIOPOJIOM BO3yXa. [Tomyuyenue
denondopmaIbaETUIHOTO TOJIUMEpA.

JlaGopaTopHblie onbIThI. [loTydeHNEe YKCYCHOTO — alibJIeTHa OKHUCICHUEM 3TaHOJIA.
O3zHakomiieHHE C (PU3NYECKUMH CBOMCTBAMHU aJIbJICTUIOB (alleTalIbIeTUAa U BOJHOTO
pactBopa  (Qopmanmpaeruna). Peakmus — «cepeOpsHOTO  3epkaja».  Peakius
¢ ruapokcuaom meau(ll) mpu HarpeBanuu. OTHOIIIEHNE alleTOHA K BOJE. AIIETOH Kak
OPTraHUYECKUN PACTBOPUTEIID.

IIpakTnueckas padora 4. MccienoBanue CBOMCTB adbIAErUA0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTbI U UX ITPOU3BO/IHBIE (13/20 u)
KapoOonoBbie kucjorbl. [loHsiTue o kapOoHOBBIX KucinoTax. Kiaccudukanms
KapOOHOBBIX KHUCJIOT: TI0 TPUPOJIE VYIJIEBOJOPOJHOTO pajauKaiga, MO YUCITY
KapOOKCWJIBHBIX ~ TpPyHI.  ODJIGKTPOHHOE U MPOCTPAHCTBEHHOE  CTPOCHHE
KapOOKCHIBHOM Tpyniibl. KapOOHOBBIE KUCIOTHI B IPUPO/IE.

I"'omonoruueckuil psii npeeabHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. M3omepus
Y HOMEHKJIaTypa.

[Tomyyenue kapOOHOBBIX KHCJIOT OKHCJICHHUEM aJIKaHOB, AQJIKEHOB, TEPBUYHBIX
CIIUPTOB U aJbJETUA0B, a TAKKE TUAPOIU30M (TPUTAJIOTCHAIIKAHOB, HUTPUJIOB).
[TomyyeHne MypaBbUHON KUCIIOTHI B3aUMOJIEHCTBUEM THAPOKCHIA HATPUS C OKCUJIOM
yraepona (II), ykcycHol — kapOOHMIMPOBAHWEM METHIIOBOTO CIIMPTA U OPOKEHHEM
ATaHOJIa, TPOITMOHOBOM — KapOOHMUITUPOBAHUEM ITUJICHA.

duznueckre CBOMCTBA KapOOHOBBIX KHUCIOT, O0YCIIOBICHHBIE MOJIIPHBIMH MaccaMu
U BOJOPOIHBIMHU CBS3AMH. [IpOrHO3 XMMHUECKHUX CBONCTB KapOOHOBBIX KHCJIOT.
OO6mue cBoMcTBa KUCIOT. Peakiuu mno yrieBogopogHoMy paaukainy. OOpa3oBaHue
(YHKUMOHANBHBIX  MPOU3BOJAHBIX.  Peakuuss  srepudukanuu.  OOpa3zoBaHue
rajoreHaHruJIpua0B, aHTUAPUIOB, AMUIOB, HUTPHUJIOB.



MypaBbuHasi U YKCyCHasi KUCJIOTBI, KaK IPEJACTABUTENN MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX  KHUCJIOTHI. [TambMUTHHOBAasE W  CTeapUHOBAs KHUCJOTHI, Kak
NPEICTaBUTENId BBICHIMX  MPEACNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
AKpuioBass Y METAaKpWIOBAas KHUCJIOTHI, KaK MPEICTABUTEIN HEMPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. ONEenHOBasA, JIMHOJIEBAs U JMHOJICHOBasA, Kak
NPEICTaBUTENIM BBICHIMX HENpPEAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
bensoitHas u canuuuioBas, Kak MPEJICTABUTENIM apOMATUUECKUX  KapOOHOBBIX
KUCIOT. JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTHI Ha TpPUMEpPE IIaBENICBOIl.
[IpuMeHeHre 1 3HaYeHnEe KapOOHOBBIX KUCIIOT.

Cosnn kapOoHOBBIX KHCJOT. Mblna. [lonyyeHue conell KapOOHOBBIX KHCIOT Ha
OCHOBE OOIIMX CBOWCTB KHCJIOT: B3aWMOJCWCTBUEM C AaKTHUBHBIMU METaJIAMH,
OCHOBHBIMU OKCHJAMH, OCHOBaHUSAMH WM coisiMu. [lomydeHue coneil kapOOHOBBIX
KHUCJIOT HIEJIOYHBIM THAPOJIU30M CIOXKHBIX 3(pupoB. XHUMHYECKHE CBOMCTBa cosiei
KapOOHOBBIX KHUCIJIOT: TUAPOJIN3 MO KAaTUOHY, pEaKlIMd MOHHOTO OOMEHa, MHUPOJIU3,
AJIEKTPOJIN3 BOJHBIX pacTBOpOB. Mbuia. JKECTKOCTh BOABI M CLIOCOOBI €€ yCTpaHEeHMS.
[Ipumenenue coseit KapOOHOBBIX KUCIIOT.

Cioxnbie 3¢pupsbl. CTpoeHHE MOJIEKYJ, HOMEHKJIATypa W HM30MEPHUS CIOKHBIX
s¢upoB. Mx ¢usnyeckue cBoiictBa. CrnocoObl MOJYYEHHUS CIOXKHBIX 3(PHUPOB:
peakuusi dTepudUKaNUU, B3aUMOJIEUCTBHE CIHPTOB C AHTHAPUIAMHU  WIH
raJjOr€HaHTruIPUIaMU KUCIOT pEeaKIHe MOJUKOHACHCAUA Ha TIPUMEPE MOITYUYEHUS
noiuMaTUIeHTEpePpTaiata. XUMUYECKUE CBOMCTBA CIOKHBIX 3(UPOB: TUAPOIU3 H
ropenue. [IpumeHeHune cioxKHbIX 3(PUPOB.

Bocku u xupbl. Bocku, UX cTpoeHHEe, CBOWCTBA U KJacCU(DUKALUA: pACTUTEIbHBIE U
KUBOTHBIE. buosiornueckas posb. JKupbl, X CTPOCHUE M CBOMCTBA: OMBIJICHHUE,
TUAPUPOBAHUE PACTUTEIIBHBIX KUPOB. bruosornyeckas poJib :KUpOB. 3aMEHA KUPOB B
TEXHUKE HEMUIIEBBIM ChIPHEM.

Jemonctpamumn. [lapocrepxueBsie u CTioapra—bpurieda Moaenu aabIeruaos.
Oxucinenne OeH3asberuaa KHCIIOPOJIOM BO3/yXa. Ilonyuyenue
deHondopmanbaeryaHoro  noiumepa. lllapocrtepkHeBble  MOJENM  MOJEKYI
KapOOHOBBIX KUCIOT. Tabnuna «Knaccuduxarus kapOOHOBBIX KUCTOT». DU3NUECKHe
CBOICTBa 3TaHOJNa, mpomaHosa-1, OyraHona-1. IlomyueHue yKCyHOM30aMHIIOBOTO
spupa. Komnmexkuus opranmueckux KuciaoT. OTHOLIEHHE TPEAENbHBIX U
HEMpeneNbHbIX KUCIOT K OpOMHOW BOJE W pacTBOpY IIepMaHraHaTa Kalusl.
[Tomyyenue Mbuna u3 xupa. CpaBHEHHE MOIOIIMX CBOWCTB XO3SIMCTBEHHOTO MbLIA U
CMC B xéctkoii Boge. Komneknust cinoxubix 3¢gupos. LllapocTtep:kHeBble Moaenu
MOJIEKYJT CIIOKHBIX 3(PUPOB M M30MEPHBIX MM KapOOHOBBIX KucioT. llomyuenue
OPUATHO MAXHYIIETO CJIOXHOro 3¢upa. OTHOIIEHHE CIMBOYHOTO, MOJCOJHEYHOTO,
MaIllMHHOTO Maces U MaprapuHa K BOJHbIM pacTtBopaMm 6poma 1 KMnNO..
JlaboparopHbie onbIThl. O3HaKOMJIEHHE ¢ (PU3NYECKUMHU CBOWCTBAMH HEKOTOPBIX
IPEAECIbHBIX  OJHOOCHOBHBIX  KHCIOT: MYpPAaBBUHOW, YKCYCHOM, MacisHOM.
OTHoLIEHHE pa3MYHBIX KHUCJIOT K Boje. B3aumoneiicTBUe pacTBOpa YKCYCHOM
kuciaotel: ¢ metauiom (Mg wim Zn); okcuaom wmetamia (CuQ); ruapokcuaom
metauta (Cu(OH), wmm  Fe(OH)s), combio, (Na;CO; wu pacTBOpoM MbLIA).
O3zHakomiieHHE € 00pa3laMu CJIOXKHBIX 3(upoB. OTHOIIEHHE CIOXKHBIX 3(PUPOB
K BOJIE M OPraHMYECKHM BellecTBaM (KpacHuTensiM). BpIBeeHuEe >KUpPHOTO IMsTHA



C MOMOIIBIO CIOXHOTO 3¢dupa. PacTBOpUMOCTH *KUPOB B BOAE M OPTaHUYECKUX
PacTBOPUTEIIAX.

IIpakTnueckasi padora 5. VccienoBaHue CBOMCTB KapOOHOBBIX KHCIOT M HX
IPOU3BO/IHBIX.

TEMA 9. YTJIEBOJbI (10/13 4)

Yraesoabsl. CocTtaB MOJEKyJd yIIeBOAOB M uX crpoeHue. Kiaccuduxanms
YIJIEBOJIOB: MOHO- JIH-, OJIATO- W TOJIMCaXapWbl; KETO3bl W albJ03bl; TETPO3HI,
MIEHTO3bl, T'EKCO3bl. BoccTaHaBiIMBAaKOIIME W HEBOCCTAHABIMBAIOUIUE YIJIEBOJBI.
buonornyeckas poJib yrieBoJ0B U 3HAUEHHUE B )KMU3HU YEIIOBEKA.

Monocaxapuabl. CTpoeHHE MOJEKYJIbl M (U3HUYECKHUE CBOMCTBA TIIFOKO3BI.
Huknuyeckue (HOpMbI TIIIOKO3bI U WX OTPaXeHHE C MoMollbio Gopmyn Xeyopca.
['mukosumubpii  tugpokcui. @-D-rmoko3a u  f-D-rmrokoza.  Taytomepusi  kak
pe3ynbTaT pAaBHOBECHS B pACTBOPE TIIFOKO3BI.

[Tonyyenune raroko3bl. @POTOCHMHTE3. XHUMHUYECKHE CBOMCTBA: PEAKUHUH 110
aNbJECTUIHON W 10 TUAPOKCWIBHBIM rpynnaMm. CnuproBoe, MOJIOYHOKHUCIOE
Y MaCJISTHOKUCIIOE OPOKEHUS TIIFOKO3bI.

®pyKTO3a Kak u30Mep IIoK03bl. CTPYKTypa U (U3NUECKUE U XUMHYECKHE CBOMCTBA.
Jucaxapuabl. CtpoeHne MoJekyn paucaxapunoB. Caxapo3a. Haxoxnenuwe B
npupone. [Ipons3BoacTBO caxapo3bl M3 CaxapHOM CBEKJIbl. XUMHUYECKHE CBOWCTBA
caxapo3bl. JIakTo3a 1 MaJIbTO3a KaKk U30MephI caxapo3bl. VX cBOMCTBA U 3HAYEHUE.
Homucaxapuabl. CtpoeHne Mosekya nonucaxapunos. Kpaxman. CoctaB v CTpOeHHE
€ro MoJIeKyJd. AMWI03a W aMWJIONEKTUH. XHMHYECKHME CBOWCTBA: THAPOJIN3 U
KauyeCcTBEHHasl peakius. HaxoxaeHue B INpUpoJe, MOJyYEHHE Kpaxmala U €ro
npUMeHEHUE. bruosornueckas posab Kpaxmaia.

Crpoenue Mojexkyn 1eintono3bl. CBOMCTBa LEUIIONO3bI: 00pa30BaHUE CIIOKHBIX
5¢UpPOB U MPOIYKTOB AJKUIMpOBaHUs. HUTpaThl U amerarsl LEUII0I036l — OCHOBA
NOJIyYEHMSI B3pBIBUYATBIX BEIIECTB M MCKYCCTBEHHBIX BOJOKOH. HaxoxneHue B
npupojie u e€ Guosoruueckas poiib. [lpuMeHeHue 1emirono3bt

JemoncTpanuu. OOpasipl yriieBoJoB U uzaenuii u3 Hux. llomyuenume caxapara
KaJIbLIMSI W BBIJECJIEHHE Caxapo3bl W3 pacTBopa caxapara Kajiblus. Peakuus
«cepeOpstHOro 3epKajay Uil TIoKo3bl. Peakiuu ¢ GpyKCHHCEPHUCTOM KUCIOTOM.
OTHOIIICHHE PacTBOPOB caxapo3bl M MaibTo3bl K ruapokcuay memu(ll).
O3zHakomiieHHe ¢ (U3MYECKUMH CBOWCTBaMHM Kpaxmana. [lomydeHne kpaxmaibHOIO
kieiictepa. O3HakomiieHHE ¢ (U3UYECKUMHU CBOMCTBaAMHU 1EUTH003bl. [lomydyenue
HUTPATOB LIEJITIOIO3BI.

JlabopaTopHble onbIThl. O3HaKOMJIEHHE C (U3UYECKUMHU CBONCTBAMH TJIOKO3BI.
B3aunmoneiictBue riatoko3sl ¢ rugpokcuaom meau(ll) mpu komHaTHOM TeMneparype u
npu HarpeBaHnu. KHCIOTHBIM THApoaW3 caxapo3bl. KauecTBeHHass peakuus Ha
Kkpaxmai. O3HaKOMJIEHUE C KOJUIEKIIMEN BOJIOKOH.

IIpakTuyeckas padora 6. MccrneqoBanue CBOMCTB YII€BOIOB.

TEMA 10. ABOTCOAEPXKXAIIUE OPIrAHMYECKHME COEIMHEHUA
(15/25 4)

Amunbl. [Tonstue 00 amunax. Kinaccudukanys aMuHOB: 1O YKCITY YTI€BOAOPOIHBIX
paauKaoB (MepBUYHbIE, BTOPUYHBIC, TPETUUHBIE) U 110 UX MpUpoJie (anudaTuieckue,
apOMaTUYECKHE U KUPHO-apOMATHUECKUE).



DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aMHHOB. ['oMosormuyeckuit
psAn, M30MepUs U HOMEHKJIATypa TMpeAeNibHbIX  anu(paTUyecKuX aMHUHOB.
["'omostornueckuii psj, U30MEPUS U HOMEHKJIATypa apOMaTUYECKUX AMUHOB.
CnocoObl mosyyeHus: anuaTUYECKUX aMUHOB: B3aUMOJCUCTBHEM aMMHaKa Co
CIIUPTaMH, B3aUMOJCHCTBHEM TaJOrCHAJIKAHOB C aMMHMAaKOM, B3aMMOJIEHCTBHUEM
COJIEH aJTKUJIAMMOHHMS CO MIEJIOYaMHU

CrocoObl TIOJly4eHHsI apOMATHYECKUX AMHHOB: BOCCTAHOBIIEHUEM apOMaTHUYECKUX
HUTPOCOCANHEHUN (peakiusi 3UHKUHA), B3aUMOJICUCTBUEM apOMATUUYECKUX aMUHOB C
raJCHAIKaHAMMU.

[Iporuo3 peakiiMOHHOW CIIOCOOHOCTH AMUHOB Ha OCHOBE UX 3JIEKTPOHHOTO CTPOCHHUS.
XUMHYECKHE CBOMCTBA AaMHHOB, KAaK OpPraHMYeCKMX OCHOBaHWM. Peakuun
ANEKTPO(PHIIBHOTO 3aMEIICHUS apOMaTUYECKUX aMHUHOB, Peakmuu OKHCIICHHS,
ankuiaupoBanus. OOpa3zoBaHue amMuioB. B3anmMmoneicTBUE aMUHOB C a30THCTOU
KUCIOTOU. [ [puMeHeHre aMHMHOB Ha OCHOBE CBOWCTB.

AMUHOKHCHOTBI. [lonsatne 00 amuHOkHcioTax. CTpoeHHME MOJEKYIT H
HOMEHKJIaTypa aMHHOKHUCIIOT.

CrocoObl MONMyYeHUs] AMUHOKHCIOT: THIPOJIN3 OEJNKOB, CHHTE3 Ha OCHOBE
raJIOTeHONPOU3BOJHBIX ~ KapOOHOBBIX  KHUCIOT,  IMAHTHAPUHHBIA  CHUHTE3,
OMOTEXHOJIIOTUYECKHM CT10C00.

dusznyueckre CBOMCTBA aMUHOKHUCIOT. AMMHOKHCIOTBI Kak  aM(oOTepHbIe
OPraHUYECKUE COCIUHEHUS: B3aUMOJICCTBHE C KHUCIOTaMH H  IIEJIIOYaMH,
oOpa3zoBaHue OUIOJIAPHOTO MOHA. Peakuum aTepudukaii 1 KOHJAEHCAUK.
[lenTtuaHas cBsA3p W monumnenTuapl. KadecTBEHHbIE pEeakIMM HAa aMHUHOKHCIIOTHI:
HUHUTUJIPUHOBAsSS W  KCAHTONPOTEHMHOBaHWS. [IpuMeHEHHME aMHHOKHUCIOT U
OnoJoruyYecKas posib MEenTHIOB.

Beaxku. CrpykTyphl MOJEKyJl O€JIKOB: TIEpBUYHAsl, BTOpUYHAsA, TpETUYHAS,
yeTBepTHuHas. CuHTe3 OenkoB. CBoiicTBa O€NKOB: JAEHATypalusi, THAPOJIU3,
KaueCTBEHHBIC peakuu. buojgornueckue GyHKIIMN OSIKOB.

HykiennoBble Kucaorbl. [loHsiTHe 00 a30THCTBHIX OCHOBaHUAX. HykienHoBbIC
kucinotel: PHK u JHK. Hykneoruast u ux cocrtaB. CpaBHenue JIHK u PHK u ux
POJIb B Mepeavun HAcIeACTBEHHBIX TPU3HAKOB OPTAaHU3MOB U OMOCHHTE3€e OerKa.
JemoncTpanun. uzndeckre cBolicTBa anuianHa. OTHOIIEHUE OCH30J1a U aHIJIMHA K
Opomuoit Bome. Kosiekius aHUTMHOBBIX Kpacutened. ['opeHue MeTHIamMuHa.
B3auMopeiicTBue METWIaMMHA W aHWJIMHA C BOJOM M Kuciotamu. OKpalivBaHUE
TKaHEeH aHWJIMHOBBIMU KpacutelssMu. [uaposin3 OEIKOB ¢ MOMOIIBIO TETNCHHA.
OGHapyxeHue (QPyHKIMOHAIBHBIX TPYNI B MOJEKYJIaX aMHHOKHCIOT (Ha mpuMmepe
rmiuHa). OOHapy)KeHHEe aMUHOKUCIIOT C TOMOIILI0 HUHTHApUHA. PacTBopeHue u
ocaxkaeHue OenkoB. Jlenarypamus OenkoB. KauecTBeHHBbIE peakiuu Ha OEJKH.
Mopaenu JIHK u paznuunsix BugoB PHK.

JlaGopaTopHbie onbITHI. M3roTOBIEHHE IIAPOCTEPHKHEBBIX MOJIENEH MOJIEKYJI
M30MEPHBIX aMUHOB. M3roToBieHHEe MOAENEN NPOCTENIINX NMENTUI0B. PacTBOpeHue
0esKoB B BojI€ U uX Koaryssus. OOHapyxeHHe 0elka B KypUHOM Si1ie U MOJIOKE.
IIpakTnueckas padora 7. AMuHbl. AMUHOKUCIOTHI. benku.

IIpakTuyeckas padora 8. Mnentudukanus opraHuueCKuX COSTMHEHHM.



Oo0mas xumus. 11 kiace
TEMA 1. CTPOEHHUE ATOMA. IEPUOJJUYECKHWIN 3AKOH
N NEPUOINYECKASA CUCTEMA XUMHNYECKUX 3JIEMEHTOB
. U. MEHAEJIEEBA. (10/15 ).
Crtpoenune aroma. Cl0oXHOE CTpoeHHE aToma. Jloka3zaTenbCcTBa 3TOrO: KaTOJHBIE U
PEHTIeHOBCKUE JTy4dd, (HOT0dPIEKT, paguoakTUBHOCTh. OTKPBITHE AJIEMEHTAPHBIX
YacTHIl: SJEKTPOHA W HYKIOHOB (IIPOTOHOB U HeWTpoHOB). Monenu TomcoHna,
Pesepdopna, bopa. Iloctymatet bopa. CtpoeHwe aromMa B CBET€ KBaHTOBO-
MEXaHUYECKUX MPEICTABICHUMN.
Hyxnonsl (mpoToHbl ¥ HEWTpOHBI), HYyKIUAbL. [loHAaTHE 00 M300apax M MU30TOIAX.
SnepHble peakuuy U UX YPABHEHHUS.
KopnyckynsapHo-BOJIHOBOM nyanu3M 3JieKTpoHa. [loHATHE AJIeKTpOHHON opOUTanu u
AJIGKTPOHHOTO oOjaka. S-, P-, d- u f-opouramu. KsantoBble umciaa. CrpocHHe
AJIEKTPOHHOM 000JI0YKHU aToMa.
[Topsimox 3amojHEHUs] HJICKTPOHAMU AaTOMHBIX OpOuTaled B COOTBETCTBUU C
MPUHIIMIIOM MHUHHUMYyMa SHepruu, 3amnperoM llaymm, npaBwiom XyHaa, OpaBUIOM
KiieukoBckoro. 9nekTpoHHbIe (POPMYIIbl aTOMOB U HIOHOB.
Hepuoguvecknii 3axkon JI. U. MenneneeBa. [lpeanocbuiku OTKpPBITUSA: PabOTHI
MPEIIECTBEHHUKOB, PEIIEHUS] MEXIYHAPOAHOTO Che3la XMMHKOB B . Kapicpya,
JM4YHOCTHBIE KayecTBa J[. 1. Menneneena.
OTtkpbiTHE IIEPUOIUIECKOTO 3aKOHA. MenneneeBckas dbopMynrpoBKa
IIEpPUOINYECKOr0 3aKOHA. B3auMOCBA3b NIEPUOJUYECKOrO 3aKOHA U TEOPUU CTPOCHUS
atoma. CoBpeMeHHasi pOpMyJIMPOBKA MEPUOANIECKOTO 3aKOHA.
B3anMocCBs3p IepUOINUYECKOro 3aKOHA U MEPUOANYECKON cuctemsl. [lepuonnueckas
cucrteMa M CcTpoeHue aroMa. DU3MYECKUU CMBICI CUMBOJIMKA IEPUOIUYECKON
CHCTEMBI.
N3MeHeHne CBOMCTB 2JIEMEHTOB B MIEpUOAAaX U rpynmnax, Kak (PyHKIHS CTPOCHUS UX
aToMoB. [loHsATHE 00 PHEPTUN MOHU3ALMH U CPOJICTBA K JIECKTPOHY.
[TeppoAMYHOCTP HMX WM3MEHEHHS METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB
AJIEMEHTOB B Ipynnax U Mnepuojax, Kak PyHKIUsS CTPOSHUSI SJIEKTPOHHBIX 000JI0UEK
aTOMOB.
3HaYEHHE NEPUOJUUECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI.
JMemoncTpamun. Potordpdexr. Karogubsie myun (JIEKTPOHHO-IYUYEBBIE TPYOKH).
[Toptperst Tomcona, Pesepdopna, bopa. Iloprpersi HWBanenko wu [amowna,
bepuenuyca, [leGepeitnepa, Hrronennca, MenneneeBa. Monaenu opOuTanei
paznuyHoil (hopmbl. CIIEKTPHI TOTJIOMIEHUSI U UCITYCKaHUSI COSTMHEHUN XUMHYECKUX
9JIEMEHTOB (C  TMOMOINIBIO  CHEKTpOocKoma). Pa3nmuuHbie  BapuaHThl  TaOJHII
MepUOANYCCKON CHUCTeMBbl XHMHUYeckux nsnemeHToB JI. M. MenneneeBa. OOpasibl
MPOCTHIX BEMIECTB, OKCHUAOB M THUAPOKCHIOB BJIEMEHTOB TPETHErO IMepuoaa u
JNIEMOHCTPALHS UX CBOMCTB.
TEMA 2. XUMHNUYECKAS CBSI3b U CTPOEHUE BEIIECTBA (10/14 4)
Xumuyeckasi c¢Bs3b. [[oHATHE O XMMHUYeCKOM CBs3M. OCHOBHBIE XapaKTEPUCTHUKHU
XUMHUYECKOU CBSI3U: DHEPTUs, JJIMHA, TUTOJIHHBIA MOMEHT.
HNonnasg xumuueckas CBSI3b U MOHHBIC KPUCTAUIMYECKUE PEHIETKUA. 3aBUCUMOCTD
(bU3UYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTAUIMYECKON PEIIETKH.



Bo3byxnéanoe cocrossuue aroma. [lonarue o koBajeHTHOU CBsi3M. OOMEHHBIH
MEXaHu3M  O0Opa30BaHUA  KOBAJEHTHOM  CBA3U.  DIJIEKTPOOTPUIATEIHHOCTD.
HanpaBineHHOCTP KOBAJICHTHOW CBSI3M, €€ KpAaTHOCTb. G- U T- CBs3U. J(OHOpHO-
aKIIETITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJICHTHOU CBSA3U. THIBI KPUCTATNIMYECKUX
PEETOK ¢ KOBAJIEHTHOM CBSI3bI0: aTOMHAs M MOJIEKYJIAPHASL.

3aBUCUMOCTh (PM3HUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALTUYECKOMN PEIIeTKH.
[Ipupoga xumMuYeckoil CBsI3M B MeTaJiaX U criaBax. Oomue pusndyeckue CBOMCTBA
METAJUIOB: TEIUJIO- M 3JIEKTPOINPOBOJHOCTh, IUIACTUYHOCTb, METAJUNIMYECKH OJecK,
MAarHuTHBIE CBOMCTBA.

Mertannudeckast KpucTajuildyeckass peméTka U e€ OCOOCHHOCTH, Kak (yHKUUs
METAJUIMYECKOU CBSI3H.

Kommiekcusble coequnenusi. KoMmmnekcoo6pa3oBanue u KOMIUIEKCHBIE COSTUHEHHUSL.
Crpoenne KOMIUIEKCHBIX COEJIMHEHHUI: KOMIUIEKCOOOpa30oBaTeib 51
KOOPJIMHAIIMOHHOE YUCJIIO, JIUTAH]Ibl, BHYTPEHHSI U BHEIIHSAS Cephl.
Knaccudukanus KOMIUIEKCOB: Xe€NaThl, KaTHOHHBIC, AHUOHHbIE U HEUTpAJbHEIE,
AKBaKOMIUJIEKChI, aMMHAKaThl, KAPOOHUIIBI MEeTAJIIOB. HOMEHKIaTypa KOMIUIEKCHBIX
COCIMHEHM M UX CBOMCTBa. [[uccomumanus KOMIUIEKCHBIX COCAVHEHHUM. 3HAYCHUE
KOMIUIEKCHBIX COCIMHEHUN U UX POJb B IIPUPOJIE.

ArperatHblie COCTOSIHUS BelecTB M (azoBble nmepexoabl. ['a3bl U ra30BbIE 3aKOHBI
(boitnsg-Mapuotra, Illapns, I'eii-Jlroccaka). Ypasaenune MennneeBa-Kiamnetlipona
JUISL uAeanbHOTOo rasa. Kuakoctu. TekyduecTb, ncnapeHue, KpUCTauIu3ausl.
TBépable BemectBa. IlmaBnenne. @azoBble mnepexoabl. CyOmumanus u
necyonmumanus. JKuakue kpucramisl. [lnazma

MexmoJieKkyasipHble B3auMoAeHCTBUs. BonopoaHas cBs3b M €€ Pa3HOBUIAHOCTH:
MEKMOJIEKYJIIPHAsT M BHYTPUMOJEKYIspHas. DU3NYECKUE CBOMCTBA BEIIECTB C
BOJOPOJHOM CBsA3bI0. E€ Ouonoruyeckas pojb B OpraHU3alUdd CTPYKTYp OEJKOB U
HYKJIEMHOBBIX KHCIOT. BaHzaepBaaJibCOBO  B3aMMOJIECUCTBUE U €TI0 THUIIBL
OPUMEHTALMOHHOE, UHAYKIIMOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanun. Koiymekius KpUCTAUIMYECKUMX BEIIECTB HOHHOIO CTPOEHUS,
aMOp(HBIX BEIIECTB W M3ACIUA U3 HUX. MoJenu KpPUCTAUIMYECKUX pEeHIETOK
C MIOHHOW CBs3pr0. MojJenu MOJEKYJ pa3jIMyHOW  apXUTEKTypbl. Mogaenu
KPUCTAUIMYECKUX BEIIECTB AaTOMHOM M MOJICKYJSIPHOM CTPYKTyphl. Komnekuus
BEILIECTB ATOMHOIO M MOJIEKYJSIDHOTO CTpO€HHs W u3aenud u3 Hux. Iloprper
Bepnepa. [lonyyeHne KOMIUIEKCHBIX OPTaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUM.
JlemoHCTpanuss CyXux KpUCTAJUIOTUAPATOB. Moaenn KpUCTAUIMYECKUX PEMIETOK
MeTaioB. Bojla B pa3iMUHBIX arperatHblX COCTOSHUAX U €€ (pa30BbIE MEPEXOJb.
Bosronka wuopma wnm OeH3oiHON KuUCIOTHL. [lnarpamma «®a3oBble MEPEXO/Ib
BemecTB». Moaenu monekyn JJHK u Genka.

JlaGopaTopHbie omnbIThbl. B3anmoneiicTBUE MHOTOATOMHBIX CIHPTOB M TJIFOKO3BI
¢ (penmHroBoi XUAKOCThI0. KauecTBeHHBIE peaknuy Ha HOHEI Fe?* u Fed*,
IIpakTnueckass padora 1. IlomyueHue  KOMIUIEKCHBIX  OpPraHUYECKHUX

1 HEOPraHUYECKHUX COCAUHEHUM U UCCIICIOBAHUE UX CBOWCTB.
TEMA 3. JUCIIEPCHBIE CUCTEMBbI U PACTBOPBI (9/12 1)



JucnepcHbie cucTeMbl. XMMUYECKUE BEUIECTBA U CMECH. XHMMHUYECKAsI CUCTEMA.
['omoreHHbI€ U reTeporeHHble cMecu. JucnepcHas cucrema: JUCIIEPCUOHHAs Cpeia u
mucnepcHas ¢gaza. Knaccudukanus qucrnepcHbIX CUCTEM.

Anpo3zonu. [IponemieHTsl. OMynbcuu U 3MyJbratopsl. Cycnen3uu. CequMeHTanus.
Komnougusie pactBopbl. Dddext Tunnans. [loayyeHue KOJTOMAHBIX PACTBOPOB
JTUCIIEPCUOHHBIM, KOHACHCAI[MOHHBIM W XUMHUYECKUM crocodbamu. 30id U
koaryysiius. ['enu v cuHepe3nc. 3Ha4eHUE KOJUTOUIHBIX CUCTEM.

PacTtBopbl. PacTBOpBl Kak TOMOTE€HHBIE CHCTEMBI M MX THUIIBI:  MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-MOHHBIE, MOHHBIE. CIOCOOBI BBIPAXEHUS KOHIICHTpAIMd PacTBOPOB:
0o0bEMHas, MaccoBas M MOJbHAs JOJM PACTBOPEHHOTO BewecTBa. MomsipHas
KOHIICHTPAILUS PACTBOPOB.

JemoncTpamun. OOpasmpl TUCIEPCHBIX CHCTEM M WX XapaKTEepPHBIC MPU3HAKH.
OOpa3upl  (KOJUIEKUMH) OBITOBBIX M IMPOMBINUIIEHHBIX a3p030JieH, 3MYJIbCUI
u cycrieH3uil. [IpoxoxaeHue nyda cBeTta 4epes KOJUIOMIAHBIE U UCTUHHBIE PACTBOPHI
(@pdexr Tunpans). 3aBUCUMOCTH PACTBOPUMOCTH B BOJE TBEPABIX, KHUIKUX H
ra3000pa3HbIX BEHIECTB OT TeMmmeparyphl. [lodyueHue MepechIleHHOrO0 pacTBOpa
TUOCYJb(aTa HaTPUSl U €r0 MIHOBEHHAs! KPUCTAJUTA3AIIHS.

JlaGopaTopHbie ONbITHI. 3HAKOMCTBO C KOJUIEKIMSIMU NHUIIEBBIX, MEIUIIMHCKHUX
u Ononornyeckux rened u 3oined. [lomydeHue KOIOMAHOTO pacTBOpa XJIOpHAA
xeneza(Ill).

IIpakTnueckas padora 2. PactBopuMOocCTh BemiecTB B BoAe U (aKkTOpbl €€
3aBUCHUMOCTH OT Pa3IMUHbIX (haKTOPOB.

IIpakTnueckas padora 3.Ounctka BOAB (GUIBTPOBAHHEM, JUCTUILIALUCH
U NIEPEKPUCTAIUIA3ALECH.

IIpakTuyeckas padora 4. [IpurorosieHre pacTBOPOB Pa3IuYHON

KOHICHTPALUH.

IpakTuyeckas padora 5. OnpeneneHre KOHIICHTPAIIUA KUCIOTH TUTPOBAHUEM.
TEMA 4. 3AKOHOMEPHOCTHU TIPOTEKAHUA XUMHUYECKHUX
PEAKITMA U ®N3UKO-XUMHUYECKHUX ITPOIECOB (9/14 u)

OcCHOBBI  XMMHYECKOl  TePpMOAMHAMHMKH. XUMHUYECKasi TEPMOJMHAMUKA.
Tepmoannamuueckass cucrema. OTKpbITas, 3aKpbITasi, W30JUPOBAHHASI CUCTEMBI.
BHyTpeHHSIE 3HEpPrusi CHCTEMBbI. OHTalbIUSA, WIM TEIUIOCOAECPKAHUE CHUCTEMBI.
[lepBoe Hawano TtepMoAMHAMUKH. M30XOpHBIM W  W300apHBIA  TPOIECCHI.
TepMOXUMUYECKOE YpABHEHUE.

Ontanenus. CtanmaptHas sHTanbnus. Pacuér sHranenum peakuuu. 3akoH ['ecca
U CIEJICTBUS W3 HEro. OHTponusi. BTopoe W TpeThbe Hadaia TEPMOJMHAMUKH.
CBoboaHas sneprus ['ud6ca.

Ckopoctb XuMMHYECKHX peakuuil. [IoHSITHE O CKOpPOCTH peakiuu. JHEpPrus
AKTUBAllMd W  AKTUBUPOBAHHBIM  KOMIUIEKC. 3aKOH JEHWCTBYIOIIMX  Macc.
Kunetnueckoe ypaBHEHHE M KOHCTaHTAa CKOPOCTHM XUMHUYECKOW peakunu. llopsaok
peaKuuu.

@DakTOpPHI, BIUSIOMIME HA CKOPOCTh TOMOT€HHOM PEAKLIMU: IPUPOAA U KOHIIEHTPALUS
pearupyronmx BelecTB, TeMiiepaTypa. TemmepaTypHblii kKodddumueHT. YpaBHeHHE
C. Appennyca.



@akTOpbl, BIMSIOIIME HA CKOPOCTh TETEPOTCHHOM pEeaKIuu: KOHIIEHTpaIus
pearupyronmx BeIeCTB U MIOMAAb UX CONPUKOCHOBEHUS

OcCHOBHbBIE NOHATHUS KaTaJUTUYECKON XUMHUU: KaTaau3aTOPbl U KaTalau3, TOMOT€HHBIMI
U TETEepPOreHHBIM KaTalu3, MPOMOTOPHI, KATATUTUYECKUE SAbl U HHTUOUTOPHI.
MexaHn3M JeUCTBUS KaTaIU3aTOPOB.

OcHOBHBIE THIIbI KaTaJn3a: KHCJIOTHO-OCHOBHOM, OKHCIIUTEIbHO-
BOCCTAaHOBUTEIbHBIMN, METAJTIOKOMILIEKCHBII U KaTaJIn3 METaJJIaMU,
dbepmenTaTuBHBIN. DepMeHTH, KaKk OWOJOTHYECKHME KaTaau3aTopbl OEIKOBOU
MIPUPOJIBL.

Xumnuyeckoe paBHoBecHue. [loHsTHE 00 00paTUMBIX XHUMHYECKHUX IMPOIECCAX.
XUMHUYECKOE paBHOBECHME U KOHCTaHTa paBHOBecus. CMeEIEHHE XHUMHYECKOIo
paBHOBECHS H3MEHEHUEM KOHIICHTpAIlMM BEIIECTB, W3MEHEHHWEM JIaBJICHUS U
TEMIIEPATYPHI.

JleMmoHCTpanun. DK30TEpPMHYECKHE TMPOLECCHl HAa MPUMEPE PACTBOPEHHUSI CEPHOM
KHCJIOTBI B BOJE. DHJIOTEPMUYECKHE IPOILECCHl HAa MPUMEPE PACTBOPEHHUS COJIEH
aMMoHMs. M3ydeHuMe 3aBUCUMOCTM CKOPOCTHM XMMHYECKOM pEakUuh  OT
KOHIIEHTpAI[MU BEIEeCTB, TeMIEpaTyphl (B3aUMOJEHCTBUE THOCYIbGATa HATpUA
C CEpHOM KHUCJIOTOM), TMOBEPXHOCTH COMPUKOCHOBEHHS BEIIECTB (B3aUMOJCHCTBHE
COJIIHOM KHUCJIOTHI C TPaHyJIaMH U TIOPOIIKaMHU aJIFOMUHUS WK IuHKA). [IpoBenenue
KAaTUINTUYECKUX PEAKIUN pa3lioKEHUs MEPOKCUIa BOJOPOJA, TOPEHHs caxapa,
B3aMMOJECUCTBUA uWoja W amomuHus. Koppos3us xene3a B BOJHOW Cpene C
ypoTponiiHoM W 0e3 Hero. HaOmrogeHue cMelieHuss XUMHYECKOro PaBHOBECHS B
cuctemax: 2NO; «» N,Oy4, FeCl; + KSCN < Fe(SCN); + 3KCI.

JlabopaTopHbIii onbIT. 3HAaKOMCTBO ¢ kosuiekuuen CMC, cogepxkalinux SH3UMBbI.
IIpakTnyeckas padora 6. V3yuenue BIMsAHUS pa3sTUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOUN pEaKIInu.

TEMA 5. XUMHNYECKHUE PEAKIIMU B BOJHBIX

PACTBOPAX (12/21 4)

CBoiicTBa pacTBOpPOB 3JeKTPoJaMTOB. Boma — cmalwiii snextponut. Katmon
ruipokconusi. MloHHoe npousBesieHrue BOJbl. HelTpanbHas, KUCIOTHAS U IIEJIOYHAs
cpenpl. [lonstue pH. Bomoponusiii nokasarens. Muaukaropel. Pons pH cpenst B
IPUPO/JIE U KU3HU YesnoBeKa. IOHHbIE pEaKIIuU U YCIOBUS UX MPOTEKAHUS.

Pannue mnpencraBieHus O KHUCIOTaX M OCHOBaHUSAX. KuUCIOTBI M OCHOBaHUS C
TO3ULIUN TEOPHUM IEKTPOJIUTUUECKOW IUCCOIManuu. Teopuss KUCIOT U OCHOBAHUU
Bbpencrena—IJloypu. ConpsikEHHBIE KUCIOTHI M1 OCHOBaHUS. AMQOJIHUTHI.
Knaccudukanus Kucnot u cnoco0sl ux nosydeHus. OO1re XuMu4eckue CBOMCTBA
OPraHUYECKUX M HEOPTraHWYECKUX KHUCJIOT: peaKkIMyd C MeTajulaMH, C OKCHJaMHU U
TUAPOKCUIAMU METAJIOB, C COJIAMH, cO chnupramu. OKHUCITUTENbHbIE CBOWCTBA
KOHLIEHTPUPOBAHHON CEPHOU U a30THOU KUCIIOT.

Knaccudukanus ocHoBaHMii W cmocoObl uxX moiydeHus. OOIMe XUMUYECKUE
CBOWCTBA IIEJIOYEHN: peaKlMi ¢ KUCIOTaAMH, KUCIOTHBIMU U aMOTEPHBIMU OKCHJIAMH,
COJISIMM, HEKOTOPHIMU METAJUIaMU U HEMETAJJIaMU, C OPTaHUYECKUMH BEIIECTBAMHU
(ramonIONpPOU3BOAHBIMUA  YTJIEBOJOPOAOB, (eHOJIOM, >KHpaMu). XUMHUYECKUE
CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: PEAKIIUH C KUCIOTAMHU, PEAKIUU PA3IIOKEHUS



U KOMIUIEKCOOOpa3oBaHus. XWUMHUYECKHE CBOMCTBA OECKHCIOPOIHBIX OCHOBAHUMN
(aMMuaka 1 aMMHOB): B3aUMOJICCTBUE C BOJIOM U KUCIIOTAMH.

Knaccudukanus coneil opraHuyeckuii W HEOPTraHUYECKUX KHUCIOT. (OCHOBHBIC
CrocoObl MOy4YeHus: cojied. XUMHUYECKHME CBOICTBA COJICH: pa3ioXKeHUue Mpu
HarpeBaHWM, B3aMMOJICVCTBHE C KHUCIOTAMU W WIEIOYaMH, JPYTUMH COJISIMHU.
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

I'mapoam3s. I[lonstue rugponmsa. I'uaponmmu3 cojied U ero  KiaccuuKaius:
o0paTUMBIl U HEOOPAaTUMBIHM, IO AHUOHY U MO KaTUOHY, CTYNEHYAThIA. Y CUICHHE U
nojaBieHue oOpaTtumoro ruaponu3a. HeoOpaTumblidi TUIpPOAW3  OMHAPHBIX
COCIMHEHUM.

JemoncTpanuu. CpaBHEHHE 3IJIEKTPOINPOBOJHOCTH PACTBOPOB  AJIEKTPOJUTOB.
CwMerieHre paBHOBECHS TUCCOLMALNUU CIA0BIX KUCIOT. MIHAMKATOpBI M U3MEHEHHE
WX OKpacKu B pPa3HbIX cpenax. B3amMmoneincTBue KOHUEHTPUPOBAHHBIX a30THOMU
U CEpHOM KHUCIIOT, a Takke pa30aBICHHON a30THOM KHCIOTHI C Meabto. Peakuus
«cepeOpsHOro 3epkaja» Il MypaBbMHOM KHCIOTHL. B3aummonelicTBue aMmuaka
U METWJIAMHHA C XJIOPOBOAOPOAOM M Bozaou. IlomydeHue m CBOMCTBa pacTBOpa
ruapokcuaa Harpus. [lomydeHne MpuUla M U3y4EHME CpeAbl €ro  pacTBOpa
uHAuKaropamu. ['uaponu3 kapOOHATOB, Cylb(PaTOB M CHIMKATOB IIEJIOYHBIX
MeTaioB, HuTpara ceuHia(ll) wim nuHka, Xa0puaa aMMOHHS.

JlabopaTopHble onbIThl. Peakiuu, uaymme ¢ oOpa3oBaHHMEM oOcajiKa, raza WU
BOJIbI, JUIA OPraHMYECKUX M HEOPTaHUYECKUX JIIEKTPOJUTOB. CBOWCTBA COJSHOM,
pa30aBIECHHON CEpHOM M YKCYCHOW KUCIOT. B3auMojelcTBue THAPOKCUIA HATPUS C
cosaimu: cynbpatom menu(ll) m xmopugom ammonus. Ilomydyenume u cBOMCTBa
ruapokcuga menu(Il). CpoiicTBa pacTBOpoB coisieil cyiabdara Meau U XJIOpHUAA
xenesa(lll). MccnenoBanue cpebl pacCTBOPOB € MOMOIIBI0 HHANKATOPHON OyMaru.
IIpakTuyeckas padora /. MccienoBanue CBOMCTB MUHEPAIBbHBIX U OPraHUYECKHUX
KHCJIOT.

IIpakTuyeckass  padora 8. [lomyyenue  coneil  pa3nU4HBIMU  CHIOCOOaAMU
Y UCCIIEIOBAHUE UX CBOMCTB.

IpakTuyeckass  padora 9. [mpponus  opraHMyYecKMX ©W  HEOPTaHUYECKHUX
COCIMHEHUH.

TEMA 6. OKUCJ/IUTEJBbHO-BOCCTAHOBUTEJ/IBHBIE ITPOLIECCHI
(9/13 u)

OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE peakuuu. IloHsaTHEe 00 OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakuusx. CreneHbp oxucieHus. IIporecchl OKHCIEHUS H
BOCCTAHOBJICHUA.  BaXHeEWIIWEe  OKUCIUTENM U BOCCTAHOBUTENU.  Meron
ANIEKTPOHHOTO  OamaHca a8 COCTAaBJCHUS  YPAaBHEHUM  OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiuii. MeToasl HOHHO-3JIEKTPOHHOro OanaHca (MeTo
nostypeakiuit). OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE MOTEHIIAJIBI.

JuekTposau3. IloHATHE »5JeKTpoNM3a KaKk OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
Ipolecca, MPOTEKAIOIIEr0 Ha AEKTPOJAAX. DIEKTPOIU3 PACIUIABOB 3JIEKTPOJIUTOB.
DNEeKTpoJIN3 pPacTBOPOB 3JIEKTPOJIMTOB C HMHEPTHBIMU JJIEKTPOAAMHU. ODJIEKTPOJIU3
pPacTBOPOB 3JEKTPOJUTOB C M AKTUBHBIM aHOJIOM. IIpakTudeckoe 3HauYeHHE
JNEKTPOIN3A:  DJIEKTPOXMMHMUYECKOE TIOJYYEHHE BEIIECTB, JJIEKTPOXMUMUYECKAS



ounctka (pauHHMpOBaHHE) METAUIOB, TalbBAHOTEXHUKA, TaJbBAHOIUIACTHKA,
rajibBaHU3aLHs.

XuMHUYecKHe MCTOYHMKHM TOKA. [anpBaHnuyeckue »siuemMeHThl. CTaHmapTHBIN
BOJNOPOAHBIN 31eKTpod. CTaHOapTHBIE SJEKTPOAHBbIE MOTEHIHaNbl. COBpEMEHHBIE
XUMHUYECKUE UCTOUHUKH TOKa: OaTapelKu U aKKyMYJISATOPBHI.

Koppo3usi MeTa/uioB u c¢nocodbl 3ammuthbl 0T Heé. [loHstue o xoppo3uu. Bujsl
KOPpPO3MHM 1O  XapakTepy  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  MPOLIECCOB:
XUMUYECKasl M 3JIeKTpoxuMmuueckass. CrocoObl 3alUThl METAIOB OT  KOPPO3HH:
MIPUMEHEHUE JICTUPOBAHHBIX CILJIABOB, HAHECEHUE 3aUTHBIX MOKPHITUNA, U3MEHECHUE
COCTaBa WJIA CBOWCTB KOPPO3UOHHOM CPEMBI, INEKTPOXUMUYECKUE METObI 3aLUTHI.
JemoncTpanuu. BoccranoBienne okcuzpa wenu(ll) yriem u  Bomopoaom.
BoccranoBnenue auxpomara Kajaus STUIOBBIM CIUPTOM. OKUCIUTENIbHBIE CBOMCTBA
nuxpomaTta Kanusa. OKHCIIEHHE anplernjia B KapOOHOBYHO KHCIOTY (peakuus
«cepeOpsHOrO 3epkaja» Wid peakuus ¢ rugpokcugoMm wmeau(ll). Dnexrponus
pactBopa cynbdara meau(ll). CocraBnenue raapBaHuuYecKux 3aeMeHTOB. Kopposus
METAJIJIOB B PA3JIMYHBIX YCIOBUSIX U METO/IBI 3AIIUTHI OT HEE.

JlaGopaTopHbie onbIThl. B3anMoneiicTBUE METAUIOB C HEMETAJUIAMH, a TaKXKe
C paCTBOpaMHu COJIEl W KHUCIIOT. B3auMoneicTBHE KOHUEHTPUPOBAHHBIX CEPHOM
M Q30THOM KHCJIOT C Meablo. OKHUCIUTENbHBIE CBOMCTBA NE€pPMAHraHaTa KaJlds
B pa3lIMuHbIX cpeaax. O3HAKOMJIEHHE C KOJUIEKIHEN XMMUYECKHX HCTOUYHHKOB TOKA
(Garapeiiku, CBUHIIOBbIE aKKYMYJISITOPHI U T. 11.).

TEMA 7. HEMETAJLJIBI (23 / 40 4)

Boaxopoa. /IBoWCTBEHHOE TMOJIOKEHUE BOAOPOAA B IEPUOAUYECKOW CHUCTEME
xumuyeckux 35meMeHToB: B |I-A u VII-A rpynnax. M3otomnsl Bogopoa.

Haxoxnenue B npupoje. CTpoeHre MOJIEKYJIbl, PU3NIECKUE CBOMCTBA. XUMUUYECKUE
CBOMCTBa BOJIOPOJA: BOCCTAHOBUTENbHBIE (C 0oJiee BIEKTPOOTPULIATEIbHBIMU
HEMEeTaJUIaMHi, C OKCHJaMH METaJIOB, THAPUPOBAHUE OPTaHWYECKUX BEIECTB) U
okuciutenbubie (¢ Merautamu |-A u |lI-A rpynm). Ilomyuenue Bomopona: B
nabopatopur (B3aUMOJCHCTBHEM KHCJIOT C METAUIaMU) U MPOMBIILICHHOCTH
(xonBepcueit). [Ipumenenue Bogopoa.

I'anorennl. Dnementsl VIIA-rpymnmbl — rajioreHbl: CTPOCHHE aTOMOB M MOJIEKYJ,
rajoreHbI-IIPOCTHIC BEIIECTBA, COEAUHEHHUS: CPABHUTEIIbHAS XapaKTEPUCTHUKA.
[asorensl B mpupojge. 3aKOHOMEPHOCTH H3MEHEHUs (PU3MYECKHX M XHUMHYECKUX
cBorictB B VIIA-rpymnme: B3aumoaeicTBHE TajlOreHOB ¢ MeTallaMH, HEMETalaMH,
CO CIIO)KHBIMA HEOPTraHWYECKHMMH M OpraHuyecKuMH BemiecTBamu. llomydenue u
IPUMEHEHHUE TAJIOTEHOB.

Crpoenne MoyieKyl W (PU3NYECKHE CBOMCTBA TaJIOT€HOBOJOPOAOB. XUMHUYECKUE
CBOKMCTBA TAJIOTEHOBOJOPOJAHBIX KHCIIOT: KHCIOTHBIE CBOWCTBA, BOCCTAHOBUTEIIBLHBIE
CBOMCTBA,  B3aMMOJECWCTBUE  C OpPraHMYECKUMHU  BemecTtBaMu.  llomyuyeHue
rajoreHoBoJ1opo10B. ["anorenuibl. KauecTBeHHBIE peaklMK Ha rajJlOre€HUI-UOHBI.
Okcupl xJjopa. Kucnopoaconep:xamniue KHUCJIOTBI xJjopa. Comm
KUCJIOPOACOAEpXKAUX KHUCIOT xjopa. [lomydeHne W NpUMEHEHUE BaKHEHIIUX
KUCJIOPOAHBIX COEMHEHH XJI0pa.

Kucaopoa. O6mas xapaktepucTuka 3J1eMeHTOB VIA-TpynisI.



Kucnopon: Haxoxaenue B npupoje, nmoiaydeHue (1abopaTopHble W MPOMBIIICHHBIE
crocoObl) U (pU3UYECKue CBOMCTRA.

XVMMHUYECKHE CBOMCTBA KHUCIOPOJA: OKUCIUTENIbHBIE (C MPOCTHIMU BEIIECTBAMH, C
HUBIIMMUA OKCHJAaMH, C OpPraHMYeCKMMHU M HEOPraHWYECKMMU BEIIECTBAMHU) U
BOCCTaHOBUTENbHBIE (C pTopom). OOIACTH TPUMEHEHUSI.

O30H. Haxoxnenue B npupone. OPu3nuecKue U XMMHYECKHE CBOMCTBAa 030HA. Ero
NOJIyYEHUE U MpUMEHEHNE. POb 030Ha B )KHUBOM NPUPOJE.

CrtpoeHue MOJIEKYJIbl TEPOKCHAA BOJOPOAA, €ro (U3MYECKHe U XUMHUYECKUE
CBOMCTBa (OKHUCIMTEIBbHBIE M BOCCTAaHOBUTENbHBIE). [lomydeHue M NpUMEHEHHe
IIEPOKCHUIA BOIOPOJA.

Cepa. Haxoxnenue cepsl B Ipupoje. BaneHTHbIE BO3MOXHOCTH aTOMOB CEpBI.
Amnorporust cepbl. PU3HUECKHE CBONCTBA POMOMYECKON cepbl. XHWMHUYECKHE
CBOMCTBa CEpbl: OKHUCIUTENbHbIE (C MeETaulaMH, C BOJAOPOJIOM M C MEHEe
AIIEKTPOOTPUIIATEIbHBIMA HEMETAJIaMH) M BOCCTAaHOBHUTENIbHBIE (C KHCIOPOJIOM,
KUCIIOTAaMU-OKUCIIUTENSIMUA), PEAKIIUU JTUCIIPOIIOPIIMOHUPOBAHUS (CO IIEI0YaMHu).
[Toryuenue cepbl 1 00JACTH IPUMEHEHMUSL.

CrtpoeHue MoJIEKyJbl U CBOMCTBA CEpPOBOAOPOAA: pU3NUYECKUE, PUZNOIOTUYECKUE U
xumudeckue. CepoBoJIOpOJ, KaK BOCCTAHOBHUTEINb, €TI0 MOJYyYECHHE U IIPUMEHEHUE.
Cynbbuasl 1 UX XUMHYECKHE CBOMCTBA. Pacrio3HaBanue cyinbhu1-nOHOB.
CepHHUCTBI Ta3, €r0 PU3NUYECKUE CBOWCTBA, MOJIyY€HUE U IPUMEHEHNE. XUMHUECKUE
cBoiicTBa okcuaa ceprl(IV): BoccTaHOBHUTENBHBIE (C KUCIOPOAOM, OPOMHOM BOIOM,
MEpMaHraHaTOM KaJlus U CEPOBOJOPOJOM) M CBOMCTBA KHUCIOTHBIX OKCHUIOB CO
menouyamu. CepHUCTas KACIOTa U €€ COJIH.

CepHblii aHTUIPHUI, €ro (QuU3MUecKue CBOKICTBA, IMOJYyYCHUE U MPUMEHCHHUE.
XumMuueckue cBorcTBa okcuaa cepbl(VI), Kak OKMCIUTENS U TATUYHOTO KUCIOTHOTO
okcuna. CepHas KuCJIOTa: CTpoeHUE U (usnueckue cBoHCTBa. XUMHUYECKHUE
CBOMCTBa pa30aBIEHHONW CEPHOW KHUCIOTHI: OKHUCIHTEIbHbIE U OOMEHHBIC U
OKHCJIUTEIIbHBIE CBOWCTBA KOHILIEHTPUPOBAHHOW. llonmydeHue cepHOM KHUCIOTHI B
npoMbIiuieHHOCTH.  OOnacTu npuMeHeHust cepHod Kuciaotel. Cynbdarbl, B TOM
yucie u Kynopockl. ['mapocynbdarsl. Ousnyeckne U XUMUYECKUE CBOMCTBA COJIEH
cepHol KHCIIOThI. Pacro3HaBanue cynbdar-aHHOHOB.

A3ot. OOmias xapakTepucThka djemMeHTOB VA-rpynmbl. A3oT. CtpoeHue aroma.
Haxoxnenue B mpupome. @Dusnueckue  cBoiicTBa.  OKHCIHUTENbHBIE U
BOCCTAaHOBUTENBHBIE CBOMCTBA. [loiyueHne u mpuMeHeHue azora.

CtpoeHne MoJIeKyJbl amMMuaka, ero ¢usudeckue cBoiMcTBa. (OOpaszoBaHue
MEKMOJIEKYJIIPHOM BOJOPOJHOM CBsSI3M. XHMMHUYECKHE CBOMCTBA aMMHAKA Kak
BoccTaHOBUTENS.  OCHOBHBIE  CBOWCTBA aMMHaka Kak  JJIEKTOHOJOHOPA.
Kommnekcoobpa3oBanue ¢ ydacTheM aMMHaka. BzaumojneicTBue amMMuaka ¢
OpraHUYECKMMH BEIIECTBAMM M C YTJIEKUCIBIM raszom. [lomydyenue m nmpumeHeHue
ammuaka. CoiluM aMMOHMS: CTPOCHHE MOJEKYyJ,  (U3NYECKUEe MU XUMHYECKUE
CBOWCTBA, MPUMEHEHUE.

Coneobpasytomue (N203, NOy, N2Os) u nHeconeobpaszytonue (N2O, NO) okcuupbl.
Ux cTpoenue, puznyueckre 1 XUMUYECKUE CBOWCTBA.

A3oTHcTasg KHCII0Ta U €€ OKUCIUTENBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh. Conn
a30THCTON KHUCIOThl — HUTpUTHL. CTpoeHHE MOJIEKYJIbl U (PU3NYECKUE CBOWCTBA



a30THOM KHUCIOTBl. E€ XMMHYECKHE CBOMCTBA: KHUCJIOTHBIE W OKHUCIUTEIbHBIC B
peakuusAxX ¢ MeETaUlaMHM M HEMETAUIaMH, pEaKUUH CO OPraHUYECKHUMH U
HEOPraHMYECKUMH  coeauHeHusMu.  [lomydyeHue  a30THOM ~ KHCIOTBI B
IIPOMBIIVICHHOCTH M JlabopaTtopuu U e€ mnpuMmeHenue. Hutpatel (B TOM uucie u
CEJIUTPBI), UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBa. TepMuueckoe pa3ioKeHue
HUTpaTOB. [[puMeHEHNE HUTPATOB.

®ocop. Ctpoenne aroma u amwiorponuss ¢ochopa. Ddusznueckue CcBOHCTBA
AJUTOTPOITHBIX MOAU(UKAIMH W WX B3aUMOIEPEXOJbl. XHMHYECKHE CBONCTBA
docdopa: oxuciuTenpHble (C  MeTaUlaMH), BOCCTaHOBHTEIBbHEIE (C  Ooiee
AIEKTPOOTPHUIIATEIIEHEIMUA HEMETAUIAMH, KHCJIOTAMHU-OKHACIUTEISIMU, O€pPTOJIETOBOM
COJIbIO) M TUCTIPONIOPIIMOHUPOBaHUA (co menoyamu). HaxoxaeHue B mpupoae U ero
noyueHue. dochuH, ero crpoeHne U CBOKWCTBA.

Oxkcupast hochopa(lll) u (V). docdopHble KUCIOTHI, UX PUNUIECKUE U XUMUYECKUE
cBoiictBa. [lomydyenne u mnpumeHeHue oprodocopHoit  kuciaorel. Conn
opTodochOpHOI KUCTOTHI U UX IPUMEHEHUE.

Yraepoa. VYriepon — osaemeHT I[VA-rpynmbel. AnmoTpomnHbie  MOAUUKAIIMH
yraepojia, ux rnojxydeHue u coictBa. CpaBHEHHE CBOMCTB ainmasa u rpadura.
XYMHUUYECKHE CBOMCTBA YIJIepoja: BOCCTAaHOBUTEIbHBIC (C rajloreHaMu, KHCIOPOJIOM,
cepoi, azotoMm, Bojoi, okcumom wmeau(ll), KucIOTaMU-OKUCIUTEISIMU) W
OKHUCJIHUTENbHbIE (C MeTa/ulaMU, BOJOPOJOM W MEHEE BJIEKTPOOTPHUIATEIIbHBIMU
HEMETaJUIaMH). YTJIEpOJ1 B PUPOJIE.

Oxkcun yraepona(ll): ctpoenne MoeKyIibl, CBOMCTBA, MOJYyYEHUE U TPUMEHEHUE.
Oxkcun yraepona(lV): ctpoenne MoJieKysibl, CBOMCTBA, OJIyYEHUE U IPUMEHEHHUE.
VYronbHas kuciaoTa U €€ Coyiv: KapOOHATHI U TUIPOKAPOOHATHI, — MX MPEACTaBUTEIIN
Y TIPUMEHEHHUE.

Kpemunii. Kpemuuii B npupone. [lonydyenue n npumenenne kpemuusa. Ousndeckue
U XUMUYECKHE CBONCTBA KPHUCTAUIMYECKOTO KPEMHHUSA: BOCCTAHOBUTENBHBIC (C
raJloreHaMH, KHUCJIOPOJIOM, pacTBOpaMHU IIEJI0OYe W TUTAaBUKOBOM KHUCIOTHI) H
okuciutenbHbie (¢ Mertamwiamu). Oxcun kpemausi(1V), ero cpoiictBa. Kpemnuenas
KucioTa U €€ conu. CuiMKaTHas MPOMBIIUIEHHOCTb.

Jdemoncrpanuu. [lonyuyenue Bogopona u ero cBorctBa. Komnekuus «l'anorensr —
npocThie BemecTBay. llolyueHue xjaopa B3aWMMOJEMCTBHEM NE€pPMaHraHaTa Kajus
C cosiHOM KHcoTou. [Tomydenue coystHOM KUCIIOTHI U €€ cBoicTBa. OKUCIUTEIbHbIC
CBOMCTBa XJIOpHOW BOAbl. OTOenuBarolee ACHCTBHE KaBeJeBOW BOJbI. [ opeHue
CIUYKU. B3peIB merapapl WIM NUCTOHOB. lloyyeHue Kuciaopoda pasiioKEHUEM
NepMaHraHata Kajauss W HuTpata Hatpus. [lodydeHwe OKCHUIOB W3 MPOCTHIX H
CIOXHBIX BemlecTB. OKHUCIICHHME aMMMaka C IOMOIIbI0 HHAMKATOpa W 0€3 Hero.
Paznoxxenne mnepokcuaa BOIOPOJA, €r0 OKHCIUTEIbHBIE CBOMCTBA B PEAKLIHUH C
ruapokcuom kene3a(ll) u BoccTaHOBUTENBHBIE CBONCTBA C KHCIBIM PacTBOPOM
nepMmaHranara kanus. [opeHune cepsl. B3auMmopmencTBue cepbl € METaJIaMH:
ATIOMUHHUEM, LUHKOM, 3kene3oM. llomydeHue cepoBomopoaa H CEPOBOAOPOIHOU
KUCJIOTHL. JlOoKa3aTenbCTBO Hanmuuus CcynbGuI-MOHA B pacTtBope. KadecTBeHHBIC
peakinuu Ha cynbpuT-aHuOHBI. CBOWCTBA CepHOM KUCIOTH. KauecTBEHHbIE peaKIun
Ha CyJIbQUT- U cyiabpaT-aHHOHbl. CxeMa MPOMBIIUIEHHON YCTaHOBKH (PPaKIIMOHHON
neperoHku Bozayxa. [lomydenuwe u pasznoxxkeHue xjopuaa ammoHus. KauecTtBeHHas



peakius Ha noH aMmMmoHnus. [Tonyuenne okcuna azota(IV) peakuueit B3auMoielicTBUS
MeJIi ¢ KOHIIEHTPUPOBAHHOM a30THOM KuciaoToi. B3aumopeiicteue okcuna azota(IV)
c Bomoil. PazmoxkeHue HUTpaTra HaTpusA, TOPEHHE YEPHOro mnopoxa. [ opeHue
docdopa, pacrBopenue okcuaa (ochopa(V) B Bome. KauecTBeHHass peakuus Ha
docdar-anmon. Kosmnexkuus MuHepanbHbIX yaoOpeHuid. Kosuiekuus npupoaHbIX
coenuHeHuit yriepoaa. Kpucrainmueckue peméTku anmasa u rpadura. AncopOuus
okcuna azota(lV) aktuBupoBaHHBIM yriieM. Boccranosinenue okcuaa meau(Il)
yraeM. O3HaKOMIIGHHE C KOJUIEKIIMEN MNPUPOJHBIX CHJIMKATOB M MPOAYKIIHEH
CUJIMKaTHOMN IIPOMBIIITICHHOCTH. [lonyuenne KPEMHHUEBOU KHUCJIOTBI
B3aMMOJICHCTBUEM PAaCTBOpPA CWIMKATAa HATPUS C CHIBHOW KHCIOTOM, pacTBOPEHHUE
KPEMHHEBOW KUCIIOTHI B IEIOYH, PA3JI0KEHUE IPU HATPEBAHUM.

JlabopaTopHbie onbIThl. KadyecTBEHHbIE peakUUW HAa  TAJIOTCHUI-UOHBI.
O3HakOMJIEHHE C KOJUICKIHEH MNPUPOJHBIX COEAMHEHUN cepbl. KadecTBeHHas
peakuusi Ha cyhbdar-anuoH. I[lomydeHue yriaeKuUcaoro rasza, B3aUMOJICHCTBHE
MpaMopa C COJISTHOM KHCJIOTOM U MCCIIeI0BAHUE €ro CBOMCTB. KauecTBeHHas peakuus
Ha KapOOHAaT-aHUOH.

IIpakTuyeckas padora 10. [lomydyeHue OKCHIOB HEMETAUIOB U HCCIEAOBAHHUE UX
CBONCTB.

IIpakTuyeckas padora 11. [TonydyeHue ra3oB U UCCIeJOBAaHUE UX CBOWCTB.

TEMA 8. METAJIJIBI (16 / 33 u)

IIleqouynbie MeTaibl. [lONOKEHHE INETOYHBIX METAJUIOB B IEPHOAUYECKOU
cucreMe sneMeHTOB [[. . MenaeneeBa U CTpOEHHE HMX ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS (PUBMYECKUX M XUMHUYECKUX CBOWCTB B 3aBUCHUMOCTH OT aTOMHOTO
HOMepa MeTajia (M3MEHEHUE IUIOTHOCTH, TEMIIepaTyp IUIaBJICHUS W KHUIICHHS,
peakuuii ¢ Bojoil). EqunuyHoe, ocoOeHHOEe M o0liee B PeakIUsiX € KUCIOPOIOM,
JIPYTMMHU HEMETallaMH, KUIKUM aMMHUAKOM, OPraHWUYEeCKHUMH U HEOPTraHWYECKUMU
KHCJIOTaMH M JIp. coeluHeHusiMU. HaxoxkneHue B MOpuUpoAe, HX IMOJIYyYECHHE H
IPUMEHEHHUE.

Oxcuppl, Ux noaydeHue u cBoicrra. IlEnoun, ux cBolicTBa U MPUMEHEHUE.

Conu meao4HbIX METAUIOB, UX MPEACTABUTENH U 3HAYCHHUE.

Metasuisbl Ib-rpynnbi: meab u cepedpo. CTpoeHre aToMOB MM U cepedpa.
PuU3NYECKHEe U XUMUYECKUE CBOKMCTBA 3TUX METAJIJIOB, UX MOJYYEHHUE U TPUMEHEHHUE.
Menp 1 cepeOpo B IpUpPO/IL.

CBoiicTBa W TpPUMCHEHHE BakHeWImMX coeauHenuii: okcugoB wmenu(l) u (1),
cepeopa(l); coneit menu(ll) (xnopuna u cynwdara) u cepebpa (hropuaa, HUTpaTa,
Xpomara | arerara).

bepunimii, marHuii uW  WEI0YHO3EMeJbHbIe MeTaibl. [lonoxkenue B
nepuoanyeckon cucreme a3neMeHToB . 1. MenneneeBa U CTpOEHUsS aTOMOB
metamioB |lA-rpynnel. Haxoxxnenue B mpupoje, mojiydeHue, (QuU3nyeckue u
XUMUYECKUE CBOWMCTBA, MPUMEHEHUE MIEJIOYHO3EMENbHBIX METANIOB M UX
BOKHEUIIINX COCTMHEHUMN (OKCHUIOB, TUAPOKCHJIOB U COJICH ).

Bpemennas u mocTtosiHHasE ®KECTKOCTh BOJABI M CIIOCOOBI YCTpPaHEHUS! KaXJAO0ro W3
TUNOB. IOHUTBHI.



Huuk. I[lonoxenue B mepuoamueckon cucreme anemeHtoB /I, M. Menneneesa u
CTpPOCHHSI aTOMOB ITMHKa. Ero dusndeckne u xuMuueckue cBorictBa. HaxoxxaeHue B
pUpOE, OTYyUYCHUE U IPUMEHEHUE IMHKA.

Okcup, TUIPOKCH]T U COJTM IIMHKA: UX CBOMCTBA U IPUMEHEHHUE.

Amomunui. [Tonoxenue B nepuoanueckon cucteme aiementoB . M. MenaeneeBa
U CTPOCHHUS aToMoB amoMuHUSA. Ero ¢usmdyeckne M XUMHUYECKHE CBOWMCTBA.
Haxoxnenue B npupojie, moJiydeHUe U IPUMEHEHHUE aTlOMUHUS.

Okcup, TUAPOKCUA M COJIM ATIOMHUHHS (B KOTOPBIX ATIOMUHUN HAaXOIUTCS B BUJIC
KaTHOHA W AJIFOMUHATHI): UX CBOICTBA W NMpuUMeHeHHEe. OpraHnvyecKue COCIUHEHUS
AJFOMUHMUSL.

Xpom. I[lonoxxenne B mepuoanueckon cucreme anemeHToB /. M. Menneneesa u
CTpOeHHUs aTOMOB xpoMa. Ero ¢usnueckne n xumMudeckue cBoicTBa. Haxoxnenue B
MPUPOJE, TTOTYYCHUE U MPUMEHEHUE XPOMa.

CBoiicTBa, MONYYEHHE W NMPUMEHEHUE BAKHEUIIMX COETUHEHHS XpOMa: OKCHIOB U
TUIPOKCUIOB XPOMa, JUXPOMATOB U XPOMATOB LIEJTOYHBIX METAJIIOB.

3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHUIOB Xpoma OT
CTEINIEHU €ro OKHUCJIEHHS. XpOMaTbl M JUXPOMATHl, KX B3aUMOIIEPEXOJbl U
OKHCJIUTEIIbHBIE CBOMCTBA.

Mapraneu. [lonoxenne B nepuoauueckou cucreme snemeHToB JI. . MenneneeBa u
CTpO€HHS aroMoB wMmaprania. FEro d¢usnueckue ©W XUMHUYECKHE CBOMCTBA.
Haxoxnenue B npupoe, NOJIydeHUE U MPUMEHCHUE MApTaHIla.

[lonydeHnne, CBOMCTBA M IPUMEHEHHE BAKHEWIINX COCAWHEHHM MapraHia: OKCHIOB
W TUIPOKCUAOB, COJIEM MapraHiia B pa3JIM4YHON CTerneHu OkucieHus. Conu
mapranua(Vll), 3aBUCUMOCTb UX OKUCIUTEIIBHBIX CBOMCTB OT CPEJIbl pacTBOPA.
Keaeszo. Ilonoxenue B nepuoanueckon cucreme snemeHtoB . . MenneneeBa u
CTpOEHHMS aTOMOB keine3a. Ero ¢usnueckue u xummieckue cBoicTBa. HaxoxneHue B
npupoje, ToJydeHue (UyryHa W CTaiM) W TpuUMeHeHue >kenesa. l[lomyuenue,
CBOWCTBAa W TpHUMEHEHHEe BaxkHeWmmx coeaumHeHuiu xenesa(ll) u (11l): okcumos,
TUIPOKCUIOB, cosier. KOMIUIEKCHbIE COeIMHEHNUS KeTe3a.

JemoncTpamun. OOpa3ibl IMIEIOYHBIX METAIOB. B3auMojeHCTBHE IMISTOYHBIX
METAJUIOB C BOJOW. Peaknus OKpalmmBaHus IJIAMEHU COJISIMHU LIEJIOYHBIX METAJIIOB.
Oo6paszuer metaioB |lA-rpynmel. B3zaumogeiictBue kanblivisi ¢ Bojoil. [opeHue
MarHvsi B BOJ€ W TBEPJIOM YIVIEKUCIOM ra3e. KauecTBeHHbIE peakuuu Ha KaTUOHBI
MarHusi, Kajabius, 0apus. Peakiiuu okpalivBaHus IJIaMEHU COJIIMU MeTauioB |1A-
rpynnbl. Ilonydenue XECTKOW BOABI U yCTpaHeHuE KECTKOCTH. IlomydeHue u
ucciaenoBanue cBoMctB rumapokcuaa  xpoma(lll). OxwucnurenbHble  CBOMCTBA
nuxpomara kaius. OKHCIUTEIbHBIE CBOMCTBA IEpMaHTraHaTta kanus. JlaboparopHbie
onbIThbl. KauecTBEHHBIE peaKIIMM HAa KATUOHBI MEJIU U cepedpa

[Tonmydyenne u wucCcCleNOBaHUE CBOMCTB THIPOKCHAA UMHKA. B3auMonencrBue
ATIOMUHHS C PACTBOpAMM KHCJIOT M Ienoyer. llonmydyeHue u m3ydeHHE CBOWCTB
rugpokcuaa amomMuHusa. Kosutekums xene3ocoaep:Kalmux pyld, 4yryHa U CTaM.
[TomyyeHne HEpaCTBOPUMBIX THIPOKCUIAOB KEll€3a M M3YYCHUE HMX CBOMCTB.
ITonydeHne KOMILIEKCHBIX COEMHEHNM JKelle3a.

IIpakTuyeckass paGora 12. PemeHue dSKCHEPUMEHTANBHBIX 3a7a4 [0 TEeMe
«lTonyuyenue coeIMHEHNI METAJLUIOB W UCCIEAOBAHUE UX CBOMCTBY.



IIpakTnueckas paGora 13. Pemenune SKCHepUMEHTANbHBIX 3aJad IO TeMaM:
«Metaiuie u «Hemeras».



TemaTnueckoe mianupoBanue kypca 10 knacca

(3 4 B Hexemo, Bcero 102 )

Ne Tema ypoka IIp.p IIpumeyanue
JIp.p.
Kp.p
TEMA 1. HAYAJIBHBIE NIOHATUSA OPTAHUMYECKOU XUMHUHU
1. [Ipenmer oprannyeckoit xumMuu. OpraHn4ecKue BEIIECTBA
2. Teopus crpoeHus OPraHNuYEeCKUX COCIMHEHUN
A. M. bytneposa
3. Teopus cTpoeHus OpPraHUYECKUX COEMHECHUI
A. M. bytneposa
4. Konnenmus rubpuan3anuy aTOMHBIX opOuTaiei
S. Knaccugukanus opraHMuecKux COeJMHEHUN
6. Knaccuukanus opraHMuecKux COeTMHEHUI
7. [TpuHIIMTIBI HOMEHKJIATYPBI OPTaHUYECKUX COCTMHEHUH
8. [TpyHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHUIN
9. Knaccudukanus peakiuii B OpraHn4ecKoi XUMHUH
10. Kiaccudukanms peakiuii B OpraHn4ecKol XUMUH
11. [IpakTuueckas [Ip/p
pabota 1 KayecTBeHHBbIN aHaIN3 OPraHMYECKUX COSAMHEHUMN
12. O060061eHne
U cUcTeMaTu3anus 3HaHUil 1o KJ1accu(uKanuu
1 HOMEHKJIaType OPraHUYECKUX COEAMHEHUN
13. Kontponbaass pabora 1 mo teme: «Kmaccudpukamus u | KP
HOMEHKJIATypa OPraHMYeCKUX COECIMHEHUI»
TEMA 2. IPEJAEJIBHBIE YI'JIEBOAOPOAbI
14. AJKaHbBI: CTDOGHHE  MOJIEKYJ, TOMOJIOTUYECKUH  psij,
M30MEpHs U HOMEHKJIAaTypa
15. CriocoObl 1ostyyeHHsl aJJKaHOB
16. CBolicTBa aJIKAHOB U UX NPUMEHEHHE
17. CBolicTBa aJIKAHOB U UX NPUMEHEHHE
18. [ukmoaakadsr
TEMA 3. HENPEAEJIBHBIE YIJIEBOAOPO/bI
19. AJIKeHbI: TOMOJIOTHYECKUH PsiJl, U30MEpUsl 1 HOMEHKJIATypa
20. CriocoOBbI MoTydeHsI aJIKEHOB
21, CBolicTBa ¥ IPUMEHEHHUE AJIKEHOB
22, CBolicTBa ¥ IPUMEHEHHUE AJTKEHOB
23. IIpaktnyeckas pabora 2 Ilomydyenue merana u stuieHa u | Ilp/p
HCCIIEOBAHUE UX CBOWCTB
24, OCHOBHBIE TIOHSITHSI XUMHH BHICOKOMOJICKYIISIPHBIX
COCIMHEHU I
25. ATKaIUeHbI. KJIacCU(PUKAIIUS U CTPOCHHUE
26. CriocoObl 1oJTyyeHHsl, CBOMCTBA U MPUMEHEHHE aJIKaIEHOB.
27. CriocoObI TTOTy4eHHSI, CBOMCTBA M TPUMEHEHUE AJIKANECHOB.
28. Kayuyku n pe3unsl
29. AJIKUHBI: CTPOEHHE MOJIEKYJl, H30MEpHs, HOMEHKJIATypa,
TOMOJIOTHUECKUH psifl, U CIIOCOOBI MOTYUEHUS
30. AJIKUHBI: CTPOEHHE MOJIEKYJl, H30MEpHs, HOMEHKJIATYpa,
TOMOJIOTHUECKUH Psifl, U CIIOCOOBI MOTy4eHUs
31. CBolicTBa M IPUMEHEHHE AJTKUHOB

TEMA 4. APOMATHYECKHE YI'VIEBOAOPO/JAbI




32.

ApEHBI:  CTPOCHHME  MOJIEKYJ, TOMOJIOTHUYECKHN  psij,
M30MepuUsi U HOMEHKJIATypa

33. CriocoObI TTOTy4eHHST apEHOB

34, CBoiicTBa 6eH301a

35. CgoiicTBa romosioros 6en3osia. [IpumeHneHne apeHoB

36. O060011eHNe ¥ CUCTeMAaTH3aIMsI 3HAHUH 110 YTIIEBOJOPOIaM

37. O06001IeHre U CUCTEMATU3AIMS 3HAHUN 110 YIJIEBOI0POIaM

38. KontpompHas pabora 2 mo Ttemam  «lIIpemenvupie | KP
YTJIEBOAOPOIBI, «HenpenensHsie YTIIEBOAOPOIBI,
«ApeHb»

TEMA 5. IPUPOAHBIE UCTOYHUKHU YIJIEBOAOPOAOB

39. [TpupoHbIil Ta3 ¥ MOMYTHBIN HEPTIHOM ra3

40. HedTp

41. [TpombinieHHas nepepadboTka HePTH

42. [IpomblenHast nepepaborka HePTH

43. Kamennsliil yromns. [IpomeinienHas nepepadboTka KaMEHHOTO
YIJISL.
TEMA 6. THAPOKCHUJICOAEPXAIIME OPTAHUYECKUE BEHIECTBA

44, CrnupThl: KJ1acCU(UKAIUS U CTPOCHHE

45. ['omonornueckuii  psig AJIKaHOJIOB! u3oMepus "
HOMEHKJIaTypa

46. CriocoObI MoJTy4eH sl CTUPTOB

47. CBoOIiCTBa CIIUPTOB

48. [Ipumenenne  cnuptoB.  OTHenbHBIE  MPEACTABUTENH
QJIKaHOJIOB

49, MHOroaTroMHbIE CITUPTHI

50. [IpakTuueckas [p/p
pabota 3 MccnenoBaHue CBOMCTB CIMPTOB

ol. DeHOJIBI

52, CBoiicTBa 1 npuMeHeHue (peHoson

53. OO600mmenrne W cucTemMaru3alusi 3HAHUH 10 CHOUPTaM H
benony

o4, KonTponbnas padota 3 no teme «CnupThl U (PEHOJIBI» KP

TEMA 7. AJIBAETU1bl U KETOHbBI

55. Anpreruipl:  TOMOJIOTUYECKMHA — psl,  U30Mepus U
HOMEHKJIaTypa

56. CriocoObl oJTy4eHHs aJlbJIETUI0B

57. CBoIiCTBa ¥ MPUMEHEHHE AJIbJIETHIOB

58. CBoiicTBa M IPUMEHEHHE AJIbJIETUIIOB

59. KeToHBI: rOMOITIOTHYECKHN ST, N30MEpPHUST 1 HOMEHKJIATypa.
CriocoOblI 1oJTy4eHHsI KETOHOB

60. CBoiicTBa ¥ NpUMEHEHHE KETOHOB

61. [TpakTuueckas IIp/p
pabota 4 VcciegoBaHue CBOMCTB aJIbJETHAOB U KETOHOB

TEMA 8. KAPBOHOBBIE KUCJIOTHI 1 UX TPOU3BO/JHBIE

62. KapOoHOBBIE KUCIIOTHI: KIACCU(HUKAIMS U CTPOSHHUE

63. [IpenenbHBIC OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI

64. Crioco0bI nostyyeHust KapOOHOBBIX KHUCIOT

65. CBolicTBa NpeJeNIbHBIX 0OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

66. CBolicTBa NpeJeNIbHBIX 0OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

67. Baxuelimue npenctaBuTead KapOOHOBBIX KHCIOT M HX




MIPUMEHEHNE

68. Conn kKapOOHOBBIX KHCIOT. Mblia

69. CnoxxHbie 2(UpBI

70. Bocku u sxupsl

71. [Ipaktnueckass  pabora 5  HccimemoBanue — cBoiictB | [Ip/p
KapOOHOBBIX KHCIIOT ¥ MX MPOU3BOIAHBIX

72. [Ipaktnueckass  pabora 5  HccimemoBanue  cBoiictB | [Ip/p
KapOOHOBBIX KHCIIOT ¥ MX MPOU3BOIAHBIX

73. O0o001IeHe W CHCTEMAaTH3alMs 3HAHMK I10 allbJETHIaM,
KeTOHaM, KapOOHOBBIM KHCIIOTaM, CIOXXHBIM JpuUpaM Hu
KHpaM

74. KontponbHas pabota 4 mo temam «AJbIETUIALI U KETOHBI», | KP
«KapOoHOBBIE KHCIOTHI U HX TPOU3BOIHBIE

TEMA 9. YI'VIEBOJAbI

75. VYTIeBobl: CTpOCHUE U KIaccu(UKaIUs

76. Momnocaxapusl. [IeHTO3bI

77. Monocaxapuibl. I'ekco3bl

78. Mounocaxapuzpl. I'ekco3bl

79. Jucaxapu bt

80. [Tomcaxapuapl. Kpaxman

81. Lemmronosa

82. [IpakTuueckas padbora 6 [p/p
VccnenoBanue cBONCTB YIJIeBOJIOB

83. O06o00uIeHNe ¥ CUCTeMaTH3aIMsl 3HAHUH 110 YTIIeBOJaM

84. O600611eHre U crucTeMaTu3allys 3HaHU| 10 yriieBoJiaM

85. KonTponbnas pabora 5 o reme «YTIIeBOAbD» KP

TEMA 10. ABOTCOAEP KAIIUE OPTAHUYECKHUE COEAVMHEHUS

86. AmuHbl:  KJIaccu(uKalusa, ~ CTpOGHHE,  H30MEpUs U
HOMEHKJIaTypa

87. CriocoObl 1oJTyyeHHsI aMUHOB

88. CBoiicTBa 1 MPUMEHEHNE aMUHOB

89. AMHUHOKHCIIOTBI: CTPOEHUE MOJEKYN, Kilaccudukauus u
TIOJTyYCHHE

90. CBolicTBa M NPUMEHEHHE aMUHOKHUCIIOT

91. benku

92, IIpakTnueckast pabora 7. AMUHBL. AMUHOKHUCIIOTHL. benku [Ip/p

93. HyxnenHoBbIE KUCIIOTBI

94, O06001eHre ¥ cucTeMaTu3ays 3HaHUM 0 a30TCOAEpKaAIIUM
OpPTraHUYECKUM COEIMHEHHSIM

95. Kontponpnass pabora 6 mo Teme «A3zotcomepxkamue | KP
OpPTraHUYeCKUe COCTUHEHHSI»

96. [MpakTryeckas pabora 8 Wnentudukanus opranuueckux | [Ip/p
COCIMHEHU I

97. O060011eHNEe 3HaHH IO KypCy OpraHUYeCKOH XUMHUH

98. O6006111eHre 3HaHUH 10 KypCY OPTaHUYECKON XUMUU

99. HTorosas KOHTpOJIbHASA paboTa MO KypCy OpraHUYecKOM KP
XUMHH

100. | Anamms KP.

101. | IloBTOpeHnue

102. | UToroBoe moOBTOpPEHHE.




TemaTruueckoe mianuposanue Kypcea 11 kinacca

(3 4 B Hexemo, Bcero 102 )

Ne Tema ypoka IIp.p IMpumeuanue
JIp.p.
_ Kp.p
TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHUU 3AKOH U IEPUOJUYECKAS

CUCTEMA XUMHNYECKHUX 9JIEMEHTOB JI. U. MEH/JIEJIEEBA

1. CrtpoeHue aToMa

2. Ctpoenne atomHoro sjpa. M3otomnsl. SAnepHbie peakuuu

3. CocTosiHHE DJIGKTPOHOB B aTOME.

4, DNEeKTPOHHBIE KOH(UTYpaIIN AaTOMOB

5. DNEeKTPOHHBIE KOH(UTYpaIN aTOMOB

6. CrtpoeHue aToMa u MIePUOTUICCKHIA 3aKOH
. . MenaeneeBa

7. Crpoenue atoMa M IepHOJUYeCcKas cucremMa
. . Menneneena.

8. [TonoxkeHus 37eMEHTa B MEPUOIUICCKON CHCTEME M €ro
CBOICTBA. 3HAYEHUE MEPUOINYECKOTO 3aKOHA

9. O06o0muieHne u cuctemMatu3anys 3HaHui 1o Teme «CTpoeHue
atoMa. [lepuoaunueckuii 3aKOH M MEPUOAMYECKAs CHCTEMA
XUMHYECKHX JJIEMEHTOB
. . MenneneeBa»

10. Kourposnraasa pabora 1 mo teme «Crpoenne aroma. | KP
[leprognuecknii 3akOH H  TEpPHOJUYECKas CHUCTeMa
XxUMHU4YecKkux dyemMeHToB /1. Y. Menneneera»

TEMA 2. XUMHWNYECKAS CBSI3b 1 CTPOEHUE BEIHIECTBA

11. HNonHnas xumuyeckas cBs3b

12. KoBanentHass xumuyeckas CBS3b W MEXaHHU3MBI €
o0pa3zoBaHMs

13. KoMmnekcHble coeqnHEHNS

14. Knaccudukanus u HOMEHKJIAaTypa KOMIUIEKCHBIX
COCITMHEHUH, IUCCONMANUS WX B PACTBOpax. 3HAYCHHE
KOMIUIEKCHBIX COSIMHEHMIA

15. Mertaumnyeckas XUMUYECKasi CBA3b

16. ArperaTHble COCTOSIHHS BEIIECTB U (pa30BbIC IEPEXOIbI

17. MesxMoJIeKyIIsIpHbIe B3auMOJeHCTBUSA. BotopoaHas CBsI3b

18. [IpakTuyeckas padora 1 Ip/p
[Toryaenune KOMIUICKCHBIX OpPTaHHYECKUX u
HEOPTaHMYECKUX COSAMHEHUN U MCCIIEOBaHNE UX CBONCTB

19. O000111eHMEe © CHCTEMATH3alMsg 3HAHUM 10 TEME
«XHUMHUYECKas CBSA3b M CTPOCHUE BEIIECTBA»

20. Kourpospraas pabora 2 mo Teme «Xumuueckas | KP
CBSA3b U CTPOEHUE BENIeCTBa

TEMA 3. JMCIIEPCHBIE CUCTEMBI U PACTBOPBI

21. JlycniepcHble CUCTEMBI M MX KJIacCHU(PUKAIUs

22, I'pyboaucriepcHble CUCTEMBI

23. ToHKOAMCTIEPCHBIE CUCTEMBI

24. PactBopel. KoHIleHTparusi pacTBOPOB W CHOCOOBI €€

BBIpAKCHUS




25.

PactBopel. KoHIleHTparusi pacTBOPOB W CHOCOOBI €€
BBIPAXKECHUS

26. [Ipaktnueckass pabora 2. IlpurortoBnenme pactBopoB | [Ip/p
Pa3IMYHON KOHIICHTPALMH

217. [Ipaktnueckas pabora 3. Omnpenenenue KoHueHtpauuu | [Ip/p
KHUCJIOTHI TATPOBAHUEM

28. O000meHne W cUCTEMATH3alUsA 3HAHUHA [0 TEME
«JlucriepcHbIe CUCTEMBI U PACTBOPBI»

29. Kourpospaasa pabora 3 mo Teme «Jucrepcusie | KP
CHCTEeMBI U pACTBOPE

TEMA 4. 3AKOHOMEPHOCTHU MTPOTEKAHUSI XUMHWYECKNUX PEAKIIUN 1
OU3UKO-XUMNYECKHUX ITPOLHECCOB

30. OcHoBbl ~ XMMHYeckoM  TepMmoauHamuku.  IlonsTue
00 PHTANIBIIUU

31. Omnpenenenne TEMIOBBIX 3PPEKTOB XUMUIECKUX PEAKIIHIA.
3akoH ['ecca

32, HampaBienue  mpoTexkaHuss  XMMHYECKHUX  peaKUUi.
[Tonsitue 06 sHTpONTUU

33. CKOpOCTh XMMHUYECKUX peaKInui

34, @akTopbl,  BIHUSIOIIME  HA CKOPOCTh  TOMOTEHHBIX U
TeTePOTreHHBIX PEAKIINH

35. Karanms u xaTanm3aTopsl

36. XHWMHYECKOE PAaBHOBECHE

37. [Ipaktuyeckas pabora 4 M3yuenwe BiusiHUS pasnuusbix | [Ip/p
(haKkTOpOB Ha CKOPOCTh XMMHYECKON peaKInu

TEMA 5. XUMHWYECKHE PEAKIIMU B BOJAHBIX PACTBOPAX

38. Boga xak cnabslit snekTponut. BogopoaHblii moka3aTens.
CBoiicTBa pacTBOPOB AJIEKTPOIUTOB

39. KucnoTsl 1 OCHOBaHHUS C TTO3UIMK Pa3HBIX TPEACTABICHUIH
u teopuid. [Iporonutrdeckas reopust

40. Heopranmueckne ¥ OpraHMYecKHe KHCIOTHI B  CBETE
TEOpHH ANIEKTPOIUTUYECKOM JMCCOLIMALIUT
Y IPOTOJIMTHYECKON TEOPUU

41. IIpaktnyeckas pabora 5. Hccnenosanue  cBoiictB | [Ip/p
MUHEPAITGHBIX H OPTAaHUYECKUX KHCIIOT

42. Heoprannueckue u opraHndyeckue OCHOBAHUS B CBETE
TEOPHUH AIIEKTPOIIUTHIECKOM JIFCCOIIAAITIH
U IPOTOJIMTHYECKON TEOPUHU

43. Comu B CBETE TEOPUHU IJIICKTPOIUTUUECKON AUCCOIMAIIIH

44, IIpaktuyeckas pabora 6. Ilomydenue coneit pazmuunsiMu | [Tp/p
croco0aMH M MCCIIEIOBAHNE X CBOHCTB

45. ['uaposin3 HeOPraHMYECKUX COSTMHEHUH

46. ['uaposin3 HeOPraHMYECKUX COSTMHEHUH

47. [IpakTnueckass pabora 7 I'maponu3 opranmdeckux u | [p/p
HEOPraHNYECKUX COCTUHEHUIN

48. O0600111eHre U cUcTeMaTU3alys 3HaHU| 10 TeMaM
«3aKOHOMEPHOCTH MPOTEKAHHUSI XUMUYECKHX PEaKIUil 1
(HDUBUKO-XUMHUYECKUX MTPOIIECCOBY U
«XUMHYECKUE PEaKIH B BOJHBIX PaCTBOPAX)»

49. Kourpospaas padora 4 mo temam «3akoHomeproctu | KP

MPOTCKAHUA XUMHUICCKUX peaKuHﬁ n (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX




MPOLIECCOBY» U «XUMHUYECKUE peakuuh B  BOJHBIX
pacTBopax»
TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBHUTEJIBHBIE NIPOLHECCHI

50. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUM W METOJbI
COCTaBJICHHS UX ypaBHEHUN

ol. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUM W METOJbI
COCTAaBJICHUS MX ypaBHEHUN

52. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U METOJIBI
COCTaBJICHHS UX ypaBHEHUN

53. DJIeKTpOIu3

o4, DIEeKTPOIH3

55. XHWMHYECKUE UCTOYHUKH TOKa

56. Koppo3ust MeTayuioB 1 ciocoObl 3alIUTHI OT HEé

57. O000meHne W cUCTEMATH3alydsd 3HAHUA 1[I0 TeMe
«OKHUCIINTETHHO-BOCCTAHOBUTEIIBHBIE TIPOIICCCHI)

58. KonTposraasa pabora 5 mo teme «OrmcianmrenbHo- | KP
BOCCTAHOBUTEJIbHBIE IPOIIECCHD)

TEMA 7. HEMETAJLJIbBI

59. Bonopon

60. ["asorensr

61. l"amoreHoBOIOPOABI ¥ TaJOTC€HOBOAOPOIHBIC KHCIIOTHI.
T"anorenn bl

62. Kucnoponsble coeiuHeHus XJiopa

63. ITepokcun Bomopoaa

64. Cepa

65. CepoBoziopos1 ¥ CyImb(huIbI

66. Oxcun cepsl (IV), cepHucTas KMcioTa 1 €€ colu

67. Oxcup ceprl(VI). Cepnast kuciora u €€ conu

68. A3zor

69. Amvmuak. Cony aMMOHHMS

70. Oxkcupl a30Ta. A30THUCTas! KHCJIOTa U HUTPUTHI

71, A30THas KUCJIOTa U HUTPATHI

72, Dochop 1 ero coeuHEHUs

73. docdop U ero coeMHEHHMs

74. Yraepoa v ero coeIMHEHUs

75. Yrnepoa u ero coequHeHus

76. KpemHuuii u ero coenuHeHus

77. [TpakTuueckas padora 8 Ilomydenune okcumoB HemeramwioB | [Ip/p
Y UCCIIEJIOBAHHE UX CBOWCTB

78. [TpakTuueckas padora 9. [Tomyuenue ra3os u ucciegoanue | [Ip/p
HX CBOWCTB

79. O000111eHe © CHCTEMATH3allMsg 3HAHUM 10 TEME
«Hemerannbi»

80. KonTponbHas padota 6 o teme «Hemeramisny KP

TEMA 8. METAJLJIBI

81. [Ilen0uHbBIE METAIITBI

82. Mertansl [b-rpynmnel: Menpb u cepedpo

83. bepwumii, Maraui v MENTOYHO3EMENIBHBIE METAJLIBI

84. XKecTtkocTh BOJbI M cIOCOOBI €€ yCTpaHEHUS

8b. Hunak




86.

AJIOMUHHUHA ¥ €r0 COEIUHEHU

87. XpoM U ero COeIMHEHUSI

88. Maprasnert

89. XKeneso u ero coennHeHns

90. [Ipaktnueckas pabora 10 Pemenue skcnepumenTtanbHbIX | [Ip/p
3amad mo Tteme «llomydeHWe COEAMHEHHN METAUIOB U
WCCIICJIOBAHHNE UX CBOMCTBY»

91. [IpakTuueckas pabora 11 Pemenue skcmepumeHTanbHBIX | [Ip/p
3aa4 o Temam «Metamuibly u «Hemerasn

92. O000meHne W cUCTEMATH3alUsA 3HAHUHA [0 TEME
«MeTamibby

93. KontposbHas padota 7 o teme «MeTauib» KP

94, O06o0uieHre 1 cucTeMaTH3aIys 3HaHUH 110 Kypcy o01mei
XUMHHU

95, HTorosasi KOHTpOJIbHAS paboOTa IO KypCy O0IIel XUMHUH KP

96-102 | UtoroBoe MoBTOPEHHUE




