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IHosicHuTeNLHAA 3aNUCKA

Pabouas mporpamma pazpaboTaHa Ha OCHOBE:

1. Tlpukaza Munobpuayku Poccum «O06  yTBepkmeHnu  QeaeparbHOTO
roCyapCTBEHHOT0  00pa3oBaTebHOIO  CTaHAAapTa  CpPEJHEro  OoOIIero
oOpazoBanus» ot 17.05.2012 Ne413 (c u3BMEHEHUSIMMU )

2. I'bOY COLI noc. AnexkceeBckuit

3. .ABTOpckas mporpamMma 1o Kypcy «Xumus gaa 8-11  kiaccos
oOmreoOpazoBarenbHbiX yupexaeHuit»y O.C. [NaOpuensna, M:/Ipoda- 2016r.-
128c.

YMK: oOyuenue Begercs mo yueOHuUKYy «Xumus», Epemuna B.B., Ky3smenko

H.E., M:/Ipoda-2019 r., 10xmacc.
OOyuenue Bexaercss no ydeOHuUKY «Xumus», Epemuna B.B., Ky3spmenko H.E.,
M:Jlpoda-2020 r., 11 knacc.

B mporpamme peann3yeTcss BOCHUTATEIbHBIN MOTEHIMAJ COTJIACHO MPOrpaMMme

BOCIIMTAHHA B pasaciiax: OCHOBHBIC ITOHATHUA OpF&HH‘-ICCKOfI XUMUH, YITICBOJAbI



Ilnanupyemble pe3yJbTAThl OCBOCHUSN Y4eOHOI0 NpeaMera « XuMHs» Ha
yriy0JIeHHOM YPOBHE CpeIHero oouero o0pa3oBanus
I[lnanupyemMble JHYHOCTHBIE Pe3YyJbTAThl OCBOCHHUSA YYEOHOro Impeamera
«XuMus» Ha yriryOJeHHOM YpPOBHE
[lnanupyeMbIMH JHYHOCTHBIMHU Pe3yJbTaTaMH B paMKaX OCBOCHHUS y4eOHOTO
npeaMeTa « XUMHUSH Ha yriIy0JIeHHOM YPOBHE SIBJISIIOTCS !
B chepe oTHOmeHM# oOydaromuxcs K cede, K CBOeMY 370POBbIO, K IIO3HAHUIO CEO:
® TMIPUHATHE W PEATU3AIMIO IICHHOCTEH 30pPOBOTO M 0O€30MacHOTO o0pa3a KU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYIECKOMY U TICUXOJIOTUUECKOMY 3710POBbIO;
® HEMNpUATHE BPEIHBIX MPUBBIUCK: KYPEHUsI, YIIOTPEOJICHHS alIKOT0JIs, HAPKOTHKOB;
B cdepe oTHOLICHHMIT 00YyJaIOMMXCs K OKPYXKAOIIEMY MHUPY, K JKUBOW IIPUPOJE,
XYJI0’)K€CTBEHHOM KYJIBTYpE:
® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH,
3HAYMMOCTh HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIAJICHUE
JOCTOBEpHON MH(MOPMAIHEH 0 MEPEIOBBIX JOCTIKCHHUSIX U OTKPBITHSIX MHPOBOM
U OTCUYECTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;
® TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE caM000pa30BaHHUIO, HA
NPOTSHKEHUW BCEM  KWM3HHU; CO3HATEIbHOE OTHOIICHHE K HENPEepPhIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCIEIIHOW MPOoQecCUOHATBbHOW M OOIIECTBEHHOM
JIeSITCILHOCTH;
® DKOJOTHYECKas KyJIbTypa, OCpEKHOE OTHOIICHUE K POTHOMN 3eMJie, MPUPOTHBIM
oorarctBaM Poccum m Mupa, MOHWMAaHHWE BIUSHHS COIHATHHO-YKOHOMHUYECKHUX
MIPOIICCCOB HA COCTOSTHUE TPUPOTHON M COIMAIBHOM CpeJibl, OTBETCTBEHHOCTH 3a
COCTOSIHUE  TIPUPOJHBIX  PECYpCOB, yMEHMM H  HABBIKOB  Pa3yMHOTO
MIPUPOJIOTIOIB30BAHUS, HETEPIIMMOTO OTHOIICHUS K JCUCTBUSAM, MTPHHOCSIUM
BpE/l PKOJIOTHH; TPHOOPETEHHE OIBITA SKOJIOTO-HAIPABICHHOM eI TCIILHOCTH.
B cdepe orHOmeHui oOyyammumxcs K Tpyay, B cdepe  comMaabHO-
SKOHOMMYECKHUX OTHOIIICHUN:
® OCO3HaHHBIM BBIOOp Oyaymied mnpodeccuu Kak MyTh U CHOCOO peanu3aiuu
COOCTBEHHBIX KU3HCHHBIX IIJIAHOB;
® TOTOBHOCTH OOYYArOIIUXCSI K TPYAOBOH MpodheCcCHOHATHLHOM NEeATeTbHOCTH KaK K
BO3MOXXHOCTH YYacCTHs B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBCHHBIX,
OOIIeHAITMOHAIBHBIX MPOOIIEM;
® TOTPEOHOCTh TPYAWUTHCS, YBAXKEHUE K TPYyAy U JIOISAM TPyJa, TPYAOBBIM
JTOCTIKCHHSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K
Pa3HBIM BHJIaM TPYIOBOM NESITCIIBHOCTH.
Ilnanupyemble MeTanpeaMeTHbIe Pe3yJabTaThl OCBOCHUS Y4eOHOTO IMpeaMeTa
«XuMusD» HA YTIIYyOJICHHOM YPOBHE
IlnanupyemMble MeTanpeaMeTHbI€ PE3YNIbTaThl B paMKaX OCBOCHHS Y4eOHOTO
npeaMera «XUMHUS» Ha YIIyOJICHHOM YpOBHE TIPEACTABICHBI TpeMsl TpyIIaMu
yHUBEpCaIbHBIX yueOHbIX AevicTBuit (Y'Y ).
PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIEe 1eliCTBUSA
BBINYCKHUK HAYYMTCS:
® CaMOCTOSITENIbHO OMNpPEIENITh I, CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIC
3a/1a4uu B 00pa30BaTEIbHOM JAEATEILHOCTH U KU3HEHHBIX CUTYaIIHSIX;




OLICHMBATh PECYPCHI, B TOM YHCJIE BPEMS U JAPYTH€ HEMAaTepUabHBIE PECYPCHI,
HEOOXOUMbIE AJI JOCTUKEHHSI IOCTaBJICHHOI paHee 1eNu;

COIMOCTABIISATh UMEIOUIUECS BO3MOKHOCTU U HEOOXOJUMBIE IS TOCTHKEHUS LIETU
pecypchl; — OpPraHU30BBIBaTh 3(PPEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTHKEHUS IIOCTABIEHHOM LIENH;

OIIPEIENATh HECKOJIBKO IMMyTEH JOCTHKEHHUS ITIOCTABIECHHOM LIECIIN;

BbIOMpaTh ONTUMAJIBHBIN IMyTh JOCTHXKEHUS LENIH € ydyeToM 3((PEeKTUBHOCTH
pacxo/10BaHus PECypCOB U OCHOBBIBASICh Ha COOOPaXEHUSIX ITUKU U MOPAJIH;
3a/laBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO ONPEIEIUTh, YTO LEIb
JOCTUTHYTA,

COIIOCTABJIATH ITOJYYEHHBIM PE3YNbTAT NESITEIBHOCTH C IOCTABJICHHOM 3apaHee
LENBIO;

OLICHMBATh TIOCIEACTBUS JOCTHKEHHUs IIOCTaBJICHHOW LEIU B JACITEIBHOCTH,
COOCTBEHHOM XU3HU U KU3HU OKPYKAIOIIMX JTHOAEH.

Ilo3naBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

BhINyCKHUK HAYYUTCH:

KPUTUYECKU OLIEHUBATh U MHTEPHPETUPOBATH UH(OPMAIUIO C PA3HBIX MO3ULIUN;
pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNS B UHPOPMALIMOHHBIX HCTOYHUKAX;
UCIIOJIB30BAaTh  pPa3jM4HbIE  MOJCIIBHO-CXEMAaTHYECKHME  CpeAcTBa  JUIA
MPEICTABIICHUS BBIABICHHBIX B MH()OPMALIMOHHBIX HCTOYHUKAX MPOTUBOPEUNIA;
OCYUIECTBJISITh Pa3BEPHYTHI MH(OPMAIIMOHHBIA TOUCK U CTABUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHbIC) 3a/1a4H;

UCKaTh U HAXOJUTh 000OILIEHHBIE CIIOCOOBI pelIeHUs 3a/1a4;

IPUBOJUTH KPUTHUECKHE apIyMEHThI KaK B OTHOILEHUH COOCTBEHHOTO CYK/IEHUS,
TaK U B OTHOIIIEHUH IEUCTBUH U CYXKJICHUN APYroro;

aHAIM3UPOBaTh U MPEe0OPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIUY;
BBIXOJUTh 32 PaMKH Y4YEOHOro MpeAMeTa U OCYIIECTBIIATH IEJEHANPaBICHHbBIN
MOUCK BO3MOYKHOCTH IIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB IEUCTBHUS;
BBICTpAauBaTh HHJMBUIYaJbHYIO O0Opa30BaTEIbHYI0 TPAaEKTOPHIO, YUUTHIBAs
OTrpaHUYEHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHUS;
MEHATh U YAEP>KUBATh pa3HbIE MO3UIIMM B MO3HABATEIBHOUN NEATEIbHOCTU (OBITh
YUYEHHKOM M yuuTeseM; (popMyInpoBaTh 00pa30BaTEIbHbIN 3aIpOC U BBINOJIHATH
KOHCYJIbTATUBHBIE (PYHKIIMU CAMOCTOSITENIbHO; CTaBUTh MPO0OJIeMy U paboTaTh HaJ
€€ pEUIEHUEM; YIPABIATH COBMECTHOM IIO3HABATEJIIBHOW JESITEIBHOCTBIO M
MTOTYUHSITHCS).

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS

BpInyCKHUK HAy4YUTCS:

OCYULIECTBJISTh JI€JIOBYK0O KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKaMH, TaK H CO
B3pOCIbIMH (Kak BHYTpH 0OOpa3oBaTeNbHOM OpraHu3aluv, Tak M 3a €€
npejenamu);

P OCYIIECTBICHUH IPYIIIOBON pabOThI OBITh KaK PYKOBOJUTENIEM, TaK U WICHOM
MPOEKTHOM KOMaHJbl B pa3HbIX poyisX (TeHepaTopoM HJIEeH, KPUTHKOM,
VCITOJIHUTEJIEM, TPE3EHTYIOLIUM U T.11.);

pPa3BEPHYTO, JJOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3PEHHS C MCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) A3BIKOBBIX CPEJCTB;




pacno3HaBaTh KOH()JIMKTOTEHHbIE CUTYallMKM U NMPEAOTBPAIaTh KOHMIUKTHI O UX
aKTUBHOM (pa3bl;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B YCIOBHSX  BUPTYaJbHOTO
B3aUMOJICUCTBUS (MJIM COUYETAHUS PEATBHOTO U BUPTYaIbHOIO);

COIJIaCOBBIBATh MO3HMIIMM YJIEHOB KOMaHAbl B Ipoliecce padOThl Haja OOIIHUM
POYKTOM/PEIICHUEM; — MIPEACTABIIATH myOJIUYHO pe3yabTaThl
WHJVMBUAYAJIBHOW U TPYIIIOBOM AEATEIbHOCTH, KaK MEpe] 3HAKOMOMW, TaK U Mepe
HE3HAKOMOU ayIUTOPHUEH;

noa0upaTh MapTHEPOB JJIA JIEOBOM KOMMYHUKAIIMHM, MUCXOIS U3 COOOpaKeHUt
PE3yJIBTaTUBHOCTH B3aUMOJECHCTBHUS, @ HE JIMYHBIX CUMITATHUM;

BOCIPUHUMATh KPUTHUYECKUE 3aMEUaHHsI KaK pecypc COOCTBEHHOTO pPa3BUTHS,
TOYHO M €MKO (GOpMYIHpPOBATh KaK KPUTHYECKHE, TaK M OAOOpHUTEIIbHbIC
3aMEeYaHMsl B aJpec JPYrux JIoAel B pamMKax JeloBOM W 00pa3oBaTelIbHON
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOYHBIX CYXKICHHM.
IInanupyemble mnpeaMeTHbIe Ppe3yJbTaThl OCBOCHUS Y4e€OHOro mpeaMmeTa

«XuMUS» HA YTIIyOJIECHHOM YPOBHE

B pesynbrare uzydeHuss y4yeOHOro mnpeamera «XUMHUsS» Ha YPOBHE CpPEIHEro

oOmiero o0pa3oBaHMsl BBITYCKHUK Ha yri1yOJ€HHOM YPOBHE HAYUUTCS:

packpbIBaTh HA MpUMEpax pojib XUMUU B (HOPMUPOBAHUU COBPEMEHHOW HAay4YHOI
KapTHHBI MUpPA U B MPAKTUYECKOU ESITEIBHOCTH YEJIOBEKA, B3AMMOCBA3b MEXKIY
XUMUEU U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

COMNOCTABJATh HUCTOPUYECKUE BEXW PA3BUTUS XUMHUU C HUCTOPUYECKUMHU
NepuoJaMy pa3BUTHS TPOMBINUICHHOCTH W HAyKU [JIs MPOBEACHUS aHAIU3a
COCTOSIHUS, ITyTEN Pa3BUTHUS HAYKU U TEXHOJIOTHM;

aHaJM3UPOBAaTh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSS TMOJIOKECHUS
OCHOBHBIX XUMHUYECKUX TEOPUH: XHUMHUYECKOrO CTPOCHUS OPTraHUYECKUX
coequHenui A. M. byrnepoBa, CTpoeHMsT aroMa, XUMHUYECKOW CBS3H,
AJIEKTPOJUTUYECKOW JUCCOIUAIMM KHUCJIOT, OCHOBAaHMMW M COJIEHM, a TaKkKe
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY CBONCTBAMU BEIIECTBA U
€ro COCTaBOM U CTPOEHHUEM;

MPUMEHSTh MpaBUJIa CHUCTEMATUYECKOM MEXIAYHAPOJHON HOMEHKJIATyphl Kak
CpEACTBa pa3InueHus U UACHTU(UKAIIUU BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
COCTaBJISAITh MOJIEKYJIIPHbIE M CTPYKTYpHbIe (OPMYJIBI HEOPraHUYECKUX U
OpraHUYECKUX BEHIECTB KaK HOCHUTEJIE MH(pOpMAIMK O CTPOCHHUM BEIIECTBA, €T0
CBOMCTBaX U MPUHAJICKHOCTHU K ONPEICICHHOMY KJIacCy COEMHEHMUI;

OOBSCHATHh TMPHUPOAY M CIIOCOOBI 00pa30BaHUsI XUMUUYECKOW CBSI3M: KOBAJICHTHOUN
(mOJIIpHOM, HEMOJSPHOI), HMOHHOW, METANIMYECKOW, BOJIOPOJHOW C LEJIbIO
ONpeIeSICHUs] XUMUYECKOW aKTUBHOCTH BEIIECTB;

XapakTepu30BaTh (U3MUECKHUE CBOWCTBA HEOPTaHUYECKHX M OPTaHUYECKHX
BEILIECTB U YCTAaHABIMBATh 3aBUCUMOCTh (DPU3MUECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKY;

XapaKkTepru30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUUYECKUX CBOMCTB MPOCTHIX
BEILIECTB, BOAOPOAHBIX COETMHEHH, BBICIIINX OKCUAOB U THIPOKCH/IOB;
NPUBOJUTHh MPUMEPHl XUMUYECKUX PEaKIHil, PacCKpPbIBAIOIIUX XapaKTEpPHbIE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX M OPraHUYECKUX BEHIECTB HU3YyUYECHHBIX
KJIACCOB C 1IEJIbI0 UX UJIEHTU(DUKAIMU U OOBSICHEHUS 00JIaCTU TPUMEHEHUS;



OIIPENENATh MEXaHNU3M PEAKLMU B 3aBUCUMOCTH OT YCJIOBMI NPOBEIECHUS PEAKIIUU
U IPOrHO3UPOBATH BO3MOXKHOCTh MPOTEKaHUS XMMHUYECKUX PEAKIMil HAa OCHOBE
TUTIA XUMUYECKOU CBSI3U M aKTUBHOCTHU PEareHTOB;

yCTaHaBIMBAaTh 3aBUCUMOCTb PEAKUHMOHHOM  CHOCOOHOCTH  OPraHUYeCKHX
COEIMHEHUI OT XapaKTepa B3aMMHOI'O BIIMSHHS aTOMOB B MOJIEKYJIAaX C LIEJBIO
IIPOrHO3UPOBAHUS POTYKTOB PEAKIINU;

YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakIUMM M CMEIICHUs
XMMHUYECKOTO PABHOBECUS OT pa3IMYHbIX (DAKTOPOB C LEJBIO ONpEAEIICHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

YCTaHAaBJIMBAaTh TI'E€HETUYECKYID CBSI3b MEXJY KJIaccaMd HEOPraHWYeCKHX U
OpraHMYECKUX BEUIECTB [JIsi OOOCHOBAaHWS NPUHLMIHAIBHON BO3MOKHOCTH
MOJIYYEHHUS] HEOPraHUYECKUX M OPraHMYECKUX COEAMHEHUH 33JJaHHOTO COCTaBa U
CTPOEHUS;

N0JIOMPAaTh PEareHThl, YCIOBUS U ONPEAEIATh MPOIYKThl peaKLUi, MO3BOJISIOMINX
peann3oBaTh JaOOPaTOPHbBIE U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEHHs BaXKHEUIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

ONPENENATh XapaKTep cpeAbl B pe3ysbTaTe THUAPOJN3a HEOPTaHWYECKUX U
OPraHUYECKUX BEIIECTB, W TPUBOAWTH TMPUMEPHl THAPOIU3a BEIIECTB B
NOBCEJHEBHON MW3HMU YEJOBEKa, OMOJIOrMYECKUX OOMEHHBIX Mpoleccax u
MPOMBIIIIIEHHOCTH;

IPUBOJUTH TPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI B MPHUPOJE,
IPOU3BOACTBEHHBIX  IpoLleccax M JKU3BHEHCATENIbHOCTH  OpraHU3MOB;
00OCHOBBIBaTh MPAKTUUECKOE HCIIOJIb30BAHUE HEOPraHMYECKUX M OPraHMYECKUX
BELIECTB U UX PEaKUUi B IPOMBILIIEHHOCTH U OBITY;

BBIMOJHATh XUMHUYECKUHA DSKCHEPUMEHT [0 pacHO3HaBaHUIO U TMOJYYEHUIO
HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB, OTHOCAIIMXCS K Pa3IM4HbIM Kjaccam
COEJIMHEHUW, B COOTBETCTBUHU C MpaBUJIAMHU M IpUeMaMu 0e30MacHOi paboThl C
XUMHUYECKMMH BEIIECTBAMM U JJAOOPATOPHBIM 000PYI0OBAaHUEM;

IPOBOJNTH pacueThl HA OCHOBE XMMHUYECKUX (GOpPMYyNT M YpaBHEHHH peaklui:
HaXO0XJIEHUE MOJIEKYJSIpHON (OpMyJibl OpPraHUYECKOTO BEIIECTBA IO €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB WJIM IO
OpOAYKTaM CrOpaHMs; pacueTbl MacCOBOM JIOMM (Macchl) XHMHUYECKOTO
COCMHEHMsI B CMECH; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKlUu, €CJIU OJHO M3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH);
pacyeTbl MaccOBOM MJIM OOBEMHOW JOJM BbIXOJA MPOJAYKTAa PEAKIHH OT
TEOPETUUYECKH BO3MOKHOI'O; PAacyeThl TEIUIOBOTO 3(P(eKTa peaklHH; pacyeTbl
OOBEMHBIX OTHOILICHUI Ta30B TPU XUMHUYECKHUX PEAKIHUAX; pPacdeThl MacChl
(oObema, KoMYeCcTBa BEIIECTBA) MPOYKTa PEAKIIUU, €CJIM OJIHO U3 BEIIECTB JaHO
B BUJIC PAacTBOpPA C ONPEAECICHHON MaCcCOBOM J0JIEW pACTBOPEHHOI'O BEIIECTBA;
UCIIOJIb30BaTh METOJbl HAYYHOIO MO3HAHUS: aHAIW3, CUHTE3, MOJAEIUPOBAHUE
XUMHUYECKHUX MPOLIECCOB U SIBICHUN TMPHU PEIICHUH y4eOHO-HCCIeA0BATEIbCKUX
3aJa4 10 M3YyYEHUIO CBOMCTB, CIIOCOOOB TIOMYYEHUS M Pacro3HaBaHUS
OpPraHUYECKUX BEILECTB;

BJaJeTh TpaBUjaMH 0€30MacHOro OOpalleHUus C €AKUMH, TOPIOYHUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBON XUMUWU;

OCYIIECTBISTh  TOMCK  XMMHUYECKOW  MH(poOpMammm MO  Ha3BaHUSM,
uAeHTU(UKaTOpaM, CTPYKTYPHBIM (pOpMyJiaM BEILECTB;



® KPUTHYECKU OLIEHMBAThb M WHTEPIPETUPOBATh XHMHUYECKYIO0 HH(POpMAIUIO,
COZEpKaIIYIoCs B COOOILEHUSX CPEICTB MaccoBOM HH(pOpMaLUHU, pecypcax
HNHTepHeTa, HayYHO-TIOMYJISAPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYUYHOU
KOPPEKTHOCTH B IIENIAX BBISBICHHS OLIMOOYHBIX CYXICHUW W (DOpMHpOBaAHUS
COOCTBECHHOM MMO3UIINH,

® HAXOAWTh B3aUMOCBSI3U MEXKAY CTPYKTYpOH U (QYHKIMA, TNPUIMHON U
CIIEICTBUEM, Teopued u (akTaMM IpU aHalIW3e MNPOOJEMHBIX CUTyalud U
00O0CHOBaHMY MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMUUYECKUX 3HAHUI;

® INPEICTaBIATh IIyTH pPELIEHUS TIJI00aNbHBIX MpPOOJIEM, CTOSALIMX HEpeN
YEJI0BEYECTBOM, U MEPCIIEKTUBHBIX HAIIPABICHUM.
® U3 pa3sHBIX HCTOYHUKOB.



1. Coaepixanue yueOHoro npeamera:10 kiace
Tema 1. IloBTOopenue u yriayoJjenue 3Hanui (18q)

ATOMHO-MOJIEKYJISIPHOE ydeHHe. BelectBa MOJIEKYJIIPHOIO M HEMOJEKYJISIPHOTO CTPOECHUS.
KayecTBeHHBII M KOJMYECTBEHHBIM COCTaB BewlecTBa. MOJsIpHass W OTHOCHUTENbHAs
MOJIEKYJIIpHAas Macchl BemecTBa. MosibHas 10JIsl 1 MaccoBasi IOJISIJIEMEHTA B BELLIECTBE.
Crpoenne artoma. ATomMHass opOutanb. [IpaBuna 3amoyiHEHHs] SJIEKTPOHAMH ATOMHBIX
opOutaneii. Basentuple anekTpoHbl. [lepuognveckuii 3akoH. DOpMyIMpOBKa 3aKOHA B CBETE
COBPEMEHHBIX NPEACTABICHHI O CTPOCHUM aroMa. MI3MEHEHHE CBOWMCTB 3JIEMEHTOB M HX
COEIMHEHUH B EPUOJaX U Ipynmnax.

XuUMHYECKasi CBSI3b. DJIEKTPOOTPULATENBbHOCTb. Buapl xumuueckoil cBsi3u. MoHHas CBs3b.
KoBanentnast HenomnsipHas u nosispHasi cBsi3b. OOMEHHBINA U JJOHOPHO-AaKIIETITOPHBIN MEXaHU3M
00pa3oBaHMs KOBAJCHTHOW MOJISIPHOM CBs3U. ['eoMeTpust Moiekynbl. MeTalinyeckasi CBSI3b.
Bonoponnasi cBsi3b. ArperartHble COCTOSIHHSI BELIECTBA. THIBl KPUCTAIUIMYECKUX PELIETOK:
aTOMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUINYECKAsI.

Pacuersl o popmynam u ypaBHeHHSIM peakiiuii. ['a3oBbie 3akoHbl. YpaBHeHue Knaitnepona—
MenneneeBa. 3akoH ABOrajapo. 3aKoH OOBEMHBIX OTHOIICHHH. OTHOCHUTENbHAsl TIOTHOCTD
ra3os.

Knaccupukanys XMMHUECKUX peaklUMid MO pa3IudHbIM INpU3HAKaM cpaBHeHHUS. M3MeHeHue
CTENEHU OKHCIICHHUSI DIIEMEHTOB B COEAUHEHUAX. OKHUCIHUTEIbHO- BOCCTAHOBUTEIbHBIC
peakuuu. OkxucieHue W BOccTaHOBJIEHHE. OKHMCIUTENIM W BOCCTAaHOBUTENH. MeTon
ANeKTpoHHOro Oananca. [lepMaHranar Kamusi KAKOKHCIUTENb.

Baxwnerimme Kiacchl HEOPraHWYECKUX BEHIECTB. ['€HeThueckas CBsI3b MEXAYy Kiaccamu
HEOpPraHWYECKUX coequHeHuil. Peakuiun nonnoro oomena. ['maponus. pH cpenpl.

PactBopel. CrniocoObl BBIpaKEHHSI KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0JIA
(mporieHTHAsT KOHIEHTpAIus), MoJisipHas KoHueHTpauus. Kommouaneie pacTtBopbl. Dddekt
Tunnans. Koarynsamus. Cunepesuc. KommiekcHsie coequaenus. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCO0Opa3oBarenb, Turanapl. KoopanHannonHoe yucio. HoMeHkIaTypa KOMIUIEKCHBIX
COEMHEHHIA.
JdemMoHcTpanuu.

1. O6pa3upl BelecTB MOJIEKYISIPHOTO U HEMOIEKYISPHOTO CTPOEHHUS.

2. BosroHka noja.

3. Onpesenenye KUCIOTHOCTH CPe/bl PH MOMOIIH HHIMKATOPOB.

4. Ddpdpext Tunpans.

5. O0pa3oBaHKe KOMILIEKCHBIX COEIMHEHHMI EPEXOIHBIX METAILIOB.
JlabGopaTropHble ONBITHI.

1. Peakunu norHoro o6meHa.

2. CBoCTBa KOJIJIOUIHBIX PACTBOPOB.

3. T'uaponus coneii.

4, [TonydyeHue u CBOMCTBA KOMILJIEKCHBIX COEIMHEHUM.

IIpakTuyeckasi padora Ne 1. BrimonHeHHe SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME



«PeaknmoHHas CTOCOOHOCTH BEMIECTB B PACTBOPAX).

KonTpoabHnasi padora Nel no teme «OCHOBBI XUMHMY.

Tema 2. OcHOBHbBIE OHATHS OpraHuveckoi xumuu (1349)

[Ipeamer opranmveckoit xumuu. (OCOOCHHOCTH OpPraHUYECKMX BEIIECTB. 3HA4YEHUE
opranuuyeckoil xumuu. [TpuunHel MHOrooOpa3us OpraHMuecKUX BELIECTB. YTJIEPOIHBIN CKEJIET,
€ro TUIBL: IUKJIMYECKHe, auuKindeckue. KapOouukiInueckue U reTepoLUKINYECKUEe CKEJIeThI.
Bunsl cBs3el B MOJEKyJlIax OpPraHUYECKMX BELIECTB: OJIMHAPHBIC, JBOMHBIC, TPOWHBIE.
W3MeHeHne »HEpruu CBA3EH MEXAY aTOMaMH yIiepoa IpU yBEINYCHUHM KPATHOCTH CBS3H.
HacplmieHHble 1 HEHACBIIIEHHBIE COCIMHEHMUSL.

DJNEeKTPOHHOE CTPOEHHE M XMMHMUYECKHE CBA3M aToMa yriepoaa. I'mbpuansanus opOurtanei, ee
THUIIBI JJI1 OPTaHUYECKUX COCIUHEHUN: Sps, sz, sp. O6pa3oBaHue G-U T-CBSI3€ B MOJIEKYJaxX
OpPraHUYECKUX COCIUHEHUM.

OCHOBHBIE TIOJIOKEHHUSI CTPYKTYpPHOH TEOpUM OPraHMYECKUX COCIUHEHUU. XHUMHYECKOE
crpoenue. CtpykrypHas ¢opmyina. CTpyKTypHas UM IpOCTpaHCTBEHHas uzomepus. M3zomepus
yriiepogHoro  ckenera. M3omepus nonoxkenusa.  MexkimaccoBas — uzoMepusa.  Bunsl
IIPOCTPAHCTBEHHON n3oMepun. Onruueckas uzomepus. ONTUYeCKUe aHTUNObl. XUPATbHOCTb.
XupallbHbIE HaxUPAJIbHBIE MOJIEKYJIBI.

I'eomerpuueckass  uzomepusi  (yuc-, MpaHCc-30Mepus). l'omosorusa.  I'omonoru.
I'omostornueckast pasHOCTb. I 'oMOIOrN4eCKUE PAABI.

Onekrponubie dPdexTel. CrnocoObl 3ammcell peaknuii B OpraHudeckor xumuu. Cxema o
ypaBHeHME. Y ClIoBUs NpoBeeHus peakuuil. Kiaccudukanus peakiuii opraHn4eckux BeIIecTB
II0 CTPYKTYpHOMY IIPU3HAKYy: 3aMEIIECHHE, IPUCOCIMHEHHE, OTUICIUIEHHE. MexaHu3Mbl
peakuuii. CriocoObl pa3pbiBa CBsA3U yriaepoj-yriepoa. CBoOOAHbIE paluKaibl, HyKI€OPHUIbl U
ANIEKTPODUITBI.

Knaccudukanuss opraHudeckux BelecTB M peakuuid. OCHOBHBIE KJIacChl OpraHMYECKUX
coequHennil. Knaccuduxanus opraHMYecKUX COEIMHEHUH M0 (YHKIUOHAJIBHBIM TIpYIIIaM.
DNEKTPOHHOE CTPOEHUE OPraHMYECKHUX BEIIECTB. B3anMHOE BIMAHME aTOMOB M IPYII aTOMOB.
WHIyKTUBHBIA U ME30MEPHBIN

spdextrl. IlpencraBneHne o pe3oHaHce. HomeHkiaTypa OpPraHMYecKHX  BEIIECTB.
MexnyHaponHas (CUCTeMaTU4yecKas)) HOMEHKJIaTypa OPraHUYECKUX BEIIECTB, €€ MPUHIIMIIBI.
PanmonaneHas HomeHkaTypa. OKUCIEHHE U BOCCTAHOBJICHUE B OPraHU4E€CKON XUMHUHU.
JemoncTpanum. 1. Moaenu opraHn4eckux MOJIEKYII.

Tema 3. YraeBoaopoasl (25 41)

A a1 k a H bl. CrpoeHue wmonekynbl MeraHa. llondarue o koHpopmanuax. OOmas
XapaKTepUCTHKa Kiacca, (U3MYECKue M XMMHUYECKHE CBOMCTBa (rOpeHue, KaTaJuTHUYecKoe
OKHCIICHHE, TaJIOTEHUPOBAHWE, HUTPOBaHHWE, KPEKWHT, THPOIN3). MeXaHuW3M peaknuu
XJIOpUPOBaHMUs MeTaHa. AJKaHbl B npupojie. CHHTETHYECKHE CIIOCOObI MOMYyYeHHs AalKaHOB.
Metobt IOy ICHUS AJIKAaHOB u3 AITKAJITATIOT€HUIOB (peaxmust Bropma),
JeKapOOKCHIMPOBAHUEM COJIEH KapOOHOBBIX KHCIOT M 3JEKTPOJIM30M pPACTBOPOB COJIEH
KapOOHOBBIX KUCIOT.[IprMeHeH e anKaHoB.

Il u k10 auak aH bl. O0mas xapakTepucTHKa Kiacca, (u3nyeckue CBOMCTBA. Bumabl
n3oMepun. HanpspkeHHbIE W HEHAINPsDKEHHBIE IUKIIBL. XUMHYECKHE CBOMCTBA ITMKIONPOITaHa
(ropeHue, TUAPUPOBAHHME, TNPUCOCAMHEHUE TaJlOTEHOB, TaJOr€HOBOJOPOJOB, BOJBI) U
IIUKJIOTeKCaHa (TOpeHue, XJIOPUpOBaHNe, HUTpoBaHKe). [lomydeHne MUKI0aIKaHOB U3 aTKaHOB
U TUTaJI0T €HAIKAHOB.

A 1 k e H bl. OOias xapakrtepuctuka kiacca. CTpoeHue MojeKysbl dTwiieHa. dusndeckue
CBOWCTBa aJIKEHOB. [ 'eoMeTpuyeckas HM30MepHUs aJKEHOB. XUMHUYECKHE CBOWCTBA AaJIKEHOB.
Peaknum mpucoeAMHEHHsT 10 KpaTHOW CBS3M — THIPUPOBAaHUE, TaJlOTeHUPOBAHUE,



ruaporaioreHupoBanue, ruapatanus. [IpaBuno MapkoBHUKOBA M €ro OOBSICHEHHE C TOUYKH
3peHHs SNEKTPOHHOM Teopuu. B3anmoaelicTBIe ankeHOB ¢ OPOMOM M XJIOPOM B Ta30BoOi (ase
wiK Ha cBeTy. OKHCIIeHUE alIKeHOB (TOpeHre, OKUCIEHUE KUCIOPOAOM B IPUCYTCTBUH XJIOPUIA
najganus, MNoJ JeicTBUeM cepedpa, OKHUCIEHHE TOPSYUM MOJIKUCIEHHBIM pacTBOPOM
nepMaHraHaTa kaiuus, okucienue mno Baruepy). [lomumepuszanus [lomyueHnue ankeHOB u3
QJIKaHOB, AJIKWJITAJIOI€HU]IOB U IUTaJIOreHaNKaHoB. [I[puMeHeHre STuiieHa U NponuieHa.
Ak anaue H bl. Knaccudpuxanus nueHOBBIX yrieBoaopoaoB. CONpspKeHHbIE IHUEHBI.
dusnueckue U XMMHYECKHE CBOMCTBA JMBHHIIA UM u3omnpeHa. 1,2- u 1,4- nmpucoeamHeHue.
[Momumepwuzanus. Kayayku. Bynkanuzanus kaydykoB. Pesuna u 236ouut. CuHTe3 OyTagueHa u3
OyTaHa M 3TaHOIA.

A a1 k u H bl. O06mas xapakrtepuctuka. CTpoeHHEe MOJIEKYJbl aneTuieHa. dusznueckue u
XMMHUYECKHE CBOMCTBAa aJlKMHOB. Peakuyy npHCcOeIMHEHHs TalloN€HOB, IaJIOT€HOBOJIOPOOB,
BoAbl. I'mapupoBanue. Tpumepuszauus u aumepusauus aunetuwieHa. KucioTHele CBoOCTBa
QIKWHOB C KOHIIEBOM TpoilHOM cBs3bt0. Anerwinabl. OKUCIECHUE aJIKUHOB PACTBOPOM
nepmanranata kanus. Ilpumenenue anerunena. KapOuaHblii mMeToa mojyueHus: aleTHIICHA.
[Tuponu3 metana. CuHTE3 aIKMHOB AJIKUIMPOBAHUEM ALIETUIIN/IOB.

A p e H bl. [Torsatue 06 apomaruunoctu. [IpaBuno Xiokkens. beH301 — cTpoeHHne MOJIEKYJIbI,
¢usnveckue cBoiictBa. 'omonornyeckuii psia OeHzomna. M3omepusiu3zaMenieHHbIX O€H30J10B Ha
npuMepe KCuiiosoB. Peakiuu 3amenieHus: BOSH30JIbHOM sifipe (raJloreHupOBaHKe, HUTPOBAHUE,
ankuiaupoBanue). Peakium mnpucoequHeHus K OeH3o0ay (THApPUpOBAHUE, XJOPUpPOBAaHUE Ha
cBeTy). OcoOEHHOCTH XHMHH ankwiOeH30yo0B. [IpaBuna opueHTalMM 3aMecTUTEeNeld B
peakuusx 3amelieHus. bpomupoBaHue M HUTpoBaHHE Toyona. OKucIeHHE aNKUIOEH30JI0B
pacTBOpOM IMepMaHranata Kaius. [‘anorenupoBanue aakuiaOeH3070B B OOKOBYIO 1ieMb. Peakius
Brop-

na—>»uTTHra Kak MeTOoJ CHUHTe3a ajkuiOeH300B. CTHpON Kak MpUMeEp HeNpeneabHOro
apoOMaTHYECKOI0 COEIMHEHUSI.
IIpyMpoOAHBIENCTOYHHUKHUYTJEBOIOPOAO B. [I[pupoansiii 1 NOMyTHBII
He(TSIHBIE Ta3bl, X COCTaB, HCIoNb30BaHue. Hed1h kak cmech yriieBomoponoB. [lepBuunas u
BTOpUYHas nepepadbotka HedTH. Pudopmunr. KameHHbIi yronb.

FEHGTH‘IECKaHCBH3BMe)KI[y Pa3MUYHBIMHA KJacCCaMHUYrieBsoao
POao0B. KauecTtBeHHBIE pC€aKku Ha HENIPCACIIbHEIC YTTICBOAOPO/IbI.

I'ajtorenonpou3BOJAHBIE YIJ€BOIO0DP O a0 B. Peakuuu 3amelieHusraloreHa Ha
TUAPOKCHII, HUTPOTPYIIy, LUAHOTpymmy. JleficTBHMe Ha rajaoreHNnpoOu3BOAHBIE BOJHOTO M
CIIMPTOBOTO pacTBopa Imieno4yn. CpaBHEHHE pPEAaKLIMOHHOM CIIOCOOHOCTH allKWj-, BHHWI-,
(benmn- u 6eH3mwIranoreHu0B. Mcnoap30BaHue rajoreH Npou3BOAHBIX B OBITY, TEXHUKE U B
cunrese. llomatme 0  MarHuiopraHvdeckux  coeauHeHusX. IlonydyeHue — ankaHoB
BOCCTAHOBJICHHEM HOJAIKAaHOB HOJIOBOAOPOAOM. MazHutiopeanuieckue coeouHeHus.

JdemoHcTpanmu.
1. BpomMupoBaHue rekcaHa Ha CBETY.
2. Topenune MeTana, TUIIEHA, alleTHIICHA.

3. OTHoueHWe MeTaHa, STWICHA, alleTHIeHa 1 OeH30ia K pacTBOpaM IMepMaHraHaTa Kajius u
OpoMHO¥ BojIE.

4. Okucnenue TOJIyOJIa paCTBOPOM II€pMaHTaHaTa KaJius.

5. TlonydeHue »STHIEHA peakUMel eruapaTaly >TaHONA, aleTHIEHA — THAPOIU3OM
KapOua KaabIusl.

6. Ilomyyenme cTupona AenoJMMepH3alUeill MONUCTUPONA U HCIBITAHHE €0 OTHOLICHHS K
pacTBOpy MepMaHTaHaTa KaJHsl.

JlaGopaTopHble onbIThl. COCTaBlIeHUE MOJIENE MOJIEKYJT alIkaHOB. B3anmoelicTBie ankaHoOB
¢ 6pomom. CocTaBieHrE Mo IeTIel MOJICKYJTHETIPEETbHBIX COCTMHCHHM.



IIpakTuyeckasi padora Ne 2. CoctaBieHne Moiesieil MOJICKYJT YTIE€BOAOPOIOB.

IIpakTnyeckas padora Ne 3. [lonyueHue STUIEHA U ONBITHI C HUM.

KontpoJabHas padora Ne 2 o teme «YIeBOTOPOIBI».

Tema 4. Kucjiopoaconep:kamue opranudeckue coequHenus (194q)

C n n p 1 bI. HoMenkiatypa u uzomepust cnupToB. TokcHueckoe AE€WCTBHE HAa OPraHU3M
MeTaHona W 9TaHoja. Du3nyeckue CBOKMCTBA MPEECIbHBIX OJHOATOMHBIX CIIMPTOB.
XUMHUYECKHE CBOWCTBA CHUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMU 3aMEIICHUSI TUAPOKCHIBHON
IPYIIIBI HAa TajoOreH, MEXMOJIEKYJsIpHas U BHYTPUMOJIEKYJISIpHAs JerujpaTanusi, OKUCICHUE,
peakuuu yrJIeBOJOPOJHOTO paguKana). AJNKOrojsaTel. ['maposn3, ankuiaupoBaHue (CUHTE3
npocTeix 3¢upoB mno Bumbsimcony). [IpoMbinuieHHBIH CHHTE3 MeTaHoJla. MHOTrOaTOMHBIE
CIHUPTHI. DTWICHTJIUKOIb W TIHLEPUH, UX (QHU3MUECKHe U XHMHUYecKne cBoicTBa. CHHTE3
JUOKCaHa M3 JTWICHIVIMKOJS. TOKCHYHOCTh JTWIEHINuKoisA. KadecTBeHHas peakuus Ha
MHOroaToMHble crupThl. [IpocThie 3pupel Kak U30MeEphI MPEAETbHBIX OJHOATOMHBIX CIUPTOB.
CpaBHeHue uX (U3NYECKUX U XUMUYECKUX CBONCTB CO cnupTaMu. Peakiusi paciienieHus
MPOCTHIX APUPOB HOIOBOAOPOAOM.

® e H 0 g bl. Homenknarypa u uzomepus. BaumHoe BiusHHE TpYIIT aTOMOB Ha IpUMEpE
¢denona. dusznyeckne M XMMUYECKHE CBOMCTBa ()eHOJa M Kpe3osoB. KucioTHBIE CBOWCTBA
(GeHooB B CpaBHEHMHM CO CHOUpTaMu. Peakuuu 3ameiieHds B OEH30JIbHOM  KOJbIIE
(rammorennpoBanue, HUTpoBaHue). Okucienune (eHonoB. KauecTBeHHble peaknuu Ha (heHOI.
[Ipumenenue denona.

KapOoHuabHBIEe COEHHEHH . DISKTPOHHOE CTPOEHUE KAPOOHUIIBHOM IPYIIIIHI.
Anpneruapl M KeToHbl. Dusnueckue CBOMcCTBa (opmanbiaeruna, ameraibAerujia, aneToHa.
Ilonamue o  Kemo-eHONbHOU  maymomepuu  KapOOHUNbHbIX  cOeOuHeHul.  Peakuun
NPUCOETUHEHNST BOJbI, CHUPTOB, IMAHOBOAOPOAAa M THIpocynbdura Hatpus. CpaBHEHHE
PEaKIMOHHON CHOCOOHOCTH albJIETHJI0B U KETOHOB B pEaKLMIX HpucoenuHeHus. Peakuuun
3aMEIIEHUs] aTOMOB BOJOpOJA IIPU O-yIJIEPOJHOM aroMe Ha ranoreH. Ilommmepusanus
dbopmanpieruia u anetanpaeruga. Cunmes cnupmog 63aumooeucmeuem KapOOHUTbHLIX
coeounenuti ¢ peakmusom I punvsapa.

Oxucnenne KapOOHWIBHBIX coenuHeHud. CpaBHEHHE OKHMCIEHUS albJIerMJI0B U KETOHOB.
BoccranoBnenne KapOOHMJIBHBIX COEIUHEHMH B chnupThl. KadecTBeHHBbIE peaknMM Ha
albJIeTUIHYI0 Tpynny. Peakyuu  anb00oabHO-Kpomonogou Kouoencayuu. (OCOOEHHOCTH
¢dopmanpaeruaa. Peakuus popmansaeruaa ¢ peHonom.

KapOoHOBBSB € KHCJOT bl. DJIGKTPOHHOE CTPOCHHE KapOOKCHIBHON TPYIMIIBI.
I"omosoruueckuil psi npeaeabHbIX 0IHOOCHOBHBIX KapOOHOBBIX KUCIOT. Dusnyeckue cBoiicTa
KapOOHOBBIX KHCJOT Ha MpUMEpe MYPaBbHHOM, YKCYCHOM, IPONMUOHOBOM, MaJbMUTHHOBON M
CTEapMHOBOW KHUCJIOT. XMMHUYECKHE CBOMCTBa KapOOHOBBIX KHCJIOT. KHCIOTHBIE CBOHCTBa
(U3MEHeHNe OKpacKd HWHAUKATOPOB, pEaKUUU C AaKTUBHBIMH METaJUIaMH, OCHOBHBIMHU
OKCHJaMH, OCHOBaHMSAMH, COJSIMHU). M3MeHeHHe Cuibl KapOOHOBBIX KHCJIOT TpPU BBEACHUU
JIOHOPHBIX MAaKLENTOPHBIX 3amMecTuTeneid. B3aumonelicTBue kKapOOHOBBIX KUCIOT CO CIIUPTaMHU
(peakmust srepucukanum). lamoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO LIEIb.
Oco0eHHocTH MypaBbUHOM KUCIOTHI. BaskHele npeacTaBuTeny Kiacca KapOOHOBBIX KHUCIIOT
1 ux npumeHeHue. [lomyuenne MypaBbMHON U yKCYCHOM KHCJIOT B IPOMBIIIJIEHHOCTH. Bricine
KapOoHOBbIe KHCIOTHI. lllaBeneBas kucioTa Kak MpeACTaBUTENb JUKAPOOHOBBIX KHCIOT.
[IpencraBnenue o HempeAeabHBIX U apOMaTHUECKUX KHcioTaX. OCOOEHHOCTH MX CTPOCHHUS U
CBOMCTB. 3HaueHNE KapOOHOBBIX KHCIIOT.

OPYHKIHOHAJbHBICENIPOU3IBOAHBIE KapOOHOBBIXK H CJ o0 T.[lonyuenue
XJIOPAHTUAPUAOB M AHTMIPHUIOB KHCIOT, MX Tuaponu3. IlomydeHue cClOXHBIX 3(QUPOB ¢



UCTIOJIb30BAHUEM XJIOPAHTHAPHIOB M AHTHIPUAOB KHUCIOT. CIOXXHBIE 3(QHPBI KaK H30MEpEHI
KapOOHOBBIX KHCIOT. CpaBHEHHE (HU3MUYECKUX CBOWCTB M PEAKLUOHHOM CIIOCOOHOCTH
CIIOXHBIX 3(HUPOB M N30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIx 3¢upos. CunTes
CIIO)KHBIX 3¢UpoB (eHosoB. CrnoxkHbIe 3(PUPHl HEOPraHWMYECKHX KHCIOT. Hutporimuepus.
Amugpt. Conu KapOOHOBBIX KHCIIOT, X TEPMUYECKOE Pa3JIOKEHNE B IPUCYTCTBUH ILEJI0Y

CuHnres KapOOHMJIbHBIX COEMHEHUN pasioxXeHuem KaJIbLIMEBbIX cosen
KapOOHOBBIX KHCJIOT.
JdemoHcTpanmu.

1. BzaumoeiicTBrE HATPHS C STAHOJIOM.

2. OKHCIIEHHE TaHOJIa OKCHIOM MEJIH.

3. I'openue >raHoIA.

4. BzaumoeiicTeue mpem-0yTHIIOBOTO CIIUPTA C COISTHON KHCIOTOM.
5. KauecTBeHHas peakiyus Ha MHOTOATOMHBIE CIIUPTHL.

6. KauecTBeHHBIE peakiy Ha (GEHOIBL.

7. OnpeneneHue abAeru10B IPY ITIOMOLIM KAYeCTBEHHBIX PEAKIIUA.
8. Oxucnenue anbaeru0B NEPMAHTAHATOM KaJIus.

9. Monyuenue cnoxKHBIX 3GUPOB.

JlaGopaTopHbIe ONBITHI.

5. CBoiicTBa STHIIOBOTO CIIUPTA.

6. CoiicTBa riunepuHa.

7. CpoiictBa (penona. KauecTBeHHBIE peakyy Ha (PEHOJIEL.

8. CoiicTsa popmanuHa.

9. CaoiicTBa yKCYCHOI KHCIIOTBI.

10. Conu kap6OHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 4. [lonyyenue 6pomdTana.

IIpakTnueckas padora Ne 5. [Tomyuenue anerona.

IMpakTuyeckas padora Ne 6. [TomydeHre YKCYCHOH KHUCIOTBI.

IIpakTnyeckas padora Ne 7. [lonydyeHue sTuanerara.

IIpakTnuyeckass padora Ne 8. PemieHue sKcrepyMMEHTAIBHBIX 3a/ad MO TEMe

«KHCﬂopoz[co;[epxcamHe OpTaHHU4YCCKUC BCIICCTBA».

KonTtpoabsHnas pabora Ne3 no reme «Kuciaopoacoaepsxaliye OpraHn4eckue BEIEeCTBay.



Tema 5. A30T- 1 cepocoaep:kamme coeMHeHU (64)

Humpocoeounenus. Dnekmponnoe cmpoenue numpozpynnul. Ilonyuenue HumpocoeouHeHull.
B3pviguamuie geugecmea.

A M u H bl. I3omMepusi amuHoB. [lepBuuHble, BTOpUYHBIE U TPETHUHbIE aMHUHBI. PU3NYECKUE
CBOMCTBA NPOCTEHIINX aMUHOB. AMMHBI KaK opraHndyeckue ocHoBaHusl. Coyld alKWIaMMOHMUS.
AJNKUIMpOBaHME M alUUJIMPOBAaHUE aMHHOB. Peakuuu aMHUHOB C a30TUCTOM KHUCIIOTOM.
Apomarnueckue aMHHbl. AHUIMH. B3auMHOe BiusiHME Ipyln aTOMOB B MOJIEKYJIE aHWJIMHA.
XUMUYeCcKHe CBOMCTBA aHUJIMHA (OCHOBHBIE CBOMCTBA, PEaKMU 3aMEIICHUs B apOMaTHUECKOe
SAIpO, OKHCICHUE, ayunuposanue). /uazocoedunenus. IlomydeHue aMHHOB W3 CIIUPTOB M
Hutpocoenunenuil. [lpumenenue anmnuna. Cepoopranundeckue coequHenus. [Ipeacrasnenue o
CEepOOpraHuyecKux coeauHeHussx. OCOOEHHOCTM UX CTPOEHUSI U CBOMCTB. 3HAYCHHE
CEpOOPraHUYECKUX COCAMHEHUN.

IF'eTeponuukasl. Oypad u nupposi Kak NPeJCTABUTETU MATHUICHHBIX T'€TEPOIUKIIOB.
DIEKTPOHHOE CTpOEHHE MOJEKysbl nupposa. KucinorHeie cBoiictBa nuppona. [lupuaun kak
MMpeACTAaBUTECIIb ICCTUYJICHHBIX I‘eTepOHI/IKJIOB.SJIeKTpOHHOG CTPOCHUC MOJICKYJIbI ITHUPUIWHA.
OcHOBHbIE CBOWCTBa MUPHIMHA, PEAKIUU 3aMEUICHHS C apOMaTHYECKHUM  SIIPOM.
[IpencraBnenne 00 wMHAazone, NUPUAMHE, IypUHE, TYPUHOBBIX M MHPHUMUIAHOBBIX
OCHOBaHUSIX.

JdemoHncTpanmu.

1. OcHOBHBIE CBOICTBA aMHHOB.
2. KauecTBeHHbIE PeaKIUM HA aHUIIKH.
3. AHMIIMHOBBIE KPACUTEJH.

4. O6pa31bl reTepOIUKINYECKUX COETUHEHHUIA.

JIaﬁopaTopHLIe onbIThbl. KauecTBeHHBIE pCaKuuu Ha aHUJINH.

IIpakTnyeckas padora Ne9. PemieHne sKcIEepUMEHTalIbHBIX 334ad 10 TEME

«A30TcoepKalle OpraHUYECKHE BEIIECTBAY.
Tema 6. BuoJsiornyecku akTUBHbIE BemecTBa (144)

ZKupbl KaKk clI0KHBIE 3(UPHI MIMIEPHUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBIICHUE KUPOB.
I'unporenuszanus xupoB. Mbl1a Kak COJIH BBICIIMX KAPOOHOBBIX KUCIIOT.

Y ruaesoabl. MoHO- 1 qucaxapuipl. @yHKIMM YIieBo0B. bronorudeckas poJib yriaeBo10B.
I'moko3a — ¢usnueckue cBOICTBa, JUHEWHass U UUKIUYecKass (Qopmbl. Peakliuu TIiIrOKO3bI
(oKuCIIeHHEe a30THOW KHCIIOTOM, BOCCTAHOBJIEHHE B IIECTUATOMHBIA CHMPT), KaueCTBEHHbBIE
peaknmuu Ha TIIOKO3y. bpokenme rmoko3bl. DpykTo3a Kak H30Mep TIIIOKO3bl. Pubo3a u
ne3okcupubo3a. Ilonsamue 021uKo3udax.

A ucaxapmujasbl Caxapoza Kak MpeICTaBUTENb HEBOCCTAHABIMBAIOIINX JIMCAXaPUIOB.
Manvmo3sa u naxmosa, yennobuosa. I'maponus aucaxapunos. [lomydeHne caxapa u3 caxapHoii
CBEKJIBL.

II o 1 mcaxapua bl Kpaxman, rmukores, nemnono3a. KauectBeHHas peakusiHa Kpaxmall.
IM'maponus nmonucaxapuaos.



HykaeuHOBBIEeKHCJTO T bl. Hykineo3unsl. Hykneotuasl. HykiienHOBEe KMCIOTHI Kak
npupoassie nonuMmepsl. Crpoenne JIHK u PHK. I'niponn3 HyKJI€HHOBBIX KUCIIOT.

A MHUHOKMECUJIOT bl KaKk aMPOTEepHBIE COCAMHCHUSA. Peakiuu ¢ KUCIOTaMu H
ocHoBaHusiMu. OOpazoBanue ciaoxHbIX A(hupoB. I[lentuapl. [lenTuaHas cBS3b. AMUIHBINA
XapakTep nenTuaHou cBsa3u. I'maponus nentunos. benku. I[lepBuynas, BTopuyHas U TpETUYHAS
CTPYKTYpHI OenKkoB. KauecTBeHHBIE peakIuu Ha OCNKH.

JdeMoHcTpanuu.

1. PacTBOpUMOCTB YITIEBOIOB B BOJIE U ITAHOJIE.
2. KauecTBEeHHBIE PEAKIUK Ha TIIIOKO3Y.

3. O6pa31bl aMUHOKHUCIIOT.

JlabopaTopubie onbiThl. 11. CpoiicTBa rmioko3bl. KauecTBeHHass peakids Ha TIIOKO3Y.
Ompenenenue kpaxmaia B IpoayKTax nuTanus. 12. [[BeTHbie peakiuu OenKoB.

Kourpoabnas pa6ora Ne 4 1o Teme «A30TcoAepKallie W OHOJOTHMYECKH aKTHBHBIC
OpPraHUYECKUE BEILIECTBAY.

Tema 7. BbicokoMoJIeKYISIpHBIE cOeIUHEHUs (44)

[lonsiTie O BBICOKOMOJIEKYJSPHBIX BemlecTBax. llonumepnsanus W NOIMKOHAEHCALUS Kak
METOJIbl CO3/IaHUsl IOJUMEPOB. OjacTtoMepbl. [IpUpOAHBII M CHHTETMYECKMH Kayyyk.
Cononumepusanus. CoBpeMeHHbIE IIACTUKU (TIOJUATUIICH, IOJUIPONMIEH, HOIMCTUPOIL,
MOJMBUHWIXJIOPHI, PTOPOILIACT, TOJIMITHICHTEpeTaar, aKpui-
OyTaaueH-CTUPOJIbHBIN IUIACTHK, HOJMKapOOHATHI). [Ipuponusie "
CHUHTETHUYECKHE BOJIOKHA (0030D).

JeMoHCTpanum. 1.  OOpa3upl IIJIACTUKOB. 2.  Komnexus BOJIOKOH. 3.
[TonukonaeHC AU STUICHTIUKOIS C TEpePTANICBOM KUCITOTOM.

JlaGopatopHble onbIThl. 13. OTHOILIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOPAMKHUCIIOT U
HIEJIOYEH.

IIpakTnueckas padora Ne 10. Pacnio3HaBaHue IIIaCTHKOB.

IIpakTnueckas padora Ne 11. Pacno3HaBaHue BOJIOKOH.



11 kaace

Tema 1. Hemeransl (314)

KJIaCCI/I(l)I/IKaIIHﬂHeopFaHH‘leCKHXBeHIeCTB. DIEeMEHTEI METaJIbl B
HEMCTaJJIbI U UX ITOJIOKCHUC B HepHOHquCKOﬁ CHCTEME.

B o 1 o p o a. [lonyuenue, ¢pusnyeckue ¥ XUMHUYECKHE CBOMCTBA (pEakUuu C METAJIaMH U
HEMeTaJlJIJaMH, BOCCTAHOBJIEHUE OKCHUJIOB U cosiei). ' mapuapl. TOMINBHBIE 3JIEMEHTHI.

I' a 1 0 1 e H bI. O01Ias1 XapakTepUCTHKA NOArpYMIbl. PU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH W3MEHEHMsI OKHCIMTEIbHOW AKTUBHOCTH TaJIOTEHOB B COOTBETCTBUU C HX
MOJIOKEHHEM B Tmepuoanyeckoil Ttabmuue. [lopsnok BeITeCHEHUS TajJOre€HOB U3 PacTBOPOB
rajoreHu1oB. OcobenHoctn xumuu ¢GTOopa. XJIOp — TNOIYYEHHE B MPOMBIIUICHHOCTH |
naboparopuu, peaklud C MeTalllaMd M HeMeTaulamMu. B3aumonelicTBue Xxjopa ¢ BOAOH H
pactBopamu 1ienouell. Kucnoponnble coequuaenus xjopa. ['MnoxyiopuTel, XjaopaT U NEpXJI0paThl
Kak TUMU4YHbIe okuciautenu. OcobeHHOCTH XuMuu Opoma M noga. KauecTBeHHas peakius Ha
rox. ["asloreHoBOIOpOIBI — MOYYEHUE, KUCIOTHBIE M BOCCTAHOBUTENbHBIE CBOMCTBA. CoJisiHast
KHCJIOTa U €€ coiu. KauecTBeHHbIEe peakliMi Ha rajloreHU-UOHBI.

DJEeMEeHTHB NOATPYNNBIKHUCJIODP O a. OO0mas xapakTepucTUKa NOATPYIIIIHI.
duznyeckue CBOMCTBAa MPOCTHIX BemiecTB. O30H Kak auioTponHas MoAu(UKalus KUCIOpOoJa.
[lonyyenune o30Ha. O30H Kak okucaurenb. [lo3uTuBHas W HeratuBHas pPOJb 030HA B
okpyKatomen cpene. CpaBHeHHE CBOMCTB 030HA U KUCIOpona. Bona u nmepokcua Bogopoaa Kak
BOJOPOJHBIE COEAMHEHUS KUCIOPOaa

— cpaBHeHHE cBOMCTB. [Iepokcua Bogopo1a Kak OKUCIUTENL U BOCCTA-

HoBuTeNb. llepokcuasl meramuioB. Cepa. Auorponust cepbl. Pu3HyYeCKMEe M XUMHUYECKHE
CBOMCTBa cephl (B3aMMOJCICTBHE C METaUIaMH, KHCIOPOAOM, BOJOPOAOM, pacTBOpaMu
miesniouel,  Kuciotamu-okuciautensamu).  CepoBomopos, —  MOJIY4YEHHE, KHUCIOTHBIE U
BoccTaHOBUTENbHBIE cBoWCTBA. Cynbduapl. CepHUCTHI Ta3 Kak KUCIOTHBIA  OKCHIL.
OKHCIUTENbHBIE U BOCCTAaHOBUTEIBHBIE CBOMCTBA CEpPHHUCTOro rasza. llomydenwe cepHHCTOrO
raza B MPOMBIIUIEHHOCTH U abopatopuu. CepHHUCTas kuciaota u ee coiu. CepHbId aHTHAPUIL.
Cepnas kucnora. CBOWCTBa KOHIICHTPUPOBAHHOW M pa30aBICHHONW CEpHOU KUCTOTHI. JlelicTBue
KOHIIEHTPUPOBAHHOMN CEPHOI KHCIOTHI HAa caXxap, METaJUIbl, HEMETAJUIbI, CyIbGUAbL. TepMuueckas
YCTOMYMBOCTh Cyib(aToB. KauecTBeHHas peakiisi Ha CEpHYIO KUCIIOTY U €€ CONH. Tuocepnas
KUCI0ma u muocyisghamai.

A3oTHerocoejJaHuHeHHM . DIEMEHTH NOArpynnsl azora. O0mas XapakTepucTUKa
noarpynmnsl. Guznyeckre CBOMCTBa MPOCTHIX BelecTB. CTpoeHneMoeKynbl a30Ta. dusndeckue
U XMMHUYecKHue cBoiicTBa a3zora. llomyueHue a3oTra B NPOMBIIUIEHHOCTH M J1IaOOpPaTOpHH.
Hutpunel. AMMuak — ero mnoiyuyeHue, (QU3M4ecKhue U XHUMHUYecKHue cBoicTBa. OCHOBHBIE
CBOMCTBa BOJHBIX pacTBOpoB ammuaka. Conmu amMmoHus. [loBeneHue cosied aMMOHUS TpHU
HarpeBaHWu. AMMHAK Kak BOCCTaHOBHUTENb. [IpuMeHeHume ammuaka. OKcHUObl a30Ta, HX
nonydyeHue U cBoictBa. Okcua azota(l). Oxucnenme oxcuga asota(ll) xwucmopomgom.
Humepuzanus okcuna azota(IV). Azotuctas kuciaora U ee cond. HUTPUTHI KaK OKHCIUTENH U
BOCCTAaHOBUTENIH. A30THAs KuciIoTa — (U3MYECKHE U XHUMHYECKHE CBOWCTBA, MOJIy4YEHHE.
OTHollleHWEe a30THOM KHUCIOTHI K MeTalaM M HeMeTaUlaM. 3aBUCHUMOCTh TPOAYKTa
BOCCTAHOBJICHHSI a30THOW KHCJIOTBI OT AaKTHBHOCTH MeTaUla W KOHIIGHTPAIMH KHUCIIOTEHI.
TepMudeckasi ycTOMUMBOCTh HUTPATOB.

DochopuerocoeauHeHu s Amuorpornus pochopa. Xumudeckue cBorictsa Gocdopa
(peakuuu ¢ KHUCIOPOAOM, TalloTeHaMH, MeTallJlaMH, CIOKHBIMH BEIIECTBAMHU-OKHCIUTEISIMU,
mienodamn). [lonydenne u npumenenue docdopa. Pocopusiii anruapun. Oprodochopnas u
MeTtadocopHas KHUCIOTH U uX conu. KauecTBeHHas peakuus Ha oprodocdarsl. Paznoowcenue
opmoghocoproti kucromul. I[lupoghocpoprasn kucroma u nupogocghamer. ®ochunpl. Dochun.
Xnopuowl hocghopa. Oxcuo gpocgopa(lll), pocghopucmas xucroma u ee conu.

Yruaep o a Amtorponus yriepoga. CpaBHEHHE CTPOSHHS U CBOWCTB rpadura U aiamasa.
dynnepeH Kak HoOBas MoOJCKyisipHas (opma yriepona. I'padeH kak MoHociol rpadura.



VYriepoaHbie HAHOTPYOKH. YT0JIb. AKTUBUPOBAHHBIN yroyib. AnacopOmus. XuMHUYeCKrne CBONCTBA
yras. Kapouael. ['mpponu3 kapOuga kanelius U KapOupa amromMuHusS. KapOuasl mepexomaHbIX
METAJIJIOB KaK CBepXMpouHble MaTepuainbl. Oxcupl yriepoaa. O6pa3oBaHue yrapHoro rasa npu
HETIOJIHOM CTOpaHUHU YIJIsl. YTOJb U YrapHbI ra3 Kak BOCCTaHOBUTENU. Peakius yrapHoro razac
pacmuiaBaMu menoveit. Cunte3 popMHaToOB U OKcajaaToB. YTUIEKHUCIBIN ra3. YTrojbHas KUCIOTA U
ee conu. [ToBeneHne cpeTHUX U KUCITBIX KapOOHATOB MIPH HATPEBAHHH.

K p e m H 1 #1. CBolicTBa IpOCTOro BellecTBa. Peakuuu ¢ XJIOPOM, KUCIOPOAOM, PaCTBOPAMH
mienoyeit. OKCUl KpeMHUs B NMPUPOJIe U TexHUKe. KpeMHueBbie KUCIOTH U UX CONU. ['uaponus
cwukatoB. CujiaH — BOJOPOJIHOE COEIUHEHNE KPEMHHUSL.

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

Jemouncrpanumn. 1. l'openne Bonopoxaa. 2. [lonydenue xmopa (ONBIT B IpoOUpKeE).

3. OnbITel ¢ OpoMHON BomoH. 4. OKUCIUTENBHBIC CBOMCTBA pacTBOpa THITOXJIOPHTA HATPHUS. S.
[InaBnenne cepwl. 6. ['openue cepsl B kuciopozae. 7. B3ammogeiictBue sxene3a ¢ cepoid. 8.
I'openue cepoBomopoma. 9. Ocaxaenue cynbpumoB. 10. CpoiictBa cepHucroro raza. 11.
JleficTBUE€ KOHIIEHTPUPOBAHHOW CEpPHOM KHUCIOTHI Ha Menb U caxapo3y. 12. PactBopenue
ammuaka B Boze. 13. OcHOBHBIE CBOICTBa pacTBopa ammuaka. 14. Karanutudyeckoe oKucCiIeHHe
ammuaka. 15. Tlonyuenneokcuna azota(ll) u ero okucinenue Ha Bo3ayxe. 16. JlelictBue a30THOM
KucnoThl Ha Menb. 17. 'openne docdopa B kucnopoze. 18. IIpespamienne kpacuoro gochopa B
Oenblii M ero cBeueHne B TeMHoOTe. 19. B3aumogeiictBue dochoproro anruapuaa cBomoit. 20.
O6pasubl rpaduta, anmasa, kpemuus. 21. I'openue yrapHoro raza. 22. TyieHue miiaMeHU
YTIEKUCTBIM Ta3oM. 23. Paznoxenne Mmpamopa.

JlaGopatopuble onbIThl. 1. [lonydenue xjaopa u u3ydeHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO
CBOMCTBaMHU XJIOpcoAepkKalux oToenuBateneil. KauecTBeHHas peakiusi Ha raJlor€HU-MOHBI. 3.
CaoiicTBa OpoMa, noma u ux coiieil. Pasmokenue mepokcuaa Bogopoaa. OKuCICHHE HOTU-
HMOHOB TEPOKCHJIOM BOJIOpOAa B Kucioi cpene. 4. M3ydueHue CBONCTB CEpHOIl KUCIOTHI U €€
coneid. 5. V3ydeHuwe CBOWMCTB BOJAHOTO pacTBopa ammuaka. 6. CBoicTBa coJjied aMMOHUS.
KauectBennas peakius Ha Qochar-uon. 7. KadecTBeHHass peakuuss Ha KapOOHAT-HOH.
Paznoxxenne runpokapOonara Hatpusl. 8. VcribiTaHne pacTBOpa CHIIMKATa HATPUS HHIUKATOPOM.
9. O3nakomiieHue ¢ oOpa3amMu NPUPOIHBIX CUITHKATOB.

IIpakTnyeckas padora Nel. [Tonyyenue Bogoposa.

IIpakTuyeckas padora Ne 2. [lonydeHne XJI0pOBOIOPO/IA U CONISTHOW KHUCIIOTHI.

IpakTunyeckas padora Ne 3. [lomyuenne aMmMuaka M H3y4eHHE €TO CBOWCTB.

IIpakTnyeckas padora Ned. [lonyuenue yriekuciaoro rasa.

IIpakTnueckas padora Ne 5. BeinongHeHHe SKCepUMEHTANBHBIX 33/1a4 MO TeMe

«HemeTamby.

KonTtpoabsnas padora Nel no teme «Hemeramibiy.

Tema 2. Metamibl (304)

O0muimod3oprdeMeHTOB—MEeTaJJo B. CBOWCTBA IPOCTHIX BEIIECTB-METAIIIOB.
Merammyeckne kpuctamindeckue pemeTk. CruiaBel. XapakTepuCcTHKa HanOoyiee M3BECTHBIX
criaBoB. [lonydyeHue u npuMeHeHUEe METaJLIOB.



Hleno4yHBIEe MeT aJJ bl— 00lIas XapaKTEPUCTUKA MOATPYIIBI, XapaKTEPHbBIE PEaKIIUU
Hatpusi ¥ Kanus. CBoMcTBa mienouHbIXx MeTamioB. [lonyuenue menounsix MetaiioB. Cona u
€K HaTp — BaXHEHIME COEAMHEHMS HaTpusa. bepwiuuii, MarHuii, ET0YHO3EMEIIbHbIE
MeTaulbl. MarHuii W KauplUif, uUX oOmas XapakTepUCTHKAa Ha OCHOBE TIOJOXKEHUS B
[Tepuonuueckoit cucteme anementoB JI. M. MenneneeBa u crpoeHus aroMoB. [lomydenwue,
(du3nUecKkue W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MAarHus, KalblUs M HMX COCAHMHCHUHU.
AMdoTepHOCTh OKCcHIa U TuApoKcuaa Oepuuns. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEeHHUS.
Okpacka mIaMeHH COJISIMHU IIET0YHBIX U IIET0YHO3EMENbHBIX METAJUIOB.

A J 10 M Hu H u H PacipoctpaneHHOCTh B mpupoje, puU3nYecKue U XUMHUYECKHE CBOMCTBA
(oTHOIIEHUE K KHUCIOpPOAY, TajoreHaM, pacTBOpaM KHCIOT M UIEJIOYEH, aIIOMOTEPMHS).
AmdoTepHOCTb OKcHa U Tuapokcuaa amomunud. Conu amomunus. [lomHoe pa3noxeHue Boaoi
COJICH aTIOMHHUS CO CJIa0BIMHU JABYXOCHOBHBIMHM KHCJIOTaMHU. AJIOMUHATHI B TBEPJIOM BHUJIE U B
pactBope. [Ipumenenue antomunusi. CoeduneHus antoMuHus 8 HUSUUX CIeneHsax OKUCTEHUS.
OnoBoucBUHe . Ou3nueckue U XUMUYECKUE CBOMCTBA (PEAKIUU C KUCIOPOIOM,
kucioramu), npumenenue. Conu onoBa(ll) u ceuana(ll). CBUHIIOBBIHAKKYMYIISTOP.
MeTaaabno0O04YHBIXNOAT PY N N OCOOEHHOCTH CTPOEHUSI aTOMOB IEPEXOJTHBIX
METaJIJIOB.

X p o M. Ouznueckue CBOWCTBA, XMMHUYECKHE CBOWCTBA (OTHOLICHME K BOJSHOMY IHapy,
KHCIIOpOZly, XJIOPY, pacTBOpaM KuCIOT). M3MeHeHne OKHUCIUTENbHO- BOCCTAHOBHUTENBHBIX U
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCUIOB XpOMa C POCTOM CTENEHH OKHCJIECHUS.
AmpotepHbie cBoiictBa okcuna u ruzapokcuna xpoma(lll). Oxucnenue coneir xpoma(lll) B
XpoMmatel. B3auMmHble mepexonbl XpOMaTOB W JAUXPOMATOB. XpOMAaThl W JAUXPOMAThl Kak
OKHUCJIUTENH.

Ma pr a H e i — (u3nyeckre U XUMHUYECKUE CBOMCTBa (OTHOLIEHUE K KHCIOPOLY, XJIOpY,
pactBopam kucioT). Oxcun mapranna(lV) kak OKUCIUTENb U KaTaau3aTop.

IlepmaHranaT Kamusi Kak

okucautenb. Maneanam(VI) kanus u eco ceoticmaa.

K e a e 3 0. Haxoxzaenue B npupoje. 3HaueHUe Keje3a Al Opranu3mMa uenoneka. Ouznueckue
cBoiictBa kene3a. CruraBel jKele3a € yriaepoaoM. XHMHUYECKHE CBOWCTBa Keje3a
(B3auMOJIEHICTBHE C KHUCIOPOJIOM, XJIOPOM, CEpOM, YrieM, KHCIOTaMH, PacTBOpaMHU COJei).
CpaBHEHHE KHUCJIOTHO-OCHOBHBIX M OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB THAPOKCH]IA
xene3a(ll) u ruapokcunaxenesza(lll). Conm xeneza(ll) u xeneza(Ill). Meroas! nepeBoaa coneit
xene3a(ll) B

comu xene3a(lll) u o6parno. OxucnurensHbie cBoicTBa coenquHeHuit sxene3a(lll) B peakuusax c
BOCCTAHOBUTEISIMUA (MOAMAOM, Menblo). lluanmaHbsie KomIulekchl xene3a. KadecTBeHHBIE
peakiuu Ha noHsbI xxene3a(ll) u (III).

M e n b. Haxoxnaenue B npupone. Ousnyeckne u XUMHYECKHE CBOMCTBA (B3aUMOJCHCTBHUE C
KHCIIOPOJIOM, XJIOPOM, cepoil, kucinotamu-okuciaurensmu). Comu menu(ll). Memnusiii kymopoc.
Ammuakatel Meau(l) u meau(Il). IHomyuyenne oxcuma menu(l) BoccTaHOBIEHHMEM THAPOKCHAA
meau(1l) rmroko3oit.

Cepedp o. Ousnyeckue U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE C CEpOil, XJIOPOM,
KHCIOTaMU-OKUCIUTEIsIMU). OcaxkieHne OKcuaa cepedpa mpu ACWCTBUM IIENOYH HA COJIU
cepeOpa. AMMuakaTsl cepedpa kak okuciauTend. KauecTBeHHast peakius Ha HOHBI cepedpa.

3 0 1 0 T 0. PU3MYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJCHUCTBHUE C XJIOPOM,

«I1apcKoi BoaKo». CriocoOb! BBIIEICHUS 30710Ta U3 30JI0TOHOCHOM TTOPO/IBI.

Il u 1 k. Ousnyeckne U XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TAJIOTEHAMH, KUCIOPOIOM,
Cepoil, pacTBOpaMu KUCIIOT U 1Ieno4eii). AMPOTepHOCTh OKCHIA U THAPOKCH 1A ITUHKA.

P 1y 1 b. [IpeacrasieHue o CBOMCTBAX PTYTH U €€ COEANHEHUSIX.

Hemoncrpaumu. 1. Komnexkuuss MeramnoB. 2. Komiekuuss munepanoB u pya. 3. Kosmnekuus



«Amomunuity. 4. Komneknus «XXKene3o u ero crasel» 5. BaumonelictBue HaTpus ¢ BOJOM. 6.
OkpammBanve IUTAMEHU  COJSIMH  IIEJIOYHBIX W HIEJIOYHO3EMENbHBIX  METalioB. /.
BsaumoneiicTBue Kajaplusg ¢ BOIOH. 8.

[MnaBnenue amromunus. 9. B3aumoneiictBue amromuHus co menoubio. 10. Bammopeiictue
XpoMa ¢ COJITHOM KHCJIOTOM 0e3 mocryma Bo3ayxa. 11. Ocaxaenue runpokcuaa xpoma(lll) u
OKHCJICHHE eT0 MEPOKCUIOM Boaopona. 12. B3aumHble nmepexoapl XpoMaToB U JuXpoMatos. 13.
Paznoxenue auxpomara ammonus. 14. Amromotepmust. 15. Ocaxnenue ruapokcuaa xemne3a(lll)
Y OKHCIIEHHUE ero Ha Bo3ayxe. 16. Beigenenue cepedpa U3 ero comeit aeiictBueM Meu.
JlabopaTopuble onbIThl. 10. OkpammBanue IIAMEHH COSIMHEHUSMH IIEIOYHBIX MeTauioB. 11.
O3HakOMJICHHE C MUHEpalaMH M BaXXHCUIIMMH COCIWHEHHUSMHU IIEIOYHBIX METauioB. 12.
CpoiicTBa coenuHeHu#M mienouHblx MetawioB. 13, OkxpamuBaHue IUIaMEHH  COJSIMHU
LIEJIOYHO3EeMENLHEIX MeTayuioB. 14. CBoiicTBa MarHust u ero coeauHeHuil. 15. CBoiicTBa
coenqnuenuin kaimpuud. 16.Kecrkocts Boapl. 17. B3aumonelcTBre aJrOMUHHUSA C KHACIOTAMH U
menoyamu. 18. AmdorepHsie cBolicTBa TUapoKcuaa amomuaud. 19. Ceolicmea onosa, ceunya u
ux coeounenuti. 20. CoiictBa coneit xpoma. 21. CBoiicTBa MapraHiia M €ro COSIUHEHUU. 22.
Wzyuenne munepainos xenes3a. 23. CBoiicTBa xene3a. KadecTBeHHbIE peakny Ha HOHBI KeJe3a.
[Tonyuenue oxcuna meau(l). 24. CpoiicTBa Meau, ee CIIaBOB U coenuHeHuid. 25. CBOCTBa IMHKA
U €r0 COEAMHEHHI.

IIpakTnueckas padora Ne6. [lonydenne roppkoit coiau (CEMUBOIHOTO Cyib(aTa MarHus).

IIpakTnueckas padora Ne 7. [lonyyeHue aqroMOKalIUEBbIX KBACIOB.

IIpakTnyeckas padora Ne8. BrinonHeHHe SKCIEPUMEHTAIBHBIX 3a71a4 MO TEMeE

«MeTtanmpl rIaBHBIX MOAT pyaIm.

IIpakTuyeckas padora Ne9. [lonyyenue MmeHOro Kyrnopoca.

IIpakTnyeckas padora Nel0. [lonydeHune xene3HOro Kynopoca.

IIpakTnueckas padora Ne 11. BoimonHeHHe 3KCIepUMEHTANIbHBIX 33]a4 110 TeMe

«Mertasnsl TOOOYHBIX MTOATPYIII.

KonTtpoabsHas pa6ora Ne 2 1o Teme «MeTauibDy.

Tema 3. CTpoenne aroma. Xumnueckas cBsi3b (84)

Crtpoenmuearoma. Hyxmmuael. M3otonsl. Tunsl paguoaktuBHoro pacnana. TepmosiiepHbiit
cuHTe3. [lonmydyeHrne HOBBIX A71€eMEHTOB. SnepHble peakuuu. CTpoeHUe 3JIEKTPOHHBIX 000J0YeK
atromoB. [lpesncraBneHue o KBaHTOBOW MexaHHke. KBaHTOBble umcia. ATOMHBIE OpOHMTAIH.
Pagnyc atoma. D1€KTpOOTPULIATEIBHOCTD.

XumMunueckKkasdcB s 3 b. Bugsl xumuueckoir cBs3u. KoBaleHTHas cBA3b U €€
XapaKTepUCTUKU (JJIMHA CBSI3U, MOJSPHOCTh, MOJISPU3YEMOCTb, KpaTHOCTb CBs3U). MoHHas
CBA3b. MeTtajumnyeckas CBs3b.

CTtTpoenuetTsBepasb XxT e Jg Kpucraumueckue u amoppusie Tena. Tumbl
KPUCTAJIUIMYECKUX  PELICTOK METAUIOB Y  HWOHHBIX COCAMHEHHH. MexXMoneKyspHble
B3auMoIercTBUs. BogopoiHas CBA3b.

Jemoncrpanuu. 1. Kpucramumdeckue perierku. 2. Moenu MOJIeKyII.



Tema 4. OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUNA XUMUYECKUX peakiuii (174)

TenmnanoBoiidpPpeKT XUMHUHYECKOH peakKn U DHIOTCPMUIECKUE U
sK30TepMuUecKkue peaknuu. 3akoH ['ecca. Ternora oOpa3oBaHusi BemlecTBa. DHEPIUs CBS3U.
[Tonstue 06 »HTanmpnuu. IlonsTue o0 sHTponuu. BTopod 3akoH TepMOAMHAMHUKH. DHEPTHUS
I'n66ca 1 KpuTEepUU CaMONIPOU3BOIBHOCTH XUMHUECKOUPEAKIINH.

CkopocTbXMMHYECKHNXPeaKIHilUee 3aBUCUMOCTb OT IIPUPOJIbl pEarupyrOIINX
BELICCTB, KOHIIGHTPAllMM pEarcHTOB, TEMIIEpaTyphl, HaJaU4usd KaTaau3aropa, IUIoUiaau
MOBEPXHOCTH pEarupyrollnX BeIIEeCTB. 3aKoH JAelcTByomux wmacc. [IpaBmino Bant-I'odda.
Ilonatue 00 »>Hepruu akTHBALUMU U 00 HHEpreTudyeckoM mnpoduie peakuuu. ['OMOreHHbIH u
TETEPOreHHBIM KaTalus.

[IpuMeppl KaTaIMTHYECKUX MPOLECCOB B TEXHUKE U B JKMUBBIX opraHu3max. PepMeHThl Kak
OMOJIOTHYECKHE KaTaTu3aTOPbI.

OO0paTumbie peaknuu Xumuiaeckoe papHoecue. [Ipunnun Jle Ilatense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantsl auccommanuu. Pacuer pH pactBopos
CWJIBHBIX KHUCIIOT U 1ienoueit. /lpouzeedenue pacmeopumocmu.

PagakTuBHOCTHMETaAaJJo B. [loHaTre o cTaHAapTHOM 3JEKTPOJIHOM MOTEHIHAIIE U
3JEKTPOJBIXKYIIECH CUjle peaklnu. XMMHUYECKHE UCTOUYHUKU TOKA: TrajlbBaHUYECKHE AJIEMEHTHI,
AKKyMYJISITOPBl ¥ TOIUIMBHBIC JJIEMEHTBI. OJEKTPOJIM3 pPACIUIABOB U BOJHBIX PACTBOPOB
3IEKTPOJIUTOB. 3aKOHbI INEKMPONU3A.

JemoncTpanuu. 1. Dx30TepMUUecKre U SHA0TEPMUUYECKIE XUMUYECKHE PEAKLIUU.

2. TemioBble ABJIEHHS IPH PACTBOPEHUH CEPHON KUCIOTHI U aMMHAYHON CEJIUTPBL.

3. 3aBMCHUMOCTb CKOPOCTH peakluM OT HPUPOIbl BEIIECTB Ha IIPUMEPE B3aUMOJEHCTBHUS
pacTBOpPOB pa3iIUYHBIX KHCJIOT OJMHAKOBOM KOHIIEHTPAalMH C OJMHAKOBBIMH KYyCOYKaMH
(rpaHynamMM) LIMHKa M OJIMHAKOBBIX KYCOYKOB pPa3HBIX METa/IOB (MarHus, LIMHKa, >KeJe3a) C
pacTBOpOM COJISIHOM KucinoThl. 4. B3aumopelicTBUE pacTBOPOB CEPHOI KUCIIOTHI C PacTBOpaMH
THOCYJb(aTa HATpUs Pa3IMYHONW KOHILIEHTpAallMM U TemmepaTypsl. 5. PasnokeHue nepokcuiaa
BOJIOPOJIa CIIOMOUIbI0 HEOPTaHMUYECKUX KaTaU3aTOPOB U MPHPOJHBIX OOBEKTOB, COJEPIKALINX
Karanasy.

JlabopaTopubie onbIThl. DaKkTOpHI, BIMAIOIINE HA B3aUMOACUCTBHE METAIa C PacTBOPAMHU
kucnoT. CMelleHne XMMUYECKOIO0 PaBHOBECHUS MPHU YBEIMYEHUU KOHILEHTPALUU pPEareHToB U
IpOoAyKTOB.26. KaTanutuueckoe pasioKeHue Nepokcuia BoJopoia

IIpakTnueckas padora Nel2. CkopocTb XUMHUECKOH peakuu.

IIpakTnuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KounrpoabsHnas padora Ne3. TeopeTnueckue OCHOBBI XUMHUU.

Tema 5. Xumnueckast TexHosorus (74)

OCHOBHBIENPHUHUUNBl XUMUHYEeCKOW TexHoaorunu.llpoussoacreo
CEPHOI KHCJOTBI KOHTAKTHBIM CI0OCOO0M. XuMu3M mnpoiecca. CeIpbe Al TPOU3BOCTBA
cep-

HOM KUCJOTHI. TexHoJIornyeckas cxema mporecca, IpoIecChl U anmaparkl.

IlpouszBoacTBOAaMMHUaKk a. XuMu3M mnpouiecca. Onpenenenre onTUMaIbHBIX YCIOBUN
MIPOBEEHUS peakuuy. [IpMHIMI HUPKYIALNN U €T0 pean3alys B TEXHOJIOTHYECKON CXEME.

MeTtTaaaypr n g Yepras meramnyprusd. JJomeHHbI npouecc (Cbpbe, YCTPOMCTBO
JIOMEHHOHM Meuu, XUMU3M Iponecca). IIpou3BoACTBO cTanu B KHCIOPOJHOM KOHBEpPTEpE U B



AJIEKTPOIIEYaX.
Opranmveckuii cuHTe3. Cunmesvl Ha ocHose cunmes-2asa. [Ipou3BOACTBOMETAHOIA.

DKoJIoTHs U ITpo0sieMa OXpaHbl OKPYXKAIOIEH cpeibl. 3eleHast XUMHUSL.

Jemoncrpauuu. 1. Ceippe 17151 POU3BOACTBA CEPHOU KUCIOTHL. 2. Monenb KHIALIETO CIOS.
3.Kene3nas pyaa. 4. O6pas1sl CIIJIaBOB Kele3a.

Tema 6. Xumusi B ObITY M Ha caay:k0e o0mecTBa (9u)

Xumus numu. JKupsl, OenIKu, yrieBoabl, BUTaMHUHbL. [lumeBsie 100aBku, UX Kiaccu(UKanus.
3anpeleHHble W pa3pelleHHble MuIleBble a00aBku. JlekapcTBeHHble cpenacTBa. Kpacku u
NUTMEHTHI. [I[pUHINITEI OKpalIBaHus TKaHEeH. Xumus B crpoutenscTse. Llement, 6eton. Ctekiio
n Kepamuka. TpaauIMOHHBIE M COBPEMEHHBIE KEpaMHU4yecKue Marepuaibl. CBepXIpoBOAsAIIAs
Kepamuka. beiToBas xummus. OtOenuBaroniye cpeacTtBa. XHUMHS B CEJIBCKOM  XO3SHCTBE.
Wucektnunasl u nectuuuabl. CpexnctBa 3amuThl pacTeHMid. PenemteHTsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. Meronosnoruss Hay4HOro wuccienoBaHus. [lpogeccus — xumuka.
Mamemamuueckas xumusi.

[ouck xumuaeckoit uHGpopmanuu. Paboma c 6azamu OAHHbIX.

Jemouncrpanumn. 1. [Tumesie kpacutenu. 2. Kpamenue tkaneii. 3. OrbenvuBanue
tkanei. 4. Kepammueckume wmarepuanbl. 5. I[BerHsie crekina. 6. Komtekmus
«TonMBO U ero BUABD.

JlaGopaTtopHble onbITBI. 27. 3HAKOMCTBO C MOIOIIMMHU CPEJICTBAMH. 3HAKOMCTBO C
orOenmuBarommMu cpeactBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MHHEPATbHBIMU YJOOPEHUSMH U
U3Y4YECHHE UX CBOMCTB.

KonTtpouabHnas pabora Ne 4. Mitorosast KOHTposIbHasi paboTa.

1. TemaTn4yeckoe nIaHUpPOBaHue.
10 kmacc
Homep Konuuecmeo B mom uucne
membl Tema uacoe
npakmuueckue | KOHMPOJbHblE
pabomul padomul
1
[ToBTOpEHME U yriayonenue ( BXOHAA
1 3HAHUU 18 1 KOHTPOJIbHAS
pabora)

OCHOBHBIE TTIOHITHSA
2 OpraHUYECKON XUMHH 13 - -

3 YrneBoaopoas 25 2 1




1

Kucnoponconep:xamue (mpomMexyToUYHas

OpPraHUYECKUE COCTUHCHUS 19 5 KOHTPOJIbHAS
pabota)

A30T- 1 cepocoiepKame

COEAMHEHUS 6 1 -

1
bronornvecku akTHBHbBIC (uroroBast
BEIIECTBA 14 - KOHTPOJIbHAS

pabora)
BricokomoiekysipHbIe
COEIMHEHNSA 4 2 -
PesepBHOE Bpemst 3 - -
HUTOTIO: 102 11 4




11 xnacc

Homep Konuuecmeo B mom yucne
membul Tema Yacoe
npakmuueckue | KOHMpPOJibHblE
pabomut paoomot
1
HemeTasibl (BxoaHast
1 31 ) KOHTpPOJIbHAsI
pabora)
2 MeTabl 30 6 1
3 CtpoeHue aToma. 8 - -
XuMHYecKas CBA3b
OCHOBHBIE 3aKOHOMEPHOCTH 1
NMPOTEKAHUSI XUHMHYECKHX (mpomexxyTouHast
4 peaxiuii 17 2 KOHTPOJIbHAS
pabora)
5 XuMHYECKAsA TEXHOJIOTHUSI 7 - -
1
XuMmus B ObITY H Ha CJIy:KOe (uToroas
6 oomectna (11u) 9 - KOHTPOJIbHAS
paborta)
HUTOI'O: 102 13 4
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