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1.IlnannpyemMble pe3y1bTaThbl 0CBOCHHS y4eOHOI0 NMpeaMeTa

JInuyHOCTHBIE Pe3yJbTAThl OCBOEHHSI OCHOBHOII 00pa30BaTe/IbHOI MNPOrpaMMbl JOJTAKHBI
0TPaXKaTh:

1) poccHiicKyr0 TpaXkIaHCKYIO UIECHTHYHOCTH, TATPUOTH3M, YBAKEHHUE K CBOEMY HApOIy, YyBCTBA
OTBETCTBEHHOCTH Tiepes; PogmHol, ropaocty 3a CBOM Kpal, cBOI0 PonuHy, mpoluioe U HacTosIIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxxeHre rocy1apCTBEHHBIX CHMBOJIOB (Tep0, (hiar, TuMH);
2) TpaXIaHCKYIO MO3MIIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO 4JIeHA POCCHUHCKOro OOIIecTBa,
OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIC TIpaBa H OOS3aHHOCTH, YBAXKAMOIIETO 3aKOH U
MIPaBOIOPSIOK, 001aJaI0IEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOILIETO
TPaJIULIMOHHBIE HAIIMOHANBHBIE M OOIIEUETOBEUECKUE TyMAaHUCTUYECKHUE M JEMOKPATUYCCKUE
LIEHHOCTH;

3) rOTOBHOCTH K Ciy>keHut0 OTeuecTBy, €ro 3alluTe;

4) cpopMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHON MPAKTHKU, OCHOBAHHOTO HA JUAJIOTe KYIBTYp, & TAaKXKEe Pa3IHUYHbIX (GopM
00IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOEr0 MECTa B MOJIUKYJIETYPHOM MHUPE;

5) cpopMHpPOBAaHHOCTH OCHOB CaMOPa3BUTHS W CAMOBOCHUTAaHUS B COOTBETCTBUU C
oOlIeYeIOBEUECKUMH LIEHHOCTSIMM W HJeajaMH Tpa)KJIaHCKOro OOIIEeCTBa; TOTOBHOCTh H
CIOCOOHOCTH K CaMOCTOATEIHHON, TBOPUECKON U OTBETCTBEHHOH I€ATEIHHOCTH;

6) TOJEpaHTHOE CO3HAHHWE U TOBEACHHE B IMOJUKYJIBTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JIMAJIOT C JPYTHMMH JIFOJbMU, JOCTUTaTh B HEM B3aMMOIIOHMMAHHUS, HAXOAUTH OOIINe e U
COTpYIHUYATh IS WX JOCTHXKEHHS, CHOCOOHOCTh IPOTHUBOCTOSNTH HACOJOTUU HKCTPEMHU3MA,
HAI[MOHANU3Ma, KCEHO(POOUH, ITUCKPUMHUHAIIMHM IO COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MMPU3HAKAM U JIPYTUM HETaTHBHBIM COIMAIILHBIM SIBIICHUSM;

7) HaBBIKM COTPYOHHYECTBA CO CBEPCTHHKAMH, JETbMU MIIAJIIETO BO3pacTa, B3POCIBIMU B
oOpa3oBareibHON, OOIIECTBEHHO IOJIE3HOW, y4eOHO-HCCIEe0BaTEeIbCKOM, MPOEKTHON U Ipyrux
BUJIaX JESATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHME U TTOBEJCHUE HA OCHOBE YCBOCHHMSI OOIICUETIOBEUECKUX IICHHOCTEH;

9) rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA TPOTSHKEHUU
BCEH KU3HM, CO3HATEIIPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK yCIOBHIO YCIIEUTHOM
npodeccruoHanbHON U 00IIECTBEHHOM 1eATEeNbHOCTH;

10) screTmyeckoe OTHOIIEHWE K MHPY, BKIIOYas SCTETUKY OBbITa, HAYyYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11) mpuHsATHE W peanu3aIuio IEHHOCTEN 310pOBOro U 6e30macHoro odpasa K1U3HH, MOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHIX CIOPTUBHO-O3OPOBHTEIBHON JESTEIBHOCTHIO,
HENPHUSITHE BPSIHBIX MIPUBBIYCK: KYPECHUS, YIIOTPEOIICHUS aJIKOTOJIsI, HAPKOTHUKOB;

12) GepexkHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U TMCUXOJIOTHYECKOMY
3I0pPOBBIO, K&K COOCTBEHHOMY, TaK M IPYTUX JIFOJICH, YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

13) oco3nanHbIi BBIOOp Oyaymiedt mnpodeccnr W BO3MOXKHOCTEH peanu3alid COOCTBEHHBIX
YKU3HCHHBIX TUTAHOB; OTHOIICHHE K TPO()ECCHOHAITBHON JEATETFHOCTH KaK BO3MOXKHOCTH y4acTHS B
PELICHNUH JTMYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHATLHBIX MPOOIeM;

14) c(hopMUPOBAHHOCTH 9KOJIOTHYECKOTO MBIIICHUS, MMOHUMaHUS BITUSTHUSA
COLIMAIbHO-9KOHOMUYECKUX TMPOLECCOB HA COCTOSHHME MPUPOJHONM M COLMAIBHOW CpENbl;
npuoOpeTeHne OMbITA SKOJIOTO-HAPABICHHON ACATEIHHOCTH;

15) oTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUSA IIECHHOCTEH
CEMENHOM KU3HHU.

MertanpeameTHble pe3yJbTaThbl 0CBOEHHS OCHOBHOW 00pa3oBaTeibHON MPOrpaMMbl J0JLKHBI
0TPakKATh:

1) yMeHHE caMOCTOSITENTFHO OMpPENeNsITh IeNId JeATEIbHOCTH U COCTABIATH MIIAHBI ACSITEILHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIHLHOCTh; UCTIOIB30BATh
BCE BO3MOXKHBIE pECypChl ISl JOCTHKEHHMS TIOCTABIEHHBIX ILeJel W peanu3aluy IUIaHOB
JeSATEIIbHOCTH; BRIOUPATH YCIICIITHBIC CTPATETUN B PA3IMYHBIX CHTYAIIHSIX;



2) yMeHHue MpOAYKTHUBHO OOLIATHCS U B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOMN JIEATENBHOCTH,
YUHUTHIBATh MMO3ULUU IPYTUX YUaCTHUKOB JEATEIBHOCTH, 3D (PEKTUBHO pa3peniarb KOHPIUKTHI,

3) BnajieHue HaBBIKAMU [TO3HABATEIIbHOW, YUeOHO-HCCIe0BATENBCKON U TPOEKTHOM e TeIbHOCTH,
HaBbIKAMHU pa3pelieHus MNpoOiieM; CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY
METOJIOB PEIIECHUS IPAKTUUECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHBIX METOJIOB MIO3HAHHUS;

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENbHOMW WH(OPMAIIMOHHO-TI03HABATEIHLHOM
NesITeIbHOCTH, BJIa/JICHUE HABBIKAMH TOJYYEHHUS HEOOXOOUMON MH(pOPMALMU U3 CIOBApei pasHbIX
TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OPMALUU, KPUTUYECKH OIICHUBAThH
U MHTEPIIPETUPOBATh HH(POPMALIMIO, TOJTyYaEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

5) ymMeHHe ucnoabp30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (1anee -
HKT) B pemieHur KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33Ja4 C COOIIOICHHEM
TpeOOBaHUI SPrOHOMHUKHU, TEXHUKU O€30IaCHOCTH, TMTHEHBI, PECypcocOepekeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM 6e30MacHOCTH;

6) yMeHue onpeieNsaTh Ha3HauYeHUE U PyHKIUHU pa3InYHbIX COI[MAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO OLCHMBAaTh W TNPUHUMATh DELICHUs, OIpPEIEIAIONINe CTPATETUI0
MOBE/ICHUS, C YYETOM IPAKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BnaneHHe SA3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTMMHO W TOYHO H3JIaraTb CBOKO TOYKY
3peHusl, UCIOJIb30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA;

9) BnajeHue HaBbIKAMM IO3HABATENBLHOW pe(rieKcHu Kak OCO3HaHMs COBEpIIAEMBIX JEHCTBUH U
MBICJIUTENBHBIX MPOLECCOB, WX PE3yJIbTaTOB U OCHOBAHMM, I'PAHUI] CBOETO 3HAHUSA WU HE3HAHUS,
HOBBIX II03HABATENbHBIX 3a/1a4 U CPEACTB UX JOCTUKECHHUS.

IIpenmeTHble pe3yabTaThl 0CBOECHHS 0A30BOI0 Kypca J0JIKHbI OTPAKATh:

"Xumus" (yrryOnieHHBIH ypOBeHb) - TpeOOBaHMS K MPEIMETHBIM pe3ylbTaraM OCBOEHHS
yIIyOJIeHHOro Kypca XMMMH JOJDKHBI BKIIIOYATh TpeOOBaHMSI K pe3ysibTaraM OCBOEHHS 0a30BOro
Kypca U JOMOJHUTENIBHO OTPAKaTh:

1) chopmMHpOBaHHOCTH CHUCTEMBI 3HAaHHKH 00 OOMIMX XMMHUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSIX;

2) copMHUPOBAaHHOCTh YMEHHUH HCCIIEAOBATh CBOWCTBA HEOPTAHNIECKHIX M OPTaHUYECKUX BEIIECTB,
OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIUH, TPOrHO3UPOBATh BO3MOXKHOCTb UX
OCYIIECTBIICHUS;

3) BnajsieHue YMEHUSIMH BBIJIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHMH O COCTaBe, CTPOCHHUHU BEIEeCTBA U
OCHOBHBIX XHUMHUYECKHX 3aKOHAX, TMPOBEPITh HX OKCIEPUMEHTAIBHO, (OPMYITUpPYs LEb
HCCIIEJOBAHNS;

4) BnasgeHWe METOAAMM CAMOCTOSTEIBHOTO IJIAHUPOBAaHUS U IPOBEACHHUS XHUMUYECKUX
HKCIIEPUMEHTOB C COOJIIOZIGHUEM MpaBUi Oe30macHOM padoThl C BELIECTBAMHU U JIAOOPATOPHBIM
obopynoBaHueM; CHOPMUPOBAHHOCTh YMEHHWI ONMCaHUs, aHAIW3a M OICHKH JIOCTOBEPHOCTH
IIOJIyYE€HHOTO PE3Y/IbTaTa;

5) chopMHUPOBAaHHOCTh YMEHH TPOTHO3UPOBATH, AHAIM3UPOBATH W OICHUBATH C TIO3MIIHA
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOACTBEHHOW JIEATENBHOCTU
YeJI0BEKa, CBSI3aHHOM ¢ IepepaboTKOM BEIIECTB.

BeimyckHHK Ha yIi1yOJIecHHOM YPOBHE HAYYHTCH:

— pacKpbIBaTh HA MPUMEPAX POJIb XUMHUHU B (POPMHUPOBAHUH COBPEMEHHOW HAyYHOW KAPTHHBI
MUpa M B INPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, B3aUMOCBI3b MEXAY XMMHEH WM JpYTUMU
€CTECTBEHHBIMU HayKaMU;

— WUTIOCTPUPOBATh HAa IPUMEpPaX CTAHOBIICHUE U DBOJIIOLIMIO OPTaHUYECKONM XUMHUH KaK HayKH
Ha pa3JInYHbIX UCTOPUYECKUX dTallaX €€ Pa3BUTHS;

— YCTaHaBJINBaTh IIPUUUHHO-CJIEICTBEHHBIE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHYECKHX
2JIEMEHTOB M NEPUOJNYECKUM M3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB U HX COEIMHEHUH B
COOTBETCTBHH C MOJIOKEHUEM XUMUYECKUX JIEMEHTOB B IEPUOJUYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIIECTB, IPUMEHSISI MTOJIOKEHHUSI OCHOBHBIX
XMMHMYECKMX TEOPHH: XMMHMYECKOTO CTPOCHHs OpraHudyeckux coenuHeHnid A.M. bytneposa,
CTPOCHMS aTOMa, XMMHUYECKOW CBSA3H, JJIEKTPOJIUTUYECKOM IHUCCOLMALMYA KHCIOT U OCHOBaHUU;



YCTaHABIMBATh NMPUYMHHO-CJIEICTBEHHBIE CBSI3W MEX]y CBOMCTBaMM BELIECTBA M €r0 COCTABOM U
CTPOEHHEM;

— MPUMEHATH MPaBHJIa CUCTEMATUYECKON MEXIYHApOJHON HOMEHKIATypbl KaK CpeACTBa
pa3nuyeHus U UASHTU(UKAIIMN BEIISCTB M0 UX COCTAaBY U CTPOCHUIO;

- COCTAaBIISATh MOJICKYIISIPHBIE U CTPYKTYpHBIE (OPMYJIbl HEOPTAaHUYECKUX U OPTaHUIECKUX
BEIIECTB KaK HOCUTEJIEH WH(OpPMAIIUU O CTPOCHUHM BEIIECTBA, €TO CBOWCTBAX M MPUHAIIICKHOCTH K
ONPENEIICHHOMY KJIacCy COCIMHEHUN;

- OOBSCHATH MPUPOY U CIIOCOOBI 00pa30BaHUS XMMHUYECKOM CBSI3U: KOBAJICHTHOM (TTOJISIPHOM,
HEMOJSPHON), WOHHOW, METaJUTMYECKOW, BOJOPOJHOM — C IIENIbIO OMpPENeTICHUS XUMHUYECKON
AKTUBHOCTH BEILECTB;

— XapakTepu30BaTh (U3MUECKHE CBONCTBA HEOPTAaHUYECKHUX W OPraHMYECKUX BEIIECTB H
YCTaHaBJIMBATh 3aBUCUMOCTD (DU3NYECKUX CBOMCTB BEIIECTB OT TUTA KPUCTAJUTMYECKOU PEIICTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3BMEHEHUH XUMUYECKUX CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJIHBIX COEAMHEHUH, BBICIIIUX OKCHIOB U THAPOKCHUIOB;

— MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapAKTEPHbIE XUMHUECKUE
CBOWCTBA HEOPraHWYECKHWX W OPraHUYECKHUX BEIIECTB M3YYEHHBIX KIACCOB C LEIbI0 HX
uaeHTuGUKAIKU U 00BSICHEHHS 00JIaCTH IPUMEHECHHS,

- ONpPEACIISITh MEXaHU3M PEAKUMHU B 3aBUCHMOCTH OT YCJIOBUW MPOBEICHHUS PEAKUUU U
MIPOTHO3UPOBATh BO3MOKHOCTb NMPOTEKAHUSI XUMUYECKUX PEaKIMi Ha OCHOBE THIA XMMHYECKOU
CBSI3U U AKTUBHOCTHU PEArEHTOB;

— yCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKHX COCAMHEHUN OT
XapakTepa B3aMMHOIO BIHMSHHS aTOMOB B MOJIEKYJaxX C LEIbIO MPOTHO3UPOBAHMS MPOAYKTOB
peakuuu;

- YCTAHABIMBATh 3aBUCUMOCTbh CKOPOCTH XUMUYECKOW PEAKIUHA U CMEIICHUSI XUMUYECKOTO
pPaBHOBECHUS OT Pa3NUYHBIX (PAKTOPOB C IENbIO ONMPEAENCHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX MPOLIECCOB;

— YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXAY KJIACCaMHM HEOPTraHWYECKUX U OPraHUYeCKUX
BEIIECTB [JI1 OOOCHOBaHUS MPUHIMIHAIBHOW BO3MOXHOCTH TOJTYYEHHS HEOPraHUYeCKUX U
OpraHMYECKUX COECAMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS;

- MOOMPATh PEAreHTHI, YCIIOBUS M OMPEACIATh MPOMYKTHI PEAKIHH, MO3BOJISIONINX
peanu3oBaTh 1a0OPaTOPHbIE U MPOMBIIIIIEHHBIE CIOCOOBI MOMYUYEHUS BAXKHEUIITUX HEOPTaHMUECKHIX
U OPTaHUYECKUX BELIECTB;

— OMPENENATh XapaKTep CPelbl B PE3yJIbTaTe TUAPOIN3a HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M MNPHUBOAUTH MPUMEPHI THAPOIM3A BEUIECTB B MOBCEAHEBHOM JKM3HHU 4YEJIOBEKA,
OHoNOrnuecKrux 0OMEHHBIX MPOIeccax U MPOMBIIUICHHOCTH;

— MPUBOUTHh TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA B TPHUPOJE,
MIPOU3BOICTBEHHBIX MIPOLIECCAX U KU3HEAEATEIbHOCTU OPraHU3MOB;

- 000CHOBBIBATh MTPAKTUYECKOE MCTIOIB30BAHNE HEOPTAHMUECKUX U OPTAHUYECKUX BEIIECTB U
WX peaKlUil B IPOMBILIUICHHOCTH U OBITY;

— BBINIOJHATh XUMUYECKUI SKCIIEPUMEHT I10 PACIIO3HABAHMIO U MOJTYYECHHUIO HEOPraHUYECKUX U
OpraHMYECKHX BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJAcCaM COEAMHEHUH, B COOTBETCTBUU C
MpaBUjiaMd M TIpueMaMu Oe30MacHOM paldOThl ¢ XUMHUYECKHUMH BEIIECTBAMU U JIA0OPATOPHBIM
00opyaOBaHUEM;

— MIPOBOJIUTH PACYEThl HA OCHOBE XUMHUYCCKUX (GOPMYIT U YPABHCHHI PEAKIUIl: HAXOKICHUE
MOJIEKYISIPHON (OPMYINIBI OPraHMYECKOr0 BEIIeCTBA IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM IO MPOAYKTaM CrOpPaHHUs; pacdyeTbl MacCOBOW 10U
(Macchl) XMMHUYECKOTO COETUHEHHS] B CMECH; pacdyeThl Macchl (00bema, KOIMYeCTBa BEIECTBA)
MPOAYKTOB PEAKIIUHU, €CIIM OJHO M3 BEIIECTB JAHO B M30BITKE (MMEET MPUMECH ); paCUeThl MaCCOBOM
Wi OObEeMHOM JONMU BBIXOJA MPOAYKTa PEaKIHH OT TEOPETHYECKH BO3MOXKHOTO; PAaCcUEThl
TEIUTOBOTO 3(PdeKTa peakuu; pacueTbl 0OBEMHBIX OTHOIICHUH Tra30B MPU XUMUYECKUX PEAKIUSX;
pacueTsl Macchl (00beMa, KOJIMUeCTBa BEIIeCTBa) MPOAYKTa PEaKIuH, €CIIM OJHO U3 BEUIECTB JaHO B
BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEIIECTBA;



- KCIIOJB30BaTh METObI HAYYHOT'O MO3HAHMS: aHAJIM3, CUHTE3, MOACIMPOBAHUE XUMUYECKUX
MIPOIIECCOB U SIBJICHUN — MPH PEIICHUH Y4eOHO-MCCIEI0BATeIbCKUX 3a/1a4 10 U3YUYEHHUIO CBOMCTB,
CIOCOOOB TOJIYYEHHUS U PACIIO3HABAHUSI OPTAHUYECKUX BEIECTB;

- BIIAJIETh TIpaBUJIaMU O€30MaCHOTO OOpAIIeHHs] C €IKUMH, TOPIOUUMH M TOKCUYHBIMHU
BEIIECTBAMU, CPEICTBAMHU OBITOBON XUMUU;

- OCYIIIECTBIIATh MOUCK XUMHUYECKON WH(GOPMAIMK MO Ha3BaHUAM, HUICHTHU(]HKATOpaMm,
CTPYKTYPHBIM (hOpMyJIaM BEIECTB;

- KPUTUYECKU OIICHUBATh M HHTEPIIPETUPOBATH XUMUYECKYI0 HH(POPMAIIUIO, COACPIKAIITYIOCS B
COOOIIIEHUSAX CPENICTB MaccoBOM uHpopmaiuu, pecypcax MHTepHETa, HAYYHO-TIOMYISPHBIX CTATHAX
C TOYKH 3pEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSX BBISBICHUS OMMUOOYHBIX CY>KICHUN
1 (OpMUPOBAHUSI COOCTBEHHOM MO3UIUY;

- YCTaHABIIMBaTh B3aUMOCBSI3U MEXIY (pakTaMu M TEOpUEH, MPUYUHON U CIEICTBHEM IMPHU
aHanu3e MPOOIIEMHBIX CUTyalluii 1 000CHOBAaHUH MPUHUMAEMBIX PEUICHUH HA OCHOBE XUMUYECKUX
3HAHHII;

- MPEJCTaBISTh MYTH PEIlIeHUs] IMOO0ATbHBIX MPOOTIEM, CTOSIIUX MEPE]] YeTOBEUSCTBOM, U
MEPCIEKTUBHBIX HANpPaBICHUN pPa3BUTUA XHUMUYECKHUX TEXHOJIOTMH, B TOM YHCJIE TEXHOJIOTUUI
COBPEMEHHBIX MAaTepUANOB C PA3MMYHON (PYHKIMOHAIBHOCTHIO, BO300OHOBISEMBIX HCTOUYHUKOB
CBIPBSI, IEpePabOTKH U YTHUIIM3AIUN TPOMBITIUICHHBIX M OBITOBBIX OTXOJ/IOB.

BrinyckHMK Ha yIiIyOJIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCSH:

— Gopmynuposams yensb UCCIE008aHUSA, GbIOGU2AMb U NPOBEPAMb IKCHEPUMEHMATILHO
2Unomeswvl 0 XUMUYECKUX CBOLICBAX 8eujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCTU
ecmynamo 6 XUMu4eckue peakyuu, o xapakmepe u npooOyKmax pasiuidhblX XUMUYECKUX peaKyuil;

— CamMoCmosmenvHo NIAHUPOBAMs U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONI00eHUEeM
npasun 6e30nacHoll pabomul ¢ 8ewecmeamu U 1ab60pamopHuim 060py008aHUeM,

— UHmMepNpemuposams OaHHble 0 COCMage U CMPOEHUU 8elecms, NolyYeHHble ¢ NOMOWbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOO08;

— ONUCHLIBAMb COCMOsAHUE IIeKMPOHA 6 amome HA OCHOBE COBPEMEHHBIX
K8AHMOBO-MEXAHUYECKUX NPEeOCMABIeHUll O CMPOeHUU amoma 01 O00bACHEeHUs pe3Vibmamos
CNEeKMPAIbHO20 AHANU3A BeUjecms;

— Xapakmepuzoeams poib A30MOCOOEPHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUU U
HYKIeUHOBLIX KUCTIOM KAK 8ANCHEUUUX OUONOSUYECKU AKIMUBHBIX 8eU4eCm 8,

— NPOCHO3UPOBANb B03MONMCHOCHb NPOMEKAHUS OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEAKYU,
Jledcauux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCTIBEHHBIX NPOYECCOB.

2. Conep:xanue y4eOHOro npeamera

Yriy0aeHHbli ypoBeHb

OCHOBBI OpraHM4YecKoOi XUMHH

[losiBneHue u pa3BUTHE OPraHMYECKOW XUMUHU Kak HaykH. [Ipeamer oprannueckon xumun. Mecrto u
3HAYEHUE OPraHMYECKOM XMMHH B CHCTEME €CTECTBCHHBIX HAyK. B3aMMOCBSA3b HEOPraHUYECKUX U
OpPraHNYECKHUX BEIIECTB.

XHMMHUUYECKOE CTPOCHUE KaK IOPSALOK COCIUHEHUs aTOMOB B MOJIEKYJIE COINIACHO UX BAJICHTHOCTH.
OcCHOBHbIE TIOJOKEHHUS TEOPUU XHUMUYECKOIO CTPOEHHUS OpraHMYecKuX coeauHeHuid A.M.
BytnepoBa. VYmiepoaHblii CKeleT OpraHM4ecKOM MOJIeKyJabl. KpaTHOCT XMMHMUYECKOH CBS3H.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMMUYECKOTO CTpOEHHMs Mojiekya. M3omepuss u u3oMepsl.
Ilonatue o ¢yHkuMoHanmpHOW rpymnmne. [IpyHIMOBI KIacCUpUKALMKA OPTaHUYECKUX COEIMHEHHH.
MextyHapoHas HOMEHKJIaTypa U IPUHLHUIIBEI 00pa30BaHUs HaA3BaHUI OPraHUYECKUX COCAMHEHUH.
Knaccudukammss u  0OCOOGHHOCTM  OpPraHMYECKMX  peakiuil. PeaknMoHHBIE  LIEHTpBHI.
[IepBoHauanbHBIE NOHATUSA O THIAX M MEXAaHW3MAaX OPraHWYECKUX peakuui. [oMonuTHueckuil u



reTepPOIMTHUECKUN pa3pblB KOBAJEHTHOW XMMHUYECKOH cBs3u. CBOOONHOpAAMKAIBHBIN M MOHHBIN
MexaHu3MbI peakiuu. [TorsTue o Hykieodpune u snekrpodue.

AJKaHbl. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIBI METaHA. Sp -THOpUIU3aIus
opOuTaneit aroMoB yriepoaa. [omonornueckuit psin u odmas Gopmyna ankaHoB. CucreMaTudeckas
HOMEHKJIaTypa aJKaHOB W paauKajoB. M3omepus ymieponHoro ckenera. duszndeckue CBOWCTBA
aJKaHOB. 3aKOHOMEPHOCTH H3MEHEHUs (U3MUYECKUX CBOWCTB. XHMMHUYECKHE CBOMCTBA AJIKAHOB:
rajJloreHUpOBaHue, AETHIPUPOBAHUE, TEPMUUECKOE PaA3IOKEHHE, KPEKUHT KaK CIIOCOOBI MOTYUYEeHHUs
BOXHEUIINX COCTUHEHUH B OpPraHMYEeCKOM CHHTe3e. [OpeHHe ajJKaHOB KaK OIUH W3 OCHOBHBIX
UCTOYHUKOB TeIJla B IPOMBIIUIEHHOCTH M ObiTy. M3oMepuszanus Kak crnoco0 MNOTydeHHUs
BBICOKOCOPTHOTO OeH3MHa. MexaHu3M peakiuu cBOOOJHOpaAMKalbHOrO 3amelieHud. [lonydenue
ankaHoB. Peakuus Biopua. Haxoxxnenue B npupoe 1 IpUMEHEHHUE aJIKaHOB.

Huxnoankanpl. CTpoeHHMe MOJEKyn muKIoankaHoB. OOmas ¢opMyra [HUKIOATKAHOB.
Homenknarypa muknoankanoB. M3omMepusi LMKIOAJIKaHOB: YIJIEPOJHOIO CKeJeTa, MEXKKJaccoBasd,
npocTpaHcTBeHHas (yuc-mpauc-nzomepusi). Crnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJIbIM
pa3mMepoM 1HKIIa. Peakuuy npucoeMHeHus 1 paliKaibHOTO 3aMeIlIeHUs.

AJIKeHBI. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbI OTUIEHA. Sp -THOpUAM3ALNs
opOuTanell aroMoB yriaepoja. s- U p-cBsa3M. lomonmoruueckuil psa v obmas GopMysia ajaKeHOB.
Homenknarypa ankeHoB. VM30oMepusi ajKkeHOB: yIJIEPOAHOIO CKEJETa, MOJOXKEHMsI KPaTHOM CBS3H,
MIPOCTPAHCTBEHHAs (yuc-mpanc-u3omepusi), Mexkinaccopas. duznueckue CBOHCTBAa aAJKEHOB.
Peakuuu  3nekTpoduIBHOTO NPUCOEAMHEHHS KakK crnocod MojydyeHus (yHKIMOHAJIbHBIX
MIPOU3BOJHBIX YITIeBOOpo0B. [IpaBmiio MapkoBHUKOBA, €ro 3JIeKTpOHHOE 00ocHOBaHUe. Peakiuu
OKHCIICHHS W ToluMepu3anuu. [lonmudTHiaeH Kak KPYMHOTOHHAKHBIA IMPOAYKT XHUMHYECKOTO
npou3BoAcTBa. IIpoMblluieHHBIE W J1AOOpAaTOpHbIE CIOCOOBI TONyYeHHsI alIkeHOB. [Ipasuno
3aiiyesa. [lpuMeHeHNE aIKEHOB.

Anxanuensl. Knmaccudukanus ankagueHOB MO B3aMMHOMY PACHONOXKEHHIO KpPATHBIX CBsI3ed B
Mosiekyse. (OCOOEHHOCTH 3JEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS  CONPSKEHHBIX
ankaaueHoB. O6mas dopmyna ankaaneHoB. Homenkmnarypa u uzomepus ankaaueHoB. Ousndeckue
CBOWCTBA alKaJAMEHOB. XWMHUYECKHE CBOWCTBA AQJIKAMECHOB: pPEAKUUU TPUCOCIMHEHUS
(runpupoBaHue, TallOTeHUpOBaHUE), ropeHus u mnoiaumepusanuu. Bxman C.B. JlebemeBa B
MOJlyY€HUE CHUHTETUYECKOro Kayuyka. Bynkanuszanusi kaydyka. Pesnna. MHorooOpasue BHI0OB
CUHTETUYECKHX Kay4dyKOB, UX CBOWCTBA U nmpuMeHeHue. [lonmydeHnne ankaaueHos.

ANKWHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE MOJICKYJIBl alleTHIICHA. Sp-THOPHIN3AIIs
opbOuraneii atomoB yrinepoaa. [omonorndeckuit psa u oOmiast ¢popmyna ankuHoB. HomeHkmarypa.
W3omepus: ymepomiHOTro CKeleTa, IOJIOKEHUS KpaTHOW CBs3U, MEKKiaccoBas. Pusnyeckue
CBOMCTBAa aJKWHOB. XWUMHUYECKHE CBOWCTBA AQJIKMHOB: PEAKIUU TMPUCOCTUHEHUS KaK CIoco0
MIOJTyYEHUs MOJIMMEPOB U IPYTUX MOJE3HBIX NPOAYKTOB. Peaxkyuu samewenus. lopeHne aneTuieHa
KaK HMCTOYHUK BBICOKOTEMIIEPATYpPHOTrO IUIAMEHU MJig CBapKU M pe3ku MeTaioB. [lomyuenue
aleTUJIeHa MUPOJIM30M METaHa U KapOuaHbIM MeToioM. [IpumeHeHue aneTuneHa.

Apensl. Hcmopusi omkpvimusi 6enzona. CoBpeMEHHBbIE TPEACTABICHUS 00 DHIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTPOCHHH OeH3ona. M3omepusi 1 HOMEHKJIAaTypa ToMoJoroB Oensona. Oomiast
dbopmyna apenoB. dusnueckue cBoWCTBa OeH301a. XHWMHUYECKHE CBOWCTBA OCH30Ja: peakiuu
ANEKTPOMIBHOTO  3aMelleHust (HUTpOBaHWE, TaJlOTEHHPOBAaHME) KaKk CHoco0 MOIydeHHUs
XUMHUYECKUX CPEACTB 3aIIMUTHl PACTEHUH; MPUCOCAMHEHHS (TUIPUPOBAHKE, TaJJOTCHUPOBAHKE) KaK
JI0Ka3aTeIbCTBO HENpPENEeNbHOr0 Xapakrepa OeH3ona. Peakius ropenus. llomyuenue OeH3zoua.
OcobenHocmu xumuyeckux ceoticmg monyona. B3auMHoe BIHMSIHHE aTOMOB B MOJIEKYJE TOIyoJa.
Opuenmayuonnvle sghpexmol 3amecmumeneil. [IpumeHeHre TOMOIOTOB OEH301A.

Cnuptel. Knaccuduxanus, HoMeHKIaTypa couproB. [omomornyeckuid psng u obmas dopmyna
NpeleNbHBIX ~ OMHOATOMHBIX  CIHUPTOB. M3omepus. @Du3nueckue CBOWCTBA  MPENEIbHBIX
OJTHOATOMHBIX CIHUPTOB. BomoponaHas cBsi3b MEXIy MOJEKyJaMH U €€ BIUSHUE Ha (U3NYEeCcKue
CBOWCTBA CIUPTOB. XMMHUECKHE CBOICTBA: B3aUMOJICHCTBHE C HaTPUEM KaK CIIOCO0 YCTaHOBICHUS
HaJU4Yds TUAPOKCOTPYIIBI, C TaJOreHOBOJOPOJAMH KaK CIIOCOO TMONyuYeHHUs pPacTBOPUTENECH,
BHYTPH- U MEXMOJIEKYIISIpHast AeTHApaTanus. Peakiust ropeHus: COUpTHl Kak TOrmBo. [lonydyenne



9TaHONIA: peakKlusi OpOXKeHMs IVIFOKO3bI, THaparanus TuiaeHa. [IpuMeHeHre MeTaHoNa U ATaHOIA.
Ou3noIOrnYecKkoe JeiCTBHE METAaHOJa M 3TAHOJIa HAa OPTraHM3M YeJOoBeKa. ODTHICHIVIMKONb M
IJIMLIEPUH KaK MPEICTABUTENH IPEAEIbHBIX MHOIOATOMHBIX CIMpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBbIE CHHPTHI M €€ TMpPUMEHEHHe JMJisi paclo3HaBaHUS [IHIEpUHA B COCTaBe
KOCMETHUYECKHX CpeACTB. [IpakTnyeckoe NpuMEeHEHNE STUIIEHIVIMKOIIS U TNINLEPUHA.

@®enon. CrpoeHue Moiekynbl ¢eHona. BzauMHoe BiMsSHME aTOMOB B MoJieKyne (eHona.
dusnueckue cBOMCTBa (peHona. XMMUUYECKUE CBOICTBA (peaky ¢ HaTpHeM, THAPOKCUIIOM HaTpus,
opomom). [Tomyuenue denona. [Ipumenenue enomna.

Anpnerunsl v keToHbl. Kiaccudukanums ampaeruioB U KeToHOB. CTpoeHHe IpeaesibHbIX
anbJeruIoB.  DJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOECHHE  KapOOHWJIBHOM  IpYMIIbI.
T'omonoruyeckuit psn, obmas ¢opmyna, HOMEHKJIATypa M HU30MEpUs NpEAeibHBIX allbICTHIOB.
@u3NYECKUEe CBOMCTBA MPEIEIbHBIX albAETUA0B. XUMHUECKHE CBOMCTBA MPEIEIbHBIX aJIbJIETU/IOB:
THJIPUPOBAaHUE;, KAyeCTBEHHbIE pEakIUM Ha KapOOHWIbHYIO TpymHmy (peakius «cepeOpsHOro
3epkana», B3aumopenctBue c¢ ruapokcugoM Mmeau (1)) m ux npumeHenue myis oOHapy>KEHUS
IIpENIEbHBIX AJIbJAETUOB B IPOMBIIIJIEHHBIX CTOYHBIX BoAax. IloiayueHue npenenbHbIX ajlbJerUI0B:
OKHUCJICHWE CHUPTOB, rujapartanus aueruieHa (peakuuss Kyueposa). TokcHYHOCTH asibJerujoB.
[Ipumenenue opmanbaeruaa U aneTanabaeruaa. AUETOH KakK MpeicTaBUTeNb KeTOHOB. CTpoeHue
MOJIEKYJIbI areToHa. OCOOEHHOCTH peaKIMK OKUCIeHHs aleToHa. [Ipumenenue aneToHa.
KapOonoBele kucnotel. Knaccudukanuss u HOMeHKIarypa KapOOHOBBIX KHCHOT. CTpoeHue
MpeJIebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKCUIIBHOM rpymmbl. ['oMonmoruueckuil psg U oOmas ¢opmyna NpeaeabHbIX O0JHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. Pu3NyecKkue CBOMCTBA NPENENIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIOT.
XUMHUYECKHEe CBOMCTBA MPEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (PEAKIMU C METaJIaMH,
OCHOBHBIMH  OKCHJIaMH, OCHOBAaHHMSMHU M COJSIMM) Kak [OJATBEp)KIEHUE CXOACTBA C
HEOpPraHMYeCKMMHU KHciaoTamH. Peakums stepudukamuum u ee oOpaTUMOCTh. BriusHue
3aMEeCTUTEIE B YIJIEBOJOPOJHOM pajvKalie Ha CHWIy KapOOHOBBIX KHCIOT. (OCOOEHHOCTH
XMMHUYECKUX CBOUCTB MypaBbUHOM KUCIOTHI. [lomyueHne npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT: OKHCJICHHE aJIKaHOB, aJKEHOB, IE€PBUYHBIX CIHMPTOB, albJeTUI0B. BaxHeilmue
Mpe/ICTaBUTEN KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCyCHasl U OeH30liHas. Briciine npenenbHbie 1
HenpeenbHble KApOOHOBBIE KUCIOTHL. Onmuueckas uzomepust. AcumMmempuyecKuti amom y2nepooq.
[Ipumenenne kapOOHOBBIX KUCIIOT.

Cnoxubeie 3¢upsl U kupbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3(PHpoB. MexKiaccoBas
n3omepus ¢ KapOOHOBBIMU KucioTaMU. CrmocoObl MONMy4eHHs CIOXKHBIX 3pupoB. OOpaTuMOCTh
peakiuu srepudukanuu. IlpumMeHeHHE CIOXKHBIX J(QHPOB B TMHUIIEBOH W mapdromMepHOU
MPOMBIIUICHHOCTH. JKHpBI Kak CIOKHBIE 3(QHUPHl TIHMIEPHHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble M KUBOTHBIE KHUpBI, UX cocTaB. DHU3NUECKHE CBOWCTBA XKUPOB. XUMHUYECKHE
CBOMCTBAa KHPOB: TUAPUPOBAHME, OKHUCICHHE. ['MAPONU3 WM OMBUICHHE >KHUPOB KakK CHOCOO
MIPOMBIIIJICHHOTO TIOJYYEHHUS COJIeH BBICHINX KapOOHOBBIX KUCIOT. [[puMeHenne sxupoB. Mbuia kak
COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoroIine CBOCTBa MbLIA.

VreBonsl. Knaccudukamus yrieBonoB. dusnyeckue CBOWCTBA W HAXOXKICHHWE YITIEBOJIOB B
npupoge. IToko3a Kak anbAerHIOCHUPT. XHUMUYECKHUE CBOWCTBA IVIIOKO3bL: ayuiuposamue,
AnKUIUpoBanue, CIUPTOBOE U MOJOYHOKHCIOE OpOoKeHHE. DKCIEPUMEHTAJIbHBIE 10Ka3aTeIbCTBA
HaJlM4yusl ajbJErUJAHOM M CIUPTOBBIX Ipymnil B mitoko3e. [lomyuenue miroko3sl. @pykmosa Kak
uzomep enokosvl. Puboza u oezoxcupubosza. Baxwueiimme npucaxapuusl (caxaposa, J1akmosd,
Manbmosa), uX CTpOeHHe W (PU3ndecKkue cBoWcTBA. [MApONM3 caxaposbl, J1aKmo3wvl, MAlbmMOo3bl.
Kpaxman u wnemmono3a Kak OHMOJIOrMYECKHE MOJUMEpPHl. XUMHUYECKHME CBOMCTBA Kpaxmala
(ruaoponu3, KauecTBEHHas peakius ¢ HOJOM Ha Kpaxmal M ee MpUMEHEHHUe Jisi 0OHapy>KeHHS
Kpaxmajla B IpPOAYKTax MHUTAaHHA). XHMHUYECKHE CBOMCTBA LIEJUIFOJIO3bI: THIPOIN3, 00pa3oBaHUE
cnoxHbIX 3¢upos. Ilpumenenune u Ouonormyeckas pojib yrieBonoB. OKHUCIEHHE YIJIEBOJOB —
HUCTOYHMK JHEPrHMM JKUBBIX OpraHu3MoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX Ha IpHUMeEpe
aleTaTHOrO BOJIOKHA.



Nnentudukanuss opraHUYecKUX COeAMHEHUH. [eHeTudeckas CBS3b MEXAY  KlaccaMu
OPraHUYEeCKUX COCTMHEHUN.

Awmunsbl. [lepBuuHble, BTOpPHYHBIE, TpPETHUHbIE aMHHBIL. Kiaccudukauss amMHUHOB MO THILY
YIJIEBOIOPOAHOTO PaJUKaia U YUCITy aMHHOTPYIII B MOJIEKYJIE. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHME TMpEAENbHBIX aMUHOB. Du3nyeckue CBOMCTBA aMHUHOB. AMHHBI KaK OpPraHUYECKHE
OCHOBAaHMS: PEAKIUH C BOJOM, KHUCJIOTamMu. Peakuusi ropeHus. AHWIMH Kak MPEACTABUTENb
apomarnyeckux amMmuHOB. CTpoeHue aHuianHa. [IpuuuHbl 0cnabaeHNs] OCHOBHBIX CBONCTB aHUIMHA
B CPaBHEHUHU C aMHHAMHU NPEAEIBHOrO psiaa. XMMHUYECKHE CBOMCTBA aHWUJIMHA: B3AUMOJICHCTBUE C
KHCIoTaMHU, OpOMHOI BomOH, okucieHue. [lomyueHue aMHMHOB aJIKWIMPOBAHHEM aMMHaKa H
BOCCTAHOBJIEHHEM HHUTPOIPOHM3BOAHBIX yIIIeBOAOponoB. Peakiusa 3ununa. [IpumeHeHne aMiuHOB B
(hapMaleBTUYECKONH TMPOMBIINIIEHHOCTU. AHUIUH KaK cblpbe O/ NPOU3800CMeEa AHUTUHOBLIX
kpacumeneu. Cunme3svl HA OCHOBE AHUIUHA.

AMuHOKUCTOTHL U Oenku. CocTaB M HOMeHKIaTypa. CTpoeHHue aMHUHOKUCTIOT. | OMOIoruueckuii psi
MPEACIbHBIX aMHHOKHUCIOT. M30mepusi npedenvhvlx amuroxkuciom. OU3AUECKHE CBOWCTBA
MpeIebHBIX AMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaKk aM(OTepHbIe opraHndeckue coenunenus. CuHTe3
nentuaoB. [lentuanas cBs3b. buonornueckoe 3HadueHHe o-aMUHOKHCIOT. OOIacTH NMPUMEHEHUS
aMUHOKHCIIOT. benku kak mpupomnsie Ouomonumepsl. CoctaB U cTpoeHue OenkoB. OcHogHble
amuHokuciomsl, obpaszyrowue Oerky. XUMUYECKHE CBOWCTBA OENKOB: THUIPOIU3, ACHATyparus,
KauecTBeHHbIE (I[BETHBIC) peakuuu Ha Oenku. I[IpeBparneHuss OETKOB NHUINM B OpraHU3ME.
buonornueckue GhyHKIMN OCIKOB. JJocmudiceHuss 6 u3yueHuu CmpoeHus u cunmesa 0enKos.
Aszomcooepacawue cemepoyuriuyeckue coeourenus. Iuppon u nupuoun.: snekmponHoe cmpoenue,
apomamuyeckull xapakmep, pasiudue 6 npossieHuu OCHOBHuIX ceoucms. Hykneunosvlie kuciomol:
cocmag u cmpoenue. Cmpoernue nykieomuoos. Cocmas nykaeunoswix xuciom (AHK, PHK). Ponv
HYKJIEeUHOBLIX KUCIOM 8 HCUSHEOesMeNbHOCMU OP2AHUZMOS.

Bricokomonekynsipuble  coenuHeHUs. OCHOBHBIE  TIOHSTHSL  BBICOKOMOJIEKYJISPHBIX
COCIMHEHHI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTeNeHb noauMepusanun. Kiaccudukanus
nonuMepoB. OCHOBHBIE CIOCOOBI TONYYEHHUS BBICOKOMOJEKYISIPHBIX COEAMHEHUHN: peakiuu
MOJIMMEPU3AIMU U ToJuKoHAeH A, CTpoeHUe U CTPYKTypa MOJUMEPOB. 3aBUCUMOCThH CBOWCTB
MOJIUMEPOB  OT CTPOEHUs MOJEKyJd. TepMmomacTUyHble W TEPMOPEAKTUBHBIE IOJIUMEPHI.
IIposoosawue opeanuueckue nonumepul. Komnozumusie mamepuanst. Ilepcnekmusbl ucnonib306anus
Komnozumuvix mamepuanos. Knaccupukanusa BonokoH. CuHTeTnyeckue BonokHa. [lommadupHsie u
MOJIMAMHUJIHBIE BOJIOKHA, HMX CTpPOEHHE, CBOMCTBAa. [IpakTM4yecKkoe HCIOIb30BAHUE BOJIOKOH.
Cunmemuueckue NIeHKU. U30IAYUsL Ol NPOBOO08, MeMOPaHbL OJisl ONPEeCHEeHUsT 800bl, 3aUjUMHbIE
nieHKu OJisl a8moMoodunel, niacmuipu, xupypeuveckue noeasku. Hoevie mexnonocuu oanvHetiuie2o
COBEPUIEHCNBOBAHUSL NOTUMEPHBIX MAMEPUATLO8.

Teopernyeckue 0CHOBbI XMMHH

Crpoenne BemectBa. CoBpeMeHHas MOAeIb CTpoeHUs aroma. Jlyanusm snexTpoHa. Keanmosvie
yycna. PacnpeneneHnue 3IEKTPOHOB IO 3HEPIeTUYECKUM YPOBHSM B COOTBETCTBMM C IIPUHLIUIIOM
HauMEHbIIeW »HHepruyu, mnpaBwioM XyHaa u npuHiunoM Ilaymu. OcoOeHHOCTH CTpOEHHUA
SHEPreTUYECKUX ypoBHEH aromMoB  d-aJeMeHTOB. DJeKTpOHHass  KoH(purypauus aroma.
Knaccudukamuss XUMHYECKHUX DIEMEHTOB (s-, p-, d-amemeHTsl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHMSL aToMOB. BaneHnrtHble anexTpoHbl. llepuonmyeckas cucrtemMa XMMHYECKUX DIIEMEHTOB
H.N. MenneneeBa. ®usnueckuii cmbica [leproguueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOWMCTB DJIEMEHTOB M MX COCAMHEHMH IO NEPHUOJAaM M IpyIIaM.
MupoBo33peHueckoe u Hay4yHoe 3HadeHue llepumonmueckoro 3akona J[.M1. Menaeneea. [lpocnosul
L. U. Menoeneesa. Omkpuvimue HOBbIX XUMUYECKUX DNIEMEHINO8.

DJeKTpOHHas MPHUPOJAa XUMHUYECKOH CBS3H. DIIEKTPOOTpULIATENIbHOCTh. KoBaseHTHast CBs3b, €€
Pa3HOBUJHOCTH U MEXaHU3MBbl 00pa3oBaHUs (OOMEHHBIN U JOHOPHO-aKLENTOPHBIH). IoHHas CBA3b.
Meramndeckas ¢Bs3b. BonopoaHas cBsi3b. Meoicmonexynsaprvle 63aumoo0eiicmsus.
Kpucrajuinyeckue u  amopdHble BemecTBa. THIBl KPUCTAIMYECKUX pPELIETOK (aToOMHasd,
MOJICKYJISIpHAst, MOHHAs, METAJTMUECcKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTBA OT THUIIA



Kpuctajuindeckoil pemerku. [IpuumHsl MHOrooOpasus BemiecTB. COBpEMEHHBIE NMPEICTaBICHHUS O
CTPOEHUU TBEPIbIX, KUAKUX U Ta3000pa3HbIX BeulecTB. /Kuokue kpucmannol.
Xumuueckue peakiuu. [oOMoreHHele M reTeporeHHble peakiuu. CKOpPOCTh peakiuH, ee
3aBHCUMOCTh OT pa3JMYHBIX (PAKTOPOB: TPHUPOIABI PEATHPYIOMUX BEIIECTB, KOHIICHTPAIUU
pearupyromux BellecTB, Temreparypsl (mpaBwio Banrt-Todda), mmomaan peakMoHHON
MOBEPXHOCTH, HAJIWYMs KaTajau3aropa. OHEPrusl aKTUBALUU. AKMUBUPOBAHHBIN KOMNJIEKC.
Karanuzatops! u karanu3. Poib kaTaan3aTopoB B IPUPOAE U MPOMBIIUIEHHOM MPOU3BOACTBE.
Iouamue 06 swmanvnuu u sumponuu. OHepeus [udbca. 3akon lecca W ClIeACTBUS W3 HETO.
TeruioBble 3¢hdexTsl XUMHYECKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuii. XuMuueckoe paBHOBecue. CMEIICHHE XUMHUYECKOTO PaBHOBECHS TMOA JCHCTBHEM
pa3nuyHbIX  (AKTOPOB: KOHIEHTpAllUM PEareHTOB MM TPOAYKTOB pPEaKIMH, MAaBICHHUSA,
TeMIIeparypsl. Poiib cMeleHust paBHOBECHUS B TEXHOJIOTHYECKHX TPOIIECCaX.
HucnepcHele cuctembl. Komnouonvie cucmemul. VIcTuHHBIE pacTBOpbl. PacTBopeHHMe Kak
¢uzuko-xumudeckuit npouecc. CrocoObl BbIpaKEHUSI KOHLEHTPALUU PacTBOPOB: MaccoBasi IO
pPacTBOPEHHOIO BEILECTBA, MONAPHASL U MONANbHAA Kowyewmpayuu. Tump pacmeopa u
mumposanue.
Peakunum B pacTBOpax dJeKTpOiIMTOB. KadyecTBeHHbIE peakuUMW Ha HOHBI B pacTBOpE.
KucnorHo-ocHOBHBIE B3aUMOJIEHCTBUS B pacTBopax. AMQpoTepHOCTh. MonHnoe npouszgeedenue 600bi.
Booopoonwiii  noxazamens (pH) pacmeopa. Tuaponus coneil. 3HaueHUWE THUAPOIM3A B
OMOIOTHYECKIX OOMEHHBIX TMpoleccax. [[pumMeHenne ruiposm3a B MPOMBIIIICHHOCTH.
OKuCIINTENbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU B PUPOJIE, IPOU3BOJCTBEHHBIX IMIpoLeccax U
KU3HEICATEIbHOCTH  OpraHu3MoB.  OKuUcIumenbHo-60CCMAHOGUMENbHBIL  NOMEHYUAN  CPeobl.
Huaecpamma Ilyp6s. TloBeneHue BemecTB B cpeldax C pasHeIM 3HaueHMeM pH. Mertoasl
JJIEKTPOHHOTO U 3eKMpPOHHO-UOHHO20 OanaHca. [albBaHWYECKUH D3IEMEHT. XHUMHUYECKUE
UCTOUHUKU TOKa. Cmanoapmuuvlii  6000poousiti  21ekmpod. Cmanoapmuviil  91eKmMpOOHbL
nomenyuan cucmemvl. Pao cmandapmmuvix  anekmpoonvix  nomenyuanos. Hanpasnenue
OKUCIUMENbHO-80CCIMAHOBUMENbHBIX  peakyuu. JIEeKTPOIU3 pacTBOPOB M pacIIaBOB  COJEH.
[IpakTHdyeckoe MpHUMEHEHHE OSJISKTPONU3a IS TIONyYEHHUS IIEIOYHBIX, MIETOYHO3EMEbHBIX
MeTaJJIOB M amoMuHus. Koppo3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT
KOPPO3HH.

OCHOBBI HEOPTraHMYECKOM XMMHHU

Oo6mas xapakrepuctuka d3neMeHTOB [A-IIIA-rpynn. Okcuabl W TMEPOKCHUIBI HATPUS U Kalusl.
PacnioznaBanue katnoHoB Hatpus U Kanus. Conu HaTpus, Kanus, KaJablUsl U MarHusi, UX 3HaU€HUE B
MpPUPOJIE W KU3HU UeJoBeKa. JKecmxocmv 600vl u cnocobwl ee ycmpawnenusi. Komnnexchvie
COeOUHeNUsl antOMUHUSA. AIOMOCUTUKAMbL.

Metamnsl IB-VIIB-rpynn (menp, UHK, XpoM, Mapraneir). OcoOeHHOCTH CTpoeHus: aroMoB. O01ue
¢usnveckre U XxuMudeckue cBoiicTa. [lomydenne m mpumenenne. OKCHIBI U THIPOKCHIBI 3TUX
METAJIJIOB, 3aBUCHUMOCTb MX CBOMCTB OT CTENEHHM OKHCICHHs 3JeMeHTa. BakHeWluue COJH.
OxucauTenpHble CBOMCTBA COJIEM XpoMa U Maprasiia B BbICIIEH CTENEHU OKUCIEHUs. KomniekcHble
COEOUHeHUsL XPoMd.

OO6mas xapaxkrepuctuka sneMeHToB I[VA-rpynnsl. CBolcTBa, NMOJyuy€HUE U NPUMEHEHHUE YIVIS.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOM MPOMBIIIJICHHOCTU. AKTUBUPOBAHHBIN yrojib KaK aJcoOpOeHT.
Hanocmpyxmypui. Muposvie docmudicenus ¢ obracmu co30anus HAHOMAMeEPUAaios. I1eKmpoHHoe
cmpoenue Moaekynivl yeaprnozo 2asza. llonyuenue u npumenenue yeaproeo e2aza. buonornueckoe
neiictBue yrapHoro raza. KapOusl kanpius, aqtoMuHus U skene3a. KapOoHarsl ¥ ruipokapOOHaThI.
Kpyzoeopom yenepooa 6 scusoii u uedxcusoii npupooe. KauecTBeHHass peakius Ha KapOOHAT-HOH.
dusnueckue U XUMHUYECKHe cBoicTBa kpemHus. Cunanbl u cumuiuasl. Oxcun kpemuus (IV).
KpemuueBbie kucaotel 1 ux coyd. CHIIMKaTHbIE MUHEPaJbl — OCHOBA 3€MHOM KOPBI.

OO6mas xapaktepuctuka s1aeMeHTOoB VA-rpynnel. Hutpunel. KauecTBeHHass peakuuss Ha HOH
aMMOHHMS. A30THasi KHCIIOTa KaK OKUCIUTENb. HUTpaThl, NX Qpu3ndeckue U XMMHYECKHE CBOMCTBA,



npuMeHenue. CBoiicTBa, monyueHue U mnpuMmeHeHue ¢ocdopa. Dochun. DocdopHbie u
nonugochopHbie KUCIOTHL. bruonoruueckas posb pocdaros.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbsl. OcoObie CBOHCTBA KOHIIEHTPUPOBAHHOW CEPHOM
KkuCIOThL. KauecTBeHHBIE peakuu Ha Cyab(uI-, CyIbPuT-, U CyabhaT-uoHbI.

O6mass  xapakrtepuctuka  dnmeMmeHToB  VIIA-rpynmel.  OcobenHoctun  xumuu  ¢rTopa.
[ManoreHoBomopoAbl M UX MOJIy4YeHHE. [ 'aloreHOBOJOPOHBIE KUCIOTHI U UX coiu. KauecTBeHHBIE
peakiuu Ha rajoreHuA-uoHbl. Kucinopoacoaep:kaiue coenqnuenus xjaopa. [Ipumenenue rajioreHoB
U UX BOXXHEUIINX COCTUHECHUH.

brazopoonvie cazvl. [Ipumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUMN, BBICIINX
OKCHJIOB Y TUAPOKCHUJIOB.

Nnentudukarus HeopraHnYeCKUX BEIIECTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunbple MmeTonpl Mmo3HaHus B XUMUH. MCTOYHHMKM XuUMH4YecKod uHpopmanuu. [lomck
nH(popMalMu MO0 Ha3BaHUSAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM QopmyinaM. XUMUYECKUN aHAIU3,
CUHTE3, MOJECIUPOBAHUE XMMHMUYECKUX IPOLECCOB U SBICHUN KaK METOIbl HAyYHOIO IIO3HAHHUS.
Mamemamuueckoe molenuposanue NPOCMPAHCMBEHHO20 CMPOEHUS MONEKYl OpP2AHUYEeCKUX
sewgecms. Coepemennvie HuUUKO-XUMUYECKUE MEMOObl YCMAHOBNEHUs COCMasa U CMpyKmypol
eewecms.

Xumust 1 370poBbe. JlekapcTBa, (pepMEHTBI, BUTAMUHBI, TOPMOHbBI, MUHEpAJIbHbIE BObI.
[IpoGnemMbl, cBs3aHHBIE C NPUMEHEHUEM JIEKapCTBEHHBIX IpernaparoB. BpenHble NpPUBBIUKK U
(bakTopbl, paspylialollie 310poBbe  (KypeHHe, YNOTpeOJeHHue ajKorojs, HapKOMaHHUs).
PannonanbHoe nuranue. [Tumessie 1o6aBku. OCHOBBI MUILEBOI XUMUHU.

Xumus B MeauuuHe. Pazpabotka siekapcTB. XMMHUYECKUE CEHCOPBHI.

XuMUdg B TMOBCEOHEBHOM JKM3HM. MOIOIME W YUCTAIIME CPEACTBA. PeneiuieHTsl,
nHCeKTHIUABI. CpesncTBa JIMYHON MMTUeHbl U KocMeTUKH. [IpaBuiia Ge3omnacHoi paboThI ¢ eIKUMH,
TOPIOYMMH M TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMU OBITOBON XMUMHUHU.

XuMHsI U CeNbCKoe XO035HCTBO. MuHepanbHble M opraHuuyeckue ynoopenus. Cpencrtsa
3aILUTHI PACTCHUH.

Xumust B npomblnuieHHOCTH. OOIiue TNpeAcTaBlIeHUs O MPOMBIIIIEHHBIX CHOC00ax
MOJly4YEHUsI XMMHUYECKHUX BEIIEeCTB (Ha MpUMEpPEe NPOU3BOACTBA aMMHaKa, CEPHOW KHCIIOTBHI).
[IpomblmnenHas opranudeckas xumus. Celpbe A1 OpraHu4eckoil npomsinuieHHoCTH. [IpoGnema
OTXOJIOB M TOOOYHBIX TPOAYKTOB. Hambosee KpymHOTOHHa)KHBIE IMPOW3BOJCTBA OPTraHHMYECKUX
coenuHeHuil. YepHas u nBeTHas MeTautyprus. CTEKJIO M CUJIMKATHAsI IPOMBIIITIEHHOCTb.

Xumus U 3Hepretuka. [IpupogHbple HCTOUHHMKM yIIEBOAOPOAOB. [IpupoaHbIil U MOy THBIN
He(TIHOH rasbl, UX cocTaB M ucnosnb3oBaHue. CocraB HedTU U ee nmepepadboTka. HedrenpomayKTsl.
OxraHoBoe uymcio OenzuHa. OxpaHa oOKpyxkarouieil cpeapl npu HedrenepepaboTke u
TPAHCHOPTUPOBKE HEPTETIPOAYKTOB. AJIBTEPHATUBHBIE HICTOYHUKU SHEPTUU.

Xumuss B crpoutenscrBe. llement. beron. IlogOop onTuManbHBIX CTPOUTEIBHBIX
MaTepUajoB B IPAKTUYECKOH IEATEIbHOCTH YEI0BEKA.

XHAMHS U 3KOJIOTUsA. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, MoUBbI, aTMOchepsl, GIopsl U (PayHbl OT XUMUYECKOTO 3arps3HEHUS.

Tunsl pacueTHbIX 3a/1a4:

HaxoxneHne MONeKyIsipHO (OpPMYITBl OPraHMYECKOTO BEMIECTBA 1O €ro TUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIUX B €r0 COCTaB, HJIM IO MIPOAYKTaM CrOpaHUS.

PacueTsr MaccoBo# 07U (Macchl) XUMUYECKOTO COSTUHEHHUS B CMECH.

Pacuersr maccel (0ObeMa, KoJMuYECTBAa BELIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO W3
BEILIECTB JIaHO B U30BITKE (MMEET MIPUMECH).

Pacuersr MaccoBoi uiaM OOBbEMHOW IOJMM BBIXOJA MPOAYKTAa PEaKUUU OT TEOPETUUYECKU
BO3MOXHOTO.



PacueTsl TemoBoro agdexra peakimu.
PacueTbl 00bEMHBIX OTHOIIEHUH Ta30B MPH XUMUYECKUX PEAKIIUX.
PacueTsl Macchl (00beMa, KOJTMUECTBA BELIECTBA) MPOAYKTA PEAKLIUH, €CIH OJHO U3 BEILECTB

JTAHO B BUJIE PACTBOpA C ONPEAECICHHON MacCOBOM J0JIE€M paCTBOPEHHOTO BEIIECTBA.

IIpumepHbIe TEMBI IPAKTHYECKHUX PA0OT (Ha BHIOOP yUHTEJIs1):

KadecTBeHHOE OlpeneneHne ymepoaa, BOIOPOAa U XJI0pa B OPTaHNYCCKUX BEIECTBAX.
KoHcTpynpoBaHue mapoCTEpKHEBBIX MOJENIEN MOJIEKYI OPraHUYECKUX BELLECTB.
PacnioznaBaHue miacTMacc U BOJIOKOH.

ITony4yeHue UCKyCCTBEHHOTO ILIEIIKA.

Pemenne sxcriepuMeHTaNBHBIX 3a7a4 Ha MIOJyY€HHE OPTaHUYECKUX BEIIECTB.

Perenue skcriepuMEHTAIIBHBIX 3a7a4 Ha PAacllO3HABaHUE OPraHUYECKUX BEILECTB.
Wnentuduxaiyss HEOpraHU4eCKUX COETUHEHUH.

[Tony4yenue, cobupanue u pacro3HaBaHUE Ta30B.

Pemenne sxcriepuMeHTaNbHBIX 3a4a4 110 TeMe «MeTauib.

Pemenue sxcriepuMeHTalNbHBIX 3a4a4 110 TeMe «HeMerans.

Pemenne skcrniepuMeHTANBHBIX 3a1a4 1O TeMe «leHeTmyeckas CBA3b MEXIy Kiaccamu

HCOPraHNYCCKHUX COCAUHEHUI.

Permenne OKCIICPUMCHTAJIBHBIX 3aaa4 II0 TCME «I'eHeTHyeckas CBS3b MCXKAY KilaccaMHu

OpraHUYCCKUX COCOUHEHUI.

[Tonydenue 3TuIEHa U U3yUYEHHUE €TI0 CBOWCTB.

[TonydeHue yKCyCHOM KMCIIOTBHI U U3YUYEHUE €€ CBOMCTB.

I'maponus xxupos.

W3roroBnenue mMbiia pyqyHOi paboTHI.

XUMUA KOCMETUYECKUX CPEACTB.

HccnenoBanre cBONCTB OEIKOB.

OCHOBBI UIIIEBOM XUMUHU.

HccnenoBanre MUIIEBBIX 100aBOK.

CBoiicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XHUMHUYECKHE CBOMCTBA aJIbJETUIOB.

CuHTE3 CI0XKHOTO dupa.

['upponus yrineBoaos.

YcrpaneHne BpEMEHHOM )KECTKOCTH BOJIBI.

KauyecTBeHHbBIE peakllui HA HEOPTaHUYECKUE BEUIECTBA U MOHBI.

HccnenoBanre BIUSHUS pa3InIHBIX (PAKTOPOB HA CKOPOCTHh XMMHYECKOH pEaKIIHH.
Omnpenenenre KOHIEHTPAIIMU PACTBOPa aCKOPOMHOBOM KHCIOTHI METOAOM THTPOBAHHSL.

3. TemaTuueckoe NJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAMMBIX HaA OCBOCHUE

KAKIT0H TeMbI

Ne Pazpnea Kouinu Tema ypoka KiroueBble DopMBblI
€CTBO BOCIIUTATEJIb padoTshI
4acoB Hbl€ 321241
10 kaacc
1 Tema 1: 1

[IpenmMer opraHUYECKOW XUMHUH.

Te()peTqu Oprannueckue BemecTsa.
CKuc VYrieponHblil ckeneT MOJIeKyl
OCHOBBI OpraHnv4CCKUX BCIICCTB.
Opl:aHquC OYHKIUOHAIIBHBIE TPYIIIIHL.
KoM

XUMHWHU




Pemenue 3a1a4 v ynpaxHeHUN
o teme "Teopus crpoeHus
OpraHUYeCcKUX coeArnHeHnii A. M.
Bbyteposa"

Knaccuduxanus peakuuii B
OpTraHU4ECKON XMUMHUH.

BrinonHeHune ynpaxHeHUN
"Knaccudukanus peakiuui B
OpraHUYecKor XumMun"

Tema 2. Crpoenue ankaHoB. uzndeckue
YIJIEBOIO M XMMHYECKHE CBOMCTBA
PO/IbI aJKaHOB. MeXaHU3M peakiun
Tema 2.1 CBOOOHO-PaIUKAIILHOTO
[Ipenenbubre 3aMEIICHHUS Y aJKaHOB.
YIJIEBOJIOPO/L
bl
Pemrenwne 3agad mo
Teme:"Ankanbl" BriBoj
MOJIEKYJISIPHOU (hPOPMYJIBI
OpraHUYECKOT0 BEIIECTBA 110
COOTHOIIICHHIO 3JIEMEHTOB.
Tema 2.2. Crpoenue ankeHoB. duznyeckue
HenpenenbH M XMMHUYECKHUE CBOMCTBA
bIC aJIKCHOB.
YIJIEBOJIOPO/L
bl

Pemenue 3a1a4 v ynpaxHeHUN
1o TemMaM "AJIKaHbI U aJIKEHbI"

Pemenne 3a7a4 u ynpaxHeHUH
1o TeMaM "AJIKaHbI U aIKeHb!"

Crpoenue u puzndecKue
CBOMCTBA aJKaJUECHOB.
XuMHYECKUE CBOMCTBA

aJIKaJHuEeHOB.

[Tony4yenue v npuMeHEHNE
AIKaIUEHOB. XUMHYECKHUE
CBOMCTBA aJIKaJIVEHOB.

Penrenue 3amad Ha TeMy
"Ankaguensr"”

Crpoenue ankuHoB. Puzndeckre
CBOMCTBA aJIKWHOB. X MIMHYECKHE
CBOICTBA aJIKMHOB.

ITomyuenue u npumMeHeHue
aIKUHOB. Perrenne 3amay u
ynpakHeHUH 1o Teme " ATKuHBI"




Tema 2.3. 1 CTpoeHHUE UKIIOATKAHOB.
[{nkmaaeckn du3HYECKHE U XMMUYECKUE
€ CBOMCTBA IIUKJIOATIKAHOB.
YIJIIEBOIOPOL
BI.
[Ipuponnbie
HCTOYHUKH
YIJIIEBOJIOPOL
OB U UX
nepepadoTKa

[Tonyuenue u
MEINKO-OMOIIOTHYECKOE
3HAYCHHE LIUKIIOAIKAHOB.
Pemenue 3aa4 mo teme
"Huxnoankausr"

Crpoenue OeH301a U €To
TOMOJIOTOB.

dusnueckue U XUMHYECKUE
cBoiicTBa OeH30a.

XHUMHUYECKHE CBOICTBA
romoJioroe 6ensosa. [Tonydyenne
nu HpI/IMeHeHI/Ie apeHOB.

I'enernueckas cBA3b MEXIY
YIIEBOIOPOAAMH.

[enernueckas cBA3b MEXIY
YIIEBOLOPOAAMH.

Pemenue 3amau mo reme
"ApoMaTu4ecKue yriieBo10poab!"

Pemenue 3ama4 no reme
"ApomMaTuiecKue yriaeBoaopoab"

IIpuponuslii ra3 u npyrue
roprouue ra3el. TBepgoe
TOILJIMBO.

Hedts u € nepepaboTka.

[IpupoaHble HCTOYHUKH
YIIEBOIOPOAOB.

Pemenwue 3aa4 o reme
"[IpupoaHble HCTOYHUKU
YIJI€BOAOPOIOB"

["asoren3ameniéHubIe
TIPOU3BOJIHBIC, UX CTPOCHUE U
(usHuecKue CBOHCTRA.

XHUMHYECKHE CBOICTBA
rajIoreHaJIKaHoOB.




Tewma 3:
Kucnopoaco
neprKariie
COCTMHEHUS
3.1 Cuprtsl
1 (peHOITBI

OO01as xapakTepucTHKa
cnupTtoB. PU3nUecKre CBONCTBA
CIIUPTOB. XUMUYECKUE CBOMCTBA

CIHPTOB.

MHOroaroMHbI€ CIIUPTHIL.

Pemenue 3amau mo reme
"Cruptel" BeiBos MONEKyISIpHON
(hopMyIIbI OPraHUYECKOTO
BEIIECTBA 0 MPOIYKTaM
TOPEHHS.

Pemenwne 3ama4 mo teme
"Crnuptsl" BeiBog MoneKynsapHOn
(hopMyITBI OPraHUYECKOTO
BEIIECTBA MO IIPOAYKTaM
TOPEHUS.

OO0mas xapakTepuCTHKa
(heHomoB.

CpaBHeHHE XMMHUYECKHX CBOHCTB
OITHOATOMHBIX CITUPTOB H
(heHooB.

Pemenue 3amau mo reme
"denons"

OO01as xapakTepucTHKa U
(u3nuecKue CBONCTBA
aJbJIerUJ0B U KETOHOB.
XHUMHUYECKHE CBOMCTBA
aJIbJIETUIOB U KETOHOB.

Pemenue 3amau mo reme
"Anprernasl 1 KeToHbl" BeIBO
MOJIEKYJIIPHOU (OpMYITBI
BEIIECTBa M0 MPOIYKTaM
peaKIum.

3.2
AJbIEeruabl
)51
KapOOHOBBIE
KHCJIOTHI

KapOoHOBBIE KHCIOTBI, MX 00IIas
XapaKTepUCTHKa, pa3HOOOpasue
" (pU3nIecKue CBOICTRA.
Meanko-0MoI0rnIeCcKoe
3HAYCHUE U TPUMECHEHUE
KapOOHOBBIX KHCIOT

XUMHUYECKUE CBOHCTBA
MPESIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

OCco0EHHOCTH XUMHUYECKUX
CBOWCTB IPENEIbHBIX
JIBYXOCHOBHBIX KapOOHOBBIX
KHUCJTIOT.




OcoOCHHOCTH XUMHUYECKUX
CBOMCTB HENpeneIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT.

OCO0EHHOCTH XUMHUYECKUX
CBOMCTB apOMaTHYECKHUX
KapOOHOBBIX KHCIIOT.

Pemenwue 3amau mo teme
«KapOoHOBBIE KUCIIOTBI»

Pemenne 3amau mo reme
«KapOoHOBBIE KHCIIOTBD»

@DyHKIMOHATbHbIE TIPOU3BOHbIE
KapOOHOBBIX KHCIIOT.

CrnoxHble 3QUpBHL.

Pemrenne 3amau mo reme
«Kucnoponconepxariue
OpraHUYECKUE COECTUHEHUS

Pemenne 3amau mo reme
«Kwucnopoaconepxkarire
OpTraHUYECKHE COCTUHEHUS

Tema 4:
A30TCONIEpK
alue
OpraHu4YeCKH
e
COETMHEHHS.

AMUHBI anugaTtudeckue 1
apomarnueckue. Orusndyeckue u
XMMHYECKUE CBOMCTBA AaMUHOB.

Pemenue 3amau mo reme
«AMHHBD»

I'erepouuknnyeckue
coequHeHus. [IpuHIuIE]
HOMEHKJIATY PBI
reTepOLUKINYECKUX
COCIUHEHU.

Pemenue 3amau mo reme
«l'eTeponuKIMYeCcKre
COEIUHEHUSDY

AMUHOCTIUPTBL. AMHHOKHUCIIOTHI.
DEeHOTOKHUCIIOTEL.

Pemenne 3amau mo reme
«I'eTepodyHKIOHATBHBIE
coequHeHnsy. OnTuyecKas

H30MEpHsl.

Pemrenne 3amau mo reme
«A3oroconepxaniue
OpraHUYECKUE COCTUHEHHUS.




l'erepodyHKIMOHATEHBIE
COCITUHCHU S

Tewma: 5.
XUMU
[IPUPOTHBIX
COCIMHEHU I

OO01mas XxapaKTepHCTUKA )KUPOB
®duznueckre u XUMHIECKUE
CBOWCTBA )KUPOB

Pemenue 3ama4 o Teme « Kupsm»

OOmast XxapaKTeprCTHKA
YIJIEBOJIOB.

Crepeounsomepus
MOHOCAaXapuaoB. XUMUYECKUE
CBOMCTBAa MOHOCAXapUJIOB.

OOmas xapakTepHCTHKA
IIACAXapHIOB.

OO0mas xapakTepUCTHKA
nonucaxapunoB. Kpaxmai.
Lenmrono3a.

Pemenue 3amau mo reme
«YTIEeBOIBI»

Pemenue 3amad mo teme
«AMUHOKHUCIOTED.

Crpykrypa 6enkoB. Ouzndeckue
Y XHMHYECKHE CBOMCTBA OCIIKOB.

OOmas xapakTeprucTuka
HYKJIEUHOBBIX KUCI0T CTpoeHue
HYKJIEO3U/10B, HYKIIEOTH/IOB 1
HNOJIMHYKIEOTU0B. [IpuMeHeHue
HYKJIEUHOBBIX KUCJIOT

Pemenue 3amau mo reme
«HyKIIenHOBBIE KUCIOTBI».

Ponb oprannueckoit XumMuu B
¢duznonoruu, hapMakoIoTuy,
OHUOXHUMUHU.

11 kaacc

Crpoenue atoma. Obmue
OpeCTaBICHUSL.

Pemenwne 3ama4 mo teme
"Crpoenue atoma"

XUMHUYECKas! CBA3b.

Pemenue 3amau mo
taMe:" XuMmuueckas cBI3b"




ONneMEHThI XUMHYECKOH
TepMO)lI/IHaMI/IKI/I. PeaKHI/II/I
CaMOITPOU3BOJILHBIC U
HECaMOIIPOU3BOJILHBIE.
TepMO)lPIHaMH‘IeCKI/IC CUCTECMBbI U
MPOIIECCHI. DHTAIBIHS 1
SHTPOIHSI.

Oneprus ['u60ca.
OHTaJIbIUUHBIA U SHTPOIMMHBIN
¢axropsl. [IpuHIMI
JHEPreTUYECKOIO CONPSLKEHU.

XuMuuecKkoe paBHOBECHE.
KoHcTaHTa XMMHUYECKOTO
paBHOBecus. CMmerieHue

XUMHYECKOTO PaBHOBECHSI.

Pemenue 3amau mo reme
"DjIeMEeHTEI XUMHUYIECKON
TEPMOAMHAMHUKH "

ONeMEeHThI XUMHUYECKOH
kuHeTuku. OOmue
MPECTaBIEHHUS O MEXaHU3MaX
peaxuuii. CKOPOCTh peaKiuu.
Kunernueckue ypaBHeHuUs.
Koncranra ckopoctu peakuu.

3aBUCUMOCTb CKOPOCTHU PEaKIUU
ot Temneparypsl. Karanus.

Pemenue 3amau mo reme
"CKOpOCTh XUMHUYIECKOH
peakiu"

Crexuomerpus. Pacuet
KOJIMYECTBA BEIECTBA.

T'oMoOreHHBIC U TETEPOTCHHEIC
cucTeMbl. pacTBOphL. [Iponece
pacTBOpEHUSI.

Pemenue 3amau mo reme
"PactBopst"

O06o0maroriee MOBTOPEHUE O
teme "OCHOBHBIE
3aKOHOMEPHOCTH ITPOTEKAHHS
peakimit"

Kinaccugukanus
HEOPTaHUYECKHX BEIIECTB.

Knaccuduxanus peakuuid.

Pemrenne 3amay nmo
teme: "Kiaccudukanus
HeOpFaHI/IquKI/IX BCIICCTB U
peaktmit"




BzaumopeiicTBue cpeqHUX coen
¢ kucinoramu. B3anmonericTeue
CpPEIHUX CONEN C OCHOBaHUSAMH.

BzaumoneiicTBue cpeTHUX coel

MEXIy COOOIA.

l'uaponus comneii.

Pemrenne 3amay mo reme
"Tunponus coneit"

AMboTepHBIE OKCUIBI U
ruapokcuapl. Oomue
npeacTaBieHus. Peakuu
aM(OTEPHBIX OKCHJIOB B
pacruiase.

Peakunu am@oOTepHBIX OKCHIIOB H
THIPOKCHIIOB B PACTBOPE.
Peakuuu coineii MeTamios,
oOpasyroniux aMmpoTepHbIe

COCIMHEHHS.

Bonopoansiit mokazarens pH.
By¢epusie cucremsl. bydepnsie
CHCTEMBI OpPTaHU3Ma.

Pewrenue 3ana4 mmo reme
"Bonmopoauslii mokaszarens"

Crenens okucienus. Haubosee
Ba)KHBIE OKHUCIIUTENN U
BOCCTAHOBHUTEIIH.

Knaccuduxanns
OKHUCITUTENILHO-BOCCTAHOBUTEIHH
BIX pEaKIU.

OKHCIIUTEIHLHO-BOCCTAHOBUTENH
HBIE PEAKIIUU C YYaCTHEM JIBYX
BOCCTaHOBUTEJIEH U ABYX
OKHCIIUTEINCH.

Pemrenue 3agad mo treme
"OKUCIUTEIBHO-BOCCTAHOBUTED
HbIE peaknun"

CtpoeHHne KOMILUTEKCHBIX
coeauHeHui. Pemenue 3amay mo
teMe "KoMIuiekcHblie
coenquueHnsa”

KoHTponbHas paboTa no Teme
"BelecTBa 1 OCHOBHBIE THIIBI UX
B3auMOIEUCTBU"

buoreHHsIe AIEMEHTEL.
Knaccuduxauus sneMeHToB.




OO0m1ast XxapaKTepUCTUKA S
3JIEMEHTOB.

OO0mmas xapakTepUCTHKA
P-2JIEMEHTOB

OO0mas xapakTepucTHKa
d-snmemeHTOB

Bonopon: xapakrepucrrka
3JIEMEHTA U MIPOCTHIX BELIECTB

KHCJ’IOpOI[I XapaKTECpUCTHUKaA
3JIEMCHTA U MPOCTHIX BCHICCTB.

Bona u nepokcun Bogopona.

Pemrenne 3amau mo reme
«Bonopona. Kucnopoay

T"anorensr: oOmas
XapaKTEPUCTHUKA IJIEMCHTOB U
(U3UYECKUX CBOMCTB IPOCTHIX

BEIIECTB.

XuMu4ecKre CBOMCTBA MPOCTHIX
BEIIECTB-TAJIOTEHOB.
T'anoreHoBOIOPOIHI.

Kucnopozaconepsxariue
COEIUHEHNS FaJOreHOB.

Pemrenne 3amaq mo reme
«["amoreHsn

CBoiicTBa Hoza.

Cepa: xapakTepuCcTHKa dJIeMeHTa
Y IIPOCTOrO BEIECTRaA.
CepoBomopon u cynb(uabL.

CoenvHeHMs cephl.

Pemenue 3aga4 no teme «Cepa u
ee COCIMHEHMSD)

A3oT 1 docdop: obmas
XapaKTepHUCTHKA IIEMEHTOB.
Xumudeckue U puzndeckre

cBoticTBa a3oTa. OKCHABI a30Ta.

A3zotHas kuciiora. Conu a30THOHU
KHACJIOTEL.

OKHUCINUTENIBHBIE CBOMCTBA
a30THOM KHCJIOTEI.

Pemenue 3anad mmo teme «A30T U
€ro COeIUHECHUA




dochop: cTpoeHue U CBOiCTBa
TIPOCTBIX BEIICCTB.

Pemrenne 3amau mo reme
«Dochop U ero CoeTMHECHUS»

VYrepon ¥ KpeMHUIH:
XapaKTePUCTHKA SIEMEHTOB.
CrpoeHne u CBONCTBA MPOCTHIX
BeLIECTB, 00pPa30BaHHBIX
yraeponom. Kapouasr. Oxcumst
yrepoaa. YroiabHas KUCIIOTa U
ee COJH.

Pemenune 3amay mo TeMe
«Yriepoa 1 ero COeTuHEHHS

CgotictBa kpemuusi. CoennHEHUS
KPEMHUS.

Pemenue 3anad no teme
«KpemHmii 1 ero coeTuHEHUs

O06o061matoriee MOBTOPEHHUE 10
TeMe «Di1eMeHTEl VA- U
VIA-rpynm»

ANIOMUHHUI: XapaKTepUCTUKA
3JIEMEHTA U NMPOCTOrO BEILECTBA.
CoenuHeHYs alIOMUHUS

XpoM: XapaKTEepUCTHKA IEMEHTA
U IIPOCTOI'O BEILECTBA.
CoenuHeHus xpoma.

OKHCIIUTENBHO-BOCCTAHOBUTEID
HbI€ CBOMCTBAa XpOMa.
Menuko-01onornyeckoe
3HAYCHHUE XPOMa.

CoenuHeHus Maprasiia.

OKHCIUTETHLHO-BOCCTAHOBUTEND
HbIE CBOWCTBA MapraHia

Kene3so: XapaKTCpUCTHUKA
QJICMEHTA U MPOCTOr0 BEUICCTBA.

CoennHeHus Keaesa.
Menuko-0nonornyeckoe
3HAYEHHUE JKelle3a

Pemenune 3amau mo TeMe
«CBoOMCTBa COCTUHEHHI
AITFOMUHUS, XPOMA, JKEJIe30%

Menp: XapaKTepHCTHKA dJIEMEHTA
Y TIPOCTOTO BEIIECTBA.
CoenuHeHnsT MEIH.




Meauko-01oIoruyecKkoe
3HAYEHHUE MEIH.

Cepebpo: XxapaKTeprcTHKa
AJIEMEHTA, MIPOCTOrO BEIIECTBA U
COEIMHEHU.
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