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TlosicHuTEIBLHASA 3aIMCKA

Pabouast mporpaMma mo XMMHHM Ha YPOBEHB CpeIHEro oOIero oOpa3oBaHUs pa3paboTaHa B
COOTBETCTBHH C TpeOoBaHusAMU DenepasbHOr0 TOCYAAPCTBEHHOTO 0O0pa3oBaTENbHOTO CTaHIApTa
cpennero o6mero oopazoBanus (PI'OC COQO) Ha OCHOBE NMPUMEPHBIX MPOrPaMM IO OTIEIbLHBIM
yueOHBIM TpeaMeraM obmiero oOpa3oBaHUs W aBTOpCKOM mporpammbl M.B. BapeimoBoit (Xumwus.
Meroandeckue pexomeHaanuu. Paboune mporpammel. Ilpenvernas nunms yueOHMKOB C.A.
[Ty3akoBa, H.B. Mammnunoii, B.A. TlonkoBa. 10-11 kmaccel: yu4eOHO-METOIUYECKOE TOCOOHE IS
0011e00pa3oBaTeNbHBIX OpraHu3anuii yriayonenusiii yposens / U.B. bapeimosa - M.: TIpocBemenue,
2017) K nuHUAM y4eOHHKOB, BXOIAIIMX B denepanbHbiii mepedeHs YMK, pexoMeHIOBaHHBIX
MunuctepcTBOM npocBenieHnst PO k ucnoiab30BaHuIO0 B 00pa30BaTeIbHOM IPOIIECCE.

PaGouass  mporpamma  coorBercTBYeT  TpeOboBanusiM ~DPI'OC  COO  npuHATHIM
17.05.2012 r. mpuxazom Ne 413 MunucrepcrBa obpazoBanus u Hayku PD «O6 yreepxkaenun ®I'OC
COO» (c m3mMeHeHUsIMHU U AonoaHeHussMu oT 29.12.2014 r., 29.06.2017 r.).

PabGouass mporpamMma HampaBlieHa Ha JIOCTIDKEHHUE OOYYArOMIMMHCS  JIUYHOCTHBIX,
METamnpeaMETHBIX  (PETyISTUBHBIX, [IO3HABATEIbHBIX, KOMMYHHKATHUBHBIX) U  TMPEAMETHBIX
pe3yJIbTaToB.

[IporpamMma pa3paboTaHa B COOTBETCTBUU C 0a3UCHBIM y4eOHBIM NMIAaHOM Ui ypPOBHS
cpenHero obmiero ob6paszoBanust 10-11 xmaccos. Ilporpamma W.B. BapeimoBoii, peaim3oBaHHas B
yueOHnukax Ily3akoB C.A., Mamnuna H.B., IlonkoB B.A. Xumusa. 10 kmacc: ywel. s
0011e00pa3oBaTeIbHBIX OpraHu3anuii: yriuyou. ypoBeHb. — M.: IIpocsemenue, 2020; Ilyzakor C.A.,
Mamnuna H.B., IlonkoB B.A. Xumus. 10 knacc: yue0. ans oOuieo0pa3oBaTeIbHBIX OpPraHU3AIMA:
yray6n. ypoBeHb. — M.: IlpocBemenue, 2020  mpeacTaBisieT BapUaHT 4YacOBOW HATPY3KH B
COOTBETCTBUHM ¢ 06a3ucHbIM yueOHbIM Iu1aHoM MBOY COIII Ne 41 (34 yueGHble Henenu):

- 5 4yacoB KJIaCCHBIX 3aHSATUM B HEJIENIO IIPU U3yYEHUU IpeaMeTa B TeueHue aByx Jjiet (10 u 11
KJIaCChl), COOTBETCTBEHHO 340 yacoB mpenojaBaHus B TEUEHUE BYX JIET

Cpoxku peanu3anuu nporpaMmmel — 2 roja.

Hﬂaﬂl/lpyeMble pe3y/ibTaTbl 0OCBOCHHUA KypCa XUMHUH

[To 3aBepmieHMIO Kypca XMMHU Ha 3Tarne CpPeAHEro o01iero oOpa3oBaHHS BBITYCKHUKH CpeAHEH
LIKOJIBI JOJIKHBI OBJIAJIETh CIEAYIOIIMMHU PE3ybTaTaMu:

JIn4HOCTHBIE Pe3yJIbTAThI:

e Pocculickas rpaxxJaHCKasi MACHTUYHOCTD, IAaTPUOTHU3M, YBAKEHHE K CBOEMY HApOAy, YyBCTBa
OTBETCTBEHHOCTH mepen PoamHol, ropmoctu cBow PoaumHy, mnpomnuioe M Hacrosuiee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccum, yBaxkeHHe rocyapCTBEHHBIX CHMBOJIOB (rep0, Quar,
TUMH);

® TpaXJaHCKas IMO3UIUS KAaK AaKTUBHOTO M OTBETCTBEHHOIO 4JIEHAa POCCHHCKOro oOIIecTBa,
OCO3HAIOILET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IIPaBOIOPSIIOK, TOTOBHOCTB K CIIy>K€HHI0 OTE4eCTBY, €T0 3alllUTE;
c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO

® COBPEMEHHOMY VYpPOBHIO pPa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKH; TOTOBHOCTh U
CIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

® TOJIEPAHTHOE CO3HAHUE U TOBEJCHHE B IMOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JTUAJIOT C JPYIHMMHU JIOJbMH, JOCTUraTh B HEM B3aUMOIIOHMMAaHUS, HAaXOIHUTh OOIIHe
oEJI U COTPYAHUYATD IJId UX HOCTHIKCHUSA,

® HAaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, IE€TbMM MIAJLIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO-TIONE3HOH, Yy4eOHO-UCCIeI0BaTEIbCKOW, MPOEKTHOH U
ApYyrux BUJaax JCATCIbHOCTHU,



HPABCTBEHHOE CO3HAHME U MIOBE/IEHNE HAa OCHOBE YCBOCHHUS 00IIEUETIOBEUECKHUX [IEHHOCTEI;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, Ha MPOTSHKCHUH
BCEH JKHU3HU; CO3HATEJIbHOE OTHOILIEHHE K HEMpepbIBHOMY O00pa30BaHUI0 KaK YCIOBHIO
yCIIeNTHOM MpodecCHOHAbHOM 1 00IIECTBEHHOM IS TELHOCTH,

ACTETHYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

NPUHATHE U PeaTU3alfio [IEHHOCTEH 3J0pOBOro U 0e30macHoro odpasza >KU3HU, TOTPEOHOCTH B
(1)I/I3I/I‘ICCKOM CaMOCOBCPIHICHCTBOBAHUM, 3aHATUAX CHOpTI/IBHO-O3I[Op0BPIT€HBHOI>i
NEeSTeNIbHOCThIO, HENpPUATHE BPEIHBIX MPHUBBIYEK: KypeHUs, YHOTpPeOJIeHUs alIKOroJid,
HapKOTHUKOB;

OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY U TICHUXOJIOTHYECKOMY
3JI0pOBbIO, KAK COOCTBEHHOMY, TaK U JAPYTHUX JIt0JIeH, YMEHUE OKa3bIBaTh MEPBYIO MTOMOIIb;
OCO3HAHHBII BBEIOOp Oyaymeit mpodeccum;

c(OpPMUPOBAHHOCTh  AKOJIOTUYECKOTO  MBILIUICHUS, MOHUMAHUS BIUSHUA  COIMAIIBHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSHUE MPUPOTHOW M COIMAIBLHOM Cpelbl; TpUoOpeTeHne
OTIBITA DKOJIOTO-HANPABICHHON JEATEIbHOCTH.

MertanpeamMeTHbIe pe3yabTAThI:
Pecynamusnvie ynugeepcanvuvie yuebnuvle oeticmeus

OOyuaromuiics CMOXKeT:

CaMOCTOSITEJIbHO OMNpPEAENSITh 1LEeIW M COCTaBJIATh IUIAHBI, OCO3HABasl IPUOPUTETHHIE W
BTOPOCTETICHHBIC 3a/1a4H;

CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YUEOHYIO U BHEYUEOHYIO
NEeSTeNbHOCTD ¢ YUETOM MPEABAPUTENBHOTO TUIAHUPOBAHNS,

MCIIO0JIH30BATh Pa3IUYHbIC PECYPCHI ISl JOCTHXKECHHUS 1ICIICH;

BBIOMPATH YCIIEUTHBIE CTPATErUH B TPYAHBIX CUTYyAIUsX;

lloznasamenvhule yuebno-n102uuecKue YHUgepcaivbtole yueoHvle Oeticmeus

OO0yuaromuiics CMOXKET:

KJIacCU(PHUITUPOBATh OOBEKTHI B COOTBETCTBHH C BHIOPAaHHBIMH MPU3HAKAMU,

CpPaBHUBATH OOBHEKTHI;

CUCTEeMaTHU3UPOBATh U 0000111aTh HH(HOPMAILIHUIO;

OTIPEAEIATh MPOOJIEMY U CITOCOOBI €€ pelIeHHS;

BJIaJI€Th HABBIKAMH aHAJIN3Q;

BJIa/IETh HABBIKAMH TO3HABATEIHHOM, y4eOHO-UCCIIeIOBATEIHCKOM 1 MPOSKTHON JAEITeTbHOCTH;
YMETh CaMOCTOSITENIbHO OCYIIECTBISATh IMOUCK METOJOB pEIIeHHs NPaKTHUYECKUX 3ajad,
MPUMEHSITh Pa3INYHbIe METO/IbI IIO3HAHUS JUIS U3YUCHUS OKPYXKAIOIIET0 MUpA.

Iloznasamenvhule yuebno-ungopmayuonnvle yHugepcalvuvie yueoHvle Oeticmeus

OO0yyaromuiicss CMOXKET:

UCKaTh HEOOXOMMble UCTOYHUKN UH(POPMAIUY;

CaMOCTOSITEJIbHO M OTBETCTBEHHO OCYLIECTBIATh MH(POPMALMOHHYIO JEATEIBHOCTh, B TOM
qucie, OpUEHTUPOBATHCS B PA3ITUYHBIX HCTOUHUKAX HH(POPMALINY;

KPUTHYECKH OIICHUBATh W HHTEPIPETUPOBATh WHPOPMAIHUIO, TOIY4AEMYI0 U3 Pa3ITUIHBIX
HCTOYHUKOB;

UMETh C(OPMHUPOBAHHBIE HABBIKM PAOOTHI C Pa3IMUYHBIMU TEKCTAMU;

UCIIOJIb30BaTh Pa3IMyYHbIE BUJIbI MOJICIMPOBAHUS, CO3/1aHUS COOCTBEHHON MH(OPMAITUH.

KommyHnukamuenvie ynugepcanvhoie yuednvie 0eticmsusl

OO0yuaromuiicsi CMOXKET:

BBICTYNIATh MEepe] ayAUTOPUEH;

BECTH JUCKYCCHUIO, JHMAJNIOT, HAXOJWUTh MPHUEMIIEMOE pPEIIEHUE MPU HAIWYUHU Pa3HBIX TOUYEK
3peHUs;

MPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH C MAPTHEPAMHU 110 COBMECTHOM JESTENIbHOCTH;



®  YYHTHIBATH MMO3UIMH JIPYrOro (COBMECTHOE IIEJIETIONaraHue U IIAaHUPOBaHUE OOIIUX CIIOCOO0B
pabOTBl Ha OCHOBE TMPOTHO3MPOBAHUS, KOHTPOJbE W KOPPEKIHS XOAa W pPEe3yJIbTaTOB
COBMECTHOMH JESITEIIbHOCTH);
e >(ddexTuBHO pazpemaTh KOHOIUKTHI.
IIpexmeTHbIE pe3yabTaThI:

Buvinycknux na yenyOnéHnom ypoene Hayuumcs:

® packpbIBaTh Ha IPUMEPAX pOJb XUMUU B (DOPMUPOBAHMH COBPEMEHHON HAyYHOW KapTHHBI
MHpA U B MPAKTUYECKOU NIESITEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIY XUMHEU U APYTUMHU
€CTECTBEHHBIMU HAYKaMU;

® JWJUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U HBOJIOLMIO OPraHUYECKOM XMMHUHU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKUX dTanax €€ pa3BUTHS;

® YCTaHABIWBATHh IMPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY CTPOCHHUEM aTOMOB XHMMHYECKUX
3JIEMEHTOB M MEPUOUYECKUM U3MEHEHNEM CBOMCTB XUMHUUYECKHUX JIEMEHTOB M UX COSAMHEHUN
B COOTBETCTBUHM C MOJIOKEHUEM XMMUYECKUX 3JIEMEHTOB B MEPUOIMUYECKON CUCTEME;

® AHANM3UPOBATH COCTaB, CTPOCHHWE U CBOMCTBA BEIIECTB, MPUMEHSS IMOJOKEHUSI OCHOBHBIX
XUMHUYECKUX TEOPHIl: XUMUYECKOIO CTPOEHUsI OpraHudeckux coeauHeHuit A. M. Bytneposa,
CTPOCHUS aTOMa, XUMUYECKOM CBSI3U, SJICKTPOJUTUUECKON TMCCOLMAIIMN KUCIOT U OCHOBAHUM;
YCTaHABIIMBATh MPUUYUHHO-CJICICTBEHHBIEC CBSI3M MEXK]1y CBOMCTBAMHM BEIIECTBA U €T0 COCTAaBOM
U CTPOCHUEM;

® [IPUMEHSATH TMpPaBUJIAa CHUCTEMATHUYECKOM MEXIYHAPOJAHOW HOMEHKIATYphl KakK CpelCcTBa
pa3nuyueHus U UACHTU(UKAIIMY BELIECTB 110 UX COCTaBY M CTPOCHUIO;

® COCTaBIISITh MOJICKYJSIPHBIE M CTPYKTYpHBIE (OPMYJbI HEOPTaHUYECKUX H OPTaHUYCCKUX
BEIIECTB Kak HOCUTelled WH(OpMAaMd O CTPOCHHUM BEIIECTBA, €ro CBOWCTBAX U
MIPUHAJUIEKHOCTU K ONPEIEIEHHOMY KJIACCY COETMHEHUI;

e OOBACHATH MPUPOAY U CIOCOOBI 00pa30BaHUS XMMUYECKOW CBSA3H: KOBAJCHTHOW (MOJISIPHOM,
HETIOJISIPHON ), MIOHHOM, METAINTHYECKOM, BOJOPOJAHON — C IIEJIbIO OMPENEICHUS XUMUUECKON
aKTHBHOCTH BEIIIECTB;

® XapakTepu3oBaTh (HU3MYECKHE CBONCTBA HEOPTaHMYECKHMX W OPraHUYECKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCHMOCTb (PU3MYECKHX CBOWCTB BEIIECTB OT THIMA KPUCTAUIMYECKON
pEeLIETKY;

® XapaKTEepPH30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XWMHUUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BBICIITUX OKCHIOB U THIAPOKCHJIOB;

® [IPUBOJUTH MPUMEPHl XUMUYECKHX PEAKIMI, pPAaCKpPBIBAIOIINX XapaKTEpHbIE XHWMHUYECKHE
CBOMCTBa HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB HM3YYEHHBIX KJIACCOB C LEIBI0 HUX
ueHTU(DUKAIIMN U O0BSICHEHHS 00JaCTH MPUMEHEHHS;

® OmpeAensiaTbh MEXaHU3M pEakUUH B 3aBUCUMOCTH OT YCJIOBHI MPOBEACHUS pEaKIUu HU
MPOTHO3UPOBATH BO3MOXKHOCTh TMPOTEKAHUS XUMHUYECKUX pEAaKIMd Ha OCHOBE THIMA
XUMHUYECKOM CBSA3U U aKTUBHOCTHU PEAreHTOB;

® YCTaHABJIMBATh 3aBUCHUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYeCKHX COEAMHEHUN OT
XapakTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKYJIaX C IEJIbIO0 MPOTHO3UPOBAHUS TPOTYKTOB
peaKkiuy;

® yCTaHABIWBATh 3aBUCHUMOCTH CKOPOCTH XHWMHYECKOW PEAKIMH W CMEIICHUS XWMHUYECKOTO
paBHOBECHsI OT pa3IUYHBIX (HAKTOPOB C IIENBIO OMPEICICHUS ONTUMAIBHBIX YCIOBHMA
MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

® yCTaHABIWBATh TE€HETHYECKYIO CBSI3b MEXIY KiacCaMH HEOPTraHWYECKUX M OPTaHHUYEeCKUX
BEIIECTB /11 OOOCHOBAHUS MPUHIMUITHAIBHON BO3MOXKHOCTH TOJYyYEHHUS HEOPTAaHHUYECKUX U
OpraHUYECKUX COCIMHEHHUM 3aJaHHOTO COCTaBa U CTPOCHUS;

® OAOWPATh PEareHTHI, YCIOBHS U ONPENEIATh MPOMAYKTHI PEaKIIMi, MO3BOJISIONINX PEaTn30BaTh
abopaTOpHBIE M TPOMBINIJIEHHBIE CIOCOOBI TMOTYyYEHUS BAXKHEWUIINX HEOPTaHMYECKUX |
OpraHUYECKUX BEUIECTB;



OTIPEIeNIATh XapaKTep CPe/bl B pe3yabTaTe THAPOJIN3a HEOPTaHMUECKUX M OPTaHUYECKHUX BEIIECTB
U TIPUBOAMTH MPUMEPHI THAPOJIN3A BELIECTB B IOBCEIHEBHOM JKHU3HHM YeJIOBEKA, OMOIOTHYECKUX
OOMEHHBIX MPOLIECCAX U MPOMBIIIJICHHOCTH;

NPUBOJIUTH IPUMEPHI OKUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUI B IPUPO/IE, TPOU3BOICTBEHHBIX
IpoLeccax U KU3HEAEATETbHOCTH OPIraHU3MOB;

00OCHOBBIBaTh MPAKTHUECKOE HCIOIH30BAHHE HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB U UX
peaxiuii B MPOMBIIUIEHHOCTH U OBITY;

BBITOJIHATh XUMHYECKUH HKCHEPUMEHT M0 PACHO3HABAHHIO U MOJYYECHUIO HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIACCAM COEAMHEHHH, B COOTBETCTBHHU C
npaBwiaMd M npuémMamu 0e30macHOi paboThl ¢ XMMHYECKHMMHM BEIIECTBAMU M J1a0OpaTOPHBIM
o0opyIoOBaHHEM;

IPOBOIUTH pacyéThl Ha OCHOBE XUMHUYECKHMX (OPMYT M YpaBHEHUI peakmuil: HaxOoXICHUE
MOJIEKYJISpHOH (OpMYNIbI OPraHMYECKOTO BEINECTBA IO €ro IUIOTHOCTH WU MAacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHWs; pacu€Thl MaccOBOH J0nu
(Maccpl) XUMHUYECKOTO COEIMHEHHS B CMECH; Pacd€Thl Macchl (00bEMa, KOJMUYECTBA BEIECTBA)
MIPOAYKTOB PEAKILINH, €CIIA OJJHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); PacUEThl MACCOBOM
Wi OObEMHON [OMM BBIXOJA MPOAYKTa PEAKIHUU OT TEOPETUYECKH BO3MOXKHOTO; pPaCUETHI
TeIIoBoOro 3¢ ¢exra peakuuu; pacy€Tbl 00bEMHBIX OTHOLICHUH Ia30B MPU XUMUYECKUX PEaKLUIX;
pacuétel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH, €CJIM OJHO U3 BEUIECTB JaHO
B BUJIE PACTBOPA C OIPEAEIEHHON MacCOBOM J0JI€H paCTBOPEHHOIO BELIECTBA;

UCIIOJIb30BaTh METOJbl HAyYHOTO MO3HAHUS: aHalu3, CHHTE3, MOJCIUPOBAHHUE XHMHUYECKHUX
MIPOIIECCOB U SIBJICHUN — NP PEUICHUH y4eOHOMCCIEI0BATENbCKUX 3aay M0 U3yYSHUIO CBOMCTB,
CHIOCOOOB MOJTYYEHUS U PACIIO3HABAHUS OPTaHMYECKHUX BEIECTB;

BJIAJIETh MIpaBUJIaMH 0€30I1aCHOr0 OOpalIeHus ¢ eAKUMU, TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH,
cpeacTBaMu OBITOBON XUMHU;

OCYIIECTBIISATH MMOUCK XUMHYECKOH HHPOPMAIIMH 110 HA3BaHUAM, HICHTH(UKATOPAM, CTPYKTYpPHBIM
(dbopMyIiaM BelIecCTB;

KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATh XUMHUYECKYI0 HH(OpMAIMIO, COJIEpIKAIlylocs B
cooOIIeHusIX CpeAcTB MaccoBod wuH(popMmanuu, pecypcax HWHTepHeTa, HayYHO-TIOMYJSPHBIX
CTaThAX C TOYKU 3PEHUs] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX BBISBJICHUS OMIMOOYHBIX
CyXJeHHil 1 popMUPOBaHHS COOCTBEHHOW MO3HIINY;

yCTaHABIIMBATh B3aMMOCBSI3M MEXAY (aKkTaMH U TEOpUEH, MPUYUHON M CIECICTBHEM IPHU aHAIU3E
pOOJIEMHBIX CUTYallil 1 000CHOBaHUH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHHIA;
NPE/CTABISATh IYTH pEIICHHS TJO00aJbHBIX TPOOJEM, CTOSMIMX TIEeped YeJIOBEUYECTBOM, |
NEePCIIEKTUBHBIC HATIPABICHUS PA3BUTHS XUMHYECKUX TEXHOJOTHH, B TOM YHCIE TEXHOJOTHH
COBPEMEHHBIX MaTEpPHAIOB C PAa3INYHON (DYHKIMOHAJIHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPBS, NIepepabOTKU M yTHIU3AIUY IPOMBIIUICHHBIX U OBITOBBIX OTXOOB.

Buvinycknux na yenyoaénnom yposHe noayuum 603MOHCHOCHb HAYYUMbCA:

(GopMyIHpOBaTh LENb WCCIEIOBAHHS, BBIIBHIaTh U MPOBEPSTH IKCIIEPUMEHTAIBHO THHOTE3BI O
XMMHUYECKHX CBOMCTBaX BEUIECTB HA OCHOBE X COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTYINATh B
XMMHUYECKHE PEaKInH, O XapaKTepe U MPOAYKTaX Pa3INIHbIX XUMHUYECKHUX PEAKIIH;
CaMOCTOATENbHO [UIAHUPOBATh M MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI ¢ COONIOJICHUEM TIPaBUIT
Oe30macHO paboThI C BEIIECTBaMU U JaOOPATOPHBIM 000PYAOBAHUEM;

MHTEPIPETUPOBAaTh JaHHBIE O COCTaBE M CTPOSHMU BEIIECTB, IOJYYEHHbIE C IOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOIOB;

OITUCHIBATH COCTOSIHUE JJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHUUYECKHX
Npe/ICTaBICHUI ISl OOBSICHEHHS Pe3yIbTaTOB CIIEKTPAILHOTO aHAJIHM3a BEIIECTB;

XapaKTepU30BaTh POJb Aa30TOCOACPIKAIIUX TETEPOLMKINYECKUX COEAWHEHUH M HYKJICHHOBBIX
KHCJIOT KaK BOKHEUIIMX OMOJIOTMYECKH aKTUBHBIX BEIICCTB;

IPOTHO3MPOBAaTh  BO3MOXKHOCTH  IMPOTEKAaHHS  OKHCIHTEILHOBOCCTAHOBUTEIBHBIX  PEaKIHH,
JIeKAIMX B OCHOBE IMPHPOIHBIX U MPOM3BOACTBEHHBIX MIPOIIECCOB.



TEMATHYECKOE IULTAHHPOBAHHUE 10 KJIACC

Ne Tema Koun-Bo Ko:-Bo wacoB no paboueii
n/m 9acoB 10 nporpaMmme
ABTOPCKOM | Kog- Kou-Bo Koiu-BO
pOrpamMme | - g paKTHie KOHTPO
4acoB CKUX JTBHBIX
B TeMe | paboT pabor
1. | OcHOBHBIE TEOPETUUYECKHUE MTOTOKECHUS 21 21 2 1
OPraHUYEeCKOU XUMHUHU
2. | YrneBonoposl 56 57 1 3
3. | Kucnopoacoaepkaiue opraHndecKkue 34 34 2 2
COETMHEHUS
4. | AzoTocoaepkaiiue OpraHuuecKue 21 21 - 1
coenuHeHus. ['eTepodyHKIIMOHATBHBIE
COCITMHEHUS
5. | XuMus OpUpOIHBIX COSIMHEHUN 37 37 4 1
Htoro 169+1 yac 170 9 8
pe3epBHOe
BpeMms

B pa6ouyio nporpaMmMy BHeCEHbI CJIeAyIolue U3MeHeHH:

» OO0un uac pezepenoco epemenu 0o0basien 6 memy. «Yeneeo0opoovl u ux npupooHvie
UCMOYHUKUY. DMOm yac omeeder Ha peuleHue 3a0anuti 0 noocomosku Kk E170.

» B meme «Xumus npupooHvix coeduHeHuily 000asiena ewe 0OHA npaxmuyeckas paboma
«AmuHnoxuciomul u 6enKuy, m.K. OHa ecmev 8 KMN A8Mopd, HO OMCYMCMEYen 8 COOEPHCAHUU
npoepammbol

CoaepixaHue Kypca XUMHH
10 kmace

Tema 1. OcHOBHBIC TeOpeTHYECKHE MOJI0KEHUSI OPraHUYeCKOi XUMHH
[Ipenmer opranuueckod xumuu. MHoOroodpasue OpraHu4eckux coeAuMHeHud. OpraHnyeckue
BEILECTBA. YTJEPOAHBIM CKEJIET MOJEKYJI OPraHUYECKHUX BEILECTB. YTIIEPOA-YIJIEPOIHBIE CBS3H.
CoenuHeHNs HaChIIIEHHBIE W HEHAChINIEHHbIE. KpaTHble CBA3M. ANMKIMYECKHE W LHUKINYECKUE
coeMHEHUs. MolleKynpl € pa3BETBIEHHBIM U HEPA3BETBJIEHHBIM  YIIIEPOJHBIM  CKEJIETOM.
DyHKINOHAIBHBIE TPYIIIBIL. MonodyHKIIHOHAJIbHEIE, noJau(yHKIIMOHATIbHBIE 51
rerepoyHKIIMOHAIIbHBIE COeMHEHHs. Teopus CTpOEHUs OpraHHMYecKuX CcoequHeHud A. M.
byrneposa. 30mepsl.

XuMH4YecKHe CBSI3M B MOJIEKYJ1aX OPraHMYecKUuX coeAuHeHMil. ['mOpunuzamus opOuTaei.
curma-CBsi3b, 1I-CBs3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBINA U YETBEPTUYHBIA aTOM yriepona. /[nuna
CBS3HU.

OO0uue mnpeaAcTaBJeHUs] O PEAKIUMOHHOW CIMOCOOHOCTH OPraHUYeCcKHX COeIUHEHHH.
[lonsatre 0 MexaHM3Me peakluu. DJIeMeHTapHbI akT. IIpocTeie u cnoxHble peakuuu. IlepexogHoe



coctossHre. [OMONUTHYECKUA ¢ TeTEePOJUTUYECKHH CIOCOOBI paspbiBa CBs3U. Pamukaibl.
Hyxneodums u AIEKTPODUIIBI. CyOcTpaThl. PeareHtsl. ONEeKTPOHOLOHOPHBIE U
AJIEKTPOHOAKIIENTOPHBIE 3aMecTuTenu. MuaaykTuBHbIN 3¢ dekt. Me3somepnbiit addext. ConpspkEHHAS
cucrema. Knaccudukanusi peakiuii B OpraHn4eckoil XUMHM: MO Pe3yNbTaTy (peakuuu 3aMelieHHs,
MPUCOCANHEHUS, OTILEIUICHHS); [0 MU3MEHEHHIO XMMHUYECKOW MPHUPOAbl OPTaHUYECKOTO BEIECTBA B
Xo7ie peaknuu (TUAPUPOBAHME, ACTHIPUPOBAHUE, THApATALUs, NETUApATalvs, TaJOreHUPOBAHHE,
JierajoreHUpoBaHUE, TUAPOTaIOreHUPOBAaHUE, JErHIpOrajlloreHupoBaHue, TUIpoiu3). Peakuus
ANIEKTPO(UIBHOTO 3aMenleHus. Peaknus HykiIeopHUIbHOrO 3amemieHus. Peakiuu paankaaibHOTrO
npucoeauHenus. Peaknuu  snexktpoduinbHOro  mpucoenuHeHus.  Peakuuu  HYKJI€O(QUIBHOTO
MPUCOCAMHEHHUS.

Jemoncmpayuu. KomneKuuu OPraHMYECKHX BEUIECTB M MATEPUATIOB U U3JACIHM U3 HUX.
Monenu MOeKy1 OpraHUYECKUX COSAMHEHUN.

Ilpakmuueckue paoomer. 1. KoHCTpyHpOBaHHME IIAPOCTEPKHEBBIX MOJEIEH MOJIEKYI
OpraHMYecKUX coequHeHuil. 2. OmpeneneHue BOJOPOJA, yIiepola M XJopa B OpPraHMYECKHX
COCAMHCHUAX.

Tema 2. YriieBoaopoabl

Aakanbl. OO6mas ¢opMylna ¥ TOMOJOTHYECKUM psj  ankaHoB. KadecTBeHHBIM
KOJIMYECTBEHHBII COCTAaB MOJIEKYJl alIKaHOB. MexIyHapoqHasi HOMEHKJIATypa OpraHUYEeCKUX
coeauHeHnil. M3oMepust 1 HOMeHKiIarypa ankaHoB. Du3nueckue CBOWMCTBA alKaHOB. XUMHYECKHE
CBOMCTBA aJIKaHOB. XUMHUYECKHUE pEAKIMU C YYaCTHEM aJKaHOB, IPOTEKAIOIIHE MO MEXAHU3MY
pPaIuKaIbHOTO 3aMEIIEHUs: TaJlOTeHUpOBaHue, HUTpoBaHue (peakuusi KonoBaigoBa), n1erupupoBaHue.
N3omepusanus ankanoB. Kpekunr. Katanurudeckoe okuciaeHue U ropeHue ankaHoB. KonBepcus
MeraHa. Cunte3-raz. YactuuHoe okucieHue wmetaHa. llomydenuwe ankaHoB: peakuus Bropua,
neKkapOOKCHIIMpPOBAaHUE COJIeH YKCYCHOM KucinoTel, peakuus Komwpbe. IlpuMeHeHue ankaHoOB.
MexayHapoaHble KOJbI MUIIEBBIX J00ABOK.

Aukenbl. OOmass ¢opmyna, TOMOJOTHMYECKHH psAI U HOMEHKJIATypa ajKEeHOB. sz-
I'ubpuauzanus opOutaneit aromoB yriaepoaa. CTpyKTypHas U MPOCTPAHCTBEHHAs] U30MEPHsI aTKEHOB.
@uU3NYECKUEe CBOWCTBA aJKEHOB. XHMHUYECKHUE CBOWMCTBA AJIKEHOB: PEAKLIHMH, MPOTEKAIOUIUE IO
MEXaHU3My  OJEKTPOGUIBHOTO TPHUCOEAMHEHHUs  (THAPOTATIOreHUPOBAHHE, TaJIOT€HUPOBAHHE,
ruapaTtanusi, TruapupoBaHue, neruapupoBanue). [IpaBuno  MapkoBHukoBa. KapOokaTtuoH.
KauecTBeHHas peakiusi Ha IBOMHYIO CBs3b (peakius Barnepa). [Tonumepusarus aakeHoB. MoHowmep,
MOJINMEp, 3JIEMEHTapHOE 3BEHO, CTeneHb nonuMepusanuu. OkuciaeHue ankeHoB. Bakep-mporecc.
[TpombInieHHbIe U JTaOOopaTOpHBIE COCOOBI MonyueHus ankeHoB. [IpaBuno 3aiineBa. [Ipumenenue
AJIKEHOB.

Aaxanmenbl. O6mas  ¢opmyna  ankagueHoB.  M3onumpoBaHHBIE,  CONPSKEHHBIE U
KYMYJIMpPOBAaHHbIEC JHEHBbL. Jlemokanu3anus cBsa3H. PU3NUECKUE CBOWCTBA AKAJWEHOB. XHMMHUYECKHUE
CBOWCTBA  QJKAJUCHOB: peaklUM TMPUCOCAMHEHUS (TUAPUPOBaHWE, TAJIOT€HUPOBAHHE) U
nonuMepu3anui. PesonancHblil rubpua. HatypanbHblil U cUHTeTHUECKHE Kaydykd. BynkaHuzanus.
[Tony4yenue u npuMeHeHue ankaaueHoB. Peakmus JleGenena.

Aaxunpl. O6mas ¢gopmyia U TOMOJIOTUYECKUH psii adKuHOB. M3omepuss M HOMEHKIATypa
aIKUHOB. Sp-I'mOpuamzanus opOutaneit aromoB yriepoaa. @Dusnueckue CBOICTBA AIKHHOB.
XUMUYECKHE CBOICTBA QJIKMHOB: PEAKIMH 3JIEKTPOPHUIBHOTO MPHUCOEAMHEHHUS (TaJoreHUpOBaHUE,
TUIpOTaJIOTeHUpOBaHKe, TuapaTanus, ruapuposanue). IlpaBuno OnbTrekoBa. ALETUIECHUIBI.
Jumepuzanus U Tpumepu3anus aneTwieHa. OKUCIEHUE aIKUHOB IEPMAaHTaHATOM Kallus B Pa3IUYHbIX
ycnoBusx. I[lonydenue u npuMeHEHUE AIKUHOB.

Hukaoankanbl. OO0mas ¢opMyna W TOMOJOTHYECKHU PsAJ IUKIOATKAHOB. M3oMmepus wu
HOMEHKJIaTypa ULUKIOAIKaHOB. @Du3nyeckre CBOWCTBA UMKIOAJIKAHOB. XHMHUYECKHE CBOICTBa
[UKJIOAJIKAHOB: PEaKIMH TPHUCOCIUHECHUS] K MajbiM ITMKJIAM, PEaKIUd 3aMENICHUST HOPMAIbHBIX



LIUKIOB, peakuuud THAPUPOBaHUS U  jAeruApupoBaHus. [lonydyeHue  UUKIOANKAaHOB U3
JUTaJIOreHAIKaHOB. MeTMKOOMOIOTHYECKOE 3HAUCHUE IIMKJIOATKAHOB.

Apenbl. Kputepun apomatnyHoctH. Apomarmueckuii cekcreT. [IpaBuimo Xrokkems. OOrmias
dopmyna U romMoJoOrHuecKuil psn apeHoB. Opmo-, napa-, memaxcuionbl. Puzndyeckue CBOWCTBA
OeH3olla M ero romojoroB. Peakuuu sIeKTpPOPHIBHOTO 3aMmelleHHus OeH3o0Jia (TaJoreHUpPOBAHUE,
HUTpPOBaHUE, ankwinpoBaHue). mn-Kommiekc, o-komrmuiekc. Peaknuu mnpucoequHEHUss apeHOB.
XuMuyeckue CBoiicTBa TroMosioroB  OeHzona. OpueHTaHThl [EPBOrO U BTOPOrO  poja.
KonnencupoBanHble M HEKOHJIGHCUPOBaHHbIE apomaTudeckue coenuHenus. [lomyuenue wu
MIPUMEHEHHUE apPEHOB.

IIpupoanbie MCcTOYHMKH YrieBoaopoaoB. I[Ipupomnbrii ra3. Hedts. Ilepepaborka HEdTH.
JleroHanmoHHasi CTOMKOCTh Oen3uHa. OkTaHoBoe uucio. Pudopmunr. [Ipumenenne HeTenpoyKToB.
Bunel TBEpAOTO TOMIHMBA.

I'asorensaMeiéHHbIC YIJIEBOAOPOADI.

O6mas xapakrepructuka. DU3ndYecKue CBOMCTBA. XHMMHYECKHE CBONCTBAa TaJOTCHAIKAHOB
(peakuuu 3aMelieHHUS W OTHICIUICHHS). XHMHUYCCKHE CBOMCTBA TaJIOTCHAIKCHOB (peakiuu
MPUCOCANHEHUS, 3aMELIeHUs, TMoJuMepu3anuu). B3auMHoe BIMsHHE aTOMOB B MOJIEKYJax
raJIOreH3aMEeIIEHHBIX  YTIIEBOJOPOIOB. [IpoaykThl  mOJMMEpPHU3AIMK  TaJOTrE€H3aMEIIEHHBIX
yTJI€BOIOPOIOB: MOJIMBUHUIXIIOPUI, XJIOPOIPEHOBBIN KaydyK, MOJIUTETPAPTOPITUIICH.

Jemoncmpayuu. ArperaTHoe COCTOSTHHE aJIKaHOB B 3aBUCHMOCTH OT MOJISIPHOM Macchl (OyTaH,
rekcad, napaguH). HecMmemmBaeMocTh rekcaHa ¢ BOJIOM, CpaBHEHUE IJIOTHOCTH I'€KCaHa U BOJbI.
PactBopenne mnapaduHa B rexcane. PacTBOpMMOCTh B TrekcaHe OpomMa M TepMaHraHaTa Kajwus.
bpomMupoBanue ankaHoB. PagukanbHoe OpoMHpOBaHUE TOJIYOIA.

Jlabopamopuwie onvtmot. 1. IlocTpoenue mojaenen Mosiekyn ankaHoB. 2. [loctpoenune mozeneit
MoJleKyn ankeHoB. 3. CpaBHEHHE CIOCOOHOCTH K OKHCICHHUIO allkaHOB M ankeHoB. 4. CpaBHeHHE
CIIOCOOHOCTH K OpOMHPOBAHHMIO TPH OOBIYHBIX YCIOBUSX QJIKAaHOB M alKeHOB. 5. JlelicTBue
MepMaHraHaTa Kauus Ha OEH30J U TOJIYO.

Ilpakmuueckasa paéoma. 3. IlonydeHne 3TUIICHA U OTIBITHI C HUM.
Tema 3. Kuciiopoacoaepskamme opranHudeckie coelMHeHUus

Cnuptsl. CoctaB cnuproB. Kinaccudukanus u HomeHki1aTypa ciupToB. Pu3nyeckue cBOWCTBA
CIUPTOB. MEXMOJIEKYIISIPHBIE BOJIOPOJHBIE CBS3M M MX BIHSHHE HA (PU3UYECKHE CBOWCTBA CIUPTOB.
XWUMUYECKUE CBOWCTBA: B3aMMOJCHCTBHE CO IIECJIOYHBIMA METAJNIAMHU, C TaJOr€HOBOJIOPOJAMHU,
BHYTpU- U MEXMOJEKYJIsApHas Ieruaparanus, peakius sTepudukanuu, okucienue. [Ipocteie u
cnoxubeie >¢upsl. Homenknatypa mnpocteix 3¢dupoB. KomriekcooOpa3zoBaHHe MHOTOATOMHBIX
cnupToB. KauecTBeHHast peakiivsi HA MHOTOATOMHBIE cIUPTHI. [losydeHre u npuMeHeHne CIupTOoB.

®enoanbl. Kiaccudpukanmss u HOMeHknarypa (eHomoB. Duszmueckue CcBoHcTBa ¢eHoa.
B3aumHoe BnusHHE aTOMOB B Molekyne ¢eHona. XUMHYECKHe CBOWCTBa (B3aMMOJCIHCTBHE CO
IICJIOYHBIMHU METAIJIaMHU U CO IIIEJI0YaMu, 6pOMI/IpOBaHI/Ie, HUTPOBAHUE, OKHCJIICHHUC, FI/II[pI/IpOBaHI/Ie).
OOpazoBanue KOMIUIEKCHBIX coequHeHui ¢ xmopumoM skenesa(lll) — kauecTBeHHasr peakius Ha
¢denonpl. CpaBHEHHE XWMHUYECKMX CBOWCTB OJHOATOMHBIX crmupTOB u ¢enona. [lomyuenue wu
npuMeHeHne (HheHosoB. bakTepuiiniHas akTHBHOCTH (DEHOJIOB.

Aabaeruabl U KeToHbl. KapOoHubHble coennHenus. HoMeHkaTypa v U30MepHsl albJeru0B
U KeTOHOB. (Pu3NUECKHE CBOWCTBA aJbAECTUAOB MU KETOHOB. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHUIIbHOU TpyIiibl. CTpoeHHE MOJIEKYIT albIeru10B. XMMUUECKUE CBOMCTBA: PeaKIuu
HYKJICO(DUIBHOTO MPHCOENMHEHHUs (THApaTauusi, MNPUCOCIUHEHHWE K  albJerufiaM CIHPTOB,
ruapocyib(uTa HaTpus, LUAHOBOJIOPOJA), BOCCTAHOBJIEHHE AallbJIETHJIOB U KETOHOB, OKHCIICHHE
aJIbJIETUJIOB, MONIMMepHU3anus U nonukonaeHcanus. [lomyaneranu. Aneranu. KauecTBeHHbIE peakuu
Ha ampaeruapl: ¢ rugpokcuaom  meau(Il), ¢ amMMumayHbIM  pacTBOpoM OKcuaa cepedpa, C



dbykcuHCcepHUCTON KHUCTOTOW. [lomydenwe anmbiaerunmoB W KeTOHOB. [IpuMeHeHHWe aiabIeTHIOB |
KETOHOB. AHTUCENITHYECKOE JIEHCTBUE (OpMaTbICTH IA.

KapoonoBble kucaoTbl. CTpoeHHE MOJIEKYJ] KapOOHOBBIX KHCIOT. OJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBHOHN rpynmbl. ['oMonoruueckue paasl U obuime HopMysibl
KapOOHOBBIX KHCJIOT. @Dusnueckue cBOicTBa KapOOHOBBIX KHUCJIOT. XHMMHUYECKME CBOWCTBA
MpEeJeNbHBIX OJHOOCHOBHBIX KHCJOT: PEaKIMH HYyKICO(QHIBHOTO 3aMEIIEeHUs, KUCIOTHBIE CBOWMCTBA.
Mexanusm peakuuu stepudurannu. Cuna rajoreH3aMelEHHbIX KapOOHOBBIX KUCIOT. OcOOEHHOCTh
XUMHAYECKHX CBOHCTB MYpaBbHHON KHCIOTBL. OCOOEHHOCTH XHMHYECKHX CBOMCTB IPEICIBHBIX
JBYXOCHOBHBIX, HEIPEJENIbHBIX OJHOOCHOBHBIX, apOMAaTHYECKUX KapOOHOBBIX KucIOT. IlomydyeHnue
KapOOHOBBIX KMCIOT. BaxkHelimme npenctaBuTenn KapOOHOBBIX KUCIIOT: MypaBbHMHas, YKCyCHas U
Oen3oitHas. Menuko-01onornyeckoe 3HaueHue ¥ NpUMEHEHHE KapOOHOBBIX KHCIIOT.

DOYyHKUMOHAJIbHbIE NPOU3BOJIHbIE KapOOHOBBIX KHCJIOT. CnoxHblie a¢upsI.
I"anorenanrugpuasl. AMuabl. Aaruapuasl. Tuosdupsl. Ilomyuenune xmopanruapuaoB. Peakimonnas
CIOCOOHOCTh (DYHKIIMOHAJIBHBIX IPOM3BOIHBIX KAPOOHOBBIX KHCIOT. KUCIOTHBIN IMIpOIIN3 CIIOKHBIX
s¢upoB. Ilemounoit THUAPONU3 CIOXKHBIX ASPUPOB — OMBUICHHE. lIpuMeHeHne W MEeTuKo-
OM0JIOrNYecKOoe 3HaUYCHHE IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

Jemoncmpayuu. Peakuys M300PONMIOBOTO CIHPTA C XJOpoBOopopoaoM. lllapocrepxHeBbie
MOJIETI MOJIEKYJI allbJIeru10B U KeToHOB. OOpa3oBaHue OuypeTa Mpu pas3iokeHUH MOYEBUHEI.

Jlabopamopusie onwvtmwui. 6. IlocTpoeHue wojeneil MOJEKYJd HW30MEpPHBIX CIHUPTOB. 7.
PactBopuMoCTh pasHbix cnupTtoB B Boje. 8. Oxucienue npomnaHona-l1 u mpomanona-2. 9. Peakuus
HYKJICO(pHIBHOTO 3aMentenust crmpra. 10. OkucieHne crmpra quxpomarom kamus. 11. Mogopopmuas
peakuus. 12. B3aumopeiictBre MHOroaToMHBIX ciupToB ¢ ruapokcuaom menu(Il). 13. OGnapyxenue
TJIMKOJIFHOTO ()parMeHTa B rimuepune. 14. PacTBOPIMOCTh M KHCIOTHO-OCHSIBHBIE CBOMCTBA (heHOIIA.
15. BpomupoBanue denona. 16. Oxucnenue denonon. 17. KauectBennasi peakiusi Ha (enonsl. 18.
Peakmus «cepebpsiHoro 3epkana». 19, Oxwucnenne ampaerunoB ruzapokcugom  memu(Il).  20.
HucnponopiuonupoBanue ¢opmanpaeruaa. 21. KauecTBeHHas peakiusi Ha albJIerwabl ¢
dykcuacepHuCTOl KucnoToil. 22. Monodopmuas peakims Ha amerToH. 23. Iloctpoenme Moneneit
MOJIEKYJT M30MEpHBIX KapOOHOBBIX KHCIOT M CIOXHBIX 3(upoB. 24. CpaBHEHHE PacTBOPUMOCTH
KapOOHOBBIX KUCJIOT U MX cojieil B Boje. 25. KucioTHble cBoWcTBa YKCYCHOM KUCIOTHI. 26. Peakuus
srepudukanmu. 27. OGHapy eHHe YKCYCHOM KUCIIOTHI (KaueCTBEHHAas peakiys Ha aleraT-uoH). 28.
CpaBHEeHHE CIMOCOOHOCTH K OKHCJICHUI0O MYPAaBbUHOW, IIABEJIEBOM M YKCYCHOM KHCTOT. 29.
KayectBeHHast peakius Ha 1maseneByto kucioty. 30. I'maponus qumerundopmamunaa. 31. I'maponus
MoueBUHBI. 32. OCHOBHBIE CBOWCTBAa MOYeBUHBI. 33. [lesamuHupoBaHue MoueBUHBL 34. ['maponu3
JTHIIALETaTa.

Ilpakmuueckue padomur. 4. Penienne 3KCIEpUMEHTANBHBIX 3a1a4 110 TeMe «CrupThl. DEHOIBI.
Ansnerunsl. Ketonsy. 5. [lomyuenne ykcyCHON KMCIIOTBI M U3yYEHHE €€ CBOMCTB.

Tema 4. Asorocoaep:kamue opraHudeckue coeauHeHusi. IerepodyHKIHMOHAIbHBIE
COCAMHEeHUS

Amunbl. OOmast ¢opmyna amuHoB. Homenknatypa amuHoB. IlepBuuHBIE, BTOpPHYHBIE,
TpETUUHblE aMHHbl. PU3NYECKUE U XUMHUYECKHE CBOMCTBA aMMHOB. AHMIMH. OCHSBHBIE CBOMCTBa
amuHoB. Cuia aMuHOB U HUTpocoenuHeHuil. Hykineodunphbie cBoiicTBa amMmuHOB. Jle3aMHHUpOBaHHE.
Peakiust OpoMupoBaHHs aHWIMHA. Peakuus 3neKTpo(UIBHOTO 3aMElIeHHs 0 apOMaTHUYECKOMY
KoJiblly. Peakuusi ropenuss aMuHoB. Okucienue anwinHa. I[lonmydenne amuuoB. Peakius 3uHuHa.
[TpumeHeHne U MEUKO-OMOIOTHYeCcKOe 3HaUeHEe aMUHOB. bHOreHHbIe aMUHBI.

I'eTepouukanyeckue coequHeHusi. KapOouukinyeckiue M reTepoOLUKIMYECKUE COETUHEHUS.
Kucnoponconepkamue  reTEpOLMKINYECKHE  COCIUHEHUS.  A30TCOAECPKAIIME  IE€TEPOLUKIIBL.
dusznueckue M XMMHUYECKHME CBOWCTBA NHUpuAMHA W nuppoia. OOmas xapakTepuCTHKa
reTepOLMKINYECKUX COeAMHEHUH ¢ JByMsi u Oonee rerepoaromamu. Ilupumuaus. Ilypun.
IIpuMeHeHne reTepOLUKINYECKUX COEUHEHUN.



I'etepodynkunonanbHble coequHeHHA. [[pUHIUIBI HOMEHKIATYPHI TeTepOPYHKIIMOHATBHBIX
COeMHEHUN. AMUHOCHUPTBL. [ MAPOKCUKETOHBI W  TUAPOKCHAIBIETUABL. ~ AMHHOKHUCIOTHI.
[IporenHoreHHBIE aMUHOKHUCIIOTHI. DEHONIOKUCIOTHI. ['uIpOKCUKUCIOTHI u OKCOKHCJIOTHI.
Acummerpuueckuii atom yriepoaa. Omnrtuueckas uzomepus. DHaHTHoMephl. [lpoeknuu Purepa.
[Ipumenenue rerepoyHKIIMOHAIBHBIX COETUHEHUI.

Jemoncmpayuu. PacTBOpUMOCTh M OCHOBHBIE CBOiicTBa mupuauHa. KomruiekcooOpazoBaHue
HNUPUANHA.

Jlabopamopnuie onvimoi. 35. PacTBOPpUMOCTh M KHCIOTHO-OCHOBHBIE CBOMCTBa aHWiIuHA. 36.
Oxkucnenue anwinHa. 37. bpoMupoBaHue aHuJIMHA.

Tema 5. XumMusi NpupoOAHBIX COeIMHEHUH

Kuppl. OOmas xapakrepuctuka kupoB. Jlunumael. KuciaoTHelil  coctaB  >KHMpOB.
[losvHEHACBHIICHHBIE W HACBILICHHBIC JKMPHBIE KHUCJIOTHL. DU3NYECKHE CBOWCTBA  KUPOB.
PacrurenbHble M KUBOTHBIE KUpPBL. JlunomporenHbl. XUMUYECKHE CBOWCTBA KUPOB. I'maposmns u
oMblIeHHE KUpOoB. [Ipumenenue xupoB. ChuHromuenuusl. JKnuaKkocTHO-MO3auyHasi MOJEIb CTPOECHUS
OMOJIOTUYECKUX MEMOpaH.

YraeBoabl. OOmas ¢opmyna yriaeBonoB. Kiaccudukanus yrineBoaos. buomnonuMepst.
Momnocaxapuabl. ['moko3a, ¢gpykrosa, pubo3a, nesokcupu6o3a. Crepeon3oMepuss MOHOCAXApPHUIOB.
@opmynsl  Oumiepa. OOpa3oBaHue NHUKIMYECKUX ¢opM MoHocaxapunoB. Dopmynsl Xeyopca.
XUMHYECKHE CBOWMCTBA MOHOcCaxapuaoB (KomIiuiekcooOpa3zoBanue ¢ noHamu menu(Il), obpasosanue
CIIOKHBIX A(UPOB, BOCCTAHOBIICHUE O MHOTOATOMHBIX CIHHPTOB, OKHCIIEHUE O KUCJIOT, OKUCIICHUE
MOHOCAaXapuJ0B C JACCTPYKLIMEH yriaepoaHoW 1emnu, oOpasoBaHue riauko3unoB). ATO® u AJlD.
Bbpoxxenue (cnuproBo€, MOJOYHOKHCIOE, MacisHOKucioe). [IpeBpaiieHus TIIOKO3bI B OpraHHU3Me
(rmukonn3, TIWKOreHe3, meHTo3odocdatHei nyTh). [IpumeHenwe MoHOcaxapuaoB. OOmas
XapakTepucThka aucaxapunoB. CTpoeHue nucaxapuaoB. Aneranu. ['nmukoszugnsie cBsazu. Caxaposa.
Manemosa. Jlakmosza. BoccTaHaBnMBaroIIME€ M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. ['maponus
JMCaxapyioB. Obmass ~ xapakrepuctuka  monucaxapuaoB.  llomu-D-  rmroxomupaHO3BI
l'omomnonucaxapuael. Ammnosza. AmunonektuH. Kpaxman. [nuxoren. Ilenmmronmoza. T'maponus
nonucaxapuaoB. JlekctpuH. CioxHble 3(UpPHl LEUIIOI03bl C YKCYCHOM M a30THOM KHCIIOTaMH.
KauecTBeHHBIE peakIK Ha KpaxMall U LEeJUTI0JI03Y.

AMuHOKHCI0TBI. OOmIas XapakTepUCTUKa aMUHOKHUCIOT. buomormdyeckoe 3HaueHue a-
aMHUHOKHCJIOT. He3aMeHuMMbBIe M 3aMEHMMbIE AMHUHOKHCIOTHL. AMMHOKHCIOTHI Kak aM(l)OTepHI)Ie
OpraHMYECKHUE COETUHEHUS. XUMHYECKHE CBOWCTBA AMHHOKHUCIOT (pEakiuu C KHUCIOTaMU U
meja1o4aMu, pCaKuunu 3Tep1/1¢)1/11<au1/m H IC3aMHUHUPOBAHMA, I[eKap6OKCI/IJ'H/IpOBaHI/I€ u
TpaHcamMuHHUpoBaHue). KadecTBeHHass peakuuss Ha aMHUHOKHCIOTHL. Peaknuu aMHHOKHCIOT,
0OyCIIOBJICHHBIE JIONOJHUTENBbHBIMU (YHKIIMOHAIbHBIMU TpynnaMu. Ilentuanas (amugHas) CBSI3b.
OcHOBHbBIE aMHHOKHCIIOTHI, oOpasytoniue Oenku. CrnocoObl moMydyeHus aMHHOKHCIOT. [Ipumenenue
aMUHOKHUCIOT. KanpoH.

Bbeakun. benkn kak mnpupoansie Ouonomumepsl (monunentuasl). CTpykTypa OeiaxoBoi
MosiekyIbl. CBoiicTBa 6enkoB. ['moOymsipabie u pudpussipabie 6enku. KucioTHo-0CHSIBHBIE CBOMCTBA
6enxoB. Jlenarypauusi. Penarypanus. ['maponus Oenko. LiBetHble peakuuu OenkoB (OmyperoBas,
KcaHTONpoTenHoBas, peakius donns). buonornueckue ¢pynkuu 6enkoB. [Ipumenenne 6e1KoB.

HyxnenHoBble KHCI0TBI. POjIb HYKJIEMHOBBIX KHUCJIOT B JKU3HEIEATEIBHOCTH OPraHHU3MOB.
Jle3okcupuOOHyKIEHHOBAs KHCIIOTa (AHK). PuGonyknenHoBas KHCIIOTa (PHK).
Jle3okcupuOonykneo3uabl.  PuGonykneosunsl.  Hykneotunasl.  HykienHOBBIE — KHCIOTBI  Kak
MOJIMHYKIUOTHABL. HykienHoBble OCHOBaHUS (TUMHUH, ypalWl, LHUTO3UH, aJ€HUH, TyaHUH).
Tayromepsl, TakTuMHast U JakTamHas Gopmbl. @ochoaurdupHas csa3b. [lepsuunas crpykrypa JHK
n PHK. [IpuHuun komrmuieMeHTapHOCTH. I'Maponn3 moanHykiaeoTHa0B. [IprMeHeHre HyKIEMHOBBIX
KHCJIOT.



Opranuveckass XUMHSI — OCHOBA MeIMKO0-O0MOJIOrHYeCKHX HaykK. Opranumyeckas XUMHsS U
¢usuonorus. ['opmonbl. Octpamamon. TecroctepoH. Opranuueckas Xumus # (HapMaKOJIOTHS.
[Mernmmmuael. Opranudeckas Xumus u onoxumus. Hukotrunamua. HukotuHoBas kucnora. HukoTwH.

Jemoncmpayuu. I'ngponus kpaxmaia.

Jlabopamopuvie onvimept. 38. OOpa3oBaHKUE KaJIbIIMEBBIX COJICH HACHIIIICHHBIX BBICIITUX YKHPHBIX
KUCHOT. 39. OO6HapyXeHue ABOHHOMN CBs3U B 0JienHOBOH Kuciore. 40. OOHapyKeHHe JTBOWHBIX CBsI3EH
B JimuMoHeHe. 41. OOHapy)XeHHE TJIMKOJBHOrO ¢parMeHTa B TOKo3e M (pykroze. 42. IIpobda
Tpommepa Ha MoHOcaxapubl. 43. Peakus CenuBaHoBa Ha GpykTo3y. 44. MojenupoBaHue mpoiecca
OHMOJIOrMYECKOr0 OKUCICHHS TIIOKO3bl. 45. OOHapyXeHHE TJIMKOJIBHOTO (parMeHTa B JIAKTO3€ U
caxapose. 46. [Ipo6a Tpommepa Ha nucaxapunbl. 47. ['maponn3 caxapossl. 48. KauecTBeHHas peakius
Ha Kkpaxmai. 49. AwmdorepHbie cBoiicTBa a-amuHOKHCHOT. 50. KomrmuiekcooOpa3oBanue a-
amuHOKHCIOT. S51. Jle3aMuHuMpoBaHuMe a-aMHHOKMCHOT. S52. KadecTBeHHas peakuuss Ha a-
amMuHOKHUCIOTHL. 53. KcanTonporennoBas peakmus. 54. OOHapy)eHHEe MEpKanTo-Tpymin B Oenke. 55.
buyperoBas peakiusi.

Ilpakmuueckue padomwr. 6. IlpakTrueckas paborta mo Teme «YrieBoab». /. Ilpaktuueckas
paboTa o Teme «AMUHOKHUCIIOTHI U Oenkuy. 8. Perienne skcrepuMeHTaIbHbIX 3a7a4 Mo TeMe «XHUMHUS
IIPUPOJHBIX COeMHEHUI». 9. Perienne skcriepuMeHTaIbHBIX 3aau.

TEMATHYECKOE INTAHHPOBAHHUE 11 KJ/IACC

No Tema Koi-Bo Komn-Bo 1acoB o paboueit
/1 YacoB 110 nporpamme
aBTOPCKOH Kon- Kon-Bo Koin-Bo
MpOTPaMME | 5 MIPAKTHYC KOHTPO
4acoB CKUX JBHBIX
B TeMe | paboT pabot
1. | Crpoenue BemecTBa 17 18 - 1
2. | OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHHS 21 22 - 1
peaxkuuii
3. | BemecrBa 1 OCHOBHEBIE THIIBI UX 39 41 2 2
B3aMMOJICHCTBUS
4. | XuMUs 3JIEMEHTOB 89 89 13 6
HTroro 166 + 4 uaca 170 15 10
pesepBHOe
BpeMsl

B pa6ouyio nporpaMmy BHecCeHbI CJIeyIONIHe U3MEHEeHUsI
» Yemuvlpe uaca pezepsrozo epemenu 0obasnenvl 8 memvi: « Cmpoenue eewecmear (1 uac),
«OcHogHbie 3aKoHoOMepHocmu npomekanus peakyuily (1 vac), «Bewecmea u ocnosHvle munvi
ux ezaumooeticmeusy (2 waca). Onu gvidenenvl Ha nposedeHue KOHMPOIbHbIX pabom



Conep:kanue Kypca XuMUM
11 kaacc

Tema 1. CTpoeHue BemecTrBa

Crpoenne aroma. CoBpeMEHHbIE IIPEJCTABICHUS O CTpOeHUM aroMa. COCTOSHUE 3JIEKTPOHA B
atome. KopnyckymnsipHO-BOIHOBOM Jyanu3m 3iekTpoHa. KsanToBeie uyucia. OCHOBHOE U
B0O30y)AEHHOE cocTosiHue atoMa. [IpaBmino XyHpaa. [Topsaok 3anoaHeHus TOXypOBHEH Y S-, p-,
d- u f-ajeMeHTOB. DJIEKTPOHHBIC KOH(MUTypalud atoMoB. M3MeHeHHE aTOMHOIO pajauyca B
nepuosax M rpymmax nepuonuueckoil cucremsl J[. M. MengeneeBa. OOpa3oBaHne HOHOB.
OHeprust noHn3auuu. CpoACTBO K JIEKTPOHY. DIEKTPOHHOE CTPOCHHUE HOHOB.

Xumnueckasi ca3b. Kpucraummyeckue pemérku. OOuiye npeicTaBieHUs O XUMHUYECKOM
CBS3U. OJEKTPOOTPULATENIBHOCTh. MeTaiibl M HeMeTaulbl. XHWMHUYecKas CBS3b: HOHHAsi,
MeTaJlJIM4ecKasi, KoBajieHTHas. KoBajeHTHas NoJspHass M KOBAJIECHTHAs HEMOJSpHAsl CBS3b.
Hunonu. Dueprus cBsizu. JlnuHa cBa3u. MexaHusmbl 00pa3oBaHUSI KOBAJICHTHOW CBSI3U —
OOMEHHBI W JOHOPHO- aKUeNnTOopHbIA. Tumel THOpHmu3amuu. OpueHTANHs THOPHIHBIX
op6uTaneit. [IpouHoCTh G-CBSI3U U T-CcBsI3U. HeBajeHTHBIE B3aUMOACHCTBUS — OPHEHTALMOHHOE
U aucrnepcuoHHoe. Bonoponnas cBs3e. Kpucrammueckue pemiéTku: MOJIEKYISIPHbIE, aTOMHBIE,
HMOHHBIE, METAJUTNYECKUE.

Jemoncmpayuu. Monenu  HUOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX M METaJUNIMYEeCKUX
KPUCTAJUIMYECKUX PELIETOK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS PeaKuuil

JJIeMeHThl XMMHYeCKOil TepMOAUHAMMKH. (CaMOINpOM3BOJBHBIE U HECAMONPOU3BOJIbHbBIC

peakunu. XWMHYECKash TEpMOJMHAMUKA. TepMOAMHAMHYECKas CUCTEeMa — OTKpbITas |
3aKpbITasd. JK30TEPMUUYECKHUE U SHJIOTEPMHUUECKUE peakuuu. BHyTpeHHss1 sHeprus. DHTaIbIUA U
SHTPONHUA.

OKcTeHCHBHbIE NapameTpbl. MHTeHcuBHBIE mapameTpbl. DHeprus ['mO6ca. DHTanbIMUHBIA U
SHTpONUIHBIN (akTopsl. [IpuHIKI SHEpreTHUeckoro conpskeHus. OopaTumble 1 HEOOpaTUMbIE
peakuuu. Xumudeckoe paBHoBecue. KoHcTaHTa XMMHMUYecKoro paBHoOBecHs. (CMelleHne
xumuueckoro pasHoBecus. [Ipunnun Jle larense. ['omeocras.

DJIeMeHThI XMMHYeCKON KHHeTHKH. MexaHusMm peakiuil. JnemMeHTapHbli akT. [lapannensHbie
peakuuu. IlocnenoBarenpHble peakuuu. ['OoMOreHHele peakiuu. I'eTeporeHHble peakiuu.
CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (akTopoB. KHuHeTHueckue ypaBHEHHS.
Koncranra ckopoctu peakiuu. [lepuon nonynpespaiienus. 3aBUCUMOCTb CKOPOCTH PEAKIIUH OT
temneparypsl. [IpaBuno Bant-T'odda. Dneprus akruBanuu peakuuu. Karanus. Karanuszaropsr.
WNuruburtopsl. 'oMOreHHBbIH 1 reTeporeHHbINH KaTains.

Crexuomerpus. Crexuomerpus. MomsipHas macca. MossipHblii 00béM razoB. Kommuectso
BeuiectBa. Moub. OTHOcUTeNnbHasl IJIOTHOCTh Tra3a IO JIPYyroMy Ta3y. YpaBHEHHE
MenneneeBa—Knaneiipona. MoisipHass  Macca cmecu ras3oB. IloctosHHas — ABorazpo.
CooTHOIIEHHS MEX 1Y KOJIMYECTBAMU BEIIECTB B XMMUUECKUX YPABHEHMSIX.

PacrBopbl. I'OMOreHHBlE M Te€TEpOreHHbIE CcUCTEMBI. PacTBOpbl. MousipHass KOHLEHTpanus
pPacTBOPEHHOTO BemiecTBa. MaccoBasi KOHIIEHTpalKs paCTBOPEHHOTO BenecTBa. MaccoBas 10JI.
O6wémuas nong. KoadduuumeHnt pacTBOpUMOCTH. 3aBUCUMOCTh PACTBOPUMOCTH HEKOTOPBIX
cosiel oT TemnepaTypbl. HachlllieHHBII U HEHaChIIEeHHbIN pacTBOp. ConbBaranus. CoabBaThI.
I'mppatbl. AKBakOMIUIEKCHI. PacTBOpUMOCTS.

Jemoncmpayuu. Tennosbie 3¢ (EKTs IPU PACTBOPEHUH KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI
U HUTpaTa aMMOHHUA. 3aBUCHUMOCTb CKOPOCTH pE€aKLUUU OT KOHUEHTPALUMU U TEMIIEpaTyphl.
Pa3noxenne nepokcuaa BOIOPOIa B IPUCYTCTBUU KaTaau3aTopa.

Tema 3. BelecTBa ¥ 0OCHOBHBIE THIIBI HX B3aHMOAEeHCTBHSA

Knaccupukanusa Heopranmyeckux BemiecTB u peakuuit. Oxcuapl. Kucmotel. OcHOBaHMS.
Comu. Okcuapl  KHCIOTHBIE, OCHOBHBIE, aM{QoOTepHble, HecojeoOpasyromue. Kuciaors
KHCTIOpoJicoiepkale U OeckucinoponaHble. KHCIOTBI OJHOOCHOBHBIE M MHOTOOCHOBHBIE.



OcuoBanwms. [&noun. HepactBopumbie ocHoBanms. AMdpoTepHbie ocHOBaHUs. Colu cpeiHue,
KHCIIbIE, CMelIaHHble, OCHOBHbIe. Conm naBoitHble. Krnaccudukanus peaknmit. Peakiuun
COCIMHEHUS, PA3NIOKEHUS, 3aMENICHUs, 0OMEHa.

JueKTpoJMTHYECKAs qucconnanusa. Peakuus HedTpaau3amum.

ONEKTPOIUTBl U HEIIEKTPOJIUTHL. Teopusi 3IEKTPOIUTHUECKON Juccoumanuu. MexaHusm
AeKTponuTUYecKo nuccounanuu. CuiibHble W ciadble AIeKTpoinuThl. CTeneHb HOHU3ALUU
(mucconmanun). Jluccounanus KUucaoT, OCHOBaHUH, coliel. Peakius HeHTpanu3aiuu.

Peakuuu oOMeHa ¢ yuyactueM coJieid. B3auMojelcTBHE CpeIHHUX COJEH C KHUCIOTaMH, C
OCHOBaHUSMU M MEXIy co0oii. Peakumm c ydacTueM KHUCHBIX coyied. [uaponus coliei.
COBMECTHBIN THAPOITHU3.

AM@oTepHble OKCHIBI U THAPOKCUABL. AMdoTepHOCTh. Peakimn aM(OTEpHBIX OKCHAOB B
pacmiaBe. KowmriiekcooOpa3oBanue B pacmiaBax. Peakuuum aM@OTEpHBIX OKCHIOB U
TUIPOKCUIOB B pacTBope. Peakumu coneii MeTaioB, 00pa3yromux aMmpoTepHbIe COSIMHECHHSL.
3HayeHHe KUCIO0THO-OCHOBHBIX PEAKIUi VISl OPraHU3Ma YeI0BeKa.

Bonoponusiii mokazarens (pH). Bydepnas cucrema. 3Hauenus pH >kuakocteir opraHm3ma
yenoBeka B HopMme. bydepHble cuctembl opranusma (THIpokapOOHATHas, TeMOIJIOOMHOBAs,
docdarnas, OenkoBast), UX B3aUMOCBsI3b. bydepHas émMkocTs. HapyrieHrne KucIIoTHO-OCHOBHOTO
COCTOSIHHUSI.

OKHCIUTE/JbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. JjekTpou3. CreneHb  OKUCICHUS.
Knaccudukanus OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. BrnusHue cpeasl pacTBopa Ha
MPOTEKAHUE OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakinii. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
peaklMM ¢ y4aCTHUEM JIBYX BOCCTAHOBUTEJIEH WJIM JIBYX OKHCIUTENEH. DIEKTPOJIU3 PaCIIaBOB U
pacTBOPOB COJIEH.

CTpoeHne KOMILIEKCHBIX coeIuHeHMi. J[OHOpHO-aKIENTOPHBIII MeXaHU3MOOpa30BaHUS
KOMIUIEKCHBIX coeauHeHuid. [lenTpanbHblii aToM. BHYyTpeHHss KoopauHamMoHHas cdepa.
Jlurangpl: MOHOJEHTaTHBIC, OWJIEHTaTHBIC, NOJUACHTATHbIC. BHEWIHSAsS KOOpAWHAIIMOHHAS
chepa. IlpaBunma Ha3BaHMs KOMIUIEKCHOW dactunbl. Hazanust surannoB. [lpaBuia
HOMEHKJIATYpPHI. [Nonusnepusie KOMILJIEKCBI. MakpouuKIn4ecKue KOMILJIEKCBI.
Koopaunanuronnoe uncio. Kondurypaiys KOMIIEKCHBIX COSTUHEHH.

Hemoncmpayuu. dusznyeckue CBOWCTBA OKCUAOB, KHUCIOT, OCHOBaHMM, coied. H3yueHue
ANEKTPONPOBOJHOCTH pacTBOpOB. Peakuuss HelTpann3auuu. Peakuumu KHUCIBIX COJIEH C
Metauiamu. [loayueHrne KOMIUIEKCHBIX COJIEH.

Jlabopamopnuie onvimer. 1. CoBMeCTHbIN ruponus. 2. BausHue u3MeHeHus! TeMIepaTrypbl Ha
CMEUIECHUE PABHOBECUS THAPOIIH3A.

Ilpakmuueckue pabomet. 1. I'unponus coneit. 2. [ MAPOKCOKOMITIEKCH METAJIOB.

Tema 4. Xummus 371eMeHTOB

Bbuorennsie 3iementsl. Kinaccupukanusi 31emenToB. buorennsie snemeHThl. OpraHOTEHBI.
DneMeHThl JNeKTponuTHOro (oHa. Mukposnementsl. Kiaccupukanuss OHOTEHHBIX 7S
opranu3ma uyenoBeka. OOmiasi XxapakTepucThka S- aneMeHToB. OOIIas XapakTepUCTHKA p-
3JIeMEHTOB. MaKcuMalbHble M MHUHUMAJbHbIE 3HAUYEHMSI CTEIEHEW OKUCIEHUs P-3JIEMEHTOB
2—4-r0 MepuoJI0B C MpUMepaMu OMHAPHBIX coeanHeHni. O0MIas XapakTepucTuka d-31eMEeHTOB.
CreneHr OKHCICHHUS OMOJIOTHYECKH BaXKHBIX (-32JIEMEHTOB B COSIMHEHHUSIX.

Bomopon wu kucaopoa. Bopopon. OKHCIMTENBHO-BOCCTAHOBUTEIbHAS  JIBOMCTBEHHOCTh
Bojopona. [mapunaelr MertamnoB. Kwucmopon. AummorpomHble MOAUGUKANMKA — KHCIOPOJA.
XuMuyeckue CcBOMCTBa Kuciopona. JlaboparopHuble crnocoObl M MPOMBILIUIEHHBIE CHOCOOBI
MOJIYYeHUS] KUCIOpOoaa. XMMUUYECKHE CBOMCTBA 030HA. KauecTBeHHas peakius Ha 030H. Boaa u
nepokcus;  Boaopona.  OKHCIUTEThHO-BOCCTAHOBHUTENIbHAS  JIBOMCTBEHHOCTh  MEPOKCH]IA
BOJIOpOAA.

OKHUCIHTENTbHO-BOCCTAHOBUTENBHBIE PEAKIIMA C y4acTHEM TIEPOKCHAAa BOAOPOAAa B Pa3HBIX
cpenax.

Ianorenpl. OOm@as xapakTepuUCTHKa H (PU3NUECKHE CBONCTBA. XHWMHUYECKHE CBOMCTBA
rasioreHoB. JlabopaTropHble CcHoOcOObI TMONy4eHHUs TanoreHoB. OKHCIHTENbHAs CIIOCOOHOCTH



rajoreHoB. JlucrnponopuuoHUpoBaHUE TalOreHoB. Du3znueckne M XUMHUYECKHME CBOMCTBA
rajioreHoBoIoposiIoB. (OcoOeHHBIE CBOWCTBA (TOPOBOMOPOIHON KHUCTOTHL. KadecTBeHHBIE
peaxkiuu Ha HOHBI rajioreHoB. Kucnopoacoaepxaiiyue coelMHEHUs TaJlOreHOB. XJI0pHOBAaTUCTas
KHuciIoTa. XJIOpUCTas KUCIOTAa. XJIOPHOBATash KHUCIOTA. XJIOpHAs KHUCIOTA. [ MIIOXJIOPUTBHL.
Xnopursl. Xnopatsl. [lepxioparsl. [IppumeHeHne raloreHoB 1 UX BaKHEUIIUX COCIUHEHUN.
Cepa. XapakTepuCTHKa 3JIEMEHTa U MPOCTOro BewiectBa. Haxoxnenune B npupoze. dioranusi.
AnnoTponHble MOAM(UKALMK Cepbl: poMOMWYecKas cepa, MOHOKIMHHAs cepa. XHUMHUYECKHe
cBoiictBa cepbl. CepoBomopoa. XHUMHYECKHE CBOWMCTBa cepoBojaopoaa. CepoBoaopoaHas
KuciaoTa. XHMHMUYECKHE CBOWCTBA CepoBOAOpOogHONW Kuciaorel. CepoBogopon. dusnueckue
CBOMCTBa cepoBoAopoa. BoccranoBUTENbHBIE CBOKCTBA cepoBofopoaa. KauecTBeHHas peakius
Ha cepoBojopoa u cynbuabl. CTpoeHue mMonekynsl okcuaa cepbi(1V). dusndeckne CBONCTBA,
MoJIydeHUE W XuMHueckue cBoicTBa okcuma cepbi(IV). CroiictBa cynbhuToB. KauecTBeHHas
peakuus Ha cynbdur-uoH. llpumenenue oxcuma cepbi(IV) m conell CepHUCTON KHCIOTHI.
CoenuHenust cepsl co creneHblo okuciaeHus +6. Oxcupn cepoi(VI), ero croiictBa. CepHas
kuciaota. OKHUCIUTENbHbIE CBOWCTBA pa30aBICHHONW M KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
ITonyuenue

cepHOW KHCIOTHL. OKHCIUTEIbHBIE CBOICTBA CyibdatoB. Pasnoxenue cynbdpatoB. OcHOBHBIE
AHAIUTUYECKUE PEAKIMH, MPUMEHSIONHecs Il OOHApYXEHHsI CEepOCOIepKAIlUX aHUOHOB.
[Ipumenenue cynbdaTos.

A3ot u docdop. Obmas xapakrepuctuka 3meMeHToB V A-rpynmbl. Ousnueckue U XUMHYECKUe
cBoiictBa a3zota. [lomyuenue u npumenenue azora. CoeMHEHMSI a30Ta CO CTENEHbIO OKUCICHUS
—-3. AMMuak, ero (u3nueckue U XUMHUYECKHUE CBOMCTBa U mpuMeHeHue. COaM aMMOHHS, HX
cBoiicTBa. KauecTBeHHOe ormpeneneHrue aMMHaka M HOHAa aMMOHUsA. CBOWCTBA HUTPHUIOB.
Oxcupapl azora. A30TUCTast KMCIOTa U HUTPUTHL. A30THas kuciora. OKUCIHUTEIbHBIE CBOMCTBA
pa30aBIICHHOW M KOHIICHTPUPOBAHHOM a30THOM KucnoThl. Hutpatel, ux cBoiictBa. Paznoxxenue
HUTpaToB. [[puMeHeHne HUTPATOB.

CTpoenne W CBOMCTBa MNPOCTHIX BellecTB, 00pa3oBaHHBIX (ochopom. AsuioTponuUs
dochopa. Pasznmuuust B cBoiicTBax Oenoro u kpacHoro (ocdopa. Coeaunenust ¢ocdopa co
creneHblo okucienus —3. @ochuasl meramioB. DocduH, ero corcta. Coenunenus Gpocdopa
co crenenbto okucieHuss +3. Oxcuna ¢ocdopa(lll). dochopucras kucnora. CoennHeHHS
dochopa co crenenbto oxuciaeHus +5. Oxcua ¢ocdopa(V). dDochopuas kucnora, eé
¢u3nueckne, XMMHUYECKHE CBOICTBa, MoiydyeHue, npumeHenue. I[lupodocdopnas kuciora.
[Tomyuenue docdopa. ['anorenuast hochopa(lll). Ianorennast hochopa(V).

Yriepoa U KpeMHHUii. XapakTepUCTHKA 3JIEMEHTOB. AJIOTPONHBIE MOAM(UKALNU Yyriepoja:
rpadur, anmas, xkapOuH, ¢ymiepeHsl. CpaBHeHHE (DU3MUECKHX CBOMICTB aiMasza U rpadura.
XumMHuecKkue CcBoilcTBa Tpadura, Kokca. Peakuuum AuCHpONOpLUOHUMPOBAaHUS rpaduTa.
Kapounpel. Aunerunenunsl. Oxcup yrinepona(ll), ero momydenue, cBoilcTBa U NpPUMEHEHHUE.
Oxcun yranepona(IV), ero »inekTpoHHOE CTpOEHHE, MOJy4YeHHE, CBOWCTBA M IPHUMEHEHHE.
VYronbHast kucinora U e€ coium — KapOOHaThl, THApoKapOoHaThl. CBOMCTBa KapOOHATOB U
runpokapOonaroB. KauecTBeHHast peakiusi Ha kapOoHaT-uoH. Kpucrammuueckas periérka
KpeMHUs. AIoTponus KpeMHus. B3aumoneilcTBHe KpeMHHsI C TMPOCTBIMH M CIIOKHBIMHU
BemecTBaMu. OKHCIUTENbHBIE M BOCCTaHOBUTENbHBIC cBoiicTBa. Oxcupy kpemuus(IV):
HaXOXJEeHWe B IMpHUpojae, XHUMHUYecKue cBoicTBa. KpemHueBbie KuCIOTHL. CHIMKATHL
Cunukarens. ' naponu3 pacTBOPUMBIX CHIIMKATOB.

Mertanabl IA- u IIA-rpynn. llenounsie mMetamnsl. Kondurypauus aromo meramioB [A- u
[IA-rpynn. M3MeHeHne MeTaJUIMYEeCKUX CBOWCTB MO0 rIpymnmne u mnepuonay. Ilpuponnsie
coennHeHuss metaioB [A- u I[A-rpynn. ®usuueckue cBoiicTBa. XHMMHUYECKHE CBOMCTBA:
B3aMMOJEICTBUE C BOJOW, C KHUCIOPOJOM M  JIPYTMMHM IPOCTBIMH  BEIIECTBAMHU.
[[l€nouyHno3emenpHble  MeTauibl. ['uapuabl MeTamwioB. Awmuabl. OKCHUABI IIEJTOYHBIX H
HIETOYHO3EMENBHBIX METAJNIOB, UX CBOMCTBA. | MAPOKCHIBI IIENOYHBIX U IIETOYHO3EMEIBHBIX
MeTaJlJIoB, UX cBoiicTBa. Ilepokcuabl M HaANEPOKCHIbI IIEIOYHBIX M IIETOYHO3EMENbHBIX



METaJIOB, UX CBOMCTBa W mpumeHeHue. KECTKOoCTh BoJbl. OKpalllvBaHUE IJIAMEHH HOHAMU
MetaiioB [A- u IIA-rpynn. buonorndeckoe 3HaueHUE HATPUsI, Kajaus U MarHusl.

Amomununii. Haxoxnenwe B mpupoje. DieKTpoHHas KoHurypamus aroma. dusnueckue
CBOMCTBAa. XHMMHMYECKHE CBOMCTBA: B3aMMOJCHCTBHE C KHUCIOPOJOM MU APYTMMHU IPOCTBIMHU
BEILECTBAMM, BOJIOM, pACTBOPAMHU COJIEH, pacIljlaBaMH M pacTBOpPaMU LIEJI0YEH, TACCUBUPOBAHUE
KOHLICHTPUPOBAaHHBIMM CEPHOM W a30THOW kuciaoramu. OKCHZA aTOMHUHMS. AJIOMUHATHI.
TerparunpoxcoantoMuHaThl. B3aumozeiicTBre okcua alfOMUHNS ¢ OKCUAAMHU, THIPOKCUIaMU U
kapOoHaTamu MeTaiuioB IA- u [TA-rpynm. ['uapokcu amtoMUHUS, €ro MOJIyYeHHE, CBOMCTBA U
IIPUMEHEHUE.

XpoM. XpoM, HaXOKJEHHE B MPHUPOJE, CTPOCHUE aTOMa, CTENEHU OKHCICHUS, (pU3NYECKUE U
XUMHYECKHE CBOMCTBA. [laccuBUpOBaHNE KOHLIIEHTPUPOBAHHBIMUA CEPHOM U a30THOW KUCJIOTAMH,
«mapckoit Boakouy. Ilpumenenme. Oxcuasl xpoma. Comm xpoma(lll). XpomoBas kuciora.
HuxpomoBas kucinora. Xpomatbl. Juxpomatsl. Comu xpoma(V'I). Meauko-Ouomoruaeckoe
3HAUYE€HHUE COCAMHEHUHN XpoMa.

Coenunenusi mapranna. CreneHu okucieHus mapranua. Oxkcun uruapokcun mapranua(ll).
Oxkcupn mapranna(I1V). Manranarsl. [lepmanranatsl. buonornyeckoe 3HaueHHuE Maprasiia.
Kenezo. Haxoxnenune B mpupoae. DIEKTpOHHAs KoH(puUrypamus xene3a. PuU3MUECKUE H
XUMHUYECKHe cBoiicTBa. [laccuBupoBaHNe KOHUEHTPUPOBAHHBIMUA CEPHOM U a30THOW KUCJIOTAMH.
Oxkcuppl xene3a. ['mapokcuabl xenes3a, ux cBoiictBa u nonydenue. Coenunenus xenesa(ll) u
xkene3a(lll). KauecTBeHHBIC peakMy Ha HWOHBI Fe** u Fe**. JlomeHHbie mponiecchl. Depparsl.
Kene3zo — GuoreHHsbI 1eMeHT. Meauko-01oIornuecKoe 3HaueHue Keses3a.

Menb. Menp, HaxoXJeHHE B MPHUPOJAE, CTPOCHHE aTOMa, CTENEHH OKUCICHUS, (U3HUECKUue U
xumuueckue cpoictBa. Ilpumenenue. Oxcupn wmenu(l). Cpemnme comu menu(l). Peakuuun
koMmrIuiekcooOpazoanus Meau(l). Oxcun meau(1l). I'mapoxcun meau(Il). KauecTBennas peakius
na nous Cu”*. Meab — GHOTCHHBIH H1eMeHT. MeIrKo-6GHONOrHYecKoe 3HAYCHHE MEJIH.
Cepedpo. Cepebpo, ¢Qusuyeckue u xumuueckue cBoiictBa. Oxcupa cepebpa(l). Peakuuu
KoMIuiekcooOpaszoBanus cepedpa(l). Hurpar cepebpa — peaktuB Ha womnl Cl, Br, I
[TpumeHnenue cepebpa 1 ero coeTMHEHUH.

Huuk. HaxoxneHue B MNpupoae, CTPOEHUE aTOMa, CTENEHM OKHCICHHUS, (U3NYECKUue U
xumudeckne cBoiictBa. [Ipumenenune. AMMOTEpPHOCTh OKCHUIA M THAPOKCHAA LWHKA. Peakuuu
KOMIUIEKCO0Opa3oBaHusi IMHKA. [{uHK — MuKposnemeHT. Meanko-01MoJoruyeckoe 3HaueHHe
LWHKA.

Jemoncmpayuu. Paznoxenune HuTpatoB. O0pasiibl rajoreHoB. [lonydyeHue rajoreHos.
Jlabopamopnvie onvimpl. 3. OKUCINTENBHO-BOCCTAHOBUTENIbHAS JABOWCTBEHHOCTh MEPOKCHIA
Boziopoia. 4. Paznoxenue mepokcuaa BOAOpOAA TMOA JeHCTBHEM Kartanasbl. 5. OkucieHue
OpoMua- M MOIUA-MOHOB. 6. PactBopumocTh mona. 7. JlucnpomopuuoHHMpOBaHUE HoOJA. 8.
HucnponioprimonupoBanue cepol. 9. [Monyduenue cepuuctoir kuciothl. 10. KucioTHo-ocHOBHBIE
CBOICTBA CEpPHHUCTOM KHUCIOTBI M €€ coieil. 11. BoccraHoBUTENBbHBIE CBOMCTBA CEPHUCTOU
kucnotel. 12. [lomydenue cynbura Oapusi (KauecTBEHHas peakuus Ha CyiIb(QUT-UOH). 13.
KavectBennass peakuuss Ha cynbdar-uoH. 14. Ilomydenue xsopuaa ammonwus. 15. CoiicTBa
xjopuaa aMMoHHS. 16. OKMUCIUTETbHO-BOCCTAHOBUTENbHAS TBOMCTBEHHOCTh HUTPUT-HOHA. 17.
OxucnuTenbHas CIOCOOHOCTh HUTpPAT-MOHA B IIENOYHOM pacTBope. 18. M3yuenue ycimoBuit
obpazoBanust pocharoB kameius. 19. [lomydenune yraekucinoro raza. 20. KuciorHo-ocHOBHBIE
CBOICTBA YroJbHOM KHCIOTBI M €€ coneidl. 21. B3aumopneilcTBHME YrojlbHOM KHCIOTBHI C
kapOoHaTOM Kanmblus. 22. Pa3pymeHue TUApOKCOKOMIUIEKCOB METAUIOB TOJA JICHCTBHEM
yraekucioro rasza. 23. COBMECTHBIA THAPOJIIA3 HMOHOB AaMMOHHMS M CHJIMKaT-HOHOB. 24.
B3anMopeiicTBue yroibHOW KUCIIOTHI C CHIMKATOM HaTpus. 25. KadecTBeHHas peakuus Ha HOH
Mmaraus. 26. KauecTBenHas peakiusi Ha MOH Kanblus. 27. KauecTBeHHas peakiusi Ha MOH Oapusl.
28. PacTtBOopeHune  amOMHUHMSL B KUCIOTax HW  Imienoyax. 29.  BsaummojeicTBue
TETParuAPOKCOATIOMUHAT-HOHA ¢ noHaMmu amomMuHus. 30. B3aumopeiictBue comneit xpoma(Ill) ¢
ammuakoM u 1mEnounto. 31. Oxucnenue coeamHenuit xpoma(lll) B memnounoit cpeme. 32.
N3ydeHne paBHOBeCHs JUXpOMAaT—XpoMaT B BOIHOU cpene. 33. BoccTaHOBIEHHE COEMHEHUN



xpoma(VI) B xucnoit cpene. 34. Ilonyuenue rugpoxcuna mapranua(ll) u ero oxucnenue. 35.
OxkucnurenbHpie cBoiicTBa okcuaa mapranma(lV). 36. Ilonyuenue ruapokcumoB sxenesa. 37.
KauecTBeHHas peakuus Ha HOH XKees3a Fe”. 38. KauecTBeHHbIC peakIuu Ha MOH JKeje3a Fe¥".
39. OtHomenue Meau K aectBuio KucioT. 40. [lonydeHue rugpokcuga 1 aMMHUHOKOMILIEKCA
menu(Il). 41. Paspymenue ammunokomiuiekca menu(Il). 42. OxucnurtenbHbIE CIIOCOOHOCTH
coemuaeHuit meau(Il). 43. Ilomydenme ammmHokomruiekca meau(l) m ero oxucienue. 44.
PactBopenue 1uHka B kucioTax u menoydax. 45. O06pa3zoBaHue ruJpoKCO- U aMMUHOKOMILJIEKCA
LUHKA.

Ilpakmuueckue padomwr. 3. Ilonyuenue Bojmopona u kuciopona. 4. CBoiicTBa TajJOTreHH]I-
noHoB. CBolicTBa nozaa. 5. CBoiicTBa cepbl U €€ coequHenuil. 6. [lonyyenue azota u aMMHaka.
CaoticTBa coeauHeHuii azota u (ocdopa. 7. CBoicTBa COCMMHEHUN yriiepoja U KpeMHus. 8.
N3ydenune kauecTBEHHBIX peakiuii HOHOB MeTalIoB [A- u I[A-rpynm. 9. CpoiicTBa amOMUHHUS.
10. CgoiictBa coenunenuit xpoma. 11. Ilomyuenue u cBoiicTBa COeIMHEHMN MapraHia. 12.
[Tonydyenne u cBoiicTBa coeauHeHuil xene3a. 13. CpoiicTBa Menu W e€ coenuHeHuiud. 14.
CBoiicTBa IIMHKA U €r0 coequHeHui. 15. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4.



TemaTnueckoe [IaHUPOBAHUC 1O MHOPCAMETY COCTABJICHO C Y4YCTOM IMCJICBBIX

OpPUEHTHPOB U KoMrnoHeHTa Paboueit nporpammel Bociutanust MBOY COILI Ne4 1.

Kuacc \ Paznen

KommnoneHnT pa6o4eii mporpaMmMbl BOCIIUTAHUS

10 kaace

10

Tema 1. OcHOBHEIE
TEOPETHUUECKUE
MOJIOKECHUS
OPraHU4YeCKOM XUMHH

®opMupOBaHHNe NATPHOTHYECKOT0 BOCIIUTAHMA:
3HATH/MIOHUMATB/YMeTh ONpPeeJsiTh!

- CTAaHOBJIEHUE OPraHMYECKON XUMUM KaK HayKH;

- POJIb OTE€YECTBEHHBIX YUEHBIX B Pa3BUTUU OPTaHUYECKON
xumun(A.M.ByTiepoB)

®opMHpoBaHNe HAYYHOT0 MUPOBO33PEHHS:

- OOBACHATH NPUUUHBI MHOT000pa3Hs OpraHu4eCcKUX
BEUIECTB.

Tema 2. YrieBogopoibl

®opMHpOBaHNEe YIKOHOMUYECKHX 3HAHMIA:
3HATH/MOHUMATH/YyMeTh XapaKTepu30BaTh.

- COCTaB U OCHOBHbIE HAalPaBJICHUS HCIIOJIb30BAaHUS U
nepepadoTKU HEPTH U IPUPOIHOTO Ta3a;

- yCTaHaBJIMBATh 3aBUCUMOCTb MEX]ly 00beMaMu J00bIYU
NpUPOAHOTO ra3a u HepTH B PO u GromkeTom.
®opMHpOBaHNeE IKOJTOTHYECKUX 3HAHMI:
3HATH/MOHUMATB/YMeETh ONpPeNeJsiTh!

- IpaBUJIa FKOJIOTHYECKH TPAMOTHOI'O MIOBEACHUS U
0e30macHOTo 0OpaIeHus ¢ IPUPOAHBIM ra30M U
HeTeNnpoayKTaMH B OBITY U Ha IPOU3BOJICTBE;

- DKOJIOTHYECKHE TTOCIIEACTBHSI pa3uBa HEPTH U CIIOCOOBI
OOpBOBI C HUMH.

@®opMHpoBaHUe HPABCTBEHHOI'0 BOCIIUTAHUS:
3HATH/MIOHMMATB/YMeETh ONPeNeJsATh!

- B3aUMOCBSI3b MEX/ly U3y4aeMbIM MaTEpUaJIOM U Oyaymieit
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

®opMHpoBaHUe NATPHOTUYECKOT0 BOCIIMTAHUSA:

- POJIb OTE€YECTBEHHBIX YUEHBIX B PA3BUTUN OPTaHUYECKOU
xumun (M.I'. Kyuepos, H.JI. 3enunckuit).

Tema 3.
Kucnopoaconep:xarme
OpraHUYECcKUe
COCIMHECHHUS

®opMUpOBaHMEe HAYYHOI0O MUPOBO33PEeHUSI:
3HATH/MIOHUMATH/YMeTh ONpPeeJsiTh!

- OObsiCHEHHE MaTepHaIbHOTO €IMHCTBA BEIIECTB PUPOIbI
IyTE€M YCTAHOBJICHUSI TEHETUUECKOH CBSI3U MEX/y KilaccaMu
OpPraHMYECKUX BEILECTB.

- YCTaHABIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXTY
CTPOEHHUEM, CBOMCTBaMU M MIPUMEHEHHEM OPTaHUYECKUX
BEIIIECTB.

®opMHUpOBaHHE IKOJOTHYECKUX 3HAHUH:
3HATH/MOHUMATH/YMeEThb ONpPeleJsiTh!

- IpaBUJIa FKOJIOTUYECKU TPAMOTHOTO M 0€3011acHOIr0
oOpallleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMH,
CMC B OBITY M OKpY>Katollei cpee;

- IpaBWJIa TEXHUKHU 0€30MaCHOCTHU P BHIMOIHEHUH
NPAaKTUYECKUX paboT ¢ 1eNbIo (OPpMUPOBAHUS OEPEKHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIHX.




®opMuUpOBaHME BAJIEOJOTHYECKUX 3HAHUI:
- PackpbIBaTh poJIb YIIIEBOJOB B KU3HEACATEIBHOCTH
OpraHU3MOB.

Tewma 4.
A3oTtocoaep:xaiiue
OpraHuyecKue
COCJIMHEHHUSI.
I'etepodyHKIIOHATILHEIE
COCANHCHUA

®opMHUpPOBaAHME HAYYHOI0 MUPOBO33PEHUS:
3HATH/MIOHNMATB/YMeTh ONpPeeJsiTh!

- MaTepUaIbHOE €IMHCTBO BEIECTB IPUPOJIBI TyTEM
YCTaHOBJICHUS] TEHETHUECKOM CBSI3U MEXKy KilaccaMmu
OpPraHMYECKHUX BEIIECTB.

- TPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY CTPOCHHUEM,
CBOMCTBaMH Y IPUMEHEHUEM OPTaHUYECKUX BEIIECTB.
®opMupoBaHHE NATPHOTHYECKOT0 BOCIMTAHUS:
3HaTh/IOHUMATD/ .

- pOJIb OT€YECTBEHHBIX YUEHBIX B PA3BUTHHI
AHWJIMHOKPACOYHOH U (hapMaIeBTUIECKON
npombinuieHHocTd. (H.H.3unun)

@®opMuUpOBaHKE BAJIEOJOTHYECKUX 3HAHUI:
3HaTh/MOHUMATD/.

- OMoONOrMYecKyro poiib aMuHokucIoT, 6enkos, JIHK, PHK.
dopMHUpOBaHUE IKOJOTHYECKUX 3HAHMIA:
3HaTh/MOHMMATB/YMeETh ONpee/siTh:

- MpaBUJIa YKOJOTUYECKHU IPAMOTHOTO U O€3011aCHOTO
oOpalleHus ¢ TOPIOYUMHU U TOKCHYHBIMH BEIICCTBAMU B
OBITY M OKpY>KaroIIeH cpee.

Tema 5. Xumnsg
MIPUPOTHBIX
COETUHEHUN

@®opMupOBaHMe BA1€0JOTHYECKUX 3HAHUIA:
3HATH/MOHMMATB/YMeTh ONpPeeJsiTh!

- 6I/IOJIOFI/I'-ICCKYIO POJIb BUTAMHWHOB U UX 3HAYCHHUC JJIA
COXpaHEHHUs 3/10pOBbs YeJIOBEKa, 3HaUeHHE (DEPMEHTOB ISl
JKU3HEJEATEIIBHOCTH KUBBIX OPIraHU3MOB.
®opMupoBaHUe IKOJIOTHUECKUX 3HAHUI:
3HATH/MIOHMMATB/yMeETh ONPeNeAATh!

- POJIb JIEKAPCTB U HOPMBI IKOJIOTMUECKOTO U 0€3011acCHOro
oOpaleHus ¢ JIEKapCTBEHHBIMU MpernapaTaMu.
®opMHpoBaHUe HPABCTBEHHOI'0 BOCIIUTAHUSA:
3HaTH/MOHUMATH/(POPMHPOBATH!

- BHyTpEeHHEE yOekKAeHUE O HEIPUEMIIEMOCTH
ynoTpebIeHHsI HAPKOTHYECKUX CPEJICTB.

11 kaacce

11

Tema 1. Ctpoenue
BelIeCTBa

P®opMHpOBaHHE HAYYHOT'0 MHUPOBO33PCHUS:
3HATH/MIOHUMATH/YMeETh ONpPeeJfiTh!

- IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy XUMUYECKOU
CBS3bI10, TUIIOM KPUCTAJUIMYECKOMN pemIETKN COeAMHEHUH, UX
(GU3NUECKUMU U XMMUYECKHMHU CBOWCTBAMH;
®opMupoBaHue BaJ1€0JOrHYeCKUX 3HAHMIA:
3HATH/MIOHUMATD/:

- OMOJIOTUYECKYIO POJIb BOJIbI, KOJUIOUIAHBIX CUCTEM B
JKU3HU 4EJI0BEKA;

D®opMUpPOBaHME IKOHOMUYECKUX 3HAHUI:
3HATH/MIOHNMATB/yMeTh ONPeNeJIsiTh!

- IPUMEHEHHUE BOJIbI B IPOMBIIIJIEHHOCTH, CETbCKOM
XO03UCTBE, OBITY U U OCBETUTH BOIIPOC O HEOOXOTUMOCTH
cOeperxeHHs BOAHBIX PECYpPCOB.




@®opMUpPOBaHME IKOJOTHYECCKUX 3HAHUI:
3HATH/MOHUMATB/YMeTh ONpPeNeJsiTh!

- IPUYUHY BO3ZHUKHOBEHUS MApHUKOBOTO 3¢ deKTa u ero
BO3MOJKHBIE TTOCIIE/ICTBUS;

- 9KOJIOTMYECKH IPaMOTHOE IIOBEJICHUE B OBITY U
OKpY’Kalolleu cperie.

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
IIPOTEKAHUs PEaKLIUM

®opMupoBaHUe IKOHOMHYECKUX 3HAHUM !
3HATH/IOHUMATH/YMETh ONPEAeJSATh.

-yCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKuy U CMEUICHUS] XUMUYECKOTO PAaBHOBECHSI OT
pa3IUYHBIX (PAKTOPOB C IEIBIO OMPEACIICHUS ONTUMATBHBIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

- IPUMEHEHHE IEKTPOJIN3a B IPOMBIIIJIEHHOCTH.
®opMuUpOBaHME BAJIEOJOTHYECKUX 3HAHUI:
3HATH/MOHUMATB/YMeTh ONpPeleJsiTh!

- 3HAYEHHE MPOIECCOB TUAPOIIN3A 11 OOMEHHBIX
IIPOLIECCOB, KOTOPBIE JIEKAT B OCHOBE )KU3HEAEATEIbHOCTU
JKUBBIX OPraHU3MOB.

Tema 3. BertectBa u
OCHOBHBIE THIIBI KX
B3aUMOIEHUCTBUS

®opMupoBaHUEe HAYYHOT'0 MHMPOBO33PEHUS:
3HaTh/MOHMMATB/yMeETh ONpee/siTh.

- MaTepUaJIbHOE €JUHCTBO BELIECTB PUPOIbI IyTEM
COCTaBIICHUS TEHETUYECKUX PSI0B HEMETAIIIIOB.
®opMupoBaHue IKOHOMHYECKUX 3HAHUM !
3HaTh/MIOHUMATB/YMeETh ONpee/siTh.

- BUJIbl METAJUTYPrUH, PAllMOHAIbHOM HCIIOJIb30BaHUU
METAJIJIOB, O CIIOCO0AaX 3alUThl METANIOB OT KOPPO3UH.

- Pemenue 3a1a4 ¢ mpou3BOICTBEHHBIM COIEPKAHUEM.
DopMHUpPOBaHKE IKOJOTHYCCKUX 3HAHUM:
3HATH/MIOHUMATH/YMeTh ONpPeeJsiTh!

- YYBCTBO OTBETCTBEHHOCTH 32 IPUMEHEHHUE MOTYyYEHHBIX
3HAaHUN U YMEHHW, TIO3UTUBHOW POJIM XUMUU B KU3HU
COBPEMEHHOT0 0011ecTBa, HEOOXOJUMOCTH XUMUYECKH
rPaMOTHOI'O OTHOIIEHMSI K CBOEMY 3/10POBbIO U
OKpYXKarollleu cpee;

- BJIQ/IETh MPABWJIAMU U TIpUEMaMu 0€301acHOM paboThI ¢
XUMHUYECKMMHU BELIECTBAMH U JJaOOPaTOPHBIM
000py/I0BaHUEM.

Tema 4. Xumus
JJIEMEHTOB

PopMHpOBaHHE HAYYHOT'O0 MHUPOBO33PCHHS:
3HATH/MIOHUMATH/YMeTh ONpPeeJsiTh!

-3HAaKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKA 111 OTOOPaKEHUS
cocraBa (xumMuuyeckue GopMyJsibl) U CBOMCTB (XUMHUYECKHE
YpaBHEHMsI) BEILIECTB;

-IPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX/1y CTPOCHHEM aTOMa,
XUMHYECKOHN CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PEIIETKU
HJIEMEHTOB M UX COCTUHEHUH, UX (DU3NUECKUMHU U
XUMHUYECKHUMH CBONCTBaMHU.

®opmMupoBaHUe BAJICOJOTHYECKUX 3HAHUM:
3HATH/MIOHUMATD:

- 3HAUEHUE JIEMEHTOB ISl )KUBBIX OpPraHU3MOB;

- OCHOBBI 3JJOPOBOT0 00pa3a KU3HHU.




®opMHUpPOBaHUE IKOJOTHYECKUX 3HAHMI:
3HATH/IOHUMATH/YMETh NIPUMEHSTD!

- IpaBUJIa TEXHUKU OE30MACHOCTH NP BBINOJIHEHUH
MPAKTUYECKHUX padoT ¢ 11ebi0 (popMHUpOBaHUS OEPEKHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U 3/10POBbIO OKPYKAOLIHX.
- IpOOJIEMBbI OXPAaHbI OKPY>KAIOIIEH Cpefibl, CBS3aHHBIX C
XMMHUYECKUM ITPOU3BOJICTBOM.




