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INOSACHUTEJIBHAS 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
obpa3oBarensHOM cTaHgapte COO, ¢ yuétom KoHijemniyuy nperojiaBaHus yueOHOro
npeiMeTa «XHUMUs» B 00pa3oBaTe/ibHbIX OpraHu3aiusix Poccuiickoit depepariuuy,
peaM3yroIINX OCHOBHbIE 00pa3oBaTe/ibHbIe MPOrPaMMbI, 1 OCHOBHBIX TOJIO’KEHUH
«Crparerum pa3Butusi Bocrutanus B Poccurickont ®epepaiyu Ha nepuog, 1o 2025
roga» (Pacriopsbkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHoOBy 1OAX0/I0B K pa3paboTKe IMpoOrpaMMbl 10 XWUMHH, K OIpeje/eHUI0
o01ieit crpaTeruy 00yueHusl, BOCIMTAHUS U Pa3BUTHS 00YyUarolUXCsl Cpe/[CTBaAMU
yueOHoro npeamera «XumMust» st 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBU/IH
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumMooO0yC/IOB/IEHHOCTU Liefei,
cofiep)kaHusi, pe3ynbTaToB oOyueHHsT W TpebOOBaHMWI K YPOBHIO ITOATOTOBKU
BBIITY CKHHKOB.

XrMHueckoe obpa3oBaHue, roTyyaeMoe BBbIITYCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allid, SIB/ISETCS HEeOTbeM/IEMOM uacCTbl0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3ali  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUeBbIX IIeHHOCTeM, MPUCYIUX
1[[eJIOCTHOM CHUCTeMe XHUMHUeCKOro o0pa3oBaHusl. OTH IIEHHOCTH KacaroTCs
TI03HAHMS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MHUPOBO33peHUS U OOIIel Ky/IbTyphI
YeJ/IOBeKa, a TaKyKe IKOJIOTHYeCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO
W TIDUPOJIHOM cpefie. Peanu3yeTcsi xumuueckoe obpa3oBaHue OOyuarol[uxcs Ha
yPOBHe cpefiHeTo 0011iero oOpa3oBaHUst Cpe/iCTBaMU yueOHOTO0 TipeZiMeTa « XUMUsD»,
coZlepkaHWe U TIOCTpOeHWe KOTOpOro orpejesieHbl B IpOrpaMMe 0 XUMHH C
Y46TOM CrelM(PUKA HayKd XUMHH, e€ 3HaueHWs B TO3HAaHWUW TIPUPOJbLI U B
MaTepyanbHON >KU3HU 0011[eCTBa, a TakKKe C yUTOM OOLUX 1je/sieid ¥ MPUHIUIIOB,
XapaKTepU3yHIIUX COBPEMEHHOe COCTOsSIHMe CUCTeMbl CpejHero o0riero
obpa3oBanus B Poccuiickont depepaliiu.

XuMUSI KaK 2JIeMEHT CUCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0Co0yl poJib B
COBpPeMeHHOMW I[MBU/IM3AllUM, B CO3[jaHUH HOBOW 0a3bl MaTepHaTbHOM KYJILTYPHI.
OHa BHOCUT CBOM BKJIaJ, B (G OPMHPOBaHKeE pallMOHATLHOIO HAYYHOT O MBIIIEHUS, B
COo3/jaHMe 11eJIOCTHOTO TIpe/icTaBeHHsi 00 OKpy’KarollleM MHUpe Kak O eJUHCTBe
NIPUPOAbI U YesioBeKa, KOTopoe (opMHpYyeTCs B XMMUU Ha OCHOBE TMOHWMAaHUS
BeIL[eCTBEHHOTO COCTaBa OKPYXKAKOLEro MHpa, OCO3HAHHWSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BeIIeCTB, UX CBOMCTBAMU Y BO3MO>KHBIMH 00/1aCTIMH IIPUMEHEHHUS.



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
TIpe/iCTaB/IeHUi 0 cTpoeHuH BelriecTB. CBeJieHHs1 00 U3yuaeMbIX B Kypce BellleCTBax
JAFOTCSI B Pa3BUTUU — OT YTJIEBOJIOPO/IOB [0 CJIOKHBIX OHMOIOTUUECKH aKTUBHBIX
coefvHeHuid. B Kypce  opraHMY4ecKkoll  XUMMM  TI0JIy4alOT  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.

EpuHas cucTteMa 3HaHMM O BaKHEWIIIMX BeIeCTBaX, UX COCTaBe, CTPOEHUU,
CBOMCTBax W MPUMEHEHHH, a TaKXKe O XMMHUUECKUX peaklUsiX, UX CYL[HOCTU U
3aKOHOMEPHOCTSX TIPOTeKaHus JOI0JHseTcs B Kypcax 10 u 11 KiaccoB 3/1eMeHTaMu
coJlep>KaHusi, UMEIOLMMHU KYJIbTYPOJIOTUYECKUA W TMPHUKIIAHOM XapakTep. JTU
3HaHUS CIOCOOCTBYIOT TOHMMAHWIO B3aMMOCBSI3M XMMHUU C APYTMMHM HayKaMH,
PacKpbIBAKOT €€ poJib B TTIO3HABaTe/IbHOM Y MPaKTUYeCKO! JeATe/IbHOCTU Ue/l0BeKa,
CI0COBCTBYIOT BOCITUTAHUIO YBaXKeHUSI K ITPOLIeCCy TBOPUYECTBa B 00/1aCTH TeOpUH U
MPaKTUYECKUX TIPUIOXKEHUN XUMUU, TIOMOTar0T BbIMYCKHUKY OPUEHTUPOBAThCS B
OOII[eCTBEHHO M JIMUYHOCTHO 3HAYMMBIX ITpo0/siemMaxX, CBSI3aHHBIX C XUMHEM,
KPUTUUECKH OCMBIC/IMBaTh UH(OPMAL[1IO ¥ IPUMEHSITh €€ 17151 [IOTO/THeHUS 3HaHUH,
pellieH’s] UHTe/IJIeKTya/IbHbIX U 9KCIIepUMeHTa/IbHbIX UCC/Ie/loBaTe/IbCKUX 3a/au. B
1[eJIOM CcoZiep)kaHue ydyeOHOro TpeameTa «XWMHS» [JaHHOTO YPOBHS HM3yYeHUs
OpHEeHTHPOBAaHO Ha (hopMHUpOBaHHe Y 00yUarOIINXCs MUPOBO33PEHUECKON OCHOBBI
7S TIOHUMaHusi (UI0COPCKUX HJleld, TaKuX KakK: MaTepuaibHOe eIUHCTBO
HEOPraHUYeCKOT0 M OPraHUueCcKOT0 MHPa, 00YC/I0B/IEHHOCTb CBONCTB BEII[eCTB UX
COCTaBOM U CTPOEHHEM, [T03HABaeMOCTh IPUPOJHBIX SIBJIEHUU MYyTEM SKCIIepUMEHTa
YW pelleHus] TPOTUBOPEUYUM MeXKJy HOBbIMM (hakKTaMd W TeOpeTHYeCKUMH
TIpe/ITIOChITKAMH, OCO3HaHKE POJI XUMHH B PellleHUH YKOJIOTUUeCKUX TpobieM, a
Takke 1pobsieM cOepekeHHUs] SHEPreTHUeCKUX PeCypPCOB, ChIPbsl, CO3/IaHUsT HOBBIX
TeXHOJIOTUM ¥ MaTepUasoB.

B naHe pelieHusi 3aZia4  BOCIIWMTAHUS, Ppa3BUTUSI W COLMA/IM3al[dd
00yuaroIuXxcs MPUHATbIE TMPOrPAMMON TI0 XWMHH TIOAXOJbI K OTpe/esIeHHI0
co/lepXKaHUsi U TIOCTPOeHHWs TipeiMeTa TIpeAyCMaTpuBarOT (opMUPOBaHUE
YHUBepCanbHbIX yueOHBIX AeCTBUM, MMeIOIX 6a30Boe 3HaUeHUe 11 pa3/TMUHbIX
BUJIOB [leITe/IbHOCTH: pellleHus TpobsieM, TIOMCKa, aHaiuM3a U 00paboTku
vHbOpMaI[ii, HeoOXOAWMBIX [Jid TNpPHOOpeTeHUs OIbITa MPAKTUYECKOW W
WCC/Ie/IOBaTe/IbCKOM /leATe/IbHOCTH, 3aHMMarolllel Ba)kKHOe MeCTO B T103HAaHUU
XUMUHU.

B mpakTuKe mperojiaBaHyds XWMHMM KaK Ha YPOBHE OCHOBHOrO 00iijero
oOpa3oBaHusl, TaK ¥ Ha YPOBHe cpefiHero o0iero oOpa3oBaHusi, TIPU OIpe/ie/IeHNH
coj/lep>KaTe/IbHOM XapaKTepUCTUKU liejiell u3ydyeHUsi TpeaMeTa HarpaB/ieHUeM
MepBOCTENEeHHOW 3HAUMMOCTH TPAJULIMOHHO MNpU3HAETCsT (OPMUpPOBaHHWE OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPaKTUUYeCKOM
JleITeJIbHOCTU uejioBeKa M KaK OJHOr0 M3 KOMITIOHEHTOB MUPOBOM KYJbTYpPhI. C
MEeTOIMYeCKOM TOUKW 3PEeHHs] TaKOW MOAXOJ K Ompeje/eHUI0 liejiel H3yudeHUs
Tipe/iMeTa sSIB/ISIeTCS BIIOJIHE OMPaBAAHHbBIM.



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

e (opMUpOBaHME CUCTEMBI XMMUUECKHMX 3HAHUM KaK BaKHeMIleu
COCTaBJ/ISIOIIEN eCTeCTBeHHO-HAayUHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
Jie’KaT K/roueBble MOHATHS, (DyHAaMeHTabHbIe 3aKOHBI U TeOPHUH XHUMHUH,
OCBOEHHe si3blka HayK{, YCBOEHHEe U TIOHMMaHWe CYIHOCTU JOCTYIHbIX
000011]eH1IT MUPOBO33pPeHUYeCKOro XapakTepa, 03HaKOMJ/IeHHe C UCTOpHel X
Pa3BUTHS U CTaHOBJIEHUS;

e (opmHupOBaHUe U pa3BUTHe TPeJCTAB/IeHH 0 HayUHbIX MEeTOZaX IMO3HaHHs
BeIIeCTB U XUMUUYECKUX peaKliiii, He0OX0JUMBIX ZIJisl IPUOOpeTe sl yMeHHM
OPHUEHTUPOBAThCSI B MHPE BEI[eCTB W XMUMHUECKUX SIBJIEHHM, WMEIOL[UX
MECTO B TIPUPO/Ie, B IPAaKTUUECKOM U TTIOBCeIHEBHOM >KM3HU;

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

Hapsimy c 3TuM, cofiepkaTe/ibHasi XapaKTePUCTHKA Iie/iel U 3a/iau U3yueHust
TipeMeTa B IPOrpaMMe 10 XMMHUH YTOUHeHa ¥ CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETaMU B CHCTeMe cpefiHero obiiero obpa3oBanus. CerojiHs B
TIpeIolaBaHNK XUMHH B OOJIBITIEN CTETIeHH OTAAETCs TIPeIIOUTeHHe ITPaKTHUeCKOM
KOMIIOHEHTe  CoJiep)KaHusi 00yueHHs, OPHEeHTHPOBAHHOW Ha  TIOATOTOBKY
BBIITYCKHUKA 00111e00pa3oBaTe/IbHOM OpraHU3alvM, BJIAJIEIOIero He HabopoMm
3HaHWM, a (YHKLHMOHA/TLHOW T'DaMOTHOCTBIO, TO €CTh CIIOCO0aMU U yMeHUSIMU
AKTHUBHOTO TIOTYUeHHs 3HAaHUKM M PUMEHEHHS UX B PealbHOM >KU3HHM [I7Is PeIeHHs]
NIPaKTHUUeCKUX 3a7iau.

B cBs131 € 3TUM TP U3yUYeHUHU npeaMeTa « XUMHMs» JOMUHHUPYIOIIee 3HaueHHe
NIproOpeTaroT Takue 1ie/id U 3a/laul, Kak:

a/larTalysl 00yJaromuxcsl K YCJIOBUSAM JUHAMHUHO Pa3BHBAIOIETOCsS MUpa,
dbopMypoBaHre  WHTE/JIEKTYyaJbHO  Pa3BUTOM  JIMUHOCTH, 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,
He0OXOUMBIX ZIJ1s1 IPHOOPETEHHs OITbITA [IeITeTbHOCTH, KOTOPast 3aHUMaeT BaXKHOe
MECTO B TI0O3HAHWM XWMHH, a TaKXKe i OLIEHKU C TIO3WI[UM SKOJIOTUUeCKOU
6e3011acHOCTY XapaKTepa B/IMSHUS Bell[eCTB ¥ XUMHUUeCKUX ITPOLIeCCOB Ha OPraHU3M
ye/iOBeKa U MPUPOJHYIO CpPeay;



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
MBIIIIEHUS], Hab/TFOaTeTIbHOCTH, COOPaHHOCTH, 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
cpenHero obiijero o6pa3oBanus, coctassieT 68 yacos: B 10 kacce — 34 yaca (1 gac
B Hejleslt0), B 11 kacce — 34 yaca (1 yac B Hefie/to).



COAEPXXAHUE OBYUEHUA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHUYeCKOl XUMHUM: eé BOSHUKHOBEHHeE, pa3BUTHE U 3HaueHUe B
MOJIyYeHUM HOBBIX BeIleCTB W MaTepuaioB. Teopusi CTpPOEHUsI OpraHWYecKUx
coenuHenuid A. M. byTnepoBa, eé ocHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHuyeckux BellecTtB. ['omosiorus, u30Mepusi. XuUMHYecKas CBsi3b B
OpraHuYecKuX COeJIMHEHUSIX — O/IMHApHbIE U KPaTHbIe CBSI3U.

[IpencraBieHre 0 KiacCU(pUKalMA OpraHWYecKUx BelllecTB. HoMeHk/aTypa
OpraHMYecKux COeJWHeHWU (CcrucTeMaTudecKas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIIMX Tpe/ICTaBUTe/Iel K/1aCCOB OPraHMYeCcKUX BellecTB.

OKcrepyMeHTa/IbHble MeTO/Ibl U3yueHHsl BelecTB W MX TpeBpalljeHui:
03HaKOMJIeHHe C 00pa3ijaM OpraHuueCKrX Bell[eCTB U MaTepraiaMy Ha X OCHOBE,
Mo/leTMpOBaHNe MOJIeKY/l OpraHWuUeCKWX BelleCTB, HaO/Io/leHne U OlMCaHue
JIEMOHCTPALIMOHHBIX OMBITOB T10 TMPEBPALEeHHI0 OPraHUYeCcKUX BeLeCTB IpU
HarpeBaHUH (T/1aB/ieHHe, 00yTIMBaHUe 1 TOPEeHNe).

Yriaesogopoabt

AJKaHbI: COCTaB W CTPOEHUe, TOMOJIOTUYeCKUW psifi. MeTaH U 3TaH —
TpoCTeMIMe TMpeACTaBUTe/M alKaHOB: (HU3uYecKhe W XUMHUUeCKHWe CBOMCTBa
(peakiuu 3amellleHMs] U TOpeHMs), Haxo)K[eHuWe B TIpUPO/Jie, TIONyueHue U
TIpUMeHeHue.

AJIKeHBbI: COCTaB U CTPOEHWe, TOMOJIOTUYECKUN psiJl. DTU/IeH U MPOIUIeH —
MpoCTeuIlMe TMpeACTaBUTe/M alKeHOB: (u3uYeckhe W XUMHUUeCKHue CBOMCTBa
(peakiuu  TUAPWUPOBAHMS, Ta/JOT€HUPOBAHUWsSA, THUpaTalliyd, OKUC/IeHUS U
TM0JIMMepHr3alium ), TIoTyYeHre U puMeHeHUe.

Ankagvenbl: OytamueH-1,3 u MeTwi0OyTagueH-1,3: cTpoeHue, BaKHeHIIMe
XHMMUUeCKre CBOMCTBa (peakiys Tosuvmepu3saliuu). [TonyueHve CHHTeTUUECKOTO
KayuyyKa U pe3uHBbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifl. AlleTHIeH
— TMpOCTeMIlNK Tpe/CTaBUTe/b aJKUHOB: COCTaB, CTPOeHUe, (uU3UUecKue U
XUMUYECKHe CBOMCTBa (peakLMU T'MApPHMPOBAaHMS, rajoreHupOBaHUs], TMApaTalyy,
ropeHwusi), MojyueHye U ipuMeHeHue.

Apensbl. beH3os: cocTaB, cTpoeHue, (pusndueckve W XUMHUUeCKHe CBOWMCTBa
(peakuuu rajsioreHUPOBaHWsI U HUTPOBAHUs), MOyueHue U rpuMeHeHue. Toayon:
cocmas, cmpoeHue, (u3uueckue U  Xxumuueckue ceolicmea  (peakyuu
2a/1026HUPOBAHUS U HUMPOBAHUS), No/AyYeHue u npumeHeHue. TOKCUUHOCTb apeHOB.



['eHeTUuecKasi CBsI3b MEXAY YTJeBOAOPO/AaMU, MPUHAZJIeKAIUMU K pa3/IduHbIM
KJlacCaM.

[IpupogHble WCTOYHUKKA YIr/eBOAOPOAOB. IIpupoAHBIA ra3 W TMOMYTHBIE
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.

OKClepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalleHul:
03HaKOMJIeHHe C 0bpa3iiaMu TIacTMacc, KayuyykoB U pe3uHbl, KoJiiekiuu «HedTb»
U «YT0Jib», MOJEeIUPOBaHKEe MOJIeKYJ YIJIeBOJIOPOJOB U Ta/ioreHONpPOU3BOHBIX,
TIpOBe/ieHNe MpaKTUUYeckoil paboThl: To/lyueHre TU/eHa U 3y4yeHre ero CBOMCTB.

PacuétHbie 3agaum.

BbruncieHnsi 10 ypaBHEHHIO XUMWUECKOM peakiuu (Macchl, 00bEMa,
KO/IMYeCTBa MCXO/JHOTO BellleCTBa WJ/IM TIPOJYyKTa peakluM 0 M3BECTHbIM Macce,
00BEMY, KOJIMUECTBY O/IHOTO U3 UCXO/HBIX Bell|eCTB UK MPOAYKTOB PeaKLUn).

Kucnopojcoaepxaigye opraHuyeckye coeJuHeHHs

[Ipene/nbHble OAHOATOMHBIE CHUPThL. MeTaHOM UM 3TaHOJ: CTPOEHHUe,
bu3nueckue MW XUMHUECKHMe CBOWCTBA (peaklyMd C aKTUBHBIMM MeTaslJlaMH,
rajJioreHOBOJOPO/iAMH, TOpEeHMe), NpvMeHeHWe. BoaopoiHble CBSI3U  MeXIy
MOJIeKyJIaM{ CITMPTOB. [leliCTBHe MeTaHO/Ia U 3TaHOJIa Ha OpPraHv3M uejioBeKa.

MHoroaToMHble ~ CIOUPThl. OTW/IEHIJIMKOMb W TJIMLEPUH: CTpOeHMUe,
dbu3nueckue W XUMMYECKWe CBOMCTBa (B3aMMOJeHCTBHE CO Ii[e/IOUHBbIMU
MeTas/ulaMM, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIUpPThI). [leliCTBHe Ha
OpraHusM yesioBeka. [IpriMeHeHHe riuLeprHa U 3TUEHTJIUKOJIS.

deHOJI: CTpOeHUWe MOJeKy/bl, (U3MUecKue W XUMUUYeCKHhe CBOMCTBA.
TokcuuHOCTb (peHoua. [IprmeHeHre (peHoa.

Anpperuapl U Kemoubl. Dopmanbaeruj, —aleTtajbAeru/: CTPOeHue,
(¢r3nueckue U XMMHUUeCKHe CBOMCTBA (peakLUMM OKHCJIeHUS U BOCCTaHOBJIEHMS,
KaueCcTBeHHbIe Peaklyu), MoyueHre U IpuMeHeHue.

OZHOOCHOBHBIe TIpe/ie/lbHble KapOOHOBbBIE KUC/IOThl. MypaBbUHAs U YKCYCHast
KUC/IOTBI: CTPOeHue, (pr3rueckre U XMMUUeCcKre CBOMCTBa (CBOMCTBa, 00Iue AJis
KJlacca KMCJ/I0T, peakLys STepu(pUKaLn), oayueHre U npuMeHenre. CteapuHoBast
Y OJIEMHOBAsi KUCJIOTHI KaK TIPe/[CTaBUTE/N BBICIIMX KapOOHOBBIX KHC/IOT. Mbia
KaK COJTA BBICIIUX KapOOHOBBIX KUCJIOT, UX MOFOIIiee JefiCTBHe.

CnoxkHble 3(Upbl KakK TMPOU3BOJHbIE KAapOOHOBBIX KHUC/IOT. ['Waponus
CJ10XKHBIX 3¢UpoB. JKupsl. ['napomms xupos. [IpumeneHure xupoB. buosornueckas
POJIb XKUPOB.

YrneBoApl:  cocCTaB, KjaacCU(PUKauus  yrieBogoB  (MOHO-, [Ju- U
royiicaxapuibl). I'/itoKo3a — TpocTeiiiiiii MOHOCaxapy/: 0COOeHHOCTH CTPOeHMsI




MOJIeKY/Ibl, (hr3uUecKre U XMMHUUYeCcKre CBOMCTBA (B3aMMO/IeMCTBHE C TH/IPOKCH/IOM
meau(II), okrcieHre aMMHUauyHbBIM pacTBOpPoM OKcu/ia cepebpa(l), BoccTaHoB/eHue,
Opo>keHMe TIFOKO3bl), HaX0XKeHWe B MPUpo/ie, TpUMeHeHue, Oroioruueckasi poJib.
doTtocuHTe3. PpyKTO3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemtronosa Kak NpyupofHble rnoauMepbsl. CTpoeHWe Kpaxmania U
Le/uit0io3bl.  Pu3nueckue W XMMUUYECKWe CBOMCTBA Kpaxmasna (TMApOJIU3,
KaueCTBeHHasi peakijysi C U0JIOM).

OKCIepuMeHTa/IbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
npoBeJieHWe, Hab/fOZileHre W OIMCaHWe AeMOHCTPALMOHHBIX OIBITOB: TOpeHHe
CIUPTOB, KaueCTBeHHbIe peakLUW OAHOATOMHBIX CIHUPTOB (OKUC/IEHWe 3TaHoJIa
okcugiom Meau(Il)), MHOroaToMHbIX CHOUPTOB (B3aUMO/JEUCTBHE TJIUL|EPUHA C
ruapokcugom meau(1l)), anbaerugoB (OKMC/IeHHe aMMUAYHBIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom meau(Il), B3auMOAeMCTBHE Kpaxmala C HOZOM),
TIPOBe/IeHHe TTPaKTUUeCKO paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuéTtHble 3a7auu.

Bblunic/ieHWss 110 ypaBHEHHIO XWUMWUECKOM peakiuu (Macchl, 00bEMa,
KOJIMYeCTBAa MCXOJHOrO BellleCTBa WX TMPOJAYKTa PeaklUM M0 U3BECTHbIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXO/HBIX Bell[eCTB WK TIPOAYKTOB PeaKI|H).

A3oTcojeprkalye opraHuyeckre coeJMHeHus.

AMUWHOKHUC/IOTHI Kak aM(OTepHbIe OpraHhueckue coefiuHeHrs. dusnueckue u
XMMHUUECKre CBOMCTBA aMHHOKHUCJIOT (Ha mpuMepe rauiyHa). buosnormueckoe
3HauYeHre aMUHOKUCIOT. [lenTuapl.

beskyu Kak mNpUpOAHBbIE BBICOKOMOJIEKYJ/ISIpHbIE coeluHeHUs. [lepBuuHas,
BTOpHMYHAasi W TpeTUYHas CTPyKTypa OenkoB. XuMHUeCcKHe CBOWCTBa OeKOB:
TUIPO/IN3, IeHaTypal[usi, KaueCTBeHHbIe peakiiy Ha OesKu.

OKCIepuMeHTa/IbHble MeTOZbl M3Yy4YeHHs BelleCTB W MX I[peBpalleHUu:
HaO/IIoIeHre 1 OMUCaHue JeMOHCTPAlIMOHHBIX OMBITOB: JieHaTypaiusi 6e/KoB Tpu
HarpeBaHUH, 1IBeTHbIe peaki[iu Oe/TKOB.

BbicOKOMO/1eKy/ISAPHBbIE COeANHeHMS

OCHOBHBIE TIOHATUSI XUMUH BBICOKOMOJIEKYJIIPHBIX COeJVUHEHUN: MOHOMEp,
To/IMMep, CTPYKTYPHOe 3BEHO, CTeleHb MOoMMepHr3aliiy, CpeiHss MOJIeKy/IsipHast
Macca. OCHOBHbIE MeTOAbl CHUHTE3a BBICOKOMOJIEKY/SIDHBIX COEAUHEHUU —
TO/IMMepU3aLus Y TTOJIMKOH/eHCaLUsl.

OKCIepuMeHTa/IbHble MeTOZbl M3Yy4YeHHs BelleCTB W MX I[peBpalleHUu:
03HaKOMJ/IeHHe C o0Opa3siliaMy MPUPO/IHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMacc,
KayuyKOB.

MexkripeiMeTHBIe CBSI3U.

Peanuzaiys MeXripeJMeTHbIX CBSI3eM P U3yYeHUH OPraHWueCKOU XMMHUU B
10 kmacce ocylecTB/sieTCs uUepe3 UCIO/b30BaHWe KaK OOIIMX eCcTeCcTBeHHO-



HAYYHBbIX TIOHATHH, TaK W TIOHSTHH, SBJSIOIIUXCS CUCTEMHBIMM [IJIsI OT/eTbHbIX
TIPeZIMETOB eCTeCTBEHHO-HAyUHOT'0 I[UK/IA.

OO6111e ecTeCTBeHHO-HayuUHbIe MOHATUS: SIBJIeHHE, HayYHbIN (haKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/lu3, CUHTe3, KjlaccuduKalusi, MepuoAnuYHOCTh, HabsoeHue,
M3MepeHue, SKCIIePUMEHT, MO/le/TMpOBaHHUe.

du3vka: MaTepus, SHEPrusi, Macca, aTOM, JJIeKTPOH, MOJIEKY/Ia,
SHEPreTUUeCKUil YpPOBEHb, BEIIeCTBO, Tel0, O0bEM, arperaTHOe COCTOSIHUE
BeIlecTBa, (hr3nuecKye BeJTMUMHbI U eIMHULIBI UX U3MEePeHMs.

Buosiorus: KieTka, opraHusM, Ouocdepa, obMeH BeIlleCTB B OpraHusMe,
dorocuHTe3, OUOJIOTMYECKU AaKTHUBHBIE BeljecTBa (0esiKu, YTeBOABI, >KUDBI,
(epMeHThI).

[eorpadusi: MuHepasbl, TOPHbIE TIOPOABI, TI0JIe3HbIe UCKOTIaeMble, TOTIIUBO,
pecypchl.

TexHosOTHsI: TMINEBbIe TPOJYKTHI, OCHOBBI PALlMOHAIBHOTO TMTAHUS,
MOIOILI[e CPe/ICTBA, JIeKAPCTBEHHbIE M KOCMEeTUUYeCKHe TIperaparhl, MaTepuasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.

11 KJIACC
ObBILIASA 1 HEOPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI XUMHH

XUMUYeCKUd 37emMeHT. AToMm. fapo artoma, H30TOMNbIL. JDJIEKTPOHHAas
000/10uKa. JHEpreTUUeCcKre ypOBHH, TOJypPOBHU. ATOMHBIe opbuTamw, s-, p-, d-
s/ieMeHTbl. OCOOeHHOCTH pacripeiesieHusi 3/IeKTPOHOB M0 OpOuTansM B aToMax
3JIEMEHTOB TePBbIX UEThIPEX MEepUOZ0B. DJIeKTPOHHAsE KOH(PUTypaLvsi aTOMOB.

[Teproanueckuii 3aKoH U [lepuoanueckas cucteMa XUMHUUYeCKUX 3/1eMeHTOB /1.
N. MeHgeneeBa. CBs3b TepuOAMYECKOro 3akoHa U Ileproguueckoll CHUCTEMBI
xuMHUueckux snemeHtoB [I. MI. MeHzeneeBa ¢ COBpEMEHHOU TeOpUEM CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHMsI CBOMCTB XHMMHUUYECKHUX 3/IEMEHTOB WU
oOpa3yeMbIX WMHU TIPOCTBIX W CJIOXKHBIX BeIleCTB [0 TpyMraM U T[epuojaMm.
3HaueHve MepuoANYeCKOro 3aKOHa B pa3BUTUM HaYKHU.

CtpoeHve BelllecTBa. XUMHYECKasi CBsA3b. BHIbl XWMHWYECKOW CBS3U
(KOBaJIeHTHasi HeToJIApHasi W MOJIIpHAas, WOHHAs, MeTa/uinueckas). MexaHu3Mbl
oOpa3oBaHUsI KOBQ/IEHTHOM XHMUUYeCKOW CBs3M (OOMeHHBIM U  JIOHOPHO-
aKLenTopHbid). BogopogHasi cBsi3b. BasneHTHOCTb. D/1EKTPOOTPULIATETLHOCTD.
CrerneHb okrc/ieHusl. VIOHbI: KATUOHBI U @HUOHBL.

BemiectBa MOJIEKYJIIDHOTO YW HEMOJIEKY/SIDHOTO — CTPOeHMSl.  3aKOH
TIOCTOSTHCTBA COCTaBa BeleCcTBa. TUIbl KPUCTA/VIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeIeCTB OT THIa KPUCTA/UIMUECKOU PElIETKY.



[ToHsitue o aucriepcHbBIX cucTeMax. VICTWHHbIe M KOJUIOMJHbIE PacTBOPHI.
MaccoBasi [10J151 Bell[eCTBa B paCcTBODe.

Knaccudukanus HeOopraHu4ecKux COeJMHEeHUMN. Howmenknatypa
HEOpraHWYeCcKHX BelecTB. ['eHeTMyecKass CBS3b HEOPraHWYeCKHWX BeIeCTsB,
TIpUHA/JIeXKalluX K pa3/inuyHbIM KIaccaMm.

Xumuueckass — peakuusi.  Kraccudukanuss — XMMHAYECKUX — peakUydd B
HEOPraHWYeCcKOM W OpraHuyeckOM XMMHW. 3aKOH COXPaHeHHs MacChl BEILeCTB,
3aKOH COXPaHeHUs U MpeBpaleHus] SHEPruu NPy XUMHAYeCKUX pPeakLysX.

CKOpOCTb peakijiy, eé 3aBUCUMOCTh OT Pa3inuHbIX (hakTopoB. OOpaTuMbie
peakiyyd. Xumudeckoe paBHOBecre. DakTopbl, BUSIOLIME HA COCTOSIHUE
XyuMuyeckoro pasHoBecus. [1puHnun Jle [lartesnbe.

OneKTponuTrhyeckas guccoruainys. CubHble U cnabbie y1eKTpouTel. Cpesia
BO/IHBIX PAaCTBOPOB BeIeCTB: KUC/iasi, HelTpasibHasl, Lje/I0UHasl.

OKUC/TUTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKLUH.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLIeCTB W WX MpeBpalleHu:
neMoHcTparus tabnui «Ileproanueckasi cucteMa XUMHAYeCKUX yiemeHToB 1. 1.
MeHziesieeBa», H3ydeHWe MoOJesiell KPUCTA/UTMUECKUX PeIIETOK, Hab/io/eHue |
OTMCaHue JIeMOHCTPALIMOHHBIX U 1abOpaTOPHBIX OMBITOB (pa3/iokKeHWe TepOKCUa
BOZIOpPO/a B MPUCYTCTBUM KaTaM3aTopa, OTpeziesieHre Cpe/ibl PACTBOPOB BELIECTB C
TIOMOIL[bI0 YHUBEPCA/JIbHOTO0 UHAUKATOPa, Peakiiui UOHHOTO 0OMeHa), TIpOBe/ieHue
MIpaKTUUeCKoi paboThl «BvsiHYe pa3MMuHbIX (DaKTOPOB Ha CKOPOCTh XMMHUUECKOMH
peakLyn».

PacuéTtHble 3a7auu.

Pacuétel 1O ypaBHeHMSIM XMMHWUYECKUX peaklui, B TOM 4YHCJIe
TePMOXUMHUUYECKUe PAaCUEThI, PAaCUEThI C MUCIIOIb30BaHWEM TTOHSITUSI «MacCOBast [10Jist
BelL[eCTBa».

Heoprannueckas xumms

Hemertamnbl.  [lonokeHve Hemerta/sioB B [lepuogudueckod — cucTeme
XUMHUeCKUx 31eMeHTOB [. V. MeHzeneeBa u 0COOEHHOCTU CTPOEHUsI aTOMOB.
dusrueckre CBOMCTBA HEMeTa/IOB. AJIOTPONUSI HeMeTa//IoB (Ha Iipumepe
KUCJI0pO/ia, cephbl, hocdhopa u yriaeposa).

XvMHUecKre CBOMCTBa Ba)KHEMIIMX HeMeTa/l/IoB (Ta/loreHoB, Cephbl, a30Ta,
docchopa, yriepoja U KpeMHMs)) WU MX  coeAuHeHHUM  (OKCH/OB,
KUCJIOPOZCO/IepXKalliX KUCI0T, BOJOPOAHBIX COeJUHEHUH).

[IpumeHeHVe BayKHEHIIMX HEMETA/I/IOB U UX COeIMHEHUM.

Metamnbl. Ilonoxenne meta/ioB B Ileprosnueckor cUCTeMe XWUMHUYECKUX
snemeHToB 1. 1. MenpeneeBa. OcobeHHOCTA CTPOEHUsI JIEKTPOHHBIX 000/10ueK
aToMOB MeTas/uioB. OOiue ¢usnueckue cBoiicTBa MeTanioB. CIiyilaBbl MeTasl/IoB.
ONeKTPOXUMHUYECKUW Psifi HalPSDKEHU MeTaslioB.



XUMHUeCKre CBOMCTBA Ba)KHEWIIIMX MeTas/uioB (HAaTpuM, Kaaud, KasbLWH,
MarHui, aJlfOMUHUMN, LIUHK, XpPOM, »KeJie30, Me/lb) U UX COeIUHeHUHN.

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

OKCrepyMeHTa/lbHble MeTO/bl W3yueHHsl BeleCcTB U WX MpeBpalljeHul:
M3ydeHre KOJJIeKIUU «MeTanibl U CIJlaBbl», 00pa3ljoB HEMETa/l/ioB, pellieHue
9KCIIepUMeHTabHBIX 3a/lau, HaOmofieHue W OIMcaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBITOB (B3aMMOENCTBUE TUPOKCH/IA a/FOMUHUS C pacTBOpaMH
KUCJIOT U 11je/loueli, KaueCTBeHHbIe peaKl[Mi Ha KaTUOHbI MeTaslJIOB).

PacuéTHble 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeaKIMM BeIeCTB,
pacuéTel Macchl (06bEMa, KOJTMUECTBA BeIleCTBa) MPOAYKTOB peaKi[id, eC/T O/IHO
13 BellleCTB UMeeT MPUMeCH.

XuUMUS U )KH3Hb

Posib xumMuM B obecrieueHHH 3KOJIOTUUECKOM, SHEPreTHUeCcKod W THUIIeBOMN
6e301acHOCTH, PA3BUTHH MeWIMHBLL. [IOHSATHE O HAy4YHBIX MeTO/AaX TO3HAHUS
Bel[eCTB ¥ XUMUUECKUX PeaKLUi.

[lpeactaBneHuss 00 OOMMX HAyuHbIX TIPUHI[UIIAX  TTPOMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIMX BellleCTB.

Ye/sioBeK B MHpe BeleCTB U MaTepuajioB: BaKHeHIIMe CTPOUTe/bHbIe
MaTepuaibl, KOHCTPYKLIMOHHble MaTepuasbl, KpacKh, CTeKJ0, KepaMHKa,
MaTepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHwus.

XvMUsSI U 3[I0pOBbe Ue/iOBeKa: IIpaBW/a MCI0J/Ib30BaHUS J1eKapCTBEHHBIX
TiperiapaToB, TipaBu/ia 6e301acHOro UCI0J/Ib30BaHUs TIperapaToB ObLITOBOM XUMUU B
TIOBCE/IHEBHOM >KU3HU.

MexripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXXTpeJMETHBIX  CBs3ell  TpU  W3yyeHUH oOmer u
HeopraHM4yeckou XxvumMuM B 11 Kjacce OCyILeCTB/sIeTCS yepe3 UCMO/b30BaHUe Kak
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.

du3uKa: MaTepusi, IHEprusi, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEMTPOH, WOH,
M30TOM, PaIMOaKTUBHOCTb, MOJIeKYJIa, SHEPreTUUeCKU ypPOBeHb, BeIlleCTBO, TeJlo,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (H3nUecKre BeJUUYUHbI U eUHULIBI UX
V3MepeHusi, CKOPOCTb.



Buosiorus: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHH3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, TIOJIE3HbIE UCKOIaeMble, TOTIMBO,
pecypcsbl.

TexHOoMOrusl: XUMUYecKasi MPOMBILUIEHHOCTb, MeTa/Ulyprus, TPOU3BO/ICTBO
CTPOUTEJIbHBIX MaTeprasioB, CebCKOX035MCTBEHHOEe TPOW3BO/CTBO, IWILeBast
TIPOMBIIILJIEHHOCTb,  (hapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETHUYeCKUX MpenapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAsI TTPOMBILLIEHHOCTb, HAHOTEXHOJIOTHU.



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

JINHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmMBaeT TpeboOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCS TPOTpaMM  CpeJiHero o0Iero o0pa3oBaHusl (JTMUYHOCTHBIM,
MeTaripeIMETHbIM W TpeAMeTHbIM). HayuyHO-MeTOAMYECKOW OCHOBOW /ISt
pa3pabOTKKU TUTAHUPYEMBIX pe3y/JbTaTOB OCBOEHHsS MPOrpPaMM CpeaHero oOIrero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTO/IX O/,

B cooTBeTCTBUM C CUCTEMHO-AEsITe/IbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YPOBHE CpeJHero
ob11iero oOpa3oBaHUs Bbijie/IeHbI CieIyOIKe COCTAB/ISIOIINE:

OCO3HaHHEe OO0YyYaroIUMHUCSI POCCUMCKON TpaKJaHCKOH WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHI0;

Ha/JMuMe MOTUBALMU K 00yUeHHIo;

1[e/IeHaITpaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEXKIeHWUH JIMUYHOCTHA Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPHUUECKUX TPaUIMii 6a30BOM HAYKU XUMUM;

TOTOBHOCTb U CITOCOOHOCTH OOYyUarol[uXCs PYKOBO/JCTBOBaThCSI B CBOeM
JesiITeNTbHOCTU 1|€HHOCTHO-CMBIC/IOBBIMHA YCTAaHOBKaMH, TMPUCYIIUMU LIeJIOCTHOU
CHCTeMe XMMHUeCKOT0 00pa30BaHus;

Ha/lMuKMe MPaBOCO3HAHUS YKOJIOTUUECKOM KYJIbTYPhl U CTIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTh >KU3HEHHbIE TJIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHUS IpeaMeTa «XHWMHS» NOCTUTAlOTCS B
eIMHCTBe y4eOHOM W BOCTIIMTATeNHHOW [I€ATeTbHOCTH B COOTBETCTBUU C
T'YMaHUCTAUYECKUMH, COLMOKY/IbTYPHBIMH, NYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 00I1ijecTBa, TPUHATHIMU B 0OIIjecTBe
HOpMaMH W  TpaBWJIaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMM  TIpOLjeccam
CaMOIIO3HaHUSsl, CaMOpa3BUTHUS W HPABCTBEHHOrO0 CTAHOBJIEHUS JIMYHOCTU
00yUaroIuXCsl.

JIM4HOCTHBIE pe3y/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa T03HABATEbHOM M MPAKTUUECKOW [1eTeTbHOCTU
00yuaroIuXcs Mo pear3alyy MPUHATBIX B 00ITlecTBe 1[eHHOCTeH, B TOM UHC/e B
YyacTu:

1) rpakAaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YyYarIIMMHUCS CBOMX KOHCTUTYILIMOHHBIX TpaB U 00s13aHHOCTeH,
YBa)KEeHUS K 3aKOHY U MIPABOMOPSIIKY;

Npe/iCTaB/J€eHUs] O COLMAJbHBIX HOPMax W MpaBWIaX MEXJIUYHOCTHBIX
OTHOLIIEHUH B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOMH iesITe/TbHOCTU MPU CO3/1aHUU YueOHBIX
MPOEKTOB, pellieHNH yueOHbIX U MI03HaBaTe/IbHBIX 33/jau, BHITIOJTHEHUH XMMUUECKUX
5KCIIePUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh YW TIPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY WU
apryMeHTHI [PYTUX [P aHa/u3e Pa3/inyHbIX BUJOB yueOHOU JiesiTeTbHOCTY;

2) IaTPMOTHUYECKOr0 BOCIIUTAHMA:

L[EHHOCTHOTO OTHOLIEHWS] K MCTOPMYECKOMY M HAyYHOMY Hac/Ie[uro
OTeuyeCTBEeHHOM XMMUHY;

yBa)KEHUsI K TIpPOLieCcCy TBOpYeCTBa B 00/7aCTH TeOPUM U TPAKTUUECKOTO
NPYMEHeHUs1 XMMUM, OCO3HaHHUs TOrO, UTO JOCTW)KEHHSI HayKU eCTb pe3y/IbTaT
JIATeNbHBIX ~ HaO/o/leHnl, KPOMOT/IMBBIX — 9KCIIepUMEHTA/IbHbIX  TIOMCKOB,
MOCTOSTHHOTO TPY/a YYEHbIX U TTPAKTUKOB,;

VHTepeca Y 03HaBaTe/IbHbIX MOTUBOB B [10JIyYeHHUH U MIOC/IeIyIOIeM aHa/lr3e
MH(OpMaLMK O Nepe/jOBbIX JOCTU)KEeHUSIX COBPEMEHHOM OTeYeCTBeHHON XUMUUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

HPaBCTBEHHOI'O CO3HAHUs1, STUYECKOr0 MOBe/IeHNUS;

COCOOHOCTH OL|eHUBATh CUTYALIH, CBSI3aHHbIE C XUMUUeCKUMU SIBJIEHUSIMU, U
NIPUHMMAaTh OCO3HaHHbIE peLleHHs, OPUEeHTHPYSICb Ha MOpaJbHO-HPABCTBEHHBIE
HOPMBI Y 1|eHHOCTH;

TOTOBHOCTH OL|€HMBAaThb CBOE TOBeJeHWEe W TOCTYIIKM CBOMX TOBAapHUILEH C
MO3ULMM HPABCTBEHHBIX M IPaBOBBIX HOPM U OCO3HAHWE TMOC/e[CTBUM 3TUX
MOCTYTIKOB;

4) ¢hopMupoBaHus Ky/IbTYPbI 310POBbSI:

MOHUMaHUs 1[eHHOCTel 370poBOro U Oe3omacHOro obpasa >KU3HW,
HeoOX0/IMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/J0POBBIO;

cobmtoienysi mipaBus Oe3omacHoro obOpailleHHsi C BelljeCTBaMU B ObITY,
TIOBCE/IHEBHOM »KM3HU U B TPYJ0BOI1 [1eATeIbHOCTH;

MOHMMaHHWsl L|€HHOCTM TpaBUl WHAWBUJYAJbHOTO W  KOJJIEKTHUBHOIO
6e30macHOro MoBe/ieHus1 B CUTYyaLMsIX, YTPOXKAIOLMX 3/J0POBbIO U JKU3HU JTH0/Iel;

OCO3HaHUS TOC/Ee/ICTBUM M HENpUSITUSl BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1s, HAPKOTUKOB, KYpPEeHHUS]);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ieloBaTe/IbCKOM
JesiTe/IbHOCTH,  OOIIeCTBEHHO  TIO/Ie3HOM, TBOPUECKOM U APYyrUX BUZAAX
JesiTeNIbHOCTH;

YCTaHOBKM Ha aKTUBHOe ydYacThe B pelleHWd MpaKTUYecKuX 3afau
coLMa/ibHOM HaTlpaB/IeHHOCTH (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 TPY/ly, JIFO/IIM TPy/la ¥ pe3y/ibTaTaM TPY/I0BOH /IesiTe/IbHOCTH;

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;

TOHUMaHUsl TJI0OA/ILHOTO XapakTepa SKOJOTHYeCKUX Mpo0sieM, 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 9KO0JIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUS
PYKOBO/ZICTBOBaTbCSI UMW B T103HaBaTeTbHOW, KOMMYHHUKATHBHOM W COI[MA/IbHOM
MpaKTHKe, CMOCOOHOCTM ¥ yMEeHHUSI aKTMBHO TPOTUBOCTOSITH HZE0JIOTHU
xemodobuu;

7) e HHOCTH HAay4YHOT0 MO3HAHUA:

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

MOHUMaHHWs CreluUKY XUMHUM KakK HayKd, OCO3HaHUsI e& pOoIu B
dbopMHUpOBaHMY palMOHABLHOTO HAyYHOT'O MBbIIIJIEHUs,, CO3[jaHWUHU 11eJI0OCTHOT'O
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[UBU/IM3ALUU: B €€ T'YMaHUCTUUeCKOU HallpaB/IeHHOCTH U Ba)KHOM POJIv B CO3/]JaHUHU
HOBOM 0a3bl MaTepuaJbHOM KYJIbTYpPhl, peIleHHH TI100ambHbIX Tpob/IeM
YCTOWUMBOTO Pa3BUTHS Ue/IOBEYEeCTBA — ChIPbEBOM, SHEPreTUUeCKOHW, MUI[eBOU U
9KOJIOTMUeCcKOr 06e30MacHOCTH, B Pa3BUTHUH MeUIIMHbI, 0bOecrieueHur YCIOBUM
YCIIeIIHOTO TPYAA U SKOJIOTHYeCKU KOM(OPTHOM XKU3HU KaXK/I0T0 uieHa 00I1iecTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUS CYIIHOCTU MeTO/IOB
TO03HAHUS, MCI0J/Ib3yeMbIX B eCTeCTBeHHbIX HayKax, CIIOCOOHOCTH MCIO/b30BaTh
ToJiydaemMble 3HaHUS [T aHa/IW3a U 00bSICHEeHUS SIBJIEHUI OKPY>KaroIl[ero Mupa u



TIPOUCXOAMAIINX B HEM M3MeHeHUH, yMeHus iesiaTh 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX ()aKTOB ¥ UMEIOLIUXCS JaHHbBIX C L[e/IbI0 MOJyUeHH s JOCTOBePHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITeJTbHO MCIO/b30BaTh XMMUUECKUWe 3HaHUs [iIs
peliieHUsI IP06JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

MHTEepeca K MO3HaHUI0 U UCC/Iel0BaTe/IbCKOU JesiTeTbHOCTH;

FOTOBHOCTM W  CIIOCOOHOCTM K  HelpepblBHOMY  00pa3oBaHMIO U
camMo00pa30BaHui0, K AaKTUBHOMY IIOJIyUeHUIO HOBBIX 3HAaHUM 10 XWMUU B
COOTBETCTBUM C )KM3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0C0OO0eHHOCTSM Tpy/la B pa3iMuHbIX chepax mpodeccruoHaabHON
JesITeNTIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertarnpeZiMeTHbIe pe3y/bTaThl OCBOEHHs yueOHOro mpeamMeTa «XUMHs» Ha
ypOBHe cpefiHero o0irero 06pa3oBaHus BK/TFOUAIOT:

3HauMMble AT (OPMHUPOBAaHHS  MHPOBO33DEHHS  OOyUaroIMXxCs
MEXIUCIUTITMHADHBIE (MeXKIIpeJIMeTHbIe) OOIleHay4yHble TMOHSTHS, OTpakarollue
L[eJIOCTHOCTh HAyYHOM KapTWUHbl MUpa U CHeUU(UKy MeTO[OB [O3HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BellleCTBO, SHEPTUsl, sIBJIeHUe,
TIpPOLIeCC, CUCTeMa, Hay4HbId (DaKT, MPUHLWII, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwusi, UCC/eloBaHre, HaOMoieHre, U3MepeHre, YKCTIeEPUMEHT U IPYTHE);

yHUBepcanbHble yueOHbIe [efcTBUs (TI03HaBaTe/bHble, KOMMYHUKAaTUBHbIE,

peryasiTUBHbIE), obecrieunBaroIe (opMHupoBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/IbHOM KOMIIETeHI[UH 00yJaroLuXcs;
CTIOCOOHOCTD obOyyJarormxcs WCTI0/Tb30BaTh OCBOEHHBIe

MeXXIUCIUTUTMHApHbIE, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCajibHble yueOHbIe
JIeMCTBUS B MMO3HABATe/IbHOU U COLIMA/IbHOU MPAKTHKe.

MeTtanpeqMeTHble pe3y/bTaTbl OTpaXkalOT OBJaZleHWe YHUBEPCAJbHbIMU
y4eOHBIMH ~ TI03HABaTebHLIMH, KOMMYHUKAaTUBHBIMH WM PeTY/ISTHBHBIMU
JIeMCTBUSIMU.

Ogafienue YHHBepCa/TbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
JIeCTBUAMM

1) 6a30BbIe JIOrHUECKHe AeHCTBUA:

CaMOCTOATe/IbHO  (pOpMy/MpOBaTh W aKTyaJW3upoBaTh  Ipobsiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

omnpefieNiATh LA [AesTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JIOCTHYKEHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIeJISIMU;

WCII0/Tb30BaTh MPU OCBOEHUM 3HAHUM TPHUEMBI JIOTUUECKOTO MbIILJIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKU TMOHSATUM U yCTaHaB/IUBaTh 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 (CMMBOJI) 3/IeMeHTa, XuMuueckast (popmyiia, ypaBHeHUe XHUMUUECKOW peakiiu
— TIpY pellleHrWU yueOHBIX MMO3HaBaTeIbHBIX M MPAKTUUYECKWX 3a/iau, MPUMEHSITh
Ha3BaHHbIe MO/e/IbHbIe Mpe/CTaB/eHus /il BbISIBJIeHUs] XapaKTepHbIX TPU3HAKOB
13y4yaeMbIX Bell[eCTB U XMMUYEeCKUX peaKI|Ui.

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);

WCII0/Tb30BaTh HayUHbBIN sI3bIK B KaUeCTBe CPe/ICTBa IMPU paboTe C XMMUYeCKOH
vHdopMalMeli: MpUMeHsATb MeXrpeaMeTHble ((du3uyeckue W MaTeMaTHUecKue)
3HaKU U CUMBOJIBI, (POpMy/ibl, abOpeBUATypbI, 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;

OCYLLECTBJISITh CAMOKOHTPOJIb CBOEH JIesiITe/IbHOCTA Ha OCHOBE CaMOaHau3a u
CaMOOLIEHKH.

IIPEJIMETHDBIE PE3YJ/IBTATDI

10 K/TACC

[IpegMeTHble pe3y/bTaThl OCBOeHUMs1 Kypca «OpraHuueckasi XUMUSI»
OTPa’karoT:

chOpMUPOBAaHHOCTb  TIpeZiCTaB/€HUM O XHUMHUUECKOM  COCTaBJisitolei
eCTeCTBeHHO-HayUHOW KapTHHbI MUPa, POJIA XUMUWH B [IO3HAHWU SIBJIEHUM TTPHUPO/IbI,



B (OPMHPOBaHUM MBbIIIEHUSS W KYJbTYPbl JIMUHOCTH, €€ (YyHKLIMOHATBLHOU
IPaMOTHOCTH, HeOOXOUMOM [I/Is1 pellieHUs] MPaKTUYeCKuX 3a/lad ¥ 3KOJ0TUUeCKU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TPUPO/IHOM Cpe/ie;

B/IaJleHhe  CUCTEeMOM  XUMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaeT:
OCHOBOMOJIArarwlve TOHATUS (XMMHUUYECKUM SJIeMeHT, aToOM, 3JIeKTPOHHasi
000/10UKa aTomMa, MOJiIeKyJia, BaJleHTHOCTb, 3/IeKTPOOTPHUIAaTe/IbHOCTb, XUMHUeCKasl
CBsI3b, CTPYKTypHasi (hopmysia (pa3BépHyTas M COKpall|éHHasi), MO/b, MOJISIpHasi
Macca, MOJISIPHBIN 00bEM, YT/IePOJHBIN CKeleT, PyHKIMOHa/IbHAS TPYIIa, paJuKal,
V30MepUsi, U30Mepbl, TOMOJIOTUYEeCKUU Psif], TOMOJIOTH, YT/1€BOAOPO/bI, KUCIIOPOA, U
a30TCo/iep)Kale COeJJMHeHHs, MOHOMep, TIOJIMMep, CTPYKTYpPHOe 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COeIMHEHUs1); TeOpUM U 3aKOHbl (Teopusi CTPOEeHMsI
opraHvueckux BeujectB A. M. ByTtiepoBa, 3aKOH COXpaHeHUs MacChl BellleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKAU $S3bIK XWMHWHM; MHDPOBO33DEHUeCKHe 3HaHWUS,
Jexxane B OCHOBe TMOHUMaHWA NPUUYMHHOCTU M CUCTEMHOCTU XHWMHYECKHX
sIBJIeHUH, (DAKTO/IOTHUUeCKHe CBeJleHUs1 O CBOWMCTBax, COCTaBe, IOJy4YeHUM U
0e30I1aCHOM HCTIO/Ib30BAaHUH BA)KHEHIIIMX OPraHWYeCKUX BEIIeCTB B OBbITY U
TIPaKTUYeCKOM JesiTeJIbHOCTH YeI0BEeKa;

c(hOpMUPOBAHHOCTb YMEHWW BBISIBJISITh XapaKTepHble TPU3HAKW TMOHATUM,
yCTaHaB/IMBaTh MX B3aMMOCBS3b, MCII0/b30BaTh COOTBETCTBYIOIIUE MOHSTUSL TIPU
OMNMCaHWU COCTaBa, CTPOEHUS U MpeBpallleHru OpraHuueCcKruX COeIMHEHNH;

chOpMUPOBAHHOCThL YMEHUWM HCI0/Ib30BaTh XWUMUUECKYH) CUMBOJIMKY IS
COCTaB/IeHUST MOJIEKY/SIDHBIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKPAILEHHOW)
dbopmMy/s1 OpraHMYeCKMX Bel[eCTB MW ypaBHEHUM XUMHUECKUX peaKLui,
W3roTaB/IMBaTh MO/IeJIM MOJIEKYJl OPraHUYeCcKUX BeIecTB [/ WITOCTPALUM UX
XMMUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTb YMEHUM yCTaHaB/AMBaThb MPUHAJJIEXKHOCTb W3yUeHHbIX
OpraHhYecKuX BelecTB MO0 MX COCTaBy M CTPOEHUI0 K OIpeJeéHHOMY
KJIaccy/rpynmne coeiuHeHuW (Yr/eBOAOpPOAbI, KHUCIOPOA, U a30TCojepXKalue
COeIMHEHWS], BBICOKOMOJIEKYJIAIDHbIE COeJWHEHHWs), [aBaTb WM Ha3BaHUS TI0
cucteMatnueckoli HoMmeHksatype (IUPAC), a Takke NPUBOAUTL TPUBHAIbHbIE
Ha3BaHUS OT/E/JbHBIX OpPraHMYeCKUX BelecTB (3TWIeH, MPOIWIeH, alleTH/eH,
STUJIEHTJIUKOJIb, TJULEPUH, (eHos, (opManbleru/, aleTaabJeruji, MypaBbUHas
KUCJIOTa, YKCYCHAasi KUCJIOTa, OJIeMHOBast KUCJIOTa, CTeapuHOBas KUCJ/IOTa, TJIFOKO3a,
dbpyKTO3a, KpaxmaJl, 1ie/I/1t0/103a, TULHH);

c(hOpMHUPOBAaHHOCTb YMeHUSI OMNpeAe/sTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHUYeCKUX COeIMHeHUsX (O/JMHapHbIe U KPaTHbIE);

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



chOpMUPOBAHHOCThL YMEHUI XapaKTepU30BaTh COCTaB, CTPOeHUe, (hr3nuecKue
M XUMHYEeCKHMe CBOMCTBA THUITMYHBIX TIpe/CTaBUTe/ield pa3/MUHbIX K/acCoB
OpraHhYecKux BelllecTB (MeTaH, 3TaH, STU/IeH, TIPOIWJIeH, alleTu/eH, OyTaaueH-1,3,
MeTunbyTaguen-1,3, 6eH30/1, MeTaHOJ, ITAHOJI, STUJIEHTJIMKO/Ib, TTULePUH, (eHOJI,
aleTanb/leru/i, MypaBbUHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a, Kpaxmall, Lie/IIH0/103a,
aMUHOYKCYCHasi KUCJIOTa), WITIOCTPUPOBAaTh T'€HETUUECKYH0 CBSI3b MEXAY HUMH
ypaBHEHUSIMM COOTBETCTBYIOIIMX XUMUYECKUX peaklyid C UCI0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYT;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaThb UCTOUHUKU YTJIeBOJOPOJHOIO
ChIpbs (HedThb, TPUPOAHBIN T'a3, YTOJb), CIIOCOOBI X TepepadOTKH M MPaKTHUYeCKOe
TpYMeHeHre TIPOAYKTOB TiepepaboTKy;

chOpMUPOBAHHOCTh YMEHWW TIPOBOJUTH BBIYMCIAEHUS [0 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/MYeCTBa MCXOAHOTO BeIjeCcTBa WM TPOAYKTa
peaki|u 10 M3BeCTHLIM Macce, 00bEMY, KOJIMUECTBY OJJHOT'O M3 UCXO/IHBIX BEIlleCTB
WY TIPOIYKTOB PeaKINM);

cchOpMHUPOBAaHHOCTh yMEHWM B/afleTb CHUCTEMOH 3HaHWMM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/Ib3yeMbIX B XMMUU MPU W3Y4YeHUU BeIeCTB U
XUMUYECKUX siBlIeHud (HabO/roieHre, n3MepeHure, SKCIIepruMeHT, MO/Ie/TMPOBaHMUe),
WCII0/Ib30BaTh CHUCTEMHbIe XUMUYECKWe 3HaHWSl [Jid TIPUHSTHS pelleHud B
KOHKDeTHBbIX JKM3HEHHbIX CUTYyal[usiX, CBsI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHUeM;

cchopMUPOBAaHHOCTb YMeHU COO/I0AATh TIpaBUIa MOb30BaHUS XUMUUECKOH
MOCYy/IoM U JlabopaTOpHbIM O0OpyZIOBaHMEM, a TakXKe IpaBWia oOpalreHus C
BellleCTBaMH B COOTBETCTBUM C WHCTPYKLUSIMM T10 BBITIOJTHEHHIO J1ab00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTb YMEHWM T[UIaHWPOBaTb M BBIMOJHATE XUMUYECKUN
9KCTMepyUMeHT (TpeBpallieHusi OpraHuueCcKrX BellleCTB MIPYU HarpeBaHWH, MOoyyeHue
5TWJIEHA U U3yueHure ero CBOMCTB, KaueCTBeHHbIe peakLiMi OPraHUueCKrX BeleCTB,
JeHaTypaiyst 0esKoB MPU HarpeBaHWH, 1IBeTHbIE peaKliy 0e/IKOB) B COOTBETCTBUH
C TIpaBWIaMH TexXHWKW 0e30MacHOCTH Tipy oOpallleHuu C BellleCTBaMu U
nabopaTopHbIM  00Opy/ZiOBaHMEM, TIPeACTAaBASTh  pe3y/abTaThl XUMHUUECKOTO
SKCrepuMeHTa B (opMe 3alucu ypaBHEHHM COOTBETCTBYIOLIMX peakLuid U
dbopMyIMpoBaTh BLIBO/JbI HA OCHOBE 3TUX Pe3yJ/bTaToB;

chOpMUPOBAHHOCTb yMEHUM KDPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
MH(pOpMaLMIO, TOJy4yaeMyl) M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vH(popmauu, VIHTepHeT U Apyrux);

chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOfaTh  TpaBWa  IKOJIOTHYECKH
1je/1eco00pa3Horo TIOBefleHHsI B OBITY W TPY/JOBOW [eSTebHOCTA B LIEJsX
COXPaHeHHUsl CBOEro 37I0POBbsi U OKpY’Karolllell MpPUPOJHON Cpejibl, O0CO3HABaTh



OMAaCHOCTb BO3[EWCTBUSI HA >KMBbIE OPraHU3Mbl OMpeJe/IEHHbIX OpPraHUYeCKuX
BeII[eCTB, TMOHMMasi CMbICT TIoKa3aresis I1/1K, MosicHATH Ha mpuUMepax CIIoCcoObI
yMeHbIIIEHUs] W TpelOoTBpallleHUs] MX BPEeAHOr0 BO3/IEUCTBUS HAa OpraHu3M
yesi0BeKa;

AJisT 00yJarouxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMM 37I0POBbSI: yMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeETO/[aX II03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUM;

JJIsT  CJIeTIBIX U CJIADOBUJAIIMX OO0YyUarouXCs: YMeHHe HCII0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucteMy obo3HaueHuit JI. Bpaitisa /s 3aricy XUMUUECKUX

dbopmy.
11 KJTIACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHUs Kypca «OOimias ¥ HeopraHuueckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAaHHOCTb  TIpeJCTaB/IeHUM: O XUMHUYECKOM COCTaBJstolen
eCTeCTBeHHO-HayUHOW KapTHUHbI MUPa, POJIA XUMHWH B O3HAHWU SIBJIEHUM MTPUPO/IbI,
B (OpMHUPOBaHUM MBbIIIIEHUS W KYJbTYPhl JIMUHOCTH, €€ (yHKIIMOHATLHOU
IPaMOTHOCTH, HeOOXOUMOU [I/Is1 pellieHUs] MPaKTUYeCKUX 3a/lad ¥ 3KOJ0TUUeCKU
000CHOBAaHHOT'O OTHOLLIEHUST K CBOEMY 3/J0POBBIO U TIPUPOJHOM Cpe/ie;

B/IaJleHhe  CUCTEeMOM  XUMHUYeCKMX  3HaHWM, KOTOpas  BKJ/IHOYaeT:
OCHOBOIIO/Iararoiye TOHATUSl (XUMUUeCKUil 3/IeMeHT, aToOM, U30Tol, S-, p-, d-
3/IeKTPOHHbIE OpOWTanM aTOMOB, HWOH, MOJIeKY/a, MOJb, MOJSPHbBIM 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTENeHb OKUCJIeHUs, XUMHUYeCcKasi CBSI3b
(KoBaJsieHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJOPO/Hasi), KpUCTa/yInuecKasl peliéTka,
TUMBl ~XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI,  HE3JIEeKTPOJIUTHI,
3/IeKTPOJIMTUYECKAss [JAUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAaHOBUTENb, CKOPOCTh
XUMUYECKOM peakld, XUMWYEeCKOe DaBHOBECHE); TEOPHMH W 3aKOHbI (Teopusi
3/IEKTPOJIMTUUECKOM [UCCOoLMaliuM, Tepuoaudeckui 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHUs] MacCChbl BeleCTB, 3aKOH COXPaHeHUsI U TIpeBpallieHrs] SHepruu
MpU XUMUYECKUX DpeaklUsX), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHWs, JieXXallle B OCHOBe MOHUMAaHWS TPUYMHHOCTA M
CUCTeMHOCTU XHMMUUECKHX SIBJIEHUM, (PAaKTOIOrHUeCcKrue CBeJIeHUs] O CBOWCTBAX,
cocTaBe, TI0/lydeHHUH U 6e30macHOM MCIIOh30BaHUM BaXKHEUIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/IOBeKa;

c(hOpMUPOBAaHHOCTb YMEHUW BBISIBJISAITh XapaKTepHbIE TPU3HAKW TMOHATUM,
yCTaHaB/IMBaThb WX B3aUMOCBSI3b, UCIIO/Ib30BaThb COOTBETCTBYIOLIUE TOHATUS TIPU
ONMCaHWW HEOPTaHWYEeCKUX BeILeCTB U UX MpeBpallleHul;

chOpMUPOBAHHOCThL YMEHUW WCIO/Ib30BaTh XWUMUUECKYH) CHUMBOJIMKY IS
coctaBieHuss (GOpMy/a  Bel[eCTB U  YpaBHEHUW XWMUUECKUX  peakLui,



cuctematnueckyro HoMeHKNIaTypy (IUPAC) v TpuBHasibHble Ha3BaHUs OTHe/IbHBIX
HeOpraHWueCKUx BeljecTB (yrapHbIM Tra3, YIJIEKMC/IbIM Ta3, aMMUAK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CO/ia, MUPUT U [IPYTUE);

c(hOpMHUPOBaHHOCTb YMEHUH OMpe/ie/IsiTb BaJIEHTHOCTb U CTE€eHb OKUCIEHUS
XUMUUECKUX 3J7IEMEHTOB B COEJUHEHHSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs13U (KOBas/ieHTHasi, MOHHasi, MeTajlyInyeckasi, BOJJOPO/Hasi) B COeIMHEHUSIX, TUI
KPHCTa/UIMUeCKOM DEeLIETKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIeKYJ/IsipHas,
VIOHHAs, MeTa/l/InvecKas), XxapakTep CpeZibl B BOJAHBIX paCTBOPaxX HEOPraHWYeCKUx
CcoeIMHeHMH;

chOpMUPOBaHHOCTh YMEeHUU yCTaHaB/IUBaThb TIPUHA//IEXKHOCTh
HeOpraHuYeCcKWx BeLeCTB [0 HMX COCTaBy K ONpeje/IéHHOMY KJacCy/rpymre
CcoelMHeHWH (TPOCTbIe BellleCTBa — MeTa/Ibl U HeMeTasllbl, OKCH/bl, OCHOBaHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COTH);

c(hOpMUPOBAHHOCTb YMEHUW PACKPbIBaTh CMBIC/ M€PUOJAYECKOro 3akoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLYI0, OOBSICHUTETbHYHO
Y TIPOTHOCTUYECKYHO (DYHKI[UU;

chOpMUPOBAHHOCTh YMEHWM XapaKTepu30BaThb 3/eKTPOHHOE CTPOeHue
aTOMOB XUMHUECKHUX 3jieMeHTOB 1-4 mieprogoB Ileproguueckor CUCTEMBI
XUMUueckux 3yemeHToB [I. V. MeHgeneeBa, WCMHOJb3ys MOHATUSA «S-, p-, d-
3/IEKTPOHHBIE OpPOUTA/IN», «3HEPTeTHUeCKHe YPOBHU», 00BSACHATH 3aKOHOMEPHOCTH
V3MEHEeHUs] CBOMCTB XMMHUUECKHX 3JIEMEHTOB U HUX COeJUHEHWH M0 Tepuoiam M
rpynnam [lepuoarueckor cuCcTeMbl XUuMUUeCKUX 3/1eMmeHTOB /1. V1. MeHeneeBa;

chOpMUpPOBAaHHOCTh ~ YMEHHM  XapaKTepu3oBaTb  (OINHWCHIBATh)  0OIIMe
XMMUYECKWe CBOWMCTBA HeOpPraHWYeCKUX BelleCTB pa3/IMYHbIX  KJIacCoOB,
TOATBEPXKAAaTh CYL[eCTBOBAHME TeHEeTUUeCKOM CBSI3U MKy HeOpraHu4eCKUMU
BellleCTBaMH C ITOMOLbI0 YPaBHEHUM COOTBETCTBYHOLMX XUMUYECKUX PeaKLUM;

c(hOpMHUPOBAaHHOCTb YMeHMsl K/IaCCU(MUIIMPOBATh XUMHUYECKUe peaklUU I0
pa3MUHbIM NpHU3HaKaM (YUC/y U COCTaBy pearvpyrolux BeLecTB, TeIJIOBOMY
3¢ deKTy peakiuy, U3MEHEHHUIO CTelleHel OKWCIeHWs 3JIeMeHTOB, 00paTUMOCTH
peaklyy, y4acTHIO0 KaTaau3aTopa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTaB/SITh YPaBHEHHUs peaki[uid pa3/uyHbIX
THUIIOB, TIO/THBIE U COKpAIIEHHbIe YpaBHeHUs peaKiiii HOHHOr0 0OMeHa, yUHUThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeakLUU UAYT 40 KOHLIA;

chOpMUPOBAHHOCTb yMEHUM TIPOBOJUTH peakLWW, [OATBep)KJarolye
KaueCTBEHHbIM COCTaB pAa3/IMUHbIX HEOPraHWYeCKUX BeIleCTB, paclio3HaBaTh
OTMBITHBIM ITYyTéM MOHBI, TIPUCYTCTBYIOLIUE B BOJHBIX PaCTBOPax HeOPraHWYeCKHUX
BeLLIeCTB;



chOpMUPOBAHHOCTL ~YMEHUM  pacKpbIBaThb CYIL[HOCTb  OKUC/IATETbHO-
BOCCTAHOBUTE/IbHBIX peaKldid MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUUeCKOM
peakiiy OT pa3/IMuHbIX (PAKTOPOB; XapaKTep CMellleHUs] XMMUUeCKOr0 paBHOBECHSI
B 3aBUCHMMOCTH OT BHellIHero Bo3aeucTBus (rpuHLun Jle [llartesnbe);

cOpMUPOBaHHOCTb YMEHWM XapaKTepu30BaTb XHWMHUUECKHe TIPOLIeCChI,
JieKallie B OCHOBe TPOMBILIJIEHHOTO MOJIyYeHUss CePHOM KWUCJIOThl, aMMUaKa, a
Takke C(HOPMHUPOBAHHOCTb MpeZCTaB/ieHNui 00 OOIMX HayUHBIX TPUHLIATIAX U
9K0JIOTHYECKUX MpobieMax XMMHUUYeCKOT0 IMPOU3BO/ICTBa;

c()OPMUPOBAHHOCTb yYMEHWM TMPOBOJUTH BBIYUC/IEHHS C WCIO/Ib30BaHUEM
TIOHSITHST «MaCCOBasi 10Jisl Bell[eCTBa B PACTBOPe», 00bEMHBIX OTHOLLIEHUIA ra30B TpU
XUMHUECKUX PpeaKlUsX, MacChl Bell[eCTBa WIM 00bEMA Ta30B 0 HM3BECTHOMY
KOJIMUeCTBY BeIleCTBa, Macce WX O0OBEMY OJHOTO W3 yUaCTBYIOIIUX B Peakiuu
BeLL[eCTB, TeryioBoro 3¢¢ekra peaklMd Ha OCHOBE 3aKOHOB COXPAaHEHWsS! MacCChl
BeLL[eCTB, NIpeBpalLleHrs U COXPaHeHWsl SHePruy;

cchopMHUPOBAHHOCTh YMeHU COO/MIOAATh TIpaBUIa MOb30BaHUS XUMUUECKOH
MOCY/IOM W JlabopaTOpHBIM O0OOpPYZIOBaHWEM, a TaKXKe ITpaBWia oOpalreHus C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abOpaTOPHBIX
XUMUUECKUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUIaHUPOBaTh U BBIMOJIHATD XUMUUYECKUN
SKCIepuMeHT (pas/io’KeHue TMepoKCHUAa BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa,
orpejiesieHe Cpefbl pacTBOPOB BEIeCTB C TOMOLIbID  YHUBEPCAIbHOIO
VH/IMKaTopa, BIWSHUE Pa3/IMYHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU peakLuu,
peakiu HMOHHOro oOMeHa, KaueCTBeHHble PeakIMM Ha CyabdaT-, KapboHaT- U
XJIOpU/-aHWOHBI, HA KaTMOH aMMOHUS, pellleHre 5KCIepUMEeHTAabHbIX 3a/au I10
TeMaM «MeTaminbl» U «HemeTannbl») B COOTBETCTBUU C TpPaBWIaMU TeXHUKHU
6e3omacHoOCTU TIpU OOpallleHuH C BelljeCTBaMU U j1abopaTOpHbIM 000pyI0BaHKEM,
Mpe/ICTaB/IATh pe3y/bTaTbl XWMHUUYECKOTO SKcrepumeHTa B ((Gopme 3anucu
yPaBHEHUM COOTBETCTBYIOIIMX pPeakLvii ¥ (POpMy/IMpPOBaTh BbIBO/bI HA OCHOBE 3TUX
pe3yJbTaToB;

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

chOpMUPOBAaHHOCTL ~ YMEHMM  COO/Mo/laTh  TIpaBW/a  3KOJIOTUUECKU
1jesiecoobpa3HOro ToBefieHHsi B ObITY W TPYJOBOM JeATebHOCTU B LEJIAX
COXpaHEeHUsI CBOEro 3/I0POBbSI U OKDY’Karolller TPUPOJHOM Cpefbl, OCO3HABaThb
OMaCHOCThb BO3/I€MCTBUS Ha >KUBbIE OPraHU3MBbI OIpe/ie/IéHHbIX BelleCTB, TOHUMas



cMmbIc/T Tokasaresisi T1[IK, MOSCHATE Ha IIpUMEpax CIOCOObI YMEHBIIEHUS H
TpeJiOTBPAILeHUs UX BPeJHOI O BO3JEMCTBUS HA OPraHW3M YesI0BeKa;

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

JJIsT  CJIeTbIX U C/IabOBUIAIIMX 00yuaroluxcs: YMeHHe HCII0/Ib30BaTh
pe/ibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHMi JI. Bpaiiia /s 3amucu XMMHUYeCKHUX

dbopmyi.
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39 Anbpaeruzibl. KapOoOHOBbBIE KUC/IOTBI. v 1

CokHBIe 3(hUpbl
3.3 YrneBojpl 3 2
Ntoro no pa3peny 13
Pa3pen 4. A3oTcoaepikaiiye opraHnyecKue coeJuHeHUs
4.1 AmrHBI. AMUHOKUC/IOTBI. benku

VToro no pasgeny

Pa3zpen 5.

BBICOKOMOJIEKyJIHPHbIe coenHeHnud




5.1 ITnactmaccel. Kayuyku. BosiokHa
Uroro nio pa3geny
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2
11 KJ/TACC
KosmmuecTBO yacoB JJ/IeKTPOHHbIE

. HaumeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)

) NporpamMMsbI Bcero oﬁn’rponbnme %aKT“quK"e oOpa3oBare/bHBIE

paboTbI paboThI pecypce
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aTomoB. [Teproanueckuii 3akKoH U
1.1 [Tepuiogrueckas cucTeMa XUMUUECKUX 3
snemeHToB /. 1. MeHzeneeBa

12 Crpoenue BeriecTBa. MHoroobpasue 4

) BeIeCTB
1.3 XHUMHYeCcKue peakLiuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannuyeckass XuMus
2.1 Mertanibl 6
2.2 Hewmetanbl 9 1
23 CBs13b HEOPraHUYECKUX U OPraHUueCKuX ?

) BeL[eCTB
Wroro no pa3peny 17
Pazpgen 3. XuMus ¥ KU3Hb
3.1 XVMUS U )KU3Hb 4
WToro no paszeny 4
OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




TIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KITACC

Kop
NMpoBepsieMoro
pe3yJibTara

IIpoBepsieMble MpeJMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/Hero o01ero 00pa3oBaHus

1

TeopeTrueckrie OCHOBBI OPraHUUeCKOU XUMHUU

1.1

CdopMHUPOBaHHOCTh TPe/ICTaB/IeHU 0 XMMHUYECKON COCTaBJISItOLel
eCTeCTBeHHOHAyYHOW KapTHWHBI MHUPa, POJUM XUMHUM B T103HAHUU
sIBJIeHWA TIpUPOJbl, B (OPMUPOBAHUM MBIIIUIEHUSI W KYJIBTYDbI
JIMYHOCTH, €& (YHKIHMOHATBLHOM TPAMOTHOCTH, HEOOXOAUMOMN Ajis
pellieHHsT TPAKTHUeCKWX 3a/lad M JKOJOTMUeCKH 000CHOBAHHOTO

OTHOIIIEHUSI K CBOeMY 3/I0POBbIO U TIPUPOAHOM Cpefie

1.2

Bnagenve cuctemMoll XUMHYECKWX 3HAaHWW, KOTOpas BK/HOYAeT:
OCHOBOIIO/IararoLme TIOHSATHUS (Monekya, BaJIEHTHOCTb,
371eKTPOOTPULIATE/IbHOCTb, CTeNeHb OKWC/IeHUsl, XMMUYecKasl CBS3b,
MOJTb, MOJISIpHasi Macca, MOJIIPHbIN O0BEM, YIJIEPOAHBIA CKesleT,
(yHKLMOHa/bHAsA ~ Tpynma, pajukaa,  U30Mepusi,  U30Mephl,
rOMOJIOTUYECKUN psifi, TOMOJIOTH, YIJIEBOAOPO/bl, KHUCIOPOJ- U
asoTco/iepsKallye coeiMHeHUs], OMOIOTHYeCKU aKTHUBHbIE BelleCTBa
(yriieBofipl, XXUpPhI, OJIKK), MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKYJ/ISIDHbIE COE/JUHEHUs); TEeOPUM U 3aKOHbl (Teopusi
XUMHYECKOr0 CTPOeHUsi opraHuueckux BeilectB A.M. ByTtniepoga),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XWMHUH, (DaKTOJIOruueckKuie
CBeJleHUsi O CBOWMCTBaxX, COCTaBe, TIIOJiyueHUM U Oe3o0racHOM
WCTO/b30BAaHUM Ba)KHEWIIMX HEOPraHWYeCKUX W OpraHh4YecKux

BellleCTB B ObITY U TIPAaKTUYECKOM [1esiTe/TbHOCTH YesloBeKa

1.3

C(i)OpMI/IpOBaHHOCTL YMeHHI‘;I BBISBJ/IATE XdPAKTE€PHbIE TIPHU3HAKH
HOHﬂTHﬁ, YCTaHaBJ/IMBATb nux B3aUMOCBA3b, HCII0/1b30BaTh
COOTBETCTBYIOIHME TIOHATHUA IIPU OIMKMCAHUM COCTaBad, CTPOE€HUA U

TIIpeBpaleH’ OpraHu4eCcKnX CoeJUHeHUU

1.4

c(OpMUPOBAHHOCTh YMEHUI UCTIOb30BaTh XUMHUUECKYH) CUMBOJIUKY
IJIsl COCTaBJ/IEHHSI MOJIEKY/SIPHBIX W CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHo) ¢(opMyn OpraHMuYecKWX BellecTB M ypaBHeHUH
XUMHUECKUX  peaklWid, W3rOoTaBJMBaTh  MOJeIM  MOJIEKY

OpPraHWYeCKHX BeIleCTB [yl WUIIOCTPALMM MX XUMHUECKOro u




MPOCTPAHCTBEHHOI'O CTPOEHUA

1.5

CchopMUpOBaHHOCTL YMEHHWI yCTaHaBAWBaTh TPUHAAJIEXKHOCTh
V3y4YeHHbIX OPraHUUeCKUX BeIeCcTB M0 UX COCTaBy U CTPOEHUIO K
oripefie/IEBHHOMY Kiaccy (rpynme) coefuHeHWM (yr/ieBOAOPOJbI,
KUCJIOPOJ, U a30TCO/ieprKalljie COeJUHEeHUs], BbICOKOMOJIEKYISpHbIe
coequHEeHMs), JiaBaTh WM Ha3BaHUS TI0 CHCTeMaTUUeCKOH

HoMmeHKiarype (IUPAC)

1.5

CdopMHpPOBaHHOCTb YMeHUs ONpeJeNaTh BUIbl XUMUUECKOW CBS3U B

OpraHrn4eCKux CoeMHEHUAX (OAI/IHaprIe n KpaTHLIE)

1.6

CchopMUpPOBaHHOCTb yMeHUsI TPUMEHSITh: TI0JIOKEHUSI Teopuu
CTpoeHUsi opraHndeckux BeiecTB A.M. ByTiepoBa /it 06bsicHeHust
3aBUCHMOCTH CBOWCTB BeLeCTB OT MX COCTaBa U CTPOEHMs; 3aKOH

COXPaHEeHHs1 MacChl BeIeCTB

YFJ'IEBO,E[OPO,E[LI. KHCHOpO,E[CO,E[ep)KaLL[I/Ie n d30TCoZep Kalire

OpraHnyeckve CoeJHEHMs. BI)ICOKOMO]IEKYJ'IHPHI;IE coearMHeHUA

2.1

CchopMHpOBaHHOCTbL yMEHWM TMPUBOAUTL TPUBHA/IbHbIE Ha3BaHUS
OTZIeJTbHBIX OPTaHUYeCKUX BeIIeCTB (ITWU/IeH, MPOIU/IEH, alleTU/IeH,
STWIEHTJIUKOMb, TJUIepyH, (GeHom, dbopManbaeru, aileTanbAerus,
MypaBbUHasi KHWCIO0Ta, YKCyCHas KMCJIOTa, OJIeMHOBasi KUCJIOTa,
CTeapyHOBasi KUCJIOTa, TJIFOKO3a, (DpyKTo3a, Kpaxmas, Lie/UIr0Ji03a,

TJIULIVH)

2.2

CdopMHUPOBaHHOCTh YMEHUIH XapaKTepHU30BaTh COCTaB, CTPOEHHE,
¢u3nMUueckre U XUMHUECKHe CBOMCTBA THUITMYHBLIX TMpeCTaBUTe/eH
Pa3/IMYHBIX K/IaCCOB OPraHUYeCKHWX BellecTB (MeTaH, 3TaH, STH/IEH,
TIpOTIWJIeH, aleTuaeH, OyrtaaueH-1,3, metunbyragauen-1,3, GeH3on,
METaHOJI, 9TaHOJI, ITUJIEHIJIUKOJIb, TJIMIIEPHH, (DeHOJI, arleTanbaerus,
MypaBbHHAsE U YKCYCHasl KUC/IOThI, TJIFOKO3a, KpaxmaJ, LIe//TH/I03a,

aMUHOYKCYCHasi KUCJIOTa)

2.3

CchopMUpOBaHHOCTb YMEHUSI WITHOCTPUPOBATh TeHeTUUeCKYH0 CBSI3b
MeXAy TUMAYHBIMHA  TIPeJCTaBUTE/NSIMA  PA3/MUHBIX  K/1acCOB
OpraHWYeCcKMX  BeIeCTB  ypaBHEHUSIMU  COOTBETCTBYIOLLMX

XUMHAYECKUX peakl{iil C UCT0/Ib30BaHUEM CTPYKTYPHBIX (hOpMYJI

2.4

ChopMHpOBaHHOCTL ~ yMEHMSI ~ XapaKTepu30BaTb  WCTOUYHUKHU
YTIeEBOJJOPOAHOTO ChIPbsi (HE)Th, MPUPOAHBIN Ta3, YToJib), CIIOCOOBI
uxX TiepepabOTKM U TpakTU4YeCKoe IpUMeHeHHe IIPO/YyKTOB

riepepaboTKu

XUMUSA U )KU3Hb. PacuéThl




3.1

CchopMUpOBaHHOCTL YMEHHWM BafieTb CUCTeMOH 3HaHM 00
OCHOBHBIX METOZaX HAyYHOrO TO3HaHUS, MCIOJIb3yeMbIX B XUMHUHU
NpY W3yUYeHUW BeLeCTB W XUMHUeCKUX siBjieHUN (HabmrozeHue,
v3MepeHUe,  SKCIIepUMEHT,  MO/leJIMPOBaHWe),  MCI0/Ib30BaTh
CUCTeMHble XUMHWUeCKWe 3HaHusi [ TPUHATHS pelleHud B
KOHKDEeTHBIX )KWU3HEeHHBIX CUTYyal[UsiX, CBSI3aHHBIX C BellleCTBaMU U UX

IMprMEeHEeHHEM

3.2

CchopMUpOBaHHOCTb YMEHWM COOJIIOAATh TpaBWia I0JIb30BaHUS
XUMUYECKON TIOCY/I0OW M 1abopaTopHbIM 000pYy/IOBaHUEM, a TaKXkKe
TipaBW/Ia 0OpallleHus C Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKLIUSIMHU

110 BBITTO/THEHHUTO Ha60paTOpHLIX XUMHUUYeCKHX OIIbITOB

3.3

CchopMUpOBaHHOCTL ~ yMEHWM  TJIaHUPOBaTb W BBITIOJIHATh
XUMHWUECKUW 3KCIepUMEeHT (TpeBpalljeHus] OpraHM4eCcKUX BellecTB
NpY HarpeBaHWH, MOJlyueHHe STW/IeHAa U H3yueHUe ero CBOWCTB,
KaueCTBEHHbIe DeakI[MM OpraHhyecKuX BellecTB, JeHaTypalusi
0e/KOB TIpU HarpeBaHUH, I[BETHbIE peaKIuy 0eKOB) B COOTBETCTBUN
C TIPaBWIaMH TEXHUKH 0€301acHOCTH TIPU 00pallleH!H C BelleCTBaMU
u jabopaTopHbIM 000py/0OBaHHEM; TIPeJCTaBJIsATE Pe3yJIbTaThl
XUMUAYECKOr0 3KCriepuMeHTa B ¢dopMe 3anycy  ypaBHEHHUH
COOTBETCTBYIOLLMX PeakLuil U (OpMy/JUPOBaTh BbIBOJbI Ha OCHOBE

JTUX PEe3yJ/IbTaTOB

3.4

CchopMUpOBaHHOCTb ~ yMEHUM  TPOBOAWUTb  BBIYMC/IEHUS  IIO
XUMUAYEeCKUM ypaBHeHUsIM (Macchbl, 06bEMa, KOMUeCTBa UCXOHHOTO
BeIl[eCTBAa WM TPOJYKTa PeaklH I0 W3BECTHBIM Macce, 00BEMY,

KOJIMUEeCTBY O/IHOTO U3 UCXO/IHBIX BeIlleCTB WU MPOAYKTOB PeaKL1K)

3.5

CCl)OpMI/IpOBaHHOCTL y'MEHI/Iﬁ KPpUTHUYECKU dHa/TU3WUPOBATb
XUMHUUYECKYIO I/IH(bOPMaL[I/II-O, nojay4yaeMyro M3 pPd3HbBIX HCTOYHHMKOB

(cpemcTBa MaccoBoii MH(pOpMaLWy, ceTb VIHTepHeT U Apyrye)

3.6

ChopMHUpPOBaHHOCTb yMeHMM COO/IO/IaTh TIpaBU/Ia JKOJIOTUUYECKH
1jesiecoobpa3HoOro moBeZieHHsi B ObITY U TPY/IOBOM /1esiTe/IbHOCTH B
L[e/IsIX COXPaHeHWsl CBOEro 3/10POBbsi U OKPY’Karollled MpUPOJHOU
cpefibl, 0CO3HABaTh OMAaCHOCTb BO3/EMCTBUSI HA >KUBbIE OPraHU3MbI
onpeiesIEHHbIX OPraHMYeCKUX BelecTB, IOHMMasi CMbIC/I [TOKa3aTe/st
[NOK (npefenbHO [AOMYCTHMOM KOHLIEHTPALIMM), TOSCHATH Ha
npUMepax Croco0bl YMeHbIIIeHHsl U TpeIoTBpallleHusi X BPeJHOTOo

BO3/Ie/iICTBUSI HA OPraHU3M UesloBeKa

11 K/TACC




Kopg,
npoBepsieMor
0 pe3yJjbTaTa

ITpoBepsiemMble NpefMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI CPe/JHEero 00I1ero 00pa3oBaHusA

1

TeopeTquCKI/Ie OCHOBBI XMMHH

1.1

BnageHve cuctemMoll XUMWUeCKWX 3HaHWM, KOTOpasi BKJ/IFOUaeT:
OCHOBOTIOJIATAIOIe  TIOHATUS  (XMMUUYECKUM  3/IeMeHT,  aToM,
3/IeKTpOHHasi 000JIouKa aTtoma, S-, p-, d-37eKTPOHHBIE OpOWTaNU
aTOMOB, HOH, MOJIEKYyJla, Ba/JIEHTHOCTb, 3JIEKTPOOTPULIATEEHOCTD,
CTelleHb OKWCJIeHUs, XUMUUecKas CBsi3b, MOJb, MOJISIpHasi Macca,
MOJISIDHBIN 00BEM, KpUCTa/UTMUecKasi peliéTKa, THTbl XUMHUYeCKUX
peakiui (oKMCIUTE/NbHO-BOCCTaHOBUTE TbHBIE, 9K30- u
JHJOTEepMHUEeCKWe,  peaklMd  HOHHOrO  OoOMeHa),  pacTBOp,
3JIEKTPO/TUTBI, HEJIEKTPOJIUThI, 3JIEKTPO/IUTHYECKAs [JUCCOLMALIS,
OKUC/TUTE/Tb, BOCCTAHOBUTE/b, CKOPOCTb XWMHUYECKOW peaklvH,
XUMHUeCKOoe  paBHOBeCHe); TeOpMM W 3aKOHbl  (Teopus
3JIEKTPOJIMTUYECKOW auccouuanuy, Ilepuoguueckuii 3akon [I.U.
MeHzeneeBa, 3aKOH COXpPaHEHUsI MacChl), 3aKOHOMEpPHOCTH,
CUMBO/IMUECKUM SI3bIK  XUMUH, (DAaKTO/JIOTHUeCKWe CBefieHUus O
CBOMCTBaxX, COCTaBe, TIOy4YeHMH W 0e30MacHOM WCIOb30BaHUN
BOKHEMIIIMX HeOpraHUYecKUX BeIeCTB B ObITY W TMPaKTUUYeCKOH

AedaTe/IbHOCTH Ye/IOBeKa

1.2

CdopMUpOBaHHOCTb YMEHUW BBISIB/ISTH XapaKTepHble TNPU3HAKWA U
B3aMMOCBSI3b W3YU€HHBIX MOHSATUW, MPHUMEHSTh COOTBETCTBYHOILIUE
MOHATUSI TP OIMKWCAHWW CTPOEHUS] U CBOWCTB HEOpPraHUUeCKUX
BellleCTB U UX TIpeBpallleHU; BBISIB/ISTh B3aUMOCBSI3b XUMHUECKUX
3HaHUM C MOHATUSIMU U TIPe/ICTaBAeHUSIMU  [IPYTUX

€CTeCTBEHHOHAaYYHbIX IIpeJMeTOB

1.3

BriajeHve OCHOBHBIMM METO/AMM HAay4yHOTO TO3HAHWS BEIeCTB U
XUMUYEeCKUX siBJIeHWM (HaOsogeHre, u3MepeHUe, SKCIIepUMEHT,

MOZie/TMpOBaHKe)

1.4

CchopMUpPOBaHHOCTb yMEHUI OmpefieisiTb Ba/leHTHOCTb U CTeleHb
OKHC/IeHUsT XUMHUYeCKMX 3/IeMeHTOB B COe[MHEHUSIX pPas3/In4YHOro
coCTaBa, BHJ, XUMHUYECKOW CBsi3M  (KOBajleHTHas, HOHHas,
MeTa/uIn4yecKas,, BOJOpPOJHast) B COeJUHEHHUsIX, TUIl KPUCTa/TNUeCKOU
PeLIfTKA KOHKPeTHOTO BelljeCcTBa (aTOMHasi, MOJIeKyJ/IsipHasi, HOHHas,

MeTaJliueckKast)

1.5

CchopMUpOBaHHOCTb YMEHUH OTpe/ieNiITh XapakTep Cpe/bl B BOJHBIX




pacTBOpax HeOpraHWYeCcKUX CoelMHeHUN

1.6

CchopMUpOBaHHOCTb ~ yMeHHs1  KaacCU(ULIMPOBATh  XUMHUYECKHe
peakiuu 10 pa3/InyHbIM MpU3HaKaM (UMC/Iy U COCTaBy pearrupyroLux
BeIllleCTB, TeroBoMy 3¢¢eKTy peakUuu, W3MeHEeHUIO CTerneHel
OKHCJIeHUsT ~ 3/IeMEeHTOB, O0paTMMOCTU  peakiuH,  Y4aCTHIO

KaTa/ji3aTopa)

1.7

ChopMUpPOBaHHOCTL yMEHUM COCTaB/IATL ypaBHEHHWs peakiuit
pa3/IMUHBIX TUIOB, TOJIHbIE W COKpPALLEHHble ypaBHEHHs peakLuil
WOHHOTO OOMEeHa, yUWTbIBasi yC/JIOBUS, TIPU KOTOPBIX 3TH PeaKiuu

UAYT [0 KOHLla

1.8

CdopMHUpOBaHHOCTh yMeHul TIPOBO/IUTh peaki[uu,
MOATBEP K JAroLLe KaueCTBeHHbIN COCTaB Pa3IUUHBIX
HEOpPraHUUeCKHUX BeIeCcTB, pacro3HaBaTh OMNBITHBIM IYTEéM HOHBI,

MPUCYTCTBYHOLLIME B BOAHLIX PACTBOPAX HEOPIdHUUECKHX BEILECTB

1.9

CdopMUpOBaHHOCTb YMEHUIN pacKphIBaThb CYIL[HOCTb OKUC/IHUTEIbHO-
BOCCTaHOBHUTE/TbHBIX peakLuii MOCpPe/ICTBOM COCTaBJIEHUSI

3/IEKTPOHHOTO 0aslaHca 3THX peakuyit

1.10

CchopMUpOBaHHOCTh yMeHUN OOBSICHSITH 3aBUCHMOCTb CKOPOCTH

XUMHUECKOU peaKlK1 OT PA3/IMUHBIX Cl)aKTOPOB

1.11

CchopMUPOBaHHOCTh yMeHMM OOBSICHATH XapakTep CMeIlleHus
XUMHUUECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JeNCTBUS

(npunumn Jle [lartenbe)

OO011iast ¥ HeopraHUUeCcKasi XUMUST

2.1

CchopMupoBaHHOCTb YMEeHUM pacKpblBaTh cMbICa [leproanyeckoro
3akoHa  /[.N. MeHgeneeea U [Je€MOHCTPUPOBAThb ero

CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENBHYI0O ¥ TPOTHOCTUYECKYHO

byHKLIMM

2.2

ChopMUpOBaHHOCTL ~ yMEHWM  XapaKTepu3oBaTh  3JIEKTPOHHOE
CTPOEeHHWe aTOMOB XHWMHWUeCKMX 3/7emMeHTOB 1-4 rmepuozoB
[lepyofueckord  CUCTEMBI  XUMUYeCKUX  3yeMeHTOB  [I.W.
MeHesieeBa, UCII0JIb3YSI TIOHATHS «S-, P-, d-37IeKTPOHHBIE OpPOUTAI»,
«IHEepPreTHYeCcKrUe YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUSsT
CBOMCTB XMMHUYECKUX 37IEMEHTOB M UX COeJJMHEeHWHU IO MepuojaM U
rpynnam [lepyuogyueckoil cUCTeMbl XUMHYeCKUX 371eMeHToB /[I.U.
MengeneeBa

2.3

CchopMUpOBaHHOCTh YMEHUI XapaKTepr30BaTh (OMUCHIBATh) 0OIIMe

XUMHUECKHe CBOMCTBa HeOprdHMYeCKMX BeIeCTB  pd3/IMYHBIX




KJ/1aCCOB, MMOATBEPXKAATh CYLLIeCTBOBdAHME reHeTHUYeCKOH CBSI3U MeXxXnay
HeOopraHn4yeCKrMMHn BeljeCcTBaMu C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMUMHUYECKUX peaKLui

24

CchopMUpOBaHHOCTb yMEHHH yCTaHaBAMBAThb IPUHA/JIEKHOCTb
HeopraHMuecKux BellecTB M0 UX COCTaBY K OINpee/éHHOMY KJaccy
(rpymine) coeuHeHUM (TIPOCThIE BellleCTBa — MeTal/Ibl U HEMeTaJsllbl,

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

2.5

CchopMUpOBaHHOCTb YMEHHI UCII0/Tb30BaTh XUMHUECKYH CUMBOJTUKY
ISl cocTaBieHUsT (OpPMYJ BeIleCTB U YPaBHEHUM XUMHUeCKUX
peakiuii, cucreMatndeckyto HoMeHK1aTypy (IUPAC) u TpuBUanbHbie
Ha3BaHUs OT[e/NbHbIX HEOpPraHW4YecKuX BellecTB (yrapHbIM Tas,
YITIeKUC/IBIA Ta3, aMMHaK, raiiéHasl W3BeCThb, HeTallléHas W3BeCTb,

MUTbeBast CoJia, TUPUT U APYyTHe)

2.6

CchopMHUPOBaHHOCTh YMEHUM XapaKTepru30BaTh (OMMUCHIBaTh) 00IIe
XUMHUUeCKWe CBOMCTBA HEOpPraHUUeCKWX BeIeCTB PasIUUYHbIX
KJIaCCOB, MO/ITBEPKAATh CYIleCTBOBAHME reHeTHUUYeCKOMN CBSI3U MeXy
HeOpraHWUUeCKMH  BellleCTBaMHM  C  [IOMOILLbI0  ypaBHEHUM

COOTBETCTBYIOIIHUX XUMHWUYECKUX peaKL[I/Iﬁ

2.7

ChopMUPOBaHHOCTh ~ YMEHWM  [JIAHUPOBAaTb U BBITIO/HATD
XUMUUYEeCKUM SKcriepuMeHT (pa3/jioykeHuWe TepoKCHa BOJOpoJia B
MIPUCYTCTBUU KaTaIM3aTopa, Orpe/ie/ieHre Cpefibl PACTBOPOB BEI[eCTB
C TIOMOILbIO YHWBEPCATBHOTO WHAWKATOPA, BIUSHUE Pa3/TUYHBIX
(GakTOPOB Ha CKOPOCTb XMMWYECKOW peaklid, Peaki[iM HOHHOI'0
oOMeHa, KaueCTBeHHbIE PeaKI[UM Ha Cy/bdat-, KapOOHAT- U XJIOPH/I-
AaHWOHBI, HA KaTMOH aMMOHUSI, pellieHre SKCIiepuMeHTaIbHbIX 3afiau
1o TeMaM «MeTasuibi» u «HeMeTasibi») B COOTBETCTBUY C TIPaBU/IaMU
TeXHUKH 0e30MacHOCTH TMpH OOpalljeHMH C BelecTBaMd |
nabopaTopHbIM ~ 000OpyZIOBaHWEM;  TPEJACTAB/ATh  Pe3y/IbTaThl
XUMHAYECKOTO JKCTlepuMeHTa B (GopMe 3amucyd  ypaBHeHUM
COOTBETCTBYIOLMX peakiuil U (HopMy/UpOBaTh BHIBOABI Ha OCHOBE

3THUX pe3yJ/IbTaTOB

2.8

CchopMUpOBaHHOCTh yMeHHUM CoO/M0aTh TIpaBU/Ia T0/h30BAHUS
XUMHUYECKOH TIOCY/IOM U /1ab0paTOPHLIM 000OpYZOBaHUEM, a TaKXKe
rpaBu/Ia 0OpallieHus C BeIeCTBAMU B COOTBETCTBUU C MHCTPYKI[USIMU

I10 BBIITIO/IHEHHIO na60paToprlx XUMHUYECKHX OIIBITOB

2.9

ChopMUpOBaHHOCTE ~ YMEHMM  XapaKTepu3oBaTb  XHMHUeCKHe
TMPOLIeCCHI, JieXKalllie B OCHOBEe TPOMBILLIJIEHHOT O MOTy4YeHUs] CePHOMN

KHMCJI0ThI, dMMHMdKd, d TdK)Ke CCbOpMI/IpOBaHHOCTb Hpe,[[CTanIeHI/II\/‘I 00




OGLL[I/IX HayUHbIX TIpUHIOUIIAX W  3KOJIOTUUECKHUX HPO6J'I€MaX

XUMHUYECKOI'0 IMTPOMU3BOACTBA

XUMUSA U KU3HB. PacuéThl

3.1

CdopMHUpOBaHHOCTh TIPe/ICTaBIeHUM O XUMHUUYECKOW COCTaBJIsIFOLLeN
eCTeCTBeHHOHAayYHOW KapTUHbI MHpPa, POJIM XMMHU B TI03HAHUU
sIB/IEHUIA TIpUpPOJbl, B (OPMHUDOBAHUM MBIILIJIEHHSI W KYJIbTYpbI
JIMYHOCTH, €& (YHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOMW Jist
pellieHus] TPaKTUYeCKUX 3aJad U 3KOJOruYecKM 0OO0CHOBAHHOTO

OTHOIIIEHUsI K CBOeMY 3/I0POBBIO M TIPUPOJHOM Cpejie

3.2

CchopMUpOBaHHOCTb ~ YMEHMM  KPUTHYeCKW  aHaIu3UpOBaTh
XUMHYeCKy0 HH(OpMaliio, MoayyaeMyl0 K3 pa3HbIX HWCTOYHHUKOB

(cpencTBa MaccoBOM KOMMYHUKAI[WMH, CeTh VIHTepPHeT U Jipyrue)

3.3

CdopMHpPOBaHHOCTL yMeHHH COO/I0[aTh MpaBWia JKOTOTMUYECKU
11e/1ecO00pa3HOTO TOBeJieHUsT B OBITY U TPYJOBOU JeATe/NbHOCTH B
LIe/IIX COXPAHEHHUsI CBOEro 3/I0POBbsi M OKDY)KAIOLel MPUPOAHOM

cpeibl

3.4

Oco3HaBaTh OMaCHOCTb BO3JEMCTBUS HA JKUBbIE OPraHU3MbI
orpefie/iéHHBIX BeIeCTB, TIOHWUMash CMbICa Tiokasatens [IK,
TMOSICHSITh Ha TIPUMePax CrocoObl yMEeHbIIIEHHSI ¥ TIPeZ0TBPAITIeHHs UX

BpeaHOro BO3,E[EI>1CTBHH Ha OpraHMv3M 4eJ/IOBEKa

3.5

CchopMUPOBaHHOCTb ~ YMEHUM  TIPOBOJUTb  BBIUMC/IEHUS  C
WCI0/Ib30BaHKeM TIOHSITUSI «MacCOBasi [10Jisl BellleCTBa B PacTBOpE»,
00bEMHBIX OTHOLLEHWIM ra30B MPU XUMHUECKMX peakLUsiX, MacChl
BellleCcTBa UM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Wi 06bEMY OZHOrO M3 yuaCTBYHOLIMX B PeakL[iM BeILeCTB,
TeryIoBoro 3@ekTa peakiii Ha OCHOBe 3aKOHOB COXPaHeHUsI MacChl

BeIlleCTB, MpeBpallleHrsl U COXPaHeHUs SHepruu




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop

HpOBepHEMbIﬁ 3JIEMEHT CO/i€pKaHUA

1

TeopeTuueckrie 0CHOBBI OPraHU4YeCcKOl XUMUU

1.1

[IpenmeT opraHMuecKoW XMMHHU: eé BO3HUKHOBEHHE, Pa3BUTHE U 3HAueHHEe B
M0JIyUeHHMY HOBBIX BeIleCTB U MaTepuasnoB. Teopusi CTpOeHHsI OPraHUYeCcKHUX
coenviHeHU A.M. ByTiiepoBa, eé 0OCHOBHBIE MOJIO>KEHUSI

1.2

CtpykTypHble (OpMy/bl OpraHMYecKux BeljecTB. ['omMosorusi, u3oMepus.
XyMHUUecKasi CBSI3b B OpPraHWYeCcKUX COeJUHEHUSIX — OJWHApHble U KpaTHbIe

cBsi3u. [IpesicTaBieHue o0 KiacCU(pUKaLIMA OPraHUUeCKrX BellecTB

1.3

HomeHkaTypa opraHMuecKux coeZIMHeHu (crucTeMaThyeckas) U TPUBUAsIbHbIe

Ha3BaHMS BAXKHEUIIINX HpE,E[CTaBHTE]IEfI KJ/IaCCOB OpraHrMYeCKHuX BelljecCTB

YrneBonopozsl

2.1

AnKaHbl: COCTaB U CTPOEHWe, TOMOJIOTMUeCKUA psf. MeTaH M 3TaH —
MpoCTeillive MpeJCTaBUTe/N alKaHOB: (pU3MUeCcKue M XUMHYecKrhe CBOWCTBa
(peakuuy 3amellleHHsi U TOpeHUs), HaXOXK[eHue B TpPUpO/Jie, TO/yueHHe U

IMpUMeHeHne

2.2

ANKeHBI: COCTaB W CTPOEHHe, TOMOJIOTUUEeCKUM psifl. DTWUIeH U TPOMNUIeH —
TpoCTeMilive MpeJCTaBUTed anKeHOB: (U3UUecKue M XMMHYecKre CBOMCTBa
(peakuyy TUAPUPOBAHUS, Ta/OTeHUPOBAHUS, THUApPATAl[dM, OKUCIEHUS W

M0JIMMepU3aLivn), 1o/lyueHre U IpUMeHeHue

2.3

Ankagvenbl: Oyrtazwen-1,3 u MeTwiOytagueH-1,3: cTpoeHve, BakKHeMIIIHe
XMMHYEeCKHUe CBOMCTBA (peakLys o/iMMepr3aum). [losiyueHre CHUHTETUYECKOTO

KayudyKa U pe3uHbl

2.4

AJKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHsl, TOMOJIOTUUeCKU psifi. ALleTh/IeH —
MPOCTeHIINK TIpeJCTaBUTe/b aJKWHOB: COCTaB, CTPOeHHe, (QU3Nueckue Hu
XMMHYeCKHe  CBOWCTBa  (peakLMd THJPUPOBaHMs,  rajJoreHUpOBaHus,

ruipatalyy, TOpeHust), MoJyueHre v IpuMeHeH e

2.5

ApeHsl. BeH3on: cocta, cTpoeHue, (u3d4yecKMe M XUMHWUECKHe CBOMCTBa
(peakuM TrajoreHUpOBaHUs W HUTPOBaHUsS), TOAy4YeHHWe U TpUMeHeHHe.
Tonyosn: cocraB, cTpoeHue, (r3UUYecKHMe M XMMUYeCKHe CBOMCTBa (peakLuu
raJloreHUpPOBaHUs U HUTPOBAHMSI), TOyueHHWe U TipuMeHeHHe. TOKCHYHOCTb

apeHoB. ['eHeTHuecKasi CBSi3b MEX/Y YIVIEBOJOPOJAMH, MPUHAJJIEKALMMUA K




Pa3/IMUHBIM KjlaCCaM

2.6

[Tpupo/iHble WCTOYHUKHU YIJIeBOAOPOZAOB. I[IpUpo/HBIM Ta3 U MOMYyTHBIE
HedTsHBIe Ta3bel. HedTh 1 eé nmpoucxoxkaenue. Criocobwl riepepaboTKu HedhTH:
reperoHka, KpeKWHT (TepMUYeCKUM, KaTaluTUuecKuil), Muposu3. [IpoayKThbl
niepepaboTKu He()TH, MX MPUMEHEHHe B TPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH

yTOJIb U TIPOAYKTHI ero repepaboTku

Kucnopogcogepykaiipe opraHuueckie coeJUHeH!s

3.1

[MpenenbHble OAHOATOMHbIE CIUPThHL. MeTaHO/M U 3TaHOM: CTPOEHHUe,
dbu3nyeckve U XUMHUeCKHe CBOWCTBa (peaklid C aKTUBHBIMU MeTaslylaMU,
rajioreHOBO/IOPO/iaMU, TOpeHHe), TIpUMeHeHUe. BofopojHbie CBSI3U MeEXAY
MoJIeKy/JlaMU CrIUpPTOB. [leiicTBUe MeTaHO/a M 3TaHO/a Ha OpPraHu3M uejioBeKa.
MHoroaTtomMHbie CITUPThI. DTUIEHTIMKOJIb U TJIML[EPUH: CTpOeHue, (pusnueckue
M XUMHUYECKHe CBOWCTBAa (B3aMMOZEMCTBHE CO Ie/JOUHBIMKA MeTas/laMH,
KaueCTBeHHasi peakl|is Ha MHOTrOaTOMHble COUPTHI). [leiicTBUe Ha OpraHU3M

Yyes/ioBeKd. HpI/IMEHEHI/Ie rJIMLeprHa U STUJIEHTJIMKOJIA

3.2

deHON: CTpoeHWe MoOJeKy/bl, (u3UUecKhe U XHMMHYecKue CBOMCTBaA.

TokcuuHoCTh (eHOMa. [TpumeHeHue heHoMa

3.3

Anbperusibl v KeToHbl. DopMasnberu, alietaabAerii: CTpoeHue, pusnueckue u
XUMHUUeCKHe CBOMCTBA (peakLy OKHMCIeHUs] U BOCCTaHOBJIEHUS, KAUeCTBEHHbIe

peaKL[I/II/I), IojiyueHre U rippuMmeHeHre

3.4

OZIHOOCHOBHBIE TIpe/ie/lbHble KapOOHOBBIE KUCIOTHI. MypaBbrHasi U YKCYCHast
KUC/IOTBI: CTpOeHue, (u3nyeckKre U XUMUUecKue CBOMCTBA (CBOICTBa, oOiue
JJI1 Kacca KHUCJIOT, peaklus 3TepU(UKalvy), TOay4yeHHWe U TpUMeHeHue.
CreapuHOBasi ¥ O/IeMHOBAas KUC/IOThI KaK Mpe/iCTaBUTEN BBICIINX KapOOHOBBIX

KUCA0T. Mbl/la KakK COJIM BBICIIIUX Kap6OHOBbIX KHCJ/IOT, UX MOro11iee AEI;’ICTBI/IQ

3.5

CnoskHble 3Upbl Kak MPOU3BOZAHbBIe KADOOHOBBIX KUC/IOT. ['MAPOIN3 CI0XKHBIX
3¢upoB. Kupel. I'ngponus xupos. [IpumeHeHune xupoB. brionoruueckas posb

JKUPOB

3.6

YrneBopl: cocTaB, KjiacCuUKaLys yrieBoJoB (MOHO-, IU- 1 MOIMCaxapypbl).
['moko3a — TMpOCTeHIInii MOHOCaxXapu/: O0COOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
(dbu3uyeckie M XHMUUeCKHe CBOWCTBa (B3aMMOZEMCTBHE C THAPOKCHAOM
menu(Il), okucieHWe  amMMuauHbIM — pacTBopoM  okcuga  cepebpa(l),
BOCCTAaHOBJIeHHe, OPOXKeHHe T/I0K03bl), HAXOXK/eHre B IPUPOJe, TPUMeHeHHe,
6uosiornyeckas posib. @oTocuHTe3. PpyKTO3a Kak M3oMep riaroKo3bl. Kpaxman u
L[eJI/TI0/103a KaK MpUpOJHble monuMepbl. CTpoeHue Kpaxmasa U LiesUTH/I03bl.
dusnyeckue M XMMHUYECKWe CBOWCTBA KpaxMmana (THApO/W3, KayeCTBEHHas

peakLysi C UOZ0M)

A30TcozieprKallie OpraHuuecKre CoeIMHeHHsI




4.1

AMVHOKUCIOTEI KaK aM(oTepHble OpraHrueckre coefiiHeHusl. Pusnyeckue u
XMMHYEeCKUe CBOMCTBA aMUHOKHC/IOT (Ha TipuMepe T/IMLMHA). buonornueckoe

3HaueHHne aMHUHOKHCJ/IOT. HEHTI/I,LII)I

4.2

benky Kak mnpUpoJHbIe BBICOKOMOJEKYJISIDHbIe coefuHeHUs. [lepBuuHas,
BTOPUYHAsI M TPeTHUYHas CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBA OelKOB:

TU/IPOJIN3, IeHaTypalysi, KaueCTBeHHbIe peakluy Ha Oesiku

BrICOKOMOEKyIsipHbIe COe/IMHEeHUS

5.1

OcCHOBHBIE TIOHAITUSI XMMHM BBICOKOMOJIEKYJ/ISIDHBIX COEJMHEHWI: MOHOMep,
MoJMMep,  CTPYKTYpHOe  3B€HO, CTelleHb I[0JIMMepu3aliuM, CpefHss
MosieKy/sipHast macca. OCHOBHble MeTO/bl CHHTEe3a BBICOKOMOJIEKY/ISPHBIX

COeIMHeHUM — ToJIMMepHr3alusi U TOJIMKOH/IeHCaLys

5.2

OKCIliepuMeHTa/lbHble METOJbl M3yYeHHsl BeLleCTB W MX TpeBpalleHUi:
O3HaKOM/IeHHe C oOpa3ljaMyd TIPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

I/1aCTMAacC, KayuyyKoB. [TosyueHre CHHTeTHYeCKOro KayuyKa U pe3uHbl

11 K/TACC

Kopg,

HpOBEpHEMbIﬁ 3JIEMEHT COJie€pPKaHUA

1

TEOPETI/IIIECKI/IE OCHOBBI XMUMHWU

1.1

XUMHUUEeCKUH 371eMeHT. AToM. Hpo aToMa, U30TOMbI. D/IeKTPOHHAst 0060JI0UKa.
OHepreTrHyeckue YpOBHH, TIOYPOBHU. ATOMHbBIe OPOUTA/H, S-, p-, d-3/IEMEHTHI.
OcobeHHOCTH pacripe/iesieHus1 37IeKTPOHOB 110 OpOUTasIsSIM B aTOMax 37IeMeHTOB

TepBbIX UeTHIPEX MEePUO/0B. D/IeKTPOHHAsI KOH(UTypaLUsi aTOMOB

1.2

[Teprognueckuii 3akoH U [lepuoguyeckass cucTeMa XHUMHAYECKUX 3/IEMEHTOB
.. Menpeneesa. CBsi3b ITepUOMUYECKOr0 3aK0Ha U [lepruogrueckoi cuctemsl
XUMHAYecKUux 31eMeHTOB [I.M1. MeH/ieneeBa ¢ COBpeMeHHOM TeOpHell CTPOeHHs
aTOMOB. 3aKOHOMEPHOCTH W3MeHEeHMUs] CBOWCTB XUMMUECKHUX 3JIEMEHTOB MU
obpasyeMbIX MMM TPOCTBIX U CIOXKHBIX BeIleCTB I10 IPYyIIaM U IepHofaM.

3HaueHue nepnogndyeckKkoro 3aKOHa B pd3BUTHU HAYKH

1.3

Ctpoenue BellecTBa. XHMHUUeCKasi CBSi3b. BHAbl XMMHWUECKOW CBSI3U
(KoBasieHTHasi HeNoJisipHas U TOJpHasi, MOHHAasl, MeTajauueckas). VIOHBI:
KaTHOHbI W aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJIeHTHOW XWUMHWUECKOU

cBsi3U (0OMEeHHBIN 1 JOHOPHO-aKIIeNTOPHLIN). Bozopo iHast CBsi3b

1.4

BasieHTHOCTB. D/1eKTpOOTpULIATeIbHOCTL. CTereHb OKUC/IeHUSs

1.5

BelijecTBa MO/IEKY/IIPHOTO ¥ HEMOJIEKYJ/ISIPHOTO CTPOEHHs1. 3aKOH TTOCTOSTHCTBA




cocTaBa BelllecTBa. THITbI KPUCTA/ITMUECKUX PeLISTOK. 3aBUCUMOCTb CBOMCTBA
BeIIeCTB OT TUIA KPUCTA/UIMUECKOM peluéTku. IloHATHe 0 aAucriepcHbIX
cucteMmax. VMIcTUHHBIE Y KOJJIOWZIHBIE pacTBOPBLI. MaccoBasi [j0/isl BelljeCcTBa B

pacTBope

1.6

Knaccudukarus HeOpraHuYeCcKux COeJJMHeHUM. Homenknartypa

HeopraHn4yeCkKux BeleCTB

1.7

Xumnueckass — peakuus. Kraccudukauyss — XMMUYeCKMX — peaklMid B
HeopraHuuyeckol ¥ OpraHM4yeCcKor XMMHUU. 3aKOH COXpaHeHHs MacChl BelllecTs,

3dKOH COXPaHEHHS U MpeBpallleHrd SHEPTIUU IMPU XUMHUYECKHUX DeaKIUAX

1.8

CKOpOCTb peaklivu, eé 3aBUCUMOCTb OT Pa3/InYHbIX ()aKTOPOB

1.9

O6paTtuMble peakUud. XUMHUYeCKOe paBHOBecre. (DakToOpbl, BMSIOLIME Ha

COCTOsIHMEe XUMUUeCKoro paBHoBecus. [Ipunnun Jle Ilatense

1.10

OnektposuTryeckasi avccoruaius. CunbHble U ciabbie 3nekTponuThl. Cpesia
BOJIHBIX PACTBOPOB BeIIECTB: KHCJIasi, HeWTpasibHasl, IesiouHasi. Peakiuu

WOHHOI0 0OmeHa

1.11

OxucauTeTbHO-BOCCTaHOBUTEILHBIE peaKlun

Heopranuueckas xumMust

2.1

Hemertannel. [Tonoxxenue HemeTanioB B [lepuorueckor cucteMe XUMHUUECKUX
snemeHToB .. MeHzie/ieeBa U1 0COOEHHOCTH CTPOEHUs] aTOMOB. dU3nUecKue

CBOMCTBa HEMETa/IOB. AJUIOTPONMs HeMeTa/UIOB (Ha TpuMepe KHCIO0POJa,

cepsl, (hoccopa u yrieposa)

2.2

XuMHUUeCKre CBOMCTBA Ba)KHEHMILIMX HeMeTa/sioB (TasloreHoB, Cephbl, a3oTa,
docdhopa, yraeposa U KpemMHMs)) UM UX  COeJuHEHWM  (OKCHU[OB,
KUCJIOPOZCOZiepyKalliuX KUC/IOT, BOJOPOJAHBIX coeAuHeHuM). [IpumeHeHue

B)KHEHIIIMX HEMEeTa/IJIOB U UX COeJIJMHEeHUM

2.3

Metannbl. [Tono)keHve MeTannoB B [leprofuueckoil crucTeMe XHMUUeCKHX
snemeHToB [I.11. MenzeneeBa. OcOO€HHOCTH CTPOEHUSI 37IEKTPOHHBIX 00010UeK
aTomoB MeTaioB. Obimye ¢pusnueckre CBOKWCTBa MeTasuioB. CIiIaBbl METAJUIOB.

OIeKTPOXUMUUECKUH Psifi HAalpsUKeHW MeTaJslsioB

2.4

XYMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HAaTpUM, Kajaui, KaJbLUu,
MarHui, aFOMUHUMN, 1IUHK, XpOM, >KeJie30, Mefib) U UX coefuHeHui. Ob1me

CIIOCOOBI MoJIyueHHUA META/IVIOB. HpI/IMEHeHI/Ie MeTaJ/1JIOB B 6blTy U TeXHUKe

2.5

I'eneTHueckas CBsI3b HEOPraHn4eCKUX BEIIeCTB, IIPUHAA/IEXKAI[UX K Pa3/TMUHBIM

K/1aCCaM

XUMUA U )KU3Hb

3.1

Ponp xuMum B obecrieueHUM 3KOJIOTHUECKOMW, SHepreTUYecKOW W IHIIeBON

6E3OHaCHOCTI/I, Pd3BUTHU MeOWLIWMHBI. ITonstue o HaYUYHBIX METOAdX IMO3HaHHsA




BeleCTB U XUMHUUYECKUX peaKL[Hﬁ

IMpencraBnenys: 06 0OLMX HAYYHBIX MPUHLUIAX ITPOMBIIIZIEHHOTO TIOTyYeHHUsT

BaKHEMIIMX BelecTB. UesioBeK B MUpe BeIeCTB U MaTepuasioB: Ba)KHEMWIIINe

3.2 CTpOUWTe/IbHbIe MaTepuasibl, KOHCTPYKIIMOHHbIE MaTepHuasibl, KpacKH, CTeKJIO,
KepaMyKa, MaTepuasbl /i1 3/1eKTPOHUKM, HaHOMarepuasbl, OpraHuyeckue U
MUHepaJibHble Y100peHust
XuMHS U 3[I0pOBbe uejiOBeKa: TMpaBW/a HCIO/Ab30BAHUS JIeKapCTBEHHBIX

3.3 nperiapaToB, IpaBW/ia 0e30MacHOro MCIO/Ib30BaHUsl IIperapaToB ObITOBOM

XHMHU B HOBCEAHEBHOﬁ JKN3HU




YYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30BATEJ/IBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

» Xumust. 10 knacc. I'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A.
AximoHepHoe ob6miectBo «M3marenbcTBo «IIpocBerieHe»

» Xumus. 11 knacc. I'abpuensia O.C., OctpoymoB W.I'., Crnagkos C.A.
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBeliieHre»

METOANYECKHWE MATEPUAJIbI VI YUUTEJIA

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET

Bbubimoreka nudpoBoro 06pa3oBare/IbHOr0 KOHTeHTa — brbnroreka nudpoBoro
oOpa3oBaTe/IbHOrO KOHTeHTa https://Mouypoku.pd

AKnacc — mudpoBoit o6pa3oBaTesIbHBIN pecypc s Ko, OpuiinanbHbIN
cauT — https://www.yaklass.ru/

Yuu.Py - https://uchi.ru/
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