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IMMOSICHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XWMWUU Ha YPOBHe cpeAHero o0iero o6pa3oBaHus
pa3paboTaHa Ha ocHoBe ®DezepaqbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpasoBanuu B Poccutickoii ®emepaiiun», TpeboBaHU K pe3y/ibTaTaM OCBOEHUS
benepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl CpefiHero ooOimero obpa3oBaHUs
(®OI1 COO), npeacraBieHHblx B  PemepaJibHOM  TOCyAApPCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, c¢ yuérom KoHUenmuuy TpernojaBaHus
yueOHOrO TipefMeTa «XHMHs» B 0Opa3oBaTeNbHBIX OpraHu3alvsax Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/bHbIe TIPOTPaMMBI, |
OCHOBHBIX TIOJIO)KeHUM «CTpaTernd pas3BUTHSI BOCIIUTaHUS B Poccuiickou
®epnepanuu Ha niepuof, no 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0/I0B K pa3paboTKe MpPOrpaMMbl 10 XWUMHH, K OIpe/ie/IeHHIO
obr11eit cTpaternu oOydeHus, BOCITUTAHUS U PA3BUTHS 00YUarOIMXCSl CpeAiCTBaMU
yueOHOTO0 rpeameTa «Xumusi» At 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUJIH
KoHIlernTyanbHble TonokeHHss PI'OC COO o B3auMO0OYCIOBIEHHOCTH 1iefieH,
COJIep)KaHus, pe3ynbTaToB o0OydeHHsT U TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, rojiyyaemoe BBIMTY CKHUKAMH
o0O1ieobpa3oBareslbHOM OpraHMW3al[uM, SIB/SeTCS HeOThbeMJeMOM UacThl0 HUX
obpa3oBaHHOCTM. OHO CAY)KUT 3aBepIlalOlMM STalioM peaju3alud  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe KI/IIOUeBLIX IIeHHOCTeM, MPHUCYIIUX
1[e/IOCTHOM CHUCTeMe XWUMHYecKoro o0pa3oBaHUs. OTH 1[eHHOCTH KacCaroTCs
T03HAHUS 3aKOHOB MPUPO/bI, (POPMUPOBaHUST MUPOBO33peHHs U 00I1ell KyIbTypbl
Yye/ioBeKa, a TaKXKe 3JKOJOrMUeckKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3[I0POBBI0O U TIPUPOJHOW cpefe. Peanmu3yercsi xuMuyeckoe oOpa3oBaHue
o0OyyJaroIuxcs Ha ypOBHe CpefiHero o0iero o0pa3oBaHusI CpeACTBaMU YUeOHOro
npeaMeTa «XHMHsI», COJlep)KaHWe U TIOCTPOeHHWe KOTOPOro OnpejeseHbl B
rnporpaMMe 1O XUMHUH C YYETOM CrelMdUKM HayKu XUMUH, €€ 3HaueHus B
TO03HAHWM TIPUPOZBI U B MaTepyanbHON >XKU3HU OO0IIeCTBa, a TaKXKe C yYETOM
o0mmx 1eseli W TIPUHLIAIIOB, XapaKTepU3YIOI[UX COBPEMEHHOe COCTOSTHHUE
cucTeMbl cpefiHero obiiero obpasoBanusi B Poccuiickoii ®epepaiiuu.

XUMUST KaK 3JIEMEHT CHCTeMbI eCTeCTBEHHBIX HayK WrpaeT ocoOyio poJib B
COBpEMEHHOU I[UBW/IM3AINN, B CO3/JaHUM HOBOM 0a3bl MaTepuaTbHOU KYJ/IbTYPHI.
OnHa BHOCHUT CBOM BKJaJ, B (pOpMHUpOBaHUe pallMOHATbLHOTO HAYYHOT'O MBIIIEHUS,
B CO3/laHUe 1[eJIOCTHOTO TpeZicTaB/ieHusi 00 OKpy)KarollleM MUpe KaK O eUHCTBe
MpUPO/Ibl U YesloBeKa, KOTOpoe (OPMHUPYeTCs B XWUMHH Ha OCHOBe TTOHUMAaHMUS



BeII[eCTBEHHOT0 COCTaBa OKPY’)KAIOIlero MHPA, OCO3HAHUSI B3aWMOCBSI3U MEXKAY
CTPOEHHEM BeIeCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTIMU TIPUMEHEHUSI.

TecHO B3aUMO/IeHCTBYS C APYTMMH €CTeCTBEHHBIMU HayKaMU, XUMHS CTajla
HEOTHEMJ/IEMOH YaCcTbI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM YC/IOBUEM YCTIEIITHOTO
TPYZQ U >KU3HU KaKJ0ro useHa obijectBa. CoBpeMeHHass XWMHSI KakK Hayka
co3yjaresibHasl, KakK HayKa BBICOKMX TEeXHOJIOTWM HarpaBjieHa Ha pelleHue
r7100aMbHBIX MpO6eM yCTOWUMBOTO pa3BUTHs Ue/IOBEUECTBA — CHIPbEBOM,
9HepreTUUeCKOU, MUITeBOM, IKOJIOTHUECKOW 6€30T1aCHOCTH Y OXPaHbI 3/10POBBSI.

B cooTBeTCcTBHMM C OOLUMHU 1[eSIMU W TIPUHI[UTIAMH CpeJgHero oOIero
obpa3oBaHus coziepkaHuve npeaMera «Xumusi» (10—11 kmacchl, 6a30BbIM YPOBEHb
W3y4eHUsT) OPUEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TIOITOTOBKY
oOyuaroluxcs, HeoOXOJUMYI0 WM [ BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTUPOB, YCIEIIHOTO BK/IIOUEHHSI B JKW3Hb COLIUYMa, TIPOJOJ/DKeHUS
o0pa3oBaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPe/[CTBEHHO C XUMUEH.

CocTaBigmmUMU  TipegMeTa  «XHUMUSI»  SBJSIOTCA  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOijass ¥ HeopraHUueckasi XHMUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHHsi KOTOPBIX SIBJISIFOTCS OCHOBBI 6a30BOi HayKU: chcTeMa
3HaHUU 110 HeOPraHWYeCKOM XWMUHM (C BK/IIOUEHHEeM 3HaHUM U3 00IIel XUMUM) U
opraHuyeckor xumuu. PopMypoBaHUe AAHHON CHCTeMbI 3HAHWM TPU U3YUEHHH
npeaMera obecrieunBaeT BO3MOXKHOCTb pacCMOTPeHHMs] BCEro MHOToo0pasus
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTUM, 3aKOHOB U TeOPU XUMUHU.

CTpykTypa cofiep)kaHusi KypcoB — «OpraHuueckass xumus» U «OOias u
HeopraHuveckass XUMHUs» CHOpPMHpPOBaHa B TIpOrpaMMe I10 XMMHM Ha OCHOBE
CUCTeMHOTO TIOAXoJa K U3y4yeHHIO YyueOHOTO Marepyana UM 00yc/ioB/ieHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHWM Ha  OMpefe/éHHBIX
TeOpeTUUeCKUX YypOBHSIX. Tak, B Kypce OpraHMUecKod XWUMHUU BellleCcTBa
pPacCMaTpPUBAIOTCS Ha YPOBHE KJ/IaCCUUECKOW TEOPHUM CTPOEHHs OpraHWUeCKUX
COeMHEHWM, a TakKe Ha ypOBHE CTEePEOXHMMHUECKUX W 3JIeKTPOHHBIX
Tipe/iCTaB/ieHnd 0 cTpoeHHH BelrecTB. CBefleHHsi 00 u3ydaeMbIX B Kypce
BellleCTBax JAal0TCs B Pa3BUTUU — OT YTIJIeBOJOPO/IOB [0 CIOXKHBIX OMO0/IOTHYeCKH
aKTHUBHBIX COelMHeHWH. B Kypce OpraHMuUecKOW XWMHM TIOy4YaiOT pPa3BUTHE
copMUpOBaHHbBIE Ha YPOBHE OCHOBHOTO 00Illero obpa3oBaHusl MepBOHaYaIbHbIE
TIpe/ICTaB/IeHUsT 0 XUMHUYECKOUW CBSI3M, KIacCU(PUKAIIMOHHBIX TTPU3HAKaX BelleCTB,
3aBUCHMOCTU CBOMCTB BeIlleCTB OT UX CTPOEHMUs], 0 XUMUUeCKOW peakIvH.

[Tos HOBBIM YIJIOM 3peHHMs B IpeiMeTe «XWMHUs» 0a30BOrO ypPOBHS
paccMaTpWBaeTCsl W3yUeHHBI Ha YPOBHe OCHOBHOTO 00iero o6pa3oBaHUs
TeopeTUUeCKuid MaTepuan U (GaKTOJIOTUUeCKHe CBefleHHs O BelljeCTBaX U
XUMUUECKOM peakijuu. Tak, B UaCTHOCTH, B Kypce «OOlijasi u HeopraHuyeckasi
XUMUsD» OOYYarOLUMCS TIPe/IOCTaB/ISIeTCS] BO3MOXKHOCTb OCO3HaTh 3HaueHHe



TIepUOANUECKOTO 3aKOHa C 00IleTeopeTHYeCKMX W MeTO/[0JIOTHUUYeCKUX TO3HUIUH,
riyb)ke TIOHSTH HWCTOpUYECKOe U3MeHeHWe (YHKLMA 3TOro 3akoHa — OT
0000I111aroI1Iel 10 0OBSICHSIIONIEH U POTHO3UPYIOIIEH.

EfviHas cucTeMa 3HaHUN O Ba)KHEMIIIMX BellleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAX U TPUMEHEeHWU, a TaKKe O XMUMHUeCKUX DeaklusiX, UX CYL[HOCTA U
3aKOHOMEpPHOCTAX MpoTeKaHuss JoroyiHsgerca B Kypcax 10 u 11 kiaccos
3/IeMeHTaMU COJlep)KaHusl, WMEIOIUMU KY/JIbTYpOJIOTMUeCKUi U TIPUK/IaJHOU
XapakTep. OTU 3HaHHS CIOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBSI3M XUMHHU C
JPDYTUMU HayKaMH, PAacKpbIBAlOT €& pojib B T03HaBaTe/JIbHON U TIPaKTUUeCKOM
JesiTe/IbHOCTU  YeJsloBeKa, CIOCOOCTBYIOT BOCIMTAHUIO YyBa)KeHUsI K TIPOLIeCCy
TBOpYECTBa B 00/IaCTH TEOPUM U TPAKTHUUECKUX TPWIOKEHU XUMHH, TIOMOTalOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOI[eCTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npo6sieMax, CBsSI3aHHBIX C XUMHeM, KPUTHYeCKH OCMBICJIMBaTh MHGOpPMAIUI0 U
MIPUMEHSATb e€ [l TIOTIOJIHEeHUWsI 3HaHWUM, pelleHUs] WHTeNIeKTyalbHbIX U
9KCTIepUMeHTabHBIX MCC/Ie/oBaTebCKUX 3aziau. B 1jesioM coziep)kaHue yueOHOTO
npegMeTa «XUMHS»  JAHHOTO  YPOBHS  W3y4YeHUs  OpPHUEHTHUPOBAaHO  Ha
dbopmrpoBaHre y 00yYarIIUXCsi MHUPOBO33DeHUECKON OCHOBBI [jisi TIOHUMAaHMUS
dbunocobckux uaeH, TakMX KakK: MaTepuaabHOe eJUHCTBO HeOpPraHWu4ecKoro |
OpPraHUYecKoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BEI[eCTB WX COCTaBOM H
CTpOeHWeM, TI03HABAEMOCTb TIPUPOJHBIX SIBJEHWN TIyTéM JKCIIepUMEHTa W
pellileHus] TIPOTUBOPEUMM MeXJy HOBbIMH (aKTaMd U TeOpeTHYeCKUMHU
TIpe/ITIOChI/IKaMH, 0CO3HaHKe POJIM XUMUU B PellleHWH SKOJI0rMuecKrx rpoobseM, a
TakKe 1MpobyieM cOepekeHUs] SIHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TeXHOJIOTUM ¥ MaTepHaJsioB.

B r1ulaHe pelieHWs 3alau  BOCIIATAHUS, pa3BUTHUS U COLMAM3alUU
oOyuaroluXxcs TPUHSATbIe TMPOrPaMMOM 0 XWMHHW TOAXO[bl K OIpe/e/ieHHIo
cojlepkaHUsi M TIOCTPOEHHUs1 TIpeJiMeTa TIpeAyCMaTpuUBalOT (opMUpoBaHUe
yYHUBepCalbHBIX yUeOHBbIX [eWCTBUM, WMelmux 0a30Boe 3HaueHue /s
pPa3UUHBIX BUJOB [JeATebHOCTH: pellleHds TMpobseM, TOWCKa, aHaau3a |
06paboTku nHbOpMaIK, He00X0JUMBIX 1711 IPUOOPEeTeHMs OIbITa MPAKTUUeCKOU
Y UCC/Ie[IoBaTe/IbCKOM JiesiTe/lbHOCTH, 3aHWMalollleid BakHOe MeCTO B TO3HaHUHU
XUMUH.

B rmpakTuKe TmMperojlaBaHysi XUMHUU KaK Ha ypOBHE OCHOBHOTO 0OIiero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpe/iHero o0Irero oopa3oBaHusi, TIPU OTpe/ieIeHUH
coj/lep>KaTe/IbHOM  XapaKTepUCTUKU 1iejiell u3ydeHUs TpeaMeTa HarpaB/ieHUeM
TepBOCTEeNeHHONW 3HAUMMOCTH TPAULIMOHHO TPU3HAETCsT (OPMUpPOBaHHWE OCHOB
XUMUUECKON HayKy Kak 00/71acTh COBPeMEHHOT0 eCTeCTBO3HAHMUS, TTPAKTUUeCKOMn
JesiTe/IbHOCTA 4esioBeKa U KakK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyabTypbl. C



METOJMYECKOU TOUKW 3PEHHs] TaKOW TMOAXO[ K OIpeje/eHUr0 Liejerd H3ydeHus
TipeiMeTa SIB/ISIeTCS BITOJTHE OTTPaBZaHHBIM.

CoryiacHO JlaHHOW TOYKe 3peHMsl TJIaBHbIMU 1ieJIAMU M3ydeHUs TIpejiMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 K1) ABJISIOTCS:

e (opMHpOBaHWe CHUCTeMbl XUMWUUECKHMX 3HAaHUM KaK  BaKHeMIlleu
COCTaB/ISIFOIIEN eCcTeCTBeHHO-HayuHOM KapTWHBI MHpa, B OCHOBe KOTOPOU
JiexXaT K/IoueBble TIOHATUS, (PyH/laMeHTa/ibHble 3aKOHbI U TEOPUU XHUMUU,
OCBOEHUe s3blKa HayKH, YCBOeHHWe W TIOHMMaHHe CYI[HOCTU [JOCTYITHbIX
0000111eHNI MUPOBO33pEHUECKOT0 XapakTepa, O3HAKOMJIeHHEe C HCTOpHel
VX Pa3BUTHS U CTaHOBJIEHUS;

e (¢opMUpoOBaHUe U Pa3BUTHeE TIPe/ICTaB/IeHHN O HayUHbIX MeTO/IaX MMO3HAHUS
BEIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAuUMBIX /i TpHobpeTeHUs
YMEHUN OpHUEHTHPOBAaThCSI B MHUDE BeIleCTB U XUMHUYECKUX SIBJIEHUM,
VMMEIOLLMX MeCTO B MMPUPO/ie, B TPAKTUYECKOM U MOBCEIHEBHOW JKH3HY;

e pa3BUTHE YMEHHWM U CITOCOOOB JIeITe/TbHOCTH, CBSI3aHHBIX C HaO/MoeHueM
U 00bsiCHeHHMeM XUMUUECKOTO JKCIlepruMeHTa, CoO/roZieHreM TIpaBUJI
6e3oracHoro obpaiiieHus C BelljeCTBaMH.

Hapsiny ¢ 3TuM, cofep)karejibHasi XapaKTepUCTHKA Liejiel U 3aJjauy U3ydeHus
ripeiMeTa B TIpOrpaMme 0 XUMUU yTOUHEHa U CKOPPEeKTHPOBaHa B COOTBETCTBUM
C HOBBIMH TIPUOPUTETAaMH B CHUCTeMe cpefiHero obiiero obpa3oBaHusi. CerofHsi B
TperofiaBaHU  XUMUM B Oofbllleli  CTerleHW  OTAAETCS  TIpeIiouTeHHe
MIPAaKTUUeCKON KOMIIOHEHTe Cojflep)KaHusi OOyueHusi, OpUeHTHPOBAHHOM Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je0bpa30oBaTe/IbHOM OpraHu3allid, Ba/eIOI[ero He
HabopoM 3HaHWH, a GYHKI[MOHAMBHOW TPaMOTHOCTBIO, TO €CTh criocobamMu u
YMEHUSIMA aKTHMBHOI'O MOJIydYeHUs] 3HAHUM Y MPUMEHEHUs WX B peasibHOM KW3HU
J71s1 peleHus IpakKTUYeCKHX 3a/jay.

B cBfi3M C 3TUM TIpU MU3y4YeHUM MpegMeTa «XHUMHUsS» [JOMUHUDYHOLee
3HaueHUe TTPUOOpeTaroT TaKye 1[eJId U 3aZlaud, Kak:

afiarTaiysi 00yJaroIuXxcsl K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOILIEr0CsS MUPA,
dbopmMUpoBaHWe  WHTe/JIEKTyaJbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMo00pa30BaHHIO, COTPY/JHUUECTBY, CAMOCTOSITEJTbHOMY ITPUHSATHIO TPAMOTHBIX
pellleHU B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C Bell[eCTBAMU U UX
TIpUMeHeHUeM;

dopmrpoBaHre y o0OyuarolmMXcs KIHOUYEeBBbIX HABLIKOB  (K/THOUEBBIX
KOMITIeTeHIU), HMMEIOIIUX YHUBepcalbHOe 3HaueHue [jisi pPa3/MuHbIX BHU/OB
JesiTe/IbHOCTU: pellleHus Tpo0sieM, TOMCKa, aHaau3a U 00paboTku nHbopMaluy,
HeoOXOAUMBIX [Jii TMpHOOpeTeHUs OIbITa [eATelbHOCTH, KOTOpas 3aHHMaeT
Ba&)KHOE MeCTO B TI03HAHMM XUMHH, a TakXKe [/ OLEHKA C T[O3ULUU



9KO0JIOTHYeCKOW 0e301acHOCTU XapaKTepa B/USHUS Bel[eCTB U XUMUUYECKUX
TIPOIIECCOB Ha OPTaHW3M YeJIoBeKa U MIPUPOJIHYIO Cpely;

pa3BUTHE TI03HABATe/IbHBIX WHTEPECOB, WHTEUIEKTya/lbHbIX W TBOPUYECKHX
CrIocobHOCTeN 00yUaroIMXCsi: CIOCOOHOCTH CaMOCTOSITe/IbHO TIPHOOpeTaTh HOBbIE
3HAHUS 110 XUMUW B COOTBETCTBUU C >KU3HEHHBIMU TTOTPEOHOCTSIMU, UCTIONH30BaTh
coBpeMeHHble UH(OPMALIMOHHbIe TeXHOJIOTHM [jis TIOMCKAa U aHau3a yueOHOU U
HayYHO-TIONY/IIPHOM MH(POPMAaI[Ui XUMHUUECKOT'0 CO/IeP>KaHus;

¢dbopmupoBaHUe U pa3BUTHe Y 00yUarOIIMXCs aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBIIILJIeHHsI, HaO/MoAaTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJuMbl, B UYaCTHOCTH, TPHU TJIAHUPOBAaHWUM U TIPOBeJEHUU XUMUUECKOTO
9KCTIepUMEHTa;

BOCTIMTaHWE Y OOydvarommxcs yYOeXXJEHHOCTY B  TI'yMaHUCTHUYECKOU
HaTpaB/IeHHOCTA XWUMUH, €€ Ba)KHOW DOMU B pellleHHWH T100a/lbHBIX Mpobsiem
paLMOHaLHOTO TIPUPO/IOTIOIH30BaHUsI, MOTMOTHEHUsST SHepreTUUeCKUX pecypcoB U
COXpaHeHUs TIPUPOJHOTO PAaBHOBECHs, OCO3HaHUsS HeoOXOJUMOCTH OepexxHOTo
OTHOLIIEHUsT K TIPUpOJie U CBOEMY 3[I0POBbIO, a TaKxe MpHUOOpeTeHUs OMbITa
WCTIO/Tb30BaHUST TIO/IyUeHHbIX 3HAHWM [Ji TIPUHSATUS TPaMOTHBIX peIllleHuid B
CUTYyaLUsiX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM TUlaHe cpeziHero oOijero obOpa3oBaHUs TIpeAMeT «XHUMUS»
6a30BOro ypoBHsI BXOAUT B COCTaB IpeAMeTHOM ob6sactu «EcTecTBeHHO-Hay4YHbIe
TIpeIMeThI».

OOb11jee yKC/I0 YAaCOB, OTBEAEHHBIX /I/Is1 U3yUeHHs XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiriero obpa3oBaHus, coctaiisieT 68 yacoB: B 10 Knacce — 34 yvaca (1
yac B HeJie/t0), B 11 knacce — 34 yaca (1 yac B HeJie/to).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XUMUA

TeopeTuyecke 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHMueCKOW XMMUM: €€ BOSHUKHOBEHUe, pa3BUTHE U 3HaUeHUe B
MOJTyUeHUU HOBBIX BeIleCTB W MaTepuasnioB. Teopusi CTPOEHUsI OpPraHuYecKHUX
coenuHenuii A. M. ByTnepoBa, eé oCHOBHbIe 10/10)KeHUsl. CTPYKTypHbIe (hOPMY/JIbI
OpraHhuyecKux BewecTB. [l'omonorus, wu3omepus. XuWMUYeckas CBA3b B
OpraHhuYeCKUX COeIMHeHUsIX — OJJMHAapHbIe U KpaTHbIe CBSI3U.

[IpencraBneHre 0 KjaacCU(UKaLMM OpraHM4eckux BellecTB. HoMmeHksaTypa
OpraHMYeCcKux COeJWHeHWU (chcTeMaTudeckas) U TpHBHUabHble Ha3BaHUS
Ba)KHEUILIUX MpeICTaBUTEEN KIaCCOB OPraHUueCKUX BeleCTB.

OKcrepuMeHTa/lbHble MeTOZbl M3YyUeHHs BeIlleCTB U WX [peBpallleHUi:
O3HaKOMJ/IeHHe C obOpasljaMu OpraHMuecKuX BelecTB W MaTepuajaMd Ha UX
OCHOBe, MO/Ie/TUPOBaHNe MOJIEKY/l OpPraHWYeCKWX BeIecTB, HabsojeHne W
OMNMCaHKe JeMOHCTPALMOHHBIX OMbITOB T10 NPeBpalleHUI0 OPraHUYeCKUX BelleCTB
TIpU HarpeBaHuu (Ti7IaBieHUe, 00yTIMBaHUe U TOPEeHUe).

YrneBosopoanl

AJIKaHBI: COCTaB W CTpPOEHWEe, TOMOJIOTUUeCKuM psif. MeTaH W 3TaH —
MpOCTeNIlIe TMpeJCTaBUTe/M a/JKaHOB: (U3WUeCKhe W XUMHUeCKHe CBOKCTBA
(peakivy 3amellleHUsI W TOPEHUsI), HaxOXK/eHWe B TMpHUpOoJe, TIONyuyeHue U
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWE, TOMOJIOTUYECKUU Psifi. DTUIEeH U MPOIUJIeH —
MpPOCTeNIIe TpeJCTaBUTe/M aJIKeHOB: (U3WUecKhe W XUMHUeCKHe CBOKCTBA
(peakiud TUPUPOBAHUS, TaJOre€HWPOBAHUS, TUApATAllUM, OKUC/IEHUS W
MO/IMMEePU3aLum), MoJlydeHre U IpUMeHeHHUe.

Ankaguvenbl: Oytaguen-1,3 u MetunOyTagueH-1,3: cTpoeHue, BakKHeMIIVe
XUMUYeCKre CBOMCTBA (peakuusi rosuvMepusanum). I[losydyeHre CMHTETHUUECKOTO
KayuyKa U pe3uHbl.

AJNKWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUEeCKHM psifl. AlleTHIeH
— TIPOCTeMIlIMK TpeJ/CTaBUTe/b aJKUHOB: COCTaB, CTpPOeHUe, ¢u3Nueckue U
XMMHYEeCKHe CBOMCTBA (peakLMM TMpUPOBAaHUS, TaJIOreHUpPOBaHus, rUpaTaLuy,
rOpeHust), MoJlydeHue U IpuMeHeHue.

Apenbl. bBeH3osn: cocTaB, CTpoeHue, (pu3nMyecKue U XUMUUYECKHe CBOWCTBa
(peakiyy rajioreHMpPOBaHUs M HUTPOBaHUS), MOIyUYeHUe U npumeHeHue. Tonyosn:
cocmas, cmpoeHue, ¢usuveckue U xumuueckue ceolicmea  (peakyuu
204/1026HUPOBAHUS. U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBSI3b MeXAY YIJIEBOAOPOAAMU, TpPUHAJ/IEXAIUMUA K
pa3/IMYHbIM KJIaCcCaM.

[Ipyupo/iHble WCTOUHWKHW YI€BOAOPOAOB. [IpyUpoiHBIM Ta3 W MOMYTHbIE
HedTsHBIe Ta3el. HedTh U e€é mpoucxoxaenuwe. CriocoObl mepepabOTKH He(TH:
NeperoHKa, KpeKWHI (TepMUYecKui, KaTaJuTU4ecKui), nuponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B TPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIM
yT0Jib U TIPOAYKTHI €0 TiepepaboTKy.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BellleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCcTMacC, KayuyykoB M pe3WHbI, KOJIJIeKI[UU
«HebTb» U  «¥Yroib», MoOJenupoBaHHWe  MOJIEKYJ  yIJIEBOJIOPO/IOB U
raJIoreHONPOU3BO/IHBIX, MMPOBeJieHNe MPAKTUUeCKOW paboThl: ToyyeHHe STU/IeHa
Yl U3y4YeHHe ero CBOUCTB.

PacuéTtHble 3a7jaun.

BbluvcrieHUst TI0 ypaBHEHWIO XWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa WM TMPOJYKTa peakliMi M0 M3BECTHbBIM Macce,
00bEMY, KOTMUYECTBY OZHOTO U3 UCXOJHBIX BEeI|eCTB WX MIPOYKTOB PeaKLUn).

Kucopojgcoaepikamniyue opraHuuecKye coeJHHeHUs

IIpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHO/N UM 3TaHO/N: CTPOEHHe,
(u3Mueckue W XUMHUUECKHMe CBOMCTBA (peakiuud C aKTHBHBIMM MeTajllaMH,
rajJioreHOBOJOPO/iaMH, TOpeHue), TpuMeHeHue. BoJopoiHble CBSI3U MeXAy
MOJIEKY/IaMHU CITUPTOB. [leliCTBHe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJiOBeKa.

MHoroatoMHble  CIUPTHI.  OTWIEHIVIMKOIb W [JIMLEpPUH: CTpOeHue,
¢u3nueckue W XUMUYECKHMe CBOWCTBA (B3aWMOJEMCTBHE CO IeJ0YHBIMU
MeTa/ulaM{, KaueCTBeHHasl peakljisi Ha MHOrOaTOMHble CIUPThHI). [lelicTBUe Ha
opraHusM yesioBeka. [IpriMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJ: CTpOeHWe MOJIeKy/bl, (U3MYeCcKue W XUMHUYECKHe CBOWCTBA.
TokcnuHOCTh PeHosa. [Ipumenenue geHoa.

Anpperngpl M Kemoubl. DopMmanbliern], aueTaablerufi:  CTpPOeHue,
¢du3nueckue U XMMUUECKHe CBOMCTBA (peaklMM OKWC/IeHUSI U BOCCTaHOBJIEHUS,
KaueCTBEeHHbIE DeaklyH), MoyueHre U IpUMeHeHMe.

O[IHOOCHOBHBIe —TIpeZiesibHble KAapOOHOBble KHUC/IOTHL. MypaBbMHas WU
YKCYCHasi KUCJIOTbI: CTPOeHHe, (pu3huyeckue U XUMHUUeCcKhe CBOMCTBa (CBOMCTBA,
o01ue [/ Kacca KUC/IOT, peakiys 3TepuduKalyun), roiyyeHrde U puMeHeHue.
CreapuHOBasi U OJieMHOBasi KUC/IOThI KakK TpeACTaBUTeIM BBICIINX KapOOHOBBIX
KUACIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIlee JeliCTBHe.

CnoxHble 3pUpbl KakK MpOW3BOAHbIe KapOOHOBBIX KHUCIOT. ['maposus
CoXKHBIX 3¢UpoB. Kupsl. ['naponus xxupos. [IpuMeHeHue »xupoB. buosoruueckas
POJIb JKUPOB.




YrneBoApl:  cocTaB, KjaacCU(PuKauus — yrieBojoB  (MOHO-, [AU- U
rosicaxapuibl). I'/ioKo3a — TpocTeIuii MOHOCaxapy/i: 0COOeHHOCTH CTPOEHUs
MOJIEKY/Ibl, (U3MYeCKMe W XUMHUYeCKWe CBOWCTBA (B3aUMOJENCTBUE C
rugpokcugom meau(Il), okvcieHre aMMHUauyHBIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpOoXkeHMe T/IFOKO3bl), HaXOX/eHHe B TIpUpOJie, TIpUMeHeHue,
buonoruyeckast posib. @otocuHTe3. PpykTO3a Kak U30Mep I/THOKO3bI.

KpaxMmasn u 1e/Tr0/103a Kak MpUPO/HbIe TToiMMepbl. CTpoeHHe KpaxMasia U
Le/Ut0/103bl.  PU3MUeCcKWe U XUMHUYeCKMe CBOMCTBA KpaxMana (TUApOJu3,
KaueCTBeHHasi peakiLusi C UOJ0M).

OKCrepyMeHTa/lbHble MeTOZbl W3yueHHs BeLeCTB W WX MpeBpalleHuM:
TIpoBe/ieHre, HaOJIfOJileHre U OITMCaHHWe JIeMOHCTPALIMOHHBIX OIBITOB: TOpEHHE
CMIUPTOB, KaueCTBeHHble peaKlMU OJHOAaTOMHBIX CIUPTOB (OKHCIeHWe 3TaHOoJja
okcugoM Meau(Il)), MHOroaTOMHbBIX CIIHUPTOB (B3aUMOJEMCTBHE TI/IMIIePUHA C
ruzipokcuziom meau(1l)), anbaerugoB (OKMcIeHHe aMMUAYHbIM PaCTBOPOM OKCH/la
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelcTBHe Kpaxmaia C WOZOM),
TIpOBe/ieHNe MPaKTHUeCcKoi paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KUCJ/IOTHI.

PacuéTtHble 3a7jaun.

BbluvicsieHUsi TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00bEMa,
KOJIMUeCTBa MCXOJHOTO BellleCTBa WIM TPOAYKTa peakijuy M0 MU3BECTHBIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOMHBIX BEI[eCTB WX TIPOAYKTOB PEeaKIUHN).

A3oTcopepkallye opraHuueckue CoeJuHeHusl.

AMHHOKUC/IOTBI KaK aM(OTepHble OpraHhvyeckde coefvHeHUs. Pur3nueckue
Y XUMHWUecKre CBOMCTBa aMMHOKHUC/OT (Ha TipuMepe TJWI[MHA). buosoruueckoe
3HaueHue aMUHOKHUC/IOT. [TenTubI.

benky Kak TpUPOJHBbIE BLICOKOMOJIEKY/ISIDHbIE CoelvHeHUs. IlepBuuHas,
BTOpWYHasi M TpeTUYHas CTPyKTypa OenkoB. XumHuecKue CBOWCTBa OesKOB:
TU/IPOJIU3, IeHaTypal[ysi, KaueCTBeHHbIe peaKiiy Ha Oe/Ku.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHHs BeleCTB U MX TpeBpallleHul:
HabJ/Tto/leHre 1 OfMCaHue J[eMOHCTPALIMOHHBIX OIBITOB: AeHaTypalus 6e1KoB Mpu
HarpeBaHUM, LIBeTHbIE peaKliy Oe/TKOB.

BbICOKOMOJIEKY/ISIpDHbIE COe/JUHEeHUSI

OCHOBHBIE TOHATHS XWMHH BbICOKOMOJIEKY/ISIDHBIX COeIJMHEeHUN: MOHOMeD,
ToJIMMep, CTPYKTYPHO€e 3BEeHO, CTeleHb MOMMepy3aluu, CpeiHsIs MOJIeKy/sipHast
Macca. OCHOBHbIE MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COEJIUHEHUH —
To/IMMepHr3alius U MOJMKOH/IeH Calusl.

OKcrepyMeHTa/lbHble MeTOZIbl U3yueHHs BeleCTB U MX TpeBpallleHul:
03HaKOMJIeHHe C 0Opa3iliaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
Kay4yyKOB.

MexnpeiMeTHbIe CBSI3U.



Peanu3aiiysi MeXXIpeAMeTHbIX CBsi3eld MPU W3yUeHUU OpraHnYecKou XUMUU B
10 kmacce ocylilecTB/sieTCsl 4epe3 MCMOb30BaHUE KakK OOIUX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSTUM, SIB/SIFOIUXCS CUCTEMHBIMU /i1 OT/Ie/IbHbIX
TIpeJMeTOB eCTeCTBEHHO-HAayUHOTr0 LIUKJ/Ia.

OOb1ire ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHWe, HAyYHbIN (PaKT, TUIOTe3a,
3aKOH, TeOopusl, aHalu3, CUHTe3, KjaccuduKalys, epuoAUUHOCTb, Hab/toeHue,
v3MepeHue, SKCIIepUMEeHT, MO/leJTMPOBaHUe.

dusuKa: MaTepusi, SHeEprusi, Macca, aroM, 3JIeKTPOH, MOJIeKYIIa,
JHepreTUYeCKUii ypOBeHb, BeI|eCTBO, Ten0, O0OBEM, arperatHoe COCTOSTHHE
BellleCcTBa, (pr3nuecKre BeJTMUMHbI U eZIUHULIbI UX U3MepeHHUs.

Buosiorusi: KieTka, opraHusM, Ouocdepa, oOMeH BelljeCTB B OpraHu3Me,
doTocuHTe3, OMONOTMUECKU AaKTHBHBIe BellecTBa (0Oenku, YI/IeBOAbI, JKUDHI,
(hepMeHThI).

['eorpacdusi: MUHepasibl, TOpPHbIE TIOPO/IbI, MOJIe3HbIe WCKOIaeMble, TOTUIMBO,
pecypchl.

TexHo/OrYs: MUIlleBble TPOAYKTbl, OCHOBBI pallMOHAJbHOTO TMUTaHUS,
MOIOIIIMEe CPeJICTBA, JIeKAapCTBeHHbIe U KOCMeTHUeCKUe TiperapaThl, MaTepuasbl U3
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKA{A XUMUA

TeopeTHuecKkue 0CHOBbI XUMHUM

XyAMUUYeCKU 3yeMeHT. AToM. fapo aroma, HW30TOMNBL. OIeKTPOHHas
000/10uKa. JHepreTUUecKre ypOBHH, MOAYyPOBHU. ATOMHbIe opbuTtamw, s-, p-, d-
y7ieMeHTbl. OCOOeHHOCTU pacripefiesieHusi J1eKTPOHOB M0 opbuTansiM B aTomax
3/1eMEHTOB TePBbIX YeThIPEX MePUOI0B. DIeKTPOHHAsk KOH(MHUTypaLusi aTOMOB.

[Tepuognyeckuii 3aKoH U Ilepuosnueckast cucTeMa XUMHAYECKUX 3JIEMEHTOB
. Y. MenpeneeBa. CBsi3b MeproguuYeCcKOro 3akoHa U Ilepuoanyeckor CUCTeMBbI
XUMUYeCcKux sneMeHTOB [I. VI. MeHzeneeBa C COBpEMEHHOW TeOpUEN CTPOeHUSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHeHHUsI CBOMCTB XHWMHWUYECKHUX 3/€MEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIeCTB I10 TPYyMIaM U TepHO/aM.
3HaueHWe MepuoJANYeCKOro 3aKOHa B Pa3BUTUU HAYKHU.

Ctpoenue BemecTtBa. XUMHUYECKasi CBSi3b. BHWAbI XMMHYECKOU CBSA3U
(KOBa/ieHTHasi HemoJisIipHasi W MOJIIpHasi, WOHHasl, MeTajuinueckasi). MexaHW3MbI
oOpa3oBaHMUs. KOBaJleHTHOM XWUMHUeCKOW CBs3M (0OMeHHBIMM ¥ JIOHOPHO-
aKUenTopHbiM). BopopoaHasi cBsi3b. BaneHTHOCTb. ONeKTPOOTPULIATENBHOCT.
CreneHb okuc/ieHus. VIOHbI: KATUOHBI U aHUOHBI.



BelljecTBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIDHOTO ~ CTpOeHUsi.  3aKOH
TTOCTOSTHCTBA COCTaBa Bell[eCTBa. TUIbl KPUCTAa/UTMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BeIl[eCTB OT TUIA KPUCTA/ITUUECKOU PeIETKU.

[ToHsiTie O AuUCTHepPCHbIX cucTemMaxX. VICTUHHbIE U KOJJIOW/HbIE PACTBOPHI.
MaccoBasi #0151 BelljeCTBa B paCTBOPE.

Knaccudukaiiys HeopraHu4ecKux CcoeIMHeHUH. HomeHknaTypa
HeOpraHWYecKHUx BeIecTB. ['eHeTHuecKass CBsSI3b HeOpraHWUYecKHWX BeIlecTB,
TIpUHA/JIeXKalluX K pa3/inyHbIM K1accaM.

Xumuueckass — peakiusi.  Kraccudukanus — XMMAYECKUX — peakUyid B
HEOpraHWYecKOM W OpraHhyeckorM XWMHUH. 3aKOH COXPaHeHUs] MacChl BeIEeCTB,
3aKOH COXpaHeHUs U TpeBpallieHusi SHepruu NMpU XUMUUYeCKUX peakI[ysiX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTh OT Pa3MuuHbIX (hakTopoB. ObOpaTuMbie
peaklMyd. XuMmu4eckoe paBHOBecre. DakTopbl, BAUSIOIIME HA COCTOSIHUE
XUMHueckoro pasHoBecus. [Ipunuun Jle [laTesbe.

OnekTponMTryeckas Auccoranys. CUibHbIe U c/ladble 3/1eKTposuThl. Cpefia
BO/IHBIX PACTBOPOB BelleCTB: KUC/Ias, HelTpasibHasi, 11]e/I0UHasl.

OKUC/TMTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKLUH.

OKCrepyMeHTa/lbHble MeTOZbl W3yueHHs BeLeCTB W WX MpeBpalleHuM:
nemMoHcTparus Tabmmi «Ilepuoguyeckass cUCTeMa XUMHAUYECKUX 3yeMeHToB /1. U.
MeHienieeBa», H3ydeHHe MoOJe/iell KPUCTA/UTMUECKUX PeIIETOK, Hab/o/eHre |
oTMcaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHe TIepOKCH/aA
BOZIOPO/Ia B MPUCYTCTBUM KaTaJU3aTopa, Orpe/ie/ieHre CpeJibl PACTBOPOB BEILECTB
C TIOMOII[bI0 YHHMBEpPCAJIbHOTO WH/JWKAaTopa, peakldd WOHHOrO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbiX (PaKTOPOB Ha CKOPOCTH
XMMUYECKOU peakLium».

PacuéTHblie 3aaum.

PacuéThl 1O YypaBHeHMSIM XUMWUUYECKUX peakiuii, B TOM 4UHCJIe
TePMOXUMHUYECKHE PACUEThl, PACUETHI C MCIIOJb30BAHWEM IIOHSITHUS «MacCOBast
[10JIs1 BellleCTBa».

Heoprannueckas xumms

Hemertannbl. [lomoxxeHue HemeTa/sioB B Ilepuoauueckor —cucteme
XUMUUeCcKux 37emMeHToB [. . MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusruecKkre CBOMCTBA HeMeTa//IoB. AJIIOTPONUS HeMeTa/sIoB (Ha TMpuMepe
KMC/I0pOo/a, cephbl, dhocdopa u yriaeposa).

XyMUUecKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/l/IoB (Ta/ioreHOB, Cephl, a30Ta,
docdhopa, yriepoja U KpeMHMs)) UM MX  coequHeHUM  (OKCH/[OB,
KUCJIOPOACOep KaliuX KACJIOT, BOAOPOAHBIX COeJUHEHNN).

[IprMeHeHUe Ba)KHEUIIINX HEMETa/lJIOB U UX COeZMHeHU.



Metannel. Ilonoxenve metamnoB B Ilepuoguueckor cucteMe XWMHYECKHAX
sniemenToB 1. 1. MeHzeneeBa. OcobeHHOCTU CTPOEHUS /IeKTPOHHBIX 000/10UeK
aToMOB MetasuioB. O6iie dusnueckre cBoicTBa MeTasuioB. CIUlaBbl MeTaslioB.
ONeKTPOXUMUUECKUH Psifl HAaTIPSDKeHUU MeTaJlyIoB.

XUMHUeCKHe CBOMCTBA BaKHEUIIIMX MeTas/ulIOB (HAaTpUM, KalvuW, KasbL[WW,
MarHui, aJllOMUHUMN, LIUHK, XpPOM, Ke/ie30, Me/lb) U UX COeIUHEHUH.

OO01re crocobbl TIoyueHUs: MeTasiioB. [IpuMeHeHWe MeTa/uioB B OBITY M
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3YUYeHHs BelleCTB U WX [peBpalleHUi:
v3ydyeHue KOJIeKUuu «MeTanabl U CIjlaBbl», 0Opa3lioB HeMeTasloB, pelleHue
9KCTIepUMEHTAbHBIX 3afiau, HaOJIfoJileHre W OIMCaHHe JAeMOHCTPAlMOHHBIX H
7abopaTOpPHBIX OIBITOB (B3aMMO/IENCTBHE TUAPOKCH/A aFOMUHHS C pacTBOpaMH
KUCJIOT U 1[e/I0Ueld, KaueCTBeHHbIe Peakl[y Ha KaTUOHBI METalJIOB).

PacuéTHblie 3aaum.

PacuéTbl Macchl BelrjecTBa WM 00BEMa Ta30B M0 HW3BECTHOMY KOJHUECTBY
BelllecTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeaKIMM BellecTB,
pacuéThl Macchl (06bEMa, KOJTMUECTBA BellleCTBa) MPOAYKTOB peakiiu, eC/T O/IHO
Y3 BeleCTB UMeeT IIPUMeCH.

XuUMUS U )KU3Hb

Posib xuMuu B obecrieueHHUM KOJIOTHUYECKOM, SHepreTHUeCKON W THINEeBOH
6e30mMacHOCTH, pa3BUTUM MeUI[MHBL. [IOHATHE O HAy4YHBIX MeTO/Aax TO3HAHUS
BeL[eCTB YU XUMUYECKUX PeaKLUi.

ITpencraBnenyss 06 OOMMX HAyUHBIX TMPUHI[MIIAX  TIPOMBIIUIEHHOTO
TOTyUeHUs Ba)KHEUIIINX BelleCTB.

YesioBeK B MHMpe BeIeCTB M MaTepUasiOB: BaKHEMIMe CTPOUTeJIbHbIe
Marepuasbl, KOHCTDYKLIMOHHbIe MaTepuasbl, KpaCKu, CTeKJIO, KepaMUKa,
Marepuasbl [/s1 3JIeKTPOHUKH, HaHOMaTepuasbl, OpraHu4eckue U MHUHepasabHbIe
yaobpeHwus.

XvMHUSI U 3[0pPOBbe UeJIOBEKa: MpaBu/a HWCIOJb30BaHUSA JIeKapCTBEHHBIX
TiperapaToB, TMpaBuia 0e30MacHOro MCI0J/Ib30BaHUs MperapaToB ObITOBOM XUMUU
B [MOBCEJHEBHOM JKU3HHU.

MesxripeiMeTHbIe CBA3U.

Peanmu3aiiusi  MeXNpeAMeTHBIX  CBs3ed TpU  u3ydeHUd oOmeld u
HeopraHuyeckor xumuM B 11 Kiacce OCyILIecTB/SIETCSl Yepe3 MCIOJIb30BaHUE Kak
OOIIMX eCTeCTBeHHO-HAYUHBIX TIOHSATWM, TaK W TIOHATHMN, SIBJISION[HAXCS
CHUCTEeMHBIMU [IJIs1 OTJe/IbHBIX MPeIMETOB eCTECTBEHHO-HAYYHOT O LIUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CHUHTe3, KaacCU(PUKalus, TepUoJUUYHOCTb, HabsoeHue,
5KCIEepPUMEHT, MOZIe/IMPOBaHUE, U3MePeHUe, sIBJIEHUeE.



dusmKa: MaTepusi, JHeprusi, Macca, aToM, 37IeKTPOH, IMPOTOH, HEWTPOH, UOH,
W30TOM, Pa/IMOaKTUBHOCTb, MOJIEKYJ/Ia, SHEPTeTUUECKUM YPOBEHb, BeIIeCTBO, TeJlo,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (hHM3UUeCKHe BEeJTUUUHBI U eMHULIBI UX
V3MepeHUsi, CKOPOCThb.

Buosiorysi: K/leTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- W
MHUKpPO3/IeMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MyUHepanbl, TOpPHbIE TIOPO/ibI, TI0JIe3HbIe WCKOTaeMble, TOTIIMBO,
pecypchl.

TexHosiOTHS: XUMHYeCKasi TMPOMBIILIEHHOCTb, MeTa/TypIrusi, TPOU3BO/ICTBO
CTPOUTEJIbHBIX MaTepuasioB, CelbCKOX031MCTBEHHOe TIPOW3BO/ICTBO, TTUIIleBast
TIPOMBIIIJIEHHOCTh,  (papMalieBTUUeCKasi  TMPOMBIIIJIEHHOCTb,  IPOU3BO/CTBO
KOCMeTUUYeCKUX TMperapaToB, TPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepUasioB,
3/IeKTPOHHAs TTPOMBIIIL/IEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHNMSA

JINUHOCTHBLIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmiBaeT TpebOBaHHSA K pe3ylbTaTaM OCBOEHUS
oOyyJaroIMMHCS TMpOrpaMM CpefHero o0Iero o0pa3oBaHusl (JTMUYHOCTHBIM,
MeTarnpeJIMETHbIM M TMpeAMeTHbIM). HayuHO-MeTOgUueCcKoW OCHOBOW [I/isi
pa3paboTKU TIAHUPYEMbIX pe3y/bTaTOB OCBOEHHsI TPOTrPaMM CpejHero 00Iiero
o0Opa3oBaHUs SIB/ISIETCSI CUCTEMHO-/eSITeTbHOCTHBIN MTOAXO/I.

B COOTBETCTBHMM C CHUCTEMHO-ZESTeNbHOCTHBIM TOAXOAOM B CTPYKType
JTMYHOCTHBIX pe3y/JbTaTOB OCBOEHHUs TpeaMeTa «XUMHS» Ha YPOBHE CpeIHero
ob1iero o6pa3oBaHUs BbiZie/IeHbI CJIe/IyIOIIYe COCTABJISIOLIHE:

OCO3HaHHWe OO0YyYarIUMHCSI POCCHUHCKONM TPaKIAHCKONW HWIAEHTUUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbHOCTH Y CaMOOTIpe/ieJIeHUI0;

Ha/M4urie MOTHBALIUU K 00yUeHHIo;

1[e/IeHaripaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEeXXIeHHUM JIMYHOCTH Ha OCHOBE
K/TIOUEBBIX [IEHHOCTeH 1 NCTOPUUECKUX TPAAULIMKM 0a30BOi HAYKU XUMHH,

TOTOBHOCTb U CIIOCOOHOCTb OOYyUarol[uXCsi PYKOBOJCTBOBaThCSI B CBOeM
JleATe/IbHOCTU 11eHHOCTHO-CMBICJIOBBIMHA yCTaHOBKAMH, MPUCYILUMM 11€JI0CTHOU
cucTeMe XMMHUUeCKOro 06pa3oBaHus;

Ha/lMuMe MpaBOCO3HAHUS YKOJIOTUUECKOUN KYJIbTYPhI U CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTh >KU3HEHHbIE T1JIaHbI.

JInuHOCTHBIE pe3y/ibTaTbl OCBOEHUSI TipeAMeTa «XHUMWS» [AOCTUTAlOTCS B
eIUHCTBe yueOHOM ¥ BOCTMTATENBbHOU [eATeIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WJeasaMd POCCUMCKOTO TPakJaHCKOTO 001llecTBa, NMPUHATHIMU B 0OIIeCTBe
HOPMaMM W  TIpaBWIaMM  TIOBeJIeHHS,  CIIOCOOCTBYIOIIMMM  TIpoIjeccam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
00yUaroIuXcsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TIpeAMeTa «XHMHUS»  OTPakaroT
c(hOpMHPOBAaHHOCTb OIbITA [103HABaTe/JbHOW U TMPAKTAYECKOU JiesiTe/TlbHOCTH
00yuaroIuXcs 10 pear3aliy TIPUHSATHIX B 00I[eCcTBe 1IeHHOCTe, B TOM YKC/ie B
4yacTu:

1) rpa)K1aHCKOT0 BOCTIMTAHUSA:

0CO3HaHUs 00YyUaroIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s13aHHOCTEM,
YBa)KEHUS K 3aKOHY U MIPABOMOPSIIKY;

Tpe/iCTaB/ieHUsi O COLMAJbHBIX HOpMax U TIpaBUIaX MeX/IAYHOCTHBIX
OTHOLIEHUH B KOJVIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [eSTe/IbHOCTU TMpHA CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHWH YueOHBIX W MO3HaBaTeIbHBIX 3a/jad, BBITOTHEHUU
XUMUYECKHX IKCIIePUMEHTOB;

CTIOCOOHOCTH TIOHWMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/in3e pa3/ndHbIX BUJIOB YueOHOI /esaTeTbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIMTAHUS:

1[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY M HayuHOMY Hac/e/luio
OTeueCTBeHHOM XHMMUU;

yBa)KeHHsI K TIpOLlecCy TBOpUYeCTBa B 007aCTA TeOPUM M TIPAKTHUUECKOTO
TIPUMEHEHUSI XWUMUU, OCO3HAHUSI TOTO, UTO JOCTW)KEHUS HayKd eCThb pe3y/bTaT
JIATeNbHBIX ~ HaO/MOMeHNH, KpPOTOT/IMBBIX  JKCIIEPUMEHTA/ILHBIX  TIOHCKOB,
TIOCTOSIHHOT'O TPY/la YUE€HbIX U MPAKTUKOB;

VMHTepeca U TM0O3HaBaTe/bHbIX MOTMBOB B TIOJIyYeHUM W MOCIeAYHOIIeM
aHa/M3e MH(OpMalLMM O TepeJOBbIX AOCTH)KEHHUSIX COBPEMEHHOM OTeueCTBeHHOU
XUMUU;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUsI, STUYECKOTO TTOBeIeHMUS;

CroCOOHOCTH OLIeHMBATh CUTYal[MH, CBs3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
Y TIpUHUMAaTh OCO3HaHHbIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBbI U 11eHHOCTH;

TOTOBHOCTHU OL|eHMBaTh CBOE TIOBeZileHWEe W MOCTYMKA CBOMX TOBapHIleh C
MO3WLIMKA HPaBCTBEHHBIX W MPAaBOBBIX HOPM W OCO3HaHWE TIOC/IE[CTBUM 3THUX
TIOCTYTIKOB;

4) ¢popmupoBaHus KY/IbTYPbl 310POBbSI:

MMOHWUMaHHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30rmacHOro oOpa3a >KWU3HH,
HeoOXOJUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUecKoMy U
TICUXUYEeCKOMY 3/10POBbIO;

cobmozienrss TipaBus Ge3omacHoro obpaileHusi C BelljeCTBaMH B OBITY,
MOBCEeJHEBHOM >KU3HU U B TPYI0OBOU JeATEIbHOCTH;

MOHUMaHUsl LeHHOCTH TpaBWI WHJWBUAYalbHOTO W  KOJJIEKTUBHOTO
Ge30macHOro MoBeZIeHNsI B CUTYaLUsIX, YTPOXKAIOIINX 37I0POBbIO W JKU3HU JTIO/IEH;

OCO3HAHUS TIOC/IeICTBUNM W HENpUSATHS BPeJHBIX TPUBBIUEK (yIrOoTpebieHus
aJIKOT0J1s1, HADKOTHKOB, KYpeHUsl);

5) TPyAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/e0BaTebCKOM
JesiITe/IbHOCTHA,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOM W JPYTMX  BHZAX
JesiTeNTIbHOCTY;

YCTaHOBKM HAa akKTHMBHOE YyyaCTHMe B pelleHWHd MpakKTUUeCKuX 3ajay
ColMa/IbHOM HalpaB/eHHOCTH (B paMKax CBOEro K/jacca, IIKOJIbI);



VHTepeca K MPaKTUUeCKOMY H3y4eHUIO Mpodeccuii pa3MuyHoOro pojia, B TOM
YKC/le Ha OCHOBEe TTPUMEHEHUsI MTPeIMETHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPy/la ¥ pe3y/bTaTaM TPYA0BOU /1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYA/TLHOM TpaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccmr W peanu3anui COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTeN K XMMUU, UHTEPeCcoB U
norpeGHOCTel 0011IeCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KO0JIOTUYECKH 1ie/iecoobpa3HOro OTHOIIEHUs] K TIpUpojie, KaK HMCTOUHHKY
CYLL[eCTBOBAHUSI JKHU3HU Ha 3eMJie;

MMOHMMaHUsA TJ/100anbHOTO XapaKTepa SKOJOTMUeCcKUx mMpobseM, BIIHUSHUS
5KOHOMUYECKUX TIPOLIeCCOB Ha COCTOsIHUE TMPUPOIHON U COL[MA/LHON Cpeibl;

OCO3HaHUSI HeOoOXOAWMOCTH UCTIOb30BaHUSI [JOCTIDKEHUM XUMHUM  [Jist
pelilieHus1 BOTIPOCOB PaLiMOHabHOTO TIPUPO/I0TIOIb30BaHMS;

AaKTUBHOTO HENpPUATHSA JIeHCTBUM, TIPUHOCSIIAX Bpel  OKpY’Karolei
TIPUPOJTHOM Cpefie, YMEeHUs] MPOTHO3WPOBaTh HeO/aronpusTHbie 3KO0JIOTHYeCKHe
TI0C/IeICTBUS TTPeATNPUHUMAaeMbIX 1eHCTBUI U MpeAoTBpalllaTh UX;

Ha/JIMuMsi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIeHNS], SKOJIOTMUeCKOi Ky/bTYpBhl,
OTIbITa JesITe/TbHOCTH 9K0JIOTHUECKOU HaTpaBJ/IEHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTebHOW, KOMMYHUKAaTHBHOM U COI[MA/IbHOMN
MIPaKTUKe, CIOCOOHOCTH U YMeHHsI AaKTHUBHO TIPOTHUBOCTOSITH W/€0JIOTHH
xemodobuu;

7) eHHOCTH HAyYHOIr'0 TO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33pEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IIIeCTBEeHHOM MPaKTHUKM;

MOHUMaHUs CrequdUKU XUMUM KakK HayKd, OCO3HaHWs e€ poau B
dbopMHpOBaHMY paI[MOHATBFHOIO HAYYHOTO MBIIIEHUS, CO3/[aHUN 11€JI0CTHOTO
npe/icTaB/eHuss 00 OKpyJKarollleM MHpe KaK O eJUHCTBe MPUPOJBLI U uelioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEDHOCTeM U pellleHuH TIpobsieM COXpaHeHUs
TIPUPO/THOTO PaBHOBECHUS;

yOeXXJEHHOCTM B 0CO0OW 3HAUMMOCTH XUMHM [jii  COBPEMEHHOM
I[UBUA/IM3AIUM: B €€ TyMaHUCTUYECKOW HarpaBIeHHOCTH W Ba)KHOW pOMU B
CO37laHUM HOBOM 0a3bl MaTepHaIbHOUW KYJILTYPhI, PeIlleH|H I100anbHbIX TIPo0ieM
YCTOMYUBOTO Pa3BUTUS UeI0OBeUeCTBA — ChIPheBOM, SHEpreTUUeCKOU, THUIeBON U
9KOJIOTMUeCKOW 0e301MacHOCTH, B pPa3BUTHUH Me[UIMHBI, 00ecriedeHUU YCI0BUMN
YCIIEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM JKU3HMA KaKAOro uieHa
o0I111eCTBa;

eCTeCTBEHHO-HayYHON TIpPaMOTHOCTU: TIOHUMAaHUs CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCII0/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCIIO/b30BaTh



ToJiyuyaeMble 3HaHUs JJis aHa/li3a U 00bSICHeHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus1 JiesiaTb 000CHOBaHHbIE 3aK/TFOUeHUs Ha
OCHOBe HAayuHbIX (AKTOB M UMEIOUMXCSA [aHHBIX C Lebl0 TOMy4YeHuUs
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATeNHbHO HCII0/Ib30BaTh XUMHWUECKUe 3HaHUS /s
pelilieHusi Tpo6JieM B peasbHBIX )KU3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAaHUI0 U UCC/Ie/I0BaTeIbCKON J1esiTe/IbHOCTH;

TOTOBHOCTA U  CMOCOOHOCTM K  HENpephIBHOMY  00pa30BaHUIO U
camMo0o0pa30oBaHUIO, K AaKTUBHOMY TIOJIyUeHHIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

MHTepeca K 0COOEHHOCTSM Tpy/ia B Pa3/MUHBIX cdepax npodeccHoHambHOM
JesITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbDI

MertaripeiMeTHbIe pe3yJ/ibTaThl OCBOEHHs yueOHOro mpegMeTa «XUMUs» Ha
ypOBHe cpeiHero o0iriero 006pa3oBaHus BK/IHOUAIOT:

3HauMMble  JA7a9  (OPMHPOBAaHUSI ~ MHMPOBO33DeHHMS  OOyYaroIMxCs
MeXIUCLUTITMHADHBIe (MeXXIpeJMeTHbIe) oOIleHayUyHble TOHSTHS, OTPa’karolue
1]eJIOCTHOCTh HAy4yHOM KapTMHbI MHpa M CHelu(pUKy MeTO/J0B T103HaHUS,
WCIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIeCTBO, SHEprus, siBjeHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, MPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/eloBaHue, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IpYTHe);

yHUBepCca/ibHble yueOHble JelicTBUs (TM03HaBaTelbHbIe, KOMMYHUKaTHUBHBIE,

perysiTUBHbIE), obecrieunBaroILye (hopMHUpOBaHue (yHKLIMOHATBHOU
I'PaMOTHOCTH U COLIMATbHOM KOMIIETeHL[UH 00yYaroLuXCs;
CTIOCOOHOCTD obOyyJarormxcs WICTI0/Tb30BaTh OCBOEHHbIe

MeX/IWCLUTIIMHApHbIe, MUPOBO33peHUYeCKHe 3HaHWsI U YHUBepCa/ibHble yueOHbIe
JIeMICTBUSI B TI03HABATe/IbHOW 1 COLIMaIbHOM TIPAKTUKe.

MertanpesMeTHble pe3y/bTaTbl OTPaXKalOT OB/aJleHUMe YHHUBepCaabHbIMU
yueOHbIMU  TI03HaBaTe/NbHbIMH, KOMMYHMKaTUBHBIMM U  Pery/sTHBHBIMU
JIeCTBUSIMU.

OBJjiafieHue YHUBepCa/IbHBIMU y4eOHbIMH NM03HaBaTe/IbHbIMU
NeMCTBUSAMU:

1) 6a30BbIe T0rMUYecKue JelCTBHA:

camocCTosiTe/ibHO  (OpMy/MpOBaTb W aKTyaJU3upoBaThb  Mpobiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

orpefiesisiTh LeU [leATe/IbHOCTH, 3a/iaBasi MapaMeTpbl U KpPUTEpUU UX
JOCTYDKEHUSs], COOTHOCUTD pe3yJbTaThl JesITe/IbHOCTU C NTOCTaB/IeHHBIMU L{e/ISIMU;

WCTOJTb30BaTh MPU OCBOEHUM 3HAHWM MPUEMBI JIOTUUECKOTO MBbIIIeHUsT —
BbI/Ie/ISITh XapaKTepHble MPU3HAKU TIOHATUM U yCTaHaB/IMBaThb WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS ZJis1 O0BSICHEHUSI OT/Ie/TbHBIX (DaKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [/ KIaCCU(PHKAI[MM BEIIeCTB U
XMMUUECKUX PeakLvi;

yCTaHaB/WBaThb TMPUYMHHO-CJI€[CTBEHHbIE CBS3M MEX]y H3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUThH JIOTUUECKUe PpacCyKieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IoTuM), BbISIB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOpPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBaTh BLIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSTh B MPOLIECCEe MO3HAHUS, UCIO/b3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MO/Ie/TH, TIPe0Opa30BLIBaTh MO/Ie/IbHbIE TIPeZICTaB/IeHUSI — XUMHUUeCKHUH
3HaK (CUMBOJI) 3/ieMeHTa, XuMHuueckass ¢GHopMmy/a, ypaBHEHHE XUMHYeCKOU
peakiuu — TIpPU pellleHuM yueOHBIX T03HaBaTe/JbHbIX M TIPAaKTHUEeCKUX 3afau,
TIPUMEHSITh Ha3BaHHbIe MOZeJ/IbHbIE MPe/ICTaB/IeHuUs /i BbIsSIBIEHUS XapaKTePHBIX
TIPU3HAKOB U3yUaeMbIX BeIeCTB U XUMUUECKUX PeakIvi.

2) 6a3oBbBIe HCC/IE0BATEeIbCKHE IeliCTBUA:

BJIaZileTh OCHOBaMH METO/IOB HAayUHOTO TMO3HAHWS BEIeCTB U XUMHYECKUX
peaxiui;

dhopMyMpoBaTh 1111 1 3a/lau UCC/e/IoBaHuUsI, UCIIOMb30BaTh MOCTaBIeHHbIe
W CaMOCTOsITeIbHO C(OpMYJ/MpOBaHHbIE BOIPOCHI B KauyecTBe UHCTPyMeHTa
TO03HaHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS TUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HU;

BJIa/IeTh HaBbIKAMU CAMOCTOSITE/IbHOTO TIJIaHUPOBAaHUSI U IIPOBejIeHUsI
yueHHYeCKMX KCTIepHMEeHTOB, COBEpIIIeHCTBOBAaTh YMeHHs1 HabIoAaTh 3a XO[0M
rpoliecca, CaMOCTOSITEJIbHO TIPOTHO3MPOBaTh €ro pe3ysbTar, (POpMyJ/HMpOBaTh
0000111eHHs U BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/e/I0BaHUs,
COCTaB/ISAITH 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHHYECKOW HCCIe/0OBaTe/IbCKOM ¥ TPOEKTHOMU
JesiITe/IbHOCTU, TIPOSIB/IATH CMIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY METO/IOB pelleHus] TPAaKTUYeCKWX 3aj/lay, NPUMEHEHUIO0 pa3/TuyHbIX
MeTO/IOB TTO3HAHUSI.

3) pa6ora c uadopmanueii:

ODHEHTHPOBAaTbCS B PA3/IMUHbIX MCTOYHMKAX WHPOpMaLUU (Hay4yHO-
ToMy/isipHasi uTepaTypa XUMUUECKOTO COJ/lep)KaHHWs, CIIpaBOYHbIe T10COOuS,
pecypchl VIHTepHeTa), aHaMM3WpOBaTh MHGMOPMAIMIO pa3/MuyHbIX BUJIOB U (opM
Tipe/iCTaBJ/IeHUS], KPUTHUUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUUBOCTb;



(¢hopMyMpoOBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI MPU TOUCKEe U
orbope wuHbOpMaIMM, HEOOXOAUMON [T  BBITIOJIHEHUS yueOHBIX 3a7ad
OIpe/ie/IEHHOI O THUIIA;

nproOpeTaTh OMBIT HCTO/AB30BaHUSI HWH(POPMAaI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHUH Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHUMa/ibHYl0  (GOpMy  TpeACTaB/ieHUs
uHbopMaluu (cxembl, TpadyKH, MArpaMMbl, TaOHIIBI, PUCYHKH U JIPYTHE);

WCTIO/Tb30BaTh HAyUHBIM f3BIK B KaudecTBe CpeZAcTBa Mpu pabote c
XUMUYeCKoW wuHOpMalvell: NpUMeHSTb MeXIpeaMeTHble (du3nueckue U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMYyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTIO/Tb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE Cpe/CTBa
HarvisiIHOCTH.

OBnajieHNe yHUBePCa/IbHBIMU KOMMYHUKATUBHBIMU e CTBUAMM:

3aZlaBaTh BOIPOCHI 0 CYIIeCTBY 00CYyKZaeMol TeMbl B X0/le AUajora u/uim
JIMCKYCCHW, BbICKa3biBaTb  ujeH, GOPMyIUpOBaTb CBOM  TpeJyIOXKeHUs
OTHOCHTEHLHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYMAaTh C TMpe3eHTaljieil pe3y/bTaTOB I103HABaTe/JbHOW [esTe/IbHOCTH,
TMOJIyYeHHBIX CAMOCTOSITe/TbHO WJIM COBMECTHO CO CBEPCTHHMKAMM MPU BbIITOJTHEHUH
XUMHUECKOTO 3KCTIepHMeHTa, TTPAKTHUUeCKOH paboThI 10 MCC/Ie/JOBAaHUIO CBOMCTB
M3yJyaeMbIX Bell[eCTB, peasu3auy yuebGHOTro mpoeKkTa U (OpMY/IMPOBaTh BHIBO/bI
10 pe3y/bTaTaM TIPOBEAEHHBIX WCCAe[OBAHUM TyTEM COrJlaCOBaHUs MO3ULUN B
xo/ie 06cyxIeHnst 1 0OMeHa MHeHHUSIMU.

OgjajieHrie YHUBePCAa/IbHBIMHU Pery/jiaATHBHBIMHU JJeMCTBUAMM:

CaMOCTOSITeJTbHO TIJIAHUPOBAaThb M OCYILeCTBJISITh CBOKO T103HABaTe/IbHYIO
JesiTeNIbHOCTb, Ompefie/isis e€ 1elu W 3a7aud, KOHTPOJMpOBaTb W MO Mepe
HeoOXOIMMOCTH KOPPeKTUPOBaTh TpejjlaraeMblii  a/JfOPUTM JIeUCTBUM  TIpH
BLITIOJTHEHNM y4eOHBIX M HCC/Ie[ioBaTeIbCKUX 3afiau, BbIOMpaTh HauboJiee
3¢ deKTUBHBIM C€MOCOO WX pellleHdsT C YYETOM TIOJNyueHHS HOBBIX 3HAaHUW O
Bell[eCTBaX U XUMUUECKUX peaKkLUsX;

OCYLLECTB/ISITh CAMOKOHTPOJ/Ib CBOEH J1esiTe/TbHOCTU Ha OCHOBE CaMOaHasm3a
Y CaMOOLIeHKHU.

IIPEJMETHBIE PE3YJ/IbTATDI
10 K/TACC

[IpegmeTHble pe3yabTaTbl OCBOeHUs Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

chOopMHUPOBAaHHOCTb  TIpeZICTaB/eHUM O XHWMUUEeCKOM  COCTaBJisitolei
eCTeCTBEHHO-HAYYHOU KapTUHbI MHUpPA, pPOJA XMMWUU B TI03HAHWUU SIBJIEHUU



NpupoAbl, B (OPMUPDOBAHWM MBIIUIEHUS W  KYJbTYpbl JIAYHOCTH, €@
(byHKIIMOHATBLHOW IPAMOTHOCTH, HEOOX0IUMOM ZIJIs peltlieHus1 TPaKTHUeCKUX 3a7au
1 9KOJIOTUUYeCK 0O0CHOBAHHOTO OTHOIIIEHWSI K CBOEMY 3/[0POBBIO W TIPUPOJHOMN
cpeze;

B/IaJleHhe  CUCTEMOM  XUMHUeCKMX  3HaHMM, KOTOpass  BKJ/IKOYaerT:
OCHOBOIIOJ/IAraroljyde TMOHATHUA (XMMHAYECKUM 3JIEeMEHT, aToM, 3JeKTPOHHas
000/10UKa aToMa, MOJIEKYJIa, BaJleHTHOCTb, 3/IEKTPOOTPHIATE/IbHOCTb, XUMHUUeCKasl
CBsI3b, CTPYKTypHas (opmysa (pa3BépHyTasi U COKpallléHHasi), MOJb, MOJISIpHast
Macca, MOJIIpDHBIA 00BEM, YIepoAHbIM CKesieT, (YHKI[MOHA/SbHasi TPYIIIa,
pajivKasi, U30Mepusi, U30Mepbl, TOMOJIOTUYECKHUN DSifl, TOMOJIOTH, yTJI€BOAOPO/bI,
KUC/IOPOJ W a30TCOoZep)Kaljie COeJWHEHHs, MOHOMep, MOJMMep, CTPYKTYpHOe
3B€HO, BLICOKOMOJIEKY/ISIDHbIE COeIMHEHUST); TEOPUM U 3aKOHBI (TeopHrsi CTPOeHHs
oprannueckux BewjectB A. M. BytrepoBa, 3aKOH CcOXpaHeHHUs] MacChl BelleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKWM $3bIK XWUMHWHW; MHPOBO33DEHUeCKHe 3HaHWUS,
JeXkalle B OCHOBe TIOHUMaHUSl TIPUUUHHOCTA U CUCTEMHOCTU XUMHUUECKUX
sIBJIeHUM, (PaKTo/IOTUUeCcKre CBeJileHUsI O CBOMCTBaxX, COCTaBe, TOMyYeHUU U
Ge30MacHOM UCTIOb30BaHUM Ba)KHEHWIIMX OpraHWYeCKUX BeIeCcTB B OBITY U
MPaKTUYECKOM JesiTeIbHOCTH YesI0BeKa;

c(hOpMHPOBAaHHOCTb YMEHUU BBISB/SATh XapaKTepHble MPU3HAKW TMOHSTHH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, UCIIO/Ib30BaTh COOTBETCTBYIOLME TIOHATHUS TIPU
OMNMCaHWU COCTaBa, CTPOEHUS U MpeBpallleHu OpraHuueCKuX COeJUHeHWH;

c()OpMUPOBAaHHOCTb YMEHUW HCIIO/Mb30BaTh XWUMHUUECKYH) CUMBOJIMKY JJIs
COCTaB/IeHHUS MOJIEKY/ISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn opraHuYecKMX BelIeCTB W ypaBHEHUM XUMMUYECKUX peakiiui,
W3rOTaB/IMBaTh MOZEIN MOJIeKY/l OpraHuYeCKuX BelecTB [/ WUIFOCTpaLuu UX
XUMUYECKOr'o Y IMPOCTPaHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAaHHOCTb YMEHWW YCTaHAaB/AWBATh TPUHA[/IEXKHOCTb U3yUYEHHBIX
OpraHMyYeCcKux BeIecTB II0 KX COCTaBy U CTPOEHUID K Olpefe/IéHHOMY
KJIacCy/rpynrme coeivHeHUM (Yr/1eBOJOPOJAbI, KHCIOPOJ, W  a30TcoeprKaljue
COelMHEeHH’s], BbICOKOMOJIEKY/ISIDHbIE COeJIUHEHMs), JaBaTb WM Ha3BaHUS 10O
cuctematndyeckord HoMmeHkatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSI OTAE/JbHBIX OPraHWYECKUX BeleCcTB (3TWieH, TPOMNWIeH, alleTHJ/IEeH,
3TWIEHIJIUKOJIb, TJIMLIEpUH, (eHos, dhopManblerus, aleTtaabAerij, MypaBbUHas
KUCJI0Ta, YKCYCHast KUCJI0Ta, 0JIeMHOBas KUC/I0Ta, CTeapyuHOBast KUC/I0Ta, TJIFOKO03a,
(pyKTO3a, Kpaxmall, L|e//It0J103a, TJIULKH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiaiTb BU/bl XUMWUECKOW CBSI3U B
OpraHhuYeCKuX COoeIMHeHUsX (OJWHApHbIEe U KPATHBIE);



c(hOpMUPOBAHHOCTb yMEHUSI TIPUMEHSTb TIOJIO)KEHUS] TEeOpUU CTPOEHUs
opraHuueckux BeljectB A. M. ByTiepoBa /ijisi 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
Bel[eCTB OT UX COCTaBa M CTPOEHUST; 3aKOH COXPAHEHUsI MacCChl BeILleCTB;

chOpMUPOBAHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB,  CTpPOEHMUe,
¢u3nueckue U XUMHYECKHWe CBOMCTBA TUITMYHBIX TMpe/ICTaBUTe/eN pPa3IUUHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, STW/EeH, TpPOIWIeH, alleTU/eH,
OyTamveH-1,3, metwi0ytaguen-1,3, 6eH30/, MeTaHO/, 3TaHOJI, 3TH/IEHIJIUKOJIb,
T/IMLIepYH, (eHoJI, alleTasb/ieru/l, MypaBbUHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[eJI/It0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXKJY HUMH YPaBHEHHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKUX PeaKLUd C
WCII0/Tb30BaHUEM CTPYKTYPHBIX (POPMY.JI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh MCTOUHUKU YTIJ/IeBOJOPOAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Yrojb), CIOCoObl HUX TepepaboTKU M
TIpakTUUeCcKoe NprYMeHeH e MPOyKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb yMEHUW TPOBOAUTH BBIYUC/IEHUSI MO XUMHUUECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KOIMUECTBa MCXOAHOTO BeIl[eCTBa WM TPOJAyKTa
peakiui TI0 W3BeCTHbIM Macce, 00BEMY, KOMUUECTBY OJHOTO W3 HCXOAHBIX
BeLL[eCTB WU NPOAYKTOB peakiun);

cchOpMHUPOBAaHHOCTb yMEHWM B/a/leTb CHCTEMOM 3HaHWK 00 OCHOBHBIX
MeTOJjax HayuHOrO MO3HaHUs, UCIO/Ib3YeMbIX B XMMHUHU TIPY U3YUYEHHUHU BeIeCTB U
XUMHUUECKHUX sIB/IeHud (HabJrojeHre, u3MepeHue, SKCIIePUMEeHT, MOZIeTMpOBaHue),
VICTI0/Ib30BaTh CUCTEMHBbIE XUMHYECKWe 3HaHWSl [Ji1 TIPUHATUS DeLleHUd B
KOHKDETHBIX JKA3HEHHbIX CHUTyal[UsiX, CBSI3aHHbIX C BellleCTBAMA W UX
TIpUMEHeHUeM;

cchopMHUPOBAaHHOCTb YMeHUM COO/MI0AATh TpaBU/ia M0JIb30BaHUS XUMUUECKOM
MoCy/Io ¥ JlabopaTOpHbIM 000pyJOBaHHEM, a TakKXKe IpaBwia oOpalreHus: C
BeII[eCTBAMHM B COOTBETCTBUM C WHCTPYKI[USIMU TIO BBITIOJTHEHHUIO J1ab0paTOPHBIX
XUMUUECKUX OTbITOB;

c(hOpMUPOBAHHOCTb yMEHWM TUIAHUPOBaTh U BBIMIOJIHATb XUMUUYECKUU
9KCIepUMeHT (TpeBpalleHusl OpraHuYeCcKrX BeleCTB IPU HarpeBaHWH, MOJyYeHue
3TUJeHa W W3ydYeHWe ero CBOMCTB, KaueCTBEHHble peaKlMM OpraHhuuecKux
BeIIeCTB, ZieHaTypalys Oe/lKOB TpYM HarpeBaHWH, I[BETHbIe peakiuu Oe/KOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA 0e30MacHOCTU TIpU obpalleHud C
BellleCTBAMU U J1abopaTopHbIM 000pyZOBaHHEM, TMpeJACTaB/IsATh pe3y/bTaTbl
XMMUUECKOTO 3KCriepuMeHTa B (opMe 3aluCyd YpaBHEHWH COOTBETCTBYHOLIAX
peakiyii ¥ (hOpMyIMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTb yMEHUM KDUTHYECKA aHa/lM3UpPOBaTh XUMHUUYECKYIO
vH(opMaluio, TOJyYaeMyr) U3 Ppa3HbIX WCTOYHHUKOB (CpeAicTBa MacCCOBOM
vH(popmaluu, VIHTepHeT U Apyrux);



chOopMHUPOBAaHHOCTh ~ yMeHUW  coO/MofaTh  TMpaBula  9KOJIOTHYECKH
1je/1lecoo0pa3HoOro T1oBe/leHHss B OBITY W TPY/JOBOM [IeATeTbHOCTH B 1IEJIsX
COXpaHeHMsT CBOEro 3/I0POBbSI U OKDPY’Karolllel TPUPOJHOW CpeJibl, 0OCO3HABaTh
OMaCHOCTb BO3[EUCTBUS HA JKMBble OPraHU3Mbl OMpPEAeEHHBbIX OpraHUYeCKUX
BeII[eCTB, TMOHMMasi CMBIC/T TIoKasaressi I1/IK, TosicHATh Ha IprUMepax CIIOCOOBI
YMEHBIIIEHUs] W TpeJoTBpalleHus] WX BpPEJHOT0 BO3/JEHCTBUS Ha OpraHU3M
yesi0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: yMeHUe
TIPUMEHSATb 3HaHHs 00 OCHOBHBIX [OCTYMHBIX MeTO/ax II03HAHUSI BeIeCTB U
XUMUUYECKUX SIBJICHUM;

JUIST  CJIeTIBIX U CJIADOBUAIIMX OOYyUaroIUXCs: YMeHHe WCIT0/Ib30BaTh
pesibeHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaiiis As 3aricyd XMMHUUeCKUX

dbopmyi.
11 K/TACC

[TpegmMeTHBIE pe3y/abTaThl OCBOeHHUsI Kypca «OOijasi W HeopraHWdeckKas
XUMUSA» OTPaXKaroT:

c(hOpMHUPOBAaHHOCTb  TpeJCTaB/eHUM: O XUMHUUYECKOW COCTaBJ/istoIel
eCTeCTBeHHO-HAayUHOM KapTHMHbI MWpa, POAM XUMWU B TO3HAHWUU SIBJIEHUU
Mpupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYPbl JIAYHOCTH, €€
GbyHKIMOHATBPHOM TPaMOTHOCTH, He0OX0IUMOM [I7Is pellieHUsl PaKTUYeCKUX 3a/jau
Y 9KOJIOTMUeCK 0O0CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/[OPOBbIO M TIPUPOAHOMN
cpeze;

B/IaJleHhe  CUCTEeMOM  XUMHUUeCKMX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararolye TOHATUSI (XUMUYeCKui 3/1eMeHT, aToM, W30Tom, S-, p-, d-
3/IeKTPOHHbIe OpOUTasM aTOMOB, HWOH, MOJeKyJa, MOJb, MOJISIDHbIN O0OBEM,
Ba/IECHTHOCTb, 3/IeKTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHUs, XUMUUecKasi CBSI3b
(KOBa/IeHTHasl, MOHHAs1, MeTa/lJTnuecKasi, BOJOPO/JHasi), KpUCTa/yIMuecKasl peléTka,
TUMBl ~XUMWYECKUX  peaklyd, pacTBOP, SJIEKTPOJIUTHI, HE3JIeKTPOJIUTHI,
5/IeKTPOJINTUYECKast JAUCCOLMALMs, OKUC/IUTeNb, BOCCTAaHOBUTENIb, CKOPOCThb
XUMUYECKOM peaklMd, XUMUYECKOe DaBHOBECHE); TEeOPUM U 3aKOHbI (Teopus
371eKTPOJIMTUUECKON [IMCccoLanum, Tepuoaudeckud 3akoH [I. V. Menpeneesa,
3aKOH COXPaHEeHUs1 MacChl BelleCTB, 3aKOH COXPAaHEHWs W TpeBpalljeHHs SHePruu
MPpU XUMUYECKUX peakUUsX), 3aKOHOMEpPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MUPOBO33peHUYECKUe 3HaHWs, JeXalllueé B OCHOBe TOHMMAaHUsSI MPUUMHHOCTU U
CUCTeMHOCTU XMMHWUECKUX SIBJIEHUM, (PAaKTOJOTUUeCKre CBelleHusi O CBOMCTBAX,
cocTaBe, TI0/ly4eHHH U 6e301acHOM MCTIOh30BaHUM BaXKHEUIIINX HeOpPraHWYeCKuX
BeIIIeCTB B OBITY U MPaKTHUECKOU JesiTe/IbHOCTU UesI0oBeKa;



c(hOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble MPU3HAKKA MOHSTUM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, MCIIO/Ib30BaTh COOTBETCTBYIOIME TIOHATHS TMPU
OMNMCaHWU HeOPraHWYeCKUX BeIeCTB U UX TpeBpall|eHul;

c(hOpMUPOBAHHOCTL YMEHUM HCIOMb30BaTh XUMMUUECKYH) CUMBOJIMKY IS
coctaBieHuss (GOpPMy/a Bell[eCTB UM YpaBHEHUM XUMHUUECKUX  peakiui,
cucteMatndeckyro HoMeHKNaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OT/e/IbHBIX
HEeOpPraHWYeCcKUX BellecTB (yrapHbld Tra3, YIVIEKUC/IbIM ra3, aMMMaK, TralléHast
W3BeCTb, HeraléHasi U3BeCTh, ITUTbeBasi CoZla, MUPUT U IDYTHE);

c(hOpMUPOBAHHOCTb YMEHHWH OTpe/ie/isiTb BaleHTHOCTb U CTeIeHb OKUC/IeHHUS
XUMHUYECKUX 5/IEMEHTOB B COEJUHEHUSIX PA3/IMUHOIO COCTaBa, BUJ| XUMUYECKOU
CBsA3U (KOBas/ieHTHasi, MOHHas, MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeJUHEHUSIX, TUI
KPUCTA/VTMYECKOU PeIISTKM KOHKDETHOrO Bell[ecTBa (aTOMHasi, MOJIEKYyJsipHas,
VIOHHAasA, MeTa/lJInyecKasi), XapakTep CpeJibl B BOJHBIX PaCcTBOPAaX HeOPraHU4eCKHUX
coeIMHeHUI;

c(hOpMHPOBaHHOCTb yMEeHUU yCTaHaB/IMBaThb TIPUHA/IJIeXKHOCTD
HeopraHWuueCKUX BeleCcTB 10 MX COCTaBy K ONpeAeéHHOMY KJacCy/Tpyrire
coelMHEHWH (MPOCThIe BelecTBa — MeTa/Ulbl U HeMeTall/Ibl, OKCU/Ibl, OCHOBaHMSI,
KHUC/IOThI, aM(OTepHbIe TUAPOKCU/IbI, COTH);

c(hOpMHPOBaHHOCTb YMEHUW pacKpbIBaTh CMbIC/I EPUOINUECKOT0 3aKoHa /.
. MeHjienieeBa U IeMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO0 (PYHKIWY;

c(OpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3/€KTPOHHOE CTPOEHHe
aTOMOB XWMHUYECKUX 3jeMeHTOB 1-4 mnepuosoB Ileproguueckord CUCTEMBI
XUMUUecKux 37ieMeHTOB [I. VM. MeHjeneeBa, WUCMOJb3ys TOHATUSA «S-, p-, d-
5/IeKTPOHHBIE opbuTanmm», «9HepreTuyeckKue YPOBHU», OOBSICHSITD
3aKOHOMEPHOCTU M3MEHEHUs] CBOMCTB XMMHUYECKUX 3/IEMEHTOB U WX COeJUHEHUU
10 TiepyoZiaM U rpymmnam [lepuoanueckor CUCTeMbl XUMHUUYECKUX 3/ieMeHToB 1. U.
MeHpeneeBa;

chOpMUPOBAaHHOCTh ~YMEHHW  XapaKTepu3oBaTh (OMHKCHIBaTh)  0OIIHe
XUMUYEeCKHMe CBOMCTBA HEOPraHMYeCKWX BeL[eCTB  pa3/IMYHbIX  KJIaCCOB,
MOATBEPXKJaTh CYI[eCTBOBaHHWE TeHeTUYeCKOM CBSI3M MEXAy HeopraHuyeCKUMU
BellleCTBaMH C IMOMOIL[bI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKLu;

chOpMUPOBAHHOCTh YMeHMsT KaacCU(ULIMPOBaTh XUMHUUECKUE peakluu TI0
pa3MYHbIM MpU3HaKaM (YMC/Iy U COCTaBy pearvpyroljuxX BelecTB, TEMIOBOMY
3 deKTy peaki[u, U3MEHEHHIO CTelleHel OKHCIeHWs 3JIEMeHTOB, 00paTUMOCTH
peakiuM, YUaCTHUI0 KaTajan3aTopa);

c(hOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh YPaBHEHHs DeaklWd pa3IUuHbIX
THUIIOB, TO/IHbIE U COKpAIlléHHbIe ypaBHeHHsI peakliiii MOHHOTO 0OMeHa, yUWThIBast
YCJI0BUS, TIPU KOTOPBIX 3TU PeakLUui UAYT 10 KOHL[a;



chOpMUPOBAaHHOCTb YMEHHWM TPOBOJUTh peaklUW, TOATBePK/arolue
KaueCTBeHHBI COCTaB pa3/IMUHLIX HEOPraHWYeCKUX BEIeCTB, Ppaclio3HaBaTh
OTBLITHBIM TTYTEM HOHBI, TIPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAaX HEOPTaHUUYECKUX
Bell[eCTB;

chOpMUPOBAaHHOCTb yMEHUM pacKpbIBaTh CYIIHOCTb  OKHC/IATETHHO-
BOCCTAaHOBUTE/IbHBIX peaklii MOCpeJCTBOM COCTaBJeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakLyu;

cchOopMHUPOBAHHOCTh YMeHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUeCKOH
PeakiM OT pPa3/InYHbIX (PAaKTOPOB; XapaKTep CMell[eH!s] XUMHUUeCKOr0 paBHOBECHST
B 3aBUCUMOCTH OT BHellIHero Bo3zercTBus (mpuHiun Jle Illatesnbe);

cchOpMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh XUMUUECKHEe ITPOIeCCHl,
Jie>kariie B OCHOBE TIPOMBIIIVIEHHOTO TIOJYUeHWs] CepHOM KHC/IOThI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTb MpeACTaB/ieHui 00 OOIMX HayuHBIX TPUHLIATAX U
9K0JIOTUYEeCKUX MpobieMax XUMHAYeCKOT0 MPOU3BO/ICTBa;

cchOpMHUPOBAHHOCTb YMEHHM TPOBOJUTH BBIUMCIEHUS C HCIO/b30BaHUEM
TIOHSITUST «MacCoBasi I0Jisl BeIlecTBa B PAcTBOPe», 0OBbEMHBIX OTHOIIIEHWM Ta30B
TIPU XUMHUYECKUX peaki[usiX, MacChl BellleCTBa WX 00bEMa ra3oB M0 HW3BECTHOMY
KOJIMUeCTBY BelllecTBa, Macce WU O0BEMY OJHOTO W3 yUuaCTBYIOIIMX B Peakiuu
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBe 3aKOHOB COXPaHEHHUSI MacChl
BeIIeCTB, TTPeBpalljeHus] 1 COXpaHeHUs SHePruy;

cchopMHUPOBaHHOCTh YMeHUM COO/MI0AATh TpaBU/ia MoJIb30BaHUS XUMUUECKOU
MoCy/Io U JlabopaTOpHbIM 000pyJOBaHHEM, a TakKXKe IpaBwia oOpalreHus: C
BeII[eCTBAMHM B COOTBETCTBUM C WHCTPYKI[USIMU TIO BBITIOJTHEHHUIO J1ab0paTOPHBIX
XUMHUUECKUX OITbITOB;

chOpMUPOBAaHHOCTh YMEHUWM IIJIAaHUPOBaTh W  BBITIOJHATE XUMUUYECKUH
9KCTepUMeHT (pa3/io’keHre TIepOKCH/Ja BOJOpOJa B MPUCYTCTBUMM KaTaau3aTopa,
oripefie/ieHe Cpelbl pacTBOPOB BeIeCTB C TIOMOII[bIO  YHHBEpPCaIbHOTO
WHAWKATOpa, B/IMsSHNE pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklvy,
peakiui MOHHOTO oOMeHa, KaueCTBeHHbIe peaklMM Ha Cy/bdar-, KapOboHaT- U
XJIOpY/-aHUOHbI, HA KaTMOH aMMOHWMsI, pellleHHWe SKCIIepUMeHTabHBIX 3ajiau o
TeMaM «MeTta/utbl» U «HemeTasnibl») B COOTBETCTBHMU C TIpaBWIaMH TeXHHKH
6e3omacHOCTH TIpY 0Opall[eH!H C BellecTBaMU M JTabopaTOpHLIM 000pY/[0BaHHEM,
TIpe/ICTaB/ISTh pe3y/abTaThl XUMHUECKOrO SKCriepuMeHTa B (opme 3arucu
ypaBHEHUM COOTBETCTBYIOIIMX peakiuid ¥ (OpMY/JUpOBaTh BBIBOJABI Ha OCHOBE
9TUX Pe3y/bTaTOB;

chOpMHUPOBAHHOCTb YMEHHWM KPUTUUECKH aHa/JIW3UpPOBaTh XHUMHUYECKYHO
vHbOpMalMio, TIOJyuyaeMyH) U3 pa3HbIX WCTOUHHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaLUU, VIHTepHeT U Ipyrux);



chOopMHUPOBAaHHOCTh ~ yMeHUW  coO/MofaTh  TMpaBula  9KOJIOTHYECKH
1[e/1lecoo0pa3HoOro ToBe/leHHss B OBITY W TPY/JOBOM [IeATeTbHOCTU B ILIe/IsX
COXpaHEeHMUs] CBOETrO 3/I0POBbSl U OKPY’Karolleld MPUPOJHOM Cpefibl, OCO3HABaTh
OMaCHOCThb BO3/IeMCTBUS Ha KUBbIE OPraHU3MBbI OIpe/le/IEHHBIX BellleCTB, TIOHUMast
cMmbIc/T Tokasarensi TTJIK, MOSCHATH Ha TIPUMeEpPax CIOCOOBbI yYMEHBIIEHHS WU
rpeIOTBpalleHHs] UX BPeJHOTO BO3/|eMCTBUS Ha OPraHr3M Ue/l0BeKa;

JUIsT 00yUaroIuXxcs C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 3/I0POBbSI: YMeHHe
TIPUMEHATb 3HaHHS 00 OCHOBHBIX [OCTYIHBIX MeTO/aX IT03HAHUSI BEIeCTB U
XUMHYECKUX SIBJIEHUN;

JJIsT CJIeNbIX U CJ1aboBUAAIIMX 00yuaroluXcs: YMeHHe WCII0/Ib30BaTh
pesibeyHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaiiis a1s 3aricyd XMMHUeCKUX

dbopmy..



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TACC
KoinyecTrBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/e/ioB U TeM (mudpossbie)
Ne n/nn KonTposibHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOH XMMHHU
[TpeameT opraHvueckoi XuMuu. Teopust
1.1 CTPOEeHHsI OPraHUueCKUX coefiIuHeHuH A. 3
M. bytneposa
Wtoro no pa3peny 3
Paspen 2. YriieBoopo/bl
2.1 [IpenenbHbIE YT1€BOAOPO/IbI — a/IKaHbI 2
99 HernpenenbHble yriaeBoAOPObI: alKeHbl, 5 1
' a/IKaJueHbl, aJTKUHEI
2.3 ApoMaThueckre yrieBoAopO/bl 2
24 [IpupogHble UICTOYHUKH YTJIEBOJOPOAOB U 3 1
' uX repepaboTka
Ntoro no pa3peny 13
Paspen 3. Kuciopoacoaepixainjue opraniyecke coeJuHeHUus
3.1 CriupThl. @enon 3
3.9 Anbperuzabl. Kap6oHOBbBIE KUCOTHI. 7 1
' CoKHbIe 3(UpbI
3.3 YraeBoapl 3 2




Wtoro no pa3peny

13

Paspen 4. A3oTcoaepikainjye opraHiuyecke CoeJuHeHUus

4.1 AmyHbI. AMUHOKHUCIOTBI. besiku 3
Ntoro no pa3zpeny 3
Pa3pen 5. BoicokoMoJ/1eKy/IsIpHbIE COeJUHEeHUS

5.1 [Tnactmaccel. Kayuyku. BosmokHa 2
Nroro no paspeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJIACC

KonnuyecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3jeioB U TeM (udpossbie)
Ne i/ Kontposibhablie | IIpakTuuyeckue
nporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoTsI padoThI
pecypchbl
Pa3pen 1. Teopernueckue 0CHOBbI XMMHHU
CtpoeHue aToMoB. [Tepuouueckuii 3aKOH
1.1 u [leprogrueckast cicTeMa XUMUYECKUX 3
aneMmeHToB . 1. MeHzeneeBa
12 CrpoeHnue BerjecTBa. MHoroobpasue 4
' BELIeCTB
1.3 XVMHUUYeCKHUe peakLjuu 6 1 1
Nroro no paspeny 13
Pa3pen 2. Heoprannueckasi XuMmust
2.1 Mertanbl 1
2.2 Hewmetanbl 1 1
53 CBsi3b HEOPraHUUeCKUX U OPraHUYeCKUX )
' BeIL[eCTB
Nroro no paspeny 17
Pa3pen 3. XumMusi ¥ )KM3Hb
3.1 XUMUS U )KU3Hb 4
Wroro no paszeny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IIOYPOYHOE IVIAHNPOBAHUE

10 KV/TACC
KoimmuyecTrBO yacoB JJIeKTPOHHBIE
Ne ara H(PPOBLIE
n/n Tema ypoxa Bcero Kourposeubie | - Ipakrutecku fllsyqennﬂ :)lﬁ[()l:;osaTeanme
padoThI e paboTbI pecypest
1 [TpesgMeT opraHM4YecKou Xumuu, eé 1
BO3HUKHOBEHHE, DAa3BUTHE U 3HAUEHHe
Teopust CTpOEHUSI OpraHUYeCcKUx
2 coeauHeHui A. M. Bytnepoga, eé 1
OCHOBHBI€ TT0JI0)KeHUS
[TpencraBnenuve o KnaccuprKaluu
3 opraHvuyeckux BerectB. HomeHkaTypa 1
(cucTemaTuyeckasi) ¥ TpUBUa/IbHbIE
Ha3BaHUsI OPraHUUeCKUX BellleCTB
4 AJIKaHbI: COCTaB U CTPOEHUe, 1
TOMOJIOTHUYECKUN psi
5 MerTaH ¥ 3TaH — npocTenime 1
MpeCTaBUTEN a/IKAHOB
6 AJIKeHBI: COCTaB U CTPOeHHe, CBOWCTBA 1
7 OTWIeH Y NPONUIeH — MPOCTeuLne 1
TMpe/iCTaBUTE/N a/IKeHOB
3 [TpakTrueckas pabota Ne 1. «ITomyueHue 1 1
3TW/IeHAa U U3yuyeHre ero CBOWCTB»
Ankaauensl. byraguen-1,3 u
9 MeTunOyTaguen-1,3. [MonyueHue 1

CUHTETUYECKOI'O KayuyKd U DE€3UHBIL




ANKUHBI: COCTaB U 0COOEHHOCTH
CTPO€HUs1, FOMOJIOTUUeCKUM P,

10 AlleTuieH — NpoCTenIni
Trpe/iCTaBUTe/b aJKWHOB

1 BbluncieHnst o ypaBHEHUIO XUMHAYECKON
peaxkLuu

12 Apenbl: 6eH30 ¥ TO/y0s1. TOKCUYHOCTB
apeHoB

13 ['eHeTHueCKas CBSA3b yI/1€BOJOPO/OB,
TPUHAZJIeKalUX K Pa3/IMUYHbIM K/laccaM
[IpupojHbIe HCTOYHUKH YIJIeBOJOPO/IOB:

14 MIPUPO/IHBIN ra3 v MOIMyTHbIEe He(TSIHbIe
rasbl, HeTh U MPOAYKTHI e€ repepaboTku
[TprposHbIe HCTOUHUKHU YT/IEBOLOPOZOB:

15 MIPUPO/HBIN ra3 U MomnyTHbIe He(TsHbIe
rasbl, HeTh U MPOAYKTHI e€ repepaboTku

16 KoHTposbHast paboTta o paszgeny
«YTeBOL0PObI»

17 [IpenenbHble OHOATOMHbBIE CITUPTHI:
MeTaHOJI U 3TaHoJ1. BosopoHas CB3b

18 MHoOroaTomMHble CIIUPTHI: STU/IEHIIUKOJIb
Y TJIALIepUH
@eHOJI: CTpOeHUe MOJIeKY/Ibl,

19 (bu3nyeckKre ¥ XMMUYeCcKre CBOMCTBa,
NpUMeHeHHe

20 Anbsieruzpl: Gopmasbaerus u
aueTtasberu/. ALeToH

21 O/IHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBBIE




KHCJIOTBI: MyPaBbUHAA U YKCYCHasd

22

[TpakTueckasi pabota Ne 2. «CBoticTBa
pacTBOpPa YKCYCHOM KHUC/IOTbI»

23

CTeapI/IHOBaﬂ N O0/1IeMHOBasA KHUCJ/I0ThI, KdK
npeacTaBUTE/U BBICIIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbl/1a KaK COJIM BBICIIUX KapOOHOBBIX
KHMCJIOT, X MOlol1jee ZieNCTBre

25

CroskHble 3(hUpbI KaK MPOU3BOJHBIE
KapOOHOBBIX KUC/IOT. ['UAPOTU3 CIIOKHBIX
3¢u1poB

26

JKvipbl: rHApON3, IPUMeHeHHe,
Ouosioruyeckasi poJib JKUPOB

27

YrneBoppl: cocTaB, KaaccupuKaLusl.
BaxHelilve npecTaBUTe/: TIH0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u Le/it0/103a Kak Npupo/iHbIe
M0JIMepbl

29

KoHTponbHas paboTa o paszgeny
«Kucnopopcozepskaiiiye opraHuuecKue
coeiiHeHUs»/ Bcepoccuiickas
rpoBepouHasi paborta

30

OO0111ast XapaKTepUCTHKA
a30TCOZepsKall{uX OpraHu4YecKrx
coesuHeHuM / Becepoccuiickas
rpoBepouHasi paborta

31

AMWVHBI: MeTHU/IAMUH 1 aHU/IMH

32

AMHHOKHUCIOTBI KaK aMm(poTepHbie




OpraHnydeckue CoeJuHeHUsd, UX

benky Kak npupo/Hbie
BBICOKOMOJIEKY/ISIDHbIE COeZJUHEeHNUS

Ouosiornueckoe 3HaueHue. Ilentuzpl.

OCHOBHBI€ TIOHSATHUSI XUMHU

33 BBICOKOMOJIEKY/ISIPHBIX COe/JMHEeHUIN 1
OcHOBHBIE METO/IbI CUHTE3a
34 BbICOKOMOJIEKY/ISIDHBIX COe/IMHeHU. 1
ITnacTMaccel, Kay4yKy, BOJIOKHa
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJIACC

No
n/m

Tema ypoka

KosmnmuecTBO 4acoB

KoHTpo/ibHBI

Bcero
e padoThI

IIpakTHUecKkue
padoThI

Jara
U3yUyeHusl

JJIEKTPOHHbIE
nu¢poBbIie
obpa3oBare/ibHbIE

pecypchbl

XUMUUeCKUN djIeMeHT. ATOM.
OneKkTpoHHAast KOHGUTyparysi aTOMOB

[Tepuoauueckuii 3akoH U [Tepuoguueckast
CcrCTeMa XUMUYeCKux 3y1emMeHToB /. U.
MeH/ieneeBa, UX CBsI3b C COBPEMEHHOMU
TeopHel CTPOeHHsI aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUsI CBOMCTB
XUMHUUECKHX 3JIEMEHTOB U UX COeJMHeHUI
T0 Tpynnam U nepuojiam. 3HaueHue
MepUOIUYeCKOro 3aKOHa U CUCTEMBI
XAMUYeCKux dyiemeHToB .M. MeHeseeBa
B Pa3BUTUM HayKU

CtpoeHue BelljecTBa. XUMHUYeCKasi CBsi3b,
€€ BU/Ibl; MEXaHU3MbI 00pa30BaHMS
KOBaJIeHTHOM CBsi3U. BogopoHast cBsi3b

BaneHTHOCTb. DJIeKTPOOTPULIATE/IbHOCTD.
Crenenb okuc/ieHus. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOI O
CTPOeHUs

[ToHsTHE O JUCTIEPCHBIX CUCTEMaX.
VcTuHHBIE U KOJIIOWHbIE PaCTBOPHI.
MaccoBas [j0/1s BelljecTBa B pacTBOpe




Knaccudukaiyst 1 HOMeHK/1aTypa
HeOpraHWYeCKUX COeUHEeHUM.
['eHeTHYecKast CBsI3b HEOPraHUUeCKUX
BelL|eCTB, pPa3/IMYHbIX K/IaCCOB

Knaccudukaims XuMrUueckux peakLyii B
HeopraHMuuecKoi ¥ OpraHuueckou XUMHHU.
3aKOH COXpaHeHMsI MacChl BellleCTB; 3aKOH
COXpaHeHHs1 U MpeBpallleHus1 SHepPruu Mpu
XUMHYECKUX peakLusxX

Ckopoctb peakiun. ObpaTiMble peakiiu.
XUMUYeCcKoe paBHOBeCHe

10

[TpakTrueckasi pabota Ne 1. «Bnusinue
pa3aMuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKOMN peakLin»

11

ONEeKTPO/IUTAYeCKas AUCCOLMaLvs.
[TonsaTue o BogopogHOM nokasarese (pH)
pactBopa. Peakiiiy HOHHOTO 0OMeHa.
['maponus opraHnyeckux u
HeOpraHWYeCKHX BelleCTB

12

OKMCUTE/TbHO-BOCCTAaHOBUTE/IbHbIE
peakiyu. [ToHsTHE 00 3/1€KTpO/IH3e
pacrnsiaBoB ¥ pacTBOPOB CoJet

13

KoHTposbHast paboTa 1o pa3zeny
«TeopeTHuecKre 0OCHOBbI XUMUM»

14

MeTanbl, UX MOJ0KEHNE B
[Tepuonueckolr cucTeMe XUMHAYECKUX
snemeHToB /1. I. MeHpeneeBa u
0C0OEHHOCTH CTpPOeHHUs1 aToMoB. O01IHe




¢du3nyeckre CBOWCTBA MeTal/IOB

15

CriiaBbl MeTayIoOB. DJIEKTPOXUMHUYECKUN
psiZ HarpsDKeHU MeTaslioB

16

XuMHYecKre CBOHCTBA BaXKHEHIIINX
MeTaslJIoB (HaTpUM, Kaauii, KaabLui,
MarHui, alTrOMUHUN) U UX COeIMHeHUIN

17

XuMHUecKre CBOMCTBA XpOMa, MeI U UX
CcoeIMHEeHUM

18

XUMHUYeCKHe CBOMCTBA 1[MHKA, Keje3a U UX
coeJIMHEeHUM

19

[pakTrueckasi pabora Ne 2. "Perenue
9KCIIepPUMeHTa/TbHBIX 33/1ad 110 TeMe
«Mertanb»"

20

HemeTasnbl, X MOI0KeHUE B
[Tepuoanueckor cucTeMe XUMHUYECKUX
sneMmeHTOB /[I. 1. MenzeneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

du3nueckre CBOMCTBA HEMETAJlJIOB.
AJIIOTpOITUSI HEMETA/I/IOB (Ha MpuUMepe
KUCJI0pO/ia, cephl, hocdopa u yriepoza)

22

XYMHUeCcKre CBOMCTBA TaJIoreHOB, CePhl U
HUX COeMHEeHMI

23

XuMHUUeCcKre CBOMCTBaA a30Ta, ¢ocdopa 1
HUX COeMHEeHMI

24

XuUMHUUeCcKre CBOMCTBA yriepoja, KpeMHUsI
Y UX COeJJUHEeHUM

25

[TpriMeHeHVe BaXKHEUILINX HEMETA/IJIOB U UX
coeJIMHEeHUM




26

O06o0011IeHME U CHCTeMaTH3alusl 3HaHUH 110
Teme «HemeTanbi». BeiuncieHus mo
ypaBHEHUSIM XUMHUUYEeCKUX peakLii 1
TePMOXHUMUUECKUE PACUETHI

27

I[TpakTrueckasi pabora Ne 3. «Pemenue
9KCIIepPUMeHTa/TbHBIX 33/1a4 110 TeMe
"Hemetasbr"»

28

KonTposbHas paboTa 1o reMaM
«MeTtame» u «HemeTtannbi»

29

Heoprannueckue v opraHuuecKrie
KUCIO0Thl. Heoprannyeckve u
OpraHuvecKre OCHOBaHUS

30

AmdoTepHbIe HeopraHUUecKue 1
opraHuyeckue coefiuHeHus1. ['eHeTUUeCKasi
CB$13b HEOPTraHUUeCKUX M OpraHu4yecKux
Bell|eCTB

31

Ponb XxuMuM B 0OecrieueHUn
5KO0JIOTMUEeCKOH, SHepreTUYecKo U
nuiLeBoi 6e30MacHOCTH, Pa3BUTHH
Me/IUL{UHbI

32

I[TpencTaBneHus: 06 0OIIMX HAYUHBIX
MIPUHLIMTIAX TIPOMBIIIJIEHHOTO TIO/TyUeHu st
Ba)XHEHIIINX BeIeCTB

33

Ye/ioBeK B MHpe BelecTB U MdTeprajioB

34

XuUMus U 37,0pOBbe YesioBeKa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 K/TACC

Kopg,
NMpoBepsieMoro
pe3y/jbTara

IIpoBepsiemble NpeAMeTHbIEe Pe3y/IbTaThl 0CBOCHHUS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

1

TeopeTrueckrie OCHOBbI OPraHU4eCcKoW XUMUU

1.1

CchopMUpOBaHHOCTH TIPe/[CTaBIeHU 0 XUMHUUYECKOUW COCTaBJIsItOLei
€CTeCTBEHHOHAYYHOW KapTHHbI MHpPA, PO/ XMMHU B II03HaHUU
sIBJIEHUHA TIpUpPOJbl, B ()OPMHPOBAHUM MBILIJIEHUSI U KYJbTYpPhbl
JIMYHOCTH, €€ (PYHKIMOHA/ILHOM TPaMOTHOCTH, HeOOXOAUMOM st
pelleHus] TPaKTUYeCKUX 3a/aud U HIKOJOruYecKd 0OOCHOBAHHOTO

OTHOIIIEHUsI K CBOeMY 3/I0POBBIO W TIPUPOJHON Cpejie

1.2

BnageHve cucteMol XMMUYECKMX 3HaHUM, KOTOpas BKJ/IOUAeT:
OCHOBOIIOJIAraroLye TIOHATUSA (Monekya, BaJIEHTHOCTb,
3/71eKTPOOTPULIATE/ILHOCTD, CTeIleHb OKWUCJIeHUWsl, XUMUYecKas CBSi3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHBIA OOBEM, YTI/IepOJHBINA CKeJleT,
(dyHKIMOHAbHAsT ~ TpyMNa, pajyKaa, UW30Mepus, H30Mephl,
TOMOJIOTUYECKUN PsiJi, TOMOJIOTH, YTIJeBOJOPOAbI, KHUC/IOPOA- U
a30Tco/iepyKalye CoeMHeHUs, OMOIOrMUecKy aKTUBHBIE BelljecTBa
(yrneBofpl, KUpHI, O€JIKK), MOHOMEp, TIOJIMMep, CTPYKTYpHOe 3BeHO,
BBICOKOMOJIEKYJ/ISIDHbIE COeJJMHeHUs); TeOpMU U 3aKOHbI (Teopus
XUMHYECKOIO0 CTPOeHUs] opraHudeckux BewjectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKUW SI3bIK XMUMWH, (PAKTOJOTrHYeCKUe
CBeZIEHUsI O CBOMCTBaxX, COCTaBe, TIOMyYeHUH U 0e30MacHOM
VICTIO/Tb30BaHUM B@)KHEHIIMX HeOpraHM4eCKMX U OpraHUuYecKHx

BeIL[eCTB B OBITY U NMPAKTUUECKOH /IesITe/TbHOCTH Ue/loBeKa

1.3

CchopMUpPOBaHHOCTb YMEHUH BbISB/IATh XapaKTepHble TPU3HAKU
TOHSITUM,  yCTaHaB/WMBAaTb WX  B3aMMOCBS3b,  UCIO/b30BaTh
COOTBETCTBYIOLL[ME TIOHSTUSI TIPU OINHCAaHUM COCTaBa, CTPOEHUSl U

TipeBpalljeHU OpraHuyeCcKUx CoelMHeHNN

1.4

chOopMHPOBAHHOCTH YMEHHI UCIO/b30BaTh XUMUUECKYI0 CUMBOJIUKY
JUIS. COCTaBJIEHUS] MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaILléHHOM) (OpMy/a OpraHUueCcKuX BeleCTB U YypaBHEHUMU
XUMAYECKMX  peakluid,  HW3roTaBlIMBaTh  MOJeMA  MOJIEKYJI

OpraHMYeCKMX BelleCTB A4 W/UIIOCTpALMKM KX XWMHUYECKOro M




MIPOCTPAHCTBEHHOT'O CTPOEHUsI

1.5

CchopMUpOBaHHOCThL yYMEHWM yCTaHAB/IWBaThb ITIPUHAJJIEKHOCTh
W3yueHHBIX OPraHUYeCKUX BEIeCTB IO WX COCTaBy U CTPOEHHIO K
orpefieIEHHOMY Kjaccy (Tpymme) coefiuHeHU (yreBO[OPO/bI,
KHC/IOPO/T U a30TCOZep>Kalliie COeIMHeHUs], BLICOKOMOJIEKY/ISIpHbIE
coellMHEeHUsI), [JaBaTh KM Ha3BaHUS TI0 CHCTeMaTU4YeCKou

HomeHk/aType (IUPAC)

1.5

CchopMUpOBaHHOCTL YMeHUs OTpe/ieNISiTh BU/Ibl XUMHUUYECKOW CBSI3U B

OpraHrM4eCKuXx CoeIMHEeHUAX (O'E[I/IHapHBIe n KpaTHBIE)

1.6

CchopMUpPOBaHHOCTh yMEHUS] TIPUMEHSTh: TIOJIOXKEHUs] TeopUu
CTPOeHUsI OpraHnuecKux BeljecTB A.M. bByTiepoBa zjit 00bsiICHEHUS
3aBMCMMOCTH CBOMCTB BeIlleCTB OT UX COCTaBa WM CTPOEHWUs; 3aKOH

COXPaHEeHUsl MacChl BeleCTB

Yrnesogopoabl.  Kucimopojcozepkaiqye W a30TCofeprKalliyie

OpraHnyeckKre CoeJrHeHUd. BbICOKOMOJIEKyJIHpHLIe CoeJVTHeHH1s

2.1

CchopMUpPOBaHHOCTh yMEHUW NPUBOAUTL TpPUBHA/IbHbIE Ha3BaHUS
OTJe/IbHbIX OPraHUUeCKHX BelleCTB (3TH/IeH, TIPOTWJIEH, alleTH/IeH,
STU/IeHTJIUKO/b, T/IULEepUH, ¢eHos, dhopManbAerusi, aleTanbierus,
MypaBbUHasi KWC/I0Ta, YKCyCHasi KHWC/IOTa, OJIeMHOBasi KHWC/IOTa,
CTeapvHOBasi KHUCJOTa, IJIFOKO3a, (PpPyKTO3a, Kpaxmas, LiesIr0/03a,

TVIULIVH)

2.2

CdhopMHUPOBAaHHOCTh YMEHMI XapaKTepHU30BaThb COCTaB, CTPOEHHE,
busnyecke U XMMHUYECKHe CBOMCTBA THUITMUHBIX IPeCTaBUTEJIeH
Pa3/IMUHBIX K/IaCCOB OpPraHMUYeCKHUX BelecTB (MeTaH, 3TaH, STH/IEH,
NIPOTIWJIeH, alleTwieH, OytaaweH-1,3, MetunOytaguen-1,3, GeH3ou,
METaHOJI, 3TaHOJI, STU/IeHIJINKO/Ib, [JIUL|ePHH, (eHOJI, arleTalbIeru/,
MypaBbHHasi ¥ YKCyCHasl KUCJIOThI, TJIFOKO3a, KpaxmaJl, Lie/UTF/I03a,

aMUHOYKCyCHasi KUC/IOTa)

2.3

CcdhopMUpPOBaHHOCTb YMEHUs WTFOCTPUPOBATh MeHeTUUeCKYH0 CBSI3b
MEXJY TUIMAYHBIMA  TIPEJCTABUTE/IIMU  Pa3/IMUHBIX  K/IaCCOB
OpraHUuYeCcKWX  BelIeCTB  ypaBHEHUSMU  COOTBETCTBYIOIIUX

XUMHUUECKUX PeakLUii C UCT0/Ib30BaHWeM CTPYKTYPHBIX hopMyii

24

ChopMHUPOBAaHHOCTb ~ yMeHUsT ~ XapaKTepu30BaThb  HMCTOUHWKH
YTJIEBOIOPOAHOTO ChIPbsi (He(Th, MPUPOAHBIN Ta3, yroJb), Crocobb
UX T1epepabOTKM U TPAKTUYECKOe TPUMEHEHHe TPO/YKTOB

repepaboTKH

Xumug U »ku3Hb. PacuéTol




3.1

CchopMHpPOBAaHHOCTh YMEHHWM B/aZieTb CUCTeMOH 3HaHWM 00
OCHOBHBIX MeTO/laX HAy4YHOTr'O TO3HAHHUsS, UCIO/b3YeMbIX B XUMHU
NpY W3yYeHWW BeIleCTB W XUMHUYeCKUX siBeHud (HabsoneHue,
vu3MepeHWe,  JKCTIEPUMEHT,  MOJe/UPOBaHKe),  HCIO0/b30BaTh
CHCTeMHble XUMHYeCKWe 3HaHUSl [ TIPUHATUS pellleHud B
KOHKDEeTHBIX >KU3HEHHBIX CHUTYalL[UsiX, CBSI3aHHBIX C Bell[eCTBaMU U

HX MpUMEHEeHHEM

3.2

CdhopMHUPOBaHHOCTh yMEHMI COO/MI0JAaTh TpaBU/IA I10/Ib30BAHUS
XUMUYECKOH TIOCY/I0M U /1ab0paTOpPHBIM 000OpYZOBaHHEM, a TaKXKe
mpaBWia oOpailieHUss C  BeljecTBaMU B COOTBETCTBUH  C
WHCTPYKIUSMH 110  BBITIOJIHEHUIO J1aDOPAaTOPHBIX ~XUMHWYECKHX

OITBITOB

3.3

CchopMHUPOBAaHHOCTb ~ YMEHUW  IUIAHMPOBaTh W BBITIOJIHSATH
XUMHUUECKUA SKCIIepUMeHT (TpeBpailleHrsI OpraHUYecKUX BellecTB
NpY HarpeBaHWH, TIOJIyueHWe STU/IeHAa W U3yUYeHHe €ero CBOWCTB,
KayeCTBeHHble peaKl[MM OpraHUuecKuX BeIecTB, JeHaTypalus
0e/IKOB NP HarpeBaHWH, I[BETHbIE PEaKI[MK Oe/KOB) B COOTBETCTBUU
C MpaBWIaMH TEXHUKH 6e30MacHOCTH TIPY 00pallleHuH C BellleCTBaMU
U J1abopaTOpHBIM 000py/IOBaHWEM; TIPEACTaB/ATh Pe3y/bTaThl
XMMMUECKOTO 9KCliepuMeHTa B (opme 3amucu  ypaBHEHUM
COOTBETCTBYIOILIUX Peakiuii U (opMy/MPOBaTh BBIBOJbI HAa OCHOBE

3TUX pe3yJIbTaToOB

3.4

CchopMUpPOBaHHOCTL ~ YyMEHWW  MPOBOJWTH  BBIUMCAEHUS  TI0
XUMUYECKUM YPaBHEHHUSM (Macchl, 00bEMa, KOJIMUECTBA UCXOAHOTO
BeIlleCTBa WM TPOAYKTa peakiuy M0 W3BEeCTHBIM Macce, 00BEMY,
KOJMYEeCTBY OJHOrO0 M3 MCXOAHBIX BeIeCTB WM MPOAYKTOB

peakLyn)

3.5

CdopMHUpOBaHHOCTh yMeHUN  KpUTHUYECKU aHa/IM31UPOBaTh
XUMHUUeCKyl0 WHGOpMALWIo, MOy4YyaeMyl0 M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii MH(MOpMaLWK, ceTb VIHTepHeT U Apyrue)

3.6

CcdopMUpOBaHHOCTL yMeHUM COO/rofaTh TpaBU/Ia KOJIOTMUYECKU
11e71ec000pa3HOro TOBeJieHUsT B OBITY U TPYJOBOU JIesiTe/TbHOCTH B
1[e/ITX COXPaHeHWs] CBOEro 3/I0POBbsI U OKpY»Karollled TPUPOHOU
CpeZbl, 0CO3HaBaThb OMACHOCTb BO3/|€MCTBUSI Ha KUBbIE OPraHW3MbI
orpefie/IEHHBIX  OPraHUUYeCKWX  BeLecTB, TIOHWMas  CMBbICI
nokaszatesis 1K (ripefesibHO  [OMYyCTUMOW  KOHL|EHTPALUM),
TIOSICHSITh Ha TIPUMepPaX CIOCOObI YMEHBIIIEHUSI U TIpeOTBpallleHuUs

X BpeJHOro BO3,£[€I71CTBI/IH Ha OpraHur3M 4ejIOBEKd




11 K/TACC

Kopg
nposepsieMor
0 pe3yJbTaTa

IIpoBepsiemble NpegMeTHbIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbI CPeJHEro 001 ero 00pa3oBaHusi

1

TeopeTI/IHECKI/Ie OCHOBBI XMMHI

1.1

BnameHvie cucteMoil XMMWYECKUX 3HAHWM, KOTOpasi BKJ/IIOYaeT:
OCHOBOTIOJIAararolye TOHATHSA  (XUMUYECKUH  2/IeMeHT,  aTOM,
3/IeKTpOHHasi 00o/ouKa aroma, S-, p-, d-3/IeKTPOHHBIE OpOWUTAIM
aTOMOB, HWOH, MOJIeKYyJ/a, BaJleHTHOCTb, 3J€KTPOOTPHULATETHHOCTD,
CTeleHb OKMUC/IeHWs, XUMHUUecKasi CBsi3b, MOJIb, MOJISIDHasi Macca,
MOJISIDHBI 00BEM, KPHCTa/UTMYeCKasi PeIeTKa, THITbl XUMHUECKHX
peakiuit (OKMC/TUTeTbHO-BOCCTAHOBUTE/ILHEIE, 9K30- u
SHJOTEpMUUECKHe,  peakludu  HOHHOro  obMmeHa),  pacTBOp,
3/1IeKTPO/IUThI, HEe3/IeKTPO/IUThI, 3JeKTPOIUTHYeCKas AWCCOLUaLiUs,
OKUC/IUTeb, BOCCTAaHOBUTE/b, CKOPOCTb XWUMWYECKOW peakLuH,
XUMHUUECKOe  paBHOBeCHE); TeOpuM W 3aKOHbl  (Teopusi
3/1eKTPOJIUTHYEeCKON auccoruaiuy, Ilepuoguueckuii 3akoH .U
MeHzieneeBa, 3aKOH COXpaHEHMs] MacChl), 3aKOHOMEpHOCTH,
CUMBOJIMUECKUI  SI3bIK XUMWH, (DAKTO/IOTHUYECKWe CBeJeHUs O
CBOMCTBaxX, COCTaBe, TOAyYeHMU U 0e30MacHOM HCII0/Ib30BaHUU
BO)KHEHWIIINX HEOPraHWUYeCKUX BeIIeCTB B OBITY W TPaKTHUeCKOH

AedATe/IbHOCTHU Ue/I0BeKdad

1.2

Cq)OpMI/IpOBaHHOCTb YMEHI/II‘;I BBISBJ/IATE XdPdKTEPHBIE TIDU3HAKHW U
B3aMMOCBS3b H3yUE€HHbBIX HOHHTHﬁ, MPpUMEHATL COOTBETCTBYIOILME
IMOHATHUA TIpU OIIMCAHHWKU CTDOE€HUA U CBOWCTB HeopraHn4YeCKUux
BellleCcTB U HX HpEBpaH_IEHI/If/’I; BBISB/IATH B3aMMOCBA3b XWMMUECKUX
3HAHUK C TTIOHATHUAMN nu npeacTraB/JIeHHUAMUA APYyrux

€CTeCTBeHHOHAYUHBIX IIpeJMETOB

1.3

BJ'I&,ZLEHI/IQ OCHOBHBIMU METOJaMH HayUHOI'O ITO3HAHHA BELIIECTB U
XUMHUYECKUX SIBJIEHUM (HaGJII-O,E[eHI/Ie, n3MepeHue, 5SKCIIepUMEHT,

MOZie/IMPOBaHKe)

1.4

CchopMHpOBaHHOCTbL YMEHU OTMpeZesiATh BaeHTHOCTh W CTeTleHb
OKHCJIEHUSI XUMHUYECKUX 3/IeMeHTOB B COeJUHEHUSIX Ppa3TuuHOTO
COCTaBa, BHJ, XUMHUUYECKOW CBs3uM (KOBa/JleHTHas, HOHHas,

MeTa/lJInJecKas, BOJIOPOZIHAsT) B COeIMHeHUSIX, THUIT




KPUCTA/I/TIMUYECKOM peIIeTKM KOHKPETHOrO BelllecTBa (aTomHas,

MOJIEKYJ/IApHAsA, NOHHAad, MeTaJ’I]’II/I‘—IECKaH)

1.5

CdopmMupoBaHHOCTb YMEHU OTpe/ie/isiTh XapaKTep Cpe/ibl B BOJHBIX

pacTBOpax HeOpraHWYeCKUX COoeJlMHeHUN

1.6

ChopMUpPOBaHHOCTL ~ yMEHUSI  KIaCCU(PUIIMPOBaTh  XUMUUYECKHE
peakiuu 10 pas3lMYHbIM TpuU3HaKaM (YUCIy U COCTaBy
pearvpyrolux BelecTB, TerI0BoMY 3¢h(deKTy peakivuu, U3MeHeHUI0
CTereHer OKWCJIEHHUs 3/IeMEeHTOB, 00paTUMOCTH peakI|H, yuacCTHIO

KaTa/iM3aTopa)

1.7

CchopMUpPOBaHHOCTb YMEHHH COCTaB/sITb ypPaBHEHUS peakLuid
pa3/IMYHBbIX TUIIOB, IMOJIHble M COKpAllléHHble YpDaBHEHUS peaKLUil
HMOHHOrO OOMeHa, yuuThIBasi yC/IOBUS, MPU KOTOPBIX 3TH peakLUu

UAYT [0 KOHLa

1.8

CdopMupoBaHHOCTD yMeHu# TIPOBO/IUTH peakLuy,
TO/ITBEPXK/IAtOIITHEe KaueCTBEHHbIT COCTaB Pa3/TIUUHBIX
HEOpraHWUeCKHuX BeI[eCTB, PACIIO3HABATH OMBITHBIM IMyTEM HOHBI,

MPUCYTCTBYHOLIME B BOAHBIX PACTBOPAX HEOPIrdHUUECKHUX BEILECTB

1.9

CchopMUpOBaHHOCTb YMEHUI PaCcKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaxkLuyi 110Cpe/iCTBOM COCTaBJIeHUs

3/IEKTPOHHOTO 0OaslaHca 3THUX peakui

1.10

CchopMUPOBaHHOCTb YMeHUM OOBSCHATH 3aBUCHUMOCTb CKODOCTH

XUMHUEeCKOH peaKlrn OT PA3/IMUHBIX Cl)aKTOpOB

1.11

CchopMHUPOBaHHOCTE yMeHUH OOBSCHATH XapaKTep CMeIeHuUs
XVMHYeCKOTI0 pPaBHOBECHsI B 3aBUCUMOCTH OT BHELIHero BO3ZelCTBUS

(mpunuun Jle [lartesnbe)

OO0111ast ¥ HeOpraHUYecKasi XUMUST

2.1

CdopmMupoBaHHOCTb YMEHUWM pacKpbiBaTh CMbICT [lepuoanueckoro
3aKOHa O.N. MeHnpeseeBa 51 JIeMOHCTPUPOBATh ero

CUCTEMATU3UPYIOIYI0, OOBSICHUTE/NBbHYIO UM  TPOrHOCTUYECKYIO
byHKLIMH

2.2

CchopMHUPOBaHHOCTE ~ YMEHHH  XapaKTepu30BaTb  3JIEKTPOHHOE
CTpOeHMe aTOMOB XUMHWYECKUX 3JIeMeHTOB 1-4  1epuozoB
[lepuoguueckol  cUCTeMbl  XUMHYeCKUX  ssemeHtoB  [I.U.
MeHjenieeBa, WCIOMB3ys TIOHATUSL «S-, p-, d-2/IEKTPOHHBIE
opbuTamm», «3HepreTUUecKre YpOBHU», 00bSICHATH 3aKOHOMEPHOCTH
V3MeHeHHsI CBOWCTB XMMHUECKUX 3JIEMEHTOB M WX COeJUHEHUWH TI0

rnepuogamM u rpynnaMm [lepuoguueckod CUCTeMbl XHMHYECKUX




snemenToB .M. MenzeneeBa

2.3

CcdhopMHUPOBaHHOCTh YMEHUM XapaKTepr30BaTh (OMHMCHIBATh) OOIIMe
XUMUUeCKWe CBOMCTBA HeOpraHMYeCKUX BelIeCTB Ppa3/NyHbIX
KJ/IacCOB, TMOJATBEP)KAATb CYLeCTBOBaHWE TeHeTUYeCKOW CBSI3U
MeX/ly HeopraHWyeCKMMH BellleCTBaMHd C TIOMOIIIbIO ypaBHEHUM

COOTBETCTBYIOLLIMX XMMHUYECKUX peaKL1il

24

CchopMUpPOBaHHOCTb  yMEHHI  yCTaHaB/IMBaTb IPUHA/JIEXKHOCTD
HeopraHMuecKux BellecTB II0 UX COCTaBy K OMNpezie/IEHHOMY K/acCy
(rpymie) coejiHeHUM (MPOCTHIE BeleCTBa — MeTasulbl U HeMeTasllbl,

OKCH/IbI, OCHOBaHUSI, KUCJIOThI, aM(OTepHbIe TUAPOKCH/bI, COJIN)

2.5

CdopMHUpOBaHHOCTh yMeHulH HCII0/Th30BaTh XUMUYECKYH0
CUMBOJIUKY [Jii COCTaBjieHusi (OpMys BellleCTB W ypaBHEHUM
XUMUUECKUX peakiuii, cucreMaTuueckyro HoMeHKIaTypy (IUPAC) u
TPUBMA/IbHbIE Ha3BaHWs OT/E/NbHBIX HeOpPraHW4eCKUuX BeIeCTB
(yrapHeld Tra3, VYIVIEKUC/IbIA Ta3, aMMHUaK, TralléHas HW3BeCTb,

HeraluéHasi U3BeCTb, MUTbeBasi COZia, MMUPUT U pyTHe)

2.6

CdhopMHUPOBaHHOCTh YMEHUM XapaKTepr30BaTh (OMHMCHIBATh) OOIIMe
XUMUUeCKWe CBOMCTBA HeOpraHMYeCKUX BelIeCTB Ppa3/NyHbIX
KJ/IacCOB, TOATBEPXKAATb CYLIeCTBOBaHWE TeHeTUYeCKOW CBSI3U
MeX/ly HeopraHWyeCKMMH BellleCTBaMHd C TIOMOIIbIO YpaBHEHUM

COOTBETCTBYIOLLMX XMMHUYECKUX peaKLuil

2.7

ChopMUpOBaHHOCTL ~ YMEHHW  TUIAaHUPOBaTb UM BBITIO/IHSATh
XUMUUECKUA JKCriepuMeHT (pas/jiokeHWe TIepOKCHZA BOAOpoZAa B
MPUCYTCTBUM  KaTaau3aTopa, Olpe/iejieHde Cpefibl PacTBOPOB
BellleCTB C TMOMOLIbI0 YHHUBEPCAJBbHOIO WHJAWKATOpa, BJIUSIHUE
pa3MyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUECKOMW peakLUM, peakiyuu
HMOHHOT0 0OMeHa, KaueCTBEHHbIE PeakllMu Ha Cy/bdat-, KapOoHaT- U
XJIOpY/1-aHUOHBI, Ha KaTHOH aMMOHMSI, pelieHye
5KCIIepUMEeHTAa/IbHBIX 3a/lau 1o TeMaM «MeTtamibi» U «HemeTanibi»)
B COOTBETCTBUM C TMpaBWIaMH TeXHUKU 0€30MacHOCTH TIpH
oOpallleHUH C BellecTBAMU U JlabopaTOpHBIM 0060pyZOBaHKEM;
Tpe/ICTaB/STh pe3yJ/bTaThl XUMUUECKOTO 3KCrepuMeHTa B (dopme
3aMUCU yYpaBHEHUM COOTBETCTBYIOIIMX peakiuii U (popMyIMpoBaTh

BBIBO/JIbI HA OCHOBE 3TUX PE3YyJ/IbTATOB

2.8

ChopMUpOBaHHOCTb yMeHUM CoO/I0/IaTh TpaBW/Ia I10JIb30BaHMUS
XUMHYeCKON ToCcy/joi U abopaTOpHBIM 000pyZOBaHMEM, a TaKkKe
nmpaBwsia oOpaljeHHMsi C BeleCTBAaMHM B  COOTBETCTBUH  C

MHCTPYKIUWSAMHK II0  BBITIOJIHEHHWIO na60paT0prlx XUMHNYeCKHUX




OITbITOB

2.9

CchopMUpOBaHHOCTb ~ yMEHUM  XapaKTepu3oBaTb  XUMHUYECKHUe
TMIPOLIeCCHI, JIeXKalljie B OCHOBE IPOMBILLIEHHOTO MO/Ty4YeHUs] CepHOU
KHC/IOTBI, aMMHaKa, a Takke C)OPMHUPOBAHHOCTh Tpe/icTaB/eHui 00
o0IMX HAyuyHbIX TIPUHLUIAX U SKOJOTMUYeCKUx mpobieMax

XUMHNYECKOTI'0o MMpOr3BOACTBA

Xumud U »xku3Hb. PacuéTsl

3.1

ChopmMHUpOBaHHOCTL TIPe/ICTaBIeHUM 0 XUMHUUECKON COCTaBJIstOLel
€CTeCTBeHHOHAYYHOW KapTHWHBI MHpa, POJU XWUMWUK B TIO3HAHUU
sIB/IeHUN TpPUPOAbl, B (OPMUPOBAHWK MBIIUIEHUSI U KYJbTYPBI
JUYHOCTH, €€ (PYHKIMOHA/JILHOM TPaMOTHOCTH, HeoOXOAWMOM [jist
pellieHUsT TIPaKTUUeCKUX 3a7iau U SKOJOTMUecKu 000CHOBAHHOTO

OTHOILLIEHUSI K CBOEMY 3/10POBbIO 1 TIPUPOJHOU Cpejie

3.2

CchopMUPOBaHHOCTb ~ YMEHWM  KPUTWYeCKU  aHaJM3UPOBAThb
XUMWYeCKYI0 HH(OpMAI[|io, TOJyYyaeMyr0 U3 Pa3HbIX HCTOUHUKOB

(cpencTBa MacCOBOM KOMMYHHUKALMK, CeTb VIHTEpDHET U [ipyrue)

3.3

CdopmMHupoBaHHOCTL YMeHHUH CO0/t0/jaTh TpaBUIa IKOJIOTHUUYECKH
1jesiecoobpa3Horo ToBeJieHUst B OBITY W TPY/JOBOH [1eSiTeJTbHOCTH B
Lle/IsIX COXpaHeHWsI CBOEro 3[0POBbSi M OKpPY’Karollleil MpUPOAHOMU

cpeabl

3.4

Oco3HaBaTh OIAaCHOCTb BO3ZEWCTBUSI HAa JKUBble OpraHU3Mbl
ornpezie/IéHHBIX BellleCTB, MOHMMasi cmbica Tmokasarens [IK,
TIOSICHATh Ha MpUMepax CrocoObl YMeHbIIIeHUs] U TIpeJ0TBpalleHHs

HUX BpeJHOIro BOBAeﬁCTBHH Ha OpraHuU3M 4eJjIOBeKd

3.5

ChopMHUPOBAaHHOCTb ~ YMEHUH  TPOBOJAWUTH  BBIUMCIEHUS  C
WCII0/Tb30BaHUEM TOHATHUSI «MacCOBasi [IOJIsl BEL[eCTBa B PACTBOPE»,
00BEMHBIX OTHOIIIEHWH Tra30B IMPH XMUMUYECKUX PEaKIUsSIX, MacChl
BeIleCTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJMUECTBY BeIIeCTBa,
Macce WM 00bEMY OZHOTO W3 YYaCTBYIOIUX B PEAKLIMH BEIIeCTB,
TeTUI0BOro 3¢ deKTa peakijui Ha OCHOBe 3aKOHOB COXPaHEHUsT MacChl

BeLLeCTB, MPeBPALLeHUs] U COXpaHeHUs SHeprun




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)XAHUSA

10 K/TACC

Kopg,

HpOBepHEMbIﬁ J3JIEMEHT COJAePKaHUA

1

TeopeTnueckrie OCHOBBI OPraHUYeCcKOl XUMUU

1.1

[IpegmeT opraHMueckol XMMHU: e€é BO3HMKHOBEHHE, Pa3BUTHE U 3HaueHUe B
MOJIyUeHWY HOBBIX BelecTB W MaTepuanoB. Teopusi CTPOEHUs] OpraHu4ecKuX

coefvHeHU A.M. ByTiiepoBa, eé 0OCHOBHBIE MOJIO>KEHUSsI

1.2

CTpyKkTypHble (GOpPMy/bl OpraHMYecKHxX BelllecTB. l'omosiorusi, u3oMepwus.
XuMHUecKasi CBsi3b B OPraHUYeCKHUX COeJIMHeHUsSX — OZMHapHble U KpaTHbIe

cBsi3u. [IpesicTaBneHue 0 KinaccuUKaliMy OpraHuyeCKuX BelecTB

1.3

HomeHknaTypa  opraHvueckKMx  COeAWHeHWM  (cucTeMaTuyeckas) U
TPUBHA/IbHBIE Ha3BaHUsl BaKHEMILIUX TIpe/[CTaBUTe/ell KIaCcCOB OpPraHUYecKuX

Bell[eCTB

Yr1eBo0po/bl

2.1

AnKaHbBI: COCTaB W CTpOeHHe, TOMOJIOTMUeCKMM psj. MeTaH u 3TaH —
MpoCTeMIlre TMpeiCTaBUTeM a/lKaHOB: (PU3MUeCcKHe U XMMUYeCKHe CBOMCTBa
(peakumy 3amellleHWss M TOPeHUs), Haxo)X</leHWe B TpUpOJie, TOAy4yeHHe U

NMprMEHEHNE

2.2

AnKeHBI: COCTaB U CTPOeHHe, TOMOJIOTUYECKUI psii. DTUeH U TIPOIUJIeH —
TpOCTeMilie Tpe/[CTaBUTeTN aJKeHOB: (GH3uueckue U XUMHUUYeCKhe CBOMCTBA
(peakuyy TUAPUPOBaHUS, Ta/JOTeHUPOBAHUS, THUApPATAL[UH, OKHUC/IEeHUS U

M0JIMMepU3aLin), 1oJlyuyeHue ¥ IpUMeHeHue

2.3

Ankaguenbl: Oytaguen-1,3 u MertunbytagueH-1,3: CTpoeHWe, BayKHEHIIMe
XMMUYeCKre CBOMCTBA (peakuust MoIMMepr3alin). [Tonyuenue

CUHTETUYECKOI'O KayudyKad 1 D€3WHbI

2.4

ANKUHBI: cOCTaB U 0COO@HHOCTU CTPOEHUs], TOMOJIOTUUeCKUH psifi. ALleTH/eH —
MPOCTeHIIN TpeACcTaBUTe/b aJKWUHOB: COCTaB, CTpOeHUe, (u3nueckue WU
XUMHUUeCKWe  CBOMcCTBa  (peakUUW  TW/JPUPOBaHHWs,  raJOreHHPOBAHUS,

ruaparanuu, FOPEHI/IH), nojiyuyeHve v nppuMeHeHne

2.5

Apensl. beHson: cocraB, cTpoeHue, (U3MuUecKue U XUMHYeCKHe CBOWCTBA
(peakMy rajioTeHUpPOBaHUsST U HUTPOBAHUS), T0JiyueHHWe U TIpUMeHeHUe.
Tonyon: coctaB, cTpoeHHe, (QU3MUECKHMe M XMMHUUECKHe CBOWCTBa (peakLuu

rajJloreHMpOBaHusl U HUTPOBaHMsI), MOJyYeHHe U NpuMeHeHHe. TOKCUYHOCTh




apeHOB. ['eHeTHueckasi CBSI3b MeXK[y YIJIEBOAOPO/JaMH, NPUHAJJ/IeXalUMU K

Pa3/IMUYHBIM KjlaCCaM

2.6

[TpypoAHble MCTOUHUKM YIaeBoAOpoZoB. [IpUpojHbIi ra3 W MOMyTHbIE
HedTsHBIe Ta3bl. HedTh 1 eé nmpoucxoxgeHue. Criocobwl mepepaboTku HedTH:
IeperoHKa, KpeKuHI (TepMUYeCcKuM, KaTaJIUTH4eCKUi), nmuposns. [IponykTel
nepepaboTki He(TH, HUX TIPUMEHEHWe B IIPOMBILIUIEHHOCTH U B OBITY.

KameHHBIH yro/ib ¥ IPOAYKTHI ero TiepepaboTKu

Kucnopozcoepxaiiyie opraHn4eckye CoeJMHeHUsT

3.1

[lpenenbHble OAHOATOMHbIE COWPTHL. MeTaHON UM 93TaHO/: CTpPOEHue,
¢usnyeckre M XUMHUYeCKHe CBOMCTBA (peaklLyd C aKTUBHBIMH MeTasllaMH,
rajioreHOBO/IOPO/laMU, TOpeHue), TpuMeHeHUe. BoJOpo/iHbIe CBSI3U MEXIY
MOJIeKyJlaMUi CUPTOB. [lelicTBHe MeTaHOJIa U 3TaHOJIa Ha OPraHU3M uesioBeKa.
MHoroatomMHbie CIUPThI. DTUIEHTJIUKOJb U TJIULEPUH: CTpoeHUe, dhr3nuecKre
U XUMHUYeCKhe CBOWCTBa (B3aWMO/IeHCTBHE CO IIeJIOYHBIMU MeTaslJlaMH,
KaueCTBeHHasi pPeakiusi Ha MHOr0aTOMHbIe CIUPTHI). [lelicTBHe Ha OpraHv3M

yesioBeKd. HpI/IMEHEHI/IE TJIMLEPYHA U STUJIEHIJIMKOJIA

3.2

deHOM: CTpoeHWe MOJIeKy/bl, (U3NUecKhe U XUMUUecKrhe CBOMCTBa.

TokcuuHocTh (heHOmMa. [IpumeHeHue deHoma

3.3

Anbperusbl U KeToHbl. @opMainbJeru/, alleTanberus: cTpoeHue, dusnueckye
U XUMUYecKMe CBOWCTBA (peakMM OKWUCJIEHUSI M  BOCCTaHOBJIEHHS,

KdayeCTBeHHbIe peaKL[I/II/I), oJjiyyeHre v mMpyuMeHeHne

3.4

O/JfHOOCHOBHbIE TIpejie/ibHble KapOOHOBBIE KUCIOTHI. MypaBbUHasi U YKCyCHast
KUCJIOTBI: CTPOeHHe, u3nyecKie U XMMHUecKre CBOWCTBA (CBOWCTBa, 0OIue
JJ/I Kjaacca KHUC/IOT, peakuus 3TepudMKalvu), IoJyuyeHHe U TpUMeHeHHUe.
CreaprHOBasi 1 O/IeMHOBAsi KUC/IOThI KaK IpeZiCTaBUTe/IN BBICIIMX KapOOHOBBIX

KHUCA0T. Mbl/la Kak COJIM BBICIIIHAX Kap6OHOBLIX KHCJIOT, UX MOROIIee ,E[EI\/,ICTBI/IE

3.5

CnoskHble 3(pypbl KaK MPOU3BOAHbBIe KAPOOHOBBIX KUCIOT. ['MAPOIN3 CI0XKHBIX
3¢upoB. Kupsl. I'ngponus >xvpos. [IpumeHenne xupoB. buonoruyeckas posb

JKUPOB

3.6

Yr/1eBo/ibl: COCTaB, KaacCU(pUKALUS yI/1eBOJ0B (MOHO-, IU- U TI0JIMCaXapU/bl).
['moko3a — MpocTedmnii MOHOCaxapuz: OCOOEHHOCTH CTPOEHUs] MOJIEKYIIbI,
¢dbusmyeckve W XUMHUUeCKHMe CBOMCTBA (B3aWMOJ|eHiCTBUE C THUAPOKCHOM
meau(Il), okucneHwe aMMuauHbIM  pacTBopoM  okcuza — cepeb6pa(l),
BOCCTaHOBJIeHHWe, OpOXKeHHe TJIFOKO3bl), HaXOXK/IeHHe B MPUPO/ie, TIPUMeHeHue,
buonoruueckasi posib. @otocuHTe3. PpyKTO3a Kak M3oMep raroKo3bl. Kpaxman
Y 11e/UIF0J103a KaK NpUpO/HbIe nosumepbl. CTpoeHre Kpaxmasa U Lie/UIH0/I03bI.

dusnueckrie M XMMUYEeCKHe CBOMCTBa Kpaxmasa (THApo/n3, KaueCTBeHHasi




peaxiysi C U0JI0M)

A3oTCozepsKallyie opraHuuecKre CoeIuHeHHsI

4.1

AMMHOKMC/IOTHI KaK aM(OTepHble OpraHuyeckrde coevHeHUs. Pusnueckre U
XUMHUUeCKHWe CBOWMCTBA aMMHOKUC/IOT (Ha mpuMepe TuLMHA). buosnoruueckoe

3HaUeHHMe aMWMHOKUC/IOT. HEHTI/I,EH:I

4.2

benku kak TpuUpOJHBbIE BBICOKOMOJIEKYJ/ISIDHbIe coefuHeHUs. [lepBuuHas,
BTOPWYHAsi U TPeTUUHasi CTPyKTypa Oe/KoB. XWMHUUeCcKHe CBOMCTBA OesKOB:

rnApoJin3, eHaTypalus, Ka4eCTBEHHbIE DeaKIMK1 Had 6eKu

BbICOKOMOJIEKy'fIFIPHBIe coegrHeHudA

5.1

OCHOBHBIE TOHAITUSL XUMHUH BBICOKOMOJIEKY/ISIDHBIX COEJWHEHUW: MOHOMED,
MoJIMMep, CTPYKTypHOe  3BeHO, CTeleHb MOAUMepu3alid,  CpeJHsis
MosieKyJisipHast Macca. OCHOBHbIE MeTOJbl CHUHTe3a BBICOKOMOJIEKY/ISIPHBIX

COeJUHeHUN — MoJIMMepU3aLiys U NMOJMKOHAeHC CaLys

5.2

OKcIepUMeHTa/lbHble MeTOZbl W3Y4YeHUsl BeleCTB W HUX IIpeBpallieHUi:
O3HaKOM/leHWe C o0pa3laMu TIPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH,

/1aCTMace, KayuykoB. [loyueHre CHHTETUUECKOTO KayuyKa U pe3uHbl

11 K/TACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COfep>KaHUA

1

TeopeTI/IHECKI/Ie OCHOBBI XMMHI

1.1

XUMHUUeCKUH 3/1eMeHT. ATOM. S1Ipo aToma, U30TOTTbl. DIeKTpOHHAasi 000/10UKa.
OHepreTUuecKre YpPOBHM, TIOAYPOBHM. ATOMHBIe opbOutamu, s-, p-, d-
yyemMeHThI. OCOOEHHOCTH pacIipe/iesieHusl 3/IEKTPOHOB TI0 OpOUTA/ISAM B aTOMax

3/1eMEeHTOB IePBbIX YeThIPEX Mepro/|0B. DIeKTPOHHAs KOH(UTypalLisi aTOMOB

1.2

[Tepyuoanueckuii 3akoH U Ilepuoguueckas crucTeMa XWUMHUUECKUX 3/1EMEHTOB
OW. MenpeneeBa. Cps3b mNepuoAduyeckoro 3akoHa U [lepuojuueckoi
cucTeMbl XuMUueckux 3nemeHToB [I.M. MeHeneeBa ¢ COBpeMeHHOW Teopuei
CTPOEHHsI aTOMOB. 3aKOHOMEDHOCTHM HW3MEHEHUsI CBOWCTB XWUMHUECKUX
3/IeMEHTOB U 006pa3yeMbIX UMU TPOCTHIX W CJIOKHBIX BEILeCTB 110 TPYIaM U

rnepuoaam. 3HaueHHe MepruoaAnvYeCcKOro 3aKOHa B pa3BUTUH HAYKHU

1.3

CrpoeHue BelljecTBa. XHMHYecKasi CBsSi3b. Bujabl XUMHUUECKOW CBSI3U
(koBasieHTHasi HeroJisipHasi WM TOJsIpHasi, MOHHAasi, MeTa/uinueckasi). VIOHBI:
KaTHOHbI M aHWOHBI. MexaHuW3Mbl 00pa30BaHUSI KOBAJIEHTHOM XUMHYeCKOMH

cBs13U (0OMEeHHbBIN 1 JOHOPHO-aKIeNTOPHLIN). BogopogHas CBs3b

1.4

BaneHTHOCTB. DIeKTPOOTPHULIATeIbHOCTh. CTereHb OKUCIeHHUS




1.5

BelijectBa M0J/1€KY/IIPHOTO Y HEMOJIEKYJ/IIPHOTO CTPOEHHS1. 3aKOH MOCTOSTHCTBA
COCTaBa BelllecTBa. THIbI KPUCTA//TMYECKHX PeIIETOK. 3aBUCUMOCTb CBOMCTBA
BEleCTB OT THIA KPUCTA//IMUeCKOW pelléTkd. [loHSTHe O [ucHepCHBIX
cucremMax. VICTUHHBIE U KOJIJIOW/IHBIE pacTBOPbL. MaccoBasi [j0/isl BelljeCTBa B

pacTBope

1.6

Knaccudukanus HeopraHuYeCcKux COe/IMHEeHU. Homenknarypa

HeOopraHn4yeCKuXx BelrecTB

1.7

Xumuyeckass — peakius.  Knaccudukaimsi  XUMUUECKHMX — peakluid B
HeopraHu4yecKol U OpraHu4eCckor XMMHUHM. 3aKOH COXpaHeHHsI MacCChl Bell|eCTB,

3aKOH COXPaHEeHMsI U NpeBpallieHHs] SHePrUy NIPYU XUMUYeCKHX peakiusax

1.8

CKOpOCTh peakLuH, eé 3aBUCUMOCTb OT Pa3/IMUHbIX ()aKTOPOB

1.9

OOpatumble peakid. XWMWUYECKOe paBHOBecre. PakKTOpbl, BAMSIOINIME Ha

COCTOSTHHMEe XUMUYeCcKoro paBHoBecusi. [Ipunimn Jle [laresnbe

1.10

OnekTposTHyecKas auccormanys. CunbHble U cabble 3mekTpormThl. Cpeza
BO/IHBIX pAacTBOPOB BeLECTB: KUC/asi, HeUTpa/bHasi, Ie/o4yHass. Peakiyu

WOHHOr0 0bMeHa

1.11

OKuC/IUTeTbHO-BOCCTaHOBUTEIbHbBIE peakummn

HeOpFaHI/IT-IECKaH XUMUA

2.1

Hewmerannel. Ilonoxenue HemertassioB B Ileproguueckon — cucreme
XUMHUeCKux 3jemeHToB [I.M1. MeHieneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB.
dusuyeckre CBOMCTBA HeMeTa/ZIOB. AJIZIOTPONUS HeMeTas/IOB (Ha INpumepe

KUCJI0pOJia, ceprl, hocdopa u yriepoga)

2.2

XuMHUUeCcKre CBOWCTBA BaKHEWIIMX HeMeTasyioB (rajioreHoB, Cepbl, a30Ta,
dochopa, yrimepoja U KpeMHMs)) UM HUX COeJMHEHUM  (OKCHU/IOB,
KHCJIOPOZICOZiepyKalliUX  KUC/IOT, BOJOPOJHBIX CoeJuHeHuH). IlpumeHeHue

Ba)KHEHIIINX HeMeTa/lJIOB U UX COeIJMHEeHUM

2.3

Mertannbl. [Tonoxenve MetannoB B [lepuojuyeckoll cucTeMe XUMHUECKHUX
snemeHtoB .M. MeHgeneeBa. Oco0eHHOCTH CTPOEHUS  3/IeKTPOHHBIX
obosouek aromoB MeTa/uioB. OOmuye ¢duU3MUYecKre CBOWCTBA METaslIoB.

CriiaBbl MeTaNIoB. D/IeKTPOXUMUUECKUN Psifi HarlpsDKeHW MeTaslioB

2.4

XVWMHUUeCKre CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HAaTpUM, KaauM, KaJbLIUi,
MarHvii, aJfOMMHUM, I[TMHK, XpOM, JKejie30, Me[ib) U UX coeguHeHHH. OOIme

CII0COOBI MoJiyueHrs MeTaJlJI0B. HPI/IMEHeHI/Ie MeTaJ/1/IOB B GBITy N TeXHHUKe

2.5

I'eHeTnueckast CBSI3b HeopraHn4yeCKux  BellecTB, [IpUHAA/IeXAIlIUX K

Pa3/IMYHBIM KjIaCCaM

XUMHA U KU3HDb




3.1

Ponmb xumum B obecrieueHWH SKOJIOTUUECKOM, SHEPreTHUeCcKOod W TMILEeBOM
0e30MacHOCTH, pa3BUTHU MeJUIMHBI. [TOHATHEe 0 HAYYHBIX METO/|aX MO3HAHMUS

BeI|eCTB U XMMUUECKUX PeakLvii

3.2

IIpencraBneHus 06 001X HAyUHBIX TPUHLUITAX MPOMBIILIZIEHHOTO TTOTyUYeHUst
Ba)KHeUIMX BeljecTB. YesloBeK B MHpe BelleCTB U MaTepuasioB: BakKHeUllne
CTpOUTEJIbHble MaTepuasbl, KOHCTPYKLMOHHbIE MaTepuasibl, KPackKu, CTeKJIO,
KepaMHKa, MaTepuasnbl JJis 3/eKTPOHUKH, HaHOMAaTepHuasbl, OpraHnvyeckue u

MUHepaJibHbIe y100peHust

3.3

XuMHsi ¥ 3/0pOBbe UeJiOBeKa: IIpaBW/Ia MCII0/b30BAaHUSI JIeKapCTBEHHBIX
TperiapaToB, IMpaBuWia 0e30TMacHOr0 WCIOIb30BaHUsS TIpPernapaToB OBITOBOU

XUMHH B HOBCEAHEBHOﬁ JKHU3HU




YUEBHO-METOIJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

* Xumus. 11 knacc. I'abpuensia O.C., Octpoymos W.T'., Crnagkos C.A.
AxioHepHoe o01ecTBO «M3maTenbeTBo «IIpocBelijeHre»
» Xumus. 10 knacc. I'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.

AxinmoHepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHye»

METOAJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

I PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETHU

NMHTEPHET
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