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Pabouas mporpamma kypca Xxumuu paspadoraHa k yueOHukam aBTopoB O.C. I'abpuensna, ..
OctpoymoBa, C.A. CnagkoBa 10-11 kmaccoB 6a3oBoro ypoBHs 0O0Ie0Opa3oBaTENbHBIX OpraHU3AIIH.
CrpykTtypa u coaepkaHue pabodeld mporpaMMbl COOTBETCTBYIOT TpeOoBaHusM DenepaibHOro
TOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAaPTa CPEeHEro 00Iero 00pa3oBaHusl.

ILnanupyemblie pe3yJibTAaThl 0CBOCHUA XUMHUU
JIN4YHOCTHBIE Pe3yabTATHI:
B nieHHOCTHO-OpUEHTAIMOHHOM cepe:
® yyBCTBA I'OPJOCTU 32 POCCUMCKYI0 XMMHUYECKYIO HAyKy U OCO3HAHHME POCCUHCKOW I'PAKIAHCKOU
UJCHTUYHOCTH.
B no3naBarenbHON (KOTHUTUBHOM, HHTEIICKTYaIIbHOW) cdepe:
® 0CO3HaBaTb HEOOXOAMMOCTb CBOEH I103HABATEIbHOW JIESATEIBHOCTH U YMEHHME YIPABIATH €lO,
TOTOBHOCTb M CHOCOOHOCTh K caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH YKU3HM; MOHUMAaHHE Ba)KHOCTHU
HEeNpepbIBHOIO 00pa3oBaHMs Kak (akTopy yclnemHod npodeccHOHaIbHOM U OOLIECTBEHHOU
NESITEIbHOCTH.
®TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY JaibHEHIIeH 00pa30BaTENbHONW TPACKTOPHH WU C]epsl
npodeccCUOHAILHOMN EATEIbHOCTH - B TPYIOBOH cdepe.
B cdepe 310poBbecOepeskenus 1 6e30MmacHOro 00pa3a KU3HU:
® HENIPUATHE BPEIHBIX MPUBBIYEK (KypeHUs, YHOTpPEOJEHUs ajlKoroyis U HapKOTUKOB) HA OCHOBE
3HAHUN O TOKCHUYECKOM U HaPKOTHUYECKOM JICHCTBUU BELIECTB.
MertanpeaMeTHble pe3yJabTaThl:
® IICII0JIb30BAHNE OCHOBHBIX METOJIOB IO3HAHHUA (OIpENEIeHNE HMCTOYHUKOB Y4eOHON M HayuyHOMU
uHbopMalMy, MOIy4YeHHue 3Toi uHbopMmanuu, €€ aHajliu3, U YMO3AKJIIOUEHUs Ha €ro OCHOBE,
M3TOTOBIICHHE M TPE3EHTALUS HHPOPMALIMOHHOTO POAYKTA; IPOBEIEHUE IKCIIEPUMEHTA, B TOM YUCIIE U
B IIpOIlecce UCCIEe0BaTEIbCKON JesITeIbHOCTH, MOJACIMPOBAHUE U3Y4aeMbIX 00bEKTOB, HAaOIIOJCHUE 32
HUMH, UX U3MepeHue, (uKcauus pe3yjbTaToB) U MX MPUMEHEHHE ISl MOHUMAaHMs Pa3IMYHBIX CTOPOH
OKpYKaroIlEeH 1eVCTBUTEIbHOCTH;
®BJaJICHNE OCHOBHBIMHM HHTEIUIEKTYaJIbHBIMU OIEpalusiMi (aHallu3 M CUHTE3, CPaBHEHUE U
cucreMaTu3anus, o00OLIeHHe M KOHKpeTH3alus, Kilaccu(ukauus M TOMCK aHaJOroB, BbISBIEHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH, (GOpMyIHpOBKa FMIIOTE3, UX MTPOBEPKA U (OPMYJIMPOBKA BBIBOJIOB);
® [I03HAHUE O0OBEKTOB OKPYXKAIOIIETr0 MUpa B IJIAHE BOCXOXKIACHHS OT aOCTPAKTHOTO K KOHKPETHOMY
(oT obmIero yepes YaCTHOE K EAMHHUYHOMY );
® ClIOCOOHOCTH BBIJIBUTaTh UJIEM U HAXOUTh CPE/ICTBA, HEOOXOAUMBIE Il UX JOCTHKEHHUS;
eyMeHHEe (POpPMYyJIUpPOBaTH LEAM W OMNPEENATh 337a4d B CBOEH IO3HABATENBHOM NESATEIBHOCTH,
OTIpeEIIATh CPEACTBA JUIsl JOCTUKEHUS 1IeJIel U peleHus 3a1ay;
® OTIPE/ICNIATh PAa3HOOOpA3HbIE MCTOYHUKU TMOJIYYEHHs HEOOXOIMMOM XMMMUYECKON HH(pOopMaIu,
YCTQHOBJICHHE COOTBETCTBUSA COJAEpKaHUS M (OPMBI MpPEACTaBICHUS HHPOPMALMOHHOTO TPOJIYKTa
ayJIUTOpUH;
® yMEHHE NMPOJYKTUBHO OOIIATHCS M B3aMMOJEWCTBOBATH B IPOLIECCE COBMECTHOM NESATENBbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YUACTHUKOB JEATEIbHOCTH, 3(p(PEeKTUBHO pa3perats KOH(PIUKTHI;
®TOTOBHOCTh K KOMMYHHMKAalUuu (MPEACTaBIATh pe3yibTaTbl COOCTBEHHON IO3HABAaTENbHOM
JesITebHOCTH, CIIBIIIATh U CIYIIaTh OMMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HUIIHIO);
® YMEHHUE HCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TE€XHOJIOTHH (nanee -
HUKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3a7ad C COOJIOJEHUEM
TpeOOBaHUI HPrOHOMHUKH, TEXHUKM OE30MaCHOCTH, THIHEHBI, PpPecypcocOepekeHHs, IpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30acHOCTH;
® BJIaJICHHUE S3BIKOBBIMHU CPEJCTBAMH, B TOM YHCIE U S3bIKOM XMMHUU - YMEHHE SICHO, JIOTMYHO U
TOYHO M3JIaraTb CBOIO TOUKY 3PEHMsI, UCIOJIb30BaTh a/ICKBaTHBIE SI3BIKOBBIE CPEICTBA, B TOM YUCIE U
CUMBOJIbHBIC (XUMUYECKHUE 3HAKU, (DOPMYJIBI M YPABHECHHS ).
IIpenmeTHble pe3yJbTaThI:
B noznasamenwnoii chepe:
¢ 3HaHuE (IOHMMAHHUE) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIMX TEOPUM Kypca OpraHM4ecKOn
M OOIIEeN XUMMH;
e yMeHHE HaOII0aTh, ONUCHIBAaTh, (UKCUPOBATh pPE3YJbTaThl M JAElaTh BBIBOABI Ha OCHOBE
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JE€MOHCTPALIMOHHBIX U CAMOCTOSITENIbHO MPOBEAEHHBIX 3KCIIEPUMEHTOB, UCHOIb3Ys AJIA 3TOr0 POJHOU
(pycckuil WM MHOM) SI3BIK U SI3bIK XUMUU;

® YMEHHE KJIACCU(PUIIMPOBATH XUMHUECKUE 3IIEMEHTHI, MPOCTbIE BEIIECTBA, HEOPraHUYECKUE U
OpPraHUYeCKUe COCINHEHMsI, XMMUYECKHUE TIPOLIECCHI;

® YMEHHME XapaKTepu3oBaTh OOLIUE CBOMCTBA, NOJYYEHHE U MPUMEHEHHME H3YyYEHHBIX KJIACChI
HEOPraHNYeCKUX U OPraHMUYECKUX BEIIECTB M UX BAKHEUIINX MPECTaBUTEIIEH;

® OIIMCHIBATh KOHKPETHbIE XMMHUYECKME pEaKLMH, YCIOBHS HX IPOBEIACHUS U YIpPaBJICHUSA
XUMHUYECKUMH TPOLIECCaMU;

® YMEHHE MPOBOAUTH  CAMOCTOSTENBHBIA  XMMHYECKHH  SKCIIEPUMEHT H  HaOMI0aaTh
J€MOHCTPALIMOHHBIM 3KCIIEPUMEHT, (UKCHUPOBATh PE3yJbTaThl M JE€JaTh BBIBOJBl M 3aKIKOYEHUS IO
pe3yibTaram;

® [IPOrHO3MPOBATh CBOMCTBA HEM3YYEHHBIX BEILECTB 110 AHAJOTUU CO CBOMCTBAMH M3YUYEHHBIX Ha
OCHOBE 3HAHUSI XUMHUECKUX 3aKOHOMEPHOCTEH;  ONpeNesaTh MCTOYHUKU XMMUYECKOH WH(pOpMAaIHH,
10JIy4aTh €€, IPOBOJUTh aHAIN3, U3TrOTaBINBAaTh MH()OPMAIIMOHHBIN IPOIYKT U NPECTABIIATH €T0;

® yMETh I10JIb30BaThCsl 00s3aTEIbHBIMU CIIPaBOYHBIMM MarepuanaMu: Ilepuoandeckoit cucremoit
xumuueckux snemeHtoB JI. M. MenpaeneeBa, Tabnuiueid pacTBOPUMOCTH, EKTPOXUMUYECKUM PAIOM
HaIpPsDKEHUH METAIUIOB, PAIOM 3JIEKTPOOTPULATENIBHOCTH — I XapaKTEPUCTUKHU CTPOEHUs, COCTaBa U
CBOWCTB aTOMOB XMMHYECKUX 3JIeMEHTOB [—IV mepnonoB u 00pa3oBaHHBIX UMM MPOCTHIX M CIOXKHBIX
BELIECTB;

® YCTAHOBJICHNE 3aBUCUMOCTH CBOMCTB U IIPUMEHEHHUS BaXHEHIINX OPraHUYECKUX COCIUHEHUHN OT
UX XUMHYECKOI'O CTPOCHUS, B TOM UYHMCJE U OOYCIIOBIEHHBIX XapaKTEpOM 3TOr0 CTPOEHUs (IpeaesibHbIM
WIN HeNpeAeIbHbIM) U HAJTMUUeM (PyHKLIMOHAIbHBIX TPYII;

® MOJIEJIMPOBAHUE MOJIEKYJI HEOPraHMYECKUX U OPIraHUYECKUX BEILECTB;

® [IOHMMAaHUE XUMUYECKON KapTUHBI MUpa KaK HEOTHhEMJIEMON YacTH LEJIOCTHOMHAyYHON KapTHHBI
MUpa.

B yennocmmuo-opuenmayuonnoit cepe:

(dopmMHpoBaHHEe COOCTBEHHOM MO3MIMM TPU OLIEHKE IOCIEACTBUI A OKpY’Karolenl cpesl
JesITeIbHOCTH YeJIOBEKA, CBA3aHHON C MPOU3BOICTBOM U NepepaboTKON XUMHUUECKUX MPOAYKTOB;

B Tpynosoii cepe - npoBeneHrne XHMHUYECKOTO SKCIIEPUMEHTA; pa3eumiue HABBIKOB y4eOHOI,
MIPOEKTHO-UCCIIEIOBATENBCKOM W TBOPYECKOM JCATENBHOCTH IPU BBIIOJHEHUM WHIWMBHYAJIBHOTO
IIPOEKTA [0 XUMUH;

B cdepe 310poBOro odpaza KuzHH - COONIOACHHE TIpaBUJI O€30MACHOTO OOpaIleHUs C
BELIECTBAMM, MaTepuajaMH; OKa3aHWE II€pBOM IOMOINM IIPH OTPAaBICHMSX, OXOrax M TpaBMax,
MIOJIyYEHHBIX B pE3yJIbTaTe HapyIICHUs MPaBUJI TEXHUKU OE30MACHOCTH NMpHU padoTe C BEleCTBAaMHU U
1a00paTOPHBIM 000PYIOBAHHUEM.

BuinyckHuk na 6a3060m yposne nayuumcsa:

® IOHMMAaTh XMMHMUYECKYI0 KAPTHHY MHUpPAa KaK COCTAaBHYK 4YacThb LEIOCTHOM HAyYHOW KapTHHBI
MHpA;

® pacKpbIBaThb pOJIb XMMHU U XUMHUYECKOTO MIPOU3BOJICTBA KaK IPOU3BOJINUTEIBLHON CHIIBI
COBPEMEHHOT0 00IIeCTBa;

¢ GopMyIMpPOBATH 3HAYEHUE XUMUH U €€ JOCTHKEHHH B MOBCETHEBHON KU3HUYEIIOBEKa,

® YCTAHABJIMBAaTh B3aUMOCBS3M MEXAY XMMHEW M JPYTMMHU €CTECTBEHHBIMU HayKaMH;

¢ GOpMyJIMPOBATh OCHOBHBIE IOJIOXKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS OpPraHuYecKuX
coequHeHnil A. M. ByTnepoBa U WIIIOCTpUPOBAaTh UX MPUMEPAMU U3 OPraHUYECKONM M HEOPTaHUYECKOU
XUMHH;

® AQPIrYMEHTUPOBATh YHHUBEPCAIbHBIA XapaKkTep XUMHUYECKHX MOHSTUH, 3aKOHOB W TEOPHHl Uid
OpPraHUYECKON U HEOPraHUUYECKON XUMUM;

e hopmynupoBars [lepuonnueckuit 3akon J[. M. MenneneeBa M 3aKOHOMEPHOCTH H3MEHEHUH B
CTPOEHMM U CBOHCTBaX XMMHUYECKMX JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[lepuonuyeckoil cucTeMbl Kak rpaduueckoro oroopaxenus [lepuoanyeckoro 3akoHa;

® XapaKTEepHU30BaTh S- M P-AJIEMEHTHI, a TaKXKe XKeJe30 M0 MX MnosoxeHuto B [lepumoamueckoit
cucteme /1. 1. Menneneena;

® KJTaCCU(HUIMPOBATE XUMUUECKUE CBSI3U M KPUCTAUIMYECKUE PEHIETKH, O0BSICHATE MEXaHU3MBbI UX
o0pa3oBaHMsl M JOKa3bIBaThb EIMHYIO TIPUPOAY XUMHUECKUX CBSi3ed (KOBAJIEHTHOM, WOHHOM,
METaJUTHYECKOM, BOJOPOTHOMN );



® OOBSCHATH TPUYMHBI MHOTOO0OpA3Wsl BEIIECTB, HCIOIB3YS SBICHHUS H30MEPHH, TOMOJIOTHH,
AIJIOTPOIINN;

e KJacCUPUIMPOBATh XMMHUYECKHE pEaKIMM B HEOPraHMYEeCKOW U OPraHUYeCKOM XUMHUU IO
Pa3IMYHBIM OCHOBAHMSIM M YCTaHABIMBATh CIENM(PUKY THIOB peakiMii OT oOIIero yepe3 0COOEHHOE K
€AMHUYIHOMY;

® XapaKTepHU30BaTh TUAPONIN3 Kak crelnu(UIHbld OOMEHHBIN TPOIECC | PaCKPBIBATh €0 POIIb
B KMBOW U HEKUBOU IIPUPOJIE;

® XapaKTepHU30BaTh ANEKTPONU3 Kak  crenuUYHbINA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBII
IIPOLIECC U ONPEIEINIATH €r0 MPAKTUUECKOE 3HAUEHUE;
® XapaKTepHU30BaTh KOPPO3HIO METaJUIOB KaKk  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN

Ipolece U MpeaaraTb CocoObl 3alUThI OT HEE;

® KJ1acCU(HUIMPOBATH HEOPraHUYECKUE U OPraHUYECKHE BELIECTBA;

® XapaKTepU30BaTh OOILIME XHMHUYECKHE CBOMCTBA Ba)XKHEHIIMX KIACCOB HEOPraHUYECKUX U
OpPTaHUYECKUX COCTUHEHUH B IUIAHE OT OOIIETo Yyepe3 0COOEHHOCTh K eIMHUYHOMY;

® JICTI0JIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKA JJI1 OTOOpa)KEHUsI cOocTaBa (XMMHUYECKUE
(bopMyJIBl) U CBOWCTB (XMMUYECKHE YPAaBHEHHS) BEILIECTB;

® JICTIOJIb30BaTh MpaBHJIa U HOPMbI MEXIyHApOJAHON HOMEHKIATYpbI Ui Ha3BaHUI BEIIECTB I10
¢dopmynaM u, HAOOOPOT, AJISL COCTABJIEHUS MOJEKYJSPHBIX M CTPYKTYPHBIX (OPMYJ COEAMHEHHUH MO MX
Ha3BaHUIM;

®3HAaTh TPHUBUAIbHBIE HA3BAHMUS BAXHEUIIUX B OBITOBOM OTHOIIEHWHM HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB;

® XapaKTepHU30BaTh CBOICTBA, MOJIyu€HHE M IMPUMEHEHHE Ba)KHEHIIMX IpPEeCTaBUTENIeH KIJIACCOB
OpPraHMYECKUX COEJIMHEHUN (aJIKaHOB, aJIKEHOB, AJIKUHOB, AJIKaJUEHOB, apOMaTUUYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, (PEHOJIOB, AJIbJIETUOB, NPEAEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, CIOXKHBIX 3(UPOB U
KHUPOB, YIJIEBOJOB, aMUHOB, aMUHOKHCIIOT);

® YCTAHABJIMBAaTh 3aBUCUMOCTb SKOHOMHKHU CTPaHbI OT AOOBIYM, TPAHCIOPTHUPOBKU U NEpepaboTKu
YTJIEBOJOPOIHOTO CHIPhS (HE(TH UIIPUPOTHOTO Ta3a);

® DKCIIEPUMEHTAJIBHO MOATBEP)KIaTh COCTAB U CBOMCTBA BAXXHEHMIINX MPEICTABUTENEH N3yYEHHBIX
KJIACCOB HEOPraHMYECKHX M OpPraHMYECKHUX BEIIECTB C COOJIIOJIEHWEM IpPaBHJI TEXHUKH O€30MacHOCTH
111 pabOThI C XUMUUECKUMHU BEIIECTBAMU M J1a00paTOPHBIM 000py10BaHHUEM;

® XapaKTepHU30BaTh CKOPOCTh XUMHUECKOW PEaKIIMU U €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB;

® XapaKTEepHU30BaTh XMMHUYECKOE PABHOBECHE M €r0 CMEIIEHHUE B 3aBHCHUMOCTH OT pa3IUYHbIX
(bakTopoB;

® IPOU3BOJUTH PACUETHI 110 XMMUYECKMM (OpPMYyJIaM M YPaBHEHUSM Ha OCHOBE KOJMYECTBEHHBIX
OTHOIICHUH MEX]ly YHaCTHUKAMU XUMHUECKUX PEaKIINi;

e COOMIOAATh MpaBHJIa AHKOJOTMUYECKOW O€30MacCHOCTH BO B3aMMOOTHOIIEHUSX C OKpY’Karolien
cpenoii npu oOpaleHnH ¢ XUMUYECKUMU BEIlleCTBaMU,MaTepHalaMH U TIPOIIECCAMH.

Buinycknuk na 6a3060m ypo6éHe noayuum 603M0HCHOCb HAYUUMbCA:

®ICIIONB30BATh METOABl HAYYHOTO TIO3HAHHWS TPU BHINIOJIHEHHH TPOEKTOB U  y4eOHO-
HCCIEA0BATENIbCKUX 3a7]a4 XUMUYECKON TEMATUKH;

® [IPOTHO3UPOBATH CTPOEHNE U CBOMCTBA HE3HAKOMBIX HEOPTAHMYECKUX M OPTraHWYECKHUX BEIIECTB
Ha OCHOBE aHAJIOTHH;

® [IPOTHO3UPOBATH TEUEHUE XUMHUYECKUX MPOIECCOB B 3aBUCUMOCTH OT YCIOBUN UX MPOTEKAHUS U
MpeJIaraTh CrocoObl YIIPaBICHUS STUMH MPOIECCaAMU;

®yCTaHABIMBATh B3aWMOCBS3M XMMHMHM C TIpEeIMETaMU T[yMAaHUTApHOTO LUKJIA  (A3BIKOM,
JUTEPATypOil, MUPOBOI Xy10’KECTBEHHOM KyJIbTYPOH);

® DACKPBIBATH POJIb XUMUYECKUX 3HAHUHN B Oyayliel MpaKTHUYECKOH NesITeTbHOCTH;

®DACKPBIBATh POJIb XUMHUYECKUX 3HAHUH B (OPMHPOBAHMU HHIUBUAyaJbHONW 0Opa30BaTEIbHON
TPaeKTOpUH;

®[IDOTHO3UPOBATh CIIOCOOHOCTh HEOPraHWYECKUX M  OPraHUYECKMX BEIIECTB HPOSBIATH

OKHCJIUTCIIbHBIC I/I/I/IJ'II/I BOCCTAHOBHUTEJIbHEIE CBOICTBA C y‘-IéTOM CTeleHEe OKHUCIICHUS 3JICMCHTOB,
00pa3yromux ux;
®apIyMECHTHPOBATh €IMHCTBO MHpPA BEIIECTB YCTAHOBJICHHEM TIE€HETHUYECKOM CBA3U MEKIY
HEOPTaHUYECKUMH U OPTaHUYECKUMH BEIECTBAMHU;
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®BJIAJICTh XUMHNYCCKUM SI3BIKOM JISI 060FaH_[CHI/I$I CJIOBApPHOI'O 3armaca v pasBUTHUA PEUH,

® XapaKTepU30BaTh CTAHOBJIEHHE HAYYHOW TEOpUHU Ha Impumepe OTKphITHslleprnoauueckoro 3akoHa
Y TEOPUU XUMHUYECKOT0 CTPOCHMSI OPIraHNYECKHUX BEILLECTB;

®KPUTHYECKH OTHOCUTHCS K TICEBJOHAYYHOW XUMHUYECKOW MH(OpMAIUH, MOITy4aeMON U3 Pa3HbIX
HUCTOYHHUKOB;

®IOHUMAaTh TIJI0OOANbHBIE TPOOJIEMBbI, CTOSIIME TMEpe] YEIOBEUYECTBOM  (DKOJIOTUYECKHUE,
9HEPreTUYECKUe, ChIPbEBBIC), U MPEJIaraTh MyTH WX PELICHUS,B TOM YHUCIIE U C TOMOIIIO XUMUH.

Conepxkanue yue0OHOro npeamera
ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTEpH3yeTCsl HEIOCTHOCTBIO M CHCTEMHOCTBIO YUeOHOTo Ipeamera, Ha
OCBOEHHE KOTOPOT'O OTBEIEHO KECTKO JIMMUTUPOBAHHOE yUeOHOE BpEMs.

[MepBast wacth Kypca (10 Kiacc) mocBsiieHa OpraHUYeCKUM coelauHeHusM, a Bropas (11 kiacc)
00LIEH XUMUU.

CTpyKTypHpOBaHHE Kypca OpraHH4YE€CKOH XMMHU OINPEAEAeTCs HAECIMHU TEOPUU Pa3BUBAIOILETO
oOyuenus OnbkoHuHa ¥ B. B. [laBblioBa M CTAaBUT LENbIO pa3BUTHE ydyalluxcs HENPO(UIBHBIX IO
OTHOIICHUIO K XUMHUH KJIaCCOB CPEACTBAMM YUeOHOM IucUUIUIMHBL. [loaTOMY BHavyasie paccMaTpuBaroTCs
KpaTKHe TeOPETUYECKUEe CBEICHUS O CTPOEHUH, KiIacCU(pUKAUK U croco0ax (popMHUpOBaHUS Ha3BaHUN
OpPraHMYECKUX COEIUHEHUIN, 00 OCOOEHHOCTSAX NPOTEKAaHUs OPraHMYECKUX peakUuil B CPaBHEHUU C
M3y4YEHHBIMU B OCHOBHOMW IIKOJI€ TUIAMU XMMUYECKUX PEaKIHMi ¢ yd4acTHEM HEOPraHMYECKUX BELIECTB.
Ha HauanbHOM 3Tane pacKpbIBatOTCs MPUYMHBI MHOTO0Opa3Hsi OpraHM4eCKUX COETUHEHUI.

Jlanee paccMaTpUBAIOTCS OCHOBHBIE KJIACChl OPraHUYECKUX COCIUHEHHUH - YIJIeBOJOPOIOB
(anKaHOB, aJIKEHOB, IMEHOB, AJIKMHOB, APEHOB) M UX MPUPOAHBIX UCTOYHUKOB (IPUPOIHOTrO rasza, HedhTH
U KAMEHHOTO yIJisi). DTO MO3BOJISIET 3aKPENUTh OCHOBHBIE MOJOXKEHHUS TEOPUH XUMUYECKOTO CTPOCHUS
opraHudeckux coenuHeHMHA. M. ByTtieposa.

3aTreM CBE/IEHUS O 3aBUCUMOCTU CBOMCTB OPraHMYECKHX COEIMHEHUN OT UXCTPOEHUS Pa3BUBAIOTCS
IPU PACCMOTPEHUHU KJIACCOB KHUCIOPOJCOJAECPKAIIMX COEAUHEHUH (COUpPTOB, (heHoNa, ajbJIerujoB,
KapOOHOBBIX KHCJIOT, CIOXHBIX 3(QHUPOB, XUPOB U YIJIEBOJOB) M a30TCOAEPKAILIUX OPraHUYECKUX
CoeIMHEHU (AaMUHOB, aMUHOKHCIIOT, O€JIKOB U HyKJIEHMHOBBIX KUCIIOT).

Wnero uenenonaranusi, T. €. OTBETa Ha BONPOC O POJU OPraHUYECKONM XMMHMHM B JKU3HU
COBPEMEHHOI0 O0IIECTBa, pean3yeT 3aKIIUnTeNbHas IJlaBa Kypca

«Opranuueckass XumMusi ¥ obmiectBo». B Hell oOydwaromuecs 3HAKOMSTCS C TaKUMH BaXHBIMU B
MPAKTUYECKOM U OMOJOrMYECKOM OTHOIIEHUH BEIIeCTBAaMM MMaTepHalaMH, KaK MIacTMacChl M BOJIOKHA,
(hepMeHTbI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C JOCTUKEHUSIMHU OMOTEXHOJIOTUH.

Wnen Teopun pasBuBaroLiero oOyueHHs IOJIOKEHbI M B OCHOBY Kypca oOmed xumuu. Y
CTapUIEKIACCHUKOB (OPMUPYETCSl LENOCTHOE MPEACTaBICHHE O XUMHUYECKOM HayKe M XHMHUYECKOM
IIPOU3BOJICTBE, a TAK)KE O €IMHON €CTECTBEHHO-HAYYHON KapTUHE MUPA, B KOTOPON XMMHMUECKasl KapTUHA
MUpa SBIISeTCS €€ HEOTHEMIIEMOM YacThIo.

B kypce oOmieli XuMuM BHayaje ydalidecss 3HAKOMSTCS MOCIEIHUMH JOCTH)KEHUSIMH B O0JIACTH
W3Y4YeHHMs] aTOMa, Y3HAIOT O COBPEMEHHBIX METOJaxX II03HAHUS CTPOEHMSI aToMa, YIIIyONsloT U
pacIIMpsIOT 3HaHUS, MTOJyYEHHbIE B KypCce€ OCHOBHOM IIKOJIBI, O CTPOEHMM aTOMa M BELIECTBA HA OCHOBE
[Tepuomnueckoro 3axkonau Ilepuogmdeckoit cucremsl JI. . MenaeneeBa, 06 00muUX CBOMCTBAX KJIACCOB
OpPraHUYECKUX U HEOPraHWYECKHX COeIMHEHHMH (KHCIIOT, OCHOBAHUH, aM(pOTEPHBIX COEIMHEHHIT) B CBETE
TEOpUU  IJIEKTPOJUTUYECKOW JMCCOLMAllUM U NPOTOHHOM Teopuu. Jlamee paccmarpuBaeTcs
KJaccu(uKalus XUMHUYECKHX pEakifii B OPraHMYecKOil M HEOPraHM4ecKOol XMMHUHU. 3aBepliaeT Kypc
3HAKOMCTBO CTapIICKIIACCHUKOB C TEPCHEKTUBAMHU pa3BUTHS XUMHUYECKOM HAYKM U XHMHUYECKOTO
MIPOU3BOJICTBA, C IPOOIEMaMU OXpaHbl OKPY’KAIOIIEH Cpesibl OT XMMHUYECKOTO 3arpsi3HEHHSI M Iy TSIMH MX
pelIeHus.

Conep:xanue kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusa cmpoenusn opzanuueckux coeounenunt A. M. Bymaeposa. IIpeomem opzanuueckoii
xumuu. Opeanuyeckue eewjecmed: NpupooHvle, UCKYcCMEeHHble U cunmemuyeckue. (Ocobennocmu
cocmasa u cmpoeHusi op2aHudeckux eeujecme. Bumanusm u e2o kpax. Ilonsamue 06 y2ne6000pooax.
OcHOBHbBIE TMOJIO)KEHHSI TeOPUM XHMHU4YeCcKOro crpoennsi byrtiaepoBa. BaneHTHOCTb.
CtpykTypHBIe (OpMYIBI - TOJHBIE W cOKpaméHHbie. [IpocThie (oguHApHBIC) U KpaTHBIC (IBOWHBIC U
TpolHbIe) cBsA3U. M30Mepbl 1 n30oMepus. BzanMHoe BiIMsSHUE aTOMOB B MOJIEKYJIE.
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Jemoncmpayuu. Hexoropsle 001ue XMMUYECKHE CBOWCTBA OPraHMYECKUX BEIECTB: UX FOPEHHUE,
IUTaBJIieHWEe W oOyriauBaHue. Mopenu (IIapocTep)KHEBbIE U OOBEMHBIE) MOJEKYJT OpPraHMYECKHX
COEAMHEHMH pa3HbIX Ki1accoB. OnpeaeneHre 3eMEHTHOTOCOCTaBa OPraHMYECKUX COSTMHEHUH.

Jlabopamopmuwie onvtmal. VI3rotoBieHrue Moieneil OpraHMueCKuX COeTMHEHUH.

Yr1/1eB00POAbI H HX IPUPOJAHbIC HCTOYHUKH

IIpeneabHbie yrieBoaopoabl. AjnkaHbl. OnpeneneHue. ['oMOIOrHYecKuil psii alKaHOB U €ro
obmas ¢opmyna. CrpykTypHas u3oMepus yriaepogHol nenu. Panukansl. HomeHkiaTypa anakaHOB.
XUMHUYECKUE CBOMCTBA aJKaHOB: TIOPEHHUE, peaKUuu 3aMellleHus (TaJIorTeHUPOBAHME), peaKuus
pa3I0KEHUsI METaHa, PEaKLUs AETUAPUPOBAHNUS ITAHA.

HenpenenbHble yrieBoaopoabl. AJikeHbl. OtuieH. ['OMoloruuyeckuii  psii  aJKeHOB.
Homenknarypa. CrpykrypHas wu3omepus. [IpoMBIIUIEHHOE IIOJy4Y€HHE aAJKEHOB: KPEKUHI W
JETHAPUPOBAHKUE AJKAaHOB. Peakuusi Aeruaparaliil 3TaHONA, KakK J1a0opaTOpHBIA CHOCOO MOITy4eHUs
STWIEHA. Peakuum npucoeIuMHEHUsA: THUIpaTauus, TI'MAPOTaJIOTCHUPOBAHHE, TaJOT€HUPOBAHUE,
nonmumepuszanuu. [lpaBuno MapkoBHukoBa. OkwuciieHne ankeHoB. KadecTBeHHBbIE peakiuu Ha
HEIpeenbHbIE YTIIEBOJOPOIBIL.

Aaxanuenbl. Kayuyku. Homenxnatypa. Conpspkénnsie nuensl. byranuen-1,3, usonpen. Peakuus
JleGeneBa. Peaknuu mnpucoeAuHEHUs  aikagueHoB. Kayuyku: HaTypanbHbIM, CHHTETHYECKHE
(OyTaneHOBBIN, U30NIPEHOBHIN). Bykanm3arus kaydyka. Pesuna. DO0HUT.

Aaxunbl. OOmias XapakTepucTUKa romosiornyeckoro psjga. CrmocoObl 00pa3oBaHus Ha3BaHHMH
AJIKUHOB. XHUMHUYECKUE CBOMCTBA aleTusIeHa: rOpeHue, peakuuu IIPUCOEIUHEHHUS:
I'MJIpOTraJOreHUpOBaHue, TajloreHupoBaHue, rujpatauus (peakuus KyuepoBa), — ero mnomaydyeHue u
IIPUMEHEHHE. BUHWIXJIOpUI U €ro OJIMMEpPU3aLys B IOJIUXIOPBHHMUIL

ApeHnbl. beH3o0i1, Kak IpeICcTaBUTENb apOMaTHUYECKUX YIIIEBOAOPOa0B. CTpOEHHE €r0 MOJIEKYJIBI U
CBOWCTBa (PM3MYECKHE M XUMHUYECKUE CBOMCTBA: FOPEHHE, PEaKIUU 3aMEIICHHUs — TaJOTeHUPOBAHHE,
HuTpoBaHue. [lonyueHue u npuMeHeHne 6eH3ona.

Ipuponnbiii u nmonyTHbld ra3pl. CocTaB NpUpOAHOro rasa. Ero HaxoxJIeHue B MPHUPOJE.
[IpenmyniecTBa MpUPOJHOIO raza Kak TOIIMBA. XUMHUECKas nepepaboTka NpUPOAHOTO raza: KOHBEpPCHs,
nupoan3. CUHTE3-Ta3 U ero NpuMeHeHHe.

[TomyTHble ras3sl, ux coctaB. llepepaboTka MOMyTHOro rasa Ha (pakUUU: CyXOil ras, mporas-
OyTaHOBasi CMECh, Ta30BbI OCH3UH.

HedT1s u cnocodsl eé nmepepadorku. CoctaB HepTH U e€ nepepaboTKa: MEperoHka, KPEKHHT,
pudopmunr. Hedrenponyktel u ux nomsydenue. Ilonstue 06 okTaHOBOM uncie. XUMUYECKUE CIIOCOObI
MOBBIIIEHUS KauecTBa OCH3MHA.

Kamennblii yrosn u ero nepepadorka. KokcoBaHnue kaMEHHOTO YIJIl U €r0 MPOAYKTbhI: KOKCOBBIN
ras3, aMMHayHasl BOJa, KAMEHHOYTOJIbHAsi cMoJia, KOKC. ["a3n(pukarus KaMeHHOTro yIJIsl.

emoncmpayuu. I'opeHue NpPEAENbHBIX WM HENPEIEIbHBIX YIVIEBOJOPOJIOB: METAaHA, J3TaHA,
anietwieHa. KauecTBeHHbIE peaklMU Ha HeNpejaeibHble YITIEBOJOPOJbl: 00ECIBEUHBAHUE ATUICHOM U
alleTUJIEHOM pacTBOPOB IepMaHraHaTa Kaimuss © OpomHON Boabl. OTHoOlIeHHEe OeH30da K 3TUM
OoKHucIuTeNSAM. Jleruaparanus 3TaHoa.

IMapponu3 kapomma xanprus. Kommekmun «Hedtsr u nHedrenmpomykTe»y, «KameHHBI yroms u
MPOAYKTHI ero nepepadboTkuy, «Kayuykmn». Kapra nmone3nsix uckomnaembix PO.

Jlabopamopusie onwvimer. OOHapyX eHHE NPOAYKTOB TopeHust cBeuu. lccrienoBanue cBOWCTB
Kay4qyKOB.

Kuciopoa- u a3orcoaepxaiime OpraHu4ecKue CoeAuHEeHUs

Oanoaromubie  cnuprbl.  Omnpenenenne.  @DyHKUMOHANBHAs  TMJIPOKCWIBHAs  TpyMIa.
['oMonornueckuil psia MpeesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepus monoxeHus (PpyHKIHOHAIBHON
rpynnsl. BogoponHas cBsi3b.  XMMHYECKHME CBOMCTBAa CHUPTOB. AJjbaeruaHas rpynma. Peaxmus
stepudukanyu, cioxusie 3¢upsl. [IpumeHenne cnupToB. J[eficTBHE METUIIOBOTO U STHJIOBOTO CIHPTOB
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHHPTHI. DTWICHIIIMKOIb, KaK MPEACTABUTENb JBYXaTOMHBIX W TIHULEPUH, KaK
IIPEICTaBUTEND TPEXATOMHBIX CIMPTOB. KauecTBeHHAs peakliisi HAMHOTOATOMHBIE CIIUPTHI, UX CBOMCTBA,
nonydeHue u npumeHenue. [lorstue o6 antudpuzax.

®enoa. CrpoeHue, MoilydyeHHE, CBOMCTBa M NpuMeHeHue (QeHosa. KauecTBeHHBIE peakluu Ha
(dhenon. BzanmHoe BIMsHUE aTOMOB B MOJIeKyJie (heHoa.

Aubaeruabl 1 KetoHbl. opmanpaerua v aneTanbAerui, Kak MpeacTaBUTEIN alIbJETHI0B, COCTAB
ux Mosekyn. DyHKIUOHaIbHAs KapOOHWIbHas TIpymnmna. KadecTBEHHbIE pPEAaKIMKM Ha  ajbAETH]BbL.
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CBoiicTBa, nony4yeHue 1 NpuMeHeHneopMalbAeriia U aeTaibaeruia. Peakiyuy noJmKoH1eHCalluu A7
dopmanpaeruna. [TonsTue 0 KeToHAX Ha MPUMEpPE allETOHA.
Kap6oHoBble KuCI0THI. ['OMONIOTHYECKUI PsIZT IPEACTBHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

XKupnsie kapOOHOBBIE KUCIOTHl. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [lonyueHre u npuMeHeHue
MYPaBbUHOM U YKCYCHOM KUCJIOT.

Caoxnbie 3pupsbl. Kupsbl. Peakiusa srepuduxanuu. Crnoxsasie 3¢gupbl. XXupel, ux cocraB u
ruApoan3 (KUCIOTHBIN U 1e04YHoi ). MbLia. ['uapupoBanue Kupos.

YraeBoasbl. YriieBoabl. MoHocaxapuabl. [ moko3a kak anpaeruaocnupt. CopouT. MoJIOYHOKHCIIOE
u criuptoBoe Oposkenue. Potocuntes. Jucaxapuasl. Caxapo3sa. [lonucaxapuabl: Kpaxmad, HeJUTI0103a.

AMMHBI. AMUHOTpyIna. AMUHBI TIpeAeibHbIE U apoMaTudyeckue. AHwIMH. [lolydyeHne aMHUHOB.
Peakuus 3unnHa. XuMudeckue CBOMCTBA U IPUMEHEHUE aMUHOB.

AMHMHOKHMCJIOTBI. AMUHOKHUCIOTBL, COCTaB MX MOJEKYJl M CBOHCTBa, Kak aM(OTEpHBIX
OpraHUYECKUX COCAMHEHUH. [NUIMH, Kak MNpeACTaBUTEIb aMUHOKHUCIOT. lloydyeHue mMOMUNEeTHI0B
peakuueil noaukonaeHcauuu. [lonsaTue o nenTuaHoON CBA3U.

Beaku. CrpoeHue MoJeKyl OENTKOB: TIEpBHYHAS, BTOPUYHASS U TPETHYHAS CTPYKTYpPHI.
KauecTBeHHbBIE peakIy Ha OENKH, UX TUAPOIIN3, ICHATYPALUS U OUOTOTUYECKHE (PYHKIIHH.

Jemoncmpayuu. IlonydyeHue anbAEruaOB OKUCIEHMEM chupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CHHUPTHL. 3aBUCHMOCTh pPAcTBOPUMOCTH (eHora B BOJAE OT TEMIEPaTyphl.
B3aumoneiictBue ¢ OpomHoil Bomon u xiopuaom skenesa(lll), kak kadecTBeHHBIE peaknuu Ha (EHOI.
Peakuuu cepeOpstHOrO 3epKana U cO CBEXKEMONy4eHHbIM ruapokcuaoM menu(ll) mpu HarpeBanuu, kKak
KaueCTBEHHBIC PEAKIINH Ha aJIbJICTU/IbI.

OO6pasiubl MypaBbHUHON, YKCYCHOMU, MaTbMUTHHOBON M CTE€APUHOBON KUCJIOT U UX PACTBOPUMOCTH B
BOJIE. AJIbJIETU/IHbIE CBOMCTBA M CBOMCTBA MHOTOATOMHBIX CIIMPTOB TIFOKO3bI B PEAKIIUU C TUIPOKCUIOM
meau (11). Unentudukamms kpaxmana. KauecTBeHHBIE peaKkiMy Ha OEJIKH.

Jlabopamopnvie onvimp. CpaBHEHUE CKOPOCTH MCIApEHUs BOJbl M 3TaHONA. PacTBOpUMOCTH
[JIMLEpUHA B BOJE. XUMHUYECKHE CBOWCTBAa YKCYCHOW KHCIOTBL. OrpeeneHne HenpeaeabHOCTH
pactutenbHOro Macna. Mnentudukanus Kpaxmana B HEKOTOPBIX MPOAYKTax muTaHus. M3roromieHue
KpaxMaJbHOTO Kieicrepa. M3rortoBienne Mojaeneil MojaeKya aMMHOB. M3roToBiieHre MOAEIN MOJIEKYJIbI
TJIMIMHA.

Ilpakmuueckas padoma. inentudukanusi OpraHM4eCKUX COSTUHEHHM.

Oprannyeckasi XuMHsi M 00111eCTBO

Buotexnousiorusi. Ilepuonst e€ pa3Butusa. Tpu HampaBieHHs OMOTEXHOJOTHH: TeHHas (WiIH
TEHETUYECKasl) WHXXECHEpHUS, KIETOYHAs WHXXEHEpHs; OWoJornyecKkas WHXKEHepHus. | eHeTuuecku
MoaudummpoBanusle  opranu3mbel  (I'MO) u  TpaHcrenHas  mpoaykius.  KionupoBaHwue.
NMMmoOunn3oBaHHble (DEPMEHTHI U UX IPUMEHEHHE.

Mommmepsnl. Knaccudukarus mnonumepoB. VMcKyccTBEHHBIE MOIUMEPHI: IENTYJIOU, alleTaTHBIHA
mENK, BUCKO3a, 1eytodaH.

Cunrternyeckue mojumepsl. [lomuMepusaius ¥ TOTUKOHACHCAIMS, KaK CIIOCOOBI MOMyYeHUs
nonumepoB. CuHTeTHYecKue Kaydyku. [lomuctupon, TedaoH U MOMMBUHWIXIIOPU, KaK MPEACTaBUTETN
minactMacc. CUHTETUUECKHE BOJIOKHA: KallpOH, HAMIIOH, KEBJAp, JIABCAH.

Jlemoncmpayuu. Konnekuuu KaydykoB, IUIACTMAcC, CHHTETUYECKUX BOJIOKOH U H3JEIHM U3 HHX.
depMEHTaTUBHOE PA3JI0KEHUE MEPOKCHA BOJOPOAA C MOMOIIBI0 KaTaja3bl CBEKEHATEPTHIX MOPKOBU
WIH KapTodes.

Jlabopamopnusie onvimor. O3HAKOMIIEHUE C KOJUIEKIIUSMH KayuyyKOB, IJIACTMACC UBOJIOKOH.

Ilpakmuueckaa paboma. Pacio3HaBaHUE TJIACTMACC U BOJIOKOH.

Conep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

CrtpoeHue BelecTs.

OcHoBHBIE cBedeHHsi O cTpoeHuM aroma. CTpoeHHME aroMa: CcOCTaB sfAjpa (HYKJIOHBI) U
anekTpoHHas obomnouka. [lonstue 06 uzoronax. [loHsTHe 0 XUMUYECKOM 3JIEMEHTE, KaK COBOKYIHOCTH
aTOMOB C OJIMHAKOBBIM 3apsI0OM sJIpa.

Ilepuoauyeckas cucreMa xumudeckux 3jeMeHToB J[. U. MenaesieeBa B cBeTe cBeTe Y4eHHs O
cTpoeHuu aroma. Dmsuueckuwii cMmbpicn mnpuHsATOW B Tabmume JI. M. MeHneneeBa CHMBOJIUKH:
MOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEpa Neproia U Homepa rpynmnsl. [IoHsATHE 0 BAJIEHTHBIX 3JIEKTPOHAX.
OtoOpaskeHHE CTPOCHHUS DJICKTPOHHBIX OOOJIOUYEK AaTOMOB XHUMHYECKHX OJJIEMEHTOB C IOMOIIBIO
ANEKTPOHHBIX U 3JIEKTPOHHO- rpaduueckux Gopmyi. OObsicHEHUE 3aKOHOMEPHOCTEN N3MEHEHHUS CBOMCTB

7



3JIEMEHTOB B IEPHOJIAX U TPYNIIAXIIEPUOANYECKON CUCTEMBI, KaK CIEACTBUE UX AJIEKTPOHHOIO CTPOCHHS.
DNEeKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKoHa W TeOPHMH XHUMHYECKOI0 CTPOEeHUSA HA (Puiiocodckoi
OCHOBE: IIPEANOCBUIKM OTKpbITUsA Ilepuonnuyeckoro 3akoHa UM TEOPUHM XUMHUYECKOTO CTPOEHUS
OpPraHUYECKUX COCOUHEHUU; POJb JINYHOCTH B UCTOPUM XUMHUU; 3HAYCHUE NMPAKTUKU B CTAHOBJICHUU U
Pa3BUTUU XUMHYECKUX TEOPHI.

HNonHasi XuMHu4ecKasi CBsI3b M1 MOHHbIe KpHUCTAUIMYecKHe peméTku. KaTuoHbl M aHMOHBL: UX
3apsiibl ¥ Kjaccu(UKalus Mo COCTaBy Ha MPOCThIE W cioxkHble. [IpencraBurenu. [lonsTie 06 MoHHON
XUMHYECKOM cBsA3U. VoHHas Kpuctajmiuueckas peméTka U (QU3MYecKre CBOWCTBAa BEILECTB,
00yCJIOBJICHHBIE THM CTPOCHUEM.

KoBaneHTHasi XumMu4ecKasi CBA3b. ATOMHbIE U MOJIEKYJ/ISIPHbIC KPUCTAINYECKHE PEIIETKH.
[lonsiTE O KOBaJEHTHON CBA3U. OJEKTPOOTPHULATEIBHOCTb, HENOJSAPHAs M IOJIApHAas KOBAJEHTHBIE
cBs3u. KpaTtHocTh KOBasleHTHOU cBsizu. MexaHu3Mbl 0oOpa3oBaHMs KOBAJICHTHBIX CBS3€il: OOMEHHBIN
JOHOPHO-aKUENTOPHbIN. [10IApHOCTE MOJIEKYJIBI, KaK CIEACTBUE IIOJSPHOCTH CBSI3M M TE€OMETPUHU
Mosiekynbl. Kpucramnumueckue pemeéTrku ¢ 3THUM  THUIIOM  CBSI3M: MOJIEKYJISIDHbIE U aTOMHBIE.
®duznyeckue CBOWCTBA BEIIECTB, 00YCIIOBICHHbBIE TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Mera/umnyeckasi ¢Bsi3b. [[oHATHE O METAIIIMYECKON CBA3M M METAJUIMYECKUX KPUCTAILUTMYECKUX
peméTkax. du3nyeckue CBOMCTBA METAUIOB HAa OCHOBE UX  KPUCTAUIMYECKOTO  CTPOCHMS.
[IpuMeHeHne MeTaJlJIOB Ha OCHOBE UX CBOMCTB. YEPHBIEH 1IBETHBIE CILIABBI.

Bopopoanass xumuueckasi CBsI3b. MEXMONEKyJsipHAas W BHYTPHUMOJEKYJISIpHAas BOJOPOJHBIE
CBA3U. 3HAUYEHNE MEKMOJIEKYJISIPHBIX BOJIOPOJHBIX CBA3EH B IPUPOJIE U KU3HU YEIOBEKA.

IHonmumepsl. IlonydeHrne NOIMMEPOB pPEAKUMAMM IOJMMEPHU3ALUU W IOJUKOHJCHCALUU.
Baxueiline npeacTaBuTeNy I1acTMacce U BOJIOKOH, UXIIOJy4eHHEe, CBOMCTBA U puMeHeHue. [lonsarue o
HEOPraHUYECKMX MOJIMMEPAX U UX MPEICTABUTEIIN.

Mucnepcuble cucrembl. [lonarue o aucnepcHod (ase M AUCIEPCHOHHON cpene. ArperatHoe
COCTOSIHME pa3Mep 4YacTull (a3bl, KaK OCHOBA I KJIaCCU(PHUKAIMU JUCIEPCHBIX CUCTEM. DMYJbCHUH,
CYCIIEH3HH, a3PO30JH - TPYIIEI TPyOOIUCHIEPCHBIX CUCTEM, UX MPEACTABUTENU. 30JIM U TeIH - TPYIIIHI
TOHKOJMCIIEPCHBIX CUCTEM, UX NpeacTaBuTenu. IIoHsITHE O CHHEpe3nce U KOaryJIsuH.

Hemoncmpayuu. llepuoguueckoil cucrembl xumudeckux osnemeHtoB Jl. WM. Menneneesa B
pasnuuHbIX hopmax. Moaenb HOHHON KPUCTAUIMYECKON PeIETKY Ha IpUMepe XJIOpUAa HATpHsL.

MuHepassl ¢ 3TUM TUIIOM KPUCTALIMYECKON PEIIETKOM: KaJbLMT, TAIUT. MOJEIN MOJIEKYISIPHON
KPHUCTAJUIMYECKOM PEIIETKM Ha IPUMEPE «CYXOro JbJa» WM HOJAa M AaTOMHOM KPHUCTAIUIMYECKOU
pemiéTKH Ha TMpuMepe anmasza, rpaduTa wid kBapua. Mojenb MolsipHOro o6béMa raza. Mopenu
KPUCTAIJIMYECKUX PEHIETOK HEKOTOPbIX MeTayioB. Kosieknuu o0paslioB paziuyHbIX JAMCIIEPCHBIX
cucteM. CHHEpe3UC U KoaryJssius.

Jlabopamopusie onvimpli. KOHCTpyMpOBaHHWE MOJAEIU METAUIMYECKOM XHMHUYECKOM CBSA3H.
[TonmyuyeHne KOJUIOMITHOTO pacTBOpa KypHUHOro O€JKa, NCCIIE0BAaHUE €ro CBOMCTB C MOMOIUIbIO Ja3epHON
YKa3KH U [IPOBEACHUE €T0 ACHATypaluu.

[TonmyyeHne SMyJbCHM PAcTUTENBHOTO Macia M HabmozeHue 3a e€ paccioeHueM. [lomyuyenue
CYCHIEH3UH «M3BECTKOBOTO MOJIOKa» U HAa0JI0JIeHHE 3a e€ ceIMMEeHTalneH.

XuMHuyecKkue peakuum

Kiaaccudukanuss XuMHYeCKHX peakuuii. AIJOTpoNu3anus U W30Mepu3allvs, Kak peakiuu 6e3
M3MEHEHHUs COCTaBa BellecTB. AsutoTponus U e€ npuuuHbl. Knaccupukanus peakuuid Mo paziudHbIM
OCHOBAHUSIM: TI0 YHCJIY U COCTaBy PEareHTOB U MPOAYKTOB, MO (pasze, Mo MCMOIb30BAHUIO KaTAIN3aTopa
win GepMeHTa, 1o termaosoMy 3ddekry. Tepmoxumuueckre ypaBHEHUS peaKuil.

Ckopocth XuMH4YeCKHX peakumid. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XHMHYECKUX
peakuuili: NpUpOAA pEarupyrollux BEHIECTB, TEMIEparypa, IUIOMAAb WX COINPUKOCHOBEHHMS
pearupyromux BelIeCTB, HMX KOHIEHTpalus, NpPUCYTCTBUE KaranuzaTtopa. [loHsitue o Karanuse.
@depMeHTHI, Kak OMOJIOrHYecKHe KaTaau3aTtopbl. THrHOUTOPHI, KaK «aHTOHMMBD) KaTaJM3aTOpPOB U HUX
3Ha4YCHHUE.

XuMHnuyecKkoe paBHoOBecHe U Coco0bl ero cMemeHus. Kiraccudukanmsi XUMUYECKUX PEaAKITUil 10
npu3HaKy WX HampapieHus. [loHsTHE 00 0OpaTHMBIX PEAKIUSAX M XMMHUYECKOM paBHOBecud. [IpuHIIUT
Jle-lllaTenpe W cmocoOBl CMEMICHUS XUMHUYECKOro paBHOBecHs. OOIIas XapaKTEepPUCTHKA PEaKIIHi
CHHTE30B ammuaka u okcuzaa cepbl (V1) u paccMOTpeHHE YCIOBHE CMEIIEHHMsS WX pPAaBHOBECHS Ha
MIPOU3BO/ICTBE.

I'uaposmm3. O6patumbliii 1 HeoOpaTUMBIA THAPONU3BL. ['uaponu3 coneit u ero tumel. [uaponus
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OpraHMYEeCKUX COEIMHEHHWH B JKHUBBIX OpPraHM3MOB, Kak ocHoBa oOMeHa BemiecTB. llonsATue 00
HHEpPreTH4eckoM oOMeHe B KIIETKE U POJIU THAPOJIHN3a B HEM.

OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHb OKUCIEHUS U €€ OINpeleseHHe o
¢dbopMynaM OpraHMYECKMX M HEOPraHWYECKHUX BEIIECTB. DJEMEHThl M BEIIECTBA, KaK OKUCIHUTEIH MU
BoccraHoBUTENU. [loHsATHE O mpoueccax OKUCIEHUs M BoccTaHoBiieHHs. (CocTaBieHUE YpaBHEHH
XMMHAYECKHUX PEaKIiii Ha OCHOBE AJIEKTPOHHOTO OaiaHca.

DJIEKTPOJIM3 PACIIABOB M PACTBOPOB JJICKTPOJIUTOB. XapaKTEPUCTUKA 3JIEKTPOJIM3a, Kak
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHOTO Mpoiecca. OCoOOEHHOCTH 3JEKTPOIN3a, MPOTEKAIOUIEro B pacTBOpax
ANEKTPONIUTOB. IIpakTHUeCKOEe MPUMEHEHHE IEKTPOJIN3A: MTOJIy4EHHE TaJION€HOB, BOJOPO/Ia, KUCIOPO/a,
LICJIOYHBIX METAJIOB M IWIEJIOYEH, a TaKKe aJIOMHUHHS SJIEKTPOJIU30M pACILUIaBOB M PAcCTBOPOB
COCMHEHUI ATHX »3JeMeHTOB. [loHATHE O TraJbBaHOIIACTUKE, TaJIbBAHOCTETUH, pa(pUHUPOBAHUH
LBETHBIX METAJLJIOB.

Jlemoncmpayuu. PactBopeHre CepHOM KHCIOTHI U aMMHUAYHON CETUTPHI U (DUKCAIHS TETUIOBBIX
SIBJICHUM U1 3TUX TMpoueccoB. B3aumoaeicTBUs pacTBOPOB COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT
OJIMHAKOBOM KOHIEHTPAIlMU C OJIMHAKOBBIMH KyCOukKamH (TpaHyjiamMH) IIMHKa M B3aUMOJICHCTBUE
OJIMHAKOBBIX KyCOYKOB Pa3HbIX METANIOB (MarHusl, IIMHKA, ’Kelle3a) C pAaCTBOPOM COJISTHOM KHUCIIOTHI, KaK
IIpUMEpP 3aBUCUMOCTH CKOPOCTH XUMHYECKMX peaklUuid OT NpUpoasl BemlecTB. Bzaumopeiictue
pacTBOpOB THUOCYJbh(haTa HATPUS KOHIEHTPAIMM W TEeMIepaTyphl C PAacCTBOPOM CEPHOM KHCIOTHI.
MonenpoBaHue «KUIISILETO CIOS.

Hcnonb30BaHrne HEOpraHMYECKHX KaTaau3aToOpoB (Coieil jkene3a, MOAMJA Kallus) U MPUPOIHBIX
O00BEKTOB, COJEpXKAIUX KaTanaszy (CbIpoe Msco, KapTodenb) Uil pa3IoKEHHUs MEPOKCHAa BOAOPOAA.
B3aumopeiicTBue LMHKA C COJNSIHOW KHCJIOTOM HUTpAaToM cepebpa, Kak MPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTEIBHON peakmuii u peakuuu oOMeHa. KoHCTpyuHpoBaHHWE MOJENTH SIEKTPOIU3Epa.
BuneodpparMeHT ¢ MPOMBIIIIICHHONW YCTAHOBKH ISl TIOTYYCHHSI aTFOMUHUSL.

Jlabopamopnuwie onvimut. Vinmoctpauus npasuiia beprosuie Ha npakTUKe - IPOBEACHUE PEAKLIU C
oOpa3oBaHHEeM OcCajKa, raza W BOJbL. ['eTeporeHHbI KaTajau3 Ha TMpPUMEpPE Pa3NIOKEHHUs MEPOKCHAA
BOJIOPOJIa B TPHCYTCTBMH JMOKcuaa Mmapranna. Cmemienue paBHoBecus B cucteme Fe3* + 3CNS™ «»
Fe(CNS)3. HcmpiTanue HWHAMKATOPAMH CpEIbl PacTBOPOB COJEH pPa3aMUYHBIX THIOB. OKHUCIUTEIHHO-
BOCCTAaHOBUTEJbHASI peaklus U peakuus oOMeHa Ha NpHUMepe B3aUMOJIEHCTBUS PACTBOPOB cCyjb(aTa
menu (1) ¢ sxene3oM U pacTBOPOM MICTOYH.

Ilpakmuueckaa  padoma. Pemenue AKCIEPUMEHTATbHBIX 3a7a4 o Teme
«XuMuYecKas peakuus».

BewmecrBa 1 ux cBoiicTBa

Mertannbl. Ousnveckre CBOWCTBa METAUIOB, Kak (PyHKIMS MX CTpoeHHs. J[eneHune meTamioB Ha
TPYIIIBI B TEXHUKE U XUMUU. XUMUYECKHE CBOMCTBA METAJUIOB M AJICKTPOXUMUUYECKHUIN Psil HANTPSHKCHUH.
[TonsiTHE 0 MeTaNIOTePMHUH(ATIOMUHOTEPMUH, MATHUETEPMUU U JIP.).

Hemeranabl. buaaropoanbie raspl. Hemerammer  kak  okucnurenu. Hemeramnel  kak
BOCCTaHOBUTENH. Py anekTpooTpuniarensHocTy. MIHepTHBIE Wi 6J1aropoHbIE Ta3kl.

Kucnotel Heoprannueckue u opranudeckue. KucioTsl ¢ TOUKH 3peHUSI aTOMHO- MOJIEKYJISIPHOTO
yueHusi. KUCIIOThI ¢ TOUKM 3peHusi TEOPUU IEKTPOJIUTUUECKON Arccourannu. Kuciaorsl ¢ TOUKH 3peHus
MPOTOHHOM Teopuu. O0mKe XuMUYecKre cBoiicTBa kucioT. Kinaccudukanus Kucior.

OcHoBaHMsI HeOpraHm4veckue u opranumyeckue. OCHOBaHMS C TOUKM 3pEHUS ATOMHO-
MOJIEKYJISIpHOTO y4eHHs. OCHOBaHMSI C TOYKM 3PEHUS TEOPHUH DJIEKTPOIMTUYECKON TUCCOLMAIUU.
OcHoBaHMSI ¢ TOYKH 3peHUsI MPOTOHHOH Teopuu. Knaccudukaius ocHoBaHUM. XWMHUECKHUE CBOMCTBA
OpPraHMYECKUX U HEOPraHWYECKUX OCHOBAHUHU.

AM¢oTepHble coeUHEHUS] HEOPraHWYecKue M opraHmveckue. Heopranmueckue ampoTepHbIe
COEMHEHMS: OKCUIBl U TUIAPOKCUIBI, - HMX CBOHCTBA U MOdy4deHHE. AMQOTEpHbIE OpraHUYECKHe
COEIMHEHMS Ha MPUMepe aMUHOKHCIIOT. [lenTuasl u nentuaHas CBs3b.

Coau. Knaccudukarus coneit. JKECTKOCTh BoABI U coco0bI €€ ycTpaneHus. [lepexon kapOoHaTa B
rupokapOoHatr u o0patHo. O0IIKe XUMHUYECKUE CBOMCTBA COJIEH.

Hemoncmpayuu. Kommexims  MeTajuios. Konmexknust  HeMeTaJLIOB. BzaumogeiicTBue
KOHILICHTPUPOBAaHHOM a30THOM KHCIOTBI C MeAblo. Bcembllika TepMUTHOM cmecu. Bcemblika 4épHOro
opoxa. BeITeCHEHUE TAIOT€HOB U3 UX PACTBOPOB IPYTHMH rajJOr€HaMH.

B3aumoselicTBue mapoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJISTHOM KUCIIOTHI U aMMHaKa («IpiM 0e3
orHs»). [lonmydeHne aMMuaka U U3y4eHHE €ro CBOMCTB. PaznmuyHbie ciydad B3auMOJICHCTBUS PACTBOPOB
COJIEH aTOMHUHMA CO ENOUBI0. [lomydeHne »kECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.
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Jlabopamopusie onvimot. [lonydeHrne HEPACTBOPUMOIO THIAPOKCHUIIA W €r0 B3aMMOJICHCTBHE C
kucioroil. MccnenoBanue KOHLICHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHCIIOT KalelbHbIM
METOJIOM TpHU UX pa3daBieHuu BoaoH. [lonyueHune am(poTepHOro ruapOKCHUIa U U3YyYEHHE €r0 CBOMCTB.
[IpoBencHNEKAUECTBEHHBIX PEAKIIUH 110 OIIPEIEICHUIO COCTaBa COJIH.

Ilpakmuueckaa paboma. PelieHune 5>KCIIEPUMEHTAIbHBIX 3agad 1o Teme «BemecTtBa M uX
CBOMCTBa».

XuMHus ¥ cCOBpeMeHHOoe 00111eCTBO

IMpousBoacreo ammuaka M MeTaHoJa. [IoHATHE O XMMHUYECKOW TEXHOJIOTUH. XHUMHYECKHUE
peakuuu B MPOM3BOACTBE aMMuaka U MetaHnosa. Obmas kiaccuukaMoHHas XapaKTepUCTHKa peakuui
CHUHTE3a B IMPOU3BOJICTBE 3TUX MNPOAYKTOB. HayuHble NMpPUHLMIIBI, JIEKAIIUE B OCHOBE IMPOU3BOJICTBA
amMMuaka 1 metaHoJsia. CpaBHEHHE 3TUX TPOU3BOJICTB.

XuMuyeckass IpaMOTHOCTbL KAaK KOMIIOHEHT O0O0uIell KYJbTYpbl 4ejdoBeka. MapkupoBka
YHIAaKOBOYHBIX MaTEpPHaNiOB, JJIEKTPOHMKH U OBITOBOW TEXHUKH, SKOJIOIMYHOTO TOBapa, MPOIYyKTOB
MUTAHUSL, STUKETOK 0 YXOJIy 32 OJEXKI0M.

Jemoncmpayuu. Monenb TPOMBIIIJICHHOW YCTaHOBKHM TMOJYYEHUS CEpPHOM KHUCIOTHL. Mojenb
KOJIOHHBI CUHTE3a aMMuaka. BugeopparMeHThI U CIIaif/ibl O CTETIEHH 3KOJIOTMYECKOM YUCTOTHI TOBApA.

Jlabopamopuvie onwvimel. VI3ydeHne MApKUPOBOK pPa3dUYHbIX BHUAOB IPOMBIIUICHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB.

TemaTuveckoe miaHupoBanue (0a30Bblil  YPOBEHb)
10 xnacc (14 B Hegenro, Bcero 35 4, u3 HUX 14 - pe3epBHOE BpeMs)

10 kacc
Ne Ha¥MEeHOBAHAE pa3NeNon Hanpasnenus Bocniutanus Bcero
- 4acoB
1. | [IpenmeT opraHU4ECKON XUMUHU. NuTennexktyanibHOE BOCIUTAHUE 2
Teopust ctpoeHus: OpraHMuecKux ConuanbHO-KOMMYHUKATHBHOE
coequHenuii A. M. bytieposa BOCIIUTaHUE
2. | YrieBonopo/ibl U UX IPUPOTHBIE YMCTBEHHOE BOCIIUTaHHE 12
HMCTOYHUKU 3nopoBnecOeperatoiiee
BOCIIMTAHHE
3. | Kuciopon- u a3orcoepxariue HHTemiexTyaabHOE BOCIIUTAHUE 14
OpraHUYECKHE 3nopoBbecOeperatoliee
COEIMHEHUS BOCIIUTaHHE
4. | Opranuyeckast XMMHUsl U OOILIECTBO WHTennexkTyalbHOE BOCIIUTAaHUE 5
3nopoBnecOeperatoiiee
BOCIIMTAHHE
DCTETHYECKOE BOCIIUTAHHE
5. | IloBropenue u 06001IeHIE KypCa. YMCTBEHHOE BOCIIUTaHHE 1
[TogBenenue UTOroB yueOHOTO TO/I1a. ConmanbHO-KOMMYHUKATHBHOE
BOCIIUTaHUE
6. | Pe3sepBHOE Bpems 1
Bcero: 354
11 kaace
11 xnacc (14 B Hepento, Bcero 35 4, u3 Hux 14 - pe3epBHOE BpeMsi)
Ne H HampaBnenue BociuTanus Beero
i a3BaHME pa3zesioB 4ACOB
1. | Crpoenue BeuiecTs HHTennexTyanbHOE BOCIIUTaHUE 9
2. | XUMHYECKHUE peaKInu 3nopoBbecOeperaroniee 12
BOCIIUTaHUE
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VYMCTBEHHOE BOCIUTAHUE

BemecTBa 1 X cBOMCTBaA YMCTBEHHOE BOCIIUTaHUE 9
3nopoBbecOeperatoiiee
BOCIIMTAHUE
XumMusa u COBPEMEHHOE o01ecTBo I/IHTCHHGKTyaJIBHOG BOCIHTAHUEC 3
3nopoBbecOeperaroiiee BOCIUTaHHE
[ToBTOpEeHME 1 000OIIIEHNE KypCa. YMCTBEHHOE BOCITUTAHHE 1
[TonBenenue UTOroB yueOHOrO roja.
Pe3epBHOE Bpems 1
Bcero: 354
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