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1. Ilnanupyemble pe3yJbTaThl 0CBOCHHA Y4eOHOI0 peaMeTa « XuMH»

1.1. JInyHOCTHBIE pe3yJIbTaThI:

1) poccuiickass TrpakIaHCKas HACHTHYHOCTb, MATPHOTH3M, YBaXKCHHE K CBOEMY Hapojay, 4YyBCTBa
OTBETCTBEHHOCTH TIiepen PoaumHONM, TOpAOCTH 3a CBOWM Kpaid, CBOXO PoauHy, IpolUIOoE W HACTOSAILIEE
MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu, yBaskeHue rocyJapcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

2) TpaKAaHCKasl MO3UIUS KaK aKTUBHOT'O M OTBETCTBEHHOT'O WJICHA POCCHHCKOTIO O0IIECTBA, OCO3HAIOIIETO
CBOM KOHCTHUTYIIMOHHBIE MpaBa M OOS3aHHOCTH, YBa)KalOIIEr0 3aKOH U IMPaBOMOPSAOK, 00JIaJarolIero
YYBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO NMPUHHUMAIOLIETO TPAAMLIMOHHBIC HALIMOHAJBHBIE U
oOuieyenoBeyecKre T'yMaHUCTHUECKHUE U JEMOKpPAaTHUECKHUE LIEHHOCTH;

3) TOTOBHOCTH K ciyxeHuto OTeuecTBY, €ro 3aluTe;

4) chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
0O0IIeCTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, a TAKXKe pa3InyHbIX (popM 00IIeCTBEHHOTO
CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIUKYJIbTYPHOM MUDE;

5) copMUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHHS B COOTBETCTBHH C OOIICYETIOBEUCCKIMU
HEHHOCTSAMU U HJI€ANIaMH TPaKJAHCKOTO OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHOM,
TBOPYECKON U OTBETCTBEHHOU JIEATEIBHOCTH;

6) ToJepaHTHOE CO3HAHWE W TOBCICHHE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JIMAJIOT C IPYTMMHU JIFOJJbMH, JIOCTUTATh B HEM B3aMMOIIOHMMAaHUs1, HAXOAUTh OOIIHE [ENIN U COTPYIHUYATh
JUIST WX JIOCTHDKEHHUS, CIOCOOHOCTh TPOTUBOCTOATH HWJCOJOTHUM OSKCTPEMHU3Ma, HAI[MOHAIH3MAa,
KceHO(hoOUH, TUCKPUMHUHALIMHN TI0 COIUAIBHBIM, PETUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPH3HAKAM U
JPYTUM HEraTUBHBIM COLUATBHBIM SIBICHUSIM;

7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMHM, JCTBbMH MJIQJIICIO BO3pacra, B3POCIBIMH B
00pa3oBaTenbHOM, O0IIEeCTBEHHO MOJE3HOM, yueOHO-HCCIeA0BaTENbCKOM, MPOSKTHOW U JIPYTHX BHUAAX
JeSITebHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEICHUE HA OCHOBE YCBOCHUS OOIICUYEITOBCUECKUX [IEHHOCTEH;

9) roTOBHOCTh M CIOCOOHOCTH K 00Opa30BaHHUIO, B TOM YHCIIE CaMOOOPA30BaHMIO, HA TMPOTSHKEHUH BCel
KU3HH, CO3HATEIIbHOE OTHOIIEHWE K HENPEephIBHOMY OOpa30oBaHWIO KaK YCJIOBHIO YCHEITHOU
npodecCHOHAIBLHON 1 00IIECTBEHHOM 1€ TEIbHOCTH;

10) screTrvecKkoe OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA,
CHOpPTa, OOIECTBEHHBIX OTHOLICHUH;

11) nmpuHsATHE W peaM3alHio IIEHHOCTEeH 370pOBOro W 0e30macHOro obpasa >KU3HH, MOTPEOHOCTH B
(U3UYECKOM  CaMOCOBEPIIEHCTBOBAHUM, 3aHATHSX CIIOPTUBHO-O3/I0POBUTENBHOM  JESATENbHOCTBIO,
HETPUSTHE BPETHBIX MTPUBBIYEK: KYPEHUS, YIOTPEOICHHUS alIKOTOJIsI, HAPKOTHUKOB,;

12) GepexHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOLICHHE K (H3MYECKOMY M ICHXOJIOTHYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIIOJEH, yMEHUE OKa3bIBATh MEPBYIO MIOMOIIIb;

13) oco3naHHBI BRIOOp Oyaymiel mpodeccur U BO3MOXKHOCTEH peann3aluid cOOCTBEHHBIX KHU3HEHHBIX
IUTAaHOB; OTHOIIIEHHE K MPO(ECCHOHALHON IEATEIIEHOCTH KaK BOZMOYKHOCTH YUaCTHSI B PEIICHUH JTHYHBIX,
0O0IIeCTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIeM;

14) chopMHPOBAHHOCTH IKOJOTUIESCKOTO MBIIIJICHHUS, TOHUMAHUS BIUSHUS COIUATHHO-I9KOHOMHUYCCKUX
IPOIIECCOB HAa COCTOSHHWE TMPHUPOJHOW M COLMANbHOW Cpelbl; MNPUOOPETEeHHE OIBITa JKOJIOTo-
HaIpaBJICHHOW JEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHHI0O CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSTHS LEHHOCTEH
CEMENHOM KU3HH.

1.2. MeranpeaMeTHbIe pe3y/ibTaThbl:

1) caMOCTOATETHHO ONPEALIIATH IEIH ACATSILHOCTH U COCTABIIATH TUIAHBI JACSTEIIbHOCTH; CAMOCTOSTEILHO
OCYILECTBIISATh, KOHTPOJIMPOBATH WU KOPPEKTUPOBATH JIEATEIBHOCTh; HCIOJIb30BATh BCE BO3MOKHBIE
pecypchl Ui OCTHDKEHUS! TIOCTABIICHHBIX eI M pealM3alliyl IJIaHOB JIEATEIILHOCTH; BBIOMPAThH
YCIIEIIHbIE CTPATETUU B Pa3IMYHBIX CUTYAIUX;

2) TIPOAYKTUBHO OOINATHCS M B3aMMOJCHCTBOBATH B MPOILIECCE COBMECTHOH JESTENFHOCTH, YYUTHIBATH
MO3HLINY APYTUX YYACTHUKOB JIEATEIBLHOCTH, 3PPEKTUBHO pazpemaTb KOHIUKTEI,



3) BlajgeHHWE HABBIKAMH I[03HABATEJIBbHOW, Y4eOHO-MCCICIOBATEIbCKON M TPOSKTHOH JeATeNbHOCTH,
HaBBIKAMHU pa3peIeHusi npodsieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB
peueHus NpakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IM4YHbIX METOI0B ITI03HAHHUS;

4) TrOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMALMOHHO-TIO3HABATEILHON JESTEIbHOCTH,
BJIAJICHUE HABBIKAMH IOJY4YEHHUs HEOOXOJUMON HHGpOpMalMU M3 CIIOBApel pa3HbIX TUIIOB, YMEHHE
OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHUKAX WH(OPMAINH, KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH
UH(POPMALIKIO, MOITY4aeMYI0 U3 Pa3IMYHbIX HCTOYHHUKOB;

5) MCHosbp30BaTh CPEICTBA WHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHosorui (manee - UKT) B
pELICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 3a/a4 C COOJIOAECHUEM TpeOOBaHUM
HPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOSpEKEHNUs, TPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpMaIMoOHHOM 0€30MMacCHOCTH;

6) y onpenensaTh Ha3HAYCHUE U (PYHKIIMU Pa3IMYHBIX COLUAIBHBIX HHCTHTYTOB;

7) caMOCTOSITEIBHO OIICHUBATH M IPUHUMATh PEIICHUS, ONPEICIISIONINE CTPATETUIO TIOBEIICHHS, C Y4ETOM
IPaXXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BnajeHUE S3BIKOBBIMU CPEICTBAMH - YMEHHUE SICHO, JJOTUYHO M TOYHO HM3JIaraTth CBOK TOYKY 3pEHHS,
UCIIOJIB30BATh aJICKBATHBIC 3BIKOBBIE CPEICTBA;

9) BiajgcHME HaABBIKAMH ITIO3HABATEIBbHOW pe(UIEKCMH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUIA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PaHMI] CBOECIO 3HAHUS U HE3HAHHUsS, HOBBIX
IIO3HABATEJIbHBIX 3374 U CPEACTB UX JTOCTHUKCHUS.

1.2.1. PerynaiTHBHBIC YHUBEpPcaIbHbIe y4eOHbIe 1eiicTBUS

BbinyCKHUK Hay4uTCH:

CaMOCTOSATENIBHO ONPEACIIATh LEIH, 3a1aBaTh [IapaMEeTPbl U KPUTEPHUH, 110 KOTOPBIM MOXHO OIIPEIEIUTD,
YTO LI€JIb JOCTUTHYTA;

OLIEHUBATh BO3MOXHBIE IOCJIEJCTBUS JOCTUKEHUS MTOCTABICHHOM 1IeNU B JESITEIbHOCTH, COOCTBEHHOM
YKU3HU U JKU3HU OKPYXKAIOUIUX JI0JEH, OCHOBBIBAsICh HA COOOPAKEHUAX 3TUKHU U MOPAJIH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33aJ]aul B 00Pa30BaTEIbHON 1€ATEIbHOCTH U KU3HEHHBIX
CUTyalUsX;

OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMarepuaibHble pecypchl, HEOOXOUMbIE IS
JOCTH>KEHMS TIOCTABJIICHHOW LIETIN;

BBIOMPATh MyTh JOCTH)KEHUS 1€, IJIAHUPOBATh peIlleHNe MOCTABICHHBIX 337a4, ONTUMU3UPYS
MaTepHaJIbHbIE 1 HEMaTEepUAJIbHBIE 3aTPATHI;

OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX Ul JOCTHXKEHHS TOCTABICHHON 1IeNH;
CONOCTABJIATH MOJYYEHHBIN PE3YJIBTAT JEATEIBHOCTH C IIOCTABJIEHHOM 3apaHee LENbIO.

1.2.2. Ilo3HaBaTe/IbHbIEC YHUBEpPCAJIbHbIE yueOHbIE 1eiiCTBUA

BbInyCKHUK Hay4uTCH:

UCKaTh U HaXOAMUTh 00OOIEHHBIE CITOCOOBI pPEIlIeHus 3a/1a4, B TOM UYHUCIE, OCYIIECTBISATh Pa3BEPHYTHIN
UH(POPMALIMOHHBIA MOUCK U CTaBUTh HAa €r0 OCHOBE HOBbIE (YueOHbIE U MTO3HABATEIbHbIC) 3a/auH;
KPUTHYECKH OLIEHWBATh M WHTEPIPETHUPOBATH MH(OPMALMIO C pa3HBIX IMO3ULHMN, pacro3HaBaTh U
(GuKCUpOBaTh NPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUHUKAX;

WCIIOJIB30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATHYECKHE CPEACTBA I IPEACTABICHUS CYLIECTBEHHBIX
CBsI3€il M OTHOILEHUH, a TaKXKe MPOTUBOPEUH, BBISIBICHHBIX B MHPOPMALIMOHHBIX HCTOUHUKAX;

HaxOJUTh W TPHUBOJUTH KPHUTHYECKHE apTyMEHThl B OTHOLIEHWUW JEHUCTBUHW W CYXIECHHWH ApYroro;
CTIOKOHHO M Pa3yMHO OTHOCUTBCSI K KPUTHUYECKHM 3aMEUaHUsIM B OTHOLIEHHHM COOCTBEHHOTO CYXJIEHUS,
paccMmaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJIUThH 32 paMKHU y4eOHOTO MPEeIMETa U OCYLIECTBIATH 1IeJIeHANIPABICHHbII MOMCK BO3MOKHOCTEH ISt
HIMPOKOTO MEPEHOCca CPEJCTB U CIIOCOOOB IEUCTBUS;

BBICTPAaNBaTh MHAWBUIYAIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YYUTHIBAS OTPAHUYEHUS CO CTOPOHBI
JIPYIUX YYaCTHUKOB M PECYPCHBIE OTPaHUYCHMUS,

MEHSATH U YACPKUBATH pa3HbIC IO3ULIUU B IIO3HABATEILHOU JEATEIBHOCTH.

1.2.3. KoMMyHUKAaTHBHbIC YHUBEpPCaJbHbIe y4eOHbIe AeiicTBUS

BbInyCKHUK Hay4YuTCH:

OCYILLECTBIIATh JIENIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMU (KaKk BHYTpPHU
o0pa3oBaTeNbHONM OpraHM3alluk, TaKk W 3a ee MpelelaMu), MoAOHpaTh MAPTHEPOB Ui JEJIOBOM
KOMMYHHKAIMH UCXOJIS U3 COOOpaKeHUH pe3yabTaTUBHOCTU B3aUMOJIEHCTBUS, a HE IMYHBIX CUMIIATUH;



IIPU OCYIIECTBJICHUU TPYNIIOBON PabOTHI OBITH KaK PYKOBOJIUTENIEM, TaK U WICHOM KOMaHJbI B Pa3HBIX
poJisix (reHepaTop uaen, KpUTUK, UCTIOTHUTEINb, BHICTYIAIOIINHI, SKCIEPT U T.1.);

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B YCIOBHUSAX PEATHHOTO, BUPTYAJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJCUCTBUS;

Pa3BEpHYTO, JJOTUYHO ¥ TOYHO H3JIaraTh CBOKO TOYKY 3PCHHsI C MCIIOJb30BAaHUEM aJICKBATHBIX (YCTHBIX U
MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTCHHBIE CHTYallUHM W MPEIOTBpAIIaTh KOH(MDIMKTBHI 0 WX aKTUBHOW (asbl,
BBICTPAWBaTh JIEJIOBYI0O U OOpa30oBaTeIbHYI0 KOMMYHHMKALMIO, H30eras JWYHOCTHBIX OIEHOYHBIX
CY)XJICHUH.

1.3. IIpenMeTHBbIE pe3yJIbTATHI

BoinycKkHUK Ha yriiy0JIeHHOM YPOBHE HAYYHTCH:

—  pacKphIBaTh Ha MpUMEpaX POk XUMUU B (DOPMHUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUpa U
B IPAKTHYECKOW [EATEIbHOCTU 4YEJIOBEKAa, B3aUMOCBSI3b MEX]Y XMMHEH U APYTMMH €CTECTBEHHBIMHU
HayKaMU;

—  WUIIOCTPUPOBATH HA IMPUMEPAX CTAHOBJIEHUE U 3BOJIIOLMI0 OPTaHUYECKOW XMMHMM KaK HAyKH Ha
Pa3JINYHBIX HCTOPUYECKUX ITANAX €€ PA3BUTHS;

— yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHbIE CBSI3M MEXAY CTPOCHHUEM aTOMOB XUMHUYECKHUX
JJIEMEHTOB W IEPUOAUYECKUM H3MEHEHUEM CBOWCTB XHMHYECKMX JJIEMEHTOB M MX COCAUHEHUH B
COOTBETCTBHUU C MOJ0KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOAUYECKON CUCTEME;

—  AHaJIM3MpOBaTh COCTaB, CTPOCHHE W CBOMCTBA BEIIECTB, NPHUMEHSSA IIOJIOKEHUS OCHOBHBIX
XUMUYECKUX TEOPUM: XMMHUYECKOIO0 CTPOCHHUSI OpraHudeckux coenumHeHuid A.M. byrtnepoBa, cTpoeHus
aToMa, XMMHYECKOW CBSI3U, AIEKTPOJUTUYECKOM JMCCOLMALMM KUCIOT U OCHOBAHMM; YCTaHABIIMBATh
MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEK/ly CBOMCTBAMU BELIECTBA U €r0 COCTABOM U CTPOEHUEM;

— IPUMEHATHh IIpaBUJIA CHUCTEMAaTMYECKOM MEXKIYHAapOJHOM HOMEHKJIATyphl Kak CpeacTBa
pa3iaryueHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX BELECTB
Kak HocuTelel nHpopMaluu 0 CTPOSHUHU BEILIECTBA, €r0 CBOMCTBAX U MPUHAIEKHOCTH K ONPEICIIEHHOMY
KJIACCY COEIMHEHU;

—  OOBACHATH MPUPONY M CHOCOOBI 00pa3OBaHWs XWMHUYECKOW CBSI3U: KOBAJIEHTHOW (TOJSIPHOM,
HETOJISIPHOM ), HOHHOM, METAJUTMYECKOM, BOJOPOAHOU — C LIETBI0 OMPEIeTICHUs XUMHUIECKON aKTUBHOCTH
BEILECTB;

—  XapakTepu3oBaTh (PU3MUYECKHE CBOMCTBA HEOPraHMYECKUX U OPraHUYECKUX BELIECTB H
yCTaHaBIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMUECKOMN PEeIIeTKH;

—  XapaKTepU30BaTbh 3aKOHOMEPHOCTHM B H3MEHEHUM XUMHUYECKHX CBOMCTB IIPOCTBIX BELIECTB,
BOJOPOJHBIX COCIMHEHUMN, BBICIIIUX OKCUAOB U TUAPOKCHUJIOB;

—  OPUBOAUTH MPUMEPHI XUMUUYECKUX PEAKIIHI, pACKPHIBAIOIINX XAPAKTEPHBIE XUMUYECKUE CBOKMCTBA
HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB M3YyYEHHBIX KIJIACCOB C MLENbI0 HMX HISHTH(PUKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  ONpEelNeNsATb MEXaHW3M pEaKUMU B 3aBUCUMOCTH OT YCIOBUM IIPOBENCHUS PpEAKUUH U
IIPOTHO3UPOBATh BO3MOKHOCTh IIPOTEKaHUSI XUMUYECKUX PEAaKIMi Ha OCHOBE TUIIA XUMHYECKOU CBA3U U
AKTUBHOCTH PEAreHTOB;

—  YCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKLIMOHHOW CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUH OT
XapakTepa B3aMMHOIO BIMSHUS aTOMOB B MOJIEKYJIAX C LEIBIO IPOTHO3UPOBAHUS MIPOAYKTOB PEAKLIUH;

—  YCTaHABJIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pEAKIUH W CMEUICHUS XUMHUYECKOTO
paBHOBECHSI OT PAa3NUYHBIX (AKTOPOB C IIENBI0 OMpPENeTICHHUs] ONTUMAIBHBIX YCIOBUH MPOTEKaHUs
XUMHUYECKHX ITPOIIECCOB;

—  YCTaHaBJIMBAaTh T€HETUUYECKYIO CBSI3b MEXAY KJIACCAMU HEOPIaHUYECKUX U OPraHUYECKUX BEILLECTB
JUIsi OOOCHOBaHUSl MPUHIMIIHAILHOW BO3MOXKHOCTU IIOJIYYE€HHUS HEOPraHMYEeCKMX M OpraHu4ecKHX
COCIMHEHUH 3aJaHHOT'0 COCTaBa U CTPOCHUS;

—  noadupaTh peareHThbl, YCIOBUS M OMPENENATh NPOAYKTHI peaklui, MO3BOJSIONINX PEaTu30BaTh
1ab0opaTopHbIE M MPOMBIIIJICHHBIE CITOCOOBI MOTYYCHHS BAKHEUIINX HEOPTAHUYECKUX U OPTaHHYECKUX
BEILECTB;



—  ONpeAeNsATh XapakTep Cpeabl B pe3ysIbTaTe THAPOIN3a HEOPTaHMUECKUX U OPTaHUYECKUX BEILECTB
Y IIPUBOJIUTH PUMEPHI TUAPOIIN3a BEIIECTB B ITOBCEAHEBHOM )KU3HU YEIOBEKa, OMOJIOTHYECKUX 0OMEHHBIX
Hporeccax ¥ MPOMBIIIICHHOCTH;

— T[PHUBOAWTH  TPUMEPHl  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEakuid B TPUPOAE,
IPOU3BOICTBEHHBIX MIPOIIECCAX M KU3HEACATEILHOCTH OPTaHU3MOB,

—  00OCHOBBIBATH MPAKTHYECKOE HCIIOJIb30BaHNE HEOPraHMUECKUX M OPraHUYECKHUX BEUIECTB M UX
peakIuii B IPOMBIIIUICHHOCTH H OBITY;

—  BBINOJHATh XUMHYECKUH SKCIEPUMEHT 110 PACIO3HABAHHIO U TOJYYECHUIO HEOPraHMYECKUX M
OPTraHMYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIaccaM COSIMHEHUH, B COOTBETCTBHUH C IIPaBHIIaMU
U IppeMaMu 06e30nacHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU U JTAOOPATOPHBIM 000pYI0BaHHEM;

— TPOBOAUTH PACUYETHl HA OCHOBE XMMHUYECKHX (OpMyNT M ypaBHEHUH peakIHii: HaXOXICHHE
MOJICKYJISIPHOM (POPMYITBI OPraHUYECKOrO BEIIECTBA IO €ro MIOTHOCTH M MAaCCOBBIM JIOJISIM 3JI€MEHTOB,
BXO/AIINX B €0 COCTaB, WM TI0 MPOAYKTaM CTOPaHUs; PacuyeThl MaCCOBOW JIOJH (MacChl) XUMHUYECKOTO
COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA) MMPOTYKTOB PEAKIIHH, €CIIH OJJHO U3
BEILIECTB JIaHO B M30BITKE (MMEET MPHUMECH); PACUEThl MACCOBOW MM OOBEMHOM O BBIXOJA MPOIAYKTa
pEeaKkIu OT TEOPETUYECKH BO3MOXKHOTO; PAcueThl TEIUIOBOTO A QeKTa peakluu; pacyeThl 0ObEeMHBIX
OTHOUICHUH Ta30B IMPH XHMUYECKUX PEaKLUHUSAX; pacdyeTsl Macchl (00beMa, KOJIMYECTBAa BELIECTBA)
IIPOJYKTa PEAKLUH, €CIIM OJHO M3 BEUIECTB JAHO B BHJIE PACTBOPA C ONPEICICHHOM MAaCCOBOM IOJIEH
PAacTBOPEHHOT'O BELIECTBA;

—  HWCHOJB30BAaTh METOJBl HAYYHOTO TO3HAHUS: AaHAIN3, CHUHTE3, MOJEIMPOBAHHE XHMHUYECKHUX
IPOLIECCOB M SIBJICHUH — MpPU PELICHUH Y4eOHO-HMCCIICAOBATENBCKUX 3a/ad 10 HM3YYEHUIO CBOWCTB,
CTIIOCOOOB TMOJTyYSHHS U PACIIO3HABAHUST OPTaHUYECKUX BEIIECTB;

—  BIIaJETh MpaBHJIaMHU 0E30IIaCHOTO OOpaIeHNUs C eAKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
CpeICTBaMU OBITOBOW XVIMHH,

—  OCYHIECTBIIITh I[MOMCK XMMHYECKOH WHpOpMAlMM TIO Ha3BaHHWAM, HJICHTHU(HKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

—  KPHUTHYECKH OIICHUBATh W HWHTEPIPETHPOBATH XHMHYECKYI0 HH(OpMANHMIO, COAEpKallyrocs B
COOOIICHUSAX CpPEACTB MaccoBoi mH(popmaruu, pecypcax MHTepHETa, HAYIHO-TIOMYISAPHBIX CTaTBhSIX C
TOYKU 3pPEHHUs] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENSAX BBIABICHUS OMIMOOYHBIX CYXICHHH U
(dbopmupoBaHUsT COOCTBEHHOH MO3HIINH;

—  yCTaHaBJIMBATh B3aMMOCBS3U MEXAy (akTaMHu U TEOpHeH, MPUUNHON U CIEJICTBUEM IPU aHAIM3E
pOOJIEeMHBIX CUTyalluii 1 000CHOBAaHMH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMUYECKHUX 3HAHMIA;

—  MpPeICTaBIATh IyTH pEIIeHUs TIJIOOANbHBIX Mpo0JieM, CTOSAMIMX Iepe]] YeIOBEYeCTBOM, U
NEPCIEKTUBHBIX HANPABICHUH pa3BUTUS XUMHUYECKUX TEXHOJIOTH, B TOM WYHCJIE€ TEXHOJOTHHA
COBPEMEHHBIX MaTEepHaJIOB C Pa3IMYHON (YHKIHOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOUHUKOB CHIPbS,
nepepadOTKU U YTHIIN3AIUH MIPOMBIIUIEHHBIX H OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJIy0JI€HHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

—  opmynuposams yenv UCCIE008AHUS, BbIOGUAMb U NPOBEPSMb IKCHEPUMEHMATILHO SUNOMESbL O
XUMUYECKUX CBOUCMBAX eecms HA OCHO8e UX COCMAsd U CMPOeHUsl, UX CHOCOOHOCMU 6CMYNAmMb 8
Xumuyeckue peakyuu, o xapakmepe u npoOyKmax pasiudHblX XUMUYECKUX peaxkyull,

—  CcamMocmosimenvHo NIAGHUPOBAMb U NPOBOOUNMb XUMUUECKUE IKCNEPUMEHMbL C COONOOEHUEeM
npasui 6e30nacHoll pabomsl ¢ dewecmeamu U 1ab0pamopHuimM 000pyO008anuUeM;

—  uHmepnpemupo8amv OAHHblE O COCMABE U CMPOCHUU BEUWeCms, NOIYUEHHbIE C NOMOWbIO
COBPEMEHHBIX PUUKO-XUMUYECKUX MEMO08;

—  onuceleams COCMOsIHUE DJIEKMPOHA 68 AMOME HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX
npeocmagieHuti 0 CmpoeHuu amoma 0Jis 0ObACHEHUs. Pe3VIbmMamo8 CHeKMPAIbHO20 AHANU3A 6EUjeCME;

—  Xapakmepuzoeambv poilb A30MOCOO0EPAHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUU U HYKIEUHOBIX
KUCTOM KAK BANCHEUUUX OUOTOUYECKU AKMUBHBIX 8ELYECNS,

—  NPOCHO3UPOBAMb BO3MOICHOCHb NPOMEKAHUS OKUCIUMETbHO-80CCIAHOSUMENbHBIX PeaKyull,
JIeACAUUX 8 OCHOBE NPUPOOHBIX U NPOU3BOOCIBEHHBIX NPOYECCO8.



2. Copep:kaHue y4eOHOro npeamMera « XuMHs»

OCHOBBI OPraHNYecKOi XUMHUH

[TosiBneHue U pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [Ipenmer opraHndeckod Xxumuu. Mecto u
3HAYEHUE OPraHM4YecKol XMMHMHM B CHUCTEME €CTECTBEHHBIX HayK. B3aMMOCBS3b HEOPraHMUYECKHUX M
OpPraHUYECKUX BELIECTB.

XHMMHYECKOE CTPOEHUE KaK MOPSA0K COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJEHTHOCTH.
OCHOBHBIE TOJIOXKEHUS TEOPUM XUMHUUYECKOTO CTPOEHUs OpraHumdeckux coenuHeHuid A.M. Byrtneposa.
VYrnepoaHblii CKENET OpraHu4eckoid MoJieKysbl. KpaTHOCTP XMMMYECKOH CBsI3U. 3aBHCHUMOCTb CBOWCTB
BEIIECTB OT XUMUYECKOT0 CTpoeHus: MoJieKyll. Mizomepus u nzomepsl. [lonstue o GQyHKIMOHAIBHON rpymIIe.
[Tpuniunel kIaccu(UKAMU OPraHUYECKUX COCAMHEHUH. MexayHapoaHass HOMEHKJIAaTypa W MPUHLUIIBI
00pa30oBaHMs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Knaccugukanus 1 0COOEHHOCTH OpraHMYecKHx peakuuid. Peaknmonnsie neHTpbl. [lepBoHavyanbHbIe
MOHATUS O TUIIAX M MEXaHU3MaxX OpPraHUYeCKUX peakuuid. ['OMOIUTHYECKHI M IeTepoIUMTUYECKUH pa3phiB
KOBJICHTHONH XMUMHUYECKOW cBsi3u. CBOOOJHOpPAJAMKAIBHBIA M WMOHHBI MeXaHW3Mbl peakiuu. lloHsTHE O
HYyKJIeopuiIe U dIEKTpoduIe.

AJIKaHBI. DJEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJCKY/Ibl METAHA. SP -THOPHIM3AIS
opOutasieii aromMoB yriepoja. I'omonoruueckuil psn v oOmas ¢opmyna ankaHoB. CucteMaTHuecKkas
HOMEHKJIaTypa aJKaHOB U paaukaioB. M3omepus yriepogHoro ckenera. duU3MuUecKUe CBONCTBA aJKAHOB.
3aKOHOMEPHOCTH HM3MEHEHHsS (U3NYECKUX CBOMCTB. XMMHUYECKHE CBOWCTBA AJIKAHOB: TaJOr€HUPOBAHHE,
JeTUAPUPOBAHKE, TEPMUUYECKOE Pa3I0KEHNE, KPEKUHT KaK CIIOCOObI MOJyYeHHs BaXKHEHIINX COCIMHEHUN B
OpPraHUYECKOM CHHTE3€. ['opeHne anKkaHOB KaK OJMH U3 OCHOBHBIX HCTOUYHUKOB TEIlIa B IPOMBIIIJIEHHOCTH U
ObiTy. M3omepuzanuss Kak cHoco0 TIOJIydeHHMs BBICOKOCOPTHOro OeH3uHa. MexaHu3M peakuuu
cBOoOOHOpaIuKanpHOro 3amereHus. llomyuenue ankanoB. Peaknus Bropna. Haxoxnenue B mpuponae u
IPUMEHEHHE AJIKAHOB.

[Huxnoankansl. CTpoeHHE MOJIEKYJ LUKI0aIkanoB. O61as ¢popmyna nukioankaHoB. Homenkmarypa
LUKJI0AIKAaHOB. M30MepHs IIUKII0AIKaHOB: YIJIEPOAHOIO CKEJIeTa, MEXKIIACCOBasi, NPOCTpaHCTBEHHas (yuc-
mpanc-u3omepus). Crnennduka CBOMCTB LHUKIOAIKAHOB C MaJIbIM pa3MepOM LHKIA. Peakuuy npucoeAuHeHUs!
U PaJUKAIBHOTO 3aMEILEHUS.

AJIKeHBI. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIB STHICHA. SP’-THOpHIH3aIms
opOuTasieil aTroMoB yriepojna. ©- W T-CBA3M. [omosormueckuil psg u obmas QopMyna aIKeHOB.
Homenxnarypa ankeHoB. M3oMepust ankeHOB: YIJIEPOJHOTO CKeJeTa, IOJOKEHUS KpaTHOM CBSI3H,
IPOCTPaHCTBEHHAs (yuc-mpanc-u3oMepus), MexkiaccoBasi. Du3MUeCKHe CBOWCTBA AJIKEHOB. Peakiuu
ANEKTPOPUIBHOIO IPUCOEANHEHNS KaK coco0 NmoyuyeHus! GyHKIIMOHAIbHBIX MPOU3BOAHBIX YIIIEBOIOPOIOB.
[IpaBuno MapKOBHHMKOBA, €ro 3JIEKTPOHHOE OO0OCHOBaHUE. Peakuuu OKHCIEHHS U IOJUMEpPHU3AIUH.
[TonuaTHieH Kak KPYMHOTOHHAXHBIM MPOJYKT XUMHYECKOrO MPOM3BOACTBA. I[IpOMBIIIEHHBIE U
nabopaTopHbIe CIIOCOOBI MOJTyYeHHsI alKeHOB. [lpasuno 3aiiyesa. IlpuMeHeHne alKkeHOB.

Ankanuensl. Krnaccuduxamus ankaiveHOB MO B3aMMHOMY pacIOJIOKEHUIO KpaTHBIX CBSI3eH B
MoJiekyse. OcOOEHHOCTH MEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS CONPSIKEHHBIX allkagueHoB. O0rmas
¢dopmyna ankanueHoB. HomeHnknatypa u u3omepus ankaaueHoB. Du3nyecKkue CBOWCTBA aJIKaJMEHOB.
XHWMHYECKHE CBOWCTBA AJIKaJIMEHOB: PEAKIIMM NPUCOEANHEHNS (THAPUPOBAHNE, TaJOTEHUPOBAHUE), TOPEHHUS
n nomumepu3anuu. Bxinag C.B. JleGeneBa B monydeHne CHHTETUYECKOTO Kaydyka. Bynmkanuzanus kaydyka.
Pesuna. MHoroobpa3ue BHJIOB CHHTETHYECKHX KaydyKoB, HMX CBoWcTBa M mnpuMmeHeHue. Ilomydenue
aJIKa/INEHOB.

AJNKUHBI. DJNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl aleTHJeHa. SP-THOpuau3anus
opburaneit atoMoB yriiepoja. ['omonorudeckuii psa u odmas ¢popmyna ankuHoB. Homenknarypa. Uzomepus:
YIJIEPOJHOTO CKEJIeTa, TOJOKEHUS KpaTHOW CBSI3M, MEXKiaccoBas. PU3NUECKHE CBOMCTBA AJIKHUHOB.
XUMHUYECKHE CBOWCTBA AJIKMHOB: PEAKIMU MPHUCOEAMHEHUS KaK CHOCO0 IMOJIy4eHUs MOJIMMEPOB U JPYTUX
IIOJIE3HBIX NPOAYKTOB. Peaxyuu 3amewenus. I'opeHHe aleTUiIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IJTAMEHHU ISl CBapKH M pe3ku MeTajuioB. [lonydeHue aneTuieHa nupoian3oM MeTaHa U KapOuIHBIM METOA0M.
IIpumeneHue aneTuieHa.

Apensl. HUcmopusa omxpvimusi 6enzona. CoBpeMEHHbIE TPEICTABICHUS 00 JIIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOoeHHM OeH3oia. M3oMepusi 1 HOMEHKIaTypa romoiyoros Oenzona. OOmas gopmyna
apeHoB. dusnueckue cBoicTBa OcH3071a. XMUMHUYECKHE CBOMCTBA OCH30/1a: PEAKIUU SIEKTPOPUIHLHOTO
3aMelleHusl (HUTpOBaHWE, TaJlOTCHHUPOBAHME) KaK CHOCcO0 MONYyYeHHS XUMHUYECKHUX CPEICTB 3aIUTHI
pacTeHuil; NpucoequHEHUs (TMJIPUPOBAaHUE, TaJOr€HUPOBAHHE) KaK JIOKa3aTeJIbCTBO HENPEJEIbHOIO



xapakTepa Oenzona. Peakuus ropenus. [lonyuenune 6enszona. OcobenHocmu Xumuueckux c8otcme moyond.
B3aumHoe BnusiHME aTOMOB B MoJjekyle Toiyona. Opuenmayuonusie 3d¢hghekmol 3amecmumenetl.
[TpumeHeHne ToMoJI0roB OeH30Ia.

Cruptel. Knaccuduxanus, Homenknarypa cnuptoB. ['omonoruueckuid psn u obmas ¢dopmya
MpeACNIbHBIX OJHOATOMHBIX CHUPTOB. M3omepusa. Pusznueckue CBOMCTBA NPENETbHBIX OJHOATOMHBIX
cnuptoB. BomopoaHast cBsi3p Mexay MOJIEKYJIaMH M €€ BIMAHHE Ha (U3NYECKUE CBOICTBA CIIMPTOB.
XUMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTAHOBJICHHS HATUYHSI TUAPOKCOTPYIIIIBI, C
rajloreHOBOJIOPOIAMHU KaK CIOcO0 MOTYYeHHs] PACTBOPUTENCH, BHYTPH- U MEKMOJIEKYIISIpHAs IerHapaTalysl.
Peakumst ropeHus: ciupThl Kak TOmIMBO. [lomydeHue 3TaHoNa: peakius OpOXKEHHS TIIFOKO3bI, THIPATAILUS
stuieHa. [Ipumenenne Meranona u 3tanona. @U3MONOTrMYECKOe JEHCTBUE METAHOJIA U 3TAHOJIA Ha OPraHU3M
YeJIOBEeKa. OJTWJICHTJIMKOIb U TJMIEPUH KaK TMPEJACTABUTEIN MPEAETbHBIX MHOTOAaTOMHBIX CIHUPTOB.
KauecTBeHHass peakiusi HAa MHOI'OATOMHBIE CIIMPThl U €€ NPUMEHEHHE Ul PAclO3HABAHMS IJIMIIEPUHA B
COCTaBE KOCMETHUYECKUX cpeacTB. [IpakTuueckoe NpUMEHEHUE STUIICHTJIMKOJISA U TJIMIIEPUHA.

®enon. CtpoeHue Monekysbl GpeHona. BzanmHaoe BiusHrue aToMOB B MoJiekyie denona. duznueckue
cBoiicTBa peHoMa. XMMHUUYECKUE CBOMCTBA (pEaKlMy ¢ HATPUEM, THIPOKCHIOM Hatpus, Opomom). [lomyuenue
¢denona. [Ipumenenne peHona.

Anpaeruapl u KeToHbl. Kitaccudukanus aibaeruoB U KeToHOB. CTpOCHHE MPEACTbHBIX allbICTHIOB.
DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWMIIBbHON rpynmbl. ['omomoruyeckuit psn, oOmas
dbopMynia, HOMEHKIATypa W H30MEpHUs TMPEACIbHBIX albIeruaoB. Du3nueckue CBOWCTBA MPeaeTbHBIX
anbJeruI0B. XMMUYECKUE CBOWCTBA MPEIECIbHBIX albJAECTU0B: TMIPUPOBAHUE; KAUECTBEHHbIC PEAKLUUU Ha
KapOOHWJIBbHYIO IPYyIITy (peakius «cepeOpsHOro 3epkajay, B3aumoeiicteue ¢ ruapokcuaom meau (1)) u ux
MpUMEHEHUE AJi1 OOHApYKeHUs TpelebHBIX albICTUIOB B MPOMBINIICHHBIX CTOYHBIX Bojax. [lomyuenue
MpEACIbHBIX aTbJACTUIOB: OKHCIEHUE CIHUPTOB, TUApartanus anetwieHa (peakius Kyueposa). TokcuuHoCTb
anprernyioB. Ilpumenenue Qopmanpaernia M aneraibaeryaa. ALETOH KaK MPeICTaBUTENb KETOHOB.
Crtpoenue mosiekyssl aiieToHa. OcCOOEHHOCTH peakliui OKUCIICHU anleToHa. [[pumenenue areTona.

Kap6onoBsie kucnotel. Krnaccuduxamus u HOMEHKIaTypa KapOOHOBBIX KuCIOT. CrpoeHue
MPEACIbHBIX  OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. OJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOM rpynmbl. ['oMonornyeckuit psa u oOrast popmyia IpeaebHbIX OAHOOCHOBHBIX KapOOHOBBIX
KUCJIOT. PU3NUYECKHEe CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBONCTBA
MpeledbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakluu ¢ MeTaulaMHd, OCHOBHBIMH OKCHJIaMHU,
OCHOBAHHUSIMH M COJISIMH) KakK TOJTBEPXKIACHUE CXOJCTBA C HEOPraHMYECKUMHU KHUCIOoTamH. Peakius
sTrepudukanii U ee OoOpaTUMOCTh. BnusHHe 3amecTuTenel B yriIeBOJOPOJAHOM paauKale Ha CHILY
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHUUYECKHX CBOMCTB MYypaBbUHOW KUCIOTHI. [lomyueHue mpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE aJKaHOB, AJIKCHOB, MEPBUYHBIX CIHPTOB, AJIbJETH]IOB.
Baxneiimue mnpencraButenu KapOOHOBBIX KHCJIOT: MypaBbUHas, YKCycHas U OeH30ifHas. Beicuine
npeneibHble W HEeMpeleinbHble KapOOHOBBIE KHUCIOTBI. Onmuyeckas uzomepus. Acummempudeckuil amom
yenepooa. [lpumenenre kapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl u xupbl. CTpOCHHE U HOMEHKIIATypa CII0XKHBIX 3(hUpoB. MexkKiIaccoBas U30MepHsi ¢
KapOOHOBBIMH KucCI0TaMU. CIOCOOBI TTOTY4eHHsI CIOKHBIX d(PprpoB. OOpaTUMOCTh peakiuu dTEPUPUKAIIIH.
[IpumeHeHne CIOXKHBIX A(GUPOB B MHIIEBOH M TMap(rOMEpHON MPOMBIIUIEHHOCTH. JKUPBI KaK CIIOXKHBIE
3(UpHl TIMIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT. PacTuTenbHble W J>KHBOTHBIC J>KHPBI, WX COCTaB.
duznueckre CBOMCTBA KUPOB. XUMHUYECKHE CBOMCTBA XKUPOB: THJIPUPOBAHME, OKHUCIEHUE. ['Maponus wim
OMBIJIEHHE KHUPOB KaK CHOCOO0 TPOMBINUICHHOTO TIOMYYEeHUSI COJIeH BBICIIMX KapOOHOBBIX KHCJIOT.
[Tpumenenue xupoB. MBLUTA KaK COJH BBICIIMX KapOOHOBBIX KUCIOT. MoOIOIIIHEe CBONCTBA MbLIA.

VYrneonsl. Knaccuduxanus yriieBogoB. @u3ndeckue CBONCTBA U HAXOXKJICHHUE YTIIEBOJIOB B IIPUPOJIC.
['mroko3a Kak anpAeruaocnupT. XMMHUUYECKUE CBOMCTBA TIIFOKO3bL: ayuiuposanue, aikuiuposanue, ClIupTOBOE
U MOJIOYHOKHCIIO€ OpOKeHHE. DKCIIEPUMEHTAIbHBIC JI0KA3aTEIhCTBA HATMYHS AJIbJICTHIHOM U CIIMPTOBBIX
rpynn B ritoko3e. IlomydeHnue rimokosbl. @Ppykmosza Kak uszomep 2nokoszvl. Puboza u oezokcupubosa.
Baxneitmme nucaxapupl (caxaposa, 1akmosd, Malbmo3d), X CTpoeHue u Gu3ndeckrue cBoucTBa. I uaponus
caxaposbl, JaKmo3vl, Maibmo3vi. Kpaxman ¥ IelIrono3a Kak OWOJOTMYeCKHEe MOJUMEphl. XHUMUYECKUE
CBOMCTBa Kpaxmaja (THIPOJU3, KAaueCTBEHHas pEaKIus ¢ HWOJAOM Ha KpaxMal M €€ NPUMEHECHHE s
oOHapyKeHHsl Kpaxmajga B MPOAYKTax MUTaHUSA).  XHUMHYECKHE CBOMCTBA IIEIUTIONIO3BI: THAPOIU3,
oOpa3oBaHue CIOXKHBIX 3¢upoB. [IpumeHenne u Ouomoruveckast posib yrieBoaoB. OKUCICHHE YTIIEBOJOB —
HMCTOYHUK SHEPTUU >KUBBIX OpraHu3MoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMEpE aleTaTHOTO
BOJIOKHA.



Wnentudukanus opraHMuecKUx coeluHEeHUi. ['eHeTndeckas CBS3b MEXIY KJIacCaMU OPTraHMYeCKHX
COCTUHEHU.

Amunbl. [lepBuuHble, BTOpPUYHBIC, TpPETUYHbIE aMuHBL. Kiaccudukamus aMHHOB 10 THUITY
YIIEBOJOPOAHOIO pajJvKala M YHUCIY aMHHOTPYHI B MOJEKyJe. JJIeKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE TpeneIbHbIX aMUHOB. DU3MYECKHe CBOWCTBA aMHWHOB. AMHHBI KaK OPTaHUYECKHUE OCHOBAHWS:
peakuuu ¢ BOJIOM, kuciaoTramu. Peakuusi ropeHus. AHWIMH KakK IPEICTaBUTENb apOMAaTHYECKUX aMUHOB.
Crpoenne anwnmna. [IpudnHBI OcnabIeHUS OCHOBHBIX CBOWCTB AHWIMHA B CpPaBHEHWHW C aMUHAMU
npeneiabHoro psina. XUMHUYECKHME CBOWCTBA aHWIMHA: B3aUMOJIEUCTBUE C KHUCIOTaMH, OpPOMHOI BOJIOH,
okucienue. llomydeHne aMHHOB aIKWJIMPOBAHMEM aMMHaKa W BOCCTAHOBICHHEM HHTPOIPOU3BOIHBIX
yraeBonopoaoB. Peakius 3ununa. [Ipumenenne aMuHOB B (apMalleBTUYECKOW MPOMBILIUIEHHOCTH. AHUMUH
KaK coulpve 071 nPoUu3800cmea aHuiunoswix kpacumeneu. Cunmesvl Ha OCHO8e AHUIUHA.

AmuHokucaoTel 1 Oenku. CocraB 1 HOMeHKIaTypa. CTpoeHue aMUHOKHUCIOT. ['oMonoruueckuit psj
MpeeIbHBIX AMHUHOKUCIOT. M30Mmepusi npedenvhvlx amurokuciom. OU3NYECKUE CBOWCTBA TMPEICIIbHBIX
aMUHOKHCIIOT. AMHUHOKHCIIOTHI Kak am¢oTepHble opranudeckue coequHenus. Cunrte3 nentuaos. [lentuanas
CBA3b. buosnormyeckoe 3HaUEHUE O-aMUHOKHUCIOT. OONacTH TPUMEHEHUs aMHMHOKHCIOT. benku kak
npupoanbie ouononumepbl. CoctaB U cTpoeHue O0enkoB. (OCHOBHble AMUHOKUCIOMbL, 0Opasyrowue OenKu.
XUMHAYECKHE CBOMCTBA OCIKOB: THAPOIU3, JEHATYpalHs, Ka4eCTBEHHBIC (IIBETHBIC) PEAKIMU Ha OCIKH.
[IpeBpamenuss 6enkoB MUKW B opranusMme. buonornuyeckue GyHKUUU OENKOB. JJocmuodicenus 8 u3yyeHuu
CMpoeHus u cunme3sa 0enKos.

Aszomcoodepocawue cemepoyuxiuyeckue coeounenus. Iluppon u nupuouu: 31eKmpoHHOe Cmpoenue,
apomamu4eckuti xapakmep, paziuyue 8 nposisieHUul 0CHOB8HbIX ceolicms. Hykieunogvie Kuciomsi: cocmas u
cmpoenue. Cmpoenue Hykieomuoos. Cocmag nykieunoguvix xuciom ({HK, PHK). Ponb HYK1euHo8bIX KUCIOm
8 JHCUZHEOesIMENbHOCMU OP2AHUZMOS.

BricokoMonekymsipabie  coenuHeHUs. OCHOBHbIE TOHSTHS BBICOKOMOJIEKYJISPHBIX COCIUHEHUN:
MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BCHO, CTENeHb nonmMepu3anun. Kinaccudukamus nmomumepoB. OCHOBHBIC
CHOCOOBI MOJTYYEHHsI BHICOKOMOJIEKYISIPHBIX COCIMHEHUMN: peaKkIMH MOJUMEPU3AIMH U TOJUKOHICHCAIUH.
CrpoeHne ® CTPYKTypa IIOJIMMEPOB. 3aBHUCHMOCTh CBOWCTB IIOJIMMEPOB OT CTPOSHUS MOJICKYII.
TepMomiacTH4HbBIE U TEPMOPEAKTUBHBIE TOTUMEPBL. [Ipogodsuue opeanuyeckue noaumepsl. Komnosummsie
mamepuanvl. Ilepcnekmusbl  UCNONBL308AHUSL KOMHO3UMHBIX Mamepuanos. Kiaccupukamuss BOJIOKOH.
Cunretndeckue BosnokHa. [lonmadupHbie U monuaMuHbIe BOJIOKHA, UX CTpOeHUE, cBoiicTBa. [IpakTHdeckoe
WCIIOIb30BaHUE BOJIOKOH. CunmemuuecKkue WIeHKU: U30NAYUs Ol NPOB0008, MeMOpanvl Ol ONpeCHeHUs
800bl, 3aWUmMHble NIeHKU Ol asmomodunel, niacmulpu, xupypeudeckue noeazku. Hoevie mexnonocuu
OdanvHelule2o co8epuLeHCmEo8anUsl NOIUMEPHbIX MAMEPUAIOs.

Teopernueckne 0CHOBbI XUMHHU

Crpoenue BeniectBa. CoBpeMeHHasi MOJIE€lb CTpoeHUsi atoma. Jlyanusm snekTpoHa. Keaunmogvie
yucna. PacnpeneneHue 5SI€KTPOHOB 10 HSHEPreTHUECKUM YPOBHSIM B COOTBETCTBUM C IPHUHIIUIIOM
HauMEHBIIeH SHEpruM, npaBwioM XyHaa u npuHiunoM [laymu. OcoOEHHOCTH CTPOECHHS SHEPTreTHUYECKHX
ypoBHEH aTtoMoB d-3yieMeHTOB. OJEKTpOHHas KoHurypauus aroma. Kiaccudukamus XUMHYECKUX
2JIEMEHTOB (S-, P-, d-aseMeHThI). OCHOBHOE W BO30YKIICHHBIE COCTOSIHHSI aTOMOB. BaJIeHTHBIC 3JICKTPOHBI.
[Tepuonnueckas cucrema xumuueckux 31emMeHToB .M. MenneneeBa. ®uzndeckuii cmbica [leproanueckoro
3akoHa /.M. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AJIEMEHTOB U UX COCIWHEHUU
o mepuojamM U rpymnmnaM. MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepmoamyeckoro 3akoHa
J.W. Menneneea. [Ipocrosvl /].U. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIeMEHMO8.

OJIEKTpOHHAs NPUPOJAa XWMHUYECKOW CBSI3U. OJNEKTPOOTPULATENBHOCTh. KoOBaJleHTHast CBs3b, €€
Pa3HOBUAHOCTH U MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIH M JOHOPHO-aKIENTOpHBINM). WoOHHAs CB3b.
Mertannundeckast cBsi3b. BonopoaHast cBsizb. Meoxcmonexkynsipuvie 83aumo0eiucmasusl.

Kpucrannuueckue u amopdHbie BemlecTBa. THUIBI KPUCTALIMYECKHX PEMIETOK (aToMHas,
MOJIEKYJISIpHAsi, HWOHHAs, MeTajulnyeckas). 3aBUCUMOCTh (U3NYECKUX CBOWCTB BeIECTBA OT THUIIA
KpUCTAITMYecKor pemeTku. [IpuanHbel MHOTOOOpa3us BemecTB. COBpeMEHHbIE MPECTABICHUS O CTPOCHUHU
TBEPABIX, KUAKUX U Ta3000pa3HbIX BEUIECTB. JKuokue Kpucmanisi.

XuUMHUECKUEe peakuu. ['oMoreHHble U rereporeHnbie peakiuu. CKOpoCcTh pPEakify, €€ 3aBUCUMOCTh
OT pa3NUYHBIX (DAaKTOPOB: TPUPOILI PEATHPYIONINX BEIIECTB, KOHIICHTPAIIMH pPEArupyIOIIMNX BEIIECTB,
temriepatypbl (mpaBwio Bant-I'odda), miomaan peaknmMOHHON MOBEPXHOCTH, HAIMYMS KaTajlu3aTopa.



DHeprus aKkTUBAIMH. Axmusupoganuwiii xomniexc. Kartamuzatopsl W kartanus. Ponb karanm3atopoB B
MPUPO/IE€ U MPOMBILIUIEHHOM IPOU3BOJICTBE.

THonamue 06 sumanvnuu u sumponuu. Suepeus I u66ca. 3axon I'ecca u cneacTBUs U3 Hero. TernioBbe
ahdexThl XumMudeckux peaknuii. TepMoxumudeckue ypaBHeHUs. OOpaTHUMOCTh peakIui. XHUMHUYECKOe
paBHOBecre. CMeleHne XMMHYECKOTO PAaBHOBECHS O[] JIEHCTBHEM pa3iIMUYHBIX (PAKTOPOB: KOHIEHTpAIUU
peareHTOB MM TPOAYKTOB peaklMH, [JaBlICHUs, TemIeparypsl. Poib cMelieHus paBHOBECHS B
TEXHOJIOTUYECKUX MPOIECcCaX.

Hucnepcusie cuctembl. Konnouonvie cucmemsl. VicTuHHBIE pacTBOpbl. PacTBOpenue kak (u3uko-
xuMudeckuii mpormecc. CriocoObl BRIpaKEHHsI KOHIICHTPALMK PAaCTBOPOB: MaccoBasi JOJsl PacTBOPEHHOTO
BELIECTBA, MOJAPHASL U MOJIAIbHAS KoHyeumpayuu. Tump pacmeopa u mumposaHue.

Peakuun B pactBOpax 31eKTposMTOB. KadecTBEHHBIE peakuuMu Ha HOHBI B pactBope. KuciorHo-
OCHOBHBIE B3aUMOJCHUCTBUS B pacTBopax. AMQorepHOCTh. HonHOe npoussedenue 600vl. Booopoonuiii
nokazamenv (pH) pacmeopa. Twnponus coneil. 3HadeHHWE THUAPONHW3a B OHMOIOTHMYECKHX OOMEHHBIX
npoueccax. [Ipumenenre ruposian3a B pOMBIIUIEHHOCTH.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIMU B IPHPOJE, IPOU3BOJACTBEHHBIX Mpoleccax |
KHU3HEICATEILHOCTH OPraHu3MOB. OKUCAIUMENbHO-80CCTNAHOBUMENbHbIN NOMeHyuan cpeovl. Juazpamma
Ilypos. TloBeneHnue BemiecTB B CpeAax C pasHbIM 3HaueHHeM pH. MeTonbl 3JIeKTPOHHOTO U 21eKMpPOHHO-
uonnozo 6Gananca. ['anpBaHHYECKU dNEeMEHT. XUMHUYECKHE UCTOYHUKU TOKA. Cmanoapmmubsiii 000pOOHbLL
anekmpoo. CmaHOapmmuslil  I1eKMPOOHbIL NomeHyuan cucmemvl. Pso cmanoapmuvix 21eKmpooHbIX
nomenyuanos. Hanpaenenue oxuciumenbHo-60cCmManOBUMENbHBIX peakyuti. DIEKTPOIU3 PacTBOPOB H
paciuiaBoB  cosieil.  IIpakTudeckoe — NMPUMEHEHWE  BIEKTPOJM3a  JUIA  [OJY4YEHUs  IIEJTOYHBIX,
IeJIOYHO3EMENbHBIX METAJIOB M amoMuHus. Koppo3us MeTamuioB: BUABI KOPPO3HUU, CIIOCOOBI 3allUTHI
METAJUIOB OT KOPPO3UH.

OCcHOBBI HEOPraHUYECKOH XUMHH

Ob6mas xapakrepuctuka 31eMeHTOB |A—IlIA-rpynn. Okcuasl W TEpOKCHUIBI HATPUS W Kajusl.
Pacnio3naBanue kaTHOHOB HAaTpHsl U Kaiusi. Cony HATPUs, Kallusl, KJIBIU U MarHus, MX 3Ha4€HUE B IPUPOJIE
U KU3HH 4YeNoBeKa. JKecmkocmb 600vl u cnocodwl ee ycmpanenus. Komniexchvie coeounenus anomurus.
Antomocunuxamal.

Mertamnel IB-VIIB-rpynn (Menp, IMHK, XpoM, Mapraden). OcobeHHOCcTH cTpoeHust aTomoB. O61mue
¢busnveckne U xumMuueckue cBoiictea. Ilomydenne m npumenenue. OKCHUABI ¥ THAPOKCUIBI STHX METaJIOB,
3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKHCIIEHUs 3jieMeHTa. Baxuelmme conu. OKuCIUTENbHBIE CBOMCTBA
coJield XpoMa M MapraHIia B BBICIICH CTETIEHN OKHUCICHUs. KomniekcHvie coeOuHeHus Xxpoma.

OObmas xapakrepuctuka sieMeHToB IVA-rpynnel. CBoiicTBa, MONydYeHHE M HPUMEHEHHE YIJIA.
CuHTe3-Ta3 KaKk OCHOBAa COBPEMEHHOH NPOMBIIIICHHOCTH. AKTHBHPOBAaHHBIA yYroib KakK aiCcOpOCHT.
Hanocmpyxmypol. Mupoevie docmudicenus 8 obiacmu co30anus HAaHOMAmMepuanios. JNeKmpoHHOe CIMpoeHUe
MoJekynvl y2apnoeo 2asa. llonyuenue u npumenenue yzapnoeo 2aza. buojormdeckoe IEHCTBHE YrapHOTO
raza. KapOuasl kampiusi, amoMuHusg U xkeneza. KapbonaTsl u rugapokapboHatel. Kpyeosopom yenepooa &
acueoli u Hexcueol npupode. KadecTBeHHass peakuusi Ha KapOoHaT-moH. Dusmyeckue W XUMHUECKUE
cBoiictBa KpemHMsA. Cuianbl ¥ cuwmuiuabl. Okxcun kpemuus (IV). KpemHueBble KHCIOTBI M UX COJIH.
CunukaTHble MUHEpAJIbl — OCHOBA 3€MHOM KOPBI.

OO0mas xapaktepuctuka srneMeHToB VA-rpynmbl. Hutpuapl. KauecTBeHHass peakiusi Ha HOH
aMMOHMsI. A30THas KHCJIOTa KakK OKHCIHTENb. HUTpaThl, WX (QHU3NYECKHE W XHUMHUYECKHE CBOWCTBA,
npuMeHeHne. CBoiicTBa, moiydeHue u npumeHenue ¢ocdopa. @ocoun. dochopusie u nonmudochopHble
KHUCJIOTHI. bromornueckas pois ¢ocdartos.

OObmas xapakrepuctuka sreMeHToB VIA-rpymmnel. OcoOble CBOWCTBA KOHIIEHTPUPOBAHHOM CepHON
kucioThel. KauecTBeHHBIE peakiuu Ha CynbGUI-, CyIb(OUT-, U CyTb(aT-nOHBHI.

O6mas xapaktepuctuka 3neMeHToB VIIA-rpynmnel. OcoGeHHOCTH XUMUH (hropa. I'anoreHoBog0pOabI
U UX TOoydeHue. ['aJoreHoBOIOpOIHBIE KUCIOTHI U X CONMH. KauecTBEHHBIE peakIMy Ha TaJIOTeHUI-HOHBI.
Kucnopoaconepxkamue coenunenus xyopa. [IpuMeHeHre raloreHoB 1 UX BaKHEHITNX COSAMHEHUI.

brazopoonvie eazvi. [Ipumenenue 61a2opooHbIx 2a308.

3aKOHOMEPHOCTH B W3MEHEHHU CBOMCTB MPOCTBIX BEIIECTB, BOJOPOIHBIX COCIUHEHUH, BBICIIMX
OKCHJIOB U TUJPOKCHJIOB.

Wnentudukanus HEOPraHn4ecKuX BELIECTB U HOHOB.



XuMus 4 )KU3Hb

Hayunple MeToasl mo3HaHusi B XxuMud. Mcrounnku xumuueckor nHpopmanuu. [Tonck mHboOpmarmm
0 Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysiaM. XUMUYECKUI aHAIIU3, CHHTE3, MOJICTUPOBAHUE
XUMHUYECKHUX TPOIIECCOB U SIBJICHHUI KaK METOAbl HAYYHOrO MO3HaHUS. Mamemamuyeckoe MoOenuposauue
NPOCMPAHCMBEHHO20 CMPOEHUs MONeKyl opeanudeckux eeujecms. Coepemennvie QuUIUKO-XUMUYECKUE
MemoObl YCMAHOBIeHUsL COCMABA U CMPYKMYPbl 8eUjeCms.

Xumus u 310poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpaIbHbIe BOABI. [IpoGiemsl,
CBSI3aHHBIE C NMPUMEHEHHEM JIEKApCTBEHHBIX INpenaparoB. BpeaHnbie mpuBBIUKU U (HAKTOPHI, pa3pyllaoire
3I0pOBbE (KypeHHe, YIMOTpeOJIeHHe allkorojisi, HapkoMmanwusi). ParmonanpHoe nutanue. [IumeBbie 100aBKH.
OCHOBBI ITHIIEBON XVMUU.

Xumus B Meauiuae. PaspaboTka gekapcTB. XUMUYECKHE CEHCOPHI.

XuMHS B TOBCEIHEBHOW XU3HHM. MoOIOIME M YUCTALIUME CPEACTBA. PenemieHTbl, MHCEKTULUBL.
CpenctBa NUYHOM TUTHEHBI M KOocMeTHKH. [IpaBuima Oe3omacHOil pabOTHl € €IKUMH, TOPIOYHUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMHU OBITOBON XUMUHU.

XuMHSL U CeIbCKOE XO03siicTBO. MmuHepanpHble W OpraHuueckue ynoOpenus. CpeicTBa 3allHTHI
pacTeHHUi.

XuMus B NpoMbIIUIEHHOCTH. OOIiue MNpeAcTaBieHUs O MPOMBILIUIEHHBIX CIOCO0aX IOIYy4EeHHUs
XMMHUYECKUX BEIIeCTB (HAa TMpHUMepe MPOU3BOACTBA aMMHaKa, CEpHOM KHUCIOTHI). [IpomblnuieHHas
opranuyeckas xumusa. Cplppe [UIsl OpraHMYecKod MpombliiuieHHocTU. [IpoGiema oTx010B M MOOOYHBIX
npoaykToB. Hanbonee KpymHOTOHHa)KHBIE MPOM3BOJICTBA OPraHMYECKHX COeAMHEHUU. UepHas U LBETHas
MeTasryprust. CTeKJIO ¥ CUIIMKaTHAs IPOMBIIUIEHHOCTbD.

XuMmus u sHepretuka. [IpupoaHsie UCTOYHUKHU YTIIeBOAOPOA0B. [IprpoaHblil u momyTHBINH HEPTIHON
ra3el, IX COCTaB M ucnojb3oBanue. CocraB HePTH U ee nepepadoTka. Hedrenpoaykrel. OKTaHOBOE YUCIIO
O6ensuHa. OxpaHa OKpyKawled cpefsl npu HedrTenepepaboTKe M TPAHCHOPTHPOBKE HEPTEHPOMYKTOB.
AnbTepHAaTUBHBIC UCTOYHUKHU YHEPTHUU.

Xumusa B crpoutenscTBe. Llement. beron. [TonGop onTHManbHBIX CTPOUTENBHBIX MATEPUAIOB B
[IPaKTUYECKON AESITEIbHOCTH YEJI0BEKa.

XuMHs U 2KOJOrus. XMMHUYECKOE 3arps3HEHUE OKpYKarolled cpelpl M ero nocieacrtsus. OxpaHa
ruzapocdepsl, MOUBbI, aTMOCPEPHI, (PIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenne MoJekyasipHOM (GopMysibl OpraHMYECKOro BEIIECTBa MO €ro MJIOTHOCTH M MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB, WM 10 MPOJYKTaM CrOPaHUS.

PacueTsl MaccoBoOM 1011 (Macchl) XUMHUUECKOTO COETUHEHUS B CMECH.

Pacuetsl Maccel (00beMa, KOIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIM OJHO U3 BEILECTB JaHO B
M30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBoi i 00EMHOMN JIOJU BBIX0J1A MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOYKHOTO.

Pacuets! TenoBoro s dexra peakuu.

PacueTsl 00BbEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEAKIIMSIX.

Pacuets! Macchl (00beMa, KOJTMUYECTBA BEIIECTBA) MPOIYKTa PEAKLIUH, €CJIM OHO U3 BEIIECTB JIaHO B
BH/JIE PACTBOPA C ONPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA.

IIpuMepHBbIe TeMbI IPAKTHYECKUX PA0OT (HA BLIOOP yuuTeIsi):

KauectBenHoe onpeneneHue yriaepojia, BOJAOPO/ia U XJIopa B OPraHUYeCKUX BELIECTBAX.

KoHcTpynpoBanmne mapocTepKHEBBIX MOJICIIEH MOJIEKYJI OPraHUYECKUX BEIECTB.

Pacno3HaBanue miacTMacc M BOJIOKOH.

[TonydyeHne MCKyCCTBEHHOTO IIENKA.

Pemenue skcniepuMeHTaIBHBIX 33724 Ha NTOJYYEHUE OPraHUYECKUX BEILECTB.

Penienune skcnepuMeHTANIBHBIX 3aa4 Ha paCllO3HABAHUE OPTraHUYECKUX BEIIECTB.

Wnertudukaius HEOPraHn4ecKuX COeTMHEHUH.

[Tomydyenue, coOnpanue u pacrmo3HaBaHUE Ta30B.

Pemenue skcnepuMeHTaIbHBIX 3a1a4 10 Teme «MeTauibi».

Pemenue skcnepuMeHTaNIbHBIX 3a1a4 10 Teme «Hemeramnbiy.

Pemienne sKcnepuMeHTaNbHBIX 3amad 1o TemMe «l['eHeTnueckas CBS3b MEXAy Kiaccamu
HEOPraHUYECKUX COECTUHEHUI.



Pemienne sxcriepuMeHTaNbHBIX 3a7a4 M0 TeMe «l eHeThueckasi CBSI3b MEX/y KJIacCaMH OpraHUYEeCKUX
COCTUHEHUN Y.

[Tony4yenue 3THIIEHA U U3YYEHUE €rO CBOMCTB.

[Tonydyenue yKCyCHOM KUCIOThI U U3YYEHUE €€ CBOMCTB.

I'upponus KupoB..

N3roToBieHne Mbljia pyqYHOH pabOTHI.

XUMUS KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI TUIIIEBON XUMHH.

HccnenoBanue NUIIEBBIX 100aBOK.

CBoiicTBa 0JITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHWYECKHE CBOMCTBA aJIbJIETHI0B.

CuHre3 cnoXHOTOo 3dupa.

['unponu3 yrieBoaos..

VYcerpanenue BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHbBIE peakiiy Ha HEOPTraHUYECKHE BEIIECTBA U MOHBI.

WccnenoBanue BAUSHUSA pa3aTudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.

OmnpeneneHre KOHIEHTPAIMK PacTBOPa aCKOPOMHOBOM KHCIIOTHI METOJOM TUTPOBAHUS

3. TemaTtuueckoe IJIaHMPOBaHHe Y4eOHOIr0 MpeaMeTa « XUMHD)

10 knace
Ne Tema pa3nena KoanuyecTBO
4acoB

1. HavanbHble MOHATHSA OPraHUYECKON XUMUU 15

2. [IpenensHbIC YrIIEBOIOPOIBI 8

3. HenpenenbHble yriieBogopoisl 18

4. ApomaTtndeckue yriieBoI0pO Ikl 9

5. [TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB 6

6. I'uapoxcuiiconiepkaliue opraHMyeckie BeIecTBa 16

7. AJLnernnapl 1 KETOHEI 10

8. KapOoHOBbIE KHCITIOTHI M UX TPOU3BOHBIE 16

9. VYrineBonabl 10

10. A3oTocoaepxKaIfe OpraHMIecKue COeTMHEHUS 20

11. Peseps 8
BCErO: 136

11 kaacc
Ne Tema pa3spena KonnyectBo
4acoB

1. Crtpoenue atoma. [lepnoanueckuii 3aKoH U IEPUOIUYECKASI CHCTEMaA 12
XUMHYECKUX 3eMeHToB J[. 1. MeHaeneeBa

2 XuUMH4YecKasi CBS3b U CTPOSHUE BEIIECTBA 12

3. JlicriepcHble CUCTEMBI U PACTBOPBI 10

4. XUMUYeCcKHe peakuu. 12

S. XHWMHUYECKUE PEAKIIUU B PACTBOPAX. 18

6. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MTPOLIECCHI 10

7. Hemerams 28

8. Mertanisl 26

9. Pesepr 8
BCETO: 136
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