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IMOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o X¥MUH Ha YPOBHe cpeHero o0ijero oopa3oBaHust pa3paboTaHa Ha OCHOBe
depepanbHOTo 3aKoHa OT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit @eneparym»,
TpebOBaHMI K pe3y/ibTaTaM OCBOeHHsl (efepasbHON 00pa3oBaTe/bHOM MPOrpaMMbl CPeJHETO
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIX B DefeparbHOM TOCYJAapCTBEHHOM
obpa3oBaTenbHOM ctaHgapte COQO, ¢ yuétom KoHreniuu mnpernojaBaHus yueOHOTO rpeaMeTa
«XumMusi» B oOpa3oBaTelbHBIX OpraHu3anusx Poccuiickoii ®Pefepanuv, peanu3yOIMX
OCHOBHBIE OOpa3oBaTe/lbHbIe TPOrPaMMbI, ¥ OCHOBHBIX T0JIOKeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickot ®epepauuyd Ha nepuog Ao 2025 roma» (PacmopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJXO/OB K pa3paboTKe TpOrpaMMbl IO XHMHU, K OIpeJe/ieHut0 o00lei
cTpaTeruu 00yueHUsi, BOCIIUTAaHUS W Pa3BUTHSI 00YUarOLUXCsl CpeAicTBaMU yueOHOro mpeamMeTa
«Xumus» s 10-11 kmaccop Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/bHbIE TTOIOXKEHUS
@®I'OC COO o B3anMO0OYCTIOBJIEHHOCTH Iieiel, COZiep>KaHusi, pe3yJbTaTOB OOydeHus u
TpeOOBaHU K YPOBHIO TIOATOTOBKH BBITY CKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0JydaeMoe BBITyCKHHKaMH  001jeoOpa3oBaTebHOM
OpraHu3aljiy, SIB/ISIETCSI HeOTheM/JIeMOW YacTbl0 HX oOpa3oBaHHOCTH. OHO  CIY>KUT
3aBepIIAOIIM 3TallOM peayn3aldid Ha COOTBETCTBYIOIEM eMy 0a30BOM YpOBHe K/THOUEBBIX
LIeHHOCTel, TIPUCYIIUX L[eJIOCTHOM CHCTeMe XUMUYeCKOro o0pa3oBaHUs. OTU LIEHHOCTU
KacaroTcsl TI03HaHUsI 3aKOHOB TIPUPO/bl, (hOPMUPOBAHUsST MHUPOBO33peHUsI U 00Iel KyJbTypbl
yesioBeKa, a TaKXKe SKOJ0ruyeckd OOOCHOBAHHOTO OTHOILEHWS K CBOeMY 3[J0DOBBIO U
TIPUPOZHOM cpefie. Peanu3yeTcs xuMudeckoe obpa3oBaHre 0OydaroIUXCsl HA YPOBHE CpPeiHEero
ob1iero obpa3oBaHusi Cpe/iCTBAMU yueOHOTrO mpeiMeTa «XUMHS», COZIeP’KaHHe U TIOCTPOeHHe
KOTOpPOTO OIpejie/ieHbl B TpOrpaMMe [0 XUMUM C YY6TOM CrelddUKu HayKd XUMUH, eé
3HaueHUs B TI03HAHUM MPUPOABLI M B MaTepUaTbHOM >KU3HU 00IIIeCTBa, a TakKe € YU4ETOM 00IInX
1eJield ¥ TIPUHIIAIIOB, XapaKTePH3YHOLMX COBPEMEHHOe COCTOSIHHE CHUCTeMbl CpPeJHEero o01ero
obpa3oBanus B Poccutickoit @esiepaiyu.

XUMUS KaK 37IeMeHT CHUCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0coOyI0 pOJib B COBpeMeHHOU
L[UBWIK3aL[MK, B CO3J,aHUU HOBOW 0a3bl MaTepuaabHON Ky/nbTypbl. OHa BHOCUT CBOW BK/a[| B
dbopMrpOBaHKe pallMOHA/IbLHOTO HayUYHOTO MBIII/IEHUs, B CO3[jaHUe L[eJIOCTHOTO TIpe/|CTaB/IeHuUs
00 OKpy>Karol[eM MHUpe KaK O eJUHCTBe TIPUPOAbI U UesioBeKa, KOTopoe GOpPMUPYETCs B XUMUH
Ha OCHOBe TIOHMMaHUs BellleCTBeHHOI'0 COCTaBa OKPY’Karoll|ero MHUpa, OCO3HaHMsI B3aMMOCBSI3U
Me>Xy CTPOeHHEM BeILeCTB, X CBOMCTBAMHU M BO3MOXKHBIMH 00/1aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJEWCTBYSI C JpPYTMMH eCTeCTBEHHbIMA HayKaM{, XWUMHUS —CTaja
HEOTheM/IEMO UaCTbi0 MHPOBOM KY/bTypbl, HEOOXOJWMBIM YC/IOBHEM YCIELIHOro TpyjAa M
JKU3HU KaXkJoro wieHa obimlectBa. CoBpeMeHHasi XUMUST KaK HayKa Co3ujaTesbHasl, Kak HayKa
BBICOKMX TEeXHOJIOTUM HaripaB/jieHa Ha pellleHre T7100anbHbIX MMPo6/ieM yCTOMUMBOIO pa3BUTHS
Yye/IoBeYeCTBA — ChIPbEBOM, SHEPreTUUYeCKOM, ITHIIIeBOM, SKOJOrMUecKoi 0e30macHOCTH |
OXpaHbl 3/J0POBBSI.

B cooTBeTcTBUM € OOIMMH 1[e/IIMA W TIPUHIMIIAMH CpeAHero o01ero obpa3oBaHUS
cozepkanure mipeaMeTa «Xumusi» (10-11 kmaccel, 6a30BbIi YPOBEHb W3yUeHUsT) OPHEHTUPOBAHO
TIPEUMYILeCTBEHHO Ha OOIIeKY/JbTYPHYIO MOATOTOBKY OOyYarompXxcsi, HeOOXOAUMYIO UM ISt
BbIPaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOTO BK/IIOUEHUS B >KU3Hb COLMYMa,
TIpo/io/KeHust 00pa30BaHUsl B pa3/IMUYHbIX 00/1aCTsIX, He CBS3aHHBIX HEMOCPeICTBEHHO C XUMUeH.

CocTaBnSoOIUMH TIpeiMeTa «XUMUs» SBJSIOTCS 0a30oBble Kypchl — «OpraHudeckast
xuMusi» U «O011jasi 1 HeopraHUueckasi XMMUs», OCHOBHBIM KOMITOHEHTOM CO/IeP>KaHHsi KOTOPBIX



SIBJISTFOTCS] OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HaHH 110 HeOPraHWUYeCKOW XMUMUH (C BK/IIOUeHHEeM
3HaHWUM U3 00IIell XUMHUK) W OpraHuYecKor XxuMur. POpPMUpPOBaHME JaHHOW CHCTeMbl 3HAaHWN
TpYU W3yueHWW TpeAMeTa oOecrieurBaeT BO3MOXXHOCTb PAaCCMOTPEHHsI BCETO MHOT000pasus
BeIlleCTB Ha OCHOBe OOILIMX MOHSATUM, 3aKOHOB U TeOPUI XUMUU.

CTpyKTypa cofep»aHusi KypcoB — «OpraHndeckast Xumusi» U «O011jasi U HeopraHuyeckast
XuUMUs» C(hOpMHUpOBaHa B MpOrpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJAX0/a K M3yUYeHUIO
yueOHOrO MaTepuasia U OOyC/OB/ieHa HMCTOPUYEeCKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWM Ha
OTpe/ie/IEHHBIX TeOpeTUUYeCKMX YPOBHAX. Tak, B Kypce OpraHMueckod XWMHHM BelllecTBa
paccMaTpUBAKOTCS HAa YPOBHE K/IaCCMYECKOM TeOpUM CTPOEHMsI OpraHW4YecKUX COeJMHeHWH, a
Takke Ha ypOBHe CTEpPeOXMMMUECKMX U 3JIEKTPOHHBIX IpeJCTaB/leHUid O CTPOEHUU BeIeCTB.
CeezieHrst 00 M3ydaeMbIX B KypcCe BeIeCTBax /JalOTCS B Pa3sBUTUM — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMONOrMYecky akTHUBHBIX CoeJuHeHH. B Kypce opraHvuyeckod XUMHM TOIy4aroT
pa3Butue copMHpOBaHHbIE Ha ypOBHe OCHOBHOro 00iiero obpa3oBaHMs TepBOHaya/bHbIe
1pe/iCTaB/IeHNs] 0 XUMUYeCKOU CBSI3Y, K/1aCCU(PUKALIMOHHBIX PU3HaKax BelllecTB, 3aBUCUMOCTH
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUEeCKOM peakI[1u.

[Tog, HOBBIM yT/IOM 3peHHs B npeaMeTe «XUMHs» 0a30BOr0 YPOBHSI pPaCCMaTPHUBAETCS
M3yUYeHHBId Ha YPOBHE OCHOBHOTO 00mijero o00pa3oBaHMSl TeOpeTHUeCcKWid Marepuan u
¢axkToIOrMUECKME CBeJieHUsI O BelljeCTBax U XMMHUYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011asi ¥ HeopraHWYeckKasi XMMUs» OOyUaroI[UMCsI TIPeJOCTaB/IsIeTCs] BO3MOXKHOCTh OCO3HATh
3HaueHWe TIEPUOUYECKOTO 3aKOHA C OOILeTeOpeTHYeCKUX M METOOJIOTHUECKUX TO3WLIUH,
ryOKe TMOHATH MCTOpUUECKOe H3MeHeHHe (YHKIMH 3TOro 3akoHa — OT oboOijaroieii 7o
OOBSICHSIFOITIEN U TTPOTHO3UPYIOITIeH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMIIIMX BelleCcTBax, MX COCTaBe, CTPOEHUU, CBOMCTBAX U
NIPYMeHeHNH, a TaK)Ke 0 XUMHUUeCKHX peakLUsiX, UX CYL[HOCTH U 3aKOHOMEPHOCTSIX IPOTeKaHUsI
porionHsiercs B Kypcax 10 wm 11 KkjaccoB 3/ieMeHTaMM  COJeprKaHusl, HMERLUMU
Ky/IbTYPOJIOTMUECKUNA W TIPUKIaJHOM XapakTep. OTH 3HaHWS CIIOCOOCTBYIOT TIOHMMaHUIO
B3aMMOCBSI3M XUMHUM C [JPYTMMH HayKaMH, pacKpbIBalOT e€ po/ib B [I03HaBaTeJbHOW U
NIPaKTUYeCKOM [1esiTe/IbHOCTH uesioBeKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBakKeHHs K TPOLiecCy
TBOpYeCTBa B 00/1aCTU TeOPUM M TPAKTUUYECKUX TIPUIOXKEeHUN XWMHH, TIOMOTal0T BBIITYCKHUKY
OpPUEHTHPOBAThCSl B OOLECTBEHHO U JTMYHOCTHO 3HAUMMBbIX Mpo0/ieMax, CBS3aHHBIX C XUMUeH,
KPUTUYECKU OCMBIC/IMBATh MH(OPMALMI0 U NPUMEHSTh eé [Jisl MOMNO/HEeHUs] 3HaHUM, pelleHust
VHTe/UIeKTya/lbHbIX M SKCIIepUMEeHTa/IbHBIX HCC/Ie[0BaTe/IbCKUX 3ajad. B 1iesioM cogeprkaHue
yueOHOTro TipeMeTa « XUMHUsI» JAHHOTO YPOBHSI M3yUueHUsi OPUEHTHPOBAHO Ha (hopMUpOBaHUeE Y
00y4JaroIyxcsi MUPOBO33PEHUECKON OCHOBBI /IJIsi TIOHUMaHUs (UI0COPCKUX H/eH, TaKUX Kak:
MaTepuasibHOe eJMHCTBO HeOPTaHMUYeCKOTO W OPraHUYeCcKoro MUpa, 00yC/IOBIEHHOCTb CBOWCTB
BeIlleCTB UX COCTaBOM M CTPOEHHEM, 1103HaBaeMOCTb MPUPOJHBIX sSIBJIEHUN MyTEM SKCIIepUMeHTa
W pellleHUsi TPOTHUBOpPeUMi MeXy HOBbIMU (PaKTaMu U TeopeTUYeCKUMHU Ipe/roChLIKaMu,
OCO3HaHUe POJIM XMMHH B PeIleHWH SKOJIOTHUecKuX mpobsiem, a Takke MpobieM cOepesxeHuUs
5HepreTUYeCKHX PecypCoB, CbIpbsl, CO3/laHUsI HOBBIX TeXHOJIOTHMI U MaTepuasloB.

B mnnaHe pemeHuss 3afau BOCIHUTAHWS, DPa3BUTHS M COLMANM3aliyd  00ydyaroLxcs
NIPUHSATBIE TPOrpaMMOM MO XMMHUM TMOJXOZbl K OMNpeZiesIeHUI0 COJiep)KaHWsi U TOCTPOeHUs
npeiMeTa TIpelyCMaTPUBaOT ()OPMUPOBaHNE YHUBEPCATbHBIX YUeOHBIX [eMCTBHUMA, MMEIOIINX
6a3oBoe 3HaueHue /71T pa3/IMuHbIX BUJIOB AeATebHOCTH: PelleHus 1pob/ieM, TIOMCKa, aHammu3a U
00paboTku WHGpOpPMaIWM, HeoOXOAUMBIX /s TPUOOpeTeHUsi OMbITa MPAaKTHUECKOW U
WCCIIeIoBaTe/TbCKOM ieTeTbHOCTH, 3aHUMaloLIel BaKHOe MeCTO B TI03HaHUM XUMUU.



B mipakTuKe rpero/iaBaHusi XMMUH KakK Ha YPOBHE OCHOBHOTO 0011[ero 00pa30oBaHMsl, TaK U
Ha ypoBHe cpegHero o0miero oOpa3oBaHUs, TIpU OTMpefe/ieHNd  COoJep>KaTe/TbHOM
XapaKTepUCTUKU 1iesieli u3yueHUsl TpeiMeTa HarpaBjieHUeM T[1epPBOCTeNeHHOW 3HAaYMMOCTH
TPAJUIIMOHHO TIPU3HAETCA (HOPMUPOBAaHME OCHOB XHUMHUECKOW HAyKM Kak 00/acTu
COBPEMEHHOT'0 eCTeCTBO3HAHUS, TPAKTUUECKOW MesTe/TbHOCTH YelioBeKa U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM Ky/ibTypbl. C MeTOJUUeCKOW TOUKMA 3peHHsl TaKoW ToAXon K
OTIpe/ieJIeHUIO 1ie/iel 3yueHus MpeiMeTa SIBJIsIeTCsI BITOJTHe OTpaBAaHHBIM.

CornacHO [JaHHOUW TOYKe 3peHHs TJIaBHBIMH IIe/IIMH M3yudeHUsl TipegMeTa «XWMHUs» Ha
6a3oBoM ypoBHe (10 -11 K/1.) SIBASFOTCS:

* (QopMupoBaHUe CHCTeMbl XWUMHWUECKHMX 3HAaHWW KaK BaKHellllel CoCTaB/sitolei
eCTeCTBeHHO-HayUHOUW KapTHHBI MHMpa, B OCHOBe KOTODOU Jie)KaT KJTFOUeBbie TOHSTHS,
(GyHJamMeHTaNbHbIe 3aKOHbI M TEOPUM XWUMWUW, OCBOEHUE s3blKa HayKd, YCBOeHUWe U
MOHMMaHWe CYIIHOCTHA JOCTYIHBIX 000OIIeHNI MHPOBO33PEHUECKOT0 XapakTepa,
03HAKOMJIEHHE C UCTOPUEel X Pa3BUTHS U CTAaHOBJIEHUS,

¢ (dopmMmupoBaHUe U pa3BUTHeE TIPe/ICTaB/IeHUN O HAyYHBIX MeTOZaX TMO3HaHUs BeIlecTB U
XUMUYECKUX PeakIiui, HeoOXOAUMBIX /il IPUOOpeTeHrsI YMeHU OpUEeHTHPOBATLCS B
MUpEe BeIeCTB U XUMHUUECKUX SIBJIEHUH, UMEIOIIUX MeCTO B TIPUPO/Ie, B MIPAKTUUECKON U
TIOBCe/IHeBHOM >KU3HM;

® pa3BuTHe yMeHUW U CrocobOB [esiTe/IbHOCTH, CBSI3aHHBIX C HaOMogeHrueM |
00BbsICHEHHEM XUMHWUYECKOTO JKCTIepUMeHTa, COO/o/leHreM TIpaBuiI  6e30racHOro
oOpalrieHust C BelljeCTBaMHu.

Hapsiny ¢ atuM, coziep>kaTesibHasi XapaKTePUCTHKA Ile/ied 1 3afiau U3yueHus TpeaMera B
riporpaMMe 1o XMMHUM YTOUHEeHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucteMe cpeaHero obiiero obpasoBaHus. CerojHs B TpernojlaBaHUM XUMHUH B OoJibliei
CTEMEHU OTJAETCA TIPEANIOUTEHHE TIPAKTHUEeCKOM KOMIIOHEHTe COZIep)KaHUsl 00yueHwus,
OPHEHTUPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHWKA 00IIeoOpa3oBaTe/ibHONM  OpraHW3aliH,
BJIa/Ielolero He HabOpoM 3HaHHWM, a (YHKI[MOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CriocobamMu U
YMEHHUSIMU aKTUBHOTO TIOTy4YeHUs] 3HaHUW W TIPUMEeHeHUs] UX B PeaslbHOM JKU3HU /ISl pelleHust
MPAaKTUYeCKUX 3a/1ay.

B cBs3M C 3TUM TIpU U3yueHWM TIpeAMeTa «XUMHsS» JOMHHUDPYIOIlee 3HaueHHe
NpUOOPeTaroT Takye Lie/d U 3aaui, Kak:

ajanTainys  oOydvarIuxcs K  YCJOBUAM  /IMHAMUUYHO  PA3BUBAOIIETOCT  MUPaA,
(dbopMHpOBaHME WHTE/NIEKTya/lbHO Ppa3BUTOM JIMUHOCTH, TOTOBOH K camMo00Opa30BaHMIO,
COTPY/IHMYECTBY, CAMOCTOSITE/IbLHOMY TIPUHATHIO TPAMOTHBIX peIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalMsIX, CBSI3aHHBIX C BellleCTBaMU 1 UX TIPUMeHeHHeM;

dbopMrpoBaHUe Y OOYYarOIMXCS K/IIOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHLIUH),
VUMeIIUX YHHUBepCabHOe 3HaueHue [7isi Pa3/InUHbIX BUIOB [eSTe/TbHOCTH: pellleHust mpobiiem,
TOMCKa, aHamm3a U 00paboTku wHpoOpMaluy, HeOOXOAWMBIX [jisi TMPUOOpPETeHUs OIbiTa
JlesiTe/IbHOCTH, KOTOpasi 3aHMMaeT BaKHOe MeCTO B TMO3HAaHUM XUMHM, a TaK)Ke /ISl OLeHKU C
TIO3UILIMI KOJIOTUUECKOU 6e301MacHOCTH XapaKTepa BJIUSHUS BELeCTB U XMMUUYECKUX TIPOIIECCOB
Ha OpraHu3M YeJjioBeKa 1 MPUPOJIHYIO Cpefy;

pa3BUTHeE TI03HABaTe/IbHBIX WHTEPEeCOB, MHTE/IJIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yuaroluXxcs: CIIOCOOHOCTH CaMOCTOSITe/IbHO TpHOOpeTaTh HOBBbIE 3HAHUS TI0 XUMHHM B
COOTBETCTBHUM C >KU3HEHHBIMHU MOTPeOHOCTSIMH, UCII0/Ib30BaTh COBPeMeHHbIe WH(HOPMAaIIMOHHbIe
TeXHOJIOTHH JI7Is TIOMCKA U aHa/Ii3a yueOHOU 1 HayuHO-TIOMY/IIPHOM MH(MOpPMaIMi XMMUYeCKOTO
Cofiep>KaHus;



dbopmHpoBaHre U pa3BUTHe Y 00yUaroUXCcs aCCOIMaTUBHOTO U JIOTUYECKOTO MBIIIIEHHS,
HaO/moaTeNlbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble O0COOEHHO HeoOXOJUMBI, B
YaCTHOCTH, TIPY TJIaHUPOBaHUU U MPOBeJIeHNH XUMUUECKOT0 SKCI1ePUMEeHTa;

BOCIUTaHWe Yy oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHUCTUYECKOW HarpaB/ieHHOCTH
XUMUM, €8 Ba)KHOW poaM B pellleHWH Tryo0anbHBIX  TpobsieM  palyoHaabHOTO
MIPUPO/IONO/Ib30BaHus], TIOTOJIHEHHSI SHEPreTMUYeCKUX pecypcoB U COXpaHEHWs] MPUPO/HOTO
DaBHOBECHs], OCO3HaHHSI HeoOXOAMMOCTH Oepe)KHOrO OTHOIIEeHUSI K TIpPUPOJie U CBOEMY
3/J0POBBIO, a TaK)Ke TIPUOOpPeTeHUs OMbITa UCII0/Ib30BaHUS TTOJTyUeHHBIX 3HAHWM [ TIPUHSATHS
IPaMOTHBIX pellieHH! B CUTYaLUsIX, CBSI3aHHBIX C XMMUUECKUMU SIBJIEHUSIMHU.

B yueGHOM 1u1aHe cpefHero o0iiero obpa3oBaHus TNpeaMeT «XuMUs» 0a30BOTO YPOBHS
BXO/IUT B COCTaB MPeIMETHOM 00/1acTh «ECTecTBeHHO-HayUHbIe TIPeIMEThI».

OO61iee 4MC/I0 YacoB, OTBeIEHHBIX AJIST U3yUYeHUs] XUMHUU, Ha 0a30BOM YpPOBHe CpeHero
obiiero obpa3oBanusi, coctapsisieT 68 yacoB: B 10 kmacce — 34 yaca (1 vac B Hefeno0), B 11
Ksacce — 34 yaca (1 yac B Heje/t0).



COJEPXAHUE OBYYEHUSA
10 K/TACC
OPTAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBBI OPraHM4eCKOH XUMHH

[TpegmeTr opraHMYecKoOr XMMHUM: eé BOSHUKHOBEHUeE, pa3BUTHe M 3HaueHue B MOTy4YeHUH
HOBBIX BellleCTB U MaTepyasoB. Teopusl CTpoeHUs: opraHnyeckux coeprHenni A. M. bytieposa,
eé OCHOBHble mon0XeHUsl. CTPYKTypHble (OpMy/bl OpraHuuecKux BellecTB. ['omosorus,
y3oMepus. XMMuJeckas CBsi3b B OpraHUueCKUX COeJUHeHUsIX — OJMHapHble U KPaTHbIE CBSI3U.

[lpeacraBnenre o0  Kjaccu(uKaluyMu — opraHMueckux — BemlecTB.  HomeHksaTypa
OpraHUYecKHMX COeJUHEHUM (CchcTeMaTHuecKas) W TpUBHalbHble Ha3BaHWS Ba)KHEUILIMX
Tripe/iCTaBUTe/Iel KJIaCCOB OPraHMYeCKUX BelllecTB.

OKCriepuMeHTaslbHble MEeTO/Ibl M3yUeHMs BellleCTB U UX IpeBpallleHui: 03HaKOMJ/IeHHe C
obpasijamMy opraHMuYecKMX BellleCTB M MaTepHajaM{ Ha WX OCHOBe, MO/e/TMpPOBaHUe MOJIEKYJT
OpraHn4yecKWX BelleCcTB, Ha0O/IofleHMe W ONMCAHWe JIeMOHCTPALMOHHBIX OIBITOB  TI0
TIpeBpAllleHNI0 OPraHNUeCKUX BeIleCTB MPY HarpeBaHWU (TU1aB/ieHre, 00yTMBaHNe U TOPeHHe).

YrneBopopoasl

AsKaHbI: COCTaB U CTpPO€HMe, OMOJIOTUUeCKWW psf. MeTaH M 3TaH — MpoCTeMilre
Npe/iCTaBUTe/I ajKaHOB: (U3WUYecKMe W XUMHUUYeCKHe CBOMCTBA (peakuyy 3aMelleHus |
rOpeHUsi), HaXOXK/ieHre B IPUPO/ie, MoTy4YeHre U IPUMeHeHue.

AJnKeHBI: COCTaB U CTPOeHUE, FOMOJIOTMYeCKUH psifl. DTU/IEH U MPOINWIeH — NpoCTeillre
Npe/iCTaBUTe/IM a/KeHOB: (U3MYeCcKWe W XUMHUeCcKue CBOMCTBa (peakLiy T'M/IPUPOBaHUS,
rajoreHMpoOBaHus, rMpaTaljiy, OKUCIeHNs U MoMMepy3aLiiu), TIoJy4yeHre U IpUMeHeHHe.

Ankaguensl: Oytaguen-1,3 u metwnOytagueH-1,3: CcTpoeHUe, Ba)KHEMIIME XMMHYeCKHe
cBOMCTBa (peakuus nomMmepusanuu). [lonyyeHne CUHTETUUECKOTO KayuyKa U pe3UHBI.

ANKuUHBL: COCTaB W OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKWH psifi. ALeTUIeH —
MPOCTEMNIINY MpeJCTaBUTe b aIKUHOB: COCTaB, CTPOeHUe, (pU3nyeckre U XMMUUeCcKre CBOKCTBA
(peakuyy ruipUpoBaHusi, raloreHUpoBaHUs, ruipaTaliii, TOpeHus ), oyueHre U IpUMeHeHue.

Apenbl. BeH3o/1: cocTaB, cTpoeHue, (U3MUecKhe U XUMHUUYECKWe CBOWCTBa (peakijuu
rajJoreHMpoBaHUsl U HUTPOBaHusl), IoJlyueHWe U IpuMeHeHWe. Toayon: cocmas, cmpoeHue,
¢usuveckue u xumuueckue ceoticmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUSL), NOAYyHeHUe U
npumeHeHue. 'TOKCMUHOCTb apeHOB. ['eHeTMueckast CBA3b MeXAYy YIJVIEBOAOPOZAMH,
TIpUHA/JIeKallUMU K pa3/IMuHbIM Kjlaccam.

[TpypoHble UCTOUYHMKHU YIJIeBoOpoAoB. [IpUpo/HbIN ra3 v MomyTHble He@TsHbIe Tasbl.
Hedpts u eé mnpoucxoxieHre. Criocobbl rmepepaboTku He(pTH: TIeperoHKa, KpeKUHT
(TepMUYECKU, KaTaTUTUUeCKUit), muposu3. [IpoayKTsl nepepaboTku HeTH, UX TIPUMeEHeHe B
NIPOMBILIEHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOAYKTHI ero repepaboTKy.

OKCrepyuMeHTabHble MEeTO/Ibl M3yUeHMs BellleCTB U UX IpeBpallleHuil: 03HaKOMJ/IeHHe C
obpasrjaMu rjaacTMacc, KayuyykoB U pe3uHbl, Ko/uekimu «HedTe» u «Yronb», MopenpoBaHuie
MOJIEKy/l YTJIEBOZOPOJOB M TajlOreHONPOU3BOAHBIX, TPOBeJeHre NPAKTUYeCKOW paboThI:
TI0JIyYyeHye 3TU/IeHa U U3yUYeHHe ero CBOUCTB.

PacuétHbie 3agaumn.




Bblunc/ieHust 10 ypaBHEHWIO XUMHUECKOW peakluu (Macchl, 00BEMa, KOIMYECTBa
WCXOJHOTO BeIecTBAa W/IM TIPOJYKTa pPeakLM I0 W3BECTHBIM Macce, 00BEMY, KOTMYECTBY
OJJHOTO U3 UCXOJHBIX BeIlleCTB U/IU MPOJYKTOB pPeaKL1h).

Kucnopopacoaepxaiye opraHnueckye coegnHeHus!

[IpesenbHble OJHOATOMHbIE COUPTHL. MeTaHO/N W 3TaHO/I: CTpPOeHWe, (U3NYecKue |
XMMHUUECKHe CBOWCTBA (peakluu C aKTUBHBIMU MeTajjlaMH, TajloreHOBOJOpO/iaMH, TOpeHUe),
ripuMeHeHre. BoziopojHble CBSI3U MeX/y MOJieKyJaMU CUPTOB. [lelicTBMe MeTaHO/1a U 3TaHO/Ia
Ha OpraHv3M uejioBeKa.

MHoroatomMHbie CIUPThI. JTUIEHIVIMKOIb W TJ/IMLEPUH: CTpoeHue, Gu3nueckie U
XMMHYeCKHe CBOMCTBA (B3aMMO/IEHCTBYE CO 1[eJIOYHBIMU MeTa/l/laMH, KaueCTBeHHas peakLvs Ha
MHOTrOaTOMHbIe COMUPTHI). [lelicTBMe Ha oOpraHu3M 4esjoBeKa. IIprMeHeHWe TMliepUHa |
STU/IEHTJIUKOJIS.

deHON: CTpOeHWe MOMeKyJibl, (PU3MUecKue U XHMMUYecKue CBOWCTBA. TOKCMYHOCThb
deHona. [TprumeHeHUe (eHoIa.

Anbperuzibl M KemoHbl. PopManbjerus, aleTanbJeruj: CTpoeHue, Gu3NuUecKre U
XUMUUeCKUe CBOMCTBa (peaklMM OKUC/eHUSI U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE peaKLU),
ToJiyuyeHre U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/ibHbIe KapOOHOBBIE KUC/IOTHI. MypaBbHHasi U YKCYyCHasi KAC/IOTBI:
cTpoeHue, (pu3nueckre U XMMUUYECKHe CBOMCTBA (CBOKMCTRBA, OOIIHe JJis K/lacca KMUC/IOT, PeaKIus
TepudUKalvM), T1osiyueHMe U TmipuMeHeHWe. CTeapuHOBas W OJIEMHOBas KHUCJIOThI Kak
TIpe/ICTaBUTe/IM BBICIIMX KapOOHOBBIX KHC/IOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT,
HX MoMoIIlee JleliCTBUe.

CnoxxHble 3pUpbl KaK MPOM3BO/IHbIE KapOOHOBBIX KUC/IOT. ['MPOIN3 C/IOKHBIX (UPOB.
JKupsl. I'naponus xupos. [IpuMeHeHue )XUpoB. bruosoruyeckas posib KUPOB.

YrieBosibl: cOCTaB, KaacCU(pUKalLus yrieBoJoB (MOHO-, IU- U MoaMcaxapu/ipl). I'iroko3a —
TIPOCTEMIIINIT MOHOCAaXapH/: OCOOEHHOCTH CTPOEHUsI MOJIEKYJibl, (PU3UUecKrue U XUMHYeCKue
cBoMcTBa (B3auMogelcTBue C ruzgpokcuzoM wmenau(ll), okucreHWe amMMUayHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBeHUWe, OpO)KeHUe TJIOKO3bI), HaxoXx/eHWe B TPUPO/e,
nipuMeHeHue, Orosioruueckasi posib. @orocunTes. Ppykro3a Kak U30Mep TJIFOKO3bI.

Kpaxman v uentosio3a Kak mpupojHble noaumepbl. CTpoeHre Kpaxmasa M Le/TH0/I03blI.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPO/n3, KaueCTBeHHasi peakLiys C U0JIOM).

OKCIepyuMeHTalbHble MeTO/Ibl M3yuUeHHsl BelleCTB W WX TMpeBpallleHui: TpoBejieHue,
HaO/FofIeHWe W OMMCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOPeHWe CITUPTOB, KauyeCTBEHHbIE
peaklUd OJHOATOMHBIX COUPTOB (OKWC/AeHWe 3TaHosa okcugom Meau(Il)), MHOroaromMHbIX
CIUpPTOB (B3aUMOJelcTBUe raulepuHa ¢ ruapokcugom Megu(Il)), anpaernsoB (OKuC/IeHHe
aMMHauHbIM pacTtBopoM okcuzaa cepebpa(l) u ruzapokcupom wmeau(Il), B3aumogelicTBUe
KpaxMajsa C HOZOM), TIpOBe/leHWe TIpaKTHUueckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuéTHbie 3a7aun.

Bblunc/ieHusi 10 ypaBHEHWIO XUMHUECKOW peakuuu (Macchl, 00BEMa, KOIMYeCTBa
WCXO/HOTO BeIl[eCTBa WM TPOAYKTa peaklUyd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYECTBY
OJJHOTO U3 UCXOJHBIX BeIlleCTB U/IU MPOJYKTOB pPeaKL1h).

A3oTcozeprkale opraHuyeckye CoeIMHeHusI.

AMUHOKUCIOTEI Kak am{@oTepHble OpraHhyeckue coejuHeHUs. Dusuueckue U
XMMHUUYECKHe CBOMCTBAa aMHHOKUC/IOT (Ha mMpuMepe IJ/MLMHA). buonornueckoe 3HaueHue
aMUHOKUCJIOT. [TenTuspbl.



benku Kak TMpUpOJHBIE BBLICOKOMOJIEKY/SIpHbIe CcOe/liHeHWs. [lepBUYHasi, BTOpPUYHAs U
TpPeTWYHasi CTPYyKTypa OeqKOB. XWMWUeCKHe CBOWCTBA O€NKOB: TUAPOJU3, JeHaTyparvs,
KaueCTBEHHbBIE PeaKI[UH Ha OesKHu.

OKCrepuMeHTalbHble METO/IbI M3yuUeHHs BEIeCTB W WX TpeBpallleHui: Hab/rofeHue 1
OTHCaHWe JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalysi OenKoB TIpM HarpeBaHUM, I|BETHBIE
peakiuu OenKoB.

BBICOKOMOJIEKY/ISIPHbIE COeJHHEHUS

OCHOBHBIE TIOHATHSI XUMWUH BBICOKOMOJIEKY/ISIPHBIX COeQVUHEHUI: MOHOMep, TIOJIMMep,
CTPYKTYPHOe 3B€HO, CTeleHb I0JIMMepHU3al[iM, CpefHssi MOJieKy/sipHass Macca. OCHOBHbIe
METOZIbl CUHTE3a BBICOKOMOJIEKYJ/IIPHBIX COeIMHEHHI — MOJTUMepHU3al[is U TIOJTMKOHZIeHCal[Hsl.

OKCrepuMeHTalbHble METO/Ibl M3yUeHUs BeIleCTB U MX TpeBpallleHuil: 03HaKOMJ/IeHHe C
o0pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOB.

Me>XIipeJMeTHbIE CBSI3H.

Peanu3aliyisi Me>XIIPeIMETHBIX CBSI3eM MPHW M3y4YeHUM OpraHuuveckod xumuu B 10 Kacce
OCYIIIECTBJISIETCS Uepe3 MCIO/Ib30BaHWe KaK OOIMX eCTeCTBEHHO-HAYYHBIX TOHATHH, TakK U
TIOHSTHMH, SBJISFOIIAXCS CUCTEMHBIMU /IS OT/Ie/TbHBIX TIPEIMETOB eCTeCTBeHHO-HAYYHOTO LIUK/IA.

OO61me ecTecTBeHHO-HAyYHble TIOHSTHUS: SIBJIeHWe, HAy4HbIA (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CUHTe3, KIacCU(UKaLUs, TepUOJUYHOCTb, Hab/ro/ieHne, W3MepeHue,
9KCTIepUMEHT, MOJIe/TMPOBAHKE.

du3KKa: MaTepusi, SHEPTHsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUeCKUH YPOBEHb,
BeIIIeCTBO, Te/I0, 00BEM, arperaTHoe COCTOSIHHE BEIL[eCTBa, (M3UUEeCKUe BETMUMHBI U €JUHULIBI
WX U3MEPEHUs.

Buonorusi: kneTka, opraHu3M, Ouoctepa, oOMeH BelecTB B opraHu3Me, (hOTOCHUHTE3,
OuoJIOTHUeCKY aKTHUBHBIE BelljecTBa (Oe/Ku, yrieBoAbl, KUPbI, hepMeHTHI).

['eorpadust: MUHepaJsibl, TOpPHBIE TIOPO/IbI, TIOJIe3HbIE UCKOTIaeMbIe, TOTUIUBO, PECYPCHI.

TexHOJIOTHS: TIUIIEBbIe TTPOAYKThI, OCHOBBI PAl[MOHAILHOTO TIMTAHUs, MOIOIIFE CPEe/ICTBa,
JIeKapCTBeHHbIe U KOCMETUUYECKHe TPeraparhl, MaTepyasibl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJTIACC
ObILIAA N HEOPT'TAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHHU

XuUMHUeCKui 37emMeHT. AToMm. $IIpo aroma, U30TOMbl. JJEeKTpOHHas 000J0UKa.
OHepreTuyecKre ypoBHH, MOJyPOBHU. ATOMHbIE OpOUTaNH, S-, p-, d- 3/eMeHTbl. OCOOEHHOCTH
pacripezie/ieHUs1 37IEKTPOHOB T10 OpOMTa/isIM B aToMaX 3/IeMEHTOB TIEPBBIX UETHIPEX MEPHO/IOB.
DneKTpoHHasi KOH(UTypalysi aTOMOB.

[Mepuoanueckuii 3akoH U [lepyuoauueckasi cucTeMa XUMHYeCKUx 3jeMmeHToB [I. U.
MeHgeneeBa. Cpsi3b MepuUOAMYECKOTO 3akKOHa M Ilepuojuueckod CHUCTeMbI XUMHUECKUX
sneMeHTOB /[I. V. MeHzeneeBa ¢ COBpeMeHHOW TeOpHed CTPOEHHs] aTOMOB. 3aKOHOMEPHOCTH
V3MeHeHUsI CBOMCTB XUMHUECKUX 37IEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIeCTB
T10 TPYIIIiaM U repuoziaM. 3HaueHure NepruoruecKoro 3aKkOHa B pa3BUTUM HayKH.

CrtpoeHue BelllecTBa. XuUMHYecKass CBs3b. Buabl XUMUUeCKOW CBsI3U (KOBaJleHTHast
HeroJisipHasi W TIOJISipHasi, UOHHAs, MeTa/l/inueckasi). MexaHn3Mbl 00pa30BaHUs KOBaJ€HTHOMN



XUMUYECKOW CBsi3u (0OMEeHHBIM W [JOHOPHO-aKLeNMTOPHBIN). BogopoaHas cBsisb. BaseHTHOCTS.
ONeKTpoOTpULaTebHOCTb. CTerneHb OKUCIeHus. VIOHbI: KATUOHBI U aHUOHBI.

BerjectBa MOeKyJIIpHOIO M HEMOJIEKYJIIPHOIO CTPOeHUs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellleCTBa. TUMbl KPUCTA//TMUECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BeIeCTB OT THIA
KPUCTa/I/TMUeCKON PelIéTKY.

[TonsiTve o AucrepcHbIX cucTeMax. VICTUHHBIE M KOJJIOW/IHBIE PAacTBOPLI. MaccoBasi jo/st
BellleCTBa B pacTBOpe.

Knaccudukaiysi HeopraHMuecKWX coeldHeHWM. HoMeHKk/iaTypa HeopraHMUeCKUX
BellleCcTB. ['eHeTHUecKasi CBsI3b HEOPraHWYeCKUX BeIeCTB, MPUHAAJIEXAL[UX K pa3TUUHbIM
KJlaccam.

Xumuueckasi peakius. Knaccudukaiusi XUMUUECKHUX peakiuii B HeOpPraHUueckou u
OpraHMYecKOW XMMUU. 3aKOH COXpaHEeHHUs] MacChl BeIleCTB, 3aKOH COXpPaHeHUs1 U MpeBpallleHus
SHePryu NPy XUMUYEeCKHX peaki[usiX.

CKOpOCTb peaklid, eé 3aBUCHUMOCTb OT pa3iWyHbIX (akTopoB. ObOpaTMble peakLvu.
Xumuyeckoe paBHOBecue. DakTOpbl, BAMSIOLIME HAa COCTOSIHME XMMHYECKOTO paBHOBECHS.
ITpunyun Jle HlaTtensbe.

OnekTponuTudeckass auccouyarnys. CunbHble U cabble 3eKTpormThl. Cpefja BOAHBIX
PacTBOPOB Bell|eCTB: KWCasl, HeUTpasibHas, LjeJI0YHasl.

OKHCIUTeTbHO-BOCCTaHOBUTE IbHBIE PeaKLUU.

OKcrepyMeHTa/lbHble MeTO/Ibl M3y4YeHUsl BelleCTB W WX TMpeBpallleHWi: [JeMOHCTpaLus
Tabml «Ilepuoanueckass cucrteMa XUMHUecKux syieMmeHToB [I. M. MeHzeneeBa», u3yueHHe
Mojlesieli  KPUCTa/JTMUeCKUX pelléToK, Hab/rofleHHe U OINMUCAaHWe JIeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pasjioykeHWe TIePOKCHA BOJOpPOJa B TIPHUCYTCTBUM KaTaau3aTopa,
orpefieJieHUe Cpe/lbl PACTBOPOB BeIeCTB C MOMOILBI0 YHUBEPCATbHOIO WUHAWKATOPA, peaklyu
MoHHOrO0 OOMeHa), TIpOBe/leHMe TIPAKTUYeCKOH paboThl «BusiHMe pa3inyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOW peaKLumn».

PacuétHbie 3agaumn.

PacuéTel N0 ypaBHEHUSIM XMMHUUYECKUX Peaklii, B TOM YKC/ie TEPMOXHMUUECKUe PaCuéThl,
PacuéThl C UCTIOTH30BaHUEM ITOHSTHSI «MaCCOBasi 10JIsI BEI[eCTBay.

Heopranuueckas xumms

Hewmerannel. [lonoxeHue HemertaryioB B [lepuoguueckoid cucTteMe XUMHUECKHUX
snemeHTOB [I. V. MeHjeneeBa M 0COOEHHOCTH CTpPOeHHsI aTOMOB. Pu3MuecKrde CBOMCTBa
HeMeTaJl/IoB. AJJIOTPONUS HeMeTasyIoB (Ha IpUMepe KHUCI0poja, cepbl, docdopa u yriaeposa).

XuMuyeckue CBOMCTBa Ba)KHEHIIMX HeMeTas/yioB (rajioreHOB, cepbl, a3oTa, (ocdopa,
yrJjiepo/la U KpeMHHUs1) U UX COeJUHeHUN (OKCUI0B, KUCJIOPO/ICOiep KalliuX KUCIO0T, BOJOPOAHBIX
COeJMHEeHUH).

[IpuMeHeHVe BaKHEUILIMX HEMETA/JIOB U UX COeMHEeHUH.

Metannbl. ITonoxkeHne MetasnnoB B [leprofiueckoil ccTeMe XMMUUYECKUX 3/ieMeHTOB /1.
N. MengeneeBa. OCOOEHHOCTH CTPOEHHsI 37EKTPOHHBIX 000/10ueK aToMoB MeTasuioB. Obiiue
¢u3nueckre cBoiicTBa MeTannoB. CrlaBbl MeTalI0B. DIeKTPOXMMHUYECKUI Dsifi HarpspKeHUH
MeTasl/IoB.

XVWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HATpUW, KajauM, Ka/bLUi, MarHWi,
aJIFOMHHUMN, LIUHK, XPOM, KeJie30, Me/lb) U UX COeJJUHEeHUM.

OO61ue criocoObl MosTyueHrs: MeTa/uioB. [IppMeHeHre MeTalsioB B OBITY M TEXHUKE.

OKcrepyMeHTa/lbHble MeTO/bl M3y4YeHWsl BelleCTB M UX TIpeBpallleHUi: Hu3yuyeHue
KOJIIeKIMU «MeTanibl U CIUlaBbl», 00pasl[0OB HEMETa/IoB, pellleHHe SKCIepUMeHTabHbIX



3ajjau, HaO/MOJeHWe W ONKMCaHWe [JeMOHCTPAIlMOHHBIX U JIabOpaTOPHBIX  OIBITOB
(B3auMO/ieliCTBUE THAPOKCHUA alOMHHHS C PAaCTBOpaMU KUCJIOT U I1jeI0Yel, KaueCTBEHHbIe
peakLii Ha KaTUOHbI MEeTaJlJIOB).

PacuétHble 3aaumn.

Pacuétbl Macchl BellecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Wid 00BEMY OJHOTO M3 YUaCTBYIOIIMX B peaklUM BeIeCTB, pacuéTbl Macchl (06bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB pPeakLUu, eC/id 0/IHO U3 BellleCTB UMeeT MPUMeCH.

XuMMA U )KU3Hb

Posb xviMuu B 00ecriedeHuH IKOJI0THUECKOM, SHEPTeTHUYeCKOUM U THIeBOM 0e30MmacHOCTH,
pPasBUTUM MeJULIMHbL. [IOHSTME O HayuHbIX MeTOZAX II03HAHUS BeIeCTB U XUMHUUYECKHUX
peaxiuii.

[MpeacraBnenuss 00 OOIMX HAyuHbIX TMIPUHIUIAX TPOMBIIUIEHHOTO  TOTyYeHUs
Ba)KHEMILIMX BelLeCTB.

UesoBeK B MHpe BelleCTB W MaTepyasioB: BaKHEMIMe CTPOMTe/IbHble MaTepuallbl,
KOHCTPYKL[MOHHbIe MaTepuasibl, KpPacKd, CTeK/IO, KepaMuKa, MaTepuasbl [/ 371eKTPOHUKH,
HaHOMaTepHasIbl, OpraHUUeCKHe U MUHepaJibHbIe Y00peHusl.

XvMUS W 3[0pOBbe Ye/iOBeKa: MpaBW/a MCMOJb30BaHUS JIEKAPCTBEHHBIX [IpernapaTos,
npaBu/Ia 6e301aCcHOT0 UCIT0J/Ib30BaHMUSI TTPerapaToB ObITOBOM XUMHUH B TTOBCEJTHEBHOM >KU3HHU.

MexripeiMeTHbIe CBSI3H.

Peanu3aiiusi MeXXTipeIMETHBIX CBsi3el TIpU M3yueHUU 0OII[el 1 HeopraHMueCcKoh XUMUU B
11 ksacce oCyIleCTBSIETCS uepe3 UCI0/Ib30BaHWe KaK OOIMX eCTeCTBeHHO-HAyUHBIX TIOHSATHUH,
TaK W TOHATUM, SIB/SIFOLUXCSI CUCTEMHBIMU /ISl OT/e/IbHBIX TIPEeIMETOB eCTeCTBEHHO-HAayUHOT0
LMKJIA.

OO1me ecTecTBEHHO-HAyYHbIe TIOHATHS: HAyuHbIM (HDaKT, TUIOTe3a, 3aKOH, Teopus,
aHa/M3,  CHUHTe3,  KIacCUhUKAIMs,  TepPUOAUYHOCTh,  HAOJOZileHWe,  SKCIIEPUMEHT,
MOZIe/IMPOBaHKe, U3MepeHue, sIBJIeHUe.

dusrka: Marepusi, SHeprus, Macca, aToM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, W30TOIl,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, SHEPreTUUeCKUl ypOBeHb, BeIeCTBO, Te/o, 00bEM, arperaTtHoe
COCTOsIHUe BellleCTBa, (Pu3nuecKe BeJIMUMHbI U eIMHULIbI UX U3MepeHUsi, CKOPOCTb.

Buonorusi: KneTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHKPO3IE€MEHTHI,
BHUTaMUHBI, 0OMeH Bell|eCTB B OpraHu3Me.

I'eorpacuisi: MyuHepasibl, TOPHbIE TIOPO/Ib, TI0/Ie3HbIE UCKOTIaeMble, TOTJIMBO, PECYPChI.

TexHosorus: XUMHYeCKass  MPOMBIIIEHHOCTD, MeTaJuTyprus, TIPOU3BOJCTBO
CTPOUTE/TbHBIX Marepuasos, CeMbCKOXO035ICTBEHHOE MPOU3BO/CTBO, nuiieBas
TIPOMBIILIZIEHHOCTh, (papMaljeBTHUecKasi TMPOMBIIIEHHOCTb, TIPOM3BO/ICTBO KOCMETHUECKUX
ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepyasioB, 3JIeKTPOHHAs MPOMBIILIEHHOCTD,
HaHOTEeXHOJIOTHH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 10 XMMHWKU HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHIA

JINHHOCTHBIE PE3YJ/IbTATDBI

@®I'OC COO ycraHaB/ivBaeT TpeboBaHUS K pe3yibTaTaM OCBOEHUsI OO0yuarolUMHCS
nporpaMM cpefiHero o0iiero obpa3oBaHust (IMUHOCTHBIM, MeTalpeMeTHbIM U TIPeMEeTHBIM).
HayuHo-MeTOM4eCKOM OCHOBOM /i1 pa3pabOTKH TUIAaHUPYEMBIX pe3y/bTaTOB OCBOEHUS
TIporpaMM cpeZiHero o01rero o6pa3oBaHUs SBJISIETCS CUCTEMHO-ZAeATeTbHOCTHBINA TIOXO/I.

B cooTBeTCTBHMM C CUCTEMHO-/IeATe/IbHOCTHBIM TOAXOJJOM B CTPYKTYpe JMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUsl TpeaMeTa «XWMHs» Ha YPOBHe cpefgHero o6ijero o6pa3oBaHUs
Bbl/le/IeHbI C/IelyOIIe COCTaB/IsoLIMe:

0CO3HaHHe 00YYaroLIUMUCS POCCHUHCKONW TPa)KAAaHCKOM HIEHTUUHOCTH — TOTOBHOCTH K
CamMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/le/IeHUI0;

Ha/Inyrie MOTUBALUU K 00yueHH1o;

1jeJIeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeXK[eHW JIMYHOCTU Ha OCHOBE KI/THOUEBBIX
1[eHHOCTel U UCTOPUUECKUX TPaAuLui 6a30BOM HayKU XUMUHY;

TOTOBHOCTb W CIIOCOOHOCTH OOYUaroIIMXCsl PYKOBOZCTBOBAaThCS B CBOEM [1eATeIbHOCTH
L[eHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKaMH, TPUCYLUMM L[eJIOCTHOW CHUCTeMe XHMHYEeCKOro
obpa3oBaHus;

Ha/iMyue TPaBOCO3HAHUSI 9KOJOTUYECKOW Ky/IbTypbl M CMOCOOHOCTH CTaBUTh LieIM U
CTPOUTD JKU3HEHHBIE I/1aHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TpeAMeTa «XHUMHUsI» [JOCTUTalOTCd B eJUHCTBE
yueOHOM U BOCIUTATeSbHOW [IeSTeIbLHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMHU,
COLIMOKY/IbTYPHBIMM, /1yXOBHO-HPaBCTBEHHbIMUA LIEHHOCTSIMM M HJeajaMu  POCCHICKOTO
TPa’KJAaHCKOTO 00IIlecTBa, MPUHATLIMA B OOIeCTBe HOpPMaMH W TPAaBWIaMH TIOBEeJIEHUS,
CITOCOOCTBYIOIIMMH TIPOL[ECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJIEHUS
JTMYHOCTH 00YYarOIIXCSl.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeaMeTa «XUMHUs» OTPakaloT COPMHUPOBAHHOCTH
OTbITa TI03HABaTeJIbHOM W TIPAaKTUYeCKOW [leATeJIbHOCTH OO0yYarolluXcs T0 peasu3aluu
TIPUHSTBIX B 00IIIeCcTBe [IeHHOCTeH, B TOM YKCJ/ie B YaCTH:

1) rpakAaHCKOT0 BOCITUTAHMA:

0CO3HaHUSI 00YYAIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH, YBaXKeHHUsT K
3aKOHY U MPaBOMOPSIAKY;

TpeJiCTaB/eHNss O COLMaJbHBIX HOpMax W IpaBWIaX MeXJIMYHOCTHBIX OTHOILIEHWH B
KOJI/IEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOH IeATeIbHOCTU MPU CO3JaHUM YUeOHBIX MTPOEKTOB,
pelilieHUH yueOHBIX U TT03HaBaTe/IbHBIX 3a/lay, BBIMOHEHUY XUMUYECKUX SKCTIePUMEHTOB;

CIOCOOHOCTH TIOHUMATh U TIPUHUMATh MOTUBbI, HAMEPEHHs1, JIOTUKY U apryMeHTbI APYTUX
TIpY aHaJT|3e pa3/IMuHbIX BUJOB yueOHOU JesTeTbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

[[EHHOCTHOTO OTHOILIeHUSI K WCTOPUYECKOMY W HayyHOMY Hac/jeJui0 OTeueCTBEHHOMU
XUMUY;

yBa)KeHUs1 K TIPOLIeCCY TBOpUYECTBa B 00/IaCTW TEOPUM WM TIPAKTHUECKOTO TPHUMeHEeHHs
XUMUHW, OCO3HAHHUSI TOTO, UTO ZOCTW)KEHWS HayKU eCTh pe3y/bTaT JJIMTe/IbHbIX HabsioJeHuH,
KPOMOT/IMBBIX 3KCIIEPUMEHTA/IbHBIX TTOUCKOB, TTIOCTOSTHHOTO TPY/a YYEHbIX U NPAKTHKOB;



WHTEepeca W TI03HABaTe/JbHBIX MOTHBOB B TIOJIyUeHHWM W TIOCTEJYIOU[EM aHaIu3e
vH(bOpMaLMK O Tlepe/IOBbIX JOCTU)KEHHSIX COBPEMEeHHON 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTIOBEe/IEHHSI;

CTIOCOOHOCTM  OLIEHWBATh CHUTYal[dM, CBsI3aHHbIE C XUMHUYECKUMU SIBIEHUSIMHM, |
NIPUHUMATb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSIChb Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBEeleHHWe W TIOCTYIIKA CBOWX TOBapHIed C TTO3ULUM
HPaBCTBEHHBIX U MPABOBBIX HOPM U 0CO3HAHUE TIOC/TIe[CTBUN ITHUX MTOCTYTIKOB;

4) dbopMupoBaHHs Ky/JIbTYPHhI 310POBbSI:

TIOHUMaHUs 1[eHHOCTel 370poBoro u Oe3omacHOro obpa3a >KW3HH, HeoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hM3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobmoieHyst TIpaBusl 6e3011acHOTO OOpallieHusi C BeljecTBaMU B OBITY, TTOBCeHEBHOM
JKU3HU U B TPY/I0BOH [1esiTe/IbHOCTH;

TIOHMMaHUs 1[eHHOCTU TIpaBW/I WHAWBUAYaJbHOTO U KOJUIEKTUBHOTO 0e30macHOro
TIOBeJIeHNsI B CUTYAIUSIX, YTPOXKAIOIUX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOCTe/ICTBUM W HENPUSTUS BPEJHBIX TMPUBBIYEK (yIOTPeO/IeHHs aKoroJis,
HapKOTHKOB, KypeHHs);

5) TPYAOBOr0 BOCITUTAHUSI:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B yueOHO-HCC/IeJOBaTe/bCKON  /lesITeTbHOCTH,
00I1IeCTBEHHO TI0/Ie3HOM, TBOPUECKOU U APYTUX BUAX JleATeTbHOCTH;

YCTaHOBKM Ha aKTHMBHOE ydYaCcTHe B peIlleHWH TMpaKTUUeCKuX 3ajau COLMaTbHOU
HaripaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIbI);

WHTepeca K TMPaKTUUeCKOMYy WM3y4YeHHIO0 Tpodeccuid pa3/iiyHOro pojia, B TOM UHC/Ie Ha
OCHOBe TIPUMEeHeHHUs TIPeJMETHBIX 3HAHUH T10 XUMUW;

yBakeHUs K TPY/ly, JIFOZSIM TPy/la ¥ pe3y/bTaTaM TPYZAOBO# /leaTebHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbLIOODY WH/IUBH/Iya/JbHOW TpPAaeKTOpuu 00Opa3oBaHus,
Oyayieit mpodeccu U peanu3alii COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
WHTEpPeCcoB, CIIOCOOHOCTel K XMMHUH, HHTEPeCOB U MoTpeOHOCTel 0b11iecTBa;

6) 3K0/I0rHuecKoro BOCIIUTaHHA:

9KO0JIOTHUECKH 11e/1lec000pa3HOro OTHOILIEeHUs K MPUPO/ie, KaK UCTOUHUKY CYII[eCTBOBaHMUS
>KU3HU Ha 3emJie;

TIOHMMaHWUs T7100a7TbHOTO XapakKTepa KOJIOTHYeCKUX MPOo0JieM, BIUSTHUS SKOHOMUYECKUX
TMPOLIECCOB HAa COCTOSTHUE MPUPOJHOW U COLIMaIbHOU CpeJibl;

0CO3HaHUsI HEOOXOJUMOCTH UCIIO/Ib30BaHUS JOCTH)KEHUM XUMHUU [/l PeIlleHHs] BOITPOCOB
paLMOHaLHOTO TIPUPO/IOTIOTh30BaHMUS;

AaKTUBHOTO HETIPUSTUS AeUCTBUM, MPUHOCSIIHUX BpeJ OKpPY)Karolleil MpUPOJHOU cpefe,
YMeHHsI TIPOTHO3UPOBATh HeOJIarornpusiTHble 3KOJIOTHYeCKUe TIOCIeCTBUS MpeArpUHUMaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMYUsi PA3BUTOTO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTUYECKOW KY/bTYphl, OITbITa
JeITeTbHOCTH  JKOJIOTUYEeCKOM  HAarpaB/eHHOCTH, YMEHUSI PYKOBOZCTBOBaTbCSI HWMH B
T103HaBaTe/IbHOW, KOMMYHUKAaTUBHOMN U COIMAIbHOMN MIPAaKTHKE, CIIOCOOHOCTA Y YMEHUST aKTUBHO
TIPOTUBOCTOSITh UJIE0JIOTHU XeMO(OOHH;

7) LeHHOCTH HAyYHOTr'0 TO3HAHUSI:

cchOpMHUPOBAaHHOCTY MUPOBO33PEeHUs], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBEeHHOW TIPAaKTHKY;



MOHUMAaHUs CHelU(PUKA XUMUU KaK HayKd, OCO3HaHUsi eé poid B (POPMUPOBAHUU
PaL[IOHA/IBHOTO HAYUHOTO MBIIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TPeJCTaBIeHus 00 OKpYy»KaroiieM
MUpe KaK O e[MHCTBe TIPUPO/bI M 4YesioBeKa, B TMO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTeN U
pelilieHUH MpobJieM coxpaHeHUs! IPUPOJHOTO PaBHOBECHS;

ybeXXAEHHOCTH B 0CO00W 3HAUMMOCTH XUMUW [I/I1 COBPEMEHHOW IMBWIM3ALUU: B eé
I'YMaHUCTUYECKON HalpaB/IeHHOCTA M Ba)KHOW pOJIM B CO3[jaHMM HOBOM 0a3bl MaTepHa/bHOM
KYJIbTYPBI, PellleHHuH r100ambHbIX TIPo0O/eM yCTOMUMBOIO Pa3BUTHSL UesIOBEUeCTBA — ChIPHEBOM,
JHEPreTHUUeCKOW, TIWIEeBOM W 3KOJOTWYecKod 0e30MacHOCTH, B Ppa3BUTHH Me[UIWHBI,
obecrieyeHUH YCJIOBUM YCIIEITHOTO TPY/ja U SKOJIOTHUeCKH KOM(MOPTHOMN YKU3HU KaXKI0TO U/ieHa
o0111ecTBa;

eCTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUs CYI[HOCTU METO/IOB TI03HaHUS,
WCTO/b3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIO/Ib30BaTh TOyYaeMble 3HAHUS [IIsI
aHa/iM3a ¥ OOBSCHEHUS SIBJIEHHWU OKPY’Kaloll[ero MUpa M MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMeHHUs1 fiesiaTb 000CHOBaHHBIe 3aK/IF0UeHUsI Ha OCHOBe HayYHbIX ()aKTOB M UMEROLUXCs JaHHBIX
C LieJIbIO TI0J/1yUeHHs1 JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITE/TbHO MCIIO/Ib30BaTh XUMUUECKHe 3HaHUS JIJIs pellieHus Tipobiem
B PeasibHbIX )KU3HEHHbIX CUTYyaLUsIX;

VHTepeca K M03HaHHUIO U UCCIe[j0BaTe/IbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU W CIIOCOOHOCTH K HerpephIBHOMY 00pa30BaHMIO M CaMO00Opa30BaHMIO, K
AaKTUBHOMY TIOJIy4eHUIO HOBLIX 3HAHUM 110 XUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
MOTpeOHOCTSAMU;

WHTepeca K OCOOEHHOCTSIM TpyJa B Ppa3IduHbix cdepax npodeccroHaIbHON
J1esiITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTamnpeMeTHble pe3y/bTaThl OCBOEHHs yueOHOTO mpeaMeTa «XUMHsI» Ha YPOBHE
cpezHero o61iero 06pa3oBaHus BK/IIOYAIOT:

3HauuMble [ (HOPMUPOBAHUS MHPOBO33DeHUs] O0YUAIOIIUXCS MeXAWUCIUIUIMHAPHbIE
(Me>XTipeIMeTHbIe) 001[eHayUHble TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HayYHOU KapTUHBI MUpa
U crielpUKy MeTOo/I0B TI03HaHMsI, UCII0/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
SHeprus, siBleHue, TPOLeCcC, CHCTeMa, HayuyHbI (aKT, NMPHHLUI, TMIOTe3a, 3aKOHOMEePHOCTb,
3aKOH, TeOpHsl, UCC/ie/JoBaHKe, Hab/IFo/jeHre, M3MepeHye, SKCIIepIMEHT U IpyTHe);

yHUBepcalbHble  ydeOHble — JelicTBUsi  (TI03HaBaTeslbHble,  KOMMYHHKAaTHBHEIE,
peryisaTuBHble), obecreunBaromue (opmupoBaHue (YHKIMOHAJIBHOM TIPaMOTHOCTH U
COLIMa/IbHOW KOMIIETEHLIMH 00yJatoInXCs;

CIOCOOHOCTh ~ OOYYaroIMXCSl  WCII0/Ib30BaThb ~ OCBOEHHBIE — MEXAWCIUIUTHHADHBIE,
MHUPOBO33peHUeCKHe 3HaHWs W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
COLManbHOM MPaKTHKe.

MeTarpeiMeTHble pe3y/bTaThl OTPA)KAIOT OBJ/aZieHWe YHHUBEPCAJbHBIMHM yueOHBIMU
TI03HaBaTe/IbHbIMHA, KOMMYHHUKATUBHBIMU U PErY/ISTUBHBIMU JeHCTBUSIMHU.

OBJ1ajileHNe YHUBEPCAIbHBIMH y4e0HbIMY M03HABaTe/IbHBIMH /IefiCTBUSIMH:

1) 6a3oBbIe JT0rHYECKHE [JeHCTBHUS:

CaMOCTOSITe/TBHO  (DOPMYJIPOBaTh M aKTyaJM3UpOBaTh MpoOsieMy, BCECTOPOHHe eé
paccMaTpyBaTh;

oTipeZieNiSiTh e/ JeATeJIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUM WX JOCTYDKEHUs,
COOTHOCHTB Pe3yJIbTaThl eSITe/TbHOCTH C TIOCTAaB/IeHHBIMHU LIeJISIMHU;



WCTOJIb30BaTh TPH OCBOEHUM 3HAHWUNM TPUEMBI JIOTUUYECKOTO MBILIIEHUsST — BbIENSATh
XapaKTepHble TIPU3HAKM TIOHATMM M yCTaHaB/IMBaTb MX B3aMMOCBSI3b, MCIO/Ib30BaTh
COOTBETCTBYIOLLME TIOHSATHUS /i1 00bsSICHEHUSI OT/e/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpATh OCHOBAHUS U KPUTEPUHU [J1s1 KiacCU(UKaLMU BeleCTB U XUMUUeCKUX peakLuii;

yCTaHaBJ/IMBaTh PUUMHHO-CJIeICTBEHHbIE CBSI3U MeX/ly U3yUaeMbIMH SIBJIEHUSIMHU;

CTPOUTH JIOTUYECKHe pacCyKJeHus (MHAYKTUBHbIE, [eAYKTUBHble, TO aHaJOTWH),
BBISIB/ISITH 3aKOHOMEPHOCTH W MPOTUBOPEYMsI B PACCMaTpPUBAEMbIX SIB/I€HUSIX, (HOPMYy/IUPOBATh
BBIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITb B TpoLiecce MO3HaHUs, UCTO/b3yeMble B XUMHUM CUMBOJIMUeCKHe (3HAKOBbIE)
MO/e/H, TIpeoOpa30BbIBaTh MO/Ie/IbHbIE TTPeZCTaB/IeHNsT — XMMUUeCKHU 3HaK (CMMBOJI) 3/IeMeHTa,
XUMUUecKass QopMysa, ypaBHeHHWe XUMWYECKOW peakUud — TIpU pelieHnd yueOHBIX
T03HaBaTe/bHBIX U TPaKTHUeCKWX 3a/ay, NMPUMEeHSTh Ha3BaHHble MOje/bHble Ipe/iCTaB/IeHuUs
JJIs1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yJyaeMbIX Bel[eCTB U XUMHUUeCKHUX PeaKLii.

2) 6a3oBbIe HCC/IeI0BATE/IbCKHE JIeHCTBUS:

BJIa/leTb 0CHOBaMH METO/J0B HayYHOT'O TI03HAHUSI BELL[eCTB U XMMHUYECKUX peakiuii;

dbopMynvpoBaTh LieM U 3a/laud  UCCe[OBaHHWs, MCIO/Ab30BaTh TIOCTaB/AeHHbIE U
CaMoCTOSITe/IbHO COPMYJ/IMPOBAHHbBIE BOMPOCHI B KaueCcTBe MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJ1s1 GOpMUPOBAHUS TUIIOTE3bI 110 POBEPKe MPAaBU/IBHOCTH BbICKA3bIBAeMbIX CY)K/I€HUM;

B/a/leTh HaBbIKAMM CAMOCTOSITEJIbHOTO TIJIaHMPOBAaHUSI UM TPOBeJieHUsT YUeHUUeCKHUX
9KCTIepUMEHTOB, COBEpIIIeHCTBOBATh yMeHHs1 Hab/roaTh 3a X0Z0M Tpoliecca, CaMOCTOSITeTbHO
MIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMynupoBaTh 0000IleHHSI U BBIBOABI OTHOCUTETHHO
JIOCTOBEPHOCTH pe3y/IbTaTOB MCC/Ie[I0BaHUsI, COCTAB/ISITb 000CHOBAHHBIM OTUET O TMpO/ie/ilaHHOMN
pabore;

npuobpeTaTh OMBIT Y4YeHUYECKOW HCC/Ie0BaTe/IbCKOM W TIPOEKTHOM [IesTe/IbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB peIleHuUs
NPaKTUYeCKUX 3a/la4, IPUMeHEeHHI0 Pa3/InYHbIX METO/I0B MO3HAHMUS.

3) pabora c undopmanuei:

OPUEHTUPOBAaTbCs B  pa3/MUHbIX MCTOUHMKAX MWH(OpMaLuu (Hay4dHO-TIOMyJIspHast
nUTepaTtypa XMMHYeCKOTO COJiep>KaHusi, CrpaBouHble TocoOusi, pecypcbl VHTepHera),
aHa/lM3UpoBaTh WHGOpPMALMI0 pa3/MyHbIX BUZOB W (OPM TMpe/CTaB/leHusl, KPUTHUUECKU
OLIeHMBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopmMyMpoBaTh 3ampoChkl W TIPUMEHSITh pa3/IMuHble MeTOJbl TPU TOWCKe W oTOope
uHopMaly, HeoOXOAMMOM IS BBITTOJIHEHHS yUeOHbIX 3a7iau Orpeie/IEHHOTO TUTIA,;

NprUOOpeTaTh OMBIT MCIO/B30BaHUS MH(OPMALIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA |
Pa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITe/THO BBIOMPATh ONMTUMAIbHYIO (DOPMY Tpe/CcTaBIeHus] UHPOPMaLUK (CXeMbl,
rpaduKy, JuarpaMMel, TabMULbI, PUCYHKU U JIDYTHe);

WCTIOMb30BaTh HAyUHBIA $I3bIK B KauecTBe CpeJCTBa IpU paboTe C XUMHUECKOU
vH(popMal[yeli: TIpUMEeHSATb MeXXIpeAMeTHble ((du3nMyeckre W MaTeMaTHUecKude) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh ¥ MPeo0pa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIHOCTH.

OBJj1ajieHNe YHHBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

3a/1aBaTh BOTIPOCHI TI0 CYIL[ECTBY 00OCY»XaeMOi TeMbI B XO/le JUa/I0ra W/WIHM JUCKYCCUH,
BbICKa3biBaTh H/ed, (OpPMy/JMpOBaTh CBOW TIPeJJIO’KEHUS] OTHOCUTE/NbHO BBITIOJTHEHUS
ripe/i/IoKeHHOU 3a/iauu;



BBICTYTaTh C TIpe3eHTalell pe3y/bTaTOB T03HABATebHOU [1eSTeIbHOCTH, TOTyYeHHBIX
CaMOCTOSITE/IbHO W/IA COBMECTHO CO CBEpCTHUKAaMU TIPU  BBIMOJTHEHUU XHUMHUECKOTrO
JKCTMIepUMEHTa, TMPAKTUUeCKOW paboThbl MO HCC/IeI0BaHUIO CBONCTB WM3Y4YaeMbIX BeEIIECTB,
peanu3anyy yuyeOHOTrO TIpOeKTa W (OPMYy/IHMPOBaTh BBIBOZABI IO pe3y/bTaTaM IPOBEAEHHBIX
WCCIe/JOBaHUM Ty TEM COTJIaCOBAHUSI TTO3UILUH B X0Zie 006CyX/IeHusI 1 0OMeHa MHEHHUSIMHU.

OBJj1a/ieHHe YHUBEPCA/IbHBIMH PeryJiaTHBHBIMH /IeHCTBUSAMU:

CaMOCTOSITe/IbHO TJIAHUPOBATh U OCYLIECTB/ISITH CBOKO TO3HABATEbHYIO [eSTe/TbHOCTb,
oripefiesisisi €€ 1e/IM U 3aflaul, KOHTPOJIMPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
TIpe/lylaraeMblii a/ITOPUTM [JIeMCTBUM TIPH BBITIOJTHEHWW yUeOHBIX M HCC/Ie[0BaTe/TbCKUX 3aziau,
BbIOMpaTh Haubosiee 3hheKTUBHBIN CrIOCOO UX PellleHUst C YUETOM TI0JTyUeHUsT HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeakKi[usix;

OCYLL[eCTB/ISITh  CAaMOKOHTPOJIb CBOeH  [lesiTe/IbLHOCTY Ha OCHOBe CaMoOaHajau3a U
CaMOOL|eHKH.

INPEJMETHBIE PE3YJ/IBTATbBI

10 KJIACC

[TpeameTHBIe pe3y/bTaThl 0CBOEHUs Kypca «OpraHuuecKasi XUMHs» OTPaXKaroT:

chOpMHPOBAHHOCTh TIpe/ICTaB/IeHU O XUMHUUeCKOW COCTaBJsiiOIIell ecTeCTBeHHO-
Hay4yHOM KapTWHbI MHpa, POJM XUMHUU B TI03HAHWW SIBIEHUM NPUPOAbI, B (POPMHUPOBaHUU
MBIIIJIEHUs] ¥ KYJbTYPbl JIMUHOCTH, €€ (YHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [ist
peIlleHus] TIPaKTUYeCKUX 33lad M JKOJOTUYeCKH OOOCHOBAaHHOTO OTHOIIEHHWS K CBOEMY
3/J0pPOBBIO Y TIPUPOJIHOU Cpejie;

B/aJileHHe CUCTeMOM XUMMUEeCKMX 3HaHWM, KOTOpas BKJ/IIOuUaeT: OCHOBOIIOJArarolue
TIOHATHS (XMMHUUECKU 371eMeHT, aToM, 371eKTPOHHasi 000/104Ka aToMa, MOJIeKy/ia, BalleHTHOCTb,
5/IEKTPOOTPULIATE/IbHOCTb, XUMHYecKass CBfi3b, CTPYKTypHasi Qopmyna (pa3BépHyTas U
COKpaiéHHas), MOJb, MOJsSIpHasi Macca, MOJISIPHBIM  00BEM,  YIJIEPDOAHBIM  CKeJieT,
GbyHKUMOHaMbHAsA TpyNma, pajuKan, W30Mepusi, U30Mepbl, TOMOJOTMYECKUd psifi, TOMOJIOTH,
yT/71eBOJIOPO/bI, KUCA0POJ, U a30TCoZep)Kalllie COoeJJMHeHUs, MOHOMep, IMO/MMep, CTPYKTypHOe
3BeHO, BBICOKOMOJIEKY/ISIPHbIE COeZIMHEHNs1); TEOPUU U 3aKOHBI (Teopysl CTPOEHUSI OPraHUueCcKUx
BemlectB A. M. bByT/iepoBa, 3aKOH COXpaHEHMSI MacChl BeleCTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKUN SI3bIK XUMWH; MHUPOBO33pEHUeCKHe 3HaHUs, JieXkalljie B OCHOBe TOHUMaHUs
NIPUYMHHOCTH U CUCTEMHOCTU XUMHUUECKUX SIBJIeHUH, ()aKTO/I0rMYecKre CBeJleHUs] O CBOMCTBAX,
cocTase, Moy4YeHUH U 6e301acHOM MCII0/Ib30BaHUM BXKHEHMIIINX OPraHNYeCKUX BeljecTB B ObITY
Y MPaKTUUEeCKOM JleATeNIbHOCTH UesloBeKa;

Cc(OpMHPOBAHHOCTb YMEHUI BBISB/ISITh XapaKTepHble MPU3HAKW MOHATUM, YCTaHaBIUBAThb
VX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOLME MOHATHUS NIPY OMMCAHWY COCTaBa, CTPOEHUS U
TipeBpalleHU OpraHM4YeCcKUX CoeJUHEeHUH;

c(OpMHPOBAHHOCTh YMEHUW MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [JII COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (hOpMYJl OpraHuueCcKrx BellleCTB
Y ypaBHEHUM XMMWUYECKUX peakLUi, U3roTaB/lMBaTb MOJe/M MOJIEKY/l OpraHWYeCKUX BelllecTB
JJ1s1 WITFOCTPALMK UX XUMHUYeCKOT0 U TPOCTPAaHCTBEHHOI'O CTPOEHKS;

Cc(OpMHPOBAHHOCTb YMEHUI yCTaHaB/IMBATh MPUHA/JIEKHOCTh U3yUeHHbIX OpraHUuecKux
BelleCTB M0 UX COCTaBy U CTPOEHMI0 K OIpe/ie/leHHOMY K/acCy/Tpynne CcoeJUHEeHUH
(yrneBomopopl, KMCJIOPOZ U a30TCOZep)Kalljie  COeJMHeHUs, BbICOKOMOJIEKY/ISIPHbIE



coeuHeHUsI), [aBaTb UM Ha3BaHUsl Mo cucteMmathuyecko HomeHknatype (IUPAC), a Takke
TIPUBOJIUTh TPUBHA/IbHbIE HA3BaHUS OT/e/IbHbIX OpraHUUeCKUX BelleCcTB (3THJ/IEH, MPOIUJIEH,
alleTWieH, 3TWIeHTJIUKO/b, TAuLlepyH, (eHos, (opMmaibleru]], aleTaaberu]], MypaBbUHas
KHC/IO0Ta, YKCyCHasi KMCJ/IOTa, OJIeMHOBasi KMCJ/IOTa, CTeapMHOBasi KMCJIOTa, TJI0K03a, (DpyKTo3a,
KpaxmaJl, LieJI/T0J103a, TJIMLMH);

chOpMHPOBAaHHOCTb YMEHHsI OIpejensTh BH/bl XUMUYECKOW CBSI3M B OpraHAYecKux
coelMHeHUsIX (OIMHApHbIE U KpaTHbIE);

chOpMHPOBAHHOCTh YMEHHsl TPUMEHSITh TOJIOXKEeHUsI TEeOPUM CTPOEHUs] OpPraHUUYecKHX
BeriectB A. M. ByTtiiepoBa i 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEeHUsI; 3aKOH COXPaHeHMsI MacChl BEL|eCTB;

chOpMHUPOBAaHHOCTh yMEHUN XapaKTepu3oBaThb COCTaB, CTpoeHHe, (Gu3NUecKue W
XUMHUUECKHe CBOMCTBA TUMTMYHBIX TIPe/ICTaBUTe/el pa3/TMUHbIX KIaCCOB OpraHUUeCKUX BelleCTB
(MeraH, 3TaH, JTHW/IeH, TIPOIUW/IEH, alleTwieH, OyrtaaueH-1,3, metunOyTtazuen-1,3, GeH3on,
METaHOJI, 3TaHOJI, STU/IEHIJIUKO/b, TJIMLEPUH, (eHO/, aleTalbJeru/, MypaBblHas U yKCyCHas
KUCJIOTBI, T/IFOKO3a, Kpaxmas, Le//Iio03a, aMHWHOYKCYCHasi KWCJI0Ta), WIIHCTPUPOBATh
reHeTUYeCKyl0 CBSI3b MeXJY HUMHU YpaBHEHUSIMU COOTBETCTBYIOLUX XMMHYECKUX peakiuil C
WCTI0JTb30BaHNeM CTPYKTYPHBIX (OpMYJI;

chOpMHUPOBAaHHOCTh YMEHUSI XapaKTepu30BaTb HWCTOUYHUKW YT/IEBOJJOPO/IHOTO ChIPbsi
(HedTh, TIPUPOAHBIM Ta3, yrojb), CIOCOOBI MX TepepabOTKU U TPAKTUUYECKOe TPUMEHEeHHe
TIPO/IYKTOB NepepaboTKu;

cchOpMHUPOBAaHHOCTh YMEHUH TIPOBOAUTH BBIUMC/IEHUS TI0 XUMHYECKHM YPaBHEHUSIM
(mMaccel, 06béMa, KOMMUYECTBA MCXOJHOTO BeIlleCTBA W/IM TMPOJYKTAa PeakLWH M0 W3BECTHBIM
Macce, 00bEMY, KOJIMUeCTBY O/IHOTO M3 UCXO/HBIX BEI[eCTB WU/ TIPO/IYKTOB PeaKLvn);

c(OpMHPOBAHHOCTh YMEHHUH BJlafIeTh CUCTEMOW 3HAaHWM 00 OCHOBHBIX METO/[aX Hay4YHOTO
MO3HaHUSI, UCIMOMb3yeMbIX B XHWMHU TIDU W3YYeHUM BeIleCTB W XUMHUECKUX SIBJIEHUU
(HabmozieHMe, W3MepeHWe, SKCIEepUMEeHT, MO/eMPOBaHKe), WCIOIb30BaTh CHCTEMHbIe
XUMUUeCKUe 3HaHUSI [I7Isl IPUHSTUS pellieHU B KOHKPeTHBIX >KU3HEHHbIX CUTYalUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

cchopMHUPOBAaHHOCTh YMeHUM COOJIIO/aTh TpaBU/a T0/b30BaHUSI XUMHUUECKOW MOCYJ0M U
nabopaTtopHbIM 000pyI0BaHKEM, a TaK)XKe MpaBu/ia 00palljeHus C BeIl[eCTBaMH B COOTBETCTBUH C
WHCTPYKLIUSIMU TI0 BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKUX OTbITOB,;

chOpMHPOBAHHOCTh YMEHUWM IJIAHUPOBaThb U BBITIOJHATh XWMHUYECKUM SKCIIepUMEHT
(mpeBpallleHrs OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, MOJyueHue 3TUeHa U H3yuyeHUe ero
CBOWCTB, KaueCTBEHHbIE peaKIMd OpraHWYeCcKUX BeIeCTB, JeHaTypaiusi Oe/lKOB TpH
HarpeBaHWH, [IBeTHbIE Peakliyd Oe/KOB) B COOTBETCTBUU C TPAaBH/IaMHM TEXHUKU 0e30T1acHOCTH
nipy oOpallleHny C BellecTBaMU U J1abopaTOpHBIM 000PYZOBaHKEM, TMPEJCTaB/IATh Pe3yJ/bTaThl
XUMHUUYECKOTO 3KCrieprMeHTa B (opMe 3aluCH ypaBHEHHI COOTBETCTBYIOIIUX Ppeakluid |
(¢bopMyMpoBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

chOpMHPOBAHHOCTh yYMEHUW KPUTUUECKU aHa/lM3UpOBaThb XUMHUUECKYI WH(OpMaLUIO,
T0J/lyuyaeMyt0 U3 pa3HbIX UCTOUHMKOB (CpeJCcTBa MacCcoBOM uH(opmalvu, VIHTepHeT U Ipyrux);

c(OpMHPOBAHHOCTL yMeHUH COO/IO/IaTh TIpaBWIa SKOJIOTHUECKH 11e/ieco00pa3HOoro
ToBeJleHUst B OBITY W TPYZOBOU [eITeTbHOCTH B I[eJIAX COXPAHEHUS CBOETO 3/I0POBbSl U
OKpY>Karolllell TIPUPOTHOM Cpe/ibl, 0CO3HAaBAaTh OMACHOCTh BO3/IeHCTBUSI Ha YKUBbIE OPraHU3MbI
orpefie/IEHHBIX OpPraHUUeCKHWX BeIecTB, MOHWMasi CMbIC/ ToKasarens I1/IK, moscHATL Ha
rpyMepax Crioco0bl YMeHBIIIeHUsI U TpeZioTBpallleHHs] UX BPeJHOTO BO3ZEMCTBUS Ha OpPraHu3M
Yyesi0BeKa;



A1 00yJaroUXcsi C OrpaHWYeHHBIMA BO3MOKHOCTSIMU 3/I0DPOBBS: YMeHUEe TPHUMEHSITh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/]aX ITO3HAHUS BeIeCTB U XUMUUECKUX SIBJIEHUM;

Ui CHeNnbIX U CAa0OBHIAIIMX OOYyUaroIUXCs: YMEHHWe WCIO/b30BaTh peyibedHO-
TOUYEeUHYI0 chcTeMy 00o03HaueHwii JI. Bpaiinist fjis1 3anucy XMUMUYeCKUuX (opMyI.

11 KJTIACC

[TpegmeTHble pe3y/nbTaThl OCBOeHUMs Kypca «OOmjasi W HeopraHudeckas XUMHSI»
OTpa’karoT:

C()OPMHUPOBAHHOCTb TPE/CTaBI€HUI: O XHWMHUYECKOM COCTaB/sitoOIlell ecTeCTBeHHO-
Hay4yHOM KapTWHBI MHpa, POJM XUMHUU B T03HAHWW SIBIEHUM NPUPOAbI, B (POPMHPOBaHUU
MBIIIJIEHUS] ¥ KYJbTYPhl JIAUHOCTH, €€ (YHKIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW [ist
peIlleHus] TIPaKTUYeCKUX 33lad M JKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHHWS K CBOEMY
3/J0POBBIO Y TIPUPOJIHOU Cpejie;

B/aJleHHe CHUCTEMOW XUMMWUYEeCKMX 3HaHWM, KOTOpash BKJIOUaeT: OCHOBOIOJararolue
TIOHATHUS (XUMUYECKUN 37IeMeHT, aTOM, U30TOTl, S-, P-, d- 37IeKTpPOHHBIe OpOUTA/ aTOMOB, WOH,
MOJIeKyJla, MOJb, MOJISIpHBIA O00BEM, BaJ€eHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKHC/IeHMsl, XUMUYecKas CBsI3b (KOBaJIeHTHas, WOHHas, MeTa//Inyeckas, BOJOPOJHas),
KpUCTa/I/INUecKass  pelléTKa, TUIbl XWMHWYeCKUX peakLUl, pacTBOp, 3/eKTPOJIMUTHI,
HEe3/IeKTPOJIUTLI, 3JIEKTPOIUTUYeCKasl [UCCOLMaLsl, OKUC/IUTe/b, BOCCTAHOBUTE/Ib, CKOPOCThb
XMMHMUYECKOM  peaklMM, XUMHUUeCKOe paBHOBecue); TeOpUd W 3aKOHbl  (Teopusi
3/IeKTPOJIMTUYECKOW [uccolyanyy, Tnepuoguueckuid 3akoH [I. WM. MeHgeneeBa, 3akoH
COXpaHeHUs MacChbl BeIeCTB, 3aKOH COXpPaHeHHWs U IpeBpallleHUs] SHepPruyd MNpyu XUMUUeCKUX
peakiusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKWW $3bIK XWMHH, MHDOBO33peHUYEeCKHe 3HaHUS,
JleXkale B OCHOBe TIOHMMaHWs TPUUMHHOCTA W CHUCTEMHOCTHM XHMMUUECKUX SIBJIEHUH,
(akTOIOrMUeCKHe CBeJleHUst O CBOWCTBAX, COCTaBe, MOJyueHUH U 0e30MacHOM HCIT0/Ib30BaHUM
Ba)KHEMIIINX HeOPraHUYeCKHX BeIleCTB B ObITY U MPAKTUYeCKOM /IesiTe/TbHOCTH Ue/loBeKa;

Cc(OpMHUPOBAHHOCTb YMEHUI BBISB/ISITh XapaKTepHble NIPU3HAKW MOHSITUM, YCTaHaBIUBAThb
VX B3aUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLME ITOHATHS IPY ONKWCAHUU HeOpraHW4yecKux
BeLeCTB U WX MpeBpallleHnH;

c(OpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JisI COCTaB/eHUS
dbopMys1 BellecTB W ypaBHEHUM XUMUYECKMX PpeakLUil, CUCTeMaTUYeCcKyld HOMEHK/aTypy
(IUPAC) u TpuBUanbHble Ha3BaHUSI OT/e/bHbIX HeOpraHWYeCKUX BelecTB (yrapHbIM ras,
YIJIEKUC/IBIA Ta3, aMMHaK, raméHasi U3BeCThb, HerauléHasi WM3BeCTb, MUTheBas COJa, MUPUT U
apyrue);

c(OpMHUPOBAHHOCTb YMEHUM Ompezie/isiTb BaJIEHTHOCTb U CTelleHb OKUC/IeHUS] XUMUUeCKUX
3/IEMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BUJ, XMMUUECKO! CBsI3U (KOBajleHTHasl, NOHHas,
MeTa/l/nveckasi, BOJJOPO/IHasl) B COeAUHEHUSX, THUMN KPUCTA//IMUeCKON DeLIETKA KOHKDPeTHOIrO
BelllecTBa (aTOMHasi, MOJeKYJIsipHas, WMOHHasl, MeTa/ulnuecKasl), XapakTep Cpe/bl B BOJHBIX
pacTBOpax HeOpraHUYeCcKuX CoeIMHeHNH;

chOpMHPOBAaHHOCTh YMEHUI yCTaHaB/IWBATh MPUHA//IE)KHOCTh HEOPraHUUeCKUX BelecTB
0 MX COCTaBY K OMNpezeIéHHOMY KJ/IacCy/TpyIine coeuHeHuH (MpOCThie BellleCTBa — MeTalibl U
HemeTaJllbl, OKCH/Ibl, OCHOBaHUs, KUCIO0TbI, aM()OTepHbIe THAPOKCH/IbI, COMIN);

c(OpMHUPOBAHHOCTbL YMEHUM pacKpbiBaTb CMBICA Tlepuojuueckoro 3akoHa /. W.
MeH/jefieeBa UM [IeMOHCTPUDOBaThb €ro CHUCTEMaTU3UPYIOIIYI0, OOBSCHUTENbHYID U
MIPOrHOCTUYECKYIO (PYHKLIUU;



chOpMUPOBAaHHOCTh ~yMEHUM  XapaKTepu3oBaTh 3JIeKTPOHHOE CTpOeHHWe aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 neprozoB [leproanyeckoi CUCTeMbl XUMHAUYECKUX 31ieMeHTOB []. U.
MeHzeneeBa, WCMOMb3ysl TOHATUSL «S-, P-, d-371eKTPOHHBIE OpOUTANN», «IHEPreTHYecKue
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEeHEeHWs] CBOWCTB XWMHYECKUX 37IeMEHTOB U UX
coeIMHEHUI TI0 TleprojiaM U rpymnaM [lepuoanueckoi cucTeMbl XMMUUeCKUX 31emMeHToB [. U.
MeHpeneeBa;

cchOpMHUPOBAaHHOCTh yYMEHHMM XapaKTepu30BaTh (OMMCHIBATH) OOIHe XUMHYECKHe
CBOMCTBAa HEOPraHWYeCKUX BelleCTB pa3/lMUHbIX K/acCOB, TOJTBEP)KJaTh CYl[eCTBOBaHUE
reHeTUYeCKOW CBSI3U MeXJy HeopraHMYeCKMMHU BelljeCTBaMM C TIOMOIbI0 ypaBHEHUU
COOTBETCTBYHOIIMX XUMHUUYECKUX PeaKLni;

chOpMHPOBAaHHOCTh YMeHMS KIacCU(HUIMPOBAaTh XUMUUECKHEe pPeaklUyd TI0 Pa3/MuHbIM
rnpu3HakaM (YMC/ly W COCTaBy pearvdpyrolux BellecTB, TerioBoMy 3¢ @deKTy peakijuu,
M3MeHEeHHIO CTeTleHel OKHCIeHUsI 37IeMeHTOB, 00paTHMOCTU peakIi[iH, YUaCTHIO KaTaJu3aTopa);

c(hOpMHPOBaHHOCTb YMEHUI COCTaB/ISITh YPaBHEHUSI PeaKLMi Pa3/MUHbIX TUIIOB, MOJIHbIE
Y COKpaIlléHHble YPaBHEHHsI pPeakliii MOHHOTO 0OMeHa, yUWThIBasi yCJIOBUs, TIPU KOTOPBIX 3TH
peakiuu UAYyT 0 KOHLIA;

chOpMHPOBAHHOCTh YMEHUI TMPOBOJUTH peakLUW, TOATBepXKJarolie KaueCTBEeHHBIU
COCTaB pa3/iMYHbIX HEOPraHMYeCKHWX BelleCTB, pAClO3HaBaThb OMbITHBIM IyTéM HOHBI,
MPUCYTCTBYHOIME B BOAHBIX paCTBOpPax HeOPraHUUeCKUX BellleCTB;

c(hOpMUPOBAHHOCTb YMEHHM pacCKpbIBaTh CYIIHOCTb OKUC/HUTeTbHO-BOCCTAHOBUTE/IBHBIX
peakLyii ToCpeZiICTBOM COCTaBJIeHUsl 3/IeKTPOHHOT0 HaslaHca 3TUX peakLv;

cchopMHUPOBAaHHOCTh YMEHUM OOBSICHATh 3aBUCUMOCTb CKOPOCTU XUMUUYECKOW PeakI[uu OT
pa3nuuHbIX (HaKTOPOB; XapakKTep CMellleHHsI XMMHWUeCKOrOo paBHOBECHUsS B 3aBUCHMMOCTU OT
BHeIlIHero Bo3jelcTBus (mpuHuun Jle [artenbe);

chOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaTh XHWMHUUeCKHe TIPOLeCChl, JieXallue B
OCHOBe TIPOMBIILIJIEHHOTO TI0/IyueHusl CePHON KUCIOThI, aMMHaKa, a Takke chOpMHUPOBAHHOCTh
nipe/icTaB/ieHuii 00 OOIMX HAayuHBIX MPUHLIUIMAX K IKOJOTHMUECKUX Mpob/eMax XUMHUECKOTO
TPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTb YMEHWUW TPOBOAUTH BBIUUC/IEHHUS C MCI0J/Ib30BaHUEM TIOHSITHS
«MaccoBasi JIofisg BelllecTBa B pacTBOpe», OOBEMHBIX OTHOILEHWM Ta30B TMPH XUMHUECKUX
peaklIMsX, MacChl BelllecTBa WM 00bEéMa ra3oB IO M3BECTHOMY KOJIMUECTBY Bell[eCTBa, Macce
WM 00bEMY OJHOTO W3 YYaCTBYIOILIUX B PEaKIMM BeIIecTB, TeruioBoro 3¢ddekra peakiuv Ha
OCHOBe 3aKOHOB COXpaHeHMsI MacChl BellleCTB, TIpeBpallieHUs U COXPAHeHHsl SHepruy;

c(OpMHPOBAHHOCTL YMeHUH COO/MI0/IaTh TIPaBU/Ia MO/b30BaHUS XUMHUUYECKOH TIOCY/I0M |
nabopaTopHbIM 000py/ZIOBaHKUEM, a TaK)Ke TIpaBH/ia 0OpalljeHus C Bell[eCTBaMU B COOTBETCTBUU C
WHCTPYKLIUSMHU T10 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMHUUECKUX OTbITOB;

c(hOpMUPOBAHHOCTb yMEHUM TIJIAHUPOBAaThb U BBIMNOMHATE XUMHYECKUN SKCIIepUMEHT
(pasnokeHue TIEpOKCHJA BOJAOPOAA B TPUCYTCTBUM KaTa/lv3aTopa, OMpejesieHrue Cpejibl
PacTBOPOB BeLeCTB C MOMOILbI0 YHHBEPCA/TIbHOTO WUHWKATOpa, BAWsSHUE Pa3/IhyHbIX (PAKTOPOB
Ha CKOPOCTh XMMWYECKOW peaKI[MH, peaklUud HOHHOrO oOMeHa, KaueCTBEHHble peakud Ha
cynbdar-, kKapboHaT- U XJIOPU-aHUOHBI, HA KaTUOH aMMOHWUSI, PellleHre 3KCIepUMeHTaTbHbBIX
33jau 1o TeMaM «MeTamibl» U «HemeTa/uibl») B COOTBETCTBUM C TpaBWIAMU TeXHUKHU
6e3omacHOCTY TIpU 0Opall|eHnH C BellleCTBaMHU U JlabopaTOpHBIM 000pyJ0BaHUEM, TTPe/ICTaBISATh
pe3y/ibTaTbl XWUMMUUECKOTO 3KCrepuMeHTa B (GOpMe 3anucu ypaBHEHUM COOTBETCTBYIOLLIUX
peakuyii ¥ (hopMy/IMpPOBaTh BbIBO/bI HA OCHOBE 3THUX Pe3yJIbTaToB;



chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/lIM3UpOBaTh XUMHUUECKYH HWH(OpMalUIo,
MoJyyaeMyr0 M3 pa3HbIX MCTOUHUKOB (CpeJcTBa MacCOBOM KOMMYHHUKauuu, VIHTepHeT u
APYTHX);

cOpMUPOBAHHOCTb YMeHHWH COOJIO/aTh TIpaBWIa 3KOJIOTHUECKH Iiesiecoo0pa3Horo
roBeJileHUss B ObITY W TPY/ZOBOM [esTebHOCTU B LeJiIX COXPAHEHUs CBOEro 3/0pOBbSl U
OKpY’Karollleid TIpUPOJHOM Cpefibl, 0CO3HABaTh OMACHOCTb BO3/EUCTBUSI Ha >KUBble OPraHW3MbI
oTipe/ie/IEHHBIX BeIeCTB, TIOHMMasi CMbIC/T Tioka3artens T1/JK, moscHSATh Ha rpuMepax CrocoObl
yMeHbIlIeHUsl ¥ TIPeJj0TBpallleHHs] UX BPeJHOTO BO3/leliCTBUSI HAa OPraHU3M UesioBeKa;

JUIsT 00yYaroL[uXCsi C OrpaHWUEHHBIMM BO3MOXXHOCTSIMU 37I0POBBSI: YMeHHE TIPUMEHSITh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/JaX ITO3HAHUS BEIeCTB U XUMUUECKUX SIBJIEHU;

Ui CHAeNnbIX U CAa0OBHIAIMX OOYyUaroIUXCs: YMEHHWe WCII0Jb30BaTh peyibedHO-
TOUYEeUHYI0 chcTeMy o0o3HaueHwii JI. Bpaiinist fjist 3an1cy XMMUYeCKUuX (hopMyl.



11 K/TIACC

KomuecTBo yacoB JJIEKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne /i KonTposbubie | IIpakTnueckue
NMporpamMMsbI Bcero obpa3oBare/ibHbIE
PadoThI padoThI
pecypchI
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
CrpoeHnue aToMoB. [leprorueckuii 3aKoOH
1.1 u [leprogrueckast cicteMa XUMUYECKUX 3
snemenToB /. 1. MenzieneeBa
12 CrpoeHnue BeljecTBa. MHoroo6pasue 4
' BELIeCTB
1.3 XHWMHUUeCKue peakLuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 Merasnbl 6 1
2.2 Hewmetasnnbl 9 1
53 CBs3p HEOpraHWYeCKuX ¥ OpraHuyecKrux 5
' BEIIeCTB
Wtoro no paspeny 17
Pa3pen 3. Xumus 4 )XKu3Hb
3.1 XWMUS U )KU3Hb 4
Wtoro mno pa3zeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2










YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKUWUE MATEPUAJIBI /11 YUUTEJIA

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET






