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INOSACHUTEJIBHASA 3AIINCKA

[TporpaMMa 10O XWUMHM Ha YypOBHe cpeaHero o6ijero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dPemepasbHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBanuu B Poccuiickoii Pezepaiiyui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
denepanbHON 00pa3oBaTe/IbHOM TpOrpaMMbl CpeJHero o01ero o6pa3oBaHUS
(®OIT COO), mpeacraBieHHbix B~ desepasbHOM  TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, ¢ yuérom KoHieniuu TipernojaBaHust
yueOHOrOo TipeiMeTa «XHUMUsi» B 00Opa3oBaTe/lbHBIX OpraHu3saiusx Poccuiickoi
denepaliyy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTeruyd pasBUTHUS BOCIWTaHUA B Poccuiickon
®enepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XWUMHH, K OIpejeeHHI0
o01ieit crpaTeruy 00yueHusl, BOCIIMTAHUS W Pa3BUTHS 00YyUarolUXCsl Cpe/ICTBAMU
yuebHoro npeamerta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBU/IU
KoHLenTyanbHble monoxeHuss @I'OC COO o B3aumMooO0yC/IOB/IEHHOCTU Liefei,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHMWI K YPOBHIO ITOATOTOBKH
BBIITyCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyyaeMoe BBbIITyCKHHUKaMH
o611eobpa3oBaTe/ibHOM  OpraHU3allid, SIB/ISETCS HEeOTbeM/IEMOM UacCTbi) UX
obpazoBaHHOCTH. OHO CAY)KUT 3aBepIIAIOIIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUEBbIX IIeHHOCTeM, MPHUCYIUX
L|eJIOCTHOM CHUCTeMe XUMHUeCcKoro o6bpa3oBaHus. OTU 1[eHHOCTHM KacarTCs
TI03HAHMS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHUS MHUPOBO33PEHUS U O0ITel Ky/IbTyphbI
Yye/iOBeKa, a TakKKe 9KOJOrHUYecKM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3[JOPOBbI0 U TIPUPOJHOW cpeZie. Peanu3yercsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiero obpa3oBaHus Cpe/ICTBAMU yueOHOTro
npeaiMera «XUMHUs», COJlep)KaHWe U TIOCTPOEHHe KOTOPOro OIpejesieHbl B
rporpaMme MO0 XMMHUUA C YY€TOM CIelU(PUKA HayKd XUMHH, €€ 3HaueHHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU O00IleCTBa, a TakKXe C yUETOM
oOImMX 1e/ieli W TIPUHLIMIIOB, XapaKTepU3YIOIIUX COBPeMEHHOe COCTOsTHUe
cucteMbl cpefiHero obirero obpa3oBanus B Poccuiickoit degeparyu.

XuMUSI KaK 2JIEeMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl0 poJib B
COBpPEeMEHHOW I[UBWIM3ALM, B CO3[aHUH HOBOW 0a3bl MaTepHaTbHOM KYJILTYPHI.
OHa BHOCUT CBOU BK/aj, B (hOpMUPOBaHKe Pal[MOHA/TbHOTO HayYHOT'O MBIIILIEHUS,
B CO3/laHKeE 1[eJIOCTHOTO TIpeZiCTaB/eHHs 00 OKpY’KarollleM MHpe KakK O eJUHCTBe
TIpUPOZIbI U YesioBeKa, KOTopoe (opMHpYyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KaroLero MUpa, OCO3HAHUSI B3aUMOCBS3U MEXIY
CTpPOeHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSIMU IMPHYMEHEHUs.



TecHO B3auMO/IeliCTBYSI C APYTYUMM eCTeCTBEHHbIMU HayKaMW, XMMUS CTasa
HEOTheMJ/IEMOM YaCcTbI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIEIIHOTO
TPyJl@a M JKU3HU KaXkZoro uneHa oOmiectBa. CoBpemMeHHasi XMMMsSI KakK HayKa
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEeXHOJIOTMM HarlpaB/ieHa Ha pelleHue
r06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHS Ye/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUEeCKOH, MMUIL[eBOM, IKOJTOTMUeCKOW 0€30T11aCHOCTH M OXPaHbI 3/[0POBbSI.

B cooTtBercTBUM C 0OIMMU 1e/IIMU M TIPUHIUIIAMHU CpefiHero o0iiero
obpa3oBaHus cofep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
M3y4eHHs1) OPUEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/bTyPHYIO TIO/ITOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O WM [/ BbIPaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIHOIO BK/IHOUEHUSI B JKU3Hb COLMyMa, TIPOJOJDKEHUS
o0Opa3oBaHUs B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPeCTBEHHO C XUMHEH.

CocTapyisaOMy  TipeaMeTa  «XUMHS»  SIBJISIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumusi» M «OOillasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/Iep>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKH: CHMCTeMa
3HaHWU TI0 HeOpraHWUeCKOW XUMUH (C BKIFOUeHWeM 3HaHUW W3 00lel XUMun) U
OpraHhvyeckou xvumuu. @OpMHUpPOBAHWE [AHHOM CUCTEeMbl 3HAHWM TPU W3YUEHUU
npegMeTa obecrieuriBaeT BO3MOKHOCTb pacCMOTPEHMs] BCEro MHOTooOpasusi
Bell[eCTB Ha OCHOBe OOIINX TTOHATHH, 3aKOHOB Y TEOpHi XUMUH.

CrtpyKkrypa cozep>XaHust KypcoB — «OpraHuueckass xumus» U «OOias u
HeopraHuyeckass XuUmusi» C(opMUpOBaHa B TporpaMme M0 XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHUI0 YyueOHOro wmatepuana U 00yc/ioBIeHa
HUCTOpUYECKM  O0OOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW Ha  OMpejeEéHHBIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCMaTpUBAIOTCS Ha YPOBHe K/IaCCUUECKOW TEeOpUM CTPOEHUsI OpraHu4ecKrx
COeJMHEHWW, a TakKkKe Ha YPOBHE CTepeOXUMHUECKHMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUi O cTpoeHuMu BellecTB. CBefeHUsI 00 wH3yuaeMbiX B Kypce
BeIIleCTBax JAIOTCS B Pa3BUTUU — OT YIJIEBOZOPO/IOB /10 CJIOKHBIX OMOJIOrHYeCKH
aKTHUBHBIX COeJIMHeHW. B Kypce opraHMueckoll XWUMWUM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HA YPOBHE OCHOBHOTO 0011jero obpa3oBaHus TepBOHava/IbHbIE
ripe/iCTaB/IeHUs] 0 XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPHM3HAKaX BeIleCTB,
3aBMCHMOCTU CBOMCTB BeILleCTB OT UX CTPOEHHs, 0 XMUMHUUYECKOU peaKI[vu.

[Ton HOBBIM yI7IOM 3peHHs B TMpeAMeTre «XWMHsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3yueHHbIM Ha YPOBHe OCHOBHOro 00iijero ob6pa3oBaHus
TeopeTUYeCcKU maTepuan U (akTo/JOrMyecKre CBeJeHHWs O BelllecTBax U
XUMHUECKON peaki[uu. Tak, B 4aCcTHOCTH, B Kypce «OOIiasgs ¥ HeopraHuyeckas
XUMHS)» O00yYaloIUMCs TPeOCTaB/IsieTCss BO3MOJKHOCTb OCO3HAaTh 3HaueHHe
MepUoANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/[0JIOTHYeCKUX TI03UIUH,



rybke TIOHSATH HWCTOpHUYECKOe U3MeHeHWe (YHKIMA 3TOT0 3akOHa — OT
obo01maroreit 0 00bSICHSIONE 1 TIPOrHO3UPYIOIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHWIIMX BeleCTBaX, UX COCTaBe, CTPOEHHH,
CBOMCTBAaX U TPUMEHEHWU, a TaKKe O XMMHUECKUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEPHOCTAX TpOTeKaHusi fJoroyHserci B Kypcax 10 wm 11 kimaccos
3/IeMeHTaMHM  COjiep>KaHusl, WMEIOIIUMU KyJbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTU 3HAaHUSI CIHOCOOCTBYIOT TOHHMAaHHWIO B3aMMOCBSI3U XWUMHUU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ pojb B I103HABAaTEJIbHOM W TIPAaKTUUECKOU
JesiTe/IbHOCTU  YeJIOBeKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHUsT K TIPOL[ECCY
TBOpYECTBa B 00/1aCTH TEOPWM U TPAKTUUECKUX MPUIOKEHUM XWMHUH, TTIOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATbC B OOI[ECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYEeCKH OCMBICIMBATh WH(OPMAIMIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWs] 3HaHWM, pelleHus WHTeJIeKTya/lbHbIX W
9KCTIepUMeHTa/bHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom coep>kaHue yueGHOTO
npegMeTa «XWMHS»  JAHHOTO  YPOBHS  H3y4YeHUWs OpPHEHTHPOBAHO  Ha
dbopMrpoBaHre y 00yJarOIUXCsi MHPOBO33PEHUECKON OCHOBBI [JisI TIOHUMAaHUS
dunocopckux wumel, TaKMX KakK: MaTephajbHOe eJUHCTBO HEeOPraHW4ecKoro u
OpraHMYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SBJAEHUM IIyTEM JKCIIEPUMEHTa M
pellleHUs] TIPOTUBOPEUMM MeXJy HOBbLIMH ¢daKTaMd W TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJI XUMHUH B PellleHUH YKOJIOTUUeCKUX TpobsieM, a
Take 1po0sieM cOepekeHUs] SHEPreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHsI HOBBIX
TeXHOJIOTMH U MaTepHaJsioB.

B 1imaHe peleHWs 3aZiau  BOCIUTAHUWS, Ppa3BUTUS W COLMAM3al[UuM
00yuaroIuxcs TMPUHAThIE TPOrPAMMON TI0 XWMHH TIOAXObI K OTpe/esieHHI0
cofiep)KaHusi U TIOCTPOEHHUsl TpeAMeTa TpeAyCMaTpUBalOT (opMHUpOBaHUe
yHUBepCalbHbIX yueOHbIX [elCTBUM, uMellMXx 0a30Boe 3HaueHue [/ist
Pa3UUHBIX BUJOB [IeATe/IbHOCTH: peIlleHus TMpo0seM, IIOMCKa, aHalud3a M
06paboTkH nHGOpPMAaLMH, HeOOXO0UMBIX [1/1s1 IPHOOPeTeHHs OITbITa MPAKTHUeCKOM
W WCC/Ie/JOBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarolllell Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

B mpakTvke mperofaBaHys XUMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, IIpU OIpeie/IeHUN
cojJiep)KaTe/IbHOM XapaKTepUCTUKK 1iesiell u3yueHHsl TpefiMeTa HarpaBjieHUueM
MePBOCTETNeHHONW 3HAYMMOCTH TPAJMIMOHHO TIPU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUECKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JesiTe/IbHOCTA 4esioBeKa M KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOW KyAbTypbl. C
MEeTOIMYECKOU TOUKW 3PEHHsS TaKOU MOAXOJ K OMpeAe/eHUI0 liejier W3ydeHUs
TIpeIMeTa SIB/ISIETCS BITOJTHE OTPaB/laHHBIM.



CornacHO JaHHOW TOUKe 3peHHsl TJIaBHBIMHU IIeJIAMUA WU3Y4YeHUs TIpefMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 K71.) AB/ISAIOTCS:

e (opMUpOBaHME CUCTEMBI XMMUUECKHMX 3HAHUM KaK BaKHeMIleu
COCTaBJISAIOIIEN eCTeCTBeHHO-Hay4YHOM KapTHHBI MHUPa, B OCHOBe KOTOPOi
Jie’KaT K/roueBble MOHATHS, (DyHAaMeHTabHbIe 3aKOHBI U TeOPHUH XHUMHUH,
OCBOEHHe si3blka HayK{, YCBOEHHEe U TIOHMMaHWe CYIHOCTU JOCTYIHbIX
0000111eHMI MUPOBO33pEHUeCKOIr0 XapakTepa, O3HaKOMJIeHHe C HCTOpUel
WX pa3BUTHS U CTAHOBJIEHUS;

e (opmHupOBaHUe U pa3BUTHe TPeJCTAB/IeHH 0 HayUHbIX MEeTOZaX IMO3HaHHs
BeIleCTB M XUMHWUECKUX peakiuii, HeoOXOAUMBIX i MpruobpeTeHuUs
YMEHWH OpHUEHTHPOBATbCA B MHpPE BEL[eCTB W XWUMHUECKUX SIBJIEHUH,
MMeIOIIUX MeCTO B MPHUPO/ie, B TIPAKTUUECKOH U TTOBCeIHEBHOM »KWU3HU;

e pa3BUTHe YMEHWU 1 CTIOCOOOB JiesTe/IbHOCTH, CBSI3aHHBIX C HabJ/TroZieHreM U
00BbsICHEHEM XUMHUYECKOro JKCIlepuMeHTa, CoO/roZileHeM — TpaBuI
6e3omacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsiny c 3TuM, cojiep>kaTe/ibHasi XapaKTepUCTHKA Lie/iell U 3a7jau U3yueHus
rpejMeTa B TIpOrpaMMe 110 XUMHHM yTOUHeHa ¥ CKOPPEeKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIDUODUTETAaMU B CHCTeMe cpefHero obiero obpasoBanHus. CerosiHs B
rpernoJlaBaHu  XUMUM B Oosibllieli  CTereHW  OTAAETCS  TIpeArouTeHHe
NIPAaKTHUUECKOH KOMITOHEHTe COJlep)KaHusl OO0yueHus, OpHeHTHPOBAHHOM Ha
TIO/ITOTOBKY BBITyCKHHKA 0011je00pa30BaTe/IbHOM OpraHu3allid, BaeIOIero He
HabopoM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb crocobamMu u
YMEHUSIMW aKTHBHOTO TI0/TyUeHUs] 3HAaHWM W TIPUMEHEHHsI UX B PealbHOM >KU3HH
JI7Is1 pellieHus TTPaKTUUYeCcKUX 3ajau.

B cBS3M € 3TWUM TpU U3ydeHHWU TipegMeTa «XUMHUs» AOMHHUDYIOIIee
3HaueHWe MPUOOpeTaroT TaKue 1e/d U 3a7jauu, Kak:

aZlanTaius 00yJaroluxcsi K yCJIOBUSM JUHAMHAYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpoBaHHWe  WHTE/JIEKTya/lbHO ~ pa3BUTOM  JIMUYHOCTH, TOTOBOM K
camo0bpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATETLHOMY TPHUHSTHIO TPaMOTHBIX
pellleHNi B KOHKPeTHBIX >KU3HEHHBbIX CUTYalMsX, CBSI3aHHBIX C Bel[eCTBaMU U WX
TIpUMeHeHHEeM;

dopmMrpoBaHre y OO0yYarolUMXCsd K/IIOUEBBIX HABBIKOB  (K/TIOUEBBIX
KOMTIETeHIIW), WMEIOINX yHHWBepcaibHOe 3HaueHWe [/ pa3/IMuHbIX BU/OB
JesTeNTbHOCTH: pellleHus 1pobsieM, TOMCKa, aHaimm3a U 06paboTku nH(OopMaly,
HeOOXOAUMBIX [jisi TIpUOOpeTeHus] OIbITa JesSTeJIbHOCTH, KOTOpas 3aHUMaeT
BaO)KHOE MeCTO B TI03HAaHMM XUMHH, a TakKKe [T OLIeHKA C TI03ULIUU
9KO0JIOTHUYeCKOW 0e301acCHOCTA XapakTepa B/MSHUS BeIeCTB W XHMHUYECKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa U TMPUPOAHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTEJIEKTyaJbHbIX W TBOPYECKHUX
CTII0COOHOCTeM 00yUaroImUXCsI: CITOCOOHOCTH CaMOCTOSITETbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBHHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, HCITOb30BaTh
coBpeMeHHbIe MH(OPMALIMOHHBIE TeXHOJIOTHM /il TIOMCKA M aHaju3a yueOHOU U
HayYHO-TIOMY/IIPHOM MHPOPMAaIIUM XUMHUUECKOT'0 CO/IeP>KaHusT;

dbopMrpoBaHre 1 pa3BUTHe ¥ 00yUaroluXCsl aCCOLIMAaTUBHOTO U JIOTUYECKOTO
MBILIIEHYs, HabJTI0[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMBbI, B YaCTHOCTH, TIPH TJIAHUPOBAHWUM U TIPOBEAEHUU XUMUUYECKOTO
9KCTIePUMEHTa;

BOCIIUTaHWe Yy oOyuarommxcs yOeXJEHHOCTY B  T'yMaHHCTHYeCKOMU
HaTpaB/JIeHHOCTA XHUMHH, €€ Ba)KHOW PO/ B PeIIeHHUH TII00a/TbHBIX IPobeM
palLMOHA/ILHOTO TIPUPO/IOTIONH30BaHMS, TTOTIOJTHEHUSI YHEPTeTUUECKHUX PeCypCOB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HeOOXOAUMOCTH OepeKHOro
OTHOILIEHUS K TIPUPOJile U CBOEMY 3/[0POBbIO, a TakKe TPUOOpeTeHHsl OIlbITa
WCTI0/Tb30BaHUsST TIOJIyYeHHBIX 3HAHWM /11 TIPUHSTHS TPAMOTHBIX peIleHduld B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebGHOM m1aHe cpemgHero oOIero oOpa3oBaHWS y4eOHbIN ITpeaMeT
«XUMHSI», U3ydaeMbli Ha 0a30BOM YPOBHe, SIB/ISIeTCS 00s13aTe/lbHBIM YueOHBIM
TIpeIMETOM.

OO011jee YKC/I0 YaCcoB, OTBeAEHHBIX /11 U3yUeHHsI XUMUH, Ha 6a30BOM ypOBHe
cpegHero obiriero obpa3oBaHus, coctabisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hefie/to).



COAEPXXAHUE OBYUEHUA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHMUeCKON XUMHHU

[IpegmeT opraHAuYeCKOM XWUMHM: eé BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
TOJTyUeHUU HOBBIX BeIlleCTB W MaTepuasioB. Teopusi CTPOEHUsI OpPraHUuYecKUX
coenuHenuii A. M. bByTnepoBa, eé 0CHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuYecKux BewecTB. ['omosorusi, wu3omepusi. XuMHUYecKas CBs3b B
OpraHWYeCKUX COeJMHEHUSIX — OJVHApHbIe U KPaTHbIE CBSI3U.

[IpeacTaBieHne 0 KiacCU(pUKAL[MKM OpraHAuecKux BeljecTB. HoMeHKnaTypa
OpraHhuYeCKuX COeJIUHEHWH (CUCTeMaThueckKas)) W TpUBHUajbHble Ha3BaHUS
Ba)KHEMIIINX Mpe/ICTaBUTe/eN KJIaCCOB OPraHUYeCKUX BeIeCTB.

OKCrepYMeHTa/lbHble MeTO/bl W3yueHHsl BeLIeCTB W WX MpeBpalljeHul:
O3HaKOMJIeEHHe C oOpa3ljaMH OpraHWYeCcKHWX BeIIeCTB W MaTephajaMd Ha HX
OCHOBe, MO/JieIMPOBaHNe MOJIEKY/l OpPraHUYeCKHWX BeIIecTB, HabO/o/eHrne |
OMMCaHKe NeMOHCTPALMOHHBIX OMBITOB IO MPEeBPAallleHU0 OPraHUYeCKUX BelleCTB
TIPY HarpeBaHuy (T/IaBieHWe, 00yTIMBaHKE U TOPEHMeE).

Yraesoaopoanl

AJKaHBI: COCTaB W CTpOeHWe, TOMOJIOTMYeCKuH psij. MeTaH M 3TaH —
MpoCTelllie TMpeJCTaBUTeM aJKaHOB: (U3WuyeckKhe M XHMUUECKUe CBOMCTBA
(peakuuu 3amellleHUs] U TOpEeHMs), HaxOo)KJeHWe B TMpUpOJe, TMOJyuyeHue Hu
TIpUMEeHeHHUe.

AJIKeHBI: COCTaB M CTPOEHWE, TOMOJIOTUYECKUM Psifi. DTUIEH Y MpPOIWJIeH —
MpoCTellliMe TMpeJCTaBUTe/M aJKeHOB: (U3Wuyeckhe M XHMUUECKUe CBOMCTBA
(peakuuu TUAPUPOBAaHMS, TaJOTeHUPOBAHUS, TUApaTaldd, OKUC/IEeHUS U
TO/IMMEepU3aLuK), oJlydeHue 1 IpUMeHeHue.

Ankagvensl: Oytamuen-1,3 u MeTwi0OyTagueH-1,3: cTpoeHue, BayKHEHIIMe
XMMHUECKre CBOMCTBA (peakuuys Tosmmepusanuu). [lonyueHre CUHTeTHUUECKOTO
KayuyKa U pe3uHbl.

ANKUHBI: cOCTaB ¥ 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUUECKUH psifl. AlleTHIeH
— TIPOCTeMIIUM TIpe[CTaBUTe/Nb aJKMHOB: COCTaB, CTpoeHUe, Gu3HNUecKue U
XUMUYeCKre CBOMCTBa (peakLUU T'MApPHUPOBaHUS, rajoreHMpOBaHUs], TUApaTaluy,
rOpeHusi), MOyuyeHre U IpUMeHEeHMe.

Apenbl. beH3os1: cocTaB, CTpoeHue, (Pu3nueckue M XUMHUUYECKUe CBOMCTBA
(peakuyy rajioreHMpPOBaHUS ¥ HUTPOBaHUs), MOJydeHue U rpuMeHeHue. Toayon:
cocmas, cmpoeHue, (usuveckue U Xxumuueckue ceolicmea  (peakyuu
204/1026HUPOBAHUSL U HUMPOBAHUS), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBS3b MeEXAY VYIVIEBOAOPOAAMM, TIIPUHAJJ/IEXAIUMU K
Pa3/IMYHBIM KJlacCam.

[Ipypo/iHble MCTOUYHUKK YTrA€BOAOpPOAOB. IIpUpoAHBIM Ta3 U TOMYTHbIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobsl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHUUYeCKuM, KaTaIUTUYeCKuu), nuponus. [IpogyKThl
nepepaboTky He(TH, UX TIPUMeHeHHe B TPOMBIILJIEHHOCTH U B ObITy. KameHHBII
yToJib ¥ IPOAYKTHI ero rnepepaboTKu.

OKCIepuMeHTa/IbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
O3HaKOMJIeHHe C oOpa3ljaMM T[laCTMacC, KaydyykKOB U pe3WHBI, KOJUIEKIUU
«Hebtb» U©  «¥Yromb», MoOJenupoBaHHWe  MOJIEKYJ  yIJIeBOIOPOJIOB U
raJloreHONPOU3BO/IHBIX, TIPOBe/leHre MPAKTUUeCcKoW paboThbl: MosiyyeHre 3TU/IeHa
Y U3y4YeHHe ero CBOUCTB.

PacuétHbie 3agaum.

BbiuncieHnsi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00bEMa,
KO/IMYeCTBa MCXO/JHOTO BellleCTBa W/M TPOJYKTa peaklUM M0 M3BECTHBIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOAHBIX BeIlleCTB WK MPOyKTOB PeaKLvm).

Kucnopojcoaepikainjyue opraHuuecKye coeJHHeHUs

[IpepencHble OAHOATOMHBIE CIUPTHI. MeTaHO/N UM 3TaHO/M: CTPOEHHe,
du3nueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajl/laMH,
rajJioreHOBOJOPO/iaMH, TOpeHMe), TNpUMeHeHWe. BoopoziHble CBSI3U  MeXxAy
MOJIEKY/IaMH1 CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIIUPTHL.  ODTWIEHIIMKOIb W  TJIMLEPUH: CTPOEeHHe,
dbu3nueckue W XUMHYECKWe CBOWCTBA (B3aMMOJEHCTBUE CO  I1[eJIOUHBIMU
MeTas/laM{, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIMpPTHI). [leliCTBHe Ha
opraHu3M yesioBeka. [IprMeHeHre rauLepyuHa U STUIEHTJIUKOIS.

deHOJ: CTpOeHUWe MOJeKy/bl, (U3MYeCKue W XUMUYeCKhe CBOMCTBA.
TokcuuHOCTh (PeHOsa. [IpriMeHeHune QeHoia.

Anmpperuipl M KemoHbl. DopManbleruz, —aueTtajbleruz:  CTPOeHue,
¢du3nueckue U XMMUUeCKHe CBOMCTBA (peakiuu OKWCJeHUsT U BOCCTaHOBJIEHMS,
KaueCTBeHHbIe PeaKL|K), MoJlydeHre U IIPUMeHeHHe.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KHUC/IOThl. MypaBbUHas U
YKCyCHasi KACJIOTbI: CTPOeHHe, (pr3ndecKkre U XWUMHUYeCKHue CBOMCTBa (CBOUCTBA,
o01mue Jj1s1 Kiacca KUAC/IOT, peakiysl 3TepuuKaliim), To/iyueHre U rpuMeHeHHe.
CreapuvHOBasi U OJIeMHOBasi KUCJIOThI KaK TPeACTaBUTeM BBICIINX KapOOHOBBIX
KUCO0T. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KMCJ/IOT, X MOIOLLjee /leliCcTBYe.

CnoxHble 3(pUpbl KakK MpOW3BOAHbIe KapOOHOBBIX KHUCAOT. ['maposus
C1oXKHBIX 3¢upoB. Kupsl. ['uaponus xxupos. [IpumMeHeHue xxupoB. buosornueckas
POJIb JKAPOB.




YrneBoApl:  COCTaB, KjaacCU(PuKauus  yrieBojoB  (MOHO-, [Au- U
rosicaxapusbl). ['IoK03a — mpocTeiiii MOHOCaxapy/: 0COOeHHOCTH CTPOeHUs
MOJIEKYJIbl, (U3UUeCKMe W XUMHUYECKHe CBOWCTBA (B3aUMOJEWCTBUE C
rugpokcuziom menu(Il), okvcieHue amMmuauHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, Opo>KeHUe TJIIOKO3bl), HaXOXKJeHHe B TIpUpojie, TpUMeHeHue,
buosoruueckast posib. @otocuHTe3. PpyKTo3a KaK H30MeP ITFOKO3bI.

Kpaxman v nentoio3a Kak NMpupojHble nosiMepbl. CTpoeHue Kpaxmasa U
Le/uitoio3bl.  Pu3nueckue W XMMHAYECKHe CBOMCTBAa Kpaxmasna (THApOoJus,
KaueCTBeHHas peaklys C U0JOM).

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX I[peBpalleHUu:
npoBeJieHWe, Hab/fOZileHe W OIMCaHWe JeMOHCTPALMOHHBIX OIbITOB: TOpeHHe
CIIMPTOB, KaueCTBeHHbIe PeakLUWW OJHOATOMHBIX CIHUPTOB (OKUC/IEHHWe 3TaHoJIa
okcuaom wmenu(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMO/IEUCTBUE TJIML|EPUHA C
ruapokcuziom Mmeau(Il)), anbaerugoB (oKMcIeHre aMMHAYHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u ruzapokcugom meau(Il), B3auMozeMcTBHE Kpaxmaia C HOZOM),
TIPOBe/IeHHe MPaKTUUeCKOW paboThl: CBOMCTBA PAaCTBOpPA YKCYCHOM KUC/IOTHI.

PacuétHbie 3agaum.

BbiuncieHnsi 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00bEMa,
KO/IMYeCTBa MCXO/JHOTO BellleCTBa W/M TPOJYKTa peaklUM M0 M3BECTHBIM Macce,
00bEMY, KOTUUECTBY OZHOTO U3 UCXOAHBIX BeIlleCTB WK MPOJYKTOB PeaKLvn).

A3o0TCozepiKallye OpraHuuecKre CoeJMHEeHUs.

AMMHOKMC/IOTHI KaK aM(OTepHble OpraHhvYecKue coefrHeHUs. Pu3nueckue
M XMMUUeCKre CBOMCTBA aMWMHOKUC/IOT (Ha MpuUmMepe TJIMLMHA). buonoruueckoe
3HaueHWe aMUHOKUCIIOT. [lenTupl.

be/lku Kak TpUPOJHbIE BBICOKOMOJEKY/SIDHbIE coenuHeHus. [lepBuuHas,
BTOpHWYHasi M TpeTUYHasi CTPyKTypa OenkoB. XuMHuUecKWe CBOWCTBa Oe/KOB:
T'U/IPO/IN3, leHaTypalusi, KaueCTBeHHbIe peakliy Ha Oesku.

OKCIepuMeHTa/lbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
HabJ/TI0/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypaljus 0enKoB IpH
HarpeBaHUH, LIBeTHbIe peaki[iu OeKOoB.

BbICOKOMOJIEKY/IIpHbIE COe/JUHEeHUS

OCHOBHBIE TOHATUSI XUMUH BbBICOKOMOJIEKYJISIPHBIX COeIMHEHUN: MOHOMED,
TO/IMMEp, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepHr3alui, CpefHsss MOJIeKYIspHast
Macca. OCHOBHbIE MeTOJbl CHUHTE3a BBICOKOMOJIEKY/ISIDHBIX COeQUHEeHUU —
MOJIMMepHU3aLs ¥ MOJTMKOH/eHCaLusl.

OKCIepuMeHTa/IbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
O3HaKOMJIeHHe C 00pa3liaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmm3ariusi MeXXTipeMeTHBIX CBsi3el TIPY U3yUeHWUH OPraHUUeCKOW XUMHUU B
10 Kmacce ocCyleCTB/sIeTCS uYepe3 UCIIO/b30BaHWe KaK OOIIUX ecTeCcTBeHHO-
HAyUHBIX TIOHATHN, TaK W TIOHATHM, SBJSIOIIMXCS CUCTEMHBIMHU I OT/eTbHBIX
TIPeIMETOB €CTeCTBEHHO-HAYUHOTO IUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/au3, CUHTe3, KjaccuUKalys, epuoAuUHOCTb, Hab/oieHue,
H3MepeHHe, SKCIIePUMEHT, MO/Ie/TMPOBaHHeE.

du3nka: MaTepusi, SHEprusi, Macca, aToM, JJeKTPOH, MOJIeKYy/a,
JHepreTUUYeCKWii ypOBeHb, BeI|eCTBO, Te0, O0OBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (pr3nuecKre BeJIMUMHbI U eZIMHULIBI UX U3MepeHMUs.

buonorus: kietka, opraHu3M, Ouocdepa, oOMeH BelljeCTB B OpraHH3Me,
doTocuHTE3, OMONOTMUECKW AaKTHBHbIe BellecTtBa (0OeKu, YI/IeBOJBI, JKUDHI,
dhepmMeHThI).

[eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOIaeMble, TOTUIUBO,
PeCypChl.

TexHO/IOTHSA: THUII[EBbIe TIPOJAYKThI, OCHOBBI Ppal[MOHA/JBLHOTO THUTAHUS,
MOIOIIIEe CPe/ICTBA, JIeKAapDCTBeHHbIe U KOCMEeTHUeCKHe TIperapaThl, MaTepuasbl U3
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKA{A XUMUA

‘Teopernueckue 0CHOBbI XUMHUH

XUMUYeCKUd 3nemMeHT. ATom. Sapo aroma, H30TOMNBL. DJIEKTPOHHAas
000/10UKa. JHEpreTUUeckre ypOBHH, TOJypPOBHU. ATOMHbIe opbuTamy, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacIipefiesieHusi 7eKTPOHOB TI0 opbuTtansmM B aTomax
3JIEeMEHTOB TePBbIX YETHIPEX MEPUOZOB. DJIEKTPOHHAsA KOH(PUrypaLvsi aTOMOB.

[Teproauueckuii 3akoH U Ileproanyeckasi cucTeMa XMMHAUYECKUX 37IEMEHTOB
. . MengeneeBa. CBsi3b MepuoAMYECKOro 3akKoHa U [lepuoanyeckor CUCTeMBbI
XuMHUueckux snemeHtoB [I. V1. MeHzeneeBa ¢ COBpeMEHHOU TeOpUeM CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTHM HW3MEHEHUsI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIIECTB I10 TPYMIaM U II€PHO/aM.
3HaueHue epuoANYeCcKoro 3aKOHa B pa3sBUTUM HaYKWU.

CtpoeHve BellecTBa. XUMHYECKass CBsA3b. BHAbl XWMHYECKOW CBSA3U
(KoBasieHTHasi HeroJjisipHasi U TOJSIpDHAsi, WUOHHasi, MeTa/lsinyeckas). MexaHU3Mbl
oOpa3oBaHMWs KOBaJleHTHOM XWUMHUYeCKOW CBsi3u (0OOMeHHBIM U JJOHOPHO-
aKLenTopHbii). BomopogHas cBsA3b. BaneHTHOCTb. 3JIeKTPOOTPULATE/IbHOCT.
CrerneHb okvc/ieHus. VIOHbI: KATUOHBI U AHUOHBL.



BemiectBa MOJIEKYJIIPHOTO YW HEMOJIEKY/ISIDHOTO — CTPOeHMsl.  3aKOH
TIOCTOSTHCTBA COCTAaBa BeleCTBa. TWUMbl KPUCTA/VIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

[Tousatve o gucnepcHbIx cucreMax. VICTUHHBIE U KOJIJIOUMJHBIE PaCTBOPBIL.
MaccoBast 1oJis BeljecTBa B pacTBope.

Knaccudukaiiys HeopraHuvecKux CoeJIlHeHUH. HowmeHkatypa
HeOpraHWueCKux BelecTB. ['eHeTMyeckasi CBSI3b HEOPraHWYECKUX BeILeCTB,
TIPUHA/JIeXXAIUX K pa3/IMYHbIM KjlaccaM.

Xumuueckass — peakiusi.  Kraccudukaius — XMMHUYeCKUX — peakldid B
HEeOPraHu4eCckKOM M OpPraHWYeCKOU XMMHM. 3aKOH COXPaHEeHHs MacChbl BellecTs,
3aKOH COXpaHeHUsl U TIpeBpalljeHrs] SHepryu NPy XUMMHUUYeCKUX peaki[ysiX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTh OT Pa3IuuHbIX (hakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecue. MakTOpbl, BAUSAIOLIME HA COCTOSIHUE
XUMUUeckoro pasHoBecus. [Ipunuun Jle [laTesnbe.

OnekTposuTHUecKas guccoruaiusi. CuibHble U crabble 31eKTpoauThl. Cpesa
BO/JJHbIX PaCTBOPOB BeILeCTB: KUC/asi, HeUTpasbHasi, [[e/I0UHasl.

OKUCIUTENTBHO-BOCCTAHOBUTE/IbHBIE DEAKLIUH.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX I[peBpalleHU:
neMoHcTpanus Tabsui «[lepruoanueckasi cucTeMa XUMHAYeCKUx 3nemeHToB 1. U.
MeHiesieeBa», u3yueHHe Mojesield KPUCTA/UTMUeCKUX PeIIETOK, HabstofieHne |
OTMCaHue JIeMOHCTPALIMOHHBIX U 1abOPaTOPHBIX OMBITOB (pa3/oykKeHWe TIepOKCHA
BOZ0PO/ia B MPUCYTCTBUM KaTaau3aropa, OrpejeeHre Ccpelibl paCTBOPOB BelLeCTB
C TIOMOIbI0 YHMBEPCA/JIbHOIO HWHJWKATOpa, peaklMhd HOHHOTO oOMeHa),
TIpOBe/ieHHe TIPaKTUUeCKO paboThl «BiusiHue pa3nuuHbIX (DaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKUX peakluk, B TOM 4HUCJe
TePMOXUMUYECKUEe pacuéTbl, pacuéTbl C MCII0/Ib30BAHUEM IIOHATUS «MaccoBast
[IOJIs1 BeLL[eCTBa».

Heoprannueckas xumus

Hemetannbl. TlonoxeHve HeMeTa/sioB B Ilepuoanueckor — cucteme
xuMu4yeckux 3meMmeHToB [. V. MeHjeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBAa HEMETa/VIOB. AJUIOTPONMS HeMeTa/uloB (Ha mMpumMepe
KUC/I0po/ia, cephbl, hocdopa u yriaeposa).

XUWMUYeCKre CBOMCTBA Ba)KHEWIIMX HeMeTasyIoB (TajioreHOB, Cephl, a30Ta,
docchopa, yriepoga U KpeMHMs)) W UX  COeAUHEHWW  (OKCHUJOB,
KUCJIOPOZCOiep KalluX KACJI0T, BOAOPOAHBIX COeIUHEHUN ).

[IprimeHeHWe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJUHEHUH.



Metannel. Ilonoxenve metamioB B [leproguueckou cucteMe XWUMHYECKHUX
yiemeHTOB [I. . MengeneeBa. OCOO€HHOCTH CTPOEHMS 37eKTPOHHBIX 000/10UeK
aToMOoB MeTasuioB. Ob61mue (usnueckre cBoiicTBa MeTasuioB. CrijiaBbl MeTaslioB.
DMeKTPOXUMHUUECKUM Psifi HalIPSDKEeHUA MeTaslioB.

XUMHUeCKre CBOMCTBA Ba)KHEWIIIMX MeTas/uiIOB (HAaTpuUM, Kaaud, KasbL[WH,
MarHui, aJlfOMUHUMN, LIUHK, XpPOM, »Kejie30, Me/lb) U UX COeIMHeHUHN.

Ob1ue cnocobbl mosyueHusi MeTannoB. [IpumeHeHUe MeTa/iIOB B OBITY U
TeXHUKe.

OKCIepuMeHTa/IbHble MEeTOZbl M3y4YeHHs BelleCTB W MX [peBpallleHU:
n3ydeHre KOJJIeKIUU «MeTanabl U CIlaBbl», 00pa3ljoB HEMETa/l/ioB, pellieHue
9KCIIepUMeHTabHBIX 3a/lau, HaOmoZieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBITOB (B3aMMOENCTBUE TUPOKCH/IA a/FOMUHHUS C pacTBOpaMH
KUCJIOT U 1je/Ioueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI METaJ/IOB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeaKIMM BeIeCTB,
pacuéTel Macchl (06bEMa, KOJTMUECTBA BeIleCTBa) MPOAYKTOB peakiid, eC/T O/IHO
Y3 BeleCTB UMeeT NPUMEeCH.

XuUMUS U )KH3Hb

Posib xumuM B obecrieueHHH 3KOJIOTUUECKOM, SHEPreTHUeCcKod W THIIeBOMH
6e301acHOCTH, PA3BUTHM MeWIMHBLL. [IOHSATHE O HAy4YHBIX MeTOAaX TO3HAHUS
BelLleCTB MU XUMUYECKUX PeaKLvH.

[IpeactaBneHuss 00 OOMMX HAyuHbIX TIPUHI[UMIIAX  TTPOMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIMX BellleCTB.

UesoBeK B MHUpe BeIeCTB M MaTepUasiOB: BaKHEMIIMe CTPOUTeJIbHbIE
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJIO, KepaMHKa,
MaTepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHws.

XvMHUSI U 3[0POBbe UeJIOBEKAa: MpaBW/ia HCMOJb30BaHUSA JI€KAPCTBEHHBIX
TiperiapaToB, TpaBuia 0e30MacHOr0 MCI0/Ib30BaHMsl TperapaToB ObITOBON XUMUU
B [TOBCEIHEBHOM JKW3HMU.

MexripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXXTpeJMETHBIX  CBsi3ell  TpU  W3yyeHUH oOmer u
HeopraHnuveckor xuMuu B 11 Kjlacce OCyLeCTBJIIeTCSl Uepe3 KCIOJIb30BaHHe KakK
OOII[UX eCTeCTBeHHO-HAYUYHBIX TOHSATUM, TaK W TIOHSATUH, SB/SIOIUXCS
CHUCTEeMHBIMHU /11 OT/e/IbHBIX MMPeIMETOB eCTeCTBEHHO-HAYUHOI O LIUK/Ia.

OOb1iue ecTeCcTBeHHO-HayuHbIe MOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/IeJIMPOBaHUe, U3MepeHUe, sIBJIeHNe.



dusrKa: MaTepusi, SHepPrus, Macca, aToM, 3JIeKTPOH, IMPOTOH, HEWTPOH, MOH,
M30TOM, Pa/IMOaKTUBHOCTb, MOJIEKYJ/Ia, SHEPreTUUECKU YPOBeHb, BEIeCTBO, TeJo,
00BbEM, arperaTHOe COCTOsSIHUE BelllecTBa, (hU3nMUecKre BeJIMUMHBI U eJUHUIbI UX
V3MepeHusi, CKOPOCTb.

Buosiorus: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- U
MUKpPO3/IeMeHThbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, TIOJIe3HbIe UCKOIaeMble, TOTIMBO,
pecypchl.

TexHoorusl: XUMUUecKasi TPOMBIILIJIEHHOCTb, MeTa/Typrusi, ipou3BOACTBO
CTPOUTE/bHBIX MaTepUasioB, CeJbCKOXO3IUCTBEHHOE TMPOU3BO/CTBO, MHILeBas
TIPOMBIIILJIEHHOCTb,  (hapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETHUYeCKUX MpernapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHMSA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolUMHUCS TIpOrpaMM  cpefiHero o0imiero o6Opa3oBaHus —(JTMUHOCTHBIM,
MeTarnpeJMeTHbIM W NpeAMeTHbIM). HayuHO-MeToguuecKou OCHOBOU /ISt
pa3pabOTKKU TUIaHMPYEeMbIX pe3y/JbTaTOB OCBOEHHsI MPOrpaMM CpefHero oOiero
oOpa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TTO/IXO/,.

B cooTBeTCTBUM C CUCTEMHO-AesiTe/TlbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
ob11iero obpa3oBaHuUs BbIle/IeHbI C/eAYIOIIe COCTaB/IsIoIHe:

OCO3HaHHEe OO0YyYaroIUMHMCS POCCUMCKON TpakJaHCKOH WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/le/IeHUI0;

Ha/JlMuMe MOTUBALMU K 00yUeHHIo;

LieJieHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXX/JeHul JMYHOCTH Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEN U NCTOPUUECKUX TPaUIHi 6a30BOM HAYKU XUMHM;

TOTOBHOCTb U CIOCOOHOCTb 0OY4Yarol[uXcsi PYKOBO/JCTBOBAThCSI B CBOEM
JesiTeNTbHOCTU 1|€HHOCTHO-CMBIC/IOBBIMHA YCTAaHOBKaMH, TPUCYIIUMU LIeJIOCTHOU
CUCTeMe XMMUUeCKOro o0pa3oBaHus;

Ha/In4re TIPaBOCO3HAHUS YKOJIOTUUYECKON KYJIbTYPbl U CTIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUThH >KU3HEHHbIEe T1/IaHbI.

JINYHOCTHBIE pe3y/ibTaThbl OCBOEHUSI TIpeMeTa «XHMHs» AOCTUraloTCS B
eIUHCTBe y4yeOHOW U BOCTUTaTeNbHOW [IeSITeIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMH, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
1 WjeajaMd POCCHUHCKOTO TPaKIAHCKOTO OOIecTBa, NMPUHATHIMH B 00IIeCTBe
HOpMaMW ¥  TIpaBWIaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMHM  TIpPOL[eccam
CaMOTIO3HAHUSI, CaMOpAa3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMUHOCTH
00yUaroIuXCsl.

JIMYHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T03HABAaTeJbHOM M MPAKTUUECKOW [1esATeTbHOCTU
o0yuaroluxcs Mo peany3aldy TMPUHATHIX B 00IlecTBe LeHHOCTel, B TOM UHC/ie B
YacTu:

1) rpakIaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIIIMMHUCS CBOMX KOHCTUTYI[MOHHBIX TpaB 1 00si3aHHOCTeH,
yBa)KeHUSI K 3aKOHY U IPaBOIIOPSIIKY;

Tpe/iCTaB/ieHUsT O COLMaJbHBIX HOpPMaxX MW TIPaBU/IaX MEXIUUHOCTHBIX
OTHOIIIEHUH B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBODUECKOW [JesiTe/IbHOCTH TIPU CO3/laHuU
yueOHBIX MPOEKTOB, pellleHWH y4eOHBIX W T0O3HaBaTebHBIX 3a/lay, BHITIOJHEHUU
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh W TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPYU aHa/Iu3e pa3/TMUYHbIX BUJJOB YueOHOM /lesTeTbHOCTH;

2) IaTPMOTHYECKOTO BOCIIMTAHMA:

I[EHHOCTHOT'O OTHOIIIEHUs] K MCTOPMYECKOMY U HAyYHOMY Hac/ieJuio
OTeueCTBeHHOHN XMW,

YBa)KeHHsI K TIpOllecCy TBOpYECTBAa B 00/aCTH TeOpUM M TIPAKTUUECKOTO
TIpUMEeHEeHHsI XMMUH, OCO3HaHWs TOTO, UTO JOCTW)KEeHHsI HayKd eCTb pe3y/bTaT
JUIATeNbHBIX ~ HaO/MOMeHNH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX — TIOHCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX U TTPAKTHKOB,

WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TOMyYeHUU U TIOC/eAYIOIIEM
aHa/iM3e UH(OPMAILMK O Tepe/ioBbIX OCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPAaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBATh CUTYAl[MH, CBsA3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHUMATh OCO3HAHHBIE peIlleHHs], OPUEHTHPYSICh Ha MOpaTbHO-HPAaBCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TTOCTYIIKM CBOUX TOBApPUIIEH C
MO3UIIMM HPABCTBEHHBIX M TPAaBOBBIX HOPM U OCO3HAHWE TIOC/IeACTBUM 3TUX
TIOCTYTIKOB,

4) popMHUpOBaHHUA KY/JILTYPbI 3/[0POBbSI:

MOHWUMAaHHUSI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeoOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBeHHOMY (H3UUecKoMy U
TICUXUYEeCKOMY 3/10DPOBbIO;

cobmozienrss TipaBui Ge3omacHoro obpaineHHsi C BelljeCTBaMH B ObITY,
TOBCEeJHeBHOM >KHU3HU U B TPYI0BOM JeSATe/IbHOCTH;

MOHWMAaHHWs 1[eHHOCTH TIpaBWI WHAWBUJYAJbHOTO U  KOJUIEKTHUBHOTO
6e30macHOr0 MOBe/IeHUsI B CUTYAl[MsX, YTPOKAIOIHX 3/J0POBBIO U JKU3HM JIIOIel;

OCO3HAHUS TIOC/Te/ICTBUM W HENPHUSATHS BPEJHBIX MPHBbIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHS]);

5) TPyAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie10BaTeIbCKOM
JesITe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAAX
JesiTe/IbHOCTY;

YCTAHOBKM Ha AaKTHUBHOe YydyacThe B pellleHWM TPaKTUUeCcKUx 3ajau
coLMa/IbHOM HaTlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTepeca K MPaKTUUeCKOMY M3y4eHUI0 Mpodeccuii pa3IMuHOTo pojia, B TOM
YKcsie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHWM T10 XUMUU;

YBa)KeHUsI K TPYAY, JIOSIM TPY/ia M pe3y/ibTaTaM TPYI0BOU [1esTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUIYaJbHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccur W peanu3anui COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTe 0011eCTBa;

6) 53K0/10rMYeCcKoro BOCIIUTAHUS:

9KO0JIOTUYEeCKH 1lesieco00pa3HOr0 OTHOIeHUs K TPUPOJe, KaK HCTOUHHUKY
CYIL[eCTBOBAHUSI )KU3HU Ha 3eMie;

MOHMMaHUs TJI00aTbHOTO XapakTepa SKOJIOTHYeCKHX Tpo0JieM, BIIHSHUS
5KOHOMHYECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUS HeOOXOAWMOCTU WCIIONB30BaHUS JOCTIDKEHUM XUMUW /IS
pelilieHus1 BOIPOCOB PALIMOHAIbLHOTO TIPUPO/IOTIOThb30BaHMS;

aKTUBHOTO HETpUATUS [eWCTBUM, NPUHOCSIIMX Bpell OKpY»Karolen
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3UPOBaTh HeOJ/arorpUsSTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHM U TTPeIoTBPalljaTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTMUECKOT0 MbIIIIeHHS], SKOJIOTMUeCKOl Ky/IbTYpBHl,
OTIbITA JlesITe TbHOCTH 9K0JIOTUUECKOU HaTpaBJ/IEHHOCTH, yMeHUS
PYKOBO/ZICTBOBaTbCSI UMW B T103HaBaTeTbHOW, KOMMYHHUKATHBHOM W COI[MA/IbHOM
MpaKTHKe, CMOCOOHOCTM ¥ yMEeHHUSI aKTMBHO TPOTUBOCTOSITH HZE0JIOTHU
xemodobuu;

7) EHHOCTH HAYYHOr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33pEHHs], COOTBETCTBYIOLLEITO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IIIeCTBEHHOM MPaKTHUKM;

MOHUMaHHWs CreluUKY XUMHUM KakK HayKd, OCO3HaHUsI e& pOoIu B
(opMUpPOBaHMY paIfMOHAIBHOIO HAYYHOT'O MBIILJIEHHUS, CO3/IaHHUU I1[eJI0OCTHOTO
npe/icTaB/eHust 00 OKpYy»KarolleM MUupe Kak O eJUHCTBe TMPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM W pellleHuH TpobsieM CcoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUIM3AIUM: B €€ TyMaHUCTUUYECKOM HarpaBIeHHOCTH W Ba)KHOH pOMM B
CO37IaHWM HOBOI 0a3bl MaTepHaIbHOUW KY/IbTYPhI, PEIIeHUH I100anbHBIX po0ieM
YCTOWUMBOTO Pa3BUTHS Ue/IOBEYEeCTBA — ChIPbEBOM, SHEPreTUUeCKOHW, MUI[eBOU U
9KOJIOTMUeCcKOr 06e30MacHOCTH, B Pa3BUTHUH MeUIIMHbI, 0bOecrieueHur YCIOBUM
YCHEIIHOTO Tpy/Jla W JKOJOrMYecKd KOM(OPTHOM >KU3HM KaXK[Oro ujeHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUs CYIIHOCTU MeTO/I0B
T03HAHMS, WCI0/Ib3YeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOb30BaTh



ToJTyuyaeMble 3HaHUS [Jis aHa/li3a U 0ObSICHEeHUs SIBJIEHUM OKPY’KaroIlero Myupa u
TIPOUCXOASIIMX B HEM M3MeHeHUH, yMeHus fiesiaTb 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U WMEIOIUXCS [JaHHBIX C 1[e/Ibl0 TIOJyYeHUs
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNHbHO HCII0J/Ib30BaTh XWUMHUYECKWe 3HaHWS /IS
peliieHUs1 Ipo6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

MHTepeca K TT03HaHUIO U UCCTIe/I0oBaTe/IbCKOM esiTe/TbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HemlpephiBHOMY  0Opa3oBaHHWIO U
camMoobpa30oBaHWIO, K AaKTMBHOMY IIOJIyU€HWIO HOBBIX 3HaHWW 110 XWMUW B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTsIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOM
JesITe/IbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbHI

MeTtarnpeMeTHbIe pe3y/bTaThl OCBOEHUsI yueOHOro rpeamera «XUMHS» Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHMsI BKIFOUAIOT:

3HauMMble a9 (OPMHpPOBAHMS  MHMPOBO33pEHMS  00yUaroIIMXCS
MeX/IUCLUTIIMHAPHbIe (MeXXTIpeJiMeTHbIe) oOIleHayuHble MOHSITHS, OTpakarolue
1[e/IOCTHOCTh HAayuYHOM KapTHHbI MHpa U CHelU(PHKYy MeTO[0B I[03HaHM,
HCIIO/Tb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIeCTBO, JHEpTrus, sIBJIeHHe,
pOLIeCC, CKCTeMa, HayuHblid (DaKT, IPUHLMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCC/ieloBaHKe, HAO/II0IeHHe, U3MePeHe, SKCIIEPUMEHT U IPYTHe);

YHUBepCajibHble yueOHble [eicTBUs (I03HaBaTe/bHbIe, KOMMYHHUKATHBHbIE,

PEeryJiATUBHEIE), obecmieurBaroIIie dbopMrpoBaHue GbyHKI[MOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOW KOMIIETEHI[UU 00YJaroluXCs;
CTIOCOOHOCTD oOyyJarormxcs WCTI0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTITMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHHS U YHUBepCa/ibHble yueOHbIe
[IeMCTBUS B MMO3HABATEIbHOU U COLIMA/IbHOU MPAKTHKe.

MerTanipeiMeTHble pe3y/bTaTbl OTpaXkalOT OBJIaZleHUe YHUBepCaIbHbIMU
y4eOHbBIMHM  TO3HaBaTeIbHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnapenue YHHBepCaTbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeUCTBUAMU:

1) 6a30oBbIe JIOTHYECKHE e CTBUS:

camMoCTOSITe/IbHO ~ (DOpMy/MpOBaTh W aKTyaJM3UpoOBaTh  Mpobiemy,
BCeCTOPOHHEe eé pacCMaTpUBaTh;

ornpefensTh Leau [JesiTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHbIMU LIeJISIMU;

WCTIO/Tb30BaTh MPU OCBOEHUM 3HAHWU TMPHUEMBI JIOTUUECKOTO MbIILIEHUS —
BbIJIE/ISITh XapaKTepHble TMPU3HAKU TOHATUM U yCTaHaB/IWBaTb WX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS AJisi 00BsICHEHUS OT/IeNTbHBIX (DaKTOB U
SIBJICHUU,

BbLIOMpaTb OCHOBAaHHS U KpUTepUU [ KjacCH(UKaliyd BelecTB U
XUMUYECKUX peaki[ui;

yCTaHAB/IMBaTh TPUUMHHO-C/Ie/ICTBEHHbIE CBSI3W MEXAY U3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IOTWM), BbISB/ATH 3aKOHOMEPHOCTHM M TIPOTHMBOPEUMsi B pacCMaTpHUBaeMbIX
ABJIEHUSTX, (HOPMYTMPOBATh BHIBOZIBI U 3aK/TFOUEHNS;

MIPUMEHSTDh B Tpoliecce T03HAHUSI, UCI0J/Ib3yeMble B XUMUU CUMBOJINUECKHEe
(3HaKOBbIE) MO/Ie/TH, TPeoOpa30BbIBaTh MO/Ie/TbHbIE MPe/CTaBAeHUs — XUMUUeCKUU
3HaK (CUMBOJI) 2JieMeHTa, Xumudeckass Gopmysa, ypaBHeHUWE XUMUUECKOU
peakiuy — TIPU pellleHNH yueOHBIX T03HaBaTe/JbHbIX W TIPAKTHUUECKUX 3a/ay,
TIPUMEHSTb Ha3BaHHbIe MOJie/TbHbIe TIPeJCTaB/IeHHs [Jis BbISIBJIeHUsI XapaKTepPHbIX
TIPU3HAKOB U3yuaeMbIX BEIleCTB U XUMUUECKUX PeaKI[yi.

2) 0a3oBbIe UCC/IE0BATEILCKHE IeHiCTBHUSA:

B/Ia/IeTb OCHOBAaMHM METO/IOB HAay4YHOTO TO3HaHHWs BEIeCTB M XUMHUECKHUX
peakLuu;

dbopMyiMpoBaTh Lie/ U 3a/lauM UCC/IeIOBaHusl, UCTI0Ib30BaTh MOCTaB/IeHHbIE
W CaMOCTOsITeNTbHO C(hOPMY/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HAHUS W OCHOBBI Jijiss (hOPMUPOBAHUS THIIOTE3bI 110 MPOBEpPKe TMPaBUIbLHOCTH
BBbICKa3bIBaeMbIX CY)K/IEeHHH;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBe/IeHUs
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/M0/aTh 3a X0/[0M
TpoIjecca, CaMOCTOSITeIbHO TIPOTHO3WMPOBATh €ro pe3y/bTaT, (HOpPMYIMpPOBaTh
0000111eHUs ¥ BBIBOZIbI OTHOCUTEJ/ILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/ie/I0BaHus,
COCTaB/IATh 000CHOBAHHBIN OTUET O MPO/ie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0oBaTeIbCKOM W MPOEKTHOU
JesiTe/IbHOCTU, TIPOSIBJISAITE CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
TOUCKY METO/IOB pellleHUs] TMpPaKTAYeCKuX 3a/layu, MPUMEeHeHWI0 Ppa3/InyHbIX
METO/IOB TT03HAHUSI.

3) pabora c uadopmaruei:

OPHMEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHWKAx WHGopMaluu (Hay4dHo-
TIOTy/IsIpHasl JiUTepaTypa XWUMHUUeCKOTO COJ/lep>KaHus, CIIpaBOuYHble Mocobus,
pecypcel VIHTepHeTa), aHa/IM3MpOBaTh MH(GOPMALIMIO Pa3/IMYHbIX BUJOB U (HOPM
TIpe/iCTaBJ/IeHus], KPUTHUYECKU OlLleHUBaTh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUNBOCTH;



dbopMyMpoBaTh 3anpocChkl ¥ MPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
orbope wHbOpMaMK, HeoOXoAUMOW [/ BBITOMHEHWS ydeOHBIX —3ajau
orpe/ie/IeHHOr'O TUIIA;

nprobpeTaTh OMbBIT HCIOJIB30BaHUS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  OMNTUMaibHyl0  (OpMy  TpeZCTaB/ieHus
nHbopMarLuu (cxembl, rpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUe);

WCTIO/b30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcTBa TIipu pabore c
XUMUYeCcKor uHdopMalueil: TIPUMEHSITb MeXXIipeiMeTHble (du3uueckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJIsiJHOCTH.

OBnajieHNie yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU e CTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le AUajora u/uim
JUCKYCCUM,  BbICKa3biBaTh  ujed, (GOpMy/JMpoBaTb CBOU  TpeAJIOKeHHs
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1auy;

BBICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I103HABaTe/IbHOW [lesTe/IbHOCTH,
M0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEePCTHHMKAMM MPU BbITIOJIHEHUU
XUMHUUECKOT0 3KCIeprMeHTa, TTPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pean3aluyd yueOHOTo MpoeKTa U (JOpMyIUPOBaTh BHIBOZbI
M0 pe3yJ/ibTaTaM TIPOBEEHHbIX WCCAe[0BAaHUM TyTEM COTJIaCOBaHUSI MO3ULMN B
xo/ie 06CyKaeHus1 1 00MeHa MHEHUSIMH.

OBJlaieHHe YHUBepPCa/IbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITe/IbHO TIJIAHUPOBAaThb M OCYLLECTBJISATb CBOKO I[103HABATE/IbHYIO
JesiTeNIbHOCTb, OMpefe/isis eé 1jelM U 3afaud, KOHTPOJMPOBAaThb U IO Mepe
He0OXOMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  a/lfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUM y4eOHBbIX M MCC/e[oBaTebCKUX 3afiau, BbIOMpaTh HauboJiee
3¢ dexTUBHbIM Cr1OCO0 WX pellleHWs C yYETOM TOJyueHWs] HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeaklIvsX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [iesiTe/TbHOCTU Ha OCHOBE CaMoOaHasiv3a
Y CAMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/ibTaThl OCBOeHMsi Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

c(hOpMUPOBAaHHOCTb  TIpe/ICTaB/€HUM O XUMHUUECKOM  COCTaBJstOlen
eCTeCTBeHHO-HAayYHOW KapTUHbI MHpa, pOJM XHMWUU B TI0O3HAHWUU SIBJIEHUM



npupoAbl, B (OPMHUPOBAaHUM MBIIUIEHUSI W KYJIbTYpPbl JIMYHOCTH, €@
($YHKLIMOHAILHOM TPAMOTHOCTU, HEOOXOIMMOM /IJ1s1 pellleHus IPaKTHYeCKUX 3a/iay
M 9KOJIOTMuecKr 000CHOBAHHOTO OTHOILIEHUs] K CBOEMY 3[J0POBbHO U TIPUPO/IHOM
cpeze;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIO/IArarolie MOHATUSA (XMMUYECKWM 3/1eMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJIeKy/ia, BaJleHTHOCTb, 3/IeEKTPOOTPHULAaTe/IbHOCTb, XUMUUeCKast
CBS3b, CTPYKTypHas (hopmyJsia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJIIpHbI 00BEM, YI/IepOAHbIM cKeneT, (YHKIMOHa/JbHasi TPYa,
paJiviKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUU Psifi, TOMOJIOTH, YT/€BOJOPO/bI,
KUCJIOPOJ, U a30Tcojep)Kalllie COeJVHEeHUs, MOHOMeEp, MOJMMep, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUS
opraHnueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHeHUsI MacChl BeLECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKHUW $3bIK XWMWW; MHUPOBO33pEHUECKHe 3HaHMS,
JieXallde B OCHOBE TIOHMMAaHMUSl TPUUYMHHOCTM M CUCTEMHOCTH XWMHYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHEe CBeJeHUsI O CBOMCTBax, COCTaBe, IIOyYE€HUU U
6e30macHOM UCIMO/b30BAaHUM Ba)KHEMIIIMX OpPraHUYecKUX BelLecTB B OBITY U
NPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OpMUPOBAHHOCTb YMEHWW BBISIBJIAITh XapaKTepHbIE TPU3HAKW TMOHATHM,
yCTaHaB/IMBaTb UX B3aUMOCB$I3b, HUCIIO/b30BaTh COOTBETCTBYIOLIME TOHATUS TIPU
OTKCaHUM COCTaBa, CTPOEHUs Y NpeBpallleH’id OpraHuueCcKux CoeJMHeHU;

Cc()OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUUYECKYI0 CUMBOJIMKY [J/Is1
COCTaBJIEHUSI MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALEHHOM)
(GopMyn1 OpraHMYeCKMX BelleCTB UM ypaBHEHUMM XWUMHUYECKHMX peakLui,
W3roTaB/IMBaTh MOJEeIU MOJeKYyJl OpPraHUuecKUx BeIecTB [/Isl WIIKCTpaLlyy UX
XUMHUUECKOI'0 M POCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTb YMEHWM YCTaHaB/IMBaThb MPHUHAJJIEXXHOCTb W3yUeHHBIX
OpraHMYeCcKuX BeIecTB MO WX COCTaBy W CTPOEHUIO K OIpe/e/léHHOMY
K/IacCy/Tpynme coejvHeHui (Yr/1eBOJOpO/bl, KUCIOPOJ, U a30TCOoJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIDHblE COeJIMHeHMs), [aBaTb WM Ha3BaHUS I10
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke NpPUBOAUTH TPUBHUA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKUX BelecTB (3TWIeH, MpOMNWIeH, aleTH/IeH,
STUJIEHTJIMKOJIb, TJULEpHH, (QeHon, ¢opManbaerusi, aleTaableru/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIEMHOBAsi KUC/I0Ta, CTeapUHOBast KMCJ/IOTa, [JIF0K03a,
(dbpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TUL1H);

Cc(OpMUPOBAHHOCTb YMEHMs OIpeZeNsaTb BHUAbl XWUMHUUECKOW CBSI3U B
OpraHUYecKuX COoe/IMHeHUsIX (OlMHapHbIe U KPaTHBIE);



chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSITb TIOJIOKEHUsSI TEeOPUU CTPOEHUs
opraHnueckux BeijectB A. M. ByTtnepoBa /st 00bsiCHeHHsT 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

c(hOpMUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHUe,
du3nueckue U XUMHUYECKWe CBOWCTBA THUIIMYHBIX TMpe/ICTaBUTe/iel pa3/IMUHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, TPOIW/EH, aleTH/IeH,
OyragueH-1,3, MetunOyrtagueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, STUEHTJIUKOJb,
TJIULIEpUH, (PeHOJ, alleTa/b/lery/l, MypaBbHMHAsE U YKCYCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 11e/1/1F0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHEeTUUeCKYHO
CBSI3b MEXXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUUYECKUX peakLUild C
HCII0/Ib30BaHHWEM CTPYKTYPHBIX (hOpMY.I;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Yrojb), CIOCOObBI UX TepepaboTKu M
MpakTUUeCcKoe MprMeHeHHe MPOyKTOB repepaboTKy;

chOpMUPOBAaHHOCTh YMEHUM TIPOBOAUTH BBIUYMCIAEHUS T10 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOAHOTO BeIeCcTBa WM TPOAYKTa
peakiuy TI0 HW3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
Bel[eCTB WU NPOAYKTOB PeaKLin);

chOpMUPOBAaHHOCTh YMEHUM BJaJileTh CUCTEMOW 3HaHMM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/b3yeMbIX B XMUMUU MPU W3YUeHUU BeIeCTB U
XUMUYECKUX sIBIeHUH (HabO/roieHre, n3MepeHte, SKCIIepUMEeHT, MO/Ie/TUPOBaHMeE),
WCII0J/Ib30BaTh CUCTEMHbIE XUMUYECKWe 3HaHWsSl [Ji TIPUHSTHS pelleHUd B
KOHKDETHBbIX JKM3HEHHBIX CUTYyal[UsiX, CBSI3aHHbIX C BeleCTBAaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTh YMeHU COO/MIOAATh TIpaBUIa MOb30BaHUS XUMUUECKOH
MOCY/IOM W JlabopaTOpHBIM O0OOpPYZIOBaHHEM, a TaKXKe IpaBWia oOpalreHus C
Bell[eCTBaMU B COOTBETCTBUU C WHCTPYKI[USMU T10 BBITIOJIHEHHIO J/1aD0paTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUIaHUPOBaTh U BBIMOJHATD XUMUUYECKUN
9KCIepUMEHT (TMpeBpalleHusl OpraHMYeCcKrX BelecTB MPU HarpeBaHuu, MoJlydeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KaueCTBeHHble peakIUM OpraHUuYecKuX
BeIIeCcTB, AeHarypalys Oe/lKOB MpY HarpeBaHWH, IBETHbIE peakiud OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHWKW Oe3omacHocT Tipy obpaieHuu C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHKEM, TMPeACTaB/sATb pe3y/abTaThbl
XUMHUYECKOT0 3KCrepuMeHTa B (opMe 3amuMcu ypaBHEHMM COOTBETCTBYHOIIMX
peakiiyii ¥ OpMyIMPOBATh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDUTHUYECKW aHaJM3UpOBaTh XUMHUUYECKYIO
vH(bOpMaLMIo, TIOJlyyaeMyH) M3 pa3HbIX MCTOYHUKOB (CpeACcTBa MacCCOBOU
vH(opMaiuu, VIHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOfaTh  TpaBWa  IKOJIOTHYECKH
1je/iecoo0pa3HoOro TIOBefleHHsI B OBITY W TPY/AOBOW [eSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled MPUPOJHOM CpeJibl, 0CO3HABATh
OMAaCHOCTb BO3[IEUCTBUSI HA >KMBbIe OPraHU3Mbl OMpele/IEHHbIX OpPraHUYeCKUX
BeII[eCTB, TMOHMMasi CMbIC/T TIoKa3aress I1/1K, MosicCHATH Ha HpuUMepax CIIoCcoObI
YMEHbIIIeHUs1 W TIpeJOTBPAIlleHUsI WX BPeJHOTO BO3JEUCTBHUS HAa OpraHW3M
YesI0BeKa;

JJisT 00yYaroIuxcsi C OrpaHUYEeHHBIMH BO3MOKHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METO/[aX II03HAHWS BeIleCTB U
XUMUUECKUX SIBJIEHUU;

/ST CHAembIX U CAaboBUJANIMX O00yYaroluXxcs: yMeHHe MCI0Jb30BaTh
pesibeyHO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa s 3aricy XUMUUECKUX

dbopmy.
11 KITACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHHS Kypca «OOijasi ¥ HeopraHuveckas
XUMUSI» OTPaXkaroT:

chOpMHUPOBAaHHOCTb  TIpeJCTaB/IeHUM: O XUMHUYECKOM COCTaB/sitoIei
eCTeCTBeHHO-HAYUHOM KapTUHbI MHWpA, POJMM XUMHUUW B TI03HAHWU SIBJIEHUU
Npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYpPbl JINYHOCTH, €€
GbyHKI[MOHABLHOM TPaMOTHOCTH, HEOOXOIUMOM [I/1s pellieHHs] MpaKTHUeCKUX 3a/au
¥ 9KOJIOTHUYeCKr 000CHOBAHHOTO OTHOIIIEHWS] K CBOEMY 3[J0POBBIO M TIPUPOIHOM
cpepe;

B/IaJleHe  CUCTeMOM  XUMHUYeCKMX  3HaHMM, KOTOpas  BKJ/IHOYaeT:
OCHOBOMOJIAraroiiue MOHATUS (XMMUUEeCKHUW 3J/IeMeHT, aToM, u30Tom, S-, p-, d-
3/IEKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIEKY/a, MOJb, MOJSPHBIM 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATEIbHOCTD, CTETNeHb OKUCJIEHUs, XUMUYeCcKasi CBSI3b
(KoBaJsieHTHasi, MOHHas1, MeTa/lJInuecKasi, BOJOPO/Has ), KpUCTasyinueckasl peléTka,
TUTMBl ~XUMWUYECKUX  peaklud, pacTBOP, 3JIEKTPOJUTBI, HE3JIeKTPOJIUTHI,
3JIeKTPOJIMTUYECKass JAUCCOLMALUsL, OKUC/IUTEeNb, BOCCTAHOBUTENb, CKOPOCTh
XMMUYECKOU peaklud, XUMHUUeCKOe paBHOBECHE); TeOpUHM M 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKOM JuCColMaliuM, Tepuoaudeckuii 3akoH 1. V. MeHjesneeBa,
3aKOH COXPaHEHHUsI MacChl BeIeCTB, 3aKOH COXPaHEHUs Y MpeBpallleHus] SHepruu
MpU XUMUYECKUX peaklusix), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH $I3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHWs, JieXXalllie B OCHOBe MOHUMAaHWS TPUYMHHOCTA M
CUCTeMHOCTU XHMMUUECKHX SIBJIeHUM, (PAaKTOIOrhueckue CBeJleHUs] O CBOWCTBAX,
cocTaBe, TI0/TydeHUH U 6e30MacHOM MCIOh30BaHUM BaXKHEUIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU JiessTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCTh YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TOHSTUM,
yCTaHaB/IMBaTb UX B3aUMOCB$3b, MCII0/b30BaTh COOTBETCTBYIOLME ITOHATHSA IIPU
OMKXCAHUMU HeOPraHWUUeCKUX BelleCTB U UX MpeBpalleHul;

Cc(OpMUPOBaHHOCTb YMEHUW WCII0/Ib30BaTh XWMUUECKYH) CHUMBOJIMKY IS
coctaBiieHuss ¢GOpMy/a  Bell[eCTB U  YpaBHEHUM XWMUUECKUX  peakiui,
cucteMatndeckyro HoMeHKNIaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUs OT/e/IbHbIX
HEOpraHWYeCKHX BeIlecTB (yrapHblM ras, YIVIEKMC/IbIM Ta3, aMMHakK, TralliéHas
V3BECTh, HeraléHasi U3BeCTb, IUTheBas CO/la, IIMPUT U [ipyrue);

chOpMUPOBAHHOCTh YMEHUI OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUS
XMMUUYECKUX 3JIEMEHTOB B COEJUHEHHAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs13U (KOBas/ieHTHasi, MOHHasl, MeTa/yInyecKasi, BOJOPO/Has) B COeJUHEHUSX, TUI
KPUCTa/UIMYeCKOM pelIeTKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIeKYJ/IsIpHas,
VIOHHAas1, MeTa/l/TM4YecKasi), Xapakrep Cpe/ibl B BOJHbBIX pacTBOpPaX HeOPraHUYeCKUX
CcoeIMHeHMH;

c(hOpMUPOBaHHOCTh yMEeHUM yCTaHaB/IUBaTh TIpUHA//1EXKHOCTh
HeOpraHuyeCcKWx BeLeCTB [0 UX COCTaBy K OIpeje/IéHHOMY KJacCy/rpymnre
CoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCH/IbI, COIH);

c(hOpMUPOBAaHHOCTb YMEHUW PACKPbIBaTh CMBIC/ MTEPUOJAYECKOro 3akoHa /1.
. MeHzesneeBa U [eMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTETbHYIO
Y TIPOrHOCTUUECKYIO0 (PYHKI[WY;

chOpMUPOBAHHOCTb YMEHWM XapaKTepu30BaTb 3J€KTPOHHOE CTPOeHHue
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckord CUCTEMBI
xuMHUueckux 3syemeHToB [I. V. MeHpgeneeBa, WCMHOJb3ysl MOHATHSA «S-, p-, d-
3JIeEKTPOHHbIE opbutanm», «3HepreTuyecKue YPOBHI», OOBSICHITB
3aKOHOMEPHOCTH W3MEHEeHUs] CBOUCTB XMMHUUYECKHX 3/IEMEHTOB U WX COeJWHEeHUM
10 nmepurojam u rpymmnam [leproguyeckon cuctTeMbl XUMUUECKHUX 31eMeHToB . U.
MeHjeneeBa;

chOpMHpPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb (OMUCHIBATh)  0OIIMe
XMMHAUYECKHMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB Ppa3/IMYHbIX  K/acCoB,
MO/ATBEPKJAaTh CyIlleCTBOBAaHME T'eHEeTUUeCKOW CBSI3U MEXAYy HeOopraHhyecKUMH
Bell[eCTBaMH C NTIOMOLLbI0 YPaBHEHU COOTBETCTBYIOLMX XUMUYECKUX PeaKLii;

chOpMUPOBAHHOCTh YMeHUsI KaacCU(UILMPOBaTh XWUMHUUECKUe peakiuu T0
pa3/MUHbIM MpU3HaKaM (YUC/y U COCTaBy pearvpyroliux BelecTB, TEeIOBOMY
3¢ deKkTy peakijuu, WU3MEHEHHUIO CTeleHel OKWC/IeHHs 3/1eMeHTOB, 00paTUMOCTU
peaklyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUW COCTaB/ISITh YpPaBHEHHUs DPeaklyi pa3IUuHbIX
TUIIOB, TO/IHbIE U COKpAIllEHHbIe ypaBHeHUs peaKliii HOHHOTO0 0OMeHa, yUuThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeakLiiv UAYT 40 KOHLIA;



chOpMUPOBAHHOCTh yMEHUM TIPOBOJUTh peaklUW, T[OATBepK/aroliye
KaueCTBEHHbIM COCTaB PAa3/IMYHbIX HEOpPraHWYeCKUX BeLeCTB, pacro3HaBaTh
OMBITHBIM MYTEM HOHBI, TIPUCYTCTBYIOLLME B BOJHBIX PAaCTBOPax HEOPraHUYeCKUX
BeLLeCTB;

chOpMUPOBAHHOCTL ~YMEHUM  pacKpbIBaThb CYIL[HOCTb  OKUC/IATETbHO-
BOCCTAHOBUTE/IbHBIX peaKldi MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasiaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTU XUMHUUECKOU
peakiMy OT pa3/IMuHbIX (PAKTOPOB; XapaKTep CMellleHUs] XMMUUeCKOr0 paBHOBECHSI
B 3aBMCHMMOCTH OT BHeIlIHero Bo3zencTBus (rpuHLun Jle [llartesnbe);

cOpMUPOBAaHHOCTb YMEHWK XapaKTepu30BaTb XHWMHUUECKHe TIPOLIeCChI,
JieKalllyie B OCHOBe TPOMBILIJIEHHOTO MOJIyYeHHUss CePHOM KWUCJIOThI, aMMUAaKa, a
Takke C(HOPMHUPOBAHHOCTb MpeACTaB/ieHHi 00 OOIMX HayUHBIX TPUHLIATIAX U
9K0JIOTHYECKUX MpobieMax XMMHUYeCKOTo IMPOU3BO/ICTBa;

c(OPMUPOBAHHOCTb yYMEHWM TMPOBOJUTH BBIYUC/IEHHS C WCIO/Ib30BaHUEM
TIOHSITUST «MaccoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BEMHBIX OTHOIIEHUN Ta30B
TIPU XUMHUYECKUX Peaki[UsiX, MacChl BelllecTBa WM 00bEMa ra3oB M0 U3BECTHOMY
KOJTMUeCTBY BeIleCTBa, Macce WU O0BEMY OJHOTO W3 yUaCTBYIOIIUX B Peakiuu
BeLL[eCTB, TeryioBoro 3¢¢ekra peakl[Md Ha OCHOBE 3aKOHOB COXPAaHEHWs! MacChl
BeLL[eCTB, NIpeBpallleHrs U COXPaHeHHWsl SHePruy;

cchopMHUPOBAaHHOCTh YMeHU COO/MIOAATh TIpaBUIa MOb30BAaHUS XUMUUECKOH
MOCY/IOM W JlabopaTOpHBIM O0OpYZIOBaHWEM, a TaKXKe ITpaBWia oOpalreHus C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abOpaTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM T[UIaHUPOBaTh U BBIMOJHATD XUMUUYECKUN
SKCIepuMeHT (pas/io’keHue TMepoKCHUAa BOAOPOAA B MPUCYTCTBUM KaTalau3aropa,
orpejiesieHWe Cpefbl pPacTBOPOB BEIeCTB C TOMOLIbID  YHUBEPCAIbHOIO
VH/IMKATopa, BIWSHUE Pa3/IMYHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU peakLuu,
peakiu HMOHHOTO oOMeHa, KaueCTBeHHbIe PeakIMM Ha CyabdaT-, KapboHaT- U
XJIOpU/-aHWOHBI, HA KaTMOH aMMOHWS, pellleHre 5KCIepUMEeHTa/bHbIX 3a/au I10
TeMaM «MeTaminbl» U «HemeTannbl») B COOTBETCTBUU C TpPaBWIaMU TeXHUKHU
6e3omacHOCTU TIpY 0OpallleHuH C BelljeCcTBaMU U j1abopaTOpHbIM 000py10BaHKEM,
Tpe/ICTaB/IATh pe3y/bTaTbl XWMHUUYECKOrO SKcrepumeHTa B (Gopme 3anucu
YPaBHEHUM COOTBETCTBYIOLIUX peakUUid M (OpMy/JUpPOBaTh BBIBOJAbI Ha OCHOBE
3TUX pPe3yJ/bTaToB;

Cc(OPMUPOBAHHOCTb yMEHUM KPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
vHboOpMalMio, TIoJlydyaeMyH) U3 pa3HbIX MCTOYHUKOB (CpeACcTBa MaCCOBOU
KOMMYHUKaLuu, IHTepHeT U IpyTUXx);



chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOfaTh  TpaBWa  IKOJIOTHYECKH
1je/iecoo0pa3HoOro TIOBefleHHsI B OBITY W TPY/AOBOW [eSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled MPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCThb BO3/I€MCTBUS HA >KUBbIE OPTaHU3MbI OTpe/ie/IEHHBIX Bell[eCTB, TOHUMas
cMmbIc/T Tokasaresisi TI[IK, MOSCHATH Ha IIpUMEpax CIOCOObI YMEHbBIIEHUS H
TpeJiOTBPAILeHUs UX BPeJHOI O BO3JEMCTBUS HA OPraHW3M YesI0BeKa;

J71s1 00y4JaroIuXxcss ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U C/IabOBUIAIMX 0Oyuaroluxcs: YMeHHe HCII0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 0Oo3HaueHMi JI. Bpaiisia Asis 3amucy XMMHUUYEeCKHUX

dbopmyi.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo yacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
Ne n/n Konrponbnsie | IIpakTnueckue
NpOrpamMMsl Bcero oOpa3oBaTe/bHBIE
paboTsI padoThI
pecypcsl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOU XUMHUH
[TpenmeT opranruyeckou xumuu. Teopust
1.1 CTPOEeHUs OPraHu4YeCcKuX CoeJuHeHuH A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 IIpenenbHble yriieBo40pOAbl — alKaHbl 2
99 HenpesienbHble yriieBoA0pO/bl: alKeHbI, 6 1
| a/KaIueHbl, aIKVHbI
2.3 Apomatuyeckue yrieBogopO/ibl 2
94 [TpuposHbIe UCTOUHHKHU YTJIEBOJOPO/OB U 3 1
' ux nepepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikaijue opranHiueckue CoeJuHeHUs
3.1 Crinptsl. deHon 3
3.9 Anbnernapl. KapboHOBBIE KMC/IOTHI. 7 1
' CoKHbIe 3(DUPHI
3.3 YTJ/1eBOIbI 3 2




Wtoro no pa3zpeny 13
Paspgen 4. A3oTcojepiKalnye OpraHudecKe coefuHeHUs!

4.1 AmuHbl. AMUHOKUC/IOTEL. Benku 3
Wtoro no paspeny 3
Pa3pen 5. BbicOKOMOJ/IeKy/IApHBIE COeAMHEHUSA

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no pasgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NMporpamMMsbI Bcero obpa3oBare/ibHbIE
pabdoThI paboTbI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue atoMoB. [Tepuonrueckuil 3aKOH
1.1 v [lepuognueckas cuctema XMUMUUeCKUX 3
snemeHTOB []. I. MeHpeneeBa
12 Crpoenue BerjecTBa. MHoroobpasue 4
' BEIL[eCTB
1.3 XuMHUYecKue peakliuu 6 1 1
Wtoro no paspeny 13
Pa3pgen 2. Heoprannueckass XuMmust
2.1 Mertasnbl 1
2.2 Hewmetasnbl 1 1
93 CBs13b HEOPraHUUECKUX U OPraHUYeCKUX 5
' BEIL[eCTB
Wroro nio pasgeny 17
Pa3pgen 3. Xumus U )XU3Hb
3.1 XUMUS Y )KU3Hb 4
Wtoro no paszemny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonuuecTBo uacoB J/IeKTPOHHbIEe
No Aara nudpoBbie
o Tema ypoka Beero KonTposbubie | IlpakTnueckue | H3yUYeHH 06pasoBaTeLHbIE
paboTsI padoThI A pecypen:
1 [IpesgMeT opraHAuYeCKON XUMUH, eé 1
BO3HMKHOBEHME, pa3BUTHe U 3HaUeHHe
Teopust CTpOeHHsI OpraHUYeCKUX
2 coenuHeHuii A. M. byTtnepoga, eé 1
OCHOBHBbI€ T0JIO’KEeHHUS
[TpeacraBnenyve o KnaccupuKaluu
3 opraHhueckux BelectB. HomeHkaTypa 1
(cucremaTnyeckasi) ¥ TpUBUAJIbHBIE
Ha3BaHUsl OPraHUYeCKHX BellleCcTB
4 AJIKaHBI: COCTaB U CTpPOeHue, 1
TOMOJIOTUYECKUH Psif
c MerTaH ¥ 3TaH — TpocTelIie 1
TIpe/|CTaBUTe/IN alKaHOB
6 AJKeHbI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTW/IeH Y IPONWIeH — MpOCTeule 1
TIpe/iCTaBUTe/IN alKeHOB
8 [MpakTrueckas pabota Ne 1. «ITomyuenue 1 1
3TU/IeHAa U U3yUYeHHUe ero CBOMCTB»
Ankapvensl. byraguen-1,3 u
9 MeTunOyTaguen-1,3. [TomyueHue 1

CUHTeTUUEeCKOr0 KayuyKa U Pe3UHBI




AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTPpO€EHUH,

10 rOMOJIOTUYeCKUM psif]. AlleTHUIeH —
TIPOCTeNIIINI TIpe/ICTaBUTe/ b a/IKWHOB

1 BbIunc/ieHust 0 ypaBHEHUIO XUMUUeCKOMH
peakiuu

1 Apenbl: 6eH3071 U TO/yos1. TOKCUYHOCTh
apeHoB

13 ['eHeTHYecKasi CBsI3b yT/IEBO/IOPO/IOB,
TIPUHA/J|JIeKaIUX K Pa3/IMuHbIM K/laccam
[Tpupo/iHbIe KUCTOUHKKHU YTJIEBOIOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIE HePTSIHbIE
rasbl, He()Th U TIPOAIYKTHI €€ repepaboTKu
[Tpupo/iHbIe UCTOUHKKHU YTJIEBOIOPOJOB:

15 TIPUPOJHBIN ra3 U MOnyTHbIe HePTSIHbIE
rasbl, He()Th U TIPOAYKTHI e€ repepaboTKu

16 KontponbHast paboTa o paszgeny
«YTeBOgOpOAbI»

17 [IpenenbHbIe OJHOATOMHbBIE CTTUPTHI:
MeTaHOJI U 3TaHoJI. Bosiopo/iHast CBSI3b

18 MHoroaTomMHbie CIIUPTHI: STUIEHTIMKOJIb U
TJIMLePUH

19 deHOM: CTpOeHHe MOJIEKYIbI, (PU3nUecKue
Y XMHYeCcKre CBOWMCTBa, IPUMeHeHre

20 Anbperuppl: hopManbaerus u
aleTajabjaerus. AleToH

71 OZHOOCHOBHBIe TIpe/ie/TbHbie KapOOHOBBIE

KHCJ/IOTBI: MyPaBbMHAA U YKCYCHasd




22

[TpakTuueckast pabota Ne 2. «CBoMCTBa
pacTBopa YKCYCHOW KUCIOThI»

23

CTeapI/IHOBaﬂ H 0/IeMHOBAA KHUCJ/IOThI, KdK
npeacTaBUTE/IM BBICILIUX Kap6OHOBBIX
KHUCJIOT

24

Mbl/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KUCJIOT, UX MOHOLL[ee TelCTBUe

25

CnoxxHble 3¢UpbI Kak POM3BO/IHbIE
KapOOHOBBIX KMC/IOT. ['U/IPON3 C/I0/KHBIX

3¢upoB

26

JKvipbl: ruipon3, MpyMeHeHue,
OvonornuecKkast pojib >KUPOB

27

YrneBogpl: COCTaB, KjaacCudUKarusi.
BakHeliive nipeicCTaBUTE/N: TIFOKO3a,
(dbpyKTO3a, caxapo3a

28

Kpaxmar u 1iesiroi03a Kak pupo/JHbIe
TIOJTUMEPbI

29

KonTtponsHast pabora 1o paszeny
«Kucnopogcozepxaliue opraHuyeckue
coevHeHusi»/ Bcepoccuiickast
npoBepouHasi paboTa

30

OO6masi XxapakKTeprCTHKa a30TCO/ieprKaliyx
OpraHuuecKux CoeJMHeHu /
Bcepoccwuiickasi mpoBepouHast paboTa

31

AMUHEBI: MEeTU/IaMUH U aHWUJIMH

32

AMMHOKHUCIOTHI Kak am¢oTepHbIe
opraHuyeckve coeIMHeHUs], UX
Oburonornueckoe 3HaueHue. [lenTue.




benku Kak MpuUpo/iHbIe
BBICOKOMOJIEKYJISIDHbIE COeIMHEeHUSI

OCHOBHBI€E TIOHSITUSI XUMUH

33 BbICOKOMOJIEKY/ISIPDHBIX COe/IMHEeHUI 1
OcHOBHbIE MeTO/IbI CUHTEe3a
34 BBICOKOMOJIEKY/ISIPHBIX COe/JMHEeHUM. 1
[TnacTmaccel, Kay4yKH, BOJIOKHa
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KonTpo/ibHbIe

Bcero
padoThI

ITpakTHyeckue
padoThI

Jara
HU3yUeHHU
2

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/IbHbIE

pecypchbl

XUMUUeCKUM 3/1eMeHT. ATOM. D/IeKTPOHHast
KOH(Uryparusi aToOMOB

[Tepuoanueckuii 3akoH U [lepuoanueckas
CUCTeMa XMMHUUeCKUX 3/emeHToB 1. U.
MeHpeneeBa, Ux CBSI3b C COBpeMEHHOU
Teopueu CTPOeHHsI aTOMOB

3aKOHOMEPHOCTU U3MeHeHUsI CBONCTB
XMMHUUYECKHUX 3JIEMEHTOB U UX COeIMHEeHUH 110
rpyImnaM ¥ rnepuojam. 3HaueHue
NepUOMUeCKOr0 3aKOHa U CUCTeMBI
XMMHUYeCcKux 31eMeHToB .M. MeHzeneesa B
pasBUTUM HayKU

Crtpoenue BelrjectBa. XuMuueckas CBs3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJ/IeHTHOM CBsi3U. BojopogHas cBsi3b

BaneHTHOCTb. D/IeKTPOOTPHULIATETLHOCT.
Crenienb okuceHus1. Berectea
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOEeHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VicTvHHBIE ¥ KOJUIOW/THBIE PaCTBOPBI.
MaccoBasi [10/1s1 Bell|eCTBa B PaCTBOpe




Knaccudukarysi 1 HoMeHK/IaTypa
HeopraHUuecKux coefiMHeHu. ['eHeTHUeCKast
CBsI3b HEOPraHUUeCKUX BellleCTB, pa3/TMYHbIX
KJIaCCOB

Knaccudukaiys XuMUueCKUx peakiiiii B
HEOpPraHUUYeCKOM U OpraHuuecKol XUMUU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
CcoXpaHeHUs1 U MpeBpallleHus] SHePruu Mpu
XUMUYECKUX peaKLUsixX

CkopocTb peakiyid. O6paTUMbIe peaKI|H.
XUMHYeCKOe paBHOBeCHe

10

[MTpakTrueckas pabota Ne 1. «BrusiHue
pa3/IMUHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLun»

11

OJeKTposMThuYeckas guccoruanys. [lonsatue
0 BoZlopoHOM Iokasarese (pH) pactsopa.
Peaxkiun noHHOTO 0OMeHa. ['maposu3
OpraHMYeCcKUX U HeOpraHu4eCcKux BelecTB

12

OKHCUTE/TEHO-BOCCTaHOBUTE TbHBIE
peakiyu. [Torsarue 06 snekrponrse
pacrn/iaBoB ¥ PaCTBOPOB COJIeit

13

KonTtposnrHast paboTa o pasgeny
«TeopeTrueckre 0CHOBbI XUMHUU»

14

MeTasibl, UX TI0/I0’KeHHe B [Tepuoanueckoi
CUCTeMe XMMHUUeCKUx 3emeHToB 1. U.
MeH/jesieeBa U 0COOEHHOCTH CTPOEHUsI
aToMoB. O6111e pu3rUeckrie CBONCTBA
MeTaJlJIoB




15

CninaBbl MeTasl/IOB. SJ'IEKTPOXI/IMI/I‘-IECKI/Iﬁ pan
Hal'IpH)KEHI/If/i MeTaJ/IJIOB

16

XUMHUYEeCKHe CBOMCTBA BAXKHEMIIINX
MeTa/IOB (HaTpui, Kajui, KaabLi1uii, MarHUu,
AJIFOMUHUN) ¥ UX COeUHEHUN

17

XrMHUUeCKre CBOMCTBA XpOMa, MeIU U UX
coeIMHEeHUM

18

XuMuyeckue CBOMCTBA LJUHKA, JKeje3a U UX
coeIMHEeHUM

19

[TpakTrueckasi pabota Ne 2. "PermieHue
9KCTIepUMeHTaTbHBIX 3a/iay 110 TeMe
«Metamnb»"

20

Hewmertasbl, UX 10/105KeHHe B
[Teproanueckoi cucTeMe XUMUUECKHUX
anmeMmenToB . . MeHzeneeBa u
0Cc00eHHOCTH CTPOEeHUsI aTOMOB

21

du3nueckue CBOMCTBa HEMeTaslJIoB.
Annotporusi HeMeTaslI0B (Ha puMepe
KUCJI0PO/ia, cepbl, hocdopa U yriepoa)

22

XYMUUeCKre CBOMCTBA T'aJIoreHOB, Cephbl U UX
coeIMHEeHUM

23

XuMHUecKue CBOMCTBa a30Ta, Gocdopa U ux
coeZIMHEeHUM

24

XuMuryeckue CBOMCTBA yrieposia, KpeMHHUS U
HX COeMHEHUM

25

[TpyMeHeHNe Ba)KHEMIIIMX HEMETA/VIOB U UX
coeIMHEeHUM

26

O600111eHMEe ¥ CUCTeMaTH3alHsl 3HaHUH 110




TeMe «HemeTasnnbl». BeiuucieHus 1o
yPaBHEHUSIM XUMUUYEeCKUX peaklyui 1
TePMOXUMUYECKUE PaCUEThI

[MTpakTrueckast pabota Ne 3. «Pererue

27 9KCIepUMeHTa/IbHbBIX 3a/iau 110 TeMe 1
"Hemerasibr"»

)8 KontposnbHast paboTa 1o TeMam «MeTasib» {
u «Hemerasib»

99 Heopranuueckuie 1 opraHiuecKre KUCIO0ThbI. 1
Heopranuueckuie 1 opraHiyeckrie OCHOBaHUSI
AmM@oTepHbie HeopraHu4yeckue u

30 opraHuueckve coeguHeHus. ['eHeTHueckas 1
CB$13b HEOPTaHUUeCKUX U OPraHnyecKuX
BeIIIeCTB
Posib xumuM B 0becrieueHUH K0JIOTUUeCKOH,

31 SHEepreTUUeCKOM M MUIIeBOW 6€301acHOCTH, 1
Pa3BUTUU Me/IULIMHBI
[MpeacraBnenust 06 061X HAYYHBIX

32 TIPUHLIUMAX MPOMBILLIEHHOT'O MOJTyYeHUst 1
Ba)KHEMILIMX BellleCTB

33 UYesioBek B MUpe BellecTB U MaTepuaioB 1

34 XUMUS U 3[,0pOBbLE YesloBeKa 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




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

10 K/TACC

Kop
IpoBepaAeMoro
pe3y/ibTara

IIpoBepsiemMble MIpefMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CPeJHEro 001 ero 00pa3oBaHusi

1

TeopeTnueckrie 0CHOBBI OPraHUYeCKO XUMUU

1.1

CdopmMUpOBaHHOCTh TpEJCTaB/IeHUN O XUMHUECKOW COCTaBJstOLIei
€CTeCTBeHHOHAayUYHOM KapTHHBI MWpa, pOJIM XWMHM B T[103HAHUH
sIBJIeHUW TIpUPO/ibl, B (OPMUPOBAHUM MBIIIEHUSI W KYJIBTYPBI
JTMYHOCTH, €€ (YHKUHUOHATBHOM TI'DaMOTHOCTH, HeOOXOAMMOM [jist
pellieHHsT TPAKTHUUeCKUX 3aad M JKOJOTMUeCKH 000CHOBAHHOTO

OTHOIIIEHUS K CBOEMY 37I0POBbIO U ITPUPOZHOM Cpejie

1.2

Bnasenve cucrtemMoli XUMWYECKMX 3HaHUM, KOTOpasi BKJIIOUaerT:
OCHOBOIIO/1AraroLie TIOHATHUSA (mMonekyna, BaJ/ICHTHOCTD,
3JIEKTPOOTPULIATE/IbHOCTD, CTelleHb OKWUC/IeHUs, XUMHUUecCKasl CBs3b,
MOJIb, MOJISIpHasi Macca, MOJSIpHbIA O00BEM, YTIepOJHbINA CKeJleT,
GbyHKUMOHaMbHAsg ~ rpynma,  pajukan,  HM30Mepusi,  U30Mephbl,
TOMOJIOTUUECKUM psJl, TOMOJIOTH, YIJIEBOJOPO/pbl, KHUCIOPOA- H
a30TCo/ieprKalljiie CoelUHeHNsl, OMOIOrMuYecKy AaKTHBHBIE BelljecTBa
(yrneBogipl, >KUpbl, OenKu), MOHOMep, TOJMMep, CTPYKTYPHOE 3BEeHO,
BBICOKOMOJIEKYJ/ISIDHbIE COe/IMHEHUs); TeOpMUM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpPOeHUsl opraHunyeckux Bewjects A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $3bIK XUMHH, (DaKTOJIOrHuecKue
CBeJleHMss O CBOMCTBaX, COCTaBe, IOlyuyeHUM U 6e30macHOM
VCTIO/Ib30BAHUM  Ba)KHEMIIMX HeOpraHWYeCKMX W OpraHu4ecKux

BeleCTB B 6bITy n HpaKTquCKOﬁ AedaTe/IbHOCTH Ye/I0OBEeKa

1.3

CchopMUpOBaHHOCTb yYMEHHI BbISB/IATH XapaKTepHble IPU3HAKU
MOHATUM,  yCTaHaBAMBaTb KX  B3aUMOCBSA3b,  HCII0/Ib30BaTh
COOTBETCTBYIOIIE€ TIOHATHS IIPU OIMCAHWUM COCTaBa, CTPOEHHUs U

TripeBpallieHui OpraHuuecKux coeuHeHuN

1.4

chOpMHPOBAaHHOCTh YMEHUM HCII0/Ib30BaTh XUMUUECKYH) CHUMBOJIUKY
JUIST  COCTaBJIEHUSI MOJIEKY/IIDHBIX W CTPYKTYPHBIX (pa3BEépHYTOH,
COKpallléHHOW) (OpMy/a OpraHMueCKUX BeleCcTB W ypaBHEHUM
XUMUUECKUX Peakivii, U3roTaB/lIMBaTh MOZE/IN MOJIeKY/ OPraHuyecKuX

BelleCTB AJ1d W/VIIOCTPpALMKW KMX XUMHWYECKOI'o W IIPOCTPAHCTBEHHOI'O




CTpOEHUA

1.5

ChopMHUPOBaHHOCTh ~ YMEHWH  yCTaHAB/IWBaTh  IPHHA/JIEXXHOCTD
M3yUeHHBIX OpraHUYeCKHX BeIIeCTB 10 WX COCTaBy U CTPOEHUI0 K
orpefieIéHHOMY  Kjaccy  (Tpyrie) coefuHeHUd  (YT/ieBOAOPO[bI,
KUCTIOPOZ, M a30TCOZeprKallie COeIMHEHUs], BBICOKOMOJIEKYJISPHbIE
coeliMHeHUs), JlaBaTb WM  Ha3BaHUS [0  CHUCTeMaTHUeCKOU

HomeHkiatype (IUPAC)

1.5

CdopMUpPOBaHHOCTb YMEHHsI OTpefesisiTb BUAbl XUMUUECKOW CBSI3U B

OpraHn4YeCKux CoeJUHEHUAX (O'E[I/IHaprIe n KpaTHbIE)

1.6

CchopMUpOBaHHOCTb ~ YMEHMsS] TIPUMEHSITb: TOJ0KEeHUSI  TeOpUU
CTpOeHUsi opraHuueckux BellecTB A.M. ByTsiepoBa fisi 00bsiCHEeHUS
3aBUCHMOCTH CBOWCTB BeIlleCTB OT MX COCTaBa M CTPOEHMs; 3aKOH

COXPaHeHHsI MacChl BeleCTB

Yr JIEBOAOPOABI. KI/Icnopo,qco,qepx(aLuHe n d30TCoJep Kaliye

OpraHrnyeckKuve CoearHeHNd. BLICOKOMOJ’I@KYJIHPHBIE coeqrHeHHsA

2.1

CdopMUpPOBaHHOCTb YMEHUIN TPUBOJUTH TpHBUAIbHbIE HAa3BaHUS
OT/ie/IbHBbIX OpPraHWYecKWxX BellecTB (3TW/eH, TMPOIIW/eH, aleTUseH,
3TU/IEHTJIMKO/b, T/WLepuH, deHosn, dopManbaerusi, aieTanberus,
MypaBbUHasg KWCJIOTa, YKCyCHasi KUC/IOTa, OJIEMHOBasi KHUCJIOTa,
CTeapyHOBasi KHUCJIOTa, IJIOKO3a, (DpyKTO3a, Kpaxmas, LieJIrII03a,

TJIULIVH)

2.2

CchopMUpPOBaHHOCTh yMEHHH XapaKTepW30BaThb COCTaB, CTPOEHHeE,
busrueckre M XUMHUYECKWe CBOWCTBA THITUUHBIX TIPE/ICTABUTE/IEH
Pa3/IMUHbIX K/IaCCOB OPraHWYeCKHUX BeIecTB (MeTaH, 3TaH, STHJIEH,
MpONWJIeH, arleTusieH, OyTtazueH-1,3, MetunOyrtazueH-1,3, GeH3o7,
METaHOJI, 3TAaHOJI, STU/IEHIJINKO/Ib, TJIMIIEpUH, (eHOsI, arjeTaabJeru/,
MypaBbHHAsE U YKCYCHasi KHCJIOThI, TJIFOKO3a, KpaxMas, I[eJI/TF0/I03a,

aMUHOYKCYCHasi KUC/IOTa)

2.3

CdopMHUpPOBaHHOCTh yMEHUSI WIIHOCTPUPOBAaTh T'eHEeTUUeCKYH CBSI3b
MeXAy  TUMUYHBIMU  TIpe/ICTaBUTE/SIMU  pa3/iMuHbIX  K/acCOB
OpraHUYeCKHX BeIleCTB YPaBHEHUSIMU COOTBETCTBYIOLUX XUMHUYECKUX

peakLyii C UCI0/Ib30BaHWeM CTPYKTYPHBIX (pOpMyI1

2.4

CdopmupoBaHHOCTb yMeHUst XapaKTepu30BaTh WCTOUHUKU
yT/IEBO/IOPOAHOTO ChIphsi (HedTh, MPUPO/IHBIN ra3, yroJb), CoCOObI UX

riepepabOTKU ¥ MTPAaKTHUUeCKOoe MPUMeHeHHe MTPOIyKTOB IepepadoTKH

XUMUS U KU3HB. PacuéTnl

3.1

CdhopMHUpPOBaHHOCTh YMEHUH B/IaJIeTh CUCTEMOM 3HAaHWN 00 OCHOBHBIX




MeTO/laX HayuHOT'O TM03HAaHUsI, UCTI0/Ib3yeMbIX B XUMUM MPH U3yUeHUH
BEIIeCTB U XUMHUECKUX SsIBJIEHWM (HaO/oJeHWe, W3MepeHue,
9KCITepUMEHT, MO/ie/TMpOBaHue), HCIIONb30BaTh CUCTeMHLIe
XUMUYEeCKWe 3HaHWsg [Jid TPUHSTUS pelleHud B KOHKPEeTHBIX

JKMU3HEHHBIX CUTYyallUAX, CBA3dHHBIX C BEIECTBAMU U UX MTPUMEHEHHNEM

3.2

CchopMUpOBaHHOCTh yMeHWH COO/0JaTh TIpaBU/Ia  T10JIb30BaHUS
XUMUYECKON TOCyZoH U J/1abopaTOpHbIM O0OPYZOBaHWUEM, a TaKXKe
npaBu/a obpailjeHus ¢ Bell[eCTBaM{ B COOTBETCTBUU C MHCTPYKIUSIMU

I10 BBIITOJTHEHHUIO J'Ia60paTOpHBIX XUMHWUYECKHX OIIbITOB

3.3

CdhopMUpPOBaHHOCTb YMEHU MIAHUPOBATh U BBIMOHATh XUMUYECKUH
SKCIIeprMeHT (TIpeBpalljeHusi OpraHNYeCKUX BellleCTB MPU HarpeBaHWH,
TIOJTyYeHre 3TH/IeHa U U3y4YeHHe ero CBOMCTB, KaueCTBEHHbIE PeaKLuH
OpraHWuecKHdX BeILeCTB, [eHaTypauus Oe/lKOB TIpH HarpeBaHUH,
L[BETHbIE peakyyd OeKOB) B COOTBETCTBMU C TPABUIAMH TEeXHUKH
Ge3omacHOCTH TIpU OOpalljeHX C BelljecTBaMU M J1abopaTOPHBIM
obopyJoBaHHEM; TIPEe/ICTaB/ISATh pe3yJIbTaThI XUMHYECKOTO
SKCriepyiMeHTa B ()OpMe 3alucyd YpaBHEHWM COOTBETCTBYHOLIMX

peakiuii ¥ (popMyIMpPOBaTh BbIBO/bI HA OCHOBE 3THX pe3y/IbTaToB

3.4

ChopmMUpOBaHHOCTb YMEHU TIPOBOAUTH BHIUMC/IEHUS 110 XUMUUECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMUYeCTBA UCXO/IHOTO BeIeCcTBa WU
MPOJYKTa pPeakivy 10 W3BeCTHLIM Macce, 00bEMY, KOTUUECTBY OZHOT'O

13 UCXO/HBIX BeIlleCTB WU MPO/yKTOB peaKLvK)

3.5

CdopMHUpOBaHHOCTh yMeHUM KPUTUUYECKU aHa/IM31UpOBaTh
XUMHUUECKYI0 WH(OpMaI|io, T0/ly4aeMyl0 U3 pa3HbIX KMCTOUYHHUKOB

(cpenctBa MaccoBoii nH(MOpMaLWu, ceTb VIHTepHeT U Ipyrue)

3.6

CcdopMupoBaHHOCTb yMeHUI CoO/I0aTh TpaBWIa 3SKOJIOTHYECKU
1je/1ecoo0pa3HOTO TOBe/leHUsT B OBITY W TPYAOBOM [/eSTebHOCTH B
Lle/IIX COXpaHeHWs] CBOero 3/I0POBbsI M OKpyJKatollleld TpUpPOAHOM
Cpezibl, OCO3HABaTh OMACHOCTh BO3/JEMCTBUS HA >KUBbIE OPTraHU3MbI
OTIpe/leIEHHBIX OPraHUYeCKUX BeIeCTB, MMOHMMAasi CMBIC/ TTOKa3aTesist
MK (mpemenbHO AOMYCTUMOW — KOHIIEHTpAlWM), TIOSICHATh —HA
TIpUMepax CII0COObl YMEHBILIEHUS] W TIPeJOTBPAL[eHUsT WX BPEIHOTO

BO3A€ﬁCTBHH Ha OpraHMW3M 4eJjiOBeKd

11 KJIACC

Kop,

IIpoBepsieMble NIpeAMeTHbIE pe3y /IbTaThl 0CBOEHHUA 0CHOBHOM




NPOBepPsIeMOro
pe3y/bTarTa

oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHero 001iero o0opa3oBaHus

1

TEOPETI/I‘-IECKI/IQ OCHOBBI XMW

1.1

Bragenne cuctemMoil XMMMUECKUX 3HaHWM, KOTOpas BKJIIOUAeT:
OCHOBOMOJIATAKOIIe  TOHATHSL  (XMMHAYECKWM  3JIeMEHT,  aTOM,
3/1eKTpOHHasi 000J104UKa aToMa, S-, p-, d-371eKTPOHHbIe OpOUTA/N aTOMOB,
WOH, MOJIeKy/a, BaJleHTHOCTb, 3JIeKTPOOTPULIATE/IbHOCTb, CTelleHb
OKHCJIEHUs], XWUMHYecKass CBsi3b, MOJIb, MOJISIpHasi Macca, MOJISIPHbIN
00BEM, KpHUCTa/TMUeCKasi PpeIIéTKa, TUTbl XUMHUECKUX peaki[ui
(OKHUC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIE, 3K30- W SHAOTEPMUYECKHe,
peaklui HMOHHOro OOMeHa), pPacTBOp, 3JIEKTPOJIMTHI, He3JeKTPOJIUTHI,
J/IeKTPOJIMTAYEeCKAas  AUCCOLMALsl, OKUC/IUTe/b, BOCCTAHOBUTEIb,
CKOPOCTb XMUMWUYECKOW peaklid, XMMHUYeCKOe paBHOBECHE); TeOpUr U
3aKOHbI (Teopusi 3/eKTPOIUTUUECKOM [uccolyauuy, [lepuoanueckuii
3akoH [1.M1. MeHzie/leeBa, 3aKOH COXPaHeHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH 513bIK XUMUH, (PaKTO/IOTUUECKHEe CBeZIeHUsI O CBOMCTBAX,
COCTaBe, TIOJydeHUHM U 0€30MacHOM WCIO/Ib30BaHUM  BaXKHEHIIINX
HeOpraHWUecKuX BelecTB B OBbITYy U MPaKTUYeCKOW JesTelbHOCTH

yejioBeKa

1.2

CchopMHUpPOBAaHHOCTb YMEHHH BBISIBAATH XapaKTepHble TPU3HAKU U
B3aMMOCBSI3b M3yYeHHbIX TOHATUM, TPUMEHSATb COOTBETCTBYHOL[ME
TOHATUSI TIPU OMMUCAHUM CTPOEHUsI U CBOMCTB HeOpraHWUeCKUX
BelIeCTB M WX TMpeBpallleHrl; BBISB/ISATH B3aWMOCBSI3b XUMUUECKHUX
3HaHUM C MOHATUSMU u Tripe/iCTaBIeHUSIMU IPyTUX

€CTeCTBEHHOHAayYHbIX IIpeJMeTOB

1.3

BriageHve OCHOBHBIMM MeTOJaMM HAay4yHOTO TI03HAaHUS BeleCTB U
XUMUYEeCKUX SIBJIeHWH (HaOsoJieHre, W3MepeHue, SKCIIepPUMEHT,

MO/ie/IMPOBaHKe)

1.4

CchopMUpPOBaHHOCTL YMEHHWI OIpefie/isiTh BaJeHTHOCTb U CTereHb
OKHC/IEHHSI XUMHUYEeCKUX 3/eMEHTOB B COeJUHEHUSIX pa3TMuHOro
cocTaBa, BWJ  XUMHYecKod cBsi3d  (KOBajieHTHas, UOHHas,
MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeJUHEHUSIX, TUIl KPUCTaA/I/TMUeCKOn
PelIfTKY KOHKPEeTHOrO BelljecTBa (aTOMHasi, MOJIeKYJ/IsipHasi, UOHHas,

MeTaJlJThuecKasi)

1.5

CchopMHUpPOBaHHOCTb YMEHHWH OTpefiesisiTh XapakTep Cpefibl B BOAHBIX

pacTBOpax HeOpraHWYeCKUX CoeIMHeHUN

1.6

CchopMUpPOBAaHHOCTL ~ yMeHUs  K/JIacCU(UIMPOBaTh  XUMHUYeCKUe

peakiMu M0 pa3/JMYHbIM NPU3HAKaM (YKUCIY U COCTaBy pearupyrommx




BeIlleCTB, TeIryioBOMYy 3(¢eKTy peaklyd, W3MeHeHHI0 CTereHei
OKWUCTEHUS] ~ 3/IeMEeHTOB,  00paTMMOCTM  peakLuH,  Y4acTHIO

KaTasr3aTopa)

1.7

ChopMHpPOBAaHHOCTb  YMEHMM  COCTaBJISAITb  ypaBHEHWS  peakLUu
pa3/UUHBIX TWIIOB, TIOJIHbIE W COKpAIléHHble ypaBHEHUs peakluil
MOHHOTO 0OMeHa, YUUTBIBast YC/IOBUSI, MIPH KOTOPBIX 3TU PeaKLUU UAYT

[I0 KOHIIa

1.8

Cc¢opMUpPOBaHHOCTb YMEHUM NPOBOJUTH peakliiH, MOZTBep)KJaroliye
KaueCTBEHHbIM COCTaB  pa3/lMUYHbIX HEOpPraHWUYeCKHWX  BellecTs,
pacro3HaBaTh OIBITHBIM IMyTEéM HOHBI, NPUCYTCTBYIOLME B BOZHBIX

paCTBOpdX HEOPraHUYECKHX BEIEeCTB

1.9

CchopMUpPOBaHHOCThL YMEHUM pacKphbiBaTh CYIIHOCTh OKUC/IATETbHO-
BOCCTaHOBUTE/TbHBIX peakiuii 1oCpeiCTBOM COCTaBJIEHUST

3/IEKTPOHHOTO 0OaslaHca 3TUX peakiui

1.10

CdhopMHUPOBaHHOCTE yMeHMH OOBSICHATH 3aBUCUMOCTH CKOPOCTHU

XUMHUUYECKON peakliy OT pa3/InuHbIX (PAaKTOPOB

1.11

ChopMHUPOBAaHHOCTb ~ YMEHHM  OOBSICHATH  XapakTep  CMeIeHUs
XUMHUUECKOTO paBHOBECHSI B 3aBUCUMOCTHM OT BHeEIIIHero BO3/eCTBUS

(mpuHumn Jle IlaTense)

OO6r111ast ¥ HeopraHUYecKasi XUMUST

2.1

CchopMUpOBaHHOCTL YMeHUM pacKpbiBaTh CMbICT [leproanueckoro
3aKOHa A.N. MenpesneeBa 51 JeMOHCTPUPOBATh ero

CUCTEMATU3UPYIOLYIO, OGLHCHHTeHbHy}O n MMPOrHOCTUUYECKYHO

byHKIM

2.2

CdopMHpOBaHHOCTh YMEHUIN XapaKTepHu30BaTh 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHYECKUX 3/ieMeHTOB 1-4 miepuozoB Ilepuoguueckoi
CHACTeMbl XUMHUUYeCKuUx 3jeMeHTOB [I.MI. MeHgeneeBa, WCHOJIb3YyS
TOHATUSL «S-, p-, d-37IEKTPOHHbIE OpPOUTA/IN», «IHEPreTUYeCKHe
YPOBHW»,  OOBSICHATH  3aKOHOMEDHOCTH  W3MEHEHUSI  CBOWCTB
XUMHUYECKUX 37IeMeHTOB U UX COeJMHEHWM M0 TepuofaM U rpynrnam

[Teproanueckol cucTeMbl XUMUUeCKUX 3/1eMeHToB [1.V1. MeHeneeBa

2.3

CdhopMHUpPOBAaHHOCTb YMEHHWM XapaKTepu30BaTb (OMHUCHIBaTh) 0OIHe
XUMHUUeCKUe CBOMCTBA HEOPTaHUUECKHX BeI[eCTB Pa3/TMUHBIX K/IaCcCOB,
MO/ITBEPK/IaTh  CYyIL[eCTBOBAHWE  TEHETUUECKOW  CBS3M  MEXIY
HEOpraHWueCKMMM  BellleCTBAMM  C  TIOMOILIbI0  ypaBHeHUM

COOTBETCTBYIOIUX XUMHWYECKUX peaKI_[I/Iﬁ

2.4

CCbOpMHpOBaHHOCTL YMeHI/Iﬁ YCTaHaB/IMBATb MPpUHAAJIEI)KHOCTD




HEOPraHWYeCKHX BeLIeCTB MO0 UX COCTaBy K OMNpeJeréHHOMY Kaccy
(rpynmne) coepuHeHUM (MPOCThIE BeLeCTBA — MeTa/l/lbl U HEMeTaJllbl,

OKCH/Ibl, OCHOBaHMUSI, KUCJIOThI, aM(POTEPHbIE TUAPOKCU/IbI, COTN)

2.5

CchopMUpOBaHHOCTb YMEHHUM HCTIO/b30BaTh XUMHUUYECKYH) CUMBOJIUKY
JJisT  CcOoCTaB/ieHusi (OpMyJl BellleCTB M ypaBHEHUM XUMUUECKHUX
peakiui, cucreMatnyeckyro HoMmeHknatypy (IUPAC) u TpuBUaibHbIE
Ha3BaHUsI OT/le/IbHbIX HEOpPraHUueCcKWx BelljecTB (yrapHblii ras,
YIJIEKWC/bIA a3, aMMHUaK, raiiéHasi W3BeCcTb, HeralléHas W3BeCTb,

MUTbEBasi COZia, TUPUT U [IpyTHre)

2.6

ChopMHUPOBAaHHOCTb YMEHHWM XapaKTepH30BaTh (OMHUCHIBaTh) OOIHe
XUMHYeCKHe CBOKCTBA HEOPraHWYeCKUX BellleCTB pa3/IMYHbIX K/1acCOB,
MOATBepPXKJaTh  CYLeCTBOBaHWe TeHeTUYeCKOM CBA3M  MeXAy
HeOpraHMyeCcKMMHM  BellleCTBAaMM  C  [IOMOLIbIO  ypaBHEHUH

COOTBETCTBYHOLIMNX XUMHUUECKUX peaKL[I/Iﬁ

2.7

ChopMHUpPOBAaHHOCTb YMEHUH MJIAHUPOBATh M BBITIOTHATH XUMHUUECKUH
9KCTIepUMeHT (pa3/io’keHue TIepOKCHa BOZOpOAa B TPUCYTCTBUU
Karaju3aropa, omnpefiejieHHe CpeJbl PAaCTBOPOB BELLECTB C IOMOILbIO
YHUBEPCATBHOTO WHAWKATOpa, BAWSHUE pa3/W4yHbIX (AKTOPOB Ha
CKOPOCTb  XMMHUECKOW peaki[uH, peaklUud HOHHOro oOMeHa,
KaueCTBEeHHbIE PeakKliu Ha Ccynb(dar-, KapOOHAT- U XJIOPU/I-aHUOHBI, Ha
KaTHOH aMMOHMs, pellleHWe 3KCIIepUMEHTa/IbHBIX 3ajau [0 TeMam
«Metasuibl» U «HeMmeTanibi») B COOTBETCTBUU C TIPAaBU/IaMU TeXHUKHU
Oe3oracHOCTY Tpy OOpalieHWH C BeljecTBaMM M 1abopaTOpHBIM
obopyioBaHKEM; TIpe/[CTaB/ISTh pe3y/bTaThl XUMHUYECKOTO
3KCrepyMeHTa B (oOpMe 3amvcCy  ypaBHEHU COOTBETCTBYIOLLIMX

peakiLuii U POpMyIMPOBATh BBIBO/bI HA OCHOBE 3TUX Pe3y/bTaTOB

2.8

CdhopMHUPOBAaHHOCTb yMeHHH COO/I0JaTh TIpaBWIa TO/Ib30BaHUS
XUMHUECKOW TIOCyIol W JlabopaTOpHBIM 000py/0BaHHEM, a TaKKe
rpaBU/ia OOpalljeHHs] C BeIeCTBaMH B COOTBETCTBUU C MHCTPYKLIUAMU

T10 BBITTO/THEHHWIO na60paToprlx XUMHNYeCKHX OIIbITOB

2.9

CchopMHpOBAaHHOCTL ~ YMEHUM  XapakTepu30BaTb  XUMHUYECKHe
TMIPOLIeCChI, JieXKalllie B OCHOBE MPOMBIIJIEHHOTO TO/y4YeHUs] CepHOM
KUCJ/IOTBI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTh TpeJCTaBaeHuil 06
o0IMX HAyyHbIX TPUHLMIAX ¥  JKOJOTHUECKHX  IpobieMax

XUMHNYEeCKOrI'o rMMpon3BOACTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CdopMHpOBaHHOCTh TpeJCTaB/AeHUN O XUMHUUYECKOW COCTaBJIsIOIei

eCTeCTBeHHOHAYYHOM KapTUHbl MMpa, POAM XUMHMU B TIO3HAHUU




sIBJIeHWMA TIpUPOAbI, B (OPMUDOBAHUU MBIIUIEHUS] U KYJIbTYpPbl
JIMYHOCTH, €& (YHKIMOHATBHONW TPAMOTHOCTH, HEOOXOAUMOW Aist
pellieHUss TIPaKTUUeCKWX 3aZlau W SKOJIOTHYeCKM O0OOCHOBAHHOTO

OTHOLIIEHNSI K CBOEMY 3/I0POBBIO M TIPUPOTHOM Cpefie

3.2

CcdopMHpOBaHHOCTH yMeHUI KPUTHUYECKU aHa/IM3UpOBaTh
XUMUAYEeCKYyI0 HH(OpMaluio, TOoay4YaeMyl0 K3 pa3HbIX HCTOYHMKOB

(cpeacTBa MaccoBoli KOMMYHHUKALMK, CeTh VIHTepHeT U pyrue)

3.3

CdopMHPOBaHHOCTb yMeHHI COOJIFOIaTh TpaBWla IKOTIOTHUECKH
1]e/1eco00pa3HOTr0 TIOBe/leHHWsT B OBITY W TPY/JOBOM [1eSITeIbHOCTH B
Le/sIX COXpaHeHUs] CBOero 37I0pOBbs W OKPY’Karolllel TPHUPO/IHOM

cpeibl

3.4

Oco3HaBaTh OMacHOCTb BO3ZJEMCTBHSL HA JKUBbIe OPraHU3MbI
Oripe/ie/IEHHBIX BellleCTB, TIOHUMasi CMbIC/ roKasatess [1JK, mosicHAT
Ha MpUMepax CIocoObl YMeHbIIIEHUs U TPeJOTBpAIlleHUs] UX BPeJHOTO

BO3,E[€IZCTBHH Ha OpraHU3M 4eJjIOBEKd

3.5

CdopmrpoBaHHOCTb yMeHU TIPOBO/IUTH BBIYKC/IEHUST C
WCI0/Ib30BaHMEM TIOHSTUSI «MaccoBasi /IO/isi BellleCTBa B pacTBOpe»,
00BEMHBIX OTHOILIEHWM Ta30B TPU XUMHUECKUX peakIUsX, MacChbl
BellleCcTBa Wi 00BEMa Ta30B M0 WM3BECTHOMY KOJMYECTBY BeILeCTBa,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMM BeIIeCTB,
TeryioBoro 3¢ ¢eKra peaklid Ha OCHOBE 3aKOHOB COXpaHeHHs MaccChl

BeI|eCTB, MpeBpallieHrsl U COXPaHeHUs SHepPruu




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

1

TeOPETquCKHe OCHOBBI OpFaHI/IquKOﬁ XMW

1.1

[TpeameT opraHMYecKOM XUMHU: e€ BO3HMKHOBEHMe, pasBUTHMEe U 3HauyeHUe B
MOJIyUeHMH HOBBIX BeIleCTB W MaTepuasoB. Teopusi CTPOEHUs] OpraHUYecKHX

coesuHenu A.M. ByTtiepoBa, eé 0CHOBHBIE I10/I0)KEeHUSI

1.2

CTpykTypHble (OpMy/bl OpraHMYecKux BellecTB. [‘oMosorusi, wu3oMepus.
XuUMHUUecKasi CBSi3b B OpPraHUMYeCKUX COeAUHEHUsIX — OJWHAapHble U KpaTHbIe

cBsi3u. [IpesicTaBieHue 0 K1acCU(pUKaLIMA OPraHUYeCcKrX BelecTB

1.3

HomMmeHK/aTypa opraHM4YecKMX COeJMHeHU (CHCTeMaTHuecKasi) U TPUBUAJIbHbIE

Ha3BaHMS BAXKHEUIIINX Hpe,E[CTaBI/ITEJ'IEI‘;I KJ/IaCCOB OpraHMYeCKuX BeIleCTB

YrineBozopo/bl

2.1

AJKaHbI: COCTaB ¥ CTPOEHHe, TOMOJIOTMUeCcKuil psii. MeTaH U 3TaH — pOCTeIINe
Mpe/iCTaBUTeNId  a/KaHOB: (pU3MuUecKre U XMMUYeCKHe CBOWCTBA (peakLuu

3aMellleHUs] U TOpPeHusl), HaXOXKJeHre B IPUpO/ie, Mo/lyueHre U IpUMeHeHue

2.2

AnKeHBI: COCTaB M CTPOeHHe, FOMOJIOTUYECKUM psj. OTWIeH W NpONujeH —
MIPOCTelIIMe TpeACTaBUTe/M alKeHOB: (QU3MuecKue W XUMHUecKue CBOMCTBa
(peakuuM TIUpUpOBaHus, Tra/JOreHUPOBaHUs, THJpaTalu, OKHUCJIeHUs U

HOJII/IMepI/IBElL[I/II/I), rnojsiyueHve v rippuyMeHeHne

2.3

Ankamuensl: Oytamuen-1,3 u MeTwiOyTagueH-1,3: CTpoeHWe, BaKHEHUIIIMe
XUMUUecKre CBOMCTBa (peaklys mojuMepu3aluu). [losyueHre CUHTETUUECKOTO

KayuyKa ¥ pe3uHbl

24

AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHUsI, TOMOJIOTUYEeCKUH Psif. ALleTUIeH —
MPOCTEHIINK Tpe/iCTaBUTe/Ib alKWUHOB: COCTaB, CTpPOeHWe, (QuU3NUeckue U
XUMHUUEeCKHe CBOWCTBA (peakLy rMIpUPOBaHus, rajoreHMpOBaHus, rhpartalyy,

rOpeHwst), TIoJlyueHue U IpuMeHeHue

2.5

Apenbl. beH3on: coctaB, CTpoeHWe, (U3NUeCKWe U XHMMHYECKHe CBOMCTBA
(peakuyy rajoreHMPOBaHUS U HUTPOBaHU), [IO/ly4yeHHe U npuMeHeHue. Tomyout:
cocTaB, CTpOeHMe, (pU3MYeCKMe U  XMMHUYeCKMe CBOMCTBAa  (peakLUu
rajJloTeHMpPOBaHNs U HUTPOBaHWS), MOJAy4YyeHHWe U IpuMeHeHHe. TOKCMYHOCTb
apeHOB. ['eHeTHuecKass CBA3b MeXJy YIJIEBOJOPOJAMU, NpUHAJ/eXallMMU K

PA3/IMUHBIM KjlaCCaM




2.6

[TpypozHble NCTOYHUKU YTIeBOAOPOAOB. [IpUpOIHBIi Ta3 U MOy THEIe HedTsHbIe
ra3bl. Hedth 1 eé nponcxoxgenre. CriocoObl niepepaboTKy He)TH: TIeperoHkKa,
KPEKUHT (TepMHUeCKHM, KaTaJIMTUUeCKHUH), TUpoiu3. [IpoayKTel mepepaboTKH
HedTH, UX TPUMEHEHHEe B TIPOMBIIIEHHOCTH W B ObITYy. KaMeHHbIH yroib u

MIPOZIYKTHI €T0 repepaboTku

Kucnopogcoaepskaiue opraHaueckre CoeJuHeHUs

3.1

[TpesenbHble OAHOATOMHBIE CITUPTHI. MeTaHOM U 3TaHOJI: CTPOeHKe, (hr3nuecKre
¥ XUMHUUeCKWe  CBOMCTBa  (peakMM C  akTMBHBIMA  MeTasulaMy,
rajioreHoBO/IOpPO/ilaMy, TOpeHHe), TIpUMeHeHHe. BomopojHble CBA3M MEXIY
MOJIeKYy/laMU CIIMPTOB. [leliCTBME MeTaHO/Ia M 5TaHOJ/la Ha OpraHu3M uejioBeKa.
MHoroatomMHbie CIUPThL. DTUIEHTJIMKO/b U [JIMLIEPUH: CTpOoeHue, (hu3nueckre u
XUMHUUeCKWe CBOWCTBA (B3aMMOZEWMCTBHE CO IIIeJIOUHBIMM  MeTasjlaMH,
KaueCTBeHHasl peaklusi Ha MHOroaTOMHble CIUpTHI). [lelicTBMe Ha OpraHu3M

yesioBeKd. HDI/IMGHEHI/IE rJIMLEePHUHA U STUJIEHTTIMKOJIA

3.2

®eHO/I: CTpoOeHUEe MOJeKy/bl, (U3Myeckhe U XUMUUeCKHMe CBOMCTBa.

TokcrnuHOCTh (heHosa. [TpumeHeHne deHoMa

3.3

Anbaerusibl U KeToHbl. @opManbiery/l, alleTanberu/i: CTpoeHue, pusnueckue u
XUMHUYEeCKHe CBOMCTBA (peaklMUd OKWC/IEHUsI U BOCCTAHOBJIEHUS, KaueCTBEHHbIE

peakium), NoJjiyueHre 1 puMeHeHue

3.4

OAHOOCHOBHBIE TIpefie/ibHble KapbOOHOBBIE KUCIOThL. MypaBbHHasi U yKCyCHas
KUCTIOTBI: CTPOeHre, pu3nuecKre U XMMUUYeCKre CBOMCTBA (CBOMCTBa, obIIHe Ayis
Kjlacca KWC/IOT, peakiusi 3TepuduKalyy), TOAyuYeHWe U TMpUMeHeHue.
CreapyHOBasi U OJIEMHOBasi KUC/IOThI KaK TPe/ICTABUTENA BBICIIUX KapOOHOBBIX

KUCJIOT. Mbl1a KaK COJIM BBICIIIUX Kap6OHOBbIX KHCJIOT, UX MORoIjee AEIZCTBHG

3.5

CnoxxHble 3¢upbl Kak MPOM3BO/IHbIE KaDOOHOBBIX KUCIOT. ['MPONU3 CIOXHBIX
s¢upos. Kupsl. ['ngponus xupoB. IlpumeHeHue >XUpoB. buosoruueckas posb

JKUDOB

3.6

YrieBofbl: COCTaB, KaacCU(UKALUS yTaeBOA0B (MOHO-, IW- U TIOJIMCaXapubl).
['MroKo3a — TMPOCTEHINI MOHOCAaxapuz: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIb,
(bu3myeckre ¥ XMMHUYeCKre CBOMCTBA (B3auMogecTBre ¢ Tuipokcugom meau(1l),
OKHC/JIeHWe aMMHauHbIM pacTBOpPOM okKcuza cepebpa(l), BoccraHoB/eHUe,
Opo)keHre TJIFOKO3bI), HaxOX/eHWe B TIpUpOZe, TNpUMeHeHHe, OuoIorvueckas
posb. @oTtocuHTe3. PpyKTO3a KaK U30Mep I/IH0K03bl. Kpaxmas v 1jesrono3a Kak
npupojiHbie nonuMepbl. CTpoeHWe KpaxMmana W Lesuitoo3bl. Pusnueckue u

XUMHUYECKHe CBOMCTBA KpaxXmaJjid (I"I/I,Z[pO]'II/IB, KaueCTBeHHad peaKlusd C I/IO,E[OM)

A30TCozepsKallie opraHuuecKre CoeIMHeHMs

4.1

AMWHOKUCIOTBEI KakK aM(bOTepHBIe OpraHnydyeckuve COoequHEHMs. dusuyeckue u




XMMUUeCKHe CBOMCTBA aMMHOKHUCJIOT (Ha rnpumepe FJII/ILII/IHEI). buonornueckoe

3HaUeéHKre aMHHOKHMCJ/IOT. HEHTI/I,E[I:I

4.2

benku Kak MpUpOJHble BBICOKOMOJIEKYJISIDHblE coefHeHUs. llepBuuyHas,
BTODUYHAs M TPeTHYHAs CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBAa OesKOB:

TUPOJIN3, JeHaTypaLyis, KaueCTBeHHbIe Peakl[uH Ha OesTKu

BBICOKOMOJIEKYJIHPHLIG COoeMHEeHUA

5.1

OcHOBHBIE TIOHAITUS XUMHU BBICOKOMO/JIEKYJ/IADHBIX COEAHHEHHﬁI MOHOMEp,
mojmmmep, CTpPYKTYpHO€ 3B€HO, CTEIIeHb IMMoJIMMepru3alivi, CpeaHAaAss MOJIEKYJ/IADHAA
macca. OCHOBHbIe MeTOAbl CHMHTE3d BbICOKOMOJIEKY/TADHBIX COG,[[I/IHeHI/Iﬁ -

rnommmepusala v IoJIMKOHAeHCallus

5.2

OKCepyMeHTa/lbHble  MeTO/lbl HW3YyueHHsi BeL|eCTB M HUX [peBpaljeHuM:
03HaKOMJIeHHe ¢ 0Opa3ljaMy MPUPO/HBIX U UCKYCCTBEHHBIX BOJIOKOH, TIIaCTMAcC,

Kay4yKOB. HonyquHe CUHTETUYECKOI'O KayuyyKd U p€3UHBIL

11 KJTACC

Kop

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

1

TEOPETI/I‘—IECKI/IE OCHOBBI XUMH

1.1

XUMHUUeCKuil 3/ieMeHT. AToM. S1po aToMa, U30TOMbl. JeKTpOHHasi 060Ji0uKa.
OHepreTUyecKre YPOBHH, MOJyPOBHU. ATOMHbIe OpOUTay, s-, p-, d-3/1eMeHTHI.
OcobeHHOCTH pacrpe/iesieHHst 371eKTPOHOB 0 OpOWTaIsIM B aTOMax 371eMeHTOB

TMepBbIX YeThIPEX MepUO/0B. JeKTPOHHAask KOH(UIypaLysi aTOMOB

1.2

[Tepuoanueckuii 3akoH U [leproanueckasi cicreMa XUMHUUYeCKUX 31emeHToB 1.1,
MenpeneeBa. CBs3p MNepuojuyeckoro 3akoHa U [lepuojuueckod cCHUCTeMBI
XUMHUUeCKUX 3siemeHTOB [I.V1. MeHziesieeBa C COBPeMEHHOM TeOpHUel CTPOEeHUs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHMs] CBOWCTB XHWMHUYECKUX 3/€MEHTOB U
oOpa3yeMbIX MMH TPOCTBIX U CJIOXKHBIX BEILeCTB MO TPYIIaM U Tieprofam.

3HaueHue MepruoAndyeCcKoro 3aKOHa B pa3BUTUM HAYKU

1.3

CrpoeHue BelllecTBa. XuMHYecKass CBs3b. Buabl XUMHUYECKOW CBSI3U
(koBasieHTHasi HemroJjisipHasi M TOJsSipHasi, WOHHAasi, MeTa/uinueckasi). VIOHBIL:
KaTHUOHBI U aHUOHBI. MexaHn3Mbl 06pa30BaHUsl KOBaJIeHTHOW XUMUYeCKOMN CBSI3U

(0OMeHHBIV U JOHOPHO-aKI[eNTOPHBIH). BogopoaHas CBsi3b

1.4

BasieHTHOCTB. SJ'IGKTPOOTPI/IL{&TEJ'IBHOCTB. CTerneHb OKMC/IeHUS

1.5

BelijecTBa MOJIeKY/ISIPHOTO Y HEMOJIEKY/IIPHOTO CTPOeHUsl. 3aKOH MOCTOSIHCTBA
cocTaBa BellleCcTBa. TWMbl KPUCTa/JIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA

BeljeCTB OT THIIA KpHCTaHHHHECKOﬁ pELHéTKI/I. IloHarue o AWCITIEPCHBIX




cucrtemMax. VMICTUHHBIE U KOJ/IZIOWAHbIE PaCTBOPHI. MaccoBas A0Jid BelleCTBd B

pacTBope

1.6

Knaccudukaiysi HeopraHnueckux coeiiHeHr. HoMeHK/1aTypa HeopraHuyecKux

Bell|eCTB

1.7

Xumuueckasi — peakius.  Knaccudukaiusi  XUMUUeCKUX — peakUuii B
HEOpraHUuecKOr W OpraHWYeckKor XUMMU. 3aKOH COXpaHeHUsl MacChl BeLeCTB,

3dKOH COXpdaHEHHS U MpeBpallleHrd SHEPIrUU IMPU XUMHUUECKHUX DeaKIUAX

1.8

CKOpOCTb peakiiyy, eé 3aBUCUMOCTb OT pa3/M4YHbIX ()aKTOpPOB

1.9

ObparuMble peakiui. XuMHuUeckoe paBHOBecre. QakTOphI, BIUSIOIME Ha

COCTOSIHAe XUMHUUeCKOoro paBHOBecus. [Ipunnun Jle [latenbe

1.10

OnekTponmTrdeckas auccouuanus. CunbHble U cyabbie 3mekTponuThl. Cpena
BO/IHBIX PAaCTBOPOB BeILIeCTB: KWC/Iasi, HeUTpasibHasi, 1je/iouHasi. Peakiju HOHHOTO

obOMeHa

1.11

OKHCIUTe/IbHO-BOCCTAaHOBUTETbHbBIE peakKuunu

Heoprannueckass xumust

2.1

Hemetannel. [TonoxeHre HemeTa/uioB B [leproanueckoit cucteMe XUMUUECKUX
snemenTor [I.M. MeHzeneeBa U 0COOEHHOCTH CTPOEHMsI aTOMOB. du3nueckue

CBOMCTBa HEMETA/IJIOB. AJIJIOTPOHI/IH HeMeTa/1lJ/IOB (Ha rnpumepe Kncjiopoza, Cepsnl,

docdopa u yriepoza)

2.2

XyWMHUUeCKHe CBOWCTBA Ba)KHEMIIIMX HeMeTa/l/ioB (rajJoreHoB, Cephl, a30Ta,
dochopa, yriepoga U KpeMHHUS)) U UX  COeiMHEeHWU  (OKCH[IOB,
KHCJIOPO/ICOZIEPXKAII[X ~ KHUCJIOT, BOJIOPOJHBIX coequHeHHWH). IIpuMeHeHue

BaKHEHIIINX HEMEeTA/IJIOB U X COE,E[I/IHEHI/II\/’I

2.3

Mertannsl. Ilonokenue Meta/uioB B Ilepropnueckon cucreMe XUMHAYECKUX
snemenToB /.. MeHgeneera. OCOOEHHOCTH CTPOEHUsI 3/IEKTPOHHBIX 000/10UeK
aToMoB MeTasioB. Ob1ye ¢u3nueckre CBOWCTBA MeTaioB. CIIaBbl MeTaslIoB.

OneKTpOXUMUUeCKUH Psifi HallpshKeHH MeTaslioB

2.4

XUMHUUeCKHe CBOMCTBA Ba)KHEMIIMX MeTa/yIoB (HAaTpuM, Kasiid, KaJbLUi,
MarHui, aJlOMUHUM, IIMHK, XpOM, ’Kejie30, Meflb) U UX coequHeHui. OOiue

crioco0bl TIoTy4YeHust MeTasuioB. [IpyMeHeHe MeTasIOB B OBITY U TEXHUKe

2.5

I'eHeTnueckasi CBSI3b HeOPrdHUYEeCKUX BELIeCTB, IIPUHAAJIEXKAIINUX K DPA3/IMUHBIM

K/1acCaM

XUMHUA U )KU3HDb

3.1

Posib xuMuUK B oOecrieueHHH SKOJIOTMUeCKOl, SHepreTMUecKOd U IHUIIeBOU
0e30mMacHOCTH, pa3BUTHUM MeAMIIMHLL. [TOHSTHE O HAayuHBIX MeTO/aX TO3HaHUS

Bel|eCTB U XMMUUeCKUX peakLvii




Hpe,ZLCTaBJ'IEHI/IH 00 06U_[I/IX HAyUHBIX TMPHUHLKIIaX ITPOMBILIJIEHHOI'O IIO/JTyUe€HHUA

BaKHEHIIINX BelecCTB. YesioBek B MHpe BeleCTB M MaTepHa/oB: BayKHEHIIINe

3.2 CTpOMTe/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHble MaTepuasbl, KPacKH, CTeKIIO,
KepaMuKa, Marepuasbl s 3/1eKTPOHUKH, HaHOMaTepHuasibl, OpraHuueckue u
MUHepaJibHbIe y100peHust
XvMHSI W 3[0pOBbEe UejOBeKa: TMpaBW/a WCIOMIb30BAaHUS JIeKAPCTBEHHbBIX

3.3 TIpernaparoB, IpaBuia 6€30MacHOT0 MCTI0/Ib30BAHUS MTPerapaToB ObITOBOM XMMUU

B IOBCe/JHEBHOM >KHU3HU




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET






		2026-11-13T10:33:32+0300
	Джаппуева Тамара Бакуевна




