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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

OCHOBBI OpraHu4ecKoi XUMHH

[losiBneHue u pa3BUTHE OPraHMYECKOM XUMUU Kak Hayku. [Ipeamer oprannueckor xumuu. Mecrto u
3HaYEHUE OPraHMYECKONM XMMHH B CHCTEME €CTECTBEHHBIX HayK. B3aMMOCBSA3b HEOPraHUYECKUX U
OpPraHUYECKUX BEILIECTB.

XHMMHMYECKOE CTPOCHHE KaK MOPSAJOK COCIUHEHHUs aTOMOB B MOJIEKYJIE COITIACHO MX BAJICHTHOCTH.
OcCHOBHbBIE TIOJOXKEHHSA TEOPUM XHUMUYECKOIO CTPOEHHUS OpraHMYecKuX coeauHeHui A.M.
BytnepoBa. VYmiepomHblid CKeJeT OpPraHUYECKOM MOJEKYNbl. KparHOCTh XMMHUYECKOW CBSI3H.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO CTPOCHMs MOJEKyl. M30oMepus U H30MEpSHI.
[lonstue o ¢ynkumonaneHoM rpynmne. IlpuHUKIB KiIacCUpUKALUU OPraHUYECKUX COECTUHEHH.
MesxayHapoHasi HOMEHKJIaTypa U IPUHIUIBI 00pa30BaHUs HA3BaHUN OPTraHUYECKHUX COEIUHEHHM.
Knaccudpukanuss U 0OCOOEHHOCTM ~ OpraHMYECKUMX  peakuuid. PeaklnMoHHBIE — LEHTPBHI.
IlepBoHauanbHBIE NOHATUSA O TUIAX M MEXAaHU3MAaX OPraHUYECKUX peakuui. [oMonuTuueckuil u
TeTePONIMTHUECKUN pa3phiB KOBAJICHTHOW XUMHUYECKOH CBsi3u. CBOOOIHOPAIUKATHHBIM M MOHHBIN
MexaHu3Mbl peakuuu. [TonaTue o Hykieopuie u anekrpodure.



AJKaHbl. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIBI METaHa. Sp -THOpUIU3aIus
opOuTaneit aroMoB yriepoaa. [omonornueckuit psia u obmas Gopmyna ankaHoB. CucreMaTudeckas
HOMEHKJIaTypa aJKaHOB W paauKajoB. M3omepus ymieponHoro ckenera. duzndeckue CBOWCTBA
aJKaHOB. 3aKOHOMEPHOCTH HM3MEHEHHUs (U3MUYECKHUX CBOWCTB. XHMMHUYECKHE CBOMCTBA AJIKAHOB:
rajJloreHUpOBaHue, AETHIPUPOBAHUE, TEPMUUECKOE Pa3IOKEHHE, KPEKUHT KaK CIIOCOOBI MOTYUYEeHHUs
BaXHEHMIINX COENMHEHUN B OPraHUYECKOM CHHTe3€. | OpeHue ajlkaHOB KaK OAMH U3 OCHOBHBIX
UCTOYHUKOB TelJla B IPOMBIIUIEHHOCTH U ObiTy. M3oMepuszanus Kak crnoco0 MOIydeHHUs
BBICOKOCOPTHOTO OeH3MHa. MeXxaHu3M peakuuu cBOOOJHOpaAuKalbHOrO 3amerieHud. [lonydenue
ankaHoB. Peakuus Biopua. Haxoxxnenue B npupoe 1 IpUMEHEHHUE aJIKaHOB.

Huxnoankanpl. CTpoeHHME MOJEKYN muKIoankaHoB. OOmas ¢opMyra [HUKIOATKAHOB.
Homenknarypa muknoankanoB. M3omMepHsi LMKIOAJIKaHOB: YIJIEPOJHOIO CKeJeTa, MEXKaccoBas,
npocTpaHcTBeHHass (yuc-mpauc-nzomepusi). Cnenuduka CBOWCTB IMUKIOAIKAHOB C  MaJIbIM
pa3mMepoM 1HKIa. Peakuyuy npucoeMHeHus 1 paiuKaibHOTO 3aMeIIeHUs.

AJIKEHBI. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbI OTUIEHA. Sp -THOpUAM3ALus
opbuTanell aroMoB yriaepoja. s- U p-cBs3M. lomonmoruueckuid psja v obmas GopMysia ajaKeHOB.
Homenknarypa ankeHoB. M3oMepusi ajKkeHOB: yIJIEPOAHOIO CKEJETa, MOJOXKEHMsI KpPaTHOM CBS3H,
NIPOCTPAHCTBEHHAs (yuc-mpanc-u3omepusi), Mexkinaccopas. dusznueckue CBOHCTBAa aAJIKEHOB.
Peakuyuu  3nekTpoduUIBHOTO NPUCOEAMHEHUS KakK crnocod mojydyeHus (yHKIMOHAJIbHBIX
MIPOU3BOJHBIX YITI€BOOPO0B. [IpaBmiio MapkoBHUKOBA, €ro 3JIeKTpOHHOE 00ocHOBaHUe. Peakiuu
OKHCIICHHS W ToluMepu3anui. [lonuMdTHIeH Kak KPYMHOTOHHAXKHBIA IMPOAYKT XHUMHYECKOTO
npou3BoAcTBa. lIpoMbllnuieHHBIE W J1AOOpaTOpHbIE CIOCOOBI TOMyYEHHs alIkeHOB. [Ipasuno
3aiiyesa. [lpuMeHeHNE aIKEHOB.

Anxanuensl. Kiaccudukanus ankaJueHOB MO B3aUMHOMY pacIOJIOKEHHMIO KPaTHBIX CBA3eH B
Mosiekyse. (OCOOEHHOCTH 3JEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX
ankagueHoB. O6mas ¢opmyna ankaaueHoB. HomeHnkiiatypa u uzomepus ankaaueHon. Ouznueckue
CBOMCTBa ankagueHoB. XHMMHMUYECKHE CBOWCTBAa aJKaJHEHOB: pEaKUHUU [PUCOECTUHEHUS
(ruppupoBaHUe, TaJOreHUpOBaHUE), ropeHus u nonumepusanuu. Bxmag C.B. JleGenesa B
MOJTyY€HUE CHUHTETUYECKOro Kayuyka. Bynkanuszanusi kayudyka. Pesuna. MHorooOpasue BHI0OB
CUHTETUYECKHUX KaydyKOB, UX CBOWCTBa U nmpuMeHeHue. [lonmydeHne ankaaueHoB.

ANKWHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJIBI alleTHJICHA. Sp-THOPHIN3aIis
opbOuraneii atomoB yrinepoaa. [omonorndeckuit psa u oOmias ¢popmyna ankuHoB. HomeHkmarypa.
W3omepus: ymiepomHOro CKeleTa, IOJIOKEHUS KpaTHOW CBs3U, MEXKiaccoBas. Pusnyeckue
CBOMCTBAa aJKHHOB. XWMHUYECKHE CBOWCTBA AQJIKHMHOB: PEAKIMU TMPUCOCTUHEHUS KaK CIOco0
MIOJTyYEHUs MOJIMMEPOB U IPYTUX MOJE3HBIX MPOAYKTOB. Peakyuu samewenus. TopeHne aneTuieHa
KaK HCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU MJig CBapKU M pe3ku MeTauioB. [lomydenue
aleTUJIeHa MUPOJIM30M METaHa U KapOuaHbIM MeToioM. [IpumeHeHue aneTuneHa.

Apenbl. Hcmopus omkpwuimusi 6enzona. CoOBpeMEHHBbIE TPEACTABICHUS 00 DHIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTPOCHHMH OeH3ona. M3oMmepusi 1 HOMEHKJIAaTypa ToMoJoroB Oensona. Oomiast
dbopmyna apenoB. dusnueckue cBoWcTBa OeH301a. XHWMHUYECKHE CBOWCTBA OCH30Ja: peakiuu
ANEKTPOGMIBHOTO  3aMelleHust (HUTpOBaHUE, TaJlOTEHHPOBAaHME) KaKk CHoco0 MOIydeHHUs
XUMHUYECKHX CPEICTB 3aIIUTHl PACTEHUH; MPUCOCAMHEHHS (TUIPUPOBAHKE, TaJJOTCHUPOBAHKE) KaK
JI0Ka3aTeIbCTBO HENpPEEeNbHOr0 Xapakrepa OeH3ona. Peakius ropenus. llomyuenue OeHn3zoa.
OcobenHocmu xumuyeckux ceoticme monyona. B3auMHoe BIMSIHHE aTOMOB B MOJIEKYJE TOIyoJa.
Opuenmayuonnvle s¢hpexmol 3amecmumeneil. [IpumMeHeHre TOMOIOTOB OEH301.

Cnuptel. Knaccuduxanus, HoMeHknatypa couproB. [omonmornyeckuid psg u obmas dopmyna
IpelelbHbIX  OJHOATOMHBIX  crnuUpTOB. M3omepus. @dusmueckue CBOICTBA  MpeAeSbHBIX
OJTHOATOMHBIX CIHUPTOB. BomopoaHas cBsi3b MEXIy MOJEKyJaMH U €€ BIUSHUE Ha (U3NYecKue
CBOWCTBA CIUPTOB. XMMHUECKHE CBOICTBA: B3aUMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTaHOBICHUS
HaJU4Yus TUIAPOKCOTPYIIBI, C TaJOreHOBOJOPOJAMH KaK CIIOCOO TMONyuYeHHUs pPacTBOPUTENECH,
BHYTPH- U MEXMOJIEKYIISIpHAast AeTHApaTanus. Peakiust ropeHus: COUpTHI Kak TOrumBo. [lomydyenne
9TaHOJA: peakiusi OpOXKEHHs TIIOKO3bI, THApaTanus dTuieHa. [IpuMeHeHre MeTaHola U 3TaHoa.
®U3NOIOTNYECKOE JECICTBHE METAHOJIa M 3TAHOJIAa HA OPraHM3M YeJOBEKa. ODTWICHIVIMKONb M



IJIMLEPUH KaK MPEICTAaBUTENH IPEAEIbHBIX MHOIOATOMHBIX CIMPTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHbIE CHHPTHI M €€ TMpPUMEHEHHe JMJisi paclo3HaBaHUS [IHIEpUHA B COCTaBe
KOCMETHUYECKHX CpeACTB. [IpakTnyeckoe NpUMEHEHNE STUIIEHIVIMKOIIS U TNINLEPHUHA.

@®enon. CrpoeHue Monekynbl ¢eHona. BzauMHoe BiMsHME aTOMOB B MoJieKyne (eHona.
dusnueckue cBOMCTBa (peHona. XMMUYECKUE CBOICTBA (peakuy ¢ HaTpHeM, THAPOKCUIIOM HaTpus,
opomom). [Tomyuenue denona. [Ipumenenue enomna.

Anpneruasl v keToHbl. Kiaccudukanums anmpaeruoB U KeToHOB. CTpoeHHe MpeaesibHBIX
albJIeruoB.  DJEKTPOHHOE U  IMPOCTPAHCTBEHHOE  CTPOEHHWE  KapOOHWMJIBHOM  TpYMIIbI.
T'omonoruyeckuit psn, obmas ¢opmyna, HOMEHKJIATypa M HU30MEpUs MPEAETbHBIX allbICTHIOB.
®usnuecKue CBOMCTBA MPEACIBbHBIX AJBIECIUA0B. XUMUYECKHAE CBOMCTBA MTPEAEIBHBIX AJIbIETU0B:
THJIPUPOBAaHUE;, KAyeCTBEHHbIE pEaKlUM Ha KapOOHWIbHYIO TpyHmy (peakius «cepeOpsHOro
3epkana», B3aumopeWcTtBue c¢ ruapokcugoMm Mmeau (1)) m ux npumenenue myiss oOHapy>KEHUS
IIpENEbHBIX AJIbJAETUOB B IPOMBIIIJIEHHBIX CTOYHBIX BoAax. IloiayueHue npenenbHbIX albJeru0B:
OKHUCJIEHHWE CHUpPTOB, rujapatanus aueruneHa (peakuus Kyueposa). TokcHYHOCTH ajibaerujoB.
[Ipumenenue opmanbaernaa U aueTanabaeruaa. AUETOH KakK MpeAcTaBUTENb KeTOHOB. CTpoeHue
MOJIEKyJIbl areToHa. OCOOEHHOCTU peaKIM OKUCIeHUs aleToHa. [IpuMmenenue aneToHa.
KapOonoBele kucnotel. Knaccudukanuss u HOMeHKIarypa KapOOHOBBIX KHCIOT. CrpoeHue
MpeJlebHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKCHIIBHOM rpymmbl. 'oMonmoruueckuil psg U oOmas ¢opmyna NpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. Pu3HUYECKHe CBOMCTBA NPEENIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
XUMHUYECKHUEe CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT (PEAKIMU C METaJUIaMH,
OCHOBHBIMH  OKCHJIaMH, OCHOBAaHHMSMHM M COJSIMM) Kak [OJITBEp)KIEHUE CXOACTBA C
HEOpPraHMYeCKMMHU KHciaoTamMH. Peakums stepudukamum u  ee oOpaTUMOCTh. BriusHue
3aMECTUTEIEl B YIJIEBOJOPOJHOM pajvKalie Ha CHWIy KapOOHOBBIX KHCIOT. (OCOOEHHOCTH
XMMHUYECKUX CBOUCTB MypaBbUHOM KHUCIOTHI. [lomyueHne npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT: OKHCJICHHE aJIKaHOB, aJKEHOB, IE€PBUYHBIX CIMPTOB, albJeTUI0B. BaxHeimue
MIPEJCTaBUTENN KapOOHOBBIX KUCIIOT: MypaBbUHAasl, YKCyCHas U OeH30iiHas1. Briciue npenenbHble U
HenpeenbHble KApOOHOBBIE KUCIOThL. Onmuueckas uzomepust. AcumMmempuyecKuti amom y2nepooq.
[IpumeHeHne KapOOHOBBIX KHCIIOT.

Cnoxubeie 3¢upsl U kxupbl. CTpoeHHEe W HOMEHKJIATypa CIOXKHBIX 3(PHpoB. MexKiIaccoBas
nu3oMepHst ¢ KapOOHOBBIMU KHcioTaMH. CrocoObl MojydeHHs CIOXKHBIX 3¢upoB. OOpaTUMOCTh
peakiuu srepudukanuu. IIpuMeHeHHE CIOXKHBIX J(QHPOB B TMHUIIEBOH U mapdroMepHOU
MIPOMBIIITIEHHOCTH. JKUpBl Kak CIOXKHbIE 3(GUpPHl IIUIEpUHA M BBICIIUX KapOOHOBBIX KHUCIIOT.
PacturenbHble M KUBOTHBIE JKHUpBI, MX cOCTaB. PU3NYECKUE CBOMCTBA KUPOB. XHMHUYECKHE
CBOWCTBAa HPOB: TMIPUPOBAHHE, OKHCICHHE. ['MIpONN3 WIM OMBUIEHHE >XHPOB KakK CIOCO0
MIPOMBIIIJICHHOTO TIOJYYEHUS COJIEH BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHenne sxupoB. Mpu1d kak
COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOLIE CBOWCTBA MbLIIA.

VrneBonsl. Knaccudukamus yrieBonoB. dusnyeckue CBOWCTBA W HAXOXKICHHUE YITIEBOJIOB B
npupone. Imroko3a Kak anpAernaocnupT. XUMHYECKHE CBOWCTBA IIIIOKO3BL:  ayuiuposauue,
AnKUIUpOBaHue, CIUPTOBOE U MOJOYHOKHCIOE OpoKeHHE. DKCIIEPUMEHTANIbHBIE 10Ka3aTebCTBA
HaJu4uus aJbJETHJHOW WM CIHMPTOBBIX Ipynn B mitokose. IlomydeHue mmokosel. Ppykmosa Kax
uzomep enokoswvl. Puboza u oezoxcupubosza. Baxwueimme aucaxapuusl (caxaposa, .J1aKmosd,
Manbmosa), UX CTpoeHue M (uzndeckue cBoWcTBa. I'MApONM3 caxaposbl, JaKkmo3vl, Manibmo3bl.
Kpaxman u wnemmono3a Kak OHOJOrMYECKHE IOJUMEpPHl. XUMHUYECKHME CBOMCTBA Kpaxmala
(ruaponu3, KaueCcTBEHHAas peakuus ¢ MOIOM Ha KpaxMmall MU ee HNpUMEHEHHEe JUIsl OOHapyKeHHs
Kpaxmajla B IPOAYKTax MUTaHHA). XHMHUYECKHE CBOMCTBA LIEJUIFOJIO3bI: TMIPOIHU3, 00pa3oBaHUE
ciokHbIX 3¢QupoB. IlpuMenenne u Ouonoruyeckas poib yrieBoAoB. OKHCIEHUE YITIEBOIOB —
HUCTOYHMK JHEPIHMM JKUBBIX OpraHu3MoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX Ha IpHUMeEpe
aleTaTHOTO BOJIOKHA.

WNnentudukanms OpraHMuecKux coenuHeHWd. [eHeTmdeckas CBS3b MEXIY  KiIaccaMu
OpPraHUYECKUX COCTUHEHUI.



Awmunsbl. [lepBuuHble, BTOpHYHBIC, TpETHUHbIE aMuHBI. Kraccudukaruss amMHUHOB 1O THILY
YIJIEBOJOPOAHOTO paUKajia U YACIY aMUHOTPYII B MOJIEKYJIE. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE TMpEACNbHBIX aMUHOB. Du3nyeckue CBOMCTBA aMUHOB. AMMHBI KAaK OpPraHUYECKHUE
OCHOBAaHMS: PEAKIUH C BOJOHM, KHUCJIOTamMu. Peakuusi ropeHus. AHWIMH Kak MPEACTAaBUTENb
apomarnyeckux amMuHOB. CTpoeHue aHuianHa. [IpuuuHbl 0cnabaeHus] OCHOBHBIX CBOMCTB aHUIMHA
B CPaBHEHUHU C aMHHAMHU NPEAENIbHOrO psiaa. XMMHUYECKHE CBOMCTBAa aHWUJIMHA: B3aMMOJICHCTBUE C
KHCIoTaMu, OpOMHOH BomOH, okucieHue. [lomyueHue aMHMHOB aJIKWIMPOBAHHEM aMMHaKa H
BOCCTAHOBJIEHHEM HHUTPOIPOM3BOAHBIX yIIIeBOAOponoB. Peakiusa 3ununa. [IpumeHeHne aMruHOB B
(hapMaleBTUYECKONH TMPOMBIINIIEHHOCTU. AHUIUH KaK cbulpbe O/ NPOU3800CMea aHUTUHOBLIX
kpacumeneu. Cunme3svl Ha OCHOBE AHUUHA.

AMuHOKUCTOTHL U Oenku. CocTaB M HOMeHKIaTypa. CTpoeHue aMHUHOKUCTIOT. [ OMOIOrnueckuii psi
MPEACIbHBIX AMHHOKHUCIOT. M30mepusi npedenvHvlx amunoxkuciom. OU3HUECKHE CBOWCTBA
MpeIeTbHBIX AMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaKk aM(OTepHbIe opraHndeckue coenunenusi. CuaTe3
nentuaoB. [lentuanas cBs3b. buonornueckoe 3HadueHHe o-aMUHOKHCIOT. OOIacTH TMPUMEHEHUS
aMUHOKHCIIOT. benku kak mpupomnsie Ouomonumepsl. CocTaB U cTpoeHue OenkoB. OcHogHble
amuHokuciomsl, obpaszyrowue Oenku. XUMUYECKHE CBOWCTBA OEJKOB: THUIPOIU3, ACHATypalus,
KauecTBeHHbIE (I[BETHBIE) peakuuu Ha Oenku. I[IpeBparneHuss OETKOB NHUINM B OpraHU3ME.
buonornueckue GyHKIMN OCIKOB. JJocmudiceHuss 6 u3yueHuu CmpoeHus u cunmesa 0enKos.
Aszomcooepacawue cemepoyuriuyeckue coeourenus. Iuppon u nupuoun.: snekmponHoe cmpoenue,
apomamuyeckull xapakmep, pasiudue 6 nposisieHuu 0CHOBHuIX ceoucms. Hykneunosvlie kuciomol:
cocmag u cmpoenue. Cmpoernue nykieomuoos. Cocmas nykaeunoswix xuciom (AHK, PHK). Pono
HYKJIEUHOBLIX KUCTIOM 8 HCUSHEOesAMeNbHOCMU OP2AHUZMOS.

Bricokomonekynsipuble  coenuHeHUs. OCHOBHBIE  TOHSTHSL  BBICOKOMOJIEKYJISPHBIX
COCIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTeNeHb noauMepusanun. Knaccudukanus
nonuMepoB. OCHOBHBIE CIOCOOBI TONYYEHHUS BBICOKOMOJEKYSIPHBIX COEAMHEHUH: peakiuu
MOJIMMEpU3AIMU U MoJuKoHAeHcau. CTpOeHUE U CTPYKTypa MOJTUMEPOB. 3aBUCUMOCTh CBOWCTB
MOJUMEPOB  OT CTPOEHHUS MOJIEKYJd. TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE IOJIMMEPHI.
IIposoosawue opeanuueckue nonumepol. Komnozumusie mamepuansl. Ilepcnekmussbl ucnonib306anus
Komnozumuvix mamepuanos. Kinaccudpukanus BonokoH. CuHTeTnyeckue BonokHa. [lommadupHsie u
MOJIMAMHUJIHBIE BOJIOKHA, HMX CTpPOEHHE, CBOMCTBAa. [IpakTM4yeckoe HCIOIb30BAHUE BOJIOKOH.
Cunmemuueckue NIeHKU. U30IAYUsL O NPOBOO08, MeMOPaHbL OJisl ONPEeCHeHUsi 800bl, 3aUjUMHbLE
nieHKu OJisl A8MoMoodunel, niacmuipu, Xupypeuveckue noeasku. Hoevie mexnonocuu oanvHetiuie2o
COBEPULEHCMBOBANUS NOIUMEDPHBIX MAMEPUATIOS.

Teopernyeckue 0CHOBbI XMMHH

Crpoenne BemectBa. CoBpeMeHHas MOAeNIb CTpoeHUs aroma. Jlyanusm snekTpoHa. Keanmoswvie
yycna. PacnpeneneHnue 3IEKTPOHOB IO 3HEPIETUYECKUM YPOBHSAM B COOTBETCTBHM C IIPUHLIUIIOM
HauMEHbIIeW »HHepruu, mnpaBwioM XyHaa U npuHuunoM Ilaymu. OcoOeHHOCTH CTpOEHHUSA
SHEPreTUYECKUX ypOBHEH aromMoB  d-aJeMeHTOB. OJEeKTpOHHass KOoH(urypauus aroma.
Knaccudukamuss XUMHYECKHUX DIEMEHTOB (s-, p-, d-amemeHTsl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHMSL aToMOB. BaneHrtHble anexTpoHbl. llepuonmyeckas cucrtemMa XMMHYECKUX DIIEMEHTOB
H.N. MenneneeBa. ®usnueckuii cmbica [leprnoguueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB DJIEMEHTOB M MX COCAMHEHMH IO IEpPHOJAaM M IpyIIaM.
MupoBo33peHueckoe U Hay4yHoe 3HadeHue llepumommueckoro 3akona /.M. Menaeneea. [lpocnosul
L. U. Menoeneesa. Omkpuimue HOBbIX XUMUUECKUX DNIEMEHINO8.

DJEeKTpOHHas MPUPOJAa XUMHUYECKOH CBS3U. DIIEKTPOOTpULIATENIbHOCTh. KoBaneHTHas CBs3b, €€
Pa3HOBUJHOCTH U MEXaHU3MBbl 00pa3oBaHUs (OOMEHHBIN U JOHOPHO-aKLENTOPHBIH). IoHHas CBA3b.
Meramndeckas ¢Bs3b. BonopoaHas cBsi3b. Meoicmonexynsaprvle 63aumoo0eicmesus.
Kpucrajuinyeckue u  amopdHble BemecTBa. THIBl KPUCTAJIMYECKHUX pPELIETOK (aToOMHasd,
MOJIEKYJISIpHAst, MOHHAs, METAJTMUECcKas). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEUIECTBA OT THUIIA
KpucTtajuindeckoil pemerku. [IpuumHbel MHOrooOpasus BemecTB. COBpEMEHHbIE NMPEJICTABICHUS O
CTPOCHUU TBEP/BIX, )KUAKUX M ra3000pa3HbIX BEUIECTB. JKuUOKuUe KPUCMAIbL.



Xumuueckue peakiuu. [OMoreHHele M reTeporeHHble peakiuu. CKOpPOCTh peakiuu, ee
3aBHCUMOCTh OT pa3JMYHBIX (PAKTOPOB: TPHUPOIABI PEATHPYIOMUX BEIMIECTB, KOHIICHTPAIUU
pearupyromux BeIIecTB, Temrneparypsl (mpaBwio Banrt-Todda), mmomaan peakiMoHHON
MOBEPXHOCTH, HAJIWYMs KaTajau3aropa. OHEPrusl aKTUBALUU. AKMUBUPOBAHHBIN KOMNJIEKC.
Karanuzatops! u karanu3. Ponb kaTannu3aTopoB B IPUPOE U MPOMBIIIIEHHOM MPOU3BOACTBE.
Iouamue 06 smmanvnuu u sumponuu. OHepeus [ubdbca. 3akon T'ecca W CIeACTBUS W3 HETO.
TeruioBble 3¢ ¢exTsl XUMHYECKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakmuii. XuMuueckoe paBHOBecwe. CMEIICHHE XUMHUYECKOTO PABHOBECHS TIIOA JCHCTBHEM
pa3nuyHbIX  (AKTOPOB: KOHIEHTPALlUM PEareHTOB MM TPOAYKTOB pPEaKIHMH, MAaBICHHUSA,
TeMIeparypsl. Poiib cMeneHunst paBHOBECHUS B TEXHOJIOTHYECKHX TPOIIECCaX.
HucnepcHsle cuctembl. Konnouonvie cucmemul. VIcTuHHBIE pacTBOphl. PacTBopeHHMe Kak
¢uzuko-xumudeckuit nmpouecc. CrocoObl BbIpaKEHUSI KOHLEHTPALMU PacTBOPOB: MaccoBasi IO
pPacTBOPEHHOIO BEILECTBA, MONAPHASL U MONANbHAA Kowyewmpayuu. Tump pacmeopa u
mumposanue.
Peakuum B pacTBOpax dJeKTpoiauTOB. KauyecTBeHHbIEe peakuMW Ha HOHBI B PacTBOpE.
KucnotHo-ocHOBHBIE B3aUMOJIEHCTBUS B pacTBopax. AMPoTepHOCTh. MonHnoe npouszgeedenue 600bi.
Booopoonwiii  noxazamens (pH) pacmeopa. Tuaponus coneil. 3HaueHUWEe THUAPOIM3A B
OMOJIOTHYECKIX OOMEHHBIX TMpoleccax. [[pumeHenne ruiposm3a B MPOMBIIICHHOCTH.
OKuCINTENEHO-BOCCTAHOBUTENIbHbIE PEAKLIUU B IPUPOJIE, IPOU3BOJCTBEHHBIX IMIpoIeccax U
KU3HECATEIbHOCTH  OpraHu3MoB.  OKuciumenbHo-60CCMAHOGUMENbHBIL  NOMEHYUAN  CPeobl.
Huaecpamma Ilyp6s. TloBeneHue BemecTB B cpeldax C pasHelM 3HaueHMeM pH. Meroasl
JJIEKTPOHHOTO U 3eKMpPOHHO-UOHHO20 OanaHca. [albBaHWYECKUH dSIEMEHT. XUMHUYECKUE
UCTOUYHUKU TOKa. Cmanoapmuuviii  6000poousiti  21ekmpod. Cmanoapmuvlil  91eKmMpOOHbL
nomenyuan cucmemvl. Pao cmandapmmueix  anekmpoonvix  nomenyuanos. Hanpasnenue
OKUCIUMENbHO-80CCMAHOBUMENbHBIX  peakyuu. DJIEeKTPOIU3 pacTBOPOB M pacIIaBOB  COJIEH.
[IpakTndyeckoe MpPHUMEHEHHWE OHJIEKTPONU3a IS TIONyYEHHUS IIEIOYHBIX, MIETOYHO3EMENbHBIX
METaJJIOB M amoMuHus. Koppo3usi MeTayioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJJIOB OT
KOPPO3HH.

OCHOBBI HEOPTraHUYECKOH XUMHHU

Oo6mas xapakrepuctuka smeMeHTOB [A-IIIA-rpynmn. OkcuAbl W TMEPOKCUIBI HATPUS W Kalusl.
Pacnio3naBanue kaTnoHOB HaTpus U Kanus. Conu HaTpusl, Kajausl, KaJabllys U MarHusi, UX 3HAYCHUE B
MpUPOJIE M KU3HU UeJoBeKa. Kecmxocmv 600vl u cnocobwl ee ycmpawnenusi. Komnnexchovie
COeOUuHeNUsl antOMUHUSA. ATIOMOCUTUKAMbI.

Metamnnsl IB-VIIB-rpynn (Menp, IUHK, XpoM, Mapradeir). OcoOeHHOCTH CTpoeHus: aroMoB. O01ue
¢dusnyueckne U XUMHUECKHe cBoicTBa. [lomydyenne n npumeHeHue. OKCHIIBI M THIPOKCUIBI dTUX
METAJIJIOB, 3aBUCHUMOCTb MX CBOMCTB OT CTENEHHM OKHCIICHHs 3JeMeHTa. BakHeWluue COoJH.
OxucauTenpHble CBOMCTBA COJIEM XpoMa U Maprasiia B BbICIIEH CTENEHU OKUCTIEHUs. KomniekcHble
COEOUHEHUsL XPoMd.

OO6mas xapaxkrepuctuka sneMeHToB I[VA-rpynnsl. CBoHCTBa, NMOJyuy€HUE U NPUMEHEHHUE YIVIS.
CuHTe3-ra3 Kak 0CHOBa COBPEMEHHOM MPOMBIIIJICHHOCTU. AKTUBUPOBAHHBIN yrojib KaK aJcOpOEHT.
Hanocmpyxmypui. Muposvie docmudicenus ¢ obnacmu co30anus HAHOMAMeEPUAios. I1eKmpoHHoe
cmpoenue Monekynvl yeaprnozo 2asza. llonyuenue u npumenenue yeaproeo e2aza. buonornueckoe
neiictBue yrapHoro raza. KapOupl kanbpius, aqtoMuHus U skene3a. KapOoHarsl ¥ ruipokapOOHaThI.
Kpyzoeopom yenepooa 6 scusoii u nedxcusoii npupooe. KauecTBeHHass peakius Ha KapOOHAT-HOH.
dusznueckue U XUMHUYECKHE CBOMCTBa KpemHus. Cunanbl u cumuiuasl. Oxcun kpemuus (IV).
KpemuueBbie Kuciaotel 1 ux coyid. CUIIMKaTHbIE MUHEPaJbl — OCHOBA 3€MHOM KOPBI.

OO6mas xapakrtepuctuka s1aeMeHTOB VA-rpynnel. Hutpunel. KauecTBeHHass peakuust Ha HOH
aMMOHHS. A30THasi KHCIIOTa KaK OKUCIUTENb. HUTpaThl, UX Qpu3ndecKkue U XMMHUECKHE CBOMCTBA,
npumenenne. CBoiicTBa, monydeHue u npuMmeHeHue ¢ocdopa. Dochun. DocdopHble U
nosmdochopHbIe KHCIOTHL. bronorndeckas ponb pocdaros.



O6mas xapakrepucTtuka 3MeMeHToB VIA-rpynmbsl. OcoObie CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM
kucIoThl. KauecTBeHHBIE peakiuu Ha Cyabdu-, CyIbPuT-, U CyabhaT-uoHbI.

O6mass  xapakrepuctuka  dnmeMmeHToB  VIIA-rpynmel.  OcobenHoctn  xumuu  ¢rTopa.
["amorenoBOmOPOABI M MX TONy4YeHHUE. ['aOreHOBOIOPOAHBIC KUCIOTH U UX conr. KadecTBeHHBIE
peakiuu Ha rajoreHuA-uoHbl. Kucinopoacoaep:kaiue coenqnuenus xjaopa. [Ipumenenue rajioreHoB
U UX BOXXHEUIINX COCIUHECHUH.

brazopoonvie cazvl. [Ipumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTWHEHUMN, BBICIINX
OKCHUJIOB U TUIPOKCUJIOB.

Nnentudukarus HeopraHnYeCKUX BEIIECTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunbple MmeTonpl mo3HaHus B XUMUHU. McTOYHHMKM XuMH4Yeckod uHpopmanuu. [lomck
nH(popMalMu MO0 Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM (QopMmyinaM. XUMUYECKUN aHAIU3,
CUHTE3, MOJAECIUPOBAHUE XMMHMUYECKUX IPOLECCOB U SBICHUN KaK METOIbl HAyYHOI'O IIO3HAHHS.
Mamemamuueckoe moOenupoganue NPOCMPAHCMBEHHO20 CMPOCHUS MONEKYI OpP2AHUYEeCKUX
sewgecms. Coepemennvie QuUIUKO-XUMUYECKUE MEMOObl YCMAHOBNEHUs COCMasa U CMpyKmypol
sewecms.

Xumus u 3n0poBbe. JlekapcTBa, (pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpAJIbHbBIE BOBI.
[IpoGniembl, cBs3aHHBIE C IPUMEHEHUEM JIEKApCTBEHHBIX IpernaparoB. BpenHble NpPUBBIUKK U
(dakTopbl, paspyllalolle 310poBbe (KypeHHe, YNOTpeOJeHHEe ajKorojs, HapKOMaHMUs).
Pannonanbrnoe nuranue. [Tumessie 1o6aBku. OCHOBBI MUILEBON XUMUHU.

Xumus B MeauuHe. Pazpabotka siekapcTB. XMMHUYECKUE CEHCOPBI.

XuMUg B TMOBCEIHEBHOM JKM3HM. MOIOIME W YUCTAILIME CPEACTBA. PeneiuieHTsl,
uHCeKTHLUABI. CpescTBa IMYHON MMTUeHbl U KocMeTUKH. [IpaBuiia GezomacHoi paboThI ¢ eIKUMH,
TOPIOYMMH M TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMU OBITOBON XMUMHUHU.

XuMHsT U CelbCKoe XO035HCTBO. MuHepanbHble M opraHuuyeckue ynoopenus. Cpencrtsa
3aILUTHI PACTECHUH.

Xumust B mpomblnuieHHOCTH. OOIiue TNpeAcTaBlIeHUs O MPOMBIIIIEHHBIX CHOC00ax
MOJly4YeHUsI XMMHUYECKHUX BEIleCTB (Ha MpUMEpe NPOU3BOJACTBA aMMHaKa, CEPHOW KHCIIOTBHI).
[IpomblinenHas opranudeckas xumus. Chlpbe Al OpraHu4eckoil npomsinuieHHOCTH. [IpoGnema
OTXOJIOB M TOOOYHBIX TPOAYKTOB. Hambosee KpymHOTOHHa)KHBIE MPOW3BOJICTBA OPTraHHMYECKUX
coenuHeHuil. YepHas u nBeTHas MeTautyprus. CTEKJIO M CHIIMKATHAsI IPOMBIIITIEHHOCTb.

Xumus ¥ 3Hepretuka. [IpupoaHble HCTOYHHMKHM YIIIEBOAOPOAOB. IIpupoaHbI M NOMYTHBIN
He(TIHOH rasbl, UX cocTaB M ucnosnb3oBaHue. CocraB HedTU U ee nmepepadboTka. HedrenpomayKTsl.
OxraHoBoe uymcio OenzuHa. OxpaHa OKpyxkarouieil cpeapl npu HedrenepepaboTke U
TPAHCHOPTUPOBKE HEPTETIPOAYKTOB. AJIBTEPHATUBHBIE HICTOYHUKH YHEPTUU.

Xumuss B crpoutenscrBe. llement. beron. IlogOop onTuManbHBIX CTPOUTEIBHBIX
MaTepUasoB B IPAKTUYECKOHN IEATEIbHOCTH YEI0BEKA.

XHAMHS ¥ 3KOJIOTUs. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, MoUBbI, aTMOchepsl, GIopsl U (PayHbl OT XUMUYECKOTO 3arpsi3HEHUSL.

Tunsl pacyeTHbIX 3a1a4:

HaxoxneHne MONeKyIssipHOW (OpPMYITBI OPraHUYECKOTO BEIIECTBA 1O €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIUX B €r0 COCTaB, HJIM IO MPOAYKTaM CrOpaHUS.

PacueTsr MaccoBo# 1071 (Macchl) XUMUYECKOTO COSTUHEHHUS B CMECH.

Pacuersr macchl (0ObeMa, KoJMuYECTBAa BELIECTBA) MPOAYKTOB PEAKIUU, €CIU OJHO U3
BEILIECTB JIaHO B U30BITKE (MMEET MIPUMECH).

Pacuersr MaccoBoi uiaM OOBEMHOW JOJMM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

Pacuets! TernnoBoro adexra peakiuu.

PacueTsl 00beMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKUX PEAKIIHUX.



Pacuersr macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CIIH OJTHO U3 BEIIECTB
JTAHO B BUJIE PacTBOpA C OMPEACIICHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

3. TemaTuueckoe INIAHUPOBAHUE C YKa3aHUEM KOJIHYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHHUE

KaKI0i TeMbl

No Pa3nen

Koanu
€CTBO
4acoB

Tema ypoka

KiaroueBble
BOCIIMTATEJIb
HbIE 321241

Dopmbl
padoTsbI

10 kaacc

1 Arpoxumn
b

[onsiTue 06 arpoXuMmH.
Kparknii ouepk pa3BuTus
arpOX1UMHMH.

Ponp xuMHueCKuX 371€MEHTOB B
JKU3HU paCTCHUI.

N3yuenne arpoxuMuuecKux
CBOMCTB IOYBBHI.

KHca10THOCTE OYBEI M METOIBI
€€ OIpeeNICHHUs.

XuMuyecKasi MeTuopanus moys.
M3BecTroBanue. 'uncosanue.

TpanchopMarys, MUTpaIys 1
AKKyMYJISLIUS 3aTrpsi3HUTENEH B
MOYBaXx.

Poibs kauecTBa BOJBI B
CEJIbCKOXO3SIHCTBEHHOM
MpOu3BOJICTBE. VICTOUHUKY U
BH/IbI 3aTPSI3HEHUS BOJIBI.

IIpencraBnenus o cocraBe
CTOYHBIX BOJ] OT MPOMBIIUICHHBIX
H CEIbCKOX03SMCTBEHHBIX
npeanpustuid. Ilytu ounctku
BOJI.




MuHepanbHble yI00peHHs U UX
knaccudukanusa. Baxueitmme
a30THBIC, KaTuiHBIC, PochopHbIe
ynoopeHusi. MUKpoynoOpeHus,
WX POJIb TSI pACTEHUI.

AB3BOT B )XKH3HEIEATECIHLHOCTH
pacTeHuit. A30THBIE yIOOpEeHUSI.
Onpeznenenue comepkaHus
HUTPATHOI'O a30Ta B [IOYBE.

dochop B KU3HENEATSILHOCTH
pactenunii. @ochopHbie
yaoopenus. OnpeneneHue
noaBwxKHOTO (hocdopa.

Kanuii B )U3HEACATETEHOCTH
pactenuii. Kanuiineie
ynoopenus. OnpeneneHue
COICpKaHUsA KaJIUuA B ITOYBEC.

OpraHudeckre yaio0peHus:
HaBO3, canpornenb. Topd.

Pacro3HaBaHie MUHEPaIbHBIX
yIoOpeHuH.

KauecTBeHHbI! aHaIN3
MHUHEPAJIbHBIX YI0OpEHHUI.

OmnpenencHue conep KaHusI
MHUTATENBHBIX IIEMEHTOB B
YI0OpEHUSIX.

XpaHeHue U NpUMEHEHHE
yaoOpenuii. Hopmbl BHECEHHS.

Pacuer 103 MUHEpATBEHBIX
yI0OpEHUit ¢ yd4eToM
COIIEpIKAHMUS B HUX MUTATEIBHBIX
3JIEMEHTOB.




[IpuroroBieHne pacTBOPOB
MHUHEPAJIbHBIX YI0OPCHHUH.

CruMynaTopsl pocTa pacTeHUH.

Hcnonp3oBaHue cTUMYNSATOPOB
poCTa B pacTEHHEBOACTBE U
XKHUBOTHOBO/ICTBE.

OnpeneneHI/Ie COACPIKAHUA
HUTPATOB B ITOYBE U B OBOIIAX.

Bpenurenu kynsTypHbIX
pactenuii. Mepsl 00pbOEI C
HHUMH.

Bone3Hu KynbTypHBIX pacTeHU,
Mepbl 00pHOBI C HUMHU.

[epOunup, MeCTUITUIEI,
SAOOXUMHUKATBI U UX
WCIOJIB30BaHuE NSl OOPBOBI C
COPHSKaMH, BPSAUTEIISIMH U
0ONIE3HIMH KYJIBTYPHBIX
pacTenuil.

Mepsi 6e30MacHOCTH TIPU padoTe
C XUMUYECKUMU CPCACTBAMHU
3aLUTBl PACTCHUI.

[IpaBuia oOpaIeHuss 1 Mepbl
MIPEIOCTOPOKHOCTH TIPH
XpaHeHUH TepOUITUJIOB,

MNECTULHUI0B U SIIOXUMHUKATOB.

XUMHUECKHUI COCTaB KOPMOB.

KopmoBble xumuyeckue
no6aBku. KoHcepBaHTBI KOPMOB.

Bpennsie uHTpeANEHTHI B
COCTaBE CEJILCKOXO3SIMCTBEHHOU
MPOAYKIUH (TSXKETbIE METAILIBI)




Ponb MukposnemMeHToB B
TIPOU3BOJICTBE
CEJIbCKOXO3SMCTBEHHOM
TIPOIYKIIHH.

CuHTeTHYecKHne MaTeprabl B
CEJILCKOX03SHCTBEHHOM
TIPOU3BOJICTBE.

Hcnons3oBanue OMOIOTHIECKU
AKTHUBHBIX BCIIICCTB B
CEIBCKOXO3SMCTBEHHOM
MPOU3BOJICTBE.

EcrecTBeHHBIC M ICKYCCTBCHHBIC
MIPUYIHHBI 3aTPSI3HEHUS
OKPYXKAIOMIEH Cpembl.

11 xmacc

Opranunue
cKas
XUMUS

TeHeTnuecKas CBs3b CITUPTOB,
(heHOJI0B C yIIIeBOIOPOJAMH.

KapOonunwHbie coeTMHEHUS-
albIETUABI U KETOHEI.

OO61mas xapakTepucTuKa
KapOOHOBBIX KHCJIOT.
OnIHOOCHOBHEIE TIPENIETEHBIE
KapOOHOBBIE KHUCIIOTHI,
¢bu3HUecKue U XUMUICCKHE
CBOMCTBA..

Oco0EHHOCTH XMMHUYECKUX
CBOWCTB NpeeTIbHbBIX
JIBYXOCHOBHBIX KapOOHOBBIX
KHCJIOT.

OCO0EHHOCTH XUMUYECKUX
CBOMCTB apOMaTHYECKHUX
KapOOHOBBIX KHMCJIOT.




[Monyuenue u npuMeHeHue
KapOOHOBBIX KHCIIOT.
MennKo-0MOIOTHIECKOE
3HaYCHUE KapOOHOBBIX KHCIIOT.

ITpakTHueckas padoTa
«TonydeHue u cBoicTBa
KapOOHOBBIX KHCIOT»

CtpoeHue CIOXKHBIX 3(QUpPOB U
XUMHUYECKUE CBOMCTBA.

O6o01matoriee MOBTOPEHUE 110
teme: «Kucnoponconepxamiue
COEITMHEHUS»

Amunsbl. CTpoeHre aMUHOB
IPEENBHOTO PAAa.

AHMINH KaK MPEaACTaBUTEIIb
apoOMaTH4CCKUX aMHUHOB.

AMMHOKHCIIOTBI, UX CTPOEHHUE,
U30MEpHsI U CBOUCTBA.

I'ereponuknuueckue
COCIAMHEHHS.

AMMHOCIIUPTEI.

I'mapOKCHUKETOHBI U
TUPOKCUANBIETUIBL.




DEeHOJIOKUCTIOTHI.

FI/II[pOKCI/IKI/ICJ'IOTLI u
OKCHUKHUCIIOTHI.

Amunbl. CTpoeHHEe aMHUHOB
MPEJeNIbHOTO Psijia. XUMUYECKHE
CBOCTBa aMUHOB.

AMUHOKHUCIIOTHI, UX CTPOCHHE,
HU30MEpHUs U XUMUYECKHUE
CBOMCTBA.

IIpumenenue
rerepoyHKIIMOHATBLHBIX
COEIVHEHUN.

O6o061atoiiee MOBTOPEHHUE IO
Teme: A30TcozieprKaliie
OpraHUYeCKHEe COCAUHEHHSL.

[Monyuenue u npuMeHeHne
JKUPOB.

Dochonunuapl KIeTOYHBIX
MeMOpaH.

XUMHYECKHE CBOIICTBA
MOHOCaXapHui0B.

[IpeBpaineHue TIFOKO36I B
opranusMme. [Ipumenenue
TITFOKO3HI.

OO01mas xapakTepucTuKa
nonucaxapuaos. Kpaxmair.
Iemntono3a.




IIpakTnueckas pabota
:"VreBoasr"

OO0mas xapakTepucTHKa u
pUMEHEeHHe OEIIKOB.

OpraHudeckasi XUMUs |
¢busnonorus.

OpraHudeckasi XUMUs |
(bapmakoorus.

OpraHuyeckas XUuMusi 1
OHOXUMUSL.

O6o061atoiiee MOBTOPEHHUE IO
TeMe: XUMUS IIPHUPOIHBIX
COEIVHEHNN.

O6o061matoiiee MOBTOPEHHUE IO
KJIaccaM OPTaHUYECKOM XHMUH.

O06001IeHe U cucTeMaTu3anus
3HAHMM MO KypCy OpraHHMYeCcKOn
XUMHUH.
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