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1. Ilnanupyembie pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 peaMera, Kypca

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OTPaKAIOT:

1) poccuiicKyl0 TpakJaHCKYK) HIEHTHUYHOCTb, MATPUOTU3M, YBAaXKEHHE K CBOEMY Hapoauy,
YyBCTBa OTBETCTBEHHOCTH Niepe PoauHoM, rop10cTH 3a CBOM Kpai, cBoro Poauny, mpoiioe
Y HaCTOslIee MHOIOHAIIMOHAJIBHOTO HapoJa Poccun, yBakeHue rocyJapCTBEHHBIX CHUMBOJIOB
(repO, dnar, rumH);

2) rpaxIaHCKYyIO TMO3MIHMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O 4YIEHA POCCHUICKOrO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IpaBa W OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH H
IPaBOMOPSIOK, OONAJaloONIer0o YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAJULIMOHHBIC HAIIMOHAJIbHBIE U 00IeYeNIOBeYeCKHEe T'YMaHUCTUYECKUE U
JEMOKPAaTUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K clIy>KeHuI0 OTe4ecTBY, €ro 3alluTe;

4) chopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, a TaKXKe Pa3iINuHbIX
¢dopM 001IeCTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

5) chopMHpOBAaHHOCTH OCHOB CaMOPA3BUTHUS M CAaMOBOCIUTAaHUS B COOTBETCTBHH C
00IIeYeTOBEYECKUMH [IEHHOCTSIMH M HJACaTaMU TPaKJAHCKOTO OOIIECTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOH €ATEIbHOCTH;

6) ToJIepaHTHOE CO3HAHME U MOBEJCHHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH AHMAJIOT C IPYTMMH JIFOJIbMHU, JOCTUTATh B HEM B3aWMOIOHHMMAaHUs, HAXOAUTh OOIIKe
HeIM M COTPYOHUYATh M HUX JOCTHUXKEHHS, CHOCOOHOCTb IPOTUBOCTOSATH MHJICOJIOTUN
9KCTpEMH3Ma,  HAIMOHAJIM3Ma, KceHohoOuH, TUCKPUMHHALIMA 1O  COIMAlIbHBIM,
PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAaM U JIPYTMM HETATUBHBIM COIUAIEHBIM
SBIICHUSIM;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHMKAMH, JE€TbMHU MIIAJIIIETO BO3pPAcTa, B3pPOCIBIMU B
o0pa3oBaTeNnbHOl, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HUCCIeOBATEIbCKONW, MPOEKTHON H
JPYTUX BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHME U IMOBEJACHUE Ha OCHOBE YCBOEHHS 00IIEUeIOBEYECKUX 1IEHHOCTEH;

9) TOTOBHOCTP W CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE CamMo00pa3oBaHWIO, Ha
NOPOTSDKEHUM BCEHl KU3HM; CO3HATEIbHOE OTHOILEHHE K HENpEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICIIIHON PO EeCCHOHAIIBHON U 00IIIECTBEHHON JIEeATETbHOCTH;

10) scTeTnyeckoe OTHOIIEHHE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOLICHMIA;

11) npuHsATHE U peanu3aiuio IeHHOCTEHN 370pOBOro U 6€30MacHOro o0pasa KU3HH, MOTPEOHOCTH
B (U3MUECKOM  CaMOCOBEPIICHCTBOBAaHMM, 3aHATUSAX  CIIOPTUBHO-030POBUTEIHLHON
NeSITeIbHOCTIO, HETPUSTHE BPEIHBIX MPUBBIUEK: KYpPEHHs, YMOTPeOJICHUs alKoTOoJIs,
HapKOTHKOB;

12) OepesxHOe, OTBETCTBEHHOE€ M  KOMIIETEHTHOE  OTHOIIEHHE K  (U3MYEeCKOMY U
IICUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOJIeH, yMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) ocozHanHbIif BeIOOp Oyaymieil mpodeccuu MW BO3MOXKHOCTEHW pealu3allMd COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHON IEesTeIHbHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIICHUU JHWYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMUPOBAaHHOCTh ~ JKOJIOTUYECKOTO  MBIIUICHUS, TOHUMAaHUS BJIMSHUS COLHUAIIBHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJAHON U COLMANIbHOM CpeJibl; IpuoOpeTeHue
OTIBITA HKOJIOTO-HANPABIEHHON JAESATEIbHOCTH;

15) oTBETCTBEHHOE OTHOULIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHATHS
LIEHHOCTEN CEMENHON KU3HHU.



MeTtanpeaMeTHble  pe3yJbTaThl OCBOGHHUS OCHOBHOM  00pa3oBaTelbHON  MpOrpaMmbl

OTpaXkaroT:

1) yMeHuE CaMOCTOSATENILHO ONPENeNATh IeJH JESATEIBHOCTH M COCTaBJIATh  IUIaHBI
JESATEIIBHOCTH; CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBaTb U KOPPEKTHPOBATh
JIeATEIIbHOCTD; UCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI Ul JOCTUIKEHUS ITOCTaBICHHBIX
Hesiell ¥ peanu3alyy IIaHOB AEATeNIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATErUu B pa3IMUYHBIX
CUTyalUsX;

2) yMeHHE MPOIYKTHBHO OOLIaThCS M B3aWMOJCICTBOBaTH B IIPOLECCE COBMECTHOU
NEeSITeIbHOCTH, YYWTBHIBATH MO3WIUH JAPYIHX YYACTHHKOB JEATEIBHOCTH, A(PPEKTHBHO
paspenatb KOH(IUKTBL;

3) BiajcHUWE HaABBIKAMH  I103HABATEIbHOHM, y4eOHO-HCCIICAOBATEIBCKOM W MPOSKTHOM
NESTEIbHOCTH, HABBIKAMHM  pa3pelleHus MpoOsieM; CIIOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a4ad, I[PUMEHEHUIO
pa3IM4YHBIX METOJOB IT0O3HAHUS;

4) TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOH HH(OPMALMOHHO-TI03HABATEILHON
NeSITeIbHOCTH, BJIaJCHUE HaBbIKAMHU IOJTY4EHHUS HEOOXOJuMON MHpopMaluu u3 cioBapei
pasHBIX THIIOB, YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(pOpMaIum,
KPUTUYECKH OLEHMBATh U MHTEPHPETHUPOBATh MH(POPMALMIO, MOJYyYaeMyK U3 pa3iIMYHbIX
HUCTOYHHKOB;

5) yMmeHHe HCIOJb30BaTh CpeacTBA MH(POPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHN
(manee - UKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]a4 C
coOmojieHeM  TpeOOBaHUN  SPrOHOMHUKHM,  TEXHMKM  O€30MacHOCTH,  T'UTHEHBHI,
pecypcocOepexeHns, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MTaCHOCTH;

6) ymeHHe onpenesnsTh Ha3HaYCHUE U (YHKIMU Pa3IHYHbIX COLUAIbHBIX HHCTUTYTOB;

7) yMCHHE CaMOCTOSITEIbHO OIICHUBATh W MPUHUMATH PELICHUS, OMPEICIISAIONINE CTPATETHIO
MIOBEJICHNUS, C YYETOM I'PaXkIaHCKUX Y HPABCTBEHHBIX LIEHHOCTEN;

8) BiaseHue A3BIKOBBIMHU CPEACTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3pEHMs], UCIIOIb30BATh aIEKBATHBIC S3BIKOBBIEC CPEICTBA;

9) BiajeHUe HABBIKAMH MTO3HABATEIBHOM Pe()ICKCHH KaK OCO3HAHMUS COBEPINAEMBIX JICHCTBUH 1
MBICJIUTEIIBHBIX IPOLIECCOB, UX pPE3YJIbTATOB U OCHOBAHWM, TI'PAaHUI] CBOErO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 33144 U CPEJICTB UX JOCTHIKCHHUSL.

«Xumus» (0a30Bblii ypOBeHb) - TpeOOBaHUS K MPEAMETHBIM pPE3ylbTaTaM OCBOCHHS
0a30BOT0 Kypca XUMUHU OTPaXkaroT:

1) chopMHUPOBAHHOCTh TPEICTABICHUN O MECTE XUMHUU B COBPEMEHHON HAay4YHOW KapTHHE
MHUpa; IOHMMaHUE pOJIM XUMHUH B (OPMHPOBAHUU KpYyrozopa M (PYHKIHMOHAIBHOM
IPAMOTHOCTH YeJIOBEKA JUUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

2) BHajJeHUE OCHOBOIOJATAIOUIMMUA XUMHUYECKUMH MOHATHSAMM, TEOPUSMM, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BnajxeHHe OCHOBHBIMH METOJIaMH HAy4YyHOI'O IIO3HAHUS, MWCIOJIb3YEeMbIMH B XHMUHU:
HaOJII0/IeHUe, OIKCaHue, W3MEpPEeHHEe, SKCIEPUMEHT; yMEeHHE 00pabaTbiBaTh, OOBACHATH
pe3ysbTaThl MPOBEACHHBIX OIBITOB M JENaTh BBIBOJBI, TOTOBHOCTH M CIHOCOOHOCTH
IIPUMEHATH METObI TIO3HAHMS IPY PEIICHUH MPAKTUYECKUX 3a7a4;

4) chopMHUPOBAaHHOCTh YMEHHS /1aBaTh KOJMYECTBEHHBIE OLIEHKHM WU MPOBOJUTH PACUETHI IO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

5) BnajxeHue MpaBUIAMU TEXHUKU 0€30MacCHOCTHU MPH MCIIOJIb30BaHIUH XMMUYECKUX BEILECTB;

6) chOpMHPOBAHHOCTH COOCTBEHHOM MO3UIIMHM TIO OTHOIICHHIO K XMMHYECKOW WHGOpMAIINH,
[IOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB;

«Xumusa» (yriy0jeHHbIH ypoBeHb) - TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTam
OCBOCHMS YIIIyOJIEHHOTO0 Kypca XHMMHHU BKJIIOYAIOT TPeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS
6a30BOro Kypca U JAOMOJHUTEIBHO OTPAXKAIOT:

1) chopMUPOBaHHOCTH CHCTEMBI 3HaHUN 00 OOLIMX XMMHMYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
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2)

3)

4)

5)

TEOpUsIX;

c(OpMUPOBAHHOCTh YMEHHUIl HCCIeOBaTh CBOWCTBA HEOPraHMYECKMX M OPraHUYEeCKHX
BEIIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHUSI XUMHUYECKUX PEaKLUi, MPOrHO3UPOBAThH
BO3MOXXHOCTh MX OCYILIECTBIICHUS;

BJIQ/ICHUE YMEHHSMM BBIIBUIaTh TUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe, CTPOEHUU
BEIIECTBA W OCHOBHBIX XHMMHUYECKHX 3aKOHAX, IPOBEPATh UX OKCIEPUMEHTAIbHO,
bopMynHpys 1eNb UCCIIET0BAHMS;

BJIQJICHHE METOJaMH CaMOCTOSTEIbHOIO IUTAHUPOBAHHMS U MPOBEICHHUS XUMHUYECKHX
OKCIIEPUMEHTOB C COONIIOJICHMEM MpaBuUi Oe30macHOiW paboThl C BEUIECTBAMHU H
1ab0paToOpHBIM 000pyAOBaHUEM; CPOPMUPOBAHHOCTh YMEHUIN OMUCAHMS, aHAIN3a U OLIEHKH
JIOCTOBEPHOCTH MOJIY4EHHOI'O PE3Y/bTaTa;

c(OpMUPOBAHHOCTh YMEHHI MPOTHO3UPOBATh, AHAIM3UPOBATH M OICHUBATH C IO3ULIUN
HKOJIOTHYECKOM OE30MacCHOCTH MOCIEACTBHS OBITOBOM M NMPOWU3BOACTBEHHON NEATEILHOCTH
YyeJioBeKa, CBA3aHHOM C epepadOTKON BEIIECTB.

Xumusa
B pe3yabraTte usyvyenusi yueOHOro npeamera «XuMush»> Ha YPOBHe cpeHero oo1ero

o0pa3oBaHus:

BoinmyckHUK Ha 0230BOM YPOBHE HAYYMTCH:
pacKphIBaTh Ha IpUMEpPax poJib XMMUU B (POPMUPOBAHMM COBPEMEHHON Hay4YHOH KapTHUHBI
MHpa 1 B IPAKTUYECKON JEATEIbHOCTH YEJI0BEKa;
JEMOHCTPUPOBATh HAa IMPUMEpPaxX B3aUMOCBSA3b MEXAY XUMHUEH U JPYTMMU €CTECTBEHHBIMU
HayKaMu;
pacKpbIBaTh Ha IpUMeEpax IMOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;
noHnMath ¢usndeckuii cMpica [lepuonndeckoro 3akona /[.J1. MeHnneneeBa u Ha ero OCHOBE
OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB OT
3JIEKTPOHHOTO CTPOCHUS aTOMOB;
OOBSACHATh MPUUMHBI MHOrooOpa3us BELIECTB Ha OCHOBE OOLIMX MpeAcTaBiIeHU 00 ux
COCTaBE U CTPOEHUY;
OPUMEHATh MpaBUIa CHCTEMAaTHYECKONW MEXAyHApOJHOW HOMEHKIATYpbl Kak CpelcTBa
pa3InyeHus U UICHTU(UKAIIUH BEIECTB [0 UX COCTaBYy U CTPOEHHUIO;
COCTaBJISITh MOJIEKYJSpPHbIE M CTPYKTYpHbIE (OpPMYJbl OpPraHMYECKHUX BEIIECTB Kak
HocuTene MHGOpMalUKM O CTPOSHUM BEILECTBA, €r0 CBOMCTBAX M MPUHAAJIEKHOCTH K
OIPEECIIEHHOMY KJIaCCy COEIMHEHUM;
XapaKTepu30BaTh OpPraHMYECKHE BELIeCTBA IO COCTaBy, CTPOEHHUI0O M CBOWCTBaM,
yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXIY JAHHBIMH XapaKTepUCTUKAMU
BEILIECTBA,
NOPUBOJNUTH TPHUMEPHl XUMHUECKUMX pEaKLUH, pPAaCKPBIBAIOLUIMX XapaKTepHbIE CBOWMCTBA
TUIHMYHBIX TPEACTaBUTENCH KJIaCCOB OPraHMYECKUX BELIECTB C LENbI0 UX UACHTU(DHUKALMU U
00BsicHEHUS 00J1aCTH IPUMEHEHUS;
IIPOrHO3MPOBATh BO3MOKHOCTbh NPOTEKAaHUS XMMHMUYECKHX DPEAKIM Ha OCHOBE 3HAaHUH O
TUIIAX XUMHYECKOM CBSA3H B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;
UCIIONIb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XHUMHUYECKHX CBOICTBaxX BEIIECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTHUUECKOM 1eATeNbHOCTH;
NPUBONUTH TPUMEPHI MPAKTUYECKOT'O HCIOJIb30BAHUS MPOJIYKTOB NepepadoTKu HepTH U
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COCAUHEHMH (IIOJMATHIEHA, CHUHTETUYECKOTO
KaydyKa, alleTaTHOT'O BOJIOKHA);
IIPOBOAMTH ONBITHI II0 PAClO3HABAHMIO OPraHMYECKHUX BEIIECTB: IJIMIEPUHA, YKCYCHOM
KHCJIOTHI, HEMpPEJeNbHBIX JKUPOB, TIIIOKO3bI, KpaxMmana, OelKOB — B COCTaBe MUIIEBBIX
MPOJYKTOB U KOCMETUYECKUX CPECTB;



BJIAJCTh NpaBWIAaMU U TpueMamMH Oe30macHOi paboThl ¢ XMMHYECKHMMM BEIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM PEAaKLMHM U CMEIIEHUS XHMHUYECKOTO
paBHOBECHsI OT pA3IMYHBIX (D)AKTOPOB C IEJIBI0 OIPEACIICHUS] ONTUMAIBHBIX YCIOBUN
IIPOTEKAaHUsI XMMUYECKHX IIPOLIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHOM KU3HU YEJIOBEKA;

OPUBOJIUTH  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM B NPUPOE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIILHOCTH OPraHU3MOB;

IPUBOUTH NMPUMEPBl XUMHUECKUX PEAKLUH, PACKPHIBAIOIUX OOIINE XUMHUECKUE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

IPOBOJUTH PacueThl Ha HAX0XKJICHHE MOJICKYISIPHON (OPMYIIBI YTIEBOJOPO/A 110 MPOyKTaM
CrOpaHHUsI ¥ 110 €r0 OTHOCUTENIBHOM IJIOTHOCTU U MACCOBBIM JOJISIM JIEMEHTOB, BXOJSALINX B
€ro COCTaB;

BJIAJICTh IpaBWJIAMH O€30MacHOro OOpamieHus C €IKUMH, TOPIOYMMHU M TOKCHYHBIMU
BEIIECTBAMHM, CPEJCTBAMHU OBITOBOM XMMHUU;

OCYIIECTBIISITh TOUCK XUMHUYECKOW HWH(GOpMAMKM 10 Ha3BaHHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYpPHBIM (pOpMyJsIaM BEILIECTB;

KPUTUYECKH OLICHUBATh U MHTEPIIPETUPOBATh XUMHUECKYI0 MH(OPMAINIO, COAEPIKAIILYIOCS B
COOOLIEHUAX CPEACTB MAacCOBOM MHGpoOpMauuu, pecypcax MHTepHeTa, HaydyHO-NOMYJSPHBIX
CTaThsIX C TOYKM 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENSX BbISBICHUS
OLIMOOYHBIX CY>KICHUH U (OPMHUPOBAHUS COOCTBEHHOW MO3ULINY;

IPEJICTaBISATh MyTH pEHIeHUs] TJI00aJbHBIX IPOOJIEM, CTOSIIUX IE€PE] UYEIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:
ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEeHUe U IGOTIOYUID OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3nuyHbIX UCIOPUYECKUX dMAnax ee paszeumusi;

UCNONB3068AMb  MemOoObl HAYYHO2O0 NO3HAHUSL NPU GbINOJIHEHUU NPOEKMO8 U Y4eOHO-
uccne0o08amenbeKux 3a0a4 no U3y4eHuio C8oUcCms, Cnocooo8 NOLyYeHusi U pacno3HaA8aHUsl
Op2aHU4eCKUx Geuecms;

00BACHAMb NPUPOIY U CHOCOOBI 0OPAZ0BAHUSL XUMUYECKOU CBA3U. KOBANEHMHOU (NOIAPHOL,
HeNnoJIsIPHOLL), UOHHOU, MeMALIu4eckou, 6000POOHOU — C Yelblo ONpeoeleHUs XUMUYEeCKOl
AKMUBHOCMU 8eUleCe;

VCMAHABIUBAMb 2eHEMUUECKYI0 CB853b MeHCOy KIACCAMU OpP2aAHUYECKUX 6eujecmes OJis
000CHOBAHUS NPUHYUNUANBHOU BO3MONCHOCU NOJYYEHUS OpP2aHUHeCKUx coeouHeHull
3a0aHHO20 COCMABa U CMpOeHUsl;

VCMAHABIUBAMb 83AUMOCEA3U MeHcOy hakmamu u meopuel, NpU4UHOU U cledcmseuem npu
ananuze NpoONeMHbIX cumyayuii. U 000CHOBAHUU NPUHUMAEMbIX peuleHull Ha OCHO8e
XUMUYECKUX 3HAHUUL.

BoinycKkHUK HA yriy0JIeHHOM YPOBHE HAYYMTCH:
pacKphIBaTh Ha MpPUMEpPAX poJib XMMUU B (DOPMUPOBAHMM COBPEMEHHON HAY4YHOH KapTHHBI
MHpa U B IIPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA, B3AaUMOCBA3b MEXKIY XUMHUEU U IPYyTUMHU
€CTECTBEHHBIMU HAaYKaMH;
WJUIFOCTPUPOBATH HA IIPUMEPAX CTAHOBIICHUE U DBOJIIOLUIO OPraHUYECKOM XUMUH KaK HAyKu
Ha Pa3IN4HbIX UCTOPUYECKUX JTAIlaX €€ pa3BUTHUS;
YCTaHaBIWBATh IPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIYy CTPOCHHEM aTOMOB XMUMHUYECKHX
JJIEMEHTOB M IEPUOJAMYECKUM HW3MEHEHUEM CBOWMCTB XUMHYECKHX OJJIEMEHTOB M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIO)KECHUEM XMMHYECKUX DJIEMEHTOB B IIEPUOAUYECKOU
CUCTEME;



AQHAIN3UPOBATh COCTaB, CTPOCHHME U CBOMICTBA BEILECTB, IPUMEHSS IOJIOKEHHUSI OCHOBHBIX
XUMHYECKUX TEOPUH: XUMHUUYECKOTO CTPOEHUSI OpraHnyeckux coenrHenuii A.M. bytieposa,
CTPOCHHMSI aToMa, XHMHYECKOM CBSI3U, DJEKTPOJIUTHUYECKON JHUCCOLMALUU KHUCIOT H
OCHOBAaHMUH; YCTAaHABIMBATh NPUYMHHO-CJIEACTBEHHBIE CBSI3U MEX]y CBOWCTBAMM BEILIECTBA
U €r0 COCTaBOM U CTPOEHUEM;

IPUMEHATHh MPaBUJIA CUCTEMATUYECKONM MEXIYHApOJHOM HOMEHKJIATYpbl KaK CpeICTBa
pa3ianyeHus U UAeHTU(UKALIUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (HDOpMyJbl HEOPraHHMYECKUX U OPraHMYECKHX
BEIIECTB Kak HocuTeled wuH(opMamuym o CTPOSGHHHM BEUIECTBA, €ro CBOWCTBAX U
MIPUHAJIEKHOCTH K OIIPEIEICHHOMY KJIACCy COEAMHEHUM;

OOBSICHATH MPUPOY U CIIOCOOBI 00pPA30BAHUS XUMUUYECKON CBSI3U: KOBAJICHTHOU (TIOJISIPHOM,
HENOJISIPHOM ), NIOHHOM, METAJUINYECKOHU, BOAOPOJHON — C LIEJIbIO ONPEAEIEHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

XapakTepu3oBaTh (U3UUECKUE CBOWCTBA HEOPraHMUECKUX M OPraHMYECKHX BEUIECTB U
YCTaHABJIMBATh 3aBUCUMOCTb (DPU3MUECKHUX CBOMCTB BEIECTB OT TUIA KPUCTAJUIMUECKOMN
pELIEeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTU B M3MEHEHHUU XHMUYECKUX CBOMICTB IPOCTHIX BEILECTB,
BOJIOPOJHBIX COEMHEHMM, BBICIIUX OKCUJIOB U THAPOKCUIOB;

MPUBOAUTH MPUMEPHl XUMHUYECKUX PEaKUUW, PACKPBIBAIOIIUX XapaKTEpPHbIE XUMHUYECKHE
CBOICTBa HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB M3YyYEHHBIX KJIACCOB C IEJIbI0 HUX
uAeHTU(PUKAIMHI U 00bICHEHUS 001aCTU TPUMEHEHUS;

ONpEeAENsATh MEXaHU3M peaklUWd B 3aBUCHUMOCTH OT YCJIOBUN IPOBENEHUS PEAKUUU U
IIPOrHO3MPOBATh BO3MOXKHOCTh IPOTEKAHHUS XMMHUYECKUX pEakUUil Ha OCHOBE THIA
XUMUYECKOHN CBSI3U U aKTUBHOCTH PEAreHTOB;

YCTaHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COEAUHEHHH OT
XapakTepa B3aMMHOI'O BIUSHUS aTOMOB B MOJIEKYJIaX C LI€JIbIO IIPOTHO3UPOBAHUS IIPOIYKTOB
peakuuu;

YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XHMHYECKOM PEaKIMM M CMEIIEHHUS XHMHUYECKOTO
paBHOBECHSI OT pa3IUYHbIX (AKTOPOB C LENbI0 ONpPENIEICHHUs] ONTUMAJIbHBIX YCIOBUMN
IIPOTEKAHNSI XMMUUYECKUX IIPOLIECCOB;

YCTaHaBJIMBAaTh N€HETHUYECKYIO CBS3b MEXKIY KilacCaMHd HEOPraHWYEeCKHMX M OpPraHUYECKUX
BEUIECTB ISl 00OCHOBAHUS MPUHLUIIUAIBHON BO3MOKHOCTH IOJIyYE€HUSI HEOPTraHUYECKUX U
OpPraHMYECKHUX COCIUHEHMH 3alaHHOTO COCTaBa U CTPOEHUS;

nof0UpaTh pEareHThl, YCJIOBUA M ONPEAENATh NPOAYKTHI peaKluil, IO3BOJISIOLIUX
peanu3oBaTh JIabOpaTOpHbIE M MPOMBILUIEHHBIE CIOCOOBI MOJYyYEHHUS BaKHEHIIMX
HEOPraHMYECKUX U OPraHNYECKHX BEIIECTB;

ONpEAENATh XapakTep CpeAbl B pe3yjbTaTe TMIAPOJIM3a HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB M NPHUBOJIUTH MPHUMEPHI THIPOJIM3a BELIECTB B IOBCEAHEBHOW JKHM3HM YEJIOBEKa,
OMOJIOTMYECKUX OOMEHHBIX MPOLIEccax M MPOMBILIUIEHHOCTH;

OPUBOJIUTH  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU B  NpPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIBHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHNE HEOPTaHWYECKUX U OPraHUYECKUX BEILECTB U
UX peakluil B IPOMBIIUIEHHOCTH U OBITY;

BBITNOJIHATh XUMUYECKUI IKCIIEPUMEHT IO PACIO3HABAHUIO U MOJYYEHUIO HEOPTAHUYECKUX U
OpPraHMYECKUX BEILIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KJIacCaM COEAMHEHUM, B COOTBETCTBUU
C TmpaBUjIaMM M TMpUeMaMHu 0Oe30macHOM pabdOThl € XUMHYECKMMM BELIECTBAMH H
71abopaTOPHBIM 000PYIOBaHUEM;

MPOBOAMUTH PacyeTbl HA OCHOBE XUMHUYECKUX (OPMYJ U YpaBHEHUU peakUUi: HaXOXKICHHE
MOJIEKYJISIPHOM (pOPMYJIbl OPraHUYECKOIO BELIECTBA MO €ro INIOTHOCTU U MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIINX B €0 COCTaB, WJIM 110 NIPOAYKTaM CTOPAHUs; pacueThl MAaCCOBOM J0JIH
(Macchl) XMMHMYECKOTO COEIMHEHHS B CMECH; pacueTbl Macchl (00beMa, KOJUYecTBa
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BEIIECTBA) MPOAYKTOB PEAKIINH, €CIM OJHO U3 BEIIECTB JAaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHOM JOJM BbIXOAA MPOAYKTAa pPEaKIUHU OT TEOPETUUYECKU
BO3MOXKHOT'O; pPacdeThl TEIIOBOTO 3(peKTa peakuu; pacuyeTsl 00bEMHBIX OTHOIICHHUH T'a30B
IpU XMUMHUYECKUX PpEaKLHUsAX; pacueThl Macchl (00beMa, KOJIMYecTBa BEILIECTBA) MPOAYKTa
peaKuMu, €CIM OJHO U3 BEUIECTB JaHO B BUJE PAaCTBOpPA C ONPEACICHHON MACCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA;

® JCIOJIb30BaTh METOJbl HAYYHOTO MMO3HAHUS: aHaJIU3, CUHTE3, MOJICTUPOBAHUE XUMUUYECKUX
MPOLIECCOB U SBJIEHUH — MpPH PELICHUU Yy4eOHO-MCCIIENOBATEIbCKUX 3a/1ad MO H3YYECHHUIO
CBOMCTB, CITOCOOOB TMOJIYYEHUS U PACMO3HABAHUSI OPTAHMYECKUX BEIIECTB;

e BIAJCTh MNpaBuUiamMH O€30MacHOr0 OOpalleHHs] C €IKUMH, TOPIOYMMH H TOKCHUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHMHH;

® OCYIIECTBJIATh TIOMCK XHMHYECKOM WH(GOpMAIMKM 10 HA3BaHHUSIM, HJICHTU(PUKATOpAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

® KPUTHUYECKU OLICHUBATH U UHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIUIO, COIEPIKALIYIOCS B
COOOILIEHUSAX CPENICTB MAacCOBOM MH(popMaIuu, pecypcax MHTepHeTa, HAydYHO-MOMYISPHBIX
CTaThAX C TOYKH 3PEHHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJIAX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

® YCTaHaBJIMBATh B3aUMOCBS3U MEXAY (akTaMu U TEOpUEH, MPUUUHOW M CIIEACTBUEM IpHU
aHajau3e NPOOJEMHBIX CHUTyallud UM OOOCHOBAaHMHM IPUHUMAEMBIX PEIICHHUI Ha OCHOBE
XUMHUYECKHUX 3HAHUH;

® TIPEICTaBIATH IYTH PEIICHUs TI00aJbHBIX MPOOJEM, CTOAIIMX MEpPe] YEIOBEUECTBOM, U
MEePCIEKTUBHBIX HAMIPABJICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTUH, B TOM YHUCIIE TEXHOJIOTHUA
COBPEMEHHBIX MaTepHaJOoB C pa3NIuYHOW (QYHKUIHMOHAIBHOCTHIO, BO300HOBIISIEMBIX
HUCTOYHUKOB CBIPBS, IEPEPAOOTKH M YTHIN3AIUNA TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

BbInycKHUK Ha yriIy0JIEHHOM YPOBHE IOJYYUT BO3MOKHOCTH HAYYHThCS:

*  chopmyruposams yenvb UCCAEO08AHUS, BbIOGUSAMb U  NPOGEPAMb  IKCHEPUMEHMATLHO
2UNOme3bl 0 XUMUYECKUX CBOLUCMBAX 6ewecms Ha OCHOBe UX COCMAd U CMPOeHUs, Ux
CNOCOOHOCMU 8CMYNAMb 8 XUMUYECKUEe Peakyuu, o0 xapakmepe u NpoOyKmax pasiudHblx
XUMUYECKUX PeaKyull;

®  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMbL C CODNII00eHUeM
npasu 6e30nacHou pabomol ¢ gewecmeamu U 1abopamopHuiM 000PY008aAHUEM;

® uHmMepnpemuposamsv OaHHble O COCMAGe U CMPOCHUU BeWecms, NOIYUEeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

® onucvlgamv COCMOsAHUE INeKMPOHA 8 aAmome HA OCHO8e COBPEMEHHbIX KE8AHMOBO-
MEXAHUYeCKUx npeoCmasienHull 0 CMmMpoeHuu amoma Oas OOBbACHEHUs pe3yIbmamos
CNEeKMPAIbHO20 AHAU3A BEUWECE;

®  Xapakmepuzo8amv  polb  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX — COeOUHEeHUll U
HYKJIEUHOBBIX KUCTIOM KAK GANCHEUUUX OUOTOSUYEeCKU AKMUBHBIX BEUeCME;

®  NPOCHO3UPOBAML  BO3MONCHOCMb  NPOMEKAHUSA  OKUCIUMENbHO-80CCMAHOBUMENbHBIX
PeaKyutl, 1excaumux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCHEEHHBIX NPOYECCOB.

2. Copepxanue y4eOHOro npeaMera

ba3oBblii ypoBeHb

OCHOBBI OPraHM4YecKOH XUMHUU

[losiBneHne W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opraHmdeckoit
XUMHUH. MecTo U 3HaYeHHE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.



XHWMHYECKOE CTPOECHHE KAaK MOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJE COIIACHO HX
BaIEHTHOCTH. OCHOBHBIE IIOJIOKEHHMSI TEOPUHM XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIil CKelleT OpraHMYecKol Mousekyibl. KpaTHOcTh
XUMHUYECKON CBSI3U. 3aBUCHUMOCTb CBOICTB BELIECTB OT XHMHUYECKOI'O CTPOEHHUS MOJEKYI.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanbHOW rpymme. [Tpunmunsl kimaccudukanum
OpraHu4eckux coefuHeHuil. CucreMaTHueckass MEXIyHapoAHas HOMEHKJIATypa M IPUHLUIIBI
00pa30oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

Ankanel. Cmpoenue monexynvt memarna. I'OMOIOTMYECKUN Psif ankaHoB. ['omouiorn.
Homenknarypa. M3oMepus yriiepogHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PH3HMUECKUX
CBOWCTB. XHMHUYECKHE CBOMcTBa (Ha IpUMepe MeTaHa M 3TaHa): PEaKUUu 3aMelIeHUs
(raloreHUpOBaHKE), NETHIPUPOBAHUS KAaK CIOCOOBI IMOJNyYEHHs] Ba)KHEHIIMX COCAMHEHUH B
OpraHM4eckoM cHuHTe3e. ['opeHume MeTaHa Kak OJMH M3 OCHOBHBIX WCTOYHHMKOB TeIla B
NPOMBIIIICHHOCTH U ObITy. HaxoxneHuwe B mpupone M NpUMEHEHHE alkaHoB. [lowamue o
YUKTLOANIKAHAX.

Ankenbl. Cmpoenue  Mmonekyivl  dmuieHa. 1'OMOJOTMYECKMM  psJl  aJIKEHOB.
Howmenknarypa. V3oMepust yriaepoJHOro CKeJeTa U IOJIOKEHHsI KPaTHOW CBSA3M B MOJIEKYJIE.
XuMHYecKue CBOMCTBa (Ha IpHUMEpe ATWIEHA): PeaKUU NPUCOEAMHEHUS (TraJIor€HHPOBAHUE,
euopuposanue, TAAPATALUS, cUOPO2ATIO2eHUPOBaHUe) KaK coco0 MOoMydeHHs ()yHKIIMOHAIbHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonnMepusanus 3TuaeHa Kak OCHOBHOE HalpaBlieHUE
ero ucroip3oBaHus. IlomudTuineH Kak  KPYNHOTOHHaXHBIM  NPOAYKT  XMMHUYECKOIO
npousBoJcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl um kayuyku. [loHsTne 00 ankaaMeHax Kak YIJIE€BOJOPOAAaX C JBYMs
IBOMHBIMU cBsi3aMU. [lonumepusanus nuBuHuia (OyTraaumeHa-1,3) kak crmoco0 mosydyeHus
CHUHTETUYECKOro Kayuyka. HaTypaibHblii U cUHTeTHYEeCKMH Kaydyku. BynkaHuzauus kaydyka.
Pe3una. [IpumeHeHne kaydyka U pe3uHBI.

Anxunsl. Cmpoenue Mmonekyivl ayemuinena. 1'OMONOTHYECKMHA psAJl  aJIKUHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHMS KPAaTHOM CBSI3U B MOJIEKYJIC.
XuMHUECKUe CBOICTBA (Ha MpUMepe alleTHIIeHa): Peakliu MPUCOSANHEHHs (TaJoreHupoBaHue,
2uopuposanue, TUAPATALUS, 2UOPO2ANOEHUPOBAHUE) KaK CIIOCO0 MOJIyYeHHs IOJIMMEPOB U
JPYTHX TOJE3HBIX NMPOAYKTOB. I'OpeHMEe aleTwieHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMeHeHue aneruieHa.

Apensl. beH301 Kak MNpeACTaBUTENb APOMATUYECKUX YIVIEBOJAOpPONOB. CmpoeHue
Monekynvl 6en3ona. XUMHUYECKHE CBOMCTBA: peakIUu 3aMelleHus (raJoreHupOoBaHUE) Kak
CHoco0 MOJy4eHUsS XUMHUECKUX CPEJICTB 3aLIUThl PACTEHUH, IPUCOECTUHEHUS (TUIPUPOBAHHE)
KaK JI0Ka3aTeJIbCTBO HENpeNeNbHOro xapakrtepa OeHzona. Peaknus ropenus. Ilpumenenue
OeH30ma.

Cnuptsl. Knaccudukanys, HoOMEHKIaTypa, U30MepuUsl CIUPTOB. MeTaHON U 3TaHOJ Kak
NPEJCTaBUTENIN TPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHMUYECKHE CBOMCTBa (Ha mpumepe
MeTaHojJa M JTaHOJ]a): B3aUMOJAEMCTBME C HATPUEM KaK CHOCO0 YCTAHOBJICHHS HalIM4uUs
THJIPOKCOTPYIIBI, Peakiys ¢ TajJoreHOBOJOPOJaMH Kak CIoco0 MOJy4YeHMs pacTBOpUTeENei,
Jeruaparanns Kak croco0 MOMy4eHHs STWiIeHa. Peakius ropeHus: CHOUPTHI KaK TOIUIMBO.
[Ipumenenne MmetaHona W d3TaHosa. dusnonoruueckoe AEWCTBHE METaHOJIA M 3TaHOJA Ha
OpraHM3M 4YeJlOoBeKa. OTWICHIVIMKOAb W TJIUIEPUH Kak MPEJACTaBUTENU TpPEeAeTbHBIX
MHOI0aTOMHBIX CIIUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIMPTHI U €€ TIPUMEHEHUE
JUTSL pacliO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHYECKHUX cpelcTB. [IpakTuueckoe npruMeHeHne
STWJICHTJIMKOJIS U [NINLEPHUHA.

®enou. CtpoeHue MoJIeKynbl peHona. Bzaumnoe enuinue amomos 8 moaexkyne ¢enona.
Xumuueckue ceoticmea: 63aumooelcmeue ¢ Hampuem, 2UOPOKCUOOM HAMpUs, OPOMOM.
[Tpumenenue denona.

Anpreruasl. Metanans (popManbAeria) U dTaHAIb (aleTalbIerua) KaK MpeICcTaBUTeIH
IpelelbHbIX anbAeruaoB. KauecTBeHHblE peakIuu Ha KapOOHWIbHYIO Tpynmny (peakius
«cepedpsHoro 3epkanay, B3auMonaeicTBue ¢ ruapokcuaom meau (II) m ux npumenenue ans
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OOHapy>KeHHs TPENEIbHBIX ANbJACTUIOB B IMPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTh
anpaeruaoB. [Ipumenenue popmanbiernia u aneranbIeruia.

KapOoHOoBbIe ~KHCIIOTBI. YKCyCHast KHCJIOTa KaK MPEICTaBUTENb NpPEAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHON KHMCIOTHI):
peakuu ¢ MeTajllaMd, OCHOBHBIMHU OKCHJAMH, OCHOBAHUSMHU U COJSIMU KakK IOATBEPXKICHUE
CXO/ICTBA C HEOPraHMYECKMMH KHciaoTamu. Peakius stepuukanuu Kak crnoco0 IMOJydeHHs
cIOKHBIX 3¢pupoB. [Ipumenenne ykcycHoil kuciotsl. [IpenctaBieHre O BBICIIMX KapOOHOBBIX
KHCJIOTaX.

Cnoxuble 3¢upbl ¥ OKUpbl. CroxHbIE 3PHUPHI KaK MPOAYKTHI B3aUMOJCHCTBUS
KapOOHOBBIX KUCIIOT co criupramu. [IpuMeHeHue cinoxxHbIX 3(pUpOB B MUIIEBOH U ap(romMepHOi
IPOMBIIIICHHOCTH. JKHUPBI KaK CIO0KHbIE 3(UPbI INIMLEPUHA W BBICIINX KapOOHOBBIX KHUCIOT.
PacTuTenbHbIE M JKMBOTHBIE JKUPBI, MX COCTaB. Pacrno3HaBaHMe pacTUTEIBHBIX >XMPOB Ha
OCHOBaHUM HX HeNpelenbHOro xapakrtepa. Ilpumenenue xupoB. ['maposns winM OMbUIEHHE
AKHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYYEHHs COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MbLid
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MOIOIIHE CBOWCTBA MbLIA.

VYraeBoasl. Knaccudukanus yrnesonoB. Haxoxxnenue yriaeBozoB B npupoze. [okosa
Kak anpaeruaocnupt. bpokenme rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0JI03a KaK OMOJIOTMYECKUe MOJIMMepbl. XMMHUYECKHE CBOMCTBAa Kpaxmaja M LEJUII0JI03bI
(ruaponn3, KauecTBEHHAsl peaklus ¢ MOJoM Ha KpaxMal M €€ IPUMEHEHHue Ui OOHapyKEeHUS
KpaxMmaiia B poAyKkTax nutanus). Ilpumenenue u ouonorudeckas poib yriaeBoos. [Tonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

WnenTudukanys opraHu4ecKux COeNUHEHUl. [enemuyeckasn cea3b medcoy Kiaccamu
opeaHudeckux coeourenuu. TUIbl XUMUYECKUX peaKluii B OpraHUYECKON XUMUH.

AmuHokHCHOTHL M O6enku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak aM(oOTepHbIe
opranuueckue coeauHenus. IlenTunHas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
OO6nacTu npUMeHeHUs: aMMHOKUCIIOT. benku kak npupoansle 6uononumMepsl. COCTaB U CTPOSHUE
0enkoB. XMMHUYECKUE CBOMCTBAa OENKOB: THUAPONU3, AeHaTypauus. OOHapyx)eHHe OCIKOB MpHU
MIOMOIIIM KAayeCTBEHHBIX (UBETHBIX) peakuuil. IlpeBpamieHus OenKOB MHIIM B OpraHU3ME.
buonornueckue pyHKIMN OEIKOB.

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHHMS aroMa. OJEKTPOHHAas
KoHpurypamusi aroma. (OcHosHoe U 8030ydHcOeHHble cocmosiHus amomos. Kiaccuduxanus
XMMHYECKUX JIIEMEHTOB (S-, P-, d-amemeHThbl). OCOOCHHOCTH CTPOCHUSI JHEPrEeTUYECKHX
ypoBHei atomoB d-snemeHToB. Ilepuoamdeckass cucrema XuUMHYeCKuUx odnemeHToB JI.U.
MenneneeBa. @usunyeckuii cMbica Ilepuognueckoro 3akona [I.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COCIMHEHMI IO NEPUOJaM M IpyIIaM.
ONEKTpOHHAs MPHUPOAA XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTb. BUIBI XUMHUYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) U MEXaHM3Mbl €€ 00pa30BaHUS.
Kpucmannuueckue u amopguvie eewecmsa. Tunvi Kpucmaniudeckux peuiemox (amomHas,
MONEKYNAPHAS, UOHHASA, MEMANIudecKds). 3aeucumocms Qu3uueckux ceoucme eujecmeda Oom
muna Kpucmaniuieckou peutemxu. ITpuauHbI MHOr0OOpa3us BEIIECTB.

XuMHYeckue peakiuu. 'oMoreHHble U rereporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBHCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI PEArupyroIIUX BEIIECTB, KOHIEHTpaIUu
pearupyromux BeEIIeCTB, TEMIIepaTypbl, IUIOMAIN PEAKIUOHHOW ITOBEPXHOCTH, HAIWYUSA
KaTtayimzaropa. Posb Katanu3atopoB B MPUPO/IE U MPOMBIIIIIEHHOM Npou3BoicTBe. OOpaTuMOCTh
peakiuii. XUMUYECKOE PaBHOBECHE M €ro CMEIICHHE MOJ JIEHCTBUEM pa3IUYHbIX (PaKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB pEaKkluH, TaBleHUE, TeMIepaTypa) A CO3/JaHUs
ONTUMAJIBHBIX YCIOBHUH MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB. Jucnepchuvie cucmemsl. [lonamue
0 koanouoax (3onu, eenu). Mcmunnvie pacmeopul. Peakium B pacTBOpax 3JEKTPOIUTOB. pH
pacTBopa Kak IOKa3aTeidb KHUCIOTHOCTU cpenpl. ['miaponu3 cosneil. 3HaueHuWe THIpPOJU3a B
Ouonornyeckux OOMEHHBIX mporueccax. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE pPEAKIUU B
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MPHUPOJIC, MPOU3BOJACTBEHHBIX MPOIECCaX M KU3HEACITEILHOCTH OpraHu3MOB. OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, jKene30) W HEMETAUIOB: BOJOPOAA, KHUCIOpOJa, TaJOreHoOB, Cepbl, a3ora, docdopa,
yriaepoaa, kpemHus. Kopposus meramioB: BUIbl KOPPO3UHU, CHOCOOBI 3aIIMTHI METAUIOB OT
KOPPO3UU.  DNeKmpoau3  pacmeoposé u  pacniagos. Ilpumenenue  snekmpoauza 6
NPOMBIULIEHHOCTU.

XuMHS U )KU3Hb

Hayunbie meroabl mo3Hanusi B XuMuu. Mcrounanku xumudeckoi nHpopmanuu. [Touck
UHpOpPMALUU [0 Ha3BaHWSAM, UICHTU(UKATOpaM, CTPYKTYpHbIM (opmynaMm. MoaenupoBaHue
XUMHUYECKHMX IPOLECCOB M SBICHUM, XuUMUYECKUU aHAIU3 U CUHMe3 KaK METOJbl HaydHOIO
MIO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGnemsbl, cBs3aHHbIE ¢ IPUMEHEHHMEM JIEKAPCTBEHHBIX IpenapaToB. BpenHble NpUBBIYKH U
dakTopsl, paspymialome 370poBbe (KypeHHe, YIOTpeOJieHHE ajKorojis, HapKOMAaHWs).
Pannonansnoe nuranue. /Tuwegvie 0obasku. Ocnogbl nuwujesot Xumuu.

Xumus B MOBCETHEBHOM XU3HU. Moromue u uyuctamue cpeactsa. Cpedocmea 6opbobl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  penennenmsl, uncekmuyuowvl. CpencTBa JIUYHOM TMIHEHbl W
kocMmeTuku. [IpaBuna 6e3onmacHoi pabOTHI ¢ €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BEILLECTBAMU,
cpeAcTBaMu ObITOBOW XMMUHU.

XuMHUS U CeIBbCKOE X03siiicTBO. MUHepaibHBIe U OopraHmyeckue ynoopenwus. Cpencrtsa
3aIUThl PACTEHUH.

Xumuss U dHepreruka. [IpupoaHble HMCTOYHUKM yriieBoxoponoB. Ilpupoansni u
HONYTHBIM He(TAHOU ras3bl, UX cOCTaB U ucnoib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEPTENPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKU
SHEPIHH.

Xumus B crpoutenbcTtBe. llement. beron. Ilonbop oNTHUMambHBIX CTPOUTENBHBIX
MaTepUajoB B MPAKTUYECKON JEATENILHOCTH YEJIOBEKa.

XUMHSA U 2KOJIOTUS. XUMUYECKOE 3arpsA3BHEHNE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBHS.
Oxpana rugpocgepsl, To4YBbL, aTMOchepsl, (GI0pbl U (GayHbl OT XUMUYECKOTO 3arpsA3HEHHUS.

Yriy6/1eHHbIH YPOBEHb

OCHOBBI OpraHN4YecKOi XUMHUH

[losiBieHne W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opranumdeckoit
XUMHH. MeCTO ¥ 3Ha4eHHE OpPraHUYeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHMMHUECKOE CTPOCHUE KAK IMOPSAAOK COCIMHEHHsS aTOMOB B MOJIEKYJE COIVIACHO HUX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coenquHeHuil A.M. bytnepoBa. YTiepoaHBI CKeJNET OpraHMYEcKOd Mosekyisl. KpaTHocTb
XAMHYECKOW CBSA3U. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. [Tpuniunsl kimaccudukanuu
OpraHMYECKUX COeAUMHEeHMH. MexIyHapoaHasi HOMEHKJIAaTypa M MPUHIUIB 00pa3oBaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Knaccudpukanus u OCOOEHHOCTHM OpPraHUYECKUX peakuuid. PeaklnOHHBIE IIEHTPHI.
IlepBoHa4aybHBIE NTOHATHS O TUIIAX U MEXAHU3MAaX OPraHUYECKUX peakiuil. I'oMmonuTnueckuit u
TETEPOTUTUICCKANA Pa3pblB  KOBAJICHTHOM XHMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
MOHHBIA MexaHU3Mbl peakuuu. [lonaTue o Hykieopuie u aaekTpoduie.

AnKaHBL. DJEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl MeTaHa. Sp°-
ruOpuu3anys opouTaneit aromoB yriepoaa. ['omonorudeckuit psi u obmas popmysa aakaHOB.
CucremaTnueckasi HOMEHKJIAaTypa alKaHOB W paaukaioB. M3omepusi yriepoaHOro ckenera.
@dusnueckue CBOICTBa aJKaHOB. 3aKOHOMEPHOCTH U3MEHEHHsS (U3NUYECKHUX CBOMCTB.
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XUMHYECKHE CBOWCTBA  QJKAaHOB: TallOTEHHMPOBAHUE, JIETUAPUPOBAHUE, TEPMUUYECKOE
pa3ioXKeHue, KPeKUHI KaK CIOCOOBI MOJYYeHHs] BaKHEMIIMX COEJUHEHHM B OpraHM4ecKOM
cuHTe3e. ['opeHne anKkaHoB Kak OJWH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIILICHHOCTH U
ObITy. M30Mepu3anus Kak crioco0 MOIyd4eHHs BBICOKOCOPTHOro OeH3umHa. MexXxaHu3M peakiuu
CBOOOAHOpaIUKAILHOTO 3amerneHus. [lonydenne ankaHoB. Peakmmst Bropma. Haxoxknenue B
PUPO/IEC U PUMEHEHHUE aJIKaHOB.

[uknoankanpl. CTpoeHue MOJIGKYN MuKIoamkaHoB. OOmas (opMmyna MHKIOATKAHOB.
Homenkmarypa  mukioankaHoB.  M3oMepuss — IMKIOAQJKAHOB:  YIJIEPOJHOTO  CKEJETa,
MEXKKJIacCoOBasi, IPOCTpaHCTBeHHAs (yuc-mpanc-uzomepus). Criennduka CBOWCTB UKIOATKAHOB
C MaJIbIM pa3MepoM UK. Peakiuu npucoenHeHus 1 paauKaIbHOTO 3aMEIICHHUS.

AnKeHBI. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OJTHIEHA. SP2-
rubpuau3zanus opOuTaneil aToMOB yriepoaa. G- M T-CBA3H. |'OMOJormdeckuil psia u oduas
dopmyna amkeHoB. HomeHkmarypa ankeHOB. M3oMepusi ajakeHOB: YIJIEPOJAHOTO CKeEleTa,
MOJIOKEHUSI KPaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEKKIaccoBasl.
Ou3nyecKkue CBONCTBA anKEHOB. Peakmuu 3IIEKTPOPMIBHOTO TMPUCOCTUHEHHSI KaK CIOCO0
nonyueHus: (PyHKUIHMOHAIBHBIX MPOU3BOAHBIX YriieBoaopoaoB. [IpaBuio MapkoBHHKOBA, €ro
JJIGKTPOHHOE OO0OCHOBaHWE. Peakiuu OKUCICHHS U MoiduMepu3anuu. llomudTmiieH Kak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOrO MpOou3BojCTBa. [IpomblliuieHHbIE U Tab0OpaTOpHbIE
CrocoObl MONyuYeHUst aKeHOB. [Ipasuno 3atiyesa. IIpumeHeHne anKeHOB.

Anxaguensl. Knaccudukamusi ankaJueHOB MO B3aUMHOMY PACIOJIOKEHHIO KPAaTHBIX
cBs3eil B Mouiekysie. (OCOOEHHOCTH AJIGKTPOHHOTO M IPOCTPAHCTBEHHOTO  CTPOCHUS
COMpsDKEHHBIX ankagueHoB. OOmas Qopmyna ankagueHoB. HomeHknatypa u  u30MepHs
ankaanueHoB. PU3NYECKHE CBOMCTBA ajJKaJUEHOB. XUMHUYECKUE CBOMCTBA AJIKAJIUCHOB: PEAKIIMU
NpUCcOeANHEeHUs (THIPUpPOBaHUE, TAJOTCHUPOBAHME), TOPEHUS W ToluMmepusanuu. Bxman
C.B. JlebeneBa B mMOJydyeHUE CHUHTETUYECKOro Kaydyka. Bynkanuzanus kaydyka. PesuHa.
MHuoroo6pa3ue BUIOB CHHTETUYECKHMX KaydyyKoB, MX CBOWcTBa M mnpuMeHeHue. [lomydenue
AJIKaIMEHOB.

ATNKHMHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl AalleTHJICHA. SpP-
rudpuaunsanus opouraneit atomoB yriepoja. 'omonorudeckuii psaa u obmas Gpopmysa aTKUHOB.
Homenknarypa. M3omepusi: yriaepogHOro ckenera, NoJIOKEHUsI KPaTHOM CBSA3U, MEKKIIACCOBAs.
®u3nYeCcKue CBOMCTBA AJIKWHOB. XMUMHUYECKHE CBOWCTBA AJIKWHOB: PEAKIIMM MTPUCOECTNHEHUS KaK
Croco0 MoNy4yeHus MOJIMMEPOB U JPYTHX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewenus. I'openue
aleTUIeHa KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOTO TUIAMEHH JUIsl CBApKH U PE3KU METaJJIOB.
[Tomyuenue areTunieHa MUPOIU30M METaHa U KapOuIHBIM MeTo1oM. [IpuMeHeHue aleTuieHa.

Apenbl. Ucmopusa omxpvuimus 6en3on1a. COBpeMEHHBIE MPEICTaBICHHS 00 3JEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3oMepuss U HOMEHKJIaTypa TOMOJIOTOB OeH30a.
O6mas dopmyna apenoB. dusmyeckue cBoWcTBa OeH307a. XUMUYECKHE CBOWMCTBA O€H307a:
peakiuu INEeKTPOPUIBHOTO 3aMelleHus (HUTPOBAaHUE, TaJOTeHUPOBAHUE) Kak Crmocod
MOJIYYCHUS XMMHYECKUX CPEJCTB 3alllThl PACTEHUW; TMPUCOCAUHEHHS (TUIPUPOBAHUE,
raJIOTeHHPOBAaHKE) KaK JOKa3aTEeNIbCTBO HEMpEeNbHOr0 Xapakrepa OeH3ona. Peakius ropeHus.
[Tomyyenue 6enzomna. OcobenHocmu Xumuueckux ceoticme monyoad. B3anuMHoe BIUSHUE aTOMOB
B MoJjiekyne Toiyona. Opuenmayuonnsie 3¢pgexmol 3amecmumernetl. [IpuMeHeHre TOMOJIOTOB
OeHsona.

Cruptel. Knaccudukanus, HOMEHKIaTypa CHOUPTOB. ['OMOIOrMYecKkuil psa U odmas
dbopmyra mpeneabHbIX OJHOATOMHBIX CUPTOB. M3omepus. dusnyeckrue CBONCTBA MPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BogopoiHas CBsA3b MEXKIYy MOJIEKYJIaMH U €€ BIHMSHHE Ha (PU3NUYECKUE
CBOMCTBAa CIHPTOB. XHMHYECKHE CBOWCTBA: B3aMMOJIEWCTBHE C HATPHEM KaK CIoco0
YCTaHOBJICHHSI HATUYUS THAPOKCOTPYIMIBI, C TAJIOT€HOBOJOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOpHUTENICH, BHYTPHU- U MEXKMOJICKYJIsIpHasl JAeTupaTarus. Peakius ropeHus: CIUpPTHI Kak
toriBo. [lomyueHue »dTaHONa: peakmusi OpPOKEHUS TIIOKO3bI, THUApATallvds dSTUJICHA.
[Ipumenenne metaHona W dTaHosa. DUBMOJIOTHYECKOE ACHCTBME METaHOJa W JTaHOJa Ha
OpraHM3M YeJOBEKa. OTUJIEHIVIMKOJIb W TIUUEPUH KakK MPEACTaBUTENN MPEaeIbHBIX
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MHOT'0aTOMHBIX criupToB. KauecTBeHHast peakiiusi HA MHOTOATOMHbBIE CIIUPTHI U €€ IPUMEHEHHUE
JUISL pacliO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakTiueckoe mpuMeHeHue
STWJIECHIJIMKOJIS U [NIMLEPHUHA.

®enon. Crpoenue Mosekylbl GpeHona. BzaumHoe BiusiHEE aTOMOB B MoJieKyle (eHoa.
Oduznyeckue cpoiicTBa (eHosna. XUMHUYECKHE CBOMCTBA (PEakIMU C HATPHEM, THAPOKCHIOM
Hatpus, bpomom). [Tonyuenue denona. [Ipumenenne geHona.

Anbnerunsl 1 ketonsl. Knaccudukanus anpaeruioB u keToHoB. CTpoeHne mpeieiabHbIX
aNbJIETUIOB. JJIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWJIBHOM  TPYIMIIBL.
['omonoruueckuii psia, obmas GopMyina, HOMEHKIATYpa U U30MEpHs MPEACTbHBIX ajlbJACTH/IOB.
OusnyecKkue CBOWMCTBAa IMpeNeibHBIX albJETUI0B. XHUMHUYECKHE CBOMCTBA MpEAeTbHBIX
QIBJETUOB: THIPUPOBAHUE, KAUYECTBEHHBIC pEAaKIMM Ha KapOOHWIBHYIO Tpynmy (peakius
«cepebpsiHOro 3epkaina», B3auMoneicTBue ¢ ruapokcuaoM meau (1)) u ux npuMeHeHue IS
OOHapyXeHMsI MpeneibHBIX albJETHI0B B IPOMBILUIEHHBIX CTOYHBIX Bojaax. Ilomyuenue
MpellelbHBIX AJbJIETHIOB: OKUCJICHHE CIUPTOB, ruipartanus aneTtwieHa (peakuus Kydeposa).
TokcnyHocTh anmpaerunoB. [lpuMenenuwe QopManbaernga W aneTanpAeruaa. AICTOH Kak
MpeICcTaBUTENb KETOHOB. CTpoeHue Moiekynbl anetoHa. OcOoOEHHOCTH peakIuu OKHCIIEHUS
aneroHa. [IpumeHeHne aneroHa.

Kap6onoBeie kucnotel. Kiaccupukanuss u HOMEHKIATypa KapOOHOBBIX KHCIIOT.
CtpoeHue  mpenenbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIOT.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM rpynmbl. ['oMonornyeckuit psin u obuias popmyna
IpeIeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. @DH3MUECKHME CBONCTBA IPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBONCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (pEakluu C METaJUIaMH, OCHOBHBIMH OKCH/IaMH, OCHOBAHHUSIMHU H COJISIMH )
KaK IMOJATBEP)K/ICHUE CXOJICTBA C HEOPTaHUYECKUMHU KHUCIOTamH. Peakuus stepudukanuu u ee
oOparumocTh. BnusHue 3amecturenell B YIIEBOIOPOJHOM paauKaje Ha CHIY KapOOHOBBIX
KkuciaoT. OCoOEHHOCTH XMMHUYECKUX CBOMCTB MYpaBbHHOW KHUCHOTHL. [lomydeHue npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, aJKEHOB, IEPBUYHBIX CIHUPTOB,
anpaeruioB. BakHeliue mpencTaBUTeNn KapOOHOBBIX KHUCIOT: MYypaBbUHAs, YKCyCHas U
OeHsoifHasd. Beicmme mnpenenbHble M HENpeesbHble KapOOHOBBIE KHUCIOTHL. Onmuueckas
usomepus. Acummempuyeckuii amom yenepoda. IIpumenenne kKapOOHOBBIX KUCIOT.

Cnoxuble »¢upsl u xkupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(QUpPOB.
MesxxkmnaccoBasi n3oMepusi ¢ KapOoOHOBBIMU KHcToTaMu. CIOCOOBI IOMYyYEHUS CIOXKHBIX A(UPOB.
O6patumocth peakuuu >Tepuduxanuu. [IpumMeHeHHe CIOXKHBIX A(QUPOB B MHIIEBOH U
nap@roMepHON MPOMBIIUIEHHOCTH. JKHpPBI Kak CIOXKHBIE S(UPBl TIAUIEPUHA ¥ BBICIINX
KapOOHOBBIX KHCIIOT. PacTUTeNbHbIE U JKUBOTHBIE JKUPBI, UX cocTaB. PU3NYECKUE CBOMCTBA
KUPOB. XMMHYECKUE CBOICTBA >KMPOB: THMAPUPOBAHUE, OKHUCICHHE. ['MApOIN3 WM OMBLIEHUE
JKUPOB KaK Ccroco0 NPOMBIIUIEHHOTO TIOJYyYEHHUS] COJed BBICIIMX KapOOHOBBIX KHCIOT.
[TpumeHneHue KupoB. MBLUTA KaK COH BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIME CBOIICTBA MbLIA.

VrneBoabl. Knaccupukauust yrineBonoB. dusnueckue CBOICTBA M HaXOXACHUE
yIJIEBONOB B Ipupoje. [roko3a Kak alpJernJoCIUpPT. XUMHYECKHE CBOMCTBA TIUIFOKO3BIL:
ayunuposanue, alKUIUposaHue, CIIpTOBOE U MOJIOYHOKHCIIOE OposkeHHne. DKCIeprUMeHTaIbHbIe
JIOKa3aTelIbCTBa HAIMYMS allbJIETUIHON M CHUPTOBBIX Tpynn B Itoko3e. [loayueHue ritoKo3bl.
@pykmosza kax usomep enokoszvl. Puboza u odezoxcupubosza. BaxueWmme mucaxapuabl
(caxapo3a, 1akmo3a, ManLmosa), UX CTPOeHUEe U (pusnueckue cBoiictBa. ['maponus caxapossl,
Jnakmo3svl, manrebmossl. Kpaxman M 1emioo3a Kak OMOJIOrMYecKHe MOJUMeEpbl. XHUMUYECKHe
CBOMCTBA KpaxMmaia (TUAPOiIN3, KaUeCTBEHHAsl peaKIusl C MOJJOM Ha KpaxMal U €€ MPUMEHEHUE
JUIsl OOHapyKEeHHs Kpaxmalla B MPOJYKTaxX MUTaHusi). XHMHUYECKHE CBOMCTBA IIEJUIHOJIO3bI:
THJIPOJIN3, 00pa3oBaHUE CIOXKHBIX 3¢HUpoB. [IpuMeHeHne u OuMoOIOTrHYEcKass PoJib YIJIEBOOB.
OxkucneHne yriaeBoi0B — HCTOUHUK SHEPTUH JKUBBIX OpraHu3MoB. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha NMPUMeEpE alleTaTHOTO BOJIOKHA.

Wnentudukanus opraHMueckux coeAuHeHUM. ['eHeTmyeckas CBA3b MEXAY KilaccaMu
OpPraHMYECKUX COECTUHEHHM.
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Awmunsbl. [lepBuuHbIe, BTOPHYHBIC, TPETHUHBIE aMUHBL. Kiaccudukanys aMMHOB 110 TUITY
VIIEBOJOPOAHOTO paJuKaia M YHCIYy AaMHUHOTPYNN B  MOJEKyJe. DJEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE MPEACIbHBIX aMUHOB. DHU3NUecKre CBOWCTBA aMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHMS: PEaKIUu C BOJOM, KucioTamMu. Peakuus ropeHus. AHWIMH Kak
MPEJICTAaBUTENb apOMaTHIECKUX aMUHOB. CTpoeHHe aHmInHA. [IpUauHbI 0cnabieHus: OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHUH C aMUHAMU MPeNIeIbHOr0 psiaa. XUMUYECKUE CBOMCTBA aHUIIMHA!
B3aMIMOJICHCTBHE C KUCJIOTaMd, OpOMHON BOJOW, oOkucieHue. [lomydeHne aMUHOB
ANKWIMPOBAaHUEM aMMHaKa M BOCCTAHOBJICHHEM HHUTPOIPOM3BOJHBIX YIJIE€BOJIOPOAOB. Peakius
3unnHa. [I[puMeHeHre aMHHOB B (hapMalleBTUYECKON MPOMBIIUICHHOCTH. AHUIUH KAK Cblpbe OJis
npou3800cmea anuiuHogvlx kpacumeneti. Cunmessl Ha OCHO8E AHUIUHA.

AmunHokuciaorel u  Oenku. CoctaB u  HOMeHkinarypa. CTpoeHHE aMHHOKHUCIOT.
['omonornyeckuit psiA OpedeNbHBIX aMUHOKHUCIOT. M30Mmepusi npeoenvbHulX aMUHOKUCION.
Ou3nyecKkue CBOMCTBA TNPEICIBbHBIX AMHHOKHCIOT. AMHHOKHCIOTBI Kak aMmQoTepHbie
opranuueckue coequHenus. Cunres nentuaos. [lentunnas cBs3b. buonornyeckoe 3HaueHue a-
aMuHOKHUCIOT. OOnacTu MpUMEHEHUS aMHUHOKHCIOT. belku Kak mpupoaHble OMOMOIMMEpHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, obpasyiowue Oenku. XUMHUYECKUe
CBOMCTBa OEIKOB: THAPOIHU3, JCHATYypalHs, KadyeCTBEHHBbIC (I[BETHBIC) PEAKIMU Ha OCIKU.
[IpeBparenuss 6enKOB MUK B opraHu3Mme. buonornyeckue GyHKIUU O0€NKOB. /JocmudiceHus 6
U3yYeHUuU Cmpoenust U cunmesa 6enKos.

Aszomcoodepocawue cemepoyuriuieckue coeourenus. Iluppon u nupuoun.: 21eKmpoHHoe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunoswie kuciomol: cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmag HyKi1eUHOBbIX
kucaiom ({HK, PHK). Ponb HyKIeuHOBbIX KUCIOM 8 HCUZHEOesmMeNbHOCMU OP2AHUZMO8.

Bricokomonekynsipable  coequHeHUs. (OCHOBHBIE TOHSATHS  BBICOKOMOJICKYIISIPHBIX
COCIMHEHUIH: MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTCMCHb IOJMMCPHU3AIINN.
Knaccudpukanus nomumepoB. OCHOBHBIE CIOCOOBI  MOJYYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHEHUH: pEaKIMH TOoJUMEepU3alul W TMoNuKoHaeHcanuu. CTpoeHue W CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOICTB MOJIMMEPOB OT CTPOCHHSI MOJEKYNI. TepMOIUIacTUYHbBIE U
TEPMOPEAKTUBHBIE TONUMEpBL. [Ipogoodswue opeanuyeckue noaumepvli. Komnosummsie
mamepuanel. Ilepcnekmugvl UCNONb308aHUSL KOMRO3UMHbLIX Mamepuanos. Knaccudukarus
BOJIOKOH. CHHTeTHYecKkre BOJIOKHA. [lonmmddupHble M TOTMAMUIHBIE BOJIOKHA, WX CTPOCHUE,
cBoiictBa. IIpakTuyeckoe HCMONB30BaHUE BOJNOKOH. CunmemuyecKkue NieHKU: U30AYUSL OJis
npo80008, MemMopanvl 0l ONPeCHeHUs 800bl, 3auUmMHble NAEHKU OJis1 A8MOMOOULel, NIACMbIPU,
xupypeudeckue nossisku. Hosevie mexnonozuu Oanvheliue2o co8epuleHcmeo8ans noJUMePHbIX
mMamepuanos.

TeopeTnueckne 0CHOBbI XUMHUH

Crpoenne BemectBa. CoBpeMEHHass MOJENb CTpOeHUs artoma. Jlyanusm 3JIEKTpOHA.
Keanmosvie uucna. PacripeneneHue 3JIEKTPOHOB 10 YJHEPIETUYECKUM YPOBHSM B COOTBETCTBHH C
MPUHIIMIIOM HauMEHbIeH SHepruu, mpaBuioM XyHaa u npuHiunom I[laymu. OcobeHHOCTH
CTPOEHHS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DJIEKTPOHHAsA KOHPUTypalus aToMa.
Knaccudukamuss XuMHYeCKuX SJIEMEHTOB (s-, P-, d-aaeMeHThI). OCHOBHOE U BO30YXK/ICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHbIe anekTpoHbl. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. Menneneesa. @usnueckuii cmeica [lepuoanueckoro 3axona .M. Menneneesa. IIpuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB JIEMEHTOB U MX COCIMHEHHUH IO NEPUOJIaM U IPYIIIaM.
MupoBo33peHueckoe u HayuyHoe 3HaueHue Ilepuommueckoro 3akona JI.M. Menneneesa.
IIpoenosvl /].U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DJIEMEHNO8.

OneKTpOHHas NpUpOJa XUMHYECKOM CBSI3U. OJEKTPOOTPHULIATENbHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBUJHOCTU M MEXaHM3Mbl 0Opa3oBaHMs (OOMEHHBIM U JIOHOPHO-AKIENTOPHBIN).
HNonnas  cBa3p.  Merammmyeckas  cBsi3b.  BomoponHas — CBA3b.  Meoicmonekynaprvie
83AUMO0eCMBUSL.
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Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTAUTHYSCKUX PEHIETOK (aTOMHAs,
MOJIEKYJIsSIpHAsi, MOHHAsA, METaJITH4ecKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIA
KpUCTaTU4eckoi pemeTku. [Ipuunnsl MHOTOOOpasus BemecTB. COBpeMEHHbIE MPEICTABICHHS
0 CTPOEHUU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmaivl.

XuMudeckue peakuuu. ['oMoreHHble U reTeporeHHbie peakuuu. CKOpOCTh peakiuu, ee
3aBHCHUMOCTh OT Pa3JIUYHBIX (PAKTOPOB: MPHUPOJbl PEArHPYIOMIMX BELIECTB, KOHICHTPALUU
pearupyrommx BEIIecTB, Temmeparypsl (mpaBwio Baxrt-I'odda), mmomanyn peakiMoOHHON
MOBEPXHOCTH, HAIWYMS KaTalu3atopa. DHEPrus aKTUBALUHU. AKMUBUPOBAHHbIU KOMNJIEKC.
KaranuzaTops! u karanus. Posib kaTaan3aTopoB B IpUPOJIE U POMBIIIEHHOM ITPOU3BOJICTBE.

Iouamue 06 sumanvnuu u sumponuu. Suepeus 1'uboca. 3axkon I'ecca M cneaCTBUA U3
Hero. TerutoBbie 3 heKThl XUMUYECKHX peakuuid. Tepmoxumuyeckue ypaBHeHus. OOpaTuMocTh
peakiuii. Xumuyeckoe paBHoBecue. CMelIeHHE XHUMHUYECKOrO paBHOBECHUSI MOJ JIeHCTBUEM
pa3NUYHBIX (PAKTOPOB: KOHIEHTPAIIMM pEarecHTOB WM MPOAYKTOB pPEAKIHMU, TaBJICHUS,
Temneparypsl. Posib cMelieHus: paBHOBECHUS! B TEXHOJIOTMUYECKUX MPOIIeccax.

Hucniepcusie cucteMbl. Koatouousie cucmemul. VIcTHHHBIE pacTBOpHL. PacTBopeHue kax
busnko-xumuueckuit mponecc. CrnocoObl BRIpaXKeHUS KOHIIEHTPALIMK PACTBOPOB: MacCOBast 10
PacTBOPEHHOTO BEILECTBA, MONAPHAA U MOAANbHAA KoHyenmpayuu. Tump pacmeopa u
MumpogaHue.

Peakuuu B pactBopax snekTpoiuToB. KauecTBeHHbIE peaklMM Ha HOHBI B PAacTBOPE.
KucnotHo-ocHOBHBIE B3aMMOJEIHCTBHS B pacTBopax. AMQoTepHOCTh. HonHoe npouszsedeHue
600vl. Booopoonuwiti nokazamenv (pH) pacmeopa. I'maponus coneil. 3HaueHue THAPOJIM3A B
Ounonoruuecknx 0OMeHHBIX Iporieccax. [[puMenenue ruponrsa B MPOMBIIIIICHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IIPUPOJIE, IPOU3BOICTBEHHBIX IIPOLIECCAX
U KU3HEJEATENIbHOCTH OPTaHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIU NOMEHYUANL CPeobi.
Juaepamma Ilyp6s. TloBeneHue BemieCTB B cCpeaax ¢ pa3HbM 3HadyeHueM pH. Mertozs
ANIEKTPOHHOTO U 391eKMpPOHHO-UuoHHo20 Oananca. [anpBaHMuYecKUil d3IeMEHT. XHUMHUYECKHE
UCTOYHUKU TOKa. Cmanoapmuwviii 6000poOHbIl 21ekmpod. CmanoapmHbulll  31eKMpPOoOHbli
nomenyuan cucmemvl. Pa0 cmaHOapmusix 31eKmpoOHbIX nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX peakyuli. JIEKTPOJIIN3 pPacTBOPOB M PACIUIaBOB COJIEH.
[TpakTuyeckoe NPUMEHEHHUE 3JIEKTPOSU3a Ul TOJIyYeHHs LIENOYHBIX, IIETOYHO3EMENIbHBIX
METaJIJIOB U amtoMuHusA. Koppo3usi MeTayioB: BUIIbI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJIJIOB OT
KOPpO3UH.

OCHOBBI HEOPraHUYECKOM XUMHH

Obmas xapaxktepuctuka 31eMeHToB |A—IlIA-rpynn. Okcunabl M nepokcHUIbpl HATPUS U
kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanus. Coiu HaTpHsl, Kanusl, KajablUsl U MarHus, UX
3HaYCHWE B NPUPOAE M KU3HU UeNOBeKa. JKecmkxocmb 600bl U CNOCOObL ee yCMmpaHeHus.
Komnnexcnvie coeounenus antomunus. Anomocurukamat.

Metamnsl IB-VIIB-rpynn (Meap, nmHK, XpoM, MmapraHel). OcoOEHHOCTH CTpPOEHHUS
atomoB. O0mue ¢usnyeckue U XxuMuieckue cpoiictpa. [lonyuenue u npumenenue. OKcUIbl U
TUAPOKCUABI 3TUX METAJIOB, 3aBHCHUMOCTh WX CBOMCTB OT CTENEHU OKHUCIEHHUS 3JIEMEHTA.
Baxneiimue conu. OKUCIUTENbHBIE CBOICTBA COJEM XpOMa M MapraHiia B BBICIIEW CTENEHU
OKHCIeHUsl. KomnueKkcHbie coeOuHenus Xxpoma.

O6mas xapakTepuctuka sneMenToB IVA-rpynmel. CBoiicTBa, ModydeHHe U IPUMEHEHUE
yris. CuHTE3-Ta3 Kak OCHOBA COBPEMEHHOMW IMPOMBIIUIEHHOCTH. AKTUBHPOBAHHBIN Yrojib Kak
azncopOent. Hanocmpykmypul. Muposvie docmudicenus: 8 0d61acmu coO30aHUs. HAHOMAMEPUATOS.
DnekmponHoe cmpoenue MOneKyavl yeapro2o 2asa. llonyuenue u npumenenue yeapHoz2o0 2asa.
Buonornyeckoe aeiictBue yrapnoro raza. Kapouael kanpuus, anioMuHus U xkeneza. KapooHatsl
u tunpokapboHatel. Kpyeosopom yenepooa 6 wcueou u Hedxcusou npupode. KadecTBeHHas
peakuus Ha KapOoHaT-nOH. DU3MUECKHE M XHMHUYECKHE CBOWCTBa KpeMHHs. CHIaHbl H
cummnuael. Oxenp kpemuus (IV). KpemuueBsie kuciaotsel U ux conu. CHaMKaTHbIE MUHEpANbl —
OCHOBA 3€MHOH KOPBI.
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OOmiast xapakrepucTuka 3neMeHToB VA-rpynmsl. Hutpuasl. KauecTBenHas peakuus Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak OKUCIAUTeNnb. HuTpaTel, X ¢unyeckue M XUMHUYECKUE
cBoiicTBa, mpuMmeHeHnue. CBoiicTBa, modydeHune u npumeHeHue ¢pocdopa. Pochun. DocdopHbie
u nosidocdopHbie KUCI0Th. bruonorudeckas poisb pocdaros.

Oo6mas XapaKTEepUCTUKA 3JIEMEHTOB VIA-rpynmsl. OcoOsle CBOMCTBA
KOHIEHTPUPOBAHHON cepHOMl KucioTel. KauecTBeHHBbIE peakuuu Ha CcyiabGui-, CylbQUT-, U
Cynb(aT-uOHBI.

O6mass xapakrepuctuka 3nemMeHTOB VIIA-rpynmbel. OcobGeHHoctd xumum  (ropa.
['ajoreHoBOJOpPOABl W WX TMOJXy4eHHe. [alloreHOBOAOPOAHBIE KHCIOTBI M HX  COJIH.
KauecTBeHHble peakiuu Ha TrajloreHuJ-uoHbl. Kucinopojconepxkaiue cOeIWHEHUs XJIopa.
IIpuMeHeHne rajloreHoB U UX BaXKHEUIINX COCITUHEHUM.

brazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2A308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX BELIECTB, BOJAOPOAHBIX COCIMHEHHIA,
BBICIIUX OKCHUJIOB U THAPOKCH/IOB.

W nentudukaiys HeOPraHU4eCKUX BEUIECTB U HOHOB.

X¥MHA U JKU3HDb

Hayunbie meronbl mo3Hanus B xumuu. Mcrounuku xumudeckod mHbopmaruu. [louck
uH(pOpMalMKM TIO0 Ha3BaHUAM, WACHTU(HUKATOpaM, CTPYKTYpHBIM (opmynaMm. XUMHUYECKUAN
aHaJu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJICHUW KaK METOJAbl HAYYHOTO
no3Hanus. Mamemamuueckoe Mmodenruposanue NPOCMPAHCMBEHHO2O CMPOEHUS MOIEKYJl
opeanuyeckux seugecms. CospemerHbvle PU3UKO-XUMUYECKUE MEeMOObl YCMAHOBIEHUS COCMAB8A U
CMPYKMYpPbl 8eUiecms.

Xumus U 3710poBbe. JlekapcTBa, (hepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIC BO/IBI.
[IpoOnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX IpernapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, paspylialolie 3A0pOBbe (KypeHHe, YIOTpeOJIeHHe ajaKoroyis, HapKOMaHUS).
Panmonansnoe nutanue. [Iumessie 1oo6aBku. OCHOBBI IUIEBOM XUMUH.

Xumus B Meaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

XuMUg B TOBCEAHEBHOW JKHU3HU. MOIOIKME W YUCTAIIME CpENCTBA. PemnenseHTsl,
uHCeKTUIUABL. CpeacTBa JMYHOM THTHEeHb W KocMeTuku. [IpaBuna Oe3omacHoil paboThI ¢
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMUH.

XuMUSL U CeNbCKOe XO034icTBO. MUHepallbHble U opraHudeckue ynoopenus. Cpencrsa
3alIUThl PACTEHUU.

Xumus B mpombiinuieHHOCTH. OOIIMe NpeAcTaBIeHUs O MPOMBIIUICHHBIX CIoco0ax
MOJIYYCHUS! XUMUYECKUX BEIIECTB (HAa MpUMEpEe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
[IpombiniieHHass opraHuyeckas XuMus. Cplpbe [JIi OpPraHUYECKOHM MIPOMBIIUICHHOCTH.
[IpoGnema 0TX0M0B M TOOOYHBIX TPOAYKTOB. Hambonee KpymHOTOHHAXKHBIE IMPOM3BOJICTBA
opraHuyeckux coenauHeHuil. Yepnas u nBetHas Mertamuryprus. CTEKJIO M CHJIMKaTHas
MIPOMBIIIEHHOCT.

Xumusg U dHepretuka. lIpupoaHble HMCTOUYHMKHM YriaeBoAOponoB. IlpuponHsii u
MONYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmoib3oBaHue. CoctaB HeDTH U ee TepepadoTKa.
Hedremponykrel. OkraHoBoe uuciao OeHzuHa. OxpaHa OKpyXalomed cpeasl mpu
He(dremepepabOTKE W TPAHCIOPTHPOBKE HEPTEMPOAYKTOB. AJBTEPHATHUBHBIE HWCTOYHHUKHU
SHEPIUHu.

Xumuss B ctpoutenbctBe. llement. beron. Ilogbop onTUManmbHBIX CTPOUTENBHBIX
MAaTEepUAJIOB B IPAKTUUECKON IEATEIIbHOCTH YEIOBEKA.

XHUMUA ¥ 3KOJIOTHA. XUMHUYECKOE 3arpsi3HEHNE OKPYKAKOIIEH Cpellbl U €ro MOCIEACTBHUS.
Oxpana ruapocdepsl, To4YBbl, aTMOChepsl, GIOpsl U GayHbl OT XUMUYECKOTO 3arPs3HEHUS.

Tunsl pacyeTHbIX 3a1a4:
Haxoxxnenne MoyeKyasipHON (OpMyIIbI OPTaHMYECKOTO BEIIEeCTBA MO €ro MJIOTHOCTUH U
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIIUX B €70 COCTAB, UIIU 110 MPOLYKTaM CrOpaHUsI.
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PacueTs! MaccoBoi 1011 (MacChl) XUMUYECKOTO COSIMHEHHS B CMECH.

Pacuetsr Macchl (0ObeMa, KOJWYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

Pacuetsl MaccoBoil miu 00BEMHON J0JIM BBIXOAA MPOAYKTA PEAKIMH OT TEOPETHYECKU
BO3MOYKHOTO.

Pacuets! TermnoBoro ¢ dexra peakuu.

PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSAX.

Pacuersl macchl (0ObeMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEICHHON MAacCOBO 10JIei pacTBOPEHHOIO BEIIECTBA.

Tembl NPaKTHYECKUX PAGOT
10 kaace

Pacno3naBanue niacTMacc ¥ BOJIOKOH.
Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMC «l'eHeTYecKas CBSA3b MCXKAY KllacCaMHu
OPraHu4YCCKux CO@ﬂHHGHHﬁ)).

11 xkiaace

WNnentudukanys HeOPraHMIeCKUX COSAMHEHUIN
[Tomryuenue, coOupanue U pacrio3HaBaHUE ra30B

3. TemaTnyeckoe IJIAHHPOBAaHHE ¢ YKa3aHHEM KOJMYeCTBA YacoOB,
OTBOJUMBIX HA OCBOEHHE KAXK/I0il TeMBbI

10 xkaacc (6a3oBbIii ypoBenb) (35 yacoB)

Ne Tema KomngectBo

n/n 4acoB

1 |[Ipenmer opranuyeckoit xumuu. Teopust CTpOCHUSI OPTaHUUYECKUX 3
COeTMHEHNN

2 | YrneBoJopoJibl U UX MPUPOJHBIE HCTOYHUKHU 8

3 |Kucnopoaconepxaiire OpraHHIeCKUe COSTUHEHUS ¥ UX TIPUPOTHBIC 10
HCTOYHUKHU

4 | AzoTcopepxaiiye COSTUHEHNUS U UX HaXOXKICHHE B KUBOU MPUPOE 6

5 |buonornuecku akTUBHBIE OPraHUYECKUE COCTUHEHUS 4

6 |MckyccTBeHHBIE U CHHTETHUECKHE MTOJIMMEPHI 4
Hroro: 35

11 kaacc (6a3oBblii ypoBeHb) (34 yaca)

Ne Tema KommgectBo

n/o JacoB

1 |Crpoenne atoma u nepuonnuecknii 3akon JI.11. Menneneena 3

2 |CtpoeHue BemiecTBa 14

3 | XuMHUYECKHE pEaKIiH 8

4 |BemecTBa M HX CBOMCTBa 9
Hroro: 34
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