MyHununajabHoe 0101KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHHe
Jluueii c. HuxxkHesipkeeBo
MYHULIHMNAJIbHOTO paiiona Uiaumesckuii paiion Pb

(

<<PaCCMOTpeﬁO;? | «CormacoBaHo» «Y TBEPKIAI0»
Pyk. MO l ' 3am. aupekropa no YBP Jupe¥ro

*:/ v f.%u - ‘?\\/ ~—
O.D.3uHHATYIUTUH O.®. AntanoBa A.I''T'anueB

IIp. Ne 1 or 28.08.2020 r.
IIp. Ne143 ot 25.08.2020 .

Pabouas nporpamma
y4eOHOI0 IpeaMeETa

XUMHUA

10 -11 xmaccel

YpoBeHs: cpenee odIiee 00pazoBaHue

[Iporpamma paspaboTaHa B COOTBETCTBMM M Ha OCHOBE aBTOPCKOW Mporpammsl Kypca xumuu s 10-11 kiacca
o0meoOpaszoBaTenbHbIX yupexaeanid. Epemun B. B. Merogmueckoe mocobue k yueObnnkam B.B. Epemuna, H.E.
Ky3pmenko u ap. «Xumus. YriryonenHsiit yposerb». 10-11ki./ B.B. Epemun, A.A. [Ipo3nos, 1.B. Bapranosa. — M.:
Hpoda, 2013; — 154, [6] c.

Yueouuk: Epemun B. B. Xumusa. Yrayonennsiii yposenb. 10 kmacc. / B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. [Ipoznos, B.B. JIynusn; nmox pen. B.B. Jlynuna. — 6-e u3a., nepepad. — M.: [lpoda, 2019. — 446 c.



CocraBurens: yuurenb xumun O.0.3uHHATYIINH

1.Ilnanupyemble pe3yJbTaThl 0OCBOEHHUSI YUeOHOT0 NMpeaMeTa « XuMHs

B o0nactu mpeaMeTHBIX pe3yJabTaTOB 00pa30BAaTEIbHOE YUPEKIECHUE CPEAHEro 00IIero oopa3oBaHUS
MPEIOCTABIISIET YYCHUKY BO3MOKHOCTh Ha CTYIEHHU CpeIHero (IOJIHOTO) OO0IIero oO0pa3oBaHHS MU
U3YYEHUU XUMHUHU

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

packpuvléams Ha IPUMEPAX POJib XUMUU B (OPMUPOBAHUU COBPEMEHHOMN HAay4HOIl KapTUHBI MUpPA U B
IIPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXKIY XHUMUEH U JPYTMMU €CTECTBEHHBIMU
HayKaMUu;

UIOCMPUpPO8ams Ha TIPUMEPAX CTAHOBJIEHUE M 3BOJIOLUI0 OPraHMYEeCKOM XMMHMM KaK HayKd Ha
Pa3IMYHBIX UCTOPUYECKHX 3TaAIlax €€ pa3BUTHUS;

yemanaenueams NPUUNHHO-CIIEICTBEHHBIE CBSA3H MEX/1y CTPOEHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM H3MEHEHUEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HMX COEJUHEHUNW B COOTBETCTBUM C
M0JIO’KEHUEM XUMHUYECKUX 3JIEMEHTOB B IIEPUOJUUECKON CUCTEME;

AHanIU3UPOBamMs COCTaB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSS IIOJIOKEHUS OCHOBHBIX XUMUYECKUX
TEOpU: XMMHUYECKOIO CTPOEHMsI OpraHudeckux coenuHeHuil A.M. bytiepoBa, cTpoeHus aroma,
XUMUYECKOMN CBSI3U, SJEKTPOJIUTUUECKON TUCCOUMALMU KUCIOT U OCHOBAHMI; YCTAHABIMBATh IPUUMHHO-
CJIEICTBEHHBIE CBS3M MEXYy CBOMCTBAMM BEILECTBA U €T0 COCTABOM U CTPOCHHEM;

npumensimy MPaBUIIa CUCTEMATUUECKON MEXKIYHAPOJHON HOMEHKIIATYPbl KaK CPEACTBA pa3InueHUus U
UACHTU(DUKAIIMY BELECTB 110 UX COCTABY U CTPOCHMUIO;

cocmasnsims MOJIEKYISIPHBIC U CTPYKTYpPHBIE (DOPMYJIBI HEOPTraHMYECKUX U OPTraHUYECKUX BELIECTB KaK
HOcUTEJEH MH(pOpPMALUU O CTPOCHUM BEILECTBA, €0 CBOMCTBAaX M NMPHUHAJIEKHOCTH K ONPEIEICHHOMY
KJIACCY COEIMHEHUN;

00vACHAMb TIPUPOLY M CIOCOOBI 00pa30BaHMs XUMHUYECKOW CBS3M: KOBAJIEHTHOW (TOJISIpHOMH,
HETOJISIPHOM ), MIOHHOM, METaJUIMYeCKOU, BOJOPOJIHON — C IEJIbI0 ONPEACIICHUS] XUMUYECKON aKTUBHOCTHU
BELIECTB;

xapaxkmepuzoeams GU3NYECKUE CBOICTBA HEOPraHMUECKUX U OPTaHUYECKUX BEIIECTB U yCTaHABINBATh
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUTMUECKON PEIIETKH;

Xapaxkmepu3o6ams 3aKOHOMEPHOCTH B U3MEHEHUM XHMHUYECKHMX CBOMCTB TIPOCTBIX BEILECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIIUX OKCUJOB U THIPOKCHUJIOB;

npuU8oOUms MIPUMEPbl XMMHUECKUX PEaKIUi, pacKphIBAIOIIMX XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX W OPTraHMYECKUX BEUIECTB H3YyYEHHBIX KIJIACCOB C MLEIbI0 MX WACHTH(QHUKAIUUA U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

onpeodenams MEXaHU3M PEaKLUU B 3aBUCUMOCTH OT YCJIOBHUI MpPOBEIEHHs peakui 1 MPOTrHO3UPOBAThH
BO3MOXXHOCTh IPOTEKAHHUA XMMHUYECKUX PEAKIMI Ha OCHOBE THMAa XMMHUYECKOH CBA3M M aKTUBHOCTHU
pEareHToB;

yemauaenueams 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COEMHEHHUH OT XapakTepa
B3aMMHOTI'O BJIMSHHUS aTOMOB B MOJIEKYJIaX C LENbI0 IPOTHO3UPOBAHUS TPOJYKTOB PEAKIIUY;

yemanagnueams 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiiuu U CMEIIeHHsI XUMHUYECKOI0 PaBHOBECHUS
OT pa3iIMyHbIX (AKTOPOB C IIENBI0 ONpPEACICHHUS ONTHUMAJIbHBIX YCIOBUH MPOTEKaHUS XUMHUECKUX
IIPOLIECCOB;

yemanaeaueams TEHETHYECKYIO CBSA3b MEXy KJIaCCAMU HEOPTaHUYECKUX U OpraHUYECKHUX BELECTB AJIs
000CHOBaHHUS IPUHIUITHAIBHON BO3MOXHOCTH MOJY4€HUSI HEOPTaHUYECKUX U OPraHUYECKUX COEAMHEHUN
3a/laHHOT'O COCTaBa U CTPOEHUS;



noobupame PEareHThl, YCIOBUS M ONPEICNATh NPOAYKTHI PEAKIMM, MO3BOJSIOUIMX pPEaTn30BaTh
7a0opaTOpHbIE W MPOMBINUICHHBIE CIIOCOOBI MOTyYeHUS] BKHEHIINX HEOPTaHHMYECKUX U OPTaHWYECKHX
BEIIIECTB;

onpedenamp XapakTep Cpeibl B pe3ysibTaTe THAPOJIH3a HEOPraHMYSCKHX M OPraHMYECKUX BEUICCTB U
IPUBOIUTH IPUMEPHI TUAPOIIN3A BEIIECTB B MOBCETHEBHON KHU3HH YEIOBEKA, OMOIOTHYECKUX OOMEHHBIX
nporieccax v MPOMBIIIICHHOCTH;

npu60OUmMs TPUMEPHl OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKUUH B MPHPOJIE, MPOU3BOJICTBEHHBIX
nporieccax u )KU3HEACITEIIbHOCTH OPTaHU3MOB;

00OCHOBBIBAaTh MPAKTUYECKOE HCIOJIb30BAaHME HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB M HX
peaKIuii B IPOMBIIIJICHHOCTH U OBITY;

8bINOAHAMb XUMUYECKUNA OKCIIEPUMEHT 110 PpACIO3HABAaHUIO M TOJYYCHHUIO HEOPraHMYeCKUX |
OpPraHUYeCKUX BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIacCaM COCTMHCHUH, B COOTBETCTBHH C ITPABHIIAMH
U IpueMaMu 06e301acHoi paboThl ¢ XMMUYECKMMH BEILIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAaHHEM;

npo6ooums pacdeTbl Ha OCHOBE XHUMHUYECKHX (GOPMYJIT W YpaBHCHHH pEaKIUil: HaXOXKICHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO BEIIECTBA MO €r0 IUNIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB, WM TI0 TPOJYKTaM CTOPaHUS; pacueThl MacCOBOM O (MacChl) XUMUYECKOTO
COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MMPUMECH );

pacyeTsl MacCOoBOH MM 00BEMHOM JOJHM BBIXOJA MPOIYKTA PEAKIHUA OT TEOPETHUYECKH BO3ZMOXKHOTO;
pacyeTbl TemioBoro 3¢¢eKra peakiuu; pacueThl OOBEMHBIX OTHOIICHWH Ta30B MPU XHUMHUYCCKHX
peaKIusIX; pacuyeTsl Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOIYKTa PEaKIuH, €CIIM OAHO U3 BEIISCTB
JIAHO B BHJIE PACTBOPA C ONPEICIICHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCNONb308aMb METOIBI HAYYHOTO MTO3HAHMS: aHAIIN3, CHHTE3, MOACTHUPOBAHNE XUMHUECKUX MTPOIIECCOB
U SIBJICHUH — IIPH PEUICHUH y4eOHO-UCCIIET0BATEIBCKUX 3a/1a4 110 U3YYCHHIO CBOHCTB, COC0O08 NOJIYYeHUs
U pACNO3HABAHUS OP2AHUYLECKUX 8ELYeCmE;

BJIAJICTh MpaBWIAMHU OE30MACHOTO OOpAaIICHUs C €JIKHUMH, TOPIOUYUMH M TOKCHYHBIMH BELICCTBAMH,
CpeICcTBaMU OBITOBOW XHMHH;

ocyujecmenisims IOUCK XMMUYECKOH MH(OpMAIMK 10 Ha3BaHUIM, WICHTH(QHKATOPaM, CTPYKTYPHBIM
dbopmysam BEIIECTB;

KpUmMu4ecky OyeHueams ¥ WHTEPIPETUPOBATh XHUMHUYECCKYI0 HH(POpMAIUIO, COJCpXKallylocs B
COOOIICHUSAX CpEACTB MaccoBOi wmH(popmMarum, pecypcax MHTepHETa, HaydHO-TIOMYISPHBIX CTaThsIX C
TOYKU 3PEHHUSI €CTECTBEHHO -HAYyYHOH KOPPEKTHOCTH B LENISAX BBISBIECHUS OIMIMOOYHBIX CYXKJIEHUH U
dbopmMupoBaHUsT COOCTBEHHOW MO3HIINH;

yCmauagnueams B3aUMOCBSI3U Mexay (akTaMd U TEOpHel, MPUYMHON M CIEICTBUEM MPH aHAlU3e
pOOJIEMHBIX CUTyalluii 1 000OCHOBAaHMH MTPUHUMAEMBIX PEIICHUH Ha OCHOBE XMMHYECKIX 3HAHHIA;

npeocmaensams MyTH  pEIIeHUs] TJI00ANbHBIX MpPOOJeM, CTOSIIUX TIepell 4YelOBeYeCTBOM, U
NEPCIEKTHUBHBIX HANpaBICHUH pa3BUTUS XUMHUYECKUX TEXHOJOTHHA, B TOM 4YHCIE TEXHOJIOTUH
COBPEMEHHBIX MaTepHajoOB C PA3IUYHON (PYHKIMOHAIBHOCTBIO, BO30OHOBISEMBIX HCTOYHUKOB CBIPbS,
nepepadOTKU ¥ YTHIIU3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJ1y0JeHHOM YPOBHE NMOJY4YUT BO3MOKHOCTh HAYUYHThHCS:

@opmynuposeams IeNb WCCICIOBAHUSA, BBIIBUTaThb M TPOBEPATh HKCIHEPUMEHTATBHO THIIOTE3Bl O
XMMHUYECKHX CBOMCTBaX BEIIECTB HAa OCHOBE UX COCTaBa M CTPOCHMs, MX CHOCOOHOCTH BCTYyNaTh B
XUMHAYECKHE PEAKIINH, O XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMAYECKUX PEaKIIHii;

CamocmosamenbHo NAAHUPOBams U TIPOBOJAUTh XUMHUYECKHE HKCIEPUMEHTHI C COOJIIOJAEHUEM IMPABUI
0e30macHoO# pabOTHI ¢ BENIECTBAMU U JTAOOPATOPHBIM 000PYI0BaHUEM;

uHmepnpemuposams JaHHbIE O COCTaBE U CTPOSHUH BEIIECTB, OJIyYeHHBIE C TOMOIIBIO COBPEMEHHBIX
(U3UKO-XIMHYECKIX METOJIOB;

ONuUCHI6amMb COCTOSIHME JJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHMYECKHX
NPEJICTaBICHUI O CTPOCHUH aToMa ISl OOBSICHEHUSI PE3yIbTaTOB CIIEKTPATLHOTO aHaJN3a BEIIECTB;

xXapakxmepu306ambs PoJib a30TOCOACPKAINX IETEPOLUKINYECKUX COSAMHEHUH U HYKJICMHOBBIX KUCIOT
KaK BKHEUIITNX OMOJIOTUYECKN aKTHBHBIX BEIICCTB;



APOCHO3UPO6aMsb BO3MOXKHOCTb IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil, JIeKALTIX B
OCHOBE IIPUPOJHBIX U MPOU3BOJCTBEHHBIX NPOLIECCOB.

MeTanpeameTHble pe3yJabTaThl Kypca
PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHUS
BbINYCKHUK HAYYUTCS:

CaMOCTOSITEJIBHO OIpENeNATh LEeIH, 3a/JaBaTh IapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTIPENIeNIUTh, YTO IIeJb JIOCTUTHYTA;

OLIEHUBATh BO3MOKHBIE MOCIIEICTBHS JOCTUKEHUS IIOCTaBIEHHOMN 1IeJIU B I€ATEIIbHOCTH, COOCTBEHHOM
KHU3HH U )KU3HU OKPY’KAIOUIHX JIFOJICH, OCHOBBIBAsICh HA COOOPaKEHHSIX ITUKHA U MOPAJIH;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 33/a4M B 0Opa30BATENbHOMN NEATEIBHOCTH U KU3HEHHBIX
CUTYalHsAX;

OLIEHUBATh PECYpPChl, B TOM YHUCIIE BpeMs U JpyrHe HeMaTepualbHbIE Pecypchbl, HEOOXOIUMBIE IS
JOCTIOKEHUS TIOCTAaBJICHHOH 1IETIH;

BbIOMpATh IMyTh JOCTHKEHHUS LENH, IUIAHUPOBATH PEIICHUE IOCTABIEHHBIX 3a/ad, ONTUMHU3UPYS
MaTepHaJbHbIC 1 HEeMaTepHaIbHbIE 3aTPaThI;

OpraHu30BbIBAaTh 3PPEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX JJIs1 JOCTHXKEHUS IIOCTABICHHOM 11eNH;

COITOCTAaBJISITh MOMYYCHHBIH PE3Y/IbTAT JACATEIBHOCTH C ITOCTABICHHON 3apaHee IETbIo.

Ilo3HaBaTe/IbHBbIE yHHMBepCcAIbHbIe yueOHbIe AeiicTBUS
BbINYCKHUK HAYYUTCS:

UCKaTh U HaXOJUTh 000OIIECHHbIE CIIOCOOBI peIlIeH s 3a/1a4, B TOM YHCIIE, OCYLIECTBIATh Pa3BEPHYTHIN
MH(POPMALIMOHHBINA TOUCK U CTaBUTh HA €T0 OCHOBE HOBBIC (Y4eOHBIC U MO3HABATEIIHHBIE) 33/]a4H;

KPUTUYECKH OLIEHUBaThb U WHTEPIPETUPOBATh MH(MOPMALMIO C Pa3HbIX MO3UIMHA, pacrno3HaBaTh U
(GUKCHUpPOBATH MPOTHBOPEUHSI B MH(POPMAIIMOHHBIX UCTOUHUKAX;

UCIIOJIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMATUYECKHE CPeJCTBAa JJIs NPEACTABICHUS CYILECTBEHHbIX
CBsI3€ M OTHOIICHUH, a TAK)KE MPOTUBOPEYNH, BBISIBJICHHBIX B HH()OPMAIIHOHHBIX HCTOYHUKAX;

HaXOJUTh U TMPHUBOJUTH KPUTHYECKHE APTyMEHThl B OTHOIIEHUM ACUCTBUI U CYXACHUH Ipyroro;
CTIIOKOHHO M Pa3yMHO OTHOCHUTBCSI K KPUTHYECKHM 3aMEYaHUsIM B OTHOIIECHHH COOCTBEHHOTO CYXKICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJIUTH 332 PaMKH Y4€OHOTO MpeMeTa U OCYHIECTBIIATH IeJICHANPABICHHBIA TTOMCK BO3MOKHOCTEH
JUI IIUPOKOTO MEepPeHoca CPeACTB U CIIOCOO0B 1EHCTBUS;

BBICTPaNBaTh WHAMBUYATbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAs OTPAHUYEHUSI CO CTOPOHBI
JPYTUX YYaCTHUKOB U PECYPCHBIE OTpaHUYEHUS;

MEHSITh U YACPKUBATh pa3HbIC O3HUIINU B IIO3HABATEILHON JEATEIHHOCTH.

KoMMyHuKaTHBHBbIE yHMBepcaabHble yueOHbIe AeiicTBUSA
BbINyCKHUK HAYYUTCS:

OCYILECTBIIATh JIEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMH (KaK BHYTPHU
o0pa3oBaTeNbHON OpraHu3alMy, Tak U 3a €€ MpeienaMu), MNoAOupaTb NApTHEPOB [UIs JEJIOBOM
KOMMYHHKAIIMH UCXO/1 U3 COOOPaKEHUI pe3yNbTaTUBHOCTH B3aMMO/ICHCTBHS, @ HE JIMYHBIX CUMITATHH;

IIPY OCYIIECTBIICHUH TPYMIIOBOH PabOThI OBITh KaK PYKOBOJIUTENEM, TaK M YWICHOM KOMaH/IbI B PAa3HBIX
poJIsIX (reHepaTop uaeH, KpUTHK, UCTIOTHUTENb, BEICTYAIOLINNA, SKCIIEPT U T.1.);

KOOPAWHUPOBATH W BBIOJIHATH PabOTy B YCIOBHSAX PEAIbHOTO, BUPTYATHHOTO M KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHUS;

pa3BepHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM a/IeKBATHBIX (YCTHBIX
U IUCbMEHHBIX) SI3IKOBBIX CPEJICTB;

pacro3HaBaTh KOH()IMKTOTEHHBIE CHTYallMd W MPEJOTBpamarh KOHQIUKTHI 0 WX aKTUBHOW (ha3bl,
BBICTPanWBaTh JIEJIOBYI0 M 00pa3oBaTelbHYI0 KOMMYHMKAlMIO, HU30eras JUYHOCTHBIX OLIEHOYHBIX
CYKJICHHM.

JInuHOCTHBIE pe3yabTaThl
y 6bINYCKHUKA 0yoym chopmuposanwi:
— B IIEHHOCTHO-OPHEHTAIIMOHHOU chepe — oco3Hanue pOCCUICKON TpaKIaHCKON UIACHTUYHOCTH,
ryMaHu3Ma, LEJIEYCTPEMIIEHHOCTH,



— B TPYAOBO# chepe — comosHocms K 0CO3HAHHOMY BBIOOPY NajbHEIIel o0pa3oBaTenbHON U
npodeccuoHanbHOM TPaeKTOpUH;

— B TIO3HABATENIbHON cepe — ymeHue YIpaBIsaTh CBOCH MO3HABATEIBHOM

NEeSTENIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIbHOE OTHOIIICHHUE K HETPEPHIBHOMY 00Pa30BaHHUIO KaK YCIOBHUIO
yCIENHOM npodeccuoHalbHON U 00IIECTBEHHOM e TeIbHOCTH, HABbIKYU SKCIIEPUMEHTAIILHON 1
UCCIIEIOBATEIbCKON ACATENBHOCTHU; YMeHUe B TyOJIMIHOM MIPE/ICTABICHUH PE3yIbTaTOB
CaMOCTOSTEJIbHON [I03HABATEJIbHOU JeSATENbHOCTH;

— B cepe cOepexeHus 310POBbS — HpUHAmMUE U pedarus3ayus NEHHOCTEH 30pOBOTO U OE30MIaCHOTO
o0pasa )XKU3HH, Henpusmue BPeIHbIX TPUBBIYCK (KypEHHSs, yIOTPEOIECHHUS alIKOrojisl, HAPKOTHUKOB) Ha
OCHOBE 3HAHUH O CBOMCTBAaX HAPKOJIOTUYECKUX U HAPKOTHUUECKUX BEIIECTB; COOJIIOICHUE TIPABUII
TEeXHHUKHU 0€3011acHOCTH IpU paboTe ¢ BellecTBaMu, MaTepuagaMi U MpolieccaMu B y4eOHOH
naboparopuu, B ObITY U Ha IIPOU3BO/ICTBE.

Kypc deTko nenauTcst Ha 2 4acTH: OpraHUYeCcKyro XuMuIo - 10 knacc u o6uryro xumuro - 11 kmacc

2.Conep:kanmne y4eOHOro nmpeaMera «XuMHSD)
Janubiii npeaMer paccuutad Ha 102 daca B rox ( 3 yac B HEJIENI0) HAa OCHOBaHMHU yueOHUKa Epemun B.B.,
Kyzemenko H.E., Tepernn B.W., po3nos A.A., Jlyana B.B. Xumus.10 xracc. YriryOneHHBIH ypOBEHB:
yueOHuK - 3-¢ m3nanue — M.: [Ipocsemenue, 2016.

Tema 1. Ilosmopenue u yenyonenue snanuil (12 yacos)

ATOMHO-MOJIEKYJISIpDHOE YueHHe. BemecTBa MOIEKYISIPHOTO U HEMOJIEKYISAPHOTO cTpoeHus. KauecTBeHHBII
Y KOJIMYECTBEHHBIN COCTaB BellecTBa. MoJsipHas U OTHOCUTENbHAs MOJIEKYJIIpHas Macchl BemecTBa. MojbpHas
JOJs1 U MaccoBas I0Jisl dj1eMeHTa B BemiecTBe. CTpoeHue aroma. AToMHasi opoutans. [IpaBuia 3amoiaHeHUs
AIIEKTPOHAMHU aTOMHBIX opOuTaneil. BanentHsie anmekTpoHsl. [lepuonndecknii 3akoH. @opMyIHpOBKa 3aKOHA B
CBETE COBPEMEHHBIX IMPEACTABIECHUN O CTPOEHUM aToMma. MI3MEHEHHE CBOMCTB 3JIEMEHTOB U UX COEAWHEHUN B
NepuoJax v rpymiax. DJIeKTPOHHbIE KOHPHUTYPALlUK aTOMa YTIIepoia B OCHOBHOM U BO30YKJICHHOM COCTOSIHHUSIX.
I'uGpuausanus opOMTANICH, €€ THIIBI Ul OPTaHMYECKHX COEIMHEHHi: sp°, Sp?, sp. OOpa3oBaHue G- U T-CBA3EH B
MOJIEKYJIaX.

XuMuYeckast CBA3b. JJIEKTPOOTPHULIATENbHOCTh. Buapl xumudeckoi cBs3u. MonHas cBs3b. KopanmeHTHas
HETOJISIpHAsl ¥ NOJsipHast cBsi3b. OOMEHHBI W TOHOPHO-AKLIENTOPHBIM MeXaHU3M O0pa30BaHMs KOBAIECHTHOM
noJsipHON cBsi3H. [loJsipHOCTE M MOJSPU3YyEMOCTh KOBAJCHTHBIX CBA3EH. DJIEKTPOHHBIE (OPMYIIBI MOJIEKYJ.
I'eomerpus Monekynbl. BogopomHas cBsi3b. ArperaTHble COCTOSIHHSI BellecTBa. PacueTsl 1o ¢opmynam H
ypaBHEeHUsM peakuuii. ['a3oBble 3akoHb. YpaBHeHue MenaeneeBa-Kianelipona. 3akoH ABoraapo. 3akoH
00beMHBIX OTHOMIEHHHA. OTHOCHTENbHAS IUIOTHOCTH I'a30B. AJTOPUTM pelleHus 3aaad. Berumcnenue macchl
BEIIIECTBA IO €ro KOJIMYECTBY M KOJIHMUYEeCTBa 1Mo Macce. Ompe/eieHue MacCoOBOM JI0JIM 3JIEMEHTA B BEILIECTBE U
KOMIIOHEHTa B CMecH. BpluucieHne Maccel U o0beMa Ta3oB. BeiBox ¢opmyn coeamneHwid. Pacders 1o
YPaBHEHUSIM pEaKIHM.

Tema 2. Ocrosnovie nousmus opeanusecxou xumuu (10 wacos)

Knaccudukanus oprannueckux BemectB. OCHOBHbBIE KJIACChl OpraHWYecKuX coequHeHui. Kinaccuduxanms
OpPraHMYECKUX COEIMHEHMI 10 (YHKUHMOHAIBHBIM rpymnmnaM. HomeHkiaTypa OpraHM4ecKux BEIIECTB.
MexnyHaponHas (CUCTeMaTHUecKas) HOMEHKJIaTypa OpraHWYeCKHX BeLIECTB, €€ MpUHIUNBL. PaimoHanibpHas
HOMEHKJIaTypa. YTIIEpOJHBIA CKeJeT, ero THIbl: NUKIMYecKHe, anukinndeckue. KapOouukimueckue wu
reTepOLMKINIECKUE CKEeNeThl. BHIbl CBsi3ell B MOJIEKyJaX OpPraHMYECKHX BELIECTB: OAWHApPHBIC, JIBOMHBIC,
TpolHBIE. V3MEHEHHEe SHEpruM CBA3CH MEXIy aTroMaMH Yriiepoja IpH YBETHYEHWH KpPAaTHOCTH CBS3H.
HaceimeHHpie 1 HEHACHIIIIEHHBIE COeIMHEHHS. DIEKTPOHHOE CTPOCHNE M XUMHYECKHE CBSA3H aTOMa YIJIepoa.

OcHoBbI Teopuu cTpoeHus BemecTs. Teopusa A.M. byrneposa. @opmyiiel crpoenus. [lonsTre 0 n3omepun.

OCHOBHBIE TIOJIOKEHUSI CTPYKTYpHOW TEOPHH OPraHWYECKHMX COEAMHEHUN. XUMHUYECKOE CTPOCHHE.
CrpykrypHass ¢opmyna. CTpyKTypHass U HpPOCTPAHCTBEHHAass H30MepHs. M3oMepusi yriepogHOTro CKenera.
N3omepus nonoxenus. MexkinaccoBas n3oMepHs. Buabl mpocTpaHcTBEHHON n3oMepun. OnTHdeckas H30MepHsl.
Onrtryeckne aHTHITOIbl. XUPATbHOCT. XHpaJIbHBIE U aXUpaJibHbIE MOJIEKYIIBL. [ eomeTprueckas nzomepust (1uc-
, TpaHc-u3omepusi). ['omomnorus. ['omonoru. I'omonornyeckast pa3HocTb. I OMOIOrHYECKUE PATIBI.



OnekTpoHHbIe d(H(PEKTH B OPraHUYECKUX MOJEKYJIax. DJICKTPOHHOE CTPOCHHE OPTraHWYECKHUX BEIECTB.
B3anMHOEe BiMsIHME aTOMOB M Tpynn aToMoB. WHIyKTHBHBIH M Me3oMepHBIH 3ddextrl. [Ipencrabmenne o
pe3oHaHce.

KucnotHocTh 1 OCHOBHOCTh OpPTraHUYECKUX COCAMHEHHM. THUITBI OPraHUYECKUX KUCIOT U OCHOBAHUM.

OCHOBBI TCOPUH PEAKITUH OpPTaHWYCCKUX COoemuHeHWH. Tumbel opranmdeckmx peaknuid. Kiraccudukarms
peaxiuii OpraHMYeCKUX BEMIECTB 1O CTPYKTYPHOMY NPHU3HAKY: 3aMelIeHWe, MPUCOEINHEHHUE, OTIICTUICHHE.
Mexanm3mbl peakiuii. CriocoObl pa3pbiBa CBsI3U yriaepoa-yriepon. CBOOOMHBIC pajvKallbl, HYKICO(DHIBI U
anexTpodrbl. OpraHudecKkre HOHBI ¥ PaguKaibl.

N3meHeHune cTeneHn OKUCIICHUS DIIEMEHTOB B COeAMHEHUAX. OKHCINTETHhHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
Oxwucienue u BocctaHOBNIeHHE. OKUCIUTENHN U BOCCTAHOBHUTEIH. METO SIeKTPOHHOTO Oananca. MeTo1 HOHHO-
3NEKTPOHHOTO OayiaHca. OCHOBHBIC OKHCIMTEIM OPraHWYECKUX COenuMHeHWH. [lepMaHraHaT Kamus Kak
OKHCIIUTEINb.

Tema 3. Veneeooopoout (27 uacos)

Anxanpl. Amudatngeckue yraeBomoponabl. CTpoeHne MoieKynbl MeTaHa. [loHATHe 0 KOH(OpPMANUIX.
M3omepus amkanoB. OOmas XapaKTepHUCTHKAa Kiacca, (U3MYeCKHe W XUMHYECKHE CBOMCTBa (TOpEHHE,
KaTaJIUTUYECKOE OKHCJIEHHE, TaJIoTeHUPOBAaHUE, HUTPOBAaHUE, KPEKUHT, MHUPOJIHN3). Peakiuu paaukaibHOIO
3aMerieHus. MexaHn3M peakluy XJIOpHUpOBaHMA MeTaHa. AnkaHbel B Ipupope. CHHTETHMYECKHE CIIOCOOBI
NOJTy4YeHHUs] alkaHoB. MerToapl MOJNydyeHHs alKaHOB W3  AIKWIraloreHugos (peakuus Bropua),
JeKapOOKCHUIIMPOBAHUEM COJIEH KapOOHOBBIX KHCIIOT U JIEKTPOJIU30M PAacTBOPOB COJIEH KapOOHOBBIX KHCIIOT.
IIpumeHeHue ajkaHoB.

Huknoankansl. AJMIUKINYECKUE yrieBogopoabl. OO0mmas xapakTepucTUKa Kiacca, (PU3NUecKue CBOWCTBA.
Buner nzomepun. HanpsikeHHble U HEHaNpsKeHHbIE LUKIIBL. XUMHUYECKHE CBOWCTBA IMKIJIONpONaHa (ropeHue,
THAPUPOBAaHUE, NPUCOECIUHEHHE TaJOTeHOB, TaJOr€HOBOJOPO/IOB, BOABI) U IMKJIOreKcaHa (TOpeHHe,
XJIOpUpOBaHue, HUTpoBaHue). [lomyyeHne NUKI0aNKaHOB U3 aJIKaHOB U IUTAIOr€HAIKAHOB.

Anxensl. O0mas xapaktepructuka kiacca. CTpoeHHne MOJEKyIbl dTHieHa. Du3ndeckne CBONCTBA alIKEHOB.
l'eomerpudeckass W30MepUsi alKEHOB. XHMHUYECKHE CBOHCTBa aJIKEHOB. Peakmum 3IeKTPOQHIBLHOTO
npucoenvHeHus. Peakuuum TpHCOEAMHEHUS 10 KpaTHOW CBSI3M — THJPUPOBAHME, TaAJOT€HUPOBAHUE,
THIporaioreHnpoBanue, runparanus. [Ipasuno MapkoBHUKOBA U €10 OOBSICHEHUE C TOUKH 3PSHUS JIEKTPOHHOM
Teopuu. B3aumoseiicTBre akeHOB ¢ OPOMOM U XJIOPOM B T'a30B0O# (haze wiin Ha cBeTy. Peakiimu BOCCTaHOBIICHMSI
U okucieHus. OKHcIeHne alKkeHoB (TopeHne, OKUCIeHHE KUCIOPOAOM B IPUCYTCTBUH XJIOpUJa Nayiaans, MoJ
JeiictBueM cepeOpa, OKHCICHHE TOPSYMM I[OAKHCICHHBIM PACTBOPOM II€PMAHraHaTa KajHsl, OKUCIICHHE II0
Barnepy). Ilonmumepuzanus. [lomydeHne ankeHOB M3 AJlKAaHOB, AJKWITAJIOTCHHUIOB U JUTAJIOTE€HAJIKAHOB.
[IpumeHeHune 3TrjIeHA U TPONHIIEHA.

Ankanuensl. Knaccudukanus AneHOBBIX yriieBoopoaoB. ConpspkeHHble AueHbl. Du3ndeckue i XUMUIeCKue
CBOMCTBa AMBUHWIA W wu3onpeHa. 1,2- u 1,4-npucoenunenue. Ilomumepuzanus. Kayuyku. Bynkanuzanus
kayuykoB. Pe3una u 300ouuT. CuHTE3 OyTasueHa u3 OyraHa v 3TaHoJIa.

Anxunbl. OOmias xapakrepuctuka. CTpoeHHe MOoJIeKynbl aneTwieHa. Ou3nyeckue U XMMHUYECKHE CBONHCTBA
IKUHOB. Peakiiun 371eKTpohUIIbHOTO U HYKJICO()UIBHOTO IPUCOeIUHEHUS. Peakunn nprucoesnHeHns rajloreHoB,
raJIoreHOBOJIOPOJIOB, BoAbl. ' mapuposanue. Tpumepuzanus 1 AUMepU3aus aneTwieHa. KucnoTHele cBoiicTBa
AIKUHOB C KOHIIEBOM TpOMHOW CBA3bI0. Anetwnuabl. OKHCIEHHE aJKHHOB PacTBOPOM IEPMaHTaHaTa Kalus.
[Ipumenenne anermnena. KapOunmublii mMetox momyuenus auerwieHa. Ilupomms merana. CHHTE3 aJKMHOB
IKUJIMPOBAHUEM AllCTUIINAOB.

Apenbl. ApomaTtmyeckue yrieBojopoabl. [lonstre o6 apomatmunoctu. [IpaBuno Xrokkems. benzom —
CTpOEGHHE MOJIEKYJbl, (pu3ndeckue cpoicTBa. ['omonmormueckuii psn OeHzona. M3omepus au3aMeIneHHBIX
OCH30JI0B Ha MpUMepe KCUII0JI0B. Peakium snekrpoduiibHOro 3aMerneHus. Peakiuu 3amenienns B 0EH30IbHOM
sape (raJoreHpoBaHUe, HATPOBAHUE, ANKHIMPOBaHUE). Peakunu nprcoequHeHus K OeH30:1y (THAPUPOBaHHE,
xXJopupoBanne Ha cBery). OCOOCHHOCTH XUMUHW aIKWIOEH3050B. lIpaBmiia opweHTAMM 3aMECTUTENICH B
peakuax 3amMelieHus. bpomupoBaHHe M HUTpoBaHHE TOyosda. OKHCICHHE alKHIOEH30JI0B PacTBOPOM
MepMaHTaHaTa Kanws. |'aJoreHupOBaHME AKIIOSH30JI0B B OOKOBYIO Ilemb. Peakmus Bropma—®@urTtura kak
METOJI CHHTE3a aNKMI0eH30510B. CTUPOII KaK MpUMeEp HepeAeTbHOTO apOMaTHIECKOTO COSAMHEHUSI.

[Ipupoanbie wuCTOYHMKK yrieBonoponoB. [lpupoaHblii M mOMyTHBIM HeQTSIHBIE Taszbl, HUX COCTaB,
ucnosnb3oBanue. Hedtrs kak cmeck yrineBoaopoaos. [lepsuunas u BTopudHas nepepadboTtka Hept. Pudopmunr.
KamenHblit yroms.

["amoreHonpon3BOAHBIE  YTIEBOAOPOIOB. Peakimu HYKJICO(DMIBHOTO 3aMENIeHHS M AIMMUHUPOBAHMUS.
Peakuun 3aMenieHus rajoreHa Ha THAPOKCUIL, HUTPOTPYIILY, HHaHOTpyHiLy. JleldcTBre Ha rajJoreHIPOU3BOHbIC
BOJIHOT'O M CIIMPTOBOrO pacTBopa miesioun. CpaBHEHUE PEaKIMOHHON CIIOCOOHOCTH aJIKWUJI-, BUHWII-, (PCHHUI- U



OeH3WITaIOTeHN0B. Vcrmonp30BaHne TallOTeHIPOM3BOAHBIX B OBITY, TeXHWKE M B cHHTe3e. [loHsATHE O
MarHuiopraHuyeckux coeauHeHusx. [lojgydeHure ajaKkaHOB BOCCTAHOBJIEHHMEM HOJAJIKaHOB IHOI0BOJIOPOJIOM.
MarnuiiopraHu4ecKue COeJuHEHUSI.

lenetnueckass cBs3pb MEXAY PpPa3IMYHBIMU KJaccaMH yriaeBoAopoJoB. KadecTBeHHBIE peakIMu Ha
HEeTpeeNbHbIE YTIEBOIOPOIBL.

Tema 4. Kuciopoocodepocawue opeanuueckue coeounerus (16 wacos)

Crmptel. Homenkmatypa u n3omepusi COUpTOB. TOKCHUYECKOe eiiCTBIE HAa OPraHN3M METaHOJIa M dTaHOoJa.
Odusznyeckre CBOWCTBA MPEICTHHBIX OJHOATOMHBIX CIHUPTOB. XHMMHYECKHE CBOWCTBA CIUPTOB (KHCIOTHBIC
CBOWCTBa, PEaKLIMH 3aMEILEHNS THAPOKCHIILHOM IPYIIbI Ha FaJoreH, MEKMOJICKYIIApHAas U BHYTPUMOJICKYJIIsIpHAsT
JeTupaTanysi, OKHCICHUE, PEaKUH YTIIEBOJOPOJHOTO paauKana). AJNKOronasTel. ['maponuns, aJKuInpoBaHue
(curTe3 TIPOCTHIX 3UpoB MO BunbsMcony). [IpoMeinuieHHBI CHHTE3 MeTaHOIa. MHOTOATOMHBIE CITHPTHI
OTUIIEHTIMKONG U TIIMLEPUH, UX (QU3NUECKUE U XUMHUUYECKHe cBolicTBa. CHHTE3 JMOKCaHa W3 3THUIICHTIHKOJA.
TokCcHYHOCTB 3TUIICHTIIHKOIIS. KauecTBeHHast peakiysi Ha MHOTOaTOMHBIC CTIAPTHL.

[IpocTeie 3¢upsl Kak W30MEpPH NPEAETHHBIX OJHOATOMHBIX crmHUPTOB. CpaBHEHHE WX (DH3WUECKUX W
XUMHYECKHAX CBOMCTB CO CIIUPTaMHU. Peakius paciienieHns MPOCThIX 3(hUPOB HOTOBOJOPOIOM.

®enonbl. HomenknaTtypa u n3oMepus. BzaumHoe BimsiHEE TPyl aTOMOB Ha nipuMmepe deHona. duzndeckue
¥ XUMHYECKHEe CBOHCTBa (eHoNa M Kpe3onoB. KuciaoTHbsie cBoiCTBa ()EHOIOB B CPaBHEHHH CO CIIHPTAMH.
Peaknmm 3amemieHuss B OEH30JFHOM KOJNBIlE (TaloreHWpoBaHWe, HHUTpoBaHWe). OKucieHHe (EHOIOB.
KauectBennsie peakiuu Ha (enon. [Ipumenenue dheHona.

KapOonunbHble coeWHEHUS. DIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TpymIbl. ANBACTHIB M KETOHBI
Odusnveckrie cBOHWCTBa (OpMaNbIETH/A, AlleTANbIETH/a, arleToHa. [IoOHATHE O KeTO-€HONBHON TayTOMEepHH
KapOOHWIIBHBIX coenuHeHui. Peakuuyn HykieoQUIBHOTO NMPHCOETUHEHHUS. Peakuuu NpHCcOeTUHEHUs! BOIbI,
CIHPTOB, UAHOBOJOPOJA U TuApocyibpura Harpus. CpaBHEHHE PEAKIUOHHOW CIIOCOOHOCTH ajbJIETHuioB M
KETOHOB B pEaKkLUsAX MpHcOoenuHeHUs. Peaknny 3aMmelieHusl aTOMOB BOJOPO/A MPH O-YTJIEPOJHOM aToMe Ha
raoreH. llommmepuzanus ¢opmanpaernga u - anertanpieruga. CHHTE3 CIOUPTOB  B3aUMOJICHCTBHEM
KapOOHMJIBHBIX COCIMHEHHH C peakTUBOM [ puHbspa. OxucieHue KapOOHWIBHBIX coenuHeHnid. CpaBHEHHE
OKHCJICHHSI aJIbJIETUIOB M KETOHOB. BoccTaHOBIeHHE KapOOHMIBHBIX COCAMHEHHH B CIUPTHL. KadecTBeHHbIE
peakiuu Ha aJbpACTHIHYI Tpymmy. Peaknuum —anbaolbHO-KPOTOHOBOM koHAeHcaruu. OcobeHHOCTH
dhopmanbaeruna. Peakmus popmanbaeruma ¢ peHomom.

KapOoHoBBIE KHCIOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCHIILHOM Ipymiibl. [ 'oMoNorHyecKuid psiji MpeaeIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3nNdecKre CBOMCTBA KapOOHOBBIX KHCIOT HA MPHUMEpPE MypPaBbUHOM,
YKCYCHOM, IPOITMOHOBOH, MaTbMUTHHOBOW M CTEAPUHOBOM KUCIIOT. XMMHUYECKHE CBOMCTBAa KAPOOHOBBIX KUCIIOT.
Kucnoraeie cBolicTBa (M3MEHEHHE OKPACKH HWHAMKATOPOB, PEAKIMH C aKTHBHBIMH METajulaMH, OCHOBHBIMH
OKCHU/IaM{, OCHOBAaHHSAMH, COJISIMH). VI3MeHeHHe Cuiibl KapOOHOBBIX KHCJIOT TPU BBEACHWW JOHOPHBIX W
aKIETITOPHBIX 3aMecTuTeneil. B3anmonelicTBie KapOOHOBBIX KHCIIOT CO CIIHPTaMU (PEakIus TepUPUKAIIH).
layorenupoBaHue KapOOHOBBIX KUCJIOT B OOKOBYIO Iienb. OCOOCHHOCTH MYpaBbUHOW KUCJIOTHL. BakHelime
NpEeACTaBUTENH Kilacca KapOOHOBBIX KUCIOT U UX MpuMeHeHue. [loyuenne MypaBbUHON U YKCYCHOHM KUCIIOT B
MPOMBINIUIEHHOCTH. Bricime kapOoHOBBIe KHCHOTHL. [llaBeneBas KuciioTa Kak MpeiacTaBUTENb TUKapOOHOBBIX
kucnot. [IpencraBieHne o HeNMpeAeIbHBIX U apOMaTHIeCKUX KHciaoTax. OCOOCHHOCTH X CTPOCHUSI U CBOWCTB.
3HaueHne KapOOHOBBIX KHCIIOT.

OyHKIIMOHAFHBIE TPON3BOAHBIE KAPOOHOBBIX KHUCIOT. [lomyueHne XIopaHTruapUIOB U aHTUAPUAOB KUCIIOT,
ux ruaponus. llomydeHne CIOXHBIX 3(UPOB C WCIONB30BAHWEM XJIOPAHTUAPUIOB W AHTHUIPUIOB KHCIIOT.
CrnoxkHble 3(QUpPbl KaK H30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (U3MYSCKMX CBOWCTB M PEAKIIMOHHOMN
CIOCOOHOCTH CIOXHBIX 3(DUPOB U M30OMEPHBIX UM KapOOHOBBIX KUCIOT. [ 'maponm3 cioxHbIX 3¢hupoB. CuHTE3
cioxHbIX 3(upoB ¢eHonoB. CroxHbIE >PUPHl HEOpraHWYECKUX KUCIOT. Hurpormunepun. Amuzapl. Conm
KapOOHOBBIX KHCJIOT, UX TEPMUYECKOE Pa3IOKEeHHUE B MPUCYTCTBUH Hiesiour. CHHTE3 KapOOHWIILHBIX COSTMHEHUH
pa3ioXKeHneM KaJbIIHEeBBIX COJIeH KapOOHOBBIX KHCIIOT.

Tema 5. Azom- u cepocoodepoicaujue opeanuveckue coeounenust (12 uacos)

Awmunbl. M3omepuss amuuoB. IlepBuuHBIE, BTOPHUYHBIE W TpeTHUHbIE aMHUHBI. DH3HyecKue CBOMHCTBA
MPOCTEMIINX aMUHOB. AMHUHBI KaK oOpraHudeckue OcHoBaHUs. Conu aJKkWiIaMMOHHUS. AJKWIMpPOBaHHWE U
aIWIMPOBaHNE aMUHOB. Peaklinn aMUHOB ¢ a30TUCTON KUCIOTOW. ApoMaTHuecKue aMuHbl. AHWINH. B3aumHoe
BJIMSTHHE TPYIIIT aTOMOB B MOJIEKYJle aHWJIMHA. XUMHUYECKHE CBONCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKIINN
3aMeIeHNs] B apOMaTHYECKOe SAPO, OKHUCIEHHe, anmnupoBanue). Jnazocoequnenus. [lomydyenne aMuHOB U3
CIIUPTOB M HUTpocoeAHEeHuH. [IpuMeHeHre aHuuHa.



I'erepoumkiel. @ypaH v TUPPOI KaK MPEACTABUTENN MATHWICHHBIX T€TEPOLUKIOB. DJIEKTPOHHOE CTPOSHHE
MoJleKynbl muppona. KucnoTHele cBoiicTBa mmppona. I[lupuamH Kak MpeacTaBUTENb IIECTHUICHHBIX
TETEPOLUKIIOB. DIEKTPOHHOE CTPOCHUE MOJICKYJbl nupuauHa. OCHOBHBIE CBOMCTBA MUPHUAMHA, PEAKIHUU
3aMeIeHHs ¢ apoMaTHIeCKuM sapoM. [Ipeacrapnenue 06 nMuaa3ome, MUpUIuHE,

MypuHE, MyPUHOBBIX U MTHPUMHUJAMHOBBIX OCHOBAHHSIX.

Anxamouapl. MeTonsl BBIAENEHUS alKajJOWIOB W3 pacTeHWd. MeTompl OOHapyKEHHWS alIKalOWIOB.

Knaccudukaius v THIUYHBIC TPECTABUTEIN aTKAIOUI0B.

Tema 6. buonocuuecku akmusHule sewecmea (17 wacos)

YrneBoasl. MoHO- u nucaxapuiabl. QyHKIMM YrIeBOAOB. buosorndeckas poib yriieBojos. ['nmokoza —
(usnveckue cBoiicTBa, TMHEHHAA W LUKIHMUYecKas Gopmbl. Peakunu rimoko3bl (OKHCIEHHE a30THOM KHCIIOTOM,
BOCCTaHOBJICHHE B IIECTHATOMHBIN CIIMPT), KAUECTBEHHBIE PEAaKIINH Ha TIOK03y. bpoxenne riaroko3sr. Dpykroza
KaK U30Mep III0K03bl. Prbo3a u nezokcupubosa. [ToHsTre o rmmko3uaax.

Hucaxapunel. Caxapo3a Kak IpeICTaBUTENh HEBOCCTAHABIMBAIOIIMX AUCAaXapuaoB. ManpTo3a W JIaKTO3a,
nemtoono3a. I'maponus mucaxapunos. [lomydenue caxapa m3 caxapHod cBekibl. [lommcaxapumpl. Kpaxwman,
TJIMKOTeH, 1esuTro03a. KauecTBeHHas peakuus Ha KpaxMail. 'uaponu3 noaucaxapuaos.

JKupsI Kak ciioxHbIE 3HUPHI TIMIEPUHA U BHICIINX KapOOHOBBIX KUCIOT. OMBUICHHE KUPOB. [ HaporeHn3anus
JKUPOB. MbliIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT.

AMUHOKHUCIIOTEI Kak aM(OTepHble COoeAnHeHus. Peaknmn ¢ KucmoraMu W ocHoBaHusMHu. OOpa3zoBaHme
CJIO’KHBIX 3 UPOB.

IMentuner. IlenTunHas cBsS3b. AMHAHBIA XapakTep NENTHAHON CBs3U. [ uaponus nentunoB. benmkw.
[lepBudHas, BTOprYHAs U TPETUIHAS CTPYKTYPHI OeNkoB. KadecTBeHHBIE peaknny Ha OENKH.

Hyxneunosele kuciorsl. Hykneosunsl. Hykneornasl. HyKiI€MHOBBIE KUCIOTBI KaK IPUPOJIHBIE MTOJIUMEPHL.
Crpoenue JJHK n PHK. I'naponu3 HyKJIEHHOBBIX KHCIIOT.

Tema 7. Cunmemuueckue 8b1COKOMONEKYIAPHbBLE COeOuHeHUs (8 uacos)

[ToHsiTHE O BBICOKOMOJIEKYIISIPHBIX BellecTBax. [lonmuMmepu3anus U NOJMKOHACHCALNS KaK METO/BI CO3[aHus
HOJMMEPOB.

Onactomepbl. Ilpuponneiii u cunteTnueckuii kayuyk. Cononumepusanus. CoBpeMEHHbIC IJIACTHKHU
(MONMATUIICH, MOTUIPOIUICH, MOJUCTHPOI, MOJUBUHIIXIOPU, (PTOPOILIACT, MOIUITHICHTepedTaIaT, akpui-
OyTaaueH-CTUPOJIbHBIN TIACTHK, MTOJIMKAPOOHATEHI).

[IpuponHbie U CHHTETHYECKHE BOJIOKHA (0030D).

3.TemaTn4eckoe IJIAHHPOBAHHE

No Tema KomuectBo
4acoB
1/
1. [ToBTOpenwue u yriryOiaeHrne 3HaHUH 12
2. OCHOBHbI€ NOHATHSI OPTraHUYECKON XUMHH 10
3. YrieBoaopoabt 27
4. Kucnoposconepkamiue opraHnaeckue 16
COCJIMHEHHUSI
5. A30T- 1 cepocoiepKaliie OpraHndecKue 12
COCIMHEHMUSI
6. buonornueckn akTUBHBIE BEIIECTBA 17
7. CuHTeTHYECKHE BRICOKOMOJIEKYIISIPHBIE 8
COCAMHEHHUS
Bcero: 102




11 kaacc (3 yaca B Heneso, Bcero 102 yaca)

Tema 1. Hemeranani (314)

KrnaccudukanmsHeopraHudecKHUXBeIeCTB. DIEMEHTH METAUIBI 1 HEMETAJUTBI U UX
nosioxxeHue B [lepuoauyeckoi cucteme.

B o 10 p o a. [lonyuenwne, puzndeckne 1 XUMAYECKHE CBOICTBA (PeaKIMy C METAJNIAaMU M HEMETAJUIAMH,
BOCCTaHOBJICHUE OKCHOB U coiieil). ['unpuasl. TOMIMBHBIE 2IEMEHTHI.

I'axor e = b1 O0mas xapakTeprucTHKa moArpynnsl. Or3mdeckre CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHSI OKUCITUTETHHON aKTHBHOCTH TAJIOT€HOB B COOTBETCTBHUH C UX IOJIOKEHUEM B
nepuorueckoii Tadbnuie. [lopsaok BEITECHEHUS TaIOTEHOB U3 PACTBOPOB TajoreHu10B. OCOOCHHOCTH XUMUHU
¢ropa. Xmop — nony4eHne B NPOMBIIUIEHHOCTH U Ta00OpaTOpuH, peakluy ¢ MeTAITIaMU ¥ HEMETaJlJIaMu.
BzaumoneiicTBue xjopa ¢ BoJIoi U pacTBopamu esnoueid. KuciopoaHsie coeuHeHus Xjiopa. [ umoxiaopuThl,
XJIOpaT U MepXJI0opaThl Kak THIMYHBIE okucnuTenn. OcobeHHocTH XuMuH Opoma u noja. Kadecteennas
peaxuus Ha on. ['anoreHoBo-

JIOPOJIEI — TIONy4YeHHE, KUCIOTHBIE 1 BOCCTAHOBUTENbHBIE CBOICTBA. COJsTHASI KUCIIOTA U €€ COJIH.
KauecTBeHHbBIE peakuy Ha TajJOreHu-UOHBI.

ONeMEeHTHNOATPYNNBKHUCIIODP O I a. Obmas xapakTepucTHKa NoArpynnsl. Gu3nyeckre cCBOUCTBa
MPOCTHIX BemecTB. O30H Kak aimoTpornHas Moaudukanms kuciaoposa. [lomydenne o3oHa. O30H Kak
okucauTenb. [103UTHBHAS U HEraTUBHAS POJIb O30HA B OKpYsKarolien cpeae. CpaBHEHHE CBOMCTB 030HA U
kucaopoaa. Boga u nepokcua Bogopoa Kak BOJOPOIHBIE COSTUHEHNS KUCIOPOa — CpPaBHEHHUE CBOMCTB.
Ilepokcua Bogopoa Kak OKUCIUTENh U BOCCTa-

HoBuTenb. [lepokcuarl MetamioB. Cepa. Amtorponus cepbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA CEpPhI
(B3ammojielicTBHE C METAIIaMU, KUCJIOPOJIOM, BOJIOPOIOM, PACTBOPAMU IIENIOUEH, KHCIOTAMU-OKUCIUTEISIMU).
CepoBoopoa — MoydeHHe, KUCIOTHBIE U BOCCTaHOBUTENbHBIE cBOlcTBA. Cynbduasl. CepHUCTHIN ra3 Kaxk
KHUCJIOTHBIA OKcuf. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHUCTOrO rasza. IlomydeHnue cepHUCTOro
ra3a B IPOMBIIUIEHHOCTH 1 tabopaTtopun. CepHucTas KucioTa u ee conr. CepHbii anrunpun. CepHas KACIOTa.
CBoiicTBa KOHIICHTPUPOBAHHOM U pa30aBlieHHOH cepHOW KUCIOTHL. JleficTBHe KOHIICHTPUPOBAHHOM CepHON
KHCJIOTHI Ha caxap, MeTaJlIbl, HeMeTaJlIbl, Cylbduabl. Tepmudeckas ycToidnBOCTh cynbdaroB. KauecTBeHHast
peaxIus Ha CEPHYIO KUCIIOTY U €€ CONU. TuocepHas Kucioma u muocyisghamal.
A30THErocoelHHEHH 5. DIEMEHTBI TOATPYMITbl a30Ta. O0IIas XapaKTepUCTHKA TTIOATPYTIIIBL.
®dusnueckre CBOWCTBA MPOCTHIX BemiecTB. CTpoeHNe MOJEKYIbI a30Ta. OU3HYECKHEe B XUMHUYECKHE CBONCTBA
azota. [lomydenue a3oTa B MPOMBINIJICHHOCTH U JJaboparopun. HUTpuapl. AMMHak — €ro mojxy4eHue,
(hm3nueckue U XUMHYECKHe cBOHCTBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHuaka. Coi aMMOHHS.
[loBenenue coseit aMMOHHMS IPU HAarpeBaHUHU. AMMHaK Kak BoccTaHoBHUTENb. [IpuMmenenne ammuaka. OKCHIbI
asoTa, ux noxydenue u coiicrea. Oxcua azora(l). Oxucnenne oxcuna azora(ll) kucmopomom. Iumepunzanus
okcunia azota(lV). A3zorucras KucinoTa u ee cod. HUTpUTHI Kak OKHUCITUTENN 1 BOCCTAHOBUTENN. A30THAs
KHCJIOTa — (pU3MYECKHEe M XUMUYECKUE CBOICTBA, moiyueHue. OTHOIIEHHE a30THOH KUCIOTHI K METaIJIaM U
HeMeTaJuTaM. 3aBUCHMOCTh IIPOAYKTa BOCCTAHOBIIEHHS a30THOW KHUCIOTHI OT aKTUBHOCTH METallia U
KOHLIGHTpAIMU KUCIOThL. TepMuueckasi yCTOMUMBOCTh HUTPATOB.

dochopuerocoeauHeHu s Amorponus pochopa. Xumuueckue cBorcTBa hocdopa (peakiuu ¢
KHCJIOPOJIOM, TaJIOT€HAMHU, METAJUIaMH, CJIOKHBIMU BEIIeCTBAMU-OKUCIUTENSIMH, ieniouamu). [lomyuenue u
npumenenue ¢ocdopa. Pochopnsiit anruapua. OprodochopHas u meradochopHas KUCIOTH U UX COJIH.
KauecTtBennas peaxmus Ha oprodocdatel. Paziodcenue opmogpocgopnoii kucromul. Ilupogocghopnas
kucroma u nupogocpamer. @ochunst. Dochun. Xropuowst gpocgopa. Oxcuo gpocgopa(lll), pochopucmas
Kucioma u ee conu.

Y raepo n Amtorpornus yraepoaa. CpaBHeHHE CTPOSHHS U CBOWCTB TpaduTa u anMasa. OyiiepeH Kak HoBast
MoJeKkyisipHas hopma yriepoaa. ['padeH kak MOHOCTION rpaduTa. YTiiepoaHbie HAHOTPYOKH. YTOJIb.
AKTHBHPOBaHHBIN yronb. AncopOrus. XuMmudeckne cBoictsa yris. Kapounsl. ['uaponus kapbuaa Kanpus u
kapOuna amomunaus. KapOuapl mepexoaHbIX METAJUIOB KaK CBEPXIPOUHbIEe MaTepuaiibl. OKCHIBI yIiepoa.
O6pazoBanue yrapHoro rasa IpH HEMOJIHOM CTOPaHUH YTJIA. YTOJb ¥ YTapHBIN Ta3 Kak BOCCTAHOBHUTEIIH.
Peakmus yrapHoro rasa c pacmiiaBaMu menodeit. CHHTE3 (OPMHATOB M OKCAIATOB. YTIIEKUCIBIN ra3. YTosbHas
KHCIOTa U ee coud. [loBeieHne cpelHuX 1 KHCIIBIX KapOOHATOB NMPH HArPEBaHUHU.

K p e M 1 1 1. CBoiicTBa mpocTOro BeuecTsa. Peakiuu ¢ XJ0poM, KUCIOPOAOM, pacTBopaMu mienoueit. Okcun
KpEMHHUS B IpUpoJie U TexHuKe. KpeMHueBsle KUCIOTH M uX conn. [ maponns cuimkaroB. Cuman —
BOJIOPOAHOE COETNHEHUE KPEMHHUSI.

b o p. Oxcun 6opa. bopHas kuciora u ee conu. bypa.



JdemoncTpamumn. 1. ['operue Bomopona. 2. Ilomydenue xiopa (onsIT B mpodupke). 3. OMBITEI ¢ OpOMHOM BOJIOM.
4. OKuCIUTENbHBIE CBOMCTBA pacTBOpa rumoxjopura Hatpus. 5. [ImaBnenue ceprl. 6. ['opeHne cepsl B
kucnopose. 7. Bzaumoeiicteue xxenesa ¢ cepoi. 8. ['openne cepoBomopona. 9. Ocaxnenue cynbpumon. 10.
CaoiicTBa cepHucToro raza. 11. JleiicTBue KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTH HA MEAb U caxaposy. 12.
PactBopenne ammuaka B Bojie. 13. OCHOBHBIE CBOICTBa pacTBOpa aMMHaka. 14. Katanurudeckoe OKUCIICHHE
ammuaka. 15. [Tomyuenne oxcuaa azota(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleficTBre a30THOH KUCIOTHI Ha
menab. 17. Topenue pocdopa B kucinopone. 18. [Ipesparienne kpacHoro gochopa B OBl U €r0 CBEUCHHE B
temHOTe. 19. B3anmogpeiicteue dpocdoproro anruapuaa ¢ Bogoi. 20. Obpasusl rpadura, aMasza, KpeMHus. 21.
l'openwne yraproro raza. 22. TymieHne IIaMeHn YTIIeKACIBIM Ta3oM. 23. PazmokeHne Mpamopa.
JlabopaTopHble onbIThI. 1. [Tomyuenue xnopa u u3yueHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO CBONCTBAMHU
XJIOpcofiepikaux oroenuBareneld. KauecTBeHHas peakiust Ha raoreHuA-uoHbl. 3. CBolicTBa Opoma, Hoia 1 uX
coneit. Pasnoxkenue nmepokcua Bogopona. OKucIeHne nOAuI-HOHOB TIEPOKCHIOM BOJIOPO/Ia B KUCIIOH cpene. 4.
N3yuenue CBOMCTB CEpHOM KUCIOTHI U €€ coseil. 5. M3yuenue CBOMCTB BOAHOIO pacTBOpa aMMHUaka. 6.
CaoiictBa coneit ammonusi. KauectBennas peakuust Ha pocdar-uon. 7. KauecTBeHHas peakuus Ha KapOoHAT-
noH. Paznoxenne runpokapbonara HaTpus. 8. McrpITanre pacTBOpa CHIIMKATa HATPHSI HHANKATOPOM. 9.
O3HaKOMIICHHE ¢ 00pa3IaMy MPUPOTHBIX CHITHKATOB.

IIpakTuyeckast padora Nel. [lonyuenue Bogoposa.

IIpakTuyeckas padora Ne 2. [lomydeHne XJIOpOBOIOPOIa ¥ CONSTHOM KUCIIOTEHI.

IIpakTuuyeckas padora Ne 3. [lonyuyeHre aMMuaka v U3y4EHUE €r0 CBOMCTB.

IpakTnyeckas padora Ned. [TomyyeHne yriaeKucioro rasa.

IIpakTuyeckas padora Ne 5. BeimonHeHre 3KCIIEPUMEHTAIBHBIX 33124 10 TeMe «HemeTasy.
Kontpoabnas paGora Nel no teme «Hemeramnbny.

Tema 2. Metanisl (3049)

O0muitob630pdMIeMeHTOB—MeTaaaoB. CBOWCTBA MPOCTHIX BEIIECTB-METAIUIOB. MeTaTnIecKue
KpHucTajmyeckue pemerky. CriaBbl. XapaKkTepucTUKa Hanboee U3BECTHBIX CIUlaBoB. [lomyuenue u
MIPUMEHEHUE METaJIOB.

HlenmodHBIEMeETa Il JI bl— 00IIast XapaKTePUCTUKA MOATPYIIIBI, XapaKTepHbIE PEaKIIUMN HATPUS 1 KaJHs.
CaoiicTBa 1IeI0YHbIX MeTauioB. [lomydenue menounsix MmetaiuioB. Cona U eAKuil

HaTp — Ba)XHEWIIME COEAUHEHUS HaTpusl. bepuiuinii, Marauii, 1eJI09YHO3EeMENIbHbIE METAITb. Maruuii u
KaJbIWH, UX 00IIas XapaKTepUCTHKa Ha OCHOBE NojiokeHus B [lepuoanueckoii cucteme snementos /1. 1.
Menneneesa u crpoeHust aToMoB. [lonyuenne, pusnyueckue 1 XMMAYECKHE CBOICTBA, IPUMEHEHNE MarHus,
KaJbLUs U UX COeAMHEHUHA. AM(DOTEPHOCTh OKCHAA U THIpoKcuia Oepuiust. JKecTKOCTs BOABI U CIIOCOOBI e
yctpaneHust. Okpacka IiIaMeHH COJIIMHU MIETOYHBIX U MIeTT0OYHO3EMETbHBIX METAIJIOB.

A 5110 M U H 1 . PactipocTpaneHHOCTH B pupoze, pru3ndeckre 1 XMMUYECKUE CBOMCTBA (OTHOLICHUE K
KHCJIOPOJly, TaJIOreHaM, pacTBOpaM KHUCJIOT U IIeJI04eH, aTroMOTepMHus). AMGPOTEPHOCTh OKCHIA ¥ THAPOKCHIA
amomuans. Conu amomunus. [lonHoe paznokeHue BOAOH cojeil alfoMUHHS €O cIa0bIMU JBYXOCHOBHBIMU
KHCIIOTaMU. AJIIOMUHATHI B TBEP/IOM BHjIE U B pacTBope. [Ipumenenue amoMunus. Coedurenus anoMuHus 8
HUSUWUX CMENEHAX OKUCTEHUS.

OnoBowucBHH e 1. PU3NUecKre U XUMUYECKHE CBOMCTBRA (Peakliu C KHUCIOPOIOM, KHCIOTaMH),
npumenenue. Comnu onoBa(Il) u ceurna(ll). CBUHIOBEII aKKyMyJIATOP.

MeTanabl 100OYHBXIOATPY I OCOOEHHOCTH CTPOCHHUS ATOMOB ITEPEXOAHBIX METAILIOB.

X p 0 M. ®u3nUECKHE CBOWCTBA, XUMHUUECKUE CBOWCTBA (OTHOLIEHHE K BOJSHOMY Napy, KUCIOPOLY, XJIOpY,
pacTBopam KHUCIIOT). MI3MeHeHre OKUCIUTENbHO-BOCCTAHOBUTENBHBIX M KUCJIOTHO-OCHOBHBIX CBOWCTB OKCH/JIOB
Y THIPOKCUIOB XpPOMa C POCTOM CTEHEHH OKHUCIEHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
xpoma(Ill). Oxucnenue coneit xpoma(Ill) B xpomatsl. B3anmHbIe Iepexoipl XpOMAaTOB U AUXPOMATOB. XPOMAThI
U TUXPOMATHI KaK OKHCITUTEIH.

MapraHen— ¢uU3NIECKre U XUMHUIECKHE CBOMCTBA (OTHOIIEHHNE K KHCIOPOIY, XJIOPY, paCTBOPaM KHCIIOT).
Oxcun mapranna(IV) xak okuciuTens U KaTanu3arop. [lepmanranaT kaaus Kak

okucnutenb. Maneanam(VI) xanus u eco ceoticmea.

K e 1 e 3 0. Haxoxaenue B mpupojie. 3HaUSHHUE JKeJie3a sl Oprann3Ma denopeka. Ou3ndeckre CBOMCTRA
xene3a. CIijiaBbl JxKeles3a ¢ yriiepoaoM. XUMAYeCKHe CBOICTBA jkene3a (B3auMOJIeHCTBUE ¢ KUCIIOPOIOM,
XJIOpOM, CEpOH, yTIiieM, KUCIOTaMu, pacTBopamH coseit). CpaBHEHHE KUCIOTHO-OCHOBHBIX M OKHUCIIUTEIBHO-
BOCCTaHOBHUTENBHBIX CBOMCTB ruapokcuaa xenesa(ll) u runpokcnna sxeneza(lll). Conm xenesa(ll) u
skenesa(lll). Meroast mepeBosa coneit xxene3a(ll) B



couu xene3a(lll) u oopaTHo. OkucnuTeNbHBIE CBOMCTBA coeaunenuit sxenesa(lll) B peakuusax ¢
BOCCTaHOBHUTEISIMHU (MOIUIOM, Mebi0). [lmannaHbIe KOMIUIEKCHI JKkeme3a. KauecTBeHHbIE peakiliy Ha HOHbI
xeneza(Il) u (III).

Me 1 b. Haxoxnenue B pupojie. Pusnueckre 1 XUMUIECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOPOIOM,
XJIOpOM, cepoi, kucmoramu-okucautensimu). Comn meau(Il). Meansrit kymopoc. AMmuakatsl Meau(l) n
meau(1l). [Tomyuenne okcuna menn(l) Boccranosnennem ruapokcuna meau(ll) rimoxo3on.

Cepe6po. Dusnueckre 1 XUMAYECKHE CBOMCTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM, KUCIIOTAMH-
okuciuTelsiMe). OcaxaeHne OKcHaa cepedpa Mpyu ASHCTBHUH MIEI0YH Ha COIN cepedpa. AMMHaKaTsl cepedpa
Kak okuciurenn. KauecTBeHHas peaknys Ha HOHBI cepedpa.

30710 To0. Duznveckre U XUMUUECKUE CBOMCTBA (B3aUMOACHCTBHE C XJIOPOM, «IapCKOH BOAKOI». CriocoObI
BBIJIEJIEHUS 30J10Ta U3 30JI0TOHOCHON TOPOIBI.

Il n 1 x. PuU3HUYECKHE U XUMHIECKHE CBOMCTBA (B3aNMOICHCTBHE C TAIOTCHAMH, KHCIIOPOIOM, CEPOH,
pacTBopamMH KHUCIIOT U miesioueit). AM(OTEpHOCTh OKCHAA M THIPOKCHIA IIUHKA.

P Ty 1 5. [IpencraBnenue o cBoMCTBaX PTYTH U €€ COCTUHCHUSIX.

Jemonctpanuu. 1. Komexmus meramnos. 2. Komnekus MmurepanoB u pya. 3. Komreknus « AmoMuHui. 4.
Komnexnus «Kene3o u ero cruassl» 5. B3aumoneiictBre HaTpus ¢ Bogoi. 6. OkparmBaHue TUIAMEHH COJISIMH
HIEJIOYHBIX U MIETOYHO3EMENbHBIX MEeTAIUIOB. 7. B3anMoneiicTBue kanpuus ¢ Bonoii. 8. [InaBneHne amoMuHuUs.
9. BlanmogpeiicTBre amoMuHus co menousio. 10. BanMopeiicTBre XpoMa ¢ COITHOM KHCIOTOM 03 AoCTyma
Bo3ayxa. 11. Ocaxxnenne ruapokcuaa xpoma(lll) u okucnenue ero nmepokcuaoM Bomopoaa. 12. Blanmasie
Mepexo/Ibl XpOMaTOB U JuxpoMatoB. 13. Pa3noxenue nuxpomara ammonus. 14. Amromorepmust. 15. Ocaxaenue
runpokcuna sxenesa(lll) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa U3 ero coineit JelicTBUEM MeTH.
JlaGopaTopHbie onbIThL. 10. OxpammBaHie MIaMEHN COSIMHEHUSAMH IEI0YHBIX MeTaioB. 11.
O3HaKOMJICHHE ¢ MUHEPAIAMU U BaKHEUIITUMHU COCTUHEHUSIMH IISIOYHBIX MeTaiioB. 12. CBoiicTBa
COCIMHCHHM MIETOYHBIX MeTaIIOB. 13. OxpalivBanue MIaMeHU COMISIMU IIeIOYHO3EMENIbHBIX METalIoB. 14,
CaoiicTBa Maruus u ero coenuHeHuid. 15. CpolictBa coennnennii kanpuus. 16.Kectkocts Bogsl. 17.
BzaumopeiicTBre anfoMUHUS C KUCIOTaMH U 1menodaMi. 18. AMdoTepHbIe CBOMCTBA THAPOKCHIA aTFOMUHHS.
19. Csoticmesa ono6a, ceunya u ux coedunenuti. 20. CoiictBa coneit xpoma. 21. CBolicTBa Maprasiia u ero
coequHeHmit. 22. M3ydyenne muHepasos xkenesa. 23. CBolicTBa xkene3a. KauecTBeHHBIC PeakIliy HAa HOHBI
xenesa. [lomyuenne okcuma meau(l). 24. CpoiicTBa Menu, ee CIUTaBOB U coeAnHeHuil. 25. CBoiicTBa IMHKA U
€ro COeIMHEHUM.

IpakTnyeckas padora Ne6. [Tomyuenne roppKoii coin (CEMUBOJHOTO Cyb(ara MarHus).

IIpakTu4yeckas padora Ne 7. [TonydyeHne aqtOMOKaIUEBbIX KBACLOB.

IIpakTuyeckas padora Ne8. BrinosnHeHNnEe SKCIEpUMEHTANBHBIX 3a4a4 10 TeMe «MeTalbl TI1aBHbIX
MOATPYIIID».

IIpakTuyeckast padora Ne9. [losryuenne MeTHOro Kynopoca.

IIpakTuyeckas padora Nel(. [Tonydyenue xene3Horo Kymnopoca.

IIpakTuyeckasi padora Ne 11. BrinosiHeHHE SKCIIEPUMEHTANBHBIX 33724 10 TeMe «MeTauibl TOOOUHbIX
MOATPYIIID».

KonTpoabnas padora Ne 2 o teme «MeTtamib».

Tema 3. CTpoenue aTroma. XumMuiyeckas cBs3b (84)

CrtpoenueartoMa. Hykmunael. M3oTonsl. Tunsl pagnoakTHBHOTO pacnaga. TepMosiepHbIi CHHTES.
[Tonmy4yeHne HOBBIX d51eMeHTOB. SaepHble peakunu. CTpoeHHe 3JeKTPOHHBIX 000J1049ek aToMoB. [Ipeacrasienue
0 KBaHTOBOU MexaHuke. KBaHTOBBIC uncia. ATOMHbIC opOuTanu. Paguyc atoMa. DIeKTpOOTPULIATEIEHOCTb.
XuUMHUYeECKasc B3 b. Bunsl xumnueckoii cBsa3u. KoBaneHTHas CBSI3b U €€ XapaKTEPUCTHKH (AJIMHA CBSI3H,
HOJISIPHOCTb, NOJSIPU3YyEMOCTh, KPATHOCTh CBsI3H). MIOHHAs cBsA3b. MeTainyeckas CBsI3b.

CTtpoenueTBep bl XTe i Kpucrannnueckue u amopdHble Tena. TUMBI KPpUCTANTUYECKUX PEIIeTOK
METAJIJIOB M HOHHBIX COEIMHEHUI. MexXMOeKyIsipHble B3auMoJiecTBUA. BomopoiHast cBA3b.

JdemoncTpamnu. 1. Kpucrammmdeckue pemeTku. 2. Moaenu MOneKyl.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYeCKUX peakuui (17q)
TennoBoiidodhpdpekTXUMHUUECKOHNPeEaKIIHU U DHIOTEPMUIESCKUE U IK30TEPMUUECKUE PEAKIIHH.
3akoH ['ecca. Temora oOpa3oBanus BemecTBa. JHeprus cBs3u. [lonstue 06 sHTansnuu. [lonsarue 06
sHTponuK. BTopoii 3akoH TepMoanHaMuku. DHeprusi [ m60ca 1 KpUTepur caMONpPOU3BOILHOCTH XUMUYECKON
peaxiuu.

CKOpPOCTBXHUMHUUYECKHUXPEaKI U HUee 3aBUCUMOCTb OT IPUPO/IBI pEArnpyIOLINX BEIIECTB,
KOHIICHTPAIINH PEareHTOB, TEMIIEPaTypbl, HATHYHUS KaTalIu3aTopa, IJIOHIa i TOBEPXHOCTH PEArupyIOIINX



BellecTB. 3aKoH JekcTByroMX Mace. IIpaBuno Baut-T'odda. [Torstre 006 3Heprun akTUBAIIUK U 00
SHEPreTHYECKOM Npoduie peakiuu. [ OMOreHHBIN ¥ reTeporeHHbIN KaTauu3. [IpuMepbl KaTaTHTHUECKUX
MPOLIECCOB B TEXHHUKE U B KHBBIX OpraHm3mMax. GepMeHThl KaKk OMOJIOTrHYeCKHe KaTalu3aToOPHI.
OOpaTtuMBblepeaknu U Xumudeckoe pasHoBecue. [Ipunnun Jle Hlarense. KonctanTta paBHoBecHsI.
PaBHoBecue B pacTtBopax. KoncranTtel guccoruaiuu. Pacaer pH pacTBOpOB CHUIIBHBIX KUCIOT U IIEJIOUEH.
Ilpouseedenue pacmseopumocmu.

PagakTtuBHOCTHUMETa o B. [loHITHE O CTaHIAPTHOM 3JIEKTPOJAHOM MOTEHIIMANIE U
SIEKTPOABIKYIIEH CHjIe peakiui. X UMHUIECKHEe UCTOYHUKH TOKA: TaTbBAHMYECKUE SIIEMEHTHI, aKKyMYJISTOPHI
Y TOTUTMBHEIE 3JIEMEHTHI. DJIEKTPOIIN3 PACIIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. 3aKOHbL 21eKMPOAU3A.
JdeMoncTpammu. 1. Dk30TepMHUYECKUE U SHAOTEPMUUECKHE XUMUYECKHE peakiuy. 2. TemnoBsle sIBIeHUS IPU
PpacTBOPEHHUH CEPHOM KUCIOTHI U aMMHUAYHOM CeNMUTPHI. 3. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT IPUPOIBI
BEIIECTB Ha IPUMEpPE B3aNMOICHCTBUS PaCTBOPOB PA3IMYHBIX KUCIOT OJWMHAKOBOW KOHIICHTPAIINH C
OJTMHAKOBBIMU KyCOUYKaMH (TpaHyJlaMH) IIMHKA ¥ OJJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IUHKA,
JKeJe3a) ¢ pacTBOPOM COJITHOM KHCIOTHL. 4. B3anMonelcTBIE pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMu
THOCYNb(aTa HATPHUS Pa3TUIHON KOHIIEHTPAIIUN U TEMIIEpaTyphl. 5. Pa3noxkeHne mepokcuma BOA0poaa ¢
MTOMOIIIFIO HEOPTAHWMYECKUX KaTaIH3aTOPOB U MPUPOIHBIX 00BEKTOB, COAEPKAIINX KaTanasy.
JlabopaTopHbie onbIThI. PaKTOPHI, BIUSIOIINE Ha B3aMMOAEHCTBIE METaJIa C pACTBOPaMH KHUCIIOT.
CMmerneHre XMMHYECKOTO PABHOBECHS TPY YBEITMYECHUHN KOHIIEHTPAIIMU PEareHTOB U IPOAYKTOB.26.
Karanutrueckoe pa3nokeHne IepoKCcHIa BOIOpoIa

IIpakTuyeckass padora Nel2. CkopocTh XUMHUECKOM peakIuu.

IIpakTuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kountpoabhas pa6ora Ne3. TeopeTrueckrie OCHOBBI XUMUHU.

Tema 5. Xumnueckas Texnosorus (74)

OCHOBHB ENPHUHUUNBIXUMUUYECKOUTEXHONTOTUU. [IPOU3ZBONCTBOCEPHOMUKHUCTOT
bl KOHTaKTHBIM crIoco0oM. Xumu3M nporiecca. CrIpbe T POU3BOICTBA Cep-

HOM KUCNOTHI. TexHomoruueckas cxema npolecca, mpouecchl U anmaparsbl.

IIpou3BoOACTBOAaMMUaK a. XuMU3M npoiiecca. OnpeaeneHre ONTUMAaIbHBIX YCIOBHUM MPOBEICHHUS
peakuuu. [IpuHIMO OUPKYISIUUU U €ro peaanu3alys B TEXHOJIOTHYECKON CXeMe.

MeTannypru s UepHas metamryprus. JloMeHHBIH npoliece (ChIpbe, YCTPOHCTBO JOMEHHON MeUr, XUMU3M
nporecca). [Ipor3BoICTBO CTaIM B KUCIOPOAHOM KOHBEpPTEPE U B AJIEKTpoIeyax.
OpranuuecKkuiucuHTe 3. Cunmesvl Ha ocHoge cunme3-2aza. [Ipou3BOACTBO METaHOJIA.

DKOJOTHS U Mpo0dieMa OXpaHbl OKPYKaroIIel cpebl. 3eeHas XUuMusl.

JdemoncTpanuun. 1. Ceipbe U1l MPOU3BOACTBA CEPHOM KUCIOTHL. 2. Mojens kutsiiero ciios. 3.2Kenesnas pyna.
4. O6pa31pl CILIABOB JKeye3a.

Tema 6. Xumus B ObITY M Ha cJ1y:k0e o0mecTBa (94)
Xumust uind. JKupsel, Oenku, yriaeBobl, BUTaMHHBL [IniieBbie 700aBkH, MX Kiaccudukaius. 3anpeneHHble 1
pa3pelnieHHbIe HIIEBbIe 100aBKHU. JlekapcTBeHHbIe cpencTBa. Kpacku u murmenThl. [IprHINTIBL OKpamuBaHus
TKaHe#. Xumus B ctpoutenberse. Llement, 6eTon. Ctekiio u kepamuka. TpaauiinoHHbIE M COBPEMEHHEIE
Kepamuueckre Marepuaibsl. CBepXIpoBoasmias KkepaMmrka. bertoBas xumus. Ot0ennBaroniue cpeacTsa. XuMHS
B CEJIbCKOM X03sicTBe. MHCEKTUIINABI 1 iecTHIUbL. CpecTBa 3auThl pacTeHuid. Penennentsr. OcobeHHOCTH
COBpEeMEHHO! Hayku. MeTooIoTHs HayqyHOTo ucciefoBanus. [lpogeccus xumuxa. Mamemamuyueckas xumus.
[Nouck xumuueckoii uadopmanmu. Paboma ¢ bazamu OaHHbIX.
Jdemoncrpauuu. 1. [Tumessie kpacurenu. 2. Kpamenne tkaneit. 3. OrGenuBanue Tkaneil. 4. Kepamuueckue
Martepuainsl. 5. I{BetHbie crekia. 6. Komneknus « TOMIHUBO U €ro BUIBI».
JlaGopaTopHbIe ONBITHI. 27. 3HAKOMCTBO C MOIOLIUMH CPEJICTBAMHU. 3HAKOMCTBO C OTOSIIMBAIOIIUMHU
cpeacramu. 28. Knen. 29. 3HaKOMCTBO ¢ MUHEPAILHBIMHU YIOOPEHUSIMY U U3Y4YEHUE UX CBOWCTB.
Kontpoannas padora Ne 4. MiTorosast KOHTpoJbHas paboTa.

Y4eOHO-TeMaTHYeCKUH IVIaH

11 xaacce (3 4 B Heaero, Bcero 102 u)

B mom uucne
Homep Konauuecmeo

Tema
membul yacoe




npakmuuecKkue KOHmMpObHbIE
pabomul pabomul

Hemeranibi

31 5 1
MeTanibl

30 6 1
Ctpoenue aToMa. XumMuieckas 8
CBSI3b
OcHOBHBbIE 3AKOHOMEPHOCTH
MPOTEeKAHUS XUMHUYECKUX
peakuuit 17 2 1
XuMnyeckasi TeXHOJIOTUS

7 - -
Xumus B OBITY M Ha cJIyxOe
odmectBa (114) 9 ) 1

HUTOI'O: 102 13 4




