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2021

Paboyas mporpamma cocraBiieHa Ha OCHOBE:

denepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPETHETO OOIIEro
o0Opa3oBaHus, yTBEPKICHHOTO nprkazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 (¢
W3MEHEHUSMH ).

Paboune mnporpammel. IlpemmerHas smaus yaeounkoB C. A. Ily3akoBa, H. B. MamuuHoOi,
B. A. TlonikoBa. 10—11 kiaccsl : yue6. mocobue st 001eo0pa3oBar. OpraHu3aiui : yrryon.
yposenb / W. B. bapeimoa. — 2-¢ uzn. — M. : Ilpocsemienne, 2021. — 149 c.
YyeOHuka:

Xumus 10 kmacc. YaeOHUK 1715t 00111e00pa3oBaTeNIbHBIX OpraHu3aluid. Y TIIyOIeHHbIN
yposenb/ ITy3akos C.A., Marmnuna H.B., TTonikos B.A. — 2-¢ u31.-M. : TIpocserienue, 2020.-
30c.: n.-

OcHOBHO# 00pa3zoBaTeNbHOM IPOrpamMMoit cpeaHero obmero oopazosanust o ®I'OC MBOY
«MacnoBcKkas IIKoJIa — JETCKUH cajl», YTBEPKICHHOM mpruka3zoM oT 26.05.2020 r. Ne 162-0

Ha uzyuenne xumuu B 10-11 xmaccax oTBOIUTCSA 1O 5 4acoB B HENEIO B TEUCHUE KaXKIOTO

roga oOydenwus, mo 170 gacoB 3a roj B kaxaoM kiacce, 340 4acoB 3a ypoBeHb 00yUeHHUS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IIPEIMETA

Jluunocmmuote pe3yiomamaol:

Poccuiickas rpaxxaaHckas UACHTUYHOCTb, TATPUOTU3M, YBaKEHUE K CBOEMY Hapoxdy, YyBCTBa
OTBETCTBEHHOCTH mepen PonuHol, ropmoct cBowo PoauHy, mnpoluioe W HAcTosIIee
MHOTOHAIIMOHAJILHOTO Hapona Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB (Tep0, duar,
TUMH);

rpaKJIaHCKas IMO3MIMS KaK aKTUBHOTO M OTBETCTBEHHOIO WJIEHA POCCHUHCKOrO OOIIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U OOSI3aHHOCTH, YBKAIOLIErO 3aKOH U
MIPaBOIOPSIIOK, TOTOBHOCTb K CIIyXKeHHI0 OTeYeCTBY, €ro 3allluTe;

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd U  OOIIECTBEHHOM MPAKTUKW; TOTOBHOCTb M  CIIOCOOHOCTh K
CaMOCTOSITEIIbHOM, TBOPYECKON U OTBETCTBEHHOM JIESATEIBHOCTH;

TOJIEPAHTHOE CO3HAHHE M TMOBEICHUE B MOJHUKYITYPHOM MHUPE, TOTOBHOCTh U CHOCOOHOCTH
BECTU AMANIOT C IPYTUMHU JIOIbMH, TOCTUraTh B HEM B3aHMMOIOHHMAHMUS, HAXOAUTh OOIIHE
LEIH U COTPYIHUYATH JJISl UX JI0CTHUKECHUS,

HaBBIKA COTPYOHMYECTBA CO CBEPCTHHKAMHM, JETHMHU MIIAJIIETO BO3pPAacTa, B3POCIBIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO-TIOJIE3HOM, Y4eOHO- HCCIe0BATENbCKOM, MPOEKTHOU H
JPYTUX BUAX JESTEIbHOCTH;

HPAaBCTBEHHOE CO3HAHUE U TIOBEIEHUE Ha OCHOBE YCBOEHUS 00IeueI0BEYECKUX LIEHHOCTEH;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHUIO, Ha IPOTSHKEHUU
BCEH JKM3HM, CO3HATEIbHOE OTHOLIEHHE K HEMPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO
yCIenrHo# npodeccuoHanbHON U OOIIECTBEHHOM IS TENILHOCTH;

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUI;



MPUHATHE U PeATU3alUI0 IIEHHOCTEH 3I0pOBOTO M O6€30MacHOro 00pasa KU3HU, TOTPEOHOCTH
B (1)I/I3I/I‘ICCKOM CaMOCOBCPIICHCTBOBAaHUM, 3aHATUAX CHOpTI/IBHO'03IIOPOBHT€J'IBHOI>1
ACATCIIBHOCTBIO, HCHOPUATUC BPCAHBIX IIPUBBIUCK: KYpPCHUA, YHOTPCGJICHI/ISI AJIKOI'0JI4d,
HApKOTHKOB;

OepexHOoe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOUIEHWe K  (u3uueckomMy U
MICUXOJIOTUYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JPYruX JIO/eH, YMEHUE OKa3blBaTh
MEPBYIO MIOMOIIIB;

OCO3HaHHBIN BBIOOP Oymyliei nmpodeccuw;

C(bOpMI/IpOBaHHOCTI) 3KOJIOTHYECKOI'O MBINIJICHUA, INOHUMAaHUs  BIIUAHUA COIUaJIbHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHON U COLMAIBLHON CPElibl; MPHOOpETCHHE
OTIBITa YKOJIOTO-HAIPABICHHOM JEITEIbHOCTH.

Memanpeomemmnuie pezyiomamai:
PerynsaTuBHbIe YHUBEpCAIbHBIC YU€OHBIC JIEHCTBHS

OO0yuarouuiicss CMOXKeT:

CaMOCTOATCIIBHO OINPEACTIATh HEJIW W COCTABJIATH IIJIaHbBI, OCO3HABas MPUOPUTCTHBIC H
BTOPOCTCIICHHBIC 3a1a4U;

CaMOCTOSITEJIBHO ~ OCYHIECTBIISITh, KOHTPOJUPOBaTb U  KOPPEKTUPOBATh Y4eOHYIO U
BHEYUYEOHYIO JIESITEIbHOCTD € YIETOM NPEABAPUTENHHOTO TUIaHUPOBAHUS;

HCIIOJIB30BaTh PA3IMYHBIE PECYPCHI VISl TOCTUKEHUS LEIEH;
BBIOMpATh YCHEIIHbIE CTPATETUHU B TPYIHBIX CUTYaAIUAX.

Ilo3HaBarebHbIC YYEOHO-TOTHYECKUE YHUBEPCATbHEIC YUEOHbIE ICHCTBUS

Ooyuarommiicsi cMOMKeT:

KJIacCU(PHUITUPOBATH 0OBEKTHI B COOTBETCTBHUH C BBIOpaHHBIMU
MpHU3HAKAMU;

CpaBHUBATh OOBEKTHI;

CHUCTEMaTU3UPOBATh U 000011aTh HHPOPMAITHTO;

OTIPENEIIATH TPOOJIEMY M CITOCOOBI €€ PEIICHHUS;

BJIAJICTh HABBIKAMU aHAJIN3a;

BJAJICTh  HABBIKAMU  IIO3HABATEIBHOW,  Y4E€OHO-HCCIICNOBATEIbCKOW H  MPOEKTHOMN
JeSITEeTHbHOCTH;

YMETh CaMOCTOSITEJIbHO OCYIIECTBJIATh TOWCK METOJIOB pEIICHUS MPAKTUYCCKUX 3ajad,
MPUMEHSThH Pa3IMYHBIC METOIbI TIO3HAHUS IS U3YUCHHS OKPYXKAIOIIETO MHpA.

ITo3HaBarenbHbBIC V‘I€6HO'I/IH(1)ODM3LII/IOHHLI€ YHHUBCPCAJIIBHBIC V‘IC6HHC JercTBUA

OO0y4yaromuiicss CMOKeT:

HCKaTb HeO6XOI[I/IMLIe HCTOYHHKH I/IH(I)OpMaL[I/II/I;

CaMOCTOATCIIbHO U OTBCTCTBCHHO OCYHICCTBJIATH I/IH(bOpMaI_[I/IOHHYIO JACATCIIBHOCTh, B TOM
YUCJIC, OPpUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX I/IHq)OpMaI_II/II/I;

KPUTHYCCKU OLCHUBATL U HHTCPIIPETUPOBATH I/IHq)OpMaI_II/IIO, MOJIy4acMyr0 M3 Pa3JIMYHBIX
HCTOYHHKOB,

HUMCTb C(I)OpMI/IpOBaHHI)Ie HaBBbIKH pa6OTLI C pa3/JIMYHBIMH TCKCTAMH.

PerynsaTuBHBIE YHUBEPCAIbHbBIE V‘le6HHe JIeNCTBUSA

OO0yuaronmiicss CMOXKeT:



CaMOCTOATCIIbHO OIPEACTIATh HCJIW W COCTABJIATH IIJIaHBI, OCO3HABas MPUOPUTCTHBIC H
BTOPOCTCIICHHBIC 3a1a4u,

CaMOCTOSITENIbHO ~ OCYILIECTBIISATh, KOHTPOJIMPOBaTb M  KOPPEKTHPOBATh YUEOHYI0 H
BHEYYEOHYIO JEATEIBHOCTh C YUETOM MPEIBAPUTEIHLHOTO TUIAHUPOBAHHUS;

HCIIOJIB30BaTh PA3JIMYHBIE PECYPCHI VI JOCTUKEHUS LEIEH;
BBIOMPATH YCIICUTHBIE CTPATEIHH B TPYTHBIX CUTYAIHIX.

Ilo3HaBaTeILHBIC V‘IC6HO-HOFI/ILI€CKI/IG YHUBCPCAIBHBIC V‘-IG6HI)I€ JICHCTBHS

OO0yuarouuiicss cMOXKeT:

KJaccu(upoBarhb O0OBEKTHI B COOTBETCTBUHU C BBEIOpAaHHBIMU
MpU3HAKAMU;

CpaBHUBATh OOBEKTHI;

CHUCTEMaTU3UPOBATh U 000011aTh HHPOPMAITHTO;

OTIPENIENATh TPOOJIEMY B CIIOCOOBI €€ pelIeHUs;

BJIQJICTh HABBIKAMH aHAJIN3a;

BIIAJICTh ~ HABBIKAMH  TIO3HABAaTEIBHOM, Yy4eOHO-HCCIEAOBATEILCKOM ¥ TPOCKTHOM
NESITEIILHOCTH;

YMETh CaMOCTOSTEIBHO OCYIIECTBIATh IOWUCK METOIOB PpEHICHUS MPaKTHYCSCKHX 3ajad,
MPUMEHSTH Pa3TUYHBIC METOJIbI IIO3HAHUS T U3yUEHUST OKPYXKAIOIIETO MHPA.

Tlo3HaBarenpHbIE VIEOHO-UHGOOPMAIIMOHHBIE VHUBEPCAIBbHBIE VUeOHBIE JEHCTBUSI

Ooyuarommiicsi cMOXKeT:

HCKaTh HEOOXOAMMbIC HCTOYHUKH HH(GOPMAIINH;

CaMOCTOSITEJIBHO U OTBETCTBEHHO OCYILECTBISATh MH(POPMAILMOHHYIO NEATEIbHOCTh, B TOM
YHClie, OpPUEHTUPOBATHCS B PA3JIMUHbBIX HCTOYHUKAX MH(POpMAIUY;

KPUTHYECKH OIIEHMBAaTh U HUHTEPIPETUPOBATH MHGOPMAIUIO, MOJYyYaeMYI0 W3 Pa3IUYHBIX
HCTOYHHKOB;

HUMCTb C(bOpMI/IpOBaHHBIe HaBbIKH pa6OTBI C pas3/IMYHbIMHA TEKCTaMU,
HCIIOJIB30BATh pa3JIMYHBIC BUABI MOJACIIMPOBAHUA, CO3JaHUA COOCTBEHHOM I/IH(bOpMaHI/II/I.

KoMMyYHUKaTHBHBIC YHUBEPCAJIbHBIE V‘*IC6HI:>I€ JerCTBUA

Ooyuarommiicsi CMOXKeT:

BBICTYIATh MIEepe]] ayTUuTOPHUEHi;

BECTU JHUCKYCCHIO, IUAJIOT, HAXOJIUTh MPUEMIIEMOE pElICHHE MPU HAIWYUHU Pa3HBIX TOUYEK
3peHusi;

MPOAYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATh C MAapTHEPAMHU 110 COBMECTHOM NI TEIbHOCTH;

YUYUTBIBATL TIO3UIHUU OPYroro (COBMCCTHOG oeJicCrojaranue M IINIaHUPOBAHUC 06I_HI/IX
cIoco6os pa6OTBI Ha OCHOBC ITPOIHO3HUPOBAHUA, KOHTPOJIb U KOPPECKIUA X04a U PE3YyJIIbTATOB
COBMECTHOM ,Z[CHTCJ'ILHOCTI/I);

3 PeKTUBHO pa3pemarb KOHQIUKTHI.

Ilpeomemmnoie pezynomamot
Bbll’lVCKHMK Ha VZ/ZV6]ZéHHOM YDOBHE HAYHUmCcAH.

pacKphIBaTh Ha IMpUMeEpax pojib XMMUU B (POPMUPOBAHMM COBPEMEHHOW HAydyHOW KapTHHBI
MHpa U B MPAKTUYECKON NEATEIBHOCTU YEJIOBEKA, B3aUMOCBSI3b MEXKJy XUMHUEN U IPYTHUMH
€CTECTBEHHBIMU HayKaMHU;



HWIUIIOCTPUPOBATh HA MPUMCEPAX CTAHOBJICHUC U 3BOJIIOLIO OpFaHquCKOﬁ XMMHUHU KAaK HAYKH
Ha Pa3JIMYHbIX UCTOPUUCCKHUX dTAllax et Pa3BUTUA,

YCTaHaBJII/IBaTb HpI/I‘II/IHHO'CHeI[CTBeHHLIC CBsA3U Me)K[[y CTpOCHI/ICM ATOMOB XHUMHNUYCCKHUX
QJICMCHTOB U HepI/IOI[I/I‘-ICCKI/IM N3MCHCHHECM CBOI>'ICTB XUMHUYCCKUX OJICMCHTOB H HX
COGI[I/IHeHl/Iﬁ B COOTBCTCTBHMH C IIOJIOKCHHCM XHMHWUYCCKHX OJICMCHTOB B HepHOIIPI‘-ICCKOfI
CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIIECTB, MPUMEHSSI MOJOXKEHUSI OCHOBHBIX
XMMHMUYECKUX TEOPHIl: XUMUYECKOTO CTPOEHMS OpraHMueckux coequHenuit A. M. bymieposa,
CTPOEHHUSI aToOMa, XUMHUYECKOM CBS3M, OJJICKTPOIMTUYECKOM AMCCOLMALMM KHUCIOT M
OCHOBAaHUM; yCTaHABIMBATh PUYUHHO-CIICICTBEHHBIE CBSI3U MEX/1y CBOMCTBAMHU BELIECTBA U
€ro COCTaBOM U CTPOCHHUEM;

MPUMEHATh TpaBUJla CUCTEMATUYECKOM MEXIyHApOIHOM HOMEHKIATyphl KaK CpeacTBa
pasnuyeHus U UACHTU(UKALMY BEUIECTB MO UX COCTAaBy HCTPOCHHUIO;

COCTaBIIATh MOJIEKYISPHbIE M CTPYKTYpHbIE (OpPMYIIbI HEOPraHMYECKHMX M OPraHU4eCcKHX
BEIIECTB Kak HoOcuTesled MHPOpMAlMM O CTPOCHUM BEIIECTBAa, €ro CBOMCTBaX H
MIPUHAJUIEKHOCTH K ONPENEIIEHHOMY KIIACCy COECIUHEHNH;

OOBSCHATH IPUPOTY U CcrOCOObI 00pa30BaHUs XUMHUYECKON CBSI3M: KOBAJIEHTHOU (TOJSPHOM,
HETIOJISIPHOMN ), MOHHOU, METAIITHIECKOM, BOJOPOTHON —C TEIBI0 OTPEACICHUS XUMHUIECKOU
AKTUBHOCTH BEILIECTB;

XapaKTECpHU30BaThb (1)H31/I‘—ICCKI/IC CBOMCTBaA HCOPraHUYCCKUX MW OPraHu4YCCKUX BCHICCTB U
yCTaHaBJIMBaTb 3aBHUCHUMOCTDH (1)I/ISI/IquKI/IX CBOMCTB BCIICCTB OT THIIA KpPICTaHJIPILIeCKOfI
PELIETKY;

XapaKTEPU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XUMHYECKHUX CBOMCTB IPOCTBIX BEILECTB,
BOJIOPOJHBIX COCIUHEHUM, BBICIINX OKCUAOB U THIPOKCUIOB;

MPUBOJUTh TPHUMEPHI XUMHUYCCKUX PEAKIMHA, PAaCKPBIBAIOIIUX XapaKTEPHBIC XUMHUYCCKUE
CBOWMCTBA HEOPraHMYECKUX M OPraHUYECKHX BEIICCTB HM3YYCHHBIX KJIACCOB C ICIBIO X
nuaeHTU(DUKAITIU U 00BsICHEHUST 001aCTH IPUMECHCHHS;

OTPENIEATh MEXaHHW3M PEaKIMd B 3aBUCHUMOCTH OT YCJIOBUH TIPOBEICHUS PEAKIUU U
MMPOTHO3UPOBaTh BO3MOXXKHOCTh TNPOTEKAHHMS XHMHYECKHX PpEaKIMd Ha OCHOBE THIIA
XUMUYECKOH CBS3M M aKTUBHOCTH PEArcHTOB;

yCTaHaBJIMBaTh 3aBHUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYeCKHX COCIUHEHHH OT
XapakTepa B3aWMHOTO BIIUSHUS aTOMOB B MOJIEKYyJIaX C ILIEJbI0 MPOTrHO3UPOBAHUS MPOAYKTOB
peakIuu;

yCTaHABIUBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKON pEeaKIHH M CMEIICHUS XUMHYECKOTO
paBHOBECHSI OT pPa3NUYHBIX (DAKTOPOB C LEIbIO OMPEAENCHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKaHUSI XUMHUYECKUX MPOIIECCOB;

yCTaHABIUBATh T€HETHUYECKYIO CBSI3b MEXAY KilaccaMH HEOPraHMYEeCKHMX M OpPraHUYeCKHX
BEIECTB JUIsi 000CHOBAHMS MPUHIUIIUATHHON BO3MOKHOCTHU IMOJyYEHHS] HEOPTraHMYECKHX U
OPraHWYECKUX COCAMHECHHUH 3aJaHHOTO COCTaBa M CTPOCHHS;

Mon0upaTh PEareHThl, YCIOBUA U OMPEAENATh MPOAYKTHl pEaKiui, TMO3BOJSIONINX
peanu3oBaTh JabOpaTOpHbIE U  MPOMBIIUICHHBIE CHOCOOBI IMONYyYEHUS BaXKHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

ONPENENATh XapaKTep CpeAbl B pe3ylbTare TUAPOJIN3a HEOPraHMYECKHX U OPraHuYEeCKHUX
BEILIECTB M NPUBOJUTH MPHUMEPHI THIIPOJIM3A BEIIECTB B IMOBCEAHEBHOM >KU3HU YEJIOBEKa,
OMOIOTrMYeCcKIX 0OMEHHBIX MPOIECCaX U MPOMBIIIICHHOCTH;

NPUBOAUTh  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEakuuii B  MPHUPOAE,
MIPOU3BOJICTBEHHBIX MPOLIECCaX U KUZHENEATEIbHOCTH OPTraHu3MOB;



— 000CHOBBIBATh MPAKTHYECKOE HCIIOIH30BAHNE HEOPraHUYECKUX W OPraHWYECKHX BELIECTB U
UX PEaKLIUH B POMBIIUICHHOCTH U OBITY;

— BBIIOJIHATH XUMHYECKUI HKCIIEPUMEHT 110 PACIO3HABAHHUIO U TOJYYCHHIO HEOPTaHUYECKUX U
OpPraHUYeCKHUX BEUIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIAacCaM COEIMHEHHH, B COOTBETCTBUHU
C TmpaBWwIaMH M mnpuéMamMu Oe30macHOM paboTbl C XWMHUYECKHMMH BEIIECTBAMHU |
1a00paToOpHBIM 000PYIOBaHUEM;

— TPOBOJUTH Pacy€Tbl HA OCHOBE XUMHUYECKUX (OPMYIT U ypaBHEHUH pEaKUUi: HaXOXKIACHUE
MOJIEKYISIPHOM (HOPMYITBI OPraHUYECKOTO BEIIECTBA MO €ro IUNIOTHOCTH M MAacCOBBIM JIOJISIM
SNIEMEHTOB, BXOJSIINX B €0 COCTAB, WJIH O MPOIYKTaM CTOPAHHUS;

— pacy€Thl MaccoBOM 10y (Macchl) XMMHYECKOTO COCIMHEHHS B CMECH; PACUEThl MacChl
(oOBnEma, KOIMUYEeCTBA BEIIECTBA) MPOAYKTOBPEAKIINU, €CIIA OJHO U3 BEIIECTB JaHO B U30BITKE
(MMeeT npumecH);

— pac’y€Thl MAacCOBOM WM OOBEMHOHN JOJM BBIXOAA MPOAYKTa PEAKIHH OT TEOPETUUYECCKH
BO3MOKHOTO; pacué€Thl TEIJIOBOTO 3(PQeKTa peakuuu;

— pacy€Tel OOBEMHBIX OTHONICHWH Ta30B MPH XWMHUYECKHX PEaKLIHUAX; PacuE€Thl MAacChl
(0OBéma,

KOJIMYECTBA BEIECTBA) MPOJYKTa Peaklu, €ClIM OJHO M3 BEIIECTB JJaHO B BHJIE pacTBOpa C
OTPEACIIEHHON MAaCCOBOM JT0JIEN paCTBOPEHHOTO BEILIECTBA;

— HWCIOJB30BaTh METOJBI HAYYHOTO TO3HAHUS: aHaJIW3, CHHTE3, MOJCIHPOBAHUE XHMHUYECCKHX
MPOIIECCOB M SBICHUH — TPH PENICHHH Yy4eOHO- MCCIENOBATENbCKUAX 3a1ad M0 HU3yYCHHIO
CBOWCTB, CITOCOOOB TIOJTYYEHHS U PACIIO3HABAHUS OPTaHMYECKUX BEIIECTB;

— BJANeTh NpaBHJIaMH O€30TacCHOTO OOpalleHus] ¢ EIKUMH, TOPIOYUMH W TOKCHUYHBIMH
BEII[ECTBAMHU, CPEICTBAMU OBITOBON XUMHH;

— OCYILIECTBJISATh MNOMCK XWMHUYECKOW HHQOpMaluu MO Ha3BaHUSAM, HAEHTU(UKATOpaMm,
CTPYKTYPHBIM (hOopMysiaM BEILECTB;

— KPUTHUYECKHU OLICHHWBATh M MHTEPIPETHPOBATh XUMUYECKYIO0 MH(POPMAIIHIO, COJIEPKALIYIOCs B
COOOILIEHUAX CPEACTB MaccoBoil mHGopmanuu, pecypcax MHTepHeTa, HaydHO-TOMYISIPHBIX
CTaThsIX C TOYKH 3pPEHHS] E€CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LEISAX BBISIBICHUS
OLIMOOYHBIX CYXACHUN U (POPMUPOBAHUS COOCTBEHHOMW MO3UIUH;

— YCTaHaBJIMBaTb B3aWMMOCBA3HU MECKIY (baKTaMI/I u Teopneﬁ, HpI/I‘IHHOI;'I U CICACTBHUEM IIpHU
aHaJIn3¢C HpO6J'IeMHI)IX CI/ITyaHI/Iﬁ 1 000CHOBaHUU IIPUHHUMACMBIX peH_IeHI/Iﬁ Ha OCHOBC
XUMHNYCCKHUX 3HaHHI>i;

— HNOPCACTaBIATH IIYTHU PCIICHUA NI00aJIbHBIX npo6neM, CTOAIIUX IEpea 4YCI0BCUCCTBOM, U
ICPCIICKTUBHBIC HAITPABJICHHA PA3BUTHA XUMHUYCCKHUX TCXHOHOFHﬁ, B TOM YHCJI€ TEXHOIOTHH
COBPCMCHHBIX MarcpuaioB C pa3J'II/I‘lHOI71 Q)YHKHI/IOHEU'ILHOCTBIO, BO300HOBIISIEMBIX
HCTOYHHKOB ChIPbA, Hepepa60TKH " YTUJIN3allu TPOMBIIIJICHHBIX U OBITOBBIX OTXOA0B.

Buinycknuk na yenyonénnom yposne noayuum 603MOHCHOCHb HAVYUMbCA:

— Qopmyruposams  yenvb UCCIE008AHUA,  6bIOGUAMb U  NPOGEPAMb  IKCNEPUMEHMATLHO
2Unomesvl 0 XUMUHECKUX CBOUCMBAX 6eueCm8 HA OCHO8e UX COCMABA U CMPOEHUs, UX
CROCODHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, O Xapakmepe u NpoOVKMAax paziuyHbIX
XUMUYECKUX pearyull;

~  CamMoCmosimenbHO NIAHUPO8AMb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMbL C COONI00eHuem
npasui 6e30nacHol pabomwl ¢ 8ewecmeamu U 1a00pamopHuiM 0060py008aHUeM,

~ UHmMepnpemuposams OaHHble O COCmage U CMPOEHUU BeueCms, NOTYUEeHHble ¢ NOMOUBIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOO08,




— onuceleanib COCMOAHUE JIJNEeKmMpoOHa 6 amome HaA OCHOBE COBPEMEHHbBIX KBAHNOB0-
MeEXAHUYECKUX npedcmaeﬂenuﬁ 0Nl 00bACHEHUs. pesyibmamos CReKmpalbHOcO AaAHAIU3A
eeuecme,

— Xapakmepuszoeantb pojlb CBOI’I’IOCOO@prCClWMX eemepouumuuecxuxcoeduHeHuﬁ U HYKJIEUHOBbLX
KUCTIOM KAK 8AXNCHENUUX OUON02UYECKU AKIMUBHBIX eewecmes,

— NPOCHO3UPOBANb 603MONCHOCMb NPOMEKAHUSL OKUCTUMENIbHO- 60CCMAHOBUME/IbHbIX peam;uﬁ,
Jqexcauiux 6 OCHoee npupoOHbzx u I’lpOLBGOOCI’I’lGeHHbZX npoyeccoe.

COJAEP/KAHUME YYEBHOT' O ITIPEJIMETA
10 KJIACC

Paznen 1. OcHOBHbIE TeOpeTHYECKHE MOJI0KEHH S OpraHuyeckoii xumuu (21 gac)

IIpenmer opranuveckoii xumum. MHorooOpa3ue OpraHMYEeCKHMX COEAMHEHUU.
Oprannyeckue BeIIeCTBA. YIIEPOJHBIA CKEJET MOJICKYJ OPTaHHMYECKUX BEIIECTB. YIIEPOI-
yoiepoaHble  cBsi3M. CoenuMHEHUsT HachlIEHHbIE U HEHachbllleHHble. KpaTHele CcBs3M.
AIMKINYECKUE U HUKINYECKUEe COeIMHEHUs. MoJIeKybl ¢ pa3BETBIEHHBIM U HEPA3BETBIEHHBIM
YIJIEPOJHBIM CKEJIETOM. OyHKIHOHAIbHbBIE TPYIIIHIL. MoHopyHKIIMOHANIbHEIE,
noyn(yHKIIMOHATIbHBIE U
rerepoQyHKIIMOHAIbHbIE COeIUHEHMs. Teopus CTpOeHHs] OpraHMYecKUX coenuHeHud A. M.
Bbytneposa. 13omepsL.

XuMHYecKHe CBSI3M B MOJIEKY/JIaX OPraHU4YecKUX coeAuHeHU. [mOpuauszanus
opOutaneii. 6-CBsi3b, M-CBsA3b. [lepBUYHBIN, BTOPUYHBINA, TPETUYHBIA M UYETBEPTHUYHBIA aTOM
yrepoa. [[nuHa cBs3u.

O0mme npeacraBjieHds 0 PeAKIMOHHONW CIOCOOHOCTH OPraHUYEeCKHUX COeXMHEHUIl.
[TonsiTue o0 wMexaHW3Me peakuuu. OJeMEHTapHbI akT. IIpocThie W CHOXHBIE PEAKIUU.
[Tepexomnoe cocrosinne. [OMOTUTHYECKUH W TETEPOJIMTHUECKHUN CIOCOOBI pa3phbiBa CBS3H.
Pamukanel. Hykneodbunsr u anekrpoduiel. CyOcTparsl. PeareHTbl. DIeKTpOHOIOHOPHBIE U
ANIEKTPOHOAKIIETITOPHBIE ~ 3aMecTUTeNnd. MHIykTuBHBIA 3(dexT. Me3omepHblid  ddexT.
Conpsokénnas cuctema. Kiaccudukanus peakiuii B OpraHM4ecKON XUMHH: IO Ppe3yibTaTy
(peakuuu 3amelleHus, IPUCOCINHEHUS, OTIICIUICHUS); M0 U3MEHEHUIO XUMUYECKON MPHUPOJIBI
OpraHMYECKOro BEIIeCTBa B XOJ€ peakuuu (TUIAPUPOBAHUE, ICTUIAPUPOBAHUE, THAPATALU,
Jeruaparanus, raJlOr€HUPOBAHUE, JIeraJIoreHUPOBAHUE, THIPOTaJIOT€HUPOBAHUE,
JEeTUpOralorTeHupoBaHre, THuapoiu3). Peaknus snexktpoduibHOro 3amerieHus. Peaxius
HYKJICO(UIBHOTO  3aMmelleHus.  Peakuuu — paMKalbHOTO  IpHUCOeAMHEHHus.  Peakuuu
ANEKTPOPHUIBHOTO MpUCOeTUHEHUS. Peakiuy HyKi1eoQHIbHOTO MPUCOETMHEHHUS.
Hemoncmpayuu.

Komnekuuu opraHMyeckux BEUIECTB M MaTrepualioB U M3ACIMM U3 HUX. Mojenu MOJeKysl
OpPraHUYECKUX COEIUHEHUMN.

Ilpakmuueckue pabomeui.

1. KoHcTpynpoBaHue m1apoCTEPHKHEBBIX MOJEIIEH MOJIEKY]I OPraHUYECKUX COETUHEHU.

2. Onpenenenue BOAOPOAA, YIVIEPOIA U XJIOPA B OPraHUYECKUX COEAUHEHUSX.

Paznen 2. YrieBogopoan! (56 yacoB)

Ankanpl. OOmias ¢opMmyiaa ¥ TOMOJOTHYECKMH psj  ankaHoB. KauecTBEHHBIH W
KOJIMYECTBEHHBI COCTaB MOJIEKY/ AKaHOB. MEKIyHApOIHAs HOMEHKJIATypa OPraHUYECKHX
coenvHeHni. M3oMepus W HOMEHKJIAaTypa aikaHoB. MOU3MYECKHE CBOWCTBA aJKaHOB.
XMMHYECKHE CBOMCTBA AIKAaHOB. XUMHUYECKHE PEAKIMU C YIaCTUEM aJIKaHOB, IPOTEKAOIINE TI0



MEXaHU3MY paJMKaJIbHOIO 3aMEUICHMs: rajloreHupoBaHue, HUTpoBaHue (peakuus Konosanosa),
nerunpuposanue. M3omepusanus ankaHoB. Kpekunr. Karanutudeckoe OKHUCIEHUE W TOpEHUE
ankaHoB. KonBepcust metana. Cunres-ra3. YactuuHoe okuciaeHue mMetaHa. [lonydyeHue ankaHoB:
peakuus Bropma, nekapOOKCHIMpOBaHHME COJIEH YKCYCHOM KHCIOTHI, peakinus Konboe.
[IpumeneHue ankaHoB. MeX1yHapOIHbIE KOJBIMUILEBBIX J00ABOK.

Asxenbl. OO6mas (opMyna, TOMOJOTHYECKMH DS M HOMEHKIATYpa ajJKeHOB. SP2-
I'mbpunmzanust opbutaneid atomoB ymiepoga. CTpyKTypHass W TPOCTPAHCTBEHHAS H30MEPHS
ankeHOB.PU3MUECKUE  CBOWCTBA  AJKEHOB. XMMHUYECKHME CBOMCTBA aJKEHOB: pPEaKIMH,
MPOTEKAIOIINE [0 MEXaHW3MY O3JIEKTPO(PHUIBLHOTO TPHCOSAWHEHHs (THIPOTaIOreHUPOBAHNE,
raJIoreHUpOBaHue, TUAparanus, THApUpoBaHue, Aerujapuponanue). [IpaBuino MapkoBHHKOBA.
Kap6oxkarnon. KauectBenHas peaknust Ha JBOMHYIO cBs3b (peakuus Barnepa). [Tonmmmepuzamus
ankeHoB. MoHOMep, MoJMMep, 3JIEMEHTApHOE 3BEHO, CTeNeHb nonuMmepusauuu. OkucieHue
ankeHoB. Bakep-mporecc. IlpomblinuieHHble U 1a00paTOpHBIE CHOCOOBI MOJIYYEHHUS AJKEHOB.
[IpaBuno 3aiinesa. [IpuMeHeHne aaKeHOB.

Aakanuenbl. OOmas Qopmyna ankaaueHoB. M3onupoBaHHBIE, CONPSHKEHHBIE U
KyMYyJIMpOBaHHble JaueHbl. Jlenmokanuzauus cBa3u. Pusnueckue CBONCTBA aJIKaJUEHOB.
XUMUYECKHE  CBOMCTBa  aJKaJUEHOB:  peakUuu  MpUcoenuHeHus  (TUApUpOBaHUE,
raJIOTEHUPOBAHKE) U TOoIUMepu3aiui. Pe3oHaHcHbI rubpun. HaTypanbHbBIN M CUHTETHYECKHE
kayuyku. Bynkanuzanus. [lonyuenue u npumenenue ankaaueHos. Peakuus Jlebenesa.

AakuHbl. OOmas dopMyra ©W TOMOJOTHYECKHU psii  alkuHOB. M3omepus wu
HOMEHKJIaTypa alKuHOB. SP-I'ubpuanzamms opoutaneit atoMoB yriepoaa. dusndeckne CBOMCTBA
QIKMHOB. XHMMHMUYECKHE CBOWCTBAa QJIKHMHOB: pEaKIHUU 3JIEKTPO(UIBHOTO MPHUCOEAUHEHUS
(ramoreHupoBaHue, TUAPOTaIOreHUPOBaHKe, TUApaTalus, ruapuposanue). [IpaBuno DnbrexkoBa.
Auerwnenuapl.  umepuzaumss W TpuMmepusanus — anetuieHa.  OKHCIeHHuE — aJIKHHOB
[IEpMaHraHaToOM KaJus B pa3IM4YHbIX yciaoBUAX. [lomyueHne u npuMeHeHne alKUHOB.

Hukaoankanpl. O6mas GopMyna U TOMOJOTHYECKUA Psii IIUKIOAIKaHOB. M3oMepus u
HOMEHKJIaTypa LUKIOoaJIKaHOB. Du3nyeckne CBOKCTBA LMKIOAJIKAHOB. XMMUYECKHE CBOMCTBA
LMKJIOAJIKAHOB: PEAaKIUU MPUCOCANHEHUS K MAJIBIM IIUKJIaM, PEAKIUU 3aMEIEHUs HOPMAJIbHBIX
LMKIOB, pPEAaKUWW THUIPUPOBAHMS W JAeruapupoBanus. [lodydeHune NIHMKIOAIKAaHOB U3
JUrajoreHaJkaHoB. Meauko- OMOJI0ruueckoe 3HaYeHUe [IMKIOAIKAHOB.

Apenbl. Kputepun apoMatndyHOCTH. Apomarndeckuil cekcteT. IlpaBuino Xrokkens.
Obmas hopMmyna u roMoJOru4eckuil psaa apeno. Opmo-, napa-, mema-xKcuioinbl. Guznyeckue
CBOiicTBa OeH301a M €ro TroMOJoroB. Peakiuu »nekTpo@uUiIbHOTO 3aMelieHust OeH301a
(rajoreHupoBaHue, HHUTpPOBaHME, alkuiaupoBaHue). n-Komruiekc, o-komrmiekc. Peakuuu
MIPUCOEANHEHUS apeHOB. XMMHUYECKHE CBOMCTBA roMoJIoroB OeH3oma. OpHeHTaHThI MEPBOTO U
BTOporo poja. KoHaeHCHpOBaHHbIE M HEKOHJCHCHUPOBAHHBIE APOMAaTUYECKHUE COEIUHECHUS.
[Tonyyenue u npuMeHEHUE apEHOB.

IIpuponnbie ucTOYHMKH YriaeBoaoponoB. Ilpupoxnsiii ra3. Hedts. IlepepaboTka
Hedru. JleronammonHas croiikocTs OeH3zuHa. OxranoBoe uwucio. Pudopmunr. Ilpumenenue
HedrenpoaykToB. Buabl TBEpIOTO TOIUIHBA.

l'anorenzameménnsble yrieBoaopoabl. O0mas xapakrepuctuka. Ou3nueckue CBOWCTBA.
XUMUYECKHUE CBOMCTBA TalIOTEHAJIKAHOB (pEaKlUW 3aMEIIeHUs M OTHICTUIeHHs). XUMHUYECKUe
CBOMCTBA T'aJIOTCHAIKEHOB (peakLuy MPUCOSTUHEHUs, 3aMELeH s, ToJuMepu3anun). Bzanmuoe
BIMSHUE aTOMOB B  MOJIEKYIaX  TaJOr€H3aMEIlEHHbIX  ymIeBoJOpoJoB.  IIpomykTsl
MIOJINMEPU3ALUN TAJOT€H3aMEIEHHBIX YINIEBOAOPOAOB: TMOJIMBUHWIXJIOPU[, XJIOPOIPEHOBBIN
Kay4yK, MOJUTETPaPTOPITUIICH.

Jemoncmpayuu.
ArperaTHoe COCTOSIHUE AJIKAHOB B 3aBUCHUMOCTH OT MOJISIPHOM Macchl (OyTaH, rekcaH, napadun).
HecMemmBaemMocTh rekcaHa ¢ BOJIOW, CPaBHEHHE IUIOTHOCTH Te€KCaHa M BOJbl. PacTBopeHue



napaguHa B rekcane. PactBopumocTs B rekcane Opoma u rnepMaHraHara Kaiaus. bpomupoBanue
anikaHoB. PajukanbHOE€ OpOMUpPOBAHHE TOIYOJIA.

Jlabopamopnbsie onvimboi.

1. [locTpoenue Mozeneil MOJIEKY/ alKaHOB.

2. [Toctpoenue Moienelt MOJIEKY aJKeHOB.

3. CpaBHEHHE CIOCOOHOCTH K OKHCIICHHIO aJIKAHOB M aJIKCHOB.

4. CpaBHEHHE CLIOCOOHOCTH K OPOMHUPOBAHUIO ITPU OOBIYHBIX YCIOBUSX aJIKAHOB U AJIKEHOB.

5. JlelicTBue nmepMaHraHaTa Kajausi HAOSH30JI U TOJTYOJ.

Ilpakmuueckan paboma.

3. [lomyueHue STHIICHA U OTIBITHI C HHAM.

Tema 3. Kucjiopoacoaep:xaiiue opranuveckue coeqnnenus (34 yaca)

Cmuprsl. CocraB cniuptoB. Knaccudukanys 1 HOMEHKIIaTypa CIUPTOB.
duznyeckue CBOWCTBA CIHUPTOB. MEeXMOJEKYISIpHbIE BOJOPOAHBIE CBA3M W MX BIMSHUE Ha
(¢u3uYecKkue CBOMCTBA CHUPTOB. XHMHYECKHE CBOMCTBA: B3aWMOJACHCTBHE CO IIEIOYHBIMU
MeTaJllaMH, C FaJOr€HOBOJIOPOJIaMH,  BHYTPH- U MEXKMOJIEKYIIpHas AeTUapaTanus, peaKius
stepudukanuu, okucinenue. [Ipocteie u crnoxusie 3gupbl. HoMeHkaTypa mpocTeiX 3¢(pupos.
Kommnexkcoo6pa3oBaHue MHOTOaroMHbIX cHuUpToB. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE
cinupthl. [ToyyeHue u npuMeHeHHe CIUPTOB.

®enoubl. Knaccupukanus u HomeHknarypa ¢enosnoB. dusnueckue cBoicTBa (heHoa.
B3aumHoe BiusiHHME aTOMOB B MoJjekyne ¢eHoja. XUMHUYECKUe CBOWMCTBA (B3aUMOJIEHCTBHE CO
LIEJIOYHBIMM METaJllaMd M €O HIejioyaMu, OpOMHUpOBaHUE, HUTPOBAHHE, OKHUCJICHUE,
ruapupoBanue).O0pa3oBaHe KOMIUICEKCHBIX COeMMHEeHHH ¢ xmopugoMm okenmeza(lll) —
KaueCcTBEeHHas peakius Ha (¢eHosbl. CpaBHEHHE XMMHUYECKHX CBOMCTB OJJHOATOMHBIX CIIUPTOB U
¢denomna. Ilomydenne u nmpuMmeHeHue GeHOIOB. bakTepuiiuHas akTUBHOCTh (DEHOJIOB.

Aabaeruabl M KeToHbl. KapOoHunbHble coenuHeHus. HomeHknaTypa u u3oMepus
ATBJETUI0B U KETOHOB. (DU3MYECKHE CBOWCTBA albIACTMIAOB U KETOHOB. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOoeHHE KapOOHWIbHON rpynmnbel. CTpoeHHE MOJEKYNl albIeTH0B.
XUMUYECKHE  CBOMCTBA:  peakuud  HYKICO(PUIBHOTO  MPUCOCAUHEHMs]  (TUApaTarus,
MPUCOEANHEHNE K albJIerHaM CIHPTOB,
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rUIpoCYnb(pUTa HATPHs, IIMAHOBOAOPOJA), BOCCTAHOBICHUE QJIBJCTUAOB WU KETOHOB, OKHCJICHHE
aJIbJIETUJI0B, MOJIMMEpHU3aLus 1 noaukonaeHcanys. [lonyaneranu. Aneranu. KadecTBeHHbIe peakuu
Ha anpaeruabl: ¢ ruapokcugom  wmemu(Il), ¢ ammuayHBIM pacTBOpOM OKcHAa cepebpa, ¢
¢dbykcuHcepHUCTON KuCIOTON. [loydeHwe anpAeruoB W KETOHOB. lIpuMeHeHWe anbAeTuioB |
KETOHOB. AHTHCETITUYECKOE JHCTBIE POopMaITBICTHIA.

KapOonoBbie kuciaorsl. CTpoeHue MOJEKyl KapOOHOBBIX KHCIOT. OJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHME KapOOKCUIBHOW rpymnmbl. [omMosnoruueckue psaasl U odume GpopMyIibl
KapOOHOBBIX KHCIOT. @DHU3MYEeCKHe CBOWCTBA KAapOOHOBBIX KHCIOT. XHMHUYECKHE CBOICTBA
MPEAETHHBIX OJHOOCHOBHBIX KHCIIOT: PEAKIMU HYKJICO(PHIFHOTO 3aMElIeHHs, KHUCIOTHBIE CBOMCTBA.
MexanusMm peakiuu stepudukanun. Cuiia raJoreH3aMenIéHHbIX KapOOHOBBIX KUCIOT. OCOOCHHOCTD
XUMHYECKUX CBOWCTB MYypPaBBUHOW KHCIOTBI. OCOOCHHOCTH XHMHUYECKHX CBOWCTB TPEICThHBIX
JIBYXOCHOBHBIX, HETIPEEIbHBIX OJTHOOCHOBHBIX, apOMAaTHYECKMX KapOOHOBBIX KHUCIOT. [lomydenue
KapOOHOBBIX KUCJIOT. BaxkHelme npenctaBUTend KapOOHOBBIX KHUCJIOT: MypaBbHHAas, YKCyCHas U
OeH3oliHas. Menuko-61onoruueckoe 3HaueHue U NPUMEHEHHE KapOOHOBBIX KUCIIOT.
OyHKIIMOHANBHBIE TPOU3BOJHBIE KapOOHOBBIX KHCIOT. Cnoxkuble 3¢upsl. [amoreHaHruapumbl.
Amunapl. Aurugpunel. Tuosdupsl. [lomyuenue xmopanHruapuaoB. PeaknnoHHass CrnocoOHOCTh
(YHKIIMOHATBHBIX TPOM3BOJHBIX KapOOHOBBIX KHCIOT. KHCIOTHBIN THAPOIH3 CIOXKHBIX S(PHUPOB.
lenoyHoit rUAPOAN3 CIOKHBIX 3QUPOB — ombUIeHHE. [IpuMeHeHHe M MenuKo- OHOJIOTHYecKoe
3HAYEHHE MMPOU3BOJHBIX KAPOOHOBBIX KUCIIOT.

Hemoncmpayuu.

Peakuust wu3ompomnuiaoBoro cmnupra ¢ xjopoBogopojoM. IllapocrepikHeBble MOAETH MOJIEKYI
anbJerusioB U keToHoB. OOpa3oBaHue OMypeTa MpH pas3ioKEHUH MOUYEBHHBI.
Jlabopamopnwie onvimol.

6. [Tocrpoenne Mozaenelr MOJIEKYST HN30MEPHBIX CITUPTOB.

7. PacTBOpHUMOCTb pa3HbIX CIIUPTOB B BOJIE.

8. Okwucnenne nmpomnaHosa-1u mponaxosa-2.

9. Peaknuust HyK1€0(UIBLHOTO 3aMEIIEHUS CITUPTA.

10. Okucienue cnupra IMXpoMaToM KaJiusl.

11. Monodopmuas peakius.

12. B3auMo1eliCTBHEMHOTOATOMHBIX CIUPTOB ¢ ruapokcuiom meau(Il). 1

3. OO6HapyxeHHe IITMKOJIBHOTO (PparMeHTa B IIMIICPUHE.

14. PacTBOpMMOCTb U KHCIIOTHO-OCHOBHBIECBOWCTBA (DeHOIa.

15. bpomupoBanue ¢eHoa.

16. Okucnenue GpeHOIOB.

17. KauectBeHHas peakmus Ha GEHOJIBI.

18. Peakmus «cepeOpstHOTO 3epKaiay.

19. Okucnenue anpaeruaoB ruapokcuaom meau(Il).

20. TuctiporioprroHHpoBaHueGopMabaeruia.

21. KauecTBeHHas peakius Ha aabAETUIbl C PYKCUHCEPHUCTOM KUCIOTOM.

22. NonodopmHas peakiiyds Ha aleToH.

23. IloctpoeHue Moemneil MOIEKY H30MEPHBIX KApOOHOBBIX KUCIIOT U CIIOKHBIX 3(HUPOB.
24. CpaBHEHHUE paCTBOPUMOCTH KapOOHOBBIX KUCJIOT U MX COJIEH B BOJIE.

25. KucnoTHele CBONCTBAYKCYCHOM KHUCIIOTHI.

26. Peaxius sTepudukanuu.

27. OGHapyXxeHHe YKCYCHOMKHCIIOTHI (Ka4ueCTBEHHAs peakiisl Ha alleTaT-uoH).

28. CpaBHEHHE CIOCOOHOCTH K OKUCIIEHUIO MYPaBbUHOM, I11aBEIEBOM U YKCYCHOM KHCIIOT.
29. KauecTBeHHas peakius Ha IaBEJIeBYIO KUCIIOTY.

30. I'maponu3 qumetundopmamMua.

31.T'uaponu3 MOYEBHHBI.
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32. OcHOBHBIE CBOMCTBAa MOUEBHHBI.

33. Jle3aMUHUPOBAHKE MOYEBUHBI.

34. Tunponus >TUNaLETaTa.

Ilpakmuueckue padomeut.

4. PemieHue SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe
«Cnuptbl. @eHosbl. Anbaeruasl. KetoHsn.

5. IostyueHue yKCyCHOM KMCIOTBI U U3yYEHHE €€ CBOWCTB.

Pazgen 4. A3sorocozep:kamme OpraHuveckKue coequHenusi. lerepoyHKUMOHAIBLHBIE
coenquHeHus (21 gac)

Amunbl. OOmast ¢opmyna amuHoB. Homenknarypa amunOB. IlepBuuHBIE, BTOpPHYHBIE,
TpeTuuHble amMuHbl. OuU3nyeckre U XUMUYECKHUE CBOMCTBA aMHUHOB. AHWIMH. OCHOBHBIE CBOMCTBA
amuHOB. Cuia aMMHOB M HUTpocoenuHeHuil. HykneogunbHble cBoiicTBa aMMHOB. Jle3aMUHUpPOBaHUE.
Peakmuss OpomupoBanus aHwianHA. Peakiusi SMeKTpOMIBHOTO 3aMEIIeHUs 10 apoOMaTUYeCKOMY
koJbily. Peakmust ropenust amuHoB. Okucnenue aHwinHa. [lomydenue amMmuHoB. Peakius
3unuHa. [Ippumenenre u MeAMKO-OMOJIOTHYECKO e 3HAYEHUE aMUHOB. BHOTeHHbBIE aMUHBI.

I'erepounkianuyeckue coequHenusi. Kapbouuknnueckue u reTEPOLMKINYECKUE
coenuHeHus.  Kucnoponconepkamue — reTEpOUMKIMYECKHME  COCIMHEHMs.  A30TcoaeprKaliue
reTeponukibl. @u3nueckre U XUMHUYECKHE CBOWCTBA MUpUIMHA W nuppoia. OOmas xapaKTeprucTuka
reTepOLMKINYECKUX COEeOUHEHU ¢ J1ByMs u Oonee rerepoaromamu. [lupumunun. Ilypus.
[IpuMeHeHnereTepOMKINYECKUX COETMHEHNM.

I'erepodyHkuuonaibHbIe coeHeHUus. [[pUHITUTIEI HOMEHKIIATYPHI TeTepOOYHKIIMOHATBHBIX
COCIMHEHUN. AMHUHOCIHUPTBL.  [UAPOKCUKETOHBI WM  TUAPOKCHATBIACTUAbl.  AMWHOKHCIIOTHI.
[IporenHOreHHBIE aMUHOKUCIOTHI. DEHOTOKUCIIOTHI. I'mapOKCUKHCIOTEI U OKCOKHMCIIOTHI. [{mki
Kpebca. Acummerpuueckuit arom yriepona. Onrudueckas u3oMmepus. DHaHTHOMEpPHL [Ipoekmum
Oumepa. [Ipumenenne rerepoPyHKIIMOHATBHBIX COCAMHEHUH.

Hemoncmpayuu.

PactBopuMocTh © OCHOBHBIE CBOWCTBa mHupuanHA. KommuiekcooOpa3zoBaHUe MUPUIMHA.
Jlabopamopnwie onvimol.

35. PacTBOpUMOCTb U KHCIIOTHO-OCHOBHBIE CBOIICTBA aHUJIMHA.

36. OkucneHre aHUIMHA.

37. bpomupoBaHue aHWIMHA.

Paznen 5. Xumusi npupoaHbIx coequHenuii (38 yacos)

Kupbl. OOmas xapakrepuctuka SkupoB. Jlumunael. KHCITOTHBIH — COCTaB  JKHUPOB.
[lonvHeHachIllleHHBIE W HACHIIMICHHBIE OJKUPHBbIE KHUCIOThl. (Du3nueckue CBONCTBA KHUPOB.
PactutenbHble M KUBOTHBIE KUpBL. JlumomporenHbl. XUMHUYECKHE CBOMCTBa XUpoB. ['maponus u
OMBbUIEHHE KHUPOB. [[puMeHeHue kupos.

®ochoaunuabl KJIETOYHBIX MeMOpaH. [ToBEepXHOCTHO-aKTHBHBIE  BeIllECTBA
(ITAB).I'muniepodocdomumu st (bocharuammaTaHOIAMUHEI, dbocharuIuIXoauHBI,
docdharuauncepunsl). Counropochonunuapl. Chunromuenunsl. JKUAKOCTHO-MO3aWYHAS  MOJETh
CTpOEHUsI OMOJIOTHUYECKHX MEMOpaH.

Yraeoabl. OOmas ¢opmyna yrieBonoB. Krmaccudukanus yrieBonoB. buonomumeps.
Momnocaxapunsl. [moko3a, gpykro3a, pubo3sa, nezokcupubdoza. Crepeon3omMepusi MOHOCAXapHIOB.
@opmynet Dumepa. OOpazoBanue HuKIUYeckux (opm moHocaxapumoB. Dopmynsl  Xeyopca.
XUMUYEeCKHEe CBOMCTBa MOHOcaxapuJoB (komruiekcooOpasoBanue ¢ monamu Meau(ll), obpazosanue
CIIOKHBIX I(HPOB, BOCCTAHOBIIEHHWE 0 MHOTOATOMHBIX CIIUPTOB, OKHCIEHUE O KUCIOT, OKUCIICHUE
MOHOCAaXapuJOB C JAECTPYKIHEH yraepoaHou Ienu, oOpasoBanue DHKO3UIO0B). ATD® u AJlD.
Bpoxxenue (crnuproBoe, MOJIOUHOKHUCIIOE, MacisHOKucioe). [IpeBpaiieHusi TIIOKO3bI B OpraHu3Me
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(Tukonu3, TIMKOreHe3, meHTo3odocdhaTHbiii  1myrh). [Ipumenenue MoHocaxapuaoB. OOrmias
XapakTepucTuka aucaxapunoB. CtpoeHue aucaxapunoB. Aneranu. [nukxo3uansle cBasu. Caxaposa.
Manemo3sa. Jlakmosa. BoccraHaBnuBarolue W HEBOCCTAHABIMBAIOUIME AMcaxapuabl. ['maponus
JcaxapuioB. OOmiast ~ XapakTepuCTHKAa  MOJHCAXapHIOB. [Tommu-D- IJIFOKOITMPAHO3BI.
lomomnonucaxapunpl. Amunosza. Amwmionektud. Kpaxman. Iukoren. Ilemmronosza. Tuaponus
nosicaxapuioB. JlexkctpuH. ClokHBIE 3(PHPHI MEIUTIONIO3bI C YKCYCHOW M a30THOW KHCIIOTaMH.
KauecTBeHHbIE peakuy Ha KpaxMall U LEeJUIH0II03Y.

AMuHOKHCI0TBI. OOmasi XapakTepuCTHKa aMHHOKHCIOT. buonoruueckoe 3HaueHue o-
aMHHOKHUCIIOT. He3aMeHMMbIe W 3aMEHHMbIE AMHHOKHCIIOTHI. AMHHOKHCIOTHI Kak aM(OTepHbBIE
OpraHMYecKHe COCJUHEHHUS. XHUMHUYECKHE CBONCTBA AMHHOKHCIOT (peakuuud C KUCIOTaMU W
IeNIOYaMU,  pEeakmuu  ATepUPHUKALMU H  JIC3aMUHUPOBAHMA,  JIEKapOOKCHIMPOBAaHUE U
TpaHcaMuHHpoBaHue). KadecTBeHHass peaknuss Ha aMHHOKUCIOTHIL. Peaknuu aMHHOKHCIIOT,
0OyCIIOBIIEHHBIE JIOTIONHUTEIBHBIME (YHKIIMOHATBHBIME Tpynmnamu. llenTumHas (amuaHAast) CBS3b.
OcHOBHBIE aMUHOKHUCIIOTHI, 0o0Opa3zyromuiue o6enku. CrocoObl moydeHus: aMUHOKUCIOT. [IpuMmenenune
aMHHOKHUCIOT. KarpoH.

Beaku. benku kak mnpupomnsie Ouononumepsl (monunentubl). CTpykTypa OenKoBOM
Moutekynbl. CBoiicTBa OenkoB. [ToOynsipHble U QUOPHILISpHBIE OENKHU.

Kucnorno-ocHOBHBIE cBoicTBa OenkoB. Jlenarypanus. Penarypanus. ['mapomms OenkoB. l[BeTHbie
peakuun OenkoB (OMypeToBasi, KCaHTONpOTeuHoBas, peakuus Posuist). buonmormyeckue QyHKIUU
oenkoB. [Ipumenenue GeKOB.

HyxkisiemHoBble KHCJIOTBI. Poib HYKIIEMHOBBIX KHCIIOT B JKH3HENESATEILHOCTH OPTaHU3MOB.
JlezoxkcuprOOHyKIEeMHOBas KHCIIOTa (AHK). PuGonyxiennoBas KHCJIOTa (PHK).
Jlezoxkcupubonykineo3unpl. Pubonykneosuasl. Hykneorunasl.  HykienHOBbIE — KHCIOTBI  Kak
MOJIMHYKINOTUABL. HykiienHOBble OCHOBaHMsSI (TUMHH, Ypauuj, LWTO3WH, aJCHUH, TyaHHUH).
Tayromepsl, naktTuMHass U JakramHas Gopmbl. Dochoamdpupras cBa3b. [lepBuunas crpykrypa JTHK
n PHK. [lpunuun kommieMeHTapHOCTU. [MApOIN3 MOJMHYKIEOTUI0B. [IpuMeHeHre HYKIEHHOBBIX
KHCJIOT.

Opranuyeckasi XuMHsi — OCHOBA MeIMKO-OHOJIOTMYeCKUX HayK. OpraHuyeckass XUMUsS U
¢usmonorusi. Topmonbl. Octpaamon. TectocrepoH. Opranuueckas XuMmus W (HapMaKOJIOTHA.
[enunumnuuel. Oprannyeckas xumus u 6noxumusa. Hukotnnamu. HukotunoBas kucnora. Hukorus.
Jlemoncmpayuu.

I'uaponus kpaxmana.

Jlabopamopnwie onvtmol.

38. O6pa3zoBaHue KaJIbLIMEBBIX COJIECH HACBHIIIEHHBIX BBICIIUX KUPHBIX KUCIIOT.
39. OGHapy)XeHHE TBOWHOM CBSI3U B OJICMHOBOW KHUCIIOTE.

40. O6HapyxeHUe JBOIHBIX CBsI3€H B JIMMOHEHE.

41. O6HapyXeHHe IIMKOJIBHOTO (hparMeHTa B IIIOK03€ U (hPYKTO3eE.
42. TIpo6a TpoMMepa Ha MOHOCAXapHIbI.

43. Peakuus CennBaHoBa Ha (PPYKTO3Y.

44. MopenupoBaHue mpoiiecca OUOIOTHYECKOTO OKUCICHUS TTTIOKO3BIL.
45.006HapyxeHHe MITUKOJILHOTO (PparMeHTa B JaKTO3€ U caxapose.

46. IIpo6a Tpommepa Ha aucaxapuibl.

47. I'maponu3 caxapos3sl.

48. KauecTBeHHas peakius Ha Kpaxmall.

49. AMpoTepHbIe CBONCTBA 0-aMUHOKHCIIOT.

50. KommiekcooOpazoBaHue 0-aMUHOKHCIIOT.

51. Jle3aMUHUpPOBaHUE O-aMMUHOKHUCIIOT.

52.KavyecTBeHHas peakius Ha 0-aMUHOKHCIIOTHI.

53. KcanTtonmpoTrenHoBas peaxuus.
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54. OGHapyxeHre MEpKaITO-TPyI B OeJKe.

55. buyperoBas peaxuusi.

Ilpaxkmuueckue padomul.

6. [IpakTraeckas paboTa Mo TeMe « YTICBOABD.

7 «AMHUHOKUCIIOTHI U OCIIKI».

8. Pemenue skcriepuMeHTaNbHBIX 33/1a4 110 TeMe «XHUMHS TPUPOIHBIX COCTUHEHU.
9. Pemrennie SKCiepuMeHTAIbHBIX 3a7a4.
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11 xmacc

Paznen 1. Ctpoenne Bemectna (17 yacos)

Crpoenne atoma. CoBpeMeHHbIE NPEACTABIEHUS O CTpoeHNUU aroMa. COCTOSIHUE 3JIEKTPOHA B
atoMme. KopnyckynsipHO-BOMHOBOM jayaiu3Mm  anekTpoHa. KsantoBeie wuymcia. OcHOBHOE U
BO30yXJEHHOE cocTosiHie atoma. [IpaBuino Xynnaa. [Topsiiok 3anosnHeHus NoaypoBHeEi y S-, p-, d- u f-
SNIEMEHTOB. ODJIEKTPOHHBIE KOH(HUTypanmuud aToMoB. V3MeHEHHWe aToOMHOTO paauyca B IMEpHOJaxX M
rpynnax nepuoaunyeckon cucremsl . . Menneneesa. OOpazoBaHue MOHOB. DHEPrus MOHU3AIMH.
CpoACTBO K MEKTPOHY. DIEKTPOHHOE CTPOCHHE HOHOB.

Xumuyeckasi cBs3b. Kpucramnuyeckue pemérku. OOmuye nNpeicTaBieHus O XMMHUYECKOU
CBSI3U. OIEKTPOOTPULATENIBHOCTb. MeTamibl M HeMeTauibl. XHMHUYecKass CBf3b: HOHHaf,
MeTaJlInyecKkasi, koBajieHTHas1. KoBaneHTHasi moJyisipHasl U KOBaJICHTHAasl HEMoJIsipHasi cBsi3b. Jlumomm.

Oueprus cBs3u. JlnuHa cBa3u. MexaHu3Mbl 00pa30BaHUSl KOBaJEHTHOW CBSI3M — OOMEHHBIM U
JOHOPHO- akuenTopHbld. Tumnbl rubpunuzanuu. OpueHtanus rudpuaHbix opouraneil. Ilpounocts o-
CBSI3M M T-CBA3U. HeBaleHTHbIE B3aUMOJCHCTBUSI — OpPUEHTALMOHHOE U JUCIEPCHOHHOE.
Bonopongnast  cBa3b.  Kpucramnuueckue — pemérku: — MOJIEKYJISIpDHbIE, aTOMHBIE, HOHHBIE,
MeTaNInYEeCKHeE.
Hemoncmpayuu.

Moie/ii HOHHBIX, AaTOMHBIX, MOJICKYIISIPHBIX U METAUTMYSCKAX KPUCTALTHYSCKUX PEIIETOK.
Pa3znen 2. OcHOBHbIE 3aKOHOMEPHOCTH NMpPoOTeKaHusi peakuuii (21 yac)

DJieMeHTbI XUMUYeCKOi TepMoguHaMuku. CaMONpON3BOIBHBIE M HECAMOTIPOU3BOJIBLHEIE
peakuuu. XuMuyeckass TepMoauHamuka. TepMmoauHaMuyeckass CUCTeMa — OTKpBITas |
3aKpbITasi. DK30TEPMUUYECKUE U SHAOTEPMUYECKUE pEaKIuu. BHYTpeHHsS »Heprusi. DHTANbIUS U
SHTpONH. DKCTEHCUBHBIC TTapaMeTpbl. MIHTeHCHBHBIE mapaMeTpbl. DHeprus [n60ca. DHTaNbIUHHBIA
1 SHTpONUHHbIN (akTophl. [IpuHIMN 3HepreTryeckoro comnpspkeHus. OOpaTuMbie U HEOOpaTUMBIC
peakuuu. XuMuueckoe paBHoBecue. KoHCTaHTa XMMUYECKOTO paBHOBecUs. CMelleHne XUMHYECKOTO
paBHoBecwus. [Ipuniun Jle [larense. [omeocTas.

JJIeMeHTbl XMMHYECKOH KHHeTHMKHM. MexaHusM peakuuid. OJEeMEHTapHbIA  akKT.
[Tapannensubie peakuuu. [locnenoBarenbHble peakiuu. lomoreHHble peakuuu. [eTeporeHHbIC
peakuuu. CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT pa3inyuHbIX (hakTopoB. KuHeTnueckue ypaBHEHHS.
Koncranra ckopoctu peakuuu. [lepuos monynpeBpaiieHusi. 3aBUCUMOCTb CKOPOCTH PEaKIUu OT
temmneparypel. [IpaBuno Bant-lTodda. Dueprus akrtuanmmm peakiuu. Karamus. Karammzatopsr.
HNurubutopsl. [OMOTeHHBIN ¥ TETEPOTCHHBINA KaTaIu3.

Crexuomerpus. Crexuomerpus. MonspHas macca. Monsipabiii 00bEM razoB. KomnyecTBo
BemecrBa. Mosabs. OTHOCUTENbHAs IUIOTHOCTh Ta3a IO Apyromy rasy. YpaBHeHue MenpeneeBa—
Kunanelipona. Monsipuass macca cmecu ra3oB. lloctosnHas Aoragpo. COOTHOLIEHHUS MEXIY
KOJTMYE€CTBAMHU BEIIECTB B XUMHUYECKHX YPaBHEHUSIX.

PacTtBopbl. [oMoreHHble U reTeporeHHble cucTembl. PacTBopbl. MounspHas KOHIEHTpalus
pacTBOpEHHOrO  BemiecTBa.  MaccoBas KOHIIEHTpaIspacTBOPEHHOTO BellecTBa. MaccoBas 0.
O6wémuas nons. Koaddumment pactBopuMocTy. 3aBUCUMOCTh PACTBOPUMOCTH HEKOTOPBIX COJEH OT
Temneparypel. HacbllieHHbld ¥ HeHacbllleHHBIM pacTtBop. ConbBaramms. ConbBaThl. [uaparsl.
AKBaKkoMILIEKChl. PacTBOPUMOCTSB.

Jemoncmpayuu.

TennoBele >QQeKTsl TpPH PAaCTBOPEHUU KOHICHTPUPOBAHHON CEpHOM KHUCIOTHI M HUTpaTa
aMMOHHUA. 3aBHUCUMOCTh CKOPOCTH pEaKIMU OT KOHIEHTpalMu U TeMmueparypbl. PasnoxeHue
MEepOKCUa BOJIOPOA B MPUCYTCTBUU KaTaau3aropa.
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Pasnen 3. BemecTrBa u 0CHOBHbIE THIIBI UX B3aumoaeicTBus (39 yacoB)

Kanaccndukanusa Heopranmyeckux BemecTs M peakuuil. Oxcuasl. Kucnorsl. OcHoBaHMS.
Comu.  Oxcuapl  KHCJIOTHBIE, OCHOBHbIe, am(oTepHble, HecoseoOpasymomue.  Kuciorsr
KHCJIOpOoicoepKalue 1 OeCKuciopotabie. KucinoTel 0JJHOOCHOBHBIE 1 MHOTOOCHOBHBIE. OCHOBaHUSI.
I€noun. HepactBopumbie ocHoBaHHSA. AmdotepHbie ocHoBaHusa. Conu cpemHue, KHCITBIE,
cMmelianHble, ocHOBHble. Conu nBoiinble. Kiaccupukanus peakuuid. Peakuuu coenuHeHus,
pasnioKeHusi, 3aMeleHus, OOMEeHa.

JJleKTpoiuTHYeCKasi jauccounanusa. Peakuuss HeWTpanu3amum. OJNCKTPOIUTHL U
HE3JIEKTPOIUTHL. Teopust d3IEKTPOIUTUYECKOW JIUCCOLMAUMH. MeXaHu3M  JIIEKTPOJMTHYECKON
muccoranuu. CuiibHbIE U cllabbie 37eKkTposiuThl. CTerneHb HoOHU3auuu (auccoruanun). Juccounanus
KHUCJIOT, OCHOBaHUM, conel. Peakuus HeUTpanu3anuu.

Peakuuu o0MeHa ¢ ydacruem coJieil. B3anmozaeicTBue cpeaHux COJIEM € KUCIOTaMH, C
OCHOBAHUSAMHU U MEXIY co00il. Peakuuu ¢ ygactuem kucibix cosieil. ['maponus coneii. COBMECTHBIM
TUPOITH3.

AmM@oTtepHble OKCUABI U THAPOKCUAbI. AMboTepHOCTh. Peakiiuu ampoTepHBIX OKCHUIIOB B
pacriaBe. KommiekcooOpa3zoBanue B paciiaBax. Peaknun am(poTepHBIX OKCHUIOB U THIIPOKCHIIOB B
pactBope. Peakumu coneit MmeTamioB, o0pa3yronmx aMpoTepHbIE COCTUHEHHUS.

3HayeHHe KHUCJIOTHO-OCHOBHBIX PpeaKUul VI OpraHu3sMa 4ejaoBeka. BoxopoaHsii
nokazarenb (pH). Bydepnas cucrema. 3Hauenuss pH >xuakocreil opraHu3Ma dejgoBeKa B HOPME.
Bydepnbie cucrtembl oprannsMa (rujgpokapOoHaTHas, reMorioOuHoBast, (ocdarnas,denkoBas),
HXB3anMOCBs3b. bybepHas éMrocTs. HapymieHne KucaoTHO-0CHOBHOTO COCTOSHUSA.

OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. JiaekTpoiu3. CreneHb OKHCICHHUSA.
Knaccudukauss  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX — peakuuil.BnusHue cpempl pacTBopa Ha
MIPOTEKaHUE  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkIuu € y4aCTHEM JIBYX BOCCTAHOBMUTENIEW WM JIBYX OKHUCIMTENICH. DNEKTPOJIU3 PpaCIJIaBOB U
pacTBOPOB COJIEH.

CTpoeHHe KOMIUIEKCHBIX COeIMHEeHU. J[OHOpHO-aKIEeNTOPHBIA MEXaHU3M OOpa30BaHUS
KOMIUIEKCHBIX coenmuHeHui. lleHTpanpHbiii atom. BHyTpeHHss1 koopauHanuoHHas cdepa. Jluranmbr:
MOHOJICHTAaTHbIe, OWJCHTATHBIC, MOJHJCHTaTHbIE. BHemHss koopauHanuoHHas cdepa. [IpaBuiia
Ha3BaHUsl KOMIUIEKCHOW 4vacTtuipl. Ha3Banus mmrangoB. IlpaBuna Homenknatypsl. [lonusinepHsie
KOMILUIEKChl.  Makpouukinueckue  Komiiekchl.  KoopaunaunonHoe  yucno.  Konduryparnms
KOMIUIEKCHBIX COEIMHEHMI.

Jemoncmpauyuu.

®usnueckue CBONCTBA OKCHAOB, KHCIOT, OCHOBaHMi, coieil. M3ydeHue 5>aeKTpOonpOBOJHOCTH
pactBopoB. Peaknusa HeuTpamuszauuu. Peakuuu kucnslx cose ¢ meramamu.  [lomydenue
KOMIUIEKCHBIX COJIEH.

Jlabopamopnuie onvimeoi.

1. CoBMeCTHBIN THAPOIIHU3.

2. BausiHue n3aMeHeHUs TeMIleparypbl Ha CMEILLEHUE PABHOBECHS TUAPOIN3A.

Ilpakmuueckue pabomeui.

1. I'unponus coneil.

2. I'uapOKCOKOMILIEKCHI METAIIIOB.

Paznen 4. Xumus s1emenToB (93 yaca)

Buorennbie 31eMenTsl. Kinaccupukanust 3jieMeHTOB. Brorennsie snemMenThl. OpraHOTeHBI.
DneMeHThl 2NeKTpoauTHOrO (hoHa. MukposnemenTsl. Kiaccudukamms OHOTEHHBIX Ui OpraHu3Ma
yeigoBeka. OOIIas  XapakTepucThka S- 93meMeHToB.OOMmIass — XapakTepHCTHKa  p-dJIEMEHTOB.
MakcuMasbHble I MUHUMAJIbHBIC 3HAYEHUS CTEIEHEH OKUCIIEHHS P-3JIEMEHTOB 2—4-T0 TEPHOJIOB C
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npuMepaMu OMHAPHBIX coeauHeHuit.O0mas xapakrepuctuka d-smeMeHTOB. CTENEHH OKHUCIICHHS
OMOJIOTUYECKH BaXKHBIX (-3JICMEHTOB B COCMHCHUSX.

Bomopon u kuciaopoa. Bomopona. OKHCIMTENbHO-BOCCTAHOBUTENIbHASI JBONCTBEHHOCTH
Bojopoaa. ['mapuael metamwioB. Kucinopoa. AnnorpornHbie MOIU(PHUKAIIAA KUCIOPOa. XUMHUYECKHE
cBo¥icTBa Kuciopoa. JJabopatopHbie criocoObl U MPOMBIIIICHHBIE CIIOCOOBI TONIYYSHHS KHCIOPOJa.
Xumuyeckue cBoiicTBa o30Ha. KauecTBeHHas peakuuss Ha 030H. Bojma u mepokcua BOAOpOAA.
OKHCIUTENbHO-BOCCTAHOBUTENbHAS ~ JIBOMCTBEHHOCTh  IE€pOKcuaa  Bojopoja. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU C yYaCTUEM NIEPOKCUIA BOAOPOA B Pa3HbIX Cpeaax.

l'ajorenpl. OOmas xapakTepucTHKa H (U3WYCCKHE CBOWCTBA. XWUMHUYECKHE CBOMCTBA
rajioreHoB. JlabopaTopHbie CIOCOOBI TIOMy4eHUsI TAIOTeHOB. OKUCIUTENbHAS] CIOCOOHOCTh TaJIOTE€HOB.
JucnponopiimonupoBanre rajioreHoB. dusnyueckre ¥ XUMHUECKHE CBOMCTBA TaJIOT€HOBOAOPOIOB.
OcobGennbie cBoMCTBAa (PTOPOBOJAOPOIHON KHUCIOTHI. KauecTBEHHBIE pEaKIMW HAa WOHBI TaJOTEHOB.
Kucnopoaconepxaiue coeaMHEHHs] TaJlOT€HOB. XJOPHOBATUCTas KHCJIOTA. XJIOPUCTas KHUCIIOTA.
XJiopHoBarasg Kuciaotra. XJjopHas kuciorta. [unmoxnoputsl. Xmoputhl. Xioparsl. [lepxmoparsl.
[IpuMeHeHne rajoreHoB ¥ UX BaJKHEUIINX COCTMHEHHM.

Cepa. XapakrepucTHKa 3I€MeHTa U npocToro Beuiectsa. Haxoxxnenue B npupoae. dnoranus.
AmoTponHbie MOAUGUKAIIMKM CEPhl: poMOUUYecKasi cepa, MOHOKIMHHAS cepa. XUMUYECKUE CBOMCTBA
cepol. CepoBofopoa. XUMHUYECKHE CBOMCTBA cepoBoopoaa. CepoBOAOPOAHAS KUCIOTA. XUMHUECKHE
CBOWCTBa CEpOBOJOPOAHON KuCIOThl. CepoBomopoa. Ddusznueckue CBOWCTBA CEPOBOJAOPOAA.
BoccranoBuTenbHble cBOMCTBa cepoBoioposia. KauecTBeHHast peakiusi Ha CEpOBOJIOPOJT U CYIb(PHUIBL.
Crpoenune monekynsl okcuaa cepbli(IV). dusndeckre cBONCTBA, MOTYICHHE U XUMUYECKHE CBOWCTBA
okcuma cepri(IV). CroiictBa cynbduroB. KaduectBenHnas peaknus Ha cyiabhuT-uoH. lIpuMmeneHue
okcuna cepbl(IV) u coneit cepuucroit kucinoTsl. CoenuHEHUSI Cepbl CO CTENEHbIO OKUCIEHHS +0.
Oxcun cepoi(VI), ero cpoiictBa. CepHast kuciora. OKHCIHTEIbHBIE CBOWCTBA pa30aBlIeHHOW H
KOHLICHTPUPOBAaHHOW cepHOW KUCHOThL. [lomyduenue cepHOil KuCIOThl. OKHUCIUTEIBHBIE CBOMCTBA
cynbartoB. Paznoxxenue cynbdaroB. OCHOBHbIE aHAIUTHUYECKHUE DPEAKIUH, MPUMEHSIOUINECS IS
0OHapyXeHUs cepocoaepKalx aHnoHOB. [Ipumenenune cynbdaros.

A3zor u ¢ochop. OOmas xapakTepucTuka 31eMEHTOB VA-rpynmbl. Pusznyueckue u
XUMUYECKHE CcBoMcTBa a3ora. I[lomydyeHne m npumeHenue azora. CoeIMHEHMS a30Ta CO CTEIEHBIO
OKHUCJIEHU —3. AMMHMAK, €ro (pU3NYecKue U XUMHUYECKHE CBOWcTBa U npumeHeHue. Coll aMMOHUS,
ux cBoicTBa. KauecTBeHHOE ompeneneHre aMMuaka U noHa aMMoHus. CBoiicTBa HUTPUIOB. OKCUIbI
a3zora. A30TUCTasi KUCIIOTAa U HUTPUTHI. A30THas kucioTa. OKUCIUTEIbHbIE CBOMCTBA pa30aBiIeHHON U
KOHUEHTPUPOBAHHOW a30THOM Kkucinotel. Hwurtparel, ux cBoiictBa. Pa3znoxeHue  HUTpaToOB.
[IpuMeHeHHEeHUTPATOB.

CrTpoeHue M CBOIiCTBA NPOCTHIX BelleCTB, 00pa3zoBaHHbIX ¢ochopom. AsuioTponus
docdopa. Paznuuus B cBoiicTBax Oenoro u kpacHoro ¢docdopa. Coenunenus dpochopa co cTeneHbO
okucinenusa —3. @ocouasl metamnos. Pocdun, ero cBoiictBa. Coenunenus: Gocdopa co CTENEHbIO
okucinenusa +3. Oxcuna pocdopa(Ill). Docdopucras kuciora. Coenunenus pocdopa co creneHbrO
okucnenus +5. Oxcun dpocdopa(V). @ocdopHas kucinora, e€ GuznyecKue, XUMUIECKIUE CBONCTBA,
nonyyenue, mnpumenenue. Ilupodocdhopnas xucnora. Ilomyuenue d¢ocdopa. Tamorenuabt
dhocdopa(lll). I'anorennasr pochopa(V).

Yriepon u kpeMHUi. XapakTepUCTHUKa JEMEHTOB. AJUIOTPOIHBIE MOJU(PHUKAIINK YIIepoaa:
rpadut, anma3, kapOuH, Qymaepensl. CpaBHeHHE (PU3MUECKUMX CBOMCTB anmaza M rpadura.
XuMu4eckue cBOWCTBa rpadura, Kokca. Peakmum mgucmpomnopiiioHupoBaHus rpaduta. KapOumisl.
Anerunenuasl. Oxcua yrnepona(Il), ero momydenue, cBoiictBa u npumenenue. Okeun yraepoaa(IVv),
€ro 3JIEKTPOHHOE CTPOEHHE, MOJIyYeHHE, CBOMCTBA M NMPUMEHEHHUE. YTOoJIbHasg KHUCIOTa U €€ COJU —
KkapOoHaThl, TuApokapOoHaTel. CBOMCTBa KapOOHATOB U rUApoKkapOoHaToB. KadecTBeHHas peakius Ha
kapOoHaT-uoH.Kpucramnuueckass pemeérka KpeMHUs. AJUIOTponus KpemHHs. BsaumMoneicTBue
KPEMHHUS C MPOCTHIMU U CIIOKHBIMU BelllecTBaMu. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.
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Oxcun kpemHusa(IV): HaxoxzaeHHe B NpUPOJE, XUMHUYECKHE cBOWcTBa. KpeMHMEBBIE KHUCIIOTHI.
Cunukarsl. Cunukarens. ['maposin3 pacTBOPUMBIX CUIIMKATOB.

Metauibl IA- u IIA-rpynn. Ulenounsie meramibl. Kondurypamust atomoB metamioB 1A- u
[TA-rpynmn. M3mMeHeHue METaIMYECKUX CBOMCTB IO Tpynne u nepuoxdy. lIpuponassie coeauHeHus
MetaiioB |A- u IIA-rpynn. ®usnyeckue cBoiicTBa. XMMUYECKHE CBOMCTBA: B3aUMOJICUCTBUE C BOJIOM,
C KHUCJIOpPOJOM U JpPyruMu mpocThiMU BemiectBaMu. Lll€nouHozemenbHblie MeTamuibl. ['uapumipl
MeTauioB. AMubl. OKCH/IBI IIETOYHBIX U HIENIOYHO3EMENBbHBIX METAJIJIIOB, UX CBOWMCTBA. ['MIpoKCHabI
LIEJIOYHBIX U IIET0YHO3EMETbHBIX METANIOB, UX CBOMCTBA. Ilepokcuabl U HAANEPOKCUIbI IIETOYHBIX
U IIET0YHO3EMEbHBIX METAJUIOB, X CBOWCTBAa W mHpuMeHeHue. JKéctkocte Bojpl. OkpalvBaHue
miaMeHu noHamu MetaiioB [A- u [IA-rpynn. buonoruueckoe 3HaueHue HaTpUsl, Kajlus U MarHus.

Amomunuii. Haxoxnenue B mnpupozae. DieKTpoHHass KOHpUrypanus aroma. Pusznueckue
cBoiicTBa. XMMHUYECKHME CBOICTBAa: B3aMMOJIEHCTBHE C KHUCIOPOAOM U JIPYTMMH IPOCTHIMHU
BEILIECTBAMH, BOJOW, pacTBOpaMH COJIEH, pacIUlaBaMH M PacTBOPAMM IIEJIOYEH, IMACCUBUPOBAHME
KOHIICHTPUPOBAaHHBIMU CEpHOM W  a30THOM kucimoramMu. OKCua — alIOMUHHS.  AJIFOMHUHATHI.
TerparunpokcoamoMuHaTsl. B3aumozeiicTBue okcuja allOMUHUS C OKCHIAMH, THAPOKCHIAMU U
kapOoHaramu MetamuioB IA- u I[A-rpynn. ['mapokcun amoMuHuUS, €ro NOJY4YE€HHE, CBOICTBA U
MIPUMEHEHHE.

Xpom. XpoMm, Hax0XJI€HUE B MPUPOJE, CTPOCHHE aToMa, CTETIEHU OKUCICHUs, QU3NYECKUEe U
XUMUYECKHE CBOMCTBA. IlaccuBHMpOBaHME KOHLIECHTPHUPOBAaHHBIMU CEPHOM M a30THOM KHCIIOTaMH,
«uapckoit Boakoiy. Ilpumenenme. Oxcuabl xpoma. Comm  xpoma(lll). XpomoBas kwucinora.
JuxpomoBasi kucnora. Xpomarsl. {uxpomarsl. Comu xpoma(VI). Meauko-6uomornueckoe 3HaYCHUE
COEIMHEHUNXpOMA.

Coeannenuss mapranua. Crenenu okucieHuss mapranua. Oxeun u runpokcuy mapraama(ll).
Oxkcun mapranna(IV). Manranarsl. [lepmadranarsl. buonorudeckoe 3HaueHne Maprasiia.

Kenezo. Haxoxnenume B mpupopae. DieKTpoHHas koHurypamus sxeneza. dusmdeckue u
XUMHUYECKHUE CBOWCTBA. [laccMBHpOBaHHE KOHIUEHTPUPOBAHHBIMU CEPHOM M a30THOM KHUCJIOTaMH.
Oxkcunpl sxkene3a. ['mapokcuasl skeneza, ux cBorctBa u mnonydeHue. Coemunenus sxeneza(ll) u
xene3a(Il). KauecTBennsle peaxiu Ha nonsl Fe?* u Fe**. Jlomennsie mporeccel. Depparel. Kemeso
— OHMOTeHHBII dIIEMEHT. MeIuKO-OnoIOrnYeCcKo€e 3HaYEHHUE JKele3a.

Menb. Menp, HaxoXJI€HHUE B MPUPOJE, CTPOCHUE aTOMa, CTENEHH OKHUCIICHUs, GU3NYECKUE U
xumudeckue cBorctBa. Ilpumenenme. Oxcua wmemu(l). Cpegnme comm  memu(l). Peaknum
komruiekcooOpazoBanust Meau(l). Oxeun meau(Il). Tmapoxenn menu(Il). KayecTtBenHnas peakiust Ha
nousl Cu?*. Meb — OGHOTeHHBINIEMEHT. MeTuKO-OHOIOTHYECKOE 3HAYCHIE MEIH.

Cepeopo. Cepebpo, ¢usmueckue u xumuueckwe cBoiictBa. Oxcun cepedpa(l). Peakiuun
KoMmIuiekcooOpazoBanust cepedpa(l). Hurpar cepedpa — peaktuB Ha wonsl Cl', Br, |I". IIpumenenue
cepeOpa U ero coeqMHEHUIN.

Hunk. HaxoxaeHnwe B mpupoje, CTPOCHHE aroMa, CTENEeHU OKUCICHUsS, (U3NYECKUuEe U
xuMuueckue cBoiicTBa. llpumenenue. AmdOTEepHOCTh OKcHIa W TUAPOKCHAA IMHKA. Peakuuu
KOMILIEKCOOOpa3oBaHus UHKA. [IMHK — MUKpoaneMeHT. Menuko-01oaorniyeckoe 3HaueHue [IHKA.
Hemoncmpayuu.

Paznosxxenue aurpartoB. O6pasiibl ranoreHoB. [lomydyenne rajgoreHoB.
Jlabopamopnuie onvimo.

. OKHCIIUTENBHO-BOCCTAHOBUTENBHASIBOMCTBEHHOCTh IEPOKCUIA BOJOPOA.
. Pa3noykenune nepokcuia BOJOpOIa MO IEHCTBUEM KaTallasbl.

. Okucnenue OpoMHJI- U HOJUI-HOHOB.

. PactBoprMocTh HOJA.

. JlucrponopunoHUpOBaHUE HOJA.

. JMcrponopuuoOHUpPOBAaHUE CEPBI.

. [Tony4eHue cCepHUCTON KUCIIOTBI.

O©Oo0O~NONWnN Pk~ w
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KuciiorHo-ocHOBHBIE CBOMICTBA CEPHUCTOM KUCIIOTHI U €€ COJICH.
BoccranoBuTenbHbIE CBOMCTBA CEPHUCTON KUCIIOTHI.

[onmydenue cynabdura 6apus (kauecTBEHHAs peakiysi Ha CYIb(UT-UOH).
KauecTtBenHas peakuus Ha cynb(daT-HoH.

[losydyenue xnopuia aMMOHUS.

CaoiicTBa XJ1I0pH/1a aMMOHHSI.

OKHCANTENBEHO-BOCCTAaHOBUTENIbHAS JJBOMCTBEHHOCTh HUTPUT-HOHA.
OxucnuTenpHas CIOCOOHOCTh HUTPAT-MOHA B IIEJIOYHOM pacTBOpE.
N3yuenue ycnoBuii oOpazoBaHus (HochaToB KaIbIIHUA.
[losrydyeHnue yriekucsiaoro rasa.

KuciorHo-0cHOBHBIE CBOICTBA YTOJIBHOM KUCIOTHI U €€ COJeH.
B3aumopeiicTBre yrojibHOM KUCIOTHI ¢ KapOOHATOMKAJIBIUS.
Pa3pymienne rujpokCOKOMIIIEKCOB METAIIJIOB MOJ1 JEMCTBUEMYIJIEKHCIIOTO rasa.
CoBMecCTHBIN THIPOJIN3 HOHOB aMMOHUS U CHJIMKAT-HOHOB.
B3anMopeiicTBue yroapbHOM KUCIOTHI C CHJIMKATOM HATPUSL.
KauecTBeHHas peakiiys Ha HOH Mar"us.

KauecTBeHHas peakiiys Ha MOH KaJbIusl.

KauecTBeHnHas peakiusi Ha HOH OapHusl.

PacTBOpeHune antoMUHUS B KMCIIOTaX M IIEJI0Yax.

BsaumopeiicTBre TeTparupoKCoaTOMUHAT-HOHA C HOHAMU aJTIOMUHUS.
B3aunmopeiicteue coneit xpoma(lll) ¢ ammmrakom u ménoysro.
Oxucnenne coequHenuit xpoma(Ill) B menounoit cpene.

N3yuenue paBHOBeCcHAIMXpOMAaT—XpoMar B BOJIHOM cperie.
Boccranosnenue coequaenuit xpoma( VI)B kucoi cpene.
[Tommyuenne runpoxcuaa mapranna(ll) u ero okucienue.
OxkwucnuTenbHbIe CBOMCTBa okcuaa mapradmna(lV).

[lonyueHune rupoOKCUIOB Kelesa.

KauecTBeHHas peakiys Ha HOH Kee3a Fe?”,

KauecTBeHHBIE peaKIiU Ha HOH xkene3a Fe”,

OTHOLIIEHUE MEIN K TEUCTBUIO KHUCIIOT.

[Tony4enne runpokrcuaa u ammuHokomILiekca meau(1l).
Pazpymenne ammuuokomruiekca meau(Il).

OxwucnurensHble ciocobHoctu coeauuenuit meau(1l).

[Honyuenne ammunokomiiekca menu(l) u ero okucnenue.
PacTBOpenue nuHKa B KUCIOTaX U HIeNioyax.

OO6pazoBaHue rUPOKCO- U AMMUHOKOMILIIEKCA ITMHKA.

Ilpakmuueckue padomot.
3. [onyuenue BoOpoOIa M KUCIOPOA.
4. ColicTBa rajJoreHuI-noHoB. CBOMCTBa HO/A.
5. CBoiicTBa cepsl U €€ COCTMHCHMIA.
. [lonyuenue a3zora u ammuaka. CBoiicTBa coenHenuit azota u gocdopa.

. I3y4yeHne kadyecTBeHHBIX peakuuiinoHoB MetawioB |1A- u | A-rpynm.

6
7. CBolicTBa COE€AMHEHMH yriepoia U KpeMHHUS.
8
9

. CBolicTBa aJlOMUHUA.

10.
11.
12.
13.
14.

CaolicTBa COEAMHEHUN XpoMa.

[Tonyuenue u CBOWCTBA COCAMHEHUI MapraHua.
[TonyueHue u CBOWCTBA COEAUHEHUN XKENe3a.
CpoiicTBa Me U €€ COETMHEHUH.

CBoiicTBa IIMHKA ¥ €T0 COCIUHEHUH.



15. Pemienue 3kcriepuMeHTaNIbHBIX 33]1au.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema Koa-Bo B ToM 4ucae
pasienia 1acos IIpakTu- | Jlaboparop- | KonTpoin-
YeCKUX | HBIX HBIX padoT
pador ONBITOB
Paznen 1l | Tema 1. OcHoBHBIE 21 2 - 1
TeopeTHYEeCKHE MOJI0KEHHS
OpPraHuvYecKoi XUMHH
Pa3nen 2 | ViieBonopoabl 56 1 5 3
Pa3znen 3 | Kuciopojacoaep:kamme 34 2 29 2
OpraHuyecKue BellecTBa
Pa3znen 4 | A3oroconep:kamme 21 - 8 1
OpraHu4yecKue coeMHeHusl.
I'erepopyHkumnoHaIbHbBIE
coeIHEeHUsl
Pa3znen S. | XumMusi npupoaHbIX 38 4 13 1
coeqNHEeHnu
Hroro: 170 8 55 8
11 KJIACC
Ne paznena | Tema pasnena Koa-Bo | B ToMm uncie
1aC0B | [Tpakru- | JlaGoparop- | KoHTpO/IB-
YeCKHX | HbIX HBIX padoT
padot ONBITOB
Pazgen 1 CTpoeHue BemecTBa 17 - - 1
Paznen 2 OcHoBHBIE 21 - - 1
3aKOHOMEPHOCTH
NPOTEKAHUSA PeaKI Uil
Pa3nen 3 BeuecTBa 1 0CHOBHBIE 39 2 2 2
THUIBI UX
B3aMMOJCHCTBUSA
Pa3nen 4 Xumus 3J1eMEeHTOB 93 13 43 6
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Hroro:

170
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10
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