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TpeGoBaHus K pe3yabTaTaM 0CBOEHHUS MPOrPaMMbI
npeamera « Xumus» (YyriayoJeHHbIH YPOBeHb)

JInyHOCTHBIE Pe3yJIbTAaThl OCBOCHHS MPOTPaMMBbl JOKHBI OTPAXKaTh:

1) poccuiickyto rpakJJaHCKYIO UIEHTUYHOCTb, TAaTPUOTU3M, YBAKEHUE K CBOEMY HApOy, YyBCTBA
OTBETCTBEHHOCTH Iiepel PoauHOM, ropAocTH 3a CBOM Kpail, cBOO PoauHy, Mponuioe u Hacrosuiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHEe TOCyIapCTBEHHBIX CUMBOJIOB (TepO, (hiar, THMH);

2) rpaKAaHCKYIO MO3UIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO WEHA POCCHICKOTO OOIIeCTBa,
OCO3HAIOILET0 CBOM KOHCTUTYLIMOHHBIE MpaBa M 00S3aHHOCTH, YBa)KAIOLIErO 3aKOH U MPABOMNOPSIOK,
00J1a/1a1011er0  YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIETO TPaTUIOHHBIE
HaI[MOHAJIbHBIE U O0IIeYEIOBEYECKUE TYMAaHUCTUYECKUE U IEMOKPaTUYECKHUEe IEHHOCTH;

3) TOTOBHOCTH K citykeHHto OTeuecTBy, €ro 3aiure;

4) chopMHpOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JTUAJIOTE KYJIbTYp, & TAKKe Pa3IMIHBIX (HopMm
OOLIECTBEHHOI'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

5) chopMupOBaHHOCTH OCHOB CaMOpPa3BUTHUSI M CAMOBOCIHTAHUS B COOTBETCTBHUU C
0011eYeI0BEYECKUMHU LIEHHOCTSAMH U UeajlaMy I'PakJaHCKOT0 00IIeCTBa; FTOTOBHOCTh U CIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEILHOCTH;

6) ToNEpaHTHOE CO3HAHWE U TMOBEJIEHUE B MOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTh
BECTH AHMAIIOT C IPYTMMH JFOJIbMHU, AOCTHUTaTh B HEM B3aMMOINOHUMAHUS, HAXOAWUTh OOIIME LENH U
COTPYOHUYATh JJI HMX JIOCTHXKEHHUS, CIOCOOHOCTh MPOTHBOCTOSITH UACOJIOTHH JIKCTPEMU3MA,
HAI[MOHAJN3Ma, KCEeHO(POOMH, NUCKPUMHUHAIIMK 1O COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM M IPYTUM HETATHBHBIM COIIMAILHBIM SIBIICHUSIM;

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHM, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHON, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIhCKON, MPOSKTHON U APYrUX BUIAX
NesTeTbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MOBEEHNE Ha OCHOBE YCBOGHUS O0IIeUeIOBEYECKUX [IEHHOCTEH;

9) TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MIPOTIKEHUH
BCEH KHM3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCIEUTHOU
npodeccHoHaNbHON U OOIIECTBEHHON AESITENFHOCTH;

10) scTeTnyeckoe OTHOIIEHHWE K MHUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

11) npuHsATHE U peanu3alnio HEHHOCTEHN 30pOBOro 1 0e30nacHoro o0pasa KU3HHU, HOTPEOHOCTH
B (DM3UYECKOM CaMOCOBEPIEHCTBOBAHHUH, 3aHSATHUSAX CIOPTUBHO-03JI0POBUTEIHHON NEATEIbHOCTHIO,
HENPUSTHE BPEIHBIX IPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOT OIS, HAPKOTHUKOB;

12) ©OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (HU3M4YeckoMy W
MICUXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHHE OKa3bIBaTh MEPBYIO
MTOMOIIIb;

13) ocosnanHbIl BeIOOp Oymymied mpodeccud W BO3MOXKHOCTEH peann3alud COOCTBEHHBIX
KU3HCHHBIX TUTAHOB;, OTHOIICHHE K MPO(PECCHOHATBLHON JEATEIHPHOCTH KaK BO3MOXKHOCTH y4acTHs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IICHAIIMOHAIBHBIX MTPOOJIeM;

14) chopMHPOBAHHOCTh HSKOJIOTHYECKOTO MBINIICHUS, TOHUMAHUS BIIASHHUS COIUATBHO-
HKOHOMUYECKUX TMPOIIECCOB HAa COCTOSHUE MPHUPOJHON M COLMAIbHOM Cpelibl; MPUOOpETeHHE OIbITa
9KOJIOTO-HAMPABICHHON JEITeIbHOCTH;

15) 0TBETCTBEHHOE OTHOILIEHUE K CO3/ITAHUIO CEMbU HA OCHOBE OCO3HAHHOT'O MPUHSATHS IEHHOCTEHN
CEMEMHOM KU3HH.



MeTtanpeameTHble pe3yJabTaThl OCBOEHUS IPOrPaMMbl JODKHBI OTPAKaTh:

1) yMeHue CaMOCTOSTENBbHO ONPENENATh LENH JESATEIBHOCTH W COCTaBJISITH IIJIaHbI
JESATEIIBHOCTH; CaMOCTOSITENBHO OCYILECTBIATh, KOHTPOJIUPOBAaTh M KOPPEKTHPOBATh JEATCIBHOCTD;
MCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTHKEHHS IIOCTABICHHBIX LEJIEH U peaIu3aluy IIJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3JINYHbIX CUTYaLUAX;

2) yMeHHe MNPOAYKTHBHO OOIIATbCSI M B3aMMOJEHCTBOBATH B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULUHU JAPYIHX YYAaCTHHUKOB JIESATEIbHOCTH, A(PPEKTHBHO pas3peliaTh
KOH(JINKTBI;

3) BiageHWe HaBBIKAMH II03HABATENbHOW, Y4eOHO-HCCIIEIOBATENBCKOM M IPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMH pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOI0B [IO3HAHHUS;

4) TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATENbHOH MH(OPMAMOHHO-TI03HABATEIbHON
NeSITEIbHOCTH, BJaJIeHHME HAaBbIKAMU IOJY4YEHHMs HEOoOXOAMMOM MH(pOpMalMM U3 CIOBape pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCA B PA3IMUYHBIX MCTOUYHUKAX MH(OpMAIMU, KPUTUUECKH OLICHUBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO, ITOTYJAEMYIO U3 Pa3IMYHBIX HCTOYHHKOB;

5) yMeHHe UCTOIB30BaTh CpencTBAa MH()OPMAITMOHHBIX WU KOMMYHHKAIIMOHHBIX TEXHOJOTHHA
(manee - HMKT) B pelieHUn KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpraHU3allUOHHBIX 3a1ad C
coOnrofieHMeM TpeOOBAaHUM SPrOHOMMKHM, TEXHHUKH O€30MaCHOCTH, THUIHMEHBI, PECypcocOepeKeHMUs,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

6) yMeHMe Olpe/leNiATh Ha3HauUCHHE U (PYHKLUU Pa3IMYHbIX COLIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITENIbHO OLICHMBATh W IPUHUMATh PEIIEHUs, ONPEEAIONNe CTPATEruio
MIOBEJICHNUS, C YYETOM I'PaXkIaHCKUX Y HPABCTBEHHBIX LIEHHOCTEN;

8) BlIaJieHUE SI3BIKOBBIMM CPEJICTBAMHU - YMEHHE SICHO, JIOTHYHO U TOYHO U3J1araTh CBOK TOUKY
3pEeHus, UCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BnajieHe HaBbIKaMU NO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEpLIAeMbIX JeHCTBUN
Y MBICIIMTENIBHBIX IPOIIECCOB, X PE3YIbTATOB U OCHOBAHUM, T'PaHMI] CBOETO 3HAHUS U HE3HAHHUS, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJICTB UX JTOCTUKEHUS.

IIpenmeTHble pe3yabTaThl OCBOCHHSI POTPaMMBI 7Sl YU€OHBIX MPEIMETOB Ha yriayOJIeHHOM
YpOBHE OPHUEHTHPOBAHBI MPEUMYIIECTBEHHO HA MOATOTOBKY K MOCIEAYIOLEMY MpodhecCHOHATbHOMY
00pa30oBaHMIO, pa3BUTHE UHIUBUIYATbHBIX CIIOCOOHOCTEH o0yuaronuxcs mytem Ooliee riyboKoro, 4em
ATO MpeaycMaTpuBaeTcsi 0a30BBIM KypCOM, OCBOCHHMEM OCHOB HAyK, CHUCTEMAaTHYECKUX 3HAHUU U
Croco00B JEHCTBUMN, TPUCYIIIUX JTAHHOMY y4eOHOMY MPEIMETY.

[IpeameTHbie pe3yabTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTE€NbHONW MPOTPAMMBI  JOJIKHBI
obecreunBaTh BO3MOXKHOCTHh JTAJILHEUINIETO  YCHENTHOTO TPO(ECCHOHATBHOTO OO0y4YeHUs WU
npohecCHOHANBHOM NeSTENbHOCTH.

"Xumus'" (yriayoJieHHbIH ypoBeHb) - TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
YIIIyOJIEHHOTO Kypca XMMHUU JI0JDKHBI BKIIIOUATh TPEOOBAHMUS K pe3yJibTaTaM OCBOEHHs 0a30BOI0 Kypca
1) chopMHpPOBaHHOCTH MpPEICTABICHUH O MECTe XMMHMHM B COBPEMEHHON HAy4YHOH KapTUHE MHpa;
MOHMMAaHHE POJIM XUMHH B (OpMHUPOBAHUH KPyro3opa U (pyHKIHOHAIBHON I'PaMOTHOCTH YeJIOBEKa IS
pelIeHus MPaKTHUYEeCKHUX 3aj1ay;

2) BiaJeHUE OCHOBOIMOJATalOUIMMH  XUMUYECKUMH  TOHSATHSIMH, TEOpPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

3) BiameHHEe OCHOBHBIMHM METOJAaMHM HAyYHOTO TO3HAHUS, MCIOJIB3YEeMbIMM B XMMHUU: HaOIIOAEHUE,
ONKCaHKe, U3MEPEHUE, SKCIIEPUMEHT; yMeHHe 00pabaThiBaTh, OOBSICHATH Pe3ybTAaThl MPOBEICHHBIX
OTIBITOB U JIEJIaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHATh METObl MO3HAHUSA MPH PEIICHUN
IPAKTUYECKUX 3a7ay;

4) copMHPOBAHHOCTh YMEHHUS AaBATh KOJMUECTBEHHbIE OLIEHKU 1 IPOBOIUTH PACYETHI IO XUMUYECKUM
dbopmysam U ypaBHCHHSIM;



5) BrajicHUE TPaBUIIaAMU TEXHUKH O0€30MTaCHOCTH MPH MCIIOJIb30BaHUHM XMMUYCCKHUX BEILCCTB;

6) chopMupOBaHHOCT, COOCTBEHHON TMO3UIMM MO0 OTHOIIEHUIO K XUMHUYECKOW WH(MOpMALNH,
MOJTy9aeMOM U3 pa3HbIX HCTOYHHUKOB;

7) nns oOy4aromUXCsi C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI OBJIAJICHUE OCHOBHBIMHU
JOCTYITHBIMU METOJIaMU HayYHOTO TIO3HAHUS;

8) mist crenbIX M cIabOBHIANIMX 00YJArOIINXCS OBJIAJICHAE TPABUIAMHU 3aICH XUMUYECKUX (POPMYII C
HCIIOJIb30BaHUEM pelbe(HO-TOUCUHON CUCTeMbl 0003HaueHuii JI. bpaiins.

"Xumus'" (yriayoJieHHbIH ypoBeHb) - TpeOOBaHUS K TPEAMETHBIM pe3ylbTaTaM OCBOCHHS
yriayOJIeHHOT 0 Kypca XUMHUH JOJIKHBI JONOJHUTEIBHO OTPaKaTh:

1) cpopMHUPOBaHHOCTH CUCTEMBI 3HAHUH 00 OOIMX XMMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;
2) chopMUPOBAaHHOCTb YMEHHMH MCCIEIOBATh CBONCTBA HEOPraHWYECKMX W OPraHUYECKHX BEIIECTB,
OOBSICHATh 3aKOHOMEPHOCTH IPOTEKaHWsI XMMUYECKUX PEaKIMi, MPOTrHO3UPOBAaTh BO3MOXKHOCTb MX
OCYILIECTBIICHMUS,;

3) BiazeHue yMEHUSMHM BbIABUIATh I'MIIOTE3bl HA OCHOBE 3HAHHWI O COCTaBe, CTPOCHUM BEILECTBA U
OCHOBHBIX XHMHUYECKHX 3aKOHAX, TPOBEPATH X IKCIIEPUMEHTAILHO, (POPMYITUPYS LENIb UCCIIETOBAHMS;
4) BnageHue METOJIaMU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U NPOBENECHUS XUMUYECKUX 3KCIIEPUMEHTOB
¢ cobOmofeHrneM mpaBmil 0e30macHOi paboThl C BEMIECTBAMH U JIA0OPaTOpPHBIM O00OpYyIOBAHUEM;
c(OpMUPOBAHHOCTh YMEHUH OIKCaHUs, AHATIN3a U OLEHKU JJOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;
5) chopMUPOBAaHHOCTb YMEHHMH MNPOTHO3MPOBATH, AHAIM3UPOBATH M OLEHMBATh C MO3ULUHI
9KOJIOTUYECKOI 0Ge30MaCHOCTH MOCHEACTBUS ObITOBOW M MPOM3BOJICTBEHHOW JIEATEIILHOCTH YeJIOBEKa,
CBSI3aHHOM C repepabOTKOMN BEILECTB.

I[nanupyeMble JUYHOCTHBIE Pe3yJbTAThl OCBOEHHS MPOrpaMMebl Kypea " Xumus'"
(yrury6JieHHBII YPOBEHB)
JInyHoCTHBIE pe3y/ibTaThl B cpepe OTHOLIEHUI 00ydaommxcs K cede, K CBoeMy 310pPOBbIO,
K MIO3HAHMIO ce0s:

1) opueHTanus 00YYAIOIINXCS HA JOCTHIKCHUE JIMYHOTO CYACThS, PEaTH3alUi0 MO3UTHBHBIX
YKU3HEHHBIX MIEPCIIEKTUB, UHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K TMYHOCTHOMY
CaMOOMPEIEICHHIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHBIE TUIAHBI,

2) TOTOBHOCTh U CITOCOOHOCTH 00ECHEeYUTh ceOe U CBOMM OJIM3KMM JTOCTOMHYIO JKH3Hb B
MPOLECCE CAMOCTOSITENBLHOM, TBOPUYECKOW U OTBETCTBEHHOM JESATEIbHOCTH;

3) TOTOBHOCTH M CIOCOOHOCTh OOYYAIOIIMXCS K OTCTaWBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHs, TOTOBHOCTh W CIIOCOOHOCTH BBIpa0aThIBATh COOCTBEHHYIO TMO3MIIMIO T10
OTHOIIEHHIO K 00IIECTBEHHO-TIOJIMTUYECKIM COOBITHSM MPOILIOTO U HACTOSIIETO HA OCHOBE OCO3HAHUS
¥ OCMBICIICHUSI UCTOPHUH, TyXOBHBIX [IEHHOCTEH U JOCTUKEHUI HAIIeH CTPaHBI;

4) TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS K CaMOPa3BUTHIO U CaMOBOCIMTAHHUIO B
COOTBETCTBUU C 00IIEYETIOBEUSCKUMH [IEHHOCTSAMH U HIeajaMH TPaKIAHCKOTO 00IIeCTBa, MOTPEOHOCTh
B (hM3MUECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON JAESITENLHOCTHIO;

5) mpuHsATHE M peanu3alys HeHHOCTEH 3I0pOBOT0o 1 Oe301macHoro 00pasa Ku3HH, OepexxHoe,
OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICHXOJIOTHYCCKOMY
3JI0POBEIO;

6) HempusTHE BPEIHBIX IPUBBIUEK: KYPEHHS, YIIOTPEOICHHS aTKOTOIs, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaTbl B cepe oTHOmeHHH o0ydarommuxcss Kk Poccun kak k Poaune
(OteuectBy):
1) poccuiickasi UIEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKON WICHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K MCTOPUKO-KYIBTYPHOU OOLTHOCTH POCCHUICKOTO
Hapojia u cynpoe Poccuu, maTproTrs3M, TOTOBHOCTH K CITy)eHUI0 OTEUecTBY, €ro 3alluTe;



2) yBaXCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen] PomuHoii, ropmoctu 3a
CBOM Kpal, cBOIO PonuHy, Ipomuioe U HacToAllee MHOTOHALMOHAIBLHOIO Hapoaa Poccun, yBaxkeHue K
rOCYJapCTBEHHBIM CUMBOIaM (rep0, diar, TuMH);

3) (dopmupoBaHHe YBaKEHHS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY s13bIKYy Poccuiickoi
®Denepalu, ABISIOUIEMYCS OCHOBOM POCCUNCKOIN MICHTUYHOCTH U TIaBHBIM (PaKTOPOM HALIMOHAIILHOTO
CaMOOIIPEJCIICHUS;

4) BOCIUTAaHHE YBAXKEHHS K KyJIbTYpe, S3bIKaM, TpPAAUIHUIM W OOBIYassM HapOJIOB,
npoxuBaromux B Poccuiickon ®@enepanuu.

JInyHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHHH 00yUaIOIIUXCH K 3aKOHY, FOCYAapCTBY H K
rPaskKIAHCKOMY 001IeCTBY:

1) rpaIaHCTBEHHOCTb, TIpaKJAHCKas MO3UIMS AKTHBHOIO ¥ OTBETCTBEHHOI'O 4YIICHA
poccHiickoro o0IecTBa, OCO3HAIOIIEI0 CBOM KOHCTHUTYLIMOHHBIE IpaBa U 00S3aHHOCTH, YBaXKArOILEro
3aKOH M IPaBONOPSNOK, OCO3HAHHO IPUHHUMAIOLIETO  TPAJULIMOHHBIE  HAlMOHAJIbHBIE U
00IIeYeNIOBEYECKEe TYMAHHCTHYECKHE W JIEMOKPAaTHYECKHE IIEHHOCTH, T'OTOBOTO K Yy4YacTHUIO B
OOIIECTBEHHOH JKHU3HH;

2) NpHU3HAaHHE HE OTYYXKJAEMOCTH OCHOBHBIX TIIpaB M CBOOOJ| YEJIOBEKa, KOTOPBIC
NPUHAIIEKAT KOKIOMY OT POXKIACHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IpaB M cBOOO Oe3
HapylleHus MpaB U CBOOOJ APYrHX JHIl, TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE MpaBa W CBOOOIBI
YeJI0BEKa U rpaXklaHuHa COTJIACHO OOIIENPU3HAHHBIM IPUHIMIIAM U HOpMaM MEXIyHapOAHOTO IpaBa u
B cooTBeTcTBUM ¢ KoHcTuTynmei Poceuniickoit @enepariuu, mpaBoBasi U MOJUTHYECKAsi TPAMOTHOCTb;

3) MHPOBO33pEHHE, COOTBETCTBYIOIIECE COBPEMCHHOMY YPOBHIO pa3BUTUS HAyKH U
00I11eCTBEHHOM MPaKTUKH, OCHOBAHHOE Ha AMAJIOTe KYJIbTYp, @ TAKXKe Pa3InYHbIX GOpPM 00IIECTBEHHOTIO
CO3HAHUS1, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

4) WHTepUOpHU3aIKs IEHHOCTEH JEMOKpPATHU U COIMATIBHON COJNMIAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILICHHUI B TPYIINE WM COLMATbHON OPraHU3aINH;

5) roTOBHOCTh OOyYArOIIUXCS K KOHCTPYKTUBHOMY YyYacTHIO B TPHHATHH PELICHUH,
3aTparMBalOIlMX MX IpaBa M MHTEPEChl, B TOM 4YHCIE B Ppa3IUYHBIX (opMax oOOIIECTBEHHON
caMOOpraHU3al1K, CaMOYIpaBlIeHHs], 00IIECTBEHHO 3HAYUMOM JeITENbHOCTH;

6) NpPUBEPKEHHOCTh HICSM HHTCPHAI[MOHAIN3MA, IPYXKObI, PaBEHCTBA, B3aHMOIIOMOIIN
HapOJIOB; BOCIHMTAHUE YBAKUTEIBHOTO OTHOLIEHHWS K HAlMOHAJIBHOMY JIOCTOMHCTBY JIOJAEH, HX
YyBCTBaM, pCIUTHUO3HBIM Y6€)KI[CHI/I5[M;

7) TOTOBHOCTh OOYYAIOIIUXCS MPOTHBOCTOSITH WJICOJOTMU JKCTPEMH3Ma, HAI[MOHATM3MA,
KCGHO(1)06I/II/I; KOppynuuu; IMCKpUMHUHALIMA 110 COUAJIBHBIM, PEJIIMTMO3HBIM, paCOBbIM, HAIITMOHAJIbHBIM
IMpU3HAKaM U APYI'UM HCTAaTHUBHBIM COLIMAJIbHBIM SIBJICHUSIM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aI0IMXCS ¢ OKPYKAIIIUMHU JIIOIbMU:

1) HpaBCTBEHHOE CO3HaHHE M TIOBEJACHHE HAa OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX
LIEHHOCTEH, TOJIEPAaHTHOT'O CO3HAHUS ¥ TIOBECHHUS B MOJIUKYJIBTYPHOM MUpPE, TOTOBHOCTH U CIOCOOHOCTH
BECTH JUAJIOT C JAPYIMMH JIIOAbMH, JOCTUraThb B HEM B3aWMOINOHMMAHUS, HaXOIUTh OOLIUE LETH U
COTPYIHUYATD JUISl UX JTOCTHIKEHUS;

2) TOpUHATHE  TYMAHUCTHYECKUX  L[EHHOCTEH,  OCO3HAHHOE,  YBAXHTEIbHOE  H
n00poXkKenaTenbHOE OTHOIIEHUE K APYroMy YellOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

3)  cHnocOOHOCTB K COMEPEKUBAHUIO U POPMUPOBAHUE MTO3UTUBHOTO OTHOIICHHUS K JIFOJISM, B
TOM 4YHCI€ K JMIaM C OrPaHHYEHHBIMH BO3MOXXHOCTSAMHU 3[0POBbS W HWHBAIUAAM; OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (PU3NYECKOMY M MICHUXOJIOTHYECKOMY 3/10POBBIO IPYTUX
JIOJIEH, yMEHHME OKa3bIBaTh IEPBYIO TOMOLIb;

4)  ¢dopmHupoBaHHE BBIPAKCHHOW B IOBEJICHWM HPABCTBCHHOW IO3HMIMH, B TOM YHCIIE
CHOCOOHOCTH K CO3HATEeIbHOMY BBIOOPY 100pa, HPABCTBEHHOI'O CO3HAHMSA M TOBEACHUS HAa OCHOBE



YCBOCGHHS OOIEUETOBEUYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH, JOJIra, CIPaBEIIMBOCTH,
MUIJIOCEPAUS U IPYKETI00us);

5) pa3BHUTHE KOMIIETCHIMH COTPYIHNYECTBA CO CBEPCTHUKAMH, ICTHMH MJIa IIIETO BO3pacTa,
B3pOCIJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HNCCIeI0BATENILCKON, TPOSKTHON U
JPYTUX BHIAX JESATEIBHOCTH.

JInyHOCTHBIE pe3yJbTaTbl B cepe OTHOLICHHI 00y4YalOIMXCS K OKpYKalleMy MHUPY,
sKMBOI PUPOJE, XYA0KECTBEHHOM KYJabType:

1) MUpOBO33peHHE, COOTBETCTBYIOLIEE COBPEMCHHOMY YPOBHIO pa3BUTHSI  HAYKH,
3HAUUMOCTH HAyKH, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOM
uHpopMalell O NEepeOBBIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOM U OTEYECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE €aMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEW JKU3HU; CO3HATEJIIBHOE OTHOIIEHWE K HEMPEpPhIBHOMY OOPa30BaHMIO KaK YCIIOBHUIO
yCIENHOM MPodeCcCHOHATBHON M 00IIECTBEHHOM NeATCIIbHOCTH;

3) 9SKoJIOTHYECKas KyJabTypa, OCpPE:KHOE OTHOIICHHS K POJHOW 3eMiie, HPUPOIHBIM
OorarctBam Poccun u Mupa; moHMMaHue BIUSHUS COLIMAIbHO-3KOHOMHYECKHX IPOLIECCOB HAa COCTOSIHUE
IPUPOJHON U COLMAIBHOW CpPEebl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJHBIX PECYpPCOB; YMEHHUS U
HaBBbIKM Pa3yMHOT'O MPUPOJOINOIb30BaHMS, HETEPIIMMOE OTHOIIEHUE K JEHCTBUAM, PUHOCSILIUM Bpe
9KOJIOTHH; TPUOOPETEHUE OTBITa SKOJIOT0-HAMIPABICHHOM JIeATEIbHOCTH;

4) SCTETHYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pPe3yJbTaThl B c(pepe OTHOIIEHUIT 00yUAIOIIUXCH K CeMbe U POAUTEISIM, B TOM
yHcje MOAroToBKa K ceMeiHOM KU3HHU:
1) OTBETCTBEHHOE OTHOIICHHE K CO3JaHMI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSATHS
IICHHOCTEH CEMEITHOM KHU3HU,
2) TONOXHUTEIbHBI 00pa3 CeMbH, pOIUTEIbCTBA (OTIOBCTBA W  MATEPHUHCTBA),
WHTEPUOPHU3ALIUS TPAAULIMOHHBIX CEMENHBIX IEHHOCTEH.

JINYHOCTHBIE Pe3yabTAaThI B c(pepe OTHOLICHNSI 00y4AaIOIINXCS K TPYAY, B cdepe cCOuaIbLHO-
IKOHOMUYECKHX OTHOLIEHUIi:

1) yBaxkenue Ko BceM (popmMam COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOEH COOCTBEHHOCTH,

2) OCO3HaHHBINH BEIOOP OyayIeH Mpodeccuu Kak MyTh U CIOCO0 peann3anuu COOCTBEHHBIX
KU3HCHHBIX TUTAHOB;

3) TOTOBHOCTh OOYYAKOIIUXCS K TPYIOBOW MNMPOGECCHOHATBLHONW JESITeIbHOCTH KaK K
BO3MOXXHOCTH y4YaCTHsl B PEIICHUU JHYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATHHBIX
npobiewm;

4) 1oTpeOHOCTh TPYAUTHCS, YBAKCHHUE K TPYAY U JIFOJSAM TPYAA, TPYJIOBBIM JOCTHKECHUSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BHJIaM TPYAOBOH JIESATEIHHOCTH;

5) TOTOBHOCTH K CaMOOOCITY)KHBaHHIO, BKIIOYas OOydeHHE W BBITOJHEHHE JIOMAIIHUX
o0s13aHHOCTEH.

JInyHocTHBIE pe3yibTaThl B cdepe (Gu3n4ecKoro, NCUX0J0rH4ecKOro, COUMaIbHOIO M
aKageMH4ecKoro 0,1aronoJy4usi 00y4ammxcs:
1) ¢wusmueckoe, HMOLMOHATBHO-TICUXO0JIOTUYECKOE, COLIMAJIBHOE Onaromnonydne
o0Oyyaromuxcst B JKU3HU 00pa30BaTENbHOM OpraHu3allM, OLIYIIEHHWE JeTbMU O€30MacHOCTH U
MICHXOJIOTHYECKOT0 KoM(pOpTa, THPOPMALMOHHOM OE30MaCHOCTH.



IInanupyemMble MeTanpeMeTHbIE Pe3yJIbTATHI 0CBOCHHS MPOrPaMMbl Kypca «XHMHUSI»

MeranpeaMeTHbie  pe3yJbTaThl  OCBOSHHUS  OCHOBHOM  0Opa3oBaTeNbHONW  MPOTPAMMBI
MIPEACTABIICHBI TPEMS TPYyNIIaMU YHHUBEPCAIBHBIX YueOHBIX AeiicTBuid (Y'Y /I).

1. PeryasiTuBHbIE YHHBepPCaJbHbIe yueOHbIe JelicTBUSI

BbinmycKkHUK HayuHuTCs:

1) CaMOCTOSITENIBHO OIPEAEATh LEIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM
MO>KHO OIPENEIUTb, YTO LEJIb JOCTUTHYTA;

2) OLICHUBATh BO3MOXHBIE TIOCIEACTBUS JOCTUKEHUS TIOCTABICHHON 1IEJIM B J€ATEIBbHOCTH,
COOCTBEHHOM KHU3HU U KU3HU OKPYKAIOIIHX JIIO/IeH, OCHOBBIBASCH HA COOOPAKEHUSIX ITUKU U MOPAJIH;

3) CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B 0Opa30BaTENIbHON AEATEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

4) OLICHMBAaTh pECypChl, B TOM UYHCJIE BpPEMs M JApyrue HeMmaTepuaibHbIE PECYpPCHI,
HEOOXOAUMBIE /ISl TIOCTHIKEHUS TIOCTABICHHOH 1IETIH;

5) BbIOMpaTh MYTh JOCTMIKEHMS 1LENH, I[UIAHUPOBAaTh pELIEHUE IIOCTaBICHHBIX 3a]ad,
ONTUMHU3HPYSI MaTepHaJIbHbIE U HEMaTepUaIbHbIE 3aTPAThI;

6) OpraHu30BBIBaTh A(PQPEKTUBHBIN TOWCK PECYpcoB, HEOOXOMUMBIX JUIS JOCTHXKECHUS
MIOCTaBJICHHOM 11€J1H;

7) CONOCTABIIATh MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C IIOCTABJICHHOMN 3apaHee LENbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

BbinmyckHUK HayuHMTCS:

1) uckaTh W HAXOJUTh OOOOIICHHBIC CIIOCOOBI PEIICHHUS 33/1a4, B TOM YKCJIE, OCYIIECTBIIATh
Pa3BEpHYTHIN HHPOPMAIIMOHHBIN MOUCK U CTABUTH HAa €r0 OCHOBE HOBBIE (yueOHbIE U TT0O3HABATEILHEIE)
3a/1a4u;

2) KPUTHYECKH OLCHUBATh U HHTEPIPETHPOBATh HH(OPMAIMIO C pa3HBIX IO3MIIHIA,
pacrio3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUHS B HH(POPMAIIMOHHBIX HCTOYHUKAX;

3) HUCMoJb30BaTh pa3lMYHbIC MOJEIBHO-CXEMAaTHYECKHE CPEICTBA sl MPEACTABICHHS
CYLIECTBEHHBIX CBSI3€M M OTHOILIEHUH, a TaKKe MPOTHUBOPEYM, BBISIBICHHBIX B MH()OPMALMOHHBIX
HMCTOYHUKAX;

4) HaxOJUTh U MPUBOJAUTH KPUTUYECKUE aPTYMEHTHI B OTHOIICHHH JCHCTBUN M CYXKICHUMN
JPYTOro; CIIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEYaHHSIM B OTHOIIEHUU COOCTBEHHOTO
CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

5) BBIXOIWTH 3a paMKH y4eOHOTO TpEeIMeTa M OCYIIECTBISTH IeJICHANPaBICHHBIA MOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOO0B JeHCTBUS;

6) BbBICTpaMBaTh MHIMBHIYAIEHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHHYCHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

7) MEHSTh U yIepKUBATh Pa3HbIC MO3UIUNH B TIO3HABATEIILHOMN IS TEIBHOCTH.

3. KoMMyHHKaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbBIE IeiiCTBUS

BorinycKHUK HAy4YHUTCH:
1) ocCyIecTBISTh IEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMU (KaK
BHYTpH 00pa30BaTeIbHOI OpraHu3alMy, TaK 1 3a ee mpeaesaMu), oJ0UpaTh NapTHEPOB I 1ETOBOM
KOMMYHUKAIIUK HUCXOOA U3 COOGp&)KCHHﬁ PE3YJIbTaTUBHOCTU BBaHMOI[efICTBPIH, a HCE JIMYHBIX
CHMIIaTHI;



2) TpH OCYLICCTBICHHU TPYNIOBOH pabOThl OBITh KaK PYKOBOAUTEIEM, TaK M UICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEpaTop HeH, KPUTHK, UCIIOTHUTEINb, BBICTYMAIOMINN, 3KCIIEPT U T.1.);

3) KOOpAMHHPOBATH M BBINOJIHATH Pa0OTy B YCIOBUSX PpEaTbHOTO, BHPTYaJIbHOIO H
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

4) pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTb CBOK TOYKY 3PCHHUS C HCIIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX M MUCbMEHHBIX ) 3bIKOBBIX CPEJICTB;

5) pacno3HaBaTh KOH()JIMKTOTCHHBIC CUTYAallMd M TPEJOTBpAIlaTh KOH(MIMKTHI O WX
aKTUBHOH (ha3bl, BBICTPAUBATh JICJIOBYIO U 00pa30BaTEeIbHYI0O KOMMYHUKAIUIO, H30eras JTMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

Iiaanupyembie peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS MPOrPaMMBbl Kypca « XHMHsD»
(yriry0sieHHBIii YPOBEHbD)

[IpuHIMNHUATBEHEIM OTIMYHUEM PpEe3YJIbTaTOB 0a30BOr0 YPOBHSI OT PE3YyJbTaTOB YIIIYOJIEHHOTO
YPOBHsI SIBJISIETCSL WX IIeJIeBasi HANpaBICHHOCTb. Pe3ynbrarbel 6a30BOTO ypOBHS OpPHUEHTHPOBAHBI Ha
00m1yr0 (QyHKIIMOHAIBHYIO TPAMOTHOCTD, TIOJyYEHUE KOMITETEHTHOCTEH IS TMOBCEAHCBHOW KHM3HHU U
o011ero pa3BUTHsL. DTa TPyIIa pe3yabTaToB MIPEANOIaraeT:

— NOHMMAaHHUE MPEAMETa, KIIIOUEBBIX BOIPOCOB U OCHOBHBIX COCTaBISIOIIMX 3JIEMEHTOB H3y4aeMoOu
IpeIMeTHOM 005acTh, 4To oOecreyuBaeTcsl HE 3a CUET 3ay4yMBaHHUsS ONpeAeNCHU W MpaBui, a
MOCPEACTBOM MOJIEIIMPOBAHMSI U TOCTAHOBKHU IMPOOJIEMHBIX BOMPOCOB KYJIbTYpbI, XapaKTEePHBIX IS
JIAHHOM TIPEeIMETHON 00J1acTH;

— YMEHHE pellaThb OCHOBHBIE INPAKTUYECKUE 3alauM, XapaKTEPHBIE Ui HCIIOJIb30BAaHHUS METOAOB U
WHCTPYMEHTApUs TAaHHON IIPEeIMETHON 00J1acTH;

— OCO3HAHME paMOK H3ydaeMOM MpeaMEeTHON 00JacTH, OrpaHUYEHHOCTH METOJO0B U MHCTPYMEHTOB,
TUIIMYHBIX CBA3€H ¢ HEKOTOPBIMU JIPYTUMHU O0JIACTSIMU 3HAHUS.

Pe3ynbrarhl yriy0JeHHOro ypoBHSI OPHUEHTHUPOBAHBI Ha IOJIYyYEHHUE KOMIETEHTHOCTEH IS
nocneayromeil mpohecCHoHaTbHON 1eATeIbHOCTH KaK B paMKaX JaHHOM MpeaMEeTHONH 00JIacTH, TaKk U B
CMEXHBIX ¢ Hell obnacTsax. OTa rpymmna pe3yJbTaToB Mpenoaraer:

— OBJIAZICHUEC KIIFOYEBBIMU MMOHATUAMHA U 3aKOHOMECPHOCTAMU, HA KOTOPBIX CTPOUTCA JaHHAA IMPEAMCTHAA
00acTh, pacro3HaBaHME COOTBETCTBYIOIIMX WM TPH3HAKOB W B3aWMOCBS3EH, CHOCOOHOCTH
JEMOHCTPUPOBATh Pa3NUYHbIE TOIXOJbl K W3YYCHHIO SBJICHHMM, XapaKTepHBIX IS H3ydyaeMoOu
MpeAMETHOM 00J1acTH;

— YMCHHE pC€IIaTh KaK HCKOTOPBIC IMPAKTHYCCKUEC, TAK U OCHOBHBIC TCOPETUUYCCKUC 3aa4U, XapaKTCPHBIC
AJId UCITOJIB30BaHUS METOAOB U HHCTPYMCHTAPUA HaHHOﬁ HpCI[MCTHOﬁ 06J'IaCTI/I;

— HAJIMYUE TPEJCTABICHUN O JaHHOW MpEAMETHON 00JacTh KakK IENOCTHOW TEOpUHU (COBOKYITHOCTH
TEOPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMH 00JIACTSIMU 3HAHUM.

B pesyabTare udydeHusi y4eOHOro npeaMera « XuMus» Ha ypOBHe CpeJHero oouero
o0pa3zoBaHusi:

BbinycKHUK Ha yriiy0JIeCHHOM YPOBHE HAYYMTCS:

— pacKphIBaTh Ha MPUMeEpax poJib XUMHU B (POPMUPOBAHHH COBPEMEHHOW Hay4YHOU KapTHUHBI MHUpa U B
IIPAKTUYECKON JEATENIBHOCTH YEIOBEKAa, B3aMMOCBSI3b MEXKIY XUMHUEH U JPYTMMU €CTECTBEHHBIMU
HayKaMH;

— WUIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHWE M HBOJIOLHIO OPraHUYECKOM XMMHUU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ PA3BUTHUS;



— YCTaHaBJIUBAaTh MPUUMHHO-CIEACTBEHHBIE CBSI3U MEKYy CTPOCHHUEM aTOMOB XHUMHUYECKHUX JIEMEHTOB U
NEePUOIUYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKUX DJIEMEHTOB UM MX COEIMHEHUH B COOTBETCTBUHU C
MOJIO)KEHUEM XMMHUYECKUX 3JIEMEHTOB B MEPUOJUUECKON CHCTEME;

— aHaJM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEUIECTB, IPUMEHSS IIOJIOKEHUSI OCHOBHBIX XMUMHUECKHUX
TEOpUN: XUMHUYECKOTO CTPOCHMSI OpraHuyeckux coeauHenuii A.M. ByrtnepoBa, cTpoeHus aroma,
XUMHUYECKOH CBSA3H, JIEKTPOIUTHUECKOMN JUCCOLMAIIMU KUCIOT U OCHOBAHMI; YCTaHABIUBATH MPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK/Iy CBOMCTBAMU BEILIECTBA U €0 COCTABOM U CTPOCHHUEM;

— MPUMEHSTH IIpaBUjia CUCTEMAaTUYECKON MEXTyHApOIHON HOMEHKIIATYPhI KaK CPEACTBA Pa3IMUCHUs U
UACHTH()HUKAIIIY BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

— COCTaBJISTh MOJICKYJISIPHBIC U CTPYKTYpPHBIC (DOPMYIIBI HEOPTAHUYECKUX U OPTaHMYECKHUX BEIIECTB KaK
HocUTesel nH(pOpMallK O CTPOSHUH BEILIECTBA, €r0 CBOWCTBAX U MPUHAICKHOCTH K OMPEACICHHOMY
KJIaCCy COETUHEHMUII;

— OOBSCHATH NPUPOAY M CINOCOOBI 00pa30BaHUS XMMHUYECKON CBS3U: KOBAJICHTHOHM (IOJIAPHOM,
HEMOJISIPHOM ), HOHHOM, METAJNINYECKOM, BOJIOPOAHON — C LIETIBIO ONPEAETICHUSI XUMUYECKOM aKTUBHOCTH
BEIIECTB;

— XapaKTepu30BaTh (PU3NIECKHE CBONCTBA HEOPTaHUICCKUX U OPIraHMUYECKUX BEIIECTB U YCTAHABIMBATH
3aBUCHUMOCTh (DU3MUYECKUX CBOWCTB BEIIECTB OT THITA KPUCTALNTUICCKON PEIIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUUM XHUMHUUYECKHX CBOMCTB TMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHHM, BHICIITUX OKCHJIOB U TUAPOKCHJIOB;

— NPUBOJUTH MPUMEPHI XUMHUYECKUX PEaKIUil, paCKPHIBAIOIIUX XapaKTepHbIE XMMHYECKHE CBOWCTBA
HEOPraHMYECKUX W OPraHWYEeCKUX BEIIECTB H3YYEHHBIX KJIACCOB C LENbI0 MX HICHTHU(DHUKALUU U
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

— OTpeAeNATh MEXaHU3M PEAKIMHU B 3aBUCUMOCTH OT yCJIOBHI MPOBEACHUS PEaKLUU U TPOTHO3UPOBATh
BO3MOKHOCTh MPOTEKAHHUS XUMHYECKUX PEaKIMi Ha OCHOBE THIA XUMHUYECKOW CBS3UM U aKTUBHOCTHU
pEeareHToB;

— YCTaHABIIMBATh 3aBHCHUMOCTh PEAKIIMOHHON CIOCOOHOCTH OPTraHWYECKUX COCAMHEHHH OT XapakTepa
B3aUMHOTO BIIMSIHUSI aTOMOB B MOJIEKYJIAaX C IIEJIbIO0 TPOTHO3UPOBAHUS MTPOIYKTOB PEAKIINH;

— yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIIMU U CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
OT Pa3IMYHBIX (AKTOPOB C IENbI0 OMPENEICHHUS ONTHUMAIbHBIX YCIOBUU MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

— YCTaHaBJIMBaTh T€HETUYECKYIO CBSA3b MEXK]1y KIIACCAMH HEOPTaHUUECKUX U OPTAaHMYECKUX BELECTB JJIs
000CHOBaHUSI TMPUHIMIHAIBHOW BO3MOXKHOCTH TIOJIYYCHHS HEOPTaHWYECKUX W OpPraHUYeCKHX
COEIMHEHUH 33JaHHOT0 COCTaBa M CTPOCHUS;

— Toa0upaTh PEareHThl, YCJIOBHS U ONPENEIATh MPOAYKTHl PEAKIUM, MO3BOJIIONIMX pPEaTn30BaTh
1ab0paTOPHBIE U MPOMBIIIIEHHBIE CITOCOOBI MOTYYEHUST BAKHEHIIINX HEOPTAHUIECKUX U OPTaHUIECKUX
BELIECTB;

— OMpPENENATh XapaKTep Cpelbl B pe3ysbTaTe THAPOIN3a HEOPraHUYECKUX U OPTaHMYECKUX BEIECTB U
MPUBOUTH IPUMEPHI THPOJIH3a BEUIECTB B TOBCEHEBHOM )KU3HH YETIOBEKA, OMOIOTMYeCKIX OOMEHHBIX
MpOIIecCaxX U MPOMBIIUIEHHOCTH;

— NPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B MPUPOJIE, MPOU3BOJICTBEHHBIX
MpoIIeccax M KUZHEEATeTbHOCTH OPTraHN3MOB;

— O0OCHOBBIBaTh MPAKTUUECKOE HCIOIb30BAaHUE HEOPTAaHMUECKUX W OPraHUYeCKHX BEIIECTB U MX
peaKIyii B IPOMBIIIIIEHHOCTH U OBITY;

— BBIMOJHATh XMUMHYECKUN DKCIEPUMEHT M0 PACMO3HABAHUIO M TOJIYYCHUIO HEOPTaHWYECKUX H
OPraHWYECKUX BEIIECTB, OTHOCAIIMXCS K pPa3IUYHBIM KJIacCaM COEJUHEHUU, B COOTBETCTBUU C
npaBWJIaMd W TpHeMaMHu Oe30macHoW paboThl ¢ XMUMHYECKMMH BEIIECTBAMHU U JIa0OpATOPHBIM
o0opynoBaHueM;

— TPOBOAWTH pacyeThl Ha OCHOBE XHUMHUYECKUX (OPMYT W ypaBHEHUH pEaKIMil: HaXOXKIeHUE
MOJIEKYJISIPHOM (hOpMYJTbI OPraHUYECKOTO BEIIECTBA MO €ro MIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIALINX B €T0 COCTaB, WJIM MO MPOAYKTAM CTOPAaHMSI; pacdeThl MaCCOBOM JOJH (MacChl) XUMHUYECKOTO



COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOJYKTOB PEaKIIH, ECIIU OIHO
U3 BEILECTB JaHO B M30BITKE (MMEET NMPUMECH); pacdyeThl MacCOBOW WM OOBEMHON IIONMM BBIXOJA
MPOJYKTAa PEakUu OT TEOPETHUYECKH BO3MOXKHOI'O; pPacyeThl TEIUIOBOTO 3(deKTa peakinu; pacueTsl
00BEMHBIX OTHOUICHHH Ta30B MpPU XMMHUYECKUX pEaKIMsIX; pacdyeTbl Macchl (0ObeMa, KOJIM4ecTBa
BElIECTBA) MPOAYKTa PeaKI1H, €CJIM OJTHO U3 BEIIECTB JaHO B BIJI€ PACTBOPA C OIPEICIICHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO BEIIECTBA;

— UCIOJIb30BaTh METO/Ibl HAYYHOT'O MIO3HAHUS: aHAIN3, CHHTE3, MOJICIMPOBAHUE XUMUUECKHX IPOLIECCOB
U SIBJICHUH — TNPU pEHICHUH y4eOHO-MCCIENOBATENbCKUX 3a/lad M0 H3YyYCHHMIO CBOMCTB, CIIOCOOOB
IIOJIyYEHUS U pacllO3HABAaHUSI OPIraHUYECKUX BEILECTB;

— BIIQJIETh NpaBWIIaMHU O€30MacHOr0 OOpaIIeHusl ¢ €IKUMHU, TOPIOYMMU M TOKCUYHBIMH BEIIECTBAMH,
CpelCcTBaMU OBITOBON XMMHUU;

— OCYIIECTBJISITh MOMCK XMMHUYECKON MH(OpMalMU MO Ha3BaHUSAM, UICHTH(PUKATOPAM, CTPYKTYPHBIM
dbopMynaM BeIIeCTB;

— KPUTHYECKHM OICHMBaThb M MHTEPHPETUPOBATH XMMHUYECKYI0 HHGOpPMAIUIO, COJEpKallylocs B
COOOLICHUSAX CPEACTB MaccoBOi mH(popmMarum, pecypcax MHTEepHETa, HAYYHO-TIOMYIISPHBIX CTaThIX C
TOYKH 3pPEHHUS] €CTECTBEHHO-HAayYHON KOPPEKTHOCTH B ILIEJSAX BBIABICHHUS OIIMOOUYHBIX CYXKIECHUH U
(dopMupoBaHus cOOCTBEHHOM MO3ULINY;

— YCTaHaBIMBATh B3aMMOCBS3M MEXKAY (aKkTaMH W TEOpHEH, MPUYMHOW U CIEACTBUEM IPH aHAIM3E
POOJIEMHBIX CUTYallMii 1 0OOCHOBAaHUM NPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHMIA;

— TPENCTaBIATH IYTU pelIeHUs TI00aIbHBIX MPOOJIEM, CTOSIIUX TMeped YEeIOBEYECTBOM, U
NEePCHEKTUBHBIX HAIPABJICHUN pPa3BUTHS XHUMHUYECKHUX TEXHOJOTMHA, B TOM YHUCJIE TEXHOJIOTUH
COBPEMEHHBIX MaTEpUaJIOB C Pa3IMYHON (YHKIIMOHATHHOCTHIO, BO30OOHOBISIEMBIX HCTOYHUKOB CHIPbS,
nepepaboTKU U YTUIIU3AIUHU POMBIIIIEHHBIX U OBITOBBIX OTXO/IOB.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

— opmynuposams yenvb UCCLE006aHUsL, BbLOGUSAMb U NPOBEPSIMb IKCHEPUMEHMATbHO 2UNOMEe3bl O
XUMUYECKUX CBOUCMBAX 6eWecm8 HA OCHOBE UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU 6CMYNAMb 6
XumMudeckue peakyuu, o xapakmepe u npoOyKmax paziuyHulx XUMUYECKUX peakyuil,

— CamocmosimenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL ¢ COON00eHUEeM NPABUIL
be3onacHoll pabomwi ¢ geujecmeamu u 1ad0pamopHbimM 000pyO08aAHUEM,

— UHMeEPNPeMuUpo8ams OAHHbLE O COCMABE U CMPOEHUL BeUleCms, NOJIYYEeHHbLE C NOMOUbIO COBPEMEHHBIX
PU3UKO-XUMUYLECKUX MEMOO08,

— ONUCKIBAMb COCMOAHUE IIEeKMPOHA 6 amoMe HA OCHO8E COBDEMEHHbIX KBAHMOBO-MEXAHUYECKUX
nPeoCmasieHuli 0 CmpoeHuy amoma 0iisi 00bACHEeHUs pe3yilbmamos CHeKMpPaibHO20 AHAIU3A BeUeCs;
— XapaxKmepuzo8ams poib A30MOCO0EPHCAWUX 2eMEPOYUKTUYECKUX COCOUHEHUN U HYKIEUHOBIX KUCTOM
KaK 8AdiCHeUWUX OU0N02UYeCKU AKMUBHBIX 8eUecms;

—  NPOCHO3UPOBAMb  BO3MOMCHOCMb  NPOMEKAHUA  OKUCIUMENbHO-80CCMAHOBUMENbHBIX — PeaKyull,
JIeAHCaAuUX 8 OCHOBE NPUPOOHLIX U NPOUZBOOCMBEHHBIX NPOYECCOB.

Conep:xkanue yueOHOro npeamera « Xumus» (yriayoJaeHHbI YPOBEHb)
OCHOBBI OpraHu4ecKOi XUMHH

IlosiBieHUEe M pa3BUTHE OPraHMYECKOM XUMHUU Kak Hayku. IIpenMer opranmyeckod xummu. Mecto u
3HAQYCHUE OPraHUYECKOM XMMHMM B CHUCTEME ECTECTBCHHBIX HayK. B3auMOCBsA3b HEOPraHUYECKHX U
OpPraHUYECKUX BEILECTB.



XUMHYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHHS aTOMOB B MOJIEKYJE COTJIaCHO MX BaJCHTHOCTH.
OcHOBHBIE ITOJIOKEHUSI TEOPUHM XHMUYECKOTO CTPOEHMSI OpraHMuYecKux coequHeHuit A.M. Byrneposa.
VYraepoaHslii CKeIeT OpraHnvYecKord MoJeKyJbl. KpaTHOCTh XMMHYECKON CBSI3H. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XMMHUYECKOr0 CTpOeHHUS Mojekyi. M3omepus u uzomepsl. llonarue o GyHKIMOHANBHOMN
rpynne. [IpuHnune! kinaccudukanuy opraHU4YecKUX coequHeHHui. MexyHapoiHas HOMEHKIATypa U
IIPUHLIMIIBI 00pa30BaHUs HA3BaHUM OPraHUYECKUX COEAMHEHUMN.

Knaccugukamuss 1 0COOEHHOCTH OpraHWYEecKHX peakuuid. PeakuumonHsle neHTphl. [lepBoHavadbHBIE
HNOHATHA O TUIAX M MEXaHW3MaX OPraHMYEeCKUX peakuui. ['OMOJUTHYECKHH M TIeTepOIUTUYECKHUU
pa3pbIB KOBAJEHTHOM XUMMUeCcKOW cBsi3u. CBOOOIHOpAAMKAIBHBI MU MOHHBIM MEXaHU3Mbl PEAKIHH.
[TonsiTue 0 HyKI€O(HIE U ANEKTpoduIIE.

AnkaHbl. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOGHHME MOIEKY/Ibl MeTaHa. SP -ruOpuaM3alus
opOuTaneii atoMoB yriiepoga. ['omonorudeckuii psa u obmas gopmyna ankaHoB. CucremMaTHdecKas
HOMEHKJIaTypa aJKaHOB U pagukaioB. 3omepus yriaepoaHoro ckenera. Gu3nueckrue CBOMCTBA AJIKAHOB.
3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX CBOMCTB. XMMUYECKUE CBOMCTBA alIKAHOB: TaJIOT€HUPOBAHUE,
JNETUIPUPOBAHUE, TEPMHUECKOE pa3NIOKEHUE, KPEKUHT KaKk CHOCOObI TOMy4YeHHUS BaKHEHUIINX
COCIMHEHUI B OPraHUYECKOM CHHTe3e. [ OpeHue alkaHoOB KaK OJMH U3 OCHOBHBIX HCTOYHUKOB TeIljia B
MPOMBIIUICHHOCTH U ObITy. M30Mepu3anus Kak crnocod MOJIy4eHHs BBICOKOCOPTHOTO O€H3WHA.
Mexanu3m peakuuu CBOOOJHOpaAMKalbHOTO 3amerieHus. Ilonydenue ankaHoB. Peakuust Bropia.
HaxoxaeHnue B mpupo/ie U MpUMEHEHUE allKaHOB.

[uknoankanel. CTpoeHre MOJEKyN LuKIoankaHoB. OOmas ¢opmyna nukioankaHoB. Homenkmnarypa
[UKIIOANIKaHOB. V30Mepusi IIMKIOAIKAaHOB: YIIIEPOJHOTO CKelleTa, MEXKKIACCOBasi, MPOCTPAHCTBEHHAS
(yuc-mpanc-nzomepus). Crerudurka CBONCTB IUKJIOAIKAHOB C MalbIM Pa3MEpoOM IMKJIA. Peakiiuu
MIPUCOCIUHEHMS ¥ PATUKAIIEHOTO 3aMEIIICHHS.

ANKeHbl. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl JTHJIEHA. SP°-THOpHIM3aIus
opOuTanell aToMOB yriepoja. G- U T-CBA3U. ['omonornyeckuil psa u odmas Qopmyrna ankeHOB.
Howmenknarypa ankeHoOB. M3oMepusi ajqkeHOB: YIJIEPOAHOIO CKEJeTa, IOJIOKEHUS KpaTHOM CBS3H,
IPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepusi), MexKiaccoBas. Ou3nueckue CBOMCTBA aJKEHOB. Peakuun
ANIEKTPOPUIBHOTO MPHUCOEAMHEHUS Kak Croco0 TMOJydeHUs (PYHKIMOHAIBHBIX IMPOU3BOIHBIX
yrieBogoponoB. IlpaBmio MapKkoBHHKOBA, €ro 3J€KTpOHHOE 00OCHOBaHME. Peakium oxkucieHus u
nosmMepuzanuu. [loaudTWIEH Kak KPYHMHOTOHHAKHBIM IMPOAYKT XHMMHYECKOTO IPOM3BOJCTBA.
[TpomblmieHHble U Ja0OpaTOpPHBIE CHOCOOBI MOJMY4YeHMs alKeHOB. [Ipasuno 3auiyesa. Ilpumenenue
QJIKEHOB.

Ankanuensl. Knaccudukarus ankagueHoB M0 B3aHMHOMY PACTIONI0KEHHUIO KPATHBIX CBS3EH B MOJIEKYIIE.
Oco0OeHHOCTH 3JIEKTPOHHOTO U TMPOCTPAHCTBEHHOI'O CTPOEHMS COIPSIKEHHBIX alikaJaueHoB. OOrmias
dopmyna ankagueHoB. HomeHkiiaTypa u uzomepus ankaaneHoB. Ou3nyeckue CBONCTBA aJIKaIHEHOB.
XUMHUYECKUE CBOWCTBA AJIKAJUEHOB: PEAKIUU MPUCOEAUHEHHS (TMAPUPOBAHUE, TAIIOT€HUPOBAHUE),
ropeuss u nonuMmepusauuu. Bxiag C.B. JleGeneBa B NOJMy4YeHHE CHHTETHMUYECKOTO Kaydyka.
Bynkanuzanusa kaydyka. Pesuna. MHoroobpasue BUAOB CHHTETHUYECKHUX KAy4dyKOB, UX CBONCTBA U
npuMeHeHue. [lonyyeHue aikaanueHos.

ATNKUHBI. JJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTUJIeHa. SP-TUOpUIN3anus
opOuTaneii atomoB yriepoaa. ['omomornueckuii psim u obmas ¢opmyna ankuHOB. Homenkiarypa.
N30omepusi: yriaepoIHOro CKelera, IMOJIOKEHHUS KPaTHOW CBA3U, MEXKKIaccoBasi. PU3HYECKUE CBOKCTBA
QAITKUHOB. XMMHYECKHUE CBOWCTBA AIKMHOB: PEAKIIMU MMPUCOCTUHEHHSI KaK CIIOCO0 TOTyYeHHSI TOJIMMEPOB
W JpYruX TOJE3HbIX MNPOAYKTOB. Peakyuu 3amewenus. TopeHHE alleTHWIEHA KakK MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JUIsl CBAPKU U pe3KU MeTayioB. [lonydeHue aneTuieHa nupoIn3omM
MeTaHa U KapOuIHBIM MeTooM. [IprMeHeHue aleTusieHa.



Apenbl. Ucmopuss omxpeimusi 6enzona. COBpeMEHHbIE MPEACTABICHUS OO0 JIIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpOeHUU OeH3zona. M3oMepuss u HOMEHKIATypa TOMOJIOTOB OeH3omna. OOrias
dbopmyna apeHoB. Dusmyeckue cBoiicTBa OeH30Ma. XUMHUYECKHE CBOWCTBa OCH30Ia: peaKIuu
NMEKTPO(UIBHOTO 3aMelIeHUs] (HUTPOBAaHUE, TAJIOTEHUPOBAHKE) KaK CIOCO0 MOJMYyYCHHS XUMHUYECKUX
CPE/CTB 3alllUThl PAaCTEHUIl; IPUCOCIMHEHUS (TUAPUPOBAHKE, TAIOTEHHPOBAHNE) KaK JT0OKA3aTeIbCTBO
HETpeIebHOT0 Xapakrepa oen3ona. Peakmust ropenus. [lonydenne 6enzona. OcobenHocmu Xumuieckux
ceolicme moiyona. B3auMHOe BIMSHUE aTOMOB B MoOJIeKylle Toiyona. Opuenmayuonnvle 3¢hghexmoi
3amecmumerneti. [IpuMeHeHEe TOMOJIOTOB OCH301a.

Crouptel.  Knaccudukarusi, HOMEHKJIaTypa CHUPTOB. [oMonormdyeckuid psg u obmas dopmyna
MIPEACIbHBIX OJIHOATOMHBIX CIUPTOB. M3oMmepus. dusznueckre CBOMCTBA MPEACIBbHBIX OJHOATOMHBIX
crupToB. BomoposHas cBS3b MEXAy MOJIGKYJaMH U €€ BIUSHUE Ha (PU3MUYECKHE CBOMCTBA CITMPTOB.
XWMHYECKHE CBOWMCTBA: B3aMMOJICHCTBHE C HATPUEM KakK CIIOCOO YCTAHOBJICHUS HAIMYHUS
THAPOKCOTPYIIIBI, C TaJOTEHOBOJIOPOJAMU KaK CHOCOO TIONydYeHUsI PACTBOPUTENCH, BHYTPH- U
MEXMOJIEKYJIsIpHas aeruaparanus. Peaknus ropeHus: CrnupThl Kak TOmMBO. [lomydeHue sraHona:
peakiusi OpOXKEHWs TJIOKO3bl, TUApaTtanus JTwieHa. [IpuMeHeHWe MeTaHojlla U 3TaHoJja.
®u3HOIOTHYECKOe JEHCTBUE METAHOJIA U ATAHOJIa HA OPTAHU3M YE€JIOBEeKa. DTHIICHIIIMKOJb U TJIULIEPUH
KaK TPEICTaBUTEIIN MPEACIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE
CIIUPTHI M €€ TNPUMEHEHHE I pacllO3HABaHUS TJIMIEPHHA B COCTAaBE KOCMETHYECKHX CPEJICTB.
HpaKTI/I‘-IeCKOG HpI/IMCHCHI/Ie STUJICHIJINKOJIA N eruepHHa.

®enoin. CtpoeHne Moiekynsl (peHona. B3aumHoe BiamMsHUE aTOMOB B MosieKyne (eHona. duzndeckue
cBoiicTBa (eHONA. XMMHUYCCKUE CBOMCTBAa (peakmWH C HATPUEM, THIPOKCHJIOM HATpHs, OpOMOM).
[Tony4yenue penona. [Ipumenenue denomna.

Anpnerunsl U ketoHsl. Kiaccudukanus anbaeruoB U keToHOB. CTpoeHHe MpeaeibHbIX albJIerHI0B.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME KapOOHWIBHOM rpymnmbl. ['omonorudeckuil psia, obmas
dbopMyna, HOMEHKJIaTypa U U30MepuUsl MPEIeNbHbIX albIeruioB. Ou3nyeckue CBONCTBA MPEAETbHBIX
aJbJIerN1I0B. XMMUYECKUE CBOICTBA NMPEAENbHBIX allbJIETUI0B: THAPUPOBAHNE; KAUECTBEHHbIE PEAKINH
Ha KapOOHWIBHYIO Tpynmy (peakius «CcepeOpsHOTO 3epKajia», B3aUMOJCHCTBHE C THAPOKCHIIOM
meau (1)) 1 ux npuMeHeHue Ui 00HAPYKEHHUS MPEICIIbHBIX abACTUA0B B MPOMBIIIICHHBIX CTOYHBIX
Bosax. llodydyeHnue mpenenbHbIX ajabJErHJI0B: OKUCIEHHE CIHUPTOB, THApATallus aleTuieHa (peakuus
Kyueposa). Tokcuunocts anpaerunoB. [Ipumenenue ¢opmanbieruia M aneTagbaeruia. AUETOH Kak
npecTaBuTeNlb KeTOHOB. CTpoeHHe MoJIeKysbl aneToHa. OCOOCHHOCTH peaklMU OKUCIEHHs alleToHa.
[TpumeHeHne aneToHa.

Kap6onossie kucnotsl. Kinaccuduxaius 1 HoMeHKI1aTypa KapOOHOBBIX KUCIOT. CTpoeHue mpeienbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIBLHOMN
rpynnsl. ['omonoruueckuit psan u obmas ¢Gopmyina npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
dusnueckue CBOMCTBA MpPEAEIbHBIX OIHOOCHOBHBIX KAapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOMCTBa
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuH ¢ MeTalslaMH, OCHOBHBIMH OKCHIAMHU,
OCHOBaHUSIMU M COJIIMH) KaK TOATBEPXkJACHHUE CXOJACTBA C HEOPraHMYECKUMHU KucioTamu. Peakuus
sTepuUKAK U €€ O0paTUMOCTh. BimsHME 3aMecTuTeNed B YIJIEBOJOPOIHOM paavKalie Ha CHITY
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHYECKHX CBOWCTB MYpPaBbHMHOW KHUCIOTHL [lomydenue
IpeJIebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anpaeruaoB. Baxuelme npeacTaBuTenn KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCYCHasi M O€H30iHas.
Bricime mpespenbHbIE M HENpeNENbHbIE KAapOOHOBbIE  KHUCIOTHL.  Onmuueckas  uzomepusl.
Acummempuueckuti amom yanepooa. IlpuMeHeHre KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl 1 xupbl. CTpoeHHE U HOMEHKJIATypa CIO0XKHBIX 3(UpoB. MeKiiaccoBasi U30MEpHs C
KapOOHOBBIMH  KHCHOTaMU. CrmocoObl TONY4YeHHUS CIOXKHBIX 3hupoB. OOpaTUMOCTh pPEaKIUU
srepudukanuu. [[pumMeHeHne cI0KHBIX Y(OUPOB B MUIIEBOU U TapPrOMEPHON MPOMBIIIIIECHHOCTH. JKUPBI



KaK CJIO’KHBIE 2()HPBI IITMIIEPHHA U BBICIIMX KapOOHOBBIX KUCIIOT. PacTUTEeNbHBIC U )KUBOTHBIE JKUPBI, UX
cocraB. dusnyeckue CBOWCTBA KUPOB. XHMMHUYECKHE CBOMCTBA KUPOB: THIPUPOBAHUE, OKHUCIICHHE.
['maponu3 wim OMBIJIEHHE )KUPOB KaK CIIOCO0 MPOMBIIIIEHHOIO MOIY4YEHHS COJIeH BBICIINX KapOOHOBBIX
kucioT. [Ipumenenne sxupoB. MpuUI4 Kak COIH BBICIINX KapOOHOBBIX KHCIOT. MOOIIME CBONCTBA MBLJIA.

YrneBoasl. Kimaccuduxarus yrineomoB. @usndeckrne CBONCTBA M HAXOXKICHHUE YIJIEBOJOB B MPUPOJIC.
I'moko3a Kak alpJeruaocnupT. XHUMUYECKUE CBOWCTBA TIJIIOKO3BL: ayuiuposauue, aiKuiupo8aHue,
CIIUPTOBOE M MOJIOYHOKHCIIOE OpoKeHUE. DKCIIePUMEHTAIbHBIC JOKA3aTEIbCTBA HATMYHSI allbJICTUTHOM
U CHUPTOBBIX TpymI B rioko3e. [lomyyeHue riroko3bl. @Ppykmosa Kaxk uzomep enoxosvl. Puboza u
desokcupubosa. Baxxueiiiue nucaxapusl (caxaposa, 1akmosa, Maibmo3a), ux CTpoeHue u pusnieckue
cBoiictBa. ['mmponu3 caxaposbl, 1akmo3ssl, Manbmoswvl. Kpaxman u 1euioio3a Kak OMOJOorH4ecKue
noJuMepbl. XUMHYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KaYeCTBEeHHAs Peakiusi ¢ HOJA0M Ha Kpaxmal U
ee MpUMEHEHHE sl OOHApyKeHHs Kpaxmajia B NpPOAYKTax MUTaHUs). XHUMHUYECKHE CBOWCTBA
LEJUTIOJIO3Bl: THUAPOIN3, OOpa3oBaHHE CIOXHBIX 3¢upoB. llpumenenne u Ouonoruyeckas poib
yrieBogoB. OKHCIIEHUE YIJeBOJAOB — MCTOYHHMK DJHEPrUU JKUBBIX opraHu3moB. [lonsarue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

WNnentudukanus opraHMYecKUX coeAMHEHUN. ['eHeTnyeckas CBsI3b MEXKAY KiIaccaMd OPraHuYecKuX
COEIMHEHMIA.

Amunbl.  IlepBuuHble, BTOpHUYHBIE, TpeTHuHble amuHbl. Kilaccupukanus amMHMHOB 1O THUITY
YIJIEBOAOPOAHOIO paJMKajla M YHMCIy aMHHOIPYII B MOJEKyJe. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE
CTpOEHUE MpeiebHbIX aMUHOB. Pu3nyeckue CBOMCTBa aMUHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHMSL:
peakuuu ¢ BoJOM, Kucioramu. Peakuus ropeHusi. AHWINH Kak IpeACTaBUTENb apOMAaTHYECKUX AMUHOB.
Crpoenue anunuHa. [IpuumHBl OC/abieHUs] OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHMHM C aMHHAMU
IpeaeNbHOro psajga. XMMUYECKHe CBOMCTBA aHWIMHA: B3aUMOJIEHCTBUE ¢ KUCIOTaMU, OpOMHOM BOJIOM,
okucienue. [lonydyeHne aMUHOB alKWIMPOBAaHHUEM aMMMaKa U BOCCTAHOBJICHHMEM HUTPONPOM3BOIHBIX
yraeBonopoaoB. Peakuus 3ununa. [IpumeHeHne aMuHOB B (hapMalleBTHUECKON IPOMBIIUIEHHOCTH.
AHunun Kax covipbe 0151 npOU3800CmMea aHuIUHo8blx kpacumenet. Cunmesvl Ha OCHOBE AHUNUHA.

AmuHokucaoTel U Oenku. CoctaB U HOMeHKIaTypa. CTpoeHne aMMHOKHUCIOT. ['oMonoruyeckuii ps
IpeeNbHBIX AMUHOKHUCIIOT. M30Mmepus npedenvhvix amunoxuciom. OU3MuecKue CBONCTBA MpeiebHbIX
AMUHOKHUCIJIOT. AMHHOKHMCIOTHI Kak aM(oTepHble opraHuuyeckue coeauHeHus. CHHTE3 NEenTHIOB.
[lentuanas cBsa3b. buonormdeckoe 3HaueHUe o-aMUHOKHCIOT. OOJacTv NMPUMEHEHUS aMUHOKHCIOT.
benku kak npupoassie Ouonomumepsl. CoctaB u crpoeHue OenkoB. OcHoGHble AMUHOKUCIOMDB,
obpa3zyrowue denxku. XUMUUECKHUE CBOMCTBA OEJIKOB: THAPOIIN3, JeHATypallks, KaueCTBEHHbIE (1IBETHHIE)
peakuuu Ha Oenku. IlpeBpamienus OenkoB numM B opranusme. buonoruueckue (QyHKIMM OENKOB.
Hocmuoicenus 6 uzyuenuu cmpoenus u cunmesa 0enKos.

Azomcoodepocawue cemepoyuriuveckue coeounenus. Iluppon u nupuoumn: >31eKmpoHHOe CmpoeHue,
apomamuveckuti xapaxkmep, paziuyue 6 NpOosGIeHUU OCHOBHLIX ceolicms. Hykneunosvie Kuciomoi:
cocmae u cmpoenue. Cmpoenue nykieomuoos. Cocmaeg mykneunoswvix xuciom ([JHK, PHK). Poas
HYKIEUHOBBIX KUCTIOM 8 HCUSHEOEAMENbHOCU OP2AHUIMOS.

BricokoMonekynspHable coequHeHusl. OCHOBHBIE MOHATHSI BBICOKOMOJIEKYISPHBIX COECIUHEHUI:
MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO, CTeleHb mnonuMepusanuu. Kiaccudukanus mnoauMmepos.
OcHoBHBIE CIOCOOBI MOJIYYEHHS BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM: peakiuu IOoJIUMEpU3aluu U
noyMKoHAeHcauu. CTpOEHHE U CTPYKTYpa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHUS
MoJieKy. TepMomacTHYHbIE U TEPMOPEAKTUBHBIE MOJIUMEPHL. [Iposodsauue opeaHuieckue noaumepbl.
Komnozumuvie  mamepuanvi.  Ilepcnekmugvl  UCNOIb308aHUS — KOMHO3UMHBLIX — MAmMepuaos.
Knaccugukanus BonokoH. CuHTeTndyeckue BoJOKHA. [lonmmaupHble W MOJMAMHUIHBIE BOJOKHA, MX
cTpoeHue, cBoiicTBa. IIpakTueckoe ucnonb3oBaHue BONOKOH. CunmemuuecKkue niaeHKu: u3oaayus O
npo60008, MeMOpaHvl Olisl ONPEecHeHUs 600bl, 3AWUMHbIE NIeHKU OJid A8momodunel, Niacmvipu,



xupypcuuecKkue noeA3KU. Hoevie mexnonocuu oanvheue2o COBEPUIEHCMB0B6AHRUSL  NOJTUMEPHBIX
mamepuaioes.

Teopeanecmle OCHOBBI XMMHH

Crtpoenue BemectBa. CoBpeMeHHass MOJIeNb CTpOeHUs aTtoMa. [{yanu3m snekrpoHa. Keaumoswvie uucia.
Pacnipenenenue 31eKTPOHOB MO SHEPTETUUECKUM YPOBHSIM B COOTBETCTBUH C MPUHIIMIIOM HaUMEHbIIIEH
sHepruu, npaswioM XyHjaa u npuHuunom Ilaymu. OcoOeHHOCTH CTPOECHUSI YHEPreTUUYECKUX YPOBHEH
aToMoB d-3JIeMEHTOB. DIEKTPOHHAA KOH(puUrypanus aroma. Kimaccuukaus XuMH4eCKUX SJIEMEHTOB (S-
, Pp-, d-amementbi). OCHOBHOE ¥ BO30YXKICHHBIC COCTOSHHS aTOMOB. BaJCHTHBIC 3JCKTPOHBI.
[lepuonuueckass cucrema xuMuueckux dneMmeHToB J[.M. MenaeneeBa. @u3MYeCKHil  CMBICI
[lepuonnueckoro 3akona J[.M. MenneneeBa. IlpuuMHBl W 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWMCTB
9JIEMEHTOB W WX COCIUHEHMH MO MepuojaMm M rpymnnaM. MUpoBO33peHYECKOe M HayYHOE 3HAYeHUE
[lepuoanueckoro 3akoHa JI.M. MengaeneeBa. [lpocnosvr J{.U. Menoeneeéa. Omkpvimue HOBbIX
XUMUYECKUX INeMEHMO8.

DJNeKTpOHHAs TPHUPOJA XHUMHUYECKOW CBSI3U. OJEKTPOOTPUIATEIBHOCTh. KoOBajeHTHast CBs3b, €€
Pa3HOBUAHOCTH U MEXaHH3Mbl oOpa3oBaHMs (OOMEHHBIH M JOHOPHO-AaKIENTOpHBIN). MoHHas CBs3b.
Mertamnndeckas cBa3b. BogopoaHas cBsizb. MedxcmonekynsapHovle 83aumo0eticmaus.

Kpucrannuueckue u amop@Hblie BemecTBa. THUITBI KpUCTANIMYECKUX PEIIETOK (aATOMHAas, MOJIEKYJIIpHas,
MOHHAsl, METAJUIMYECKas). 3aBUCUMOCTh (PU3UYECKMX CBOWCTB BEILIECTBA OT THUIIA KPUCTANIMYECKOU
pemerku. [TpuumHbel MHOrooOpasust BemiecTB. COBpEMEHHbIE MPEACTABIECHUS O CTPOCHUU TBEPIBIX,
KUJKUX U Ta3000pa3HbIX BELIECTB. JKuokue kpucmannol.

XuMuyeckue peakiy. ['OMOreHHbIe M reTeporeHHble peakini. CKOpOCTh peakuy, €€ 3aBUCUMOCTb OT
pa3IUYHBIX (AKTOPOB: MPHUPOABI PEarvpyrolUX BEIIECTB, KOHIIEHTpAlMM pPEardpyroliux BEIECTB,
Temneparypsl (mpasuwio Bant-I'odda), miomanm peakiimOHHON MOBEPXHOCTH, HATMYMSI KaTaau3aTopa.
OHeprusi akTUBalMU. Akmusuposannulii komniexc. Karanuzaropsl U katanu3. Poinbs karann3atopos B
IIPUPOJIE ¥ IPOMBILUIEHHOM ITPOU3BOJICTBE.

Ionamue 06 sumanvnuu u >umponuu. nepeus [udboca. 3axon I'ecca u cnencTBUs U3 Hero. TemioBble
s dekTh XumMuueckux peakuuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakuuid. XUMHYECKOe
paBHoBecue. CMelleHHEe XHMHUYECKOTO paBHOBECHsS TOJ JEHCTBHEM pPA3IMYHBIX  (PAKTOPOB:
KOHIEHTPAllUl pPEareHTOB WM MPOJYKTOB pEeakLWH, [AaBJIEHUs, TeMmrepaTrypbl. Poib cMmelieHus
pPaBHOBECHSI B TEXHOJIOTHUECKUX MPOIeccax.

Hucnepcusie cucremsl. Koanouonvie cucmemsi. VIcTuHHBIE pacTBOphl. PacTBopeHue kak (U3MKO-
XUMHYeckHii mporecc. CriocoOb! BEIpaXeHUsT KOHLIEHTPAI[MHM PACTBOPOB: MaccoBasi OISl paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAA U MONANbHAA KOHYeHmpayuu. Tump pacmeopa u mumposarue.

Peaknmu B pacTBOpax 3JCKTpOJUTOB. KauecTBeHHbIC peaklMd Ha HOHBI B pacTBope. KuciotHo-
OCHOBHBIE B3aMMOJICUCTBUA B pacTBopax. AmMdorepHOCcTh. HonHoe npoussedenue 600vl. Booopoomwiii
nokaszamens (pH) pacmeopa. T'maponus coneil. 3HaueHUE TUAPOJIM3a B OMONOTHMUECKUX OOMEHHBIX
nporieccax. [I[puMeHeHre THAPOIN3a B IPOMBIIIIEHHOCTH.

OKHUCIIUTENFHO-BOCCTAHOBUTEIIFHBIC PEaKIMK B TPHUPOJE, MPOU3BOJACTBEHHBIX IpOIECCaxX H
KU3HEIEATSITLHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCIMAHOBUMENbHILL NOMEHYUaL cpedvl. [uacpamma
Ilyp6s. TloBeneHne BeIECTB B CpeAax ¢ pa3HbIM 3HaueHHeM pH. MeTobl 31IeKTPOHHOTO U 21eKMPOHHO-
uoHnoeo Oamanca. l'anbBaHWYECKMH DSJIEMEHT. XUMHUYECKHE HWCTOYHUKH TOKa. Cmanoapmuulii
8000p0OHbIUL 271eKmpo0. Cmanoapmuulil 31eKmpoOHblll nomeHyuan cucmemvl. Pad cmanoapmuvix
NEeKMpOOHbIX nomenyuanos. Hanpaenenue okucaiumensHo-60CCmManHo8UMENbHbIX peakyutl. DIEKTPOIN3



pacTBOPOB M PacIIaBoOB coJjicii. [IpakTuueckoe MPUMEHEHUE AJICKTPOJIM3a ISl MOJYUCHUS HICTOYHBIX,
MIEJI0OYHO3EMCEIIbHBIX METAJIJIOB U aJIFOMUHUA. KOppOBI/IH MCTAJUIOB: BUAbBI KOPPO3HUH, CHOCO6BI 3alllUThI
METAJIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKOH XUMUH

O6mas xapakrepuctuka djeMeHTOB |A—IlIIA-rpynn. Okcuapl W TEpOKCHABI HATpPUS M KaJlUs.
Pacrnio3HaBanue kaTHOHOB HaTpus W Kaiust. CojM HATpHS, Kajus, Kb ¥ MarHus, UX 3HA4YCHUE B
NPUPOJIC U KU3HU YeloBeKa. JKecmkocmb 600bl u cnocobwl ee ycmpanenus. KomniekcHvle coeounenus
AntoOMUHUs. ANOMOCUTUKAMBL.

Mertamiel IB-VIIB-rpynn (Meap, numHK, XpoMm, mapraden). OcobeHHocTH cTpoeHus aromoB. OOmume
¢usnueckne M xuMuueckue cBoicTBa. [lomydenme m nmpumenenue. OKCHUIBI M THIPOKCHIBI ITHUX
METAJJIOB, 3aBUCHMOCTh HX CBOMCTB OT CTENEHH OKHCICHHUS OJJEMEHTa. Baxkuelmme coim.
OxucnurenbHble CBOWCTBA COJIEH XpoMa M MapraHia B BbICIIEH cTeneHM OKHUcIeHMs. KomniekcHule
COEOUHEHUsL XPOMA.

O61as xapaxkrepuctuka eMeHToB IVA-rpynnel. CBoiicTBa, nonydeHue u npumeHeHue yris. CuHTes-
ra3 Kak OCHOBAa COBPEMEHHOW IPOMBIIUIEHHOCTH. AKTUBUPOBAaHHBIA yrojb Kak aJACcOpOEHT.
Hanocmpyxmypwi. Mupogvie docmudicenus 6 obnacmu co30aHusi HAHOMAMepUuanos. NeKmpoHHOe
cmpoeHue MoneKyIvl yeaprozo 2asa. Ilonyuenue u npumenenue yeapnozo 2aza. buonoruueckoe neicTsue
yrapHoro raza. KapOuzpl kaiablus, anroMUHus U xkene3a. KapOonaTsl u rupokapOoHatsl. Kpy2oeopom
yenepooa 6 Jcugou u Hedcugol npupode. KauecTBeHHass peakuus Ha kapOoHaT-uoH. duznueckue u
XUMUYECKHE CBOMCTBA KpeMuus. Cunanbl U cuuiuasl. Oxeup kpemuus (IV). KpeMHueBbie KUCIOTH U
ux conu. CHIMKaTHbIE MUHEPAJIBbl — OCHOBA 36MHOM KOPBI.

OO6mas xapakTepucTuka >neMeHToB VA-rpynnbsl. Hutpuasl. KauecTBeHHas peakius Ha HOH aMMOHMSL.
A30THas KHUCJIOTa Kak OKUCIUTeNb. HUutpartsl, ux ¢gusnueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
CgoiicTBa, nmomyyenue u npumenenue gocgpopa. Gochun. Pochopusie u nonudocHopHbie KUCIOTHI.
buonoruueckast posib GpocdaTos.

OO6mas xapaktepucTuka 37eMeHTOB VIA-rpymnmbel. OcoOble CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpHOMU
kucnoTel. KauecTBeHHBIE peakiuu Ha Cyab(UI-, CyIbQUT-, U CYIb(PaT-HOHBI.

O6mas xapakrepuctuka 3meMeHToB VIIA-rpymnmel. OcobenHoctr xumuu (ropa. ['anmoreHoBogopoas! u
WX TIoJTydeHue. ['amoreHoBoJOpoAHbIE KUCTIOTHI U X O, KauecTBeHHBIE peaKIIuu Ha rajJOreHU/ 1-HOHBI.
Kucnopoacoaepxaniue coequaenus xjaopa. [IpumeneHne ratoreHoB U UxX BaXKHEHIINX COSAUHEHUHN.

Brazopoonvie cazvi. [Ipumenenue 61a20pooHbIX 2a308.

3aKOHOM€pHOCTI/I B I3MEHEHHH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX COG)IPIHCHHf/i, BBICHINX OKCUI0B
U TUAPOKCHUIOOB.

Wnentuduxanus HEOpraHM4eCcK1X BEUIECTB U HOHOB.

XuMud M )KU3Hb

Hayunsie Meroawsl mo3HaHuss B XuMuHU. VcTtouHukm xumudeckor wuHpopmanmu. I[lonck
uH(pOpMallMK 1O Ha3BaHUAM, HIACHTU(HUKATOpPaM, CTPYKTYpHBIM ¢GopMynaM. XUMHUYECKUN aHAIuU3,
CHUHTE3, MOJEIIMPOBAHME XHMHMUYECKUX IIPOLIECCOB M SBJICHUM KaK METOAbl HAYyYHOTO IMO3HAHUS.
Mamemamuueckoe moodenuposanue nPoCMPancmeeHHo20 CMpPOeHUs MOJIEKYl OP2AHUYECKUX 8eUleCs.
Cospemennbie puzuko-xumuyecKue memoowvl YCMAaHoGIeHUsL COCIABA U CMPYKMYPbl 8eUecms.



Xumus u 3p0poBbe. JlekapcTBa, (pepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEpaJIbHBIC BOJBI.
[Tpo6nemsbl, cBsI3aHHbBIE C IPUMEHEHUEM JIEKaPCTBEHHBIX MpernapaToB. BpeaHbie NpUBBIUKY U (DaKTOPHI,
paspylanIre 310poBbe (KypeHHue, ymoTpeOIIeHHe aJIKoTosl, HapKoMaHus). PamronansHOe nmuTaHue.
[TumeBsie no0aBku. OCHOBBI MUIIEBOA XUMHUH.

Xumus B MeaunuHe. PazpaboTka jgekapcTB. XMMHUECKUE CEHCOPBI.

XuMus B MOBCEIHEBHOU XU3HU. MOIOIIME U YUCTAIIME CPEACTBA. PeneuieHTbl, HHCEKTULUABI.
CpencTBa nMYHONW TUTHEHBI W KocMeTHKH. I[IpaBuia Oe3omacHOi paboOTBl ¢ €AKHMMH, TOPIOYHUMU M
TOKCHYHBIMH BEILIECTBAMU, CPEICTBAMH OBITOBOM XUMHH.

XUMUS U CEeIIbCKOE X03sCTBO. MHUHEpaibHbIle U OpraHudeckue yaoopenus. CpencTa 3amuThl
pacTeHHuil.

Xumust B IPOMBIIUIEHHOCTH. O01Me NpecTaBlIeHUs] O MPOMBIIIJIEHHBIX CIIOCO0aX MOIYy4eHUs
XMMHUYECKHX BEIECTB (Ha IpUMepe IPOM3BOJCTBA aMMHaKa, CepHOW KucinoTsl). IlpomblinenHas
opranuyeckas Xxumusi. Celpbe Ui OpraHU4ecKo NpoMblIIIeHHOCTH. [IpobiiemMa 0TX0/10B U TOOOYHBIX
npoaykToB. HambGonee KpymHOTOHHa)XHBIE NPOU3BOJCTBA OPraHUYECKUX COENUHEHUH. YepHas u
1BeTHas Metauryprus. CTeK10 U CUIMKaTHAas IPOMBIIIIEHHOCTb.

Xumus U dHepreTtuka. [IpuponHble MCTOYHHMKHM YIIIEBOXOPOAOB. [IpMpOAHBI M HOIYTHBIN
He(TAHOW Ta3bl, UX COCTaB W Hcroyib3oBanue. CoctaB HehTH U ee mepepaborka. HedrempomykTel.
OxranoBoe uncino 6en3uHa. OxpaHa OKpYyXarolel cpeasl Mpu HedrenepepadoTKe U TPAaHCTIOPTHPOBKE
He(TEeNpOAYKTOB. AJIbTepHATUBHbIE UICTOYHUKHU SHEPTUH.

Xumus B ctpoutenberse. Llement. beron. [1on6op onTuManbHbIX CTPOUTENBHBIX MaTEpHAaoB B
IIPAKTUYECKOHN AEATEIbHOCTH YEI0BEKA.

XUMUS ¥ 9KOJIOTHsl. XMMHUYECKOE 3arpsi3HEHHUE OKPYIKaroLel cpebl U ero nociencteusd. Oxpana
ruzipocdepsl, HoYBbI, aTMOChEps!, GJIOPBI U payHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

Tunbl pacyeTHbIX 3a1a4:

Haxoxnenue MonexynsipHoi popMyIibl OpraHM4eCKOro BEIIECTBA MO €ro MIOTHOCTH K MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOISIIUX B €0 COCTaB, WM 10 MPOJIYKTaM CTOPAHUS.

Pacuetsl MmaccoBoit 1011 (Macchl) XHMUYECKOTO COSIMHEHUS B CMECH.

Pacuetsr macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIIU OJIHO M3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuers maccoBoil wiaM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETUUECKH
BO3MOJKHOTO.

Pacuets! TemmoBoro addexra peakuu.

PacyeTbl 00bEeMHBIX OTHOILIECHHUH ra30B IPU XUMHUYECKUX PEAKIIUSIX.

Pacuetsr maccel (00beMa, KOIMYECTBA BEIIECTBA) MTPOYKTA PEAKIIUU, €CITH OJTHO M3 BEIIECTB 1aHO
B BHJIE PACTBOPA C ONPENEICHHON MAacCOBOM /10J1€i1 paCTBOPEHHOTO BELIECTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PadoT (Ha BHIOOP y4nTeIA):

KauectBenHoe onpesenenue yriaepo/ia, BOAOPO/Ia U XJIopa B OpraHUYECKUX BELIECTBAX.
KonctpyrpoBanue mapocTepKHEBBIX MOJIENEH MOJIEKYJI OPraHMYECKUX BEIIECTB.
Pacno3naBanue miacTMacc ¥ BOJIOKOH.

[Tony4yeHne CKyCCTBEHHOTO IIENKA.

Pemrenue skciepuMeHTABHBIX 3a71a4 HA MOTYyYEeHUE OPTaHUICCKUX BEIIECTB.

Pemrenue skciepuMeHTATBHBIX 3a7]a4 Ha pacliO3HABAHUE OPTaHUYECKHUX BEIIECTB.
Nnentndukanus HEOPraHMIECKUX COSTUHEHUH.



[Tomyuenue, coOnpanue U pacrio3HaBaHUE ra30B.

Pemienue skcnepuMeHTANIBHBIX 3a7a4 MO TeMe «MeTauibb.
Pemenue skcnepuMeHTaNIbHBIX 3a7a4 10 Teme «Hemerammby.
Pemienue skcnepuMeHTAIBHBIX 3aady 1o Teme «l'‘eHeTmyeckas

HEOPTaHNYCCKUX COCHHHCHHﬁ)).

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4d II0 TEME «I'eneTnyeckas

OPraHUYECKHX COCTUHEHUIN.

[Tonyyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB.
ITonyyenue yKCyCHOM KUCJIOTBI U U3Y4YECHUE €€ CBOMCTB.
I'mpponus xupos.

N3roroBieHue Mbl1a pydyHOil pabOTHI.

XUMUA KOCMETUYECKUX CPEICTB.

UccnenoBanue cBOMCTB OEIKOB.

OCHOBBI ITUIIEBON XYMUU.

HccaenoBanne NUINEBEIX J00ABOK.

CBoiicTBa OJJTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.
XUMUYECKHE CBOMCTBA alIbICTHIOB.

CuHre3s cioxHOro 3upa.

I'mpponus yrineBonos.

YcrpaneHue BpeMEHHOM )KECTKOCTH BOJBI.
KavecTBeHHBIE peakliK HA HEOPTAHUYECKHUE BEIIECTBA U HOHBI.

HccnenoBanue BIMSHUSA Ppa3INYHbIX (baKTOpOB Ha CKOpPOCTb XUMHYECKOM PCaKIuu.

OnpeﬂeneHHe KOHICHTpAaluu pacTBOpa aCKOp6HHOBOﬁ KHCJIOTBI MCTOAOM TUTPOBAHUSI.

VYuaeoHo-TemaTnueckuii mian 10 kinace (170 gacos)

CBsA3b MCXKIY KiIaCCaMH

CBsA3b MCXKIY KilaCCaMH

No HaunmenoBanue paznena KomuuecTBo Teopernuec | Ilpaktuuec | Konrponasn
TEMBI / 4acoB KHUEC 3aHATUA KUe bIC 3aHATUA
pasacin 3aHATHUA
1 Beenenne. Teopust crpoeHns 17 16 1

OPraHNYeCKUX COCTUHEHUH.
Knaccudukanus 1 HoMeHKIaTypa
OPraHNYeCKUX COCTMHEHUHN
Knaccudukanus u ocobeHHOCTH
OpPraHUYECKUX PEAKIUN
2 YTeBo10poas! 53 51 1
3 Cruptel. DeHou 13 11 1
4 AJbIeruanl 1 KETOHEL 7 6 1
5 KapOoHOBBIE KUCIIOTHI 13 11 1 1
6 CroxHble 3(UPHI U KHUPBI 6 3) 1
7 VYrieBoibl 18 15 2
8 A3zoTcozepkalue opraHndeckue 20 19
COETUHEHUS
9 BricokoMoeKyIsipHbIE COSTUHEHUS 16 14 1 1




10

XuMHsA U KU3HD 7 7

Htoro 170 155 8 7

Temaruueckoe mnanupoBanue 10 kinace (170 gacos)

Ne/ | Ne Tema ypoxa Kom.4
n yp

1. 1 | Hayunsle MeToabl MO3HAHUS B XUMHH. VICTOUHHKM XHMHUYECKOM HH(OpMAIIUH. 1
[Torck nHGOpPMAITUH IO HA3BAHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (DOPMYIIaM.
XUMUYECKUH aHaIu3, CHHTE3, MOACIUPOBAHNE XUMUUECKHX MPOIIECCOB U SBJICHHIA
KaK  MeTOAbl HAy4yHOro IO3HaHWA. MaTremaruueckoe  MOJEINpPOBaHUE
IIPOCTPAHCTBEHHOTO CTPOEHUSI MOJIEKYNl OpraHuyYecKux BemiecTB. COBpeMeHHbIE
(U3UKO-XMMHYECKHE METOIbl YCTAHOBJICHHUS COCTaBa U CTPYKTYPhI BEIIECTB.

2. 2 | [losiBnenue u pa3BUTHE OPraHUYECKOM XMMHUH Kak Hayku. [Ipenmer 1
OPraHU4YeCKOr XUMHUHU. MECTO M 3HaUEHUE OPraHUYECKOM XUMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBs3b HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB.

3. 3 | XuMHueckoe CTpOCHHE KaK MOPSIIOK COCTMHEHUSI aTOMOB B MOJICKYJIE COTJIACHO 1
uX BasleHTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUN XUMUYECKOTO CTPOCHHUS
oprannyeckux coenunennii A.M. bytiepoBa. YriepoaHslii CKeleT OpraHuyecKon
MoJieKynbl. KpaTHOCTh XUMUYECKON CBS3H.

4. 4 | 3aBUCUMOCTDH CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUs MoJiekyl. M3omepus u 1
M30MEPBI.

5. 5 | 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUs MoJiekyl. M3omepus u 1
M30MEPBI.

6. 6 | YopaxHeHus B cOCTaBlIeHUH (POPMYI H30MEPOB. 1

7. 7 | YopaxHeHus B COCTaBIeHUH (POPMYI H30MEPOB. 1

8. 8 | [lonsTue o ¢pyHKIMOHATBHOM Tpymme. [IpuHIMIbI KTaccudukauu opraHunIecKux 1
COCTUHEHUN.

9. 9 | [HonsaTue o ¢pyHKIMOHANBHOU Tpymme. [IpuHIUIIBI KiTaccu(UKAIIMKM OPTaHUYECKIX 1
COCTUHEHUH.

10. 10 | MexmyHapoaHass HOMEHKJIATypa v MIPHHIUIIBI 00pa30BaHMs Ha3BaHUI 1
OpPraHMYECKHUX COCTUHEHHM.

11. 11 | MexayHapo/iHasi HOMEHKJIATypa U MPUHLUIIBEI 00pa30BaHuUsl Ha3BaHUMN 1
OpPraHMYECKHUX COCTUHEHHM.

12. 12 | CamocrositenbHas padota «MexIyHapo HAsS HOMEHKIATYPay. 1

13. 13 | Knaccudukanus 1 0COOEHHOCTH OPTaHUYECKUX PEAKIIHH. 1

14. 14 | PeakuuoHnHble 1IeHTpHI. [lepBoHavYanbHbIe MOHATHS O TUIIAX U MEXaHU3Max 1
OpPraHMYECKUX PEaKIMN. |'OMOIUTHYECKHI U T€TEPOIUTUYECKUN Pa3phIB
KOBAJIEHTHOW XUMHYECKOMN CBSI3U

15. 15 | CBoOomHOpaIUKATHHBIA MEXAHU3M PEAKITUH. 1

16. 16 | MoHHBIN MexaHU3MBI peakiud. [loHaTHE 0 HYyKIIeo(hHIe H AIEKTpoduIIe. 1

17. 17 | KontponbHas padota Nel. Knaccudukaius 1 HOMEHKIATypa OpraHu4ecKux 1
COCIMHEHU.

18. 1 | AnkaHbL. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBI METaHa. SP°- 1
ruOpuu3anus opouTaei aToMoB yriaepoja. ['omonorudeckuit psa u odmmas
dbopmyra aJIKaHOB.

19. 2 | CucremMaTnueckas HOMEHKIIATypa ajlKaHOB U paJiuKajoB. M3oMepus yriepogHoro 1
CKeJIeTa.

20. 3 | Cucremarnueckas HOMEHKJIATypa ajJKaHOB U paaukanoB. Mizomepus yriepoaHoro 1
CKeJIeTa.

21. 4 | ®u3nuecKkue CBOMCTBA AIKaHOB. 3aKOHOMEPHOCTH H3MEHEHUS (U3UUECKUX 1
CBOMCTB. XMMHUYECKUE CBOICTBA QJIKAHOB: raJOr€HUPOBAHUE, NETUIPUPOBAHMUE,
TEPMUYECKOE DPA3JIOKEHUE, KPEKHHI KaK CIOCOOBI TOJYYEHHUS BaXKHEUIIHX
COEJIMHEHUI B OPraHn4YecKoM CHHTe3€e. |'opeHune ajlkaHOB KaK OJIMH U3 OCHOBHBIX




HMCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH M ObITy. M30Mepu3zanus kak crocod
NOJIy4YEeHHUs] BBICOKOCOPTHOTO OEH3MHA.

22. 5 | ®usnueckre CBOMCTBA ajKaHOB. 3aKOHOMEPHOCTH W3MEHECHHS (DU3UICCKUX 1
CBOMCTB. XMMHMYECKUE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHUE, ACTUIPUPOBAHUE,
TEPMHUECKOE pPAa3JOKEHUE, KPEKUHI KaK CIocoObl MOJIyYeHUs Ba)KHEHIINX
COCTMHEHUI B OPraHUYeCKOM CHHTE3€. | OpeHne alKaHOB KaK OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBILIUIEHHOCTH M ObITy. M3omepuzamus kak crocod
II0JIy4EHUS] BBICOKOCOPTHOIO OE€H3HHA.

23. 6 | Xumusa u sHepreruka. [IpupoaHble UCTOYHHMKH YTIeBOAOpoAoB. [Ipupoausiii u 1
NOMYTHBIA HEe(TSIHON ra3pl, UX COCTaB M ucHoib3oBaHue. CoctaB HeTH U ee
nepepabotka. HedrenpoayKkThl.

24, 7 | OxranoBoe unciio 6eH3nHa. OxpaHa OKpyKaroIlel cpenbl npu HedTenepepadoTKe 1
U TPAHCIOPTUPOBKE HEPTEMPOIYKTOB. AJIbTEPHATHBHBIC HCTOYHUKU YHEPTHH

25. 8 | MexaHu3M peakiuu CBOOOHOPAIMKAIBLHOTO 3aMEIIICHHUS. 1

26. 9 | Ilomyuenwue ankanoB. Peaknus Bropia. 1

27. 10 | [Homyuenue ankanoB. Peakuus Bropia. 1

28. 11 | HaxoxnaeHue B IpUpoJie U IPUMEHEHHE aJIKaHOB. 1

29. 12 | HaxoxneHue MOJEKYISPHOW (OPMYIIBI OPraHWYECKOro BEHIeCTBa 10  €ro 1
IUIOTHOCTA M MAacCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSILIMX B €ro COCTaB, WIH IO
IPOJYKTaM CrOpaHusl.

30. 13 | HaxoxnaeHue MOJEKyIsApHOW (OpMyIbl OpraHMYEeCKOro BeHIecTBa IO €ro 1
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU IO
MPOJYKTaM CTOPaHMSL.

31. 14 | Huknoankanel. CTpoeHHE MOJISKYIT IUKIIoAKaHOB. O0mas ¢popmyiia 1
UKII0aKaHOB. HoMeHknaTypa nukioankaHoB. M3oMepust IUKIIOAIKAHOB:
YIJIEPOJHOTO CKENleTa, MEXKKIIACCOBasi, POCTPAHCTBEHHAS (Yuc-mparc-

U30MepHsi).

32. 15 | Huknoankansl. Criennduka CBOWCTB IIUKIOATKAHOB C MaJbIM Pa3MEPOM ITHKIIA. 1
Peakmyiu mpucoeTMHEHHS U PAIUKATEHOTO 3aMEIICHUS.

33. 16 | O6oOmeHue U cucTeMaTHU3alns 3HaHUH 10 TeMe « AJIKaHbl. [[UKI0aIKaHb» 1

34, 17 | O6Gob6menue 1 cucTemMaTH3aIys 3HaHUK 110 Teme « AJKaHbl. [[uKIoankaHb 1

35. 18 | TectupoBanme 1o TeMe « AnkaHbl. LluKoankanbny 1

36. 19 | AnkeHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI TUIICHA. SP2- 1
rudpuan3aIys opouraseit aToMoB yriaepojaa. G- U M-CBsA3H. [ oMonoruueckuit psi
u obmas popmysna ankeHoB. DU3NUECKUE CBOMCTBA AJIKEHOB.

37. 20 | Homenknarypa ankeHoB. M30MepHsi alKeHOB: yIIIEPOJIHOTO CKENeTa, MOJ0KEHUS 1
KPaTHOM CBSI3H, IPOCTPAHCTBEHHAS (YuUC-mpaHCc-N30MEPHsi), MEXKKIIaCCOBasl.

38. 21 | Peakuuu 351eKTpOGUIBHOTO MPUCOSTUHEHUS KaK CIIOCO0 MOTy4eHUs 1
(YHKITMOHATBHBIX MIPOW3BOIHBIX YIIIEBOI0p0I0B. [IpaBuio MapKkoBHHKOBA, €TI0
AJIEKTPOHHOE 00OCHOBAHHUE.

39. 22 | Peaknuu 351eKTpOGMIEHOTO TPUCOSTUHEHNS KaK CIIOCO0 TTOTyIeHUS 1
(GYHKIIMOHATBHBIX MPOU3BOIHBIX YyIiIeBo0poa0B. [IpaBuino MapkoBHUKOBA, €T0
AJIEKTPOHHOE 0OOCHOBAHME.

40. 23 | Peakuuu OKUCIICHUS aTKEHOB 1

41. 24 | Peakuu oOKHUCIIEHUS aJIKEHOB 1

42. 25 | Peaknmm monmumepwu3anyn. [1oJMATHIICH KaK KPYITHOTOHHAKHBIN MPOTYKT 1
XUMHYECKOTO TPOU3BOJICTBA

43. 26 | [IpoMbIIieHHBIE U TAOOPATOPHBIE CIIOCOOKI MMOTYUYCHHS aTKeHOB. [Ipasuio 1
3aiiyesa. [lpuMeHeHnE aJTKEHOB.

44, 27 | IlpoMblnuieHHBIE U Ta00pAaTOPHBIE CIIOCOOBI MOTyUeHHsI aIKEHOB. [Ipasuio 1
3auyesa. [IpuMeHEeHNE AJIKEHOB.

45, 28 | Ilpaktudeckasi pabota Nel.ITomydueHue 3TriIeHa U U3yUEHUE €TO CBOWCTB. 1




46.

29

Haxoxnenue wmomnekynsapHo (OpMylbl OpraHM4eckoro BellecTBa II0 €ro
IJIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU MO
MPOJYKTaM CTOpaHMsL.

47.

30

Haxoxnaenne MonekymnsapHOW (QOpMyZbI OpPraHMYeCKOro BEIIeCTBAa IO  €ro
IUIOTHOCTH M MAacCOBBIM JOJISIM JIEMEHTOB, BXOIAIIUX B €r0 COCTaB, WIH IIO
IPOJYKTaM CrOpaHMsL.

48.

31

Anxamuensl. Knaccudukamus ankaaueHOB 10 B3aUMHOMY PACIIONIOKCHHIIO
KpaTHBIX CBsi3ell B Mouiekysie. OcCOOEHHOCTH JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHMS CONMPSDKEHHBIX ayikaaneHoB. O01as popmyra ankaIieHoB.
HomeHnknarypa v u3oMepus allkaJieHOB.

49.

32

duznueckue cBOICTBa aJIKaJUEHOB. XUMUUYECKHUE CBOIICTBA aJIKAIMEHOB:
peaKIyy MpucoeAMHEHUs (THIPUPOBAHKE, TaJIOTEHUPOBAHUE), TOPCHUS U
MOJIUMEPHU3ALUH.

50.

33

dusnyeckue cBOUCTBA aJIKaUEHOB. XUMHUUYECKHE CBOMCTBA AJIKAJUEHOB:
peakuuu npucoeAuHeHus (TuIpupoOBaHKEe, raJJOTeHUPOBAHUE), TOPEHUS U
MTOJIMMEPU3AITUH.

51.

34

[Tonyuenue ankanuenos. Bkian C.B. JlebeneBa B nosyueHue CHHTETUYECKOTO
KayuykKa.

52.

35

[Toyuenue ankanuenoB. Bkian C.B. JlebeneBa B monyueHne CHHTETUYECKOTO
Kaydyka.

53.

36

MHoroo0pa3ue BU10B CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U IPUMEHEHHUE.
Bynkanusanus kayuyka. Pesuna.

54.

37

AJNKUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI alleTUJIeHa. SP-
rubpuansanys opouTaneil arToMoB yriaepoja. 'omonorndeckuii psaa u oomas
dbopmyna ankuHOB. HomMernkmarypa. M3omepus: yriaepoaHoro cKesera,
TMIOJIOKEHU S KPATHOM CBSA3H, MEXKKJIACCOBAs.

55.

38

AJNKUHBIL. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI alleTUJIeHa. SP-
rubpuansaiys opouraneil arToMoB yriaepojaa. 'omonorudeckuit psaa u oomas
dbopmyna ankunoB. Homenknatypa. Mi3oMepusi: yriiepoiHOTO CKeeTa,
TIOJIOKEHUS KPATHOM CBSA3HM, MEXKJIaCCOBasl.

56.

39

®u3nyecKue CBOMCTBA AIKNHOB. XMMHAYECKHE CBOMCTBA AJIKUHOB: PEAKIIMH
IPUCOETUHEHNUS KaK CIIOCO0 MOJIyYeHHs! TOJIMMEPOB U APYTUX MOJIE3HBIX
IPOAYKTOB. Peakyuu 3amewenus. ' OpeHne alieTUIIeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHM JJIs1 CBAPKU U PE3KU METAJIOB.

S7.

40

XVMHYEeCKUE CBOWCTBA AIKUHOB: PEaKIIU IPUCOEINHEHNS KaK CI1oco0
MIOJIY4YEHUS TIOJIMMEPOB U APYTUX IMOJIE3HBIX IPOAYKTOB. Peakyuu 3ameujeHus.
I'openue aneruieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJI CBapKHU
U PE3KU METAJIJIOB.

58.

41

[Tonyuenue aneTusieHa MUPOJIU30M METaHa U KapOuIHBIM MeToioM. [IpumMenenue
aleTUIICHA.

59.

42

Haxoxnenne MoaexyasipHoi hopMysibl OpraHu4ecKoro BELiecTBa 1Mo ero
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB, UIIH 110
IPOAYKTaM CrOpaHMsL.

60.

43

Apensl. Hcmopus omkpuimus 6enzona. CoBpeMeHHbIEe IPECTaBICHUs 00
AJIEKTPOHHOM U NPOCTPAHCTBEHHOM CTpOeHHHU OeH3oua. M3omepus u
HOMEHKJIaTypa roMmosioroB 6en3osa. O61mas ¢popmyna apeHoB.

61.

44

®dusznyeckue cBoicTBa 6eH30a. XUMUYECKUE CBOMCTBA OEH30J1a: PEaKINU
3JIEKTPO(UITBHOTO 3aMelIeHUs (HUTPOBaHKE, TaJOreHUPOBaHUE) KaK ClIoco0
MOJyYEHHUs XMMUYECKUX CPEJICTB 3aILUThl PACTCHUI; TPUCOETUHEHUS
(ruppupoBaHue, TaJIOTEeHUPOBAHKE) KaK J0Ka3aTEbCTBO HEMPEAETHHOTO
xapakTepa OeH3ousa. Peakuus ropenust.

62.

45

dusndeckue cBorcTBa OeH307a. XUMUYECKHE CBOMCTBA OCH30IIA: PEaKIIHH
AIEKTPOPUIHHOTO 3aMeIIeHUs (HUTPOBAHKE, TAJIOTEHUPOBAHUE) KaK CIIOCO0
MOJTYYEHUS] XUMUYECKUX CPEJICTB 3alIUThl PACTCHUI; TPUCOECTUHEHUS




(ruapupoBaHue, TaIOTeHUPOBAHKE) KaK JOKa3aTeIbCTBO HEMPEIEIbHOTO
xapakTepa OeH3oina. Peakius ropeHus.

63. 46 | Ocobennocmu xumuyeckux ceolcme moayo.a. B3auMHoe BIUsSHAE aTOMOB B 1
MOJIEKYJIE TOJIYOJIa.

64. 47 | Opuenmayuonnvle 2¢hghexmul 3amecmumerneti

65. 48 | Ilomyuenue Oenzona.. [I[pumMeneHne romosaoroB 6eH30a 1

66. 49 | Pemenue pacyeTHBIX 3aj[a4y U YIIPaKHEHHH 110 TeMe «Y TJIEBOI0POIbI» 1

67. 50 | Pemenne pacyeTHBIX 33/1a4 U YIPAKHEHUN IO TeMe «Y TJIEBOIOPOIBI» 1

68. 51 | O6o06meHue 1 cucTeMaTH3aIKs 3HAaHUH TT0 TeMe « Y TJIEBOIOPOIBI» 1

69. 52 | O6001IeH e U CUCTEMATU3AIUS 3HAHUH 110 TeMe « Y TJIIEBOJIOPOIBI»

70. 53 | KouTponbHas padora No2. YriieBogopo/ibI 1

71. 1 | Couprsl. Knaccudukanms, HOMEHKIaTypa cnupToB. ['oMooruueckuil psg u 1
o0mas opMmysia peaesIbHbIX OJHOATOMHBIX clIUpToB. M3omepus. @usnueckue
CBOWCTBA MPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB. BomopoaHas CBsA3b MEXIY
MOJIEKYJIaMH U €€ BIMsIHUE Ha (pu3nyecKue CBOMCTBa CIIUPTOB.

72. 2 | XMMHYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM KaK CIIOCO0 yCTaHOBJICHHUS 1
HAJINYMSL THJIPOKCOTPYIIIIBI, € TaTOr€HOBOJOPOAAMHU KaK CIIOCO0 MOTydYeHUs
pacTBopuTEINeii, BHYTPH- U MEKMOJICKYJIsIpHAs Ieruaparanus. Peakius ropeHus:
CIHUPTHI KAaK TOILUIMBO.

73. 3 | Xumuueckue CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBIICHUS 1
HAJINYMSL THJIPOKCOTPYIIIIbI, C TaTOr€HOBOJOPOAAMHU KaK CIIOCO0 MOTydeHUs
pacTBopuUTEINei, BHYTPH- U MEKMOJICKYJIsIpHAs Ieruaparanus. Peakius ropeHus:
CIMPTHI KaK TOILUIMBO.

74. 4 | IlomyyeHue 3TaHONA: peaklus OpOKEHUs TIHOKO3bl, THApPATALUS ATUIICHA. 1
[Tpumenenne metanosna u dTanosna. U3NOIOTHIECKOe JeCTBUE METaHOIA U
9TAaHOJIa HA OPTaHU3M YeJIOBEKa.

75. 5 |Ilomyuenue sTanona: peakuus OpOKEHUsI TIIIOKO3bI, THIpaTallls STHUIICHA. 1
[Tpumenenne metanona u yTaHosa. Puznonoruyeckoe AecTBue MeTaHosia u
ATaHOJIa HA OPTaHU3M YeJIOBEKa.

76. 6 | DTHIECHTIMKOIb U TIUIEPHH KaK MPECTABUTENHN MPEIeIbHBIX MHOTOAaTOMHBIX 1
cnupToB. KauecTBeHHAs peakiysi HA MHOTOATOMHBIE CITUPTHI M €€ TIPUMEHEHNE
JUTSL PacriO3HABAHUS TIIMIIEPHHA B COCTaBE KOCMETUYECKHUX CPEJICTB.

[TpakTHyeckoe NpUMEHEHUE STUIICHTIIUKOIS U TITUIEpUHA.

77. 7 | ®enon. Ctpoenue Mojekyisl heHosna. BzaumHoe BiaMsiHHE aTOMOB B MOJIEKYJIE 1
¢denona. duznueckue cBoiicTBa peHona. XMMUYECKHe CBOWCTBA (PEaKIIUU C
HaTpUEM, THIPOKCHIOM HaTpus, OpOMOM).

78. 8 | ®enon. CtpoeHne MoJIeKybl peHosna. BzaumMHoe BIMsHUE aTOMOB B MOJIEKYJIE 1
¢denona. dusnueckue cBoiicTBa QpeHoaa. XMMHUYECKUE CBOMCTBA (PEeaKINU ¢
HaTpUEM, THIPOKCHIOM HaTpusi, OpOMOM).

79. 9 | lonxyuenue penona. [Ipumenenue denomna. 1

80. 10 | IpakTmueckas padota Ne2. CBOWCTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CITHPTOB. 1

81. 11 | O6o6mmenue no reme «CnupTHl U GEHOIBI 1

82. 12 | Pemenne 3ama4d no reme «CriupThl U EHOITBD 1

83. 13 |KontponbHas padota Ne3. CrimpTel. DeHON 1

84. 1 | Anpaeruasl u keToHbl. Knaccudukanus anpaeruioB U keToHOB. CTpoeHue 1
MPEIEeNbHBIX aJIbJICTHI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOHUIBHOM rpynmnsl. ['oMonoruueckuit psj, obmias Gopmyina, HOMEHKIATYpa U
M30MepHs NPeNIeNbHbIX albAeru10B. PU3nUecKne CBOMCTBA MPEACIbHBIX
QJIbJICTU/IOB

85. 2 | Anpaerunsl u keToHbl. Knaccudukanus aabaeruioB U kKeToHoB. CTpoeHune 1

MpEeACNIbHBIX alIbJIETUIO0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE

KapOOHWJIBHOM TpyNIIbl. ['oMoorudeckuit psij, odmas Gpopmyiia, HOMEHKIATYpa U




M30MEepUs MPEACTbHBIX albAeTUI0B. DU3NUECKHE CBOMCTBA MPEISTbHBIX
aJILIETUIOB

86.

XUMHUYECKUE CBOMCTBA IPEACITBHBIX aJbJICTH/IOB: THIPHPOBAHNE; KAUCCTBCHHBIC
peakiy Ha KapOOHMIIBHYIO TPYIITY (PeaKLus «CepeOpsHOTO 3epKaay,
B3auMoeiicTBre ¢ ruapokcuaoM meau (1)) u ux npumenenue s 0OHAPYKEHHS
NPEJeNbHBIX aJbJICTHI0B B TPOMBIIIICHHBIX CTOYHBIX BOJAX

87.

XUMHUYECKHE CBOMCTBA IIPENIEIbHBIX AJIbJETUIOB: THAPUPOBAHNE; KAUECTBEHHbBIE
peakiMy Ha KapOOHWIBHYIO IPYIITY (PeakLus «CepedpsHOro 3epKanay,
B3aumozeicTBue ¢ ruapokcuaom Meau (11)) u ux npuMeHeHue 11t OOHApPYIKSHHUS
IPEJEeNIbHBIX aJIbJIETHI0B B IPOMBIIIJICHHBIX CTOYHBIX BOJAX

88.

[Tonyuyenue npenenbHbIX allbJErUI0B: OKUCICHUE CIIUPTOB, THIpaTaIUs
aneruisieHa (peaxkuusi Kydeposa). TokcuuHocTh anbaeruioB. [lpumenenue
(dbopmanbaernia u aeTaabIeruaa.

89.

AIIETOH Kak MpeICTaBUTeIh KeTOHOB. CTpOoeHNEe MOJIEKYIIBI alleTOHa.
Oco0eHHOCTH peakui OKHUCIEHHs alleToHa. [IpuMeHeHne aneToHa.

90.

[Tpaktuyeckas padora Ne3. XuMHUECKHE CBOMCTBA allbJCTH/IOB.

91.

Kap6onossie kucnotsl. Kitaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KUCIIOT.
CrtpoeHure npeebHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT. DJIIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIILHOM Ipymiibl. ['oMoI0rndeckuii psg u
obmrast popmyria mpeaeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. Duznyeckue
CBOMCTBA MpeIeTIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCJIOT

92.

XUMHUYECKUE CBOICTBA NPEEIbHBIX OHOOCHOBHBIX KaPOOHOBBIX KMCIIOT
(peakuuu ¢ MeTaUIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSMHU U COJISIMH) KaK
HOJTBEPXKIEHUE CXOCTBA C HEOPraHUYECKUMU KucioTaMu. Peakuus
sTepuuKanmu u ee 00paTUMOCTh. BiusiHne 3amMecTuTenei B yriaeBogopoIHOM
pajiuKaie Ha CUIy KapOOHOBBIX KUCIIOT.

93.

XHUMHYECKHE CBOMCTBA MNpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT
(peakuuu ¢ MeTalIaMHi, OCHOBHBIMH OKCHUJIJaMHU, OCHOBAHUSIMH U COJISIMHU ) KaK
MMOATBCPIKACHUC CXOACTBA C HCOPTraHNYCCKUMHU KUCIIOTaMMU. PeaKHI/ISI
sTepuduKayy U ee 00paTUMOCTh. BriusiHue 3aMecTuTeNneil B yriieBoJOPOIHOM
pajukale Ha CHTy KapOOHOBBIX KHCIIOT.

94.

HOHy‘ICHI/IC MMPEACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHUCJICHHUC
AJIKAHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbJACTUI0B.

95.

HOHy‘ICHI/IC MMPEACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHUCJICHUC
AJIKAHOB, aJIKCHOB, IICPBUYHELIX CIIUPTOB, AJIBJACTHIOB.

96.

Baxuelimme npezcraBuTeNn KapOOHOBBIX KMCIIOT: MypaBbUHAs!, YKCYyCHas U
6en3oiiHasg. OcOOEHHOCTH XMMHUYECKHUX CBOWCTB MypPaBbUHOM KUCIIOTHI.

97.

Baxuelimme npeacraBuTeNn KapOOHOBBIX KMCIIOT: MypaBbUHAas, YKCYyCHas U
6en3oiiHasg. OcoOOEHHOCTH XMMHUYECKHUX CBOWCTB MypPaBbUHOM KUCIJIOTHI.

98.

Bricime mpenenbHbIe U HepeAeIbHbIe KApOOHOBBIE KHCIOTH. Onmuyeckas
usomepusi. Acummempuyeckuil amom y2nepooq.

99.

[TpumeHeHre KapOOHOBBIX KUCIIOT.

100.

10

[Tpaktuyeckas padota Ned.ITomydeHne yKCyCHOU KHCIOTHI U U3y4EHHE €€ CBOMCTB.

101.

11

O06o0meHue 1Mo Teme «ANbIeruabl U KeToHbl. KapOOHOBBIE KUCTOTHI

102.

12

Pemenue 3amay mo teme «Abaeruibl U KeTOHBI. KapOOHOBBIE KUCTOTHI»

103.

13

Kontponbnast pabora Ne4. Anbneruzsl v keToHbl. KapOOHOBBIE KHCTOTHI

104.

Crnosxnble 3¢upsl U xupbl. CTpoeHHE U HOMEHKJIATYypa CI0KHBIX 3(UPOB.
MesxkaccoBasi H30MepHs ¢ KapOOHOBBIMHU KHcToTaMH. CIIOCOOBI MOTy4eHUs
CIOXHBIX 3¢pupoB. O6paTuMoOCTh peakuuu 3Tepudukanuu. [lpumenenue
CJIO’KHBIX 3(pUpOB B NHUILEBON U MapPIOMEPHON NPOMBIIIJICHHOCTH

RlRRr Rk -

105.

Crnoxwnble 3¢upsl 1 xupbl. CTpOCHHE M HOMEHKJIATYpPa CIIOKHBIX 3(HUPOB.
Me:xxknaccoBast u3oMepust ¢ KapOOHOBBIMU KrcioTaMu. CIIOCOOBI TOTydeHUs
CIOXHBIX 3(pupoB. O6paTuMoCTh peakiuu 3tepuduranuu. [Ipumenenue
CJIO’KHBIX 3(pMpOB B NHUILEBON U MapPIOMEPHON NPOMBIIIJICHHOCTH




106.

JKuphbl kak cioxHbIe 3(OUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCJIOT.
PacTurenbHbie U JKUBOTHBIE )KUPBI, UX cOCTaB. OU3NUECKUE CBOMCTBA KUPOB.
XUMHUYECKUE CBOMCTBA XKUPOB: THIPUPOBAHKE, OKUCIeHUE. ['uaponn3 nim
OMBUICHHE KHUPOB KaK CIIOCOO MPOMBIIUICHHOTO MOTYYSHHSI COJICH BBICIIIUX
KapOOHOBBIX KUCIIOT

107.

JKupsb! kak crokHbIe 3(UPHI TIAUIEPHHA U BBICIINX KAPOOHOBBIX KUCIIOT.
PacTuTenbHbIE U KUBOTHBIE JKUPBI, UX COCTaB. PU3NYECKUE CBONCTBA )KUPOB.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPUPOBAHKE, OKUCICHUE. | uaponns win
OMBUIEHHE XKHUPOB KaK CII0COO MPOMBIIIIEHHOTO MOIY4YEHUS COJIeN BBICIINX
KapOOHOBBIX KHCIIOT

108.

[Tpumenenue »kupoB. MBLTA KaK COJTM BBICIIUX KapOOHOBBIX KUCIOT. Moromue
CBOMCTBA MbLIA.

109.

[Tpaktuyeckas padora NeS. CunTe3 CI0XKHOTO 3upa.

110.

VYrunesoawl. Knaccudukarus yrieBoaoB. @u3ndeckue CBONCTBA U HAXOXK/ICHUE
YIJIEBOJIOB B IPUPOJIE. [ 110K03a KaK aJibJIerHA0CIIHPT.

111.

XVMUYECKUE CBOWCTBA TTIIOKO3BL: ayUIUpOB8aHue, aikuIuposanue, CIupToBOe 1
MOJIOYHOKHCIIO€ OposKeHne. DKCIIEPUMEHTAIBHBIE JOKA3aTeIbCTBA HATTMUHUS
aJbJICTHIHOM U CIIUPTOBBIX Ipynn B riroko3e. [lomyyeHune riroko3bl

112.

XVMHYECKUE CBOKWCTBA TIIIOKO3BL: ayuluposanue, aikuiuposanue, CIupToBOE U
MOJIOYHOKHCII0€ OposKeHHe. DKCIepUMEHTANIbHbIE JOKa3aTeIbCTBA HATMYUS
aJIbJCTUIHON M CIIUPTOBBIX IPYIII B II1I0K03€. [losydenne riokossl

113.

@pykmosa Kak usomep 210ko3vl .Pubosa u dezokcupubosa.

114.

Baxneiimue nucaxapuabl (caxaposa, J1aKmo3sa, Maibmosd), UX CTPOEHUE U
dbusnueckue cBoiicta. [ MaAPOIN3 caxaposbl, JIAKMO3bl, MAlbMO3b.

115.

Baxneiimue nucaxapuabl (caxaposa, J1aKmo3sa, Maibmosd), UX CTPOEHUe U
dbusnueckue cBoiicta. [ MaAPOIN3 caxaposbl, JIAKMO3bl, MAlbMO3bL.

116.

Kpaxmai u nemnono3a kak OM0I0rndeckre NoauMepbl. XUMUYECKUE CBOMCTBA
KpaxMmaia (THApOJIn3, KaueCTBEHHas peakius ¢ HOoJJOM Ha Kpaxmai U ee
pUMEHEHHE JJ11 0OHApYKEHHs KpaxMasa B MPOJIyKTaxX MUTaHUS).

117.

Kpaxmai u nemntosno3a kak 6MoI0rndeckre NoauMepbl. XUMHUYECKUe CBOMCTBA
Kpaxmaja (TUApOoJIN3, KaueCTBEHHAas peaklus ¢ 10JJ0M Ha KpaxMaj U ee
npUMEHEeHHe JJIs1 OOHapYKEeHHUsl KpaxMmalla B IPOJYKTaxX MUTaHUSA).

118.

XHUMHYECKHE CBONCTBA IEIIIFOJIO3EL; ruapoJIns, o6pa30BaHHe CJIOXKHBIX S(I)I/IPOB.
HpI/IMeHeHI/IC 1 Ouosornyeckas POJIb YIIJIECBOOOB. Oxucnenue YIJICBOAOB —
HCTOYHHUK DHCPIUH KHUBBIX OPraHU3MOB. [TousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX
Ha IpUMEpEe all€TaTHOI'O BOJIOKHA.

119.

10

XUMHYECKHE CBOWCTBA LEIITIOI03bI: THAPOIIN3, 00pa30BaHHUE CIOKHBIX I3PUPOB.
[TpumeneHue u 6uoNoruyecKas poib yrieBoaoB. OKUCICHHE YTIEBOIOB —
HCTOYHUK DHEPTUH KUBBIX OpraHu3MoB. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
Ha MpUMepe aleTaTHOTO BOJIOKHA.

120.

11

Wnentuduxanus opraHndeckux coeInHEeHUH.

121.

12

[Mpaktuyeckas pabora Ne6. PemieHue SKCHEPUMEHTAJIbHBIX 3aqad  Ha
pacno3HaBaHHE OPraHUYECKUX BEIIECTB.

122.

13

I'eneTnyeckas CB3b MCKAY KiIaCCaMU OPraHUYCCKUX COeIUHEHMI

123.

14

I'eneTnyeckas CB3b MCKAY KiIaCCaMU OPTraHUYCCKUX COE€IUHEHUI

[EY

124.

15

HpaKTI/ILICCKaSI pa60Ta Ne7. Pemienue SKCIICPUMCHTAJILHBIX 3a/1a4 11O TCME
«['eHeTnmyeckas CBA3b MCKIY KilaCCaMU OpTraHHUYCCKUX COCHHHGHHﬁ)}.

125.

16

00001eHue 1Mo TeMe «YTIIEBOIBI»

126.

17

Penrenue 3amad mo reMe «YIJIEBOIELID)

127.

18

KonTponpHas padora NeS5. YrieBoss




128.

Awmunsl. [lepBuunble, BTOpUUHBIE, TpeTUYHbIE aMUHBL. Kiaccudukaius aMMHOB
10 THUIY YTIE€BOAOPOJAHOrO PaAUKaia U YMCIy aMUHOTPYIIN B MOJIEKYIIE.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MPEEIbHBIX aMUHOB. Du3nueckue
CBOMCTBAa aMMHOB. AMHMHBI KaK OpraHUYECKHE OCHOBAHUS: PEAKIIMH C BOJIOMH,
KHciaoTaMu. Peakuust ropeHus.

129.

Awmunsl. [lepBuunbie, BTOpUYHBIE, TPeTHUHbIE aMUHbI. Knaccudukanus aMuHOB
10 TUITY YTJIEBOJOPOAHOIO PaJuKalla U YUCILy aMUHOTIPYIII B MOJIEKYJIE.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE NPEEIIbHBIX aMUHOB. Du3nueckue
CBOMCTBA aMUHOB. AMMHBI KaK OpraHM4€CKHE OCHOBAHUSA: PEAKLIUU C BOJOH,
KHCJI0TaMu. Peakius ropeHus.

130.

AHWIIMH KaK MPeJICTaBUTENIb apOMaTHYECKUX aMUHOB. CTpOeHNE aHUIIUHA.
[TpuuuHbl Oci1abiieHrs OCHOBHBIX CBOICTB aHUJIMHA B CPAaBHEHUH C aMUHAMU
MPEAEIBHOrO psAta. XMMUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C
KHCJIOTaMHU, OpOMHOM BOJION, OKHUCIICHUE

131.

AHWIIMH KaK MPeJICTaBUTENIb apOMaTHYECKUX aMUHOB. CTpOoeHUE aHWIIUHA.
[TpuuuHbl Oci1abieHNs OCHOBHBIX CBOICTB aHUJIMHA B CPAaBHEHUH C aMUHAMU
MPEAEIBHOrO psAta. XMMAYECKUE CBOMCTBA aHWJIMHA: B3aUMO/ICHCTBUE C
KHCIIOTaMU, OpOMHOM BOJIOH, OKHUCIICHHE

132.

[Tonydyenne aMHUHOB aTKWJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIICHUEM
HUTPOIIPOU3BOIHBIX YIiIeBoAopoaoB. Peakuusa 3ununa. [IpumeHenue aMuHOB B
(dbapmaneBTUUeCKON MPOMBIIIIICHHOCTH.

133.

AHunun Kax colpve 0151 nPou3800Ccmea aHuIUHo8wlx kpacumeineu. Cunmesvl Ha
OCHOBe AHUIUHA.

134.

AmunHokuciaotel. CocTtaB 1 HOMEHKJIaTypa. CTpOoeHHE aMUHOKHUCIIOT.
["'oMonornyeckuit psJi NpeaesIbHbIX aMUHOKUCIIOT. M30Mmepust npedenbHblx
amunoxuciom. OU3NYecKue CBOWCTBA MPEIEIbHBIX AMUHOKHUCIIOT.
AMUHOKHUCIOTHI KaKk aM(pOTEepHbIE OPTraHUYECKUE COCTMHEHHS

135.

AmuHokucnotel. CoctaB 1 HOMeHKNIaTypa. CTpoeHne aMMHOKHCIIOT.
["omonoruyeckuit psii npeaenbHbIX aMUHOKUCIIOT. M30Mmepus npedenvhbix
amunokucaiom. OU3NYECKUE CBONCTBA MPEACIbHBIX aMUHOKUCIIOT.
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKHUE COEAUHEHUS

136.

Cunrtes nentuaos. Ilentuanas cBsa3b. buoornyeckoe 3HaYeHHE G-aMUHOKHUCIIOT.
OO6nacTi npuMeHeHUs] aMHHOKHCIIOT.

137.

10

benku. benku kak npupoansie Ononomumepsl. CocTaB U CTPOCHHE OEIIKOB.
OcHOBHbIE AMUHOKUCIOMDbL, 00pasyouue DeaKu

138.

11

XuMHUECKue CBOICTBA OEIKOB: THAPOIIN3, IeHATypallHsl, KaueCTBEHHbIE
(uBeTHbIe) peakiuu Ha Oenku. [IpeBpaleHust 6€JIKOB MUK B OpraHU3Me.

139.

12

XuMHUECKUe CBOICTBA OEIKOB: THAPOIIN3, IeHATypallysl, KaueCTBEHHbIE
(uBeTHbIe) peakiuu Ha Oenku. [IpeBpaiienus 6eIKOB UMM B OpraHU3Me.

140.

13

buonorudeckne GpyHKIMN OENKOB. JJocmudicenuss 8 u3yyeHuu Cmpoenust u
cunmesa 0enKoe.

141.

14

Aszomcoodepacawue cemepoyurnuieckue coeourenus. Iluppon u nupuoun:
9NEeKMPOHHOE CIMpOeHUe, APOMAMUYeCKUL Xapakmep, paziudue 6 nposieeHuu
OCHOBHbBIX CBOUCME

142.

15

Azomcoodeporcawue cemepoyuriuyeckue coeourenus. [luppon u nupuoun:
91EeKMPOHHOE CIMPOEHUe, APOMAMUYEeCKUL Xapakmep, pasiudue 6 nposaeieHuu
OCHOBHBIX CBOUCME

143.

16

Hyxneunoswvie kucnomel: cocmas u cmpoenue. Cmpoenue Hyknieomuoos. Cocmag
Hykneurosvix kuciom ([[HK, PHK). Ponb HyK1euHO8bIX KUCIOM 8
JHCUZHEOeSTMENbHOCTNU OP2AHUSMOB.

144.

17

Hyxneunosvie kucnomei: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmas
nykaeunosvix kuciom ([[HK, PHK). Ponb HYKeuHOBbIX KUCIOM 8
HCUBHEOEAMENLHOCTNU OP2AHUSMOB.

145.

18

O600611eHNEe IO TeME «A30TCOIepIKAIIIEe OPIraHNIECKUE COSAMHEHUS




146. 19 | Pemenue 3amad o reme «A30TcoAepKaIlie OPraHHIECKUE COSTUHEHUS 1
147. | 20 | KonrponbHas pabota Ne6. A3oTcoaepxaiiie opraHuyeckie COeIMHEHUS 1
148. 1 | BeicokoMouekymsipHble coeAMHEHNsI. OCHOBHBIE IOHATHS BBICOKOMOJIEKYIISIPHBIX 1
COEIMHEHUI: MOHOMED, IIOJTUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPHU3AIIH.
Knaccugukaius noimmepos.
149. 2 | OcHOBHBIE CITOCOOBI MTOJTYYCHHS BEICOKOMOJICKY/ISIPHBIX COCIMHEHHI: pEaKIIuu 1
NOJMMEPHU3AIMH U TIOJIMKOHICHCAIIUH.
150. 3 | OcHOBHBIE CIOCOOBI MOTYYEHUST BHICOKOMOJICKYJIIPHBIX COSIUHEHUHN: PEaKInu 1
MOJMMEPHU3AIMH U TIOJTUKOHICHCAIIHH.
151. 4 | CtpoeHue U CTPYKTypa HOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJUMEPOB OT 1
CTPOEHUs MOJIEKYI1. TepMOIIacTHYHbBIE U TEPMOPEAKTUBHBIE TOJTMMEPHI.
152. 5 | CtpoeHue u CTpyKTypa HOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJUMEPOB OT 1
CTPOEHUs MOJIEKYI1. TepMOIIacTHYHbIE U TEPMOPEAKTUBHBIE TOJTMMEPHI.
153. 6 | Ilposooawue opeanuueckue nonumepul. Komnosummusie mamepuansi. 1
Ilepcnexmugvl UCNONb308aHUSL KOMNOZUMHBIX MAMEPUANO8
154. 7 | Kimaccudukanus BonokoH. CuHTeTHYecKue BojiokHa. [TommdupHbie 1 1
MoJIMaMUHbIC BOJIOKHA, UX CTPOEHHE, CBOICTBa. [IpakTHUeckoe UCIOIb30BaHUE
BOJIOKOH.
155. 8 | Knaccudukanus Bonokon. Cunrernyeckue BojokHa. [lonusdupHsie u 1
NOJIMaMHUTHBIE BOJIOKHA, UX CTPOEHHE, CBOKCTBA. [IpakTHyeckoe ucroib30BaHme
BOJIOKOH.
156. 9 | Cunmemuueckue naenku: u30aayust O NPOBOO0S, MeMOPAHbBL OJisl ONPECHEHUs. 1
600bl, 3aUjUMHbLE NIEeHKU OJis1 A8MOMOOUNel, NIACMbIPU, XUPYPIUYECKUe NOBA3KU.
157. | 10 | Ilpaktuueckas padota Ne8. PacrozHaBaHKe I1aCTMACC M BOJIOKOH. 1
158. | 11 | Hoswvie mexuonocuu oanvhetiue2o coBepuIeHCMBEO8AHUSL NOIUMEDHBIX 1
mMamepuanos.
159. 12 | O606menue o Teme «BBICOKOMONEKYISPHBIE COSTUHEHUS 1
160. 13 | Pemenue 3amau 1o remMe «BBICOKOMONEKYISPHBIE COSTUHEHUS 1
161. | 14 | OGoOmeHue Mo Kypcy OpraHMuecKol XUMUU 1
162. | 15 | OGoOmeHue Mo Kypcy OpraHMuecKol XUMUU 1
163. | 16 | UroroBoe TecTupOBaHHE. 1
164. 1 | Xumus u Ku3Hb. XUMHS B 9KOJIOTHsI. XUMHYECKOE 3arps3HEHNE OKPYKaIOIIEH 1
cpensl U ero nocaenctsus. Oxpana ruapochepsl, TOYBbI, aTMochepsl, GIOPHI U
(dayHBI OT XMMHUYECKOTO 3arpsi3HEHHUS.
165. 2 | IlpompbliieHHas opranuyeckast XuMusi. CoIpbe AJ1s1 OpraHuyecKon 1
IPOMBITIIICHHOCTH. [Ipo6ieMa 0TX010B ¥ MOOOYHBIX MPOTYKTOB.
166. 3 | Haubonee kpynmHOTOHHa)KHBIE IIPOU3BOJCTBA OPIrAHUYECKUX COETUHEHHH. 1
167. 4 | XuMus 1 cenbcKoe xo03s1cTBo. Oprannueckue ynoopenus. CpeacTsa 3amuThl 1
pacTEHUN.
168. 5 | XuMmus u 3q0poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHbBI, MUHEPAJIbHbBIE 1
BO/IbI. [Ipo0embl, CBSI3aHHBIE C TPUMEHEHHEM JIEKapPCTBEHHBIX MPEmapaToB.
Xumus B MeauimHe. PazpaboTka exapcTB. XUMHUYECKUE CEHCOPBHI.
169. 6 | Bpeauble npuBBIYKY U (DaKTOPHI, pa3pylIaiomue 310pOBbe (KypeHue, 1
yIOTpeOICHUE AKOTOJIsI, HAPKOMAHHS).
170. 7 | PaumonansHoe uranue. [Tumessie 1o0aBku. OCHOBBI MUIIEBON XUMHUH. 1
VYuebHo-TemaTrueckuii mian 11 xmace (170 gacos)
No HaunmenoBanue pasnena KomnuectBo | Teopetnu | IIpaktuu | KoHtpon
TEMBbI/ 4acoB €CKHe ecKue bHBIC
pasznena 3aHSATHUSL | 3aHATHS | 3aHATUS
1 Teopernueckrne OCHOBbI XUMUU 99 21 ) 1
CtpoeHue BelecTBa
2 XUMHYECKUE PeaKIUn 20 18 1 1
3 JlucriepcHbIe CUCTEMBI 21 19 1 1




Peakuuu B pacTBOpax 3JIEKTPOJINTOB

OKHUCIIUTEHHO-BOCCTAHOBUTEILHEIE
peakuu

19 18 -

OCHOBBI HEOPTaHUYECKON XUMHHU 65 61 3

N

XUMHUSA ¥ KU3Hb 23 20

Hroro 170 157 7

Ok -

Temarnueckoe maHupoBanue no xumuu 11 kmace
(170 gacoB)

Neri/it

Ne
ypoka

Coneprxanue ypoka

Ko
4-0B

Crpoenue BeniectBa. CoBpeMeHHast MOZIENb CTPOEHUS aToMa. Jlyanusm
JJIEKTPOHA.

Keanmoevie uucna. Pacripenenenue dJI€KTPOHOB 110 SJHEPIETUYECKUM YPOBHSAM B
COOTBETCTBUU C IIPUHIUIIOM HaUMEHBILIEH YHEPTUH, TPaBUIIOM XyHJa U
npuHuunom Ilaymm

Keanmoevie uucaa. PacripeneneHue 3J€KTPOHOB 110 JHEPIETUUECKUM YPOBHSM B
COOTBETCTBUU C IPUHIIUIIOM HAMMEHBUIEH SJHEPIUH, IPABWIOM XyH/AA U
npuHuunom Ilaynu

OCOoOEHHOCTH CTPOCHUS SHEPTETUYECKIX YPOBHEH aTOMOB d-3JIEMEHTOB.
OnekTpoHHas KoHHUrypanus aroma. Kinaccudukanus XMMUYecKuX JIEMEHTOB (S-,
p-, d-aeMeHTHI).

OCoOEHHOCTH CTPOCHUS SHEPTETUYECKIX YPOBHEH aTOMOB d-3JIEMEHTOB.
OnekTpoHHas KoHHUrypanus aroMma. Kiaccupukanus XMMUIECKUX JIEMEHTOB (S-,
p-, d-aeMeHTHI).

OcHoBHOE U BO36y>KI[eHHLIe COCTOSIHHSI aTOMOB. BajieHTHBIE OJICKTPOHBI.

[Iepnoanueckas cuctema xuMudeckux ieMeHToB /[.M. Menneneesa.
®usnueckuit cmeicl Ilepuonnueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB M UX COEAMHEHUH 110 IEpUOAaM
U TPYIIIaM.

[Iepnoanueckas cuctema xuMudeckux ieMeHToB /[.M. Menneneesa.
®usnueckuit cmeici Ilepuonnueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX COCJUHEHUN 110 Nepruoaam
U TPYIIIaM.

MupoBo33peHYEeCKOe U HaydHOE 3HaueHue [lepuoaudeckoro 3akoHa
J.M. Menneneesa. [Ipoenoswt J].H. Menoeneesa. Omkpvimue HO8bIX XUMUYECKUX
9/1eMEeHMO8.

10.

10

SHCKTpOHHaH npupona XUMHYECKON CBSI3H. 3HeKTp00TpI/II_IaTeJ'ILHOCTL.

11.

11

KoBanenTHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MBbI 00pa3oBaHus (OOMEHHBII
U JIOHOPHO-aKIIETITOPHBIH).

12.

12

KoBanenTHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MBbI 00pa3oBaHus (OOMEHHBII
U JIOHOPHO-aKIIETITOPHBIH).

13.

13

HNouuag cBsa3p

14.

14

Meramnuyueckas CBI3b

15.

15

Bonopoanas cBsizs. MesicmonexynapHule 83aumo0eticmausl.

16.

16

Kpucrammmyeckue n amop(HbIe BelecTBa

17.

17

THunbl KPUCTAITMYECKUX PEUIETOK (aTOMHAas, MOJIEKYJIIpHAasi, HOHHAS,
MeTaJITNYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJUIMYECKON PEIIETKH

A I I




18. 18 | Tunsl KPUCTAITMYECKUX PEUIECTOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAS, 1
MeTaJuIn4ecKas). 3aBUCUMOCTb (DU3MYECKHX CBOWCTB BEILIECTBA OT THIIA
KPHUCTAJUIMYECKON PEIIETKH

19. 19 | Ilpuunnsl MHOTOOOpa3us BeniecTB. COBpEMEHHBIE MTPEACTABICHHUS O CTPOCHUU 1
TBEPABIX, KUJKUX U Ta3000pa3HbIX BEUIECTB. JKuokue Kpucmaiiol.

20. 20 | [IpuumHBl MHOTO0Opa3us BemiecTB. COBpEeMEHHBIE TTPEICTABICHHS O CTPOCHHUH 1
TBEP/IBIX, XKUJIKUX U Ta3000pa3HBIX BEIIECTB. KuoKue Kpucmaiol.

21. 21 | O6o6menue mo Teme «CTpoeHUE BEIIECTBAY» 1

22. 22 | KontponbHas pabora Nel. CtpoeHue BemecTa 1

23. 1 XHMHYECKUE peakliuy. 'oMOreHHbIE U FeTEPOreHHbIE peakLun 1

24, 2 CKOpOCTh peakiuu, €e 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB: IPUPOIBI 1
pearupyoonux BeecTB, KOHIEHTPAI[MH PEarupyroIuX BEIIeCTB,
temneparypoi(npaBuio Bant-T'odda), mnomaayn peakiinoHHONH TOBEPXHOCTH,
HAJINYHS KaTalIn3aTropa

25. 3 CKOpoOCTb peakiuy, €e 3aBUCUMOCTh OT PAa3JIMYHBIX (PaKTOPOB: MPUPOIBI 1
pearupyromunx BenecTB, KOHIIEHTPAIIUH PEarupyrollnX BEIIeCTB,
temneparypoi(npaBuio Baut-T'odda), mnomaan peakinoHHONH TOBEPXHOCTH,
HAJINYHS KaTalIn3aTropa

26. 4 DHeprusi akTUBaUUU. AKmusuposannwvlli kKomniexc. Katannuzaropsl U KaTanus. 1
Poub kaTanu3aTopoB B IpUPOAE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

27. 5 [IpakTudeckas padora Nel. MccnenoBanve BIUSHUS pa3TuIHBIX (PAKTOPOB Ha 1
CKOPOCTh XUMHUYECKOM PEeaKIiu.

28. 6 | llonamue 06 sumanvnuu u s3umponuu. Suepeusi I uboca. 3akon 'ecca u 1
CJICZICTBUS U3 HETO.

29. 7 TIousmue 06 snmanvnuu u sumponuu. Inepeus I'uboca. 3axoun ['ecca u 1
CJICZICTBUS U3 HETO.

30. 8 Temnnoble 3pPEKThl XUMHUUECKUX peakuil. TepMOXUMUYECKHE YPABHEHHUSL. 1

31. 9 TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMuyeckre ypaBHEHHSI. 1

32. 10 | Pacuers! TemmoBoro 3dexra peakuu. 1

33. 11 | Pacuers! TemnoBoro 3¢ ¢pexra peakium. 1

34. 12 (O6parumocTh peakiuii. XUMHUECKOE PABHOBECHE 1

35. 13 (OOpatumocTs peakiuii. XuMHUECKOE pPaBHOBECHE 1

36. 14 | CmemieHne XUMUYECKOTO PaBHOBECHS MOJ] IEUCTBUEM PA3INYHBIX (PAKTOPOB: 1
KOHIIEHTPALUN peareHTOB WM MPOJIYKTOB PEaKIUH, JaBJIEHUs, TEMIIEPaTyphbl.

Pors cMmenieHnst paBHOBECHS B TEXHOJOTHUECKUX MPOIIeccaXx.

37. 15 | CmemnieHne XUMUYECKOTO PaBHOBECHS MOJ] IEHCTBUEM PA3INYHBIX (PAKTOPOB: 1
KOHIIEHTPALMU peareHTOB WM MPOJIYKTOB PEaKIH, JaBJICHUs, TEMIIEPATyphbl.

Pors cMmeneHnst paBHOBECHST B TEXHOJIOTHUYECKUX TPOIIeccax.

38. 16 | Pacuersl MmaccoBo¥i 0H (MacCchl) XHMUYECKOTO COSTMHECHUS B CMECH. 1

39. 17 PacueTsr MaccoBoii 10511 (MAcChl) XUMUYECKOTO COSUHEHHUS B CMECH. 1

40. 18 | O6oOmieHne Mo TeMe «XUMHUECKUE PEaKIHI» 1

4]. 19 | O606meHue 0 TeMe «XUMUUYECKHUE PEaAKITII 1

42. 20 | KonrponbHas padora Ne2. XuMHU4YecKre peakiuu 1




43. 1 HucniepcHbie cucteMbl. Kontouonvle cucmemwl. VICTHHHBIE paCTBOPHI 1
44, 2 PactBopenue kak ¢puznko-xumuueckuii npomecc. CriocoObl BeIpaKeHUs 1
KOHIIEHTPAIlUU pacTBOPOB: MaccoOBas 10JIsl PACTBOPEHHOI'O BEIIECTBA, MOJIAPHASL
U MOIANbHAA KOHYenmpayuu. Tump pacmeopa u mumposanue
45, 3 PactBopenue kak pu3uko-xumMudeckui mpouecc. CriocoObl BRIpaKeHUs 1
KOHIICHTPALMH PACTBOPOB: MAaccoBast JOJsl PACTBOPEHHOTO BELIECTBA, MOIAPHAA
U MonsAnbHasA KoHyenmpayuu. Tump pacmeopa u mumposanue
46. 4 CnocoObI BeIpaKeHHST KOHIICHTPAIIMKM PaCTBOPOB: MaccoBasi 10JIsl pacTBOpeHHOTo | 1
BEILIECTBA, MONAPHASA U MOJANbHAA KOHYeHmpayuu. Tump pacmeopa u
MUmpogaHue
47. 5 Pacuetsl MaccoBo# i 00EMHOM JJOJU BBIX0]1a TIPOAYKTA PEAKITHH OT 1
TEOPETUUYECKH BO3MOXKHOTO.
48. 6 | Pacuersl MaccoBoii MM 0OBEMHOM JIOIH BBIX0/1a MPOYKTA PEAKLIUU OT 1
TEOPETUUYECKH BO3MOXKHOTO.
49, 7 Peakiuu B pacTBOpax AJIEKTPOJIUTOB 1
50. 8 Peakmuu B pacTBOpax 3JIEKTPOJIUTOB 1
51. 9 KadecTBeHHBIC peaklini Ha HOHBI B pacTBOPE. 1
52. 10 | KauecTBeHHBIC peaKIIMN Ha HOHBI B PacTBOPE. 1
53. 11 | KucinoTHO-OCHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AM(POTEpHOCTh 1
o4, 12 | KucnotHo-0oCHOBHBIC B3aUMOJICHCTBUS B pacTBOpax. AM(OTEPHOCTH 1
55. 13 | Honnoe npoussedernue 600vl. Booopoouwiii nokazamens (pH) pacmeopa. 1
56. 14 | T'maponus cosei. 1
57. 15 | I'mpponus comneil. 1
58. 16 | 3nadenue ruaposH3a B OMOIOrHYECKIX OOMEHHBIX Tporeccax. [Ipumenenue 1
TUAPOIIN3a B TPOMBIIIJICHHOCTH.
59. 17 | [Ipaktuueckas padora Ne2. KauecTBeHHbIE peakliii Ha HEOPraHUYECKHE 1
BEIIIECTBA U MOHBI.
60. 18 | Pacuetsl macchl (00beMa, KOJTHMUECTBA BEIIECTBA) TPOAYKTOB PEAKIIHH, €CITH 1
OJIHO M3 BEIIECTB AaHO B U30BITKE (MMEET MPUMECH).
61. 19 | O6oOmenue no Teme «Peakiuu B pacTBOpax 3JIEKTPOIUTOB 1
62. 20 | OGoOmenue mo Teme «Peakiuy B pacTBOPAx JIEKTPOITUTOBY 1
63. 21 | KonrponbHas padora Ne3. Peakiiuu B pacTBOpax 3JIEKTPOIUTOB 1
64. 1 OKHUCIATENEHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJIE, PONU3BOJICTBEHHBIX 1
npoleccax U KHU3HEASSITeIbHOCTH OPraHU3MOB
65. 2 OxucaumenbHo-60CCMan08UMeENbHbIUL nomeHyuan cpeovl. /fuacpamma I1ypoo. 1
66. 3 Mertoa 31eKTpoHHOTO OanaHca. 1
67. 4 MeTo1 35IeKTPOHHOTO OajaHca. 1
68. 5 Meton annexmponno-uonno2o 6ananca. 1
69. 6 Merton snexmponno-uonHo2o 6ananca. 1
70. 7 [ToBenenue BemecTB B cpefax ¢ pa3HbIM 3HaUYeHHeM pH. 1
71. 8 l'anpBanmyeckuil aneMeHT. XMMUYECKUE UCTOYHUKH TOKA. 1




72. 9 CmanoapmHuulii 6000poOHbLL 21eKmpod. CMmaHOapmublil 91eKmpOoOHbIL 1
nomenyuan cucmemvl. Pao cmanoapmmubvix 21eKmpooOHbiX NOMEHYUAaI08.

73. 10 | Hanpasnenue okuciumenbHo-60CCMAHOBUMENLHBIX PeaKyUll 1

74. 11 | Hanpaenenue okuciumenbHo-60CCMAHOBUMENLHBIX PEAKYULL 1

75. 12 | DaekTposu3 pacTBOPOB M PACIIABOB COJICH. 1

76. 13 | DnekTponu3 pacTBOPOB U PACILIIABOB COJICH. 1

77. 14 | IIpakTHyecKoe MPUMEHEHHUE ICKTPOIN3a ISl TIOTYyUCHHUS IETOYHBIX, 1
IEJI0YHO3EMENTBHBIX METAJUIOB M ATIOMUHUSL.

78. 15 | Koppo3us MeTanioB: BUABI KOPPO3HH, CIOCOOBI 3alIUTHl METAJUIOB OT KOppo3uu. | 1

79. 16 | Pacuersl Mmaccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOJAYKTA pEaKkiuu, eciu ogHo | 1
U3 BEIIECTB JIaHO B BHUJIE PACTBOPA C ONpPEAEIEHHON MacCcoBOM JoJei
pPacTBOPEHHOTO BEIECTBA.

80. 17 | O606menue no reme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI 1

81. 18 | O6o06menue mo TemMe «OKUCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINN) 1

82. 19 | KontpomabHas pa6ora Ne3. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKLIUU 1

83. 1 OcHoBbl Heopranuyeckoil xumuu. OO11as XapakKTepUCTUKA AIEMEHTOB |A 1
TPYNIBL

84. 2 Oxcuapl ¥ nepOKCHIbl HATpUs U Kanus. PacriozHaBaHre KaTHOHOB HAaTpUsl U 1
kanusi. Conu HATpus, Kalusl, UX 3HAUYCHUE B IPUPOJIE U KU3HU YeJIOBEKa

85. 3 OKkcH/IBI ¥ IEPOKCH/IBI HATPUS U Kaiusi. Pacrio3sHaBaHWe KaTHOHOB HATPHSI U 1
kanusi. Conu HATpus, Kanusl, UX 3HAUYCHUE B MPUPOJIC U KU3ZHU YETIOBEKA

86. 4 OO0mras xapakrepucTika 31eMeHToB ||A-rpymnmsl. 1

87. 5 O61as xapaktepuctuka 3aemMeHToB ||A-rpynns. 1

88. 6 Conu KanpLys U MarHus, UX 3Ha4eHUE B IPUPOJE U KU3HU YEJIOBEKa. 1
Kecmkocms 600vl U cnOCOObL ee yCmpaHeHus.

89. 7 Conu kanplys U MarHusi, UX 3Ha4YeHUE B IPUPOJE U KU3HU YEIIOBEKA. 1
JKecmrxocmb 60061 u cnocobwl ee ycmpaHeHus.

90. 8 OO6uras xapakrepuctika siaemMeHToB |HIA-rpynmsl. 1

91. 9 Komnnexcnuvle coeounenus antomunus. Anomocuruxamol. 1

92. 10 | Komnnekchvie coeOunenus antoMunus. Anomocuiukamol. 1

93. 11 | Meramnsl IB—II1B-rpynn (Menp, uusk). OcoOenHocTH cTpoeHus atomMoB. O6mme | 1
dbuznueckue u xumudeckre cporcta. [lonyuenue u npumernenne. OKCUIbI U
THJIPOKCHUJIBI ITHX METAJUIOB, 3aBUCUMOCTh HX CBOMCTB OT CTEIICHU OKHCIICHUS
aneMeHTa. BaxkHenme cou.

94. 12 | Meramst IB-1IB-rpynm (mens, nuak). OcobeHHOCTH cTpoeHus aToMoB. Oomme | 1
buznueckue u xuMudeckue cBoicTra. [lonydyenue u npumeHerne. OKCUIBI U
THJIPOKCHUJIBI ITHX METAJUIOB, 3aBUCUMOCTh HX CBOMCTB OT CTEIICHU OKHCIICHUS
aneMeHTa. Baxuenme cou.

95. 13 | Metamst IB-1IB-rpynm (mens, nuak). OcobeHHOCTH cTpoeHus aToMoB. Oomme | 1
buznueckue u xumudeckue cBoicTra. [lonydenue u npumeHerne. OKCUIIBI U
THIPOKCHUJIBI ITHX METAJUIOB, 3aBUCUMOCTh HX CBOMCTB OT CTEIICHU OKHCIICHUS
aneMeHTa. Baxuenme coiu.

96. 14 | MetaueVIB-VIIB-rpynm (xpom, mapraneir). OcoOeHHOCTH CTpOeHUS aTOMOB. | 1

OO6mue ¢puznueckre U XuMudeckue cBorcTa. [lonydeHne u mpuMeHeHHE.
OKCHUIBI U TUAPOKCUBI 3TUX METAIOB, 3aBUCUMOCTb UX CBOMCTB OT CTEIEHU
OKHcCJIeHMS 3y1eMenTa. BaxkHermme conu. OKUCIIMTEIbHBIE CBOMCTBA COJICH
XpOoMa B BBICIIIEH CTENIEHU OKUCTIEHUA. KomnieKkcHble coeOuHenUsi Xpomd.




97. 15 | MetaueVIB-VIIB-rpynm (xpom, mapraneir). OcoOeHHOCTH CTpOeHUs aTOMOB. | 1
Ob6ume puznyeckre 1 XuMHUIeckue cBoiicTpa. [loayueHne u npuMeHeHue.
OKcuapl ¥ THAPOKCH/IBI 3TUX METAJNIOB, 3aBUCUMOCTh UX CBOWCTB OT CTENEHU
OKHCJIEHHU 2J1eMeHTa. Baxknelimue conu. OKMCIUTENbHBIE CBONCTBA COJIEH
MapraHiia B BbICHICH CTENEHU OKHCIICHUS

98. 16 | MeramsVIB-VIIB-rpynn (xpom, mapraner). OcobenHocTd cTpoeHust atoMoB. | 1
Ob6mue ¢pusznyeckre U xuMudeckue cporcta. [lonyuenue u npumMeHeHHe.
Oxcubl ¥ THIPOKCHIBI 3THX METAJNIOB, 3aBUCUMOCTh X CBOMCTB OT CTETIICHU
OKHCIIeHUs 31emMeHTa. Baxunenmme conu. OKUCIUTENbHbBIE CBOWCTBA CONIEH
Maprasia B BHICIICH CTEIIEHH OKUCIICHUS

99. 17 | IIpaktudeckas padora Ne3. PemeHne 3KCIEpUMEHTANBHBIX 33/1a4 110 TEME 1
«MeTtaybly.

100.| 18 | Pacdersl Macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOIYKTA peaKluu, eciii oqao | 1
U3 BEIIECTB JIaHO B BHUJIE PACTBOPA C ONpPEAEIEHHON MacCcoBOM JoJei
pPacTBOPEHHOTO BEILIECTBA.

101.| 19 | OOmas xapakTepuctuka meMeHToB |V A-rpynmnel. CBoiicTBa, MOMydeHUE U 1
npuMmeHnenue yris. CUHTe3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBIIUICHHOCTH. .

102.| 20 | OOmas xapakTepuctuka meMeHToB |V A-rpymnmnel. CBoiicTBa, MOTydYeHHE U 1
npuMmeHnenue yris. CUHTe3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBIIUICHHOCTH. .

103.| 21 | AKTUBHUPOBAHHBIN Yroib Kak aacopoent. Hanocmpykmypul. Muposvie 1
docmudiceHus 8 ob1acmu co30anusl HAHOMAMmMepuaios

104.| 22 | Dnexmponnoe cmpoenue Monekyivl yeapHozo 2asa. Ilonyuenue u npumenenue 1
yeapuozo 2aza. buonorndeckoe aeiictBue yrapHoro ra3a. KapOuasl kanbims,
QITIOMUHUS | Kele3a.

105. 23 | Dnexmponnoe cmpoenue MoneKyvl yeaprno2o 2asa. llonyyenue u npumenerue 1
yeapHoeo eaza. buonornyeckoe aecTBue yrapHoro raza. Kapouapl kanbius,
IIOMUHUS U XKelle3a.

106.| 24 | KapOoHaTsl U TUAPOKAPOOHATEL. Kpy2ogopom yenepoda 6 HeuBoll u HeHCUsoll 1
npupode. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH

107.| 25 | KapOoHaTsl U TuapOKapOoOHATEL. Kpy2ogopom yenepooa 6 JHeuboll u HelCUusoll 1
npupode. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH

108.| 26 | dusnyeckue U XUMUYECKHE CBOWCTBA KpeMHHMsI. CHUJIaHbI U CHITULIHIBL. 1

109.| 27 | dusnyeckue U XUMUYECKHE CBOWCTBA KpeMHHMsI. CHUIaHbI U CHITULIHIBL. 1

110.| 28 | Oxcun kpemuus (IV). KpemuueBsie Kucnotsl u ux conu. Cunmkarapie MuHepansl | 1
— OCHOBA 3€MHOH KOpBI

111.| 28 | Oxcun kpemuus (IV). KpemuueBsie Kucnotsl v ux conu. Cunukaraple MuHepansl | 1
— OCHOBA 3€MHOM KOPBI

112, 30 | OOmas xapakTepucTtuka 3meMeHToB VA-rpynmnsl. Hutpuasl. KauecTBennas 1
peakiys Ha HOH aMMOHHUSI.

113.| 31 | OOmas xapakTepucTuka 3meMeHToB VA-rpynmnsl. Hutpuasl. KauectBennas 1
peakiys Ha HOH aMMOHHUSI.

114. 32 | A30THas KMCIIOTa KaK OKHCIUTENb 1

115.| 33 | A3oTHas KHCIIOTa KaK OKHCIUTENh 1

116. 34 | A3oTHas KMCIIOTa KaK OKHCIUTENb 1

117.| 35 | Hurpartsl, ux pu3ndecKre 1 XUMHUECKUE CBOMCTBA, IPUMEHEHHE. 1

118.| 36 | Hurpartsl, ux ¢puznyeckre ¥ XUMHUECKUE CBOICTBA, IPUMEHEHUE. 1

119.| 37 | Hutpatsl, ux ¢puzndeckue 1 XUMHUECKHE CBOMCTBA, MPUMECHCHHE. 1

120.| 38 | CoiicTBa, nonyueHue u npumerenue gocgpopa. DochuH. 1




121.| 39 | CgoiicTBa, nomyuenue u npumenenue pochopa. dochun. 1

122.| 40 | ®ocdopubie u noaudochopHbie KUCTOTHL. bruomornueckas pois GpochaTos. 1

123.| 41 | ®ochopubie u noaudochopHbie KUCTOTH. bruomornueckas poib ¢ocdaTos. 1

124.| 42 | OOmas xapakTepucTuKa 31eMeHTOB VIA-Tpymnmsl. 1

125.| 43 | OGmas xapakTepucTuKa 3JIeMEeHTOB V | A-TpyTIib. 1

126.| 44 | OcoOble cBOICTBAa KOHIIEHTPUPOBAHHON CEpHON KUCIOTHI. KayecTBeHHBIE 1
peakiuu Ha CynbduI-, CYyITb(OUT-, U CYIb(AT-HOHBI.

127.| 45 | OcoOble cBOICTBAa KOHLIEHTPUPOBAHHOM CEpHON KUCIOThI. KauecTBeHHBIE 1
peakiuu Ha CyinbGuI-, CYyITb(UT-, U CYIb(AT-HOHBI.

128.| 46 | OcoOble cBOICTBAa KOHIIEHTPUPOBAHHON CEpHON KUCIOTHI. KauecTBeHHBIE 1
peakiuu Ha CynbduI-, CYyITb(OUT-, U CYIb(AT-HOHBI.

129.| 47 | O6mas xapakrepuctuka meMeHToB VIIA-rpynmsl. Ocobennoctu xumuu ¢propa. | 1

130.| 48 | Obmas xapakrepuctuka 31emMeHToB VIIA-rpynmnsl. Ocobennoctu xumuu ¢propa. | 1

131.| 49 | I'aJoreHOBOAOPOIBI U UX MOJIyYeHHUE. | aIoreHOBOAOPOIHBIC KHCIOTHI M UX cond. | 1
KauecTBeHHBIE peaKIiy Ha TaJlOTeHU-HOHBI.

132.| 50 | I'aoreHOBOAOPOIBI U UX MOJIyYCHUE. | aI0reHOBOAOPOIHBIC KHCIOTHI M UX cond. | 1
KauecTBeHHBIE peaKIiy Ha TaJlOTeHU-HOHBI.

133.| 51 | Kucnopoacoaepskane COeTMHEHHS XJI0pa. 1

134.| 52 | Kucnopoacoaepskane COeTMHCHHS XJI0pa. 1

135.| 53 | IlpumeHeHHE rajoreHOB U MX BaKHEHIINX COCTMHEHUH. 1

136.| 54 | Pacuyersl 00BbEMHBIX OTHOIIEHUH ra30B MPH XMMUYECKUX PEAKIIUSAX. 1

137.| 55 | Pacyersl 00bEMHBIX OTHOIICHUH ra30B MPH XUMHYECKUX PEAKIIUSIX. 1

138.| 56 | Bracopoousie eazvl. Ilpumenenue 61a20pooubIX 2a308. 1

139.| 57 | 3akoHOMEpPHOCTH B H3MEHEHUH CBOIMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX 1
COEZIMHEHUH, BBICIIUX OKCHJIOB U THJPOKCHU/IOB.

140.| 58 | 3aKOHOMEpPHOCTH B U3MEHEHHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOTHBIX 1
COCIIMHEHUH, BRICIIUX OKCHJIOB U THPOKCHJIOB.

141.| 59 | Ilpaktuueckas padota Ned. PemeHre sSKCIepUMEHTAIBHBIX 33/1a4 110 TeMe 1
«Hemerayby.

142.| 60 | UneHTnduKamms HeOpraHUIECKUX BelecTB U MOHOB. [IpakTudeckast padora Ne5. | 1
W nenTudukaiysi HeOPraHM4eCKUX COeTUHEHUH.

143.| 61 | PacueTbl 0Ob€MHBIX OTHOIICHHUI ra30B MMPH XUMUYECKUX PEAKITHIX. 1

144, 62 | Pacuerbl 0Ob€MHBIX OTHOIIEHHI ra30B MPU XMMUYECKUX PEaKIHUIX. 1

145.| 63 | O6o6menue no teme «Hemeramis» 1

146.| 64 | O6o6menue no teme «OCHOBBI HEOPTAHUYECKON XUMHUIY 1

147, 65 | KonTtpomnbHas padota Ned. OCHOBBI HEOPTaHHUECKOW XUMUHU 1

148. 1 XuMmus 1 ku3Hb. Haydnbie MeTopl TO3HaHUS B XUMUH. VIcTOUHMKH XuMHYeckon | 1

nHpopmaruu. [Touck nadopmaruy Mo Ha3BaHUAM, HACHTHHUKATOPAM,
CTPYKTYPHBIM (hopMynaM. XUMHUUECKUH aHAIU3, CHHTE3, MOJICIIMPOBAaHUE
XUMHYECKHX TPOIIECCOB U SIBICHUH KaK METOJIbI HAYYHOTO ITO3HAHHUS.
Mamemamuueckoe mooenuposanue npocmpancmeeHH020 CMpoeHUsi MOLEK)/l
opeanuyeckux eeujecms. CogpemeHHble PU3UKO-XUMUYECKUEe MemOoObl
YCMAHOBIeHUs COCIMABA U CIPYKMYPbl 8eUyeCms.




149.| 2 Xumus u 310poBbe. JIlekapcTBa, hepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpaJbHbIE | 1
BOJibL. [Ipo0seMbl, CBS3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHBIX MpenapaToB.

150.| 3 Bpenubie nmpuBbIuky U (PaKTOPHI, pa3pymiaronme 310poBbe (KypeHue, 1
yIoTpebICHHE AIKOTOJIsI, HAPKOMAHHUS).

151, 4 Paumonansnoe nutanue. [lumessie 1o6aBku. OCHOBBI MUIIEBON XUMHH. 1

152.| 5 Xumus B MmeauinHe. Pa3zpaboTka nexkapcTB. XUMHUYECKUE CEHCOPBI. 1

153. 6 XuMHS B TOBCEIHEBHOM XM3HUA. MOIOIITHE U YUCTAIINUE CPEACTBA 1

154, 7 CpencTBa TMYHON THTMEHBI 1 KOCMETHUKH 1

155.| 8 PenennenTsl, nucektuimapl.I lpaBuia 6e3omacHoi pabOTHI C €IKUMU, TOprouumMu | 1
Y TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHUMUHU

156.| 9 XHUMHS U CEIIbCKOE X03MCTBO. MUHEpaIbHBIC U OPTaHUYECKHUE YAOOPCHHUSI. 1
CpezcTBa 3alllUThl paCTEHUM

157, 10 | Xumus B npoMbInuieHHOCTH. OOIIMe MPEeICTaBICHUS O TPOMBIIIICHHBIX 1
croco6ax Moy4yeHus: XUMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOICTBA
aMMHaKa, CEpHON KHCIIOTHI).

158. 11 | IlpowmsinuieHHas opranuyeckas Xumus. CeIpbe A7l OPraHuYeCcKOM 1
npoMmbIuieHHOCTH. [Ipo6iema 0TX010B U MoOoUHBIX poayKToB. Hanbonee
KPYIHOTOHHAXXHbIE TPOU3BOJICTBA OPTaHUYECKUX COCTUHEHUI

159.| 12 | Yepnas u userHas metauryprus. CTEKIO ¥ CHIIMKATHAS IPOMBIIUICHHOCTb. 1

160.| 13 | Xumus u sHepretuka. [IpupoiHbie HCTOUHUKH YTIeBO10poaA0B. [Ipupoausii u 1
HOITYTHBIA HEPTSIHOHN ra3bl, UX COCTaB M MCIOJIH30BAHNE

161.| 14 | CocraB He(dtu u ee nepepadorka. Hedrempoaykrsl. OxktaHoBoe uncio 6ensuna. | 1
Oxpana oKpy>Karouien cpesl npu HedrenepepadoTKe U TPAHCIIOPTHPOBKE
He(TENPOAYKTOB. AJIbTepHATUBHBIC HICTOYHUKHU SHEPTUU.

162.| 15 | Xumus B crpoutenbeTBe. Llement. beton. [Ton6op onTuManbHBIX CTPOUTENBHBIX | 1
MaTepHaJiOB B MPAKTUYECKOHN JI€ATEIIbHOCTH YeIOBEKa

163.| 16 | Xumwus u 3koj0rus. XUMHYECKOE 3arps3HEHNE OKPYKAOIIEH CPEJIbl U €T0 1
nociaencteust. Oxpana rugpocdepsl, IOUBbI, aTMOchepbl, GIopsl U payHbI OT
XUMHYECKOTO 3arpsi3HEHHS

164.| 17 | Ilpaktuueckas pabota Ne 6. ['eHeTnueckas CBA3b MEXIY KilaccaMu 1
HEOPraHMYECKUX BEUIECTB.

165.| 18 | Ilpaktmueckas pabota Ne 7. 'eHeTudeckas CBsI3b MEXKy K1accaMu 1
OpPraHUYECKUX BEIIECTB.

166.| 19 | CucremaTu3anus u 0000IIEHIE 3HAHUH 110 KypCYy XUMHH 1

167.| 20 | CucremaTu3anus u 0000IIEHNE 3HAHUH 110 KypCYy XUMHH 1

168.| 21 | CucremaTu3anus U 0000IIEHIE 3HAHUH 110 KypCYy XUMHH 1

169.| 22 | UroroBast KOHTpOJIbHAS paboTa MO KypCy XUMHH 1

170.| 23 | AHanu3 KOHTPOJIBLHOW PAOOTHI. 1
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