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INOACHUTEJIbBHASA 3AIINCKA

[IporpamMmMa nmo xuMuM Ha ypoBHE cpeanero odmiero odpa3zoBanus pazpaboTana
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO0 obpa3zoBanuu B
Poccuiickoii ®denepauun», TpeOOBaHHMM K pe3ynbTaTaM OCBOeHHS (deaepaabHon
oOpa3oBarensHOM TIporpamMmbl  cpenHero obmiero obpazoBanus (POII COO),
MIPEACTaBICHHBIX B DeaepallbHOM TOCY/IapCTBEHHOM 00pa30BaTCIbHOM CTaHAApTE
COO, c¢ yuérom Konnenuuu mnpenojaBaHus ydeOHOTO IpeaMeTra «XUMHS» B
oOpa3oBaTenbHbIX opranuzaiusax Poccuiickoit denepanuu, peaausyonux OCHOBHBIC
oOpa3oBaTeNbHbIC MPOTPAaMMBI, M OCHOBHBIX MOJOXKEeHUM «CTpaTeruu pa3BUTHA
BocnuTanusi B Poccuiickoil @enepaunn Ha nepuoa Ao 2025 roga» (PacnopsbxkeHue
IIpaButensctBa P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOIOB K pa3padOTKE NpOrpaMMbl MO XHMHH, K OIPEICICHHIO
oOmel crpaternd oOydeHHMs, BOCIIMTAHUS W Pa3BUTHS OOy4YalOMMUXCA CPEACTBAMU
yaeoHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHnenTyanpabsie 1osioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH,
COJICPKaHUs, pE3yJIbTaTOB 0O0yueHHs M TpeOOBaHMII K YPOBHIO IIOJIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mieco0pa3oBaTeIbHOM  OpPraHu3alliy, SBISICTCS HEOTHEMIICMOW HYacThl0  HX
oOpazoBaHHOCTH. OHO CHYXWT 3aBCPIIAIOIIMM  OTallOM  pCcayM3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHus. DTH LIEHHOCTH KacaroTCs MO3HAHUSA
3aKOHOB MPHUPOJIbI, (GOPMUPOBAHHUS MHUPOBO33PEHHMS U OOILEH KyJIbTYpHI YENIOBEKa, a
TAKKE€ FKOJIOIMYECKA 0OOCHOBAHHOI'O OTHOILICHUS K CBOEMY 3/I0POBBIO M IIPUPOIHOM
cpene. Peanusyercs xumuyeckoe oOpa3zoBaHHe OOy4aroOlMXCs Ha YPOBHE CPEIAHETO
o01iero oOpa3oBaHusl CPEACTBAMHU yueOHOro mpenMera «XUMUS», COJIEpPKaHUE U
MOCTPOEHUE KOTOPOro OMpPEAESEHbl B MporpaMMme Mo XHUMHH € YYETOM clienupuKu
HAayKd XWUMHUH, €€ 3HA4YCHHs] B II0O3HAHUM [PUPOJABI U B MaTEPHAIBHON KU3HU
o0miecTBa, a Takke ¢ y4yéToM OOMMX IeJIeH M IPHHLHUIIOB, XapaKTEPU3YIOUINX
COBPECMCHHOC COCTOSIHUC CHCTEMBI CpeaHEro obmero obOpa3zoBanus B Poccuiickoit
Qenepaunu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpPaeT oco0yro pojb B
COBPEMEHHOW LIMBUJIM3AlIMH, B CO3JaHUH HOBOM 0a3bl MaTepHaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaa B (OPMHUPOBAHHME DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO37[aHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O €JIMHCTBE
MPUPOABLl U YeNOoBEKa, KOTopoe (OpMHUpPYETCS B XHMHHU HA OCHOBE IMOHUMAaHUS
BEIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHHS B3aUMOCBA3U MEXIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aWMOJEHCTBYSl C APYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YaCThIO MHUPOBOU KYJIbTYPBI, HEOOXOJUMBIM YCIOBHEM YCHEMIHOIO



TpyJa M >KU3HM Kaxjgoro wieHa oOmiectBa. CoBpeMEHHas XHUMHsI KaK Hayka
co3ujiaTresibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBlieHa Ha pelIeHUE
rJIO0ABHBIX  MPOOJIEM YCTOMYMBOTO Pa3BUTHS  YEIOBEYSCTBA — CHIPHEBOM,
SHEPreTUUYECKOMN, TUIIICBOM, IKOJOTHYCCKON 6€30IaCHOCTH U OXPaHBI 3J0POBBSL.

B coorBeTcTBHM C OOMIMMH LEIAMH U IPUHIIMIAMU CPEIHETO OOIIEero
oOpasoBanus conepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIM ypOBEHb
M3Y4YeHUSI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIMICKYJIbTYPHYIO TMOJTOTOBKY
00yJarOIIUXCsl, HEOOXOTUMYIO UM JIJIST BRIPAOOTKH MHUPOBO33PEHUYCCKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOUCHHUSA B )KM3HB COIIUYMa, IPOJIOHKCHHS 00pa30BaHUs B PA3IHUHBIX
00JI1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsiomiuMu  OpeamMeTa «XuUMHs» — SBISIOTCS  0a30BbIe  KypChl —
«Oprannveckas xuMmus» u «OOmas W HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITIOHCHTOM COJICpKaHUs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKH: cHCTeMa
3HAHMHM TI0 HCOPTAHMYCCKOW XHMHUU (C BKJIIOYCHHUCM 3HAHWM W3 OOIICH XUMHUH) U
opranM4yeckon xumuu. OOPMHUPOBAHHUE JTaHHOM CUCTEMBbl 3HAHUH IIPU M3YyUCHUU
npeaMeTa 00ecreurnBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEI0 MHOT0O00pa3usl BEIlleCTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUH XUMUHU.

Crpykrypa conepkanusi KypcoB — «Opranuwdeckas xumusi» u «OOmias u
HCOpraHu4ecKas XuMus» chopmMupoBaHa B IporpaMme IO XMMHH Ha OCHOBC
CUCTEMHOT0 MOJAXO0Ja K U3YYEHUIO Y4eOHOro Marepuaja U 00YyCJIOBJEHA
HUCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN HA ONpPEETEHHBIX TEOPETUUECKUX
ypoBHsx. Tak, B Kypce OpraHu4eCKOM XUMHUU BEIIECTBA PAaCCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKONH TEOPUM CTPOCHUS OPraHUYECKUX COCIUHCHHI, a TAKKE Ha YpPOBHE
CTEPECOXUMHUYECKHUX U JICKTPOHHBIX IPEJACTABICHUI O CTPOEHUU BellecTB. CBEICHUS
00 u3yyaeMbIX B KypCe€ BEHIECTBaX AAIOTCS B Pa3BUTUU — OT YTJIEBOJAOPOJOB [0
CJIO’KHBIX OWOJIOTMYECKM aKTUBHBIX COoeIMHEHUuM. B Kypce opraHmveckod XUMHUH
MOJIYHalOT Pa3BUTHEC C(HOPMHUPOBAHHBIC HA YPOBHC OCHOBHOI'O OOIICTO 0Opa3zoBaHUs
MICPBOHAYAIILHBIC TPCACTABICHUS O XMMHYCCKOM CBSI3W, KIACCU(UKAIMMOHHBIX
IIPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOWMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUYECKOM
peaKuum.

[lon HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHUA» 0a30BOr0 YpOBHSA
paccMaTpWBACTCs M3YYCHHBIH HA YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHwMs
TCOPCTHUCCKUM Marepuan W (PaKTOJIOTHYCCKUC CBCJICHHUS O BCIICCTBAX H
XUMHUUYECKOW peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOuias v HeopraHudeckas
XUMHUS» OOyYaromuMcsi TPEeJAOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAUCHHE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOIOJOTHUECKUX TMO3UIUH,
ry0Ke TMOHATh MCTOPUYECKOE U3MEHeHHe (QYHKIHMA 3TOro 3akoHa — OT
0000111a10111e# 10 OOBACHSIONICH U TPOTHO3ZUPYIOICH.

Ennnag cucrema 3HAHUM O BAXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W TPUMEHEHHH, a TaKKE€ O XUMHUECKHX PEaAKIUSIX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs AomoHsAeTcs B Kypcax 10 u 11 xknaccoB anemMeHTamu



COJICp)KaHMs, MMCIOIIMMU KYJbTYPOJIOTHYECKUA M MPUKIATHON Xapakrep. ITU
3HaHUS CMOCOOCTBYIOT TMOHMUMAHUIO B3aHMMOCBS3M XHMHH C APYTMMH HayKaMH,
PAcKpBIBAIOT €€ POJib B MO3HABATEIBHOW M MPAKTUYECKOW NESITETbHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKCHHS K MPOIICCCY TBOPUECTBA B 00JIACTH TCOPUU U
MPAKTUYCCKUX TPWIOKCHUNA XUMHUHU, MOMOTAIOT BBIITYCKHUKY OPHUCHTHPOBATHCS B
OOIIIECTBEHHO W JHUYHOCTHO 3HAYMMBIX mpoOJemMax, CBS3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIIMBATh MH(POPMAIIUIO W MTPUMEHSATH €€ JJIs MOTOJHEHNS 3HAHUMH,
pelienusi MHTEJUIEKTYaIbHBIX U 3KCIEPUMEHTANBHBIX MCCIEA0BAaTeIbCKUX 3a1ad. B
IICJIOM COJICpXKAHUE YYEOHOro TmpeaMmeTa «XHUMHUs JaHHOTO YPOBHS H3YUYCHHUS
OPHUCHTHUPOBaHO Ha (GOpPMUpOBAHUEC Yy OOYYAIOIIUXCS MHUPOBO33PEHUYCCKON OCHOBBI
UIsE  moHuMaHus  (QUIocoCKUX WAEH, TaKMX KakK: MaTepuaabHOe EIUHCTBO
HEOPTraHWYECKOIO U OPraHUYeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB HX
COCTaBOM M CTPOCHHUEM, IMO3HABACMOCTH MPUPOIHBIX SIBJICHUI MyTEM SKCIICPUMEHTA
W pCHICHUS TPOTHBOPCYMN MCEKIY HOBBIMU (aKTaMU H TCOPECTUUYCCKUMHU
MPCANIOCHUIKAMU, OCO3HAHUE PO XMMHH B PCHICHUM AKOJIOTHYCCKUX TpodiieMm, a
TakKe MpodneM cOepekeHUs PHEPTeTUYECKUX PECypCOB, CBHIPBS, CO3AAHMS HOBBIX
TEXHOJIOTUHA U MaTEPHUAJIOB.

B mane pemeHus 3a7ad BOCIUTAHUS, Pa3BUTUS M COIUAIM3AIINAA
OOy4aroniuxcsi MPUHATHIC MPOTrPAMMOM 1O XUMHH TIOJAXOJBI K ONPEICICHUIO
COAEpKaHUsT M  TOCTPOCHMsI TpeaAMeTa IMPeayCMaTpUBalOT  (OPMHUPOBAHKE
YHHUBEPCATBHBIX yUeOHBIX NEHCTBUH, UMEIOMMX 0a30BOE 3HAYCHHE JJIS Pa3TUYHBIX
BUJIOB JEATENBLHOCTU: pElIeHUusT nOpoOieM, TMOucKa, aHaiu3a Hu 00padoTKU
uHdopmaIuy, HCOOXOAMMBIX [UUIi TNPUOOPCTCHUS OIBITAa MPAKTUYCCKOW U
HCCJIEIOBATCIIHCKON JCATCILHOCTH, 3aHUMAIOIICH BaKHOEC MECTO B TIO3HAHUH XUMUHU.

B mnpaxkTHke mpenonaBaHWs XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHEro oOlero o0pa3oBaHUsl, MIPU OMPEICICHUN
COJICPKATCIIPHON  XapaKTCPUCTHKW IICJICH M3Y4YCHHUS TIPCIAMCTAa HANPAaBICHUCM
IEPBOCTCIECHHON 3HAYMMOCTH TPAJAWLMOHHO HpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYCCKON HAayKM Kak O0JIacTH COBPECMCHHOTO CCTCCTBO3HAHUS, IMPAKTHUCCKOM
JEeSITEJIbHOCTH YeIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJUYECKOW TOYKM 3pPEHHMS TaKOW MOAXOA K ONPEACNICHUIO LeNeil W3ydeHus
MPCAMETA SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO MaHHOW TOYKE 3PCHHS TJABHBIMHU IICJSIMU HM3YyYCHHS TIpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsITOTCA:

e ¢opMupoBaHHE  CHUCTEMbl  XHUMHYECKMX  3HAHMA  Kak  BaxHeHien
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHpPA, B OCHOBE KOTOPOWU
JeXKaT KIIOUEBBIE TOHATHA, (YH/IAMEHTAIbHBIE 3aKOHBI M TCOPUU XUMHHU,
OCBOCHHE $S3bIKA HAyKW, YCBOGHHE M TOHUMAaHHE CYITHOCTH JOCTYITHBIX
0000I1IeHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH X
Pa3BUTHUS U CTAHOBJICHHUS;



o (opMHpPOBAHHE W PA3BUTUC NPEACTABICHUNH O HAYYHBIX METONAX I[MO3HAHUSA
BELIECTB U XUMHUYECKUX PEAKLNNA, HEOOXOAUMBIX ISl IPHOOPETEeHUsT YMEHUNA
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO
B IIPHpPOJIC, B IPAKTHUCCKOI U TOBCETHEBHOMN JKU3HU;

e Ppa3BUTHC YMCHHUHN U CHOCOOOB NCATCIBHOCTH, CBS3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM  XUMHUYECKOTO  JIKCINEPHMEHTa, COONIONEHHEM  IPaBUI
0€30MacHoro o0pamnieHus ¢ BeIeCTBAMH.

Hapsimy ¢ 3TuM, cofiepkaTelbHass XapaKTepHCTUKA Iesiel M 3adad H3YUCHHS
npeaMeTa B MpoTrpamMMe 10 XUMUK YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C
HOBBIMU TPUOPUTETAMU B CHCTEME CpeaHero ooduiero ooOpazoanus. CeroaHs B
MPETNOIaBaHUK XMMHH B OOJBINEH CTENneHn OTAAETCS MPEANOUTEHUE MPAKTHUIECKOU
KOMITOHCHTE COJIepyKaHUsl OOYUCHHUSI, OPHCHTHPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA
o0mieco0pa3oBaTebHOM  OpraHW3alMM, BIIAJICIONICTO HE HAOOpPOM 3HaHWUM, a
(GYyHKIMOHATIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMM W YMCHHSIMH aKTHBHOTO
MOJIYYCHUSI 3HAHWM W TNPUMCHECHHWS WX B PEaJbHOW JKM3HU JUISI PEIICHUS
MPAKTUYECKAX 3a]1a4.

B cBs3u ¢ 3THM NIpW U3YYCHUH MPEAMETa « XUMUS» JTOMHUHUPYIONICC 3HAUCHUC
MPUOOPETAIOT TAKKE 11CITH U 337291, KaK:

amanTamnus O0Yy4arolUXCsl K YCIIOBHSM JUHAMHUYHO pPa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  WHTCIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHNI0, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHSITHIO TPaMOTHBIX
PEIICHUM B KOHKPCTHBIX >KH3HCHHBIX CHUTYaIUSX, CBA3AHHBIX C BCIICCTBAMHU M HUX
MIPUMCHCHUCM;

dbopmupoBaHue y  OOydYalOLIMXCA  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMITCTCHIINI), HWMEIOINX VHUBEPCAIbHOE 3HAUYCHUE IS PAa3JUYHBIX BHUJIOB
JICSATEILHOCTH: PCIICHUSA IMPOOJICM, IIOWCKA, aHaiu3a ¥ o0paboTKu WHGpOpMAIH,
HCOOXOMMBIX JIJIsI IPUOOPETEHUS OIBITA JACATCIBHOCTH, KOTOpasi 3aHUMACT BAKHOC
MCCTO B TO3HAHMM XWUMHWH, a TaKXKe JUISI OICHKH C TO3WIUH DKOJIOTHYCCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMHUYECKUX MPOIECCOB HA OPTaHU3M
qJesoOBeKa U PUPOIHYIO CPENY;

Pa3BUTHC I[103HABATCIIBHBIX MHTCPCCOB, HMHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 0OyJaronuXcsi: CIIOCOOHOCTH CaMOCTOSITCIIBHO TPHOOPETATh HOBBIC
3HAHHS 10 XUMHUHM B COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMMU, MCTIOJIB30BAThH
COBpEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHU IS MOUCKA W aHanu3a yduyeOHOW u
HAyYHO-TIOMYJIIPHON HH(DOPMAITUH XUMHYIECKOTO COJICPKaHUS;

(dbopMHpOBaHUE W PA3BUTHE Y OOYUYaIOIIMXCS ACCOIMHATHBHOTO M JOTHYECKOTO
MBIIUICHUS, HAOIIOJaTENbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWH U TPOBEJCHUU XUMHUUYECKOTO
DKCIIEPUMEHTA;



BOCHHTaHHE y oOydawlmuxcs  yOSKIEHHOCTH B T'yMAaHHCTUYECKOM
HalpaBJICHHOCTH XWUMHUHW, €€ BaXXHOW pOJIM B PEHICHUH TIOOAIBHBIX MPOOIIeM
palMoOHANBHOTO MPUPOAOIOIB30BAHMSI, MOMOJHEHUS IHEPTETHUYECKUX PECYPCOB U
COXpAaHCHHUS IPHUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUS K MPHUPOAEC U CBOEMY 3JIOpPOBBIO, a TaKkke NPHOOPETCHUS OIIbITa
WCIIOJIB30BAHUS IIONYYSHHBIX 3HAHWH U1 TPUHATAS TPAMOTHBIX pEIIeHUN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMHUYCCKUMH SBJICHUSIMH.

B yueOnoM mmane cpeanero oOmiero oOpa3oBanus Y4yeOHBIM mOpeaMeT
«XUMHS», W3ydaeMblii Ha 0a30BOM YpOBHE, SIBIACTCA OOS3aTCIBHBIM YUCOHBIM
IIPESIMETOM.

OO011ee 4KciIo YacoB, OTBEAEHHBIX JUIS M3yYEHUd XUMHH, HA 0a30BOM YpOBHE
cpennero obmero odpazoBanus, coctaBiser 68 dacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kitacce — 34 gaca (1 yac B Heero).



COJAEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHM4ecKOM XHMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIY4YEHUM HOBBIX BELIECTB M MaTepuanoB. Teopusi CTPOEHUS OpraHUYEeCKUX
coenmuHeHuid A. M. bytiepoBa, e€ ocHOBHBIC MoJIoKeHUS. CTPYKTypHBIC (POPMYIIBI
OpraHUYecKuX BellecTB. ['omomnorus, nsomMepus. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEIMHEHUAX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kmaccudukanmu opraHmdeckux BemiecTB. Homenkmnarypa
OpTaHUYECKUX COCJUHEHHM (cUcTeMmaTHdeckas) W TPUBHAIbHbIC HA3BaHUSA
BAXXHECHIIUX [IPEACTABUTEIICH KIIACCOB OPraHUYCCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHUS BEUIECTB M HX [PEBpalllCHUI:
O3HAKOMJIEHUE C 00pa3aMu OpraHUYEeCKUX BEIIECTB U MaTepuaniamMHu Ha X OCHOBE,
MOJAEJIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHUE W ONHUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB 110 IIPEBPAILCHUID OPraHUYECKUX BELIECTB IIPHU
HarpeBaHuy (IUIaBJICHUE, OOYTIIMBAHKUC U TOPCHUC).

YraeBoaopoasl

AJIKaHbBI: COCTaB M CTPOEHWE, TOMOJIOTMUYECKMH pAx. Meran u 3TaH —
NpOCTEeHIINE MPEICTABUTENN AJKAaHOB: (PU3NYECKHEe W XHWMHYECKHE CBOMCTBA
(pcakuu 3aMCIICHWA W TOPCHHUS), HAXOXKJCHHUC B IMPUPOJC, IOIYUYCHHUC U
IIPUMCHEHMUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUUECKUNA PsA. ODTWUIEH M TNPONUIIEH —
NpOCTEHIINE MPEACTABUTENN AJIKEHOB: (PU3NYECKHUEe U XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApaTallid, OKUCJICHUS U
HOJIMMEPU3ALIUH ), IOJYYCHUE U IPUMEHCHHUE.

Ankanuensl: OyramucH-1,3 m MerunOyrtamueH-1,3: cTpocHue, BaXHCHIIHNC
XUMHUYECKHE CBOMCTBa (peakuusi mnonumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUSA, TOMOJIOTHYCCKUHN PsAJl. ATICTHIICH —
MPOCTCUITUN  TNPEICTABUTENh AJIKWHOB. COCTaB, CTPOCHHE, (UBMYECKHE H
XUMHUYECKUE CBOWCTBA (peakUUM TUJIPUPOBAHMS, TaJOTCHUPOBAHUSA, TUApaTalliy,
rOpeHus ), MOJIy4eHUe U IPUMEHECHHUE.

Apenbl. beH3om: cocraB, cTpoeHue, (PU3MYECKHe M XHUMHUYECKHE CBOWCTBA
(peakuuy TajJOre€HUPOBAHUSA W HUTPOBAHUA), MOJIYYEHHE W NpUMEHEHUE. oryon:
cocmas, cmpoenue, usuyeckue U XuMuieckue ceoucmsa (Peakyuu 2ai02eHupo8anus



U HUMpOGaHus), noayuenue u npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHuecKas
CBSI3b MEXY YIJI€BOJOPOAAMH, PUHAIICKAIIIUMA K Pa3IMUHbIM KIIacCaM.

IIpuponHsle MCTOYHMKH YraeBoAOpoAOB. IlpupoaHblii Ta3 U NOMyTHbIE
HedTaupie rTazpl. HedTs u e€ mpoucxoxaenue. Crocobsl mepepaboTku HedTH:
IEPETOHKA, KPEKUHT (TEpPMHUYCCKUN, KaTaIUTUYECKUil), mnuposu3. [IpomykTsl
nepepaboTkn HedTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. Kamenusbii
YTOJIb U POAYKTHI €r0 MepepadboTKU.

OKCTepUMEHTABHBIE METOABl HW3YYEHHsS BEIIEeCTB W WX IMPEBpaIlCHUN:
O3HaKOMJICHHUE ¢ 00pa3laMy IUIACTMAcC, KayuyyKoB M pe3HuHbl, KoyuleKuu «Hed1e» u
«Yroap», MOJCIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaIOTCHONPON3BOJHBIX,
NpOBEJEHNE MPAKTUIECKON paboThl: MOJyUYeHHE 3TUIECHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

BhluncnieHuss 10  ypaBHEHHIO XHUMHUYECKOM peaknuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOI'O BCLICCTBA WJIM IIPOAYKTa PECAKLMM 10 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BELIECTB HJIM IIPOJLYKTOB PEAKIIIH ).

Kuciopoacoaep:kamue opraHuyeckue coeIMHeHUs

[IpenenpHble  OQHOATOMHBIE CIHUPTBI. METaHOJ M OSTAHOJN: CTPOEHHE,
¢uznyeckue W XHMMHYECKHE CBOMCTBA (peakuWd C aKTUBHBIMH METaJUIAMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), [PUMEHEHHE. BoJOpojiHBIE CBS3HM  MEKAY
MOJIEKYJIaMHU CIUPTOB. [[elicTBHE METAHOJIA U ATAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHoOroaToMHbIe CIIUPTHI. DTHJICHIJIMKOJIb U TJIULEPHUH: CTPOCHUE, (PU3NUECKHE
M XUMHYECKHME CBOMCTBa (B3aMMOAEHCTBHE CO IIECJOYHBIMH  METaJlJIaMH,
KAYECTBEHHAs] PpEaKkUus Ha MHOIOaTOMHbIC CHUPThI). JlelicTBHE HaA OpraHu3M
gyenoBeka. [IpuMenenne rmuuepusa U 9TUIICHTJIMKOIIS.

deHol:  CTPOCHUE MOJEKYJIbl, (PU3UYECKHME U XUMHUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ilpumenenue gpenona.

Anpaerunpl 1 kemonvl. PopMabIeTH, alleTANBICTU: CTPOCHUE, (PU3UUECCKHE
U XMMHYECKHE CBOWCTBA (pEakUUU OKUCICHUS M BOCCTAHOBJICHUS, Ka4ECTBEHHBIC
peakUnH), NOJIyYCHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TpEAENIbHbIE KapOOHOBbIE KUCIOTh. MypaBbiHasi U yKCycHas
KHCJIOTBI: CTpO€HUE, (PU3MUYECKHME W XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOLIME IS
KJ1acca KHCJIOT, peakuus dTepruduKanum), HoJydyeHue u npumeHenune. CreapuHoBas u
OJIEMHOBAsI KUCJIOThl KAaK IIPEICTABUTEIM BBICIIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIEE JIEUCTBHE.

CrnosxHble 3pUpBl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['HAPOAN3 CIHOKHBIX
abupoB. Kupel. ['maponus xupoB. [Ipumenenue »xupoB. buosornueckas poib

KUPOB.
VYrneBoabl: cOCTaB, Kinaccu(UKalus yriaeBoaoB (MOHO-, AU- U MONUCAXAPUIBI).
['moko3a — MpoOCTEHIIMK MOHOCAXapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,

dbusnyeckue U XMMUYECKHE CBOWCTBA (B3auMoJiecTBUE ¢ TuapokcugoMm Meau(ll),
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OKHCJICHUE aMMHUAa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBICHUE, OpOKCHUE
TJIIOKO3bl), HAaXOXKICHWE B NPUPOJAC, NPUMEHEHUE, OHOJOTHYEecKas pOJib.
dotocunte3. OpyKTo3a KaK U30MEP TIIIOKO3BI.

Kpaxman u memwmono3a Kak NpUpPOAHbIE NOIUMEpPBL. CTpPOCHHE KpaxMmalla U
newonos3spl.  duznueckue W XMMHUYCCKME CBOMCTBAa KpaxMmana (THIpOJIU3,
KaueCTBEHHAs PEAKIUsI C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHMsI BEIIECTB M WX MPEBpAILCHUIL:
MpoBeJeHNue, HaOMIOJEHUEe W ONUCAHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUCCTBCHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHC JTaHOJA
okcugom Meau(ll)), MHOTOaTOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIICPUHA C
rugpokcugom meau(ll)), anbaerugoB (OKuUCIEHHE aMMHA4YHbBIM PACTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wmeau(Il), B3aumomelcTBHE Kpaxmana C HOJIOM),
MIPOBE/ICHUE MPAKTUUCCKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuyérHrblc 3amaun.

BoluucieHuss 1Mo ypaBHCHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO HM3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIUN ).

A30TCojiepKalliue OPraHUYECKUE COCIMHEHUSL.

AMMHOKHUCJIOTH KaKk aM(OTCpHbIC OpraHUYecKUe coenauHeHus. DPU3HUCCKUC H
XUMHUUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha NpuMepe INHIMHA). buosiorudeckoe
3HAYEHUE aMUHOKUCTOT. TlenTuan.

benkn kak TPUPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBruuHas,
BTOPHYHAsT W TPCTUYHAS CTPYKTypa OCiKoB. XUMHUYECKUC CBOWCTBA OCIKOB:
THIPOJIN3, JICHATYPAIHSl, KAYCCTBCHHBIC PCAKITMK HA OCIIKU.

OKCIepUMEHTAIbHBIE METOJbl H3YUEHUS BEHIECTB W UX MpeBpallicHUN:
HaOJII0JICHUE U OINMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: JICHATypauus OCNKOB MHpH
HarpeBaHWM, IIBCTHBIC PCAKIINH OCIIKOB.

BbICOKOMOJICKYJISIPHBIC COCTUHCHUS

OCHOBHbBIC TIOHSTHUS XHMHHU BBICOKOMOJICKYJISIPHBIX COEIMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb MOJIUMEpPU3AIUU, CPEAHSIs MOJIEKYJsIpHasl
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAVUHEHUN —
HOJIMMEPU3ALUS U TTOJIMKOH/CHCALIHSL.

OKCIICpUMEHTAJIbHBIE METOJbl HM3Y4YEHHsI BEIIECTB M HUX IPEBPAILCHUI:
O3HAKOMJIEHUE C Oo0pasliaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBA3H.

Peanuzanust MexnpeaAMETHbIX CBA3EH MPU U3yYCHUH OpraHndeckoil xumuu B 10
KJIACCE OCYMISCTBIISIETCS Uepe3 HCIMOJBb30BAHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATUM, SBISIONIUXCS CUCTEMHBIMHU IS OT/ACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYUHOTO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHA: SIBJICHME, HAy4HBIH (haKT, THIOTE3a,
3aKOH, TEOpHs, aHAIN3, CHHTE3, KIacCHU(UKAIUsA, NEPUOJUIHOCTh, HAOMIOACHUE,
M3MEPEHHE, SKCIICPUMEHT, MOJICITUPOBAHHE.

®dusmka: MaTtepus, OHEprus, Macca, aToM, DJEKTPOH, MOJICKyJa,
SHEPreTHUECKUN YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHUE BEITICCTBA,
(br3MYeCcKUe BETMYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buosorusi: kierka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me,
dboTocuHTE3, OHOJOTHYECKH AaKTUBHBIC BemiecTBa (OCNKH, YIJIEBOIBI, JKHPHI,
(hepMEHTHI).

['eorpadusa: MHHEpasbl, TOPHBIC TIOPOJIBI, TOJIE3HBIC HCKOMAacMble, TOILIHBO,
pecypchl.

TexHonmorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAITHOHAILHOTO TTUTAHUS, MOIOTIIHE
CpeICcTBa, JICKAPCTBCHHBIC W  KOCMCTHUSCKHE IIpemapaTsl, MaTepuaibl U3
HUCKYCCTBCHHBIX M1 CHHTCTHYCCKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMHUSA

Teopernyeckue 0CHOBbI XUMUH

Xumudeckuit 35eMeHT. AtoM. Sipo aroma, U30TOIBI. DJIEKTPOHHAS 000JI09KA.
DHepreTuyeckue ypoBHU, MOJYPOBHU. ATOMHBIE opOUTad, S-, p-, d- SIEMEHTHI.
Oco0OeHHOCTH pachpeeseHUs] 3JIEKTPOHOB MO OpOUTalsiM B aTOMax 3JIEMEHTOB
MICPBBIX YETHIPEX MEPHOI0B. DIICKTPOHHAS KOH(PUTYypaIHsi aTOMOB.

[Tepuoauueckuii 3akoH U lleproanyeckas cucTeMa XUMHUYCCKUX 3JIEMEHTOB /I,
. Mengaeneea. CBsi3b NEPUOAUYECKOTO 3akOoHa H I[lepuoaMYECKON CHUCTEMBI
XxuMHueckux dyeMeHTOB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHUUYECKHX JJIEMEHTOB U
00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEHICCTB I10 TPYIITIaM U NCprUoaaM. 3HAUYCHUC
NEPUOIUYECCKOTO 3aKOHA B PA3BUTHU HAYKH.

Crtpoenne BemiecTBa. XUMHUYECKass CBsI3b. BHABI XWMHWYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W IOJIApHAasl, WOHHAS, MeTajuinueckas). MexaHU3MbI
o0pa30BaHUsl KOBAJICHTHOM XWMHUYCCKOH CBsi3m  (OOMCHHBIH ¥ JIOHOPHO-
akuenTopHslil). BogopoaHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATUOHBI U AHUOHBI.

BeniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH MOCTOSTHCTBA
COCTaBa BEUIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTH CBOMCTBA
BEIIECTB OT TUNA KPUCTAJUIMYECKON PEIIETKMU.

[TonsTne 0 nucnepcHeBIX cHUcTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10711 BEHIECTBA B pACTBOPE.
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Knaccuduxanus HEOPTaHUYECKUX COCTMHEHU. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHueckass CBsI3b HEOPraHMYECKUX BEIIECTB,
MPUHAMJICKAIUX K PA3TUUHBIM KJIACCaM.

Xumuueckass — peaknus.  Kmaccudukamus ~— XMMHUYECKMX — peakiuii B
HEOPTaHUYECKON U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIECHUS YHEPTUU [TPA XUMUYECKUX PEAKLUX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuunbix (aktopoB. OOpaTuMbie
peakuun. XUMHYECKOEe paBHOBecue. DaxkTophl, BIMAIOIIMEC HA COCTOSHHUE
Xxumudeckoro papHosecus. [Ipunnun Jle Hlartense.

DnexTponutuyeckas nucconuais. CuibHble U ciabbie AekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAS, HEUTPAJIbHASA, [LICJIOYHASL.

OKUCAUTETHLHO-BOCCTAHOBUTENIBHBIE PEAKIUU.

DKCIIEpUMEHTAIBHBIE METOJBl H3YYEHHS BEIIECTB M WX NPEBpaIlCHUMN:
neMoHcTpanusi Tabsmn «llepuomnueckas cucteMa xuMuueckux anemeHTtoB /[ WM.
MenzeneeBay, HU3ydCHUC MOJACIICH KPHUCTAUIMYECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCAHWE JEMOHCTPAIIMOHHBIX M JTa0OPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCH]IA
BOJIOPOJA B MPUCYTCTBUM KAaTaau3aTopa, OMPEACIICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIIBHOTO HH/IMKATOPA, PCAKIIMM HOHHOTO OOMCHA), MPOBCIICHUC
MPAKTUYICCKON paboThl «BiusiHue paznudHbix (HakTOpoOB HA CKOPOCTH XHUMHYCCKOU
PEaAKLIHUMNY.

PacuétHblie 3anaumn.

PacuéTtel 1O  ypaBHEHHSIM XUMHUYECKHX  PEaKUUi, B TOM  YHCIIE
TEPMOXUMUUYECKUE PACUEThI, PACYEThI C MCIIOJIB30BAHUEM IIOHATUS «MaccoBas JOJisi
BEILICCTBAY.

Heoprauunvyeckas xumus

Hewmetamibl. [lonoxenne Hemetamnos B [lepuoanueckoi cucTeMe XUMHUYECKHX
aemenToB JI. M. MenpenceBa u 0COOCHHOCTH CTpOCHHA aToMoB. Duznueckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAILIOB (HAa IPUMEpPE KUCIOPONA, CEPHI,
dhocdopa u yriaepona).

XUMUYECKUE CBOMCTBA BAXXHEWIIMX HEMETAUIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbocdopa, yriepoaa 1 KpeMHHUSI) U UX COCTUHEHUI (OKCHIOB, KUCIOPOICOAEpKAIINX
KHCJIOT, BOJIOPOJHBIX COCITMHCHUN ).

[IpuMeHeHNE BaXKHEHUIIINX HEMETAIUIOB U UX COCAUHCHUH.

Meramnsl. [lonoxenue meramnos B [lepuoguueckodl cUCTEME XUMHYECKUX
anemeHTOB JI. M. Menneneera. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTawioB. O6mue ¢usndeckue cBoiicTBa MeTauioB. CIIaBbl METaJJIOB.
DNEeKTPOXUMHUUYECKUN Pl HAMIPSYKEHUN METAJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPUH, KalWuM, KalabIlUM,
MarHui, aTlFOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTMHEHUH.
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OO6mue crnocoObl MOJY4YCHUS METalIoB. [IpuMeHeHHEe METaUioB B OBITY H
TEXHHUKE.

OKCIEepUMEHTAIbLHBIE METOJbl HW3YYEHMs] BEIIECTB M WX MPEBPAILCHUIL:
HU3yUCHHE KOJUICKIMH «MeTalibl M CIUIaBB», 00pas3lioB HEMETAJIOB, PpCIICHUE
AKCIICPUMEHTAIBHBIX 33/a4, HaOMIoAcHHUE M ONHCaHHE JICMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHUIA aJIIOMUHHUS C pPacTBOPAMHU
KHUCJIOT U LIETI0YeH, KAUECTBEHHbBIE PEaKI[MK Ha KATUOHBLI METAJIOB).

Pacuétnnie 3amaun.

Pacuétpel Maccel BelllecTBa WM 00BEMa Ta30B IO HU3BECTHOMY KOJHUYCCTBY
BCIIICCTBA, Macce WIH OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPCAKIMH BEIICCTB,
pacu€Thl Macchl (00BbEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CIH OJTHO W3
BEIIECTB UMEET MPUMECH.

XHMHEA U KU3Hb

Poap XxuMun B 0OOCCIICUCHHMHM 3KOJIOTMYCCKOM, SHEPreTHYCCKOM U IHIICBOH
0C30I1aCHOCTH, Pa3BUTUHM MEIUIMHBL. IIOHATHE O HAy4YHBIX METOJAX IMO3HAHHUS
BEIIECTB U XUMHAYECKHUX PEAKLINM.

[IpencraBienuss 006 OOLIMX HAYYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO MOJYy4eHUs
BaKHCHIIINX BCIIICCTB.

YesloBeK B MHpPE BEMIECTB W MAaTCPUAIOB: BAXHEHIIUE CTPOUTECIIbHBIC
MaTE€PHUalbl, KOHCTPYKUHOHHBIE MAaTEPHUANbI, KPACKH, CTEKJIO, KEpAMHUKA, MATEPHUATIBI
JUISL DIICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUUECKUE U MUHEPATbHBIC YI00PEHUS.

XuMHS HW 3J0pPOBBE UEIIOBEKA: TMPABWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, npaBuiia 0€301aCHOTO MCIIOJIB30BAHUS IIPeHapaToB OBITOBON XWMHH B
IIOBCC/IHCBHOM KM3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzauus MeXnpeaMeTHBIX CBSI3€H MPU U3yYEeHUH OOIIEH M HEOpPraHUYECKOM
XuMUH B 11 Kjacce oCymecTBISCTCS 4epe3 UCIOIb30BAHUE KaK OOIINMX €CTCCTBEHHO-
HAy4YHBIX TIOHATHHA, TaK W [OHATHH, SABJIAIOMIMXCA CUCTEMHBIMU I OTIEJIbHBIX
NPEAMETOB €CTECTBCHHO-HAYYHOTO 1IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHBIE TOHSTHS: Hay4dHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CUHTE3, Kiaccu(puKalusa, MNEPUOJIUUYHOCTh, HAONIOJCHUE,
3KCIIEPUMEHT, MOJACITUPOBAHUE, U3MEPECHHUE, SIBJICHHUC.

dus3nKa: Marepusi, SHEPTUsi, Macca, aTOM, BJIEKTPOH, NPOTOH, HCHTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE€ COCTOSIHHE BENIeCTBa, (PU3NUECKUE BEJIMUUHBI U CAUHUIIBI UX
WU3MEpPEHUS, CKOPOCT.

buomorusi:  KieTka, OpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OpPTraHHU3ME.

['eorpadust: mMuHepayibl, TOPHbIE TOPO/IbI, MOJE3HBIE HCKOMAEMbIE, TOIUIURO,

pecypchl.
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TexHonorusA: XUMHYECKas IMPOMBINUJICHHOCTL, MCTAJUIYPTHA, IIPOHU3BOACTBO
CTPONUTCIIbHBIX MAaTCpHUaJIOB, CEJIBbCKOXO3SIMCTBEHHOE I[IPpOnU3BOACTBO, MHLOICBAsA
MPOMBIINIJIICHHOCTD, CbapMaI_IeBTI/I‘-IeCKaﬂ MPpOMBINIJIICHHOCTD, MMPpOU3BOACTBO
KOCMCTHUYCCKHX  IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA IIPOMBINIJIICHHOCTE, HAHOTCXHOJIOTHH.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMDbI
IO XUMHUU HA BA30OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K  pe3ylabTaTaM  OCBOCHHUSA
oOy4aronmMMucs MporpaMMm cpeAHero ofmiero oOpa3oBaHud — (JIMYHOCTHBIM,
METaNpeJIMETHBIM U NpeAMeTHbIM). HaydyHO-MEeTOAMYeCKOM  OCHOBOM ISt
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOSHUSI IPOTPAMM CPETHETO OOIIero
o0pa30oBaHuUsl SIBISICTCS CUCTEMHO-/ICATCIBHOCTHBIN MOAXO0.

B COOTBETCTBHM C CHCTEMHO-JACITENBHOCTHBIM IIOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJAbTATOB OCBOCHMS TpeaMeTa «XUMHS» Ha YpOBHE CPEIHETO
00111eT0 00pa30BaHusl BbIJICIEHBI CICAYIONIHE COCTABISIONIME:

OCO3HaHHE OOYYAIIIMMUCA POCCUMCKONW TIpaxIaHCKOM WIAECHTUYHOCTH —
IrOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIICHUIO;

HAJIM4MC MOTHBAIMH K O0Y4CHHIO;

L[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEW U MCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JICATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH ~YCTAHOBKAMHU, [PUCYIIUMU LEJIOCTHON
CUCTEME XUMHYCCKOTO 00Pa30BaHUs;

HaJIMYue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpbl U CHOCOOHOCTH CTAaBUTH
eI U CTPOUTH KU3HEHHBIE TJIaHBbI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHUSL lIpeaMeTa «XHUMUS» JAOCTUTAKOTCS B
CAMHCTBC YyYCOHOM W BOCIUTATCIBHOM JICITCIBHOCTH B  COOTBCTCTBHH C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujieajaMu pOCCUHUCKOTO IPakIaHCKOTO O0UIECTBA, MPUHITHIMU B OOIIECTBE HOPMaMU
W TpaBUJaMHU  TIOBEJEHHS, CHOCOOCTBYIOIIMMHU TpolieccaM  CaMOIO3HaHUS,
CaMOpa3BUTHUS U HPABCTBCHHOTO CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCA.

JInyHOCTHBIE  pe3ylibTaTbl OCBOCHUS  HpeAMETa «XHMHS»  OTpa)KaroT
c(hOPMUPOBAHHOCTh OMbBITA TIO3HABATEIBLHOW U TIPAKTUUECKON JEATEIbHOCTH
oOyyarommxcsl Mo peanr3aliyd MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMCIIE B
YacTH:

1) rpaskaIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS O0YyYarONMMHUCA CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABIICHUS] O COIMAJIBHBIX HOpPMax U TMpaBUiaX MEXIUIYHOCTHBIX
OTHOIIICHHUH B KOJJICKTUBE;
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TOTOBHOCTH K COBMECTHOH TBOPUYCCKON JEATCIBHOCTH MPHU CO3JAHUU yUCOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX U MO3HABATENbHbBIX 33/a4, BHIMOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB;

COCOOHOCTH MMOHWUMATh M TPUHUMATh MOTHBBI, HaMEpEHUS, JIOTUKYy U
apryMEHTHI IPYTUX NPY aHATU3E PA3IUYHBIX BUJOB YUCOHOM JIEATEIRHOCTH;

2) NIATPUOTHYECKOTO BOCITUTAHMS:

LEHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY U HAYYHOMY HACIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXXCHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TCOPUM U MPAKTUUCCKOTO
MIPUMCHCHUSL XUMHH, OCO3HAHUSA TOTO, YTO JOCTHKCHHS HAyKH €CThb PE3YJIbTaT
JUIUTENbHBIX ~ HAOMIOAEHUN,  KPOMOTIMBLIX  3KCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYyAa YYEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTHBOB B IOJYYCHUH H MOCIEIYIONIEM AHAIU3E
nH(OPMAIUU O MEPEAOBBIX JIOCTUKCHUSIX COBPECMCHHON OTCUCCTBCHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAEHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallMH, CB3aHHBIE C XMMUYECKUMH SIBJICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOpPaJbHO-HPABCTBECHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJCHHE U TMOCTYNKHM CBOMX TOBapHUIIEH ¢
MO3UIIMN HPABCTBEHHBIX M TMPABOBHIX HOPM W OCO3HAHUE TOCJIEACTBUU HTUX
MOCTYNKOB;

4) gpopMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHA UEHHOCTEH 370poBoro U  Oe3omacHoro oOpa3za  KH3HH,
HEOOXOAMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmio/icHUs TpaBwi 0e30macHOr0 oOpamicHusi C BCIICCTBAMH B OBITY,
IIOBCEHECBHOM KU3HU U B TPYAOBOM ACATECIBHOCTH;

IIOHUMAHUSl  LIEHHOCTH [PaBWI  HHJUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro NMOBEICHUS B CUTYaLUsIX, YTPOKAIOIINUX 30POBBIO U KU3HH JIFOICH;

OCO3HAHUS TOCIEICTBHUI U HEMPUATHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYPCHUS );

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIET0BATENHCKON
NEATETLHOCTH, 00IIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U IPYTUX BUAAX JEATEILHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTHUECKUX 3a71a4 COIUAIBHOU
HaIpPaBJICHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

HHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQECCUi PazIuIHOrO POja, B TOM
YuUCJIe HA OCHOBE MPUMEHEHHUS MTPEMETHBIX 3HaHUH TI0 XUMUH;

YBOXEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYA0BOU /EeSITENHHOCTH;
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FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY  UHJUBHAYaJIbHOH  TPAacKTOPUU
oOpazoBanusi, Oyaymieit npodeccnn U peanu3anu COOCTBEHHBIX )KU3HEHHBIX INIAHOB
C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEM K XHMHH, HWHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUECKU 11€J1€CO00pa3HOro OTHOIIEHUS K MPUPOAE, KaK HUCTOYHUKY
CYLLECTBOBAHMS KM3HU Ha 3eMIIE;

MOHUMAaHUS TNO0ANBHOTO XapakTepa JKOJOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMHYECKHUX IIPOIIECCOB HA COCTOSIHUE IIPUPOJIHON U COIUAIIBHON CPEIBI;

OCO3HAHUS HEOOXOIMMOCTH MCTIOIB30BAHUS TOCTHKCHUN XUMUU IS PEIICHUS
BOMPOCOB PALMOHATIBHOTO MPUPOIOIIOIB30BAHHUS;

AKTUBHOI'O HENMPHUATHUS TEUCTBUN, TPUHOCAIIUX BPEI OKPYKAIOIEW TPUPOIHON
cpelle, YMEHUS IPOTHO3UPOBATh HEOJIATOMPHUATHBIC 3KOJIOTHUCCKUE TOCICIACTBUSA
NPEANPUHUMAEMBIX JICHCTBUM Y NIPEAOTBPAILATh UX;

HaJIMYUsl Pa3BUTOIO HKOJOIMUYECKOI'O MBIIUICHUS, SKOJOTHMUYECKON KYJIbTYpHI,
OMBITA ACATEIBHOCTH IKOJIOTUYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
MMH B MO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMATIBHON MPAKTUKE, CIOCOOHOCTH
¥ YMCHHS aKTUBHO ITPOTUBOCTOSITH UACOJIOTHH XeMO(poOUu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOU MPaKTHKH;

MOHMMAaHUSl CHEeUMPUKH XHUMUU KaKk HayKH, OCO3HaHHs €€ pojii B
dbopMHpPOBAaHUK PAIMOHAIBHOTO HAYYHOTO MBIIUJICHUS, CO3/JaHUHM I1IEJIOCTHOTO
MPCACTABICHUS 00 OKPYXAIOMIEM MHUpPE KaK O CIWHCTBEC NPHPOABI M YCIIOBCKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH M pPEIICHHW MPOOJIEM COXPaHEHUS
MPUPOJHOTO PABHOBECHS,

yOCKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHUH ISl COBPEMCHHOM IMBUIN3AIHH:
B ¢¢ TYMaHUCTUYCCKON HAMPABJICHHOCTH M BAXXHOW POJIM B CO3/IAHWHM HOBOUM 0a3bl
MaTCpPHAIBHOW KYJIbTYPBI, PCHICHUN TJIOOAIBHBIX IPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPEBOM, DJHEPreTHUYECKOM, TNUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUH MEJUIIMHBI, O0ECTIEUCHUUN YCIOBUHN YCIEIIHOrO TpyJa U
IKOJIOTUYCCKH KOM(POPTHOM KMU3HH KAXKIOTO WiCHA OOIICCTBA;

CCTECTBCHHO-HAYYHOM  TIPAaMOTHOCTH: TNIOHUMAHUS  CYIIHOCTH  METOJOB
MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIONbh30BATh
MOJIy4yaeMble 3HAHUS JIJIS aHaau3a U OOBACHEHHUS SIBICHUN OKPYXAIIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUI, YMEHUS JieJIaTh 0OOOCHOBAHHbBIC 3aKJIIOUECHHS Ha
OCHOBE HAay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IENBIO MOTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSATENILHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS TS
pelieHus NpooJieM B peabHbIX JKU3HEHHBIX CUTYAIUSX;

MHTEPECA K MO3HAHUIO U UCCIIENOBATEIBCKON IESITEIBHOCTH;
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FOTOBHOCTH U  CIOCOOHOCTM K  HEOpEephbIBHOMY  OOpa3oBaHHIO U
caMmo0o0pa30oBaHNi0, K aKTHBHOMY TMOJYYEHHIO HOBBIX 3HAHWM 110 XWUMHHU B
COOTBETCTBHH C KU3HCHHBIMH TTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pasiWyHbBIX cdepax mpodeccnoHanbHOU
NESATEILHOCTH.

METAINIPEIMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOEHHUS y4ueOHOro mnpeaMera «XHMHUS» Ha
YPOBHE CPEIHETO 00Iero 00pa3oBaHUs BKIOYAIOT:

3HAYMMBIE UL (opMupOBaHUs MHUPOBO33pEHUSA 00y4aromuxcs
MEXIUCLHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHEHUPUKY METOJOB I[TO3HAHMS,
HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIHUs, SIBICHUE,
IPOLECC, CUCTEMA, HAY4YHBIM (DaKT, NPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIIC0BAaHNE, HAOIIOACHUE, U3BMEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

VHUBEpCalbHbIe Yy4YeOHble NEHCTBHA (IMO3HABATENbHBIE, KOMMYHHUKATUBHBEIE,
pEryIsTUBHEIE), oOecnieurBaroliue (HopMUpoBaHHe (PYHKLIMOHAIBHONW I'PaMOTHOCTH
Y COLMAIBHON KOMIIETCHIIMK 00y4atoluXcs;

CIIOCOOHOCTH O0YYaIOIIMXCsl UCIOJIB30BATh OCBOCHHBIE MEXIMCIUILIMHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHMSI W YHUBEPCAJIbHBIC  Yy4YeOHbIE  JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MeranpenMeTHbIE  pe3yibTaThl  OTPAXAalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU [103HABATECIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBaanenue YHHMBEPCAJIbHBIMH yY4eOHBIMU MO3HABATECJIbLHBIMH
NEUCTBUSIMH:

1) 6a3oBble JIOrHYecKue JJeMCTBUA:

CaMOCTOATENBHO (POPMYIHPOBATh U aKTYaTU3UPOBATh NPOOIEMY, BCECTOPOHHE
¢€ paccMaTpuBaTh;

OLIPEAENIATh UENM JICATCIIBHOCTH, 3aJaBas [apaMeTpbl W KPUTEPHH HX
JOCTHKEHHSI, COOTHOCUTD PE3YNBTATHI AEATENBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

WCIOJIB30BaTh MPU OCBOEHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS —
BBICISITh XAPAKTEPHbIE NPH3HAKH IOHATHM M YCTaHABJIHMBATh WX B3aHMMOCBS3b,
UCIIONIb30BaTh COOTBETCTBYIOIINE MOHATHS A OObSICHEHUS OTACIbHBIX (DaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU JJIS KJIaCCU(PHUKAIIMU BEIIECTB U XUMHUYECKHX
peaxkuuy;

YCTaHAaBIMBAaTh  MPUYMHHO-CICJCTBEHHBIE  CBSI3U  MEXIYy  M3y4aeMbIMHU
SBJICHUSIMU;
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CTPOUTHh JIOTMUECKUE pacCyKICHUS (MHAYKTUBHBIE, JCIYKTUBHBIC, IIO
aHANOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX
SBIIEHUSX, POPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMCEHATh B IpOIlecce IO3HAHMs, UCIOIB3yEMble B XUMHUHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, IIPEOOPA3OBBIBATh MOJEIBHBIC MPEACTABICHUSI — XUMHYECKUN
3HAK (CUMBOJ) JIEMEHTA, XUMUYeCcKasd POopMyIIa, ypaBHEHHE XUMHUYECKON PEaKLINK —
OpU pelieHud Y4eOHBIX MMO3HABATENIbHBIX M TMPAKTUYECKUX 33adad, NPHUMEHSATDH
Ha3BaHHbIE MOJENbHbIC MPEACTABICHMS [JIs BBISBJICHUS XapaKTEPHBIX NPH3HAKOB
M3y4aeMbIX BEIIECCTB U XUMHUYECKHUX PEAKIHH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJETh OCHOBAaMM METOJOB HAYYHOrO IMO3HAHHUS BELIECTB M XMMHYECKHX
pEeaAKIHNi;

(opMyIHpOBATh LIETIH U 3a/1a4l UCCIIEJOBAHMs, UCIIOIb30BaTh IOCTABICHHBIC U
CaMOCTOSITEJIFHO C(POPMYJIMPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA [103HAHUS
M OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl 110 IPOBEPKE  IIPABHIILHOCTU
BBICKA3bIBAEMBIX CYKJIEHUN;

BJAJETh HABBIKAMH CaMOCTOSITEJIBHOIO TJIAHUPOBAaHUS M NPOBEICHUS
YUCHHYECKUX JKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOIIO/aTh 3a XOJO0M
Ipolecca, CaMOCTOATEIbHO IIPOTHO3UPOBATH €ro  pe3yiibTaTr, (OpMyJIHpOBaTh
000011IEeHNs] U BBIBOJABI OTHOCHTENIBHO AOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOJAEIaHHOM padoTe;

NpUOOpETaTh  OMNBIT  YYEHUYECKOM  WCCIEeIOBATENbCKOW M MPOEKTHOM
JESITEIIBHOCTH, IIPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIBHOMY IIOHCKY
METOJIOB PpELICHUS [PAKTUYECKUX 3a1ad, IPUMEHEHUIO pa3JIMYHbIX METOZOB
MO3HAHUS.

3) pa6ora ¢ unpopmanmeii:

OPHUCHTHPOBATbCS B  Pa3JIMYHBIX HCTOYHMKAX uHGpopManuu (Hay4yHO-
HOILYJISIPHAS JIUTEpaTypa XUMHUYECKOTO COJICPKaHUS, CIIPABOYHBIC II0COOHsI, PECYPCHI
WurepHera), aHanu3upoBaTh WHOOpPMAIMIO  PA3NUYHBIX  BHUJIOB ®  (HOpM
MPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENTPOTUBOPEYHBOCTD;

(dbopMyaMpoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHBIE METOJBI NPH TOHUCKE U
orbope wmHbOpPMAIIUH, HEOOXOAUMOM JIJIS  BBIIOJHCHUSA  y4eOHBIX  3a1ad
OIPEACIECHHOTO TUIIA;

MpuoOpeTaTh ONBIT  HCHONB30BaHUA UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENBHO BBIOUPATh ONTUMANIBHYIO (JOpMY Mpe/icTaBlIeHNU HUHPOpMaAIIUU
(cxemsl, rpauKH, AUarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KaYECTBE CPEACTBA MPHU paboTe C XUMUYECKON
nH(hopMalMen: NPUMEHSITh MEXKNpPeIMETHbIE ((DU3MYECKHE W MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, ()OPMYIIbI, a00pEBUATYPBI, HOMEHKIIATYPY;
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UCIIONB30BaTh M NpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HATJAAHOCTH.

OBiageHne YHHBEPCAJIbHBIMH KOMMYHHKATUBHBIMHU A€ CTBUAMM:

3aJ]JaBaTh BOIPOCH IO CYIIECTBY OOCYKJAeMOU TEeMbl B XOJ€ AUAJIOTa W/WIH
IUCKYCCHUH, BBICKA3bIBaTh UJICH, GOPMYIUPOBATH CBOH MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEAI0KEHHOM 3a/1a4H;

BLICTYNaTh C TMpe3eHTalMel pe3yabTaTOB MO3HABATENbHON NeATeIbHOCTH,
MOJyYEHHBIX CAMOCTOATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BHIMOTHEHUU
XMUMHYECKOTO 3KCIICPUMEHTA, NPAKTHUECKON pabOTBHl 1O HCCIENOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alliil yueOHOro IpoeKTa U (GOpMyIHUPOBATH BBIBOJBI 110
pe3yiabTaTaM MPOBENEHHBIX MCCIEAOBAHMN MYyTEM COTJIACOBAHMA TO3MIMIA B XOME
oOCyXJIeHHsI 1 0OMEHa MHEHHUSIMU.

OgByageHne YHHBEPCAJIBHBIMHU PeryasiTHBHBIMH JCHCTBHSIMH:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYLICCTBIIATH CBOKO I103HABATEIIBHYIO
JCSITEIIBHOCTD, OUpelessisi €€ LelM M 3ajadd, KOHTPOJIIMPOBaTb M 10 MEpE
HEOOXOAMMOCTH  KOPPEKTUPOBATH MPEMAJIara€Mblii  aqrOpuUTM JACHCTBUUA  TIpH
BBINIOJIHEHUH Y4YeOHBIX M MCCIENOBaTEIbCKUX 3ajJad, BbIOMpaTh Hauboisee
sbdexTUBHBI cOCOO0 WX peHCHUS ¢ y4ETOM IOJYyYCHUS HOBBIX 3HAHUHA O
BELIECTBAX U XUMUYECKUX PEAKLIUSX;

OCYILECTBISITh CAMOKOHTPOJIb CBOEH AESATEIbHOCTH Ha OCHOBE CaMOaHalu3a 1
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenmeTHBIE pe3ysIbTAThl OCBOCHUS Kypca «OpraHnnueckas XuMus» OTPaXKaroT:

chOPMHUPOBAHHOCTh  IPCACTABICHHMM O  XMMHUYCCKOM  COCTaBIIIOLICH
€CTECTBCHHO-HAYYHOU KapTHHBI MUPA, POJIM XUMHHU B MIO3HAHUH SBJICHUU IPUPOJBI,
B (OpPMHPOBAHWU MBINUICHUS H KYJbTYpbl JUYHOCTH, ¢¢ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOM ISl pElIeHUs] MPAKTHUUECKUX 3ajady M 3KOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3J0POBbIO U MIPUPOJTHOU Cpeie;

BJIAJICHUAC CUCTEMOM  XMMHYCCKMX  3HAHHH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAONINE TTOHATHS (XUMHYECKUH DJIEMEHT, aTOM, SJIEKTPOHHAsT 000I0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPUIIATEIBLHOCTh, XUMHYECKas CBS3b,
CTpykTypHas ¢dopMmyna (pa3BépHyTas U COKpalléHHas), MOJb, MOJSpHas Macca,
MOJISIpDHBIA  O0BEM, YIVIEPOAHBIA CKENeT, (YyHKIMOHANbHAS TpyIna, pajaukali,
W30MEPUsI, U30MEPBI, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOA U
a30TCOAEpKAIIME  COCIWHEHUsS, MOHOMEp, [MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE  COCIMHEHUSA); TEOPUM U 3aKOHBI (TEOpHUST CTPOCHHUS
opranuueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS] MacChl BEIIECTB);
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUH; MHPOBO33PCHUYCCKUC 3HAHUS,
JeXaIue B OCHOBE MOHWMAHUS IPUIUHHOCTH M CUCTEMHOCTH XUMHYCCKHUX SIBICHHM,
(haKTOJIOTHYECKHE CBEJACHUSI O CBOWMCTBAX, COCTaBE, MOJYYEHHHM W OE€30M1aCHOM
UCITOJIb30BAaHUU BAXHCHIIUX OPraHUYCCKUX BEIIECTB B OBITY U MPAKTHYCCKOM
JESATEIFHOCTH YEIOBCKA;

C(hOPMHUPOBAHHOCT, YMEHHWH BBISBIATh XapaKTePHBIE NPH3HAKH TOHATHMH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, WCIOJIL30BaTh COOTBETCTBYIOIIME MOHSITUSA TPHU
OMUCaHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEANHEHUI;

c(hOpMHUPOBAHHOCT, YMCHHH MCIOIB30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JIJIS
COCTABJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, cokpaniéHHoi) Gopmy
OpPTaHUYECKUX BEIIECTB M yPaBHEHUN XUMHUUYECKUX PEAKIMH, U3TOTABIMBATH MOJEIN
MOJIEKYJ OpPraHMYeCKHUX BEIIECTB IS WUIIOCTPAllMd WX XUMHYECKOTO U
MIPOCTPAHCTBCHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMCHUHN yCTaHAaBIMBATh MPHUHAUIC)KHOCTh HW3YYCHHBIX
OpraHMYCCKUX BCIICCTB II0 MX COCTaBy H CTPOCHUIO K ONPCIACICHHOMY
KJIacCy/Tpynne CcoeAUHEHU (yIrJIeBOJAOPOABI, KHUCIOPOA U  a30TCOAEpKallllie
COEIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEJUHEHMS), JlaBaTh WM Ha3BaHUS IO
cuctemarudeckoit HomeHkiatype (IUPAC), a Takke NpuBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTJICJIBHBIX OPraHWYCCKUX BCIICCTB (3THIICH, IIPOIMJICH, AalCTUIICH,
STUJICHTJIMKOIb, TJHLEpHUH, (GeHon, dopManbIeru, aneTanblAeru, MypaBbHHAsS
KHCJIOTA, YKCYCHAasl KUCJIOTa, OJIEMHOBAsl KUCIOTa, CTEapUHOBAsT KUCJOTA, TIFOKO3a,
bpyKTO3a, Kpaxmal, leJUTIJI03a, TITUIKH);

chOpPMHPOBAHHOCTh YMCHHS OIPCACIATh BHJBI XHMHYCCKOW CBSI3U B
OpPraHUYCCKUX COCAMHCHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TIPUMEHSTh TMOJOKECHUS TEOPUU CTPOSHUS
opranuueckux BeilecTB A. M. bytnepoBa s 0OBsICHEHUSI 3aBUCUMOCTH CBOMCTB
BCIIICCTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BCIIICCTB;

c(hOpMHPOBAHHOCTh YMCHHUI XapaKTCPU30BaTh COCTaB, CTPOCHHE, (HU3NUCCKUC
U XAMHYCCKHUC CBOMCTBA THUIWYHBIX INIPCICTABUTCIICH PA3JIMYHBIX  KJIACCOB
OpTaHUYECKUX BEILECTB (METaH, 3TaH, STUJIEH, MPOMUJIEH, alleTUIeH, OyTaauen-1,3,
MeTwi0yTagueH-1,3, OeH30J1, METaHOJ, 3TaHOJI, 3THUJICHIJIUKOb, TIUIEPUH, (HEHO,
areTaNb/ACTU, MypaBbUHASI M YKCYCHAasl KHUCJIOTBI, TJIFOKO3a, Kpaxmall, ICIUTI0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh TCHETHYCCKYIO CBSI3b MCXKIYy HUMU
YPaBHEHUSAMH COOTBETCTBYIOIIMX XHUMHUYECKUX pEaKIUH C HCIOIb30BaAHHEM
CTPYKTYPHBIX (OpMYT;

c(hOPMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh HCTOYHUKH YIJIEBOJOPOJAHOTO
ChIpbsi (HE(PTH, MPUPOMHBIN Ta3, YTOib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHICCKOE
MIPUMEHEHUE TTPOYKTOB IepepadOoTKH;

chOpPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHUS 10 XHUMHYECKAM
ypaBHEHUSIM (MacChl, 00bEMA, KOJUYECTBA MCXOJHOTO BENIECTBA WM MPOJYKTa
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peaKIMM MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJJHOTO U3 UCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUIU 00 OCHOBHBIX METOJIaxX
Hay4YHOTO TTO3HAHUS, UCIIOIb3YEMBIX B XUMHH IPU U3YUECHUN BEMIECTB U XUMHIECKUX
sBiicHUM (Habto/IcHUEe, U3MEPEHUE, IKCIICPUMEHT, MOJICTUPOBAHNE), HCIIOJIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl IPUHSTHUS PEIICHUH B KOHKPETHBIX dU3HEHHBIX
CUTYyalMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpPMHUPOBAHHOCTh, YMEHHH COOJIOATh TpaBWiIa TOJIL30BAHHUS XUMHUYECKOW
MOCY/IO W 1abOpaTOPHBIM OOOPY/IOBaHHUEM, a TaKKe IMpaBUia OOpalleHUs C
BCIICCTBAMH B COOTBETCTBHU C WHCTPYKIIUSIMU TIO BBIMIOJIHCHUIO JTAOOPATOPHBIX
XUMHUUYECKUX OMbITOB;

c(hOpMHUPOBAHHOCTh YMEHWUN TJIAHUPOBATH M  BBIMOJHAThL XUMHYECKUH
OKCIICPUMCHT (TIPEBpAIICHUS OPTaHUYCCKUX BEIIECTB IIPU HAarpeBaHUU, MOTyUCHUC
ATUJICHA U U3YYCHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH OPraHUYECKUX BEIICCTB,
JICHATypanus OCIIKOB ITPY HATPEBaHWH, I[BETHHIC PCAKIIMKA OCIIKOB) B COOTBCTCTBHUU C
MpaBUIaMu TEXHUKH 0€30MacHOCTH ITpU OOpAIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyAOBaHUEM, NPEICTABIATH PE3YNbTaThl XUMHUUYECKOIO SKCIIEpUMEHTa B (opMme
3allCH yPAaBHCHHUM COOTBETCTBYIOMIUX pPEAKIMi M (HOPMYyIUPOBATh BHIBOABI HA
OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHATU3UPOBATH XUMHYECKYHO
nHQOpMAIMIO, TMOJY4aeMYyH0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOM
nHpopmanuu, MHTEpHET U NpYrux);

chOpMHPOBAHHOCTH YMEHHUH cOOJII0IaTh 1IpaBuiia IKOJIOTHYECKHU
1EJIECOO0Pa3HOr0 IIOBEJACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEISX
COXpPAaHEHMS CBOErO 3J0POBbS M OKPYXKAOIIEH TNPUPOAHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBHUS Ha S>KMBBIE OPTaHWU3Mbl OMNPEAENEHHBIX OPraHUYEeCKUX
BCILICCTB, IMOHHMMAas cMbIcH mokaszarteins IIJK, MmoscHATP Ha mpHMEpax CIIOCOOBI
YMEHBILICHUS U [IPEAOTBPAIICHUS UX BPEIHOI'O BO3/ICICTBHS HA OPraHW3M YEJIOBEKA,

JUIsi OOYYarONIMXCsl C OTPaHUYCHHBIMA BO3MOKHOCTSIMH 37I0POBBS: YMCHHUC
MPUMEHAThL 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX T[MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL  CICHBIX H  CIA0OBUIANIMX OOYYArONIMXCS: YMCHHC HCIIOJIb30BaTh
peiabeHO-TOUCHHYIO cHucTeMy oOo3HaucHmi JI. bpaims mig 3ammcn XUMHYCCKHX

dbopmyi.

11 KJIACC
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[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O0IIas U HeoOpraHU4ecKas X UMUS
OTPAXKAOT:

c(hOpMHUPOBAHHOCTh  MPEJACTABICHUI: O  XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHONW KapTHUHBI MHUPA, POJIM XUMHUH B MTO3HAHUU SIBIICHUU MPHUPOIHI,
B (QOPMUPOBAHUM MBIMUICHUS M KYyJbTYpbl JHUYHOCTH, €€ (PyHKIIMOHATBHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PENICHHS MPAKTHYCCKUX 3aJad U KOJOTHUECKH
000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 370POBBIO U MPUPOIHON Cpee;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMUMHUYECKUI 3JIEMEHT, aToMm, Hu30Tom, S-, p-, d-
AJICKTPOHHBIC OpOUTAIIM AaTOMOB, HMOH, MOJICKYJia, MOJb, MOJISIPHBIA 00BEM,
BAJICHTHOCTh, 3JICKTPOOTPHULATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJieHTHAs,, UOHHAs, METALIUYECKAs, BOJIOPOJIHASI), KPUCTAITMYECKAsT pPEUIETKa,
TANBl ~ XUMHWYECKUX  pEaKUuid, pacTBOp,  BJICKTPOIUTHL,  HEANEKTPOJIHTHL,
AIEKTPOJIMTUYECKAS]  JIUCCOLMALIUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYCCKON PpEaKIMH, XUMHUYCCKOC PABHOBECHC);, TCOPHUH U 3aKOHBI (TCOpHs
BIEKTPOJUTHUECKON AUccolManny, nepuoandecku 3ako 1. 1. MenaeneeBa, 3akoH
COXpPAaHEHHS MacCChl BEILECTB, 3aKOH COXPAHEHWS] W TPEBPAIICHUS DHEPIHH MpPH
XUMHUYECKUX  PEAKLHMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUWM  SI3bIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JICKAUIME B OCHOBE IIOHMMAHUSI IPUYUHHOCTU H
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PaKTOIOTHUECKHUE CBEICHUS O CBOWUCTBAX,
COCTaBe, MOJIYYEHUN U OE€30MaCHOM HUCIIOJIb30BAHWN BAXKHEUIIIMX HEOPTaHHUYECKUX
BEIIIECTB B ObITY U MPAKTUUECKOU JICSITEIILHOCTH UYEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBISATH XapaKTCPHBIC NPU3HAKH IMOHATHMH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSTUS IPHU
OMUCAHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpALICHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCMOJB30BaTh XHUMHUUYECKYID CUMBOJUKY JJIs
cocraBiicHust  GOpMyd  BCHICCTB W YPaBHCHUW  XWMHUYCCKUX  PCAKIIHH,
cuctematuieckyto HoMeHkIatypy (IUPAC) u TpuBmanbHbIC Ha3BaHWS OTACIBHBIX
HECOPraHUYECKUX BEUIECTB (yrapHbld ra3, YIJIEKUCIBIA ra3, aMMHaK, Tami¢Has
W3BECTh, HErallIEHAast U3BECTh, MUTHEBAS COA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNpEEsTh BaJEHTHOCTb U CTEIEHb OKHUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJl XUMHUYECKOM
CBS3U (KOBaJICHTHAsl, MOHHAsA, METAJLIMYECKAsi, BOJAOPOJHAsA) B COCIMHECHUSIX, THIIL
KPUCTALTMYECKON pENIETKU KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYJIsIpHas,
WOHHAsA, METaJUIMYecKasi), XapakTep Cpebl B BOJHBIX PAacTBOPAX HEOPTaHUUYECKHUX
COCUHEHHUM;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAHUYECKHUX
BEIIECTB MO HUX COCTaBY K OMPEACIEHHOMY KIACCY/TPYNIE COSAMHEHWH (TMPOCTHIC
BEIIIECTBA — METAJIbl U HEMETAJUIbl, OKCU/IbI, OCHOBAaHUS, KUCJIOTHI, aM(pOTEpHbIE
TUIPOKCHU/IBI, COJH);
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c(hOpMHPOBAHHOCTh YMEHUH pacKphIBaTh CMBICH Nepuoandeckoro 3akona Jl. H.
MenneneeBa U AEMOHCTPUPOBATh €0 CUCTEMATH3UPYIONIYIO, OOBACHUTENbHYIO W
MPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMHPOBAHHOCTH YMEHUN XapaKTECpPU30BaTh JCKTPOHHOE CTPOCHUE aTOMOB
XUMHYCCKUX djeMeHToB 1-4 mepuonoB llepuomnyeckoit cuCTeMbl XUMHYECKUX
sanementoB JI. M. MenpneneeBa, WCHonb3yst MOHATHA «S-, p-, d-DIEKTpOHHBIE
opOuTaANM», «IHEPTEeTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHYECKUX 3JIEMEHTOB M HX COCAMHEHUN [0 MEepuojaM M Tpylmam
Ilepuonnyeckoii cucreMsl XUMUUECKUX 31eMeHTOB /. Y. Menneneesa;

chOpMHUPOBAHHOCTh ~ YMCHUM  XapakTepu3oBaTh  (OMHCHIBaTh)  OOIIHE
XUMHUUYECKHE  CBONCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'E€HETHUYECKON CBSA3M MEXKAY HEOPraHMYECKUMU
BCII[CCTBAMHU C ITOMOIIIbIO YPABHCHUM COOTBETCTBYIONIUX XUMUUYCCKUX PEaKIIU;

c(hOpMHPOBAHHOCTh YMCHHUS KJIACCHU(PHUIIMPOBATh XUMHYCCKUC PCAKIUH II0
pa3IUYHBIM MPU3HAKAM (YUCIYy M COCTaBY PCarupyIOIIUX BCIICCTB, TEIUIOBOMY
addekTy peaknuu, U3MEHEHUIO CTENEHEW OKHCICHUSI BJIEMEHTOB, OOpPaTHUMOCTU
pEaKLMH, YYACTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMCHHUH COCTABJISITH YPaBHCHUA PCAKIHM Pa3IMYHBIX
THTIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHCHUS PCAKIMM HOHHOTO OOMCHA, YYMTHIBAS
YCJIOBUS, TIPU KOTOPBIX 3TH PEAKIIMU UAYT /10 KOHIIA,

chOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH  PEAKIUU, TOJTBEPKIAOIIUE
KaueCTBEHHBIA COCTaB pa3IUYHBIX HEOPraHUYECKUX BEUIECTB, paclo3HaBaTh
OIBITHBIM ITyTEM HMOHBI, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAaHHMYCCKUX
BEILIECTB;

c(hOpPMUPOBAHHOCTh ~ YMEHHMH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEJIbHO-
BOCCTAHOBUTEIBHBIX PEaKIMN MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOTO OanaHca
3TUX PECaAKINM;

c(hOpMHUPOBAHHOCTh YMCHUM OOBACHITH 3aBUCUMOCTH CKOPOCTH XHMHUYCCKOW
pPEaKIUM OT Pa3IMUHBIX (PaKTOPOB; XaPAKTEP CMCIICHUSI XUMUYCCKOTO PABHOBECHS B
3aBHCHUMOCTH OT BHeEIIHero Bo3zaeicTeus (npuniun Jle [latensbe);

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXKaIMEe B OCHOBE I[POMBIIUIEHHOIO I[OJIYYEHUSI CEPHOM KHUCJIOThI, aMMHakKa, a
TakKe CHOPMUPOBAHHOCTH MPCACTABICHUM 00 OOIMMX HAyYHBIX TNPUHIUNAX |
DKOJIOTUUECKUX TTPOOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBRA;

c(hOPMHUPOBAHHOCTh YMEHUM TMPOBOJUTH BBIUUCICHUS C HCIOJh30BAHUEM
MOHSATUSI «MACCOBAasi J0JIA BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PEAKIUAX, MaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJTMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, TEIUIOBOrO 3(deKTa peaklluM Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEIIIECTB, MPEBPAIIEHUS U COXPAHEHHUS DHEPTHUH;
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c(hOpMHPOBAHHOCTh YMCHHUI COOJIOJATh NpaBWiIa IMOJIb30BAHUS XUMUYCCKON
nocyaod u nabopaTtopHblM O0OOpyJOBaHWMEM, a TaKXKe NpaBHia OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSAMH MO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMUPOBAHHOCT, YMCHUM IUIAHUPOBATh W  BBIMIOJHATH XUMHYCCKUN
JKCIEPUMEHT (Pa3j0KEHUE MEePOKCHAA BOAOPOJA B MPUCYTCTBUMU KaTaln3aTopa,
ONpENENICHHE CPENbl PACTBOPOB BELIECTB € TOMOLIBIO YHUBEPCAIIBHOTO HHANKATOPA,
BITUSIHAE PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOH pEaKIiH, PEeaKinuu
MOHHOTO OOMCHA, KAayeCTBCHHBIC pecaklMM Ha cylbdaT-, KapOOHAaT- U XJIIOpHU/I-
AHUOHBI, HA KATHOH aMMOHHS, PEIICHHE 3KCICPUMEHTAJIBHBIX 3aJlad [0 TEMaMm
«Metamne» 1 «HemeTamiby) B COOTBETCTBHH C MPABWIIAMH TEXHUKHA 0€30TacHOCTU
npu OOpallleHuH ¢ BEIIECTBAMHU W JIAOOpaTOpPHBIM O0OPYIOBAaHUEM, MPEACTABIATDH
pe3yabTaThl  XMMHUYECKOTO  OKCIEpUMEHTa B ¢GopMe 3alHMCH  ypaBHCHHIA
COOTBCTCTBYIOIIUX PCaKNUi W (POPMYJMpPOBATH BBIBOJBI Ha OCHOBE 3THX
PE3YJIbTATOR;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHATU3UPOBATH XUMHUYECKYHO
nHQOpMAIMIO, TOJIY4aeMYH0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOM
KOMMYHUKaLUKU, THTEpHET U JPYyrux);

chOpMHPOBAHHOCTH YMEHHUH cOOJI0IaTh 1IpaBuiia HKOJIOTHYECKHU
LEAeCO00pa3HOro TMOBEAEHUS B OBITY H TPYyAOBOM JEATENBHOCTH B LEIAX
COXpPAaHEHMS CBOErO 3J0POBbS M OKPYXKAIOILIEW TNPUPOAHON Cpenbl, OCO3HABATH
OMacHOCTh BO3JCHCTBUSI HA >XUBLIE OPTraHU3Mbl OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazatenst [IJIK, mosicHATe Ha mnpuMepax CrmocoObl YMCHBIICHUS U
HPENOTBPALICHUS UX BPEHOIO BO3JACHCTBHS HA OPraHU3M YEJIOBEKA;

JUIsT 00y4YarIIUXCsl ¢ OTrPaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbS: yYMEHHE
MPUMEHSThL 3HAHUST 00 OCHOBHBIX JOCTYIMHBIX METOJlaX TMO3HAHUS BEUIECTB U
XUMHYCCKUX SBJICHUU;

JUISL  CICHBIX H  CIIA0OBUIANIMX OOYYArOMIMXCS: YMCHHC HCIIOJIb30BaTh
peiabeHO-TOUCHHYIO cucTeMy oOo3HaucHmM JI. bpains mig 3ammcn XUMHYCCKHX

dhopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacos JJIEeKTPOHHbBIE
HanveHoBaHMe pa3fgeioB U TeM (undposrie)
Ne ni/m KonTpoabnsie | IlpakTnyeckue
NPOrpamMMel Bcero o0pa3oBaTeJbHbBIE
padoThI padoThI pecypenI
Pazpen 1. Teopernyeckne 0CHOBBI OPraHN4YecKOil XUMHUH
[IpeameT oprannmvecko XUMun. TeopHst
1.1 CTPOEHHMS OPraHNYECKNX COCINHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pazpen 2. Yrnesogopoasl
2.1 [IpenenbHBIEe YyTIEBOAOPOABI — ATKAHBI 2
29 HenpenensHble yrineBogopoabl: alKeHBI, 6 )
aJTKaINEeHbI, ATKIHBI
23 ApoMaTHYeCKHE YTIIIEBOAOPOIBI 2
54 IIpupoHbIe HCTOYHMKH YTIEBOAOPOIOB U 3 |
UX MepepadoTka
Hroro mo pazneny 13
Paznen 3. Kucaopoacogep:kauue oprannviecKue coeInHeHus
3.1 Cmmptel. OeHon 3
39 Anwsaeruasl. KapOoHOBBIE KHCTOTHI. 7 )
CrnoxHbie UpbI
3.3 VraeBoasl 3 2
Hroro no pazneny 13

Pasznen 4. AzoTcoaepxainye opranuvdecke coeIMHeHU
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4.1 AMWHBI. AMHHOKHCIOTHL. benkn 3
Wtoro no pazneny 3
Pazpea S. BeicokoMosieKyasipHbIe COeIHHEHUSs

5.1 IInacrmaccel. Kayayku. Bonoxna 2
Uroro no pazpeny 2
OBHIEE KOJIMYECTBO YACOB 110 ITTPOTPAMME 34
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11 KJIACC

Koau4vecTBo yacos JJIeKTPOHHbIE
HanmveHoBaHMe pa3gesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTHueckne
NMporpamMmbl Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypcesbl
Pazpnen 1. TeopeTnyeckue 0CHOBBI XUMHUH
Crpoenne aTomoB. [lepnoanyeckuii 3akoH
1.1 u [lepnonnyeckas cucteMa XMMHUYECKHUX 3
smemenToB . V1. Menaeneera
12 Ctpoenne BemecTBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEAKLUH 6 1 1
Htoro mo pazneny 13
Pasznen 2. Heopranuveckasi Xumust
2.1 Mertanibl 6 1
2.2 Hemeramnsl 9 1 1
)3 CBsI3b HEOPTaHUYECKUX U OpPTaHMUECKUX )
' BEIIECTB
Hroro mo pazneny 17
Pazpen 3. Xumus u Ku3Hb
3.1 XWUMUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koaun4ecTBo 1acos JJIEeKTPOHHBIE
Ne ni/m Tema ypoka Hara uHu¢ppoBbIe
Bcero| KonTpoabnbsie | IlpakTHieckue
u3y4veHusi, oOpa3oBaTeJIbHbIE
padoThI padoThI pecypenr
) [IpeameT oprannveckoll XUMHH, €€ )
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
) Teopus cTpoeHNs OpraHNYECKUX COCTNHEHHN A. )
M. BytnepoBa, €€ OCHOBHBIE MOOKEHUS
[IpencraBnenue o knaccu(PpUKALUN OpraHUUECKIX
3 BemiecTB. HoMeHkaTypa (cuctemMaTHyeckas) U 1
TpUBHATBbHBIE HA3BaHUS OPTaHMUECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHUECKUI )
pan
5 MertaH M 3TaH — IpocTeiIlne NpeAcTaBUTENN )
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOECHHUE, CBOWCTBA 1
7 DTHJIEH U TPOMUIIEH — MPOCTEHILINE )
MPEICTaBUTENHN AJIKEHOB
Q [IpakTiueckas pabota Ne 1. «IlonyueHue sTuneHa ) )
M U3y4YECHHUE €0 CBOICTBY»
9 Anxamuensl. byraguen-1,3 u Mmetunoyraguen-1,3. 1
[lomyueHHe CHHTETHUECKOTO KayuyKa U Pe3MHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMA,
10 TOMOJIOTHYECKHH psAl. AUETHIEH — MPOCTEHIITNI 1
MpeICTaBUTENb ATKUHOB
1 Beruncrienns no ypaBHeHHIO XUMHUECKOH )

peakuun
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12 ApeHbl: 6eH301 U ToXyoll. TOKCHYHOCTh apeHOB

13 I'eHeTHuecKast CBSI3b YTJIEBOJOPO/IOB,
MPHHAIIEKAIINX K Pa3TMYHBIM Klaccam
IIpupoHBIe HCTOYHMKH YTIEBOIOPO/OB:

14 MPHUPOAHBIN a3 U MOMyTHBIE HEPTIHBIC T3k,
He(Th U MPOAYKTHI €€ epepaboTKn
[IpupoHBIe HCTOYHMKH YTIEBOJOPO/OB:

15 MPUPOHBIH ra3 M MOIyTHbIE HE(QTIHBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKn

16 KontponwHas pabdota 1o pasaery
«YTIeBOJOPOIBI»

17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOM U
yTaHoll. BonopoaHas cBs3b

13 MHoroaToMHBI€ CITIUPTHI: STHIEHTTHKOIb 1
TITHLEPUH

19 MdeHoI: CTpOeHUE MOJIEKYTBI, (PU3HUECKHE U
XMMHYECKHE CBOUCTBA, TPUMEHEHHE

20 Anbreruasl: popManbIeTHA U alleTANbIET U/,
AlleToH

)1 OZHOOCHOBHEIE MpeeNbHBIE KAPOOHOBBIE
KHCIIOTBI: MypaBbHHas M YKCYCHast

” [IpakTnueckas pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIOTBI»

3 CreaprHOBas M OJIEHHOBASL KUCIIOTHI, KaK
MPEJCTaBUTENHN BBICIINX KapOOHOBBIX KHCIOT

24 Mpina Kak cofTi BBICIIHUX KapOOHOBBIX KHCIIOT, UX
Motollee aeiicTBHe

)5 CroxHble 3pUphI Kak MPOU3BOIHbIE KAPOOHOBBIX

KHCIIOT. [ MAPOIIN3 CIOXKHBIX (pHpoB
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26

Kupsl: ruaponus, npuMeHeHne, OnosornuecKkas
POJB KUPOB

27

VYrneBoasl: cocTaB, Kiaccudukaims. BaxHeinme
MpeICTaBUTENHN: TIII0K03a, PpyKTO3a, caxaposa

28

KanMaJ'I 1 IEJUTHOJI03a KaK IMTPUPOIHBIC
TIOJINMEPHI

29

KonTponsHas paboTa mo pasaeny
«Kucnopoaconepxane opraHuIecKue
coennHeHUA/ Beepoccniickas mpoBepodHast
paboTta

30

O611as XxapakTepHUCTHKa a30TCOACPIKAILINX
OpraHMvecKUX coeqnHeHni / Beepoccuiickas
poBepoyHas paboTta

31

AMWHEBL: METHJIAMHWH ¥ aHHJIHH

32

AMMHOKHCIIOTHI Kak aM(pOTepHble OpraHNYuecKue
COEIMHEHHNS, UX OMOJIOTHYECKOE 3HAUYEHHUE.
[Tentunel. benku kak npupogHbIE
BBICOKOMOJIEKYJISIPHBIE COeIMHEHUS

33

OCHOBHEIE TTOHATHSA XUMHH
BBICOKOMOJICKYIIAPHBIX COC,Z[I/IHCHI/Iﬁ

34

OcHOBHEIE MCTOJOBI CHHTC3a
BBICOKOMOJICKYIIAPHBIX COCHHHCHHﬁ.
HJ'IaCTMaCCLI, Kay1yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110 ITPOITPAMME

34
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11 KJIACC

Ne
n/o

Tema ypoka

KoanvyecTBo Yacos

Bceero

KonTpoabsHbie
padoTbl

IIpakTH4eckue
padoTsbl

Hara
U3yveHust

JJIeKTPOHHbBIE
uHu¢ppoBbIe
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH HNEMEHT. ATOM. DIEeKTPOHHAs
KOH(pUTrypauus aTOMOB

[Tepuonnueckuii 3akoH u [lepnoanyeckas
CHUCTeMa XMMHUYECKUX direMeHToB []. 1.
MeHaeneeBa, X CBSI3b ¢ COBPEMEHHOM TEOpUEH
CTPOEHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHX HJIEMEHTOB U HX COeTHHEHHUH 10
rpynnaM 4 nepuogam. 3HaueHUe
MEePUOINUECKOTO 3aKOHA M CHCTEMBI
XHUMHYecKHX dIeMeHTOB J. 1. Mengeneena B
Pa3sBUTHU HAYKH

CTpOCHI/IC BCIIICCTBA. Xumudeckas CBA3b, €€
BHUABI, MCXaHU3MBI O6pa30BaHI/I}I KOBaJeHTHOH
CBA3H. BO,Z[OpO,Z[HaSI CBA3b

BamenTHOCTSD. 9J'ICKTpOOTpI/H_[aTCJ'IBHOCTB.
CTeneHb OKHCIICHNUA. BCH_[CCTBa MOJICKYIISIPHOTO
U HEMOJIEKYIIIPHOT'O CTPOCHUA

Ilongrue o AUCTCPCHBIX CUCTEMAX. HUctunabBIE B
KOJUTIOUIHBIC PACTBOPHI. MaccoBas JOJIA
BCIICCTBA B pacTBOPC

Knaccugukanus 1 HoMeHKIaTypa
HEOpraHMYecKuX coeAnHeHuH. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEILECTB, Pa3IMIHBIX
KJIaccoB
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Knaccudukanus XuMIHieckux peakiuii B

HEOPraHUYECKON W OPraHWYECKON XMMHUH. 3aKOH

COXpPAaHCHHUA MACCHI BCIICCTB; 3aKOH COXpPaHCHUMA
" IIpEeBpalliICHUA SHEPTUH TPU XUMHYCCKUX
peakuugax

CxopocTb peakimu. OOpaTUMBIE peaKIiH.
XuUMHUECKOe paBHOBECHE

10

[IpakTiueckas pabota Ne 1. «BausHue
Pa3NUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOH
peaxImm»

11

DrnexTpoauTHUecKas auccormays. [loHsatue o
BoJlopoiHOM Tokazatene (pH) pactBopa.
Peakuuu nonHoro obMena. I'maponus
OpraHMYECKUX U HEOPraHMUeCKHUX BEIIeCTB

12

OKHCINTENEHO-BOCCTAHOBHUTENIBHBIE PEAKIIMH.
IToHaTHE 00 INMEKTPOIM3E paclaaBoB U
pacTBOPOB coyei

13

KontponwHas pabdota 1o pasaery
«TeopeTndeckne OCHOBBI XUMUI

14

Mertamnsl, ux nonosxkexnue B [lepuoanieckoit
CHCTeMe XMMHUYECKUX direMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
Obmne ¢puznyIecKre CBOMCTBa METALIIOB

15

CrtaBel METAUTIOB. DIEKTPOXUMHUYECKUH P
HanpsHKEHUH METaIoB

16

XHUMHYeCKHe CBOMCTBA BaKHEHIIINX MeTAJLIOB
(HaTpuit, Kanui, KaNbIMi, MAaTHUH, aTFOMITHHH )
U UX COeOUHEHNH

17

XuMHYecKHe CBOMCTBA XpoMa, MEeJTH 1 UX
COETUHEHNH
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18

XuUMHYeckHe CBOMCTBA IIUHKA, Kelle3a H UX
COESTUHEHNH

19

[IpakTiueckas pabota Ne 2. "Penienue
HKCIEPUMEHTANBHBIX 3334 110 TeMe
«MeTtanme»"

20

Hemeramnel, ux nonoxenne B lleprognyeckoit
CHCTeMe XMMHUYECKUX direMeHToB /. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21

(duznyuecKue cBOICTBA HEMETAIIOB.
AJNTOTPONHUSL HEMETAJUIOB (Ha IpUMepe
KHcIopo/ia, cephl, hocdopa U yrireposa)

22

XuMHYECKHEe CBOMCTBA TaJIOT€HOB, CEPhl U UX
COESTUHEHNH

23

XumMuueckne cBolcTBa a3oTa, pochopa u ux
COETUHEHNH

24

XuMHUecKre CBOMCTBA yriepoaa, KpeMHUS U X
COESTUHEHNH

25

[IpMeHeHHe BaKHENIIINX HEMETAJIOB U X
COESTUHEHNH

26

O6o011IeHNe N cucTeMaTH3aIMsl 3HaHUH 110 TeMe
«Hemetamnery. Beruncienns o ypapHeHHAM
XUMHYECKHX PEAKIMH U TEPMOXHMHUYECKHE
pacyETh

27

IIpakTnyeckas padota Ne 3. «Pemenne
HKCIEPUMEHTANBHBIX 3334 110 TeMe
"HemeTanmer"»

28

KonTponbHas paboTa no Temam «MeTtaibiy» u
«HemeTamie»

29

HCOpFaHI/I‘ICCKI/IC " OPTraHUYECKNEC KUCITOTHI.
HCOpFaHI/I‘ICCKI/IC H OPraHUYECKHUEC OCHOBAHUMA
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AM(poTepHBIe HeOpraHNYeCKHEe M OpraHuYecKue

30 coeqnHeHHd. | eHeTHYeckas CBI3b 1
HEOpPraHUYECKHUX U OpraHN4ecKHX BeIlllecTB
Poxs xumun B oOecrieueHUN YKOJIOTHIESCKOM,

31 JHEpreTHUecKol U MUIEeBOI Oe30MacHoCTH, 1
Pa3BUTHU MEAUIIMHBI
[IpencraBienus 06 oOIINX HAYUHBIX MPUHIIMIIAX

32 ITPOMBIILIJIEHHOTO TIOJYYEHHUS BaKHEHIIINX 1
BEILICCTB

33 Yenmosek B MUpE BELIECTB M MaTEPHAIIOB 1

34 XHUMUS ¥ 3J0pOBbE HEIIOBEKA 1

OBHIEE KOJIMYECTBO YHACOB I1O ITPOI' PAMME 34

34




IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOM IPOT'PAMMBI

10 KVIACC

Koxa
NpoBEepPsSIEMOro
pe3yJbTara

[Iposepsiemble NpeIMeTHbIEC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa30BaTeILHOM IPOrPaAMMBbI CPelHEro 001ero 00pazoBaHus

1

Teopernueckue OCHOBBI OPraHU4YECKON XUMUH

1.1

ChopMUpOBAaHHOCTE TPEACTABICHUNA O XHUMHUYECKON COCTABISIOIICH
€CTECTBCHHOHAYYHON KapTHUHBI MHUPA, POIU XMMHH B MO3HAHWH SIBJICHHUI
NpUPOJbI, B (HOPMHUPOBAHUM MBIIUIEHUS M KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOMUMOW Ol pellleHus
MPaKTUYCCKUX 33J7[a4 M DJKOJOTUYCCKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3/IOPOBBIO U IIPHPOIHOI cpejie

1.2

Bnagenue cucremMol XMMHMYECKMX 3HAHWUN, KOTOpas  BKIIIOYACT:
OCHOBOIIOIAraroIiue MMOHSTHS (Moekyna, BaJICHTHOCTD,
3JEKTPOOTPULIATENBHOCTD, CTETIEHh OKUCIEHUS, XUMHUYECKAs CBA3b, MOJIb,
MOJIApHAas  Macca, MOJIAPHBIH  0OBEM,  YIJIEPOIHBIH  CKeJeT,
dbyHKIIMOHATBEHAS rpymia, pajuKan, HU30MEPHUS, H30MEPBI,
FOMOJIOTUYECKUI  PAJl, T[OMOJIOTH, YIJICBOJIOPO/AbL, KHUCIOPOIA- U
a30TcoAepXKallfue COeJUHEHHs, OHOJIOTHYECKH AaKTUBHBIE BeIleCTBa
(yrneBonpl, XHUpPBI, O€IKH), MOHOMEpP, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC ~ COCJIMHCHHS); TCOPUM H  3aKOHBI  (TEOpHS
XUMHYECKOTO CTPOCHUS opranudeckux BemectB A.M. byrneposa),
3aKOHOMEPHOCTH, CHMBOJIHYECKUH SI3bIK XUMHH, (DAKTOIOTHUYECKUE
CBEIEHUs] O CBOHCTBaX, COCTaBe, MOJYYeHUHM U  Oe30MacHOM
WCTIOJTb30BAHUN BAXHCHIITMX HEOPTAHWYCCKUX U OPTaHUYCCKUX BCIICCTB

B OBITY 1 IPAKTHYECKOMN /IEATEIHLHOCTH YEIOBEKA

1.3

CdopMUpOBaHHOCTH YMEHUI BBIABIATH XapaKTepPHbIC MPU3HAKY MOHSITHH,
YCTaHABIWBATh WX B3aUMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIUE
MOHATUSA IPUH  ONHCAHMM  COCTaBa, CTPOEHUS M IpEeBpallleHUi

OPTraHUYECKUX COCTUHCHUIN

1.4

c(hOPMHPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XUMUYCCKYIO CUMBOJIMKY AJISI
COCTaBJICHUS  MOJIGKYJSIPHBIX M CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOW) QOpMyNn  OpPraHMYECKHUX  BCIICCTB H  ypaBHCHUM
XUMHUYECKHX PEAKIWNA, M3TOTaBIMBATh MOACIH MOJCKYJI OPTaHUYCCKUX
BEIICCTB JUIA WILTIOCTPAIIMM WX XHMHUYECKOTO U TIPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

CdopmupoBaHHOCTH ~ YMEHUM  yCTaHaBIMBAaTh  MPUHAJIEKHOCTD

HU3YUCHHBIX OPTraHUYCCKUX BCHICCTB IO MX COCTaBY U CTPOCHUKD K
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onpenenHHOMY Kiaccy (CpyIie) CoeAMHEHUM (YriIeBOA0POIbI, KUCIOPO,
¥ a30TCOJACPKAIINC COCAUHCHHUS, BBLICOKOMOJICKYJISIPHBIC COCAUHCHUSA),

JaBaTh UM Ha3BaHHUs 1O cucTeMaTnyeckoit HomeHkaaType (IUPAC)

1.5

ChopMUpPOBAaHHOCTE YMCHHSI ONPEIACISTh BHIB XUMHYCCKOH CBSI3H B

OpPTaHUYECKUX COEAMHEHUSX (OJMHAPHBbIE U KpaTHbIE)

1.6

ChopMHpOBaHHOCTh YMCHHS TIPUMCHSTB: MOJIOXKCHUS TCOPHH CTPOCHHUS
opranuveckux BemecTB A.M. BytnepoBa a1 0oObsCHEHHs 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHS MaccChl

BCIICCTB

Yri1eBo10pOIbIL. Kucnopozacounepxariue u A30TCOACPIKALLUC

OpTraHn4YCCKUC COCAUHCHU. BbICOKOMOJICKy.]IHpHBIe COCAUHCHU

2.1

ChopMupoBaHHOCTH yMEHUH TNPHUBOAWTH TPUBUAIBHBIC HA3BaHUS
OTJICIIbHBIX OPraHWYECKUX BEIIECTB (ITWIICH, IIPOIWJICH, AalleTUJIEH,
ITUIEHIJIMKOIb, [JIMLEpUH, (eHol, GopManbaerus, aleTanbIeruy,
MypaBbHHAs KHUCJIOT4, YKCYCHas KHCIIOTa, OJIEHHOBas KHCIIOTA,
CTCapUHOBAas KHCJIOTa, TJIIOKO3a, (QPyKTO3a, Kpaxmal, IeJLII0JI03a,

TJIAITAH )

2.2

ChopMupoBaHHOCT, YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHHC,
(hU3MYecKie W XHMHYECKHE CBOMCTBA THIMYHBIX IIPEACTABUTENICH
pa3IUYHBIX KJIACCOB OPraHHYECKUX BellecTB (MeTaH, S5TaH, STHJIEH,
OponwieH, amnerwieH, Oyraauen-1,3, werunbyranuen-1,3, Oenzodn,
METaHOJI, DTaHOJ, JTUJICHTJIMKOJIb, TJIMICPUH, (DCHOJ, areTalb/JICTH/I,
MypaBbUHAs M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmaj, ILelTN03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

C(bOpMPIpOBaHHOCTL YMEHHUA WLUIIOCTPUPOBATL TEHETUUYCCKYIO CBA3b
MEXIY THUIIMYHBIMHA MNpeaACTABUTCIIIMU pa3/ INYHBIX KJIaCCOB
OpTaHU4YCCKUX BCHICCTB YPaBHCHHAMHU COOTBCTCTBYIOIINX XUMHYUYCCKHUX

peakiuii ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (DOpMYI

24

ChopMupoBaHHOCTH YMCHUS XapakTepU30BaTh HUCTOYHUKHU
VTIEBOJOPOAHOTO ChIPhsl (He(Th, MPUPOIHBIIA Ta3, Yroyb), COOCOOBI UX

nepepaboTKU U MPaKTHUYECKOE IPUMEHEHHE MIPOYKTOB MepepaboTKu

XUMHUS U KU3Hb. PacyéTbl

3.1

ChopMUpPOBaHHOCTh YMCHMI BIQJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOJAaX HAYYHOT'O IO3HAHHWS, UCIOJIb3YEMBIX B XHMHM TP HU3YUYCHUH
BCIICCTB M XUMHUYCCKHX  SIBICHUW  (HaOMIOJcHWE, M3MEpECHUC,
3KCHEPUMEHT, MOJCIUPOBAHKE), UCIONb30BATh CUCTEMHBIC XUMHYCCKHUE
3HAHUS JUJISl PUHSTHS PCIUCHUN B KOHKPETHBIX XM3HCHHBIX CUTYaLUsX,

CBSI3aHHLBIX C BCIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopMupoBaHHOCTH  YMEHHH  cOOIMIOJaTh  MIpaBUiia  MOJIb30BAHUS
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XUMHAYECKOH TOCYyHOH H JabopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe
npaBuiIa 00paIieHus ¢ BEICCTBAMUA B COOTBETCTBUU C MHCTPYKLMAMH 110

BBITNTIOJTHCHHIO na6opaTopHHx XUMHNYCCKHX OIIBITOB

33

ChopMUpoBaHHOCTh YMEHUU IJIAHUPOBATH U BBIIONHATH XUMHYCCKHUN
JKCTIIEPUMEHT (IIPEBPAIICHUs] OPraHHYECKUX BEIISCTB IMPH HAarpeBaHUU,
MOJIYYeHHE JTUJICHA M H3yYeHHE €r0 CBOMCTB, KAYeCTBEHHBIC PEaKIIHU
OpPTaHWYCCKUX BCILECCTB, JCHATYpamus OCIIKOB IIPH HATPEBAHUU, I[BETHHIC
peakuuu OEIKOB) B COOTBETCTBHH C IIPABMJIAMU TEXHUKH OC30MACHOCTH
IpH OOpAallEeHHH C BEIIECTBAMH H JIAOOPATOPHBIM 00OPYIOBaHHEM;
MPEACTABIISATH Pe3yJbTaThl XUMHUYECKOTO DKCIIEPUMEHTA B (hOpMe 3aIlicH
YpaBHCHUN COOTBETCTBYIOMIUX peakuuii v (OPMYyIUPOBaTh BBHIBOABI HA

OCHOBE 3THX PE3YyJIbTaTOB

3.4

ChopMupoOBaHHOCT, YMEHUN TPOBOJUTH BBIYUCICHHUS 10 XUMHUYCCKUM
ypaBHEHUsAM (Macchl, 00bE€Ma, KOIMYECTBA HMCXOJHOTO BeIIecTBa WIH
MPOAYKTa peakllUu 10 U3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJTHOTO U3

UCXO/IHBIX BEIIECTB MIIM IIPOYKTOB PEAKIIIH )

3.5

ChopMUPOBAaHHOCTh YMEHUH KPUTUYECKH aHATU3UPOBATh XMMHYECKYHO
UHGbOpPMAaIIUIO, 110IYYacMYyIO U3 Pa3HbIX UCTOYHMKOB (CPE/CTBA MAacCOBOM

uHpopMmalnu, cetb MHTEpHET U 1pyrue)

3.6

ChopMupoBaHHOCT,  YMEHHN  COOJIONATh MPaBWiIa  JKOJIOTHYCCKHU
11€J1€CO00Pa3HOro MOBEICHUS B OBITY U TPY/I0BOH JIEATEIBHOCTH B LIEISAX
COXpaHEHHsI CBOEro 3JI0POBbS W OKPYKAIOUIeH MPHUPOJHOH Cpebl,
OCO3HABaTh  OMACHOCTh  BO3JCHCTBHA  HA  JKUBBIC  OPTaHU3MBI
OHpG)ICJ'IéHHI)IX OpraHUYCCKUX BCHICCTB, IMMOHKWMAas CMBICIT TMOKAa3aTCIIsA
ITJK (npeaenbHO MOMYCTHMOM KOHIIEHTpPAIIHH), MOSCHITH HAa TpUMepax
CHOCOOBI YMEHBIIIEHUS U MPEAOTBPAIICHUST UX BPEIHOTO BO3JEHCTBUS HA

OpTraHnu3M HYCJIOBCKA
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11 KIIACC

Koxa
NPOBEPAEMOL0
pe3yJibTrara

IIpoBepsiemble MpeIMeTHBIE Pe3yabTATHI 0CBOEHUS OCHOBHOM
00pa30oBaTeILHOM NIPOrPAMMBI CPeIHEro 001ero 00pazoBaHus

1

TeopeTndueckrue OCHOBBI XUMUH

1.1

Biagenne cucreMOM — XMMHUYECKHX  3HAHMM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUA (XUMHUUYECKHUH DIIEMEHT, aTOM, JJIEKTPOHHAsS
00oI104Ka aToMa, $-, p-, d->IEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTB, JICKTPOOTPULIATEIILHOCTD, CTENIEHb OKHUCIICHUS, XUMUUYECKAst
CBfI3b, MOJIb, MOJIIPHAST MAacca, MOJISPHBIA OOBEM, KPHCTALTUICCKAsS
pemeTKa, THITBI XHUMHAYECKHX peakiuit (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, HK30- U JHAOTEPMHUYECKHE, PEAKIHH HOHHOTO
oOMeHa), pacTBOp, DJICKTPOJIMTHI, HEIICKTPOJIUTHI, IJICKTPOIUTHUCCKAS
JIACCOIMANMSA, OKHUCIIATENb, BOCCTAHOBHUTENb, CKOPOCTh XWMHYECKOU
peakIuy, XUMHYECKOE paBHOBECHE); TEOPUM M 3aKOHBI  (TeopHs
SNEKTPOUTHYECKOH — mucconmanuu, llepuomaudeckmii  3akoH .M.
MeHneneena, 3aKOH COXpaHEHUs MAacchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKUN SI3BIK XUMHH, (PAKTOJIOTUHYCCKUE CBEJACHHS O CBOMCTBAX,
COCTaBe, TIONyYeHHH H 0O€30MacHOM HCIOJh30BAaHHH  BaKHEUITHX

HCOPraHn4CCKUX BCUICCTB B 6I)ITy u Hp&KTH‘-IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHUN BBIABIATH XapaKTepHble IPU3HAKH U
B3aUMOCBSI3b W3YUYCHHBIX [MOHATUN, TPUMCHATH COOTBETCTBYIOIIHC
MOHSITUS TIPU ONMMMCAHUH CTPOCHHUS U CBOWCTB HCOPTraHUYECKUX BEIICCTB U
UX TMpeBpallleHuil; BBIABIATH B3aUMOCBA3b XHMHYECKUX 3HAHUU C
MNOHSATUSAMH W TNPEACTAaBIEHUSMH  JIPYTUX  €CTeCTBEHHOHAYUYHBIX

IIPEIMETOB

1.3

BnaneHne OCHOBHBIMM METOJAMH HAaY4YHOTO IIO3HAHUS BEIIECTB U
XUMHYECKMX  SIBICHUH  (HaOmrofieHMe, W3MEPEHHE, OKCIIEPUMEHT,

MO/ICTTUPOBAHUC)

1.4

ChopMUpPOBAaHHOCT, YMCHHUM ONPENCIAThL BaJCHTHOCTH U CTCIICHBb
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABa,
BUJ XHMHYECKON CBsi3M (KOBaJICHTHAs, WOHHAS, METAJUIMYECKAs,
BOJIOPOAHAS) B  COCIUHCHMSIX, THIl  KPUCTAUTMYCCKOM  PEIIETKH
KOHKPETHOTO BEIIECTBA (aTomHas, MOJIEKYJIApHAas, VIOHHas,

MeTaJIIM4eCcKast)

1.5

CdopMupoBaHHOCTh YMEHMHM OMpENENsITh XapaKTep CpPebl B BOJHBIX

pacTBOPaxX HEOPraHUYECKUX COCAMHEHUIN

1.6

CchopMupoBaHHOCTh YMEHHS KIacCU(DUUUPOBATH XMUMHMYECKHE PEAKLMHU
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[0 Pa3IMYHBIM MpH3HAKaM (YUCIy U COCTABY PEarupyrollHUX BCIIECTB,
TeIioBoMy 3(PdexTy peakmuu, HW3IMEHCHHIO CTCICHEW OKHUCIICHUS

JJICMCHTOB, 06paTI/IMOCTI/I peaKluru, y4aCTUIO KaTaJII/I3aT0pa)

1.7

ChopMupoBaHHOCTS YMEHHUH COCTABIATH YPABHEHUS PEAKLNN PA3TUTHBIX
TUIOB, TOJHbIE U COKPAIUEHHBIE YPAaBHEHMs PEaKLMid MOHHOro oOMeEHa,

YUYUTEIBAaA YCJIOBH:, ITPH KOTOPLIX 3TH PCAKINN UAYT A0 KOHLIA

1.8

CdopMHUPOBAaHHOCTE YMEHHMH MPOBOAUTH PEAKUUHU, MOATBEPKAAIOIINE
KaueCTBEHHBIH  COCTaB  pa3lUYHBIX  HEOPraHUYEeCKHX  BEILECTB,
pacrio3HaBaTh ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX

PacTBOPAX HCOPTraHUYCCKHX BCIICCTB

1.9

ChopMupoBaHHOCTE YMEHUIH pPacKpbIBaTh CYIIHOCTh OKHUCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUM MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOIO

OallaHCa ATUX peakIui

1.10

ChopMHUpOBaHHOCTh  YMEHHIl  OOBSACHATH  3aBUCHMOCTh  CKOPOCTHU

XUMHUYECKOH peakilMy OT pa3Iu4HbIX (HaKTOpPOB

ChopMHUpOBaHHOCTh  YMEHHH  OOBSACHATH  XapakTep  CMelleHUus
XUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBUSA

(npunnun Jle aTense)

OO0m1as v HeoprauuvecKas XUuMusi

2.1

ChopMupoBaHHOCT, YMEHUH packpbiBaTh cMbica llepuoguueckoro
3akoHa JI.11. MenneneeBa 1 1EeMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOILYIO,

O6’BHCHI/IT6J'IBHYIO H IIPOTHOCTUYECKYIO (I)YHKI_II/II/I

2.2

ChopMUpoBaHHOCTE YMEHUN XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3eMeHTOB 1—4 nepuoaos [lepuonnyueckoid CUCTEMBI
xumMuueckux nemeHToB .M. Menaeneesa, UCIONb3ys MOHATUS «S-, p-, d-
JJICKTPOHHBIC  OpPOUTANIN», <«OQHEPICTHYCCKUEC YPOBHU», OOBSACHATH
3aKOHOMEPHOCTU H3MEHEHUS CBOHCTB XUMHUYECKHX OJJEMEHTOB M HX
COeIMHEHUN 1Mo mnepuoAaM U rpynnaMm llepuoandeckoil CUCTEMBI

xumuueckux anemenToB .M. Mennencena

23

ChopMUpoBaHHOCTE YMEHUM XapakTepu3oBaThb (OMHCHIBATH) OOIIKE
XUMHUYCCKHE CBOWCTBA HCOPTAHMYCCKHUX BEIICCTB PA3JIMYHBIX KJIACCOB,
MOJNTBEPKJATh  CYIICCTBOBAHWE  TCHETHYCCKOW  CBSI3M  MEXKIY
HEOPTaHUYCCKUMU BCIICCTBAMH c MIOMOIIBIO ypaBHEHUH

COOTBCTCTBYIOIIHUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupoBaHHOCTE ~ yYMEHMH  yCTaHABIMBATh  HPUHAAICIKHOCTH
HEOPraHUYECKUX BEUIECTB MO MX COCTaBy K ONpEACAEHHOMY Kiaccy
(rpymme) coenMHEHUH (IMPOCTHIE BEIIECTBA — METAIBl M HEMETAIIbI,

OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(POTEPHBIC THAPOKCUIBI, COJIH)

2.5

CchopMupoBaHHOCTE YMEHHUM MCIIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY AJIS
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cocTaBiieHHS (DOPMyJ BEIICCTB M YPAaBHCHHM XHMHUYECKUX PEAKIIHH,
cucremarnyeckyro HomeHkiaatypy (IUPAC) u TpuBHanbHbie Ha3BaHUS
OTJENBHBIX HEOPraHWYECKHX BELIECTB (yrapHbId ra3, YIJIEKHCIBbIH Tas,

aMMHaK, raménas HU3BCCTD, HeraniéHas HU3BECTL, IMTLECBAS COIA, ITUPUT U

Apyrue)

2.6

ChopMHpPOBaHHOCT, YMEHHUN XapaKTEepPU30BaTh (OIMHCHIBATH) OOIIHE
XUMHUYCCKHE CBOHCTBA HCOPTAaHMYECKHUX BEIICCTB PA3IMYHBIX KIACCOB,
NOJATBEPXKJIATh  CYIICCTBOBAHMC  TI'CHCTHYECKOM  CBSI3U  MCXKAY
HEOPTaHUYECKUMU BEIIIECTBAMH c TIOMOIIBIO ypaBHEHHH

COOTBCTCTBYIOIINX XHUMHYCCKHX peaxunﬁ

2.7

CdopMHUpOBaHHOCTL YMEHUH IJIAHUPOBATh MU BBINOJHITH XMUMHUYECKUN
IKCIICPUMEHT  (pPa3JIOKEHUE TCPOKCHAA BOAOPOJA B IPUCYTCTBUH
KaTaJIn3aTopa, OIPEJACIIEHUE Cpe/lbl PACTBOPOB BEHIECTB € IOMOIIBIO
YHUBEPCATBHOTO WHJUKATOpPA, BIUSHUE pPAa3IUYHBIX (AKTOpPOB Ha
CKOPOCTh ~ XHMHYECKOM  peakIuH, peakud HOHHOro  oOMeHa,
KaYCCTBCHHBIC PEAKIIMKM Ha Cyib(ar-, kapOoHAT- W XJIOPHI-aHUOHEI, Ha
KaTHOH AaMMOHHS, PEUICHUE IJKCICPUMEHTAIBHBIX 3aJlad [0 TeMaM
«Metannel» U «Hemetamibl») B COOTBETCTBUM C MpPaBUIaMU TEXHUKHU
Oe3omacHOCTH Mpu oOpallleHHH ¢ BellecTBaMM U JIaOOpaTOpPHBIM
000py/IOBaHUEM; TIPE/ICTABIISATh PE3YJIHTATHl XUMUYCCKOTO IKCIICPUMEHTA
B (GopMe 3amucH  YPaBHCHHM  COOTBETCTBYIOIIMX  pEaKIuil U

(hopMyIHPOBATh BHIBOJIBI HA OCHOBE 3TUX PEIYILTATOB

2.8

ChopMupOBaHHOCT,  yYMCHHU  COONIOJaTH  MPaBIiIa  TOJH30BAHUS
XUMHUECKOH TmocyAoit W JabopaTOpHBIM OOOpYIOBaHUEM, a TakKke
npaBuia 0OpaleHus ¢ BEIIeCTBAMU B COOTBETCTBUH ¢ HHCTPYKIUSIMH IO

BBITIOJTHCHHIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

2.9

ChopMUpOBaHHOCTH, YMEHUN XapaKTCPHU30BaTh XUMHUYCCKHUE MPOIICCCHI,
JCKaIUe B OCHOBE MPOMBIIIUICHHOTO TOJYUCHHUS CCPHOM KHCIOTHI,
aMMHuakKa, a Takke CGhOPMUPOBAHHOCTh TMpPEACTaBIeHUH 00 oO0mmx
HAay4YHBIX TMPUHIOUNAX M O3KOJOTHYECKHX NpodlIeMax XUMHUYECKOTO

IIPOU3BO/ICTBA

XUMUS U KU3Hb. PacuyéThl

3.1

ChopMHUpPOBAHHOCTh TIPEJACTABICHUN O XWMHUYCCKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpa, POJIM XUMUU B [I03HAHWUHU SIBJIICHUN
npupoapl, B (HOPMUPOBAHMM MBIIUICHHS W KYJIbTYPbl JHYHOCTH, €&
(YHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIWMOM A5 pelieHus
NPAKTUYECKUX 337ad U HKOJOTHYECKM OOOCHOBAHHOIO OTHOILCHUS K

CBOEMY 3/I0POBBIO U MPUPOIHOM Cpese

3.2

ChopMUpPOBAaHHOCTE YMCHUH KPUTHYCCKH AHATU3UPOBATH XUMHYCCKYIO
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MHGOPMAIIUIO, MOIYYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpencTBa MaccOBOM

KOMMYHHUKaIUU, ceTb IHTepHeT u apyrue)

33

ChopmupoBaHHOCTE YMEHUH  COONIOAATh TpaBHIA  AKOJIOTHYCCKHU
1e1ecO000pa3HOro MOBEACHUs B OBITY U TPYAOBOH AEITEIBHOCTH B LENAX

COXPaHEHHUs CBOETrO 340POBbA U OKPYKAIOLIEH IIPUPOJIHOM CPEIbI

34

Oco3HaBaTh  OMNAacCHOCTb  BO3AEHUCTBHA  Ha  JKUBBIE  OPraHU3MBI
OIpPEACIEHHBIX BEILECTB, IOHUMas cMbIca nokaszarend [I/IK, noscHaTe Ha
OpyUMepax CIoco0bl YMEHBIICHUS W NPEAOTBPALICHUS WX BPEIHOTO

BO3,H€ﬁCTBPI$I Had OpraHu3M Y€JI0BCKA

3.5

ChopMupoBaHHOCTH YMEHUH MTPOBOIUTH BBEIYUCIICHHS C MCIOJIB30BAHNUEM
HOHATHUS «MaccoBas AOJIS BEIIECTBA B PacTBOPE», 00BEMHBIX OTHOLIEHUH
ra3oB NPH XUMHUYECKUX PEAKLMSX, MACCHI BELIECTBA WIH 00BEMaA ra3oB 1o
U3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WU O00BEMY OJHOrOo H3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO J(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIECTB, IPEBpaIllCHUs U

COXpPAaHCHHA SHEPTHUH

41




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIJACC

Koa

ITpoBepsieMblii 3J1EMEHT COACPKAHMS

1

TeopeTnueckne OCHOBBI OPraHUYECKOU XUMUH

1.1

Ilpenmer opraHMyeckor XMMuU: €€ BO3HUKHOBCHHME, PAa3BUTHUE M 3HAYCHHUE B
MMOIYYEHUN HOBBIX BEIIECTB M MaTepHAOB. TeopHs CTPOEHUS OPTraHUYECKHX

coeauHeHnii A.M. bytnepoBa, €€ 0CHOBHBIE MOJOKEHUS

1.2

CtpyktypHble GOpMyIbl OpraHHYecKMX BellecTB. [oMonorus, Hu3OMepHsl.
XuMHu4YecKasi CBA3b B OPTaHMUCCKUX COCAUHCHUSAX — OJMHAPHBIC M KPATHBIC CBSI3U.

IIpencrasnenne o knaccupuKauyy OPraHMICCKUX BEIICCTB

1.3

Homenkiiarypa opranudeckux COCAMHCHUN (CHCTEMAaTUYECKas) W TPUBHUAIBHEBIC

Ha3BaHUS BAKHCHIITNX HpeHCTaBHTeHCﬁ KJIACCOB OPraHnvuCCKNUX BCHICCTB

VYrieBo10po/sl

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — IpoCTeHIIne
OpeACTaBUTENM @JIKAHOB: (U3MUEeCKHe UM XHUMHYECKHE CBOWCTBA (peakuuu

3aMCIICHMA U FOpCHI/IH), HaXxOXIACHUE B IIpUPOAEC, ITIOJTYUYCHUE U IIPUMCHCHHC

2.2

AJNKeHBI. COCTaB H CTPOCHHUEC, COMOJIOTHYECKUH pan. OTHIIEH U INPOIIUJIIEH —
HpOCTCfII.HHC NpEeaACTABUTCIIN AJIKCHOB! (1)I/I3I/I‘IGCKI/IC U XHMHYECKHE CBOMCTBa
(pCaKIH/H/I TUJAPUPOBAHUA, raJlorcHupoBaHusl, ruaparainmu, OKHCJICHUS u

HOJH/IMepl/ISaHI/II/I), MOJIYYCHHUC U MPUMCHCHUC

23

Anxaauensl: Oyranuen-1,3 u  wmetunOyragues-1,3: cTpoeHue, BaxHeimue
XUMHUYECKHE CBOMCTBa (peaknus monuMepusaiuu). [lonydeHHe CUHTETHMUECKOTO

Kay4dyKa U pE3HUHBI

24

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJOTHUECKUH psal. ALETHIEH —
OPOCTEHIINA NpeACTaBUTENb AKUHOB: COCTaB, CTPOEHHE, (u3uUeckhue |
XUMHUYECKHE CBOMCTBAa (peaklluy THAPUPOBAHMS, TaJOreHUPOBAHUS, THpaTallny,

TOpEHMUSI ), NOJIyudeHUE U PUMEHEHNE

2.5

Apennl. berzon: coctas, ctpocHue, PU3MUCCKUE U XUMUYCCKHE CBOMCTBA (PeaKIuu
TJIOTEHUPOBAHUS M HUTPOBAHUS), TOJTydeHUE W TNpuMeHeHue. Tomyon: cocTas,
cTpoeHHe, (u3MUecKhe M XUMHUYeCKHe CBOMCTBA (peakUUd TaJoreHUpOBAHUS U
HUTPOBaHUs), [OJYyYEHHE M IpuMeHeHue. ToKCMYHOCTh apeHoB. ['eHermueckas

CBsI3b MCKIY YIJICBOJOPOJaMH, MPUHAJIC)KAINTUMHA K PA3JIMYHBIM KJlacCaM

2.6

IIpupoaHble MCTOUHHMKM YIIEBOAOPOAOB. IIpHpo/iHbIM ra3 u momyTHble HeTSIHBIE
razel. Hedte u e mpoucxoxaeHue. CrocoObl mepepaboTku HedTH: MEPETOHKA,
KPCKUHI (TEPMUYCCKHMHA, KaTaIUTUYECKHUi), nuponu3. I[IpomaykTel mepepadoTKu
HeTH, MX MPUMEHCHUE B NPOMBILUICHHOCTH W B ObiTy. KameHHbIH yronp u

MIPOJIYKTHI €T0 MepepadoTKU
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Kucnopoacoaepxkaiue opraHu4ecKue COCIHHCHMS

3.1

IIpenenpHbie 0JHOATOMHBIC CHUPTHL. METaHOI U 3TAHOJ: CTPOCHHUE, HU3HICCKUE U
XUMHUYECKHE CBOMCTBA (peakLMU C aKTHBHBIMM METaJUIaMM, IajlOr€HOBOJOPOJIaMH,
ropeHue), mNpuMeHeHue. BogopoaHble CBSI3M MeXAY MOJIEKYJaMH CIUPTOB.
JeiicTBre MeTaHOJa W 3TaHOJA HAa OPraHU3M 4YeJoBEKa. MHOTOAaTOMHBIE CHUPTHI.
OTWICHTIUKOIL W TIIMLEPUH: CTPOCHHUE, (DUBNYCCKHE W XHMHYCCKHE CBOWCTBA
(B3auMozeHcTBHE €O UICJIOYHBIMM METallllaMM, KadeCTBEHHAas peakuus Ha
MHOTOaTOMHbIe cnupThl). [leficTBHe Ha opraHusM denoBeka. IlIpuMeHeHue

TIIMOCPHUHA U STHJICHITINKOJIA

3.2

denour: CTPOCHUE MOJICKYJIHB], (bl/ISI/I‘leCKI/Ie U XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH

¢denona. [lpumenenne penona
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Anpaerunpl U KeToHbl. Dopmanpaerus, ameTanbIerua: CTpoeHHe, HU3UYecKHe
XUMHUYECKHE CBOWCTBA (pPCaKIIMU OKHUCJICHUS M BOCCTAaHOBJICHHS, KadCCTBCHHBIC

peaxiun), MoJIy4eHUe U IPUMEHEHUE

34

O/IHOOCHOBHBIE TIpe/IC/IbHbIE KapOOHOBbIE KHCJIOTHL. MypaBbUHasE M yKCyCHas
KHCJIOTBI: CTPOCHUE, PU3NUYECKHE W XMMUYECKUE CBOMCTBA (CBOICTBa, oOlIMe JUIs
KJacca KMCIOT, peakius sTepuduKanun), noJydeHue U npuMeHenne. CteapuHoBas
U OJIEMHOBAsl KMCIOTHI KaK MPEeICTaBUTEIH BBICIINX KapOOHOBBIX KHUCIOT. MbLia Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIICC [IGI\/'ICTBI/IC

3.5

Cioxkabie (UPHl KaKk NPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['HMIPOIN3 CIOXKHBIX
a¢upos. Kupsl. I'maposnns sxkupos. Ilpumenenue xupos. buosiornueckas poib

KUPOB

3.6

VYrneBoasl: cocTtaB, KiaccupuUKalus YyrieBOJA0B (MOHO-, JU- W TIOIHCAXapH[Ibl).
I'mokoza — mOpocTeHIIMI MOHOCAaXapuI: OCOOEHHOCTH CTPOEHHS MOJEKYJIH,
¢usnyeckue U XMMUYEeCKHe CBOKCTBa (B3aumopeiictBue ¢ ruapokcuaom meau(Il),
OKHUCJICHHE aMMHUAa4HbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoxkeHHUe
TJIIOKO3bI), HAxX0XJEHWE B TPUPOJE, MpPUMEHEHUE, Ouonoruyeckas poJb.
dotocuHTe3. PpykTo3za Kak H30Mep TIMoKo3bl. Kpaxmanm u pemtonosa Kak
npupoAHble momuMepbl. CTpoeHHe Kpaxmana M Le/unoso3pl. Pdusuueckue u

XUMHUYECKHME CBOMCTBA Kpaxmasa (TH/IpOIN3, Ka4eCTBEHHAs PeaKkus ¢ HOJ0M)

A3zoTcoieprkalie OpraHu4eckiue CoeIMHEHNS

4.1

AMHHOKHUCIOTH KaKk amM(OTECpPHBIC OPTaHMYCCKUC COCAMHCHUS. Du3NuecKkue u
XUMHUYCCKHC CBOMCTBA aMHHOKHCIOT (HAa mpumMepe rnuiumHa). buomornueckoe

3HA4YCHUC aMHHOKHUCIIOT. HGHTI/I,ZLBI
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benkn kak NpupoHBIC BEICOKOMOJIEKYJISIPHBIE COeIMHEHM. [lepBudHas, BTOpu4Has
U TpeTHYHAas CTPYKTypa OenkoB. XHUMHUCCKME CBOMCTBAa OCIKOB: THIPONH3,

JACHaTypanus, Ka4YCCTBCHHBIC PCaKIIUU HA Ocenku

BBICOKOMOJIEKYIIPHBIE COCIMHEHHS
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OcCHOBHBIE IIOHSITHUA XMMHH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁZ MOHOMCD,

NOJIUMCEP, CTPYKTYPHOC 3BCHO, CTCHCHL IOJUMCPU3ALUMH, CPCAHAA MOJICKYJIsApHAasA

> macca. (cCHOBHBIE MCTOIblI CHHTE3d BBICOKOMOJICKYJUIPHBIX COCI[I/IHGHI/Iﬁ —
MOJIMMEpU3alus U ITIOJJUKOHICHCAI A
9KCHepI/IMeHTaJ'ILHBI€ MCTOABI H3YyUYCHUS BCOICCTB u ux HpeBpaH.[eHPIﬁZ
5.2 O3HAKOMJICHHUC C 06p33HaMI/I MNPpHUPOAHBIX U HCKYCCTBCHHLBIX BOJIOKOH, INIIACTMACC,

Kay4yykoB. [losrydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI
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11 KIIACC

Koxa

IIpoBepsieMblil 3JIeMEHT COACPKAHU

TeopeTuyueckne OCHOBBI XUMUHU

1.1

XuMHYEeCKUH dIeMeHT. AToM. SIapo aroma, HM30TOIBI. OIEeKTpOHHas 0OO0JIOUKA.
DHEpPreTHYeCKUe YpPOBHU, MOAYPOBHH. ATOMHEBIE opOutamu, s-, p-, d-3IEMEHTHL
OCoOEHHOCTH paclpeaeIeHUs] JJIEKTPOHOB IO OpOMTAISsIM B aToMax dJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAA KOH(MUTYpAIHs aTOMOB

1.2

[Tepuoanueckuii 3akoH U llepuoaudeckas cucrema XUMUYECKUX 3nemMeHTOB J[.H.
MenneneeBa. CBA3p nepHOIUYECKOro 3akoHa W IlepHonudeckod CHCTEMBI
xumuyeckux 3eMeHtoB JI.M. MeHueneeBa ¢ COBPEMEHHOM TEOPHEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHUS CBOWCTB XHUMHUYCCKHX 3JICMCHTOB U
00pa3yeMbIX HMMH TIPOCTBIX H CIOXKHBIX BEIIECTB IO TPYyIIaM M IepHOIaM.

3HaueHue INCPHOANYICCKOIo 3aKOHA B PA3BUTHU HAYKH

1.3

Crtpoenue BeniecTBa. XUMHUYECKas CBsI3b. BUIIbI XUMUYECKOUM CBS3U (KOBaJE€HTHAS
HEMOJspHas U MOJApHAs, UOHHAs, MeTauinyeckas). FIOHbI: KaTHOHBI U AHUOHBI.
Mexanusmbl  00pa3oBaHus KOBAJCHTHOM XUMHUYECKOW CBsI3M  (OOMCHHBIH U

JIOHOPHO-aKIeNTOpHBIN). BojiopoiHas cBs3b

1.4

BasieHTHOCTB. DIEKTPOOTPUTIATEILHOCTE. CTENCHD OKUCIICHUS

1.5

BemiecTBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOI'O CTPOEHMs. 3aKOH IIOCTOSIHCTBA
CcocTaBa BellecTBa. THIMBI KPUCTAJUIMUECKUX PElIETOK. 3aBUCHUMOCTh CBONCTBA
BEIIECTB OT THUIA KPUCTATUYECKOU perméTku. [IoHATHEe O AUCTIEepPCHBIX CHCTeMaXx.

HcTuHHBIE U KOJUTOW/IHBIE PacTBOPH. MaccoBas 10151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus HeopraHudeckux coenuHeHui. HoMeHkaTypa HEOpPraHMYECKHX

BCIICCTB

1.7

Xumuueckas peaxius. Kinaccudukaius XuMHUYECKUX Peakiyil B HEOpraHUYecKol u
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHUSI MacChl BELIECTB, 3aKOH COXpPAaHEHUS U

MMpEBPAIICHUA DHEPTHUH IIPU XUMHUYCCKUX PCAKINAX

1.8

CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IUYHbIX (PaKkTOpOB

1.9

O6paTI/IMBIC pE€aKuuru. XHUMHUECKOe PaBHOBECHC. q)aKTOpBI, BJIUAKOIMINC Ha

COCTOSIHHE XMMHU4YecKoro pasHoBecud. [lpuniun Jle [latense

1.10

OnekTponutnueckas auccormanus. CunpHble W cimalble dnekTponuThl. Cpena
BOJHBIX PacTBOPOB BCILLUECTB: KHUCIAs, HEHTpanbHas, wieno4yHas. Peakuud HOHHOTO

oOMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBUTECIILHEIC peaKknun

Heoprannueckas xumus

2.1

Hewmerannsl. Tlonoxenne HemetamioB B Ilepuoanueckoil cucteMe XHUMHUYECKHX

snemeHToB JI.MI. MenneneeBa U OCOOCHHOCTH CTPOCHUs aroMoB. DuznyecKkue
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CBOMCTBa HEMETAUIOB. AJUIOTPOIIMS HEMETAJIJIOB (HA IpPUMEpe KUCIIOpOoAa, CEpBI,

docdopa u yriaepoaa)

2.2

XWMHUYECKHUE CBOWCTBA BAXKHCUIIMX HEMETAJIOB (TaJOTCHOB, CEpPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) W HX  COCAWHCHHMN  (OKCHIOB,
KHCJIOPOJCOAEPXKAITUX  KHCIOT, BOJOPOAHBIX  coeawHeHuit). IlpumeHeHue

Ba)KHEHIITNX HEMETAINIOB U MX COGI[I/IHCHI/Iﬁ

2.3

Metamnsl. IlonmoxkeHue wmetamioB B Ilepuomuueckoil cucremMe XHUMHUYECKUX
anemeHToB J[.M. MenaeneeBa. OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00O0JIOUEK
atoMoB MetauioB. OOmme ¢u3muecKkre CBoOWcTBa MeTauioB. CIUTaBel METAJLIOB.

DIEKTPOXUMHUYECKUH Psij HANIPSKEHUH METallloB

2.4

XHWMHUYECKUE CBOMCTBA BAXHCUIIUX METAIUIOB (HATPUU, KaIWH, KaJIbIUH, MarHuH,
ATIOMUHMM, IIMHK, XPOM, JK€Ie30, MeAb) M HX coeauHeHuil. OOmue crocoObl

MOJTYy4YCHUA MCTAJLIOB. HpI/IMeHeHI/Ie MCTATJIOB B 6LITy U TCXHHKCE

2.5

I'eneTnueckas cBS3b HCOPraHUYE€CKUX BCIIECTB, IPHHAMJICKAINWX K PpPa3jInYHbIM

KJ1accaM

XUMHA U KU3HDb

3.1

Ponp xuMHH B obecredeHUH SKOHOFH‘ICCKOﬁ, BHGPFCTHHGCKOﬁ u HI/IH_IGBOI‘/’I
6G3OHaCHOCTI/I, PasBUTUN MCJUIHUHBI. Ilomsatue o HAay4YHBIX MCTOJax IIO3HaAHUA

BCIICCTB 1 XMMHYCCKHUX peaKHI/Iﬁ

3.2

[Ipeacrarieauss 06 OOMMX HAYYHBIX MPUHIIMAIIAX TPOMBIITUICHHOTO TOYYCHHUS
BOKHEHIIUX BEMIECTB. YENOBEK B MHPE BEIIECTB M MATCPHAIOB: BaKHEHINNE
CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepUajbl, KpacKd, CTEKIIO,
KEpaMuKa, MaTepHANbl [UIs DJCKTPOHUKH, HAHOMATCPUAIb, OPraHUYECKUE U

MUHEpPAJIbHBIE YI00pEHUS

33

XumHusi W 37I0pOBbE UCIOBEKA: TMpaBWIa WCIOJB30BAHUS  JICKAPCTBCHHBIX
MpenaparoB, mpaBuia 0C30MacHOT0 UCTIONB30BAHUS MIPENAPaTOB OBITOBONM XUMUU B

MOBCETHEBHOM KM3HU

46




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI JIJIA YYUTEJIA

HOP U PECYPCBI CETU HHTEPHET

47
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