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1. HJIaHI/IpyeMble PeE3yJbTaThbl 0OCBOCHUS IIPEAMETA

JINYHOCTHBIE pe3yabTaThl

1) Poccuiickas rpaxaaHckas HAEHTUYHOCTb, MATPUOTU3M, YBaKEHUE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH nepes, Ponunoii, ropaoctu cBoro PoanHy, nporuioe 1 HacTosIiee
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu, yBaxkeHre rocyIJapCTBEHHBIX CUMBOJIOB (Tep0, duar,
TUMH);

2) rpakaaHcKasi HO3UIUS KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUNCKOI0 OOIIECTBa,
OCO3HAIOILIET0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBaXKAIOILIETO 3aKOH U
MPaBONOPSAOK, FOTOBHOCTb K ClIyKeHHI0 OTeuecTBy, €ro 3aluTe;

3) chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEIbHON, TBOPUECKON U OTBETCTBEHHOU €S TEIbHOCTH;

4) TonepaHTHOE CO3HAHUE U MIOBEICHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CIOCOOHOCTH BECTH JAHAJIOT C APYTUMH JIFOJbMH, JOCTUTATh B HEM B3aMMOIIOHUMAaHUS,
HaxOJUTh OOITUE I[EJU U COTPYAHUYATH IJIs UX JOCTHIKCHUS,

5) HaBBIKK COTPYIHUYECTBA CO CBEPCTHUKAMU, AETHbMH MJIAJIIETO BO3PACTa, B3POCIBIMHU B
o0Opa3oBaTebHOM, OOIIECTBEHHO-TIOIE3HOM, YUeOHO- UCCIIEIOBATENbCKOM, MPOSKTHON U
JPYTUX BUJAX JEATCIbHOCTH;

6) HpaBCTBEHHOE CO3HAHUE U MOBE/ICHNE HA OCHOBE YCBOCHHS O0IIEUEIOBEYECKUX
LIGHHOCTEM;

7) TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, Ha
NPOTSKEHUH BCEH )KM3HU; CO3HATENIbHOE OTHOIIEHHUE K HETIPEPHIBHOMY O00pa30BAHUIO KaK
YCIIOBHUIO YCHIEIIHON MpodeccuoHaNbHON U O0IIECTBEHHON e TENbHOCTH;

8) acTeTnueckoe OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;

9) mpuHATHE U pean3alfio IIEHHOCTE! 3I0pOBOT0 M 06e30MacHOro o0pasa Ku3HH,
NOTPeOHOCTH B (PU3NUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIIOPTHUBHO-
03/I0POBUTENBHOM I€ATEIbHOCTHIO, HEMPUATHE BPEIHBIX IPUBBIUEK: KypEHUsl, yIIOTpeOIeHUS
QJIKOT0JIs1, HAPKOTHKOB;

10) GepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOUIEHUE K (PU3HUUECKOMY U
TICUXOJIOTHYECKOMY 3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK U IPYTUX JIOJCH, yMEHUE OKa3bIBaTh
MEPBYIO TIOMOIIIb;

11) oco3nanHbIi BEIOOP Oyayiei npodeccumu;

12) cdopMUpPOBAaHHOCTH HKOJIOTHUECKOTO MBIIIJIEHUS, TOHUMAHUS BIUSHUS COITUATBHO-
HSKOHOMHMYECKHX MPOIIECCOB Ha COCTOSTHUE TMPUPOTHON U COIMAIBHOMN CPEeJIbl; MPpUOOpETeHHE
OTIBITa DKOJIOTO-HAMPABIEHHON JIeATEIHbHOCTH.

MeTanpeamMeTHbIe Pe3yJIbTAThI

Pecynamuenvie ynusepcanvhvie yuebnvie oelicmaus

OOyJaroIuics CMOXKET:

1) camoCTOSATENLHO ONPENENATh LEIU U COCTABIATH IIJIaHbl, 0CO3HABAsl IPUOPUTETHBIE U
BTOPOCTENEHHBIE 33]]a4H;

2) caMOCTOATENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YUEOHYIO U
BHEYYEOHYIO JACSITEILHOCTh C YUYETOM MPEABAPUTEIHHOTO TNIAHUPOBAHMUS;

3) UCTIONB30BaTh PA3IUYHbBIE PECYPCHI AJI TIOCTUKEHHUS LIIIeH;

4) BBIOMpATH YCHEIIHBIE CTPATETHH B TPYIHBIX CUTYAIIHSIX;

Iloznasamenvhvie yuebno-n02uveckue yHUugepcaibHule yueoHvle Oeticmeus

OOy4Jarommiicsi CMOXeT:



1) knmaccupuuupoBaTh OOBEKTHI B COOTBETCTBUU C BEIOPAHHBIMU IIPU3HAKAMU;

2) cpaBHUBATb OOBEKTHI;

3) cucremMaTu3UpoOBaTh U 0000IATH HHPOPMALIUIO;

4) onpenensTh TpoOIeMy U CIIOCOOBI €€ pelieHus;

5) BlajieTh HaBBIKAMU aHAJIU3A;

6) BIaJeTh HABBIKAMM IT03HABATENbHOM, YUEOHO-UCCIIE0BATENIBCKONW U TPOEKTHOM
NEeSITEIbHOCTH;

7) yMETh CaMOCTOSITENIBHO OCYIIECTBIIATH MOMCK METOJIOB PELIECHUS TPAKTUUECKUX 3a/1a4,
MPUMEHSTH PA3JIMYHbIE METO/IbI O3HAHMS 111 U3YUYEHHSI OKPY>KaOILIEro MUpa.
llo3nasamenvhvie yueOno-ungpopmayuoHusie yHUgepcalvbHole yyeoHble

oeticmeusl

OO0yuaromuiicss CMOXKET:

1) uckatb HeOOXOAUMbIE UICTOYHUKU MH(OPMALIHH;

2) caMOCTOSATENBbHO U OTBETCTBEHHO OCYILECTBIATh HHOPMALIMOHHYIO I€ATEIbHOCTD, B TOM
quclie, OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX UHPOpMAIUY;

3) KpUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAIIHIO, TIOTYyUAEMYIO U3 PA3IMYHBIX
HCTOYHUKOB;

4) umeTh chopMUPOBAHHBIE HABBIKK Pa0OTHI C Pa3IMUYHBIMU TEKCTaAMU;

5) ucnonp30BaTh pa3aMyuHbIe BUABI MOJICIUPOBAHUS, CO3JaHUS COOCTBEHHOM MH(pOpMaIUH.
Kommynuxamuenvie ynusepcanvhvie yueonvie 0eucmaus

OO0yuaromuiicss CMOXKET:

1) BBICTYNaTh Nepe1 ay IMTOpUeH;

2) BeCTH JUCKYCCHIO, IUAJIOT, HAXOAUTh MPUEMIIEMOE PEIlIeHNE TPU HATMYUH Pa3HBIX TOUEK
3pEHUs;

3) IpOAYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBAThH C MApTHEPAMU IO COBMECTHOM
NEeSATEIbHOCTH;

4) y4uTHIBATh MO3UIUHU APYTOro (COBMECTHOE IIeJIeNoIaraHie U MJIaHUPOBAHKUE OOIINX
croco60B paboOThl HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJIb U KOPPEKIIMSI X0/1a U PEe3yJIbTaTOB
COBMECTHOM JESATENHHOCTH);

5) addexTuBHO pazpemiaTb KOHGIUKTHI.

IIpeameTHBIE pe3yabTATHI

Buinycxknuk na yenybonénnom ypoene Hayuumcs:

— pacKpbIBaTh HA IPUMEPaAX POJib XUMUHU B (POPMUPOBAHIHI COBPEMEHHOMN HAYYHOU KapTHUHBI
MHUpa U B IPAKTHYECKOM AESITEIBHOCTH YEJI0BEKA, B3aUMOCBSI3b MEXKy XUMHUEN U APYTUMU
€CTECTBEHHBIMU HayKaMU;

— WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBIIEHHUE U SBOJIIOLMIO OPTaHUYECKONW XUMUU KaK
HayKH Ha Pa3IMYHbIX UCTOPUYECKUX FTalax €€ pa3BUTHS;

— yCTaHaBIMBaTh IPUUYUHHO-CIEACTBEHHBIE CBA3U MEXAY CTPOCHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
COEJIMHEHUI B COOTBETCTBHH C MOJIO)KEHUEM XMMHYECKHUX IEMEHTOB B IIEPUOINYECKOM
CUCTEME;

— aHAJIN3UPOBATH COCTAaB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS MTOJIOKEHHSI OCHOBHBIX
XUMUYECKHUX TEOPHIl: XMMUYECKOTO CTPOCHUS OpraHnyeckux coequnenuid A. M. bytieposa,
CTPOEHUS aTOMa, XMMUYECKOMN CBSA3H, 3JEKTPOIUTHUECKON JUCCOLUALUN KUCIIOT U
OCHOBAHMWI; yCTaHABJIMBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEX/ly CBOMCTBAMU BEILIECTBA U
€ro COCTaBOM U

CTPOEHUEM;

— IPUMEHATH NPaBUJIa CUCTEMATHYECKON MEXyHAPOJIHON HOMEHKIIATYPBbI KaK CpEICTBa
pa3nuyeHHs U UACHTU(UKALMU BEIIECTB MO0 X COCTABY M CTPOCHHUIO;



— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIbI HEOPTAHUUECKUX U OPraHUYECKUX
BEILIECTB KaK HOCHUTENIeH HHPOPMAIIMU O CTPOCHUH BEIECTBA, €r0 CBOMCTBAX U
MIPUHAJICKHOCTHU K ONPEeIEHHOMY KJIaCCy COEIUHEHUI;

— 00BACHSTH MPUPOY U CIOCOOBI 00Opa30BaAHUS XUMHUECKOUN CBSI3U: KOBAJICHTHOU
(mosnsspHOM, HEMOJISIPHON ), HOHHOM, METAJUNTMYECKON, BOJOPOAHOM — C IIEJIbI0 ONPEACTICHUS
XUMUYECKON aKTUBHOCTH BEIIIECTB;

— XapaKTepu30BaTh (U3MUECKUE CBOMCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTD (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIITMIECKOM
pELIETKY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTHU B U3MEHEHUN XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCAMHEHUMN, BHICIITUX OKCUIOB U TUIPOKCHUIOB;

— IPUBOAUTH IPUMEPHI XUMUUECKUX PEAKIINH, pACKPBIBAIOIIUX XaPAKTEPHBIC XUMUUCCKHE
CBOMCTBA HEOPTAaHUYECKUX U OPTaHUUYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C IEIhI0 UX
uaeHTU (UK U 0OBSICHEHUS 00IaCTH IPUMEHEHNS,

— OTPENIESATh MEXaHU3M PEaKIUM B 3aBUCUMOCTH OT YCJIOBUH MIPOBEACHUS PEAKIIUU U
MIPOTHO3UPOBATH BO3ZMOKHOCTH MTPOTEKAHUS XUMUYECKUX PEAKIIM HAa OCHOBE THIA
XUMUYECKON CBSI3U U aKTUBHOCTU PEAreHTOB;

— yCTaHaBIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHUN OT
XapakTepa B3aMMHOTO BIIUSHHS aTOMOB B MOJICKYJIaX C I[€IbI0 MPOTHO3UPOBAHUS MTPOTYKTOB
peaKIuuy;

— yCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMU U CMEIIEHUS XUMHUUYECKOTO
PaBHOBECHS OT PA3IMUHBIX (PAKTOPOB C IEIbI0 OMPEACTICHUS ONTUMAIBHBIX YCIOBHIMA
MIPOTEKAHUSI XUMHYECKUX TIPOIIECCOB;

— YCTaHaBIIMBATh F€HETHUYECKYIO CBSI3b MEXK/IY KJIacCaMH HEOPTaHUYECKUX U OPraHUYEeCKUX
BELIECTB JJIsi 000CHOBAHMS MPUHLUIIUATIBLHON BO3MOKHOCTH MOJTyYEHHS HEOPTaHUYECKUX U
OpPraHMYECKHUX COETMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

— OI0MPATh PeareHThl, YCIOBUS U OMPEIENIATh MPOTYKThl peaklnid, MO3BOJISIOIINX
peann3oBaTh JIabOpaTOPHBIE U MPOMBIILIEHHBIE CIIOCOOBI MOTYYESHHS BaXKHEHIIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

— OTPEAETSATh XapaKTep Cpelibl B pe3yIbTaTe TUAPOIIN3a HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB U MPUBOJUTH MPUMEPHI THAPOIIN3a BEIIECTB B MOBCEIHEBHOM KU3HU YEJIOBEKA,
OMOJIOTrMYEeCKUX OOMEHHBIX MPOIleccaxX U MPOMBIIIIICHHOCTH;

— IPUBOJUTH IPUMEPHI OKUCTUTEIBHO-BOCCTAHOBUTENLHBIX PEaKIUii B IPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCaX U KU3HENEATEIbHOCTA OPraHU3MOB;

— 000CHOBBIBATH MPAKTUYECKOE UCTIOIH30BAHNE HEOPTAHUUYECKUX M OPTAHUYECKUX BEIIECTB U
WX peaKIlhii B MPOMBIIUICHHOCTH U OBITY;

— BBITMOJHATH XUMUYECKUN SKCIIEPUMEHT 110 PACTIO3HABAHUIO U TIOTYUEHUI0 HEOPTaHUYECKUX
Y OPTraHUYECKHX BEIECTB, OTHOCSIINXCS K PA3IMYHBIM KJaccaM COEAMHEHHUM, B
COOTBETCTBUU C IIPABWIIAMHU U TTprUEMaMK 0€30MacHOM paboThl ¢ XUMUYECKUMH BEIIECTBAMU U
nabopaTopHBIM 000PYI0BaHUEM;

— IPOBOAMTH PACUYETHl HA OCHOBE XMMHUYECKHUX (POPMYJI U YPaBHEHHM pEaKIIHii: HAXO0XKICHUE
MOJIEKYJISIPHON (hOPMYJIbl OPTaHMYECKOTO BEIECTBA 110 €0 TNIOTHOCTH U MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIINX B €r0 COCTAB, WM 110 MPOYKTaM CrOpaHUsl; pacu€Thl MaCCOBOM JOJIN
(Macchl) XUMHUYECKOTO COCIMHEHUSI B CMECH; pacu€Thl Macchl (00bEMa, KOTMIEeCTBa
BEIIIECTBA) MPOYKTOB PEAKIIMH, €CJIH OJHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH);
pacu€Thl MAacCCOBOM WIIH OOBEMHOM JOIH BBIX0/Ia IPOAYKTA PEAKIIUU OT TEOPETHUCCKH
BO3MO’KHOTO; pacuéThl TEIIOBOTO 3 (eKTa peaklnu; pacyETbl 0ObEMHBIX OTHOLICHHH ra30B
MIPY XUMUYECKUX PEAKIUSIX; pacu€Thl Macchl (00BbEMa, KOMYECTBA BEIIECTBA) MPOIYyKTa
peaKIny, €CJIM OJJHO U3 BEIIECTB IaHO B BUJIE PACTBOpA C ONPEIeIEHHON MacCOBOM JoJei
pacTBOPEHHOIO BELIECTBA;



— MCIOJB30BAaTh METO/Ibl HAYYHOTO ITO3HAHUS: aHAJIN3, CUHTE3, MOJIEJIMPOBAHNE XUMHUECKHX
MIPOLIECCOB U SIBJIEHUI — MPU PELICHUN y4eOHO- NCCIIEeN0BAaTENbCKUX 3aa4 0 U3YUEHUIO
CBOICTB, CIIOCOOOB IMOJIYYEHHsI U pACIIO3HABAHUSI OPTaHUYECKUX BEILECTB;

— BJIAJIETh MIpaBUJIaMH 0€3011aCHOTO OOpaIeHUs C €AKUMH, TOPIOUYMMHU U TOKCUYHBIMHU
BEILECTBAMH, CPEJICTBAMU OBITOBOI XUMUU;

— OCYIIECTBJISITh IOMCK XUMUYECKOW MH(OpMALMK 110 HAa3BaHUM, HJIEHTU(UKATOpaM,
CTPYKTYPHBIM (POpMYJIaM BEILIECTB;

— KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMUUECKYIO0 HH(POPMAIIUIO, COJIEPKALYIOCS
B COOOIIEHUSX CPEACTB MaccoBOM MHpopManuu, pecypcax MHTepHeTa, Hay4uHO-TIOMYJISIPHBIX
CTaThsIX C TOUKH 3PEHUSI €CTECTBEHHO -HAYYHOW KOPPEKTHOCTHU B LEJSIX BBISIBICHUS
OLIMOOYHBIX CYKIEHUN U POPMUPOBAHUS COOCTBEHHON MO3ULINU;

— YCTaHaBJIMBATh B3aUMOCBSI3U MeX 1y GakTaMH U TeOpUel, IPUUMHON U CIEICTBUEM NPU
aHayM3e NpoOJEMHBIX CUTYallMi U 0OOCHOBAHUYU MPUHUMAEMbIX PEIICHUI Ha OCHOBE
XUMHUYECKUX 3HAHMM;

— IPEJCTABIATh MYTH PEIICHUS ITI00aTbHBIX POOJIEM, CTOSIIUX NIEPE]] YETOBEYECTBOM, U
MEePCIEKTUBHbIE HAMPABIECHUS PA3BUTHS XUMHUYECKUX TEXHOJIOTHM, B TOM YHCIIE TEXHOJIOT U
COBPEMEHHBIX MaTE€pPHAJIOB C PA3NUYHON QPYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMBIX
MCTOYHUKOB CBHIPbs, MepepabOTKU U YTUIN3ALUU TPOMBIIIJICHHBIX U OBITOBBIX OTXOIOB.
Buvinycknuk na yenyonéHnom yposHe nonyuunm 603MONCHOCHb HAYYUMbCAL:

— ¢hopMyIHpOBaTh LENb UCCIIEA0BAHNUS, BEIIBUTATh U MTPOBEPSATH HKCIIEPUMEHTAILHO
TUIOTE3bl O XUMUYECKUX CBOWCTBAX BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHMSI, UX
CIIOCOOHOCTH BCTyNaTh B XUMUYECKUE PEAKIUH, O XapaKTepe U MPOAYKTax pa3InyHbIX
XUMHUYECKHX PeaKIui;

— CaMOCTOSTEJIBHO IJIAHUPOBATh U IPOBOJAUTH XUMHUECKUE SKCIIEPUMEHTHI C COOIIOACHUEM
npaBui 0e30MacHoi paboThI C BeleCTBaMU U J1a00paTOPHBIM 000PYI0BAHUEM;

— UHTEPIPETUPOBATD JAHHBIE O COCTABE U CTPOCHUH BEILECTB, IIOJYYEHHBIE C IOMOILBIO
COBPEMEHHBIX (PU3UKO-XHUMUYECKUX METO/IOB;

— OIIACHIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEeACTABICHUN Uil O0BSICHEHHSI pe3yJIbTaTOB CIEKTPAIBLHOIO aHAJIN3A
BELIECTB;

— XapaKTepU30BaTh POJIb A30TOCOAEPIKALUX IeTEPOLUKINYECKUX COEANHEHUN U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOJIOrMYECKU aKTUBHBIX BEILECTB;

— IIPOrHO3MPOBATh BO3MOKHOCTB ITPOTEKAHMS OKACIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIUA,
JIEXKAIUX B OCHOBE IPUPOJHBIX U ITPOU3BOJICTBEHHBIX ITPOLIECCOB.



2.Coaep:xanue y4eOHOro npeamera

10 xanace
Tema 1. OcHOBHBIE TeopeTHUYECKHE MOJI0KEeHHsI opranndyeckoii xumun (19 u)
IIpeamer opranuyecKol XUMMHUM.
MHoroo6pa3ue oprannueckux coemuennii. OpraHnyeckue BeecTBa. Y riepoHbIN CKeIeT
MOJIEKYJI OPTAaHUYECKUX BEIIECTB. YTIEPOA-yriaepoaHble CBA3U. COeIMHEHNs HACBIILICHHBIE U
HEHachlIeHHbIe. KpaTHbIe CBA3U. AIMKIINYECKHUE U [UKINYECKHE COETUHEHNs. MOJIEKyIIbI ¢
Pa3BETBIEHHBIM U HEPA3BETBIEHHBIM YTIIEPOIHBIM CKEJIETOM.
@OyHKIMOHAJIbHBIE TPyIIbl. MOHO(YHKIIMOHATIBHBIE, MOJIU(YYHKIIMOHATIbHBIE U
rerepopyHKIMOHAIbHbIE COeUHEHHS. TeopHst CTpOEHHsI OPraHUYECKUX coequHeHnii A. M.
Bytneposa. l3omepsl.
XuMHUYeCKHE CBSA3H B MOJICKYJIAX OPraHUYeCKHUX COeIMHEHMIA.
I'uOpunuzanus opouraneit. 6-Csi3b, T-cBs3b. [lepBUUHBIN, BTOPUYHBIN, TPETUUHBINA U
YETBEPTUYHBIN aTOM yruiepoza. JinuHa cBs3u.
OO01uue npeacTaBIeHUs 0 PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYeCKUX
COeIMHEeHHU .
[TonsATHE 0 MeXaHM3ME peakUnun. DIEMEHTApHbIN akT. [[pocThie U ClOXKHBIE peaklnH.
[lepexoanoe coctosiHue. 'OMOTUTHYECKUI U TeTEPOIUTHUECKHUM CTTOCOObI pa3phiBa CBSI3H.
Panukansl. Hykneodunst u anextpoduibl. CyOcTpathl. PeareHTbl. D1eKTpOHOIOHOPHBIE U
ANEKTPOHOAKIENTOPHBIEC 3amecTuTenu. MuaykTuBHbI 3¢ pext. MezomepHslit 3hdexT.
Conpspxkénnas cucreMa. Knaccudukanus peakiuii B OpraHn4eckoi XuMUU: Mo pe3yibTary
(peakuuu 3amelieHus, MPUCOCTUHEHUS, OTIIEIUICHUS); 10 U3MEHEHUIO0 XUMUYECKOU MPUPOIBI
OpPraHMYECKOr0 BEIECTBA B X0JI€ PeaKIMH (THAPUPOBAHKE, IETHIPUPOBAHUE, THIpaTALIHS,
JerupaTanys, raJoreHupoBaHue, IeraJloreHnpoBaHnue, TMApOraloreHupoBaHue,
JeTUporajloreHupoBanue, rujponns). Peakius snekrpoduiabHoro 3amenienus. Peakius
HyKJIeo(uIbHOrO 3amenieHus. Peakiuu pagukanbsHoro npucoeaAnHenus. Peakium
ANEKTPOPUIBLHOTO MPUCOEeINHEHUs. Peakiiny HyKJI€oO(pMIBHOTO MPUCOETUHEHUS.
Jlemoncmpayuu. Konnekuyy opraHu4ecKruX BEIIECTB U MATEPUAIIOB U U3IEIINM U3 HUX.
Mopenu MOJEKyI OpraHUuYeCKUX COEIUHEHU.
Ilpakmuueckue padomui. 1. KOHCTpyHpOBaHHUE MIAPOCTEPKHEBBIX MOJEJIEH MOJIEKYJI
OpraHMYecKHuX coeAuHeHuu. 2. OnpeneneHrue BoI0poa, yriaepoaa u XJiopa B OPraHM4EeCKUX
COEIMHEHUSIX.
Tema 2. YriaeBogopoabi (49 4)
Aaxkanbl. O0miast popMyIia U TOMOJIOTHUECKH psijl alkaHoB. KauecTBEeHHBIH U
KOJIMYECTBEHHBIN COCTAB MOJIEKYJ aIKaHOB. MeXayHapo Hasi HOMEHKIIATypa OPraHU4eCKUX
coenuHeHui. 3oMepusi 1 HOMEHKIaTypa ainkaHoB. Ou3nuecKrue CBOMCTBA aKaHOB.
XHWMHUYECKUE CBOMCTBA ATKaHOB. XUMHUECKUE PEAKIIMH C YYACTUEM AJIKAHOB, IPOTEKAIOIIUE
M0 MEXaHU3MY PaJIMKAILHOTO 3aMEIEHUs: TAJIOTeHUPOBAHUE, HUTPOBAHUE (pEaKIus
Konosainosa), neruapupoBanue. M3omepusanus ankaHoB. Kpekunr. Katanutuueckoe
OKHCJIEHHE U ropeHue ankaHoB. KonBepcus merana. CunTe3-ra3. YacTUUHOE OKHUCIIEHHE
MetaHa. [lomyuenue ankaHoB: peakius Bropiia, 1ekapOOKCHIMPOBAHHUE COJIEH YKCYCHOM
kucnothl, peakius Konboe. [Ipumenenne ankanoB. MexIyHapO HbIE KOJbI TTUIIEBBIX
700aBOK.
Aaxkennl. O6mas popMyia, FOMOJOTHIECKHI PsIJL 1 HOMEHKIIATYPa allKEHOB. SP>-
['ubpuau3zamus opOutaneit atomoB yriepoaa. CTpyKTypHasi M IPOCTPAHCTBEHHAS H30MEPHS
ankeHoB. PHU3NYECKUE CBOMCTBA AIKEHOB. XMMHUUYECKHUE CBOMCTBA AJIKEHOB: PEAKIIMH,
MPOTEKAIOIINE [0 MEXAaHU3MY JIEKTPO(UIBHOTO MPUCOEINHEHHS! (THAPOTaIOTeHUPOBAHUE,
raJloreHHpOBaHue, rujparanus, T’iIpupoBanue, Aeruapruposanue). [IpaBuino MapkoBHUKOBA.
KapboxkaTtnon. KauectBennas peakiuus Ha IBOMHYIO CBs3b (peakuus Baruepa).
ITonmumepuszanus ankeHoB. MoHOMED, NTOIUMED, JIEMEHTAPHOE 3BEHO, CTEIICHDb



nonumepuzanuu. OxuciaeHue aakeHoB. Bakep-nporiecc. [IpombliiieHHBIE U Ta0OpaTOPHBIE
criocoObl osryueHus ankeHoB. [IpaBwmio 3aiinesa. [I[pumMeHeHue aaKeHOB.

Aakaanenbl. O6mas ¢popmya ankaaueHoB. 3omupoBaHHbIe, CONPSKEHHBIC U
KyMYJINPOBaHHbIE TueHbL. [[enokanu3anus cBsi3u. @U3n4ecKkre CBOMCTBA AJIKAIUCHOB.
XUMHUYECKHE CBOMCTBA aJIKaIMEHOB: PEaKIUU MPUCOECIUHEHUS (TUIPUPOBaHUE,
raJIorTeHUPOBaHME) U NomMepu3aunu. PesonancHelil rudpua. HatypanbHelil u
CUHTeTUYeCKHe Kayuyku. Bynkanuzamus. [logyuenne u npuMeHeHUe ankaaueHoB. Peakius
Jlebenena.

Aaxunbl. O61mas gopmyiia ¥ TOMOJOTUYECKUM psA alKMHOB. M30Mepusi 1 HOMEHKIIaTypa
anKuHOB. SP-I'mbpuanzamus opOuTaneit aroMoB yriepoaa. Ousndeckrue CBOMCTBA aJTKUHOB.
XUMHUYECKUE CBOWCTBA ATKUHOB: PEAKIIUHU NEKTPOPIIHLHOTO IPUCOETUHEHUS
(ramoreHnpoBaHKEe, THIPOTaJIOTeHUPOBAHUE, TUApaTaIus, TuapupoBanue). [IpaBuio
DnbTeKOBa. AUleTHICHUIBL. J(umepusanus u Tpumepusanus aetuiacHa. OKUCIeHUEe alTKHHOB
MepMaHraHaTOM KaJlis B Pa3IMYHbBIX ycloBUsX. [lonyueHne u npuMeHeHUE aIKUHOB.
Huxkaoankanbl. O6mas hopMysa ¥ TOMOJOTUUECKHUHN Psil LIUKJI0aKaHOB. M3oMepus u
HOMEHKJIaTypa HUKJIO0ATKaHOB. PU3NYECKUE CBOMCTBA IIMKIIOATKAHOB. XMMUYECKHUE CBOMCTBA
[UKJIOATKAHOB: PEAKIIMY MPUCOSAUHEHUS K MAJIBIM [IUKJIAM, PEAKIIUU 3aMEIICHUS
HOPMAaJIbHBIX IIUKJIOB, PEAKIIMU THAPUPOBAHUS U IeruapupoBanus. [lomydenue
[UKJIOATKAHOB M3 JUTAIOTC€HAIKAHOB. MeMKOo- OMOJIOTHYECKOE 3HAUCHUE ITMKI0ATKAHOB.
Apenbl. Kpurepun apomatuanoctu. Apomaruueckuii cekcret. [IpaBuio Xrokkens. OOuas
dbopMya U roMoIOru4ecKuil psaa apenoB. Opmo-, napa-, mema- kcuinoibl. usnueckue
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB. Peakiinu a5eKTpoduiIbHOro 3aMelieHus 0eH3oma
(ramoreHnpoBaHNe, HUTPOBaHUE, ANKUINpoBaHue). m-Kommieke, o-komrieke. Peakiun
IPUCOEANMHEHUS apeHOB. XMMUYECKHE CBOMCTBA rOMOJIOroB 6eH305a. OpHUeHTaHThI IEPBOTO
U BTOpOro poaa. KonaeHcupoBaHHbIE 1 HEKOHIAECHCUPOBAHHBIE ApOMAaTUUECKUE COCITUHEHMUS.
[TonyueHne u NpUMEHEHHE apEHOB.

IIpupoaHbie HCTOYHUKH YIJIeBOA0POoaAoB. [Ipupoausiii ra3. Hedts. [lepepaborka HedTH.
JleToHanmoHHas cTokocTh OeH3uHa. OkraHoBoe yucio. Pudopmunr. [lpumenenue
HedTenpoaykToB. Buabl TBEpIOTO TOMIUBA.

I'anorenzamemiénnbie yriaesoaopoabl. OOmias xapakrepuctuka. @u3nyeckrue CBONCTBRA.
XUMUYECKHE CBOMCTBA raJIOT€HAIKaHOB (peaKIMK 3aMEIICHUS U OTIIETIICHUS ). XUMHUYECKHUE
CBOICTBA TaJIOT€HATIKEHOB (peakIMy MPUCOCTUHEHUS, 3aMEIICHHS, TTOJTUMEPU3ALINHN).
B3anMHOe BiiMsIHUE aTOMOB B MOJIEKYJIaX rajlOre€H3aMeIEHHBIX yTieBo10po10B. [IpoayKTsl
NOJINMEPU3ALIUU

raJoreH3aMeIIEHHBIX YTIIEBOIOPOIOB: MOJIMBUHUIXIOPU, XJIOPOIPEHOBBIN KaydyK,
MOJIUTETPaPTOPITUIICH.

Jlemoncmpayuu. ArperaTHoe€ COCTOSIHUE aJIKAaHOB B 3aBUCHMOCTH OT MOJIIPHON MacChl
(6yTan, rekcan, napaguH). HecMermmBaeMocTh rekcana ¢ BOJIOM, CpaBHEHUE TUIOTHOCTH
rekcaHa u Bojibl. PactBopenue napaduna B rekcane. PactBopuMocTs B rekcane Opoma u
nepMaHranarta kanusi. bpomupoBanue ankaHoB. PanukansHoe OpoMupoBaHUE TOTYyOIIA.
Jlabopamopusie onvimel. 1. [locTpoeHue Mojiesiet MosieKy1 ainkaHoB. 2. [loctpoenue
Mojienieit MoJieKyT ankeHoB. 3. CpaBHEHHE CIIOCOOHOCTH K OKHCIICHHUIO aJIKaHOB U aJIKEHOB. 4.
CpaBHeHHe CrTIOCOOHOCTH K OPOMUPOBAHUIO TIPU OOBIYHBIX YCIOBHSIX aJKaHOB U AJIKEHOB. 5.
JletficTBHe IepMaHTaHaTa Kajaus Ha OSH30J1 ¥ TOTYOJI.

Ilpakmuueckan padoma. 3. IloyyeHue 3TUICHA U OTBITHI C HUM.

Tema 3. Kuciiopoacoaep:xammue oprannieckue coeqnneHus (31 u)

Cnuprsl. CoctaB criuproB. Knaccudukanust 1 HomeHKIatypa cnupToB. Ousndeckue
CBOICTBa CTUPTOB. MEKMOJIEKYJISIPHBIC BOJOPOIHBIC CBSI3U U UX BIHSIHUE HA (PU3UYECKHe
CBOMCTBA CIUPTOB. XUMUYECKUE CBOMCTBA: B3aUMOJECHCTBUE CO IIEIIOYHBIMU METAIIAMHU, C
rajJjioreHOBOJAOPOAAMH, BHYTPHU- U MEXKMOJICKYJIIpHAs IETUAPATALINS, PEAKIUs
sTepudukanum, okucienue. [Ipocteie u cnoxusie 3¢pupbl. HomeHknaTypa npocTsix 3pUpoB.



KommnekcooOpa3zoBaHue MHOr0aTOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOroaToOMHbIe ciUpThl. [lonyyeHne u npuMeHeHue CuupToB.

®enoubl. Kitaccuduxanus u HoMmeHkiatypa penosnoB. @uznyeckrue cBOMCTBA (eHoJIa.
B3aumHoe BiMsiHHE aTOMOB B MOJIEKyJie (peHona. XMMHUYECKHUE CBOMCTBA (B3aUMOAECUCTBHE
CO LIEJIOYHBIMU METAJNIAMU U CO 1LIeJI0YaMi, OpOMHUPOBAaHUE, HUTPOBAHUE, OKHUCIIEHUE,
rupupoBanue). ObpazoBaHuEe KOMIUIEKCHBIX coelMHEHUH ¢ ximopuaoM xeneza(lll) —
KauecTBEHHas peakuus Ha (eHosbl. CpaBHEHHME XUMUYECKUX CBOWCTB OJJHOATOMHBIX
cnupTtoB U ¢enona. [lonydyenue

U npuMeHeHne penonoB. bakrepunnHas akTUBHOCTh (PEHOJIOB.

Aabaeruabl n ketonbl. KapOonunbHble coequnenus. Homenknarypa u usomepus
aNbJIETUI0B U KeTOHOB. DU3NuecKre CBOWCTBA albJAECTUAOB U KETOHOB. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE KApOOHMIBHOU rpynibl. CTpoeHHE MOJIEKYIT adbACTUIOB.
XUMUYECKHE CBOMCTBA: peakuu HyKJIeo(UIbHOTo NMPUCOeIMHEHus (TuapaTanus,
MPUCOEMHEHHE K aJIbJIETHIaM CIIUPTOB, TUAPOCYIb(UTA HATPUSL, LHAHOBOJOPOA),
BOCCTAHOBJICHHE aJIbJIETH/I0OB U KETOHOB, OKHCIIEHUE aJIbJIETHI0B, IOJMMEpHU3aLUs U
nonukonaeHcanus. [lonyaneranu. Aueranu. KauecTBeHHbIE peakiUuy Ha albAETUAbBL: C
ruapokcuaoM Meau(Il), c ammuayabsiM pacTBOpoM okcuja cepedpa, ¢ GyKCUHCEPHUCTOM
kucnotoi. [lomydenue anbaeruioB u KeToHOB. [IpuMeHeHue anbIerui0oB U KETOHOB.
AnTHCEenTHYECKOE JeicTBUE hopMabaerua.

Kapo6oHoBbie kucioTbl. CTpoeHHE MOJICKYJT KAPOOHOBBIX KUCIOT. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE KAPOOKCHIIbHOM TpyMIibl. 'oMoIornyeckue psiabl U 001me
(dbopMyIbl KapOOHOBBIX KUCIOT. PU3HUECKHE CBOMCTBA KAPOOHOBBIX KUCIOT. XUMHUYECKUE
CBOICTBA NpeIeIbHBIX OJJHOOCHOBHBIX KUCJIOT: PEakuu HYKJI€O(UILHOTO 3aMEIICHMS,
KHCJIOTHBIE cBoMcTBa. MexaHu3M peakiuu 3tepudukanuu. Cuna rajioreHzaMenEHHbIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTh XMMHUYECKHX CBONCTB MypaBbUHOW KHUCIIOTHI.
Oco0eHHOCTH XUMUYECKUX CBOWCTB MpeeNIbHBIX IBYXOCHOBHBIX, HEMPEIEIbHbBIX
OJIHOOCHOBHBIX, apOMaTHYECKUX KapOOHOBBIX KUCIOT. [ToydyeHrne kapOOHOBBIX KHCIIOT.
Baxkneiimue npeacraBuTeny KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCYCHAsI U O€H30MHasI.
Menauko-0nonornyeckoe 3HadyeHle 1 MpUuMeHeHne KapOOHOBBIX KUCIIOT.
DOYyHKUMOHAJbHbIE IPOU3BOHbIE KAPOOHOBBIX KHCJIAO0T. ClIOXKHBIE YPUPHI.
[anorenanruapuasl. AMuabl. AHruapuasl. Truosdupsl. [lonydyenne XiIopaHruapuIOB.
PeaknrionHas crmocoOHOCTh (PYHKIIMOHATIBHBIX IPOU3BOTHBIX KAPOOHOBBIX KUCIOT.
Kucnotnslit ruiponun3 cioxHeix 3¢upoB. Lllenounoit ruaponus cioxHbix 3QpupoB —
ombuieHue. [IpumeHeHne 1 MeIMKo- OMOIOTrMYEeCKOe 3HaUCHHE MTPOU3BOIHBIX KapOOHOBBIX
KHCJIOT.

Jlemoncmpayuu. Peakuyst N300ponmyioBOro CupTa ¢ XxjaopoBoaopoaoM. llapocTep:kHeBbie
MOJIETT MOJIEKYJT albJeTUI0B U KeTOHOB. O0pa3oBaHue Ouypera mpH paszioKeHUn
MOYEBUHBI.

Jlabopamopuwie onvimel. 6. IlocTpoenue Mozeneil MoJIEKyJl U30MEPHBIX CIIUPTOB. 7.
PactBopuMOCTb pa3HbIX ciupToB B Bojie. 8. OKkucienue npomanoia-1 u nmponanona-2. 9.
Peaknus HykineodpuinbHOro 3amernienus cnupta. 10. Okucienne cnupra IuXpoMaToM Kalusl.
11. MogodopmHuas peakius. 12. B3anmoielicTBe MHOTOATOMHBIX CITUPTOB C THAPOKCHIOM
meau(1l). 13. OGnapyxeHue riaukoibHOro (hparMenTta B raurepune. 14. PacTBopuMocTs u
KHCIIOTHO-OCHOBHBIE CBOMCTBA eHONA. 15. BpomupoBanue denona. 16. Oxkucnenue
¢denomnon. 17. KauectBenHas peakmus Ha GpeHomnbl. 18. Peakuus «cepeOpsiHOro 3epkanay. 19.
Oxkucnenue anpaerunos ruapokcuoM Meau(Il). 20. JlucnponopuronrupoBanme
dopmanbaernaa. 21. KauecTBenHas peakuus Ha ambAeTHABI ¢ QYKCHUHCEPHUCTON KUCIOTOM.
22. Nonodopmuas peakuus Ha anetoH. 23. [loctpoerne Monenelr MOJIEKyT H30MEPHBIX
KapOOHOBBIX KUCIIOT M CIOXKHBIX 3(¢upoB. 24. CpaBHEHHE PaCTBOPUMOCTH KapOOHOBBIX
KHUCIIOT U UX cojieil B Boze. 25. KucinoTHele cBOMCTBA YKCYCHOW KMCIIOTHI. 26. Peakius
srepudukaruu. 27. OOHapyKeHUE YKCYCHON KUCIOTHI (KaueCTBEHHAs pEaKIUs Ha aleraT-



noH). 28. CpaBHEHNE CIOCOOHOCTH K OKUCIIEHUIO MYypPaBbUHOM, I11aBEJIEBOM M YKCYCHOM
kucaot. 29. KauecTBeHHas peakius Ha maseneByro kucioty. 30. ['maponus
mumetmiopmamuaa. 31. 'maponus MmoueBuHbl. 32. OCHOBHBIE CBOIICTBA MOYEBUHBI. 33.
JlezamuHupOoBaHue MO4YEBUHEL. 34. [ maposns sTwianerara.

Ilpakmuueckue padomet. 4. PenieHne SKCIEpUMEHTANIBHBIX 33/1a4 110 TeMe ««CIHUPTHI.
®enoubl. Anpaernabl. Ketons». 5. [lonydenne ykCyCHOM KUCIOTHI U U3yYEHUE €€ CBOWCTB.
Tema 4. A3oTocoaep:kamye OpraHuyecKue coeJMHEHH .

I'erepodynkumnonanbubie coeauHenus (17 4)

Amunbl. O6mmas gopmyna amuHoB. HomeHkiiatypa aMmuHoB. [lepBuunbie, BTOpHYHEIE,
TpeTUYHbIC aMUHBL. DU3UUECKHE U XUMUUYECKHE CBOMCTBA aMUHOB. AHIINH. OCHOBHBIC
cBoiicTBa aMmuHOB. Cuila aMUHOB U HUTpocoeauHeHnil. HykineopunbHble CBOIICTBA aMUHOB.
JezamunupoBanue. Peakiust 6poMupoBanus aHuauHa. Peakius snekTpoduabHOTro
3aMellEeHus [0 apoOMaTHYeCKOMY KoJiblly. Peakuus ropenust aMuHoB. OKUCIIEHUE aHUITUHA.
[Tonyuyenne amuuoB. Peakuus 3unuHa. [lpumMenenue u MeauKo-OMOIOrH4ecKoe 3HaYeHUE
aMUHOB. buoreHHble aMHUHBI.

I'eTeponuxiauyeckue coenuenusi. KapOouuknnueckre v reTepouuKINnIecKue COeTUHEHUS.
Kucnopoaconepkaniyie rerepouruKINnYecKue CoOeIMHEeHUs. A30TCOIepKallue TeTePOLUKIIbI.
duznyeckue ¥ XUMUYECKHE CBOMCTBA MUPHUANHA U Tupposia. Ob1as XxapakTepucTuka
reTepOIMKINYECKUX COeIMHEHUH ¢ AByMs U OoJee rerepoaromamu. [Tupumuaus. [lypun.
[IpumeHeHne reTepoUUuKINYECKUX COeAMHEHM.

I'eTepodyHknuonaibHbIe coeMHeHust. [[pUHIMTIBI HOMEHKIATYPBI
reTepoPyHKIIMOHATBHBIX COeTMHEHNH. AMUHOCTIUPTHI. [ HAPOKCUKETOHBI U
TUIPOKCHAIbACTHAbI. AMUHOKHUCIIOTHL. [IpoTenHOTreHHbIe aMUHOKHUCIOTHI. DEHOTOKUCIIOTHI.
I'unpokcukuciaotsl 1 okcokucnothl. Llukia Kpebca. AcummeTrpuyeckuii atom yriepoa.
Onrtuueckas nzomepus. JHaHTHOMEpHL. [Ipoexkunn @uiuepa. [Ipumenenne
reTepopyHKIIMOHATBHBIX COEIMHEHUH.

Jlemoncmpayuu. PactTBOpUMOCTh U OCHOBHBIE CBOMcTBa nupuanHa. KomriekcooOpa3zoBaHue
NUpUANHA.

Jlabopamopusie onvimel. 35. PaCTBOPUMOCTD U KUCJIOTHO-OCHOBHBIE CBOMCTBA aHWIMHA. 36.
Oxkucnenne anunuHa. 37. bBpoMupoBaHue aHUIIMHA.

Tema 5. Xumusi npupoaHbix coequnenni (17 1)

Kupsbl. O6mmas xapaktepucTuka kupoB. Jlunuasl. KuciaoTHbIM cocTaB KUpPOB.
[TonHeHaChIIIEHHBIE U HACBILLIEHHBIE KUPHBIE KUCIOTHI. PU3HUECKUE CBOMCTBA KUPOB.
PacturenbHbie U )KUBOTHBIE XKUPBL. JIMONpOTENHBI. XMMUYECKHE CBOMCTBA KUPOB.
I'uaponus u ombuieHue )kupoB. [IpuMeHeHnne xupoBs.

Dochoaunuabl KIeTOYHbIX MeMOpaH. [loBepxHocTHO-akTHBHBIE BelecTBa (ITAB).
I'muepodochomumnuast (pochaTuamisTanosaMusbl, GochaTHIUIXOTUHEI,
docharuauncepunsl). Cohunrodochomumuabl. Chunromuenunsl. KuaKocTHO-MO3anyHas
MOJIeTIb CTPOEHUSI OMOJIOTHYECKUX MeMOpaH.

Yraesoawl. O6mas Gpopmyna yriaeBoaoB. Kinaccudukaius yriieBo1oB. buomoaumMepsi.
Momnocaxapusl. ['mroko3a, Gppykrosa, pudo3a, ae3okcuprudo3a. Ctepeon3omMepus
MoHocaxapuoB. @opmyisl Oumiepa. O6pazoBaHHe HUKINIECKUX (OPM MOHOCAXAPHIOB.
dopmynel Xeyopca. XUMUYECKUE CBOMCTBA MOHOCaXapuA0B (KOMIUIEKCOOOPa30BaHUE C
nonamu menu(Il), obpazoBanue ClI0KHBIX 3PUPOB, BOCCTAHOBIIEHUE 10 MHOTOATOMHBIX
CIIUPTOB, OKUCIIEHHUE JIO KMCIIOT, OKHCIEHUE MOHOCAXapUI0B C JECTPYKLUEH YIIepOAHON
nenu, oopazoanue rauko3uaoB). ATO u AILD. bpoxxenne (cnupToBOe, MOJTOYHOKHUCIIOE,
MacisiHokucioe). [IpeBpalienust riroKo3bl B Oprauu3Me (TIIMKO0JIN3, TIITUKOTEeHE3,
neHTo3odocharuelii myTsh). [Ipumenenrne Monocaxapuaos. O0Imas XxapakTepucTUKa
mucaxapunioB. CTpoeHue nucaxapuaoB. Aneranu. [ muko3unnsie cBsizu. Caxaposa.
Manvmo3sa. akmo3za. BoccTaHaBIMBAIOIME U HEBOCCTAHABIIMBAIOIINE AUCAXAPHIBI.
I'maponus qucaxapunos. OO0mas xapakTepucTuka noiaucaxapuaos. [Tomu-D-



IJIFOKONIMpaHo3bl. I'oMonosmncaxapuapl. Amminosa. AmuinonektuH. Kpaxmain. ['mukores.
Hemnronosa. ['maponus nonucaxapuaos. Jexctpun. CrnoxxHbie 3QUPHI TEUTIOI03bI C
YKCYCHOM M a30THOM KHcioTamu. KauecTBEHHbIE peakIuy Ha KpaxMall U LEJUTI0I03Y.
AMHUHOKHCJI0THI. O0111as1 XapaKTepUCTUKa aMUHOKUCIIOT. bronornueckoe 3HaueHue o-
aMUHOKHUCIJIOT. HezaMeHuMble U 3aMEHNMMbIE aMUHOKUCIOTHI. AMUHOKHCIIOTBI KaKk
am(pOTepHbIE OPraHNYECKUE COETMHEHUSI. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (pEaKIHH C
KHCIIOTAMM U LIEJI0YaMH, peakluy dTepUPUKAIIIHN U I€3aMUHUPOBAHUS,
NeKapOOKCUIIMPOBAHNE U TpaHCAMHHHpOBaHue). KauecTBeHHas peakiysi HA aMUHOKUCIIOTBHI.
Peakuyn aMMHOKHCIIOT, 00YCIIOBIIEHHBIE TOTIOJHUTENBHBIMU (DYyHKIMOHAIBHBIMU TPYMIIAMH.
[Tentunnas (amuanHast) cBsi3b. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3ytorue 0enku. CrocoOs
MOJIy4eHUsI aMMHOKUCTOT. [IpuMenenue amuHokucioT. Kanpos.

Beaku. benku xak npupoansie Ouonoaumepsl (monunenTtuab). CTpykTypa 0eIKOBOM
MouiekyJbl. CBoiicTBa OenkoB. ['oOynspHbie n pubpusuisipabie O6eiaku. KucnoTHo-ocHOBHbBIE
cBoiicTBa 6enkoB. Jlenarypauus. Penarypauus. ['uaponus 6enkos. LiBeTHbie peakinu OenkoB
(ObuyperoBas, kcaHTonpoTenHOBas, peakuust o). buonornyeckue GyHKIUN OETKOB.
[Ipumenenue OenKoB.

HyxknenHoBble KMCI0TBI. POib HYKJIEMHOBBIX KUCIOT B )KU3HEAESITEIbHOCTH OPTaHU3MOB.
Jlesokcupubonykinenroas kuciaora (JJHK). Pubonyknennosas kuciora (PHK).
He3oxcupubonykineoszubl. Pudbonyxneosunsl. Hykneorunsl. HykinenHoBbIe KUCTOTHI Kak
MOJIMHYKINOTUIbI. HyKIeMHOBbIE OCHOBaHUS (TUMUH, ypalui, UATO3UH, aICHUH, TYaHUH).
Tayromepsl, TakTuMHAs 1 TakTaMHas Gopmbl. DochoandupHas cBs3b. [lepBuunas
crpykrypa JJHK u PHK. IIpunnun kommiementapaocty. ['uaponu3 nonuHyKIeoTH 10B.
[IpumeHeHne HYKJIEMHOBBIX KHUCIIOT.

Hemoncmpayuu. I'uiponns kpaxmaia.

Jlabopamopnuie onvimal. 38. O6pazoBaHUe KAJIBIHUEBBIX COJICH HACHIIIICHHBIX BBICIIUX
KUPHBIX KUCIIOT. 39. OGHapykeHHe TBOMHON CBSI3M B OJICMHOBOM KucioTe. 40.
OO6Hapy:xeHue JBOMHBIX cBsizel B TIMMOHeHe. 41. OOHapyKeHHe ITUKOJILHOTO (hparMeHTa B
riroko3e u ppykrose. 42. [Ipodba Tpommepa Ha MoHOcaxapubl. 43. Peakuus CenuBaHoBa Ha
bpykTo3y. 44. MonenrpoBaHue porecca OUOJIOrHUYecKOro OKUCICHHS TIIOKO3BI. 45.
O6HapyskeHue TJIMKOJIBLHOTO (hparMeHTa B JakTo3e u caxapose. 46. [Ipoda Tpommepa Ha
nucaxapubl. 47. I'naponus caxapossl. 48. KauecTBeHHas peakiys Ha Kpaxmail. 49.
Amdotepnblie cBoiicTBa a-amuHOKHUCTOT. 50. KommiekcooOpa3oBanue o-aMUHOKHUCIOT. S1.
JlezaMMHUpPOBaHUE O-aMUHOKUCIIOT. 52. KauecTBeHHas peakius Ha 0-aMAHOKHCIIOTHI. 53.
KcanTonporennoas

peakuus. 54. O6HapyXeHHe MepKaITo-TpyIil B Oenke. 55. buyperoBas peakiusi.
Ilpakmuueckue pabomot. 6. llpakTrueckast pabota o TeMe «YriaeBoabs». 7. Pemenue
JKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «XUMHUS PUPOIHBIX COeTUHEHUI. 8. Pelienne
AKCIIEPUMEHTAJIbHBIX 33]1a4.



11 kiace
Tema 1. Ctpoenne BemecrBa (14 u)
Crpoenne atoma. CoBpeMEHHbIE TIPEJICTABIEHUS O CTpOeHUU aToMa. COCTOSIHUE 3JIEKTPOHA
B arome. KopnyckyisspHO-BOIHOBOMW Iyanu3M anekTpoHa. KBanToBble unciaa. OCHOBHOE U
BO30yxkEHHOE cocTosiHue aToMa. [IpaBuno Xynaa. [lopsaok 3anonHeHus NoypoBHEH y S-,
p-, d- u f-ameMeHTOB. DIeKTPOHHBIE KOHPUTYpAIMK aTOMOB. I3MeHeHHe aTOMHOTO pajnyca
B IIepHOJIaX U rpymnmnax nepuoanyeckoit cucremsl J[. 1. MenneneeBa. O6pa3oBaHrue HOHOB.
Oueprus noHnszanuu. CpoACTBO K ANEKTPOHY. DIEKTPOHHOE CTPOCHHUE MOHOB.
Xumnueckas cBsizb. Kpucrasmundeckue pemérku. O0mue npeacTaBieHUs: 0 XUMHUYECKOM
CBSI3U. DIJIEKTPOOTPULATENIBHOCT. MeTalluIbl 1 HEMETAJUIB. XUMHAYECKAas CBA3b: HOHHAs,
METaJUIMYECKast, KoBajeHTHas. KoBaJleHTHas NoJsipHasl U KOBAJIEHTHAs HEMOJsIpHAs CBA3b.
Junonu. Dueprus cBsizu. J{nuHa cBs3u. MexaHu3Mbl 00pa3oBaHus KOBAJICHTHOM CBSA3U —
OOMEHHBIN U TOHOPHO- akuenTopHbIi. Tunsl rubpunnsanuu. OpueHTanus ruOpUIHbIX
opOuTtaneit. [IpouHOCTh G-CBSI3U U T-CBs3U. HeBanieHTHBIE B3aUMOACHCTBUS —
OPHUEHTALIMOHHOE U JUCIIepcuoHHOE. Bogoponnas cBsa3b. Kpucramnnueckne pemeéTku:
MOJIEKYJISIPHBIE, aTOMHBIE, MOHHBIC, METAJTINYECKHE.
Jlemoncmpayuu. Monenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAJNINYECKHUX
KPUCTAJUIMYECKUX PEIIETOK.
Tema 2. OCHOBHBIE 3aKOHOMEPHOCTH NpoTeKaHus peakuuii (17 4)
JJIeMeHThI XMMUYeCKOi TepMmoauHaMu K. CaMONpOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHbBIC
peakuuu. XuMH4YecKasi TepMOJuHaMuKa. TepMoanHaMuuecKasi CUCTeEMa — OTKpPBITas U
3aKphITasg. JK30TEPMHUUECKUE U IHAOTEPMUUYECKUE peaKii. BHyTpeHHss SHEeprusl.
OHTAJIBIUS U SHTPOIIHUS.
DKCTeHCUBHBIE MapameTpbl. IHTeHCHBHBIE TapaMeTphl. DHeprus [ m60ca. DHTaIbIUNHBINA U
SHTponuiHbIA paxTopsl. [IpuHIMN SHEpreTHUecKoro conpsikeHus. OOpaTumMble U
HeoOpaTuMble peakiuu. XuMuieckoe paBHoBecue. KoHCTaHTa XMMHUYECKOT0 PaBHOBECHSI.
Cwmetenne xumuueckoro paBHoBecus. [Ipunnun Jle Hlatense. 'omeocTas.
JleMeHThl XMMHUYeCKOH KHHeTUKH. MexaHu3M peakiuid. JeMeHTapHbIN aKT.
[Tapannensusie peakuuu. [locnenoBarenpuble peakuun. ['OMOreHHbIE peaKuu.
I'ereporennsie peakuuu. CKOPOCTh peakinu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB.
Kunernueckue ypaBHenus. Koncranra ckopoctu peakuuu. [lepuoa nomynpespaiieHus.
3aBUCUMOCTh CKOPOCTH peakuuu oT TemrepaTypsl. [IpaBuno Bant-I'opda. Dneprus
aktuBanuu peakuuu. Karanus. Karanuzatopel. UHrHOUTOPHI. ['OMOTEHHBIN U Te€TepOTreHHBIH
KaTaJlns.
Crexuomerpus. Ctexuomerpus. MonsipHas macca. Momnsipablit 00bEM Ta30B. KonudectBo
BeiecTBa. Mosib. OTHOCUTEbHAS IUIOTHOCTH I'a3a 10 ApyroMy rasy. Y paBHEHUE
MenneneeBa—Knanelipona. MossipHas macca cmecu ra3oB. [loctosiHHas ABoraapo.
CooTHoOIIEHUST MEXAY KOJTMYECTBAMH BELIECTB B XUMHUECKUX YPABHCHUSX.
PactBopsl. ['OoMOreHHbIE U reTeporeHHble cucteMbl. PactBopsl. MolisipHast KOHLIEHTpaLUs
pacTBOPEHHOIO BelecTBa. MaccoBasi KOHLEHTpAIUsl pacCTBOPEHHOIO BenlecTBa. MaccoBas
nonsi. O6séMmHuas nonst. Koadduiment pactBopumoctu. 3aBUCUMOCTh PACTBOPUMOCTHU
HEKOTOPBIX COJIEN OT TeMnepaTypbl. HachlleHHBIN 1 HEHACKIIIEHHBINA PACTBOP.
ConbBaranusi. ConbBarbl. ['uapatsel. AKBaKOMIUIEKCHI. PacCTBOPUMOCTS.
Jlemoncmpayuu. TernoBbie 3pPeKTh IPU paCTBOPEHUHN KOHIICHTPUPOBAHHON CEPHOM
KHUCJIOThI 1 HUTpaTa aMMOHUS. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT KOHLIEHTPALUU U
TeMrieparypsl. Pa3noxeHnue nepokcuia BOJOpo/ia B MPUCYTCTBUM KaTaau3aTopa.
Tema 3. BemecTBa 1 0CHOBHbIE THIIBI X B3aumMoaecTBus (32 1)
Kaaccudukanus Heoprannyeckux BemecTs u peakumii. Oxcunbl. Kuciaorsl. OcHOBaHHS.
Conu. OKcuabl KUCIOTHBIE, OCHOBHBIE, aM(pOTEpHbIe, HecoaeoOpasytomue. KucioTs
KHCIIOpOAcoAepkKaline U oeckuciaopoanble. Kuciorsl 0oqJHOOCHOBHBIE U MHOTOOCHOBHBIE.



OcHoBanus. énoun. HepactBoprumble ocHoBaHusA. AMpoTepHble ocHOBaHusA. Conu
CpeaHue, KUcible, cMelanHbie, ocHOBHbIE. Conu nBoitHbie. Kitaccudukaius peakimii.
Peakiuu coequHenus, pa3noxKeHus, 3aMeIIeHusi, OOMeHa.

DJleKTpoJMTHYECKAs Auccounanns. Peaknus HedTpaau3zanum.

DIEKTPOIUTHI U HEAJIEKTPOIUTHL. Teopus 2IeKTPOTUTUUYECKON Juccouanuu. MexaHusm
ANEKTPOIUTUYECKON nucconnanuu. CuiabHbIe U ci1aldble 351eKTpOoauThl. CTerneHb HOHU3AUU
(muccoumanmm). Jlucconuanusi KUCIOT, OCHOBaHUM, coneil. Peakius HedTpaan3aium.
Peakuuu o0MeHa ¢ yyacTueM coJieil. BzanmonelicTBue CpeHUX COJIE C KACIO0TaMu, C
OCHOBAHUSAMH U MEXIy coOO0M. Peakiuu ¢ yqactiuem KUCIbIX cojieil. ['uaponus comnei.
CoOBMECTHBIN THAPOIU3.

AM@oTepHbIe OKCHABI M THAPOKCUAbI. AMpOTEpHOCTh. Peakiiun am(poTepHbIX OKCUIOB B
pacmnaBe. KommiekcooOpa3zoBanue B paciuiaBax. Peakiiuu aMoTepHbIX OKCHIOB U
TUAPOKCHUJIOB B pacTBope. Peakiiuu coseit MmeTaiioB, 00pa3yrommx aMmGpoTepHbIe
COCIMHECHHUSI.

3HayeHHe KHCJIO0THO-OCHOBHBIX PeaKIluii VIsi OpraHu3Ma 4yesioBeKa.

Bonopoausiit nokasarens (pH). bydepnas cuctema. 3nauenus pH >xuakocteit opranuzma
yenoBeka B HopMe. bydepnsie cucremsl opranuzma (ruapokapOboHaTHasI, TeMOTJIOOMHOBAS,
docdaTHas, 6enkoBas), uX B3auMocBs3b. bydepHas émkocTs. Hapynienue kucnoTHo-
OCHOBHOTO COCTOSIHUSI.

OxuCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeakIui. JJaeKTPoJu3. CTeeHb OKUCICHUS.
Knaccudukarus okucauTeTbHO-BOCCTAHOBUTENBHBIX peakiuii. BiusHue cpeapl pacTBopa Ha
MPOTEKAHUE OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX peakinii. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH C YUaCTUEM JIBYX BOCCTAHOBUTEIIEH WU BYX OKUCIUTEICH.
DJIEKTPOIN3 PacIyIaBOB U PACTBOPOB COJIEH.

CTpoeHne KOMIJIEKCHBIX cOeIMHEeHNH. JJOHOpHO-aKIIeNTOPHBIA MEXaHU3M 00pa30BaHuUs
KOMIUIEKCHBIX coeuHeHul. LlenTpanbHblii atoMm. BHyTpeHHss KoopauHalMoHHas cdepa.
JIuranapl: MOHOJIEHTATHBIE, OMIEHTATHBIE, MTOJIUIEHTaTHbIe. BHEIIHSAS KOOpIMHAIIMOHHAS
cdepa. [IpaBuna Ha3BaHUs KOMILJIEKCHOM yacTulibl. Ha3zBanus nurannos. [lpaBuna
HOMEHKJIATypbl. [lonusaepHbie KOMILIEKChl. MakpOLMKINYECKNE KOMILIEKCHI.
Koopaunanmonnoe uncno. Kondurypanys KOMIIEKCHBIX COSIUHEHUN.

Hemoncmpayuu. Pru3snyeckue CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAaHMM, coliel. M3yueHnne
3NEKTPONPOBOJHOCTH pacTBOPOB. Peakuus HelTpanu3anuu. Peakiium KUCIIbIX coel ¢
MeTauiamu. [loyyeHne KOMIIEKCHBIX COJIEH.

Jlabopamopnwie onvimpl. 1. CoBMECTHBIN TUAPOIN3. 2. BiusHue U3MEHEHUs TEMIIEpaTypbl
Ha CMEILIEHHE PaBHOBECHUS TUAPOIN3A.

Ilpakmuueckue pabomowi. 1. ['unponus coneid. 2. 'MAPOKCOKOMIUIEKCH METAJIOB.

Tema 4. Xumus 3j1eMeHTOB (72 4)

buorennsie 3j1iemeHTbl. Kitaccupukanus 31eMeHTOB. bHOTeHHbBIE 3JIEMEHTHI.
OpraHoreHsl. DJIeMEHTHI JEKTPOIUTHOTO poHa. MukposnemenTsl. Kiaccuduxarms
OMOTEeHHBIX IS OpraHu3Ma uenoBeka. O0Imas xapakTepucTuka S- aeMeHToB. Oomas
XapaKTEPUCTUKA p-311€MEHTOB. MaKcUMasbHble 1 MUHUMAJIbHBIC 3HAUECHUSI CTENIEHEN
OKHCJICHUS P-2JIEMEHTOB 2—4-T0 MEPUOJIOB C MPUMEPAMH OMHAPHBIX coequHeHui. OOmas
xapakrtepuctuka d-ameMeHToB. CTEIEHU OKUCIICHUS OMOJIOTMYECKU BaKHBIX (-3JIEMEHTOB B
COCIMHEHUSIX.

Boxopon u kuciaopoa. Bogopoa. OkucnuTenbHO-BOCCTAHOBUTENIbHAS AIBOMCTBEHHOCTh
BoziopoJia. ['mapunel meramios. Kuciopos. AmuioTpornHbie MOAUPUKAIIUNA KHCIOPOa.
Xumudeckue cBoicTBa kuciaoposa. Jlaboparopusie criocoObl ¥ IPOMBIIIEHHBIE CTIOCOOBI
MOJYy4YEeHUsI KUCI0poaa. XMMHAYECKHE CBOMCTBA 030HA. KauecTBeHHas peakius Ha 030H. Bona
U nepokcul Bogopoaa. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS ABOMCTBEHHOCTD MEPOKCUIA
BOJOpOZA.



OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH C YYaCTUEM NIEPOKCH]IA BOAOPOJA B PA3HBIX
cpenax.

I'anorensl. O01Iast XapakTepucTUKa U (PU3NYECKUE CBOMCTBA. XUMHUUECKUE CBOMCTBA
rajsioreHoB. JlabopaTopHbie crTOCOObI OJy4eHUs ranoreHoB. OKUCIUTENbHAs CTOCOOHOCTh
rajloreHoB. JlucnponopuuoHupoBaHue ragoreHoB. dOusnueckue 1 XuMUYECKUE CBOICTBA
rajJloreHoBoA0po10B. OcoOeHHBIE CBOMCTBA (PTOPOBOIOPOAHON KUCIOTHI. KauecTBeHHBIE
peakuuu Ha MOHBI TajoreHoB. Kucnopoconepxaiiyue coelMHEeHUs TaJIOT€HOB.
XJIOpHOBATUCTAs KMCIIOTA. XJIOPUCTast KUCIO0TA. XIJIOPHOBATask KACIOTa. XJIOPHAs KUCIIOTA.
I'mnoxnoputsl. Xnoputel. Xnopatsl. [lepxnopatel. [IpuMeHeHne raJIOr€HOB U MX BaKHEHUIITNX
COCIMHECHU.

Cepa. XapaktepucTuKa 3JIEMEHTA U TPOCTOTro BeuecTBa. Haxoxienue B mpupo/e.
®dnortanus. AJTOTPOIHbIE MOAU(PUKAIIMN CEPBI: pOMOMYECKas cepa, MOHOKIIMHHAS cepa.
Xumuueckue cBoiicta cepbl. CepoBonopoa. XMMHUUYECKHE CBOMCTBA CEPOBOIOPO/IA.
CepoBonopoaHas KUCI0Ta. XUMUYECKHE CBOMCTBA CEPOBOJOPOAHON KUCIIOTHI.
CepoBoaopoa. ®uznueckne CBOKMCTBA CEpOBOIOPOAA. BoccTaHOBUTENIBHBIE CBOMCTBA
cepoBoopoaa. KauecTBeHHas peakiiysi Ha cepoBoJIopoa U cylbduabl. CTpoeHrne MOJIEKYJIbI
okcuaa cepbl(IV). @uznueckue cBONUCTBA, MOJyYeHUE U XMMHUECKHE CBOMCTBA OKCUIA
cepsi(IV). CpoiictBa cynbduToB. KauecTBeHHas peakius Ha CyabPuT-uoH. [Ipumenenue
okcuna cepol(IV) u coneii ceparctoit kKucaoThl. CoeMHEHUS CEPhI CO CTETICHBIO OKUCIICHUS
+6. Oxcua cepoi(VI), ero cBoiictBa. CepHast kuciaotra. OKUCIUTETbHBIE CBONCTBA
pa30aBJICHHON U KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI. [lomyueHne cepHOM KUCIIOTHI.
OxucnuTenbHble CBOICTBA Cyb(haToB. Paznoxenue cyiabharoB. OCHOBHbIC aHATUTUYECKUE
peakuuu, TpuMEeHsIoIIecs s OOHapYKEHUsI cepocoiep Kalux aHMOHOB. [Ipumenenue
CyJb(aToB.

A30t u ¢gocdop. OO61Ias XxapaKTepUCTHKA 3JIEMEHTOB V A-rpynmbl. Pu3ndeckue u
XUMUYECKHE cBOMCTBa a30Ta. [lonyueHune u npumenenue azora. CoequHeHus a3ora co
CTETNEHBIO OKUCIIEHUS —3. AMMHMAK, ero (U3NYECKrue U XUMUUECKHE CBOWCTBA U TPUMEHEHHE.
Conu amMoHus, Ux cBolicTBa. KauecTBeHHOE onpeieieHue aMMHUaKka 1 MIOHA aMMOHMUSL.
CaoiicTBa HUTPUIOB. OKCHIBI a30Ta. A30THUCTAsI KUCIOTA U HUTPUTHL. A30THAs KUCIOTA.
OxucnuTenbHbIe CBOMCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI.
Hwutpartsl, ux cBoiictBa. Paznoxenue HutparoB. [[puMeHeHre HUTPATOB.

CTtpoeHue u CBOICTBA MPOCTHIX BelIECTB, 00pa3oBaHHbIX Gocdopom. AitoTponus
dbocdopa. Paznuuus B cBoiicTBax 6enoro u kpacHoro gocdopa. Coenunenns dpocdopa co
cTeneHbio okucienus —3. @ochuasl metamioB. Pochun, ero coiictBa. CoenuHeHus
docdopa co crenenpto okucnenus +3. Oxcuna pochopa(lll). dochopucras kuciora.
Coenunenust pocdopa co crenennro okucienus +5. Okcun pochopa(V). dochopnas
KHUCIOTa, €€ (pu3nuecKre, XMMUYECKHE CBOMCTBa, Mony4yeHue, npumeHenue. [lupodochopnas
kuciota. [Tomyuenue pochopa. I'amorernast hochopa(lll). 'amorennnsr pocdopa(V).
Yraepoa u kpeMHuii. XapakTepucTUKa SJI€MEHTOB. AJUTOTPOITHbIE MOAU(HUKAIIUN yTIepoa:
rpadur, anmas, kapous, ¢ymepensl. CpaBHeHHE PU3NYECKUX CBOMCTB aiMasa U rpadura.
XuMuyeckue cBoicTBa rpadura, kokca. Peakuu qucnponoplinoHUpoBaHus rpadura.
Kap6unpt. Auerunenuasl. Oxcun yraepoaa(ll), ero monydyenue, CBONCTBA U PUMEHEHUE.
Oxcup yrnepoaa(IV), ero ajnexkTpoHHOE CTPOEHME, ITOTYYEHHUE, CBOMCTBA U IPUMEHEHHUE.
VYroapHas KuciaoTa u e€ com — KapOoHaThl, TuipokapOoHaTsl. CBOMCTBAa KapOOHATOB U
runpokapOonaroB. KauecTBenHas peakuus Ha kapooHaT-uoH. Kpucraminueckas pemérka
KpeMHHUs. AJUTOTponust KpeMHus. B3anmoielicTBue KpeMHHUsI C IPOCTHIMU U CIOKHBIMU
BeecTBaMu. OKHUCIHUTENbHbIE U BOCCTAHOBUTENbHBIE cBOMCcTBA. Okcua kpemuusa(IV):
Hax0JICHUE B IPUPOJE, XUMHUECcKue cBorcTBa. KpeMHueBbie KUCIOThI. CUIIUKATHI.
Cunukarens. ['uaponan3 pacTBOPUMBIX CUIIUKATOB.

Metasisl IA- u ITA-rpynn. Hlenounsie metamnsl. Konduryparms aromos Meramios [A- u
ITA-rpynn. I3MeHeHne MeTalsIn4ecKuX CBOWCTB 10 Tpynine u nepuony. Ilpupoaxsie



coennHeHUs MeTauioB [A- u [IA-rpynn. @usnueckue cBoricTBa. XMMUYECKHE CBOMCTBA:
B3aMMOJICICTBHE C BOJIOM, C KACIOPOAOM U IPYTHUMH MPOCTHIMHU BEIIECTBAMU.
[Iénouno3zemenbHble MeTaIbL. [ uapuasl MeTaioB. AMUIbl. OKCUIBI MIETOYHBIX U
METOYHO3EMENBHBIX METAIJIOB, UX CBOMCTBA. [ MAPOKCHUIBI ETOYHBIX U
METOYHO3EMENIBHBIX METAJIIOB, UX CBOMCTBA. [IepOKCUIbI M HAIIEPOKCUIBI IIETOYHBIX U
IEJI0YHO3EMEIIbHBIX METAJUIOB, UX CBOWCTBA U MpUMeHeHUE. JKECTKOCTh BOMBI.
OkpammBanue mwiamMeHu noHamu MetauioB [A- u [IA-rpynn. buonorudeckoe 3HaueHue
HaTpUsl, KIS U MarHusl.

Amomunmii. Haxoxaenue B npupojie. DiaeKTpoHHas KoH(purypanus atoma. Guznueckue
CBOMCTBAa. XMMUYECKHAE CBOMCTBA: B3aUMOJCHCTBHE C KUCIOPOIOM U JPYTUMH ITPOCTBIMU
BENIECTBAaMH, BOJIOM, PACTBOPAMU COJIEH, pacIilaBaMHU U PaCTBOPAMH IIEIIOYEH,
[TaCCUBUPOBAHNE KOHLICHTPUPOBAHHBIMU CEPHOM M a30THOM KucimoTaMu. OKCHUJT alFOMUHUS.
AnromuHathel. TerparuapokcoatoMruHaThl. B3anmoaeiicTBue okcuaa altOMUHUS C OKCUIAMH,
TUAPOKCUAAMH U KapOoHaTamMu MeTauioB [A- u lIA-rpynn. ['uapokcus anoMuHus, ero
MOJy4YEeHUE, CBOMCTBA U

MIPUMEHEHHUE.

Xpom. XpoMm, Hax0KIEHHE B IPUPOJIE, CTPOEHUE aTOMa, CTENIEHH OKHUCIIEHUs, GPU3NYeCcKue 1
XUMHU4eckue cBoicTBa. [laccuBupoBaHue KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOM
KHCJIOTaMH, «11apckoi Bojkoi». [Ipumenenue. Oxcuapl xpoma. Conu xpoma(Ill). Xpomonas
kucnota. luxpomonas kucinora. Xpomatsl. duxpomatsl. Conu xpoma(V1). Menuko-
OMOJIOrMYECKOe 3HAUCHUE COCIMHEHUHN XpoMma.

Coeaunenust mapranna. Ctenenu okucnenust mapranua. Oxeun v rugpokeus mapranua(Il).
Oxcupn mapranna(IV). Manranatel. [lepmanranatsl. buonoruueckoe 3HaueHne MapraHua.
Kene3zo. Haxoxaenue B npupojie. aeKTpoHHas KoHpurypanus xeneza. Gusndeckue u
XUMH4eckue cBoiicTBa. [laccuBupoBaHue KOHLIEHTPUPOBAHHBIMU CEPHOM M a30THOM
kuciotaMu. Okeuapl xkene3a. [ Mapokcuabl xene3a, ux CBOMCTBA U nonydeHrne. CoeTMHEeHUs
xenesa(Il) u xenesa(Ill). KayecTBennsle peakiuu Ha uoHbl Fe?* u Fe**. Jlomennble
nporueccel. Deppathl. XKenezo — OMOreHHbIH 3eMeHT. MenKo-01oJ0rn4ecKoe 3HaueHre
xKenesa.

Menb. Menb, HaX0XKACHUE B PUPOJIE, CTPOCHHUE aTOMa, CTETIEHU OKUCIICHHUS, PU3nUYecKue 1
xumuyeckne cBoiictBa. [Ipumenenue. Oxcun menu(l). Cpemanne conu meau(l). Peakiun
koMmriiekcooopazoBanus meau(l). Oxcua meau(Il). I'mapoxcua meau(1l). KauectBennas
peakuus Ha moHbl Cu?'. Menp — GHOreHHbIH 311eMeHT. MeIUKO-0M0I0THIECKOe 3HAYECHUE
MEH.

Cepedpo. Cepebdpo, puznueckue u xumuueckue cpoiictpa. Oxcun cepedpa(l). Peakiuu
KoMIuiekcooOpazoBanus cepedpa(l). Hurpar cepebpa — peaktus Ha nonst Cl-, Br, I
[Ipumenenue cepedpa 1 €ro CoeTMHEHUM.

Hunk. HaxoxneHnue B npupoje, CTPOCHUE aToMa, CTEIIEHN OKUCIICHUSI, (pU3ndecKue u
XxuMHu4deckue cpoiictBa. [Ipumenenue. AMQoOTepHOCTh OKCHA U TUAPOKCUIA IIMHKA. Peakuuu
KOMILIeKcOOOpa3oBanus HKA. [{uHK — MuKposneMeHT. Meauko-01oI0rnueckoe 3HaueHue
LIMHKA.

Jlemoncmpayuu. Paznoxxenue HutparoB. O0pasisl raioreHoB. [lomydeHne rajioreHos.
Jlabopamopuwie onvimut. 3. OKUCITUTEILHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD TIEPOKCHIA
BozopoJa. 4. Pa3noxkeHne nepokcuaa BOAOPO1a oA AeicTBUEM Kartanasbl. 5. OkuciaeHue
Opomu- U HOIUI-UOHOB. 6. PacTBoprMoOcTs nona. 7. JlucnponopiimoHupoBanue noja. 8.
JucnponopuuonupoBanue cepsl. 9. [lonyyenue cepuucroit kucnotsl. 10. Kucinorno-
OCHOBHBIE CBOICTBA CEpPHUCTOM KUCIOTHI U €€ coneil. 11. BoccTaHoBUTENbHEBIE CBOMCTBA
cepHUCTON KucnoThl. 12. [omyuenue cynbdura 6apust (kaueCTBEHHas: peakys Ha CyIbpUT-
noH). 13. KauectBennas peaknus Ha cyibdaT-uoH. 14. [lomydyenne xnopuaa ammonus. 15.
CaoiicTBa xjopuga aMMoHus. 16. OKUCIUTEIBHO-BOCCTAHOBUTEbHAS IBOUCTBEHHOCTh
HUTPUT-HOHA. 17. OKucnuTenbHas CnocOOHOCTh HUTPAT-MOHA B IIEJIOYHOM pacTBope. 18.



Wzydenue ycnoBuii oOpasoBanus ¢pocdaron kanpims. 19. [lonydenne yriekucnoro raza. 20.
KucnorHo-ocHOBHBIE CBOICTBA YTOJIBHOMN KUCTOTHI U €€ coneil. 21. B3aumonelictBue
YTOJIbHOW KHCIIOTHI ¢ KapOOHATOM Kayibliusl. 22. Pa3pylieHne ruipOKCOKOMILIEKCOB
METaJIJIOB TIOJ1 IEUCTBUEM YTIEKHUCIOro rasa. 23. CoBMECTHBIN THAPOIN3 HOHOB aMMOHUS U
CUJIMKAT-HOHOB. 24. B3anMoaeicTBUE YTOJIBHON KUCIOTHI C CHIMKAaTOM HaTpus. 25.
KauecTBenHas peakuust Ha HOH marHus. 26. KauecTBeHHast peakuys Ha MOH KaJiblus. 27.
KauecTBeHHas peakuus Ha noH Oapust. 28. PacTBopeHue amOMUHNS B KUCJIOTaX U MIEJI0YAX.
29. B3anMoIelCTBUE TETPArUIPOKCOATIOMUHAT-NOHA C HOHAMH alfoMuHusA. 30.
Bsaumoneiictsue coneit xpoma(lll) c ammuakom u ménousto. 31. Okucnenure coeAMHEHUM
xpoma(1ll) B menounoii cpezne. 32. U3ydyenne paBHOBECHS TUXPOMAT—XpOMAT B BOJHOM
cpene. 33. BoccranoBnenue coenunenuit xpoma(VI) B kucnoit cpene. 34. [lomyuenue
ruapokcuaa mapranua(ll) u ero okucnenue. 35. OkucIUTEIbHBIE CBOWCTBA OKCUIA
Mapranna(IV). 36. Ilomyuenue runpokcuoB xene3a. 37. KauecTtBeHHas peakius Ha HOH
xenesza Fe?'. 38. KauecTBeHHBIE peakiuu Ha MOH kene3a Fe3. 39. Otnomenne menu k
nevictBuro kucnot. 40. [Tonyuenue ruapokcuaa u ammuHokomiiekca meau(1l). 41.
Pa3zpymenne ammunokomiuiekca meau(Il). 42. OkucnurenbHble CIOCOOHOCTH COETMHEHUIN
meau(1l). 43. [Monyyenne ammuHokomiuiekca meau(l) u ero okucnenue. 44. PactBopenue
LMHKA B KUCJIOTaxX U uienoyvax. 45. O6pazoBaHue r’UAPOKCO- U aMMUHOKOMILJIEKCA IIMHKA.
Ilpakmuueckue padomuwi. 3. Ilonyuenue Bogopoaa u kuciaopoza. 4. CBoNCTBa rajloreHuI-
noHoB. CBoiicTBa noja. 5. CBolcTBa cephl U €€ coequHenuit. 6. [lonyuenue azora u
amMuaka. CoiicTBa coeuHeHui a3ota u pocdopa. 7. CBoicTBa COENMHEHHH yTriaepoaa U
KpeMHUs. 8. MI3ydyeHne Ka4eCTBEHHBIX peakunii HOHOB MeTaiioB [A- u IIA-rpymnm. 9.
CgoiictBa amomunus. 10. ColictBa coequnenuit xpoma. 11. [Tomydyenue u cBolicTBa
coeauHeHnit Mapranua. 12. [Tonydyenue u cBoicTBa coeAMHEeHui xene3a. 13. CrolicTBa Menu
U €€ COCIMHEHNN.



3. Temaruyeckuii Mmjaa”

10 xkixacc

Ne Tema ypoka
ypOKa Kosm4yecTBo
4acoB
Tema 1 .OcHOBHbBIE TeopeTHYECKHUE MOJIOKEHUS
oprannveckoi xumum (19 4.)
1 IToBTOpEeHMe Kypca xumuu 3a 9 kiace 1
2 [Ipenmer oprannueckoir xumMun. OpraHn4ecKue 1
BEIIECTBA.
3 YTriaepoaHblil CKEJIET MOJIEKYJI OPTaHMYE€CKUX BEUIECTB. 1
4 QDYHKIHOHAJIBHBIE TPYTIIBL. 1
) Teopust cTpoeHUsT OpraHUYECKUX COCTUHEHUH 1
A.M.bytneposa.
6 Pemenue 3ana4 u ynpaxsenui no reme «Teopus 1
CTPOEHMs OpraHn4yecknx coequHeHni A.M.bytiepoBa»
7 Casi3u, 00pa3yemble aTOMaMH yIJiiepoJia ¥ BOJAOPOa. 1
8 CBs131, 0Opa3yemMble aTOMOM KHCJIOpPOAa 1
9 CBs131, 0Opa3yemMble aTOMOM a30Ta 1
10 | Cesa3u, oO6pasyembie aToMaMu rajoreHoB. OOt 0630p 1
XUMHYECKHX CBSI3€H B MOJIEKyJIaX OpraHu4eCcKuX
COEIMHEHUN
11 | IlpakTnueckas padora 1 «KoHcrpyupoBanue 1
IIAPOCTEPKHEBBIX MOJIEICH MOJIEKYJI OpraHUYEeCKUX
COEIMHEHU
12 | Pemenue 3amau o teme ’OCHOBHBIE TEOPETUUECKHE 1
MOJIO’KEHUSI OPraHUYeCKON XUMUK
13 ITonsATHE 0 MEXaHU3ME PEaAKITUU 1
14 | I'oMOJIUTHYECKUH U TETEPOTUTUUECKHUIN CTIOCOOBI 1
paspsiBa cBsizu. Hykineoduisl u snetpoduist
DNEKTPOHOAOHOPHI. DIEKTPOHOAKIIENTOPHI.
15 | Dnexkrponnbie AP HEKTHI 1
16 | Knaccudwukanuii peakiuii B OpraHmueCKol XUMHH 1
17 | Bemonnenue ynpaxuenui «Knaccudukamnum peakiyii B 1
OPraHu4eCKOU XUMUM»
18 | lIpakTnueckasi padora 2 «OnpeneneHue BOA0POA, 1
yTIepoa U XJIOpa B OPTaHUYECKUX COCTUHEHUSIX)
19 | KonutpoabHas padora 1 no teme « OCHOBHBIC 1
TEOPETUYECKUE TIOJIOKEHUS OPTaHUIECKON XUMUIY)
Tema 2. Yraesogopoas (49 4)
20 | CtpoeHue aqKaHOB 1
21 | dusnueckne U XUMUYECKHE CBOMCTBA AJIKAHOB 1
22 WNHnuBuayanpHble CBOMCTBA METaHa 1
23 | Ilony4yeHue ankaHOB 1
24 | IlpumeHeHHE aIKaHOB 1




25 Pemtenue 3amad mo reMe « AIKaHBD) 1

26 | Ctpoenue ankeHoB. M3omepus 1 HOMEHKIATypa 1
QJIIKECHOB

27 | ®usnueckne CBOKWCTBA aJTKEHOB XUMUYECKUE CBOMCTRA 1
QJIKCHOB

28 Peakiuu nonumepusanuu. Peakiuu okucieHus 1

29 | I[lomyyeHue amkeHOB 1

30 | [IpumeHeHune ajIKeHOB 1

31 | Pemenue ynpakHEeHUH 1O TeMe «AJTKaHbI. AJIKCHBD) 1

32 | Pemenue 3amay 1o teMe «AJIKaHbl. AJKEHBI» 1

33 | BeiBoa hopMyITBI OPraHUYECKOTO BEIIECTBA I10 1
MIPOJIYKTaM CTOPAHHUS

34 | IlpakTuyeckas padora 3 « [lonydeHnue sTuneHa » 1

35 | Crpoenue u pusnyeckre CBONCTBA aIKaIMECHOB 1

36 XUMHYECKHE CBOMCTBA aJIKaJUEHOB 1

37 | IlonyuyeHue u npuMeHeHue ankaaueHoB. HatypanbHbii 1
Y CUHTCTHYCCKHI KaydyKu

38 Pemnrenne 3amau « AnkaaueHbD 1

39 | Crpoenue ankuHoB. Du3nyeckure CBONCTBA aTKMHOB 1

40 | XuMHYECKHE CBOMCTBA AJIKHHOB 1

41 Peakmuu oxuciaeHus alKUHOB 1

42 | IlonmyueHue u NpUMEHEHHE aJKUHOB 1

43 | Pemenue 3a1a4 v yrpaXHEHUN 110 TEME 1
«YTIeBOJIOPOIbI»

44 O0600maIIHI YPOK MO TEME « Y TIIEBOIOPO B 1

45 | KontpoJubHasi pa6ora 2 1o TeMe « AIMKINYeCKue 1
YTIIE€BOIOPObI

46 CtpoeHune MUKIOaTKaHOB 1

47 | duznveckue 1 XUMUYECKHE CBOMCTBA ITUKIIOATKAaHOB 1

48 [Tonyuenue u MeTUKO-OHMOJIOTHYECKOE 3HAUCHUE 1
IIUKJIOAJIKAHOB

49 | Pemenue 3a1a4 ¥ ypaKHEHUH 110 TeMe 1
«Iluknoaakanbn)

50 | Ctpoenue 6eH30Ma U €ro roMoJIoroB. du3ndeckue 1
CBOICTBa OEH30J1a

51 | Xumnueckue cBoMcTBa OeH30I1a 1

52 | XuMHUYecKHe CBOWCTBAa TOMOJIOTOB O€H30J1a 1

53 | Ipyrue apoMaTHYeCKHe COCAMHEHUS 1

o4 | [lonyueHue ¥ NPUMEHEHUE apEHOB 1

05 | 'enetnueckas cBsi3b MEXAY YIIIEBOJIOPOIaMU 1

56 | Pemenue 3aa4 nmo teme « ApoMaTHIECKue 1
YTIEBOJAOPOIBD)

57 | O6obmatomuii ypok o teme «llukmnaeckue 1
YTIEBOJAOPOIBD)

58 | KourpoabHas padora 3 mo teme «{uknuueckue 1
YTIIEBOJIOPOIBD)

59 | IIpupoaHblii Ta3 U APYTHE TOPIOYHE Ta3bl 1

60 | Hedts. Cnoco6sl nepepaboTku HehTH 1

61 | Tsépnoe TomIMBO 1




62 | Ypoxk-koudepenuus «lIpupoaapie HICTOUHUKA 1
YTIICBOJJOPOIOBY

63 | Pemenue 3amay mo Teme « [Ipupoanbie HCTOUHUKI 1
YTIICBOJJOPOIOBY

64 | ['anorenzaMeni€éHHbIe YTIIEBOJAOPOIBI CTPOCHUE H 1
(u3nyeckre CBOMCTBA

65 | XuMuueckne CBONCTBA raJIOTCHATKAHOB 1

66 | [lpumeHeHne rasoreH3aMeImENHBIX YTIIEBOJIOPOAOB 1

67 | Pemenue 3ama4 mo TemMe«YTI€BOJOPOIBD) 1

68 | KourpoabHas pa6ora 4 1o Teme «YTIICBOJIOPOIBI» 1
Tema 3. Kuciaoponocoaepxamue opranndeckKue
coequHenus (314)

69 | O6mas xapakTepucTHUKa CIUPTOB. DU3HUECKHE 1
CBOMCTBA CIUPTOB

/0 | XuMHYecKre CBOMCTBA CIIUPTOB 1

71 | OkucIUTEIbHBIC CBOMCTBA IEPBUYHBIX M BTOPHYHBIX 1
CIIUPTOB

72 | llonyyenue cnuptoB. [IpumMeHeHne cnupToB 1

/3 | MHOrOoaTOMHbIE COUPTHI 1

74 | Pemenue 3amau o Teme «CHUPTHI» 1

75 | O6mas xapaktepuctrka peHonoB. Puznueckue 1
cBOIcTBa (heHOJIOB

76 | XuMuueckue cBOMCTBa ()eHOJIOB 1

77 CpaBHEeHHE XMMHUYECKUX CBOUCTB OJTHOATOMHBIX 1
CHOUPTOB U (eHoa

78 | Ilomyyenue u npuMeHeHne GHEeHOIOB 1

79 Pentenue 3amau o reme «@EHOIIBI» 1

80 | OGmas xapakTepucTHKa B (U3HUECKUE CBOWCTBA 1
aJIbJICTU/IOB U KETOHOB

81 XUMHUUYECKHE CBOMCTBA aJIbIETUI0B 1

82 | Xumnueckue CBOWCTBA KETOHOB 1

83 [TonyueHnue u MpUMEHEHHUE albJACTUIOB U KETOHOB 1

84 | Pemenue 3aa4 no teme «AJbICTUIBI U KETOHBDY 1

85 | IIpakTtuuyeckas padora 4 «Crnuptsl. DEHOJBI. 1
Ansnerunsl. KeToHBDY

86 | Konrpoabnasi pa6ora 5 no teme «Cruptsl. DeHOIBI. 1
Ansnerunsl. KeToHBL Y

87 | OOmas xapakTepucTHKa KapOOHOBBIX KUCIIOT. 1
Pa3nooOpasue u pusnueckue cBorcTBa KapOOHOBBIX
KHCTIOT

88 XUMHUYECKUE CBOMCTBA MPEACIbHBIX OJITHOOCHOBHBIX 1
KapOOHOBBIX KUCIIOT

89 | Cnenuduyeckue CBONCTBA MypaBbUHOW KUCIOTHI 1

90 | OcobeHHOCTH XMMHYECKUX CBOMCTB MPeIeTbHBIX 1
JIBYXOCHOBHBIX W HETIPEACITbHBIX OJITHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

91 | OcoGEeHHOCTH XUMHUECKUX CBOMCTB apOMAaTUYECKIX 1
KapOOHOBBIX KHUCIIOT

92 | [lomyuyenne kapOOHOBBIX KHCIIOT 1




93 Menuko-0noiornueckoe 3HaYeHUE ¥ IPUMEHEHUE 1
KapOOHOBBIX KHCIIOT

94 Pemienne 3anau no reme «KapOoHOBBIE KUCTOTBI» 1

95 | OyHKIMOHATBHBIC TPOU3BOJIHBIE KAPOOHOBBIX KHCIOT 1

96 | Cnoxwusle 2pupsi 1

97 | llpaktuueckas padora 5 «Ilomyyenue u cBoiicTa 1
YKCYCHOM KHCJIOTBDY

98 | Pemenue 3amau no teme «Kucmopomocoaepikarmime 1
OpPTaHWYCCKHUE COCTMHCHHUS »

99 | KonrtpoisbHas paboTa 6 1Mo Teme 1
«Kucnopogocoaeprxkarnire opraHndecKue COeTMHCHUSD
Tema 4 . A3oTocoaep:kamye OpraHnyeckme
coequHeHusd I'eTepodyHKIMOHAIbHBIE COeIUHEHUS
(21u)

100 | AmuHBbI anudaTHUecKie 1 apOMaTHYECKHe 1

101 | ®dusuyeckue U XUMUUYECKHE CBOMCTBA aMUHOB 1

102 | ITonmyuenue amuHOB. [IpuMeHeHue u MeauKo- 1
OHMOJIOTUYECKOE 3HAUCHUE

103 | Pemenue 3a1a4 o reme « AMUHBD) 1

104 | 'eTepolMKINYECKHE COSAMHEHUS 1

105 | Crpoenue, ¢pu3znueckre U XUMUYECKHE CBOMCTBA 1
MUPHJIMHA U TTUPPOJIa

106 | I'eTrepouMKiIMYECKHEe COSAMHEHUS C IBYMS U OoJiee 1
rerepoaToMaMu

107 | Pemenue 3ama4 o TemMe «I eTepOLMKINICEKHE 1
COEJIMHEHUS

108 | AMuHOCTIMPTHI 1

109 | I'mapOKCHKETOHBI M THAPOKCHUABIETUIbI 1

110 | AMMHOKHUCIIOTBI 1

111 | ®EeHOTKUCIOTHI 1

112 | T'uapOKCHUKHUCIOTHI U OKCOKUCIIOTHI 1

113 | Iuxa Kpebca 1

114 | Ontudeckas U3oMepus 1

115 | Pemenue 3ama4 mo TeMe «A30TOCOACpIKAIINC 1
oprannueckue coeuHeHus. ['eTepodyHKIIMOHAIbHbBIE
COCJIMHEHUS)

116 | KonTpoJbHas pabdora 7 o TemMe «A30TocoaepxKaIiue 1
opranuueckue coeauHeHud. ['erepodyHKIIMOHATBHBIC
COEJIMHEHUS

Tema S. XuMus NpUPOIHBIX COCAUHEHU I
(374)

117 | Obmas xapakrepucTuka xupoB.dusznueckue u 1
XUMHUYECKHE CBOMCTBA )KUPOB.IIpuMeHeHune Kupos

118 | ®ochonununast kneTounbrx MmemOpan. [loBepxHOCTHAs 1
aKTUBHOCTH.D0oCOTUIIIBI KIETOYHBIX MEMOpPaH
Crpoenne KJIeTOYHOW MeMOpaHbI

119 | O6mas xapakTepucTiKa yriieBoaoB. Ctepenzomepust 1

MoHocaxapu10B.O0pa3oBaHne UKINYECKUX (HopM
MOHOCaXapHJI0B




120 | Xumudeckue cBOMCTBAa MOHOCAaXapHI0B 1
OxucaeHrne MOHOCaxapua0B
121 | Ob6mas xapakTeprucTUKa TucaxapuioB 1
122 | O6mas xapakTepuCTHKA MOTHCAXapUI0B 1
123 | lIpakTHyeckasi padora 5 «YTneBoabn» 1
124 | O6mas XxapakTepuCTUKAa AaMHHOKHCIOT 1
125 | Xumudeckne CBOMCTBA aMUHOKHUCIIOT 1
126 | [lomyuenue u mpuMEeHEHNUE AMUHOKHUCIIOT 1
127 | Ctpykrypa 6enkoB.Du3ndeckne 1 XUMUIECKHE 1
cBoiicTBa 6enkoB.O01Ias XapaKTepUCTUKA U
MIpUMEHEHNE OEJIKOB.
128 | IlpakTuyeckas padbora 6 «KAMUHOKHUCIOTHI U OCJIKN» 1
129 | Obmas xapakTepucTUKa HYKJIEMHOBBIX KUCJIOT 1
130 | IlpakTuyeckas padora 7 «Pemienue 1
OKCIIEPUMEHTAIBLHBIX 3a/1a4. XUMUS IPUPOTHBIX
COCIMHEHUIN»
131 | IlpakTuyeckas padora 8 «Pemienue 1
HKCIEPUMEHTAIBHBIX 331249
132 | UToroBasi KOHTpOJibHasi padora 8 1
133 | Ananu3 KoHTpOJIbHOM paboThl. ITOroBbIll ypok 1
134 | IloBTOpeHue 1
135 | IloBTOpeHue 1
136 | moBTOpEHUE 1




11 kiaacc

Ne Tema ypoka
ypOKa Kosm4yecTBo
yacoB
PaGouyan
nporpaMma
Tema 1. CTpoeHne BeuiecTsa 14
1 [ToBTOpenue kypca xumuu 3a 10 kiacc 1
2 XapakTepuCcTHKa XUMAYECKOTO dJIEMEHTA 1
3 Crpoenue aroma. O6mue npeacrasiaeHusi. CoctosiHue 1
JJICKTPOHA B ATOME
4 DneKTpoHHbIE KOHPUTYypauu atoMa. KBaHTOBbIE 1
STYCUKH
5 M3meHeHne aToMHOTO pajuyca 1 o0pa3oBaHUE HOHOB 1
6 Pemenue 3a1a4d o reme « CTpoeHHE aToMay 1
7 XUMUYECKas CBS3b 1
8 DJIEKTPOOTPHUIIATEIHHOCTD 1
9 Wonnas cBsi3b 1
10 KoBanenTnas HenomnsipHas cBsi3b KoBaneHTHas 1
HoJIsIpHasi CBSI3b
11 HesasnieuTHBIE B3aUMOIECTBUS 1
12 Kpucrannnyaeckue penieTku 1
13 Penrenue 3amau mo reMe « XMUMHUYECKHUE CBI3M) 1
14 KounTtpoabHnas padora 1 o teme «CtpoeHue 1
BEIIECTBY
Tema 2. OCHOBHbBIE 3AKOHOMEPHOCTH NMPOTEKAHUSA 17
peakumnu
15 DJIEMEHThl XUMHUECKON TePMOJIMHAMUKU. Peakinu 1
CaMOTIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHbBIE
16 TepMoarHaMHYECKHUE CUCTEMBI U MTPOIIECCHI 1
17 | DHTanbnus u DHTPONUS 1
Oueprust ['u60ca. DHTATBIUNHBINA U SHTPOTUITHBIN
(bakTopsl
18 | [IpuHIIMT YHEPTEeTHYECKOTO COMPSIKEHUS 1
19 | Xumuueckoe paBHOBecue. KoHCTaHTa XUMUYECKOTO 1
paBHOBecus . CMeleHne XUMUYECKOTO PABHOBECHS
20 Pentenue 3amau mo reMe «DJI€MEHTHl XUMHUUECKON 1
TEPMOTMTHAMUKI)
21 | DneMeHThl XUMHYECKON KNHETUKH. 1
OO0mue mpencTaBIeHUs] 0 MEXaHU3MAaX PeaKIIHi
22 | Ckopocts peakuuu. Kunernueckue ypaBHEHHUS. 1
Koncranra ckopoctu peaknui
23 | 3aBUCHMOCTBH CKOPOCTH PEAKIIMH OT TEMIEPATyPHI. 1




Karamus

24 | Pemenue 3ama4 o Teme «CKOpPOCTh XUMHYECKOM 1
peaKInm»

25 | Crexuomerpus. 1
Pacuér xonndecTBa BeniecTBa

26 | 'oMOTreHHbIE U TE€TEPOTCHHBIE CHCTEMBI 1

27 | PacTBOpHI 1

28 | IIporecc pacTBOpeHUS 1

29 | Pemenue 3ama4 o teme «PacTBopbD» 1

30 | [loBTOpenue u oboOmeHue mo Teme «OCHOBHBIC 1
3aKOHOMEPHOCTH MTPOTEKAHUSI PEAKITHI

31 | KonrpoJuabHas pa6ora 2 no teMe « OCHOBHbBIE 1
3aKOHOMEPHOCTH NPOTEKAHMS PEAKIIAN»

32
Tema 3. BenrecTrBa M1 OCHOBHBIE THIIBI MX
B3aUMOJAEeHCTBYSA

32 | Knaccudukanus HeOpraHM4eCKIX BEIeCTB 1

33 Knaccudukamms peakuumii 1

34 Pemenne 3amau mo teme «Knaccudukamms 1
HCOPTaHMYCCKHUX BEIIECTB U PEAKIIHI

35 | DAEKTPOIUTHI U HEANNEKTPOIUTHL. Teopust 2eKTpoIuTH- 1
YeCKOW Aucconuanuu. J[uccoumamnus KUcor,
OCHOBaAHHUM U coJjiel

36 | Pemenne 3amau mo Teme «Teopust 2IEKTPOTUTHICCKOMN 1
JIACCOLIMALIAH

37 Peakius neitpanuzanuu 1

38 B3aumopeiicTBus cpeqHUX COJIeH ¢ KUCIOTaMuU 1
BzaumonencTBre cpeIHUX COJIEM C OCHOBAHUSIMHU
B3aumMopeiicTBue cpeTHUX CoIe Mex Iy coboi

39 Peakiuu ¢ ygacTuemM KHCIIBIX COJIei 1

40 I'uaponus coneit 1

41 Pemenne 3aga4d mo treme «I maponus comei» 1

42 | IlpaxkTnyeckas padora 1 «'uaponus conei» 1

43 AMdoTtepHbIe OKCHIBI U THAPOKCH . O0Ine 1
IIPEACTaBICHUS
Peakiiun am$oTepHBIX OKCHIOB B pacIiaBe

44 Peakiiun am@oTepHBIX OKCHIOB M THIPOKCHIOB B 1
pacTBope

45 | Peakuum comeii MeTaioB, 00pa3yronux aMmpoTepHbIe 1
COEIMHCHHUS

46 [ToBTOpeHue n 00600IIeHUE TT0 TeMe « XUMUYECKas 1
peakuus. Teopus 3JIEKTPOJIUTHYECKON TUCCOLUALTIN

47 | KonTpoabHasi padora 3 no teme «XuMU4ecKas 1
peakuus. Teopus 3JIEKTPOJIUTUUECKOU TUCCOLNAILTII

48 | Bogopoansiit nokaszarens pH .3nauenus pH 1
OMOJIOTHYECKUX CpeJl

49 | Bydepnsie cucremsl bydepHbie cuctemMbl oprann3ma 1

50 | B3aumocBs3b Oy(epHBIX cUCTEM OpraHu3Ma 4eJoBeKa 1

Hapyuienue kucioTHO-OCHOBHOTO COCTOSIHUS
opraHusma




51 Pemienne 3a1au no reme «BonopoHblii mokazarenby 1
52 | Crenens okucnenus. Hanbosee BaxXHbIC OKUCITUTENN U 1
BOCCTAaHOBUTEIH
53 Kiaccudukaiius oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX 1
peakuuii CyMMapHbIid KO3 pULIMEHT nepen
OKHUCJIUTEJIEM C YYETOM COJICOOpa30BAHMUS
54 | BausiHue cpeqpl pacTBOpa Ha IPOTEKAHUE 1
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIHHBIX PEAKIIHIA
95 | OKUCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C 1
Y4aCTHEM JIBYX BOCCTAHOBUTEIICH WM JIBYX
OKHCIINTENEN
56 | Pemenue 3amau mo Teme « OKUCIUTENHHO- 1
BOCCTAHOBUTECIILHBIC PECAKIIHI)
57 | DnexkTponus 1
58 | Pemenne 3ama4 no TemMe « DIEKTPOIIU3) 1
59 | CTtpoeHune KOMIUIEKCHBIX COETUHEHUI 1
60 | Pemenue 3ama4 no teMe « KOMILIEKCHBIE COSTUHEHUSI 1
61 | IlpakTuyeckas padora 2 «I UAPOKCOKOMILIEKCHI 1
METAJIJIOBY
62 [ToBTOpenue u 06006meHuE 110 TeMe «OCHOBHBIEC THUITBI 0
B3aUMOJIEUCTBHS BEIIIECTB)
63 | KourpoabHas padora 4 o teme «OCHOBHBIE THITBI 1
B3aMMO/ICIICTBUS BELIECTBY
Tema 4. Xumusi 371eMeHTOB 72
64 buorennsie anemenTsl. Kitaccudukaius 31eMeHTOB 1
65 | OOGmas xapakTepuCTHUKA S-2JIEMEHTOB 1
66 | OOmas xapakTepUCTUKA P-21eMEeHMO8 1
67 | Obmas xapakrepuctuka d-snemenmos 1
68 | Bomopon: xapakTepuCTHKA 3JIEMEHTAa U POCTHIX 1
BEIIECTB
69 | Kucnopona: xapakTepucTHKa 3JIEMEHTa U IPOCTHIX 1
BEIIECTB
70 Bona u mepokcua Bogopoaa 1
71 Pemenne 3amau mo reme «Bomopoa. Kucmopom» 1
72 | IllpakTuyeckas padora 3 «Bonopon. Kucinopony 1
73 | KonrpoabHas padora 5 1o Teme «buoreHHbIe 1
anemeHThl. Bonopoa. Kucnopom
74 | I'astoreHsl: o0IIas XapaKTEPUCTUKA SJIEMEHTOB H 1
(U3MUYECKUX CBOMCTB MPOCTHIX BEIIECTB
XHUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB-TAIIONEHOB
75 I"anoreHoBOAOPO 1B 1
76 | Kucnopoaconepskaiiue COeTMHEHUS TalOTeHOB 1
77 Pemenne 3agay no teMe «l ajoreHnn» 1
78 | IlpakTuyeckas padora 4 «CBoiCTBa raJIOreHU/I- 1
noHoB. CBoiicTBa Hoaa
79 | Cepa: XxapakTepHCTHKA JIEMEHTa U MIPOCTOTO BEHIECTBA 1
80 | CepoBomopoa u Cyabhuabl 1
81 CoenuHeHust cepbl CO CTENEHbIO OKUCICHUS +4 1

Kucnopoaconep:xaiiine coeuHEHUs CEPhl CO CTENEHBIO
OKucieHus +4




82 | CoenuHEHUS CepBI CO CTETICHBIO OKHUCIICHUS +6 1
Kucmopoaconepkariye COeJMHEHHS CEPhI CO CTENEHBIO
OKHCIJIeHUs 16

83 | Pemenne 3amau mo teme «Cepa 1 ee COeAMHEHUS 1

84 | lIpakTuyeckasi padora 5 «CoiicTBa cepol u Ee 1
COEMHCHUIN

85 | KonTpoJannasi padora 6 o reme «l anorensl. Cepay 1

86 | Azot m docdop: obmIast XxapaKTEpPUCTHKA JIEMEHTOB. 1
XuMunyeckue U pu3nYecKrue CBOMCTBA a30Ta

87 | CoenrHEHUS a30Ta CO CTETICHBIO OKHCIICHUS -3 1

88 | Okcuppl a3ora 1

89 | Aszornas kucinota. OKHCIUTEIbHBIE CBOMCTBA A30THOM 1
KHCIIOTBI

90 | Conu a30THOM KUCIIOTHI 1

91 | Pemenune 3a1a4 no TeMe «A30T U €T0 COCTUHECHHS 1

92 | ®ocdop: cTpoeHHE U CBOMCTBA MPOCTHIX BEIIECTB 1

93 | Coenunenus dochopa co CTENEHBIO OKUCICHUS -3 1

94 | Coenunenns dochopa co CTECHBIO OKUCICHHS 13 1

95 | Coenunenus dhochopa co CTECHBIO OKUCICHUS +5 1

96 | Pemenune 3amau mo teme «Dochop U ero CoeTUHECHUS 1

97 | IpakTuyeckas padora 6 «Ilomydenue azoTa u 1
ammuaka. CBOMCTBa COeMHECHHMS a30Ta U hocdopay

98 | Yriepona u KpeMHUI: XapaKTEPUCTUKA DIIEMEHTOB. 1
CtpoeHue 1 CBOMCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIepOAOM

99 KapOu bt 1

100 | Okcunmel yriepoaa 1

101 | YrompHas KHCIIOTa U €€ COJIH 1

102 | Pemenue 3amay mo Teme «YTJIEpO U €r0 COSAMHEHUSDY 1

103 | CBoiicTBa KpeMHHUS 1

104 | CoequHEHUST KPEMHUS 1

105 | Pemenue 3amay no reme «KpemMHU 1 €ro COeMHEHUS 1

106 | IIpakTnuyeckasi padora 7 «CBoiicTBa COeqMHEHUI 1
yraepoaa U KpeMHUSD)

107 | IloBTopeHnue u 000OIIEHHE 11O TeMe «DJIeMeHTh VA- u 0
VIA-rpymim»

108 | KonTpouabHas padora 7 o teme «nemMeHTsl VA- 1
VIA-rpymim»

109 | Metamnst |A- u lIA-Tpynm: o01mas xapakTepucTuka 1
AJIEMEHTOB TPOCTHIX BEIIECTB

110 | CgoiicTBa coeauHeHnit MeTauioB |A- rpynmel 1

111 | CpoiictBa coeauHeHuii MetamioB || A-rpynmnbl 1

112 | [IpumeHeHHNE U METUKOOHOIOTUIECKOE 3HAUCHHE 1
metauioB |A- u l|A-rpynn

113 | IpakTHyeckoe padora 8 «/3ydyeHne Ka4eCTBEHHBIX 1
peakuuii noHOB MeTaiuioB |A- u [|A-rpynm»

114 | AnroMuHUI: XapaKTEpUCTUKA AIEMEHTA U IIPOCTOT0 1
BEI[ECTBA

115 | CoequHeHUs aIfOMUHUS 1




116 | Pemenwue 3amau mo reme «Metaisl A-rpynm» 1

117 | IpakTnyeckas padora 9 «CpoiicTBa aIFOMUHUSD) 1

118 | KonTpoJasHas padora 8 mo reme «Metamisl A-rpynm» 1

119 | O630p xumun 0-27IeMEHTOB. XPOM: XapaKTEPUCTHKA 1
AJIEMEHTA U MTPOCTOTO BEIICCTBA

120 | Coegunenust xpoma OKUCITUTEIHHO- 1
BOCCTAHOBUTEJILHBIE CBOMCTBA XPOMA.

121 | Meauko-0nooTHYECKOe 3HAYCHHIE XPOMa 1

122 | Pemenue 3aa4 1o TeMe « XpOM U €r0 COCTUHEHUSD) 1

123 | IpakTHyeckas padora 10 «CBoiicTBa coenMHEHUIA 1
Xpomay

124 | CoequHeHUs: MapraHia 1

125 | OkucnuTen,HO-BOCCTAHOBUTEILHBIE CBOMCTBA 1
MapraHiia

126 | IpakTnyeckasi padora 11 «Ilonyuenue u cBoiicTBa 1
COCJIMHECHUI MapraHIa

127 | XKeneso: xapakTepucTHKa 3JIEMEHTa U MPOCTOrO 1
BCIIECTBA

128 | Coennuenus xene3a . Meanko-0MOJI0rHYecKoe 1
3HAYCHHE KeJe3a

129 | Pemenue 3ama4 mo teme «2Kene3o 1 ero COeIUHEHUD) 1

130 | IIpakTnuyeckas padora 12 «Ilomydenue u cBoiicTBa 1
COEJIMHEHUH Kele3a»

131 | Menp: XapaKTepUCTHKA JIEMEHTa U MTPOCTOTO 1
BEIIECTBA

132 | Coenunenus mequ .Meauko-0HOJIOTMYECKOE 3HAYECHUE 1
Meau

133 | Pemenue 3amay nmo teme «Meap U €€ COeIUMHEHUAY 1

134 | IIpakTnuyeckas padora 13 «CBoiicTBa Meau U €€ 1
COEIMHEHU

135 | Cepebpo: xapakTepuCTHKA 3JIEMEHTA, MPOCTOTO 1
BEIIECTBA M COCMHECHMUI

136 | luak: XapakTepuCcTHKa dJIEMEHTa, IPOCTOTO BEIIECTBA 1

1 CoeqUHEHNH. MeqnKOB-OM0JIOTHYEeCKOE 3HaUECHE
[IUHKA
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