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IIpeaMeTHBIE pe3ybTATHI OCBOECHUSI MPOTPAMMBbI 110 XUMHHU

B comepxxanum [maHHOrO Kypca MPEACTAaBICHbI OCHOBOIOJIATAIOIINE
XUMUYECKUE TEOPETUUECKUE 3HAHUS, BKITIOUAIOIINE U3YUEHHE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHS, MPOTHO3HPOBAHUE CBOWUCTB
BEILIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKUX IPEBPALICHUN U IIyTeH
yIpaBICHUS UMH B LEJISAX MOJYYEHHUS BEIIECTB U MaTEPHUAJIOB.

TeopeTndeckyro OCHOBY H3YyUYCHHUS! HEOPTraHUYECKOM XHUMHUHM COCTaBJISIET
aTOMHO-MOJIEKyJIsipHOe yueHue, Ilepuommueckunn 3axkon [[.JI. MenneneeBa c¢
KpaTKUMU CBEJICHHSIMU O CTPOCHUM aToMma, BHUJAX XUMHUUYECKOW CBS3H,
3aKOHOMEPHOCTSAX TIPOTCKAHWS XUMUUYECKHUX peaknuid. B wu3yueHunm Kypca
3HAYMTENIbHAS POJIb OTBOJUTCS XUMHUYECKOMY OKCIEPUMEHTY: MPOBEICHUIO
MPaKTUYECKUX U JaOOpaTOpPHBIX paldOT, OMHCAHUIO PE3yIhTATOB YYCHHUUYECKOTO
AKCTIIEPUMEHTA, COOJIFOICHUIO HOPM U TIpaBUJI O€30MacCHOM pabOThl B XUMHUUECKOM
1ab0paTopuu:

1) ymenue 0603Ha4aTh XUMHYECKUE PJIEMEHTHI, HA3bIBATh UX U XapaKTEPU30BaTh HA
ocHoBe nosioxenus B [lepuoanueckoit cucreme /. M. Menneneena;

2) ¢hopmynuposarue N3yICHHBIX MIOHATHI: BEIIECTBO, XUMUUECKUI IJIEMEHT, aToOM,
MOJIEKYJia, UOH, KaTHOH, AHMOH, MPOCTOE€ U CIOXKHOE BEIIECTBO, XHMMHUYECKas
peakiusi, BUJIbl XAMUYECKUX PEaKIUi U T. I1.;

3) onpeoenerue o popmyiiaMm coCTaBa HEOPTraHMYECKUX U OPTAaHMYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XMMHUYECKUX AJIIEMEHTOB WU CTENIEHHU UX OKUCIICHHUS;

4) nonumanue WHGOPMAINH, KOTOPYIO HECYT XMMHYECKHE 3HaKU, (HOPMYJbl U
YpaBHEHUS;

S) ymenue knaccuguyuposames MPOCTbIE (METANIbl, HEMETAIbl, OJAropoHBIE
raspl) U CJOXXHbIE (OMHApHBIE COCAWHEHHUS, B TOM YUCJIE U OKCHJBI, a TaKKe
THAPOKCUIBI — KHCIOTHI, OCHOBaHHS, aM(OTEpPHBIE THAPOKCHUIBI M COJIH)
BEILIECTBA;

6) dopmyruposanue IlepuonM4ecKOro 3aKOHA, O0O0BACHEHUe CTPYKTYpPbl H
uH(opMaim, Kotopyto Hece€T [lepuoanueckas cucteMa XMMUYECKUX 3JIeMEHTOB /.

N. MenpneneeBa, packpvimue 3Hadenus [leppoandeckoro 3akoHa;



T) ymenue xapaxmepuzoeams CTPOSHHUE BEIIECTBA — BUbl XUMUYECKUX CBSI3EU U
THUIIbI KPUCTAIUTUYECKUX PEHIETOK;

8) onucanue CTpOE€HUSI aTOMOB XHMHUUYECKHX 3JeMEHTOB No 1—20 u Ne26 wu
omoobpasicenue UX C TOMOIIBIO CXEM;

9) cocmasnenue Hpopmyi1 OKCUI0B XUMHUUECKUX JIEMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCHUJIOB,;

10) nanucanue CTPYKTYpHBIX (OPMYIT MOJEKYJISIPHBIX COSTUHEHUN U (OPMYIBHBIX
€JIMHUI] HOHHBIX COCJIMHEHUH 110 BAJICHTHOCTH, CTEIICHSIM OKUCIICHUS WM 3apsjiaM
HOHOB;

11) ymenue gpopmynruposams OCHOBHBIE 3aKOHBI XUMUU — IOCTOSIHCTBA COCTaBa
BEILECTB MOJIEKYJISIPHOTO CTPOEHUS, COXPAHEHHS MACChI BELIECTB, 3aKOH ABOTaJIpo;
12) ymenue ¢opmyruposams OCHOBHBIE TOJOXKEHHUSI ATOMHO-MOJIEKYJISPHOTO
YUCHHS U TEOPHUH JICKTPOJTUTUUECKON TUCCOINAINY;

13) onpeodenenue npu3HAKOB, YCIOBUI MPOTEKAHUS W MPEKPANICHUS XUMHUYECKUX
peaKiuu;

14)  cocmaeénenue  MOJEKYNSIPHBIX  YpPaBHEHMH  XMUMHUUYECKUX  PEaKIUU,
NOJNTBEPKAAIONINX  OOIIME  XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BELIECTB M OTPAXKAIOIINX CBSI3H MEXAY KiIacCaMU COEIUHEHUI;
15) cocmasnenue ypaBHEHHI peakiiui ¢ y4acTHEM AJIEKTPOJIUTOB TAKKE U B MOHHOMU
dopme;

16) ompeoenenue MO XUMHYECKUM YPABHEHHUSIM MPUHAIJICHKHOCTH pEAKIUN K
ONpEeIeIEHHOMY THUITY WJIH BUIY;

1'7) cocmaenenue ypaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA C
MTOMOIIFIO METO/IA DJIEKTPOHHOTO OallaHca;

18) npumenenue NOHATUN «OKHUCIEHUE» U «BOCCTAHOBIICHUE) ISl XaPAKTEPUCTUKH
XUMUYECKUX CBOMCTB BEIIECTB;

19) ompeodenenue ¢ TNOMOIIBIO KAUYECTBEHHBIX pPEaKUMM XJIOpua-, cylbdar- u
KapOOHAT-aHUOHBI U KATHOH AMMOHHUS B pacTBOPE;

20) 06vsicheHue BIUSIHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKUX PEAKIINIA;



21) ymenue xapaxkmepuszosamsv TOJOXKEHUE METALIOB W HEMETAJIOB B
[lepuoauyeckoit cucteMe JIEMEHTOB, CTPOCHUE UX aTOMOB U KPUCTAJUIOB, O0IHe
bu3nYecKue U XUMHUECKUE CBOMCTBRA;

22) o0bvsaAcHeHue MHOTOOOpa3usi MPOCTBHIX BELIECTB SBJICHUEM AaJUIOTPOIHUHU C
yKa3aHUueM €€ IPUYUH;

23) ycmauosienue PANMUUNA  TUAPO-, TMHUPO- U IJIEKTPOMETAJUIYPTUH U
ULIIOCMpUposane WX TPUMEPAMHU TMPOMBIIUICHHBIX CIOCOOOB  IMOJTYYCHHUS
METaJlIoB;

24) ymenue oasame 0011y10 XapaktepucTuky semeHToB I, I, VIIA rpymm, a Takxke
BOJIOPO/JIa, KUCIOPO/Ia, a30Ta, cephl, hocopa, yriepoaa, KpeMHuUs: 1 00pa30BaHHbIX
UMU TIPOCTHIX BEIICCTB W BAXKHEHIIUX COCIMHEHUHN (CTpPOCHHME, HAXOXICHUE B
pupo/ie, oTyueHue, puznueckue 1 XuMUYeCKue CBOMCTBA, IPUMEHEHHUE);

25) ymenue onucvléams KOPPO3UIO METAIUIOB M CIIOCOOBI 3aIIUTHI OT HEE,;

26) ymeHue npou3800ums XUMHYECKHE PACUEThl C HUCIOJIb30BAHUEM IMOHSATUMN
«MaccoBas J0JIs BEIIECTBA B CMECHY, «KOJIMYECTBO BELIECTBAY, «MOJISIPHBIA 00BEM»
o opmysiaM U ypaBHEHUSIM peaKkluii;

27) onucanue CBOWUCTB U MPAKTUYECKOTO 3HAYEHUSI HM3YYEHHBIX OPraHUYECKUX
BEILECTB;

28) @winonneHue OOO3HAYCHHBIX B MPOrpamMMe HKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPraHUYECKUX BEIIECTB M0 COOTBETCTBYIOLIUM MPU3HAKAM;

29) cobmwooenue TpaBwi Oe30macHOM PpabOTBl B XHUMHYECKOM KaOWHETE

(maboparopun).

BorinyckHHMK Ha Yyriiy0JIeHHOM YPOBHE HAYYUTCS:

— packpbiBaTh Ha MpPUMEpPaxX pOJb XUMHUU B (POPMHPOBAHMU COBPEMEHHOU
HAay4YHOU KapTHHBI MUpPa U B IPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b
MEXIY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKAMH;

—  WUIIOCTPUPOBATHh HA MPHUMEPAX CTAHOBICHUE U DBOJIONUIO OPTraHUYECKOU

XMMHUH KaK HAYKHW Ha Pa3/IMYHbIX HCTOPHUICCKUX I3TAllaX €€ pa3BUTHUA,



— YCTaHAaBJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMHUYECKUX HJIEMEHTOB M MEPUOJMYECKHMM H3MEHEHHEM CBOWCTB XUMHYECKUX
AJIEMEHTOB W HX COCIMHEHHN B COOTBETCTBUU C MOJIOKEHHEM XHMHUYECKUX
3JIEMEHTOB B IEPUOJUUYECKON CUCTEME;

— AQHAIU3UPOBATH COCTAaB, CTPOCHUE U CBOWCTBA BEIIECTB, HPUMEHSS
MOJOXXEHUS  OCHOBHBIX  XMMHWYECKHUX  TEOpPUH: XHUMHUYECKOTO  CTPOCHUS
Ooprann4eckux coeauHenniit A.M. BytiepoBa, CTpoeHUs aTOMa, XUMUYECKOH CBSI3H,
AJEKTPOJUTHYECKON JUCCOLMALMM  KHUCJIOT M OCHOBAHWW; YCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY CBOWCTBAMM BEILIECTBA U €r0 COCTAaBOM M
CTPOCHHEM;

— TPUMEHSTHh IPaBUJIa CUCTEMATUYECKON MEXIYHAPOIHON HOMEHKJIATYPhI KaK
CpeACTBa pa3InyeHUs U UICHTU(UKAIIUUA BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBbIE (OPMYJIbI HEOPTraHUYECKUX U
OpraHMYecKUX BEIIECTB KaK HOCUTENel MH(OpMaluu O CTPOCHUU BEIIECTBA, €ro
CBOMCTBaX M MPUHAJICKHOCTU K ONPENICTIEHHOMY KJIACCY COECIUHEHUI;

— OOBSICHATH TPHUPOAY M CIOCOOBI O00pa3oBaHUS XUMHUYECKOH CBS3H:
KOBaJICHTHOM (TOJIIPHOM, HEMOJISPHOM ), HOHHOM, METAJIIIMYECKOM, BOJOPOTHOMN — C
LEJBIO OMPEAECICHUSI XUMUUECKON aKTUBHOCTHU BEILIECTB;

—  XapakTepu3oBaTh (U3MUECKHE CBOWCTBA HEOPTraHWYECKUX M OPTaHUYECKUX
BEIIECTB M YCTAHABIIMBATh 3aBUCUMOCThH (DU3MYECKUX CBOWCTB BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PELIETKY;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HU3MEHEHHHM XUMHUUYECKHX CBOWCTB
MIPOCTHIX BELIECTB, BOJOPOAHBIX COEAUHEHUH, BBICIIIMX OKCHUJIOB U TUAPOKCHJIOB;

— TPUBOJUTH NMPUMEPHI XMMHUYECKUX PEAKLNM, PACKPBHIBAOIIMX XapaKTEPHBIE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUMX M OPraHMYECKHX BEIIECTB H3YYEHHBIX
KJIACCOB C TENIbI0 UX HIECHTU(UKAIUU U O0BICHEHUS 00JIaCTH TPUMEHEHUS;

— ONpeAesisiTh MEXAaHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIIOBUM IPOBEICHUS
pEaKUUH U MPOTHO3UPOBATH BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKUX PEaKIUN Ha

OCHOBE THIIa XMMHUYECKOM CBSI3U U aKTUBHOCTHU pe€arcHToOB,



— YCTaHaBJIMBATh 3aBHUCUMOCTh PEAKIIMOHHOW CHOCOOHOCTH OpPraHHYECKUX
COCMHEHUN OT XapakTepa B3aMMHOTO BIIMSIHHAS AaTOMOB B MOJIEKYJAX C LEIbIO
MPOTHO3UPOBAHUA MPOTYKTOB PEAKIINH;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIMU U CMEIICHUS
XUMHUYECKOTO PABHOBECUS OT pAa3IUYHBIX (HaKTOPOB C IIEJIbIO OIpeeiacHus
ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUSI XUMUYECKUX ITPOIIECCOB;

— YCTaHAaBJIMBATh N€HETHMYECKYIO CBSI3b MEXIY KJIacCaMU HEOPTaHUYECKUX U
OpraHWYeCKUX BEIIECTB IS OOOCHOBAaHUSI TPUHIUIIUAIBHON BO3MOXXHOCTHU
MOJIyYCHUS HEOPTaHWYECKUX U OPraHMYE€CKUX COCIMHEHUM 3aJJaHHOTO COCTaBa U
CTPOCHHUS;

— mnox0upaTh peareHThl, YCIOBHUS U ONPEACNATh NPOIYKTHl PEaKIIui,
MO3BOJISIIOIIMX ~ peajnu30BaTh JIAOOpPATOpPHBIE U  MPOMBIILICHHBIE  CIIOCOOBI
MOJTYYCHUS] BAXKHEUIIIMX HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;

— OIpedessATh XapakTep CPeAbl B pe3ysbTaTe T'MAPOJIN3a HEOPraHWYECKUX U
OpPraHMYeCKUX BELIECTB MW IIPUBOJAUTH IPUMEPHI THUAPOJIM3a BEIIECTB B
MOBCEIHEBHOM >KM3HM 4YEJIOBEKa, OHOJOTMYECKUX OOMEHHBIX IIpolleccax u
IIPOMBIIUIEHHOCTH;

— IIPUBOJUTH IIPUMEPBI OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUU B
IIPUPOJIE, TPOU3BOJACTBEHHBIX IPOLECCAX U KUZHEAECATEIBHOCTA OPraHU3MOB;

— O0OOCHOBBIBATh  NPAKTUYECKOE  HCIOIH30BAHME  HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB U UX PEAKIU B IPOMBIIUIEHHOCTH U OBITY;

—  BBIIOJHATh XUMUYECKAW SKCIIEPUMEHT 110 PACIIO3HABAHUIO U IOJYUYEHHUIO
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, OTHOCAIIUXCA K Pa3IMYHBIM KJIacCaM
COEIMHEHU, B COOTBETCTBUU C MPABWIAMHU U MpPUEMaMHU O€30MacHOW paboThI C
XAMHYECKUMU BEIIECTBAMH U TaOOPATOPHBIM 000PYAOBAHUEM;

— TPOBOJUTH PACUETHl HA OCHOBE XUMHUYECKUX (POPMYIT B YPaBHEHHUI PeaKITHii:
HaxXO0XJICHUE MOJICKYJISIPHOM (OpMYJIbI OpPraHMYECKOro BEIeCTBA IO €ro
IJIOTHOCTH M MACCOBBIM JIOJIAIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WU MO
MPOJYKTaM CrOpPaHUs; pacueTbl MAaCCOBOM J0JHU (MAcChl) XUMUYECKOTO COCTMHEHUS

B CMECH; pacueTbl Macchl (00bEeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIUH,



€CJIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); pacUeThl MACCOBON WU
00bEMHOM JIOM BBIXOAA MPOAYKTAa PEAKIUH OT TEOPETHUYECKH BO3MOXKHOTO;
pacueTsl TemioBoro 3 (deKxTa peakiuu; pacueTbl 00bEMHBIX OTHOIICHUHN Ta30B MpU
XUMUYECKUX PEAKIIUAX; pacueThl Macchl (00beMa, KOJIMUeCTBA BEIIECTBA) MPOIYKTa
pEaKInM, €CIIU OJHO U3 BEILIECTB JAHO B BUJIE pACTBOPA C OMPEICICHHON MacCOBOM
J0JIEN PACTBOPEHHOTO BELIECTBA;

—  HCIOJb30BAaTh METO/Abl HAYYHOI'O ITIO3HAHMUS: AaHAIU3, CHHTE3, MOJICIMPOBAHUE
XUMUYECKUX TPOIECCOB U SIBJICHUN — MPHU PEIICHUU y4eOHO-UCCIIeI0BATEIBCKUX
3a/1ad 10 U3YYCHUIO CBOWMCTB, CIIOCOOOB TMOJYYEHHS U PaclO3HABAHUS
OpraHUYECKUX BEIIECTB;

— BIQJCTh MpaBWJIaMH O€30MacCHOr0 OOpaIICHUS C EAKUMH, TOPIOUYMMH U
TOKCUYHBIMU BEIIECTBAMH, CPEJACTBAMU OBITOBON XUMUU;

— OCYHIECTBIISATH  IMOWUCK XUMHUYECKOM HHPOpMAIMM TI0  Ha3BaHMSIM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIiaM BEIECTB;

— KpUTHUYECKH OLEHHWBATh M MHTEPIPETUPOBATh XMMHUYECKYI0 WH(OpPMAIIHIO,
cCollepKaIllylocs B COOOIIEHMSIX CpEACTB MAaccoBOM HWHpOpMaIMKM, pecypcax
NHuTepHeTa, HAYYHO-NIOMYJISIPHBIX CTAThSIX C TOYKHU 3PEHHSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJSIX BBISIBICHUA OIIMOOYHBIX CYXKIECHUH M (POpMUPOBAHUS
CcOOCTBEHHON MO3UIINY;

— yCTaHaBIMBATh B3aMMOCBSI3M MEXIY (akTaMd W Teopued, NMPUUYMHON U
CJIEICTBUEM TPHU aHAIN3€ MPOOJIEMHBIX CUTyallii 1 0OOCHOBAHUH MPUHUMAEMBIX
pPEILICHUI Ha OCHOBE XMMHUYECKUX 3HAHU;

— TMPEACTABISATh IYTH PEIIEHUS TJIOOAIBHBIX MPOOJEM, CTOAIMIUX Tepes
YeJIOBEUYECTBOM, M TMEPCIEKTUBHBIX HANpaBICHUW PA3BUTHS XHUMHUYECKUX
TEXHOJOTHH, B TOM YHUCJIE TEXHOJOTMH COBPEMEHHBIX MATEPUAIOB C Pa3IMYHOU
(GYHKITMOHAIPHOCTHIO, BO300OHOBIISIEMBIX HMCTOYHHKOB CBHIPBS, IMEpepabOTKH U

YTHIK3alui ITPOMBIIIICHHBIX U OBITOBBIX O0TXOA0B.

BLIHyCKHI/IK Ha yFJIyﬁJIeHHOM YPOBHE MOJYYHUT BOZMOKHOCTHb HAYIUTDLCSH.



— ¢opmynuposams  yerb  UCCIEO08aHUSA,  6bIOBUSAMbL U NPOGEPAMDb
9KCNEPUMEHMAIbHO 2UNOmMeE3bl O XUMUYECKUX CEOUCMBAX 8euecme HaA OCHOBE UX
cocmasa u cmpoeHus, UX CHOCOOHOCMU 6CMYNAmv 6 XUMUYECKUe peaxkyuu, o
xapaxmepe u npoOOYKmMax pasiuyHblX XUMUYEeCKUX peaxkyuil;

—  CaMOCMOAmMEeNbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHNDL C
cobnooenuem npasuil 6e30nacHol pabomel ¢ Gewecmeamu u 1a6OpamopHvim
0bopyoosanuem,

—  UHmMepnpemuposamsv OaHHble O COCMAse U CMPOeHUU 8eujecms, NoLyYeHHble
C NOMOWBIO COBPEMEHHBIX (PUIUKO-XUMULECKUX MEMOO08,

—  Onucwvleamv COCMOAHUE DJIeKMPOHA 6 aMmoMe HA OCHO8E COBPEMEHHbIX
K8AHMOBO-MEXAHUYECKUX NPeOCMABIeHUll 0 CMpoeHuu amoma Ol 00bACHeHUs
Dpe3yIbmamos CneKmpaibHO20 AHAIU3A BeUleCm8;

—  Xapakmepuzo8amv  poib  A30MOCO0EPHCAUUX — 2eMePOYUKTUYECKUX
COeOUHeHUll U HYKIeUHOBLIX KUCIOM KAaK BAXNCHEUWUX OUOL0SUYECKU AKMUBHBIX
geujecms;

- NPOCHO3UPOBANY B03MONCHOCMb npomexkaHus OKUCTUMENbHO-
B80CCMAHOBUMENbHBIX — DeaKkyuil,  Jexcawux 6  OCHO8e  NPUPOOHBIX U
nPOU3B0OCMBEHHBIX NPOUECCOS.

Yray0JieHHbIH YPOBEeHb

OCHOBBI OPraHUYeCKOM XUMHH

[lossBneHHe W pa3BUTHME OPraHMYECKOW XUMHUHM Kak Hayku. IIpenmer
OpPraHM4YeCKOM XWMMHHU. MECTO M 3HAYEHHE OPraHWYEeCKOM XHMHUHU B CHUCTEME
€CTECTBEHHBIX HaAyK. B3aMOCBS3b HEOPraHUUECKUX U OPraHUYECKHUX BEIIECTB.

XHUMHYECKOE CTPOCHUE KAK NOPSAOK COEIMHEHHS aTOMOB B MOJIEKYJE
COTJIACHO UX Baj€HTHOCTU. OCHOBHBIE MOJ0KEHUSI TEOPUH XUMUYECKOT'O CTPOEHUS
opranndeckux coenuHeHnii A.M. bytiepoBa. YriaepoaHblil CKEJIET OpraHndeCcKou
MOJIEKyJIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
XUMHYECKOTO CTpOeHusT Mojekyl. M3omepus wu wusomepnl. Ilondatue o

dyHkuvoHanbHOM  Tpymnme.  [lpuHmuner  kiaccupuKayMd  OPraHUuYECKUX



COeIMHEHUN. MexayHapoaHass HOMEHKJIAaTypa U NPUHUOUIBI 00pa30BaHUS
HAa3BaHUN OPTraHUYECKUX COCITUHECHUN.

Knaccudukanus v 0COOCHHOCTHM OpPraHMYECKUX peakuuid. PeaknuoHHbIe
HeHTpbl. [lepBOoHAYaNbHBIE MOHATHUS O THUIAX W MEXaHU3Max OPraHUYECKUX
peakuuii. ['OMOJUTHYECKMM U  TETEPOJIMTUYECKUN  pa3pblB  KOBAJICHTHOU
XUMHYECKOW CBsi3u. CBOOOJHOpaJMKANIBHBI W HMOHHBIA MEXaHU3Mbl pPEAKIUU.
[lonsiTue o Hykeoduie u anexTpoduie.

AnkaHbl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa.
sp’-rubpuanzanus opoutaneii aToMoB yriepojaa. 'OMOJOrndeckuid psia u oomiast
dopmyna ankanoB. CuctemaTHdeckas HOMEHKJIATypa alKaHOB W DPaJHUKaJIOB.
N3omepust  yriepogHoro — ckenera.  Pu3umyeckne  CBOWCTBA  aJKAHOB.
3aKOHOMEPHOCTH H3MEHEHUs (U3UYECKUX CBOWCTB. XHMHMUYECKHE CBOWMCTBA
aJIKaHOB: FaJJOT€HUPOBAHUE, IETUIPUPOBAHNE, TEPMUUYECKOE PA3II0KEHUE, KPEKUHT
KaK CrocoObl TMOJY4YeHUs BaXXHEHIIMX COENMHEHWA B OPraHMYECKOM CHUHTE3€.
['opeHne ankaHOB Kak OJUH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBIIUIEHHOCTH
u ObiTy. M3omepuzanus kak crmocod MOJyYeHHs BBICOKOCOPTHOTO OEH3HHA.
MexaHu3M peakiud CBOOOTHOPAIUKAIBHOTO 3amelieHus. [lonydeHue alikaHoB.
Peakuus Bropra. Haxoxnenue B mpupojie ¥ IPUMEHEHUE aJlKaHOB.

Huknoankansl. CTpoeHue MoJeKyl IukiIoankaHoB. OOmas Qopmyna
nukinoankaHoB. Homenknatypa unuknoankaHoB. M3oMepusi LHKIOANIKaHOB:
YTJIEPOJAHOTO CKEJeTa, MEXKIIacCOBasi, MPOCTPAHCTBEHHAS (yuUc-mpanc-u30MepHsl).
Cnemuduka CBOWCTB IMKIOAJIKAHOB C MajblM pa3MepoM IWKiIa. Peakiuun
MIPUCOEIUHEHHUS U PAJUKAIBHOTO 3aMEIICHHUS.

AnKeHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ATHIICHA.
sp?-ruOpuausanys opouTagell aToMOB yriIepoaa. G- U TM-CBA3U. [ oMonorudeckuii
psan u obmas dopmyna ankeHoB. HomeHkmarypa ankeHoB. M3oMepus aiKeHOB:
YIIEPOJHOT O CKEJETa, MOJI0KEHUS KpaTHOU CBSA3H, IPOCTPAaHCTBEHHAs (Yuc-mpanc-
n3omepus), MexkinaccoBas. Ddusmueckue CBOWCTBA  alkeHOB. Peakmuu
ANEKTPOPUIBHOIO MPUCOEAUHEHUS] KaK CIOco0 mMoidydyeHus (YHKIHOHAIbHBIX

MPOU3BOAHBIX yIIIEBOAOPOJAOB. IIpaBuino MapKOBHUKOBA, €ro 3JIEKTPOHHOE



obocHoBanue. Peaknuu okucieHus u nonuMmepusanuu. [lonmudTuineH kak
KPYIMHOTOHHAXHBIA MPOAYKT XHUMHUYECKOTO MpPOU3BOJACTBA. [IpOMbIlIEeHHBIE U
nabopaTtopHbie CIOCOOBI MONYy4YeHUsI ankeHoB. [Ipasuno 3aiiyesa. llpumeHeHue
AJIKECHOB.

Ankanuensl. Knaccudukamnus aakaaueHOB MO B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsA3ed B Mosiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHMSI  COMNPSDKEHHBIX  ankaaueHoB. OOmias  dopmyna  ankaJaueHOB.
Homenknatypa u wuzomepusi ankajaueHoB. DU3MYECKUE CBOICTBA alKaJUCHOB.
XUMHUYECKHE CBOMCTBA aJKaJUCHOB: PEaKIUU MPUCOCIUHCHUS (TUAPUPOBAHUE,
raJloreHupoBaHue), ropenus u nonumepuszanuu. Bxmag C.B. Jlebenea B
MOJIydeHUE CHUHTETUYECKOro Kaydyka. Bynkanuzamuss kaydyka. Pesuna.
MHoroo0pa3ue BUJIOB CUHTCTHMYECKHX KAaydyyKOB, MX CBOMCTBA U MPUMECHEHUE.
[Tony4yenue ajkaaueHoB.

AJKHHBL. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIBI
aleTHIeHa. sp-rTuOpuan3aIms opouTaieil atToMoB yriepoaa. ['omonorudeckuii psij
u obmas gopmyna ankuHoB. Homenknarypa. M3omepus: yriepoaHOro CKeJeTa,
IIOJIOKEHUSI KPAaTHOM CBsI3M, MeXKiaccoBas. Duznueckue CBOWCTBA aJIKHHOB.
XVMMHUYECKHUE CBOMCTBA AIKUHOB: PEAKIIUU MIPUCOEIUHEHUS KaK CIIOCO0 MOIyYeHUS
NOJIUIMEPOB U APYTUX IMOJE3HBIX NPOAYKTOB. Peakyuu 3amewenus. I'opeHue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IJIAMEHH JIsl CBAPKU U PE3KH
MetaioB. [lonydeHue aneTwieHa TUPOIU30M METaHa W KapOWIHBIM METOJIOM.
[IprumeHeHue aneTuieHa.

Apensl. Ucmopusi omkpwvimus 6ensona. COBpeMEHHbBIE MPEACTABICHUS 00
ANIEKTPOHHOM ¥ TMPOCTPAHCTBEHHOM CTpoeHuu OenH3ona. M3omepus w
HOMEHKJIaTypa TomojioroB Oen3oma. OOmas ¢opmyna apeHoB. Dusnyeckue
cBOMCTBa OeH30y1a. XMMHYECKHE CBOMCTBA OCH30JIa: PEAKIMU JJIEKTPOPUIHLHOTO
3aMenieHus (HUTpOBaHUE, raJJOreHUPOBaHNE) KaK CIIOCO0 MOJMYYEHUS] XUMHYECKUX
CPEACTB 3alllUThl PACTCHUI; MPUCOEAUHEHHUS (TUIPUPOBAHUE, TaJOTCHUPOBAHUE)
KaK JI0Ka3aTelIbCTBO HEMPEJEIbHOr0 XapakTepa OeH3oisia. Peakiusi ropeHwusl.

[lonyuenune Oenzona. OcobeHnHocmu Xumuyeckux ceoiicme mosyonda. BzauMmuoe



BIUSHUE AaTOMOB B MoJekyine Touyona. Opuenmayuonnvie 3ghgexmul
3amecmumerneu. [IpumMeHeHue TOMOJIOTOB O€H307a.

Cmmptel. Knaccudukanus, HOMEHKJIaTypa CIUpToB. ['oMoJorndeckuii psg u
obmiast opMyna TMpeaelbHBIX OJHOATOMHBIX CIHPTOB. M3omepus. duszmdeckue
CBOWMCTBA TMpENCIbHBIX OJHOATOMHBIX CHUPTOB. BomopomHas CBs3b MEKIY
MOJICKYJJaMH W €€ BIIMSHHEC Ha (U3MYECKHE CBOWCTBA CIHUPTOB. XHMHYCCKHE
CBOWMCTBA: B3aUMOJICCTBHE C HATPHEM KakK CIOCOO YCTAHOBJICHHUS HaJIUYHS
THJIPOKCOTPYIIIHI, C TAJOT€HOBOIOPOAAMH KaK CIIOCO0 MOTYYESHHs paCTBOPUTEINECH,
BHYTPHU- M MEXKMOJCKYJISpHAs JIeruaparanus. Peakius TOpPEHHs: CIHPTHI Kak
TornBo. [lomyueHne aTaHoa: peakius OpOKESHHS TIIFOKO3bI, TUAPATAINS STHIICHA.
[IpumeHneHne MeTaHonma W dTaHONA. DUIKMOIOTHYECKOE ICHCTBHE METaHOJa |
ATaHOJIa Ha OPraHW3M YeJIOBEKa. DTHJICHIJIMKOJIb U TJIMIICPUH KaK MPEICTaBUTEIH
NpeIeTbHBIX MHOTOATOMHBIX CITUPTOB. KayecTBeHHas peakius Ha MHOTOATOMHBIC
COUPTBI W €€ TMpPUMEHEHHE [Jisi paclo3HABaHUS TIUIEPUHA B COCTaBe
KOCMETHYECKUX cpencTB. lIpakTuyeckoe NpPUMEHEHHE OSTWICHIJUKOIS H|
TJIULIEPUHA.

®enon. Ctpoenue Monekynbl (eHona. B3aumHoe BIusHHE aTOMOB B
Mosiekyne (eHonma. dusznueckue CcBOWCTBAa (¢eHonma. XHUMHUYECKUE CBONCTBA
(peakiuu ¢ HaTpueM, THUIPOKCHUIOM Hatpus, Opomowm). Ilomydenue deHoma.
[Tpumenenue dhenona.

Anpaerunsl U KetoHbl. Knaccudukamus anpaeruioB u ketoHoB. CTpoeHue
MpEeNeNbHbIX  aJbJACTUIOB. OJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE
KapOOHWIIbHOM Tpyniibl. ['oMonorudeckuii psj, odmas GgopmMyna, HOMEHKIATYpa U
U30MEpUsl TMPEACHbHBIX  anpleruaoB. DU3NMYECKHE CBOWCTBA MPEICITbHBIX
aNbICTUAOB. XUMHUYECKHE CBOWCTBA TMPENETbHBIX aNbJICTHUIAOB: THIPUPOBAHNUC,
KaueCTBCHHBIE PEaKIMM Ha KApOOHWIBbHYIO Tpymmy (peakmus «cepeOpsHOro
3epkanay, B3aumojieiictBue ¢ rugapokcugom Menu (II)) m ux npumeHenue s
OOHapy>KeHUS TPENETbHBIX albJCTHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX.
[Tomy4yenue nmpeaenbHBIX alTbJETHIOB: OKUCIICHUE CIIUPTOB, THAPATAIIHS alleTUIICHA

(peakuust KyuepoBa). TokcuuHOoCTh anbaeruaoB. [Ipumenenue ¢opmanpaeruaa u



aneranpleruaa. ALETOH KakK IpPEICTaBUTENb KETOHOB. CTpPOEHHE MOJEKYIIBI
anetoHa. OcoOEHHOCTU peaklMu OKUCIEHUs alueToHa. [[puMeneHue aneroHa.

Kap6onosbsie kucnotsl. Kiaccupukauus u HOMEHKIATypa KapOOHOBBIX
kuciaoT. CTpoeHue TMpeAesbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIOT.
DNEeKTpOHHOE M  MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIBHOM  TPYIHIIBI.
['omonoruueckuit psia u obiast hopmyiia mpeaeabHbIX 0OJTHOOCHOBHBIX KAPOOHOBBIX
kucnot. Ou3znyeckue CBOMCTBA MPeeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
XUMHUYECKHE CBOMCTBA MPeeIbHBIX OAHOOCHOBHBIX KAPOOHOBBIX KUCIOT (pEaKIiu
C MeTaJylaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHMSIMH U  COJISIMHM) Kak
NOATBEPKJICHUE  CXOJCTBA C  HEOPraHMYECKMMM  KHcJIOoTaMu.  Peaknus
sTepuduKalid U ee oO0paTUMOCTh. BnusHue 3amecTuTeneil B YIrJIeBOJOPOIHOM
paaukaige Ha Cuily KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XHUMHYECKUX CBOMCTB
MYypaBbUHOW KHUCIOTHL. [lomydueHue mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKHCIICHHE aJIKaHOB, aJIKCHOB, IEPBUYHBIX CHUPTOB, aJIbJIETHU]IOB.
Baxueiimue mnpeacTaBuTeNd KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCyCHas H
OenszoitHas. Breicmme mnpenenbHble W HENpeNeibHbIE KapOOHOBBIE KHCIOTHI.
Onmuueckasa uzomepus. Acummempuyeckuu amom yeaepooa. llpumeHeHue
KapOOHOBBIX KUCIIOT.

Crnoxubie 3gupbl 1 xupbl. CTpoeHHE U HOMEHKJIATypa CIIOXKHBIX d()HUPOB.
MexknaccoBasi u3oMmepus C KapOOHOBBIMU KuciaoTraMu. CrocoObl TOTy4YEeHUS
CIOXHBIX 3(upoB. OOpaTUMOCTh peakimu dTepuduxanuu. [I[pumeHeHue cIoKHbIX
7(¢UpOB B MUIIEBON M MapdIOMEPHON MPOMBINIIEHHOCTH. JKUPBI Kak CIOKHBIC
7(GUpHI TIUIEPUHA W BBICIIUX KApOOHOBBIX KHUCIIOT. PacTHTENbHBIE M KUBOTHBIC
XKUPBI, UX cocTaB. OPU3NUECKUE CBOMCTBA JKUPOB. XMMUUYECKHUE CBOWCTBA KUPOB:
TUAPUPOBAHKE, OKHUCICHHE. [MIpONHM3 WIM OMBUIEHHE >XUPOB KaK CIOCO0
MIPOMBITINICHHOTO TIOJIYY€HHSI COJIEH BBICITUX KapOOHOBBIX KHUCIOT. [Ipumenenue
AKUPOB. MbLIIA KaK COJM BBICHIUX KapOOHOBBIX KUCIOT. MOoIIMe CBONCTBA MbLIA.

VYrnesoasl. Knaccudukamuss  yrieBomoB. @Pusnueckue CBOMCTBA U
HaXOXJCHHE YTIIEBOJOB B MpHpoje. [ 10K03a Kak albIerua0CIUpPT. XUMUYECKUE

CBOMCTBA TJIFOKO3bI: ayurupoearnue, aikuiupoearue, CIIMPTOBOC U MOJIOYHOKHCIIOC



OpoxxeHue. OKCIEPUMEHTANIbHbIC JI0KA3aTelIbCTBA HAJIWYUSA aJdbJACTHUIAHOU U
CHOUPTOBBIX Tpymnmn B Toko3e. IlomydeHue rinoko3bl. @Ppykmosa Kaxk uzomep
enmoko3svl. Pubosa u oesokcupubosa. Baxueiiue nucaxapusl (caxaposa, 1akmosa,
Manvmo3sa), uX CTpoeHue u pusznueckue cpoiicTBa. ['uaponus caxapossl, 1akmoswl,
manomo3swvl. Kpaxman u 1eiono3a Kak OMOJOTHYeCKre MOIUMepPbl. XUMUYECKHE
CBOICTBa Kpaxmasa (TUIpOJIn3, KaYeCTBEHHAs peaklus ¢ H0JI0M Ha Kpaxmal U ee
MpUMEHEHHE ISl OOHAPYKEHHs KpaxMalia B MPOAYKTaX MUTAHUS). XUMHUYECKHUE
CBOICTBA LIEJUTIOI03bI: THAPOIIN3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. [Ipumenenue u
Ouonoruyeckas posib yrieBoaoB. OKHUCIEHHE YTJIEBOJOB — HCTOYHUK DHEPrUU
KUBBIX OpraHu3MoB. [loHaTHe 00 WCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOr'O BOJIOKHA.

Nnentudukarus opraHmdeckux CoeauHEeHU. ['eHeTudyeckasi CBSI3b MEXIy
KJIaCCaMU OPTraHUYECKUX COCTUHEHUM.

Amunsbl. [lepBuuHble, BTOpHYHBIE, TpeTW4YHbIe aMuHbl. Kiaccudukamms
aMUHOB MO TUIY YTJIEBOJOPOJHOTO paguKaia U YUCIY aMUHOTPYII B MOJIEKYJIE.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE NPEAEIbHBIX aMUHOB. Du3nueckue
CBOMCTBAa aMMHOB. AMHUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKLHMU C BOJOMH,
KucioTaMu. Peakinusi ropeHusl. AHWJIMH Kak NPEACTaBUTEIb apOMAaTUYECKUX
amuHoB. Ctpoenue anwinHa. [[puauHbl 0ciabaeHNsT OCHOBHBIX CBOMCTB aHWJIMHA B
CpaBHEHHHM C aMHHaMU MpPEAebHOro psjna. XUMHUYECKHE CBOWMCTBA AaHWIIMHA:
B3aMMOJICHCTBHE C KUCIOTaMU, OPOMHOM BOJOM, okucieHue. [lomydeHne aMruHOB
aIKAJIMPOBAHUEM  aMMHaka M BOCCTAHOBIIEHHEM  HHUTPOIPOU3BOJIHBIX
yraeBogoponoB. Peakmus 3unuHa. [IpuMeHeHne amMuHOB B (apMarieBTUYECKON
MPOMBIIIJIEHHOCTU. AHUAUH KAk cbipbe Ol  NPOU3BOOCMBA  AHUTUHOBbLLX
kpacumeneu. Cunme3svl HA OCHO8E AHUIUHA.

AmunokucnoTs! ¥ 6enku. CoctaB 1 HoMeHKIaTypa. CTpoeHrne aMUHOKHUCIIOT.
I'omonoruueckuid psAn  MOpelebHBIX aMUHOKUCIOT. M30mepusi npeoenbHbix
amunokuciom. OU3NYECKHE CBOICTBA MPEAEIbHBIX AMUHOKUCIOT. AMUHOKHUCIOTBI
Kak am(poTepHblie oprannueckue coenueHus. Cunres nentuaos. [lentuanas cBs3b.

buosnornueckoe 3HaueHue o-aMUHOKUCIOT. O0IacTu MNPpUMCHCHHUA aMHMHOKHCIIOT.



benku kak npuponnsie OuonosuMepnl. CoctaB U cTpoeHue 0enkoB. OcHosHble
amMuHoxuciomol, obpaszyrowue Oenku. XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOIM3,
JIeHaTypalus, KaueCTBEHHbIE (IBETHBIC) peakiuu Ha Oenku. [IpeBparenus O6enkoB
nuiu B opranusMe. buonornyeckue GyHkuuu 0enkoB. /locmudicenus 6 usyuyenuu
cmpoenus u cunmesa 6enKoa.

Azomcodeporcawue cemepoyurnuieckue coeounenus. [luppon u nupuoum:
97eKMPOHHOe CMpOeHUe, apoMamudecKuul Xapakmep, pasiuvyue 6 NposeleHUl
OCHOBHBIX ceoucmg. Hyxneunosvie kuciomwl: cocmas u cmpoernue. CmpoeHue
Hykneomuoos. Cocmag uyxneunosvix xuciom ([{HK, PHK). Ponb HyKieuHo8blx
KUCTIOM 8 HCU3HeOessmeIbHOCMU OP2AHUZMOS.

BricokomornekyssipHbie COC/TMHECHUS. OcHoOBHbBIC MOHSTHUS
BBICOKOMOJICKYJISIPHBIX COCIWHECHHI: MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
creneHb mnoiaumepuzanuu. Kraccudukanus mnonumepoB. OCHOBHBbIE CHOCOOBI
NOJIyYEHUSI BBICOKOMOJEKYJSIPHBIX COEAWHEHUI: pEaKkluu NOJIUMEPHU3ALNN U
noyukoHaeHcauuu. CTpoeHuEe M CTPYKTypa IMOJIUMEPOB. 3aBUCHUMOCTH CBOMCTB
NOJIUMEPOB OT CTPOEHUA MOJEKYJ. TepMOIIacTUYHBIE M TEPMOPEAKTHUBHBIE
nonuMepsl. Ilpogoodawue opeanuveckue nonumepsvl. Komnoszumuvle mamepuansi.
Ilepcnexkmuswl  ucnonvzosanus Komnosumuvlx mamepuanos. Kiaccudukanus
BOJIOKOH. CuHTeTHYecKue BoJoKHA. [lonuadupHbie U mommaMuHbIe BOJIOKHA, UX
cTpoeHue, cBoiicTBa. IIpakTHyeckoe HUCIOJb30BaHUE BOJOKOH. Cunmemuueckue
NJIeHKU. U301aYusi OJisl NPOBOO08, MeMOPAHbL O/ ONPEeCHeHUs 800bl, 3aAUUMHbLe
NJIeHKU 0151 a8BmomMoouetl, n1acmulpu, Xupypeuseckue nosazku. Hoevie mexunonoeuu

oanvHelue2o Co6eEPUEHCMBOBAHUA NOTUMEPHBIX MAMEPUAITIOE.

TeopeTnvyeckne OCHOBbI XUMHUU

Ctpoenune BemiectBa. CoBpeMeHHass MOJeNIb CTpOeHUs aroMma. Jlyanmusm
anekTpoHa. Keanmogvie uucna. PacnpeneneHue 3J1€KTPOHOB MO SHEPTeTUUECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIIUIIOM HAUMEHbILIEH SHEPruu, MpaBuiIoM XyHaa U
npuHiunoM [Taymu. OcoOeHHOCTH CTPOEHUS SHEPreTUYECKUX YpOBHEH aToMOB d-

AJIEMEHTOB. JJEeKTpoHHas KoHpurypamus atoma. Kiaccudukanus XUMHYECKUX



AIEMEHTOB (s-, p-, d-anemenThl). OCHOBHOE U BO30YXIEHHBIE COCTOSIHUSI aTOMOB.
Banentnsle anextponsl. Ilepmoamdeckas cucTeMa XHMHYECKHUX DJIEMEHTOB
J.N. Menneneena. Pu3nuecKkum cMmbicn  Ilepuomuyeckoro  3akoHa
J.N. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
UX COEOUMHEHUM II0 IepuojamM U rpymnmnaM. MHpPOBO33pEHUECKOE U HAaydyHOE
3HayeHue  Ilepumommueckoro  3axkona .M.  MenneneeBa.  Ilpocro3wl
I U. Menoeneesa. Omxpoimue HOBbIX XUMUYECKUX DJIEMEHINOS.

ONEKTpOHHAsI MPUPOJA XHUMHUYECKOW CBSA3U. OJIEKTPOOTPULIATEIIBHOCT.
KoBanenTHast cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHusl (OOMEHHBIN 1
JOHOPHO-aKIenTopHblii). MoHHas cBaA3b. Metannuueckass cBs3b. Bopopomanas
CBsI3b. MeocmoneKyiApHble 63auMO0elcCmaust.

Kpucrammuueckue u amopdHsbie BemecTBa. THIBI KPUCTATTMYECKUX PEIIETOK
(aToMHas, MOJEKyJsIpHas, UOHHAs, METauInyeckas). 3aBUCHUMOCTb (PU3NYECKUX
CBOICTB BEIIeCTBAa OT TUIA KPUCTAJUIMUECKON pemieTku. [Ipudannbl MHOTOOOpa3us
BemecTB. COBpEMEHHBIE TIPEACTABIEHUS O CTPOCHUHU TBEPABIX, XKUIAKUX H
ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmaniiol.

Xumudeckue peakuuu. ['oMOoreHHsle W rereporeHHnle peakuuu. CKOpoCTh
peakuuu, €€ 3aBUCMMOCTh OT Pa3IMYHBIX (HDaKTOPOB: MPUPOJABI PEaAruPYIOIMINUX
BEILECTB, KOHLIEHTPALIMN PEAarupyroiux BEIIECTB, TEMIEPATYyphl (mpaBuiio BaHT-
I'odda), mmomanu peakiMOHHOW MOBEPXHOCTH, HAMYHUS KaTalu3aropa. JHEPTus
akTUBaUUU. Axmusuposanuwiil romniexkc. Karamuzatopel u Katanu3. Ponb
KaTaJu3aTopoB B PUPOJIE€ U TPOMBIIIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 sumanvnuu u s3umponuu. Iuepeus Tubobca. 3akon I'ecca u
cienctBus U3 Hero. TeroBbie 9 PEeKTh XUMHUUECKHUX peakiuil. TepMoXuMHuIecKue
ypaBHeHus. OOpaTtumocTh peakiuid. XuMuueckoe paBHoBecHe. (CMmelieHue
XUMHYECKOT0 PAaBHOBECHUS O] JEHCTBUEM Pa3IMUHBIX (PAKTOPOB: KOHUEHTPALMH
peareHTOB WJIM MPOJIYKTOB PEAKIMH, JaBJICHUs, TeMmeparypsl. Poib cMmemieHus
PaBHOBECHS B TEXHOJIOTUYECKHUX MPOLECCAX.

Hucnepcuble cuctembl. Komwnouousle cucmemvl. VICTUHHBIE PacTBOPHI.

PactBopenune kak (dusuko-xumuueckuit mnporecc. CrnocoObl  BbIpaKeHUs



KOHIICHTPAIIMN PAacTBOPOB: MAcCcOBast AOJSI PAaCTBOPEHHOTO BEIIECTBA, MOJIAPHAS U
MoaANbHasA KOHyenmpayuu. Tump pacmeopa u mumposanue.

Peakmuu B pactBopax 37eKTpoanuToB. KadecTBeHHBIE peakiid Ha WOHBI B
pacTBOope. KHCIIOTHO-OCHOBHBIE B3aMMOJCHCTBUS B pacTBOpax. AMGOTEPHOCTb.
Honnoe npouszsedenue 600vi. BooopooHwiti nokazamens (pH) pacmeopa. I'unponus
coneil. 3HaueHne TUAPoIH3a B OMOJOTHIEeCKIX 0OMEHHBIX mponieccax. [[pumenenne
THIPOJIA3a B TIPOMBIIIJICHHOCTH.

OKHCITUTETFHO-BOCCTAHOBUTETBHBIC peakuuu B pupoJie,
NPOU3BOJICTBEHHBIX  TIpOIleccax M KU3HENASATEIBHOCTH  OPraHU3MOB.
OKuCIUmenbHo-60CCMaAHOBUMENbHbIL NomeHyuan cpeovl. [uaepamma Ilypo>.
[ToBeaeHME BEMIECTB B cpejiax ¢ pa3HbIM 3HadeHUEM pH. MeTobl 3JIEKTPOHHOTO U
INEeKMPOHHO-UOHHO20 ~ OanaHca. ['ambBaHWMYECKHH  DJIEMEHT. XHUMHUYECKHUE
UCTOYHUKU TOKa. Cmanoapmuvili 8000poOHbIll  daekmpod. Cmanoapmuulil
NeKMpPOOHbIL  NOmeHyuan cucmemvl. Pa0 cmandapmuvix  21eKMpPOOHbIX
nomenyuanos. Hanpaesnenue — oxuciumenbHo-60CCMAHOBUMENbHBIX — PEAKYULL.
DJNEeKTpoNM3 PacTBOPOB M paciuiaBOB cosieid. [IpakTudeckoe mpUMEHEHHE
QJIEKTPONU3a JUISL TIONYYCHUS MICIOYHBIX, IIEIOYHO3EMENIBHBIX METAUIOB W
amoMuHUsA. Koppo3ust MeTalioB: BUABI KOPPO3HH, CIIOCOOBI 3alTUTHl METAJIOB OT

KOPpO3HH.

OCHOBBI HEOPraHN4YeCKOM XUMUH

O6mas xapakrepuctuka 31eMeHTOB [A—IIIA-rpynm. OKCUasl U MEPOKCUIBI
HaTpus U Kanus. Pacno3HaBaHue KaTUOHOB HaTpus U Kanus. Colld HATpUs, Kaaus,
KaJIBLIUSI U MarHusi, UX 3Ha4Y€HUE B MPUPOJIE U KU3HU UelioBeKa. Kecmkocmsb 60061
u cnocoovl ee ycmpauenus. Komnnexcuvle  coeounenus — antOMuHUusL.
Anmromocunuxkamei.

Mertannet IB—VIIB-rpynn (Meab, IuHK, Xpom, MmapraHen). OcoOeHHOCTH
cTpoeHus atomoB. OOmue ¢u3nyeckue U XuMudeckue cBoiicTra. [lomydenue u
npuMeHeHre. OKCUAbl U THAPOKCHUIBI 3TUX METAIIJIOB, 3aBUCUMOCTh UX CBOMCTB OT

CTEIEHU OKUCIEHUS diieMenTa. Baxxkuenme coin. OKUCITUTETLHBIE CBOMCTBA COJIEU



XpoMa W MapraHila B BbICIIEH CTEMEHU OKucieHus. Kommniexchvle coeouHeHus
xpoma.

O6mas xapakrepuctuka 31eMeHToB [V A-rpynmel. CBolcTBa, MOAyYEHUE U
npuMeHeHue yrisi. CUHTE3-Ta3 KaK OCHOBAa COBPEMEHHOW MPOMBIIIJIEHHOCTH.
AKTUBHUPOBAaHHBIM  yroib Kak ajcopOeHt. Hanocmpyxkmypwvi.  Mupogvie
oocmudicenuss 8 obaacmu CcoO30aHusi HAHOMAMEPUAnos. IIeKMPOHHOe CMpPOeHUe
MOJIeKY bl yeapHoeo 2asza. Ilonyuenue u npumenenue yeaproeo eaza. buonoruueckoe
nercTBre yrapHoro rasa. KapOuasl kanablus, amtoMUHUS U Keneza. KapOoHatsl u
ruApokapOoHatel. Kpyeogopom yanepooa 6 HCUBOU U HEHCUBOU NPUpooe.
KauecTtBeHHas peakiiis Ha KapOoHaT-MOH. DU3NYECKHE U XUMUYECKHUE CBOMCTBA
kpemHuus. Cunanbl 1 cunuiuasl. Oxcua kpemuus (IV). KpeMHueBbIe KUCIOTBI U UX
coyii. CUIIMKaTHBIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI.

OOmrast xapakTepucTuka 3aeMeHToB VA-rpynmel. Hurpuasl. KauecrBeHHas
peakuus Ha HMOH aMMOHHMs. A30THAas KHCJIOTa KaK OKUCIUTENb. HuTpartel, ux
¢usznueckre U XUMUYECKHME CBOMCTBA, IpuMeHeHue. CBOMCTBA, MOJyYEeHHE U
npumeHnenne ¢ochopa. Dochun. Dochopubie U NoAUPOCHOPHBIE KHUCIOTHI.
buonornueckas pois dhochatos.

O6mast xapakrepuctuka siaeMeHTOB VIA-rpynmnbl. OcoObie cBOMCTBa
KOHIICHTPUPOBAHHOW CEpHON KHCIOTHL. KadecTBEeHHbIE pEakIMM Ha CYJIbQUI-,
CynbhUT-, U CynbhaT-uOHBI.

O6mrast xapakrepuctuka smeMeHToB VIIA-rpymmbel. OcoOEHHOCTH XUMUU
¢dTopa. ['anmoreHoBoOPOIbI U MX MOTy4YeHUe. [ aoreHOBOAOPOIHbIE KUCTIOTHI U UX
comu. KadecTBeHHBIE peakIMU Ha TaloreHUJ-UOHBL. Kucmopomacoaepixkariue
coemHeHus xjopa. [[puMeHeHne raloreHoB U UX BaXKHEUIIINX COCTUHECHUN.

bnacopoonsie 2azwvl. Ilpumenenue 61a20poOHbIX 2A308.

3aKOHOMEPHOCTH B M3MEHEHWW CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX
COCTMHEHUM, BBICIITX OKCHUIOB ¥ TUIPOKCHUIOB.

Nnentudukanms HEOpraHM4eCKUx BEIeCTB U MOHOB.

XUMHUA 4 JKU3Hb



Hayunpie wmeronpl mno3HaHuss B XUMHUU. VICTOUHMKM  XHMUYECKOU
unpopmaruu. Ilouck wuHpoOpmManuu 1O Ha3BaHUAM, UACHTU(PUKATOpAM,
CTPYKTYpHBIM (opmynaM. XHUMHUYECKUH aHaIW3, CHUHTE3, MOJACIMPOBAHUE
XUMHUYECKHX TPOLIECCOB U SIBICHUHM KakK METOAbl HAy4YHOTO IMO3HAHMUS.
Mamemamuueckoe mooenupoganue npPOCMPAHCMBEHHO20 CMPOEHUsI MOAEK)
opeanuueckux  gewecms.  CoepemeHHble — QUIUKO-XUMUYECKUE — MemOoObl
VCMAHOBNIeHUs COCMABaA U CMPYKMYPbl GEUieCma.

Xumusi u 3a0poBbe. JlekapcTtBa, (EpMEHTHI, BHUTAMHUHBI, TOPMOHHI,
MUHEpanbHble BOAbL. [IpoOsiemMbl, CBSi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapaToB. BpenHbpie NpUBBIUKY U (HaKTOPHI, pa3pyIiaoiue 310poBbe (KypeHue,
ynotpeOjeHrne ankorojs, HapkomaHwus). PamuonanbHoe murTanue. I[lureBbie
no6aBku. OCHOBBI MUIIIEBON XHUMUHU.

Xumus B MeauiuHe. Paspaborka exkapcTB. XMMUYECKUE CEHCOPHI.

XUMHUSL B TIOBCEJHEBHOW JKM3HA. MOIOIIME W YHUCTAIIME CPEACTBA.
Penemnentsl, nHcekTuiuabl. CpeacTsa IMYHOM TMTHMEHBI U KocMeTuku. IIpaBuna
O6e3omacHOil paboOThl C €AKMMH, TOPIOYUMU U TOKCHYHBIMU BEIIECTBAMH,
CpelcTBaMH ObITOBOW XHMUHU.

XUMHS U CENbCKOE X035HCTBO. MUHEpalbHbIE U OpraHUYECKHE YI00pCHHS.
CpencTBa 3alIUThl PACTCHUM.

XuMHs B TPOMBIIUICHHOCTH. OOIIMe MpeNCTaBICHUS O MPOMBIIICHHBIX
crioco0ax MmoaydeHns XUMHYECKHX BEIIeCTB (Ha MpUMepe MPOU3BOCTBA aMMHAKa,
cepHoil  kucnoTel). [lpombinuienHass opranuueckas xumus. Celppe I
OpraHUYeCcKOW MPOMBINIIEHHOCTH. [IpobieMa OTX0A0B M MOOOYHBIX MPOIYKTOB.
Haubonee kxpymHOTOHHAKHBIE TIPOMU3BOJICTBA OPTaHUYECKUX coeauHeHui. UepHas
U 1BeTHast MeTaJuTyprus. CTEKIIO U CUJIIMKATHAS! TPOMBIIIJIEHHOCTb.

Xumus v sHepreTuka. [I[pupoaasie HICTOUHUKY yriieBoAopoa0B. [IpupoaHblii
Y TONYTHBIM HEPTSIHOM Ta3bl, UX COCTaB U uUcMoyb3oBaHue. CocTaB HEPTH U €€
nepepadotka. Heprenpoayktsl. OxkTaHOBOE ynciao OeH3nHa. OxpaHa OKpykKaroIei
cpeabl mnpu  HedTenmepepabOTKE U TPAHCIOPTUPOBKE  HEPTEMPOAYKTOB.

AJH)TepHaTI/IBHBIC HNCTOYHHUKH SHCPIUU.



Xumus B crpoutenbeTrBe. Llement. beron. Ilonbop onTuManbHbIX
CTPOUTENBHBIX MATEPUAJIOB B IPAKTUYECKOMN AEATEIILHOCTH YEI0BEKA.

XUMHSA U IKOJOTrUsA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEABI U €T0
nocienctua. OxpaHa ruapocdepsl, MouBbl, arMochepbl, Gaopsl U ¢GayHbl OT

XUMHYCCKOI'O 3arpsA3HCHUS.

Tunbl pacyeTHBIX 32124

Haxoxaenue mosiekynsipHOM (OpMysbl OPraHHMYECKOTO BEIIECTBA MO €ro
IJIOTHOCTH M MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIMX B €ro COCTaB, WJIH IO
MPOAYKTaM CTrOPaHMUSI.

PacueTtsl MaccoBoOM /10711 (MAcChl) XMMHYECKOT'O COSIMHEHUSI B CMECH.

Pacuetsr Mmaccel (0OBbeMa, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacuersr MaccoBoil win OOBEMHOM JIOJIM BBIXOJIa MPOJIYKTAa PEaKIUUd OT
TEOPETUUECKUA BO3MOKHOTO.

Pacuets! TemioBoro g dexra peakiuu.

PacueTbl 00beMHBIX OTHOIIICHUH Ta30B NP XUMHUUYECKUX PEAKITUSIX.

Pacuetsr Macchl (00BbeMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU
OJHO W3 BEUIECTB JIaHO B BHUJIE PacTBOpa C ONPEACICHHOM MACCOBOW HOJIEH

PacTBOPEHHOI'O BEIIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BLIOOP yUHUTeJIsA):

KauecTtBeHHOE omnpeneneHue yriepoaa, BOJAOpoAa U XJIopa B OPraHUYECKUX
BEILIECTBAX.

KoncTtpyupoBanue mapoCTEPKHEBBIX MOJEIEH MOJEKYJ OPraHUYECKUX
BEILIECTB.

Pacno3znaBanue miactmacc 1 BOJIOKOH.

[Tony4yeHrne HCKYCCTBEHHOTO ILIEIIKA.

Pemenue OKCIICPHMMCHTAJIIBHBIX 3aJJa4 Ha IIOJYUYCHHUC OPraHN4YCCKUX BCIICCTB.



Pemienne sKcriepuMEHTANBbHBIX 3a7a4 Ha PAaClO3HABAHUE OPTraHUYECKUX
BEILIECTB.

WNnenTudukaiys HEOpraHM4eCKuX COeJUHEHUN.

[Tonyuenue, coOupanue U pacrno3HaBaHUE T'a30B.

Pemienune skcnepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTauiby.

Pemenune sxkcniepuMeHTaNBHBIX 3a71a4 10 Teme «HemeTamibiy.

Pemienne skcniepuMeHTaNbHBIX 33/1a4 10 TeMe «l eHeTuYecKas CBSI3b MEXKIY
KJIaCCaMHM HEOPTaHUYECKUX COCTUHECHUIN.

Pemienne skcniepuMeHTaNbHBIX 3a/1a4 10 TeMe «I eHeThueckas CBs3b MEXKIY
KJIaCCaMH OPTraHUYECKUX COCTMHEHUI.

[Tony4yenue 3TuI€HA U U3YUYEHUE €TI0 CBOMCTB.

[Tony4yeHre yKCyCHOM KHCIIOTHI U U3yYEHUE €€ CBOMCTB.

I'maponns Kupos.

N3roToBiienne Mp1a pyqHON pabOTHI.

XUMUsI KOCMETUYECKUX CPEACTB.

UccaenoBanue cBOMCTB OEIKOB.

OCHOBBI TUIIEBOW XUMHH.

HccnenoBanne nuieBbIx 100aBOK.

CBoiicTBa OJHOATOMHBIX U MHOT'OATOMHBIX CIIMPTOB.

XHUMHYECKHE CBOMCTBA aJIbJICTUJIOB.

Cunre3 crnoxHoro s¢pupa.

I'maponus yriieBoaos.

Ycrpanenrue BpeMEHHOM KECTKOCTH BOJIBL.

KayecTBeHHbIE peakiiy HA HEOPTaHUYECKUE BEIIECTBA U UOHBI.

HccnenoBanne BIUSHUSA PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOUH
pEaKInH.

OnpeneneHue KOHIEHTpPALMU PacTBOpa aCKOPOMHOBOM KHUCIOTHI METOJIOM

TUTPOBAHUA.



TemaTu4eckoe IIIAHUPOBAHUE
Yrayoaenunsiii yposenb 10 kiace

Neni/n Tema Oo1ee yucno yacos | [lpaktuueckas
paboTta
| IToBTOpEHUE 18 1
2 OCHOBHBIC TIOHATHS 13
OPraHUYECKON XUMHUHU
3 YTrneBo10posl 25 2
4 | Kucnopoacoaepxamiue 19 5
OpraHUYeCcKue
COCIMHCHMUS
5 A30T 1 6 1
cepocojiepKaIiue
COCTMHCHMUS
6 buonoruyecku akTUBHBIC 14
BEIICCTBA
7 | BeICOKOMOJIEKYISIpHBIE 4 2
COCIUHCHHUS
8 | Pe3epn 3
Bcero yaco 102
YrayoJennslii ypoBenb 11 kinace
Ner/mt Tema O6mmee yncio yacoB | [IpakTuyeckas
paboTta
1 HemeTamisl 31 5
2 MeTtannsl 30 6
3 XumMmuueckasl CBsI3b 8 -
4 OcCHOBHEBIE 17 2
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX PEaKIUi
5 XumMuueckas 7
TEXHOJIOTHS
6 | Xumus B ObITY 9

Bcero uacos

102







AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575816
Bnageney MNurepckux AHHa BnagumMmuposHa

OeicTeuTened ©19.03.2021 no 19.03.2022




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575816
Bnageney MNurepckux AHHa BnagumMmuposHa

OeicTeuTened ©19.03.2021 no 19.03.2022



http://www.tcpdf.org

		2021-04-05T12:31:05+0500




