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TlosicHUTEIBLHASA 3aIMCKA

JlanHast pabouasi mporpamma yueOHoro npenmera «Xumus» B 11 kinacce pazpaboraHa Ha OCHOBE
denepantbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpPEAHEro Oo0Iero oOpa3oBaHUS.
Pabouass mporpamMMa cocTaBlieHa M peaju3yeTcss Ha OCHOBe mporpammbl: bapermoa M. B. Xumwus.
Metoauueckue pexkomenpganuu. Paboune  mporpammbl.  IIpenmernas nunus ydeOHukoB C. A.
[Ty3akoBa, H. B. Mammnuno#i, B. A. IlonkoBa. 10—11 kmaccer : yue6. mocobue aisi o0rieoOpazoBar.
opranu3saiuii : yrinyou. yposens / U. B. BapeimoBa. — 2-¢ uzn. — M. : IlpocBenienne, 2021, — 149
c.— ISBN 978-5-09-078329-3.

ITporpamma paccunrtana Ha 3 yaca B Heaemto B 11 kimacce (102 yacoB B rox).

[Iporpamma paspaborana Ha ocHOBe PI'OC ¢ y4yeToM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€, JIOTMKHU yueOHOro mpolecca. B cucteme ectecTBeHHO-HAyYHOT0 00pa30BaHUs XUMUS KaKy4eOHBIi
IpeIMeT 3aHUMAET BaKHOE MECTO B MO3HAHMM 3aKOHOB MPUPOJIbI, B MAaTEPUAIbHOMN KU3HU OOIIECTBa, B
dbopMUpOBaHUM HAYYHOW KapTUHBI MHpa, a TAKK€ B BOCIUTAHUU SKOJIOTHYECKON KYIbTYpBI JIOACH.
Xumus Kak y4eOHbBIN MpeMEeT BHOCUT CYIIECTBEHHBIN BKJIaJl B HAYYHOE MUPOIIOHUMAHKE, B BOCITUTAHUE
Y Pa3BUTUE YUYAILIUXCS; TPU3BAHA BOOPYXKUThH yUAITUXCS OCHOBAMHM XMMHUYECKUX 3HAHUN, HEOOXOIUMBIX
JUTSI TIOBCETHEBHOM JKU3HH, 3TI0XKHUTh (QYHIAMEHT JUIS TadbHEHIIIEro COBEPIICHCTBOBAHUS XHUMHUYECKUX
3HAHUH B JIPYruX Y4eOHBIX 3aBEACHUSAX, & TAKKE MPABUIBHO OPUEHTHUPOBATH YUAIIUXCSI B OKPYKAIOIIEM
MUDpE.

Heau mo mpeamMery XMMHSl: OCBOCHHE 3HAHUN O XMMHYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, BAXKHEHIIINX XUMHUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSX; OBIAJICHUE YMEHUSIMHU
NPUMCHSTH TOJIYYCHHBIC 3HAHHS JUISI OOBSICHEHUS Pa3HOOOPA3HBIX XUMHYCCKHX SIBJICHHMA W CBOWCTB
BEII[ECTB, OIEHKHU POJIU XUMHUHU B PAa3BUTUHM COBPEMEHHBIX TEXHOJIOTUM U MOJYYCHUU HOBBIX MaTEPHAJIOB;
pa3BUTHE TO3HABAaTEJIbHBIX HWHTEPECOB W  HMHTEIUIEKTYaJIbHBIX CIOCOOHOCTEM B  Mpoliecce
CaMOCTOSITEJIbHOTO TPHOOPETEHUS XMMUUYECKHX 3HAHUW C HUCIIOJIB30BAHHEM PAa3UYHBIX HCTOYHUKOB
uH(pOpMaIliK, B TOM YHCJIE€ KOMIBIOTEPHBIX; BOCIUTAHHE YOEKJIECHHOCTH B MO3UTHUBHOHN POJNM XUMUU B
KU3HA COBPEMEHHOI0 OOIecTBa, HEOOXOAMMOCTH XUMHUYECKH TPaMOTHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 U OKpYKalolllel cpese; MPUMEHEHHE TONyYeHHBIX 3HAaHWM M yMEHUU A 0e30MacHOoro
UCTIONIb30BaHUsl BEIIECTB W MaTepHalioB B OBITY, CENbCKOM XO3SHCTBE W Ha IMPOU3BOJICTBE; PEIlCHUs
MPaKTUYECKUX 3a/ad TMOBCEAHEBHON >KU3HU, MPEAYNPEKICHHUS SBICHUNW HAHOCSIIUX BpPEI 310POBBIO
YyelloBeKa M OKpYXKAIOIIEeH cpese; PAacKpbITh BO3PACTAIOIIYI0 POJb XMMHUU B PEUICHUM TIJI00ATbHBIX
po0JieM, CTOSIINX NEpe]] YeTI0BEUECTBOM: SHEPreTUUECKON, TPOJOBOILCTBEHHOM, 3KOJIOTUUYECKOM.

IInanupyemble pe3yJbTaThl OCBOCHHS y4eOHOI0 NMpeaMeTa

[Tpu u3ydeHnun Kypca «XuMus» B cpeiHei (MoIHoil) mKoie o0yJaronuecs JODKHbI TOCTUTHYTh
OIpEAEIEHHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yJIbTaThI

1) Poccuiickas rpaxnaHckast HIEHTUYHOCTb, IATPUOTU3M, YBAKEHUE K CBOEMY HApO1y,

YyBCTBA OTBETCTBEHHOCTH mnepen PoauHol, roppoctu cBoro PoauHy, mponuioe M HacTosllee

MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHne rocyJapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) rpakAaHCKasl TMO3ULHUS KaK aKTUBHOTO W OTBETCTBEHHOIO 4JIEHA POCCHMCKOIrO

00I11eCTBa, OCO3HAIOLIETO0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U OOS3aHHOCTH, YBa)KAIOLIETO 3aKOH U

2



MIPaBONOPAIOK, TOTOBHOCTB K CITy>KeHHI0 OTE4YeCTBY, €ro 3alIUTE;

3) c(OpMHPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTUKH; TOTOBHOCTh M CIIOCOOHOCTD K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JAEATEIBbHOCTH;

4) TOJIEPAHTHOE CO3HAHME U IIOBEJIEHUE B IOJUKYJIBTYPHOM MHpE, T'OTOBHOCTh U
CHOCOOHOCTh BECTH IHAIOT C JIPYTHMMH JIOAbMH, JOCTUTaTh B HEM B3aMMOIOHMMAHMS, HAXOAUTh
oO11ye Ueiau U COTPYAHUYATh Al UX JOCTHXKECHUS;

5) HAaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETHbMHU MIIA/IIIETOBO3PACTA, B3POCIBIMU
B 00pa30BaTeIbHOM, OOIIECTBEHHO-TIONE3HOM, Y4eOHO- HCCIeA0BaTEIbCKOM, MPOSKTHOW U JIPYrUX
BUJIAX JIEATEIBHOCTH;

6) HPaBCTBEHHOE CO3HAHUE M IOBEJCHHUEC HAa OCHOBE YCBOCHHUS OOIICUCIIOBEUCCKUX
IIEHHOCTEIH;
7) TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oOBaHWIO, B TOM YHCIIE CaMOOOPa30BAHHIO, HA

MPOTSDKEHUH BCEH KM3HM, CO3HATEIILHOE OTHOIICHHE KHETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIEIIHOM MPO(ECCHOHAILHOM U OOIECTBEHHOM JACSITEIIBHOCTH;

8) ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIIICHHIA,

9) NPUHATHE U PeaU3alMI0 LIEHHOCTEH 3J0pOBOTO U 0E€30MacHOro o0pasza KU3HH,
noTpeOHOCTH B (PU3UYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON
JESTEeIbHOCTBIO, HEMPUSATHE BPEIHBIX MPUBBIYCK:KYPEHHS, YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB;

10) OepekHOe, OTBETCTBEHHOE W KOMIICTEHTHOE OTHOIIEHHE K (pU3nyecKoMy W
MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIFOJICH, YMEHUE OKA3bIBATh MIEPBYIO
MIOMOIIIb;

11) OCO3HaHHBII BEIOOD Oyaymieit mpodeccuu;

12) c(OPMHUPOBAHHOCTh YKOJIOTUYECKOTO MBIIUICHHS, TIOHUMAHUS BIMSIHHUS COIIMATIbHO-
HKOHOMHYECKHUX MPOIIECCOB HAa COCTOSHUE MPUPOIHON M COIMAILHON CPEe/Ibl; MPUOOPETEHUE OIbITa
9KOJIOTO-HAIPABICHHON IeATEIIbHOCTH.

MeTanpeaMeTHbIe pe3yJibTaThI

Pecynamusnvle ynusepcanvHule yuebHbie Oeticmeust

OO0y4aroIHiCs CMOXKET:

1) CaMOCTOATENIBHO OINpPEACNATh LEIU U COCTaBIATh IUIAHBI, OCO3HABast
IIPUOPUTETHBIE U BTOPOCTEIICHHBIE 3a1a4H;

2) CaMOCTOSITENIFHO OCYILIECTBIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh YUEOHYIO U
BHEY4YEOHYIO JeSATEIbHOCTh C YUETOM MPEeABAPUTEIHHOIO TUIAHUPOBAHHUS;

3) HCIIOJIB30BATh PA3JIMYHBIE PECYPCHI IS JOCTUKEHUS LIETIEH;

4) BBIOMpATh YCHEIIHbIE CTPATETUH B TPYAHBIX CUTYALIMSIX;

Ilo3nasamenvHovle yuebHo-n102uteckue ynugepcaivbHule yueonvie oeticmausO0ydaromuncs

CMOXKET:

1) KJIacCU(PUITUPOBATH O0OBEKTHI B  COOTBETCTBUU C BBIOPaHHBIMH
MpU3HAKAMU;

2) CpaBHUBATbh OOBEKTHI;

3) CUCTeMAaTHU3HPOBaTh U 000011aTh HHPOPMAIIHIO;

4) OTpeIeIATh IPOOIEMY U CIIOCOOBI €€ PEIICHHS;

5) BJIQJICTh HAaBBIKAMH aHAJIN3a;

6) BJIQJICTh HABBIKAMH IT03HABATEIHHOW, YUEeOHO-HMCCIICIOBATEIbCKOW M TPOCKTHOU
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JeSTEeTbHOCTH;
7) YMETb CaMOCTOATEILHO OCYIIECTBIATL IIOMCK METOJIOB PEIICHUS IPaKTHYECKUX
3aJa4, IPUMEHATh pa3IMYHbIE METOABI IIO3HAHUS I U3YyYEHU OKPYIKAIOIIETO MUpa.
Tlo3nasamenvhvle yueOHO-UHDOPMAYUOHHBIE YHUBEPCATbHYLE YieOHble 0elcmEuUs
OO0yuaroIIMIiCs CMOXKET:

1) HCKaTh HEOOXOIMMBIE HICTOYHUKH HH(POPMAIINH;

2) CaMOCTOSITENIbHO M OTBETCTBEHHO OCYILECTBIISATH HH()OPMAIIMOHHYIO JIEATEIILHOCTD, B
TOM YHCJIE, ODUCHTUPOBATHCS B a3 IMYHBIX HCTOYHHKAX MH(DOpMAIuy,

3) KPUTUYECKH OLCHUBATh M HMHTEPIPETUPOBATh WHPOPMAIMIO, IOIY4aeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

4) UMETh CPOPMUPOBAHHBIC HABBIKU PA0OTHI C PA3IMIHBIMU TEKCTAMU;

5) UCTOJIb30BaTh  pa3jMyHble BHIbl MOJCITUPOBAHMSA, CO3JaHHS COOCTBEHHOM
uHpopMaLuu.

KommyHnuxamuenvie ynusepcanvhvie yueoHvle Oeliucmeus
OO0yyaromuiicss CMOKeT:

1) BeICTYymaTh Mepe. ayJUTOPHUCI;

2) BECTH JUCKYCCHIO, AMAJIOT, HAXOAUTh MPHUEMIIEMOE PEIICHHE MPU HATHYMHUPA3ZHBIX TOYEK
3peHus;

3) MpOoaYKTHBHO OOWMAThCS W B3aMMOJCHCTBOBATH C MAapTHEPAMHU 10 COBMECTHOMU
JeSTEIILHOCTH,

4)  yuyuTHIBaTh MO3HMIMU JIPYroro (COBMECTHOE IieJieTojaraHiue M IUIAHHPOBAHHUE OOIIMX
Croco00B pabOThl Ha OCHOBE MPOTHO3MPOBAHUS, KOHTPOJIbL M KOPPEKIHS XOJa M Pe3yJIbTaTOB
COBMECTHOH JIESTEIILHOCTH);

5) s dexTrBHO pazpemaTh KOHPIUKTHL
IIpenMeTHbIe pe3yabTaThI

Buinycknux na yenyoaénHom yposHe Hayuumcsi:

— packpwIBaTh HA MPUMEPAX POJIb XUMHUHU B POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa W B TIPAKTHYECKOW JEATEIHHOCTH YEJIOBEKa, B3aWMOCBS3b MEXKIYy XUMHUEH W JPYyrUMHU
€CTECTBCHHBIMU HayKaMH,

— WJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUEC U 5BOJIFOITHUIO OpFaHI/I‘ICCKOﬁ XUMHHU KaK HAYKH
Ha pa3JIMYHBIX UCTOPUYICCKHUX dTAIlax e€ Pa3BUTHA,

— YCTAHABJIMBATHE MPUYUHHO-CICACTBCHHBIC CBA3U MCKAY CTPOCHHUEM ATOMOB XMMHUUYCCKHX
OJICMCHTOB U NICPUOAUYCCKHUM HU3MCHCHUCM CBOMCTB XMMHYECKHUXDJIEMEHTOB U HX COGI[PIHGHI/I?I B
COOTBETCTBHUH C ITOJTOKCHUEM XUMHUYCCKHX 3JICMCHTOB B HGpHOI[H‘lGCKOfI CUCTEMC,

— aHaJM3HMPOBaTh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, IPUMEHSS MMOJT0KEHHS] OCHOBHBIX
XUMHUYECKUX TEOpUH: XMMHUYECKOTO CTPOEHHsI OpraHuyeckux coeauHeHuit A. M. bytneposa,
CTPOEHHS aTOMa, XUMHUYECKOHN CBSI3U, AJIEKTPOJIMTUYECKOW TUCCOLMAIMU KHUCIOT UM OCHOBAHUI;
yCTaHABIIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY CBOWCTBAMHU BEIIECTBA M €r0 COCTABOM M
CTPOEHHEM,;

— IPHUMEHATH IpaBWJIA CHUCTEMATHUYECKONM MEXIYHAapOJHOM HOMEHKJIATYphl KaK CpEJICTBa
pa3nuYeHus U UIEHTU(PUKALMU BEIIECTB 10 UX COCTaBY HCTPOEHUIO;

— COCTaBJIATh MOJIEKYJISIpHBIE M CTPYKTYpHBIE (POPMYJIBI HEOPTaHUYECKUX U OPraHUYECKHUX
BEIIECTB KaK HOCUTeNel HHPOPMALIUU O CTPOCHUH BEIIEeCTBA, €r0 CBOMCTBAX M MPUHAIEKHOCTH K
OIpeEIEHHOMY KJIACCY COEIMHEHNI;



— OOBSCHATH TPHUPOAY W CHOCOOBI O0pa30BaHUS XUMHUYECKON CBSI3M: KOBAJICHTHOM
(moNsApHO#, HEMOJIAPHOI), WOHHOW, METaJUTMYECKOM, BOJOPOJHONW — C IIENBIO0 OMNpPEACIICHUS
XUMHUYECKOU aKTUBHOCTU BCIIICCTB,

— XapaKTCpu30oBaTb (1)I/I3I/I‘-ICCKI/IC CBOICTBa HCOPraHNMYCCKUX M OPraHNu4YCCKUX BCIICCTB U
YCTaHaBJIMBATb 3aBUCHUMOCTD (I)I/I?;I/I‘-IGCKI/IX CBOMCTB B€OICCTB OT TUIIA KpHCTaHHH‘IGCKOﬁ peH_IeTKI/I,

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHHH XUMHUYECKUX CBOHCTB IMPOCTHIX BEILECTB,
BOJIOPOJIHBIX COEIMHEHUH, BHICIIUX OKCHJIOB U THIPOKCHUJIOB;

— MPUBOAMTH MPHUMEPHl XUMHUECKUX PEAKLUi, PaCKPHIBAIOIIUX XapaKTEpHbIC XUMUYECKHE
CBOWCTBAa HEOPTaHMYECKUX W OPraHMYeCKUX BEIIECTB HW3YYEHHBIX KIACCOB C LENbI0 UX
UACHTU(DUKAINH U 00bACHEHHS 001aCTH IPUMEHEHHS;

— OonpeaciiiTb MEXaHHU3M PCAKIIMU B 3aBUCUMOCTU OT YCJIOBI/Iﬁ MMPOBCACHHUA pPCAKIUU U
IMPOrHO3UPOBATHL BO3MOKHOCTH IHPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ Ha OCHOBE THIIA XMMHYECKOM
CBs3H 1 aKTHBHOCTU PCArC¢HTOB,

— YCTaHaBJIMBATb 3aBUCHUMOCTDH peaKHHOHHOﬁ CIIOCOOHOCTH OpFaHI/I‘-IeCKI/IXCOGZII/IHeHI/Iﬁ oT
XapaKkTepa B3aMMHOI'0 BJIMAHHA aTOMOB B MOJICKYJIaX C LOCJIbKO IMPOTrHO3UPOBAHHA IIPOAYKTOB
pCaKkuuun;

— YCTAHAaBJIMBATb 3aBUCHUMOCTH CKOPOCTHU XHUMHYCCKOHN pCakKuu U CMCIICHUA XHUMHYCCKOI'O
PaBHOBCCHUSA OT pa3JIMYHBIX (baKTOpOB C OCJIBIO ONPCACICHUA OINTHMAJIBHBIX yCJIOBI/Iﬁ IMPOTCKAHUA
XUMHUYCCKHUX ITPOLECCOB,

— YCTAHABJIMBATb I'CHCTUYCCKYIO CBsA3b MCKAY KJIaCCAMU HCOPTaHUYCCKUX H OPraHUYCCKHUX
BCIICCTB JIA 000CHOBaAHHS HpHHHHHHaﬂBHOﬁ BO3MOXHOCTH IIOJYUCHUS HCOPraHUYCCKHUX U
OpPraHU4YCCKHUX COCJIMHEHMH 3aJaHHOT'O COCTaBa U CTPOCHHUA,

— mnoAadupaTh peareHThl, YCJIOBHS W OMNpPENeisITh MNPOAYKThl PEaKIHid, MO3BOJSIOIIUX
peain30Bath JIabopaTOpHbIE U MPOMBILUICHHBIE CIIOCOOBI MOTYYeHHS BAXKHEHIINX HEOPTaHUYECKUX
Y OpPraHUYECKUX BEUIECTB;

— OMNpeAeNATh XapaKTep CPelbl B pe3yibTaTe THAPOJIN3a HEOPraHMYECKHX M OpPraHMYecKuX
BEUIECTB M IPHUBOJUTH TNPHUMEPBl THUIPOJIM3a BEIIECTB B IOBCEIHEBHOM JKM3HM YEJIOBEKA,
OMOJIOrMYeCKUX OOMEHHBIX MPOIECCaX U MPOMBIIUIEHHOCTH;

— TPUBOAUTH TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUMid B  TMPUPOJE,
MIPOM3BOJICTBEHHBIX MPOIECCAX U HKUZHEACATEIIbHOCTH OPraHU3MOB;

—  00OCHOBBIBaTh MPAKTUUYECKOE UCIOIb30BAaHNE HEOPraHMUECKUX HOPTaHUYECKUX BEIIECTB
U UX PEeaKIHil B IPOMBIIIIEHHOCTHU U OBITY;

— BBIIIOJHATH XI/IMI/I‘IGCKI/Iﬁ BKCI'IepI/IMCHT 110 paCHOSHaBaHI/II-O nu HOHy‘ICHI/IIO HGOpFaHquCKHX
nu OpFaHquCKHX BCIICCTB, OTHOCAIINXCA K paSJ'II/I‘-IHI)IM KJracCaM COGHHHCHHﬁ, B COOTBETCTBHUHU C
HpaBI/IJ'IaMI/I u HpI/IéMaMI/I 6630H&CHOI>1 pa6OTBI C XUMHYCCKHNMH BEUICCTBAMU H JIa60paT0pHI)IM
o0opyI0BaHUEM;

— TMPOBOJUTH PAacyEéThl Ha OCHOBE XMMHUYECKUX (OPMYN W YpaBHEHHH peakilHid: HaXOXJIECHUE
MOJ'IeKy.]'IHpHOf/i (l)OpMy.]'IBI OpTraHrUYCCKOro BCHICCTBA IO €ro IJIOTHOCTU U MACCOBBIM JOJISIM 3JICMCHTOB,
BXOOA0IMX B €ro CoCraB, WJIH 110 HpO}IYKTaM CI‘OpaHI/ISI; paC'—IéTLI MaCCOBOﬁ J0JIN (MaCCI)I) XUMHUYCCKOTO
COCANMHCHUA B CMECCHU,

— pacuéTsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOBPEAKIINH, €CJIA OJHO U3 BEIIECTB JJaHO
B M30BITKE (MMEET MTPUMECH);

— pacdéThl MACCOBOM MM OOBEMHOM TOJTM BBIXOZA MPOAYKTA PEAKIIH OT TEOPETHUECKH BO3MOXKHOTO;

— pacy€rhl TemwmoBoro 3ddexra peakuuu; pacuéTbl OOBEMHBIX OTHOLICHWH Tra30B MPH XMMHUYECKUX
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peakuusx;

— pacuétsl Macchl (00bpEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, ECIIA OJJHO U3 BEIIECTB IaHO B
BUJIE pacTBOPA C OMpeAeTIEHHON MacCOBOM J10Jie paCTBOPEHHOTO BEIIECTBA;

—  HUCHOJB30BaTh METOABI HAYYHOIO NO3HAHUS: aHaJIU3, CHHTE3, MOJEIUPOBAHUE
XUMHYECKHUX IMPOILECCOB U SIBICHUW — MPH PEIICHUH Y4eOHO- HCCIEAOBATEIbCKUX 3aJad II0
M3Y4YEHUIO0 CBOMCTB, CIIOCOOOB MOJyUYCHHsI MPACIIO3HABAHUS OPTaHUYECKHUX BEIECTB;

— BJIAACTh IIpaBUIaMH 0e30macHoro O6paH_[CHI/I$I C CAKUMH, TOPHOYHMMH H TOKCHUYHBIMU
BCIICCTBAMU, CPEACTBAMU OBITOBOM XHUMUU,

—  OCYILECTBJIATH IMOMCK XWMHUYECKOW HWHGOpManuu [0 Ha3BaHUIM, HACHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMYysIam BEIIECTB;

— KPUTHYECKU OLIEHWBATh U UHTEPIPETUPOBATH XUMUYECKYIO HH(OPMALIHIO, COJEPKAIIYIOCS
B COOOIIEHUSIX CPECTB MaccoBoi nHbopMaluu, pecypcax IHTepHeTa, HAyYHO-TIOMYJISPHBIX CTAThIX
C TOUKH 3PEHUSI €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B IIEJIAX BBISIBICHUS OIIMOOYHBIX CYXACHUN U
(dbopMupoBaHUs COOCTBEHHOH MO3UIINY;

— YCTaHaBJIMBaTh B3aUMOCBS3M MEXIy (pakTamMu M TeOpHel, MPUUMHON HCIEICTBUEM MpPH
aHalM3e MPOOJIEeMHBIX CUTYalluii 1 0OOCHOBAaHMM MPUHUMAEMBIX PEIICHUN Ha OCHOBE XMMHUYECKHUX
3HAHUM;

— TPEICTABIATH MYTH PEIICHUs TTTOOANBHBIX MPOOJIEM, CTOSIIMX MEpel] YeT0BEYECTBOM, U
NEpPCIIEKTUBHBIC HATPABICHHUS PA3BUTHS XMUMUYECKUX TEXHOJIOTHH, B TOM YHCIIE TEXHOJOTHH
COBPCMCHHBIX MAaTCpHAIIOB C pa3JIH‘IHOI>'I q)YHKIII/IOHaJH)HOCTI)IO, BO300HOBIISIEMBIX HCTOYHUKOB
CBIPBS, IEPEPAOOTKU U YTHIIM3ALMH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BuinyckHuk Ha yenyOnéHHoM YpoeHe Nnoayuum 603MOHCHOCHb HAYYUMbCA

- q)OpMy.]II/IpOBaTL oeJIb HMCCICOOBAaHUA, BBIABHUIaTb W IIPOBCPATH OSKCIICPUMCEHTAJIBHO
THIIOTE3Bl O XUMHUYECKUX CBOMCTBAX BEUIECTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX COCOOHOCTH
BCTYIIaTb B XUMHWYCCKUC PCAKIIUHU, O XaPAKTCPEC U NPOAYKTAX PA3JINIHBIX XUMHYCCKUX peaKHHfI;

— CaMOCTOSITENILHO IJIAHUPOBATh M MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI C COOI0IEHUEM
npaBwJ1 0€30MacHOM paboThI C BELIECTBAMH U JJAOOPaTOPHBIM 000PYI0BaHUEM;

— MHTEPIIPETUPOBATh JJAHHBIE O COCTaBE M CTPOCHHUU BEILIECTB, MOJYYEHHBIE C MOMOILBIO
COBPEMEHHBIX (PU3UKO-XMMHUYECKHX METOJI0B,;

— ONHCHIBaTh COCTOSHUE OJJIEKTpOHA B AaTOME€ Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPeJICTaBICHUH 11 00BSICHEHUS Pe3yJIbTaTOB CIEKTPAIIbHOTO aHAJIN3a BEIECTB;

—  XapakTepu3oBaTb pOJIb  a30TOCOJEPXKAIIUX TETEPOLMKINYECKUX COEAUHEHUH U
HYKJIEMHOBBIX KHCJIOT KaK BaKHEHIITNX OMOJIOTMYECKN aKTUBHBIX BEILIECTB;

IPOTHO3UPOBATh BO3MOXKHOCTb TMPOTEKAHUS OKUCIUTEIBHO- BOCCTAHOBHUTEIBHBIX PpEaKIUi,
JeKalluX B OCHOBE MPUPOIHBIX M TPOU3BOACTBEHHBIX MTPOIIECCOB.

Conep:xxkanue y4eOHOIO mpeamera

Tema 1. Ctpoenne BemecrBa (10 4)

Crpoenne aroma. CoBpeMEHHbIE NIPEJCTABIECHNS O CTPOEHUH aroma. COCTOSTHUE 3JIEKTPOHA B
atoMme. KopnyckyisspHO-BOJIHOBOM ayanu3Mm diekTpoHa. KsaHToBble uncina. OCHOBHOE H
B030Yyx)/1€HHOE cocTosiHMe atoma. [IpaBmino XyHnaa. [Topsaok 3anonHeHus TOAypOBHEH y S-, p-, d- u f-
3JIEMEHTOB. DJIEKTPOHHbIE KOH(purypanuu atoMoB. l3MeHeHue aToMHOro paguyca B MepuoOax U
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rpymnmnax nepuonuudeckor cucremsl J[. M. MenneneeBa. OOpa3oBaHue MOHOB. DHEPTHsl MOHU3AIMH.
CpoACTBO K 3JIEKTPOHY. DIEKTPOHHOE CTPOSHUE HOHOB.

Xumnuyeckasi cBsia3b. Kpucrauinueckue pemérku. OOmue mpeacTaBICHUs O XUMHYECKOM
CBSA3U. ODIJIEKTPOOTPULIATENILHOCTh. MeTamuibl M HeMeTaJUlbl. XUMHYECKas CBA3b: HMOHHAs,
MeTajuInuecKas, KopajieHTHas. KoBaJleHTHas1 MOJISIpHAsi M KOBaJE€HTHAsl HEMNoJisipHas CBA3b. [lumoin.
Ouneprust cBs3u. JnmHa cBs3u. MexaHM3MBbl 00pa3oBaHMs KOBAJCHTHOW CBS3M — OOMEHHBIH W
JIOHOPHO- aKuenTopHbld. Tumnbl rubpuanzanuu. Opuenranus ruOpuaAHbIX opoutaneii. IIpounocts o-
CBSI3U U T-CBsI3U. HeBasleHTHBIE B3aMMOJEMCTBYSI — OPUEHTAMOHHOE U JUCIIEpCUOHHOE. BooponHas
cBs3b. Kpucramnmnyeckue peméTku: MoJIEKYJIIpHbIE, aTOMHBIE, HOHHbBIE, METAJNINYECKUE.

Jemoncmpayuu. Mojenu UMOHHBIX, AaTOMHBIX, MOJIEKYJSPHBIX W METAUIMYECKUX
KPUCTAJUIMYECKUX PEIIETOK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NpoTeKaHus peaknmii (15 v)

DJleMeHTbl XHMH4YecKOH TepMoaMHaAMMKH. CaMONpOU3BOJbHBIE M HECAMONPOU3BOJIbHbBIE
peakuuu. XuUMHUYecKas TepMoJauHamuka. TepmoauHamMuyeckass cUCTeMa — OTKpbITash M 3aKpbITas.
OK30TEpMUYECKHE U SHJOTEPMHUUECKHE peakUuuu. BHyTpeHHSs sHeprus. DHTAIbIUS W DHTPONMSL.
DOKCTeHCHUBHbIE TMapaMmeTphl. VHTeHcHUBHble mapamerpbl. OHeprusi [u60Oca. DHTanbNUNHBIA U
SHTponuitHbIA (aktopbl. [IpuHIMI sSHepreTudeckoro compsbkeHus. OOpaTuMble U HeoOpaTHMBbIE
peakuny. XUMHYECKOe paBHOBecue. KOHCTaHTa XMMUYECKOTO paBHOBeCHs. CMEIEHnEe XUMUYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense. I'omeocTas.

JJieMeHThI XUMHYeCKOil KHHeTuKH. MexaHu3Mm peakiuil. DneMeHTapHsblil akt. [lapaniensHbie
peakuuu. [locnenoBarenbHble peakuuu. I'oMorennsie peakuuu. I'ereporeHnbie peakuuu. CKOpOCTh
peakiuu, e€ 3aBUCUMOCTh OT pa3uyHbIX (akTopoB. Kunernueckue ypaBHeHus. Koncranta ckopocTtu
peakuuu. [lepuon nonynpeBpaiieHus. 3aBUCUMOCTb CKOPOCTU peakiuu OoT Temneparypsl. [IpaBuio
Bant-TI'odda. Dueprus akruBanuu peaknuu. Karamms. Karamuzaropel. MHruOuTOpEl. ['OMOTEHHBIN 1
reTEePOreHHBIN KaTaJIn3.

Crexuomerpusi. Crexuomerpuss. MonsipHas macca. Mounsipubiii 00béM ra3oB. Konuuectso
BemecTBa. Mosb. OTHOCHTENBHAS TJIOTHOCTh ra3za Mo JAPYroMy rasy. YpaBHeHHe MeHjeneeBa—
Knaneiipona. Momnsipaass Macca cmecu rasoB. IloctosHHas Asoragpo. COOTHOLIEHUS MEXIY
KOJIMYECTBAMU BEIIECTB B XUMHUECKUX YPABHEHUSX.

PacTtBopbl. ['oMOreHHBIE M TIeTEpOreHHbIE cHCTEeMbl. PacTBOpbl. MossipHas KOHILIEHTpaLus
pacTBOPEHHOrO  BemlecTBa.  MaccoBasi KOHIIEHTpalUsApacTBOPEHHOTO BellecTBa. MaccoBas 10Jsl.
O6neémuas nonst. KoaddunreHt pacTBOPpUMOCTH. 3aBUCUMOCTh PACTBOPUMOCTH HEKOTOPBIX COJEH OT
temneparypbl. HacblmeHHblli ¥ HeHachlleHHbIM pacTBop. ConbBaTtanus. ConbBarbl. [uaparsl.
AKBaKOMIIJIEKChI. PacTBOPUMOCT®.

Hemoncmpayuu. Tennosbie 3pPEKTh IpU PaCTBOPEHUN KOHIIECHTPUPOBAHHOW CEPHOM KHUCIOTHI
M HUTpaTa aMMOHHA. 3aBHUCHUMOCTb CKOPOCTHM PEAaKUUU OT KOHIEHTPALMH UM TEMIEPATYPBHI.
Pa3noxxenne nepokcuia BOIOpOAa B IPUCYTCTBUU KaTalu3aTopa.

Tema 3. BemecrBa u 0CHOBHBbIE THIIBI HX B3auMojeiicTBus (28 1)

Kaaccndpukanusa Heopranmveckux BemecTB W peakunmil. Oxcunabl. Kucinorel. OcHOBaHHS.
Comu.  Oxcuabl  KUCIOTHBIE, OCHOBHBIE, aM(oTepHble, HecojeoOpasytomue.  Kuciaors
KHCIIOpOo/icoieprKalue 1 6eckuciopoaubie. KUCI0Thl 0IHOOCHOBHBIE U MHOTOOCHOBHBIE. OCHOBaHMUSL.
[1&noun. HepactBopumblie ocHOBaHUs. AMpoTepHble oOcHOBaHUA. CONM CpeIHHE, KHCIIbIe, CMELIaHHbIe,
ocHoBHbeie. Conm nBoiHble. Knaccubukarus peakiuil. Peakumm coequHeHUs,  pa3jioKEHUS,
3aMeleHus, oOMeHa.



JuekTpojauTHyeckass aucconuanusi. Peaknusi HedTpaam3anmu.  DJIEKTPOJIUTHI U
HEYIEKTPOJIUTHL. Teopuss DIEKTPONMTUYECKOW aucconuanuy. MexXaHusM dIEKTPOJIMTUYECKOU
mucconuaiuu. CuiabHbIC U cnalblie 3JeKTpoauThl. CTeneHb HOHU3AIUH (Iucconnanuu). Jucconmanus
KHUCJIOT, OCHOBaHUH, cosieil. Peakuust HeUTpanu3aiuu.

Peakuum oOmena ¢ yyacTuem coJieil. B3aumonelicTBue cpeaHMX cojledl € KUCIOTaMH, C
OCHOBAHUSIMU U MEXKIYy coOoi. Peaknuu ¢ ygactuem KUCIbIX cosieid. ['maponus coneit. CoBMeCTHBII
TUAPOIU3.

AmdoTepHble OKCHABI U THAPOKCUABI. AMboTepHOCTh. Peakiuu ampOTEpHBIX OKCHIOB B
pacmaBe. KomruiekcooOpa3zoBanue B pacmiiaBax. Peakium aMmpoTepHbIX OKCUIIOB M THAPOKCUIOB B
pactBope. Peakiuu comneit MeTayioB, 00pa3yromux aM(pOoTepHbIE COSTUHEHHUS.

3HaYeHHe KHCJIOTHO-OCHOBHBIX Ppeaknuii s opranm3dMa 4ejoBeka. Bomopoansiit
nokaszatenb (pPH). Bydepnas cucrema. 3Hauenuss pH skuakocteil opraHu3Ma dYeaoBeKa B HOPME.
bydepHbie cuctembl opranusmMa (TuapokapOoHaTHas, remoriaoOunoBas, (docdarnas, 6enkoBas),
UXB3auMOCBs3b. byepHas émkocTs. HapyiieHne KUCIOTHO-OCHOBHOTO COCTOSIHUS.

OKHCIHUTE/JBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. JieKTpojm3. CreneHb OKUCIEHUS.
Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTENBHBIX — peakuuii. BiusHue cpeasl pacTBopa Ha
MPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peakiuid. OKHUCIUTETbHO-BOCCTAHOBUTEIIHHbBIC
peakuuMu C y4acTHEM JBYX BOCCTAHOBUTENEHW WM JIBYX OKHCIUTENEH. DJIEKTPOJU3 pacIuIaBOB U
pacTBOPOB COJIEH.

CTpoeHne KOMIJIEKCHBIX cOeIMHEeHHMi. J[OHOPHO-aKIIENTOPHBI MeXaHW3M O00pazoBaHUs
KOMIUIEKCHBIX coenuHeHui. LlenTpanpHbiii aToM. BHyTpeHHssi koopauHaionHas cdepa. Jluransi:
MOHOJICHTAaTHbIe, OWJEHTATHbIEC, MOJUACHTaTHBIe. BHemHsas koopauHanmoHHas cdepa. [IpaBuna
Ha3BaHUS KOMIUIEKCHOW 4vacTuubl. Ha3zBanus nurannos. IlpaBwia HoMenkiarypsl. [lonusnepHbie
KOMIUICKCBI. Makpouukindeckue KoMIuiekcbl. KoopamHammonHoe uucio. Koudurypamms
KOMILJIEKCHBIX CO€TMHEHUM.

Jemoncmpayuu. dusnyeckue CBOIICTBA OKCHAOB, KHUCIOT, OCHOBaHUH, cosei. M3yuenue
3JIEKTPONPOBOJHOCTH pacTBOpPOB. Peakius HeWTpanuzauuu. Peaknuy KHUCIBIX COJNEM C MeTallJlaMH.
ITonyuyeHne KOMIUIEKCHBIX COJIEH.

Jlabopamopusie onvimot. 1. CoBMeCcTHBIN THApONN3. 2. BiusHue n3MeHeHHs] TeMIepaTrypbl Ha
CMeEIlIEHNE PAaBHOBECHS THAPOJIN3A.

Ilpakmuueckue pavomot. 1. T'uapomus coneid. 2. ['HIPOKCOKOMIUIEKCHI METAJIJIOB.
Tema 4. Xumusi 3;ieMeHToB (49 1)

buorennsbie 3ementbl. Kinaccupukanus siemenToB. buoreHnsie snemeHThl. OpraHOTEHBI.
DNeMEeHTHI 3JeKTpoIMTHOTO (hoHa. Mukposnementsl. Kimaccudukammss OMOTEHHBIX [JIsi OpraHu3Ma
yenoBeka. O01ast xapakTepucTHKa S-3JIEMEHTOB.

OO0mas xapakTepucTHUKa p-dIEeMEHTOB. MaKkcuMalbHble ¥ MHUHHMAJbHbIE 3HAUEHUS CTeleHeil
OKHCJICHUS P-3JIEMEHTOB 2—4-T0 TIEpUOI0B C IPUMEPaAaMHUOUHAPHBIX COSAMHEHUH.

Oomast xapakTepucTrka d-amemMenToB. CTeneHH OKUCICHNsST OMOIOTHYECKH BaXKHBIX (-321eMEHTOB
B COCTMHCHUSX.

Bomopon wu kmcaopoa. Bopopon. OKHCIHUTENBHO-BOCCTAHOBHUTENbHASA JIBOMCTBEHHOCTh
Bogopoaa. ['mapunaer metammoB. Kucinopoa. AmnorpornHbie MOAUGUKAIIMN KACTOpOAa. XHUMHUYECKHE
cBoiicTBa Kuciopoja. JlabopaTopHble criocoObl M MIPOMBIIUIEHHBIE CIIOCOOBI MOJIYyUYEHUsI KUCIOPOAA.
Xumnueckue cBoiicTBa 030Ha. KauecTBeHHass peakuusi Ha 030H. Bojma u mepokcua Boaopoja.
OKHMCIUTENbHO-BOCCTAHOBUTENbHASL ~ JIBOWUCTBEHHOCTh  NEpOKcHAa Boaopoaa. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIINU C YHaCTHUEM IICPOKCHa BOAOPOJa B pa3HbIX Cpeaax.
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I'asnorenpl. O01as XxapakTepuCcTHKa U (pru3nyecKre CBOMCTBA. XUMUYECKHUE CBOHCTBA raJlOT€HOB.
JlaGopaTtopHble CIOCOOBI MOJY4YEHUs TajoreHoB. OKUCIUTENbHAs CIIOCOOHOCTh  TaJIOTE€HOB.
JucnponopuuoHupoBaHyue rajgoreHoB. ®Pu3nyecKkue M XUMHUYECKHE CBOMCTBA TaJIOT€HOBOIOPOIOB.
Ocobennble CBOHCTBa (HTOPOBOAOPOAHON KHUCHOTHL. KauecTBeHHBIE peakUud Ha HOHBI TaJIOTECHOB.
Kucnoponaconepxkamme cOeIUHEHUS TaTOre€HOB. XJIOPHOBATHCTAas KHUCIOTA. XJIOPUCTas KHUCIOTA.
XJiopHOBaTasi KUCIOTa. XJOpHas KuciaoTta. ['unoxymoputhl. XiopuThl. XiiopaThl. Ilepxiopatsl.
[IpuMeHeHre rajloreHoB U MX BaKHEUINX COCIMHEHUM.

Cepa. XapakTepucTuka 3J€MEHTa U NpPOCTOro BemiecTBa. Haxoxaenwe B mnpupoze. Dmorarus.
AmnoTponHbie MOAU(UKAIIMKM Cepbl: poMOUYecKas cepa, MOHOKJIMHHAs cepa. XUMUYECKHEe CBOWCTBA
ceprl. CepoBonopoa. XUMHYECKHE CBOMCTBA cepoBoiopoa. CepoBOaOpOIHAS KUCIOTa. XUMHUYECKUE
CBOMCTBa CcepoBOJIOpOHON KuUCHOThl. CepoBogopona. DPuznueckue CBOICTBA CEPOBOJOPOIA.
BoccranoBurenbHble CBOHCTBa cepoBoopoaa. KauecTBeHHas! peakius Ha CEpPOBOJOPO M CYIIb(HIBL.
Crpoenue monekynbl okcuaa cepbi(1V). dusznuecknecBoiicTBa, MOTyYeHUEe U XUMUYECKHUE CBOMCTBA
okcuma cepoi(1V). CsoiictBa cynbduroB. KadecTBeHHass peakuus Ha Cynb(ur-uoH. IIpumeneHue
okcumacepsi(1V) u coneit cepuuctoii kucmorel. COeIMHEHUS CEPBI CO CTENCHBIO OKUCICHUS +6. OKCHT
ceppi(VI), ero cBoiictBa. Cepnas kucnora. OKucIUTeIbHBIE CBOMCTBA pa30aBICHHOW U
KOHIIEHTPUPOBAHHON cepHOM KHUCIOThl. [lomyuenue cepHoil KucnoThl. OKHUCIUTENbHBIE CBOWCTBA
cynbparoB. Pasznoxxenue cynbdaroB. OCHOBHbIE AaHANUTUYECKUE PEAKLUHU, MPUMEHSIONINECS I
OOHapyXEHHS CepOCOCpKAIIUX aHHOHOB. [IpuMeHeHue cynb(}arToB.

A3ot u Pocdop. Obmas xapakrepuctuka 3neMeHToB VA-rpyribl. Ousndeckre 1 XUMHYECKHe
cBoiicTBa a3orta. [lonydyenne u npumeHenue azora. CoelMHEHUsI a30Ta CO CTETNIEHbIO OKUCICHUS —3.
AMMuak, ero ¢u3MuecKue U XMMHUYECKUE CBOMCTBAa W mpuMmeHeHue. Colu aMMOHHS, UX CBOMCTBA.
KauectBenHoe ompeneneHne aMMuaka u HoHa aMMoHHs. CBoiicTBa HUTpuIOB. OKCHABI a30Ta.
A3oTuCTas KHCIOTa M HUTPUTHL. A30THas kuciota. OKucCIUTEIbHBbIE CBOWCTBAa pa30aBICHHOW H
KOHILICHTPUPOBaHHOM a30THOM KUCJIOTHL. HUuTpatsl, ux cBoiicrea. Paznoxxenne nurparos. IIpumenenue
HUTPATOB.

CtpoeHne M CBOHCTBA MPOCTHIX BellecTB, 00pa3oBaHHbIX Gochopom. Amorponus Gocdopa.
Paznuuus B cBoiicTBax 6enoro u kpacHoro ¢ochopa. Coennnenus pochopa co CTeNeHbIO OKUCICHUS
—3. ®ochunel meranno. PochuH, ero cpoiictBa. Coenunenus Gocdopa co CTENEHbIO OKUCIEHUS +3.
Oxcuma docdopa(lll). Pochopucras kucnora. Coenunenns pochopa €O CTEMEHbIO OKUCIEHHS +5.
Oxkcun docdopa(V). dochopHas kucnora, €€ (GU3MIESCKHE, XUMHYESCKHUE CBOWCTBA, MOJYyUYCHHUE,
npumenenne. [lupodochopuas kuciaora. Ilomyuenue docdopa. Tamorenummsr  docdopa(lll).
Ianorenunsr pocopa(V).

Yriaepoa u kKpeMHHi. XapaKkTepUCTHKA AJIEMEHTOB. AJUIOTPOITHBIE MOJU(PHUKAIMNA YTrIIEpoaa:
rpadut, anmas, kapout, ¢pymuiepersl. CpaBHeHHEPU3HUUECKUX CBOMCTB ajiMasa U rpaduta. XUMHUYECKHE
cBoiicTBa rpadura, xkokca. Peakiuu nucnponopunoHupoBanus rpadura. KapOuabl. ALeTHICHH]IBI.
Oxkcun yrnepona(ll), ero monydenue, cBoiictsa u npumenenue. Oxcun yrnepona(lV), erosaexTpoHHoe
CTpOEHHUE, TOJIy4YeHHE, CBOMCTBA M TNpPUMEHEHHUE. YTOJIbHas KHCIOTa W e€ CoaM — KapOOHAThl,
rusipokapOonatel. CBoiicTBa kapOOHATOB M THIpokapOoHaToB. KayecTBeHHas peakiiys Ha KapOOHaT-
WOH.

Kpucramnnueckass pemérka KpemMHUsA. AJUIOTpONHs KpeMHMsS. B3anmmonencTBue KpeMHHUS C
IPOCTBIMU M CIIOKHBIMH BemiecTBaMu. OKHCIUTENbHBIE U BOCCTAHOBUTENbHBIE CBOMcTBa. OKCHa
kpemuusi(1V): HaxoxJIeHHEe B MpPUpPOJE, XUMUYECKUe CBoWcTBa. KpemHHeBble KUCIOTHI. CHIIMKATHI
Cunuxkarens. ['maponu3 pacTBOPUMBIX CHIIUKATOB.

Meranabl |A- u 1 A-rpynn. ll{enounsie metamisl. Kondurypamnus aromos meramioB |A- u 11A-
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rpynin. 3MeHneHnne MeTaminyeckiux CBOUCTB Mo rpymnme u nepuoay. Ilpupoaneie coetuHeHNs METAIIOB
IA- u llA-rpynn. ®usnyeckue cBoiicTBa. XMMHYECKHE CBOMCTBA: B3aUMOJEHCTBHE C BOJAOH, C
KHUCJIOPOJIOM U APYTUMH NpocThiMU BemecTBaMu. LIl€nouno3emenbuble MeTaisl. ['uapuabMeTanios.
AmMupl. OKCHIBI HIEIOYHBIX U IENOYHO3EMEIbHBIX METAJUIOB, UX CBOMCTBA. | MIPOKCHUIBI LIETOYHBIX
U IIETOYHO3EMENIbHBIX METAJJIOB, HUX cBoWcTBa. llepokcuabsl M HaANEpPOKCHABI ILEIOYHBIX H
HIENOYHO3EMENbHBIX METAJJIOB, MX CBOMcTBa M mnpuMeHeHHe. JKécTkocth Boabl. OkpamimMBaHHe
wiaMeHu nonamu Metaiwion |A- u lIA-rpynn. buonornyeckoe 3HaueHue HATPUS, Kaausl U MarHusl.

Amomunuii. HaxoxaeHue B mpupone. DJNEKTpOoHHas KoHpurypamws aroma. dusnyeckue
cBoiicTBa. XMMHUYECKHE CBOWCTBA: B3aUMOJICHCTBHUE C KUCIOPOAOM U IPYTUMU MIPOCTHIMH BEIIECTBAMU,
BOJIOM, pacTBOpamMHM  COJIeH, pacIulaBaMM ¥  pacTBOpaMHu  IIEJIOYEH, I1acCCUBUpPOBAHUE
KOHLEHTPUPOBAHHBIMM CEpPHOM U  a30THOM kuciotamu. OKcua — amoMuHUA.  AJIFOMMHATHI.
TerparunpokcoantoMuHaTsl. B3anMopelicTBUE OKCHIa alIOMUHHS C OKCUAAMM, THAPOKCHIAMHU U
kapOoonatamu MetamwioB |A- u |IA-rpynmn. 'mapokcup amoOMuHUs, €ro MOJydeHUE, CBONCTBA U
PUMEHEHUE.

XpoM. XpoM, HaXOXACHHUE B MPUPOJAE, CTPOCHHUE aTOMa, CTEMEHH OKUCICHHS, pU3NUYEeCKhe U
XUMH4YecKne cBoicTBa. [laccuBHpoBaHHE KOHIEHTPUPOBAHHBIMU CEPHOM M a30THOW KHCJIOTaMH,
«uapckoir  Boakoit». Ilpumenenue. Oxcuapt xpoma. Comm  xpoma(lll).  XpomoBas KwucioTa.
JuxpomoBas kuciora. Xpomatsl. Juxpomarsl. Coau xpoma(V1). Meanko-01omornueckoe 3HaueHUe
COEAMHEHUIXpOMA.

Coenunenusi mapranua. Crenenu okucieHus mapranna. Okcua u rugpokcuy Mapranua(ll).
Oxcupn mapranua(lV). Manranarsr. [Tepmanranarel. Bronorudeckoe 3HaueHUE Maprasia.

Kenezo. Haxoxnenue B mpupone. DNeKTpoHHas KOHUrypauus dsxene3a. Dusznueckue U
XUMH4YecKkne cBoiicTBa. I[laccuBupoBaHHE KOHIEHTPUPOBAHHBIMU CEPHOM M a30THOW KHCIOTaMHU.
Oxkcunel xenesa. ['mapokcuasl skene3a, ux cBoictBa u nonyudeHue. Coemaunenus xenesa(ll) u
xene3a(lll). KauectBennsle peakimuyu Ha nonbl Fe?* n Fe*'. Jlomennsie nporeccel. ®eppartsl. XKeneszo
— OMOTreHHBII 1eMeHT. Menuko-0noornyeckoe 3HaueHue Kenesa.

Meab. Menp, HaXOX/A€HUE B MPUPOJE, CTPOCHHUE aToMa, CTENEHU OKHUCIIECHHUS, (PU3NUeCKUe U
xumuueckne cBoictBa. [Ipumenenue. Oxcun wmemu(l). Cpemnue comu  memu(l). Peakium
xomiuiekcooOpazoBanus mMeau(l). Oxcun memu(ll). Tuapoxeun meau(ll). KadectBeHHast peakius Ha
nousl Cu?*. Mezb — GHOreHHBIHIEMeHT. MeuKo-61onorndeckoe 3HadeHHe MeIH.

Cepedpo. Cepebpo, ¢usuueckue W Xumuueckue cBoiictBa. Okcua cepedpa(l). Peakiuu
KoMIuiekcooOpazoBanus cepeopa(l). Hurpar cepedbpa — peaktuB Ha uonsl CI7, Br-, I". IIpumenenue
cepebpa U ero COeMHEHHI.

Hunk. HaxoxxneHue B mpupojae, CTpOEHUE aToOMa, CTENEHH OKUCIEHUs, (Qu3MuecKkue Hu
xumuueckue cBoiictBa. Ilpumenenune. AM@OTEpHOCTH OKCHIA U TMAPOKCHAA IUHKA. Peakmuu
KOMIUIEKCO00OpazoBaHus HuHKA. [{luHK — MukposnemenT. Meanko-01uonornyeckoe 3HaYeHUE 1IMHKa.

Jemoncmpayuu. Paznoxenue HutpatoB. OOpasiibl rasoreHos. [lomyyenne rajioreHos.

Jlabopamopnuvie onvimpr. 3. OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTh MEPOKCHIA
Bojziopoa. 4. PaznoxeHue nmepokcuia BOJAOPOIa Mo AeicTBUEeM Katanasbl. 5. Oxucnenue OpoMua- u
uonua-uoHoB. 6.  PactBopuMocTs  mona. 7. JlMcnponopiuyoHUpOBaHUE  HOJA. 8.
HucnponopruonupoBanue cepbl. 9. Ilomyuenue cepuucroil kuciorel. 10. KucnoTHo-ocHOBHBIE
CBOICTBA CEPHUCTOMN KUCIIOTHI U €€ coneil. 11. BoccraHOBUTENBHBIE CBOIICTBA CEPHUCTOM KUCIIOTHI. 12.
[Tonmyuenue cynbdura Oapus (kauecTBeHHas peakuus Ha cynb(ur-uon). 13. KayectBenHas peakuus Ha
cyns(ar-uoH. 14. [Toydenune xopuaa ammonws. 15. CBoiicTBa xyopuaa aMmmMoHus. 16. OKHCIUTETBHO-
BOCCTaHOBUTEJIbHAS JBOMCTBEHHOCTh HUTPUT-HOHA. 17. OKuciauTenbHas CnocOOHOCTh HUTPAT-HOHA B
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mesoyHoM pactBope. 18. M3sydenme ycnmoBuii oOpazoBanus ¢ocdaroB kambiwms. 19. [lomyuenue
yriekucaoro rasa. 20. KuciaoTHO-OCHOBHbIE CBOWCTBa YrojdbHOM KHCIOTHI U €€ comeil. 21.
B3aumoselicTBue yroabHOM KUCIOTH ¢ KapOOHATOMKambIus. 22. Pa3pylieHrne TuIpoKCOKOMITICKCOB
METAaJUIOB TOJ IeHCTBHEMYTIEKUCIOro ra3a. 23. COBMECTHBIA THPOJIN3 HOHOB aMMOHUS M CHIIMKAT-
MOHOB. 24. B3aumojielicTBUE yroJIbHOM KHUCIIOTHI C CHIIMKATOM HaTpus. 25. KauecTBeHHas peakuus Ha
noH MarHus. 26. KadecTBeHHas peakius Ha MOH Kanblus. 27. KauecTBeHHas peakiys Ha UOH Oapusi.
28. PacTBOopeHue aIIOMUHHMS B KHCIIOTax U miesnodax. 29. B3aumoseiicTBie TeTparuipoKcoatoMIUHaT-
noHa ¢ monamu amomunusa. 30. B3zaumopeiictue coneit xpoma(lll) ¢ ammuakom u ménounto. 31.
Oxkucnenne coequHenuit xpoma(lll) B menounoii cpene. 32. M3ydyenne paBHOBECHS AMXPOMAT—XPOMAT
B BojaHOU cpene. 33. Boccranorienue coenumuenuii xpoma(VI)B kucnoi cpene. 34. IMonyuenue
rugpokcua Mapranua(ll) u ero okucienue. 35. OkucnurenbHble cBoiicTBa okcuaa mapranua(lV). 36.
I[TomyueHne rupoKcHaoB Kenes3a. 37. KauectBenHas peakuus Ha HoH kenesa Fe?*. 38. KauectBenusle
peaxiuu Ha HoH xene3a Fe**. 39. Ornomenue mMenu k neiicTsuto kucnort. 40. [loyuenne rugpokcuaa
u ammuHokomiutekca meau(ll). 41, Paspymenne ammunokomiiekca meau(ll). 42. OxkuciuTenbHbIe
ciocoonoctu coequuenuit Mmeau(11). 43. Tonydyenne ammunokomiuiekca meau(l) u ero okucienue. 44.
PacTBOopeHue niuHKa B KUCIOTax U menoyax. 45. O0pa3oBaHue r'HAPOKCO- © aAMMUHOKOMILIEKCA IMHKA.

Ilpakmuueckue padbomet. 3. [lonydenue Bogopoa u kuciopoaa. 4. CBoCTBa raJloreHH 1-HOHOB.
CpoiictBa mona. 5. CoiictBa cepsl u e€¢ coeaunenuii. 6. Ilomydyenune azora m ammmaka. CBoiicTBa
coenquHeHuil a3zota u (ocdopa. 7. CpoiicTBa coenuHeHUil yriepoga W kpemHus. 8. W3ydenue
KayeCTBEHHBIX peakuuiuonoB MetamwoB |A- u |IA-rpynn. 9. CsoiictBa amtomunus. 10. CpoiictBa
coenquHeHuil xpoma. 11. Ilonydyenue u cBoiicTBa coeauHenuit mapranua. 12. [Tonydyenue u cBoiicTBa
coenuHeHui xene3a. 13. CBoiictBa meau 1 e€ coequHeHuil. 14. CBoiicTBa MHKA U €r0 COeIMHEHUH.
15. Pemenue skcriepuMeHTaNIbHBIX 33]1a4.

TemaTHuyeckoe IMJIAHUPOBAHUE

Ne KoauuecTBoO
Tema ypoka
YPOKa 4acoB
Tema 1. Ctpoenue Bemecra (10 )

1 Beoansiii nacTpykTax no OX u Th. IloBropeHne Kypca opraHu4ecKou 1
XUMHUHI

2 IToBTOpEHME KypCca OpraHN4eCKOH XUMHH 1

3 CtpoeHne aToMma. 1

4 OJeKTpOHHbIE KOH(PUTypallMi aTOMOB. 1

5 XUMHYECKast CBSA3b. DJIEKTPOOTPULIATEIBHOCTD. 1

6 KoBasieHTHas CBA3b 1

7 WNonnas u BogopoaHasi CBs3b. 1

8 Hesanentusle B3anMoaelicteusa. Kpuctannmueckue pemeTKy.

9 BxoHOM cpe3 0CTaTOYHBIX 3HAHUH 3a KYpC OpraHUYECKON XUMUMU. 1

10 Pemenue 3anay mo reme «CTpoeHHE BEIIECTBAY» 1
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NpoTeKaHus peakumii (15 v)

11 DJIEMEHTBI XUMHYECKOW TEPMOITMHAMUKH. TepMOINHAMUYECKUE 1
CUCTEMBI U MPOIIECCHI.

12 OHtanbnus U 3HTponusa. JHeprusi ['n06ca. [IpuHIMN 3HEPreTHYecKoro 1
COMPSIKEHUSL.

13 Xumuueckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS. 1

11



14 ITpunnun Jle latense. 1

15 Pemenue 3amad no remMe «JI€MEHTHI XUMAYECKON TEPMOANHAMUKI. 1

16 DJIeMEHTBl XMUMHUYECKOM KuWHeTHkH. OOmme TmpeacTaBiIeHUs O 1

MeXaHHU3MaxX PeaKIHil.

17 Ckopoctp peakuuu. Kunetnueckue ypaBHeHus. KoHcranTa ckopocTu 1

peaKIuu.

18 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIIEPATYPHI. 1

19 Karanuz. Crexuomerpus. PacueT konmdecTBa BEIIECTBA. 1

20 CooTHOIIEHUST MEXAY KOJMYECTBAMHM BEIIECTB B XUMHUYECKUX 1

YpaBHEHHUSIX.
21 PactBopbl. I'oMoreHHble M rereporeHHsle cucTeMbl. JlucrepcHble 1
CUCTEMBL.

22 PactBopel. CriocoObl BeIpaKeHHUSI KOHIIGHTpAIMu pacTBopoB. Ilpomecc 1

pacTBOpEHMUSI.

23 Pemenue 3anay no teme 2 «CTpoeHue aToMa U MEPUOAUMYECKUNA 3aKOH 1

J.M.MenpaeneeBay.

24-25 |KourtpoJbHas padora Ne 1 o reme «CTpoeHHE aToMa v IEPHOAMYESCKHI 2
3akoH JI.M1.MenneneeBa», «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
peaKLHi»,

Tema 3. BemrecrBa u 0CHOBHBIE THIIBI HX B3auMojaeiicTBus (28 u)

26 Krnaccudukanus HEOPraHn4ecKuX BEIIECTB 1

27 Knaccudukamnms peakiuit 1

28 Teopust  ANEKTPONUTUYECKOW  AMCCOIMUAIMH.  DJCKTPOIHUTHI U 1

HEDJIEKTPOJIUTHI.

29 Jucconuanys KUCIOT, OCHOBaHUM, COJICH. 1

30 Peaxnusa neritpanuzanuu 1

31 Peakuuu oOMeHa ¢ yuactueM colieil. 1

32 ['unponus coneit 1

33 Pemenue 3aa4 o teme: «XUMUYECKUE CBOWCTBA conel. I naponus 1

COJIEH».
34 IIpakTyeckas padora Nel «'naponus coneiy. 1
35 XUMHYEeCKHE CBOMCTBA aM(pOTEPHBIX OKCHUJIOB. 1
36 XUMHYEeCKUE CBOMCTBA aM(POTEPHBIX OCHOBAHHIA. 1
37 Peaxiiuu coneit MetanioB, 00pa3yromux aMpOTepHbBIE COSTUHEHUS 1
38 KonTtpoubsnas padora Ne2 no teme «Xumundeckas peakuus. Teopus 1
IEKTPOJINTUYECKON JUCCOLIUALIIY.

39 Bonoponuslii nokazarens pH. 3nauenue pH Guonoruyeckux cpes. 1

40 Bbydepusie cucremsl. BydepHbie cricTeMbl opraHu3Ma u ux 1
B3aMMOCBSI3b.

41 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHUCIEHUS. 1
HawnOosnee BaXKHbIEC OKUCIUTENN U BOCCTAHOBUTEIIH.

42 Knaccudukamms OKHCJINTEIILHO-BOCCTAHOBUTEIBHBIX peaKIuii. 1
CymmapHsbIit K03QQUIHEHT TIepe]] OKHUCIUTENEM WM BOCCTAHOBUTEIEM
C YYETOM CcOoJIe00pa30oBaHMs

43 Bnustnue  cpembl  pacTBopa  Ha  MPOTEKAHME  OKHUCIMTENIBHO- 1
BOCCTAHOBUTEJBbHBIX PEAKIUH.

44 OKHMCIUTENBHO-BOCCTAHOBUTENBHBIE pPEAaKIMM C  y4acTUEM JBYX 1
BOCCTAHOBUTENEH WM JIBYX OKUCIIUTEIEH

45 Pemenne 3amau  mno TemMe «OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbBIE 1

PECaKIIUK).
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46 DNEKTPOIU3. 1
47 Pemenue 3amad mo teMe «JIEKTPOIIU3Y. 1
48 CTpoeHne KOMIUIEKCHBIX COCMHEHHUM. 1
49 IIpakTnyeckas padora Ne2 «['MIpOKOMILIEKCHl METAJIJIOBY 1
50 O6o06menue. [ToaroToBka kK KOHTPOJIBHOM padboTe 1
51-52 | KourpoabHas padora Ne3 1o teme «OCHOBHBIE TUIIBI B3aUMOICHCTBHS 2
BEIECTBY.(TOJIYroa0Basi)
53 AHaM3 KOHTPOJIBHOW paboThl. BemoiHeHne paboThl HaJl ONTMOKAMH. 1
Tema 4. Xumust 31eMeHTOB (49 )
54 buorennsie snementsl. Kitaccuukanms 371eMEHTOB. 1
55 Oo6mas xapakrepuctuka S, P, D- anemMeHToB. 1
56 Bopopon: xapakTepucTrka 3J1eMeHTa U MPOCTOroO BEIIECTBA. 1
57 Kucnopon: xapakrepucTrka 31€MEHTa U IPOCTOT'0 BEILIECTBA. 1
58 Bona u nepokcu Bogopoa. 1
59 IMpakTuyeckas padora Ne 3 «Bomopoa. Kucinopom» 1
60 ["asorensl. O01mas xapakrepuctuka. OU3MYECKUE 1 XUMHUCCKUE 1
CBOICTBA MTPOCTHIX BEIIECTB.
61 ["ajioreHoBOIOPOBI. 1
62-63 | Kuciopoaconepxanuye cCOeIMHEHUS FaJOr€HOB. 2
64 Cepa: xapakTepUCTHKA JIEMEHTA U MPOCTOr'O BEIIECTBA. 1
65 CepoBogopoa. Cynbhussl. 1
66 CoenuHeHus cepbl CO CTENEHbIO OKUCIEHUS +4 1
67 CoeMHeHUs cephbl CO CTENIEHBIO OKUCIICHHS +6 1
68 Pemenue 3aga4d no reme rajioreHsl, cepa 1
69 IIpakTuyeckas padora Ne 4 «CBoiicTBa ceppl U €€ COEIUHEHUH. 1
KauecTBeHHBIC peaKIMK Ha HOHBI TAJIOTCHOB)
70 A3zot u pochop. Puznveckne 1 XUMHIESCKUE CBOMCTBA. 1
71 CoennHEHHS a30Ta CO CTETIEHBIO OKUCIICHUS - 3 1
72 Okcuabl a30Ta. A30THas KMCIIOTa 1
73 Conu a30THOM KMCIIOTHI — HUTPATHL. 1
74 Coenunaenns pocdopa co CTENCHBIO OKUCIICHUS - 3 1
75 Coenunenus ocdopa co CTENEHbIO OKUCIEHUs + 3 1
76 Coenunenus pocdopa co cTerneHbr0 OKUCICHUS + 5 1
77 Pemenue 3anau mo reme «A3ot. Docdop». 1
78 VYrnepon u kpemauii. CTpoeHHE U CBOMCTBA MPOCTHIX BEIIECTB, 1
00pa3oBaHHBIX YIIIEPOJOM.
79 Kap6unpl. Okcuibl yraepoaa. 1
80 CBoiicTBa KpEMHUS U €r0 COCTUHEHHI 1
81 IIpakTuyeckas padoraNeS: «CBoiicTBa coelMHEHUN yriepoja u 1
KPEMHUS).
82 [ToBTOpenue u 0606meHue no Teme «Hemeramasy. 1
83 KonTposbnas padora Ned4 o teme «Hemeranso. 1
84 Mertasmibl 1A u 2 A rpynm: ob1iast XapakTepUCTHKA YJIEMEHTOB U 1
MPOCTHIX BEIIECTB.
85 CaoiictBa coequHeHn MeTauioBl A u 2 A rpynn. [IpumeHnenne u 1
Me/IMKO-0MO0JIOTHYECKOe 3HaYCHHUE.
86 AJIFTOMUHUI U €r0 COEeINHEHNS. 1
87 IIpakTnyeckas padora Ne 6 «KauecTBeHHbIE peaklluy Ha MeTaJUIbIl A 1
u 2A rpynm u aaTrOMHHHID
88 XpOM: XapaKTEpUCTHUKA 3JIEMEHTA U IIPOCTOI0 BELIECTBA. 1
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89 Coenunenus xpoma. Meauko-610JI0OTHYecKoe 3HaYeHHE XPoMa. 1

90 CoenvHeHus Maprasiia. 1

91 Keneszo u ero coegunenus. Meanko-0noI0rnyeckoe 3HaYeHUE JKemnes3a 1

92 Menpb u ee coequHeHus. Meanko-01oa0rn4eckoe 3HaYeHUe MeIU 1

93 Cepebpo:  XxapakTepuCTUKa 3JE€MEHTa, MPOCTOrO0  BellecTBA U 1
COCTMHEHUH.

94 [{uHK: XapakTepUCTHKA 3JIEMEHTa , IPOCTOTO BEIIECTBA U 1
coerHeHUH. MeTnKo-0M0I0rHYeCKOe 3HAaUCHHE.

95-96 | O606meHue, moBTOpeHHUE 1O TeMe «MeTtasutbly. [loaroToBKa K UTOTOBOMA 2
KOHTPOJIbHOH padoTe

97-99 | Urorosas koHTpOJIbHAsA paboTa B popmare EI'D 3

100 [Ipaktuueckas pabora No7«KadyecTBEHHbIE peaKIMU Ha METaJUIbI 1
MMOOOYHOM MOJATPYIITHD)

101 AHanu3 KOHTPOJIbHOM paboThI 1

102 ITonBeneHne UTOroB. 1
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