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Pabouas nmporpamma cpeanero (IoxHOro) o01ero o0pa3oBaHus M0 XUMUHU COCTaBIICHA
B COOTBETCTBHMM C TpeOOBaHUSAMHU, YCTAaHOBIEHHbIMH DenepanbHBIM TOCYAapCTBEHHBIM
0o0pa3oBaTeIbHBIM ~ CTAaHIAPTOM  CpeaHero  oOmiero  obOpazoBaHusi (YTB.  MPHKA30M
MunucrtepcTBa oopazoBanus u Hayku P ot 17 mas 2012 r. N 413 B mocneHeit penakium), ¢
yueTtoM IIpumepHoii 0CHOBHOW 00pa30BaTENbHONM MPOrpaMMBbl CpeaHero o0ero 00pa3oBaHus
(omobpena pemieHreM (enepaabHOTO YYEOHO-METOAMYECKOTO OOBEAMHEHHS IO OO0IIeMy
oOpazoBanuto (mpotokoin ot 28 utons 2016 1. Ne 2/16-3) Ha OCHOBE MPOrpaMMBbl Kypca XUMUHU
K yueOHbIM Iocobusm 6azoBoro ypoBHs aBTopoB O. C. I'abpuensn, U. I'. Octpoymosa, C. A.
CnankoBa mns 10—11 kmaccoB oOmieoOpa3oBaTenbHBIX opraHuzamuii (Xummus. Paboune
nporpammsbl. [Ipenmernas nmunusa yue6nukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A.
CnangxoBa. 10—11 xmaccel. ba3oBblii ypoBeHb: y4e0. mocobme [isi 00meodpazoBar.
opranmzaiuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB — M.: [Ipocsemienue,
2019)

l. I[nanupyembie pe3yJibTaThl OCBOEHHUS y4eOHOI0 peaMeT

B pesynbraTe nzydenus yaeOHOro npeaMera « XUMHsD» Ha YPOBHE CPETHETO 00IIero
oOpa3zoBaHUs:

BoinmyckHuK Ha 0230BOM yPOBHE HAYYHMTCH:

pacKpbIBaTh Ha MPUMeEpax poJib XUMUH B (GOPMUPOBAHHH COBPEMEHHOM HayuyHOMH
KapTUHBI MUPa U B IPAKTUYECKOH 1€ATEIbHOCTH YEIOBEKa;

JIEMOHCTPUPOBATh Ha MPUMEPaxX B3aUMOCBSA3b MEXKy XUMUEH U JPYTUMHU
€CTECTBEHHBIMU HayKaMU; PACKPBIBATh HAa MPUMEPAX MOJIOKEHUS TEOPUH XUMUYECKOTO
ctpoenust A.M. bytneposa;

noHnMaTh Qusnueckuit cmbicn Ilepuoamueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBACHATh 3aBUCUMOCTh CBOWCTB XHMHYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX HUMHU
BEILECTB OT 3JIEKTPOHHOTO CTPOEHMSI aTOMOB;

OOBSICHATh IPUYHMHBI MHOTOOOpa3Us BEIIECTB HA OCHOBE OOIIMX MpeICTaBIeHU 00 X
COCTaBE€ U CTPOCHUH;

IPUMEHSATH NPaBUIa CUCTEMAaTHUECKOW MEXTyHapOAHONH HOMEHKIATyphl KaK CPeICTBA
pasnuveHus U UACHTU(UKAIIMK BEILECTB 110 UX COCTaBYy U CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOpPMYJbl OpPraHHYECKUX BEIIECTB Kak
HocuTenel uH(pOpMalUu O CTPOEHUH BELIECTBA, €r0 CBOMCTBAX M NPUHAJUIEKHOCTH K
OIIPEACIIEHHOMY KJIACCY COEANHEHU;

XapaKTepu30BaTh OpPraHMYECKHE BEIIECTBAa IO COCTaBY, CTPOCHHIO U CBOMCTBaM,
YCTaHABIMBATh INPUYMHHO-CIECJCTBEHHBIE CBSA3M MEXAY [JaHHBIMU XapaKTEpPUCTUKAMMU
BEIIECTBA;

IIPUBOJUTH IPUMEPBl XUMUYECKUX PEaKLUM, pacKphIBAIOLIMX XapaKTEpHbIE CBOMCTBA
TUIWYHBIX [IPEJCTABUTENIEH KIACCOB OPraHUMYECKUX BEILECTB C LEJIBI0 UX MIECHTHU()HUKALNUU U
00BSICHEHUS 00JIACTH IPUMEHEHHUS;

IIPOTHO3UPOBATh BO3MOKHOCTh NMPOTEKAHUS XMMUYECKHUX peaklUil Ha OCHOBE 3HAHUM
0 THIIaX XUMHUYECKON CBSI3U B MOJIEKYJIaX PEareHTOB U X PEaKIIMOHHON CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUSA O COCTABE, CTPOCHUM U XMMMYECKUX CBOMCTBAX BELIECTB MJIS
0€3011aCHOTr0 IPUMEHEHUS B IPAKTHUECKON ACSITEIbHOCTH;

IIPUBOJIUTH NIPUMEPHI IPAKTUUECKOTO MCIOJIb30BaHUS IPOAYKTOB NepepabOTKU HePTH
U TPUPOJHOrO Tra3a, BBICOKOMOJEKYJISPHBIX COEAVMHEHMH (TOJIMATUIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IIPOBOAMTD OMBITHI IO PACIIO3HABAHUIO OPraHUYECKUX BEIECTB: INIMLEPUHA, YKCYCHON
KHUCJIOTBI, HENpeAeNbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBe IMILIEBBIX
IIPOJYKTOB U KOCMETHUECKUX CPEJICTB;

BJIaJIeTh MPAaBUJIaMU U IpueMaMu 0e30IacHOM paboThl ¢ XMMUYECKMMHU BELIECTBAMU U
1a60paTOpPHBIM 000PYIOBAHHEM;

YCTAQHAaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOM pEakuMu U CMEILEHHs
XMMHAYECKOTO PaBHOBECHS OT PAa3IUYHBIX (PAKTOPOB C LENBIO OMpPEICNICHHsI ONTHMAIbHBIX



YCIIOBUI MPOTEKaHUSI XUMHUUECKHUX POIIECCOB;

IIPUBOJUTH IPUMEPHI TUAPOJIA3A COJIEH B IOBCETHEBHOM JKU3HU YEJIOBEKA;

[PUBOJUTH TPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUA B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U )KU3HEESTEIbHOCTH OPraHU3MOB;

NPUBOJUTH TPUMEPHl XUMHUYECKUX PEaKLIUi, PAaCKPBIBAIONIMX OOIINE XHUMHYECKHE
CBOICTBA MTPOCTHIX BELIECTB — METAJIJIOB U HEMETAIIJIOB;

IPOBOAUTH PACUYEThl HA HAXOXKACHUE MOJIEKYJSIPHOH (hopMynbl yriieBogopoaa Io
MIPOAYKTaM CTOPAaHMS M IO €r0 OTHOCUTENIBHOM IIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €0 COCTaB;

BJaJIeTh MpaBWiIaMu 0e30MacHOr0 OOpalleHUs C €AKHUMH, FTOPIOYMMHU U TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XMMHH;

OCYILLIECTBIATh MMOUCK XMMHUYECKONH MH(OpMAIMK MO Ha3BaHUIM, HIEHTH(HUKATOpaMm,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

KPUTUYECKH OLEHMBATh U  HMHTEPIPETUPOBATh XHMHUYECKYI0  HMH(OpMALHIO,
COJEpXKAIylocs B COOOIICHUSAX CPEICTB MaccoBoM HH(popMmanuu, pecypcax HWHTepHeTa,
Hay4YHO-TIOMYJISIPHBIX CTaThsIX C TOUKH 3PEHUsI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJIAX
BBISIBJICHUSI OLTMOOYHBIX CYKIACHUHN U (HOpMUpPOBaHUS COOCTBEHHON MO3UIINH;

NPEJCTABIATh MYTH PELICHUs TI00abHBIX MPOOJIeM, CTOSIIUX Mepel YeIOBEUECTBOM:
9KOJIOTMYECKUX, SHEPreTUUECKUX, ChIPHEBBIX, U POJIb XUMUU B PELIEHUH ITUX MIPOOIIEM.

BbinyckHuK Ha 6230BOM ypOBHeE MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

UNTIOCIMPUPOBAMb HA NPUMEPAX CMAHOBLEHUE U I80TIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

UCNONB3068AMb MeMOObl HAYYHO20 NO3HAHUS NPU GbINOJIHEHUU NPOEKmMO8 U y4eOHO-
uccnedo8amenbCKux 3a0ay no U3Y4eHuro C80UCms, CnocoO08 NONY4eHUus U pPAcno3HABAHUs
Op2aHU4eCKUx eewecmas,

00bACHAMb NPUPOOy U CHOCOObL 00PA308AHUSA XUMUYECKOU CBA3U: KOBALEHMHOU
(NONAPHOU, HENnoNAPHOU), UOHHOU, MemAalludecKol, 8000POOHOU — C Yelblo OnpeoesieHus
XUMUYECKOU aKMUBHOCU 8eujecme;

VCMAHABIUBAMb 2EHEMUUECKVIO C853b MeNHCOY KAACCAMU OP2aHUYeCKUX eeujecmes OJis
000CHOBAHUA  NPUHYUNUANLHOU — 803MONCHOCMU — NONYYEHUS. OP2AHUYECKUX COeOUHEeHUll
3A0aHHO20 COCMABA U CMPOEHUsL;

VCMAHABIUBAMb B3AUMOCEA3U MeAHCOY hakmamu u meopue, NPULUHOL U Cle0Cmaeuem
npu amanuze NpooOIeMHbIX CUmyayuti U 0OOCHOBAHUU NPUHUMAEMbIX DeuleHUll Had OCHOGe
XUMUYECKUX 3HAHULL.

OOyueHue XuMuUU B cpeaHedl (MOJTHOW) mIKoJie JOJDKHA OBbITh HampaBlieHa Ha
JOCTH)KEHUE 00YUaIOIMMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YIbIMaAm 06’

1.B I1IEHHOCTHO-OPHEHTAIIMOHHOW cdepe - o0co3HaHnue POCCUICKON TpakIaHCKOU
UJEHTUYHOCTH, IATPUOTHU3MA, YyBCTBA FTOPAOCTH 33 POCCUICKYIO XUMUUECKYIO HAYKY;

2. B TPYIOBOW cdepe - eomosHocmb K OCO3ZHAHHOMY BBIOOPY JabHEHIICH
00pa30BaTEeIbHON TPACKTOPUH WM TPYIOBOU AEATEIBHOCTH;

3. B MO3HABATENbHOU (KOTHUTUBHOM, MHTEIUIEKTYalIbHOMN) cdepe - ymeHue ynpaBisiTh
CBOEH MMO3HABATEIBHOMN ACSITEIBHOCTBIO, 20MOBHOCb U CNOCOOHOCHb K 00Pa30BaHUIO, B TOM
yyclie caMoo0pa3oBaHHUIO, HA MPOTSKEHUHU BCEM JKHU3HM;, CO3HATEbHOE OTHOIIEHHE K
HENPEepHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIIEIIHOM MpodeccnoHaabHOi U 00IIeCTBEHHOM
NeSITENbHOCTH;

4, B cdepe cOepexeHUs 3I0pOBbSI - HpuHAmue U pearu3ayus LIEHHOCTEH
3I0pOBOTO U 0e30macHOro obpasa >KU3HU, Henpusmue BPEAHBIX TPUBBIUEK (KypeHHUs,
yIOTpeOIeHHs aKOToJIsl, HAPKOTHKOB) HA OCHOBE 3HAHUN O CBOMCTBAX HAPKOJIOTUYECKUX U
HapKOTUYECKUX BEILECTB.

Memanpeomemmuvle pe3yibmamol 0C60CHUS GbINYCKHUKAMU cpeOHell (ROIHOU) WKOIbl
Kypca Xumuu:

1 Ucnonv3osanue yMEHHH M HABBIKOB pPAa3jMYHBIX BUJOB I103HABATEIbHON



NeSTENbHOCTH, NMPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHMA (CUCTEMHO-MH(OPMAIMOHHBIN
aHanu3, HaOJIOIeHWe, M3MepeHHe, MPOBEJECHUE  HKCIEPUMEHTa, MOJEIHPOBAHUE,
UCCIIEIOBATENIbCKAsL  JEATEIbHOCTh) JUI M3Y4EHHs pa3IM4YHBIX CTOPOH OKpYXKarolen
NeHCTBUTENBHOCTH;

2 énadeHue OCHOBHBIMM HMHTEJUIEKTYaJIbHBIMHM OIepalusMu: (opMyIupoBKa
TUIIOTE3bl, aHAIU3 U CHUHTE3, CPABHEHHE M CHUCTEMaTH3alys, 0000IIeHNe U KOHKpEeTHU3alus,
BBISIBJICHHE TPUUNHHO-CJIEICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB;

3 nosuauue OOBEKTOB OKPYKAIOIIEr0 MHpa OT O0OIIero uepe3 OCOOEHHOE K
CAMHHIHOMY;

4 yMeHue TEHEPUPOBATh HACU U OIpPENesITh CPEACTBAa, HEOOXOIUMBIC IS WX
peanu3anum,

5. ymeHue onpenessaTh Ueln U 33auu JIeATeIbHOCTH, BEIOUPATh CPeACTBA pealn3aliu
LEeIN U IPUMEHATh UX Ha IPAKTHUKE;

6.ucnonv3o6anue pa3nUUHBIX UCTOUHUKOB JJIS TOJIyYEHHs] XMMUYECKOH MH(OpMaIuy,
MIOHMMaHHE 3aBUCUMOCTU COJEpX aHHUA U (OpMBI MPEACTABICHUs HH(OpManUM OT LeJei
KOMMYHHMKAIMH U aipecaTa;

1.ymeHue TPOAYKTHBHO OOIIATBCS U B3aMMOJEHCTBOBAaTh B IIPOLIECCE COBMECTHOM
JESITETbHOCTH, YYWUTBHIBATh TMO3UIMHU JPYIHMX YYACTHUKOB JI€ATEIBHOCTH, A(PPEKTUBHO
paspemaTth KOHMIUKTHI;

8.comoenocms 1 cIOCOOHOCTh K CAMOCTOSITENIFHON MH(OPMAIIMOHHO-TI03HABATEIBHOM
NeSTENbHOCTH, BKJIIOYas YMEHHE OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MH(pOpMalUH,
KPUTHYECKH OLIEHHBATh W HHTEPNPETHPOBATH WHGPOPMAILMIO, MOJy4aeMyl U3 pa3IM4YHbIX
HCTOYHUKOB;

Qymenue WCHONB30BATh CpPEACTBA HMH(MOPMALMOHHBIX M  KOMMYHHUKAIIHOHHBIX
texHonoruit (manee — WKT) B pemieHun KOTHUTUBHBIX, KOMMYHHUKATHBHBIX H
OpraHU3allMOHHBIX 33Ja4 C COO0/IeHNEeM TpeOOBaHUN IPTOHOMHUKH, TEXHUKU O€3011aCHOCTH,
TUTHEHBI, pecypcocOepeXeHHs, MPaBOBBIX M ITUYECKUX HOPM, HOPM HHGPOPMAIIMOHHOM
0e30MacHOCTH;

10. énadeHue SI3bIKOBBIMU CPEJICTBAMH, B TOM YHUCIIE€ U SI3bIKOM XUMHUU — YMEHUE
SICHO, JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOYKY 3pPEHMsI, UCIIOJIb30BaTh a/ICKBATHBIC S3bIKOBBIC
CpEeICTBa, B TOM YHCJIE CHMBOJIBHBIE (XMMHUYECKUE 3HAKH, (POPMYIIBI U YPaBHEHHUS).

Ilpeomemnvimu pezynvmamamu M3y4eHUs XMMUU Ha 0a30BOM ypOBHE Ha CTYNEHHU
cpeaHero (MoJHOTO) 00IIero 00pa30BaHUS SIBISIOTCS

1) 6 No3HABaMeNbHOU chepe:

- 3HaHue (IOHUMaHHUE ) U3YYEHHBIX MTOHITHH, 3aKOHOB U TEOPUIL;

- YMeHue OIHNCHIBaTh JIEMOHCTPALMOHHBIE M CaMOCTOSITEIBHO IPOBEJICHHBIE
9KCHEPUMEHTBHI, UCTIONbB3Ys JJIsl 3TOTO €CTECTBEHHBIHN (PYCCKUIA, pOJIHON) S3BIK U SI3bIK XMMUHU;

- VMeHue KIacCU(UIMPOBATh XMUMUYECKHE 3JIEMEHTBHI, TPOCThIE U CIIOKHBIC
BEUICCTBA, B TOM YHUCJIE U OPraHUYECKHE COEAMHEHHS, XMMHYECKHE DPEaKIHUH IO Pa3HbIM
OCHOBAaHUSM;

-YMeHue XapaKTepU30BaThb H3YYEHHBIE KJIACChl HEOPraHMYECKHMX M OPraHU4eCKHX
COCAMHEHUN, XUMUUYECKHUE PEAKIUH;

- 20mMO6HOCMb TIPOBOJUTh XUMHMUYECKUH SKCIIEPUMEHT, HAOJI0JaTh 3a €ro
NpoTeKaHWeM, (HUKCHPOBATh  PE3yJIbTaThl CAMOCTOSTEIBHOIO M JEMOHCTPHUPYEMOTO
9KCIIEPUMEHTA U JEJIaTh BHIBOJIBI;

- ymenue (HOpMyNIHpOBaTH XHMUYECKHE 3aKOHOMEPHOCTH, HPOTHO3UPOBATH
CBOMCTBA HEN3YYECHHBIX BEILECTB I10 aHAJIOTMH CO CBOMCTBAMM U3Y4YEHHBIX;

- NOUCK WCTOYHUKOB XUMHYECKOW HWHGOpPMAINH, MOJyYeHHE HEOOXOAUMOM
uHpOpMallUY, €€ aHalu3, U3TOTOBJICHHE XUMHUYECKOro MH(POPMAILMOHHOTO NMPOJYKTAa M €ro
MIpEe3ECHTALU;

- g1adenue 00s13aTENIbHBIMU CIPAaBOYHBIMU MaTepuanamu: [lepuonndeckoit cuctemoit
xumuueckux nemenToB /1. M. MenneneeBa, Tabnuneil pacTBOPUMOCTH, 3JIEKTPOXUMHUUECKUM



PSAZIOM HANPSDKEHUH METAIJIOB, PSAJOM DJIEKTPOOTPHULATENFHOCTH - IS XapaKTePUCTUKU
CTPOEHUS, COCTaBa U CBOWCTB aTOMOB 3JIEMEHTOB XMMHUYECKHX 3JeMeHToB [-IV nepuonos u
00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB;

- ycmaHoséneHue 3aBUCUMOCTH CBOMCTB M TMPUMEHEHUS BaXHEHIINX OpPTraHUYECKUX
COCJIMHEHUH OT MX XMMHUYECKOTO CTPOSHHSI, TOM YHCIIE U 00YCIOBICHHBIX XapaKTePOM STOTO
CTpOeHUs (TpeiebHBIM WIIN HETIpe1eIbHbIM) U HATUYHEeM (yHKIIMOHAJIBHBIX IPYII;

- MoOenupoeanue MOJIEKYNl Ba)KHEHIIMX HEOPraHMYEeCKHMX U OpraHMYeCcKHX
BEIIECTB;

- NOHUMAHUe XUMHUYECKOW KapTUHBl MHpa KaK HEOThEMJIEMOW YacTH LEJIOCTHOU
Hay4YHOU KapTUHBI MUPA;

2) 8 _UEeHHOCMHO-OPUeHMAYUOHHOU chepe - anaiuz U oyeHKa TMOCIEACTBUM s
OKpYKarollel cpelibl OBITOBOW M MPOU3BOJCTBEHHOHN NEATENBHOCTH YEJIOBEKAa, CBSI3aHHOM C
MIPOU3BOJICTBOM U MEPEepabOTKON BaYKHEHIIINX XUMUYECKUX TPOTYKTOB;

3) 8_mpyoosoll_cghepe — nposederue XAMHUYECKOTO SKCIEPUMEHTA; pazeumue
HaBBIKOB  y4e€OHOM, MPOEKTHO-UCCIIEOBATENbCKOM, TBOPYECKON  JESATENbHOCTH IpHU
BBINOJIHEHUH WHAMBUYATbHOTO POEKTA IO XUMUH;

4) 8_cgepe 300po6o2o obpasza owcusHu — COOIOCHUE TpaBuUi 0€30MacHOTro
oOpaleHus ¢ BelleCTBaMM, MaTepuajJaMM U XMMUYECKMMHU NpOLeCCaMH; OKa3aHUE MEepBOH
MOMOIIM TIPH OTPABJICHHUAX, OXKOTaxX M JPYTHX TpaBMaX, CBA3aHHBIX C BEIIECTBAMH U
1a00paTOPHBIM 000PYJOBAHUEM.




II Conep:xanue yueOHOro npeamera « XumMusb»

11 kaacc. ba3oBblii ypoBeHb.

CrtpoeHue BelecTn

OcHoBHBbIE CBeleHUs1 0 cTpoeHMH aToma. CTpoeHHe aroMa: AP0 U AJIEKTPOHHAS
obomnouka. M30ToIBI.

XuMHUUeCcKuH 351eMeHT. bobioit aHIpoHHBINA KoJutailaep. Y pOBHU
CTPOEHHUS BEIIECTBA.

Ilepuoguyeckasi cucrema xuMuyeckux 3jemenToB /I. . MenneneeBa B cBere
Y4eHHs O cTpoeHnH atoma. Ousnyeckuil 31€eMEHT HOMEPOB: 3JIEMEHTOB, EPUOA, TPYIIIHI.
BanenTHble 351€KTpOHBI. DJIEKTPOHHAS KOH(UTYpalysi aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JIEMEHTOB B IIEPHOJIaX U TPyIIax. DIEKTPOHHBIE CBOMCTBA XUMHUECKUX JIEMEHTOB.
®duiocopckue OCHOBbI OOIIHOCTH TMEPHOAMYECKOr0 3aKOHA M  TEOpHH
XHMHU4YecKoro crpoenusi. Ilpennoceuiku otkpbiTus Ileprognyeckoro 3aKkoHa U TEOpUHU
XUMHUYECKOTO CTpOoeHUs1. POb TUYHOCTH B HCTOPUU XUMUU. POJIb IPaKTUKK B CTAHOBJICHUU U
Pa3BUTUU XUMHYECKOUN TEOPUHU.

Honnasi xuMu4eckasi CBsi3b 1 MOHHbIE KPUCTALNIMYeCKHe pelieTku. KatnoHsl kak
IPOJYKT BOCCTAHOBJIEHUSI aTOMOB METANIOB. AHUOHBI Kak MPOAYKT OKHCIEHHS aTOMOB
HeMeTaioB. VoHHAs CBsI3b M HOHHAs KpPUCTAJUIMYECKas pemeTka. MoHbl mpocTeie U
CJIOKHBIE.

KoBajieHTHasi XuMHYeCKasl CBA3b. ATOMHbBIE U MOJIEKYJISIPHbIE KPUCTALJINYECKHE
pemierku. KoBajJieHTHass HenmoysipHass W TOJNSpPHAss CBS3H. OJIEKTPOOTPULATEIBHOCTD.
Kpatnocte koBanmeHTHOH cBsi3M. OOMEHHBIW W JIOHOPHO-AKIENTOPHBIM ~ MEXaHU3MBI
o0pa3oBaHUsl KOBaJEHTHbIX cBsized. IlodsIpHOCTH CBS3M M MOJSAPHOCTH MOJIEKYJIBI.
MonekynspHble 1 aTOMHbIE KPUCTAJUIMUECKUE PEIIETKH.

MeTauinueckas CBSI3b. Merammueckue KPUCTAJUTMYECKUE PELIeTKY.
Merannuueckass XUMHUYECKAsl CBSA3b: MOH-aTOMBI U 3JIEKTPOHHBIN ra3. @u3nyeckue CBOMCTBA
METAJIJIOB U UX MPUMEHEHUE HAa OCHOBE ATUX CBOUCTB. CIJIaBbl UEPHBIC U IIBETHHIC.

Bonopoanas XUMHUYecKast cBs3b.  BogopomHas — xumuyeckas CBSI3b:
MEXMOJICKYJISIpHAsE W BHYTPUMOJICKYJIApHAsl. 3HA4YeHHE BOJOPOJHOW CBS3M B NPUPOAE U
YKU3HH YEJIOBEKA.

IMonumepsl. [Tomumepsl, UX MOTyYeHUE: PEAKIIUN TTOJIUMEPU3AIUN U TTOJIUKOHICHCAIIHH.
[Inactmaccel.

Bonokna. Heopranmueckne nojmmMepsl.

JucnepcHble cuctembl. J[ucrnepcHble CUCTEMBI: AUcTepcHas (a3a M AucrnepcruoHHas
cpena. Knaccudukanus AUCHEPCHBIX CUCTEM [0 arperaTHOMY COCTOSIHUIO U IO pa3Mepy
yactul. ['pyboaucnepcHble CUCTEMBI: 3MYIbCUH, CYCIICH3HMH, a’pO30JH. TOHKOAUCIEPCHBIC
CUCTEMBI: 30,11 U reni. CUHEPE3NC U KOaryJssiius.

Jemoncmpayuu. Paznuunsie  Gopmbl  [lepuoguueckoil  cUCTEMBl  XUMHUYECKHX
snemeHToB . M. MengeneeBa. Monenb KpPUCTAUIMYECKOM PEIICTKHA XJIOpUJIA HATPHSL.
OOpa3ipl MUHEPAJIOB ¢ MOHHOW KPHUCTAIMYECKOW PELIeTKOM: KalbI[UTa, TajuTa, MOAEIH
KPUCTAINTINYECKUX PEIIETOK «CYXOTo JibJay (Win



nona), anmMasa, rpadura (Wi kBapia). Mojaens MoJsipHOro odobema raza. OOpasifsl
pa3IUYHBIX JUCHEPCHBIX CHUCTEM: SMYJbCHH, CYCHEH3WH, a’po30Jieil, Teyieil W 30JeH.
Koarymsus. Cunepesuc.

Jlabopamopnsie onvtmel. MonenupoBaHUE METANIMYECKON  KPUCTAIIIMYECKOMN
pemetku. [enarypamus Oenka. IlomyueHme smynbcuu pacTHTENbHOro Macina. [lomydenwme
CYCIIEH3UH «U3BECTKOBOTO MOJIOKay. [lomydeHne KOIIOWIHOTO pacTBOpa KypHHOTO OejiKka U
UCCJIEIOBAHME €0 CBOMCTB C IIOMOIIBIO JJA36PHOM YKa3KH.

XuMuYeCKHe peaKknuu

Kanaccndukanusa xumnyeckux peakuuii. Peakiym 6e3 n3MeHEHHUsI COCTaBa BEIIECTB:
ajoTponu3anui U uzoMepuszanuu. llpuumssl amtotponuu. Krnaccudukainus peaxiuil 1o
YHCIy W COCTaBy PEareHTOB M TPOJIYKTOB M MO TeIUIoBoMYy 3(dexTy. TepMmoxumuueckue
YpaBHEHUS PEAKLIU.

CkopocTh XuMU4YeCKHX peaknuii. CKOPOCTh XUMHUECKOW peakiuu U (aKTOphl ee
3aBUCHMOCTH: TPHpPOAA pPEArupyrolIMX BEIIECTB, IUIOIIAJb WX COINPUKOCHOBEHMS,
TeMIepaTypa, KOHIIEHTpalus U Hanuuue katanuzaropa. Karanus. ®epmentsl. UHrnOoUTOpHI.

XuMu4yeckoe paBHoOBecHe H CIIOCOOBI ero cMelneHusi. O6patumseie peakiuu. OOras
XapaKTepUCTHKAa peaKIMM CHHTe3a amMMHaka U YCJIOBUS CMEUICHHMS paBHOBECHS
IIPOM3BOJCTBEHHOIO MIPOLIECCa BIIPABO.

I'mapoan3s. I'maponu3 HeoOpatuMblii U 00patuMbId. Tpu citydass THAPOIU3a COJICH.
Ponb ruaponuza B ooMeHe BemiecTB. Ponb ruponn3za B SHEPreTH4ecKoM 0OMEHe.

OKuUCINTEJIBbHO-BOCCTAHOBHUTE/IbHBIEe peakiuu. CTeneHb okuciaeHus. OKUCIUTeNb U
BOCCTaHOBHUTEb.

OxkwclieHre ¥ BOCCTAaHOBJIEHUE. DJICKTPOHHBIN OaaHc.

DJIeKTPOJIU3 PaciiiaBoB U pacTBopoB. [IpakTHyeckoe npuMeHeHHe 3J1eKTPOJIN3A.

["anpBanomiactuka. ['anpBanocterus. Padpuauposanue.

Jemoncmpayuu. OK30- U SHIOTEPMUYECKUE pEaKUMHU. TEerIoBble SBICHUS IPHU
pPacTBOPEHUHU CEPHOM KHUCIOTHI U aMMHUAYHOM CEJIUTPBL. 3aBUCUMOCTb CKOPOCTH PEaKLHUU OT
NPUPOABI BEILIECTB HA MPUMEPE B3aUMOJIECHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJUHAKOBOM
KOHLEHTPAllUU C OJUHAKOBBIMH KyCOYKaMM (TpaHysiaMH) LIMHKA U OJMHAKOBBIX KYCOUYKOB
pasHbIX MeTauIoB (MarHus, IIMHKA, JKele3a) C pacTBOPOM COJSIHOM — KUCIIOTBHI.
BsaumopeiicTBue pacTBOPOB CEpHON KHCIIOTHI C paCTBOPAMU THOCYNIb(aTa HATPUS PATUYHON
KOHLEHTPALlUU U TeMIlepaTypbl. Mozenp Kumsmero cios. Paznoikenue nepokcuaa Boaopoaa
¢ mnomolplo Heopranudeckux karanuzatopoB (FeCl,, KI) u npupogHeix 00BEKTOB,
cojepXamux KaTtajmazy (celpoe Msco, Kaprodens). Ilpocreiimme  OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIMM: B3aMMOJCHCTBHE ILMHKA C COJISIHOM KHCIOTOW M JKele3a C
cynbpatom wmeau (I1). Mopenp snexTponmsepa. Mopenb 3IEKTPOIM3HOW BaHHBI IS
MIOJIy4EHUS aTFOMUHMUSL.

Jlabopamopuvie onwvimui. llpoBenenve peakuui, UAYIIUX 10 KOHIA, MO MPaBUITY
bepromnne. PaznoxkeHue mepokcujia BOIOPOJA C MOMOIIBI AUOKCHAA Maprania. CMeleHue
paBHOBECHS B CICTEME Fe** + 3CNS

—Fe(CNS)3. McnbiTanne nHAMKAaTOpaMH CPEAbl pAaCTBOPOB COJIEH pa3IUYHbBIX TUIIOB.
BzaumozeiictBue pactBopa cyibdara meau (1) ¢ xeae30M ruIpOKCHIOM HATPHS.

Ilpakmuueckasa padboma. PeuieHue 3KCNIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «XHUMUYecKas
peaKius.

BenirecTBa u X CBOMCTBA

Mertanabl. O6mue ¢usnyeckue cBoiicTBa MeramuioB. Kmaccudukamuss MeTanioB B
TeXHUKEe M Xumuu. OOIIMe XWUMHYECKHE CBOICTBA METAJUIOB. YCJIOBUS B3aUMOIEHCTBHUSI
METAJIJIOB C paCTBOPAMU KUCIIOT U coseil. MeramnorepMus.

Hemeranubl. baaropoanbie raspl. Hemerannel kak oxuciaurenu. Hemeramnsl kak
BOCCTAHOBUTENU. Psij1 aieKTpooTpUliatenbHOCTH. IHepTHBIE Wik 01aropoIHbIE Ta3bl.

Kuciaorsl Heopranuyeckue u opraHuveckue. KucioTel ¢ TOYKH 3pEeHHS] aTOMHO-
MOJIEKYJIIPHOTO yueHUs. KUCIOThI C TOYKU 3pEeHUs] TEOPUH DIIEKTPOTUTHUECKOM



nuccouyanuu. KucioTel ¢ TOUkH 3peHust NpOTOHHOW Teopun. O01Me XUMUYECKHUE CBOIMCTBA
kucnotT. Knaccudukanus Kucior.

OcHoBaHMs HeOpraHu4yecKue M opranndyeckne. OCHOBaHMS C TOUKU 3pPEHUSATOMHO-
MOJIEKYJIApHOTrO y4eHHs. OCHOBaHMsS C TOYKM 3pEHUS TEOPUH DJIEKTPOIUTUYECKOU
nuccoupanuu. OCHOBaHUS C TOYKM 3pEHUS NPOTOHHOM Teopuu. OOmMEe XHUMHUYECKHE
cBoiicTBa ocHoBaHM. Knaccudukanus ocHoBaHuiA.

AMQoTepHbIe coeIMHEHUsI HEOPraHnyeckne U opraHuveckue. AMGOTepHbIE OKCHUJIBI
U TUJIPOKCHIBI.

[lonyuenue u cBoiicTBa aM@OTEpPHBIX HEOPraHMYECKUX COEAMHEHUU.
AMHMHOKHUCIOTHI - aM(pOTEepHbIE COeAMHEHHs OpraHudeckue coequHeHus. [lentuasl u
MENTH/IHAS CBA3b.

Coau. Knaccugukanus cosieil. €CTKOCTb BOJABI U CIOCOOBI ee ycTpaHeHus. llepexon
KapOoHaTta B TUpOKapOoHaT 1 0O6paTHO. OOIIMe XMMUYECKHUE CBOMCTBA CONEH.

Hemoncmpayuu. Konnexuus MeramioB. Komnekuusa HemeramuioB. Bzaumonelicteue
KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeAbl0. Bemblllika TEpMUTHOM cMecH. Bcembliiika
YEPHOTO MOpoXa.

BeITecHEHME raloreHoB M3 UX pacTBOPOB APYIrMMH TajloreHamMu. BzaumonencTsue
apoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOM KHUCJIOTHI U aMMHakKa («IbIM 0€3 OTHs»).
[lonyuenne ammmnaka u u3ydeHue ero cBoucTB. Ilomyuenue am@orepHOro ruapoxkcuaa u
n3y4yeHue ero cBoucTs. [lonmyyenue

KECTKOU BOJBI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopuvie onvimui. IlonyueHue HepaCcTBOPUMOIO THAPOKCHUAA U €T0
B3aMMOJICMCTBHE C KHCIOTOW. McciienoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJITHOM H
YKCYCHOH KHCJIOT KalleJIbHBIM METOJOM IpH HMX pa30aBieHHH BojaoH. Pasnuunble crmydau
B3aMMOJIEHCTBUS PACTBOPOB COJIEH ATFOMUHMS CO IIETIOYBIO.

YcTpaHeHue )KeCTKOCTH BOJBI.

Ilpakmuueckasa padoma. PemieHne >KcepUMEHTAIbHBIX 3a/1a4 1o Teme «Bemectsa u
UX CBOMCTBa».

XuMHSA M COBpeMeHHOe 00111eCTBO

Xumuyeckasa texHoaorusi. IIpomsBoacTBo amMmMHMaka M MeTaHOJa. XUMHUYECKAs
TEXHOJIOTHSl. XHMMHYECKHE MPOLECChl, JEXKAIIUEe B OCHOBE IIPOM3BOACTBA aMMHUaKa U
MeTaHoJa. XapaKTepHCTUKa 3THX MporeccoB. OOmme HayyHble MPUHIUIBI XHMHYECKOTO
MIPOU3BOCTBA.

XuMHuuyeckasi TPaMOTHOCTh KAK KOMIIOHEHT oO0umed KyJbTYypbl 4YeJOBeKa.
MapkupoBKa yIakoOBOYHBIX MaTE€pHaJIOB, JIEKTPOHUKUA M OBITOBOM TEXHMKH, HKOJIOIMYHOTO
TOBapa, NPOAYKTOB IIUTAHUSA, ITUKETOK 110 YXOy 3a OJI€KIOM.

Jemoncmpayuu. Mojens TpOMBIIUIEHHON YCTaHOBKH IOJYYEHHUS CEPHOM KHUCIOTHI.
Monenb KOJIOHHBI CUHTE3a aMMHUaka. BujeodparMeHThl U ciaiibl 0 CTENEHH 3KOJOTHYECKOM
YHCTOTBI TOBApA.

Jlabopamopnsie onvimoi. VI3yueHne MapKUpOBOK Pa3iMUHbIX BUAOB IPOMBINIIEHHBIX
Y TIPOJIOBOJIBCTBEHHBIX TOBAPOB.



III. TemaTn4yeckoe NJIAHUPOBAHHE € YKA3aHUEM KOJIMYECTBA YACOB, OTBOJAMMbIX HA

OCBOEHHE KAXK/I0W TeMbl

11 xkaacc
Ne HaumeHoBaHMe TeM U pa3iesioB KoaundecTBO
JacoB
1 Tema 1. CTpoeHue BemecTs 9
2 Tema 2. XuMuueckue peakiuuu 12
3  [Tema 3. BemiecTBa U uX CBOKCTBa 9
4 [Tema 4. XuMus v COBpEMEHHOE OOIIIECTBO 4
Hroro 34




3. KajilenqapHo-TeMaTH4ecKoe NUIAHHPOBAHHE

Ne Tema ypoka Konuuec | Cpoxu | Konmpo
n/n meo ua- JibHblE
cog mouku
1 yemeepmo
Beenenue 1
1. | MHCTpyKTaXX IO OXpaHe Tpyda M TEXHUKE 1 CEHTIOPb
0€30IaCHOCTH Ha 3aHATHAX B KaOWHETE XW-
MHH
I'nasa 1. Ctpoenue BemecTBa 10
2. | OCHOBHBIE CBE/ICHHS O CTPOSHHH aTOMA 1
3. |Ilepmommueckas cucTeMa XMMHYECKHX dJie- 1
MEHTOB U YUE€HHE O CTPOSHHH aTOMa
4. | CTaHOBJIEHHE W PA3BUTHE MEPHOIUIECKOTrO 1
3aKOHA ¥ TEOPUH XUMHUYECKOTO CTPOECHHS
5. | Monnas xummdeckas CBsi3b ¥ HOHHBEIE KDH- 1
CTAJUIMYECKHUE PEIETKH
6. | KoBanenrtHas XumMuueckas cBI3b 1
7. | Merammmgeckas XMMHYECKas CBSI3b 1
8. | BomopomHas xuMudeckas CBS3b 1
9. | Iomumeps 1
10. | JlucmiepcHbIE CHCTEMBI 1
11 | TToaroToBka K KOHTPOJIBHOH paboTe
12. | Konrpomeras pa6ora Nel mo teme: «Crpoe- 1 ’
HHE BEMIECTBAY
I'naBa 2. Xumuueckue peakuuu 9
13. | Knaccuuxanys XaMAIeCKHX peaKIyuii 2
14. | CkOpOCTh XMMHYECKHX PEaKIHit 1
15. | O6patuMOCTh XUMHYECKHX peaKImit. XuMu- 1
9YEeCKOEe PaBHOBECHE WM CIOCOOBI €ro cMerne-
HUSL.
16. | T'mapomus 1
17. | OxucnuTenbHO-BOCCTAHOBUTENBHEIE — PEaK- 2
0705
18. | OnexTpomi3 pacmiaBoB u pacTBopos. ITpaxk- 1
THYECKOE IIPIMEHEHHE 3JIEKTPOIIN3A
19 | IToaroToBka K KOHTPOJIEHOM paboTe
20. | KonrponsHas pa6ora Ne2 1o Teme: «Xumu- 1 *
9ECKHE PEaKIHu»
I'naBa 3. Bemecrsa u ux cBoiicTBa 7
21. | Mertammst 1
22. | Hemeramisl 1
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23.

HeopraHqucxne X OPraHu4eCKHE KHUCIJIOTHL

24. | HeopraHmdeckne W OpraHHYECKHE OCHOBA-
HUS

25. | Heopranmdeckue W opranaueckue amQoTep-
HBIE COECTMHEHHUS

26. | Comu

27 | IloaroroBka K KOHTPOJILHOM paboTe

28. | KonTpombHas pa6ora Ne3 mo Teme: «Beme-

CTBa M MX CBOMCTBA»

Xumuyecknii npakTukym «Pemenue skcmepu-
MEHTAJbHBIX 32129

29. | IIpakrmgeckas pabora Nel. Pemenue skcre-
PHMEHTAIBHBIX 33/1ad MO TeMe: «XuMuue-
CKas peaKiusmy

30. |IIpaxrmaeckast pabora Ne2. Pemenue skcie-

PHUMEHTAIbHBIX 33/7a4 10 Teme: «BemecTsa 1
MX CBOMCTBay

I'naBa 4. Xumusi u coBpemenHoe 00mecTBo

31. | Xumugeckast TexHomoruA. IIpOM3BOICTBO
aMMHMaKa ¥ METaHOJIA.
32. | XuMmdeckas TpaMOTHOCTh KAaK KOMIIOHEHT
00Ime KyJIbTypHI Y4elloBeKa
33 | IloaroToBka K KOHTPOJILHOM paboTe
34. | KonrpomnsHas pab6ora Ne4 mo teme: «XuMus Mait

U COBPEMEHHOE 00IIECTBOY
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