


1. IInanupyemble npeaMeTHbIE Pe3yJbTAaThl OCBOCHHS

00pa3oBaTeIbHOM NPOrpaMmMbl 10 XUMHHU

B pesynprare wusydeHuss yd4eOHOro mpenmera «XUMHUS» Ha YPOBHE CPEIHEro OOIIero
0o0pa3zoBaHwMsI:
BbINnyCKHUK HAYYMTCS:

packpblBaTh Ha MpHUMEpax poib XUMUU B (DOPMHPOBAHUU COBPEMEHHOW HAYYHOUN
KapTHUHBI MUpPa U B MPAKTUYECKON IEATEIbHOCTH YEJIOBEKa;

JEMOHCTPUpPOBAaTh Ha TMpUMEpax B3aWUMOCBSI3b MEXAY XUMHUEHM U JpYyrUMU
€CTECTBCHHBIMU HAYKaMH,

pacKkpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPHH XUMUUYECKOT0o cTpoeHus A.M. bytiepona;
noHuMath (usudeckuii cmbicn Ilepuogmveckoro 3akona J[.M. MeHnmeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB U 00Pa30BAHHBIX UMH
BEIIIECTB OT JIEKTPOHHOTO CTPOCHHUS aTOMOB;

OOBSCHATH MPUYMHBI MHOTOOOpa3us BEIISCTB Ha OCHOBE OOIIMX IPEICTABICHUH 00 MX
COCTaBe M CTPOCHUHU;

MPUMEHSATh MPaBUJIA CUCTEMATUYECKON MEXIYHApOJAHOM HOMEHKJIATYPhl Kak CpeACTBa
pa3ianyueHus U UASHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OPMYIIbI OpPraHMYECKHUX BEHIECTB Kak
HOCHUTEJIeH MHPOPMAIUM O CTPOSHHUHU BEIECTBA, €0 CBOWCTBAX M NMPHHAIICKHOCTH K
OTIPENIETICHHOMY KJIACCY COCTMHEHUH;

XapaKkTepU30BaTh OPraHUYECKHE BEIIeCTBAa IO COCTaBY, CTPOCHUI0O U CBOWCTBaM,
yYCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3M MEXAY IaHHBIMU XapaKTEPUCTHKAMU
BEIICCTBA;

MPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTepHbIE CBOMCTBA
TUMHWYHBIX TPEJCTaBUTENEd KJIAaCCOB OPraHMYECKHX BEUIECTB C LENbI0 HX
uaeHTU(UKAIUY U O0BICHEHUS 00JIaCTH IPUMEHEHUS;

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKHX PEaKIMii Ha OCHOBE 3HAHWUU O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;
MCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XHMMHUYECKHX CBOWCTBAX BEILIECTB IS
0e30MacHOTO MPUMEHEHUS B TPAKTUUECKOM JIEATETbHOCTH;

MPUBOAUTH MPUMEPHI MMPAKTUUECKOTO HCIIOIB30BaHUSI MPOAYKTOB MepepaboTku HepTH 1
MPUPOJHOTO Ta3a, BHICOKOMOJEKYISIPHBIX COSAMHEHUN (TONMITUIICHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OTBITHI TIO0 PACTIO3HABAHUIO OPTAaHMYECKUX BEMIECTB: TJIMIIEPHUHA, YKCYCHOU
KHUCTIOTHI, HETIPEAETbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OETKOB — B COCTaBe MHUIIEBBIX
MIPOJIYKTOB ¥ KOCMETUYECKHUX CPEJICTB;

BIIAJICTh MPABWJIAMH W TpUEMaMH 0€30TacHON pabdOThl ¢ XUMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHEM;

yCTaHABIWBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMU U CMEIIECHUSI XUMHUYECKOTO
paBHOBECHSI OT PA3IUYHBIX (DAKTOPOB C IEIBIO OMpPENETICHHUS] ONTUMATIBHBIX YCIOBUI
MPOTEKAHUSI XUMUYIECKUX TIPOIIECCOB;

MPUBOAUTH MPUMEPHI TUPOJIN3a COJIEH B TOBCEAHEBHOM KMU3HU YEJIOBEKA;

MPUBOAUTH TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMl B  TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB;

NPUBOJUTH TPUMEPhl XHUMHYECKUX PEAKIMi, PaCKpPBHIBAIOIIMX OOIINE XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;

MIPOBOJIUTh pPAacyeThl Ha HAXOXKJICHHUE MOJIEKYISIPHOU (OPMYJIBI YIIEBOAOPOIA IO
MPOJYKTaM CrOpaHusi W IO €ro OTHOCHUTEIbHON IUJIOTHOCTHU U MAacCOBBIM JIOJSM
2JIEMEHTOB, BXOJSIIMX B €r0 COCTAB;



e BJaJETh NpaBWJIAMH 0€30MacHOr0 OOpAIICHUS C EIKUMH, TOPIOUYUMH U TOKCUYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

® OCYILECTBJIATh MOMCK XMMHUYECKOM HH(pOpMAIMU IO Ha3BaHUAM, HIEHTH(]UKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

® KpPUTMYECKM  OLEHMBATh W  HMHTEPIPETUPOBAaTb  XUMHUYECKYI0  HMH(OpMaIHIO,
COJIepKAIIYIOCS B COOOIICHUAX CPEICTB MaccoBOW MH(poOpManuu, pecypcax MurtepHera,
HAy4YHO-IIOMYJISIPHBIX CTaThsX C TOYKU 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
LEJSAX BBISBICHUS OUIMOOYHBIX CYXACHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIINH;

® [IPEICTABIATH MYTHU PELICHHS TNIOOATBHBIX MPOOJEM, CTOSIIMUX IEpell YeI0BEYECTBOM:
9KOJIOTUYECKUX, SHEPI€TUUECKUX, ChIPHEBBIX, U POJIb XUMHH B PELICHUU 3TUX MPOOIIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U 8OJIOYUI0 OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANAx ee pa3eumusl,

®  UCNONBL308aMb MemoObl HAYYHO20 NO3HAHUS NPU GbINOJHEHUU NPOEeKmMOo8 U yuyeOHO-
uccne0o8amenvbckux — 3a0ay  NO - U3VYEHUI0  COUCMS, Cnoco608 NonyueHus U
PACNO3HABANHUS OP2AHUYECKUX BEUieCE;

®  00vsACHAMb NPUPOOY U CHOCOObLI 00PA30BAHUS XUMUUECKOU C853U. KOBANIEHMHOU
(nonsApHOU, HeNOAPHOU), UOHHOU, MEMATLIUYECKOU, 8000POOHOU — C Yelblo ONpedeleHus
XUMUYECKOU aKMUBHOCMU 8eujecmae;

®  YCMAHABIUBAMb 2EHEMUYECKYI0 C853b MeHCOY KIACCAMU OP2aHUYeCKUX eeuyecme Ojis
000CHOBAHUSA NPUHYUNUATIBHOU BO3MONCHOCMU NOJYYEHUS! OPSAHUYECKUX COeOUHEeHUl
3a0aHHO20 COCMABa U CMpoeHUsl;

®  YCMAHABIUBAMb B3AUMOCEA3U MeHCOY hakmamu u meopuell, NPUYUHOL U Cle0cmeuem
npu ananuze npooaemMHbIX Cumyayuti U 000CHOBAHUU NPUHUMAEMBIX PEUeHUl Ha OCHO8e
XUMUYECKUX 3HAHULL.

JInuHoCTHBIE, MeTANIPEeAMETHbIE U MPeAMETHbIE Pe3yJIbTAThHI 00yYeHUs!
JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKISHHS 00111ero 00pa3oBaHus B 00y4YeHUU XUMHUU JOKHA
OBITH HaNPaBJICHA HA JJOCTHKEHUE O0YJIAFOIIIUMHUCS CIICIYIONINX JHYHOCTHBIX Pe3yJbTATOB:

1. TI'paxmanckoe BOCIHTAaHUE: IPEJICTABICHHUE O COITUAIBHBIX HOPMaX U MpaBUIIax
MEKIIMIHOCTHBIX OTHOIIICHUH B KOJUIEKTHBE, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOU
JESITEIbHOCTH MPH BBINOJHEHNUU Y4eOHBIX, TO3HABATENbHBIX 33/1a4, BHITIOJTHEHHE
OKCIIEPUMEHTOB, CO3JIaHUE YICOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHHIO H
B3aMMOIIOMOIIH B MpoIiecce ITON yueOHON AeITeTbHOCTH;

2. TlarpuoTHYecKOro BOCIUTAHUS: B IICHHOCTHO-OPUEHTAIIMOHHOM cepe - 9yBCTBO TOPIOCTH 3a
POCCUHCKYIO XHMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIETEyCTPEMICHHOCTD,
CaMOKOHTPOJIb H CAMOOIICHKA;

3. JlyXOBHO-HpPaBCTBEHHOE BOCITUTAHHE: II€TICHANPABICHHBIN MPOIECC B3aUMOICHCTBHUS
TeIaroroB ¥ BOCITUTAHHUKOB, HAIIPABJICHHBIN Ha (DOPMHUPOBAHKE TAPMOHUYHOMN JIMIHOCTH, HA
pa3BUTHE €€ LIEHHOCTHO-CMBICIIOBOM C(pephl, MOCPEICTBOM COOOIEHUS el JyXOBHO-
HPABCTBCHHBIX M 0a30BBIX HAIIMOHAIBHBIX IIEHHOCTEH. [10]T «(TyXOBHO-HPABCTBEHHBIMU
[EHHOCTSMUY» MIOHUMAIOTCSI OCHOBOIIOJIATAIOIINE B OTHOIICHUSX JIFOJICH IPYT K APYTY, K
CEMbE M OOIIECTBY MPUHITUIIBI U HOPMBI, OCHOBAaHHBIC Ha KPUTEPHUSIX JT0Opa U 3J1a, JDKU U
UCTHUHBL;

4. DcTeTHYecKoe BOCIUTAHUE. BOCIIUTAHUE CPEJACTBAMH IMPEKPACHOTO B UCKYCCTBE, IPUPOIC U
BCEU OKPYKAlOILIEH IeMCTBUTEIILHOCTH;

5. lleHHOCTHM HayYHOTO MO3HAHUS: B TIO3HABATEILHOMN (KOTHUTHBHOM, NHTEIIJICKTYJIbHOMN )
cdepe — MOTUBAIIMS yUCHUS, YMEHHUE YIIPABIATH CBOSH MO3HABATEIHLHOM JIESATEIBHOCTBIO.
HMeTh OCHOBBI MaTEPUATUCTHUECKOTO MUPOBO33pEHUS, 0CO3HABATh MAaTEPUAIBHOCTh U
MO3HABAEMOCTh MUPA, 3HAYCHNE XUMUIECKIX 3HAHUH JJIsl 4eJIOBEKa U 00IIecTBa. Y METh
OCYIIECTBIISITH OLIEHOYHYIO AESITEbHOCTD;
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6. dusnueckoe BocnuTaHue U HOPMUPOBAHUE KYJIBTYPHI 3I0POBBS: POPMUPOBAHNE
(GU3HYECKON KYIbTYPBI TUYHOCTH B PE3YJbTATE MMEIarOTMUECKUX BO3ACHCTBHIA U
CaMOBOCIIUTAHUS;

7. TpymoBoe BOCTIHTaHHE: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEUIIIEH 00pa3oBaTeIbHON
TPACKTOPHUHU;

8. Dkozoruyeckoe BOCIIUTaHKE: Y METh BBIOMPATH LIEJIEBbIC U CMBICIOBBIC YCTAHOBKU B CBOUX
JNENCTBUSAX U MOCTYNKAX [0 OTHOIICHUIO K dKUBOU MPUpoe, OEpexkHO U OTBETCTBEHHO
OTHOCHUTBCS K CBOEMY 370POBbIO U 37J0POBbIO OKPY’KAIOILUX.

MeTanpeaMeTHbIMHU pe3yJIbTATAMHM OCBOCHHMS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI IIPOIPAMMBI 10
XUMUH SIBIISIFOTCSL:

1. BnageHue yHHBEpCaIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JESATEIILHOCTH:
Ha0JII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT, YU€OHOE UCCIIEI0BaHNE; IPUMEHEHUE OCHOBHBIX
METOJIOB MO3HAHUA (CUCTEMHO-MH(GOPMAIIMOHHBIN aHATN3, MOJICTTUPOBAHHE) AJI U3YYCHUS
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH 1EHCTBUTEIBHOCTH;

2. WHCIOJIb30BAaHHE YHUBEPCAIbHBIX CIIOCOOOB ACSITETLHOCTH MO PEIICHUIO TPOOJIEM U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONEpalMii: HCII0JIb30BAHUE OCHOBHBIX MHTEIIEKTYaIbHbIX
omepanuii: popMyIupoBaHUe TUIIOTE3, AHATIU3 U CHHTE3, CpaBHEHHE, 000011IeHue,
CUCTEMAaTHU3allMsl, BbIIBJICHUE IPUYUHHO-CIIECTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3. yMeHHue reHepHpOBaTh UJIEU U OMPEesITh CPEACTBA, HEOOXOUMBIE IJI UX peallh3aluu
onucaHue, ydeOHOE UCCIIe0BaHuE)

4. OCyIIECTBIATH MO3HABATEILHYIO JIEATEIBHOCTh PA3IMYHBIX BUIOB (HAOIIOICHHE, U3MEPEHHE,
OnKcaHue, ydeOHOE UCCIIEI0BaHUE)

5. NOpUMEHSATh OCHOBHBIE MeTO bl To3HaHus (Habmogenue. DxciepumenT. MoaenupoBaHue.)
JUISL U3YyYEHUS] XUMUYECKUX OOBEKTOB.

6. Bpbicka3bIBaTh UieH, TUIIOTE3bI, ONPEAEIIATh IIYTH UX IPOBEPKH

IIpenmeTHble pe3yJibTaThl

[TpeameTHBIMU pe3ysibTaTaMU OCBOCHMSI 00YyUYaAIOIIMMUCS Kypca XUMHHU SBIISIOTCS CIIEAYIOIINE
YMEHHUS

B nmo3naBarenbHOM chepe:

JlaBaTh onpeneneHust U3y4eHHbIM HOHATUAM (XMMUYECKUIN 3JIEMEHT, aToM. Mosnekyna.
OTtHocHTenbHASI aTOMHAs! U MOJIEKYJIsIpHas Macca. Monel. Xumudeckast cBsi3b. MonekyisipHas u
MOHHAsI KPUCTAININYECKHE pelIeTKU. BaleHTHOCTh, CTEeNeHb OKUCIIEHNUS, JIEKTPOOTPULIATENBHOCTD,
IPOCTOE U CJIOKHOE BEIIECTBO, XUMUUeCKas (hopMyIa, HHAEKC, MOJIb. MoJsipHas Macca, OKCHJIBI:
HecoJieo0pa3yollre U cojaeo0pas3yrone, OCHOBHbIE, KUCIOTHbIE, aM(pOTEepHbIE, OCHOBAHUS.
Kucnotsl. Conu, ampoTepHble THAPOKCH/IbI, HHAUKATOP, 3JEKTPOIUTHI U HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs! TMCCOLMAINsL, 0OpaTUMble U HEOOpaTUMBbIe TPOLIECCHI, TETIOBbIE AP (EKTHI,
THUIIBI XUMUYECKHUX peaklMid, pacTBOpsI. I 'mapatel. Kpucramioruaparsl, MaccoBas 40J.
['enernyeckas cBsi3b. @OPMYIUPOBATH 3aKOHBI TOCTOSHCTBA BEIIECTB U COXPAHEHMSI MAaCChl IIPU
XUMHUYECKHX peakuusx. Ha3zplBaTh XUMUYECKHUE 2JIEMEHTBI, COEIMHEHNS N3YUYEHHBIX KIJIACCOB.
OO0BsCHATH PU3NUECKUI CMBICTT aTOMHOT'O HOMEpa, HoMmepa rpymisl, nepuoaa [ICXD.
MopnenupoBaTh CTPOEHHE aTOMA. XapaKTEpU30BaTh XMMUUECKHE DJIEMEHTBI OT BOJAOPO/IA 10 KaIbIHs
Ha ocHoBe nojoxeHus B [ICXD B mpu3HaHUM LIEHHOCTH HAYYHOTO 3HAHUS, €T0 MPaKTUYECKON
3HAYUMOCTH, JOCTOBEPHOCTH.

2. Cojaep:xxaHue y4eOHOro nmpeamera
10 kaacc (34q; 14. B HEAEMIO)
Teopust XMMHYECKOro CTPOEHHS OpraHuYeckux coeAuHeHui. Ilpupoga xuMHYeCKHX
cBs3ei

Oprannueckue BemecTBa. [losBiaeHME M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XHWMHYECKOE CTPOCHHE KaK IOPSAOK COCIUHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HX



BaJeHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOTO CTPOCHUS OpPraHHMYECKHUX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIil CKeJleT OpraHMYecKoll Mousekyibl. KpaTHocTh
XUMHUYECKON CBS3H. 3aBUCUMOCTH CBOWCTB BEUIECTB OT XHMHUYECKOTO CTPOCHHS MOJEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanbHOW rpymme. [Tpunnunsl kimaccudukanum
OpraHMuYecKux coeauHeHuid. CucreMarnyeckass MeXAYHapoAHass HOMEHKJIATypa M MPUHIIMIIBI
00pa30oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

MecTo u 3Ha4eHHEe OpraHN4ecKOi XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

Yraesoaopoabl

[IpenenbHble yraeBoaopoasl (ankanbl). Cmpoenue monexynvl memana. I'oMmonorndeckuit
psa ankaHoB. ['omonoru. MexnyHapoaHas HOMEHKJIATypa OpraHM4eckux BeliecTB. M3omepus
VIJIEPOAHOrO CKeJeTa. 3aKOHOMEPHOCTH W3MEHEHUS (PU3UYECKMX CBONCTB. XHMHUECKHE
CBOIicTBa (Ha TIpuMepe MeTaHa U 0JTaHa): PEaKUUM 3aMelleHus (raJoreHUpPOBaHUE),
JETUIPUPOBAHUS KAK CIIOCOOBI MOMYyYEHUS! BAXKHEUIITNX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeTana Kak OJWUH W3 OCHOBHBIX MCTOYHHMKOB TeIIa B MPOMBIIUICHHOCTH U OBITY,
usomepusayuu anxkawos. ILlennvie peaxyuu. Ce00600HbIE paldukansvl. I anocenonpoussooHvle
anxkanos. HaxoxieHue B IpupoJie U MIPUMEHEHHUE alKaHOB.

Kpatnsie cBs3u. HenpenenbHble yrieBoaopoasl. AnkKeHbl. CmpoeHue MoneKyvl
omunena. SP—Ilubpuousayus. I'omonormueckuit psn ankeHoB. Homenknatypa. H3omepus
YIJIEPOJAHOTO CKEJeTa U IMOJIOKEHHSI KPaTHOM CBSI3W B MoJIeKyslne. XMMUYECKHE CBOMCTBA (Ha
IpUMepe 3TUJICHA): PEaKLUU MPUCOEIUHEHUs (TaloreHUpOBaHUE, cuopuposanue, TUpaTalys,
2uopozanoeenupoganue)  Kak  crnocod  moiydeHus — (QYHKUIMOHAIBHBIX  MPOU3BOJHBIX
YIJI€BONOPOAOB, ropeHus. Ilpasuno Mapkosnukoea. BvicokoMONeKYApHbIE COEOUHEHUS.
Kauecmeennvie peaxyuu na oOeounylo cea3v. IlonmuMepuszanusi STUIEHa KaKk OCHOBHOE
HaIpaBJIEHUE €ro UCIHOJb30BaHus. [1oMMATUIIEH KaK KPYITHOTOHHAKHBIM IPOAYKT XMMHUYECKOTO
npousBoacTBa. [I[pumeHenne sTuieHa.

Ankaguensl M Kaydyku. [loHstue o0 ankanueHax Kak YIJIEBOAOPOJAaX C JBYMS
NBOWHBIMU cBsi3siMH. [lonmnmepusanus nuBuHMIa (OyraaveHa-1,3) kak cmnoco0 MOydeHHs
CHHTETHUYECKOTO Kayuyka. Mzonpen (2-memundymaouen-1,3). HaTypaibHblii U CHHTETUYCCKHIA
KayuykH. Bynkanuszaums kaydyka. Pesuna. IIpumenenue kayuyka u pe3unsl. Conpsoicénnvie
ogounvle ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeouneHus
(eanocenuposanus) u noIUMePU3AYUL AIKAOUCHOB.

Ankunbl. AuetwieH (3TUH) W ero romosiord. Cmpoenue MONeKyabl ayemuiena.
I'omonornueckuit psa ankuHos. Homenknatypa. M3omepust yriepogHoro ckenera v moJ0KeHUs
KpaTHOW CBsI3M B MolleKyne. Meowcknaccosas uzomepus. sp-Iubpuouzayus. XUMUYECKUE
cBOWcTBAa (Ha TpuUMepe aleTWIEHA): peakluu MPHUCOeIUHEHHs  (TaloreHupoBaHHE,
euopuposanue, TUApATALUS, SUOPO2ANO2eHUPO8aHUe) KaK Croco0 TOJydeHHs IMOJUMEPOB U
JpYTHX TOJE3HBIX MPOAYKTOB. I'OpeHMe aleTwieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH IS CBapKU U pe3Ku MeTayuioB. [IpuMeHeHue arieruneHa.

Tlonsamue o yuxnoankauax.

ApeHbl (apoMaTHYecKHe YTIeBOJOPObI). beH30m Kak MpeacTaBUTENb apOMATUYECKUX
yriaeBoaopoaoB. Cmpoenue monexynvt 6enzona. XUMAYECKHE CBOMCTBA: PEAKLUU 3aMEICHHS
(ranoreHupoBaHHe) Kak Croco0 TMONy4eHHs] XHMHYECKHUX CPEJCTB 3allluThl pPacTEeHUH,
NpUCOeUHEHUsl (TUAPUPOBAHME) KakK JIOKa3aTeIbCTBO HEMpEeAeIbHOro XapakTepa OeH3oua.
Peakuust ropenus. Tonyon. Hsomepus zamecmumeneti. Ilpumenenue Oenzona. [lecmuyuosi.
I'enemuueckas cé:a3b apeHog ¢ Opyumu yeneso00poo0amiu.

Ilpupoonvie ucmounuxu yenego0opooos. Ilpupoonwvii eas. Hegmv. I[lonymusie
He(pmanvle 2azvl. Kamennvui  yeonv. Ilepepabomrxa  negpmu. Ilepeconka  Hegpmu.
Pexmuguxayuonnasa konouna. benszun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuil u kamanumuyeckui kpexuneu. Iluponus.

Kuciopoaconepixamue oprannyecKkue coeTHHeHHs.



Kucnoponconepxaiue oprannueckue coenuHeHus. OIHOATOMHBIE MpeAeNbHbBIE CIUPTHI.
Knaccudukarus, HOMEHKIATypa, U30MEepUsl CIUPTOB. METaHON M 3TAHOJI KaK MpPEACTaBUTEIH
IpellebHBIX OJHOATOMHBIX CIIUPTOB. [lepauunbiii, 6MOPUUHBIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas ces3e. Xumudeckue cBOMCTBA (Ha MPUMEPE METAaHOJA M 3TaHOJIA): B3aUMO/ICHCTBHE
C HaTpueM Kak Crnoco0 yCTaHOBJECHMSI HAIW4YUS THJIPOKCOTPYIMIbI, PEAKIUs C
raJloTeHOBOJIOPOJIaMH  KaK CIOCO0 TMOJy4eHHsS pPAacTBOPHUTENCH, Ieruapartanus Kak Crocoo
MoJlyueHus: d3TujeHa. Peakuus TOpeHHs: CHOUPTHI Kak TOIUMBO. Cnupmogoe 6Opooicenue.
@Depmenmul. Booopoouvie ceszu. llpumeHeHwe MeTaHola H dTaHONA. (DHU3MOIOTHYECKOE
JeiiCTBIE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AIKO20IU3M.

MHoroatoMHble CIUPTHI. DTUJIEHIJIMKOIb U TIULEPUH KaK MPEACTABUTEIN MPEAETbHBIX
MHOT0aTOMHBIX cUPTOB. KayecTBeHHas peakiys Ha MHOTOATOMHbBIE CIIUPTHI U €€ IMPUMEHEHUE
JUIsl paclIO3HaBaHUS INIMLEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTHueckoe npuMeHeHne
STUJICHTJIUKOJIS U TIUIEpUHA.

®enon. Apomaruueckue crnuptbl. CTpoeHue MoseKynbl (eHona. Bzaumuoe enusHue
amomog 8 monekyie ¢henona. Xumuueckue ceolicmea: 63aumoolelcmeue ¢ Hampuem,
euopoxcuoom nampus, opomom. Kauecmsennas peaxyus na gpenon.
[Tpumenenue denona.

KapOonunbnsie coennnenns. KapOoHuibpHas rpynmna. AibIeruaHas rpymma. AjbIeTH/Ib.
Keronsl. 3omepus u HoMeHKkIatypa. [lonyuenue u xumuueckue ceoucmsa aniboezuoos. Peaxkyuu
OKUCTIeHUsl U npucoeounerus anvoecudos. Metrananb (popMaiibaeru) u dTaHalb (aeTaabIeTh )
KaK NPEICTaBUTENN MpeNeibHbIX albaeruaoB. KaduecTBeHHbIE peaklMM Ha KapOOHUIIBHYIO
rpynny (peakuusi «cepeOpsiHoro 3epkaiay, B3aumojeiictBue ¢ ruapokcuaoM meau (1)) m ux
MpUMEHEHUE Al OOHApYKEHUS TPEIENbHBIX ajlbJECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
TokcnyHOCTH anbreruaoB. [lpumenenue Gpopmanbaeruaa u areTaibIerua.

KapOonoBbele kucnotel. Kapboxcunvnas epynna (kapboxcozpynna). Hzomepus u
HoMenKknamypa Kap6onogvlx xuciom. OIHOOCHOBHBIE NPENENbHbIE KapOOHOBBIE KHUCIIOTHI.
Ilonyuenue 00HOOCHOBHBIX NpedeNbHbIX KapOOHOBbIX Kuclom YKCYCHas KHCIOTa Kak
IPEJICTAaBUTENb MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
pUMepe YKCYCHOM KHCIIOTBI): peakliH ¢ METajulaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSMHU U
COJMSIMU KaK TOATBEPXKJECHHWE CXOACTBA C HEOPraHWYECKUMHU KucCIOoTaMu. Peakuus
TepUPUKAIMK KaK CIOCO0 MOJIY4YEHHUs CIOXKHBIX 3¢upoB. IIpuMeHeHne yKCyCHOM KHCIIOTHI.
MypaBbuHas kucinota. Auerarsl. [IpeacraBnenue o BbICIINX KapOOHOBBIX KHCIIOTAaX.

Cnoxuble 3¢upsl u xkupbl. Homenxnamypa. IlonydeHue, XUMHUYECKHE CBOMICTBa
cnoxHbIX 3¢pupoB. Peakuus stepudpukannn. CroxxkHble 3QUpbl KaK TPOAYKThI B3aUMOJIEHCTBUS
KapOOHOBBIX KUCIIOT co crupTamu. [IpuMeHeHne cinoXHbIX 3(UPOB B MUIIEBOH U apdromMepHOi
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKHPBI, MX cOCTaB. Pacro3HaBaHuE pPACTUTENBHBIX JKHPOB Ha
OCHOBaHUHU HX HempenenbHOro xapaktepa. [Ipumenenue >xupoB. ['maponns wiM OMblUIEHHE
KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO TOTYYEHUS COoJIed BBICIINX KapOOHOBBIX KUCIOT.

MBuT4 KaK COH BBICIITUX KapOOHOBBIX KUCIOT. Motomue cBoicTBa Mbuia. Cunmemuueckue
Motouue cpedcmea.

VYrnesonpl. Knaccudukarus yrineBogoB. Morocaxapuabl. Onucocaxapuowl. Jlucaxapuipl.
Haxoxnenue yrneBonoB B mpupoge. ['Noko3a Kak anbIeruIoCHUpT. bpoxkeHHe TIIIIOKO3BI.
O®pykro3a. Caxaposa. [uodponus caxaposzvi. Kpaxman u 1emirono3a Kak OHOIOrHMYecKue
noJuMepbl. XUMHUYECKUE CBOMCTBA KpaxMasa M LEeJUIFJI03b! (THAPOJIN3, KAUECTBEHHAs PEAKIIUs
¢ WoJ0M Ha Kpaxmaj U ee IMpUMEHEHHue JUIsi OOHapyXeHHsl Kpaxmalla B MPOJYKTaX MUTAHUS).
[Ipumenenue u Ouosnoruyeckas posib yriaeBoJoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJOKHAX Ha
IpUMepe alleTaTHOro BOJOKHA. Ayemunyenntonoza Knaccughuxayus 6o10koH.

Wnentudukanust OpraHMYecKHX COCAMHEHUH. [ enemuueckas c6:A3b MedHcOy KiAccamu
opeanuyeckux coeOureHutl. TUTIBI XUMUYECKUX PEaKIMil B OpraHUIECKON XUMHH.

A30Tconepmamne OpraHu4e€CKHUe COCIMHCHUA.



AmuHOKHCTOTEI U Oenku. CocTtaB M HOMEHKIATypa. AmuHvl. Amunocpynna. AHUMUH.
THonyuenue u xumuueckue ceoucmea aHuIUHA. AMUHOKHUCIOTH Kak aM(pOTEepHbIE OPTaHUYCCKUE
coeMHeHus. M3omepus u nomenkaamypa. bunonsapuoi uon. Ilentunnas cBa3bs. buonornueckoe
3HaUEHUE O-aMUHOKUCIOT. (OOJIaCTH TPHUMEHEHUS AaMHUHOKUCIOT. Xumuueckue ceolcmaa
amunoxkuciom. Ilenmuowi. [lonunenmuovl. nuyun. benaxku Kak OpUPOJHBbIE OHOMOIUMEPHI.
CoctaB u cTpoeHue O€nKOB. XUMHUYECKHE CBOWMCTBAa OCIKOB: THIPOJIHU3, ICHATYpAIIUS.
OGHapyxeHrue OCJIKOB MPU MOMOIIK KauyeCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpamenus 6eaKoB
MU B OpraHu3Me. buonorndeckue QyHKIMu OSIKOB.

Aszomcooepocawue 2emepoyurnuueckue coeounenus. Ilupuoun. Iluppon. I[lupumuoun.
Ilypun. Asomucmeie ocnosanus.
Hyxneunoswvie kucnomel. Hykneomuowi. KomniemenmapHvle azomucmolie 0CHOBAHUS.
Xumus u 300posve uenosexa. apmarxono2uieckas Xumusi.

Xumusa nonumepos

Honumepwr. Cmenenv noaumepuzayuu. Monomep. CmpykmypHoe 36eno. Tepmoniacmuunsie
noaumepbi. CmepeopezynapHuvie noaumepbl. Lonusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmusnvie nonumepsl. PeronogopmanboecuoHvlie cMObL.
Ilnacmmaccol. Denonnacmol. Amunonnacmol. Ilenonnacmei. Ilpupoomwiii kayuyk. Pesuna.
D6onum. Cunmemuueckue xayuyku. Cunmemuueckue eonoxkua. Kanpon. Jlascan.

JdemMoHCcTpaumu.

e (OOpa3upl OpPraHUYECKUX BEUIECTB M MaTepuasioB. Mojenn MOJEKyJd OpraHUYECKHUX
BEIICCTB

e OTHOIICHHE aTKaHOB K KUCJIOTaM, IIeJiouaM, pacTBOPY MepMaHraHata Kaiuus u OpoMHOM
BOJIC.

e Mopgenu Moiekyn romoJoroB u wu3omepoB. [lomydeHue areruneHa KapOUIHBIM
crocoboM. B3aumopeiicTBue areTusieHa ¢ pacTBOPOM IepMaHraHara Kajius U OpOMHOI
Bojoi. ['openue amnerunena. PasnokeHue kaydyka TpU HArpeBaHUM U HCIBITAaHHE
NPOAYKTOB  pa3lIOKEHHA. 3HAKOMCTBO ¢ oOOpa3laMM KaydykoB. beHzonm Kak
pactBoputens. I'openue Oenzona. OTHomeHHe OeH3071a K OPOMHOH BOJE M PacTBOPY
nepMmanranara kanus. OKuciaeHue Tojayona

e PacTBOpeHHE B alleTOHE DPA3JIMYHBIX OpraHuyeckux BemiecTB. OOpas3ibl MOIOIMUX |
YHUCTAIIUX CPEJICTB.

e  OOpa31sl mIacTMace,

JlabopaTopHble ONBITHI.

N3rorosieHne Moaenen MOJIEKyYJ yIriieBOLOPOA0B

O3HakoMJIeHHe ¢ oOpa3amMu MpoayKTOB HeTenepepadoTKI

Oxucnenue stanona okcugom menu (I1).

PacTBopeHue rnunepuHa B BoJie U peakuus ero ¢ ruapokcugom meau (I1).

XuMuyeckue cBoiicTBa (heHona

Oxkwucrienre MeTanass (dTaHaJs) OKCHIOM cepedpa.

Oxucnennie Metanans (3Tanans) ruapokcugom mean (I1)

PacTBOpUMOCTh KUPOB, /I0Ka3aTE€IbCTBO WX HEINPENEIbHOTO XapakTepa, OMbLICHHE

KUPOB.

9. CpaBHeHHE CBOWCTB MBUIA M CHHTETHYECKHX MOIOIIMX CPEJICTB

10. CsoiicTBa TTIOKO3BI KaK ambACTUIOCIUPTA.

11. BzaumopeicTBHE caxapo3bl C THAPOKCHIOM KaJIbIIHS.

12. TlpuroToBieHHEe KpaxMaJbHOTO KJelcTepa U B3aUMOJICHCTBHE C HOIOM.

13. T'uaponus kpaxmana. O3HakoMmJIeHHE ¢ OOpaslaMu TPHPOAHBIX M HMCKYCCTBEHHBIX
BOJIOKOH.

14. 1IBeTHbIC peakiuu Ha OCITKH

LN akwNE

IIpakT4yeckue padoThI



1.« [TonyueHue 3THIIEHA U U3YYEHHUE €TO CBOMCTBY.
2. «[TomyyeHne yKCyCHON KUCIIOTHI U U3yYCHHE €€ CBOHCTBY.
3. «Pemienune sKcriepuMEHTATBHBIX 33/1a4 Ha Paclio3HAaBaHHE OPraHUYECKUX BEIIECTBY.

4. «Pacmo3HaBaHUeE I1J1aCTMACC M BOJIOKOH.

11 kaace (34 4; 14. B HEACIIO)

TeopeTnueckne 0CHOBbI XUMHUH

Crpoenne BemectBa. CoBpeMeHHas MOJElIb CTPOCHHMS aroma. OJIEKTPOHHAas
KoHpurypamust atomMa. OcHogHoe u 6030ydicoeHHble cocmosanus amomos. Knaccudukarus
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHYECKUX
ypoBHell atomoB d-anemeHToB. Ilepuomudeckas cucremMa XUMUYECKHX »djemeHToB [I.U.
MengeneeBa. @usznveckuii cmbicn [lepuoguueckoro 3akona JI[.M. MenpaeneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COEIMHEHHUH IO NEPUOAaM U TpYIIaM.
DJIEKTpOHHAs MPUPOJA XMUMHYECKOM CBA3U. ODJIEKTPOOTPULIATEIBLHOCTh. Buabsl Xumuueckou
CBSI3U (KOBAJICHTHAs, MOHHAs, METaJNIM4ecKas, BOAOPOAHAs) U MEXaHHM3MBI €¢ OOpa3oBaHMUI.
Kpucmannuueckue u amopguovle ewecmea. Tunvl Kpucmaiiuveckux peuemox (amomuas,
MONEKYIAPHAS, UOHHASA, MEMALIui4ecKds). 3asucumocms Qu3UyecKux c8oUCms eeujecmed om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOr00Opa3usi BEIIECTB.

XuMuyeckue peakiiuu. 'omoreHHbie u rereporeHnble peakunu. CKOpoCTh peakluy, ee
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLIUX BEIIECTB, KOHIIEHTPAINH
pearupymoIux BeIecTB, TEMIIEPATyphl, VIO PEAKIINOHHOMN TOBEPXHOCTH, HAITUYUS
Karanu3aTopa. Pojb kaTanm3atopoB B MPHUPOJIE U MPOMBIILIEHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakuuii. XMMHUECKOe paBHOBECHE U €r0 CMEIICHHE T0J1 IEHCTBUEM pa3INYHbIX (DaKTOPOB
(KOHIIEHTpAIIMsI pEareHTOB WU MPOAYKTOB peakluu, JaBJIeHUE, TeMIepaTypa) Il CO3JaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKAaHUS XMMHUECKUX MPOLIECCOB. Jucnepcusie cucmemvl. Ilonsamue
o0 Konnoudax (3oau, eenu). Mcmunuvie pacmeopsi. Peakiiuu B pacTBOpax 3J1€KTPOIUTOB. pH
pacTBopa Kak MoKa3aTeab KUCIOTHOCTHU cpebl. ['uaponu3 coneil. 3HaueHue ruipoamnsa B
O6MOIOrNYecKnX OOMEHHBIX nporeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH B
pUpPOJie, TPOU3BOACTBEHHBIX MPOLIECCAX U KUIHEAEITEIbHOCTH OPraHU3MOB.
Heoprannyeckasi Xumus

Mertamibl. CriocoOb! mosrydeHus: MeTauioB. Jlerkue u TshkEnblie MeTaiubl. JlerkomiaBkue u
TYrOIUIaBKHE MeTasuibl. MeTtannndeckue 31eMeHTsl A- n b-rpynn. Meas. [lunk. Tutan. Xpowm.
Kenezo. Hukens. [Inatuna. Crasel. Jlerupyromue nob6asku. Yépueie metaibl. [{BeTHBIC
Metauibl. YyryH. Crans. JlerupoBanubie ctanu. OKCHIbI M THIPOKCUIBI MeTaioB. Hemeransl.
[Ipocteie BemecTBa — HeMeTalbl. Yiepoa. Kpemuauit. Azot. ®ochop. Kucinopoa. Cepa.
®Ttop. Xnop. Kucnorusie okcunabl. Kucnopoaconepxamue kuciaotsl. CepHas Kuciaora. A30THas
Kuciota. BonopoaHsie coeJMHEHNS] HEMETaIOB.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB TJIABHBIX U
nOoOOYHBIX MOATPYII (Meb, )KEJe30) U HEMETAJUIOB: BOJIOPO/A, KHCIOPO/Aa, TAJIOT€HOB, CEpBI,
azora, pocopa, yraepona, kpeMHus. Koppos3ust MeTaioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU. INeKmpoiu3 pacmeopos u pacniagos. lIpumenenue snekmpoausa 6
NPOMbBLUTIEHHOCTU.

XUMHUSA U )KU3Hb

Hayunbie metonpl mo3Hanusi B XuMuu. Mcrounnku xumudeckoir nHpopmanuu. [Tonck
uH(pOpMallMK 1O Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM ¢opmynaM. MoxaenupoBaHue
XUMHYECKHMX IPOLECCOB M SBICHUM, XuMuueckuii auaiu3 u cuHme3 KaK METOAbl HAyyHOTO
MTO3HAHMSL.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMUHEI, TOPMOHBI, MUHEPATbHBIC BOJIBI.
[IpoGrieMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpeaHble MpUBBIYKU U
(bakTophl, pa3pylmalwiue 310poBbe (KypeHHUE, YHOTpeOJeHUEe alKoroJisi, HapKOMaHUs).
PanmonansHoe nutanue. [uwesvie 0obasku. OCcHo8bl NUUEBOL XUMULL.



XuMus B TTOBCETHEBHOW XU3HU. Moromue u yuctamue cpeactsa. Cpeocmea 6opbowl ¢
ObLIMOBLIMU  HACEKOMBIMU: peneiienmsl, uHcekmuyuosl. CpencTBa JTUYHOM TUTHEHBI W
kocMmeTHku. [IpaBuna 6e3omacHoi pabOThl ¢ €KUMHU, TOPIOYMMHU U TOKCHUHBIMH BEIIECTBAMU,
CpeICcTBaMU OBITOBON XUMUHU.

XuMHUS U CeNbCcKoe X03siiicTBo. MuHepasibHble U opranuyeckue ynoopenus. Cpencrtsa
3aILUTHl PACTCHUM.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHUKHM yriieBogoponoB. Ilpupoansiii u
MOMYTHBIA HE(PTSHON Ta3bl, UX COCTaB M HUcCHoib30BaHue. CocTaB HedTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uunciao OeH3uHa. OXpaHa OKpyXKalolled Ccpenbl Ipu
HeTenepepabOTKe U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTEPHATUBHBIC HCTOYHHKHU
SHEPIUH.

Xumus B crpoutenbcTtBe. Llement. beron. I[lombop oNTUMambHBIX CTPOUTEIBHBIX
MaTepHaloB B MPAKTUYECKOH JESTEIIbHOCTU YEJIOBEKa.

XUMHS U DKOJIOTHS. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl U €ro MOCIeACTBHUA.
Oxpana rugpocdepsl, To4Bbl, aTMOchepsl, GIopsl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

JemMoHCTpaumu.

e Mojenu HMOHHBIX, ATOMHBIX, MOJEKYJSIPHBIX M METAJUIMYECKUX KPUCTALTUYECKUX
pEmETOK.

Mopnenu MOJIeKys 130MEPOB U TOMOJIOTOB

Paznuunble TUTTBI XUMUYECKUX PEAKIIMM, BUICOOMBITH 10 OPTaHUYECKON XUMUHU.

OO6pa3siibl METAJIOB U UX COSIUHEHUH, CIUIABOB.

BzaumopeiicTBre MeTamioB ¢ KUCIOPOAOM, KHUCIIOTaMH, BOJOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMHUHHMSI M €r0 THIPOKCH/IA.

B3aumopeiictBue mMean W jkene3a ¢ KUCIOPOJOM; B3aMMOJICHCTBHE MEIU M Kele3a ¢

KHUCTIOTaMU (cepHasi, COJIsTHas).

[Tonyuenue ruapokcunos menu (1) u xpoma (1), okcuna menu.

BzaumopeiicTBie OKCHIOB U THIPOKCUAOB METAIIOB C KUCIOTAMM.

Jloka3zatenbcTBO ampoTepHocTH coenquHeHuit xpoma(1ll)

OO0pa3iibl HEMETAIIOB.

Mogenu KpUCTAIITUYECKUX PEIIETOK aamasa u rpadura.

[Tomyyenue amMMmaka W XJOPOBOAOPOJA, PACTBOPEHHE HX B BOJE, J0KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BELIECTB.

e (xuranue yris ¥ cepbl B KHUCIOPOJE, ONPEACICHUE XUMHUYECKUX CBOWCTB NMPOAYKTOB
cropaHus. B3aummopgeiicTBue ¢ MeIbHO KOHUEHTPUPOBAHHOW CEPHOM  KUCIOTHI,
KOHIEHTPUPOBAHHOM U pa30aBII€HHOMN a30THOM KUCIOTHI.

e OOpa31sl cpeACTB OBITOBON XMMUH, HHCTPYKIIMH 110 UX TIPUMEHEHHUIO.

JlaGopaTopHbie ONbITHI.

W3yueHne BAUSHUA PA3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKHX peaKuit
Omnpenenenne peakiuy cpeibl YHUBEPCAIbHBIM UHIUKATOPOM.

3. Tunponus coneil.

=

IIpakT4yeckue padoThl

[IpuroroBneHue pacTBOPOB C 3aJaHHON MOJIIPHOM KOHLIEHTpALUen».
Pemenue skciepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTash)

3. Pemenne skciepuMEHTAIBHBIX 331124 10 TeMe «HemeTtamib

™=

HanpagJieHusi MPOEKTHOM AeSITeJIbHOCTH 00YYAKO M XCS

Hanpasnenus npoexTHon Cpox Hasanue npoekra
JESTEIIBHOCTH peannsanuu

00y4aroIuxcs 10 kmace 11 kmace




1. TBopueckoe CeHTS0pb XuMus BOKpYr Hac | XUMHUs JIETOM
2. UccnenoBaTenbCckoe SITHBaph UccnenoBanue cHera | MccnegoBanue BoAbI U3
KpaHa
anpelb HccnenoBanue HccnenoBanue BoabI U3
TIOYBBI peku
3. IlpakTuxo- HOSIOPb- Nzyuenue Uto ckpbiBaeT
OpPUEHTUPOBAHHOE neKadpb XUMUYECKUX yIaKoBKa
BEIIECTB B OBITY MIPOJIYKTOB?
4 VladopmarmionHoe MapT YuéHble XUMUKH AKTyaJIbHbI€ OTKPBITUS
XUMUU.
5. Urposoe arpenb-Mau 3aHumaTenbHas U3 gero caenanbl
XUMUS UTPYLIKU?
6.CounaipHoe Mai Yrunuszauus Komy nyxna
IIOJINMEPOB XUMHUS?

3. TemaTnyeckoe MJIAHUPOBAHHE:

KomnnuectBo yacos OcHoBHBIE
HaTpaBJICHUS
No 11/ p BOCIIUTATEIb
e as/ICJIbl, TCMBI ABTOpCKast PaGouas |noit
nporpaMma porpaMMa | nesrelIbHOCT
"
10 xknacc
Teopust XUMHUYECKOTO CTPOCHUS  OPraHUYECKUX 1,6,7,8
1.  |coeaunenwuil. [Ipupona xuMHUYECKHX CBSI3EH 3 4
2. |YriaeBomopoabt 9 10 1,6,7,8
3. |Kucnopoxconepaniyue OpraHiuecKie CoeJMHEHHUS 11 11 16,78
4.  |AzoTcoaepiKalue OpraHUYeCKHE COeNHEHNUS 5 5 1,7,8
5. |XuMus nonumepos 6 4 6,7,8
Hroro B 10 kimacce: 34 34
11 knace
1. [TeopeTH4eCcKrEe OCHOBBI XUMHH 19 19 1,6,7,8
Heopraunueckas XUMHst 11 11 1,6,7,8
3. | Xumus u KU3Hb 4 4 6,7,8
Hroro B 11 knacce: 34 34

TemaTn4eckoe NJJaHUPOBAaHUE C OIpeacJicHUEM OCHOBHBLIX BHI0B

HEATECJIBbHOCTH

yueOHoi




Tembl, OcHoBHOE XapakrepucTuKa

BXoJAsilue B coJep:KaHue OCHOBHBIX BU10B

JaHHBIN pa3aes 1o TeMaM reJIbHOCTH YY€HHKA (Ha
3He Y4eOHBbIX JeHCTBUIl)

10 xknacc
Teopusi XMMHYECKOr0 CTPOeHHMsI OpraHuveckux coeauHenmii. Ilpupoaa
XHMHYECKHX CBs3eid. (4 1)
Opranunueckue 1.IIpenmer OOBACHATH, TOYEMY
BEILECTBA. OpraHuYecKon OpPraHUYECKYIO
[losiBnenue u xumuu. Teopust XUMHUIO BBIJICIWIN B
pa3BUTHE XUMHUYECKOTO OTJZIEJIbHBIN pa3zeln
OpraHUYEeCKOn CTPOCHUS XUMUU.
XUMUU Kak HayKH. OpraHUYEeCKUX [lepeuncnsiars
XUMHYECKOE BELIECTB. OCHOBHBIE
CTpPOEHHE KaK 2.0OCHOBHBIE MPEANOCHUIKU
MOPSIIOK MIOJIOKEHUST TEOPUU BO3HUKHOBEHUS
COEIMHEHUS] aTOMOB XUMHUYECKOTO TEOPUU
B MOJIEKYJIe CTPOCHUS XUMHUYECKOTO
COTJIaCHO ux OpraHUYEeCKUX CTPOCHHUS.
BAJICHTHOCTH. COCIMHEHU N Paznuuarts tpu
OcHOBHbIE A.M. byrneposa. OCHOBHBIX THUIIA
MOJIOKEHUSI TEOpUU 3. Cocrosinue YTIAEPOTHOTO
XUMHUYECKOTO AJIEKTPOHOB B aTOME. CKeJera:
CTPOCHUS DNIeKTpOHHAas pPa3BETBIEHHBIH,
OpraHUYECKUX MPUPOJA XUMUYECKUX HEpa3BETBJICHHBINA U
COeTMHEHNN CBSI3el B UKINYECKHUH.
A.M. byrneposa. OpraHUYECKUX Onpenenarsb
YraepoaHslii COEJIMHEHMUSIX. HAJIMYUE aTOMOB
CKeJleT 4. Knaccudukarms yriepojia, BOAopoaa
OpraHNYeCKOn COETMHEHU N U XJI0pa B
MOJIEKYJIBI. OpraHUYECKHUX. OpraHUYECKUX
Kparnocts JdemoHcTpaumu. BEIIECTBAX.
XUMUYECKOM CBSI3HU. O6pa3ibt Paznuuate nousAtus
3aBHUCHUMOCTH OpTraHUYECKUX «ONEKTPOHHAS
CBOMCTB BEHIECTB OT BEILECTB U 000I109Kay 1
XUMHYECKOTO MartepuanoB. Mozenu «QIIEKTPOHHAs
CTPOCHUSI MOJIEKYJL. MOJIEKYJT opOUTAIBY.
N3omepus 51 OpPraHUYECKUX N3obpaxaTh
nzomepsl. [lonsiTue BEILECTB 3JEKTPOHHBIE
0 (GYHKIIMOHAJIBLHOM KOH(UTrypauu
rpynme. IIpuHiumne aTOMOB 3JIEMEHTOB
KJaccuukanum 1-ro u 2-To
OpraHUYECKUX IIEpUOJIOB C
COCTUHEHUN. IIOMOIIBIO
Cucremarnueckas 3JEKTPOHHBIX U
MEXIyHApOaHAas rpaduyecKkux
HOMEHKJIaTypa u 3JEKTPOHHBIX
TIPUHITUTIBI dhopmyn. OOBICHATH
oOpa3oBaHUs MEXaHU3M
Ha3BaHUU oOpaszoBaHus U

OpraHUYECKUX

0COOEHHOCTH G- U




coeguHeHuit. Mecto
n 3HA4YCHHE
OPraHUYeCKOu

XUMHHI B CHCTEME
€CTECTBEHHBIX HayK.

- CBSI3CHL.
Onpenenars
MIPUHAJIC)KHOCTD
OPraHU4YeCcKOro
BEILIECTBA K TOMY
WJIM UHOMY KJIacCy
110 CTPYKTYPHOHU

hopmyne
2. Yraesonopoasi (10 4)
2.1. IlpenenpHbIe YTIEBOIOPOABI — AlKaHbI (2 1)
[Ipenenbubie 5. DIIEKTpOHHOE U OOBSCHATD
YTJIEBOJOPOBI IIPOCTPAHCTBEHHOE IIPOCTPAHCTBEHHOE
(ankaHsl). CTPOEHHUE ATIKAHOB. CTPOEHHE MOJIEKYJI
Bo30yxnénnoe I'omonoru u nzomMepsl AJIKAaHOB Ha OCHOBE
COCTOSIHME aToMa AJIKaHOB. IPEICTaBICHUA O
yriepoa. 6. Meran — TUOpUI3AITIT
['ubpuamzanus MIPOCTEUIIINN opburaneit aroma
ATOMHBIX IIPEACTABUTEND yriaepoja.
opOuTanei. AJIKaHOB. Hsrorasnusars
I'omonoru. JleMoHCcTpAaLIUK. MOJIEJIH MOJIEKYJI
I'omonoruyeckas OTHolIEHNE aIKaHOB AJIKaHOB,
Pa3HOCTb. K KHCJIOTaM, PYKOBOJACTBYSICh
I'omonornueckuit LIeJI0YyaM pacTBOPY TEOpUEH
pAaL. IIepMaHraHara Kajaus XUMHUYECKOTO
MexnyHaponHas u OpoMHOH BoJIE. CTpPOCHUS
HOMEHKJIaTypa JlaboparopHbIit OPraHUYEeCKUX
OpraHMYECKHUX onbIT. M3rorosnenne BemecTB. OTau4aTh
BemecTs. M3omepus MOJIEJIE MOJIEKYJI TOMOJIOTH OT
YTIIEPOIHOTO YIJIEBOJOPOJOB HU30MEPOB.
ckernera. Peaknuu Ha3rIBaTh ajkaHbl
3aMEIlCHNS 10 MEKIyHapOJHOU
(ranoreHupoBaHUe), HOMEHKJIaType.
JETUIPUPOBAHMUS, CocraBnAarth
M30MepHU3aIu ypaBHEHUs
ankaHoB. LlenHble XUMHYECKHUX
peaKkIuu. peaKkuuit,
CBobopHbIe XapaKTEepU3YIOIIHNX
paavKasbl. XUMUYECKHE
I"anorenomnpounsson CBOICTBA ME€TaHa U
HbIE AJIKAHOB €ro roMOJIOTOB.

Pewate pacu€rHble




3a/1a4¥ Ha BBIBO/T
hopmyIsl
OpPTaHHYECKOTO
BEIIIECTBA

2.2. HenpenenbHble yra€BOAOPOIbI (AJIKEHBI, aTKaIUEHbI U AJIKUHBI) (4 1)

KpatHsble cBs3H.
Henpenenbhbie
YIIIEBOIOPOBI.
AJIKEHBI. Sp -
['uOpunuzanms.
OTeH (3TUJIEH).
N3omepus
MOJIOXKEHUS
JIBOMHOI CBA3H.
[TpocTpancTBeHHas
n3omepus (cTepeo-
HU30MEpHs).
Peakiun
MPUCOCANHECHUS
(rugpupoBaHue,
raJIoreHUpPOBaHUE,
rupaTanus),
OKHUCIICHUSA U
MOJIMMEPU3AIUN
AJKEHOB.
Bricokomonexymnsip
HbIE COETUHEHUS.
KauecTBenHbIe
peakuuu Ha
JIBOMHYIO CBSA3b.
AJKagueHsl
(neHoBbIE
YTJI€BOAOPOBI).
JvnBuHMAIT
(6yraauen-1,3).
W3zonpen (2-
METUIOYTaeH-
1,3). Conpsix€HHbIe
JBOMHBIC CBS3H.
Peakuuu
MPUCOECTUHEHUS
(ranoreHUpOBaHMS)
Y TIOJIUMEPHU3AIII
aJIKaIMEHOB.
AneruneH (3TUH).
MexxkiaccoBas
MU30MepHus. Sp-
['ubpuauzanms
AJIIEKTPOHHBIX
opOuTanei.
Peakuuu

7. HenpenenbHble
YIJI€BOIOPOBI.
AJIKEHBI: CTPOCHHUE
MOJIEKYJI, TOMOJIOTHSI
1 U30MEpHs.

8. Ilpaxmuueckas
paboma 1
«[lony4yenue sTuneHa
Y OTIBITHI C HUM.

9. AnKaaueHsl.

10. Auerunen u ero
TOMOJIOTH.
JdemoHcTpanmu.
Monenu Monekyn
TOMOJIOTOB U
HU30MEPOB.
ITomyyenue
alneTusiIeHa
KapOUIHBIM
Croco6oM.
B3anmoneiictere
aleTuJIeHa ¢
pacTBOpOM
NepMaHraHara Kajaus
1 OpOMHOI BO/IOM.
['openue anerunena.
Pasnoxenune kaydyka
IIPU HAarpPEBAHUH U
WCIIBITAaHUE
MPOJIYKTOB
Pa3IOKEeHHS.
3HaKOMCTBO C
oOpa3lamMu KayuykoB

OOBSICHSTH
IPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJIbI
3TUJIEHA HA OCHOBE
NIPEACTaBICHUN O
TUOpUI3AITIH
ATOMHBIX
opOuTanei
yriepoja.
N3obpaxaTh
CTPYKTYpHBIE
(hopMyIIbI ATKEHOB
U UX U30MEPOB,
Ha3bIBATH AJIKEHBI
10 MEXKTYHApPOHOMN
HOMEHKJIATYpE,
COCTaBJISITh
(hopMyIIbI ATKEHOB
10 UX Ha3BaHUSM.
CocraBnsTh
ypaBHEHUS
XUMHUYECKUX
peakuui,
XapaKTEePU3YIOLIUX
XUMUYECKUE
CBOMCTBA aJIKEHOB.
[TonyyaTs 3THIIEH.
JlokasbIBaTh
HenpeIeIbHbIN
XapaxkTep 3TUJIEHA C
TTOMOTIIBIO
Ka4eCTBEHHOU
peakiuu Ha
KpaTHbIE CBS3H.
CocTaBnsTh
ypaBHEHUSA
XUMHUYECKHUX
peakuui,
XapaKTEePU3YIOITUX
HENpeIeIbHBIN
Xapaxkrep
AJIKaIUEHOB.
OOBACHATD Sp-
THOPUAN3AIIIO U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI




MPUCOEIUHEHHUS],
OKHCJIEHHS U
MOJIMMEPU3AIUU
AJIKUHOB

alieTHIICHA,
Ha3bIBaTh T'OMOJIOTH
aleTUJICHA 110
MEKTyHapOAHOMN
HOMEHKJIaType,
COCTaBJIATh
ypaBHEHUS
peaKkuuid,
XapaKTEePU3YIOLIUX
XHUMHUYECKHE
CBOMCTBA alleTHJICHA

2.3. Apensl (apoMaTHYECKHUE YIIIEBOIOPOIbI) (2 1)

ApeHnbl
(apomaTuyeckue
YIIIEBOIOPODI).
benzoi.
benzonbpHOE
KoJib110. Tomyon.
N3zomepus
3aMECTUTCIICH.
Peaxiuu
3aMECIICHUS
(ranoreHupoBaHUE,
HUTPOBaHUE),
OKHUCJICHHUS U
MIPUCOCTUHECHHS
apeHOB.
IlecTniimabl.
['eHeTnueckas CBI3b
apEHOB C JIPYTUMHU
YTJI€BOJOPOAAMU

11. bensoi u ero
romoJjoru. CBoMcTBa
OeH3071a U €ro
TOMOJIOTOB.

12. Tonyon.
H3omepus
3amecmumenei.
JdemMoHcTpaumu.
benzon xak
pacTBOPUTEITb.
I'openue 6eH3omna.
OtHomeHnne 6eH301a
K OpOMHOI1 BOJIE U

pacTBopy

[epMaHIraHaTa Kajius.

OkwucieHne Tomyona

OOBICHATD
INEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI
OeH30:1a.
N3obpaxath
CTPYKTYPHYIO
¢bopmyry O6eHzona
JIBYMSI CIIOCOOaMH.
OOBACHATH, KaK
CBOMCTBa OEH30I1a
00YyCIIOBIICHBI
CTPOEHHEM €T0
MOJICKYITHI.
CocraBiaTh
ypaBHEHUS
peaKkLui,
XapaKTePU3YIOIIHX
XHMHYECKHE
CBoOIicTBa OcH30/1a U
€ro rOMOJIOTOB

2.4. ITpupoaHbIe UCTOYHUKU U

nepepadoTKa yriaeBoopoaoB (2 )

IIpuponanslit ras.
Hedrs. [lonyrHbie
He(TSHBIC Ta3bI.
KaMeHHBIi1 yrons.
[Teperonka HeTH.
Pextudukanuonnas
KOJIOHHA. beH3uH.
JIurpoun. Kepocus.
Kpekunr
HEPTENPOIYKTOB.
[Tuponuz

13. Ilpupoansie
HCTOYHUKU
YIJIE€BOJIOPOIOB.
[TepepaboTka HEPTH.
14. KontpoabHasn
pabora 1 no remam
«Teopus
XUMHUYECKOTO
CTpOEHUS
OpraHMYECKHUX
COCTUHCHMUIDY,
«YTIIEBOAOPOABI.
JlaGopaTropHbIii
ONBIT.
O3HakoMIeHUE C
oOpasiamu

XapakTepus3oBaTh
COCTaB MIPUPOTHOTO
ra3a ¥ MomyTHBIX
He(TAHBIX Ta30B.
XapakTepu3oBaTh
CHOCOOBI
nepepadoTKu
He(Tu. OOBACHATH
oTInure OeH3UHA
MPSIMOI TIEPETOHKU
OT KPEKHUHT -
OcH3MHA.




MIPOYKTOB
He(drenepepaboOTKH

3. Kucaopoaconepxamue opranudeckue coequHenus (11 1)

3.1. Cnuprset 1 denosl (3 u)

Kucnoponconepxka
[I1e OpraHuvYecKue
COEIMHEHMUSI.
OpnHoaToMHBIE
npeaesibHbIC
CIIUPTHI.
DyHKIMOHAJIBHAS
rpyIia CIupTOB.
Meranoun
(METHIIOBBIN
CIupT). ITAHOI
(3TUIIOBBIH CIIUPT).
[lepBuyHBIA,
BTOPUYHBIN U
TPETUYHBIA ATOMBI
yrieposa.
Bonopoanas cBsi3b.
CnuproBoe
OpokeHue.
DepMEHTHI.

Bonopoansie cBs3u.

AJnkoronausm.
MHoroaToOMHEIE
CITUPTHI.
OTHICHTJIMKOIb.
['munepun.
KauecTBennas
peakius Ha
MHOTOQTOMHBIE
cnupThl. DEHOIBL.
Apomarnyeckue
CITUPTHI.
KauecTBeHnas
peakums Ha GpeHoI

15. OqHoaTOMHEIE

IIPEACIIbHBIC CIIUPTHI.

[Tonyuenue,
XUMHYECKHE
CBOICTBA U
MIPUMEHEHUE
OJHOATOMHBIX
MpeACIIbHBIX
CITUPTOB.

16. MHOroaTroMHkIe
CITUPTHI.

17. ®eHOoIIBI 1
apoOMaTHYECKHUE
CITUPTHI.
JlaGopaTtopHbie
onbIThl. OKHUCIICHUE
3TaHOJIa OKCHJIOM
meau(I1).
PactBopenue
TJIMIIEPUHA B BOJIC U
peakius ero ¢
TUIPOKCUIOM
meau(I1).
XuMHU4IecKue
CBO¥icTBa (peHoa

N3obpaxaTh
obmryto hopmymy
OJTHOATOMHBIX
MpeIeIbHBIX
CIHPTOB.
OOBSICHSTH
oOpaszoBaHue
BOJIOPOJIHOM CBSI3U
U €€ BIIMSIHUE HA
¢busnyeckue
CBOWCTBA CITIUPTOB.
CocraBnsth
CTPYKTYpHBIC
(hOpMyIIBI CITUPTOB
U UX U30MEPOB,
HA3bIBaTh CITHUPTHI
10 MEXTYHAPOTHOM
HOMEHKJIAType.
OOBSCHATD
3aBUCHMOCTH
CBOWCTB CIIUPTOB OT
HaTAYUS
(YHKITMOHATEHOM
rpynmnsl (-OH).
CocraBnsTh
ypaBHEHUS
peaKLui,
XapaKTePU3YIOIIHX
CBOICTBaA CIIUPTOB U
WX MPUMEHEHHE.
XapakTepus3oBaThb
¢buznonoruueckoe
NeiicTBrEe MeTaHola
Y DTaHOJA.
CocraBnsTh
ypaBHEHUS
peakuui,
XapaKTePU3YIOIIHX
CBOICTBA
MHOTOaTOMHBIX
CIIUPTOB, U
MIPOBOTUTH
Ka4yeCTBEHHYIO
peaxuuio Ha
MHOTOaTOMHBIC




cupThl. OOBICHSITH
3aBUCHUMOCTh
CBOWCTB (peHOMA OT
CTPOEHHUS €To
MOJICKYITBI,
B3aMMHOE BIIHMSIHHE
aTOMOB B MOJIEKYJIC
Ha puMepe
(benoua.
CocraBnsTh
ypaBHEHUS
peaKkuuid,
XapaKTePU3YIOIIHX
XUMHYECKHE
cBolcTBa (peHoa

3.2. Anpieruapl, KETOHBI M1 KapOOHOBBIE KUCIIOTHI (3 1)

KapOonunpHbie
COCTUHECHHUSL.
KapOGonunpHas
rpynmna.
Anpnerungas
rpynmna.
Anbaeruasl.
Keronsl. Peakiiun
OKHUCJICHUS U
MIPUCOCMHCHHUS
aNbJIETH/IOB.
KauecTBenHbIe
peaxiuu Ha
aJTbJICTHJIBI.
KapOonoBsie
KHCIIOTEHI.
KapOoxcunpHas
rpymnmna
(xapOoKcorpymma).
OIHOOCHOBHEIE
npeenbHbIe
KapOOHOBBIC
KHUCTIOTHI.
MypaBbuHas
KHUCTIOTa. YKCYyCHast
KHCJIO0Ta. AIIETaThI

18. KapOboHuibpHbBIC
COCTUHEHUS —
aNbJIETU/IbI U KETOHBI.
CaoiicTBa
MPUMEHEHUE
QJIBJICTUIOB.

19. Kap6oHoBbIe
KHCJOTHI.
XUMHUYECKue
CBONCTBA U
MIPUMEHEHUE
OJTHOOCHOBHBIX
MpeeTbHBIX
KapOOHOBBIX KUCIIOT.
20. Ilpaxmuueckas
paboma 2
«ITonyuenue u
CBOMCTBA
KapOOHOBBIX
KHCIIOTY.
JdemoHcTpanmu.
PacTtBOopenue B
aIleTOHEe PA3IUYHBIX
OpPTraHUYeCKUX
BEIIIECTB.
JlabopaTopHbie
onbIThbl. OKUCIIEHNE
MeTaHas (3TaHass)
okcuaoM cepedpa(l).
Okucrnenre MeTaHass
(aTanans)
TUAPOKCUIOM MEAU
D)

CocraBiaTh
(hopMyIIBI H30MEPOB
1 TOMOJIOTOB
aJIbJCTUI0B U
Ha3bIBaTh UX IO
MEXKTYHapOIHOMN
HOMEHKJIaType.
OOBACHATE
3aBHCUMOCTD
CBOMCTB albJCTHI0B
OT CTPOEHUS UX
(YyHKIIMOHATIBHOM
rpynnsl. [IpoBoauTs
Ka4eCTBEHHBIE
peaxiuu Ha
aJbIEeTUIbI.
CocTaBisaTh
ypaBHEHUS
peakuui,
XapaKTePU3YIOIIHX
CBOMCTBaA
aJIbJIETHIOB.
CocTaBisaTh
(hopmyIel H30MEPOB
1 TOMOJIOTOB
KapOOHOBBIX KHUCIOT
Y Ha3bIBaTh UX I10
MEXKTYHAPOIHON
HOMEHKJIaType.
OOBICHATD
3aBHCUMOCTD
CBOMCTB
KapOOHOBBIX KUCIIOT
OT HAJIMYHA
(GYHKIMOHATIBHON




rpynnsl (-COOH).
CocrtaBisiTh
ypaBHEHUS
peaKkuuit,
XapaKTEePU3YIOLIUX
CBOICTBa
KapOOHOBBIX
kuciort. [lonydars
YKCYCHYIO KHCIIOTY
U JI0Ka3bIBaTh, UYTO
3TO BEIIECTBO
OTHOCHTCS K KJaccy
KUCIOT. OTInYaTh

MYpPaBbHHYIO
KHUCJIOTY OT
YKCYCHOM C
IOMOIIbIO
XUMHUYECKHUX
peakumii.
3.3. Cnoxusbie 3¢upst. XKupsl (2 1)
CrnosxHble 3(UpBHL. 21. Cnoxubie 3GUpHI. CocraBisth
Peaknus 22. XKupsl. Moromiue YpaBHEHUS pEaKLMi
TepUPHUKALHH. CpEICTBa. TepUPHUKALINH.
[lenounoi JdemoHcTpaumu. OOBACHATH
TUPOJIN3 CIOKHOTO OO6pa3ipl MOIOMIMX OMOJIOTHYECKYIO
s¢upa (OMbUICHHE). Y YUCTSIINX CPEACTB. POJIb JKUPOB.
Kupsr. JlabopaTopHble Cobnronate
Cunrernyeckue ONBITHI. IpaBuJia
MOIOIIINE CPEJICTBA. PacTBopuMocCTb 6e30macHoro
KUPOB, oOpariieHus co
JI0Ka3aTeNbCTBO UX CpeacTBaMHu
HEIpPEAEIBHOrO OBITOBOW XUMHH

XapakTepa, OMbUICHHE
xupoB. CpaBHEHHE
CBOMCTB MbLJIa U
CHHTETHYECKUX
MOIOIIUX CPENICTB

3.4. Yrnesoas! (3 4)

YrneBosl.
MoHocaxapuasl.
I'mroko3a.
®pykro3a.
Onurocaxapusl.
Juncaxapunsl.
Caxapo3a.
ITonucaxapuael.
Kpaxmai.
I'mukoren. Peaknus
MTOJIMKOHICHCAITUH.
KauectBennas

23. YriaeBonsl.
I'moko3a.
Onurocaxapuisl.
Caxapos3a.

24. Ilonucaxapusl.
Kpaxman.
Iemmrono3a.

25. [Ipakmuueckas
paboma 3 «Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 Ha II0Jy4YeHUe
U pacno3HaBaHUE

OOBSCHATD
OMOJIOTUYECKYIO
POJIb TITFOKO3HI.
IIpaxkTruecku
JTOKa3bIBaTh
Hajan4gue

(b yHKIIMOHATTBHBIX
TPYMI B MOJEKYJIe
TJIIOKO3BI.
OOBACHATD, KaK
CBOICTBA Caxapo3bl
CBSI3aHBI C




peakuus Ha OpraHUYECKUX HaJU4ueM
Kpaxmari. BELIECTBY. (YHKIIMOHATIBHBIX
Lemmrono3a. JlaboparopHble rpymnm B eé
AneTHIneIuIIoosa. onbIThbl. CBOMCTBA MOJIEKYJIE, U
Knaccudukanus TJIIOKO3bI KaK Ha3bIBaTh 00JaCTH
BOJIOKOH aNbJIETUI0CIUPTA. PUMEHEHUS
B3aunmoneiicteue Caxapo3sl.
caxapossl ¢ CocraBnartb
TUIPOKCUAOM ypaBHEHUS
KaJIbIHs. peaKkuuit,
[Ipurorosnenue XapaKTEePU3YIOLIUX
KpaxMaJlbHOTO CBOICTBA caxapo3bl.
KJIecTepa u CocraBnsthb
B3aMMOJICIICTBHE C ypaBHEHHUS peaKIuil
nonoM. I'muponns TUAPOIN3a
Kpaxmarna. Kpaxmaia u
O3HaKOMJICHHE C MOJIMKOHICHCAIIHI
oOpa3zuamu MOHOCaXapHu0B.
MPUPOJIHBIX U [IpoBoauTH
MCKYCCTBEHHBIX KaueCTBEHHYIO
BOJIOKOH peaKIuio Ha
Kpaxma
4. A3oTcoaeprkaiue opranudyeckue coequHenus (5 1)
A3zoTcoaepkaiue 26. AMUHEL. CocTaBisaTh
OpraHUYEeCKHe 2’7. AMMHOKHUCIOTBI. ypaBHEHUS
COCINHEHMUS. benkwn. peaKkuuit,
AMMHBI. 28. A3zotcoaepixaiue XapaKTEPU3YIOLINX
AMuHOTpYyTIIA. TEeTEPOLUKITNIECKUE CBOMCTBAa aMHUHOB.
AHUINH. COeTUHEHHUS. OO0BACHAITD
AMHWHOKUCIIOTHI. Hyxneunossie 3aBUCUMOCTh
bunonspHeiii HOH. KHUCJIOTBI. CBOWCTB
ITenrtunnas 29. Xumus u aMHHOKHCIIOT OT
(amugHAs) rpymnmoa. 3I0POBBE YETOBEKA. CTPOEHHUSI X
[Tentuanas 30. KonTpoabHas (YHKIIMOHATIBHBIX
(amMuIHAS) CBSI3b. paborta 2 o rTemam rpyni. Ha3siBath
Ilentnael. «Kucnopoaconepxar AMHUHOKHCJIOTHI 110
[HonunenTuasl. 1€ OpraHuYyecKue MEXTyHApOAHOU
I'mumma. Benkn. COCTUHCHMUS, HOMEHKJIAType U
Crpykrypa «A3oTcoaepxaniie COCTAaBJISITh
OenkoBoit OpraHHyecKue ypaBHEHUs
MOJIEKYJIbI COCTMHEHUS». peakiuii,
(mepBuyHas, JlaboparopHbIit XapaKTePU3YIOLINX
BTOPHUYHAS, onbIT. [[BeTHBIE HX CBOMCTBA.
TpeTUYHas, peakiuu Ha OenKu OOBSCHATD
YEeTBEPTUIHAS). OMOJIOTUYECKYIO

Henarypanus u
THJIPOJIN3 OEJIKOB.
[BeTHBIE peakiuu
Ha OeNKH.
A3oTcoaepxaiine
TEeTEPOLUKINYECKUE

pOJIb OENKOB U UX
MPEBPALLECHUN B
OpraHusMe.
[IpoBoauTh
LIBETHBIE peaKuu
Ha OCNKH.




COEIMHEHMUS. OOBSICHSTH
[Tupuau. [Tuppod. OMOJIOTHYECKYIO
[Mupumuun. POJIb HYKJIEMHOBBIX
[lypun. A3oTucTbIie KHUCJIOT.
OCHOBAaHMSL. [Tons3oBatbcst
HyxknennoBbie MHCTPYKIIMEN K
KHUCJIOTBI. JIEKapCTBEHHBIM
Hyxneotunsr. npenaparam
KomnnemeHnrapusie

a30TUCThIE

OCHOBaHWUSI.

dapmakoioruyecka

S XUMUS

5. Xumusi nosimmepos (4 4)

ITomumepsl. 31. Cunrernueckue 3anuceiBaTh
Crenenn MOJIUMEDHI. YpaBHEHUS PEaKIIHi
MOJIMMEPU3ALUU. Konnencanunonueie MOJIMMEPU3ALUU.
Momnowmep. ITOJIMMEDBL. 3anuceIBaTh
CrpykTypHOE [lenonnacTsl. YpaBHEHUS peakLMii
3BEHO. 32. Ilpaxmuueckas MOJIMKOHICHCAIIHH.
TepmonnacTuyHbie paboma 4 Pacno3naBats
MTOJIMMEDHI. «Pacnio3naBanue OpraHUYECKHE
CrepeoperynsipHbie MJIaCTMAcC U BEIIECTBA,
MOJIUMEDHI. BOJIOKOH. HCIIOJIB3YS
ITonuaTnieH. 33. Opranunueckas Ka4ueCTBECHHBIE
[TonmunponueH. XUMHUS, YEJIOBEK U peakiu
[Tonutetpadropatu pupoJa.

JIEH. 34. Utorosslii ypok

TepmopeakTUBHBIE o Kypcy xumuu 10

MOJIUMEDHI. KJiacca.

®enonodopmanpaer JleMoHCcTpanUm.

UTHBIE CMOJIBI. OGpa31ibl TuIacTMace,

[1nacTmacchsl. CUHTETUYECKUX

DEeHOIUIACTHI. Kay4yKOB U

AMMHOILIACTHI. CUHTETUYECKUX

IleHonnacTsl. BOJIOKOH.

ITpupoausbrit JlabopaTopHbIi

Kay4yyk. Pe3una. onbIT. CBOICTBA

D00HUT. KaIpoHa.

CuHTeTHYECKHE

Kay4yyKHu.

CuHTeTHYECKHE

BosiokHa. KarnpoH.

11 kaace

IoBTOpenue kypca xumuu 10 kaacca (1 yac)

1. Teoperuveckne ocHOBbI Xxumuu (19 1)

1.1. Baxxneinme XuMUYECKHE TTOHATHS U 3aKOHBI (4 1)




XUMHYeCKUi
3JIEMEHT. ATOMHBIN
Homep. Maccosoe
yucno. Hykmuaer.
Pagnonyknumsl.
H3otombl. 3aKoH
COXpaHEHHUS MacChl
BEIIECTB. 3aKOH
COXpaHEHUs U
MIpEBpAILICHUS
sHepruu. [edekr
MAacchbl.
ITepuoanueckuit
3aKOH.
DJNIeKTpOHHAs
KOH(UTypaus.
['papuueckas
AJIIEKTPOHHAS
dbopmymna. s-, p-, d-
u f-DiemenTsl.
JlanTaHOWIBI.
AKTHHOUIBI.
HckyccTBeHHO
MOJTyYCHHBIC
DJICMCHTEL.
BanentaocTs.
Bonoponnsie
COCIMHCHUS

2. XUMUYECKUH
aneMeHT. Hyknuapl.
H3oTonbl. 3aKOHEI
COXpaHEHHUS MacChl U
SHEPTUU B XUMHUH.

3. Ilepuonuueckuii
3aKOH.
Pacnpenenenue
AJIEKTPOHOB B aTOMax
3JIEMEHTOB MaJIbIX U
OO0JIBIINX NTEPUOJIOB.
4. Tlonoxenue B
MEPUOINYECKOMN
CHCTEME BOJOPO/JIa,
JIAHTAHOHJIOB,
aKTUHOHUJOB H
HCKYCCTBEHHO
MOJTYYEHHBIX
3JIEMEHTOB.

5. BaleHTHOCTE 1
BaJICHTHBIC
BO3MOXKHOCTH aTOMOB

[Tepeuncnars
BOKHEHIIINE
XapaKTEePUCTUKU
XUMHYECKOT0
3JE€MEHTA.
OOBSCHATH
paziiuuue Mexay
HOHSITUSIMHU
«XUMUYECKUHI
AIIEMEHT,
CHYKITUI,
«H30TOT.
[IpuMeHATH 3aKOH
COXPaHEHHUS MaCCHI
BEIIECTB MIPHU
COCTaBJICHUH
yYpaBHEHUH
XUMHYECKHX
peaKkIuu.
Onpenenarsb
MaKCHUMalIbHO
BO3MOYKHOE YHCIIO
JJNIEKTPOHOB Ha
SHEPTEeTUYECKOM
YpOBHE.
3anuceiBaTh
rpaduyeckue
AJIEKTPOHHBIE
¢dbopmysl S-, p- u d-
3JIEMEHTOB.
XapakTepus3oBaTh
TOPSII0K
3aMOoTHEHUS
AJIEKTPOHAMHU
SHEPTeTUYECKHUX
YPOBHEW H
MIOAYPOBHEN B
aroMax. OOBICHATD,
B 4€M 3aKJII0YaeTCs
(bu3nyueckuit CMbICIT
TTOHSTHS
«BAJICHTHOCTHY.
OOBACHATD, YeM
OTIPEIEISIOTCS
BaJICHTHbIE
BO3MOKHOCTH
aTOMOB Pa3HBIX
3JIEMEHTOB.
CocraBisTh
rpadgudeckue
3JIEKTPOHHBIE
dhopmysel a30Ta,




hocdopa,
KHUCJIOPOJIa U CEPBL,
a TaKxe
XapaKTepu30BaTh
N3MCHCHUA
paZnycoB aTOMOB
XUMHUYCCKUX
3JIEMEHTOB 110
nepuojaam u A-

rpynmnam

MEPUOINYECKOMN

TaOJIUIIBI
1.2. Crpoenue Beniectna (3 u)
Honnas cB3b. 6. OCHOBHBIE BUJIBI OO0BACHITD
KopanenTHas XUMHYSCKOM CBS3H. MEXaHU3M
(monsipHas u HNonnas n oOpaszoBaHHs
HETOJISIPHAST) CBSI3b. KOBAJICHTHAS CBS3b. VOHHOH 1
DJIEKTpOHHAS Mertanauueckas KOBaJICHTHOM CBSI3H
dbopmyna. cBs3b. Bogopoanas U O0COOCHHOCTU
MeTammyeckas CBS3b. (bu3mIecKux
cBs3b. BogopoaHas 7. IlpocTpaHCTBEHHOE CBOWCTB HMOHHBIX
CBSA3b. CTPOEHHE MOJIEKYII. 1 KOBaJICHTHBIX
['uOpunuzanus 8. Ctpoenue COCIMHEHMI.
aTOMHBIX KpHUCTAJJIOB. CocTaBisTh
opOuTaneil. Kpucrannnueckue 3JIEKTPOHHBIE
Kpucrannst: PEIETKY. (hopMyIIBI MOJIEKYT
aTOMHEIE, [TpuuuHbI KOBaJICHTHBIX
MOJIEKYJIIPHBIE, MHOT000pa3us COCIUHCHHIA.
WOHHEIE, BEIIECTB. OOBACHITD
MeTaJTnYeCKHe. JleMoHCcTpanUm. MEXaHHU3M
DneMeHTapHas Moenu MOHHBIX, o0OpazoBaHus
sTueika. ATOMHBIX, BOJIOPOJTHOU U
[Tomumopdusm. MOJIEKYJISAPHBIX U METaJUIMYECKOU
[Tonmumopdubie METaJITHYECKUX CBsI3CH U
MoAu(UKAIIH. KPUCTAJUTHYECKUX 3aBHCHMOCTD
Annorponusi. pewérok. Moaenu CBOIICTB BellleCcTBa
N3omepuns. MOJIEKYJI NU30MEPOB U OT BUJIA
['omomnorus. TOMOJIOTOB XHMUYECKON CBS3U.
XuMHUYIeCcKnit OO0BACHITD
CHHTE3 MPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJT
OpPTaHUYECKUX H
HEOPTaHHYECKUX
COCIUHEHHH C
ITOMOIIIBIO0
MIpe/ICTaBICHHUH O
TUOpUI3AITIT
opOwuraneii.
OOBICHATD
3aBHCHMOCTD
CBOICTB BeIllECTBAa
OT THIIA €ro




KPUCTAIUIMYECKOMN

PEIETKMY.
OOBSICHSTH
PUYHHBI
MHOT000pa3ust
BELLECTB
1.3. Xumuueckue peakuu (3 u)
OKuUCIUTENbHO- 9. Kimaccudukanms [Tepeuncnars
BOCCTAaHOBUTEJIbHBIE XUMHUYECKUX MPU3HAKHU, IO
peakuu. Peakunun peaKkIui. KOTOPBIM
pa3ioxeHus, 10. Cxopocth KJIacCu(pUIUpPyroT
COEIMHEHMUS, XUMHYECKHUX XUMUYECKUE
3aMelICHUS, peaxumii. Katanus. peakuuu.
oOMeHa. 11. Xumuueckoe OOBSCHATD
OK30TEepMUYECKHUE U paBHOBECHE U CYILIHOCTb
SHIO0TEPMHUYECKHUE YCIIOBHS €T0 XUMUYECKON
peakuuu. CMEIIICHHUS. peaxkuuu.
Ob6parumsie u JdemMoHcTpanmu. CocraBnsTh
HeoOpaTuMble Paznuunbie TUITBI ypaBHEHUS
peakuuu. TenaoBoit XUMHUYECKUX XUMHUYECKUX
ad ekt peakum. peaxIui, peakuui,
3akoH ['ecca. BHJICOOMBITHI 1O OTHOCSIIINXCS K
Tepmoxumuueckue OpraHNYeCcKon OIIPEACIEHHOMY
YpaBHEHUS. XUMUHU. tuny. OObSCHSTD
Tennora JlabopaTopHbIii BIIUSIHHE
0o0pa3oBaHUsL. onbIT. M3yueHue KOHLIEHTpalui
TemoTa cropanusi. BIIMSIHUSI PA3JIMUHBIX peareHTOB Ha
CxopocTb ¢bakTopoB Ha CKOPOCTh
XUMUYECKON CKOPOCTH TOMOTEHHBIX U
peaKkiuu. XUMHUYECKUX PeaKni TeTEePOreHHBIX
AKTHBUPOBaHHBIN peakuuii.
KOMILJIEKC. 3aKOH OOBSACHATH BIUSHUE
JIEHCTBYIOIIUX Ppa3IUYHBIX
Mmacc. (akTOopoB Ha
Kunernueckoe CKOPOCTh
ypaBHEHUE XUMHUYECKON
peaxIuu. peaxiuu, a Takxe
Karanuzatop. 3Ha4YEHHE
WNurudurop. MIPUMEHEHHUS
I'omorenHslii 1 KaTaJInu3aTopoB U
reTePOTeHHBIN WHTUOUTOPOB HA
KaTaus. MPaKTHKE.
Karanutnueckue OOBSCHATD BIUSIHUE
peaKkiuu. W3MEHEHUS
XUMHYECKOe KOHIICHTPAIINH
paBHOBECHE. OJIHOTO U3
[Tpunmmn Jle pearupyromumx
latenne BEIIECTB,

TEMIEPATyphl U
JTABJICHUS Ha
CMeEIlIeHHEe
XUMHYECKOT0




paBHOBeCHs

1.4. PactBopbl (5 u)

[ucnepcHsbie
CUCTEMBL.
PacTtBOpBI.
['pybonucnepcHbie
CHUCTEMBI
(cycrieH3un u
AMYJIBCHUH).
Konmounusie
pacTBOpHI (30711).
Anpo3oiu.
Momnspaas
KOHIIEHTpaLHU.
DIEKTPOTHUTHI.
DNEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
Crenenn
JUCCOLIMALIUY.
Koncranra
JUCCOLIMALIUY.
Bonoponnsrit
MOKa3aTelb.
Peakuu noHHoro
oOMmeHa. ['maponus
OpraHUYECKUX
BemecTB. [ uaponus
coJien

12. lucniepcHble
CUCTEMBI.

13. CriocoOsl
BBIPAXKCHUS
KOHIICHTpaLlUU
pacTBOPOB.

14. Ilpaxmuueckas
paboma 1
«I[Ipurorosienne
pPacTBOPOB ¢
3aIaHHOW MOJISIPHOM
KOHIIEHTpaIue».
15.
DIEKTPOIUTUYECKAS
JTIACCOIUAITHS.
Bonopoansrit
nokasareiib. Peakuuu
HOHHOTO OOMEHa.
16. I'upponuz
OpTraHUYECKUX U
HEOPTraHUYECKHUX
COEIMHEHUM.
JlabopaTopHbie
ONBITHI.
Ornpenenenue
pEeaKLMK Cpebl
YHUBEPCATBHBIM
WHJIUKATOPOM.
I'mpponus conen

XapakTepus3oBaTh
CBOMCTBaA
pa3IMYHBIX BUJIOB
JIMCTIEPCHBIX
CUCTEM, YKa3bIBaTh
MIPUYUHBI
KOaryJisiiuu
KOJIJIOUJIOB U
3HAQYCHHUE ITOTO
sBiaeHus. Pemarn
3aJja4yy Ha
MIPUTOTOBJICHUE
pactBopa
onpeacIEHHON
MOJISIPHOU
KOHIICHTpAI1H.
I'otoBuTE pacTBoOp
3aJJaHHOM MOJISIpHOM
KOHIIEHTPalUH.
OOBSACHATD, TOUEMY
pacTBOPHI BEIIECTB
C MOHHOMH U
KOBaJICHTHOM
IIOJIAPHOM CBA3BIO
MPOBOJAT
AJIEKTPUYECKUM TOK.
Onpenensts pH
Cpezbl C IOMOILBIO
YHUBEPCAITBHOTO
WHJUKATOpA.
OOBACHATSH C
MIO3ULIUHA TEOPUH
AJIEKTPOIUTHUECKON
JHUCCOLUAIN
CYIIHOCTh
XHUMUYECKHUX
peakuuii,
MPOTEKAIOIINX B
BOJIHOM cpefie.
CocTaBisaTh
MOJHEIE U
COKpallCHHbIE
WOHHBIC YPaBHEHUS
peakuui,
XapaKTEPU3YIOIINX
OCHOBHBIE CBOMCTBA
Ba)KHEHIITHX
KJIaCCOB




HEOPraHUYECKUX
COCTUHEHUN.
Ornpenendarsb
PEAKIUIO CPEIbI
pacTBopa coju B
Bozie. CoCTaBIIATE
YpaBHEHUS PeaKkLUn

TUAPOIIU3a
OpPraHUYECKUX U
HEOPraHUYECKUX
BELIECTB
1.5. DnexTpoxuMmudecKue peakuu (4 4)
l"anbBaHM4ECKHI 17. Xumuueckue OOBsICHATD
JJIEMEHT. MCTOYHUKHU TOKa. Psint MPUHLIUI PaOOThHI
OnexTpoasl. AHOI. CTaH/IapTHBIX raJbBaHUYECKOTO
Karopn. AIIEKTPOIHBIX JJIEMEHTA.
AKKyMYJISTOD. ITOTEHIMAJIOB. OOBACHATD, KaK
TonnuBHBIM 18. Koppo3zus YCTPOEH
AIIEMEHT. METAJIJIOB U €€ CTaHJapTHHIN
Onextpoxumusi. Psn peynpexieHue. BOJIOPOIHBIN
CTaHJAPTHBIX 19. Dnexrponus. 3JEKTPOI.
AIEKTPOAHBIX 20. KontpoabHas [Tonb3oBatbes
IIOTEHIUAJIOB. padora 1 o reme PSAIOM CTaHAAPTHBIX
CrangapTtHbie «Teopernueckue ANEKTPOJAHBIX
YCIIOBUSL. OCHOBBI XUMUU» MOTEHIUAJIOB.
CranpapTHbIil OTianyars
BOJIOPO/IHBIN XAMUYECKYIO
DIIEKTPOLI. KOPpO3HIO OT
Koppo3sus 3IEKTPOXUMHUYECKO
METaJIOB. . OOBSACHATH
Xumudeckasi u TIPUHIIUIIBI 3aIUTHI
AIEKTPOXUMUYECKAs METaUIMYECKUX
KOppO3Hsl. W3eNIni OT
DnexTponaus KOPpPO3HH.
OOBACHATH, KaKUe
IIPOLIECCHI

IMPOUCXOJAT HA
KaToJIe U aHOJIE NP
JNEKTPOIIN3E
pacruiaBoB U
pacTBOPOB COJIEH.

CocraBnsTh
CyMMapHbIe
YpaBHEHUS peaKkIun
NEKTPOJIN3A
2. Heoprannueckasi xumus (11 4)
2.1. Metamsl (6 1)
JIérkue u Tsxkénble 21. O6mas XapakTepu3oBaTh

METaJUIEL.
JlerkomiaBskue u
TYTOILIABKHUE

XapaKTePUCTHKA U
CHOCOOBI OTyYSHUS
METaJLIOB.

o01me cBOMCTBA
MCTAJIJIOB U
pa3bACHATH UX Ha




MeETaJUIbl.
Mens. LunK.
Turan. Xpom.
Kenezo. Hukens.
[Tnatuna. CrinaBebl.
Jlerupyromue
no6asku. YEpHble u
[[BETHBIE METAJLJIBL.
Uyryn. Cransb.
JlerupoBaHHbie
cTajaun

22. O630p
METaIUTMYECKUX
s1eMeHTOB A- u b-
TpyIII.

23. Menp. Lunk.
Turan. Xpowm.
Kene3o, HUKEIIb,
IUIaTHHA.

24. CruiaBbl
METaJlJIOB.

25. Okcunpl 1
TUIPOKCHJIBI
METaJIJIOB.

26. Ilpakxmuueckasn
paboma 2 «Pemenue
AKCIEPUMEHTAIBHBIX
3aJa4 I10 TeMe
«MeTaib.
JdeMoHcTpanmnm.
OO0pa3siibl METAILIOB U
WX COCJIUHECHUH,
CILIaBOB.
BszaumoneiictBue
METAJIJIOB C
KHCIIOPOJIOM,
KHUCJIOTaMH, BOJIOM.
JlokazaTenbpCTBO
am¢oTepHOCTH
AITFOMHHUS U €T0
TUAPOKCHIA.
BzaumopeiictBue
MEIH U JKelie3a C
KHCIIOPOJIOM;
B3aNMMOJICHCTBHE
MEOH 1 JKele3a C
KHCII0TaMu (cepHas,
consiHast). [lonyuenue
TUAPOKCHUIOB MU
(III) u xpoma (III),
OKCHJIa MEIU.
BzaumogeiictBue
OKCHUJIOB U
TUAPOKCHJIOB
METAJIJIOB C
KHCIIOTaMU.
JlokazaTenbCTBO
amM(pOoTepHOCTH
COEIMHEHUH XpoMa
(III).

OCHOBE
MPEJCTaBICHUN O
CTPOCHHUH aTOMOB
METaJIOB,
METaJIJINUECKON
CBSI3U U
METaJIJINUECKON
KPUCTAJUIMYECKON
peLIETKE.
HnmoctpupoBaTh
npuMepamMmu
CITOCOOBI
MOJIYYCHUS
METaJIOB.
XapakTepu3oBaTh
XUMHUYCCKHE
CBOMCTBA METAJIIOB
IA—IIA rpynn u
aJIFOMHUHUS,
COCTaBIIATh
COOTBETCTBYIOIIHE
ypaBHEHUS
peaKkIuu.
OOBACHATE
0COOEHHOCTH
CTPOCHHUS aTOMOB
XHUMUYECKHUX
3JIEMEHTOB b-Tpynn
MIEPUOANYECKOUN
cucremsl []. U.
MeHnpeneeBa.
CocTaBisaTh
ypaBHEHUS
peakuui,
XapaKTEePU3YIOLIUX
CBOICTBA MEJIH,
IIMHKA, TUTaHa,
XpoMma, xKenesa.
[Ipencka3biBaTh
CBOMCTBA CILIaBa,
3Has €ro COCTaB.
OOBACHATH, KaK
U3MEHSIOTCS
CBOMCTBA OKCHIIOB 1
TUAPOKCHUJIOB
METAJLJIOB TI0
nepuojam u A-
rpynmnam
MIEPUOINYECKOMN
TaOJIUIIBL.
OOBACHATD, KaK
W3MEHSIOTCS




CBOMCTBA OKCHJIOB B
TUJPOKCUJIOB
XHUMHYECKOT'0
3JIEMEHTA C
MOBBIIIIEHUEM
CTEIIEHH OKMCIICHUS
€ro aToMma.
3anuceIBaTh B
MOJICKYJIIPHOM U
HOHHOM BHJIE
ypaBHEHUS
XHUMHYCCKHX
peaKuuit,
XapaKTEePU3YIOLIUX
KHCJIOTHO-
OCHOBHBIE CBOMCTBA
OKCHJIOB U
THAPOKCHUJIOB
METAJJIOB, a TaKXKe
SKCIEPUMEHTAIBHO
JIOKa3bIBaTh
HaJIUYHE dTUX
CBOMCTB.
Pacno3uaBarn
KaTHUOHBI COJIeH ¢
MIOMOIIBIO
KauyeCTBEHHBIX
peakuuii

2.1. Hemeramsi (5 u)

Hewmeramnbl.
[IpocThie BemiecTBa
— HEMETaJUIbI.
VYrnepon. Kpemuunii.
A3zot. ®ocdop.
Kucnopoa. Cepa.
®Top. Xnop.
CepHas Kucnora.
A30THas KuCoTA.
Bonopoansie
COCTMHECHUS
HEMETAJIOB

27. O630p
HEMETAaIIJIOB.
CaoiicTBa 1
MIPUMEHEHUE
BaYKHEHIITIX
HEMETAIIJIOB.

28. O6mas
XapaKTEPUCTHKA
OKCHUJIOB HEMETAJIIIOB
51
KHUCJIOPOJICOACPIKAIITI
X KHUCJIOT.
OKHCIUTENLHEIE
CBOMCTBA CEPHOMN U
a30THOM KHCJIOT.
Bonoponnsie
COEIMHEHUS
HEMETAILIIOB.

29. I'ereTnueckas
CBSI3b
HEOPTraHWYECKHUX U
OpraHUYECKUX
BEIICCTB.

XapakTepu3oBaTh
o01me cBOlCcTBa
HEMETAJIOB U
pPa3bACHATH UX HA
OCHOBE
MPEAICTABICHUH O
CTPOEHUU aTOMA.
HasriBath o0mactu
MIPUMEHEHUS
BaXXHEHUIITHUX
HEMETaJIJIOB.
XapakTepu3oBaTh
CBOMCTBA BBICIINX
OKCHJIOB
HEMETAJIOB U
KHUCIIOPOJACOAEPKALL]
HX KHCJIOT,
COCTaBJISITh
ypaBHEHUS
COOTBETCTBYIOIINX
peakuuii u
O0OBACHATH UX B
CBETE




30. Ilpaxmuyeckas
paboma 3
«Pemrenune
AKCIIEPUMEHTAJIbHBIX
3a/1a4 1o TeMe
«Hemertaibny.

31. KonTpoabHas
padora 2 o Teme
«Heopranunueckas
XUMUS.
JdemMoHcTpanmu.
OO6pa3siibt
HeMmeTauioB. Mojenu
KPUCTAIITUIECKIX
pemETOK anmasa u
rpadura. [lonyyenue
aMMHaKa u
XJIOPOBOAOPO/JIA,
pacTBOpEeHHE UX B
BOJIE, /I0KA3aTEIHCTBO
KHCIIOTHO-OCHOBHBIX
CBOWCTB 3TUX
BewectB. Cxxuranue
YIJIs U CEPHI B
KHCIIOpOJIE,
omnpeneneHne
XUMHUYECKUX CBOMCTB
MPOJIYKTOB CTOPAHUS.
B3aumoneiicteue ¢
MEJIBIO
KOHILIEHTPUPOBaHHOU
CEpPHOM KHUCIOTBHI,
KOHILIEHTPUPOBaHHOU
U pa30aBIeHHOMN
A30THOM KHUCIIOTBI

MIpeICTaBICHUH 00
OKHCIIUTENBHO-
BOCCTaHOBUTEIbHBIX
peakuusax u
3JIEKTPOJIUTHYECKON
JUCCOIUALUY.
CocraBisiTh
ypaBHEHUS
peakuui,
XapaKTEePU3YIOLIUX
OKHCJIUTEIIbHbBIC
CBOICTBA CEPHOH U
A30THOM KHUCJIIOT.
XapakTepus3oBaTh
VM3MEHEHHUE CBOWCTB
JETYyYuX
BOJIOPOJHBIX
COEMHEHMI
HEMETAJUIOB 10
nepuoay u A-
rpymnmam
MEPUOINYECKOMN
CUCTEMBI.
JlokasbIBaTh
B3aUMOCBSI3b
HEOPTraHUYECKHUX U
OpTraHUYECKUX
COEMHEHUM.
CocraBnsTh
ypaBHEHUS
XUMHUYECKUX
peakuui,
OTpa)KaIINUX
B3aUMOCBS3b
HEOPraHWYECKHUX U
OpTraHUYECKUX
BEIIECTB, O0BSICHATH
WX Ha OCHOBE
TEOPUH
BJIEKTPOJIUTHYECKON
JUCCOIMAIUU U
npescTaBieHuii 00
OKHCITUTENBHO-
BOCCTaHOBUTEIHHBIX
npoiieccax.
[IpakTnuecku
pacrno3HaBaTh
BEILIECTBA C
MIOMOIIbIO
Ka4yeCTBEHHBIX
peaKLnii Ha AaHUOHBI

3. Xumus u ku3Hb (34)




Xumuueckas 32. Xumus B OOBSICHSTH
IIPOMBIIITIEHHOCTD. IIPOMBIIIJICHHOCTH. Hay4YHbIC IPUHIIHAIIBI
Xumuueckas ITpuHIUIIBL IIPOU3BOACTBA HA
TEXHOJIOTHS. XUMHYECKOIO npuMepe
Yépnas [IPOU3BOJACTBA. IIPOU3BOACTBA
METaJLITypIysl. XHUMHUKO- CEPHOH KHUCIIOTHI.
JlomeHHas neys. TEXHOJIOTMYECKUE [Iepeunciars
Arnomepanus. IIPUHLIMIIBI IIPUHLIAIIBI
Kucnopoausiit [IPOMBIIUIEHHOT O XUMHUYECKOIO
KOHBEPTEP. IIOJIyYEHUS METAIIIIOB. IIPOU3BOJICTBA,
besorxonnoe IIpousBoacTBO HCIIOJb3YEMBIE IIPH
IIPOU3BOJCTBO. YyryHa U CTajH. IIOJIy4YEHUH YyTyHa.
DKOJIOTUYECKH 33. Xumus B ObITY. CocraBndrtb
MOHMTOPHHT. XuMuyeckas YpaBHEHUs
IIpenenbHO IIPOMBIIIJIEHHOCTD U XUMHYECKHX
JOIYyCTUMBbIE OKpYXKarolas cpeaa. peaxkuui,
KOHIICHTpaluu 34. Urorosslii ypok IIPOTEKAIOIINX IIPH
110 Kypey xumuu 11 [IOJIy4YE€HHUU YyryHa
KJiacca. U CTaJu.
JleMoHCcTpalUK. CobnronaTh
OO6pa31sl cpeacTB IpaBUJIa
OBITOBOM XMMHUH, Oe3omacHo
MHCTPYKLUU 110 UX paboThl co
IIPUMEHEHUIO CpencTBaMu
OBITOBOM XMMHUHU.
OOBSCHATD
IPUYUHBI
XUMHYECKOTO
3arpsi3HEHUs
BO3/1yXa, BOJTOEMOB
Y TIOYB
COI'JTACOBAHO COT'JIACOBAHO
IIporokoi 3aceqanus [IIMO yunrenei 3amecturens qupekTopa no YBP
€CTECTBO3HAHMS

MBOY COIII Ne 1 nMm. JIsnuaeBcKoro

MBOY COII Ne 1um. JIsnuaeBckoro
ct. CrapomepOornHOBCKas

ct. CrapomepOruHOBCKast
Axymona I'. H.
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