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IInanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

OcBoeHue  mporpaMmbl 0O  XUMHUHM B CpPEIHEH  MIKOJIE
MpeayCMaTpPUBAECT JOCTHUKEHUECIIENY IOIUXAUYHOCIHBbIXPE3)IbMAMO8:

1. I'paxxaaHCKOro BOCIMTAHUS

MPEJICTABJICHHS O COLMAIbHBIX HOPMAaX U MPABUJIAX MEXKINYHOCTHBIX OTHOIIEHUM
B KOJUICKTHBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUYECKOM M JAPYruX BHUAAX ACSATEIbHOCTH;
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH TIPH BBHITIOJHEHUN
y4eOHBIX, TMO3HABATEIbHBIX 3aJ/1ay, BBIMOJHEHUM XHMHUYECKHX SKCIEPUMEHTOB,
CO3/JaHUM  y4EOHBIX TMPOEKTOB, CTPEMJICHUSI K B3aUMONOHHMMA-HUIO U
B3aMMOTIOMOIIIM B MIPOLIECCe ITON Y4EOHOU JESITeIbHOCTH; TOTOBHOCTU OLICHUBATh
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

2. IlarpuoTrHveckoro BOCHUTAHMA HW (GOPMHPOBAHHMA  POCCHICKOM
HICHTUYHOCTH:

LIEHHOCTHOTO OTHOWLICHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HAacCJICMI0, IIOHMMAaHHs 3HA4YCHHS XHMHYECKOW HAayKH B JKH3HU
COBPEMEHHOI0 OO0IIECTBA, CIIOCOOHOCTH BIIAJETh AOCTOBEPHOM MH(poOpManuen o
NEPENOBbIX JOCTHXKEHHSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

3.JlyXOBHOI0 M HPABCTBEHHOI0 BOCIHUTAHUA JieTeld HA OCHOBE POCCUICKHX
TPAAMLIMOHHBIX HEHHOCTEH:

HPABCTBEHHOI'O CO3HAHUS U MOBEICHMSI HA OCHOBE YCBOEHHUS OOIIEUYEIIOBEUECKHX
LIEHHOCTEM, TOJEPAHTHOI'O CO3HAHMS W IIOBEJICHHA B IOJUKYJIBTYPHOM MUDE,
TOTOBHOCTH M CHOCOOHOCTH BECTH JIMAJOr C JPYTMMH JIIOJIbMHU, JOCTUTAaTh B HEM
B3aMMOIIOHMMAHHUS, HAXOAUTh OOIIME LENU U COTPYAHUYATH IS UX JTOCTHIKEHUS;
INPUHATUS TYMAaHHCTHYECKMX LIEHHOCTEH, OCO3HAaHHOIO, YBAXKHUTEIBHOIO U
IOOpOXKENATEebHOTO  OTHOLIEHUS K JAPYrOMYy 4ElOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO; CIHOCOOHOCTH K COINEPEKUBAHMIO; MMO3UTUBHOTO OTHOLIEHMS K
JHOJM, B TOM YHUCJE K JUIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3[0POBbSI U
WHBAJIMJAM; BBIPA)KEHHOM B TMOBEACHUM HPABCTBEHHOW IMO3HMIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY n100pa, HPaBCTBEHHOI'O CO3HAHUA U
MOBEJCHUS HA OCHOBE YCBOCHMS OOIICUETIOBEYECKUX IEHHOCTENW U HPABCTBEHHBIX
YyBCTB (Y€cTH, [0Jira, CHOPABEAJIMBOCTH, MUJIOCEPIUs U JIPYKET00us);
TOTOBHOCTh U CITIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUHM C OOIIEYETOBEYECKMMH LIEHHOCTSIMH WU HJeallaMd TPa)JIaHCKOTrO
o011ecTBa; KOMIIETEHIIMM COTPYIHUYECTBA CO CBEPCTHUKAMH, JE€THbMHU MIIAAIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEIbHOW, OOILECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEI0BATENBCKON, MPOEKTHOM U IPYTUX BHUJAX JESITEIBHOCTH; OTBETCTBEHHOIO



OTHOHICHHA K CO3JaHWK0 CCMbHW HAa OCHOBC OCO3HAHHOI'O IPHUHATHA HeHHOCTeﬁ
CEMEHUHOM KH3HH, ITOJIOXUTCIBHOI'O 06p333. CCMbHU, POAUTCIILCTBA (OTHOBCTBa 141
MaTepI/IHCTBa), HHTCPHUOPU3ALIUU TPAAUTUOHHBIX CEMEHHBIX HGHHOCTGﬁ.

4.Ilpnobmennst JeTed K KYJbTYPHOMY Hacjaeaui0 (3CTETHYECKOro
BOCIIMTAHHUSA):

ACTETUYECKOTO OTHOUIECHUSI K MHPY; ICTETUYECKOIO0 CO3HAHMS 4Yepe3 OCBOCHHUE
XyJI0’)KECTBEHHOTO Hacieaus: HapoaoB Poccun u Mupa, TBOPUECKON AESTEILHOCTH
ACTETUYECKOTO  XapakTepa,;  CHOCOOHOCTHM  TOHUMATh  XYJ0>KECTBEHHbIC
MPOU3BEACHUS, OTPAXKAIONIUE pa3HbIE HATHOKYJIBTYPHBIC TpPAJAUIMU; OCHOB
XYJ0KECTBEHHOM KYJbTYpbl OOYyYalOIIMXCA KaK YacTU WX OOmIed TyXOBHOM
KyJbTYpBI, KaK 0CO0OOro crocoda IMO3HAaHMS KU3HU U CPEICTBa OpraHu3aluu
OOIIEHUS; ICTETUYECKOT0, IMOIIMOHAIBHO-IIEHHOCTHOTO BUJECHUSI OKPYKAIOIIETO
MHpa; CHOCOOHOCTM K  DMOILMOHAIBHO-IIEHHOCTHOMY  OCBOEHHUIO  MHpAa,
CAMOBBIPDQKEHUIO M OpPUEHTAIlMM B  XYJOKECTBEHHOM U HPaBCTBEHHOM
MPOCTPAHCTBE KYJbTYPhl, YBOKEHUS K HCTOPUM KYJIBTYPhl CBOErO OTEYECTBA,
BBIDQKEHHOM B TOM 4YHCJI€ B MOHUMaHUU KPacoThl 4YEJIOBEKA; MOTPEOHOCTH B
OOILIEHUN C XYJOKECTBEHHBIMU TPOU3BEICHUSIMHU; AKTUBHOTO OTHOILICHUS K
TpaOuUUAM XYJ0KECTBEHHOW KYJBTYpPbl KaK CMBICIOBOM, 3CTETUYECKOU H
JUYHOCTHO-3HAYMMOM LIEHHOCTH; YyBCTBA KPACOThI, YMEHHS BUJIETh, YyBCTBOBATb,
MOHUMATh KPacoTy U Oepeub e€; TOTOBHOCTU K 3CTETUYECKOMY OOYCTPONCTBY
COOCTBEHHOTO ObITA.

S.Jlomynsipu3anuy Hay4YHbIX 3HAHMH cpeau Jaereil (EHHOCTH HAYYHOIO
MO3HAHHUS):

MHPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE W XUMHYECKOW PEaKIuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKA U COCTABJISIFOIIMX
OCHOBY JIJIsl TOHUMAHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CpPENO, O pOJH XUMHUH B TO3HAHUU OTHUX 3aKOHOMEPHOCTEH;
MM03HABATEIbHBIX MOTHBOB, HAMNPAaBJICHHBIX HA TOJYYCHUE HOBBIX 3HAHHUM IO
XUMUHU, HEOOXOJMMBIX Il OOBSICHEHUS HaOIIOJAaeMBIX MPOIECCOB U SIBIICHUM;
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CpPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;, WHTEpeca K OOy4YeHHWIO U TO3HAHUIO, JFOOO3HATEIBHOCTH,
TOTOBHOCTH M  CIIOCOOHOCTH K  CaMOOOpa30BaHHIO,  MPOCKTHOW U
HCCIIEIOBATENIbCKON JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJICHHOCTH U
YpOBHSI 00yUeHHUsI B JaIbHEHIIIEM.

6.®Pu3nuecKoro BOCNUTaHus U (GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI:
OCO3HAHHUs IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,



YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUI M HEMPUSATHUS
BpEHbIX TPUBbIYEK (YMOTPEOJICHHS  aJKOroJyis, HApKOTHUKOB, KypEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

7. TpyaoBoro BoCnuTaHuA U NPoGecCHOHATBLHOT0 CAMOOIIPeaeICHUA:
UHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuil U Tpylda pas3iudyHOro poja,
YBaXEHUE K TPyAYy W pe3ylbTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHsS MPEAMETHBIX 3HAHUM MO0 XUMHH, OCO3HAHHOTO BHIOOpA
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEN;
yCIEeIHON MPOdECCHOHATBHON JEATEIBHOCTH M Pa3BUTHS HEOOXOIUMBIX yMe-
HUIl; TOTOBHOCTH aJTaITUPOBATHCS B MPOPECCHOHATBHON CPEIE;

8. IK0J10rn4ecKoro BOCNUTAHUS

AKOJIOTHYECKH 11€JIECO00Pa3HOI0 OTHOIIEHUS K MPUPOJC KaK UCTOUYHUKY KU3HH Ha
3eMiie, OCHOBE €€ CyYIIECTBOBAaHMS, ITIOHMMAaHUS IIEHHOCTH 370pPOBOTO W
Oe3omacHoro oOpasza >KH3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHUS IIEHHOCTH COOJIIOICHUS
IpaBUJI 0€30MMaCHOTO TTOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIIUsIX,
YIPOKAIOIMINX 30POBBI0 M KU3HU JIIOJICH; CIIOCOOHOCTH MPUMEHSTH 3HAHUS,
MOJy4aeMble TIPU H3YYEHUM XUMHM, JJIs1 PEIICHUS 3a4ad, CBSI3aHHBIX C
OKPY’KAIOIIEN MMPUPOTHON CPENOM, IOBBIIIEHUS YPOBHS DKOJIOTHYECKOUN KYJIbTYPHI,
OCO3HAHUS TJI00AIBHOTO XapaKTepa HKOJOTUUECKUX MPOoOIeM U MyTel UX pelieHus
MOCPEICTBOM  METOAOB  XHWMHH;  JKOJOTHMYECKOTO  MBIIUICHUS, YMEHUA
PYKOBOJICTBOBATbCSI UM B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COIMAJIbHOU
MPaKTHKE.

MeTtanpeaMeTHblIe pe3yJbTATHI

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

YMEHUE CaMOCTOATEIBHO OINPEACNATh IEeTu JACSITCIBHOCTH, IUTAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeILHOCTD, BBIOUPATh Hanboiee 3(PPeKTUBHBIC CITOCOOBI pelleHns YIeOHbIX U
MO3HABATENIbHBIX 3a/a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHUSI HOBBIX 3HAHWHN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX;
OIICHMBATh COOTBETCTBHE MOJYUYEHHOTO PE3yJIbTaTa 3asBICHHOM 1EIH;

YMEHHUE HCIOJIh30BaTh M aHAJIU3UPOBATH KOHTEKCTHI, MpeJjiaraéMple B yCIOBUU
3aJIaHUM.



ITo3naBaTe/bHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

YMEHUE HCIOJIb30BATh NPUEMBI JIOTUYECKOTO MBIIUICHUS P OCBOCHUM 3HAHMIL:
pPacKphIBaTh CMBICI XUMHYECKUX MOHATUHN (BBIIEIATh UX XapaKTEPHbIE PU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH MOHATUSMH), HCIOJIb30BATh MOHATHUS IS
OOBSICHEHHSI OTJCNbHBIX (DAKTOB W SIBJICHUI; BHIOMPATh OCHOBAHUA U KPUTEPHUH
Ui KIacCUpUKAMKM ~ XUMHUYECKMX BEHIECTB M XMUMHYECKUX  PEaKui;
yCTaHaBJIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUs (MHAYKTUBHBIC, IETyKTUBHbIC, N0 aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TPUMEHSATh B TMpOIECCe TMO3HAHUA TMOHATUA (MIpeAMETHBIE U
MeTanpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh IUPOKO MPUMEHSIEMbIE B XMMHH MOJICJIbHBIE MTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUYECKON peakluyu — MPHU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4; ¢ YUYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBIATh U XAPAKTEPU30BATH CYIIECTBEHHbBIE
INPU3HAKK U3Y4YaeMbIX OOBEKTOB — XHMHYECKHMX BEUIECTB U XUMHUYECKHX
peaklnii; BBISIBIATh OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3H U
IPOTUBOPEYHS B M3YYAEMBIX MPOLECCAX U SABIEHUSX; MpeiaraTb KPUTEPHUH IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEHN U MPOTUBOPEUYUI; CAMOCTOSITEILHO BHIOMPATh
croco0 pemieHust yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUaHTOB PEILICHUS,
BbIOMpaTh HamOojee MOAXOMAIIUN € YYETOM CaMOCTOSITENIBHO BBIJEJIEHHBIX
KpUTEPHUEB);

YMEHUE HCIIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHl B KayeCTBE HWHCTPYMEHTA
NO3HAHMs, a TaKkXKe B KaueCTBE OCHOBBI JJs1 (POPMUPOBAHUS TUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpEeTeHNEe ONbITa MO IUIAHUPOBAHWIO, OpPraHU3allMd W  IPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOMoJaTh 3a XOJOM Ipolecca,
CaMOCTOATENBHO MPOTHO3UPOBATh €ro Pe3yJibTar, PopMyIHpoBaTh 000OILIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpojieIaHHoM padboTe;

yMEHUE BBIOMpaTh, AHAIM3UPOBATH M  HMHTEPIPETUPOBATH  MH(OOPMALUIO
pa3IMyYHBIX BUIOB U (HOPM IMpEACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl JIUTepaTypa XUMHUYECKOTO COJEp)KaHHs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa); KPUTUYECKH OLEHUBATh IMPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE NPHUMEHATHh pa3IUyHble METOJbl M 3alpochl MPU IOUCKE M OTOOpe
uHGOPMAIlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA; MPUOOPETEHUE OMbITAa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CUCTEM;
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIOJNB30BaTh M  aHAIM3WpPOBaTH B  Mpollecce  ydeOHOW W
UCCIICIOBATENLCKON NIeATEIPHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIICHHOCTH,
CEIIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHPOTHOM
CpeIbl;

KOMMyHl/IKaTI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHﬂ

YMEHHE 3a/1aBaTh BOIPOCHI (B XOJl¢ AWANOTa W/WIM TUCKYCCHH) IO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYIUpPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHCHUS TIPEJIOKEHHON 3a/1a4H;

MPUOOPETEHUE ONBITA MPE3CHTAUA PE3yJbTaTOB BBHITIOJHEHUS XUMHUYECKOTO
AKCTepUMEHTa (J1a00paTOPHOTO OMbITA, JAOOPATOPHOI pabOTHI MO KUCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TI03HABATEIBLHON U
WCCJICIOBATEIILCKOW JIEATETLHOCTH TIPH PEIICHWH BO3HHUKAIOIMIUX MPOoOJIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIUN (00CYyX)AeHUsI, 0OMEH
MHEHHUSMH, «MO3TOBBI€ IITYpMbI», KOOPJAHHAIMS COBMECTHBIX JIEHCTBUIA,
OTIpEeJICIICHUE KPUTEPUEB 10 OIICHKE KaueCTBA BBHITIOJIHEHHON pabOThI U JIp.);

IIpenmeTHbIe pe3yabTaThl

B pe3yabTaTe u3ydeHusi y4eOHOTo npeamMera «XMMHU» HA YPOBHE CpPeIHEro
0011ero od0pa3oBaHus:

Buvinycknuk na 6azoeom yposene nayuumcs:

— NOHUMamMb XUMUYECKYI0 KapTUHY MHpa KakK COCTABHYIO YacCTb LIEJIOCTHOU
Hay4YHOU KapTHUHBI MUPA;

—  packpvigams  POJib XUMHUM W XMUMHUYECKOrO  IMPOMU3BOJICTBA  KakK
MPOU3BOJIUTEIILHONM CUJIBI COBPEMEHHOT'O O0IIIECTBA;

— gopmynuposams 3HAYCHHE XUMHUH U €€ JOCTIKCHUN B TTOBCETHEBHON KU3HU
YeJIOBEKa;

— ycmauaéaueams B3aMUMOCBSA3U MEXAY XUMHUEH M JIPYTMMHU €CTECTBEHHBIMU
HayKamu;



— @opmynuposams OCHOBHBIE TOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHHS
opraHudeckux coequHeHuid A. M. ByTiepoBa U WILTIOCTPUPOBATh UX MPUMEPAMU
U3 OPraHUYeCKON U HEOPTraHMYECKON XUMUU;

— apeymMeHmuposams YHUBEPCAIbHBIA XapaKTep XUMUYECKUX MOHSTUHN, 3aKOHOB
U TEOpUH JJIsI OPraHUYECKON U HEOPraHUYECKON XUMHUH;

— gpopmynuposams Ilepuonuueckuit 3akon [1. . MeneneeBa u 3aKOHOMEPHOCTH
W3MEHEHU B CTPOCHMHM M CBOMCTBAaX XMMHMUYECKHX 3JIEMEHTOB M 0Opa30BaHHBIX
UMU BellecTB Ha ocHoBe Ilepuoanueckoil cHCTeMbl Kak rpaduyecKoro
otoOpaxkenus [lepuoanueckoro 3akoHa;

— Xapakmepuzoeamuvs- U p-3JEMEHTHI, a TaKXKe JXKEJIe30 MO0 HX TMOJOXKEHUIO B
[Tepuomuueckon cucreme /. 1. Mennaeneena;

—  Kuaccugpuyuposams XUMHUYECKHE CBS3M W KPHUCTAUIMUYECKHE PEHETKH,
OOBSICHATh MEXaHHW3Mbl HX OOpa3oBaHUsS U JIOKA3bIBaTh EIUHYIO IIPUPOIY
XUMHUYECKHUX CBs3eH (KOBAICHTHOM, HOHHOW, METAJNTHYECKOM, BOJIOPOIHOM);

— 00BACHAMD IMPUYINHBL MHOFOO6paBI/IH BCHICCTB, UCIIOJIb3Y: ABJICHUA U30MCPHH,
IrOMOJIOTHUH, AJIJIOTPOIINH,

— Kaaccu@uyupoeams XUMUYECKHE PEAKIIMY B HEOPTaHUUYECKOW U OPraHUYECKOM
XUMHH 110 Pa3InYHBIM OCHOBAHUSIM U YCMAHABIUBAMb CTIEUU(UKY TUIIOB peaKLUi
OT 0011IETO Yepe3 0COOEHHOE K €IMHUYHOMY;

— Xapaxkmepu3zoeams TUAPOIN3 KaK crnenu@uuHbli OOMEHHBIH MpOIECC W
packpviéams €ro PoJib B KUBON U HEKUBOU MPUPOJIE;

—  Xapakmepuzo8ams  DJIEKTPONHM3 KaK  CHCHUDHUYHBIA  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIM MPOIIECC U ONPEIEIISITh €ro MPaKTHYECKOE 3HAUCHUE;

—  Xapakmepu3o6amb KOPPO3HIO METaJIOB Kak OKHCJIUTEIBHO-
BOCCTaHOBUTENBHBIN MPOIIECC U npediazams CIIOCOObI 3alTUThI OT HEE,;

— KJl(JCCU(ﬁMMMpO@CIWlb HCOPIraHNYCCKHEC U OPIraHUYICCKUC BCUICCTBA,

— Xxapakmepu3osams O0IIME XUMHYECKHE CBOWCTBA BAXKHEWUIIHMX KIIACCOB
HEOPTraHMYECKUX H OPraHMYeCKUX COCNWHEHHWH B IUIaHE OT OO0IIero dYepes
0COOEHHOCTH K €IMHUYHOMY;

— UCNnoIb306amb 3HAKOBYIO CHUCTEMY XHMMHUYECKOTO f3bIKa JII OTOOpaKeHUS
cocTaBa (XuMu4deckue (popmMyJsibl) U CBOWCTB (XMMUYECKHE YPABHEHUS) BEIIECTB;



— uUcnoav3oeams TPABWIA W HOPMBI MEXAYHAPOJHOHM HOMEHKIATYphl MAJIs
Ha3BaHUM BELIECTB MO (opMysaM M, HA00OPOT, JIJISi COCTABJICHUS] MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (DOPMYJ COETMHEHUIN MO UX HA3BAHUSIM;

— 3Hamb TPUBUAIBHBIC Ha3BAHUA BAXHEHIINX B OBITOBOM OTHOIICHUH
HCOPTaHUYCCKHUX U OPIraHUYCCKUX BCIICCTB,

— Xapakmepu3o06amb CBOWCTBA, TMOJy4CHUE U MPUMEHEHUE BAKHEUIINX
MpEACTaBUTENICH KJIAaCCOB OpPraHMYECKUX COCAMHEHWH (aJKaHOB, aJIKEHOB,
QIKUHOB, aJKaJUEHOB, ApPOMATUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, (PEHOJIOB,
aJIbJIETUIOB, MIPEACIbHBIX OJJHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT, CIOKHBIX 3(UPOB
U KHUPOB, YIIIEBOJOB, aMUHOB, AMUHOKHUCIIOT);

—-  YCMAaHaénueams  3aBUCUMOCTb  SKOHOMHMKHM  CTpaHbl OT  J00BIYH,
TPAaHCHOPTUPOBKHU U MEePepPabOTKH YIIIEBOJOPOJHOTO ChIpbs (HE(PTH U MPUPOIHOTO
rasa);

—  DJKCIEPUMEHTAIBHO nOoOmEepx#coams COCTaB M CBOMCTBA Ba)KHEHIINX
MPEJACTABUTENICH M3YUEHHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB
C COOJIIOZIEHUEM MpaBUJI TEXHUKH OE€30MaCHOCTU JJIsi PabOThl C XUMHUYECKUMU
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBaHUEM;

— Xapaxmepu306ams CKOPOCTb XUMHUYECKOM DPEAKUUM U €€ 3aBUCUMOCTH OT
pa3IuYHbIX (PAKTOPOB;

— Xapaxkmepu306amb XUMUYECKOE PABHOBECUE U €0 CMEIIECHUE B 3aBUCHUMOCTH
OT pa3IMYHbIX (AaKTOPOB;

— npou3o0ums PACYETH 110 XUMHUYECKUM (pOpMysIaM M ypaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOUIEHUN MEXAY YYaCTHUKAMU XUMUUECKUX PEaKIIMii;

— cobnro0ams TIPpaBUIIa IKOJOTUUECKON O€30MacHOCTH BO B3aMMOOTHOIIEHUSIX C
OKpYyXXarolie cpenod mnpu oOpalieHud C XUMHYECKMMHU  BEIIEeCTBaMH,
MaTepuaJaMH U MPOLeCcCaMHu.

BblnyCKHuK Ha 6azo0eom YPOBHE nojtydum 603MONCHOCMb HAYUUMbCA:?

— ucnoavb3zosanib MCTOAblI HAYYHOT'O ITO3HAHHA IIPHW BBIIIOJIHCHHUHN IIPOCKTOB U
y‘IC6HO-I/ICCJI€)10BaTCJIBCKI/IX 3agad XUMHUYECKOM TCEMAaTUKU,

— HnpocHo3upoeamsb CTPOCHUC U CBOMCTBA HE3HAKOMBIX HCOPraHn4CCKuXx H
OpraHMYCCKHUX BCIICCTB HAa OCHOBEC aHAJIOTHNH,



— npocHo3uposantb TCUCHNUC XUMHUYCCKHUX IIPOLCCCOB B 3aBUCUMOCTU OT YCJIOBI/Iﬁ
HX IIPOTCKAHWA U IIpCJIaraTb CIIOCOOBI YHpaBJIICHUSA 3TUMH IIPOLECCAMMU,

— ycmanaeaueams B3aMMOCBA3UM XHMHUHU C NMPEAMETaMU T'yMAHHUTApHOI'O IMKJIA
(SI3BIKOM, JINTEPATYPOU, MUPOBOM XYI0KECTBEHHON KYJIbTYPOi);

— packpvieamb PoJib  XMUMHYECKMX 3HAaHMM B OyAymed NpakTHYECKOU
NEATEIbHOCTH;

— PAacKkpviéamb POIb XUMUYECKUX 3HAHWA B (POPMHPOBAHUU WHAWBUIYATBHOM
00pa30BaTEeNbHON TPACKTOPHH;

— NPOcHO3Upoeamntb CIIOCOOHOCTh HCOPraHN4YCCKNX M OPraHNYCCKUX BCUICCTB
MMpOABJIATE OKHCJIUTCIBHBIC W/MIN BOCCTAHOBHUTEIBLHBIE CBOWMCTBA C y‘-IéTOM
CTCIICHEH OKHCJICHUS OJICMCHTOB, 06p33yIOHII/IX Hux,

— apeymenmupoeamsb CIUHCTBO MHpPA BCUICCTB YCTAHOBJICHUCM reHETUYECKOM
CBA3HU MCKAY HCOPTAaHNYCCKHMHU N OPraHUYCCKUMHU BCIICCTBAMMU,

— @1ademb XUMHYECKHUM SI3BIKOM JJIIA O6OFaIl[CHI/I$I CJIOBApHOI'O 3araca Hu
Ppa3sBUTHUA PCUH,

— Xapaxmepu306ams CTAHOBIICHHE HAYYHOM TEOpUM Ha MPUMEPE OTKPBITHUA
[lepponnyeckoro 3akOHa M TEOPUM XUMHUYECKOIO CTPOEHUS OPraHUuYeCKHX
BEILECTB;

— KPUTUYECKH OMHOCUMbCA K TICEBIOHAYYHOM XHWMHUUYECKOW UH(pOpMaIu,
MOJIy4a€MOU U3 pa3HbIX UCTOUYHUKOB;

— nonHumamb TA0OANbHBIE MPOOJEMBI, CTOSIIME MEPE] YEJIOBEUECTBOM
(3KOJIOTMYECKHE, SJHEPTETUUECKHUE, CBIPBEBBIE), U npediazams MyTH UX PELIeHUs, B
TOM YHUCJIE U C IIOMOILIBI XUMHUH.

Coaep:xxanue y4eOHOIo nmpeamera

10 kaacc. (34 yaca, 1 yac B Hexnesr0). bazoBblii ypoBeHb

Tema 1. IIpeamer opranuveckoil XuMHu.

Teopusi crpoeHus oprannyeckux coeaunenuii a. M. byriepoBa — 2 yaca



Opeanuyeckue gewjecmea: npupooHvle, UCKYCCMBEeHHble u
cunmemuyeckue. OcobeHnocmu cocmaea u CMpOeHUs: OpP2aAHUYECKUX
sewjecms. Bumanuzm u e2o kpax. [lonssmue 06 yeneso0opooax.

OcHOBHBIE MOJIOKEHUSI TEOPUN XMMHYECKOro crpoeHusi byrieposa.

BanentHocts. CTpykTypHblE (GOpMYJIbl — TIOJHBIE M COKpaIll€HHBIE.
[IpocTeie (OaMHApHBIC) W KpaTHbIE (JABOMHBIE W TPOHHBIE) CBS3H.
N3omepsl 1 n3oMepusi. BzauMHoe BIUSHUE aTOMOB B MOJICKYJIE.

Jlemoncmpayuu.  Hekoropble — o0mmMe  XMMHYECKHME  CBOMCTBA
OpraHMYEeCKUX BEIECTB: HMX TOpPEHHE, IUIABJICHHE U OOyIJIMBaHUE.
Monenu (mapocTtepKHEBbIE W OOBEMHBIE) MOJCKYJI OPTaHUYECKUX
COCIMHEHUW pa3HbIX KiaccoB. OnpeaeneHue 3JIEMEHTHOrO COCTaBa
OPraHUYECKUX COCAUHECHUH.

Jlabopamopuvie  onvimpl. VI3roTOBICHHE  MOAEIEH  OPraHUYECKUX
COCIMHEHNH.

Tema 2. YrijieBoa0OpoAbI U MX NPUPOAHBbIEC HCTOYHUKH — 12 yacoB

IIpenenbHbie yrieBoaopoabl. AJjikanbl. OnpenencHue. ['OMOTOTHYECKUN P
aIKaHOB M ero obmas ¢opmyna. CTpyKTypHass H30MEpHsl YIJIEPOJHON IIETH.
Pagukansl. Homenkinarypa ankaHoB. XUMHYECKHE CBOWCTBA aJKaHOB: T'OPEHHUE,
peakiuu 3aMenieHus (TaloreHUpOBaHKE), PEAKIUs PA3IOKEHHSI METaHa, PEaKIus
JIETUJIPUPOBAHUS dTaHA.

HenpeneabHble yrieBoaopoabl. AJIKeHbl. OJTuiieH. [‘omosiormueckuil psn
ankeHoB. Homenknartypa. CtpykrypHas uzomepusi. [I[poMBIIIIEHHOE MOTy4YeHUE
AJKEHOB: KPEKMHI U JACTUAPUPOBAHHUE alKaHOB. Peakuus aeruapartaiuu 3TaHOJIA,
Kak J1abopaTOpHBIA CIOCOO TMOJMy4YeHMs] dTUJieHa. Peaknuu NpUCOECTUHEHUS:
rujpaTanusi, TUIPOTAIOTCHUPOBAHUE, TAJONCHUPOBAHUE,  MOJMMEPHU3ALINM.
[IpaBmiio MapkoBHukoBa. OkuciieHHe ankeHOB.KauecTBeHHbIE peakluu Ha
HENPEAEIbHBIE YTIIEBOAOPOIBL.

Aaxanuensnl. Kayuykun. Homenknarypa. Conpsokénnble aueHbl. byraguen-1,3,
u3zonpeH. Peaxnus Jlebenesa. Peaknum npucoenunenus ankagaueHoB. Kayuyku:
HATypaJdbHBIN, CHHTeTHYECKHE (OyTaJIMEeHOBBIN, W30MPEHOBHIN). Bynkanuzamms
Kayudyka. Pe3una. D00HUT.



Aaxkunbl.O011as XxapaKTepUuCTHKa romoJiorudeckoro psaa. CrnocoObl 06pa3oBaHus
Ha3BaHUI aJKUHOB. XHMMHUYECKHE CBOWCTBA alleTWICHA: TOpPEHHEe, PEaKIUH
NPUCOCIUHEHUS:  THAPOTAJIOTCHUPOBAHUE,  TaJOTeHUPOBAaHUE,  TUApaTalus
(peaxkuust KywepoBa), — ero monydyeHHe W IpUMEHEHHE. BUHHIXIOPUI U €ro
MOJIUMEPU3AITHS B MTOJTUXIOPBUHIIL

Apenbl.beH307, Kak IpeACTaBUTENb apoOMaTHYECKUX YriaeBoAopoaoB. CTpoeHue
€ro MOJIEKYJbl M CBOICTBa (hM3HUECKHEe M XHMHUYECKHE CBOWCTBA: TOpPEHUE,
peakuuu 3aMelleHus — TaJoreHupoBaHue, HuTpoBanue. [lomydyenne u
pUMEHEHUE OEH30J1a.

IIpupoanbiii 1 momyTHbIA ra3pl.CoctaB NpUpoOAHOro raza. Ero HaxoxxiaeHue B
npupone. IlpenmymiecTBa mNPUPOAHOrO Trasa Kak TOIUIMBA. XUMHYECKas
nepepaboTKka MPUPOAHOIrO Tras3a: KoHBepcus, nupoau3. CHHTE3-ra3 M €ro
IIPUMEHEHHUE.

[TonyTHble Ta3el, Ux coctaB. [lepepaboTka MOMyTHOro rasa Ha (Qpakuu: CyXou
ra3, IporaH-0yTaHOBasl CMECh, Ia30BbI OCH3UH.

Hedptsr m cnocodbl eé mnepepaborkum. CocrtaB Hedptu U €€ mnepepaloTKa:
NeperoHKa, KpekuHr, pupopmunr. Hegrenpoaykrel u ux nonyyenue. [lonstue 06
OKTaHOBOM 4ucje. XMMUYECKUE CTIOCOOBI MOBBIILIEHUS KauecTBa OEH3MHA.

KamMenHnbiii yroab u ero mepepadorka. KokcoBanue KaMEHHOTO YISl M €ro
MPONYKTBI: KOKCOBBIM Tra3, aMMHMa4Has BOJA, KaMEHHOYIOJbHas CMOJIA,
Kokc.['a3udukanys KaMeHHOTO YIS

Jlemoncmpayuu. T'opeHue TmpeAeNbHBIX W HENPENENbHBIX YIIIEBOJOPOIOB:
METaHa, »JTaHa, aleTwieHa. KadecTBEHHblE peakUWd Ha HENpEAeIIbHbIE
yII€BOJOPOAbl:  OOEClBEUMBAHHWE OJTWJICHOM M AleTWJIEHOM  pPAacTBOPOB
nepMaHraHara Kaiauss u OpomMHOM Boabl. OTHomieHHe OeH30ja K OTUM
okucnutensam. Jleruaparamnus stanona. ['maponus kapouna xaneiusa. Kosekmuu
«Hedtp u HEedTenponykTe», «KamMeHHBIN yrojb U MPOAYKTHI €ro MepepadoTKny,
«Kayuykm». Kapra none3nsix uckomnaemsix PO.

Jlabopamopusie  onbimul. OOHApyXeHUE  TPOAYKTOB  TOPCHUS CBEYM.
HccenenoBanue CBOWCTB Kay4yKOB.

Tema 3. Kucsiopoacoaep:kamue opranudeckie coeanHenus — 14 yacos



Oanoatomuble cnupThl. Onpenenenne. @OyHKIMOHANBHAA T'HIPOKCUIIbHAS
rpynna. ['omosorndyecknii psa NpenesbHbIX OJHOATOMHBIX cnUpTOB. M3omepus
HOJIOKEHUST  (YHKIMOHAJIBHOM rpymnmbl. BopopogHas cBs3b. XHUMHUYECKHE
CBOMCTBAa cHUPTOB. AnblerujaHas rpynna. Peakuus sTepuduKanuu, CIOXKHbIE
a¢upsl. [Ipumenenne cnuproB. JleiicTBrE METHIOBOTO U 3TUJIOBOIO CIMPTOB Ha
OpraHU3M YEJIOBEKa.

MHoroaromMHble CHUPTHI. DTUJICHTIIMKOJIb, KaK IIPEICTABUTENb ABYXaTOMHBIX U
TJIUIEPUH, KaK MPeICTaBUTeNb TPEXaTOMHBIX cliupToB. KauecTBeHHast peakuus Ha
MHOTOaTOMHBIE€ CIIHUPTHI, UX CBOWCTBA, MoJlyueHue W npumeHenue. [lonsTe 00
aHTH(pHU3ax.

®enou. CtpoeHue, MoIy4eHUE, CBOMCTBA U MpUMeHeHue (penosna. KauecTBeHHbIe
peakuuu Ha peHon. B3auMHOe BiIMsHEE aTOMOB B MOJIEKYJIE (peHOIIA.

Aabaernabl U KeTOHbI.Dopmanpaerusl M aueTtaldbJIerul, KaK MNPEACTaBUTEIN
albACTUIOB, COCTaB WX MoJiekysl. DyHKIMOHANbHAs KapOOHWIIbHAs TpyMmIa.
KauecTtBeHHbIe peakiuyu Ha anbaeruabl. CBOMCTBA, MOJYYEHHE W NPUMEHCHHUE
dbopmanpaeruga W aueranplaeruia.  PeaknuM  MOJUKOHACHCAUMUA IS
dbopmanpaeruaa. [lonsTue o keToHax Ha MPUMEpE alleToHA.

Kap0oHoBble KHCJIOTBI.I OMOIOTHYECKUH PsiJT TPENETHHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKupHble KapOOHOBBIE KHUCIOTH. XHMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCJIOT. [loyueHne u npuMeHeHne MypaBbUHON U YKCYCHOW KHUCIIOT.

Caoxnbie 3¢upsbl. Kupbl. Peakuus stepuduxanuu. Ciaoxubie 3¢upbl. XKupsbl,
WX COCTaB U TUAPOJIN3 (KUCIOTHBIN U mienouHoi ). Mbuta. ['uapupoBanue sXupoB.

YraeBoabl. YrieBoasl. MoHocaxapubl. [moko3a kak anpaerugocnupt. CopOour.
MosnouyHokucioe u cnupToBoe Opokenue. @orocuntes. Jucaxapuapl. Caxapo3sa.
[Tonucaxapuapl: KpaxMal, EJUTI0I03a.

AMHMHBL. AMUHOTpYIIIa. AMUHBI TIPEAECNBHBIE W apOMATUYECKUE. AHWIVH.
[Tonyuenne amuHOB. Peakuus 3uHMHA. XUMHUYECKHME CBOMCTBA U INPUMEHEHUE
aMUHOB.

AMMHOKHCIOTBL. AMUHOKHCIIOTBI, COCTaB HMX MOJEKYJI M CBOICTBa, Kak
aM(OTEepHBIX OpPraHWYECKMX COCAWMHEHWH. [JMIUH, Kak MpeICcTaBUTEIb
aMHUHOKHCIIOT. [loydyeHne noauneTuaoB peakuuen noaukonaeHcanuu. [lonstue o
MEOTUIHOM CBSI3H.



beakn. Crtpoenne MoJiekya O€IKOB: TEpBUYHAS, BTOPUYHAS € TpPETUYHAS
CTpyKTyphl. KauecTBeHHbIE peaknuyd Ha OCNKH, WX THAPOJU3, ACHATYpalus |
Ounosioruyeckue PyHKIIUU.

Jemoncmpayuu. IlonyueHue anbJeTUIOB OKUCICHHEM CIHUPTOB. KadecTBeHHas
peakiysi Ha MHOTOATOMHbBIE CIUPTHI. 3aBUCHUMOCTHPACTBOPUMOCTHU (heHOJIa B BOJIE
oT TemmepaTypsl. B3zaumoneiictBue ¢ 6pomHoi Bomoi u xjopuaom xenesza(lll),
KaK KaueCTBEHHBIC peakiuu Ha (QeHoi. Peakuuu cepeOpsHOro 3epkana M co
CBEXKEMOJMy4eHHBIM TuapokcuaoM meau(ll) mpu HarpeBaHuM, Kak KaueCTBEHHBIE
peakuuu Ha anpaeruabl. OOpa3upl MypaBbHUHOW, YKCYCHOM, MaJbMUTHHOBOW H
CT€ApPUHOBOM KHUCJIOT U KX PACTBOPUMOCTH B BOJi€. AJIBIETHMIHBIC CBOMCTBA U
CBOICTBa MHOTOAQTOMHBIX CIIMPTOB TIIOKO3bI B peakuuu ¢ ruapokcuaoM meau(ll).
Wnentudukamus kpaxmana. KauecTrBeHHbIe peakiiuy Ha OEJKH.

Jlabopamopnwvie onvimsl. CpaBHEHHE CKOPOCTH HCHApeHUs] BOJbI W 3TaHOJA.
PacTBOpUMOCTh TiMIIEpUHA B BOJIE. XMUMHUUYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI.
OmnpeneneHne HEMPEIEeIbHOCTH PaCTUTEIBHOTO Maciia. MnenTudukanus kpaxmana
B HEKOTOPBIX MNPOAYKTaX MNHUTaHUs. M3roTroBiieHHME KpaxMabHOIO KiehcTepa.
N3rotoBneHne Mojenel MOJEKYJl aMHHOB. M3roroBieHWe MOAEIN MOJIEKYIIbI
TJIMIHUHA.

Ilpakmuueckasa padoma.Vlnentudukanus OpraHU4eCKUX COSIUHECHUM.

Tema 4. Oprannyeckasi XumMusi 4 001eCTBO — 5 4acoB

pa3BuTus. Tpu HampaBjieHUsT OWOTEXHOJOTUM: TeHHas (WM TEeHETHYECKas)
WHXEHEPHs; KIETOYHas WHXKEHEpus; Ouoyioruyeckass MHxkeHepus. | eHeTmyecku
MoauduuupoBanusle  opranu3Mbl  (I'MO) u©  TpaHcreHHas  IPOLYKIUSL.
Knonuposanue. UMMoOuIn3oBaHHble (PEPMEHTHI U UX PUMEHEHHE.

HMoaumepsi. Knaccudukanus nonumepoB.MIcKycCcTBEHHBIE MOTUMEPDI: LEUTYJIOU/I,
aleTaTHBIA WENK, BUCKO3a, LeU10(]aH.

Cunrternueckue nojumepsl.llomumepusanys U NOJIUKOHACHCAIUS, KaK CIIOCOObI
noiayueHus: mnonumepoB. CunTernueckue kayuyku. [lomuctupon, tediaoH u
MOJMBUHWJIXJIOPH], KAaK MPEACTABUTENM IUIacTMAacC. CUHTETUYECKHE BOJIOKHA:
KaIlpOH, HaWJIOH, KEBJIAP, JJABCAH.

Jlemoncmpayuu. Konnekiium Kay4yKoB, IJIACTMACC, CUHTETHUYECKHX BOJIOKOH U
n3aenuit 3 Hux. GepMeHTaTUBHOE pa3iioKEeHHE IEPOKCHIa BOJIOPO/Ia C TTIOMOIIIBIO
KaTaJia3bl CBEKEHATEPTHIX MOPKOBH HIIA KapTOders.



Jlabopamopnvie onvimvi. O3HaKOMJIEHUE C KOJUIEKIIMSIMU Kay4yKOB, IJTACTMACC U
BOJIOKOH.

Ilpakmuueckaa padboma.PacnozHaBaHue IJIaCTMACC U BOJIOKOH.

11 kaacc. ba3zoBblii ypoBenb (34 yaca)

Tema 1: CTpoenue BemecTB - 9 yacon

OcHoBHBIC cBeJAeHHUs] O cTpoeHMH aroma.CTpoeHuMEe aToMa: COCTaB sjapa
(HyKJIOHBI) W 3JIeKTpoHHas oOonouka. llonstme o006 wu3zortomax. Ilonarue o
XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJAMHAKOBBIM 3aps0M sIpa.

Ilepuoanueckas cucrema xumuueckux 3jaemeHToB JI. . MenaeiieeBa B cBetre
cBeTe y4eHHsi 0 ctpoeHun aroma.dusnueckuii cMpica npuHATol B Tadmune /1. 1.
MenzeneeBa CUMBOJUKHU: MOPSAKOBOTO HOMEpa dJEMEHTa, HOMEpa Nepuoia u
HoMepa Tpymmbl. [IoHATHE O BaJeHTHBIX dJeKTpoHax. OTOOpakeHUE CTPOCHUS
AIEKTPOHHBIX  O0OJOYEK aTOMOB XHMHYECKHUX JJEMEHTOB C  ITOMOIIBIO
AJIEKTPOHHBIX U 3JEKTPOHHO-Tpaduueckux (popmyir.

OOBsICHEHHE 3aKOHOMEPHOCTEH H3MEHEHHS CBOWMCTB AJICMEHTOB B IEPHOJAX M
rpynmnax MnepuoJIUYECKON CUCTEMBI, KaK CJIECACTBHE HX BJIECKTPOHHOIO CTPOECHUS.
DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB.

CpaBHenune Ilepuoanuyeckoro 3aKOHa M TEOPHMH XHMHYECKOr0 CTPOEHHSI HA
¢punocodpckoil OCHOBe: MPEANOCHUIKA OTKpPbITHS llepronnyeckoro 3akoHa H
TEOPUU XUMHUYECKOTO CTPOCHHSI OPTraHUYECKUX COCIUHEHUM; POJib JIMYHOCTU B
HUCTOPUU XHMMHH; 3HAYEHUE TMPAKTUKW B CTAHOBJICHUU U Pa3BUTUU XUMHYECKHUX
TEOPHU.

HNonnasi xumHn4yecKasi CBA3b U MOHHbIC KPUCTAIMYECKHE PelméTKU.KaTnoHbl
Y aHHMOHBI: MX 3apsAlbl U KiacCU(UKalUs MO COCTABY HAa MPOCTHIE U CIOKHBIE.
IIpencraBurenmy. [TonstTne 00 WOHHON XUMHUYECKOM cBsa3u. loHHas
KpUCTaJUTMUecKasi pemeéTka W (U3MUECKHe CBOMCTBA BEIECTB, OOYCIOBJICHHBIC
3TUM CTPOCHHUEM.

KoBasienTHasi xumMmn4yeckasi CBfi3b. ATOMHBIE W  MOJIEKYJSIPHbIE
KpPHUCTALINYECKHe pewrérku.IlonsTreo KOBAJICHTHOM CBSA3U.



DONeKTpOOTPULATENBHOCTh, HEMOJSPHAs M TNOJIIpHAs KOBAJEHTHBIE CBS3U.
KpaTHOCTh KOBaJ€HTHOH CBsA3U. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHBIX CBS3EH:
OOMEHHBI U JOHOPHO- akUenTOpHbIN. [lOMSIpHOCTH MOJIEKYJBI, KaK CIEICTBUE
HOJIIPHOCTU CBSI3U U T€OMETPUU MOJEKYJbl. Kpuctamnuueckue peméTku ¢ 3TUM
TUIIOM CBS3U: MOJEKYJIpHbIE W aTOMHble. (DU3HYECKUE CBOICTBAa BEIIECTB,
00yCIIOBJICHHBIE TUTIOM KPUCTANIMYECKUX PEIIETOK.

MeTtamandeckas cBa3b.lloHATHE OMETAUIMUECKOM CBSI3UM M METAUIMYCCKUX
KPUCTAUINYECKUX pemérkax. duznueckue CBOWCTBA METAUIOB HA OCHOBE MX
KPUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTauioB Ha OCHOBE HMX CBOMCTB.
YEpHbIE ¥ LIBETHBIE CILIABHL.

Bopopoanasi xumuveckasi CBA3b.MEXMOJIEKYJIIpHAsE U BHYTPUMOJICKYJIApHAs
BOJOPOJIHBIE CBS3U. 3HAUEHHUE MEKMOJIEKYJIAPHBIX BOJOPOAHBIX CBA3EH B IPUPOJIE
Y )KM3HU YEJIOBEKA.

Hoaumepsi.Ilonyuenne IIOJIMMEPOB peaKIusIMHU MTOJIMMEPHU3 AT 151
MOJIMKOHJIEHCAllUA. BakHellllne NnpencTaBUTENd IJJaCTMAcC M BOJIOKOH, HX
NIOJIyYCHHUE, CBOMCTBA U NpuMeHeHue. [IoHATHe 0 HEOpraHW4YeCKUX MOJIMMEpax U
UX MPEICTAaBUTEIIN.

HMucnepcubie cucrembl.llonstue omucnepcHol (aze W TUCIIEPCHOHHON Cpelie.
ArperatHoe COCTOSIHHE pa3Mep dacTuil ¢a3bl, Kak OCHOBa JUIs KilaccuuKanuu
JUCTIEPCHBIX ~ CHUCTEM.  OMYJbCHUH, CYCIIEH3WH, a’po30Jii —  TPYMIbI
rpyOOUCIIEPCHBIX CHUCTEM, HUX TMPEACTABUTENTU. 30U W TeIu — TPYIIIbI
TOHKOAUCTIEPCHBIX CHCTEM, WX TIpeAcTaBuTen. I[loHSATHE O CcuHEpe3uce u
KOaryJISIIHH.

Jemoncmpayuu. lleppoguyeckoil  CUCTEMBI XUMHYECKMX d3nemeHtoB . M.
MenneneeBa B pa3nuuHbix dopmax. Mojienb HOHHONW KPUCTAJUIMUECKON PEemIETKA
Ha TpUMepe XJopuaa Harpusa. MuHepanpl ¢ ITUM THIIOM KPUCTAUIMYECKOU
PEETKON: KaNbUUT, TaluT. Moaenn MOJEKYIIPHON KPUCTAIUIMYECKON PEIIETKA
Ha IPUMEPE «CYXOro JIbAa» WIM MOJa U aTOMHOW KPUCTAIIMYECKON PEIIETKU Ha
npuMepe anmasa, rpadura nian kBapia. Moaens MoJisipHoro ooséma raza. Moaenu
KPUCTAIUTMUYECKUX PEHIETOK HEKOTOpbIX MeTauioB. Kosuekiuu — o0pasnoB
Pa3IMYHBIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U KOATYISLHUS.

Jlabopamopnsie onvimut. KoHCTpYyHpOBaHUE MOJEIN METAITNYECKOU XUMUYECKON
cBs3u. [lomydeHne KOTOMAHOTO pacTBOpa KypHUHOTO Oe€liKa, MCCIENOBAHUE €TO
CBOMCTB C TIOMOIIBIO JIa3€pHOM YyKa3Ku M TIPOBEACHUE €ro JcHaTypalluu.
[TonyueHne SMyJIbCUU PACTUTEIIBHOTO Maciia U HaOII0JIeHUE 3a €€ PacCIOSCHUEM.



[lonmyyeHue CyCHEH3UMM «U3BECTKOBOIO MOJIOKa» M HaOmoaeHue 3a €€
ceMMEeHTaIEeN.

Tema 3:Xumunueckue peakuuu — 12 yacos

Kiuaccupukanuss XMMHYECKHX peakuMi. AJioTponusanys W HU30Mepu3anus,
Kakpeakuun Oe3 HM3MEHEHHs COCTaBa BEUIECTB. AJUIOTPONHS M €€ MNPUUYUHBL.
Knaccudukanus peakiuil 1mo pa3IudyHbIM OCHOBAaHHUSIM: 1O YHCIYy U COCTaBy
peareHTOB W TMPOJAYKTOB, MO (pa3ze, MO HUCHOJIB30BAHUIO KaTalu3atopa WId
dbepmenta, o TeroBoMy 3pdekty. TepMoXuMHUUeCKre YpaBHEHUS PEaKIuil.

Cxopoctp XxuMu4eckux peaknuil.DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMHUYECKUX PEAKUUU: MPUPOJA PEarupyrommx BEIIeCTB, TEMIIEpaTypa, MIIOMAIb
UX CONPHUKOCHOBEHHMSI PEArHpyIOIIMX BELIECTB, UX KOHLEHTpaLus, MPUCYTCTBUE
kartanuzatopa. llonsatue o katanmuze. DepMeHTb, Kak OHOJIOTHYECKUE
KaTajau3aTopbl. UTHIHOUTOPHI, KaK «aHTOHUMBD) KaTalu3aTOPOB U UX 3HAUEHUE.

XuMHYecKkoe paBHOBecHe M cnoco0bl ero cmemeHus.Kinaccupukanus
XMMHUYECKUX PEAKIUI MO Mpu3HaKy X HampasieHus. [loHstue o0 oOpaTUMBIX
peakuusx u xumuyeckom paBHoBecud. llpunnun Jle-lllarenbe u crocoOsl
CMENIEHUS] XUMUYECKOro paBHoBecus. OO11as XxapakTepuCcTHUKa peaklnii CHHTE30B
amMmuaka 1 okcuza cepsl (VI) u paccMoTpeHre ycaoBUi CMENIEHUS] UX PaBHOBECHS
Ha IIPOU3BOJCTBE.

I'maposm3.O0paTtuMbiii 1 HeoOpaTUMBI THApoNK3bl. ['Maponu3 coyed U ero
Tumbl. ['MApONNU3 OpraHMYecKuX COEIMHEHHUN B KMBBIX OPraHU3MOB, KaK OCHOBA
oOMeHa BemiecTB. [loHATHE 00 H3HEpPreTMUYECKOM OOMEHE B KIETKE M POJH
TUJPOJIN3a B HEM.

OKMCANTETILHO-BOCCTAHOBUTE/IbHbIe peakuuu.CTENeHb OKUCIeHUS U eé
ompenesieHne 1o (QopMmyaaM OPraHMYECKUX W HEOPraHWYECKUX BEIIECTB.
DneMeHTbl M BEIIECTBA, KaK OKUCIUTENM U BoccTaHoBUTeNnU. IloHsitue o
MPOIIECCaX OKUCIIEHUSI M BOCCTaHOBIICHHs. COCTaBlIeHUE YPABHEHUM XUMHUYECKUX
peakimii Ha OCHOBE JIEKTPOHHOTO OaiaHca.

DJIEeKTPOJIN3 PACIUIABOB M PACTBOPOB  JJIEKTPOJHUTOB.XapaKTEPUCTHUKA
AJIEKTPOJIN3a, KaK OKHUCIUTEIHHO-BOCCTAHOBUTEIHHOTO mporiecca. OcoOeHHOCTH
AIEKTPOJIN3a, MPOTEKAIOIIEr0 B pacTBopax JJeKTposauToB. [IpakTuyeckoe
NPUMEHEHUE DJIEKTPOJIM3a: TOJIyYeHHE TallOT€HOB, BOJOPOJA, KHUCIOPOJa,



mMEJI0YHBIX MCTAJIIIOB M I].IGJIO‘-ICﬁ, d TaKKC aJIIOMUHUS JJICKTPOJIMU30M PACIINIaBOB U
PaCTBOpPOB CO€I[PIH€HPII>1 9TUX DdJieMeHTOB. lloHsATHE O raJbBaHOIIJIACTHUKE,
rajJbBaHOCTCTHH, pa(I)HHI/IPOBaHI/II/I OBCTHBIX MCTAJJIOB.

Jemoncmpayuu. PacTBopeHHME CEpHOM KHUCJIOTBI M aMMHMA4YHOM CEJIUTPBI U
(uKcalus TEIUIOBBIX SBJICHUH JJIs ATHX IpolLeccoB. BzanMonelicTBus pacTBOpoOB
COJISIHOM, CEpHOM M YKCYCHOW KMCJIOT OJIMHAKOBOW KOHIIEHTPALMH C OAUHAKOBBIMHU
KycOoukaMu (TpaHyJlaMH) IMHKA W B3aUMOJEHCTBHE OJJMHAKOBBIX KYCOUYKOB Pa3HbIX
METauIoOB (MarHus, IIMHKA, XKEJe3a) C paCTBOPOM COJISTHOM KUCIOTHI, KaK MPUMEP
3aBUCUMOCTH  CKOPOCTH XMUMHUYECKHMX pEaKUMid OT MPUPOAbl  BELIECTB.
B3aumopeiicTBie pacTBOPOB THOCYINIb(haTa HATPHUST KOHIEHTPALMU U TEMIIEPaTyphl
C pacTBOPOM CEpHOM  KHUCIOTbl. MOIEIUPOBAHUE  KHUILALLIEIO  CIIOS».
Hcnonp30BaHnEe HEOPTaHUYECKUX KaTalIM3aTOPOB (Cose xene3a, noaAnaa Kanus) u
IPUPOJIHBIX OOBEKTOB, COJEp)KALIMX KaTanasy (CbIpoe MsICO, KapTogenb) s
Pa3iIoKEHUs IEPOKCHUIA BOJOpoAa. B3anmoaeicTBre IMHKA C COJITHOM KHUCIOTOU
HUTpATOM cepedpa, Kak MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON peakuui U
peakuun obmena. KoHcTpyupoBaHue mojienu 3aekTposin3épa. BugeopparmeHnrt c
IMPOMBIIUICHHON YCTAHOBKU IS TTOTYYEHUS aTFOMUHHSL.

Jlabopamopuvie onvimui.VutiocTpanuss mpaBuia beproiuie Ha NOpakTUKE —
MPOBEJICHUE peakiuid ¢ oO0pa3oBaHUEM oOcajJKa, Taza U BOJblL. ['eTeporeHHbIN
KaTajii3 Ha MPUMEPE pa3sIoKEeHUs MEPOKCHUIa BOJIOPOJA B MIPUCYTCTBUHU JTUOKCHIA
mapranna. CMmemenne paBHoBecus B cucteMe Fe'o + 3CNS™ «— Fe(CNS)s.
WcnbiTanne WHAUKATOpaMU Cpelbl PAacTBOPOB COJiEH Pa3IUYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBUTEIIbHASL PEAKIUSl M peakiisg OOMEHa Ha MpuMepe
B3aUMOJIEUCTBUS pacTBOPOB cyibdara menu(Il) ¢ xene3om 1 pacTBOPOM LIETOYH.

Ilpakmuueckaa paooma.PeilieHue HKCIEPUMEHTAJIBHBIX 33Ja4 10 TeMe
«XHUMHAYECKAs pEaKIUS».

Tema 3:BemecTrBa u ux cBoiicTBa — 9 yacon

Metasibl. Puznyueckre CBOMCTBA METAIIOB, KaK (PYHKIUS UX cTpoeHus. Jlenenue
METAJUIOB HA TPYIIbI B TEXHUKE U XUMUUA. XMMHUYECKUE CBOMCTBA METAJIOB U
JIEKTPOXUMHUYECKUNA  psiA HanpspkeHui.  IloHsatue o0 merammorepMuu
(UTFOMUHOTEPMUH, MATHUETEPMUU U JP. ).



Hemerasuibl. biiaropoansie rassl.Hemerannel kak okuciurenu. Hemeramibl kak
BOCCTAHOBUTENHU. Psii snexrpoorpunateibHOCTH. VHEpTHBIE WM 0JIarOpoJIHbIC
rasbl.

Kuciaorsl Heopranuveckue u opranudeckue. KucioTsl ¢ TOUKH 3pEHHS] aTOMHO-
MOJIEKYJIIPHOTO yueHHUs. KHUCIOThI ¢ TOUKH 3peHUs TEOPUH SIEKTPOJIUTUUYECKON
nucconurani. Kucinorsl ¢ TOYKU 3peHust MPOTOHHOM Teopuu. OOIME XUMUYECKHE
cBoiicTBa KucIOT. Kimaccudukanmst Kucior.

OcHOBaHUSI HeOpraHu4veckue M opraHmveckue.OCHOBAaHHS C TOUKU 3PECHUS
aTOMHO-MOJIEKYJIIpHOTO ~ ydyeHUs. (OCHOBaHHS C TOYKH 3pEHHS TEOPUU
ANEKTPONIUTHYECKON aucconuanuu. OCHOBaHHMS C TOYKM 3PEHUS MPOTOHHOMU
teopun. Knaccudukarusi ocHoBaHWN. XWMHYECKHE CBOWCTBA OPTaHUYCCKUX U
HEOPraHUYE€CKNX OCHOBAHMUIM.

AMdoTepHbIe cOeIUHEHUSI HEOPraHUYeCKue U oprannyeckue. Heopranmueckue
aM(pOTEpHBIE COEMHEHUS: OKCU/IBI U TUPOKCHU/IBI, — UX CBOWMCTBA U MOJIYYEHUE.
AM@oTepHbIe OpraHUYeCKUEe COCIMHEHUS Ha MpUMEpe aMUHOKHUCIIOT. llenTunabl u
IIEIITHIHAS CBA3b.

Comu.Knaccupukauust coneir. JKECTKOCTh BOJIBI U CHOCOOBI €€ YCTpaHEHUS.
ITepexon kapboHaTa B ruapokapOoHaT U oOpaTHO. OOLIME XUMUYECKHE CBOMCTBA
COJIEH.

Hemoncmpayuu. Konnexuus METAaJIOB. Komnexkums HEMETAIIJIOB.
B3auMopaencTBue KOHUEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeAbl0. Bcmbimka
TEPMUTHOU cmecH. Bemnblmka 4€pHOro mopoxa. BbITECHEHHE TajJOr€HOB U3 HX
pacTBOpPOB JIPYTMMH rajoreHamu. B3anmojielicTBUE MapoB KOHILIEHTPUPOBAHHBIX
PacTBOPOB COJITHOW KUCIIOTHI U aMMHUaka («IbIM 0e3 orHs»). [lomyyenue ammuaka
Y U3YYCHHUE €ro CBOWCTB. Pa3nuuHble Clydyan B3aMMOJICHUCTBHUSI PACTBOPOB COJIEH
aOMUHHUS O MENOUbI0. [loyueHne KECTKON BOJIbI M YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnvie onvimel.IlonydeHne HEPACTBOPUMOTO THAPOKCHUIIA W €ro
B3aMMOJIEUCTBUE C KHUCIOTOM. VccrnenoBaHne KOHLIEHTPUPOBAHHBIX PACTBOPOB
COJISHOM M YKCYCHOW KHCJIOT KamleJlbHbIM METOJOM IpHU UX pa30aBiI€HUU BOJIOM.
[Tomyuenue amdoTepHOr0 THAPOKCHIA W H3ydeHHE ero cBoucTB. [IpoBenenue
KAaUECTBEHHBIX PEAKIMIl 0 ONPEIEIECHUIO COCTaBa COJIN.

Ilpakmuueckaa padoma.PeliieHue HKCIEPUMEHTAIBHBIX 3aJad 10 TEeME
«BemiecTBa 1 X CBOUCTBAY.

Tema 4:Xumus u coBpeMeHHOe 0011ecTBO — 4 yaca



IIpousBoacTBo amMmMuaka U MeraHoga.lloHATHE O XMMHYECKOW TEXHOJIOTHH.
XHWMHYECKHE peaklMu B IMPOMU3BOACTBE aMMuaka U MeTaHoja. OOmas
KJIaccupUKaAIMOHHAs XapaKTePUCTHKAa PEaKIMil CHHTE3a B IIPOM3BOJICTBE ATHUX
npoAykToB. HaydHble NMpUHIUIBI, JEXKAIIUE B OCHOBE MPOU3BOACTBA aMMHaKa U
MeTaHoa.CpaBHEHUE ATUX MPOU3BO/JICTB.

XuMHu4yeckass  IPaMOTHOCTb  KAaK  KOMIIOHEHT  00med  KYJbTYpPbI
yesioBeKa.MapKUpoBKa YIMAaKOBOYHBIX MAaTEpPHANIOB, AJIEKTPOHUKH U OBITOBOM
TEXHUKHU, JKOJIOTUYHOIO TOBapa, MPOAYKTOB IHTAHUS, 3THKETOK IO YXOdy 3a
OJICKIO0M.

Hemoncmpayuu. Monenb TPOMBIIUICHHOW YCTAaHOBKM IIOJIyYEHUs CEpPHOMN
KHCJIOTBl. MoJIesb KOJIOHHBI CHMHTE3a aMMuaka. BupeodparmMeHTsl W ciaidpl 0
CTEIIEHH 3KOJIOTUYECKON YUCTOTHI TOBApA.

Jlabopamopnsie  onvimbi.  VI3yuyeHHe  MapKHUPOBOK  Pa3JIMYHBIX  BHJIOB
MPOMBIILICHHBIX U TIPOJIOBOJILCTBEHHBIX TOBAPOB.
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