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MnhaHupyemble pe3ynbTaTbl OCBOeHUA ydebHOro npegmera «Xumua» Ha yrnybneHHom
ypoBHe cpegHero obuero obpasoBaHus

IiiaHupyeMble JIMYHOCTHBIE PE3YILTATHI OCBOCHHUS YUeOHOT0 MpeaMeTa « XuMHUs»
Ha yrJ1y0JIeHHOM ypOBHe

HHaHI/IpyeMBIMI/I JIMYHOCTHBIMU PE3yJIbTaTaMU B paMKax OCBOCHUA y‘I€6HOFO npeamera «XUMUS
Ha yriyOJeHHOM YpOBHE SIBIISIOTCS:

1) B cepe OTHOLICHHUH o0ydaromuxcs K cede, K CBOeMY 310POBbIO, K NIO3HAHMIO ce0si:

— TMPUHATHE W PEATU3AIMI0 IIEHHOCTEH 370poBOro M 0Oe3omacHOoTro obpasza XKU3HH, OEpeKHOE,
OTBETCTBCHHOC MW KOMIIETCHTHOC OTHOIIICHUE K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMy U TICUXOJIOTHYECKOMY
3/10pPOBbIO;

— HeNpUATHE BPEIHBIX IPUBBIYEK: KYpEHUs, YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB;

2) B cdepe OTHOIICHHUIT 00y4AIOIIUXCHA K OKPY:KaI0IIEMy MUPY, K )KMBOW Npupoe,
XYy/105KeCTBEHHOM KYJIbType:

— MHPOBO33pPEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTb HAYKH,
FOTOBHOCTh K HAayYHO-TEXHHMUYECKOMY TBOPUECTBY, BIaJ€HHE IOCTOBEpPHON HH(OpManueld O MepeaoBbIX
JTOCTHKEHHSIX U OTKPBITUSX MUPOBOW U OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00
yCTpOMCTBE MHpa U O0IIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO00Opa30BaHUIO, HA TPOTSHKEHUHU BCEH
KHU3HU; CO3HATEJIbHOE OTHOLIEHHE K HEMpephlBHOMY O0O0pa30BaHMIO KakK YCJIOBUIO  YCIEUIHOM
npoheccuoHaNbHON M 00IIECTBEHHOM 1eI TETbHOCTH;

— 9KOJIOTHYECKas KylbTypa, OepeskHOe OTHOLICHHE K POJIHOM 3emile, TpUpOJHbIM OoraTcTBaM Poccun
U MHpa, IOHMMAHHUE BIIMSHUSA COLUAIBHO-DKOHOMUYECKHX IPOLECCOB HA COCTOSHUE MPUPOJHON H
COLIMAJIBHOM CpeJibl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOJHBIX PECYPCOB, YMEHUI U HABBIKOB Pa3yMHOI'O
IIPU- POJIOTIONB30BAHNS, HETEPIIMMOIO OTHOIIEHUS K JIEHCTBUSM,



MIPUHOCSIIUM BpPE]] 3KOJIOTUH; TIPUOOPETEHHE OTIBITa 3KOJIOTO-HANPABICHHOHN JAEATEIbHOCTH;

3) B cepe oTHOIIEHHIT 00YyUAKOIIUXCS K TPYAY, B cepe cOUMaIbHO-IKOHOMUYECKUX
OTHOLLICHM A :

— OCO3HaAHHBIN BEIOOP OyayIIeH mpodeccuu Kak MyTh | CII0CO0 peann3ali COOCTBCHHBIX KU3HCHHBIX
TIJIAHOB;

— TOTOBHOCTb OOYYarOIIUXCsl K TPYIOBOW NMPOGECCHOHATBHOU JEATEIHHOCTH KaK K BO3MOXHOCTH
Y4acTHS B PEIICHUH JIMYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIMOHATBHBIX MPOOJIEM;

— MOTPEOHOCTh TPYAUTHCA, YBAXKEHHWE K TPYIAy U JIOAIM TpyAd, TPYIOBBIM JTOCTHXKCHHSIM,
0OPOCOBECTHOE, OTBETCTBEHHOE ¥ TBOPUYECKOE OTHOIIICHHE K Pa3HBIM BHIaM TPYAOBOM AEATEILHOCTH.

Iliianupyemblie MeTanpeaMeTHbIE Pe3yJibTAThl 0CBOEHHS YUeOHOr0 npeamMera « XuMHsi»
Ha yriiy0JIeHHOM ypPOBHe

[Tnanupyemble MeTanpeIMeTHbIE pe3yabTaThl B paMKax OCBOCHHsS Y4eOHOTO MmpeaMera «XHUMHs
Ha yriiyOJeHHOM YpOBHE MpeACTaBIEHbI TPeMsl IPyMHIaMHi YHUBEPCAIbHBIX ydeOHbIX Aeiictuil (YVY ).
1. PeryasiTuBHBIE YyHUBepPcAIbHbIE YUeOHbIE 1elicTBUA
BbInycKHUK Hay4YUTCS:

— CaMOCTOSITEILHO ONPENEATh 1M, CTaBUTh M (HOPMYIMPOBaThH COOCTBEHHBIC 3aJa4yd B
00pa30BaTeNbHOM IESATEIBHOCTH U KU3HEHHBIX CUTYaAIUSX;

— OIICHUBATh PECYPCHI, B TOM YMCJIE BpeMs U Jpyrue HeMaTepuaiabHble PECypchbl, HEOOXOIUMBIE IS
JTOCTHOKCHHS TIOCTABJICHHOMW paHee eI

— COTIOCTaBIISITh UMEIOIIHUECS BO3MOKHOCTH U HEOOXOIUMBIE [Tl IOCTHKEHUS 1IETTU PECYPCHI;

— OpraHu30BBIBaTh dPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTHKEHHS TTOCTABIEHHON
LECTIN;

— OMNpPENENITh HECKOJIBKO MyTeH JOCTUKEHUS IOCTABIICHHOM 111N,

— BBIOMPATh ONTUMAIIBHBIN MYTh JOCTHXKEHUS LENH C ydeToM 3P (EeKTHBHOCTH PACXOJOBAHUS PECYPCOB



¥ OCHOBBIBASICH HA COOOPAKEHUSAX STHKH UMOPAJIH;
— 3ajjaBaTh apaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO OTPEJENINTh, UTO 1€ IOCTUTHYTA;
— COIIOCTABJIATh MOJYYEHHBIN pPE3yJIbTaT JAEATEIbHOCTH C II0CTaBICHHOM 3apaHee LIEIbIO;

— OII€CHHUBATh NOCICACTBUA TOCTUKCHUA MIOCTaBJICHHOM eI B I€ATCIIBHOCTH, COOCTBEHHOM KU3HU U

YKU3HHU OKPYKAOLINX JIFOJEH.
2. Ilo3naBaTe/ibHbIE YHMBepPCAJIbHbIE YueOHbIE el CTBUSA
BoeInyckHUK Hay4YUTCS:

— KPHUTHYECKH OIICHUBATH U MHTEPIIPETHPOBATH HHPOPMAIIHIO C PA3HBIXTO3HIINN;

— pacro3HaBaTh ¥ PUKCUPOBATH IIPOTHBOPEUHSI B HHOOPMAIIMOHHBIX UCTOYHHKAX;

— HCIIOJIb30BaTh PA3JIMIHBIC MOJICITBLHO-CXEeMATHISCKUE CPEJICTBA TS IPEJICTABIICHUS BBISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX TPOTUBOPEUHIA;

— OCYIICCTBJISTH pa3BEPHYTHIN HHPOPMAIIMOHHBINA TTOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIE (yueOHBIC
Y TTIO3HABATEIIbHBIC) 331a4H;

— MCKAaTh U HAXOAUTh 0000IIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

— TPHUBOJUTh KPUTUYECKHE apTyYMEHThI KaK B OTHOIIEHWH COOCTBEHHOTO CYXKICHHUs, TaK W B
OTHOIIIEHUHU ICUCTBUM U CYKIACHUM IPYTOro;

— aHAJIM3UPOBATH U MPEOOPA30BBIBATH TPOOIEMHO-TIPOTHBOPECUUBHIE CUTYAIINH;

— BBIXOJIUTH 332 paMKHU Y4€OHOT0 MPEAMETA U OCYIIECTBIIATH I[EJICHANIPABICHHBIN MONCK BO3MOXKHOCTH
IIUPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS;

— BBICTpaWBaTh HWHAWBUIYATbHYIO OOpa30BaTEeNbHYI0 TpPACKTOPHUIO, YYUTHIBAasE OTPAHUYEHHUS CO
CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTPaHUYCHHUS;

— MEHSTh M YJCpXKUBATh pa3Hble MO3HUIMH B MO3HABATEILHON AEATeTbHOCTH (OBITH YYEHHUKOM U
yuuteneM; (GopMylnHpoBaTh 0Opa30BATENbHBIA 3allpOC W BBIMOJHATH KOHCYJIbTAaTUBHBIE (DYHKITUU
CaMOCTOSITENIbHO; CTaBUTh MpoOjeMy U paboTaTh HajJ €€ pelIeHHEeM; YIPaBIsITh COBMECTHOMN
MTO3HABATEIBHOM JIes- TEHbHOCTHIO U ITOUHHSTHCS ).

3. KomMmyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIE 1elicTBUSA



BrInyckHUK Hay4duTcs:

— OCYULIECTBJIATH JEJIOBYI0O KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBbIMU (KaK BHYTPU
00pa30BaTeIIbHON OpraHu3alliy, TaK 1 3a €€ MpeIeIaMu);

— IIpU OCYIIECTBJIEHUU TPYNIOBOW pabOThl OBITh KaKk PYKOBOJWUTEIEM, TaK M YJIECHOM IPOEKTHOM
KOMaH/Ibl B Pa3HbIX POJISIX (T€HEPATOPOM UM, KpUTUKOM, UCIIOJIHUTEIEM, IPE3CHTYIOLIUM U T.]1.);

— Ppa3BEpHYTO, JOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pe- HHUS C UCIOJb30BAaHUEM aJIEKBATHBIX
(YCTHBIX U IUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(QIMKTOT€HHbIE CUTYallUl U IPEJOTBPALATh KOH(IIUKTHI 10 UX aKTUBHOM (ha3bl;

— KOOPJMHHUPOBATh U BBIIOJHATH PAa0OTy B YCIOBUSAX BHUPTYAJIbHOTO B3aUMOJEHCTBUS (WK
COUETaHMs PeajbHOI0 U BUPTYaIbHOTO);

— COIJIacOBBIBAThH MMO3UIUU YICHOB KOMaH/bl B IIpoliecce paboThl Hal OOIINM MPOTYKTOM/pELIEHUEM;

— MpPEACTaBIATh MYyOJUYHO pe3yabTaThl MHAWBHYaJbHOM M TPYNIIOBOM JESATENBHOCTH, KaK Iepen
3HAKOMOM, TaK U MepeJl HE3HAKOMOU ayIUTOPUEH;

— moa0upaTh MapTHEPOB IS JETOBOM KOMMYHUKAIIMH, UCXOS U3 COOOpaKEHUH Pe3yIbTaTHBHOCTH
B3aMMOJICCTBHS, aHE JIMIHBIX CHMITaTHIA;

— BOCIIPHHUMATh KPUTHUYECKHE 3aMEYaHMS KaK Pecypc COOCTBEHHOTO pa3BUTHS,

— TOYHO U €MKO (opMyaupoBaTh KaK KPUTHYECKHUE, TaK M OJOOpPUTEIbHBIC 3aMEYaHHs B aJpec
IPYTUX JIOJIeH B pamMKax JIeJ0BOM M 00pa30BaTeIbHOM KOMMYHUKAIIMHU, U30erasi P dTOM JIMYHOCTHBIX
OIICHOYHBIX CYXKICHUH.

IInanupyemMsble npeMeTHbIE pPe3yJbTaThl 0CBOCHHS Y4eOHOro npeamera «XuMHus»
Ha yriy0J1eHHOM YPOBHe

B pesynbrate u3ydeHus: yaeOHOTo mpeamera « XuMUs» Ha YpOBHE CpeJHero o0miero o0pa3oBaHus
BBIINYCKHMK HA YI1y0JIeHHOM YPOBHE HAYYUTCS:
— pacKphIBaTh HA MPUMEPAX POJIb XUMUH B (POPMUPOBAHUN COBPEMEHHON Hay4YHOUM KapTHHBI MUpa U B
MIPAKTUYECKOH  JIEITEIbHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXAY XUMHUEH M JPYIMMU €CTECTBEHHBIMU
HayKaMu;



— COIIOCTaBJIATh UCTOPUYECKUE BEXM Pa3BUTUA XUMHMM C UCTOPUYECKUMHU IEPUOAAMH Pa3BUTHUSA
IIPOMBIIIJICHHOCTH M HAYKH JUJIs IPOBECHUS aHAIM3a COCTOSIHUSA, IIyTEel Pa3BUTUS HAYKU U TEXHOJIOTUM;

— QHAJIM3UPOBATh COCTaB, CTPOECHUE M CBOMCTBA BEIIECTB, NPUMEHSSA IIOJIOKEHUS OCHOBHBIX
XMUMHMUYECKUX TEOpPUH: XMMHUECKOIO CTPOEHHUsS opraHuyeckux coeauHeHuil A. M. byrneposa, crpoenus
aTOMa, XUMUYECKON CBS3M, WIEKTPOJIUTUYECKOM IUCCOLMALMU KUCJIOT, OCHOBAHWW M COJIEH, a Takke
YCTaHAaBIMBATh IIPUYMHHO-CIEACTBEHHBIE CBS3M MEXKJY CBOMCTBAMHU BEIIECTBA M €r0 COCTaBOM H
CTPOCHHEM;

— TIPUMEHSATH IIPABUJIa CHCTEMATUYECKOW MEXTyHapOJHOM HOMEHKJIATYpPhl KaK CPEJACTBA PA3ITMYCHUS
1 UACHTHU(UKAIIMK BELECTB M0 UX COCTABY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBbIE (POPMYJIbI HEOPraHUYECKUX M OPraHUYECKHX BEIEeCTB
KaK HOCUTEJIEH UH- (bOpMaI_[I/H/I 0 CTPOCHUH BCUIECTBA, €0 CBOMCTBAax U MPUHAJIC)KHOCTHU K OIIPCACICHHOMY
KJIACCY CO€IMHEHUI;

— OOBACHATH TPHUPOAY U CIOCOOBI 00pa30BaHHS XWMHUYECKOW CBSI3U: KOBAJICHTHOW (TIOJIIPHOM,
HETIOJISIPHOM), MOHHOM, METaJUTMYEeCKOW, BOJOPOTHON C IETBI0 OMPEACICHUS XUMUYECKOW aKTHBHOCTH
BEILECTB;

— XapaKTepu3oBaTh (U3MYECKUE CBOICTBA HEOPraHMYECKUX M OPraHMYeCKHX BELIECTB W
yCTaHABIMBATh 3aBUCUMOCTD (DU3MUECKUX CBOWCTB BEUIECTB OT THUIIA KPUCTAIUIMUECKON PELIETKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHH XUMHUYECKHX CBOMCTB HPOCTBIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHUH, BHICIIMX OKCHIOB U THAPOKCHJIOB;

— TMPUBOAUTH MPUMEPHI XUMHUECKUX PEAKIIHH, paCKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX W OPraHWYEeCKUX BEIIECTB H3YYEHHBIX KJIACCOB C MLENbI0 HUX  UIACHTH(PHUKALUU U
00BsICHEHUS 00JIaCTH TPUMEHEHNUS,

— OIMpenesITh MEXaHU3M PEaKIIuU B 3aBUCUMOCTH OT YCIOBHI MPOBEACHUS PEAKIIUU U IIPOTHO3UPOBATH
BO3MOYHOCTh MPOTEKAHUSI XUMHYECKUX PEaKIMi Ha OCHOBE THUIA XHUMHYECKOW CBSI3U U AKTUBHOCTHU
peareHToB;

— yCTaHaBJIMBATh 3aBUCUMOCTh PEAKIMOHHOW CIOCOOHOCTH OpPraHMYECKHUX COEJIMHEHUN OT Xapakrepa
B3aMMHOT'O BIIUSIHUS aTOMOB B MOJIEKYJIaX C IIEJIbIO POTHO3UPOBAHHUS POTYKTOB PEAKIUY;



— YCTaHaBJIUBaTh 3aBUCHUMOCTh CKOPOCTH XHMHMUYECKOM pEaKIUU U CMEIICHHUS XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (AKTOPOB C IIENBI0 OMPEACTCHUS ONTHMAIBHBIX YCIOBUH IMPOTEKAHUS
XUMHUYECKUX ITPOIIECCOB;

— YCTaHaBJIUBaTh T€HETUYECKYIO CBSI3b MEXK/Y KJacCaMU HEOPraHUYECKUX U OPraHUYECKUX BEIECTB
JUIE  O0OCHOBAHUS TPHHIUINAAIBHOW BO3MOXKHOCTH TIOJMYYCHHSI HEOPTaHWUYECKUX W OPTaHUYCCKHX
COCIMHEHUH 33JaHHOTO COCTaBa M CTPOCHUS,

— ToJ0UpaTh PEAreHThl, YCIOBHUS W OINPEACNATh MPOIYKTHl PEAKIUi, MO3BOJISIONIMX pPEeaTn30BaTh
abopaTOpHBIE M MPOMBIIUICHHBIE CIOCOOBI TOJyUYEHUS BXKHEUIIUX HEOPraHMYECKUX U OPTraHMYECKHUX
BEIIIECTB;

— OTpENEeNATh XapakTep cpeibl B Pe3yabTaTe THAPOJIN3a HEOPTaHNUYECKUX M OPraHUIECKUX BEIIECTB U
MPUBOJUTH IPUMEPHI THAPOJIM3a BEIIECTB B TMOBCEAHEBHOMW KU3HMU YETOBEKA, OMOJOTUYECKUX OOMEHHBIX
MpoIieccax U MPOMBIIIIIECHHOCTH;

— TPHUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIMI B PUPO/IC, TPOU3BOICTBEHHBIX
rpoLeccax U KU3HEIAESITeNbHOCTH OPraHu3MOB;

000CHOBBIBATH MPAKTUICCKOC HCIIOJb30BAHMC HCOPraHMYCCKHUX U OPraHUYCCKUX BCHICCTB U UX peaKHI/Iﬁ B
IIPOMBIIIJICHHOCTHU U 6BITy;

— BBINOJIHATE XUMHYCCKUM OKCIICPUMEHT 110 PpacCIiO3HABaHHWIO W IIOJIYUYCHHIO HCEOPraHU4YCCKUX U
OpPraHMYCCKUX BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM COGZ[PIHGHPIIZ, B COOTBETCTBUHU C IIpaBUJIaMH U
IpueMamMunu Oe3omacHOM pa6OTLI C XMMHUYCCKUMMU BCIICCTBAMU 1 J'Ia60paT0pHBIM O60py,HOBaHI/IeM;

— IHPOBOJUTL pacCdYCTbl Ha OCHOBC XUMHYCCKHX (I)OpMy.]'I n ypaBHeHI/Iﬁ peaKuHﬁ: HaXO0XACHUC
MOJ'I@Ky.]'IHpHOﬁ q)OpMy.]'ILI OPraHuvYCcCKOro BCUICCTBA II0 €I0 INNIOTHOCTU M MACCOBBIM J0JEIM 3JICMCHTOB,
BXOJAIIHUX B €TI0 COCTaB UJIK IO NPOAYKTaM CropaHusa; pacCyCThbl MaccoBOH J0JIN (MaCCLI) XHUMHNYCCKOTI'O
COCAUHC- HUA B CMECHU; PACUCTBI MACCHI (O6’beMa, KOJIMYCCTBA BeI_I_IeCTBa) IMPOAYKTOB pCakK U, €CIU OJHO
13 BCUICCTB JAHO B M30BITKE (I/IMGGT HpI/IMeCI/I); pacuCThL MacCOBOU HIIM 00bEMHOM J0JIM BbIXOJId ITPOAYKTa
peakiuu OT TCOPCTHUYUYCCKHU BO3MOIKHOIO, pacdCThbl TCIIJIOBOI'O 3(1)(1)CKT8. pCaKkuunun; pacyCThbl 00BEMHBIX
OTHOIIICHUM T'a30B IIpHU XUMHUYCCKUX PCAKIUAX; pACUCThI MACCHI (06’bCMa, KOJIM4YECTBA BCIJ_ICCTBa) MpoaAyKTa
pCaKknuu, €CJin OAHO U3 BCHICCTB NAaHO B BUAC pacTBOpa C OHpCILCJICHHOﬁ MacCOBOM J0JIei pacTBOPCHHOI'O



BEILIECTBA;

— MHCIIOJIb30BaTb MCTOJIbI HAYYHOI'0 IIO3HAHUA: aHajlin3, CHUHTC3, MOJACIIMPOBAHUC XHUMHYCCKHUX
MIPOLIECCOB W SIBJICHUH MPU PEIICHUH Y4eOHO-HCCIeI0BATENbCKUX 3a7ad M0 M3YYEHUIO CBOWCTB, CITIOCOOOB
IMOJIYYCHHA U paCllO3HABAHUA OPTraHNUYCCKUX BCIICCTB,

— BJIaACTDb IIpaBHUJIaMU 0e30macHoOro O6paHICHI/I$I C CAKMMH, TOPIOYMMU U TOKCUYHBIMU BCHICCTBAMU,
CpelICTBaMU OBITOBOM XUMMUH;

— OCYUIECTBJISITh IOUCK XUMUYECKOIN MH(OPMALIUHU 10 HA3BaHUSIM, UIEHTU(UKATOPAM, CTPYKTYPHBIM
(dhopmysam BENIECTB;

— KPUTHUYECKH OIICHMBATh W MHTEPIPETUPOBATh XUMHUUYECKYIO HH(POPMAIIMIO, COJEPKAIIYIOCS B
COOOIIEHUSAX CPEJICTB MaccoBOil mHpopmamuu, pecypcax HMHTepHeTa, HAYYHO-TIOMYJSIPHBIX CTAaThsX C
TOYKH 3pEHUSI €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B II€JIIX BBISBJICHHS OIIMOOYHBIX CYXIACHUH U (op-
MHPOBaHUSI COOCTBEHHOM O3UIINH;

— HAXOJUTh B3aWMOCBSI3U MEXIY CTPYKTypodW W (YHKIUN, MPUYUHON W CIEJACTBHUEM, TEOPHEH U
(daktaMu Tpu aHanu3e MPOOJIEMHBIX CUTyallud M OOOCHOBAaHMHM MPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHUH;

— MPEACTaBIATh IYTH pEHIeHHs TJI00aTbHBIX MNPOOJIeM, CTOSIIUX I[epel YeJIOBEYECTBOM, U
MEePCIIEKTUBHBIX HAIpPaBIICHHIA



Copep:xaHue pa3/ieJioB U TeM y4eOHOIro Kypca
10 kaacc (3 4 B Hegeqto, Beero 102 4, u3 HUX 3 4 -pe3epBHOE BpeMs)

Tema 1. IloBTOpeHue u yriydjieHue 3HAHUIM

ATOMHO-MOJIEKYJISIPHOE yueHue. BerecTBa MOJIEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOCHHUSI.
KauecTBeHHBII W KOJMYECTBEHHBIA COCTAB BellecTBAa. MOJIsIpHass W OTHOCUTEJIbHAs
MOJIEKYJIIpHas MacChl BemecTBa. MosbHas OISl U MacCoBasi JI0JIs SJIEMEHTA B BEIIECTBE.
Crpoenue artoma. ArtomHas opOurtanb. [IpaBuwia 3amosHEHHs JJIEKTPOHAMU ATOMHBIX
opbOuraneii. Banentusie anexkrponsl. [leproanuecknii 3axoH. POpMyIHpPOBKa 3aKOHA B CBETE
COBPEMEHHBIX TMPEJCTABICHUNA O CTPOCHUM aToma. M3MeHeHHe CBOWMCTB AJEMEHTOB M HMX
COCIMHEHUH B TIEPHOJIaX U TPYIITIaX.

XuMuYeckasi CBsI3b. DJEKTPOOTPHULIATEIbHOCTh. Buapl xumuueckoil cBsizu. MoHHast CBA3b.
KoBanenTHas HenossipHasi u nosisipHasi ¢Bsizb. OOMEHHBIN M JIOHOPHO-AKIENITOPHBIA MEXaHU3M
00pa3oBaHUsl KOBAJIEHTHOM MOJSIpHOM cBsi3u. ['eomeTpusi Mosekyasl. MeTtannndeckasl CBSI3b.
Bonoponnas cBsizb. ArperatHbie COCTOSTHHS BEIIECTBA. THUIBI KPUCTATMYECKUX PEIIECTOK:
aTOMHasi, MOJICKYJISIpHAs, HOHHAs, METAJUTHIECKAaI.

Pacuertsl no popmynam u ypaBHeHUsAM peakuuid. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—
MenneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIIEHWH. OTHOCHUTENbHAS TUIOTHOCTH
rasos.

Knaccudukanus XuMUYECKUX pPEaKIUid MO Pa3IMYHBIM TpPHU3HAKaM CpaBHEHUS. M3MeHeHue
CTENEHN OKHUCIICHUS DJIEMEHTOB B cOeuHEHUIX. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
Oxkucienne W BoccTaHOBIEHUE. OKHCIWTENM W BOCCTAHOBUTENIHW. MeETOJ 3IIEKTPOHHOIO
Oananca. [lepmaHranar Kajaus Kak OKUCIUTENb.

Baxsneiimne Knacchl HEOPraHMYECKHWX BEIIECTB. ['eHeTnueckas CBs3b MEXKIy KiaccaMu
HEOpraHMYeCcKuXx coeAnHeHui. Peakuu nonnoro oomena. ['maponms. pH cpenpr.

PactBopbl. CniocoObl BbIpaXKeHHs] KOJIMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBas OIS
(TpolleHTHAsl KOHIICHTpaIlus), MoJisipHas KoHIeHTpamus. Kosmowmnele pacTtBopbl. DddekT
Tunnana. Koarymsnusa. Cunepesuc. Kommiekcusie coequaenusi. CoctaB KOMIUIEKCHOTO MOHA!
KOMILIIEKcooOpa3zoBarenb, auranjsl. Koopaunanuonnoe yucio. HoMeHkIaTypa KOMILIEKCHBIX
COEIUHEHU.

JdemoncTpanmnu.

1. OGpa31ibl BEUIeCTB MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUSI.

2. Bosrouka nona.

3. OnpeneneHue KUCIOTHOCTU CPEAbl TPU MOMOIIY UHIUKATOPOB.

4. Dddexr Tunpans.

5. O6pazoBaHnEe KOMILIEKCHBIX COEIMHEHUI MePEeXOHBIX METAJIOB.

JlaGopaTopHble ONBITHI.

1. Peakuuu noHHoro ooOMeHa.

2. CBolicTBa KOJIJIOUJIHBIX PACTBOPOB.

3. 'maponus coneid.

4. IlonyueHue U CBOMCTBA KOMIUIEKCHBIX COCUHEHUH.

IIpakTuyeckas padora Ne 1. BoinonHeHne 3KCIepUMEHTANbHBIX 33]1a4 110 TEME
«PeakiroHHas CrIOCOOHOCTH BEIIECTB B PACTBOPAX).

KonrpoabsHnas padora Nel o teme «OCHOBBI XUMHI.

Tema 2. OcHOBHBIC MOHATHS OPraHUYECKONH XMMHHU

IIpenmer opranmueckoil xumuu. (OCOOEHHOCTM OPraHUYECKUX BELIECTB. 3HAUYECHUE
opranu4eckoi Xxumuu. [IpuunHel MHOrO0Opa3us OpraHMYECKUX BEIIECTB. YTIEPOAHBINA CKEJET,
€ro TUIBL: IUKINYECKHe, auukianueckue. KapOouukinueckiue U reTepolruKINIecKUe CKEIeThI.
Bunel cBsizell B MOJIEKYlNaxX OPraHMYeCKUX BEIIECTB: OJWMHAPHBIE, JBOWHBIE, TPOMHBIE.



N3meHeHne sHEprum cBsizeld MeXJy aToMaMH Yriepoja Mpu yBEJIWYEHUM KPATHOCTH CBSI3H.
HacpliieHHbIe 1 HEHACHIIIEHHbBIE COEAMHEHMUSL.

DJNEeKTPOHHOE CTPOCHUE M XUMHUYECKUE CBSI3U aroMa yriepona. [ mOpuansauus opoutanent, ee
TUIBI 711 OPTaHMYECKUX CoeluHenuii: sp°, sp?, sp. O6pasoBaHue G- U T-CBA3eil B MOJIEKy/IaX
OPraHU4YeCKUX COCTUHECHUM.

OcCHOBHbBIE TIOJIOKEHUSI CTPYKTYPHOW TEOPUM OPraHUYEeCKUX COCAUHEHUH. XHMHUYECKOoe
crpoenue. CtpykrypHas popmyna. CTpyKkTypHasl U MPOCTPAaHCTBEHHAsT n3omepus. M3omepus
yriaepoaHoro — ckenera. M3omepust monoxeHus. MexkinaccoBas  uzomepus.  Bumbl
MIPOCTPaHCTBEHHOM n3omepuu. Onrudeckas nzomepus. ONTUYECKUE aHTUIOAbl. XUPATbHOCTb.
XupallbHbIE U aXUPAJIbHbIE MOJIEKYJIbI.

l'eomerpuueckass  uw3omepus  (yuc-, mpanc-uzoMepusi).  ['omosiorus. I'omosoru.
I'omonoruueckas pazHocts. ['oMonorudyeckue pspl.

OnektponHbie dPdekTol. CrnocoObl 3amuceil peakiuii B opranuueckod xumuu. Cxema u
ypaBHeHUE. YCIoBuUs NpoBeaeHus peaknuil. Kiaccudukanus peakiuii opraHnuecKux BeIIecTB
[0 CTPYKTYpHOMY TMpHU3HAKYy: 3aMelIeHHe, NPUCOEAUHEHUE, OTIIEIUIeHHe. MexXaHU3MBbI
peakuuii. CriocoObl pa3pbiBa CBSI3U yriiepod-yriepoa. CBOOOHbIE pajuKaibl, HYKICOPHIB U
ANEKTPOUIIBI.

Knaccudukanus opranndeckux BemecTB W peaknuii. OCHOBHBIE KIJIACCHI OPraHUYECKUX
coenuHeHuil. Knaccuukanus opraHndeckMx COeIWHEHUN MO (QYHKUHMOHAIBHBIM TpYIIaM.
DNEeKTPOHHOE CTPOEHHE OPraHWYeCKUX BelecTB. B3anMHoe BlMsHNE aTOMOB U TPYII aTOMOB.
WnnyktuBHbld 1 Me3oMmepHblil 3dextrl. [IpencraBnenne o pesonance. Homenxmarypa
OpraHMYEeCcKUX BellecTB. MexayHapoaHas (cucTeMaTHYecKas) HOMEHKJIAaTypa OpraHuYecKHX
BEILIECTB, €€ NpHUHLIMINBL PanuoHanbHas HOMEHKIAaTypa. OKHCIIEHHE W BOCCTAHOBIIEHHE B
OPraHN4eCcKO XUMHUH.

JemoncTpauuu. 1. Mojenu opraHM4eCcKuxX MOJIEKYI.

Tema 3. YrueBogopoasbl

A 1 k a H b. Crpoenue ™Mojekyabl MeraHa. [lonstne o xoHpopmarusax. OOmas
XapaKTepUCTHKa Kiacca, (U3MYecKhe M XUMUYECKHUEe CBOMCTBA (TOpeHHe, KaTaIUTUYECKOe
OKHUCJICHHE, TaJIOTEHUPOBAHWE, HUTPOBAHUE, KPEKUHT, MHPOIu3). MeXxaHu3M peakuuu
XJIOpUPOBaHMs MeTaHa. AJKkaHbl B npupoje. CUHTeTHYeCKHe CIOCOOBI MOJy4YeHUsS! aIKaHOB.
MeTo b1 MOJTyYeHUS aJIKaHOB u3 AIIKUIITAJIOT €HUJIOB (peakuus Bropa),
neKkapOOKCUIIMPOBAHUEM COJIe KapOOHOBBIX KHCJIOT W DJIEKTPOJIM30M PAcTBOPOB COJEi
KapOOHOBBIX KUCIOT. [I[puMeHeHme ankaHoB.

IHuxkmoanxkasn bsl. Obmas xapakTepucTuka kiacca, (u3ndeckue cBOWcCTBa. Bunsl
n3oMepun. HampsokeHHbIe U HEHANpPSKEHHbIE UKIbI. XMMHUYECKHE CBOMCTBA IMKJIOMpPOIaHa
(ropeHue, TUIPUPOBAHHUE, MPHUCOCAUHEHHE TaJOT€HOB, TaJOr€HOBOJOPOIOB, BOJABI) H
LUKIIOTeKcaHa (TopeHue, XJIopupoBanue, HUTpoBanue). [loyueHne NUKIOATKaHOB U3 aJKaHOB
U JUrajoreHaJIKaHoB.

A 1 k e H bl. OOmiast xapakrepuctuka kiaacca. CTpoeHue MOJeKyilbl dTHieHa. Dusndeckue
CBOMCTBAa ankeHOB. ['eomeTpuueckas M30Mepusi ANKEHOB. XHWMHUYECKHE CBOMCTBA aJIKEHOB.
Peaknum npucoequHeHuss 1O KpaTHOW CBSI3M — TUJPUPOBAHHUE, TaJOT€HUPOBAHUE,
rujiporajioreHupoBanue, ruaparanus. [IpaBmino MapkoBHHKOBa M €ro OOBSCHEHHE C TOYKH
3peHMsl IIEKTPOHHOM TeopuH. B3aumoseiicTBre aqkeHOB ¢ OGpOMOM U XJIOPOM B T'a30BOi (aze
win Ha cBery. OKHUCIIEHHE aTKeHOB (TOpEHHUE, OKHUCIIEHHWE KHCIOPOJOM B MPUCYTCTBUU
XJIOpUJa Maaiaus, oA IeHCTBUEM cepedpa, OKUCICHHE TOPSYUM TOKUCICHHBIM PacTBOPOM
MepMaHraHata Kamus, okucieHue no Baruepy). Ilomumepusanus. IlomydeHue amkeHOB W3
AIKaHOB, AJKUJITAIIOTEHUIOB U JUTaJIOTeHANIKaHOB. [[puMeHenne 3ThiieHa U MponuiIeHa.

A 1k anu e H b Kiaccupukanus TueHOBBIX YriaeBOAOpoaoB. CompspKeHHBbIE TUCHBI.
du3znueckue M XMMHYECKHE CBOWCTBA NMBHHWIA W u3ompeHa. 1,2- u 1,4-nmpucoeauHeHue.
[Momumepuzanus. Kayuyku. Bynkanuzarmus kayaykoB. Pe3una u 20ouuT. Cunres OyraaueHa u3
OyTaHa 1 3TaHoJIA.



A n x u °H . OOmas xapakrepuctuka. CTpoeHHe MOJEKyNbl aueTwieHa. Puznveckue u
XMMHMUYECKHUE CBOWMCTBA AJIKMHOB. Peakiuu NMpUCOEIMHEHMs rajoreHOB, rajoreHOBOJ0POJIOB,
Boabl. I'mapupoBanue. Tpumepuszanmss um gumepusanus auneTwieHa. KuciaoTHele cBOMCTBa
QIKMHOB C KOHLEBOM TpOHHOW cCBs3bt0. Anerunuabl. OKHUCIEHHE aJIKHHOB pPACTBOPOM
nepmanrasata kanus. llpumenenue anermnena. KapOuaHblii MeTos MOJIydeHUsS alleTUIICHA.
[Muponuz merana. CUHTE3 aJIKMHOB AJIKWJIMPOBAHUEM ALlETHIIN/IOB.

A p e H bl [lonstue 06 apomaruunocTd. [IpaBuno Xrokkens. beH301 — cTpoeHHEe MOJIEKYIIBI,
¢u3nveckue cBoicTBa. ['omonornueckuii psa OeHzona. Mzomepust qu3aMenieHHBIX OCH30JI0B
Ha TpuMepe KCWIOoNoB. Peakuuu 3aMemnieHuss B OCH30JbHOM sape (TaloreHUpOBAHHE,
HUTPOBaHME, aJKWIMpoBaHWe). Peakuum mnpucoenuHeHuss K OeH30dy (THIPHUPOBAHUE,
xjopupoBaHue Ha cBery). OcobeHHOCTH XuMUM alkwiOeH3o0y0B. [IpaBuna opueHTanuu
3aMecTUTeNe B peakuusx 3amenieHus. bpomupoBanue u HuUTpoBaHue ToiyoJsia. OKHCIEHHE
aNKWIOEH30JI0B pacTBOpPOM I€pMaHraHaTa Kanus. ['ajJoreHupoBaHuE anKWIOEH30JI0B B
O0oxoBYyI0 11enb. Peakius Brop-

na—®@uTTUra Kak MeTOoJ CHHTe3a alkwiOeH30y0B. CTUPON Kak MpUMEpP HENpeAeIbHOro
apOMaTUYECKOI0 COEIMHEHHUSI.

[l[puypoxHBE MCTOYHUKHU YyTI€eBOIOpOAOB. [IpupoaHbIil U NOMYTHBIN
He(TsHbIE Ta3bl, UX COCTaB, UcHoib3oBaHue. HedTrh kak cmech yrieBonopoaos. IlepBuunas u
BTOpHUYHas nepepadboTka HePpTH. Pudopmunr. KameHuslit yross.

'eneTnuueckass CBA3b MEXJAY pPa3JUYHBIMHU KJIaccaMH YyrjieBOJAO
p o 1 o B. KauecTBeHHbIE peaklluy Ha HEMpeeNbHbIE YTIEBOI0POIbI.
'anoreHonmpou3BOIHBIE YTJI€BOJO0 PO o0 B. Peakiuu 3amenienus rajoresa Ha
TUAPOKCWI, HUTPOTPYIIy, LHMAHOIpymiy. JedCTBHE Ha TaJlOTEHIPOU3BOJHBIE BOJHOTO M
CIMPTOBOTO pacTBopa Iueno4yd. CpaBHEHHME PEAKLMOHHON CHOCOOHOCTH alKui-, BUHMII-,
(benun- u OeH3uaranoreHuioB. Mcnonb3oBaHue ranoreH Npou3BOJHBIX B OBITY, TEXHUKE U B
cunrese. lloHATme O  MarHuHOpraHm4yeckux  coenauHeHusAX. [lodydeHume — ankaHOB
BOCCTaHOBJICHUEM

MOJIAJIKaHOB MOJ0BOIOPOJIOM. Maznuiiopeanuyeckue coeouHeHus..

JdemoncTpanmnu.

1. bpomupoBaHue rekcaHa Ha CBETY.

2. I'openue MeTaHa, 3TUIICHA, allETHUIICHA.

3. OTHOLIeHHE MeTaHa, ITUJICHA, alleTUIeHa U OeH30Ja K pacTBOpaM IepMaHraHaTa Kajius U
OpOMHOM BOJIE.

4. OxuciieHne ToIyoJ1a PaCTBOPOM IIEpMaHraHaTa KaJlusl.

5. Ilonyuyenue 3TuiIeHA peaken Aeruparaliy 3TaHoJa, aleTUIeHa —TUIPOJIM30M Kapouaa
KaJIbLUS.

6. Ilomyuenue crupona JeNOIUMEPHU3ALMEN IOJUCTHPOJIA M UCIBITAHUE €r0 OTHOLICHHS K
pacTBOpy IepMaHraHaTa Kajus.

JlabopaTopHblie onbIThl. COCTaB/IEHUE MOJIENEH MOJIEKYII allKaHOB. B3anmoeiicTBue ankaHoB
¢ OpomoM. CocTtaBieHue MoJieeil MoJIeKy I HEIIPeIe/IbHBIX COeIMHEHHH.

IIpakTuyeckas padora Ne 2. CocraBiieHre MOJENIEd MOJIEKYJT YTIIE€BOI0OPOIOB.
IIpakTnuyeckas padora Ne 3. [lonydeHne STHIIEHA U OTIBITHI C HUM.

KontpoabsHnas padora Ne 2 o TeMe «YTII€BOJIOPOIbD».

Tema 4. Kuciopoacoaep:axanye oprannieckie coeJHHeHUs

C nm u p T . Homenknarypa u usomepus cnupToB. ToKcHueckoe OEHCTBHE Ha OpraHU3M
MeTaHoJIa W JTaHoja. dusnueckne CBOMCTBA NPEIAEIBHBIX OJHOATOMHBIX CIIMPTOB.
XUMHUECKUE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMU 3aMEIEeHHs THAPOKCUIIBHOM
IPYNIbl Ha TAJIOTE€H, MEKMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISpHas JEerHapaTanns, OKUCIECHUE,
peaKknuy yYriaeBOJOPOJHOTO pajuKana). AJKOrojsaThl. ['maponus, alkuiaupoBaHue (CHHTE3
npocThiX 3¢pupoB 1m0 BunbsMcony). IlpomblnuieHHbI cuHTE3 MeTaHoja. MHOroaToMHbIE
CIMPTHL. DTWICHTTUKONb W TIULEpUH, MX (U3NYECKHe U XUMHuYeckue cBoicTBa. CHHTE3



JUOKCaHa W3 OSTWICHIVIMKOJNA. TOKCcHYHOCTh ATuUieHrnukoss. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIUPTHI. [IpocThie 3hupbl Kak M30Mephl MPEIebHBIX OJHOATOMHBIX CIIHPTOB.
CpaBHeHne WX (U3NYECKUX M XUMHUYECKHUX CBOMCTB CO CIHMpTaMmu. Peakums paciieruieHus
MPOCTHIX APUPOB HOIOBOJOPOIOM.

® ¢ H o 1 bl. HoMeHknaTypa u uzomepus. BzauMHOe BIMSIHME TPYIT aTOMOB Ha MpUMEpeE
¢denona. dusznyeckre M XUMUYECKHE CBOWCTBA ()eHONAa W Kpe3osioB. KucioTHBIE CBOWCTBA
(eHONIOB B CpaBHEHHMHM CO CHUpTamMH. Peaknum 3amemieHuss B OEH30JHHOM  KOJIBIIE
(ranorenupoBanue, HUTpoBaHue). OkuciaeHue ¢eHosoB. KauecTBeHHblE peakuMu Ha (PEHOI.
[Tpumenenue deHomna.

KapOoHUTBPHBIE COEAHHEHH . DISKTPOHHOE CTPOCHNE KapOOHUIIBHOM TPYIIIHL.
Anpaerunpl U KeTOoHBbl. Du3nueckue CBOMCTBa (GopMalibIerujia, aleTalbIeruaa, aleToHa.
Ilonamue o Kemo-eHONbHOU — maymomepuu  KAPOOHUNbHLIX — cOeOuHeHuti.  Peakuun
MPUCOEIMHEHHS] BOJbI, CHUPTOB, ILMAHOBOJOpOJa W ruapocynbuta Hartpus. CpaBHEHUE
pEaKMOHHON CHOCOOHOCTH aJbAETUIOB M KETOHOB B pEaKUMsIX MNpucoenrHeHus. Peaxiumn
3aMelleHusT aTOMOB BOJOpOJa MpHU O-YIJIEpOAHOM aToMme Ha ranoreH. llommmepusanus
dbopmanpaeruna u aneranpaeruga. Cuwmmes cnupmos 63aumooeucmeuem KapOOHUTbHbIX
coedunenuli ¢ peakmueom I punvsapa. OKucieHUe KapOOHMIBHBIX coefAuHeHuid. CpaBHEHHE
OKHUCJICHHS albJIeTUJIOB U KETOHOB. BoccTaHoBIeHNE KapOOHUIIBHBIX COEIMHEHUN B CIUPTHI.
KauecTBeHHbIEe peakuMM Ha albJeTHWAHYI0 Tpynmy. Peakyuu anb0016HO-KPOMOHOBOU
konoencayuu. OcobeHHOCTH hopMalIbie-

ruja. Peakuus popmanpaeruna ¢ penonom.

Kap6oHoOBBRE KHCIOTBHBL. DISKTPOHHOE CTPOCHHE KAapOOKCHILHON TPYIIIBI.
l'omonoruueckuid psx MpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusnyeckue
CBOWCTBa KapOOHOBBIX KHCJIOT Ha TIPUMEpPE MYPAaBbUHOW, YKCYCHOH, TIPOMHUOHOBOM,
MaJbMUTHHOBOW ¥ CTEAPUHOBOM KHCIOT. XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
Kucnotnsle cBoiicTBa (M3MEHEHHE OKPACKU MHAWKATOPOB, PEaKIMU C aKTUBHBIMU METaJlIaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAHUSAMH, COJSIMH). I3MeHeHne cuibl KapOOHOBBIX KHUCIOT IpPU
BBEJICHUU JJOHOPHBIX U aKIENTOPHBIX 3amecTuTenei. B3anmoaelictBue kapOOHOBBIX KUCIIOT CO
cnuptaMu (peakuus srepudukanun). ['anorennpoBanre KapOOHOBBIX KUCIOT B OOKOBYIO LIETIb.
Oco0eHHOCTH MypaBbUHOM KUCIOTHL. BaxkHelne npecTaBuTeNn Kiacca KapOOHOBBIX KUCIOT
n ux npumeHeHue. [loslyueHne MypaBbUHOW M YKCYCHOM KHUCJIOT B HPOMBIIUIEHHOCTH.
Boiciinie kap6onoBbie kucnoThl. [llaBeneBas kucinoTa Kak MpeACTaBUTENb TUKapOOHOBBIX
kucnotT. IlpencraBieHue o HempelneNnbHBIX M apOMaTHYECKHX KHucioTaX. OCOOEHHOCTH HX
CTpOEHUS U CBOMCTB. 3HaUeHHE KAPOOHOBBIX KUCIIOT.

OYHKUUOHANbHBE NPOU3BOAHBE KapOOHOBB X KHuciaoT. [lonydenue
XJIOPAHTUAPUAOB U AHTUIPHUIOB KUCIOT, MX ruaponus. [lomyueHue CloxHBIX 3(QUPOB C
WCIIOJIb30BAHUEM XJIOPAHTUIPUIIOB U AHTUIPHUIIOB KHUCIOT. CIOXKHBIE A(PHUPHI KaK H30MEpPHI
KapOOHOBBIX KucioT. CpaBHeHHE (U3MUECKUX CBOWCTB M PEAKIMOHHON CHOCOOHOCTH
CJIOXHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['MIponu3 cioxHbix 3¢upoB. CuHTtes
cnoxHbIX 3QupoB (enosnoB. CroxkHble >PUPHl HEOPraHMYECKUX KHUCIOT. HuTpormuuepus.
Amunpl. Cosn KapOOHOBBIX KHCIIOT, UX TEPMUYECKOE Pa3okKEeHUE B MPHUCYTCTBUU IIEIOYH.
CuHTe3 KapOOHMIIBHBIX COEIMHEHUH Pa3JIoKEHUEM KaJIbIIMEBbIX COJIe KapOOHOBBIX KHCIIOT.
JdeMoHcTpanuu.

. B3aumoieficTBie HaTpus C 3TaHOJIOM.

. OKHCcIIeHnEe 3TaHOJIa OKCUIOM MEJIN.

. openue sranona.

. B3aumoieiictBue mpem-0yTHIOBOTO CIIUPTA C COJITHOM KUCIOTOM.

. KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

. KauecTBeHHbI€ peakiiy Ha PEHOIBI.

. Onpenenenue anpAEruA0B MIPU MIOMOIY KaYECTBEHHBIX PEAKIUIL.

. OKucneHue anbAeruioB NepMaHraHaTOM Kajusl.

. [lonmy4enue cnoxHbIX 3(pUpoB.
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JlaGopaTopHble ONBITHI.

5. CBolicTBa 3TUIIOBOTO CIIUPTA.

6. CBoiicTBa IIMIIepUHA.

7. CpoiictBa (peHOa. KauecTBeHHBIE peakiy Ha (PEHOIBI.

8. CpolicTBa hopMaHHA.

9. CBoiicTBa YKCYCHOM KUCIOTHI.

10. Cost KapOOHOBBIX KUCJIOT.

IIpakTnueckas padora Ne 4. [loxyuenue 6pomdTaHa.

IpakTnueckas padora Ne 5. [lonydyeHue aneToHa.

I[pakTHueckas padora Ne 6. [lomydeHne yKCyCHOM KUCIIOTHI.

IIpakTnueckas padora Ne 7. [lonydyeHue sTuiianerara.

IIpakTnueckass paGora Ne 8. Pemenue dKcnepuMEHTANbHBIX 3aJad IO  TeMme
«Kucnopoacoaepxkaiie OpraHi4ecKrue BEIIecTBay.

KontpoabHnas padora Ne3 o teme «Kucnopoacoaepkamniie OpraHideckue BEIIeCTBay.

Tema 5. A30T- U cepocoaep kamye coeJMHEeHH s

Humpocoeounenus. Onexmponnoe cmpoenue numpoepynnul. llomyyenue numpocoeouHeHui.
B3puviguamule eewjecmea.

A M u H bl. I30Mepust amuHOB. [lepBUUYHBIE, BTOPUYHBIE U TPETUYHBbIE aMUHBbI. PU3NUYECKHE
CBOMCTBA MPOCTEHNIINX aMUHOB. AMUHBI KaK OpraHn4eckue ocHOBaHUA. CONu aJKWIIaMMOHMUSI.
ANKWINpOBAaHUE M alWIMpOBaHHE aMUHOB. Peakuuu aMHUHOB C a30TUCTONM KHCIIOTOM.
ApomaTtndeckue aMuHbl. AHWIMH. B3auMHOE BIMSIHME TpyHI aTOMOB B MOJIEKYJIE aHWJIMHA.
XWMHUYECKUE CBOMCTBA aHMJIMHA (OCHOBHBIC CBOMCTBA, PEAKIIMH 3aMEIICHUS B apOMaTHIECKOE
AAPO, OKUCICHUE, ayuruposanue). Juazocoeounenus. TlonydeHue aMHHOB W3 CIHUPTOB H
HuTpocoenuHeHui. [Ipumenenue anmmna. Cepoopranndeckue coequuenus. [Ipeacrapienue o
CEepPOOpPraHnYecKuX coenuHeHusIX. OCOOEHHOCTH WX CTPOCHUS M CBOWCTB. 3HA4YCHHE
CEPOOPTaHNYECKUX COECTUHEHUM.

'eTteponwukas. Oypan n nUppoa Kak NPeICTABUTENN NATUWICHHBIX M'€TEPOLMKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIeKYJbl nupposa. KucinotHeie cBoiictBa nupposia. [lupuaun kak
MPEACTABUTEND MIECTUUIEHHBIX T'€TEPOIUKIIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYIbl MUPUIUHA.
OcHOBHBIE CBOMCTBa MUPUAUHA, pEAKIUU 3aMELIECHHUS C apOMAaTUYECKUM  SIIPOM.
[IpencraBinenre 00 wuMHAA30Je, NUPUAWHE, IypUHE, IYPUHOBBIX U HUPUMUIUHOBBIX
OCHOBAHUSIX.

JdemoncTpanmnu.

1. OcHOBHBIE CBOHCTBAa aMHHOB.

2. KayecTBEHHbIE pEaKI[UU HA aHUJIMH.

3. AHUJIMHOBBIE KPaCUTEIIH.

4. OOpa31bl reTePOLMKINYECKUX COSAMHEHUN.

JlabopaTopHble onbIThl. KaueCTBEHHbIE PEAKLIUHY HA aHUJIUH.

IIpakTtuyeckass paGora Ne9. Pemenue SKCIepUMEHTAIBHBIX 3aJad MO  TEMeE
«A30TCcoaepxKalIie OpraHuuecKrue BEIECTBAY.

Tema 6. buojlornyecky akTHUBHBIE BellleCTBA

XKu p bl Kak crokHbIe A(UPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
IMunporenusaius sxupoB. Mbliia Kak COJH BBICHINX KapOOHOBBIX KHCIIOT.

Y rieBo 1bl. MoHO- 1 qucaxapuasl. OyHKIMM YrieBOAOB. bruonorudeckas poJib yriieBOI0B.
I'moko3a — ¢u3nueckue CBOWCTBA, TUHEHHAs W HUKIWYECKass (OpMbL. Peakiuu TITFOKO3BI
(oxuciieHne a30THOM KHUCIIOTOW, BOCCTAHOBJICHHE B IIECTUATOMHBINA CIHPT), KaueCTBEHHBIC
peakiuu Ha TIIOKO3y. bposkeHue Tioko3pl. DpykTo3a Kak H30Mep TIIOKO3bl. Pubo3a u
ne3okcupubosa. [louamue o 21uko3uoax.



Jducaxapuas. Caxapo3a Kak MPeACTaBUTENb HEBOCCTAHABJIMBAIOIIMX JHMCAXapUIOB.
Manvmosa u nakmo3sa, yennobuosa. I'unponus nucaxapunoB. [lomyuenue caxapa u3 caxapHou
CBEKJIBL.

[Tonucaxapuasl Kpaxman, rmkores, nemwmonosa. KauectBeHHas peakuus Ha Kpaxmall.
I'maponus nonmcaxapuios.

HyxneumnoBeie xucioTsl. Hykneosnnsl. Hykneornasl. HykiienHoBe KHCIOTBI Kak
npupoanbie noaumepsl. Crpoenne JHK u PHK. I'naponus HyKI€eMHOBBIX KHCIIOT.
AMUHOKHZUCITOTH  Kak ampoTepHble COeAMHEHHUs. Peakumu ¢ Kuciotamu u
ocHoBanusaMU. OOpazoBanue cnoxHbIX 3¢upoB. Ilentunsl. IlenTtuaHas cBA3b. AMUIHBIHN
XapakTep NenTUAHOU cBsA3U. ['maponus nentunos. benku. [lepsuunast, BTopuyHas U TpeTUYHAS
CTPYKTYpHI OenkoB. KauecTBeHHbIE peakiiuu Ha OeNKH.

JdemoHcTpaumnu.

1. PacTBOpUMOCTB YIJIEBOJOB B BOJIE U ITaHOJIE.

2. KauecTBeHHBIE peakIH Ha [JIIOKO3Y.

3. O6pa3ibpl aMUHOKHCIIOT.

JlabopaTopubie onbiThl. 11. CBoiictBa ritoko3bl. KadecTBeHHas peakuusi Ha TJIIOKO3Y.
Omnpenenenre Kpaxmana B TpoaykTax nutanus. 12. [[BeTHbIe peakiuu OIKOB.

KoutpoabHas padora Ne 4 1o TemMe «A3zoTcoiepkanue U OWOJOTHYECKH AKTHBHBIE
OpPraHWYECKHE BEIIECTBAY.

Tema 7. BeicOKOMO/IEKYJISIPHBIE COCAUHEHHS

[TonsaTe 0 BBICOKOMOJICKYJSPHBIX BemecTBax. llomuMepusamus W TOJHKOHACHCAIMS Kak
METO/bl CO3JIaHUsSl TOJIUMEpPOB. nacTtomephl. [IpUpONHBIH W CHHTETHYECKHN KaydykK.
Cononumepuzanus. CoBpeMeHHbIE IUIACTUKU (TIOJUATUIICH, TOJHUIPONUICH, MOJIUCTUPOII,
MOJIMBUHUIIXIIOpUT, (roporuiact, NOJIMITUIECHTepedTaIaT, aKpui-0yTaAueH-CTUPOIbHBIN
MIJIACTHUK, MOMKapOoHathl). [IpupoaHbIe M CHHTETHYECKHE BOJIOKHA (0030D).

demoncTrpanuu. 1. O6pasupl minactukoB. 2. Komnexkumst BosokoH. 3. IlonmmkonaeHcarus
STUJICHTJIUKOJIS ¢ TepePTAIICBON KUCIOTOM.

JlaGopaTropHble onbIThbl. 13. OTHOIIEHWE CMHTETUYECKUX BOJOKOH K PacTBOpaM KHUCIOT U
eI04YeH.

IpakTuyeckasi padora Ne 10. Pacrio3HaBaHue TIIACTUKOB.

IIpakTuyeckas padora Ne 11. PacriozHaBaHue BOJIOKOH.

11 kaacce (3 yaca B Henesnto, Bcero 102 yaca)

Tema 1. HemeTasiibl

Knaccudpukanumsas HEOpPraHmuyeCKHX BEIIECTB. DJIEMECHTb METAUIbI
HEMEeTaJUIbl U UX MoJiokeHue B [lepuoanueckoit cucreme.

B o 1 0 p o a. Ilonyuenue, pusuueckne U XMMHUYECKHE CBONCTBA (peakUMM C METAJUIAMH U
HEMETaJlJIaMH, BOCCTAHOBJIEHHE OKCHIOB U coseil). ['mapuapl. TONIMBHBIE 3JIEMEHTHI.

I"'anor e n b OOmas xapakTeprucTuka moarpymnbl. GU3nUYecKre CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHUSI OKUCIUTEIbHOW AKTUBHOCTU TaJOTEHOB B COOTBETCTBUU C HX
MOJIOKEHHEeM B mepuoaudeckord Tabmure. [lopsiiok BBITECHEHHsI TalOT€HOB W3 PacTBOPOB
ranoreHusioB. OcoOeHHOCTH XuUMUU (TOpa. XJIOp — TMOJyYEeHHE B MPOMBIIIJICHHOCTH U
nabopaTtopuu, peakiid ¢ MeTaulaMH U HeMmeTalaMu. B3ammojeicTBHe Xjopa ¢ BOJOU H
pactBopamu menouei. Kucnopoausie coenuennst xiaopa. ['MnoXjaopuTel, XJI0paT U NepXJI0paThl
KaK TUMUYHBbIe okucnurenn. OcobeHHOCTH XUMHHM OpoMa U nona. KauecTBeHHas peakius Ha
Woj. I"anorenoBo-

JOpOJbl — TIOJy4Y€HUE, KUCIOTHbIE M BOCCTAHOBUTENbHbIE CBOMCTBA. CoJisiHas KHUCIOTa U €€
conu. KauecTBeHHBIE peakliMK Ha rajJOreHU-UOHBI.



DneMeHTH HNOATPYNNB KHUCITODPOAa OOmas xapakTrepucTUKa MOATPYIIIIHI.
dwusnyueckue cBOICTBa MPOCTHIX BemecTB. O30H Kak ayuIOTPONMHAs MOIUBHUKAIMS KUACIOPOAA.
[lonyuenue o3o0Ha. O30H Kak oxuciaurenb. [lo3uTuBHAas W HeratuBHas pOJb O30HA B
oKpyxarouel cpeae. CpaBHEHHE CBOICTB 030Ha M Kuciaopoaa. Boxa u nepokcur Bogopoia Kak
BOJIOPOJIHBIE COEQMHEHMsI KHUCIOopoJa — cpaBHEHHE cBoilcTB. Ilepokcun Bojopona kak
OKHUCJIUTENb U BOCCTA-

HoBuTenb. [lepokcuapl MeramwioB. Cepa. Asotponusi cepbl. PU3NYECKHE U XUMHUYECKHE
CBOMCTBa cepbl (B3aUMOJEHMCTBHE C MeETa/llaMu, KHUCJIOPOJOM, BOJOPOJOM, pacTBOpamu
uiesiode, KucioTamu-okuciaurensiMu). CepoBojoposy —  MOJIYYEHUE, KHUCIOTHBIE U
BoccTaHOBUTENbHbIE cBOMcTBA. Cynbduuabl. CepHUCTBIH Tra3 Kak KHCJIOTHBIA OKCHI.
OkuCIUTENbHBIE U BOCCTAHOBUTEBHBIE CBOWCTBA CEPHUCTOTO Taza. [lomydeHune cepHUCTOTO
raza B MPOMBIIUICHHOCTH U J1abopaTopuun. CepHucTas KUcCioTa u ee coiu. CepHbI aHTHUIPH/I.
Cepnas kuciora. CBOMCTBa KOHIIEHTPUPOBAHHOW M pa30aBICHHON CEpHOU KHUCIOTHL. [lelicTBue
KOHLIEHTPUPOBAaHHOM CEpPHOM KHUCIOTHI Ha caxap, METajulbl, HEMETaJUIbl, CYyIb(QHUIbL.
Tepmuueckas ycToilunBocTh CyiabpaToB. KauecTBeHHas: peakiys Ha CEPHYIO KUCIOTY U €€ COJIH.
Tuocepnas kucioma u muocyibghamai.

A30T WU €ro CO€eJHUHEHH A DIeMEeHTh NoArpynmnsl azota. O0Imas XxapakTepucTuka
noarpynnsl. ®usnueckue CcBOWHCTBAa MpOCThIX BemecTB. CTpoeHHe MOJIEKYNbl —a30Ta.
du3nyeckue M XUMHYECKHME CBOWCTBa a3oTa. [lomydyeHue a3oTa B MPOMBINUIEHHOCTH H
naboparopur. Hutpuapl. AMMHaK — €ro moJiyueHue, GU3NYeCKHe W XMMHUYECKHE CBOWMCTBA.
OCHOBHBIE CBOICTBA BOJHBIX pacTBOPOB ammuaka. Conu ammoHnus. [loBenenue coseid aMMOHHUS
NpU HarpeBaHWU. AMMHAK KakK BOCCTaHOBHUTENb. [IpumeHenne ammmuaka. OKCHUIbBI a30Ta, MX
nonydyeHue u cBoictBa. Oxcun aszota(l). Oxwmcnenme oxcuma azorta(ll) kumcmopomom.
Jumepuzanus okcuna azota(lV). Azotucras kuciaoTa U ee conu. HUTpUTBI Kak OKUCIHTENN U
BOCCTAaHOBHUTENU. A30THasi KuUcIOTa — (U3NYECKHE M XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
OTHomIeHME Aa30THOM KHCIOTBI K MeTaulaM M HEMeTalaM. 3aBHUCHUMOCTh IPOJYKTa
BOCCTAHOBJICHUs Aa30THOM KHCJIOTBI OT AKTHMBHOCTHM MeETaula M KOHLEHTPAUUU KHCIIOTHI.
TepMuueckas yCTOWUUBOCTh HUTPATOB.

®ochop u ero coexuHenusi. Ammorporus (ochopa. Xumuueckue cBoiictBa ¢ocdopa
(peakuuu ¢ KHCIOPOAOM, TajJoreHaMH, MeTallIaMH, CJOXKHBIMU BellleCTBAMU-OKHCIUTEISIMH,
menouamu). [lonydenue u npumenenue dochopa. Dochopubiii anruapua. OprodochopHas u
MetadocdopHas KHUCIOTH U X conu. KadecTBenHas peakuusi Ha oprodocdarbl. Pasznodcerue
opmodghocghopnoii kucromwl. Ilupogocoprnasn kucroma u nupogocgamoi. Pochuapl. dochun.
Xnopuowl pocgpopa. Okcuo gocpopa(lll), pochopucmas xucroma u ee conu.

Y raepo a Amnorponus yriaepoaa. CpaBHEHHE CTPOCHHsS M CBOMCTB rpadura W anMasa.
OymnepeH Kak HOBas MoJekyisipHas (opma yriepona. I'paden kak MoHocnoi rpadura.
VYrnepoaHsle HaHOTPYOKH. Yroiib. AKTUBUPOBAHHBIA yroyib. AzcopOuusa. XuUMHUYECKUE
cBoiictBa yrnsa. KapOunel. ['mapomus kxapOuga kanbuus u kapOuaa amomuHus. KapOunsl
MEePEeXO/IHBIX METaJNIOB KakK CBepXHpouHble Marepuanbl. Okcuasl yriaepoma. OOpazoBaHue
YrapHOTO Ta3a MpPU HENOJHOM CrOpaHUU YIJIA. YTOJb M YrapHblil ra3 Kak BOCCTaHOBHUTEJIH.
Peakuust yraproro rasa c pacriaBamu mienodeid. CHHTE3 pOpMHUATOB U OKCAIaToOB. Y TJIEKHCIBIN
ra3. YrojibHas KHcloTa u ee conu. [loBenenne cpeqHUX M KUCIBIX KapOOHATOB MPU HArpeBaHUH.
K p e M 1 n ii. CBolicTBa mpocTOro BemiecTBa. Peakiuu ¢ XJI0poM, KUCIOPOJIOM, PaCTBOPaMHU
menoueid. OKCUJ KpeMHUsSL B IPUPOJE U TeXHUKE. KpeMHueBbie KUCI0Thl U UX conu. ['uaponus
cunnkatoB. CHIIaH — BOJIOPOJHOE COETUHEHUE KPEMHUS.

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

Jemouncrpanumn. 1. T'openune Bogopona. 2. [lonydenue xmopa (ombIT B npoOupke). 3. ONbITH ¢
OpoMHOI1 BoJI0M. 4. OKUCIUTENbHBIE CBOWCTBA pacTBOpa rumoxjopura Hatpus. 5. [lnaBnenue
cepol. 6. I'openue cepsl B kuciopone. 7. BzaummoneiictBue »xeneza ¢ cepoid. 8. ['openue
cepoBogopona. 9. Ocaxnenue cynbpumoB. 10. CpoiictBa cepHucTtoro raza. 11. JlelicTBue
KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI Ha Mellb U caxapo3y. 12. PacTBopeHne aMmMuaka B BOJIE.
13. OcHoBHBIE cBOMiCcTBa pacTBopa ammuaka. 14. Karanurtuueckoe okucieHue ammuaxa. 15.



[Tonyuyenue okcuaa azora(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBUE a30THOM KUCIOTHI HA
Mmenb. 17. Topenue docdopa B kucnopose. 18. IpeBpamenue kpacaoro gochopa B Geinblit u ero
cBeueHne B TeMHOTe. 19. B3ammoneilictBue ¢ocdoproro anrmapuma ¢ Bogoi. 20. OOpasisl
rpaduTa, anmasza, kpemHusi. 21. ['openue yrapuoro rasa. 22. TyiieHue MmiaMeHH YIIIEKUCITBIM
razoM. 23. Paznoxxenue mpamopa.

JlabopaTopHble onbiThl. 1. [losiyueHue xnopa u u3ydeHue ero cBOMCTB. 2. O3HAKOMIIEHHE CO
CBOMCTBaMH xJlopcojepkaiux orOenusareneil. KauecTtBeHHast peakiys Ha rajJoreHu1-uoHsl. 3.
CpoiictBa OpoMa, Moda M UX cojiei. Paznoxenuwe mepokcuma Boaopona. OKHCICHHUE HOIU-
HMOHOB TIEPOKCHJIOM BOJIOpOJa B KHCIOW cpene. 4. V3yueHue CBOMCTB CEpHOM KUCIOTHI U €€
cosieif. 5. V3yueHue CBOWCTB BOJHOTO pacTBopa ammuaka. 6. CBOWCTBa coJjied aMMOHUSIL
KauectBennass peakuust Ha ¢ocdar-uon. 7. KauecTBeHHass peakuuss Ha KapOOHAT-HOH.
Paznoxxenue ruapokapOonara Hatpusl. 8. McnbiTaHne pacTBOpa CUIMKaTa HATPUS UHAUKATOPOM.
9. O3HakomJieHHe ¢ 00pa3liaMu IPUPOIHBIX CHIINKATOB.

IIpakTnueckas padora Nel. [Tomyyenue Booposa.

IMpakTuueckas padora Ne 2. [TomydeHue XJI0poBOIOPOAA U COISTHOM KUCTOTHI.
IIpakTnueckas padora Ne 3. [lonydyeHne aMMuaka U U3y4E€HHUE €TO CBOMCTB.

IIpakTuyeckas padora Ne4. [TonydeHne yriekucioro rasa.

IIpakTHyeckas padora Ne S. BelnonHeHNe 3KCIEpUMEHTANBHBIX 33]1a4 10 TeMe «Hemeramiby.
KonTtpoabHnas padora Nel no teme «Hemeramibiy.

Tema 2. MeTasibl

Obmuit 0630p 2IA€eMEeHTOB—METaalio B. CBoilCTBa MPOCTHIX BELUIECTB-METAIIJIOB.
Mertannuueckue Kpuctajuimueckue pemeTkd. CrutaBbl. XapaKTepUCTHKa Hanbosiee M3BECTHBIX
cruiaBoB. [losryueHne u npuMeHeHre METAIIJIOB.

HlemouHble MeTaabl— o0las XapakTePUCTHKA MOATPYIIIBI, XapaKTePHbIE PeaKuu
Hatpusi ¥ Kanusi. CBOMCTBa IIENOYHBIX MeTauioB. [lonmyyenue menoynbix metaimioB. Conma u
eOKni

HAaTp — Ba)XHEHWIIIME COCOUHEHUSI HaTpus. bepriunii, MarHuii, EeI04YHO3EMENbHbBIE METAILIBI.
Marnuii 1 Kaublui, uX oOIas XapakTEPUCTHKAa Ha OCHOBE IOJOXKEeHUS B llepmomnueckoi
cucteme anemeHtoB JI. M. MeHnneneeBa u crpoeHus atroMoB. [lomydenue, ¢uszndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHUE MarHus, KajblUs M HX CcoeauHeHUil. AMQOTEepHOCTH
okcuaa W runapokcuna Oepwiims. XKecTKocTh BoAbl M crocoObl ee ycrpaHeHus. Okpacka
IIJIJAMEHHU COJISIMU IIEJIOYHBIX U IEJIOYHO3EMENIbHBIX METAJIIOB.

A 10 M u H U i PacnpoctpaHeHHOCTs B mpupojie, (pu3HuecKue U XUMHUYECKHE CBOMCTBA
(OTHOILIEHHE K KHUCIOPOJy, TaJoreHaM, pacTBOpaM KHUCIOT U UIENIOYeH, aTtoMOTEPMHS).
AmboTepHOoCTh OKcHAa U Tuiapokcunaa amoMunus. Conu amomunuda. [lomHoe pasnokeHue
BOJIOW cOJIel aTOMUHUS CO CIaOBIMH JBYXOCHOBHBIMU KHCIOTaMH. AJIIOMHHATHI B TBEPIOM
Bujie U B pactBope. [Ipumenenue amomunus. CoeouHeHus auOMUHUA 6 HUSUUX CINENeHsX
OKUCTIeHUSL.

OnoBOo u cBUHe 1. Duznyeckue U XUMHYECKHE CBOMCTBA (peaKHHU C KUCIOPOIOM,
kucnotamu), npumeHenue. Comu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMyNIATOD.
MeTtannel moOGOUYHBX NOATPYH I OcoOOEHHOCTH CTPOEHUSI AaTOMOB MEPEXOTHBIX
METAaJIJIOB.

X p o M. Ousuveckre CBONCTBA, XMMHUYECKHE CBONCTBa (OTHOIIEHHE K BOJSHOMY TMapy,
KHCIIOPOAY, XJIOpPY, pacTBOpaM KHCIOT). VI3MeHeHHe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHUIOB XpOMa C POCTOM CTENEHU OKHUCIICHHS.
AmdoTtepubie cBoiictBa okcuaa u rumapokcuna xpoma(lll). Oxucnenue coneit xpoma(Ill) B
XpoMatbl. B3anMmHble mepexoibl XpoOMaTOB M JIUXPOMAToOB. XpoMmaTbl M JUXPOMAThl Kak
OKUCITTUTENH.

Ma pr aH e — Qu3MIecKkre U XHMHYECKHE CBONCTBA (OTHOIICHHE K KUCIOPOAY, XJIOPY,
pactBopaM kucnot). Oxkcun mapranna(lV) kak okucnutens u katanuzarop. [lepmanranar kanus
KaK



okucnutens. Maneanam(VI1) kanusa u e2o ceoticmaa.

K e 1 e 3 0. Haxoxaenue B pupojie. 3HaUeHUE jKelie3a JUisl OpraHu3ma yesnoBeka. duszndeckue
cBoiictBa kene3a. CmuiaBel kene3a ¢ yriiepoJoM. XHUMHUYECKHE CBOMCTBa  >Kejesa
(B3aMMOICUCTBUE C KHUCIOPOJOM, XJIOPOM, CEpOH, yrieM, KUCIOTaMH, PacTBOPAMH COJIEH).
CpaBHEHHE KHUCIOTHO-OCHOBHBIX U OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX CBOMWCTB THAPOKCH]IA
xene3a(ll) u ruapokcuna xxenesa(Ill). Comu xeneza(1l) u sxeneza(Ill). Meroasr nepeBoaa comneit
xene3a(ll) B

cosu xene3a(lll) u obparno. OxucnurenbHble cBolicTBa coenquHenuit xene3a(lll) B peakuusx c
BOCCTAaHOBUTENSIMA (MOAMIOM, Meablo). l[luaHumnpie KoMIUIEKCHI kene3a. KauecTBeHHBIE
peakuuu Ha voHsl xkene3a(ll) u (11I).

Me n b. Haxoxzaenue B npupoje. @u3nyeckue U XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
KHCJIOPOJIOM, XJIOpOM, cepol, kuciaotamu-okucautensamu). Comu meau(Il). Memnsiii kymopoc.
Ammuakatel Meau(l) u meau(Il). Iomyuenne oxcupa menu(l) BoccTaHOBIIEHHMEM THIIPOKCHIIA
meau(1l) rroko30ii.

Cepe6p o Dusnueckue U XUMMUYECKHE CBONCTBA (B3aUMOJICHCTBUE C CEPOH, XIJIOPOM,
KHCJIOTaMHU-OKUCcTuTeNsIMU). OcakieHne OKcHaa cepedpa Mpu JSHCTBUM IIEJIOYM Ha COJIU
cepebpa. AMMuakartsl cepebpa kak okucauTenn. KauecTBeHHas peakiiis Ha HOHBI cepedpa.

3 010 1T 0. dusnueckue U XMMHUYECKHE CBOMCTBa (B3aHMMOJIEHMCTBHE C XJIOPOM, «IApCKOU
BOJIKO». CrtocoOBI BBIICTIEHUS 30JI0Ta U3 30JI0TOHOCHOM MOPO/IBI.

I u 1 x. PU3NYeCcKHe U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C TAJIOTEHAMH, KHUCIOPOIOM,
CEpOi, paCTBOPAMH KUCJIOT U MIeI0Yei ). AMPOTEPHOCTh OKCUIA M TUIPOKCH/IA IIMHKA.

P 1ty 1 5. [IpeacraBienue o cBOWCTBaX PTYTH U €€ COCAUHEHUSAX.

Hemoncrpaumnu. 1. Komnexkuuss meramnoB. 2. Komnekius munepanoB u pyn. 3. Kosuiekuust
«Amomunuiny. 4. Komeknusa «XKene3o u ero crasb» 5. BzaumoaeictBre HaTpusi ¢ BOJOM. 6.
OxpamuBaHue TIJAMEHU COJSMU  IIEJIOYHBIX M IIEJIOYHO3EMENbHbIX METaJIoB. 7.
Bsaumoneiicteue kanbiig ¢ Bogou. 8. IlnmaBienue amromMuHus. 9. B3aumoaeicTBUe alIOMUHUSI
co menoubto. 10. B3ammonelicTBHe Xpoma C COJSHOM KHCIOTOM 0e3 noctyma Bosmyxa. 1.
Ocaxnaenune ruapokcuna xpoma(lll) m oxuciaenue ero mepokcuaom Boaoponaa. 12. Bzaumusie
nepexoJbl XpoMaToB U JuxpomatoB. 13. Paznoxxenue auxpomara ammoHusi. 14. AnroMorepMus.
15. Ocaxnenne ruapokcuaa sxene3a(lll) u okucnenune ero Ha Bo3ayxe. 16. Beinenenue cepedpa
U3 €ro CoJIEH NEeHCTBUEM MEIH.

JlaGoparopubie onbIThl. 10. OkpanimBaHue MIiaMeH! COCIMHEHUSAMH IIEJIOYHBIX METAJLIOB. 11.
O3HakoMJIeHHE C MHHEpaJIaMH M Ba)XKHEHIIUMHM COCJUHEHHUSMH IIEIOYHBIX METauioB. 12.
CBolicTBa COEIMHEHUM IIEJOYHBIX MeTaioB. 13. OkpalivBaHue IIJITAMEHH  COJISIMH
IIEJIOYHO3eMENbHBIX MeTauioB. 14. CBolicTBa MarHust M ero coemnuHeHui. 15. CBolicTBa
coenuHeHui Kanbius. 16.Kectkocts Boabl. 17. B3aumoneicTBue amOMHUHUS C KHCIOTaMU U
menovamu. 18. AmdorepHbie cBoiicTBa rumpokcuaa amomunus. 19. Ceoticmea onosa, ceunya u
ux coeounenuti. 20. CpoiicTBa coyieii Xxpoma. 21. CBoiicTBa Maprasiia U €ro CoeAuHEHUM. 22.
N3yuyenne munepanos sxenes3a. 23. CpolicTBa xene3a. KauecTBeHHbIE peakliii Ha HOHBI JKeje3a.
[Tonyuenue oxcuaa menu(l). 24. CpoiicTBa Meau, ee CIUIaBOB U coeauHeHui. 25. CpolicTBa
LIMHKA U €r0 COECIMHEHUM.

IIpakTnuyeckas padora Ne6. [lonydenne ropbkoit conu (CeMUBOTHOTO CyIb(aTa Maruus).
IIpakTnueckas padora Ne 7. [lonydyeHne anroMOKaJINEBbIX KBACIIOB.

IIpakTuyeckasi padora Ne§. BrinonHeHHE 3KCHEpPUMEHTANBHBIX 3a7ad Mo Teme «Meramibl
TJIaBHBIX MOATPYII.

IIpakTnuyeckas padora Ne9. [Tomyyenne MeqHOTO Kynopoca.

IIpakTnueckas padora Nel0. [Tonyuenue sxene3Horo Kynopoca.

IIpakTuyeckass pa6ora Ne 11. BrinmonHeHue >KcnepUMEHTANbHBIX 3a7a4 1o TeMe «MeTtasibl
MOOOYHBIX MOATPYIII.

KounrtpoJabHnas padora Ne 2 o reme «MeTaub».

Tema 3. CTpoenne atoma. XumMuieckasi CBsi3b



CTtTpoeHwue a T o M a Hykmugel. M3otonsl. Tumsl paapoakTMBHOTO pacrnaja.
Tepmosinepublii cunTe3. [lomyueHne HOBBIX 3ieMeHTOB. SfnepHble peakuuu. CrTpoeHHe
ANIEKTPOHHBIX 000JI0ueKk atoMmoB. llpeacraBienne o KBaHTOBOW MexaHHMKe. KBaHTOBbIE YHcCIa.
ATomHbIe opOuTanu. Paguyc atoma. DIeKTpOOTPUIIATEILHOCTD.

XuMHUYEeCKas CB A3 b Buael xumudeckon cBsasu. KoBaneHTHas CBA3b U ee
XapaKTePUCTUKU (JUIMHA CBSI3U, MOJSPHOCTb, IMOJISIPU3YEMOCTb, KPaTHOCTh CBs3M). MoHHas
CBsA3b. MeTauinueckast CBs3b.

Ctrpoenune TBeEepaAHB X T e a Kpucramumyeckue u amoppHbie Tena. THIIBI
KPUCTAJUIMYECKUX PEIETOK METAUIOB M HOHHBIX COEAUHEHUH. MEXMOIIEeKyIsIpHbIe
B3auMOJEHCTBUs. BotopoaHas CBs3b.

Jdemoncrpanumn. 1. Kpucramimueckue pemetku. 2. Moaenu MoJexy.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX PeaKuui

TennoBo#l H>PPexT XUMHUUYUECKOH peakli U U DHIOTEPMUUECKUE U
dK30TepMHUUecKue peakiuu. 3akoH ['ecca. Terota oOpa3oBaHus BemiecTBa. JHEPIHs CBS3HU.
[Tonsitne 06 surtanbnuu. [loHsiTHE 00 SHTpomuu. BTopoil 3akoH TepMOOUHAMUKU. DHEpPrus
I'u0G6ca u kpuTepuH caMONMPON3BOIBHOCTH XUMUYECKON PEaKInu.

CkopocCTh XMMHUYECKHUX peakIlHiuee3aBUCUMOCTb OT IPUPOABI PEarupyromnx
BEIIECTB, KOHIIEHTpAIlMM pEareHTOB, TEeMIepaTypbl, HaJIW4YUs KaTalu3aropa, IUJIOUIaau
MOBEPXHOCTH pPEAarupyrollux BellecTB. 3akoH JAeicTByroumx macc. llpaBuno Bant-T'odda.
[lonsitTne 00 sHepruM akTUBALMU M 00 3HEpreTndeckoMm mnpoduie peakuuu. ['OMOTreHHBIN U
reTeporeHHpli katanus. [IpuMepsl KaTalUTUYECKHMX TMPOIECCOB B TEXHUKE U B IKUBBIX
opranusMax. @epMeHThl Kak OMOJIOrMUYECKHE KaTaIn3aTOPBI.

OOGpaTtumMble peakiuu Xumudaeckoe papHoBecue. [Ipunnun Jle [larense. KoncranTa
paBHOBecusi. PaBHOBecue B pactBopax. KoHcrantel auccoumanuu. Pacuer pH pactBopoB
CHJIBHBIX KHCIIOT ¥ 11esouel. /Ipoussedenue pacmeopumocmu.

Psaspn aktTuBHOCTH MeTaunnao B. [IoHATHE O CTaHJAPTHOM 3JIEKTPOJAHOM MOTEHIUAIIE U
UEKTPOABIKYLIEH cuiie peakiuu. XUMHUYECKHE HCTOYHMKHM TOKA: raJbBAHUYECKUE HIIEMEHTHI,
aKKyMYJIATOpPbl ¥ TOIUIMBHBIC 3JIEMEHTHI. OJIEKTPOJIM3 pACIUIaBOB M BOJHBIX PAaCTBOPOB
IEKTPOJIUTOB. 3AKOHbL INEKMPOIU3A.

JdemoncTpaumu. 1. DK30TepMUYECKHUE U SHAOTEPMHUUECKNE XUMUYECKHE peakiuu. 2. TemnoBbie
SIBJICHUSI TIPU PACTBOPEHUU CEPHOW KUCIIOTHI U aMMHAYHON CeNUTPBI. 3. 3aBUCUMOCTb CKOPOCTH
peakuMyu OT MPUPOABI BELIECTB HA MPUMEpPE B3aUMOICHUCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT
OJIMHAKOBOM KOHLIEHTPALlMM C OAMHAKOBBIMU KyCOUYKaMH (TpaHylaMM) IMHKA M OJUHAKOBBIX
KYCOYKOB Ppa3HbIX METAJUIOB (MarHus, LIMHKA, Kejle3a) C PAacTBOPOM COJISHOW KHUCIOTHI. 4.
B3aumopelicTBie pacTBOPOB CEPHOM KHUCJIOTHI C pacTBOpPAMHU THOCYJb(ara HaTpUs pa3IMuHON
KOHIIEHTpalluu M TemmepaTrypel. 5. PasnoxxkeHue nepokcuzaa BOJOpoAa C  OMOIIBIO
HEOPraHMYeCKUX KaTaln3aToOpOB U NPUPOIAHBIX OOBEKTOB, COAEPIKAIIMUX KaTanasy.
JlaGopaTopHble onbIThbl. PakTOphl, BAMAIOIIME HAa B3aUMOJICHCTBHE MeTajlla C pacTBOpPaMH
kucioT. CMmeleHre XMMUYECKOrOo paBHOBECHUS IPU YBEIMYEHMM KOHLEHTpAalMM peareHTOB U
IPOIYKTOB.26. KatanuTuueckoe pasiiokeHue NepoKCH1a BOJOpoaa

IIpakTnueckas padora Nel2. CkopoCTb XUMHUYECKON PEAKIIUH.

IIpakTnuyeckas padora Nel3. XuMnueckoe paBHOBECHE.

KontpoabsHnas padora Ne3. TeopeTuyeckrne 0CHOBbI XUMUHU.

Tema 5. XuMuuyeckasi TEXHOJIOTUs

OCHOBHBIE TMNPUHUUNB XUMHUUYECKOW TexHonoruu llpousBomcTtBo
CepHOMH K M CJ O T bl KOHTAaKTHBIM criocobom. Xumusm mporiecca. Coipbe s
MIPOU3BOJCTBA Cep-

HOW KUCIIOTBL. TeXHOJIOrHYecKas cxema Mpolecca, IpoLecChl U anmaparsl.



[IpousBogcTBO aMM U a K a. XumusM npouecca. OnpeneneHue oNTUMalIbHBIX
yCIOBUHM MPOBEAEHUS peakiuu. [IpuHIun nHUpKyJIsSsLUM U €ro pealu3anus B TEXHOJOTMYECKON
cXeMme.

MeTtannypru s YepHas metamuryprusi. JlomeHHbIH miporiecc (CbIpbe, YCTPOHUCTBO TOMEHHOM
Ie4yu, XMMuU3M Iporecca). [Ipon3BoacTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEYax.
Opranuueckui cu HTe 3. Cunmesvl Ha ocHose cunmes-2aza. [1pon3BoacTBO
MeETaHoJIa.

DKOJIOTHS ¥ MpoOiieMa OXpaHbl OKPYKAIOIeH cpeabl. 3eJIeHast XUMHUSL.

Jemoncrpanun. 1. Cpippe a1 NPOU3BOJCTBA CEPHOU KUCIOTHL. 2. Moaenp KUISALIETro CIOsl.
3.Kenes3nas pyga. 4. O06pasiisl CIJIaBOB KeJe3a.

Tema 6. Xumusi B ObITY M Ha cJ1y0e o011iecTBa

Xumus num. Kupsl, Oenku, yrieBojsl, BUTaMUHbI. [lumieBble 100aBKU, UX KIACCHU(PHUKAIUA.
3anpenieHHble U pa3pelleHHble NuiieBble J100aBku. JlekapcTBeHHble cpencTtBa. Kpacku u
nurMeHTsl. [IpuHIunel okpammBanus TKaHed. XuMus B cTpoutenscTse. Llement, 6etoH. Ctexio
U Kepamuka. TpaJuIIMOHHbIE U COBPEMEHHBIE KepaMHuecKue Marepuaibl. CBepXIpoBOsIIAs
kepamuka. beitoBas xumusa. OrtOenuBaromuye cpeAcTBa. XUMHUS B CEIbCKOM XO3sCTBE.
WNucektuimaer u mectunmabl. CpenctBa 3amuThl  pacTteHuid. Pememnentsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. Meroaojorusi HaAy4HOro wuccienoBaHus. [lpogpeccus  xumuxa.
Mamemamuueckas Xumus.

[Touck xumnueckoit unpopmauuu. Paboma c 6azamu OaHHBIX.

Jemoncrpanumn. 1. Ilumessie kpacurenu. 2. Kpamenue Tkaneid. 3. OrOGenuBanue TKaHel. 4.
Kepamunueckue marepuainsl. 5. [[BetHbie cTekia. 6. Komnekus « TomimMBo U €ro BUIbD.
JlaGopaTropHble oOnbITbl. 27. 3HAaKOMCTBO C MOIOIIUMHM CpPEACTBAMH. 3HAKOMCTBO C
oTOenuBaronumu cpeactBamu. 28. Kien. 29. 3HaKOMCTBO C MUHEPAJIBbHBIMUA YIOOPCHHSIMHU U
HU3y4YECHHUE UX CBOUCTB.

KountpoabHas pa6ora Ne 4. litorosast KOHTpoJibHast padboTa.



YueOHO-TEeMaTHYECKHUIl IJIaH

10 kaacc (3 4 B Hegeqto, Beero 102 4, n3 HUX 3 Y4—pe3epBHOE BpeMsi)

B mom uucne

Homep Koauuecmeo
Tema npakmuueckue | KOHMpOoabHbIE
membul uacoe
pabomul pabomul
[ToBTOpEeHME u yriayOiaeHue
1 3HaAHUHN 18 1 1
OCHOBHBIC TTOHSITHSI OPraHUICCKOM
2 XUMUHU 13 - -
3 YT1eBoa0po 16! 26 2 1
Kucnoponconepxamnme
4 OPraHUYECKUE COCTUHEHUS 18 5 1
A30T- u CepOoCoIeprKaIINe
5 COEIMHEHUS 5 1 -
6 Buosornuecky akTUBHEIE BEIIECTBA 16 - 1
BricokoMonekynsipHbie
7 COEIMHEHUS 6 2 -
Pe3epBHOE BpeMmst 3 ) )
UTOro: 102 11 4




YueOHO-TEeMaTHYECKHUIl IJIaH

11 kaacc (3 4 B Heaearo, Becero 102 u)

B mom uucne

Homep Konuuecmeo
Tema npakmuueckue | KOHMpOoabHbIE
membul uacoe
pabomul pabomul
HemeTtasibl
1 30 5 1
MeTanibl
2 eratt 29 6 1
3 Crtpoenne aroma. Xumudeckas g
CBSI3b
OcHoBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUS XHMHYECKHX
4 porera ec 17 2 1
peakumii
5 XuMHUYeCKast TeXHOJIOTUsl 7 i i
Xumuss B ObITY M Ha ciaysxk0e
6 o01IecTBa 11 - 1
HUTOI'O: 102 13 4







