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HosicHuTEeILHAA 32N CKA
®denepanbHblii  TOCYHapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT  OOIIETO

oOpa3oBaHUsA, a TaKXKE OCHOBHBbIC HJeU M ToJoxkeHHs [Iporpammbl pazBUTHA U

dbopMHUpOBaHUS YHUBEPCAIBHBIX YICOHBIX JEHCTBUMN IS CPEIHETO (ITOJIHOTO) 00IIero

00pa30BaHUs COCTABIAIOT OCHOBY MpeAsiaraeMoi pabodeil mporpaMmel.

Ota nporpamMma JOTHUECKH MPOAOIDKAET MPOrPaMMBbI TSl HA4YaIbHOTO OOIIEro
U OCHOBHOIO 00IIero oOpa3oBaHUsi B OOJACTH pPa3BUTHSA BCEX OCHOBHBIX BHJIOB
NEeSATEIbHOCTH 00y4YaeMbIX, MpeACTaBiIeHHbIX B HUX. OHa cocTaBieHa C y4€TOM
OCOOEHHOCTEH, KOTOpble OOYCJOBIIEHBI, B TIEpPBYI0 O4Yepelb, MPEIMETHBIM
COJIEP’KaHUEM U MCUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMU 00y4aeMBbIX.

[lo3HaBarenpHasl NEATENBLHOCTh IMPU H3YYEHUH Kypca XUMHUU Ha 0a30BOM
YPOBHE UTPaeT BEAYUIYIO POJib B Pa3BUTUN OCHOBHBIX BUAOB YUEOHOH AESITEIbHOCTU
CTapIICKJIACCHUKOB: BIAJETh METOAAMM HAYyYHOI'O IO3HAHUSA, IOJIHO W TOYHO
BBIPDAKATh CBOM  MBICIIHM, XapaKTepHU30BaTh, OOBACHATh, KJIacCU(PULIUPOBATH
XUMUYECKHE OOBEKTHI, padoTarh B IpyIle, apryMEHTUPOBAaTh CBOKO TOYKY 3PEHUS,
HAXOJIUTh, WCIIOJNb30BaTh PA3JIMYHbIE MUCTOYHUKKA WH(OpPMAIMM U NPEICTaBIATH B
YCTHOM M MMCBMEHHOM PEUYN PE3YJIBTATHI €€ aHAIU3A.

Onna u3 3agauy oOydeHHUsI B CpeAHEH IIKOJIe — OMpEACNICHUE NalibHEeHIIei
0o0pa3oBaTeIbHOM TPACKTOPUM U  OTBETCTBEHHOIO BBIOOpA JKMU3HEHHOTO U
npodeccuoHabHOrO MNyTH. JlJIg pelleHuss 3TOW 3aJaud CTaplICKIACCHUKU TpU
M3YYCHUH XUMUU JIOJDKHBI MCTOJIB30BaTh MPUOOPETEHHBIN HA YPOKAaX XUMHUU OTIBIT
NeSATEeILHOCTH B Ipo(eCCHOHANIbHOM cdepe U J1000H KU3HEHHON CUTYallUU.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTYy, IJIABHBIC WUeETIU CPeOHez20 00uieco
00pa3o6anusn CoOCTOAT:

1) B mpHOOpETCHUH 3HAHUK, YMEHUH M CITOCOOOB JCSITEIBLHOCTH, CITOCOOCTBYOIINX
(OpMUPOBAHUIO LIEIOCTHOTO MPEICTABICHUS O MUPE;

2) B pa3BUTUM ONbITa Pa3HOOOpa3HOW  NEATENLHOCTH, CaMOTO3HAHUS U
CaMOOTIPEEIICHHUS;

3) B OCO3HaHHOM BHIOOpE WHAWBHIYAIbHON OO0pa30BaTEIbHON TPACKTOPUH U
npodeCCUOHATBHOM eI TEILHOCTH.

Bonbioi Bkag B AOCTHIKEHUE 3THX LIeJIeH CPEIHEro 0011ero o0pa3oBaHusi BHOCUT
u3yyeHue Xumuu, KOTopoe Ipu3BaHO ofecneuums:

1) dopMupoBaHHE ECTCCTBCHHO-HAYYHOH KapTHHBI MHUpPA, B KOTOPOW CHCTEMa
XUMUYECKHUX 3HAHUN SBIISIETCS €€ BAXKHEUIIMM KOMIIOHEHTOM;

2) pa3BUTHE MHTEIUICKTYaJIbHOTO M HPABCTBEHHOTO MOTCHIUAJIA CTAPIICKIACCHUKOB,
dbopMHUpOBaHUE Y HUX SKOJIOTHUECKU TPAMOTHOTO B yu4eOHOM U MpodheCcCuOHaATHLHOM
JeSITEIbHOCTH, a TaKXkKe B OBITY;

3) Ooco3HaHWE Yy CTapIICKIACCHUKOB HEOOXOMUMOCTH B pa3BUTHH XHMUU H
XUMHUYECKOM MPOMBIIIJICHHOCTH, KaK MPOU3BOAUTEILHON CHUIIBI OOIIECTBA;

4) MOHMMaHHE HEOOXOAUMOCTH Oe30MacHOro OOpallleHHs ¢ BEIIeCTBAMU U
MaTepuaiaMu, UCIOJIb3YEMBIMU B IPO(ECCHOHATILHON U TOBCEIHEBHOM XKU3HH.

Henamu uszyuenun xumuu ¢ cpeoneil wiKoe A6AAN0MCA:

1) BuIEeHME W MOHMMAHHE 3HAYUMOCTH XUMHUYCCKUX 3HAHUHM JI KKIOrO YieHa
COLIMYMa; YMEHHUE OIICHUBATh pa3ivuHble (AaKTbl U SBJICHHUS, CBSI3aHHBIE C
XUMUYECKUMH OOBEKTAMHU U MPOIECCAMU Ha OCHOBE OOBEKTUBHBIX KPUTEPHUEB U



ONMpeACNEHHON CHCTEMBbl IIEHHOCTEH, QopMynupoBarb HU  0OOCHOBBIBAThH

cOOCTBEHHOE MHEHHE U yOEKIECHUE;

2) TIOHUMaHHE POJIM XUMHH B COBPEMECHHOW €CTECTBCHHO-HAYYHON KapTHHE MHpa U
UCIIOJIb30BaHNE XUMHYECKUX 3HAHUU A1 OOBSICHEHHS OOBEKTOB U MPOIECCOB
OKPYKalOIIEN JEUCTBUTEIBHOCTH — MPUPOAHOM, COLMAIBHOW, KYJIBTYpPHOM,
TEXHUYECKOU CPEIbI;

3) dopmupoBaHUE y CTAPUICKIIACCHUKOB MPH MU3YYCHHH XUMHH OIbITAa TIO3HAHUS U
CaMOTIO3HAHUSI C TIOMOUIBIO KJIIOUYEBBIX KOMIETEHTHOCTEH (KIIIOUEBBIX HABBIKOB),
KOTOPBIE UMEIOT YHUBEPCAIBHOE 3HAUECHUE MJIs1 PA3JIMYHBIX BUAOB JIESITENBHOCTH,
— IOKUCKa, aHaIn3a U 00padoTKu MHGOpPMAaIIUU, U3TOTOBJICHHE HH(DPOPMAITMOHHOTO
MPOIYKTA U €T0 MPE3EHTALNH, IPUHITHUS PEIIEHUH, , KOMMYHUKAaTUBHBIX HABBIKOB,
Oe3omacHOro oOOpalleHusl ¢ BEleCTBaMHU, MaTepuajlaMM M IpoLeccaMu B
MOBCEITHEBHOM JKM3HU U POPECCUOHAIBHOMN EATEIbHOCTH.

MeToanuyeckne 0COOEHHOCTH Kypca

Conepxxanue Kypca peanmsyercss U3 pacu€ra | 4 B Hememo. DTOT JUMUT
BPEMEHHU U 00YCIIaBIMBAET PsIJi METOANYECKUX OCOOCHHOCTEN Kypca.

N3yuyenue xumun Ha 6a30BOM YpOBHE allpHOpPU HE TOTOBUT CTAPIIEKIACCHUKOB
kK cmade EI'D mo xwumuu. IlosToMy B TOCTpOEHHHM Kypca HCHOJIB30BaH
AHMPONOYUEeHmMpuUYecKuil n00X00, Npyu KOTOPOM 0OyUYEeHHE MPEAMETY MPOUCXOAUT HA
OCHOBE yd4€Ta HUX HHTEPECOB, CKIOHHOCTEH H  OCOOEHHOCTEH, BMECTO
XeMuouyeHmpuuecKo20 nooxooa, npu KOTOpoM o0yueHUue XUMUHU CTPOUTCSI HA OCHOBE
INPUHIMIIOB U METOJOB MO3HAHUS CAMON XUMHH.

Huzkas  MoTuBauusi  M3y4eHHs  XUMUM  OOJBIIMHCTBOM  YyYalllUXCs
IrYMaHUTapHBIX, PU3NKO-MATEMAaTUYECKUX KJIACCOB U LIKOJI 00YCIOBJIEHA €€ CTaTyCcOM
KaK Hempo(pMIbHON AUCUUIUIMHBIL. [103TOMY C 11€/1b10 MOBBIIIEHUS HHTEPECa K XUMUU
y TaKMX CTapLIEKIIACCHUKOB IPEIyCMOTPEHO YCHUJICHHE INPUKIAAHOTO Xapakmepa
COJIep>KaHMsI M MO3HABATEJIbHON NIEATEITbHOCTH NpH OOYYEHHH JAHHOIO Kypca, T. €.
CBS31 XMMUH C ITOBCETHEBHOM )KU3HBIO YEIOBEKA. TaK, B Kypce OpraHu4eCKOW XUMHH
Ha 0a30BOM ypOBHE IMpeisiaraeTcss u3ydeHue paznena «OpraHuueckass XUMHS U
OOLIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKIACCHUKOB C OCHOBAaMHU OMOTEXHOJIOTUU U
XUMHUHU TOJIMMEPOB. A B Kypce oOlIeld XUMUU B paszzene «XuMus U COBPEMEHHOE
OOLIECTBO» paccMaTpUBAETCs TemMa «XHMHUYECKash TPpaMOTHOCTh, KaK KOMIIOHEHT
oOlel KyJbTypbl 4eloBeKa», (opMUpyeTcs YBAKEHHE K HWHCTPYKIUSAM 110
AKCIUTyaTali OBITOBBIX TPUOOPOB U MPENapaToB, a C LEIbI0 MPABIWIBHOTO yX0/a 32
TPUKOTAKHBIMU U3ACIUSAMU (YUCTKOM, CTUPKOHM, CYILIKOW, YTIOKKOHN), — yMEHUE
YUTATh UX STUKETKHU.

VY4eOHbIil MaTepuan Kypca XMMUU Ha 0a30BOM ypOBHE H3JI0KEH HE B CyXOM
TuaaKTH4YecKoM (opmarte, a gpopmame cobecedosanus ¢ oOy4IarONIIMCS Ha OCHOBE
peanu3anuu MEXIPEAMETHBIX CBS3€M C MHMPOBOM XYJOXKECTBEHHOM KYJIBTYPOH,
JIMTEPATYPOU, JIUTEPATYPOU, UCTOPUEH.

Ycunenue rymaHuTapuzalMid B OOYyYEHMM XMMHHM B Kjaccax M UIIKOJax
TYMAaHUTAPHOTO NPO(UIIA MPOBOAUTCA C MOMOIIBIO METOAOB, MPUEMOB U CPEJICTB,
MIPUMEHSIEMBIX TP W3YYEHHHM TyMaHUTApPHBIX IUCHMIUIMH. Hampumep, xopommi
pe3yJIbTaT Kak JJIsI UHOCTPAHHOTO fA3bIKA, TaK W JUISl XUMUHU, JAET HCIOJIb30BAaHUE
XUMHYECKOT0 MaTepuaia Ha COOTBETCTBYIOIEM A3bIKE YUAIIMMUCS IIKOJ U KJIACCOB C
yIIIyOIEHHBIM U3yYEHHEM MHOCTPAHHOTO si3biKa. Eimé Gonbmmii 3pdext nas odonx



NpeaAMEeTOB OyneT AOCTUTHYT, €ClAM K MOoJ00py XHMHUYECKOro Marepuana Ha
WHOCTPAHHOM SI3bIKE€ TIPUBJICKAIOTCS W CaMH ydYalluecs, KOTOphIe HaXOAAT U
MIPEICTABISIOT HHPOPMAITHIO O PAa3BUTUHA XUMHYECKOW HAYKHU U MPOMBIIIICHHOCTH B
CTpaHaxX M3y4aeMOTro SI3bIKa U O POJU YUEHBIX-XHMHUKOB 3THX CTPaH MPHU MOATOTOBKE
COOOIICHHI U MIPE3CHTAINN TI0 3aJaHusIM pyOpukn «VICTonb3yiTe NOMOTHUTEIBHYIO
nH(OPMAITUIO U BRIpA3UTE MHEHHE». B CBOIO odepesb, 9TO MO3BOJISAET Pa3BUBATh MX
nH()OPMAITMOHHO-KOMMYHHUKATHBHYIO KOMITETEHTHOCTb.

B knaccax ¢(usmko-maTeMaTHYecKOro Mmpo@uiisi TeMbl, CBA3aHHBIE C (PU3MKOU
M3YyYaroTCsl Ha OCHOBE aKTUBHBIX (hopM (Oeces, AUCITYTOB, YPOKOB-KOH(PEPEHIIHIA), UTO
MO3BOJISIET 3HAYUTENBHO YBEIUUUTD JIOJII0 CAMOCTOSTEHHOM paboThl yuamuxcs. Tak,
HaIMpuMep, paccMaTpuBaeTcs yuyeOHbI MaTepuall Mo CTPOCHUIO aToMa U BEIeCTBa,
HEKOTOPBIM acmeKTaM (pU3MUECKON M KOJUIOMTHOW XMMUU, Ta30BbIM 3aKOHaM. Takoi
WHTETPATUBHBIA TOJIXO0JI K OOYyYEHHMIO XMMUU Ha 0a30BOM YpPOBHE M IO3BOJISIET
(GbopMHPOBATH IIETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpA.

Xumuueckuii IKcnepumenm u pacuémmusle 3a0a4u no Qopmynam u ypasHeHuam
B Kypce 0a30BOTO YpOBHS H3-3a HEOOIBIIOrO JTUMHTA BPEMEHH HCIOJIB3YIOTCS
HECKOJIbKO MHAYe, YeM B OCHOBHOM IIIKOJIC W TIPH U3YYCHUH XUMHUHU Ha YIIIyOJIEHHOM
YPOBHE.

YBenudeH yAeNbHBIH BeC AEMOHCTPAIIMOHHOTO JKCICPUMEHTa M yMEHBIIEH —
7a00paTOPHOTO  YYCHHYECKOTO. I[lo3TOMy peKkoMeHIyeM TIpH  BBITTOJTHCHHH
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa IIMPOKO NPHUBJIEKATh YYAIIUXCS B KadyeCTBE
accucTeHTOB yuutelnsi. Kpome 3TOro, ¢ 1eipl0 SKOHOMHUM BPEMEHU U YCUJICHUS
HATJISTHOCTH Ha YpOKaX XMMHUHU TMPEJJIaraeTcs MCIOIb30BaHUE BUIACOPPArMEHTOB U
BUJICOMATEPHUAIIOB, a TAKXKE KOJUICKIUH, MTOJATOTOBICHHBIX K KaXJIOMY YPOKY XUMHUU
HA OCHOBE PUCYHKOB-KOJUIKEH U3 YIYCOHUKOB.

UToOBl peanu3oBaTh B3aWMOCBSI3b KAU€CTBEHHOW U KOJWYECTBEHHON CTOPOH
N3Y4aeMbIX XUMHYECKIX 00BEKTOB, — BEIIECTB M PEAKINi, — pacuETHBIC 3a/a9d TI0
dbopMynaM ¥ ypaBHEHHSAM, HEOOXOJAMMO TakKe YyBEIWYHUTH YACIBHBIA BeC
CaMOCTOSITeTbHOM  paboThl  yuammxcs. C 3ToMl 1enbl0  pacy€THbIE 3ajayd,
npuBeACHHBIE B KOHIIE KaXIoro maparpada y4YeOHHKOB, OIICHUBAIOTCS U
KOMMEHTHUPYIOTCS YUUTENIEM Ha IPOTHKEHUN 3—5 MUHYT B Hayaje KaXa0ro ypoka.

Packpvimue ceazu uzyuaemozo mamepuana ¢ 6yoyuwieil npogheccuonanbHoi
0esAmeIbHOCMbI0  8bINYCKHUKA  CPEOHell WIKOIbl  CROCOOCmEyem  yCUNeHUI)
MOMUBAUUU YUAULUXCA K UZYUEHUIO HENPOPUILHOT OUCYUNIUHBL. DTO MOXKET OBITH
JOCTUTHYTO Yepe3 BBIMOJHEHUE CTAPIICKIACCHUKAMU 3aJaHuil ¢ 00IIel TeMaTHKOM
«IlogroroBbTe COOOIICHHE O TOM, KaK CBSI3aHBI CBEJCHHS KOHKPETHOW TEMBI C
BbIOpaHnHOM Bamu BY3oM uim ¢ Oyaymieit npodeccrnoHanbHOM 1eITeTbHOCTRION.

Bombiryto posib B UHTETpaIii 3HAHUN CTaPIICKIACCHUKOB TI0 XUMUU U APYTHM
npeaMeTaM WrpalT ¢puiaocoghckue kKameeopuu u 3aKOHbl, HAPUMEP, 3aKOHBI
nepexoqa KOJWYCCTBEHHBIX OTHOIICHWH B KavyeCTBCHHBIC, CIAMHCTBA M OOPHOBI
MIPOTHUBOITOIOKHOCTEH WIIM KaTeTOPHsS «OTHOCHTEILHOCTH HWCTHHBIY. Tak, B xoje
JUCKYCCUM O CyTH TEPHOIMYECKOTO 3aKOHA y4Yalluecs NPUXOAAT K BBIBOIY O
MPUYUHHO-CJIEICTBEHHOW CBA3U U3MEHEHUN CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX UMU
BEILECTB OT 3aps0B U3 ATOMHBIX sJIep WIH O JBOMCTBEHHOM MOJIOKEHUH BOJOPO/Ia B
nepuoauyeckor cucreme. Ilpu paccmoTrpeHur KiIacCU(PUKAUU —XUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX BEIIECTB (METAJUIbl MU HEMETAIIbl) U



COECMHEHUM (OKCHIbl M THUIAPOKCH[bI) HA OCHOBE OTHOCHUTEIBHOCTU HCTUHHOCTHU
oOyuJaroIuecs: 0CO3HaHHO PAacCMaTPUBAIOT 0A30BbIE MOHATHUS Kypca: CTPOSHUE aToMa
YU BHJIBI XMMHYECKUX CBS3€H, THUMBl KPUCTAUIMYECKUX PEIIETOK U (PU3NYECKue
CBOICTBA BEIECTB, aM(POTEPHOCTb.

OnuH yac B HeeM0, OTBEACHHBIA HA U3yYEHHE Kypca, MPEANoaraeT IupoKoe
UCITOJIb30BAHUE JICKYUOHHO-CEMUHAPCKOU (opMmbl nPosedeHus yueOHbIX 3aHAMUN .
OTO0 MO3BOJISIET CTapIIEKIACCHUKAM HE TOJIBKO 3(P(EKTUBHO YCBaWBATh COJIEPIKAHUE
Kypca, HO U TOTOBUT MX K MPOJIOJKEHUIO 00pa30BaHUs B BBICUIEH IIKOJIE, I/I€ TaKas
dbopma mpeobiagaer.

OO0mas xapakrepucTuKa Kypca

OcobeHHOCTH ~ cofepX aHUs M METOJUYECKOIO  IOCTPOEHUs  Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. Conmepxanue Kypca BBICTPOEHO JIOTUYHO U JIOCTYIIHO B COOTBETCTBHM C
CUCTEMHO-JIEATEIbHOCTHBIM MOAXOJIOM Ha OCHOBE UEPAPXUU YUEOHBIX TPOOIIEM

2. B 10-om knacce CTaplICKIACCHUKM 3HAKOMATCA € OOraTblIM MHPOM
OpraHMYECKUX BEIIECTB HAa OCHOBE pealu3aluy HAEH B3aUMOCBA3UM XUMHUYECKOIO
CTPOEHHUSI 3TUX BELIECTB C UX CBOMCTBAMH U PUMEHEHHUEM

3. Conepxanue Kypca oOmeid xumuu B 1l-om Kiacce cmocoOCTByeT
(bOpMHUPOBAHUIO €IMHON XUMHUYECKON KapTUHBI MUPA Y BBIITYCKHUKOB CPEIHEN IIKOJIbI
MyTEM PACCMOTPEHUS OOITUX J1JIsI HEOPTaHUYECKOW U OPTaHUYECKON XUMUU MOHSITHH,
3aKOHOB U TEOPUH.

4. V3zydyeHune Kypca IPOBOAMUTCS HAa OCHOBE COYETAHMSI TEOPUU U NPAKTUKU
npo6seMHOro 00yUYeHHs U [0Jlauu MarepHralia B JIOTMKE HayYHOTO O3HAHMSL.

5. Teopernueckue MTOJIOKEHUS Kypca IUPOKO MTOAKPEILICHBI
J€MOHCTPAIIMOHHBIMA XUMHUYECKUMHU SKCIIEPUMEHTAaMU, J1a00paTOPHBIMU ONBITAMU U
MPaKTUYECKUMH paboTaMH.

6. Peanmusyercda uHTErpamusi comepxaHusi Kypca ¢ NpeAMETaMu HE TOJIBKO
€CTECTBEHHO-HAYYHOT0, HO U TYMaHUTapHOTO IIUKJIOB.

7. JlOCTHXKEHUIO MPEIMETHBIX, METANPEAMETHBIX U JIMYHOCTHBIE PE3YIbTaToOB
crocoOCTBYeT cuctema 3aiaHuil B ¢opmare pedrekcuu: TpoBEphTE CBOM 3HAHUS,
MPUMEHUTE CBOU 3HAHMSI, UCIIOJIB3YWUTE JOMOIHUTENbHYI0 HH(OPMAIIUIO U BhIPA3UTE
MHEHUE.

8. PackpbIBaeTcs poib POCCHNMCKHX YYEHBIX B CTAaHOBICHHH MHPOBOMN
XUMHUYECKON HayKH, YTO COCOOCTBYET BOCIHUTAHHUIO MAaTPUOTU3MA U HAI[MOHAJIHHOU
caMOUJICHTH(UKAITIH.

9. Kypc peanusyet cBs3b yueOHON TUCHUIUIUHBI C XKU3HBIO, UTO CIIOCOOCTBYET
YCUJICHUIO MOTHBALIMM YYaIlIMXCS K M3YYCHUI0 HENpoQMIbHON XUMHUHU Uepes
pacKpbITHE CBS3M M3y4aeMOro MaTepuaia ¢ Oyayuieit o0pa3oBaTesibHOI TpaeKTopuen
U IpoeCCHOHATIBHOM JIeATENBHOCTH.

10. B kypce npeacTaBieHbl COBPEMEHHbIE HAPaBIICHUS PA3BUTHSI XUMUUECKON
HAyKH U TEXHOJIOTHUHU.

11. B kypce Hauum oTpaskeHrue OCHOBHBIE COIEPKATEIbHbIE JIMHUU:

o «Bewecmeo» — 3HaHHSI O COCTaBe, CTPOCHHM, CBOHCTBaxX ((pU3HUECKHUX,
XUMHUYECKMX U OHMOJOrMYeCKHX), HaxXOKIEHUU B TPUPOAEC U MOIyYCHUU
BaKHEHIINX XUMUYECKHUX BEILECTB;



o «Xumuueckaa peaxyus» — 3HAHUSA O IpoOLECCaX, B KOTOPBIX MPOSBIISIOTCS
XMMHYECKHE CBOWCTBA BEUIECTB, YCIOBUSX HX NPOTEKaHUS MU CHocobax
yIpaBJICHUS UMU;

o «llpumenenue geujecme) — 3HaHUS B3aNMOCBSI3U CBOMCTB XUMHYECKHX BELIECTB,
HanOoJiee HCIONb3yeMbIX B OBITY, MPOMBIIUIEHHOCTH, CEJIbCKOM XO3SHCTBE,
3[IPaBOOXPAHECHHUH U HAa TPAHCIIOPTE;

o «A3bIK XuMuuy» — CUCTEMA 3HAHUMN O BAXKHEUIIINX MTOHATUSAX XUMUU U XUMHUYECKON
HOMEHKJIAType HeopraHuueckux u opranudeckux Bemects (MIOITAK wu
TPUBHUAILHON); BIIaJICHUE XUMUYECKON CUMBOJIMKON U €€ OTPAXKEHUEM Ha MHUCHME,
—XHUMHUYECKIUMU 3HaKaM¥ (CUMBOJIaMHU ), (GOPMYIIBI U YPABHEHHSI, a TAKXKE MPABHIIA
nepeBosia MH(GOPMAIIUU C POJHOTO S3bIKa HA A3BIK XUMHUHU U 0OpaTHO.

MecTo npegMera B y4eOHOM IIaHe

Kypc xumum B cpenHerd 1mkoje npexycmarpuBaercs DenepaibHbIM
rocyJIapCTBEHHbIM 00pa30BaTEIbHBIM CTaHAAPTOM KaK COCTAaBHAsI YacTh MPEAMETHON
obnactu «EcTecTBeHHO-HAyYHBIE TPEAMETHI».

XuMHsl BKIIIOYEHA B pasjiesl 0a3ucHOr0 y4eOHOro IuUlaHa CpEIHEH IIKOJIbI
«Conepxanue, GopMUPYyEMOE YUJaCTHUKAMU 00Pa30BaTEIBHOIO MPOLECCa», TO3TOMY
oOyuyaroiuecs MOTyT BBIOpaTh XMMHIO Kak Ha 0a30BOM, TaK U Ha yIIIyOJIEHHOM YPOBHE
WIM JKe, B Ka4eCTBE aJbTepHATHBBI BBIOpATh HMHTETPUPOBAHHBIA  KypC
«EcTecTBO3HAHHEY.

B 6a3zucHoM yueOHOM IIaHe 00IIe00pa3oBaTeNbHBIX OPraHU3ALMN HU3yYeHUE
XUMUHU TIPpOBOAUTCS U3 pacuéra 1 yac B Hemento (70 yacoB 3a aBa rojga oOydeHus), B
COOTBETCTBHMH C KOTOPBIM M pa3paboTaHa JaHHas paboyas mporpamma 1o XuMuu Jiis
cpenHero o0iero o0pazoBaHus Ha 6a30BOM YPOBHE.

JInuHoCTHBIE, MeTanpeIMeTHbIE U NMPeIMeTHbIe Pe3y/IbTaThl 0CBOCHUS
Kypca
OOyueHue XMMHUU B CpelHEH IKojiie Ha 0a30BOM YPOBHE IO JIaHHOMY KypcCy

CHOCOOCTBYET  JOCTHKEHHMIO  OOyYaIOIUMHUCS  CICAYIOUIMX  JUYHOCHIHBIX

pe3yibmamaoe:

1) 4yBCTBa TOPIOCTH 32 POCCUHCKYIO XUMHYECCKYIO HAyKy M OCO3HAHUE POCCHUCKOM
rpa)x/1aHCKON UIEHTUYHOCTH — 8 YeHHOCMHO-0PUEHMAYUOHHOU cghepe;

2) 0co3HaBaTh HEOOXOJAMMOCTh CBOCH MO3HABATEILHOW JEATCIBHOCTH W yMCHHE
YIOPABJIATH €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO HA MPOTKEHUU
BCEH >KM3HU; MOHMMAaHHE BaXHOCTH HEMPEPBHIBHOIO O0pa3oBaHUsl Kak (pakTopy
yCHEemHOW Tpo(ecCHOHAIbHOM H  OOILECTBEHHOW AESTENbHOCTH; — 8
no3HasamenvHoul (KOTHUTUBHOM, UHTEIJIEKTYaIbHOMN) cghepe

3) TOTOBHOCTh K OCO3HAHHOMY BBHIOOpY JalibHEHIICH 00pa30BaTeIbHON TPaeKTOPUH
WK cepsl MpodeccuoHanbHON AeATENILHOCTH — 8 mpy0o8oll cghepe;

4) HempusATHE BPEIHBIX MPHUBBIYEK (KypEHHSI, YITOTPEOICHHUS aIKOTOJIsSI U HAPKOTHKOB)
Ha OCHOBE 3HAHUI 0 TOKCHYECKOM U HAPKOTHUECKOM JIEWCTBUHU BEILIECTB — 6 chepe
300posbechepedicerlss U 6e30NACH020 00pa3a HCU3HUL,

Memanpeomemnuvimu pe3yrvmamamiu OCBOCHUS BBIITYCKHUKAMU CPETHEN IIKOJIbI

Kypca XUMUH SIBISIIOTCSI:

1) ucnonvzoeanue OCHOBHBIX METOJIOB IO3HAHUS (OTPEIEICHIE HCTOYHUKOB YIeOHOH
U HayyHOW wuH(OpMAIMK, TMOMyuyeHHUE OdTol uHPopManuu, €€ aHauu3, WU



2)

3)
4)
5)

6)

7)

8)

)

YMO3aKJIFOYEHUS Ha €r0 OCHOBE, U3TOTOBJICHUE U Mpe3eHTalUs MH()OPMAIITMIOHHOTO
NpOAYKTa; IPOBEICHHUE SKCIEpPUMEHTa, B TOM YHCIE€ W B IpoLecce
UCCIIEZIOBATENBbCKON  IEATETbHOCTH, MOJIEIMPOBAHUE HM3Y4aeMbIX OOBEKTOB,
HaOIIOZICHUE 32 HUMH, UX U3MEpPEHHe, (DUKcAIusl pe3yIbTaToOB) U UX NpUMEHeHUe
JUTsl IOHUMAHHMSI Pa3JIMYHBIX CTOPOH OKPYKAIOIIEH 1eHCTBUTEIbHOCTH;

é1a0enue OCHOBHBIMU HMHTEIUIEKTyaIbHBIMA ONEpalusMU (aHAJU3 W CHHTES,
CpaBHEHHE U CUCTeMaTu3anus, 00001IeHne U KOHKpeTH3aIus, KiIacCuPUKaIus 1
MOWCK aHAJOTrOB, BBISBIICHUE MPUYMHHO-CIEICTBEHHBIX CBs3ed, (HOpMYyIHpPOBKa
TUIO0TE3, UX IPOBEPKA U (POPMYITHPOBKA BHIBOIOB);

no3HaHue 0ObEKTOB OKPYKAIOIIETO MUPA B IJIAHE BOCXOXKJEHUS OT a0CTPAKTHOIO
K KOHKpETHOMY (0T 00111eT0 Yepe3 YaCTHOE K €IUHUYHOMY );

CnocoOHOCMb BBIIBUTATh HWJAEHM U HAXOAUTh CPEACTBA, HEOOXOAMMBIC ISl UX
JOCTHKCHMUS;

ymenue (HOPMYIHPOBATh LETW U ONPENEIATh 3aJa4yd B CBOEH IMO3HABaTEIbHON
NEeATEIbHOCTH, ONPENEIATh CPEACTBA ISl JOCTUKEHUS LIEJIeH U pelIeHus 3a/1a4;
onpeoenams pasHOOOpPA3HbIE MCTOYHHUKHU TOJYYEHUS] HEOOXOAUMOW XMMHUYECKON
uH(pOpMaIK, yCTAHOBICHHE COOTBETCTBUS COAEPKaHUA U (POPMBI MPEACTABICHUS
MH(OPMALIMOHHOTO IPOAYKTA ayAUTOPHH;

YMeHue TPOAYKTHUBHO OOILAThCA M B3aMMOJEHCTBOBATH B MPOLECCE COBMECTHOMN
JEATCIbHOCTH, YYUTBHIBATh TMO3UIMU JAPYTUX YYaCTHUKOB JICSTEIBLHOCTH,
3¢ dHEeKTUBHO pa3peniarb KOHMIUKTHI;

20MOBHOCMb K KOMMYHUKaluMud (TIPECTaBIsATh PE3yabTaThl  COOCTBEHHOM
MO3HABATENIBHOM  JESATENBbHOCTH,  CIbIIATh W CIyllaTh  ONIIOHEHTOB,
KOPPEKTUPOBAaTh COOCTBEHHYIO MO3UIINIO);

YMeHue WCIIONIb30BaTh CpEACTBA HMHQPOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
texHonorut (manee — WKT) B pemieHnn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJad C COONIOAEHUEM TpPeOOBAaHUN SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHMEHBI, PECYpCOCOEPEXKEHUs, MPABOBBIX M ATUYECKUX HOPM,
HOPM UH(OPMAIMOHHON O€30MaCHOCTH;

10) enadenue SA3BIKOBBIMH CPEICTBAMH, B TOM YHCIIC U SI3BIKOM XHUMUU — YMCHHE

SCHO, JIOTUYHO U TOYHO M3JIararth CBOIO TOUKY 3pPEHUS, UCIOJIb30BaTh a/ICKBATHHIE
S3BIKOBBIE CPEJICTBA, B TOM YUCJIE U CUMBOJIbHBIE (XUMUYECKHE 3HAKU, (POPMYIIBI U
ypaBHEHUS).

Ilpeomemnvimu pesynomamamu N3y4eHNsl XAMUU Ha 0a30BOM YPOBHE HA CTYTICHU

CpeaHero o01ero oopa3oBaHus ABISIOTCS CIECAYIOIINE PE3YIIbTaThI.

l.
1.

2.

B nmo3naBareabHoOH cdepe:
3Hanue (noHuUMAaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BXKHEHUIIIMX TEOpUU Kypca
OpraHUYECKOM M OOIICH XMMUU;
YMeHue HaONIONATh, OMUCHIBATh, (PUKCUPOBATH PE3yIbTAThl M JieJaTh BBIBOABI Ha
OCHOBE JICMOHCTPAIIMOHHBIX M CAMOCTOSITENIbHO MPOBEAEHHBIX SKCIEPUMEHTOB,
UCIIOJIB3YS ISl 3TOTO POIHOM (PYyCCKUN MITM MHOMW) S3BIK U SI3bIK XUMUU;
yMeHue KiIacCU(PUIMpPOBaTh XHWMHYECKHE JJIEMEHTBHI, TMPOCThIE BEIIECTBA,
HEOPTaHUYECKHUE U OPTraHUYECKUEe COSAUHEHUSI, XUMUYECKHE MPOIIECCHI;
YMeHue XapaKTepu30BaTh OOIIHME CBOMCTBA, TOJIyY€HUE U IPUMEHEHHE H3yYEeHHBIX
KJIaCChl HEOPTaHMYECKUX M OPraHMYEeCKMX BEIIECTB M HUX BaXKHEUIIHMX
MPEICTaBUTEIIEH;



5. onucvleamb KOHKPETHbIE XHUMHUYECKHUE PEAKIMH, YCIOBUS UX MPOBEIACHUS U
YIOPABJICHUS] XUMUYECKUMU IIPOLIECCAMU;

6. ymenue TMPOBOAUTH CAMOCTOSITENIbHBIM XUMHUYECKHI SKCIEPUMEHT M HaOII0AaTh
JEMOHCTPALIMOHHBIN 3KCIEPUMEHT, (PUKCUPOBATH PE3YIbTATHI U J€1aTh BHIBOABI U
3aKJIFOUYEHUS 110 PE3yNbTaTaM;

7. npoeHo3uposams CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTHMU CO CBOMCTBaMU
M3YYECHHBIX HA OCHOBE 3HAHUS XMMHUYECKHUX 3aKOHOMEPHOCTEMH;

8. ompedensams WCTOUHUKU XUMHUYECKOM uWHGOpMALMK, TOIydYaTh €€, MPOBOIUTH
aHaJn3, U3roTaBIMBaTh NH(OPMAIIMOHHBIN NPOAYKT U MPEICTABIATD €T0;

9. ymemsv  nonvszosamvca  00S3aTEIBHBIMM ~ CHPABOYHBIMM  MaTepHUaJIaMU:

[Tepuonnueckoit cucteMoilt xumudeckux sieMeHToB [l. M. MenneneeBa, Tabmuiieit

pPacTBOPUMOCTH, DJIEKTPOXMMUYECKUM PSJAOM HANPSOHKEHUNM METAIUIOB, PsIOM

IIEKTPOOTPULIATENBHOCTH — JUISl XapaKTEPUCTHUKU CTPOEHHMsI, COCTaBa U CBOMCTB

aTOMOB XMMHYECKHUX 3JeMeHTOB [—IV meproaoB u 00pa3oBaHHBIX UMM MPOCTBIX U

CJIO)KHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUIMOCTH CBOWCTB M MIPUMEHEHHUS BAXKHEUIITNX OPTaHUYECKUX

COCIMHEHU OT MX XUMHUYECKOTO CTPOEHHUSA, B TOM YHCIE€ U O0OYyCIOBIEHHBIX

XapaKTepOM 3TOr0 CTPOEHUS (MPEACNbHBIM WIA HENPEAeNbHbIM) M HAJIHUYUEM

(yHKIMOHATBHBIX TPYIIIL;

11. mooenuposanue MOJIEKy1 HEOPTaHUUECKUX U OPTAaHUUECKUX BEIIECTB;

12. nonumanue XAMHUYECKONW KApTUHBI MUpPAa KaK HEOTHEMJIEMOM YacTH IEJOCTHOMN

HAay4YHOU KapTUHBI MUPA.

. B ueHHoCTHo-OpHeHTANMOHHOH cdepe — dopMupoBaHUE COOCTBEHHOM
NO3ULMN TPHU OLIEHKE IMOCIEACTBHM ISl OKPYXKAIOLIEH Cpedbl NESTEIbHOCTH
YeJI0OBeKa, CBSA3aHHOM C MPOU3BOACTBOM U MEpepadOTKOW XHUMHUYECKUX
IIPOAYKTOB;

[1l. B TpynoBoii cepe — npogedeHue XUMHUUECKOTO IKCHEPUMEHTA; pazgumue
HABBIKOB Y4eOHOM, MPOEKTHO-UCCIIENOBATENBCKON U TBOPUECKOW ACSITEIBHOCTH
IIPU BBIMOJTHEHUU UHIUBUAYAIbHOTO MPOEKTA IO XUMUU;

IV. B cdepe 310poBOro odpasza xku3sHu — cooO00eHue TpaBuil 0€30MaCHOTO
oOpalieHusi ¢ BEUIECTBaMM, MarepuajaMu; OKa3aHHWE NEpBOM MOMOLIM MpHU
OTPaBJICHUSX, OKOTaX U TpaBMax, MOJIYUYEHHBIX B pe3y/IbTaTe HApyIICHUS MPaBUII
TEXHUKHA O€30MacHOCTM TMpu paboTe ¢ BellecTBaMU U JabOpaTOpHBIM
000pyIOBaHUEM.

Conepxanne kypca 10—11 xkinaccoB. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKT€pU3yeTCsl LEJIOCTHOCTBIO W CUCTEMHOCTBIO
y4eOHOrO MpenMera, Ha OCBOCHHME KOTOPOrO OTBEAEHO JKECTKO JMMHUTHPOBAHHOE
yueOHOE BpeMsi.

[TepBas yacth kypca (10 knacc) MOCBAIIEHA OPTAaHUYECKUM COCIMHEHUSIM, a
BTopas (11 knacc) — oOuelt XuMHH.

CTpyKTypUpOBaHUE Kypca OpraHu4eCKOM XUMHUH ONPEEISAETCS UIEIMHU TEOPUN
pa3BuBaroiero ooyuenus JnbkoHuHA U B. B. /laBbiioBa U CTaBUT 1IEJIbIO PA3BUTHE
yYaluxcsi Henpo@MIbHBIX MO OTHOIIEHUIO K XMMHUHU KJIACCOB CPEICTBAMU YUeOHOU
aucuuIuivHbl. [lo3TOMy BHauasne paccMarpuBaroTCsl KpaTKUE TEOPETUUECKUE CBEICHUS
O CTPOEHMH, KJaccupUKalMKU U crnocodax (HOpMHPOBAHUS HA3BAHUM OPraHUYECKUX
COEJIMHEHU, 00 0COOCHHOCTSIX MPOTEKAHMS OPraHUYECKUX PEAKIUN B CPABHEHUHU C



M3YUYCHHBIMA B OCHOBHOM IIIKOJIE THUIIAMUA XUMHYECKHUX pPEAKIUid C Y4YacTHEM
HEOpPraHUYeCKUX BellecTB. Ha HayanbHOM 3Tame pacKpbIBAIOTCA MPUUYUHBI
MHOT000pa3usi OPraHMYECKUX COCTUHEHUM.

Jlanee paccMmarpuBarOTCsi OCHOBHBIC KJIACChl OPraHMYECKUX COCIUHEHUN —
YIJIEBOJOPOJIOB (AJIKAaHOB, AJIKCHOB, JAUEHOB, AJKUHOB, APEHOB) M HMX MPHUPOAHBIX
WMCTOYHUKOB (MPUPOTHOTO Ta3a, He(PTH U KAMEHHOTO YIJIs). DTO MO3BOJISIET 3aKPEIUTh
OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX COEAMHEHUMN
A. M. bytnepoga.

3aTeM CBEICHHUSI O 3aBUCHMOCTH CBOMCTB OPraHUYECKUX COCAMHEHHH OT HX
CTPOCHMSI PA3BUBAIOTCA TMPU PACCMOTPEHUH KJIACCOB  KHCIIOPOACOACPKAIINX
coeIMHEHUH (CrIUpTOB, heHOoIa, ATbJACTHIOB, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(PHUpPOB,
KUPOB M YIIEBOJOB) M a30TCOAEPIKAIIUX OPTaHUYECKUX COCIMHEHUN (aMHHOB,
AMHUHOKHCJIOT, OSJIKOB M HYKJICHHOBBIX KHUCIIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BOIPOC O POJIM OPraHUYECKOW XUMUU B
JKU3HU COBPEMEHHOIO OOIIecTBa, pealu3yeT 3akKIIOuMTeNIbHAs IJlaBa Kypca
«Oprannueckasi XuMusi 1 001IecTBO». B Hell oOydaroniuecs: 3HaKOMSTCSI ¢ TAKUMHU
BOKHBIMU B TIPAKTUUYECKOM U OWUOJOTMYECKOM OTHOIICHUH BEIIECTBAMU U
MaTepuajaMy, Kak IUIaCTMacChl M BOJIOKHA, (PEPMEHTHI, BUTAMHUHBI, TOPMOHBI U
JIEKapCTBa, a TAK¥Ke C JOCTUKEHUSAMHU OMOTEXHOJIOTHH.

Nneu teopuun pa3BuBaroniero o0yueHus MOJIOKEHBI M1 B OCHOBY Kypca oO1en
XUMHHA. Y  CTapUIEKIAaCCHUKOB (OPMHUPYETCS IIEJOCTHOE TPEJACTABICHUE O
XHMHUYECKOM HAyKe M XMMHYECKOM MPOU3BOJICTBE, a TAKKE O €IUHOM €CTECTBEHHO-
HAay4YHOM KapTHUHE MHUpa, B KOTOPOM XHUMHYECKas KapTUHa MHpa SBISIETCS €€
HEOTHhEMJIEMOM YaCThIO.

B kypce oOmeli XuMuu BHa4aje ydalidecs 3HAKOMATCS TIOCICIHUMU
JOCTIDKCHUSIMA B 00JIaCTM HM3Y4Y€HHsS aToMa, Y3HAalOT O COBPEMEHHBIX MeETO/Iax
MO3HAHUSI CTPOCHUS aToMa, YIyOJsSIoT U PaCUIUpPsIIOT 3HAHUS, MOJTYUYECHHbBIE B Kypce
OCHOBHOM HIKOJIbI, 0 CTPOCHUU aTOMa U BellecTBa Ha 0CHOBe [leproauyeckoro 3akoHa
u llepuonuueckoin cucremsl J[. M. MennaeneeBa, 00 0OOIMX CBOWCTBaxX KJIACCOB
OPTraHUYECKUX W HEOPTraHWYECKUX COCAMHEHUM (KUCIIOT, OCHOBAaHUM, amM(OTEpPHBIX
COCIMHEHU) B CBETE TEOPUM DJICKTPOJUTHYECKON TUCCOLUUAIMU W TMPOTOHHOU
teopun. Jlamee paccmarpuBaercs KiacCH(PUKalMs XHMHYECKUX pEakluil B
OpPraHUYeCKOW W HEOPraHMYEeCKOM XHUMHHM. 3aBepilaeT Kypc 3HAKOMCTBO
CTapIIEKJIACCHUKOB C MEPCHEKTUBAMU PA3BUTUSI XUMUYECKON HAYKH U XMMUYECKOTO
MPOU3BOJICTBA, C TPOOJIEeMaMH OXPaHbl OKPYXKAIOIIEH Cpenbl OT XUMHUYECKOTO
3arpsA3HEHUS U MYTIMU UX PEIICHHUS.

Coaep:xanne kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopusst cTpoeHuss opraHuyeckux coeauHennit A. M. bymieposa. Ilpenmer
oprannyecko xumuu. OpraHrMvecKue BEIIECTBA: MPUPOAHBIE, HUCKYCCTBEHHBIE M
cunteTnueckue. (OCOOEHHOCTH COCTaBa M CTPOCHMS OPraHUYECKUX BEIIECTB.
Butanusm u ero kpax. [lonstue 06 yrmeBogopoaax.

OCHOBHBIE TOJOKEHUSI TEOPUH XUMHUUYECKOTO CTpoeHus byTtiepoBa. BaleHTHOCTB.
CrpykrypHble (OpMYabl — IMOJHBIE U coKpaméHHble. [IpocThie (omuHapHBIE) U
KpaTHbIe (JIBOMHBIE W TPOMHBIEC) CBsI3U. M3oMepbl u u3omepus. BzaumHoe BiausiHHE
aTOMOB B MOJIEKYJIE.



Hemonctpauuu. IlnaBnenue, oOyriMBaHWE W TOPEHUE OPraHUYECKHUX BEILECTB.
Mogenn (IrapocTepkHEBbIE M OOBEMHBIC) MOJCKYJI OPraHWYeCKHX COCIUHCHUN
pa3HbIX Ki1accoB. ONpeaeeHne 3MEMEHTHOIO COCTaBa OPraHNYECKUX COETMHEHUI.
JlaboparopHbie OnbITHI. M3roTOBIIEHHE MOZIENIEN OPraHUYECKUX COETMHEHHM.
YriieBoa0opoabl ¥ UX NPUPOAHBIE HCTOYHUKH

Ilpeneabnnie yrieBomopoabl. Aukanbl. OnpenencHue. [omonmorudeckuii  psij
ankaHoB u ero oOmas ¢opmyna. CTpykTypHas H30MEpHsl YIIEPOAHON LEMu.
Panukanel. HomeHknarypa ankaHOB. XHWMHYECKHE CBOMCTBA AaJKaHOB: TOpPEHHUE,
peakiu 3aMeleHus (raJoreHUpOBaHUE), PeaKIusl Pa3JIOKEHUsT METaHa, PEeaKIMs
JETUAPUPOBAHUS ITAHA.

HenpeneabHbie yriieBogopoabl. AjikeHbl. DtuieH. Onpenenenue. ['omonornueckuit
psan ankeHoB. Homenkiarypa. CTpyKTypHast 1 IpOCTpaHCTBEHHas (T€OMETpUYECcKast)
nsoMepus. I[IpOMBIIUIEHHOE IIOJyYEHHE QJIKCHOB: KPEKUMHI U JETMAPUPOBAHKE
ankaHoB. JlaboparopHoe MOdy4YeHUE STUIEHA — peakUus AETUApATalUd 3TAaHOJA.
Peakunn nmpucoenvHeHus: rugparamnus, TUAPOralOreHUPOBAaHNE, TaJOTCHUPOBAHME,
nonuMepu3zanuu. [IpaBmino MapkoBHukoBa. OkuclieHHME ankeHOB. KadecTBEHHbIE
pPEaKMU Ha HENPEEIbHBIE YITIEBOIOPOIBI.

Aaxanuensl. Kayuyku. Omnpenenenne. Homenknarypa. ConpspKEHHBIE THEHBI.
byraauen-1,3, uzonpen. Peakuus Jlebenera. Peakuuu npucoennHeHus ankaaueHOB.
Kayuyku:  HarypajdbHbli, CUHTeTHYeCKHE  (OyTaauEHOBBIM, H3OMPEHOBBIN).
Bynkanuzanus kayuyka. Pe3una. D00HUT.

Aaxunbl. Onpenenenue. Homenknarypa. [lonydeHne u npuMEHEHUE alleTUIIEHA.
XUMUYECKHE  CBOMCTBA  alETUJIEHA: TOpPEHHE, PEaKUud  IPUCOCAUHEHHUS:
rUAPOrajJoreHUpOBaHNE, TaJoreHupoBaHue, Tuaparauus (peakuus Kyueposa).
Bununxiiopua, NOJTMBUHWIXIIOPHI.

Apenbl. Onpenenenue. beH3on: ero ctpoeHue, HEKOTOpble (PU3NUECKUe U XUMUYECKHE
CBOMCTBa (rOpeHHE, pEeaKlMU 3aMEIECHUs] — TaJOTeHUPOBAHHE, HUTPOBAHUE),
MTOJIyYEHNE U IPUMEHEHUE. DKCTPAKIIHS.

Ipuponubiii ra3. CocraB mnpupomHoro rasza. Ero HaxoxkaeHue B OPUPOAE.
[IpeumyiiecTBa NOPUPONHOrO Tra3za Kak TOIUIMBA. XHUMHUYECKas mepepadoTKa
IIPUPOJHOTO Ta3a: KOHBEPCHsl, NUPOau3. CUHTE3-Ta3 U €ro UCIIOIb30BaHUE.

Hedp1s m cnocodbl eé mepepadorkm. I[lonyTHblli HeQTSHON Tra3, ero cocraB U
dbpakiuu — ra3oBbId OCH3MH, MpornaH-OyTaHoBas, cyxoi ra3. Hedtb, €€ coctaB u
nepepadoTka — TIEpPEeroHkKa, KpekuHr, pudopmuHr. Hedrenpoaykrel. OkTaHoBOE
YHCII0; OCH3MH.

KaMeHnHblil yroib u ero nepepadorka. Vickonaemblil yroijib: aHTpaIUT, KaMEHHBIH,
Oypeiii. KokcoBanme kamenHoro ymisi. KokcoBelii Ta3, aMMmmuadHas BoOja,
KaMEHHOYTOJIbHAsl CMoOJja, KOKC. ['asudukanus U KaTaJIuTHYECKOE THUIPUPOBAHHE
KaMEHHOTO YIUIA.

Jlemoncmpayuu. I opeHne meTana, 3TaHa, aueTwieHa. OTHOIIEHUE METaHa, STUJIEHA,
anieTuiieHa u 0eH301a K pacTBOpaM NIepMaHraHara kanus u Opomnoit Boze. [lonyuenue
ATWIICHA peaKlMell [eruaparaluy 3TaHoja M aleTWIeHAa THUIIPOJIM30M KapOuia
KaJIblus. Pa3noxkeHne kayyyka Mpy HArpeBaHUM, UCIIBITAHUE MPOAYKTOB PA3JI0KEHHUS
Ha HEeNpeAeNbHOCTb, Komiekiuu «Hedts n Hedrenponykrey, «KamenHnsiit yrons u
MPOAYKTHI €ro nepepadoTkuy, «Kayuykmy.



Jlabopamopnsie onvimepl. OOHapy)XeHUE TPOAYKTOB ropeHus cseuu. MccienoBanue
CBOMCTB Kay4yKOB.

KucJiiopoa- n azorcoaep:kanme opranHnyeckue coeuHeHust

Opnoaromubie cnupthl. OnpeneneHue. OyHKIMOHANbHAS TUAPOKCUIIbHAS TPYIIIA.
['oMonornuecknid ps NPenesbHBIX ONHOATOMHBIX CHUPTOB. M30Mepus monoxeHwus
(yHKUMOHANBHOW Tpynnbl. BogoponHas cBA3b. XUMHUYECKHE CBOMCTBAa CIUPTOB.
Anpneruanas rpymnmna. Peakuusa stepudukanuu, cioxubsie d¢upsl. [Ipumenenue
CIUpTOB. J[efCTBHE METUIIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.
MHuoroaromubie cnuprhl. OnpeneneHue. ITuneHrukonb. [muuepun. [lomydyenue u
XUMUYECKME CBOMCTBA MHOTOATOMHBIX CHHUpPTOB. KadecTBeHHass peakuuss Ha
MHOTOaTOMHBIE€ CIUPTHI. AHTUDPU3.

®enos. CTpoeHue, mojsyuyeHue, CBOMCTBA M npumeHeHue ¢eHona. KauecTBeHHbIE
peakuuu Ha ¢peHosn. BzaumHoe BIusiHUE aTOMOB B MOJIEKYJIe (peHoa.

Aasaeruabl. Onpeaenenue. @opManbAeru U aeTaabaerul. XUMAYECKUE CBOMCTBRA
anpaerunoB. KauecTBeHHbIE peakuyyu Ha albAeTUlbl. Peaknuu MOIMKOHIECHCALWH.
Kap6onunbHas rpymnmna. KeToHbsl Ha mpuMepe aleToHa.

Kap6oHoBble KkucaoThl. IIpenenbHbIC OMHOOCHOBHBIC KapOOHOBBIE KHCIIOTHI, HX
roMonorndecknd  psafa. llomyyenne w npuMeHeHue. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. Peakuus srepuduxanuu.

Caoxnbie 3¢upbl. Kupsbl. Peakuus stepudukanuu. Cnoxssie 3@upbl. XKXupsl, ux
COCTaB U FMAPOJN3 (KUCIOTHBIN U 1IeJ04HOM). Mblna. ['uapupoBaHue )Kupos.
YrneBoabl. YrieBoapl. MoHocaxapuapl. [roko3a kak anpaerugocnupT. CopOwuT.
MonouHokucnoe u cnuproBoe Opoxenue. Dorocuures. Jucaxapuasl. Caxaposa.
[Tonucaxapuabl: Kpaxmal, LEJII0I03a.

AMuHBL. AMUHOrpynma. AMHHBI TOpeIelbHbIE M apOMaTHYECKHE. AHUIIMH.
[Tonyuenune amuHOB. Peakius 3unnHa. XMMHYECKHE CBOMCTBA U TPUMEHEHUE aMUHOB.
AMMHOKHUCIOTBHI. bBeiaku. AMHUHOKHUCIOTBI Kak amM(pOTEepHbIE OpPraHUYECKUe
coequuenus. [nmunuH. Peakiusa nomukonaeHcamuu. [lentunnas cBs3e. [lepBuuHnas,
BTOpUYHAs, TPETUYHAs CTPYKTypbl OenkoB. KauecTBeHHble peakuud Ha OEIKH.
I'maponus. lenarypauus. buonornueckue pyHKIMN OETKOB B OpraHu3Me.
Jemoncmpayuu. OxucineHne crnupra B anpaeruia. KadecTBeHHass peakuus Ha
MHOTOaTOMHBI€ CIUPTHL. PacTBOpUMOCTh (heHona B BoJie MpU OOBIYHON TeMIeparype
U npu HarpeBaHuu. KauecTBeHHble peakuuu Ha ¢eHos. KauecTBeHHbIE peakiuu Ha
anpaerunpl.  BzauMmopelictBue  mmoko3bl ¢ ruapokcuaoMm  meau(Il)  kak
anpaerunocnupra. KauectBenHas peakius Ha kpaxmail. LIBeTHbIe peakiuu OesKoB.
Jlabopamopnvie onvimbi. CpaBHEHHE CKOPOCTHM HCHapeHUs BOABI M ATAHOJIA.
PactBopumocTs mmueprHa B Boxe. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI.
Omnpenenenue HENPeaEIbHOCTH PACTUTEIBLHOTO MAaca.

Ilpakmuueckaa paboma. Vinentudukaius opraHuIeCKUX COSTUHCHHM.
Oprannyeckasi XuMHs M 00LIE€CTBO

buorexnoaorus. Ilepuons! €€ pa3sutus. Tpu HanpaBlieHUss OMOTEXHOJIOTUU: TeHHAas
(W11 reHeTUYeCcKasl) MHKeHepHs; KJIETOUHAsl MH)KEHEpUs; OM0oIorniecKkas HHXeHEepusl.
['enetnueckn MomuduimpoBannbie opranu3Mbl (I'MO) u TpaHCreHHasi MPOIYKIIUSL.
Knonuposanue. UMMoOuIn3oBaHHbIe PEPMEHTHI U UX TPUMEHEHUE.

Moammepsl. Kiaccudukanus noaumepos. McKycCTBEHHbIE MONUMEPHI: LEUTYIIOU,
aleTaTHbIN MENK, BUCKO3a, IieutodaH.



Cunrerndeckue noaumepbl. CriocoObl MOTYYEHUS] TOIUMEPOB: MOJIMMEPU3ALUST U
nosvkoHaeHcaus. CuHreTnyeckue kaydyku. Ilmactmaccsl: momuctupol, TedioH,
NONMUBUHUIXJI0pU. CUHTETUYECKUE BOJIOKHA: KallpOH, HAWJIOH, KEBJIAP, JIABCaH.
Jlemoncmpayuu. Konnexkuuy miacTMacc, CHHTETUYECKUX BOJIOKOH M U3JI€TIUI U3 HUX.
Pa3noxenne nepokcuaa BOJOPO/Ia ¢ TOMOUIBIO KaTajla3bl MIPUPOIHBIX OOBEKTOB.
Jlabopamopnusie onvimul. 3HaKOMCTBO ¢ 00pa3I[aMu IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckas padoma. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

Conep:xkanme kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHnue BemecTn
OcHoBHBIE cBe/leHHs 0 cTpoeHnu aroma. CTpoeHue aToMa: COCTaB sijipa (HYKJIOHBI)
U dJIeKTpoHHas o6osouka. [Tonstue 06 uzoronax. [loHaTHEe 0 XMMUYECKOM dJIEMEHTE,
KAaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsIIOM siApa.
Ilepuonuveckass cucrema xumudeckux djiemenros /[[. U. MengeneeBa B cBere
cBeTe yUeHHUsi 0 cTpoeHnu aromMa. Dusnueckuid cMbIca npuHATOM B Tabmuue /1. U.
MeHnpeneeBa CHMBOJIMKY: MMOPSAIKOBOTO HOMEPA AJIEMEHTa, HOMEpa Mepruoaa U HoMepa
rpynmnbl. [ToHsTHE 0 BaJ€HTHBIX AMEKTpoHaX. OTOOpaKEHUE CTPOCHUS DIIEKTPOHHBIX
000J104€K aTOMOB XUMHUYECKHUX 3JIEMEHTOB C MOMOIIBIO AIEKTPOHHBIX U AJIEKTPOHHO-
rpaduueckux Gopmy.
OObscHEHHE 3aKOHOMEPHOCTEH WM3MEHEHHUsSI CBOWMCTB DJJIEMEHTOB B IMEpHOJAX U
rpynmnax NEePUOAUYECKOW CHUCTEMBbI, KaK CJIEACTBUE HX DJIEKTPOHHOTO CTPOCHMUS.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX AIIEMEHTOB.
CpaBHenune Ilepuoauyeckoro 3aKoHa M TEOPUM XHMHMYECKOr0 CTPOEHHSI HA
(punocodcekoit ocHOBE: TTPEANTOCHUIKN OTKPBITUA [lepnoandeckoro 3akoHa U T€OpUU
XUMHYECKOTO CTPOCHUSI OPraHUYECKUX COCIUHEHUW; pPOJb JUYHOCTU B HCTOPUU
XVMMWU; 3HAYEHNUE MPAKTUKHA B CTAHOBJIEHUH U PA3BUTUH XUMUYECKUX TECOPHIL.
HNonnasi xuMu4eckasi CBAA3b U MOHHbIE KPUCTAJJINYECKHE PelnéTKu. KaTtnoHsl u
aHUOHBI: MX 3apsAlbl M KiacCU(UKAIMS IO COCTaBy Ha MPOCThIE U CIIOXKHBIE.
[IpencraButenu. [loHaTre 00 MOHHON XUMUYECKOH CBsA3U. lOHHAs KpUCTaUIMUecKas
pemeéTka U PU3nUeCcKre CBOMCTBA BEIIECTB, 00YCIOBICHHBIC 3TUM CTPOCHHUEM.
KoBanieHTHasi XuMH4eCKasi CBA3b. ATOMHBIE M MOJIEKYJISIPHbIE KPUCTAJLIIMYECKHUE
pemiéTku. [IoHSITHE O KOBaJIEHTHOM CBA3U. DJNEKTPOOTPHULIATEIILHOCTD, HEMOJSPHAS U
MOJISIPHAsE KOBAJIICHTHBIE CBSI3U. KparHOCTh KOBaJICHTHOM CBSI3U. MeXaHW3MBbI
oOpa30BaHWsl KOBAJICHTHBIX CBsI3€: OOMEHHBIH U JIOHOPHO- AaKIENTOPHBIM.
[TonsspHOCTH MOJIEKYIBI, KAK CJIEACTBHE MOJISIPHOCTH CBA3U MU '€OMETPUU MOJIEKYIIBL.
Kpucrajummueckue peméTku ¢ 3TUM THUIIOM CBSI3U: MOJIEKYJSIDHBIE W aTOMHBIE.
du3nyeckre CBOMCTBA BEMIECTB, 00YCIOBICHHBIE TUTIOM KPUCTAITMYECKUX PEIIETOK.
Mera/uinyeckast CBsi3b. [IOHATME O METAUIMYECKOW CBS3M U METAJLNINYECKHUX
KpPUCTAJUIMYECKUX pemérkax. Pusndeckue CBOMCTBA METAUIOB HAa OCHOBE  HX
KPUCTAJLINYECKOTO CTpoeHUs. [I[puMeHeHne MeTailyioB Ha OCHOBE UX CBOUCTB. UEpHBIE
Y LIBETHBIE CIIABHI.
Bonopoanas xummnuyeckasi cBfi3b. MEXMOJNEKYIsSIpHAsS W BHYTPHUMOJIEKYJISIpHAs
BOJIOPOJIHBIE CBA3U. 3HAYEHHUE MEKMOJIEKYISIPHBIX BOJAOPOIHBIX CBS3EH B MPUPOAE U
KU3HU YEJIOBEKA.



HHonumepsr.  IlomyyeHue  MmOAMMEpPOB  pEaKIUsMM  MNOJMMEpPU3ALMA U
MOJMKOHJCHCAlUH. BaXHeWne MNpeacTaBUTENN IUIaCTMAcC M BOJOKOH, HX
MOJy4YE€HUE, CBOWCTBA U NMPUMEHECHUE. [IOHATHE 0O HEOPraHMYECKUX MOJIUMEPAX U UX
MIPEICTABUTEIH.

JMucnepcubie cuctembl. [loHsTHE 0 mucmepcHON ¢aze W AWCICPCUOHHON cpere.
ArperaTHoe COCTOSHHE pa3Mmep dYacTHll (a3bl, KaKk OCHOBa [JIs KJacCHU(pUKAINH
JMCTIEPCHBIX CUCTEM. DOMYIJIbCUH, CYCIIEH3UH, a3P030JIM — TPYIIIBI IPyOOIUCIIEPCHBIX
CUCTEM, X NPEACTABUTENN. 30JIM U TE€JIH — TPYIIbl TOHKOAUCIEPCHBIX CUCTEM, UX
npeactaButend. [IoHITHE O CUHEPE3HCE U KOATYIIALINH.

Hemoncmpayuu. llepuoguueckod CcUCTEMBbI XHUMUYECKUX dnemeHToB . U
MeneneeBa B pa3IuuHbIX opMax. Mojenb HOHHOW KPUCTAUIMYECKON PeréTKU Ha
IpUMEPE XJopuaa Harpus. MuHepasbl ¢ 3TUM TUIIOM KPUCTAJUIMYECKOU PEIIETKOM:
KIBLHUT, TaJIUT. MoJenn MOJEKYISIPHOW KPUCTAUIMYECKOM PEIIETKH HA IPUMEPE
«CYXOTO JIbJIa» WM UOJA U ATOMHOW KPUCTAUIMYECKON PEIIETKHA HAa TPUMEPE anMasa,
rpadura wiM kKBapia. Mojenb MoJsipHOTO 00bEMa raza. Moaenu KpucTauInuecKux
PEIIETOK HEKOTOPhIX MeTaioB. Kosuiekuuu o0pa3loB pas3IMUHbIX JUCTIEPCHBIX
cucrteM. CHHEPE3UC U KOATyJISALUL.

Jlabopamopnuie onvimpl. KOHCTpyUpOBaHUE MOJAEIN METAJUIMYECKOWM XUMHYECKOU
cBsa3u. [lomydeHune KOJJIOMIHOTO pacTBOpa KYpHUHOIro Oelika, HMCCIEIOBaHUE €ro
CBOMCTB C IIOMOIIBIO JIA3EPHOM YKAa3KU U MPOBEAEHUE €ro AeHarypauuu. [lomyyenne
IMYJIBCUU PACTUTENHLHOTO Maciia W HaOmofeHue 3a e€ paccioeHueM. [lomydeHue
CYCIICH3UU «M3BECTKOBOTO MOJIOKa» U HAONIOJIEHUE 32 €€ CeMMEHTAIIEH.
XuMHYeCKHE peakuuu

Knaccnpukanusa XuMHUYECKUX pPeaKkmuii. AJIJTOTpONU3alUs U M30MEpU3alus, Kak
peaknuu 03 W3MEHEHUS COCTaBa BEHIECTB. AJIJIOTpONUST W €€ TMPUUYUHBI.
Knaccuduxkarus peakiiuii mo pa3imuHbIM OCHOBAHUSIM: 110 YHUCITY U COCTaBY PEareHTOB
U TPOAYKTOB, MO (ha3e, MO HCMOIB30BAHUIO KaTaju3aTtopa Wid ¢epMeHTa, Io
TerioBoMy 3¢ dexTy. TepMoXuMHUIeCKre YpaBHEHUS PeaKIil.

Ckopoctb xuMu4YecKuX peaknuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
XAMHUYECKUX PEaKIUi: MPUPOa PEATHPYIONIMX BEUIECTB, TEMIIEPATYPA, MIIOMIAIb UX
CONIPUKOCHOBEHHSI PEArupyrolIMX BEIIECTB, WX KOHIIEHTpALMs, TPUCYTCTBUE
karanuzatopa. [lonstue o karanuze. DepMeHTHI, KaK OMOJIOTUYECKHUE KaTaJIn3aTOpPHI.
NHruOuTopsl, Kak «aHTOHUMBD) KaraJanu3aTopoB U UX 3HAUCHHUE.

XuMHYecKoe paBHOBecHE H coco0bl ero cMemeHnusi. Kinaccudukamms XuMuIeCKux
peaknuii 1Mo TpHU3HaKy WX HampabieHusa. [loHsTHe 00 00paTUMBIX peaknusIX u
xuMuueckoM paBHoBecud. [lpunnmm Jle-Illarenbe wu  crmocoObl  cMeEIICHUS
XUMHUYECKoro paBHoBecus. OOIas xapakTepUCTHKA PEaKIMii CHHTE30B aMMHUaKa |
okcuga cepbl(VI) u paccMoTpeHHe YCIOBUWM CMEIIEHUS WX PABHOBECHUS Ha
ITPOU3BOJICTBE.

I'mapoaus. O6paruMbiii 1 HEOOPATUMBIM TUAPOIU3bI. ['MAPONN3 CONEN U €ro TUIIBI.
['vaponu3 opraHMYEeCKUX COCIUHEHUN B KUBBIX OPTaHM3MOB, KaK OCHOBa OOMeEHa
BemiecTB. [loHaTHe 00 sHEPreTUUeCKOM 0OMEHE B KJIETKE U POJIA THAPOJIU3a B HEM.
OKHCINTETILHO-BOCCTAHOBUTEIbHBIE peaknuu. CreneHb OKUCICHHS U €€
oIpezesieHne Mo GopmMysaaM OPraHMueCcKUX U HEOPraHUYECKUX BEUIECTB. DJIEMEHTHI U
BEILIECTBA, KAK OKUCIUTENN U BoCCTaHOBUTENU. [[OHATHE O mponeccax OKUCICHUS U



BoccTaHOBIEHUsA. (CoOcCTaBlI€HUE YpPAaBHEHUN XHMHUYECKUX PEaKUUMid Ha OCHOBE
AIIEKTPOHHOTO OaJiaHca.

DJIEKTPOJIN3  PacIViaBOB M PAaCTBOPOB  JJIEKTPOJMTOB. XapaKTepUCTUKA
AIIEKTPOJIN3a, KAaK OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOIO mpouecca. OCcoOEHHOCTH
AIIEKTPOJIN3a, TPOTEKAOIIETO B PACTBOPAX AEKTPOIUTOB. [IpakTHueckoe npuMeHeHne
AIIEKTPOJIN3A: MOJyYEHHE rajJoreHOB, BOJOPOA, KHCIOPOAA, MEIOYHBIX METAJUIOB U
HIEJIOYEH, a TAKXKE AJTIOMHUHHS AJIEKTPOIU30M PACIUIaBOB U PACTBOPOB COECIUHEHUI
ATUX AJIEMEHTOB. [IOHSTHE O rajgbBaHOIUIACTHKE, TajlbBAaHOCTETUH, pAPUHUPOBAHUU
LBETHBIX METAJJIOB.

Jlemoncmpayuu. PactBopeHrue cepHON KUCIOTHl U aMMHAYHOUM CEUTPHI U (hUKCaIUs
TEIUIOBBIX SBJICHUN [JII 3TUX MPOLECCOB. B3auMomeicTBUs pacTBOPOB COJSHOM,
CEpPHOMN M YKCYCHOM KHCIJIOT OAMHAKOBOM KOHIICHTPAIMU C OJJUHAKOBBIMH KYCOYKAMH
(rpaHynamMu) IIMHKAa W B3aUMOJICMCTBUE OJMHAKOBBIX KYCOYKOB Pa3HBIX METaJUIOB
(MarHus, IIMHKAa, JK€JI€3a) C PACTBOPOM COJITHOW KUCJIOTHI, KaK MMPUMEP 3aBUCUMOCTHU
CKOPOCTH XMMHMYECKHX PEAaKUMU OT MPUPOABI BEWIECTB. B3anMoaencTeue pacTBopoB
THOCYb(aTa HAaTPUsl KOHLIEHTPALIUH U TEMIEPATYPhI C PACTBOPOM CEPHOM KUCIOTHI.
MogenrpoBaHue «KUISIIETO c0s». MIcnonb30BaHne HEOPTaHUYECKUX KaTalln3aropoB
(comei »xenes3a, MOAUAA Kalausi) U TPUPOAHBIX OOBEKTOB, COJEPXKAIIUX Karayiazy
(cIpoe Msico, kapTodenb) Ui pa3joXKeHUsl Mepokcuaa Bopopoaa. B3aumoneincreue
LIMHKA C COJIIHOM KHCIIOTOM HHUTpPAaToM cepedpa, KaKk HPUMEpPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuid U peakuuu oOMmeHa. KoHcTpyupoBaHue Mopenu
anekrpormmn3épa. BumeodparMeHT ¢ NPOMBINUICHHOW YCTAHOBKH JJIsi TOJYYEHUS
ATIOMHUHUSL.

Jlabopamopnwvie oneimel. VumocTpauus npaBuiia beproiuie Ha NOpakTUKe —
MIPOBEACHUE PeaKIMii ¢ 00pa30BaHUEM OCaJIKa, ra3a M BOAbI. [ eTeporeHHbIN KaTaius3
Ha MPUMeEpE Pa3IOKEHUSI IEPOKCUA BOIOPO/a B MPUCYTCTBUM JAUOKCUIA MapraHiia.
Cmemenne paBHoBecus B cucreme Fe’' + 3CNS™ < Fe(CNS);. Hcnbitanue
WHIUKATOpaMU Cpelbl PAacTBOPOB COJEM pa3inMuHbIX TUMNOB. OKHUCIUTENBHO-
BOCCTAHOBUTENbHASA PEAKIUS M peakuus oOMEHa Ha NpUMEpPE B3aHMMOJCHCTBUSA
pactBopoB cyibdara meau(ll) c xxene3om u pacTBOPOM IIETOUH.

Ilpakmuueckan padoma. PeuieHWe SKCIEPUMEHTANBHBIX 3a7ad 10  TEME
«XHUMHYECKas pEaKLU».

BemecTBa u uX CBONCTBA

Metannbl. usnueckre cBOWCTBa METAUIOB, Kak (PyHKLIMS MX cTpoeHus. JleneHue
METAJUIOB Ha TPYIIbl B TEXHUKE M XUMHUH. XHUMHUYECKHE CBOMCTBA METAJLIOB H
AEKTPOXUMHUYECKUNA  PSAI HapsSHKCHUMU. [lonsTve 0  MeTAUIOTEPMUH
(aIFOMUHOTEpPMUU, MATHUETEPMHUH U JIP.).

Hemerasbl. biaaropoansie rasel. Hemerannel kak okucnurenu. Hemeramisl kak
BOCCTAHOBUTEIH. Psi/ aIeKTpOoOTpUIiaTeIbHOCTH. MIHEpTHBIE Wi OJIarOpOIHBIC Ta3kl.
Kucinorsl Heopranuveckue u opranudeckue. Kuciorsl ¢ TOYKH 3pEeHUS aTOMHO-
MOJIEKYJISIPHOTO y4ueHHUs. KHCIOTBI € TOYKM 3pEHUS TEOPHUM 3JIEKTPOIUTHYECKOU
nucconuanui. KucioTel ¢ TOYKK 3peHus TPOTOHHOW Teopuu. OOIIHMe XUMUYECKHUE
cBoiicTBa Kuciot. Knaccudukanus KUCIOT.

OcHoBaHHMsI HeopraHu4yeckue W opraHuveckue. OCHOBaHHA C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJSIpHOTO  yueHHsl. OCHOBaHUMA € TOYKM  3pEHUS  TEOPUH
AIIEKTPOJIMTUUECKON aucconnanuu. OCHOBaHUS C TOUYKU 3PEHUS] TPOTOHHOM TEOPHH.



Knaccudukamuss  ocHoBaHuMM.  XMMHUYECKHME  CBOMCTBA  OPraHMYECKHX U
HEOPraHUYE€CKUX OCHOBAHUM.

AMdoTepHbIe COCIMHEHUSI HeOpraHuYecKue M opranuyeckue. Heoprannueckue
ampoTepHbIE COCTUHEHUS: OKCUABl U TUIAPOKCUABI, — UX CBOMCTBA U IOJIyYCHUE.
AM@oTepHbIE OPraHUYECKUE COEMHEHUS HA MpUMEpPE aMUHOKUCIOT. [lentuasl u
IIENITH/THAS CBA3b.

Coumn. Knaccudukanus coneit. Kéctkoctb Bonbl U criocoObl €€ ycrpanenus. [lepexon
KapOoHara B ruipokapooHaT u o0parHo. OO1IMe XMMUYECKUE CBOMCTBA COJIEH.
Jemoncmpayuu. Komtekuna MmeraiuioB. Komnekuus HemetamioB. B3aumoneiictBue
KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MeIbl0. Bcmblllika TEPMUTHON CMecH.
Benpimka 4€pHOro mopoxa. BeITeCHEHHE TajlOr€éHOB M3 HUX PACTBOPOB JIPYTUMH
rajoreHamMy. B3auMonencTBue mnapoB KOHLUEHTPUPOBAHHBIX PACTBOPOB COJISHOMN
KHCJIOTHI M aMMuaka («J1bIM 0€e3 orHs» ). [lonyyeHrne aMmMuaka 1 U3yueHHUe ero CBOMCTB.
PasnuunHple ciydan B3aMMOJEHCTBHUS PACTBOPOB COJIEM AFOMUHUA CO IHEIOYBIO.
[TomyueHne kECTKON BOABI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnvie onvimobi. llonydeHue HEPACTBOPUMOIO THIAPOKCHUIA U €r0
B3aMMOJCHCTBHE C KHUCIOTOM. lccnenoBaHue KOHLEHTPUPOBAHHBIX PAacTBOPOB
COJITHOM M YKCYCHOH KHCJIOT KalleJIbHbIM METOJOM IpU UX pa30aBICHUH BOAOW.
[Tonmyyenne am@poTepHOro THAPOKCHUAA M HU3y4YeHHE ero cBoilcTB. IIpoBeneHue
Ka4ECTBEHHBIX PEAKIINN 10 ONPENEIICHUIO COCTaBa COJIH.

Ilpakmuueckas padoma. PenieHne SKCIIEpUMEHTAIBHBIX 3a1a4 110 Teme «Bemmecrsa n
MX CBOWCTBa».

XMMHUS ¥ COBPpEeMEHHOe 00111eCTBO

IIpousBoacTB0 amMmmuaka U MeTaHoja. [loHATHE O XUMHUYECKOW TEXHOJIOTHH.
XUMUYEeCKUe peakuud B IPOU3BOACTBE aMMHMaka M MeTaHona. OOmas
KJIaCCU(UKAIIMOHHAs XapaKTepUCTHUKAa peakUuid CHHTE3a B TPOU3BOJACTBE ITHX
poaykToB. Hay4Hble NpPUHUMIIBI, JEXalIMe B OCHOBE IMPOM3BOACTBA aMMHAaKa U
MeTaHosia. CpaBHEHHE ATUX TPOU3BOACTB.

XuMHuuyeckass TpPaMOTHOCTh KAK KOMIIOHEHT 001edl KYJbTYpPbl 4YeJI0BeKa.
MapkupoBka yHaKOBOYHBIX MAarepuajoB, 3JIEKTPOHUKA W OBITOBOM TEXHUKH,
HKOJIOTMYHOTO TOBAPA, MPOAYKTOB IMUTAHUS, STUKETOK 10 YXOAY 3a OHEHKIAOMU.
Hemoncmpayuu. Monenb NpOMBIIIIIEHHOM YCTAaHOBKH MOJYYEHUS! CEPHOU KUCIIOTHI.
Mogenb KOJOHHBI CHHTE€3a aMMuaka. BuaeodparmMeHThl UM clalfbl O CTENEHH
HKOJIOTMYECKON YMCTOTHI TOBAPA.

Jlabopamopniuie onvimot. VI3yueHue MapKUpOBOK Pa3IN4HbIX BUI0B TPOMBIIIIEHHBIX
Y IIPOJIOBOJILCTBEHHBIX TOBAPOB.

Temarnueckoe ianupoBanue 10 kiacc

Ne i | HauMeHOBaHUE pa3ziesia | KOJIMYECTBO | DJICKTPOHHBIC (LIM(PPOBBIEC)

4acoB 00pa3oBaTeNIbHBIC PECYPCHI
Tema | [Ipeamer opranuueckoii |2 4 https://resh.edu.ru/subject/29/10/
1. xumun. Teopust cTpoeHus
OpPraHUYeCKHUX

coenquneHui A. M.
bytneposa




Tema | YIiieBogopoIbl U UX (12 1) https://resh.edu.ru/subject/29/10/
2. IIPUPOJIHBIC HCTOYHUKH
Tema | Kucmopon- u (14 ) https://resh.edu.ru/subject/29/10/
3. a30TCOIepKAIIHEC

OpraHWYECKHE

COCJTMHCHHS
Tema | Oprannueckas xumust 1 | (6 9) https://resh.edu.ru/subject/29/10/
4. 00111eCTBO
UTOTO 34

Tematnueckoe rmanupoBanne 11 kmace

No HanuMEHOBaHHE KOJIMYECTBO | 3JICKTPOHHBIE (ITU(pOBHIC)
pa3aciia qacoB 06p330BaT€JII>HI>I€ PECYPCHL

Tema 1. Crpoenue Bemects | (9 u) https://resh.edu.ru/subject/29/11/

Tema 2. XHUMHUECKHE (12 ) https://resh.edu.ru/subject/29/11/
pEeaKIu

Tema 3. BemectBa n ux (9 9) https://resh.edu.ru/subject/29/11/
CBONMCTBA

Tewma 4. XuMmus u (4 1) https://resh.edu.ru/subject/29/11/
COBPCMCHHOC
00111eCTBO

UTOTO 34

KanennapHo -remariueckoe riaHupoBanue o xumuu 10 kiace

(1 yac B HezIETIO)

Ne TeMa ypoka Kon-Bo yacoB Jata
ypo 1o dakt | mo | dak JIO 3
Ka porp mwa | T

aMMe HY




Tema 1. IIpeamer oprannyeckoit xumuu. Teopusi CTPOeHHUs] OPraHUYECKUX

coemHenmii A. M. byrieposa (2 1)

1 IIpenmer oprannueckomn
XUMHUH. BBOOHEBIN
MHCTPYKTAX
2 OCHOBHBIE MTOJIOKEHHUS JlaboparopHbie
TEOPUU XUMHUYECKOTO OIBITHL.
CTPOEHUS Nzroronenne
A. M. bytiepoBa MOZEIEN
OpPraHUYECKUX
COEIMHEHUI
Tema 2. YiieBoaopoabl M X NPUPOAHbIe HCTOYHUKH (12 4.)3
3— | AnkaHbl JlaboparopHbie
4 OIIBITHIL.
OOHapy>xeHHe
MPOJTyKTOB
T'OPEHUSI CBEYU
5— | AnkeHbl
6
7 Anxanuensl. Kayuyku JlaboparopHbie
OIBITHI.
Hccnenosanne
CBOMCTB Kay4yKOB
8 AJIKUHBI
9 ApeHbl
10 | ITpupoxansiii raz
11 Hedts 1 ciocoOw eé
nepepaboTKu
12 | KaMeHHBII yroJb U €ro
nepepadoTka
13 | IloBTOpeHue u 00001IeHNE
14 | KonrponpHas padota Ne 1
«Teopus cTpoeHus
OPraHUYECKHUX COCOUHEHUMN
A.M. bytnepoga.
YoieBonopoash»
Tema 3. Kucjiopoa- u a3orcoaepskanue oprannieckue coennenus (14 1)
15 | OgHOoaToMHbBIE CIUPTHI JlaboparopHbie
— OTIBITHI.
16 CpaBHeHue
CKOpOCTH
MCIIAPEHUS BOJIbI
Y 3TAHOJIA.
17 | MHOrOaroMHbIE CIIUPTHI JlabopamopHuvie

onsvinivl.




PactBopumocTh
IJIMIIEPUHA B BOJIC

18 | denon
19 Anbaernabpl
20 | KapOoHOBBIE KUCIIOTHI
JlaGopaTtopHbI€ OMBITHI.
XUMHUYECKUE CBOMCTBA
YKCYCHOM KHCJIOTBI
21 Crnoxnbie 3¢upbl. XKupbl
22 | YmeBoasl JlabopamopHhuie
ONnvIMbL.
Oo6Hapy>keHue
Kpaxmalia B
MPOJIyKTax
MMATAHUS
23 | AMunsl Jlabopamopnobie
onvimol. I3roToBIEHNE
MOJEJIEN aMUHOB
24 | AMUHOKHUCIIOTHI. benkun JlabopamopHvie
ONnvIMbL.
Jlenarypanuus
O€JIKOB
25 ['eneTnyeckas CBs3b MEXKIY
KJIacCaMU OpPraHH4eCKHUX
COCAMHEHUN
26 | [Ipaktuueckas padora No
1. UnenTuduxaruys
OPraHUYECKUX COCAUHEHUMN
[lepBUYHBIN HHCTPYKTAXK
o OT
27 | IloBTopenue u 00001IeHUE
28 | KonTponsHas padota Ne2
«Kucnopon- n
a30TCOJIEpIKAILINEC
OpraHUYECKHue
COEIMHEHUSD)
Tema 4. Opranmyeckasi Xumusi ¥ 001ecTBo (6 1)
29 | buorexHonorus
30 | ITommmepsl
31 CuHTETHYECKHUE TTOJIUMEDBI
32 | IIpaktuueckas pabora Ne 2
PacnioznaBanue
MJIACTMACC U BOJIOKOH
33 | IloBTOpeHue n

0000111eHHE Kypca.




ITonBenenune UTOroB
y4e0HOro rojaa.

34

Pe3epBHOE Bpems




KanennapHo -TeMatiyeckoe TiiaHupoBaHue 1o Xxumud 11 kacce
(1 gac B HenIETIO)

No TEMa YpOKa Kon-Bo yacoB Jata
ypo o dakr | mo | dax JIO 13
Ka IpOrp mwia | T
aMMe HY
Tema 1. Ctpoenne Beniects (9 1)
1 BBOJIHBIN MHCTPYKTaX
OCHOBHBIE CBEJCHUS O
CTPOEHHUM aTOMa
ITepnoanyeckas cucteMa JlaGoparopHsie
2 XAMHAYECKHUX 3JIEMECHTOB OTIBITEHI.
J1. 1. MeHpeneeBa B CBETE MonennpoBanue
YYEHHUS O CTPOCHUU aToMa MOCTPOECHHUS
I Tepronmuaeckoii
CHCTEMBI C
TTOMOIIIBIO
KapTO4YeK
CpaBHeHue
3 ITeproanveckoro 3aKkoHa u
TEOPHUU XUMHUYECKOTO
cTpoenus Ha punocodckoit
OCHOBE
4 HMonnas xuMudeckas CBs3b
¥ MOHHEBIC
KPUCTAJJIMYECKUE PELIETKU
5 KoBanenTHas xuMmuueckas
CBsI3b. ATOMHBIC B
MOJIEKYJISIPHBIE
KPUCTAUINYECKUE PEIIETKH
6 Meramnunueckas JlabGoparopHsie
XUMHYECKas CBI3h OTIBITEHI.
Koncrpyuposanne
MOJICTTH
METAJUIMYCCKOM
XUMHYECKOM CBSI3U
7 Bonopoanas xumuueckast JlaGoparopHsie
CBS3b OMBITEHI.
Henarypanys
OeJka
8 [Tonumepsbl
9 JlucriepcHbie CUCTEMBbI JlabopatopHbie

OIIBITEI.




[Tonyyenue
KOJUIOUTHOTO
pacTBOpa KypuHOIO
OeIka,
HICCIIEJIOBAHIE €TO
CBOMCTB C
TTOMOIIIBIO
JIA3EpPHOU YKA3KU U
MPOBEJICHUE €r0
JICHATypaIHH.
Iomyuenne
AMYJILCUN
PacTUTENTLHOTO
Macja u
HaOJIIOJICHHE 32 €€
PacCIOCHUEM.
Ilomyyenue
CYCIEH3UU
«HM3BECTKOBOI'O
MOJIOKa» 1
HaOJIOZICHHE 3a e
ceMMEHTaIMeH

Tema 2.

Xumuyeckue peakium (12 v)

10

Knaccuduxanus
XAMUYECKUX PEAKIIHI

11

Knaccuduxanus
XUMHYECKUX pPEAKLUN

12

CKOpOoCTh XUMHUYECKUX
peaKumit

13

OO6paTUMOCTh XUMHUECKUX
peakunii. XuMHUYECKOE
PaBHOBECHE U CIIOCOOBI €T0
CMEIIICHUS

JlaboparopHbie
OIBITHI.
Nmroctparmst
npasuia beprosuie
Ha NPaKTUKE —
MPOBEICHUE
peaKImii ¢
o0pazoBaHUEM
0CaJika, ra3za u
BOJIBI

14-
15

['mpponns

Jlaboparopubie
OIIBITBL.
HcnbrTanue
VHIMKAaTOpaMy




Cpellbl pacTBOPOB

COJIEN Pa3IMYHBIX
THIIOB.
16 | OxkucnutenbHO- JlaGoparopHsie
BOCCTAHOBUTEJIbHBIE OIBITHIL.
peakuu OxucmTeNnsHO-
BOCCTAHOBUTEJIHHA
sI peaKiys u
peakiust oOMeHa Ha
npuMepe
B3aUMOJICUCTBUS
pacTBOpOB
cynbdara meau(1l)
C JKEJIE30M U
pacTBOpOM
IIETIOYM.
17- | DnekTponus pacIiiaBoB U
18 | pactBopoB. [IpakTHueckoe
MIPUMEHEHUE AJICKTPOJIN3a
19 | [Ipaktuueckas pabora Ne
1. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a]1a4
110 TeMe «XUMHUYECKas
peaKkus»
20 | IToBTOpeHue u 06001ICHNE
M3YYEHHOTO
21 | KonrpoisbHas padora Ne 1
«CtpoeHue BenecTna.
XUMHYECKas peakius
Tema 3. BemmecTtBa u ux cBoiictaa (9 4)
22 | Metamisl
23 | Hemetaiuel. bnaropoansie
rasbl
24 | Kucnorsl HEOpraHM4ecKue JlabGoparopHbIii
Y OpraHUYeCcKue OIIBIT.
HccnenoBanue
KOHILIEHTPUPOBAHH
BIX PaCTBOPOB
COJISIHOM 1
YKCYCHOU KHCJIOT
KareJbHbIM

MCTOAOM IIPHU UX




paz0aBiieHIH
BOJIOM.
25 | OcHoBaHus JlaGoparopHsie
HEOPraHUYECKUE U OIBITHI.
OpraHUYECKUE Ilomyyenue
HEpPacTBOPUMOTO
THIPOKCHA U €TO
B3aMMO/IENCTBUE C
KHUCIIOTON
26 | AMdoTtepHbIe COeTUHEHUS AmdoTtepHbIe
HEOPTraHUYECKUE U COEIMHEHUS
OpraHu4Y€ecKue HEOPraHUYECKUE U
OpraHU4YeCcKue
27 | Comu JlaboparopHbie
OIBITHI.
[IpoBenenne
Ka4eCTBEHHBIX
peaKIwii o
OIPEICITICHUIO
COCTaBa COJIM.
28 | [Ipaktuueckas padbota No
2. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4
1o TeMme «BemiecTBa u ux
CBOWMCTBa»
29 | IloBTOpeHue u 0600IIeHNE
TEMBI
30 | KonrposbHas padora Ne 2
«BemecTBa u ux
CBOWCTBa»
Tema 4. Xumusi u coBpeMeHHOe 0011ecTBO (4 4)
31 XUMHYECKAs] TEXHOJIOTHSI
32 | XuMuueckas rpaMOTHOCTh JlaGoparopHsie
KaK KOMIIOHEHT o011ei onbIThl. M3yueHue
KYJBTYpPBhI YeJI0BEKa MapKUPOBOK
Pa3IMYHBIX BUJIOB
MPOMBIIIICHHBIX U
TMPOJIOBOJILCTBEHH
BIX TOBAPOB
33 | IloBTopenue u 0600IICHNE
— | kypca. [lonBeaeHnne nToros
34 | yueGHOrO roma




PexomMeHIaMu 110 OCHALIEHHUIO Y4eOHOTO Mpoiecca

Y4eOHO-METOMUYECKUI KOMIUIEKT ISl u3ydeHus Kypca xumuu B 10—I11
KJ1accax 0a30BOTr0 YPOBHS, CO3/IJaHHBIN aBTOPCKUM KOJUIEKTUBOM T10J] PYKOBOJICTBOM
O. C. I'abpuensna, COTEPKUT, KpoMe YIEOHBIX MTOCOOMA, YUeOHO-METONUYECKUE U
TUIAKTHYECKHEe TOCOOusl, TeTpaau JJisi BBINOJIHEHHUA J1a0OpaTOpHBIX U
PaKTUYECKUX padOT U Jp.
YMK «Xumus. 10 knace. ba3oBblil ypoBeHb»
1. O. C. I'abpuensn, U. I’ Ocmpoymos, C. A. Cnaokos. Xumus. 10 knacc. bazoBbiii
YpOBEHb. Y4ueOHOE mocooue.
2. O. C. Tabpuensan u op. Xumus. 10 xnacc. bazoBbiit ypoBeHb. Metoanueckoe
nocobue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 xnacc. ba3oBbsiii ypoBeHb. Pabouas
TETpPaJlb.
4. O. C. Tabpuenan, U. B. Tpueybuax. Xumus. 10 xmacc. ba3oBblii ypOBEHb.
[TpoBepouHbIE 1 KOHTPOJIbHBIE PAOOTHI.
5. DnekrpoHHas hopMa yueOHOTro mocoousl.
YMK «Xumus. 11 kiaacc. bazoBblii ypoBeHb»
1. O. C. I'abpuensn, U. I Ocmpoymos, C. A. Cnaokos. Xumus. 11 knacc. bazobiit
ypOBEHb. YueOHoe mocooue.
2. O. C. I'abpuensn u op. Xumud. 11 xnacc. bazoBbelii ypoBeHb. MeToanueckoe
nocooue.
3. O. C. I'abpuensan, C. A. Cnaoxos. Xumus. 11 xnacc. ba3oBbsiii ypoBeHb. Pabouas
TETpPaJlb.
4. O. C. Tabpuenan, U. B. Tpueyouax. Xumus. 11 kmnacc. ba3oBbiii ypoBeHb.
[TpoBepouHbIE 1 KOHTPOJIbHBIE PAOOTHI.
5. DnekrpoHHas popma yueOHOro mocoous.
Hughopmayuonnsie cpedcmea
Humepnem-pecypcol na pycckom azvike
1. http://www.alhimik.ru  IlpencraBnensl cneayroomue pyOpUKH:  COBETHI
aOUTYpUEHTY, YUUTEIIO XUMHH, CIIPABOYHUK (0YeHb OOJIbINasi MoJ00pKa TabIuIl U
CTIPaBOYHBIX MaTE€pUANIOB), BecEnass XUMHs, HOBOCTH, OJIMMITMAIbI, KyHCTKaMmepa
(Macca HHTEPECHBIX UCTOPUYCCKUX CBEICHMIA)
2. http://www.hij.ru/ KypHan «XuMus W KU3HB» IOHATHO W 3aHUMATEJILHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, UYTO IPOUCXOANT B HAYKE U B MUPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexrponHbIi KXypHan «XUMUKA U
XuMus». B KypHalie mpeacTaBIeH0 MHOXKECTBO OMBITOB TI0 XMMHH, CONEPKHUTCS
MHOTO  3aHMMATeNbHOM  WHGOPMAIMK, TO3BOJSIONICH  YBIEYh  YUYEHUKOB
IKCIEPUMEHTAIBHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru JIuteparypa no Xumum.
5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» 11 yuuTenei u He ToiabKo. B
HEM TIPEJCTaBIECHO OOJbIIOE KOJIUYECTBO padOT YYEHHMKOB, B TOM YHCIE H
UCCJIeI0BATENIbCKOTO XapaKTepa.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIN OPTAJ CO
CCBhUIKaMH Ha 00pa30BaTeIbHbIC CANTHI IO XUMUHU.

7.  www.periodictable.ru  COopHUK cTareii O XUMHYECKHX DJIEMEHTAX,
WUTIOCTPUPOBAHHBIN SKCTIEPUMEHTAMH.

Humepnem-pecypc na anznuiickom asvike

http://webelementes.com. Conep>KUT UCTOPUIO OTKPBITHS U OMTUCAHNE CBOMCTB BCEX
XUMHUYECKHUX 3JIeMeHTOB. byneT monesen A 00y4yaronxcs B A3bIKOBBIX IIKOJAX U
KJaccax.

Oo0vexmbol yueOHbIX IKCKYpCUil
l. Mysen: MHHEPAIOTHYECKHE, KpaeBEqUYECKHUE, XYyJI0’)KECTBEHHBIE,
[TomuTeXHUYECKU .
2. JlabopaTtopuu: y4deOHBIX 3aBEICHUI, arpoXUMIIad0opaTOpHUH, HKOJIOTHYECKHUE,
CaHAMMUI3MHOJIOTUYECKHE.
3. AnTeku.
4. ITpon3BOACTBEHHBIE OOBEKTHI: XUMHUUECKHE 3aBO/Ibl, BOJOOUNCTHBIE COOPYKEHUS
U JPYTU€ MECTHBIE MPOU3BOICTBA.


http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

MarepuajibHO-TeXHHYECKOE O0ecleyeHne KaOnHeTa XuMHNH
HarypaabHble 00beKTbI
HatypanbHble 00bEKTHI, UCHIOIB3yeMbIe B 7—9 Kilaccax mpu oOyuyeHUU XHWMHUH,
BKJIFOYAIOT B ¢€0s1 KOJUIEKIIUM MUHEPAJIOB U TOPHBIX MOPOJ, METAJJIOB U CIIABOB,
OKCHJIOB, KHCIIOT, OCHOBaHHii, COJIei, B TOM UKCJIE€ U MUHEPAIbHBIX YI00pEeHH, a
TaK)K€ KOJUIEKIIMM OPraHWYeCKHX BEIIECTB M MATEpPUAJOB, MPETYyCMOTPEHHBIX
OI'OC («HedTs 1 npomykTsl e€ mepepaboTkn», «KamMeHHBIN yroib U MpOIyKThI
KOKCOXMMUYECKOIO TPOU3BOACTBa», «Bosokna», «llmactmacce»y m 1. I
O3HakoMJIeHHE C 00pa3laMK MCXOJIHBIX BEIIECTB U TOTOBBIX U3JICTUN MO3BOJISET
NOJIYYUTh HarjsiHbIE MPEACTaBICHUS 00 ITUX MaTepuagax, UX BHEIIHEM BHJE, a
TaKK€ O HEKOTOphIX (DU3MUECKUX CBOMCTBAX. 3HAYUTENbHbIE Yy4eOHO-
IIO3HABATEJIbHBIE BO3MOXKHOCTU HMMEIOT KOJUICKI[UH, W3TOTOBJICHHBIE CaMUMH
oOyuaromumucs. IlpenMersl ajis TakuX KOJJIEKUIMH COOMpAIOTCSs BO BpeMs
DKCKYpPCUI U APYTMX BHEYPOUHBIX 3AHITHI.
Konnekuuy ucnonp3yoT TOJBKO AJIsi O3HAKOMJIEHHS OOYYaroIIMXCS C BHEIIHUM
BUJOM U (PU3MUECKUMHU CBOMCTBAMM pa3IUYHBIX BELIECTB M MarepuayioB. Jlis
IIPOBEICHUSI XUMUYECKHUX ONBITOB KOJUIEKIIUU MCIIOJIb30BaTh HEJIB3SI.
XuMHYecKre peaKTUBbI M MaTePHAJIbI
OOpaieHue co MHOTMMH BEIIECTBAMU TPEOYeT CTPOroro COOIIOJEHUsS IpaBUI
TEXHUKA O€30MaCHOCTH, OCOOCHHO TIPU  BBINOJHEHUU ONBITOB CaMUMU
oOyuaronumucsi. Bce HeoOXoaumble Mepbl NPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKIUAX, @ TAKXKE B TOCOOUSAX JUIsl yuuTene
XUMHH.
Bce peakTuBbl M Marepuanbl, Hy>XHbIE JUISl ITPOBEACHMS AEMOHCTPALIMOHHOTO U
YUYEHHYECKOTO0  JKCIIEpUMEHTa, IMOCTaBIsAOTCA B 00lIeoOpa3oBaTesbHbIC
OpraHM3aliy [IEHTPAIM30BAHHO B BUJIE 3apaHEe YKOMIUIEKTOBAHHbBIX HA00poB. [1pu
HEOOXOJMMOCTH NPUOOPETEHUS] JOMOJHUTENIbHBIX PEaKTUBOB M MAaTepHalIOB
ciieqyer o0palarbes B CEHAIN3UPOBAaHHBIC Mara3uHbl.

XumMnueckas JJadopaTopHasi ocy/a, anmnaparbl ¥ NpudopbI
XuMHuecKas Mocyna Noapa3JessieTcsl Ha JIBE TPYIIbI: ISl BBIIOJHEHHS ONBITOB
OOyYarOIIMMUCS U JJIs JEMOHCTPALIMOHHBIX OMBITOB.

[Ipubopsl, anmapaTbl ¥ yCTAHOBKH, HCIIOJIb3yeMblE€ Ha YpOKax XuUMuUU B 7—9
KJlaccax, KIAacCU(PUIMPYIOT Ha OCHOBE MPOTEKAIOIMX B HUX (U3MYECKUX U
XUMHUYECKUX MPOIECCOB C yUaCTUEM BEILECTB, HAXOASIINXCS B Pa3HbIX arperaTHhIX
COCTOSIHUSAX:

1) mpuGopsl ass pabOThl ¢ razaMu — MOJy4YEHUE, COOMpaHue, OYKMCTKA, CYLIKa,
NOTJIOIIEHNE Ta30B; PEAKIUU MEXKIY MOTOKAMM Ta30B; PEAaKUUHU MEX]y ra3aMy B
IIEKTPUYECKOM pa3psie; peaKuy MEXAy ra3aMHy IPU NOBBIILIEHHOM JIABJICHHH;

2) anmapaTbl U NPUOOPHI ISl ONBITOB C KMJIKUMH U TBEPABIMU BEIIECTBAMU —
NEeperoHka, (QUIbTpOBaHME, KPHUCTAJUIM3ALMS;, TPOBEACHUE PEAKIUN MEeXIy
TBEPABIM BEIIECTBOM M JKHJKOCTBIO, >KHJIKOCTBIO M >KHJIKOCTBIO, TBEPIBIMH
BEILECTBAMH.

3) natuuku pH, 3n1eKTpPONpPOBOIHOCTH, TEMIIEPATYPHI U AP.

BHe sToli KITaccupukanuy HaxoAUTCs yueOHas anmnapaTypa, peiHa3HaueHHas 1Jis



U3Y4YEHUSI  TEOPETUYECKUX  BOMPOCOB  XUMHUHU: ULl JIEMOHCTpaIuu
AJIEKTPOIPOBOIHOCTH PACTBOPOB U JBUKEHHUS MOHOB B JIEKTPUUYECKOM TIOJIE, /IS
U3YYEHUSI CKOPOCTHM XHMHYECKOM peakiuh M XUMHYECKOr0 pPaBHOBECHS,
AIEKTPOIIN3A, IEPETOHKU HEPTH U T. 1.
BcenoMorarenbHy0 pojib WIPAIOT W3MEPUTEIBHBIE W HArpeBaTelIbHbIE MPUOOPHI,
pa3nuYHbIe IPUCTIOCOOICHHMS 1JIs1 BBIIIOJIHEHHUSI OIIBITOB.
Moneaun
OO0beKkTaMy MOJEIUPOBAHMS B XUMHUU SBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAILIBI,
3aBOJICKHME alllapaThl, a TAKXKEe XUMUYECKHE Mpouecchl. B mpenonaBaHuy XUMUU
WCITOJIB3YIOT MOJICIIH KPUCTALTHISCKUX PEMIETOK aiMasa, Tpadura, cepsli, pocdopa,
okcuna yraepona(lV), mona, xeneza, MeIu, MarHus, MOJAEIN KPUCTAIIIMYECKUX
PEIETOK BaXKHEMIIMX IIPEACTABUTENIEH KJIIACCOB OPTaHUYECKUX COCINHEHUN.
Beinyckatorcss Habopbl Mojeneil aTOMOB Jii COCTaBJICHHS IIAPOCTEP’KHEBBIX
MOJEJIEl MOJIEKYJI, B IEPBYIO OYEPEb, OPTAHUUECKUX COETMHEHMIA.
YueOHbIe 1OCOOUS HA IIEYATHOM OCHOBE
B npouecce 0o0ydeHHs] XUMHUU HCIOJIB3YIOT CIAEAYIOIIME TaOIUIBl TOCTOSSHHOTO
skcrioHupoBanus: «llepuonnueckass cucrema xumuyeckux snementos /I, .
MenneneeBa», «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMH U  COJICH»,
«ONEKTPOXUMUYECKUN DpsIi HANPSDKEHUM METAIIOBY», «BaneHTHeie cocTOsHMSA
aToma yruepoaa», «lIIpoCTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE MOJIEKYI
OpPraHUYECKUX COSAUHEHUN» U Jp.
Jlns  opraHMzanuu  CaMOCTOATENBbHOM paboThl OOydYaromMXcsi Ha ypoKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUIAKTHUECKHE MaTepUalibl: TETPAaud Ha MeYaTHON
OCHOBE WJIM OTJAEJIbHbIE pabO4yue JIUCThl — UHCTPYKUUHU, KaPTOUKU C 3aJJlaHUSIMU
pa3HOM CTENEHW TPYIHOCTH Il U3y4YEHHs HOBOI'O Marepuala, CaMONPOBEPKH U
KOHTPOJISI 3HAHUU.
JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs
K »sKkpaHHO-3BYKOBBIM CpeACTBaM OOYYEHMsI OTHOCAT TaKHE IMOCOOUs, KOTOpbIE
MOTYT OBITh BOCHIPHUHATHI C MOMOIIBIO 3pEHMS] M CilyXa. OTO KHHO(QUIbMBI,
KMHO(parMeHThl, T1a(puIIbMbl, TUATIO3UTUBHI (Cai1bl), e AMHUYHbIE TPAHCIAPAHTHI
1t Tpadornpoextopa. Cepuu TpaHCHAPAHTOB MO3BOJIAIOT UMUTHUPOBAThH JBUKEHUE
NyTEM MOCIEA0BATEIbHOIO HAJIOKEHUS OJHOTO TPaHCIIapaHTa Ha IpyToH.
Texunueckue cpeacrsa ooyuenust (TCO)
BOJIBIIMHCTBO TEXHUYECKUX CPEICTB 00yUEHUsl HE pa3padaThIiBajIOCh CIELHAIBHO
JUISL TIIKOJTBI, @ U3HAYAJIBHO CITY KHUJIO JUIsl Iepeaadu U 00paboTku HH(OPMALIUK: 3TO
pPa3IMYHOrO PO/ MPOEKTOPHI, TEIEBU30PHI, KOMIBIOTEPHl M T. . B yudeOHO-
BOCIIUTATEIBHOM IPOLIECCE KOMIBIOTEP MOYKET HMCHOJB30BATHCS ISl PEILEHUS
3aJ1ay HAy4YHOU OpraHu3aluy TpyJa YUUTEIs.
[Ipy wuCTMONB30BAaHUM TEXHUYECKUX CPEACTB OOY4YEHHsS CIEAyeT YYHUTHIBATh
BPEMEHHbIE OTpaHWYECHUs, Hanaraemble CaHUTapHBIMU IpaBUJIAMU U HOpPMaMH
(CanlluH). HenpeppiBHas Npog0KUTENBHOCT JEMOHCTPALMN BUIEOMATEPHAIIOB
Ha TEJICBU3MOHHOM OJKpaHe M Ha OONBIIOM 5KpaHEe C HCIHOJIb30BaHUEM
MYyJIbTUMEAUMHOTO TPOEKTOpa HE JOJDKHA TNpeBblmath 25 wMuH. Takoe xe
orpanudenre (He Ooznee 25 MHH) paclnpoCTpaHsAeTCs Ha HENpPEepPbIBHOE



UCITI0JIb30BAaHUE UHTEPAKTUBHOM JOCKH M Ha HEMPEPHIBHYIO pab0Ty 00yUaromuxcs
Ha MEPCOHAIIBHOM KOMIIBIOTEPE. YPOKOB C MCIIOJB30BAHUEM TAKUX TEXHHUYECKUX
CpelCTB 00yuYeHHUs, KaK TEeJIEBU30p, MYJIbTUMEIUUHBINA TPOCKTOP, HHTEPAKTUBHAS
JIOCKa, JOKYMEHT-Kamepa, JOJDKHO ObITh He OoJiee IIeCTH B HENENI0, a YPOKOB,
Korja obydaromuecs: paboTaloT Ha IEPCOHAIBHOM KOMIIbIOTEpe, — He Oosee TpEx
B HEJIEJIO.

O6opynoBanne kaduHeTa XUMHUH
Kabuner xumun A0JKeH ObITh OOOPYJIOBaH CIHEUHAIBHBIM JEMOHCTPAIMOHHBIM
crosoM. [Ins oOecnedeHuss Jiydmied BUIUMOCTH JIEMOHCTPALMOHHBIA CTOJ
PEKOMEHAYETCsl yCTaHABIMBAThH HA MOJUYM.
B kaOuHeTax XMMUU YCTaHABIMBAIOT JIBYXMECTHBIC YUYCHUUYECKHE JIAOOpATOPHBIE
CTOJIBl C TOJBOJAKOW SJIEKTPOSHEPIHUU. YUYEHUYECKUE CTOJIbl JOJKHBI HMETh
MOKPBITUE, YCTOMYMBOE K JCHCTBHIO arpeCCUBHBIX XHUMHUYECKUX BEUIECTB, U
3alllUTHBIE OOPTUKM MO HapyXHOMY Kpawoo. KaOuHeTbl Xumuum 000pyayrOT
BBITSDKHBIMHM ITIKapaMu, PacCHoJIOKEHHBIMH y Hapy>XHOW CTEHBI BO3JIE CTOJa
yunrtensd. JlJis mpoBeieHHs J1abOpaTOPHBIX OMBITOB UCIMOIB3YIOT TOJBKO MHHH-
CIIUPTOBKH.
VYyeOHble JOCKU TOKHBI OBITh U3TOTOBJICHBI U3 MATEPUAIIOB, UMEIOIIUX BBICOKYIO
aAre3vui0 C MarepuajiaMH, HCIOJIb3YyEeMbIMU JI MHChMa, XOPOILIO OYMIIATHCS
BJI&XHOM TYOKOM, OBITh HM3HOCOCTOMKUMH, HMMETh TEMHO-3C€JIEHBIA 1IBET W
aHTUOJIMKOBOE TMOKpPHITHE. YUeOHbIE MTOCKH OOOPYIyIOT copuTaMH, KOTOpHIE
JIOJKHBI IPUKPEIIIATHCS K cTeHe Ha (0,3 M BBIIIE BEPXHETO Kpasi IOCKU U BBICTYIATh
Briepén Ha paccrossaue 0,6 M.
TeneBu30psl yCTAaHABIUBAIOT HA CIENUAIbHBIX TyMOax Ha Bbicote 1,0—1,3 M ot
nona. [Ipu mpocMoTpe Tenenepeaad 3pUTelIbCKUE MECTa JOJKHBI paclolaraTbCs Ha
PACCTOSIHMM HE MEHee 2 M OT dKpaHa JI0 Ii1a3 00yJarorXcs.
s MaKCMMaTbHOTO MCTI0JIb30BAaHUSI THEBHOTO CBETA M PABHOMEPHOT'O OCBELIECHUS
y4eOHBIX TTOMEIICHHUI HEe CIIeyeT pa3MeniaTh Ha MOJJOKOHHUKAX IMIUPOKOIUCTHBIC
pacTeHHUsI, CHUKAIOIINE YPOBEHb €CTECTBEHHOTO OCBENIeHUs. BricoTa pacTeHuil He
JIOJKHA TTPEBBIIATh 1S ¢M (0T MoJ0KOHHUKA). PacTenus nenecoodpa3Ho pa3MeniaTh
B IIEPEHOCHBIX IIBETOYHUIIAX BBICOTOM 65—70 cM OT moJia Wiy NOABECHBIX KAIlIo
B MMPOCTEHKAaX MEXIY OKHAMHU.
Jnst oTnenku yueOHbBIX MOMEIICHH HCTIOMB3YIOT MaTepHaibl M KPACKH, CO3/1at0IINe
MaTOBYIO MOBEPXHOCTh. JJi1 cTeH y4eOHBbIX MOMELIEHUHN CleayeT UCIO0JIb30BaTh
CBETJIbIE TOHA >KENTOro, OEKEBOro, PO30BOTO, 3€JIEHOT0, ToJyOOro IBETOB; IS
JBEepel, OKOHHBIX paM — OeJIbIi LIBET.
Kabunet xumun 0JKeH OBITh OCHAIIEH XOJIOIHBIM U TOPSTYMM BOJOCHAOKEHUEM U
KaHaJM3alue.
B xabuneTe xuMuu 00s13aTeIHHO TOJDKHA OBITH allTeukKa, B KOTOPYIO BXOJISAT:
1. 2KryT KpoBOOCTaHABIMBAIOIIHNI PE3UHOBBIA — | MIT.
2. Ily3sIpb At apaa — 1 WT. (runoTepMUYEcKuil makeT — 1 mr.).
3. BUHT cTepuiabHBIA, IIUPOKKM 7 X 14 cM — 2 mIT.
4. BUHT CTepWIbHBIN 3 X 5 cM — 2 IIT.
5. BuHT HecTepwIIbHBIN — 1 1IT.



6. Canderku cTepuiabHble — 2 YII.

7. Bara ctepunbHas — 1 yII.

8. JlelikoracTeipb mMpuHOM 2 cM — | karymika, 5 cM — | karyika.
9. bakTepUIIMAHBIN JIEUKOTUIACTBIPh Pa3HbIX pa3MepoB — 20 miT.

10. CnuproBoii pactBop noaa 5%-ueiii — 1 ¢uakon.

11. Boanslid pacTBOp aMMHaKa (HAIIATBIPHBINA COUPT) B aMmIryjgax— 1 yiI.
12. PactBop mepokcuaa Bogopoaa 3%-upiii — 1 yI.

13. [lepmaHranar Kanus KpUCTAUINYECKUN — 1 y1I.

14. Ananprun 0,5 T B Tabnetkax — 1 y.

15. Hacroiika Banepuansl — 1 y1I.

16. Hoxuuibl — 1 .

IlnaHupyemMble pe3yJbTaThl H3yYeHHUs] Y4eOHOro nmpeaMera « XMMHUsD> Ha
YPOBHeE CpeJHero oouero oopa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumcs:
— noHuMamb XUMUYECKYK) KapTMHY MHpPA KakK COCTaBHYK 4YacTb LEJIOCTHOMN
Hay4YHOU KapTHUHBI MUPA;
— pacKkpwvieams poOiab XUMUHA U XUMHAYECKOTO TPOU3BOJICTBA KaK MPOU3BOIUTEIILHOMN
CUJIbI COBPEMEHHOTO O0IIIECTBA;
— ¢opmynuposams 3HAUCHUE XUMUU U €€ JOCTUKEHUU B MOBCEAHEBHOU KU3HU
YEIIOBEKA;
— yCcmauaseaueams B3aUMOCBSI3U MEXIYy XUMHEH W JIPYTMMH €CTECTBEHHBIMHU
HayKaMH;
— ¢opmynuposams OCHOBHBIE TOJOXKECHUS TEOPUU XHUMHUYECKOTO CTPOCHUS
OpraHu4eckux coenqruennii A. M. ByTiepoBa n WILUTFOCTPUPOBATh UX MPUMEPAMU U3
OPraHUYEeCKOW U HEOPTAHUYECKOW XUMUU,
— apeymeHmupoeams YHUBEPCAIbHBINA XapaKTep XUMUYECKUX ITOHATUHI, 3aKOHOB U
TEOPUN IJIsI OPTaHUYECKOM U HEOPTAHUYECKOW XUMUU;
— ¢hopmynuposamo Ilepnonnueckuii 3akon J[. 1. MenaeneeBa u 3akOHOMEPHOCTH
W3MEHEHUM B CTPOCHUU U CBOMCTBAX XUMUUYECKUX JIEMEHTOB U 00Pa30BaHHBIX UMU
BelllecTB Ha ocHoBe [lepuoamdeckoil cucTeMbl Kak Trpauueckoro oToOpakeHus
IIepuoanueckoro 3akoHa;
— Xapakmepuzosamsb S- U p-DIEMEHTBI, a TAKXKE KEJIE30 MO HUX MOJIOKEHUIO B
ITepuognueckou cucreme [. 1. Menneneena,;
—  Ka1accuguyuposames XUMHUUYECKUE CBSI3M M KPUCTAUIMYECKHUE PEHIETKH,
OOBSACHATh MEXaHU3Mbl WX OOpa3oBaHUS W JOKa3blBaTh EIUHYIO MPUPOIY
XHMHYECKHX CB3€H (KOBaJICHTHOM, MOHHOM, METAJIITNYECKOM, BOTOPOIHOMN);
— 00bsCHAMb TPUYMHBI MHOTOOOPAa3usl BEIIECTB, HCIOb3Ysl SIBJICHUS U30MEPHH,
TOMOJIOTHH, aJUIOTPOIINH;
— Knaccu@uyuposams XUMUYECKUE PEAKIIMA B HEOPTAHMUECKON U OPraHNYeCKOU
XUMUH TI0 PA3IMYHBIM OCHOBAHUAM U YCMAHABIUBAMb CTICTIU(PUKY TUTIOB PEaKIIUn
OT 001IIer0 Yepe3 0COOEHHOE K SIMHUYHOMY;
— Xapakmepuz08ams THUAPOJIN3 Kak chenudUuyHblii OOMEHHBIM TMpolecc u
PAacKpwvléams €ro PoJib B J)KUBOU U HEKUBOM IIPUPO/IE;



—  Xapaxmepu3oeamv  DIEKTPOJIU3  KaK  CHEHUPUYHBIA  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIN MPOIECC U ONPEACIIITh €T0 MPAKTUYECKOE 3HAYCHHUE;

—  Xapaxkmepu3o8ambv KOPPO3UIO METaJUIOB Kak OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIBHBIN MPOLECC U npedsiaeams CIOCOOBI 3alUTHI OT HEE;

— Knaccuguyuposams HEOPTaHUIECKUE U OPTaHUUECKUE BEIIECTBA;

— Xapaxkmepuzoséamy OOIME XUMHYECKHE CBONCTBA Ba)XHEMIINX KIACCOB
HEOPraHWYECKUX M OpraHMYEeCKUX COEAMHEHWH B IUIAHE OT OOIIero uepes
0COOEHHOCTh K €JUHUIHOMY;

— UCNONBb306aMb 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa I OTOOpaKeHUS
cocTaBa (XuMuueckue (HOpMysibl) U CBOWCTB (XUMUYECKHE YPABHEHUS) BEIIECTB;
— UCNOIb306aMb NIPABUIIA U HOPMBI MEXTyHAPOIHOM HOMEHKJIATyphl AJ1s1 Ha3BaHUN
BeUleCTB Mo ¢opMylaM U, HAO0OpOT, AJIi COCTABJICHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX OPMYJI COETUHEHUH 110 UX HA3BAHUSM;

— 3Hamb TPUBHAIbHBIE HA3BaHMUS BaXHEMIIMX B OBITOBOM OTHOLIEHUU
HEOPraHUYECKUX M OPraHUYECKUX BEIECTB;

—  Xapakmepu306amb CBOWCTBA, IIOJYYEHHE U MPUMEHEHHE BaKHEUIINX
IpeICTaBUTENIEN KIIaCCOB OPraHUYECKUX COEMHEHNH (aJIKaHOB, aJIKEHOB, AJIKUHOB,
aJKaJUeHOB, apOMAaTUYECKHX YIIEBOAOPOAOB, CIHUPTOB, (DEHOJOB, aJIbAECTUIIOB,
MPEIEIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CIOKHBIX 3(QHPOB H KUPOB,
yTJIEBOJIOB, aMHHOB, aMHUHOKHCIIOT);

—-  ycmauaenueéams — 3aBUCHUMOCTb  DKOHOMHUKHM  CTpaHbl  OT  JOOBIYM,
TPAHCHOPTUPOBKHU U NEPEPAOOTKHU YITIEBOJOPOIHOIO ChIpbs (HE(DTHU U TPUPOTHOTO
rasa);

—  DJKCHEPUMEHTAIbHO n00meepicoams COCTaB M CBOMCTBA BaKHEHUIINX
peacTaBUTENIeN N3yUEHHBIX KIACCOB HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB C
cCOOMIOIEHNEeM TIpaBUJI TEXHUKUA O€30MacHOCTH Il pabOThl C XUMHUYECKHUMU
BEI[ECTBAMH U JTAOOPATOPHBIM 00OPYIOBAHUEM;

— Xapaxmepu306amb CKOPOCTb XHMHYECKOM pPEaKIMH U €€ 3aBUCUMOCTH OT
pa3TUYHBIX (PAKTOPOB;

— Xapaxkmepu308anms XUMHYECKOE PABHOBECUE U €TI0 CMEILIEHHUE B 3aBUCUMOCTH OT
pas3nnyHbIX (PaKTOPOB;

— Npou3800ums Pacu€Thbl MO XUMUYECKUM (OpMyJiaM M YpaBHEHHSIM Ha OCHOBE
KOJIMYE€CTBEHHBIX OTHOIICHUN MKy YIACTHUKAMH XMMHUECKHUX PEaKIIHil;

— cobooamsb TpaBUiia IKOJIOTHUYECKON O€30MacHOCTH BO B3aWMOOTHOIICHUSX C
OKpY’KaloIel cpe1oi mpu 0OpalieHnH C XUMUYECKIUMH BEIIeCTBAMU, MaTeprUaIaMu
U TIpolieccamu.

Buvinycknuk na 6a3060m ypoene noayuum 603MO0NHCHOCHb HAYUUMbCA:

— UCNONb3086amMb METOJbl HAYYHOTO TO3HAHUS IMPH BBINOJIHEHUU MPOEKTOB U
y4e0HO-UCCIIEI0BATENbCKUX 3a/1a4 XUMUYECKOM TEMaTUKH;

— NpocHO3Upo6amb CTPOEHUE M CBOICTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpPraHUYECKUX BEIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBAMb TEUEHHE XMMHUYECKUX MPOLIECCOB B 3aBUCUMOCTH OT yCJIOBHA
UX MPOTEKAHUs U Mpejiarath CriocoObl yIpaBiIeHUs STUMU MTPOLIECCaMU;



— ycmanasaueams B3aUMOCBS3W XUMHUHU C MPEIMETaMU T'YMAaHUTApPHOTO IUKIA
(SI3BIKOM, JINTEPATYPOH, MUPOBOM Xy/I0)KECTBEHHOM KYJIBTYPOi);

—  packpvieams PoJib  XUMHUYECKUX 3HAHUHW B Oyaymied MpaKTHYeCKOM
NEATEIIbHOCTH;

— packpuvleamb POIb XUMUYECKUX 3HAHUN B (OPMHUPOBAHUU WHIWBHUIYATHHOU
00pa3oBaTeIbHON TPACKTOPHUH;

— NPOCHO3UPOBaMb CIIOCOOHOCTh HEOPTraHWYECKHX M OPraHWYeCKUX BELIECTB
NPOSIBISITH OKUCITUTENbHBIE W/UIM BOCCTAHOBUTENBHBIE CBOWCTBA C Y4YETOM
CTETICHEN OKHUCIICHHUS DIIEMEHTOB, 00pa3yoIuX UX;

— apeymenmuposams €IWHCTBO MHpPAa BELIECTB YCTAHOBJICHUEM TI'€HETHYECKOU
CBSI3U MEXy HEOPIraHUYECKUMU U OPraHUYE€CKUMHU BELIECTBAMU;

— g1ademb XUMHUECKUM SI3BIKOM JIJIs1 00OTaIlEHUs CJIOBAPHOTO 3amaca U pa3BUTHSA
peuu;

— Xapaxkmepu306amsb CTAHOBJICHUE HAyYHOW TEOPUM HA MPUMEPE OTKPBITHUS
Ilepyonnueckoro 3akoHa W TEOPUUM XUMHUYECKOIO CTPOCHUS OPraHUYECKHUX
BEILIECTB;

— KPUTHYECKH OMHOCUMbCSA K TICEBIIOHAYYHOW XHMHYECKOW WHOOpMaINH,
MOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB,

—  nonHumams TIOOAIBbHBIE MPOOJEMBI, CTOSIIHUE TMEped YeIIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKUE, CHIPBEBBIE), U npediacams MYyTH UX PELICHHUS, B
TOM YHCJI€ U C TOMOIIBIO XUMUH.
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