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PaGouas nporpamma paspaGorana B coorercteiin PIOC cpexrero obunero odpazoBanus 10
XHMHH Ha OCHOBE Mporpammbl Kypca xumun juist 10-11 kinaccoB 001m1e00pasoBaTenbbIX YUPEK/ICHHHT
(yray6nenHslii ypoBenb) aBropon B.B.Epemuna. A.A. JIposiosa, M.B. Epemuno#, 9.10. Kepumora,
M. «/Ipocpar, 2017 & muaun YMK B.B.JIynnna

Cpok pea ni3a1in JIAHHOI TPorpaMMel — 2 T0OJid

"ot cocTaBnenus mporpammbl: 2022



Hacrosimas mporpaMMa pacKpbIBaeT CoOJIep)KaHHEe OOydeHHs] XMMHUHW Yydarmxcsl (yriayOJeHHBIN
ypoBensb) B 10 — 11 kmaccax o0mieo0pa3oBaTelibHBIX yupexkaeHuil. [lporpamMmma cocraBieHa Ha OCHOBE
nporpammbl Kypca xumuu s 10-11 kmaccoB o0mieoOpa3zoBaTenbHBIX YUpeKAeHUH (yriyOJaeHHBIH
ypoBenb) aBTopoB B.B.Epemmna, A.A. Jlpo3noBa, U.B. Epemunoii, 3.}0. Kepumosa, M. «Zlpoda»,
2017. Matepuan cooTBeTCTBYeT TpeOOBaHUSIM (PeaeparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa.

Y4aeOHUKH:
Xumus. Yrinyonenusiid yposens. 10 knace / B.B.Epemun, H.E. Ky3pmenko, B.W. Tepennn, A.A.
Hposznos, B.B.JIyaun — M.: [Ipoda, 2020
Xumus. YrayoneHnnsiit yposensb. 11 xinace / B.B.Epemun, H.E. Ky3pmenxko, B.U. Ipo3nos,
B.B.JIyaun — M.: [Ipoda, 2021
[Mporpamma paccuntana Ha 170 wacoB (5 wacoB B Henenro) kak B 10, tak u B 11 kiaccax.
[IpenycmarpuBaer nposenenne B 10 ximacce 10 nmpaktudeckux paboT M 4 KOHTPOJIBHBIX padoT, B 11
Kiacce - 9 mpakTHYecKux paboT U 4 KOHTPOJIBHBIX PadoT.

1. Ilnanupyemblie pe3yabTaThl OCBOCHUSI Y4eOHOI'0 NpeaMeTa

B pesynbpraTe uzyuenus xumuu B 10 — 11 kmacce Ha yriiyOJe€HHOM YpOBHE YYEHHK JOJDKEH
3HATh/TIOHUMATh:

®poJib XUMHHM B (OPMUPOBAHHWU COBPEMEHHON HAay4HOW KapTUHBI MHpa U B TNPaKTUYECKOU
JeSITEeIbHOCTH YEJIOBEKAa, B3aUMOCBS3b MKy XMMHEH U APYTUMHU €CTECTBEHHBIMU HayKaMu;

® BAKHEHIIINE XMMHUYECKHE TMOHATHSA, OCHOBHBIE 3aKOHbI XHMHH, OCHOBHBIE TEOPHUH XUMHH,
Ba)KHEHIIINE BEIIeCTBa U MaTepHUaIbI

®CBOJMCTBA HEOPraHMYECKUX W OpPraHMYECKHUX BEIIECTB, 3aKOHOMEPHOCTH NPOTCKaHUS
XMUMHYECKUX PEaKLIUH, BO3MOKHOCTb HX OCYLIECTBIICHHUS,

® [UIAHUPOBAaHHE M MPOBEJCHHE XUMUYECKHX OSKCIIEPUMEHTOB C COOJIOACHUEM IIpaBUII
0e30macHO pabOTHI C BEUIECTBAMH M JTJAOOPATOPHBIM 000PY/I0BAHUEM;
yYMeETh!

® COTIOCTABIIATh UCTOPUYECKUE BEXU DPA3BUTHS XUMHUHU C MCTOPUYECKUMU NEPUOJAMHU Pa3BUTHUSA
IIPOMBIIIJIEHHOCTA W HAayKW JUIsl IPOBEIEHUS aHalu3a COCTOSHUSA, IyTed pa3BUTHS HAyKu U
TEXHOJIOTHH;

® AHAJIM3UPOBATh COCTaB, CTPOEHUE M CBOWCTBA BEIIECTB, NPUMEHSASA IIOJOKEHUS OCHOBHBIX
XMUMHMYECKUX TCOPUI: XMMHYECKOIO CTPOEHUS OpraHuyecKux coequnenuii A. M. byrneposa, ctpoeHus
aTOMa, XMMHYECKOHN CBS3H, JIEKTPOJIMTHYECKON TUCCOLMALUNA KHUCIOT, OCHOBAHUN U COJIEH, a TaKKe
YCTaHABJIMBATh NPUYUHHO-CIEACTBCHHBIE CBSA3M MEXKJYy CBONCTBAMHU BEIECTBA U €r0 COCTaBOM U
CTPOEHUEM;

® [IPUMEHATh IpPaBUJIA CUCTEMATHYECKOM MEXKIYHApOJHOM HOMEHKIATYpbl Kak CpeIcTBa
pa3nuyeHus U UJICHTU(UKALMU BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

® COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJbl HEOPraHMYECKHMX W OPraHUYecKuX
BELIECTB KaK HOCUTEJIeH MH(POpPMALKU O CTPOCHHUU BEIECTBA, €ro CBOMCTBAX M NPHHAUICKHOCTH K
ONPEJEICHHOMY KJIACCY COCUHEHM;

® O0BSCHATH MPUPOJY M CIOCOOBI 00Opa30BaHUS XUMHUYECKOHM CBSI3M: KOBAJEHTHOW (TOJISIPHOM,
HETOJISIPHON ), HOHHON, METAJUINYECKOM, BOJIOPOJHOM C LIEIbIO ONpe/IeIeHUs] XMMUYECKOW aKTUBHOCTH
BEILECTB;

® XapaKTepu30BaTh (PU3MYECKHE CBOICTBA HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB MU
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3NYECKHUX CBOMCTB BEIIECTB OT THIIA KPUCTAIIIMUECKON pEIIeTKH;

® XapaKTE€pPU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMHM XHMHUYECKHUX CBOMCTB IPOCTBIX BELIECTB,
BOJIOPOJIHBIX COEMHEHUM, BBICILINX OKCUJIOB U THIPOKCH]IOB;

® [IPUBOJUTH IPUMEPHl XMMHMUYECKHUX PEAKLMM, PaCKpHIBAIOLIUX XapaKTEPHbIE XHUMHUYECKHE
CBOJMCTBA HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB H3YYEHHBIX KIJIACCOB C MLEIbI0 HX
UACHTUDUKAIMY U 00bICHEHHSI 00JaCTH TPUMEHEHUS;

® OIIPEIENATh MEXAaHHW3M pEakUUd B 3aBUCUMOCTH OT YCIOBUHM NIPOBEICHHUS pEakUuud U
IIPOrHO3UPOBATh BO3MOKHOCTh ITPOTEKAHUS XUMUUECKUX PEAKLMI Ha OCHOBE THIIA XUMUYECKOM CBSI3U
U aKTUBHOCTH PEareHTOB;



® YCTAaHABIMBATh 3aBUCUMOCTh PEAKLIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COCTUHEHUH OT
XapakTepa B3aUMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C II€bI0 IIPOTHO3MPOBAHUS MPOYKTOB PEaKIIIH;

® YCTAaHABIMBATh 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PpEaKIUH M CMEIICHUS XUMHUYECKOTO
paBHOBECUS OT Pa3IMYHBIX (PAKTOPOB C IEIbI0 OMPEACTCHHUS ONTHUMAIBHBIX YCIOBUU IMPOTEKAHUS
XUMHUYECKHX TPOIIECCOB;

® YCTAaHABIMBATh TEHETHYECKYIO CBS3b MEXAY KiIaccaMH HEOPTraHWYECKHX M OPraHUYecKuX
BEIIECTB JUII OOOCHOBAaHMS TNPUHIMIIAAIGHOW BO3MOXKHOCTH TOJYYEHUS HEOPraHWYeCKHX |
OpPraHUYeCcKUX COCTUHEHUH 3a/JaHHOTO COCTaBa U CTPOCHUS;

® [10/I0MPATh PEareHThl, YCIOBHUS M ONPEACIIATh MPOAYKTHI PEaKIUil, TTO3BOJISIONIUX PEATH30BaATh
1a00paTOPHBIE M MTPOMBIIIUICHHBIE CTIOCOOBI MOJTYYCHUSI BAKHEUIIINX HEOPTaHMUECKUX U OPTaHNYECKUX
BEIIIECTB;

® OTIpE/ICIIATh XapaKTep CpeAbl B pe3yabTaTe THAPOJIM3a HEOPTaHHMUECKUX U OPTraHHMYeCKUX
BEIIECTB W TMPUBOJWUTH TPUMEPHI THAPOJIN3a BEIISCTB B TIOBCETHEBHOW JKM3HH YeEJIOBEKa,
0MO00OMEHHBIX ITpoLeccax U MPOMBIIUIEHHOCTH;

e IPUBOJNUTH  TPUMEPHI  OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX  PEaKIuid B TPHUPOJIE,
MIPOU3BO/ICTBEHHBIX MPOIIECCaX U )KU3HEICITETPHOCTH OPTaHU3MOB;

© 000CHOBBIBATH MPAKTHYECKOE MCIIOJIH30BAHNE HEOPTAHUYECKUX U OPraHUYECKHUX BEIIECTB M UX
peaKiuii B IPOMBIILICHHOCTH U OBITY;

 BEITIOJTHATh XUMUYCCKHI SKCIIEPUMEHT TI0 PACIIO3HABAHHUIO W TIOJYYCHHIO HEOPTaHUYEeCKHX H
OpPraHWYeCKUX BEIIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJACCaM COEIWHEHHA, B COOTBETCTBUU C
NMpaBUJIaMH M TPHEMaMHu Oe30MacHOW paboThl ¢ XHUMHYECKHMMH BEIIECTBAMH W JIaOOPATOPHBIM
000pyI0BaHHEM;

¢ [IPOBOJINTH pacueThl HA OCHOBE XMUMHYECKHX (POPMYT M YpaBHEHUH pEAKIHMA: HAXOXICHUE
MOJIEKYJISIPHOH (POPMYIIBI OPTraHWMYECKOTO BEIIECTBA 10 €T0 IUIOTHOCTH U MaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIIIUX B €T0 COCTAB WIIH IO TMPOIYKTaM CTOPAHUS; PacYeThl MAaCCOBOH JOJH (MacChl) XHMHYECKOTO
COCIIMHEHUSI B CMECH; pacyeTbl mMacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU
OJIHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM MJIM OOBEMHOM JOJIM BBIXOJA
MPOIYKTa PEAKIMU OT TEOPETHYECKH BO3MOXKHOTO; pacueThl TEIUIoBOro 3(ddekra peakimm; pacqers
00BEMHBIX OTHOIICHHWH Ta30B INMPH XUMHUYECKHX PEAKIUAX;, pacueThl Macchl (0O0bema, KOJIWYeCTBa
BEIIECTBA) TPOJYKTAa PEaKIMH, €CIM OJHO M3 BEIISCTB JaHO B BHJIEC pPAcCTBOpa C ONPEACICHHOMN
MacCOBO¥ JI0JIel pacTBOPEHHOTO BEIIIECTBA;

® IICTIOJIF30BAaTh METOJbl HAYYHOTO TO3HAHWS: aHAIN3, CHHTE3, MOJCIMPOBAHUE XUMHUYECKUX
MPOIIECCOB M SIBJICHUH TPH PEUICHUU YYeOHO-UCCIENOBATEIbCKUX 3a/a4 10 HW3YYCHHUIO CBOWCTB,
CTOcO0OB MOJTYYCHHS U PACTIO3HABAHUS OPraHMYECKHUX BEILECTB;

®BJAJICTh NpaBUJIaMH OE30TACHOTO OOpalIeHUs] C EIKUMH, TOPIOYHUMH M TOKCUYHBIMH
BEIICCTBAMH, CPEIICTBAMH OBITOBOM XHUMHUU;

® OCYIIIECTBIISATh MOMCK XUMHUYECKOW HMH(MOpPMANMK 10 Ha3BaHWUSAM, HWACHTH(PHKATOPAM,
CTPYKTYpHBIM (hOpMYJIaM BEIIECTB;

® KPUTUYECCKH OIICHUBATh M WHTEPIPETHPOBATH XMMHUYECCKYIO WH(POPMAIIUIO, COACPIKAIIYIOCS B
COOOIICHHSX CPEIICTB MaccoBOW MHQpOpManuu, pecypcax MHTepHETa, HAYYHO-TIONMYISPHBIX CTAThSIX C
TOYKH 3PCHHUS €CTECTBCHHOHAYYHOW KOPPEKTHOCTH B IEJSIX BBISBJICHUS OIIMOOYHBIX CYXKICHHHA W
(dbopMupoBaHHs COOCTBEHHOM MO3UIINY;

® HAXOJIUTh B3aMMOCBSI3U MEXYy CTPYKTYpPOU M (DYHKIMEH, IPUUUHON U CICICTBUEM, TCOPUCH U
(dakTaMH TIpU aHAJIM3e MPOOJIEMHBIX CHTYalluii U 0O0OCHOBAaHHMW NMPUHUMAEMbIX PEIICHUI HAa OCHOBE
XUMUYECKUX 3HAHUM;

® [IPE/ICTABJIATh IYTH pPEIICHUS TIOOANTBHBIX TPOOJEM, CTOSIIUX Iepell YeIOBEUECTBOM, U
MEPCIEKTUBHBIX HAMPABJICHUH pa3BUTHS XUMUYECKUX TEXHOJOTHH, B TOM WYHCIIE TEXHOJIOTUH
COBPEMEHHBIX MATEPUAJIOB C PA3JIUYHON (YHKIIHOHATBHOCTBIO, BO30OHOBIISIEMBIX HCTOUHHKOB CBIPbS,
nepepabOTKU U YTHIIU3AIUH POMBIIIUICHHBIX U OBITOBBIX OTXOJIOB
HCHOJb30BATHh MPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1esITeIbHOCTH 1
NOBCEIHEBHOM sKU3HU 1JIs:

®IPUHATHUS U PEAN3aLMUI0 IIEHHOCTEH 30poBOro M Oe3omacHOTo obpasza XH3HH, OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXOJOTHYECKOMY
3JI0POBBIO;



® HETIPUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB;

® MHUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH, 3HAYUMOCTh
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJCHHE IOCTOBEpHOW HH(popMaruen o
MIEPEIOBBIX JOCTUKEHHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAaHUSAX 00 YCTpOICTBE MUpa 1 OOIIECTBA;

®TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BAHUIO, HA IPOTSHKEHUN
BCEH JKM3HU; CO3HATEJIbHOE OTHOIIEHHME K HEIPEpPhIBHOMY OOpa30BAHMIO KaK YCJIOBHIO YCIEIIHOMN
podecCHOHATIBHOM 1 00IIECTBEHHON e TEIbHOCTH;

® DKOJIOTUYECKOH KYIbTYphl, OEPEKHOTO OTHOLICHHS K POJHOW 3eMJie, MPUPOIHBIM OOraTcTBam
Poccum u Mupa, NOHMMAaHUS BIMSHUS COLUAIBHO-3KOHOMHYECKMX IIPOLIECCOB HAa COCTOSIHHUE
IIPUPOJTHON M COLMAIBHOM Cpelbl, OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOJHBIX PECYpPCOB, YMEHHU U
HAaBBIKOB Pa3yMHOTO NPUPOJOINONIb30BAHMS, HETEPIUMOTO OTHOLIEHHUS K JAEHCTBUSAM, MPUHOCSIIUM
BpEJ SKOJIOTUH; IPUOOPETEHNE OTBITA KOJIOTO-HANIPABIEHHOM 1€ TEIbHOCTH;

® OCO3HaHHOTO BbIOOpa Oynymiell mpodeccuu Kak MyTh U CNOCOO peaau3aluu COOCTBEHHBIX
YKU3HEHHBIX IJIAaHOB;

®OTOBHOCTU K TPYIAOBOM NpO(eCCHOHAIbHOU AEATENbHOCTH KAaK K BO3MOXKHOCTH y4acTHs B
PELIeHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

¢ [IOTPEOHOCTU TPYAUTHCS, YBAKEHUE K TPYyAY U JIOAAM TpyAa, TPYAOBBIM JOCTHUKECHHSM,
N0OpPOCOBECTHOTO, OTBETCTBEHHOTO U TBOPYECKOTO OTHOIIEHMS] K pa3HbIM BUJAM TPYIOBOM
NeSITeIbHOCTH.

2. Coaep:xkanue yueOHOro npeamera « XuMHs»

TeOpeTI/l‘IECKI/le OCHOBBI XMMHUHN

CTpoeHue BelecTsa
ATOMHO-MOJIEKYJIAPHOEe Y4YeHHe. DBemniectBa MOJEKYJIIPHOIO M HEMOJIEKYISPHOTO CTPOCHHS.
KauecTBeHHBI W KOJIMYECTBEHHBIM COCTaB BewlecTBAa. MOJIsIpHAs M OTHOCHUTENBbHAS MOJIEKYISIpHAs
Macchl BeecTBa. MoJibHast 107151 M1 MaccoBasi A0J1s DJIEMEHTA B BEIIECTBE.
Crpoenue aroma. Hyxmmapl. M3oTonbl. Tumbel paguoakTUBHOrO pacrana. TepMOsIepHbIA CHUHTES.
Anepuble peakuuu. IIpuMeHeHuMe pagMOHYKIMIOB B MeAMIMHE. MeETo MEYEeHBIX aTOMOB.
CoBpeMeHHast MOJIEIb CTpOeHUs aTtoMa. KopnycKyIsipHO-BOJHOBBIE CBOMCTBA 3JIeKTpoHa. KBaHTOBBIE
yucna. AToMHas opOutanb. Pacripenenenue 37eKTPOHOB 10 SHEPreTUYECKUM YPOBHSM B COOTBETCTBUU
C IPUHIIUIIOM HalMEHbIIEH SHeprun, MpaBuwioM XyHaa 1 npunuunom Ilaymu. OcoGeHHOCTH CTpOoeHHs
JHEPreTUYECKUX YPOBHEH aTOMOB O-37IeMEHTOB. DJIeKTpoHHAs KoHpuUrypanus aroma. Kinaccudukanms
XAMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-anmementsl). DieKTpoHHBIE KOHOUTYPALUH TOJOKHUTEIBHBIX U
oTpuaTeNbHbIX HOHOB. OCHOBHOE M BO30YXKJIEHHBIE COCTOSHHS aTOMOB. BaneHTHBIE SJIEKTPOHBI.
[lepuoanueckuit 3akoH. @opMyaupoBKa 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH
atoma. MupoBo33peHueckoe M HayuHoe 3HadeHue llepuonnueckoro 3akona JI. M. Menneneesa.
Pannyc aroma. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICIIMX OKCHJIOB U THAPOKCHUJIOB B IIEPUOJIAX U IPYIIAX. DIEKTPOOTPULIATEILHOCTb.
XuMH4YecKass CBfI3b. OJIEKTPOHHAs MPHUPOJA XUMUYECKOW CBs3UM. Buabpl XUMHUYECKOW CBS3H.
KoBanenTHas cBsI3b U €€ XapaKTEPUCTUKHU (IHEPTUsl CBS3M, AJUHA CBS3U, BAICHTHBIA YrOJl, KPaTHOCTh
CBSI3H, MOJISIPHOCTb, MOJISIpU3yeMocTh). KoBaneHTHas HemoJsipHass M HoJspHas cBsizb. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOW mMOJSpHON cBsizu. [‘eomerpus
Monekynbl. MoHHas cBsi3zb. Mertayunueckas cBsi3b. BojopojiHasi CBsSI3b M €€ BIMSHHME Ha CBOMCTBA
BellecTBa. MeXMOJIEKyJIIpHbIE B3aUMOICHCTBUS.
ArperaTHbie COCTOSHHMA BemecTBa. ['a3bl. ['a30Bble 3ak0oHbl. YpaBHeHue Knalinepona—Menaeneesa.
3akoH ABorajapo. 3akOoH OOBEMHBIX OTHOIIEHHW. OTHOCUTENbHAas IUIOTHOCTh ra3zoB. CpenHss
MoJsipHasi Macca cmecu. CTpoeHHe TBEpAbIX Tel: KPUCTAIIMYEeCKHe U aMOpQHbIE BellecTBa. |HUIIbI
KPUCTAINIMYECKUX PEIIeTOK: aTOMHas, MOJEKyJsipHas, HWOHHAas, MeTandeckas. [loHstne 006
JIIEMEHTApHOU sueiike. 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BelIECTBAa OT THIA KPHUCTAJUIMYECKOU
pemerku. [Ipuunabl MHOTOOOpPa3us BemecTB. CoBpeMEHHBIE MPEJCTABICHUS O CTPOSHUH TBEPIbIX,
KUJKUX U Ta3000pa3HBIX BEIIECTB.
Jemounctrpanun. 1. OGpa3iipl BEIIECTB MOJICKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. 2. Bo3ronka
fona. 3. Mogenu monekyn. Kpucranmndeckue penieTk.



OcHOBHbIE 3aKOHOMEPHOCTH NIPOTEKAHUS XUMHUYECKUX pPeakuuii

Kiuaccnpukanusa XMMHYECKHX PeaKUMil 10 pa3iMYHbIM IIpU3HAKaM CpaBHEHUA. | OMOTEeHHBIE U
rereporennsie peakiun. Kiaccudukanus mno 3Haky terioBoro 3¢ dekxra. OOpaTumbie 1 HEOOpaTUMBbIE
peakuuu. Katanutuueckue M HeKaTaIUTUYECKUE peakiuu. Peakuuu ¢ m3mMeHeHueM U 0e3 U3MEHEHUs
CTEIIEHU OKUCIICHUS DJIEMEHTOB B COCIUHEHUSX.

JHepreTuKa XUMHYECKHX peakuuid. TemnoBoit 3ppexT XUMUIECKOW peakuuu. DHJ0TEPMUUYECKUE U
9K30TEPMHUUECKHUE peakiuu. TepMoXuMuueckue ypaBHeHMs. Termiora oOpa3oBaHMs BELIECTBA. 3aKOH
I'ecca u cnenctBus U3 Hero. DHeprus cBsi3u U 3HTaNbNUM. [loHsATHEe 00 3HTpomnuu. Bropoii 3akoH
tepmoauHamuku. ®opmyna bonbimana. Oneprus [ubb6ca u  Kpurepun CcaMOIpPOU3BOIBHOCTH
XUMHUYECKOHN PEaKIUH.

Oopatumble peakuun. Xumuueckoe paBHoBecue. Koncranra paBuoBecus. [Ipunnun Jle Illarense.
PaBHOBECHBIE COCTOSIHMS: YCTOMUMBOE, HEyCTOWuYMBOe, Oe3paznuuHoe. CMelleHHe XUMHUYECKOTO
paBHOBECHS O] AEUCTBUEM PA3IMUHBIX (PAKTOPOB: KOHIEHTPALIMU PEareHTOB WK MIPOAYKTOB pEeaKlnH,
JABJIEHUs, TeMIlepaTypsl. Pob cMeleHns paBHOBECHS B TEXHOJIOTHYECKUX IPOLIECCAX.

CxopocTh XMMHYECKHX peaKluil, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (HAKTOPOB: MPUPOIBI
pearupyomux BeIIeCTB, KOHIEHTPAlMU pearupymolux BEHIeCTB, TEMIEpaTypbl, HaJU4Ms Kara-
JM3aTopa, IUIOMAau MMOBEPXHOCTH PEArupyrollUX BellecTB. Peakiuu roMOreHHele W IeTepOreHHBIE.
3akoH pneicTByronux macc. IlpaBuno Bant-T'opda. [lonsitue 06 sHeprum axktuBanuu u 00
sHepreTudeckoM mnpodwie peakuuu. Karamuzatopbl M Kataiu3. AKTUBHOCTh U CEJNEKTUBHOCTD
Karanu3aTopa. Poib Kataim3aTOpoB B NMPUPOJE M IPOMBIIUIEHHOM IPOU3BOACTBE. DEPMEHTHI Kak
Ouosornyeckre KaTalanu3aTopsbl.

JemoncTpanum. 1. Dx30TepMUYECKUE U HHAOTEPMUYECKIE XUMUUECKHE peakiuu. 2. TennoBbie ABICHUS
IIPU PACTBOPEHUM CEPHOM KHUCJIOTHI MU aMMHMAYHOM CENUTPHI. 3. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT
MPUPOJBI BEIIECTB Ha MPUMEPE B3aUMOJCUCTBUSA pACTBOPOB PA3JIMYHBIX KHCIOT OJUHAKOBOM
KOHIICHTpAllUU C OJMHAKOBBIMM KyCOYKaMM (TpaHyJaMH) LIMHKAa M OJUHAKOBBIX KyCOYKOB pPa3HbIX
MeTa/UIOB (Mar"us, IMHKA, Kejie3a) ¢ pPaCTBOPOM COJITHOM KHUCIOTHL. 4. B3ammomelicTBue pacTBOPOB
CEpHOM KUCIIOTHI C PACTBOPAaMU THOCY/Ib(haTa HATPUs Pa3IMYHON KOHLIEHTPALMM U TEMIIEPaTyphI.
JlaGopaTtopHbie onbIThI. 1. Katanurrdeckoe pasiiokKeHne NepoKCHia BOJI0POaa.

PacrBOopsbI

CriocoObl BBIpa)KEHHUSI KOJMYECTBEHHOTO COCTaBa pacTBOPA: MAccoBast JIOJsl paCTBOPEHHOTO BEIECTBA
(mporieHTHAs KOHIIEHTpalus. PactBopeHne kak (pU3UKO-XUMHUECKUN MTPOLIECC.

Hucnepcusie cucrembl. Koimougnsle pactBopbl. HWcrtunHble pacTBophl. JlucmepcHas ¢aza u
mucniepcronHas cpena. CycneH3un W SMyJIbcuH. 30au W reiau. Onanecuennus. Dddext Tunmans.
Koarynsuus. Cenumentanusi. CuHepesuc.

Peaknuu B pactBopax anektposntoB. KauecTBeHHbIE peakiyi HAUOHBIB pacTBOpe. KUCIOTHO-OCHOBHBIE
B3aUMO/ICHCTBUS B pacTBopax. AMdorepHocTs. MoHHOE npousBeaeHre Boibl. BogopoaHslii mokaszarenb
(pH) pactBopa. CuibHbIe U ci1a0bie AeKTpoIUThL. Pacuer pH pacTBOPOB CHIIBHBIX KHCJIOT U HIETOYCH.
KoHncranTs! aucconmaiuy cnadbix MeKTpoauToB. Peakiuu nonnoro oo6mena. [lonHbie u cokpaiieHHbIe
WOHHBIE ypaBHeHUs. ['uaponus coneil. ['uaponn3 no KaTUOHY, 10 aHUOHY, [0 KaTUOHY M IO aHHUOHY.
Peakuust cpenbl pacTBOpPOB coJieii: KUCIOTHasl, Hieno4yHas W HedTpanpHas. [lomHblil HeoOpaTUMBIiA
rUAposin3. 3HaYeHHe TUAPOIN3a B OMOIOrMYecKUX OOMEHHBIX mpoleccax. [IpuMenenue rugponusa B
MPOMBILIJIEHHOCTH.

Jemoncrpanuu. 1. OnpeneneHne KUCIOTHOCTH CPEAbI MPU MOMOIIU UHAUKATOPOB. 2. Ddext Tunaans.
3.O0pa3oBaHye KOMILIEKCHBIX COETMHEHUH IEPEXOHBIX METAILIOB.

JlabopaTopubie onbIThbl. 1. Peaknuu monHoro oOmena. 2. CBoiicTBa KOJIJIOMTHBIX PacTBOPOB. 3.
I'mpponus coneit. 4. [loxydeHne u cBONCTBA KOMIUIEKCHBIX COEAMHEHNH.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE Mpolecchl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAaKIMU. THIIBI
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. OkuciaeHue u BoccTaHoBieHHE. OKHUCIUTENU U
BOCCTaHOBUTEHN. METO I 3IEKTPOHHOTO 1 3JIEKTPOHHO-UOHHOTO OanaHca. [loBeneHme BemmecTs B cpenax
¢ pa3HbIM 3HadeHueM pH. [lepmanranaTt kanus kak okKAcIUTENb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuy B IPUPO/IE, TPOU3BOACTBEHHBIXTPOLIECCAX M KU3HEACSITEIBHOCTA OPTaHU3MOB.
lanpBanmueckuii snemeHT (Ha npumepe sieMeHTa JlaHuang). XMMHUECKHME HMCTOYHHUKH TOKa:
rajbBaHUYECKHUE DIIEMEHTBHI, aKKyMYJSITOPbl U TOIUIUBHBIE JJIEMEHTBHl. DJIEKTPOXUMHYECKUU PsiJl
HaNpsDKEHUH (AKTUBHOCTH ) METAJLIOB (Pl CTAaHAAPTHBIX 3JIEKTPOIHBIX TOTECHLINATIOB).



DNEeKTPOIIU3 PACIIABOB M BOIHBIX PACTBOPOB AIIEKTPOJIUTOB (KUCIIOT, 1eno4el u conei). [Ipakrnyeckoe
MIPUMEHEHHE IEKTPOIIN3a IS HOJTYYEHUS MIETOYHBIX, IEITOYHO3EMEIbHBIX METAIOB U ATFOMUHUS.
Koppo3sust MeTaiioB: criocoObl 3aIUTHl METAJIIOB OT KOPPO3HH.

JlemoHcTparmu. B3aumoseiicTBre nepManranarta Kajaus ¢ CyJab(UTOM HaTPUs B Pa3HBIX Cpe/iax.

OCHOBBI HEOPraHUYeCKO XMMHHU

Kaaccndukanus 1 HOMEHKJIATypa HeOPraHu4ecKuX coeJuHeHHil

Bakneiine kiaccbl HEOPraHMUECKUX BEHIECTB. DJIEMEHThl METaJlIbl U HEMETAJIbl U UX IOJIOKEHUE B
[lepuomnueckoii cucteme. Knaccudukanus 1 HOMEHKJIATYpa CIOXKHBIX HEOPraHUYECKUX COETUHEHMMN:
OKCHJIOB, THJIDOKCHJIOB, KHCIIOT U coJiel. ['eHeTHueckas CBsI3b MEXAY KJIacCaMHM HEOPraHM4eCKHX
coenuHeHui. neHTnuKaiys HeOpraHn4eCKruX BeIeCTB U HOHOB.

KommnekcHele coenuHeHus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa30BaTellb, JIMTAHJIBI.
Koopaunammmonnoe uwmcino. HomeHkiarypa KOMIUIEKCHBIX COEAMHEHUH. 3HAYEHHE KOMIUIEKCHBIX
coennHeHu. [IoHATHE 0 KOOPAMHAMOHHOW XUMUH.

HemeTanibl

Boaopon. Ionyyenue, pusndeckne 1 XuMUYECKHE CBOMCTBA (peaklud C METaUIaMH U HEMETaJUIaMH,
BOCCTaHOBJIEHHE OKCUJIOB U cosiel). ['uapupl. TOnIuBHBIE 3JIEMEHTHI.

lamorensr. OOmias xapakTepucTHUKa 3JieMeHTOB TiaBHOM mnonarpynnel VII rpynmel. ®usmyeckue
CBOMCTBa MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH HW3MEHEHHUS OKHMCIUTENbHON aKTMBHOCTHU T'aJIOTEHOB B
COOTBETCTBUU C UX MOJOXEHHEM B mepuojuueckoil Tabmuie. Ilopsaok BBITECHEHMSI TaJOT€HOB M3
pacTBOpPOB TajoOreHU0B. XJIOp — TMOJyYeHHE B MPOMBIIUIEHHOCTH W J1abOpaTOpUM, PEaKIUU C
MeTaJUIaMu M HemeTaulaMu. B3anmoeiicTBrue xjiopa ¢ BOJIOM M pacTBopamu mienoueid. Kucinopoaneie
COeIMHEHUS XJiopa. [ MIoXI0pUTHI, XJI0paThl U MEPXJIOPaThl KaK TUMUYHbBIE OKUcIuTe . OcobeHHOCTH
xumun GTopa, 6poma u ona. KauectBeHHas peakius Ha HOJA. ['ajJoreHoBOAOPOJbI — TOJIyUYEHHE,
KHCIJIOTHBIE U BOCCTAaHOBUTEIIBHBIE CBOMCTBA. XJIOPOBOAOPOA. ['aoreHoBOJOpPOIHBIE KUCIOTBI U UX
cosn. ConsiHast KMCIIoTa U ee cou. KauecTBeHHbIE peakuy Ha rajoreHua-uoHsl. [I[puMenenune ranore-
HOB U UX BOKHEUIINX COETUHEHU.

DJieMeHThI MOATrpynnbl Kucjaopoaa. OOmas XapakTepUCTHKa 3JIEMEHTOB TJIaBHOW moarpynmbsl VI
rpynmnbl. @u3nyecKue CBOMCTBA MPOCTHIX BemiecTB. O30H KakK ajIOTPOIHAs MOAUMUKAIMS KUCIOPOa.
[Tonyyenue o3zona. O3zomamopel. O30H Kak okuciauTenb. [lo3uTHBHAs M HeraTMBHAas POJb O30HA B
okpyxarouei cpene. CpaBHEHHE CBOMCTB 030HA M KUCiIopoJa. Boga n mepokcua BoJOpoaa Kak BO-
JOPOJHBIE COEIMHEHUSI KUCIOpOJAa — CpaBHEHHME CBOWCTB. [lepokcua BOOOpo/aa Kak OKUCIHTENb U
BoccraHoButenb. [lepokcunapl mertaymmoB. Cepa. Amotponus cepbl. @u3nyeckMe M XUMHUYECKHE
CBOMCTBa cepbl (B3aUMOJICHCTBUE C MeETalIaMH, KHCIOpPOJOM, BOJOPOJOM, PAacTBOpAMHU IIEIOYEH,
KHCIIOTAMHU-OKUCIUTENSIMU). B3aumoseliBue cepol ¢ Cynb(UTOM HaTpusi ¢ 00pa3oBaHueM THOCYIb(]ara
Hatpus. CepoBOJOpPOJ — TOJIY4YEHHE, KHUCIOTHBIE M BOCCTaHOBUTENbHbIE CBoiicTBa. Cynbdusl
CepHUCTBIN Ta3 KaK KUCIOTHBIM OKCHA. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA CEPHUCTOIO
rasa. [lonyueHue cepHHCTOTO ra3a B IPOMBILIUIEHHOCTH U Tabopatopun. CepHUCTask KUCIOTA U €€ COJIH.
Cepubiii anruapup. Cepnas kucnoTa. CBONCTBa KOHIEHTPUPOBAHHOM U pa30aBICHHON cepHOM
KHUCJIOTHI. JlefiCTBME KOHILIECHTPUPOBAHHOM CEpPHOW KHUCJIOTHI Ha caxap, MeETaulbl, HEMETaJUIbl,
cynbduasl. TepMmuyeckas ycToiiunBocTh cynbdaroB. KauecTBeHHas peakius Ha CEPHYIO KUCIOTY U €€
COJIN.

DJieMeHThI MOArpynnel azora. OOIIas XapakTepUCTUKA IEMEHTOB TJIaBHOW MOATPYIIBI V TPYIIIHL.
®u3nyecKue CBOMCTBA MPOCTHIX BEIIECTB.

A3oT u ero coenuHeHus. CTpoeHHe MOJIEKYabl a30Ta. PU3MUECKHE U XMMUYECKHE CBOMCTBA a30Ta.
[Tonyuenue a3oTa B MPOMBIILIEHHOCTH W Jaboparopuu. Hutpumpl. AMMHak — €ro TMoOJIy4yeHHeE,
¢buznueckue U XumMudeckue cBoiictBa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMUAK KakK
BoccraHoButenb. Conu ammoHusa. lloBenenue coisieii amMmMoHusi mpu HarpeBaHuu. KaudecTBeHHas
peakuusi Ha MOH aMMoHus. [Ipumenenne ammuaka. OKCUIBI a30Ta, UX MOTy4YeHUE U cBoicTBa. OKCH
azota (l). Okucnenune okcuna azora (Il) kucinopogom. JJumepusamus okcuaa azota (IV). Aszorucras
KUCIIOTa U €€ cOTn. HUTPUTHI Kak OKUCIUTENU U BOCCTAHOBUTETH. A30THAsI KUCIOTa — (PU3UYECKUE U
XMUMHYECKHE CBOMCTBA, MOTyueHUEe. A30THAS KHCIOTA KaK OKUCIUTENb (OTHOIIEHHE a30T HOM KUCIIOTHI
K MeTajulaM U HEMeTasulaM). 3aBUCUMOCTb MPOJAYKTa BOCCTAHOBJIEHHUS a30THOM KUCIOTHI OT aKTUBHOCTH



MeTaJyla ¥ KOHIEHTPAallUd KUCIOThL. HwuTpatel, uX QU3HYECKHE ¥ XUMHYECKHE CBOHCTBA
(OKHCIIUTEIIbHBIE CBOMCTBA M TEPMUYECKAsl YCTOWYMBOCTS ), IPUMEHEHUE.

®ochop u ero coenuHenus. Amorponusi pocdopa. dusnueckue cpoiictBa docdopa. XuUMUIECKHE
cBoiictBa ¢ochopa (peakuu ¢ KHCIOPOJOM, TAIOTCHAMH, METAIIaMH, CJIOXHBIMU BEIIECTBAMHU-
okucnuTensmu, menoyamu). [lonyuenne u npumenenue pocdopa. Pochun. Pochuapr. PochopHbIit
aaruapua. OprodochopHas u MeradochopHass KHUCIOTHI U MX cond. KauecTBeHHas peakiust Ha
optodocdarsr. Paznoxkenue oprodochopnoii kucnotsl. Ilpumenenue hochopHOt KUCTOTHI U €€ COJIeH.
buonorudeckas pois ocdaros.

Moarpynna yriaepoaa. OOmias xapakTepUCTUKA JIEMEHTOB IJIABHOUM MOArpynisl [Vrpymnmbt.

VYranepoa. Amotponus yriiepoaa. CpaBHEHUE CTPOSHUSI U CBOMCTB rpadura u anmasza. DynnepeH Kak
HOBasi MOJIEKYJIsIpHast hopMa yriiepoaa. YTrolib: XAMHYECKHE CBOMCTBA, OIyYeHUE ¥ TPUMEHEHHE YIS,
KapOuppl. ['maponmn3 kapOupma kampius W KapOuga amroMuHHsA. KapOuabl mepexoIHBIX METaIIOB
(>kenme3a, XxpomMa M Jp.) Kak CBepXIpouHble Marepuayibl. CHHTE3-Ta3 Kak OCHOBA COBpPEMEHHOM
npOoMBIIIIEHHOCTH. OKCHIIBI yIilepoia. YTOJb U yrapHbIid ra3 Kak BOCCTAaHOBHTENH. Peakuus yrapHoro
rasza c pacruiaBamu mesnoueil. Cunres gpopmuaron. OOpa3oBaHMEe yrapHOTO ra3a Mpy HEMOJIHOM CTOpPaHUH
yriis1. buonorndeckoe aerictBue yrapHoro rasa. [lonydeHne u npuMeHEeHHE YrapHOTO Tra3a. Y TJIEKUCIIbII
ra3: Mojy4eHue, XMMHYECKHE CBOWCTBA (B3aMMOJCHCTBUE YIJIEKUCIOTO Ta3a C BOJOW, IIEI0YaMHU,
MarHueM, TIepoOKCHIaMU METAJUIOB). YTOJbHAS KUCIOTa U ee cosii. KapOoHaThl U rUApoKapOOHATHI: UX
MOBEJICHHE ITPH HarpeBaHnu. KauecTBeHHas peakins Ha KapOOHAT-HOH.

Kpemunii. ®usndeckne 1 XMMUYECKHE CBOMCTBA KPpEMHHUs. Peakiuu ¢ yriem, KUCIOpOJOM, XJIO0POM,
MarHueM, pacTBOpamH Iiesnodeld, cepoBogopoaoM. CHilaH — BOJOPOJAHOE COEAMHEHHUE KPEMHHS.
Cumumuael. [lonydyenue u npumenenue kpemuus. Oxcua kpemuust (IV), ero crpoenue, pusnueckue u
XMMHYECKAE CBOWCTBA, 3HAYCHUE B TPHPOJE W NpUMeHeHHe. KpeMHHeBble KHCIOTBI M HMX COJIH.
IM'uaponns cunukaToB. CHIIMKAaTHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI. AJTFOMOCHITUKATHI.
bnaroponasie (MHepTHBIE) Ta3bl. OOIIas XapaKTepUCTHUKa 3JIEMEHTOB TiaBHOW moxarpynmnsl VI
rpynnbl. OCOOEHHOCTH XMMUYECKUX CBOMCTB. [[puMeHeHne 61aropo IHbIX ra3oB.

demoncTpanuu. 1. 'openue Bomopona. 2. [lonyuenne xmopa (onsIT B mpodupke). 3. OKUCIUTEIbHBIC
CBOMCTBA pacTBOpa runoxioputa Hatpus. 4. OnbITel ¢ OpomMHO Bogoi. 5. [TnaBnenue cepsl. 6. 'openue
cepsl B Kuciopoje. /. B3aumoneiictBue xene3a ¢ cepoi. 8. ['openue cepoBomopona. 9. OcaxaeHue
cyneumo. 10. CoiictBa cepuucroro rasza. 11. JlelicTBue KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI Ha
Menb 1 caxapo3y. 12. PactBopenue ammuaka B Boze. 13. OCHOBHBIC CBOMCTBAa pacTBOpa amMMmuaka. 14,
Karanutuueckoe okucnenne ammuaka. 15. [lomydenue okcuna azora (1) u ero okucienue Ha Bo3ayxe.
16. JleiicTBre a30THOM KHCIOTHI HAaMeb. 17. 'operne ochopa B kuciopoae. 18. [Ipespainienne kpacHOTO
dbocdopa B Genblii u ero cBeueHue B TeMHoTe. 19. Bzaumopeiicteue dhochoproro anruapuaa ¢ Boaou. 20.
OO6pa3iel rpaduTa, anmasa, kpemaus. 21. 'openne yrapHoro rasa. 22. TymmieHue miaMeHHu yriaeKUCIbIM
ra3om. 23. PaznoxeHnue mpamopa.

Jla6opaTopuble onbIThl. 1. [Tonyuenune xmopa u usydeHue ero cBoicTs. 2. CBOICTBA XJIOPCOAEPIKAIINX
orbenuBareneit. 3. CBoiicTBa Opoma, Hoja 1 ux couieid. 4. M3ydeHue CBONCTB CEpHOM KUCTIOTHI U €€ COJIeit. 5.
N3ydeHue cBOICTB BOJHOTO pacTBOpa ammuaka. 6. CBoiicTBa coseid aMMoHusl. 7. KauecTBeHHas peakuus
Ha KapOoHar-uoH. 8. McmbplTaHue pacTBOpa CHUJIMKaTa HATpUs MHAUKATOpPOM. 9. O3HaKOMIIEHHE C
oOpa3lamMu IpUPOTHBIX CUITHKATOB.

MeTtasiibl

OO6muit 0630p 1eMEeHTOB — MeTaioB. CBOICTBAa MPOCTHIX BEIIECTB-METAIUIOB. DIIEKTPOXUMHUYECKHIA
P HANpsKEHUW MeTauioB. Meramuinueckue Kpucrauinueckue pemeTkd. CriiaBbl. XapaKTepUCTUKA
HamOoJee U3BECTHBIX cIIaBoB. [lomydeHne u MpruMeHEHUeMETAIIOB.

lesounbie MeTamabl. O0IIas XapakTEpPUCTUKA IEMEHTOB TJ1aBHOM moArpynmsl | rpymnmsl. CBoiicTBa
LIEJTOYHBIX MeETaUIOB. Pacro3HaBaHWe KaTMOHOB JIMTHS, HAaTpus U Kanus. Harpuih n xkammii —
MPEICTaBUTENM LIEIOYHBIX METAIUIOB. XapaKTEPHbIE peaklMU HaTpus U Kanus. [lonydeHne menouHbix
MeTaiioB. OKCUJIbI U TIepOKCUbl HaTpus U Kanusi. Coenqunenus Hatpus v kanust. Conu HaTpus, Kanus,
MX 3HAYEHHUE B MPUPO/JIE U KU3HU uenoBeka. Cosa U €Ki HaTp — BaKHEUIINE COSAMHEHUS HATPHUSL.
bepunnuii, marnuii, mienovyHozeMenbHble MeTauibl. OOmias XapaKTepUCTHKA DJIEMEHTOB TJIaBHOU
noarpynmsl || rpynmel. bepunnmii, Maraui, meno4Ho3eMeNbHbIe MeTaulbl. AM(OTEPHOCTh OKCHAA H
ruapokcuaa oepusuna. Okpacka MIaMeH! COJISIMH IIeTOYHO3EMENbHBIX METAIIOB. Maruuii u KaabIui,
ux oOmjas xapakTepucTHKa Ha OCHOBe mosiokeHus B llepmomuueckoii cucreme snementoB JI. U.



MenpeneeBa u cTpoeHus aToMoB. [lomydenue, Gpu3MUECKHe W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE
MarHus, KaJblus U uX coeauHeHuil. CoJiM MarHus U KaJbLMS, UX 3HAUYEHUE B MPUPOJIC U KU3HU
yenoBeka. JKecTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHeHus. AMOMUHUN. PacnpocTpaHeHHOCTh B IPUPOJE,
¢u3nveckue ¥ XMMHUYECKUE CBOMCTBA (OTHOLICHHME K KHCIOPOIY, TajloreHaMm, pacTBOpaM KHCIOT U
menoueit, amomorepmusi). llpomsBoactBo amromunus. llpumeHenue amoMuHUS. AMQPOTEPHOCTD
okcuaa u ruapokcuaa anomunus. Conu amomunus. IlonHoe pasnoxkeHue BoJIOHM cojeil aatoMUHUS €O
ClIaObIMH JIByXOCHOBHBIMH KHCJIOTaMH. AJIFOMHHATBHI B TBEPIOM BHUJE M B pacTtBope. KomruiekcHbie
COEJIMHEHUS ATFOMUHUSL.

Meraniasl modouHbIx moarpynm. OOmiast xapakTepucTuka nepexoanbix meramio [—VII rpynm.
OCOOEHHOCTH CTPOCHUS aTOMOB MEPEXOAHBIX MeTauioB. O0mue pu3nvecKne 1 XUMHIECKUE CBOICTBA.
[IpuMeHeHne MeTaIoB.

Xpom. Ousnyueckre CBOMCTBa XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOILIEHHE K BOJSHOMY Tapy,
KHUCITIOpOAy, XJIOopy, pacTtBopaM kucior). Ilomydenue u npumenenue xpoma. COeqUHEHMs] Xpoma.
N3meHeHne OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX W  KHCIOTHO-OCHOBHBIX CBOWCTB OKCHAOB U
TUIPOKCUIOB XpOMA C POCTOM CTENIEHH OKUCIIEHU. AM(POTEpHBIE CBOIICTBA OKCH/IA M THAPOKCHIA XpoMa
(IIT). Oxucnenune coneir xpoma (III) B xpomarel. B3zaumHble mepexojpl XpoMaToB M JUXPOMATOB.
XpomaTsl U AUXPOMATHI KAaK OKUCITUTEIH

Mapranen. ®usuyeckue cBoilcTBa MapraHia. XHMHUYECKHE CBOWCTBAa MapraHiia (OTHOLIEHHE K
KHCIIOPOJy, XJIOpY, pacTBopaM KucioT). [lomyuenue u npumenenne mapranna. Oxkcun mapranmna (IV)
KaK OKUCIIUTEINb U KaTanu3aTop. [lepMaHranaTt kaiausi Kak OKHUCIIUTENb

Kene3o. Haxoxnenne B npupoje. 3HaUYCHUE KeJe3a [Isl Opranu3Ma qesnoBeka. u3ndeckue CBOCTBA
xKene3a. XMMHUYECKHE CBOMCTBA kejie3a (B3aUMOJICHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpOM, yriem,
BOJIOW, KHCJIOTaMH, pactBopamu cojieif). CruiaBbl kene3za ¢ yriepojgom. [lomyueHue u nmpuMeHeHHe
xene3a. Coenunenus sxene3a. CpaBHEHUE KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
cBoricTB ruapokcuaa xxenesa (I11) u rugpokcuma sxenesa (I11). Comm xenesa (II) u sxenesa (II1). Meroast
niepeBoja cotieid xxenesa (I1) B conu xenesa (I11) u o6parno. [TonHOE pasznokeHue BOJOM CoJiel xemes3a
(ITI) co cmabbiMKU ABYXOCHOBHBIMU KUCIOTaMHU. OKUCIIUTENIbHBIE CBOMCTBaA coeaunenuii xemnesa (111) B
peakiusx ¢ BOCCTAHOBUTEISIMH (MOIHUIOM, CEPOBOJAOPOIAOM M Meabto). lluaHuIHbIE KOMIIEKCHI
xene3a. KauectBennsie peakuiuu Ha noHsbl xkenesa (I1) u (111). @eppumol, ux nonyuenue u npumenenue.
Menb. Haxoxpaenue B mpupoje. buonorumueckas posib. PuU3MYECKHME M XUMHUYECKUE CBOMCTBA
(B3aMMOJICHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, KUCIOTAMHU-OKUCIUTEISIMU, Xinopuaom xkenesa (I11)).
[Tonydyenue u npumenenue meau. Oxcun u ruapokcun meau (I1). Comm menu (I1). Meansiii Kymopoc.
Ammmuakatel meau (1) u meau (11). Tloayuenue oxcuna meau (1) BoccranoBiaennem ruapokcuaa meau (11)
rimroko30i. [Tonydenue xmopuna u noauaa meau (1).

Cepedpo. Ousnyeckue U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C CEPOBOJOPOJIOM B MPUCYTCTBUHU
KHCIIOpO/1a, KUCIIOTaMH-OKucauTensiMu). Ocaxkaenne okcuia cepedpa npu IeHCTBUU MIEJI0YH HA COJH
cepebpa. AMMuakatsl cepedpa kak okucnutenu. KauectBeHHas peakuus Ha HOHBI cepebpa. [Ipumenenue
cepebpa.

3os0T0. DU3MUECKHEe W XUMUYECKHE CBOMCTBa (B3aMMOACHCTBHE C XJIOPOM, «IIAPCKOM BOIKOI»).
3onotoxiopoBogopoaHas kucnota. ['mapokcun 3omota (I11). Kommiekcst 3050Ta. CriocoObl BbIAEICHUS
30JI0Ta U3 30JI0TOHOCHOM Topoibl. [IpuMeHenue 3010Ta.

Hunk. Ouznueckue ¥ XUMUYECKHE CBOICTBa (B3aMMOJCHCTBHE C TaJOr€HaMM, KUCIOPOIOM, CEpOi,
BOJIOH, pacTBOpaMu KHUCIOT U mienoydeit). Ilonyuyenue u npuMeHeHne MHKa. AMGPOTEPHOCTh OKCUA U
TUAPOKCHIA IMHKA. BaxkHelme coim HuHKA.

Jemoncrpanuu. 1. Komnekmus meramios. 2. Koxneknus munepanos u pya. 3. Komtekuus «Kenezo u
ero cmiaBbl». 4. OkpalluBaHUE€ TUIAMEHU COJISIMU IIEJOYHBIX M IIEJIOYHO3EMEIbHBIX METaIOB. 5.
BsaumoneiictBue HaTpus ¢ Bojoii. 6. BaumonelictBue kanbius ¢ BoAoi. 7. Komnekus «AJTIOMUHUN.
8. IlnaBnenue amomunus. 9. B3anMoielicTBre arOMUHUSA CO IET0YbIO.

10. Amomotepmus. 11. BsaumoneiictBue Xpoma ¢ COJISHOM KUCIIOTOM 0e3 JocTyma Bo3ayxa. 12.
Ocaxnaenue ruapokcuga xpoma (III) m oxucnenuwe ero mepokcuaoM Bojopoja. 13. Paznoxenue
auxpomara aMmMoHus. 14. Pasznokenue nepokcuaa BoJOpOJa Mo JeHcTBUEM JIMOKCHa Maprasua. 15.
Ocaxnenue ruapokcua xenesa (1) u okucienue ero Ha Bo3ayxe. 16. Boigenenue cepebpa u3 ero coseit
JENCTBUEM MEJIU.

JlabopaTopHble ombIThl. 1. OkxpamvBaHue€ IUJIAMEHU COEIWHEHUSIMHU UIEJIOYHBIX METaJUIOB. 2.
O3HakOMJICHHE C MUHEpAIAaMU W BAKHEUIIMMHU COCJAMHEHUSMHU IIEJIOYHBIX MeTauioB. 3. CBoiicTBa



COCIMHEHUH IIEJOUHbIX MeTauioB. 4. OKpacka IUIaMEHU COJISIMU ILEJI0YHO3EMENIbHBIX METAIIOB. 14.
CaoiicTBa maruus u ero coenunenuid. 15. CpolictBa coenunenuit kambims. 16. XKectkocts Bombl. 17.
CaoiictBa amomuHusd. 18. CpolicTBa coequHeHui amoMuHusg. 19. CBolicTBa 0JIOBA, CBHHIA M HX
coequaenuii. 20. CpoiicTBa coeauHeHuit xpoma. 21. CBoiicTBa MapraHua ¥ €ro COCIUHEHUH. 22.
Nzydenne munepasios xkenesa. 23. CoiicTBa xkene3a. 24. CBolicTBa Me/H, €€ CIIABOB U COSIMHEHUH. 25.
CBoiicTBa IUHKA U €T0 COCTUHEHU.

OCHOBBI OPraHHYecKOi XUMHH

OcHOBHBIC NIOHATHS OPraHNUYECKON XMMHUH

[losiBieHHE M pa3BUTHE OPraHUYECKOM XUMHUHM Kak Hayku. IIpeamer u 3amaum OpraHM4eCcKOM XMMHH.
Mecto ¥ 3HaueHHME OPraHMYECKOW XHMHM B CHCTEME €CTECTBEHHBIX HayK. DB3anMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

OcoOeHHOCTH  OpraHM4eckux BemecTB. [IpuumHBl MHOrooOpa3zus OpPraHUYECKUX BEIIECTB.
Oprannyeckre BEIIECTBA B MPUPOJE. YTIEPOJHBIM CKEJIEeT OPraHUYeCKOW MOJIEKYJbI, €ro THIIbL:
LHUKIMYecKue, anuknnueckue. KapOouukinudyeckue U TreTepolUKINYecKue ckenerbl. KpaTHOCTb
XUMHUYECKON CBS3M (BUABI CBS3€M B MOJIEKYJIaX OpPraHMYECKUX BELIECTB: OJMHApHbIE, IBOMHBIE,
TpoiiHbIe). MI3MeHeHre S3Heprun CBSI3eH MEXIy aTOMaMH YIiiepo/ia MPU YBETUYEHUH KPaTHOCTH CBS3H.
HacpllieHHbIe ¥ HEHACBIIEHHbIE COeIMHECHUS.

DNEeKTPOHHOE CTPOCHHE U XUMUYECKHE CBSI3M aToMa yriaepoza. [ mOpunnsanust atToMHbIX opOuTanei, ee

THIIBI JUTSI OPTaHUYECKUX COCTUHECHUM: Sp3, Sp2, sp. OOpa3oBaHue cUTMa- U MU-CBS3€M B MOJIEKyJax
OpraHMYECKUX coeInHEeHH. [IpoCTpaHCTBEHHOE CTPOEHUE OPTAHNYECKUX COCTMHEHH.

XUMUYECKOE CTPOEHHE KaK IMOPSIOK COEAUHEHHMsS aTOMOB B MOJIEKYJIE€ COIJIACHO WX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHNS TEOPUU XUMHUECKOTO CTPOEHUS OpraHndecKux coeauHeHnid A. M. byrneposa.
3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOTO CTpoeHus Mosekyld. CrpykrypHas ¢opmyna.
N3omepus n n3omepbl. CTpyKTypHasi U IPOCTPAHCTBEHHAs n3oMepus. M3oMepus yriepoiHOro ckenera.
N3omepus nosoxkenus. MexknaccoBas nzoMepusi. Buabsl mpocTpaHCTBEHHOW u3oMepun. Ontudeckas
n3omMepua. ACUMMETPUYECKU atoM yriepojia. ONTHYECKUEe aHTUIOAbl. XUPAJTbHOCTh. XUpPaJIbHbIE U
axupalibHble MOJIeKysbl. ['eomeTpuueckas uzomepus (IUc-, TPAHCU30MEPHS).

OU3UKO-XUMUYECKHE METOAbl HCCIEAOBAHUS  CTPOCHHUS U PEAKIMOHHOW CIOCOOHOCTH
opranndeckux coeauHeHnii. Cnekrpockonust SMP, wmacccnekTtpomerpusi, uHDpaKpacHas
CIIEKTPOCKOMHUS.

JJIEKTPOHHOE CTPOeHHMEe OPraHu4YecKHMX BemlecTB. B3anMHOe BiIMsSHUME aTOMOB U T'pyII aTOMOB.
OnektpoHHbie 3P dexThl. UHayKTHBHBIN 1 Me3oMepHbIH dhdekThl. [IpeacraBiaeHue o pe3oHaHce.
Kiuaccnpukanus opranmyeckux BemecTB. OCHOBHBIE KJIACChl OpPraHUYECKUX COEIMHEHHM.
[Mpunnuner kaaccudukanuy opranudeckux coenuHeHuil. I[lonstue o GyHKIMOHANBHOW TpyIIIIe.
Knaccudukanus opraHu4eckux coeMHEHUN Mo (YHKIMOHAIBHBIM rpynmnaM. ['omosorus. ['omosoru.
I'omonoruueckas pasHocts. ['oMonornueckue psapl.

Homenknarypa opranuueckux BemiecTB. MexayHapoaHas (cucTeMarudeckas) HOMEHKIATypa
OpraHMYECKUX BELIECTB M MPHUHIMIBI 00pa30BaHUs HA3BAHUM OpraHMYEeCKUX coequHeHuil. PannonanpHas
HOMEHKJIATYpa.

Kaaccudukanuuss u  ocodeHHocTn opraHudeckux peaknuii. CrnocoObl 3amuceil peakuuil B
oprannueckoit xumun. Cxema ¥ ypaBHeHue. Y ciIoBUs npoBeaeHus peakuuii. Kiaccudukanusa peakuuit
OPraHMYECKUX BEIIECTB IO CTPYKTYPHOMY MPHU3HAKY: 3aMEIEHHUE, MPHUCOECIUHEHUE, OTUICIUICHHE.
Peaknmonnsie neHTpsl. [lepBoHaYalIbHBIE MOHATHS O TUIAX M MEXaHM3MaxX OPraHUYECKUX PEeaKUi.
loMonuTHyeckuii W TETePOTUTHYECKUN pa3pblB KOBAJIEHTHOW XuMudeckoil cBsizu. CB0OOIHO
pajuKalbHBII M WOHHBIA MeXaHu3Mbl peakuuu. [loHsTHE O CBOOOJHOM pagukane, Hykieoduie,
anektpoduie, kapookatruoHe u kapoaHnnoHne. O003HAUEHNE MOHHBIX PEAKIUN B OPraHUYECKOW XUMUH.
OKHCAUTENHFHO-BOCCTAHOBUTENBHBIC PEAKIIMU B OpraHudeckoi xumuu. aeHtudukamnms opraHndecKux
coeIMHEHUH. ['eHeTndyecKas CBsI3b MEXy KJIaCCaMH OPTaHUYECKUX COEIMHEHU .

JdemoncTpanuu. Mojenu opraHuyecKux MOJIEKYII.

Yraesoaopoasl

AJIKaHbl. OJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOCHHME MOJIEKYJbl METAHA. Sp3-rﬂ6pI/IIII/ISaLII/ISI
opburaneir atomMoB yriepoaa. I'omosorndyeckuit psa u obuiast ¢popmyna ankaHoB. Cucremarndeckas
HOMEHKJIATypa aJKaHOB M paaukanoB. M3omepus yriaepogHoOro ckenera ajlkaHoB. [lowamue o



KoH@opmayusax. OU3NUECKUEe CBONCTBA aJKAaHOB. 3aKOHOMEPHOCTH M3MEHEHUs (PU3MYECKHX CBOMCTB.
XUMUYECKUE CBOMCTBA AJKAHOB: TAJIOTCHHPOBAHHE, HUTPOBAHHE, NETUAPUPOBAHHE, TEPMHUYECKOE
paznokeHue (MUpoJn3), TOPEHNE KaK OJWH W3 OCHOBHBIX MCTOYHHKOB TeIIa B MPOMBIIUIEHHOCTH U
OBbITY, KaTAINTHYECKOE OKHCICHHE, KPEKHMHI KaK CIOCOObI MOJYYEHHUS BAXKHEHIINX COCTUHEHUN B
OpPraHM4ecKOM CHHTE3€, U30MEepU3aIisl KaK Croco0 MOJy4eHHUsl BHICOKOCOPTHOTO OeH3nHa. MexaHu3M
peaknuu CBOOOIHOPAAMKATIBLHOTO 3aMelieHus (Ha mpuMepe XJIopupoBaHusi MeraHa). CHHTETHYECKHe
CTIIOCOOBI TTOTyYeHHS ATKaHOB. METOIbI TOTydeHHs aIKaHOB M3 AKHITAJIOreHUI0B (peakuus Bropua),
JeKapOOKCHIIMPOBAHUEM COJIEH KapOOHOBBIX KHCIIOT M DJIEKTPOJM30M PACTBOPOB COJIEH KapOOHOBBIX
KuCIoT. Haxok1eHre anKkaHoB B IPUPOIE U IPUMEHEHHUE aJTKaHOB.

Hukaoankanbl. CTpoeHue MOJIEKYI IMKIIoankanoB. O6mas Gpopmyna nukinoankanoB. Homenknatypa
LUKJIOAJIKAHOB. V30Mepus MKII0AIKaHOB: YIJIEPOJHOTO CKEJIEeTa, MEXKKIAcCOBas, MPOCTPAHCTBEHHAS
(umc-TpaHc-uzomepusi). HampspkeHHBIE W HEHaNpshKeHHbIE UKIIBL. Crenuduka CBOWCTB IUKIOATKAaHOB
C MaJIbIM pa3MepoM IHKJIa. XUMHUECKHE CBOMCTBA UKJIOMPOIaHa: TOPEHUE, PEaKIINU TPUCOCTMTHEHUS
(ruapupoBaHHe, NMPUCOEANHEHHUE TaJOT€HOB, TaJOTEHOBOJOPOJIOB, BOJBI) M IMKIOTEKCaHA: TOPEHHE,
peaKknuy paguKaIbHOTO 3aMelieHHs (XJIOpHpOBaHWE, HUTpOBaHHWE). [lonydeHHWe IUKIOAIKAHOB W3
QJIKAHOB W JMTAJIOT€HAIKAHOB.

AJIKeHBbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATHUJICHA. sz-rI/I6pI/II[I/13aHI/I$I
opbuTaneli aromMoB yriepoja. curma- 1 nu-Cesizu. ['omonornueckuit psg u obuas Gopmyia aaKkeHOB.
Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIJIEPOJHOTO CKEJleTa, MOJIOKEHUs KpaTHOW CBS3H,
MPOCTPAHCTBEHHAs (TeoMeTpUuYecKas HM30MEpHs, WIM IUC-TPaHC-U30MEpHsi), MEKKIIaccoBasl.
®dusnyeckue CBOWCTBA alKEHOB. XHMHUYECKHE CBOWCTBA alKEHOB. Peaknuu »ieKTpoQHIbHOTO
MPUCOEIMHEHHUS] Kak crnocod rmosiydeHUs (QYHKIUOHAIBHBIX IPOU3BOJHBIX  YIIIEBOJOPOIOB:
TUAPUPOBAaHUE, TaJOr€HUPOBaHME, THUJPOTAIOTEHUPOBAHUE, THUApATalUs ajJKeHOB. MexaHu3M
ANEeKTPOUIBHOTO TPUCOEANHEHUS K alikeHaM. [IpaBuno MapkoBHHMKOBA M €ro oOBsICHEHHE C TOYKH
3peHust AINEKTPOHHOU Teopun. PanukanbHOe npucoeAnHeHre OpOMOBOIOPO/Ia K alTKEHAM B TPUCYTCTBUH
nepekuceil. BzanmoelicTBre atkeHOB ¢ OPOMOM M XJIOPOM B Ta30BOH (haze Mpu BHICOKON TeMITepaType
w1 Ha cBery. OKHCIEHHE aJKEHOB: TOPEHHE, OKHCIIEHHWE KHCIOPOJIOM B TMPHUCYTCTBUU XJIOPUIOB
nawtaaus (II) m memm (II) (Bakep-mporiecc), OKHCIEHHE KHCIOPOJOM B TMPUCYTCTBUU cepedpa,
OKHUCJICHHE TOpSYMM MOJKHCICHHBIM PAcTBOPOM I€pMaHraHara Kajius, OKHCICHHE IepMaHraHaTOM
kamus (peakmuss Barmepa), o3oHupoBaHue. KauecTBeHHBIC pEaKIMM Ha JBOWHYIO CBSI3b.
[IpombIieHHsle ¥ J1a0opaTOpHbIE  CHOCOObI  TMOJydyeHUs ankeHoB. [lomydeHue — aJkeHOB
NETUPUPOBAHHEM  alKaHOB;  peaklMell  SIMMUHUPOBAaHMUS M3  CHOUPTOB, TaJOreHAJIKaHOB,
nuranoreHankanoB. Ilpasuno 3aiineBa. [Tonumepu3zanus ankenos. [lonmumepusanus Ha KaTaau3aTopax
Hurnepa—Harra. [lonusTuineH kak KpPYMHOTOHHAXHBIA MPOIYKT XUMHUYECKOTO MPOU3BOJACTBA.
[IpumeHeHue aaKeHOB (ITHIIEH UINIPOIIUTICH).

Aaxaguenbl. Knaccudukanus ankaJueHOB M0 B3aWUMHOMY pAacCIOJOKEHUIO KpaTHBIX CBs3ed B
Mosiekyne. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS COMPSIKEHHBIX aJKaIHECHOB.
Obmas ¢opmyna ankaaueHoB. HomeHknaTypa u u3oMmepusi aikaaueHoB. Dusnueckue CBOIWCTBa
alKaJIMeHOB. XWMHUYECKHE CBOWCTBAa aJKaJHEHOB: pEakUWd NPUCOEAWHEHUs (TUIPUPOBAHUE,
raJIoreHUpPOBaHKE), TopeHuss u noauMepusanuu. 1,2- u 1,4-Ilpucoenunenue. [lonydyenue ankaaneHoB.
Cunre3 Oyraguena u3 OyraHa u dtanona. [lomumepusanus. Kayuyku. Bxmang C. B. JleGeneBa B
MOJIyUeHUE CHUHTETHUYECKOro Kayuyyka. Bynkanuzanus kaydykoB. Pesuna. Muoroo0Opasue BuaoB
CUHTETUYECKUX Kay4yKOB, UX CBOMCTBA M IPUMEHEHHE.

AJIKHHBI. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINbI aleTuieHa. SP-THOpUaU3aius
opOuTtaneii atomoB yriepona. ['omonoruueckuit psg u obmias dopmyna ankuHoB. Homenkmarypa
ankuHOB. M30Mepusi alKWHOB: YIJIEPOJHOTO CKEJEeTa, IMOJIOKEHUS KpPAaTHOM CBS3HM, MEXKKIACCOBAs.
®u3nyecKkrue CBOICTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA QJIKMHOB. Peaklnnu NpUCOEIMHEHUS Kak
croco® TONy4eHHs] TMOJMMEPOB U JPYTrUX TMOJIE3HBIX TpoAykToB. [mapupoBanume. Peakiuun
MPUCOEANHEHUS TAJIOT€HOB, TaJOr€HOBOJOPOJIOB, BOJAbL. TpuMepHu3alus U JUMEpU3alis aleTUICHA.
Peaknun 3amemnienus. KucnoTHble CBOWCTBA aJIKWHOB C KOHIEBOW TPOWHOM CBS3bIO. ALIETUIICHWIBI.
B3auMojelicTBue aleTHIeHUI0B C rajoreHankaHamu. lopeHue aneruseHa. OKUCIEHUE ATKMHOB
pacTBopoM mepMaHraHaTa kanus. [lonydeHue ameruieHa MHPOJIM30M METaHa U KapOUIHBIM METOAOM.
CuHTe3 alKMHOB AJIKWIMPOBAHHUEM aueTuauaoB. [IpumeHneHue aneruneHa. ['opeHue aneTuiieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JJIsi CBAPKU U PE3KU METAJLIOB.



Apenbl. Hcropust otkpeitus Oenszona. [lomsatue o006 apomarmunoctu. IlpaBuno  Xrokkens.
HeGenzounnpie  apomaruueckue cucteMbl. COBpeMEHHbIE NpPEICTABICHUS OO0 DSJIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpoeHuu O6eH3ouia. O0mmas popmyna apeHoB. MI30MepHs 1 HOMEHKIIATypa TOMOJIOTOB
6enzona. M3oMepust qu3amMenieHHbIX OCH30J10B Ha MpuMepe KCrioyioB. @u3ndeckue cBoiicTBa OeH3oa.
Xumuueckue CcBoWcTBa OeH3oya. Peakiuu 3amenieHuss B OCH30JBHOM sjipe (AIEKTpo(duiIbHOE
3aMEIICHNE): TAJIOTEHUPOBAHWE, HUTPOBAHME, AJKWIMPOBAHUE, AIWIIMPOBAaHHE, CYIb(QUpPOBAHUE.
MexaHu3M  peakuuu  ANEKTPOQHIBHOTO  3aMelleHHus. Peakiuu TpUCOeqUHEHUs K  OCH301Iy
(rugpupoBaHMe, TaJOr€HUpPOBAHME (XJIOpUpOBaHME Ha cBeTy). Peaknus ropenus. OcoOeHHOCTH
XMUMHMUYECKUX CBOMCTB aJKMIOEH30JI0B HAa IpUMepe ToJiyosa. B3aumMHoOe BiusHUE aTOMOB B MOJIEKYJIE
tonyoJsia. [lpaBuna opueHTaUMM 3aMECTUTENIEN B PEaKUUAX 3aMElIeHUs, XJIOPUPOBAHUE TOJIYyOJIA.
OxkucrieHne aaKuiIOCH30J0B PAacTBOPOM IE€pMaHraHaTa Kajivs. | 'ajJoreHupoBaHUE aTKUIOCH30J0B B
OokoByr0 1enb. HurpoBanme HuTpoOeH3omna. [lomyuenue OeH3osia M ero roMosioroB. lIpuMenenue
rOMOJIOTOB O€H3011a.

I'eneruyeckasi cBsi3b Me:KAy Pa3jJMYHBIMH KJaccaMH YIiieBo0poaoB. KauecTBeHHbIe peakuuu
HA Hemnpe/eJbHble YIJIeBOAOPOAbI.

I'anorenonpounsBoaHbie yrieBoaopoaAoB. Peakiyy 3aMeleHus rajoreHa Ha ruipOKCUII, HUTPOTPYIIIY,
uuaHorpynny,. JlefictBue Ha rajoreHnpoW3BOAHBIE BOJHOTO M CIHPTOBOTO pacTBOpa ILEIOYH.
CpaBHEHHE pEAaKIIMOHHOW CHOCOOHOCTH  alKWi-, BHUHWI-, (EeHWI- U OCH3WUITAIOTCHHIOB.
B3aumogeiicTBue auranoreHajJkaHOB C MarHueM M HHUHKOM. [loHsATHE O MeTauio0praHMyYecKux
coenuHeHUsX. Vcnoib30BaHne TaloreHONpPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Hemoncrpamun. 1. CocraBieHue MOJeNeH MOJCKY/ alkaHoB. 2. BpoMupoBaHue rekcaHa Ha CBETY. 3.
l'openune merana, stunena, aneruneHa. 4. OTHoOLIEHHME MeTaHa, STWIEHA, alleTWIeHa M OeH3oida K
pacTBopaMm TepMaHraHaTa Kainus ¥ OpomHO# Boje. 5. IlomydeHue sTuiieHa peakiued JervapaTariiu
srarouna. 6. [lomydenue anerunena ruapoM3oM Kapouaa Kambius. 7. OKUCIEHHE TOJyoJia PaCTBOPOM
nepmanranata kaiaus. 8. [lomyuenue cTupona aemnonuMepu3anuedl MOJUCTHPOJIAa U UCHIBITAHUE €ro
OTHOILIEHUS K PaCTBOPY NEPMaHraHaTa Kajusl.

Kuciioposacoaep:xaiue opranuyeckue coeInHeHst

Crmuptel. Knaccudukarus, HOMEHKIaTypa M H30MEpHS CHUPTOB. ['OMOJIOTHYECKUU psig U oOmmas
dopMyna TpenenbHBIX OJHOATOMHBIX CHUPTOB. DH3MUYecKHe CBOWCTBA NPEACIBHBIX OIHOATOMHBIX
ciupToB. BomopoaHas CBSA3b MEXAy MOJIEKYIaMH U ¢ BIUSHHE Ha (U3MYECKUE CBOICTBA CIIMPTOB.
XUMHUYECKUEe CBOWMCTBA CIHMPTOB: KHUCIOTHBIE CBOMCTBA (B3aMMOJEICTBHE C HAaTpHEM Kak CII0CO0
YCTaHOBJICHHS HAJIMYUS THIPOKCOTPYIIIIBI); PEAKIUU 3aMEIICHUS THAPOKCUIBHON TPYIIIBI Ha TaJloTeH
KaKk CHOCOO IOJIy4eHHsI pacTBOPHUTEICH; MEKMOJICKYIIpHAs W BHYTPHUMOJICKYJSIpHAS JETHIpATalus;
o0pa3oBaHuE CIOXHBIX 3(PUPOB C HEOPraHMYECKUMH M OPraHMYECKUMHU KHUCIOTAaMH; TOPEHHE;
okucnenne okcunoMm Memu (1), HOAKUCICHHBIM PacTBOPOM IEpPMaHIraHaTa Kajius, XpOMOBOW CMECHIO;
PEaKLUK YIIIEBOAOPOIHOTO paauKania. AJKOTOJATHL. ['Maponms, ankuiupoBaHHE (CHHTE3 MPOCTHIX
3pupoB 1o Bumbsmcony). IlpoMbinuieHHblld cuHTe3 MeTaHona. llomydeHuwe sSTaHONA: peaKIys
OpOXEHUsS TIIOKO3bI, THaparanus STHieHa. [IpuMeHeHnme MertaHosa W 3TaHosa. PusHonormueckoe
JeCTBUE METaHOJa W 3TAaHOJa Ha OpPraHu3M ueloBeKa. MHOroaTOMHbIE CHUPTHI. DTUJICHIVIMKOJIb U
TJIUIEPUH KaK MPEJCTaBUTENN MPEACTbHBIX MHOTOATOMHBIX CIIUPTOB, UX (M3MYECKUE M XHUMHUYECKHE
cBoiicTBa. KadecTBeHHas peakuusi HA MHOTOAQTOMHBIE CITUPTHI U €€ NMPUMEHEHUE ISl PAcHO3HABaHUS
IJIMLEPUHA B COCTaBE KOCMETUYECKUX cpecTB. CHHTE3 JHMOKCaHa U3 ATHICHIIMKOJISL. TOKCHYHOCTH
sTUIeHIMKO. [IpakTnyeckoe mpuMeHeHue STUIICHTIIMKOIS U TIULEPHHA.

IIpocTbie 3upBl Kak H30MEpbl NpPeAeTIbHBIX OJHOATOMHBIX CNUPTOB. CpaBHEHUE MX (U3MUECKUX U
XMMUYECKHX CBOMCTB cO cMpTaMH. Peakiius paciienyieHust pocThIX 3(UPOB HOJAO0BOAOPOIOM.

®enoubl. CTpoeHue, U30MepHUs U HOMEHKIaTypa (eHosoB. B3aumMHOe BiMsIHHE aTOMOB B MOJIEKYJIe
¢denona. Pusnyeckrue U XUMUYECKHUE CBOMCTBA (eHoda U Kpe3oJoB. KucioTHele cBoiicTBa ()eHOIOB B
CpPaBHEHMHM CO CHHPTAMU: PEAKIMU C HATpUEM, THJIPOKCHUAOM HaTpus. Peakiuu 3aMelieHus B
OEH30JIbHOM KOJIbIe (rajoreHupoBaHue (OpomupoBaHue), HHUTpoBaHHE). OKucieHue (EHOIOB.
KagectBennslie peakunu Ha penod. [Tonyuenne ¢penona. [Ipumenenue penomna.

KapOoHn/ibHble coeiMHeHHs. AJBIETHIbl U KETOHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
KapOOHWJIBHON TPYNIIBI, €€ MOJIIPHOCTh U MOJIpU3yeMocTb. Kiaccupukamus aabaeruioB 1 KETOHOB.
CtpoeHue mpenenbHbIX albJIeruioB. ['oMOJIOruyeckuil psia, HOMEHKIATypa, W30Mepusi MpeaesbHbIX
anpaeruioB. CTpoeHrne MOJIEKYIbI alleToHa. ['oMOIornyeckuii psi, HOMEHKJIATYpa U H30MEPHsI KETOHOB.



OOmast gopmyna mpeaenbHBIX ajbJETHI0B MU KETOHOB. DH3MUECKHe CBOWCTBa (opMaibaerusia,
aueTanbAeTuIa, aleToHa. XMMHUYECKUE CBOMCTBA IPEACIBbHBIX AIBIEIHAOB M KETOHOB. Peakuun
NPUCOEIMHEHUS BOJBI, CIUPTOB, LMAHOBOJAOpOJAa W ruApocyibpura Hatpus. CpaBHeHHE
PEaKIMOHHON CIOCOOHOCTH albJIETU/I0OB M KETOHOB B PEAKIMIX MPUCOCTUHEHUs. Peakuy 3amenieHus
aTOMOB BOJIOpPOJia TpHU YIJIEPOJAHOM aTtoMme Ha rainoreH. [lomummepusamus dopmanpaeruga u
anerainpaeruaa. OkucieHne KapOOHMIBHBIX coemHeHnH. OCOOEHHOCTH peaKIy OKUCICHHS alleTOHA.
CpaBHEHHE OKUCIIEHMS aJIbJIETHJIOB U KeTOHOB. ['mapupoBanue. BoccraHoBIeHHE KapOOHUIBHBIX CO-
eIMHEeHUH B cnupThl. KadecTBeHHbIE pEaKkUMM Ha aIbJIETHIHYIO Ipynny (peakuus «cepeOpsiHOro
3epkana», B3aumojericteue ¢ ruapokcuaom meau (I1)). Ocobennoctu popmansaeruna. [lomydenne
IpeeNbHbIX albJAECTUAOB: OKUCIEHHE CHUPTOB, TIuapaTauus aneruiieHa (peakuus Kyueposa),
OKHCJICHHEM JTHJICHA KUCIOpoJaoM B mpucyrcTBuu xiopuaa nawiaaus (I1). [Tonydenue arerona
OKHCJICHHEM IIPOIaHOJa-2 U PA3JI0KEHUEM KaJbLIMEBOM WJIM OapuUeBOM COJIM YKCYCHOM KHUCIJIOTBI.
TokcM4YHOCTh anbAeTuA0B. BakHeline npeAacTaBUTENN albJeTHI0B M KETOHOB: (popmanbierus,
YKCYCHBIH allbJIETU/I, alleTOH U UX IPAKTHYECKOE UCTI0JIb30BaHHUE.

KapGonoBbie kuciaorbl. CTpoeHue  NOpeNeNbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
Knaccudukanus, nzomepust 1 HOMEHKIIAaTypa KapOOHOBBIX KUCIIOT. DJIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCWJIbHOM rpymmbl. [omonornyeckuid psnq u  oOmas Qopmynna NpeaesibHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. Pu3nueckre cBONCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT Ha MPUMEPE MYPaBBHHOM, YKCYCHOM, IPONMUOHOBOM, MAIBMUTHHOBOW U CTEAPUHOBOM KHCIIOT.
Bonoponnbeie cBsizu, accouuanus KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWMCTBA MpeleNbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. KuCIOTHBIE CBOMCTBA (M3MEHEHNE OKPACKU MHIUKATOPOB, PEAKIINH
C AKTUBHBIMH MeETaJlJIJaMH, OCHOBHBIMHU OKCHJAMH, OCHOBAHHUSMH, COJsIMH). V3MeHeHHe CHiIbl
KapOOHOBBIX KHCJIOT NpU BBEAECHUU JOHOPHBIX M AaKIENTOPHBIX 3aMecTuTenei. BiaumoneiictBue
KapOOHOBBIX KUCJIOT CO CIUPTaMH (peakius dSTeprupuKaiim), oOpaTUMOCTh peakuuu. ['ajoreHupoBaHue
KapOOHOBBIX KHCJIOT B OOKOBYIO Lenb. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBbUHOM KHCIIOTHI.
IlonydyeHue npenenbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT: OKUCIIEHUE albAETHIOB, OKUCIICHHE
NEPBUYHBIX CIIUPTOB, OKHCIECHUE AIKAHOB U AJKEHOB, T'MJIPOJIM30M I'€MHHAIBHBIX TPUTAIOTCHHUJIOB.
[Tonyuenne MypaBbMHOW W YKCYCHOM KHCJIOT B IPOMBIIIJIEHHOCTH. [IpuMeHeHue MypaBbUHOW H
YKCYCHOM KHCJIOT.

JIByXOCHOBHBIE KapOOHOBBIEC KHCIOTBHI: OOIIME CHOCOOBI TOMYYCHHS, OCOOCHHOCTH XHMHUYECKHX
cBoiicTB. 1laBeneBast 1 MaJIOHOBAsI KUCIIOTA KAK MIPEJCTABUTENN AUKAPOOHOBBIX KUCIIOT.

HenpenenbHble M apoMaTH4ecKkue KUCIOTBI: OCOOEHHOCTHM HMX CTpOe€HHs U cBoMcTB. IIpumenenue
OCH30MHON KHUCIOTBHl. ApOMaTHYeCKHue JIUKapOOHOBBIE KHUCIOTHI ((rTaneBas, wuzodTaieBas U
tepedraneBas KUCIOTh). [IoHsATHE O TMAPOKCUKAPOOHOBBIX KUCIOTaX U UX IIPEJCTABUTEINIAX MOJIOYHOH,
JUMOHHOM, sf0JIOUHOW M BHUHHON KHCIOTax. Bbicimine mnpenenbHble M HENpenesibHble KapOOHOBBIE
KUCJIOThL. 3HaYeHHE U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

DOyHKIMOHAIbHbIE IPOU3BOJAHbIE KAPOOHOBBIX KHCJIOT.

XJMOpaHTUIpUIBl U aHTUAPHUBl KapOOHOBBIX KHUCIIOT: MOJydeHue, ruapoius. IlomydeHue cinoxHbIX
3(HPOB C UCTIOJI30BAHUEM XJIOPAHTUAPHUIOB U AHTUIPUAOB KUCIIOT.

Caoxnble 3¢gpupbl. CTpoeHre, HOMEHKIATypa U U30MEpHsl CIOXKHBIX 3pupoB. CiioKHbIE 3PUPBI KaK
H30Mephbl KapOOHOBBIX KHUCIOT (MexkiaccoBas uzomepus). CpaBHeHue (GHU3NUYECKUX CBOMICTB H
PEAaKIIMOHHOM CIIOCOOHOCTH CIIOKHBIX 3(UPOB M M30MEPHBIX MM KapOOHOBBIX KHUCIOT. ['maposu3
CIIOKHBIX 3(upoB. CrnocoObl MOTY4YEHHUS CIOXKHBIX 3(PUPOB: 3TepUHKaNMsI KapOOHOBBIX KHCIOT,
allMJIMPOBaHME CHHMPTOB U aJKOTOJIATOB TAJIOT€HAHTUPUIAMHU W aHTHAPHJIAMH, AIKWJIUPOBaHUE
KapOoOKcHIIaT-MOHOB. [IpuMeHeHune cIoXKHbIX 3PUPOB B MUILEBOH U Map(pIOMEPHON MPOMBIIIIICHHOCTH.
AmuJibl KapOOHOBBIX KUCIIOT: MOJyYeHHE U CBOMCTBA Ha MPUMepE aleTaMua.

Conn KapOOHOBBIX KHCJIOT, MX TEPMUYECKOE pa3jokKeHHEe B NPUCYTCTBUM Iuenouyu. CHHTE3
KapOOHMJIBHBIX COETMHEHUH pa3ioKeHnEeM KalblIUeBBIX COJIel KApOOHOBBIX KUCIIOT.

Hdemoncrpanun. 1. BzaumopnelictBue Hatpus ¢ 3TaHOJOM. 2. OKUCIIEHHE 3TaHOJIA OKCUIOM MEIU
(). 3. T'openue srtanona. 4. B3ammosjeiicTBUEe TPeTOYTHIIOBOTO CIUPTA C COJISTHOM KHCIOTOM. 5.
Nonodopmuas peakuus. 6. OmpeneleHne anbIETHAOB MPH TOMOIIM KAYECTBEHHBIX PEaKIHil. 7.
Oxucnenue anpJerujoB NepMaHranatom kanus. Jlabopatopuele ombIThl. 1. CBOHCTBa 3THIOBOTO
cnupta. 2. CoiicTBa riauuepusa. 3. Cpoiicta genoua. 4. Coiicta popmanuna. 5. CBoiicTBa yKCYCHOU
KUACIOTHL. 6. Conn KapOOHOBBIX KUCIIOT.



A30T- M cepocoJeprkalie coeJUHEHHUsI.

Hutpocoennnenusi. Avunbl. Knaccudukamuss mo THIy YIrJIEBOJOPOJHOTO pajuKada W YHCITY
aMUHOTPYIII B MOJIEKYJIE, HOMEHKJIaTypa, U30Mepusi aMUHOB. IlepBUUHbIE, BTOPUUHBIE U TPETHYHBIE
aMUHBL. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE NpEAEIbHBIX aMUHOB. Pu3znueckue cBOilcTBa
aMUHOB. AMMHBI KaK OPraHMUYECKUE OCHOBAHUS: PEAKLMU C BOAOH, KucioTtamu. Conu ajKuIaMMOHMUS.
Peakuust ropeHns aMuHOB. AJIKUIMPOBAHUE U AllWJIMPOBAaHUE aMUHOB. Peakium aMMHOB € a30THCTOMN
kucinoto. IlonydyeHne aMHMHOB aJKMJIMPOBAHMEM aMMHUAaKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX
YIJI€BOAOPOJOB, M3 cHupToB. llpuMeHeHme amMuHOB B (apMaleBTUYECKON NPOMBIIUIEHHOCTH.
ApoMarnyeckue aMUHbl. AHWIMH KakK MPEICTaBUTENb apOMATUYECKUX aMHMHOB. CTpoeHHE aHWJIMHA.
B3anMHOe BiMsHUME IpyIIl aTOMOB B MOJIEKYJIE aHWIMHA. BiusHue 3amecTuTeneil B apOMaTHYeCKOM
sJIpe Ha KUCJIOTHBIE U OCHOBHBIE CBOWMCTBA apuiaaMHHOB. lIpuunHbl 0cnalieHHs] OCHOBHBIX CBOMCTB
aHWIMHA B CPaBHEHHMU C aMHUHAaMHU MPEAEIBHOrO psga. XMMUYECKHE CBOWMCTBA aHWJIMHA: OCHOBHBIE
CBOMCTBa (B3auMO- JEHMCTBHE C KHCIOTaMM); pEaKLUMUU 3aMElIeHHs] B apoMaTHuYecKoe SApo
(ramoreHupoBaHue (B3auMojelcTBHE ¢ OpPOMHOI BOJ0I), HUTpOBaHME (B3aUMOJICHCTBUE C a30THOM
KUCTIOTOMN); okucieHue). Ilomydenne anunuHa (peakuuss 3UHMHA). AHWIMH Kak ChIpbe JUIS
MIPOM3BO/ICTBA AHWJIMHOBBIX Kpacutesne. CUHTE3bl HA OCHOBE aHUJIMHA.

I'erepoumkiabl. A30T-, KUCIOPOA- M CEPOCOJAEpKalMe TreTepolukibl. DypaH, OUPPOJ, Kak
MpEeACTaBUTENN NATUWIEHHBIX TeTepolKIIoB. [Ipupoia apoMaTHUHOCTH NSATHYIECHHBIX T'€TEPOLIUKIIOB.
DNEeKTPOHHOE CTPOEHHE MOJEKYJIbl MHUPpOJa, apoOMaTHYECKH xapakTep MoJjekyiabl. KucinotHeie
cBoiicTBa mupposa. [lupuamH Kak mnpeAcTaBUTENb MIECTHUUWIEHHBIX TIETEPOIMKIOB. DJIEKTPOHHOE
CTpOEHHUE MOJIEKYJbl TUPUINHA, ApOMATHUECKUN XapakTep MojeKyibl. OCHOBHBIE CBOWCTBA MUPUIUHA.
Paznuune B mposiBJI€HNHM OCHOBHBIX CBOMCTB MUPPOJIa M MUPUANHA. Peakiuy mupuimHa: 3J1eKTpoPHIIbHOE
3aMelleHue, TUAPUPOBaHUE, 3aMEeIlleHHe aTOMOB BOJOpOJa B [J-MOJIOKEHWH HAa THUIPOKCOTPYIIIY.
[TMKOTMHBI U KX OKUCIICHHUE.

JdemoncTpanuu. 1. OcHOBHbIE CBOWcTBa amMuHOB. 2. KauecTBeHHbIE peakuuu Ha aHWIUH. 3.
AnunuHoBbIE KpacuTend. 4. O0pasiipl TeTEPOIUKINYECKUX COCTUHECHHM.

Buosnornyecku akTuBHbBIE BellleCTBA

Kupbl kak cioxkHble 3Gupbl IIUIEpHUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHble U KUBOTHBIE
JKUPBI, UX cocTaB. PU3MYECKHE CBOMCTBA >KUPOB. XUMHUUYECKHUE CBOWCTBA KUPOB: TUAPUPOBAHUE,
OKucJeHue. ['Maponu3 uin oMbIJICHHE KUPOB KaK CIIOCO0 MPOMBIIIIIEHHOTO MOJIY4Y€HHUs COJIeH BBICIINX
KapOOHOBBIX KHCIOT. ['maporenusauus >kupoB. [Ipumenenue xupoB. MbpLIA Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. Morolie CBOMCTBA MbLa.

Yraesoasl. OOmas ¢dopmymna yrieBonoB. Kiaccudukamus yrieBomoB. MoHO-, 0JMro- H
nonucaxapuabl. Gusnveckre CBONCTBA U HAX0XKJIEHUE YIJIEBOJIOB B MPUpOAE (Ha MpUMeEpe TIIFOKO3bl U
bpykTo3bl). JInHEHHas U UKInYeckas GopMbI TIHOKO3bI M ppyKTO3bl. Dopmynsl Duiiepa u Xeyopca.
[TonsiTne o TayroMepuu Kak BHAEC H30MEPHM MEXKAY IUKIMYECKOW U JHMHEWHOW Qopmamu.
XUMUYECKHE CBOMCTBA TJIIOKO3BI: OKHCIEHHE XJOPHON uiu OpOMHOIN BOJO, OKHCIIEHHWE a30THOMN
KHCIIOTOM, BOCCTaHOBJICHHE B IIECTHATOMHBIA CHHPT, M30MEpHU3allMs, KayeCTBEHHBbIC pPeaKklUHu Ha
TJIIOKO3Y (IKCIIEpPUMEHTANIbHBIE [OKA3aTelbCTBA HAIMYUS QIbJETHIHOM M CHHPTOBBIX TPYIN B
TJII0OKO3€), CHUPTOBOE, MOJOYHOKHUCIOE OposkeHue. [JMKO3UIHBIA THAPOKCHI, €ro crernupuyeckue
cBoiictBa. [lonarue o rmuko3unax. [loHsTue o TMOKO3UAAX, UX HAXOXJAeHUU B mpupoje. [lomydenue
rI0K03bl. PPYKTO3a Kak U30Mep IoK03bl. Prbo3a u ae3okcupubosa. [Ipumenenne u Gnomoruveckast
poJib yrieBo10B. OKHUCIEHUE YTIIEBOI0OB — MCTOYHUK SHEPTUH KUBBIX OPraHU3MOB.

Hucaxapuapl. Caxapo3a Kak MpeACTaBUTENb HEBOCCTAHABIMBAOIIMX AucaxapuaoB. CTpoeHue,
¢dusznueckue W XMMHUYECKHE CBOMCTBA caxaposbl. ['maponm3 nucaxapuaoB. [lomyueHume caxapa u3
caxapHoU cBekIIbl. [ [pumenenne caxapossl.

[Torucaxapuapl. Kpaxman, riamkoreH M LeJUIION03a Kak Owonormueckue monuMepbl. Kpaxman kak
CMECh aMWJIO3bl U aMWJIONEKTHHA, ero (u3nuecKkue CBOMCTBA. XMUMHUYECKHE CBOICTBA Kpaxmana:
TUIPOJIN3, KAUEeCTBEHHAS PEAKIIHs C HOJIOM U €€ IPUMEHEHHE Il OOHApy)KEHUsSI Kpaxmalia B MPOIyKTaxX
nutanus. llemtrono3a: cTpoeHue u (u3MUecKHMe CBOMCTBA. XWUMHUYECKHE CBOWCTBA MEIUTFOJIO3BI:
TUAPONIN3, 00pazoBaHuEe CHOXHBIX 3¢hupoB. [IpuMeHeHne kpaxmana W IHeUTIoNo3bl. [IpakTuueckoe
3HaUYEHHE MOJTUCAXAPUJIOB.

HykiennoBbie kucaorbl. Hykneosuasl. Hykneotuasl. HykinenHoOBbIE KUCIOTBI Kak MPHUPOIHbBIE
noumepsbl. CoctaB u ctpoenne HykiaenHoBbIX kuciot (JAHK u PHK). I'maponu3 HyKIeMHOBBIX KUCIOT.



Ponp HyKIIEMHOBBIX KHUCJIOT B KHU3HeAesaTesnbHOCTH opranu3moB. @Dynkuuu JHK u PHK.
KomrmuiemenTapHOCTD. I'eHeTHUECKHIT KO,

AMHHOKHCI0TBI. COCTaB, CTPOEHHE M HOMEHKIIATypa aMUHOKUCIIOT. ['oMOJIOrnyecKuil psi mpeienbHbIX
aMHHOKUCIIOT. Onmuyeckasn uzomepus. Ouzndeckne CBONUCTBA MPEAETbHBIX aMUHOKUCIOT. CriocoObl
MOJIy4eHUsI AMUHOKHUCIIOT. AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpraHMYecKHe COSANHEHHS, pABHOBECHUS B
pacTBopax aMMHOKHMCIOT. CBOMCTBAa aMMHOKHCIIOT: KUCJIIOTHBIE U OCHOBHBIE CBOICTBA; al[UJIMPOBAHUE
AMUHOTPYIIIIBI; JTepU(PUKAIUSA; PEaKIMH C a30TUCTOM KHCIOoToW. KadecTBeHHbIE peakuuu Ha
aMHHOKHCIOTBI ¢ rtuapokcuaom wmemu  (I1). Croeumduueckne KadecTBEHHBbIC pEaklIMHA Ha
apOMATHUUYECKHUE U IeTEPOLUKINYECKUE AaMUHOKHUCIIOTHI ¢ KOHIEHTPUPOBAHHOM a30THOW KUCIIOTOM, Ha
uucrenH c aneratom ceuHna (11). buonorunueckoe 3HaueHue anbda-aMuHOKHCIOT. OONACTH MIPUMEHEHHS
AMUHOKHCJIOT.

IHenTuaswl, ux crpoenue. [lentuanas cBsA3b. AMUAHBINA XapakTep NeNTHAHON cB3U. CHUHTE3 IENTHIOB.
I'maponus nentuaoB.

benku xak npupoansie Ouononmumepnl. CoctaB u crpoeHue OenkoB. [lepBuuHas cTpykTypa OENKOB.
depMeHTaTUBHBIN ruapoIin3 0enkoB. BropuuHas cTpykTypa O€iIKoB: criupalib, CTpykTypa. TpeTuunas u
YeTBepTUYHasl CTpyKTypa OenkoB. JlucynbduaHble MOCTMKM W HOHHbIE W BaHAEPBaJIbCOBBI
(rumpodoOHbIE) B3aUMOACUCTBUSA. XHUMHUYECKHE CBOWCTBA OCJIKOB: THAPOIN3, JEHATypaIus,
KauecTBEHHbIE (I[BETHBIE) peaklny Ha Oenku. buonornyeckue pyHKInUN OEIKOB.

demoncTpauuu. 1. PactBopuMocTs yrieBomoB B Bojae W dTaHosie. 2. OOpasmbl aMHHOKHCIOT.
JlaGopaTopusle onbIThI. 1. CBoiicTBa rII0K03HBI. 2. OnpeieNieHne KpaxMaia B MPOAYKTaX MUTAHHA. 3.
Kuper u ux cBoiictBa. 4. [[BeTHBIEC peakinuOEIKOB.

BricokoMoieKyJIsipHbIe COeTHHEHHS

OcCHOBHBIC TIOHATHS BBICOKOMOJICKYJISPHBIX COCIUHCHHI: MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
cTeneHb mnoauMepu3anuu. OCHOBHBIE CIOCOOBI TMOJYYEHHUS BBICOKOMOJEKYISPHBIX COEIMHEHUI:
peakuuu mnojMMepu3auuud U nonukoHAaeHcauuu. Comonumepuzanus. CTpoeHHE U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTpoeHus Moiekyi. Kmaccudukanus monuMepos:
MJIACTMACCHI (TUIACTHUKH), 37acTOMEPHI (KaydyKH), BOJOKHA, KOMIO3UThl. COBpEMEHHBIE TIACTMACCHI
(ruractuku)  (MOJUATHIICH,  TOJIMNPOTWICH,  TMOJHUCTHPOJ,  TMOJMBHHIIIXJIOPUI, (TOPOIUIACT,
MoJIMATUIICHTepedTanaT, akpruIOyTaIueH-CTUPOJIBHBINA TUTACTHK, MOJUKApOOHAaTHl). TepMoIutacTHIHbIC
U TepMOpeakTHBHbIE MoyiuMepbl. DeHondopMmanbaeruaubie cmosbl. KoMmo3uTHble MaTepuasibl.
Bonoxkna, ux xnaccuduxanus. [Ipuponnsie u xumuueckue BoJoKHA. MICKyCCTBEHHBIE U CHHTETUYECKHE
BoJiokHa. [loHsiTe o BHcko3e U aneTaTHOM BoJiokHe. [lonmuadupHble U MoNMMaMHIHBIE BOJIOKHA, UX
cTpoeHue, cBoicTBa. [IpakTHyeckoe HCMOJB30BaHUE BOJIOKOH. OmnactoMepbl. [lpupoanbiii u
CUHTeTHYeCKui KayuyK. Pesunans0ouut. [[puMeHeHre noimMepos.

HemoncTrpamuu. 1. OOpasus miactukoB. 2. Komneknus BomokoH. 3. ITlonukoHaeHcanuys
STHJICHTIIUKOJS ¢ TepedraneBoil kucnotoil. JlabopartopHble oOmbIThl. OTHOILIEHHE CHHTETUYECKHX
BOJIOKOH K PacTBOpam KHUCIIOT U IIeJoueH.

XuMud " KU3Hb

XuMnyeckasi TeXHOJI0THs (XUMUS B IPOMBIIIICHHOCTH)

OCHOBHBIE IPUHIUIIBI XUMUYECKOH TexHOo0ruu. OO1IMe NpeACTaBIeHUs O IPOMBILIUIEHHBIX CIIOCO0ax
MOJTY4YEHUS XUMUYECKUX BELIECTB.

IIpon3BoACTBO CEpHOM KHUCIOTBI KOHTaKTHBIM  crmocoOoM. XumusMm mnporecca. Celppe s
IIPOU3BOJCTBA CEPHOM KHUCIOTHL. TEXHOJIOrMYeckas CXeMa Ipolecca, MPOLECChl M allaparsl.
IIpousBoncTBO aMmuaka. XuMu3M mnpouecca. OmpeneneHue ONTHUMAIBHBIX YCIOBHHM IPOBEICHMS
peakuyu. [IpyHIMI DUPKYIALUU U €r0 pean3ais B TEXHOJIOTHUECKON CXEME.

Meramnyprus. Yepnas merautyprus. [IpousBoacTBo uyryHa. JlomeHHbIH nporiece (ChIpbe, YCTpOHCTBO
JIOMEHHOM IIeuH, XMMHU3M Tporiecca). [Ipon3BoACTBO cTaaM B KUCIOPOJHOM KOHBEPTEPE U B AJIEKTPOIIEYaX.
IBeTHas MeTALIypPIrus.

Oprannyeckuii cunres. IIpoMeimnennass opranudeckas Xxumuss. OCHOBHOM M TOHKUN OpPraHUYECKUI
cuHTe3. Hambosiee KpyNMHOTOHHAaXKHBIE IMPOM3BOJCTBA OPraHMYECKHX coenuHeHui. IIpousBoacTBo
MeTaHona. [losydeHue yKCycHOM KuCIOTHI M (opmanpieruna u3 Mmeranosa. Ilomydenue arerara
nemtono3sl.  Celppe Ui OpraHnveckoil mnpombinuieHHOCTH. IlpofGiemMa 0TX0Z0B M MOOOYHBIX
poykToB. CHHTE3bl HA OCHOBE CUHTE3- Ta3a.



Xumus ¥ 3K0JI0rus. XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPEeIbl U €ro NOCIEACTBHSL. DKOJIOTUS U
npo0eMa OXpaHbl OKPYKAIOIIEH CpeIbl. «3esieHasy XUMHUSL.

Jemoncrpanuu. 1. Ceipbe Ui NPOU3BOACTBA CEPHON KUCIOTHL. 2. MOJEnb KUISIIEro cios. 3.
XKenesnas pyna. 4. OGpasiibl CIUIaBOB Kele3a.

XuMus ¥ JHepreTuKka

[IpupoHBIE MCTOYHUKHU YIIIeBOAOPOAOB. llpuponHblii W MOMyTHBIA HE(TAHONW Ta3bl, UX COCTaB H
ucnonp3oBanue. Hedrs kak cmech yriaeBogoponoB. CocraB Hedhtu u ee mepepadorka. Ilepuunas u
BTOpuy4Has nnepepadorka HepTH. [leperonka Hedtu. Kpexkunr. Pudopmunr. Heprenpomykrer. OxkranoBoe
gucno OenszuHa. OxpaHa OKpyXaromeid cpeasl npu HedrenepepabOTKe H  TPAHCIIOPTUPOBKE
HedrenpoaykroB. Kamenuwiii yronb. KoxcoBanme yris. [asuduranmst yris. DKOJIOTHYECKHE
npoOsieMbl, BO3HHMKAIONIUME IPH HCHOJB30BAHWU YISl B KAayecTBE TOIUIMBA. AJIBTEPHATHBHBIC
HCTOYHUKHU SHEPTUU.

XuMuUs 4 310pOBbe

Xumus numd. Kupbl, Oenku, yrieBoJibl, BUTAMUHbI, (pepMeHThl. PannonansHoe nutanue. IIuiessie
noOaBku. [lumeBsie 106aBky, X Ki1accudukanys. 3anpelieHHble U pa3pellieHHbIE MUIIEBbIE 100aBKU.
OcHOBBI MHUILIEBOM XUMHUH.

Xumus B meauiuue. [loustue o gapmaneBTuyeckoi xumun u dapmakosioruu. Pa3paboTka JiekapcTs.
JlexapcTBeHHbIE cpeicTBa, UX Kinaccupukanus. [IpoTuBoMuKpoOHbBIE cpencTBa (CynbhaHUIaMHUIHbIE
npernapaTsl M aHTUOMOTUKM). AHAIbreTUKH (aCHUpPUH, aHAJIbIMH, NapaleTaMmos, HapKOTHYECKHe
aHanpretTuku). Bspkymume cpencrBa. [IpoOnembl, cBsi3aHHBIE C TNPUMEHEHHEM JIEKapCTBEHHBIX
npenapaToB. BpenHbsle NpUBBIYKK U (DAKTOPBI, pa3pyllarolue 310poBbe (M30BITOUHOE MOTpeOIeHHE
KUPHOM MU, KypeHHe, YIOTpeOIeHHEe aJIKOrojsl, HApPKOMaHu).

XuMHS B NOBCEAHEBHOM sKU3HH.

KocMmernueckue u mapgromepusie cpeactBa. boitoBas xumus. [loHsITHE 0 TOBEPXHOCTHO-aKTHUBHBIX
BemecTBax. Moromue u yuctsnme cpeacrpa. OroenuBaroniue cpeactpa. [IpaBmna 6e3omacHol padoTh
C €IKUMH, TOPIOYUMU U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMHUHU.

XuMHUS B CTPOUTEIbCTBE

I'mnc. Useecth. llement, Oeron. Kieun. Ilogbop onTuUManbHBIX CTPOUTEIBHBIX MAaTEPHAIOB B
IIPAKTUYECKOH 1€ TETbHOCTH YEI0BEKA.

XuUMUs B CEIIBCKOM XO35IUCTBE

MuHepanbpHble U opranndeckue ynoopenus. CpencTsa 3aluThl pacTeHui. IlecTumbl: HHCEKTULIMIBI,
repouLuab! U QyHrumuael. PenenieHTs.

Heopranuuyeckue MarepuaJibl

Crexno, ero Buabl. CuiMKaTHas NPOMBIIUIEHHOCTh. TPaJUIIMOHHBIE U COBPEMEHHbBIE KepaMHUYECKHUE
Mmatepuaisl. CBepXnpoBosiias kepamuka. [loHaTre o kepMmerax, MaTepuasax ¢ BBICOKOH TBEPJOCTBIO.
XuMHUS B COBPEMEHHOM HayKe

Mertoao0rus Hay4yHOrO HCClEeOBaHUSA. MeTo/bl HaydyHOro Mo3HaHus B XUMHUHU. CyObEKT U OOBEKT
Hay4yHoro nosHanus. I[loctanoBka npo6iemsl. Coop nndopmaimu 1 HakoruieHue pakros. ['unoresa u ee
SKCIIEpUMEHTaNlbHasl MpoBepka. TeopeTndyeckoe 0O0bICHEHHE MOIYYEHHBIX pe3yibTaToB. MHIyKuus u
NeNyKUus. OKCIEPUMEHTalbHAasi IIPOBEPKA IIOJIYYEHHBIX TEOPETUYECKMX BBIBOJOB C ILEJIBIO
pacrpocTpaHeHus X Ha 0oJiee IIUPOKUH Kpyr 00beKTOB. XMMUYECKUN aHAlIU3, CUHTE3, MOJEIMPOBaHHE
XUMHUYECKUX MPOIECCOB U ABJICHUN KaK METOJa Hay4HOTO No3HaHUsL. HaHOCTPyKTypBI.

Hctounuku xumudeckod uHpopmanuu. Ilowck xumuueckol uHQopMamuu MO Ha3BaHUSM,
UAEHTUPHUKATOPAM, CTPYKTYpHBIM (hopMyiaM. PaboTta c 6a3amMu TaHHBIX.

Jemoncrpanuu. 1. Ilumessle kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBanue TkaHeil. 4.
Komnekuust cpencts 3amuThl pacteHuid. 5. Kepamnueckue marepuainsl. 6. L[BetHsle cTexna. IIpumepst
paboThl ¢ XMMHUYECKMMHU OazamMu JaHHbIX. JlaGopaTopHble ombIThl. 1. 3HAKOMCTBO C MOIOIIUMHU
cpeactBamu. 2. Kien. 3. 3HaKOMCTBO ¢ MUHEPAIbHBIMH YIOOPEHUSMHU U U3y4E€HUE UX CBOMCTB.

3. YueOHO-TEeMAaTHUYECKUH ILJIAH

Ne HanmeHoBaHMe pa3jeiia U TeM Yacel yueOHOTO
n/n BpeMeHH

10 KJIACC
1 Tema 1. [loBTOopenue u yriaybneHue 3HaHUH 29




2 Tema 2. OCHOBHBIE IOHATHS OPraHUYECKON XUMHUH 20
3 Tema 3. YriieBogopoibl 40
4 Tema 4. Kucnopojicoaepxaniue opraHm4ecKue COeTMHEHUs 31
5) Tema 5. A30T- 1 cepocojiepKalirie COeAMHEHUS 14
6 Tema 6. buosiornueckn akTHBHBIE BEIIECTBA 27
7 Tema 7. BEICOKOMOJIEKYJIIPHBIE COEIMHEHMS 9
HToro 170
11 KJIACC
1 Tema 1. Hemertamis 50
2 Tema 2. O0m1re CBOHCTBa METAIIIOB 4
3 Tema 3. Metaibl IJIaBHBIX OATPYIII 18
4 Tema 4. Meranisl noOOYHBIX MOATPYIIIT 28
5 Tema 5. Ctpoenue BemiecTna 14
6 Tema 6. TeopeTnueckoe onyucaHne XUMHUYECKUX peakuil 27
7 Tema 7. Xummndeckast TEXHOJIOTHS 10
8 Tema 8. Xumusi B MTOBCETHEBHOM KU3HU 8
9 Tema 9. Xumus Ha ciryx0e oOrrecTBa 4
10 Tema 10. XuMusi B COBpeMEeHHON HayKe 7
Hroro 170




	В результате изучения химии в 10 – 11  классе  на углубленном уровне ученик должен
	знать/понимать:

